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7KH�DUWLFOH�LV�GHYRWHG�WR�VWXG\�RI�ZRUG�FRLQDJH�RI�WKH�5XVVLDQ�VFLHQFH�ILFWLRQ�ZULWHU�
<X��3HWXNKRY��7KH�WKHRUHWLFDO�DQG�PHWKRGRORJLFDO�EDVLV�RI�WKH�VWXG\�ZHUH�WKH�ZRUN�
E\� <X�1�� .DUDXORY� GHYRWHG� WR� WKH� WKHRU\� RI� ODQJXDJH� SHUVRQDOLW\�� LGHDV� RI� (�$��
=HPVND\D�� VFLHQWLVWV� RI� .D]DQ� /LQJXLVWLF� 6FKRRO�� ZKR� SUHVHQW� D� GHVFULSWLRQ� RI�
5XVVLDQ�ZRUG�SURGXFWLRQ�PHFKDQLVP��7KH�SXUSRVH�RI�WKH�VWXG\�LV�LGHQWLI\LQJ�ZD\V�
RI�FUHDWLQJ�ZRUG�EXLOGLQJ�RFFDVLRQDOLVPV�LQ�WKH�QRYHO�³$QJHO�RI�5HWULEXWLRQ´��ZKLFK�
KDV�QRW�\HW�EHHQ�D�VXEMHFW�RI�D�VSHFLDO�VWXG\��DQG�WR�SUHVHQW�FUHDWLYLW\�DV�D�SURGXFW�
SURFHVV��DELOLW\�DQG�SHUVRQDOLW\�SURSHUW\��7KH�VWXG\�VKRZHG�WKDW�ZRUG�EXLOGLQJ�LV�DQ�
LPSRUWDQW� FRPSRQHQW�RI�3HWXNKRY
V� LGLRVW\OH�ZKRVH� QHRORJLVPV�SOD\� D� VLJQLILFDQW�
VHQVH�IRUPLQJ� UROH�� FRQWULEXWH� WR� UHYHDOLQJ� OLQJXLVWLF� FRQVFLRXVQHVV� W\SH� RI� WKH�
ZULWHU
V�SHUVRQDOLW\��KLV�YDOXHV�V\VWHP��7KH�QRYHO�SUHVHQWV�WKH�IROORZLQJ�SURGXFWLYH�
ZD\V�RI�RFFDVLRQDO�GHULYDWLRQ��VHPDQWLF�IXVLRQ��PRUSKRORJLFDO�DGGLWLRQ��SUHIL[DWLRQ��
FOLSSLQJ�RI�WKH�SURGXFLQJ�EDVLV��DIIL[RLG�ZRUG�IRUPDWLRQ��VXEVWLWXWLRQDO�GHULYDWLRQ��
7KH�PRVW�FRPPRQ�DPRQJ�WKH�RFFDVLRQDOLVPV�DUH�FRPSRVLWHV�FUHDWHG�E\�ZRUGV�IXVLRQ�
DQG�ZRUG�VWHPV�DGGLWLRQ��2FFDVLRQDO�QRXQV�DUH�PRVW�RIWHQ�XVHG�LQ�3HWXNKRY¶V�QRYHO�
ZKLFK��RQ�WKH�ZKROH��FRUUHODWHV�ZLWK�JHQHUDO�WHQGHQFLHV�VSHFLILF�WR�RFFDVLRQDO�ZRUG�
IRUPDWLRQ��7KH�PDLQ�UHDVRQ�IRU�RFFDVLRQDOLVPV�FUHDWLRQ�LV�WKH�QHHG�WR�JLYH�QDPHV�WR�
IXWXULVWLF� REMHFWV� RU� SKHQRPHQD�� 7KHLU� DEXQGDQFH� SURYHV� WKDW� WKH� ZULWHU
V� ZRUG�
FRLQDJH�LV�RIWHQ�H[SHULPHQWDO��KLV�XVH�RI�SURWRW\SH�ZRUGV�DQG�DGKHUHQFH�WR�FHUWDLQ�
SDWWHUQV�WHVWLI\�WR�FRQVFLRXV�QDWXUH�RI�WH[W�FUHDWLRQ��7KH�ZRUN�LV�WRSLFDO�LQ�WHUPV�RI�
FODULI\LQJ� VFLHQWLILF� LGHDV� DERXW� RFFDVLRQDO� ZRUG� IRUPDWLRQ� DV� D� SKHQRPHQRQ� RI�
OLQJXLVWLF� SHUVRQDOLW\� LWV� UHVXOWV� FRQWULEXWLQJ� WR� VROYLQJ� SUREOHPV� RI� OH[LFDO�
GHULYDWRORJ\�� OH[LFDO� VHPDQWLFV�� QHRORJ\� ODQJXDJH� VW\OLVWLFV�� :RUN� RQ� WKH� WRSLF�
VHHPV�SURPLVLQJ�DV�D�IXUWKHU�VWXG\�RI�ZRUG�IRUPDWLRQ�DVSHFWV�RI�ILFWLRQ�ZLOO�DOORZ�XV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

/XNDQNLQD�� 7�� $��� 6KFKXNOLQD�� 7�� <��� $PLUNKDQRYD��� .�� 0��� 	� =LQHFNHU�� 7�� ��������
2FFDVLRQDO�GHULYDWLRQ�DV�WKH�UHVXOW�RI�FUHDWLYLW\�RI�ODQJXDJH�SHUVRQDOLW\��RQ�WKH�H[DPSOH�RI�
<X�� 3HWXNKRY
V� QRYHO� �7KH� $QJHO� RI� 5HWULEXWLRQ��� -RXUQDO� RI� 5HVHDUFK� LQ� $SSOLHG�
/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��WDWLDQD��#P\UDPEOHU�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\
� 2WWR�YRQ�*XHULFNH�8QLYHUVLWlW�0DJGHEXUJ
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WR�LQYHVWLJDWH�WKH�IXQFWLRQDO�DQG�SUDJPDWLF�SRWHQWLDO�RI�WKH�ZRUG�IRUPLQJ�UHVRXUFHV�
RI�PRGHUQ�5XVVLDQ�ODQJXDJH�

.H\ZRUGV� :RUG� &RLQDJH�� 2FFDVLRQDOLVPV�� 0HDQV� RI� 2FFDVLRQDO� 'HULYDWLRQ��
/DQJXDJH�1RPLQDWLRQ��/DQJXDJH�3HUVRQDOLW\�

���,QWURGXFWLRQ

2FFDVLRQDO�ZRUGV�KDYH�DOZD\V�EHHQ�WKH�IRFXV�RI�OLQJXLVWV¶�DWWHQWLRQ��6LQFH�
WKH���V�RI�WKH�;;�FHQWXU\�WKHUH�HPHUJHG�VWXGLHV�GHYRWHG�WR�WKHLU�EURDG�DQG�V\VWHPDWLF�
DQDO\VLV��1��%DEHQNR��$��/\NRY��9��/RSDWLQ��1��<DQNR�7ULQLWVND\D��(��=HPVND\D��9��
,]RWRY��5��1DPLWRNRYD��9��3DQ\XVKNLQ��5��.KDQSLUD�DQG�RWKHUV���$XWKRU
V�QHRORJLVPV�
DUH�FRQVLGHUHG�LQ�YDULRXV�DVSHFWV��6WUXFWXUDO�VHPDQWLF��*RURYD\D��������6SLULGRQRY��
������� IXQFWLRQDO�SUDJPDWLF� �3XFKQLQD�� ������ 7LPDVKRYD�� ������� FRJQLWLYH�
�'HQLVRYD�� ������ *RUREHWV� HW� DO��� ������� SV\FKROLQJXLVWLF� �=DOHYVND\D�� ������
7RJRHYD���������PHWKRGLFDO��6PLUQRYD�HW�DO���������0DUW\DQRY�HW�DO����������HWF���EXW�
WKH�UHVHDUFKHUV�SD\�VSHFLDO�DWWHQWLRQ�WR�ZRUG�EXLOGLQJ�QDWXUH�RI�FRLQHG�ZRUGV�

2QH�RI�WKH�PDLQ�VRXUFHV�RI�ZRUG�IRUPDWLRQDO�RFFDVLRQDOLVPV�LV�LQWHQVLYHO\�
GHYHORSLQJ� VFLHQFH� ILFWLRQ�� 7KLV� ZRUN� LV� GHYRWHG� WR� ZRUG�IRUPDWLRQ� RI� WKH� OLWWOH�
VWXGLHG� VFLHQFH� ILFWLRQ� ZULWHU� <XUL� 3HWXNKRY�� ZKRVH� ZRUNV� DUH� HVSHFLDOO\�
GLVWLQJXLVKHG� E\� WKH� DEXQGDQFH� RI� RFFDVLRQDOLVPV� ZKRVH� WH[WV� DUH� LPSRVVLEOH� WR�
XQGHUVWDQG�ZLWKRXW� LQWHUSUHWLQJ��7KH� UHVHDUFK� UHOHYDQFH� LV�GHWHUPLQHG�E\�ERWK� WKH�
�DQWKURSRORJLFDO�RULHQWDWLRQ��DQG�VSHFLDO�DWWHQWLRQ�JLYHQ�WR�WKH��KXPDQ�IDFWRU���WKH�
ODQJXDJH�SHUVRQDOLW\�DV�D�XQLTXH�SKHQRPHQRQ�DQG� LWV� UROH� LQ� WKH� IRUPDWLRQ�RI� WKH�
ZRUOG¶V�OLQJXLVWLF�SLFWXUH��ZKLFK�DUH�FKDUDFWHULVWLF�RI�PRGHUQ�OLQJXLVWLFV��7KH�VWXG\�
RI�ZRUG�IRUPLQJ�DQG�VHPDQWLF�IHDWXUHV�RI�RFFDVLRQDOLVPV��VSHHFK�FRLQHG�ZRUGV��LQ�
ILFWLRQ� KHOSV� UHYHDO� WKH� IHDWXUHV� RI� WKH� ZULWHU¶V� LGHRVW\OH�� LW� SURYLGHV� QHZ�
RSSRUWXQLWLHV�IRU�LQYHVWLJDWLRQ�RI�ODQJXDJH�V\VWHP¶V�VSHFLILF�ODZV��LW�PDNHV�LW�SRVVLEOH�
WR�GHWHUPLQH�FKDQJHV�LQ�5XVVLDQ�ZRUG�IRUPDWLRQ�V\VWHP�DQG�WR�IRUHFDVW�WUHQGV�LQ�LWV�
GHYHORSPHQW�

7KH� DLP� RI� WKH� ZRUN� LV� WR� GHWHUPLQH� ZD\V� RI� FUHDWLQJ� ZRUG�IRUPDWLYH�
RFFDVLRQDOLVPV�LQ�3HWXNKRY
V�QRYHO�³7KH�$QJHO�RI�5HWULEXWLRQ´��ZKLFK�KDV�QRW�\HW�
EHHQ�WKH�VXEMHFW�RI�D�VSHFLDO�VWXG\��DQG�WR�SUHVHQW�FUHDWLYLW\�DV�D�SURGXFW��SURFHVV��
DELOLW\�DQG�SHUVRQDOLW\�SURSHUW\�

7KH�REMHFW�RI�UHVHDUFK�DUH�RFFDVLRQDO�ZRUGV�XVHG�LQ�WKH�QRYHO�
7KH� VXEMHFW� RI� WKH� VWXG\� LV� WKH� SURFHVV� RI� ZRUG� FUHDWLRQ� DV� D� XQLTXH�

SKHQRPHQRQ�RI�ODQJXDJH�SHUVRQDOLW\�DLPHG�DW�FUHDWLQJ�D�QHZ�OH[LFDO�XQLW�WKDW�PHHWV�
WKH�UHTXLUHPHQWV�RI�D�FHUWDLQ�FRPPXQLFDWLYH�DFW�

7KH� PDWHULDO� IRU� DQDO\VLV� ZDV� WKH� QRYHO� E\� 3HWXNKRY� �7KH� $QJHO� RI�
5HWULEXWLRQ´�IURP�ZKLFK�WKH�DXWKRU
V�QHRORJLVPV�ZHUH�H[WUDFWHG��(VFDOHUD�&KiYH]�HW�
DO���������
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���0HWKRGV�DQG�0HWKRGRORJ\

7KH�UHVHDUFK�LV�EDVHG�RQ�D�IXQFWLRQDO�FRPPXQLFDWLYH�DSSURDFK�WKH�FRUH�RI�
ZKLFK� LV� WKH� WKHRU\�RI�.DUDXORY¶V� ODQJXDJH�SHUVRQDOLW\��$FFRUGLQJ� WR�KLV�FRQFHSW��
DQ\� WH[W� DFFXPXODWHV�� D�� D� VHJPHQW� RI� WKH� ODQJXDJH� SLFWXUH� RI� WKH� ZULWHU
V� ZRUOG�
�RULJLQDO� OH[LFRQ�� JUDPPDU� XQLWV� VHPDQWLF� XQLWV��� E�� DXWKRU¶V� LQIRUPDWLRQDO�
WKHVDXUXV��DHVWKHWLFDOO\�FRPSOHWHG��F��PRWLYDWLRQDO�VHWV�RI�WKH�WH[W¶V�FUHDWRU�

7KH�VWXG\�DOVR�UHOLHV�RQ�WKH�FRQFHSW�RI�DFWLYH�JUDPPDU��ZKLFK�LPSOLHV�DQ�
DQDO\VLV� RI� �OLYLQJ� ZD\V� RI� FUHDWLQJ� ZRUGV��� RQ� VFLHQWLILF� UHVHDUFKHV� RI� 2��
*DELQVND\D�� ,�� 7RURSWVHYD�� $�� /\NRYD�� 5�� 1DPLWRNRYD�� *�� 3ORWQLNRYD�� ,��
8OXNKDQRYD�� 9�� /RSDWLQ�� DQG� RWKHUV�� ZKLFK� GHVFULEH� PHFKDQLVP� RI� WKH� ZRUG�
SURGXFWLRQ�SURFHVV��6SLULGRQRY��������

7KH� UHVHDUFK� PHWKRGRORJ\� LQYROYHV� WKH� XVH� RI� PHWKRG� RI� OLQJXLVWLF�
GHVFULSWLRQ� ZLWK� HOHPHQWV� RI� LQWHUSUHWDWLRQ� DQDO\VLV� RI� GHULYHG� XQLWV�� FRQWLQXRXV�
VDPSOLQJ� RI� OH[LFDO� PDWHULDOV�� WKH� PHWKRG� RI� VWUXFWXUDO� DQG� VHPDQWLF� GHULYDWLRQDO�
DQDO\VLV��WKH�PHWKRG�RI�FRQWH[WXDO�DQDO\VLV��LQ�GHVFULELQJ�WKH�IXQFWLRQLQJ�RI�FRLQHG�
ZRUGV��

���5HVXOWV�DQG�'LVFXVVLRQ

:RUG�IRUPDWLRQ�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�LGLRVW\OH�RI�WKH�VFLHQFH�
ILFWLRQ� ZULWHU� 3HWXNKRY�� 7KH� IXQFWLRQLQJ� RI� WKH� LQGLYLGXDO� DXWKRU
V� QHRORJLVPV�
GHWHUPLQHV�XQLTXHQHVV�RI�KLV�WH[WV��3HUIRUPLQJ�WKH�UROH�RI�QHZ�YHUEDO�LPDJHV��WKH\��
WRJHWKHU� ZLWK� RWKHU� ODQJXDJH� WRROV�� FRQWULEXWH� WR� WKH� LQWHUSUHWDWLRQ� RI� WKH� ZRUN¶V�
DUWLVWLF�FRQFHSW��WR�WKH�SHUFHSWLRQ�RI�WKH�W\SH�RI�OLQJXLVWLF�FRQVFLRXVQHVV�RI�WKH�ZULWHU
V�
SHUVRQDOLW\�� KLV� V\VWHP� RI� YDOXHV�� 7KH� QRPLQDWLRQ� SURFHVV� LV� WKH� PHFKDQLVP� RI�
OLQJXRFUHDWLYH� WKLQNLQJ� DOORZLQJ� WKH� OLQJXLVWLF� SHUVRQDOLW\� WR� VKRZ� KLV� RZQ�
XQGHUVWDQGLQJ�RI�WKH�ZRUOG�WKURXJK�DQDO\VLV�DQG�V\QWKHVLV�RI�WKH�OLQJXLVWLF�IRUP�

<XUL�3HWXNKRY
V�DWWLWXGH�WR�WKH�ZRUOG�LV�FKDUDFWHUL]HG�E\�WKH�RSSRVLWLRQ�RI�
5XVVLD� WKH�HQWLUH�5XVVLDQ��³RXU�RZQ´��ZRUOG� WR� WKH�:HVWHUQ��³DOLHQ´��RQH��:RUG�
EXLOGLQJ� GHYLFHV� XVHG� E\� 3HWXNKRY� DUH� DLPHG� DW� IRUPLQJ� LQ� WKH� UHDGHU� D� FHUWDLQ�
DWWLWXGH�WR�WKH�ZRUOG�RI�WKH�DXWKRU
V�GHVLUHG�DQJOH�RI�SHUFHSWLRQ�RI�WKH�VXUURXQGLQJ�
UHDOLW\�� 7KLV� ɫDQ� EH� VHHQ� LQ� WKH� �$QJHO� RI� 5HWULEXWLRQ�� QRYHO�� WKLV� RSSRVLWLRQ� LV�
UHYHDOHG� DV� D� FRQIURQWDWLRQ� EHWZHHQ� WKH� SODQHW�(DUWK� DQG� WKH� DOLHQV� IURP� DQRWKHU�
XQLYHUVH�

,Q�WKH�GHSLFWLRQ�RI�HDUWKO\�WKLQJV��WKH�DXWKRU�XVHV�WKH�ODQJXDJH�ZKLFK�LV�PRVW�
RIWHQ�QRW�FRORXUHG�HPRWLRQDOO\�DQG�FRQWDLQV�PLQLPXP�RI�RFFDVLRQDO�FRLQHG�ZRUGV��
7KH� LPDJH�RI�5XVVLD� LV� ILOOHG�ZLWK� VDFUHG�PHDQLQJ�� LW� LV�5XVVLD��XQWRXFKHG�E\� WKH�
GHVWUXFWLYH� WHFKQRFUDWLF� LQIOXHQFH� RI� FLYLOL]DWLRQ� HYHQ� LQ� WKH� GLVWDQW� ��WK� FHQWXU\��
ZKHUH�WKH�DXWKRU�VHHV�WKH�ODVW�VKHOWHU�RI�SHDFH��KDUPRQ\��WKH�KXPDQ¶V�ODVW�KRSH�WR�EH�
SURWHFWHG� IURP� WKH� GHVWUXFWLYH� LQIOXHQFH� RI� WKH� EUXWDO� VXSHUFLYLOL]DWLRQ� RI� DQRWKHU�
XQLYHUVH��1HYHUWKHOHVV��3HWXNKRY�LQ�KLV�ZRUNV�GHSLFWV�UDWKHU�KLJK�OHYHOV�RI�VFLHQFH�
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DQG�WHFKQRORJ\�GHYHORSPHQW�RI�PDQNLQG��5XVVLDQV���7KLV�SURJUHVV��IURP�WKH�DXWKRU¶V�
SRLQW�RI�YLHZ��KDV�QRW�\HW�UHDFKHG�SHUIHFWLRQ��EXW�FRQVLGHUDEO\�H[FHHGV�RWKHU�QDWLRQV¶�
SRWHQWLDO�

:KLOH�GHSLFWLQJ�RWKHU�SHRSOHV�� D�PXFK� ODUJHU�QXPEHU�RI�DXWKRULDO�FRLQHG�
ZRUGV�DUH�LQWURGXFHG��ZKLFK�GHPRQVWUDWHV�WKHLU�KLJK�OHYHO�RI�SURJUHVV��0RVWO\��WKHVH�
DUH�QRXQ�QHRORJLVPV��7KH�ZULWHU
V�GHVLUH�WR�SRUWUD\�WKH�ZRUOG�WKURXJK�WKH�H\HV�RI�WKH�
WZHQW\�ILIWK�FHQWXU\�PDQ�DQG�WKH�REMHFWLYL]DWLRQ�RI�UHDOLW\�OHG�WR�KLV�SURGXFWLRQ�RI�
QHZ�ZRUGV�VHUYLQJ�DV�QDPHV�RI�WKH�UHVXOWV�RI�VFLHQWLILF�DQG�WHFKQRORJLFDO�SURJUHVV�RI�
IXWXUH�SHRSOH¶V�FLYLOL]DWLRQ�

7KH� IROORZLQJ� ZD\V� RI� RFFDVLRQDO� ZRUG�IRUPDWLRQ� ZHUH� IRXQG� RXW� LQ�
3HWXNKRY
V�QRYHO��7KH�$QJHO�RI�5HWULEXWLRQ´�

�����7KH�PHWKRG�RI�VHPDQWLF�IXVLRQ

,Q� WKLV� ZD\�� FRPSRXQG� ZRUGV� DUH� IRUPHG�� 2FFDVLRQDOLVPV�� IRUPHG� E\�
PHUJLQJ�WKH�ZRUGV�RI�WKH�EDVLF�SKUDVH�LQWR�RQH�OH[HPH��DUH�YHU\�FRPPRQ�LQ�WKH�QRYHO��
'HULYHG�IXVLRQV�DUH�UHSUHVHQWHG�LQ�WKH�WH[W�E\�GLIIHUHQW�JURXSV�RI�QRPLQDWLRQV��EXW�
WKH�PRVW�IUHTXHQW�DQG�QXPHURXV�DUH�

�� 7KH� QDPHV� RI� PHFKDQLVPV� DQG� GHYLFHV�� DYWRPDW�WUDQVSRUWQLN��
NRUDEO
�NDSVXOD��NDSVXOD�NDWHURN��\DLWVR�SUHYUDVKFKDWHO
��SULHPQLN�
PQHPRJUDI�� HWF��� 2Q� FKXYVWYRYDO�� NDN� \DLWVR�SUHYUDVKFKDWHO
 Y�
NDUPDQH�GDYLW�SUMDPR�QD�SHFKHQ
 ± DERXW�D�GHYLFH�RI� WKH�IXWXUH��
VLPLODU� LQ� VKDSH� WR�DQ�HJJ�DQG�FDSDEOH�RI� WUDQVIRUPLQJ�D�SHUVRQ
V�
ERG\�LQWR�DQ\�OLYLQJ�FUHDWXUH�QHDUE\�

�� :RUGV� GHQRWLQJ� H[WUDWHUUHVWULDO� EHLQJV� RU� LQKDELWDQWV�� IDQWRP\�
XS\UL��GUDNRQ�SWHURGDNWLO
�� OLVKDLQLN�WUXSRHG�� HWF� 7KH�DXWKRU�FDOOV�
WKHP� VXE�KXPDQ� LQKDELWDQWV� RI� XQIULHQGO\� SODQHWV� DQG� FRPSDUHV�
WKHP�ZLWK�HLWKHU�IDLU\�WDOH�FUHDWXUHV�RU�GDQJHURXV�DQG�XQDWWUDFWLYH�
WHUUHVWULDO� DQLPDOV� DQG� SODQWV�� ,Q� WKH� QRYHO¶V� WH[W� WKH\� UHFHLYH� D�
QHJDWLYH� DVVHVVPHQW�� «JRQ\DOV\D� V� NDPHURL� ]D� IDQWRPDPL�
XS\U\DPL �IDQWRP � ³JKRXO´� D�GHDG�PDQ�FRPLQJ�RXW�RI�WKH�JUDYH�
DQG� VXFNLQJ� WKH� EORRG� RI� OLYLQJ� SHRSOH�� FRPELQHG�ZLWK� WKH� ZRUG��
XSLU¶ ± ³XQGHDG´� D� EL]DUUH� SKHQRPHQRQ�� D� JKRVW� � FUHDWHV� DQ�
XQDWWUDFWLYH�LPDJH�RI�H[WUDWHUUHVWULDO�EHLQJV��

�����7KH�0HWKRG�RI�0RUSKRORJLFDO�$GGLWLRQ

,Q� WKLV� ZD\� 3HWXNKRY� FUHDWHV� D� ODUJH� QXPEHU� RI� OLQJXLVWLF� QRPLQDWLRQV��
DPRQJ�ZKLFK�DUH�

�� 7KH� QDPHV� RI� UHDOLWLHV� RI� WKH� PLOLWDU\� LQGXVWU\�� NRVPRNUHMVHU��
NRVPRORGRFKND�� VKOHPRILO
WU�� NREXUR\DFKHMNL�� NRVPROHWFKLN DQG�
RWKHUV�
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�� ³«� L�SRYHU[�PDVNL�UHVSLUDWRUD�QDW\DQXO�SUR]UDFKQ\M�VKOHPRILO
WU
�VKOHPRILO
WU LV� D� SDUW� RI� WKH� FRVPRQDXW¶V� HTXLSPHQW� SURWHFWLQJ� LW�
IURP�SHQHWUDWLRQ�RI�KDUPIXO�VXEVWDQFHV�LQWR�WKH�UHVSLUDWRU\�V\VWHP��

�� 1DPHV� RI� QHZ� RUJDQL]DWLRQV�� HQWHUSULVHV�� ZKRVH� HPHUJHQFH� LV� D�
UHVXOW�RI�VFLHQWLILF�DQG�WHFKQRORJLFDO�SURJUHVV�DQG�D�QHZ�V\VWHP�RI�
UHODWLRQV� LQ� VRFLHW\�� NRVPRIORW�� NRVPRVRYHW�� ULGRULRFHQWU��
NRVPRODERUDWRUL\D� DQG�RWKHUV��«�H]KHOL�NDND\D�QLEXG
�O\DJXVKND�
]DSU\JQHW� Y� UHDNWRU� YDVKLNK� GRSRWRSQ\NK� WHUPR\DGRY� LOL� Y� NDNRL�
ULGRULRWVHQWU �ULGRULRFHQWU� LV� D� FHQWUH� RI� ULGRULXP SURFHVVLQJ�� D�
OH[LFDO� XQLW�� VWDQGLQJ� IRU� YDOXDEOH� RUH� H[WUDFWHG� LQ� H[WUDWHUUHVWULDO�
PLQHV��

�� 1DPHV� RI� H[WUDWHUUHVWULDO� EHLQJV� �UHDVRQDEOH� EHLQJV� RU� FUHDWXUHV�
HQGRZHG� ZLWK� LQWHOOHFW��� FRPSDULQJ� WKHP� ZLWK� WHUUHVWULDO� DQLPDO�
VSHFLHV��7KH�QHZ ZRUG�PDLQO\�FRPELQHV�TXDOLWLHV�RU�FKDUDFWHULVWLFV�
RI� WZR� W\SHV�� SWLWVHNDO
PDU�� VSUXWRNURNRGLO�� NO\NR�]KYDO\��
SDXNRPRQVWU� DQG� RWKHUV�� %U\XNKRP� SDXNRPRQVWU QDSRPLQDO�
QHYHUR\DWQR�UD]�HYVKX\XV\D�JLJDQWVNX\X�OLFKLQNX�]KXND��WKH�FRLQHG�
ZRUG� KDV� D� QHJDWLYH� FRQQRWDWLRQ�� ZKLFK� UHYHDOV� LWV� QDWXUH�� LW� LV�
FXQQLQJ��GHYRLG�RI�DQ\�KXPDQH�IHHOLQJV��ZLWK�SHUIHFW�KXQWLQJ�VNLOOV�
� WKH�LGHDO�RSSRQHQW�RI�WKH�KHUR��

�����$IIL[RLG�:RUG�)RUPDWLRQ�

2FFDVLRQDOLVPV�� IRUPHG� E\� DGGLQJ� DIIL[RLGV� � PRUSKRORJLFDO� HOHPHQWV��
GHYHORSLQJ�LQ WKH�GLUHFWLRQ�IURP�VWHPV�WR�DIIL[HV��LQ�WKH�QRYHO�VHUYH�WR�QDPH�YDULRXV�
PHFKDQLVPV�� LQVWUXPHQWV�� GHYLFHV�� DYWRDQQLJLO\DWRU�� ELRNLEHU�� JUDYLOHW�� OXFKHPHW��
JUDYL]DVKFKLWD�� JUDYLSROH�� JUDYLVKFKLW HW� DO�� ,YDQ� Y]\DO� OXFKHPHW QDL]JRWRYNX�
�³OXFKHPHW´�LV�D�JXQ�HPLWWLQJ�EHDPV��

�����&OLSSLQJ

,Q�WKH�QRYHO��WKHUH�DUH�VRPH�FDVHV�RI�GHULYDWLYH�ZRUGV�FOLSSLQJ �YL]RU� NLEHU���
«�WR�OL�L]�V\X]KHWRY�ILO
PRY�L�SRVWDQRYRN�YL]RURY �YL]RU�LV�DQ�LQYHQWLRQ�RI�WKH�IXWXUH�
WHFKQRORJ\�LQ�WKH�ZULWHU
V�IDQWDV\�ZRUNV��WKH�QDPH�RI�WKH�PRGHUQ�LQYHQWLRQ�� 79��
ZDV�D�PRWLYDWLQJ�ZRUG�IRU�YL]RUV��

�����3UHIL[LQJ

$� QRWDEOH� IHDWXUH� LQ� WKH� XVH� RI� 3HWXNKRY¶V� XVLQJ� WKLV� PHWKRG� LV� WKDW� E\�
GHSLFWLQJ�H[WUDWHUUHVWULDO�FLYLOL]DWLRQ�KH�UHIOHFWV�KLV�DPELYDOHQW�DWWLWXGH�WRZDUG�RWKHU�
QDWLRQV��RQ�WKH�RQH�KDQG��LW�LV�UHVSHFW�IRU�DGYDQFHG�KXPDQ�WHFKQRORJLHV��KLJK�OHYHO�RI�
VFLHQWLILF� DQG� WHFKQLFDO� SURJUHVV�� RQ� WKH� RWKHU� � D� QHJDWLYH� DVVHVVPHQW� RI� DOO� QRQ�
5XVVLDQ�� WKURXJK� WKH� GHPRQVWUDWLRQ� RI� GHJHQHUDWLRQ�� DOPRVW� H[WLQFWLRQ� RI� DQRWKHU�
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XQLYHUVH¶V� LQKDELWDQWV�� WKURXJK� WKH� FUXHO� XVH� RI� WKHVH� DFKLHYHPHQWV� RI� WHFKQRORJ\�
DJDLQVW�OHVV�GHYHORSHG�QHLJKERUV��7KH�ZULWHU�UHYHDOV�WKH�IDOVLW\�DQG�RVWHQVLELOLW\�RI�
DFKLHYHPHQWV�RI�WKH�VXSHUFLYLOL]DWLRQ�RI�WKH�QHLJKERULQJ�XQLYHUVH��WKH�GHYHORSPHQW�
RI� DOLHQ� VFLHQFH� LV� ZKROO\� GLUHFWHG� DW� UHVROYLQJ� PLOLWDU\� RFFXSDWLRQ� WDVNV�� 7KLV�
GXDOLVP�LQ�WKH�GHULYDWLRQDO�DVSHFW�LV�UHYHDOHG�LQ�WKH�XVH�RI�GHULYDWLYHV�LQ�FRQMXQFWLRQ�
ZLWK� HOHPHQWV�NYD]L��� SVHYGR� �NYD]LREODVWL��NYD]L\DUXV\��NYD]LWVHQWU��NYD]LXURYQL��
SVHYGRVQHJ�� SVHYGRVYHW�� HWF�� DQG VYHUNK��� VXSHU��� PHJD� �VYHUNKWVLYLOL]DWVL\D��
VYHUNKSURVWUDQVWYR�� VYHUNKUHDO
QRVW
�� VXSHUVNDIDQGU�� VXSHUNUHLVHU��
PHJDDQQLJLO\DWRU��HWF��

7KH�DXWKRU�HPSKDVL]HV�H[WUDWHUUHVWULDO�FLYLOL]DWLRQV¶�KRVWLOH�DWWLWXGH�WRZDUGV�
PDQNLQG�ZLWK�WKH�KHOS�RI�FRLQHG�ZRUGV�ZLWK�D�SUHIL[�QH� ZKLFK�LV�RFFDVLRQDO�LQ�WKH�
ERRN¶V� FRQWH[W�� QH]HPO\DQH� QHJXPDQRLG�� QHDJUHVVLYQRVW
�� $� SUR� YDV�
SRJRYDULYD\XW�� FKWR� Y\� YOH]OL� Y� GHOD�� JGH� ]DPHVKDQ\� QH]HPO\DQH�� 1HJXPDQRLG�
SRGRVKHO�N�QHPX���

�����6XEVWLWXWLRQDO�GHULYDWLRQ

7R� SURGXFH� ZRUGV� GHQRWLQJ� OLYLQJ� EHLQJV�� 3HWXNKRY� UHVRUWV� WR� VXFK� DQ�
XQXVXDO� PHWKRG� RI� ZRUG�IRUPDWLRQ� DV� VXEVWLWXWLRQDO� GHULYDWLRQ�� ]YHURQRLG��
NKRPR]DYU�� HNVNDYD]DYU�� HWF��� .KRPR]DYU\� E\OL� FKXGRYLVKFKQR� VWUDVKQ\«�
�.KRPR]DYU\ DUH� H[WUDWHUUHVWULDOV� RI� KXJH� VL]H�� OLNH� GLQRVDXUV�� DW� WKH� VDPH� WLPH��
HQGRZHG�ZLWK�UHDVRQ��HTXDO�LQ�PLQG�WR�KRPR�VDSLHQV��

���6XPPDU\

$XWKRULDO�QHRORJLVPV�LQ�3HWXNKRY
V�QRYHO��7KH�$QJHO�RI�5HWULEXWLRQ��DUH�D�
SKHQRPHQRQ�RI�WKH�ZULWHU¶V�LGLRVW\OH��7KH\�SOD\�D�VLJQLILFDQW�VHPDQWLF�UROH��KHOS�D�
UHDGHU�WR�XQGHUVWDQG�WKH�DXWKRU
V�FRQFHSW�� WDNH�VSHFLDO�YLVLRQ�RI�WKH�ZULWHU
V�ZRUOG��
DOORZ� XV� DSSUHFLDWH� KLV� VNLOO� LQ� FKRRVLQJ� WKH� PHDQV� IRU� WKH� OLQJXLVWLF� IUDPLQJ� RI�
FRQWHQW�

$PRQJ� SURGXFWLYH� ZD\V� RI� RFFDVLRQDO� GHULYDWLRQ� ZHUH� IRXQG� RXW� WKH�
IROORZLQJ�PHWKRGV��VHPDQWLF�IXVLRQ��PRUSKRORJLFDO�DGGLWLRQ��SUHIL[DWLRQ��FOLSSLQJ�RI�
WKH�SURGXFLQJ�EDVLV��DIIL[RLG�ZRUG�IRUPDWLRQ��VXEVWLWXWLRQDO�GHULYDWLRQ��%XW�WKH�PRVW�
IUHTXHQW�DUH�RFFDVLRQDO�FRPSRVLWHV�FUHDWHG�E\�PHDQV�RI�IXVLRQ�DQG�DGGLWLRQ�

0RVW�RIWHQ�RFFDVLRQDO�QRXQV�DUH�XVHG�E\�3HWXNKRY�LQ�KLV�QRYHO¶V�WH[W��2Q�
WKH�ZKROH��WKLV�IDFW�LV�FRUUHODWHG�ZLWK�WKH�JHQHUDO�WHQGHQFLHV�SHFXOLDU�WR�RFFDVLRQDO�
ZRUG�IRUPDWLRQ��7KH�UHDVRQV�IRU�SURGXFWLRQ�RI�RFFDVLRQDO�ZRUGV�DUH�� WKH�GHVLUH� WR�
FUHDWH�D�YLYLG�DQG�XQXVXDO�LPDJH��DQ�DWWHPSW�WR�FRQYH\�WKH�FKDUDFWHU¶V�IHHOLQJV��KLV�
VSHHFK�IHDWXUHV�RU�SV\FKRSK\VLRORJLFDO�VWDWHV��%XW�VWLOO�WKH�PDLQ�UHDVRQ�LV�WKH�QHHG�WR�
JLYH�QDPHV�WR�VFLHQFH�ILFWLRQ��IXWXULVWLF��REMHFWV�RU�SKHQRPHQD�

7KH� DEXQGDQFH� RI� RFFDVLRQDOLVPV� LQ� 3HWXNKRY
V� QRYHO� �7KH� $QJHO� RI�
5HWULEXWLRQ��DOORZV�XV�WR�DVVHUW�WKDW�WKH�ZULWHU
V�ZULWLQJ�LV�RIWHQ�RI�DQ�H[SHULPHQWDO�
QDWXUH�� DQG� WKH� DXWKRU
V� XVH� RI� SURWRW\SH�ZRUGV� DQG� DGKHUHQFH� WR� FHUWDLQ� SDWWHUQV�



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

LQGLFDWH�QRW�VSRQWDQHRXV��EXW�D�FRQVFLHQWLRXV�FKDUDFWHU�RI�KLV�ZRUG�FUHDWLRQ��ZKLFK�LV�
EDVHG�RQ�WKH�ZULWHU¶V�VHQVH�RI�VW\OH�DQG�LQQHU�FRQYLFWLRQV��7KH�ZULWHU
V�ZRUG�FUHDWLRQ�
SURFHVV� EHFDPH� DQ� H[SUHVVLRQ� RI� KLV� LPPHGLDWH� UHDFWLRQ� WR� HYHU\WKLQJ� KDSSHQLQJ�
DURXQG�KLP��DQG�D�GHVLUH�WR�GUDZ�WKH�DWWHQWLRQ�RI�RWKHUV�WR�KLP��+RZHYHU� DOWKRXJK�
WKH�QHZ�ZRUGV�DUH�FRQQHFWHG�ZLWK�VRFLDO�IDFWRUV��WKH\�DUH�VXEMHFWLYH�DQG�H[SUHVV�D�
EULJKW�SHUVRQDO�QDWXUH��6SHFLILF�IHDWXUHV�RI�3HWXNKRY¶V�FRLQHG�ZRUGV�DUH�GHWHUPLQHG�
E\� SHFXOLDULW\� RI� WKH� ZRUOG� SLFWXUH� ZKLFK� SUHYDLOV� LQ� WKH� DXWKRU¶V� LQGLYLGXDO�
FRQVFLRXVQHVV�

���&RQFOXVLRQV

2FFDVLRQDO� ZRUG� IRUPDWLRQ� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� HIIHFWLYH� DQG�
UDSLGO\� GHYHORSLQJ� PHFKDQLVPV� RI� 5XVVLDQ� GHULYDWLRQDO� V\VWHP�� 2FFDVLRQDOLVPV�
GHPRQVWUDWH�WKH�ZRUG�IRUPDWLRQ�SRWHQWLDO�RI�WKH�ODQJXDJH��SUHGLFWLQJ�WKH�VHPDQWLFV�
DQG� VWUXFWXUH� RI� OLQJXLVWLF� LQQRYDWLRQV� �QHRORJLVPV���ZKLFK�PD\� DSSHDU� XQGHU� WKH�
LQIOXHQFH�RI�H[WUDOLQJXLVWLF�UHDVRQV��DQG�JLYH�DQ�LGHD�RI�WKH�ZULWHU¶V�FUHDWLYH�VW\OH�DQG�
SHFXOLDULWLHV�RI�KLV�LGLRVW\OH�

:RUGIRUPDWLRQ�RI�D�OLQJXLVWLF�SHUVRQDOLW\�LV�D�YHUEDOL]HG�PDQLIHVWDWLRQ�RI�
WKH� RFFDVLRQDOLW\� RI� WKH� WKRXJKW� SURFHVV�� ZKLFK� LV� FDSDEOH� RI� LQIOXHQFLQJ� WKH�
SHUVRQDOLW\¶V�EHKDYLRU�DQG�QDWXUH�RI�LWV�SHUFHSWLRQ�E\�RWKHUV��2FFDVLRQDO�ZRUG�LV�DQ�
LQGLFDWRU�UHIOHFWLQJ�WKH�GHJUHH�RI�SHUVRQ
V�LQWHUHVW�LQ�DQ\�JLYHQ�SKHQRPHQRQ��DV�ZHOO�
DV�WKH�VLJQLILFDQFH�RI�WKLV�SKHQRPHQRQ�LQ�SHUVRQ¶V�YDOXHV�V\VWHP�

7KH�VWXG\�RI�WKH�RFFDVLRQDOLVPV�RI�VFLHQFH�ILFWLRQ�LV�RI�LQWHUHVW�ERWK�ZLWKLQ�
WKH�IUDPHZRUN�RI�D�JHQHUDO�VWXG\�RI�RFFDVLRQDOLW\�SKHQRPHQRQ�DQG�IRU�WKH�VWXG\�RI�
DUWLVWLF�IHDWXUHV�RI�VFLHQFH�ILFWLRQ�ZRUNV�LQ�JHQHUDO�DQG�WKH�FUHDWLYH�PDQQHU�RI�HDFK�
RI�WKH�VFLHQFH�ILFWLRQ�ZULWHUV�LQ�SDUWLFXODU�

7KH�SUDFWLFDO�VLJQLILFDQFH�RI�WKH�ZRUN�OLHV�LQ�WKH�IDFW�WKDW�WKH�UHVXOWV�RI�WKH�
UHVHDUFK� FDQ� EH� XVHG� LQ� WHDFKLQJ� WKH� FRXUVHV� �/LQJXLVWLF� DQDO\VLV� RI� WKH� WH[W���
�6W\OLVWLFV��� LQ� WKH�GHYHORSPHQW�RI�VSHFLDO�FRXUVHV�RQ� WRSLFDO�SUREOHPV�RI�QHRORJ\�
DQG�ZRUG�IRUPDWLRQ�

:RUN�RQ�WKH�VWDWHG�WRSLF�VHHPV�SURPLVLQJ��$FWLYDWLRQ�RI�RFFDVLRQDO�ZRUG�
IRUPDWLRQ�LQ�WKH�QHDU�IXWXUH�ZLOO�UHTXLUH�IXUWKHU�VWXG\ RI�WKH�ZRUG�EXLOGLQJ�DVSHFWV�RI�
ILFWLRQ� WH[WV� WKDW�DOORZ�XV� WR�H[SORUH� WKH� IXQFWLRQDO�DQG�SUDJPDWLF�SRWHQWLDO�RI� WKH�
ZRUG�IRUPDWLRQ�UHVRXUFHV�RI�WKH�PRGHUQ�5XVVLDQ�ODQJXDJH�

$FNQRZOHGJHPHQWV

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

'HQLVRYD��(�� ��������3HFXOLDULWLHV�RI� VSHHFK�DQG�PHQWDO� IXQFWLRQLQJ�RI�RFFDVLRQDO�
ZRUG��7RPVN��

*RUREHWV��(���.XOVKDULSRYD��5���	�1RYDN��0����������6SHHFK�GLVRUGHUV� LQ�SDWLHQWV�
ZLWK�=DFRJQLWLYH�LPSDLUPHQW�FDXVHG�E\�QHXURJHQHUDWLYH�GLVHDVHV��$Q�RYHUYLHZ��
-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH�����������±����

*RURYD\D��,����������&RQQRWDWLRQDO�DVSHFW�RI�VHPDQWLFV�RI�VRPDWLF�RFFDVLRQDOLVPV�E\�
$�,�� 6RO]KHQLWV\Q��0RGHUQ� 3UREOHPV� RI� 6FLHQFH� DQG� (GXFDWLRQ�� ������ ������
85/��KWWS���ZZZ�VFLHQFH�HGXFDWLRQ�UX�UX�DUWLFOH�YLHZ"LG �������-XO\����

0DUW\DQRY��'���*RUREHWV��(���	�1RYDN��0�� ��������7KH� FDWHJRU\�RI� DVSHFW� LQ� WKH�
5XVVLDQ�ODQJXDJH��7HDFKLQJ�SUREOHPV��0RGHUQ�-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�
0HWKRGV� �6,��1RY������±����

3XFKQLQD�� $�� �������� 6HPDQWLF� QHR�GHULYDWLRQ� LQ� DGYHUWLVHPHQWV� DQG� PDVV� PHGLD�
WH[WV��,]YHVWL\D�9*38��3UREOHP\�5XVLVWLNL� ��±����

6PLUQRYD�� (��� 6DG\NRYD�� $��� 	�'DYOHWEDHYD�� '�� �������� 7KH� VWXG\� RI� RFFDVLRQDO�
ZRUGV��7KHRUHWLFDO�DVSHFW��/LIH�6FLHQFH�-RXUQDO�������������±����

6SLULGRQRY�� $�� �������� 6WUXFWXUDO�VHPDQWLF� FKDUDFWHULVWLFV� RI� (XJHQ�� 3RSRY
V� QHZ�
FRLQHG�ZRUGV��$G�$OWD�-RXUQDO�RI�,QWHUGLVFLSOLQDU\�5HVHDUFK� ���������±����

7LPDVKRYD�� =K�� �������� ,QGLYLGXDO� DXWKRULDO� FRLQHG� ZRUGV� LQ� SRHWLF� VSHHFKHV� RI�
V\PEROLVWV��%HOJRURG�

7RJRHYD��6����������3V\FKRORJLFDO�SUREOHPV�RI�QHRORJ\��7YHU�

=DOHYVND\D��Ⱥ�� ��������6SHFLILFLW\� RI� XQLWV� DQG�PHFKDQLVPV� RI� LQGLYLGXDO� OH[LFRQ��
3VLNKROLQJYLVWLFKHVNLH� ,VVOHGRYDQL\D� =QDFKHQL\D� 6ORYD� ,� 3RQLPDQL\D� 7HNVWD�
.DOLQLQ�

(VFDOHUD� &KiYH]�� 0�� (��� 0RUHQR� *DUFtD�� (��� 	� 5RMDV� .UDPHU�� &�� $�� ��������
&RQILUPDWRU\� PRGHO� WR� PHDVXUH� DWWLWXGH� WRZDUGV� 0DWKHPDWLFV� LQ� KLJKHU�
HGXFDWLRQ�VWXGHQWV��6WXG\�FDVH�LQ�6/3�0H[LFR��,QWHUQDWLRQDO�(OHFWURQLF�-RXUQDO�
RI� 0DWKHPDWLFV� (GXFDWLRQ�� ������� ���������
KWWSV���GRL�RUJ����������LHMPH������


