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,PSURYHPHQWV� DQG� FKDQJHV� LQ� DOO� WKH� ILHOGV� RI� WRGD\¶V� ZRUOG� FLYLOL]DWLRQ� OHDG� WR�
PDNLQJ�QHZ�GLVFRYHULHV��GHYHORSLQJ�QHZ�WHFKQRORJLHV�DQG�SURGXFWV�WKDW�KDYH�D�JUHDW�
LPSDFW�RQ�WKH�KXPDQ�PLQG��FRQWULEXWH�WR�GHYHORSPHQW�RI�ODQJXDJHV�ZKLFK�UHIOHFW�DOO�
WKH� QHZ� SKHQRPHQD� DQG� VHUYH� IRU� IL[LQJ� DQG� WUDQVIHUULQJ� WKH� MXVW� DSSHDUHG�
NQRZOHGJH��$V�D�UHVXOW��WKHUH�DSSHDU�VR�FDOOHG�VSHFLDOL]HG�YRFDEXODU\��WHUPV��LQ�DOO�
WKH�ILHOGV�RI�VFLHQFH��SDUWLFXODUO\�LQ�VXFK�SK\VLFV�ILHOGV�DV�PHGLFDO�SK\VLFV��SK\VLFV�
RI�SHUVSHFWLYH�PDWHULDOV��GLVWULEXWHG�LQWHOOHFWXDO�V\VWHPV��TXDQWXP�GHYLFHV�DQG�UDGLR�
SKRWRQLFV��DQG�RWKHUV��WKH�FHQWUDO�SDUW�RI�ZKLFK�EHLQJ�WHUPLQRORJ\��6RPH�SDUW�RI�WKH�
YRFDEXODU\�FRQWULEXWHV� WR�HQODUJLQJ�RI�FRPPRQ� ODQJXDJH� OH[LFDO�XQLWV¶�QXPEHU�DV�
ZHOO��(PHUJHQFH�RI�VXFK�D�ODUJH�QXPEHU�RI�YRFDEXODULHV�UHTXLUHV�WKHLU�EHLQJ�UHJXODWHG�
DQG�RUGHUHG�DV�WKHUH�DSSHDU�PDQ\�YHUVLRQV�RI�WKHLU�ZULWLQJ�DQG�QHFHVVLW\�RI�GHILQLQJ�
FRPPRQ� VFLHQWLILF� SULQFLSOHV� RI� WKHLU� IRUPDWLRQ�� 7KH� UHOHYDQFH� RI� DOO� WKH� LGHDV�
PHQWLRQHG�DERYH�GHILQHV�WKH�SXUSRVH�RI�WKH�DUWLFOH��ZKLFK�LV�WR�FRQVLGHU�WKH�ZD\V�RI�
IRUPLQJ�SURIHVVLRQDO�OH[LFDO�XQLWV�LQ�GLIIHUHQW�ILHOGV�RI�SK\VLFV�IURP�WKH�SRLQW�RI�YLHZ�
RI� WKHLU� VWUXFWXUH� DQG� VHPDQWLFV� DQG� WKHLU� LQIOXHQFH� RQ� WKH� LQFUHDVH� RI� FRPPRQ�
ODQJXDJH�YRFDEXODU\��7KH�DUWLFOH RXWOLQHV�WKH�RSSRUWXQLWLHV�RI�KRZ�WR�GHILQH�WKH�ZD\V�
RI�ZRUG�IRUPLQJ�DV�ZHOO�DV�LWV�PRGHOV�LQ�PXOWL�ILHOG�SK\VLFV��7KH�OHDGLQJ�DSSURDFKHV�
WR�WKH�VWXG\�DUH�PHWKRGV�RI�VWUXFWXUDO��FRQWH[WXDO��ZRUG�IRUPLQJ�DQDO\VLV��GHVFULSWLYH�
PHWKRG��FRPSDULVRQ�DQG�JHQHUDOL]DWLRQ�RI�ZRUG�IRUPLQJ�ZD\V�LQ�PXOWL�ILHOG�SK\VLFV��
PRGHOV�RI� WKHVH�ZD\V��WKH�GHYHORSPHQW�RI�FULWHULD�IRU�GHWHUPLQLQJ�WKH�GLUHFWLRQ�RI�
GHULYDWLRQ� DQG� WKH� FRUUHVSRQGLQJ� PHWKRGRORJ\� IRU� DQDO\]LQJ� ZRUG�IRUPDWLRQ�
UHODWLRQVKLSV�IRU�VXEVWDQWLYDWLRQ��7KH�UHVXOWV RI�WKH�UHVHDUFK�FRQGXFWHG�FDQ�EH�XVHG�
LQ� KLJKHU� VFKRRO� SUDFWLFH� RI� (QJOLVK� OH[LFRORJ\� FRXUVHV�� DV� ZHOO� DV� LQ� PDNLQJ�
GLFWLRQDULHV�RQ�ODQJXDJH�IRU�VSHFLDO�SXUSRVHV�LQ�PXOWL�SK\VLFV�ILHOGV��7KH�UHVXOWV�DOVR�
VKRZHG� D� VKDUS� LQFUHDVH� RI� VSHFLDO� WHUPV� WKH� QXPEHU RI� ZKLFK� HYHQ� H[FHHGV� WKH�
FRPPRQ�YRFDEXODU\�QXPEHU�GXH�WR�WZR�PDLQ�ZD\V��VXEVWDQWLYDWLRQ�DQG�FRQYHUVLRQ��
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&RQVLGHUHG� LV� FRPSRXQGLQJ� DQG� HSRQ\P� WHUPV¶� FRQWULEXWLRQ� WR� HQODUJHPHQW� RI�
SK\VLFV�ILHOGV¶�YRFDEXODU\�DV�ZHOO�

.H\ZRUGV� 6HPDQWLFV��/LQJXLVWLFV��/HDUQLQJ��/HDUQHUV��7HDFKHUV�

�� ,QWURGXFWLRQ

5DSLG� GHYHORSPHQW� RI� WKH� HQWLUH� VFLHQWLILF� ZRUOG�� SDUWLFXODUO\� PXOWL�ILHOG�
SK\VLFV��FDXVHV�HPHUJHQFH�RI�JUHDW�DPRXQW�RI�VSHFLDOL]HG�ZRUGV��,QWHUSHQHWUDWLRQ�RI�
YDULRXV� VFLHQFHV� FRQWULEXWHV� WR� LQFUHDVLQJ� RI� FRPPRQO\� XVHG� YRFDEXODU\� LQ� LWV�
QXPEHU�DV�ZHOO��0DVVLYH�SHQHWUDWLRQ�RI�OH[LFDO�XQLWV�LQWR�ERWK�WHUPV�DQG�FRPPRQO\�
XVHG�YRFDEXODU\� QHFHVVLWDWHV� WKHLU� UHJXODWLRQ� DQG� VWUHDPOLQLQJ�� VLQFH� XQV\VWHPDWLF�
QDWXUH�UHVXOWV�LQ�HPHUJHQFH�RI�PDQ\�YHUVLRQV�RI�ZULWLQJ�RI�WKHVH�OH[LFDO�XQLWV�DV�ZHOO�
DV� QHFHVVLW\� RI� GHILQLQJ� FRPPRQ� VFLHQWLILF� SULQFLSOHV� RI� WKHLU� IRUPDWLRQ�� 7KLV�
SKHQRPHQRQ�PDNHV� LW�GLIILFXOW��DQG�VRPHWLPHV�HYHQ� LPSRVVLEOH�� WR�XVH� WKH� OH[LFDO�
XQLWV� LQ� D� SURIHVVLRQDO� FRPPXQLFDWLRQ� HQYLURQPHQW� SURSHUO\�� 7KHUH� LV� DOVR� QR�
FRPPRQ� LQWHUSUHWDWLRQ� DPRQJ� UHVHDUFKHUV� RI WKH� SURFHVV� RI� PXWXDO� WUDQVLWLRQ� RI�
VSHFLDOL]HG� DQG� FRPPRQO\� XVHG� OH[LFDO� XQLWV�� GHVFULSWLRQ� DQG� DQDO\VLV� RI� WKH�
PHFKDQLVP�RI�WKLV�SKHQRPHQRQ��*ULQHY��������DUJXHV�WKDW�³WKH�JURZWK�LQ�WKH�QXPEHU�
RI�WHUPV�RI�YDULRXV�VFLHQFHV�LV�DKHDG�RI�WKH�JURZWK�LQ�WKH�QXPEHU�RI�FRPPRQO\�XVHG�
ZRUGV� LQ� D� ODQJXDJH�� DQG� WKHUHIRUH� DW� SUHVHQW� WKH� QXPEHU� RI� WHUPV� LQ� LQGLYLGXDO�
VFLHQFHV� H[FHHGV� WKH� QXPEHU� RI� FRPPRQO\� XVHG� ZRUGV´� �S����� 7KLV� SKHQRPHQRQ�
SURYHV�WKH�LPSRUWDQFH�RI�WKH�UROH�RI�LQIRUPDWLRQ�LQ�OLIH��ZKLFK�LV�SRVVLEOH��RI�FRXUVH��
GXH� WR� WKH� LQYROYHPHQW� RI� WKH� ³LQIRUPDWLRQ� H[SORVLRQ´� LQ� SRVLWLYH� FKDQJHV� LQ� WKH�
ODQJXDJH��:KRUI��������S����� &RQVLGHULQJ�DOO�WKLV��WKH�DLP�RI�WKH�UHVHDUFK�LV�WR�GHILQH�
ZD\V�RI�IRUPDWLRQ�RI�WHUPV�LQ�GLIIHUHQW�ILHOGV�RI�SK\VLFV��WUDQVLWLRQ�RI�WHUPV�LQWR�WKH�
FRPPRQ�ODQJXDJH�YRFDEXODU\�FDXVLQJ�LWV�HQODUJHPHQW�LQ�QXPEHU��6SHFLDO�DWWHQWLRQ�
LV�WR�EH�SDLG�WR�PRQR�VHPDQWLF�DQG�SRO\�VHPDQWLF�JURXSV�RI�WHUPV�DV�ZHOO�DV�WR�ZRUGV�
RU�QDPHV�GHULYHG�IURP�WKH�QDPH�RI�D�SHUVRQ��7KH�VWXG\�RI�VFLHQWLILF�DQG�WKHRUHWLFDO�
OLWHUDWXUH� DOORZV� XV� WR� VWDWH� WKDW� WKH� LVVXHV� FRQVLGHUHG� LQ� WKLV� UHVHDUFK� KDYH� EHHQ�
VWXGLHG�� EXW� QRW� FRPSOHWHO\�� IRU� H[DPSOH�� WKH� LVVXH� ZKHWKHU� FRQYHUVLRQ� DQG�
VXEVWDQWLYDWLRQ�DUH�WZR�LGHQWLFDO�RU�TXLHW�GLIIHUHQW�ZD\V�RI�ZRUG�IRUPDWLRQ�RU�RQH�RI�
WKHP�LV�D�SDUW�RI�WKH�RWKHU�RQH��,W�LV�DOVR�GLVSXWDEOH�ZKHWKHU�HSRQ\P�WHUPV�DUH�WHUPV�
RU� FRPPRQ� YRFDEXODU\� OH[LFDO� XQLWV�� 1RW� FRPSOHWHO\� FOHDU� LV� WKH� TXHVWLRQ� RI� WKH�
LQIOXHQFH�RI�VSHFLDOL]HG� OH[LFDO�XQLWV�RQ� WKH� OLWHUDU\� ODQJXDJH�DV�ZHOO��7KLV�FDQ�EH�
H[SODLQHG�E\�WKH�IDFW�WKDW�ODQJXDJH�LV�DOZD\V�D�PRELOH�DQG�D�FKDQJHDEOH�SKHQRPHQRQ��
,W� LV� OLNH� D� OLYLQJ� RUJDQLVP� LV� LQIOXHQFHG� E\� ERWK� H[WHUQDO� DQG� LQWHUQDO� IDFWRUV�� LV�
FRQVWDQWO\� HYROYLQJ�� VRPH� OH[LFDO� XQLWV� DSSHDU� DQG� XQGHUJR� VRPH� FKDQJHV�� RWKHUV�
GLVDSSHDU��7KH� UHVXOWV� RI� WKH� VWXG\� FDQ� FRQWULEXWH� WR� LQWHJUDWLQJ� WKH� UHVXOWV� RI� WKH�
OLQJXLVWLF�DQDO\VLV�LQWR�WKH�HGXFDWLRQDO�SURFHVV�LQ�RUGHU�WR�SURPRWH�WKH�GHYHORSPHQW�
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���0HWKRGV

7KH� UHVHDUFK� LV� EDVHG� RQ� WKH� VFLHQWLILF� ZRUNV� RI� VXFK� VFLHQWLVWV� DV� ,�9��
$UQROG�� $�,�� 6PLUQLWVN\�� /�$�� .DSDQDG]H�� 2�6�� $NKPDQRYD�� *�.�� $UWKXU�� $�<X��
%DJL\DQ�� $�9�� 6XSHUDQVND\D� DQG� RWKHUV�� 7R� FRQGXFW� WKH� UHVHDUFK�� ZH� GHDOW� ZLWK�
PHWKRGV�RI�VWUXFWXUDO��FRQWH[WXDO��ZRUG�IRUPLQJ�DQDO\VLV��GHVFULSWLYH�DQG�FRPSDULVRQ�
PHWKRG��PHWKRG� RI� REVHUYLQJ� DQG� FROODWLRQ�� WKH�PDLQ� RQHV� EHLQJ� FRPSDULVRQ� DQG�
FROODWLRQ�PHWKRGV��7KHVH�PDLQ�PHWKRGV�ZHUH�XVHG�WR�FRPSDUH�DQG�FROODWH�WHUPV�DQG�
ZRUGV�RI�FRPPRQ�XVH��,Q�WKH�VWXG\�RI�D�VXEMHFW�RI�YRFDEXODU\�HQODUJHPHQW�LQ�PXOWL�
ILHOG� SK\VLFV� GRFWULQHV� LQ� YDULRXV� ILHOGV� RI� OLQJXLVWLFV� VXFK� DV� ZRUG� IRUPDWLRQ��
GHWHUPLQDOL]DWLRQ�� OH[LFRORJ\� �$�,�� 6PLUQLWVN\�� ,�9��$UQROG�� /�6��*DGLPRYD��2�'��
0HVKNRY�� 5�6�� *LQVEXUJ�� 2�6�� $NKPDQRYD�� $�<X�� %DJL\DQ�� $�9� 6XSHUDQVND\D��
*�.�$UWKXU��2¶*UDG\��:���*X]PDQ��9���$UFKLEDOG��-���$URQRII��0���5HHV�0LOOHU��-���
HWF��� ZHUH� XVHG�� 7KH� PHWKRG� RI� REVHUYDWLRQ� ZDV� XVHG� IRU� JHWWLQJ� LQIRUPDWLRQ� RQ�
WUDQVLWLRQ�RI�SK\VLFV�ILHOG�WHUPV�WR�WKH�FRPPRQO\�XVHG�VWUDWXP��,Q�WKH�IUDPH�RI�WKH�
UHVHDUFK�GXH�WR�WKLV�PHWKRG�ZH�FDQ�DOVR�ILQG�RXW�WKH�WHUPV�ZKLFK�H[LVW�LQ�WKH�SK\VLFV�
VSKHUH�RQO\�

���5HVXOWV

$FFRUGLQJ�WR�WKH�UHVHDUFK��WKH�ZD\V�RI�ZRUG�EXLOGLQJ�LQ�PXOWL�ILHOG�SK\VLFV�
FDQ�EH�GHILQHG�DV�FRQYHUVLRQ��DIIL[DWLRQ��FRPSRXQGLQJ��VKRUWHQLQJ��DQG�IURP�QDPH�
IRUPDWLRQV�� 2QH� PRUH� ZD\� RI� ZRUG� EXLOGLQJ� LQ� WKH� ILHOG� PHQWLRQHG� VKRXOG� EH�
FRQVLGHUHG� WR� EH� VXEVWDQWLYDWLRQ� ZKLFK� LV� QRW� DFFHSWHG� E\� DOO� WKH� UHVHDUFKHUV��
0HDQZKLOH��VXEVWDQWLYDWLRQ�LV�GHILQHG�DV�WUDQVLWLRQ�RI�ZRUGV�WR�D�QRXQ�JURXS�IURP�
RWKHU�SDUWV�RI�VSHHFK�GXH�WR�WKH�DELOLW\�WR�SRLQW�WR�WKH�VXEMHFW��QRW�WR�LWV�VLJQ�DQG�VR�RQ�

�4XLQH� ����͕�Đ��������WR�DFW�± DQ�DFW���6RPH�UHVHDUFKHUV�GHILQH�VXEVWDQWLYDWLRQ�DV�

PRUSKRORJ\�V\QWD[�ZD\�RI�ZRUG�IRUPDWLRQ�;+DUULV��������ɫ��������7KH�PDMRULW\�RI�DOO�
WKH�VXEVWDQWLYDWHG�SDUWV�RI�VSHHFK�DUH�UHSUHVHQWHG�E\�DGMHFWLYHV�DQG�SDUWLFLSOHV�

6XEVWDQWLYDWLRQ�RFFXUV�PDLQO\�DV�WKH�SURFHVV�RI�WUDQVLWLRQ�RI�OH[LFDO�XQLWV�
LQWR�WKH�FDWHJRU\�RI�QRXQV�IURP�DQRWKHU�SDUW�RI�VSHHFK��PDLQO\�IURP�DGMHFWLYHV�DQG�
YHUEV��GXH�WR�WKH�DFTXLUHG�DELOLW\�WR�GLUHFWO\�LQGLFDWH�WKH�VXEMHFW��DQG�QRW�RQO\�WKURXJK�
LWV�VLJQ��RQ�WKH�EDVH�RI�PRUSKRORJLFDO�DQG�V\QWDFWLF�ZRUG�IRUPDWLRQ�W\SHV���*RDWO\��
������S��������$QDO\VLV�RI�WKH�SURFHVV�RI�VXEVWDQWLYDWLRQ�UHVXOWHG�LQ�GHYHORSPHQW�RI�
FULWHULD� IRU� GHWHUPLQDWLRQ� RI� WKH� GLUHFWLRQ� RI� SURGXFWLRQ� DQG� WKH� FRUUHVSRQGLQJ�
PHWKRGRORJ\� IRU� DQDO\]LQJ� ZRUG�IRUPDWLRQ� UHODWLRQVKLSV�� 8QGHU� WKH� SURGXFWLYLW\�
XQGHUVWRRG�LV�WKH�SULPDF\�RI�WKH�OH[LFDO�XQLWV�RI�RQH�SDUW�RI�VSHHFK�DQG�WKH�VHFRQGDU\�
SURGXFWLRQ�RI�OH[LFDO�XQLWV�RI�DQRWKHU�SDUW�RI�VSHHFK��'LVWLQJXLVKHG�DUH�VXFK�FULWHULD�
DV�VHPDQWLF��V\QRQ\PLF��IUHTXHQF\�DQG�GHULYDWLRQDO�RQH��:LWK�WKH�VHPDQWLF�FULWHULRQ�
IRU� WKH� GHWHUPLQDWLRQ� RI� WKH� GHULYDWLYH� GXULQJ� VXEVWDQWLYDWLRQ� LW� LV� QHFHVVDU\� WR�
DQDO\]H� WKH� W\SH�RI�VHPDQWLF� OLQNV�EHWZHHQ� WKH�DQDO\]HG�ZRUGV��7KH�FDSDFLW\�RI�D�
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QRXQ�LQ�UHODWLRQ�WR�SDUWV�RI�VSHHFK�FDQ�EH�GHWHUPLQHG�IURP�WKH�DQDO\VLV�RI�VHPDQWLF�
OLQNV�LQ�D�SDLU�RI�ZRUGV��IRU�H[DPSOH��SHUPLW�� SHUPLWWLYLW\��WUDQVIRUP�� WUDQVIRUPHU��
7KH�LQWHUQDO�SURGXFWLRQ�RI�D�QRXQ�LQ�UHODWLRQ�WR�SDUWV�RI�VSHHFK�LV�GHWHUPLQHG�E\�WKH�
HVWDEOLVKPHQW�RI�VHPDQWLF UHODWLRQV�EHWZHHQ�WKH�YHUE�DQG�WKH�YHUEDO�QRXQ��QRXQ�DQG�
QRXQ��DGMHFWLYH�DQG�QRXQ��DFWLRQ�LV�WKH�SURFHVV�RI�DFWLRQ��VFDQ�� VFDQQLQJ��QRUPDOL]H�
� QRUPDOL]LQJ���DFWLRQ�LV�WKH�SHUVRQ�RU�REMHFW��NHHS�� NHHSHU��DFFHSW�± DFFHSWRU���QRXQ�
� QRXQ� �FDSDFLW\� � FDSDFLWDQFH�� EXQFK� � EXQFKLQJ��� DGMHFWLYH� � QRXQ� �DXGLEOH� �
DXGLELOLW\�� IUHTXHQW� � IUHTXHQF\��� &RPSDUHG� ZLWK� RWKHU� FULWHULD�� WKH� GHULYDWLRQDO�
FULWHULRQ�LV�WKH�PRVW�IRUPDO��9DUODPRYD HW�DO����������:RUGV�WKDW�UHODWH�WR�WKH�SULQFLSOH�
RI� WUDQVLWLRQ� IURP�RQH�SDUW� RI� VSHHFK� WR� DQRWKHU�RQH� H[LVW� LQ� WKH� V\VWHP�RI�ZRUG�
IRUPDWLRQ�UHODWLRQV��7KHVH�UHODWLRQVKLSV�OLQN�WKH�ZRUGV�RI�D�FRPPRQ�URRW�LQWR�FHUWDLQ�
VWUXFWXUDO�VHPDQWLF�XQLW\��FDOOHG�ZRUG�IRUPDWLRQ�QHVWV��7KH�UHVXOW�RI�VXEVWDQWLYDWLRQ�
LV�WKH�FUHDWLRQ�RI�D�OH[LFDO�XQLW�KRPRQ\PRXV�ZLWK�WKH�VRXUFH��WR�FDSWXUH�� D�FDSWXUH��
,Q�WKLV�FDVH�VXEVWDQWLYDWLRQ�LV�GHILQHG�DV�D�PHWKRG�RI�ZRUG�IRUPDWLRQ�LQ�ZKLFK�QHZ�
SURIHVVLRQDO�OH[LFDO�XQLWV�DULVH�ZLWKRXW�FKDQJLQJ�WKH�EDVLF�IRUP�RI�WKH�RULJLQDO�ZRUG��
L�H�� ZLWKRXW� DGGLQJ� RU� FKDQJLQJ� WKH� EDVLF� IRUP� RI� WKH� RULJLQDO� OH[LFDO� XQLW�� 1R�
PRUSKHPHV�DUH�DGGHG�RU�FKDQJHG��WKH\�DUH�LQFOXGHG�LQ�WKH�QHZ�SDUDGLJP��JHW�QHZ�
V\QWDFWLF� DQG� VHPDQWLF� IXQFWLRQV�� FRPSDWLELOLW\� DQG� QHZ� OH[LFDO� DQG� JUDPPDWLFDO�
PHDQLQJ��WR�UHOD\�� D�UHOD\��WR�FDSWXUH�� D�FDSWXUH��WR�VKLHOG�� D�VKLHOG��7KH�EDVLF�IRUP�
RI�D�OH[LFDO�XQLW�LV�KHUH�XQGHUVWRRG�E\�WKH�ZRUG�IRUP�LQ�ZKLFK�WKH�FRQFHSW�GHQRWHG�
E\�WKLV�OH[LFDO�XQLW�LV�H[SUHVVHG�LQ�WKH�PRVW�DEVWUDFWHG�IRUP�LQ�UHODWLRQ�WR�WKH�SDUWLFXODU�
RQH��)RU�YHUEV��WKH�PDLQ�IRUP�LV�WKH�LQILQLWLYH�IRUP��IRU�QRXQV�LW�LV�WKH�IRUP�RI�WKH�

FRPPRQ�FDVH��$UQROG� ������S��������6RPH�UHVHDUFKHUV�GHILQH�VXEVWDQWLYDWLRQ�DV�D�
W\SH�RI�FRQYHUVLRQ��RWKHUV�FRQVLGHU�WKHVH�WZR�FRQFHSWV�WR�EH�FRPSOHWHO\�GLIIHUHQW�RU�
LGHQWLFDO� SURFHVVHV�� :H� FRQVLGHU� WKDW� ERWK� FRQYHUVLRQ� DQG� VXEVWDQWLYDWLRQ� WR� EH�
GLIIHUHQW�ZRUG�EXLOGLQJ�ZD\V��,I�VXEVWDQWLYDWLRQ�LV�WKH�UHVXOW�RI�WUDQVLWLRQ�RI�ZRUGV�
IURP�PDQ\�SDUWV�RI�VSHHFK�WR�RQO\�QRXQ��FRQYHUVLRQ�PD\�WDNH�SODFH�LQ�WUDQVLWLRQ�RI�
GLIIHUHQW�SDUWV�RI�VSHHFK�WR�GLIIHUHQW�RQHV��QRXQ�WR�YHUE��YHUE�WR�QRXQ��DGMHFWLYH�WR�
QRXQ��HWF����$W�SUHVHQW�QRXQ�WR�YHUE�IRUP�LV�WKH�PDLQ�SURFHVV�RI�ZRUG�IRUPDWLRQ��2Q�
WKH�RWKHU�KDQG��FRQYHUVLRQ�LV�WKH�SKHQRPHQRQ�UHODWLQJ�WR�ODQJXDJH�WUDQVLWLRQ��%RWK�RI�
WKH� ZD\V� DUH� PRUSKRORJLFDO� DQG� V\QWDFWLF� ZRUG�IRUPDWLRQ� W\SHV�� QRW� RQO\�
VXEVWDQWLYDWLRQ� EXW� DQ\� NLQG� RI� WUDQVSRVLWLRQ� EHLQJ� FRQVLGHUHG� DV� FRQYHUVLRQ�� 6R��
³FRQYHUVLRQ´�FDQ�EH�GHILQHG�DV�D�V\QRQ\P�RI�³WUDQVSRVLWLRQ´��:KHQ�VSHDNLQJ�RQ�WKH�
V\QRQ\PLF�FULWHULRQ�ZH�FRQVLGHU�WKH�V\QRQ\PLF�VHULHV�WKDW�LQFOXGHV�WKLV OH[LFDO�XQLW��
WKHQ� E\� VWUXFWXUDO� VLPSOLFLW\� RU� FRPSOH[LW\� RI� V\QRQ\PV��ZH� FDQ� VSHDN� DERXW� WKH�
LQWHUQDO�VLPSOLFLW\�RU�SURGXFWLYLW\�RI�WKH�OH[LFDO�XQLW��,Q�WKH�SDLU�WR�FDSWXUH �YHUE��� D�
FDSWXUH �QRXQ�� WKH�QRXQ�LV�VLPSOH��VLQFH� LWV�V\QRQ\PV�FDWFK��VHL]H DUH VWUXFWXUDOO\�
VLPSOH��7KXV��WKH�V\QRQ\PLF�FULWHULRQ�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�OH[LFDO�XQLWV�
ZLWK� D� VLPSOH� VWUXFWXUH� KDYH� WKH� LQWHUQDO� VLPSOLFLW\� RI� URRW� OH[LFDO� XQLWV�� VLQFH�
UHODWLRQVKLSV�EHWZHHQ�ZRUGV�FDQQRW�EH�FRPSDUHG��IRU�H[DPSOH��WR�FDSWXUH �YHUE��� D�
FDSWXUH �QRXQ��DQG�FDWFK V\QRQ\PV��VHL]H LQ�YHUE�DQG�QRXQ�IRUPV��VLQFH�WKHUH�LV�QR�
QRXQ�IRUP�LQ�WKH�YHUE�VHL]H��DQG�LQ�WKH�SDLU�WR�FDWFK�� D�FDWFK VWUXFWXUH�LV�VLPSOH��2QH�
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PRUH�FULWHULRQ�LV�WKH�IUHTXHQF\�FULWHULRQ��,W�LV�QRW�ZLGHVSUHDG��7KH�PRUH�VWUXFWXUDOO\�
FRPSOH[� IRUPDWLRQ� LV�� WKH� OHVV� IUHTXHQW� LW� LV�� 7DNH�� IRU� H[DPSOH�� WKH� OH[LFDO� XQLW�
LRQL]HU��ZKLFK�LV�VWUXFWXUDOO\�PRUH�FRPSOH[�WKDQ�WKH�YHUE�WR�LRQL]H DQG�OHVV�IUHTXHQW��
7KH�DLP�LV�WR�FRPSDUH�WKH�IUHTXHQF\�RI�XVLQJ�WKH�FRUUHODWLYH�YDOXHV�RI�D�SDLU�RI�OH[LFDO�
XQLWV��,I�WKH�OH[LFDO�XQLW�LV�PRUH�IUHTXHQW�LQ�XVH��WKHQ�WKLV�LQGLFDWHV�WKH�SULPDF\�RI�WKH�
EDVH��LI�WKH�IUHTXHQF\�LV�ORZHU��WKLV�PHDQV�D�ORZ�IUHTXHQF\�RI�XVH�RI�WKH�OH[LFDO�XQLW��
WKDW�LV��LWV�ORZ�IUHTXHQF\�RU�HIILFLHQF\��7KH�DQDO\VLV�VKRZV�WKDW�WKH�YHUE�FDSWXUH LV�
WKH�SULPDU\��DQG�WKH�YHUEV�UHOD\�DQG�VKLHOG DUH�VHFRQGDU\��WKH�DQDO\VLV�ZDV�SHUIRUPHG�
XVLQJ� WKH�GLFWLRQDU\�7KH�22�(QJOLVK�'LFWLRQDU\��,QWHUQDWLRQDO�3KRQHWLF�$OSKDEHW��

3�2��%R[��������&RORUDGR6SULQJV��&2��������������%DJGDVDURYD� ����� -HQDDEDGL��
	�6KDG����������7KH�SULPDU\�LV�WKH�PHPEHU�RI�WKH�SDLU��ZKLFK�KDV�D�KLJK�IUHTXHQF\�
RI� XVH� LQ� WKH� GLFWLRQDU\�� $QG� DQRWKHU� PHPEHU� RI� WKH� SDLU� ZLOO� EH� FRQVLGHUHG� D�
GHULYDWLYH��6R��IRU�GHWHUPLQLQJ�WKH�GLUHFWLRQ�RI�SURGXFWLRQ�LQ�WKH�OLQJXLVWLF�OLWHUDWXUH��
VXFK�FULWHULD�DV�VHPDQWLF��GHULYDWLRQDO��V\QRQ\PRXV�DQG�IUHTXHQF\�DUH�GHULYHG��WKH�
PRVW�FRPPRQ�RI�ZKLFK�EHLQJ�VHPDQWLF�RQH�

&RQYHUVLRQ��DFFRUGLQJ�WR�VRPH�UHVHDUFKHUV��WDNHV�SODFH�RQO\�LQ�WKH�VSKHUH�
RI�QRXQV�DQG�YHUEV��DQG�LW�LV�D�RQH�WLPH�DFW�RI�FUHDWLQJ�D�QHZ�ZRUG��&RQYHUVLRQ�LV�DQ�
H[WUHPHO\� SURGXFWLYH� PHDQV� RI� HQULFKLQJ� YRFDEXODU\� ZLWK� QHZ� OH[LFDO� XQLWV�

�%DJGDVDURYD� ������S���������DV�LW�KDV�D�ZLGHU�SUHYDOHQFH�HVSHFLDOO\�LQ�WKH�(QJOLVK�
ODQJXDJH��7KLV�SKHQRPHQRQ�FDQ�EH�H[SODLQHG�E\�WKH�FRLQFLGHQFH�RI�WKH�VRXQG�IRUP�
RI�QRXQV�DQG�YHUEV�DV�D�UHVXOW�RI�WKH�ORVV�RI�HQGLQJV��DV�ZHOO�DV�ERUURZLQJV�IURP�WKH�
)UHQFK� ODQJXDJH� �&RHW]HH��������S�������&RQYHUVLRQ� LV�FRQVLGHUHG�DV�QRQ�DIIL[LQJ�
IRUPDWLRQ�RI�OH[LFDO�XQLWV�RI�RQH�SDUW�RI�VSHHFK��DFFRPSDQLHG�E\�D�VHPDQWLF�VKLIW��6R�
D�QHZ�OH[LFDO�XQLW�KRPRQ\PRXV�ZLWK�WKH�RULJLQDO�RQH�DSSHDUV��FRXSOH�Q���FRXSOH�Y���
GHOD\�Q���GHOD\�Y����9HUEV�FRQYHUWHG�IURP�QRXQV�PD\�GHQRWH�DFWLRQ�FKDUDFWHULVWLF�RI�
WKH�REMHFW��VFDOH�± WR�VFDOH��VKDGRZ�± WR�VKDGRZ���LQVWUXPHQWDO�XVH�RI�WKH�REMHFW��VFDQ�
± WR�VFDQ���DFTXLVLWLRQ�RU�DGGLWLRQ�RI� WKH�REMHFW��GHSULYDWLRQ�RI� WKH�VXEMHFW��1RXQV�
FRQYHUWHG�IURP�YHUEV�XVXDOO\�GHQRWH�LQVWDQFH�RI�WKH�DFWLRQ��EUHDN�XS���DJHQW�RI�WKH�
DFWLRQ��SODFH�RI�WKH�DFWLRQ��REMHFW�RU�UHVXOW�RI�WKH�DFWLRQ��EXULHG��

(SRQ\P�WHUPV FRQVLGHUHG�LQ�WKH�UHVHDUFK�PDNH�XS�D�ODUJH�JURXS�RI�OH[LFDO�
XQLWV�GHILQHG�DV�RQH���WZR� DQG�WKUHH�FRPSRQHQW�RQHV��YROW��IHUPLRQ��$KDURQRY�%RKP�
HIIHFW�� %RVH�(LQVWHLQ� FRQGHQVDWLRQ�� *HUDVLPRY�'UHOO�+HDUQ� VXP� UXOH� �*'+� VXP�
UXOH���+RKHQEHUJ�.RKQ�6KDP�IRUPDOLVP��5D\OHLJK�*DQV�'HE\H IRUPXOD���,Q�(QJOLVK�
WHUPLQRORJ\� VRPH� HSRQ\P� WHUPV� DUH� XVXDOO\� WUXQFDWHG� �+RKHQEHUJ�.RKQ�6KDP�
IRUPDOLVP� � .RKQ�6KDP� IRUPDOLVP�� /DQGDX�/LIVKLW]�%ORFK� HTXDWLRQ� � /DQGDX�
/LIVKLW]�HTXDWLRQ���7KLV�LV�GXH�WR�WLPH�HFRQRPL]LQJ�SULQFLSOH�

&RPSRXQGLQJ� 2QH� RI� WKH� PDLQ� SURGXFWLYH� ZRUGV� IRUPLQJ� ZD\V� LV�
FRQVLGHUHG�WR�EH�FRPSRXQGLQJ�ZKLFK�PDNHV�D�ODUJH�JURXS�RI�YRFDEXODU\��7KHVH�DUH�
OH[LFDO� XQLWV� FRQVLVWLQJ� RI�PDLQO\� WZR� VWHPV� RFFXUULQJ� LQ� WKH� ODQJXDJH�� 7KH\� DUH�
XVXDOO\ FRPELQHG�LQWR�D�VLQJOH�ZRUG�RU�ZULWWHQ�DV�WZR�ZRUGV�MRLQHG�ZLWK�D�K\SKHQ��
7KH\� DUH� IUHH� IRUPV� ZLWK� VWUXFWXUDO� FRKHVLRQ�� 7KLV� HQDEOHV� WKHP� WR� IXQFWLRQ� LQ� D�



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

VHQWHQFH� DV� D� VHSDUDWH� OH[LFDO� XQLW� �NLORZDWW�� WKLQ�ILOP� HOHFWURQ�ELQGLQJ��SLFRZDWW��
VLQJOH�SKRWRQ� OLJKWJXLGH��ZDYHJXLGH���7KHUH�PD\�EH�WKUHH�VWHP�OH[LFDO�XQLWV�DV�ZHOO��
WKH� QXPEHU� RI� ZKLFK� LV� QRW� ELJ� WKRXJK� �URRW�PHDQ�VTXDUH�� XOWUD�ORZ�H[SDQVLRQ���
7KHUH�PD\�EH�QRXQ�QRXQ� �GHVN�WRS�� VSDFH�WLPH��HOHFWURQ�HOHFWURQ��� QRXQ�DGMHFWLYH�
�OLJKW�LQGXFHG��ODVHU�LQGXFHG��ILEHU�RSWLF�� DGMHFWLYH�QRXQ��RQH�FKDQQHO��VROLG�VWDWH��
KLJK�VSHHG�� ZLGH�DQJOH��� DGMHFWLYH�YHUE�� YHUE�DGMHFWLYH� �FURVV�SRODUL]HG��� YHUE�
SUHSRVLWLRQ��FORVH�XS���DGMHFWLYH�SUHSRVLWLRQ��DV�JURZQ���SUHSRVLWLRQ�DGMHFWLYH��RII�
GLDJRQDO��� DGMHFWLYH�DGYHUE� �VLQJOH�IUHTXHQF\��� QRXQ�SDUWLFLSOH� �OLJKW�HPLWWLQJ���
QRXQ�SUHSRVLWLRQ�QRXQ��OLQH�RI�VLJKW��FRPSRXQGV��&RPSRXQGV�DUH�GLYLGHG�LQWR�WZR�
JURXSV��FRPSRVLWLRQDO�DQG�QRQFRPSRVLWLRQDO��&RPSRVLWLRQDO�FRPSRXQGV¶�PHDQLQJV�
DUH� EDVHG� RQ� WKH� RQHV� RI� WKH� FRQVWLWXHQWV� ZKLOH� QRQFRPSRVLWLRQDO� FRPSRXQGV¶�
PHDQLQJV�DUH�GLIIHUHQW� IURP� WKRVH�RQHV¶�RI� WKHLU�SDUWV� �ZDYHOHQJWK�GLYLVLRQ��� VWHS�
DQG�UHSHDW��

6KRUWHQLQJ� 7KLV�ZD\�RI�ZRUG�IRUPDWLRQ�LV�GXH�WR�VKRUWHQLQJ�RU�UHGXFLQJ�D�
ZRUG�ZLWKRXW�FKDQJLQJ�LWV�PHDQLQJ��5HGXFWLRQV�PD\�PDLQO\�EH�SURGXFHG�E\�LQLWLDO�
OHWWHUV�RQO\�RU�E\�WKH�EHJLQQLQJ�RI�WKH�IXOO�IRUP�RI�WKH�ZRUG��DOWHUQDWLQJ�FXUUHQW�±
$&�� DOWHUQDWLQJ� FXUUHQW� QHXWUDO� � $&1�� DQDORJ� GLJLWDO� PLFURSURFHVVRU� ± $'0��
EDWWHU\�± %$7��FLUFXLW�GLDJUDP�± &'��GLUHFW�FXUUHQW�± '&��ORZ�YROWDJH SRZHU�VXSSO\�
± /936��$)0�� DWRPLF�IRUFH�PLFURVFRSH��

$IIL[DWLRQ� 7KH�ZRUG�IRUPDWLRQ�PHWKRG�RI�DIIL[DWLRQ�IRUPV�YDULRXV�OH[LFDO�
XQLWV� LQ�PXOWL�ILHOG� SK\VLFV� �UHVLVW �YHUE��� UHVLVWDQFH �QRXQ��� UHVLVWLEOH �DGMHFWLYH���
UHVLVWDQW �DGMHFWLYH���UHVLVWHU �QRXQ����'XULQJ�FRQYHUVLRQ��WKH�FKDQJH�GRHV�QRW�WDNH�
SODFH� LQ� WKH� IRUP� RI� D� OH[LFDO� XQLW�� EXW� LQ� LWV� IXQFWLRQV�� WKHUHIRUH�$�,�� 6PLUQLWVN\�
GHWHUPLQHV�FRQYHUVLRQ�DV�WKH�PRUSKRORJLFDO�PHWKRG�RI�ZRUG�IRUPDWLRQ��/H[LFDO�XQLWV�
IRUPHG�E\�FRQYHUVLRQ�KDYH�WKH�VDPH EDVH��)RU�H[DPSOH��WKH�EDVLV�RI�WKH�OH[LFDO�XQLW�
DFW��� ZKLFK� LV� D� YHUE�� LQ� WKLV� FDVH� FRLQFLGHV� ZLWK� WKH� QRXQ� URRW� DFW��� 7KHVH� WZR�
VHPDQWLFDOO\�GLIIHUHQW�OH[LFDO�XQLWV�DUH�GLVWLQJXLVKHG�E\�WKH�V\VWHP�RI�WKHLU�IRUPV� �
WKH�SDUDGLJP��7KH�QRXQ�DFW� KDV�WKH�VXEVWDQWLYH�V\VWHP�RI�LQIXVLYH�VXIIL[HV�±µV��±V��V�
¶�� WKH� YHUE� DFW� KDV� WKH� YHUE� V\VWHP� RI� LQIOHFWLYH� VXIIL[HV� ±V�� ±HG�� ±LQJ�� 7KLV�
GLVWLQJXLVKHV�WKHP�DV�GLIIHUHQW�OH[LFDO�XQLWV��IRUPHG�WKURXJK�D�SDUDGLJP�FKDQJH��

7UDQVLWLRQ�RI�WHUPV�WR�FRPPRQ�ODQJXDJH�JURXS� 2QH�RI�WKH�PDLQ�FKDQQHOV�
RI�SHQHWUDWLRQ�RI�SURIHVVLRQDO�VSHFLDOL]HG�OH[LFDO�XQLWV�LQWR�WKH�FRPPRQO\�XVHG�OH[LFDO�
VWUXFWXUH�LV�WKH�XVH�RI�WKLV�YRFDEXODU\�LQ�WKH�PHGLD��VFLHQWLILF�DQG�WHFKQLFDO�IRUXPV��
FRQIHUHQFHV��V\PSRVLD��GXULQJ�YDULRXV�PHHWLQJV�RI�UHSUHVHQWDWLYHV�RI�GLIIHUHQW�ILHOGV��
QRW�RQO\�SK\VLFV��HWF��ZKLFK�FRQWULEXWHV�WR�WKH��SURSDJDQGD��RI�WKLV�YRFDEXODU\�DQG�
LWV� JUDGXDO� DVVLPLODWLRQ� E\� WKH� EURDG�PDVVHV� RI� SHRSOH�� ³,W� LV� WKDQNV� WR� WKH� ZLGH�
GLVVHPLQDWLRQ�RI�VFLHQWLILF�DQG�WHFKQLFDO�NQRZOHGJH�����WKH IUHTXHQW�XVH�RI�WHUPV�LQ�
QHZVSDSHU�WH[WV��RQ�UDGLR�DQG�WHOHYLVLRQ�FRQWULEXWHV��RQ�WKH�RQH�KDQG��WR�WKHLU�JUDGXDO�
DVVLPLODWLRQ�E\�ZLGH�UHDGHUVKLS��DQG�RQ�WKH�RWKHU�KDQG��WKH�SURIHVVLRQDO�OH[HPH�WXUQV�
LQWR�D�ZRUG�IRU�VSHFLDOLVWV�LQWR�³ZRUGV�IRU�DOO´��*RDWO\��������S�������7UDQVLWLRQ�RI�
SURIHVVLRQDO�OH[LFDO�XQLWV�RFFXUV�LQ�VWDJHV��,GHQWLILHG�DUH�WZR�VWDJHV�RI�WKLV�WUDQVLWLRQ��
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GHWHUPLQLOL]DWLRQ�DQG�GHVSHFLDOL]DWLRQ��7KH�EDVLV�RI�WKH�SURFHVV�RI�GHVSHFLDOL]DWLRQ�
DQG�GHWHUPLQLOL]DWLRQ�LV�WKH�XVH�RI�SURIHVVLRQDO�OH[LFDO�XQLWV�LQ�QRQ�VSHFLDO�OLWHUDWXUH��
LQFOXGLQJ�ILFWLRQ��$W� WKH�VDPH�WLPH��WKH�WHUP�PD\�LQIOXHQFH�WKH�FRQWH[W�E\�SXWWLQJ�
IRUZDUG� D� IXQFWLRQDO�VW\OLVWLF� FRORULQJ� DJDLQVW� WKH� EDFNJURXQG� RI� DQ� LQDSSURSULDWH�
FRQWH[W��7KH�FRQWH[W�PD\�DOVR�DIIHFW� WKH� WHUP�DQG� FRQWULEXWH� WR� WKH�DSSHDUDQFH�RI�
DGGLWLRQDO�FRQQRWDWLRQ�PHDQLQJV�LQ�WKH�WHUP�

���'LVFXVVLRQ

5HVHDUFKHU� 6PLUQLWVN\� )�,�� LQ� KLV� ZRUNV� GLVDJUHHV� ZLWK� WKH� VHPDQWLF�
LQWHUSUHWDWLRQ� RI� WKH� FRQFHSW� ³FRQYHUVLRQ´�� DFFRUGLQJ� WR� ZKLFK� FRQYHUVLRQ� LV� ³D�
FKDQJH� LQ� WKH�PHDQLQJ�RI� D� OH[LFDO� XQLW´��7KH� UHVHDUFKHU� DOVR�GRHV�QRW� DFFHSW� WKH�
V\QWDFWLF� LQWHUSUHWDWLRQ� RI� WKH� FRQFHSW� XQGHU� FRQVLGHUDWLRQ�� ZKLFK� FRQVLGHUV�
FRQYHUVLRQ�³D�FKDQJH�LQ�WKH�V\QWDFWLF�IXQFWLRQ�RI�D�OH[LFDO�XQLW´��7KH�UHVHDUFKHU�GLG�
QRW�WDNH�LQWR�DFFRXQW�WKH IDFWRU�WKDW�OH[LFDO�XQLWV�UHIHU�WR�FHUWDLQ�JUDPPDWLFDO�W\SHV�
QRW�RQO\�LQ�DFFRUGDQFH�ZLWK�WKH�V\VWHP�RI�WKHLU�IRUPV��EXW�DOVR�GHSHQGLQJ�RQ�WKHLU�
JUDPPDWLFDO�FRQQHFWLRQV�ZLWK�RWKHU�OH[LFDO�XQLWV��7KH�PLVWDNH�ZDV�LQ�WKH�RSLQLRQ�WKDW�
RQH�SDUDGLJP�LV�HQRXJK�IRU�WKH�JUDPPDWLFDO�GHVLJQ�RI�D�OH[LFDO�XQLW��$QRWKHU�OLQJXLVW�
$UQROG� ,�9�� VXEMHFWV� WKLV� LQWHUSUHWDWLRQ� WR� FULWLFLVP�� FRQVLGHULQJ� LW� XQDFFHSWDEOH�

�$UQROG� ������S��������,I�ZH�DQDO\]H�WKH�OH[LFDO�XQLWV��DFWV��DFWV��ZH�FDQ�GHWHUPLQH�
WKDW�ERWK�RI�WKHP�FDQ�EHORQJ�WR�RQH�RI�WZR�SDUDGLJPV��DFW��DFWV��DFWHG��DFWLQJ �YHUE��
DQG�DFW��DFWV �QRXQ���7KH\�PD\�KDYH�RQH�PHDQLQJ�RU�DQRWKHU��(YHQ�WKH�HQGLQJ�±V LQ�
WKH�IRUP�RI�DFWVPLVOHDGV�XV�LQ�GHILQLQJ�WKH�PHDQLQJ��VLQFH�WKHUH�DUH�OH[LFDO�XQLWV�ZLWK�
VXFK�DQ�HQGLQJ�LQ�ERWK�SDUDGLJPV��,W�VKRXOG�EH�DGGHG�WKDW�HDFK�RI�WKHVH�OH[LFDO�XQLWV�
LV� XVHG� LQ� WKH� ODQJXDJH� ZLWKRXW� DQ\� DGGLWLRQDO� PRUSKRORJLFDO� LQGLFDWRUV��
&RQVHTXHQWO\�� PDQ\� UHVHDUFKHUV� EHOLHYH� WKDW� QRW� RQO\� PRUSKRORJLFDO�� EXW� DOVR�
V\QWDFWLF� IDFWRUV�� ZRUG� RUGHU�� FKDQJHV� LQ� YDOXHV�� YDULRXV� DVVRFLDWLRQV� DQG�
UHODWLRQVKLSV�ZLWK�URZV�RI�DOUHDG\�H[LVWLQJ�OH[LFDO�XQLWV�DFW�LQ�FRQYHUVLRQ��$FFRUGLQJ�
WR� V\QWDFWLF� DSSURDFK� FRQYHUVLRQ� LV� D� IXQFWLRQDO� VKLIW�� $PHULFDQ� DQG� (QJOLVK�
UHVHDUFKHUV�FRQVLGHU�FRQYHUVLRQ�WR�EH�WKH�IRUPDWLRQ�RI�D�OH[LFDO�XQLW�RI�RQH�SDUW�RI�
VSHHFK�IURP�WKH�ZRUG�RI�DQRWKHU�SDUW�RI�VSHHFK��+RZHYHU��WKH\�DUJXH�WKDW�WKH�OH[LFDO�
XQLWV�LQ�PRGHUQ�(QJOLVK�FDQ�VLPXOWDQHRXVO\�SHUIRUP�WKH�IXQFWLRQV�RI�GLIIHUHQW�SDUWV�
RI� VSHHFK�� 7KLV� LQWHUSUHWDWLRQ�PD\�PHDQ� WKDW� LQ� (QJOLVK� WKHUH� LV QR� GLYLVLRQ� LQWR�
GLIIHUHQW�JUDPPDWLFDO�FDWHJRULHV�RI�OH[LFDO�XQLWV��VLQFH�WKH�VDPH�OH[LFDO�XQLW�FDQQRW�

VLPXOWDQHRXVO\�UHIHU�WR�GLIIHUHQW�SDUWV�RI�VSHHFK��*LQVEXUJ� ������=KOXNWHQNR���������
7UDQVLWLRQ�RI�SURIHVVLRQDO�OH[LFDO�XQLWV�LQWR�WKH�FRPPRQ�XVDJH�RFFXUV�LQ�VWDJHV�E\�
VSHFLDOL]DWLRQ�DQG�GHWHUPLQLVP��$QDO\VLV�RI�WKH�VWXGLHG�OH[LFDO�XQLWV�VKRZHG�D�VKLIW�
LQ�WKH�YDOXHV�RI�WKHVH�XQLWV�GXULQJ�WKH�WUDQVLWLRQ�WR�WKH�FRPPRQO\�XVHG�ODQJXDJH��7KH�
UHVXOWV� RI� WKH� VWXG\� FRQILUP� WKDW� WKH� WHUPLQRORJLFDO� OH[LFDO� XQLW RI� WKH� VSKHUH� RI�
SK\VLFV�EHFRPHV�FRPPRQ�DIWHU�JRLQJ�EH\RQG�WKH�QDUURZ�WHUPLQRORJLFDO�XVDJH�ZLWK�
D�YDULHW\�RI�IXQFWLRQDO�XVHV��7KHVH�WHUPV�KDYH�ERWK�D�GLUHFW�PHDQLQJ�DQG�D�ILJXUDWLYH�
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PHDQLQJ�� ZKLFK� FUHDWH� DGGLWLRQDO� LPDJHV� IRU� REMHFWV�� DFWLRQV�� HWF��� H[SDQG� WKHLU�
VHPDQWLF�VFRSH�DQG�IRUP�D�QRQ�WHUPLQRORJLFDO�PHDQLQJ�

���6XPPDU\

7KH�UHVHDUFK�FRQGXFWHG�FRQWULEXWHG�WR�GHILQLQJ�VXFK�ZRUG�IRUPLQJ�ZD\V�DV�
VXEVWDQWLYDWLRQ��FRQYHUVLRQ��HSRQ\P�WHUPV��FRPSRXQGLQJ�DQG�VKRUWHQLQJ��DV�ZHOO�DV�
DIIL[DWLRQ��WKH�ILUVW�WZR�RI WKHP�EHLQJ�WKH�PRVW�SURGXFWLYH�RQHV�$QDO\VLV�RI�WKH�OH[LFDO�
XQLWV�RI�PXOWL�SK\VLFV�ILHOGV�VKRZ�WKDW� WKH�UROH�RI�FRQYHUVLRQ�LQ�ZRUG�IRUPDWLRQ�LV�
PXFK� EURDGHU� WKDQ� VXEVWDQWLYDWLRQ� DQG� OH[LFDOL]DWLRQ�� VLQFH� RQO\� WKH� JUDPPDWLFDO�
IRUPV� RI� WKH� YHUE� DUH� VXEVWDQWLDWHG�� DQG� PDQ\� SDUWV� RI� VSHHFK� DUH� VXEMHFWHG� WR�
FRQYHUVLRQ��,W� LV�FRQFOXGHG�WKDW� LQ�IRUPLQJ�WHUPV�QRW�RQO\�QRXQV��YHUEV��DGMHFWLYHV�
DQG� DGYHUEV� WDNH� SDUW��*UHDW� LV� WKH� UROH� RI� FRQMXQFWLRQV� DQG� SUHSRVLWLRQV� LQ�ZRUG�
IRUPLQJ�SURFHVV�DV�ZHOO�

$FNQRZOHGJHPHQWV
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