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$� V]HU] � IDMWDWLV]WD� IHKpU�NpN� EHOJD� iOORPiQ\RNRQ� YpJH]WH� YL]VJiODWDLW�

%HOJLXPEDQ� pV� KD]iQNEDQ�� $� GROJR]DW� QpJ\� I � UpV]UH� WDJROKDWy��

LYDGpNWHOMHVtWPpQ\�YL]VJiODWRNUD�� WHVWPpUHW� IHOYpWHOH]pVHNUH�� EHOV �

PHGHQFH�PpUHWHN�� LOOHWYH� WHM� pV�NRORV]WUXP�|VV]HWpWHOpQHN�YL]VJiODWDLUD��

$]�HUHGPpQ\HNE O�PHJiOODStWKDWy��KRJ\�D�IDMWD�D�YL]VJiOW�SDUDPpWHUHNHW�

WHNLQWYH� D]� HOP~OW� pYWL]HGEHQ� WRYiEE� IHMO G|WW�� $� KD]DL� iOORPiQ\�

WHOMHVtWPpQ\HLW�WHNLQWYH�YHUVHQ\NpSHV�D�EHOJiYDO��$�WHVWPpUHW�DUiQ\RNEDQ�

QHP� PXWDWKDWy� NL� PDUNiQV� LYDUL� GLPRUIL]PXV�� LOOHWYH� D� Q|YHNHGpV�

GLQDPLND�V]HULQW� IHMO GpVL�V]DNDV]RN�N�O|QtWKHW N�HO��$�IDU� ,,�� V]pOHVVpJ�

NLYiOyDQ� DONDOPDV� D]� pO V~O\� EHFVOpVUH�� $� EHOV � PHGHQFH� PpUHWHNHW�

WHNLQWYH� D� IHKpU�NpN� EHOJD� D� YL]VJiOW� K~VPDUKD� IDMWiNKR]� NpSHVW� D�

OHJHO Q\WHOHQHEE� WpUEHOL� DODNXOiV~� V]�O ~WWDO� UHQGHONH]LN�� DPHO\�

PHJKDWiUR]y�RND�D�QHKp]HOOpVHNQHN��$�IHKpU�NpN�EHOJD�I|FVWHMH�LQNiEE�D�

EULW�K~VPDUKD�IDMWiNKR]�iOO�N|]HO��0LQG�D�NRORV]WUXPiW�PLQG�WHOMHV� WHMpW�

WHNLQWYH� D� IHKpU�NpN� EHOJD� D� OHJWiJDEE� WHMVDYy� �� ND]HLQ� DUiQQ\DO�

UHQGHONH]LN�D�YL]VJiOW�K~VPDUKD�IDMWiNKR]�NpSHVW��

�

�

�



���

$%675$&7���$86=8*�
�

$1$/<6(�2)�385(�%5('�%(/*,$1�%/8(�%(()�&$77/(�3238/$7,216�
�
7KH� DXWKRU� SHUIRUPHG� KLV� LQYHVWLJDWLRQV� LQ� SXUHEUHG� %HOJLDQ� %OXH�
SRSXODWLRQV� LQ� %HOJLXP� DQG� +XQJDU\�� 7KH� WKHVLV� LV� FRPSRVHG� RI� IRXU�
SDUWV��SURJHQ\� WHVW��ERG\�DQG�SHOYLV�PHDVXUHPHQWV��FRORVWUXP�DQG�PLON�
DQDO\VHV��5HVXOWV�VKRZ�WKDW�%HOJLDQ�%OXH�NHSW�RQ� LPSURYLQJ�DOVR� LQ� WKH�
ODVW� GHFDGH�� 7KH� +XQJDULDQ� SXUHEUHG� VWRFN� LV� FRPSHWLWLYH� RQ�
LQWHUQDWLRQDO�OHYHO��1R�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�VH[HV�
LQ� WKH� SURSRUWLRQ� RI� GLIIHUHQW� SDUWV� RI� WKH� ERG\��2QWRJHQ\� VWDJHV� ZHUH�
LGHQWLILHG�ZKHQ�DQDO\]LQJ�JURZWK�G\QDPLF��5XPS�ZLGWK�SURYHG� WR�EH�D�
SDUWLFXODUO\� JRRG� SUHGLFWRU� RI� OLYH� ZHLJKW�� %HOJLDQ� %OXH� KDV� WKH� OHVV�
IDYRUDEOH�SHOYLF� LQOHW� DPRQJ� WKH� LQYHVWLJDWHG�EUHHGV��ZKLFK� LV� WKH�PDLQ�
UHDVRQ�RI�G\VWRFLD��&RORVWUXP�FRPSRVLWLRQ�RI�%HOJLDQ�%OXH� LV� FORVHU� WR�
%ULWLVK� WKDQ� WR�)UHQFK�EHHI� EUHHGV��%HOJLDQ�%OXH� KDG� WKH� KLJKHVW�ZKH\�
SURWHLQ�DQG�ORZHVW�FDVHLQ�UDWLR�DPRQJ�WKH�DQDO\]HG�EUHHGV��
�
�

$1$/<6(�921�5(,15$66,*(1�%/$8�:(,��%(/*,(5�3238/$7,21(1�

�
'HU� $XWRU� I�KUWH� VHLQH� 8QWHUVXFKXQJHQ� EHL� UHLQUDVVLJHQ� %ODX�:HL��
%HOJLHU�3RSXODWLRQHQ� LQ�%HOJLHQ�XQG�8QJDUQ�GXUFK��'LH�$UEHLW� EHVWDQG�
DXV� �� 7HLOHQ�� 1DFKNRPPHQSU�IXQJ�� .|USHU�� XQG� %HFNHQPD�H��
%LHVWPLOFK� XQG� 0LOFKDQDO\VH�� 'LH� (UJHEQLVVH� ]HLJHQ�� GDVV� VLFK� GLHVH�
5DVVH� LQ� GHQ� OHW]WHQ� ��� -DKUHQ� VWlQGLJ� ZHLWHU� YHUEHVVHUW� KDW�� 'LH�
XQJDULVFKH� +HUGEXFK]XFKW� LVW� GDEHL� DXI� LQWHUQDWLRQDOHP� 1LYHDX�
ZHWWEHZHUEVIlKLJ� JHZRUGHQ�� .HLQH� VLJQLILNDQWHQ� 8QWHUVFKLHGH� ZXUGHQ�
]ZLVFKHQ� GHQ� *HVFKOHFKWHUQ� EHL� GHQ� $QWHLOHQ� YRQ� YHUVFKLHGHQHQ�
.|USHUSDUWLHQ� IHVWJHVWHOOW�� 2QWRJHQHWLVFK� (WDSSHQ� ZXUGHQ� EHL� GHU�
$QDO\VH� GHU� :DFKVWXPVG\QDPLN� LGHQWLI]LHUW�� 'LH� %UHLWH� GHV� 5XPSIHV�
VFKHLQW�DOV�HLQ�JXWHV�0HUNPDO�]XU�%HVWLPPXQJ�GHV�/HEHQGJHZLFKWHV�]X�
VHLQ�� 8QWHU� GHQ� XQWHUVXFKWHQ� 5DVVHQ� KDEHQ� GLH� %ODX�:HL�� %HOJLHU� HLQ�
ZHQLJ� YRUWHLOKDIWHU� %HFNHQHLQODVV�� GLHV� LVW� GLH� +DXSWXUVDFKH� I�U�
'\VWRFLD��'LH�=XVDPPHQVHW]XQJ�GHU�%LHVWPLOFK�GHU�%ODX�:HL��%HOJLHU�
lKQHOW� HKHU�EULWLVFKHQ�DOV� IUDQ]|VLVFKHQ�)OHLVFKULQGHUUDVVHQ��8QWHU� DOOHQ�
XQWHUVXFKWHQ� 5DVVHQ� KDWWH� GLH� 5DVVH� %ODX�:HL�� %HOJLHU� GLH� K|FKVWH�
3URWHLQNRQ]HQWUDWLRQ�XQG�GHQ�QLHGULJVWHQ�&DVHLQDQWHLO�LQ�GHU�0RONH���
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0DQDSViJ� HJ\UH� W|EE� V]y� HVLN� D� PLQ VpJU O�� PLQG� D� WHUPpNHO iOOtWiVW�

PLQG� D� V]ROJiOWDWiVRNDW� LOOHW HQ�� $� KD]DL� K~VPDUKD� iOORPiQ\�

IDMWD|VV]HWpWHOpW� WHNLQWYH� DONDOPDV� DUUD�� KRJ\� D� PDL� NRU� PLQ VpJL�

NLKtYiVDLQDN� PHJIHOHOMHQ�� (J\� PiVLN�� QHPFVDN� D� V] NHEE� V]DNPD�

P YHO L� N|UpEHQ� HOIRJDGRWW� iOOiVSRQW� D]�� KRJ\� KD]iQN� N|UQ\H]HWL��

JD]GDViJL�pV�HPEHUL�HU IRUUiVRN�WHNLQWHWpEHQ�LV�DONDOPDV�D�PDLQiO� MyYDO�

QDJ\REE� OpWV]iP~� K~VPDUKD� iOORPiQ\� WDUWiViUD�� 5pJyWD� KDQJR]WDWRWW�

YpOHPpQ\��KRJ\�QLQFV� W|NpOHWHV�K~VPDUKD� IDMWD�� DPL� D]W� LV� MHOHQWL�� KRJ\�

PLQGHQ�IDMWD�EL]RQ\RV�V]HPSRWEyO�N�O|QOHJHV�pUWpNHW�NpSYLVHO��

�

$� PLQ VpJL� N|YHWHOPpQ\HNQHN� PHJIHOHO �� PLQGHPHOOHWW� JD]GDViJRV�

YiJyPDUKD�HO iOOtWiV�PyGV]HUHLW�KD]iQN�DGRWWViJDLKR]�LJD]tWYD�D]�HOP~OW�

KDUPLQF� pYEHQ�QHYHV� V]DNHPEHUHLQN�PiU�NLGROJR]WiN��$�FpOKR]�� D]�RO\�

VRNDW� KDQJR]WDWRWW� K~VPDUKD� iOORPiQ\� IHMOHV]WpVKH]� YH]HW � ~W� WHKiW� NL�

YDQ� MHO|OYH�� D� PLQ VpJL� DODSDQ\DJ� UHQGHONH]pVUH� iOO�� D]RQEDQ� QHP�

HOHJHQG � D]� HO iOOtWRWW� WHUPpN� PHQQ\LVpJH� pV� JRQG� YDQ� D� NROOHNWtY�

YiOODONR]y�NHGYYHO�pV�DNDUDWWDO��6]HUHQFVpUH�YDQQDN�PpJ�QpKiQ\DQ��DNLN�

D� V]y� My� pUWHOPpEHQ� YHWW� PHJV]iORWWViJJDO� ]LN� V]DNPiMXNDW�� ,O\HQ�

V]DNHPHPEHUHNNHO� WDOiONR]WDP� D� IHKpU�NpN� EHOJD� KD]DL� pV� EHOJD�

WHQ\pV]W L�N|]|WW�LV��DNLN�FpOWXGDWRVDQ�pV�QDJ\�QDJ\�V]RUJDORPPDO�YLV]LN�

YiOOXNRQ�D� IDMWD��J\pW��1HNLN�N|V]|QKHW �� KRJ\� H�N�O|QOHJHV� IDMWD� LUiQW�

QDSMDLQNEDQ� HJ\UH� QDJ\REE� D]� pUGHNO GpV� D� PLQ VpJL� YiJyPDUKD�

HO iOOtWiVW�]iV]OyMiUD�W ] �RUV]iJRNEDQ��
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0LQGHQ� NXWDWy� FpOMD�� KRJ\� YL]VJiODWDLYDO� ~M�� D� J\DNRUODW� V]iPiUD� LV�

KDV]QRVtWKDWy� LQIRUPiFLyNNDO� V]ROJiOMRQ�� $� IHKpU�NpN� EHOJD�

V]DUYDVPDUKD� IDMWD� K~VWtSXVD� �IUDQFLiXO� W\SH� YLDQGH�� YLV]RQ\ODJ� U|YLG��������������

�� DOLJ� W|EE� PLQW� KiURP� pYWL]HGHV� �� P~OWUD� WHNLQW� YLVV]D�� 0LQGH]HN�

HOOHQpUH� HJ\� EHOJD� NXWDWyFVRSRUW� +$16(7� SURIHVV]RUUDO� D]� pOHQ��

PHJOHKHW VHQ�V]pOHV�N|U �WXGRPiQ\RV�YL]VJiODWRNDW�YpJ]HWW�D�IDMWiYDO�D]�

HOP~OW����pYEHQ���

�

(]HN� D� JRQGRODWRN� YH]pUHOWHN� DNNRU�� DPLNRU� D� IHKpU�NpN� EHOJiYDO�

PLQWHJ\� KDW� pYH� HONH]GWHP� IRJODONR]QL�� $QQDN� LGHMpQ� D� IDMWiUyO�

PHJOHKHW VHQ�NHYpV�LQIRUPiFLy�iOOW�D�KD]DL�V]DNHPEHUHN�UHQGHONH]pVpUH��

$]� pYHN� VRUiQ� D]WiQ� H]W� D� NH]GHWL� UW� IRNR]DWRVDQ� NH]GWpN� NLW|OWHQL� D�
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(J\HV�OW� .LUiO\ViJ�� RO\DQ� N|QQ\HQHOO � YRQDODN� NLDODNtWiViUD�� DKRO� D�

QHKp]HOOpVHN�DUiQ\iW�D�W|EEL�EHIHMH] �IDMWD�iWODJiUD�LJ\HNH]QHN�V]RUtWDQL��

�

�

�



� ���

���WiEOi]DW�

)HKpU�NpN�EHOJiYDO�W|UWpQ �KDV]RQiOODW�HO iOOtWy�NHUHV]WH]pVHNU O�

EHV]iPROy�MHOHQW VHEE�SXEOLNiFLyN

6]HU] �N�� 2UV]iJ� eY� 3DUWQHU�IDMWD�

$57$02129�1�$�� 586� ����� RURV]�V]LPHQWiOL�

%$/,.$�6�� +8� ����� PDJ\DUWDUND�

%g/&6.(<�.��HW�DO�� +8� ����� V]HQWHVL�Y|U|V��KROVWHLQ�IUt]�

%g/&6.(<�.��HW�DO�� +8� ����� PDJ\DU�V]�UNH�

%5<$1�-�� 8.� ����� KROVWHLQ�IUt]��MHUVH\�

&$6$6�(7�$/�� 86$� ����� 0$5&�,,,��

&(3,1�6��(7�$/�� 6/2� ����� ERU]GHUHV��KROVWHLQ�IUt]�

&+5(1(.�-��(7�$/�� 6/.� ����� KROVWHLQ�IUt]�

&-%&� )5$� �������� VDOHUV��QRUPDQG�

&81',))�/�9��HW�DO��� 86$� ����� KHUHIRUG��DQJXV��0$5&�,,,��

)5((7/<�+�&�HW�DO�� 86$� ����� KHUHIRUG��DQJXV��0$5&�,,,��

)5(/,&+�HW�DO��� &=� ����� FVHK�WDUND�

)5(/,&+�-��HW�DO�� &=� ����� KROVWHLQ�IUt]��FVHK�WDUND�

*(5+$5'<�+�� *(5� ����� KROVWHLQ�IUt]�

*527+�,��HW�DO��� 32/� ����� OHQJ\HO�IHNHWH�WDUND�

+$16(7�HW�DO�� %(/� ����� KROVWHLQ�IUt]�

+$5'<�5��HW�DO�� 8.� ����� KROVWHLQ�IUt]�

+20(5�'�%��HW�DO�� 8.� ����� KROVWHLQ�IUt]�

.,&$�-��HW�DO�� 6/.� ����� KROVWHLQ�IUt]��V]ORYiN�WDUND�

0&*8,5.�%�-��HW�DO�� 8.� ����� KROVWHLQ�IUt]�

3,7&+)25'�:�6��HW�DO�� 86$� ����� KHUHIRUG�

32*25=(/6.$�-��HW�DO�� 32/� ����� OHQJ\HO�IHNHWH�WDUND�

6$%%,21,�$��HW�DO�� ,7$� ����� KROVWHLQ�IUt]�

7(03(67�:��0�� 8.� ����� KROVWHLQ�IUt]�

:5216.<�HW�DO�� 32/� ����� OHQJ\HO�IHNHWH�WDUND�



���

�����6]DUYDVPDUKiN�Q|YHNHGpVpQHN��IHMO GpVpQHN�VDMiWRVViJDL��
�

1|YHNHGpVHQ� D� V]HUYH]HW� PHQQ\LVpJL� �V~O\EpOL� pV� PpUHWEpOL��

PHJYiOWR]iViW� pUWM�N�� DPHO\� D]� iOODW� WHOMHV� NLIHMO GpVpLJ� WDUW� �+251�

������� � $� IHKpU�NpN� EHOJD� WHOMHV� NLIHMO GpVpW� �� pYHV� NRUD� N�U�O� pUL� HO�

�+$16(7���������

$]� pO � V]HUYH]HW� LG EHOL� J\DUDSRGiViW� OHtUy� J|UEH� PDWHPDWLNDLODJ� D]�

DOiEEL�HJ\HQOHWWHO�IHMH]KHW �NL��)È%,È1��������

OQ�<� �OQ�D���N�;�

DKRO�<�D�YL]VJiOW�PpUHW�YDJ\�V~O\��;�D]�LG ��D�D]�LQWHJUiFLyV�iOODQGy�pV�N�

D]� ~Q�� Q|YHNHGpVL� iOODQGy� �D� J|UEpKH]� LOOHV]WHWW� HJ\HQHVHN�

LUiQ\WDQJHQVH���

�

$� Q|YHNHGpVVHO� |VV]HI�JJ � OHJIRQWRVDEE� PXWDWyN�� D� Q|YHNHGpV�

LQWHQ]LWiVD�� WDUWDPD� pV�NDSDFLWiVD��$]� LQWHQ]LWiV�YDJ\�Q|YHNHGpVL� HUpO\�

D]� HJ\HG� D]RQ� NpSHVVpJH�� KRJ\� PLO\HQ� PpUHWpNEHQ� NpSHV� WHVWV~O\iW�

Q|YHOQL� IHMO GpVH� VRUiQ�� 679�Q� LQGtWRWW� IHKpU�NpN� EHOJD� ELNiN� �� pV� ���

KyQDSRV� pOHWNRU� N|]|WWL� iWODJRV� QDSL� V~O\J\DUDSRGiVD� ����� J�QDS� YROW�

�+$16(7� HW� DO�� ������� $� Q|YHNHGpVL� HUpO\� V]iPV]HU VtWpVpUH� HJ\HV�

NXWDWyN� �52%(/,1� pV� 78//2+� ������ KHO\HVHEEQHN� WDUWMiN� D]� ~Q��

UHODWtY� V~O\J\DUDSRGiVW� �UHODWLYH� JURZWK� UDWH�� NLV]iPtWDQL�� DPL� D]� HJ\�

NLOyJUDPP�pO V~O\UD�YHWtWHWW�QDSL�V~O\J\DUDSRGiVVDO�HJ\HQO ��NJ�QDS�NJ���

$� V]DUYDVPDUKiN� WHOMHV� NLIHMO GpVpLJ� WDUWy� V~O\J\DUDSRGiViQDN� JUDILNXV�

iEUi]ROiVDNRU�HJ\�V]LJPRLG�J|UEpW�NDSXQN��PHO\QHN�LUiQ\WDQJHQVH�PDJD�

D� V~O\J\DUSRGiV��� $]� HJ\UH� Q|YHNY � PpUWpN � V~O\J\DUDSRGiV� D�

PD[LPXPiW� HOpUYpQ� ±� H]� D� I�JJYpQ\� LQIOH[LyV� SRQWMD�� DPLW� D]� HJ\HG�



� ���

LYDUpUHWWVpJH�N|U�O�� D]D]�PLQWHJ\���KyQDSRV�NRUEDQ�pU�HO�±� IRNR]DWRVDQ�

FV|NNHQ �PpUWpN Yp�YiOLN��%52'<��������$]�iOODWRN�Q|YHNHGpVL�HUpO\H�

D]� HJ\HV� pOHWV]DNDV]RNEDQ�� D]RQRV� WDUWiVPyG�pV� WDNDUPiQ\R]iV�PHOOHWW��

LV�YiOWR]y�LYDU��IDMWiQNpQW��GH�PpJ�HJ\HGLOHJ�LV��$�UHODWtY�V~O\J\DUDSRGiV�

D]� iOODW� pOHWH� VRUiQ� D�PHJV]�OHWpVW O� IRNR]DWRVDQ� FV|NNHQ��+ROVWHLQ�IUt]�

V]DUYDVPDUKiNQiO� H]� D]� pUWpN� 52%(/,1� ������� YL]VJiODWDLEDQ�

V]�OHWpVNRU� ��J�QDS�pO V~O\NJ�� IpOpYHV� NRUEDQ� �J�QDS�pO V~O\NJ� pV� ���

KyQDSRV� NRUEDQ� �J�QDS�pO V~O\NJ� YROW�� $//(1� ������� YL]VJiODWDLEDQ�

FKDURODLV� Q|YHQGpNHN� ���� pV� ���� QDSRV� pOHWNRU� N|]|WWL� UHODWtY�

V~O\J\DUDSRGiVD� ����� ������ J� QDSL� V~O\J\DUDSRGiV� PHOOHWW��� JDOORZD\�

HJ\HGHN� XJ\DQH]HQ� PXWDWyL� KDVRQOy� pOHWNRUEDQ� ����� J�QDS�NJ� pV� ����

J�QDS� YROWDN�� 0HO\LN� WHKiW� D� MREE� K~VPDUKD� IDMWD"� $]� HUHGPpQ\HN�

DODSMiQ�~J\�W QLN�D�QDSL�V~O\J\DUDSRGiV�LQNiEE�D�IDMWiN�N|]|WWL��D�UHODWtY�

V~O\J\DUDSRGiV�SHGLJ�D�IDMWiQ�EHO�OL�|VV]HKDVRQOtWiVUD�DONDOPDVDEE��

�

$�Q|YHNHGpV�WDUWDPD�D]W�MHOHQWL��KRJ\�D]�iOODW�PLO\HQ�KRVV]~�LGHLJ�NpSHV�

J\DUDStWDQL� V~O\iW�� D]D]� PHQQ\L� LGHLJ� NpSHV� D� Q|YHNHGpVUH�� (]� D�

WXODMGRQViJ� ±� D]RQRV� WDNDUPiQ\R]iV� pV� WDUWiVPyG� PHOOHWW� ±� V]LQWpQ�

IDMWiWyO��LYDUWyO�I�JJ��+251��������ÈOODWWHQ\pV]WpVL�V]HPSRQWEyO�D]�D�My��

KD� HJ\� K~VPDUKD� PLQpO� KRVV]DEE� LGHLJ� NpSHV� D]� L]RPEHpStWpVUH�

V]iPRWWHY � IDJJ\~VRGiV� QpON�O�� $� IHKpU�NpN� EHOJD� FXODUG� Kt]yELNiNDW�

%HOJLXPEDQ�������KyQDSRV�NRULJ�Kt]ODOMiN��HNNRU�V~O\XN�����NJ��

�

$� Q|YHNHGpV� NDSDFLWiViQ� D]� HO ] � NpW� WXODMGRQViJ� V]RU]DWiW� pUWM�N��

J\DNRUODWL� Q\HOYUH� OHIRUGtWYD� H]� D]W� MHOHQWL�� KRJ\� DGRWW� YiJyiOODWEyO�

PHQQ\L� FVRQWRV� K~V� WHUPHOKHW � NL� �+2//Ï� ������� $� Q|YHNHGpV�



���

NDSDFLWiVD� DODSMiQ� D� K~VPDUKiN� DODSYHW HQ� KiURP� FVRSRUWUD� RV]WKDWyN��

NLV�� N|]HSHV� pV� QDJ\� NDSDFLWiVVDO� UHQGHONH] � IDMWiN�� 1DJ\� Q|YHNHGpVL�

NDSDFLWiVVDO� EtUy� IDMWD� SO�� D� FKDURODLV�� PDLQH�DQMRX�� V]LPHQWiOL� YDJ\� D�

IHKpU�NpN�EHOJD��1DJ\�Q|YHNHGpVL�HUpO\�NHW�KRVV]DQ�IHQQWDUWMiN��(]HNHW�

D]� iOODWRNDW� QDJ\� V~O\UD� ��������� NJ�� OHKHW� KL]ODOQL� V]iPRWWHY �

IDJJ\~VRGiV�QpON�O��),(06�HW�DO�� ����������KyQDSRV������NLORJUDPPRV�

IHKpU�NpN� EHOJD� FXODUG� ELNiN� ��� V]i]DOpNRV� YiJiVL� NLKR]DWDOiUyO�

V]iPROQDN� EH�� $� PiVRGLN� FVRSRUWED� D]RN� D� NRUiQpU � IDMWiN� WDUWR]QDN��

DPHO\HN� YLV]RQ\ODJ� QDJ\� Q|YHNHGpVL� HUpOO\HO� UHQGHONH]QHN� GH� H]W� D�

WXODMGRQViJXNDW� U|YLGHEE� LGHLJ� NpSHVHN� PHJ UL]QL�� ,O\HQ� D]� DQJXV��

KHUHIRUG�� PHO\HNHW� NLVHEE� V~O\UD� ��������� NJ�� DMiQORWW� KL]ODOQL�� $�

KDUPDGLN�FVRSRUWED�WDUWR]y�IDMWiN�Q|YHNHGpVL�HUpO\H�D]�HO ] HNQpO�NLVHEE�

XJ\DQDNNRU�� PLYHO� NpV Q� pU HN�� YLV]RQ\ODJ� KRVV]~� LGHLJ� NpSHVHN� D]�

L]RPW|PHJ�EHpStWpVUH��,GH�WDUWR]LN�SO��D�PDJ\DU�V]�UNH�YDJ\�D�JDVFRQQH��

(]HQ�IDMWiN�LGHiOLVDN�D�NLYiOy�K~VPLQ VpJHW�DGy�WLQy�KL]ODOiVUD���

�

)HMO GpVHQ� D� V]HUYH]HWEHQ� MHOHQWNH] � PLQ VpJL� YiOWR]iVW� pUWM�N�� DPHO\�

QHPFVDN�D�Q|YHNHGpV�DODWW�WDUW��KDQHP�D]�iOODW�HJpV]�pOHWpEHQ��$�IHMO GpV�

D� Q|YHNHGpVVHO� V]RURV� NDSFVRODWEDQ� iOO�� XJ\DQDNNRU� PiV� pOHWWDQL�

IRO\DPDW� �OHKHW� IHMO GpV� V~O\J\DUSRGiV� QpON�O� LV�� �+251� ������� $�

IHMO GpV� �WHPH� OHKHW� J\RUV�� N|]HSHV� pV� ODVV~�� $� J\DNRUODWEDQ� LQNiEE� D�

NRUiQ�pV�NpV Q�pU �NLIHMH]pVHNHW�KDV]QiOMXN��$�Q|YHNHGpVEHQ��IHOQ WWNRUL�

pO V~O\EDQ� D]� LYDUL� N�O|QEVpJHN� V]LQWpQ� MHOHQW VHN�� PHO\HN� PpUWpNH�

iWODJRVDQ� ������� D� V~O\J\DUDSRGiVW� WHNLQWYH� pV� HQQpO� LV� MHOHQW VHEE�

PLQWHJ\��������D�NLIHMOHWWNRUL�pO V~O\�HVHWpQ��*$/%5$,7+�pV�72336�



� ���

������� YL]VJiODWDL� V]HULQW� D� ELNiN� V~O\J\DUDSRGiVD� �������NDO� P~OMD�

IHO�O�D�WLQyNpW��

$� Q|YHNHGpVVHO� V]RURVDQ� |VV]HI�JJ� D]� pO � V]HUYH]HWHN� WHVWDUiQ\DLQDN�

YiOWR]iVD��DPHO\�D� WtSXV�NLDODNtWiVD�V]HPSRQWMiEyO�G|QW � MHOHQW VpJ ��$�

V]|YHWHN�IHMO GpVL�VRUUHQGMH�D]�DOiEEL��DJ\YHO ��FVRQW��L]RP��]VtU��IDJJ\~��

�+$0021'� ������� 6]DUYDVPDUKiNQiO� HO V]|U� D� PDJDVViJL� PpUHWHN�

DODNXOQDN�NL��D]WiQ�D�V]iUN|UPpUHW��PDMG�D�KRVV]~ViJL�pV�V]pOHVVpJL��YpJ�O�

SHGLJ�D�PpO\VpJL�PpUHWHN�iOODQGyVXOQDN��+251��������(]�D]�RND�DQQDN��

KRJ\� D� N�OV � WpQ\H] N� OHJLQNiEE� D� W|PHJHVVpJHW� EHIRO\iVROMiN�

�V]pOHVVpJL�PpUHWHN�pV�V~O\���

$]� iOODWRN� IHMO GpVH� VRUiQ� D� V]HUYHN�� WHVWUpV]HN� QHPFVDN� DEV]RO~W� GH�

UHODWtY� PyGRQ� LV� Q|YHNHGQHN� �SR]LWtY� DOORPHWULD�� YDJ\� FV|NNHQQHN�

�QHJDWtY� DOORPHWULD�� �+251� ������� (QQHN� D� UHODWtY� YiOWR]iVQDN�

PDWHPDWLNDL�PHJIRJDOPD]iVD�HJ\�YLV]RQ\ODJ�HJ\V]HU �NpSOHWWHO� OHtUKDWy�

�52%(/,1�pV�78//2+��������

ORJ<� �D���E�ORJ;�

DKRO�E�D]�~Q��Q|YHNHGpVL�HJ\�WWKDWy��<�D]�HJ\LN�YL]VJiOW�PpUHW�YDJ\�V~O\��

;�D�PiVLN�PpUHW�YDJ\�V~O\��D�SHGLJ�D]�LQWHJUiFLyV�iOODQGy��$�E�pUWpNH���

DODWWL� YDJ\� IHOHWWL� OHKHW�� DWWyO� I�JJ HQ�� KRJ\� D]� HJ\LN� �<�� SDUDPpWHU�

Q|YHNHGpVH� QDJ\REE� YDJ\� NLVHEE�� PLQW� D� PiVLNp� �;��� $]� DOORPHWULNXV�

Q|YHNHGpVL� YL]VJiODW� HO Q\H�� KRJ\� D� UHODWtY� Q|YHNHGpVW� YL]VJiOYD� D�

N|UQ\H]HWL� WpQ\H] N� KDWiViW� FV|NNHQWL� pV� NLGRPERUtWMD� D� JHQHWLNDL�

N�O|QEVpJHNHW��)È%,È1��������

�

*(5(�e6�%$5726,(:,&=� ������� ������ HOWpU � JHQRWtSXV~� Q|YHQGpN�

�V] N|Q�YpJ]HWW�YL]VJiODWDLEDQ�QpJ\�IHMO GpVL�V]DNDV]W�N�O|QtWHWWHN�HO�D]�



���

pOHWNRU��pO V~O\�pV�|YPpUHW�|VV]HI�JJpVHL�DODSMiQ�PHO\HNEHQ�D�Q|YHNHGpV�

�WHPH��N��iOODQGy��(]HN�D�V]DNDV]RN�D]�DOiEELDN��

�����±�����QDSRV�pOHWNRULJ� � �������±�����QDSRV�pOHWNRULJ�

� �������±�����QDSRV�pOHWNRULJ� � �������QDSRV�pOHWNRU�IHOHWW�

0HJiOODStWRWWiN�� KRJ\� D� K~VKDV]Q~� �V] N� Q|YHNHGpVH� GLQDPLNXVDEE��

PLQW� D� WHMKDV]Q~� NRUWiUVDLNp�� pV� KDPDUDEE� EH� LV� IHMH] GLN�� 0tJ� D�

FVRQWRVRGiVVDO� pV� HOOpVVHO� NDSFVRODWRV� PpUHWHN� IDMWiUD�� DGGLJ� D�

WHVWDUiQ\RN�YiOWR]iVD�HOV VRUEDQ�D�KDV]QRVtWiVL�WtSXVUD�MHOOHP] HN��

�

�����7HVWPpUHW�IHOYpWHOH]pVHN�V]DUYDVPDUKiNRQ�
�

6]DUYDVPDUKiNRQ� WHVWPpUHW� IHOYpWHOH]pVHNHW� D� ���� V]i]DG� HOHMpW O�

YpJH]QHN��$]�DGDWJ\ MWpV�OHJNRUiEEDQ�1pPHWRUV]iJEDQ�LQGXOW��PHO\HNHW�

6:(77� pV� *5$9(6� ������� |VV]HJH]WHN�� $� PpUpVHN� NH]GHWEHQ�

HOV VRUEDQ� D� N�O|QE|] � JHQRWtSXVRN� FVRQWR]DWiQDN� DODNXOiVD� pV�

PpUHWEHOL� YiOWR]pNRQ\ViJD� YL]VJiODWiUD� LUiQ\XOWDN� �*$/%5$,7+� pV�

72336��������$]�iOWDODP�iWWHNLQWHWW�V]DNLURGDORP�N|]|WW�H�WpPDN|UEHQ�D�

OHJPpO\UHKDWyEE�YL]VJiODWRNDW�*5((1�pV�PXQNDWiUVDL��������YpJH]WHN��

DNLN�W|EE�PLQW����pY�DODWW�J\ MW|WW�����IpOH�����W|EE�H]HU�PpUpVL�HUHGPpQ\�

pV� D]� pOHWNRU�� WHVWV~O\� pV� KDVtWRWW� IHOHN� V~O\D� N|]|WW� YL]VJiOWiN� D]�

|VV]HI�JJpVW��0e6=È526� ������� D� K~VNLWHUPHOpV� EHFVOpVpUH�PyGV]HUW�

GROJR]RWW� NL� Kt]yPDUKiN� WHVWPpUHWHL� pV� D� YiJRWW� IHOHN� N|]|WWL� NDSFVRODW�

YL]VJiODWiYDO�� $� WHVWDODNXOiV� pV� D� K~VNLWHUPHOpV� N|]|WWL� |VV]HI�JJpV�

XJ\DQ� QDJ\REE��PLQW� D� N�OOHP� pV� D� WHMWHUPHOpV� NDSFVRODWD�� D]RQEDQ� D]�

LO\HQ�LUiQ\~�YL]VJiODWRN�QHP�EL]RQ\XOWDN�HUHGPpQ\HVQHN�D�KDVtWRWW�IHOHN�

|VV]HWpWHOpQHN� HO UHMHO]pVpW� LOOHW HQ� �<$0$=$.,� HW� DO�� ������



� ���

*$/%5$,7+� pV� 72336� ������� eO � iOODWRN� YiJiVL� PLQ VpJpQHN�

HO UHMHO]pVpUH� KDWpNRQ\DEE� PyGV]HUQHN� EL]RQ\XOW� D]� XOWUDKDQJRV�

YL]VJiODW��

�

$� WHVWPpUHWHN� N|]|WW� D� WHVWV~OO\DO� OHJV]RURVDEE� |VV]HI�JJpVEHQ� D]�

|YPpUHW�YDQ��78//2+�pV�0$5,7=�������0F'$1,(/�������9,66$&�

������ +251� ������� %2'$� pV� 02/1È5� ������� D]� |YPpUHW� pV� D�

WHVWV~O\� N|]|WW� ����������HV� NRUUHOiFLyW� V]iPtWRWW� IDMWiWyO�� NRUFVRSRUWWyO�

I�JJ HQ�� 5HQGHONH]pVUH� iOOQDN� WiEOi]DWRN�� PHO\HNEHQ� DGRWW� IDMWD�

|YPpUHWHLKH]�WDUWR]y�pO V~O\�pUWpNHN�WDOiOKDWyDN��������HOWpUpV�PHOOHWW���

(J\HV� V]DNHPEHUHN� D]� |YPpUHWHQ� DODSXOy�PpUpVW� SRQWRVDEEQDN� WDUWMiN��

PLQW�D�PpUOHJHOpVW��PLYHO�D]�iOODWRN�EpOWUDNWXViQDN�WHOtWHWWVpJH�HEEHQ�D]�

HVHWEHQ�QHP�WRU]tWMD�D]�HUHGPpQ\W��%HOJLXPEDQ�D�IHKpU�NpN�EHOJD��]HPL�

N|U�OPpQ\HN� N|]|WW� YpJ]HWW� PpUpVHNRU� OHJJ\DNUDEEDQ� D]� |YPpUHWHQ�

DODSXOy�pO V~O\EHFVOpVW�DONDOPD]]iN���

�

+~VPDUKiNRQ�OHJJ\DNUDEEDQ�IHOYHWW�WHVWPpUHWHNHW�D]�DOiEELDN��

� 0DJDVViJL�PpUHWHN��
� � � � ��PDUPDJDVViJ�
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$� KD]DL� pV� EHOJD� IDMWDWLV]WD� IHKpU�NpN� EHOJD� iOORPiQ\RNRQ� YpJ]HWW�

YL]VJiODWDLP�HUHGPpQ\HLE O�D]�DOiEEL�N|YHWNH]WHWpVHN�YRQKDWyN�OH��

�

��� $�EHOJLXPL�IHKpU�NpN�EHOJD�WHQ\pV]ELNiN�LYDGpNDLQDN�V]�OHWpVNRU�pV�

pYHV� NRUEDQ� PpUW� WXODMGRQViJDL� �YHPKHVVpJL� LG �� V]�OHWpVL� V~O\��

ERUMDN� L]PROWViJD�� pYHVNRUL� pO V~O\� pV�PDUPDJDVViJ�� ����� pV� �����

N|]|WW� KDWiUR]RWW� MDYXOiVW� PXWDWQDN�� (]� D]� HO UHOpSpV� PiU� QHP�

HOV VRUEDQ� D]� ~Q�� PK� JpQQHN�� PLQW� LQNiEE� D� WXGDWRV� WHQ\pV]W L�

PXQNiQDN�pV�D� WDUWiVL�PyG�W|NpOHWHVHGpVpQHN�WXODMGRQtWKDWy��$�IDMWD�

KD]iMiEDQ� HOWHUMHGWHQ� pV� UXWLQV]HU HQ� DONDOPD]RWW� FViV]iUPHWV]pVHN�

DUiQ\D� D� IDMWDWLV]WD� SRSXOiFLyNEDQ� PHJN|]HOtWL� D� �����RW�� D� EHOJD�

WHQ\pV]W N� XJ\DQLV� QHP� V]HOHNWiOQDN� N|QQ\ HOOpVUH�� (]� D]� RWWDQL�

WHQ\pV]WpVL� J\DNRUODWRW� pV� D]� iUYLV]RQ\RNDW� LVPHUYH� pUWKHW ��$� IDMWD�

IHMO GpVH� WHKiW�QDSMDLQNEDQ� LV� IRO\WDWyGLN��(]�DUUD�YLOiJtW� Ui��KRJ\�D�

PLQ VpJL� IHMO GpV� RO\DQ� |VV]HWHWW� WpQ\H] �� DPLW� D� IDMWD� JHQHWLNDL�

SRWHQFLiOMiQDN�MDYXOiVD�PHOOHWW�D� WHQ\pV]WpVL�� WDUWiVL�N|U�OPpQ\HN�pV�

PyGRN�iOODQGy�W|NpOHWHVtWpVpYHO�pUKHW�QN�HO��

�

��� $� EHOJD� SRSXOiFLyUD� IRQWRVDEE� WXODMGRQViJDLUD� NLV]iPROW� iWODJRNDW�

|VV]HYHWHWWHP� D� KD]DL� iOORPiQ\RQ� YpJ]HWW� PpUpVHLPPHO� pV�

PHJiOODStWRWWDP�� KRJ\� D� PDJ\DURUV]iJL� IHKpU�NpN� EHOJD� SRSXOiFLy�

WHOMHVtWPpQ\H� YHUVHQ\NpSHV� D� EHOJD� HUHGPpQ\HNNHO�� $� IDMWD� KD]DL�

WHQ\pV]W � V]HUYH]HWH� iOWDO� NLW ]|WW� HJ\LN� FpO�� PLV]HULQW� D� EHOJD�

iOORPiQQ\DO� YHUVHQ\NpSHV� IDMWDWLV]WD� SRSXOiFLy� NLDODNtWiViUD�



���

W|UHNHGQHN��WHKiW�HOHGGLJ�PHJYDOyVXOQL�OiWV]LN��(]�D�QXNOHXV]���YDJ\�

W|U]ViOORPiQ\� WHKiW� PHJIHOHO � JHQHWLNDL� DODSRNNDO� EtU� pV� tJ\� D�

YpJWHUPpN�HO iOOtWy� NHUHV]WH]pVHNKH]� V]�NVpJHV� DSDiOODWRN�

HO iOOtWiViUD�DONDOPDVQDN�WHNLQWKHW ��

�

��� $� IDMWDWLV]WD� KD]DL� iOORPiQ\� WHVWPpUHW� YiOWR]iViQDN� YL]VJiODWiYDO�

PHJiOODStWRWWDP��KRJ\�D� IDMWD�Q|YHNHGpVL�GLQDPLNiMD�PiV�K~VPDUKD�

IDMWiNKR]� KDVRQOy� D]]DO� D� N�O|QEVpJJHO�� KRJ\� D� VDMiWRV� WDUWiVPyG�

PLDWW� YiODV]WiV� XWiQ� QHP� WDSDV]WDOKDWy� YLVV]DHVpV� D]� pO V~O\EDQ�� $�

UHODWtY� Q|YHNHGpV� HOHP]pVpYHO� UiPXWDWWDP� DUUD�� KRJ\� ILDWDODEE�

NRUEDQ�D]��V] N��NpV EE��PLQWHJ\�����QDSRV�NRUWyO��D]RQEDQ�D�ELNiN�

UHODWtY� V~O\J\DUDSRGiVD� QDJ\REE�� (]� XWyEELDN� Q|YHNHGpVL� HUpO\H�

VRNiLJ�IHQQPDUDG��tJ\�DONDOPDVDN�D�QDJ\�V~O\UD�W|UWpQ �KL]ODOiVUD��

�

��� $]�HJ\HV� WHVWPpUHWHN�HJ\PiVKR]�YLV]RQ\tWRWW�NDSFVRODWiW�NRUUHOiFLy�

V]iPtWiVVDO� WiUWDP� IHO�� (UHGPpQ\HLP� V]RURV�� VWDWLV]WLNDLODJ�

LJD]ROKDWy� �3������� |VV]HI�JJpVW� PXWDWWDN� D� OHJW|EE� WHVWWiM� N|]|WW��

DPL�D�H]HN�HJ\|QWHW �IHMO GpVpUH�YDOO�D�YL]VJiOW�pOHWNRUEDQ���

�

��� $]� |YPpUHW� PHOOHWW� D� IDU� ,,�� V]pOHVVpJ� D]� D� WHVWPpUHW�� DPHO\� LJHQ�

V]RURV�|VV]HI�JJpVEHQ�iOO�D]�pO V~OO\DO��(]�D�IDMWD�N�OOHPL�MHOOHJpE O��

D�IDU�N�O|QOHJHV�L]PROWViJiEyO�IDNDG��

�

��� $� KD]DL� IHKpU�NpN� EHOJD� pV� |W� WRYiEEL� 0DJ\DURUV]iJRQ� WDUWRWW�

K~VPDUKD�IDMWD��KHUHIRUG��PDJ\DUWDUND��DQJXV��OLQFROQ�UHG�pV�VKDYHU��

EHOV � PHGHQFH� PpUHWHLQHN� DODNXOiViW� YL]VJiOYD� PHJiOODStWRWWDP��



� ���

KRJ\� D� IHKpU�NpN� EHOJD� D� YL]VJiOW� IDMWiN� N|]|WW� D� OHJV] NHEE� pV� D]�

HOOpV� V]HPSRQWMiEyO� D� OHJHO Q\WHOHQHEE� V]�O ~WWDO� UHQGHONH]LN�� $�

IDMWiQiO�QDJ\�DUiQ\EDQ�HO IRUGXOy�QHKp]HOOpVHN�RND�WHKiW�HOV VRUEDQ�

D�WHKpQ�DQDWyPLDL�IHOpStWpVpEHQ�NHUHVHQG ��$�EHOV �PHGHQFH�PpUHWHN�

YL]VJiODWD� VHJtWVpJpYHO� QDJ\� EL]WRQViJJDO� HO UH� MHOH]KHW N� D�

QHKp]HOOpVHN�� LOOHWYH� D]� LO\HQ� YL]VJiODWRNRQ� DODSXOy� V]HOHNFLy�

KDWpNRQ\�OHKHW�D�N|QQ\HQ�HOO �YRQDODN�NLDODNtWiViEDQ��

�

��� $�WHKHQHN�pV��V] N�EHOV �PHGHQFH�PpUHWHL�N|]|WW�IDMWiWyO�I�JJHWOHQ�O�

V]LJQLILNiQV� �3�������� N�O|QEVpJHW� WDSDV]WDOWDP�� DPL� OHJLQNiEE� D]�

HOV � ERUMD]iVQDN� WXODMGRQtWKDWy�� KLV]HQ� D]� pOHWNRUQDN� QHP� YROW�

VWDWLV]WLNDLODJ�NLPXWDWKDWy�KDWiVD�H]HNUH�D�SDUDPpWHUHNUH���

�

��� $� IHKpU�NpN� EHOJD� HOV IHMpV � NRORV]WUXPiQDN�� WHOMHV� WHMpQHN� pV� D�

ERUMD]iVW� N|YHW � |W� QDSRQ� IHMW� I|FVWHMQHN� D]� |VV]HWpWHOpW� YL]VJiOYD�

UiPXWDWWDP�� KRJ\� D� IHKpU�NpN� EHOJD� NRORV]WUXPD� HOV VRUEDQ� D�

WHMFXNRU�pV� WHMVDYy�� LOOHWYH�ND]HLQ� WDUWDOPiEDQ� WpU�HO�D� W|EEL�YL]VJiOW�

K~VPDUKD� IDMWiWyO��$]� HOOpVW� N|YHW � QDSRNEDQ� D� I|FVWHM� V]iUD]DQ\DJ�

WDUWDOPD�YpJLJ�PDJDVDEE�D�W|EEL�IDMWipQiO��D]RQEDQ�H]�VWDWLV]WLNDLODJ�

QHP� LJD]ROKDWy�� (QQHN� KiWWHUpEHQ� D� IHKpUMH�� pV� DQQDN� I � DONRWyMD� D�

WHMVDYy�iOO��$� IHKpU�NpN�EHOJD�PLQG� I|FVWHMpW�PLQG�SHGLJ� WHOMHV� WHMpW�

WHNLQWYH� OHJLQNiEE� D� IHKpUMH� IUDNFLyN� HJ\PiVKR]� YLV]RQ\tWRWW�

DUiQ\iEDQ� WpU� HO� D� W|EEL� K~VPDUKiWyO� pV� HEEHQ� D� YRQDWNR]iVEDQ�

OHJLQNiEE�D�PDJ\DU�V]�UNH�� LOOHWYH�D�KHUHIRUG�IDMWiN� WHMpKH]�KDVRQOy�

pUWpNHNNHO�UHQGHONH]LN��
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+D]iQNEDQ� HOV NpQW� YpJH]WHP� WXGRPiQ\RV� YL]VJiODWRNDW� IDMWDWLV]WD�

IHKpU�NpN� EHOJD� iOORPiQ\RNRQ�� PHO\HN� VRUiQ� D]� DOiEEL� ~M� NXWDWiVL�

HUHGPpQ\HN�V]�OHWWHN��

�

��� 1DJ\V]iP~� WHQ\pV]ELND� LYDGpN� SRSXOiFLyQ� YpJ]HWW� YL]VJiODWRNNDO�

PHJiOODStWRWWDP��KRJ\�D�IHKpU�NpN�EHOJD�IDMWD�D]�HOP~OW�pYWL]HGEHQ�LV�

GLQDPLNXVDQ� IHMO G|WW�� 1HYH]HWHVHQ� ����� pV� ����� N|]|WW� D�

YHPKHVVpJL� LG � ���� QDSSDO�� V]�OHWpVL� V~O\� �� NJ�PDO�� D]� pYHVNRUL�

pO V~O\� ����� NJ�PDO�� PtJ� D]� pYHVNRUL� PDUPDJDVViJ� ���� FP�UHO�

Q|YHNHGHWW�D�YL]VJiOW�SRSXOiFLyEDQ��

��� 0pUpVHLP� HUHGPpQ\H� V]HULQW� D� KD]DL� W|U]V�iOORPiQ\� D� EHOJD�

SRSXOiFLyKR]� NpSHVW� LV� NHGYH] � N�OOHPL� pV� WHUPHOpVL� PXWDWyNNDO�

UHQGHONH]LN��$�V]�OHWpVL�V~O\���NJ�PDO��D]�pYHVNRUL�pO V~O\����NJ�PDO�

W|EE�� D]� pYHVNRUL� PDUPDJDVViJ� SHGLJ� D]RQRV� ����� FP�� D� YL]VJiOW�

EHOJD�iOORPiQ\�iWODJiKR]�NpSHVW��

��� $�IDMWDWLV]WD�KD]DL�iOORPiQ\�WHVWPpUHWHLQHN�YL]VJiODWiYDO�D�YiODV]WiVW�

N|YHW HQ�D�Q|YHNHGpVL�GLQDPLND�V]HULQW�V]DNDV]RNDW�N�O|QtWHWWHP�HO��

DPHO\HN� PHJHU VtWLN� D� PiV� K~VPDUKD� IDMWiN� Q|YHNHGpVpW�

WDQXOPiQ\R]y�NXWDWiVRN�HUHGPpQ\HLW��

��� 0HJiOODStWRWWDP�� KRJ\� D� IDMWD� HVHWpQ� D]� |YPpUHW� PHOOHWW� D� IDU� ,,��

V]pOHVVpJ� D]� D� WHVWPpUHW�� DPHO\� VHJtWVpJpYHO� D]� pO V~O\� D�

OHJSRQWRVDEEDQ�EHFV�OKHW ��5 ������3��������

��� $� UHODWtY� WHVWDUiQ\RNDW� OHtUy� LQGH[HNNHO� UiPXWDWWDP�� KRJ\� D� IDMWD�

HVHWpQ� QHP� PXWDWKDWy� NL� V]iPRWWHY � LYDUL� N�O|QEVpJ� D�



� ���

WHVWDUiQ\RNEDQ�� LOOHWYH�� D� IHKpU�NpN� EHOJD� NLV� ���������� ]|P|NVpJL�

LQGH[V]HO� �V]pOHVVpJL� SDUDPpWHUHN� I|OpQ\H� D� KRVV]~ViJL� PpUHWHNNHO�

V]HPEHQ�� pV� ILJ\HOHPUH� PpOWy� IDUDODNXOiVL� DUiQQ\DO� ����������

UHQGHONH]LN��

��� (OV NpQW� YL]VJiOWDP� KD]iQNEDQ� HJ\V]HUUH� KDW� K~VPDUKD� IDMWD� EHOV �

PHGHQFH� iWPpU LW�� 9L]VJiODWDLP� HUHGPpQ\HL� HJ\pUWHOP HQ�

UiYLOiJtWDQDN� DUUD�� KRJ\� D� IHKpU�NpN� EHOJD� D� W|EEL� YL]VJiOW�

JHQRWtSXVKR]� NpSHVW� V] NHEE� pV� D]� HOOpV� V]HPSRQWMiEyO� HO Q\WHOHQ�

WpUEHOL� DODNXOiV~� V]�O ~WWDO� UHQGHONH]LN�� $� QHKp]HOOpVHN� RND� WHKiW�

HOV VRUEDQ� D� WHKpQ� HO Q\WHOHQ� DQDWyPLDL� IHOpStWpVH� pV� QHP� D� ERUMDN�

V]�OHWpVL�V~O\D��

��� (OV NpQW� YL]VJiOWDP� D� IHKpU�NpN� EHOJD� SRSXOiFLyN� I|FVWHMpQHN�

|VV]HWpWHOpW�� LOOHWYH� DQQDN� YiOWR]iViW� D]� HOOpVW� N|YHW � QDSRNEDQ��

0HJiOODStWRWWDP�� KRJ\� D� IHKpU�NpN� EHOJD� NRORV]WUXP� |VV]HWpWHOpW�

WHNLQWYH�OHJLQNiEE�D�EULW�K~VPDUKD�IDMWiNpKR]�KDVRQOy��QDJ\���������

NH]GHWL� V]iUD]DQ\DJ� �H]HQ� EHO�O� WHMFXNRU� ������� pV� WHMVDYy� ���������

WDUWDORPPDO�� DPL� D]� HOOpVW� N|YHW HQ� IRNR]DWRVDQ� N|]HOtW� D� W|EEL�

K~VPDUKD�IDMWipKR]��

��� $� IHKpU�NpN� EHOJD�PLQG� I|FVWHMpW�PLQG� SHGLJ� WHOMHV� WHMpW� WHNLQWYH� D�

OHJWiJDEE���������������WHMVDYy�ND]HLQ�DUiQQ\DO�UHQGHONH]LN�D�YL]VJiOW�

W|EEL�K~VPDUKD�IDMWiKR]�NpSHVW��
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+D]iQNEDQ�D�IHKpU�NpN�EHOJD�WHQ\pV]WpVH�YLV]RQ\ODJ�U|YLG�P~OWUD� WHNLQW�

YLVV]D��9ROWDN�XJ\DQ�NRUiEEDQ�SUyEiONR]iVRN�N�O|QE|] �FXODUG�HJ\HGHN�

NHUHV]WH]pVHNEH� W|UWpQ � EHYRQiViUD�� D]RQEDQ� D� ¶���HV� pYHNLJ� H]HN� QHP�

EL]RQ\XOWDN�WDUWyVQDN��$]�ÄiWW|UpVW´�D]�MHOHQWHWWH��DPLNRU�QpKiQ\�HOV]iQW��

D�V]DNPiMiW�NLYiOyDQ� LVPHU �V]DNHPEHU�HOW|NpOWH��KRJ\�D� IDMWiW�EHKR]]D�

pV�WHQ\pV]WHQL�IRJMD��$]�HOV �IDMWDWLV]WD�ERUM~��HPEULy�iW�OWHWpV�XWiQ������

EHQ� V]�OHWHWW� PHJ� 2VWII\DVV]RQ\IiQ�� DKRO� PD� D]� HJ\HWOHQ� KD]DL�

W|U]VWHQ\pV]HW�P N|GLN��$� MHOHQOHJL� IHKpU�NpN�EHOJD� iOORPiQ\W�PLQWHJ\�

V]i]�HJ\HG�NpSYLVHOL��$�IDMWD� WHQ\pV]W �HJ\HV�OHWpQHN�HOV GOHJHV�FpOMD�D�

IHKpU�NpN� EHOJD� HJ\V]HUL� KDV]RQiOODW� HO iOOtWy� NHUHV]WH]pVHNEHQ� W|UWpQ �

HOWHUMHV]WpVH��PLQW�EHIHMH] �IDMWD��

�

$� KD]DL� pV� QHP]HWN|]L� V]DNLURGDOPDW� iWWDQXOPiQ\R]YD� PHJiOODStWKDWy��

KRJ\� D� IHKpU�NpN� EHOJD� HJ\UH� J\DNUDEEDQ� pV� PLQG� V]pOHVHEE� N|UEHQ�

DONDOPD]RWW� EHIHMH] � IDMWD�� $� NHUHV]WH]pVL� NtVpUOHWHN� HJ\pUWHOP HQ�

LJD]ROMiN� D� IDMWD� PHQQ\LVpJL� WXODMGRQViJRNEDQ�� GH� N�O|Q|VHQ� D� YiJiVL�

PLQ VpJEHQ� PHJPXWDWNR]y� MDYtWy� KDWiViW� WHM��� pV� K~VKDV]Q~� IDMWiNRQ�

HJ\DUiQW���

�

$� IHKpU�NpN� EHOJD� N|]HO� HJ\� pYWL]HGHV� KD]DL� P~OWMD� PLDWW� YLV]RQ\ODJ�

NHYpV�LQIRUPiFLy�iOO�UHQGHONH]pV�QNUH�D�IDMWDWLV]WD�iOORPiQ\UyO��$]�HGGLJ�

PDJ\DU� Q\HOYHQ� PHJMHOHQW� WXGRPiQ\RV� N|]OHPpQ\HN� HOV VRUEDQ� D�

NHUHV]WH]pVL�HUHGPpQ\HNU O�V]iPROWDN�EH��

�
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'RNWRUL� PXQNiP� HONpV]tWpVHNRU� FpORP� D]� YROW�� KRJ\� NXWDWiVL�

HUHGPpQ\HLPPHO� PHJSUyEiOMDN� ~M� pV� KDV]QRV� LQIRUPiFLyNDW� Q\~MWDQL� D�

IDMWD� WHQ\pV]W LQHN�� ,J\HNH]WHP�RO\DQ�YL]VJiODWRNDW� IRO\WDWQL��DPHO\HNHW�

HGGLJ�PpJ�D�IDMWiQ�QHP�YpJH]WHN��1HP�YROW�N|QQ\ �GROJRP��UpV]LQW�PHUW�

D� IDMWiYDO� %HOJLXPEDQ� HJ\� LJHQ� MyO� NpS]HWW� NXWDWy� FVDSDW� IRJODNR]LN�

LPPiU� W|EE� PLQW� ��� pYH�� UpV]LQW� SHGLJ� D]pUW� PHUW� D� KD]DL� IDMWDWLV]WD�

SRSXOiFLy�PpUHWH�DOL�pUL�HO�D�PHJEt]KDWy�VWDWLV]WLNDL�pUWpNHOpV�DOVy�KDWiUiW���

�

.XWDWy�PXQNiP� VRUiQ� YL]VJiOWDP� D� KD]DL� pV� EHOJD� IDMWDWLV]WD� SRSOiFLyN�

I EE� SDUDPpWHUHLW� �YHPKHVVpJL� LG �� V]�OHWpVL� V~O\�� pYHVNRUL� V~O\� pV�

PDUPDJDVViJ��� D� KD]DL� iOORPiQ\� WHVWPpUHWHLW�� D]RN� HJ\PiVKR]�

YLV]RQ\tWRWW�DUiQ\iW�pV�YiOWR]iViW�D]�pOHWNRU�I�JJYpQ\pEHQ��eUWpNHOWHP�D�

KD]DL�IHKpU�NpN�EHOJD��KHUHIRUG��PDJ\DUWDUND��VKDYHU��UHG�OLQFROQ��UHG�pV�

DEHUGHHQ� DQJXV� Q LYDU~� SRSXOiFLyN� EHOV � PHGHQFH� PpUHWHLW�� LOOHWYH�

YL]VJiOWDP� D� IHKpU�NpN� EHOJD� NRORV]WUXPiQDN�� WHOMHV� WHMpQHN� I EE�

|VV]HWHY LW�pV�I|FVWHM�EHOWDUWDOPiQDN�YiOWR]iViW�D]�HOOpV�XWiQL�QDSRNEDQ��

�

9L]VJiODWDLP� VRUiQ� D]� iOWDOiQRV� ~Q�� OHtUy� VWDWLV]WLNDL� V]iPtWiVRN� �iWODJ��

V]yUiV�� YDULiFLyV� NRHIILFLHQV� �&9���� PLQLPXP�� PD[LPXP�� PHOOHWW�

YDULDQFD� DQDOt]LVW�� NRUUHOiFLy�V]iPtWiVW�� HJ\��� pV� W|EEYiOWR]yV�

UHJUHVV]LyDQDOt]LVW�� LOOHWYH� D� IDMWiN� pV� NRUFVRSRUWRN� N|]|WW� IHQiOOy�

V]LJQLILNiQV�HOWpUpVHN�IHOGHUtWpVpUH�D�5DQJH�WHVW�HN�N|]�O�D]�~Q��6WXGHQW�

1HZPDQ�.HXOV� IpOH� SUyEiW� DONDOPD]WDP�� $� W|EE� WXODMGRQViJ� N|]|WW�

IHQiOOy� |VV]HWHWW� NDSFVRODWRN� IHOWiUiViUD� OpSpVHQNpQWL� UHJUHVV]Ly� DQOt]LVW�

YpJH]WHP�D]�6366�����pV�06�(;&(/�SURJUDPFVRPDJRN�VHJtWVpJpYHO��

�



���

$� IHKpU�NpN� EHOJD� WHQ\pV]ELNiN� EHOJLXPL� LYDGpNSRSXOiFLyMiQ� YpJ]HWW�

YL]VJiODWDLP� D]� ����� pV� ����� N|]|WWL� SHULyGXVW� |OHOLN� IHO�� D]W� D]�

LG V]DNpW�� DPLNRU� D� IDMWD� WHQ\pV]WpVH� KD]iQNEDQ� LV� PHJNH]G G|WW�� $]�

HUHGPpQ\HN� D]W� PXWDWMiN�� KRJ\� HEEHQ� D]� LG V]DNEDQ� D� IDMWD� IHMO GpVH�

IRO\WDWyGRWW�� WHUPHOpVL�PXWDWyL� MDYXOWDN�� $� YL]VJiOW� SRSXOiFLyEDQ� �����

EHQ�D�YHPKHVVpJL� LG �KRVV]D�����QDSSDO� �������QDS��� D�ERUMDN� V]�OHWpVL�

V~O\D� HJ\� NLORJUDPPDO� ���� NJ��� D]� pYHVNRUL� pO V~O\� ����� NLORJUDPPDO�

����� NJ��� D]� pYHVNRUL�PDUPDJDVViJ� SHGLJ� ���� FHQWLPpWHUUHO� ������� FP��

Q|YHNHGHWW������yWD���

�

$� KD]DL� iOORPiQ\RQ� YpJ]HWW� YL]VJiODWDLP� HUHGPpQ\H� V]HULQW� D� KD]DL�

ERUMDN�iWODJRV�V]�OHWpVL�V~O\D�PLQWHJ\���NLORJUDPPDO�W|EE��PLQW�D�EHOJD�

SRSXOiFLyp�� (QQHN� RND� DEEDQ� NHUHVHQG �� KRJ\� D� KD]DL� iOORPiQ\�

YpUYRQDOD� PHJOHKHW VHQ� My�� LOOHWYH� V]iPRV� ERUM~� HPEULy� iW�OWHWpVE O�

V]�OHWHWW�� DKRO� PDJ\DUWDUND�� HVHWHQNpQW� KROVWHLQ�IUt]� WHKHQHN� YROWDN� D�

UHFLSLQHVHN�� WRYiEEi� HOV � ERUMDV� WHKpQ� FVDN� NHYpV� DNDG� D� ERUMD]RWWDN�

N|]|WW��$�KD]DL�iOORPiQ\�YHJ\HV�LYDUEDQ�PpUW�pYHVNRUL�pO V~O\������NJ��

pV�PDUPDJDVViJ������FP��pUWpNHL�MyQDN�PRQGKDWyDN��QDJ\REEDN��PLQW�D�

YL]VJiOW� EHOJD�SRSXOiFLy� iWODJD��$�JHQHWLNDL� WDUWDOpNRW� D]RQEDQ� MHO]L� D]��

KRJ\� DPHQQ\LEHQ� H]HQ� V]iPRNDW� |VV]HYHWM�N� D� EHOJD� N|]SRQWL�

WHOMHVtWPpQ\YL]VJiODWL�PXWDWyNNDO��DNNRU�D]RN�D]�,79�HVHWpQ����D]�679�

WHNLQWHWpEHQ�����NDO�KDODGMiN�PHJ�D�KD]DL�pUWpNHNHW�

�

0LQGH]W� |VV]HJH]YH� PHJiOODStWKDWy�� KRJ\� D� IDMWD� IHMO GpVH� D]� HOP~OW�

pYHNEHQ� W|UHWOHQ�O� IRO\WDWyGRWW�� pV� D� N|YHWNH]HWHV� WHQ\pV]W L� PXQND�

MHOHQW V�WHOMHVtWPpQ\�MDYXOiVW�HUHGPpQ\H]HWW��



� ���

$� IHKpU�NpN� EHOJD� WHVWPpUHW� YiOWR]iVDLW� HOHP] � YL]VJiODWDLPPDO�

UiPXWDWWDP�� KRJ\� D� IDMWD� IHMO GpVH� QHP� N�O|QE|]LN� PiV� V]DUYDVPDUKD�

IDMWiN� IHMO GpVL� GLQDPLNiMiWyO�� $� I EE� WHVWPpUHWHN� �PDUPDJDVViJ��

IHUGHW|U]VKRVV]��W|U]VKRVV]�pV�|YPpUHW������pV�����QDSRV�pOHWNRU�N|]|WWL�

YiOWR]iViW�YL]VJiOYD�QpJ\�����QDSRV�IHMO GpVL�V]DNDV]W�N�O|QtWHWWHP�HO��

$� UHODWtY� Q|YHNHGpVL� YL]VJiODWDLPPDO� UiYLOiJtWRWWDP�� KRJ\� ILDWDODEE�

NRUEDQ������QDSRV�NRULJ��D]��V] N��NpV EE�D]RQEDQ�D�ELNiN�Q|YHNHGpVL�

HUpO\H�D�QDJ\REE��(]�XWyEELDN�IHMO GpVL�HUpO\H�WRYiEE�LV�IHQQ�PDUDG��tJ\�

DONDOPDVDN�D�QDJ\�V~O\UD����������NJ��W|UWpQ �Kt]ODOiVUD���

�

$]� DEV]RO~W� WHVWPpUHWHNE O� ~Q�� WHVWPpUHW� LQGH[HNHW� V]iPROWDP��

DPHO\HNNHO� D� IDMWD� WHVWDUiQ\DL� MREEDQ� pU]pNHOKHW Yp� YiOQDN�� $]�

HUHGPpQ\HN�D]W�PXWDWMiN��KRJ\�D�IHKpU�NpN�EHOJiUD�D]�LYDUL�GLPRUIL]PXV�

D� WHVWDUiQ\RNDW� WHNLQWYH� QHP� MHOOHP] ��$�YL]VJiOW� SRSXOiFLy� ]|P|NVpJL�

LQGH[H� DODFVRQ\� �ELNiN� HVHWpQ� ����� �V] NQpO� ������ DPL� D� V]pOHVVpJL�

SDUDPpWHUHN� HO Q\pW� KDQJV~O\R]]D� D� KRVV]~ViJL� PpUHWHNNHO� V]HPEHQ��

)LJ\HOHPUH� PpOWy� D� IDUDODNXOiV� LQGH[� pUWpNH� �ELNiNQiO� ����� PtJ� �V] N�

HVHWpQ� ������ DPL� D� IDMWD� H� WHVWWiMiQDN� N�O|QOHJHV� L]PROWViJiYDO�

PDJ\DUi]KDWy�� (]W� D]� DONDWL� VDMiWRVViJRW� HU VtWL� PHJ� D]� D� OpSpVHQNpQWL�

UHJUHVV]Ly�HOHP]pVE O�DGyGy�HUHGPpQ\�LV��PLV]HULQW�D]�|YPpUHW�XWiQ�D�IDU�

,,�� V]pOHVVpJ� D]� D� WHVWPpUHW�� DPHO\� VHJtWVpJpYHO� D]� pO V~O\� OHJLQNiEE�

PHJEHFV�OKHW �� D]D]� H]� D� WHVWWiM� QDJ\RQ� V]RURV� |VV]HI�JJpVEHQ� iOO� D]�

pO V~OO\DO��U� ��������3��������

�

$� WHVWWiMDN� N|]|WW� V]iPtWRWW� NRUUHOiFLyV� KiQ\DGRVRN�±� D� IDU� ,,,��PpUHWHW�

NLYpYH� �� V]RURV� �U!������� VWDWLV]WLNDLODJ� LV� LJD]ROKDWy� �3�������



���

NDSFVRODWUD� XWDOQDN�� (]HNE O� DUUD� OHKHW� N|YHWNH]WHWQL�� KRJ\� D� IDMWD�

WHVWDUiQ\DL�D�YL]VJiOW�LG V]DNEDQ�YLV]RQ\ODJ�HJ\|QWHW HQ�IHMO GQHN��

�

9L]VJiODWRNDW� YpJH]WHP� DUUD� YRQDWNR]yDQ�� KRJ\� D� IHKpU�NpN� EHOJD� RO\�

J\DNUDQ� HPOHJHWHWW� HOOpVL� SUREOpPiLEDQ�PHNNRUD� V]HUHSH� YDQ� D� WHKHQHN�

V]�O ~WMiQDN� DQDWyPLDL� IHOpStWpVpQHN�� (QQHN� pUGHNpEHQ� PHJPpUW�N� D�

FVRQWRV� PHGHQFH� IRQWRVDEE� EHOV � PpUHWHLW� �I�JJ OHJHV�� Yt]V]LQWHV� pV�

IHUGH� iWPpU N�� IHKpU�NpN� EHOJD� pV� |W� WRYiEEL� �KHUHIRUG�� PDJ\DUWDUND��

DQJXV�� OLQFROQ� UHG� pV� VKDYHU�� K~VPDUKD� IDMWD� WHKHQHL� pV� �V] L� HVHWpQ��$�

YL]VJiODWRN� HUHGPpQ\HL� HJ\pUWHOP HQ� UiYLOiJtWDQDN� DUUD�� KRJ\� D� IHKpU�

NpN�EHOJD�D� W|EEL�YL]VJiOW�K~VPDUKD�IDMWiKR]�NpSHVW�V] NHEE�pV�D]�HOOpV�

V]HPSRQWMiEyO� HO Q\WHOHQHEE��NHUHNHEE� V]�O ~WWDO� UHQGHONH]LN� �3��������

$�IDMWiUD�MHOOHP] �QHKp]HOOpVHN�RND�WHKiW�HOV VRUEDQ�D�WHKHQHN�DQDWyPLDL�

IHOpStWpVpEHQ�pV�QHP�D�ERUMDN�V]�OHWpVL�V~O\iEDQ�NHUHVHQG ��$�IHKpU�NpN�

EHOJD�XWiQ�D�KHUHIRUG�YROW�D]�D�IDMWD��DPHO\�HVHWpQ�D�OHJW|EE�VWDWLV]WLNDLODJ�

LV� LJD]ROKDWy� �3������� 3������� N�O|QEVpJHW� PpUWHP� D� EHOV � PHGHQFH�

PpUHWHN�YRQDWNR]iViEDQ��

�

$� WHKHQHN� pV� �V] N� EHOV � PHGHQFH� PpUHWHL� N|]|WW� IDMWiWyO� I�JJHWOHQ�O�

V]LJQLILNiQV��3��������N�O|QEVpJ�YDQ��DPL�OHJLQNiEE�D]�HOV �ERUMD]iVQDN�

WXODMGRQtWKDWy�� D]D]� D]� pOHWNRUQDN� QLQFV� pU]pNHOKHW � KDWiVD�� $� EHOV �

PHGHQFH� PpUHWHN� D]� pO V~OO\DO� VHP� PXWDWQDN� VWDWLV]WLNDLODJ� LJD]ROKDWy�

|VV]HI�JJpVW��eSS�D� IHKpU�NpN�EHOJD�HVHWpQ�YROW�H]�V]HPEH|WO ��DPHO\�D�

OHJQDJ\REE�pO V~OO\DO������NJ��pV�D�OHJNLVHEE�EHOV �PHGHQFH�PpUHWHNNHO�

�IHUGH�������FP��I�JJ OHJHV�������FP��Yt]V]LQWHV�����FP��WHU�OHW������FP
 
��

UHQGHONH]HWW��3��������
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7HKHQHN�HVHWpQ�D�OHJW|EE�VWDWLV]WLNDLODJ�LJD]ROKDWy�N�O|QEVpJHW��3�������

D�IHUGH��PtJ��V] N�HVHWpQ�D�Yt]V]LQWHV�PpUHW�HVHWpQ�WDSDV]WDOWDP��7RYiEEL�

pUGHNHVVpJ��KRJ\� D�EHOV �PHGHQFH�DUiQ\DLW� HOOpV�HO WW� pV�XWiQ�YL]VJiOYD�

HOWpUpVHNHW� NDSXQN� HJ\HV� IDMWiNRQ� EHO�O� LV��0tJ� HOOpV� HO WW� D]� DEHUGHHQ�

DQJXV�pV�UHG�DQJXV�LV� LQNiEE�HJ\�ÄN|YpU´�HOOLSV]LVKH]�KDVRQOy�PHGHQFH�

EHMiUDWWDO�UHQGHONH]LN��DGGLJ�D]�HOOpVW�N|YHW HQ�H]�Q\~MWRWWi�YiOLN��DPL�D�

ERUMD]iVNRU�HO Q\|VHEE��

�

$� EHOV � PHGHQFH� PpUHWHN� YL]VJiODWD� WHKiW� HJ\� KDWpNRQ\� pV� KDV]QRV�

PyGV]HU�D�QHKp]�HOOpVHN�V]iPiQDN�FV|NNHQWpVpEHQ��LOOHWYH�D�N|QQ\ HOO �

YRQDODN�NLDODNtWiViEDQ� �DQQiO� LV� LQNiEE��PHUW� D� EHOV �PHGHQFH�PpUHWHN�

|U|N|OKHW VpJL� pUWpNHL� DODFVRQ\DN��� $QQDN� HOOHQpUH�� KRJ\� D� IDMWD�

KD]iMiEDQ� HUUH� VHPPLIpOH� NLYiORJDWiV� QHP� W|UWpQLN�� YDQQDN� RO\DQ�

RUV]iJRN�� DKRO� D� IDMWD� WLV]WDYpUEHQ� LV� MHOHQW V� SRSXOiFLyYDO� UHQGHONH]LN�

�(J\HV�OW� ÈOODPRN�� ËURUV]iJ�� (J\HV�OW� .LUiO\ViJ�� pV� D� WHQ\pV]W N� D�

N|QQ\ HOO �WHKHQHNHW�HO Q\EHQ�UpV]HVtWLN���

�

9L]VJiODWRNDW�IRO\WDWWXQN�DUUD�YRQDWNR]yDQ��KRJ\�IHOGHUtWV�N�YDMRQ�YDQ�H�

N�O|QEVpJ� D]� HGGLJ� YL]VJiOW� KD]iQNEDQ� WDUWRWW� K~VPDUKD� IDMWiN�

�PDJ\DUWDUND��PDJ\DU�V]�UNH��UHG�pV�DEHUGHHQ�DQJXV��KHUHIRUG��OLPRXVLQ�

pV�EORQGH�G¶$TXLWDLQH��pV�D�IHKpU�NpN�EHOJD�HOV �IHMpV �I|FVWHMH�pV�WHOMHV�

WHMH��LOOHWYH�D]�HOV �|W�QDSRQ�IHMW�NRORV]WUXP�I EE�DONRWyL�N|]|WW��

�

9L]VJiODWDLQN� ��PHO\HNHW�EHOJD� iOORPiQ\RQ�YpJH]W�QN� ��� HUHGPpQ\HLE O�

DUUD� D� N|YHWNH]WHWpVUH� MXWRWWXQN�� KRJ\� D� IHKpU�NpN� EHOJD� HOV � IHMpV �

I|FVWHMH�I EE�DONRWyLW�WHNLQWYH�PLQG|VV]H�D�WHMFXNRU�WDUWDORPEDQ���������



����

WpU�HO�VWDWLV]WLNDLODJ�LJD]ROKDWy��3�������PyGRQ�D�W|EEL�IDMWiWyO��WHM]VtUEDQ�

������� SHGLJ� FVDN� D� NpW� DQJXVKR]� NpSHVW� WDSDV]WDOWDP� V]LJQLILNiQV�

�3�������N�O|QEVpJHW��$�IHKpU�NpN�EHOJD�D�YL]VJiOW�IDMWiNpYDO�|VV]HYHWYH�

D� OHJQDJ\REE� WHMVDYy� IHKpUMH� DUiQQ\DO� UHQGHONH]LN� ��������� pV� H]]HO�

SiUKX]DPRVDQ�D�OHJNLVHEE�ND]HLQ�DUiQQ\DO����������(EE O�N|YHWNH] HQ�D�

IDMWD� VWDWLV]WLNDLODJ� LJD]ROKDWyDQ� �3������� D� OHJWiJDEE� WHMVDYy� �� ND]HLQ�

DUiQQ\DO�������������UHQGHONH]LN��

�

$� IDMWD� I|FVWHMpQHN� V]iUD]DQ\DJ� WDUWDOPD� D]� HOV � |W� QDSRQ� QDJ\REE�

�3�������pV�QHP�FV|NNHQ�RO\DQ�GUDV]WLNXVDQ��PLQW�D]W�D�W|EEL�IDMWD�HVHWpQ�

WDSDV]WDOWXN��(QQHN�KiWWHUpEHQ�D�PDJDV�IHKpUMH��D]RQ�EHO�O�LV�HOV VRUEDQ�

D�PDJDV� WHMVDYy� DUiQ\� iOO�� DPHO\� YpJLJ� IHQQ� LV�PDUDG�� $W|EEL� YL]VJiOW�

K~VIDMWiKR]� NpSHVW� D� OHJQDJ\REE� HOWpUpVW� D� ODNWy]� LG EHQL� YiOWR]iViQiO�

ILJ\HOW�N�PHJ��0tJ�D� IHKpU�NpN�EHOJD�NRORV]WUXPiQDN� WHMFXNRU� WDUWDOPD�

PiU�D]�HOOpV�QDSMiQ�LV�QDJ\���������DGGLJ�D�W|EEL�IDMWiQiO�D�ODNWy]�FVDN�D�

ERUMD]iV� XWiQL� ����� QDSUD� pUL� HO� D� �����N|U�OL� pUWpNHW��gVV]HVVpJpEHQ� D�

IHKpU�NpN� EHOJD� NRORV]WUXPD� OHJLQNiEE� D� EULW� K~VPDUKD� IDMWiNpKR]� iOO�

N|]HO��

�

$� WHOMHV� WHM� YRQDWNR]iViEDQ� D� N�O|QEVpJHN� PiU� FVHNpO\HEEHN��

6]LJQLILNiQV� N�O|QEVpJHW� �3������� D� IHKpUMH� YRQDWNR]iViEDQ� FVDN� D�

PDJ\DU� V]�UNH�� D� KHUHIRUG� pV� D� PDJ\DU� WDUND� HVHWpQ� WDSDV]WDOWXQN� �D�

IHKpU�NpN� EHOJiQDN� D]� HO EELHNKH]� NpSHVW� DODFVRQ\DEE� H]� XWyEELQiO�

SHGLJ�PDJDVDEE�iWODJD�YROW���$�WHMFXNRU��DPL�D�I|FVWHM�HVHWpQ�PpJ�D�W|EEL�

IDMWiQiO�PDJDVDEE�YROW��PiU�pSSHQ�D�IHKpU�NpN�EHOJiQiO�D�OHJDODFVRQ\DEE�

�������� D]RQEDQ� H]� HJ\HG�O� D� EORQGH� G¶$TXLWDLQH� IDMWiYDO� V]HPEHQ�



� ���

EL]RQ\tWRWW��$�IHKpU�NpN�EHOJD�WHMVDYy���ND]HLQ�DUiQ\D�������������D�WHOMHV�

WHM�HVHWpQ�D�OHJV] NHEE��3��������D�W|EEL�YL]VJiOW�K~VIDMWiYDO�|VV]HYHWYH��

DPHO\�D�UHODWtYH�QDJ\�VDYyIHKpUMH�DUiQ\QDN�N|V]|QKHW ��$�WHOMHV�WHM�I EE�

|VV]HWHY W�LOOHW HQ�D�IHKpU�NpN�EHOJD�pUGHNHV�PyGRQ�D�PDJ\DU�V]�UNpKH]�

iOO�OHJN|]HOHEE��

�

gVV]HVVpJpEHQ�WHKiW�PHJiOODStWKDWy��KRJ\�D�IHKpU�NpN�EHOJD�NRORV]WUXPD�

WHMFXNRU� pV� WHMVDYy�� LOOHWYH� ND]HLQ� WDUWDOPiEDQ� WpU� HO� HOV VRUEDQ� D� W|EEL�

YL]VJiOW� K~VPDUKD� IDMWiWyO�� $]� HOOpVW� N|YHW � QDSRNEDQ� D� I|FVWHM�

V]iUD]DQ\DJ� WDUWDOPD� YpJLJ� PDJDVDEE� D� W|EEL� IDMWipQiO�� D]RQEDQ� H]�

VWDWLV]WLNDLODJ� QHP� LJD]ROKDWy�� (QQHN� KiWWHUpEHQ� D� IHKpUMH�� pV� DQQDN� I �

DONRWyMD�D�WHMVDYy�iOO��$�IHKpU�NpN�EHOJD�PLQG�I|FVWHMpW�PLQG�SHGLJ�WHOMHV�

WHMpW� WHNLQWYH� OHJLQNiEE� D� IHKpUMH� IUDNFLyN� HJ\PiVKR]� YLV]RQ\tWRWW�

DUiQ\iEDQ�WpU�HO�D�W|EEL�K~VPDUKiWyO�pV�HEEHQ�D�YRQDWNR]iVEDQ�OHJLQNiEE�

D�PDJ\DU�V]�UNH�WHMpKH]�KDVRQOy�pUWpNHNNHO�UHQGHONH]LN��$�WHOMHV�WHM�I EE�

|VV]HWHY LW�WHNLQWYH�FVDN�QpKiQ\�VWDLV]WLNDLODJ�LV� LJD]ROKDWy�N�O|QEVpJHW�

WDOiOWDP�D�IHKpU�NpN�EHOJD�pV�D�W|EEL�K~VPDUKD�IDMWD�N|]|WW��

�



����
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�

%HOJLDQ�%OXH�KDV�D�UHODWLYHO\�VKRUW�KLVWRU\�LQ�+XQJDU\��7KHUH�ZHUH�VRPH�

SURPLVLQJ� UHVXOWV� RI� WKH� XVH� RI� IHZ� GRXEOH� PXVFOHG� EXOOV� IRU� FURVVLQJ�

GXULQJ� WKH� VHYHQWLHV�� KRZHYHU� WKHVH� DWWHPSWV� GLG� QRW� SURYH� WR� EH� ORQJ�

ODVWLQJ��7KH�EUHDNWKURXJK�ZDV� WKH�EHJLQQLQJ�RI� WKH�QLQHWLHV�ZKHQ�VRPH�

VWURQJO\�PRWLYDWHG�SHRSOH��H[SHUWV�RQ�WKHLU�ILHOG�GHFLGHG�WR�LQWURGXFH�WKH�

EUHHG�LQ�+XQJDU\��7KH�ILUVW�FDOI�ZDV�ERUQ�IURP�HPEU\R�WUDQVIHU�LQ������

LQ� 2VWII\DVV]RQ\ID� ZKHUH� WKH� FRUH� SXUHEUHG� SRSXODWLRQ� �DURXQG� ����

KHDGV��FDQ�EH�IRXQG�WRGD\��7KH�PDLQ�REMHFWLYH�RI�WKH�+XQJDULDQ�%HOJLDQ�

%OXH� %UHHGHUV¶� $VVRFLDWLRQ� LV� WR� PDNH� WKH� %HOJLDQ� %OXH� RQH� RI� WKH�

OHDGLQJ� WHUPLQDO� EHHI� EUHHG�� 7KH� QDWLRQDO� DQG� LQWHUQDWLRQDO� UHVXOWV� RI�

FURVVLQJ� WULDOV�RQ�GDLU\�DQG�EHHI�EUHHGV� MXVWLI\� WKH�GLVWLQJXLVKHG�UROH�RI�

%HOJLDQ�%OXH�DPRQJ�WHUPLQDO�EUHHGV��

�

$V�WKH�EUHHG�ZDV�LQWURGXFHG�LQ�+XQJDU\�QHDUO\�D�GHFDGH�DJR��RQO\�D�IHZ�

LQIRUPDWLRQ�LV�DYDLODEOH�DERXW�WKH�+XQJDULDQ�SXUH�EUHG�VWRFN��PRVW�RI�WKH�

SXEOLFDWLRQV�FRQFHUQ�WKH�UHVXOWV�RI�FURVVLQJ�WULDOV���7KH�PDLQ�REMHFWLYH�RI�

P\�3K�'��UHVHDUFK�ZDV�WKHUHIRUH�WR�JHW�QHZ�NQRZOHGJH�DQG�VXSSO\�WR�WKH�

EUHHGHUV��,�WULHG�WR�ILQG�WRSLFV�WKDW�KDYH�QRW�EHHQ�LQYHVWLJDWHG�VR�IDU�DQG�

DUH� LQWHUHVWLQJ� WR�GHDO�ZLWK�� ,W�ZDV�QRW� WRR� HDV\� WR� ILQG� WKHVH� LVVXHV�� DV�

WKHUH� LV� D� UHVHDUFK� WHDP� LQ� %HOJLXP� KDYLQJ� EHHQ� H[SHULPHQWLQJ� ZLWK�

%HOJLDQ�%OXH�IRU�PRUH�WKDQ����\HDUV��%HVLGHV��WKH�VL]H�RI�WKH�+XQJDULDQ�

SXUHEUHG�KHUG�LV�VR�OLPLWHG�WKDW�LW�LV�GLIILFXOW�WR�ILQG�VLJQLILFDQW��3�������

UHVXOWV��

�
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,Q� WKH� ILUVW� SDUW� RI� WKH� UHVHDUFK�ZRUN�� ILHOG� SURJHQ\� UHVXOWV� RI� %HOJLDQ�

%OXH�EUHHGLQJ�EXOOV�ZHUH�H[DPLQHG�LQ�%HOJLXP�EHWZHHQ������DQG������

WR� HYDOXDWH� WKH� JHQHWLF� SURJHUHVV� RI� WKH� EUHHG� LQ� WKH� ODVW� GHFDGH�� 7KH�

IROORZLQJ� WUDLWV� ZHUH� DQDO\]HG�� JHVWDWLRQ� OHQJWK�� UDWH� RI� FDHVDULDQ�

VHFWLRQV�� ELUWK� ZHLJKW� DQG� FDOYHV¶� ERG\� FRQIRUPDWLRQ� DV� ELUWK� WUDLWV��

ZHLJKW��KHLJKW�DW�ZLWKHU�DQG�PXVFXODULW\�ZHUH�DVVHVVHG�DV�\HDUOLQJ�WUDLWV���

�

,Q������ WKH�JHVWDWLRQ� OHQJWK�ZDV�E\�����GD\V� ORQJHU� �������GD\V���ELUWK�

ZHLJKW�E\�����NJ�KHDYLHU�����NJ���ZHLJKW�DW����PRQWKV�E\������NJ�KHDYLHU�

�����NJ��DQG�KHLJKW�DW�ZLWKHUV�DW����PRQWKV�E\�����FP�KLJKHU��������FP��

WKDQ� LQ� ����� LQ� WKH� %HOJLDQ� SURJHQ\� SRSXODWLRQ�� %LUWK� ZHLJKW� RI� SXUH�

EUHG� %HOJLDQ� %OXHV� LQ� +XQJDU\� ZHUH� ���� NJ� KHDYLHU� WKDQ� WKH� %HOJLDQ�

SURJHQLHV��7KH� UHDVRQ� IRU� WKDW� LQFUHDVHG�ELUWK�ZHLJKW�FRXOG�EH� WKH�KLJK�

TXDOLW\�JHQHWLF�EDFNJURXQG�RI� WKH�+XQJDULDQ�VWRFN�DQG�WKH�HIIHFW�RI� WKH�

UHFLSLHQWV� WKDW� ZHUH� PDLQO\� ODUJH� VL]HG� 6LPPHQWDO� DQG� +ROVWHLQ� FRZV��

<HDUOLQJ�ZHLJKW�RI�WKH�%HOJLDQ�%OXH�SRSXODWLRQ�LQ�+XQJDU\�ZDV�����NJ�

DQG� KHLJKW� DW� ZLWKHUV� ZDV� ���� FP�� $OWKRXJK� WKHVH� UHVXOWV� DUH� VOLJKWO\�

EHWWHU� WKDQ�WKH�%HOJLDQ�SURJHQLHV¶�EXW� WKH\�DUH�ORZHU�WKDQ�WKH�UHVXOWV�RI�

SURJHQ\� �E\���SHU�FHQW�� DQG�SHUIRUPDQFH� �E\����SHU� FHQW�� WHVW�PDGH� LQ�

VHOHFWLRQ� FHQWHU� LQ� %HOJLXP�� ,W� VXJJHVWV� WKDW� WKHUH� LV� VRPH� JHQHWLF�

SRWHQWLDO�WR�EH�H[SORLWHG�E\�WKH�+XQJDULDQ�VWRFN��

�

%RG\�PHDVXUHPHQWV�ZHUH�WDNHQ�EHWZHHQ�WKH�DJH�RI�����DQG�����GD\V�WR�

HYDOXDWH� WKH� FKDQJH� LQ� SURSRUWLRQ� DQG� JURZLQJ� G\QDPLFV� RI� GLIIHUHQW�

SDUWV� RI� WKH� ERG\�� (LJKW� ERG\�PHDVXUHPHQWV� ZHUH� HYDOXDWHG�� KHLJKW� DW�



����

ZLWKHUV��FKHVW�JLUWK��ERG\�OHQJWK��WUDQVYHUVDO�ERG\�OHQJWK��UXPS�ZLGWK����

�����DQG�OHJ�JLUWK��DW�PHWDFDUSXV���/LYH�ZHLJKW�ZDV�DOVR�DVVHVVHG��

�

$V� D� UHVXOW� GLIIHUHQW� RQWRJHQ\� VWDJHV� ZHUH� LGHQWLILHG� GXULQJ� WKH�

H[DPLQDWLRQ�SHULRG��*URZLQJ�SHFXOLDULWLHV�RI�%HOJLDQ�%OXH�SURYHG�WR�EH�

VLPLODU�WR�WKRVH�RI�RWKHU�EHHI�EUHHGV��+DYLQJ�VWXGLHG�WKH�UHODWLYH�JURZWK�

UDWH� RI� WKH� DQLPDOV� �JDLQ� SHU� GD\� SHU� XQLW� RI� ERG\�ZHLJKW�� GLIIHUHQFHV�

ZHUH�IRXQG�EHWZHHQ�JURZLQJ�KHLIHUV�DQG�EXOOV��8S�WR�WKH�DJH�RI�����GD\V�

KHLIHUV��WKHQ�EXOOV�KDYH�KLJKHU�UHODWLYH�JURZLQJ�UDWH��%XOOV�NHHS�RQ�WKHLU�

LPSRUWDQW� JURZLQJ� FDSDFLW\� IRU� ORQJ�� ZKLFK� PHDQV� WKDW� WKH\� FDQ� EH�

IDWWHQHG�XS�WR���������NJ�DQG�SURGXFH�OHDQ�PHDW��

�

%RG\� PHDVXUHPHQW� LQGLFHV� ZHUH� FDOFXODWHG� WR� GHPRQVWUDWH� EHWWHU� WKH�

UHODWLRQVKLS�RI� WKH�GLIIHUHQW�SDUW�RI� WKH�ERG\��1R�VLJQLILFDQW�GLIIHUHQFHV�

ZHUH�IRXQG�EHWZHHQ�VH[��7KH�UHODWLRQ�RI�FKHVW�JLUWK�DQG�WUDQVYHUVDO�ERG\�

OHQJWK� VKRZV� WKDW� SDUDPHWHUV� UHODWHG� WR�ZLGWK� DUH�PRUH� LPSRUWDQW� WKDQ�

WKRVH�UHODWHG�WR�OHQJWK��7KH�UXPS�LQGH[�LV�KLJK������LQ�WKH�FDVH�RI�EXOOV�

DQG�����IRU�KHLIHUV���6WHSZLVH�UHJUHVVLRQ�DQDO\VLV�VKRZV�WKDW�EHVLGH�FKHVW�

JLUWK� �U �������� WKH� �
®�¯
� UXPS� ZLGWK� �U ������� FRUUHODWHV� �3������� ZLWK�

OLYH�ZHLJKW�WKH�PRVW��7KLV�LV�QRW�VXUSULVLQJ�DV�WKLV�SDUW�RI�WKH�ERG\�RI�WKH�

%HOJLDQ� %OXH� LV� SDUWLFXODUO\� ZHOO� PXVFOHG�� 6WURQJ� �U!������ 3�������

FRUUHODWLRQ�ZHUH�IRXQG�±�H[FHSW�LQ�WKH�FDVH�RI��
°)¯
�UXPS�ZLGWK�±�EHWZHHQ�

WKH�GLIIHUHQW�SDUWV�RI�WKH�ERG\��7KLV�PD\�EH�GHGXFHG�WKDW�LQ�WKH�H[DPLQHG�

SHULRG�WKH�SDUWV�RI�WKH�ERG\�DUH�GHYHORSLQJ�VLPLODU\��

�



� ���

,QYHVWLJDWLRQV�ZHUH� FDUULHG� RXW� WR� VWXG\� WKH� LQQHU� GLPHQVLRQV� �YHUWLFDO��

KRUL]RQWDO��WUDQVYHUVDO�DQG�DUHD��RI�WKH�SHOYLF�UHJLRQ�RI�%HOJLDQ�%OXH�DQG�

ILYH�RWKHU�EHHI�EUHHGV��+HUHIRUG��+XQJDULDQ�6LPPHQWDO��$QJXV��/LQFROQ�

5HG� DQG� 6KDYHU�� NHSW� LQ� +XQJDU\�� 5HVXOWV� RI� WKH� SHOYLPHWULF�

PHDVXUHPHQWV� VKRZ� WKDW�%HOJLDQ�%OXH� KHLIHUV� DQG� FRZV� KDYH� QDUURZHU�

DQG�VPDOOHU�ELUWK�FDQDO�WKDQ�WKH�RWKHU�EHHI�EUHHGV��7KH�KLJK�SHUFHQWDJH�RI�

GLIILFXOW�FDOYLQJ�RI�%HOJLDQ�%OXH�FRZV� LV�PDLQO\�GXH� WR� WKH�XQIDYRUDEOH�

DQDWRP\�RI�WKH�ELUWK�FDQDO��+HUHIRUG�KHLIHUV�DQG�FRZV�SURYHG�WR�KDYH�WKH�

VHFRQG�OHDVW�IDYRUDEOH�SHOYLF�RXWOHW��

�

6LJQLILFDQW� �3�������� GLIIHUHQFHV�ZHUH� IRXQG�EHWZHHQ� WKH� RYHUDOO� LQQHU�

SHOYLF� GLPHQVLRQV� RI� KHLIHUV� DQG� FRZV�ZKLFK� LV�PDLQO\� GXH� WR� FDOYLQJ�

DQG�WKHUHIRUH�\HDU�HIIHFW�LV�QRW�VLJQLILFDQW��7KHUH�LV�QR�VLJQLILFDQW�UHODWLRQ�

EHWZHHQ� ERG\� ZHLJKW� DQG� WKH� LQQHU� GLPHQVLRQV� RI� WKH� SHOYLV� �%HOJLDQ�

%OXH� DQLPDOV�ZHUH� WKH� KHDYLHVW� DPRQJ� WKH� EUHHGV� DQG� KDG� WKH� VPDOOHVW�

DQG� QDUURZHVW� ELUWK� FDQDO��� 0RVW� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� FRZV�

ZHUH�IRXQG�LQ�WKH�FDVH�RI� WUDQVYHUVDO�GLPHQVLRQ�RI�SHOYLV��ZKLOH�KHLIHUV�

VKRZHG�WKH�KLJKHVW�YDULDQFH�LQ�KRUL]RQWDO�GLPHQVLRQ��

�

,W�FDQ�EH�FRQFOXGHG�WKDW�WKH�PHDVXUHPHQW�RI�WKH�LQQHU�SHOYLF�GLPHQVLRQV�

LV�D�YHU\�XVHIXO�DQG�HIIHFWLYH�PHWKRG�WR�SUHGLFW�GLIILFXOW�FDOYLQJ�DQG�DOVR�

LQ�WKH�VHOHFWLRQ�RI�HDV\�FDOYLQJ�OLQHV���

�

&RORVWUXP� DQG� PLON� DQDO\VHV� ZHUH� FDUULHG� RXW� WR� GHWHUPLQH� WKH�

FRPSRVLWLRQ�RI�WKH�PDLQ�FRPSRQHQWV��7KH�UHVXOWV�ZHUH�FRPSDUHG�WR�WKRVH�

RI�RWKHU�EHHI�EUHHGV�NHSW� LQ�+XQJDU\� �+HUHIRUG��+XQJDULDQ�6LPPHQWDO��



����

$QJXV�� /LPRXVLQH�� %ORQGH� G¶$TXLWDLQH� DQG�+XQJDULDQ�*UH\���$OVR� WKH�

FKDQJH� LQ� FRPSRVLWLRQ� RI� FRORVWUXP� DIWHU� FDOYLQJ� ZDV� LQYHVWLJDWHG� E\�

WDNLQJ�GDLO\�VDPSOHV�IRU�ILYH�GD\V��

�

6LJQLILFDQW� GLIIHUHQFHV� �DW� ����� DQG� ����� OHYHO�� ZHUH� IRXQG� EHWZHHQ�

%HOJLDQ�%OXH�DQG�RWKHU�EHHI�EUHHGV�LQ�ODFWRVH��ZKH\�DQG�FDVHLQ�FRQWHQW�RI�

ERWK�FRORVWUXP�DQG�PLON��'XULQJ�WKH�ILUVW�ILYH�GD\V�DIWHU�FDOYLQJ�WKH�UDWH�

RI�VROLG�PDWWHU�ZDV�KLJK�EXW�WKLV�ZDV�QRW�FRQILUPHG�VWDWLVWLFDOO\��7KH�KLJK�

SURSRUWLRQ�RI�VROLG�PDWWHU�LV�PDLQO\�GXH�WR�WKH�KLJK�UDWH�RI�ZKH\�SURWHLQ���

�

/DFWRVH�FRQWHQW�RI�%HOJLDQ�%OXH�FRORVWUXP�LV�DOUHDG\�KLJK��������LQ�WKH�

GD\� RI� FDOYLQJ� ZKLOH� LQ� WKH� FDVH� RI� WKH� RWKHU� EUHHGV� LW� UHDFKHG� WKH�

SURSRUWLRQ� RI� ����� E\� WKH� �
°)¯
� RU� �

± ²
� GD\�� %HOJLDQ� %OXH� PLON� �GXULQJ�

ODFWDWLRQ�� KDV� WKH� ORZHVW� ������� ODFWRVH� FRQWHQW� DPRQJ� WKH� H[DPLQHG�

EUHHGV��

�

%HOJLDQ�%OXH�PLON�KDYH�VLJQLILFDQWO\��3��������WKH�KLJKHVW�ZKH\�FDVHLQ�

UDWLR� DQG� WKLV� UHVXOW� LV� WKH� FORVHVW� WR� WKDW� RI� WKH� QDWLYH� FDWWOH� EUHHG� RI�

+XQJDU\��WKH�+XQJDULDQ�*UH\���
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.g6=g1(71<,/9È1Ë7È6�
�

�

(]~WRQ� V]HUHWQpP� N|V]|QHWHPHW� NLIHMH]QL� WpPDYH]HW PQHN��'5��6=$%Ï�

)(5(1&� SURIHVV]RU� ~UQDN�� DNL� HJ\HWHPL� KDOOJDWy� NRURP� yWD� |Q]HWOHQ�O�

VHJtWHWWH�pV�HJ\HQJHWWH�NXWDWy�PXQNiPDW��V]DNPDL�pV�HUN|OFVL�WDQiFVDLYDO��

V]HPpO\HV�SpOGiMiYDO�LUiQ\W�PXWDWRWW��pV�RO\DQ�KiWWHUHW�EL]WRVtWRWW��DPLEHQ�

D� PLQGHQQDSL� PXQND� QHKp]VpJHL� IHOHWW� D� V]DNPD� V]pSVpJH� pV� NLKtYiVD�

YROW�D�PHJKDWiUR]y��

.|V]|Q|P� SURJUDPYH]HW P�� '5�� .29È&6� -Ï=6()� SURIHVVRU� HPHULWXV�

~UQDN�D�V]DNPD�pV�D�PXQND�V]HUHWHWpUH�QHYHO �WDQiFVDLW��

+iOiV�YDJ\RN�'5��.29È&6�$77,/$�=2/7È1�DGMXQNWXV�~UQDN�pV�����������'5��

.,5È/<� ,679È1� iOODWRUYRV� ~UQDN�� DNLN� YL]VJiODWDLP� HJ\� UpV]pQHN�

HOYpJ]pVpEHQ�QpON�O|]KHWHWOHQ�VHJtWVpJHPUH�YROWDN��.|V]|QHWWHO�WDUWR]RP�

0È7<È6� ,679È1� pV�.,66�.È52/<� XUDNQDN�� DNLN� LGHM�NHW� QHP� NtPpOYH�

VHJtWHWWHN� DEEDQ�� KRJ\� D� KD]DL� IDMWDWLV]WD� iOORPiQ\RQ� YL]VJiODWDLPDW�

HOYpJH]KHVVHP�� (]~WRQ� N|V]|Q|P� 3$8/� +$5'<�� -26(3+� 3/,66$57� pV�

-26(3+�',',21�XUDN�EDUiWL�VHJtWVpJpW��DNLN�N|]UHP N|GWHN�DEEDQ��KRJ\�D�

EHOJD�SRSXOiFLyNRQ�YL]VJiODWDLPDW�PHJYDOyVtWKDVVDP��WRYiEEi�9(6(/.2�

',',(5� ~U� |Q]HWOHQ� VHJtWVpJpW�� DNL� D� EHOJLXPL� WHMYL]VJiODWRN� HOYpJ]pVpW�

OHKHW Yp�WHWWH�V]iPRPUD��

$]pUW�� KRJ\� HGGLJL� pOHWHP� pV� PXQNiP� YDOyGL� pUWpNNHO� WHOMHQ� PHJ�

OHJLQNiEE�e'(6$1<È01$.�pV�e'(6$3È01$.�WDUWR]RP�N|V]|QHWWHO��DNLN�

QHPFVDN�PLQW�SpOGDPXWDWy�V]�O N��KDQHP�PLQW� OHJIRQWRVDEE�HUN|OFVL�pV�

V]DNPDL� WDQiFVDGyN� pV� WDQtWyPHVWHUHN� VLHWWHN� PLQGHQ� HVHWEHQ�

VHJtWVpJHPUH�



����

���38%/,.È&,Ï6�-(*<=e.�

�

�����)RO\yLUDWEDQ�LGHJHQ�Q\HOYHQ�PHJMHOHQW�FLNNHN�pV�N|]OHPpQ\HN�
�
��� :$*(1+2))(5� =V��� ������ 7KH� %HOJLDQ� %OXH� FDWWOH� EUHHG� LQ�

+XQJDU\��%HOJLDQ�%OXH�+HUGERRN�1HZVOHWWHU�Q������SS���������

��� 6=$%Ï� )�� ±� /8.È&6� 3�� ±� &81',))� /�9�� ±� /,*+7� '�� ±�

:$*(1+2))(5�=V���������*HQHWLF��SKHQRW\SLF�DQG�HQYLURQPHWDO�

FRUUHODWLRQV� EHWZHHQ� WUDLWV� RI� EHHI� FDWWOH�� $FWD� $JURQRPLFD�

+XQJDULFD����������SS��������

��� 6=$%Ï� )�� ±� =(/(� (�� ±�:$*(1+2))(5� =V�� ±� 32/*È5� -�3���

������6WXG\�RQ�SHDW�ERJ�VRLO�SDVWXUHV�IRU�VXVWDLQDEOH�GHYHORSPHQW�RI�

EHHI� FDWWOH� IDUPLQJ�� /LYHVWRFN� 3URGXFWLRQ� 6FLHQFH� ��� ������� ����

����S��,PSDNW�IDNWRU��������

��� 6=$%Ï�)�� ��=(/(�(��±�32/*$5�3�-��±�:$*(1+2))(5�=V��±�

/(1*<(/� =��� ������ ([SHULHQFHV� RI� WKH� VWXG\� IRU� VXVWDLQDEOH�

GHYHORSPHQW� RI� EHHI� FDWWOH� SURGXFWLRQ�� -RXUQDO� RI� $QLPDO� 6FLHQFHV�

����6XSSOHPHQW���LPSDNW�IDNWRU�������

�

�����)RO\yLUDWEDQ�PDJ\DU�Q\HOYHQ�PHJMHOHQW�FLNNHN�pV�N|]OHPpQ\HN�
�
��� :$*(1+2))(5� =V��� ������ )HKpU�NpN� EHOJD� WHQ\pV]ELNiN�

EHOJLXPL� 679� HUHGPpQ\HLQHN� HOHP]pVH�� ÈOODWWHQ\pV]WpV� pV�

7DNDUPiQ\R]iV��9RO����������S����������

��� :$*(1+2))(5� =V��� ������ %HOJLXPL� IHKpU�NpN� EHOJD�

WHQ\pV]ELNiN��]HPL�,79�HUHGPpQ\HLQHN�HOHP]pVH��ÈOODWWHQ\pV]WpV�pV�

7DNDUPiQ\R]iV��������9RO���������S����������



� ���

��� 6=$%Ï�)�� ±� /(1*<(/�=�� ±�:$*(1+2))(5�=V��±�'2+<�-���

������ $� K~VPDUKDWHQ\pV]WpV� SRSXOiFLyJHQHWLNDL� SDUDPpWHUHL�� ���

.|]OHPpQ\�� $� IRQWRVDEE� WXODMGRQViJRN� |U|N|OKHW VpJHL��

ÈOODWWHQ\pV]WpV�pV�7DNDUPiQ\R]iV���������S����������

��� 6=$%Ï�)�� ±� /(1*<(/�=�� ±�:$*(1+2))(5�=V��±�'2+<�-���

������ $� K~VPDUKDWHQ\pV]WpV� SRSXOiFLyJHQHWLNDL� SDUDPpWHUHL�� ���

.|]OHPpQ\�� $� IRQWRVDEE� WXODMGRQViJRN� NRUUHOiFLyL�� ÈOODWWHQ\pV]WpV�

pV�7DNDUPiQ\R]iV���������S�������

�

�����.RQIHUHQFLD�NLDGYiQ\RNEDQ�PHJMHOHQW�DQ\DJRN�LGHJHQ�Q\HOYHQ�
�
��� 6=$%Ï�)����32/*È5�-��3����6= &6�(����6=(*/(7,�&V����È&6�,����

$5$1<�3����=(/(�(����:$*(1+2))(5�=V���������&RPSDULVRQ�

RI�WKH�VODXJKWHU�YDOXH�DQG�PHDW�TXDOLW\�RI�KROVWHLQ�IUHLVLDQ�EXOOV�DQG�

VWHHUV��$PHULFDQ� 6RFLHW\� RI�$QLPDO� 6FLHQFH�� ��
± ²
� $QQXDO�0HHWLQJ��

-XO\��������������5DSLG�&LW\��6RXWK�'DNRWD��86$�

��� 6=$%Ï� )�� �� 32/*È5� -�� ��:$*(1+2))(5� =V��� ������ 6RPH�

UHVXOWV� RI� WKH� SURMHFW� IRU� VXVWDLQDEOH� EHHI� FDWWOH� SURGXFWLRQ� V\VWHP��

SRV]WHU����
± ²
�$QQXDO�0HHWLQJ�RI�WKH�(XURSHDQ�$VVRFLDWLRQ�IRU�$QLPDO�

3URGXFWLRQ��%pFV��$XV]WULD�

��� 6=$%Ï�)��±�32/*È5� -�3�� ±�:$*(1+2))(5�=V��� ������6RPH�

GHYHORSPHQWDO�DVSHFWV�RI�EHHI� FDWWOH�SURGXFWLRQ��($$3���
± ²
�$QQXDO�

0HHWLQJ�:DUVDZ��3URFHHGLQJV�S�������

��� /8.È&6�3��±�6=$%Ï�)��±�9$-'$�/��±�9g5g60$57+<�3��(��±�

32/*È5� -�� 3�� ±� :$*(1+2))(5� =V��� ������ 6LUH� HIIHFWV� RQ�
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ZHDQLQJ� ZHLJKW� RI� VLPPHQWDO� FDOYHV�� ($$3� ��
± ²
� $QQXDO� 0HHWLQJ�

=�ULFK��6YiMF�

��� :$*(1+2))(5�=V�� �� 6=$%Ï�)�� ±�32/*È5� -�3��� ������6WXG\�

RQ�SRVWZHDQLQJ�JURZWK�RI�GLIIHUHQW�EUHHGV�RQ�WKH�VDPH�FRQGLWLRQ�LQ�

+XQJDU\��($$3���
± ²
�$QQXDO�0HHWLQJ�=�ULFK��6YiMF��

��� 6=$%Ï�)��±:$*(1+2))(5�=V����32/*È5�-�3��±�/(1*<(/�=��

±�1$*<�/���������:HDQLQJ�ZHLJKW�RI�EHHI�FDOYHV�RI�GLIIHUHQW�EUHHGV�

RQ� WKH� VDPH� FRQGLWLRQ�� $PHULFDQ� 6RFLHW\� RI� $QLPDO� 6FLHQFH��

,QGLDQDSROLV��,1��86$�

��� 6=$%Ï�)�� �� /(1*<(/�=�� ±�:$*(1+2))(5�=V��±�'2+<� -���

(YDOXDWLRQ� RI� WKH� KHULWDELOLW\� YDOXHV� RI� WKH�PRVW� LPSRUWDQW� WUDLWV� RI�

EHHI�FDWWOH��$EVWUDFW������$6$6�$'6$�-RLQW�0HHWLQJ��86$�

��� 6=$%Ï�)�� ±� /(1*<(/�=�� ±�:$*(1+2))(5�=V��±�'2+<�-���

������&RUUHODWLRQ� YDOXHV� RI� WKH�PRVW� LPSRUWDQW� WUDLWV� RI� EHHI� FDWWOH��

��
³ ±
�$QQXDO�0HHWLQJ�RI�($$3��+iJD��+ROODQGLD�

��� /(1*<(/� =�� ±� 6=$%Ï�)�� ±�:$*(1+2))(5�=V��±� 32/*È5�

-�3��� ������ (IIHFW� RI� VRPH� IDFWRUV� RQ�ZHDQLQJ� UHVXOWV� RI�+XQJDULDQ�

6LPPHQWDO� %HHI� FDOYHV�� ($$3� ±� ��WK� $QQXDO� 0HHWLQJ�� +iJD��

+ROODQGLD�

����:$*(1+2))(5� =V��� ������ 3HUVSHFWLYH� GH� OD� SURGXFWLRQ� GH�

YLDQGH� ERYLQH� HQ�+RQJULH� GDQV� OH� FRQWH[WH� GH� O¶DGKpVLRQ� D� O¶8QLRQ�

(XURSHHQQH�� .RQIHUHQFLD� D]� (8� UHJLRQiOLV� pV� DJUiUSROLWLNiMiUyO��

*|G|OO �

����:$*(1+2))(5�=V��±�.29È&6�$�=��±�6=$%Ï�)��±�67()/(5�
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������3UHFDOYLQJ�ERG\�VL]H�DQG�SHOYLF�DUHD�UHODWLRQVKLSV�LQ�+HUHIRUG�

KHLIHUV��-��RI�$QLP��6FL�������S������
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GRXEOH� PXVFOHG� DV� DQ� H[WUHPH� RU� GHULYDQW� DQLPDO�� &XUUHQW� 7RSLFV�
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± ²
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����.29È&6� $�=��� ������ $Q\DWHKHQHN� WHMHOpNHQ\VpJH� pV� D� ERUMDN�

Q|YHNHGpVpQHN�|VV]HI�JJpVH��GRNWRUL��3K�'���GROJR]DW�SS������
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RI�JHQHWLF�SDUDPHWHUV�IRU�����GD\�SHOYLF�PHDVXUHPHQWV�RI�PDOHV�DQG�
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����/(52<� 3�� ±� 0,&+$8;� &��� ������ 5pVXOWDWV� GX� SURJpQ\� WHVW� HQ�
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����/(52<� 3�� ±� 0,&+$8;� &��� ������ 5pVXOWDWV� GX� SURJpQ\� WHVW� HQ�

IHUPHV�GH�WDXUHDX[�,�$���&LQH\�

����/(52<� 3�� ±� 0,&+$8;� &��� ������ 5pVXOWDWV� GX� SURJpQ\� WHVW� HQ�
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S��������
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� ���

����� 1(9,//(� :�(�� ±� 60,7+� -�%�� ±� 08//,1,;� %�*�� ±�
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DQG�RWKHU�ERG\�PHDVXUHPHQWV�RI�EHHI�IHPDOHV��-��RI�$QLP��6FL��������

S��������

����� 3$38781*$1�8�� ±�0$.$5(&+,$1�0�� ±�/,8�0�)��� ������

6RXUFHV� RI� YDULDWLRQ� LQ� FDOYLQJ� GLIILFXOW\� LQ� EHHI� KHLIHUV�� $VLDQ�

$XVWUDODVLDQ�-RXUQDO�RI�$QLPDO�6FLHQFHV��������S����������

����� 3$38781*$1�8�� ±�0$.$5(&+,$1�0�� ±�/,8�0�)��� ������

5HSHDWDELOLW\� HVWLPDWHV� RI� SHOYLF� GLDPHWHUV� PHDVXUHG� E\� 5LFH�

SHOYLPHWHU� LQ�EHHI�KHLIHUV��&DQDGLDQ�-RXUQDO�RI�$QLPDO�6FLHQFH������

���S����������

����� 3+,/,36621�-���������6WXGLHV�RQ�FDOYLQJ�GLIILFXOW\��VWLOOELUWK�DQG�

DVVRFLDWHG� IDFWRUV� LQ� 6ZHGLVK� FDWWOH� EUHHGV�� ,9�� 5HODWLRQVKLSV�

EHWZHHQ� FDOYLQJ� SHUIRUPDQFH�� SUHFDOYLQJ� ERG\� PHDVXUHPHQWV� DQG�

VL]H� RI� SHOYLF� RSHQLQJ� LQ� )ULHVLDQ� KHLIHUV�� $FWD�$JULFXOWXUDH�

6FDQGLQDYLFD��������S����������

����� 3,7&+)25'� :�6�� ±� (:(56� $�/�� ±� 321=21,� 5�:�� ±�

'(/$1'�0�,�%���������%UHHG�DQG�VLUH�HIIHFW�RQ�VDOHDEOH�EHHI�\LHOG��

�
± ²
� :RUOG� &RQJUHVV� RQ� *HQHWLFV� $SSOLHG� WR� /LYHVWRFN� 3URGXFWLRQ��

$UPLGDOH��16:��$XV]WUiOLD�

����� 3/($6$17� $�%�� ±� %$5721� 5�$��� ������ (IIHFWV� RI� GLIIHUHQW�

ZHLJKWV�RI�OLYHZHLJKW�FKDQJH�IURP����GD\V�EHIRUH�FDOYLQJ�WR�FDOYLQJ�

RQ�WKH�SURGXFWLYLW\�PDWXUH�$QJXV�EUHHGLQJ�FRZV��1HZ�=HDODQG�-��RJ�

$JU��5HV�������S����������



����

����� 32*25=(/6.$�-��±�.,-$.�=��±�*527+�,��±�:5216.<�0��

±� 2672-$� +�� ±� .25=(1,2:6.,� :��� ������ $FWD� $FDGHPLD�

$JULFXOWXUDH�DF�7HFKQLFDH�2OVVWHQHQVLV�=RRWHFKQLFD�1R�����S�������

����� 32/*È5� -�3��� ������ 0DJ\DUWDUND� pV� KROVWHLQ�IUt]�

WHQ\pV]ELNDMHO|OWHN� 679� HUHGPpQ\HLQHN� pUWpNHOpVH� V]iUPD]iVL� pV�

LYDGpNYL]VJiODWL� DGDWRNNDO� |VV]HI�JJpVEHQ�� .DQGLGiWXVL� pUWHNH]pV��

.HV]WKHO\�

����� 35,&(� 7�'�� ±� :,/7%$1.� -�1��� ������ 3UHGLFWLQJ� G\VWRFLD� LQ�

KHLIHUV��7KHULRJHQRORJ\�������S����������

����� 3URGXFWLRQ� /DLWLHUH� 0RGHUQH� 1������ ([SpULHQFH� ,15$�&((�

�����

����� 5$+1()(/'� *�:�� ±�:(,66� *�0�� ±� )5('((1� +�7��� ������

0LON�\LHOG�DQG�FRPSRVLWLRQ�LQ�EHHI�FRZV�DQG�WKHLU�HIIHFW�RQ�FRZ�DQG�

FDOI� SHUIRUPDQFH� RQ� WZR� HQYLURQPHQWV�� &DQ�� -�� RI� $QLP�� 6FL��� �����

S����������

����� 5,&(�/�(���������'\VWRFLD�LQ�FDWWOH�0�6��7KHVLV��&RORUDGR�6WDWH�

8QLYHUVLW\��)RUW�&ROOLQV�

����� 52%(/,1� -�� ±� 78//2+� 1�0��� ������ 3DWWHUQV� RI� JURZWK� RI�

FDWWOH�� LQ� -$55,*(� 5�� ±� %(5$1*(5� &��� %HHI� FDWWOH� SURGXFWLRQ��

:RUOG�$QLPDO�6FLHQFH��(OVHYLHU�������

����� 52%,1621�2�:��±�<868))�0�.�0��±�',//$5'��

����� 587/('*(�-�-��±�52%,1621�2�:��±�$+/6&+:('(�:�7��±�

/(*$7(6�-�(���������0LON�\LHOG�DQG�LWV�LQIOXHQFH�RQ�����GD\�ZHLJKW�

RI�EHHI�FDOYHV��-��RI�$QLP��6FL��������S����������

����� 6$%%,21,�$�� ±�683(5&+,�3�� ±�%2120,�$�� ±0$==$/,� ,���

������ 3URGX]LRQH� GHO� YLWHOOR� D� FDUQH� ELDQFD� FRQ� VRJHWWL� GL� UD]]D�
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)ULVRQD� LWDOLDQD� � �,7)�� H� FRQ� JOL� LQFURFL� %LDQFR� %OX� %HOJD� [� ,7)��

3LHPRQWHVH� [� ,7)� H� *DURQQHVH� [� ,7)�� 5LOLHYL� LQ� YLWD�� $QQDOL� GHOOD�

)DFROWD�GL�0HGLFLQD�9HWHULQDULD�8QLYHUVLWD�GL�3DUPD��YRO�����S�����

�����

����� 6$:<(5� � *�-�� ±� 0,//,*$1� -�� ±� %$5.(5� '�-��� ������

$XVWUDOLDQ�-��RI�([SHULPHQWDO�$JULFXOWXUH�������S����������

����� 6(87,1� &�� ������ (YROXWLRQ� JpQpWLTXH� GHV� WDXULOORQV� GH� UDFH�

%ODQF�%OHX� %HOJH� D� OCDLGH� GH� SHUIRUPDQFH� WHVW�� *HPEORX[��

V]DNGROJR]DW�

����� 6WDWLVWLFDO� 3DFNDJH� IRU� WKH� 6RFLDO� 6FLHQFHV�� ������ 6366� IRU�

:LQGRZV��9HUVLRQ������6366�,QF���1HZ�<RUN��1<��

����� 69È%� -��� ������ %LRPHWULDL� PyGV]HUHN� D� NXWDWiVEDQ��

PH] JD]GDViJL�.LDGy��%XGDSHVW�

����� 6:$7/$1'� +�-��� ������ 6WUXFWXUH� DQG� GHYHORSPHQW� RI� 0HDW�

$QLPDOV��3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1-��S������

����� 6:(7� :�:�� ±� *5$9(6� 5�5��� ������ 5HODWLRQ� EHWZHHQ�

FRQIRUPDWLRQ�DQG�DQDWRP\�RI�FRZV�RI�XQNQRZQ�SURGXFLQJ�DELOLW\��-��

$JULF��5HV������S����������

����� 6=$%Ï� )��� ������ )DMWDN�O|QEVpJHN� SRSXOiFLyJHQHWLNDL�

pUWpNHOpVH��$NDGpPLDL�'RNWRUL�eUWHNH]pV��.HV]WKHO\��

����� 7(03(67� :�0��� ������ *URZWK� DQG� FUDFDVV� FKDUDFWHULVWLFV� RI�

FURVVEUHG�%HOJLDQ�%OXH�[�)ULHVLDQ�EHHI�FDWWOH�LQ�WKH�8.��,QWHUQDWLRQDO�

%%&%$�&RQIHUHQFH��/D�&RQYHUVHULH��%HOJLXP�

����� 78//2+� 1�0�� ±� 0$5,7=� -�6��� ������ &RPSDUDWLYH� EUHHG�

VWXGLHV�RI�EHHI�FDWWOH�,,��&KDQJHV�LQ�VL]H�DQG�VKDSH��$XV��-��$JU��5HV���

�����S����������
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����� 9$11�5�&��±�+2//2:$<�-�:��±�&$567(16�*�(��±�%2<'�

-�(��±�5$1'(/�5�'���������,QIOXHQFH�RI�FDOI�JHQRW\SH�RQ�FRORVWUDO�

LPPXQRJOXELQV� LQ� %RV� 7DXUXV� ,QGLFXV� FRZV� DQG� VHUXP�

LPPXQRJORELQV�LQ�WKHLU�FDOYHV��-��RI�$QLP��6FL�������S������������

����� 9$1�61,&.�*��� ������/D� ORQJXH�PDUFKH�GX�%%%��*DOHULH�GHV�

&KDPSLRQV��S��������%UX[HOOHV��%HOJLXP�

����� 9,66$&�%���������$QQDO�=RRWHFKQ��3DULV�������S�������

����� 9,66$&�%��������(OHYDJH�,QVHPLQDWLRQ��3DULV������S�������

����� :$5'�-�.���������%RG\�PHDVXUHPHQWV�DQG�FDOYLQJ�GLIILFXOWL\��-��

RI�$QLP��6FL�������������

����� :,//,$06� -�+�� ±� $1'(5621� '�&�� � ±� .5(66� '�'��� ������

0LON�SURGXFWLRQ�LQ�+HUHIRUG�FDWWOH�,��(IIHFWV�RI�VHSDUDWLQJ�LQWHUYDO�RQ�

ZHLJKW�±�VXFNOH�±�ZHLJKW�PLON�SURGXFWLRQ�HVWLPDWHV��-��RI�$QLP��6FL���

�����S������������

����� :2/)�*\���������(O ]HWHV�EHV]iPROy�D�V]DUYDVPDUKiN�³FXODUG´�

MHOOHJpQHN�YL]VJiODWiUyO��ÈOODWWHQ\pV]WpV�������SS��������

����� :5,*+7� ,�$�� ±� 5866(/� $�-�)��� ������ 7KH� HIIHFW� RI� VZDUG�

KHLJKW�RQ�EHHI�FRZ�SHUIRUPDQFH�DQG�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�FDOI�

PLON�DQG�KHUEDJH�LQWDNHV��$QLP��3URG�������S����������

����� :5,*+7� ,�$�� ±� -21(6� -�5�� ±� 0$;:(//� 7�-�� �� 5866(/�

$�-�)��±�+817(5�(�$���������7KH�HIIHFW�RI�JHQRW\SH�LQWHUDFWLRQV�RQ�

ELRORJLFDO�HIILFLHQF\�LQ�EHHI�FRZV��$QLP��3URG�������S����������

����� :5216.<�0����32*25=(/6.$�-���.,-$.�=��±�*527+�,��±�

.25=(1,2:6.,�:��±2672-$�+���������3ROLVK�.RXUQDO�RI�)RRG�

DQG�1XWULWLRQ�6FLHQFHV�������S����������
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����� <$0$=$.,�7��±�2=$:$�6��±�72*$6+,�.��±�7$1$.$�6���

������ ,QWHUUHODWLRQVKLSV� DPRQJ� OLYH� DQLPDO� PHDVXUHPHQWV�� FDUFDVV�

FKDUDFWHUV� DQG� ZKROHVDOH� DQG� UHWDLO� FXW� FKDUDFWHUV� LQ� EHHI� FDWWOH��

%XOOHWLQ�RI�WKH�&KXJRNX�1DWLRQDO�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ��%��

1R�������������

����� <281*�/�'��±�/$67(5�'�%��±�&81',))�/�9��±�60,7+�*�0��

±� *5(*25<� .�(��� ������ &KDUDFWHUL]DWLRQ� RI� ELRORJLFDO� W\SHV� RI�

FDWWOH�� ,;�� 3RVWZHDQLQJ� JURZWK� DQG� SXEHUW\� RI� WKUHH�EUHHG� FURVV�

KHLIHUV��-��RI�$QLP��6FL����������S�����������

����� =$58%$<�È���������$GDWRN�D�PDJ\DUWDUND�[�FXODUG�)���V] N�pV�

ELNiN� IHOQHYHOpVpKH]�� Kt]ODOiViKR]� pV� WRYiEEWHQ\pV]WpVpKH]��

6]DNPpUQ|NL�'ROJR]DW��*|G|OO �
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