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$EVWUDFW

7KH� DUWLFOH� GLVFXVVHV� WKH� VSHFLILFV� RI� WKH� VHPDQWLF� VWUXFWXUH� RI� GHULYDWLYHV� RI� WKH�
5XVVLDQ� ODQJXDJH�� 7KH� VXEMHFW� RI� WKH� VWXG\�ZDV� WKH� LGLRP� RI� WKH�ZRUG�IRUPDWLRQ�
VHPDQWLFV� RI� 5XVVLDQ� QRXQV�� ZKLFK� LV� SDUWLFXODUO\� GLIILFXOW� LQ� WKH� OLQJXRGLGDFWLF�
GHVFULSWLRQ�RI�WKH�ODZV�DQG�PHFKDQLVPV�RI�5XVVLDQ�ZRUG�IRUPDWLRQ��7KH�SXUSRVH�RI�
WKH�ZRUN�LV�WR�FKDUDFWHUL]H�LQ�D�OLQJXLVWLF�DQG�PHWKRGRORJLFDO�DVSHFW�GHULYDWLYH�QRXQV��
WKH�VHPDQWLFV�RI�ZKLFK�DUH�QRW�D�VLPSOH�VXP�RI�WKH�YDOXHV�RI�WKH�PRWLYDWLQJ�EDVLV�DQG�
IRUPDQW��EXW�WKHLU�LQWHUDFWLRQ��DV�D�UHVXOW�RI�ZKLFK�D�QHZ�PHDQLQJ�LV�IRUPHG��7KH�ZRUN�
VWDWHV� WKDW� LQ� WKH�5XVVLDQ� ODQJXDJH� GHULYDWLYH�ZRUGV�ZLWK�GLIIHUHQW� W\SHV� RI�ZRUG�
IRUPDWLRQ�VHPDQWLFV�DUH�GLVWLQJXLVKHG��7KH�OH[LFDO�PHDQLQJV�RI�GHULYDWLYHV�RI�QRXQV�
PD\�FRQWDLQ�DGGLWLRQDO�VHPDQWLF�FRPSRQHQWV��ZKLFK�DUH�QHLWKHU�LQ�WKH�PHDQLQJV�RI�
WKH�JHQHUDWLQJ�VWHPV��QRU�LQ�WKH�PHDQLQJV�RI�ZRUG�IRUPLQJ�DIIL[HV��7KH�DPELJXLW\�RI�
DIIL[HV� LQ� WKH� 5XVVLDQ� ODQJXDJH� GHILQHV� RQH� RI� WKH�ZLGHVSUHDG� W\SHV� RI� LGLRPDWLF�
VHPDQWLFV�RI�D�GHULYHG�ZRUG��,W�LV�HVWDEOLVKHG�WKDW�WKH�UHDOL]DWLRQ�RI�WKLV�RU�WKDW RWKHU�
OH[LFDO� PHDQLQJ� LV� QRW� DOZD\V� SUHGLFWDEOH�� WKH� VHPDQWLF� LQFUHPHQW� FDQQRW� EH�
DXWRPDWLFDOO\�GHGXFHG�IURP�WKH�ZRUG�EXLOGLQJ�VWUXFWXUH�DQG�VHPDQWLF�FRPSRQHQWV�RI�
WKH�ZRUG��7KH�EULJKWQHVV�DQG�WUDQVSDUHQF\�RI�WKH�LQWHUQDO�IRUP�RI�VXFK�GHULYDWLYHV�
DOORZV�\RX�WR�XVH�WKHP�WR�QDPH�D�YDULHW\�RI�REMHFWV�DQG�SKHQRPHQD� 7KH�VHPDQWLFV�
RI� PRWLYDWLQJ� IRXQGDWLRQV�� QDPHO\� WKH� IUDJPHQWV� RI� UHDOLW\� EHKLQG� WKHP�� SURYLGH�
5XVVLDQ� VSHDNHUV�ZLWK�DQ� XQGHUVWDQGLQJ� RI� WKH� JHQHUDO�PHDQLQJ� RI� WKH� GHULYDWLYH��
ZKLFK�LV�QRW�DOZD\V�UHOHYDQW�IRU�IRUHLJQ�SKRQHV� ,Q�WKH�SUDFWLFH�RI�WHDFKLQJ�5XVVLDQ�
DV�D�IRUHLJQ�ODQJXDJH��GHULYDWLYHV�ZLWK�DQ�LGLRPDWLF�W\SH�RI�VHPDQWLFV�VKRXOG�EH�JLYHQ�
VSHFLDO�DWWHQWLRQ��:RUG�IRUPDWLRQ�DQDO\VLV�DW�DOO�VWDJHV�RI�WUDLQLQJ�IRUPV�WKH�DELOLW\�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

1LNRODHYD��$��1���)DWNKXWGLQRYD��9��*���	 .KURPRY��6��6����������,GLRPDWLFLW\�VHPDQWLFV�RI�
GHULYHG�ZRUGV�LQ�5XVVLDQ��/LQJXLVWLF�DQG�PHWKRGLFDO�DVSHFWV��-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�
/LQJXLVWLFV�����63�����������

� .D]DQ )HGHUDO�8QLYHUVLW\
� .D]DQ�)HGHUDO�8QLYHUVLW\��IDYHQHUD#PDLO�UX
� 0RVNRZ�3RO\WHFKQLF�8QLYHUVLW\
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WR� REVHUYH�� JHQHUDOL]H� DQG� V\VWHPDWL]H� OH[LFDO� XQLWV� DFFRUGLQJ� WR� WKHLU� OLQJXLVWLF�
SURSHUWLHV��WR�HVWDEOLVK�LQWHUQDO�VWUXFWXUDO�VHPDQWLF�UHODWLRQVKLSV�DQG�SDWWHUQV��

.H\ZRUGV� 5XVVLDQ� /DQJXDJH�� :RUG� )RUPDWLRQ�� 'HULYDWLYH�� ,GLRPDWLFLW\��
/LQJXRGLGDFWLFV�

�� ,QWURGXFWLRQ

7KH� IRUPDWLRQ� RI� HIIHFWLYH� PHQWDO� VWUDWHJLHV� LQ� WKH� SURFHVV� RI� WHDFKLQJ�
5XVVLDQ�DV�D�IRUHLJQ�ODQJXDJH�LV�LQH[WULFDEO\�OLQNHG�ZLWK�WKH�DELOLW\�WR�JHQHUDOL]H�DQG�
V\VWHPDWL]H� OH[LFDO� XQLWV� DFFRUGLQJ� WR� WKHLU� IRUPDO�VWUXFWXUDO�� VHPDQWLF� DQG�
RQRPDVLRORJLFDO� SURSHUWLHV�� ZKLFK� DUH� UHIOHFWHG� LQ� WKH� WUDGLWLRQDO� �FDQRQLFDO��
GHVFULSWLRQ�RI�QDWXUDO�ODQJXDJHV��/LHEHU�	�6WHNDXHU��������&RUEHWW��������

$V�\RX�NQRZ��WKH�FRQWHQW�RI�OLQJXLVWLF�GLVFLSOLQHV�IRU�VWXGHQWV�RI�5XVVLDQ�DV�
D�IRUHLJQ�ODQJXDJH�VKRXOG�EH�DLPHG�DW�IRUPLQJ�VWXGHQWV
�LGHDV�DERXW�WKH�VWUXFWXUH�RI�
WKH�ODQJXDJH�EHLQJ�VWXGLHG��DV�ZHOO�DV�GHYHORSLQJ�VNLOOV�LQ�WKH�SHUFHSWLRQ�DQG�XVH�RI�
OH[LFDO� XQLWV� LQ� WKH� IORZ� RI� VSHHFK�� � 2QH� RI� WKH�PRVW� LPSRUWDQW� IUDJPHQWV� RI� WKH�
ODQJXDJH� V\VWHP� LV� WKH� GHULYDWLYH� YRFDEXODU\�� ZKLFK� LV� FKDUDFWHUL]HG� E\� YDULRXV�
ZRUG�EXLOGLQJ�UHODWLRQVKLSV�DQG�UHODWLRQVKLSV��:RUG�)RUPDWLRQ���������

7KH�SURFHVV�RI�PDVWHULQJ�WKH�YRFDEXODU\�RI�WKH�5XVVLDQ�ODQJXDJH�LV�YLUWXDOO\�
LPSRVVLEOH� ZLWKRXW� SHQHWUDWLQJ� WKH� IRUPDWLRQ� RI� WKH� VHPDQWLFV� DQG� GHULYDWLRQDO�
VWUXFWXUH� RI� WKH� GHULYHG� ZRUG�� ZKLFK� KDV� EHHQ� FDUULHG� RXW� IRU� D� ORQJ� WLPH�� )RU�
H[DPSOH��WKH�LQWHUQDO�IRUP�RI�WKH�YHUEV�JRHV�WRR�IDU��PXIIOHG��DGGHG��QLEEOHG��IRXOHG��
VQLIIHG��UHHNHG��XQEHOWHG��VHWWOHG��RWERLULYDHWV\D��GHVSLWH�LWV�XVH�LQ�GLIIHUHQW�W\SHV�RI�
GLVFRXUVH�� FROORTXLDO��MRXUQDOLVWLF�DQG�HVSHFLDOO\�LQ�DUW��VHH���9ROVND\D�HW�DO���������
1XUXOOLQD�	�8VPDQRYD���������UHPDLQV�LQFRPSUHKHQVLEOH�WR�IRUHLJQ�VWXGHQWV�GXH�WR�
WKH� FXOWXUDO� DQG� KLVWRULFDO� PDUNLQJ� RI� URRW� PRUSKHPHV� DQG� WKHLU� VXEVHTXHQW�
GHVHPDQWL]DWLRQ��VHH��IRU�H[DPSOH���(URIHHYD�	�5DNKLPRYD� �������+HUH�ZH�REVHUYH�
D�FOHDU�VHPDQWLF�EUHDN�ZLWK�WKH�SUHYLRXV�GHULYDWLRQ�EDVH��,Q�WKLV�FDVH��ZH�DUH�WDONLQJ
DERXW� WKH� LGLRP� RI� D� GLDFKURQRXV� QDWXUH�� ZKLFK� LV� QRW� DOZD\V� UHFRJQL]HG� E\� WKH�
VSHDNHU��EXW�LV�UHYHDOHG�GXULQJ�WKH�HW\PRORJLFDO�DQDO\VLV��

,Q� WKLV� UHJDUG�� WKH� VXEMHFW� RI� RXU� VWXG\� ZDV� WKH� LGLRPDWLVP�
�SKUDVHRORJL]DWLRQ�� RI� WKH� ZRUG�IRUPDWLRQ� VHPDQWLFV� RI� 5XVVLDQ� QRXQV�� ZKLFK� LV�
SDUWLFXODUO\�GLIILFXOW�LQ�WKH�OLQJXRGLGDFWLF�GHVFULSWLRQ�RI�WKH�ODZV�DQG�PHFKDQLVPV�RI�
ZRUG�IRUPDWLRQ��ZRUG�IRUPDWLRQ�SDUDGLJPDWLFV� �6XEERWLQD�HW�DO���������DQG�ZRUG�
IRUPDWLRQ� V\QWDJPDWLFV�� 6R�� WKH� IROORZLQJ� SKUDVHRORJLFDO� PHDQLQJV� LQ� WHUPV� RI�
VHPDQWLFV�RI�QDPHV�FDQQRW�EH�FRPSOHWHO\�GHGXFHG�IURP�WKH�PHDQLQJV�RI�PRUSKHPHV�
KHDG�UHVWUDLQW �IURP�KHDG��� ³VXSSRUW�IRU�WKH�KHDG��IRU�H[DPSOH��LQ�D�FDU´��EDFN�VODS
�IURP�ZHQW�EDFN��� ³KLW��VODS�RQ�WKH�EDFN�RI�WKH�KHDG��


7KH�SXUSRVH�RI�WKH�ZRUN�LV�WR�FKDUDFWHUL]H�LQ�D�OLQJXLVWLF�DQG�PHWKRGRORJLFDO�
DVSHFW�GHULYDWLYH�QRXQV��WKH�VHPDQWLFV�RI�ZKLFK�DUH�QRW�D�VLPSOH�VXP�RI�WKH�YDOXHV�RI�
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WKH�PRWLYDWLQJ�EDVLV�DQG� IRUPDQW��EXW� WKHLU� LQWHUDFWLRQ��DV�D�UHVXOW�RI�ZKLFK�D�QHZ�
PHDQLQJ�LV�IRUPHG���

���0HWKRGV

7KH� UHOLDELOLW\� RI� WKH� UHVXOWV� REWDLQHG� LV� HQVXUHG� E\� WKH� XVH� RI� YDULRXV�
PHWKRGV��WKH�PDLQ�RI�ZKLFK�DUH�VWUXFWXUDO�VHPDQWLF�DQG�IXQFWLRQDO�FRPPXQLFDWLYH��
3UHVHQWDWLRQ�RI�JURXSV�RI�GHULYDWLYHV�ZLWK�WKH�LGLRPDWLF�QDWXUH�RI�VHPDQWLFV�LV�FDUULHG�
RXW�XVLQJ�D�ZLGH�UDQJH�RI�UHVHDUFK�WHFKQLTXHV��ZKLFK�LQFOXGH�FRPSRQHQW�VHPDQWLF�
DQDO\VLV��JHQHUDOL]DWLRQ��FRQWUDVWLQJ�DQG�V\VWHPDWL]DWLRQ��

�� 5HVXOWV�DQG�'LVFXVVLRQ

$OO�GHULYDWLYH�ZRUGV�LQ�5XVVLDQ��DFFRUGLQJ�WR�VFLHQWLVWV��DUH�GLYLGHG�LQWR�WZR�
ODUJH�JURXSV��2QH�JURXS�LQFOXGHV�ZRUGV�ZKRVH�OH[LFDO�PHDQLQJV�DUH�FRPSOHWHO\�PDGH�
XS� RI� WKH�PHDQLQJV� RI� WKHLU� FRQVWLWXHQW� SDUWV�� 6R�� WKH�PHDQLQJ� RI� WKH�ZRUG� KRXVH
�VPDOO�KRXVH��UHSUHVHQWV�WKH�QHW�VXP�RI�WKH�YDOXHV�RI�WKH�PRWLYDWLQJ�EDVLV�KRXVH DQG�
WKH�VXIIL[�YDOXH�LVLN �VPDOO���$QRWKHU�JURXS�LQFOXGHV�ZRUGV�ZKRVH�OH[LFDO�PHDQLQJ�LV�
QRW�FRPSOHWHO\�GHGXFHG�IURP�WKH�PHDQLQJV�RI�WKHLU�SDUWV��³7KLV�LV�KRZ�WKH�PHDQLQJ�
RI� WKH�ZRUG�EUXLVH �WKH�PHDQLQJ�RI� WKH�SURGXFLQJ�DGMHFWLYH�EOXH DQG� WKH�REMHFWLYH�
PHDQLQJ�RI�WKH�VXIIL[� LV�OLNH��GHYHORSV��DV�D�UHVXOW�RI�DGGLWLRQ�\RX�FDQ�RQO\�JHW�WKH�
PHDQLQJ�
VXEMHFW�RI�EOXH�FRORU
��EXW�WKLV�ZLOO�QRW�EH�WKH�OH[LFDO�PHDQLQJ�RI�WKLV�ZRUG��
LW�PHDQV�QRW�DQ\�LWHP�LV�EOXH��EXW�RQO\�
EUXLVH�LV�EOXH
��RWKHU�PHDQLQJV�RI�WKLV�ZRUG�
DUH� OHVV� FRPPRQ�� EXW� WKH\ DUH� RI� WKH� VDPH� QDWXUH�´� �(UPDNRYD�� ������
6DLGDNKPHGRYQD��������

,W�KDV�QRZ�EHHQ�HVWDEOLVKHG�WKDW�VWXGHQWV�RI�5XVVLDQ�DV�D�IRUHLJQ�ODQJXDJH�
VKRXOG� KDYH� D� FOHDU� XQGHUVWDQGLQJ� RI� WKH� FRPSRQHQWV� RI� WKH� OH[LFDO� PHDQLQJV� RI�
PRWLYDWHG�ZRUGV��³LGHQWLI\LQJ�WKHVH�FRPSRQHQWV�VLPXOWDQHRXVO\�PHDQV�UHVROYLQJ�WKH�
LVVXH� RI� LGLRPDWLFLW\� �� QRQ�LGLRPDWLFLW\� RI� WKH� ZRUG�� DQG� WKH� SUDFWLFDO� VWXG\� RI�
LGLRPDWLF� ZRUGV�� DV� \RX� NQRZ�� LV� IXQGDPHQWDOO\� GLIIHUHQW� IURP� VWXG\LQJ� QRQ�
LGLRPDWLF´��8OXNKDQRY��������.KDOLO�HW�DO����������7KXV��WZR�LPSRUWDQW�SUREOHPV�RI�
ZRUG�IRUPDWLRQ� VHPDQWLFV� WKDW� DUH� UHOHYDQW� IRU� WHDFKHUV� RI� 5XVVLDQ� DV� D� IRUHLJQ�
ODQJXDJH�FDQ�EH�GLVWLQJXLVKHG�����WKH�FRPSRQHQWV�RI�WKH�PHDQLQJ�RI�WKH�PRWLYDWHG�
ZRUG�����VHPDQWLF�ODZV�RI�ZRUG�IRUPDWLRQ�DQG�WKHLU�OH[LFDO�LPSOHPHQWDWLRQ��

6R��8OXNKDQRY��������LGHQWLILHV�WKH�IROORZLQJ�FRPSRQHQWV RI�WKH�VHPDQWLF�
VWUXFWXUH�RI�D�ZRUG��ZKLFK�IRUP�LWV�LGLRP�DQG�SUHYHQW�LWV�GHULYDWLRQ�IURP�WKH�PHDQLQJ�
RI� LWV� FRQVWLWXHQW� SDUWV�� ��� VHPDQWLF� FRPSRQHQWV� WKDW� DUH� SDUW� RI� WKH� PRWLYDWLQJ�
FRPSOH[�QDPH��QRW�H[SUHVVHG�LQ�WKH�VWUXFWXUH�RI�WKH�ZRUG��IRU�H[DPSOH��ILJXUH�LVW�ĸ�
ILJXUH�VNDWLQJ�����DGGLWLRQDO�VHPDQWLF�FRPSRQHQWV�WKDW�DUH�QHLWKHU�LQ�WKH�PRWLYDWLQJ�
QRU�LQ�WKH�IRUPDQW�SDUW��IRU�H[DPSOH��JRRG � ³EHFRPH�JRRG´��WKH�FRPSRQHQW�³DERXW�
WKH� SHUVRQ¶V� DSSHDUDQFH´� LV� QRW� RXWSXW��� ��� VHPDQWLF� FRPSRQHQWV� WKDW� IRUP� WKH�
IRUPDQW� SDUW� RI� WKH� PHDQLQJ� RI� ZRUGV� ZLWK� VHPDQWLFDOO\� LQYDULDQW� IRUPDQWV�� IRU�
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H[DPSOH�� HYHQLQJ�WR�D 
HYHQLQJ� QHZVSDSHU
�� RDWPHDO�WR�D � 
RDWPHDO
� �8OXNKDQRY��
������

8QGHU�WKH�SKUDVHRORJL]DWLRQ�RI�WKH�PRUSKHPLF�VWUXFWXUH�RI�WKH�ZRUG��� ZULWHV�
6LGRURYD� �������� RQH� VKRXOG� XQGHUVWDQG� ³D� VSHFLDO� OLQJXLVWLF�FRJQLWLYH� SURFHVV� RI�
GLVFUHSDQF\�EHWZHHQ�WKH�FRQFHSWXDO�HVVHQFH�RI�WKH�OH[LFDO�PHDQLQJ�RI�D�ZRUG�DQG�WKH�
LQWHJUDWLYH� FRQFHSWXDO� VWUXFWXUH� RI� D�PRUSKHPH� V\QWDJPD�� UHVXOWLQJ� LQ� WKH� ORVV� E\�
PRUSKHPHV�RI�WKHLU�PHDQLQJIXO��FRQFHSWXDO��IXQFWLRQDO��VHPDQWLF��SURSHUWLHV�RU�WKH�
DFTXLVLWLRQ�RI�QHZ�RQHV´��

3KUDVHRORJL]DWLRQ�RI�WKH�VHPDQWLF�VWUXFWXUH�RI�D�ZRUG�LV�D�SURFHVV�DV�D�UHVXOW�
RI� ZKLFK� WKH� OH[LFDO� XQLW� GLVSOD\V� WKH� VLJQV� DQG� SURSHUWLHV� RI� SKUDVHRORJLVP�
�OH[LFDOL]HG�SKUDVH�� L�H�� LQGLYLVLEOH�� LQGHFRPSRVDEOH��XQIUHH�� VWDEOH�FRPELQDWLRQ�RI�
ZRUGV��� 7KH� PRVW� VLJQLILFDQW� SURSHUW\� RI� SKUDVHRORJLFDO� XQLWV� LQ� WKLV� UHJDUG� LV�
VHPDQWLF�LQGHFRPSRVDELOLW\��RU�LGLRPDWLFLW\�

7KH�LGHD�WKDW�WKH�PHDQLQJV�RI�GHULYDWLYH�ZRUGV�DUH�UHODWHG�LQ�GLIIHUHQW�ZD\V�
WR�WKH�PHDQLQJV�RI�WKHLU�JHQHUDWRUV�KDV�DOZD\V�ZRUULHG�OLQJXLVWV��7KH�DELOLW\�RI�D�ZRUG�
WR�H[SUHVV�LQ�LWV�OH[LFDO�PHDQLQJ�VRPHWKLQJ�PRUH�WKDQ�ZKDW�LV�FRQWDLQHG�LQ�WKH�WRWDOLW\�
RI� WKH� PHDQLQJV� RI� LWV� FRPSRQHQW� SDUWV� ZDV� QRWHG� E\� 3HVKNRYVN\
��������$QDO\]LQJ�WKH�VHPDQWLFV�RI�WKH�ZRUGV�SURWHLQ DQG�\RON��KH�ZURWH��³7KH�ILUVW�
EHORQJLQJ� RI� WKHVH� ZRUGV� PHDQV� D� FHUWDLQ� FRORU�� WKH� VHFRQG� PHDQV
� DQ� REMHFW�
SRVVHVVLQJ� WKLV� FRORU� 
�� WKH� WKLUG� �WKHUH� LV�QR� VRXQG�KHUH�� WKH� VR�FDOOHG
�QHJDWLYH
��
�
JHQHUDO�REMHFWLYLW\��VLQJXODULW\
��HWF��%XW�ZKHUH�LV�WKH�DIILOLDWLRQ�WKDW�PHDQV�
\HOORZ�
�ZKLWH��HJJ�VXEVWDQFH
"�����2EYLRXVO\��WKLV�PHDQLQJ�LV�FUHDWHG�RQO\�E\�DQ�LQGLYLGXDO�
FRPELQDWLRQ�RI�SUHFLVHO\� WKHVH� WZR�DFFHVVRULHV�DQG�GRHV�QRW�DSSO\� WR�DQ\�RI� WKHP�
VHSDUDWHO\´��3HVKNRYVN\� ������

7KXV�� WKH� PHDQLQJ� RI� D� GHULYDWLYH� ZRUG� LV� WKH� VXP� RI� WKH� PHDQLQJV� RI�
PRUSKHPHV��LWV�FRPSRQHQWV��SOXV�DQ�DGGLWLRQDO�SUHGLFWDEOH�RU�XQSUHGLFWDEOH�PHDQLQJ��
ZKLFK�LV�FDOOHG��LQFUHPHQWDO���³&RPSRQHQWV�RI�PHDQLQJ�WKDW�GR�QRW�UHFHLYH�IRUPDO�
H[SUHVVLRQ�DUH�FDOOHG�VHPDQWLF�LQFUHPHQWV´��(UPDNRYD����������

&RQVLGHULQJ�WKH�VHPDQWLF�GHILQLWLRQV�RI�GHULYDWLYH�ZRUGV�WRJHWKHU�ZLWK�WKHLU�
GHULYDWLYH��.XEU\DNRYD��������FRPHV�WR�WKH�FRQFOXVLRQ�WKDW�GLIIHUHQW�FDVHV�FDQ�EH�
SUHVHQWHG�KHUH�����ZKHQ�WKH�GLVPHPEHUPHQW�RI�WKH�YDOXH�LQ�WKH�GHILQLWLRQ�FRUUHVSRQGV�
WR�WKH�PRUSKRORJLFDO�VHSDUDELOLW\�RI�WKH�GHULYDWLYH�DQG�ZKHQ�DOO�WKH�SDUWV�UHSUHVHQWHG�
LQ�WKH�GHILQLWLRQ�DUH�FRUUHODWHG�WR�WKH�SDUWV�RI�WKH�GHULYDWLYH��FI����KRXVH�� 
OLWWOH�KRXVH
��
DUWLVW� � 
ZRPDQ� DUWLVW
��� ��� ZKHQ� YDOXHV� WKDW� DUH� QRW� IRXQG� LQ� WKH� PRUSKRORJLFDO�
VWUXFWXUH�RI�WKH�GHULYDWLYH�DUH�IL[HG�LQ�WKH�GHILQLWLRQ�RI�D�GHULYDWLYH�ZRUG��FRPSDUH��
UHEHO�� 
RQH�ZKR�>SDUWLFLSDWHV@�LQ�WKH�UHEHOOLRQ
� WHDSRW�� 
YHVVHO�IRU�>EUHZLQJ@�WHD
��HWF��
����.XEU\DNRYDP��������

7KH�LGLRP�RI�WKH�VHPDQWLFV�RI�D�GHULYDWLYH�ZRUG�LV�H[SODLQHG�QRW�RQO\�E\�WKH�
VSHFLILFV� RI� WKH� OH[LFDO�PHDQLQJV� RI� LQGLYLGXDO� GHULYDWLYH� ZRUGV�� EXW� DOVR� E\� WKH�
IHDWXUHV�RI�WKH�ZRUG�IRUPDWLRQ�V\VWHP�RI�WKH�5XVVLDQ�ODQJXDJH��QDPHO\�WKH�SUHVHQFH�
RI�SRO\VHPDQWLF�DIIL[HV��)RU�H[DPSOH��RQH�RI� WKH�PRVW� IUHTXHQW�DQG�UHJXODU�ZRUG�
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IRUPDWLRQ�WRROV�LQ�WKH�5XVVLDQ�ODQJXDJH�LV�WKH�VXIIL[�±QLFN��ZKLFK�IRUPV�WKH�QDPHV�
RI�SHUVRQV��REMHFWV�DQG�SKHQRPHQD�LQ�GLIIHUHQW�ZRUG�IRUPDWLRQ�PRGHOV��

7KH�VWDEOH��³LUUHGXFLEOH´�QDWXUH�RI�VHPDQWLFV�LV�YHU\�RIWHQ�IRXQG�LQ�REMHFW�
QRXQV�ZLWK�D�VSHFLILF�PHDQLQJ�� ,Q� WKLV�UHJDUG��LQGLFDWLRQV�RI�GLVKHV�DUH� LQGLFDWLYH��
ZKLFK� FRQWDLQ�� DW� ILUVW� JODQFH�� LGHQWLFDO� �VHPDQWLF� LQFUHPHQWV��� FKHHVH�QLFNQDPH
�IURP�FKHHVH��� 
GLVK�RI�FRWWDJH�FKHHVH
��EXW�ZK\�QRW�FKHHVH"���:HG�FRWWDJH�FKHHVH�
QLFN �IURP�FRWWDJH�FKHHVH���VRXU�FUHDP�QLFN �IURP�VRXU�FUHDP���EXW��GXPSOLQJ 
IRRG��
ILUVW�RI�DOO��ZLWK�FXUG�ILOOLQJ
 � IURP�FRRN�

%HHWURRW�QLFN � 
FROG� EHHWURRW� VRXS
� �VHPDQWLF� LQFUHPHQW� FROG� DQG� VRXS���
SLFNOH�QLFNQDPH � ³PHDW�RU�ILVK�VRXS�FRRNHG�ZLWK�SLFNOHV´��WKH�VHPDQWLF�LQFUHPHQW�
LV�³SLFNOHV´��DQG�QRW�³SLFNOH´��DV�LW�IROORZV�IURP�WKH�LQWHUQDO�IRUP�RI�WKH�ZRUG����7KLV�
ZRUG�EXLOGLQJ� PRGHO� LV� UHSHDWHG� LQ� WKH� ZRUG� IORXU�QLFN �IURP� IORXU�� � 
D� FRRN�
VSHFLDOL]LQJ�LQ�WKH�SUHSDUDWLRQ�RI�IORXU�SURGXFWV��IURP�GRXJK�
��,Q�WKLV�FDVH��WKH�WDVN�
LV�WR�ILQG�VRPH�LQYDULDQW�RI�WKH�DIIL[�YDOXH�

)XQFWLRQDO�FRQWUDVW� LQ�WKH�QDPHV�RI� VSHFLILF�REMHFWV� �DQ\�DUWLIDFWV��FDQ�EH�
IRXQG�LQ�WKH�IROORZLQJ�QRXQV�ZLWK�WKH VXIIL[��QLN��WH[WERRN�QLFNQDPH��FRQYHUVDWLRQ�
QLFNQDPH�� FROOHFWLRQ�QLFNQDPH�� WDVN�QLFNQDPH�� VRQJ�QLFNQDPH � QDPHV� RI� ERRNV��
FRIIHH�QLFN��WHD�QLFN��PLON�QLFN � QDPHV�RI�YHVVHOV��EXW��VXJDU��SHSSHU��VDOW�VKDNHU��
QLFNQDPH � 
SXUVH
��QRW�IRU�SDSHUV�LQ�JHQHUDO��EXW�IRU�SDSHU�PRQH\��FI��ZDOOHW��GHJUHH�
QLFNQDPH � 
D�GHYLFH�IRU�PHDVXULQJ�WHPSHUDWXUH�LQ�KXPDQV
��FI�� WKHUPRPHWHU��QLFN�
FRZ��QLFN�FDOI � 
URRP�IRU�DQLPDOV
��EXW�VWDEOH�� 
URRP�IRU�KRUVHV
��7KLV�VHULHV�FDQ�EH�
FRQWLQXHG��QLFN�DQW 
GZHOOLQJ�RI�DQWV
��GUHVVLQJ�URRP � ³D�URRP�IRU�XQGUHVVLQJ�LQ�WKH�
EDWKKRXVH´�� JUDSH�QLFN� 
JUDSH� SODQWDWLRQ
�� VHFUHW� QLFN 
D� SODFH� VHUYLQJ� DV� D� VHFUHW�
YDXOW��PRWKHUZRUW�QLFN 
D�PHGLFLQDO�KHUE�RI�WKH�IDPLO\�/DELDFHDH��ZKLFK�LV�D�JRRG�
KRQH\�SODQW
��

,Q�WKLV�FDVH��WKH�SDUWV�RI�WKH�GHULYDWLYH�ZRUG�DUH�LQWHJUDWHG�DQG�WKH�RULJLQDO�
XQLWV�DUH�TXDOLWDWLYHO\�WUDQVIRUPHG��WKH�PRWLYDWLQJ�EDVLV�DQG�IRUPDQW��7KH�VHPDQWLFV�
RI� PRWLYDWLQJ� IRXQGDWLRQV�� QDPHO\� WKH� IUDJPHQWV� RI� UHDOLW\� EHKLQG� WKHP�� SURYLGH�
5XVVLDQ� VSHDNHUV�ZLWK�DQ� XQGHUVWDQGLQJ� RI� WKH� JHQHUDO�PHDQLQJ� RI� WKH� GHULYDWLYH��
ZKLFK�LV�QRW�DOZD\V�UHOHYDQW�IRU�IRUHLJQ�SKRQHV��

6R�� LQ� WKH� VWUXFWXUH� RI� WKH�ZRUG�QLJKW�ODPS 
QLJKW� ODPS
� WKHUH� LV�QR� RWKHU�
LQGLFDWLRQ�WKDQ�WKH�UHIHUHQFH� WR�DQ�REMHFW� WKDW�LV�DVVRFLDWHG�ZLWK�QLJKW��&RUUHODWLRQ�
ZLWK�RWKHU� OH[LFDO�XQLWV��ZKLFK�DUH�WKH�QDPHV�RI� WKH�SDUWV�RI� WKH�GD\��DOORZV�XV� WR�
LGHQWLI\�RWKHU�VHPDQWLF�LQFUHPHQWV�� )URP�WKH�OLQJXLVWLF�DQG�PHWKRGRORJLFDO�SRLQW�RI�
YLHZ��D�IRUHLJQ�VWXGHQW�FDQQRW�VDWLVI\��LQ�SDUWLFXODU��WKH�RSLQLRQ�WKDW�WKH�VXIIL[�±QLN�LQ�
WKH�ZRUG� GD\�QLFN �IURP�GD\���GD\��PHDQV��
D�VWXGHQW¶V�QRWHERRN�IRU�UHFRUGLQJ�WKH�
JLYHQ�OHVVRQV�DQG�IRU�JUDGHV�RQ�SHUIRUPDQFH�DQG�EHKDYLRU�
��:HG��HYHQLQJ�QLFNQDPH
�IURP�HYHQLQJ��
HYHQLQJ�VWXGHQW
��PRUQLQJ�QLFN �IURP�PRUQLQJ��� 
FKLOGUHQ
V�KROLGD\�
LQ� D� SUHVFKRRO� LQVWLWXWLRQ
�� KDOI�QLFN �IURP� QRRQ�� �OLJKW� PHDO� EHWZHHQ� OXQFK� DQG�
GLQQHU��� PLGQLJKW�QLFNQDPH �IURP�PLGQLJKW���RQH�ZKR�GRHV�QRW�JR�WR�EHG�XQWLO�ODWH�
DW�QLJKW���
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7KH� EULJKWQHVV� DQG� WUDQVSDUHQF\� RI� WKH� LQWHUQDO� IRUP� RI� VXFK� GHULYDWLYHV�
DOORZV�\RX�WR�XVH�WKHP�WR�QDPH�D�YDULHW\�RI�REMHFWV�DQG�SKHQRPHQD���9HU\�RIWHQ��WKH�
OH[LFDO� PHDQLQJ� RI� VXFK� GHULYDWLYHV� FRQWDLQV� EDFNJURXQG� FXOWXUDOO\� PDUNHG�
NQRZOHGJH��6XQGD\�QLFN �IURP�6XQGD\���6DWXUGD\�QLFN �IURP�6DWXUGD\��� 
IRUPV�RI�
FROOHFWLYH�ODERU��YROXQWDU\��FROOHFWLYH��JUDWXLWRXV�ZRUN�RQ�RQH�6XQGD\�RU�RWKHU�QRQ�
ZRUNLQJ�KRXUV´��

7KH� SKUDVHRORJLFDO� QDWXUH� RI� VHPDQWLFV� LV� FKDUDFWHULVWLF� RI� WKH� QDPHV� RI�
SHUVRQV��E\�DQ\�FULWHULRQ��7KLV�W\SH�RI�OH[LFDO�PHDQLQJ�LV�UHSUHVHQWHG�LQ�5XVVLDQ�E\�
GLIIHUHQW�GHULYDWLRQDO�PHDQLQJV� )RU�H[DPSOH��LQ�WKH�PHDQLQJ�RI�WKH�ZRUG�VXEPDULQH�
QLFNQDPH � 
D�VDLORU�VHUYLQJ�LQ�WKH�VXEPDULQH�IOHHW��VSHFLDOLVW�LQ�XQGHUZDWHU��GLYLQJ�
RSHUDWLRQV
� WKH�SDUWV
� IDFH� 
DQG
�SURIHVVLRQ� 
IDOO� WR� WKH�VKDUH�RI� LQFUHPHQW��7KH\�DUH�
QHLWKHU�FRQWDLQHG�LQ�WKH�VHPDQWLFV�RI�WKH�PRWLYDWLQJ�EDVLV�³XQGHU�ZDWHU´�QRU�LQ�WKH�
PHDQLQJ�RI�WKH�VXIIL[�±QLN�

2WKHU�H[DPSOHV�LQFOXGH��QLFNQDPH�ZLUH 
UDLOZD\�HPSOR\HH
��:HG�QLFNQDPH�
ERDUG � ³DQ�HPSOR\HH�RI�WKH�FLYLO�DLU�IOHHW�VHUYLQJ�SDVVHQJHUV�RQ�DQ�DLUSODQH��VWHZDUG�
DQG�VWHZDUGHVV�´�� JXDUG�QLFN 
KH�ZKR�JXDUGV
��EDODODLND�QLFN �WKH�RQH�ZKR�SOD\V�WKH�
EDODODLND���FDWWOHPDQ � 
PDQ�FDULQJ�IRU�FDWWOH
��GDFKD�QLFN�
KH�ZKR�OLYHV�LQ�WKH�FRXQWU\��
KDV�D� VXPPHU�KRXVH
�� VHUPRQ�QLFN 
RQH�ZKR�UHDGV� WKH�VHUPRQ��FOHUJ\PDQ
��SRFNHW�
QLFNQDPH 
SRFNHW�WKLHI
��YDFDWLRQ�QLFN 
SHUVRQ�ZKR�LV�RQ�YDFDWLRQ
��JUDGXDWLRQ�QLFN

VWXGHQW� JUDGXDWLQJ� IURP� HGXFDWLRQDO� LQVWLWXWLRQ
��:HG� RQH�PRGHO� GHULYDWLYH� SDVV�
QLFN 
D�URRP�IRU�VDQLWDWLRQ��D�SDVVDJH�ZLWK�D�WXUQVWLOH
�

7KH�YDOXHV�QRW�H[SUHVVHG�E\�WKH�ZRUG�IRUPLQJ�VWUXFWXUH�DUH�HDVLO\�UHVWRUHG�
E\� QDWLYH� VSHDNHUV�� ZKLOH� IRU� IRUHLJQ� SKRQHV� LW� UHPDLQV� XQFOHDU� H[DFWO\� ZKLFK�
PHDQLQJV�RU�WKHLU�VKDGHV�DUH�LPSOLHG�KHUH��

7KH�DSSURDFK�WR�WKH�SUREOHP��DFFRUGLQJ�WR�ZKLFK�WKH�PHDQLQJ�RI�WKH�ZRUG�
DV�D�ZKROH�LV�QRW�DOZD\V�HTXDO�WR�WKH�VXP�RI�WKH�YDOXHV�RI�WKH�VHOHFWHG�SDUWV��UHIOHFWV�
WKH�IXQGDPHQWDO�LGHD�WKDW�HDFK�DIIL[�KDV��ILUVWO\��VRPH�LQYDULDQW�YDOXH��DQG�VHFRQGO\��
LW� PD\� DOVR� KDYH� VRPH� PHDQLQJ� �RU� D� FRPSOH[� RI� PHDQLQJV�� XSGDWHG� GXH� WR� WKH�
VSHFLILF�XVH�RI� WKLV�DIIL[��)RU�H[DPSOH��XQGHU�JODVV�QLFNQDPH �IURP�JODVV�� � 
VWDQG�
ZLWK�D�KDQGOH�ZKHUH�WKH�JODVV�LV�LQVHUWHG
��XQGHU�FDQGOH�QLFN �IURP�FDQGOH��� 
VWDQG�
IRU�FDQGOH
��EXW��XQGHU�VQRZ�QLFN �IURP�VQRZ��� 
D�IRUHVW�IORZHU�WKDW�GHYHORSV�XQGHU�
WKH�VQRZ�DQG�EORRPV�LPPHGLDWHO\�DIWHU�LW�PHOWV
��XQGHU�VXQ�QLFN �IURP�VXQ��� 
D�SODQW�
RI�WKH�IDPLO\�$VWHUDFHDH
�

���6XPPDU\

6R�� LQ�WKH�5XVVLDQ�ODQJXDJH��GHULYDWLYH�ZRUGV�ZLWK�DQ� LGLRPDWLF�DQG�QRQ�
LGLRPDWLF�W\SH�RI�VHPDQWLFV�DUH�GLVWLQJXLVKHG��7KH�OH[LFDO�PHDQLQJV�RI�GHULYDWLYHV�RI�
QRXQV� PD\� FRQWDLQ� DGGLWLRQDO� VHPDQWLF� FRPSRQHQWV�� ZKLFK� DUH� QHLWKHU� LQ� WKH�
PHDQLQJV�RI�WKH�JHQHUDWLQJ�VWHPV��QRU�LQ�WKH�PHDQLQJV�RI�ZRUG�IRUPLQJ�DIIL[HV��7KH�
DPELJXLW\�RI�DIIL[HV�LQ�WKH�5XVVLDQ�ODQJXDJH GHILQHV�RQH�RI�WKH�ZLGHVSUHDG�W\SHV�RI�



,GLRPDWLFLW\�6HPDQWLFV�RI�'HULYHG�:RUGV�LQ�5XVVLDQ�«_����

LGLRPDWLF�VHPDQWLFV�RI�D�GHULYHG�ZRUG��,W�LV�HVWDEOLVKHG�WKDW�WKH�UHDOL]DWLRQ�RI�WKLV�RU�
WKDW RWKHU�OH[LFDO�PHDQLQJ�LV�QRW�DOZD\V�SUHGLFWDEOH��WKH�VHPDQWLF�LQFUHPHQW�FDQQRW�
EH�DXWRPDWLFDOO\�GHGXFHG�IURP�WKH�ZRUG�EXLOGLQJ�VWUXFWXUH�DQG�VHPDQWLF�FRPSRQHQWV�
RI�WKH�ZRUG��7KH�VWDWHPHQW�WKDW�WKH�VHPDQWLFV�RI�D�GHULYDWLYH�ZRUG�LV�QRW�D�VLPSOH�
VXP�RI�WKH�PHDQLQJV�RI�LWV�PRUSKHPHV�UHTXLUHV�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�QDWXUH�
RI�FHUWDLQ�GHULYDWLRQDO�WRROV�DQG�JHQHUDWLQJ�IRXQGDWLRQV�

���&RQFOXVLRQ

,Q�WKH�SUDFWLFH�RI�WHDFKLQJ�5XVVLDQ�DV�D�IRUHLJQ�ODQJXDJH��GHULYDWLYHV�ZLWK�
DQ� LGLRPDWLF� W\SH� RI� VHPDQWLFV� VKRXOG� EH� JLYHQ� VSHFLDO� DWWHQWLRQ��:RUG�IRUPDWLRQ�
DQDO\VLV� DW� DOO� VWDJHV� RI� WUDLQLQJ� IRUPV� WKH� DELOLW\� WR� REVHUYH�� JHQHUDOL]H� DQG�
V\VWHPDWL]H�OH[LFDO�XQLWV�DFFRUGLQJ�WR�WKHLU�OLQJXLVWLF�SURSHUWLHV��WR�HVWDEOLVK�LQWHUQDO�
VWUXFWXUDO�VHPDQWLF�UHODWLRQVKLSV�DQG�SDWWHUQV��

$FNQRZOHGJPHQWV

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

5HIHUHQFHV

&RUEHWW�� *��*�� ��������&DQRQLFDO� GHULYDWLRQDO�PRUSKRORJ\��:RUG� 6WUXFWXUH�� ������
��������

(UPDNRYD��2��3����������/H[LFDO�PHDQLQJV�RI�GHULYDWLYH�ZRUGV�LQ�5XVVLDQ��0RVFRZ��
5XVVLDQ�/DQJXDJH�

(URIHHYD�� ,�� 9��� 	� 5DNKLPRYD�� '�� ,�� �������� ([WUDOLQJXLVWLF� SKHQRPHQD�
FDWHJRUL]DWLRQ� LQ� PHGLHYDO� FXOWXUH� �LOOXVWUDWHG� E\� WKH� ZRUGV� ZLWK� WKH� URRW�
³0,5³���-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH����������������

.XEU\DNRYDP��(��6����������7\SHV�RI�ODQJXDJH�PHDQLQJV��6HPDQWLFV�RI�D�GHULYDWLYH�
ZRUG��0RVFRZ��8566�

.KDOLO�� 0��� .KDOLO�� 8��� 	� XO� +DT�� =�� �������� *HRJHEUD� DV� D� VFDIIROGLQJ� WRRO� IRU�
H[SORULQJ�DQDO\WLF�JHRPHWU\�VWUXFWXUH�DQG�GHYHORSLQJ�PDWKHPDWLFDO�WKLQNLQJ�RI�
GLYHUVH�DFKLHYHUV��,QWHUQDWLRQDO�(OHFWURQLF�-RXUQDO�RI�0DWKHPDWLFV�(GXFDWLRQ��
����������������KWWSV���GRL�RUJ����������LHMPH�����

/LHEHU��5���	�6WHNDXHU�� 3�� 3�� �HGV��� ��������7KH�2[IRUG� KDQGERRN� RI� GHULYDWLRQDO�
PRUSKRORJ\� 2[IRUG�8QLYHUVLW\�3UHVV�

1XUXOOLQD�� *��� 	� 8VPDQRYD�� /�� �������� 6HPDQWLF� RI� FRORUV� LQ� 2(0DQGHOVWDPތV�
SRHWU\��$PD]RQLD�,QYHVWLJD������������������

3HVKNRYVN\��$��0����������6HOHFWHG�ZRUNV��0RVFRZ��8FKSHGJL]�
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6LGRURYD�� 7�� $�� �������� 7KH� FRJQLWLYH� DVSHFW� RI� WUDGLWLRQDO� SUREOHPV� RI� ZRUG�
IRUPDWLRQ�DQG�PRUSKHPLF��0RQRJUDSK��$UNKDQJHOVN�

6XEERWLQD��1��6���)DWNKXWGLQRYD��9��*���	�5DWVLEXUVND\D��/��9����������'HULYDWLRQDO�
SDUDGLJPDWLFV�LQ�5XVVLDQ�ODQJXDJH��OLQJXLVWLF�DQG�PHWKRGLFDO�DVSHFWV��0RGHUQ�
-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV��0-/70�������������������

6DLGDNKPHGRYQD�� 8�� '�� �������� 8]EHN� ³PRWDP� \RU�\RU´� VRQJV��8&7� -RXUQDO� RI�
6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK�������������

8OXNKDQRY��,��6����������:RUG�IRUPDWLRQ�VHPDQWLFV�LQ�WHDFKLQJ�5XVVLDQ�DV�D�IRUHLJQ�
ODQJXDJH��6FLHQWLILF�WUDGLWLRQV�DQG�QHZ�GLUHFWLRQV�LQ�WKH�WHDFKLQJ�RI�WKH�5XVVLDQ�
ODQJXDJH�DQG�OLWHUDWXUH��5HSRUWV�RI�WKH�9,�&RQJUHVV�RI�0$35<$/��0RVFRZ��
5XVVLDQ�ODQJXDJH�

9ROVND\D�� $��6���&KXSU\DNRYD�� 2��$���6DIRQRYD� 6��6���	�.DULS]KDQRYD�� *��7��
��������6HPDQWLFR�IXQFWLRQDO�IHDWXUHV�RI� H[SUHVVLYH� GHULYDWLYHV�LQ�WKH�DUWLVWLF�
GLVFRXUVH�RI�9��0DNDQLQ��,QWHUQDWLRQDO�-RXUQDO�RI�(QJLQHHULQJ�DQG�7HFKQRORJ\�
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:RUG�)RUPDWLRQ����������$Q�LQWHUQDWLRQDO�KDQGERRN�RI�WKH�ODQJXDJHV�RI�(XURSH��
9HUODJ��'H�*UX\WHU�0RXWRQ� KWWS���ZZZ�GHJUX\WHU�FRP�YLHZ�VHULDO�������


