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�������$�KLGUDWiOW�]HROLW�U|QWJHQGLIIUDNFLyV�HOHP]pVH� ���
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���0LNURKXOOiPPDO�NH]HOW�1D$�]HROLW�YL]VJiODWD� ���
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.ULVWiO\V]HUNH]HW�PHJKDWiUR]iV�pV�ILQRPtWiV�U|QWJHQ�SRUGLIIUDNFLyYDO�
�

$� V]HU] �PXQNiMD� VRUiQ�SRUPLQWiN� U|QWJHQGLIIUDNFLyV�PHJKDWiUR]iViW� YpJH]WH� HO��

0LQWiL� PHVWHUVpJHVHQ� HO iOOtWRWW�� V]HUYHWOHQ� NULVWiO\RV� DQ\DJRN� YROWDN�� PHO\HN�

HJ\PiVWyO�HOWpU �NXWDWiVL�FpOODO�NpV]�OWHN��

(OV NpQW�D]�HOYiODV]WiVL�IHO�OHW�UHQGH]HWWVpJH�pUGHNpEHQ�NULVWiO\RV�KRUGR]yQ��1D$�

]HROLW�� NLDODNtWRWW�� NLUiOLV� WXODMGRQViJ~� IRO\DGpNNURPDWRJUiILiV� iOOyIi]LV�

U|QWJHQGLIIUDNFLyV�HOHP]pVpW�YpJH]WH�HO��0HJiOODStWRWWD��KRJ\�D�PLQWD�HO iOOtWiVD�VRUiQ�D�

]HROLW� NULVWiO\RV� WXODMGRQViJiW� PHJ UL]WH�� $� NH]HOpV� KDWiViUD� NtVpU � Ii]LVNpQW� 1�� 1¶�

'LFLNORKH[LO�NDUEDPLGRW� D]RQRVtWRWW� D� PLQWiEDQ�� PtJ� D� IHO�OHWKH]� N|W|WW�

PRQRPROHNXOiULV�UpWHJ�QHP�KR]RWW� OpWUH�GLIIUDNFLyV�NpSHW��gVV]HVVpJpEHQ�HOPRQGKDWy��

KRJ\� D]� iOOyIi]LV� NULVWiO\RV� KRUGR]yQ� YDOy� NLDODNtWiVD� OHKHWVpJHV� D� UHQGH]HWWVpJ� NHOO �

PpUWpNpQHN�PHJWDUWiViYDO��$�IHO�OHWL�UpWHJ�YL]VJiODWiUD�D�GLIIUDNFLyV�PyGV]HU�QHP�YROW�

DONDOPDV��

.XWDWiVL� PXQNiMiEDQ� D� V]HU] � PHJYL]VJiOWD� D� PLNURKXOOiP~� HQHUJLDN|]OpV�

NULVWiO\V]HUNH]HWUH� J\DNRUROW� KDWiViW�� 1D$� ]HROLW� PRGHOO� DQ\DJRQ�� $� V]HUNH]HW�

iWDODNXOiVD�D�N|]|OW�HQHUJLD�LQWHQ]LWiViYDO�pV�D]�HQHUJLDN|]OpV�LG WDUWDPiYDO�DUiQ\RVDQ��

IRO\DPDWRVDQ�PHQW�YpJEH��HOOHQWpWEHQ�D�KDJ\RPiQ\RV�K N|]OpVVHO��D]�iWDODNXOiV�QHP�D]�

HUHGHWL�V]HUNH]HW�|VV]HRPOiVD�XWiQ��KDQHP�D]]DO�SiUKX]DPRVDQ�W|UWpQW��$]�~M�NULVWiO\RV�

Ii]LV� V]LQWH� D]RQQDO� PHJMHOHQW� �DODFVRQ\�NDUQHJLW��� PtJ� D� ]HROLW� HJ\UH� FV|NNHQ �

LQWHQ]LWiVVDO� YROW� GHWHNWiOKDWy�� $� KDJ\RPiQ\RV� K N|]OpV� VRUiQ� ���� �&� N|U�O� QHIHOLQ�

DODNXOW� NL� VWDELO� Ii]LVNpQW�� MHOHQW V� PHQQ\LVpJ � DPRUI� KiQ\DG� PHOOHWW��

5|QWJHQGLIIUDNFLyV� V]HUNH]HWHOHP]pVVHO� EL]RQ\tWRWWD�� KRJ\� PLNURKXOOiP~� NH]HOpV�

KDWiViUD� D� ]HROLW� HJ\� KDVRQOy� V]HUNH]HWL� HOHPHNE O� pStWNH] �� DODFVRQ\� V]LPPHWULiM~�

V]HUNH]HWWp�DODNXOW�iW�pV�VWDELOL]iOyGRWW��

0HJKDWiUR]WD�HJ\�ODERUDWyULXPEDQ�HO iOOtWRWW�UpWHJV]LOLNiW��RNWRV]LOLNiW�YDJ\�,OHULW��

V]HUNH]HWpW��$� WpUFVRSRUW� V]LPPHWULiW� �3� � �� HOHNWURQ� GLIIUDNFLyV�PpUpVHNNHO� iOODStWRWWD�
PHJ��$]�LVPHUW�NpPLDL�|VV]HWpWHO�pV�DQDOyJ�V]HUNH]HWL�HOHPHN�VHJtWVpJpYHO�HONpV]tWHWWH�D�

OHKHWVpJHV� V]HUNH]HWL� PRGHOOW�� PHO\QHN� pUYpQ\HVVpJpW� 5LHWYHOG� V]HUNH]HWILQRPtWiVVDO�

LJD]ROWD��
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&U\VWDO�VWUXFWXUH�GHWHUPLQDWLRQ�DQG�UHILQHPHQW�E\�[�UD\�SRZGHU�GLIIUDFWLRQ�
�

,Q�WKLV�ZRUN��[�UD\�GLIIUDFWLRQ�VWXG\�RI�SRZGHU�VDPSOHV�ZDV�FDUULHG�RXW��7KH�PRGHO�

PDWHULDOV�ZHUH�V\QWKHWLF�LQRUJDQLF�FU\VWDOV��SUHSDUHG�IRU�GLIIHUHQW�VFLHQWLILF�SXUSRVH��

;�UD\� GLIIUDFWULRQ� DQDO\VLV� RI� D� FKLUDO� OLTXLG� FKURPDWRJUDSKLF� VWDWLRQDU\� SKDVH� ��

SUHSDUHG�RQ�D�FU\VWDOOLQH�PDWHULDO��1D$�]HROLWH���XVLQJ�LWV�ZHOO�RUGHUHG�RXWHU�VXUIDFH�±�

ZDV�SHUIRUPHG�ILUVW��,W�ZDV�VWDWHG�WKDW�WKH�DPRUSKRXV�PDWHULDO�FRQWHQW�LQFUHDVHG�GXULQJ�

WKH� SUHSDUDWLRQ� DV� FRPSDUHG� WR� WKH� RULJLQDO� 1D$� ]HROLWH�� KRZHYHU�� WKH� FKDUDFWHULVWLF�

FU\VWDOOLQLW\� RI� WKH� ZKROH� PDWHULDO� ZDV� SUHVHUYHG�� 2ZLQJ� WR� WKH� SUHVHQFH� RI� ����

GLQLWUREHQ]R\O�/�OHXFLQH�� QHZ� UHIOHFWLRQV� DSSHDUHG� LQ� WKH�;5'�SDWWHUQ� REWDLQHG� IURP�

WKH�SUHSDUHG�&63��7KHVH�UHIOHFWLRQV�ZHUH�GLIIHUHQW�IURP�WKRVH�RI�SXUH�'1%�/�OHXFLQH��

$V�LW�ZDV�WKRXJKW�EHIRUH��WKH�RUJDQLF�PRQROD\HU�LV�QRW�FU\VWDOOLQH��VR�LW�GLG�QRW�SURGXFH�

;5'� SDWWHUQ�� 7KH� SKDVH� LGHQWLILFDWLRQ� VKRZHG� WKH� SUHVHQFH� RI� D� VHFRQG� LQGHSHQGHQW�

SKDVH�LQ�WKH�VDPSOH��,W�ZDV�GHWHUPLQHG�DV�1�1¶�'LF\FORKH[\OXUHD��

7KH�HIIHFW�RI�PLFURZDYH�LUUDGLDWLRQ�RQ�1D$�]HROLWH�KDV�EHHQ�VWXGLHG�LQ�FRPSDULVRQ�

ZLWK�FODVVLFDO�KHDW�WUHDWPHQW��7KH�WKHUPDO�EHKDYLRU�DQG�WKH�VWUXFWXUDO�WUDQVIRUPDWLRQV�RI�

WKH�]HROLWH�ZHUH�LQYHVWLJDWHG�E\�;�UD\�SRZGHU�GLIIUDFWLRQ��7KH�VWUXFWXUH�RI�1D$�]HROLWH�

FKDQJHG�FRQFXUUHQWO\�ZLWK�PLFURZDYH�WUHDWPHQW��7KH�ORQJHU�WKH�LUUDGLDWLRQ�SHULRG��WKH�

ODUJHU� DPRXQW� RI� ]HROLWH� WUDQVIRUPHG� LQWR� DQRWKHU� FU\VWDOOLQH� SKDVH� �ORZ�FDUQHJLHLWH���

ZKLOH� D� GHFUHDVLQJ� ]HROLWH� FRQWHQW� UHPDLQHG� GHWHFWDEOH�� 2Q� WKH� RWKHU� KDQG�� GXULQJ�

FODVVLFDO�KHDW�WUHDWPHQW�DW����������&��1D$�]HROLWH�ZHQW�WKURXJK�VXEVHTXHQW�VWUXFWXUDO�

FKDQJHV��DW�DERXW������&�QHSKHOLQH��1D$O6L2 � ��FU\VWDOOL]HG�DV�D�VWDEOH�SKDVH�DORQJ�ZLWK�
D�FRQVLGHUDEOH�DPRXQW�RI�DPRUSKRXV�PDWHULDO��

7KH�FU\VWDOOLQH�VWUXFWXUH�RI�D�V\QWKHWLF�OD\HU�VLOLFDWH�ZDV�GHWHUPLQHG�XVLQJ�LQGLUHFW�

PHWKRGV�� 7KH� VSDFH� JURXS� V\PPHWU\� �3� � �� ZDV� LGHQWLILHG� XVLQJ� HOHFWURQ� GLIIUDFWLRQ�
GDWD��%DVHG�RQ�DFFXUDWH�FKHPLFDO�FRPSRVLWLRQ�DQG�DQDORJRXV�VWUXFWXUDO�XQLWV��D�SRVVLEOH�

IUDPHZRUN�PRGHO�KDV�EHHQ�SUHSDUHG�DQG�UHILQHG�E\�5LHWYHOG�PHWKRG��5HVXOWV�FRQILUPHG�

JRRG�VWDWLVWLFDO�DJUHHPHQW�ZLWK�REVHUYHG�GDWD��

�
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�
.ULVWDOOVWUXNWXUDQDO\VH�XQG��)HLQDQDO\VH�GXUFK�5|QWJHQSXOYHUGLIIUDNWLRQ�
�

'LH� $UEHLW� EHIDVVW� VLFK� QXLW� GHU� U|QWJHQGLIIUDNWRPHWULVFKH� $QDO\VH� YRQ�

3XOYHUSUREHQ��'LH�3UREHQ�ZDUHQ�N�QVWOLFK�KHUJHVWHOOWH��NULVWDOOLQH�DQRUJDQLVFKH�6WRIIH��

GLH� I�U�XQWHUVFKLHGOLFKH�)RUVFKXQJV]ZHFNH�KHUJHVWHOOW�ZRUGHQ�VLQG��'DPLW�ZDUHQ�=LHO�

XQG�*UHQ]HQ�GHU�6WUXNWXUDQDO\VH�YRUJHJHEHQ��

=XQlFKVW�ZXUGH�GLH�U|QWJHQGLIIUDNWRPHWULVFKH�$QDO\VH�HLQHU�FKLUDOHQ�7UHQQI�OOXQJ�

I�U� GLH� )O�VVLJNHLWVFKURPDWRJUDSKLH� GXUFKJHI�KUW�� GLH� ]XU� (U]LHOXQJ� GHU�2UGQXQJ� GHU�

7UHQQIOlFKH� DXI� HLQHP� NULVWDOOLQHQ� 7UlJHU� �1D�$�=HROLWK�� DQJHRUGQHW� ZXUGH�� 'DEHL�

ZXUGH�IHVWJHVWHOOW��GDVV�GHU�=HROLWK�ZlKUHQG�GHU�3UlSDUDWLRQ�GHU�3UREH�VHLQH�NULVWDOOLQHQ�

(LJHQVFKDIWHQ� EHZDKUW� KDW�� $OV� (UJHEQLV� GHU� %HKDQGOXQJ� LVW� LQ� GHU� 3UREH� 1�1¶�

'LF\FORKH[\OKDUQVWRII�HUVFKLHQHQ��GLH�PLW�GHU�2EHUIOlFKH�YHUEXQGHQH�PRQRPROHNXODUH�

6FKLFKW� KDW� NHLQ� 'LIIUDNWLRQVELOG� JH]HLJW�� ,QVJHVDPW� Ol�W� VLFK� VDJHQ�� GDVV� GLH�

$XVELOGXQJ� HLQHU� 6WDQGSKDVH� DXI� HLQHP� NULVWDOOLQHQ� 7UlJHU� XQWHU� %HLEHKDOWXQJ� GHV�

2UGQXQJVJUDGHV� LQ�HUIRUGHUOLFKHP�0D�H�P|JOLFK� LVW��REZRKO�GLH�'LIIUDNWLRQVPHWKRGH�

I�U�GLH�3U�IXQJ�GHU�2EHUIOlFKHQVFKLFKW�QLFKW�JHHLJQHW�LVW��

,P� ]ZHLWHQ� 7HLO� GHU� $UEHLW� ZXUGH� GHU� (LQIOX�� GHV� (QHUJLHWUDQVIHUV� PLWWHOV�

0LNURZHOOHQ� DXI� GLH� .ULVWDOOVWUXNWXU� XQWHUVXFKW�� $OV� 0RGHOOVXEVWDQ]� GLHQWH� DXFK�

GLHVPDO� GHU� 1D�$�=HROLWK�� 'LH� 6WUXNWXUXPZDQGOXQJ� HUIROJWH� NRQWLQXLHUOLFK��

SURSRUWLRQDO� GHU� ,QWHQVLWlW� XQG� GHU� 'DXHU� GHU� (QHUJLH�EHUWUDJXQJ�� LP� *HJHQVDW]� ]XU�

NRQYHQWLRQHOOHQ� (UZlUPXQJ� HUIROJWH� DOOHUGLQJV� GLH� 8PZDQGOXQJ� QLFKW� QDFK� GHP�

=XVDPPHQEUXFK� GHU�2ULJLQDOVWUXNWXU�� VRQGHUQ� VLPXOWDQ�PLW� GHP�(QHUJLHWUDQVIHU��0LW�

+LOIH� GHU� U|QWJHQGLIIUDNWRPHWULVFKHQ�6WUXNWXUDQDO\VH� NRQQWH� JH]HLJW�ZHUGHQ�� GDVV� GHU�

=HROLWK� XQWHU� (LQIOXVV� GHU� 0LNURZHOOHQEHKDQGOXQJ� ]X� HLQHU� 6WUXNWXU� QLHGULJHU�

6\PPHWULH�±�JHELOGHW�DXV�%DXVWHLQHQ�PLW�lKQOLFKHQ�6WUXNWXUHOHPHQWHQ�±�XPJHZDQGHOW�

XQG�GDEHL�VWDELOLVLHUW�ZHUGHQ�NDQQ��

6FKOLH�OLFK� ZXUGH� GLH� 6WUXNWXU� HLQHV� XQWHU� /DERUEHGLQJXQJHQ� KHUJHVWHOOWHQ�

6FKLFKWV\OLNDWV� �2NWRVLOLNDW� RGHU� ,OHULW�� EHVWLPPW�� 'LH� 5DXPJUXSSHQV\PPHWULH� �3� � ��
ZXUGH�PLW�+LOIH�YRQ�(OHNWURQHQGLIIUDNWLRQVPHVVXQJHQ� IHVWJHVWHOOW��$XV�GHU�EHNDQQWHQ�

FKHPLVFKHQ�=XVDPPHQVHW]XQJ�XQG�GHU�DQDORJHQ�6WUXNWXUHOHPHQWH�ZXUGH�HLQ�P|JOLFKHV�

6WUXNWXUPRGHOO� NRQVWUXLHUW�� GHVVHQ� *�OWLJNHLW� GXUFK� HLQH� 6WUXNWXUYHUIHLQHUXQJ� QDFK�

5LHWYHOG�EHZLHVHQ�ZHUGHQ�NRQQWH��
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%HYH]HWpV�

�

$� U|QWJHQNULV]WDOORJUiILD� �����W O�� D� U|QWJHQVXJDUDN� NULVWiO\RNRQ� YDOy�

V]yUyGiViQDN� IHOIHGH]pVH� yWD� OpWH] � IRJDORP�� (]W� D]� pYHW� WHNLQWKHWM�N� D� NtVpUOHWL�

NULVWiO\V]HUNH]HW�PHJKDWiUR]iV� NH]GHWpQHN�� 1DSMDLQNEDQ� D� U|QWJHQ� PyGV]HUHN�

VHJtWVpJpYHO� EHWHNLQWKHW�QN� D� NULVWiO\RN� EHOV � V]HUNH]HWpEH�� pV� QDJ\� EL]RQ\RVViJJDO�

PHJKDWiUR]KDWMXN�D]�DWRPRN�WpUEHOL�HOUHQGH] GpVpW��

$�PLNURSyUXVRV�V]LOLNiWRN�WHWUDpGHUHV�HJ\VpJHNE O�pStWNH] ��DODSYHW HQ�Q\tOW�Yi]~�

V]HUNH]HWHN�� PHO\HN� ���� �� YDJ\� �� GLPHQ]LyV�� SyUXVUHQGV]HUHNHQ� NHUHV]W�O�

KR]]iIpUKHW N��(]HN�D�PHUHY�V]LOLNiW�Yi]DN�D�V]LOiUG�DQ\DJ�FVRQWYi]iW�NpSH]LN��V�PLYHO�

D�FVDWRUQiN�PpUHWH�D�PROHNXOiN�PpUHWWDUWRPiQ\iED�HVLN��NLYiOy�ÄPROHNXODV] U ´�NpQW�

P N|GKHWQHN�� YDODPLQW� V]pOHV� N|UEHQ� DONDOPD]RWW� V]RUEHQVHN�� LRQFVHUpO N� LOO��

NDWDOL]iWRURN�� $� Yi]V]HUNH]HW � V]LOLNiWRN� PHOOHWW� D� UpWHJV]LOLNiWRN� ROFVy�

HO iOOtWKDWyViJXN�� QDJ\IRN~� LRQFVHUpO � V]HOHNWLYLWiVXN� pV� NDSDFLWiVXN�� YDODPLQW�

WXODMGRQViJDLN� PyGRVtWKDWyViJiQDN� �SLOOpUH]pV�� OHKHW VpJH� UpYpQ� NHU�OWHN� D]� LSDUL�

DONDOPD]iVRN�pUGHNO GpVL�N|UpEH��

$�NULVWiO\V]HUNH]HW�LVPHUHWH�WHKiW�NXOFV�D�PLNURSyUXVRV�DQ\DJRN�IL]LNDL�pV�NpPLDL�

WXODMGRQViJDLQDN�PHJpUWpVpKH]��ÈOWDOiEDQ�D�]HROLWYi]~�DQ\DJRN�MyO�NULVWiO\RVRGRWWDN��GH�

W|EEQ\LUH�PLNURPpWHUHV�WDUWRPiQ\ED�HV �PLNURNULVWiO\RN�IRUPiMiEDQ�MHOHQQHN�PHJ��$]�

HJ\NULVWiO\� GLIIUDNFLyV� HOHP]pVHN� KHO\HWW� H]pUW� D� SRUGLIIUDNFLyV� WHFKQLNiN� NHU�OWHN�

HO WpUEH�� $�PLNURSyUXVRV� UpWHJV]LOLNiWRN� HVHWpEHQ� QHP� FVXSiQ� D� NULV]WDOOLWRN�PpUHWH��

KDQHP�J\HQJH�NULVWiO\RVRGRWWViJXN�LV�EHKDWiUROMD�D]�pUWpNHOKHW �GLIIUDNFLyV� WDUWRPiQ\�

PpUHWpW��

$]� HOP~OW� LG V]DNEDQ� V]iPRV� RO\DQ� QHXWURQ� pV� U|QWJHQGLIIUDNFLyV� WHFKQLNiW�

IHMOHV]WHWWHN� NL�� DPHO\� D� NULVWiO\WDQL� Ii]LVSUREOpPD� HOOHQpUH� LV� KDV]QiOKDWy� V]HUNH]HW�

PHJKDWiUR]iVUD�� 6DMQRV�� H]HN� D� PyGV]HUHN� D� U|QWJHQ� SRUGLIIUDNFLyV� DGDWRN� J\HQJH�

IHOERQWiVD� PLDWW� FVDN� ULWNiQ� DONDOPD]KDWyN�� 0HJROGiVNpQW� D� SUyED�KLED� PyGV]HUHN�

N|UpEH� WDUWR]y� SURILOLOOHV]WpVHV� HOMiUiV�� LOO�� D]� HJ\UH� V]pOHVHEE� N|UEHQ� DONDOPD]RWW�

5LHWYHOG�V]HUNH]HW�ILQRPtWiVL�WHFKQLND�NtQiONR]LN��

� .XWDWiVL� PXQNiP� VRUiQ� D]� HJ\LN� OHJUpJHEEHQ� LVPHUW� pV� KDV]QiOW� V]LQWHWLNXV�

]HROLW��D���c�DEODNPpUHWWHO�UHQGHONH] �1D�IRUPiM~�Ä$�]HROLW´�V]ROJiOW�DODSXO�V]HUNH]HW�

PyGRVtWy�NtVpUOHWHNEHQ��$�NLLQGXOiVL�DQ\DJ�LVPHUW�V]HUNH]HWH�OHKHW Yp�WHWWH�D�YiOWR]iVRN�

Q\RPRQ�N|YHWpVpW�pV�PRGHOOH]pVpW�U|QWJHQ�SRUGLIIUDNFLyYDO��
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� $]� LVPHUW� NpPLDL� |VV]HWpWHO �� HO V]|U� �����EHQ� HO iOOtWRWW� PHVWHUVpJHV�

UpWHJV]LOLNiW� �LOHULW� YDJ\� PiV� QpYHQ� RNWRV]LOLNiW�� NULVWiO\RV� V]HUNH]HWpUH� LURGDOPL�

LVPHUHWHN� DODSMiQ� V]iPRV� HONpS]HOpV� V]�OHWHWW�� 0HJQ\XJWDWy� EL]RQ\RVViJJDO� D]RQEDQ�

PRVWDQiLJ� QHP� VLNHU�OW� WLV]Wi]QL� H]W� D� NpUGpVW�� $� UHQGHONH]pVUH� iOOy� DGDWRN�

IHOKDV]QiOiViYDO� V]HUNH]HWL� PRGHOOW� NpV]tWHWWHP�� PHO\QHN� pUYpQ\HVVpJpW� U|QWJHQ�

SRUGLIIUDNFLyV�DGDWRNRQ�DODSXOy�5LHWYHOG�V]HUNH]HWILQRPtWiVL�PyGV]HUUHO�LJD]ROWDP��

�
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�

�����5|QWJHQVXJDUDV�V]HUNH]HW�PHJKDWiUR]iV�

�

�������$�V]HUNH]HWL�WpQ\H] ��VWUXNW~U�IDNWRU��

�

$� V]HUNH]HWL� WpQ\H] � )�KNO�� D� U|QWJHQVXJiUQDN� D]� HOHPL� FHOOiEDQ� HOKHO\H]NHG �

DWRPRNRQ�YDOy�NRPELQiOW�V]yUyGiViW�IHMH]L�NL�HJ\�HOHNWURQUD�YLV]RQ\tWYD��$PSOLW~GyMiW�

�)�KNO���HOHNWURQRNEDQ�PpULN��$�KNO�VtNRNRQ�V]yUyGRWW�NRPELQiOW�KXOOiP�DONRWyL�J��� � �pV�
I� �KNO���U|YLGtWYH�J� �pV�I� ���$]�HOHPL�FHOOD�M�DWRPMiUyO�V]yUyGy�HJ\HGL�KXOOiPRN�YHNWRURN�
IRUPiMiEDQ�DGKDWyN�PHJ��PHO\HN�HUHG MH��

�

�

$�V]HUNH]HWL�WpQ\H] �±�FpOV]HU HQ�NRPSOH[�V]iPNpQW�NH]HOYH���IHOERQWKDWy�YDOyV�pV�

LPDJLQiULXV�UpV]HNUH��$UJDQG�GLDJUDP����iEUD���

�

)�KNO� $¶�KNO��L%¶�KNO��

�

DPLEHQ�$¶ ~$¶~�pV�%¶ ~%¶~��(V]HULQW��

pV�

) H[S L H[S L� �  � � > � � �@�	�




���



KNO J J K[ N\ O]� �� � � � ��I S¦ ¦ � �

¦
 �� 
�
� ���� �O\N\�K[J�KNO�$ � �FRV
 S

¦� �� 
�
� ���� �O\N\�K[J�KNO�% � �VLQ
 S
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���iEUD�$�V]HUNH]HWL�WpQ\H] �$UJDQG�GLDJUDPEDQ�iEUi]ROYD��M�KNO��D]�HUHG �Ii]LVV]|J��

D]�DPSOLW~Gy�_)�KNO�_�D]�2)�SRQWRN�WiYROViJiYDO�HJ\HQO ��

�

$]�$UJDQG�GLDJUDPEyO�OHROYDVKDWy�D]�HUHG �YHNWRU��

�

) ~)~H
� �
�

�

(]�DODSMiQ�D�V]HUNH]HWL�WpQ\H] ��

�

)�KNO� ~)�KNO�~H
� ��� ����� �

�

�

DODNEDQ�DGKDWy�PHJ��PHO\EHQ�D]�DPSOLW~Gy��

�

~)�KNO�~ >$¶
�
�KNO��%¶

�
�KNO�@

 �! �
PtJ�D�Ii]LV��

�

WDQI�KNO� %¶�KNO��$¶�KNO���

�



,URGDOPL�iWWHNLQWpV� � 3LOWHU�=ROWiQ�

� � �
� � ���

�

$����iEUD�DODSMiQ�WHKiW��

�

$¶�KNO� ~)�KNO�~FRVI�KNO��
pV�

%¶�KNO� ~)�KNO�~VLQI�KNO��

�

�������$�NULVWiO\WDQL�Ii]LVSUREOpPD�

�

$�V]HUNH]HW�PHJKDWiUR]iVW�DODSYHW HQ�JiWROMD�D]�D�WpQ\��KRJ\�D�V]HUNH]HWL�WpQ\H] �

WHOMHV� YHNWRULiOLV� DODNMD� NtVpUOHWLOHJ� QHP� KDWiUR]KDWy� PHJ�� $� PRGXOXV�

~)�KNO�~EHFV�OKHW � D]� LQWHQ]LWiV� DGDWRNEyO�� GH� D� KR]]iWDUWR]y� Ii]LV� QHP� PpUKHW �

N|]YHWOHQ�O��$� IL]LNDL�PDJ\DUi]DW�HJ\V]HU HQ�EHOiWKDWy��$� Ii]LV�PHJKDWiUR]iVD�DQQDN�

D]�LG QHN�D�PpUpVpW�MHOHQWL��DPHO\�iOWDOiEDQ��S�W|UWUpV]pKH]�WDUWR]LN��5p]�.D�VXJiU]iV�

HVHWpQ��O ������c��D�IUHNYHQFLD�KR]]iYHW OHJ��[��
 #"
+]��ËJ\�SpOGiXO��S���UDGLiQUD�HV �

LG � NE�� �� $  &% � V�� (EEHQ� D� WDUWRPiQ\EDQ� PD� PpJ� QHP� OpWH]QHN� KR]]iIpUKHW � LG PpU �

HV]N|]|N��

0LNURV]NySRNEDQ�D�NpSDONRWiV�PHFKDQLNXV�IyNXV]iOy�OHQFVHUHQGV]HUHNNHO�W|UWpQLN��

$�U|QWJHQVXJDUDN�VDMQRV�NtVpUOHWLOHJ�QHP�IyNXV]iOKDWyN��+D�D]RQEDQ�D]�DPSOLW~GyN�pV�D�

KR]]iMXN� WDUWR]y� Ii]LVRN�PLQGHQ� HJ\HV� UHIOH[LyUD� LVPHUWHN�� D� NULVWiO\� HOHNWURQV U VpJ�

HORV]OiVD� PDWHPDWLNDLODJ� HO iOOtWKDWy�� $� Ii]LVV]|JHN� SUREOpPiMD� D� U|QWJHQHV�

V]HUNH]HWHOHP]pV� N|]SRQWL� NpUGpVH�� 0HJROGiViUD� VRNIpOH� PyGV]HU� LVPHUW�� D]RQEDQ�

DONDOPD]KDWyViJXNQDN�PLQGHQ�HVHWEHQ�V]LJRU~�IHOWpWHOHL�YDQQDN��

�

�������$�V]HUNH]HW�PHJKDWiUR]iV�PyGV]HUHL�

�

$� V]HUNH]HW�PHJKDWiUR]iV� PyGV]HUHL� DODSYHW HQ� NpW� FVRSRUWUD� RV]WKDWyN�� 'LUHNW�

PyGV]HUHNUH�pV�SUyED�KLED�HOYHQ�P N|G NUH��ÈOWDOiEDQ� W|EEIpOH� HOMiUiV� NRPELQiFLyMD�

DGMD�D�YpJV �PHJROGiVW��

$�NRUDL�V]HUNH]HW�PHJKDWiUR]iVRN�D�SUyED�KLED�PyGV]HUUH�pS�OWHN��/pQ\HJH��KRJ\�

D� YL]VJiOW� V]HUNH]HWU O� PiV�PyGV]HUHNNHO� �NpPLDL� HOHP]pV�� 7(0�� 7*�� Q\HUW� W|EEIpOH�

LQIRUPiFLy� DODSMiQ� HONpS]HOW� PRGHOOW� pStWHWWHN�� $� PRGHOO� iOWDO� DGRWW� DWRPSR]tFLyNEyO�
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HO iOOtWRWWiN� D� V]iPtWRWW� GLIIUDNFLyV� NpSHW�� pV� |VV]HKDVRQOtWRWWiN� D� NtVpUOHWLOHJ� PpUW�

NpSSHO��$]�|VV]HKDVRQOtWiV�VLNHUpW��KD�~J\�WHWV]LN�D�PRGHOO�KHO\HVVpJpW�D]�

�

|VV]HI�JJpV� VHJtWVpJpYHO� IHMH]WpN� NL�� PHO\EHQ� ' ~) ' ~�~) ( ~�� D� PHJILJ\HOW� pV� D�
V]iPtWRWW�DPSOLW~GyN�N�O|QEVpJH��

3UyED� V]HUNH]HWHN� V]iUPD]WDWiViUD� W|EEIpOH� OHKHW VpJ� LV� NtQiONR]LN�� (J\V]HU �

V]HUNH]HWHN�HVHWpQ��SO��V]RURV�LOOHV]NHGpV�LOO��NDWLRQ�NRRUGLQiFLy�DODSMiQ��

$� )RXULHU� HOPpOHW� pV� D� U|QWJHQ� GLIIUDNFLy� N|]WL� NDSFVRODW� IHOIHGH]pVH� �����UH�

WHKHW �� $� NRUDEHOL� V]iPtWiVWHFKQLND� D]RQEDQ� QHP� WHWWH� OHKHW Yp� H� IHOLVPHUpVQHN� D�

Ii]LVSUREOpPD�PHJROGiViEDQ� YDOy� J\DNRUODWL� DONDOPD]iViW�� �����EHQ�3DWWHUVRQ� HJ\� ~M�

)RXULHU� VRU� HO iOOtWiViUyO� V]iPROW� EH�� PHO\HW� D� Ii]LVRN� PHOO ]pVpYHO�� N|]YHWOHQ�O� D�

GLIIUDNFLyV� NpSE O� V]iPROW�� 0LYHO� D� 3DWWHUVRQ� VRU� Ii]LVRNDW� QHP� WDUWDOPD]�� D]�

HUHGPpQ\H�QHP�WHNLQWKHW �DWRPL�SR]tFLyNQDN��$�3DWWHUVRQ�I�JJYpQ\�D]�HOHPL�FHOOiEDQ�

HOKHO\H]NHG � |VV]HV� �1�� DWRP� N|]|WW� LUiQ\� V]HULQW� NLMHO|OKHW � 1�1���� WiYROViJ� �D]D]�

YHNWRU��HJ\�N|]|V�RULJyED�FV~V]WDWRWW�V]XSHUSR]tFLyMD��(]HQ�EHO�O�D]�HJ\HV� WiYROViJRN�

V~O\IDNWRUD�D�YpJSRQWMXNEDQ�HOKHO\H]NHG �DWRPRN�HOHNWURQV U VpJpQHN�V]RU]DWD��

6RN�N|QQ\ �DWRP�pV�QpKiQ\�QHKp]�DWRP�HVHWpQ�OHKHW VpJ�Q\tOLN�D]�~Q��QHKp]DWRP�

PyGV]HU� DONDOPD]iViUD�� (QQHN� OpQ\HJH�� KRJ\� D� U|QWJHQVXJiU� OHJMREEDQ� D�

QHKp]DWRPRNRQ� V]yUyGLN�� 3DWWHUVRQ� WpUNpS� V]LPPHWULiL� VHJtWVpJpYHO� D� QHKp]� DWRPRW�

ORNDOL]iOQL�OHKHW��$]W�IHOWpWHOH]YH��KRJ\�D�QHKp]�DWRPRN�V]yUiVD�MiUXO�KR]]i�OHJQDJ\REE�

PpUWpNEHQ� D� GLIIUDNWiOW� VXJiU� NLDODNtWiViKR]�� D� QHKp]� DWRP� Ii]LViYDO� OpWUHKR]KDWy� HJ\�

HOHNWURQV U VpJL� WpUNpS�� (QQHN� VHJtWVpJpYHO� ~MDEE� DWRPL� KHO\HN�� PDMG� H]HNE O� MREE�

Ii]LVRN�ORNDOL]iOKDWyN��PHO\HN�~MDEE�HOHNWURQV U VpJL�WpUNpS�V]iPtWiViW�WHV]LN�OHKHW Yp��

$�IRO\DPDW�DGGLJ�WDUW��PtJ�D]�|VV]HV�DWRP�SR]tFLyMD�LVPHUWWp�QHP�YiOLN��

$QDOyJ� V]HUNH]HWHN� PHJKDWiUR]iViUD� KDV]QiOKDWyN� D]� L]RPRUI� KHO\HWWHVtWpVVHO�

HO iOOtWRWW� V]HUNH]HWL� PRGHOOHN�� 3O�� .$O�62 ) � � Â��+ � 2� pV� .&U�62 ) � � Â��+ � 2� HVHWpQ�� $�
Ii]LVRN�DOJHEUDL�~WRQ�KDWiUR]KDWyN�PHJ��

$�V]iPtWiVWHFKQLND�UHQGNtY�O�J\RUV�IHMO GpVpYHO�HJ\UH�LQNiEE�WHUHW�Q\HUQHN�D�GLUHNW�

PyGV]HUHN��(]HN� OpQ\HJH�� KRJ\�SUyED� V]HUNH]HWHN� pV� QHKp]� DWRPRN�QpON�O� NpSHVHN� D�

Ii]LVRN� PHJKDWiUR]iViUD� ~J\�� KRJ\� YpOHWOHQV]HU HQ� JHQHUiOW� Ii]LVRNEyO� EHFV�OW�

HOHNWURQV U VpJL� WpUNpSHW� V]iPtWDQDN�� $]RN� D� NRPELQiFLyN�� DPHO\HN� QHJDWtY�

HOHNWURQV U VpJHW� DGQDN�� NLPDUDGQDN� D� V]iPtWiVEyO�� $]� HOHNWURQV U VpJL� WpUNpSHQ�

5  
'¦

¦ ) *
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PHJMHOHQ � DWRPL� KHO\NpQW� HOIRJDGRWW� PD[LPXPRN� V]ROJiOQDN� D]� ~MDEE� WpUNpS�

HONpV]tWpVpKH]�� HJpV]HQ� DGGLJ�� PtJ� D]� |VV]HV� DWRP� SR]tFLyMiW� IHO� QHP� IHGLN�� $�

QDJ\IHOERQWiV~�HJ\NULVWiO\�GLIIUDNWRPpWHUHN�DGDWDLW�IHOKDV]QiOYD��D�GLUHNW�PyGV]HUHNNHO�

PD�PiU�UXWLQV]HU HQ�OHKHW�D�NULVWiO\RN�V]HUNH]HWpW�PHJKDWiUR]QL��$�SUREOpPiW�D]RN�D]�

DQ\DJRN� MHOHQWLN�� DPHO\HN� YDODPHO\� RNEyO� QHP� DONDOPDVDN� HJ\NULVWiO\� Q|YHV]WpVpUH��

/pWH]QHN� SRUGLIIUDNFLyV� DGDWRNDW� IHOKDV]QiOy� GLUHNW� PyGV]HU� SURJUDPRN� LV�� GH� H]HN�

HUHGPpQ\HVVpJH�HU VHQ�I�JJ�D�GLIIUDNWRJUDPEyO�NLQ\HUKHW �LQIRUPiFLyN�PLQ VpJpW O�pV�

IHOERQWiViWyO��

�

�����$�5LHWYHOG�PyGV]HU�

�

$� SRUIHOYpWHOL� HOMiUiVRN� ~M� MHOHQW VpJHW� Q\HUWHN� D]iOWDO�� KRJ\� D]� HJ\NULVWiO\�

HOMiUiVRN� YpJUHKDMWiViKR]� V]�NVpJHV� QDJ\PpUHW � HJ\NULVWiO\RN� VRN� HVHWEHQ� QHP�

WDOiOKDWyN��LOO��HO iOOtWiVXN��SO��]HROLWRN��DJ\DJiVYiQ\RN��YDVR[LGRN��VWE���QHKp]VpJHNEH�

�WN|]LN��

5LHWYHOG� �����EHQ� SXEOLNiOWD� H]W� D� V]HUNH]HW� ILQRPtWiVL� PyGV]HUW� >�@�� PHO\HW�

HUHGHWLOHJ� QHXWURQ� SRUGLIIUDNFLyKR]� KDV]QiOWDN�� $]� HOMiUiVW� FVDN� �����EHQ� WHWWpN�

DONDOPDVVi� U|QWJHQ� SRUGLIIUDNFLyKR]� >���@��PLYHO� LWW� D� GLIIUDNFLyV� FV~FV� DODNMD� HOWpU� D�

*DXVV�J|UEpW O��tJ\�NRPSOH[HEE�pV�ERQ\ROXOWDEE�D�PRGHOOH]pVH��(]W�D�KiWUiQ\W�D]RQEDQ�

HOOHQV~O\R]]iN� D� N|QQ\ � KR]]iIpUKHW VpJ� pV� D� PLQWiYDO� V]HPEHQ� WiPDV]WRWW� NHYpVEp�

V]LJRU~�N|YHWHOPpQ\HN��

$� PyGV]HU� DONDOPD]iVD� VRUiQ� D� WHOMHV� GLIIUDNWRJUDPRW� IHOKDV]QiOMXN�� H]iOWDO�

NLN�V]|E|OM�N� D� FV~FVRN� iWODSROyGiViEyO� HUHG � SUREOpPiNDW�� pV� OHKHW Yp� WHVV]�N� D�

PD[LPiOLV� PHQQ\LVpJ � LQIRUPiFLy� NLQ\HUpVpW�� $ONDOPD]iViQDN� D]RQEDQ� KDWiUW� V]DE��

KRJ\�D�WpQ\OHJHV�V]HUNH]HW�PHJN|]HOtWpVpKH]�HJ\�NLLQGXOiVL�PRGHOO�LVPHUHWH�V]�NVpJHV��

$� ILQRPtWiV� VRUiQ�� D� SURJUDP� D� V]HUNH]HWL� SDUDPpWHUHNHW� �DWRP� SR]tFLyN��

K PpUVpNOHWL� WpQ\H] N��EHW|OW|WWVpJL�IDNWRURN���VNiOD�IDNWRUW��HOHPL�FHOOD�SDUDPpWHUHNHW�

pV� D� KiWWHUHW� OHtUy� WpQ\H] NHW�� D� FV~FVRN� DODNMiW� pV� V]pOHVVpJpW� OHtUy� SURILO�

SDUDPpWHUHNNHO�HJ\�WW�DGGLJ�YiOWR]WDWJDWMD�D�OHJNLVHEE�QpJ\]HWHN�PyGV]HUpYHO��PtJ�D]�

HOPpOHWL� PRGHOO� DODSMiQ� NLV]iPROW� SRUGLDJUDP� D� OHKHW � OHJMREEDQ� OH� QHP� IHGL� D�

PHJILJ\HOW�GLIIUDNFLyV�NpSHW��

$�ILQRPtWiV�DNNRU�YpJH]KHW �HO�PHJIHOHO HQ��KD�D]�DOiEEL�DODSYHW �N|YHWHOPpQ\HN�

WHOMHV�OQHN��
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x� PHJEt]KDWy�SRUGLIIUDNFLyV�LQWHQ]LWiV�DGDWRN�iOOQDN�UHQGHONH]pVUH��

x� D�WpQ\OHJHV�V]HUNH]HWHW�PHJN|]HOtW �NLLQGXOiVL�PRGHOO�LVPHUW��

x� OpWH]LN�D�FV~FV�DODN��V]pOHVVpJ�pV�D�UHQGV]HUHV�KLEiN�OHtUiViUD�DONDOPDV�PRGHOO��

�

$�PLQWiUyO�D�GLIIUDNFLyV�DGDWRNDW�OpSFV V�PyGV]HUUHO��RSWLPiOLV�OpSpVV]iP��NLVHEE�

OpSpVV]pOHVVpJ��pV�PpUpVL�LG �DONDOPD]iViYDO�FpOV]HU �|VV]HJ\ MWHQL��

$� VSHNWUXPRQ� PHJILJ\HOW� LQWHQ]LWiVRN� NpW� UpV]E O� WHY GQHN� |VV]H�� D� %UDJJ�

UHIOH[LyEyO�pV�D�KiWWpU�NRPSRQHQVE O��tJ\�D�V]iPtWRWW�LQWHQ]LWiV��

�

< < * ,+ , + - + ./..0.
.0.

 � 1
1
¦2
3

�

DKRO��

< 4 5 � KiWWpU�LQWHQ]LWiV��

* 4 � � QRUPDOL]iOW�FV~FVDODN�WpQ\H] ��

, � � N��W O�N��LJ�D]�L��SRQWEDQ�GLIIUDNWiOyGy�UHIOH[LyN�LQWHQ]LWiVDL��

�

$�GLIIUDNFLyV�FV~FV�DODNMiW�D�PLQWD�pV�D�NpV]�OpNKDWiV�NRPSOH[�NRQYRO~FLyMD�DGMD�

PHJ��H]pUW�MHOHQW VHQ�I�JJ�D]�DGDWJ\ MWpV�JHRPHWULiMiWyO�pV�D�PLQWD�WtSXViWyO��

$� %UDJJ� FV~FV� IpOpUWpNV]pOHVVpJH� WDQT� I�JJYpQ\pEHQ� HJ\� PiVRGIRN~� HJ\HQOHWWHO�

tUKDWy�OH��

+�� �8ÂWDQ�T���9ÂWDQT���:�

�

DKRO� 8�9�:� �� ILQRPtWKDWy� SDUDPpWHUHN�� PHO\HN� pUWpNH� DGRWW� PLQWD� HVHWpQ� I�JJ� D�

NpV]�OpN�EHiOOtWiVWyO��D�SURILO�DODNWpQ\H] �YiODV]WiVWyO��

�

(]� D]� HJ\V]HU � IRUPXOD� ILJ\HOHPEH� YHV]L� D� V]HPFVHPpUHW� KDWiVEyO� V]iUPD]y�

FV~FVNLV]pOHVHGpVW�� YDODPLQW� D� IpOpUWpNV]pOHVVpJQHN� D� V]yUyGiVL� V]|JW O� I�JJ �

YiOWR]iViW��

$� OHJNLVHEE� QpJ\]HWHN� PyGV]HUpYHO� YpJ]HWW� ILQRPtWiVL� HOMiUiV� VRUiQ� D�

SDUDPpWHUHNHW� NpW� FVRSRUWED� OHKHW� VRUROQL�� $]� HOV � FVRSRUWED� WDUWR]QDN� D� SURILO�

SDUDPpWHUHN�� DPHO\HN�PHJKDWiUR]]iN� D� FV~FV� SR]tFLyNDW�� D� IpOpUWpNV]pOHVVpJHNHW� pV� D�

GLIIUDNFLyV�FV~FVRN�OHKHWVpJHV�DV]LPPHWULiMiW��$�PiVLN�FVRSRUWED�D�V]HUNH]HWW O� I�JJ �
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SDUDPpWHUHN� WDUWR]QDN�� DPHO\HN� PHJKDWiUR]]iN� D]� HOHPL� FHOOD� V]LPPHWULD� PHQWHV�

HJ\VpJpQHN�WDUWDOPiW��

�

���FVRSRUW��

x� 8��9��:�IpOpUWpNV]pOHVVpJ�SDUDPpWHUHN���

x� =�V]iPOiOy�QXOOSRQW���

x� $��%��&��'��(��)�FHOODSDUDPpWHUHN��

x� 3�DV]LPPHWULD�SDUDPpWHU���

x� *�NLW�QWHWHWW�RULHQWiFLyV�SDUDPpWHU��

�

���FVRSRUW���

x� F�iOWDOiQRV�VNiOD�IDNWRU��\ 687�9;:=< > ?�> >  �FÂ\ :A@;BC> ����
x� 4�iOWDOiQRV�L]RWUyS�K PpUVpNOHW�IDNWRU���

x� [ 4 ��\ 4 ��] 4 �D]�L�HGLN�DWRP�NRRUGLQiWiL�D]�DV]LPPHWULNXV�FHOOiEDQ���
x� % 4 � DWRPL� L]RWUyS�K PpUVpNOHW� WpQ\H] � �% 4  ��S � 8 � �� DKRO�8�D�K PR]JiVL�

DPSOLWXGy����

x� Q 4 � D� EHW|OW|WWVpJL� V]iP� �D]� DNWXiOLV� SR]tFLy� EHW|OW|WWVpJpQHN� pV� D]� DGRWW�
WpUFVRSRUWEHOL�PXOWLSOLFLWiViQDN�KiQ\DGRVD���

�

$�NULVWiO\V]HUNH]HWHW�LWHUiFLyV�HOMiUiVVDO�ILQRPtWMXN��(]�~J\�W|UWpQLN��KRJ\�D]�HO ] �

LWHUiFLyV� OpSpVEHQ� NDSRWW� DWRPSR]tFLyNEyO� MDYtWRWW� V]HUNH]HWL� WpQ\H] NHW� V]iPtWXQN��

PDMG� H]HNNHO� ~M� HOHNWURQV U VpJ� WpUNpSHW� NpV]tW�QN�� +D� D� NLLQGXOiVL� DWRPSR]tFLyN�

QDJ\MiEyO�KHO\HVHN��D]�HOMiUiVVDO�HJ\UH�SRQWRVDEE�DWRPSR]tFLyN�KDWiUR]KDWyN�PHJ��

$� ILQRPtWiVW� DGGLJ� FpOV]HU � YpJH]QL�� DPtJ� D� PpUW� pV� D� V]iPtWRWW� GLIIUDNWRJUDP�

N|]|WWL� HOWpUpV� VWDWLV]WLNDLODJ� PiU� QHP� V]LJQLILNiQV�� (]W� D� IHGHWWVpJ� PpUWpNpYHO�

MHOOHPH]KHWM�N��DPL�D�ILQRPtWiV�MyViJiW�MHOOHP] �WpQ\H] ��0pUpVpUH�N�O|QE|] �IDNWRURN�

KDV]QiOKDWyN��PHO\HN�N|]�O�D�OHJiOWDOiQRVDEEDQ�KDV]QiOWDN��

�

5 < < <D E F E G E F �6 6� �

pV�

� �> @5 Z < < Z <HJI KLK M K N KOK M �6 6
P PRQ	S
�

T
�

�
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DKRO��

x� < 4 U ���PpUW�LQWHQ]LWiV��
x� < 4 ( ���V]iPtWRWW�LQWHQ]LWiV��
x� Z 4 � ��\ 4 ��V~O\R]y�IDNWRU��

�

7~O�D]RQ��KRJ\�RO\DQ�NULVWiO\RV�DQ\DJRN�V]HUNH]HWpU O�Q\~MW�LQIRUPiFLyNDW��PHO\HN�

YDODPLO\HQ� RNEyO� HJ\NULVWiO\� GLIIUDNFLyV� WHFKQLNiYDO� QHP� YL]VJiOKDWyN�� D� U|QWJHQ�

SRUGLIIUDNFLyV� WHFKQLND� pV� D� 5LHWYHOG� PyGV]HU� V]iPWDODQ� YRQ]y� OHKHW VpJHW� NtQiO�� $�

SRUGLIIUDNFLyV�DGDWJ\ MWpV�OpQ\HJHVHQ�J\RUVDEE�D]�HJ\NULVWiO\�GLIIUDNFLyV�NtVpUOHWHNQpO��

$�5LHWYHOG�PyGV]HU�NLYiOyDQ�KDV]QiOKDWy�Ii]LV�iWDODNXOiVL��PHOHJtWpVL�YDJ\�K WpVL��VWE��

NtVpUOHWHNEHQ�� $]� LNUHVHGpV� HO VHJtWL� D� PLQWD� YpOHWOHQ� RULHQWiFLyMiW� pV� D� V]HUNH]HW�

PHJKDWiUR]KDWy�D�PyGV]HUUHO��

$�5LHWYHOG�PyGV]HU�HJ\LN�HO Q\H��KRJ\�QHPFVDN�SRQWRV�HOHPL�FHOOD�SDUDPpWHUHNHW�

V]ROJiOWDW�� KDQHP� W|EEIi]LV~� UHQGV]HUHN� PHQQ\LVpJL� HOHP]pVpUH� LV� DONDOPDV� >��� �@��

0LYHO�QHP�V]�NVpJHV�D�GLIIUDNWRJUDP�Ii]LVRN�V]HULQWL�IHOERQWiVD��H]pUW�HUUH�D�FpOUD�H]�D�

OHJJ\RUVDEE� HOMiUiV�� 7RYiEEL� HO Q\H�� KRJ\� W|EEIi]LV~� PLQWiN� GLIIUDNFLyV� FV~FVDLW�

PRGHOOH]L�pV�|VV]HJ]L��H]]HO�HJ\LGHM OHJ�D]�HOHPL�FHOOD�SDUDPpWHUHN�YDODPHQQ\L�Ii]LVUD�

PHJKDWiUR]KDWyN�� $� PpUW� pV� V]iPtWRWW� GLIIUDNFLyV� YRQDODN� |VV]HKDVRQOtWiViYDO� D�

ILQRPtWiV� YpJpQ� IHOIHGL� D]� DGGLJ� QHP� GHWHNWiOW� Ii]LVRN� MHOHQOpWpW�� 8J\DQDNNRU�� OpYpQ�

HOV VRUEDQ� ILQRPtWiVL� WHFKQLND�� D]� DWRPL� V]HUNH]HWL� SDUDPpWHUHN� �N�O|Q|VHQ� D�

K PpUVpNOHWL� WpQ\H] N�� iOWDOiEDQ� QHP� KDWiUR]KDWyN� PHJ� RO\DQ� SRQWRVDQ�� PLQW�

HJ\NULVWiO\�GLIIUDNFLyV�PpUpVHNNHO��6]LQWpQ�D�PLQWiYDO�|VV]HI�JJ �SUREOpPiN��PLQW�SO��D�

V]HUNH]HWL�UHQGH]HWOHQVpJ�YDJ\�D]�RULHQWiFLyV�HIIHNWXV��NHGYH] WOHQ�O�EHIRO\iVROKDWMiN�D�

%UDJJ�LQWHQ]LWiVRN�pUWpNpW��H]iOWDO�J\HQJH�PLQ VpJ �YDJ\�KHO\WHOHQ�V]HUNH]HWILQRPtWiVW�

HUHGPpQ\H]KHWQHN��
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�

�����.tVpUOHWL�HOMiUiVRN�

�

�������5HQGV]HUHV�pV�YpOHWOHQ�KLEiN�

�

(J\�SRUGLIIUDNWRJUDPEyO�KiURPIpOH�OpQ\HJHV�LQIRUPiFLy�Q\HUKHW ��

�

D��$�GLIIUDNFLyV�YRQDODN�V]|JSR]tFLyMD��D]�HOHPL�FHOOD�JHRPHWULiMiWyO�pV�WDUWDOPiWyO�

I�JJ���

E��$� GLIIUDNFLyV� YRQDODN� LQWHQ]LWiVD� �D]� DWRPRN� PLO\HQVpJH�� D]� HOHPL� FHOOiEDQ�

HOIRJODOW� UHODWtY� KHO\]HWH�� WRYiEEi� D� PDNURV]NySLNXV� NULVWiO\UpV]HFVNpN�

RULHQWiFLyMD��YpOHWOHQ�YDJ\�NLW�QWHWHWW��KDWiUR]]D�PHJ���

F��$� GLIIUDNFLyV� YRQDODN� �FV~FVRN�� DODNMD� �D� NpV]�OpNUH� MHOOHP] � NLV]pOHVHGpV�� D�

UpV]HFVNpN�PpUHWH�pV�D�EHQQ�N�OpY �IHV]�OWVpJ�I�JJYpQ\H���

�

0LQW� PLQGHQ� NpV]�OpNI�JJ � PyGV]HU�� D� U|QWJHQ� SRUGLIIUDNFLyV� PyGV]HU� LV�

V]LV]WHPDWLNXV�pV�YpOHWOHQ�KLEiNNDO�WHUKHOW��

�

$�SRUGLIIUDNFLyV�NtVpUOHWHN�VRUiQ�IHOPHU�O �MHOHQW VHEE�KLEDIRUUiVRN�D�N|YHWNH] N��

�

D�� $� GLIIUDNFLyV� YRQDODN� KHO\]HWpEHQ� PXWDWNR]y� V]LV]WHPDWLNXV� KLEiN� |U|NOHWHV�

UHQGHOOHQHVVpJHN�� EHOHpUWYH� D� PLQWD� QHP� W|NpOHWHV� VtN� IHO�OHWpE O� V]iUPD]y�

KLEiW�pV�D]�D[LiOLV�GLYHUJHQFLiW��(]HN�D�KLEiN�D�GLIIUDNFLyV�V]|J�FV|NNHQpVpYHO�

DUiQ\RVDQ� D� GLIIUDNFLyV� YRQDODN� ÄG´� pUWpNpQHN� Q|YHNY � HOWpUpVpEHQ� MHOHQQHN�

PHJ��

�

E�� $� NtVpUOHWL� �T� PD[LPXPEDQ� PHJMHOHQ � V]LV]WHPDWLNXV� KLED�� PHO\HW� D� PLQWD�

IHO�OHWpQHN� D� JRQLRPpWHU� IyNXV]N|UpE O� YDOy� HOPR]GXOiVD�� LOO�� D� PLQWD�

ÄiWOiWV]yViJD´� RNR]�� 7RYiEEL� KLEiN� DGyGKDWQDN� D� JRQLRPpWHU� KHO\WHOHQ�

NDOLEUiFLyMiEyO�LV��

�
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F�� $� YRQDO� SURILORN� NLV� �T� V]|JpUWpNHNQpO� DV]LPPHWULNXVDQ� NLV]pOHVHGKHWQHN� D�

6ROOHU� UpVHN�iOWDO�NL�QHP�V] UW�D[LiOLV�GLYHUJHQFLD�PLDWW��$�WRU]XOiVRN�PpUWpNH�

DUiQ\RVDQ�Q|YHNV]LN�D�NROOLPiWRURN�D[LiOLV�GLYHUJHQFLiMiYDO��

�

G�� $�YRQDODN�UHODWtY� LQWHQ]LWiVD�QDJ\EDQ�I�JJ�D�PLQWD�UpV]HFVNpN�RULHQWiFLyMiWyO��

PHUW�D�JRQLRPpWHU�RSWLNDL�HOUHQGH]pVH�D]W�IHOWpWHOH]L��KRJ\�D�IHOIRJy�UpV�iOODQGy�

PpUWpNEHQ� SiV]Wi]� NpW� GLPHQ]LyEDQ�� NHUHV]WH]YH� D]� (ZDOG� J|PE|Q� >�@�

HOKHO\H]NHG �GLIIUDNFLyV�J\ U NHW��0LYHO�D�J\ U N�N|U�O�D]�LQWHQ]LWiV�HORV]OiVD�

|QPDJiEDQ� RULHQWiFLyI�JJ �� H]pUW� D� IHOIRJy� UpV� iOWDO� D� GLIIUDNFLyV� J\ U E O�

NHUHV]WH]HWW� KiQ\DG� OHKHW� My� pV� DNiU� URVV]�PpU V]iPD� LV� D]� iWODJRV� LQWHQ]LWiV�

HORV]OiVQDN��

�

H�� $]�LQWHQ]LWiVRN�HOWpUKHWQHN�D�GLYHUJHQFLD�UpV�PpUHWpQHN�I�JJYpQ\pEHQ��)L[�UpV�

HVHWpEHQ� D� UHODWtY� LQWHQ]LWiVRN� QHP� I�JJQHN� D� UpV� PpUHWpW O�� $]RQEDQ�

YiOWR]WDWKDWy� PpUHW � UpV� KDV]QiODWiYDO� D� QDJ\REE� V]|JWDUWRPiQ\RNEDQ� DNiU�

KiURPV]RURViUD�LV�Q KHWQHN�D]�LQWHQ]LWiVRN�D�IL[�UpVVHO�PpUWHNKH]�YLV]RQ\tWYD��

�

�������0LQWiYDO�NDSFVRODWRV�SUREOpPiN��HO NpV]tWpVL�WHFKQLNiN�

�

$]� DQDOLWLNDL� PyGV]HUHN� OHJW|EE� EL]RQ\WDODQViJJDO� WHUKHOW� P YHOHWH� D�

PLQWDHO NpV]tWpV�� .LIHMH]HWWHQ� pUYpQ\HV� H]� D� U|QWJHQ� SRUGLIIUDNFLyUD�� $� YL]VJiODW�

FpOMiWyO� I�JJ HQ� D� PLQWDHO NpV]tWpV� OHKHW� OpQ\HJWHOHQ� YDJ\� pSSHQ� PHJKDWiUR]y�

MHOHQW VpJ ��

$]� iVYiQ\L� DQ\DJRN� WHUPpV]HWpQHN� pV� D� SRUGLIIUDNWRPpWHUHN� N|]|WWL�

N�O|QEVpJHNQHN� N|V]|QKHW HQ� V]iPRV� PLQWDHO NpV]tWpVL� SUREOpPD� LVPHUHWHV�� (]HN�

N|]�O�QpKiQ\�D�PLQWD�PHJIHOHO �SRU�IRUPiMiQDN�HONpV]tWpVH�VRUiQ�PHU�O�IHO��PtJ�PiVRN�

D�SRU�PLQWiQDN�D�PLQWDWDUWyEDQ�YDOy�HOKHO\H]pVpE O�DGyGQDN��

$� SRU� PLQWD� HONpV]tWpVHNRU� MHOHQWNH] � OHJJ\DNRULEE� SUREOpPD� D� PLQWD� UOpVpE O�

DGyGLN�� $WWyO� I�JJ HQ�� KRJ\� D� PLQWiW� DONRWy� Ii]LVRN� D� 0RKV� VNiOD� V]HULQW� PLO\HQ�

NHPpQ\VpJ HN�� D�PLQWiW� U|YLGHEE�YDJ\�KRVV]DEE� LGHLJ� NHOO� U|OQL��$� OHJW|EE� HVHWEHQ�

NtYiQDWRV�� KRJ\� D� UpV]HFVNpN� PpUHWH� �� pV� ��� PP� N|]|WW� OHJ\HQ�� 1pKiQ\� HVHWEHQ�

HO IRUGXOKDW� W~O UOpV�� DPL� D� WDSDV]WDODWRN� V]HULQW� V]LOiUG� Ii]LV~� UHDNFLyN� UpYpQ�

Ii]LViWDODNXOiVKR]�YH]HWKHW�>�@��
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+D�D]� HJ\HGL� NULV]WDOOLWRN�PpUHWH� QDJ\RQ�NLFVL�� ��� ����PP�� D� GLIIUDNFLyV� FV~FVRN�

NLV]pOHVHGpVH� D]� iWODJRV� NULV]WDOOLW� PpUHW� �'��� D� GLIIUDNFLyV� V]|J� �T��� pV� D� VXJiU]iV�

KXOOiPKRVV]iWyO��O��I�JJ��6FKHUUHU�>�@�D�N|YHWNH] �|VV]HI�JJpVW�DGWD�PHJ��

�

DKRO�E�D�NpV]�OpNUH�MHOOHP] �NLV]pOHVHGpVVHO��E��NRUULJiOW��PHJILJ\HOW�V]pOHVVpJE O�

�%�� V]iUPD]WDWRWW� NLV]pOHVHGpV�� %� �iOWDOiEDQ�� D� FV~FV� IpOpUWpN� V]pOHVVpJH�� .� D]�

~J\QHYH]HWW� DODNWpQ\H] ��PHO\QHN� pUWpNH� W|EEQ\LUH� �����$]� HJ\HQOHWE O� OiWKDWy�� KRJ\�

NE������PP�DODWW�D�FV~FVV]pOHVVpJ�MHOHQW VHQ�NH]GL�PHJKDODGQL�D�NpV]�OpN�iOWDO�RNR]RWW�

NLV]pOHVHGpV� PpUWpNpW�� ,O\HQ� HVHWHNEHQ� PiU� QHP� pUYpQ\HV� D]� D� IHOWpWHOH]pV�� KRJ\� D�

GLIIUDNFLyV�YRQDO�LQWHQ]LWiVD�DUiQ\RV�D�FV~FV�DODWWL�WHU�OHWWHO��

$�PLQWDHO NpV]tWpV� HJ\LN� OHJIRQWRVDEE� UpV]H� D�PLQWDWDUWy� NLYiODV]WiVD�� /pQ\HJHV��

KRJ\� D� EHVXJiU]iV� PLQGLJ� D� PLQWiUD� HVVHQ�� .�O|Q|VHQ� IRQWRV� H]� RO\DQ� PLQWiNQiO��

DPHO\HN� UpWHJV]LOLNiWRNDW�� SO�� NORULWRNDW�� FVLOOiPRNDW�� VWE�� WDUWDOPD]QDN�� H]HNQHN�

XJ\DQLV� OHJHU VHEE� UHIOH[LyLN�D�NLV� V]|JWDUWRPiQ\RNED�HVQHN��+D�D�PLQWDWDUWy�Q\tOiVD�

W~OViJRVDQ�NLFVL��D�GLIIUDNWRJUDPEDQ�WpYHV��QHP�D�PLQWiEyO��KDQHP�D�WDUWyEyO�V]iUPD]y�

YRQDODN�MHOHQKHWQHN�PHJ��

$� SRUGLIIUDNFLyV� PyGV]HU� YpJWHOHQ� PLQWDYDVWDJViJRW� IHOWpWHOH]�� )RQWRV�� KRJ\� D�

WHOMHV�EHHV �U|QWJHQVXJiU�pUMH�D�PLQWiW��GH�QH�WXGMRQ�NHUHV]W�O�KDWROQL�UDMWD��$�PHJIHOHO �

YDVWDJViJ� NLV]iPtWiViKR]� D]� ~WKRVV]� pV� D� OLQHiULV� VXJiUJ\HQJtWpVL� HJ\�WWKDWy� �P��

LVPHUHWH�V]�NVpJHV��$�EHKDWROiVL�PpO\VpJ�I�JJ�D�EHHVpVL�V]|JW O�� LOO��D�PLQWD�EHW|OWpVL�

V U VpJpW O�� $� PLQWiQ� iWKDODGy� U|QWJHQVXJiU� LQWHQ]LWiVD�� D� PLQWDYDVWDJViJ� pV� D�

VXJiUJ\HQJtWpVL�HJ\�WWKDWy�N|]|WWL�|VV]HI�JJpV�D�N|YHWNH] ��

�

DKRO�, V �D�U|QWJHQVXJiU�LQWHQ]LWiVD�D]�[�YDVWDJViJ~�PLQWiQ�YDOy�iWKDODGiV�XWiQ��, ' �SHGLJ�D�
EHHV �VXJiU�LQWHQ]LWiVD��

$�PLQWDWDUWy�PHJW|OWpVH�LV�OpQ\HJHV��PHUW�D�GLIIUDNFLy�D�PLQWD�EHOVHMpW�LV�pULQWL��QHP�

FVDN� D� IHOV]tQpW�� /D]D� W|OWpV� HVHWpQ� D�PLQWD� iWOiWV]yYi�YiOKDW� D� U|QWJHQVXJiU� V]iPiUD��

PtJ�QDJ\�VXJiUJ\HQJtWpVL�HJ\�WWKDWyYDO�UHQGHONH] �DQ\DJRN�HVHWpQ��PLQW�SO��D�KHPDWLW��

H]�QHP�W~OViJRVDQ�IRQWRV��

'
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$�PLQWD� IHO�OHWH� LGHiOLV� HVHWEHQ� VtN�� $� J\DNRUODWEDQ� W|UHNHGQL� NHOO� HQQHN� PLQpO�

MREE� N|]HOtWpVpUH�� $� PLQWD� IHO�OHWpQ� OpY � EiUPLO\HQ� HJ\HQHWOHQVpJ� YDJ\� G OpV�

UHQGV]HUHV�KLED�NLDODNXOiViKR]�YH]HWKHW�D�YRQDOSR]tFLyNEDQ�LOO��D�YRQDONLV]pOHVHGpVEHQ��

�

�������$�U|QWJHQ�SRUGLIIUDNFLyEDQ�KDV]QiODWRV�UHIHUHQFLD�DQ\DJRN�

�

$]� ��� WiEOi]DW� |VV]HIRJODOYD� PXWDWMD� D� U|QWJHQ� SRUGLIIUDNFLyEDQ� KDV]QiODWRV�

QHP]HWN|]LOHJ� HOIRJDGRWW� UHIHUHQFLD� DQ\DJRNDW� >�@� D� IHOKDV]QiOiV� FpOMD� V]HULQWL�

UHQGV]HUH]pVEHQ��

�

ÄG´�pUWpN�UHIHUHQFLiN� ,QWHQ]LWiV�UHIHUHQFLiN� 9RQDO�SURILO�UHIHUHQFLiN�

(OV GOHJHV�� 6L��IOXRURIORJRSLW� 0HQQ\LVpJL�

HOHP]pVKH]��

D�$O _ 2 ` �� D� pV� E�

V]LOtFLXP�QLWULG

9RQDO� NLV]pOHVHGpV�

NDOLEUiFLyKR]��

/D% a

0iVRGODJRV�� :�� $J�� NYDUF��

J\pPiQW��VWE��

,QWHQ]LWiVKR]�� $O _ 2 ` �� &H2 _ �� &U _ 2 ` ��
7L2 _ �pV�=Q2�

� �

�

���WiEOi]DW�$�U|QWJHQ�SRUGLIIUDNFLyEDQ�KDV]QiOW�UHIHUHQFLD�DQ\DJRN��

�

$� WiEOi]DWEDQ� OiWKDWy� DQ\DJRN� PLQGHJ\LNH� KDV]QiOKDWy� N�OV � VWDQGDUGNpQW��

DQDOLWLNDL� PpU J|UEH� IHOYpWHOpUH�� $ONDOPD]iVXNNDO� D� NDSRWW� MHOHN� NRUULJiOKDWyN�� $�

PyGV]HU�KiWUiQ\D��KRJ\�D�PLQWD�HOKHO\H]NHGpVE O�pV�iWOiWV]yViJEyO�HUHG �KLEiNDW�QHP�

MDYtWMD�NL��

.�O|QOHJHVHQ�SRQWRV�G�pUWpNHN�PHJKDWiUR]iViUD�D�EHOV �VWDQGDUGRN�KDV]QiODWD��SO��

D� V]LOtFLXP��HO Q\|V��0LYHO� D� VWDQGDUG�YHJ\�OHW� D�PLQWiYDO� HJ\�WW�NHU�O� HO NpV]tWpVUH��

EHW|OWpVUH� pV� PpUpVUH�� D]RQQDO� NRPSHQ]iOMD� D� PLQWD� KHO\]HWpE O� DGyGy� KLEiW� LV��

+iWUiQ\D��KRJ\�PHJKRVV]DEEtWMD�D�PLQWDHO NpV]tWpVL�LG W��WRYiEEL�UHIOH[LyN�WDOiOKDWyN�D�

GLIIUDNWRJUDPEDQ�pV�J\DNRUODWLODJ�V]HQQ\H]L�D�PLQWiW��



,URGDOPL�iWWHNLQWpV� � 3LOWHU�=ROWiQ�

� � �
� � ���

�����$�]HROLWRN�

�
$� ]HROLWRN� 0b�c d >�$O2 b � e �6L2 b �f @�]� + b 2� iOWDOiQRV� NpSOHWWHO� MHOOHPH]KHW �

DOXPLQRV]LOLNiWRN�>��@��DKRO���

�

0���NDWLRQ��1D
g
��&D

� g
��.

g
��%D

� g
��OHKHW�YiOWR]y�PHQQ\LVpJEHQ��

Q���D�NDWLRQ�YHJ\pUWpNH��

]���D]�HOHPL�FHOOiNEDQ�OpY �Yt]PROHNXOiN�V]iPD��

[���D]�HOHPL�FHOOiNEDQ�OpY �$O�R[LGRN�V]iPD��

\���D]�HOHPL�FHOOiNEDQ�OpY �6L�R[LGRN�V]iPD��

�

$]�$O�VRKDVHP�OHKHW�IHOHVOHJEHQ�D�6L�KR]�NpSHVW��D]D]�\�[�PLQGLJ�QDJ\REE��PLQW����

ÈOWDOiEDQ�\�[� ������GH�HJ\HV�]HROLWRNEDQ�\�[� ��������LV�OHKHW��

$� ]HROLWQDN� W|EE�PLQW� ��� WHUPpV]HWHV� pV� W|EE�PLQW� ����PHVWHUVpJHV� PyGRVXODWD�

LVPHUW��$�]HROLW�iVYiQ\RN�D�I|OG�IHOV]tQpW O�D�WHQJHUIHQpNLJ�PLQGHQ�WW�PHJWDOiOKDWyDN��

/HJLVPHUWHEE� WtSXVDLN�� NDED]LW�� PRUGHQLW�� QiWUROLW�� V]RGDOLW�� HULRQLW�� NOLQRSWLOROLW��

SKLOOLSVLW��IDXMDVLW��

$� WHUPpV]HWHV� ]HROLWRN�QDJ\� UpV]H�YXONiQL�N ]HWHN�EHOV ��UHJHLEHQ� WDOiOKDWy�PHJ�

PiV� ]HROLWRNNDO� pV� NDOFLWRNNDO� |VV]HNDSFVROyGYD�� $� NULVWiO\RN� iOWDOiEDQ� NLFVLN��

V]tQWHOHQHN�� J\DNUDQ� �YHJV]HU � YDJ\� J\|QJ\|V� FVLOORJiV~DN�� $� YXONiQL� �YHJ�

PyGRVXODWiQDN�WHUPpNHNpQW�D�]HROLW�WLSLNXVDQ�IHKpU�pV�Uy]VDV]tQHV��=HROLWRN�H]HQ�NtY�O�

PpJ�PpO\WHQJHUL��OHGpNHNEHQ��PHWDPRUI�N ]HWHNEHQ�IRUGXOQDN�HO ��

%DUUHU� �����HV� pYHN� YpJH� IHOp� IRO\WDWRWW� NXWDWiVDL� LQVSULUiOWiN� D� 8QLRQ� &DUELGH�

/LQGH� UpV]OHJpW�� KRJ\� ]HROLW� V]LQWp]LVVHO� NHUHVVHQ� ~M� OHKHW VpJHNHW� OHYHJ �

V]pWYiODV]WiViUD� pV� WLV]WtWiViUD�� ����� pV� ����� N|]|WW� 0LOWRQ� pV� %UHFN� V]iPRV�

NHUHVNHGHOPL� V]HPSRQWEyO� IRQWRV� ]HROLWRW�� SO�� $�� ;� pV� <� WtSXVRNDW�� IHGH]WHN� IHO�� $]�

�����DV� pYHNEHQ�NLWHUMHGW�NXWDWiVRN� IRO\WDN�D�=60���pV� D�PDJDV�6L� WDUWDOP~�]HROLWRN�

V]LQWp]LVpUH� pV� DONDOPD]iViUD�� �����EHQ� NULVWiO\RV� PLNURSyUXVRV� DOXPLQRIRV]IiW�

HO iOOtWiViUyO� V]iPROW� EH� D� 8QLRQ� &DUELGH�� gVV]HVVpJpEHQ� D� ���DV� pYHNHW� D]� ~M�

|VV]HWpWHO �pV�V]HUNH]HW �PROHNXODV] U N�UREEDQiVV]HU �HOWHUMHGpVH�MHOOHP]L��
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�������$�]HROLWRN�V]HUNH]HWH��WXODMGRQViJDL�

�

$� ]HROLWRN� V]HUNH]HWLOHJ� NRPSOH[� V]HUYHWOHQ� NULVWiO\RV� SROLPHUHN�� PHO\HN�

KiURPGLPHQ]LyV� NLWHUMHGpV � Yi]V]HUNH]HWpW� VDURN� R[LJpQMHLNHQ� NHUHV]W�O� NDSFVROyGy�

6L2 � �pV�$O2 ) �WHWUDpGHUHN�DONRWMiN��
$�]HROLW�iVYiQ\RN�pV�D�V]LQWHWLNXV�]HROLWRN�HJ\PiVWyO�D]�|VV]HJNpSOHW�N|Q�NtY�O�D�

KiURPGLPHQ]LyV� KiOy]DWEDQ� HOKHO\H]NHG � WHWUDpGHUHN� NRQILJXUiFLyMiEDQ� pV� D]� iOWDOXN�

OpWUHKR]RWW�FVDWRUQiN�pV��UHJHN�PpUHWpEHQ�pV�DODNMiEDQ�N�O|QE|]QHN��(]HN�D�FVDWRUQiN�

pV� �UHJHN� HOpJ� QDJ\RN� DKKR]�� KRJ\� NDWLRQRNDW� pV� PROHNXOiULV� YL]HW� IRJODOMDQDN�

PDJXNED��$�FVDWRUQiN�DODNMD�iOWDOiEDQ�HJ\V]HU ��N|U�YDJ\�HOOLSV]LV�NHUHV]WPHWV]HW ��D]�

�UHJHN� DODNMD� SHGLJ�QDJ\RQ�YiOWR]DWRV� OHKHW�� D� V]HULQW�� KRJ\� D� ��� ��� pV� �� WDJ~� J\ U N�

KRJ\DQ� NDSFVROyGQDN� HJ\PiVKR]�� $� WHUPpV]HWHV� pV� PHVWHUVpJHV� ]HROLWRNQDN� ��� IpOH�

V]HUNH]HWL� WtSXVD� LVPHUW� QDSMDLQNLJ�� $� OHJJ\DNRULEE� ]HROLW� WtSXVRNEDQ� D� FVDWRUQiN�

iWPpU �DGDWDLW�D]����WiEOi]DWEDQ�IRJODOWDP�|VV]H��

�

6]HUNH]HWL�WtSXV�

�,83$&��

3yUXV�iWPpU �

>c@�

&VDWRUQiN�NLWHUMHGpVH�

�GLPHQ]Ly��

,]RWtS�Yi]V]HUNH]HWHN�

+(8� ������������������� �� +HXODQGLW���

� ������������������� �� .OLQRSWLOROLW��/=�����

)$8� ���� �� /LQGH�;��/LQGH�<�

6$32�����&6=����/=�����

$),� ���� �� $O32 ) ����6$32���
025� ������������������� �� 0RUGHQLW�WtSXVRN��

&D�4�

=HRORQ�

/=�����

0),� ������������������� �� =60����6]LOLNDOLW�

/7$� ���� �� /LQGH�$��6$32�����=.���

$OSKD��/=������1$��=.����

*DOORJHUPDQiW�$��=.����

�

���WiEOi]DW�$�]HROLWRN�OHJLVPHUWHEE�WtSXVDL�pV�D]RN�SyUXVPpUHWHL�>��@��
�
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+ NH]HOpVVHO� D� ]HROLWEyO� HOWiYR]LN� D� PROHNXOiULV� Yt]�� $� GHKLGUDWiOW� ]HROLW� RO\DQ�

PROHNXOiNDW� NpSHV� DGV]RUEHiOQL�� PHO\HN� PpUHWH� pV� JHRPHWULiMD� D� FVDWRUQiN�� �UHJHN�

PpUHWpQHN�PHJIHOHO��LOO��PiV�IL]LNDL�WXODMGRQViJXN��SO��SHUPDQHQV�GLSyOXV�PRPHQWXPRN�

DODSMiQ� LV� N|OFV|QKDWiVED� OpSKHWQHN� EL]RQ\RV� PROHNXOiNNDO�� (]HN� D� WXODMGRQViJDLN�

WHV]LN� DONDOPDVVi� D� ]HROLWRNDW� DGV]RUEHQVNpQW�� LRQFVHUpO NpQW� NHUHVNHGHOHPL�

IHOKDV]QiOiVUD�� 0ROHNXODV] U NpQW� DONDOPD]]iN� Ji]RN�� IRO\DGpNRN� GHKLGUDWiOiVKR]��

&2 � �� 6�YHJ\�OHWHN� �+ � 6�� HOWiYROtWiViKR]�� V]HUYHV� YHJ\�OHWHN� V]pWYiODV]WiViKR]�� D�
OHYHJ E O� 2 � � NLQ\HUpVpKH]�� 0RVySRURNEDQ� GHWHUJHQVNpQW� DONDOPD]]iN�� YDODPLQW��

PHJYDOyVtWKDWy�YHOH�UDGLRL]RWySRN�HOYiODV]WiVD�pV�DPPyQLXP�LRQPHQWHVtWpV�LV��

�

�������$�1D$�]HROLW�V]HUNH]HWH�

�

(]W� D� PHVWHUVpJHV� ]HROLWRW� HO V]|U� �����EDQ� %UHFN� >��@� tUWD� OH�� $� Yi]PROHNXOiN�

DODSYHW � WXODMGRQViJDLW� 5HHG� pV� %UHFN� DGWiN� PHJ� >��@� LOO�� WRYiEEL� WDQXOPiQ\RNEDQ�

+RZHOO� >��@�� %URXVVDQG� pV� 6KRHPDNHU� >��@� YL]VJiOWiN�� )HOWpWHOH]pVHLN� DODSYHW HQ�

SRUGLIIUDNFLyV�DGDWRNRQ�DODSXOWDN�pV�FVDN�D�Yi]DWRPRN�iWODJRV�KHO\]HWpW�pV�QpKiQ\�1D
g
�

LRQ�KHO\]HWpW�DGWiN�PHJ��

$� N|E|V� V]LPPHWULiM~� Yi]V]HUNH]HWHW� D� ��� iEUiQ� OiWKDWy� NXERRNWDpGHUHNHW�

IHOWpWHOH]YH� tUWiN� OH��(]HN�D�E�UiFVRN��PHO\HN����Yi]DWRP�iOWDO�NLDODNtWRWW��� pV��� WDJ~�

J\ U NE O�pS�OQHN�IHO��$�NXERRNWDpGHUHN�QpJ\]HWHV�ROGDOXNRQ�NHUHV]W�O�NDSFVROyGQDN�

HJ\PiVKR]��H]iOWDO�NLDODNtWYD�D�QDJ\REE�D�UiFVRW�����iEUD���PHO\HW����Yi]DWRP�DONRWWD���

WDJ~�J\ U N�KDWiUROQDN��

$]�HOV �V]HUNH]HWL�OHtUiVEDQ�>��@�D]�����DUiQ\EDQ�MHOHQOpY �$O�pV�6L�DWRPRNDW�QHP�

N�O|QE|]WHWWpN� PHJ�� D� QDJ\� V]LPPHWULiM~� 3P �P� WpUFVRSRUWRW� SHGLJ� IHOWpWHOH]WpN��

)HOLVPHUWpN� D� V]HUNH]HW� SV]HXGRV]LPPHWULiMiW�� GH� SRUGLIIUDNFLyV� DGDWRNUD� DODSR]YD� D�

PpUKHW � UHIOH[LyN� IHOKDV]QiOiViYDO� D� WpQ\OHJHV� V]HUNH]HWHW� QHP� iOODStWRWWiN� PHJ�� $�

]HROLW� Yi]iEDQ� D� 6L� $O� DUiQ\iUD�� D� Yt]� pV� PiV� V]RUEHQV� NRPSOH[HN� V]HUNH]HWpUH�

YRQDWNR]y� SRQWRV� LQIRUPiFLyNDW� FVDN� HJ\NULVWiO\� DGDWRNEyO�� D]� DEEyO� PpUKHW � SOXV]�

UHIOH[LyN�IHOKDV]QiOiViYDO��ILQRPtWiVRN�VHJtWVpJpYHO�OHKHWHWW�PHJKDWiUR]QL��

�
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���iEUD�$�1D$�]HROLW�V]HUNH]HWH�

�

�

���iEUD�$]�D�FHOOD��

$� WpQ\OHJHV� V]HUNH]HWHW� *UDPOLFK� pV� 0HLHU� �����EHQ�� D� 1D$� ]HROLW� W|NpOHWHVHQ�

WLV]WD� NRFND� DODN~� NULVWiO\DLEyO� KDWiUR]WD� PHJ� >��@�� $]� LGHDOL]iOW� QDJ\� V]LPPHWULiM~�

V]HUNH]HW�KHO\HWW�D�WpQ\OHJHV�HOUHQGH]pV�pUWHOPpEHQ�D�NXERRNWDpGHUHNEHQ�D�6L�pV�D]�$O�
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WHWUDpGHUHN� V]LJRU~DQ� IHOYiOWYD� KHO\H]NHGQHN� HO�� (]� D� NRFND� FHOODiOODQGyMiQDN�

PHJNHWW ]pVpKH]�YH]HWHWW��pV�FV|NNHQWHWWH�D�PD[LPiOLVDQ�OHKHWVpJHV�V]LPPHWULiW��

$� U|QWJHQ� GLIIUDNFLyV� YL]VJiODW� VRUiQ� NDSRWW� UHIOH[LyN� IHOGROJR]iVD� VRUiQ�

PHJiOODStWRWWiN�D�FHOODSDUDPpWHUW��D� �������r�����c��

$� SRQWRV� WpUFVRSRUW� PHJKDWiUR]iVD� VRUiQ� FVDN� D� 3P �P� WpUFVRSRUW� DODFVRQ\DEE�

V]LPPHWULiM~� DOFVRSRUWMDL� M|KHWWHN� V]iPtWiVED�� PpJSHGLJ� D]� )P �P�� ,P �P�� )P �F�

WpUFVRSRUWRN��$]� LQGH[HOpV� VRUiQ� FVDN�SiURV� YDJ\� FVDN�SiUDWODQ�KNO� LQGH[HNHW� NDSWDN��

DPL�PLQGHQ�ODSRQ�FHQWUiOW�)�UiFVUD�XWDO��H]pUW�D�WpUFHQWUiOW�,P �P�WpUFVRSRUW�NL]iUKDWy��

$]�)P �P� WpUFVRSRUW�SHGLJ�D]pUW�]iUKDWy�NL��PHUW� HJ\HQO WOHQ�6L�$O�DUiQ\W� LJpQ\HOQH��

D]D]� QpKiQ\� �E�UiFV� FVDN� 6L�RW�� PtJ� PiVRN� FVDN� $O�RW� WDUWDOPD]QiQDN� pV� D� UHIOH[LyN�

VWDWLV]WLNiMD� DODSMiQ� QLQFV� MHO� D]� NLV� /DXH� V]LPPHWULiUD�� (QQHN� DODSMiQ� D� WpQ\OHJHV�

WpUFVRSRUW�D]�)P �F��D]D]�D�1HP]HWN|]L�.ULV]WDOORJUiILDL�7iEOi]DWRN�V]HULQWL�����RV��

���DWRP�SR]tFLyW�N�O|QE|]WHWQHN�PHJ��NpW�Yi]DWRP��6L��$O�����R[LJpQ����NDWLRQ��1D��

LOO�� �� Yt]� �,�� ,¶�� ,,�� ,,,�� ,,,¶�� ,9�� 9�� SR]tFLyW�� $� ³YHVV] V´� SR]tFLyEDQ� OpY � DWRPRN� D�

³QRUPiO´�DWRPRN�HJ\HQpUWpN �SiUMDL�D�3P �P�WpUFVRSRUWEDQ��

$� NDSRWW� DGDWRN� DODSMiQ� FVDN� D� Yi]DWRPRN� pV� D� 1D���� KHO\]HWH� D]RQRVtWKDWy�

EL]WRVDQ��$�1D����D���WDJ~�J\ U �N|]pSSRQWMiKR]�N|]HOL���pUWpN �WHQJHO\HQ�KHO\H]NHGLN�

HO�� $� QpJ\� OHJN|]HOHEEL� V]RPV]pGMD� �� Yi]� R[LJpQ� DWRP�� 2���� pV� HJ\� ,,�HV� SR]tFLyM~�

+�2��

$� W|EEL� NDWLRQ� pV� D� Yt]� SR]tFLyMiW� D� V]HUNH]HWILQRPtWiV� HUHGPpQ\HLQHN�

IHOKDV]QiOiViYDO�NDSRWW�LGHDOL]iOW�PRGHOO�VHJtWVpJpYHO�OHKHW�PHJKDWiUR]QL���

$]�,��SR]tFLy�D�NLFVL�E��UHJHN�EHOVHMpEHQ�WDOiOKDWy�pV���Yt]PROHNXOD�W|OWL�NL��EiU�D�

WpUNLW|OWpVL�WpQ\H] �����R[LJpQ�DWRPQDN�IHOHOQH�PHJ��$�,��pV�,c�SR]tFLyN�UpV]KDOPD]D�HJ\�

WRU]tWRWW� WHWUDpGHUW�DONRW��$�1D����W O�YDOy�NLV�WiYROViJ�D]�,��SR]tFLyEDQ�D�1D�MHOHQOpWpW�

NL]iUMD��

$�,,��pV�,,,��SR]tFLyEDQ��D]�D��UHJ�EHOVHMpEHQ������R[LJpQ�DWRPRW�WDOiOXQN��,GHiOLVDQ�

H]� |VV]HI�JJpVEHQ� OHKHW� D]]DO�� KRJ\� NE�� ��� Yt]PROHNXOD� HJ\� �����c� VXJDU~� SROLpGHUW�

DONRW�� PHO\� HJ\� HQ\KpQ� WRU]XOW� SHQWDJRQ�GRGHNDpGHUUH� KDVRQOtW� ���� iEUD��� $]� DWRPRN�

N|]WL� WiYROViJRN� pV� PiV� PHJIRQWROiVRN� MHO]LN�� KRJ\� H]� YDOyV]tQ OHJ� FVDN� YL]HW�

WDUWDOPD]��$�Yt]PROHNXOiN�PLQGHJ\LNH�|VV]HNDSFVROyGLN�HJ\�1D
g
LRQRQ�YDJ\�+�KtGRQ�

NHUHV]W�O�HJ\�2����DWRPPDO��
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���iEUD�$�Yt]PROHNXOiN�HOKHO\H]NHGpVH�D]�D��UHJ�EHOVHMpEHQ�

�

$�,9��SR]tFLy�D���DV�J\ U �DEODNDLEDQ�EL]WRVtWMD�D�Yi]�SROLpGHUHN�N|]WL�NDSFVRODWRW��

$� SR]tFLy� LGHiOLVDQ� �� 1D
g
�� (]� OHKHW� D� 1D���� SR]tFLy�� DKRJ\� 6PLWK� pV� 'RZHOO� >��@� D�

GHKLGUDWiOW�1D$�]HROLWEDQ�IHOWpWHOH]WH��

$]� 9�� SR]tFLy� GLII~]� HOHNWURQV U VpJ�PD[LPXPNpQW� MHOHQWNH]LN� �D� GRGHNDpGHUHN�

N|]pSSRQWMiEDQ�� D]� HOHNWURQV U VpJL� WpUNpSEHQ�� $� OHJN|]HOHEEL� V]RPV]pGRNWyO� �,,�� pV�

,,,��� YDOy� YLV]RQ\ODJ� QDJ\� WiYROViJ� �����c��� D� YDOyV]tQ WOHQ� WHUPLNXV� SDUDPpWHUHN� pV�

WpUNLW|OWpVL� WpQ\H] N� DUUD� XWDOQDN�� KRJ\� H]� D� SR]tFLy� HJ\� NHYpVEp� V]LPPHWULNXV�

HOUHQGH] GpVE O�DODNXOW�NL��DPHO\�W|EE�PLQW���DWRPRW�WDUWDOPD]RWW��WDOiQ�HJ\�1D
g
�LRQW�pV�

HJ\� Yt]PROHNXOiW�� $]� 9�� SR]tFLy� YLV]RQ\ODJ� QDJ\� SRQWV]LPPHWULiMD� PLDWW� HJ\� LO\HQ�

SiURV�QHP�ERQWKDWy�IHO�HJ\pUWHOP HQ�U|QWJHQGLIIUDNFLyV�DQDOt]LVVHO��

�



,URGDOPL�iWWHNLQWpV� � 3LOWHU�=ROWiQ�

� � �
� � ���

�����1D�UpWHJV]LOLNiWRN�

�

�����EHQ� (XJVWHU� >��@� NpW� ULWND� 1D� V]LOLNiW� iVYiQ\W� IHGH]HWW� IHO�� D� PDJDGLWRW�

1D� 2���6L2 � ���+ � 2� pV� D� NHQ\DLWRW� 1D� 2���6L2 � ���+ � 2�� D� NHQ\DL� 0DJDGL� Wy�

�OHGpNpEHQ��.pV EE�6KHSSDUG�pV�WiUVDL������EHQ�>��@�~MDEE�iVYiQ\W�WDOiOWDN�D�0DJDGL�

WyEDQ��D�PDNDWLWRW��

$]� HOP~OW� QpKiQ\� pYWL]HGEHQ� W|EE� RO\DQ� 1D� UpWHJV]LOLNiWRW� iOOtWRWWDN� HO �

ODERUDWyULXPEDQ�� N|]|WW�N� D� IHQW� HPOtWHWW� iVYiQ\RN� V]LQWHWLNXV� YiOWR]DWiW� >���� ���� ����

���� ��@� PHO\HN� |VV]HWpWHO�NEHQ�� V]HUNH]HW�NEHQ�� LOO�� NpPLDL� YLVHONHGpV�NEHQ� IHOW Q �

KDVRQOyViJRW�PXWDWQDN��.pPLDL�|VV]HWpWHO�N�D�N|YHWNH] �iOWDOiQRV�NpSOHWWHO�tUKDWy�OH��

�

�1DÂ�+ b 2� b �+b �>6L e �2 h b�ejikb�l @Â�\+ b 2��

�

9i]V]HUNH]HW�NHW� N|]|V� FV~FV�R[LJpQMHLNHQ� NHUHV]W�O� |VV]HNDSFVROyGy� 6L2 ) ! � �
WHWUDpGHUHN� DONRWMiN�� PHO\HN� tJ\� HJ\HGL� HOUHQGH]pV � V]LOLNiW� UpWHJHNHW� KR]QDN� OpWUH��

(]HN� OHKHWQHN� FVXSiQ� HJ\HWOHQ� V]LOLNiW� VtNRW� PDJiED� IRJODOy� UpWHJHN� �PDNDWLW� pV�

NDQHPLW��� YDJ\� W|EE� N|]YHWOHQ�O� |VV]HNDSFVROyGy� V]LOLNiW� UpWHJ� NRPELQiFLyL�

�RNWRV]LOLNiW��PDJDGLW��NHQ\DLW���$�V]LOLNiW�UpWHJHN�MyO�NULVWiO\RVRGRWWDN��GH�NULVWiO\WDQL�

V]HPSRQWEyO� NpWGLPHQ]LyVDN�� PLYHO� D� V]LOLNiW� UpWHJHNUH� PHU OHJHV� ÄF´� LUiQ\EDQ� D�

SHULRGLFLWiV� YpJHV�� $� 1D� V]LOLNiW� NULVWiO\RN� D]� HJ\HGL� V]LOLNiW� UpWHJHN� ÄF´� LUiQ\~�

|VV]HNDSFVROyGiViYDO� pS�OQHN� IHO�� DPLW� D� UpWHJN|]L� WpUEHQ� D� V]RPV]pGRV� UpWHJHN�

R[LJpQMHLKH]� N|W|WW�� NULVWiO\WDQLODJ� MyO� PHJKDWiUR]RWW� SR]tFLyNEDQ� OpY � 1D� NDWLRQRN�

WHV]QHN� OHKHW Yp�� $]� HOHPL� FHOOiEDQ� WDOiOKDWy� UpWHJHN� V]iPD� D� V]LOLNiW� WtSXViWyO� pV� D�

V]LQWp]LV�N|U�OPpQ\HLW O�I�JJ��$����WiEOi]DW�D�V]LOLNiWUpWHJEHQ�|VV]HNDSFVROyGy�HJ\HGL�

UpWHJHN� V]iPD� V]HULQW� UHQGH]YH� PXWDWMXN� EH� D� 1D� V]LOLNiWRNDW�� 6]iPRV� NXWDWy�

PHJiOODStWRWWD� >���� ���� ��@�� KRJ\� D� UpWHJN|]L� WpUEH� N|QQ\HQ� EHpStWKHW N� N�O|QE|] �

PpUHW � V]HUYHV� YHJ\�OHWHN�� LOO�� D� UpWHJN|]L� 1D� LRQRN� V]HUYHV� NDWLRQRNUD� FVHUpOKHW N��

0LQGNpW�HOMiUiV� D� UpWHJHN�Ei]LVODSWiYROViJiQDN�PHJYiOWR]iViW�RNR]WD��D�EHYLWW� V]HUYHV�

YHJ\�OHW�PpUHWpW O� I�JJ �PpUWpNEHQ�� $� ��� WiEOi]DWEDQ� IHOVRUROW� 1D� V]LOLNiWRN� J\HQJH�

VDYDV�PRViVVDO�+�IRUPiUD�DODNtWKDWyN��(]HN�NpPLDL�|VV]HWpWHOpW�D�N|YHWNH] �WDSDV]WDODWL�

NpSOHW�tUMD�OH��

+ ) �>6L m �2 � � m g ��� @Â�]+� 2�
�
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(]HNEHQ� D� V]iUPD]pNRNEDQ� D� V]LOLNiW� UpWHJHNHW� J\HQJpEE� KLGURJpQN|WpVHN�

NDSFVROMiN� |VV]H�� DPL� D� ÄF´� LUiQ\~� SHULRGLFLWiV� pV� D� Ei]LVWiYROViJ� OHFV|NNHQpVpEHQ�

PXWDWNR]LN� PHJ�� $� V]LOLNiWUpWHJHN� EHOV � HOUHQGH]pVpW� �D�E� VtNEDQ� PHJOpY �

NULVWiO\RVViJiW�� D� YiOWR]iV� QHP� pULQWL�� (]W� D� 1D� IRUPiUD� YDOy� YLVV]DFVHUpOpV� XWiQ�

PHJMHOHQ ��1D�IRUPiUD�MHOOHP] �U|QWJHQGLIIUDNFLyV�NpS�PHJMHOHQpVH�LJD]ROMD��

�

�

�

1D�V]LOLNiW�QHYH�

�

.pPLDL�|VV]HWpWHOH�

6]LOLNiW�UpWHJHW�DONRWy�

HJ\HGL�UpWHJHN�V]iPD�

0DNDWLW� �1D��+ b 2� b �+b �>6L n 2 o;p @� ��

.DQHPLW� �1D��+ b 2� b �+b �>6L n 2 o;p @Â�����+ b 2� ��

2NWRV]LOLNiW� �1D��+ b 2� b �+b �>6L q 2 o;q @Â�����+ b 2� ��

0DJDGLW� �1D��+ b 2� b �+b �>6L o;n 2 r�p @Â�����+ b 2� ��

.HQ\DLW� �1D��+ b 2� b �+b �>6Lb p 2 n b @Â���+ b 2� ��

�

���WiEOi]DW�$�1D�UpWHJV]LOLNiWRN�NpPLD�|VV]HWpWHOH�pV�D�V]LOLNiW�UpWHJHNEHQ�

|VV]HNDSFVROyGy�HJ\HGL�UpWHJHN�V]iPD��

�

$�NtVpUOHWHN�VRUiQ�|VV]HJ\ MW|WW�DGDWRN�DODSMiQ�D�1D�UpWHJV]LOLNiWRN�|VV]HWpWHOH�pV�

NpPLDL� YLVHONHGpVH� MyO� MHOOHPH]KHW �� $]� DQ\DJV]HUNH]HWL� YL]VJiODWRN� ,5��0$6�105��

;5'�� 6(0� HUHGPpQ\HLE O� D� WpUV]HUNH]HW� V]iPRV� UpV]OHWpW� LVPHUM�N�� (J\� NLYpWHOOHO�

D]RQEDQ�>��@�H�V]LOLNiWRN�KiURPGLPHQ]LyV�V]HUNH]HWpW�QHP�LVPHUM�N��
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�������$]�RNWRV]LOLNiW�

�

0F&XOORFK������EHQ� >��@� HJ\�~M�� NULVWiO\RV�1D� V]LOLNiW� HO iOOtWiViUyO� V]iPROW� EH��

PHO\QHN�|VV]HWpWHOpUH� D�1D� 2�[6L2 � � \+ � 2� IRUPXOiW� WDOiOWD� �[� ����� ±� �������.pV EE��

,OHU� >��@� KDVRQOy� PyGV]HUUHO� iOOtWRWW� HO � NULVWiO\RV�� KLGUDWiOW� 1D� SROLV]LOLNiWRW�� 1D� 2�
�6L2 � � �+ � 2� YHJ\�OHWHW�� $]� tJ\� HO iOOtWRWW� DQ\DJQDN� QLQFV� D� WHUPpV]HWEHQ� HO IRUGXOy�
iVYiQ\RV�IRUPiMD��,OHU�EHV]iPROW�DUUyO�LV��KRJ\�D�1D

g
�LRQRN�D�V]LOLNiWEDQ�OHFVHUpOKHW N�

/L
g
��LOO��0J

� g
�LRQRNUD��8J\DQDNNRU�VDYDV�PRViVVDO�+�IRUPD�iOOtWKDWy�HO ��

6FKZLHJHU�pV�WiUVDL�>��@�
��%
6L�V]LOiUGIi]LV~�105�YL]VJiODWRNNDO�NLPXWDWWiN��KRJ\�D�

NpPLDL� N|UQ\H]HWHW� WHNLQWYH� D� YHJ\�OHW� NpW� N�O|QE|] � 6L�RW� WDUWDOPD]�� (]HN� HJ\HQO �

DUiQ\EDQ� IRUGXOQDN� HO �� $]� HJ\LN� �4�� YDJ\� 6L^�6L`�� FVDN� V]LOtFLXPRW� WDUWDOPD]y�

WHWUDpGHUHNKH]�NDSFVROyGLN��PtJ�D�PiVLN� �4��YDJ\�6L^�6L�2 $ `���KiURP�6L�N|]pSSRQW~�
WHWUDpGHUUHO� pV� HJ\�2+ $ � YDJ\�2 $ � FVRSRUWWDO� NRRUGLQiOyGLN��$� YHJ\�OHWHW� 6FKZLHJHU� pV�
WiUVDL� >��@� ÄRNWRV]LOLNiWQDN´� QHYH]WpN� HO�� PLYHO� NpPLDL� |VV]HWpWHOpEHQ� D� 6L2 � �1D� 2�
DUiQ\�Q\ROFQDN�DGyGLN��.RUiEEDQ�:ROI�pV�6FKZLHJHU�>��@��HOV �HO iOOtWyMiUyO�D]�ÄLOHULW´�

QHYHW� DGWiN� QHNL��0LQGNpW� HOQHYH]pV� IpOUHYH]HW � OHKHW��$]� HOV � D]pUW��PHUW� V]HUNH]HWL�

WXODMGRQViJUD� XWDO�� D]� XWyEEL� SHGLJ� D� WHUPpV]HWEHQ� HO IRUGXOy� iVYiQ\UD� HQJHG�

N|YHWNH]WHWQL��WpYHVHQ��$]�LURGDORPEDQ�H�NpW�HOQHYH]pV�HOIRJDGRWW��V�PLYHO�PHJIHOHO EE�

QHP�LVPHUW��MHOHQ�PXQNiEDQ�LV�H]HNHW�KDV]QiORP��

$]� RNWRV]LOLNiW� PLQWD� D]� 07$� ...,� 5|QWJHQGLIIUDNFLyV� 2V]WiO\iQ�� D�

6]LOLNiWV]HUNH]HWL� &VRSRUW� ODERUDWyULXPiEDQ�� %H\HU� +HUPDQQ� YH]HWpVpYHO� NpV]�OW�� $]�

iOWDOXN�YpJ]HWW�NpPLDL�pV�HJ\pE�V]HUNH]HWL�HOHP]pVHN�HUHGPpQ\HLW�>��@�UHQGHONH]pVHPUH�

ERFViWRWWiN��H]HNHW�D�YHJ\�OHW�V]HUNH]HWpQHN�IHOGHUtWpVH�VRUiQ�IHOKDV]QiOWDP��

$� PLQWiUyO� SiV]Wi]y� HOHNWURQPLNURV]NySRV� IHOYpWHOHN� NpV]�OWHN�� 0RUIROyJLiMiW�

WHNLQWYH�� �����PP�pOKRVV]~ViJ~�� QpKiQ\� V]i]�c�YDVWDJViJ~� ODSRFVNiNEyO� iOO� ���� pV� ���

iEUiN���$�NULVWiO\RN�N�OV �PHJMHOHQpVH��KDELWXVD��J\DNUDQ�W�NU|]L�D�EHOV �V]LPPHWULiW��

(]� HVHWEHQ� D� N|]HO� ����RV� V]|JHN� pV� D� V]DEiO\RV� QpJ\]HW� DODN~� NULVWiO\RN� QDJ\REE��

HVHWOHJ� WHWUDJRQiOLV� V]LPPHWULiUD� HQJHGQHN� N|YHWNH]WHWQL�� 8J\DQDNNRU� D� ODSRN� ROGDO�

KRVV]~ViJiKR]� NpSHVW� FVHNpO\� YDVWDJViJ� D� UpWHJV]LOLNiW� IHOpStWpVpU O� DONRWRWW�

HONpS]HOpVHNHW�WiPDV]WMD�DOi��

�

�



,URGDOPL�iWWHNLQWpV� � 3LOWHU�=ROWiQ�

� � �
� � ���

�

�

���iEUD�$]�RNWRV]LOLNiW��LOHULW��HOHNWURQPLNURV]NySRV�IHOYpWHOH��

�

�

�

�

�

�

�

�

�

�

�

�

�

���iEUD�$]�RNWRV]LOLNiW��LOHULW��HOHNWURQPLNURV]NySRV�IHOYpWHOH��



,URGDOPL�iWWHNLQWpV� � 3LOWHU�=ROWiQ�

� � �
� � ���

� $�...,�EDQ�NpV]�OW�1D�pV�+�IRUPiM~�RNWRV]LOLNiW�NpPLDL�|VV]HWpWHOpW�YL]VJiOYD��

%RUEpO\�pV�WiUVDL�D����WiEOi]DWEDQ�OiWKDWy�DGDWRNDW�NDSWiN�>��@��

�

� � � � � + s 2� � � �

0LQWD� 0pUWpNHJ\VpJ�1D s 2 t 6L2 s8t $O s 2 u8t 7HOMHV v � 0RO��9t] w � 7 x � 1D y{z&| 6]HUNH]HWL�Yt]�

1D�RNWRV]LOLNiW� PPRO�J� ����� ������ ����� ������ ������ ����� ����� �����

+�RNWRV]LOLNiW� PPRO�J� ����� ������ ����� ����� a����� ������ ����� a�����

�

t � $WRPDEV]RUSFLyV�PpUpVVHO�PHJKDWiUR]YD��

v � 7HUPRJUDYLPHWULiYDO�PHJKDWiUR]YD��

w .DUO�)LVFKHU�WLWUiOiVVDO�PHJKDWiUR]YD��

x $�6L� pV� D� WHWUDpGHUHVHQ�NRRUGLQiOW�$O� WDUWDORP�
_&}
$O�0$6�105�PpUpV� DODSMiQ�EHFV�OYH� �NE�� D�

WHOMHV�$O�WDUWDORP�IHOH���

| $� 4��DV� SR]tFLyNKR]� NDSFVROyGy� 1D� �WHOMHV� 1D� WDUWDORP�� D� WHWUDpGHUHVHQ� NRRUGLQiOW� $O�

PHQQ\LVpJpYHO�HJ\HQpUWpN �1D�DO�FV|NNHQWYH���

�

���WiEOi]DW�$�1D�pV�+�RNWRV]LOLNiW�NpPLDL�|VV]HWpWHOH��

�
$� 1D�RNWRV]LOLNiW� WHUPLNXV� WXODMGRQViJDLQDN� YL]VJiODWiYDO� NpW� IRO\DPDW�

OHMiWV]yGiVD�YDOyV]tQ VtWKHW ��$�NpW�UHDNFLy�UpV]EHQ�HJ\LGHM OHJ�MiWV]yGLN�OH��GH�D�'7$�

pV� '7*� DGDWRN� DODSMiQ� HJ\pUWHOP HQ� PHJN�O|QE|]WHWKHW N�� 0LQGNpW� IRO\DPDW�

HQGRWHUP��GH�D�PiVRGLNKR]�V]�NVpJHV�K PHQQ\LVpJ�DODSYHW HQ�QDJ\REE�D]�HOV QpO��$�

V]HUNH]HWL�KLGUR[LO�FVRSRUWRN�HOWiYROtWiViW�QHP�OHKHW�NL]iUyODJRVDQ�VHP�D]�HJ\LN��VHP�D�

PiVLN�IRO\DPDWKR]�UHQGHOQL��D]�HOWiYR]RWW�Yt]�PHQQ\LVpJH�PLQGNpW�HVHWEHQ�PHJKDODGMD�

D� GHKLGUR[LOiFLyWyO� YiUW� W|PHJYHV]WpV�PpUWpNpW��0tJ� D]� HOV � OpSFV � D� IL]LNDLODJ�N|W|WW�

Yt]� GHV]RUSFLyMiUD� XWDO�� DGGLJ� D� PiVRGLN� OpSFV EHQ� WiYR]y� |W� Yt]PROHNXOD� �Q\ROF� 7�

DWRPUD� YDJ\� NpW� 1D� LRQUD� YRQDWNR]WDWYD�� D� 1D� NDWLRQRN� NRRUGLQiFLyV� WHUpEHQ� N|W|WW�

Yt]PROHNXOiN� ��� + � 2��� 1Dg �� pV� D� V]HUNH]HWL� KLGUR[LO� FVRSRUWRN� ��� 2+�� �� 7� DWRP��
HJ\LGHM �HOWiYROtWiViYDO�PDJ\DUi]KDWy��

$� IHQWL� pUWHOPH]pV� |VV]KDQJEDQ�YDQ� D�1D�RNWRV]LOLNiW� NULVWiO\RV� WXODMGRQViJDLQDN�

KHYtWpV� VRUiQ�PHJILJ\HOW� YiOWR]iViYDO��$� NULVWiO\RVViJ�PpUWpNH� QHP� YiOWR]RWW� D]� HOV �

W|PHJYHV]WpVL� OpSFV � YpJpJLJ� �NE�� ���� .�LJ��� PDMG� IRNR]DWRVDQ� FV|NNHQW� D� PiVRGLN�

IRO\DPDW�VRUiQ��

$�1D�RNWRV]LOLNiWUyO�NpV]tWHWW�
��%
6L�0$6�105�VSHNWUXPEDQ�NpW�D]RQRV�LQWHQ]LWiV~�

YRQDO� DODSMiQ� %RUEpO\� pV� PXQNDWiUVDL� D]W� D� N|YHWNH]WpVW� YRQWiN� OH�� KRJ\� D� Yi]�

V]LOtFLXPRN� NpWIpOH� NpPLDL� N|UQ\H]HWEHQ� IRUGXOKDWQDN� HO � >��@�� $]� HJ\LN� YRQDO�
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6L^�6L�2 $ `�� PtJ� D� PiVLN� 6L^�6L`� SR]tFLyN� MHOHQOpWpUH� XWDO�� $]� HJ\HQO � LQWHQ]LWiVRN�
WRYiEEi� PHJHU VtWLN�� KRJ\� D� NpWIpOH� 6L� DUiQ\D� HJ\�� $� NpPLDL� pV� 105� YL]VJiODWRN�

DODSMiQ�D�PLQWiEDQ�WDOiOKDWy�$O�DWRPRNQDN�QDJ\MiEyO�D�IHOH�IRJODO�HO�Yi]DWRP�SR]tFLyW��

PtJ� D� IHQQPDUDGy�PHQQ\LVpJ� D� UpWHJN|]L� WpUEHQ� KHO\H]NHGLN� HO��0LYHO� 6L^�6L�$O�2 $ `�
WtSXV~� SR]tFLyUD� MHOOHP] � YRQDO� QHP� MHOHQW� PHJ� D]� 105� VSHNWUXPEDQ�� D� 6L�RN� $O�

KHO\HWWHVtWpVH�D�Yi]EDQ�QDJ\�YDOyV]tQ VpJJHO�PLQGLJ�D�4��HV�SR]tFLyNED�W|UWpQLN��

)LJ\HOHPEH�YpYH�D�NpPLDL�HOHP]pV��D� WHUPLNXV�pV�105�YL]VJiODWRN�HUHGPpQ\HLW��

YDODPLQW� HOKDQ\DJROYD� D]� DUiQ\ODJ� FVHNpO\� $O� WDUWDOPDW�� D� 1D� RNWRV]LOLNiW� LGHDOL]iOW�

HOHPL�|VV]HWpWHOH�D�N|YHWNH] �IRUPiEDQ�tUKDWy�IHO��

�

��11DD��������++ ~~ 22�� �� ������++ �� ��>>��66LL22 �� �� ~~ �� ~~ �� yy zz ������66LL22 �� �� ~~ �� ~~ �� yy �� @@��������\\++ ~~ 22�� �� ��
��

DKRO�[�HJpV]�pV�t���D�WHOMHVHQ�KLGUDWiOW�iOODSRW�HVHWpQ�\ ��pUWpNLJ�Q|YHNHGKHW��4��pV�4��

D� NpWIpOH� 6L� Yi]DWRP� SR]tFLyW� MHO|OL�� $]� DGV]RUEHiOW� Yt]� �[� ��\�� UHYHU]LELOLVHQ�

HOWiYROtWKDWy��8J\DQDNNRU� D� Yt]QHN� D�1D
g
� LRQRN� NRRUGLQiFLyV� WHUpE O� YDOy� WiYR]iVD� D�

V]HUNH]HW�|VV]HRPOiViYDO��LOO��H]]HO�SiUKX]DPRVDQ�YpJEHPHQ �GHKLGUR[LOH] GpVVHO�MiU��

�

�
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���.tVpUOHWL�DQ\DJRN�pV�EHUHQGH]pVHN�

�

$� NtVpUOHWHN� VRUiQ� PRGHOO� DQ\DJNpQW� �$MNDL� $OXPtQLXPLSDUL� .IW��� LSDUL� FpORNUD�

J\iUWRWW� 1D$� ]HROLWRW� KDV]QiOWXQN� IHO�� $� ]HROLWQDN� D� J\iUWy� iOWDO� PHJDGRWW� NpPLDL�

|VV]HWpWHOH�D�N|YHWNH] ��

�������6L2��

�������$O�2��

�������1D�2�

����+�2�
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DWRPNRRUGLQiWiNDW� QHP� pULQWHWWH�� $]� LURGDORPEDQ� N|]|OW� pUWpNHNW O� FVDN� D]� DWRPL�

K PR]JiV� WpQ\H] N� pV� D� SR]tFLyN� EHW|OW|WWVpJH� WpU� HO�� QHP� MHOHQW V� PpUWpNEHQ�� $�
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(]HQ� NpSOHWHW� WHNLQWYH� PHJiOODStWRWWXN�� KRJ\� D]� iOWDOXQN� HOHP]HWW� PLQWD� pV� D]�

LURGDORPEDQ� WDOiOW� DGDWRN� DODSMiW� NpSH] � 1D$� ]HROLW� VWDWLV]WLNDLODJ� QHP� N�O|QE|]LN�

HJ\PiVWyO��

�

�������$�YpJWHUPpN�HOHP]pVH�

�

$�NLUiOLV�iOOyIi]LV�HO iOOtWiVD�VRUiQ�D�KRUGR]yNpQW�KDV]QiOW�]HROLWRW�V]iPRV�IL]LNDL�pV�

NpPLDL� KDWiV� pUWH�� $� ]HROLW� V]HUNH]HW� UHQGH]HWWVpJpQHN� PpUWpNpUH�� D� Yi]V]HUNH]HW�

HVHWOHJHV� PyGRVXOiViUD�� LOO�� D]� HJ\Ii]LV~� UHQGV]HUE O� NLLQGXOYD�� ~MDEE� NULVWiO\RV�

|VV]HWHY N�PHJMHOHQpVpUH�D�U|QWJHQ�SRUGLDJUDPRN�PHJYiOWR]iViEyO�N|YHWNH]WHWWHP��$�

PLQWD� HO iOOtWiVD� VRUiQ�� D]� HJ\HV� OpSpVHNEHQ� NpV]tWHWW� GLIIUDNWRJUDPRN� HJ\PiVUD�

KHO\H]pVpYHO� PHJILJ\HOWHP� D]� HUHGHWL� ]HROLW� UHIOH[LyLQDN� G� pUWpN� pV� LQWHQ]LWiVEHOL�

YiOWR]iVDLW��$�K NH]HOW�+�IRUPD�]HROLW��D�&O�IRUPD�]HROLW��D]�1+� �IRUPD�pV�D�NpV]�NLUiOLV�

iOOyIi]LV� SRUGLIIUDNWRJUDPMiW� D� ���� iEUD� PXWDWMD�� /iWKDWy�� KRJ\� D]� HOV � KiURP�

SUHSDUiFLyV�OpSpV�QHP�RNR]RWW�DODSYHW �V]HUNH]HWL�YiOWR]iVW�D�]HROLWEDQ��0HJiOODStWKDWy�

D]RQEDQ��KRJ\�D]�DNWtY�FHQWUXPRNKR]�NpPLDLODJ�N|W|WW�NOyU�LOO��HWLOpQ�GLDPLQ�FVRSRUWRN�

QHP� YiOWR]WDWMiN� PHJ� D� ]HROLW� UHIOH[LyN� KHO\]HWpW�� $]� LQWHQ]LWiVRN� NLV� PpUWpNEHQ�

OHFV|NNHQWHN�� D]� DPRUI� DQ\DJWDUWDORP� NLV� PpUWpNEHQ�PHJQ WW�� DPLW� D� K NH]HOpV� iOWDO�

HO LGp]HWW�IHODSUy]yGiVQDN�WXGKDWXQN�EH��

$� &O�W� WDUWDOPD]y� PLQWD� HVHWpEHQ� PHJMHOHQW� D� IHOYpWHOHQ� D� 1D&O� NpW� MHOOHJ]HWHV�

YRQDOD� G ����� c� LOO�� G ����� c� pUWpNQpO�� (EEHQ� D� PLQWiEDQ� D� 1D&O� |QiOOy� Ii]LVNpQW�

MHOHQWNH]LN�� $� &O�FVRSRUWRN� HWLOpQ�GLDPLQRNUD� YDOy� OHFVHUpOpVpYHO� D� N Vy� UHIOH[LyL�

WHOMHVHQ� HOW QQHN�� DPL� D]W�PXWDWMD�� KRJ\� D� NH]HOpV� VRUiQ� VLNHU�OW� NLPRVQL� D�PLQWiEyO��

0LYHO� D� SRUGLIIUDNFLyV� IHOYpWHOHN� DODSMiQ� D� NOyU� LOO�� HWLOpQ�GLDPLQ� FVRSRUWRNQDN� D�

]HROLWKR]�YDOy�NpPLDL�N|WpVpYHO�QHP�W|UWpQW�V]HUNH]HWYiOWR]iV��H]pUW�H]HNNHO�D�PLQWiNNDO�

QHP�YpJH]WHP�WRYiEEL�V]HUNH]HW�YL]VJiODWRNDW��
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PHJYiOWR]RWW� D� GLIIUDNWRJUDP��$�1D$� ]HROLWUD� MHOOHP] �PLQGHQ� FV~FV�PHJPDUDGW�� GH�

QDJ\RQ� HU V� LQWHQ]LWiV~� ~M� UHIOH[LyN� MHOHQWNH]WHN�� PHO\HN� HJ\� PiVRGLN� Ii]LV�

PHJMHOHQpVpUH�XWDOWDN��

0LYHO�D�NtVpUOHWKH]�IHOKDV]QiOW�WLV]WD�HJ\Ii]LV~�'1%�/�OHXFLQ�QHP�WDOiOKDWy�PHJ�D�

UHQGHONH]pVUH� iOOy� V]HUYHV� NULVWiO\RNUyO� UHQGHONH]pVUH� iOO � DGDWEi]LVEDQ�� H]pUW�

U|QWJHQGLIIUDNFLyV�IHOYpWHOW�NpV]tWHWWHP�UyOD��

$� NDSRWW� IHOYpWHOW� D� PyGRVtWRWW� NLUiOLV� DGV]RUEHQVU O� NpV]tWHWW� U|QWJHQGLIIUDNFLyV�

IHOYpWHOOHO�|VV]HKDVRQOtWYD������iEUD��PHJiOODStWKDWy��KRJ\�D�]HROLWRV�PLQWiEDQ�WDOiOKDWy�

LVPHUHWOHQ� UHIOH[LyN� QHP� D�'1%�/�OHXFLQWyO� V]iUPD]QDN�� KDQHP�YDODPHO\�PiV�� QDJ\�

YDOyV]tQ VpJJHO�V]LQWpQ�D�UHDNFLy�VRUiQ�IHOKDV]QiOW��PiVLN�YHJ\�OHW�NULVWiO\RV�IRUPiEDQ�

PHJPDUDGW�UpV]pW O�HUHGQHN��
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$]� ~M� UHIOH[LyN� D]RQRVtWiViW� D� -&3'6�,&''� V]HUYHV� DGDWEi]LV� VHJtWVpJpYHO�

YpJH]W�N� HO�� $]� D]RQRVtWiV� D� ]HROLW� PHOOHWW� PiVRGLN� Ii]LVNpQW� D� 1�1
�

GLFLNORKH[LONDUEDPLG� MHOHQOpWpW� PXWDWWD� NL� D]� DQ\DJEDQ� ����� iEUD��� $]� 1�1
�

GLFLNORKH[LONDUEDPLG� HOWiYROtWiViW� D� ]HROLW� PpJ� HU WHOMHVHEE� PRViViYDO� YpJH]W�N�� $�

PLQWiUyO� LVPpW� U|QWJHQGLIIUDNFLyV� IHOYpWHOW� NpV]tWHWW�QN�� PHO\HW� |VV]HKDVRQOtWRWWXN� D]�

HUHGHWL�� NHYpVEp�PRVRWW�PLQWiUyO� NpV]�OW� GLIIUDNWRJUDPPDO��$� WLV]WtWiV� HUHGPpQ\HNpQW�

D]� LQWHQ]LWiVRN� OHFV|NNHQWHN� XJ\DQ�� GH� D� OHJHU VHEE� YRQDODN� QHP� W QWHN� HO� WHOMHV�

PpUWpNEHQ��WHKiW�D]�DQ\DJRW�QHP�VLNHU�OW�PDUDGpNWDODQXO�NLPRVQL��
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0LYHO� D� WHUPpNE O� W|EEV]|UL� LQWHQ]tY� PRViVVDO� VHP� VLNHU�OW� D]� 1�1
�

GLFLNORKH[LONDUEDPLGRW� HOWiYROtWDQL�� IHOWpWHOH]KHW �� KRJ\� D� KR]]iDGRWW� '&&� D� ]HROLW�

V]DEDGRQ� PDUDGW� DNWtY� KHO\HLKH]� N|W GYH� V]RURVDEE� NDSFVRODWRW� DODNtW� NL��

7DSDV]WDODWDLQN� V]HULQW� D� IHO�OHWHQ� OpWUHKR]RWW�PRQRPROHNXOiULV� UpWHJ�|QPDJiEDQ�QHP�

PXWDW�NULVWiO\RV�WXODMGRQViJRNDW��(EEHQ�D]�HVHWEHQ�D]RQEDQ�|QiOOy�NULVWiO\RV�Ii]LVW�NHOO�

NLDODNtWDQLD��PHUW�GLIIUDNFLyV�NpSH�FVDN�tJ\�MHOHQWNH]KHWHWW��
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$�NLUiOLV� IRO\DGpNNURPDWRJUiILiV� iOOyIi]LV� HO iOOtWiViKR]�D�1D$�]HROLW�PyGRVtWiVD�

VRUiQ� PHJiOODStWRWWDP�� KRJ\� D� ]HROLW� DODSYHW � NULVWiO\RV� WXODMGRQViJiW� PHJWDUWYD�

PLQLPiOLV�V]HUNH]HWL�YiOWR]iVW�V]HQYHGHWW��$�IHO�OHWpKH]�N|W|WW�PRQRPROHNXOiULV�'1%�

/�OHXFLQ� UpWHJ� QHP� PXWDW� NULVWiO\RV� WXODMGRQViJRNDW�� H]pUW� D� U|QWJHQGLIIUDNWRJUDPRQ�

VHP� pV]OHOKHW �� $]� LRQFVHUH� pV� D� K NH]HOpV� HUHGPpQ\HNpQW� NDSRWW� DQ\DJ�

U|QWJHQGLIIUDNFLyV�IHOYpWHOpQHN�D]RQRVtWiVD�D�YiUW�HUHGPpQ\W�DGWD��D]D]�HJ\�QiWULXPEDQ�

V]HJpQ\HEE��NLVHEE�NULV]WDOOLW�PpUHWWHO�UHQGHONH] �]HROLW�NLDODNXOiViUD�XWDOW��$�K NH]HOpV�

D� PDNURV]HUNH]HW� EL]RQ\RV� IRN~� GHJUDGiFLyMiW� HUHGPpQ\H]WH�� PHO\� D� N�OV � IHO�OHW��

H]iOWDO�D]�DNWtY�KHO\HN�V]iPiQDN�PHJQ|YHNHGpVpYHO�MiUW��

$]�iWODJRV�V]HPFVHPpUHW�OHFV|NNHQpVH�V]LQWpQ�D�K NH]HOpV�KDWiViUD�EHN|YHWNH]HWW�

GHJUDGiFLyW�� H]iOWDO� D]� DGV]RUSFLyV� IHO�OHW� Q|YHNHGpVpW� EL]RQ\tWMD��$� ]HROLW�PyGRVtWiV�

KDWiViUD� EHN|YHWNH] � V]HUNH]HW� YiOWR]iVW� D� GHULYDWRJUDPRNRQ� OiWKDWy� ����&� N|U�OL�

V]HUNH]HW�iWDODNXOiV�N�O|QEVpJE O�LV�pV]OHOKHW ��PLYHO�D�NH]HOHWOHQ�pV�D�PyGRVtWRWW�]HROLW�

PiV�PiV�DQ\DJJi�DODNXOW�iW��$�NOyU�pV�D]�HWLOpQ�GLDPLQ�FVRSRUWRNQDN�D�]HROLW�IHO�OHWpKH]�

YDOy�NDSFVROiVD�QHP�MiUW�V]HUNH]HW�YiOWR]iVVDO��WRYiEEL�NULVWiO\RV�Ii]LV�QHP�MHOHQW�PHJ��

�$� NOyUR]iV� VRUiQ� NLDODNXOW� PiVRGLN� Ii]LVW� �1D&O�� D� &O� OHFVHUpOpVH� VRUiQ� LQWHQ]tY�

PRViVVDO� VLNHU�OW� HOWiYROtWDQL��� (]� DUUD� HQJHG� N|YHWNH]WHWQL�� KRJ\� D� NtVpUOHW� VRUiQ�

IHOKDV]QiOW� YHJ\�OHWHN� D]� LRQFVHUH� pV� D� K NH]HOpV� KDWiViUD� OpWUHM|WW� DNWtY� 2+�

FVRSRUWRNKR]� N|W GWHN�� (]� DODSMiQ� D]� HWLOpQ�GLDPLQKR]� NRYDOHQV� N|WpVVHO� NDSFVROW�

'1%�/�OHXFLQ� LV� D]� 2+�FVRSRUWRN� V]DEiO\RV� IHO�OHWL� HOUHQGH] GpVpQHN� PHJIHOHO HQ�

KHO\H]NHGLN� HO��0LYHO� D� QDJ\�PpUHW � V]HUYHV�PROHNXOD� QHP� WXGRWW� EHKDWROQL� D� ]HROLW�

V]HUNH]HW�EHOVHMpEH��D�]HROLW�DODSYHW �IHOpStWpVpW�QHP�EHIRO\iVROWD��(]W�D�IHOWpWHOH]pVW�D�

U|QWJHQGLIIUDNFLyV� IHOYpWHO� LV� DOiWiPDV]WMD��PLYHO� D]�'1%�/�OHXFLQ�QHP� MHOHQW�PHJ�~M�

NULVWiO\RV� Ii]LVNpQW�� LOO�� D� ]HROLW� YRQDODL� LV�PHJPDUDGWDN��$�PLQWD� HU WHOMHV�PRViViYDO�

VHP� W�QWHWKHW � HO� D� PiVRGLN� Ii]LVNpQW� MHOHQOpY � 1�1
�GLFLNORKH[LONDUEDPLG�� (]� D�

YHJ\�OHW�D�'1%�/�OHXFLQ�pV�D]�HWLOpQ�GLDPLQ�UHDNFLyMDNRU�IHOV]DEDGXOy�Yt]�PHJN|WpVpUH�

KDV]QiOW� '&&�E O� NHOHWNH]KHWHWW�� $� Ei]LNXV� 1�1
�GLFLNORKH[LONDUERGLLPLG� ]HROLWKR]�

YDOy�N|W GpVH�LV�YDOyV]tQ ��DPL�QHP�FV|NNHQWKHWWH�D�NURPDWRJUiILiV�KRUGR]y�HOYiODV]Wy�

NpSHVVpJpW��PLYHO�D�V]LQWpQ�Ei]LNXV�NDUDNWHU �HWLOpQ�GLDPLQ�FVRSRUWRNKR]�QHP��KDQHP�D�

]HROLWEDQ�V]DEDGRQ�PDUDGW�VDYDV�2+�FVRSRUWRNKR]�NDSFVROyGKDWRWW��
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$�PpUpVL�pV� V]iPtWiVL�HUHGPpQ\HN�DODSMiQ�DUUD�N|YHWNH]WHWKHW�QN��KRJ\�D�NpPLDL�

PyGRVtWiVRN� QHP� YiOWR]WDWWiN� PHJ� D� ]HROLW� DODSYHW � VWUXNW~UiMiW�� tJ\� PHJPDUDGW� D�

NLUiOLV�iOOyIi]LV�V]DEiO\RV�NULVWiO\RV�V]HUNH]HWH��$�EHN|YHWNH]HWW�DPRUIL]iFLy�QHP�YROW�

QDJ\�PpUWpN ��YLV]RQW�D�FHOOiN�LOO��D�V]HPFVpN�IHODSUy]yGiVD�HO Q\|VHQ�D�NLUiOLV�UHDJHQV�

UHQGHONH]pVpUH� iOOy� DNWtY� IHO�OHW� PHJQ|YHNHGpVpW� HUHGPpQ\H]WH�� $]� HO iOOtWRWW� NLUiOLV�

DGV]RUEHQVW� NURPDWRJUiILiV� RV]ORSED� W|OW|WWpN�� pV� NLUiOLV� DPLQRVDYDN� HOYiODV]WiVD�

NDSFViQ�PiU� VLNHUHVHQ� NLSUyEiOWiN�� $]� HO NtVpUOHWHN� D]� HUHGHWL� IHOWpWHOH]pVW� OiWV]DQDN�

LJD]ROQL�� PLV]HULQW� HJ\� UHQGH]HWW� V]HUNH]HW � NURPDWRJUiILiV� iOOyIi]LVQDN� QDJ\REE� D]�

HQDQWLRV]HOHNWLYLWiVD�� D]D]� DONDOPD]iViYDO� KDWpNRQ\DEE� HOYiODV]WiV� YDOyVtWKDWy� PHJ��

PLQW�DPRUI�V]LOLNDJpO�DODS~�iOOyIi]LVRNRQ��
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���0LNURKXOOiPPDO�NH]HOW�1D$�]HROLW�YL]VJiODWD�

�

�����(O ]PpQ\HN�

�

.ULVWiO\RV� DQ\DJRN� K NH]HOpVH� VRUiQ� OpQ\HJHV� V]HUNH]HWL� YiOWR]iVRN� PHKHWQHN�

YpJEH��EHOHpUWYH�D� Ii]LViWDODNXOiVRNDW� pV� D]� DPRUIIi�YiOiVW��$�NH]HOpV� FpOMD�J\DNUDQ�D�

V]HUNH]HW� LUiQ\tWRWW� iWDODNtWiVD� YDODPHO\� NLW�QWHWHWW� WXODMGRQViJRNNDO� UHQGHONH] �

YHJ\�OHWWp��YDJ\� WHOMHVHQ�~M� Ii]LVVi��+DJ\RPiQ\RV�K NH]HOpV�VRUiQ�HO IRUGXOKDW��KRJ\�

D]�HO iOOtWDQL�NtYiQW�V]HUNH]HW �DQ\DJ�YDODPLO\HQ�LQVWDELO�N|]WL�WHUPpNNpQW�MHOHQLN�PHJ��

H]pUW� V]�NVpJHVVp� YiOKDW� PiV� HQHUJLDN|]OpVL� HOMiUiVRN�� PLQW� SO�� D� PLNURKXOOiP~�

EHVXJiU]iV� DONDOPD]iVD�� $� V]HUNH]HWL� iWDODNXOiVRN� U|QWJHQGLIIUDNFLyV� PyGV]HUUHO�

OpSpVU O�OpSpVUH�Q\RPRQ�N|YHWKHW N��

$�PLNURKXOOiPPDO�YDOy�NH]HOpV�D�NpPLD�WXGRPiQ\�V]iPRV�WHU�OHWpQ�KDV]QiODWRV��D�

PLNURKXOOiP~� WHFKQLNiN� SHGLJ� LSDUL� DONDOPD]iVRNEDQ� MHOHQQHN�PHJ��$�PLNURKXOOiP~�

NH]HOpVW�HJ\DUiQW�KDV]QiOMiN�IL]LNDL�pV�NpPLDL�IRO\DPDWRNEDQ��~J\PLQW�V]LOiUG�DQ\DJRN�

�SO�� ]HROLWRN�� Yt]WHOHQtWpVH� pV� UHJHQHUiOiVD� >��@�� LOO�� K pU]pNHQ\� DQ\DJRN�

PLNURKXOOiPPDO� W|UWpQ � V]iUtWiVD� >���� ���� ��@�� 0DMHWLFK� >��@� V]HUYHV� DQ\DJRN�

V]LQWp]LVpKH]��PtJ�$UDIDW�pV�WiUVDL�>��@�<�]HROLW�pV�=60���]HROLW�HO iOOtWiVKR]�KDV]QiOWiN�

IHO�D�PLNURKXOOiP~�NH]HOpVW��

$]� HOQ\HOW� HOHNWURPiJQHVHV� HQHUJLD� HUHGPpQ\HNpQW� D]� DQ\DJ� K PpUVpNOHWH�

PHJHPHONHGLN��$]�HQHUJLD�iWDODNtWiVD�N�O|QE|] �PHFKDQL]PXVRN�UpYpQ�PHKHW�YpJEH��D�

OHJJ\DNRULEEDN� N|]�O�N� D]� LRQRV� YH]HWpV� pV� D� GLSyOXV� IRUJiV� >��@�� =HROLWRNEDQ� D]�

HQHUJLD�DEV]RUSFLyMD�|VV]HWHWW�IRO\DPDW��:KLWWLQJWRQ�V]HULQW�MHOHQW VHQ�EHIRO\iVROKDWMD�D�

IpPLRQRN� MHOHQOpWH��HOV VRUEDQ�D�QiWULXPp��0LQG�D�1D
�
��.

�
�YDJ\�DNiU�PiV� LRQRN�iOWDO�

NHOWHWW� LRQRV� YH]HWpV�� PLQG� D� Yt]� PROHNXOiN� GLSyOXV� IRUJiVD� QDJ\� YDOyV]tQ VpJJHO�

NLDODNXOKDW�� GH� D� WHOMHV� IRO\DPDW� pV� D� NULVWiO\RV� V]HUNH]HWEHQ� OHMiWV]yGy� YiOWR]iVRN�

PLQGPiLJ� QHP� WLV]Wi]RWWDN�� ,VPHUW� V]HUNH]HWH�� My� LRQFVHUpO � pV� DGV]RUSFLyV�

WXODMGRQViJDL�PLDWW�D]�$�]HROLW�J\DNUDQ�KDV]QiOW�PRGHOO�DQ\DJ�~M�WHFKQLNiN�EHYH]HWpVL�

pV�pUWpNHOpVL�NtVpUOHWHLEHQ��

�

�

�
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�����$�]HROLW�KDJ\RPiQ\RV�K NH]HOpVH�

�

$� ]HROLW� KDJ\RPiQ\RV� K NH]HOpVH� VRUiQ�� D� FV|NNHQ � 1D
�
� WDUWDORPPDO� Q|YHNY �

V]HUNH]HWL� UHQGH]HWOHQVpJHW� ILJ\HOKHWW�QN� PHJ�� $� MyO� NULVWiO\RVRGRWW� pV� D� UHQGH]HWOHQ�

UpV]�DUiQ\D�|VV]KDQJEDQ�YDQ�D]�HOWiYROtWRWW�1D
�
�PHQQ\LVpJpYHO��$�PLQWD��DPHO\QHN�1D

�
�

WDUWDOPiW������RW�PHJKDODGy�PpUWpNEHQ�FVHUpOW�N�+
�
LRQRNUD��QDJ\UpV]W�DPRUI�Ii]LVVi�

DODNXOW�� (]� OiWKDWy� D� ���� iEUiQ� D]� Ä$´� MHO � J|UEH� MHOHQW VHQ� OHFV|NNHQW� FV~FV�

LQWHQ]LWiVDLEyO��0LYHO� D�PLQWiN� N|]|WW� D]� HJ\HG�OL� N�O|QEVpJ� D]� LRQFVHUH�PpUWpNpEHQ�

YROW�� D� FV|NNHQ �1D� WDUWDORPPDO� IRNR]yGy� V]HUNH]HW� OHpS�OpV� D�1D
�
�RN�Yi]VWDELOL]iOy�

V]HUHSpW�OiWV]LN�DOiWiPDV]WDQL��

$������EDQ�LRQFVHUpOW�]HROLWRW�������&�UD�KHYtWYH�������&�RQ�HJ\�W|PHJYiOWR]iVVDO�

QHP� MiUy� H[RWHUP� LOO�� ���� �&�RQ� HJ\� HU VHEE� H[RWHUP� V]HUNH]HWYiOWR]iVUD� XWDOy�

IRO\DPDW�ILJ\HOKHW �PHJ�D�PLQWiUyO�NpV]tWHWW�'7$�IHOYpWHOHQ����E��iEUD���$]�HUHGHWL�1D�

]HROLW�'7$�J|UEpMpQ�����D��iEUD����������&�RQ�OiWV]LN�HJ\�W|PHJYiOWR]iVVDO�QHP�MiUy��

HU VHQ� H[RWHUP� LOO�� ����&�RQ� HJ\� NHYpVEp� H[RWHUP� IRO\DPDW��$�'7$� HOHP]pV� XWiQ� D�

PLQWiNDW� U|QWJHQGLIIUDNFLyV� PyGV]HUUHO� YL]VJiOYD� PHJiOODStWRWWXN�� KRJ\� PtJ� D]�

HO NH]HOW�]HROLW�NpW�MyO�D]RQRVtWKDWy�NULVWiO\RV�LOO��HJ\�DPRUI�Ii]LVVi��$O � 6L 
 2 ��� �iOWDOiQRV�

NpSOHW � PXOOLW� pV� D�$O�2��� NRUXQG�� PyGRVXOW�� DGGLJ� D]� HUHGHWL� PLQWD� NULVWiO\RV�

QHIHOLQQp���1D�.�$O6L2 � ��LOO��HJ\�DPRUI�Ii]LVVi�DODNXOW��
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����iEUD������q&�RQ�K NH]HOW�]HROLW�PLQWiN�U|QWJHQ�SRUGLIIUDNFLyV�IHOYpWHOHL��1D
�
�

WDUWDOPXN�HJ\�UpV]pW�LRQFVHUpYHO�HOWiYROtWRWWXN��$��%��pV�&�VRUUHQGEHQ�D�]HROLW�����

P�P���a���P�P���!���P�P��RV�LRQFVHUpOW�YiOWR]DWDL��

��� �

� �
D�� � � � � � E��

����iEUD�D��$]�HUHGHWL�KLGUDWiOW�]HROLW�WHUPR�DQDOLWLNDL�J|UEpL��E��$�K NH]HOW�]HROLW�7��7*��

'7$�pV�'7*�J|UEpL��
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�����$�]HROLW�PLNURKXOOiP~�K NH]HOpVH�

�

$�NtVpUOHWHN�VRUiQ�|VV]HVHQ�KpW�PLQWD� U|QWJHQ�SRUGLIIUDNFLyV�YL]VJiODWiW�YpJH]W�N�

HO�� D]� HUHGHWL�� HJ\� KDJ\RPiQ\RV� PyGRQ� K NH]HOW� pV� |W� PLNURKXOOiPPDO� EHVXJiU]RWW�

]HROLWpW��$��� WiEOi]DWEDQ�D�PLQWiNUyO�NpV]�OW�GLIIUDNWRJUDPRNDW�D]�$�]HROLWUD� MHOOHP] �

����HV������HV�pV�����HV�UHIOH[LyN�ÄG´�pUWpNHL�pV�LQWHQ]LWiVDL��YDODPLQW�D�V]iPtWRWW�ÄD´�

FHOODSDUDPpWHUHN� DODSMiQ� KDVRQOtWRWWXN� |VV]H�� /iWKDWy�� KRJ\� D� PLNURKXOOiP~� NH]HOpV�

LG WDUWDPiYDO� DUiQ\RVDQ� D� UHIOH[LyN� LQWHQ]LWiVD� V]LJQLILNiQVDQ� FV|NNHQ�� PtJ� D�

KDJ\RPiQ\RV�PyGRQ�K NH]HOW�PLQWD�H�UHIOH[LyL�QHP�FV|NNHQWHN�V]iPRWWHY �PpUWpNEHQ��

$]�|VV]HKDVRQOtWiV�DODSMiW�D�1HP]HWN|]L�.ULVWiO\WDQL�$GDWEDQNEDQ��-&3'6���������HV�

V]iPRQ�Q\LOYiQWDUWRWW�KLGUDWiOW�1D$�]HROLW�DGDWDL�NpSH]WpN��

�
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��WiEOi]DW�$]�HUHGHWL��D�KDJ\RPiQ\RVDQ�K NH]HOW�pV�D]�|W�PLNURKXOOiPPDO�EHVXJiU]RWW�

]HROLWPLQWD�����������pV�����UHIOH[LyLQDN�|VV]HKDVRQOtWiVD��

�

$�PLNURKXOOiP~�NH]HOpV�KDWiViW�D�U|QWJHQ�SRUGLIIUDNWRJUDPRNRQ�ILJ\HOKHWM�N�PHJ�

����� iEUD��� $� NH]HOpVL� LG � V]HULQW� VRUED� iOOtWRWW� IHOYpWHOHNHQ� OiWKDWy�� KRJ\� D]� HUHGHWL�

]HROLW� FV~FVRN� FV|NNHQpVpYHO� SiUKX]DPRVDQ� ~M�� J\RUVDQ� Q|YHNY � UHIOH[LyN� MHOHQQHN�

PHJ��PHO\HN�HJ\�YDJ\�W|EE�XWyG�Ii]LV�NLDODNXOiViUD�XWDOQDN��
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����iEUD�0LNURKXOOiPPDO�NH]HOW�]HROLW�PLQWiN�U|QWJHQ�SRUGLIIUDNWRJUDPMDL�

�OiVG�PpJ�����WiEOi]DW���
�

$� Ii]LVHOHP]pV�� PHO\HW� D� OHJKRVV]DEE� LGHLJ� EHVXJiU]RWW� PLQWiQ� YpJH]W�QN� HO�� D�

]HROLW� PHOOHWW� ~M� Ii]LVNpQW� D]� ÄDODFVRQ\� NDUQHJLW´� QHY � OiQFV]LOLNiWRW� D]RQRVtWRWWD�� $�

IHOYpWHOHQ� WDOiOKDWy�� D� NpW� HO EEL� Ii]LV� HJ\LNpUH� VHP� MHOOHP] �� NLV� LQWHQ]LWiV~� FV~FVRN�

WRYiEEL� Ii]LVRN� PHJMHOHQpVpUH� XWDOQDN�� $� NLV� V]iP~� pUWpNHOKHW � YRQDO� pV� D� MHOHQW V�

PpUWpN �FV~FV�iWODSROyGiVRN�PLDWW�H]HN�QHP�D]RQRVtWKDWyN�����iEUD����

����iEUD�$�=0��MHO �PLNURKXOOiPPDO�NH]HOW�]HROLW��DOXO���D]�HUHGHWL�]HROLW��N|]pSHQ��pV�

D]�ÄDODFVRQ\�NDUQHJLW´��IHO�O��U|QWJHQ�SRUGLIIUDNWRJUDPMiQDN�|VV]HKDVRQOtWiVD��
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$]� HQHUJLD� DEV]RUSFLy� KDWiViUD� EHN|YHWNH] � V]HUNH]HWL� iWDODNXOiV� VRUiQ� D� ]HROLW�

PHQQ\LVpJL� IRJ\iViYDO� D]� DODFVRQ\� NDUQHJLW� MHOHQLN� PHJ� I � DONRWy� Ii]LVNpQW�� $�

KDJ\RPiQ\RV� K N|]OpV� KDWiViUD� GHKLGUDWiOyGRWW� ]HROLWEyO� D� V]HUNH]HWLOHJ� N|W|WW� 2+�

FVRSRUWRN�WiYR]iVD�D�V]HUNH]HW�WHOMHV�DPRUIL]iFLyMiKR]�YH]HWHWW��$�NLDODNXOW�UHQGH]HWOHQ�

V]HUNH]HW �DQ\DJEyO�D�NpS] GpVL�K PpUVpNOHW� UpYpQ� MyO�PHJKDWiUR]RWW�GLV]NUpW� Ii]LVRN�

DODNXOWDN�NL��$�PLNURKXOOiP~�HQHUJLD�DEV]RUSFLyMD�H]]HO�V]HPEHQ�OHKHW Yp�WHWWH��KRJ\�

QH�D� WHOMHV�V]HUNH]HWL�|VV]HRPOiV�XWiQ��KDQHP�D� IRNR]DWRVDQ�IHOERPOy�N|WpVHN�PHQWpQ�

D]RQQDO� ~M� NULVWiO\RV� Ii]LV� DODNXOKDVVRQ� NL�� 0tJ� D� KDJ\RPiQ\RV� KHYtWpV� VRUiQ� MyO�

PHJKDWiUR]RWW� OpSpVHNEHQ� DODNXOWDN� NL� D� QDJ\� K PpUVpNOHW � XWyG� Ii]LVRN�� DGGLJ� D�

PLNURKXOOiP~�HQHUJLD�D�V]HUNH]HW�IRO\DPDWRV�iWDODNXOiViW�HUHGPpQ\H]WH��

$]�ÄDODFVRQ\�NDUQHJLW´� HOHPL�FHOOiMD�SULPLWtY� URPERV�� WpUFVRSRUWMD�3E� � D��7pUEHOL�

V]HUNH]HWH�DOXPtQLXPRW�pV�V]LOtFLXPRW�V]DEiO\RVDQ�YiOWDNR]YD�WDUWDOPD]y�WHWUDpGHUHNE O�

pS�O� IHO� ����� iEUD��� 3ROLpGHUHV� Yi]D� D� ��� pV� ��WDJ~� J\ U N� VSHFLiOLV� NRPELQiFLyMD��$]�

�UHJHNEHQ�W|OWpV�NLHJ\HQOtW �1D
�
�LRQRN�WDOiOKDWyN��

�

����iEUD�$]�ÄDODFVRQ\�NDUQHJLW´�HOHPL�FHOOiMD��D�V]�UNH�WHWUDpGHUHNEHQ�$O��D�ViUJiNEDQ�

6L�D�N|]SRQWL�DWRP��D�1D
�
�LRQRNDW�]|OG�V]tQ��D]�2�DWRPRNDW�NpN�MHO|OL���

�

$�]HROLW�SROLpGHUHV�Yi]iW�DONRWy�V]RGDOLW�UiFV��E�FHOOD��QpJ\�pV�KDW�WDJ~�J\ U NE O�

pS�O�IHO��H]HN�|VV]HNDSFVROyGiViYDO�DODNXO�NL�D]�D�FHOOD��PHO\QHN�������pV���WDJ~�DEODNDL�

YDQQDN��$�pStW �HOHPHN�KDVRQOyViJD�PLDWW�YDOyV]tQ ��KRJ\�D�]HROLW�V]HUNH]HW�UpV]OHJHV�

IHOERPOiViYDO� HJ\LGHM OHJ� �HJ\HV� N|WpVHN� IHOV]DNDGQDN�� HJ\� VWDELODEE�� NLVHEE�

V]LPPHWULiM~�V]HUNH]HW�DODNXO�NL��$�WUDQV]IRUPiFLy�HJ\LN�OHKHWVpJHV�PyGMiW�D�����iEUD�
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PXWDWMD�� (V]HULQW�� PLXWiQ� D]� �UHJHNE O� D� NRRUGLQiFLyV� Yt]� HOWiYR]LN�� D� ]HROLW� QDJ\�

V]LPPHWULiM~�V]XSHUV]HUNH]HWH�HJ\V]HU EE�IHOpStWpV �OiQFV]LOLNiWED�DODNXO�iW�D�KDWRV�pV�

Q\ROFDV� J\ U N� UHNRPELQiFLyMiYDO�� $� Yi]� HOHNWURPRV� VHPOHJHVVpJpW� D� 1D
�
� LRQRN�

EL]WRVtWMiN���

$�V]DNLURGDORP�iOWDO�PHJDGRWW�V]HUNH]HWL�DGDWRN�>������@�VHJtWVpJpYHO�HONpV]tWHWW�N�

D� NDUQHJLWHW� pV� ]HROLWRW� WDUWDOPD]y� NpWIi]LV~� UHQGV]HU� V]iPtWRWW� U|QWJHQ� SRUGLIIUDNFLyV�

GLDJUDPMiW� ����� iEUD��� $� V]LPXOiFLyEDQ�� D� PLQWiEDQ� HJ\LGHM OHJ� MHOHQOpY � ÄDODFVRQ\�

NDUQHJLW´� pV� 1D$� ]HROLW� ����HV� W|PHJDUiQ\iW� YHWW�N� ILJ\HOHPEH�� 7HNLQWYH�� KRJ\� D�

GLIIUDNWRJUDPEDQ� WDOiOKDWyN� NLV� LQWHQ]LWiV~� D]RQRVtWKDWDWODQ� FV~FVRN� LV�� D� V]HUNH]HWL�

DGDWRN�5LHWYHOG�ILQRPtWiViW�QHP�OHKHWHWW�HOYpJH]QL��$�V]iPtWRWW�pV�PpUW�GLIIUDNWRJUDPRN�

My�HJ\H]pVH�D]RQEDQ�tJ\�LV�PHJILJ\HOKHW ��

�

�

�
����iEUD�$�]HROLW�V]HUNH]HWpQHN�WUDQV]IRUPiFLyMD��
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6]iPtWRWW�GLIIUDNFLyV�NpS��=0���

0HJILJ\HOW�GLIIUDNFLyV�NpS��=0���

�

����iEUD�$�=0��PLQWD�PHJILJ\HOW�pV�V]iPtWRWW�GLIIUDNWRJUDPMD��

�

�����gVV]HIRJODOiV�

�

$�NtVpUOHWL�HUHGPpQ\HN�LJD]ROWiN�D]W�D�IHOWHYpVW��PLV]HULQW�HJ\�NULVWiO\RV�WHUPpV]HW �

DQ\DJ�� KD� HQHUJLiW� N|]O�QN� YHOH�� NpSHV� D]� HQHUJLD� IDMWiMiWyO� I�JJ HQ� HOWpU �

V]HUNH]HWHNNp�iWDODNXOQL��$�PLNURKXOOiP~�VXJiU]iV�NULVWiO\RNEDQ�YDOy�HOQ\HO GpVpQHN�

IRO\DPDWD�PpJ�QHP� WHOMHVHQ� WLV]Wi]RWW��(QQHN� HOOHQpUH�� D]� HOYpJ]HWW� NtVpUOHWHN� DODSMiQ�

PHJiOODStWKDWy�� KRJ\� D� V]HUNH]HWPyGRVtWiVL�� LOO�� HO iOOtWiVL� NtVpUOHWHNEHQ� pUWpNHV�

NLHJpV]tW MH�YDJ\�DOWHUQDWtYiMD�OHKHW�D�KDJ\RPiQ\RV�KHYtWpVHV�PyGV]HUHNQHN��

0RGHOO� DQ\DJXQN� YL]VJiODWD� PHJPXWDWWD�� KRJ\� D� QRUPiO� PHOHJtWpV� VRUiQ� D�

V]HUNH]HWL� UHQGH]HWOHQVpJ� HO V]|U� Q|YHNHGHWW�� PDMG� HJ\PiVW� N|YHW � OpSpVHNEHQ�

NULVWiO\RV� Ii]LVRN� NLDODNXOiVD� N|YHWWH� HJ\PiVW�� (]HN� D� N|]WHV� Ii]LVRN� N|QQ\HQ� ~MUD�

DPRUIIi� YiOWDN��PtJ� YpJ�O� NLDODNXOW� HJ\� VWDELO� Ii]LV�� DPHO\�PHOOHWW� D]RQEDQ� D]� DQ\DJ�

WHNLQWpO\HV�UpV]H�UHQGH]HWOHQ�iOODSRWEDQ�PDUDGW�PHJ��

$� PLNURKXOOiP~� NH]HOpV� KDWiViUD� D� PRGHOOV]HUNH]HW� D]RQQDO� YiOWR]QL� NH]GHWW�� $�

PLQWD�IHOPHOHJHGpVpYHO�pV�GHKLGUDWiOyGiViYDO�SiUKX]DPRVDQ�V]HUNH]HWL�iWUHQGH] GpVHN�

LQGXOWDN�PHJ��PHO\HN�N|]YHWOHQ�O�HJ\�~M�� I W|PHJEHQ�NLDODNXOy�Ii]LVW�HUHGPpQ\H]WHN��

$]� D� WpQ\�� KRJ\� VRNNDO� U|YLGHEE� LG � DODWW�� D� V]HUNH]HW� DPRUIIi� YiOiVD� QpON�O� LV�

NLDODNXOKDWRWW� VWDELO� XWyGIi]LV�� D]� HQHUJLD� PHJN|WpVpQHN� HOWpU � PyGMiUD� HQJHG�

N|YHWNH]WHWQL�� $� U|QWJHQ� SRUGLIIUDNFLyV� HOHP]pV� IHOWiUWD� D� NtVpUOHW� VRUiQ� NLDODNXOW�
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NULVWiO\RV�Ii]LVRN�W|EEVpJpW��VHJtWVpJpYHO�PHJPXWDWWDP��KRJ\�D]�HOWpU �PHFKDQL]PXVRN�

V]HULQW� P N|G � V]HUNH]HWL� WUDQV]IRUPiFLyN� PLO\HQ� OpSpVHNHQ� NHUHV]W�O� MXWQDN� VWDELO�

iOODSRWED�� $� PLNURKXOOiP~� NH]HOpVKH]� KDVRQOy� LPSXO]XV� MHOOHJ � HQHUJLDiWYLWHO�� D]� LWW�

HOYpJ]HWW�NtVpUOHW�DODSMiQ��IRQWRV�V]HUHSHW�MiWV]KDW�~M�WtSXV~�DGV]RUEHQVHN��NDWDOL]iWRURN�

HO iOOtWiViEDQ�� LOO�� NRUiEEL�PyGV]HUHNNHO� LQVWDELO� IRUPiEDQ� HO iOOtWRWW� NULVWiO\RV� YHJ\L�

DQ\DJRN�V]LQWp]LVpEHQ��

�
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���6]LQWHWLNXV�UpWHJV]LOLNiW�V]HUNH]HWpQHN�PHJKDWiUR]iVD�

�

�����6]HUNH]HWL�PRGHOOHN�

�

$� ...,� PXQNDWiUVDL�� D]� iOWDOXN� NpV]tWHWW� 1D�RNWRV]LOLNiWUyO� U|QWJHQ� GLIIUDNFLyV�

IHOYpWHOW� NpV]tWHWWHN�� $� UHIOH[LyNDW�PRQRNOLQ� UHQGV]HUEHQ� LQGH[HOWpN��PHO\� DODSMiQ� D]�

HOHPL� FHOOD� SDUDPpWHUHL� D ������ c�� E ������ c�� F ������ c� pV� E ������� $� ����HV�

UHIOH[LyN� VRUR]DWD�� DPL� iOWDOiEDQ� D� UpWHJV]LOLNiWRN� MHOOHP] MH�� HEEHQ� D]� HVHWEHQ� LV�

UpWHJHV�IHOpStWpVUH�XWDO��DKRO�D�Ei]LVWiYROViJ�������c��(]W�D�IHOWHYpVW�WiPDV]WMD�DOi�D]�D]�

pV]UHYpWHO� LV��PHO\� V]HULQW� D�%RUEpO\� pV�PXQNDWiUVDL� iOWDO� V]HUYHV� NDWLRQRNNDO� YpJ]HWW�

LRQFVHUpV�NtVpUOHWHN�>��@�VRUiQ�D�Ei]LVWiYROViJ�PHJQ WW��

0RGHOOM�N�V]HULQW�D�PRQRNOLQ�FHOOD�D]�D�LUiQ\EDQ���D�V]LQWpQ�PRQRNOLQ�V]LPPHWULiM~�

UpWHJV]LOLNiW� �� D� PDJDGLW� PHJIHOHO � FHOODSDUDPpWHUpYHO� PHJHJ\H] � KRVV]~ViJ~� >��@��

7RYiEEi�� D� Ei]LVWiYROViJ� pV� D� PRQRNOLQ� V]|J� V]RURV� NDSFVRODWEDQ� iOOQDN� PLQGNpW�

V]HUNH]HWEHQ�RO\�PyGRQ��KRJ\�D]�HOHPL�FHOOD�Ei]LVODSMDLQDN�HOWROyGiVD�±�D]�RUWRURPERV�

HOUHQGH]pVKH]�NpSHVW�±�SRQWRVDQ�D]�D�UiFViOODQGy�HJ\QHJ\HGpYHO�HJ\HQO ��6FKZLHJHU�pV�

WiUVDL�>��@�V]LQWpQ�XWDOWDN�D]�RNWRV]LOLNiW�pV�D�PDJDGLW�V]HUNH]HWL�KDVRQOyViJDLUD��EiU�D]�

iOWDOXN� Yi]ROW� V]HUNH]HWL� PRGHOO� FHOODSDUDPpWHUHL� HOWpUQHN� D� %RUEpO\� pV� WiUVDL� iOWDO�

PHJKDWiUR]RWWyO�� $� NtVpUOHWL� DGDWRN� DODSMiQ� D]RQEDQ� PLQGNpW� PRGHOO� RUWRURPERV�

HOUHQGH]pVW�DMiQO�D�V]LOLNiW�UpWHJHNHQ�EHO�O��pV�HJ\�iWIRJy�PRQRNOLQ�V]LPPHWULiW��PHO\�D�

UpWHJHN� HJ\PiVKR]� NpSHVW� �� D]� D� SDUDPpWHU� ����iYDO� �� YDOy� HOFV~V]iViQDN�

WXODMGRQtWKDWy��

6FKZLHJHU� pV� WiUVDL� >��@�� DODSYHW HQ� NpPLDL� |VV]HWpWHO� pV� 105� YL]VJiODWRN�

HUHGPpQ\HLW� IHOKDV]QiOYD� RO\DQ� HOPpOHWL� V]HUNH]HWL� PRGHOOW� NpV]tWHWWHN�� PHO\EHQ� D]�

$QQHKHG� pV� WiUVDL� >��@� iOWDO� PHJKDWiUR]RWW� PDNDWLW� UpWHJHN� ����� iEUD�� NDSFVROyGQDN�

|VV]H��$�PRGHOO�V]HULQW�NpW�PDNDWLW�UpWHJHW�N|W�|VV]H�IRUPXOiQNpQW�QpJ\�6L�2�6L�KtG��
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����iEUD�66FFKKZZLLHHJJHHUU��ppVV��WWiiUUVVDDLL��������������������NNppWW��UUppWWHHJJ ��LLOOHHUULLWW��VV]]HHUUNNHH]]HHWW��

�

(J\�PiVLN� HOPpOHWL�PRGHOO� V]HULQW��PHO\HW�*DUFpV� pV� WiUVDL� �����EDQ� SXEOLNiOWDN�

>��@�� D]� RNWRV]LOLNiW� UpWHJHL� ±� D� GDFKLDUGLW� ]HROLW� V]HUNH]HWpE O� V]iUPD]WDWYD� �� KDWWDJ~�

WHWUDpGHU� J\ U NE O�� pV� D� UpWHJHN� PLQGNpW� ROGDOiQ� KR]]iMXN� NDSFVROyGy� |WWDJ~�

J\ U NE O�pS�OQHN�IHO������iEUD���

�

��

$QQHKHG�pV�WiUVDL����������PDNDWLW�

F�

F�
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�

����iEUD�$�GDFKLDUGLW�V]HUNH]HWE O�V]iUPD]WDWRWW�PRGHOO��

�

$]� LPpQWL� V]HUNH]HWL� PRGHOOHN� PLQGHJ\LNH� V]iUPD]WDWRWW�� HOPpOHWL� PRGHOO��

eUYpQ\HVVpJ�N� QHP� EL]RQ\tWRWW� HJ]DNW� V]HUNH]HW� PHJKDWiUR]iVL� PyGV]HUHNNHO��

ÈOWDOiEDQ� D� ]HROLW� Yi]~� DQ\DJRN� MyO� NULVWiO\RVRGRWWDN�� GH� OHJW|EEV]|U� PLNURPpWHUHV�

QDJ\ViJUHQG � UpV]HFVNpN� IRUPiMiEDQ�� $� PHJiOODStWiV� D]� RNWRV]LOLNiWUD� LV� LJD]� pV� H]�

NL]iUMD� D� QDSMDLQNEDQ�PiU� UXWLQV]HU HQ� DONDOPD]RWW� HJ\NULVWiO\� GLIIUDNFLyV� ÄDE�LQLWLR´�

V]HUNH]HW�PHJKDWiUR]iV�OHKHW VpJpW��+HO\HWWH�D�VRNNDO�NRUOiWR]RWWDEE�NpSHVVpJ �U|QWJHQ�

SRUGLIIUDNFLyV� PyGV]HUHN� NHU�OQHN� HO WpUEH�� %iU� D]� XWyEEL� LG EHQ� V]iPRV� ~M� HOMiUiV�

V]�OHWHWW� U|QWJHQ� pV� QHXWURQ� GLIIUDNFLyV� V]HUNH]HW�PHJKDWiUR]iVUD�� H]HN�PLQGHJ\LNH� D�

GLIIUDNFLyV�DGDWRN�N|]HO�DWRPL�IHOERQWiViW�LJpQ\OLN��D�UHIOH[LyN�LQWHJUiOW�LQWHQ]LWiViYDO��

HJpV]HQ� G�  � �� c� pUWpNLJ�� $� NLV� IHOERQWiV~� LQWHQ]LWiV� DGDWRN� H]W� Q\LOYiQYDOyDQ� QHP�

WHOMHVtWLN��$]�HJ\HWOHQ�PyGV]HU��DPHO\�VHJtWVpJHW�Q\~MWKDW�D�N|]YHWOHQ�PHJLVPHUpVEHQ��D�

3DWWHUVRQ� I�JJYpQ\�� $]� RNWRV]LOLNiW� HVHWpEHQ� D]RQEDQ� H]� D� PyGV]HU� VHP� MHOHQW�

PHJROGiVW��PHUW�D�PLQWD�NL]iUyODJ�N|QQ\ �HOHPHNHW�WDUWDOPD]��pV�D�MHOHQOpY �IpPLRQRN�

PHJOHKHW VHQ� UHQGH]HWOHQ�O� KHO\H]NHGQHN� HO��9pJ�O� D]� HOPpOHWL�PRGHOOHN� V]LPXOiFLyV�

*DUFpV�pV�WiUVDL����������GDFKLDUGLW�V]HUNH]HW�

2NWRV]LOLNiW�EORNN�
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DQDOt]LVH� PDUDGW� D� PHJKDWiUR]iV� HOIRJDGRWW� PyGV]HUp�O�� $� SUyED�KLED� HOYHQ�P N|G �

V]HUNH]HW� PHJKDWiUR]iVQDN� �YDOLGiOiVQDN�� V]iPRV� YiOOIDMD� YDQ�� (]HN� N|]�O� D�

OHJHOWHUMHGWHEE� D� 5LHWYHOG� iOWDO� NLIHMOHV]WHWW� pV� UyOD� HOQHYH]HWW� 5LHWYHOG� PyGV]HU��

7HUPpV]HWHVHQ� H�PyGV]HUHNQHN� DODSIHOWpWHOH� D]�� KRJ\� D�PLQWiUyO� V]iPRV� iOWDOiQRV� pV�

UpV]OHW� LQIRUPiFLyYDO� NHOO� UHQGHONH]Q�QN�� DPL� DODSMiQ� D]� DGDWRNNDO� |VV]KDQJEDQ� OpY �

KLSRWHWLNXV�PRGHOOW�HONpV]tWKHWM�N���

$� PRGHOO� HONpV]tWpVpQHN� DODSYHW � IHOWpWHOH� D]� HOHPL� FHOOD� SDUDPpWHUHLQHN�

PHJKDWiUR]iVD�pV�D�YDOyGL�SRQWV]LPPHWULD�HOG|QWpVH��$�NtVpUOHWL�PXQND�VRUiQ�D�PLQWiUyO�

|VV]HJ\ MW|WW�HO ]HWHV�LQIRUPiFLyN�pV�VSHFLiOLV�HOMiUiVVDO�NpV]�OW�U|QWJHQ�SURGLIIUDNFLyV�

DGDWRN�VHJtWVpJpYHO�NLLQGXOiVL�PRGHOOW�NpV]tWHWWHP��(�PRGHOO�ILQRPtWiViW�pV�pUWpNHOpVpW�

5LHWYHOG�PyGV]HUUHO�YpJH]WHP�HO��

�

�����$]�HOHPL�FHOOD�PHJKDWiUR]iVD�

�

$]�HOHPL�FHOOD�PHJKDWiUR]iViKR]�D]�HO ] �NtVpUOHWL� IHMH]HWEHQ� UpV]OHWH]HWW�PyGRQ�

U|QWJHQ�SRUGLIIUDNFLyV�IHOYpWHOW�NpV]tWHWWHP������iEUD���$�IHOYpWHO�WDUWDOPD]WD�D�PLQWiUyO�

D�&X�.D��pV�.D��UHIOH[LyNDW��YDODPLQW�D�EHOV �VWDQGDUGNpQW�DONDOPD]RWW�6L�YRQDODLW��$�

UHIOH[LyN�0LOOHU� LQGH[HLQHN� D]RQRVtWiViKR]�SRQWRV� ÄG´� pUWpNHNUH� YROW� V]�NVpJ�� H]pUW� D�

EHUHQGH]pV� UHQGV]HUHV� KLEiMiW� 6L� EHOV � VWDQGDUG� VHJtWVpJpYHO� NRUULJiOWDP�� $�

NRUUHNFLyKR]� D� 6L� KiURP� OHJHU VHEE� YRQDOiW� KDV]QiOWDP� IHO�� $� IHOYpWHOHQ� OiWKDWy�

GLIIUDNFLyV� FV~FVRNEyO� D]� HJ\HGL� UHIOH[LyN� SR]tFLyMiQDN� SRQWRVDEE� PHJKDWiUR]iVD�

FpOMiEyO�� D� &X�.D�� YRQDODNDW� V]iPtWyJpS� VHJtWVpJpYHO� HOWiYROtWRWWDP� D� IHOYpWHOE O��$�

NDSRWW�GLIIUDNWRJUDPEyO�VLPtWiV�XWiQ�FV~FVRNKR]�WDUWR]y�ÄG´�pUWpNHNHW�PHJKDWiUR]WDP��
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����iEUD�$]�RNWRV]LOLNiW���6L�U|QWJHQ�GLIIUDNFLyV�NpSH�

�

$� NRUUHNFLy� pV� VLPtWiV� XWiQ� Q\HUW� ÄG´� pUWpNHN� IHOKDV]QiOiViYDO�� HOYpJH]WHP� D]�

LQGH[HOpVW� pV� D� OHJYDOyV]tQ EE� HOHPL� FHOOD� IHOGHUtWpVpW�� $� P YHOHWHW� NpW� I�JJHWOHQ�

PyGV]HU�� D]� ,72� pV� D� 75(25� SURJUDPRN� VHJtWVpJpYHO� LV� YpJUHKDMWRWWDP�� 0LQGNpW�

HOMiUiV�XJ\DQDUUD�D]�HUHGPpQ\UH�YH]HWHWW�����WiEOi]DW���$�SDUDPpWHUHN�ILQRPtWiVD�XWiQ�D�

OHJYDOyV]tQ EE�HOHPL�FHOOD�SDUDPpWHUHL�D�N|YHWNH] N��

�

x� WHWUDJRQiOLV�UHQGV]HU �

x� D E ���������c��F ���������c�

x� D E J ����

x� WpUIRJDWD�9 ��������c


�

6L������

6L�����
6L�����
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1D� ��H� ���� ���� ��������� ����

2�� ���I� ��������� ���� �� ����

2�� ��H� ���� ���� ��������� ����

2�� ��H� ���� ���� ��������� ����

�

����WiEOi]DW�$�5XE����DWRPNRRUGLQiWiL�pV�L]RWUyS�K PR]JiV�WpQ\H] L�>c
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2���2��pV�2��SR]tFLyN�D�Yt]PROHNXOiN�R[LJpQMHLW�WDUWDOPD]]iN��

�

0LYHO� D� 5XE���� HVHWpEHQ� D]� DWRPSR]tFLyN� D� ����HV�� ,� � �DPG� �FKRLFH� ���

WpUFVRSRUWQDN� PHJIHOHO HQ� NHU�OWHN� PHJKDWiUR]iVUD�� D]� RNWRV]LOLNiW� PRGHOOMpQHN�

HONpV]tWpVpKH]� D]� DWRPNRRUGLQiWiNDW� iW� NHOOHWW� V]iPtWDQL� D]� iOWDODP� WDOiOW� DODFVRQ\DEE�

V]LPPHWULiM~�����RV�VRUV]iP~�3� � WpUFVRSRUWQDN�PHJIHOHO HQ��9RUWPDQQ�pV�WiUVDL�>��@��

D]� DGRWW� WpUFVRSRUWRQ� EHO�O�� D]� DWRPNRRUGLQiWiN�PHJDGiViKR]� D� NLLQGXOySRQWRW� D� ��P�

V]LPPHWULD�HOHP�N|]pSSRQWMiED��D� �P� �V]LPPHWULD�HOHPW O�LQGXOYD�D������ò���ó��YHNWRU�

YpJSRQWMiED� KHO\H]WpN�� (EEHQ� D� WpUFVRSRUWEDQ� D]� iOWDOiQRV� KHO\]HW � DWRPSR]tFLyW� D�

V]LPPHWULD�HOHPHN�KDUPLQFNpWV]HU�LVPpWOLN�PHJ��$]�DV]LPPHWULNXV�HJ\VpJ�PpUHWH��d�[�

d���������d�\�d������d�]�d�����

$�3� � �WpUFVRSRUWEDQ�D�NLLQGXOySRQW�D�� � �HV�FVDYDUWHQJHO\HQ�YDQ��$]�DV]LPPHWULNXV�

HJ\VpJ�PpUHWH��d�[�d������d�\�d�������d�]�d���$�KHOLNRWHWUDJLUQHN�PHJIHOHO HQ�PLQGHQ�

W|PHJSRQW�QpJ\V]HU�LVPpWO GLN�PHJ�D]�HOHPL�FHOOiEDQ��$�NLLQGXOySRQW�PHJYiOWR]iViYDO�
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@-� � @-� � � 0 S 0 
%B 0 S 0 
%B 0 S ��� � �.S � �²±$��� ± � � 0 S � � 0 S �)B�U 0 S ��� K 
�S �³�
@-� � @-� � � 0 S � K � 0 S � K � 0 S ��� � �.S � �²±$��� ± � � 0 S � � 0 S 0�0 
 0 S ��� K 
�S �³�
@-� 
 @-� � � 0 S 0 
%B 0 S � K � 0 S ��� � �.S � �²±$��
 ± � � 0 S � � 0 S � � 0 S �%K � 
�S �³�
@-� � @-� � � 0 S � K � 0 S 0 
%B 0 S ��� � �.S � �²±$��� ± � � 0 S � � 0 S � � 0 S K T%T 
�S �³�
@-� � @-� � � 0 S � � 0 S 0 �%� 0 S � U.� �.S � �²±$� � ± � � 0 S � � 0 S 0 B%
 0 S � �%� 
�S � �
@-� K @-� � � 0 S � � 0 S � � K 0 S � U.� �.S � �²±$� K ± � � 0 S � � 0 S � 0 U 0 S � �%� 
�S � �
@-� U @-� � � 0 S � � K 0 S � � 0 S K U K �.S � �²±$�	U ± � � 0 S 0 B%
 0 S � � 0 S U%B � 
�S � �
@-� T @-� � � 0 S 0 �%� 0 S � � 0 S K U K �.S � �²±$�+T ± � � 0 S � 0 U 0 S � � 0 S U%B � 
�S � �
±$� ± � � 0 S ����� 0 S ��T U 0 S � B K 
�S �³� 9´� � 9´� � � 0 S � � 0 S � � 0 S 0�0 � K �
±µ� ± � � 0 S 0 U B 0 S 0 ��
 0 S � B K 
�S �³� 9´� � 9´� � � 0 S � � 0 S � � 0 S ���-T K �
±R
 ± � � 0 S 0 ��
 0 S 0 U B 0 S K)� � 
�S �³�·¶¸� ± � � 0 S 0�0 � 0 S � 0 � �
±µ� ± � � 0 S ��T U 0 S ����� 0 S K)� � 
�S �³�·¶�� ± � � 0 S �)B K 0 0 � �
± � ± � � 0 S ����� 0 S 0 ��
 0 S � B K 
�S �³�·¶�
 ± � � 0 S �)B K 0 S � 0 � �
± K ± � � 0 S 0 U B 0 S ��T U 0 S � B K 
�S �³�·¶�� ± � � 0 S 0�0 � 0 0 � �
±DU ± � � 0 S 0 ��
 0 S ����� 0 S K)� � 
�S �³�·¶ � ± � � 0 S � � 0 S � � 0 S B%�)U � �
±�T ± � � 0 S ��T U 0 S 0 U B 0 S K)� � 
�S �³�·¶ K ± � � 0 S � � 0 S � � 0 S 
 0 
 � �
±RB ± � � 0 S 0�0 
 0 S � � 0 S ��
 � 
�S �³�·¶¹U ± � � 0 S � � 0 S � � 0 S 0)� � � �
±$� 0 ± � � 0 S �)B�U 0 S � � 0 S ��
 � 
�S �³�·¶�T ± � � 0 S � � 0 S � � 0 S ��B%B � �

�

����WiEOi]DW�$]�RNWRV]LOLNiW�DWRPSR]tFLyL��L]RWUyS�K PR]JiV�WpQ\H] L�pV�EHW|OW|WWVpJL�

SDUDPpWHUHL��$�:��:��SR]tFLyN�D�Yt]PROHNXOiN�R[LJpQMHLW�WDUWDOPD]]iN��
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�����$�PRGHOO�ILQRPtWiVD�5LHWYHOG�PyGV]HUUHO�

�

$�V]HUNH]HWL�PRGHOO�5LHWYHOG�ILQRPtWiViKR]�D�����HV�SRQWEDQ�UpV]OHWH]HWW�IHOWpWHOHN�

PHOOHWW�� ������� �T� V]|JWDUWRPiQ\EDQ� NpV]tWHWW� U|QWJHQ� SRUGLIIUDNFLyV� IHOYpWHO� DGDWDLW�

KDV]QiOWDP� IHO�� 0LYHO� D]� HO ]HWHV� YL]VJiODWRN� DODSMiQ� D� PLQWD� WLV]WiQ� HJ\Ii]LV~�

UHQGV]HUQHN� PXWDWNR]RWW�� D� NtVpUOHWL� DGDWRNDW� WHOMHV� HJpV]pEHQ� IHOKDV]QiOWDP� D]�

DQDOt]LVEHQ��

$�PRGHOO�ILQRPtWiViW�D]�/+30�5LHWLFD�>��@�QHY �SURJUDP�VHJtWVpJpYHO�YpJH]WHP��

PHO\QHN�HUHGPpQ\H�D�����WiEOi]DWEDQ�OiWKDWy��
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º ¥ ¦ §¼» ¨ © ¥ ª « ¬ ­ ® ¯ ½ º ¥ ¦ §¼» ¨ © ¥ ª « ¬ ­ ® ¯ ½
@-� � @-� � � 0 S 0 ���%��
 0 S 0 ���%��
 0 S ��� �¾� 0 S ����B 0 T �¾±$��� ± � � 0 S � � 0 S �)B � 0 
 0 S ��� K B-T �aS K � 0 U%B �
@-� � @-� � � 0 S � � T%T%U 0 S � � T%T%U 0 S ��� �¾� 0 S ����B 0 T �¾±$��� ± � � 0 S � � 0 S 0�0 ��B)U 0 S ��� K B-T �aS K � 0 U%B �
@-� 
 @-� � � 0 S 0 ���%��
 0 S � � T%T%U 0 S ��� �¾� 0 S ����B 0 T �¾±$��
 ± � � 0 S � � 0 S � � 0 S �%K 
�U � �aS K � 0 U%B �
@-� � @-� � � 0 S � � T%T%U 0 S 0 ���%��
 0 S ��� �¾� 0 S ����B 0 T �¾±$��� ± � � 0 S � � 0 S � � 0 S K T K � K �aS K � 0 U%B �
@-� � @-� � � 0 S � � 0 S 0 �%� �%K 0 S � U.� � 0 S ����B 0 T �¾±$� � ± � � 0 S � � 0 S 0 T U�T K 0 S � � �%�)B �aS T�T.
 � � �
@-� K @-� � � 0 S � � 0 S � � U.��� 0 S � U.� � 0 S ����B 0 T �¾±$� K ± � � 0 S � � 0 S �Z�H����� 0 S � � �%�)B �aS T�T.
 � � �
@-� U @-� � � 0 S � � U.��� 0 S � � 0 S K U K¿� 0 S ����B 0 T �¾±$�	U ± � � 0 S 0 T U�T K 0 S � � 0 S U%B�U � � �aS T�T.
 � � �
@-� T @-� � � 0 S 0 �%� �%K 0 S � � 0 S K U K¿� 0 S ����B 0 T �¾±$�+T ± � � 0 S �Z�H����� 0 S � � 0 S U%B�U � � �aS T�T.
 � � �
±$� ± � � 0 S ���%�%��T 0 S ��T.
`��B 0 S � B K 
-T �aS K � 0 U%BÀ� 9´� � 9´� � � 0 S � � 0 S � � 0 S B�B�U.� � �aS � �%�)U �
±µ� ± � � 0 S 0 U �%� � 0 S 0 � K Ta� 0 S � B K 
-T �aS K � 0 U%BÀ� 9´� � 9´� � � 0 S � � 0 S � � 0 S � � �)U � �aS � �%�)U �
±R
 ± � � 0 S 0 � K Ta� 0 S 0 U �%� � 0 S K)� 
 K � �aS K � 0 U%BÀ�Á¶¸� ± � � 0 S 0�0 �)U%
 0 S � 0 
�S � � K��%K �
±µ� ± � � 0 S ��T.
`��B 0 S ���%�%��T 0 S K)� 
 K � �aS K � 0 U%BÀ�Á¶�� ± � � 0 S �)B � �-U 0 0 
�S � � K��%K �
± � ± � � 0 S ���%�%��T 0 S 0 � K Ta� 0 S � B K 
-T �aS K � 0 U%BÀ�Á¶�
 ± � � 0 S �)B � �-U 0 S � 0 
�S � � K��%K �
± K ± � � 0 S 0 U �%� � 0 S ��T.
`��B 0 S � B K 
-T �aS K � 0 U%BÀ�Á¶�� ± � � 0 S 0�0 �)U%
 0 0 
�S � � K��%K �
±DU ± � � 0 S 0 � K Ta� 0 S ���%�%��T 0 S K)� 
 K � �aS K � 0 U%BÀ�Á¶ � ± � � 0 S � � 0 S � � 0 S B%�%���	U 
�S � � K��%K �
±�T ± � � 0 S ��T.
`��B 0 S 0 U �%� � 0 S K)� 
 K � �aS K � 0 U%BÀ�Á¶ K ± � � 0 S � � 0 S � � 0 S 
 0�� T 
 
�S � � K��%K �
±RB ± � � 0 S 0�0 ��B)U 0 S � � 0 S ��
%
 0 � �aS K � 0 U%BÀ�Á¶¹U ± � � 0 S � � 0 S � � 0 S 0)� 0 �-U 
�S � � K��%K �
±$� 0 ± � � 0 S �)B � 0 
 0 S � � 0 S ��
%
 0 � �aS K � 0 U%BÀ�Á¶�T ± � � 0 S � � 0 S � � 0 S ��B%B � 
 
�S � � K��%K �

�

����WiEOi]DW�$]�RNWRV]LOLNiW�ILQRPtWRWW�PRGHOOMH��% ! O�(�78�	, ,  ��������>c
�
@��

�

$�5LHWYHOG�ILQRPtWiVEyO�NDSRWW�PRGHOOE O�V]iPtWRWW�U|QWJHQ�GLIIUDNFLyV�NpSHW�D�����

iEUiQ� PXWDWMXN� EH�� 1DSMDLQNEDQ� D� U|QWJHQ� GLIIUDNFLyV� ODERUDWyULXPRNEDQ� VRN� KHO\HQ�

DONDOPD]QDN�D�JRQLRPpWHU�V]|JHOIRUGXOiViYDO�IRO\DPDWRVDQ�YiOWR]y�GLYHUJHQFLD�UpVW��(]�

D�WHOMHV��T�V]|J�WDUWRPiQ\RQ�HJ\IRUPD�PLQWD�PHJYLOiJtWiVW��H]iOWDO�HJ\HQOHWHV�KiWWHUHW�

pV� D� QDJ\REE� V]|JHNQpO� NLVHEE� LQWHQ]LWiV� YHV]WHVpJHW� HUHGPpQ\H]�� +iWUiQ\D�� KRJ\� D�

GLIIUDNWRJUDP� PRGHOOH]pVH� V]HPSRQWMiEyO� IRQWRV� LQWHQ]LWiV� DGDWRNKR]� ~MDEE�

NRPSOH[LWiV� MiUXO�� $� EL]RQ\WDODQViJ� HONHU�OpVH� pUGHNpEHQ� IL[� GLYHUJHQFLD� UpVW�
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KDV]QiOWDP�� $� V]iPtWRWW� GLIIUDNWRJUDPEDQ� D]� DODSYRQDODW� |W|GUHQG � ILQRPtWRWW�

SROLQRPPDO� LOOHV]WHWWHP�� $� SURILO� DODN� OHtUiViUD� D� )LQJHU�� &R[� pV� -HSKFRDW� iOWDO�

EHYH]HWHWW��pV�+RZDUG�>��@�iOWDO�LJD]ROW�DV]LPPHWULNXV�WDJRW�WDUWDOPD]y�3V]HXGR�9RLJKW�

I�JJYpQ\W� DONDOPD]WDP��$]�RULHQWiFLyV� HIIHNWXV�PRGHOOH]pVpUH� D�'ROODVH�PRGHOOW� >��@�

KDV]QiOWDP�IHO��
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�

�

�

�

�

�
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�

����iEUD�$]�RNWRV]OLNiW�NtVpUOHWL��IHNHWH�Ä�´�MHO���V]iPtWRWW��IRO\WRQRV�SLURV�

YRQDO��pV�N�O|QEVpJ��]|OG�IRO\WRQRV�YRQDO��GLIIUDNWRJUDPMD��

�

0LYHO�D�3� � � WpUFVRSRUWEDQ�QLQFVHQHN�VSHFLiOLV�SR]tFLyN�� tJ\�D]�DWRPNRRUGLQiWiNUD�

QHP� OHKHWHWW�JHRPHWULDL�PHJN|WpVHNHW� WHQQL��$� ILQRPtWiVEDQ����� I�JJHWOHQ�SDUDPpWHUW�

KDV]QiOWDP� IHO�� PHO\E O� ���� D� V]HUNH]HWHW� OHtUiViUD� V]ROJiOW� �FHOOD� SDUDPpWHUHN�� DWRP�

NRRUGLQiWiN��iOWDOiQRV�pV�DWRPL�K PR]JiV�WpQ\H] N���$�IHQQPDUDGy�����D�VNiOD�IDNWRUW�

LOO�� D� KiWWHUHW�� D� QRUPDOL]iOW� FV~FV� DODNRW� pV� D� NtVpUOHWL� JHRPHWULiW� OHtUy� SDUDPpWHUHNHW�

WDUWDOPD]WD�� $]� DQL]RWUyS� K PR]JiV� WpQ\H] N� EHYH]HWpVpYHO�� D]� HJ\LGHM OHJ� DNWtY�

SDUDPpWHUHN�QDJ\�V]iPD�PLDWW�D�ILQRPtWiV�LQVWDELOOi�YiOW��PHO\HW�D�0DUTXDUW�DOJRULWPXV�

DONDOPD]iViYDO� VHP� VLNHU�OW� NLN�V]|E|OQL��$�SUREOpPD�RND� D� NtVpUOHWL� IHOYpWHO� J\HQJH�

LQWHQ]LWiV� IHOERQWiViUD� YH]HWKHW � YLVV]D�� PHO\� N�O|Q|VHQ� D� QDJ\REE�

V]|JWDUWRPiQ\RNEDQ�MHOHQLN�PHJ��$]�DQL]RWUyS�K PR]JiV�YDOyViJK �PRGHOOH]pVpKH]�H]�



6]LQWHWLNXV�UpWHJV]LOLNiW�V]HUNH]HWpQHN�PHJKDWiUR]iVD� 3LOWHU�=ROWiQ�

� � �
���

D]� LQIRUPiFLy�HOHQJHGKHWHWOHQ�� tJ\�D�UHQGHONH]pVUH�iOOy�DGDWRN�DODSMiQ�FVDN�D]� L]RWUyS�

K PR]JiV�WpQ\H] NHW�DGWDP�PHJ��
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$�YpJOHJHV�FHOODSDUDPpWHUHN�D�N|YHWNH] N��D� �����������c��F� �����������c��$]�

RNWRV]LOLNiW�V]HUNH]HWpUH�MHOOHP] �DWRPWiYROViJRNDW�D�����WiEOi]DW�WDUWDOPD]]D��
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6L�� �� 2��� ������� �� 1D�� �� 1D�� ������� �������
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$�V]HUNH]HWL�PRGHOO�WRYiEEL�ILQRPtWiVD�V]LQNURWURQ�U|QWJHQ��LOO��QHXWURQGLIIUDNFLyV�

PyGV]HUUHO�OHKHWVpJHV��$�HOHP]pVHN�SRQWRVDEE�DWRPNRRUGLQiWiNDW�DGKDWQDN��pV�OHKHW Yp�

WHV]LN� D]� DQL]RWUyS� K PR]JiV� SDUDPpWHUHNQHN�� LOO�� D� NULVWiO\WDQL� SR]tFLyN�

EHW|OW|WWVpJpQHN� PHJKDWiUR]iViW�� $� NRUV]HU � V]HUNH]HWPHJKDWiUR]iVL� HOMiUiVRNEDQ�

J\DNUDQ� ILQRPtWMiN� D� PRGHOOW� V]LPXOWiQ� U|QWJHQ� pV� QHXWURQGLIIUDNFLyV� DGDWRN�

VHJtWVpJpYHO�� $]� RNWRV]LOLNiW� HVHWpEHQ� U|QWJHQ� V]LQNURWURQ� PpUpVHNUH� QHP� YROW�

OHKHW VpJ�� $� QHXWURQGLIIUDNFLyV� PpUpVHN� HJ\LN� DODSYHW � IHOWpWHOH�� KRJ\� D� PLQWiW� D�

KLGURJpQ� DWRPPDJRN� LQNRKHUHQV� V]yUiViQDN� FV|NNHQWpVpUH� GHXWHUiOQL� NHOO�� $� ...,�

PXQNDWiUVDL� NpUpVHPUH� HO iOOtWRWWiN� D]� RNWRV]LOLNiW� GHXWpULXPRV� YiOWR]DWiW�� PHOO\HO� D�

.).,�QHXWURQ�GLIIUDNWRPpWHUpQ�NtVpUOHWHW�YpJH]W�QN��$�KRVV]~�IHOYpWHOL�HOMiUiV�VRUiQ�D�

PLQWD�D�N|UQ\H]HWWHO�pULQWNH]HWW�pV�LVPpW�+�IRUPiUD�DODNXOW��$�NDSRWW�GLIIUDNWRJUDP�D]�

HPOtWHWW�RNEyO�QHP�YROW�DONDOPDV�V]HUNH]HWHOHP]pVUH��

$]� RNWRV]LOLNiW� DWRPL� V]LQW � WpUEHOL� HOUHQGH]pVpW� D� ���� iEUiQ� PXWDWMXN� EH�� 0LQW�

OiWKDWy�� D]� RNWRV]LOLNiW� V]LOLNiWYi]D� D� UpWHJV]LOLNiWRNEDQ� HGGLJ� PpJ� QHP� WDSDV]WDOW��

HOOHQEHQ� V]iPRV� ]HROLW� V]HUNH]HWEHQ� MyO� LVPHUW� �SHQWDV]LO� ]HROLWRN��� |WWDJ~� J\ U NHW�

WDUWDOPD]y�EORNNRNEyO�pStWNH]LN��(]�D�IHOpStWpV�PHJHU VtWL�D�*DUFpV�pV�WiUVDL�>��@�iOWDO�

WHWW� pV]UHYpWHOW�� PHO\� DODSMiQ� D]� iOWDOXN� HONpS]HOW� HOPpOHWL� PRGHOOEHQ� D� GDFKLDUGLW�

PLQWiMiUD� |W�� KDW� pV� QpJ\WDJ~� J\ U NE O� iOOy� FHOOiW� MDYDVROWDN� ����� D� pV� E� iEUiN��� $�

9RUWPDQQ� pV� WiUVDL� >��@� iOWDO� PHJKDWiUR]RWW� 5XE���� V]HUNH]HW� DQDOyJLiMiUD�� D]�

RNWRV]LOLNiWEDQ�PLQGHQ�EORNN�QpJ\�V]RPV]pGRV�EORNNKR]�NDSFVROyGLN�V]LPPHWULNXVDQ�

�����iEUD���$�EORNNRW�D�Q\ROF�>6L2 à @�WHWUDpGHU�N|]�O�QpJ\��Q\ROF�R[LJpQ�KtGRQ�NHUHV]W�O�

NDSFVROMD� D� V]RPV]pGRV� EORNN� 6L� DWRPMDLKR]� ����� E� iEUD��� $� IHQQPDUDGy� QpJ\� 6L�

KRUGR]]D�D�KLGUR[LO�FVRSRUWRNDW��YDJ\�D�1D�SR]LWtY� W|OWpVpQHN�NLHJ\HQOtWpVpUH�V]ROJiOy�

QHJDWtY�W|OWpVW��
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����iEUD�$]�RNWRV]LOLNiW�NULVWiO\V]HUNH]HWpQHN�ÄE´�LUiQ\~�SHUVSHNWLYLNXV�Qp]HWH��$�

V]LOtFLXP�DWRPRNDW�ViUJD��D]�R[LJpQHNHW�NpN��D�QiWULXPRNDW�SHGLJ�]|OG�V]tQQHO�MHO|OW�N��

� �

D� � � � � E�

����D��$�*DUFpV�pV�WiUVDL�iOWDO�D�GDFKLDUGLW�DQDOyJLiMiUD�NpV]tWHWW�RNWRV]LOLNiW�EORNN��E��$�

V]LOLNiWYi]�pStW �HOHPH��PHO\HW�QpJ\�|WWDJ~�J\ U �DONRW��

F�

D�



6]LQWHWLNXV�UpWHJV]LOLNiW�V]HUNH]HWpQHN�PHJKDWiUR]iVD� 3LOWHU�=ROWiQ�

� � �
���

�

�

�

����iEUD�$]�RNWRV]LOLNiW�V]HUNH]HWpQHN�ÄF´�LUiQ\~�SHUVSHNWLYLNXV�Qp]HWH��$�V]LOtFLXP�

DWRPRNDW�ViUJD��D]�R[LJpQHNHW�NpN��D�QiWULXPRNDW�SHGLJ�]|OG�V]tQQHO�MHO|OW�N��

�

$� W|OWpVKRUGR]y� 1D
á
� NDWLRQRN� D� UpWHJHN� N|]WL� WpUEHQ� KHO\H]NHGQHN� HO�� $� N|]EH�

UpWHJ]HWW� Yt]PROHNXOiN� R[LJpQMHL� D� NDWLRQRN� N|U�O� RNWDpGHUHVHQ� NRRUGLQiOyGQDN��

RO\PyGRQ��KRJ\�D�>1D2 â @�RNWDpGHUHN�N|]|V�pOOHO�UHQGHONH]QHN�pV�HJ\GLPHQ]LyV�OiQFRW�

DONRWQDN������iEUD���

�����gVV]HIRJODOiV�

�

$� QDSMDLQNLJ� LVPHUW� 1D�WDUWDOP~� UpWHJV]LOLNiWRNDW� pV� D]RN� V]LQWHWLNXV� IRUPiLW�

V]iPWDODQ�YRQDWNR]iVEDQ�PHJWDOiOKDWMXN�D]�LURGDORPEDQ��(J]DNW�PyGRQ�PHJKDWiUR]RWW�

V]HUNH]HWHW� D]RQEDQ� FVDN� D�PDNDWLW� HVHWpEHQ� WDOiOKDWXQN�� 6]HUNH]HWH� DODSMiXO� V]ROJiOW�

PiV� DQ\DJRN�� PLQW� SO�� D]� RNWRV]LOLNiW�� V]iUPD]WDWRWW� PRGHOO� V]HUNH]HWHLQHN�

HONpV]tWpVpEHQ�� $� U|QWJHQGLIIUDNFLyV��
ã)ä
6L� 105� pV� HJ\pE� DQ\DJV]HUNH]HWL� YL]VJiOy�

PyGV]HUHNNHO� Q\HUW� DGDWRNUD� WiPDV]NRGYD� V]iPRV� HONpS]HOpV� MHOHQW� PHJ� D�

V]DNLURGDORPEDQ�� (]HN� D� V]HUNH]HWL� PRGHOOHN� D]RQEDQ� N|]YHWHWW� LQIRUPiFLyN� pV�

N|YHWNH]WHWpVHN� ~WMiQ� V]�OHWWHN�� pUYpQ\HVVpJ�NHW� QHP� LJD]ROMD� NULVWiO\WDQL�� V]HUNH]HW�

HOHP]pVL�PXQND��

'ROJR]DWRPEDQ� D� NRUiEEDQ� N|]|OW� RNWRV]LOLNiW� PRGHOOHN�� LOO�� NpPLD�V]HUNH]HWL�

DQDOyJLiN� DODSMiQ� YpJH]WHP� HOHP]pVW�� $]� RNWRV]LOLNiW� NpPLDL� |VV]HWpWHOpQHN�

D�

E�
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LVPHUHWpEHQ�� D� QDJ\PpUWpN � KDVRQOyViJ� DODSMiQ�� D� 5XE���� QpYHQ� PHJKDWiUR]RWW�

V]LQWHWLNXV� UpWHJV]LOLNiW� V]HUNH]HWL� DGDWDLW� IHOKDV]QiOYD� NpV]tWHWWHP� PRGHOOW�� 5|QWJHQ�

SRUGLIIUDNFLyV� PyGV]HUUHO� PHJKDWiUR]WDP� D]� HOHPL� FHOOiW�� PDMG� D� V]LPPHWULD� HOHPHN�

LVPHUHWpEHQ� D� WpUFVRSRUWRW�� $� PLQWD� NtVpUOHWL� U|QWJHQGLIIUDNFLyV� DGDWDLQDN� ELUWRNiEDQ�

HOYpJH]WHP� D]� HOPpOHWL� PRGHOO� ILQRPtWiViW� 5LHWYHOG� PyGV]HUUHO�� $]� HUHGPpQ\HN�

VWDWLV]WLNDL� HOHP]pVH� D]W� PXWDWWD�� KRJ\� D� PHJILJ\HOW� pV� D� PRGHOO� DODSMiQ� V]iPtWRWW�

GLIIUDNFLyV�NpSHN�N|]|WW�QLQFV�V]LJQLILNiQV�HOWpUpV��$�PDUDGy�KLED�MyUpV]W�D�NLV�PpUWpN �

RULHQWiFLy�� LOO�� D� NtVpUOHWL� IHOYpWHO� NRUOiWR]RWW� LQWHQ]LWiV� IHOERQWiViQDN� N|V]|QKHW �� (]W�

HJ\UpV]W� D� UHQGHONH]pVUH� iOOy� EHUHQGH]pV� NpSHVVpJH��PiVUpV]W� D�PLQWD�PLNURNULVWiO\RV�

WXODMGRQViJD�KDWiUR]]D�PHJ��

$� V]HUNH]HWL� DGDWRN� LVPHUHWpEHQ� iEUi]ROWDP� D]� RNWRV]LOLNiW� WpUEHOL� DWRPL�

HOUHQGH]pVpW�� $� V]LOLNiWUpWHJ� IHOpStWpVH� KDVRQOyViJRW� PXWDW� HJ\HV� ]HROLWRNUD� MHOOHP] ��

|WWDJ~�J\ U NE O�iOOy�FHOODUHQGV]HUUHO��$]�DODSFHOOiN�QpJ\HV�NDSFVROyGiV~�NpWGLPHQ]LyV�

UpWHJHW� KR]QDN� OpWUH�� $� UpWHJHN� N|]|WWL� WHUHW� 1D
á
� NDWLRQRN�� pV� NHW� N|U�OYHY �

Yt]PROHNXOiN� W|OWLN� NL�� $� Yt]PROHNXOiN� R[LJpQMHL� RNWDpGHUHNHW� DONRWQDN� PHO\HN�

N|]pSSRQWMiEDQ� D� 1D
á
� LRQRN� KHO\H]NHGQHN� HO�� $� V]RPV]pGRV� RNWDpGHUHN� N|]|V� pOOHO�

UHQGHONH]QHN�pV�HJ\GLPHQ]LyV�OiQFRW�DONRWQDN��

$]�RNWRV]LOLNiW� V]HUNH]HWpQHN�GLUHNW�PHJKDWiUR]iViKR]�D� WHFKQLNDL� IHOWpWHOHN�QHP�

iOOWDN�UHQGHONH]pVUH��$]�iOWDODP�Yi]ROW�V]HUNH]HWL�PRGHOO�DODSMiXO�D�5XE����V]HUNH]HWL�

DGDWDL�V]ROJiOWDN��PHO\QHN�IL]LNDL�pV�NpPLDL�WXODMGRQViJDL�D]�RNWRV]LOLNiWWDO��LOHULW��YDOy�

D]RQRVViJiUD� HQJHGQHN� N|YHWNH]WHWQL�� (QQHN� EL]RQ\tWiViW�� LOO�� D� IHQQiOOy� HOWpUpVHN�

IHOGHUtWpVpW�5LHWYHOG�PyGV]HUUHO�YpJH]WHP�HO��$]�HOMiUiV�DNNRU�DONDOPD]KDWy��KD�D�YDOyGL�

V]HUNH]HWHW�MyO�N|]HOtW �PRGHOOHO�UHQGHONH]]�QN��$�YL]VJiODWRN�VRUiQ�D�WpUV]LPPHWULiEDQ�

WDSDV]WDOW� N�O|QEVpJ� HOOHQpUH�� D� V]iUPD]WDWRWW� PRGHOO� DODSMiQ� V]iPtWRWW� U|QWJHQ�

SRUGLIIUDNFLyV� NpS� MyO� LOOHV]NHGHWW� D� PHJILJ\HOW� GLIIUDNWRJUDPKR]�� $]� HUHGPpQ\HN�

DODSMiQ�HOPRQGKDWy��KRJ\�D]�RNWRV]LOLNiW�pV�D�9RUWPDQQpN�iOWDO�5XE����QDN�HOQHYH]HWW�

PLQWD�QDJ\�YDOyV]tQ VpJJHO�D]RQRV�V]HUNH]HWWHO�UHQGHONH]LN��$�PHJILJ\HOW�N�O|QEVpJHN�

DEEyO� DGyGKDWQDN��KRJ\� D�NULVWiO\RVtWiVL� HOMiUiV� VRUiQ�D�NpW�PLQWD�EHOV � UHQGH]HWWVpJH�

HOWpU � PpUWpNEHQ� DODNXOW� NL�� 3RUGLIIUDNFLyV� HOMiUiVRNEDQ� D� PLQWD� W|PHJpU O� NDSXQN�

LQIRUPiFLyW�� PHO\EHQ� HJ\DUiQW� UpV]W� YHV]QHN� D� MyO� pV� D� URVV]DEE� PpUWpNEHQ�

NULVWiO\RVRGRWW� HJ\HGHN� LV�� $]� RNWRV]LOLNiW� WpUFVRSRUWMiW� QDJ\� V]iP~� HJ\NULVWiO\�

HOHNWURQGLIIUDNFLyV�HOHP]pVpYHO�KDWiUR]WDP�PHJ��PHO\QHN�HUHGPpQ\pW�D]�HJpV]�PLQWiUD�

pUYpQ\HVQHN�WHNLQWHWWHP��
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ÒM�WXGRPiQ\RV�HUHGPpQ\HN�

�
��� 0LNURKXOOiP~� HQHUJLDN|]OpV� NULVWiO\V]HUNH]HWUH� J\DNRUROW� KDWiViW� 1D$� ]HROLW�

PRGHOO�DQ\DJRQ�YL]VJiOWDP��0HJiOODStWRWWDP��KRJ\�D�V]HUNH]HW�iWDODNXOiVD�D�N|]|OW�

HQHUJLD� LQWHQ]LWiViYDO� pV� D� N|]OpV� LG WDUWDPiYDO� DUiQ\RVDQ�� IRO\DPDWRVDQ� PHQW�

YpJEH�� (]]HO� HOOHQWpWEHQ� D� KDJ\RPiQ\RV�PHOHJtWpV� VRUiQ�� D]� iWDODNXOiV� D]� HUHGHWL�

V]HUNH]HW�|VV]HRPOiVD�XWiQ�pV�QHP�D]]DO�SiUKX]DPRVDQ�W|UWpQW��5|QWJHQGLIIUDNFLyV�

PyGV]HUUHO� PHJiOODStWRWWDP�� KRJ\� D]� ~M� Ii]LV� D]� HQHUJLD� N|]OpVH� XWiQ� D]RQQDO�

PHJMHOHQW� �DODFVRQ\�NDUQHJLW��� PtJ� D� ]HROLW� MHOOHP] � UHIOH[LyLW� FV|NNHQ �

LQWHQ]LWiVVDO� D]RQRVtWRWWDP�� $� KDJ\RPiQ\RV� K N|]OpV� VRUiQ� ���� �&� N|U�O� VWDELO�

Ii]LVNpQW� QHIHOLQ� DODNXOW� NL� MHOHQW V� PHQQ\LVpJ � DPRUI� UpV]� PHOOHWW�� $�

U|QWJHQGLIIUDNFLyV� V]HUNH]HWHOHP]pVVHO� PHJPXWDWWDP�� KRJ\� PLNURKXOOiP~� NH]HOpV�

KDWiViUD�D�]HROLW�HJ\�KDVRQOy�V]HUNH]HWL�HOHPHNE O�pStWNH] ��DODFVRQ\�V]LPPHWULiM~�

V]HUNH]HWWp�DODNXOW�pV�VWDELOL]iOyGRWW��

�

��� /DERUDWyULXPEDQ� HO iOOtWRWW� PHVWHUVpJHV� UpWHJV]LOLNiW� �RNWRV]LOLNiW� YDJ\� ,OHULW��

NULVWiO\RV� WpUV]HUNH]HWpQHN� U|QWJHQ� SRUGLIIUDNFLyV� HOHP]pVpW� YpJH]WHP� HO�� $]�

RNWRV]LOLNiW� WpUFVRSRUWMiW� �3� å �� QDJ\� V]iP~� HJ\NULVWiO\� HOHNWURQGLIIUDNFLyV�

HOHP]pVpYHO� KDWiUR]WDP�PHJ�� PHO\QHN� HUHGPpQ\pW� D]� HJpV]� PLQWiUD� pUYpQ\HVQHN�

WHNLQWHWWHP��$]� LVPHUW� NpPLDL� |VV]HWpWHO� pV� DQDOyJ� V]HUNH]HWL� HOHPHN� VHJtWVpJpYHO�

HONpV]tWHWWHP�D� OHKHWVpJHV�V]HUNH]HWL�PRGHOOW��PHO\QHN�pUYpQ\HVVpJpW�5LHWYHOG�IpOH�

V]HUNH]HWILQRPtWiVVDO� LJD]ROWDP��$]� HUHGPpQ\HN� VWDWLV]WLNDL� HOHP]pVH� D]W�PXWDWWD��

KRJ\� D� PHJILJ\HOW� pV� D� PRGHOO� DODSMiQ� V]iPtWRWW� GLIIUDNFLyV� NpSHN� N|]|WW� QLQFV�

V]LJQLILNiQV�HOWpUpV��$�PDUDGy�KLED� MyUpV]W�D�NLV�PpUWpN �RULHQWiFLy�� LOO��D�NtVpUOHWL�

IHOYpWHO�NRUOiWR]RWW�LQWHQ]LWiV�IHOERQWiViQDN�N|V]|QKHW ���

�

��� $� V]HUNH]HWL� DGDWRN� LVPHUHWpEHQ� iEUi]ROWDP� D]� RNWRV]LOLNiW� WpUEHOL� DWRPL�

HOUHQGH]pVpW�� $� V]LOLNiWUpWHJ� IHOpStWpVH� KDVRQOyViJRW� PXWDWRWW� HJ\HV� ]HROLWRNUD�

MHOOHP] �� |WWDJ~� J\ U NE O� iOOy� FHOODUHQGV]HUUHO�� $� V]HUNH]HWL� PRGHOO� DODSMiXO� D�

5XE���� HOQHYH]pV � V]LQWHWLNXV� UpWHJV]LOLNiW� V]HUNH]HWL� DGDWDL� V]ROJiOWDN�� PHO\QHN�

IL]LNDL�pV�NpPLDL�WXODMGRQViJDL�D]�RNWRV]LOLNiWWDO��LOHULW��YDOy�QDJ\IRN~�KDVRQOyViJUD�

HQJHGQHN�N|YHWNH]WHWQL��(QQHN�EL]RQ\tWiViUD��LOO��D�IHQQiOOy�HOWpUpVHN�IHOGHUtWpVpUH�D�

5LHWYHOG�PyGV]HUW�DONDOPD]WDP��$�YL]VJiODWRN�VRUiQ��D�WpUV]LPPHWULiEDQ�WDSDV]WDOW�
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N�O|QEVpJ�HOOHQpUH��D�IHOiOOtWRWW�PRGHOO�DODSMiQ�V]iPtWRWW�U|QWJHQ�SRUGLIIUDNFLyV�NpS�

MyO�LOOHV]NHGHWW�D�PHJILJ\HOW�GLIIUDNWRJUDPKR]��$]�HUHGPpQ\HN�DODSMiQ�HOPRQGKDWy��

KRJ\� D]� RNWRV]LOLNiW� pV� D� 9RUWPDQQpN� iOWDO� 5XE����QDN� HOQHYH]HWW� PLQWD� QDJ\�

YDOyV]tQ VpJJHO�D]RQRV�V]HUNH]HWWHO�UHQGHONH]LN��

�

��� ÒM��NLUiOLV�WXODMGRQViJ~�IRO\DGpNNURPDWRJUiILiV�iOOyIi]LVW�iOOtWRWWXQN�HO �1D$�]HROLW�

NULVWiO\RV�KRUGR]yQ��5|QWJHQGLIIUDNFLyV�PyGV]HUUHO�PHJiOODStWRWWDP��KRJ\�D�PLQWD�

HO iOOtWiVD� VRUiQ� D� ]HROLW� NULVWiO\RV� WXODMGRQViJiW� PHJ UL]WH�� $]W� WDOiOWDP�� KRJ\� D�

NH]HOpV�KDWiViUD�NtVpU �Ii]LVNpQW�1�1¶�'LF\FORKH[LONDUEDPLG�MHOHQW�PHJ�D�PLQWiEDQ��

PtJ� D� IHO�OHWKH]� N|W|WW� PRQRPROHNXOiULV� UpWHJHW� D� GLIIUDNWRJUDPEDQ� QHP�

D]RQRVtWRWWDP�� 0HJiOODStWRWWDP�� KRJ\� D]� iOOyIi]LV� D� NULVWiO\RV� KRUGR]yQ� D�

UHQGH]HWWVpJ�NHOO �PpUWpNpQHN�PHJWDUWiViYDO�NLDODNtWKDWy��$�IHO�OHWL�UpWHJ�D]RQEDQ�D�

U|QWJHQGLIIUDNFLyV�PyGV]HUUHO�QHP�WDQXOPiQ\R]KDWy��
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1HZ�VFLHQWLILF�UHVXOWV�

�
�

�
��� 7KH� HIIHFW� RI� PLFURZDYH� LUUDGLDWLRQ� RQ� 1D$� ]HROLWH� KDV� EHHQ� VWXGLHG� LQ�

FRPSDULVRQ�ZLWK� FODVVLFDO� KHDW� WUHDWPHQW��7KH� VWUXFWXUH� RI�1D$�]HROLWH� FKDQJHG�

FRQFXUUHQWO\� ZLWK� PLFURZDYH� WUHDWPHQW�� 7KH� ORQJHU� WKH� LUUDGLDWLRQ� SHULRG�� WKH�

ODUJHU� DPRXQW� RI� ]HROLWH� WUDQVIRUPHG� LQWR� DQRWKHU� FU\VWDOOLQH� SKDVH� �ORZ�

FDUQHJLHLWH���ZKLOH�D�GHFUHDVLQJ�]HROLWH�FRQWHQW�UHPDLQHG�GHWHFWDEOH��2Q�WKH�RWKHU�

KDQG�� GXULQJ� FODVVLFDO� KHDW� WUHDWPHQW� DW� �������� �&�� 1D$� ]HROLWH� ZHQW� WKURXJK�

VXEVHTXHQW�VWUXFWXUDO�FKDQJHV��DW�DERXW������&�QHSKHOLQH��1D$O6L2 à ��FU\VWDOOL]HG�

DV�D� VWDEOH�SKDVH�DORQJ�ZLWK�D�FRQVLGHUDEOH�DPRXQW�RI�DPRUSKRXV�PDWHULDO��7KH�

SUREDELOLW\� RI� UHRUJDQL]DWLRQ� RI� ]HROLWH� VWUXFWXUDO� VXE�XQLWV� WR� IRUP� ORZHU�

V\PPHWU\�IUDPHZRUN�GXH�WR�PLFURZDYH�WUHDWPHQW�KDV�EHHQ�HVWDEOLVKHG�EDVHG�RQ�

[�UD\�GLIIUDFWLRQ�GDWD��

�

��� 7KH�FU\VWDOOLQH�VWUXFWXUH�RI�D�V\QWKHWLF�OD\HU�VLOLFDWH�ZDV�GHWHUPLQHG�XVLQJ�LQGLUHFW�

PHWKRGV�� 7KH� VSDFH� JURXS� V\PPHWU\� �3� å �� ZDV� LGHQWLILHG� XVLQJ� HOHFWURQ�

GLIIUDFWLRQ�GDWD��%DVHG�RQ�DFFXUDWH�FKHPLFDO�FRPSRVLWLRQ�DQG�DQDORJRXV�VWUXFWXUDO�

XQLWV�� D� SRVVLEOH� IUDPHZRUN� PRGHO� KDV� EHHQ� SUHSDUHG� DQG� UHILQHG� E\� 5LHWYHOG�

PHWKRG��5HVXOWV�FRQILUPHG�JRRG�VWDWLVWLFDO�DJUHHPHQW�ZLWK�REVHUYHG�GDWD��

�

��� 7KH� WKUHH� GLPHQVLRQDO� PRGHO� RI� RFWRVLOLFDWH� KDV� EHHQ� SUHSDUHG� XVLQJ� VWUXFWXUDO�

GDWD� UHVXOWHG� E\� WKH� 5LHWYHOG� DQDO\VLV�� 7KH� IUDPHZRUN� VWUXFWXUH� RI� WKH� VLOLFDWH�

OD\HU� FRQWDLQV� FHOOV� FRPSRVHG� E\� �� PHPEHUHG� ULQJV�� DOUHDG\� REVHUYHG� DV�

VHFRQGDU\�EXLOGLQJ�XQLW�RI� VRPH�]HROLWHV��7KH� LQLWLDO� VWUXFWXUDO�PRGHO�ZDV�PDGH�

EDVHG� RQ� WKH� VWUXFWXUDO� GDWD� RI� 5XE����� D� V\QWKHWLF� OD\HU� VLOLFDWH�� &KHPLFDO�

FRPSRVLWLRQ� DQG� SK\VLFDO� SURSHUWLHV� RI� 5XE���� GHQRWHG� VWUXFWXUDO� DQDORJ\��

'HVSLWH� WKH� GLIIHUHQFH� LQ� VSDFH� JURXS� V\PPHWU\�� WKH� FDOFXODWHG� SDWWHUQ� JDYH� D�

JRRG�ILW�RI�WKH�REVHUYHG�GDWD�� WKHUHIRUH�� LW�FDQ�EH�VWDWHG�WKDW�VWDWLVWLFDOO\�5XE����

DQG�RFWRVLOLFDWH�KDYH�WKH�VDPH�VWUXFWXUH��
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�

��� ;�UD\�GLIIUDFWULRQ�DQDO\VLV�RI� D� FKLUDO� OLTXLG�FKURPDWRJUDSKLF� VWDWLRQDU\�SKDVH� ��

SUHSDUHG� RQ� D� FU\VWDOOLQH� PDWHULDO� �1D$� ]HROLWH��� XVLQJ� LWV� ZHOO� RUGHUHG� RXWHU�

VXUIDFH�±�ZDV�SHUIRUPHG�ILUVW�� ,W�ZDV�VWDWHG� WKDW� WKH�DPRUSKRXV�PDWHULDO�FRQWHQW�

LQFUHDVHG� GXULQJ� WKH� SUHSDUDWLRQ� DV� FRPSDUHG� WR� WKH� RULJLQDO� 1D$� ]HROLWH��

KRZHYHU�� WKH� FKDUDFWHULVWLF� FU\VWDOOLQLW\� RI� WKH� ZKROH� PDWHULDO� ZDV� SUHVHUYHG��

2ZLQJ�WR�WKH�SUHVHQFH�RI�����GLQLWUREHQ]R\O�/�OHXFLQH��QHZ�UHIOHFWLRQV�DSSHDUHG�

LQ� WKH� ;5'� SDWWHUQ� REWDLQHG� IURP� WKH� SUHSDUHG� &63�� 7KHVH� UHIOHFWLRQV� ZHUH�

GLIIHUHQW�IURP�WKRVH�RI�SXUH�'1%�/�OHXFLQH��$V�LW�ZDV�WKRXJKW�EHIRUH��WKH�RUJDQLF�

PRQROD\HU� LV� QRW� FU\VWDOOLQH�� VR� LW� GLG� QRW� SURGXFH� ;5'� SDWWHUQ�� 7KH� SKDVH�

LGHQWLILFDWLRQ�VKRZHG�WKH�SUHVHQFH�RI�D�VHFRQG�LQGHSHQGHQW�SKDVH�LQ�WKH�VDPSOH��,W�

ZDV�GHWHUPLQHG�DV�1�1¶�'LF\FORKH[\OXUHD��

�
�
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�
>�@� 5LHWYHOG��+��0�����������$�SURILOH�UHILQHPHQW�PHWKRG�IRU�QXFOHDU�DQG�PDJQHWLF�

VWUXFWXUHV��-��$SSO��&U\VW�������������

>�@� 0DOPURV��*���7KRPDV��-��2�����������/HDVW�VTXDUHV�VWUXFWXUH�UHILQHPHQW�EDVHG�RQ�

SURILOH� DQDO\VLVRI� SRZGHU� ILOP� LQWHQVLW\� GDWD�PHDVXUHG� RQ� DQ� DXWRPDWLF�PLFUR�

GHQVLWRPHWHU��-��$SSO��&U\VW�������������

>�@� <RXQJ�� 5�� $��� 0DFNLH�� 3�� (��� 9RQ� 'UHHOH�� 5�� %��� �������� $SSOLFDWLRQ� RI� WKH�

SDWWHUQ�ILWWLQJ�VWUXFWXUH�UHILQHPHQW� PHWKRG� WR� ;�UD\� SRZGHU� GLIIUDFWRPHWHU�

SDWWHUQV��-��$SSO��&U\VW����������������

>�@� %LVK��'�/���+RZDUG��6�$����������4XDQWLWDWLYH�SKDVH�DQDO\VLV�XVLQJ�WKH�5LHWYHOG�

PHWKRG��-��$SSO��&KULVW��������������

>�@� %LVK��'�/���3RVW��-�(����������4XDQWLWDWLYH�DQDO\VLV�RI�JHRORJLFDO�PDWHULDOV�XVLQJ�

;�UD\�SRZGHU�GLIIUDFWLRQ�GDWD� DQG� WKH�5LHWYHOG� UHILQHPHQW�PHWKRG��*HRO�� 6RF��

$PHU��$EVWU��3URJUDPV������$�����

>�@� (ZDOG�� 3�3��� �������'DV� UH]LSURNH� JLWWHU� LQ� GHU� VWUXNWXUWKHRULH��=�� .ULVWDOORJU��

�$���������������

>�@� -HQNLQV��5����������6DPSOH�SUHSDUDWLRQ�PHWKRGV�LQ�;�UD\�SRZGHU�GLIIUDFWRPHWU\��

5HSRUW�RI�-&3'6�7DVN�*URXS��3RZGHU�'LII������������

>�@� 6FKUHUUHU�� 3��� ������� %HVWLPPXQJ� GHU� JURVVH� XQG� GHU� LQQHUHQ� VWUXNWXU� YRQ�

NROORLGWHLOFKHQ� PLWWHOV� U|QWJHQVWUDKOXQJ�� 1DFKU�� *HV�� :LVV�� *|WWLQJHQ��

6HSWHPEHU����������

>�@� 'UDJRR��$�/�����������6WDQGDUG�UHIHUHQFH�PDWHULDOV�IRU�SRZGHU�GLIIUDFWLRQ��3DUW�,�

±�2YHUYLHZ�RI�FXUUHQW�DQG�IXWXUH�VWDQGDUG�PDWHULDOV��3RZGHU�'LII��������������

>��@� %UHFN��'�:���(YHUVROH��:�*���0LOWRQ��5�0���5HHG��7�%���7KRPDV��7�/�����������

&U\VWDOOLQH� ]HROLWHV� ,�� 7KH� SURSHUWLHV� RI� D� QHZ� V\QWKHWLF� ]HROLWH�� 7\SH� $��� -��

$PHU��&KHP��6RF�����������������

>��@� 9DQ�%HNNXP��+���)ODQLJHQ��(��0���-DQVHQ��-��&��� ,QWURGXFLRQ� WR�]HROLWH�VFLHQFH�

DQG�SUDFWLFH��YDQ�'DP��+��(���$SSHQGL[� ,,���(OVHYLHU�6FLHQFH�3XEOLVKHUV�%��9��

����������������

>��@� 5HHG��7�%��� %UHFN��'�:���&U\VWDOOLQH� ]HROLWHV� ,,��&U\VWDO� VWUXFWXUH� RI� V\QWKHWLF�

]HROLWH�W\SH�$���-��$PHU��&KHP��6RF������������������������
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>��@� +RZHOO��3�$���$�UHILQHPHQW�RI�WKH�FDWLRQ�SRVLWLRQV�LQ�V\QWKHWLF�]HROLWH�W\SH�$���

$FWD�&U\VWDOORJU����������������������

>��@� %URXVVDUG�� /��� 6KRHPDNHU�� '�3�� �������� 7KH� VWUXFWXUHV� RI� V\QWKHWLF� PROHFXODU�

VLHYHV��-��$PHU��&KHP��6RF�����������������

>��@� %DUUHU�� %�0��� 0HLHU�� :�0��� �������� 6WXFWXUDO� DQG� LRQ� VLHYH� SURSHUWLHV� RI� D�

V\QWKHWLF�FU\VWDOOLQH�H[FKDQJHU�7UDQV��)DUDGD\�6RF�����������������

>��@� *UDPOLFK��9���0HLHU��:�0���7KH�FU\VWDO� VWUXFWXUH�RI�K\GUDWHG�1D$��$�GHWDLOHG�

UHILQHPHQW�RI� D�SVHXGRV\PPHWULF� ]HROLWH� VWUXFWXUH��=��.ULVWDOORJU���%G�������6��

����������������

>��@� 6PLWK�� -�9��� 'RZHOO�� /�*��� 5HYLVHG� FU\VWDO� VWUXFWXUH� RI� GHK\GUDWHG� 1D�W\SHG�

]HROLWH��=��.ULVWDOORJU����������������������

>��@� (XJVWHU��+��%���6FLHQFH���������������S�������

>��@� 6KHSSDUG��5��$���*XGH��$���-���$P��0LQHU���������������S�������

>��@� /DJDO\��*���%HQHNH��.���$P��0LQHU���������������S�������

>��@� /DJDO\��*���%HQHNH��.���:HLVV��$���=��1DWXUIRUVFK����������������S�������

>��@� ,OHU��5��.�����������-��&ROORLG�6FLHQFH�����S�������

>��@� ,OLQ��9��*���.LULFHQNR��/��)��� ,YDQRY��9��-X���.RQGUDFXN��9��-���9\VRFNLM��=��=���

��������'RNO��$NDG��1DXN�6665�������S�������

>��@� 0LFMXN��%��0�����������*HRNKLPLMD��S��������

>��@� /DJDO\��*���%HQHNH��.���:HLVV��$�����������$P��0LQHU�������S�������

>��@� /DJDO\��*���%HQHNH��.���$P��0LQHU���������������S�������

>��@� %ULQGOH\��*��:�����������$P��0LQHU�������S��������

>��@� $QQHKHG��$���)DOWK��/���/LQFROQ��)��&�����������=��.ULVWDOORJU��������S�������

>��@� 0F&XOORFK��/�����������-��$PHU��&KHP��6RF�������S��������

>��@� 6FKZLHJHU��:���+HLGHPDQQ��'���%HUJN��.��+�����������5HY��&KLP��0LQHU�������S�

�����

>��@� :ROI��)���6FKZLHJHU��:�����������=��$QRUJ��$OOJ��&KHP��������S�������

>��@� %RUEpO\��*���%H\HU��+�.���.DUJH��+��*���6FKZLHJHU��:���%UDQGW��$���%HUJN��.��

+�����������&OD\V�DQG�&OD\�0LQHUDOV������S�������

>��@� /DUVRQ��$�&���9RQ�'UHHOH�� 5�%�� �������*6$6�*HQHUDOL]HG� 6WUXFWXUH�$QDO\VLV�

6\VWHP��/DXU���������/RV�$ODPRV�1DWLRQDO�/DERUDWRU\��/RV�$ODPRV��

>��@� 2WKPHU�� .��� (QF\FORSHGLD� RI� FKHPLFDO� WHFKQRORJ\�� 0 V]DNL� .|Q\YNLDGy��

%XGDSHVW����������
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>��@� 9DQ�%HNNXP��+���)ODQLJHQ��(��0���-DQVHQ��-��&��� ,QWURGXFLRQ� WR�]HROLWH�VFLHQFH�

DQG� SUDFWLFH�� 6]RVWDN� 5���0RGLILHG� ]HROLWHV� (OVHYLHU� 6FLHQFH� 3XEOLVKHUV� %�� 9��

����������������

>��@� 3\OH��'��/���6HSDUDWLRQ�IRU�%LRWHFKQRORJ\�����6]DEy��/��3���.DOOy��'���6]RW\RU\��

/��� /DERUDWRU\� VFDOH� UHVROXWLRQ� RI� VKRUW� FKDLQ� FKLUDO� FDUER[\OLF� DFLG�� 5R\DO�

6RFLHW\�RI�&KHPLVWU\��/RQGRQ����������

>��@� &KHP��)��0��)���%HQULWRQ��1��/�����������&DQ��-��&KHP������S��������

>��@� +XQWHU��%��$���+RZDUG��&��-�����������/+30��$�&RPSXWHU�SURJUDP�IRU�5LHWYHOG�

$QDO\VLV�RI�;�UD\�DQG�QHXWURQ�SRZGHU�GLIIUDFWLRQ�SDWWHUQV��

>��@� *��5RXVV\��$��=RXODOLDQ��0��&KDUUH\UH�DQG�-HDQ�0DULH�7KLHEDXW��-��3K\V�&KHP���

����������������

>��@� 7�� 6]HQWPDUMD\��$�� 6]DOD\�� )�� =DJURXED� DQG�0�$��5RTXHV�� LQ�$�6��0XMXPGDU�

�(GLWRU���'U\LQJ�RI�+HDW�6HQVLWLYH�0DWHULDOV� RQ� ,QHUW�3DUWLFOHV�ZLWK�&RPELQHG�

�&RQYHFWLYH� DQG�0LFURZDYH�� +HDW� 7UDQVIHU�� 'U\LQJ� 
��� �3URF�� RI� WKH� �
æ ç
� ,QW��

'U\LQJ�6\PS���,'6¶����0RQWUHDO���3DUW�$��(OVHYLHU��$PVWHUGDP��������SS�������

>��@� )��=DJURXED��0�$��5RTXHV��7��6]HQWPDUMD\�DQG�$��6]DOD\��+XQJ��-��,QG��&KHP���

���������������

>��@� 3��3HUUp��'U\LQJ�7HFKQRORJ\������������������������

>��@� *��0DMHWLFK��5DGLDW��3K\V��&KHP����������������������

>��@� $UDIDW��-�&��-DQVHQ��$�5��(EDLG�DQG�+��YDQ�%HNNXP��=HROLWHV�����������������

>��@� %�-��:KLWWLQJWRQ��=HROLWHV�����������������

>��@� 3OXWK��-�-���6PLWK��-�9���$FFXUDWH� UHGHWHUPLQDWLRQ�RI�FU\VWDO�]HROLWH�$��$EVHQFH�

RI� QHDU� ]HUR� FRRUGLQDWLRQ� RI� VRGLXP�� 5HILQHPHQW� RI� 6L�� $O�RUGHUHG�

VXSHUVWUXFWXUH��-��$P��&KHP��6RF�������������������������

>��@� :LWKHUV��5��/���7KRPSVRQ��-��*���$FWD�&U\VW�������6HFWLRQ�%��������������

>��@� *DUFpV��-��0���5RFNH��6��&���&URZGHU��&��(���+DKQ��'��/�����������&OD\V�DQG�&OD\�

0LQHUDOV������S�������

>��@� 'H�:ROII��3��0�����������-��$SSO��&U\VW������S�������

>��@� 9RUWPDQQ��6���5LXV��-���6LHJPDQQ��6���*LHV��+�����������-��3K\V��&KHP��%�������S��

������

>��@� 5LXV��-�����������$FWD�&U\VWDOORJU��$�������������

>��@� 5LXV�� -��� 6DQ\H�� -��� 0LUDYLWOOHV�� &��� *LHV�� +��� 0DUOHU�� %��� 2EHUKDJHPDQQ�� 8���

��������$FWD�&U\VWDOORJU���$�������������
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>��@� +RZDUG��&��-�����������-��$SSO��&U\VW�����������

>��@� 'ROODVH��:��$�����������-��$SSO��&U\VWDOORJU�����������

�
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7XGRPiQ\RV�N|]OHPpQ\HN��NRQIHUHQFLiN�

�

�

���=��3LOWHU��6��6]DEy��0��+DV]QRV�1H]GHL��(��3DOODL�9DUViQ\L����������;�UD\�GLIIUDFWLRQ�

VWXG\� RI� WKH� HIIHFW� RI� PLFURZDYH� WUHDWPHQW� ]HROLWH� 1D�$�� 0LFURSRURXV� DQG�

0HVRSRURXV�0DW�������S�������

�

���/��3��6]DEy��6HOPHF]L��.���=��3LOWHU��$��6]pFVL��-��%RGQiU��e��+��/LSSDL��'��.DOOy��/��

6]RW\RU\��0HFKDQLVP�RI�(QDQWLRVHSDUDWLRQ� RQ� =HROLWH� 6XSSRUWHG�&KLUDO� 6WDWLRQDU\�

3KDVHV����������&KURPDWRJUDSKLD��9RO������1R�������S�������

�

��� *�� %DUNy�� =�� 3LOWHU�� %�� %HiWD�� -�� +ODYD\�� �������� 'HYHORSPHQW� RI� D� WKHUPDO�

SUHFLSLWDWRU�IRU�VHQVLWLYH�PDVV�PHDVXUHPHQW�RI�DHURVRO�SDUWLFOHV��-��$HURVRO�6FL��9RO��

����6XSSO�����SS��6����6�����

�

��� 5�� )iELiQ�� ,�� .RWVLV�� =�� 3LOWHU�� �������� &RPSDULVRQ� RI� SURSHUWLHV� RI� IORXUDSDWLWHV�

SUHSDUHG�E\�VROLG�VWDWH�UHDFWLRQ�DQG�SUHFLSLWDWLRQ��+XQJ��-��,QG��&KHP��9RO������SS��

���������

�

���=��3LOWHU�� /��3��6]DEy�� ��������;�UD\� VWXG\� RI� D�1D$�]HROLWH� EDVHG�KLJK� UHVROXWLRQ�

OLTXLG�FKURPDWRJUDSKLF�FKLUDO�VWDWLRQDU\�SKDVH��0LFURSRURXV�DQG�0HVRSRURXV�0DW���

N|]OpVUH�EHN�OGYH��

�

7XGRPiQ\RV�HO DGiVRN��SRV]WHUHN�

�

������QRYHPEHU�������6]HJHG��.pPLDL�(O DGyL�1DSRN��HO DGiV��

�6]HUNH]HWPHJKDWiUR]iV� pV� V]HUNH]HWILQRPtWiV� U|QWJHQGLIIUDNFLyV� SRUIHOYpWHOL�

DGDWRNEyO���

�

������ iSULOLV� �������� 9HV]SUpP�� 0 V]DNL� .pPLDL� 1DSRN¶���� HO DGiV�� �1D$�]HROLW�

PyGRVtWiVD�NLUiOLV�DGV]RUEHQV�HO iOOtWiViKR]���

�
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������ iSULOLV� �������� 9HV]SUpP�� %XOJDULDQ�+XQJDULDQ� :RUNVKRS¶���� HO DGiV��

�0RGLILFDWLRQ� RI� WKH� PROHFXODU� VLHYH� 1D�]HROLWH�$� IRU� WKH� SUHSDUDWLRQ� RI� FKLUDO�

VHOHFWRU���

������M~OLXV�������(JHU��9HJ\pV]NRQIHUHQFLD��0.(�V]HUYH]pVpEHQ��SRV]WHU���1D$�]HROLW�

PyGRVtWiVD�NLUiOLV�DGV]RUEHQV�HO iOOtWiViKR]���

�

������ PiMXV� ������� )LUHQ]H��2ODV]RUV]iJ�� (OV � (XUySDL�9HJ\pV]PpUQ|NL�.RQIHUHQFLD��

SRV]WHU�� �;�UD\� VWXG\� RI� D� 1D�]HROLWH� EDVHG� KLJK� UHVROXWLRQ� OLTXLG� FKURPDWRJUDSKLF�

FKLUDO�VWDWLRQDU\�SKDVH���

�

������ V]HSWHPEHU� ������ 6LyIRN�� %DODWRQ� 6]LPSy]LXP� 
���� SRV]WHU�� �� 0HFKDQLVP� RI�

(QDQWLRVHSDUDWLRQ�RQ�=HROLWH�6XSSRUWHG�&KLUDO�6WDWLRQDU\�3KDVHV���

�

������ RNWyEHU� ���� 9HV]SUpP�� 0LNURKXOOiP~� 6]LPSy]LXP� 
���� HO DGiV�� ��$� ]HROLW�

PLNURKXOOiP~� NH]HOpV� KDWiViUD� OHMiWV]yGy� V]HUNH]HWYiOWR]iViQDN� YL]VJiODWD� U|QWJHQ�

SRUGLIIUDNFLyYDO���

�
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.|V]|QHWQ\LOYiQtWiV�
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�

(OV �KHO\HQ�V]HUHWQpN�N|V]|QHWHW�PRQGDQL�)HOVpJHPQHN�pV�&VDOiGRPQDN��W�UHOP�NpUW�

pV�WiPRJDWiVXNpUW��DPHOO\HO�iWVHJtWHWWHN�D�QHKp]�LG V]DNRNRQ��

�

6]HUHWQpP� N|V]|QHWHPHW� NLIHMH]QL� NRQ]XOHQVHPQHN�� GU�� +DUW\iQL� =VX]VDQQiQDN�

pUWpNHV� V]DNPDL� WDQiFVDLpUW�� WiPRJDWiVipUW� DPHOO\HO� D� PLQGHQQDSL� PXQNiP� VRUiQ�

VHJtWHWW��
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