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$EVWUDFW

7KLV� DUWLFOH� LV� GHGLFDWHG� WR� WKH� OLQJXLVWLF SHUFHSWXDO� VSDFH�� 2I� JUHDW� LQWHUHVW� LQ�
FRJQLWLYH� VFLHQFH� LV� WKH� UHODWLRQVKLS�EHWZHHQ� OLQJXLVWLF�DQG�SHUFHSWXDO� LGHDV�DERXW�
VSDFH��7KHUH� DUH� GLIIHUHQW� DSSURDFKHV�� VRPH� RI� WKHP� H[SORUH� DVSHFWV� RI� OLQJXLVWLF�
FRGLQJ�RI�VSDFH��ZKLFK�DUH�FORVHO\�UHODWHG�WR�WKH�IXQFWLRQLQJ�RI�WKH�YLVXDO�V\VWHP��DQG�
VRPH�RI� WKHP�DUH�DLPHG�DW�H[SORULQJ� WKH�GLIIHUHQFHV�EHWZHHQ� OLQJXLVWLF�DQG�YLVXDO�
UHSUHVHQWDWLRQV�RI�VSDFH��/LQJXLVWLF�VWXGLHV�VKRZ�WKDW�WKH�SUHVHQFH�RI�WZR�PDLQ�W\SHV�
RI�GHPRQVWUDWLYH�SRLQWV��QHDU�DQG�IDU��FKDUDFWHULVWLF�RI�PRVW�ODQJXDJHV��LV�HYLGHQFH�
WKDW� ODQJXDJH� GLIIHUHQFHV� DUH� GHULYHG� IURP� VHQVRU\� RQHV�� +RZHYHU�� WKH\� DUH�
LQGHSHQGHQW� RI� HDFK� RWKHU�� ,W� LV� QRWHG� WKDW� WKH� PDLQ� FKDUDFWHULVWLF� RI� OLQJXLVWLF�
SHUFHSWXDO�VSDFH�LV�LWV�GHLFWLVP��$W�WKH�SUHVHQW�VWDJH�RI�GHYHORSPHQW�RI�OLQJXLVWLFV��
WKH� IROORZLQJ� W\SHV�RI�GHL[LV�DUH�GLVWLQJXLVKHG��SULPDU\�� VHFRQGDU\�� WH[WXDO�� VRFLDO�
DQG� FRJQLWLYH�� 7KH� DXWKRUV� FRPH� WR� WKH� FRQFOXVLRQ� WKDW� WKH� SHUFHSWXDO� VSDFH� LV�
LGHQWLFDO�ZLWK�WKH�FRQFHSW�RI�WKH�GHLFWLF�ILHOG��ZKLFK LV�GHILQHG�E\�WKUHH�SDUDPHWHUV�
WHPSRUDO��VSDWLDO��DQG�SHUVRQDO�

.H\ZRUGV� /DQJXDJH��/LQJXLVWLFV� 6SDFH��3HUFHSWLRQ� (QJOLVK�

���,QWURGXFWLRQ

7KH�SKLORVRSKLFDO�LQWHUSUHWDWLRQ�RI�WKH�FRQFHSW�RI�SHUFHSWLRQ�VXJJHVWV�WKDW�LW�
LV�D�SURFHVV��UHVXOW��RI�EXLOGLQJ�DQ�LPDJH�RI�DQ REMHFW�LQ�WKH�SHUFHSWXDO�VSDFH�RI�D�
VXEMHFW�LQ�LWV�GLUHFW�LQWHUDFWLRQ�ZLWK�WKLV�REMHFW��6SDFH�LV�D�IXQGDPHQWDO�FKDUDFWHULVWLF�
RI�EHLQJ�REMHFWLYH�DQG�VXEMHFWLYH��7KH�GLVWLQFWLRQ�EHWZHHQ�REMHFWLYH�DQG�VXEMHFWLYH��
LQ� SDUWLFXODU�� SHUFHSWXDO� VSDFH�� LV� KLVWRULFDOO\� DVVRFLDWHG� ZLWK� WKUHH� WUHQGV� LQ� WKH�
LQWHUSUHWDWLRQ� RI� VSDFH�� $FFRUGLQJ� WR� 1HZWRQ�� VSDFH� LV� DQ� HPSW\� ³FRQWDLQHU´� RI�
ERGLHV��DEVROXWHO\�PRWLRQOHVV��FRQWLQXRXV��KRPRJHQHRXV�DQG� LVRWURSLF��SHUPHDEOH��
QRW� DIIHFWLQJ� PDWWHU� DQG� QRW� DIIHFWHG� E\� LWV� LQIOXHQFH� LQILQLWH�� KDYLQJ� WKUHH�
GLPHQVLRQV��$FFRUGLQJ�WR�DQRWKHU�GLUHFWLRQ�LQ�WKH�LQWHUSUHWDWLRQ�RI�VSDFH��JRLQJ�IURP�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

$EGUDNKPDQRYD�� $�� $��� 0XEDUDNVKLQD�� $�� 0��� 	� /XWIXOOLQD�� *�� )�� �������� &RQFHSW� RI�
OLQJXLVWLF�SHUFHSWXDO�VSDFH���-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��,QVWLWXWH�RI�,QWHUQDWLRQDO�5HODWLRQV��]BDOL\D#PDLO�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\��,QVWLWXWH�RI�,QWHUQDWLRQDO�5HODWLRQV
� .D]DQ�6WDWH�3RZHU�(QJLQHHULQJ�8QLYHUVLW\��'HSDUWPHQW�RI�IRUHLJQ�ODQJXDJHV
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$ULVWRWOH�DQG�ODWHU�GHYHORSHG�E\�/HLEQL]��LV�WKH�RUGHU�RI�WKH�PXWXDO�DUUDQJHPHQW�RI�
ERGLHV�H[LVWLQJ�RXWVLGH�HDFK�RWKHU��$�IXQGDPHQWDOO\�GLIIHUHQW�SRVLWLRQ�ZLWK�UHJDUG�WR�
WKH� QDWXUH� RI� VSDFH� ZDV� IRUPXODWHG� E\� ,�� .DQW�� KDYLQJ� PDGH� D� �&RSHUQLFDQ��
UHYROXWLRQ� LQ� LGHDV�� )RU� KLP�� VSDFH� DORQJ� ZLWK� WLPH� LV� D� SULRUL� IRUPV� RI� VHQVXDO�
FRQWHPSODWLRQ��,Q�RWKHU�ZRUGV��VSDFH�DQG�WLPH�DUH�QRW�RQO\�SURSHUWLHV�RI�REMHFWLYH�
UHDOLW\��EXW�DOVR�IRUPV�WKDW�FRQVWLWXWH�WKH�VXEMHFW��H[SUHVVLQJ�LWV�DFWLYLW\��3HUFHSWXDO�
VSDFH�LV�D�FRPSRVLWLRQ�RI�VSDFHV�DVVRFLDWHG�ZLWK�YDULRXV�DQDO\]HU�V\VWHPV��,UDQL�	�
5H]DHL��������

,Q�SHUFHSWLRQ��UHSURGXFWLRQ�UHFHLYHV�DQ�REMHFWLYH�LQWHJUDO�FRKHUHQFH�RI�WKH�
SKHQRPHQRQ��IRU�LW��ILUVW�RI�DOO��DWWULEXWLRQ�WR�REMHFWLYH�VSDFH��SURQRXQFHGQHVV��DQG�
SURMHFWLRQ�RI�LPDJHV�RXWVLGH�DUH�W\SLFDO��7KH�LPDJH�RI�SHUFHSWLRQ�LV�D�SURGXFW�RI�WKH�
LQWHJUDWLRQ� RI� VHQVRU\� GDWD� REWDLQHG� IURP� PDQ\� UHFHSWRUV�� DQG� WKH� VXEMHFW
V� RZQ�
DFWLYLW\��SHUFHSWXDO�DFWLRQV��*LQHWVLQVNLL��������

3HUFHSWLRQ�LV�����WKH�SURFHVV�RI�SHUFHSWLRQ�E\�WKH�VHQVHV�WKH�SHUFHSWLRQ�RI�D�
IDLQW� VRXQG�����ZD\�RI�SHUFHSWLRQ� VHQVH�SHUFHSWLRQ�����D�SURFHVV�RU� VWDWH�RI�EHLQJ�
DZDUH�RI�VRPHWKLQJ�WKDW�LV�WKH�SHUFHSWLRQ�RI�WLPH�����NQRZOHGJH�REWDLQHG�DV�D�UHVXOW�
RI�PHQWDO�DFWLYLW\�ɪHUFHSWLRQ�WKDW�LQKHULWDQFH�PXVW�EH�FRGHG�LQ�'1$�����WKH�DELOLW\�WR�
OHDUQ� WKHRULHV� RI� KRZ� WR� HQKDQFH� KXPDQ� SHUFHSWLRQ�� ��� NQRZOHGJH� RU� SRLQW� RI�
NQRZOHGJH� WKH�DUWLFOH� LV� IXOO�RI� DVWXWH�SHUFHSWLRQV�� ��� LQWHUSUHWDWLRQ�RU� LPSUHVVLRQ�
GRFWRUV�ZRUNLQJ�WR�FKDQJH�WKH�SXEOLF�SHUFHSWLRQ�RI�FHUWDLQ�GLVHDVHV�

���0HWKRGV

7KH�PRVW�LQWHUHVWLQJ�WKLQJ�LQ�FRJQLWLYH�VFLHQFH�LV�WKH�UHODWLRQVKLS�EHWZHHQ�
OLQJXLVWLF�DQG�SHUFHSWXDO�YLHZV�RQ�VSDFH��2QH�DSSURDFK�H[SORUHV�DVSHFWV�RI�OLQJXLVWLF�
FRGLQJ�RI�VSDFH��ZKLFK�DUH�FORVHO\�UHODWHG� WR� WKH�IXQFWLRQLQJ�RI� WKH�YLVXDO�V\VWHP��
$QRWKHU�DSSURDFK�LV�DLPHG�DW�H[SORULQJ�WKH�GLIIHUHQFHV�EHWZHHQ�OLQJXLVWLF�DQG�YLVXDO�
UHSUHVHQWDWLRQV�RI�VSDFH��5HFHQW�QHXURSV\FKRORJLFDO� VWXGLHV� LQGLFDWH� WKDW� WKH�EUDLQ�
FRQWDLQV� VHSDUDWH�PHFKDQLVPV� IRU� UHSUHVHQWDWLRQ�� ��� SHUL� SHUVRQDO VSDFH�� L�H�� WKDW�
ZKLFK� LV� FORVH� WR� RU� ZKLFK� H[WHQGV� DSSUR[LPDWHO\� DURXQG� WKH� SHULPHWHU� RI� DQ�
RXWVWUHWFKHG�DUP�����DQ�H[WUD�SHUVRQDO VSDFH�WKDW�H[SDQGV�LQ�WKH�GLUHFWLRQ�IURP�WKLV�
ERXQGDU\�� /LQJXLVWLF� VWXGLHV� VKRZ� WKDW� WKH� SUHVHQFH� RI� WZR� PDLQ� W\SHV� RI�
GHPRQVWUDWLYH�SRLQWV��QHDU�DQG�IDU��FKDUDFWHULVWLF�RI�PRVW�ODQJXDJHV��LV�HYLGHQFH�WKDW�
ODQJXDJH�GLIIHUHQFHV�DUH�GHULYHG�IURP�VHQVRU\�RQHV��+RZHYHU��WKH\�DUH�LQGHSHQGHQW�
RI�HDFK�RWKHU��6KD\DNKPHWRYD�	�&KDNOLNRYD��������

:KHQ�ZULWLQJ�WKLV�DUWLFOH��ZH�UHYLHZHG�VFLHQWLILF�OLWHUDWXUH�RQ�WKH�WRSLF�RI�
VWXG\�DQG�XVHG�WKH�IROORZLQJ�VHW�RI�PHWKRGV��WKHRUHWLFDO��PHWKRG�RI�FRPSDULVRQ�DQG�
GHVFULSWLYH�PHWKRG��SUHVXSSRVLQJ�FODVVLILFDWLRQ�RI�WKH�DQDO\]HG�PDWHULDO�

7KHRUHWLFDO�DQG�PHWKRGRORJLFDO�EDVLV�RI�WKH�UHVHDUFK�LV�EDVHG�RQ�WKH�UHVXOWV�
RI�VWXGLHV�LQ�WKH�ILHOG�RI�OLQJXLVWLFV�GHYHORSHG�E\�$EGUDNKPDQRYD�DQG�0XEDUDNVKLQD�
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�������� $LNKHQYDOG� �������� 0DNKPXWRYD� DQG� /XWIXOOLQD �������� 0XEDUDNVKLQD��
)HGRURYD��DQG�)DWWDKRYD���������

���5HVXOWV

7KH� PDLQ� FKDUDFWHULVWLF� RI� OLQJXLVWLF� SHUFHSWXDO� VSDFH� LV� LWV� GHLFLW\�� 7KH�
FRQFHSW� RI� GHL[LV� FRYHUV� DOO� FRPSRQHQWV� RI� WKH� VSHHFK� DFW� RI� LWV� SDUWLFLSDQWV�� WKH�
VXEMHFW�RI�VSHHFK��WKH�WHPSRUDO�DQG�VSDWLDO�ORFDOL]DWLRQ�RI�WKH�UHSRUWHG�IDFW��DV�ZHOO�DV�
DQ� LQGLFDWLRQ� RI� HYHU\WKLQJ� WKDW� FDQ� EH� GHVFULEHG� DV� UHODWLQJ� WR� WKH� DFW� RI� VSHHFK�
�$UXW\XQRYD���������$W�WKH�SUHVHQW�VWDJH�RI�GHYHORSPHQW�RI�OLQJXLVWLFV��WKH�IROORZLQJ�
W\SHV�RI�GHL[LV�DUH�GLVWLQJXLVKHG��SULPDU\��VHFRQGDU\��WH[WXDO��VRFLDO��FRJQLWLYH��7KHVH�
W\SHV�RI�GHL[LV�DUH�GHULYHG�IURP�SULPDU\�GHL[LV�DQG�H[LVW�UHODWLYHO\�LQGHSHQGHQWO\�LQ�
UHODWLRQ� WR� LW� �0DNKPXWRYD�� ������� 7KH� VHFRQGDU\� RU� QDUUDWLYH� GHL[LV�� FDOOHG� WKH�
GHLFWLF�SURMHFWLRQ��LV�WKH�GHL[LV�RI�UHWHOOLQJ�DQG�DUWLVWLF�QDUUDWLRQ�WKDW�LV�QRW�UHODWHG�WR�
WKH�VSHHFK�VLWXDWLRQ��7H[W�GHL[LV�LV�DVVRFLDWHG�ZLWK�WKH�FRUUHODWLRQ�RI�SDUWV�RI�WKH�WH[W�
DQG� LV� UHSUHVHQWHG� E\� WKH� IROORZLQJ� H[SUHVVLRQV� LW� ZDV� VKRZQ� DERYH�� LQ� WKH� QH[W�
SDUDJUDSK��LQ�WKLV�VHQWHQFH��&RJQLWLYH�GHL[LV�LPSOLHV�D�PHQWDOO\�FRQGLWLRQHG�V\VWHP�
RI�GHLFWLF�UHODWLRQVKLSV��LQFOXGLQJ�SHUFHSWXDO��VSDWLDO��WHPSRUDO��UHODWLRQDO��WH[WXDO�DQG�
FRPSRVLWLRQDO�GHL[LV��$NKDSNLQ���3ULPDU\�GHL[LV�FDUULHV�RXW�LQVWUXFWLRQV�EDVHG�RQ�WKH�
GHLNWLF� FHQWHU� �QDUUDWRU� KHUH�� QRZ��� GHWHUPLQHG� E\� WKH� �OLYH�� VLWXDWLRQ� RI�
FRPPXQLFDWLRQ��7KH�VHFRQGDU\�RU�DQDSKRULF�GHL[LV�LV�DVVRFLDWHG�ZLWK�WKH�FUHDWLRQ�RI�
WKH�VSDFH�WLPH�IUDPH�RI�WKH�ZRUN��WKH�DVVHVVPHQW�RI�HYHQWV�DQG�FKDUDFWHUV�IURP�WKH�
SRLQW� RI� YLHZ� RI� DQ� REVHUYHU� RFFXS\LQJ D� FHUWDLQ� SRVLWLRQ� LQ� WLPH� DQG� VSDFH�
�0XEDUDNVKLQD�� ������� 3HUFHSWXDO� VSDFH� LV� SULPDULO\� GHWHUPLQHG� E\� WKH� SULPDU\�
GHL[LV��SHUFHSWRU��KHUH��QRZ���ZKLOH�WKH�VLWXDWLRQ�RI�LQIRUPDWLRQ�LV�FKDUDFWHUL]HG�E\�
WKH�VHFRQGDU\�GHL[LV�RI�WKH�UHSRUWHG�VLWXDWLRQ�

)RU� WKH� FRQFHSW� RI� SHUFHSWXDO� VSDFH� RI� JUHDWHVW� LQWHUHVW� LV� WKH� WKHRU\� RI�
.� %XKOHU��EDVHG�RQ�WKH�GLIIHUHQFHV�RI�GHLFWLF�DQG�V\PEROLF�ILHOGV��$FFRUGLQJ�WR�WKLV�
WKHRU\��WKHUH�LV�RQO\�RQH�LQGLFDWRU�ILHOG�LQ�WKH�ODQJXDJH��DQG�WKH�VHPDQWLF�FRQWHQW�RI�
WKH�LQGLFDWRU�ZRUGV�GHSHQGV�RQ�WKH�SHUFHLYHG�REMHFWV��.��%XKOHU�ZULWHV��³$�UREXVW�
DQG�IUXLWIXO�OH[LFRORJLFDO�SULQFLSOH�LV�WR�ORRN�IRU�WKH�LQLWLDO�PHDQLQJ�LQ�WKH�VSKHUH�RI�
VHQVRU\� SHUFHSWLRQ´� �%\XOHU�� ������� +H� LGHQWLILHV� WKUHH� ZD\V� RI� SRLQWLQJ� WR� WKH�
VXEMHFW�����YLVXDO��DG�RFXOXV���L�H��GLUHFW�LQGLFDWLRQ�E\�JHVWXUHV�RU�LQGH[�ZRUGV�UHODWHG�
WR�SHUFHLYHG�VSHFLILF�REMHFWV�����DQDSKRULF�� DQ�LQGLFDWLRQ�E\�YHUEDO�PHDQV�ZLWKLQ�WKH�
GHLFWLF�ILHOG�RU�WH[W�����GHL[LV�WR�WKH�LPDJLQDU\��GHL[LV�DG�SKDQWDVPD���LQGLFDWLQJ�DQ�
DEVWUDFW�SODFH�LQ�PHPRU\��%\XOHU��������

ɌDEOH �� )HDWXUHV RI )LHOGV

'HLFWLF�ILHOG 6\PEROLF�ILHOG

'HQRWDWLRQ�RI�WKH�ILHOG�DUH�GHLFWLF�VLJQV�
RI�D�VLWXDWLRQ�RI�SHUFHSWLRQ��³VLJQV�WKDW�

'HQRWDWLRQ�RI�ILHOGV�DUH�V\QWDFWLF�DQG�
VHPDQWLF�FRQWH[WV��IRUPHG�E\�

VLWXDWLRQDOO\�LQGHSHQGHQW�FDOO�WLWOHV�
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KDYH�UHIHUHQWV�EXW�GR�QRW�KDYH�
GHVLJQDWHV´��\RX��WKLV�HWF��

%DVHG�RQ�WKH�DXWRQRPLF�IHDWXUHV�RI�
YLVXDO�JXLGDQFH�DQG�SHUFHSWXDO�

SUHVHQWDWLRQ

%DVHG�RQ�DQ�DEVWUDFW�FRQFHSWXDO�
XQGHUVWDQGLQJ�RI�WKH�ZRUOG

)RU�LQGH[�VLJQV��WKH�EDVLV�RI�RSHUDWLRQ�LV�
WKH�VLWXDWLRQ

)RU�V\PEROLF�VLJQV��WKH�EDVLV�RI�
IXQFWLRQLQJ�LV�V\QWDFWLF�DQG�VHPDQWLF�

FRQWH[WV

$VVRFLDWHG�ZLWK�GLUHFWO\�SHUFHLYHG $VVRFLDWHG�ZLWK�LPDJLQDU\��VSLULWXDO�
SHUFHSWLRQ�

7KH�GLUHFWLYH�ZRUGV�³KHUH´��³QRZ´��³,´��V\PEROL]LQJ�SHUVRQDO��VSDWLDO�DQG�
WHPSRUDO�GHL[LV��DUH�FRQVLGHUHG�DV�WKH�FHQWHU�RI�WKH�FRRUGLQDWH�V\VWHP�LQWR�ZKLFK�DOO�
VHQVRU\�SHUFHLYHG�GDWD�FRPLQJ�WR�D�SHUVRQ�LV�VWUXFWXUHG��3HUFHSWXDO�VSDFH�FRUUHODWHV�
ZLWK� WKH�YLVXDO� �DG�RFXOXV��ZD\�RI� LQGLFDWLRQ�DQG� LV�DVVRFLDWHG��DV�D�UXOH��ZLWK� WKH�
SULPDU\�GHL[LV�

7KH�UHIHUHQWLDO�FKDUDFWHULVWLFV�RI�SHUFHSWXDO�VSDFH�DVVXPH�WKH�LQWHUUHODWLRQ�
RI�WKH�FRPSRQHQWV�RI�WHPSRUDO�DQG�VSDWLDO�UHIHUHQFHV��7KH�FDWHJRU\�RI�SHUFHSWLRQ�LV�
FORVHO\� UHODWHG� WR� WKH�FRQFHSWV�RI� WZR�GL[LHV��:H� GLVWLQJXLVK� WKH� IROORZLQJ�VSDWLDO�
FKDUDFWHULVWLFV�RI�WHPSRUDO�ORFDOL]DWLRQ��ZKLFK�GHILQH�SHUFHSWXDO�VSDFH�

�� 3HUVRQDO�FKDUDFWHUL]DWLRQ�LV�WKH�PRVW�LPSRUWDQW�FKDUDFWHULVWLF�RI�WKH�
SURW\SLFDO�WHPSRUDO�GHL[LV��7KH�LQFOXVLRQ�RI�WKH�SHUVRQDOLW\�IDFWRU�LV�
HYLGHQFH RI� WDNLQJ� LQWR� DFFRXQW� WKH� VSDWLDO� PRPHQW� LQ� WKH�
LQWHUSUHWDWLRQ� RI� WHPSRUDO� IDFWRUV� LQ� VSHHFK�� 7KH� WHPSRUDO� GHL[LV�
ZLWK�D�VLJQ�RI�SHUVRQDO�FKDUDFWHUL]DWLRQ�LV�D�UHOHYDQW�IRU�WKH�VSHDNHU�
�ZULWHU��UDWLR�RI�WKH�WLPH�RI�WKH�GHVLJQDWHG�VLWXDWLRQ�WR�WKH�WLPH�RI
VSHHFK�² DQ� DWWLWXGH� WKDW� LV� D� FRPSRQHQW� RI� ³VXEMHFWLYH� VSHHFK�
PHDQLQJ´� �0XEDUDNVKLQD�� ������� )RU� H[DPSOH�� WKH� VSHDNHU� FDQ�
ORFDOL]H�KLPVHOI�LQ�DQ\�WLPH�SODQ�DQG�SUHVHQW�KLPVHOI�DV�REVHUYLQJ�
WKH�GHVFULEHG�HYHQWV� ³,� WKHQ´��RU�SUHVHQW� WKH�HYHQWV�RI� WKH�SDVW�DV�
DFWXDO� ³,� DV� QRZ´� WKDQNV� WR� WKH� WHPSRUDO� IRUP� RI� WKH� SUHVHQW�
KLVWRULFDO��3HUVRQDO�FKDUDFWHUL]DWLRQ��RIWHQ� LPSO\LQJ�D�FRLQFLGHQFH�
RI�WKH�SHUFHSWRU�DQG�WKH�QDUUDWRU�� LV�D�QHFHVVDU\�FRPSRQHQW�RI�WKH�
SHUFHSWXDO�VSDFH�

�� 7KH� VLJQ ³KHUH´� LV� DVVRFLDWHG�ZLWK� WKH� ³PD[LPDOO\� SURWRW\SLFDO´�
DFWXDO�SUHVHQW��+H�H[SODLQV�WKH�XVH�RI�GHPRQVWUDWLYH�SURQRXQV�LQ�WKH�
DVSHFW�RI�VSDWLDO�GHL[LV�DQG�WKHLU�DFWXDOL]LQJ�DELOLW\��7KH�VLJQ��WKHQ��
DQG� �WKHUH�� LV� DVVRFLDWHG�ZLWK� WKH� IXQFWLRQLQJ�RI�RWKHU� WHPSRUDU\�
IRUPV��7KH�VLJQ��KHUH��GHILQHV�WKH�ERXQGDULHV�RI�SHUFHSWXDO�VSDFH��
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VLJQDOV� WKH� LPPHGLDWH� REVHUYDELOLW\� RI� WKH� VLWXDWLRQ�� QRW� RQO\� LWV�
WHPSRUDO��EXW�DOVR�PRGDO�UHOHYDQFH�

�� 3HUFHSWLRQ�LV�D�FDWHJRU\�RI�FORVLQJ�DQG�VXPPDUL]LQJ�FRQVLGHUDWLRQ�
RI�VSDWLDO�UHIHUHQWLDO�VLJQV��7KH�LQWHUDFWLRQ�RI�WHPSRUDO�GHL[LV�ZLWK�
SHUFHSWXDO� VHPDQWLFV� LV� QRW� LQFOXGHG� LQ� WKH� WUDGLWLRQDO� UDQJH� RI�
JUDPPDWLFDO�PHDQLQJV��EXW�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�ODQJXDJH�
LQWHUSUHWDWLRQ�RI�D�QXPEHU�RI�JUDPPDWLFDO�FDWHJRULHV��3HUFHSWLRQ�LV�
WKH� OLQJXLVWLF� DQG� VSHHFK� LQWHUSUHWDWLRQ�RI�REVHUYDELOLW\� DQG�RWKHU�
W\SHV� RI� SHUFHSWLRQ� �LQ� SDUWLFXODU�� DXGLWRU\�� RI� WKH� H[WHUQDO�ZRUOG�
IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�SHUFHSWRU�� ILUVW�RI�DOO��WKH�VSHDNHU�DQG�
WKH�OLVWHQHU�

���'LVFXVVLRQ

0DQ\�OLQJXLVWV�KDYH�VLJQV�RI�D�GHLFWLF�ILHOG�LQ�SHUFHSWXDO�VSDFH��7KH�GHLFWLF�
ILHOG�LV�WKH�FRQWH[W�RI�WKH�XVH�RI�GHLFWLF�XQLWV�ZLWK�DQ�LQGLFDWLRQ�RI�WKH�VSHDNHU�LQ�WKH�
V\VWHP�RI�VSDFH�WLPH�FRRUGLQDWHV�RI�WKH�VWDWHPHQW�

0RLVHHYD� ������� SRLQWV� WR� WKH� FRQQHFWLRQ� RI� WKH� GHLFWLF� ILHOG� ZLWK� WKH�
SHUFHSWXDO� DFW�� ZULWHV� WKDW� WKH� VWDWHPHQW� DERXW� WKH� DFW� RI� SHUFHSWLRQ� LV� OLNH� D�
SHUIRUPDWLYH�DFW��,Q�WKLV�FDVH��VSHHFK�DFW�UHIHUV�WR�WKH�DFWLRQ�RI�SHUFHSWLRQ�,�OLVWHQ�WR�
\RX��,�VHH�KLP�FRPLQJ��$FFRUGLQJ�WR�KHU�SRLQW�RI�YLHZ��WKH�FRQWHQW�RI�WKH�JUDPPDWLFDO�
FDWHJRU\�RI�LQGLFDWLYH�PRRG�LV�EDVHG�RQ�SHUFHSWXDOO\�REWDLQHG�GDWD��7KH�IROORZLQJ�
VWDWHPHQW�+HOHQH FDPH VXJJHVWV�PRGXV�,�VD\�WKDW�,�NQRZ��EHFDXVH�,�VDZ�WKDW�+HOHQ�
KDG�FRPH��EXW�WKH�YHU\�VLWXDWLRQ�RI�SHUFHSWLRQ�UHPDLQV�³EHKLQG�WKH�VFHQHV´��L�H�� WKH�
IDFW� RI� SHUFHSWLRQ� LV� QRW� LQGLFDWHG� DQG� LV� LQFOXGHG� LQ� WKH� SUHVXSSRVLWLRQ� RI� WKLV�
VWDWHPHQW� �0RLVHHYD���������7KH� IXQFWLRQLQJ�RI�GHLFWV� LV�SRVVLEOH�ZKHQ� WKH�DFW�RI�
QRPLQDWLRQ�FRLQFLGHV�ZLWK�WKH�DFW�RI�SHUFHSWLRQ��ZKLFK�H[SODLQV�WKH�FKDQJH�LQ�WKHLU�
FRQWHQW�GHSHQGLQJ�RQ�WKH�VLWXDWLRQ�RI�FRPPXQLFDWLRQ��6HQVRU\�YHUEV�RFFXS\�D�PLGGOH�
SRVLWLRQ�EHWZHHQ�GHLFWLF�FKDUDFWHUV�DQG�GHQRPLQDWLYH�ZRUGV�����WKHLU�GHQRWDWLYH�DQG�
VLJQLILFDWLYH�PHDQLQJV�DV�GHQRPLQDWLYH�ZRUGV�DUH�GXH�WR�D�VHSDUDWH�VHQVRU\�DUHD�RI�
SHUFHSWLRQ�� DQG� QRW� D� VLWXDWLRQ�� ��� WKH� VSHFLILFLW\� RI� WKHLU� UHIHUHQFH� LV� WKDW� WKH\�
FRUUHODWH� ZLWK� WKH� YLVXDO� �DG� RFXOXV�� ZD\� RI� LQGLFDWLQJ� LQ� WKH� GLUHFWO\� SHUFHLYHG�
VLWXDWLRQ� DQG� DUH� DVVRFLDWHG� ZLWK� WKH� SULPDU\� GHL[LV� ³SHUFHLYHU�� KHUH�� QRZ´�
�0RLVHHYD���������3HUFHSWXDO�VSDFH�LV�GHILQHG�E\�WKH�VHPDQWLFV�RI�SHUFHSWLRQ�YHUEV��
,Q�FDVH�RI�JRLQJ�EH\RQG�LWV�OLPLWV��EH\RQG�WKH�OLPLWV�RI�WKH�UHDFKDELOLW\�RI�WKH�RUJDQV�
RI�SHUFHSWLRQ���WKH�VHPDQWLF�PHDQLQJ�RI�WKH�YHUEV�RI�SHUFHSWLRQ�LV�PRGLILHG�IURP�WKH�
FRQFUHWH�WR�WKH�PRUH�DEVWUDFW��IRU�H[DPSOH��WKH�GHVLJQDWLRQ�RI�WKH�WKRXJKW�SURFHVVHV�
RI�FRJQLWLRQ�DQG�DZDUHQHVV�± WR�VHH��WR�KHDU� �WR�XQGHUVWDQG�

*ULJRULDQ�FRQVLGHUV� WKH�PDLQ�JXLGHOLQH�QRW�RQO\� WKH� VSHDNHU��EXW�XVHV� WKH�
WHUP� REVHUYHU� IRU� WKH� SHUVRQ� IURP� ZKRVH� SRVLWLRQ� WKH� VLWXDWLRQ� DSSHDUV�� ,Q� KHU�
RSLQLRQ�� WKH�REVHUYHU� IDFWRU� LV�H[WUHPHO\� LPSRUWDQW� IRU�GHWHUPLQLQJ� WKH�FRQWHQW�RI�
PDQ\�ODQJXDJH�XQLWV�DQG�FDWHJRULHV��7KH�DFWLRQ�FRPSRQHQW��H[SOLFLWO\�RU�KLGGHQ��LV�
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FRQWDLQHG� LQ� WKH� OH[LFDO� PHDQLQJV� RI� PDQ\� ZRUGV�� ,Q� WKLV� UHVSHFW�� WKH� GLVWLQFWLRQ�
EHWZHHQ�WKH�(QJOLVK�YHUEV�FRPH�DQG�JR��ZKLFK�LV�QRW�DOZD\V�REYLRXV�WR�WKRVH�ZKR�
OHDUQ�(QJOLVK��LV�FKDUDFWHULVWLF��&RPH LQGLFDWHV�D�PRYHPHQW�GLUHFWHG�WR�WKH�REVHUYHU��
DQG�JR � IURP�WKH�REVHUYHU��,W�LV�IRU�WKLV�UHDVRQ�WKDW�LW�LV�SRVVLEOH�WR�VD\�+H�FDPH�XS�
WR�PH��EXW�ZH�FDQ¶W�VD\ +H�ZHQW�XS�WR�PH��)ROORZLQJ�VHQWHQFHV�-RKQ�FDPH�XS�WR�WKH�
GRRU DQG�-RKQ�ZHQW�XS�WR�WKH�GRRU ERWK�FRUUHVSRQG�WR�5XVVLDQ�³']KRQ�SRGRVKHO�N�
GYHUL´�� 7KH� ILUVW� VHQWHQFH� LPSOLHV� WKDW� -RKQ� ZDV� PRYLQJ� WRZDUGV� WKH� VSHDNHU��
REVHUYHU��L�H��WKH�REVHUYHU�ZDV�FORVHU�WR�WKH�GRRU��LQ�WKH�VHFRQG�FDVH�WKH�RSSRVLWH�LV�
DVVXPHG��*ULJRU
\DQ��

,Q�WKH�ZRUNV�RI�9RONRYD��������VWXGLHV�WKH�SKHQRPHQRQ�RI�VXEMHFWLYHO\�
LQFOXVLYH�GHL[LV��$FFRUGLQJ�WR�WKH�SRLQW�RI�YLHZ��WKH�FRQVLGHUDWLRQ�RI�GHL[LV�IURP�WKH�
VWDQGSRLQW� RI� WKH� FDWHJRU\�RI�SHUFHSWLYLW\� DOORZV� XV� WR� H[SODLQ� WKH� IHDWXUHV�RI� WKH�
VSDFH�WLPH� GLYLVLRQ� RI� UHDOLW\� DQG� WKH� VSHFLILF� IHDWXUHV� RI� LWV� DFWXDOL]DWLRQ� LQ� WKH�
FRUSXV�RI�ODQJXDJH�PHDQV�

,Q�WKH�WH[W�LQWHUSUHWDWLRQ�WKHRU\��'ROLQLQ��������H[SORUHV�WKH�FRQFHSW�RI�WKH�
REVHUYHU��ZKLFK�LV�HLWKHU�LQFOXGHG�LQ�WKH�FRPPXQLFDWLYH�VLWXDWLRQ�RU�QRW�LQFOXGHG�DQG�
ORRNV�DW�LW�IURP�WKH�VLGH��,Q�WKH�FRQFHSW�RI�D�SHUFHSWXDO�ILHOG��WKH�VXEMHFW�LV�QRW�RQO\�
SHUFHLYLQJ��RPQL�SHUFHQV���EXW�DOVR�RIWHQ�WKH�DXWKRU�RI�D�VSHHFK�PHVVDJHV�DERXW�WKH�
VLWXDWLRQ�RI�SHUFHSWLRQ�DQG�LWV�LQWHUSUHWDWLRQ��,QFOXVLRQ�RI�WKH�VXEMHFW��SHUFHLYHU�RI�WKH�
VLWXDWLRQ��LV�RQH�RI�WKH�FKDUDFWHULVWLFV�RI�SHUFHSWXDO�VSDFH��,Q�WKH�VHQWHQFH�7KH�VWUHHW�
LV�VHHQ�IURP�DOO�WKH�SRLQWV�RI�YLHZ LQ�WKH�UROH�RI WKH�VXEMHFW�LV�WKH�REMHFW�RI�SHUFHSWLRQ��
DQG�WKH�SHUFHLYLQJ�VXEMHFW�DQG�QDUUDWRU�LQ�WKH�DFWLYH�VWUXFWXUH�RI�WKH�VHQWHQFH�UHPDLQ�
XQH[SUHVVHG�

7KH�VWDWXV�RI�WKH�SHUFHSWRU�LV�QRW�VR�VLPSOH�DQG�LV�QRW�OLPLWHG�WR�WKH�WUDQVIHU�
RI�WKH�FRQWHPSODWHG��3HUFHSWXDO�DFW�LV�DFFRPSDQLHG�E\�PHQWDO�RSHUDWLRQV��0DWYHHYD�
�������ZULWHV�WKDW�LQ�WKH�VWUXFWXUH�RI�WKH�FDWHJRU\�RI�SHUFHSWLYLW\�WKHUH�DUH�WZR�SODQV��
FRJQLWLYH��ZKLFK�LV�D�SURGXFW�RI�QDWXUDO�FDWHJRUL]DWLRQ��DQG�D[LRORJLFDO�DV�D�UHVXOW�RI�
HYDOXDWLYH�FDWHJRUL]DWLRQ��7KHVH�WZR�SODQV�DUH�LQWHUUHODWHG�DQG�LQWHUGHSHQGHQW��ZKLFK�
LV�UHIOHFWHG�LQ�WKH�IXQFWLRQLQJ�RI�OLQJXLVWLF�XQLWV��7KH�VWUXFWXUH�RI�HDFK�RI�WKH�FRQFHSWV�
RI� PHWKRGV� RI� SHUFHSWLRQ� DOORZV� \RX� WR� VHOHFW� WKH� SHUFHSWXDO� DQG� QRQ�SHUFHSWXDO�
OHYHOV�RI�LQIRUPDWLRQ��7KHVH�OHYHOV�DUH�EDVHG�RQ�WKH�UHVXOWV�RI�SURFHVVLQJ�LQIRUPDWLRQ�
RI�YDULRXV� W\SHV��REMHFWLYH� LQIRUPDWLRQ�DERXW� WKH�SK\VLFDO�ZRUOG�DQG�VXEMHFWLYL]HG�
�QDWLRQDO�FXOWXUDO��LQIRUPDWLRQ�DERXW�UHDO�DQG�YLUWXDO�FRQQHFWLRQV��UHODWLRQVKLSV�DQG�
SURSHUWLHV� WKDW�DUH� VLJQLILFDQW� IRU�D�SHUVRQ� �0DWYHHYD���������7KH� VHFRQG� OHYHO�RI�
LQIRUPDWLRQ�LQYROYHV�WKH�FDWHJRU\�RI�UHSRUWDWLYH�

,I�WKH�QDUUDWRU�DQG�WKH�SHUFHSWRU�FRLQFLGH��RU�RQO\�WKH�SHUFHSWRU�LV�SUHVHQW��
WKHQ�LW�LV�D�TXHVWLRQ�RI�WKH�HYLGHQWLDO�FDWHJRU\�RI�SHUFHSWLRQ�SURYLGHG�WKH H[SOLFDWLRQ�
RI�WKH�VLWXDWLRQ�RI�SHUFHSWLRQ��,I�WKH�QDUUDWRU�LQIRUPV�DERXW�WKH�SUHVHQFH�RI�DQRWKHU�
SHUFHSWRU���QDUUDWRU�RU�LWV�SUHVHQFH�LV�LPSOLHG�� WKHQ�ZH�DUH�WDONLQJ�DERXW�WKH�FDWHJRU\�
RI�LQGLUHFW�HYLGHQWLDOLW\��7KH�FDWHJRULFDO�GLIIHUHQFH�EHWZHHQ�LQGLUHFW�HYLGHQWLDOLW\�OLHV�
LQ�WKH�IDFW�WKDW�WKH�QDUUDWRU�LQLWLDOO\�SRVLWLRQV�KLPVHOI�RXWVLGH�WKH�ILHOG�RI�SHUFHSWLRQ�
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���6XPPDU\

6XPPLQJ�XS�WKH�UHVXOWV�RI�WKH�IXQFWLRQLQJ�RI�SHUFHSWXDO�VSDFH��ZH�FDQ�GUDZ�
WKH�IROORZLQJ�FRQFOXVLRQV��SHUFHSWXDO�VSDFH�LV�LGHQWLFDO�WR�WKH�FRQFHSW�RI�WKH�GHLFWLF�
ILHOG��ZKLFK�LV�GHILQHG�E\�WKUHH�SDUDPHWHUV��WHPSRUDO��VSDWLDO��DQG�SHUVRQDO�± QRZ��
KHUH��,� �WKH�SHUFHLYHU�

7KH�PDLQ�GLIIHUHQFHV�LQ�SHUFHSWXDO�VSDFH�DUH�DV�IROORZV��

x WKH� LQWHUSUHWDWLRQ�RI� WKH� VXEMHFWLYH� HOHPHQW�� L�H�� JDLQLQJ�SHUFHSWRU�
VWDWXV�E\�WKH�QDUUDWRU��

x WKH� VSDWLDO�WHPSRUDO� VSHFLILFLW\� RI� GHWHUPLQLVWLF� H[WUDOLQJXLVWLF�
ERXQGDULHV�RI�YLVLELOLW\�LQ�D�VSHFLILF�WLPH�LQWHUYDO�

:H�GLVWLQJXLVK�WKH�IROORZLQJ�VSDWLDO�FKDUDFWHULVWLFV�RI�WHPSRUDO�ORFDOL]DWLRQ��
ZKLFK�GHILQH�SHUFHSWXDO�VSDFH�

�� 3HUVRQDO�FKDUDFWHUL]DWLRQ LV�WKH�PRVW�LPSRUWDQW�FKDUDFWHULVWLF�RI�WKH�
SURW\SLFDO�WHPSRUDO�GHL[LV�

�� 7KH� VLJQ ³KHUH´� LV� DVVRFLDWHG�ZLWK� WKH� ³PD[LPDOO\� SURWRW\SLFDO´�
DFWXDO�SUHVHQW��+H�H[SODLQV�WKH�XVH�RI�GHPRQVWUDWLYH�SURQRXQV�LQ�WKH�
DVSHFW�RI�VSDWLDO�GHL[LV�DQG�WKHLU�DFWXDOL]LQJ�DELOLW\��

�� 3HUFHSWLRQ�LV�D�FDWHJRU\�RI�FORVLQJ�DQG�VXPPDUL]LQJ�FRQVLGHUDWLRQ�
RI�VSDWLDO�UHIHUHQWLDO�VLJQV��

���&RQFOXVLRQV

3HUFHSWLRQ�LV�D�FDWHJRU\�RI�FORVLQJ�DQG�VXPPDUL]LQJ�FRQVLGHUDWLRQ�RI�VSDWLDO�
UHIHUHQWLDO�VLJQV��7KH�LQWHUDFWLRQ�RI�WHPSRUDO�GHL[LV�ZLWK�SHUFHSWXDO�VHPDQWLFV�LV�QRW�
LQFOXGHG� LQ� WKH� WUDGLWLRQDO� UDQJH�RI�JUDPPDWLFDO�PHDQLQJV�� EXW�SOD\V�DQ� LPSRUWDQW�
UROH�LQ�WKH�ODQJXDJH�LQWHUSUHWDWLRQ�RI�D�QXPEHU�RI�JUDPPDWLFDO�FDWHJRULHV��3HUFHSWLRQ�
LV� WKH� OLQJXLVWLF� DQG� VSHHFK� LQWHUSUHWDWLRQ� RI� REVHUYDELOLW\� DQG� RWKHU� W\SHV� RI�
SHUFHSWLRQ� �LQ�SDUWLFXODU�� WKH� DXGLWRU\��SKHQRPHQD�RI� WKH� H[WHUQDO� ZRUOG� IURP� WKH�
SRLQW�RI�YLHZ�RI�WKH�SHUFHSWRU�² ILUVW�RI�DOO��WKH�VSHDNHU�DQG�WKH�OLVWHQHU��%RQGDUNR��
������

$FNQRZOHGJHPHQWV

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

$EGUDNKPDQRYD� $� $�� 	 ɆXEDUDNVKLQD� $� 0� ������� 6\QWDFWLF FRQVWUXFWLRQ RI
FRPSOH[ REMHFW DV PHDQV RI UHSUHVHQWDWLRQ RI HYLGHQWLDO VWUDWHJ\� 5HYLVWD 48,'�
��� ���±����

$LNKHQYDOG� $� ������� (YLGHQWLDOLW\� $� $LNKHQYDOG� 2[IRUG� 2[IRUG 8QLYHUVLW\
3UHVV�

$NKDSNLQ� '� 1� .RJQLWLYQ\L GHLNVLV L SUREOHP\ DQDOL]D NKXGR]KHVWYHQQRJR WHNVWD�
85/� KWWS� ��ZZZ�NVX�UX��

$UXW\XQRYD� 1� '� ������� 7LS\ \D]\NRY\NK ]QDFKHQLL� 2WVHQND� 6RE\WLH� )DNW�
0RVFRZ� 3URVYHVKFKHQLH�

%RQGDUNR� $� %� ������� 7HRUL\D ]QDFKHQL\D Y VLVWHPH IXQNWVLRQDO
QRL JUDPPDWLNL�
5RV� DNDGHPL\D QDXN� ,Q�W OLQJYLVWLFKHVNLNK LVVOHGRYDQLL0RVFRZ� <D]\NL
VODY\DQVNRL NXO
WXU\

%\XOHU� .� ������� 7HRUL\D \D]\ND� 5HSUH]HQWDWLYQD\D IXQNWVL\D \D]\ND� 0RVFRZ�
3URVYHVKFKHQLH�

'ROLQLQ� .� $� ������� ,QWHUSUHWDWVL\D WHNVWD� .�$� 'ROLQLQ� /�

*LQHWVLQVNLL� 9� ,� ������� 3URSHGHYWLFKHVNLL NXUV REVKFKHL SVLNKRORJLL� 3HUWVHSWLYQ\H
PHNKDQL]P\ SVLNKLNL� 0RVFRZ� 1DXND�

*ULJRU
\DQ� (� /� 2� YR]PR]KQRVW\DNK NYDQWLILNDWVLL VLWXDWVLL� (�-,� *ULJRU
\DQ�
/RJLFKHVNLL DQDOL] \D]\ND� .YDQWLILNDWVLRQQ\L DVSHNW \D]\ND� 8ND]�VRFK�

.HPPHUHU� '� ������� ³1HDU´ DQG ³IDU´ LQ ODQJXDJH DQG SHUFHSWLRQ�
&RJQLWLRQ� ������ ������

0DNKPXWRYD� $� 1� ������� 'HSHQGHQFH RI SUDJPDWLFDOO\ LPSOLHG PHDQLQJ RQ
DVSHFWXDO�WHPSRUDO VHPDQWLFV �EDVHG RQ WKH (QJOLVK DQG 5XVVLDQ ODQJXDJH
PDWHULDO�� $� 1� 0DNKPXWRYD� *� )� /XWIXOOLQD� ;/LQJXDH� ������ ������

0DWYHHYD� 7� 0� ������� 3HUWVHSWLYQD\D NDWHJRUL\D YNXVD L OLQJYLVWLFKHVNLH VUHGVWYD
HH UHDOL]DWVLL� �8QSXEOLVKHG 'LVVHUWDWLRQ�� &KHO\DELQVN�

0RLVHHYD� 6� $� ������� *ODJRO\ YRVSUL\DWL\D Y ]DSDGQR�JHUPDQVNLNK \D]\NDNK�
DYWRUHI� �8QSXEOLVKHG 'LVVHUWDWLRQ�� 9RURQH]K�

0XEDUDNVKLQD� $�� )HGRURYD� 1�� 	 )DWWDKRYD� 1� ������� $VVRFLDWLYH�VHPDQWLF ILHOG
RI ³QUDYVWYHQQRVW´ LQ PRGHUQ 5XVVLDQ ODQJXDJH� -RXUQDO RI /DQJXDJH DQG
/LWHUDWXUH� ����� ��������

9RONRYD� =K� $� ������� 6XE�HNWLYQR�LQNO\X]LYQ\L GHLNVLV L NODVVLILNDWVL\D JODJRORY Y
VRYUHPHQQRP DQJOLLVNRP \D]\NH� 7HRUL\D OLQJYLVWLFKHVNLNK NODVVLILNDWVLL�

,UDQL� =� %�� 	 5H]DHL� 7� ������� 7KH HIIHFWV RI VRFLDO QHWZRUNLQJ RQ PDULWDO
UHODWLRQVKLSV DQG FRXSOHV¶ TXDOLW\ RI OLIH �&DVH VWXG\� &RXSOHV RI VRFLDO
QHWZRUNLQJ PHPEHUV LQ 6KLUD]�� 8&7 -RXUQDO RI 6RFLDO 6FLHQFHV DQG
+XPDQLWLHV 5HVHDUFK� ����� ������
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6KD\DNKPHWRYD� '�� 	 &KDNOLNRYD� $� ������� 'HYHORSPHQW RI WKH LQWHUPHGLDWRU RI
LQWHUFXOWXUDO FRPPXQLFDWLRQ EDVHG RQ SXEOLF DUJXPHQWDWLYH VSHHFK� 2SFLyQ�
��������� ��������


