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LQLWLDO�VWDJH�RI�LWV�IXQFWLRQLQJ�LQ�WKH�UHFHLYLQJ�ODQJXDJH�WR�LWV�FRPSOHWH�DVVLPLODWLRQ�
E\�WKH�UHFHSWRU�ODQJXDJH�LV�RQH�RI�WKH�NH\�VWDJHV�LQ�WKH�DQDO\VLV�RI�GLDFKURQLF�FKDQJHV�
LQ� WKH� OH[LFDO� V\VWHP� RI� WKH� ODQJXDJH�� 7KH� PDLQ� PHWKRG� RI� VXFK� D� VWXG\� LV� WKH�
GLDFKURQRXV�GHVFULSWLYH�PHWKRG��ZKLFK�DOORZV�XV�WR�WUDFH�WKH�HYROXWLRQ�RI�D�ERUURZHG�
OH[LFDO�XQLW�RQ�GLIIHUHQW�V\QFKURQRXV�VHFWLRQV�RI�WKH�UHFHSWRU�ODQJXDJH�DQG�WKH�GRQRU�
ODQJXDJH��7KLV�DUWLFOH�LV�GHYRWHG�WR�WKH�DQDO\VLV�RI�WKH�SURFHVV�RI�VHPDQWLF�DGDSWDWLRQ�
RI�IRUHLJQ�ODQJXDJH�OH[LFDO�XQLWV�LQ�WKH�OH[LFDO�V\VWHP�RI�WKH�5XVVLDQ�ODQJXDJH��7KH�
REMHFW� RI� WKH� VWXG\� LV� ERUURZLQJV� RI� )UHQFK� RULJLQ� WKDW� ZHUH� SDUW� RI� WKH� 5XVVLDQ�
ODQJXDJH�IURP�WKH���WK�WR�WKH���WK�FHQWXULHV��7KH�VHPDQWLF�PDVWHU\�RI�JDOOLFLVPV�E\�
WKH�KRVW�ODQJXDJH�LV�FRQVLGHUHG�LQ�WKH�DVSHFW�RI�WKH�GLDFKURQRXV�SURFHVV�RI�VHPDQWLF�
DUFKDL]DWLRQ� DQG� LQQRYDWLRQ�� 7KH� VHPDQWLF� GHYHORSPHQW� RI� ERUURZLQJ� ZLWKLQ� WKH�
IUDPHZRUN�RI�WKH�G\QDPLF�SURFHVVHV�RI�WKH�OH[LFDO�V\VWHP�RI�WKH�5XVVLDQ�ODQJXDJH�
OHDGV�WR�DUFKDL]DWLRQ��KLVWRULFL]DWLRQ��DFWXDOL]DWLRQ�RI�WKH�PHDQLQJV�RI�ERUURZLQJ��DV�
ZHOO� DV� WR� WKH� HPHUJHQFH� RI� LQQRYDWLRQV� �QHZ� PHDQLQJV�� DQG� KRPRQ\PV� LQ� WKH�
ERUURZHG� WHUP� RQ� WKH� EDVLV� RI� WKH� UHFHSWRU� ODQJXDJH�� 7KHVH� FKDQJHV� LQGLFDWH� WKH�
DFWLYLW\�RI� WKH� IROORZLQJ�SURFHVVHV� LQ� WKH� OH[LFDO� V\VWHP�RI� WKH�5XVVLDQ� ODQJXDJH��
VHPDQWLF�DUFKDL]DWLRQ��GHULYDWLRQ�DQG�VHFRQGDU\�ERUURZLQJ�RQ�WKH�EDVLV�RI�WKH�KRVW�
ODQJXDJH��WKH�FRQYHUVLRQ�RI�SRO\VHPDQW�ERUURZLQJ�LQWR�KRPRQ\PV����

.H\ZRUGV� $UFKDL]DWLRQ��+LVWRUL]DWLRQ��6HFRQGDU\�%RUURZLQJ��*DOOLFLVP�

���,QWURGXFWLRQ

7KH� OH[LFDO� V\VWHP� RI� WKH� PRGHUQ� 5XVVLDQ� ODQJXDJH� LV� GHYHORSLQJ�
G\QDPLFDOO\��³%HLQJ�WKH�PRVW�YRODWLOH�SDUW�RI�D�VLQJOH�ODQJXDJH�V\VWHP��WKH�FKDQJHV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

$QGULDQRYD�� 1�� 6��� 2VWURXPRYD�� 2�� )���0LQJD]RYD�� 5�� 5��� 	�9DQFKLNRYD�� (�� $�� ��������
'LDFKURQLF� VHPDQWLF� FKDQJHV� RI� )UHQFK� ERUURZHG� YRFDEXODU\� LQ� WKH� 5XVVLDQ� ODQJXDJH�
-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��QDWDOLDBDQ��#PDLO�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\
��1�$��'REURO\XERY�1L]KQ\�1RYJRURG�6WDWH�/LQJXLVWLFV�8QLYHUVLW\
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WKDW�RFFXU�LQ�WKH�OLIH�RI�VRFLHW\�DUH�UHIOHFWHG�LQ�YRFDEXODU\´��.KDQRYD�HW�DO����������
7KH�IRUPDWLRQ�DQG�HYROXWLRQ�RI�WKH�OH[LFDO�V\VWHP�LV�GHWHUPLQHG�E\�WKH�SURFHVVHV�RI�
QHRORJL]DWLRQ�� LQQRYDWLRQ� DQG� DUFKDL]DWLRQ�� LQGLFDWLQJ� ³WUDFNLQJ� FRPSOH[LW\� RI�
ODQJXDJH� SURFHVVHV�� DQ� HQWZLQHPHQW� RI� WKH� LQWHUQDO� DQG� H[WHUQDO� SKHQRPHQD� LQ�
ODQJXDJH´� �$VKUDSRYD 	� $OHQGHHYD�� �������0RGLILFDWLRQV� RI� OH[LFDO� XQLWV� DW� WKH�
V\VWHPLF�VHLVPRORJLFDO� OHYHO� OHDG� WR� WKH� DSSHDUDQFH� RI� WKH� VR�FDOOHG� ³UHWXUQHG�
YRFDEXODU\´�RU�VHPDQWLF�LQQRYDWLRQV��WKH�IXQFWLRQLQJ�RI�ZKLFK�LV�DVVRFLDWHG�ZLWK�WKH�
DFWXDOL]DWLRQ� RU� GHDFWLYDWLRQ� RI� WKHLU� PHDQLQJV� �*RFKHY�� ������ -HQDDEDGL�� 	�
.KRVURSRXU��������

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�LGHQWLI\�WKH�IHDWXUHV�RI�WKH�GLDFKURQLF�SURFHVV�
RI� LQQRYDWLRQ� DQG� DUFKDL]DWLRQ� RI� ERUURZLQJV� RI� )UHQFK� RULJLQ�� LQFOXGHG� LQ� WKH�
5XVVLDQ�ODQJXDJH�IURP�WKH���WK�WR�WKH���WK�FHQWXULHV��7KLV�SHULRG�KDV�EHFRPH�RXU�
IRFXV��DV�,W�ZDV�GXULQJ�WKLV�SHULRG�WKDW�WKH�SURFHVV�RI�IRUPLQJ�QHZ�WKHPDWLF�JURXSV�
RI�YRFDEXODU\�XQGHU�WKH LQIOXHQFH�RI�LQWHQVLYH�ODQJXDJH�FRQWDFWV�ZDV�PRVW�LQWHQVLYHO\�
FRQGXFWHG�

7KH�UHOHYDQFH�RI�WKH�VWXG\�OLHV�ERWK�LQ�WKH�FKRLFH�RI�UHVHDUFK�PDWHULDO��DQG�
LQ� WKH� QHHG� WR� VWXG\� WKH� G\QDPLFV� RI� VHPDQWLF� FKDQJHV� LQ� WKH� YRFDEXODU\� RI� WKH�
5XVVLDQ� ODQJXDJH� LQ� WKH� FRQWH[W� RI� WKH� GLDFKURQLF� SURFHVV� RI� LQQRYDWLRQ� DQG�
DUFKDL]DWLRQ�RI�ERUURZLQJV�RI�)UHQFK�RULJLQ�WKDW�ZHUH�SDUW�RI�WKH�5XVVLDQ�ODQJXDJH�
IURP�WKH���WK�WR�WKH���WK�FHQWXULHV�

�� 0DWHULDOV�DQG�0HWKRGV

7KH� PDWHULDO� RI� WKLV� VWXG\� ZDV� ERUURZHG� OH[LFDO� XQLWV� RI� )UHQFK� RULJLQ��
UHIHUULQJ� WR� YDULRXV� LQGXVWU\� WHUPLQRORJLHV� RI� WKH� 5XVVLDQ� ODQJXDJH� DQG� EHLQJ�
VHPDQWLF� LQQRYDWLRQV� �ZRUGV� ZLWK� RXWGDWHG� RQH� RU� PRUH� PHDQLQJV� WKDW� QDPH�
SKHQRPHQD�DQG�FRQFHSWV�H[LVWLQJ�LQ�PRGHUQ�UHDOLW\��

7KH� VWXG\� LV� FDUULHG� RXW� ZLWKLQ� WKH� IUDPHZRUN� RI� WKH� PDLQ� PHWKRGV� RI�
OLQJXLVWLF� DQDO\VLV�� VXFK� DV� JHQHUDO� OLQJXLVWLF� GHVFULSWLYH� PHWKRGV�� D� FRPSDUDWLYH�
PHWKRG�WKDW�DOORZV�\RX�WR�FRPSDUH�D�ERUURZHG�WRNHQ�ZLWK�D�FRUUHODWH�LQ�)UHQFK��DQG�
D� FRPSRQHQW� DQDO\VLV� PHWKRG� WKDW� DOORZV� \RX� WR� WUDFH� FKDQJHV� WKDW� RFFXU� LQ� WKH�
VHPDQWLF�VWUXFWXUH�RI�ERUURZHG�WHUPV�

7KH� IROORZLQJ� VRXUFHV� ZHUH� XVHG� WR� FDUU\� RXW� OLQJXLVWLF� DQDO\VLV� LQ�
GHWHUPLQLQJ�WKH�VHPDQWLF�YROXPH�RI�ERUURZHG�OH[LFDO�XQLWV��7KH�0RGHUQ�([SODQDWRU\�
'LFWLRQDU\�RI�WKH�5XVVLDQ�/DQJXDJH��(SKUHPRY���������7KH�([SODQDWRU\�'LFWLRQDU\�
RI�)RUHLJQ�/DQJXDJHV��.U\VLQ���������7KH�+LVWRULFDO�DQG�(W\PRORJLFDO�'LFWLRQDU\�RI�
WKH�0RGHUQ�5XVVLDQ�/DQJXDJH�LQ���YROXPHV���&KHUQ\NK���������+LVWRULFDO�'LFWLRQDU\�
RI�5XVVLDQ�*DOOLFLVPV��(SLVKNLQ���������'LFWLRQQDLUH�GH�O
$FDGpPLH�IUDQoDLVH���qPH�
pGLWLRQ� �YHUVLRQ� LQIRUPDWLVpH�� �)UDQoDLVH� ������� /H� 'LFWLRQQDLUH� GH� OD� ODQJXH�
IUDQoDLVH� /LWWUp� �YHUVLRQ� LQIRUPDWLVpH�� �)UDQoDLVH�� ������� /H� 3HWLW� 5REHUW�
�'LFWLRQQDLUH�GH�OD�ODQJXH�IUDQoDLVH�/LWWUp��/H�3HWLW�5REHUW���������
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���5HVXOWV�DQG�'LVFXVVLRQ

7KH� DELOLW\� RI� OH[LFDO� XQLWV� H[LVWLQJ� LQ� WKH� DFWLYH� GLFWLRQDU\� WR� EHORQJ� WR�
GLIIHUHQW�FDWHJRULHV�² WR�EH�ERWK�VHPDQWLF�DUFKDLVP�DQG�DQ�DFWLYHO\�XVHG�WHUP�² LV�
GXH�WR�FKDQJHV�LQ�WKH�VHPDQWLF�YROXPH�RI�WKH�OH[LFDO�XQLW��QDPHO\��WKH�FRUUHODWLRQ�RI�
RXWGDWHG� DQG� QHZ� PHDQLQJV� �.UDVQRYD�� ������� 7KHVH� FKDQJHV� DUH� PRVW� RIWHQ�
H[SUHVVHG� LQ� WKH� IRUP� RI� WKH� IROORZLQJ� SURFHVVHV� �QRW� DOZD\V� RFFXUULQJ� LQ�
FKURQRORJLFDO�RUGHU��

x VHPDQWLF�GHYHORSPHQW�RI�WKH�ZRUG�LQ�RQH�RI�WKH�OH[LFDO�PHDQLQJV��RU�
RQH�PHDQLQJ��

x WUDQVIRUPDWLRQ�RI�WKH�RULJLQDO�VHPDQWLFV��DQ�LQFUHDVH�LQ�WKH�QXPEHU�
RI�OH[LFDO�PHDQLQJV�GXH�WR�GHULYDWLRQ�RQ�5XVVLDQ�VRLO�DQG�VHFRQGDU\�
ERUURZLQJ���$QGULDQRYD�HW�DO���������6LPDPRUD�HW�DO���������

x UHGXFWLRQ� RI� WKH� VHPDQWLF� YROXPH� RI� WKH� ZRUG� �UHGXFWLRQ� LQ� WKH�
QXPEHU�RI�OH[LFDO�PHDQLQJV��DVVRFLDWHG�ZLWK�WKH�SURFHVV�RI�VHPDQWLF�
DUFKDL]DWLRQ�

$V� SDUW� RI� WKH� SURFHVVHV� RI� DUFKDL]DWLRQ� DQG� LQQRYDWLRQ�� WKH� DQDO\]HG�
JDOOLFLVPV�DUH�DOVR�H[SRVHG�WR�WKH�EDVLF�PHFKDQLVPV�RI�WHUP�IRUPDWLRQ��VXFK�DV�WUDQV�
WHUPLQL]DWLRQ�DQG�WHUPLQL]DWLRQ��VSHFLILFDWLRQ��RI�PHDQLQJ��7UDQVWHUPLQRORJL]DWLRQ�
RU�WHUPLQRORJLFDO�FRQYHUVLRQ�OHDGV�WR�WKH�HPHUJHQFH�RI�PDQ\�LQWHUVHFWRUDO�KRPRQ\PV�
UHODWHG�WR�YDULRXV� WHUPLQRORJLHV�RI�WKH�5XVVLDQ� ODQJXDJH��VXFK�DV�IDVKLRQ��VFLHQFH��
WHFKQRORJ\� WKHDWHU��PXVLF��FRPSXWHU�VFLHQFH��VSRUWV��

%RUURZHG�LQ�WKH���WK�FHQWXU\��WKH�ZRUG�UHGDQ��UHGDQ��ZDV�XVHG�DV�D�PLOLWDU\�
WHUP�LQ�WKH�PHDQLQJ�RI�
RSHQ�ILHOG�IRUWLILFDWLRQ�LQ�WKH�IRUP�RI�D�GLWFK��WUHQFK��ZKLFK�
KDV�WKH�VKDSH�RI�DQ�DFXWH�DQJOH�SURMHFWLQJ�WRZDUGV�WKH�HQHP\�
�DQG�LWV�JUDSKLF�YHUVLRQ�
PHDQV
� WKH� SODFH� RI� GHWHQWLRQ� RI� WKH� DUUHVWHG� DQG� JXDUGKRXVH� 
�� $ORQJ� ZLWK� WKH�
KLVWRULFDOL]DWLRQ�RI�WKHVH�WZR�PHDQLQJV�DV�D�UHVXOW�RI�VHFRQGDU\�ERUURZLQJ��WKLV�ZRUG�
EHJLQV� WR�EH�XVHG�DV�D� WHFKQLFDO� WHUP�� UHGDQ� � D� OHGJH�DW� WKH�ERWWRP�RI�D�JOLGHU�� D�
VSHHGERDW� RU� D� VHDSODQH�� ZKLFK� UHGXFHV� UHVLVWDQFH� ZKHQ� PRYLQJ� RQ� ZDWHU� DQG�
IDFLOLWDWHV�VHSDUDWLRQ�IURP�ZDWHU�
�&RPSDUH�UHGDQ�� GpFURFKHPHQW�H[WpULHXU�SUDWLTXp�
VXU� OD� FRTXH� G
K\GUDYLRQV� HW� G
HPEDUFDWLRQV� DXWRPRELOHV� UDSLGHV�� IDFLOLWDQW� OH�
GpMDXJHDJH��

7KH�PXVLFDO�WHUP�FRQGXFWRU �GLULJHU��ZDV�IRUPHG�LQ�5XVVLDQ�IURP�WKH�YHUE�
WR�FRQGXFW�DFFRUGLQJ�WR�DQ�DOUHDG\�HVWDEOLVKHG�ZRUG�IRUPDWLRQ�PRGHO��WR�YHQWHUDWH��
D�SURPSWHU�� WR�WUDYHO� � D�YR\DJHU��2ULJLQDOO\��ERUURZLQJ�ZDV�XVHG�LQ� WKH�PHDQLQJV�

ILUVW�YLROLQ�����DW�WKH�EHDW�RI�ZKLFK�WKH�ZKROH�RUFKHVWUD�RU�DOO�WKH�PXVLFLDQV�SOD\
�DQG�

WKH�PDVWHU�RI�GDQFH�DW�WKH�EDOO
��7KH�PHDQLQJ�
RQH�ZKR�FRQGXFWV�DQ�RUFKHVWUD�RU�FKRLU��
JLYLQJ�KLV�LQWHUSUHWDWLRQ�RI�D�PXVLFDO�ZRUN
�LV�DOUHDG\�DQ�LQQRYDWLRQ RQ�5XVVLDQ�VRLO��
VLQFH�VXFK�D�QRXQ�LV�DEVHQW�LQ�)UHQFK��

7KH�WHUP�3DYLOLRQQ��SDYLOORQ��ZDV�ERUURZHG�E\�WKH�5XVVLDQ�ODQJXDJH�LQ�WKH�
;9,,,�FHQWXU\��DV�D�PLOLWDU\�WHUP��2ULJLQDOO\��WKLV�WHUP�ZDV�XVHG�LQ�WKH�PHDQLQJV�RI�
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IODJ
�DQG�
EDUUDFNV
��7KH�PHDQLQJ�RI�WKH�SURWRW\SH�
FDQRS\��FDQRS\�RYHU�WKH�EHG
�FDPH�
LQWR� WKH� 5XVVLDQ� ODQJXDJH�� �FRPSDUH�� 
SLqFH� G
pWRIIH�� JpQpUDOHPHQW� GH� IRUPH�
TXDGUDQJXODLUH��TXH�O
RQ�KLVVH�VXU�XQ�QDYLUH�SRXU�LQGLTXHU�VD�QDWLRQDOLWp��OD�FRPSDJQLH�
j�ODTXHOOH�LO�DSSDUWLHQW��RX�SRXU�FRPPXQLTXHU�XQ�VLJQDO��XQH�LQIRUPDWLRQ�HWF�
��
JUDQGH�
SLqFH�G
pWRIIH�FRXYUDQW�HW�IHUPDQW�XQ�OLW�RX�VHUYDQW�j�LVROHU�XQ�DQJOH�RX�OD�SDUWLH�KDXWH�
GH�OD�SLqFH�
���7KLV�ZRUG�ZDV�DOVR�XVHG�DV�DQ�DUFKLWHFWXUDO�WHUP�� 
VPDOO�H[WHQVLRQ�WR�
WKH�PDLQ�EXLOGLQJ��RXWEXLOGLQJ
��FRPSDUH��
FRUSV�GH�EkWLPHQW�G
XQ�pGLILFH�LPSRUWDQW��
FRQVWUXLW�HQ�UHWUDLW�RX�HQ�VDLOOLH��DX�FHQWHU�RX�j�XQ�DQJOH�GH�FHW�pGLILFH
���7RGD\��WKH�
ZRUG�3DYLOLRQ KDV�D�GHYHORSHG�VHPDQWLF�VWUXFWXUH�GHVSLWH�WKH�IDFW�WKDW�DOO�WKUHH�LQLWLDO�
PHDQLQJV�DUH�REVROHWH��

,�

���$�VPDOO��OLJKW�FRQVWUXFWLRQ�EXLOGLQJ�LQ�D�SDUN�RU�JDUGHQ��

���,QGRRU�OLJKW�FRQVWUXFWLRQ�GHVLJQHG�IRU�WUDGH�RU�RWKHU�SXUSRVHV��

,,��

���5RRP�HTXLSSHG�IRU�VKRRWLQJ�ILOPV��

���7KH�GHFRUDWLRQ�LQ�WKH�VWXGLR��EXLOW�WR�VKRRW�VRPH�PRYLH�VFHQHV��

���7KHDWULFDO�VFHQHU\�GHSLFWLQJ�D�FORVHG�URRP��$OO�WKUHH�PHDQLQJV�RI�WKH�
KRPRQ\PRXV�WRNHQ�DUH�REYLRXVO\�QRYDWLRQV�EDVHG�RQ�WKH�5XVVLDQ�
ODQJXDJH�

7KH�H[SDQVLRQ�RI�WKH�VHPDQWLF�YROXPH�RI�WKH�ERUURZHG�ZRUG�FDQ�RFFXU�QRW�
RQO\�WKURXJK�VHFRQGDU\�ERUURZLQJ�RU�GHULYDWLRQ�RQ�WKH EDVLV�RI�WKH�5XVVLDQ�ODQJXDJH��
EXW� DOVR� E\� FKDQJLQJ� WKH� VWUXFWXUH� RI� WKH� OH[LFDO� PHDQLQJ� RI� WKH� ZRUG�� DQG�
UHGLVWULEXWLQJ� WKH� FRPSRQHQWV� RI� WKH� VHPH\�� )RU� H[DPSOH�� WKH� WHUP� UDPS� �UDPSH�
DSSHDUHG�LQ�5XVVLDQ�DW�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��DV�D�IRUWLILFDWLRQ�WHUP��UDPS
� 
HQWUDQFHV�RU�VKRRWV�����RI�WKH�IRUWUHVV��E\�ZKLFK�WKH�JXQV�DUH�EHLQJ�HUHFWHG
��ZKLFK�
LV�WRGD\�KLVWRULFLVP��,Q�WKH�PLGGOH�RI�WKH�;,;�FHQWXU\��WKLV�ZRUG�LV�DOVR�XVHG�DV�WKH�
WKHDWHU� WHUP� 
SDUW�RI� WKH�SURVFHQLXP�ZKHUH� WKH� ODPSV�DUH� OLW
�� FKDQJLQJ� WKH� OH[LFDO�
PHDQLQJ�RI�WKH�WKHDWHU�)UHQFK�WHUP�DQG�UHGLVWULEXWLQJ�WKH�FRPSRQHQWV�RI�LWV�VHPHPH�
�&RPSDUH��UDPSH � UDQJpH�GH�OXPLqUHV�SODFpH�DX�ERUG�GH�OD�VFqQH�VXU�XQ�WKpkWUH��VWDJH�
OLJKWLQJ�GHYLFHV�DW�WKH�IRUHIURQW���7KH�5XVVLDQ�ODQJXDJH�DOVR�ERUURZHG�WKLV�ZRUG�LQ�
WKH�PHDQLQJV�
VPDOO�EDUULHU�VHSDUDWLQJ�WKH�ER[�IURP�WKH�DXGLWRULXP
�DQG�
UDLOLQJV�DW�
WKH�VWDLUV
��ZKLFK�ZHUH�VXEVHTXHQWO\�DUFKDL]HG��%RUURZLQJV�RI�WKH�VHFRQG�KDOI�RI�WKH�
;;�FHQWXU\��DUH�WKH�YDOXHV� 
GHYLFH�IRU�FRPPXQLFDWLRQ�EHWZHHQ�OHYHOV�ZLWK�D�VORSH�
DFFHVVLEOH�IRU�PRYHPHQW����
��

�LQFOLQHG�SODWIRUP�IRU�FDUV��FDUJR�KDQGOLQJ�PDFKLQHV��
HWF��ZKHUH� � O� DQG�GHSDUWXUH� IURP� WKHUH�� 
�$W� WKH� HQG�RI� WKH���WK� FHQWXU\�� DQRWKHU�
PHDQLQJ�GHYHORSV�RQ�5XVVLDQ�VRLO�LQ�WKLV�OH[HPH��ZKLFK�LV�DFWLYHO\�XVHG�LQ�WKH�VSRUWV�
ILHOG�
D�VSHFLDO�SODWIRUP�ZLWK�D�VWHHS�VORSH�IRU�SHUIRUPLQJ�WULFNV��VRPHUVDXOWV�RQ�UROOHU�
VNDWHV��D�VNDWHERDUG
�

7KH�VWUXFWXUH�RI�WKH�OH[LFDO�PHDQLQJ�RI�WKH�ZRUG�SDVVZRUG��SDUROH��KDV�DOVR�
FKDQJHG�� 7KLV� ZRUG� KDV� EHHQ� NQRZQ� LQ� 5XVVLDQ� VLQFH� WKH� EHJLQQLQJ� RI� WKH� ��WK�
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FHQWXU\�� LQ� WKH�PHDQLQJV�³SURPLVH��KRQHVW�ZRUG��REOLJDWLRQ´��³PLOLWDU\�GLYRUFH�RQ�
ZKLFK�RUGHUV��SDVVZRUGV�DQG�VORJDQV�DUH�FRPPXQLFDWHG´��³REOLJDWLRQ�WDNHQ�XQGHU�WKH�
KRQHVW�ZRUG�RI�DQ�RIILFHU�RI� WKH�HQHP\�DUP\´�� ,Q� WKLV�FDVH��VHPDQWLF�DUFKDL]DWLRQ�
RFFXUV� GXH� WR� WKH� UHGXFWLRQ� RI� WKH� RULJLQDO� YDOXHV� DQG� FRPSRQHQWV� RI� WKH� YDOXHV�
ERUURZHG� GLUHFWO\� IURP� WKH� )UHQFK� ODQJXDJH� E\� WKH� 5XVVLDQ� ODQJXDJH�� SDUROH�
�SDVVZRUG��� DVVXUDQFH�GRQQpH�j�TQ���D�SURPLVH�PDGH�WR�VRPHRQH���7KH�SURWRW\SH�IRU�
WKH�PRGHUQ�PHDQLQJ�RI�WKH�ZRUG�SDVVZRUG��
VHFUHW�ZRUG�RU�SKUDVH�XVHG�WR�LGHQWLI\�
\RXU�SHRSOH��LQ�PLOLWDU\�VHUYLFH�RU�LQ�WKH�FRQGLWLRQV�RI�FRQVSLUDF\�
��ZDV�WKH�PHDQLQJ�
RI�WKH�)UHQFK�OH[HPH�
PRW�RX�VXLWH�GH�PRWV��SKUDVH
��ZRUG��SKUDVH�RU�SKUDVH���$V�D�
UHVXOW�RI�WKH�UHGLVWULEXWLRQ�RI�WKH�FRPSRQHQWV�RI�WKH�IDPLO\��DV�ZHOO�DV�LQ�FRQQHFWLRQ�
ZLWK� WKH�PHGLDWLRQ�RI� WKH�*HUPDQ� ODQJXDJH�� WKLV�ZRUG�DFTXLUHG� WKH�FKDUDFWHU�RI�D�
PLOLWDU\� WHUP�� ,Q LQ� 5XVVLDQ�� WKH� OH[HPH� DFTXLUHG� DQRWKHU� PHDQLQJ�� DFWLYHO\�
IXQFWLRQLQJ� LQ� WKH� ILHOG�RI�FRPSXWHU� VFLHQFH�DQG�FRPSXWHU�HQJLQHHULQJ� � 
D�FHUWDLQ�
FRPELQDWLRQ�RI�FKDUDFWHUV�HQWHUHG�E\�WKH�XVHU�LQ�WKH�FRPSXWHU�WR�JDLQ�DFFHVV�WR�GDWD�
DQG�SURJUDPV
��ZKLFK�XOWLPDWHO\�FRQWULEXWHG�WR�WKH�ORVV�RI�VHPDQWLF�UHODWLRQV�EHWZHHQ�
WKH�IRUHLJQ�ZRUG�DQG�WKH�)UHQFK�SURWRW\SH�DQG�WKH�SURFHVV�RI�VHPDQWLF�DUFKDL]DWLRQ�

'LDFKURQLF�FKDQJHV�LQ�WKH�VHPDQWLF�VWUXFWXUH�RI�WKH�ERUURZHG�WRNHQ�DUH�DOVR�
PDQLIHVWHG� LQ�D�FKDQJH� LQ� WKH� UDWLR�RI� WKH�PHDQLQJV�RI� VHPDQWLF�DUFKDLVP�DQG� WKH�
PRGHUQ�ZRUG�DV�D�JHQHULF�ZLWK�D�VSHFLILF RQH��VHPDQWLF�K\SHURQ\P�DQG�K\SRQ\P���
)RU�H[DPSOH��WKH�ZRUG�KRRG �ɫDSRWH� FDPH�WR�WKH�5XVVLDQ�ODQJXDJH�LQ�WKH�ILUVW�KDOI�
RI�WKH���WK�FHQWXU\��PHDQLQJ�
ZRPHQ
V�RXWHUZHDU��FRDW�RI�D�VSHFLDO�FXW
��,QLWLDOO\��WKLV�
OH[HPH�ZDV�ERUURZHG�LQ�WKH�PHDQLQJ�RI�
PDQWH�TXH�OHV�IHPPHV�SRUWDLHQW�SDU�GHVVXV�
OHXUV�KDELWV�HW�TXL�OHV�FRXYUDLW�GH�OD�WrWH�DX[�SLHGV
��ORQJ�ZRPHQ
V�FDSH��RXWHU�FORWKLQJ�
FRYHULQJ� WKH� ZRPDQ� IURP� KHDG� WR� WRH��� 6XEVHTXHQWO\�� WKH� FRQWHQW� RI� WKH� OH[LFDO�
PHDQLQJ�RI�ERUURZLQJ�QDUURZHG�DQG��RQ�WKH�EDVLV�RI� WKH�KRVW�ODQJXDJH��D�VHPDQWLF�
K\SRQ\P�DSSHDUHG��
IUHH�IHPDOH�GUHVV�ZLWK�VOHHYHV�RQ�WKH�WKURXJK�IDVWHQHU
��$ORQJ�
ZLWK�WKH�KLVWRULFL]DWLRQ�RI�VRPH�RI�WKH�PHDQLQJV�RI�WKLV�WRNHQ��
PLOLWDU\�RYHUFRDW
��
KDW�
VW\OH��IHPDOH�KDW�ZLWK�ZLGH�EULP�RQO\�DW�WKH�IURQW��ULEERQV�SXOOHG�IURP�WKH�VLGHV
��
KRRG�
�LQ�SLFNHW!�LV�FDOOHG�ZKHQ�RQH�RI�WKH�SOD\HUV�SLFNV�XS�DOO�WKH�EULEHV
��WKHUH�ZDV�DOVR�
D�UXSWXUH�RI�WKH�VHPH�RI�WKH�RULJLQDO�OH[LFDO�XQLW��,Q�5XVVLDQ�H[SODQDWRU\�GLFWLRQDULHV�
RI� WKH� �����V�� ,Q� WKH� ;;WK� FHQWXU\� WKH� KRPRQ\PRXV� WRNHQ� KRRG LV� IL[HG� LQ� WKH�
PHDQLQJ�RI� 
KLQJHG�PHWDO�FRYHU��FDU��DLUSODQH��WKDW�SURWHFWV�WKH�PRWRU��PHFKDQLVP�
IURP� SROOXWLRQ�� GDPSQHVV�� HWF�
 �&RPSDUH� FDSRWH� � FRXYHUWXUH� DPRYLEOH� G
XQH�
YRLWXUH��

7KH�ERUURZHG�WRNHQ� LQMHFWLRQ �LQMHFWLRQ��RULJLQDOO\�H[LVWHG� LQ� WKH�5XVVLDQ�
ODQJXDJH�DV�D�PHGLFDO� WHUP� � 
LQMHFWLRQ�� LQMHFWLRQ
� �;,;�FHQWXU\���6XEVHTXHQWO\�� LQ�
5XVVLDQ��WKH�QXFOHDU�VHPH�LQMHFWLRQ UHPDLQV��ZKLOH�WKH�VHPH�LQMHFWLRQ LV�UHGXFHG��DQG�
WKH� VHPDQWLF� K\SRQ\P� LWVHOI� EHJLQV� WR� EH� XVHG� DV� D� WHFKQLFDO� WHUP� DQG� D� WHUP� LQ�
SK\VLFV��LQMHFWLRQ�� ���WHFK��(QWHULQJ�D�EHDP�RI�FKDUJHG�SDUWLFOHV�LQWR�WKH�DFFHOHUDWRU�
IRU� IXUWKHU� DFFHOHUDWLRQ� RU� DFFXPXODWLRQ� RI� SDUWLFOHV�� ��� SK\VLFDO�� 3HQHWUDWLRQ� RI�
QRQHTXLOLEULXP�FKDUJH�FDUULHUV�LQWR�D�VHPLFRQGXFWRU�XQGHU�WKH�LQIOXHQFH�RI�DQ�HOHFWULF�



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

ILHOG�����WHFK��,QMHFWLRQ�RI�IXHO��FRPEXVWLEOH�PL[WXUH��LQWR�WKH�FRPEXVWLRQ�FKDPEHU�RI�
WKH�HQJLQH��

���6XPPDU\

7KH�VWXG\�VKRZHG�WKDW�WKH�VHPDQWLF�FKDQJHV�LQ�ERUURZLQJV�RI�)UHQFK�RULJLQ�
WKDW� ZHUH� SDUW� RI� WKH� 5XVVLDQ� ODQJXDJH� IURP� WKH� ��WK� WR� WKH� ��WK� FHQWXULHV� DUH�
H[SUHVVHG�LQ�WKH�FRPELQHG�SURFHVV�RI�KLVWRULFL]LQJ�WKH�PHDQLQJV�RI�WKH�OH[HPH��KRRG��
UHGDQ���DUFKDL]LQJ�DQG�XSGDWLQJ�LWV�PHDQLQJV�WKURXJK�VHFRQGDU\�ERUURZLQJ��SDYLOLRQ��
UDPS��RU�LQQRYDWLRQV�EDVHG�RQ�WKH�KRVW�ODQJXDJH��SDVVZRUG��LQMHFWLRQ���7KLV�SURFHVV�
VKRZV�WKH�LPSRUWDQFH�RI�WKH�VHPDQWLF�GHYHORSPHQW�RI�ERUURZLQJ�DV�WKH�FHQWUDO�VWDJH�
RI� LWV� DGDSWDWLRQ� LQ� WKH� UHFHSWRU� ODQJXDJH� DQG� LQGLFDWHV� WKDW� �IRUHLJQ ODQJXDJH�
YRFDEXODU\�LV�GHYHORSLQJ�DV�SDUW�RI�WKH�OH[LFDO�V\VWHP�RI�WKH�ERUURZLQJ�ODQJXDJH�DQG�
IXQFWLRQV�DV�DQ�RULJLQDOO\�5XVVLDQ��QHZ�PHDQLQJV�DUH�GHYHORSHG�DQG�WKH�ROG�RQHV�DUH�
DUFKDL]HG����$JHHYD�HW�DO����������

7KH�G\QDPLF�SURFHVV�RI�VHPDQWLF�DGDSWDWLRQ�RI�ERUURZLQJ�FDQ��LQ�WXUQ��OHDG�
WR� WKH� IRUPDWLRQ� RI� KRPRQ\PV� EDVHG� RQ� WKH� VHPH� EUHDN� DQG� WHUPLQL]DWLRQ� RI� WKH�
PHDQLQJV�RI�*DOOLFLVP�SRO\VHPDQW��$�VWXG\�RI�WKH�VHPDQWLF�VWUXFWXUH�RI�JDOOLFLVPV�
DQG�WKHLU�SURWRW\SHV�RQ�GLIIHUHQW�V\QFKURQRXV�VHFWLRQV�RI�WKH�UHFHSWRU�ODQJXDJH�DQG�
WKH�GRQRU�ODQJXDJH�VKRZHG�WKDW�ERUURZLQJ�FDQ�EH�³FRPPRQO\�XVHG�LQ�RQH�ODQJXDJH�
DQG�KDYH�D�QDUURZ�RU�HYHQ�WHUPLQRORJLFDO�PHDQLQJ�LQ�DQRWKHU�RQH´��*DOLXOOLQD HW�DO���
�������,Q�DGGLWLRQ��SUHVHUYDWLRQ�RI�WKH�RULJLQDO�PHDQLQJ�RI�WKH�SURWRW\SH�WHUP�LQ�WKH�
ERUURZLQJ�WHUP�LQGLFDWHV�WKH�IRUPDWLRQ RI�VHSDUDWH�WKHPDWLF�JURXSV�RI�WKH�5XVVLDQ�
ODQJXDJH�XQGHU�WKH�LQIOXHQFH�RI�³GLUHFW�ERUURZLQJ�RI�WHUPV´�IURP�WKH�LQWHUQDWLRQDO�
WHUPLQRORJ\�IXQG�WKURXJK�WKH�)UHQFK�ODQJXDJH��6XELFK�HW�DO���������

���&RQFOXVLRQ

7KXV��WKH�FRUUHODWLRQ�RI�RXWGDWHG�DQG�PRGHUQ�PHDQLQJV��WKH�UHGLVWULEXWLRQ�RI�
WKH� VHPHPH� FRPSRQHQWV� RI� WKH� OH[HPH� LWVHOI�� WKH� VHPDQWLF� WUDQVIRUPDWLRQV� RI� WKH�
K\SRQ\PLF� DQG� K\SHURQ\PLF� W\SH�� DUFKDL]DWLRQ� DQG� LQQRYDWLRQ� DUH� WKH� EDVLV� RI�
GLDFKURQLF�VHPDQWLF�FKDQJHV�LQ�WKH�ERUURZHG�YRFDEXODU\�RI�WKH�)UHQFK RULJLQ�RI�WKH�
5XVVLDQ� ODQJXDJH��7HUP�IRUPLQJ�SURFHVVHV� DQG�GLDFKURQLF� SURFHVVHV�RI� VHPDQWLFV�
WUDQVIRUPDWLRQ� DUH� LQH[WULFDEO\� OLQNHG� ZLWK� HDFK� RWKHU� DW� WKH� VWDJH� RI� VHPDQWLF�
DVVLPLODWLRQ� RI� ERUURZLQJ� WHUPV�� 7KH� DQDO\VLV� RI� WKH� G\QDPLFV� RI� VHPDQWLF�
WUDQVIRUPDWLRQV�RI�ERUURZHG�WHUPV�LV�RI�SDUWLFXODU�LPSRUWDQFH�IURP�WKH�SRLQW�RI�YLHZ�
RI�WKHLU� OH[LFRJUDSKLF�GHVFULSWLRQ��DQG�DOVR�DOORZV�\RX� WR�LGHQWLI\�WKH�QDWLRQDO�DQG�
LQWHUQDWLRQDO�LQ�5XVVLDQ�

$FNQRZOHGJHPHQWV

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



'LDFKURQLF�6HPDQWLF�&KDQJHV�RI�)UHQFK�%RUURZHG�9RFDEXODU\�«_����

5HIHUHQFHV

$JHHYD��$��9���$EGXOOLQD��/��5���	�/DW\SRY��1��5����������6HPDVLRORJLFDO�UHODWLRQV�
EHWZHHQ�WKH�OH[LFDO�SDUDOOHOV�LQ�WKH�)UHQFK�DQG�5XVVLDQ�ODQJXDJHV��$ FDVH�VWXG\�
RI�WKH�)UHQFK�ERUURZHG�YRFDEXODU\�� -RXUQDO�RI�6XVWDLQDEOH�'HYHORSPHQW� ������
������

$QGULDQRYD��1��6���1D]DURYD��*��,���	�2VWURXPRYD��2��)����������6HPDQWLF�DGDSWDWLRQ�
RI� )UHQFK� VFLHQWLILF� DQG� WHFKQLFDO� WHUPLQRORJLFDO� ERUURZLQJV� LQ� 5XVVLDQ�
ODQJXDJH��-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH����������������

$VKUDSRYD�� $��� 	� $OHQGHHYD�� 6�� �������� 5HFRJQLWLRQ� RI� (QJOLVK� DQG� *HUPDQ�
%RUURZLQJV�LQ�WKH�5XVVLDQ�/DQJXDJH��%DVHG�RQ�OH[LFDO�ERUURZLQJV�LQ�WKH�ILHOG�
RI�(FRQRPLFV�� (QJOLVK�ODQJXDJH�WHDFKLQJ� ������ ������

&KHUQ\NK�� 3�� <D�� �������� +LVWRULFDO� DQG� HW\PRORJLFDO� GLFWLRQDU\� RI� WKH� PRGHUQ�
5XVVLDQ�ODQJXDJH��0RVFRZ��5XVVLDQ�/DQJXDJH�0HGLD�

'LFWLRQQDLUH� GH� OD� ODQJXH� IUDQoDLVH� /LWWUp �YHUVLRQ� LQIRUPDWLVpH��� 5HWULHYHG� IURP
KWWSV���ZZZ�OLWWUH�RUJ���DFFHVVHG�������������

(SKUHPRY�� 7�� )�� �HG��� �������� 0RGHUQ� H[SODQDWRU\� GLFWLRQDU\� RI� WKH� 5XVVLDQ�
/DQJXDJH��5HWULHYHG�IURP KWWS���HIUHPRYD�RQOLQH�UX��DFFHVVHG�������������

(SLVKNLQ��1��,����������+LVWRULFDO�'LFWLRQDU\�RI�*DOOLFLVPV RI�WKH�5XVVLDQ�ODQJXDJH��
0RVFRZ�� (76�� 5HWULHYHG� IURP KWWSV���JDOOLFLVPHV�DFDGHPLF�UX�� �DFFHVVHG�
������������

)UDQoDLVH��$����������'LFWLRQQDLUH�GH�O¶DFDGpPLH�IUDQoDLVH��QHXYLqPH�pGLWLRQ�YHUVLRQ�
LQIRUPDWLVpH� 5HWULHYHG� IURP KWWS���DWLOI�DWLOI�IU�DFDGHPLH��KWP� �DFFHVVHG�
������������

*DOLXOOLQD�� *�� 5��� .X]PLQD�� .�� .K��� 	� ,VPDJLORYD�� $�� 0�� �������� /H[LFDO�
WUDQVIRUPDWLRQV�LQ�WKH�7DWDU�HOHFWURQLF�PDVV�PHGLD��-RXUQDO�RI�/DQJXDJH�DQG�
/LWHUDWXUH�����������������

*RFKHY��*��1�� ��������)RUHLJQ�ODQJXDJH� LQQRYDWLYH�XQLWV� LQ� WKH�YRFDEXODU\�RI� WKH�
5XVVLDQ�ODQJXDJH��029$��������������

-HQDDEDGL�� +��� 	� .KRVURSRXU�� $�� �������� $1� LQYHVWLJDWLRQ� RQ� WKH� DPRXQW� RI�
HPSOR\LQJ� WRWDO� TXDOLW\�PDQDJHPHQW� SULQFLSOHV� E\� VFKRRO� SULQFLSDOV� DQG� LWV¶�
FRUUHVSRQGHQFH� ZLWK� WKHLU� DIIHFWLYLW\�� 8&7� -RXUQDO� RI� 6RFLDO� 6FLHQFHV� DQG�
+XPDQLWLHV�5HVHDUFK��������������

.KDQRYD��=��*���=DPDOHWGLQRY��5��5���1XUPXNKDPHWRYD��5��6���=DPDOHWGLQRYD��*��
)���	�=DNLHY��0��=����������/LQJXLVWLF�IHDWXUHV�RI�FORWKLQJ�WHUPLQRORJ\�LQ�7DWDU�
ODQJXDJH� 7XUNLVK�2QOLQH�-RXUQDO�RI�'HVLJQ�DUW�DQG�&RPPXQLFDWLRQ� ��������
�����

.UDVQRYD�� 6��*� ��������6HPDQWLF� DUFKDL]DWLRQ� RI� ERUURZHG�ZRUGV� RI� WKH� UXVVLDQ�
ODQJXDJH�RI�WKH���WK�FHQWXU\��$FFRUGLQJ�WR�/H[LFRJUDSKLF�6RXUFHV�DW�'LIIHUHQW�
7LPHV �8QSXEOLVKHG�7KHVLV���.D]DQ��



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

.U\VLQ��/��3�� ��������([SODQDWRU\�GLFWLRQDU\�RI� IRUHLJQ�ZRUGV ��QG (G����0RVFRZ��
(NVPR�3XEOLVKLQJ�+RXVH�

/H� 3HWLW� 5REHUW �'LFWLRQQDLUH� DOSKDEHWLTXH� HW� DQDORJLTXH� GH� OD� ODQJXH� IUDQFDLVH���
��������3DULV��'LFWLRQQDLUHV�OH�5REHUW�

6XELFK��9��*���$O�IRDGL��5���0LQJD]RYD��1��*���	�=DNLURY��5��5�� ��������:D\V�RI�
FUHDWLQJ�$UDELF VFLHQWLILF�WHUPLQRORJ\� 5HYLVWD�3XEOLFDQGR� ������������������

6LPDPRUD�� 5�� (��� 6DUDJLK�� 6��� 	� +DVUDWXGGLQ� �������� ,PSURYLQJ� VWXGHQWV¶�
PDWKHPDWLFDO� SUREOHP� VROYLQJ� DELOLW\� DQG� VHOI�HIILFDF\� WKURXJK� JXLGHG�
GLVFRYHU\�OHDUQLQJ�LQ�ORFDO�FXOWXUH�FRQWH[W��,QWHUQDWLRQDO�(OHFWURQLF�-RXUQDO�RI�
0DWKHPDWLFV�(GXFDWLRQ����������������KWWSV���GRL�RUJ����������LHMPH�����


