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$OH[DQGU�9ODGLPLURYLFK�6SLULGRQRY� 	�+RVVHLQ�6KH\NKL�

$EVWUDFW��

,Q�WKLV�VFLHQWLILF�DUWLFOH��ZH�VWXG\�WKH�LQGLYLGXDO�DXWKRU¶V�QHRSODVPV��H[WUDFWHG�IURP�
WKH�WH[WV�RI�WKH�FROOHFWLRQ�RI�VKRUW�VWRULHV�³7KH�3RVLWLYH�+HUR�1HJDWLYH´��ZULWWHQ�E\�
9��$NVHQRY�LQ�WKH���V��RI�WKH���WK�FHQWXU\��7KH�PHWKRGV�WKDW�WKH�DXWKRU�XVHV�WR�FUHDWH�
WKHVH�QHRSODVPV�DUH�HVWDEOLVKHG��D�VHPDQWLF�FKDUDFWHULVWLF�RI�WKH�QDPHG�XQLWV�LV�JLYHQ��
WKH� IXQFWLRQV� WKDW� WKH\� SHUIRUP� DUH� DQDO\]HG�� ,Q� WKH� FRXUVH� RI� WKH� DQDO\VLV�� LW� LV�
FRQFOXGHG� WKDW� WKH� ZULWHU� FRQVWDQWO\� XVHV� V\VWHPLF� DQG� QRQ�V\VWHPLF� PHWKRGV� RI�
FUHDWLQJ�RFFDVLRQDOLVPV��7KH�IRUPHU�LQFOXGHV�SUHIL[DWLRQ��VXIIL[DWLRQ��IL[DWLRQ��DQG�
DGGLWLRQ�� ZKLOH� WKH� ODWWHU� LQFOXGH� VXEVWLWXWLRQDO� GHULYDWLRQ� DQG� FUHDWLRQ�� 6\VWHPLF�
PHWKRGV� DUH� FKDUDFWHUL]HG� E\� WKH� SUHVHQFH� RI� ZRUG�IRUPDWLRQ� FKDLQV� RI�
RFFDVLRQDOLVPV�� DV�ZHOO� DV� D� GHYLDWLRQ� IURP� WKH� ODQJXDJH� VWDQGDUG�� 1RQ�V\VWHPLF�
PHWKRGV�DUH�FKDUDFWHUL]HG�E\�LUUHJXODULW\�DQG�VLQJXODULW\��7KH�IXQFWLRQDO�DQG�VW\OLVWLF�
FKDUDFWHULVWLF� WHVWLILHV� WR� WKH� IXOILOOPHQW� RI� RFFDVLRQDOLVPV� RI� QRPLQDWLYH��
LQWHUOLQJXLVWLF��LGHRORJLFDO��SOD\IXO�DQG�HPRWLRQDOO\�H[SUHVVLYH�IXQFWLRQV��7KH�DXWKRU�
HPSKDVL]HV�WKH�FRQVWLWXWLYH�QDWXUH�RI�WKH�ODVW�WZR�IRU�WKH�FUHDWLYLW\�RI�9��$NVHQRY��,Q�
JHQHUDO�� WKH� VWXG\� FODLPV� WKDW� WKH� SUHGRPLQDQWO\� FDVXDO� QDWXUH� RI� WKH� GHULYDWLYH�
VWUXFWXUH�RI�QHRSODVPV��DV�ZHOO�DV�WKH�SOD\IXO��HPRWLRQDOO\�H[SUHVVLYH��DQG�LGHRORJLFDO�
FRQQRWDWLRQ�RI�WKHVH�XQLWV�DUH�H[SODLQHG�E\�WKH�YLHZ�RI�9��$NVHQRY��DQ�DGXOW�RI�WKH�
VL[WLHV�LQ�WKH���V��LQ�5XVVLD��WKH�IXQGDPHQWDO�FKDQJHV�LQ�ZKLFK�KH��DIWHU�PDQ\�\HDUV�
RI�HPLJUDWLRQ��FDQ�REVHUYH�ZLWK�KLV�RZQ�H\HV�

.H\ZRUGV� 2FFDVLRQDO� :RUG� )RUPDWLRQ�� )XQFWLRQ�� 6HPDQWLFV�� 7\SRORJ\�� 9��
$NVHQRY�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

6SLULGRQRY�� $�� 9��� 	� 6KH\NKL�� +�� �������� 6WUXFWXUDO�VHPDQWLF� DQG� IXQFWLRQDO�VW\OLVWLF�
FKDUDFWHULVWLFV� RI�9DVLO\�$NVHQRY¶V� QHZ� FRLQHG�ZRUGV� LQ� WKH� ��¶V� �RQ� WKH�PDWHULDO� RI� WKH�
FROOHFWLRQ�RI�VWRULHV�©1HJDWLYH�RI�3RVLWLYH�+HURª�� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV��
���63�������������

� .D]DQ�)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD��DOHVKDQGUR#PDLO�UX
� 6KDKLG %HKHVKWL�8QLYHUVLW\�� 7HKUDQ��,UDQ�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

���,QWURGXFWLRQ

2FFDVLRQDO�ZRUG�PDNLQJ�KDV�EHHQ WKH�IRFXV�RI�DWWHQWLRQ�RI�OLQJXLVWV�IURP�
WKH� VHFRQG� KDOI� RI� WKH� WZHQWLHWK� FHQWXU\�� DQG� FRQWLQXHV� WR� EH� DFWLYHO\� VWXGLHG� E\�
VFLHQWLVWV�LQ�WKH�WZHQW\�ILUVW�FHQWXU\��%UH]QLN��������âRPDQRYi��������

,Q�WKH�YDVW�PDMRULW\�RI�FDVHV�� WKHVH�XQLWV�DUH�QRW�UHIOHFWHG LQ� WKH�ODQJXDJH�
V\VWHP�� UHPDLQLQJ� GHSHQGHQW� RQ� WKH� FRQWH[W� RI� D� SDUWLFXODU�ZRUN� RI� DUW��7KLV� IDFW�
GHWHUPLQHV�WKH�LQWHUHVW�RI�OLQJXLVWV�LQ�VLPLODU�OLQJXLVWLF�SKHQRPHQD��7KH�DQDO\VLV�RI�
LQGLYLGXDO� DXWKRUV
� QHRSODVPV� LV� FKDUDFWHUL]HG� E\� PXOWLGLPHQVLRQDOLW\�� �$VWDILHY��
������.RVWLQD���������VFLHQWLVWV�VWXG\�WKH�VW\OH�RI�RQH�RU�VHYHUDO�ZULWHUV��3DOHNKD�HW�
DO��� ������ 6KW\UOLQD� HW� DO��� ������ %RFKLQD� HW� DO��� ������� LQFOXGLQJ� FRQVLGHULQJ�
RFFDVLRQDOLVPV��%\VKXN��������.RUVKXQRYD��������%DKUDPL�5DG�	�+RVVHLQL��������
7KLV�VWXG\�EHORQJV�WR�WKH�ODWWHU�W\SH�RI�ZRUN�

7KH� SXUSRVH� RI� WKH� DUWLFOH� LV� WR� HVWDEOLVK� WKH� VWUXFWXUDO�VHPDQWLF� DQG�
IXQFWLRQDO�VW\OLVWLF�IHDWXUHV�RI�9��$NVHQRY
V�RFFDVLRQDOLVPV�RI�WKH���V��FRPSDUH�WKHP�
ZLWK� WKH� VSHFLILFV� RI� WKH� QHRSODVPV� RI� WKH� ��V� DQG� ��V�� GHWHUPLQH� WKH� SODFH� DQG�
VLJQLILFDQFH�LQ�WKH�ODQJXDJH�RI�WKH�ZULWHU�

���0DWHULDOV�DQG�0HWKRGV

7KH�PDWHULDO�IRU�WKH�DQDO\VLV�ZDV�WKH�WH[WV�RI�VWRULHV�IURP�WKH�VHULHV�³7KH�
3RVLWLYH�+HUR�1HJDWLYH´��KHUHLQDIWHU�� 3+1���FUHDWHG�E\�WKH�ZULWHU�LQ�WKH���V�

RI WKH���WK�FHQWXU\��7R�DFKLHYH�WKLV�JRDO��ZH�XVHG�WKH�IROORZLQJ�PHWKRGV�RI�
OLQJXLVWLF�DQDO\VLV��FRQWLQXRXV�VDPSOLQJ�WR�LGHQWLI\�RFFDVLRQDO�XQLWV�LQ�WKH�WH[W�DQG�
VXEVHTXHQW� H[WUDFWLRQ� IURP� LW�� VHPDQWLF�ZRUG�IRUPDWLRQ� DQDO\VLV� WR� GHWHUPLQH� WKH�
QRUPDO�DQG�LUUHJXODU�ZD\V�RI�FUHDWLQJ�QHRSODVPV�E\�WKH�ZULWHU��IXQFWLRQDO�DQDO\VLV�WR�
GHWHUPLQH�WKH�IXQFWLRQV�RI�WKHVH�XQLWV�

���5HVXOWV�DQG�'LVFXVVLRQ

:H�WXUQ�WR�WKH�DQDO\VLV�RI�WKH�PDWHULDO��

&RQVLGHU�WKH�PDLQ�PHWKRGV�XVHG�E\�9��$NVHQRY�WR�FUHDWH�QHRSODVPV��/HW�XV�
GZHOO�RQ�WKH�XVXDO�W\SHV�

�� 3UHIL[��7KHUH�DUH�IHZ�RFFDVLRQDOLVPV�FUHDWHG�LQ�WKLV�ZD\�LQ�WKH�WH[WV�RI�
9��$NVHQRY¶V�ZRUNV�ZULWWHQ�LQ�WKH���V��$V�LQ�WKH�8]XV��QRXQV�FDQ�EH�FUHDWHG�WKLV�ZD\��
LQFOXGLQJ� DQG� FRQYHUVDWLRQDO�� +H� ZDV� QHYHUWKHOHVV� QR� OHVV� WKDQ� D� UDLOZD\�
FRPSDUWPHQW�DQG�HYHQ�KDG�D�WRLOHW�FULE�ZLWK�VKRZHU�VXEFXEH��3+1��

0RGHO��VXEFXEH��RSHQ����VXE� ZLWK�WKH�YDOXH�RI�D�SDUW�RI�WKH�ZKROH�

,Q�VRPH�FDVHV��QRW�D�SUHIL[�LV�XVHG�DV�D�ZRUG�IRUPDWLRQ�WRRO��EXW�D�SUHIL[RLG�
RU�D�XQLW�FODLPLQJ� LWV� VWDWXV��$QG� WKH�QH[W� GD\�KH� WRRN�XS� LQQRFHQW�9LUJLQLD�� ����KH�
VSRNH�YLROHQWO\�LQ�WKH�PDQQHU�RI�GRXEOH�Ɇ.+ȺɌD��VRPHWLPHV�SOXQJLQJ�KLV�QRVH�LQWR�
WKH�IULQJH�RI�D�ZRPDQ������3+1���0RGHO��GRXEOH� ��0.+$7�
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%\� SUHIL[LQJ� WKH� DXWKRU�� RFFDVLRQDO� DGMHFWLYHV� FDQ� DOVR� EH� FUHDWHG�� 7KH�
PRPHQW� WULHV� WR�EORFN�DW� WKH�PRPHQW��EXW�DW�WKH�QH[W�PRPHQW�WKH�VWUDQJH� MXELODQW�
IHHOLQJ� �3+1�� RYHUZKHOPV� LW�� 0RGHO��PRPHQWDU\� �� RXW� RI� ZLWK� WKH� YDOXH� RI� WKH�
DWWULEXWH��ZKLFK�LV�FKDUDFWHUL]HG�E\�EHLQJ�EH\RQG�ZKDW�LV�FDOOHG�WKH�PRWLYDWLQJ�ZRUG��
FI��VLQFH�IUHHODQFH�

�� 6XIIL[� 7KHUH�DUH�D�ORW�RI�QHZ�IRUPDWLRQV�FUHDWHG�XVLQJ�WKH�VXIIL[�LQ�WKH�
ZULWHU
V�ZULWLQJV��/HW
V�WDNH�D�ORRN�DW�VRPH�RI�WKHP��7KLV�LV�KRZ�RFFDVLRQDOLVPV�
QRXQV�IRUP��7ZR�WHQGHU�7XUNLVK�DWKOHWHV�ZHUH�ZDLWLQJ�IRU�KHU��UHG�VWXE�RI�WKH�QHFN��
VKRUWV������DQWHORSH�OHJV��3+1���0RGHO��DQWHORSLVW��L\��FRQYHUVDWLRQDO�����VW�ZLWK�WKH�
YDOXH�RI�DQ�DEVWUDFW�VLJQ��

$GMHFWLYHV� DQG� DGYHUEV� DUH� FUHDWHG� LQ� WKLV� ZD\�� RIWHQ� IRUPLQJ� ZRUG�
IRUPDWLRQ�FKDLQV�

9RW�,�ORSDVWL�SORVNR�ORSDWLDW�ORSDVW
�

6WRNRSLWQROHWHW
�-HUHEW]X�

:KR�VHQW�PH�VXFK�DQ�WRNRSLWQL\�SUHVHQW�

6DP� VHELD� E
LXVKL\� YVSLVKNDPL� VKSRU"� �3+1���0RGHO�� VWR� NRSLW� �� �Q�ĺ�
VWRNRSLWQ�L\�����R�ĺ�VWRNRSLWQR�

$V� LW� LV� NQRZQ�� LQ� WKH� RVWULFK��ZLWK� WKH�KHOS� RI� WKH� VXIIL[� IURP� WKH� YHUE��
SDUWLFLSOHV�DUH�IRUPHG��:H�DOVR�ILQG�FRQILUPDWLRQ�LQ�WKH�ZRUN�RI�9��$NVHQRY��2IWHQ�
WKLV� SURFHVV� LV� FRPSOLFDWHG� E\� LQWHUPLWWHQW� ZRUG�IRUPDWLRQ�� 3RLURW� GLVDSSHDUHG��
PHUJHG�ZLWK�PRQVWURXV�PXVLF�WKDW�KDV�QRWKLQJ�WR�GR�ZLWK�WKH�SDVW�RU�WKH�SUHVHQW��EXW�
RQO\�ZLWK�WKH�WHUULEOH��REH]VYLDWRVODYOHQQRPX�EXGXVKHPX�GH�EOHVVHG�IXWXUH��3+1����
0RGHO��6Y\DWRVODY���REH]� �,�W
��ZLWK�WKH�PHDQLQJ�WR�GHSULYH�RI�ZKDW�LV�FDOOHG�WKH�
PRWLYDWLQJ�ZRUG�ĺ�
�REH]VYLDWRVODYLW
����HQQ�

�� &RPPLWPHQW��7KHUH�DUH�D�ORW�RI�QHRSODVPV�FUHDWHG�LQ�WKLV�ZD\�
7KH\�DUH�RFFDVLRQDO�YHUEV��7KH�SURGXFLQJ�EDVLV�LQ�WKLV�FDVH�PD\�EH�WKH�VDPH��

EXW�WKH�VHPDQWLFV�DUH�GLIIHUHQW��³'D�WL�YVLD�SRVLQHOD��PDPRFKND��� 0XVH�%RULVRYQD�
SXW�D�ERZO�RI�KRW�IDW�LQ�IURQW�RI�3DOPHU��� 5D]EXOLRQ
VLDGHDU�´���3+1��

0RGHO��ERXLOORQ� �FROORTXLDO�� � VLDWLPHV�ZLWK�WKH�YDOXH�WR� GLVFRYHU�ZKDW�LV�
FDOOHG�WKH�PRWLYDWLQJ�ZRUG��FI��ZLWK�DQRWKHU�H[DPSOH�RI�9��$NVHQRY��,W�WXUQV�RXW�WKDW�
WKH� PDLQ� VSRQVRU� KLPVHOI� KDV� EHFRPH� VWRRSHG�� FROODSVHG�� ]DEXO
LRQLOVLD� LQ� ERWK�
QRVWULOV�RI��3+1���0RGHO��EXO
LRQLW
��FROORTXLDO��]D� �VLD�

1RWH� WKDW� WKH� SURGXFWLRQ� EDVH� LV� RIWHQ� FKDUDFWHUL]HG� E\� FROORTXLDO�
FRQQRWDWLRQ��2QFH��IURP�EHKLQG�D�KLOORFN��IRXU�LQWHUFHSWRUV�DSSHDUHG�GLUHFWO\�DERYH�
RXU�KHDGV�DQG� LQVWDQWO\�GLVSHUVHG� LQ�SDLUV��]DUHDNWLYLOLV
� LQ�WKH�VN\� �3+1���0RGHO��
UHDFWLYLW
��FROORTXLDO]D� �VLD�ZLWK WKH�YDOXH�RI�WKH�EHJLQQLQJ�RI�WKH�DFWLRQ�

,Q� VRPH� FDVHV�� WKH� FRQIL[� KDV� DQ� DW\SLFDO� PHDQLQJ� �+DELEXOLQD�� ������
6XOLVW\DQLQJVLK��HW�DO����������DV�LQ�WKH�IROORZLQJ�VHFWLRQ�RI�WH[W��6R��LW¶V�PLQH��DQG�OHW�
RQH�QXW�EXWWRQ�EH�PLVVLQJ�����DQG�OHW�WKH�FXII�DQG�IORRUV�VOLJKWO\�]DYHO
YHWLOLV
��DQG�OHW��
DQG� OHW� �� � �3+1��� 0RGHO�� YHOYHWLW
� �FROORTXLDO� ]D� �VLD� ZLWK� WKH� YDOXH� RI�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

LQFRPSOHWHQHVV��ZLWK�WKH�XVXDO�]DEHJDW
VLD�ZLWK�WKH�YDOXH�RI�EULQJLQJ� WKH�DFWLRQ�WR�
H[WUHPHV�

�� $GGLWLRQ��,Q�WKH�SURFHVV�RI�FUHDWLQJ�RFFDVLRQDOLVPV��WKH�ZULWHU�XVHV�SXUH�
DGGLWLRQ�� VR� QRXQV� FDQ� EH� FUHDWHG�� � 9� DYWRPDW�GDO
QR]RU� D� VRDULQJ� DEVWUDFWLRQ� LV�
YLVLEOH�� OLNH�D�ELUG�ZLWK�EURNHQ�ZLQJV��D�PRQXPHQW�WR� WKH�GHDG�SDUDFKXWH� ODQGLQJ�
SDUW\� LQ� ����� �3+1��� 0RGHO�� $YWRPDW� �� GDO
QR]RU� ĺ� DYWRPDW�GDO
QR]RU� LQ� WKH�
PHDQLQJ�RI��VWDWLRQDU\�ELQRFXODUV���&RQVLGHU�DQRWKHU�H[DPSOH�ZKHUH� WKH�DGMHFWLYH�
QDPH� LV� FUHDWHG� LQ� D� VLPLODU� ZD\�� :KDW� SHRSOH� DQG�� LQ� SDUWLFXODU�� PHQ� WDNH� IRU�
NLQGQHVV�� LQ� IDFW�� FDQ� RQO\� EH� VDPRVNURHQQR\PDVNR\� �3+1��� � 0RGHO�� VDPR� ��
VNURHQ�QL\�ĺ�VDPRVNURHQQL\�LQ�WKH�PHDQLQJ�RI��KRPHPDGH��

$GGLWLRQ� FDQ� EH� FRPSOLFDWHG� E\� WUXQFDWLRQ�� 7DPRVKQLH� SUREOHPV��
JHQWOHPHQ��PDLQO\�UHODWHG�WR� WKH�GLVWULEXWLRQ�RI� IRRG��FRYHUHG�E\�EODEODEOXGRP�RQ�
WKH�KLVWRULFDO�JUHDWQHVV��3+1����0RGHO��EODK�� EODK�± EODK��FROORTXLDOEOXG�

,Q�VRPH�FDVHV��WKHUH�LV�DQ�DGGLWLRQ�ZLWK�LQWHUIL[DWLRQ��2Q�WKDW�GD\��SRGOHLVKL\�
PDUWRYVNL\�VOLDNRGHQ
��,�ZDQGHUHG�LQWR�WKH�FRPPLVVLRQ�URRP�RQ�WKH�5LQJ��3+1���

0RGHO�� VOLDNRW
� �� �R� �� GHQ
� )LQDOO\�� DGGLWLRQ� FDQ� EH� FRPSOLFDWHG� E\�
WUDQVIHFWLRQ��6QDFKDOD�ERO
VKHYLFKNL��VYHUGORYFKDQH� 7URWVNRJUDG]L��WKH�.LUJKL]�OLNH�
IUXQ]HQLDWD�,�NRWRYLFKNL�YRURVKLOL�LDYLOLV
�RJURPQRL\�SDURYR]QRL\�JRSRL\��3+1��

0RGHO��7URWVN��FLW\����FLW\����R� �HWV��V�OHQLQJUDGHWV��

/HW�XV�WXUQ�WR�XQVXFFHVVIXO�PHWKRGV�

�� 6XEVWLWXWLRQDO� GHULYDWLRQ�� 3LWHUVNLH� YLUVKHQRVWVL� WKHQ� FRQVWDQWO\�
ORRNHG� IRU� WKHPVHOYHV� WKH� FODVVLF� SDUDOOHOV� �3+1��� � 0RGHO��
RUXMHQRVHWV�ĺ�>ZHDSRQ���YLUVK@�ĺ�YLUVKHQRVHWV�LQ�WKH�PHDQLQJ�WKH�
RQH�ZKR�ZHDUV�YHUVHV��L�H��RQH�ZKR�ZULWHV�EDG�SRHPV�

�� &UHDWLRQ��:H�PHW�RQO\ RQH�RFFDVLRQDOLVP�FUHDWHG�LQ�WKLV�ZD\��)RU�D�
ORFDO�JLUO��DQ�LQYLWDWLRQ�WR�WKH�FDVWOH�RI�WKH�NLQJV�PLDVRPRORFKQRJR�
EXVLQHVV� ZDV� WDQWDPRXQW� WR� VRPH� RSUR�LYRQQR�YDQQRPX�
HPERGLPHQW�RI�WKH�GUHDP��3+1���

,W� LV� QRW� FOHDU� ZKDW� WKH� ZRUG� PHDQV�� SHUKDSV� LW� UHSODFHV� DQ� LQYHFWLYH�
H[SUHVVLRQ�

/HW�XV�WXUQ�WR� WKH�FRQVLGHUDWLRQ�RI� WKH� IXQFWLRQV�SHUIRUPHG�E\� LQGLYLGXDO�
FRS\ULJKW�QHRSODVPV�

�� 1RPLQDWLYH� IXQFWLRQ�� $V� DOUHDG\� PHQWLRQHG� DERYH�� 9�� $NVHQRY
V�
RFFDVLRQDOLVPV� FDQ� IRUP�ZRUG�IRUPDWLRQ� FKDLQV�� 6R� LQ� WKH� IROORZLQJ� FRQWH[W�� WKH�
DXWKRU�FDPH�XS�ZLWK�D�UHODWLYH�DGMHFWLYH�EDVHG�RQ�WKH�QDPH�6KHQDQGRDK�9DOOH\������
FHUDPLF�EHDGV�FRQVWDQWO\�UHIOHFWLQJ�RQ�KHU�FKHVW�UHIOHFWLQJ�WKH�FHQWXULHV�ROG�FXOWXUH�
VKHQDQGRDVNRJR�,QGLDQ�WULEH��3+1���0RGHO��6KHQDQGRDK����VN�

,Q� WKH� VDPH� ZD\�� DQRWKHU� DGMHFWLYH� QDPH� ZDV� FUHDWHG� �IURP� WKH� QDPH�
&KXYDNLQ��� -HQND� MH� FKXYDNLQVNDLD� �� 6PDUDJGD� LOL� NDN� HH� WDP�� ELOD� L]� OLWRYVNLNFK�
NDUDLPRY��WDN�FKWR�YSROQH�PRJOD�VRL\WL�]D�SXHUWRULNDQNX���3+1���
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2FFDVLRQDOLVP��QDPLQJ�GRFWULQHV�DQG�VRFLDO�PRYHPHQWV��FDQ�IXOILOO D�QDPLQJ�
IXQFWLRQ�� (NDL\D� JRJROLDQD�� XVWDOR� GXPDO� 0LVKD� %HORVHO
VNR�%HOR]HUVNL\�� HNRH�
XWRPLWHO
QRH� NDINLDQVWYR�� HNDLD� PDPOHHYVKLQD�� HNL\VRURNLQLVP�� �3+1��� 0RGHO��
6RURNLQ����LVP�

9ODGLPLU�6RURNLQ�LV�RQH�RI�WKH�PRVW�SRSXODU�SRVW�PRGHUQ�5XVVLDQ�ZULWHUV��
UHVSHFWLYHO\��
VRURNLQLVP�LV�$NVHQRY
V�V\QRQ\P�IRU�WKLV�OLWHUDU\�WUHQG�

7KH�VXUQDPH�RI�D� ILFWLRQDO�FKDUDFWHU�FDQ�DOVR�VHUYH�DV�D�SURGXFWLRQ�EDVLV��
.DNDLD� � WR� JQXVQHLVKDLD� N� WRPX� MH� FKLFKLNRYVKLQD� WXW� Y� NFKRGX�� .DNRL�WR�
JDGXFKL\JDJDFKLVP� SURWVYHWDHW�� �3+1��� � 0RGHO�� 9ODG� *DJDFKL� �FKDUDFWHU� RI� WKH�
VWRU\��LVP�

�� *DPH�IXQFWLRQ��7KLV�IXQFWLRQ�LV�VLJQLILFDQW�QRW�RQO\�IRU�ZULWHUV��EXW�DOVR�
IRU�SKLORVRSKHUV��.RS\WNR���������DQG�IRU�9��$NVHQRY¶V�FUHDWLRQ�RI�ZRUGV�LW�KDV�D�
FKDUDFWHU�WKDW�GHWHUPLQHV�WKURXJKRXW�WKH�ZRUN��LQFOXGLQJ�LQ�WKH���V�

0RVW�RIWHQ��WKH�DXWKRU�XVHV�QHRSODVPV�ZLWK�JDPH�FRQQRWDWLRQV�LQ�RUGHU�WR�
FKDUDFWHUL]H�RQH�RU�DQRWKHU�FKDUDFWHU��IRU�H[DPSOH��WR�LQGLFDWH�SRRU�NQRZOHGJH�RI�WKH�
5XVVLDQ� ODQJXDJH�� 3DOPHU� ZDQWHG� WR� VD\� KHOOR� QRUPDOO\� LQ� 5XVVLDQ�� EXW� VKH� VDLG
VRPHWKLQJ�DZNZDUG�LQ�H[FLWHPHQW���=GUDYHYLFKL�����3+1���0RGHO��KHOOR����HYLFK��L��

7KH�OXGLF�IXQFWLRQ�PD\�EH�SUHVHQW�LQ�RFFDVLRQDOLVPV�FUHDWHG�IRU�WKH�SXUSRVH�
RI� SOD\LQJ� IRU� WKH� VDNH� RI� WKH� JDPH� LWVHOI�� 9HUOLEURP� YHUWHORV
� EODMQRH�9HUEOXGR��
EOXGLDYHULWXWL EDQDQRP�QD�EOXGH��QH�WDN�OL"���3+1���7KH�SUHVHQFH�RI�DOOLWHUDWLRQ�DQG�
UK\PH�DOVR�LQGLFDWH�WKH�SOD\IXO�FKDUDFWHU�RI�WKLV�ZRUG�

�� ,QWHUOLQJXLVWLF�IXQFWLRQ��,W�DVVXPHV�WKH�SUHVHQFH�RI�ERUURZHG�HOHPHQWV�
LQ�WKH�VWUXFWXUH�RI�RFFDVLRQDOLVP��%DVLFDOO\�� WKH�GRQRU� LV (QJOLVK��7KLV� VLWXDWLRQ� LV�
REVHUYHG�QRW�RQO\�LQ�5XVVLDQ��EXW�DOVR�LQ�RWKHU�ODQJXDJHV��.XUNL��������

,Q� RQH� FDVH��ZH� DUH�GHDOLQJ�ZLWK�D� IXOO\� DGDSWHG� ERUURZLQJ��+H� LV�QRW� WR�
EODPH��LW�LV�D�WUDGLWLRQ��WKLV�LV�VXFK�D�WUXH�QDWLRQ��UDVKHQHV��D�HWRW�PXMFKLQD�QH YLQRYDW��
QH�QDGR�SULGLUDW
VLD��3+1���0RGHO��5XVVLDQV��(QJOLVK��ĺ�UXVKHQHV��

,Q� DQRWKHU� FDVH�� RQO\� RQH� RI� WKH� HOHPHQWV� LV� ERUURZHG�� )ODVK�� IODVK��
IRWRRSSRUW
XQLWL��<HV��KHUH��LW�WXUQV�RXW��WKH�OHDGLQJ�SUHVV�LV�SUHVHQW����3+1���0RGHO��
SKRWR���RSSRUW
XQLW\��IURP�(QJOLVK�RSSRUWXQLW\��ĺ�IRWRRSSRUW
XQLW\�PHDQLQJ�D�JRRG�
RSSRUWXQLW\�WR�WDNH�D�SKRWR�

�� ,GHRORJLFDO�IXQFWLRQ��1HRSODVPV�ZLWK�WKLV�FRQQRWDWLRQ�DUH�FKDUDFWHUL]HG�
E\�GLYHUVLW\��:LWK�WKHLU�KHOS��WKH�ZULWHU�VKRZV�KLV�DWWLWXGH�WR�LGHRORJ\��$EXOID]O�)D]DO�
SUHIHUUHG�QRW�WR�PHQWLRQ�KLV�PRWKHU�DW�DOO��DOWKRXJK�VKH�DOVR�GLG�QRW�UHWXUQ�IURP�WKDW�
PRVVDGLNR�SHNFKOHYLVWVNRL� SHUHGHONL� �3+1��� 0RGHO�� 0RVVDG\N� �,UDQLDQ� 3ULPH�
0LQLVWHU�IURP������WR���������3DKODYL��G\QDVW\�RI�,UDQLDQ�VKDKV�����VWVN��

0RUH�RIWHQ�� WKHVH�OH[LFDO�XQLWV�FKDUDFWHUL]H�WKH�VLWXDWLRQ�LQ�WKH�8665�DQG�
5XVVLD��ZKLFK�LV�H[SODLQHG�E\�9��$NVHQRY¶V�LQWHUHVW�LQ�OLIH�LQ�KLV�FRXQWU\�

)RU�H[DPSOH��WKH�ZULWHU�LV�UDWKHU�DPELJXRXV�DERXW�WKH�HUD�RI�*RUEDFKHY¶V�
UXOH�� )LQDOO\�� ³JRUERYLVP´�EHJLQV�� GL]]\LQJ� RSSRUWXQLWLHV� RSHQ�XS� LQ� WKH�ZRUOG� RI�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

LQWHUQDWLRQDO� WUDGH� LQ� HGLEOHV� DQG� IHUWLOL]HUV� �3+1��� ,Q� DFFRUGDQFH�ZLWK� WKH�ZRUG�
EXLOGLQJ� PRGHO�� WKH� DXWKRU� ZDV� VXSSRVHG� WR� FUHDWH� WKH� ZRUG� ³*RUEDFKHYLVP´��
KRZHYHU��9��$NVHQRY�XVHV�DQRWKHU�RSWLRQ��GHOLEHUDWHO\�KLQWLQJ�DW�WKH�³KXPS´ HOHPHQW�
LQ�WKH�VWUXFWXUH�RI�WKH�QHRSODVP��$�VLPLODU�VLWXDWLRQ�LV�REVHUYHG�LQ�UHODWLRQ�WR�WKH�HUD�
RI��SHUHVWURLND���:KHUH�HOVH�FDQ�WKH�DFWLRQ�RI�WKH�SOD\�RI�WKH���V�WDNH�SODFH"

³)ORZHUV�RI�(YLO´��DV� WKH�WKHQ� OHDGLQJ�SKLORORJLVW�RI�SRVW�6RYLHWLVPSXW� LW��
IORXULVKHG�HYHQ�RQ�WKH�GHVNV�RI�SURIHVVLRQDO�DSRORJLVWV�IRU�JRRG��3+1��

0RGHO�� VRYNLVP� FROORTXLDOSRVW� ZLWK� D� YDOXH� DIWHU� ZKDW� LV� FDOOHG� D�
PRWLYDWLQJ�ZRUG�

�� (PRWLRQDOO\� H[SUHVVLYH� IXQFWLRQ�� $ORQJ� ZLWK� WKH� JDPH�� WKLV�
FRQQRWDWLRQ�LV�RQH�RI�WKH�PDLQ�LQ�WKH�VWUXFWXUH�RI�QHRSODVPV�RI�WKH�ZULWHU��([SUHVVLRQ�
LV� FUHDWHG� XVLQJ� GLIIHUHQW� PHWKRGV�� )RU� H[DPSOH�� WKH� SURGXFLQJ� EDVH� PD\� EH�
HPRWLRQDOO\� FRORUHG�� )DVDO� SULNULO� ODGRVKNRL� PDOHQ
NL\� VKDULNRSRGVKLSQLN� XNFKD��
SULQDGOHMDVKHJR�VFKZDU]HQHJJHU�OLNH�SHUVRQ��.HVKD��QD�PHQLD�QDHVMDXLW´��3+1��

0RGHO�� 6FKZDU]HQHJJHU� �� �R� �� YLGQ�L\��� ([SUHVVLRQ� FDQ� EH� FUHDWHG� E\�
GHOLEHUDWHO\�EHOLWWOLQJ�WKH�5XVVLDQ�ZRUG�LQ�FRPSDULVRQ�ZLWK�D�IRUHLJQ�V\QRQ\P��8�QDV�
WXW�SRGREQRJRFKHWLULHNFKNROHVLDKHUH��DQ\ZD\��EXW�WDNLQJ�RQO\�RQH�WKLQJ�� DODV��� QRW�
WKH�5XVVLDQ�ZRUG�6$$5(0$$��ZH�SXOO�RXW�RI�LW�IRXU�RI�WKH�JRRG�S\UDPLGV�DQG�GULYH�
RII�LQ�PHPRULHV�WZHQW\�VHYHQ�\HDUV�DJR��3+1���0RGHO��FKHWLUH���NROHV�R�����LM�ZLWK�
FROOHFWLYH�YDOXH��2QH�RI�WKH�HOHPHQWV�RI�WKH�SURGXFWLRQ�EDVLV�FDQ�EH�FKDUDFWHUL]HG�E\�
FROORTXLDO�DQG�HYHQ�UHGXFHG�FRQQRWDWLRQ��1\PDQ�DQG�,�ORRNHG�DW�HDFK�RWKHU��,W�ZDV�
DOPRVW� LQRVWUDQQR�REOHWHUDWXUHQQL\� NFKXWRU� �3+1��� 0RGHO�� LQRVWUDQQ�L\�� ��
REOLWHUDWXUHQQ�L\���FROORTXLDO��XQGHFUHDVHG���

2FFDVLRQDOLVPV� EHORQJLQJ� WR� WKLV� JURXS� FDQ� DOVR� EH� FKDUDFWHUL]HG� E\� D�
FHUWDLQ�HOHYDWLRQ��EHORQJLQJ�WR�D�KLJK�VW\OH��ZKLFK�LV��UDWKHU��DQ�H[FHSWLRQ��%HIRUH�KH�
FRXOG�FRPH�WR�KLV�VHQVHV��/HY�2EQDJ�IRXQG�KLPVHOI�ZLWK�WKH�FURZG�RI�³LVWHUVDQWVHY´�
RQ�WKH�VWDJH�RI�WKH�WKHDWHU������ZKRVH�]HQLWK�LV�KLGGHQ�XQGHUJURXQG�PLOLWDU\�LQGXVWULDO�
FRPSOH[�DW�WKLV�KRXU�UHOHDVHG�LWV�SRLVRQ��3+1���0RGHO��WRUWXUHG��W�����DQHVH�PHDQLQJ�
PDUW\U�

���6XPPDU\

7KXV��RFFDVLRQDO�FUHDWLRQ�RI�9DVLO\�$NVHQRY�RI�WKH���V��FKDUDFWHUL]HG�E\�D�
FDOO� WR� V\VWHPLF� �SUHIL[DWLRQ�� VXIIL[DWLRQ�� IL[DWLRQ�� DGGLWLRQ�� DQG� QRQ�V\VWHPLF�
�VXEVWLWXWLRQDO�GHULYDWLRQ�DQG�FUHDWLRQ��GHULYDWLRQDO�PHWKRGV�

7KH� IRUPHU� LV� FKDUDFWHUL]HG� E\� WKH� SUHVHQFH� RI� ZRUG�IRUPDWLRQ� FKDLQV�
�VXIIL[DWLRQ���WKH�DW\SLFDO�PHDQLQJ�RI�LQGLYLGXDO�DIIL[HV��FRQIL[DWLRQ���DQG�WKH�YDULHW\�
RI�ZRUG�IRUPDWLRQ�PRGHOV��DGGLWLRQ��

1RQ�V\VWHPLF�PHWKRGV�DUH�FKDUDFWHUL]HG�E\�LUUHJXODULW\�DQG�VLQJXODULW\�

7KH� ZULWHU
V� QHRSODVPV� SHUIRUP� QRPLQDWLYH�� LQWHUOLQJXLVWLF�� LGHRORJLFDO��
SOD\IXO�DQG�HPRWLRQDOO\�H[SUHVVLYH�IXQFWLRQV�



6WUXFWXUDO�6HPDQWLF�DQG�)XQFWLRQDO�6W\OLVWLF�&KDUDFWHULVWLFV�RI�«�_�����

7KH�ODVW�WZR�FRQWLQXH�WR�SOD\�D�GHFLVLYH�UROH�LQ�WKH�FUHDWLRQ�RI�9��$NVHQRY�
LQ�WKH���V�

$W� WKH� VDPH� WLPH�� QHRSODVPV� ZLWK� SROLWLFDO� FRQQRWDWLRQ� DUH� EHFRPLQJ�
LQFUHDVLQJO\�LPSRUWDQW��ZKLFK�LV�H[SODLQHG�E\�WKH�LPSRUWDQFH�RI�WKLV�VSKHUH�RI�OLIH�IRU�
WKH�DXWKRU�

���&RQFOXVLRQV

,Q� JHQHUDO�� LW� FDQ� EH� DUJXHG� WKDW� LQ� WKH� WH[WV� RI� WKH� VWRULHV�RI� WKH� ��V��9��
$NVHQRY
V� XQLTXH� VW\OH� LV� HPERGLHG�� D� ODQJXDJH� JDPH�� WKH� XVH� RI� HPRWLRQDO��
H[SUHVVLYH� DQG� LPDJLQDWLYH� ODQJXDJH� PHDQV�� LQFUHDVHG� DWWHQWLRQ� WR� SROLWLFV� DQG�
LGHRORJ\�

7KLV�LV�WKH�VW\OH�RI�WKH�PDWXUHG�VL[WLHV��ZKR�IRXQG�KLV�SODFH�LQ�OLIH��EHFDPH�
D�IDPRXV�DXWKRU��ILQDOO\�JRW�WKH�RSSRUWXQLW\�WR�UHWXUQ�WR�5XVVLD�DQG�QRW�RQO\�REVHUYH�
WKH�RQJRLQJ�VRFLDO�FKDQJHV�LQ�KLV�FRXQWU\��EXW�DOVR�WU\�WR�LQIOXHQFH�WKHP�E\�WKH�SRZHU�
RI�WKH�DUWLVWLF�ZRUG�

$FNQRZOHGJPHQWV

7KH�ZRUN�LV�SHUIRUPHG�DFFRUGLQJ�WR�WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\��

5HIHUHQFHV

$VWDILHY�� $�� <X�� �������� 7KH� DUWLVWLF� IXQFWLRQV� RI� RFFDVLRQDOLVPV� �%DVHG� RQ� WKH�
PDWHULDO�RI�9�9��0D\DNRYVN\���8QSXEOLVKHG�GLVVHUWDWLRQ�� 0RVFRZ

%DKUDPL�5DG��.���	�+RVVHLQL��6�0�� ��������6WXG\�RI� IRUELGGHQ� LQFRPH�LQ� ,VODPLF�
ODZ��8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK�������������

%RFKLQD��7��*���-LQJ��-���	�<DSSDURYD��9��1����������6W\OLVWLF�GHYLFHV�RI�FRQWUDVW�LQ�
SRHWU\�RI�$OH[DQGHU�3XVKNLQ�DQG�(YJHQ\�%DUDW\QVN\��-RXUQDO�RI�/DQJXDJH�DQG�
/LWHUDWXUH����������������

%UH]QLN�� ,�� 6�� �������� 2ND]LRQDOQR� EHVHGRWYRUMH� Y� VORYHQVNLK� RJODVLK�� :RUG�
IRUPDWLRQ�DQG�WKH�QHZ�IXQFWLRQDO�VW\OHV�RI�6ODYLF�ODQJXDJHV��3DSHUV�LQ�WKHPDWLF�
VHVVLRQ� ;9� ,QWHUQDWLRQDO� &RQJUHVV� RI� 6ODYLVWV �SS���������� 6LHGOFH��
:\GDZQLFWZR�8QLZHUVLWHWX�3U]\URGQLF]R�+XPDQLVW\F]QHJR�Z�6LHGOFDFK�

%\VKXN�� 2�� 3�� �������� 7\SHV� DQG� IXQFWLRQV� RI� QHRSODVPV� LQ� WKH� ZRUN� RI� &��
.U]\]DQRZVNL� �8QSXEOLVKHG�GLVVHUWDWLRQ�� <DURVODYO�

+DELEXOLQD�� (�� 9�� �������� 6XEVWDQGDUG� GHULYDWLRQV� DV� REMHFWV� RI� V\VWHP� DQDO\VLV��
GHULYDWLRQDO�KRPRQ\PV��;LQJXDH�(XURSHDQ�6FLHQWLILF�/DQJXDJH�-RXUQDO��������
������



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

.RS\WNR�� 5�� �������� 3KLORVRSK\� DQG� SUDJPDWLFV�� $� ODQJXDJH�JDPH� ZLWK� /XGZLJ�
:LWWJHQVWHLQ��-RXUQDO�RI�3UDJPDWLFV�����������������

.RUVKXQRYD�� 7�� 1�� �������� 6HPDQWLF�GHULYDWLRQDO� VWUXFWXUH� DQG� IXQFWLRQLQJ� RI�
QHRSODVPV�LQ�WKH�ZRUNV�RI�,JRU�6HYHU\DQLQ���8QSXEOLVKHG�GLVVHUWDWLRQ���(DJOH�

.RVWLQD�� 6�� $�� �������� 7\SHV� DQG� IXQFWLRQV� RI� 1HRSODVPV� 3�$�� 9\D]HPVN\�
�8QSXEOLVKHG�GLVVHUWDWLRQ�� 0RVFRZ�

.XUNL��5����������7KH�ILQQLVK�VXEWLWOLQJ�RI�1HRORJLVPV�LQ�WKH�VFLHQFH�ILFWLRQ�WHOHYLVLRQ�
VHULHV�VWDUJDWH�6*����+HOVLQNL�

3DOHNKD��(�� 6��� 6DG\NRYD�� ,��$���	�9LQRJUDGRYD��1��9�� ��������/RJRHSLVWHPHV� DV�
UHSUHVHQWDWLYHV� RI� WKH� IDEXORXV� ZRUOG� LQ� $6� 3XVKNLQ
V� SRHP� ³5XVODQ� DQG�
/\XGPLOD´��$'�$/7$��-RXUQDO� RI� ,QWHUGLVFLSOLQDU\�5HVHDUFK�� ������� ��� ����
����

6KW\UOLQD��(��*���$NKPHW]\DQRYD��/��0���	�$QWURSRYD��0�<����������$FWXDOL]DWLRQ�
RI� DQWKURSRQ\PLF� YRFDEXODU\� XVLQJ� WKH� H[DPSOH� RI� WH[WV� E\� '�� +DUPV�� $'�
$/7$��-RXUQDO�RI�,QWHUGLVFLSOLQDU\�5HVHDUFK��6SHFLDO�LVVXH���������� ������

âRPDQRYi��/����������:RUGV�UHFHQWO\�FRLQHG�DQG�EOHQGHG��$QDO\VLV�RI�QHZ�(QJOLVK�
OH[LFDO�LWHPV��7XWRULDO���8QSXEOLVKHG�GLVVHUWDWLRQ���%UQR�

6XOLVW\DQLQJVLK��'���3XUQRPR��	�$]L]��$����������'HYHORSPHQW�RI�OHDUQLQJ�GHVLJQ�
IRU� 0DWKHPDWLFV� PDQLSXODWLYHV� OHDUQLQJ� EDVHG� RQ� H�OHDUQLQJ� DQG� FKDUDFWHU�
EXLOGLQJ�� ,QWHUQDWLRQDO�(OHFWURQLF� -RXUQDO� RI�0DWKHPDWLFV�(GXFDWLRQ�� �������
���������KWWSV���GRL�RUJ����������LHMPH�����


