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$�GLVFRXUVH�PDUNHU�LV�D�ZRUG�RU�D�SKUDVH�WKDW�SOD\V�D�UROH�LQ�PDQDJLQJ�WKH�IORZ�DQG�
VWUXFWXUH�RI�GLVFRXUVH��6LQFH�WKHLU�PDLQ�IXQFWLRQ�LV�DW�WKH�OHYHO�RI�GLVFRXUVH��VHTXHQFHV�
RI�XWWHUDQFHV��UDWKHU�WKDQ�DW�WKH�OHYHO�RI�XWWHUDQFHV�RU�VHQWHQFHV��GLVFRXUVH�PDUNHUV�
DUH� UHODWLYHO\� V\QWD[�LQGHSHQGHQW� DQG� XVXDOO\� GR� QRW� FKDQJH� WKH� WUXWK� FRQGLWLRQDO�
PHDQLQJ�RI�WKH�VHQWHQFH��5HJDUGLQJ�WKLV�SRLQW��WKH�VXUUHQW�VWXG\�DLPHG�WR�GR�D�FRUSXV�
EDVHG� VWXG\� WR� FRPSDUH� WKH� GLVFRXUVH� PDUNHUV� E\ )UDQFLV� <RXQJKXVEDQG� DQG�
1LFKRODV�5RHULFK WR�7LEHW� $�VWXG\�RI�WKH�%ULWLVK�H[SHGLWLRQ�WR�7LEHW�E\�WKH�IDPRXV�
RULHQWDOLVW�&RORQHO�)��<RXQJKXVEDQG�DOORZV�XV� WR�EHWWHU� XQGHUVWDQG� WKH�SODFH� WKDW�
7LEHW�RFFXSLHG�LQ�WKH�LQWHUQDWLRQDO�SROLWLFV�RI�YDULRXV�VWDWHV��LQ�SDUWLFXODU��5XVVLD�DQG�
*UHDW�%ULWDLQ��DQG�WKH�UROH�WKDW�WKH�LQYHVWLJDWRU�SOD\HG�LQ�WKLV��)��<RXQJKXVEDQG�OHIW�
D� QRWLFHDEOH� PDUN� LQ� WKH� KLVWRU\� RI� WKH� VR�FDOOHG� ³%LJ�*DPH´�� ,Q� DGGLWLRQ� WR� WKH�
SROLWLFDO� UHVXOW�� LW� LV� GLIILFXOW� WR� XQGHUHVWLPDWH� WKH� LPSRUWDQW� WUDYHO� QRWHV� RI� )��
<RXQJKXVEDQG��QXPHURXV�PRQRJUDSKV�GHVFULELQJ�QRW�RQO\� WKH�SROLWLFDO�SURFHVV�RI�
WKH�WDVN�DVVLJQHG�WR�KLP�EXW�DOVR�WKH�UHJLRQ�RI�$VLD�DV�D�ZKROH��QDWXUH�DQG�SHRSOH��1��
5RHULFK�ZLWK�KLV� VRQV�� RQH�RI�ZKRP�ZDV� DQ�RULHQWDOLVW� DQG� DQRWKHU�ZDV� DQ� DUWLVW��
LPSOHPHQWHG�PDQ\�FXOWXUDO�SURMHFWV��KRZHYHU��LQ�KLVWRULRJUDSK\��WKHUH�DUH�RSLQLRQV�
DERXW�WKH�SROLWLFDO�QDWXUH�RI�KLV�PLVVLRQ��$�QXPEHU�RI�LPSOLFDWLRQV�RI�WKH�UHVXOWV�DUH�
GLVFXVVHG�DQG UHOHYDQW�UHFRPPHQGDWLRQV�DUH�SUHVHQWHG�
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�� ,QWURGXFWLRQ

7KH�WHUP�'LVFRXUVH�LV�ZLGHO\�XVHG�LQ�D�QXPEHU�RI�GLVFLSOLQHV�ZLWK�GLIIHUHQW�
SXUSRVHV�DQG�VFKRODUV�DQG�SKLORVRSKHUV�KDYH�H[SUHVVHG�YDULRXV�YLHZV�UHJDUGLQJ�LW��
7KH� WHUP� LV� IUHTXHQWO\�XVHG� LQ� OLQJXLVWLFV�ZKHUH� LW�JHQHUDOO\�UHIHUV� WR�DQ�XWWHUDQFH�
ZKRVH� PDJQLWXGH� LV� ELJJHU� WKDQ� WKH� VHQWHQFH�� 'LVFRXUVH� PHDQV� FRKHUHQW� XVH� RI�
ODQJXDJH��SXWWLQJ�VHQWHQFHV�LQ�D�UDQGRP�RUGHU�GRHV�QRW�JLYH�D�FRPSOHWH�VHQVH��VR�LW�
FDQQRW� EH� FDOOHG� GLVFRXUVH�� <HW� VRPHWLPHV� SHRSOH� FRPPXQLFDWH� WKURXJK�
XQJUDPPDWLFDO� VHQWHQFHV� DQG� VXFFHHG� LQ� FRPPXQLFDWLRQ�� 6R�� µFRKHUHQFH¶� DQG�
µFRPSOHWH¶�VHQVH�WRJHWKHU�FRPELQH�D�GLVFRXUVH�VWUXFWXUH��,Q�RWKHU�ZRUGV��FRKHUHQFH�
LV�WKH�EDVLV�RI�GLVFRXUVH��'LIIHUHQW�GHYLFHV�VXFK�DV�GLVFRXUVH�PDUNHUV�DUH�XVHG�WR�PDNH�
GLVFRXUVH�FRKHUHQW� 6FKLIIULQ��������PDLQWDLQV�WKDW�GLVFRXUVH�PDUNHUV FRQWULEXWH�WR�
WKH�FRKHUHQFH�RI�WKH�WH[W�E\�HVWDEOLVKLQJ�FRKHUHQFH�UHODWLRQVKLS�EHWZHHQ�XQLWV�RI�WDON��
'LVFRXUVH�PDUNHUV� DUH� DQ� LPSRUWDQW� IHDWXUH� RI� GLVFRXUVH��'LVFRXUVH�PDUNHUV� KDYH�
EHHQ�VWXGLHG�PXFK�LQ�WKH�ODVW�GHFDGHV�DQG GXULQJ�WKLV�WLPH�PDQ\�DSSURDFKHV�WR�WKLV�
QRWLRQ�KDYH�EHHQ�GHYHORSHG��'LVFRXUVH�PDUNHUV�DUH�WKRVH�OH[LFDO�H[SUHVVLRQV�ZKLFK�
DUH� VWXGLHG� XQGHU� YDULRXV� WDJV� VXFK� DV� GLVFRXUVH� PDUNHUV�� GLVFRXUVH� FRQQHFWLYHV��
GLVFRXUVH� RSHUDWRUV� DQG� VHQWHQFH� FRQQHFWRUV�� 5HVHDUFKHUV� DJUHH� WKDW� GLVFRXUVH�
PDUNHUV�GR� FRQQHFW� WKH� VHJPHQWV� LQ�GLVFRXUVH�� EXW� WKHUH� LV� QR� DJUHHPHQW�RQ� WKHLU�
IXQFWLRQV�LQ�GLVFRXUVH��(DFK�UHVHDUFKHU�KDV�D�GLIIHUHQW�YLHZ�RQ�WKHLU�IXQFWLRQV�DQG�
GHILQLWLRQV��$�PRUH�FRPPRQ�FRQFHSW�DERXW�GLVFRXUVH�PDUNHU�LV�WKDW�LW�LV�D�ZRUG�XVHG�
IRU�VKRZLQJ�D�FKDQJH�LQ�WKH�ZD\�D�FRQYHUVDWLRQ�LV�GHYHORSLQJ�RU�IRU�VKRZLQJ�WKH�RWKHU�
VSHDNHUV�KRZ�RQH�LV�UHDFWLQJ�WR�ZKDW�WKH�RWKHUV�DUH�VD\LQJ�

6WXG\LQJ�WKH�HYHQWV�RI�WKH�SROLWLFDO��PLOLWDU\�DQG�VFLHQWLILF�KLVWRU\�RI�7LEHW��
WKHLU�FDXVHV�DQG�FRQVHTXHQFHV�DUH�RI�JUHDW�LPSRUWDQFH�QRW�RQO\�IRU�D�PRUH�GHWDLOHG�
UHFRYHU\� RI� HYHQWV� WKDW� WRRN� SODFH� LQ� WKH� ;;� FHQWXU\� LQ� WKLV� UHJLRQ� EXW� DOVR� WR�
XQGHUVWDQG�D�QXPEHU�RI�SROLWLFDO��FXOWXUDO�DQG�VFLHQWLILF�HYHQWV�DW�SUHVHQW�

2QH� EDVLF� IHDWXUH� RI� GLVFRXUVH� DV� D� VSHFLILF� OLQJXLVWLF� VWUXFWXUH� LV� WKDW� LW�
VKRXOG�EH�FRKHUHQW�DQG�ORJLFDOO\�SUHVHQWHG��6SHDNHUV�WHQG�WR�XVH�GLIIHUHQW�OLQJXLVWLF�
XQLWV� RU� SDUWLFOHV� ZKLFK� DUH� WHUPHG� 'LVFRXUVH� 0DUNHUV� �'0V�� WR� PDLQWDLQ� WKH�
FRKHUHQFH�DQG�ORJLF�IORZ�RI�WKH�GLVFRXUVH��$FFRUGLQJO\��LW�FDQ�EH�DUJXHG�WKDW�HIILFLHQW�
XVH� RI�'0V� FDQ� KHOS� LQ� DFKLHYLQJ� WKH� XOWLPDWH� JRDO� RI� DQ\� GLVFRXUVH� L�H�� PXWXDO�
XQGHUVWDQGLQJ� DQG� HIIHFWLYH� FRPPXQLFDWLRQ�� $EVHQFH� RU� VKRUWDJH� RI� XVLQJ� VXFK�
OLQJXLVWLF�XQLWV��RQ�WKH�RWKHU�KDQG��PD\�UHVXOW�LQ�SUDJPDWLF�IDLOXUH�

7KHVH� FKDUDFWHULVWLFV� RI� '0V� DWWUDFWHG� WKH� DWWHQWLRQ� RI� UHVHDUFKHUV� ZKR�
LQYHVWLJDWHG�LVVXHV�VXFK�DV�WKHLU�IXQFWLRQV�LQ�GLIIHUHQW�JHQUHV��WKH�YROXPH�RI�WKHLU�XVH�
E\�VSHFLILF�VSHHFK�FRPPXQLWLHV��WKH�EHVW�PHWKRGV�WR�KHOS�()/�OHDUQHUV�PDVWHU�WKHP��
DQG�WKH�XVH�RI�WKHP�DFURVV�YDULRXV�ODQJXDJHV��7KHUHIRUH��'0V�ZHUH�WKH�WRSLF�RI�D�
ODUJH� ERG\� RI� UHVHDUFK� WKDW� DGGUHVVHG� YDULRXV� LQTXLULHV�� $Q� LQWHUHVWLQJ� TXHVWLRQ�
DWWHPSWHG�E\�VRPH�RI�WKHVH�VWXGLHV�ZDV�ZKHWKHU�'0V�DUH�FXOWXUH�RU�/��VSHFLILF��7KH�
DUJXPHQW�GHDOW�ZLWK�UHJDUGLQJ�WKLV�TXHVWLRQ�ZDV�VXSSRUWHG�E\�LQYHVWLJDWLQJ�VLWXDWLRQV�
VXFK�DV�WKH�GLIIHUHQW�WHFKQLTXHV�XVHG�E\�()/�ZULWHUV�RI�YDULRXV�/��EDFNJURXQGV��6XFK�
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5XVVLD��6XPPHU�DQG�$XWXPQ�����

YDULDWLRQV� ZHUH� DWWULEXWHG� WR� WKH� FXOWXUDO� DQG� PHWDOLQJXLVWLF� IHDWXUHV� RI� GLIIHUHQW�
ODQJXDJHV� ZKLFK� SURYRNH� XVLQJ� ZULWLQJ� WHFKQLTXHV� LQFOXGLQJ� '0V� LQ� GLYHUVLILHG�
ZD\V�� 7KH� &RQWUDVWLYH� 5KHWRULF� +\SRWKHVLV� E\� .DSODQ� ������� VXJJHVWHG� WKDW�
³UKHWRULFDO�SDWWHUQV�RI�ODQJXDJH�DUH�XQLTXH�WR�HDFK�ODQJXDJH�DQG�FXOWXUH´��&RQQRU��
1DJHOKRXW��	�5R]\FNL��������S�����DQG�WKXV�LPSOLHG�WKDW�ZULWHUV�WUDQVIHU�WKHLU�VSRNHQ�
ODQJXDJH�EHKDYLRXU�WR�ZULWLQJ�VLQFH�FXOWXUH�DQG�VRFLDO�DVSHFWV�RI�ODQJXDJH�DUH�PRUH�
OLNHO\�WR�EH�FRQQHFWHG�WR�RUDO�GLVFRXUVH��8VLQJ�GLIIHUHQW�QXPEHUV�DQG�W\SHV�RI�'0V�
ZDV�SHUFHLYHG�DV�RQH�IHDWXUH�RI�WKLV�FODLPHG�YDULDWLRQ�

$�VWXG\�RI�WKH�%ULWLVK�H[SHGLWLRQ�WR�7LEHW�E\�WKH�IDPRXV�RULHQWDOLVW�&RORQHO�
)��<RXQJKXVEDQG�DOORZV�XV�WR�EHWWHU�XQGHUVWDQG�WKH�SODFH�WKDW�7LEHW�RFFXSLHG�LQ�WKH�
LQWHUQDWLRQDO�SROLWLFV�RI�YDULRXV�VWDWHV��LQ�SDUWLFXODU��5XVVLD�DQG�*UHDW�%ULWDLQ��DQG�WKH�
UROH�WKDW�WKH�LQYHVWLJDWRU�SOD\HG�LQ�WKLV��)��<RXQJKXVEDQG�OHIW�D�QRWLFHDEOH�PDUN�LQ�
WKH�KLVWRU\�RI�WKH�VR�FDOOHG�³%LJ�*DPH´��,Q�DGGLWLRQ�WR�WKH�SROLWLFDO�UHVXOW��LW�LV�GLIILFXOW�
WR� XQGHUHVWLPDWH� WKH� LPSRUWDQW� WUDYHO� QRWHV� RI� )�� <RXQJKXVEDQG�� QXPHURXV�
PRQRJUDSKV�GHVFULELQJ�QRW�RQO\�WKH�SROLWLFDO�SURFHVV�RI�WKH�WDVN�DVVLJQHG�WR�KLP�EXW�
DOVR�WKH�UHJLRQ�RI�$VLD�DV�D�ZKROH��LWV�QDWXUH�DQG�SHRSOH��

,I�WR�VWXG\�7LEHW�IURP�WKH�FXOWXUDO�DQG�VFLHQWLILF�VLGH��WKH�H[SHGLWLRQ�RI�WKH�
5RHULFKV�PXVW�QRW�HVFDSH�RXU�DWWHQWLRQ��7KH�URXWHV�RI�WKH�H[SHGLWLRQ�SDUWLFLSDQWV�UDQ�
WKURXJK� WKH� PRVW� LQDFFHVVLEOH� DQG� XQH[SORUHG� DUHDV� RI� WKH� $VLDQ� UHJLRQ�� +DYLQJ�
XQGHUWDNHQ� KLV� &HQWUDO� $VLDQ� H[SHGLWLRQ�� 1�.�� 5RHULFK� QRW� RQO\� FRQWLQXHG� WKH�
VFLHQWLILF� DQG� H[SHGLWLRQDU\� DFWLYLW\� RI� KLV� IDPRXV� SUHGHFHVVRU� FROOHDJXHV�
�3U]KHYDOVN\��.R]ORY��EXW�DOVR�HQULFKHG�LW�E\�SHQHWUDWLQJ�WKH�7UDQVKLPDOD\D�UHJLRQ�

$OWKRXJK�'0V�ZHUH�DEXQGDQWO\�VWXGLHG�LQ�WKH�UHFHQW�GHFDGHV�� WKHUH�LV�QR�
FRQVHQVXV�RQ� WKHLU�GHILQLWLRQ�RU� IXQFWLRQV��(YHQ� WKH� WHUP�'0V�LV�QRW�DJUHHG�XSRQ�
VLQFH� WKH� FRQFHSW� LV� DOVR� UHIHUUHG� WR� E\� PDQ\� RWKHU� WHUPV� VXFK� DV� 6HQWHQFH�
&RQQHFWLYHV��+DOOLGD\�	�+DVDQ���������3UDJPDWLF�0DUNHUV��)UDVHU���������'LVFRXUVH�
3DUWLFOHV��$LMPHU���������DQG�&RKHVLRQ�0DUNHUV��*HH��������WR�QDPH�IHZ��7KH�WHUP�
'0V��KRZHYHU��LV�WKH�PRVW�SUHIHUUHG�E\�UHVHDUFKHUV�DQG�VFKRODUV��5HVHDUFKHUV�DOVR�
VXJJHVWHG� GLIIHUHQW� GHILQLWLRQV� RI� '0V� PRVW� RI� ZKLFK� ZHUH� IURP� D� IXQFWLRQDO�
SHUVSHFWLYH�� 7KH\� DUH� FRQVLGHUHG� DV� HOHPHQWV� WKDW� IDFLOLWDWH� WKH� DGGUHVVHHV¶�
LQWHUSUHWDWLRQ�RI�WKH�GLVFRXUVH�DFFRUGLQJ�WR�WKH�VXUURXQGLQJ�FRQWH[W��$LMPHU��������
DQG�PDUN�GLIIHUHQW�DVSHFWV�RI�SDUWLFLSDQWV¶�LQWHQWLRQV��*XR���������7KXV��LW�LV�QRWHG�
WKDW�WKH�RFFXUUHQFH�RI�WKHVH�³VHHPLQJO\�HPSW\�H[SUHVVLRQV�IRXQG�LQ�RUDO�GLVFRXUVH´�
�%ULQWRQ��������S������QRUPDOO\�VLJQDOV�D�FKDQJH�LQ�WKH�GHYHORSPHQW�RI�WKH�GLVFRXUVH�
�-DEHHQ��5DL��	�$ULI��������1DPD]LDQGRVW��6KDWDOHEL��	�1DVUL��������ZKHWKHU�E\�WKH�
VSHDNHU�RU� WKH�DGGUHVVHH��6RPH�RWKHU� UHVHDUFKHUV�H�J�� �)UDVHU��������GLVFXVVHG� WKH�
ZLGH�UDQJH�RI�WKH�FODVVHV�RI�'0V��,Q�WKH�(QJOLVK�ODQJXDJH��IRU�LQVWDQFH��D�'0�FDQ�EH�
DQ�DGYHUE�RI�WLPH��QRZ���DQ�DGMHFWLYH��RND\���D�FRQMXQFWLRQ��KRZHYHU���D�SUHSRVLWLRQDO�
SKUDVH� �E\� WKH�ZD\��� D� SKUDVH� �,�PHDQ��� RU� DQ� LQWHUMHFWLRQ� �RK���7KH� IRFXV� RQ� WKH�
IXQFWLRQDO�DSSURDFK� LQ�GHILQLQJ�'0V�LQGLFDWHV� WKDW�DOWKRXJK� WKH\�DUH� LPSRUWDQW� LQ�
IDFLOLWDWLQJ�LQWHUSUHWDWLRQ�RI�WKH�GLVFRXUVH��'0V�QHYHUWKHOHVV�KDYH�QR�VHPDQWLF�YDOXH�
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DQG� PD\� QRW� GHQRWH� WKHLU� H[DFW� PHDQLQJ� ZKHQ� XVHG� DV� FRKHVLRQ� GHYLFHV��
&RUUHVSRQGLQJO\��D�VSHFLILF�'0�FDQ�KDYH�GLIIHUHQW�PHDQLQJ�DFFRUGLQJ�WR�WKH�FRQWH[W�
RU�WKH�VSHDNHU�

7KH�PDLQ� LVVXH� HPHUJHG� DV� D� FRQVHTXHQFH�RI� WKH� YDULRXV� FODVVHV� DQG� WKH�
GLIIHUHQW�SHUFHLYHG�IXQFWLRQV�RI�'0V�LV�UHIOHFWHG�LQ�WKH�W\SRORJ\�RI�WKHP��7KH�GLVSXWH�
UHODWHG� WR� VXFK� DQ� LVVXH� LV� ZKHWKHU� WR� FODVVLI\� '0V� DFFRUGLQJ� WR� WKHLU� V\QWDFWLF�
FDWHJRULHV� RU� WR� WKHLU� UROH� LQ� WKH� GLVFRXUVH� �$VLN� 	� &HSKH�� ������ (WHPDGIDU��
1DPD]LDQGRVW��	�%DQDUL���������7KLV�LV�EDVLFDOO\�EHFDXVH�LW�LV�GLIILFXOW�VRPHWLPHV�WR�
GHFLGH�LI�WKH�ZRUG�DFWXDOO\�LQ�D�VHQWHQFH�VXFK�DV�³KH�LV�DFWXDOO\�VLFN´�LV�D�GLVFRXUVH�
PDUNHU�LPSOLHV�HPSKDVLV�RU�DQ�DGYHUE�TXDOLILHV�WKH�DGMHFWLYH�VLFN��)RU�RWKHU�ZRUGV�
VXFK�DV�WKH�LQWHUMHFWLRQV�DK��RK�RU�WKH�JDS�ILOOHUV�KXP��DKD�WKHUH�LV�D�PRUH�FRQVHQVXV�
WR�FRQVLGHU�WKHP�DV�'0V�EHFDXVH�WKH\�KDYH�QR�OLWHUDO�FRQQRWDWLRQ�WR�EH�FRQIXVHG�ZLWK�
WKHLU�SUDJPDWLF�IXQFWLRQ��,Q�IDFW��WKH�QRWLRQ�RI�SUDJPDWLF�IXQFWLRQ�ZDV�WDNHQ�E\�PDQ\�
UHVHDUFKHUV�WR�FODVVLI\�'0V�DFFRUGLQJO\��)RU�([DPSOH���)DUVHU��������1DPD]LDQGRVW��
1HLVL��.KHU\DGL��	�1DVUL��������VXJJHVWHG�IRXU�FODVVHV�RI�ZKDW�KH�WHUPHG�3UDJPDWLF�
0DUNHUV� ZKLFK� ZHUH�� %DVLF�� &RPPHQWDU\�� DQG� 3DUDOOHO� 3UDJPDWLF� 0DUNHUV�� +H�
WHUPHG�WKH�IRXUWK�JURXS�'LVFRXUVH�0DUNHUV�DQG�GHILQHG�WKHP�DV�WKRVH�HOHPHQWV�ZKLFK�
FRQQHFW�DGMDFHQW�GLVFRXUVH�VHJPHQWV��,W�LV�QRWHG�WKDW�)UDVHU��������XVHG�WKH�WHUP�'0V�
RQO\� WR�SRLQW�WR�WKRVH�HOHPHQWV�WKDW�FRQQHFW� WKH�XSFRPLQJ�XQLW�RI�GLVFRXUVH�WR�WKH�
SUHYLRXV�RQH��D�FRQFHSW�WKDW�ZDV�XVHG�HDUOLHU�WR�GHILQH�'0V�E\�PDQ\�VFKRODUV�

)URP������WR�������1LNRODL�.RQVWDQWLQRYLFK�5RHULFK�OHG�WKH�&HQWUDO�$VLDQ�
H[SHGLWLRQ��%HIRUH�5RHULFK
V�H[SHGLWLRQ��5XVVLDQ�WUDYHOOHUV�KDG�EHHQ�UHVHDUFKLQJ�WKH�
FHQWUDO�UHJLRQV�RI�$VLD�IRU�WZR�FHQWXULHV��7KH�H[SHGLWLRQ�OHG�E\�1�.��5RHULFK�PDLQO\�
VXPPDUL]HG�PDQ\�ZRUNV�RQ�WKH�VWXG\�RI�WKLV�UHJLRQ�

�� 0HWKRGV

2XU�VWXG\�LV�EDVHG�RQ�JHQHUDO�VFLHQWLILF�SULQFLSOHV��KLVWRULFLVP��ZKLFK�ZLWKLQ�
WKH�IUDPHZRUN�RI�D�V\VWHPDWLF�DSSURDFK�DOORZV�WKH�XVH�RI�VRXUFH�VWXG\��FKURQRORJLFDO��
HWKQRJUDSKLF�PHWKRGV�RI�UHVHDUFK��V\VWHPDWLFLW\�DOORZLQJ�XV�WR�FRQVLGHU�WKH�SROLWLFDO�
VSDFH�DV�DQ�HOHPHQW�RI�D�JHRSROLWLFDO�V\VWHP�LQ�WKH�SURFHVV�RI�LWV�UHFRQVWUXFWLRQ�

7KH� IROORZLQJ�PHWKRGV�ZHUH�XVHG� LQ� WKH� VWXG\��KLVWRULFDO�JHQHWLF�PHWKRG�
ZKLFK�DOORZV�XV� WR� WUDFH� WKH�HYHQW� IURP�EHJLQQLQJ� WR�HQG��D�ELRJUDSKLFDO�PHWKRG��
ZKLFK�LV�D�PHWKRG�RI�PHDVXULQJ�DQG�HYDOXDWLQJ�WKH�KLVWRU\�RI�OLIH�DQG�HYLGHQFH�RI�OLIH�
WROG�RU�UHSRUWHG�IURP�WKH�SRVLWLRQ�RI�WKRVH�ZKR�OLYHG�WKLV�OLIH��

�� 5HVXOWV

6LQFH� LWV� HPHUJHQFH� LQ� WKH� ����V�� FRUSXV� VWXGLHV� KDYH� UHSUHVHQWHG� D�
VLJQLILFDQW�PHWKRGRORJLFDO�GHYHORSPHQW� LQ� OLQJXLVWLFV�� ,W� FDQ�EH� VLPSO\�GHILQHG�DV�
³WKH�VWXG\�RI�ODQJXDJH�EDVHG�RQ�H[DPSOHV�RI�UHDO�ODQJXDJH�XVH´��0F(QHU\�	�:LOVRQ��
������S������,W�WKXV�PDUNV�DQ�RXWVWDQGLQJ�VKLIW�IURP�WKH�SUHYLRXV�DSSURDFKHV�ZKLFK�



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

WHQGHG� WR�GHVFULEH� WKH�VWUXFWXUH�RI� ODQJXDJH�DQG�JHQHUDOL]H� WKH�ILQGLQJV� WR�SRUWUD\�
KRZ�ODQJXDJH�LV�XVHG��7KH�IRFXV�RI�FRUSXV�EDVHG�VWXGLHV��RQ�WKH�FRQWUDU\��LV�RQ�WKH�
IXQFWLRQDO�GHVFULSWLRQ�RI�WKH�ODQJXDJH�DQG�WKHUHIRUH�EDVHG�RQ�D�UHDO�VDPSOH�RI�XVHG�
ODQJXDJH��0RUHRYHU��LW�LV�FUXFLDO�WKDW�WKLV�VDPSOH�RI�D�XVHG�ODQJXDJH�LV�QRW�JDWKHUHG�
LQ�DQ�REVHUYHG�RU�VWUXFWXUHG�VHWWLQJ�DV�WKLV�PD\�YLRODWH�LWV�QDWXUDO�TXDOLW\��,W�LV�UDWKHU�
FRQFHUQHG�ZLWK�WKH�³ODQJXDJH�ZKLFK�KDV�RFFXUUHG�XQGHU�FLUFXPVWDQFHV�LQ�ZKLFK�WKH�
VSHDNHU�ZDV�NQRZQ�WR�EH�GRLQJ�VRPHWKLQJ�PRUH�WKDQ�GHPRQVWUDWH�KRZ�WKH�V\VWHP�
ZRUNV´��7LPPLV��������S����

7KH�QRYHOW\�IHDWXUH�LV�WKHQ�WKH�EDFNERQH�RI�FRUSRUD�ZLWK�ZKLFK�LW�ZRXOG�EH�
VDIHU�WR�JHQHUDOL]H�UHVHDUFK�ILQGLQJV�DQG�LPSOLFDWLRQV�VLQFH�WKHVH�ILQGLQJV�DUH�EDVHG�
RQ�IUHTXHQW�UHJXODULWLHV��7KLV�KLJKOLJKWV�WKH�FRPPRQ�REMHFWLYH�RI�PRVW RI�WKH�UHFHQW�
FRUSXV�VWXGLHV�ZKLFK�LV�WR�LQYHVWLJDWH�D�VSHFLILF�OLQJXLVWLF�VWUXFWXUH�DQG�WR�SUHVHQW�WKH�
JHQHUDWHG�LQIRUPDWLRQ�DERXW�LWV�IUHTXHQF\��LWV�YDULRXV�IRUPV�DQG�LWV�FRPPXQLFDWLYH�
FDSDELOLWLHV� �0H\HU�� ������� 7KHVH� IHDWXUHV� DQG� SRWHQWLDOV� RI� FRUSXV�EDVHG� VWXGLHV�
KDYH� UHFHQWO\� WXUQHG� WKH� DSSURDFK� LQWR� RQH� RI� WKH� SUHIHUUHG� PHWKRGRORJLHV� RI�
LQYHVWLJDWLRQ�LQ�PRGHUQ�DSSOLHG�OLQJXLVWLFV�

:H�FRQVLGHUHG�WKH�JRDOV�DQG�REMHFWLYHV�RI�WKH�1�.��5RHULFK¶V�H[SHGLWLRQ��
7KH�PDLQ�SXUSRVH�RI�WKH�H[SHGLWLRQ�GHFODUHG�SHUVRQDOO\�E\�1�.��5RHULFK�ZDV�WR�SDLQW�
ODQGVFDSHV�RI�&HQWUDO�$VLD��6LQFH�WKH�IDPLO\�RI�1�.��5RHULFK��KLV�ZLIH�DQG�FKLOGUHQ��
WRRN� SDUW� LQ� WKH� H[SHGLWLRQ�� LWV� JRDOV� DOVR� LQFOXGHG� WKH� GLVFRYHU\� RI� DQFLHQW�
PRQXPHQWV�RI�WKH�SHRSOHV�RI�$VLD��WKH�FROOHFWLRQ�RI�PDWHULDO�LQ�WKH�ILHOG�RI�HWKQRORJ\��
DV�ZHOO�DV�WKH�GLVFRYHU\�RI�PDUNV�OHIW�IURP�WKH�JUHDW�WUDQVPLJUDWLRQ�RI�SHRSOHV��

7KH�GLYHUVLW\�RI� LQWHUHVWV�RI� WKH�5RHULFK� IDPLO\� LQ� UHODWLRQ� WR� WKH�7LEHWDQ�
UHJLRQ�OHG�WR�GRXEWV�DQG�KHDWHG�GLVFXVVLRQV�DERXW�WKH�UHDO�SXUSRVH RI�KLV�H[SHGLWLRQ��
,W�LV�QR�FRLQFLGHQFH�WKDW�1�.��5RHULFK�ZDV�DFFXVHG�RI�HVSLRQDJH��

7KH�DSSURDFK�RI�XVLQJ�FRUSRUD�WR�DQDO\VH�ODQJXDJH�LQ�XVH�LV�WHUPHG�&RUSXV�
/LQJXLVWLFV�� 7KH� WHUP�� DOWKRXJK�ZLGHO\� XVHG� DQG� DFFHSWHG�� UDLVHG� VRPH� DUJXPHQW�
UHJDUGLQJ�WKH�TXHVWLRQ�RI�ZKHWKHU�FRUSXV�OLQJXLVWLFV�LV�D�EUDQFK�RI�OLQJXLVWLFV�VXFK�DV�
VHPDQWLFV�DQG�V\QWD[��,W�LV�DSSDUHQW�WKDW�FRUSXV�OLQJXLVWLFV�LV�D�PHWKRGRORJ\�WKDW�LV�
XVHG�E\�OLQJXLVWV�WR�VWXG\�RWKHU�EUDQFKHV�RI�OLQJXLVWLFV��%HLQJ�WKLV�WLJKWO\�UHODWHG�WR�
RWKHU�OLQJXLVWLF� ILHOGV� LV�D�VXIILFLHQW�UHDVRQ��VRPH�VFKRODUV�EHOLHYH��WR�FRQVLGHU�LW�D�
EUDQFK� RI� OLQJXLVWLFV�� $FFRUGLQJ� WR� �0F(QHU\� 	� :LOVRQ�� ������ ³ZKLOH� FRUSXV�
OLQJXLVWLFV�LV�QRW�DQ�DUHD�RI�OLQJXLVWLF�LQTXLU\�LW�GRHV�DW�OHDVW�DOORZ�XV�WR�GLVFULPLQDWH�
EHWZHHQ�PHWKRGRORJLFDO�DSSURDFKHV�WDNHQ�WR�WKH�VDPH�DUHD�RI�LQTXLU\�E\�GLIIHUHQW�
JURXSV�� LQGLYLGXDOV� RU� VWXGLHV´� �S�� ���� ,W� FDQ� EH� FRQYLQFLQJ� WR� FRQVLGHU� FRUSXV�
OLQJXLVWLFV� D� EUDQFK� RI� DSSOLHG� OLQJXLVWLFV� HTXDO� WR� SV\FKROLQJXLVWLFV� DQG�
VRFLROLQJXLVWLFV� IRU� LQVWDQFH� �$VZLQL� 	� 6ULQLYDVDQ�� ������ WKXV� LW� FDQ� \LHOG� WZR�
LQVWDQFHV�RI�HDFK� OLQJXLVWLF�DSSURDFK� L�H�� FRUSXV�EDVHG�V\QWD[�YHUVXV� WKHRU\�EDVHG�
V\QWD[��FRUSXV�EDVHG�VHPDQWLFV�DQG�QRQ�FRUSXV�EDVHG�VHPDQWLFV�«HWF

:H�KDYH�VWXGLHG�WKH�FRXUVH�DQG�VWDJHV�RI�WKH�H[SHGLWLRQ�E\�1�.��5RHULFK��
:H� FDQ� FRQFOXGH� WKDW� WKH� URXWH� ZDV� GHYHORSHG� EDVHG� RQ� WKH� REMHFWLYHV� RI� WKH�
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H[SHGLWLRQ��7KH�H[SHGLWLRQ�WRRN�SODFH�LQ���VWDJHV��7KH�ILUVW�VWDJH�RI�WKH�H[SHGLWLRQ�
EHJDQ� LQ������ DQG� WRRN�SODFH� LQ� ,QGLD�� SULPDULO\� LQ�%RPED\��ZKHUH� WKH�5RHULFKV�
VWXGLHG�WKH�FXOWXUDO�PRQXPHQWV�DQG�WKH�FRQGLWLRQ�RI�WKH�FDYHV�RI�$MDQWD�DQG�(ORUD�RQ�
WKH�LVODQG�RI�(OHSKDQWD��7KH�VHFRQG�VWDJH�EHJDQ�LQ�������7KH�5RHULFKV�ZHQW�IURP�
,QGLD�WR�$OWDL��WKHQ�DJDLQ�WKURXJK�0RQJROLD�DQG�&KLQD�UHWXUQHG�WR�,QGLD��$IWHU�WKLV��
WKH�5RHULFKV
�IDPLO\�VWRSSHG�RYHU�LQ�.DVKPLU�IRU�WKH�ILQDO�SUHSDUDWLRQV�WR�FRPSOHWH�
WKH�H[SHGLWLRQ��ZKHUH�WKH\�ZHUH�RYHUWDNHQ�E\�JUHDW�GLIILFXOWLHV��,Q�2FWREHU�������LQ�
WKH�6KDQGL�9DOOH\�� WKH�5RHULFKV�ZHUH�GHWDLQHG�E\� ORFDO�DXWKRULWLHV�� WKH�H[SHGLWLRQ�
ZDV�IRUFHG�WR�ZLQWHU�WKHUH�GZHOOLQJ�LQ�VXPPHU�WHQWV�IRU���PRQWKV����SHRSOH�DQG�DOO�
DQLPDOV�GLHG��7KH�H[SHGLWLRQ�HQGHG�LQ������ZLWK�D�UHWXUQ�WR�0RVFRZ�

:H� KDYH� DQDO\VHG� WKH� UHVXOWV� RI� WKH� H[SHGLWLRQ� E\� 1�.�� 5RHULFK�� 7KH�
H[SHGLWLRQ� UHVXOWHG� LQ� WKH� FUHDWLRQ� RI� PDQ\� VFLHQWLILF� DQG� DUWLVWLF� PDWHULDOV�� DQ�
LQWHUQDWLRQDO�SURMHFW�LQ�IRUFH�WRGD\��SDLQWLQJ�RI�PRUH�WKDQ�����SLFWXUHV�ZLWK�$VLDQ�
ODQGVFDSHV��DQG�WKH�FUHDWLRQ�RI�D�VFLHQWLILF�FHQWUH�WKH�,QVWLWXWH�RI�+LPDOD\DQ�UHVHDUFK��

+RZHYHU��GHVSLWH�WKH�VXFFHVV��WKH�IDWH�RI�WKH�H[SHGLWLRQ
V�OHJDF\�ZDV�WUDJLF��
8UXVYDWL�,QVWLWXWH�FHDVHG�RSHUDWLRQV�GXH�WR�ODFN�RI�ILQDQFLDO�VXSSRUW�LQ�WKH�FRQWH[W�RI�
WKH�:RUOG�(FRQRPLF�&ULVLV�RI�WKH���V��$IWHU�WKH�GHDWK�RI�1�.��5RHULFK��KLV�VRQ��<X�1��
5RHULFK��OLYHG�WKH�GUHDP�DQG�FRQVLGHUHG�LW�KLV�GXW\�WR�FUHDWH�D�PXVHXP�GHGLFDWHG�WR�
KLV� IDWKHU�� 7KH� UHIXVDOV� RI� WKH� UHTXHVW� DQG� WKH� LQGLIIHUHQFH� IURP� WKH�0LQLVWU\� RI�
&XOWXUH�RI�WKH�8665�OHG�WR�VWURQJ�IHHOLQJV�RI�<X�1��5RHULFK�DQG�KLV�LPPLQHQW�GHDWK��
7KH�GUHDP�E\�<X�1��5RHULFK�ZDV� FRQWLQXHG� WR�EH� HPERGLHG�E\� KLV� EURWKHU��6�1��
5RHULFK�� DQG� DOVR� XQVXFFHVVIXOO\�� 7KH� OHJDF\� ZDV� IDGHG� DZD\� LQWR� QRWKLQJ� DQG�
UHWDLQHG�LOOHJDOO\�E\�YDULRXV�SHUVRQV��

7KH� SUDJPDWLF� QDWXUH� RI� WKH� VHOHFWHG� HOHPHQWV� LPSRVHV� WKDW� WKHLU� XVHV� DV�
'0V�DUH�FRQWUROOHG�E\�WKH�FRQWH[W�LQ�ZKLFK�WKH\�RFFXU��$FFRUGLQJO\��FRQVLGHUDWLRQV�
ZHUH�WR�EH�WDNHQ�WR�DQDO\VH�WKH�FDVHV�ZKHUH�WKH�VWXGLHG�HOHPHQWV�ZHUH�XVHG�DV�'0V�
RU�PHUH�VHPDQWLF�XQLWV��,Q�WKLV�UHJDUG��LW�ZDV�QRWHG�WKDW�\RX�NQRZ�ZDV�PRVWO\�XVHG�DV�
D�'0�E\�ERWK�QDWLYH�DQG�QRQ�QDWLYH�VSHDNHUV�ZLWK�D�QRWDEOH�VXSUHPDF\�LQ�IDYRXU�RI�
QDWLYH�VSHDNHUV�� ,Q�RWKHU�ZRUGV��6XGDQHVH�VSHDNHUV�XVHG� WKH� WHUP�\RX�NQRZ�LQ� LWV�
OLWHUDO� VHQVH�PRUH� WKDQ� WKHLU�%ULWLVK� FRXQWHUSDUWV�� ,W�ZDV� XVHG� LQ� WKLV� VHQVH� WR� DVN�
DXGLHQFHV�DERXW�WKHLU�SUHYLRXV�NQRZOHGJH�RI�D�WRSLF�RU�WR�FRQILUP�VXFK�NQRZOHGJH��
([DPSOHV�IURP�676(�FDQ�LQFOXGH�³,�GRQ
W�NQRZ�ZKDW�\HW��LI�\RX�NQRZ�SOHDVH�FRQWDFW�
PH�´� �2VPDQ�� ������� ³\RX� NQRZ� ZKDW� D� FDUW� LV�� ULJKW"´� �0DKMRXE�� �������� 7KLV�
LPSOLHV� OHVV� FRPSHWHQFH� LQ� XVLQJ� WKLV� VSHFLILF�'0� DV� WKH� QDWLYH� VSHDNHUV� XVHG� LW�
PDLQO\�DV�D�SDXVH�ILOOHU�ZKHQ�WKH\�UDQ�VKRUW�RI�VXLWDEOH�ZRUGV��IRU�LQVWDQFH��³«KH
V�
OLNH�PDQ\�WHHQDJHUV�LQ�/RQGRQ�VSHQGLQJ�ORWV�RI�WLPH�KDQJLQJ�DURXQG��\RX�NQRZ��DQG�
,�ZDQWHG�KLP�WR�UHDOO\�XQGHUVWDQG�«´��*UDWWRQ��������

7RGD\�� WKH� TXHVWLRQ� RI� WKH� 5RHULFKV� KHULWDJH� UHPDLQV� RSHQ�� 7KH� 6WDWH�
0XVHXP�RI�WKH�(DVW�DQG�DXWKRULWLHV�IRU�FXOWXUH�DUH�VWLOO�DFFXVHG�RI�LOOHJDOO\�UHWDLQLQJ�
WKH�5RHULFKV�KHULWDJH��



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

:H� KDYH� JLYHQ� D� GHVFULSWLRQ� RI� WKH� ³%LJ� *DPH´� DQG� WKH� JRDOV� RI� WKH�
H[SHGLWLRQ�E\�)��<RXQJKXVEDQG��:H�XQGHUVWDQG�WKDW�7LEHW�LV�ORFDWHG�LQ�&HQWUDO�$VLD��
WKHUHIRUH��WKLV�UHJLRQ�RFFXSLHG�DQ�LPSRUWDQW�SODFH�LQ�WKH�VWUDWHJ\�RI�WKH�%ULWLVK�(PSLUH�
EHFDXVH�LW�DOORZHG�IRU�HDV\�SHQHWUDWLRQ�LQWR�&KLQD�DQG�,QGLD�

,W�LV�ZRUWK�QRWLQJ�WKDW�XQWLO�WKH�HQG�RI�WKH�;,;�FHQWXU\�WKH�%LJ�*DPH�GLG�QRW�
DIIHFW� WKH�7LEHWDQ�UHJLRQ��%XW�E\� WKH�HQG�RI� WKH�;,;�FHQWXU\�� WKH�5XVVLDQ�(PSLUH�
EHJDQ�WR�HVWDEOLVK�FORVH�WLHV�ZLWK�7LEHW��7KDW�JUHDWO\�H[FLWHG�WKH�KHDG�RI�WKH�,QGLDQ�
DGPLQLVWUDWLRQ��'��&XU]RQ��DQG�LW�ZDV�GHFLGHG�WR�VHQG�D�GLSORPDWLF PLVVLRQ�WR�GLVUXSW�
5XVVLDQ�SODQV�

:H� KDYH� VWXGLHG� WKH� FRXUVH� DQG� VWDJHV� RI� WKH� H[SHGLWLRQ� E\� )��
<RXQJKXVEDQG�� ,QLWLDOO\�� WKH�PLVVLRQ�ZDV� FRQFHLYHG� DV�GLSORPDWLF�� EXW� GXH� WR� WKH�
UHIXVDO�RI�WKH�7LEHWDQV�WR�QHJRWLDWH��WKH�H[SHGLWLRQ�DFTXLUHG�D�GLIIHUHQW�FKDUDFWHU��7KH�
H[SHGLWLRQ� WRRN� SODFH� LQ� �� VWDJHV��2Q�'HFHPEHU� ��� ������ WKH� GHWDFKPHQW� HQWHUHG�
7LEHW��6WDJH���EHJDQ�RQ�-DQXDU\�������ZLWK�PRYLQJ�IURP�3DJUL�WR�*\DQG]H��2Q�0DUFK�
����QHDU�7XQD�WKH�ILUVW�PLOLWDU\�FODVK�ZDV�H[SHULHQFHG��6WDJH���ZDV�FKDUDFWHUL]HG�E\
D�VLHJH�RI�WKH�(QJOLVK�GHWDFKPHQW�ODVWLQJ�WZR�PRQWKV��VLQFH�WKDW�PRPHQW��WKH�7LEHWDQV�
SHUFHLYHG�WKH�VLWXDWLRQ�DV�D�ZDU��$W�VWDJH����D�VHULRXV�EDWWOH�WRRN�SODFH�DW�WKH�.DUR�OD�
3DVV�� 7KHQ�� ZLWKLQ� D�PRQWK�� (QJODQG� SUHSDUHV� IRU� QHJRWLDWLRQV��2Q� 6HSWHPEHU� ���
������D�SHDFH�WUHDW\�ZDV�VLJQHG��

7KH�FDVH�ZDV�GLIIHUHQW�IRU�WKH�'0�ZHOO��6SHDNHUV�RI�ERWK�JURXSV�XVHG�LW�DV�
D�QRQ�'0�DW�DURXQG�����RI�WKH�VLWXDWLRQV��%HDULQJ�LQ�PLQG�WKH�ZLGH�UDQJH�RI�XVLQJ�
WKH�ZRUG�ZHOO�LQ�VSRNHQ�(QJOLVK��WKLV�ILQGLQJ�VHHPV�VHQVLEOH��7KH�XVH�RI�ZHOO�E\�WKH�
QRQ�QDWLYH�JURXS�ZDV�SURYHQ�WR�EH�WKH�FORVHVW�WR�WKH�QDWLYH�DPRQJ�WKH�WKUHH�UHJDUGLQJ�
WKH�GLVWLQFWLRQ�EHWZHHQ�'0�DQG�QRQ�'0�XVDJH��7KH�PDMRULW\�RI�WKH�FDVHV�RI�QRQ�
'0V�XVDJH�RI�ZHOO�ZHUH�DV�DQ�DGMHFWLYH��ZHOO���SDVW�SDUWLFLSOH��H�J���,W
V�D�QRYHO�VWRU\��
ZHOO�ZULWWHQ�DQG�ZHOO�SUHVHQWHG����'DIDD�$OOD�����������:KR�DP�,�DV�D�GURSRXW� WR�
MXGJH�VRPHRQH�RQ�KRZ�ZHOO�TXDOLILHG�WKH\�DUH�����%DUOHWW���������RU�DV�DQ�DGYHUE��IRU�
H[DPSOH�� ��ZH�KDYH� WR�FKRRVH�D� VHW�RI�FXVWRPHUV� WKDW� WKLV�SURGXFW�ZRUNV� ZHOO� IRU�
WKHP����<RXVLI�����������D�YHU\�FXULRXV�WKLQJ�WKDW�YHU\�RIWHQ�GRHVQ
W�PDWFK�XS�ZHOO�
ZLWK�UHDOLW\����6KULPEDQ���������DQG�DV�D�FRQMXQFWLRQ�H�J��
LW�LV�VRPH�VRUW�RI�MXGJPHQW�
DV�ZHOO�DV�DQ�DWWLWXGH�WKDW�ZH�KDYH�WRZDUGV�RXUVHOYHV�VHOI�HVWHHP���+XVVHLQ��������

:H�FDPH�WR�WKH�FRQFOXVLRQ�WKDW�WKLV�DJUHHPHQW�ZDV�XQHTXDO�DQG�ZDV�VLJQHG�
E\� IRUFH�� 7KH� DJUHHPHQW� SURYLGHG� IRU� WKH� HVWDEOLVKPHQW� RI� ERUGHUV� ZLWK� 6LNNLP�
XQIDYRXUDEOH�IRU�/KDVD��WKH�%ULWLVK�FRQWURO�RYHU�D�SDUW�RI�WKH�7LEHW�WHUULWRU\��DQG�D�
EDQ� RQ� LWV YLVLWLQJ� E\� UHSUHVHQWDWLYHV� RI� WKLUG� FRXQWULHV�ZLWKRXW� WKH� SHUPLVVLRQ� RI�
(QJODQG��

+RZHYHU��LQ�WKH�IXWXUH��GXH�WR�WKH�SURWHVWV�RI�5XVVLD�DQG�&KLQD��%ULWDLQ�ZDV�
IRUFHG� WR� ZLWKGUDZ� WURRSV� IURP� WKH� WHUULWRU\� RI� 7LEHW� DQG� UHIXVH� IURP� DOO� WKH�
DFKLHYHPHQWV�RI�WKH�H[SHGLWLRQ�RI�)��<RXQJKXVEDQG�
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�� 'LVFXVVLRQ

2QH�ODQJXDJH�LQ�ZKLFK�GLVFRXUVH�PDUNHUV�KDYH�EHHQ�LQWHQVLYHO\�UHVHDUFKHG�
LV�(QJOLVK��(QJOLVK�KDV�EHFRPH�D�OLQJXD�IUDQFD��&U\VWDO��������DQG�WKH�VROH�PHGLXP�
RI�FRPPXQLFDWLRQ�LQ�PDQ\�SDUWV�RI�WKH�ZRUOG��5HVHDUFKHUV�DUH�WDNLQJ�LQWHUHVW�LQ�WKH�
DQDO\VLV�RI�(QJOLVK�VSRNHQ�E\�QRQ�QDWLYH�VSHDNHUV��,W�LV�D�PXOWL�GLPHQVLRQDO�DUHD�ZLWK�
D�ORW�RI�VFRSH�IRU�IXWXUH�UHVHDUFK��7KH�0DMRU�EXON�RI�WKLV�UHVHDUFK�LV�GHYRWHG�WR�WKH�
IXQFWLRQ�DQG�UROH�RI�GLVFRXUVH�PDUNHUV�LQ�FRKHUHQFH�DQG�XWWHUDQFH�LQWHUSUHWDWLRQ��,Q�
WKH�FRQWH[W�RI SUHVHQW�UHVHDUFK��LW� LV�QHFHVVDU\�WR�PHQWLRQ�WKH�IROORZLQJ�VWXGLHV�RQ�
GLVFRXUVH�PDUNHUV��7ZR�DSSURDFKHV�KDYH�EHHQ�GHYHORSHG�VR�IDU�WR�VWXG\�GLVFRXUVH�
PDUNHUV�� RQH� LV� FRQFHUQHG� ZLWK� FRKHUHQFH� DQG� WKH� RWKHU� ZLWK� UHOHYDQFH�� +XVVHLQ�
�������KDV�ZRUNHG�ZLWK�WKHVH�WZR�YLHZV�DQG�GLVFXVVHG�WKH�VHPDQWLF�DQG�SUDJPDWLF�
VWDWXV�RI�GLVFRXUVH�PDUNHUV�DQG�WKHLU�IXQFWLRQV��3URSRQHQWV�RI�FRKHUHQFH�VXJJHVW�WKDW�
GLVFRXUVH�PDUNHUV�DUH�FRKHVLYH�GHYLFHV�DQG�WKH\�FRQWULEXWH�WR�WKH�FRKHUHQFH�RI�ZHOO�
IRUPHG� GLVFRXUVH� E\� HQFRGLQJ� ³FRKHVLYH� UHODWLRQVKLSV� EHWZHHQ� GLVFRXUVH� XQLWV´�
�+XVVHLQ��������S�������7KH�RWKHU�DSSURDFK�RI�UHOHYDQFH�WUHDWV�GLVFRXUVH�PDUNHUV�DV�
³SUDJPDWLF�GHYLFHV´��,ELG��S������WKDW�LQWHUSUHW�DQ�XWWHUDQFH�E\�HQFRGLQJ�SURFHGXUDO�
LQIRUPDWLRQ��+XVVHLQ�ILQDOO\�PRYHV�WR�WKH UHOHYDQFH�WKHRU\�ZKLFK�LV�FRQFHUQHG�ZLWK�
WKH� UHODWLRQVKLS� EHWZHHQ� ³WKRXJKWV� DQG� SURSRVLWLRQV´� UDWKHU� WKDQ� WKH� ³DUWLFXODWHG�
OLQJXLVWLF�XQLWV´��

7KH�KLVWRU\�RI�7LEHW�GXULQJ�WKH�UHLJQ�RI�WKH�'DODL�/DPD�;,,,�KDV�UHSHDWHGO\�
DWWUDFWHG�RULHQWDOLVWV��0DUVKDOO���������+RZHYHU��LW�LV�ZRUWK�QRWLQJ�WKDW�LQ�GRPHVWLF�
KLVWRULRJUDSK\�� DWWHQWLRQ�ZDV�PDLQO\� SDLG� WR� RQO\� RQH� DVSHFW� RI�7LEHWDQ� KLVWRU\� �
5XVVLDQ�7LEHWDQ� LQWHUDFWLRQ��PDLQO\� IURP������ WKURXJK�������$Q�DUUD\�RI� VWXGLHV�
GHYRWHG�WR�WKLV�UHJLRQ�LQ�D�JLYHQ�SHULRG�FDQ EH�FODVVLILHG�LQWR�VHYHUDO�SRVLWLRQV�

)URP�D�FKURQRORJLFDO�SRLQW�RI�YLHZ��WKH�ILUVW�RI�WKH�IHZ�ZRUNV�LQ�WKH�SUH�
UHYROXWLRQDU\� SHULRG�� 7KH� (QJOLVK� ([SHGLWLRQ� WR� 7LEHW�� ZDV� LVVXHG� LQ� ����� DQG�
EHORQJV� WR� WKH� KLVWRULDQ� DQG� SXEOLFLVW� 9�$�� 7HSORY�� 7KH�ZRUN� QDUUDWHG� DERXW� WKH�
EHJLQQLQJ�RI� WKH� LQWHUDFWLRQ�EHWZHHQ�5XVVLD�DQG�7LEHW�� ,WV�DSSHDUDQFH�ZDV� UHODWHG�
ZLWK�WKH�%ULWLVK�H[SHGLWLRQ�RI�&RORQHO�)��<RXQJKXVEDQG�WR�7LEHW��,Q�KLV�ZRUN��WKH�
KLVWRULDQ� DQDO\VHG� WKH� FLUFXPVWDQFHV� WKDW� OHG� WR� WKH� IRUPDWLRQ� RI� WKH� %ULWLVK
H[SHGLWLRQ�� DQG� DOVR� FLWHG� VHYHUDO� GLSORPDWLF� GRFXPHQWV� IURP� WKH� %OXH� %RRN�
FROOHFWLRQ�SXEOLVKHG�E\�WKH�%ULWLVK�JRYHUQPHQW��

,Q� 6RYLHW� WLPHV�� WKH� HYHQWV� RI� WKH� ILUVW� &HQWUDO� $VLDQ� H[SHGLWLRQ� ZHUH�
GHVFULEHG�LQ�QRWHV�RI�D�MRXUQH\�E\�1�.��5RHULFK��$OWDL�+LPDOD\DV���5RHULFK��������
DQG�<X�1��5RHULFK�³2Q�WKH�SDWKV�RI�&HQWUDO�$VLD´��7XWWOH�	�6FKDHIIHU���������,W�LV�
ZRUWK�QRWLQJ�WKDW�WKH�5RHULFKV
�ZRUNV�LQ�(QJOLVK�ZHUH�SXEOLVKHG�LQ�WKH�����V��GXULQJ�
WKH� OLIHWLPH�RI� WKHLU�DXWKRUV�� ,Q� WKH� VDPH�SHULRG��QRWHV�RI� RWKHU� SDUWLFLSDQWV� LQ� WKH�
7LEHWDQ� WUDYHO� ZHUH� SXEOLVKHG�� LQ� ZKLFK� DWWHQWLRQ� ZDV� SDLG� WR� WKH� GLSORPDWLF�
�%XGGKLVW�PLVVLRQ��LQ�/KDVD��%��6��5\DELQLQ��1��'��.DUGDVKHYVN\���7KDQNV�WR�WKHVH�
SXEOLFDWLRQV��ZH� FDQ� H[SDQG� RXU� XQGHUVWDQGLQJ� RI� WKH� WDVNV� RI� WKH� ³VFLHQWLILF DQG�
DUWLVWLF´� H[SHGLWLRQ� E\� 1�.�� 5RHULFK�� 'XULQJ� WKLV� SHULRG�� WKH� SDSHU� E\� 9�� $��



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

%RJRVORYVN\�DQG�$��$��0RVNDOHY��³7KH�1DWLRQDO�4XHVWLRQ�LQ�&KLQD�LQ�����������´�
ZDV� SXEOLVKHG�� LW�ZDV� GHGLFDWHG� WR� WKH� H[SHGLWLRQ� E\�)��<RXQJKXVEDQG��7KHQ� WKH�
PRQRJUDSK�E\�7��/��6KDXP\DQ�³7LEHW�LQ�LQWHUQDWLRQDO�UHODWLRQV�DW�WKH�EHJLQQLQJ�RI�
WKH�;;�FHQWXU\´�DSSHDUHG��

$LMPHU��������KDV�DUJXHG�LQ�³(QJOLVK�GLVFRXUVH�SDUWLFOHV��HYLGHQFH�IURP�D�
FRUSXV´�WKDW�GLVFRXUVH�PDUNHUV�SHUIRUP�PDQ\�SUDJPDWLF�IXQFWLRQV�LQ�GLVFRXUVH��7KLV�
VWXG\� LV� DQ� DWWHPSW� WR� LQYHVWLJDWH� WKH� FRUH�PHDQLQJV� WKDW� WKHVH� GLVFRXUVH�PDUNHUV�
GHQRWH��$LMPHU�KDV�FKRVHQ�ILYH�GLVFRXUVH�PDUNHUV�IRU�DQDO\VLV�IURP�WKH�/RQGRQ�/XQG�
&RUSXV�� 7KH� FULWHULRQ� RI� VHOHFWLRQ� LV� WKH� IUHTXHQF\� RI� RFFXUUHQFH� LQ� WKH� FRUSXV��
%HVLGHV�IXQFWLRQV�RI�GLVFRXUVH�PDUNHUV��VKH�KDV�GHDOW�ZLWK� WKH�SODFHPHQW�LVVXH�L�H��
GLVFRXUVH� PDUNHUV� DW� LQLWLDO�� PHGLDO� RU� DW� WKH� ILQDO� SRVLWLRQ�� 6KH� VXPPDULVHV� KHU�
ILQGLQJV�WKXV��'LVFRXUVH�SDUWLFOHV�DUH�GLIIHUHQW�IURP�RUGLQDU\�ZRUGV�LQ�WKH�ODQJXDJH�
EHFDXVH�RI� WKH� ODUJH�QXPEHU�RI�SUDJPDWLF�YDOXHV� WKDW� WKH\�FDQ�EH�DVVRFLDWHG�ZLWK��
1HYHUWKHOHVV��VSHDNHUV�DUH�QRW�WURXEOHG�E\�WKLV�PXOWLIXQFWLRQDOLW\�EXW�WKH\�VHHP�WR�
NQRZ�ZKDW�D�SDUWLFOH�PHDQV�DQG�EH�DEOH�WR�XVH�LW�DSSURSULDWHO\�LQ�GLIIHUHQW�FRQWH[WV��
�S����

/HQN��������KDV�DOVR�GLVFXVVHG�WKH�IXQFWLRQV�RI�GLVFRXUVH�PDUNHUV��6KH�KDV�
VHOHFWHG�VL[� OH[LFDO� LWHPV� ³DQ\ZD\��KRZHYHU�� LQFLGHQWDOO\�� DFWXDOO\�� VWLOO�� DQG�ZKDW�
HOVH´�IRU�KHU�DQDO\VLV��7KLV�FKRLFH�KDV�EHHQ�PDGH�RQ�WKH�EDVLV�RI�IUHTXHQF\�DQG�WKH�
IXQFWLRQV�WKDW�WKHVH�PDUNHUV�SHUIRUP�LQ�GLVFRXUVH��,W�LV�D�FRPSDUDWLYH�VWXG\�EHWZHHQ�
WZR�FRUSRUD��/RQGRQ�/XQG�&RUSXV�RI�6SRNHQ�(QJOLVK�DQG�6DQWD�%DUEDUD�&RUSXV�RI�
6SRNHQ�$PHULFDQ�(QJOLVK�WR�GHVFULEH�WKH�IXQFWLRQ�RI�WKHVH�³OH[LFDO�LWHPV´��:LWK�WKH�
KHOS�RI�2[IRUG�&RQFRUGDQFH�3URJUDP��VKH KDV�LQYHVWLJDWHG�WKH�IXQFWLRQ�RI�GLVFRXUVH�
PDUNHUV��7KH�IRFXV�RI�KHU�UHVHDUFK�LV�WR�ILQG�RXW�KRZ�VSHDNHUV�XVH�WKHVH�PDUNHUV�WR�
GHYHORS�FRKHUHQFH�LQ�GLVFRXUVH�RU�KRZ�WKH\�PDNH�D�FRQYHUVDWLRQ�FRKHUHQW�E\�XVLQJ�
WKHVH�LWHPV�

$PRQJ� WKH� ZRUNV� RI� :HVWHUQ� OLWHUDWXUH�� LW� LV� QHFHVVDU\� WR� PHQWLRQ� WKH�
PRQRJUDSK� E\� )�� <RXQJKXVEDQG� ³,QGLD� DQG� 7LEHW´� SXEOLVKHG� LQ� ������ 7KLV�
PRQRJUDSK�ILUVW�FRYHUHG�WKH�LVVXH�RI�$QJOR�7LEHWDQ�QHJRWLDWLRQV�DW�WKH�EHJLQQLQJ�RI�
WKH� WZHQWLHWK� FHQWXU\� DQG� WKH� FLUFXPVWDQFHV� RI� VHQGLQJ� WKH�%ULWLVK� ([SHGLWLRQDU\�
)RUFH� WR� 7LEHW�� 7KH� ZRUN� LV� RI� SDUWLFXODU� LQWHUHVW�� DV� LW� ZDV� ZULWWHQ� E\� D� GLUHFW�
SDUWLFLSDQW�LQ�WKRVH�HYHQWV��$OVR�ZRUWK\�RI�DWWHQWLRQ�LV�WKH�PRQRJUDSK�E\�:��6PLWK�
�7KH�7LEHWDQ�3HRSOH��RI�������ZKHUH�WKH�DXWKRU�RXWOLQHG�WKH�KLVWRU\�RI�7LEHW��JLYLQJ�
D�UHYLHZ�RI�KLVWRULFDO�HYHQWV�GXULQJ�WKH�UHLJQ�RI�WKH�'DODL�/DPD�;,,,��7KH�SHUVRQDOLW\�
DQG� OHJDF\� RI� <RXQJKXVEDQG� KLPVHOI� LV� PRVW� ZLGHO\� UHIOHFWHG� LQ� �)UHQFK�� ������
+DFNHWW��������1HXKDXV���������7KH�OLWHUDWXUH�RQ�KLV�H[SHGLWLRQV�WR�&HQWUDO�$VLD� LV�
DOVR�YHU\�H[WHQVLYH��0DUW\QRYD�HW�DO���������0DUW\QRY�	�0DUW\QRYD��������

7DEOH����&RPSDULVRQ�RI�WKH�([SHGLWLRQV�E\�<RXQJKXVEDQG�DQG�WKH�5RHULFKV

1�.��5RHULFK )��<RXQJKXVEDQG
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&KURQRORJLFDO�
IUDPHZRUN

��������� ���������

%DFNJURXQG

$ZDUHQHVV�RI�WKH�UROH�RI�
6LEHULD�DV�D�UHJLRQ�ZKHUH�
D�V\QWKHVLV�RI�HDVWHUQ�DQG�
ZHVWHUQ�FXOWXUHV�WDNHV�

SODFH

7KH�7UDQV�&DVSLDQ�
5DLOZD\�FKDQJHG�WKH�
VWUDWHJLF�EDODQFH�QRW�LQ�
IDYRXU�RI�%ULWDLQ��7LEHWDQ�
UDLGV�RQ�%ULWLVK�WHUULWRU\�LQ�
,QGLD��UHYLWDOL]DWLRQ�RI�

5XVVLDQ�VFLHQWLVWV�LQ 7LEHW

([SHGLWLRQ�SXUSRVH
&ROOHFWLRQ�RI�DUW��

HWKQRJUDSKLF�PDWHULDOV
6HWWOHPHQW�RI�WUDGH�DQG�

ERUGHU�LVVXHV

([SHGLWLRQ�
&RPSRVLWLRQ

7KH�5RHULFK�IDPLO\��
/LFKWPDQ�VSRXVHV��DQG�
.RQVWDQWLQ�5\DELQLQ

������VROGLHUV��������
VXSSRUWLQJ�IXQFWLRQV

'LIILFXOWLHV�GXULQJ
WKH�H[SHGLWLRQ

&KLQHVH�DXWKRULWLHV�
FRQILVFDWHG�ZHDSRQV�DQG�
GHOD\HG�WKH�H[SHGLWLRQ�

IRU���PRQWKV�

6WRSSLQJ�WKH�VXSSO\�RI�
IRRG�E\�UHVLGHQWV�DQG�

DXWKRULWLHV�

([SHGLWLRQ�5HVXOWV

5RHULFK�3DFW�IRU�WKH�
3URWHFWLRQ�RI�&XOWXUDO�
0RQXPHQWV��WKH�

HVWDEOLVKPHQW�RI�WKH�
8UXVYDWL�,QVWLWXWH��DERXW�
����SDLQWLQJV��VFLHQWLILF�

HWKQRJUDSKLF�DQG�
ODQJXDJH�PDWHULDOV

/KDVD�7UHDW\�RI�������
LQWHQVLILFDWLRQ�RI�4LQJ�
SROLF\�LQ�WKH�UHJLRQ

�� &RQFOXVLRQV

7KH� REWDLQHG� UHVXOWV� FDQ� EH� XVHG� WR� SURYLGH� LQVLJKWV� UHJDUGLQJ� '0�
LQVWUXFWLRQ��)RFXVLQJ�RQ�WKH�GLYHUVLW\�RI�'0V�DQG�WKHLU�IXQFWLRQV�DQG�GLVWULEXWLRQ�LV�
D� UHFRPPHQGDWLRQ� WR�FRQVLGHU��)RU� IXUWKHU� UHVHDUFK�� LQYHVWLJDWLQJ� WKH�XVH�RI�PRUH�
'0V�DQG�WKHLU�IXQFWLRQV�FDQ�SURYLGH�PRUH�EHQHILFLDO�LQGLFDWLRQV��$V�D�FRQVLGHUDEOH�
SDUW�RI� WKLV� UHVHDUFK�ZDV�FRQGXFWHG�PDQXDOO\��D�SHUWLQHQW� VXJJHVWLRQ� LV� WKDW� IXWXUH�
UHVHDUFK� VKRXOG� DOVR� FRQVLGHU� DGRSWLQJ� PRUH� GHYHORSHG� VRIWZDUH� WKDW� FDQ� KDQGOH�
DXWRPDWLF� UHFRJQLWLRQ�RI� VHQWHQFH�ERXQGDULHV� WR� IDFLOLWDWH� WKH�SURFHVV�RI� GHWHFWLQJ�
'0V�SRVLWLRQV�DQG�IXQFWLRQV��7KH�676(�FRUSXV�DOVR�VKRXOG�EH�GHYHORSHG�WR�LQFOXGH�
PRUH�VDPSOHV�RI�6XGDQHVH�VSRNHQ�(QJOLVK�H[WUDFWHG�IURP�GLIIHUHQW�JHQUHV��7KH�DLP�
RI�WKHVH�VXJJHVWLRQV�LV�WR�YDOLGDWH�WKH�ILQGLQJV�RI�WKLV�VWXG\�DQG�KHQFH�WR�SUHVHQW�PRUH�
LQVLJKWIXO�LPSOLFDWLRQ�IRU�'0�LQVWUXFWLRQ�



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

7KH� WDVNV� WKDW� ZHUH� DVVLJQHG� WR� <RXQJKXVEDQG� ZHUH� IXOO\� DFKLHYHG�� ,Q�
DGGLWLRQ��WKH�7LEHWDQ�DXWKRULWLHV�KDG�WR�UHFRJQL]H�WKH�$QJOR�&KLQHVH�&RQYHQWLRQ�RI�
�����DQG�6LNNLP�7UDGH�$JUHHPHQW�RI�������,Q�IDFW��7LEHW�KDV�EHFRPH�DQ�(QJOLVK�
SURWHFWRUDWH�� ,W� LV� ZRUWK� PHQWLRQLQJ� WKDW� WKH� JOREDO� SROLWLFV� RI� *UHDW� %ULWDLQ� DOVR�
QHHGHG�WR�PDLQWDLQ�WKH�SUHVHQFH�RI�&KLQD�LQ�7LEHW��DW�OHDVW�IRUPDO��7KLV�DOORZHG�WKH�
%ULWLVK�WR�SUHYHQW�WKH�LQGHSHQGHQFH�RI�7LEHW�DQG�WKH�LQIOXHQFH�RI�IRUHLJQ�SRZHUV�LQ�
WKH�UHJLRQ��SULPDULO\�5XVVLD�

7KXV��%ULWDLQ�VHFXUHG�LWV�GRPLQDQFH�LQ� WKH�UHJLRQ��WKH�QRQ�LQWHUIHUHQFH�RI�
RWKHU�SRZHUV�LQ�WKH�7LEHWDQ�ODQGV��DQG�VHWWOHG�DOO�H[FLWLQJ�LVVXHV�

7KH�5RHULFKV
�IDPLO\�ZDV�QRW�WKH�ILUVW�WR�VHW�RII�WR�VWXG\�WKH�7LEHW�UHJLRQ��EXW�
WKH\� ZHUH� WKH� ILUVW� WR� HQWHU� WKH� 7UDQV�+LPDOD\DQ� UHJLRQ�� 7KH� 5RHULFKV� XQLWHG�
H[WHQVLYH�NQRZOHGJH�DQG�PDWHULDO�RI�D�ILYH�� \HDU�H[SHGLWLRQ��FUHDWLQJ�WKH�8UXVYDWL�
,QVWLWXWH�� ,Q�DGGLWLRQ� WR�GRPHVWLF� VFLHQFH�� WKH�5RHULFKV�PDGH�D�FRQWULEXWLRQ�DW� WKH�
LQWHUQDWLRQDO� OHYHO�� SURSRVLQJ� WKH� LGHD� RI� D� ³3DFW� RQ� WKH� 3URWHFWLRQ� RI� &XOWXUDO�
0RQXPHQWV´�� 2I� FRXUVH�� JOREDOL]DWLRQ� OHDGV� WR� VWUXFWXUDO� FKDQJHV� LQ� WKH� PRGHUQ�
ZRUOG��*OXVKNRYD�HW�DO����������EXW�WKH�7LEHWDQ�UHJLRQ�LV�VWLOO�WKH�OHDVW�VWXGLHG��

1R�UHVHDUFK� LV� ILQDO�DQG�PRUH� LQYHVWLJDWLRQ DQG�ZRUN�FDQ�EH�GRQH�RQ� WKH�
WRSLF�DW�KDQG��%XW�ZKDW�LV�FHUWDLQ�LV�WKDW�PDQ\�EHQHILWV�PD\�EH�GUDZQ�IURP�WKLV�VWXG\�
IRU�WHDFKLQJ�DQG�OHDUQLQJ�(QJOLVK�DV�D�VHFRQG�ODQJXDJH��7KLV�ZLOO�VKRZ�D�GLUHFWLRQ�
DUURZ� WR� GLIIHUHQW� XVHUV� IRU� GHYHORSLQJ� IOXHQF\� DQG� FOHDUHU� H[SUHVVLRQV� RI� LGHDV��
3ODFHPHQW�LVVXH�PD\�KHOS�WKH�OHDUQHUV�GHYHORS�D�QDWLYH OLNH�IOXHQF\�DV�HDFK�PDUNHU�
KDV�EHHQ�PHQWLRQHG�LQ�UHODWLRQ�WR�LWV�SRVLWLRQ��7KLV�VWXG\�KDV�EHHQ�FRQGXFWHG�RQ�D�
VPDOO�VFDOH��7KH�UHVXOW�RI�WKLV�UHVHDUFK�PD\�QRW�EH�DQ�HQG�LQ�LWVHOI�EHFDXVH�RI�OLPLWHG�
UDQJH�RI�WKH�VWXG\��IXUWKHU�LQYHVWLJDWLRQ�FDQ�EH�PDGH�RQ�WKH�VDPH�WRSLF�DW�D�EURDGHU�
OHYHO�

$FNQRZOHGJHPHQWV

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

5HIHUHQFHV

$LMPHU��.����������(QJOLVK�GLVFRXUVH�SDUWLFOH��(YLGHQFH�IURP�FRUSXV��$PVWHUGDP��
-RKQ�%HQMDPLQV�

$VLN��$���	�&HSKH��3��7����������'LVFRXUVH�0DUNHUV�DQG�6SRNHQ�(QJOLVK��1RQ�QDWLYH�
8VH�LQ�WKH�7XUNLVK�()/�6HWWLQJ��(QJOLVK�/DQJXDJH�7HDFKLQJ�����������������

$VZLQL�� 3��� 	� 6ULQLYDVDQ�� 5�� �������� &RUSXV�EDVHG� VWXGLHV�� 6RPH� SHUVSHFWLYHV��
,QWHUQDWLRQDO�-RXUQDO�RI�$SSOLHG�(QJLQHHULQJ�5HVHDUFK�������������������
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%DUOHWW��6���������-XO\������(QWUHSUHQHXUV�VKRXOG�IROORZ�WKHLU�LQVWLQFWV��7HG[�/RQGRQ��
5HWULHYHG IURP�KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y 'ULB:�GYG�<	W ���V

%ULQWRQ�� /�� �������� 3UDJPDWLF� PDUNHUV� LQ� (QJOLVK�� *UDPPDWLFDOL]DWLRQ� DQG�
GLVFRXUVH�IXQFWLRQV� %HUOLQ��0RXWRQ�GH�*UX\WHU�

&RQQRU�� 8��� 1DJHOKRXW�� (��� 	� 5R]\FNL�� :�� �(GV���� �������� &RQWUDVWLYH� UKHWRULF��
5HDFKLQJ�WR�LQWHUFXOWXUDO�UKHWRULF��$PVWHUGDP��-RKQ�%HQMDPLQV�

'DIDD�$OOD�� $�� �������$SULO� �����+RZ� 7('[� LV� EULQJLQJ� FKDQJH� WR� 6XGDQ� DPLGVW�
SROLWLFDO� FUDFNGRZQ�� 7('[0LG$WODQWLF�� 5HWULHYHG� IURP�
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y ;/2NU-[�YU�	W ��V

(WHPDGIDU� 3���1DPD]LDQGRVW��(���	�%DQDUL��5����������7KH�LPSDFW�RI�GLIIHUHQW�RXWSXW�
EDVHG� WDVN� UHSHWLWLRQ� FRQGLWLRQV� RQ� SURGXFLQJ� VSHHFK� DFWV� DPRQJ� ,UDQLDQ�
DGYDQFHG�()/�OHDUQHUV��7KHRU\�DQG�3UDFWLFH�LQ�/DQJXDJH�6WXGLHV��������������
�����

)DUVHU��%����������7RZDUGV�D�WKHRU\�RI�GLVFRXUVH�PDUNHUV��$SSURDFKHV�WR�GLVFRXUVH�
SDUWLFOHV�������������

)UHQFK��3��������� <RXQJKXVEDQG��7KH�ODVW�JUHDW�LPSHULDO�DGYHQWXUHU��+DUSHU�&ROOLQV�
8.�

*HH��-��3����������,QWURGXFLQJ�GLVFRXUVH�DQDO\VLV��1HZ�<RUN��5RXWOHGJH�

*OXVKNRYD��6���/RPDNLQD��2���	�6DNXO\HYD��7����������7KH�HFRQRP\�RI�GHYHORSLQJ�
FRXQWULHV� LQ� WKH� FRQWH[W� RI� JOREDOL]DWLRQ�� *OREDO� VXSSO\� FKDLQ� PDQDJHPHQW��
,QWHUQDWLRQDO�-RXUQDO�RI�6XSSO\�&KDLQ�0DQDJHPHQW����������������

*XR�� )�� ��������$� UHYLHZ� RI� GLVFRXUVH� 0DUNHUV� IURP� WKH� IXQFWLRQDO� SHUVSHFWLYH��
-RXUQDO�RI�$UWV�DQG�+XPDQLWLHV��������������

+DFNHWW��3��*��������� 7KHRV�%HUQDUG��WKH�:KLWH�/DPD��7LEHW��<RJD��DQG�$PHULFDQ�
UHOLJLRXV�OLIH� &ROXPELD�8QLYHUVLW\�3UHVV�

+XVVHLQ��$��$���������'HFHPEHU������7DFNOLQJ�ORZ�VHOI�HVWHHP��7('[�8QLYHUVLW\�RI�
.KDUWRXP�� 5HWULHYHG� IURP�
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y -/�O2F�YM9�	W ���V

+XVVHLQ�� 0�� �������� 7ZR� DFFRXQWV� RI� GLVFRXUVH� PDUNHUV� LQ� (QJOLVK� IURP�
KWWS���ZZZ�DFDGHPLD�HGX�

-DEHHQ��)���5DL��$���	�$ULI��6����������$�FRUSXV�EDVHG�VWXG\�RI�GLVFRXUVH�PDUNHUV�LQ�
%ULWLVK�DQG�3DNLVWDQL�VSHHFK��,QWHUQDWLRQDO�-RXUQDO�RI�/DQJXDJH�6WXGLHV��������
�����

/HQN��8�� ��������0DUNLQJ�GLVFRXUVH�FRKHUHQFH�� IXQFWLRQV�RI�GLVFRXUVH�PDUNHUV� LQ�
VSRNHQ�(QJOLVK��7XELQJHQ��*XQWHU�1DUU�9HUODJ�

0DKMRXE�� 2�� +�� �������� 8QKHDUG� 9RLFHV�� 5HWULHYHG� IURP�
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y &F=,�XLQHNN	W ��V



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