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'LFWLRQDULHV�DUH�RQH�RI�WKH�PRVW�YDOXDEOH�VRXUFHV�IRU�KLVWRULFDO�DQG�OLQJXLVWLF�VWXGLHV�
RI�WKH�ODQJXDJH��7KH\�DOORZ�\RX�WR�GRFXPHQW�WKH�UROH�DQG�SODFH�RI�FHUWDLQ�ODQJXDJH�
HOHPHQWV�LQ�WKH�KLVWRU\�RI�WKH�FXOWXUH�RI�WKH�SHRSOH��IL[�OH[HPHV�LQ�FHUWDLQ�KLVWRULFDO�
SHULRGV��LQGLFDWH�WKH�UHODWLRQVKLS�RI�GLIIHUHQW�ODQJXDJHV��VKRZ�WKH�PXWXDO�LQIOXHQFH�
RI� GLIIHUHQW�VWUXFWXUHG� ODQJXDJH� V\VWHPV�� $W� WKH� VDPH� WLPH�� GLFWLRQDULHV� DUH� DQ�
LQGLFDWRU�RI� OLQJXLVWLF�PRGLILFDWLRQ�� L�H��� LQQRYDWLRQV�WKDW�DULVH� LQ�D�ODQJXDJH�XQGHU�
WKH� LQIOXHQFH� RI� YDULRXV� VRFLR�SROLWLFDO�� VRFLDO�� FXOWXUDO� IDFWRUV�� PDQLIHVWLQJ�
WKHPVHOYHV� DV� OLQJXLVWLF� YDULDELOLW\� DW� GLIIHUHQW� OLQJXLVWLF� OHYHOV� RI� WKH� ODQJXDJH��
LQFOXGLQJ� OH[LFRJUDSKLF�� 'HVSLWH� WKH� IDFW� WKDW� WKH\� DUH� QRW� VSHFLDO� OH[LFRJUDSKLF�
VRXUFHV� LQ WKH� ILHOG� RI� V\QRQ\P\�� LQ� WKH� H[SODQDWRU\� GLFWLRQDULHV� RI� WKH� 7XUNLF�
ODQJXDJHV� D� ORW� RI� V\QRQ\PRXV� OH[HPHV� DUH� UHFRUGHG�� VKRZLQJ� WKH� KDUPRQLRXV�
GHYHORSPHQW�RI�WKH�OLWHUDU\�DQG�FROORTXLDO�ODQJXDJH���7KLV�VWXG\�H[DPLQHV�WKH�OH[LFDO�
V\QRQ\PV� UHFRUGHG� LQ� WKH� ([SODQDWRU\� 'LFWLRQDU\� RI� WKH� 7DWDU� /DQJXDJH� �7DWDU�
7HOHQHQ� $QODWPDOL� 6X]OHJH�� ������ DQG� WKH� $FDGHPLF� 'LFWLRQDU\� RI� WKH� %DVKNLU�
/DQJXDJH��$FDGHPLF�'LFWLRQDU\�RI�%DVKNLU�/DQJXDJH���������DV�UHSUHVHQWDWLYHV�RI�
WKH�.LSFKDN�JURXS�RI�7XUNLF�ODQJXDJHV��ZKLFK�DUH FRQVLGHUHG�LQ�WKH�OLQJXLVWLF�DVSHFW�
DV� FRPSRQHQWV� RI� D� FRPPRQ� 7XUNLF� OH[LFDO� IXQG�� �7KH� UHOHYDQFH� RI� WKH� VWXG\� LV�
H[SODLQHG�E\�WKH�WDVNV�RI�LGHQWLI\LQJ�WKH�UROH�RI�WKH�DFWLYLW\�RI�V\QRQ\PV�UHFRUGHG�LQ�
WKH� VWXGLHG� GLFWLRQDULHV�� 7KH� DUWLFOH� SUHVHQWV� PDWHULDOV� UHIOHFWLQJ� WKH� UHVHDUFK�
H[SHULHQFH�RI�WHDFKHUV�RI�WKH�.D]DQ�)HGHUDO�8QLYHUVLW\�WRJHWKHU�ZLWK�FROOHDJXHV�IURP�
WKH�5HSXEOLF�RI�%DVKNRUWRVWDQ�RQ�WKH�VWXG\�RI�7XUNLF�ODQJXDJHV��LQFOXGLQJ�WKH�7DWDU�
DQG�%DVKNLU�ODQJXDJHV�LQ�V\QFKURQ\�DQG�LQ�GLDFKURQ\���7KH�SXUSRVH�RI�WKLV�VWXG\�LV�

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

WKH� OH[LFR�VHPDQWLF�GHYHORSPHQW�RI� V\QRQ\PV�RI� WKH�7DWDU�DQG�%DVKNLU�ODQJXDJHV�
UHFRUGHG�LQ�WKH�H[SODQDWRU\�GLFWLRQDULHV��UHODWLYH�WR�WKH�YRFDEXODU\�RI�WKH�GLFWLRQDU\�
RI�0DKPXG�.DVKJDUL�³'LYDQ�OXJDW�DW�7XUN´��,Q�WKH�FRXUVH�RI�WKH�VWXG\��WKH�DXWKRUV�
VWXGLHG�WKH�PRGHUQ�ZRUNV�RI�5XVVLDQ�DQG�IRUHLJQ�DXWKRUV�RQ�OLQJXLVWLFV��SKLORORJ\��
OH[LFDO�PDWHULDO�UHFRUGHG�LQ�WKH�H[SODQDWRU\�GLFWLRQDULHV�DQG�GLFWLRQDULHV�RI�V\QRQ\PV�
RI� WKH� 7DWDU� DQG� %DVKNLU� ODQJXDJHV� LV� DQDO\]HG�� FRPSDULVRQV� RI� YRFDEXODU\� DQG�
SUDFWLFDO�VSHHFK�DUH�PDGH��7KH�PDLQ�WUHQGV�LQ�WKH�GHYHORSPHQW�RI�YRFDEXODU\�RI�WKH�
PRGHUQ�7DWDU�DQG�%DVKNLU�OLWHUDU\�ODQJXDJHV�DV�UHSUHVHQWDWLYHV�RI�7XUNLF�OLQJXLVWLFV�
DUH�UHYHDOHG��

.H\ZRUGV�� ([SODQDWRU\� 'LFWLRQDULHV�� 7DWDU� /DQJXDJH�� %DVKNLU� /DQJXDJH�� 7XUNLF�
/DQJXDJHV�

���,QWURGXFWLRQ

7KDQNV�WR�WKHLU�NQRZOHGJH��HDFK�QDWLRQ�HQULFKHV�LWV�YRFDEXODU\�DQG�EULQJV�
LQWR�XVH�PRUH�DQG�PRUH�OLQJXLVWLF�XQLWV��ZKLFK�DIWHU�D�FHUWDLQ�WLPH�ILQG�D�SODFH�LQ�WKH�
OLWHUDU\� ODQJXDJH��DUH�UHFRUGHG�LQ�ZULWWHQ�VRXUFHV��2QH�VXFK�VRXUFH� LV�GLFWLRQDULHV��
7KH\� SHUIRUP� LPSRUWDQW� VRFLDO� DQG� FXOWXUDO� IXQFWLRQV�� &XUUHQWO\�� WKH� ZRUOG� LV� VR�
LQWHUWZLQHG�WKDW�LW�LV�VRPHWLPHV�GLIILFXOW�WR�GHWHUPLQH�WKH�H[DFW�PHDQLQJ�RI�D�ZRUG��
HVWDEOLVK�VW\OLVWLF�VKDGHV�RI�D�OH[HPH��DQG�ILQG�WKH�H[DFW�ERXQGDULHV�RI�XVLQJ�D�OH[LFDO�
XQLW�WR�IXOO\�H[SUHVV�D�WKRXJKW��)RU�XVH�LQ�HYHU\GD\�VSHHFK��LW�PD\�QRW�EH�VR�LPSRUWDQW�
WR� NQRZ� WKH� HW\PRORJ\� DQG� JHQHWLF� FKDUDFWHULVWLFV� RI� HDFK� WRNHQ�� KRZHYHU�� IRU�
OLQJXLVWV��WKH�PHDQLQJ�RI�HDFK�ZRUG��LWV�SKRQHWLF�FRPSRVLWLRQ��JUDPPDWLFDO�FDWHJRULHV�
DQG�VW\OLVWLF�SRVVLELOLWLHV�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�QRW�RQO\�DERXW�WKLV�WRNHQ��EXW�
DOVR�DERXW�WKH�ODQJXDJH�V\VWHP��ZKLFK�LQWURGXFHV�LQWR�LWV�OH[LFDO�FRPSRVLWLRQ����7KLV�
LV�SDUWLFXODUO\�FOHDUO\�H[SUHVVHG�LQ�WKH�VW\OLVWLF�DQG�OH[LFDO�VHPDQWLF�DVSHFW���

7KH� REMHFW� RI� WKLV� VWXG\� DUH� WKH� V\QRQ\PV� UHFRUGHG� LQ� WKH� H[SODQDWRU\�
GLFWLRQDULHV�RI� WKH�7DWDU�DQG�%DVKNLU� ODQJXDJHV��DV�UHSUHVHQWDWLYHV�RI� WKH�.LSFKDN�
JURXS�RI�7XUNLF�ODQJXDJHV�

7KH�VXEMHFW�RI�WKH�UHVHDUFK�LV�WKH�V\QRQ\PRXV�FRQQHFWLRQV�EHWZHHQ�FRPPRQ�
7XUNLF�ZRUGV�UHFRUGHG�LQ�0DKPXG�.DVKJDUL
V�GLFWLRQDU\�³'LYDQ�OXJDW�DW�WXUN´�DQG�
ERUURZHG�ZRUGV�IURP�GLIIHUHQW�ODQJXDJHV�DQG�WKH�SHFXOLDULWLHV�RI�WKHLU�XVH�LQ�PRGHUQ�
7DWDU�DQG�%DVKNLU�VSHHFK�

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WKH�OH[LFR�VHPDQWLF�GHYHORSPHQW�RI�V\QRQ\PV�
RI�WKH�7DWDU�DQG�%DVKNLU�ODQJXDJHV�UHFRUGHG�LQ�WKH�H[SODQDWRU\�GLFWLRQDULHV��UHODWLYH�
WR�WKH�YRFDEXODU\�RI�WKH�GLFWLRQDU\�RI�0DKPXG�.DVKJDUL�³'LYDQ�OXJDW�DW�7XUN´��

%DVHG� RQ� WKH� JRDO�� WKH� IROORZLQJ� WDVNV� DUH� IRUPXODWHG�� WR� LGHQWLI\� WKH�
VWUXFWXUDO� VSHFLILFLW\� RI� V\QRQ\PRXV� WRNHQV� LQ� WKH� H[SODQDWRU\� GLFWLRQDULHV� RI� WKH�
ODQJXDJHV�LQ�TXHVWLRQ��LGHQWLI\�WKH�SRVVLELOLW\�RI�LQWHUFKDQJHDELOLW\�RI�VXFK�V\QRQ\PV�
LQ�WKH�IORZ�RI�VSHHFK��
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7KH� VRXUFH� RI� WKH� UHVHDUFK� LV� ³([SODQDWRU\� 'LFWLRQDU\� RI� WKH� 7DWDU�
/DQJXDJH´��7DWDU�7HOHQHQ $QODWPDOL�6X]OHJH���������³$FDGHPLF�'LFWLRQDU\�RI�WKH�
%DVKNLU�/DQJXDJH´��$FDGHPLF�'LFWLRQDU\�RI�%DVKNLU�/DQJXDJH���������GLFWLRQDULHV�
RI�V\QRQ\PV�RI� WKH�7DWDU�DQG�%DVKNLU� ODQJXDJHV� �.KDQELNRYD�	�6DILXOOLQD��������
8VPDQRYD��������DQG�WKH�DQFLHQW�7XUNLF�OH[LFRORJLFDO�VRXUFH�RI�0DKPXG�.DVKJDUL�
³'LYDQ�/XJDW�DW�7XUN´��$O�.DVKJDUL����������7KH�DFWXDO�UHVHDUFK�PDWHULDO�LV�WDNHQ�
IURP� WKH� 1DWLRQDO� 7DWDU� ODQJXDJH� FRUSV� ³7XJDQ� 7HO´�
>KWWS���OLWFRUSXV�DQWDW�UX�LQGH[�KWP@� DQG� WKH� 7DWDU� /LWHUDWXUH� &RUSV�
>KWWS���OLWFRUSXV�DQWDW�UX�LQGH[�KWP@�

7KH� LVVXHV� RI� OH[LFDO� V\QRQ\P\� LQ� WKHRUHWLFDO� DQG� SUDFWLFDO� WHUPV� KDYH�
DOUHDG\� EHHQ� FRQVLGHUHG� LQ� QXPHURXV�ZRUNV� RI� GRPHVWLF� DQG� IRUHLJQ� UHVHDUFKHUV��
7KHVH�ZRUNV�LQYHVWLJDWH�DV�JHQHUDO�LVVXHV�RI�WKH�GHYHORSPHQW�RI�WKH�OLQJXLVWLF�V\VWHP�
DQG� GHVFULEH� SDUWLFXODU� IRUPV� RI� HQULFKPHQW� RI� RQH� RU� DQRWKHU� ODQJXDJH�� VWXG\�
FKDQJHV�LQ�WKH�OH[LFDO�IXQG�RI�D�ODQJXDJH�EDVHG�RQ�H[WUDOLQJXLVWLF�DQG�LQWHUDOLQJXLVWLF�
IDFWRUV� RI� VSHHFK�� JLYH� OLQJXLVWLF� DQG� VRFLR�FXOWXUDO� FKDUDFWHULVWLFV� WR� WKH� OH[LFDO�
FRPSRVLWLRQ� RI� WKH� ODQJXDJH� LQ� FRQQHFWLRQ� ZLWK� WKH� DERYH� UHDVRQV�� 'XULQJ� WKH�
SUHSDUDWLRQ� RI� WKLV� DUWLFOH�� DQDO\]HV� RI� WKH� YRFDEXODU\� RI� WKH� 7XUNLF� ODQJXDJHV�
�LQFOXGLQJ�WKH�7DWDU�DQG�%DVKNLU�ODQJXDJHV�DV�UHSUHVHQWDWLYHV�RI�WKH�.LSFKDN�JURXS�
RI�7XUNLF�ODQJXDJHV��UHFRUGHG�LQ�LWV�GLFWLRQDULHV�ZHUH�H[DPLQHG��PDWHULDOV�FRQVLGHUHG�
RQ�WKH�EDVLV�RI�WKH�SKUDVHRORJLFDO�DQG�SDUHPLRORJLFDO�FROOHFWLRQV�RI�WKHVH�ODQJXDJHV�
ZHUH�VWXGLHG��<LOGL] HW�DO�� ������$SUHVMDQ 	�0LNXOLQ��������6LEJDHYD HW�DO���������
'HQPXNKDPHWRY 	�0XJWDVLPRYD�� ������� WKH� VWXGLHV� RI� FROOHDJXHV�ZRUNLQJ�ZLWK�
GLDOHFWLF�PDWHULDOV�RI�WKH�7DWDU�ODQJXDJH�DUH�DQDO\]HG��=DPDOHWGLQRY 	�)DL]XOOLQD��
�������FRPSDULVRQV�DUH�PDGH�RI�WKH�UHVXOWV�RI�WKH�LQIOXHQFH�RI�H[WUDOLQJXLVWLF�IDFWRUV�
RQ�ERUURZLQJ�WRNHQV�IURP�$UDELF��QH�VLGVNRJR��5XVVLDQ�DQG�(XURSHDQ�ODQJXDJHV�ZLWK�
WKH�JHQHUDO�GHYHORSPHQW�RI�WKH�7DWDU�ODQJXDJH�LQ�WKH�5XVVLDQ�)HGHUDWLRQ��.KDQRYD
HW�DO���������.RVNHQRMD����������FRQVLGHUHG�DQDO\VLV�RI�VWXGLHV�RQ�WKH�DVVRFLDWLYH�ILHOG�
RI�WRNHQV�LQ�WKH�PLQGV�RI�VSHDNHUV�RI�5XVVLDQ�DQG�7DWDU�ODQJXDJHV��,]EDVDURY HW�DO���
������ 0LOODQHL�� 	� %DJKHUL�� ������ ��� +RZHYHU�� V\QRQ\PV� LQ� WKH� H[SODQDWRU\�
GLFWLRQDULHV� RI� WKH�7XUNLF� ODQJXDJHV� WR� WKLV� GD\� KDYH� QRW� \HW� EHHQ� WKH� VXEMHFW� RI�
VHSDUDWH�VWXGLHV��ZKLFK�H[SODLQV�WKH�UHOHYDQFH�RI�WKLV�ZRUN�

���0HWKRGV

7KH�VWXG\�PDLQO\�XVHG�WKH�GHVFULSWLYH�PHWKRG��7R�GHWHUPLQH�WKH�FKURQRORJ\�
DQG�VHTXHQFH�RI�ODQJXDJH�SURFHVVHV��D�FRPSDUDWLYH�KLVWRULFDO�PHWKRG�ZDV�XVHG��7R�
DQDO\]H�WKH�IUHTXHQF\�DQG�UHJXODULW\�RI�WKH�YRFDEXODU\�RI�OH[LFDO�XQLWV��WKH�VWDWLVWLFDO�
PHWKRG�ZDV�XVHG��$OVR��WKH�PHWKRGRORJLFDO�EDVH�RI�WKH�UHVHDUFK�LV��DQ�DSSURDFK�WKDW�
GHWHUPLQHV� WKH� XQLW\� RI� DFWLYLW\� DQG� FRQVFLRXVQHVV�� D[LRORJLFDO�� FXOWXURORJLFDO��
KHUPHQHXWLF� DSSURDFKHV�� DOORZLQJ� WR� LQWHUSUHW� WKH� OH[LFDO�VHPDQWLF� IHDWXUHV� RI�
V\QRQ\PV�LQ�WKH�FRPPRQ�7XUNLF�OLQJXLVWLF�HQYLURQPHQW��



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

���5HVXOWV�DQG�'LVFXVVLRQ

7KH�GLFWLRQDU\�RI�0DKPXG�.DVKJDU�³'LYDQ�/XJDW�DW�7XUN´��FUHDWHG�LQ�WKH�
��V�RI�WKH�;,�FHQWXU\��LV�D�PLUURU�RI�UHIOHFWLRQ�WKURXJK�WKH�OH[LFDO�IXQG�RI�DOO�DVSHFWV�
RI�WKH�OLIH�RI�WKH�7XUNV�RI�D�WKRXVDQG \HDUV�DJR��7KH�GLFWLRQDU\�RI�0DKPRXG�.DVKJDUL�
FRQWDLQV� YDOXDEOH�PDWHULDO� IRU� D� FRPSUHKHQVLYH�� LQ�GHSWK� VWXG\� DQG� WUDFLQJ� RI� WKH�
SDWWHUQV�RI�GHYHORSPHQW�RI�WKH�YRFDEXODU\�DQG�VHPDQWLFV�RI�WKH�7XUNLF�ODQJXDJHV�RI�
YDULRXV� DUHDV�� ,W� LV� EHOLHYHG� WKDW� DOPRVW� DOO� OH[HPHV� UHFRUGHG� LQ� WKH�0��.DVKJDUL�
GLFWLRQDU\� KDYH� H[DFW� SDUDOOHOV� LQ� PRGHUQ� 8UDO�9ROJD� ODQJXDJHV�� 7KHUHIRUH�� ZH�
DWWHPSWHG�WR�LGHQWLI\�V\QRQ\PRXV�SDUDOOHOV�EHWZHHQ�WRNHQV�LQ�WKH�7DWDU�DQG�%DVKNLU�
ODQJXDJHV��

6WXGLHV� KDYH� VKRZQ� WKDW� DPRQJ� WKH� ZRUGV� UHFRUGHG� LQ� WKH� H[SODQDWRU\�
GLFWLRQDULHV�RI�WKH�7DWDU�DQG�%DVKNLU�ODQJXDJHV��WKHUH�DUH�OH[LFDO�XQLWV�ZLWK�WKH�VDPH�
IRUP�DQG�PHDQLQJ�DV�LQ�³'LYDQ�/XJDW�DW�7XUN´��ZKLFK�DUH�FRPPRQ�7XUNLF�ZRUGV���
6XFK�WRNHQV�HQWHU�LQWR�V\QRQ\PRXV�UHODWLRQV�ZLWK�RWKHU�FRPPRQ�7XUNLF OH[LFDO�XQLWV�
LQ�RQH�RI�WKH�PHDQLQJV�RI�SRO\VHPDQWLF�ZRUGV��RU�IRUP�V\QRQ\PRXV�SDLUV�ZLWK�ZRUGV�
IURP� $UDELF� RU� 3HUVLDQ�� FDQ� DOVR� EH� LQ� V\QRQ\PRXV� UHODWLRQV� ZLWK� WRNHQV� IURP�
5XVVLDQ�RU�(XURSHDQ�ODQJXDJHV��,W�LV�UHYHDOHG�WKDW�WKH�ODWWHU�RSWLRQ�LV�UHFRUGHG�RQO\�
LQ�WKH�H[SODQDWRU\�GLFWLRQDULHV�RI�WKH�7XUNLF�ODQJXDJH�VFKRROV��ZKLFK�LV�H[SODLQHG�E\�
VRFLR�HFRQRPLF�UHODWLRQV�LQ�VRFLHW\�DQG�HYROXWLRQDU\�SURFHVVHV�LQ�WKH�GHYHORSPHQW�
RI�ODQJXDJHV��

,W�VKRXOG�EH�QRWHG�WKDW�0��.DVKJDUL�KLPVHOI�LQ�KLV�GLFWLRQDU\�QRWHV�ZRUGV�
IURP�RWKHU�ODQJXDJHV�DQG�SRLQWV�WR�ERUURZHG�ZRUGV��JLYLQJ�H[DFW�LQGLFDWLRQV�RI�ZKLFK�
ODQJXDJH� LW� LV� ERUURZHG� IURP� RU� PDNHV� DVVXPSWLRQV� DERXW� LWV� RULJLQ�� EDVHG� RQ�
VLPLODULWLHV�ZLWK�3HUVLDQ�DQG�$UDELF�WRNHQV��+RZHYHU��QRW�DOO�ERUURZLQJV�DUH�PDUNHG��
6RPHWLPHV�� WR� HVWDEOLVK� WKH� LQLWLDO� EDVLV�� WKH�DXWKRU� RI� DQ� DQFLHQW� GLFWLRQDU\� JLYHV�
KLVWRULFDO�LQIRUPDWLRQ�DQG�H[SODLQV�WKH�VWUXFWXUH�RI�WKH�OH[LFDO�XQLW��UHIHUULQJ�WR�WKH�
SKRQHWLF�VSHFLILFLW\�RI�7XUNLF�ODQJXDJHV���

,Q�WKH�H[SODQDWRU\�GLFWLRQDULHV��\RX�FDQ�VHH�WKH�IROORZLQJ�H[DPSOHV�RQ�WKH�
XVH�RI�OH[LFDO�XQLWV�LQ�V\QRQ\PRXV�UHODWLRQVKLSV���)RU�H[DPSOH��LQ�WKH�³'LYDQ�/XJDW�
DW�7XUN´� WKH�ZRUG�NLúL�ZDV� XVHG� WR� GHQRWH� WKH� FRQFHSW� RI� CPDQ�� 
 7R� FRQYH\� WKH�
FRQFHSW�RI� CPDQC�� WKH�ZRUG�HU�LV� IL[HG�� ,Q� WKH�PRGHUQ�7DWDU� ODQJXDJH�� WKH�ZRUGV�
DGHP��LQVDQH��EHQGH��NHPVH��ZKLFK�DUH�UHFRUGHG�ERWK�LQ�WKH�H[SODQDWRU\�GLFWLRQDU\�
DQG�LQ�WKH�GLFWLRQDU\�RI�V\QRQ\PV��DUH�XVHG�WR�GHVLJQDWH�D�SHUVRQ�� ,Q� WKH�
PRGHUQ�%DVKNLU� ODQJXDJH�� WRNHQV� DUH� XVHG� WRNHQV� NHVKH�� DVHP�� DVHP�EDODKL� �OLW�� �
CFKLOG�RI�$GDPC���VKHNKHV� DOVR�ZLWK�UHVSHFW�WR�PDQ�FDQ�DOVR�XVH�VXFK�VWDEOH�SKUDVHV�
DV�MHQ�HMHKH��OHWWHUV��CEHDUHU�RI�WKH�VRXOC���$OOD�NROLC�WKH�VHUYDQW�RI�*RGC��7KH�VDPH�
SKUDVHRORJLFDO�XQLWV�H[LVW�LQ�WKH�7DWDU�ODQJXDJH��RQO\�ZLWK FHUWDLQ�SKRQHWLF�IHDWXUHV��
7KH�ZRUGV�NHVKH�CPDQC��NDWLQC�ZRPDQC��LU CPDQC�LQ�WKH�PRGHUQ�%DVKNLU�DQG�7DWDU�
ODQJXDJHV�DUH�DPELJXRXV��ZLGHO\�XVHG��EXW�LQ�WKH�FRQWH[W�WKH\�IUHHO\�LQWHUFKDQJH�WKH�
ZRUG�NHVKH��
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7KH�GLFWLRQDU\�RI�0��.DVKJDU,�UHFRUGHG�PDQ\�H[DPSOHV��SURYHUEV��SRHWLF�
SDVVDJHV� WKDW� GHVFULEH� WKH� LPDJH� RI� D� SHUVRQ�� )RU� H[DPSOH�� LQ� DSSHDUDQFH� WKH\�
GHVFULEHG�D�SHUVRQ�WKURXJK�VXFK�VLJQV�DV�DN�VDNDO�HU�CEHDUGHG�PDQ���PDQC�VDoOÕܵ�HUC�
KDLU\�PDQC��NDUÕQOÕܵ�HU� CSRW�EHOOLHG�PDQ�� IRU�KHDOWK�UHDVRQV�DQG�SK\VLFDO� TXDOLWLHV��
DUXN�HU�CWKLQ�PDQC��HVU�N�CGUXQNC��RUWX�HU�PHDQLQJ�CPLGGOH�DJHG�PDQC��N�oO�J�ELOHNOLJ�
HU�CVWURQJ��VOHHN�PDQC��$OO�WKHVH�TXDOLWLHV�WKDW�GHVFULEH�D�SHUVRQ��PDQ��DUH�UHOHYDQW�LQ�
WKH�ODQJXDJH�RI�WKH�7DWDUV�DQG�%DVKNLUV�WR�WKLV�GD\�DQG�DUH�UHFRUGHG�LQ�GLFWLRQDULHV��
+RZHYHU��VRPH�FKDUDFWHULVWLFV�RI�D�SHUVRQ�ZHUH�SUHVHUYHG�RQO\�LQ�WKH�GLFWLRQDU\�RI�
0��.DVKJDUL�DQG�GLG�QRW� ILQG�UHIOHFWLRQ�LQ�PRGHUQ�GLFWLRQDULHV��RܵXúOXܵ�HU� CD�PDQ�
ZLWK�UHODWLYHVC��V�U�QGL�HUC�D�PDQ�SHUVHFXWHG�IURP�HYHU\ZKHUHC��WDZDUOÕܵ�HU CKDYLQJ�
D�PDQC��NDUDoÕ�CWK�SHUVRQC��ERú�CGLYRUFHGC��RMQDN�LúOHU�CIOLUW\�ZRPDQC��HWF��

,Q�PRGHUQ�7DWDU�DQG�%DVKNLU�OLWHUDU\�ODQJXDJHV�DW LV�XVHG�LQ�WKH�PHDQLQJV��������
��� KRUVH�� ��� D� FKHVV� SLHFH�� ��� J\PQDVWLF� DSSDUDWXV�� ��� WUDQV� VNDWHV�� FDU�� ELNH��
PRWRUF\FOH��HWF���,Q�GLDOHFWV�DQG�GLDOHFWV��WKH�WRNHQ�DW LV�ZLGHO\�XVHG�LQ�SK\WRQ\PV�RI�
]RRQRQ\�� HWF�� � ,Q� ³'LYDQ�/XJDW� DW�7XUN´� WKH�ZRUG� DW ZDV�XVHG� LQ� WKH�PHDQLQJ� RI
CKRUVH��KRUVHC��NXú�NDQDWÕQ�HU�DWÕQ C�ELUG�ZLQJV��ZDUULRU�KRUVHC�

$V�\RX�FDQ�VHH��WKH�FRQVLGHUHG WRNHQ DW LV�D�FRPPRQ�ZRUG�IRU�DOO�7XUNLF�
SHRSOHV� DQG� LQ� DOO� ODQJXDJHV�PHDQV� RQH� � CULGLQJ� KRUVH�� KRUVH� IRU� ULGLQJC�� WKLV� LV�
VXEMHFW� WR� WKH�VHPDQWLFV�RI� WKH�GHULYHG�YHUE�DWOD� ULGLQJ�D�KRUVH��DQG� LQ�DOO�7XUNLF�
ODQJXDJHV��KH�VXUYLYHG�ZLWKRXW�DQ\�H[WHUQDO�DQG�LQWHUQDO�FKDQJHV��$W�LQ�WKH�7XUNLVK�
WH[WV� KDV� WKH� IROORZLQJ� DEVROXWH� V\QRQ\PV� \HONL�� DODVKD�� FRQWH[WXDO� YDULDQWV�ZLWK�
GLIIHUHQW�VHPDQWLF�FKDQJHV�DOVR�DSSHDU��NXOXQ�CIRDOC��WDMC�IRDO��DįћÕU�CVWDOOLRQ�

,Q� WKH� GLFWLRQDU\� RI�0�� .DVKJDUL�� WKH� ZRUG� MÕONÕ� ZDV� XVHG� WR� GHQRWH� WKH�
FRPPRQ�QDPH�RI�DOO�IRXU�OHJJHG�DQLPDOV��)RU�H[DPSOH��ERú�MÕONÕ�CIUHH�UDQJH�DQLPDOC��
WRN�MÕONÕ�CKRUQOHVV�DQLPDOC��W�OHN�MÕONÕ�CVKHGGLQJ�DQLPDOC��,Q�PRGHUQ�7DWDU�DQG�%DVKNLU�
ODQJXDJHV��WKH�MÕONÕ�WRNHQ�LV�IL[HG�LQ�GLFWLRQDULHV�ZLWK�WKH�YDOXH CKRUVHC��$SSDUHQWO\�
LQ�PRGHUQ�ODQJXDJHV��WKH�PHDQLQJ�RI�WKH�DQFLHQW�7XUNLF�MÕONÕ�KDV�XQGHUJRQH�D�FKDQJH�
LQ�PHDQLQJ�FRQFUHWL]DWLRQ��

,Q�WKH�GLFWLRQDU\�RI�0��.DVKJDUL��NXOXQ�PHDQW�CIRDOC��,Q�PRGHUQ�%DVKNLU�DQG�
7DWDU�ODQJXDJHV��WKH�ZRUGب�ɨɥɨɧ LV�XVHG�LQ�D�VLPLODU�VHQVH��7KH�OH[LFDO�XQLWب�RORQ LV�
D�SDUW�RI�VWDEOH�H[SUHVVLRQV�ZLWK�WKH�PHDQLQJ�CKDYH�QRW�\HW�JRWWHQ�ULG�RI�IRDO�IDW���KDYH�
QRW�H[SHULHQFHG�DGYHUVLW\��DERXW�\RXWK���DV�ZHOO�DV�SURYHUEV�DQG�VD\LQJV�CWKH�PDUH�
VZHDWV�IURP�ZRUN��DQG�WKH�IRDO�IURP�HPSW\�UXQQLQJ�DURXQG��HWF��

,Q�WKH�GLFWLRQDU\��WKH�ZRUG�WDM�LV�IL[HG�LQ�WKH�VDPH�ZD\�DV�WKH�DIRUHPHQWLRQHG�
ZRUG��PHDQLQJ�CIRDOC��)RU�H[DPSOH��7HJ�U�PHQL݅�VDYÕPÕ�ELOJHOHMH�DM�� 7ÕQDU�NDOÕ�DWDWVD�
NÕVUDN�VÕSÕ�WDM C%ULQJ�P\�ZRUGV�WR�WKH�H[SHUWV��

,Q�WKH�GLFWLRQDU\�RI�0��.DVKJDU,�\RX�FDQ�ILQG�PDQ\�FRORUV�RI�KRUVHV��ER]�
CJUD\�� NXED� a� REDب COLJKW� EURZQC� �LQ� WKH� %DVKNLU� ODQJXDJH� REDب VWDQGV� IRU� OLJKW�
EURZQ�� OLJKW�EURZQ��OLJKW�\HOORZ�� IDZQ��SDOH�EURZQ�VXLW��ZKLFK�FRUUHVSRQGV�WR� WKH�
GHVFULSWLRQV�RI�0��.DVKJDUL��NXODC�VDYUDV� EXODQ��W�P�CRQH�FRORU��WRUÕܵ���WRUXܵ�CED\C��
NDúܵD�DW�a�CD�KRUVH�ZLWK�D�ZKLWH�IDFH��ZLWK�EODFN�ULPV�DURXQG�WKH�H\HVC��
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$V� VWXGLHV� KDYH� VKRZQ�� WKH� PDMRULW\� RI� OH[LFDO� XQLWV� FRQVLVWLQJ� LQ�
V\QRQ\PRXV� UHODWLRQV� UHPDLQV� FRPPRQ� IRU� DOO� 7XUNLF� SHRSOHV�� WKLV� EULQJV� WKHP�
WRJHWKHU��SURYLQJ�WKHLU�FORVH�UHODWLRQVKLS��6RPH�OH[HPHV�UHFRUGHG�LQ�WKH�GLFWLRQDU\�
RI� 0�� .DVKJDUL� DUH� FRQVLGHUHG� DUFKDLVPV� LQ� PRGHUQ� ODQJXDJHV� DQG� UHFRUGHG� LQ�
H[SODQDWRU\�GLFWLRQDULHV�ZLWK�WKH�VDPH�QRWH��KRZHYHU��LQ�KLVWRULFDO�QRYHOV�RU�LQ�ERRNV�
DERXW�WKH�KLVWRU\�RI�WKH�SHRSOH�WKH\�DSSHDU�DV�V\QRQ\PV�RI�WKHLU�5XVVLDQ�RU�(XURSHDQ�
SDUDOOHOV��)RU�H[DPSOH��ERND�a�XJH]ER]DZ�CWDXUXVC��RܵODN�a�NHMHPRJH]C�FDSULFRUQC��
DUPLW � SHDU��RUHN�� SOXP��MR]HP�� JUDSHV��\�Q�NXú�CSHDFRFNC�a�WDZLV�NRVKL��HWF�

,W�VKRXOG�EH�QRWHG�WKDW�PRVW�RI�WKH�YHUEV�ZLWK�ERUURZHG�IRXQGDWLRQV�IL[HG�LQ�
WKH� GLFWLRQDULHV� DUH� WKH�ZRUGV� RI� WKH�$UDELF� DQG�3HUVLDQ� ODQJXDJHV�� )RU� H[DPSOH�
]L\DQ� NXUX �LQFXU� ORVV�� GDPDJH�� � ND]D� NXUX�� ]DUDU� NXUX�� ]L\DQODQX�� NXFKVL]OHQX
�ZHDNHQ��ZHDNHQ�� ORVH� VWUHQJWK�� � NKHOVH]OHQX�� MHJHU� VH]OHQX�� NXFK� EHWX��NKHO� NLWX��
NKXSODZ� �DSSURYH��FRQVLGHU� LW�ZRUWK\�� VXLWDEOH�� � NKXS�NXUX��NKXS�VDQDZ��\DNKVKL�
GLS�WDEX��TXOD\�VDQDZ��TXOD\�NXUX�

$V�WKH�DERYH�V\QRQ\PRXV�VHULHV�VKRZ��LQ�PRVW�RI�WKHP�WKHUH�DUH�IRXQGDWLRQV�
IURP�$UDELF��ND]D�� ORVV��]DUDU�� KDUP��]HNKPHW�� GLVHDVH��KDUP��NKHO�� VWUHQJWK��TXHW�
� SRZHU��JD\UHW�� ZLOO��NKXS�� EHORYHG��JRRG��OD\LN�� ZRUWK\��PXDILN�� VXLWDEOH��PHJTXO�
� GXH� .DEXO�� DFFHSWLQJ��DQG�IURP�WKH�3HUVLDQ��]L\DQ�� KDUP��MHJHU�� SRZHU��]HJLI��
ZHDN��ZRUGV��7KH\�DUH�XVHG�LQ�7XUNLF�ODQJXDJHV�ZLWK�GLIIHUHQW�VKDGHV�RI�WKH�VDPH�
PHDQLQJ�RI�WKH�ZRUG��

,W�ZDV�UHYHDOHG�WKDW�WKHUH�DUH�PXFK�IHZHU�OH[HPHV�IURP�WKH�5XVVLDQ�ODQJXDJH�
RU�LQWHUQDWLRQDO�YRFDEXODU\��DOWKRXJK�WKH\�FDQ�RIWHQ�EH�IRXQG�LQ�PRGHUQ�FROORTXLDO�
VSHHFK� DQG� LQ� WKH� ODQJXDJH� RI� MRXUQDOLVWLF� WH[WV�� )RU� H[DPSOH�� NKRVXVL\ODVKWLUX�
�SULYDWL]H��� SULYDWL]DWVL\DOHZ��IRWRJD�WRVKX�� VXUHWNH�WRVKX��UHVHPJH�WRVKX�

%RUURZHG� ZRUGV�� DV� V\QRQ\PV� LQ� VSHHFK�� DUH� XVHG� ZLWK� GLIIHUHQW�
IUHTXHQFLHV�� EXW� WKHLU� DFWLYLW\� GHSHQGV� RQ� WKH� VW\OLVWLF� FRORULQJ�� DQG� QRW� RQ� WKH�
HW\PRORJLFDO� FKDUDFWHULVWLFV�� � )RU� H[DPSOH�� ,VHQOHVKPL� VR\OHVKVHQ�� DZLUPL� XOHUVHQ�
�3URYHUE���'RVKPDQLQQL�X]HQQHQ�NXFKOH�NKLVDSODPD��3URYHUE��HWF�

7KXV�� WRNHQV� UHFRUGHG� LQ� WKH� H[SODQDWRU\� GLFWLRQDULHV� RI� WKH� 7DWDU� DQG�
%DVKNLU�ODQJXDJHV�KDYH�V\QRQ\PRXV�SDLUV�WKDW�FRQWLQXH�WR�GHYHORS�WKHLU�VHPDQWLFV�
IURP�DQFLHQW�7XUNLF�PRQXPHQWV���7KH�GLFWLRQDU\�RI�0��.DVKJDUL�³6RID�0HDGRZ�DW�
7XUN´�WR�WKLV�GD\�LV�DQ�LPSRUWDQW�VRXUFH�IRU�ILOOLQJ�LQ�WKH�JDSV�LQ�WKH�KLVWRU\�RI�WKH�
GHYHORSPHQW�RI�WKH�YRFDEXODU\�RI�7XUNLF�ODQJXDJHV�

���6XPPDU\

7KH�VWXG\�DQG�REVHUYDWLRQ�RI�V\QRQ\PRXV�FRQQHFWLRQV�EHWZHHQ�WRNHQV�IURP�
H[SODQDWRU\�GLFWLRQDULHV�PDGH�LW�SRVVLEOH�WR�IRUPXODWH�WKH�IROORZLQJ�FRQFOXVLRQV�

'HVSLWH� WKH� FRPPRQ� 7XUNLF� EHJLQQLQJ�� GHSHQGLQJ� RQ� H[WUD�
OLQJXLVWLF� DQG� LQWHU�OLQJXLVWLF� IDFWRUV�� HDFK� ODQJXDJH� FKDQJHV� DQG�
HQWHUV�LQWR�GLIIHUHQW�UHODWLRQVKLSV�ZLWK�RWKHUV���



6\QRQ\PV�LQ�([SODQDWRU\�'LFWLRQDU\�RI�7XUNLF�/DQJXDJHV��_�����

7KH� EXON� RI� WKH� V\QRQ\PV� RI� WKH� 7DWDU� DQG� %DVKNLU� ODQJXDJHV��
QHYHUWKHOHVV�� LV� PDGH� XS� RI� WKH� FRPPRQ� 7XUNLF� YRFDEXODU\��
DOWKRXJK� WKH� VKDGHV� RI� WKH� VHPDQWLFV� RI� WKH�ZRUG� UHIOHFW� QDWLRQDO�
VSHFLILFLW\��
,Q� WKH� PRGHUQ� ZRUOG�� EHFDXVH� RI� WKH� RULHQWDWLRQ� WRZDUG�
JOREDOL]DWLRQ�� WHQGHQFLHV� WRZDUG� WKH� LQWHUQDWLRQDOL]DWLRQ� RI� WKH�
OH[LFDO� IXQG� DUH� PRUH� RIWHQ� PDQLIHVWHG�� +RZHYHU�� WKH� 7XUNLF�
ODQJXDJHV�DUH� WU\LQJ�WR�SUHVHUYH� WKHLU� OLQJXLVWLF�FDQRQV��DQG�ZKHQ�
ERUURZLQJ� WRNHQV�� DVVLJQ� WKHP� WKHLU� OLQJXLVWLF� IHDWXUHV�� 7KLV� LV�
SDUWLFXODUO\�HYLGHQW�LQ�WKH�V\QRQ\P\�RI�YHUEV�

���&RQFOXVLRQV
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WR� WKH� OH[LFDO� IXQG� UHFRUGHG� LQ� WKH� H[SODQDWRU\� GLFWLRQDULHV�� $OWKRXJK� WKH� 7XUNLF�
OH[LFDO�V\VWHP�LV UHODWLYHO\�VWDEOH��LQQRYDWLRQV�LQ�VRFLDO�DQG�VRFLDO�OLIH��SURJUHVVLYH�
WHFKQRORJLHV�EULQJ�WKHLU�FRUUHFWLRQV�WR�WKLV�V\VWHP��7KHUHIRUH��\RX�QHHG�WR�EH�DEOH�WR�
XVH� H[SODQDWRU\� GLFWLRQDULHV� DQG� GLFWLRQDULHV� RI� V\QRQ\PV� DQG� VNLOOIXOO\� FKRRVH�
VW\OLVWLFDOO\�FRUUHFW�OH[HPHV��
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