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$EVWUDNW��6KTLSMD�YD]KGLPLVKW�ND�THQs�REMHNW�VWXGLPL�QJD�VWXGLXHV�Ws�KXDM��.XMWRMPs�VH�)UDF�%RSL�LVKWH�
VWXGLXHVL�L�SDUs�Ts�SsUFDNWRL�NDUDNWHULQ�LQGRHYURSLDQ�Ws�JMXKsV�VKTLSH��.RQWULEXWL�L�DXWRUsYH�Ws�KXDM�QXN�ND�
PXQJXDU�DVQMsKHUs��5H]XOWDWHW�H�KXOXPWLPHYH�Ws�W\UH�L�NDQs�SDUDTLWXU�Qs�IRUPD�H�PsQ\UD�Ws�QGU\VKPH��1Ms�
QJD�NsWR�ND�THQs�GKH�YD]KGRQ�Ws�MHWs�SsUPHV�SUH]DQWLPLW�Ws�W\UH�Qs�UHYLVWD�VKNHQFRUH��DSR�Qs�SHULRGLNXQ�
VKNHQFRU��ILOOHW�H�Vs�FLOsV�Qs�.RVRYs� L�NHPL�SDV�/XIWsV�Vs�'\Ws�%RWsURUH��SsUNDWsVLVKW�Qs�YLWLQ������PH�
Q[MHUUMHQ� H� UHYLVWsV� ³3sUSDULPL´�� 0s� SDV� Ps� ������ )DNXOWHWL� )LOR]RILN� Qs� 3ULVKWLQs�� Q[RUL� UHYLVWsQ�
³*MXUPLPH� $OEDQRORJMLNH´�� H� FLOD� QJD� YLWL� ����� ND� NDOXDU� Qs� SURQsVL� Ws� ,QVWLWXWLW� $OEDQRORJMLN� Qs�
3ULVKWLQs��3DVWDM��Ps������GHO�UHYLVWD�³%XOHWLQL´��Ps������UHYLVWD�³.RVRYD´��QGsUVD�UHYLVWD�³6WXGLPH´�Qs�
NXDGsU� Ws� $NDGHPLVs� Vs� 6KNHQFDYH� GKH� Ws� $UWHYH� Ws� .RVRYsV� ILOORQ� Ws� GDOs� Ps� ������ 'XNH� THQs� Ws�
UsQGsVLVKPH� SsU� YHSULPWDULQs� VKNHQFRUH�� SXEOLNLPL� L� UH]XOWDWHYH� Ws� DXWRUsYH� Ws� KXDM� sVKWs� VKXPs� L�
UsQGsVLVKsP��1s� NsWs� NXPWHVs� GR� Ws� YsVKWURMPs� NRQWULEXWLQ� H� W\UH� Qs� UHYLVWsQ� ³6WXGLPH´� GKH� UHYLVWsQ�
³*MXUPLPH�DOEDQRORJMLNH� VHULD�H�VKNHQFDYH�ILORORJMLNH´��Ws�IXVKsV�Vs�DOEDQRORJMLVs�
)MDOsW�N\oH� UHYLVWD�VKNHQFRUH��DXWRUs�Ws�KXDM��DOEDQRORJML��

$EVWUDFW�� 7KH� FRQWULEXWLRQ� RI� WKH� IRUHLJQ� VFKRODUV� LQ� WKH� ILHOG� RI� $OEDQRORJ\� LQ� WKH� VFLHQWLILF�
PDJD]LQHV�LQ�.RVRYD
$OEDQLDQ�/DQJXDJH�KDV�FRQVWDQWO\�EHHQ�D�VXEMHFW�RI�VWXG\�IRU�IRUHLJQ�VFKRODUV��:H�UHPHPEHU�)UDF�%RS�DV�
WKH�ILUVW�VFKRODU�ZKR�GHWHUPLQHG�WKH�LQGRHXURSHDQ�FKDUDFWHU�RI WKH�$OEDQLDQ�/DQJXDJH��7KH�FRQWULEXWLRQ�
RI�IRUHLJQ�DXWKRUV�KDV�QHYHU�EHHQ�DEVHQW��7KHLU�UHVHDUFK�UHVXOWV�ZHUH�SUHVHQWHG�LQ�GLIIHUHQW�PDQQHUV��7KH�
VFLHQWLILF�PDJD]LQHV�ZHUH�DQG�DUH�VWLOO�RQH�RI� WKH�PHDQV� WR�SUHVHQW� IRU�WKH�SXEOLF� WKHLU� UHVHDUFK�UHVXOWV��
VXFK� DV� LQ� WKH� VFLHQWLILF� 3HULRGLFDO�0DJD]LQH�� ZKLFK� ZDV� VWDUWHG� DIWHU� WKH� 6HFRQG�:RUOG�:DU�� LW� ZDV�
H[DFWO\�WKH�\HDU������WKDW�WKLV�3HULRGLFDO�0DJD]LQH�³3sUSDULPL´�VWDUWHG�WR�EH�SXEOLVKHG�
7KHQ�LQ�������WKH�3KLORVRSKLFDO�)DFXOW\�LQ�3ULVKWLQD�SXEOLVKHG�WKH�PDJD]LQH�³*MXUPLPH�$OEDQRORJMLNH´�
�$OEDQRORJLFDO� UHVHDUFK��� WKLV� PDJD]LQH� FRQWLQXHG� WR� EH� SXEOLVKHG� E\� WKH� $OEDQRORJLFDO� ,QVWLWXH� IURP�
������ ,Q� ����� ZH� DOVR� ZLWQHVVHG� WKH� SXEOLVKLQJ� RI� WKH� PDJD]LQH� ³%XOHWLQL´�� LQ� ����� WKH� PDJD]LQH�
³.RVRYD´��ZKHUHDV�LQ������WKH�$FDGHP\�RI�6FLHQFHV�DQG�$UWV�RI�.RVRYD�VWDUWHG�SXEOLVKLQJ�WKH�PDJD]LQH�
³6WXGLPH´��:H� FRQVLGHU� SXEOLFDWLRQ� RI� WKH� VFLHQWLILF� UHVHDUFK� UHVXOWV� RI� WKH� IRUHLJQ� DXWKRUV� DV� D� YHU\�
LPSRUWDQW�HOHPHQW�IRU�WKH�VFLHQWLILF�DFWLYLW\��,Q�WKLV�SDSHU�ZH�ZLOO�EH�DEOH�WR VHH�WKHLU�FRQWULEXWLRQ�LQ�VRPH�
RI�WKHVH�PDJD]LQHV��LQ�WKH�ILHOG�RI�$OEDQRORJ\�
.H\�ZRUGV� VFLHQWLILF�PDJD]LQHV��IRUHLJQ�DXWKRUV��$OEDQRORJ\�

5HYLVWD�³6WXGLPH´�

.MR�UHYLVWs�sVKWs�RUJDQ�L�$NDGHPLVs�Vs�6KNHQFDYH�GKH�H�$UWHYH�H�.RVRYsV��1XPUL�L�SDUs�GROL�Ps �����Qs�
3ULVKWLQs��1s�NsWs� UHYLVWs� VKNHQFRUH�GHUL� Qs�QXPULQ���� L� NHPL���� VKNULPH� Ws� DXWRUsYH� Ws�KXDM��1s�NsWs�
UHYLVWs�MDQs�ERWXDU�DUWLNXM�Ws�DXWRUsYH�VOORYHQs��UXVs�JMHUPDQs��IUDQFH]s��DPHULNDQs�HWM��1GsU�NRQWULEXXHVLW�
Ps� Ws�PsGKHQM� MDQs�� (�� 3��+DPS�0DUNR 6QRM�� 9LFWRU� )ULHGPDQ�� &KULVWDLQ�*XW�� 5REHUW� (OVLH��0LFKDHO�

� .sWs�UHYLVWs�H�NHPL�VKLNXDU�GHUL�Qs�QXPULQ�����
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&D[QHU��$JQMD�'HVQLFNDMD�� -RDFKLP�0DW]LQJHU��$UPLQ�+HW]HU��%DVLO� 6FKDGHU�� )UDQF�.UL]QDU��%UDLQ�'��
-RVHSK��9OHQ�Ws�SsUPHQGHW�VH�GLVD�QJD�VKNULPHW�H�NsW\UH�DXWRUsYH�MDQs�SsUNWKLPH�Ws�UHGDNVLVs��
1GsU�VWXGLXHVLW�H�KXDM�Ts�NDQs�NRQWULEXDU�Qs�UUDIVKLQ�JMXKsVRU�Qs�NsWs�UHYLVWs�NHPL�DXWRULQ�(ULF�3��+HPS��
1s�QXPULQ� G\� Ws� NsVDM� UHYLVWH�� DXWRUL� Qs� IMDOs� SDUDTHW� DUWLNXOOLQ� H� WLM� ³6KsQLPH�SsU� UHOLNWH� SURFHVHVK� Ws�
VKNXDUD� PRUIRORJMLNH´��� 1s� NsWs� TDVMH� PRUIRORJMLNH� DXWRUL� PHUUHW� PH� DQDOL]sQ� H� KROOsVLVKPH� Ws�
HOHPHQWHYH�QsQ�YsVKWULPLQ�Qs�QLYHOLQ�,QGRHYURSLDQ��GXNH�NsPEsQJXOXU�YHoDQsULVKW�Qs�DQDOL]sQ�H�DVSHNWLW�
PRUIRORJMLN��.sVKWX��DL�PHUUHW�PH�VTDULPH�Ts�TDUWsVRMQs�NRQWHNVWLQ�GKH�UUXJsQ�H�]KYLOOLPLW� Ws� VKDM GKH�
HOHPHQWHYH� Ws� DIsUWD�� SDVWDM� PH� YDM]s�� SH GKH� NDUSs�NDUPs�� GXNH� SURSR]XDU� HWLPRORJMLQs� PH� VKXPs�
VKSMHJLPH�VWUXNWXUDOH�
3R� Qs� NsWs� QXPsU�� NHPL� QMs� DXWRU� QJD� /XEMDQD� H� 6OORYHQLVs� 0DUNR� 6QMR��� L� FLOL� PHUUHW� PH� VWXGLPHW�
DOEDQLVWLNH�Qs�VOORYHQL��1s�NsWs�VWXGLP��DVKWX�VLo�HGKH�PXQG�Ws�YsUHKHW�QJD�WLWXOOL��DXWRUL�PHUUHW�PH�GDWD��
UHJMLVWULPLQ�GKH�Ys]KJLPLQ�H�LQWHUHVLPLW�SsU�VWXGLPHW�H�JMXKsV�VKTLSH�Qs�6OORYHQL��Ts�QJD�ILOOLPL�GHUL�Qs�
ILOOLPHW�H�YLWHYH�Ws����WD�Ws�VKHNXOOLW�Ws�NDOXDU��$L�ND�SUH]DQWXDU�SXQsQ�H�DXWRUsYH Ws�PLUsQMRKXU��VL�-HUQHM�
.RSLWDU� GKH� )UDQF� 0LNORVKLoLW�� SRU� HGKH� Ws� 5DMNR� 1DKWLJDOLW�� ,YDQ� .RVKWLDO�� .DUHO� 2VKWLU�� VL� GKH�
QGLKPHVsQ�H�DXWRUsYH�VKTLSWDUs�Qs�QMRKMHQ�H�JMXKsV�VKTLSH�Qs�6OORYHQL��
1s�NsWs�QXPsU�SDUDTLWHW� HGKH� DPHULNDQL� WMHWsU�� SR�QJD�dLNDJR�9LNWRU�)ULGPDQ� PH�³0EL� ULQGsUWLPLQ�H�
VLWXDWsV�GLDOHNWRUH�VKTLSH�GKH�VOODYH�Qs�PHVLQ�H�VKHNXOOLW�;,;�Qs�7UDNL´�
1s� NsWs� DUWLNXOO� DXWRUL� L� GLVNXWRQ� IDNWHW� H� GLDOHNWLW� EXOOJDU�� Ws� UHJMLVWUXDU� MR� VKXPs� PRWL�� Ws� FLODW� DL�
PXQGRKHW�W¶L�GHILQRMs�QJD�7UDNLD�WXUNH�Qs�ED]s�Ws�GsVKPLWDUsYH�Ws�MDVKWsP�GKH�Ws�EUHQGVKsP��QGRVKWD�Ws�
IVKDWLW�3RPDN��.\�GLDOHNW�X�GsVKPXD�Qs�QMs�GRNXPHQW�Ws�VKHNXOOLW�;,;��L�FLOL�OLGKHW�PH�EXOOJDULVKWHQ�GKH�
VKTLSHQ�� $L� ND� Ws� EsMs� PH� IMDORULQ� EXOOJDULVKW�VKTLS� Ws� ����� Ts� L� SsUNHW� GRUsVKNULPL� � Ws� SDUDTLWXU� Qs�
0DQDVWLULQ�+LOQGDU�Qs�PDOLQ�$WRV��$XWRUL�Qs�IMDOs�Qs�QXPULQ����SXEOLNRQ�HGKH�DUWLNXOOLQ�³0EL�NRQFHSWHW�
QDFLRQDOH�Qs�IMDORULQ�WUL�JMXKsVK�Ws�*MRUJML�3XOHYVNLW´��

1s�QXPULQ���Ws�NsVDM�UHYLVWH�NHPL�HGKH�DUWLNXOOLQ�H�.ULVWLDQ�*XWLW� QJD�3DULVL�L�FLOL�ND�Ws�EsMs�PH�QMs�WHNVW�
VKNRGUDQ� Ws�SDERWXDU� Ws�YLWLW� ������$XWRUL� L� NsWLM� DUWLNXOOL�PHUUHW�PH� VWXGLPLQ�H� DVSHNWHYH�JMXKsVRUH� Ws�
QGU\VKPH� Ws�QMs�GRUsVKNULPL� Ws�SDQMRKXU� Ws� VKHNXOOLW�;,;��PH�RULJMLQs�QJD�6KNRGUD�� GRUsVKNULPL� L� FLOL�
SDUDTHW�LQWHUHV�Ws YsUWHWs�VL�GsVKPL�H�Ws�IROPHV�Vs�6KNRGUsV�Vs�DVDM�NRKH��(GKH�SVH�QXN�SDVT\URQ�Ws�JMLWKD�
YHoRULWs�H�NsVDM�Ws�IROPHMH��N\�WHNVW�ND�YOHUD�GLDOHNWRORJMLNH��1s�IDNW��N\�sVKWs�QMs�WHNVW�L�NOHULW�VKNRGUDQ��L�
OH[XDU�Qs�NLVKs�NXQGsU�DNWLYLWHWLW�Ws�oLIWLW��QMsUL�SUHM�Ws�FLOsYH�LVKWH�ILJXUs�H�QMRKXU�H�NXOWXUsV�VKTLSWDUH�GKH�
OsYL]MHYH�SROLWLNH��9DVR�3DVKD��L�FLOL�G\VKRKHM�VH�LVKWH�PDUWXDU�PH�JUXDQ�H�WLM�Ws�G\Ws�SDUD�YGHNMHV�Vs�EXUULW�
Ws�VDM�Ws�SDUs�
5REHUW� (OVLH� SDUDTHW� DUWLNXOOLQ� PEL� OHNVLNXQ� VKTLS� Ws� (YOLMD� dHOHELXW� L� YLWLW� ����� GKH� o¶GXKHW� Ws� GLMs�
GHUYLVKL� VKWHJWDU�� 6LSDV� DXWRULW� (YOLMD� dHOHELX� LVKWH� VKNULPWDU�PH� LPDJMLQDWs� GKH� EXULP� L� SDVKWHUVKsP�
LQIRUPDWDVK�SsU�MHWsQ�H�SsUGLWVKPH�Ws�6KTLSsULVs�Vs�VKHNXOOLW�;9,,��)MDORUWKL�L�WLM�L�VKTLSHV�L�KDUWXDU�JMDWs�
TsQGULPLW Qs� 6KNRGsU� Ps� ����� Ts� RIURQ� oND� GXKHW� Ws� GLMs� QMs� GHUYLVK� GHULVD� XGKsWRQ� Qs� WRNDW� H� Ws�
SDEHVsYH� SsU� SMHVsQ�Ps� Ws�PDGKH� sVKWs� VKsQXDU�PH� VDNWsVL� GKH�PXQG� Ws� SsUGRUHW� HGKH� VRW�PH� QGRQMs�
VXNVHV�QJD�XGKsWDUsW�H�KXDM��0HJMLWKDWs��DXWRUL�UHNRPDQGRQ�NXMGHV�GKH�UH]HUYD��

� (ULF�3��+DPS��6KsQLPH�SsU�UHOLNWH�SURFHVHVK�Ws�VKNXDUD�PRUIRORJMLNH��Qs�³6WXGLPH´��QU�����3ULVKWLQs������� I����������
� 0DUNR�6QRM��6WXGLPH�DOEDQLVWLNH�Qs�6OORYHQL��Qs�³6WXGLPH´��QU�����3ULVKWLQs��������I����������
� 9LFWRU�)ULHGPDQ��0EL�ULQGsUWLPLQ�H�VLWXDWsV�GLDOHNWRUH�VKTLSH�GKH�VOODYH�Qs�PHVLQ�H�VKHNXOOLW�;,;�Qs�7UDNL��Qs�³6WXGLPH´��QU�����
3ULVKLQs������� I����������
� 9LFWRU�)ULHGPDQ��0EL�NRQFHSWHW�QDFLRQDOH�Qs�IMDORULQ�WUL�JMXKsVK�Ws�*MRUJML�3XOHYVNLW��Qs��³6WXGLPH´��QU�����3ULVKWLQs��������I��
��������
� &KULVWDLQ�*XW��1Ms�WHNVW�VKNRGUDQ�L�SDERWXDU�L�YLWHYH�������Qs��UHYLVWsQ�³6WXGLPH´��QU�����3ULVKWLQs� ������I���������
� 5REHUW�(OVLH��2O]KHLP��/HNVLNX�VKTLS�L�(YOLMD�dHOHELXW�L�YLWLW������GKH�o¶GXKHW�Ws�GLMs�GHUYLVKL�VKWHJWDU��Qs��UHYLVWsQ�³6WXGLPH´��
QU�����3ULVKWLQs��������I���������
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1s�QXPULQ�������NHPL�QMs�DUWLNXOO� Ws�0DMNsOO�'DNVQHU� PH� WLWXOO�QMs�SHL]D]K�VKNHQFRU�HYURSLDQ�� L� FLOL� H�
SsUVKNUXDQ�SXQsQ�H�$NDGHPLVs�GKH�EDVKNsSXQLPLQ�H�WLM�PH�NsWs�$NDGHPL��
0s�WXWMH�SR�Qs�NsWs�QXPsU�NHPL�DUWLNXOOLQ�PEL�SUHMDUGKMHQ�H�JMXKsV�VKTLSH��Ws�VWXGLXHVHV�QJD�5XVLD��$JQMD�
'HVQLFNDMD�� 1s�NsWs�DUWLNXOO��osVKWMHV�Vs�RULJMLQsV�Vs�VKTLSHV�L�TDVHW�QJD�DVSHNWHW�KLVWRULNR�NUDKDVLPWDUH�
GKH�KLVWRULNR�VKRTsURUH��4s�Ws�PXQG�Ws�GLVNXWRMs�SsU�RULJMLQsQ�H�JMXKsV�VKTLSH��DMR�ILOORQ�PH�NDWsU�QGDUMHW�
H�VDM�Ws�KLVWRULVs�Vs�JMXKsV�VKTLSH��SHULXGKD�SURWRVKTLSH��SHULXGKD�H�VKTLSHV�Vs�ODVKWs��SHULXGKD�H�VKTLSHV�
Vs�PHVPH�GKH�SHULXGKD�H�VKTLSHV�PRGHUQH��
9LNWRU�)ULGPDQ� SsUVsUL�SDUDTLWHW�PH�DUWLNXOOLQ�SDV�����YMHWsVK�JMXKsVL�EDOONDQLNH��Qs�IXQG�Ws�PLOHQLXPLW"�
3DV� NRQVWDWLPLW� Ws� SsUJMLWKVKsP� Ws� DXWRULW� VH� VWXGLPHW� JMXKsVRUH� EDOONDQLNH� GXDQ� SDUs� QJD� DVSHNWL� L�
NRQWHNVWLW�Ws�MDVKWsP��L�SsUNXIL]LPLW�Ws�GLVLSOLQsV�Vs�VWXGLPLW�GKH�QJD�DVSHNWL�L�GLVNXWLPHYH�PLGLV�DW\UH�Ts�
MDQs�PDUUs�PH�NsWR�osVKWMH��DL�Q[MHUU�SsUIXQGLPLQ�VH sVKWs�H�QHYRMVKPH�Ts�Qs�ILOOLP�Ws�PLMsYMHoDULW�Ws�UL�Ws�
UHIOHNWRKHW�SsU�Ws�NDOXDUsQ�H�GLVLSOLQsV��
0s� WXWMH� NHPL� DUWLNXOOLQ� H� %UDLQ� -RVHI� �QJD� 8QLYHUVLWHWL� VKWHWsURU� L� 2KDMRV�� .sWX� DL� VKT\UWRQ� UROHW� H�
G\DQVKPH�Ws�DUEsULVKWHV�EUHQGD�*UHTLVs�VL�JMXKs�PLQRULWDUH�GKH�Qs�UDSRUW�PH�VKTLSHQ�H�IROXU�Qs�6KTLSsUL����
1s�QXPUDW�����NHPL�DUWLNXOOLQ�H�9LNWRU�)ULGPDQLW� 0HWRGD�PH�PEsVKWHWMH�JUDPDWLNRUH�GUHMW�NRPSHWHQFsV�
SsU�VKTLSHQ�GKH�GLVD�YsUHMWMH�SsU�PsVLPGKsQLHQ�H�JMXKsYH�Ps�SDN�Ws�PsVXDUD�Ws�(YURSsV�OLQGRUH��
1s� QXPUDW� ���� NHPL� HGKH� DUWLNXOOLQ� H�$UPLQ�+HW]HU��� .ULMLPL� L� VKTLSHV� NRPEsWDUH�� $XWRUL� SsUVKNUXDQ�
SURFHVLQ�H�JMDWs�Ws�]KYLOOLPLW� Ws� OHWsUVLVs�GKH�Ws�JMXKsV�Vs�QMsVXDU�VKTLSH�Qs�VIRQGLQ�H�Ws�GKsQDYH�VRFLR�
NXOWXURUH��GXNH�YsQs�Qs�GXNMH�NRQWULEXWLQ�H�SsUIDTsVXHVYH�Ws�HOLWsV�Vs�YHQGLW�GHUL�WH�/XIWD�H�'\Ws�%RWsURUH��
5ULKHQ�osVKWMH�Ws�DQDOIDEHWL]PLW��Ws�DUVLPLW�VL�GKH�Ws�VKNROOLPLW�Ws�OH[XHVYH�
.ULVWLDQ�*XW���UURN�HGKH�QMsKHUs�WHPsQ�H�PsSDUVKPH�SsU�WHNVWLQ�H�SDERWXDU�VKNRGUDQ�Ws�YLWHYH�������GXNH�
H�SXEOLNXDU�WHNVWLQ�L�FLOL�SsU�VKNDTH�WHNQLNH�QXN�ND�GDOs����
1s�QXPULQ����Ws�NsVDM�UHYLVWH�NHPL�DUWLNXOOLQ�3DVKNR�9DVD�GKH�YHSUD�H�WLM�QJD�.ULVWLDQ�*\W���
3R�Qs�NsWs�QXPsU�NHPL�DUWLNXOOLQ�H�(ULN�+HPSLW���6WXGLHV�LQ�LQGR�HYURSHDQ�RL��HL��
1s� QXPULQ� ��� ERWRKHW� DUWLNXOOL� L� %DVLO� 6FKDGHULW�� +XOXPWLPH� JMXKsVRUH� UUHWK� NRG�VXLoLQJXW� VKTLS�
JMHUPDQLVKW� Qs� =YLFUsQ� JMHUPDQRIROsVH�� 3R� Qs� NsWs� QXPsU� )UDQF� .UD]KLQDU�� QJD� 6OORYHQLD� ERWRQ�
DUWLNXOOLQ�0MHWHW�GKH�JMXKD�VKSUHKsVH�NRPSRVLFLRQDOH�WHNQLNH�Qs�RSXVLQ�H�NRPSR]LWRULW�=HTHULMD�%DOODWD�
9LOIUHG�)LGOHU�� Qs�QXPULQ����ERWRQ�DUWLNXOOLQ�=JMHGKLPL�L�NDWsUW�GKH�JMXKD�H�%X]XNXW��3R�Qs�NsWs�QXPsU�
.ULVWLQD�*\W����ERWRQ�DUWLNXOOLQ�3DVKNR�9DVD�GKH�$OIDEHWL��
(ULF�+DPS���Qs�QXPULQ����Ws�NsVDM�UHYLVWH�ERWRQ�DUWLNXOOLQ�9HQGL�L�VKTLSHV�

� 0LFKDHO�&D[QHU��1Ms�SHL]D]K�VKNHQFRU�HYURSLDQ��Qs��UHYLVWsQ�³6WXGLPH´��QU���������3ULVKWLQs��������I�������
� $JQMD�'HVQLFNDMD��0EL�SUHMDUGKMHQ�H�JMXKsV�VKTLSH��Qs��UHYLVWsQ�³6WXGLPH´��QU���������3ULVKWLQs��������I���������
� 9LFWRU�$��)ULGPDQ��$IWHU�����\HDUV�RI�%DONDQ�OLQJXVLWLFV��ZLWKHU�WKH�PLOOHQQLXP"��Qs��UHYLVWsQ�³6WXGLPH´��QU���������3ULVKWLQs��
������I����������
� %UDLQ�'��-RVHSK��&RPSDUDWLYH�SHUVSHNWLYHV�RQ�WKH�SODFH�RI�$UYDQLWLND�ZLWKLQ�*UHHFH�DQG�WKH�JUHHN�HQYLURQPHQW��Qs��UHYLVWsQ�
³6WXGLPH´��QU���������3ULVKWLQs��������I����������
� 9LFWRU�$��)ULGPDQ��$�JUDPDU�EDVHG�DSSURDFK� WR�FRPSHWHQF\� LQ�$OEDQLDQ�DQG�VRPH�UHPDUNV�RQ� WHDFKLQJ� WKH� OHVV�FRPPRQO\�
WDXJKW�ODQJXDJHV�RI�HDVWHUQ�(XURSH� Qs��UHYLVWsQ�³6WXGLPH´��QU���������3ULVKWLQs��������I��������
� $UPLQ�+HW]HU��'LH�VFKDIIXQJ�GHU�DOEDQLVFKHQ�QDWLQDOVVSUDFKH��Qs��UHYLVWsQ�³6WXGLPH´��QU���������3ULVKWLQs��������I��������
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7DPDV�

5HYLVWD�³*MXUPLPH�DOEDQRORJMLNH��VHULD�H�VKNHQFDYH�ILORORJMLNH´�
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