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$EVWUDFW

7KH� DUWLFOH� LV� GHYRWHG� WR� WKH� DQDO\VLV� RI� WKH LQWHUQDO� IRUP� DQG� IXQFWLRQLQJ� RI�
SKUDVHRORJLFDO� XQLWV� ZLWK� WKH� WRSRQ\PLF� FRPSRQHQW� LQ� WKH� *HUPDQ�� (QJOLVK� DQG�
5XVVLDQ�ODQJXDJHV��7KH�UHOHYDQFH�RI�WKH�VWXG\�LV�GXH�WR�WKH�IRFXV�RI�PRGHUQ�OLQJXLVWLF�
UHVHDUFK�RQ�WKH�VWXG\�RI�WKH�FXOWXUDO�IDFWRU�LQ�WKH�ODQJXDJH��7RSRQ\P�DV�D�FRPSRQHQW�
RI�D�SKUDVHRORJLFDO�XQLW�LV�RQH�RI�WKH�XQLYHUVDOV�RI�FXOWXUH�DQG�SHUIRUPV�WKH�IXQFWLRQ�
RI�VWRULQJ�DQG�WUDQVPLWWLQJ�WUDGLWLRQV��KLVWRU\��DQG�FXOWXUH�RI�D�SHRSOH��WKDW�LV�ZK\�LW�
LV�D� VSHFLDO� OLQJXLVWLF� VLJQ��7KH�SUREOHP�RI� WKH�QDWLRQDO�FXOWXUDO�FRPSRQHQW�RI� WKH�
WRSRQ\P�PHDQLQJ�KHOSV�WR�UHYHDO�WKH�SHFXOLDULWLHV�RI�WKH�SKUDVHRORJLFDO�ZRUOG�LPDJH�
RI�WKH�HWKQLF�JURXSV�RI�WKH�DQDO\]HG�ODQJXDJHV� 7KH�VFLHQWLILF�QRYHOW\�RI�WKH�ZRUN�LV�
WKDW�LW�VWXGLHV�WKH�FXOWXUH�ERXQG�IHDWXUHV�RI�SKUDVHRORJLFDO�XQLWV�ZLWK�WKH�WRSRQ\PLF�
FRPSRQHQW� IURP� WKH� VWDQGSRLQW� RI� WKH� OLQJXRFXOWXUDO� DSSURDFK� WR� WKH� VWXG\� RI�
FROORFDWLRQV��7KLV�DSSURDFK�DOORZV�WR�UHYHDO�WKH�KLVWRULFDO�DQG�FXOWXUDO�QDWXUH�RI�WKH�
WRSRQ\PLF�FRPSRQHQW�DQG�WR�LGHQWLI\�WKH�SHFXOLDULWLHV�RI�WKH�IRUPDWLRQ�RI�WKHVH�XQLWV��
ZKLFK�FRQWDLQ�FXOWXUDOO\�VLJQLILFDQW�LQIRUPDWLRQ��,Q�DGGLWLRQ��LQ�WKLV�SDSHU��EDVHG�RQ�
WKH� FODVVLILFDWLRQ� SURSRVHG� E\�9�� 3�� =KXNRY�� WKH� VWXGLHG� SKUDVHRORJLFDO� XQLWV� DUH�
GLYLGHG�LQWR�VXEJURXSV�DFFRUGLQJ�WR�WKHLU�PRWLYDWLRQ� 7KH�WKHRUHWLFDO�VLJQLILFDQFH�RI�
WKH�ZRUN�LV�LQ�D�GHWDLOHG�VWXG\�RI�SKUDVHRORJLFDO�XQLWV�ZLWK�WKH�WRSRQ\PLF�FRPSRQHQW��
ZKLFK�FRQWULEXWHV�WR�WKH�IXUWKHU�GHYHORSPHQW�RI�RQRPDVWLF�SKUDVHRORJ\��7KH�SUDFWLFDO�
VLJQLILFDQFH�RI�WKH�ZRUN�LV�GHWHUPLQHG�E\�WKH�RSSRUWXQLW\�WR XVH�WKH�PDWHULDOV�RI�WKLV�
VWXG\� LQ� OHFWXUHV� DQG� VHPLQDUV� RQ� OH[LFRORJ\�� OLQJXRFXOWXURORJ\�� LQWHUFXOWXUDO�
FRPPXQLFDWLRQ�

.H\ZRUGV� 3KUDVHRORJLFDO�8QLW��7RSRQ\P��,QWHUQDO�)RUP��0RWLYDWLRQ�

���,QWURGXFWLRQ

7KH�UHVHDUFK�LV�GHYRWHG�WR�WKH�DQDO\VLV�RI�WKH�LQWHUQDO�IRUP�DQG�IXQFWLRQLQJ�
RI�SKUDVHRORJLFDO�XQLWV�ZLWK�WKH�WRSRQ\PLF�FRPSRQHQW�LQ�WKH�*HUPDQ��(QJOLVK�DQG�
5XVVLDQ�ODQJXDJHV��

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

*LO\D]HYD�� (�� 1��� 	� 3RONLQD�� *��0�� ������� 7RSRQ\P� DV� D� SDUW� RI� SKUDVHRORJLFDO� XQLWV��
6HPDQWLF�DVSHFW��EDVHG�RQ�WKH�*HUPDQ��(QJOLVK�DQG�5XVVLDQ�ODQJXDJHV�� -RXUQDO�RI�5HVHDUFK�
LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��HPPD�JLOMD]HYD#PDLO�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\



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

7KLV� JRDO� LQYROYHV� WKH� VROXWLRQ� RI� WKH� IROORZLQJ� WDVNV�� ��� WR� FDUU\� RXW� D�
WKHRUHWLFDO�DQDO\VLV�RI�5XVVLDQ�DQG�IRUHLJQ�OLWHUDWXUH�RQ�WKH�VXEMHFW�XQGHU�VWXG\�����WR�
FRQGXFW�D�FRPSDUDWLYH�DQDO\VLV�RI�WKH�VWXGLHG�PDWHULDO�LQ�RUGHU�WR�LGHQWLI\�WKH�PDLQ�
VLPLODULWLHV�DQG�GLIIHUHQFHV�����WR�LQYHVWLJDWH�WKH�RULJLQ�RI�WKH�WRSRQ\P�DV�D�SDUW�RI�D�
SKUDVHRORJLFDO�XQLW� LQ�WKH�*HUPDQ��(QJOLVK�DQG�5XVVLDQ�ODQJXDJHV�����WR�VKRZ�WKH�
PRWLYDWLRQ� RI� WKH� WRSRQ\P� DV� D� SDUW� RI� D� SKUDVHRORJLFDO� XQLW� LQ� WKH� DQDO\]HG�
ODQJXDJHV�

3KUDVHRORJ\�LV�D�XQLYHUVDO�OLQJXLVWLF�SKHQRPHQRQ��VLQFH�SKUDVHRORJLFDO�XQLWV�
DUH�LQKHUHQW�LQ�DOO� ODQJXDJHV�DQG�LQ�HDFK�ODQJXDJH� LW�KDV�LWV�RZQ�VSHFLILF� IRUPV�RI�
H[SUHVVLRQ�� 7KH� VWUXFWXUH� RI� SKUDVHRORJ\� LQFOXGHV� LGLRPV�� FRPSDULVRQV�� ZLQJHG�
H[SUHVVLRQV�� SURYHUEV�� VD\LQJV�� VHW� IRUPXODV�� VFLHQWLILF�WHUPLQRORJLFDO� SKUDVHV��
DSKRULVPV��HWF���$EUDKDP��������%DUDQRY��������&DFFLDUL 	�*OXFNVEHUJ��������3DOP��
������=KXNRY�HW�DO����������

7KH�EDVLF�XQLW�RI�SKUDVHRORJ\�LV�38���7KH�SKUDVHRORJLFDO�XQLW�LV�XQGHUVWRRG�
DV� D� UHODWLYHO\� VWDEOH� VWUXFWXUDO� DQG� VHPDQWLF� XQLW\� RI� OH[LFDO� DQG� JUDPPDWLFDO�
IRUPDWLRQV FKDUDFWHUL]HG�E\�VWDEOH�YRFDEXODU\��H[SUHVVLYHQHVV�DQG� UHSURGXFLELOLW\��
3KUDVHRORJLFDO�XQLWV�DUH�FKDUDFWHUL]HG�E\�VHPDQWLF�XQLW\�RI�FRPSRQHQWV��LQWHJULW\�RI�
PHDQLQJ�DQG�DXWRPDWLF�UHSURGXFWLRQ�LQ�VSHHFK�� �$�SKUDVHRORJLFDO�XQLW�KDV�LWV�RZQ�
VHPDQWLFV��ZKLFK�GLIIHUV� IURP� WKH� VHPDQWLFV�RI� WKH�ZRUG�� SKUDVHRORJLFDO� XQLWV� DUH�
VHPDQWLFDOO\�ULFKHU�WKDQ�ZRUGV�RI�IUHH�XVH��.XQLQ��������=KXNRY���������

,Q�DOO�ODQJXDJHV�RI�WKH�ZRUOG��PDQ\�SKUDVHRORJLFDO�XQLWV�DUH�EDVHG�RQ�QDPHV�
RI�FLWLHV��VWUHHWV��ULYHUV��RFHDQV��DV�ZHOO�DV�RQ�WKH�HYHU\GD\�UHDOLWLHV�DVVRFLDWHG�ZLWK�
WRSRQ\PV�� 38V� ZLWK� WRSRQ\PLF� FRPSRQHQWV� UHIOHFW� FHQWXULHV�ROG� KXPDQ�
REVHUYDWLRQV�RI�WKH�ZRUOG�RI�WRSRQ\P\��FRQYH\�WKH�DWWLWXGH�RI�SHRSOH�WR�WKLV�DUHD�RI�
UHDOLW\��*LO\D]HYD 	�%D]DURYD��������

7KXV��WKH�SKUDVHRORJLFDO�FRPSRVLWLRQ�RI�HDFK�ODQJXDJH�FOHDUO\�FRQYH\V�WKH�
PDLQ� IHDWXUHV� RI� WKH� QDWLRQDO� FXOWXUH� DQG� ZRUOGYLHZ� RI� WKH� SHRSOH� �%D]DURYD 	�
*LO\D]HYD�� �������7KH� WRWDOLW\� RI� KXPDQ� NQRZOHGJH� DERXW� WKH�ZRUOG� LV� D� ³ZRUOG�
LPDJH´�LQ�D�EURDG�VHQVH��DQG�WKH�SRVLWLRQ�RI D�SHUVRQ�LQ�WKLV�FDVH�ZLOO�EH�IRUPXODWHG�
DV�D�ZRUOGYLHZ��ZKLFK�LV�D�V\VWHP�RI�YLHZV�DQG�EHOLHIV�RI�D�SHUVRQ�WKDW�DUH�IRUPHG�
WKURXJKRXW�KLV�OLIH��3RVWRYDORYD��������$NEDUL��HW�DO���������

7UDGLWLRQDOO\�� WKH� WRSRQ\P� LV� XQGHUVWRRG� DV� WKH� SURSHU� QDPH� RI� DQ\�
JHRJUDSKLFDO� REMHFW�� DQ\�REMHFW� RQ� WKH� VXUIDFH�RI� WKH� HDUWK�RU� LQ� LWV� GHHS� LQWHULRU��
GLVWLQJXLVKHG�E\�PDQ�DV�DQ�LQGHSHQGHQW�XQLW��6XSHUDQVND\D��������S�����������

7RSRQ\PV�� OLNH� DQ\� ZRUGV�� DUH� FUHDWHG� LQ� RQH� ODQJXDJH� DQG� DUH� ZLGHO\�
ERUURZHG�LQ�DOO�ODQJXDJHV RI�WKH�ZRUOG��DQG�DV�D�SDUW�RI�WKH�OH[LFDO�FRPSRVLWLRQ�RI�WKH�
ODQJXDJH� WRSRQ\PV� DUH� QRW� OLPLWHG� WR� WKH� WHUULWRU\� WR�ZKLFK� WKH� ODQJXDJH� H[WHQGV�
�6XSHUDQVND\D��������+DVVDQ��HW�DO���������

3KUDVHRORJLFDO� XQLWV� ZLWK� D� WRSRQ\PLF� FRPSRQHQW� DUH� WKH� PRVW� VSHFLILF��
VLQFH��XQOLNH�WKH�SKUDVHRORJLFDO�XQLWV�RI�RWKHU�WKHPDWLF�JURXSV��WKH\�SUDFWLFDOO\�GR�QRW�
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FRQWDLQ�SDUDOOHOV�LQ�RWKHU�ODQJXDJHV��ZLWK�WKH�H[FHSWLRQ�RI�LQWHUQDWLRQDO�38V��ZKLFK��
ILUVW�RI�DOO��LQFOXGH�XQLWV�EDVHG�RQ�WKH�DQFLHQW�P\WKRORJ\�DQG�HYHQWV�LQ�WKH�KLVWRU\�RI�
WKH�2OG�DQG�1HZ�7HVWDPHQWV���

$FFRUGLQJ�WR�0RNLHQNR���������³IRU�SKUDVHRORJ\�ZLWK�SURSHU�QDPHV��LI�ZH�
H[FOXGH�LQWHUQDWLRQDO�LGLRPV��ELEOLFDO��P\WKRORJLFDO�DQG�OLWHUDU\�H[SUHVVLRQV���VXFK�
SDUDOOHOLVP�LV�OLPLWHG�WR�D�PLQLPXP´��SS���������

7KH� UHVHDUFKHUV� QRWH� WKDW� 38V� ZLWK� D� WRSRQ\PLF� FRPSRQHQW� DUH� XVHG� WR�
H[SUHVV� WKH� FKDUDFWHULVWLFV�RI� D� SHUVRQ��PHQWDO� DELOLWLHV�� FKDUDFWHU�� SURSHUW\� VWDWXV��
EHKDYLRU��DSSHDUDQFH��2IWHQ�WKLV�FKDUDFWHULVWLF�LV�YHU\�FULWLFDO�

���0HWKRGV

7KH�JRDOV�DQG�REMHFWLYHV�RI�WKH VWXG\�GHWHUPLQHG�LWV�PHWKRGRORJ\��7R�VROYH�
WKH� VHW� WDVNV�� D� JHQHUDO� PHWKRGRORJLFDO� V\VWHP� DSSURDFK� DQG� SDUWLFXODU� VFLHQWLILF�
PHWKRGV�ZHUH�XVHG��WKH�PHWKRG�RI�FRQWLQXRXV�VDPSOLQJ�RI�SKUDVHRORJLFDO�XQLWV�IURP�
GLFWLRQDULHV�DQG�UHIHUHQFH�ERRNV��WKH�GHVFULSWLYH�PHWKRG��WKH�PHWKRG�RI�FRPSRQHQW�
DQDO\VLV��WKH�FRPSDUDWLYH�PHWKRG�

7KH�UHVHDUFK�PDWHULDO� LV� WKH�ZRUNV�RI�5XVVLDQ�DQG�IRUHLJQ�OLQJXLVWV�LQ� WKH�
ILHOG�RI� SKUDVHRORJ\� DV� D�ZKROH� DQG� LWV� LQGLYLGXDO� FODVVHV�� GDWD� RI� SKUDVHRORJLFDO��
VW\OLVWLF� DQG� H[SODQDWRU\� GLFWLRQDULHV� LQ� (QJOLVK�� *HUPDQ�� 5XVVLDQ� �&DPEULGJH�
,GLRPV�'LFWLRQDU\��������'XGHQ��5HGHZHQGXQJHQ�XQG�VSULFKZ|UWOLFKH�5HGHQVDUWHQ��
:|UWHUEXFK� GHU� GHXWVFKHQ� ,GLRPDWLN� �� EHDUE�� ������ +HU]RJ�� ������ .XQLQ�� ������
2[IRUG�'LFWLRQDU\�RI�(QJOLVK�,GLRPV��������5RVHQWKDO�	�.UDVQ\DQVN\��������

7KH�WRWDO�QXPEHU�RI�DQDO\]HG�38V�LV���������38V�LQ�*HUPDQ������38V�LQ�
(QJOLVK�DQG�����38V�LQ�5XVVLDQ�

���5HVXOWV�DQG�'LVFXVVLRQ

%DVHG� RQ� WKH� FODVVLILFDWLRQ� RI� 6XSHUDQVND\D� �������� ZH� GLYLGHG� WKH�
SKUDVHRORJLFDO� XQLWV� ZLWK� WKH� WRSRQ\PLF� FRPSRQHQW� E\� RULJLQ� LQWR� WKH� IROORZLQJ�
JURXSV�

���38V�FRQWDLQLQJ�FKRURQ\PV�

7KH�SKUDVHRORJLFDO�XQLWV�DVVLJQHG�WR�WKLV�WKHPDWLF�JURXS�FRQWDLQ�WKH�QDPHV�
RI�FRXQWULHV�DV�D�FRUH�FRPSRQHQW��

,Q�(QJOLVK��WKHUH�DUH�D�QXPEHU�RI�38V�ZLWK�WKH�FRPSRQHQW�³'XWFK´��ZKLFK�
JR�EDFN�WR�WKH�$QJOR�'XWFK�FRPSHWLWLRQ�LQ�WKH�VHDV�DQG�ZDUV�LQ�WKH�;9,,�FHQWXU\�DQG�
KDYH�D�QHJDWLYH�PHDQLQJ�� IRU�H[DPSOH��D�'XWFK�EDUJDLQ�± D�RQH�VLGHGO\�SURILWDEOH�
GHDO��'XWFK�FRXUDJH ± GUXQN��,
P�D�'XWFKPDQ�LI����a�,
OO�EH�GDPQHG�LI�,����7KLV�JURXS�
DOVR�LQFOXGHV��7KH�/DQG�(QG�RI�(QJODQG�± YHU\�IDU��WKH�FXUVH�RI�6FRWODQG��HWF��

,Q� *HUPDQ�� WKH� SKUDVHRORJLFDO� XQLWV� LQ� ZKLFK� WKH� FRUH� FRPSRQHQW� LV� D�
FKRURQ\P�DUH��HV�LVW�HWZDV�IDXO�LP�6WDDWH�'lQHPDUN�± VRPHWKLQJ�LV�ZURQJ��OHEHQ�ZLH�



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

*RWW�LQ�)UDQNUHLFK�± OLYH�LQ�DEXQGDQFH��LQ�&KLQD�LVW�HLQ�6DFN�5HLV�XPJHIDOOHQ�± DQ�
HYHQW�WKDW�GLG�QRW�PDWWHU��HWF�

7KH�SKUDVHRORJLFDO�XQLWV�ZLWK�FRPSRQHQW�FKRURQ\P�LQ�WKH�5XVVLDQ�ODQJXDJH�
DUH��.LWDMVND\D�VWHQD�± DQ�LQVXUPRXQWDEOH�EDUULHU��RWNU\YDW
�$PHULNX�± WR�UHSRUW�ZKDW�
LV�DOUHDG\�NQRZQ��ND]QL�HJLSHWVNLH�± D�VHYHUH�GLVDVWHU��DQJXLVK��HWF�

�� 38V�FRQWDLQLQJ�RLNRQ\PV�

7KH� SKUDVHRORJLFDO� XQLWV� RI� WKLV� WKHPDWLF� JURXS� FRQWDLQ� WKH� QDPHV� RI�
LQKDELWHG�SODFHV�

%\�WKHLU�JHQHUDO�FRQWHQW��WKH�SKUDVHRORJLFDO�XQLWV�RI�WKH�GRPHVWLF�SODQ�DQG�
WKH�KLVWRULFDO�SROLWLFDO�SODQ�FDQ�EH�GLVWLQJXLVKHG��IRU�H[DPSOH��(QJO��%URQ[�FKHHU�± D�
ORXG�H[SUHVVLRQ�RI�GLVDSSURYDO��VFUHDPLQJ��ZKLVWOLQJ��DQ\�QRLVH���WR�WDNH�D�FKLOG�WR�
%DQEXU\�FURVV�± WR VZLQJ�WKH�FKLOG�RQ�KLV�NQHH��D�ZLVH�PDQ�RI�*RWKDP�± D�QDUURZ�
PLQGHG�PDQ��HWF���*HU��ZLH�0DW]�YRQ�'UHVGHQ�± OLNH�WKH�'UHVGHQ�LGRO��5DXV�DXV�0HW]��
3DULV�LVW�JU|�HU���5XV��RW�UL]KVNRJR�NRUUHVSRQGHQWD�± DERXW�WKH�GHOLEHUDWH�OLH��\D]\N�
GR�.LHYD�GRYHGHW�± DVNLQJ�SHRSOH��\RX�FDQ�JHW�DQ\ZKHUH��0RVNYD�QH�VUD]X�VWURLODV
�
± D�SHUVRQ�VKRXOG�QRW�EH�XSVHW�DERXW�WKH�IDFW�WKDW�KH�GLG�QRW�JHW�DQ�LPPHGLDWH�UHVXOW��
0RVNYD��RW�NRSHHFKQRM�VYHFKNL�VJRUHOD�± D�VPDOO�SUREOHP�FDQ�FDXVH�D�ELJ�SUREOHP��
HWF�

���38V�FRQWDLQLQJ�K\GURQ\PV�

,Q�D�QXPEHU�RI�SKUDVHRORJLFDO�XQLWV�RI� WKH� VWXGLHG� ODQJXDJHV��K\GURQ\PV�
�WKH�QDPHV�RI�ULYHUV�DQG�UHVHUYRLUV��DFW�DV�WKH�FRUH�FRPSRQHQW��7KH�*HUPDQ�38V�ZLWK�
WKH�FRPSRQHQW�K\GURQ\P�DUH��GLH�2GHU�LVW�QLFKW�ZHLW�± WKHVH�ZRUGV�DUH�VDLG��LI�QRW�
YHU\�VWURQJ�ZLQH�LV�VHUYHG�LQ�D�UHVWDXUDQW��ZHQQ�GHU�0DLQ�EUHQQW�± QHYHU��:DVVHU�LQ�
GHQ�5KHLQ�WUDJHQ���VFK�WWHQ�± GR�D�VHQVHOHVV�ZRUN��HWF�

,Q�(QJOLVK�� HVFDSH�&O\GH� DQG�EH�GURZQHG� LQ�&RQZD\� ± WR�RYHUFRPH�RQH�
GLIILFXOW\�DQG�XQH[SHFWHGO\�IDFH�DQRWKHU��0LVVLVVLSSL�PDUEOHV ± GLFH��)DWKHU�7KDPHV�
± ULYHU�7KDPHV��0LVVRXUL�5LYHU�± JUDY\��WR�VKRRW�1LDJDUD�± WR�GHFLGH�RQ�D�GHVSHUDWH�
VWHS��HWF�

,Q� 5XVVLDQ�� 'XQDHP� VPRWUHW
� ± DERXW� DQ\RQH¶V� JORRP\� YLHZ�� SHUHMWL�
5XELNRQ�± DQ�H[SUHVVLRQ�PHDQLQJ�UHDGLQHVV�IRU�GHFLVLYH�DFWLRQV��PQRJR�QD 9ROJH�
YRG\��PQRJR�,�EHG\�± WKH�VLWXDWLRQ�FDQ�EH�GDQJHURXV��HWF�

���38V�FRQWDLQLQJ�RURQ\PV��QDPHV�RI�UHOLHIV�RI�WKH�HDUWK
V�VXUIDFH��UHSUHVHQW�
WKH�VPDOOHVW�JURXS�LQ�DOO�WKUHH�DQDO\]HG�ODQJXDJHV��(QJO��EROG�DV�D�&RWVZROG�VKHHS�±
KXPEOH�DV�D�VKHHS��DV�SODLQ�DV�6DOLVEXU\�± TXLWH�REYLRXVO\��*HU��JHK�]XP�%ORFNVEHUJ�
± JR� WR�%ORFNVEHUJ�� L�H�� JR� WR� KHOO�� M�Q� DXI� GHQ�%ORFNVEHUJ�Z�QVFKHQ�± ZLVK� WKDW�
VRPHRQH�ZDV�RQ�WKH�%ORFNVEHUJ��L�H��VHQG�DQ\RQH�WR�KHOO��WKH�PHDQLQJ�RI�DOO�WKH�DERYH�
H[SUHVVLRQV�FDQ�EH�H[SODLQHG�E\�WKH�H[LVWHQFH�RI�DQFLHQW�EHOLHIV�WKDW�ZLWFKHV�RQ�WKH�
6DEEDWK�JDWKHUHG� LQ� WKHVH�PRXQWDLQV�DW� QLJKW��� �5XV��QD�.XG\NLQX�JRUX� ± LW� LV�QR�
FRQFHUQ�RI�\RXUV��Y]RMWL��Y]REUDW
V\D�QD�3DUQDV�± WR�EHFRPH�D�SRHW��WR�VSHDN�SRHWU\�
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�3DUQDVVXV� ± LQ� DQFLHQW� *UHHN� P\WKRORJ\ ± WKH� PRXQWDLQ� ZKHUH� PXVHV� OLYHG��
SDWURQHVV�RI�DUW�DQG�VFLHQFH���Y]OHWHW
�QD�*HOLNRQ�± WR�JHW�LQYROYHG�ZLWK�SURVRG\�

���38V�ZLWK�RWKHU�WRSRQ\PV��QRPLQDWLRQV�RI�FLW\�REMHFWV��VWUHHWV��EULGJHV��
HWF���7KH�UHVW�RI�WKH�SKUDVHRORJLFDO�XQLWV�ZLWK�QRPLQDWLRQV�RI�LQGLYLGXDO�REMHFWV�WKDW�
ZHUH�QRW�LQFOXGHG�LQ�WKH�SUHYLRXV�VXEJURXSV�ZHUH�DVVLJQHG�WR�WKLV�VXEJURXS��(QJO��XS�
WR�0DLQ�6WUHHW�± YHU\�GUXQN��/RPEDUG�6WUHHW�WR�D�&KLQD�RUDQJH�± QR�GRXEW��%URDGZD\�
ER\�± JDPEOHU��ODGLHV
�PDQ��7\EXUQ�WUHH�± WKH�JDOORZV��SXW�RQ�WKH�5LW]�± GUHVV�VPDUWO\�
�5LW]�LV�WKH�QDPH�RI�WKH�KRWHO���HWF���5XV��YR�YV\X�,YDQRYVNX\X��NULFKDW
��RUDW
��YRSLW
��
± VKRXWLQJ�YHU\�ORXGO\�

$Q\� DQDO\VLV� RI� SKUDVHRORJ\� LQYROYHV� DQ� DSSHDO� WR� WKH� SUREOHP� RI� LWV�
PHDQLQJ��1R� RQH� GRXEWV� WKH� IDFW� WKDW� WKH� ZRUGV� ZLWKLQ� WKH� SKUDVHRORJL]DWLRQ� DUH�
LQFOXGHG�LQ�FRPSOH[�VHPDQWLF�SURFHVVHV��%XW�LQ�PRGHUQ�OLQJXLVWLF�VFLHQFH�WKHUH�LV�QR�
FRQVHQVXV�RQ�WKH�PHFKDQLVP�DQG�SDWWHUQV�RI�FKDQJHV�LQ�WKH�VHPDQWLF�QDWXUH�RI�ZRUGV�
FRPSRQHQWV�

6WXG\LQJ�WKH�UHODWLRQVKLS�RI�38V�DQG�ZRUGV��9�3��=KXNRY�SURSRVHG�WR�VLQJOH�
RXW�WZR�SDUDPHWHUV��PRWLYDWLRQ�DQG�DSSOLFDELOLW\��=KXNRY����������7KHVH�SDUDPHWHUV�
RSHQ�WKH�LQWHUQDO�IRUP�DQG�LWV�QDWXUH��H[SODQDWRU\�RU�ORVW��

/HW� XV�GZHOO� RQ� WKH�PRWLYDWLRQ�RI�SKUDVHRORJLFDO� XQLWV�ZLWK� WKH� WRSRQ\P�
FRPSRQHQW��%DVHG�RQ� WKH�FODVVLILFDWLRQ�SURSRVHG�E\�9�3��=KXNRY��ZH�GLYLGHG� WKH�
VWXGLHG�38V�LQWR�WKH�IROORZLQJ�JURXSV�E\�PRWLYDWLRQ��=KXNRY��������

�� 0RWLYDWHG�38V�

7KLV�JURXS� LQFOXGHV�38V�� WKH�PHDQLQJ�RI�ZKLFK�FDQ�EH�JXHVVHG� IURP� WKH�
PHDQLQJ�RI�WKH�FRPSRQHQWV�

7KH�PRWLYDWHG�38V�LQ�WKH�(QJOLVK�ODQJXDJH�LQFOXGH��:DUGRXU�VWUHHW�(QJOLVK�
± (QJOLVK�VSHHFK��HTXLSSHG�ZLWK�DUFKDLVPV��DIWHU�WKH�QDPH�RI�/RQGRQ�VWUHHW��ZKHUH�
PDQ\� DQWLTXH� VKRSV� DUH� ORFDWHG��� )OHHW� 6WUHHW� � WKH� %ULWLVK� SUHVV� �KHUH� ZHUH� WKH�
HGLWRULDO� RIILFHV�RI� WKH ODUJHVW� QHZVSDSHUV��� WR� FDUU\� FRDOV� WR�1HZFDVWOH� � WR� FDUU\�
VRPHWKLQJ�ZKHUH�LW�LV�HQRXJK��'RZQLQJ�6WUHHW�� WKH�JRYHUQPHQW�RI�*UHDW�%ULWDLQ��HWF�

,Q�*HUPDQ�WKHUH�LV�D�38�MPG��UDXFKW�ZLH�HLQ�NOHLQHV�5XKUJHELHW�± VRPHRQH�
VPRNHV�YHU\�PXFK��VRPHRQH�VPRNHV�OLNH D�VPDOO�5XKU�DUHD���7KH�LPDJH�WKDW�IRUPHG�
WKH� EDVLV� RI� WKH� FRPSDULVRQ� LV� WUDQVSDUHQW�� WKH� 5XKU� UHJLRQ� LV� DQ� DUHD� RI� KLJK�
FRQFHQWUDWLRQ�RI�KHDY\�LQGXVWULHV���7KH�38V�RI�WKLV�JURXS�LQ�WKH�*HUPDQ�ODQJXDJH�FDQ�
DOVR�LQFOXGH��%HUOLQHU�.LQG�± D�QDWLYH�RI�%HUOLQ� .LHOHU�+HPG�± XQLIRUP�RI�VDLORUV�
�.LHO�LV�WKH�PRVW�LPSRUWDQW�SRUW�RQ�WKH�%DOWLF�VHD���HWF�

,Q�WKH�5XVVLDQ�ODQJXDJH�WKLV�JURXS�LQFOXGHV��RWNU\YDW
�$PHULNX�± WR�LQYHQW�
VRPHWKLQJ�RU�UHSRUW�RQ�VRPHWKLQJ�WKDW�KDV�ORQJ�EHHQ�LQYHQWHG�RU�NQRZQ��.LWDMVND\D�
VWHQD�± DQ�LQVXUPRXQWDEOH�EDUULHU��7\XPHQ
�± VWROLFD�GHUHYHQ
�± 7\XPHQ�± WKH�FDSLWDO�
RI�YLOODJHV��6LELU
�± ]RORWRH�GQR�± 6LEHULD�± WKH�*ROGHQ�ERWWRP��GXH�WR�WKH�IXU�DQG�
WUDGH�LQGXVWULHV���HWF�

���8QPRWLYDWHG�38V�
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7KLV�JURXS�LQFOXGHV�38V��WKH�PHDQLQJ�RI�ZKLFK�FDQQRW�EH�JXHVVHG�IURP�WKH�
PHDQLQJ�RI�WKH�FRPSRQHQWV�

,Q�(QJOLVK��&DOLIRUQLD�EODQNHW�± D�QHZVSDSHU�LQ�ZKLFK�KRPHOHVV�SHRSOH�DUH�
ZUDSSHG� XS�� VHWWOLQJ� GRZQ� IRU� WKH� QLJKW� RQ� WKH� VWUHHW�� 5RFN\�0RXQWDLQ� FDQDU\� ±
GRQNH\��0LVVRXUL�5LYHU�± JUDY\��0LFKLJDQ�UROO�± D SDFN�RI�SDSHU��FRYHUHG�ZLWK�ELOOV��
:HOVK�UDEELW�± FURXWRQV�ZLWK�FKHHVH��HWF�

,Q�*HUPDQ��WKLV�JURXS�LQFOXGHV��MPG��KDW�HLQH�%HUOLQHU�6FKQDX]H�± VRPHRQH�
LV�EROG�RQ�WKH�WRQJXH��GHU�/HLS]LJHU�5HJHQ�± /HLS]LJ�UDLQ��GLUW\�ZDWHU�GURSV��

���38V��PRWLYDWHG�RQO\�KLVWRULFDOO\�

7KLV�JURXS�LQFOXGHV�SKUDVHRORJLFDO�XQLWV��ZKLFK�KDYH�WKHLU�RZQ�HW\PRORJ\��
UHYHDOHG�ZKHQ�PHHWLQJ�ZLWK�FHUWDLQ�KLVWRULFDO�FRQGLWLRQV�LQ�WKH�SHULRG�RI�IRUPDWLRQ�
RI�D�SKUDVHRORJLFDO�XQLW�

,Q�(QJOLVK��WKLV�JURXS��LQ�RXU�RSLQLRQ��LQFOXGHV�WKH�SKUDVHRORJLFDO�XQLW�³KDYH�
NLVVHG�WKH�%ODUQH\�VWRQH´�± WR�EH�D�IODWWHUHU��DFFRUGLQJ�WR�OHJHQG��HYHU\RQH�ZKR�NLVVHG�
D�VWRQH�LQ�%ODUQH\�&DVWOH�LQ�,UHODQG�UHFHLYHG�WKH�JLIW�RI�IODWWHULQJ�VSHHFK��

,Q�*HUPDQ��WKHUH�LV�WKH�38�.|SHQLNHU�6RPPHU�± DQ�DQQXDO�VXPPHU�QDWLRQDO
KROLGD\�LQ�%HUOLQ�VXEXUE�RI�.|SHQLFN��

,Q�5XVVLDQ��ZH�ILQG�WKH�38�³3RWHPNLQ�YLOODJH´��7KH�H[SUHVVLRQ�LV�DVVRFLDWHG�
ZLWK�WKH�QDPH�RI�NQ\D]�*�$��3RWHPNLQ��ZKR��LQ�RUGHU�WR�VKRZ�&DWKHULQH��WKH�*UHDW�
WKH�SURVSHULW\�RI�WKH�&ULPHD��RUGHUHG�WR�VHW�XS�GHFRUDWLYH�YLOODJHV�ZLWK�SDLQWHG�KXWV��
7KHVH IDNH YLOODJHV JRW WKH QDPH ³3RWHPNLQ YLOODJHV´�

7KXV�� LW� LV� LPSRVVLEOH� QRW� WR� DJUHH� ZLWK� WKH� RSLQLRQ� RI� WKH� PDMRULW\� RI�
SKUDVHRORJLFDO� UHVHDUFKHUV� WKDW� SKUDVHRORJLFDO� PHDQLQJ� LV� D� FRPSOH[� VLJQ� RU� D�
FRPSOH[� SKHQRPHQRQ� WKDW� FDQQRW� EH� FRQVLGHUHG� DV� D� PHFKDQLFDO� VXP� RI� LWV�
FRPSRQHQWV��.XQLQ��������0DVORYD��������0RNLHQNR���������7KH�VHPDQWLF�VWUXFWXUH�
RI�SKUDVHRORJ\�FDQ�EH� UHSUHVHQWHG�DV�D�PLFURV\VWHP��DOO� HOHPHQWV�RI�ZKLFK�DUH� LQ�
FORVH�FRQQHFWLRQ�DQG�LQWHUGHSHQGHQFH��%LO\DORYD HW�DO���������

���6XPPDU\

7KH� TXDQWLWDWLYH� UHVXOWV� RI� WKH� DQDO\VLV� RI� SKUDVHRORJLFDO� XQLWV� ZLWK� WKH�
WRSRQ\P�FRPSRQHQW�DUH�SUHVHQWHG�LQ�WKH�IRUP�RI�D�GLDJUDP�
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'LDJUDP��� 4XDQWLWDWLYH�DQG�3HUFHQWDJH�'LVWULEXWLRQ�RI�38V�$FFRUGLQJ�WR�7KHLU�
&RPSRQHQWV

7KH�FODVVLILFDWLRQ�RI�SKUDVHRORJLFDO�XQLWV�ZLWK�D�WRSRQ\P�FRPSRQHQW�E\�WKH�
W\SH� RI� WKH� QDPHG� REMHFW� LQ� WKH� DQDO\]HG� ODQJXDJHV� IL[HV� WKH� LGHQWLW\� RI� WKH�
UHSUHVHQWHG� W\SHV�� LQ� DOO� DQDO\]HG� ODQJXDJHV� ZH� FDQ� ILQG� 38V� ZLWK� FKRURQ\PV��
K\GURQ\PV�� RLNRQ\PV�� RURQ\PV�� $� ODUJH� SDUW� RI� 38V� RI� WKH� DOO� WKUHH� VWXGLHG�
ODQJXDJHV�LV�ZLWK�WKH�FRPSRQHQW�RLNRQ\P��

,Q�VHFRQG�SODFH�DFFRUGLQJ�WR�WKH�IUHTXHQF\�RI�XVDJH�DUH�SKUDVHRORJLFDO�XQLWV�
ZLWK� WKH� FRPSRQHQW�FKRURQ\P�� +\GURQ\PV� DQG� RURQ\PV� DUH� UDUHO\� IRXQG� LQ�
WRSRQ\PLF�SKUDVHRORJLFDO�XQLWV��$�TXDQWLWDWLYH�DQDO\VLV�RI�SKUDVHRORJLFDO�XQLWV�ZLWK�
WKH�WRSRQ\PLF�FRPSRQHQW�DOORZV�WR�FRQFOXGH�WKDW�LQ�DOO�WKH�FRQVLGHUHG�ODQJXDJHV�WKH�
SURFHVV�RI�SKUDVHRORJL]DWLRQ�RI�WRSRQ\PV�LV�DOPRVW�WKH�VDPH�DQG�LV�EDVHG�RQ�FRPPRQ�
FXOWXUDO�FRPSRQHQWV� DW�WKH�VDPH�WLPH��WKH�UDWLR�RI�WKHVH�FRPSRQHQWV�GRHV�QRW�GHSHQG�
RQ� WKH� ODQJXDJH�� ZKLFK� LQGLFDWHV� WKH� FRPPRQDOLW\� RI� KXPDQ� WKLQNLQJ� DQG� WKH�
FRPPRQ�FXOWXUDO�SULQFLSOHV�RI�WKH�QRPLQDWLRQ�

7KH�DQDO\VLV�RI�WKH�LQWHUQDO�IRUP�RI�SKUDVHRORJLFDO�XQLWV�ZLWK�WKH�WRSRQ\PLF�
FRPSRQHQW�RI�WKH�VWXGLHG�ODQJXDJHV�VKRZHG�WKDW�LQ�WKH�EDVLV�RI�WKH�PHDQLQJ�RI�HDFK�
38� OD\V� RQH� RU� DQRWKHU� IHDWXUH� RI� WKH� WRSRQ\P� RU� DVVRFLDWLRQV� FDXVHG� E\� WKLV�
WRSRQ\P��7RSRQ\PV�KDYH�PDQ\�DVVRFLDWLRQV� �KLVWRULFDO�� FXOWXUDO�� OLWHUDU\�� WKDW�DUH�
IDPLOLDU� WR� DQ\� QDWLYH� VSHDNHU�� EXW� XQNQRZQ� WR� WKH� ODQJXDJH� OHDUQHU��:LWKRXW� WKH�
VHPDQWLVDWLRQ�RI�WKH�FXOWXUDO�FRPSRQHQW�RI�WKH�WRSRQ\P¶V�PHDQLQJ�WKH�FURVV�FXOWXUDO�
PHDQLQJ� RI� WKH� WRSRQ\P� ZLOO� EH� OLPLWHG� RQO\� WR� LQIRUPDWLRQ� DERXW� D� SDUWLFXODU�
JHRJUDSKLFDO� REMHFW�� EXW� WKH� YDVW� OD\HU� RI� KLVWRULFDO�� FXOWXUDO� DQG� VRFLR�HFRQRPLF�
DVVRFLDWLRQV�UHPDLQV�XQUHFRJQL]HG�
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���&RQFOXVLRQ

7KXV��E\�DQDO\]LQJ�DQG�JURXSLQJ� WKH�FROOHFWHG� ODQJXDJH�PDWHULDO��ZH�FDQ�
GUDZ�WKH�IROORZLQJ�FRQFOXVLRQV�

x WRSRQ\PV� LQ� WKH� SKUDVHRORJLFDO� XQLWV� RI� DQ\� RI� WKH� FRQVLGHUHG�
ODQJXDJHV� UHSUHVHQW� WKH� PRVW� VLJQLILFDQW� JHRJUDSKLFDO� REMHFWV� IRU�
HDFK�QDWLRQ�

x DOO�SKUDVHRORJLFDO�XQLWV�KDYH�D�FRQQHFWLRQ�ZLWK�WRSRQ\PV�GHQRWLQJ�
DFWXDO�RU�H[LVWLQJ�JHRJUDSKLFDO�REMHFWV�

x LQ� DOO� SKUDVHRORJLFDO� XQLWV� RI� WKH� FRQVLGHUHG� ODQJXDJHV�� LGHQWLFDO�
W\SHV� RI� NH\� FRPSRQHQWV� RI� WRSRQ\PV� DUH� SUHVHQWHG�� FKRURQ\PV��
K\GURQ\PV��RLNRQ\PV��RURQ\PV�

x WRSRQ\PLF�SKUDVHRORJLFDO�XQLWV�DUH�PRWLYDWHG�DQG�FORVHO\�FRQQHFWHG�
ZLWK� WKH� KLVWRU\�� FXOWXUH�� DQG� WUDGLWLRQV� RI� D� SHRSOH� VSHDNLQJ� WKLV�
ODQJXDJH�� $QG� LQ� RUGHU� WR� LQWHUSUHW� WKH� VHPDQWLF� FRQWHQW� RI�
SKUDVHRORJLFDO�XQLWV�ZLWK�WKH�WRSRQ\PLF�FRPSRQHQW��LW�LV�QHFHVVDU\�
WR�NQRZ�WKH�KLVWRULFDO��FXOWXUDO��OLWHUDU\��SROLWLFDO�DQG�RWKHU�VRXUFHV�
RI�LWV�RULJLQ�

$FNQRZOHGJHPHQW

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

5HIHUHQFHV

$EUDKDP��:�� �������� ,GLRPV� LQ� FRQWUDVWLYH� DQG� LQ� XQLYHUVDOO\� EDVHG� W\SRORJLFDO�
UHVHDUFK��7RZDUG�GLVWLQFWLRQV�RI�UHOHYDQFH��,Q 3URFHHGLQJV�RI�WKH�ILUVW�7LOEXUJ�
ZRUNVKRS�RQ�LGLRPV �SS���������7LOEXUJ��,7.�

$NEDUL�� $��� $EEDVLDQ�� 0��� 	� -DQVRR]�� 3�� �������� $SSOLFDWLRQ� RI� 5$3� PRGHO� LQ�
PHDVXULQJ�WKH�FDSDELOLWLHV�RI�DWWUDFWLQJ�VRXUFHV�LQ�WKH�(FRQRP\��$�FDVH�VWXG\�
RI�WKH�WRXULVP�VHFWRU�LQ�6LVWDQ�DQG�%DOXFHVWDQ��8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�
DQG�+XPDQLWLHV�5HVHDUFK��������������

%DUDQRY��$��1����������$VSHFWV�RI�WKH�WKHRU\�RI�SKUDVHRORJ\��0RVFRZ��=QDN�

%D]DURYD��/���	�*LO\D]HYD��(��1����������5HSUHVHQWDWLRQ�RI�WKH�FRQFHSW��:RPDQ��LQ�
(QJOLVK��5XVVLDQ� DQG�7DWDU� /LQJXRFXOWXUHV� �2Q� WKH�PDWHULDO� RI� SURYHUEV� DQG�
VD\LQJV�� 0RGHUQ�-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV� ���������������

%LO\DORYD�� $�� $��� %D]DURYD�� /��� 	�*LO\D]HYD�� (��1�� �������� 6HPDQWLF� IHDWXUHV� RI�
SKUDVHRORJLFDO�XQLWV�H[SUHVVLQJ�HPRWLRQV�DQG�IHHOLQJV�RI�D�SHUVRQ�LQ�*HUPDQ�
DQG�5XVVLDQ�ODQJXDJHV� 0RGHUQ�-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV� �������
��������
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&DFFLDUL�� &���	�*OXFNVEHUJ�� 6�� ��������8QGHUVWDQGLQJ� LGLRPDWLF� H[SUHVVLRQV�� 7KH�
FRQWULEXWLRQ�RI�ZRUG�PHDQLQJV� $GYDQFHV�LQ�SV\FKRORJ\� ������������

&DPEULGJH� LGLRPV� GLFWLRQDU\� �������� &DPEULGJH� 8QLYHUVLW\� 3UHVV�� 85/��
KWWS���ZZZ�FDPEULGJHLQWHUQDWLRQDO�RUJ�SURJUDPPHV�DQG�
TXDOLILFDWLRQV�FDPEULGJH�LJFVH�HQJOLVK�VHFRQG�ODQJXDJH�FRXQW�LQ�RUDO�����

'XGHQ�� 5HGHZHQGXQJHQ� XQG� VSULFKZ|UWOLFKH� 5HGHQVDUWHQ�� :|UWHUEXFK� GHU�
GHXWVFKHQ� ,GLRPDWLN� ������� �� EHDUE��� YRQ� *�QWKHU� 'URVGRZVNL� XQG�:HUQHU�
6FKRO]H�6WXEHQUHFKW��0DQQKHLP��/HLS]LJ��:LHQ��=�ULFK��'XGHQYHUO�

*LO\D]HYD��(��1���	�%D]DURYD��/�� ��������7KH�VRXUFHV�RI�RULJLQ�DQG�PRWLYDWLRQ�RI�
SKUDVHRORJLFDO�XQLWV�ZLWK�DQWKURSRQ\PLF�FRPSRQHQW�LQ�WKH�*HUPDQ�DQG�5XVVLDQ�
ODQJXDJHV� 0RGHUQ�-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV� ���������������

+HU]RJ��$��������� ,GLRPDWLVFKH�UHGHZHQGXQJHQ�YRQ�$�=��%HUOLQ��/DQJHQVFKHLGW�

+DVVDQ��0��1���$EGXOODK��$��+��� ,VPDLO�� 1��� 6XKXG�� 6��1��$���	�+DP]DK��0��+��
�������� 0DWKHPDWLFV� FXUULFXOXP� IUDPHZRUN� IRU� HDUO\� FKLOGKRRG� HGXFDWLRQ�
EDVHG� RQ� 6FLHQFH�� 7HFKQRORJ\�� (QJLQHHULQJ� DQG� 0DWKHPDWLFV� �67(0���
,QWHUQDWLRQDO� (OHFWURQLF� -RXUQDO� RI� 0DWKHPDWLFV� (GXFDWLRQ�� ������� �������
KWWSV���GRL�RUJ����������LHMPH�����

.XQLQ��$��9����������(QJOLVK�5XVVLDQ�SKUDVHRORJLFDO�GLFWLRQDU\��0RVFRZ� 5XVVN\�
=D]\N�

.XQLQ�� $�� 9�� �������� &RXUVH� RI� PRGHUQ� (QJOLVK� SKUDVHRORJ\�� 0RVFRZ�� +LJKHU�
6FKRRO�RI�3KRHQL[�

0DVORYD��9��Ⱥ����������&XOWXUDO�QDWLRQDO�VSHFLILFLW\�RI�5XVVLDQ�SKUDVHRORJ\��&XOWXUDO�
OD\HUV�LQ�SKUDVHRORJLFDO�DQG�GLVFXUVLYH�SUDFWLFHV��0RVFRZ��/DQJXDJHV�RI�6ODYLF�
FXOWXUH�

0RNLHQNR��9��0����������2Q�D�SURSHU�QDPH�DV�SDUW�RI�SKUDVHRORJ\��3URVSHFWV�IRU�WKH�
GHYHORSPHQW�RI�6ODYLF�RQRPDVWLFV��0RVFRZ��6FLHQFH�

2[IRUG�GLFWLRQDU\�RI�(QJOLVK�LGLRPV�����������UG (G��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
± ����S�

3DOP��&K����������3KUDVHRORJLH��(LQH�(LQI�KUXQJ��&K��3DOP��7�ELQJHQ��*XQWHU�1DUU�
9HUODJ�

3RVWRYDORYD��9��,����������3LFWXUH�RI�WKH�ZRUOG�LQ�KXPDQ�OLIH��7KH�UROH�RI�WKH�KXPDQ�
IDFWRU�LQ�WKH�ODQJXDJH��/DQJXDJH�DQG�SLFWXUH�RI�WKH�:RUOG��0RVFRZ��1DXND�

5RVHQWKDO��'��(���	�.UDVQ\DQVN\��9��9�� ��������3KUDVHRORJLFDO� GLFWLRQDU\�RI� WKH�
5XVVLDQ�ODQJXDJH� 0RVFRZ��2Q\[�

6XSHUDQVND\D��$��9����������:KDW�LV�7RSRQ\P\"�0RVFRZ��1DXND�

7HOLD�� 9�� 1�� �������� $� ODUJH� SKUDVHRORJLFDO� GLFWLRQDU\� RI� WKH� 5XVVLDQ� ODQJXDJH��
0RVFRZ��$VW�SUHVVERRN�



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

=KXNRY��9�� 3�� �������� ,GLRPDWLF� SKUDVHRORJLVP� LQ� FRPSDULVRQ�ZLWK� WKH� LGLRPDWLF�
ZRUGV� 6HOHFWHG� ZRUNV� RQ� WKH� 5XVVLDQ� ODQJXDJH�� /LWHUDU\� DQG� GLDOHFWDO�
SKUDVHRORJ\��+LVWRU\�DQG�GHYHORSPHQW��9HOLN\�1RYJRURG�


