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j������0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\

$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�ERRN�PD\�EH�UHSURGXFHG�LQ�DQ\�IRUP�E\�DQ\�HOHFWURQLF�RU�PHFKDQLFDO
PHDQV� �LQFOXGLQJ� SKRWRFRS\LQJ�� UHFRUGLQJ�� RU� LQIRUPDWLRQ� VWRUDJH� DQG� UHWULHYDO�� ZLWKRXW� SHUPLVVLRQ� LQ
ZULWLQJ�IURP�WKH�SXEOLVKHU�
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RI�$PHULFD�

/LEUDU\�RI�&RQJUHVV�&DWDORJLQJ�LQ�3XEOLFDWLRQ�'DWD
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3DWULFN��DXWKRU�
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/LVW�RI�)LJXUHV

)LJXUH����
6SRWLI\�/RQGRQ�VXEZD\�DGYHUWLVHPHQW�LQ�1RYHPEHU�������3KRWRJUDSK�E\�WKH�DXWKRUV�



)LJXUH����
6SRWLI\�RQFH�GHVFULEHG�LWVHOI�DV�D�SODWIRUP�WR�PDQDJH�RQHߞV�PXVLFߚEXW�VKRXOG�LW�VWLOO�EH�VHHQ�DV�RQH"
$GYHUWLVHPHQW�IRU�WKHߡ�'LVFRYHU�:HHNO\ߢ�SOD\OLVW�LQ�WKH�1HZ�<RUN�&LW\�VXEZD\�LQ�������3KRWRJUDSK�E\�WKH
DXWKRUV�

)LJXUH����
)RUPHU�6ZHGLVK�SULPH�PLQLVWHU�DQG�IRUHLJQ�PLQLVWHU�&DUO�%LOGW�VSHDNV�DW�WKH��EDFNDVSRWLI\�HYHQW�DW�WKH
6WRFNKROP�&KDPEHU�RI�&RPPHUFH�RQ�$SULO�����������,PDJH�FRXUWHV\�RI�WKH�6WRFNKROP�&KDPEHU�RI
&RPPHUFH�

)LJXUH����
$Q�H[WHQGHG�EXW�JUDSKLFDOO\�VLPSOLILHG�QHWZRUN�RI�VRPH�RI�WKH�PRVW�IUHTXHQW�WZHHWHUV�GXULQJ�WKH
�EDFNDVSRWLI\�FDPSDLJQ�

)LJXUH����
7ZHHW�IURP�$QQLHߚߢ\6ZHGHQ�QHHGV�IDVW�JURZLQJ�FRPSDQLHV�PRUH�WKDQ�WKH\�QHHG�6ZHGHQ���EDFNDVSRWLIߡ
/¶¶I��OHDGHU�RI�WKH�6ZHGLVK�&HQWUH�3DUW\��RQ�$SULO�����������,PDJH�FRXUWHV\�RI�WKH�&HQWUH�3DUW\�

)LJXUH����
�EDFNDVSRWLI\�DQG�WKH�ORFDO�SURGXFWLRQ�RI�PHPHV�V�WKH�SUREOHP"���WKH�6ZHGLVKߞKDW:��ߢ"9DG�¤U�SUREOHPHWߡ�
SULPH�PLQLVWHU�DQG�6RFLDO�'HPRFUDW��6WHIDQ�/¶IYHQ��DVNV�LQ�D�WZLWWHU�PHPH�IURP�#5RGJURQURUD�

)LJXUH����
'XULQJ�WKH�DXWXPQ�RI�������6SRWLI\�ODXQFKHG�LWV�ILUVW�PRELOH�PXVLF�DSS�IRU�WKH�$SSOH�L3KRQH�

)LJXUH����
$�VFUHHQVKRW�RI�WKH�6SRWLI\�3UHPLXP�LQWHUIDFH�LQ������

)LJXUH����

)LJXUH����
$Q�LQIOXHQFH�RQ�6SRWLI\ߞV�ODWHU�PRRG�ERDUGV��6RQJ]DߞV�PRELOH�LQWHUIDFH�RIIHUHGߡ�DFWLYLWLHVߢ�DW�GLIIHUHQW
WLPHV�RI�WKH�ZHHN��6FUHHQVKRWV�IURP������

)LJXUH����
6HOI�SURGXFHGߡ�PXVLFߢ�IRU�UHVHDUFK�SXUSRVHV��LQ�������WKH�DXWKRUV�RI�WKLV�ERRN�UHOHDVHG�WKH�DOEXP�(OHFWLRQ
0XVLF�XQGHU�WKH�QRP�GH�SOXPH�+HLQ]�'XWKHO�

)LJXUH����
6ZHGLVK�EUHDNIDVW�UHFRUGLQJV�ZHUH�UHOHDVHG�XQGHU�WKH�SVHXGRQ\P�)UX�.RVW��IUXNRVW�LVߡ�EUHDNIDVWߢ�LQ
6ZHGLVK�ߚVHOI�SURGXFHGߡ�PXVLFߢ�IRU�UHVHDUFK�SXUSRVHV�XSORDGHG�WKURXJK�WKH�PXVLF�DJJUHJDWRU�5HFRUG
8QLRQ��1RWDEO\��WKH�SRSXODULW\�RI�WKH�VRQJߡ�.DIIHߢ��FRIIHH��ZDV�PDLQO\�GXH�WR�RXU�PXOWLSOH�SUHSURJUDPPHG
ERWV�

)LJXUH����
$G�IRU�6SRWLI\ߞVߡ�'LVFRYHU�:HHNO\ߢ�LQ�WKH�1HZ�<RUN�VXEZD\�LQ�������3KRWRJUDSK�E\�WKH�DXWKRUV�

)LJXUH����
$JJUHJDWLRQ�DV�WKH�IDFLOLWDWLQJ�SULQFLSOH�EHKLQG�VWUHDPLQJ��RQOLQH�RIIHUV�PDGH�E\�WKH�PXVLF�DJJUHJDWLRQ
VHUYLFH�$ZDO��6FUHHQVKRW�SURYLGHG�E\�DXWKRUV�

)LJXUH����
,Q�0DUFK�������WKH�IXQN�EDQG�9XOISHFN�UHOHDVHG�WKH�FRQFHSWXDO�DOEXP�6OHHSLI\ߚZKLFK�FRQWDLQHG�VRPH�ILYH
PLQXWHV�RI�SXUH�VLOHQFHߚLQ�RUGHU�WR�FURZGIXQG�WKH�6OHHSLI\�7RXU��6FUHHQVKRW�SURYLGHG�E\�DXWKRUV�

)LJXUH����



)LJXUH����
6WLOOV�IURP�WKH�SURPRWLRQDO�<RX7XEH�YLGHR�IRU�WKH�6OHHSLI\�7RXU��ZLWK�EDQGOHDGHU�-DFN�6WUDWWRQ�DVNLQJ�IDQV
WR�VWUHDP�WKH�DOEXP�RQ�UHSHDW��ZKLOH�VOHHSLQJ����5HSULQWHG�ZLWK�SHUPLVVLRQ�IURP�9XOISHFN�

)LJXUH����
)LYHߡ�VRQJ�ORRSVߢ�RQ�6SRWLI\�5DGLR��DV�OLVWHQHG�WR�E\�RQH�RI�RXU�SUHSURJUDPPHG�ERWV��7KH�UDGLR�ORRS�EHJDQ
ZLWK�$%%$ߞVߡ�'DQFLQJ�4XHHQߢ��LQ�WKH�PLGGOH��DQG�UHSHDWHG�WKH�VDPH�WUDFN�DQ�DGGLWLRQDO�ILYH�WLPHV��GXULQJ
D�WZHQW\�IRXU�KRXU�LQWHUYHQWLRQ��

)LJXUH����
6FUHHQVKRW�RI�:LUHVKDUN�LQ�DFWLRQ��%ODFN�URZV�LQGLFDWH�IDLOHG�7&3�SDFNHW�WUDQVPLVVLRQV�

)LJXUH����
/LVW�RI�DFWRUV�WKDW�ZHUH�IRXQG�ZKHQ�ZH�HDYHVGURSSHG�RQ�6SRWLI\ߞV�QHWZRUN�WUDIILF�LQ�0D\������

)LJXUH����
+RPH�SDJH�RI�WKH�6SRWLI\�GHVNWRS�FOLHQW��DV�VHHQ�IURP�D�86�OLVWHQHU�DFFRXQW�LQ�0D\������

)LJXUH����
6SRWLI\ߞV�WRS�HLJKW�*HQUHV�	�0RRGV�FDWHJRULHV��DV�VHHQ�IURP�D�6ZHGLVK�DFFRXQW�LQ�0D\������

)LJXUH����
6SRWLI\ߞV�WRS�HLJKW�0RRG�SOD\OLVWV��DV�VHHQ�IURP�D�86�DFFRXQW�LQ�-XQH������

)LJXUH����
:DV�WKH�LQWURGXFWLRQ�RI�D�QRQELQDU\�JHQGHU�RSWLRQ�LQ�WKH�IDOO�RI������D�WRNHQ�RI�SURJUHVVLYHQHVV�RU�PDUNHW�
GULYHQ�DSSURSULDWHQHVV"

)LJXUH����
6SRWLI\�5HZLQG��XQLTXH�DUWLVW�UHFRPPHQGDWLRQV�DV�D�SHUFHQWDJH�RI�HDFK�DJH�JURXSߞV�WRWDO�DUWLVW
UHFRPPHQGDWLRQV�

)LJXUH����
6SRWLI\�5HZLQG��XQLTXH�DUWLVW�UHFRPPHQGDWLRQV�IRU�LQGLYLGXDO�ERWV�DV�D�SHUFHQWDJH�RI�HDFK�ERWߞV�WRWDO�DUWLVW
UHFRPPHQGDWLRQV�

)LJXUH����
7KH�LQWHUIDFH�XVHG�WR�IDFLOLWDWH�UHVHDUFK�LQ�VRPH�RI�WKH�FDVH�VWXGLHV�

)LJXUH����

)LJXUH����

)LJXUH����

)LJXUH����
6SRWLI\�PHGLD�HYHQW��1HZ�<RUN��0D\�����������3KRWRJUDSKV�E\�WKH�DXWKRUV�

)LJXUH����
)LGGOHU�LQ�DFWLRQ��VQLIILQJ�RXW�FRPPXQLFDWLRQ�EHWZHHQ�6SRWLI\�DQG�LWV�DG�VXSSO\LQJ�SDUWQHUV�

)LJXUH����

)LJXUH����
6WLOOV�IURP�WKH�6RQJEORFNHU�SURPRWLRQ�YLGHR��XSORDGHG�WR�<RX7XEH�GXULQJ�WKH�VSULQJ�RI������

)LJXUH����
$�ZRUOG�PDS�RI�6SRWLI\�MRE�OLVWLQJV��ZLWK�1HZ�<RUN�DQG�6WRFNKROP�RIIHULQJ�WKH�JUHDWHVW�QXPEHU�RI
SRVLWLRQV��,PDJH�FRXUWHV\�E\�2SHQ6WUHHW0DS&RQWULEXWRUV�



)LJXUH����
6FUHHQVKRW�RI�6SRWLI\ߞV2ߡ�XU�-RE�&DWHJRULHVߢ�ZHE�SDJH�DV�RI�-XQH������

)LJXUH����
'LVWULEXWLRQ�RI�MRE�SRVWLQJV�DPRQJ�GLIIHUHQW�FRXQWULHV��ZLWK�VKDGLQJ�LQGLFDWLQJ�ORFDWLRQV�ZLWK�WKH�JUHDWHVW
QXPEHU�RI�MREV��FRPSDUDWLYHO\�
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$FNQRZOHGJPHQWV

7KLV� ERRN� DQG� WKH� UHVHDUFK� RQ� ZKLFK� LW� LV� EDVHG� KDYH� EHQHILWHG� IURP� PXFK
FROODERUDWLRQ�� &KULVWRSKHU�.XOOHQEHUJ� MRLQHG� XV� GXULQJ� WKH� HDUO\� VWDJHV� RI� WKH
SURMHFW�DQG�FRQWULEXWHG�YLWDOO\�WR�RQH�RI�WKH�FKDSWHUV�LQ�WKLV�ERRN��:H�DUH�GHHSO\
LQGHEWHG�WR�V\VWHP�GHYHORSHU�5RJHU�0¤KOHU�DQG�WKH�UHVRXUFHIXO�VWDII�DW�+XPODE�
8PH¥� 8QLYHUVLW\�� HVSHFLDOO\� -RKDQ� YRQ� %RHU�� $QGUHDV�0DUNOXQG�� DQG� )UHGULN
3DOP��7KHLU�HQWKXVLDVP�DQG�LQYHQWLYHQHVV�LQVSLUHG�WKH�WUDMHFWRU\�RI�RXU�UHVHDUFK
DQG�DQDO\VLV�IURP�VWDUW�WR�ILQLVK�DQG�KHOSHG�WR�JXLGH�WKH�FRXUVH�RI�RXU�LQTXLU\�

7KLV� ERRN� DOVR� KDV� EHQHILWWHG� IURP� WKH� LQVLJKWV� RI� DQ� H[WUDRUGLQDU\
FRPPXQLW\� RI� LQWHUORFXWRUV�� 2XU� WKDQNV� WR� DOO� WKH� SURIHVVLRQDOV� LQ� WKH
DGYHUWLVLQJ�� GLJLWDO�PHGLD�� DQG� ,7� LQGXVWULHV�ZKR� WRRN� WKH� WLPH� WR� H[SODLQ� DQG
UHIOHFW�XSRQ�WKHLU�ZRUN�DQG�SUDFWLFHV�DQG�WR�0ROOLH�3DQ]QHU��*KRVWHU\�(YLGRQ�
IRU�H[SHUW�DGYLFH�RQ�PDSSLQJ�DG�WHFK�QHWZRUNV��:H�ZRXOG�OLNH�WR�WKDQN�-HQQLIHU
+ROW�DQG�/LVD�3DUNV�IRU�KRVWLQJ�XV�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�%DUEDUD�
LQ� 1RYHPEHU� ������ DV� ZHOO� DV� .ULVWRIIHU� *DQVLQJ� IRU� LQYLWLQJ� XV� WR� SUHVHQW
6RQJEORFNHU� WR� DQ� XQVXVSHFWLQJ� FURZG� DW� 7UDQVPHGLDOHߚ)HVWLYDO� IRU� $UW� DQG
'LJLWDO�&XOWXUH������ LQ�%HUOLQ��'DYLG�+HVPRQGKDOJK��*HHUW�/RYLQN��%HUQKDUG
5LHGHU��5LFKDUG�5RJHUV��&KULVWLDQ�6DQGYLJ�DQG�0LUNR�7RELDV�6FKDHIHU�SURYLGHG
LQYDOXDEOH�DGYLFH�RQ�OHJDO�DQG�HWKLFDO�PDWWHUV�

$Q� H[WHQVLYH� FRQVWHOODWLRQ� RI� FROOHDJXHV�� SHHUV�� DQG� IULHQGV� VXVWDLQHG� DQG
HQULFKHG� WKLV�SURMHFW� WKURXJK� LWV�GLIIHUHQW� LWHUDWLRQV�� ,Q�DGGLWLRQ� WR� WKH�YDOXDEOH
IHHGEDFN�ZH�JOHDQHG�IURP�DXGLHQFHV�DW�WKH�GLYHUVH�FRQIHUHQFHV��ZRUNVKRSV��DQG
OHFWXUHV� ZKHUH� ZH� SUHVHQWHG� SLHFHV� RI� WKH� ZRUN�� ZH� KDG� WKH� JRRG� IRUWXQH� WR
UHFHLYH� LQSXW� IURP� -HDQ�6DPXHO� %HXVFDUW�� -RVKXD� %UDXQ�� -RKQ� 7KRUQWRQ
&DOGZHOO��$ELJDLO�DQG�%HQMDPLQ�'H�.RVQLN��$QGUHZ�/H\VKRQ��5DPRQ�/REDWR�
'HQLVH� 0DQQ�� 3DXO� 0F'RQDOG�� -HUHP\� :DGH� 0RUULV�� $OLVD� 3HUUHQ�� DQG



&RUQHOLXV�3XVFKPDQQ��6RPHZKDW�FORVHU�WR�KRPH��ZH�DOVR�ZRXOG�OLNH�WR�WKDQN�&�
)�� +HOJHVVRQ�� 6RILD� -RKDQVVRQ�� +DQV� .MHOOEHUJ�� ,Y\� .XQ]H�� 6XVDQQD� DI
/HLMRQKXIYXG�� -RKDQ� /LQGTXLVW�� $QHWWH� 1\NYLVW�� &KULVWLDQ� 5RVVLSDO�� DQG� -RQDV
$QGHUVVRQ�6FKZDU]��DV�ZHOO�DV�)UDQFLV�/HH��6WHYH�:RROJDU��DQG�WKH�$OJRULWKP
6WXG\�1HWZRUN�IRU�WKHLU�FXULRVLW\��LQVSLUDWLRQ��DQG�VXJJHVWLRQV��:H�DUH�HVSHFLDOO\
JUDWHIXO� WR�+ROJHU� 6FKXO]H� DQG� 3LW� 6FKXOW]� IRU� GLVFXVVLQJ� LGHDV� LQ� WKH� HDUOLHVW
SKDVH�RI�WKH�SURMHFW�DQG�WR�'DQ�0F+DOH�IRU�KLV�JHQHURXV�KRVSLWDOLW\�GXULQJ�RXU
VWD\�LQ�6DQ�)UDQFLVFR�

:H�KDYH�EHHQ�IRUWXQDWH�WR�KDYH�HGLWRULDO�DVVLVWDQFH�GXULQJ�WKH�SURGXFWLRQ�RI
WKLV� ERRN�� ,Q� WKLV� UHVSHFW��ZH� RZH�PXFK� JUDWLWXGH� WR�+HDWKHU�0DFGRXJDOO� DQG
HVSHFLDOO\� -RVKXD� %R\GVWXQ�� *LWD� 'HYL� 0DQDNWDOD�� 'RXJ� 6HU\�� DQG� 1RDK� -�
6SULQJHU�SURYLGHG�GHWHUPLQHG�VXSSRUW�IURP�EHJLQQLQJ�WR�HQG��:H�DUH�JUDWHIXO�WR
RXU�DQRQ\PRXV�UHDGHUV��ZKR�RIIHUHG�KHOSIXO�IHHGEDFN��2XU�JUHDWHVW�WKDQNV�JR�WR
WKH� 6ZHGLVK� 5HVHDUFK� &RXQFLO�9HWHQVNDSVU¥GHW� �)UDPHZRUN� *UDQW� VFKHPH�
'��������� IRU�JHQHURXV�IXQGLQJ�RI�RXU�SURMHFW�RYHU� WKH�SDVW� IRXU�\HDUV�DQG� WR
WKH�FROOHDJXHV�DQG�DGPLQLVWUDWRUV�DW�8PH¥�8QLYHUVLW\�DQG�6WRFNKROP�8QLYHUVLW\
IRU�WKHLU�HQGXULQJ�VXSSRUW�

2WKHU� YHUVLRQV� RI� VRPH� RI� WKH� PDWHULDOV� DQG� LGHDV� SUHVHQWHG� LQ� WKLV� ERRN
DSSHDUHG�LQ�WKH�IROORZLQJ�ERRNV�DQG�DUWLFOHV�

(ULNVVRQ�� 0DULD�� �ORVH&ߡ 5HDGLQJ� %LJ� 'DWD�� 7KH� (FKR� 1HVW� DQG� WKH� 3URGXFWLRQ� RI� �5RWWHQ�� 0XVLF
0HWDGDWDߢ��)LUVW�0RQGD\�����QR������������GRL���������IP�Y��L�������

(ULNVVRQ�� 0DULD�� �8QSDFNLQJߡ 2QOLQH� 6WUHDPVߢ�� $35-$� VSHFLDO� LVVXH� RQ� 5HVHDUFK� 9DOXHV� �IRUWKFRPLQJ�
������

(ULNVVRQ��0DULD�� DQG�$QQD� -RKDQVVRQ�� �HHS.ߝߡ 6PLOLQJߞ��� 7LPH�� )XQFWLRQDOLW\� DQG� ,QWLPDF\� LQ� 6SRWLI\ߞV
)HDWXUHG�3OD\OLVWVߢ��&XOWXUDO�$QDO\VLV�����QR��������������ߙ���

(ULNVVRQ��0DULD�� DQG�$QQD� -RKDQVVRQ�� �XOWXUH�8QERXQG&�ߢ�7UDFNLQJ�*HQGHUHG�6WUHDPVߡ ��� QR�� �� �������
������GRLߙ�����������FX�������������������

)OHLVFKHU��5DVPXVߡ��,I�WKH�6RQJ�+DV�1R�3ULFH��,V�,W�6WLOO�D�&RPPRGLW\"�5HWKLQNLQJ�WKH�&RPPRGLILFDWLRQ�RI
'LJLWDO�0XVLFߢ��&XOWXUH�8QERXQG����QR�����������������GRLߙ������������FX�������������������

)OHLVFKHU��5DVPXV1¤ߡ��WXWRSLHU�RFK�Q¤WG\VWRSLHU��2P������WDOHWV�V¶NDQGH�HIWHU�LQWHUQHWV�Y¤VHQ1<�ߢHWZRUN
XWRSLDV�DQG�G\VWRSLDV��7KH�VHDUFK�IRU�WKH�HVVHQFH�RI�WKH�LQWHUQHW�LQ�WKH�����V@��,Q�6DPWLGHU��3HUVSHNWLY�S¥
�����WDOHWV�LG©KLVWRULD� >&RQWHPSRUDU\� WLPHV��3HUVSHFWLYH�RQ� WKH�KLVWRU\�RI� LGHDV� LQ� WKH�����V@�� HGLWHG�E\
$QGHUV�%XUPDQ�DQG�/HQD�/HQQHUKHGߙ����������*RWKHQEXUJ��6ZHGHQ��%RNI¶UODJHW�'DLGDORV�������

)OHLVFKHU�� 5DVPXV�� �6ZHGLVK�0XVLFߡ ([SRUW�� 7KH�0DNLQJ� RI� D�0LUDFOHߢ�� ,Q�0DGH� LQ� 6ZHGHQ�� 6WXGLHV� LQ
3RSXODU�0XVLF��HGLWHG�E\�$OI�%M¶UQEHUJ�DQG�7KRPDV�%RVVLXV�����1ߙ�����HZ�<RUN��5RXWOHGJH�������

)OHLVFKHU��5DVPXV7ߡ��RZDUGV�D�3RVWGLJLWDO�6HQVLELOLW\��+RZ�WR�*HW�0RYHG�E\�7RR�0XFK�0XVLFߢ��&XOWXUH
8QERXQG����QR��������������ߙ������GRL���������FX�������������������

)OHLVFKHU��5DVPXV��DQG�3HOOH�6QLFNDUVߡ��'LVFRYHULQJ�6SRWLI\$�7ߚKHPDWLF�,QWURGXFWLRQߢ��&XOWXUH�8QERXQG



���QR�����������������GRLߙ������������FX�������������������

)OHLVFKHU��5DVPXV��DQG�3HOOH�6QLFNDUV��'HQ�VYHQVND�HQK¶UQLQJHQ��6WRU\Q�RP�6SRWLI\��6WRFNKROP��0RQGLDO�
�����

0¤KOHU��5RJHU��DQG�3DWULFN�9RQGHUDX6ߡ��WXG\LQJ�$G�7DUJHWLQJ�ZLWK�'LJLWDO�0HWKRGV��7KH�&DVH�RI�6SRWLI\ߢ�
&XOWXUH�8QERXQG����QR�����������������GRLߙ������������FX��������������������

6QLFNDUV�� 3HOOH�� �0RUHߡ 0XVLF� LV� %HWWHU� 0XVLFߢ�� ,Q� %XVLQHVV� ,QQRYDWLRQ� DQG� 'LVUXSWLRQ� LQ� WKH� 0XVLF
,QGXVWU\��HGLWHG�E\�3DWULN�:LNVWU¶P�DQG�5REHUW�'H)LOOLSSL�����.KHOWHQKDP��8&�����ߙ��(GJDU�(OJDU�������

6QLFNDUV�� 3HOOH�� �0RUHߡ RI� WKH� 6DPH2ߚQ� 6SRWLI\� 5DGLRߢ��&XOWXUH� 8QERXQG� ��� QR�� �� �������� ����ߙ���
GRL���������FX�������������������

6QLFNDUV��3HOOH��DQG�5RJHU�0¤KOHU6ߡ��SRWL%RW7ߚXULQJ�7HVWLQJ�6SRWLI\ߢ��'LJLWDO�+XPDQLWLHV�4XDUWHUO\� ���
QR�����������

9RQGHUDX�� 3DWULFN�� �KHUH:ߝߡ ,GHDV� $UH� )UHHߞ�� 6FLHQWLILF� .QRZOHGJH� LQ� WKH� $OJRULWKP� (FRQRP\�0ߢ�HGLD
)LHOGV�-RXUQDO��QR�������������KWWS���PHGLDILHOGVMRXUQDO�VTXDUHVSDFH�FRP�ZKHUH�LGHDV�DUH�IUHH��

9RQGHUDX��3DWULFN7ߡ��KH�3ROLWLFV�RI�&RQWHQW�$JJUHJDWLRQ�7ߢ�HOHYLVLRQ�	�1HZ�0HGLD�����QR�����������ߙ����
�����GRL��������������������������

9RQGHUDX�� 3DWULFN�� �7KHߡ 9LGHR� %XEEOH�� 0XOWLFKDQQHO� 1HWZRUNV� DQG� WKH� 7UDQVIRUPDWLRQ� RI� <RX7XEHߢ�
&RQYHUJHQFH�����QR�����������������GRLߙ�����������������������������

9RQGHUDX��3DWULFN7ߡ��KH�3ROLWLFV�RI�&RQWHQW�$JJUHJDWLRQ�7ߢ�HOHYLVLRQ�	�1HZ�0HGLD�����QR�����������ߙ����
�����GRL��������������������������

9RQGHUDX�� 3DWULFN�� �7KHߡ 6SRWLI\� (IIHFW�� 'LJLWDO� 'LVWULEXWLRQ� DQG� )LQDQFLDO� *URZWKߢ�� 7HOHYLVLRQ� 	� 1HZ
0HGLD��1RYHPEHU�����������GRL��������������������������

9RQGHUDX��3DWULFN7ߡ��HFKQRORJ\�DQG�/DQJXDJH��RU��+RZ�WR�$SSO\�0HGLD�,QGXVWULHV�5HVHDUFK"ߢ�,Q�$SSOLHG
0HGLD�6WXGLHV��HGLWHG�E\�.LUVWHQ�2VWKHUU�����1ߙ�����HZ�<RUN��5RXWOHGJH�������

9RQGHUDX�� 3DWULFN�� �FFHVV$ߡ DQG�0LVWUXVW� LQ�0HGLD� ,QGXVWULHV� 5HVHDUFKߢ�� ,Q�0DNLQJ�0HGLD�� 3URGXFWLRQ�
3UDFWLFHV�DQG�3URIHVVLRQV��HGLWHG�E\�0DUN�'HX]H�DQG�0LUMDP�3UHQJHU��$PVWHUGDP��$PVWHUGDP�8QLYHUVLW\
3UHVV��������LQ�SUHVV��



�

,QWURGXFWLRQ

6SRWLI\� ZHOFRPHV� WKH� JURZLQJ� LQWHUHVW� LQ� VWUHDPLQJ� PHGLD� EXW� LV� FRQFHUQHG� DERXW� LQIRUPDWLRQ� LW
UHFHLYHG� UHJDUGLQJ� PHWKRGV� XVHG� E\� WKH� JURXS� RI� UHVHDUFKHUV� UHVSRQVLEOH� IRU� WKLV� SURMHFW�� 7KLV
LQIRUPDWLRQ� VXJJHVWV� WKDW� WKH� UHVHDUFK� JURXS� V\VWHPDWLFDOO\� YLRODWHG� 6SRWLI\ߞV� 7HUPV� RI� 8VH� E\
DWWHPSWLQJ�WR�DUWLILFLDOO\�LQFUHDVH�SOD\V��DPRQJ�RWKHU�DFWLRQV��DQG�WR�PDQLSXODWH�6SRWLI\ߞV�VHUYLFHV�ZLWK
WKH�KHOS�RI�VFULSWV�RU�RWKHU�DXWRPDWHG�SURFHVVHV��6SRWLI\�GHWHUPLQHV� WKDW� WKH�JURXS�RI�UHVHDUFKHUV�ZDV
DZDUH�WKDW�VXFK�DFWLRQV�H[SOLFLWO\�YLRODWH�LWV�7HUPV�RI�8VH�DQG�DLPHG�WR�PDVN�WKLV�YLRODWLRQ�E\�WHFKQLFDO
PHDQV��,Q�OLJKW�RI�WKH�DERYH�\RX�DUH�KHUHE\�DVNHG�WR�FRQILUP�E\���WK�RI�0D\�������LQ�ZULWWHQ�IRUP��WKDW
\RX�KDYH�UHFHLYHG�WKLV�QRWH�DQG�WKDW�WKH�JURXS�RI�UHVHDUFKHUV�KDV�HQGHG�VXFK�DFWLRQV�WKDW�DUH�LQ�YLRODWLRQ
RI�6SRWLI\ߞV�7HUPV�RI�8VH��DQG�WKDW�LW�GRHV�QRW�LQWHQG�WR�WDNH�XS�VXFK�DFWLRQV�DJDLQ�LQ�WKH�IXWXUH��1RWH
WKDW� LQ�WKLV�FRQWH[W��YLRODWLRQ�DJDLQVW� WKH�7HUPV�RI�8VH�PD\�LPSO\�UHVSRQVLELOLW\�IRU�SRVVLEOH�GDPDJHV
UHVXOWLQJ�IURP�WKLV�YLRODWLRQ�

2Q�0D\�����������OHJDO�FRXQVHO�RI�WKH�6ZHGLVK�PXVLF�VWUHDPLQJ�VHUYLFH�6SRWLI\
FRQWDFWHG�WKH�DXWKRUV�RI�WKLV�ERRN�YLD�HPDLO�WR�LQTXLUH�DERXW�WKH�PHWKRGV�XVHG�LQ
D� WKHQ�RQJRLQJ� UHVHDUFK�SURMHFW�� WLWOHG6ߡ�WUHDPLQJ�+HULWDJH��)ROORZLQJ�)LOHV� LQ
'LJLWDO� 0XVLF� 'LVWULEXWLRQߢ�� 'XULQJ� WKH� DXWXPQ� RI� ������ WKLV� SURMHFW� KDG
UHFHLYHG�RYHU����PLOOLRQ�� LQ�JUDQW� IXQGLQJ�IURP�WKH�6ZHGLVK�5HVHDUFK�&RXQFLO
IRU�LQYHVWLJDWLQJ�WKH�FKDOOHQJHV�DQG�FRQVHTXHQFHV�RI�VWUHDPLQJ�VHUYLFHV��VXFK�DV
6SRWLI\�� IRU� WKH� KHULWDJH� VHFWRU��� $� JXLGLQJ� TXHVWLRQ� IRU� WKH� SURMHFW� ZDV� KRZ
SHRSOHߞV�SUDFWLFHV�DQG�DSSURDFKHV�WRZDUG�FXOWXUDO�IRUPV�VXFK�DV�VRQJV��ERRNV��RU
ILOPVߚSUDFWLFHV� LQFOXGLQJ� WKH� SURGXFWLRQ�� H[SUHVVLRQ�� DQG� H[FKDQJH� RI� WKRVH
FXOWXUDO� IRUPVߚDUH� WUDQVIRUPHG�XQGHU� WKH� VKLIW� IURP�FRPPRGLW\�RZQHUVKLS� WR
FRPPRGLILHG�H[SHULHQFH��

:KLOH� UHVHDUFK� ZLWKLQ� WKLV� SURMHFW� VRRQ� ZHQW� EH\RQG� WKH� LQLWLDO� IRFXV� RQ
FXOWXUDO�KHULWDJH�� WKH�SURMHFW� LWVHOI�KDG�EHHQ�H[SOLFLW� DQG�RSHQ�DERXW� LWV�FULWLFDO
DSSURDFK�IURP�WKH�YHU\�VWDUW��,Q�IDFW��YDULRXV�IRUPV�RI�SXEOLF�DFWLYLVP�ZHUH�SDUW
RI� WKH�SURMHFWߞV� LQWHUYHQWLRQLVW� UHVHDUFK�GHVLJQ��IRU�ZKLFK�LW�KDG�UHFHLYHGߚLQ�D
ILHUFH� QDWLRQDO� FRPSHWLWLRQߚWKH� VHFRQG� KLJKHVW� RI� WKH� FRXQFLOߞV� DVVHVVPHQW



JUDGHV�� %ORJ� SRVWV�� QHZVSDSHU� DUWLFOHV�� DQG� LQWHUYLHZV� RQ� ERWK� WHOHYLVLRQ� DQG
UDGLR�� QRW� WR� PHQWLRQ� WKH� ����� SURMHFW� DSSOLFDWLRQ�� KDG� RXWOLQHG� WKH� SURMHFWߞV
VWUDWHJ\� DV� RQH� EDVHG� RQ� GLJLWDO� PHWKRGV�� LQFOXGLQJ� WKH� XVH� RI� ERWV� DQG� WKH
GLVVHPLQDWLRQ�RI� VHOI�SURGXFHG�VRXQGV�YLD�6SRWLI\���7KH�SURMHFW�RSWHG� WR� VWXG\
6SRWLI\� XVLQJ� WKH� VDPH� WRROV� WKDW� RUJDQL]H� RQOLQH� LQIRUPDWLRQ��� 0RUH
LPSRUWDQWO\�� 6SRWLI\ߞV� DSSDUHQW� ODFN� RI� LQWHUHVW� LQ� GDWD� VKDULQJ� QHFHVVLWDWHG� DQ
DSSURDFK� WKDW� ZRXOG� JR� EH\RQG� LQWHUYLHZV�� GLUHFW� REVHUYDWLRQ�� DQG� RWKHU
VWDQGDUG�PHWKRGV�RI�PHGLD�LQGXVWULHV�UHVHDUFK���:KLOH�WKH�SURMHFW�WHDP�PHPEHUV
PHW� DQG� HQJDJHG� ZLWK� VHYHUDO� 6SRWLI\� HPSOR\HHV� RYHU� WKH� \HDUV�� OLVWHQLQJ� WR
FRPSDQ\� VSLQ� DQG� �LQGXVWULDOߡ VHOI�WKHRUL]LQJߢ� IHOW� LQDGHTXDWH��� 7R� IROORZ� D
IRUPDO�SURFHGXUH�RI�JDWHNHHSHU�LQWURGXFWLRQ�RU�HYHQ�WR�VHHN�RIILFLDO�HQGRUVHPHQW
E\�6SRWLI\�ZRXOG�KDYH�OLPLWHG�DQG�ELDVHG�WKLV�UHVHDUFK�

&RPSOHPHQWLQJ�IURQW�HQG�LQTXLULHV��VXFK�DV�LQWHUYLHZLQJ��ZLWK�H[SHULPHQWDO
EDFN�HQG� VWXGLHV� RI� GLJLWDO� PHGLD� LQIUDVWUXFWXUH�� PHWDGDWD� JHQHUDWLRQ�� DQG
DJJUHJDWLRQ� SUDFWLFHV�� WKH� SURMHFW� LQVWHDG� DLPHG� WR� LQLWLDWH� SXEOLF� GHEDWH� DERXW
WKH� RIWHQ� VXEWO\� FKDQJLQJ� VWDQGDUGV�� YDOXHV�� DQG� SROLWLFV� RI� FXOWXUDO
GLVVHPLQDWLRQ�RQOLQH��*LYHQ�WKLV�DLP��WKH�TXHVWLRQ�LV�QRW�ZK\�6SRWLI\�UHVSRQGHG
WR� WKLV� UHVHDUFK� LQ�0D\������� EXW�ZK\� KDG� WKLV� QRW� KDSSHQHG� HDUOLHU� DQG�ZK\
RQO\�E\�PDLOLQJ�D�IRUPDO�FRPSODLQW��:H�ZLOO�UHWXUQ�WR�WKHVH�TXHVWLRQV�DW�WKH�HQG
RI�WKLV�ERRN��ZKLFK�LV�EDVHG�RQ�WKH�YHU\�UHVHDUFK�WKDW�6SRWLI\�DLPHG�WR�VWRS�

%DFN�LQ�������6SRWLI\�ZDV�VWLOO�ZLGHO\�VHHQ�DV�SLRQHHULQJ�VROXWLRQV�WR�LVVXHV
RI�FRQFHUQ�WR�WKH�PXVLF�LQGXVWU\��,WV� �OD�FDUWH��RQ�GHPDQG�PXVLF�VWUHDPLQJ�KDG
DUJXDEO\�FUHDWHG�D�VXVWDLQDEOH�UHYHQXH�PRGHO�IRU�DUWLVWV��6SRWLI\�VHHPHG�WR�KDYH
VWRSSHG�WKH�GRZQZDUG�VSLUDO�LQ�HDUQLQJV�DQG�LQFRPH�WKDW�KDG�SODJXHG�SK\VLFDOO\
GLVWULEXWHG�PXVLF�UHFRUGLQJV�VLQFH�������DQG�LW�KDG�GHOLPLWHG�LQIRUPDO�SUDFWLFHV
RI� PHGLD� FLUFXODWLRQ�� HIIHFWLYHO\� DGYDQFLQJ� WKH� ILJKW� DJDLQVW� XQDXWKRUL]HG� �RU
SLUDWH��IRUPV�RI�ILOH�VKDULQJ���'HVSLWH�WKH�6SRWLI\�K\SH�RI�WKRVH�\HDUV��KRZHYHU�
FULWLFDO� TXHVWLRQV� DOVR� NHSW� FRPLQJ� XS��:KDW�ZDV� WKH� VXEVWDQFH� RI� WKH� VHUYLFH
WKDW�WKH�FRPSDQ\�FODLPHG�WR�RIIHU��JLYHQ�WKDW�LWV�IRXQGHUV�WKHPVHOYHV�KDG�OLWWOH�RI
YDOXH� WR� RIIHU"� 6SRWLI\� ZDV� QHLWKHU� SURYLGLQJ� D� FXOWXUDO� JRRG� QRU� RIIHULQJ
YDOXDEOH�FRQWDFWV�LQ�WKH�ILHOG�RI�FXOWXUDO�SURGXFWLRQ��,QLWLDOO\��WKH�FRPSDQ\�FRXOG
QRW� DIIRUG� OLFHQVLQJ� IRU� WKH� PXVLF� RU� WKH� EDQGZLGWK� WR� GLVWULEXWH� LW��:LWK� WKH
ODXQFK�RI�LWV�ILUVW�EHWD�YHUVLRQ�LQ�������6SRWLI\�ODUJHO\�EXLOW�ERWK�RQ�WKH�SHHU�WR�
SHHU� �3�3�� WHFKQRORJ\� DOUHDG\� LQ� ZLGH� XVH� ZLWKLQ� 6ZHGHQߞV� ILOH�VKDULQJ
FRPPXQLW\�DQG�RQ�D�YDVW��XQDXWKRUL]HG�PXVLF�FDWDORJ� WKDW�KDG�EHHQ�VKDUHG�E\
PHPEHUV� RI� WKLV� FRPPXQLW\��� +RZ� ZHUH� DUWLVWV� WR� EH� UHPXQHUDWHG"� 6SRWLI\ߞV
EXVLQHVV� PRGHO� QHYHU� EHQHILWHG� DOO� PXVLFLDQV� LQ� WKH� VDPH� PDQQHU� EXW� UDWKHU



DSSHDUHGߚDQG� VWLOO� DSSHDUVߚKLJKO\� VNHZHG� WRZDUG� PDMRU� VWDUV� DQG� UHFRUG
ODEHOV��HVWDEOLVKLQJ�D�ZLQQHU�WDNHV�DOO�PDUNHW�IDPLOLDU�IURP�WKH�WUDGLWLRQDO�PHGLD
LQGXVWULHV����+RZ�WKHQ�LV�WKLV�VWUHDPLQJ�PDUNHW�GLIIHUHQW�IURP�WUDGLWLRQDO�PHGLD
PDUNHWV"�$QG�ZKDW�GLVWLQJXLVKHV�6SRWLI\�IURP�D�UHJXODU�PHGLD�FRPSDQ\"

7KH� KLVWRU\� RI� RXU� HQFRXQWHUV� ZLWK� 6SRWLI\� KDV� GHYHORSHG� DORQJ� WKHVH
TXHVWLRQV�� ,W� EHJDQ� ZLWK� D� EULHI� FRQYHUVDWLRQ� ZLWK� 6SRWLI\ߞV� WKHQ� KHDG� RI
PDUNHWLQJ�� 6RSKLD� %HQG]�� LQ� 6WRFNKROP� LQ� WKH� IDOO� RI� ������ $VNHG� LI� 6SRWLI\
ZRXOG� QRW� TXDOLI\� DV� D� UHJXODU� PHGLD� FRPSDQ\ߚJLYHQ� LWV� GHFODUHG� EXVLQHVV
LQWHUHVW� RI� SURYLGLQJ� FRQWHQW� WR� DXGLHQFHV� ZKLOH� VHOOLQJ� WKRVH� DXGLHQFHV� WR
DGYHUWLVHUVߚ%HQG]�UXVKHG�WR�SUDLVH�6SRWLI\ߞV�DFKLHYHPHQWV�DV�D�WHFK�FRPSDQ\�
$�IROORZ�XS�PHHWLQJ�ZLWK�D�FRPSDQ\�H[HFXWLYH�LQ�6SRWLI\ߞV�KHDGTXDUWHUV��EHIRUH
ZH� UHFHLYHG� WKH� JUDQW� IXQGLQJ�� OHG� WR� PXWXDO� H[SUHVVLRQV� RI� UHVSHFW� EXW� OLWWOH
PRUH�� $W� WKLV� SRLQW�� 6SRWLI\� KDG� DOUHDG\� EHHQ� PDGH� DZDUH� RI� RXU� UHVHDUFK
LQWHUHVW� LQ�ZRUNLQJ�ZLWK�WKH�FRPSDQ\ߞV�GDWD��2YHU�WKH�IROORZLQJ�\HDUV��ZH�PHW
LQGLYLGXDOO\�ZLWK�HQJLQHHUV��PDUNHWHUV��GDWD�SURIHVVLRQDOV��DQG�DFDGHPLFV�UHODWHG
WR� WKH� FRPSDQ\�� %XW� FRQYHUVDWLRQV� RIWHQ� IHOO� DSDUW� DV� VRRQ� DV� 6SRWLI\ߞV� WHFK
LGHQWLW\� ZDV� TXHVWLRQHG�� $W� WKH� VDPH� WLPH�� WKH� FRPSDQ\ߞV� DWWHPSWV� WR� DGG
WHOHYLVLRQ� FRQWHQW� PDGH� LW� REYLRXV� WKDW� 6SRWLI\� LQFUHDVLQJO\� RSHUDWHG� OLNH� D
WUDGLWLRQDO�$PHULFDQ�PHGLD�HQWHUSULVH��%HWZHHQ������DQG������� WKH�FRPSDQ\ߞV
HTXLW\� URXQGV��PDUNHW� DQG�GHEW� FDSLWDOL]DWLRQ�� DQG�FKDQJLQJ�ERDUG�RI�GLUHFWRUV
WLHG� LWV� FRUSRUDWH� VWUDWHJLHV�PRUH� DQG�PRUH� WR�86�EDVHG� ILQDQFLDO� LQWHUHVWV��$W
WKH� HQG� RI� D� GHFDGH�ORQJ� SURFHVV� RI� ILQDQFLDOL]DWLRQ�� 6SRWLI\� LV� QHLWKHU
SDUWLFXODUO\�6ZHGLVK�QRU�VROHO\�DERXW�PXVLF�

,Q� WKLV� UHVSHFW�� 6SRWLI\ߞV� WUDQVIRUPDWLRQ� UHVHPEOHV� )DFHERRNߞV�� LJLWDO'ߡ
FRQWHQW� FXUDWRUV� ILW� TXLWH� ZHOO� ZLWKLQ� WKH� HVWDEOLVKHG� SDUDPHWHUV� RI� PHGLD
RUJDQL]DWLRQV�3ߢ�KLOLS�1DSROL� DQG�5RE\Q�&DSODQ�REVHUYH� LQ� WKHLU� DSWO\�HQWLWOHG
DUWLFOH� �\K:ߡ 0HGLD� &RPSDQLHV� ,QVLVW� 7KH\ߞUH� 1RW� 0HGLD� &RPSDQLHV�� :K\
7KH\ߞUH�:URQJ��DQG�:K\�,W�0DWWHUVߢ����$OWKRXJK�6SRWLI\��RI�FRXUVH��DOVR�RIIHUV�D
WHFKQLFDO� VROXWLRQ� IRU� PXVLF� GLVWULEXWLRQ�� WKH� DJJUHVVLYH� GLVFXUVLYH� IUDPLQJ� RI
6SRWLI\ߞV� RSHUDWLRQ� DV� EHLQJ� SULPDULO\� WHFKQRORJLFDO� KDV� WHQGHG� WR� REVFXUH� LWV
ORQJ�WHUP� HQWUHSUHQHXULDO�� ILQDQFLDO�� DQG� FXOWXUH�FKDQJLQJ� VWUDWHJLHV�� 6XFK
�SROLWLFVߡ RI� VWDQGDUGVߢ� RIWHQ� KDYH� UHJXODWRU\� FRQVHTXHQFHV���� 6LQFH� ������ IRU
LQVWDQFH��6SRWLI\�KDV�LPSOHPHQWHG�D�SODQߚDQG�WKH�WHFKQRORJ\ߚWR�JHQHUDWH�GDWD
EDVHG�RQ�LWV�PXVLF�VWUHDPLQJ�WKDW�DOORZ�IRU�WKH�VWXG\�RI�KXPDQ�EHKDYLRU�DW�VFDOH�
7KH� FRPSDQ\� DFWV�� LQ� RWKHU�ZRUGV�� QRW� RQO\� DV� D�PXVLF� SURYLGHU� EXW� DOVR� DV� D
SULYDWH�GDWD�EURNHU��,W�KDV�RSHQO\�SURPRWHG�LWV�PDVVLYH�FROOHFWLRQ�RI�FRQWH[WXDO
GDWD�DV�D�VHUYLFH� WR�PDUNHWHUV�DQG�� LQ�1RYHPEHU�������HYHQ� ODXQFKHG�D�JOREDO



RXWGRRU� DG� FDPSDLJQ� LQ� IRXUWHHQ� GLIIHUHQW� FRXQWULHV�� ZLWK� DGV� MRNLQJO\
VKRZFDVLQJ�DJJUHJDWH�GDWD�VHWV�������HDU'ߡ��SHRSOH�ZKR�VWUHDPHGߝ�,WߞV�WKH�(QG
RI�WKH�:RUOG�DV�:H�.QRZ�,Wߞ�WKH�GD\�RI�WKH�%UH[LW�YRWH��KDQJ�LQ�WKHUHߢ���

)LJXUH����
6SRWLI\�/RQGRQ�VXEZD\�DGYHUWLVHPHQW�LQ�1RYHPEHU�������3KRWRJUDSK�E\�WKH�DXWKRUV�

7KH�DG�LPSOLHG�WKDW�6SRWLI\�NQRZV�\RX�DW�VFDOHߚLW�NQRZV�ZKDW�\RX�OLVWHQHG
WR�DQG�ZKDW� LW�PHDQW� WR�\RX��%XW�ZKDW� LV� WKH�FRPPRGLW\�EHLQJ�VROG�KHUH"�$QG
KRZ� GRHV� WKLV� VHUYLFH� UHODWH� WR� WKH� (XURSHDQ� 8QLRQߞV� QHZ� *HQHUDO� 'DWD
3URWHFWLRQ�5HJXODWLRQ�DQG�LWV�SURYLVLRQV�RQ�SURILOLQJ"��

$W�WKH�WLPH�RI�ZULWLQJ��HDUO\��������6SRWLI\ߞV�GHVNWRS�LQWHUDFWLRQ�GHVLJQ�ORRNV
YHU\� GLIIHUHQW� IURP� KRZ� LW� GLG� LQ� ����� RU� ������ 2QFH�� XVHU� LQWHUDFWLRQ� ZDV
RUJDQL]HG� DURXQG� WUDFNV�� VHDUFK� RSWLRQV�� DQG� FRPPXQLW\�DFWLYDWLQJ� IHDWXUHV�
VXFK� DV� VHOI�PDGH� SOD\OLVWV�� 7RGD\�� 6SRWLI\ߞV� LQWHUDFWLRQ� GHVLJQ� UHRUJDQL]HV
PXVLF�FRQVXPSWLRQ�DURXQG�EHKDYLRUV��IHHOLQJV��DQG�PRRGV��ZKLFK�DUH�FKDQQHOHG
WKURXJK�FXUDWHG�SOD\OLVWV�DQG�PRWLYDWLRQDO�PHVVDJHV�WKDW�FKDQJH�VHYHUDO�WLPHV�D
GD\��$�ODUJH�QXPEHU�RI�WKHVH�SOD\OLVWV�DUH�FUHDWHG�E\�WKLUG�SDUW\�SOD\OLVW�VHUYLFHV



VXFK� DV� )LOWU�� 7RSVLI\�� RU� 'LJVWHU�� RZQHG� E\� 6RQ\�� :DUQHU�� DQG� 8QLYHUVDO�
UHVSHFWLYHO\ߚWKH�WKUHH�PDMRU�UHFRUG�ODEHOV� WKDW�� LQ� WXUQ��RZQ�VWDNHV�LQ�6SRWLI\�
,Q�������HYLGHQFH�HPHUJHG� WKDW�6SRWLI\�KDG�EHJXQ�ILOOLQJ�VRPH�RI� WKHLU�PRRG�
RULHQWHG� SOD\OLVWV� ZLWK� IDNH� DUWLVWV�� LOOXVWUDWLQJ� WKH� FRPSDQ\ߞV� LQWHUHVW� WR� XVH
SOD\OLVWV�DV�D�GHYLFH�IRU�IUDPLQJ�DQG�PHDVXULQJ�XVHU�EHKDYLRU���

7KH�SUHVHQW�VLWXDWLRQߚZKHUH�PXVLF�KDV�EHFRPH�GDWD��DQG�GDWD�KDV�EHFRPH
FRQWH[WXDO�PDWHULDO� IRU� XVHU� SURILOLQJ� DW� VFDOHߚLQYLWHV� XV� WR� SDXVH� DQG� UHIOHFW
DERXW� WKH�ZD\� WKDW� VRQJV�� ERRNV�� RU� ILOPV� DUH� QRZ� W\SLFDOO\�PDGH� DFFHVVLEOH�
,QWHUQHW� FULWLFV� DQG� MRXUQDOLVWV� KDYH� GRFXPHQWHG� WKDW� VRFLDO� PHGLD� FRPSDQLHV
VXFK�DV�)DFHERRN�XVH�WRROV�WR�PLFURWDUJHW�WKHLU�XVHUV�EDVHG�RQ�HPRWLRQDO�VWDWHV���
6LPLODU�FODLPV�KDYH�EHHQ�PDGH�DERXW�6SRWLI\�E\�6WDQIRUG�SV\FKRORJLVW�0LFKDO
.RVLQVNL�� ZKR� GHYHORSHG� D� PRGHO� IRU� EHKDYLRUDO� SUHGLFWLRQ� QRZ� XVHG� E\
&DPEULGJH�$QDO\WLFD�� D� ILUP� QRWRULRXV� IRU� �ߢSV\RSVߡ HOHFWRUDO�PDQLSXODWLRQ� LQ
VXSSRUW�RI�%UH[LW�DQG�WKH�7UXPS�FDPSDLJQ����$V�.RVLQVNL�DQG�RWKHUV�DUJXH�LQ�D
SDSHU�HQWLWOHG7ߡ�KH�6RQJ�,V�<RX��3UHIHUHQFHV�IRU�0XVLFDO�$WWULEXWH�'LPHQVLRQV
5HIOHFW� 3HUVRQDOLW\ߢ�� LQGXVWULHV� VKRXOG� DEDQGRQ� WKH� WUDGLWLRQDO� RUGHU� RI
NQRZOHGJH� WKDW� RUJDQL]HV� PXVLF� DFFRUGLQJ� WR� JHQUH� DQG� VW\OH� DQG�� LQVWHDG�
VWUDWHJLFDOO\�H[SORLW�WKH�OLQN�EHWZHHQ�PXVLF�FKRLFHV�DQG�SHUVRQDOLW\�WUDLWV���

$FFHVV�DQG�,QWHUYHQWLRQLVP

7KLV�ERRN�DQG�WKH�SURMHFW�RQ�ZKLFK�LW�LV�EDVHG�GHYHORSHG�RXW�RI�D�FRQFHUQ�ZLWK
WKH�WHQGHQFLHV�RI�PDLQVWUHDP�ZRUN�HLWKHU�WR�RYHUORRN�DQG�VXSSUHVV�VXFK�GLIILFXOW
HWKLFDO�� SROLWLFDO�� DQG� LGHRORJLFDO� LVVXHV� RI� GLJLWDO� PHGLD�� RU� WR� SUHMXGJH� DQG
VFDQGDOL]H�WKHVH�LVVXHV��:H�REVHUYHG�DQ�LQFUHDVLQJ�GLYLGH�EHWZHHQ�SROLWLFDO�DQG
SXEOLF�GHEDWHV�DERXW�WKH�VRFLDO�UHVSRQVLELOLWLHV�RI�GLJLWDO�PHGLD�FRPSDQLHV��VXFK
DV�)DFHERRN�DQG�*RRJOH��DQG�WKH�VRFLDO�UHVHDUFK�WKDW�DVSLUHG�WR�FRYHU�WKH�GLJLWDO�
)LHOGV� VXFK� DV� GLJLWDO� VRFLRORJ\� IRUHJURXQG� WKH� FRPSXWDWLRQDO� GLPHQVLRQ� RI
VRFLDO� LQTXLU\� DV� ZHOO� DV� VRFLDO� OLIH�� ORFDWLQJ� UHVHDUFK� ODUJHO\� LQ� D� �ILHOGߡ RI
GHYLFHVߢ���� <HW� SROLWLFDO� HYHQWV� DQG� GHEDWHV� LQYROYH� PRUH� KHWHURJHQHRXV
FRQVWHOODWLRQV�RI�DFWRUV�DQG�DOVR�XQGHUOLQH�D�ZLGHO\�UHFRJQL]HGߡ�QHHG�WR�LQIRUP
SXEOLF� GHEDWH� DERXW� RQOLQH� EXVLQHVV� SUDFWLFHߢ�� DV� UHVHDUFKHUV� DQG� MRXUQDOLVWVߡ
KDYH� ORQJ� GRQH� LQ� WKH� RIIOLQH�ZRUOGߢ���� ,Q� UHVSRQGLQJ� WR� WKLV� QHHG� IRU� JUHDWHU
WUDQVSDUHQF\��ZH�IHOW�WKDW�WKH�DGRSWLRQ�RI�H[LVWLQJ�WRRO�NLWV�IURP�PHGLD�LQGXVWULHV
UHVHDUFK�RU�WKH�GLJLWDO�KXPDQLWLHV�WR�EH�VLPLODUO\�LQVXIILFLHQW��7KH�REYLRXV�SRZHU
RI�GLJLWDO�PHGLD� FRPSDQLHV� WR� HVWDEOLVK� WKHLU� RZQ�RUGHU�RI� NQRZOHGJH� WKURXJK
VSRQVRUHG� DQG� DSSOLHG� UHVHDUFK� RU�� DV� VHHQ� LQ� RXU� RZQ� FDVH�� WKURXJK� FRHUFLYH



OHJDO�SUDFWLFHV�VXJJHVWHG�WKDW�XVLQJ�TXDOLWDWLYH�VRFLDO�VFLHQFH�PHWKRGV�WRߡ�VWXG\
XSߚߢWR� UHVHDUFK� WKH� SRZHUIXOߚZRXOG� QRW� \LHOG� VDWLVIDFWRU\� UHVXOWV� LQ� WKLV
FDVH����:KLOH�PHGLD� FRPSDQLHV� KDYH� DOZD\V� DLPHG� WR� FRQWURO� UHVHDUFK� DFFHVV
DQG� RXWSXW�� VRFLRORJLVW� 1RRUWMH�0DUUHV� ULJKWO\� SRLQWV� WR� WKH� �\KLJKOߡ WURXEOLQJ
UHODWLRQV�RI�GHSHQGHQF\ߢ�EHWZHHQ�WRGD\ߞV�SODWIRUPV�DQG�UHVHDUFKHUV��HVSHFLDOO\
ZKHUH� WKH� ODWWHU� VLPSO\� �VLJQߡ XS� WR� WKH� WHUPV� RI� XVH� VWLSXODWHG� E\� GLJLWDO
LQGXVWULHVߢ��ZKLFK�0DUUHV� LGHQWLILHV� DV� D�PDMRU� HWKLFDO� �SUREOHP�RIߡ FRPSOLFLW\
ZLWK� WKH� RUJDQL]DWLRQV� WKDW� VHUYH� DV� RXU� VRXUFHV� RI� LQIRUPDWLRQߢ����:K\�PDNH
6SRWLI\� WKH� REMHFW� RI� VWXG\LQJ� XS� LQ� WKH� ILUVW� SODFH�� JLYHQ� WKH� FRPSDQ\ߞV� VRIW
EUDQG�LPDJH�DQG�RULJLQV�LQ�6ZHGHQߞV�LOOLFLW�ILOH�VKDULQJ�FRPPXQLW\��D�FRPSDQ\
WKDW�DOOHJHGO\�VWLOO�UHPDLQV�VR�FORVH�WR�LWV�XVHUV"

$Q�HVWDEOLVKHG�EXW�VWLOO�XVHIXO�LGHD�ZH�DGRSWHG�LV�WR�IRFXV�RQ�WKH�SURFHVV�WKDW
DOORZHG�6SRWLI\�WR�JURZ�IURP�PLFUR��WR�PDFURVL]H��UDWKHU�WKDQ�RQ�WKH�SRZHUIXO
JOREDO�RUJDQL]DWLRQ� LWVHOI��$V�0LFKHO�&DOORQ�DQG�%UXQR�/DWRXU�KDYH�VXJJHVWHG�
VL]H�DORQH�LV� LQVXIILFLHQW�IRU�VXEVWDQWLDOO\�GLVWLQJXLVKLQJ�EHWZHHQ�LQVWLWXWLRQV�RU
RUJDQL]DWLRQV�RQ�WKH�RQH�KDQG�DQG�LQGLYLGXDOV�RU�JURXSV�RQ�WKH�RWKHU7ߡ��KHUH�DUH
RI� FRXUVH�PDFUR�DFWRUV� DQG�PLFUR�DFWRUVߢ��&DOORQ� DQG�/DWRXU� H[SODLQ�� �EXWߡ WKH
GLIIHUHQFH� EHWZHHQ� WKHP� LV� EURXJKW� DERXW� E\� SRZHU� UHODWLRQV� DQG� WKH
FRQVWUXFWLRQV� RI� QHWZRUNV� WKDW� ZLOO� HOXGH� DQDO\VLV� LI� ZH� SUHVXPH� D� SULRUL� WKDW
PDFUR�DFWRUV�DUH�ELJJHU�WKDQ�RU�VXSHULRU�WR�PLFUR�DFWRUVߢ����$FFRUGLQJO\��WKH�WDVN
LV�QRW�IRU�WKH�UHVHDUFKHU��PLFURDFWRU��WR�VWXG\�WKH�FRUSRUDWLRQ��PDFURDFWRU��EXW�WR
WUDFH� WKH� PDQLIROG� WUDQVDFWLRQV� WKDW� DOORZHG� DQ� LQLWLDOO\� RSSRUWXQLVWLF� DQG
VHPLOHJDO�SURMHFW�WR�WXUQ�LQWR�WKH�DOOHJHGO\�XOWLPDWH�VROXWLRQ�IRU�PXVLF�OLVWHQLQJ�
$JDLQ�� DW� WKH� EHJLQQLQJ�� 6SRWLI\� IRXQGHUV� 'DQLHO� (N� DQG� 0DUWLQ� /RUHQW]RQ
WKHPVHOYHV�KDG�OLWWOH�RI�YDOXH�WR�RIIHU��DSDUW�IURP�WKH�DGYHUWLVLQJ�WHFK�ILUPV�WKH\
KDG�ZRUNHG�ZLWK�� ,W�ZDV� WKURXJK�D� ORQJ�FKDLQ�RI� DVVRFLDWLRQV� DQG�E\�HQOLVWLQJ
ERGLHV�� PDWHULDOV�� GLVFRXUVHV�� WHFKQLTXHV�� IHHOLQJV�� DQG� ODZV� WKDW� WKLV� IDFHOHVV
6ZHGLVK� JURXS� RI� HQJLQHHUV� DQG� GLJLWDO� DGYHUWLVLQJ� WHFKQRORJLVWV� EHFDPH� WKH
YRLFH�RI�GLJLWDO�FXOWXUH�

)ROORZLQJ�WKH�SURFHVV�E\�ZKLFK�6SRWLI\�FUHDWHG�ODVWLQJ�DV\PPHWULHV�EHWZHHQ
LWVHOI�DQG�XV��LQ�WHUPV�RI�FDSLWDO�DV�PXFK�DV�FXOWXUDO�SRZHU��WKURXJKRXW�WKLV�ERRN�
ZH� ZLOO� FRPH� WR� RSHQ� QRW� RQO\� RQH� EXW� PDQ\� RI� WKH� EODFN� ER[HV� RI� PXVLF
VWUHDPLQJ�� ,Q� WKH� WHUPLQRORJ\� RI� VFLHQFH� DQG� WHFKQRORJ\� VWXGLHV� �676�� IURP
ZKLFK�WKLV�PHWDSKRU�LV�LPSRUWHG��DFWRUV�JURZ�ZLWK�WKH�QXPEHU�RI�UHODWLRQV�WKDW
FDQ�EH�SXW� LQWR�EODFN�ER[HV�� WKDW� LV��EH�PDGH�LQYLVLEOH�E\�WKHLU�RZQ�VXFFHVV��$
EODFN�ER[�FRQWDLQV� WKDW�ZKLFK�QR�ORQJHU�QHHGV�WR�EH�UHFRQVLGHUHG�� WKRVH�WKLQJV
ZKRVH�FRQWHQWV�KDYH�EHFRPH�D�PDWWHU�RI�LQGLIIHUHQFH����7KLQN�RI�VWUHDPLQJ��IRU



LQVWDQFH�� DV� WKH� VROXWLRQ� WR� LOOLFLW� GRZQORDGLQJ�� 2U� FRQVLGHU� WKH� ZD\� WKDW
6SRWLI\ߞV�LQIUDVWUXFWXUH��LQFOXGLQJ�LWV�UHOLDQFH�RQ�3�3�QHWZRUNV��XQWLO�������DQG
XVHU� GHYLFHV�� KDV� EHHQ� EODFN�ER[HG��*LGHRQ�.XQGD�� LQ� KLV� VHPLQDO� VWXG\� RI� D
FRPSXWHU�FRPSDQ\��ZRQGHUHG�DERXW�WKH�ZD\�LQ�ZKLFK�WKLV�FRPSDQ\�XQGHUVWRRG
FXOWXUH� DV� �VRPHWKLQJߡ WR� EH� HQJLQHHUHGߢ�� LQ� WKH� VHQVH� RI� D� �ߢPHFKDQLVPߡ RI
QRUPDWLYH� FRQWURO� H[WHQGLQJ�ZHOO� EH\RQG� WKH� FRUSRUDWLRQ� LWVHOI����0DFURDFWRUVߞ
SRZHU� ODUJHO\� UHOLHV� RQ� WKHLU� DELOLW\� WR� NHHS� VXFK� ER[HV� ILUPO\� FORVHG� DQG� WR
PDNH�XV�EHOLHYH�WKDW�LW�FRXOG�QRW�EH�RWKHUZLVH�

7KLV� ERRN� WUDFHV�� RQ� YDULRXV� OHYHOV�� WKH� SURFHVV� RI� 6SRWLI\ߞV� EHFRPLQJ�� ,W
SDUWO\�HQWHUV� LWV�EODFN�ER[HV� WHFKQLFDOO\��E\�HPSOR\LQJ�GLJLWDO�PHWKRGV�VXFK�DV
ERWV��RU�VPDOO�VRIWZDUH�VFULSWV��2YHU�WKH�ODVW�GHFDGH��VXFK�GLJLWDO�PHWKRGV�KDYH
EHHQ� GHYHORSHG� DQG� ZLGHO\� GHSOR\HG� WR� SHUIRUP� VRFLDO� VFLHQFH� DQG� KXPDQLVW
LQTXLULHV� RQ� ELJ� RU� PLGVL]H� GDWDVHWV���� 3DUW� RI� WKH� UHVHDUFK� DOVR� UHOLHV� RQ
LQWHUYLHZV�� GRFXPHQW� DQDO\VLV�� DUFKLYDO� ZRUN�� DQG� QRQSDUWLFLSDQW� IRUPV� RI
REVHUYDWLRQ�� 2YHUDOO�� WKH� UHVHDUFK� GHVLJQ� KDV� EHHQ� VWURQJO\� LQIOXHQFHG� E\
DXWRHWKQRJUDSKLF�DQG�VHOI�UHIOH[LYH�IRUPV�RI�ILHOGZRUN��DV� WKH\�DUH�FRPPRQ�LQ
VRFLDO�DQWKURSRORJ\�DQG�HWKQRORJ\�

$� UHDVRQ� IRU� WKLV� LV� WKH� GLIILFXOW\� XVXDOO\� HQFRXQWHUHG� ZKHQ� LQGXVWULHV� DUH
VXEMHFWHG� WR� VWXG\LQJ� XS��2YHU� WKH� \HDUV��PXFK� GLVFXVVLRQ� KDV� VXUURXQGHG� WKH
SUREOHP�RI�DFFHVV�WKDW�EHVHWV�VRFLDO�DQG�FXOWXUDO�VWXGLHV�RI�PHGLD�FRPSDQLHV�DQG
WKH�ZD\�WKH\�RUJDQL]H�SURFHVVHV�RI�FRQWHQW�SURGXFWLRQ�DQG�GLVWULEXWLRQ��,QIRUPHG
FRQVHQW��WDNHQ�DV�DQ�LURQ�UXOH�LQ�FOLQLFDO�UHVHDUFK��VHOGRP�DSSOLHV�IXOO\�LQ�FULWLFDO
VWXGLHV� RI� GLJLWDO� LQGXVWULHV�� IRU� ZKLFK� H[SHUWV� DGYLVH� WKDW� UHVHDUFKHUV� PRYHߡ
EH\RQG�RYHUO\�VLPSOLVWLF�LGHDV�DERXW�LQIRUPHG�FRQVHQWߢ����,Q�UHVHDUFK�RQ�PHGLD
RUJDQL]DWLRQV�� UHVHDUFKHUV� RIWHQ� HPEUDFH� SHUFHSWLRQV� RI� GLIIHUHQFH� UDWKHU� WKDQ
LGHDOV� RI� REMHFWLYLW\� WKURXJK� LPPHUVLRQ���� $V� RUJDQL]DWLRQ� VFKRODU� %DUEDUD
&]DUQLDZVND�QRWHVߡ��DQ�REVHUYHU�FDQ�QHYHU�NQRZ�EHWWHU�WKDQ�DQ�DFWRU��D�VWUDQJHU
FDQQRW�VD\�PRUH�DERXW�DQ\�FXOWXUH�WKDQ�D�QDWLYH��EXW�REVHUYHUV�DQG�VWUDQJHUV�FDQ
VHH� GLIIHUHQW� WKLQJV� WKDQ� DFWRUV� DQG� QDWLYHV� FDQߢ�� $Q� LGHD� RI� V\PPHWULFߡ
ILHOGZRUNߢ�WKDW�GRHV�QRW�VWULYH�WR�EHߡ�QLFH�WR�WKH�QDWLYHVߢ�LV�ERWK�IDLUHU�DQG�PRUH
DGHTXDWH�LQ�DQ�LQGXVWU\�FRQWH[W��EHFDXVH�LWߡ�DOORZV�RQH�VHOI�WR�EH�SUREOHPDWL]HG
LQ�WXUQߚDW�D�FHUWDLQ�FRVW�WR�WKH�UHVHDUFKHU��RI�FRXUVHߢ���

,Q� GUDZLQJ� IURP� WKHVH� PHWKRGRORJLFDO� LQVLJKWV� DQG� H[SHULHQFHV�� WKLV� ERRN
VXEVFULEHV�WR�DQ�LGHD�RI�LQWHUYHQWLRQLVP�WKDW�DLPV�WR�FKDQJH��RU�DW�OHDVW�VKHG�OLJKW
RQ��DQ�HPHUJLQJ�RUGHU�RI�NQRZOHGJH��6XFK�DQ�LQWHUYHQWLRQ�LV�QRW�DQ�DFWLYLVW�FDOO
WR�DUPV�EXW�UDWKHU�DQ�HIIRUW�WR�JHQHUDWH�TXHVWLRQV��E\�PHDQV�RI�RXU�RZQ�SURELQJ
DQG�SDUWO\�SHUIRUPDWLYH� UHVHDUFK�SUDFWLFH�� DERXW� WKH�FRQGLWLRQV�RI� WUDQVSDUHQF\



LQ� GLJLWDO� FXOWXUH�� $� IDPRXV� PRGHO� IRU� WKLV� NLQG� RI� DSSURDFK� LV� +DUROG
*DUILQNHOߞV� �EUHDFKLQJߡ H[SHULPHQWVߢ�� ZKLFK� DLPHG� WR� EUHDN� WKH� PXQGDQH�
URXWLQH�� LPSOLFLW�� WDFLW�� DQG� WDNHQ�IRU�JUDQWHG� VRFLDO� UXOHV� LQ� D� JLYHQ� VHWWLQJ�
%HLQJ� LQWHUYHQWLRQV� LQWR� WKH� QRUPDO� VWUHDP� RI� GDLO\� OLIH� DV� SDUWLFLSDQWV
H[SHULHQFHG�LW��WKHVH�H[SHULPHQWV�FRQVLVWHG�RI�ORZ�OHYHO�GLVUXSWLRQV�RI�RUGLQDU\
VFHQHV� �VXFK� DV� WDNLQJ� LWHPV� IURP� D� VWUDQJHUߞV� EDVNHW� LQ� D� JURFHU\� VWRUH�� WKDW
DLPHG� WR� PDNH� WKH� IDPLOLDU� DSSHDU� VWUDQJH�� $OWKRXJK� WKH\� ZHUH� D� VHULHV� RI
�SXEOLF�� GHPRQVWUDWLRQV� UDWKHU� WKDQ� IRUPDO� H[SHULPHQWV�� WKHVH� WHVWV� ZHUH
SURGXFWLYH� LQ� VKRZLQJ� KRZ� WKH� VRFLDO� RUGHU� LV� PDLQWDLQHG� DQG� KRZ� WKH� WUXVW
DUUDQJHPHQWV� WKDW� VWDELOL]H� LW� FDQ� EH� DQDO\]HG���� 0RUH� VSHFLILFDOO\�� ZH
XQGHUVWDQG� *DUILQNHOߞV� GHPRQVWUDWLRQV� DV� D� PRGHO� IRU� KRZ� WKH� VRFLDO� RUGHU
JRYHUQLQJ�RXU�DFFHVV�WR�WKH�ILHOG�FRXOG�EH�WXUQHG�DJDLQVW�LWVHOI��:KDW�LI�LQVWHDG
RI�DGRSWLQJ�WKH�FRQYHQWLRQDO�LQWHUYLHZ�URXWLQH��ZLWK�LWV�FOHDUO\�GHPDUFDWHG�UROHV
RI� LQVLGHU� DQG� RXWVLGHU�� ZH� ZHUH� WR� KDYH� DQ� HWKQRJUDSKHU� REVHUYH� HDFK
FRQYHUVDWLRQ� LQ� RUGHU� WR� XQGHUVWDQG� KRZ� FRUSRUDWH� VSLQ� DQG� WKH� SRZHU
UHODWLRQVKLSV�RI�VWXG\LQJ�XS�SOD\�RXW� LQ�RXU�RZQ�UHVHDUFK�SUDFWLFH"�:KDW�LI�ZH
ZHUH�WR�FRPSOHPHQW�LQWHUYLHZV��GRFXPHQW�DQDO\VLV��DQG�RYHUW�REVHUYDWLRQ�RI�WKH
IURQW�HQG�RI�6SRWLI\�ZLWK�H[SHULPHQWDO��FRYHUW�DFFHVV�WR�LWV�EDFN�HQG�LQ�RUGHU�WR
FRPSDUH�DQG�YHULI\�WKH�LQIRUPDWLRQ�JLYHQ�DQG�WR�FRQIURQW�LQWHUORFXWRUV�ZLWK�WKH
UHVXOWV"� +RZ� DERXW� PDNLQJ� IROORZLQJ� ILOHV� D� UHVHDUFK�JXLGLQJ� PHWDSKRU�� LQ
DFFRUGDQFH�ZLWK� HFRQRPLF� DQG� VRFLDO� DQWKURSRORJ\ߞV� LQWHUHVW� LQ� WKH� VRFLDO� OLIH
DQG� FXOWXUDO� ELRJUDSK\� RI� WKLQJV�� DV� LI� LW� ZHUH� SRVVLEOH� WR� IROORZ� WKH
WUDQVIRUPDWLRQ� RI� DXGLR� ILOHV� LQWR� VWUHDPHG� H[SHULHQFHV� LQ� WKH� VLPSOH� ZD\� D
SRVWPDQ�ZRXOG� IROORZ� WKH� URXWH� RI� D� SDUFHO"���+RZ� DERXW� GLVWULEXWLQJ� VRXQGV
DQG�PXVLF� YLD� 6SRWLI\� LQ� RUGHU� WR� JDLQ� ILUVWKDQG� H[SHULHQFH� RI� LWV� DJJUHJDWRUV
ZKLOH�DOVR�SURJUDPPLQJ�ERWV��RU�VRIWZDUH�VFULSWV��WKDW�ZRXOG�OLVWHQ�WR�WKLV�PXVLF�
WKXV�VKRUW�FLUFXLWLQJ�WKH�V\VWHP"�$QG�KRZ�WR�GHVLJQ�WKLV�SURMHFW� LQ�VXFK�D�ZD\
WKDW� LW� FRXOG�XQYHLO� DQG�FKDOOHQJH�HWKLFDO� VWDQGDUGV�RI� VRFLDO� UHVHDUFK� WKDW� WDNH
RYHUW�DQG�FRYHUW�DV�VLPSOH�ELQDULHV��LQVWHDG�RI�DFNQRZOHGJLQJ�WKHߡ�FRQWLQXXP�RI
GHFHSWLRQߢ�WKDW�GLJLWDO�LQGXVWULHV�DUH�WKHPVHOYHV�DFWLYHO\�SDUW�RI"��

7KH� WLWOH� RI� WKLV� ERRN�� 6SRWLI\� 7HDUGRZQ�� VLJQDOV� RXU� LQWHQW� WR� EUHDN� IURP
FRUSRUDWH� SURWRFROV� E\� WDNLQJ� XS� WKHVH� TXHVWLRQV�� %RUURZLQJ� WKH� QRWLRQ� RI
WHDUGRZQ� IURP� UHYHUVH� HQJLQHHULQJ� SURFHVVHV��ZH� DLP� WR� GLVDVVHPEOH� WKH�ZD\
6SRWLI\ߞV�SURGXFW�LV�FRPPRQO\�FRQFHSWXDOL]HG��2XU�WHDUGRZQ��KRZHYHU��LV�PHDQW
LQ� DQ� LPDJLQDWLYH� UDWKHU� WKDQ� SXUHO\� WHFKQLFDO� VHQVH�� :H� SULPDULO\� PHDQ� WR
SHUIRUP� WHDUGRZQVߚSXEOLFO\�� WKURXJK� WKH� LQWHUYHQWLRQV� WKDW� WKLV� ERRN
GRFXPHQWV�DQG�LWVHOI�IRUPV�SDUW�RIߚDV�D�IRUP�RI�FUHDWLYH�HQJDJHPHQW�ZLWK�RXU



UHVHDUFK� REMHFW�� ,Q� WKLV� VHQVH�� �LQWHUYHQWLRQLVWߡ PHWKRGVߢ� DUH� DOVR� LQYHQWLYHߡ
PHWKRGVߢ�� WKDW� LV�� PHWKRGV� RU� PHDQV� E\� ZKLFK� �WKHߡ VRFLDO� ZRUOG� LV� QRW� RQO\
LQYHVWLJDWHG�EXW�PD\�DOVR�EH�HQJDJHGߢ��$V�&HOLD�/XU\�DQG�1LQD�:DNHIRUG�KDYH
SRLQWHG� RXW�� LQYHQWLYHQHVV� LV� QRW� LQWULQVLF� WR� PHWKRGV� EXW� UDWKHU� HPHUJHV� LQ
UHODWLRQ�WR�WKH�SXUSRVHV�WR�ZKLFK�WKH\�DUH�SXW����$Q�DFWRU�LV�VWURQJ�LQVRIDU�DV�KH
RU�VKH� LV�DEOH� WR� LQWHUYHQH��7KXV��E\�H[DPLQLQJ� WKH�DVVRFLDWLRQV�XVHG�E\�DFWRUV
VXFK�DV�6SRWLI\� WR�JURZ� WR�PDFURVL]H�ZLWKߡ�WKH�VDPH�GDULQJ�DV� WKH�DFWRUV�ZKR
PDNH� WKHPߢ�� LQWHUQHW� UHVHDUFK�PD\��ZH� KRSH�� UHFDSWXUH� SDUW� RI� WKH� VWUHQJWK� LW
VHHPV�WR�KDYH�ORVW���

3ODWIRUPV�DQG�&RPSDQLHV

2QH� UHDVRQ� ZK\� VRPH� UHVHDUFK� FXUUHQWO\� VHHPV� WR� ODFN� GHWHUPLQDWLRQ� LQ
FRQIURQWLQJ�WKH�FULWLFDO�HWKLFDO��SROLWLFDO��DQG�LGHRORJLFDO�LVVXHV�RI�GLJLWDO�PHGLD
LV�WKDW�UHVHDUFK�LV�DOVR�UHJXODUO\�HQOLVWHG�E\�PDFURDFWRUV��,W�LV�QRW�DFFLGHQWDO�WKDW
)DFHERRN�� *RRJOH�� 0LFURVRIW�� ,QWHO�� DQG� 6SRWLI\� DOO� LQYHVW� LQ� VRFLDO� UHVHDUFK�
7HFKQRORJ\� GULYHV� ERWK� WKH� QHZV� DQG� WKH� DFDGHPLF� DJHQGD�� 2UJDQL]DWLRQDO
HQYLURQPHQWV�� ZLWK� WKHLU� EXLOW�LQ� LQVWUXPHQWDOLW\�� DOVR� PLJKW� SUHGLVSRVH� XV� WR
WKLQN�DERXW�PHWKRGV�LQ�HPSLULFLVW� WHUPV��DV�DQ�HVVHQWLDOO\� WHFKQLFDO�DIIDLU� WR�EH
WDNHQ�XS� OLNH�D�KDPPHU� IURP�D� WRROER[��7KLV�ERRN�GRHV�QRW�RIIHU�PRGHOV��QRU
GRHV�LW�SUHVHQW�ILQGLQJV�WKDW�DUH�HDVLO\�RSHUDWLRQDOL]HG��,W�IROORZV�(V]WHU�+DUJLWWDL
DQG�&KULVWLDQ�6DQGYLJߞV�FDOO�IRU�D�PRUHߡ�SRVLWLYH�FRQFHSWXDOL]DWLRQ�RI�PHWKRG�DV
D�FUHDWLYH�DFWߢ��UHYHDOLQJ�WKHߡ�PHVV\�GHWDLOVߢ�RI�ZKDW�ZH�ZHUH�GRLQJ��LQFOXGLQJ
IDLOXUHV� DQG� RSHQ� TXHVWLRQV���� 7KH� WXUQ� WR� PHWKRG� DOVR� KDG� WKH� SUDJPDWLF
IXQFWLRQ�RI�RSHQLQJ�DQ� LQWHUGLVFLSOLQDU\� VSDFH� IRU� FROODERUDWLRQ�EHWZHHQ� VRFLDO
DQWKURSRORJ\��PHGLD�VWXGLHV��HFRQRPLF�KLVWRU\��PXVLFRORJ\��DQG�HWKQRORJ\ߚWKH
GLVFLSOLQHV�WKDW�IRUP�RXU�YDULRXV�RUJDQL]DWLRQDO�DQG�LQWHOOHFWXDO�KRPHV�

7KLV�LV�QRW�WR�VD\�WKDW�WKH�GLJLWDO�PHWKRGV�SUHVHQWHG�LQ�WKLV�ERRN�FRXOG�QRW�EH
UHXVHG� RU� UHSXUSRVHG�� 6RPH� RI� WKHP� ZHUH� LQVSLUHG� E\� WKRVH� GHYHORSHG� E\
5LFKDUG�5RJHUV�DQG�WKH�'LJLWDO�0HWKRGV�,QLWLDWLYH�LQ�$PVWHUGDP�DQG�WKXV�KDYH
DOUHDG\� EHHQ� �UHSXUSRVHGߡ RU� EXLOW� RQ� WRS� RI� WKH� GRPLQDQW� GHYLFHV� RI� WKH
PHGLXPߢ����+HUH��6SRWLI\ߞVߡ�V\VWHP�LV�WKH�PHWKRGߢ��DV�.ODXV�%UXKQ�-HQVHQ�SXWV
LW��LQVRIDU�DV�XVDJH�RI�WKH�VHUYLFH�SURGXFHV�GDWD�WKDW�DUH�DOUHDG\ߡ�GRFXPHQWHG�LQ
DQG� RI� WKH� V\VWHPߢ� DQG�� �ZLWKߡ D� OLWWOH� KHOS� IURP� QHWZRUN� DGPLQLVWUDWRUV� DQG
VHUYLFH� SURYLGHUVߢ�� FDQ� EH� XVHG� DV� DQ� HPSLULFDO� EDVH� IRU� UHVHDUFK���� 7KLV� LV
ODUJHO\� KRZ� ZH� FROODERUDWHG� ZLWK� D� WHDP� RI� SURJUDPPHUV� DW� +XPODE�� 8PH¥
8QLYHUVLW\ߞV� GLJLWDO� KXPDQLWLHV� ODE�� ZKLOH� DOVR� FRQVLVWHQWO\� EXLOGLQJ� RQ� PRUH



WKDQ�RQH�HPSLULFDO�EDVH�
,Q�KLJKOLJKWLQJ�WKH�SHUIRUPDWLYH��SOD\IXO��DG�KRF�FKDUDFWHU�WKDW�JRYHUQV�SDUWV

RI� WKLV� UHVHDUFK��ZH�GR�QRW�PHDQ� WR� DYRLG� OD\LQJ�EDUH� WKH�SURMHFWߞV� FRQFHSWXDO
SUHPLVHV��:KLOH� WKLV� ERRN�� WKURXJKRXW� LWV� IRXU�PDLQ� UHVHDUFK� FKDSWHUV� DQG� WKH
LQWHUYHQWLRQV� WKDW� SXQFWXDWH� LWV� PDLQ� QDUUDWLYH�� YLVLWV� GLIIHUHQW� VLWHV� WR� DQVZHU
GLIIHUHQW� TXHVWLRQV�� LWV� FRQFHSWXDOL]DWLRQ� VWDUWHG� IURP� DQ� HQJDJHPHQW� ZLWK� D
EDVLF� FRQFHUQ� RI� ZKDW� ZH� ZHUH� DFWXDOO\� VWXG\LQJ�� *LYHQ� RXU� FULWLFDO� WDNH� RQ
6SRWLI\�DQG�RXU�FDOO�IRU�PRUH�SXEOLF�GHEDWH�DURXQG�LVVXHV�RI�WUDQVSDUHQF\��KRZ
ZHUH� ZH� WR� DVFULEH� DJHQF\� DQG� WR� ZKRP"� $V� D� UHVHDUFK� JURXS� FRQGXFWLQJ
H[SHULPHQWV� RQ�*RRJOHߞV� DGYHUWLVLQJ� SULYDF\� VHWWLQJV� RQFH� QRWHG�� �H:ߡ OLNH� WR
DVVLJQ�EODPH�ZKHUH�LW�LV�GXH��+RZHYHU��GRLQJ�VR�LV�RIWHQ�GLIILFXOWߢ����,Q�WKH�FDVH
RI�RXU�SURMHFW�� WKH�GLIILFXOW\� ODUJHO\� UHODWHG� WR� WKH�ZD\� WKDW�*RRJOH��)DFHERRN�
DQG� 6SRWLI\� KDG� SUHYLRXVO\� EHHQ� FRQFHSWXDOL]HG�� DV� SODWIRUPV�� ,Q� ZKDW� ZD\V
GRHV�WKH�QRWLRQ�RI�D�SODWIRUP�UHODWH�WR�WKDW�RI�D�FRUSRUDWH�DFWRU�RU�ILUP��DQG�LV�LW
SURGXFWLYH�IRU�DQDO\]LQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR"

,Q�'HFHPEHU�������WKH�(XURSHDQ�&RXUW�RI�-XVWLFH�GHFLGHG�WKDW�8EHU��ZLGHO\
XQGHUVWRRG�WR�EH�D�SODWIRUP�WKDW�PHUHO\�FRQQHFWHG�XQOLFHQVHG�SULYDWH�FDU�GULYHUV
WR�SDVVHQJHUV��ZDV�LQ�IDFW�RSHUDWLQJ�OLNH�D�FRQYHQWLRQDO�WD[L�ILUP��8EHU�FODLPHG
WKDW� LW� KDG� RQO\� DFWHG� DV� DQ� LQWHUPHGLDU\� RIIHULQJ� LQIRUPDWLRQ� UDWKHU� WKDQ
WUDQVSRUWDWLRQ�VHUYLFHV��7KH�FRXUW� IRXQG�VXIILFLHQW�HYLGHQFH� WR� WKH�FRQWUDU\�DQG
UHMHFWHG�WKLV�FODLP��ZLWK�QR�SRVVLELOLW\�RI�DSSHDO��FUHDWLQJ�D�UHJXODWRU\�SUHFHGHQW
IRU� �ORRNLQJߡ DW�ZKDW� WHFK� FRPSDQLHV� DFWXDOO\� GR�� QRW� KRZ� WKH\� GR� LWߢ�� DV� RQH
MRXUQDOLVW�SXW�LWߡ��)RU�OHJDO�SXUSRVHV��LI�LW�TXDFNV�OLNH�D�GXFN�DQG�ZDGGOHV�OLNH�D
GXFN��LWߞV�D�GXFN��QRW�DQ�DOLHQ�URERW�IURP�RXWHU�VSDFHߢ����$V�ZH�ZLOO�HODERUDWH�LQ
ODWHU�FKDSWHUV��6SRWLI\��)DFHERRN��7ZLWWHU��DQG�<RX7XEH�FDQ�LQGHHG�EH�UHJDUGHG
DV� PHGLD� FRPSDQLHV� WKDW� VHOO� DXGLHQFHV� WR� DGYHUWLVHUV�� LPSO\LQJ� OHJDO
UHVSRQVLELOLW\�IRU�WKH�FRQWHQW�GLVVHPLQDWHG�WKURXJK�WKHLU�LQWHUIDFHV��$W�WKH�VDPH
WLPH��RQH�DOVR�KDV�WR�DFNQRZOHGJH�WKH�GLIIHUHQFHV�EHWZHHQ�GXFNV��,Q�WKH�GLJLWDO
VSKHUH�� VRPH� RI� WKHP� FRPH� LQ� IORFNV�� RU� V\VWHPV�� DQG� GHYHORS� D� FRPSHWLWLYH
G\QDPLF�UDWKHU�GLIIHUHQW�IURP�FRQYHQWLRQDO�GXFNV��6RPH�OLYH�DQG�GLH�DORQH���



)LJXUH����
6SRWLI\�RQFH�GHVFULEHG�LWVHOI�DV�D�SODWIRUP�WR�PDQDJH�RQHߞV�PXVLFߚEXW�VKRXOG�LW�VWLOO�EH�VHHQ�DV�RQH"

$GYHUWLVHPHQW�IRU�WKHߡ�'LVFRYHU�:HHNO\ߢ�SOD\OLVW�LQ�WKH�1HZ�<RUN�&LW\�VXEZD\�LQ�������3KRWRJUDSK�E\�WKH
DXWKRUV�

7KH�QRWLRQ�RI�SODWIRUP�KDV�EHHQ�GHFODUHG�D�SDUDGLJP�RI�LQWHUQHW�UHVHDUFK�E\
VRPH����EXW�LW�KDV�GRQH�YHU\�OLWWOH�WR�VKHG�OLJKW�RQ�WKH�GLIIHUHQFHV�EHWZHHQ�GLJLWDO
FRPSDQLHV� DQG� RWKHU� YDULHWLHV�� WR� GLVWLQJXLVK� WKH� PDQLIROG� UHODWLRQV� EHWZHHQ
VHUYLFHV�DQG�SURYLGHUV�� VXSSO\�FKDLQ�DQG�SDUWQHU�QHWZRUNV��DQG�DOJRULWKPLFDOO\
SHUVRQDOL]HG�FDWDORJV�DQG�JOREDO�VWUDWHJLHV��DQG�WR�GHYHORS�D�PHDQV�WR�PHDVXUH
WKH� UHOHYDQFH� RU� LUUHOHYDQFH� RI� DOO� WKHVH� DFWRUV��2UJDQL]DWLRQDOO\�� WKH� FHQWHU� RI
DQ\�SODWIRUP�LV�KDUG�WR�SLQ�GRZQ��7KLV��SHUKDSV��LV�QRW�VXUSULVLQJ�JLYHQ�WKDW�WKLV
FRQFHSW�ZDV�ILUVW�ODXQFKHG�E\�WKH�GLJLWDO�LQGXVWULHV�WKHPVHOYHV�

,Q� WKH� FRPSXWHU� LQGXVWU\�� WKH� WHUP� SODWIRUP� KDV� EHHQ� XVHG� VLQFH� WKH� PLG�
����V�� ZKHQ� 0LFURVRIW� EHJDQ� GHVFULELQJ� :LQGRZV� DV� D� SODWIRUP�� $IWHU
FLUFXODWLQJ� ILUVW�ZLWKLQ�PDQDJHPHQW� DQG� RUJDQL]DWLRQ� VWXGLHV�� WKH� WHUP� HQWHUHG
PHGLD�VFKRODUVKLS�VLPXOWDQHRXVO\�ZLWK�WKH�ULVH�RI�WKH�QRWLRQ�RI�:HE��������3DUWO\
LQ�UHVSRQVH�WR�1HWVFDSH�IRXQGHU�0DUF�$QGUHHVVHQߞV�GHVFULSWLRQ�RI�)DFHERRN�DQG
$PD]RQ� DV� SODWIRUPV�� ,DQ� %RJRVW� DQG� 1LFN� 0RQWIRUW� ODXQFKHG� WKH� QRWLRQ� RI
SODWIRUP� VWXGLHV� LQ� ����� DW� WKH� 'LJLWDO� $UWV� DQG� &XOWXUHV� &RQIHUHQFH�� 7KH\
IXUWKHU� HODERUDWHG� RQ� WKH� FRQFHSW� LQ� WKHLU� ERRN� 5DFLQJ� WKH� %HDP�� 7KH� $WDUL
9LGHR� &RPSXWHU� 6\VWHP� ������� DQG� RQ� WKHLU� MRLQW� EORJ�� KWWS���SODWIRUPVWXGLHV
�RUJ��$�NH\�LPSXOVH�IRU�%RJRVW�DQG�0RQWIRUWߞV�ZRUN�DW�WKH�WLPH�ZDV�WKH�H[LVWLQJ



JDS� LQ�PHGLD� VWXGLHV� UHJDUGLQJ� NQRZOHGJH� DERXW� FRPSXWLQJ� V\VWHPV��$V� WKH\
FRUUHFWO\�REVHUYHGߡ��QHZ�PHGLD�VFKRODUVߢ�QHHGHGߡ�WR�OHDUQ�PRUH�DERXW�WKH�ZD\V
FRPSXWHU�KDUGZDUH�DQG�VRIWZDUH�DUH�GHVLJQHG�DQG�SURJUDPPHGߢ��LQ�RUGHU�WR�EH
DEOH�WRߡ�FRQQHFW�WKHP�WR�FXOWXUHߢ����$W�SUHVHQW��WKHUH�LV�QR�XQLYHUVDO�GHILQLWLRQ�RI
SODWIRUP����QRU�LV�VXFK�D�VXEVWDQWLDO�GHILQLWLRQ�QHFHVVDU\�IRU�DQDO\]LQJ�WKH�OD\HUV
RU�SKHQRPHQD�WKDW�PDWWHU�ZLWKLQ�D�JLYHQ�FRQWH[W��7KHUH�LV��KRZHYHU��D�WHQGHQF\
WR� XQGHUVWDQG� WKH� WHUP� DV�$QGUHHVVHQ� GLG� LQ� ������ WKDW� LV�� DV� WKH�PLVVLQJ� OLQN
EHWZHHQ� FRPSXWLQJ� DQG� EXVLQHVV�� DQ� RQOLQH� PDUNHWSODFH� WKDW� EULGJHV� WKH
LQWHUHVWV�RI�LQGXVWULHV�DQG�XVHUV�

,Q� WKLV�FXUUHQW�XVH��SODWIRUP�PRVW�RIWHQ� LPSOLHV� D� WHFKQR�HFRQRPLF�YLHZ�RI
VHUYLFHV� VXFK� DV� )DFHERRN� RU� 6SRWLI\�� ,Q� D� FRPSXWDWLRQDO� VHQVH�� 6SRWLI\� LV� D
SODWIRUP�WR�EXLOG�DSSOLFDWLRQV�RQ��$W�WKH�VDPH�WLPH��D�SODWIRUP�XVLQJ�WKH�VRFLDO
ZHE� LV� DOVR� D� EXVLQHVV� DQG� WKHUHIRUH� VKRXOG� EH� GHVFULEHG� LQ� WHUPV� RI� EXVLQHVV
PRGHOV�DQG�SULFLQJ�VWUXFWXUHV��DFFRUGLQJ�WR� WKLV�YLHZ��$EVWUDFWLQJ�D�FRQFHSWXDO
PRGHO�IURP�)DFHERRN��$SSOH��$PD]RQ��DQG�*RRJOH��IRU� LQVWDQFH��%HQMDPLQ�+�
%UDWWRQ� GHILQHV� SODWIRUP� DV� D� �VWDQGDUGV�EDVHGߡ WHFKQLFDO�HFRQRPLF� V\VWHPߢ�
ZKLOH� -RV©� YDQ� 'LMFN� VHHV� LW� DV� D� �WHFKQR�FXOWXUDOߡ FRQVWUXFWߢ� ZLWKLQ� VRPH
�VRFLRHFRQRPLFߡ VWUXFWXUHߢ���� 6LPLODUO\�� $QQH� +HOPRQG� DGRSWV� D� �WHFKQRߡ
HFRQRPLF� RXWORRNߢ� RQ� )DFHERRN� LQ� RUGHU� WR� H[DPLQH� KRZ� LWV� WHFKQLFDOߡ
DUFKLWHFWXUHߢ� OLQNV� WR� DQ� �HFRQRPLFߡ PRGHOߢ���� :KDWHYHU� WKH� ZRUGLQJ�� DQ
LQWHUSOD\� EHWZHHQ� FRPSXWDWLRQ� DQG� HFRQRPLFV� LV� VHHQ� DV� IRXQGDWLRQDO� IRU
SODWIRUPV�� XVXDOO\� PHGLDWHG� WKURXJK� WKH� ILJXUH� RI� WKH� XVHU�� ZKRVH� DSSDUHQW
XQSUHGLFWDELOLW\�LQWURGXFHV�LGHDV�RI�JHQHUDWLYLW\�LQWR�SODWIRUP�WKHRU\��3XW�VLPSO\�
LQ� RUGHU� WR� LQYHVWLJDWH� SODWIRUPV�� SODWIRUP� VFKRODUV� QHHG� WR� WULDQJXODWH� E\
UHODWLQJ�XVHU�SDUWLFLSDWLRQ��FRPSXWLQJ�WHFKQRORJ\��DQG�HFRQRPLFV�LQ�RQH�ZD\�RU
DQRWKHU�

,QIRUPDWLRQ� WHFKQRORJ\� FRPSDQLHV� DQG� VRPH� LQWHUQHW� VFKRODUV� NHHS� WKH
SODWIRUP�WHUPLQRORJ\�EHFDXVH�LW�FRPHV�ZLWK�WZR�PDMRU�SURPLVHV��7KH�ILUVW�LV�WKH
SURPLVH� RI� VRFLDO� ZHE� SODWIRUPV� DV� UHSUHVHQWLQJ� VRPH� VRUW� RI� RQWRORJLFDOߡ
GLVWLQFWLYHQHVVߢ���� DV� EHLQJ�QHZ�DQG� WHFKQRORJLFDOO\� XQSUHFHGHQWHG��7KHUH�ZDV
QHYHU� DQ\WKLQJ� OLNH� 6SRWLI\� EHIRUH� WKH� DGYHQW� RI� WKH� VRFLDO� ZHE�� 7KH� VHFRQG
SURPLVH� LV� WKDW� SODWIRUPV� HSLWRPL]H� D� QHZ� IRUP� RI� PDUNHW�� RU� ZKDW� WKH
HFRQRPLFV�OLWHUDWXUH�KDV�GXEEHG�D�PXOWLVLGHG�PDUNHW��0XOWLVLGHGQHVV�PHDQV�WKDW
D�PDUNHW� LV� QRW� RUGHUHG� KLHUDUFKLFDOO\ߚDV� LQ� D� VKRS�ZKHUH� D� VDOHVSHUVRQ�PD\
FRHUFH� \RX� LQWR� EX\LQJ� DQ�XQZDQWHG�SDLU� RI� VKRHVߚEXW� UDWKHU� FRQWDLQV� VWURQJ
QHWZRUN�HOHPHQWV��RUߡ�SRVLWLYH� LQGLUHFW�QHWZRUN�H[WHUQDOLWLHVߢ���� ,Q� WKLV�YLHZ��D
SODWIRUP�LV�OHVV�OLNH�D�PDUNHW�DQG�PRUH�OLNH�D�QHWZRUN�WKDW�EULQJV�WZR�RU�PRUH



GLIIHUHQW�VLGHV�WRJHWKHU��OLNH�D�VKRSSLQJ�PDOO�WKDW�OLQNV�VKRSV�WR�FXVWRPHUV��7KHUH
LV�� LQ� DQ\� FDVH�� VRPH� NLQG� RI� SRVLWLYH� LQWHUGHSHQGHQFH� RU� H[WHUQDOLW\� EHWZHHQ
JURXSV� RI� DFWRUV� WKDW� DUH� VHUYHG� E\� DQ� LQWHUPHGLDU\�� WKH� SODWIRUP�� 7KLQN� RI
6SRWLI\�)UHH��IRU�H[DPSOH��ZKHUH�WKH�SODWIRUP�LV�VDLG�WR�SRVLWLYHO\�DIIHFW�VXSSO\
DQG�GHPDQG�E\�SURYLGLQJ�PRUH�OLVWHQHUV�ZLWK�PRUH�PXVLF�ZKLOH�GHFUHDVLQJ�IL[HG
DQG�PDUJLQDO�FRVWV��$GYHUWLVHUV�DUH�PHDQW�WR�EHQHILW�IURP�WKH�SUHVHQFH�RI�PDQ\
FRQVXPHUV�� ZKLOH� FRQVXPHUV� EHQHILW� IURP� WKH� LQIRUPDWLRQ� SURYLGHG� E\� PDQ\
DGYHUWLVHUV���

:KHQ�LW�FRPHV�WR�WKH�WDVN�RI�LGHQWLI\LQJ�6SRWLI\ߞV�FRUSRUDWH�UHVSRQVLELOLWLHV�
VWUDWHJLHV�� RUJDQL]LQJ� SULQFLSOHV�� DQG� WKH� PDUNHWV� LW� FUHDWHV� RU� IROGV� LQWR�� WKLV
WHFKQR�HFRQRPLF�QRWLRQ�RI�WKH�SODWIRUP�KDV�OLPLWHG�YDOXH��6WUDWHJLFDOO\�ODXQFKHG
E\� WKH� GLJLWDO� LQGXVWULHV�� LW� FRQQRWHV� HJDOLWDULDQ� LGHDV� RI� SDUWLFLSDWLRQ� DQG
VRFLDOLW\�� ,W� DOVR� LPSOLHV� WKDW� VRPH�EXVLQHVVHV�DUH� LQWULQVLFDOO\�PXOWLVLGHG��DIWHU
DOO��LQ�SODLQ�ODQJXDJH��D�SODWIRUP�LV�Dߡ�UDLVHG�OHYHO�VXUIDFHߢ��ZLWK�VHYHUDO�VLGHV���
&RUSRUDWH� VWDNHKROGHUV� DSSHDU� DV� MXVW� DQRWKHU� W\SH�RI�XVHU� LQ� WKLV� VHWWLQJ�� DV� LI
)DFHERRN�� *RRJOH�� DQG� 6SRWLI\� ZHUH� LQGHHG� FRPPXQLW\� VHUYLFHV� WKDW� RQO\
�KHOSHGߡ FKDQJHߢ�� DV� QRWHG� LQ� WKH� FDVH� RI� $SSOH�� WKH� �HFRQRPLFߡ DQG� OHJDO
FRQGLWLRQV� IRU� PXVLF� SURGXFWLRQ� DQG� GLVWULEXWLRQߢ���� )XUWKHUPRUH�� FHQWHULQJ
DFFRXQWV�RI�6SRWLI\�RU�)DFHERRN�RQ�SODWIRUPV�GRZQSOD\V�KLVWRULFDO� WUDMHFWRULHV
RI�PDUNHW�EHKDYLRU�WKDW�KDG�PXOWLVLGHGQHVV�DV�D�GRPLQDQW�IHDWXUH�ORQJ�EHIRUH�WKH
DGYHQW� RI� GLJLWDO� LQIUDVWUXFWXUHVߚWKLQN� RI� WHOHYLVLRQ� RU� QHZVSDSHUV���� 7KH
ZLGHVSUHDG�LGHD�RI�WKH�VRFLDO�ZHE�DV�EHLQJ�DQ�HPHUJHQW�SKHQRPHQRQ��UDWKHU�WKDQ
D� VWUDWHJLFDOO\� RU� FHQWUDOO\� SODQQHG� RQH�� LV� FRQWLQJHQW� RQ� WKH� QRWLRQ� RI� WKH
JHQHUDWLYH� LQWHUQHW�� WKDW� LV�� VXEVFULELQJ� WR� VRPH� YHUVLRQ� RI� WKH� WKHRU\� WKDW� D
QHWZRUN�RI�DGDSWDEOH�PDFKLQHV�ZLWKRXW�FHQWUDOL]HG�FRQWURO�ZRXOG�UHVXOW�LQ�RSHQ
DQG� VRFLDOO\� EHQHILFLDO� LQQRYDWLRQ� SURFHVVHV���� <HW�� WKHUH� LV� DOVR� HYLGHQFH� WKDW
VXJJHVWV�LQWHUDFWLRQ�RYHU�WKH�LQWHUQHW�WR�EH�ERWK�VWUDWHJLF�DQG�FHQWUDOL]HG��VXFK�DV
SROLWLFDO� HFRQRPLF� DQDO\VHV� RI� $SSOH�� 0LFURVRIW�� *RRJOH�� $PD]RQ�� DQG
)DFHERRN�DV�JOREDO�PHGLD�FRUSRUDWLRQV���

0RVW� LPSRUWDQWO\��KRZHYHU�� WKH�SODWIRUP� LQ� LWV� FXUUHQW�XVH� LV� D�FRQFHSW� WKDW
RIIHUV� D� IODW� UHQGHULQJ� RI� GLJLWDO� PDUNHWV�� 1RW� DOO� GLJLWDO� PDUNHWV� WDNH� RQ� WKH
FKDUDFWHU� RI� D� SODWIRUP�� DQG� QRW� DOO� EHKDYLRU� RQ� SODWIRUPV� LV� WUDQVDFWLRQDO�
([SODLQLQJ� WKH� ZHE� DV� RUJDQL]HG� DURXQG� SODWIRUPV� RIWHQ� IRFXVHV� DWWHQWLRQ� RQ
PRQRSRO\�DFWRUV��VXFK�DV�*RRJOH�RU�)DFHERRN��DQG�WKHLU�FRPSHWLWRUV��UDWKHU�WKDQ
DFNQRZOHGJLQJ�KRZ�SODWIRUPV�UHODWH�WR�RWKHU�DFWRUV��7KHUH�LV�FHUWDLQO\�YDOXH�LQ
VWXG\LQJ� HYHQ� XQVXFFHVVIXO� WHFK� FRPSDQLHV���� 0DUNHWV� DOVR� QHYHU� DSSHDU� LQ
LVRODWLRQ� EXW� DUH� DOZD\V� FRGHSHQGHQW� RQ� RWKHU�PDUNHWV��$V�.DULQH�1DKRQ� KDV



DUJXHG��EHLQJ�LQVLGH�WKH�ER[�RI�SODWIRUPV�PHDQV�IRFXVLQJ�WRR�PXFK�RQ�RQH�NLQG
RI� SRZHU� DQG� RQH� SHUVSHFWLYH� RI� WKH� SUREOHP�� LQVWHDG� RI� ORRNLQJ� DW� WKH�PRUH
FRPSOH[�HFRV\VWHPV�ZLWK�GLIIHUHQW�IRUPV�RI�SRZHU�ZRUNLQJ�DW�GLIIHUHQW�OHYHOV���
2UJDQL]DWLRQV�QHHG�ERWK�DQ�LQVLGH�DQG�DQ�RXWVLGH��DQG�WKH�LQVLGH�RXWVLGH�ELQDU\�
WR�VWDELOL]H��DQG�WKHLU�VWXG\�QHHGV�WR�FXW�DFURVV�WKHVH�GLIIHUHQW�GRPDLQV��)LQDOO\�
WKH�SODWIRUP�YLHZ�WHQGV�WR�LJQRUH�VR�FDOOHG�QHJDWLYH�QHWZRUN�H[WHUQDOLWLHV�RU�VLGH
HIIHFWV�� OLNH� DQ� HQWKXVLDVWLF� IUHHZD\� XVHU� DWWHPSWLQJ� WR� LJQRUH� WKH� ULVN� RI
FURZGLQJ���� ,W� LV� SUHFLVHO\� WKRVH� QHJDWLYH� H[WHUQDOLWLHV� RU� XQH[SHFWHG
FRQVHTXHQFHV� RI� WKH� VRFLDO� ZHE� WKDW� WRGD\� DUH� PRVW� ZLGHO\� GLVFXVVHG�
VXUYHLOODQFH� DQG� SULYDWH� GDWD� EURNHUDJH�� SUHFDULRXV� FUHDWLYLW\�� SODWIRUP
FDSLWDOLVP��DQG�WKH�XQUHJXODWHG�JOREDO�SUROLIHUDWLRQ�RI�LQWHUPHGLDULHV���

)RU� WKHVH� DQG�PDQ\� RWKHU� UHDVRQV���� XVLQJ� WKH� WHUP�SODWIRUP� FRPHV�ZLWK� D
JUHDW�PDQ\�FDYHDWV��6LQFH�LW�KDV�EHHQ�ZLGHO\�DGRSWHG��LW�ZLOO�DOVR�EH�XVHG�LQ�WKLV
ERRN��8VLQJ�WKH�WHUP��KRZHYHU��GRHV�QRW�PHDQ�WR�VWLFN�WR�DQ�HVVHQWLDOLVW�LGHD�RI
ZKDW�SODWIRUPV�DUH�DV�FRPSDQLHV��7R�WKH�FRQWUDU\��ZH�XVH�WKH�WHUP�KHUH�PHUHO\
DV�D�VKRUWKDQG�WR�HYRNH�WKHߡ�DFWLRQ�QHWVߢ�LQYROYHG�LQ�PDNLQJ�6SRWLI\�JURZ�DQG
SURVSHU�� WKDW� LV�� LQ� DFFRUGDQFH�ZLWK� WKH� SURFHVVXDO� RULHQWDWLRQ� RI� WKLV� UHVHDUFK
RYHUDOO�� WKH� HPSKDVLV� LV� RQ� RUJDQL]LQJ� UDWKHU� WKDQ� RUJDQL]DWLRQV�� 7R� WKLQN� RI
6SRWLI\�DQG�RWKHU�GLJLWDO�PDFURDFWRUV�DV�DFWLRQ�QHWV�PHDQV�WR�JUDVS�WKLV�TXDOLW\
RI�FRPSDQLHV�DV�WHPSRUDU\�HQWDQJOHPHQWV�RI�XQOLNH�\HW�UHODWHG�DFWRUV���

$ERXW�7KLV�%RRN

:KLOH� LW� LV� QRW� WKH� WDVN� RI� WKLV� ERRN� WR� UHYLHZ� RU� UHPHG\� H[LVWLQJ� JDSV� LQ
SODWIRUP� WKHRUL]LQJ�� ZH� KDYH� WR� TXDOLI\� DQG� SURYLGH� QXDQFH� WR� RXU� XVH� RI� WKH
WHUPߚDQG�RXU�XQGHUVWDQGLQJ�RI�RXU�UHVHDUFK�ILHOGߚDJDLQVW� WKLV�EDFNJURXQG�RI
FULWLTXH�� ,Q� RUGHU� WR� QRW� UHQGHU� RYHUGHWHUPLQHG� WKH� SDUWO\� H[SHULPHQWDO� RU
HWKQRJUDSKLFDO� ZRUN� WKDW� IROORZV�� D� IHZ� JXLGLQJ� VLJQSRVWV� KHUH� PD\� VXIILFH�
)LUVW��DV�DOUHDG\�VWDWHG��DQ�RYHUDOO�DLP�LV� WR�GH�HVVHQWLDOL]H�ERWK�WKH� LGHD�RI� WKH
SODWIRUP� DQG� WKDW� RI� WKH� FRUSRUDWH� RUJDQL]DWLRQ�� HPSKDVL]LQJ� LQVWHDG� WKH
FKDQJLQJ��LQWHUVSHUVHG��PXOWLGLUHFWLRQDO�FKDUDFWHU�RI�6SRWLI\��:H�VWULYH�WR�DYRLG
DQ� �RQWRORJL]DWLRQߡ RI� DQ� HSLVWHPRORJ\ߢ�� WKDW� LV�� WKH� QRWLRQ� WKDW� LQ� RUGHU� WR
XQGHUVWDQG�GLJLWDO�FXOWXUH�� WKHUH� LV�QR�DOWHUQDWLYH� WR� WKH�SODWIRUP�YLHZ��DQG� WKH
GLJLWDO�PHWKRGV�GHYLVHG�IRU�VWXG\LQJ�SODWIRUPV�����&RQVHTXHQWO\��WKH�ERRN�EHJLQV
ZLWK� WKH�TXHVWLRQ� �KHUH:ߡ ,V�6SRWLI\"ߢ�� RSWLQJ� WR� DSSURDFK� D� WDNHQ�IRU�JUDQWHG
REMHFW�WKURXJK�WKH�KLVWRU\�RI�LWV�YHQWXUH�FDSLWDO�IXQGLQJ�URXQGV�

6HFRQG��GHVSLWH�D�VXUJH�RI�UHVHDUFK�LQWHUHVW�LQ�GLJLWDO�LQWHUPHGLDULHV��DV�ZHOO



DV� 6SRWLI\ߞV� VHOI�GHILQLWLRQ� DV� LQWHUPHGLDU\�� ZH� SUHIHU� WR� WUHDW� 6SRWLI\� DV� D
V�VHQVH��WKDW�LV��DV�DQ�DFWRU�WKDW�WUDQVIRUPV��WUDQVODWHV��DQGߞ�LQ�/DWRXUߢPHGLDWRUߡ
PRGLILHV�WKH�PHDQLQJ�RI�WKH�HOHPHQWV�LW�LV�VXSSRVHG�WR�FDUU\����&KDSWHUߡ����:KHQ
'R�)LOHV�%HFRPH�0XVLF"ߢ��SDLQWV�D�YLYLG�SLFWXUH�RI� WKH�PDQ\�PHGLDWLQJ�DFWRUV
DQG� LQIUDVWUXFWXUHV� LQYROYHG� LQ� PXVLF� VWUHDPLQJ� WRGD\�� ,Q� D� OHVV� WHFKQLFDO
ZRUGLQJ��ZKLFK�UHVRQDWHV�ZLWK� WKH� WUDGLWLRQV�RI�TXDOLWDWLYH�VRFLDO�DQG�KXPDQLVW
LQTXLU\�WR�ZKLFK�RXU�LGHD�RI�DFFHVV�LV�LQGHEWHG��RQH�PD\�FDOO�6SRWLI\�D�SURGXFHU�
,Q� FKDSWHU� ��� �RZ+ߡ 'RHV� 6SRWLI\� 3DFNDJH� 0XVLF"ߢ�� WKH� SURGXFWLYH� IRUPV� RI
UHIDVKLRQLQJ� ILOHV� IRU� YDULRXV� FRQVWLWXHQFLHV� LV� ODLG� RXW� LQ� GHWDLO�� &KDSWHU� ��
�\�VHWV�RXW�WR�H[SORUH�WKH�PDUNHW�G\QDPLFV�RI�6SRWLIߢ�"KDW�,V�WKH�9DOXH�RI�)UHH:ߡ
,Q� GRLQJ� VR�� LW� DOVR� VKHGV� OLJKW� RQ� WKH� UHODWLRQ� EHWZHHQ� PDUNHWV�� YDULRXVO\
WKHRUL]HG� LQ� SUHYLRXV� OLWHUDWXUH� DV� LQWHUW\SH� FRPSHWLWLRQ�� SODWIRUPL]DWLRQ�� RU
SODWIRUP�V\VWHPV���

,QVWHDG�RI�SUHVHQWLQJ�NQRZOHGJH�DV�D�VHW�RI�SUHSDFNDJHG�ILQGLQJV�UHGXFLEOH�WR
DQ\� RQH� VLQJOH� FRQFHSW�� WKLV� ERRN� GHOLEHUDWHO\� GHOYHV� LQWR� WKH� H[WHQVLYH�
LUUHGXFLEOH� IDEULF� RI� FRQWLQJHQFLHV� WKDW� PDUNV� WKH� OLYHG� UHDOLWLHV� RI� RXU� RZQ
NQRZOHGJH�SURGXFWLRQ��%RUURZLQJ�IURP�$OODLQH�&HUZRQND�DQG�/LLVD�+��0DONNL�
ZH� DUH� UHDG\� WR� �LPSURYLVHߡ WKHRU\ߚߢWR� UHFUHDWH� WKH� FHQWUDOLW\� RI� VXUSULVH
HQFRXQWHUV�ZLWK�WKH�RIWHQ�XQGLVFLSOLQHG�UHDOLWLHV�RI�RXU�YDULRXV�UHVHDUFK�ILHOGV���
:KLOH�PRVW�RI� WKH�PXWXDO�PHQWRULQJ�DQG�SURGXFWLYH�PLVXQGHUVWDQGLQJV�DPRQJ
RXUVHOYHV� RU� EHWZHHQ� XV� DQG� RXU� LQIRUPDQWVߚKXPDQ� DQG� GLJLWDOߚKDYH� EHHQ
HGLWHG�RXW� IRU� UHDVRQV�RI� UHDGDELOLW\��RXU�ERRN� LV� VWLOO� FRDXWKRUHG�� LQWHUVSHUVLQJ
UHVHDUFK�FKDSWHUV�ZLWK�H[SHULPHQWDO�LQWHUYHQWLRQV��7KH�LQWHUYHQWLRQV�DUH�VKRUWHU
WH[WV� WKDW�� LQ� RQH� ZD\� RU� DQRWKHU�� LQWHUIHUH� ZLWK� 6SRWLI\� DQG�RU� HVWDEOLVKHG
UHVHDUFK�PHWKRGV��7KH\�FDQ�EH�UHDG�LQGHSHQGHQWO\��EXW�WKH\�DUH�DOVR�WKHPDWLFDOO\
OLQNHG�WR�GLVFXVVLRQV�LQ�SUHYLRXV�FKDSWHUV�

'LIIHUHQW� DSSURDFKHV� KDYH� LQIRUPHG� DQG� LQVSLUHG� WKH� LQWHUYHQWLRQV� LQ� WKLV
ERRN��&RQVHTXHQWO\�� WKH� LQWHUYHQWLRQV� FDQ� EH� SUHVHQWHG� LQ� WZR� GLIIHUHQW�ZD\V�
)LUVW�� DFFRUGLQJ� WR� WKH� PHWKRGRORJLFDO� DSSURDFKHV� WKH\� WHVW� DQG� LQWURGXFH�� ��
IROORZLQJ�WKH�FRQWURYHUVLHV�RI�D�VRFLDO�PHGLD�FDPSDLJQ�����HVWDEOLVKLQJ�D�UHFRUG
ODEHO� IRU� UHVHDUFK� SXUSRVHV�� ��� LQWHUFHSWLQJ� QHWZRUN� WUDIILF� E\� ZD\� RI� SDFNHW
VQLIIHUV�����FRQGXFWLQJ�D�UHIOH[LYH�DQDO\VLV�RI�PHWKRGRORJLFDO�GHFLVLRQ�PDNLQJ�
���EXLOGLQJ�D�GLJLWDO�DSSOLFDWLRQ�DV�SDUW�RI�DQ�DUWV�SHUIRUPDQFH��DQG����HQJDJLQJ
LQ� ZHE� VFUDSLQJ� RI� MRE� OLVWLQJV�� 6HFRQG�� WKH� LQWHUYHQWLRQV� FRXOG� EH� SUHVHQWHG
DFFRUGLQJ� WR� WKH� WRSLFV� WKH\�FRQFHUQ����� WKH� ORFDO�SROLWLFDO� VLJQLILFDQFH�RI� WHFK
FRUSRUDWLRQV����� WKH�SRZHU�G\QDPLFV�DQG�ILQDQFLDO� ORJLFV�RI�PXVLF�GLVWULEXWLRQ�
��� WKH� LQIUDVWUXFWXUDO� HQWDQJOHPHQWV� RI� VWUHDPLQJ� VHUYLFHV�� ��� WKH� SHULOV� RI



FROOHFWLQJ� GDWD�� ��� RQOLQH� DGYHUWLVHPHQW� ORJLFV� DQG� WKH� SKHQRPHQRQ� RI� DG
EORFNHUV�� ��� DQG� 6SRWLI\ߞV� UHFUXLWPHQW� KLVWRU\�� 2XU� VHFWLRQ� RQ�PHWKRGRORJLFDO
GHFLVLRQ�PDNLQJ��,QWHUYHQWLRQ��7RR�0XFK�'DWD��FULWLFDOO\�UHIOHFWV�RQ�WKH�SURFHVV
RI� ZRUNLQJ� ZLWK� H[SHULPHQWDO� GLJLWDO� PHWKRGV� DQG� GLVFXVVHV� GDWD�GULYHQ
NQRZOHGJH� SURGXFWLRQ� LQ� UHODWLRQ� WR� TXDOLWDWLYH� UHVHDUFK�� ,Q� JHQHUDO�� KRZHYHU�
WKH�LQWHUYHQWLRQLVW�FKDSWHUV�DUH�PHDQW�WR�VHUYH�DV�H[SHULPHQWDO�VXJJHVWLRQVߚDQG
SUDFWLFDO� �IRUߚߢKRZ�WRVߡ IXWXUH� UHVHDUFK�� 7KH\� IUHTXHQWO\� DVN� PRUH� TXHVWLRQV
WKDQ�WKH\�SURYLGH�DQVZHUV��$W�WKH�VDPH�WLPH��WKH\�DOVR�RIIHU�FRQFUHWH�H[DPSOHV
RI� KRZ� DOWHUQDWLYH� DQG� LQYHQWLYH� UHVHDUFK� FDQ� EH� GRQH��7KHUHIRUH�� RQH�ZD\� WR
WKLQN� DERXW� RXU� LQWHUYHQWLRQV� LV� WR� UHDG� WKHP� DV� SURYRFDWLRQ� SLHFHV� PHDQW� WR
LQVSLUH�UHVHDUFK��ZLWKRXW�WDNLQJ�RQ�D�SUHVFULSWLYH�FKDUDFWHU�

,PSRUWDQWO\��WKLV�ERRN�LWVHOI�KDV�WXUQHG�LQWR�DQ�LQWHUYHQWLRQ��GXH�WR�6SRWLI\ߞV
OHJDO�UHVSRQVH�TXRWHG�LQ�WKH�RSHQLQJ�RI�WKLV�LQWURGXFWLRQ��,Q�WKH�FRQFOXVLRQ��ZH
ZLOO�IROORZ�XS�RQ�KRZ�WKH�QDUUDWLYH�RI�WKLV�XQSODQQHG�UDSSRUW�EHWZHHQ�XV�DQG�RXU
REMHFW� RI� VWXG\� XQIROGHG�ZKLOH�ZH�ZHUH� LQ� WKH� YHU\� SURFHVV� RI�ZULWLQJ� XS� WKH
UHVHDUFK��%DFN� LQ�0D\�������XSRQ� UHFHLYLQJ�6SRWLI\ߞV� UHTXHVW� IRU� LQIRUPDWLRQ�
ZH� LPPHGLDWHO\� DVVXUHG� 6SRWLI\�� LQ�ZULWWHQ� IRUP�� DERXW� WKH�PRWLYDWLRQ� RI� RXU
UHVHDUFK�DQG�WKH�IDFW�WKDW�DOO�DFWLYLWLHV�WKDW�SRWHQWLDOO\�FRXOG�EH�XQGHUVWRRG�DV�D
YLRODWLRQ� RI� 6SRWLI\ߞV� WHUPV� RI� VHUYLFH� KDG� VWRSSHG�� :H� QHYHU� FROOHFWHG� DQ\
SULYDWH�XVHU�GDWD��QRU�GLG�ZH�UHYHDO�FRPSDQ\�VHFUHWV�RU�GDPDJH�WKH�EHKDYLRU�RU
LQWHUHVWV�RI�VXEMHFWV��<HW��E\SDVVLQJ�RXU�VXJJHVWLRQ�RI�D�MRLQW�FRQYHUVDWLRQ�DERXW
ILQGLQJV�DQG�PHWKRGV��6SRWLI\� WKHQ�PRYHG�RQ� WR�FRQWDFW� WKH�6ZHGLVK�5HVHDUFK
&RXQFLO�GLUHFWO\�WR�VXJJHVW�FXWWLQJ�WKH�IXQGLQJ�IRU�WKH�SURMHFW��*LYHQ�WKDW�VXFK�D
PRYH�E\�D�PDMRU�SODWIRUP�DSSHDUV�WR�EH�XQSUHFHGHQWHG��ZH�ZLOO�GHGLFDWH�VRPH
ILQDO� UHIOHFWLRQV� WR� WKH� UHODWLRQVKLS� EHWZHHQ� HWKLFDO� DQG� OHJDO� IUDPHZRUNV� IRU
UHVHDUFK�DQG�WR�WKH�HWKLFV�DQG�OHJDO�IUDPHZRUNV�WKDW�JRYHUQ�FRUSRUDWH�EHKDYLRU�
:KLOH�6SRWLI\�GLG�QRW� IROORZ� WKURXJK�ZLWK� OHJDO�DFWLRQ�� WKH�TXHVWLRQV� UDLVHG� LQ
WKH�SURFHVV��DQG�WKH�SXEOLF�GHEDWH�WKDW�DFFRPSDQLHG�LW��DUH�RI�LQWHUHVW�IRU�IXWXUH
UHVHDUFK�LQ�WKLV�ILHOG�

1RWHV

���$OO�GROODU�ILJXUHV�DUH�LQ�$PHULFDQ�FXUUHQF\��XQOHVV�VWDWHG�RWKHUZLVH�

���7KH�UHVHDUFK�SURMHFW6ߡ��WUHDPLQJ�+HULWDJH��)ROORZLQJ�)LOHV�LQ�'LJLWDO�0XVLF�'LVWULEXWLRQߢ��KDV�LQYROYHG
V\VWHP�GHYHORSHUV�)UHGULN�3DOP��5RJHU�0¤KOHU��$QGUHDV�0DUNOXQG��DQG�-RKDQ�YRQ�%RHU��DW�+XPODE��8PH¥
8QLYHUVLW\��� DV� ZHOO� DV� UHVHDUFKHUV� 3HOOH� 6QLFNDUV�� 0DULD� (ULNVVRQ�� DQG� $QQD� -RKDQVVRQ� �DW� 8PH¥
8QLYHUVLW\���5DVPXV�)OHLVFKHU��DW�6WRFNKROP�DQG�8PH¥�8QLYHUVLWLHV���DQG�3DWULFN�9RQGHUDX��DW�6WRFNKROP
8QLYHUVLW\��



���$Q�HDUO\�LQVSLUDWLRQ�IRU�WKLV�SURMHFW�ZDV�/DQH�'H1LFROD8)ߡ��/$��&RGHF��$3,��2Q�WKH�2SDFLW\�RI�'LJLWDO
&XOWXUHߢ��LQ�0RYLQJ�'DWD��7KH�L3KRQH�DQG�WKH�)XWXUH�RI�0HGLD��HG��3HOOH�6QLFNDUV�DQG�3DWULFN�9RQGHUDX
�1HZ�<RUN��&ROXPELD�8QLYHUVLW\�3UHVV�������ߙ���������

���6HH�� IRU�H[DPSOH��0DWLOGD�6YHQVVRQ�*ODVHUߡ��'H�VND�VWXGHUD�6SRWLI\� LQLIU¥Q7<�ߢ�KH\�ZLOO�VWXG\�6SRWLI\
IURP� ZLWKLQ@�� 697� 1\KHWHU�� 1RYHPEHU� ��� ������ KWWSV���ZZZ�VYW�VH�NXOWXU�PXVLN�GH�VND�VWXGHUD�VSRWLI\�
LQLIUDQ�� 0DWWLDV� %HUJ�� �RUVNDUH(ߡ VWDUWDU� ILNWLYW� VNLYERODJߢ�� >5HVHDUFKHUV� VWDUW� D� IDEULFDWHG� UHFRUG� ODEHO@�
6YHULJHV� 5DGLR�� 0D\� ��� ������ KWWS���VYHULJHVUDGLR�VH�VLGD�DUWLNHO�DVS["SURJUDPLG ���	DUWLNHO ��������
0DULD�%U¤QGVWU¶Pߡ��)RUVNDUH�EOLU�VNLYERODJVERVV5<�ߢ�HVHDUFKHU�EHFRPHV�UHFRUG�ODEHO�ERVV@��697�1\KHWHU�
0D\� ���� ������ KWWSV���ZZZ�VYW�VH�Q\KHWHU�ORNDOW�YDVWHUERWWHQ�IRUVNDUH�EOLU�VNLYERODJVERVV�� DQG� &DULQ
0DQQEHUJ�=DFNDUL�� �RUVNDUH(ߡ I¶OMHU�PXVLNILOHU� S¥� Q¤WHWߢ�� >5HVHDUFKHUV� IROORZ�PXVLF� ILOHV� RQOLQH@��&XULH�
$XJXVW� ���� ������ KWWSV���ZZZ�WLGQLQJHQFXULH�VH�Q\KHWHU������������IRUVNDUH�IROMHU�PXVLNILOHU�SD�QDWHW��
)RU�IXUWKHU�FRYHUDJH�RI�RXU�SURMHFW��VHH�WKH6ߡ�WUHDPLQJ�+HULWDJHߢ�SURMHFW�ZHEVLWH��KWWS���VWUHDPLQJKHULWDJH
�VH�� DQG� WKH� WZR� EORJV� PDLQWDLQHG� E\� SURMHFW� PHPEHUV� 5DVPXV� )OHLVFKHU� �KWWSV���FRS\ULRW�VH�� DQG� 3HOOH
6QLFNDUV��KWWS���SHOOHVQLFNDUV�VH��

���5LFKDUG�5RJHUV��'LJLWDO�0HWKRGV��&DPEULGJH��0$��0,7�3UHVV��������

���)RU�DQ�RYHUYLHZ��VHH�-HQQLIHU�+ROW�DQG�$OLVD�3HUUHQ��HGV���0HGLD�,QGXVWULHV��+LVWRU\��7KHRU\��DQG�0HWKRG
�0DOGHQ�� 0$�� %ODFNZHOO�� ������� DQG� $PDQGD� '�� /RW]� DQG� 7LPRWK\� +DYHQV�� 8QGHUVWDQGLQJ� 0HGLD
,QGXVWULHV���QG�HG���2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������

��� -RKQ�7KRUQWRQ�&DOGZHOO��3URGXFWLRQ�&XOWXUH�� ,QGXVWULDO�5HIOH[LYLW\� DQG�&ULWLFDO�3UDFWLFH� LQ�)LOP� DQG
7HOHYLVLRQ��'XUKDP��1&��'XNH�8QLYHUVLW\�3UHVV��������

���-RQDV�$QGHUVVRQ�6FKZDU]��2QOLQH�)LOH�6KDULQJ��,QQRYDWLRQV�LQ�0HGLD�&RQVXPSWLRQ��/RQGRQ��5RXWOHGJH�
�������0LFKDHO� '�� 6PLWK� DQG� 5DKXO� 7HODQJ�� 6WUHDPLQJ�� 6KDULQJ�� 6WHDOLQJ�� %LJ� 'DWD� DQG� WKH� )XWXUH� RI
(QWHUWDLQPHQW� �&DPEULGJH��0$��0,7� 3UHVV�� ������� 3DWULN�:LNVWU¶P��7KH�0XVLF� ,QGXVWU\��0XVLF� LQ� WKH
&ORXG� �&DPEULGJH�� 3ROLW\� 3UHVV�� ������� DQG� 3DWULN� :LNVWU¶P� DQG� 5REHUW� 'H)LOOLSSL�� HGV��� %XVLQHVV
,QQRYDWLRQ�DQG�'LVUXSWLRQ�LQ�WKH�0XVLF�,QGXVWU\��&KHOWHQKDP��8.��(GZDUG�(OJDU��������

��� )RU� D� GLVFXVVLRQ�� VHH�$QGUHZ�(GJHFOLIIH�-RKQVRQ�� �XQFK�ZLWK/ߡ WKH� )7��'DQLHO� (Nߢ��)LQDQFLDO� 7LPHV�
6HSWHPEHU�����������KWWSV���ZZZ�IW�FRP�FRQWHQW�FD��I�E����EG���H��DHH�������IHDE�GH�

���� $QLWD� (OEHUVH�� %ORFNEXVWHUV�� :K\� %LJ� +LWVߚDQG� %LJ� 5LVNVߚ$UH� WKH� )XWXUH� RI� WKH� (QWHUWDLQPHQW
%XVLQHVV��/RQGRQ��)DEHU�	�)DEHU��������

����3KLOLS�1DSROL�DQG�5RE\Q�&DSODQߡ��:K\�0HGLD�&RPSDQLHV�,QVLVW�7KH\ߞUH�1RW�0HGLD�&RPSDQLHV��:K\
7KH\ߞUH�:URQJ��DQG�:K\�,W�0DWWHUVߢ��)LUVW�0RQGD\�����QR������������GRL���������IP�Y��L��������

����-RQDWKDQ�6WHUQH��03���7KH�0HDQLQJ�RI�D�)RUPDW��'XUKDP��1&��'XNH�8QLYHUVLW\�3UHVV�������������

����7LP�1XGG6ߡ��SRWLI\�&UXQFKHV�8VHU�'DWD� LQ�)XQ�:D\V�IRU�7KLV�1HZ�*OREDO�2XWGRRU�$G�&DPSDLJQߢ�
$GZHHN��1RYHPEHU�����������KWWS���ZZZ�DGZHHN�FRP�FUHDWLYLW\�VSRWLI\�FUXQFKHV�XVHU�GDWD�IXQ�ZD\V�QHZ�
JOREDO�RXWGRRU�DG�FDPSDLJQ���������

����6HH�5HJXODWLRQ��(8�����������RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI����$SULO������RQ�WKH
3URWHFWLRQ�RI�1DWXUDO�3HUVRQV�ZLWK�5HJDUG�WR�WKH�3URFHVVLQJ�RI�3HUVRQDO�'DWD�DQG�RQ�WKH�)UHH�0RYHPHQW�RI
6XFK�'DWD�DQG�5HSHDOLQJ�'LUHFWLYH�������(&�������2�-�� �/���������KWWS���GDWD�HXURSD�HX�HOL�UHJ���������
�RM��6HH�HVSHFLDOO\�DUWLFOH����������2�-���/�����������

����'DYLG�7XUQHUߡ��<HV��6SRWLI\�)LOOV�0RRG�3OD\OLVWV�ZLWK�)DNH�$UWLVWV�7ߢ�UDFN5HFRUG��1RYHPEHU����������
KWWSV���WUDFNUHFRUG�QHW�VSRWLI\�GRHV�LQ�IDFW�ILOO�PRRG�SOD\OLVWV�ZLWK�IDNH�DU������������

���� 6HH�� IRU� H[DPSOH�� 1LWDVKD� 7LNX�� �HW*ߡ 5HDG\� IRU� WKH�1H[W� %LJ� 3ULYDF\� %DFNODVK� DJDLQVW� )DFHERRNߢ�
:LUHG��0D\�����������KWWSV���ZZZ�ZLUHG�FRP���������ZHOFRPH�QH[W�SKDVH�IDFHERRN�EDFNODVK��



����6HH�&DPEULGJH�$QDO\WLFD��KWWSV���FDPEULGJHDQDO\WLFD�RUJ�

����'DYLG�0��*UHHQEHUJ�HW�DO��� �7KH�6RQJߡ ,V�<RX��3UHIHUHQFHV� IRU�0XVLFDO�$WWULEXWH�'LPHQVLRQV�5HIOHFW
3HUVRQDOLW\ߢ�� 6RFLDO� 3V\FKRORJ\� DQG� 3HUVRQDOLW\� 6FLHQFH� ��� QR�� �� �������� ������ߙ�
GRL��������������������������

���� $GULDQ� 0DFNHQ]LH� HW� DO��� �LJLWDO'ߡ 6RFLRORJ\� LQ� WKH� )LHOG� RI� 'HYLFHVߢ�� LQ� 5RXWOHGJH� ,QWHUQDWLRQDO
+DQGERRN�RI�WKH�6RFLRORJ\�RI�$UW�DQG�&XOWXUH��HG��/DXULH�+DQTXLQHW�DQG�0LNH�6DYDJH��/RQGRQ��5RXWOHGJH�
����ߙ����������

����(VKD�%KDQGDUL�DQG�5DFKHO�*RRGPDQߡ��'DWD�-RXUQDOLVP�DQG�WKH�&RPSXWHU�)UDXG�DQG�$EXVH�$FW��7LSV
IRU� 0RYLQJ� )RUZDUG� LQ� DQ� 8QFHUWDLQ� /DQGVFDSHߢ� �SDSHU�� &RPSXWDWLRQ� �� -RXUQDOLVP� 6\PSRVLXP� �����
1RUWKZHVWHUQ� 8QLYHUVLW\�� (YDQVWRQ�� ,/�� 2FWREHU� ����ߙ�� ������� KWWSV���QRUWKZHVWHUQ�ER[�FRP�V
�PQ\\PSMS�D�LTDX�R��Y�I�PUW�VDWRF�

���� /DXUD� 1DGHU�� �8Sߡ WKH� $QWKURSRORJLVW3ߚHUVSHFWLYHV� *DLQHG� IURP� 6WXG\LQJ� 8Sߢ�� LQ� 5HLQYHQWLQJ
$QWKURSRORJ\�� HG�� 'HOO� +\PHV� �1HZ� <RUN�� 9LQWDJH� %RRNV�� ������� ����ߙ���� DQG� +XJK� *XVWHUVRQ�
�3��3R/$5ߢ�6WXG\LQJ�8S�5HYLVLWHGߡROLWLFDO�DQG�$QWKURSRORJLFDO�5HYLHZ� ���� QR�� �� �������� ���ߙ����� GRL�
��������SRO���������������

���� 1RRUWMH� 0DUUHV�� 'LJLWDO� 6RFLRORJ\�� 7KH� 5HLQYHQWLRQ� RI� 6RFLDO� 5HVHDUFK� �&DPEULGJH�� 3ROLW\� 3UHVV�
����ߙ����������

����0LFKHO�&DOORQ�DQG�%UXQR�/DWRXU8ߡ��QVFUHZLQJ�WKH�%LJ�/HYLDWKDQ��+RZ�$FWRUV�0DFUR�VWUXFWXUH�5HDOLW\
DQG�+RZ�6RFLRORJLVWV�+HOS�7KHP�WR�'R�6Rߢ��LQ�$GYDQFHV�LQ�6RFLDO�7KHRU\�DQG�0HWKRGRORJ\��7RZDUG�DQ
,QWHJUDWLRQ� RI� 0LFUR�� DQG� 0DFUR�VRFLRORJLHV�� HG�� .DUHQ� .QRUU�&HWLQD� DQG� $DURQ� 9�� &LFRXUHO� �%RVWRQ�
5RXWOHGJH�	�.HJDQ�3DXO�������������

����6RPH�KDYH�FULWLFL]HG�WKH�PHWDSKRU�DV�ZRUQ�RXW��EXW�LW�LV�VWLOO�SURGXFWLYH�IRU�RXU�SXUSRVHV��)RU�D�FULWLFDO
YLHZ��VHH�&KULVWRSKHU�0��.HOW\ߡ��$JDLQVW�1HWZRUNV�6ߢ�SKHUHV��-RXUQDO�IRU�'LJLWDO�&XOWXUHV��QR�����������
KWWS���VSKHUHV�MRXUQDO�RUJ�DJDLQVW�QHWZRUNV��

����*LGHRQ�.XQGD��(QJLQHHULQJ�&XOWXUH��&RQWURO� DQG�&RPPLWPHQW� LQ� D�+LJK�7HFK�&RUSRUDWLRQ�� UHY�� HG�
�3KLODGHOSKLD��7HPSOH�8QLYHUVLW\�3UHVV�����������

����(YHO\Q�5XSSHUW��-RKQ�/DZ��DQG�0LNH�6DYDJH5ߡ��HDVVHPEOLQJ�6RFLDO�6FLHQFH�0HWKRGV��7KH�&KDOOHQJH
RI�'LJLWDO�'HYLFHV�7ߢ�KHRU\��&XOWXUH�	�6RFLHW\�����QR����������������GRLߙ����������������������������

����0DWWKHZ�-��6DOJDQLN��%LW�E\�%LW��6RFLDO�5HVHDUFK�LQ�WKH�'LJLWDO�$JH��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\
3UHVV�� ������� ����� )RU� DQ� LQ�GHSWK� GLVFXVVLRQ� RI� WKH� HWKLFDO� LVVXHV� UHODWHG� WR� RXU� UHVHDUFK�� VHH� WKH
FRQFOXVLRQ�

���� %URQLVĂDZ� 0DOLQRZVNL�� $UJRQDXWV� RI� WKH� :HVWHUQ� 3DFLILF�� $Q� $FFRXQW� RI� 1DWLYH� (QWHUSULVH� DQG
$GYHQWXUH�LQ�WKH�$UFKLSHODJRV�RI�0HODQHVLDQ�1HZ�*XLQHD��/RQGRQ��5RXWOHGJH�	�.HJDQ�3DXO������������

���� %DUEDUD� &]DUQLDZVND�� 6KDGRZLQJ�� DQG� 2WKHU� 7HFKQLTXHV� IRU� 'RLQJ� )LHOGZRUN� LQ� 0RGHUQ� 6RFLHWLHV
�0DOP¶�� 6ZHGHQ��/LEHU�� ������� ���� 6HH� DOVR�%DUEDUD�&]DUQLDZVND��&\EHUIDFWRULHV��+RZ�1HZV�$JHQFLHV
3URGXFH�1HZV��&KHOWHQKDP��8.��(GZDUG�(OJDU��������

����+RZDUG�*DUILQNHO��6WXGLHV�LQ�(WKQRPHWKRGRORJ\��(QJOHZRRG�&OLIIV��1-��3UHQWLFH�+DOO��������

����$UMXQ�$SSDGXUDL�� HG���7KH� 6RFLDO� /LIH� RI� 7KLQJV�� &RPPRGLWLHV� LQ� &XOWXUDO� 3HUVSHFWLYH� �&DPEULGJH�
&DPEULGJH�8QLYHUVLW\�3UHVV��������

����'DYLG�&DOYH\��&RYHUW�5HVHDUFK��7KH�$UW��3ROLWLFV�DQG�(WKLFV�RI�8QGHUFRYHU�)LHOGZRUN��/RQGRQ��6$*(�
�������)RU�D�ORQJHU�GLVFXVVLRQ�RI�FRUSRUDWH�UHVHDUFK�HWKLFV��VHH�WKH�FRQFOXVLRQ�

���� &HOLD� /XU\� DQG� 1LQD� :DNHIRUG�� �QWURGXFWLRQ,ߡ� $� 3HUSHWXDO� ,QYHQWRU\ߢ�� LQ� ,QYHQWLYH� 0HWKRGV�� 7KH



+DSSHQLQJ�RI�WKH�6RFLDO��HG��&HOLD�/XU\�DQG�1LQD�:DNHIRUG��/RQGRQ��5RXWOHGJH�����������

����&DOORQ�DQG�/DWRXU8ߡ��QVFUHZLQJ�WKH�%LJ�/HYLDWKDQߢ������

����&KULVWLDQ�6DQGYLJ� DQG�(V]WHU�+DUJLWWDL�� �RZ+ߡ WR�7KLQN� DERXW�'LJLWDO�5HVHDUFKߢ�� LQ�'LJLWDO�5HVHDUFK
&RQILGHQWLDO��7KH�6HFUHWV� RI� 6WXG\LQJ�%HKDYLRU�2QOLQH�� HGLWHG�E\�(V]WHU�+DUJLWWDL� DQG�&KULVWLDQ�6DQGYLJ
�&DPEULGJH��0$��0,7�3UHVV�����������

����5RJHUV��'LJLWDO�0HWKRGV����

���� .ODXV� %UXKQ� -HQVHQ�� �1HZߡ 0HGLD�� 2OG� 0HWKRGVߚ,QWHUQHW� 0HWKRGRORJLHV� DQG� WKH� 2QOLQH�2IIOLQH
'LYLGHߢ��LQ�7KH�+DQGERRN�RI�,QWHUQHW�6WXGLHV��HG��0LD�&RQVDOYR�DQG�&KDUOHV�(VV��&KLFKHVWHU��8.��:LOH\�
%ODFNZHOO�������ߙ�������

���� $PLW� 'DWWD�� 0LFKDHO� &DUO� 7VFKDQW]�� DQG� $QXSDP� 'DWWD�� �XWRPDWHG$ߡ ([SHULPHQWV� RQ� $G� 3ULYDF\
6HWWLQJV��$�7DOH�RI�2SDFLW\��&KRLFH��DQG�'LVFULPLQDWLRQ�3ߢ�URFHHGLQJV�RQ�3ULYDF\�(QKDQFLQJ�7HFKQRORJLHV�
QR����������������GRL���������SRSHWV�����������

����/HRQLG�%HUVKLGVN\ߡ��(XURSHDQ�5XOLQJ�%XULHV�8EHUߞV�3ODWIRUP�0\WKߢ��%ORRPEHUJ�9LHZ��'HFHPEHU����
������KWWSV���ZZZ�EORRPEHUJ�FRP�YLHZ�DUWLFOHV������������HXURSHDQ�UXOLQJ�EXULHV�XEHU�V�SODWIRUP�P\WK�

����2QH�RI�WKH�PRVW�SODXVLEOH�GHVFULSWLRQV�RI�GLJLWDO�FRPSDQLHV�LV�WR�EH�IRXQG�LQ�.DWKDULQD�+¶OFNߡ��%H\RQG
WKH� 6LQJOH� 3ODWIRUP�� $Q� $VVHVVPHQW� RI� WKH� )XQFWLRQLQJ� DQG� 5HJXODWRU\� &KDOOHQJHV� RI� 0XOWL�OD\HUHG
3ODWIRUP�6\VWHPV�LQ�WKH�0HGLD�DQG�&RPPXQLFDWLRQV�6HFWRUߢ��3K'�GLVV���9ULMH�8QLYHUVLWHLW�%UXVVHO��������
KWWSV���VVUQ�FRP�DEVWUDFW ���������+HUH��+¶OFN�GHVFULEHV�WKH�XQFDQQ\�G\QDPLFV�RIߡ�SODWIRUP�V\VWHPVߢ�

���� -HDQ� %XUJHVV�� �URP(ߡ �URDGFDVW%ߝ <RXUVHOIߞ� WR� �ROORZ�<RXU(ߝ ,QWHUHVWVߞ��0DNLQJ� 2YHU� 6RFLDO�0HGLDߢ�
,QWHUQDWLRQDO�-RXUQDO�RI�&XOWXUDO�6WXGLHV�����QR�����������������GRLߙ�����������������������������

����-HDQ�&KULVWRSKH�3ODQWLQ�HW�DOߡ���,QIUDVWUXFWXUH�6WXGLHV�0HHW�3ODWIRUP�6WXGLHV�LQ�WKH�$JH�RI�*RRJOH�DQG
)DFHERRN�1ߢ�HZ�0HGLD�	�6RFLHW\�����QR��������������������GRLߙ��������������������������

����,DQ�%RJRVW�DQG�1LFN�0RQWIRUW3ߡ��ODWIRUP�6WXGLHV��)UHTXHQWO\�4XHVWLRQHG�$QVZHUVߢ��SDSHU��'LJLWDO�$UWV
DQG� &XOWXUH� &RQIHUHQFH�� ,UYLQH�� &DOLIRUQLD�� 'HFHPEHU� ����ߙ�� ������� KWWS���SGI�WH[WILOHV�FRP�DFDGHPLFV
�ERJRVWBPRQWIRUWBGDFB�����SGI�

����%HQMDPLQ�+��%UDWWRQ�� LQ� KLV� RZQ� DWWHPSW� WR� GHYHORS� D� SODWIRUP� WKHRU\�� QRWHV� WKH� �ODFNߡ RI� VXIILFLHQW
WKHRULHVߢ��%UDWWRQ��7KH�6WDFN��2Q�6RIWZDUH�DQG�6RYHUHLJQW\��&DPEULGJH��0$��0,7�3UHVV�������������)RU�D
VHPLQDO�DUWLFOH�RQ�WKH�LVVXH��ODWHU�IROORZHG�XS�ZLWK�UHFXUULQJ�EORJ�HQWULHV�SRVWHG�RQ�&XOWXUH�'LJLWDOO\��KWWS���
FXOWXUHGLJLWDOO\�RUJ����VHH�7DUOHWRQ�*LOOHVSLH7ߡ��KH�3ROLWLFV�RI3ߝ�ODWIRUPV�1ߢߞ�HZ�0HGLD�	�6RFLHW\�����QR���
�������������GRLߙ�����������������������������

����6HH�%UDWWRQ��7KH�6WDFNߙ����������DQG�-RV©�YDQ�'LMFN��7KH�&XOWXUH�RI�&RQQHFWLYLW\��$�&ULWLFDO�+LVWRU\�RI
6RFLDO�0HGLD��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV������������

����$QQH�+HOPRQG7ߡ��KH�3ODWIRUPL]DWLRQ�RI�WKH�:HE��0DNLQJ�:HE�'DWD�3ODWIRUP�5HDG\�6ߢ�RFLDO�0HGLD��
6RFLHW\����QR������������GRL��������������������������

����&DUROLQ�*HUOLW]�DQG�$QQH�+HOPRQG7ߡ��KH�/LNH�(FRQRP\��6RFLDO�%XWWRQV�DQG�WKH�'DWD�,QWHQVLYH�:HEߢ�
1HZ�0HGLD�	�6RFLHW\�����QR������������������GRLߙ������������������������������

���� -HDQ�&KDUOHV�5RFKHW� DQG� -HDQ�7LUROH�� �3ODWIRUP�&RPSHWLWLRQߡ LQ�7ZR�6LGHG�0DUNHWVߢ�� -RXUQDO� RI� WKH
(XURSHDQ� (FRQRPLF� $VVRFLDWLRQ� ��� QR�� �� �������� ������ߙ��� GRL����������������������������� DQG
$QQDEHOOH� *DZHU�� �ULGJLQJ%ߡ 'LIIHULQJ� 3HUVSHFWLYHV� RQ� 7HFKQRORJLFDO� 3ODWIRUPV�� 7RZDUG� DQ� ,QWHJUDWLYH
)UDPHZRUN�5ߢ�HVHDUFK�3ROLF\�����QR��������������������ߙ��GRL���������M�UHVSRO�������������

����5XWK�7RZVH�DQG�&KULVWLDQ�+DQGNH��HGV���+DQGERRN�RQ�WKH�'LJLWDO�&UHDWLYH�(FRQRP\��&KHOWHQKDP��8.�
(GZDUG� (OJDU�� ������� DQG� 5XWK� 7RZVH�� �FRQRPLFV)ߡ RI� 0XVLF� 3XEOLVKLQJ�� &RS\ULJKW� DQG� WKH� 0DUNHWߢ�



-RXUQDO�RI�&XOWXUDO�(FRQRPLFV�����QR�����������������GRLߙ������������V�����������������

����'LUN�$XHU�DQG�1LFRODV�3HWLW7ߡ��ZR�6LGHG�0DUNHWV�DQG�WKH�&KDOOHQJH�RI�7XUQLQJ�(FRQRPLF�7KHRU\�LQWR
$QWLWUXVW�3ROLF\ߢ��$QWLWUXVW�%XOOHWLQ�����QR�����������������GRLߙ�������������������;���������

����9DQ�'LMFN��&XOWXUH�RI�&RQQHFWLYLW\�����

���� 6RPH� SURSRQHQWV� RI� WKH� SODWIRUP� YLHZ�� VXFK� DV�'DYLG� 6�� (YDQV� DQG�5LFKDUG� 6FKPDOHQVHH�� FHUWDLQO\
DFNQRZOHGJH�WKDW�PXOWLVLGHGQHVV�DOZD\V�H[LVWHG�LQ�WKH�RIIOLQH�ZRUOG�DV�ZHOO��<HW��WKLV�GRHV�QRW�FKDQJH�WKH
FRXUVH�RI�WKHLU�DQDO\VLV��(YDQV�DQG�6FKPDOHQVHH7ߡ��KH�,QGXVWULDO�2UJDQL]DWLRQ�RI�0DUNHWV�ZLWK�7ZR�6LGHG
3ODWIRUPVߢ��&RPSHWLWLRQ�3ROLF\�,QWHUQDWLRQDO����QR��������������ߙ�����

���� -RQDWKDQ� =LWWUDLQ�� �7KHߡ *HQHUDWLYH� ,QWHUQHWߢ��+DUYDUG� /DZ� 5HYLHZ� ����� QR�� �� �������� �������ߙ��
GRL��������������������������DQG�-RQDWKDQ�=LWWUDLQ��7KH�)XWXUH�RI�WKH�,QWHUQHW�DQG�+RZ�WR�6WRS�,W��1HZ
+DYHQ��&7��<DOH�8QLYHUVLW\�3UHVV��������

���� %HQMDPLQ� -�� %LUNLQELQH�� 5RGULJR� *³PH]�� DQG� -DQHW� :DVNR�� HGV��� *OREDO� 0HGLD� *LDQWV� �/RQGRQ�
5RXWOHGJH��������

���� 1RUD� 'UDSHU�� �DLO(ߡ )DVW�� 7KH� 9DOXH� RI� 6WXG\LQJ� 8QVXFFHVVIXO� 7HFKQRORJ\� &RPSDQLHVߢ�� 0HGLD
,QGXVWULHV�-RXUQDO����QR������������GRL���������PLM�������������������

���� .DULQH� 1DKRQ�� �7RZDUGߡ D� 9LHZ� RI� 3ODWIRUPV� DV� (FRV\VWHPVߢ� �SDSHU�� �LJLWDO'ߡ ,PDJLQDULHVߢ�� ��WK
$VVRFLDWLRQ�RI�,QWHUQHW�5HVHDUFKHUV�&RQIHUHQFH��3KRHQL[��$=��2FWREHUߙ�������������

���� )RU� D� EULHI� LQWURGXFWLRQ� RQ� WKLV� LVVXH�� VHH�0LFKHO� &DOORQ�� �Q$ߡ (VVD\� RQ� )UDPLQJ� DQG�2YHUIORZLQJ�
(FRQRPLF� ([WHUQDOLWLHV� 5HYLVLWHG� E\� 6RFLRORJ\ߢ�� LQ� �7KHߡ /DZV� RI� 0DUNHWVߢ�� HG�� 0LFKDHO� &DOORQ�
VXSSOHPHQW��6RFLRORJLFDO�5HYLHZ�����QR��6������������ߙ������GRL���������M���������;������WE������[�

���� )RU� LQVWDQFH�� VHH� 1LFN� 6UQLFHN��3ODWIRUP�&DSLWDOLVP� �&DPEULGJH�� 3ROLW\� 3UHVV�� ������� %URRNH� (ULQ
'XII\�� �1RW�� *HWWLQJ� 3DLG� WR� 'R� :KDW� <RX� /RYH�� *HQGHU�� 6RFLDO� 0HGLD�� DQG� $VSLUDWLRQDO� :RUN� �1HZ
+DYHQ��<DOH�8QLYHUVLW\�3UHVV���������DQG�0LFKDHO�&XUWLQ�DQG�.HYLQ�6DQVRQ��HGV���3UHFDULRXV�&UHDWLYLW\�
*OREDO�0HGLD��/RFDO�/DERU��%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��������

���� 7DUOHWRQ� *LOOHVSLH�� �3ODWIRUPVߡ ,QWHUYHQHߢ�� 6RFLDO� 0HGLD� �� 6RFLHW\� ��� QR�� �� �������
GRL��������������������������

����%DUEDUD�&]DUQLDZVND�� ��2Q�7LPH��6SDFHߡ DQG�$FWLRQ�1HWV�2ߢ�UJDQL]DWLRQ� ���� QR�� �� �������� ����ߙ���
GRL��������������������������

����&]DUQLDZVND2ߡ��Q�7LPHߢ������

���� %UXQR� /DWRXU��5HDVVHPEOLQJ� WKH� 6RFLDO�� $Q� ,QWURGXFWLRQ� WR� $FWRU�1HWZRUN�7KHRU\� �2[IRUG�� 2[IRUG
8QLYHUVLW\�3UHVV������������

���� 6HH�� IRU� LQVWDQFH�� -RVHSK� &�� 3DODPRXQWDLQ�� 7KH� 3ROLWLFV� RI� 'LVWULEXWLRQ� �&DPEULGJH�� 0$�� +DUYDUG
8QLYHUVLW\�3UHVV���������+HOPRQG3ߡ��ODWIRUPL]DWLRQ�RI� WKH�:HEߢ��DQG��PRVW� LPSRUWDQWO\��+¶OFNߡ��%H\RQG
WKH�6LQJOH�3ODWIRUPߢ�

����$OODLQH�&HUZRQND�DQG�/LLVD�+��0DONNL��,PSURYLVLQJ�7KHRU\��3URFHVV�DQG�7HPSRUDOLW\�LQ�(WKQRJUDSKLF
)LHOGZRUN��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������



�

,QWHUYHQWLRQ��7KH�6ZHGLVK�8QLFRUQ

,Q�WKH�VSULQJ�RI�������D�FDPSDLJQ�WR�VXSSRUW�6SRWLI\�VSUHDG�DFURVV�VRFLDO�PHGLD
LQ� 6ZHGHQ�� 2Q� 7ZLWWHUߚDQG�ZLWKLQ� 6WRFNKROPߞV� KLSVWHU� EXVLQHVV� FLUFOHVߚWKH
FDPSDLJQ� UDSLGO\�EHFDPH�NQRZQ�DV��EDFNDVSRWLI\��ZKLFK� URXJKO\� WUDQVODWHV� WR
�HQFRXUDJHߡ 6SRWLI\ߢ� RU� �VXSSRUWߡ 6SRWLI\ߢ�� &XULRXVO\�� WKH� �EDFNDVSRWLI\
FDPSDLJQ� ZDV� D� ORFDO� EXVLQHVV� DFWLRQ� LQ� VXSSRUW� RI� D� WHFKQRORJ\� FRPSDQ\
NQRZQ� DV� D� �ߢXQLFRUQߡ LQ� WKH� EXVLQHVV� SUHVV� EHFDXVH� RI� D� PDUNHW� YDOXDWLRQ
H[FHHGLQJ����ELOOLRQ��3ULRU� WR� WKH�FRPSDQ\�,32�LQ�$SULO�������6SRWLI\�ZDV�WKH
6ZHGLVK� XQLFRUQ�SDU� H[FHOOHQFH�� DQG� WKH� �EDFNDVSRWLI\� FDPSDLJQ�ZDV� D� YLYLG
H[DPSOH�WKHUHRI��7KH�FDPSDLJQ�UHDFKHG�D�FOLPD[�ZKHQ�WKH�6WRFNKROP�&KDPEHU
RI� &RPPHUFH�� ZKLFK� KDG� DOUHDG\� VXSSRUWHG� WKH� �EDFNDVSRWLI\� FDPSDLJQ� LQ
GLIIHUHQW�ZD\V�� KRVWHG� D� VXSSRUW� UDOO\� IRU�6SRWLI\�ZLWK� D� QXPEHU� RI� SURPLQHQW
VSHDNHUV�� $� GHGLFDWHG� )DFHERRN� JURXS� SURPRWHG� WKH� HYHQW�� DQG� VRPH� WKUHH
KXQGUHG� SHRSOH� WXUQHG� XS�� 0DULD� 5DQNND�� WKH� &(2� RI� WKH� FKDPEHUߚDQG�
DFFRUGLQJ�WR�UXPRU��D�SHUVRQDO�IULHQG�RI�RQH�RI�6SRWLI\ߞV�FRIRXQGHUVߚGHFODUHG
LQ�DQ�LQWHUYLHZ�WKDW6ߡ�SRWLI\�VHHPHG�UHDG\�WR�JR�IURP�ZRUGV�WR�DFWLRQߢ��

,Q� KLQGVLJKW�� LW� LV� GLIILFXOW� WR� SLQSRLQW� LQ� GHWDLO� ZKDW� WKH� �EDFNDVSRWLI\
FDPSDLJQ�ZDV�DERXW��,W�DOO�VWDUWHG�ZLWK�DQ�RSHQ�OHWWHU�WR�WKH�6ZHGLVK�JRYHUQPHQW
IURP� WKH� FRIRXQGHUV� RI� 6SRWLI\�� $� FRPPRQ� WKUHDG� LQ� WKH� GLVFXVVLRQV� WKDW
IROORZHG�ZDV�WKH�SURPRWLRQ�RI�D�EHWWHU�QDWLRQDO�EXVLQHVV�FOLPDWH��ZKLFK�LV�ZK\
WKH� &KDPEHU� RI� &RPPHUFH� WRRN� DQ� DFWLYH� VWDQFH� LQ� WKH� GHEDWH�� *LYHQ� WKDW
6ZHGHQ�KDV�D�ORQJ�VRFLDO�GHPRFUDWLF�WUDGLWLRQ��LW� LV�KLJKO\�XQXVXDO�IRU�SROLWLFDO
GHPRQVWUDWLRQV� WR� EH� PRELOL]HG� LQ� VXSSRUW� RI� JOREDOO\� RSHUDWLQJ� PHGLD
FRUSRUDWLRQV�� 1HYHUWKHOHVV�� WKH� �EDFNDVSRWLI\� FDPSDLJQ� FOHDUO\� KDG� DQ
LGHRORJLFDO� VODQW�� 7KH� ODXQFK� RI� WKH� HYHQW� DW� WKH� 6WRFNKROP� &KDPEHU� RI
&RPPHUFH� GHPRQVWUDWHG� WKDW� �EDFNDVSRWLI\� ZDV� D� FRRUGLQDWHG� RSHUDWLRQ� ZLWK
WKH�DLP�RI�LPSURYLQJ�WKH�EXVLQHVV�FOLPDWH�IRU�6SRWLI\�DQG�VLPLODU�FRUSRUDWLRQV�



)LJXUH����
)RUPHU�6ZHGLVK�SULPH�PLQLVWHU�DQG�IRUHLJQ�PLQLVWHU�&DUO�%LOGW�VSHDNV�DW�WKH��EDFNDVSRWLI\�HYHQW�DW�WKH
6WRFNKROP�&KDPEHU�RI�&RPPHUFH�RQ�$SULO�����������,PDJH�FRXUWHV\�RI�WKH�6WRFNKROP�&KDPEHU�RI

&RPPHUFH�

,Q� RXU� SURMHFW�� ZH� EHJDQ� WR� WUDFH� YDULRXV� OREE\LQJ� DFWLYLWLHV� UHODWHG� WR� WKH
�EDFNDVSRWLI\�FDPSDLJQ�E\�FORVHO\�IROORZLQJ�LWV�WUDFHV�LQ�VRFLDO�PHGLD��DV�ZHOO
DV�LQ�WKH�WUDGH�DQG�GDLO\�SUHVV��%\�YLUWXH�RI�WKH�SUROLIHUDWLRQ�RI�GLJLWDO�GDWD�DQG
PHWDGDWD��QHZ�ZD\V�RI� VWXG\LQJ� WKH� LQWHUDFWLRQV�RI�FRUSRUDWH�DFWRUV�KDYH�EHHQ
PDGH� DYDLODEOH� WR� UHVHDUFKHUV��+HUH��ZH�ZHUH� LQWHUHVWHG� LQ� H[SORULQJ�6SRWLI\ߞV
HQWDQJOHPHQW� LQ� SROLWLFDO� GLVFRXUVH� RQ� 7ZLWWHU�� D� VRFLDO� PHGLD� VHUYLFH� WKDW
RFFXSLHV� D� SDUWLFXODU� VSRW� LQ� SXEOLF� GHEDWHV�� $V� 0DUFHO� %URHUVPD� DQG� 7RGG
*UDKDP� KDYH� DUJXHG�� 7ZLWWHU� IXQFWLRQV� DV� D� �ߢEHDWߡ LQ� WKH� HYHU\GD\� ZRUN� RI
MRXUQDOLVWV��DV�LW�LV�ERWK�WKH�VRXUFH�RI�LQIRUPDWLRQ�DQG�D�FKDQQHO�IRU�GLVWULEXWLQJ
DQG� UH�PHGLDWLQJ� FRQWHQW��� 7KLV� EHDW� PDNHV� 7ZLWWHU� DWWUDFWLYH� IRU� WKH
GLVVHPLQDWLRQ�RI�SROLWLFDO�PHVVDJHV��,W�DOVR�PDNHV�7ZLWWHU�VXLWDEOH�IRU�WKH�VWXG\
RI� SROLWLFDO� PRELOL]DWLRQ�� :H� SURSRVH� DSSURDFKLQJ� 7ZLWWHU� WKURXJK� D� TXDOL�
TXDQWLWDWLYH� DQDO\WLFDO� IUDPHZRUN� WKDW� LV� VHQVLWLYH� WR� WKH� FRQWH[W�RI� WZHHWV� DQG
WKH� PHGLXP� VSHFLILFLW\� RI� 7ZLWWHU� LWVHOI��� 7KLV� LPSOLHV� XVLQJ� UHFRUGHG� GLJLWDO
IUDJPHQWV� RI� SROLWLFDO� VSHHFK� WR�PDS�6SRWLI\ߞV� ORFDWLRQ� LQ� D� EURDGHU� VSKHUH� RI
SXEOLF�GHEDWH�

$W�WKH�HQG�RI�$SULO�������ZH�UHWULHYHG�DOO�WZHHWV�UHODWHG�WR��EDFNDVSRWLI\�YLD
WKH� 7ZLWWHU� DSSOLFDWLRQ� SURJUDPPLQJ� LQWHUIDFH� �$3,�� DQG� WXUQHG� WKH� FDPSDLJQ
LQWR�D�FDVH�VWXG\��&ROODERUDWLQJ�ZLWK�D�IRUPHU�SURMHFW�PHPEHUߚWKH�SURJUDPPHU�
KDFNHU�� DQG� WKHRULVW� RI� VFLHQFH� &KULVWRSKHU� .XOOHQEHUJ� �8QLYHUVLW\� RI



*RWKHQEXUJ�ߚZH� XVHG� WKH� 3\WKRQ� PRGXOH� 7ZHHS\� DQG� GRZQORDGHG� �����
WZHHWV� E\� UHTXHVWLQJ� DOO� 7ZLWWHU� PHVVDJHV� FRQWDLQLQJ� WKH� ZRUG� EDFNDVSRWLI\
�ZKLFK�LQFOXGHG�WKH�KDVKWDJ��EDFNDVSRWLI\���:KLOH�WKH�FDPSDLJQ�ZDV�VKRUW�OLYHG
DQG� IDGHG� RXW� ZLWKLQ� D� IHZ� ZHHNV� GXULQJ� WKH� ODWH� VSULQJ� RI� ������ D� EURDGHU
QHWZRUN�DQDO\VLV�RI�WKH�FROOHFWHG�WZHHWV�UHYHDOV�WKDW�WKH��EDFNDVSRWLI\�FDPSDLJQ
LV� LOOXVWUDWLYH�RI�6SRWLI\ߞV� SROLWLFDO� VLJQLILFDQFH� LQ�6ZHGHQ��7KH� FDPSDLJQ� DOVR
DFFHQWXDWHV� WKH� VRIW� SRZHU� WKDW� OLHV� GRUPDQW� ZLWKLQ� VWUHDPLQJ� PHGLD
FRUSRUDWLRQV��

)RU�DQ\RQH�OLYLQJ�LQ�6ZHGHQ�WRGD\��6SRWLI\�FDQQRW�EH�LJQRUHG��$FFRUGLQJ�WR
WKH�DQQXDO� UHSRUW�6ZHGHV�DQG� WKH�,QWHUQHW��DOPRVW����SHUFHQW�RI� WKH�SRSXODWLRQ
XQGHU� WKLUW\�VL[� QRZ� XVHV� WKH� VHUYLFH� RQ� D� ZHHNO\� EDVLV��� $OPRVW� HYHU\� GD\�
6SRWLI\�UHODWHG� QHZV� LWHPV� DUH� SXEOLVKHG� LQ� WDEORLGV� DQG� WUDGH� PDJD]LQHV�
'XULQJ� 6SRWLI\ߞV� ,32� RQ� WKH� 1HZ� <RUN� 6WRFN� ([FKDQJH� LQ� $SULO� ������ D
YHULWDEOH� 6SRWLI\� FUD]H�ZDV� UDPSDQW� LQ� 6ZHGLVK�PHGLD��ZLWK� OLYH� FRYHUDJH� RQ
ERWK� UDGLR� DQG� WHOHYLVLRQ��$�PDMRU� SDUW� RI� WKH� WHFK� VFHQH� UHYROYHV� DURXQG� WKH
FRPSDQ\�DQG�KDV�GRQH�VR�IRU�DOPRVW�D�GHFDGH��7KRXVDQGV�RI�6SRWLI\�SOD\OLVWV�DUH
IHDWXUHG�RQ�QDWLRQDO�SXEOLF�UDGLR��DQG�WKH�6ZHGLVK�JRYHUQPHQW�UHJXODUO\�ERDVWV
DERXW� WKH� VHUYLFH��7KH� IRUPHU� SULPH�PLQLVWHU� DQG� IRUHLJQ�PLQLVWHU� RI� 6ZHGHQ�
&DUO� %LOGW�� HYHQ� LQWURGXFHG� D� QHZ� SUDFWLFH� DW� VWDWH� YLVLWV�� RIIHULQJ� YLVLWLQJ
GLJQLWDULHV�D�YLUWXDO�JLIW��D�6SRWLI\�3UHPLXP�DFFRXQW�SUHORDGHG�ZLWK�SOD\OLVWV�RI
6ZHGLVK� PXVLF�� 7KH� 5R\DO� &RXUW� RI� 6ZHGHQ�� LQ� WXUQ�� PDLQWDLQV� D� 6SRWLI\
DFFRXQW�IRU�VKDULQJ�SOD\OLVWV��DQG�3ULQFH�'DQLHO�KDV�HQOLVWHG�6SRWLI\ߞV�FRIRXQGHU
0DUWLQ�/RUHQW]RQ�LQ�D�SURJUDP�IRU�VXSSRUWLQJ�\RXQJ�HQWUHSUHQHXUV�

,W� LV� VRPHWLPHV� DUJXHG� WKDW� 6WRFNKROP� KDV� SURGXFHG� RQH� RI� WKH� KLJKHVW
QXPEHUV�RI�XQLFRUQV�SHU� FDSLWD� LQ� WKH�ZRUOGߚD�FODLP� WKDW�6ZHGLVK�SROLWLFLDQV
DUH� JHQHUDOO\� NHHQ� WR� SLFN� XS� RQ�� :KLOH� 6SRWLI\� ZDV� LQLWLDOO\� PHQWLRQHG
FDXWLRXVO\� GXULQJ� 6ZHGLVK� 3DUOLDPHQW� GHEDWHV� RQ� GLJLWDO� SLUDF\�� SDUOLDPHQWDU\
PLQXWHV� IURP� WKH� ����V� DQG� RQZDUG� VWULNLQJO\� UHYHDO� KRZ� WKH� FRPSDQ\
JUDGXDOO\�FDPH�WR�EH�VHHQ�DV� WKH�HSLWRPH�RI�6ZHGLVK�KLJK�WHFK� LQQRYDWLRQ��� ,Q
-DQXDU\������� IRU� LQVWDQFH��*HUPDQ�FKDQFHOORU�$QJHOD�0HUNHO�YLVLWHG�6ZHGHQ�
DQG�SULPH�PLQLVWHU�6WHIDQ�/¶IYHQ�JDYH�D�VSHHFK�DW�WKH�5R\DO�6ZHGLVK�$FDGHP\
RI�(QJLQHHULQJ�6FLHQFHV�QQRYDWLRQ�LV�RQH�RI�WKH�WKLQJV�,�SHUVRQDOO\�ILQG�PRVW,ߡ�
IDVFLQDWLQJ�DQG�LQVSLULQJߢ��KH�VWDWHGߡ��$V�WKH�SURXG�IRXQGLQJ�FRXQWU\�RI�6N\SH
DQG�6SRWLI\��ZLWK�6WRFNKROP�EHLQJ�VHFRQG�RQO\�WR�6LOLFRQ�9DOOH\�LQ�WHUPV�RI�WKH
QXPEHU� RI� VWDUWXSV� SHU� FDSLWD� LQ� WKH� ZRUOG�� ZH� ZLOO� FRQWLQXH� WR� IRVWHU� D
GHYHORSPHQW�ZKHUH�QHZ�ZD\V�RI� WKLQNLQJ�DQG� VPDUW� VROXWLRQV�DUH�HQFRXUDJHG�
IURP�SUHVFKRROV�WR�XQLYHUVLWLHVߢ��



,I�6SRWLI\�LV�YLYLGO\�SUHVHQW�LQ�6ZHGLVK�SROLWLFV�DQG�HQWUHSUHQHXULDO�GLVFRXUVH�
WKH�FRPSDQ\�LV�DOVR�SK\VLFDOO\�PDQLIHVW�ZLWKLQ�6WRFNKROPߞV�FLW\VFDSH��6SRWLI\ߞV
KHDGTXDUWHUV�LV�ORFDWHG�LQ�WKH�FLW\�FHQWHU�DW�%LUJHU�-DUOVJDWDQ�����7KH�FRPSDQ\�LV
VSUHDG� RXW� RQ� VHYHUDO� IORRUV� RI� WKH� EXLOGLQJ� LQ� D� FKDUDFWHULVWLF� VWDUWXS
HQYLURQPHQW��FRPSOHWH�ZLWK�RSHQ�VSDFHV��FRORUIXO�IXUQLWXUH��DQG�IRRVEDOO�WDEOHV�
7KH� 6WRFNKROP� RIILFH� KDV� EHHQ� GHVFULEHG� DV� �\LQVDQHOߡ FRROߢ� DQG� FRQWDLQV
PHHWLQJ�URRPV�EHDULQJ�WKH�QDPHV�RI�URFN�VRQJV��VXFK�DV7ߡ�HHQ�6SLULW3ߡ�ߢ�UHWW\
9DFDQWߢ�� DQG� ��ߢ�3DUDQRLGߡ 'DQLHO� (N� LV� XVXDOO\� D� ORZ�NH\� SHUVRQ�� KDUGO\� D
SUROLILF� DJLWDWRU� ZKR�ZRXOG� XVH� 6SRWLI\ߞV� SROLWLFDO� SRSXODULW\� LQ� RUGHU� WR� JDLQ
DGYDQWDJH��2QH�H[FHSWLRQ��KRZHYHU�� KDV�EHHQ� WKH� LVVXH�RI�KRXVLQJ��ZKLFK�ZDV
DOVR� RQH� RI� WKH� UDWLRQDOHV� EHKLQG� WKH� �EDFNDVSRWLI\� FDPSDLJQ�� (N� KDV� RIWHQ
H[SUHVVHG� FRQFHUQV� DERXW� WKH�KRXVLQJ� FULVLV� IDFLQJ�6WRFNKROP�EHFDXVH�6SRWLI\
HPSOR\HHVߞ�VWUXJJOH�WR�ILQG�SODFHV�WR�OLYH�KDV�DOOHJHGO\�EHHQ�D�UHFXUULQJ�KXPDQ
UHVRXUFHV� SUREOHP�� ,Q� WKH� VSULQJ� RI� ������ IRU� H[DPSOH�� LW� ZDV� UHSRUWHG� WKDW
6SRWLI\� KDG� HYHQ� VWDUWHG� LWV� RZQ� ZDLWLQJ� OLVW� VLQFH� DSDUWPHQWV� ZHUH� VFDUFH� LQ
6WRFNKROP��� *LYHQ� WKDW� 6WRFNKROP� LV� EXLOW� RQ� LVODQGV�� DYDLODEOH� VSDFH� IRU
EXLOGLQJ�QHZ�DSDUWPHQWV�LV�OLPLWHG��DQG�WKH�UHDO�HVWDWH�PDUNHW�LV�RQH�RI�WKH�PRVW
RYHUSULFHG�LQ�(XURSH�

+RXVLQJ�SUREOHPV�ZHUH�DOVR�WKH�PDLQ�WRSLF�RI�WKH�DIRUHPHQWLRQHG�RSHQ�OHWWHU
WR� WKH� 6ZHGLVK� JRYHUQPHQW� WKDW� 6SRWLI\ߞV� FRIRXQGHUV�� 'DQLHO� (N� DQG� 0DUWLQ
/RUHQW]RQ�� SXEOLVKHG� LQ� HDUO\� $SULO� ����� RQ� WKH� EORJ� SODWIRUP�0HGLXP�� 7KH
6ZHGLVK�ODQJXDJH�SRVW�ZDV�WLWOHGߡ�:H�PXVW�DFW�RU�EH�RYHUWDNHQߢ���LQGLFDWLQJ�WKDW
WKH�FRIRXQGHUV�PHDQW�EXVLQHVV�

:KHQ�ZH� IRXQGHG�6SRWLI\�� RXU� GUHDP�ZDV� WR� EXLOG� D� FRPSDQ\� LQ�6ZHGHQ� WKDW� FRXOG� FRPSHWH� RQ� WKH
KLJKHVW� JOREDO� OHYHO�� WKHUHE\� KRSHIXOO\� LQVSLUH� RWKHUV� LQ� RXU� FRXQWU\� WR� VWDUW� D� FRPSDQ\� DQG�PDNH� LW
JURZ��)RU�XV� LW� LV�FUD]\� WKDW�(XURSH��ZLWK�D� ODUJHU�SRSXODWLRQ� WKDQ� WKH�8QLWHG�6WDWHV��GRHV�QRW�KDYH�D
VLQJOH� FRPSDQ\� LQ� SDULW\� ZLWK� )DFHERRN�� *RRJOH�� $SSOH�� 0LFURVRIW�� $PD]RQ�� DQG� RWKHU� PDMRU� 86
FRPSDQLHV��:H�ZDQW�WR�VKRZ�WKDW�LW�FDQ�EH�GRQH��+DYLQJ�VDLG�WKDW��ZH�6ZHGHV�KDYH�WR�GHFLGH�ZKDW�NLQG
RI�FRXQWU\�ZH�DFWXDOO\�ZDQW�WR�EH��$UH�ZH�D�FRXQWU\�WKDW�EHOLHYHV�WKDW�JURZWK�ZLOO�DOVR�FRPH�IURP�IDVW�
JURZLQJ�QHZ�FRPSDQLHV��RU�GR�ZH�WKLQN�LWߞV�WKH�WUDGLWLRQDO�LQGXVWU\�WKDW�ZLOO�VXSSRUW�JURZWK"��

%\� MX[WDSRVLQJ� WKH� LQWHUHVWV� RI� KLJK�WHFK� VWDUWXSV�ZLWK� WKRVH� RI� WUDGLWLRQDOߡ
LQGXVWU\ߢ�� WKH� RSHQ� OHWWHU� DUWLFXODWHG� WKUHH� SROLWLFDO� GHPDQGV� WR� WKH� 6ZHGLVK
JRYHUQPHQW��KRXVLQJ��WD[HV��DQG�HGXFDWLRQߚZLWK�D�VSHFLDO�SULRULW\�JLYHQ�WR�WKH
ILUVW� LVVXH�� ,Q� WKHLU� OHWWHU�� WKH� 6SRWLI\� FRIRXQGHUV� H[SOLFLWO\� GHPDQGHG� EHWWHU
DFFHVV� WR�UHQWDO�DSDUWPHQWV� LQ�6WRFNKROP�WR�IDFLOLWDWH� WKH�UHFUXLWPHQW�RI�VNLOOHG
HPSOR\HHV�� 5HQW� UHJXODWLRQV� VKRXOG� EH� DEROLVKHG�� WKH\� DUJXHG�� DOORZLQJ� IRU
KLJKHU�UHQWVߚDQG�PRUH�DYDLODEOH�DSDUWPHQWVߚLQ�WKH�FLW\�FHQWHU��DV�ORZ�LQFRPH
WHQDQWV�ZRXOG�EH�IRUFHG�WR�PRYH�WR�VXEXUEDQ�DUHDV��(N�DQG�/RUHQW]RQ�DOVR�FDOOHG



IRU� ORZHU� WD[HV�RQ�HPSOR\HH�VWRFN�RSWLRQV�� ,Q�DGGLWLRQ�� WKH�6SRWLI\�FRIRXQGHUV
SURSRVHG�WKDW�FRPSXWHU�SURJUDPPLQJ�VKRXOG�EH�LQWHJUDWHG�LQ�WKH�SULPDU\�VFKRRO
FXUULFXOXP�WR�PHHW�IXWXUH�GHPDQGV�RI� WKH�LQIRUPDWLRQ�WHFKQRORJ\�VHFWRU��,I� WKH
6ZHGLVK�JRYHUQPHQW�GLG�QRW�DFW�IDVW�HQRXJK�LQ�IROORZLQJ�WKHLU�DGYLFH��WKHUH�ZDV
D�ULVN�WKDWߡ�WKRXVDQGV�RI�6SRWLI\�MREVߢ�FRXOG�EH�UHORFDWHGߡ�WR�WKH�8QLWHG�6WDWHV
LQVWHDG�RI�6ZHGHQߢ���

7KH�RSHQ� OHWWHU� UDSLGO\�UHFHLYHG�ZLGHVSUHDG�SXEOLF�DWWHQWLRQ� LQ�6ZHGHQ�DQG
FRQVHTXHQWO\� IRUPHG� WKH� VWDUWLQJ� SRLQW� IRU� WKH� �EDFNDVSRWLI\� FDPSDLJQ�� WKH
KDVKWDJ� VWDUWHG� WR�EH�XVHG� WKH�YHU\� VDPH�GD\� WKH� OHWWHU�ZDV�SXEOLVKHG��$OPRVW
LPPHGLDWHO\��D�QXPEHU�RI�7ZLWWHU�XVHUV�EHJDQ�OLQNLQJ�WR�(N�DQG�/RUHQW]RQߞV�SRVW
RQ�0HGLXP��ZLWK� VRPH� DOVR� WZHHWLQJ� LQ� (QJOLVK�� �\6SRWLIߡ IRXQGHUV� VSHDN� RXW
DJDLQVW� 6ZHGLVK� SROLWLFLDQV�� KRXVLQJ� LQ� 6WRFNKROP�� ODFN� RI� SURJUDPPHUV�� DQG
VWRFN� RSWLRQ� WD[DWLRQ�� �EDFNDVSRWLI\ߢ���� 7KH� 0HGLXP� SRVW� ZDV� DOVR� TXLFNO\
SLFNHG�XS�E\�LQWHUQDWLRQDO�MRXUQDOV��VXFK�DV�1HZVZHHN��ZKLFK�VWDWHG�WKDW�VWDUWXSV
LQ� 6ZHGHQ�ZHUH� SODQQLQJ� D� QXPEHU� RI� �SURWHVWVߡ DIWHU� WKH� IRXQGHUV� RI� 6SRWLI\
WKUHDWHQHG� WR�PRYH� WKH�ZRUOGߞV� ODUJHVW�PXVLF� VWUHDPLQJ�VHUYLFH�DZD\� IURP� WKH
FRXQWU\� XQOHVV� VLJQLILFDQW� UHIRUPV� ZHUH� PDGHߢ���� 7KLV� ZDV� DQ� DSSDUHQW
PLVLQWHUSUHWDWLRQ�RI�(N�DQG�/RUHQW]RQߞV�6ZHGLVK�OHWWHU��ZKLFK�PDLQO\�DGGUHVVHG
WKH�IXWXUH�ORFDWLRQ�RI�SRWHQWLDO�QHZ�MREV��$QRWKHU�H[DJJHUDWLRQ�ZDV�WKH�UHIHUHQFH
WR� WKH� �WKRXVDQGVߡ RI� MREVߢ� DW� 6SRWLI\�� DW� WKLV� WLPH�� RQO\� DERXW� IRXU� KXQGUHG
SHRSOH�ZHUH�ZRUNLQJ�DW�WKH�FURZGHG�6WRFNKROP�KHDGTXDUWHUV�

,Q�WKH�FRQWH[W�RI�WKLV�HYROYLQJ�GHEDWH��0DULD�5DQNND��&(2�RI�WKH�&KDPEHU�RI
&RPPHUFH�� VWDWHG� LQ� DQ� LQWHUYLHZ� WKDW� D� SRVVLEOH� UHORFDWLRQ� RI� WKH� 6SRWLI\
KHDGTXDUWHUV�ZRXOG�EH�VHYHUHO\ߡ�QHJDWLYH�IRU�WKH�LPDJH�RI�6ZHGHQߢ����)RUEHV��LQ
WXUQ�� LQWHUSUHWHG� WKH�KHDGTXDUWHUV� UHORFDWLRQ� DV� D� UHDO� WKUHDW� DQG� VWDWHG� WKDW� (N
DQG�/RUHQW]RQ�KDG�XVHG� WKHLUߡ�SRZHUIXO�YRLFHV� WR�FRPSODLQ�DERXW�PDQ\� LVVXHV
IDFLQJ� WKH� EXVLQHVV� FRPPXQLW\� LQ� 6WRFNKROP�� IURP� HGXFDWLRQ� WR� WD[HV�� DQG
HVSHFLDOO\ߨ��KRXVLQJ���5ߢ�HORFDWLRQߚIO\WWD�LQ�6ZHGLVKߚFDPH�WR�EH�RQH�RI�WKH
PRVW�FRPPRQ�ZRUGV�XVHG�LQ�WKH�DOPRVW�������WZHHWV�ZH�UHWULHYHG��WRJHWKHU�ZLWK
ZRUGV� VXFK� DV�EXVLQHVV��6ZHGHQ�� DQG� 6SRWLI\�� 6LQFH� WKH� RULJLQDO�0HGLXP� SRVW
H[WHQVLYHO\� HODERUDWHG� RQ� WKH� KRXVLQJ� VKRUWDJH� WKDW� IDFHG� IXWXUH� 6SRWLI\
HPSOR\HHV��SHRSOH�XVLQJ�WKH��EDFNDVSRWLI\�KDVKWDJ�FRQFOXGHG�WKDW�WKH�GHDUWK�RI
DSDUWPHQWV� LQ� WKH� FLW\�PLJKW� FDXVH�6SRWLI\� WR� OHDYH�6WRFNKROP��$QRWKHU� OLNHO\
UHDVRQ� WKDW� WKH� WKHPH�RI� D�KRXVLQJ� VKRUWDJH�DSSHDUHG� VR� IUHTXHQWO\�ZDV� WKDW� D
QXPEHU�RI�SROLWLFLDQV� IURP�WKH� OLEHUDO�HQG�RI�6ZHGHQߞV�SROLWLFDO�VSHFWUXP�XVHG
(N� DQG� /RUHQW]RQߞV� RSHQ� OHWWHU� WR� DUJXH� IRU� QHROLEHUDO� KRXVLQJ� UHIRUPV�� H:ߡ
QHHG�6SRWLI\�PRUH� WKDQ�6SRWLI\� QHHGV� XVߢ��$QQLH�/¶¶I�� OHDGHU� RI� WKH�6ZHGLVK



&HQWUH�3DUW\��IDPRXVO\�ZURWH�LQ�RQH�DUWLFOH���
3ROLWLFDO�VSHHFK��KRZHYHU��LV�DOZD\V�HQDFWHG�E\�D�SOXUDOLW\�RI�DFWRUV��DQG�WKH

WZHHWV�ZH�KDG�FROOHFWHG�PDGH�LW�SRVVLEOH�WR�VWXG\�LQWHUDFWLRQV�DQG�LQWHUOLQNDJHV
ZLWKLQ�WKLV�SROLWLFDO�GLVFRXUVH��:H�ORRNHG�FORVHU�DW�WKH�PRVW�IUHTXHQW�VSHDNHUV�LQ
WKH�GLVFXVVLRQ�DQG�WKHLU�SURILOHV�LQ�RUGHU�WR�VLWXDWH�WKH�DFWRUV�LQ�WKHLU�UHVSHFWLYH
QHWZRUNV��:KLOH�WKH�PRVW�DFWLYH��EDFNDVSRWLI\�GLVFXVVLRQ�RQ�7ZLWWHU�ODVWHG�OLWWOH
PRUH� WKDQ� D� ZHHN�� LWV� HPHUJHQFH� DQG� GLVDSSHDUDQFH� UHQGHUV� YLVLEOH� D� OLVW� RI
DFWRUVߚGHWHFWDEOH� DV� 7ZLWWHU� XVHUVߚLQ� D� QHWZRUN�� (YHQ� LI� WKLV� VSHFLILF� DQG
XQVWDEOH�DFWRU�QHWZRUN�KDV�QRZ�SHULVKHG��D�UHFRUGHG�GDWDEDVH�RI�WKH�LQWHUDFWLRQV
�VXFK�DV� WKH�RQH�ZH�FROOHFWHG�IURP�7ZLWWHU��FDQ�EH�XVHG� WR�UHFRQVWUXFW�GHEDWHV
DQG�PDS�RWKHU��PRUH�VWDEOH�SROLWLFDO�QHWZRUNV�� ,W�FDQ�DOVR�EH�XVHG�DV�D�ZD\� WR
XQGHUVWDQG� WKH�EURDGHU�SROLWLFDO� VLJQLILFDQFH�RI�6SRWLI\��DV�ZHOO�DV� LWV� UROH�DV�D
SROLWLFDO�LGHD�DQG�DUHQD�

2QH� SRLQW� RI� GHSDUWXUH�ZDV� WR� LQWHUURJDWH� WKH� SURILOHV� RI� WKH�PRVW� IUHTXHQW
7ZLWWHU�XVHUV� LQ� WKH��EDFNDVSRWLI\�GLVFXVVLRQ��$PRQJ� WKHVH�ZHUH�XVHUV�)UHGULN
$QGHUVVRQ� �#)HIIH������� 'LDQD� 9DQ� �#0LVV'LDQD9DQ��� .ODV� 9HVWHUJUHQ
�#NYHVWHUJUHQ��� DQG� $QGUH� )ULVN� �#$QGUHIULVN�ߚZKR�� WR� RXU� VXUSULVH�� DOO
ZRUNHG� DW� 0LOWWRQ� /DEV�� D� ILUP� WKDW� SURPLVHV� WR� GHOLYHU� �FXWWLQJ�HGJHߡ GLJLWDO
SXEOLF�DIIDLUV��DQG�GHYHORS�SURSULHWDU\�GLJLWDO� WRROVߨ��LQVSLUHG�E\�KRZ�6SRWLI\
WXUQHG� WKH�PXVLF� LQGXVWU\�RQ� LWV�KHDGߢ����$QRWKHU� QRWRULRXV� WZHHWHU� GXULQJ� WKH
�EDFNDVSRWLI\�FDPSDLJQ�ZDV�*XVWDI�5HLQIHOGW� �#*XVWDI5HLQIHOGW���1RW�RQO\� LV
KH�WKH�VRQ�RI�)UHGULN�5HLQIHOGW��IRUPHU�6ZHGLVK�SULPH�PLQLVWHU�DQG�WKH�OHDGHU�RI
WKH�OLEHUDO�FRQVHUYDWLYH�0RGHUDWH�3DUW\��KH�ZDV�DOVR�KLUHG�E\�0LOWWRQ�/DEV�MXVW
DV� WKH� �EDFNDVSRWLI\� FDPSDLJQ� ZDV� FRPLQJ� WR� DQ� HQG�� $V� ILJXUH� ���
GHPRQVWUDWHV��VHYHUDO�RI�WKH�PRVW�IUHTXHQW�SUR�6SRWLI\�WZHHWHUV�ZHUH�DVVRFLDWHG
ZLWK��RU�ZRUNHG�IRU��ULJKW�ZLQJ�SROLWLFDO�SDUWLHV��LQ�SDUWLFXODU�WKH�\RXWK�EUDQFKHV
RI� WKH� OLEHUDO�FRQVHUYDWLYH� 0RGHUDWH� 3DUW\� DQG� WKH� FHQWHU�ULJKW� OLEHUDO� &HQWUH
3DUW\�



)LJXUH����
$Q�H[WHQGHG�EXW�JUDSKLFDOO\�VLPSOLILHG�QHWZRUN�RI�VRPH�RI�WKH�PRVW�IUHTXHQW�WZHHWHUV�GXULQJ�WKH

�EDFNDVSRWLI\�FDPSDLJQ�

7KH�G\QDPLFV�RI�RQOLQH�GLVFXVVLRQV��KRZHYHU��DUH�PRUH�LOOXPLQDWLQJ�WKDQ�WKH
SDUWLFLSDQWV�WKHPVHOYHV��3DUWLFLSDWLRQ�LQ�RQOLQH�GLVFXVVLRQV�FDQ�UHYHDO�LQWHUHVWLQJ
SDWWHUQV� RI� LQWHUDFWLRQ� EHWZHHQ� WKH� DFWRUV� WKDW� HQFLUFOH� WKH� �EDFNDVSRWLI\
GLVFXVVLRQ� RQ�7ZLWWHU�� 6R�FDOOHG� LQ�GHJUHH� QHWZRUNV�� IRU� H[DPSOH��PHDVXUH� WKH
QXPEHU�RI�LQFRPLQJ�OLQNV��:KHQ�UHWZHHWV�DUH�LQFOXGHG�DV�LQ�GHJUHH�IDFWRUV��WKH\
FDQ�EH�XVHG�WR�GHWHUPLQH�SRSXODULW\�RU�LQIOXHQFH�LQ�D�VLPLODU�PDQQHU�DV�FLWDWLRQV
DUH�XVHG�LQ�VFLHQWLILF�OLWHUDWXUH�RU�ZHE�SDJHV�DUH�UDQNHG�LQ�VHDUFK�HQJLQHV��7KLV
PHWKRG� KHOSHG� XV� LGHQWLI\� DFWRUV� LQ� WKH� �EDFNDVSRWLI\� FDPSDLJQ� ZKR� ZHUH�
ZKHWKHU� LQWHQWLRQDOO\� RU� XQLQWHQWLRQDOO\�� SULQFLSDO� LQWHUORFXWRUV�� )RU� H[DPSOH�
$QQLH�/¶¶IߞV� WZHHW� �ILJXUH� ������ZKLFK� LQFOXGHG� D� SLFWXUH� RI� KHUVHOI�� UHFHLYHG
���� WZHHWV�� LQFOXGLQJ� UHWZHHWV���� 6WLOO�� VKH� DFWLYHO\� WZHHWHG� RQO\� ILYH� WLPHV
GXULQJ�WKH�FDPSDLJQ�



)LJXUH����
7ZHHW�IURP�$QQLHߚߢ\6ZHGHQ�QHHGV�IDVW�JURZLQJ�FRPSDQLHV�PRUH�WKDQ�WKH\�QHHG�6ZHGHQ���EDFNDVSRWLIߡ

/¶¶I��OHDGHU�RI�WKH�6ZHGLVK�&HQWUH�3DUW\��RQ�$SULO�����������,PDJH�FRXUWHV\�RI�WKH�&HQWUH�3DUW\�

,Q� D� VLPLODU� PDQQHU�� /LQGD� 1RUGOXQG�� DQ� HGLWRULDO� FROXPQLVW� DW� WKH� GDLO\
QHZVSDSHU�6YHQVND�'DJEODGHW�DQG�SUHYLRXVO\�WKH�OHDGHU�RI�WKH�\RXWK�EUDQFK�RI
WKH�/LEHUDOV��DFKLHYHG�D�YHU\�KLJK�LQ�GHJUHH�VWDWXV�ZKHQ�KHU�IROORZLQJ�WZHHW�ZDV
UHWZHHWHG�VL[W\�ILYH�WLPHV��DLW�WLPH�IRU�UHQWDO�DSDUWPHQW:ߡ��%HUOLQߙ����Z>HHNV@�
�����ZHHNV��*XHVVߙ��\FRXQW�����Z>HHNV@��6WRFNKROPߙ����Z>HHNV@��%UXVVHOVߙ�&>1
ZK\�EXVLQHVVHV�DUH�PRYLQJ"��EDFNDVSRWLI\ߢ����+RZHYHU��QRW�DOO�LQ�GHJUHHV�ZHUH
WKH�UHVXOW�RI�D�VXFFHVVIXO�LQWHUDFWLRQ��7KH�RIILFLDO�7ZLWWHU�DFFRXQW�RI�WKH�6ZHGLVK
6RFLDO� 'HPRFUDWV� �#VRFLDOGHPRNUDW�� GLG� QRW� WZHHW� DERXW� �EDFNDVSRWLI\� DW� DOO
EXW� UHFHLYHG�PDQ\� FULWLFDO� WZHHWV� IURP� WKH� FRQVHUYDWLYH� SDUW\ߞV� \RXWK� VHFWLRQ
�#PXIVZH��� ZKLFK� EDVLFDOO\� DUJXHG� WKDW� VRFLDO� GHPRFUDWLF� SROLWLFV� ZHUH



XQGHUPLQLQJ�EXVLQHVV�LQ�6ZHGHQ�
6RFLDO�PHGLD�VHUYLFHV�VXFK�DV�7ZLWWHU�HQFRXUDJH�WKLV�W\SH�RI�WRQJXH�LQ�FKHHN

GLDORJXH��$PRQJ�RWKHU�DVSHFWV�RI�WKH��EDFNDVSRWLI\�FDPSDLJQ�ZDV�D�SOD\OLVW�WKDW
WKH� 6WRFNKROP� &KDPEHU� RI� &RPPHUFH� FLUFXODWHG� RQ� 6SRWLI\�� HQWLWOHG
W�IHDWXUHG�SRS�VRQJV�WKDW�LQ�YDULRXV�ZD\V�DOOXGHG�WR�WKH�LGHD�RI,�ߢ�\�EDFNDVSRWLIߡ
6SRWLI\�DEDQGRQLQJ�6ZHGHQ��ILUVW�RQ�WKH�OLVW�ZDV6ߡ�KRXOG�,�6WD\�RU�6KRXOG�,�*Rߢ
E\� WKH�&ODVK��$�IHZ��EDFNDVSRWLI\�PHPHV�DOVR�FLUFXODWHG��7KH�\RXWK�ZLQJV�RI
WKH�WKUHH�FHQWHU�ULJKW�SDUWLHV�LQ�6ZHGHQ�SURGXFHG�PHPH�VW\OH�LPDJHV�LQ�VXSSRUW
RI�6SRWLI\��2QH� VORJDQ� UHDG�� �ߢ\DFND�EDN¥W�RU��EDFNDVSRWLI%ߡ �*R�EDFNZDUG�RU
VXSSRUW� 6SRWLI\��� ZLWK� EDFNZDUGQHVV� LOOXVWUDWHG� E\� D� FDVVHWWH� WDSH�� $QRWKHU
PHPH��ILJXUH������SLFWXUHG� WKH�FXUUHQW�6ZHGLVK�SULPH�PLQLVWHU��6WHIDQ�/¶IYHQ�
KROGLQJ� DQ� ROG�IDVKLRQHG� FDVVHWWH� WDSH� LQ� KLV� KDQG�� DVNLQJ� KLPVHOI�� �9DGߡ ¤U
SUREOHPHW"ߢ��:KDWߞV�WKH�SUREOHP"����

)LJXUH����
�EDFNDVSRWLI\�DQG�WKH�ORFDO�SURGXFWLRQ�RI�PHPHV�V�WKH�SUREOHP"���WKH�6ZHGLVKߞKDW:��ߢ"9DG�¤U�SUREOHPHWߡ�

SULPH�PLQLVWHU�DQG�6RFLDO�'HPRFUDW��6WHIDQ�/¶IYHQ��DVNV�LQ�D�WZLWWHU�PHPH�IURP�#5RGJURQURUD�

%\�DGYRFDWLQJ�D�PRUH� OLEHUDO�EXVLQHVV� FOLPDWH�� WKH��EDFNDVSRWLI\�FDPSDLJQ
FOHDUO\� KDG� DQ� LGHRORJLFDO� SXUSRVH��6ZHGLVK� ULJKW�ZLQJ�SDUWLHV� VLPSO\� VDZ� WKH
RSSRUWXQLW\� WR� DOLJQ� WKHPVHOYHV� ZLWK� D� JOREDOO\� VXFFHVVIXO� FRPSDQ\�� XVLQJ
6SRWLI\� WR� WU\� WR� JDLQ� DSSURYDO� IRU� HQWUHSUHQHXULDO� SROLWLFDO� LGHDV�� 6LQFH� WKH
6WRFNKROP� &KDPEHU� RI� &RPPHUFH� LV� WKH� OHDGLQJ� EXVLQHVV� RUJDQL]DWLRQ� LQ



6ZHGHQߞV�FDSLWDO�UHJLRQ��LWV�DFWLYH�UROH�GXULQJ�WKH�FDPSDLJQ�ZDV�QRW�VXUSULVLQJ�
%XW�RXU�QHWZRUN�DQDO\VLV�RI� UHWULHYHG� WZHHWV� IURP��EDFNDVSRWLI\�DOVR�UHYHDOV�D
QXPEHU� RI� GLVWLQFW� OLQNV� WR� SHUVRQV� DQG�RUJDQL]DWLRQV� RQ� WKH� ULJKW�ZLQJ�RI� WKH
SROLWLFDO�VSHFWUXP�

6XUSULVLQJO\��6SRWLI\�LWVHOI�GLG�QRW�WDNH�SDUW�LQ�WKH��EDFNDVSRWLI\�FDPSDLJQ�LQ
DQ\�YLVLEOH�ZD\��$IWHU�SXEOLVKLQJ�WKHLU�RSHQ�OHWWHU��(N�DQG�/RUHQW]RQ�UHPDLQHG
VLOHQW��2QH�FRQFUHWH�EORZEDFN�DJDLQVW�6SRWLI\�QHYHUWKHOHVV�DURVH�ZKHQ�LW�EHFDPH
SXEOLFO\� NQRZQ� WKDW� WKH� FRPSDQ\ߚGHVSLWH� LWV� FRPSODLQWV� DERXW� 6WRFNKROPߞV
KRXVLQJ� GHILFLHQFLHVߚKDG� WXUQHG� GRZQ� DQ� RIIHU� IURP� -¤UI¤OOD� PXQLFLSDOLW\� WR
UHQW� WZHQW\�IRXU� QHZO\�EXLOW� DSDUWPHQWV� IRU� LWV� HPSOR\HHV���� -¤UI¤OOD� LV� D�ZHOO�
FRQQHFWHG�VXEXUE��DQG�WKH�FRPPXWH�WR�6SRWLI\ߞV�KHDGTXDUWHUV�ZRXOG�KDYH�EHHQ
RQO\� WZHQW\�ILYH�PLQXWHV� ORQJ��ZKLFK� LV� FRQVLGHUDEO\� VKRUWHU� WKDQ� WKH� DYHUDJH
FRPPXWH� IRU� UHVLGHQWV� LQ� WKH� 6WRFNKROP� DUHD�� 7KDW� 6SRWLI\� GHFOLQHG� WR� DFFHSW
WKHVH� DSDUWPHQWV� OHG� WR� D� GLVFXVVLRQ� DERXW� WKH� UROH� RI� XUEDQLW\� LQ� DWWUDFWLQJ
VNLOOHG� HPSOR\HHV� LQ� D� JOREDO� ODERU� PDUNHW�� 6XSSRUWHUV� RI� WKH� �EDFNDVSRWLI\
FDPSDLJQ�GHIHQGHG�6SRWLI\ߞV�GHFLVLRQ��,W�ZRXOG�EHߡ�HPEDUUDVVLQJߢ�IRU�6SRWLI\�WR
RIIHU�HPSOR\HHV�KRXVLQJ�LQ�D�VXEXUE�VXFK�DV�-¤UI¤OOD��WZHHWHG�D�UHSUHVHQWDWLYH�RI
WKH� &RQIHGHUDWLRQ� RI� 6ZHGLVK� (QWHUSULVHV���� $QG� WKH� PRVW� LQIOXHQWLDO� RI
6ZHGHQߞV� HGLWRULDO� SDJHV��'DJHQV�1\KHWHU�� ZURWH�� �Q$ߡ LQWHUQDWLRQDO� FRPSDQ\�
ZLWK� HPSOR\HHV�ZKR� FKRRVH� EHWZHHQ� OLYLQJ� LQ�1HZ�<RUN�� 6DQ� )UDQFLVFR�� DQG
6WRFNKROP��FDQQRW�GLUHFW�SHRSOH�WR�D�VXEXUEDQ�EHG��(VSHFLDOO\�IRU�WKH�\RXQJ��WKH
FLW\�LV�DQ�DWWUDFWLRQ�DQG�DQ�HPSOR\HH�EHQHILW�LQ�LWVHOIߢ���

$V�RXU�LQWHUYHQWLRQ�GHPRQVWUDWHV��WKH��EDFNDVSRWLI\�FDPSDLJQ�VKHGV�OLJKW�RQ
WKH�SROLWLFDO�VLJQLILFDQFH�RI�6SRWLI\�LQ�6ZHGHQ��,W�VKRZV�WKDW�WKH�FRPSDQ\�FDQ�EH
OLQNHG� WR� HOLWH� OREE\LQJ� HIIRUWV� DQG�SROLWLFDO� VWUDWHJLHV� WKDW� JR�ZD\�EH\RQG� WKH
PXVLF�LQGXVWU\�RU�HYHQ�WKH�WHFK�VHFWRU��:LWKLQ�VXFK�D�GLVFRXUVH��6SRWLI\�DSSHDUV
DV� D�QDWLRQDO� LFRQ�� D�GLVUXSWLYH� HQWUHSUHQHXULDO�KHUR�� DQG�D�SLRQHHULQJ� LQGXVWU\
DFWRU� ZLWK� SUHHPLQHQW� LPSRUWDQFH� IRU� WKH� IXWXUH� RI� WKH� 6ZHGLVK� HFRQRP\�
7KURXJK�WKH�7ZLWWHU�FDPSDLJQ��6SRWLI\�ZDV�DOVR�GHHSO\�GUDZQ�LQWR�SDUW\�SROLWLFV�
DV�PDQLIHVWHG�E\�WKH�SDUWLFLSDWLRQ�DQG�XWWHUDQFHV�RI�SROLWLFLDQV�IURP�FHQWULVW�DQG
ULJKW�ZLQJ� SDUWLHV�� :KDW� PRELOL]HG� SROLWLFDO� GLVFRXUVH� RYHU� WKH� FRXUVH� RI� WKH
�EDFNDVSRWLI\� FDPSDLJQ� ZHUH�PDLQO\� WKH� FRQGLWLRQV� RI� HQWUHSUHQHXUVKLS�� 7KLV
VKRZV� KRZ� 6SRWLI\� LV� QRW� VLPSO\� D� WHFK� FRPSDQ\� EXW� DQ� DFWRU� DURXQG� ZKLFK
ODUJHU� SROLWLFDO� FODLPV� PD\� EH� IRUPHG�� %\� LQWHUYHQLQJ� LQߚDQG� FDUHIXOO\
XQSDFNLQJߚWKH� DFWLRQV� WKDW� RFFXUUHG� DURXQG� WKH� �EDFNDVSRWLI\� FDPSDLJQ�� DQ
LPDJH� RI� 6SRWLI\� DV� D� ORFXV� IRU� SROLWLFDO� WHQVLRQ� DULVHV�� 1RWDEO\�� PXVLF� ZDV
KDUGO\�PHQWLRQHG�DW�DOO�LQ�WKHVH�GLVFXVVLRQV��$SDUW�IURP�WKH�RFFDVLRQDO�UHIHUHQFH



WR� SLFWXUHV� RI� FDVVHWWH� WDSHV� LW� UHPDLQV� VRPHZKDW� LURQLF� WKDW� 6SRWLI\� ZDV
QHYHUWKHOHVV�DOZD\V�IUDPHG�DQG�SRUWUD\HG�DV�WKH�IXWXUH�RI�PXVLF�GLVWULEXWLRQ�

1RWHV

���(ULN�1LOVRQ�� �ULWLNHQ�Y¤[HU�HIWHU�6SRWLI\V�EUHY.ߡ� �HW'ߝ ¤U�EHGU¶YOLJWߢߞ�� >&ULWLFLVP�JURZV�DIWHU�6SRWLI\ߞV
OHWWHU����6YHQVND�'DJEODGHW��$SULO�����������KWWSV@ߢ�V�VDGߞW,ߡ���ZZZ�VYG�VH�NULWLNHQ�YD[HU�HIWHU�VSRWLI\V�EUHY
�GHW�DU�EHGURYOLJW�RP�QDULQJVOLY�GLJLWDOW�

���0DUFHO�%URHUVPD�DQG�7RGG�*UDKDP6ߡ��RFLDO�0HGLD�DV�%HDW��7ZHHWV�DV�D�1HZV�6RXUFH�GXULQJ�WKH�����
%ULWLVK� DQG� 'XWFK� (OHFWLRQVߢ�� -RXUQDOLVP� 3UDFWLFH� ��� QR�� �� �������� ���ߙ����
GRL������������������������������

��� 6HH�� IRU� H[DPSOH�� -RQDV� $QGHUVVRQ� 6FKZDU]� DQG� -RKDQ� +DPPDUOXQG�� �RQWH[WI¶UOXVW.ߡ RFK
NRQWH[WNROODSV�� 0HWRGSUREOHP� YLG� LQQHK¥OOVDQDO\V� DY� VRFLDOD� PHGLHUߢ�� >&RQWH[WXDO� ORVV� DQG� FROODSVH�
0HWKRGRORJLFDO�SUREOHPV�LQ�FRQWHQW�DQDO\VLV�RI�VRFLDO�PHGLD@��1RUGLFRP�,QIRUPDWLRQ�����QR�����������ߙ���
���� DQG�%UXQR�/DWRXU� HW� DO��� �7KH�:KROHߝߝߝ ,V�$OZD\V� 6PDOOHU� WKDQ� ,WV� 3DUWVߚߞ$�'LJLWDO� 7HVW� RI�*DEULHO
7DUGHVߞ� 0RQDGVߢ�� %ULWLVK� -RXUQDO� RI� 6RFLRORJ\� ���� QR�� �� �������� �������ߙ� GRL���������M������
����������������[�

���)RU�D�GHWDLOHG�GLVFXVVLRQ�DQG�DQDO\VLV�RI� WKH�7ZLWWHU�FDPSDLJQ�� VHH�5DVPXV�)OHLVFKHU�DQG�&KULVWRSKHU
.XOOHQEHUJ�� �7KHߡ 3ROLWLFDO� 6LJQLILFDQFH� RI� 6SRWLI\� LQ� 6ZHGHQߚ$QDO\VLQJ� WKH� �EDFNDVSRWLI\� &DPSDLJQ
XVLQJ�7ZLWWHU�'DWDߢ��&XOWXUH�8QERXQG�����QR�����������

��� 3DPHOD� 'DYLGVVRQ� DQG� 2OOH� )LQGDKO�� 6YHQVNDUQD� RFK� LQWHUQHW� ������ 8QGHUV¶NQLQJ� RP� VYHQVNDUQDV
LQWHUQHWYDQRU��>6ZHGHV�DQG�WKH�LQWHUQHW�������5HSRUW�RQ�6ZHGLVK�LQWHUQHW�KDELWV@��HG��0DULDQQH�$KOJUHQ��Y�
���� �6WRFNKROP�� ,QWHUQHWVWLIWHOVHQ� L� 6YHULJH�� ������� ���� KWWSV���ZZZ�LLV�VH�GRFV�6YHQVNDUQDBRFKBLQWHUQHW
B�����SGI�

���2XU�VHDUFK�IRU6ߡ�SRWLI\ߢ�LQ�WKH�6ZHGLVK�SDUOLDPHQWDU\�PLQXWHVߚZKLFK�DUH�SXEOLFO\�DYDLODEOH�RQOLQHߚ
JHQHUDWHG� ���� UHVXOWV�� 6HDUFK� UHVXOWV� IRU� �ߢ�\6SRWLIߡ 6YHULJHV� ULNVGDJ�� DFFHVVHG� -XQH� ��� �����
KWWS���ZZZ�ULNVGDJHQ�VH�VY�JOREDO�VRN�"T VSRWLI\�

���6WHIDQ�/¶IYHQ��VSHHFK�DW�WKH�5R\DO�6ZHGLVK�$FDGHP\�RI�(QJLQHHULQJ�6FLHQFHV��6WRFNKROP��-DQXDU\����
������ *RYHUQPHQW� 2IILFHV� RI� 6ZHGHQ�� KWWS���ZZZ�JRYHUQPHQW�VH�VSHHFKHV���������VSHHFK�E\�SULPH�
PLQLVWHU�VWHIDQ�ORIYHQ�DW�LYD��

���%ULGJHW�GH�0DLQHߡ��,QVLGH�6SRWLI\ߞV�,QVDQHO\�&RRO�6WRFNKROP�2IILFHVߢ��&ROOHFWLYH�+XE��$XJXVW����������
KWWS���FROOHFWLYHKXE�FRP���������LQVLGH�VSRWLI\V�LQVDQHO\�FRRO�VWRFNKROP�RIILFHV��

���6HEDVWLDQ�2UUH6ߡ��SRWLI\�KDU�HJHQ�ERVWDGVN¶6<�ߢ�SRWLI\�KDV�LWV�RZQ�KRXVLQJ�TXHXH@��6YHQVND�'DJEODGHW�
0DUFK�����������KWWSV���ZZZ�VYG�VH�VSRWLI\�KDU�HJHQ�ERVWDGVNR�

����'DQLHO�(N�DQG�0DUWLQ�/RUHQW]RQ��#6SRWLI\6(�9ߡ��L�P¥VWH�DJHUD�HOOHU�EOL�RPVSUXQJQDߢ��>:H�PXVW�DFW�RU
EH� RYHUWDNHQ�@�� 0HGLXP�� $SULO� ���� ������ KWWSV���PHGLXP�FRP�#6SRWLI\6(�YL�P¥VWH�DJHUD�HOOHU�EOL�
RPVSUXQJQD����EE�E���HE�

����(N�DQG�/RUHQW]RQ9ߡ��L�P¥VWH�DJHUDߢ�

����$QGUHDV� 6MRVWURP� �#$QGUHDV6MRVWURP���7ZLWWHU��$SULO� ���� ������ KWWSV���WZLWWHU�FRP�$QGUHDV6MRVWURP
�VWDWXV��������������������

����$QWKRQ\�&XWKEHUWVRQ6ߡ��ZHGLVK�6WDUWXSV�3URWHVW�DV�6SRWLI\�7KUHDWHQV� WR�/HDYH�&RXQWU\�1ߢ�HZVZHHN�
$SULO� ���� ������ KWWS���ZZZ�QHZVZHHN�FRP�VZHGLVK�VWDUWXSV�SURWHVW�VSRWLI\�WKUHDWHQV�OHDYH�FRXQWU\�



�������

����1LOVRQߡ��.ULWLNHQ�Y¤[HUߢ�

����+XJK�0F,QW\UH6ߡ��SRWLI\�0D\�6RRQ�/HDYH�6ZHGHQ��$FFRUGLQJ� WR� ,WV�&(2ߢ��)RUEHV��$SULO����������
KWWSV���ZZZ�IRUEHV�FRP�VLWHV�KXJKPFLQW\UH������������VSRWLI\�PD\�VRRQ�OHDYH�VZHGHQ�DFFRUGLQJ�WR�LWV�
FHR��

����$QQLH�/¶¶I�DQG�(PLO�.¤OOVWU¶P9ߡ��L�EHK¶YHU�6SRWLI\�PHU�¤Q�6SRWLI\�EHK¶YHU�RVVߢ� >:H�QHHG�6SRWLI\
PRUH�WKDQ�6SRWLI\�QHHGV�XV@��([SUHVVHQ��$SULO�����������KWWSV���ZZZ�H[SUHVVHQ�VH�GHEDWW�YL�EHKRYHU�VSRWLI\
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"\KHUH�,V�6SRWLI:ߍߍߍ�

'DQLHO� (N�� 6SRWLI\ߞV� FRIRXQGHU� DQG� &(2�� KDV� EHHQ� FDOOHG� WKH� PRVW� SRZHUIXO
SHUVRQ� LQ� WKH�PXVLF�EXVLQHVV���DV�ZHOO�DV�RQH�RIߡ�WKH�PRVW� LQIOXHQWLDO�PLQGV� LQ
WHFKߢ��� ,Q� ������ KH�PDGH� LW� RQ�7LPH�PDJD]LQHߞV� OLVW� RI� WKH�ZRUOGߞV� ����PRVWߡ
LQIOXHQWLDO�SHRSOHߢ�IRU�KDYLQJߡ�KHOSHG�WUDQVIRUP�WKH�ZD\�SHRSOH�OLVWHQ�WR�PXVLF
DQG� WKH�ZD\�DUWLVWV� LQWHUDFW�ZLWK� IDQVߢ���%DVHG�RQ�ZKDW� WKH�SUHVV� UHSRUWV�DERXW
6SRWLI\�� LW� ZRXOG� VHHP� WKDW� 'DQLHO� (N� UXOHV� DQ� HPSLUH� DQG� LV� GHVWLQHG� WR
LPSOHPHQW�D�SHUVRQDO�DQG�XQLTXH�YLVLRQ�RI�WHFKQRORJ\�DQG�PXVLF��:KLOH�6SRWLI\
FHUWDLQO\� LV� VKDSLQJ� WKH� ZD\� PXVLF� LV� DWWHQGHG� WR�� WKH� KDELWXDO� DWWULEXWLRQ� RI
DJHQF\� DQG� SRZHU� WR� WKLV� FRPSDQ\� DQG� LWV�&(2� UDLVHV�PRUH� TXHVWLRQV� WKDQ� LW
DQVZHUV��:KDW�NLQG�RI�DXWRQRP\�GRHV�6SRWLI\�SRVVHVV�DV�D�FRUSRUDWH�HQWHUSULVH"
:KDW� PDNHV� 6SRWLI\� D� 6ZHGLVK� VXFFHVV� VWRU\�� JLYHQ� WKH� ILQDQFLDO� ORVVHV� WKH
FRPSDQ\� KDV� VXVWDLQHG� HDFK� \HDU� RI� LWV� H[LVWHQFH"�:KR� RZQV� DQG� UXOHV� RYHU
PXVLF�VWUHDPLQJ"

6SRWLI\ߞV�VWRU\�LV�RIWHQ�WROG�DV�D�QDUUDWLYH�RI�KRZ�WKH�ULVH�RI�VWUHDPLQJ�FDXVHG
WKH�GHFOLQH�RI�SLUDF\��WKXV�VDYLQJ�WKH�PXVLF�LQGXVWU\�IURP�FULVLV�\URP�WKH�YHU(ߡ�
EHJLQQLQJ��RXU�YLVLRQ�ZDV�WR�RIIHU�D�OHJDO�PXVLF�VHUYLFH��DV�JRRG�RU�EHWWHU�WKDQ
WKH�SLUDWH�VLWHV��JLYLQJ�XVHUV�DFFHVV�WR�DOO�PXVLF�LQ�WKH�ZRUOG��IRU�IUHH�7ߢ�KDW�ZDV
KRZ�(N�SXW�LW�LQ��������7RGD\��KH�ZRXOG�RPLW�WKH�ODVW�WZR�ZRUGV��$V�WKLV�FKDSWHU
ZLOO� GHPRQVWUDWH�� KRZHYHU�� KLVWRU\� GLG� QRW� IROORZ� D� OLQHDU� SDWK� JXLGHG� E\
HQWUHSUHQHXULDO�YLVLRQ��5DWKHU��ZH�DUJXH�WKDW�6SRWLI\� LV�D�VKDSH�VKLIWLQJ�VHUYLFH
GHYHORSHG� E\� D� FRPSDQ\� WKDW� FRQVWDQWO\� DGMXVWHG�� LI� QRW� HQWLUHO\� FKDQJHG�� LWV
PDLQ�VWUDWHJLHV�DQG�JRDOV��$FFRUGLQJO\�� WKH�HPHUJHQFH�RI�PXVLF�VWUHDPLQJ�DV�D
FXOWXUDO� SUDFWLFH� FDQ�EH�KLVWRULFL]HG� LQ�PRUH� WKDQ�RQH�ZD\��:KLOH�6SRWLI\�ZLOO
DSSHDU�DV�D�NH\�DFWRU� LQ�DQ\�KLVWRULFDO�QDUUDWLYH�� WKH�FRPSDQ\�KDV�SOD\HG�PRUH
WKDQ�RQH�UROHߚDQG�QRW�DOZD\V�VXFFHVVIXOO\�



7KH�3UHFDULW\�RI�6SRWLI\

7KH�ILUVW� WKLQJ� WR�QRWH� LV� WKDW� WKH�FRPSDQ\� LV�QRW�RZQHG�E\� LWV� IRXQGHUV��$IWHU
IRXQGLQJ� WKH� FRPSDQ\� LQ� ������ 'DQLHO� (N� DQG� 0DUWLQ� /RUHQW]RQ� ORVW� WKHLU
PDMRULW\�VKDUH�E\�������6LQFH�WKHQߚDW�OHDVW�XQWLO�LWV�,32�LQ�$SULO6ߚ�����SRWLI\
KDV� EHHQ� SULQFLSDOO\� RZQHG� E\� D� QXPEHU� RI� YHQWXUH� FDSLWDO� ILUPV� EDVHG� LQ
GLIIHUHQW� SDUWV� RI� WKH� ZRUOG�� 7KHLU� SULPDU\� LQWHUHVW� LV� QRW� WR� PDNH� 6SRWLI\
SURILWDEOH�EXW�WR�PDNH�LW�YDOXDEOH��9HQWXUH�FDSLWDO�EHWV�RQ�UHWXUQ�RQ�LQYHVWPHQWV
DW� WKH� WLPH� RI� DQ� �ߢ�H[LWߡ WKDW� LV�� ZKHQ� 6SRWLI\� LV� HLWKHU� DFTXLUHG� E\� D� ODUJHU
FRUSRUDWLRQ� RU� LQWURGXFHG� DW� WKH� VWRFN� H[FKDQJH�� 0HDQZKLOH�� PRUH� DQG� PRUH
YHQWXUH�FDSLWDO� LV�QHHGHG�WR�FRYHU�WKH�UHFXUULQJ�ORVVHV�DQG�NHHS�XS�WKH�JURZWK�
6R��ZKLOH� WKH� H[HFXWLYHV�PXVW� VXEPLW� WR� WKH� RZQHUV�� WKH� FXUUHQW� RZQHUV�PXVW
VXEPLW�WR�WKH�H[SHFWDWLRQV�DWWULEXWHG�WR�DQ�LPDJLQHG�IXWXUH�RU�WKH�FDSLWDO�PD\�EH
ORVW��

+RZHYHU��RZQHUVKLS�GRHV�QRW�HTXDO�FRQWURO��6SRWLI\ߞV�YHU\�H[LVWHQFH�UHPDLQV
GHSHQGHQW� RQ� WKH� ZLOOLQJQHVV� RI� WKH� VR�FDOOHG� %LJ� 7KUHHߚWKH� JOREDO� UHFRUG
FRPSDQLHV� 8QLYHUVDO�� 6RQ\�� DQG� :DUQHUߚWR� UHQHZ� PXVLF� OLFHQVLQJ� GHDOV�� ,Q
HVVHQFH��WKHVH�PXVW�QRW�GHPDQG�PRUH�UR\DOWLHV�WKDQ�6SRWLI\�LV�DEOH�WR�SD\��7KH
%LJ� 7KUHH� IRUP� DQ� ROLJRSRO\� WKDW� FDQ� DFW� DV� D� FDUWHO� ZKHQ� GHDOLQJ� ZLWK� DQ\
PXVLF�VWUHDPLQJ�VHUYLFH��,PSRUWDQWO\��6SRWLI\�DQG�LWV�FRPSHWLWRUV�DOO�GHSHQG�RQ
WKH� VDPH� SURGXFW�� D� GLVWULEXWLRQ� OLFHQVH� IRU� ZKDW� FRQVXPHUV� DFFHSW� WR� EH� DOOߡ
PXVLF�7ߢ�KLV�SURGXFW�FDQ�EH�ERXJKW� IURP�RQO\�RQH�VRXUFH�� WKH� UHFRUGHG�PXVLF
FDUWHO�OHG�E\�WKH�%LJ�7KUHH��:LWK�D�IHZ�H[FHSWLRQV��6SRWLI\�DQG�LWV�FRPSHWLWRUV
RIIHU� WKH� VDPH� FDWDORJ� RI�PXVLF�� ,Q�ZKDW� VHQVH�� WKHQ�� FRXOG� 6SRWLI\� SRVVHVV� D
RXOG�LW�EH�SRVVLEOH�IRU�WKH�%LJ�7KUHH�WR�VWDUW�WKHLU:�"ߢXQLTXH�VHOOLQJ�SURSRVLWLRQߡ
RZQ�PXVLF�VWUHDPLQJ�VHUYLFH�DQG�OHW�6SRWLI\�YDQLVK��DIWHU�KDYLQJ�VTXHH]HG�LW�RQ
YHQWXUH� FDSLWDO"� 7KH� DQVZHU� WR� WKHVH� TXHVWLRQV� GHSHQGV� RQ� ZKHWKHU� RQH
FRQVLGHUV�6SRWLI\�WR�EH�VLPSO\�DQ�LQWHUPHGLDU\�RU�UDWKHU�WKH�SURGXFHU�RI�D�QHZ
FRPPRGLW\ߚD�SHUVRQDOL]HG�PXVLF�H[SHULHQFH�

<HW�6SRWLI\�LV�GHSHQGHQW�RQ�PRUH�WKDQ�YHQWXUH�FDSLWDO�DQG�PXVLF�OLFHQVHV��7R
GHOLYHU� LWV� SURGXFW� WR� FRQVXPHUV�� WKH� VHUYLFH� DOVR� QHFHVVLWDWHV� D� ODUJHU
LQIUDVWUXFWXUH��DV�ZH�ZLOO�GLVFXVV�LQ�JUHDWHU�GHSWK�LQ�WKH�QH[W�FKDSWHU��$W�WKH�RQH
HQG�� WKHUH� QHHG� WR� EH� GDWD� FHQWHUV� WR� VHQG� RXW�PXVLF� ILOHV� DQG� IHWFK� EDFN� XVHU
GDWD��$W� WKH� RWKHU� HQG�� FRQVXPHUV� QHHG� WR� KDYH� DSSURSULDWH� SOD\EDFN� GHYLFHV�
LGHDOO\�� 6SRWLI\� ZRXOG� KDYH� LWV� VRIWZDUH� SUHLQVWDOOHG� LQ� HYHU\WKLQJ� IURP
VPDUWSKRQHV�WR�FDUV��,Q�EHWZHHQ�WKHVH�WZR�HQGV��WKHUH�PXVW�EH�HQRXJK�DYDLODEOH
EDQGZLGWK� IRU� PXVLF� WR� NHHS� VWUHDPLQJ� ZLWKRXW� LQWHUUXSWLRQ�� 7R� JXDUDQWHH� D



IDYRUDEOH� LQIUDVWUXFWXUH�� 6SRWLI\� KDV� FORVHG� QXPHURXV� GHDOV� ZLWK� GDWD� FHQWHU
RSHUDWRUV��KDUGZDUH�PDQXIDFWXUHUV��DQG�WHOHFRP�FDUULHUV�

1RQH� RI� WKLV� LV� XQLTXH� IRU� D� PXVLF� VWUHDPLQJ� VHUYLFH�� 7KH� GHSHQGHQFH� RQ
YHQWXUH� FDSLWDO� DQG� LQIUDVWUXFWXUH� RSHUDWRUV� LV� D� FKDUDFWHULVWLF� IHDWXUH� RI� PRVW
WHFKQRORJ\�VWDUWXSV�WKDW� LQWHQG�WR�EHFRPH�SODWIRUPV��$V�ZH�KDYH�DUJXHG�LQ� WKH
LQWURGXFWLRQ��FXUUHQW�SODWIRUP�GLVFRXUVH�WHQGV�WR�RYHUVWDWH�WKH�SRZHU�WKDW�LV�LQ�D
SODWIRUP�� GRZQSOD\LQJ� WKH� YDULHW\� RI� SRVLWLRQV� WKHVH� FRPSDQLHV� PD\� WDNH� RQ
PDUNHWV��6SRWLI\ߞV�FXUUHQW�GRPLQDQFH�LQ�PXVLF�VWUHDPLQJ�GRHV�QRW�VLPSO\�PLUURU
WKH�PDUNHW�GRPLQDQFH�HQMR\HG�E\�RWKHU�SODWIRUPV��VXFK�DV�)DFHERRN��7KH�ODWWHU
LV� GHVLJQHG� WR� IDFLOLWDWH� IRUPV� RI� H[FKDQJH� EHWZHHQ� XVHUV�� QRW� WR� GLVWULEXWH
FRS\ULJKWHG� ZRUNV�� 7KH� RSSRVLWH� JRHV� IRU� 6SRWLI\�� ZKLFK� PDNHV� LWV� VXUYLYDO
PRUH�GHSHQGHQW�RQ�OLFHQVHV��&RS\ULJKW�DOVR�ZRUNV�GLIIHUHQWO\�LQ�GLIIHUHQW�PHGLD�
,Q�PXVLF�� FRS\ULJKW� SURWHFWV� WKH�PXVLFDO�ZRUN�RI� VRQJZULWHUV� DQG� O\ULFLVWV� DQG
DOORZV� IRU� WKHVH� ULJKWV� WR� EH�PRQRSROL]HG� E\� FROOHFWLQJ� VRFLHWLHV��%XW� WKHUH� LV
DOVR�D�VHSDUDWH� ULJKW� WR� WKH�VRXQG�UHFRUGLQJ��ZKLFK�XVXDOO\�EHORQJV� WR�D� UHFRUG
FRPSDQ\��7KLV�OHJDO�FRQVWUXFWLRQ�ZDV�KLVWRULFDOO\�PRWLYDWHG�E\�WKH�KLJK�FRVWV�RI
UHFRUGLQJ� VRXQG�� :KLOH� WKDW� FLUFXPVWDQFH� KDV� FKDQJHG�� WKH� UHFRUG� LQGXVWU\
FHPHQWHG�D�YHU\�VWURQJ�PDUNHW�SRVLWLRQ�WKDQNV�WR�WKHVHߡ�UHODWHG�ULJKWVߢ��

(YHU� VLQFH� WKH� WDSH� UHFRUGHU�ZDV� LQWURGXFHG�� WKH� GHYHORSPHQW� RI� FRQVXPHU
HOHFWURQLFV�KDV�WHQGHG�WR�JUDGXDOO\�XQGHUPLQH�WKH�HQIRUFHDELOLW\�RI�WKHVH�ULJKWV�
7KLV�SURFHVV�DFFHOHUDWHG�LQ�WKH�GLJLWDO�UHDOP�ZLWK�WKH�SUROLIHUDWLRQ�RI�ILOH�VKDULQJ
QHWZRUNV�VXFK�DV�7KH�3LUDWH�%D\��DOVR�EDVHG�LQ�6ZHGHQ��7KH�UHFRUG�LQGXVWU\�ZDV
WKURZQ� LQWR� D� FULVLVߚWR� ZKLFK� 6SRWLI\� FRXOG� SUHVHQW� LWVHOI� DV� D� VROXWLRQ�
6SRWLI\ߞV� HDUO\� KLVWRU\� LV� WKHUHIRUH� HQWDQJOHG�ZLWK� �6ZHGLVK�� SROLWLFV�� DQG� WKLV
FKDSWHU�ZLOO�GHPRQVWUDWH�WKH�VHUYLFHߞV�DPELYDOHQW�UHODWLRQVKLS�WR�PXVLF�SLUDF\�

6SRWLI\�� LQ� RWKHU� ZRUGV�� UHOLHV� QRW� RQO\� RQ� LQYHVWRUV�� ULJKWV� KROGHUV�� DQG
QHWZRUN� RSHUDWRUV� EXW� DOVR� RQ� SROLF\PDNHUV�� 0XVLF� SLUDF\� PXVW� QRW� EH� WRR
UDPSDQW�� FROOHFWLQJ� VRFLHWLHV� WRR� SRZHUIXO�� RU� SULYDF\� SURWHFWLRQV� WRR� VWULFW� LI
6SRWLI\�LV�WR�VXFFHHG�LQ�D�FRXQWU\��5DWKHU�WKDQ�EHLQJ�DQ�DXWRQRPRXV�DFWRU�ZLWK
WKH� SRZHU� WR� VKDSH� WKH� IXWXUH� RI� WKH� PXVLF� EXVLQHVV�� 6SRWLI\� H[LVWV� DW� WKH
LQWHUVHFWLRQ�RI�LQGXVWULHV�VXFK�DV�PXVLF��DGYHUWLVLQJ��WHFKQRORJ\��DQG�ILQDQFH�

$FFRUGLQJO\�� WKH�KLVWRU\�RI�6SRWLI\� LV� QRW� MXVW� D� VWRU\�RI� VXFFHVV� EXW� DOVR� D
VWRU\� RI� SUHFDULW\�� 7R� NHHS� DIORDW�� DQG� WR� DWWUDFW� QHZ� YHQWXUH� FDSLWDO� WKDW� FDQ
FRYHU� LWV� ORVVHV� EHIRUH� DQ� DFTXLVLWLRQ� RU� ,32�� 6SRWLI\� KDV� WR� VXVWDLQ� WKH� K\SH
DURXQG�LWV�VHUYLFH��IUDPLQJ�LW�DV�D�OLIHVW\OH�IRU�XVHUV�DQG�DQ�HFRQRPLF�RSSRUWXQLW\
IRU�DUWLVWV��6SRWLI\�DOVR�KDV� WR�PDLQWDLQ� WKH� LPDJH�RI�D�FRPSDQ\� WKDW� LV�DOZD\V
H[SDQGLQJ�� ORRNLQJ� IRUZDUG�� DQG� KHDGHG� RQ� WKH� VWUDLJKW� SDWK� WRZDUG� D� IXWXUH



PRQRSRO\�SRVLWLRQ��,Q�HDFK�FRXQWU\��6SRWLI\�KDV�KDG�WR�DGDSW�WR�GLIIHUHQW�SDWWHUQV
RI�PXVLF�XVH�DQG�PDNH�GHDOV�ZLWK�GLIIHUHQW�SDUWQHUV��$OO�WKHVH�LQWHUDFWLRQV�KDYH
FRQWULEXWHG�WR�KRZ�6SRWLI\�KDV�FKDQJHG�LWV�LQWHUIDFH��DZD\�IURP�WKH�FHQWUDOLW\�RI
WKH�VHDUFK�ER[�DQG�WRZDUG�WKH�SURPLVH�RIߡ�WKH�ULJKW�PXVLF�IRU�HYHU\�PRPHQWߢ�

7KH�TXHVWLRQ�KDV�RIWHQ�EHHQ�DVNHG�ZKHWKHU�6SRWLI\�KDV�D�VXVWDLQDEOH�EXVLQHVV
PRGHO�RU�QRW��:H�GR�QRW� DLP� WR� DQVZHU� WKDW�TXHVWLRQ�KHUH��7KH�TXHVWLRQ� LWVHOI
VHHPV�LQDGHTXDWH��DV�QR�EXVLQHVV�FDQ�VXVWDLQ�LWVHOI�RQ�D�PDUNHW��5DWKHU��LW�PXVW
EH� VXVWDLQHG� E\� RWKHUV�� DV� WKH� IROORZLQJ� KLVWRULFDO� QDUUDWLYH� RI� 6SRWLI\� ZLOO
GHPRQVWUDWH�

+RZ�WR�+LVWRULFL]H�6SRWLI\"

:KDW�LV�6SRWLI\"�)LUVW��LW�LV�WKH�QDPH�RI�D�FRPSDQ\��6HFRQG��LW�LV�WKH�QDPH�RI�WKH
PXVLF� VHUYLFH� SURYLGHG� E\� WKDW� VDPH� FRPSDQ\�� 7KLUG�� LW� LV� TXLWH� FRPPRQ� WR
LQYRNH�6SRWLI\�DV�D�PHWDSKRU�WR�GHVFULEH�RU�HYRNH�EURDGHU�WUDQVIRUPDWLRQV�RI�WKH
PHGLD� LQGXVWULHV� DQG� WKH� LQWHUQHW�� DV� ZKHQ� WUDGH� MRXUQDOV� GHVFULEH� RWKHU� WHFK
VWDUWXSV� DV� D� �\6SRWLIߡ IRU� �ߢ�] 6XFK� PHWDSKRULFDO� LQYRFDWLRQV� RI� WKH� VHUYLFH
FRQYH\� DQ� LPDJH� RI�ZKDW� WKH� LQWHUQHW� LV� RU�PLJKW� EH�� SURYLGH� FOXHV� WR� GHVLJQ
LQWHQWLRQV�� DQG� FDUU\� QRUPDWLYH� FRQQRWDWLRQV��� ,Q� DGGLWLRQ�� WKH� FRPSDQ\�� WKH
PXVLF�VHUYLFH��DQG�WKH�PHWDSKRU�KDYH�DOO�FKDQJHG�RYHU�WLPH��$�GHFDGH�LV�D�VKRUW
PHDVXUH�RI�WLPH�LQ�EXVLQHVV�KLVWRU\�EXW�QRW�ZKHQ�LW�FRPHV�WR�GLJLWDO�PHGLD���7R
SURYLGH� D� UDWLRQDOH� DQG� FRQWH[W� IRU� WKH� PHWKRGV� DQG� UHVHDUFK� SUHVHQWHG
WKURXJKRXW�WKLV�ERRN��LW�LV�QHFHVVDU\�WR�KLVWRULFL]H�WKH�SUHVHQW�DQG�SDVW�IXWXUHV�RI
6SRWLI\�� 7KLV� FRXQWHUV� D� WUHQG� RI� SUHVHQWLVW� DQG� IXQFWLRQDOLVW� DFFRXQWV� WKDW
HPSKDVL]H�VHHPLQJO\�HPHUJHQW�RU�XQIRUHVHHDEOH�GHYHORSPHQWV��

3HULRGL]DWLRQ� LV� XQDYRLGDEOH� LQ� DQ\� KLVWRULRJUDSK\� RU� VRFLDO� QHJRWLDWLRQ� RI
ZKLFK�FRQWLQXLWLHV�WKH�SUHVHQW�ZLOO�UHFRJQL]H�LQ�LWV�SDVW��$Q\RQH�ZKR�FRQYH\V�D
KLVWRULFDO�DFFRXQWߚEH�LW�D�KLVWRULDQ��D�MRXUQDOLVW��RU�D�PDUNHWHUߚKDV�WR�SHULRGL]H
LQ�RQH�ZD\�RU�DQRWKHU�DQG��WKXV��WR�HQJDJH�LQ�Dߡ�SROLWLFV�RI�WLPH���7ߢ�KH�VWRU\�RI
6SRWLI\� KDV� RIWHQ� EHHQ� WROG� LQ� WKH� SUHVV� DQG� LQ� DFDGHPLF� SXEOLFDWLRQV�� ZLWK
GLIIHUHQW�GHJUHHV�RI�GHWDLO��,W�KDV�DOVR�EHHQ�FRQYH\HG�E\�6SRWLI\�LWVHOI�

�7KHߚ\6SRWLIߡ 6WRU\ߢ� LV� WKH� WLWOH� RI� D� RQH�PLQXWH� YLGHR� XSORDGHG� E\� WKH
FRPSDQ\� IRU� WKH� SXEOLF� ODXQFK� RI� LWV� VHUYLFH� LQ� ������ ,Q� WKLV� YLGHR�� PXVLF
VWUHDPLQJ� LV� SUHVHQWHG� DV� WKH� FXOPLQDWLRQ� RI� D� PHGLD� KLVWRU\� WKDW� GHYHORSHG
WRZDUG�WKH�PD[LPL]DWLRQ�RI�LQGLYLGXDO�FKRLFH��7KH�YRLFHRYHU�UHODWHV�

,Q�D�ZRUOG�ZKHUH�HYHU\RQH�ORYHV�PXVLF��)LUVW�FDPH�YLQ\O��WKH�FDVVHWWH�WDSH��WKH�FRPSDFW�GLVF��WKH�03�
SOD\HU��:KLFK�EULQJV�XV�WR�WKH�SUHVHQW�GD\��,QWURGXFLQJ�6SRWLI\��D�ZRUOG�RI�PXVLF��<RX�VHDUFK��\RX�ILQG�



���KDWHYHU�\RX�ZDQW��ZKHQHYHU�\RX�ZDQW��,QVWDQW��VLPSOH��DQG�IUHH:�ߨ

,Q�WKLV�VXFFHVVLRQ�RI�DXGLR�WHFKQRORJLHV��WKH�DEVHQFH�RI�UDGLR�LV�VWULNLQJ��DV�ZH
ZLOO� GLVFXVV� ODWHU�� 6SRWLI\ߞV� SHULRGL]DWLRQ� RI� PHGLD� KLVWRU\� LV� DOVR� HQWLUHO\
WHFKQRORJLFDO�� ZKLFK� SDUDOOHOV� PRVW� DFFRXQWV� RI� WKH� FRPSDQ\ߞV� ULVH� WR� IDPH�
7KHVH� VWRULHV� XVXDOO\� KLJKOLJKW� WKH� VDPH� EUHDNV� LQ� WLPH�� �IURPߡ SK\VLFDO� WR
GLJLWDO��GRZQORDGV�WR�VWUHDPLQJ��RZQHUVKLS�WR�DFFHVV���6ߢ�WUHDPLQJ�DSSHDUV�KHUH
DV� WKH�QDPH�RI�D�QHZ�SDUDGLJP� LQ�KLVWRU\��%XW�ZKDW�DERXW� WKH� WUDQVIRUPDWLRQV
ZLWKLQ� VWUHDPLQJ� DQG� ZLWK� UHJDUG� WR� WKH� FKDQJLQJ� H[SHFWDWLRQV� RI� ZKDW� D
VWUHDPLQJ�VHUYLFH�VKRXOG�SURYLGH"�,Q�RUGHU�WR�DQVZHU�WKHVH�DQG�RWKHU�TXHVWLRQV�
ZH�ZLOO�KDYH�WR�LQWURGXFH�DQ�DOWHUQDWLYH�SULQFLSOH�RI�GLYLGLQJ�WLPH�WKDW�LV�EDVHG
QRW� RQ� WHFKQRORJ\�� QRU� RQ� WKH� XSV� DQG� GRZQV� RI� WKH� PXVLF� LQGXVWU\�� EXW� RQ
ILQDQFLDOL]DWLRQ�DV�D�VWUXFWXULQJ�SULQFLSOH�RI�PHGLD�KLVWRU\����7KH�PDLQ�TXHVWLRQ
DVNHG� LQ� WKLV� FKDSWHU� LV� KRZ� 6SRWLI\� KDV�PDQDJHG� WR� UHFHLYH� QHZ� IXQGLQJ� IRU
UXQQLQJ�LWV�RSHUDWLRQV�DW�HYHU�ODUJHU�ORVVHV�IRU�RYHU�D�GHFDGH�

7KLV� FKDSWHU� EULQJV� WRJHWKHU�PHGLD�KLVWRU\� DQG�EXVLQHVV�KLVWRU\�� LQWHJUDWLQJ
WKH� JOREDO� �WHFKQRORJ\� DQG� ILQDQFH��ZLWK� WKH� ORFDO� �SROLWLFV� DQG� FXOWXUH���$V� D
PHGLD� KLVWRU\�� LW� SLFNV� XS�ZKHUH�PRVW� UHVHDUFK� RQ� GLJLWDO�PXVLF� KDV� HQGHG�� ,Q
SDUWLFXODU�� LW� WDNHV� LWV� FXH� IURP� -RQDWKDQ� 6WHUQHߞV� 03��� 7KH� 0HDQLQJ� RI� D
)RUPDW� DQG� -HUHP\�:DGH�0RUULVߞV�6HOOLQJ�'LJLWDO�0XVLF�� )RUPDWWLQJ�&XOWXUH�
ERWK� RI� ZKLFK� VLWXDWH� WKH� DIIRUGDQFHV� RI� VRIWZDUH� LQ� D� FRQWH[W� RI
FRPPRGLILFDWLRQ����$V�D�EXVLQHVV�KLVWRU\��WKLV�FKDSWHU�UHVSRQGV�WR�WKH�FKDOOHQJH
RI� VWXG\LQJ� GLJLWDO� FRPSDQLHV� WKDW� DUH� HQWDQJOHG� LQ� ERWK� SXEOLF� DQG� SULYDWH
VSKHUHV�EXW�DUH�XQZLOOLQJ�WR�JUDQW�DFFHVV�WR�WKHLU�DUFKLYHV��:KLOH�HDJHU�WR�ILQDQFH
DSSOLHG� UHVHDUFK� WR� SURPRWH� DQG� GHYHORS� LWV� RZQ� VHUYLFH�� 6SRWLI\� KDV� UHMHFWHG
DQ\�UHTXHVW�WR�PDNH�KLVWRULFDO�GRFXPHQWDWLRQ�DFFHVVLEOH�

:KDW� GRHV� H[LVW� DEXQGDQWO\�� KRZHYHU�� LV� K\SH� DERXW� 6SRWLI\�� VSHFXODWLRQV�
UXPRUV��DQG�SURPLVHV�ZLGHO\�FLUFXODWHG�E\�WKH�SUHVV��E\�6SRWLI\ߞV�RZQ�PDUNHWLQJ
DIILOLDWHV�� DQG� LQ� VRFLDO�PHGLD�� ,Q�ZULWLQJ� WKH� KLVWRU\� RI� 6SRWLI\�� D�PDMRU� LVVXH
FRQFHUQV�KRZ� WR� DSSURDFK� WKLV� DEXQGDQFH�RI�PDWHULDOV��5DWKHU� WKDQ�GLVFDUGLQJ
K\SH�DV�QRLVH�WR�EH�ILOWHUHG�RXW��ZH�XQGHUVWDQG�PHGLD�LQGXVWU\�UHDOLWLHV�DV�DOZD\V
FRQVWUXFWHG��ZKLFK�UHTXLUHV�WKDW�RQH�SD\�DWWHQWLRQ�WR�DQ�LQGXVWU\ߞV�RZQ�RXWZDUG
VHOI�UHSUHVHQWDWLRQ� DQG� GLVPLVV� WKH� EHOLHI� LQ� DQ� DXWKHQWLF� UHDOLW\� �LQVLGHߡ WKH
ER[���7ߢ�KLV�LQWHUHVW�LQ�K\SH�DV�D�VRXUFH�RI�KLVWRULRJUDSK\�UHVRQDWHV�ZLWK�*LGHRQ
.XQGDߞV�REVHUYDWLRQ�WKDW�D�KLJK�WHFK�FRPSDQ\ߞVߡ�HQJLQHHULQJ�FXOWXUHߢ�LV�QRW�WR
EH� XQGHUVWRRG� DV� VRPHWKLQJ� VXEVWDQWLDO� EXW� DV� D� �PHFKDQLVPߡ RI� FRQWUROߢ� WKDW
ZRUNV�QRUPDWLYHO\�ERWK�RQ�LWV�HPSOR\HHV�DQG�LWV�IXWXUH�FXVWRPHUV����<HW�K\SH�LV
PRUH�WKDQ�MXVW�WKH�RXWZDUG�FRQVWUXFWLRQ�RI�D�FRPSDQ\ߞV�FXOWXUH��LW�DOVR�UHODWHV�WR



WKH�ZD\V�LQ�ZKLFK�KXPDQ�DJHQF\�LV�VWUXFWXUHG�E\�WLPH��+\SH�LV�D�SKDVH�XVXDOO\
FKDUDFWHUL]HG� E\� DQ� XSVXUJH� LQ� SXEOLF� DWWHQWLRQ� DQG� KLJK�ULVLQJ� H[SHFWDWLRQV
DERXW� SRVVLEOH� LQQRYDWLRQ�� +\SH� FRPHV� ILUVW�� PRGHOLQJ� WKH� IXWXUH� RXW� RI� WKH
SUHVHQW��7KXV��LW�LV�LQWHUHVWLQJ�WR�VHH�KRZ�SODQV�DQG�JRDOV�UHODWHG�WR�6SRWLI\�ZHUH
FRQVWUXFWHG� IURP� LWV� H[LVWLQJ� FXOWXUH� LQ� D� SURFHVV� RI�PRGHOLQJ� DQG�ZKDW� FDPH
DIWHU�HDFK�SHULRG�RI�K\SH���

,Q�DGRSWLQJ�D�IUDPHZRUN�RI�IROORZLQJ�WKH�K\SH��RU�D�KLVWRU\�EDVHG�RQ�ZLGHO\
DFFHVVLEOH�VRXUFHV��WKLV�FKDSWHU�PLUURUV�WKLV�ERRNߞV�RYHUDOO�UDWLRQDOH�RI�IROORZLQJ
ILOHV�� ,W� ZRUNV� WKURXJK� YDVW� VRXUFH� PDWHULDOV� LQ� RUGHU� ERWK� WR� GHYHORS� DQ
HPSLULFDO�QDUUDWLYH�RI�FKDQJH�DQG�WR�ORRN�IRU�ZKDW�5LFKDUG�%DUEURRN�KDV�FDOOHG
��ߢ�WKH�EHWD�YHUVLRQ�RI�D�VFLHQFH�ILFWLRQ�GUHDPߡ

7KH�PDLQ�SDUW�RI�WKH�PDWHULDO�XVHG�KHUH�VWHPV�IURP�RQOLQH�DUFKLYHV��.HHSLQJ
LQ�PLQG� WKDW�6SRWLI\�H[LVWV� DW� WKH� LQWHUVHFWLRQ�RI� LQGXVWULHV��ZH�KDYH�FKRVHQ� WR
FRQVXOW� WUDGH� MRXUQDOV� IURP� WKH� GLYHUVH� ILHOGV� RI� WHFKQRORJ\� �H�J��� :LUHG�
7HFK&UXQFK��� PXVLF� �H�J��� %LOOERDUG�� 0XVLF� :HHN��� DQG� DGYHUWLVLQJ� �H�J��
$GYHUWLVLQJ� $JH��0DUNHWLQJ� :HHN��� DV� ZHOO� DV� VRPH� JHQHUDO� QHZV� RXWOHWV�� ,Q
DGGLWLRQ��ZH�KDYH�IRXQG�6ZHGLVK�SUHVV�DUFKLYHV�WR�EH�LQGLVSHQVDEOH��SDUWLFXODUO\
IRU� WUDFLQJ�WKH�HDUOLHU�SDUWV�RI�6SRWLI\ߞV�KLVWRU\����%HVLGHV� WKH�SUHVV�� WKHUH�DUH�D
QXPEHU� RI� UHOHYDQW� ZHE� VRXUFHV� WKDW� DUH� QRW� DFFHVVLEOH� E\� VHDUFK� HQJLQH� EXW
UDWKHU�UHTXLUH�PRUH�FRPSOH[�IRUPV�RI�UHWULHYDO��VXFK�DV�VFRXULQJ�ROG�MRE�OLVWLQJV�
H[FDYDWLQJ�GHOHWHG�EORJ�HQWULHV��DQG�PLQLQJ�KLVWRULFDO�7ZLWWHU�DFFRXQWV���

,W� LV�PXFK�PRUH� GLIILFXOW� WR� VWXG\� WKH� VRIWZDUH� LWVHOI� DQG� KRZ� LW�ZRUNHG� LQ
SUHYLRXV�YHUVLRQV��7KH�VRXUFH�FRGH�LV�QRW�PDGH�SXEOLF��DQG�NH\�IXQFWLRQV�DUH�QRW
H[HFXWHG� RQ� WKH� ORFDO� PDFKLQH� EXW� DUH� GHSHQGHQW� RQ� LQWHUDFWLRQ� ZLWK� FHQWUDO
VHUYHUV��7R�KLVWRULFL]H�WKH�VRIWZDUH�LQWHUIDFH��WKHQ��ZH�KDYH�ODUJHO\�KDG�WR�UHO\�RQ
VFUHHQVKRWV�DQG�VFDWWHUHG�XVHU�UHSRUWV��'XULQJ�WKH�WLPH�SHULRG�WKDW�RXU�UHVHDUFK
SURMHFW�KDV�EHHQ�UXQQLQJ��KRZHYHU��ZH�KDYH�GRQH�UHDO�WLPH�GRFXPHQWDWLRQ�RI�WKH
VRIWZDUH�� $V� ZH� KLQWHG� DW� HDUOLHU�� QRQH� RI� WKHVH� VRXUFHV� ZLOO� JLYH� VXEVWDQWLDO
LQVLJKW�LQWR�WKH�LQQHU�ZRUNLQJV�RI�6SRWLI\ߚLQIRUPDWLRQ�WKDW�EXVLQHVV�KLVWRULDQV
WUDGLWLRQDOO\� FRQVLGHU� WKH� PRVW� YDOXDEOH�� 7KH� H[WHUQDO� UHODWLRQV� RI� 6SRWLI\� DUH
PRUH� GLVFHUQDEOH�� ZKLOH� NH\� GRFXPHQWV� DUH� XVXDOO\� JXDUGHG� E\� QRQGLVFORVXUH
DJUHHPHQWV��LQFOXGLQJ�WKH�GHDOV�PDGH�EHWZHHQ�6SRWLI\�DQG�WKH�UHFRUG�LQGXVWU\�

7KH�IROORZLQJ�QDUUDWLYH�LV�VWUXFWXUHG�FKURQRORJLFDOO\�LQ�DFFRUGDQFH�ZLWK�WKH
IXQGLQJ� URXQGV� WKDW� KDYH� DOORZHG� 6SRWLI\� WR� SHUVLVW� LQ� PDNLQJ� ORVVHV�� :KLOH
PHGLD�KLVWRULRJUDSK\�KDV�ODUJHO\�DEDQGRQHG�VXFK�OLQHDUL]HG�QDUUDWLYH�DFFRXQWV�
WKH� IRUPDW� RI� FRUSRUDWH� VWRU\WHOOLQJ� DGRSWHG� KHUH� PLUURUV� WKH� VLJQLILFDQFH� RI
�QDUUDWLYHߡ LQIUDVWUXFWXUHߢ� LQ� LQGXVWULDO� RUJDQL]DWLRQ� DQG� SURGXFW� GHYHORSPHQW



SURFHVVHV�� 1DUUDWLYH� DFFRXQWV� DUH� IUHTXHQWO\� SURGXFHG� WR� FUHDWH� FRKHUHQFH� LQ
PXOWLDFWRU��PXOWLOHYHO�SURFHVVHV� DQG� WR� UHGXFH�FRPSOH[LW\� DQG�XQFHUWDLQW\���� ,Q
OLQH�ZLWK� WKH� LQWHUYHQWLRQLVW� GHVLJQ� RI� WKLV� ERRN��ZH� WXUQ� WKLV� SUDFWLFH� DJDLQVW
LWVHOI�E\�VKRZLQJ�KRZ�WKH�QDUUDWLYHV�GHYHORSHG�DURXQG�6SRWLI\�UHVRQDWH�ZLWK�LWV
ILQDQFLDO� KLVWRU\�� 6SRWLI\� ZRXOG� QRW� EH� YDOXHG� DW� VHYHUDO� ELOOLRQ� GROODUVߚDQG
ZRXOG� QRW� KDYH� KDG� LWV� ORVVHV� UHSHDWHGO\� FRYHUHG� E\� YHQWXUH� FDSLWDOߚLI� WKHUH
ZHUH�QRW�D�VWRU\�FRQQHFWLQJ�LWV�RSHQ�HQGHG�SDVW�WR�D�FHUWDLQ�DQG�SRVLWLYH�IXWXUH�

6SRWLI\ߞV� GHSHQGHQFH� RQ� ILQDQFLDO� VSHFXODWLRQ� WKXV� SURYLGHV� WKH� UHDVRQ� IRU
WKLV�PHWKRGRORJLFDO�FKRLFH�WR�IROORZ�WKH�K\SH��7KH�ILUVW�ILQDQFLQJ�URXQG��6HULHV
$�� RI� DERXW� ���� PLOOLRQ� FRLQFLGHG� ZLWK� 6SRWLI\ߞV� SXEOLF� ODXQFK� LQ� �����
6XEVHTXHQWO\�� ODUJHU� DPRXQWV� RI� FDSLWDO� KDYH� EHHQ� LQMHFWHG�� W\SLFDOO\� DW� DQ
LQWHUYDO�RI�WZHOYH�WR�HLJKWHHQ�PRQWKV��)RU�HDFK�URXQG��WKH�H[LVWLQJ�VWRFNKROGHUV
KDYH�VHHQ� WKHLU� VKDUH�RI�HTXLW\�EHLQJ�GLOXWHG�� VR� WKDW� WKH�EDODQFH�RI�RZQHUVKLS
KDV�EHHQ�GLVSODFHG�LQ�D�QHZ�GLUHFWLRQ�EXW�DOZD\V�DZD\�IURP�WKH�IRXQGHUV��ZKR
ZHUH� DOVR� WKH� RULJLQDO� LQYHVWRUV�� $� OLPLWHG� DPRXQW� RI� ILQDQFLDO� LQIRUPDWLRQ� LV
HDVLO\�DYDLODEOH�RQ�ZHEVLWHV�VXFK�DV�&UXQFKEDVH��WKH�LGHQWLW\�RI�WKH�LQYHVWRUV�LQ�D
URXQG�� WKH� WRWDO�VL]H�RI� WKHLU� LQYHVWPHQW��DQG� WKH�UHVXOWLQJ�YDOXDWLRQ�RI�6SRWLI\�
%XW� LQ�HDFK�GHDO�� WKHUH�DUH�DOVR�VHFUHW�FRQGLWLRQV�WKDW�HQWLWOH�6SRWLI\�WR�DFW� LQ�D
FHUWDLQ�ZD\��7KHVH� DUH� KDUGHU� WR� GLVFHUQ�� ,Q� UHFHQW� \HDUV�� 6SRWLI\� KDV� WDNHQ� LQ
ELOOLRQV�RI�GROODUV� LQ� WKH�IRUP�RI�FRQYHUWLEOH�GHEW��DW� WHUPV� WKDW�FUHDWH�D�VWURQJ
LQFHQWLYH� WR� UXVK� WRZDUG� D� VWRFN� PDUNHW� ODXQFK�� %\� IROORZLQJ� WKH� K\SH� DQG
PDSSLQJ� LW� RYHU� DQ� LQYHVWPHQW� WLPHOLQH�� ZH� DLP� WR� XQGHUOLQH� KRZ� 6SRWLI\ߞV
LQYHVWRUV�KDYH�LQIOXHQFHG�LWV�GHYHORSPHQW�

+RZ�WR�&RXQW"

7KHUH�DUH�PDQ\�QXPEHUV�WKDW�GRFXPHQW�6SRWLI\ߞV�JURZWK�DQG�DUH�RIWHQ�XVHG�WR
FRPSDUH�WKH�FRPSDQ\�WR�LWV�FRPSHWLWRUV��EXW�LW�ZRXOG�EH�D�PLVWDNH�WR�WDNH�WKHVH
QXPEHUV�IRU�KDUG�IDFWV��1RW�RQO\�LV�WKH�ILQDQFLDO�YDOXDWLRQ�RI�WKH�FRPSDQ\�KLJKO\
VSHFXODWLYH�� DV� LW� WHQGV� WR� EH� ELDVHG� E\� GHDOV� WKDW� JXDUDQWHH� VRPH� LQYHVWRUV� D
PRUH�IDYRUDEOHߡ�H[LWߢ��EXW�WKHUH�DUH�DOVR�JRRG�UHDVRQV�WR�UHPDLQ�VNHSWLFDO�DERXW
RWKHU� QXPEHUV� LQYRNHG� LQ� WKH� FRPSDULVRQ� EHWZHHQ� PXVLF� VWUHDPLQJ� VHUYLFHV�
:KLOH� 6SRWLI\� FXUUHQWO\� FODLPV� WR� RIIHU� DFFHVV� WR� WKLUW\�PLOOLRQ� �ߢVRQJVߡ �DV� RI
-DQXDU\� ������� LW� LV� GLIILFXOW� WR� GLIIHUHQWLDWH� GXSOLFDWHV� DQG� QRQPXVLFDO� VRXQGV
IURP�DFWXDO�VRQJV��DV�RXU�GLVFXVVLRQ�RIߡ�]RPELH�PXVLFߢ�ZLOO�DVVHUW�LQ�FKDSWHU����
8VHU� VWDWLVWLFV� FLUFXODWHG� LQ� WKH� SUHVV� PD\� UHIHU� WR� WKH� QXPEHU� RI� UHJLVWHUHG
DFFRXQWV� RU� WR� WKRVH� DFFRXQWV� WKDW� KDYH�EHHQ� DFWLYH�ZLWKLQ� D� JLYHQ�GD\��ZHHN�



PRQWK��RU�\HDU��:KDW�FRXQWV�DV�DFWLYLW\�KHUH�LV�QRW�FOHDUO\�GHILQHG��GRHV�WKH�XVHU
KDYH� WR� SOD\� D� VRQJ� RU� MXVW� RSHQ� WKH� DSS"� )XUWKHUPRUH�� DQ� DFFRXQW� LV� QRW� WKH
VDPH� DV� DQ� LQGLYLGXDO� XVHU��2QH� LQGLYLGXDO�PD\�XVH� VHYHUDO� DFFRXQWV�� DQG�RQH
DFFRXQW� PD\� EH� VKDUHG� ZLWKLQ� D� KRXVHKROG� RI� VHYHUDO� LQGLYLGXDOV�� 7KHUHIRUH�
PRUH� WKDQ� MXVW� D� JUDLQ� RI� VDOW� LV� QHHGHG�ZKHQ� UHDGLQJ� XVHU� VWDWLVWLFV�� ,Q� VKRUW�
WKHUH�LV�QR�ZD\�RI�NQRZLQJ�LI�����PLOOLRQ�DOOHJHG�XVHUV��DV�RI�������GRHV�UHDOO\
UHSUHVHQW�����PLOOLRQ�LQGLYLGXDOV��&RXQWLQJ�WKH�QXPEHU�RI�SD\LQJ�VXEVFULEHUV�LV
D�ELW�OHVV�SUREOHPDWLF��%XW�HYHQ�KHUH��WKH�ILJXUH�PD\�ZHOO�EH�ERRVWHG�E\�JLYLQJ
GLVFRXQWV�RU�E\�EXQGOLQJ� WKH�VXEVFULSWLRQ�SULFH� WRJHWKHU�ZLWK�D�PRELOH�VHUYLFH�
IRU�LQVWDQFH�

(YHQ� PRUH� SUREOHPDWLF� DUH� ZLGHVSUHDG� FODLPV� DERXW� KRZ� PXFK� PRQH\
6SRWLI\�JHQHUDWHV�IRU�DUWLVWV��)LUVW�RI�DOO�� WKHVH�DJJUHJDWH�QXPEHUV�VKRZ�QHLWKHU
WKH�GLVWULEXWLRQ�EHWZHHQ� UHFRUG� FRPSDQLHV�� VRQJZULWHUV�� DQG�SHUIRUPLQJ� DUWLVWV
QRU�EHWZHHQ�WKH�VXSHUVWDUV�DQG�WKH�UHVW��)HZ�LQGXVWU\�LQVLGHUV��KRZHYHU��GLVSXWH
WKH� FODLP� WKDW� WKH�%LJ� 7KUHH� KDYH� XVHG� WKHLU� LQIOXHQFH� RYHU� 6SRWLI\� WR� VHFXUH
EHWWHU�UR\DOW\�GHDOV�WKDQ�WKHLU�VPDOOHU�FRPSHWLWRUV��7KH\�DOVR�JHW�IUHH�DGYHUWLVLQJ
VSDFH�DQG�VSHFLDO�DFFHVV�WR�XVHU�GDWD��,Q�DGGLWLRQ��WKH�%LJ�7KUHH�DUH�SDUW�RZQHUV
RI�6SRWLI\��VLQFH� WKH\�KDYH�PDQDJHG� WR�JHW�VKDUHV� LQ� UHWXUQ�IRU� OLFHQVHV��$OO�RI
WKLV�PDNHV�LW�GLIILFXOW�WR�GLVFXVV�WKH�LVVXH�RI�IDLU�UHPXQHUDWLRQ�IRU�DUWLVWV�

(DFK� \HDU�� VWDWLVWLFV� IRU� WKH� �JOREDOߡ PXVLF� PDUNHWߢ� DUH� SXEOLVKHG� E\� WKH
,QWHUQDWLRQDO�)HGHUDWLRQ�RI�WKH�3KRQRJUDSKLF�,QGXVWU\��,)3,���7KHVH�QXPEHUV�DUH
URXWLQHO\� XVHG� E\� MRXUQDOLVWV� DQG� DFDGHPLFV� DV� HYLGHQFH� RI� WKH� LQFUHDVLQJ
VLJQLILFDQFH�RI�VWUHDPLQJߡ��,W�PDNHV�XS�WKH�PDMRULW\�RI�GLJLWDO�UHYHQXH��ZKLFK��LQ
WXUQ��QRZ�DFFRXQWV�IRU�����RI�WRWDO�UHFRUGHG�PXVLF�UHYHQXHVߢ��WKH�PRVW�UHFHQW
,)3,�UHSRUW�VWDWHV����6XFK� LQGXVWU\�VWDWLVWLFV�KDYH� WR�EH� WUHDWHG�ZLWK�VNHSWLFLVP�
$JJUHJDWHV�VXFK�DVߡ�GLJLWDO�UHYHQXHߢ�DUH�GHILQHG�LQ�DQ�DUELWUDU\�ZD\��JLYHQ�WKH
IDFW� WKDW� YLUWXDOO\� DOO� UHFRUGHG� PXVLF� WRGD\� LV� GLJLWDO�� DW� OHDVW� IRU� SDUWV� RI� LWV
MRXUQH\� IURP� DUWLVW� WR� OLVWHQHU�� (YHQ� D� YLQ\O� UHFRUG� LV� DOPRVW� DOZD\V� SURGXFHG
IURP�D�GLJLWDO�PDVWHU� WUDFN�� WKDW�EHLQJ�VDLG��HYHQ�D�GLJLWDO�VWUHDP�PXVW�EHFRPH
DQDORJ� ZKHQ� LW� PDNHV� LWV� ILQDO� MRXUQH\� IURP� WKH� ORXGVSHDNHU� WR� WKH� OLVWHQHUߞV
HDUV�� ,Q� WKH�ZLGHO\�FLWHG� ,)3,� VWDWLVWLFV��GLJLWDO� UHYHQXH� LQFOXGHV� UR\DOWLHV� IURP
6SRWLI\��EXW�QRW� IURPߡ�EURDGFDVWHUVߢ��DOWKRXJK� WKH� ODWWHU�FDWHJRU\�DOVR� LQFOXGHV
SXUH� LQWHUQHW� VHUYLFHV�� 5HFRUG� LQGXVWU\� VWDWLVWLFV� WKXV� PDLQWDLQ� DQ� REVROHWH
GLVWLQFWLRQ� EHWZHHQ� UHWDLO� DQG� EURDGFDVWLQJ�� ZLWK� 6SRWLI\� FDWHJRUL]HG� DV� D
UHWDLOHU���� ,QGXVWU\�VWDWLVWLFV�DUH� MXVW�DV�DUELWUDU\�LQ� WKHLU�DWWULEXWLRQ�RI�FRVWV�DQG
UHYHQXHV� WR�QDWLRQDO� WHUULWRULHV�� WKH� UHFXUULQJ�FODLP� WKDW�6ZHGHQ�ZRXOG�EHߡ�WKH
ZRUOGߞV� WKLUG�ODUJHVW�PXVLF� H[SRUWHUߢ�� IRU� H[DPSOH�� LV�SUHVXPDEO\�D�PLVOHDGLQJ



VWDWHPHQW����:H� VKRXOG� VLPLODUO\� EH� VNHSWLFDO� RI� WKH� UHSRUW� WKDW�6SRWLI\� LV� QRZ
SURILWDEOH�LQ�FHUWDLQ�QDWLRQDO�PDUNHWV��LQFOXGLQJ�6ZHGHQ����:KLOH�UHYHQXHV�IURP
VXEVFULSWLRQV�DQG�DGYHUWLVHPHQWV�PD\�FRPH�IURP�QDWLRQDO�VXEVLGLDULHV��6SRWLI\
LV�D�FRPSDQ\�WR�ZKLFK�PDQ\�FRVWVߚVXFK�DV�LQIUDVWUXFWXUH�DQG�WHFK�GHYHORSPHQW
DUH�RI�D�JOREDO�QDWXUH��,W�LV�WKHUHIRUH�GLIILFXOW�WR�MXGJH�LWV�SURILWDELOLW\�ZLWKLQ�Dߚ
JLYHQ�FRXQWU\�

6SRWLI\� KDV� DOVR� EHHQ� DVVRFLDWHG� ZLWK� SUREOHPV� RI� TXDQWLILFDWLRQ� DW� D
PDFURHFRQRPLF� OHYHO�� 7KH� FRPSDQ\� KDV� EHFRPH� D� SULPH� H[DPSOH� DPRQJ
SURPLQHQW� HFRQRPLVWV� ZKR� FODLP� WKDW� GLJLWDO� VHUYLFHV� DUH� QRW� DGHTXDWHO\
FDSWXUHG� E\� HVWDEOLVKHG� ZD\V� RI� HVWLPDWLQJ� HFRQRPLF� JURZWK�� LQIODWLRQ�� DQG
SURGXFWLYLW\����7KHVH�GHSHQG�RQ�WKH�PHDVXUHPHQW�RI�SULFHV�RYHU�WLPH��EXW�KRZ�LV
RQH�WR�FRPSDUH� WKH�SULFH�RI�PXVLF� LQ������WR� WKDW� LQ�����"�,V� LW�PHDQLQJIXO� WR
FDOFXODWH� D� K\SRWKHWLFDO� �SULFHߡ SHU� WUDFN� OLVWHQHG� WRߢ� ZKHQ� WKH� OLVWHQHU� LV� MXVW
SD\LQJ� D� PRQWKO\� IHH"� 6KRXOG� WKH� SULFH� RI� XVLQJ� 6SRWLI\� EH� FRPSDUHG� WR� WKH
SULFH�RI�EX\LQJ�UHFRUGV�RU�WR�WKH��QRQH[LVWHQW��SULFH�RI�OLVWHQLQJ�WR�WKH�UDGLR"�,I
WKH�VXSSO\�RI�PXVLF�LQ�6SRWLI\ߞV�FDWDORJ�LQFUHDVHV��VKRXOG�WKLV�EH�FRXQWHG�DV�DQ
LQFUHDVH�LQ�WKH�TXDOLW\�RI�WKH�VHUYLFH"

,W�FRXOG�DOVR�EH�DUJXHG� WKDW� WKH�YHU\�DEXQGDQFH�RI�PXVLF� LV�D�SUREOHP��RQH
ZKLFK�ILUVW�PXVW�EH�VROYHG�E\�VRPH�NLQG�RI�FXUDWLRQ��,I�WKDW�LV�WKH�FDVH��KRZ�FDQ
ZH� FDOFXODWH� WKH� K\SRWKHWLFDO� YDOXH� RI� D� PXVLF� UHFRPPHQGDWLRQ� V\VWHP"
(FRQRPLVWV� (ULN� %U\QMROIVVRQ� DQG�$QGUHZ�0F$IHH� KDYH� WKHUHIRUH� SRLQWHG� WR
6SRWLI\� DV� DQ� H[DPSOH�RI�KRZ�QDWLRQDO� DFFRXQWV� IDLO����%XW� LW�ZRXOG�EH� MXVW� DV
HDV\� WR� PDNH� WKH� RSSRVLWH� DUJXPHQW�� LQWHQVLILHG� VXUYHLOODQFH� DQG� DGYHUWLVLQJ
PHDQV�FRQVXPHUV�DUH�SD\LQJ�D�SULFH�IRU�WKHLU�GDWD�DQG�WKHLU�DWWHQWLRQ�WKDW�VKRXOG
EH� PDGH� YLVLEOH� LQ� QDWLRQDO� DFFRXQWV�� (YHQ� PRUH� WUDGLWLRQDO� FDOFXODWLRQ
WHFKQLTXHV��ZKLFK�IRFXV�RQ�WUDQVDFWLRQV�ZKHUH�DFWXDO�PRQH\�LV�FKDQJLQJ�KDQGV�
UXQ� LQWR� GLIILFXOW\� ORFDWLQJ� WKH� ILQDQFLDO� IORZV� DURXQG� 6SRWLI\�� 5HFHQW
JRYHUQPHQW� LQTXLULHV� IURP� 6ZHGHQ� DQG� WKH� 8.� KDYH� VLQJOHG� RXW� 6SRWLI\� DV
HSLWRPL]LQJ�WKH�SUREOHP�RI�PHDVXULQJ�DQ�HFRQRP\�EXLOW�RQ�GLJLWDO�VHUYLFHV���

7KH�7HFKQRSROLWLFDO�&RQWH[W

)RXQGHG� LQ� ������ 6SRWLI\� HPHUJHG� IURP� D� SDUWLFXODU� HUD� LQ� LQWHUQHW� KLVWRU\�
0RELOH� FRQQHFWLYLW\�� IRU� LQVWDQFH�� ZDV� QRW� WKH� QRUP� DW� WKH� WLPH� EXW� VWLOO� WKH
H[FHSWLRQ��'LJLWDO�FXOWXUH�ZDV�QRW�\HW�D�VWUHDPLQJ�FXOWXUH�SUHPLVHG�RQ�FRQVWDQW
FRQQHFWLYLW\�EXW�UDWKHU�D�VWRUDJH�FXOWXUH�GHSHQGHQW�RQ�HYHU�ODUJHU��HYHU�FKHDSHU
KDUG�GULYHV��,Q�������DOJRULWKPLF�FXOWXUH�ZDV�ODUJHO\�XQKHDUG�RI��UDWKHU��D�FXOWXUH



RI� GDWD� VWRUDJH� DQG� HYHU\GD\� DUFKLYLVP� SUHYDLOHG�� $SSOHߞV� PXVLF� SOD\HU�� WKH
L3RG��PD\�VHUYH�DV�D�FDVH�LQ�SRLQW��ODXQFKHG�LQ������ZLWK�D�VWRUDJH�FDSDFLW\�RI��
*%�� WKH� L3RGߞV� VWRUDJH� UDSLGO\� LQFUHDVHG� DQG� SHDNHG� LQ� ������ ZKHQ� $SSOH
SURGXFHG�D�����*%�PRGHO��DSSUR[LPDWHO\�WZHQW\�WKRXVDQG�VRQJV����

)ROORZLQJ�WKH�EXUVW�RI�WKH�ILUVW�GRW�FRP�EXEEOH��WKH�HDUO\�����V�ZHUH�DOVR�D
WLPH�ZKHQ� YHQWXUH� FDSLWDO� ZDV� DW� ORZ� HEE�� 7KLV� LV� QRW� WR� VD\� WKDW� LQQRYDWLRQ
VORZHG�GRZQ��5DWKHU��LW�FKDQJHG�FKDUDFWHU��EHFRPLQJ�OHVV�FRPPHUFLDO�DQG�PRUH
GHFHQWUDOL]HG��7KUHH�RI�WKH�PRVW�FKDUDFWHULVWLF�LQQRYDWLRQV�RI�WKH�WLPH��KRZHYHU�
WRRN�RII�ZLWKRXW� WKH� VXSSRUW� RI� LQYHVWRUV� RU� DQ\� FRPSDQ\� LQ� FRQWURO� DQG�ZHUH
EDVHG�RQ�RSHQ�VWDQGDUGV�� WKH�EORJ�� WKH�ZLNL��DQG� WKH�%LW7RUUHQW�SURWRFRO��$IWHU
VRPH�\HDUV�RI�LQFXEDWLRQ��WKHVH�IRUPV�RI�QHWZRUNLQJ�VRRQ�FDPH�WR�UHSUHVHQW�WKH
IXWXUH�RI� WKH� LQWHUQHWߚD� IXWXUH� WKDW�ZDV�DOUHDG\�NQRZQ� LQ� WHFK�FLUFOHV� DV�:HE
������� %\� ������ WKH� WHUP� ZDV� ZHOO� HVWDEOLVKHG�� 7KDW� VDPH� \HDU�� D� SROLWLFDO
FRQWURYHUV\�RYHU�ILOH�VKDULQJ�DQG�FRS\ULJKW�DOVR�HUXSWHG�DURXQG�7KH�3LUDWH�%D\�
WKH� ZRUOGߞV� ODUJHVW� %LW7RUUHQW� VHDUFK� HQJLQH�� 7KHVH� GLIIHUHQW� GLJLWDO� FRQWH[WV
UHVXOWHG� LQ� WKH� IRUPDWLRQ� RI� D� QHZ� SROLWLFDO� SDUW\� LQ� 6ZHGHQ�� WKH� 3LUDWH� 3DUW\�
ZKLFK�PDGH�LW�LQWR�WKH�(XURSHDQ�3DUOLDPHQW�GXULQJ�WKH�SDUW\ߞV�6ZHGLVK�KH\GD\
��DQG�VXEVHTXHQWO\�VSUHDG�WR�VHYHUDO�RWKHU�FRXQWULHV�����ߙ�����

7KH� ILOH�VKDULQJ�ERRP�DQG� WKH�SROLWLFDO�GLVSXWH�RYHU� FRS\ULJKW� HQIRUFHPHQW
ZHUH� ERWK� H[FHSWLRQDOO\� LQWHQVH� LQ� 6ZHGHQ���� 7KH\� JDYH� H[WUD� PRPHQWXP� WR
DQ\RQH�SURSRVLQJ�WKDW�WKH�PHGLD�LQGXVWULHV�VKRXOG�GLVUXSW�WKHPVHOYHV�DQG�VZLWFK
WRߡ�QHZ�EXVLQHVV�PRGHOVߢ��ZKLFK�WHQGHG�WR�UHO\�RQ�LGHDV�SXW�IRUZDUG�E\�:LUHG
HGLWRU�DQG�EXVLQHVV�JXUX�&KULV�$QGHUVRQ��DXWKRU�RI�WKH�7KH�/RQJ�7DLO��������DQG
)UHH�� ����������:H�ZRXOG� DUJXH� WKDW� LW� LV� IDU� IURP� FHUWDLQ� WKDW� 6SRWLI\� ZRXOG
KDYH�VXUYLYHG�LI�QRW�IRU�LWV�RSSRUWXQLVWLF��UDWKHU�WKDQ�LQQRYDWLYH��VWUDWHJ\�DQG�WKH
LQFRQVLVWHQW� ZD\V� LQ� ZKLFK� WKH� FRPSDQ\� SRVLWLRQHG� LWVHOI� LQ� UHJDUG� WR� ILOH
VKDULQJ�� VRPHWLPHV� SUHVHQWLQJ� LWVHOI� DV� WKH� FRQWLQXDWLRQ� RI� WKH� RQJRLQJ� LOOLFLW
GLVUXSWLRQ�� ZKLOH� DW� RWKHU� WLPHV� LQVLVWLQJ� RQ� D� ELQDU\� RSSRVLWLRQ� EHWZHHQ
LOOHJDOLW\�DQG� OHJDOLW\�� ,Q� UHWURVSHFW��6SRWLI\ߞV� HDUO\�6ZHGLVK�KLVWRU\�DSSHDUV� LQ
SHUIHFW�V\QF�ZLWK�WKH�OHJDO�SURFHHGLQJV�DJDLQVW�7KH�3LUDWH�%D\��ZKLFK�EHJDQ�ZLWK
D�SROLFH�UDLG�LQ�0D\ߚ�����MXVW�ZHHNV�DIWHU�6SRWLI\�ZDV�IRXQGHG�

)LQGLQJ�WKH�)LOHV�WR�'LVWULEXWH

1HLWKHU� RI� 6SRWLI\ߞV� WZR� IRXQGHUV�� 'DQLHO� (N� �ERUQ� LQ� ������ DQG� 0DUWLQ
/RUHQW]RQ� �ERUQ� LQ� ������� KDG� H[SHULHQFH� ZRUNLQJ� ZLWK�PXVLF�� QHLWKHU� LQ� WKH
PXVLF�LQGXVWU\�QRU�HYHQ�DV�VXEFXOWXUDO�HQWKXVLDVWV��:KLOH�LW�LV�RIWHQ�UHSRUWHG�WKDW



(N�SOD\HG�WKH�JXLWDU�DV�D�FKLOG��WKHUH�LV�KDUGO\�DQ\�HYLGHQFH�WKDW�PXVLF�GHILQHG
KLV�VRFLDO�OLIH�DV�KH�JUHZ�XS�

7KH�HDUO\�KLVWRU\�RI�6SRWLI\ߚDW� OHDVW�DV� LW�KDV�KLWKHUWR�EHHQ� WROGߚKDV� WKXV
EHHQ�PDGH�PRUH�PXVLFDO� WKDQ�LW�SUREDEO\�ZDV��,Q�LQWHUYLHZV��(N�KDV�H[SODLQHG
WKDW�KH�VWDUWHG�6SRWLI\� IRU� WZR�UHDVRQV�� WR�VDYH� WKH�PXVLF� LQGXVWU\� IURP�SLUDF\
DQG�WR�KHOS�IULHQGV�ZLWKߡ�UHDOO\�EDG�WDVWH�LQ�PXVLFߢ�WRߡ�GLVFRYHU�EHWWHU�PXVLFߢ���
6SRWLI\ߞV� DFWXDO� KLVWRU\� LV� OHVV� VWUDLJKWIRUZDUG�� 6ZHGLVK� VRXUFHV� UHYHDO� D
KDSKD]DUG�VHDUFK�IRU�EXVLQHVV�RSSRUWXQLWLHV�WKDW�MXVW�KDSSHQHG�WR�LQYROYH�PXVLF�
,QGHHG�� JLYHQ� 6SRWLI\ߞV� ODWHU� GHYHORSPHQW�� LW� LV� WHOOLQJ� WKDW� ERWK� (N� DQG
/RUHQW]RQ� KDG� D� EDFNJURXQG� LQ� WKH� EXVLQHVV� RI� DGYHUWLVLQJ� WHFKQRORJ\�
/RUHQW]RQ�KDG�PDGH� D� IRUWXQH�ZLWK� WKH� FRPSDQ\�7UDGH'RXEOHU��ZKLFK�KH� DQG
)HOL[� +DJQ¶� IRXQGHG� LQ� ������ 7UDGH'RXEOHU� VXUYLYHG� WKH� ILUVW� GRW�FRP� FUDVK
DQG� VRRQ� H[SDQGHG� WR� EHFRPH� RQH� RI� (XURSHߞV� OHDGLQJ� DIILOLDWH� PDUNHWLQJ
QHWZRUNV�� JRLQJ� SXEOLF� LQ� ODWH� �������� $� IHZ� PRQWKV� ODWHU�� LQ� 0DUFK� �����
7UDGH'RXEOHU� DFTXLUHG� D� VPDOO� VWDUWXS� FDOOHG� $GYHUWLJR�� ZKLFK� GHYHORSHG� D
WHFKQRORJ\�IRU�VR�FDOOHG�FRQWH[WXDO�DGYHUWLVLQJ��IURP�IRXQGHU�'DQLHO�(N����7KLV
LV�KRZ�/RUHQW]RQ�DQG�(N�PHW��WZR�6ZHGLVK�PXOWLPLOOLRQDLUHVߚWKLUW\�VHYHQ�DQG
WZHQW\�WKUHH�\HDUV� ROG�� UHVSHFWLYHO\ߚERWK� H[SHULHQFLQJ� WKH�ERUHGRP� WKDW�PD\
FRPH�ZLWK�ILQDQFLDO�LQGHSHQGHQFH��DV�WKH\�ZRXOG�ODWHU�H[SODLQ��7KH�WZR�GHFLGHG
WR�VWDUW�D�EXVLQHVV�WRJHWKHU����,W�EHJDQ�WR�WDNH�IRUP�GXULQJ�WKH�VXPPHU�RI������
7KDW�-XO\��WKH�QHZ�FRPSDQ\�ZDV�QDPHG�6SRWLI\ߚD�QDPH�ZLWKRXW�DQ\�SDUWLFXODU
PHDQLQJ�

6SRWLI\� ZDV� LQLWLDOO\� VWUXFWXUHG� DV� D� JURXS� RI� VHYHUDO� ILUPV� WKDW� XVHG� D
SOXUDOLW\� RI� MXULVGLFWLRQV� IRU� RZQLQJ� GLIIHUHQW� DVVHWV�� $SDUW� IURP� 6SRWLI\� $%�
ZKLFK�LV�UHJLVWHUHG�DV�D�VRIWZDUH�FRPSDQ\��WKHUH�LV�6SRWLI\�6ZHGHQ�$%��ZKLFK
KDV�WKH�RIILFLDO�SXUSRVH�RI�VHOOLQJ�DGYHUWLVLQJ�FRQQHFWHG�WRߡ�VHUYLFHV�IRU�GLJLWDO
GLVWULEXWLRQ� RI� PXVLF�� ILOP�� 79� SURJUDPV�� DXGLRERRNV�� JDPHV�� DQG� VLPLODU
FRQWHQWߢ��,Q�DGGLWLRQ��IRU�HDFK�FRXQWU\�ZKHUH�WKH�VHUYLFH�KDV�EHHQ�ODXQFKHG��QHZ
VXEVLGLDULHV�KDYH�DOVR�EHHQ�ODXQFKHG��7KH\�DUH�DOO��KRZHYHU��RZQHG�E\�D�KROGLQJ
FRPSDQ\�� 6SRWLI\� 7HFKQRORJ\� 6$�� ZKLFK� LV� UHJLVWHUHG� DW� D� SRVW�RIILFH� ER[� LQ
/X[HPERXUJ�� 7KLV� SRVW�RIILFH� ER[� LV� WKH� VDPH� RQH� WKDW� /RUHQW]RQ� XVHV� IRU
DQRWKHU�KROGLQJ�FRPSDQ\��ZKLFK� LQ� WXUQ�RZQV�DQRWKHU�FRPSDQ\�UHJLVWHUHG� WR�D
SRVW�RIILFH� ER[� LQ�&\SUXV�� LQ�ZKLFK� /RUHQW]RQ� KDV� SODFHG� WKH� ILQDQFLDO� ULFKHV
WKDW�KH�PDGH�ZLWK�7UDGH'RXEOHU�DQG�WKURXJK�ZKLFK�KH�QRZ�RZQV�KLV�VKDUHV�LQ
6SRWLI\��D�FODVVLF�VWUXFWXUH�IRU�WD[�DYRLGDQFH����(N�DOVR�RZQV�D�&\SULRW�UHJLVWHUHG
LQYHVWPHQW� FRPSDQ\�� '�� *�� (�� ,QYHVWPHQWV���� DQG� &\SUXV� LV� IXUWKHUPRUH� WKH
YLUWXDO� KRPH� RI� WZR� VXEVLGLDULHV� WKDW�ZHUH� DOUHDG\� UHJLVWHUHG� LQ� ������ 6SRWLI\



7HFKQRORJ\�6DOHV�/WG�� DQG�6SRWLI\�7HFKQRORJ\�+ROGLQJ�/WG����� WKH� ODWWHU�EHLQJ
WKH�RULJLQDO�UHJLVWUDQW�RI�6SRWLI\ߞV�SDWHQWV�DQG�WUDGHPDUNV�

6SRWLI\�RSHQHG�LWV�ILUVW�RIILFH�DW�5LGGDUJDWDQ����LQ�FHQWUDO�6WRFNKROP��ZKHUH
VRIWZDUH� GHYHORSPHQW� EHJXQ� LQ� $XJXVW� ������ 7KH� VRIWZDUH� ZDV� LQLWLDOO\� IRU
GLVWULEXWLQJ� GDWD� RYHU� WKH� LQWHUQHW� IURP� D� FHQWUDO� VHUYHU� WR� D� ODUJH� QXPEHU� RI
UHFLSLHQWV� XVLQJ� D� SHHU�WR�SHHU� �3�3�� QHWZRUN�� VR� DV� WR� XQEXUGHQ� WKH� FHQWUDO
VHUYHU�� ,Q� RWKHU� ZRUGV�� WKH� FRUH� LGHD� ZDV� WR� PLQLPL]H� WKH� FRVW� RI� GLJLWDO
GLVWULEXWLRQ� E\� XVLQJ� H[WUD� EDQGZLGWK� DYDLODEOH� DPRQJ� WKH� VHUYHUߞV� XVHUV�� 7KH
NLQG�RI�GDWD�WR�EH�GLVWULEXWHG�ZDV��IRU�6SRWLI\��D�VHFRQGDU\�FRQVLGHUDWLRQ�DW�WKLV
SRLQW7ߡ��KH�PHGLD�PD\�KHUH�UHSUHVHQW�DQ\�NLQG�RI�GLJLWDO�FRQWHQW��VXFK�DV�PXVLF�
YLGHR��GLJLWDO�ILOPV�RU�LPDJHVߢ��H[SODLQHG�WKH�86�SDWHQW�DSSOLFDWLRQ�WKDW�6SRWLI\
ILOHG�LQ���������6SHDNLQJ�ZLWK�WKH�EXVLQHVV�SUHVV��WKH�IRXQGHUV�SUHVHQWHG�6SRWLI\
DV�D�JHQHUDOߡ�PHGLD�GLVWULEXWLRQ�SODWIRUPߢ��LQGLFDWLQJ�WKDW�WKH�XOWLPDWH�DLP�ZDV
WR�XVH�LW�IRU�YLGHR�GLVWULEXWLRQ��+RZHYHU��YLGHR�GHPDQGHG�PXFK�PRUH�EDQGZLGWK
WKDQ� VRXQG�� �H�EHJLQ�ZLWK�PXVLF:ߡ VWUHDPLQJ� WKLV� VSULQJߢ��/RUHQW]RQ� WKHUHIRUH
H[SODLQHG����9LVLWRUV� WR� 6SRWLI\ߞV� ILUVW�ZHEVLWH�ZHUH� FRQVHTXHQWO\�PHW�ZLWK� WKH
IROORZLQJ�SUHVHQWDWLRQ�6SRWLI\�JLYHV�\RX�WKH�PXVLF�\RX�ZDQW��ZKHQ�\RX�ZDQWߡ�
LW��<RXU�FKRLFH�LV�MXVW�D�VHDUFK�ER[�RU�D�IULHQGO\�UHFRPPHQGDWLRQ�DZD\��<RXߞOO�EH
DPD]HG� E\� WKH� VSHHG� DQG� FRQWURO� \RX� KDYH� ZLWK� 6SRWLI\ߢ���� 7R� WU\� RXW� WKH
WHFKQRORJ\��6SRWLI\�ORDGHG�LWV�VHUYHUV�ZLWK�WKH�PXVLF�ILOHV�PRVW�HDVLO\�DYDLODEOH�
QDPHO\�WKRVH�DOUHDG\�VWRUHG�RQ�LWV�HPSOR\HHVߞ�SULYDWH�FRPSXWHUV��$�ODUJH�SRUWLRQ
RI�WKHVH�ILOHV�ZHUH�GRZQORDGHG�WKURXJK�ILOH�VKDULQJ�VHUYLFHV�VXFK�DV�7KH�3LUDWH
%D\���� 5LJKWV� KROGHUV� KDG� QRW� JUDQWHG� WKH� FRPSDQ\� WKH� OLFHQVHV� UHTXLUHG� WR
GLVWULEXWH�WKH�ILOHV�RQOLQH��7KXV��6SRWLI\�EHJDQ�DV�D�GH�IDFWR�SLUDWH�VHUYLFH�

7KH�%HWD�3HULRG��ߙ���������

2Q�0D\� ��� ������ 6SRWLI\� UHOHDVHG� LWV� LQLWLDO� EHWD� YHUVLRQ� WR� D� VPDOO� FLUFOH� RI
DFTXDLQWDQFHV�� $PRQJ� WKHP� ZHUH� VRPH� RI� 6ZHGHQߞV� OHDGLQJ� WHFKQRORJ\
EORJJHUV��7KLV�LPPHGLDWHO\�UHVXOWHG�LQ�D�QXPEHU�RI�HQWKXVLDVWLF�EORJ�SRVWV��DQG
WKH�FRPPHQW�ILHOGV�ZHUH�IORRGHG�ZLWK�UHTXHVWV�IRU�LQYLWDWLRQV��%HLQJ�LQYLWHG�WR
XVH�6SRWLI\�EHFDPH�D�VLJQ�RI�H[FOXVLYLW\��DQG�6SRWLI\�FRQWUROOHG� WKH�JURZWK�RI
WKH�FLUFOH�E\�UDWLRQLQJ�WKH�QXPEHU�RI�LQYLWHV�WKDW�H[LVWLQJ�XVHUV�FRXOG�SDVV�RQ��,I
RQH� ZHUH� WR� ORRN� DW� WKH� HDUO\� XVHU� GHPRJUDSKLF�� LW� ZRXOG� SUREDEO\� EH� UDWKHU
DIIOXHQW�DQG�GRPLQDWHG�E\�PHQ�EHWZHHQ� WZHQW\�ILYH� WR� IRUW\�\HDUV�RI�DJH�ZKR
OLYHG� LQ�6WRFNKROPߞV�FLW\� FHQWHU� DQG�ZRUNHG� LQ� WHFKQRORJ\�RU�PHGLD��0DQ\�RI
WKHVH�HDUO\�XVHUV�VDZ�WKHPVHOYHV�DV�SDVVLRQDWH�IDQV�RI�QHZ�SRS�PXVLF��EXW�WKHLU



HQWKXVLDVP�IRU�GLJLWDO�WHFKQRORJ\�ZDV�SUREDEO\�HYHQ�VWURQJHU�
2QH� RI� WKH� ILUVW� EHWD� WHVWHUV� ZDV� (ULF�:DKOIRUVV�� D� SDUW�WLPH�PXVLFLDQ� DQG

HQWUHSUHQHXU� ZKR� ZRXOG� VKRUWO\� JR� RQ� WR� IRXQG� 6RXQG&ORXG�� DQRWKHU� PXVLF
VWUHDPLQJ� VHUYLFH� �ZKLFK�� \HDUV� ODWHU�� 6SRWLI\� ZRXOG� FRQVLGHU� DFTXLULQJ��
:DKOIRUVV�LPPHGLDWHO\�UHFRJQL]HG�6SRWLI\�DVߡ�D�SUHYLHZ�RI�WKH�IXWXUHߢ��,W�PD\
EH� QRWHG�� KRZHYHU�� WKDW� KLV� HQWKXVLDVWLF� EORJ� SRVW� DERXW� 6SRWLI\� KDG� OLWWOH�� LI
DQ\WKLQJ��WR�GR�ZLWK�PXVLF�7KH�WKLQJ�WKDW�ZRZV�PH�WKH�PRVW�LV�WKDW�WKH�DSS�LVߡ�
IDVWHU� WKDQ� L7XQHV� RQ�P\� ORFDO�PDFKLQH��5HSHDW�� IDVWHU� WKDQ� L7XQHV��$QG� QRZ
ZHߞUH� WDONLQJ� IDQF\� SHHU�WR�SHHU� DUFKLWHFWXUHV�� VSHFLDO� DXGLR� FRGHFV�� FXVWRP
GDWDEDVHV��HWF���HWFߨ��,I�WKLV�WKLQJ�VFDOHV�LW�ZLOO�EH�ELJJHU�WKDQ�6N\SH��%LJ��ELJ
XSV�WR�WKH�6SRWLI\�WHDP���6ߢ�SRWLI\ߞV�ILUVW�LQWHUIDFH�GLG�LQGHHG�ORRN�YHU\�VLPLODU
WR�L7XQHV��WKH�XVHU�FRXOG�VHDUFK�IRU�PXVLF�DQG�DGG�WUDFNV�WR�SHUVRQDO�SOD\OLVWV��,Q
DGGLWLRQ�� LW� DOVR� RIIHUHG� D� UDGLR�OLNH� PRGH� RI� OLVWHQLQJ� LQ� ZKLFK� WKH� XVHU� ZDV
DVNHG� WR� VHOHFW� RQH� RI� HLJKWHHQ� SUHGHILQHG� PXVLF� JHQUHV� �DQG� RQH� RU� VHYHUDO
GHFDGHV���&RPSDUHG�WR�WRGD\ߞV�SHUVRQDOL]HG�UDGLR�VWDWLRQV��WKLV�VHHPV�SULPLWLYH
LQGHHG��EXW�LQ�IDFW��WKLV�ZDV�KRZ�6SRWLI\�5DGLR�ZRUNHG�XQWLO�ODWH������

'XULQJ�LWV�EHWD�SHULRG��6SRWLI\�FRQVROLGDWHG�D�NLQG�RI�RQ�GHPDQG�GRFWULQH�DV
D�VHUYLFH�FHQWHUHG�RQ�WKH�VHDUFK�ER[��JLYLQJ�DFFHVV�WRߡ�ZKDWHYHU�\RX�ZDQW�7ߢ�KH
XVHU�ZDV�HIIHFWLYHO\�FRQFHLYHG�RI�DV�D�VRYHUHLJQ�LQGLYLGXDO��ZKR�DOUHDG\�NQHZ
H[DFWO\� ZKDW� KH� RU� VKH�ZDQWHG� WR� OLVWHQ� WR� DQG� GLG� QRW� QHHG� KHOS� ZLWK�PXVLF
UHFRPPHQGDWLRQV��7KLV�GRFWULQH�ZDV�UHLQIRUFHG�E\�WKH�VDPSOH�RI�EHWD�WHVWHUV�



)LJXUH����
'XULQJ�WKH�DXWXPQ�RI�������6SRWLI\�ODXQFKHG�LWV�ILUVW�PRELOH�PXVLF�DSS�IRU�WKH�$SSOH�L3KRQH�

7KH�K\SH�LQWHQVLILHG�LQ�HDUO\�������ZLWK�D�IRFXV�RQ�WZR�FODLPV��)LUVW��WKH�QHZ
VHUYLFH�ZRXOGߡ�PDNH�PXVLF�IUHHߢ�E\�UHO\LQJ�HQWLUHO\�RQ�DGYHUWLVLQJ�IRU�UHYHQXH�
6HFRQG�� WKDW� WKH�PRYH� �IURP�RZQHUVKLSߡ WR� DFFHVVߢ�ZDV� LQGHHG� KDSSHQLQJ� DQG
WKDW�WKH�SHUVRQDO�DUFKLYLQJ�RI�03�V�ZRXOG�VRRQ�EHFRPH�DQ�RXWGDWHG�SUDFWLFH��,I
FRPPHQWDWRUV�VDZ�DQ\WKLQJ�ODFNLQJ�LQ�WKH�EHWD�YHUVLRQ��LW�ZDV�WKDW�LW�GLG�QRW�\HW
OLYH� XS� WR� WKH� SURPLVHV� RI� D�:HE� ���� VHUYLFH�� JLYHQ� WKDW� XVHUV� VWLOO� FRXOG� QRW
HDVLO\� XSORDG� WKHLU� VHOI�PDGH� PXVLF�� 7KLV�� KRZHYHU�� ZDV� D� IHDWXUH� WKDW� PDQ\
H[SHFWHG�WR�VHH�LPSOHPHQWHG�VRRQ���

3HULRG�$��ߙ���������



7KH� ILUVW� SXEOLF� YHUVLRQ� RI� 6SRWLI\� ZDV� ODXQFKHG� LQ� 2FWREHU� ������ %XW� ZKDW
H[DFWO\�GLG�LW�PHDQ�WRߡ�ODXQFKߢ�D�PXVLF�VHUYLFH�WKDW�ZDV�DOUHDG\�XS�DQG�UXQQLQJ�
VHUYLQJ�WKRXVDQGV�RI�XVHUV�HDFK�GD\"�0D\EH�LW�LV�EHWWHU�WR�VD\�WKDW�6SRWLI\�ZDV
OHJDOL]HG��)RU�D�\HDU�DQG�D�KDOI��6SRWLI\ߞV�EHWD�KDG��LQ�HIIHFW��EHHQ�UXQ�DV�D�SLUDWH
VHUYLFH�� GLVWULEXWLQJ� PXVLF� WR� LQYLWHG� XVHUV� ZLWKRXW� DQ\� OLFHQVH� WR� GR� VR�� $V
SUHYLRXVO\�VWDWHG��LQ�PDQ\�FDVHV��WKH�PXVLF�RULJLQDWHG�IURP�7KH�3LUDWH�%D\�DQG
RWKHU�ILOH�VKDULQJ�QHWZRUNV��EXW�WKLV�FKDQJHG�ZKHQ�6SRWLI\�VWDUWHG�WR�VLJQ�GHDOV
ZLWK�UHFRUG�FRPSDQLHV�DQG�FROOHFWLQJ�VRFLHWLHV��PRYLQJ�LWVHOI�LQWR�OHJDO�WHUULWRU\�

)RU�PDQ\�RI� WKH�H[LVWLQJ�XVHUV�DW� WKH� WLPH��ZKDW�KDSSHQHG� LQ�2FWREHU�����
ZDV� WKDW� SDUWV� RI� WKHLU� SOD\OLVWV� VXGGHQO\� EHFDPH� XQDYDLODEOH�� 6SRWLI\� KDG� WR
UHPRYH�XQOLFHQVHG�PXVLF�IURP�LWV�VHUYLFH��DQG�LQ�HDUO\�������HYHQ�PRUH�PXVLF
GLVDSSHDUHG� DW� WKH� UHTXHVW� RI� UHFRUG� FRPSDQLHV� WKDW� HQIRUFHG� FRXQWU\�VSHFLILF
OLVWHQLQJ� UHVWULFWLRQV�� ,Q� DGGLWLRQ�� RQO\�XVHUV�ZLWK� D� VSHFLDO� LQYLWH� FRXOG� DFFHVV
6SRWLI\�)UHH��WKLV�GLG�QRW�FKDQJH�ZLWK�WKH�RIILFLDO�ODXQFK��7KH�RQO\�UHDO�DGGLWLRQ
ZDV�D�SDLG�YHUVLRQ�RI� WKH� VHUYLFH��6SRWLI\�3UHPLXP��%HLQJ� OHJDO�� WKH�FRPSDQ\
FRXOG� QRZ� DOVR� EHJLQ� WR� UHDOO\� VHOO� DGYHUWLVLQJ��ZKLFK� JUDGXDOO\� EHFDPH� HYHU�
PRUH�SUHVHQW�IRU�XVHUV�RI�6SRWLI\�)UHH�

6SRWLI\ߞV�ODXQFK��LQ�RWKHU�ZRUGV��ZDV�QRW�WKH�ODXQFK�RI�D�QHZ�VHUYLFH�EXW�WKH
ODXQFK�RI�QHZ�HIIRUWV�WR�PRQHWL]H�DQ�H[LVWLQJ�VHUYLFH��6SRWLI\�EHJDQ�H[SDQGLQJ
LQWR� QHZ� WHUULWRULHV�� ZLWK� GLIIHUHQW� YHUVLRQV� RI� WKH� VHUYLFH� EHLQJ� RIIHUHG� LQ
GLIIHUHQW� FRXQWULHV��$Q�2FWREHU����������SUHVV� UHOHDVH� IURP�6SRWLI\�DQQRXQFHG
WKDW� WKH� VHUYLFH� ZDV� EHLQJ� ODXQFKHG� LQ� HLJKW� (XURSHDQ� FRXQWULHV�� )LQODQG�
)UDQFH�� *HUPDQ\�� ,WDO\�� 1RUZD\�� 6SDLQ�� 6ZHGHQ�� DQG� WKH� 8QLWHG� .LQJGRP���
$URXQG� WKH� VDPH� WLPH�� 6SRWLI\� DOVR� RSHQHG� RIILFHV� LQ� /RQGRQ�� %HUOLQ�� DQG
0DGULG����6RRQ��KRZHYHU�� WKH� FRPSDQ\�HQFRXQWHUHG�SUREOHPV� LQ�*HUPDQ\�DQG
,WDO\ߚSDUWO\�EHFDXVH�RI�ORFDO�FRS\ULJKW�FROOHFWLQJ�VRFLHWLHVߚDQG�LQLWLDOO\�KDG�WR
UHWUHDW� IURP� WKHVH� PDUNHWV�� 7KH� RIILFLDO� VWRU\� QRZ� WROG� E\� 6SRWLI\� LV� WKDW� WKH
VHUYLFH�ZDV�QRW�ODXQFKHG�LQ�*HUPDQ\�XQWLO�0DUFK������RU�LQ�,WDO\�XQWLO�)HEUXDU\
������7KH�SXEOLFLW\�DURXQG�WKHVH�ODWHU�ODXQFKHV�GLG�QRW�PHQWLRQ�WKDW�WKHVH�ZHUH
UHDOO\�VHFRQG�DWWHPSWV���

6SRWLI\ߞV�LQLWLDO�(XURSHDQ�ODXQFKߚMXVW�OLNH�WKH�86�ODXQFK�WKUHH�\HDUV�ODWHUߚ
PDUNHG�WKH�FRQMXQFWLRQ�RI�WZR�LQWHUGHSHQGHQW�EXVLQHVV�GHDOV��2QH�GHDO�JUDQWHG
6SRWLI\� DFFHVV� WR� PXVLF� OLFHQVHV�� ZKLOH� DQRWKHU� JDYH� LW� WKH�PRQH\� WR� SD\� IRU
WKRVH�OLFHQVHV��:LWK�RYHU�����PLOOLRQ�LQ�YHQWXUH�FDSLWDO��6SRWLI\�FRXOG�QRZ�UXQ
LWV�RSHUDWLRQV�IRU�D�\HDU�EHIRUH�D�IUHVK�IXQGLQJ�URXQG��7KH�OHDGLQJ�LQYHVWRU�LQ�WKH
ILUVW� URXQG� ZDV� WKH� 6ZHGLVK� ILUP� 1RUWK]RQH�� ZKLFK� UHFHLYHG� DQ� ����� SHUFHQW
VWDNH�LQ�6SRWLI\�DV�ZHOO�DV�D�VHDW�RQ�WKH�ERDUG��/DWHU��LQIRUPDWLRQ�OHDNHG�WKDW�WKH



ELJJHVW� UHFRUG� FRPSDQLHV� KDG� VLJQHG� D� GHDO� WKDW� JXDUDQWHHG� QRW� MXVW� D� FHUWDLQ
OHYHO� RI� UR\DOWLHV� EXW� DOVR� HTXLW\� LQ� 6SRWLI\�� DPRXQWLQJ� WR� D� FXPXODWLYH� ����
SHUFHQW�VKDUH��D�SURSRUWLRQ�ZKLFK�KDV�VLQFH�GLPLQLVKHG�ZLWK�HDFK�QHZ�IXQGLQJ
URXQG�� 7KH� IDFW� WKDW� PDMRU� UHFRUG� FRPSDQLHV� RZQ� VKDUHV� LQ� 6SRWLI\� KDV
FRPSOLFDWHG� HYHU\� GLVFXVVLRQ� DERXW� IDLU� FRPSHQVDWLRQ� IRU� DUWLVWV�� VRQJZULWHUV�
DQG�LQGHSHQGHQW�UHFRUG�ODEHOV��7KH�GLOXWLRQ�RI�VKDUHV�LQ�WKLV�URXQG�GLG�QRW�DOWHU
WKH�EDVLF�EDODQFH�RI�RZQHUVKLS��7KURXJKRXW�3HULRG�$�� WKH�DEVROXWH�PDMRULW\�RI
VKDUHV�ZDV�VWLOO�KHOG�E\�6SRWLI\ߞV�WZR�FRIRXQGHUV��(N�DQG�/RUHQW]RQ�

7KHVH� LQLWLDO� FRQMXQFWLRQV� RI� YDULRXV� GHDOVߚODWHU� NQRZQ� DV� �WKHߡ ODXQFKߚߢ
LQGHHG�FRQILUP�6SRWLI\ߞV�SODFH�DW� WKH� LQWHUVHFWLRQ�RI�GLIIHUHQW� LQGXVWULHV��PXVLF
DQG� WHFKQRORJ\�� DGYHUWLVLQJ� DQG� ILQDQFH�� 7KH� WLPLQJ� LV� DOVR� QRWDEOH�� 6SRWLI\ߞV
ODXQFK�KDSSHQHG�WR�FRLQFLGH�ZLWK�D�JOREDO�ILQDQFLDO�PHOWGRZQ��,W�RFFXUUHG�RQO\
ZHHNV� DIWHU� WKH� EDQNUXSWF\� RI� /HKPDQ� %URWKHUV�� SUHFLVHO\� DW� WKH� WLPH� ZKHQ
EXVLQHVV�PDJD]LQHV�ZHUH�EXV\�SURGXFLQJ�IURQW�SDJHV�DERXW� WKH�SRVVLEOH�HQG�RI
FDSLWDOLVP��7KH�ILQDQFLDO�FULVLV�ZDV�IROORZHG�E\� WKH�VR�FDOOHG�*UHDW�5HFHVVLRQ�
ZLWK�LPPHGLDWH�FRQVHTXHQFHV�IRU�PHGLD�LQGXVWULHV��+RZHYHU��LW�ZDV�QRW�XQWLO�WKH
VHFRQG� KDOI� RI� ������%�3HULRGߚ LQ� WKLV� FRQWH[WߚWKDW� WKLV� HFRQRPLF� GRZQWXUQ
KDG�D�YLVLEOH�LPSDFW�RQ�6SRWLI\�

,Q�VWUDWHJLF�WHUPV��3HULRG�$�ZDV�FKDUDFWHUL]HG�E\�D�IRFXV�RQ�PRELOLW\��6SRWLI\
VWLOO� KDG� QR� PRELOH� DSSOLFDWLRQ�� EXW� LQ� HDUO\� ������ LW� UHFUXLWHG� PDQ\� QHZ
GHYHORSHUV�WR�EHJLQ�FUHDWLQJ�DQ�DSS�IRU�WKH�L3KRQH��:KHWKHU�WKLV�DSS�ZRXOG�WKHQ
EH�DFFHSWHG�E\�$SSOH�ZDV�VWLOO�QRW�FHUWDLQ�

'XULQJ� WKH�VDPH�SHULRG��6SRWLI\ߞV�FHQWHU�RI�JUDYLW\�ZDV�VKLIWLQJ�DZD\�IURP
6ZHGHQ��1RW�RQO\�GLG� WKH�QXPEHU�RI�%ULWLVK�XVHUV�VRRQ�VXUSDVV� WKH�6ZHGLVK��D
QHZO\�RSHQHG�/RQGRQ�RIILFH�EHFDPH�6SRWLI\ߞV�QHZ�FRPSDQ\�KHDGTXDUWHUV��HYHQ
WKRXJK� WHFK� GHYHORSPHQW� ZDV� VWLOO� EDVHG� LQ� 6WRFNKROP�� $FFRUGLQJO\�� GXULQJ
�����DQG�������WKH�LQWHUQDWLRQDO�SUHVV�FRQVLVWHQWO\�SUHVHQWHG�6SRWLI\�DV�D�%ULWLVK
FRPSDQ\��3DWHQW�UHJLVWULHV�FRQILUP�WKLV��)URP�WKHVH��RQH�FDQ�OHDUQ�WKDW�6SRWLI\ߞV
ILUVW�SDWHQWߚUHJLVWHUHG�E\�WKH�&\SULRW�VXEVLGLDU\�LQ�-XO\ߚ�����ZDV�WUDQVIHUUHG
LQ�2FWREHU������WR�6SRWLI\�/WG���8.���RQO\�WR�EH�WUDQVIHUUHG�DJDLQ�LQ�-XQH������
WKLV� WLPH�WR�6SRWLI\�$%��6ZHGHQ�����+HQFH��IRU�DOPRVW� WKUHH�\HDUV3ߚHULRGV�$�
%�� DQG� &�� LQ� RXU� SHULRGL]DWLRQ6ߚSRWLI\� ZDV� D� %ULWLVK� DQG� QRW� D� 6ZHGLVK
FRPSDQ\��GHVSLWH�RIWHQ�EHLQJ�SRUWUD\HG�DV�D�6ZHGLVK�VXFFHVV�VWRU\�



)LJXUH����
$�VFUHHQVKRW�RI�WKH�6SRWLI\�3UHPLXP�LQWHUIDFH�LQ������

6SRWLI\�DV�D�0HWDSKRU

'XULQJ������� WKH�\HDU�RI� LWV� ODXQFK��6SRWLI\�ZDV�ZLGHO\�K\SHG� LQ� WKH�6ZHGLVK
SUHVV��7KH�FRPSDQ\�ZDV�IUHTXHQWO\�GHVFULEHG�DV�D�UHYROXWLRQDU\�VHUYLFH�RIIHULQJ
LPPHGLDWH�DFFHVV�WR�HYHU\�FRQFHLYDEOH�NLQG�RI�PXVLF��,Q�H[FKDQJH�IRU�MXVW�D�IHZ
DGYHUWLVLQJ� MLQJOHV��DOO� WKLV�PXVLF� UHPDLQHG�DYDLODEOH� IRU� IUHH��)URP�HDUO\�����
RQZDUG�� PDQ\� FRPPHQWDWRUV� DOVR� EHJDQ� WR� WRXW� 6SRWLI\� DV� D� PRGHO� IRU
WUDQVIRUPLQJ�WKH�GLJLWDO�GLVWULEXWLRQ�RI�FXOWXUDO�JRRGV�LQ�JHQHUDO��7KLV�LGHD�ZDV
ILUVW�SURPRWHG�E\�%UHGEDQGVERODJHW��D�PDMRU�6ZHGLVK� LQWHUQHW�VHUYLFH�SURYLGHU
�,63���ZKLFK�KDG�DOUHDG\�VWUXFN�D�GHDO�WR�RIIHU�HDFK�FXVWRPHU�DQ�LQYLWH�WR�6SRWLI\
)UHH��,QWHUYLHZHG�LQ�-DQXDU\�������WKH�&(2�RI�%UHGEDQGVERODJHW�SURSRVHG�WKDW
WKHUH�VKRXOG�DOVR�EHߡ�D�6SRWLI\�IRU�PRYLHVߢ��ZKLFK�ZRXOG�DUJXDEO\�EHߡ�WKH�PRVW
HIIHFWLYH� ZD\� WR� FRPEDW� LOOHJDO� ILOH� VKDULQJߢ���� $W� WKH� WLPH�� WKHUH� ZDV� QR
FRPSDQ\�SODQ�WR�RIIHU�VXFK�D�VHUYLFH�LQ�6ZHGHQ��EXW�WKH�YLVLRQ�FDXJKW�RQ�LQ�WKH
SXEOLF�FRQYHUVDWLRQ��PDLQO\�EHFDXVH�LW�ZDV�SROLWLFDOO\�DSSHDOLQJ�DW�WKDW�WLPH�

7KH�ILUVW�KDOI�RI������FDPH�WR�PDUN�WKH�FOLPD[�RI�WKH�GLVSXWHV�RYHU�FRS\ULJKW
HQIRUFHPHQW�LQ�6ZHGHQ��7KH�FULPLQDO�FDVH�DJDLQVW�WKH�IRXQGHUV�RI�WKH�3LUDWH�%D\
VHDUFK� HQJLQH�� ZKLFK� KDG� EHHQ� LQ� SUHSDUDWLRQ� IRU� VHYHUDO� \HDUV�� ILQDOO\� ZHQW
EHIRUH� WKH� GLVWULFW� FRXUW� RI� 6WRFNKROP� LQ� )HEUXDU\� ������ :LWK� WKHVH� FRXUW
KHDULQJV�VWLOO�RQJRLQJ��WKH�6ZHGLVK�SDUOLDPHQW�YRWHG�LQ�IDYRU�RI�LPSOHPHQWLQJ�DQ



(8� GLUHFWLYH� WKDW� ZRXOG� RSHQ� QHZ� SRVVLELOLWLHV� IRU� FRS\ULJKW� KROGHUV� WR� VXH
LQGLYLGXDOV� VXVSHFWHG� RI� LOOLFLW� ILOH� VKDULQJ���� /DWHU� WKDW� VSULQJ�� WKH� FRXUW
DQQRXQFHG�WKDW�WKH�IRXU�GHIHQGDQWV�FRQQHFWHG�WR�7KH�3LUDWH�%D\�KDG�EHHQ�IRXQG
JXLOW\� RI� DEHWWLQJ� FRS\ULJKW� LQIULQJHPHQW�� DQG� HDFK� RQH�ZDV� VHQWHQFHG� WR� RQH
\HDU�LQ�SULVRQ�DQG�RUGHUHG�WR�SD\�D�WRWDO�RIࠔ���PLOOLRQ�LQ�GDPDJHV���

3UHVV� FRYHUDJH� RI� WKHVH� HYHQWV� ZDV� ODUJHO\� �XQIDYRUDEOHߡ WR� WKH� SRVLWLRQV
WDNHQ� E\� ULJKWV�KROGHUVߢ�� WKH� 86� HPEDVV\� QRWHG� LQ� D� FRQILGHQWLDO� FDEOH� ODWHU
PDGH� SXEOLF� E\� :LNL/HDNV�� )RU� WKH� 6ZHGLVK� JRYHUQPHQW�� WKH� SROLWLFDOߡ
VHQVLWLYLWLHVߢ� SHUYDGLQJ� LVVXHV� RI� FRS\ULJKW� ZHUH� DW� WKLV� WLPH� �\YHUߡ GHOLFDWHߢ�
DFFRUGLQJ� WR� WKH� HPEDVV\� FDEOH���� /HDGLQJ� SROLWLFLDQV� ZHUH� FOHDUO\
XQFRPIRUWDEOH� LQ� WDNLQJ� VLGHV�� DQG� ZKHQ� SUHVVHG�� PDQ\� WULHG� WR� DYRLG� WKH
TXHVWLRQ� E\� VLPSO\� UHIHUULQJ� WR� 6SRWLI\� DV� WKH� VROXWLRQ�� 7KH� 86� HPEDVV\
H[SOLFLWO\�PHQWLRQHG�WKH�ULVN�WKDW�VWURQJ�PHGLD�DWWHQWLRQ�WR�WKH�ILOH�VKDULQJ�LVVXH
PLJKW�JLYHߡ�WKH�3LUDWH�3DUW\�D�ERRVW� LQ� WKH�(8�3DUOLDPHQWDU\�HOHFWLRQV� LQ�-XQH
������7KLV�LV�H[DFWO\�ZKDW�KDSSHQHGߢ��DIWHU�UHFHLYLQJ���SHUFHQW�RI�WKH�6ZHGLVK
YRWH�� WKH� 3LUDWH� 3DUW\� HQWHUHG� WKH� (XURSHDQ� 3DUOLDPHQW�� :KLOH� SROLWLFDO
GHYHORSPHQWV�LQ�D�FRXQWU\�VXFK�DV�6ZHGHQ�PLJKW�FRPH�DFURVV�DV�PDUJLQDO��WKH\
IRUP� DQ� LPSRUWDQW� SDUW� RI� 6SRWLI\ߞV� HDUO\� KLVWRU\��:HUH� LW� QRW� IRU� WKH� SROLWLFDO
FRQIOLFW�RYHU�ILOH�VKDULQJ��6SRWLI\ߞV�WUDGHPDUN�ZRXOG�FOHDUO\�QRW�KDYH�UHFHLYHG�VR
PXFK�DWWHQWLRQ�LQ�WKH�6ZHGLVK�PDVV�PHGLD�

,Q� -XO\� ������ QHZV� EURNH� WKDW� 6ZHGHQ�ZRXOG� VXGGHQO\� JHW� LWV� �\6SRWLIߡ IRU
PRYLHV���7ߢ�KH�GLVFXVVLRQ�WKDW�IROORZHG�LOOXVWUDWHV�WKH�PHWDSKRULFDO�PHDQLQJ�RI
6SRWLI\�DW�WKDW�WLPH��,Q�FROODERUDWLRQ�ZLWK�%UHGEDQGVERODJHW��9RGGOHU�ODXQFKHG�D
EHWD� YHUVLRQ� RI� LWV� ILOP� VHUYLFH�� ZLWK� WKH� EDFNLQJ� RI� ���� PLOOLRQ� NURQRU� RI
YHQWXUH� FDSLWDO� LQYHVWPHQW� �DSSUR[LPDWHO\� ����PLOOLRQ��� 7KH� WLPLQJ� FRLQFLGHG
ZLWK� WKH� DQQXDO� $OPHGDOHQ� :HHN�� GXULQJ� ZKLFK� YLUWXDOO\� DOO� RI� 6ZHGHQߞV
SROLWLFLDQV��OREE\LVWV��DQG�SROLWLFDO�UHSRUWHUV�FRQYHQH�RQ�WKH�LVODQG�RI�*RWODQG�IRU
VHPLQDUV� DQG� IUHH� GULQNV�� 2QO\� D� IHZ� ZHHNV� KDG� SDVVHG� VLQFH� WKH� HOHFWRUDO
VXFFHVV�RI�WKH�3LUDWH�3DUW\��PDNLQJ�ILOH�VKDULQJ�RQH�RI�WKH�KRWWHVW�LVVXHV�GHEDWHG
GXULQJ�WKH�ZHHN��&RQVHTXHQWO\��WKH�PDMRU�6ZHGLVK�WDEORLG�([SUHVVHQ�SXEOLVKHG
DQ�HGLWRULDO�KDLOLQJ�WKH�6SRWLI\�9RGGOHU�PRGHO�QRW�RQO\�DVߡ�WKH�ZD\�RXW�IURP�WKH
ILOH�VKDULQJ�TXDJPLUHߢ�EXW�DV�SRWHQWLDOO\�HYHQ�SRLQWLQJ� WRZDUGߡ�WKH�ZD\�RXW�RI
WKH�ILQDQFLDO�FULVLVߢ���

%\�LWV�SUHPLHUH�GDWH��9RGGOHU�KDG�KRSHG�WR�RIIHU�IUHH�VWUHDPLQJ�RI�+ROO\ZRRG
EORFNEXVWHUV��,W�ZDV�DQ�DVSLUDWLRQ�WKDW�ZRXOG�WXUQ�RXW�WR�EH�XQUHDOLVWLF�JLYHQ�WKH
PRYLH� LQGXVWU\ߞV� WHUULWRULDO� OLFHQVLQJ� DQG� GLVWULEXWLRQ� SUDFWLFHV�� 7KH� DOOHJHGO\
XQLYHUVDO�PRGHO� H[HPSOLILHG� E\� 6SRWLI\� DQG�9RGGOHU�ZDV� FKDUDFWHUL]HG� E\� WKH



FRPELQDWLRQ� RI� WKUHH� IHDWXUHV�� VWUHDPLQJ� RQ� GHPDQG�� 3�3� QHWZRUNLQJ�� DQG
RIIHULQJ�FRQWHQW�DW�QR�FRVW�WR�WKH�FRQVXPHU��2I�WKHVH�WKUHH�DVSHFWV��WKH�ODWWHU�WZR
SRLQWHG�WR�D�FRQWLQXLW\�IURP�ILOH�VKDULQJ�QHWZRUNV�VXFK�DV�7KH�3LUDWH�%D\�WR�QHZ
VWUHDPLQJ� VHUYLFHV� VXFK� DV� 6SRWLI\� DQG�9RGGOHU�� 7KH� VROXWLRQ� WR�PDVV� SLUDWLQJ
ZDV�VXSSRVHGO\�IRXQG�LQ�WKH�ILOH�VKDULQJ�H[SHULHQFH��DGGLQJ�DGYHUWLVHPHQWV�DQG
XVLQJ�WKH�UHVXOWLQJ�UHYHQXH�WR�SD\�FRS\ULJKW�KROGHUV�

3HULRG�%��ODWH������

,Q�2FWREHU� ������'DQLHO�(N� DSSHDUHG� XQFKDUDFWHULVWLFDOO\� KXPEOH��2IIHULQJ� Dߡ
IHZ�WKRXJKWV�RQ�WKH�SDVW�\HDUߢ��(NߞV�SRVW�RQ�6SRWLI\ߞV�EORJ�UHDG�DV�DQ�H[HUFLVH�LQ
VHOI�FULWLFLVP�

,�FDUH�PRUH�WKDQ�PRVW�DERXW�ILJXULQJ�RXW�D�UHYHQXH�PRGHO�WKDW�GRHVQߞW�GHYDOXH�PXVLF�6ߨ�RPHRQH�DVNHG
PH�D�ZKLOH�EDFN��GXULQJ�D�ILUHVLGH�FKDW��ZKDW�ZDV�WKH�ELJJHVW�PLVWDNH�,ߞYH�PDGH�VR�IDU�ZLWK�6SRWLI\"�,
FDQߞW� UHFDOO�P\� DQVZHU�� EXW� �YHߞ, VLQFH� WKRXJKW�PRUH� DERXW� WKH� TXHVWLRQ�� ,�ZRXOG� VD\� WKDW� WKH� ELJJHVW
PLVWDNH�WKDW�,ߞYH�PDGH�LV�WKDW�6SRWLI\��XQOLNH�DQ\�RI�WKH�RWKHU�EXVLQHVVHV�,ߞYH�EHHQ�D�SDUW�RI��GHSHQGV�RQ
RXU�SDUWQHUV��DUWLVWV��FRPSRVHUV��ODEHOV�HWF���DQG�,�KDYHQߞW�DOZD\V�DFWHG�ZLWK�WKLV�IDFW�DW�WKH�IRUHIURQW�RI
P\�PLQG���

(NߞV�VWDWHPHQW�VKRXOG�FHUWDLQO\�QRW�EH�UHDG�DV�D�SHUVRQDO�EORJ�SRVW�GLUHFWHG�DW�D
JHQHUDO� DXGLHQFH�� 5DWKHU�� LWV� SXEOLFDWLRQ� DSSHDUV� WR� EH� SDUW� RI� DQ� RQJRLQJ
QHJRWLDWLRQ� RYHU� PXVLF� OLFHQVHV�� LQGLFDWLQJ� WKDW� DW� OHDVW� SDUWV� RI� WKH� UHFRUG
LQGXVWU\�ZHUH� VWLOO� VXVSLFLRXV�RI�6SRWLI\��(NߞV�SXEOLF�GHPRQVWUDWLRQ�RI� UHPRUVH
RYHU� SDVW� DUURJDQFH� ZDV� KHQFH� D� WDFWLFDO� PRYH�� SUREDEO\� ZHOO� JURXQGHG� LQ
GLVFXVVLRQV�ZLWK�LQYHVWRUV�ZKR�KDG�MXVW�DJUHHG�WR�SURYLGH�6SRWLI\�ZLWK�D�VHFRQG
URXQG�RI�FDSLWDO�WR�VWD\�DIORDW�

8QWLO�ODWH�������6SRWLI\�KDG�EHHQ�UHJDUGHG�SULPDULO\�DV�D�IUHH�PXVLF�VHUYLFH�
EDVHG�RQ�WKH�IRXQGHUVߞ�YLVLRQ�WKDW�DGYHUWLVLQJ�FDQ�PDNH�PXVLFߡ�IUHH�EXW�OHJDOߢ�
7KLV� YLVLRQ� GLHG� RYHU� WKH� FRXUVH� RI� ������ 7KH� UHDVRQ� IRU� WKLVߚDQG� IRU� (NߞV
QHZIRXQG� KXPLOLW\ߚFDQ� EH� IRXQG� LQ� WKH� JOREDO� ILQDQFLDO� FULVLV�� 7KH� *UHDW
5HFHVVLRQ� RI� ����� HIIHFWXDWHG� D� VWHHS� GRZQWXUQ� LQ� WKH� WRWDO� PDUNHW� IRU
DGYHUWLVLQJ��,Q�WKLV�FRQWH[W��LW�EHFDPH�GLIILFXOW�IRU�6SRWLI\�WR�FRQYLQFH�LQYHVWRUV
DQG�OLFHQVH�KROGHUV�RI�DGYHUWLVLQJ�VXSSRUW�DV�D�PDLQ�VRXUFH�RI�LQFRPH��$V�LV�ZHOO
NQRZQ��QHZVSDSHUV�ZHUH�KDUGHVW�KLW��ZKLFK�PD\�ZHOO�H[SODLQ�ZK\�MRXUQDOLVWV�DW
WKH�WLPH�TXLFNO\�DGRSWHG�D�PRUH�VNHSWLFDO�VWDQFH�WRZDUG�WKH�FRQFHSW�RI�IUHHߚLQ
FRQWUDVW� WR� WKH� XQFULWLFDO� UHFHSWLRQ� WKDW� &KULV� $QGHUVRQߞV� LGHDV� KDG� HQMR\HG
EHIRUH�WKH�UHFHVVLRQ�

7KH� ILQDQFLDO� FULVLV� DOVR� DIIHFWHG� WKH� DYDLODELOLW\� RI� YHQWXUH� FDSLWDO��'XULQJ



������ LW� ZDV� UHSRUWHG� WKDW� GLJLWDO� PXVLF� VHUYLFHV� KDG� D� KDUGHU� WLPH� DWWUDFWLQJ
LQYHVWRUV��%XW�WKH�GRZQWXUQ�ZDV�RQO\�WHPSRUDU\��&HQWUDO�EDQNV�UHVSRQGHG�WR�WKH
ILQDQFLDO�FULVLV�E\�ORZHULQJ�LQWHUHVW�UDWHV�DQG�ODXQFKLQJ�SURJUDPV�RI�TXDQWLWDWLYH
HDVLQJ�� HIIHFWLYHO\� IRUFLQJ� LQYHVWRUV� WR� FKDVH� JUHDWHU� ULVN�� ,Q� EULHI�� ULVN� ZDV
VRXJKW� LQ� WZR�PDLQ�DUHDV��DPRQJ� LQWHUQHW� VHUYLFHV�DQG� LQ�HPHUJLQJ�HFRQRPLHV
RXWVLGH� WKH� :HVW�� HVSHFLDOO\� %UD]LO�� 5XVVLD�� ,QGLD�� DQG� &KLQDߚWKH� VR�FDOOHG
%5,&� FRXQWULHV�� ,Q� PLG������� WKH� 5XVVLDQ� LQYHVWPHQW� IXQG� 'LJLWDO� 6N\
7HFKQRORJLHV��'67��PDGH�D������PLOOLRQ�LQYHVWPHQW�LQ�)DFHERRN��PDUNLQJ�WKH
EHJLQQLQJ�RI�D�QHZ�ERRP�LQ�WKH�YDOXDWLRQ�RI�WHFK�VWDUWXSV�DVVRFLDWHG�ZLWK�VRFLDO
PHGLD�

+RZ� GLG� 6SRWLI\� ILW� LQWR� WKLV� QHZ� EXVLQHVV� FOLPDWH"�$� JURZLQJ� QXPEHU� RI
FRPPHQWDWRUV�EHJDQ�WR�FULWLFL]H�6SRWLI\ߞV�LGHD�RI�IUHH�PXVLF��0HDQZKLOH��D�QHZ
FRQVHQVXV� UHJDUGLQJ� WKH� DGYDQWDJHV� RI� VXEVFULSWLRQ� ZDV� IRUPLQJ� ZLWKLQ� WKH
PHGLD�LQGXVWULHV��,Q�WKH�8QLWHG�6WDWHV��VXEVFULSWLRQ�EDVHG�WHOHYLVLRQ�VHUYLFHV��IRU
H[DPSOH��IDUHG�UHPDUNDEO\�ZHOO�WKURXJK�WKH�UHFHVVLRQ��)RU�D�JLDQW�VXFK�DV�7LPH
:DUQHU�� JURZWK� LQ� VXEVFULSWLRQ� UHYHQXHV�PRUH� WKDQ� FRPSHQVDWHG� IRU� VKULQNLQJ
DG�UHYHQXHV�GXULQJ�WKLV�SHULRG��6XEVFULSWLRQ�VHUYLFHV�DSSHDUHG�WR�EH�UHFHVVLRQ�
SURRI����7KH�UHFRUG� LQGXVWU\� WRRN�QRWLFH�DQG�EHJDQ�WR�SURPRWH� WKH�VXEVFULSWLRQ
PRGHO� DV� WKH�ZD\� IRUZDUG�� �UHߞH:ߡ EXOOLVK� RQ� VXEVFULSWLRQVߢ�� D�:DUQHU�0XVLF
H[HFXWLYH�H[SODLQHG�LQ�ODWH��������

$V�ZH�KDYH�SUHYLRXVO\�GLVFXVVHG��VWRU\WHOOLQJ�DERXW�6SRWLI\�LV�DQ�LQWHJUDO�SDUW
RI� 6SRWLI\� LWVHOI�� 7KH� QDUUDWLYH� LQFOXGHV� FODLPV� DERXW� FRQWLQXLW\�� DV� ZHOO� DV
FKDQJHV�� LQ� EXVLQHVV�PRGHOV�� �Vߞ\6SRWLIߡ EXVLQHVV�PRGHO� LV�� DQG�KDV� EHHQ� VLQFH
ODXQFK�� PRUH� DERXW� WKH� PL[� RI� VXEVFULSWLRQ� DQG� DG� VXSSRUWHGߢ�� 'DQLHO� (N
EORJJHG� LQ� 2FWREHU� �������� 7KLV� PD\� EH� WUXH� LI� RQH� XQGHUVWDQGV� ODXQFK� DV
UHIHUULQJ�WR�WKH�EXVLQHVV�GHDOV�PDGH�D�\HDU�EHIRUH��%XW�DV�ZH�KDYH�DUJXHG��LW�LV
QRW� DQ� DFFXUDWH� GHVFULSWLRQ� RI� 6SRWLI\ߞV� RULJLQDO� EXVLQHVV� PRGHO�� 7KH� LGHD� RI
VHOOLQJ� VXEVFULSWLRQV� ZDV� UDWKHU� IRUFHG� XSRQ� 6SRWLI\� E\� WKH� KROGHUV� RI� PXVLF
OLFHQVHV�� DQG� WKH� HFRQRPLF� FULVLV� H[HUWHG� DQ� HYHQ� VWURQJHU� SUHVVXUH� LQ� WKDW
GLUHFWLRQ��,W�ZDV�H[SHGLHQW�DW�WKLV�WLPH��KRZHYHU��IRU�6SRWLI\�WR�PRGLI\�LWV�RZQ
KLVWRU\ߚDQG�WR�GLVWDQFH�LWVHOI�IURP�WKH�SLUDWH�KHULWDJH��,Q�WKH�VDPH�EORJ�SRVW��(N
DOVR�SURPLVHG�WKDW�6SRWLI\�ZRXOG�QRW�RQO\�RIIHU�PXVLF�VWUHDPLQJ�EXW�ZRXOG�DOVR
VHOO� LQGLYLGXDO�GRZQORDGV�RQ�D�SD\�SHU�VRQJ�EDVLV����7KLV�PDUNHG�D�EUHDN�ZLWK
WKH� HDUOLHU� FODLP� WKDW� VWUHDPLQJ� ZDV� WKH� IXWXUH� RI� PXVLF� DQG� DIILUPHG� WKH
FRQWLQXLW\�EHWZHHQ�L7XQHV�DQG�6SRWLI\�DV�SXUYH\RUV�RIߡ�OHJDO�PXVLFߢ��'RZQORDG
VDOHV� ZHUH� LQWHJUDWHG� LQWR� WKH� 6SRWLI\� FOLHQW�� DW� OHDVW� WHPSRUDULO\�� ZKLFK� ZDV
FHUWDLQO\�QRW�6SRWLI\ߞV�RZQ�LGHD�EXW�UDWKHU�D�GHPDQG�IURP�WKH�UHFRUG�LQGXVWU\���



,Q�KLQGVLJKW��LW�LV�VWULNLQJ�KRZ�UHOXFWDQW�'DQLHO�(N�ZDV�WR�DIILUP�WKH�LGHD�RI
EXLOGLQJ� KLV� FRPSDQ\� RQ� VXEVFULSWLRQV�� ,QVWHDG�� KH� UHSHDWHG� WKH� FODLP� WKDW
6SRWLI\�ZRXOG�EHFRPH�SURILWDEOH�E\�FRPELQLQJ�D�PXOWLWXGH�RI�UHYHQXH�VRXUFHV�
�7KHߡ QHZ� EXVLQHVV� PRGHO� LQ� PXVLF� LV� D� PL[� EHWZHHQ� DG�VXSSRUWHG� PXVLF�
GRZQORDGV�� VXEVFULSWLRQV�� PHUFKDQGLVLQJ� DQG� WLFNHWLQJߢ���� 7KHUH� ZHUH� LQGHHG
IDU�UHDFKLQJ� SODQV� WR�PDNH� 6SRWLI\� D�PDUNHWSODFH� IRU� FRQFHUW� WLFNHWV�� EDQG� 7�
VKLUWV��DQG�RWKHU�PHUFKDQGLVH���

$� FOHYHU� ZD\� WR� LQWURGXFH� D� QHZ� VXEVFULSWLRQ� EXVLQHVV� LV� WR� EXQGOH� WKH
PRQWKO\�ELOO�WRJHWKHU�ZLWK�DQRWKHU�RQH�WKDW�WKH�FXVWRPHU�LV�DOUHDG\�SD\LQJ��7KLV
ZDV� WKH� UHDVRQLQJ� EHKLQG� 6SRWLI\ߞV� VWUDWHJ\� RI� VHHNLQJ� GHDOV� ZLWK� WHOHFRP
RSHUDWRUV�� 7KH� DLP� ZDV� WR� SDFNDJH� WKH� PXVLF� VHUYLFH� WRJHWKHU� ZLWK� PRELOH
VHUYLFHV�� 7KH� FRQVXPHU� ZRXOG� QRW� UHDOO\� QRWLFH� WKH� SD\PHQW�� DQG� WKH� VHUYLFH
ZRXOG�KHQFHߡ�IHHO�OLNH�IUHHߢ��&RQVHTXHQWO\��6SRWLI\�PDGH�WZR�VXFK�PDMRU�GHDOV�
ZLWK�7HOLD�LQ�6ZHGHQ�DQG�ZLWK�7KUHH�LQ�WKH�8QLWHG�.LQJGRP����$W�WKH�VDPH�WLPH�
LQ�2FWREHU� ������ 6SRWLI\� DOVR� EHJDQ� WR� EX\� DGYHUWLVLQJ�� 3UHYLRXVO\��PDUNHWLQJ
KDG�UHOLHG�RQ�ZRUG�RI�PRXWK��IXHOHG�E\�WKH�VKDULQJ�RI�LQYLWHV�WR�WKH�IUHH�VHUYLFH�
1RZ� D� WHOHYLVLRQ� DG� DSSHDUHG� RQ� 6ZHGLVK� FKDQQHO� 79��� 7R� RQH� RI� 6SRWLI\ߞV
HDUOLHVW�HPSOR\HHV�� OHDG�GHVLJQHU�5DVPXV�$QGHUVVRQ�� WKLV�VLJQDOHG�D�FKDQJH� LQ
WKH�VSLULW�RI�WKH�FRPSDQ\��ࠣ\YH�EHFRPH�D�%LJ�&RPSDQߞV�WUXH�WKDW�ZHߞHDK��LW>ߡ�
6FDU\�� D� ELW� VDG� EXW�PRVWO\� H[FLWLQJߢ���� ,I� QRWKLQJ� HOVH� WKLV� LQGLFDWHG� D� WHQVLRQ
ZLWKLQ�FRPSDQ\�FXOWXUH��DW�SUHFLVHO\� WKH� WLPH�ZKHQ� WKH�RULJLQDO� IRXQGHUV�ZHUH
DERXW�WR�EHFRPH�PLQRULW\�RZQHUV�LQ�WKHLU�RZQ�FRPSDQ\�

3HULRG�&��ߙ���������

7KH�\HDU������DQG�WKH�ILUVW�KDOI�RI������ZHUH�D�IUXVWUDWLQJ�WLPH�IRU�6SRWLI\��DV�LW
ZDLWHG�IRU�DQ�RSSRUWXQLW\�WR�ODXQFK�LWV�VHUYLFH�LQ�WKH�8QLWHG�6WDWHV��7KH�FRPSDQ\
ZDV�QRW�H[DFWO\�DW�D�VWDQGVWLOO��DV�LW�FRQWLQXHG�WR�H[SDQG�LWV�(XURSHDQ�XVHU�EDVH�
5HYHQXHߚQRZ�PRVWO\�IURP�VXEVFULSWLRQVߚGLG�PXOWLSO\�IURP������WR�������EXW
DOO� HDUQLQJV�ZHUH� VZDOORZHG�E\�DGGLWLRQDO� FRVWV��ZKLFK�JUHZ�DW� DQ�HYHQ� IDVWHU
SDFH����,QGXVWU\�DQDO\VWV�DJUHHG�WKDW�6SRWLI\�QHHGHG�WR�VFDOH��(YHU\WKLQJ�ZDV�VHW
IRU� LWV�86� ODXQFK��EXW� WKH�%LJ�7KUHH� UHFRUG�FRPSDQLHV�ZHUH� UHOXFWDQW� WR�DOORZ
IUHH�RQ�GHPDQG�VWUHDPLQJ�LQ�WKH�$PHULFDQ�PDUNHW��:DUQHU�0XVLF��LQ�SDUWLFXODU�
UHIXVHG� WR� JUDQW� 6SRWLI\� WKH� QHFHVVDU\� SHUPLW�� �UHH(ߡ VWUHDPLQJ� VHUYLFHV� DUH
FOHDUO\�QRW�QHW�SRVLWLYH�IRU�WKH�LQGXVWU\ߢ��:DUQHUߞV�&(2�GHFODUHG�LQ�HDUO\��������
&RQYHUVHO\��WKH�SRVVLELOLW\�RI�ODXQFKLQJ�LQ�WKH�8QLWHG�6WDWHV�ZLWKRXW�WKH�IUHH�WLHU
ZDV�QRW�DQ�RSWLRQ�IRU�6SRWLI\��7KH�VWDOHPDWH�ZDV�QRW�UHVROYHG�XQWLO�DIWHU�:DUQHU



0XVLF�ZDV�DFTXLUHG�E\�D�5XVVLDQ�EXVLQHVVPDQ�LQ������
&DOOLQJ������D�ORVW�\HDU�LQ�WKH�KLVWRU\�RI�6SRWLI\�ZRXOG�EH�DQ�H[DJJHUDWLRQ�

EXW�WKLV�SHULRG�GRHV�VWDQG�RXW�IRU�LWV�VORZ�H[SDQVLRQ�DQG�UHODWLYHO\�ORZ�OHYHO�RI
SUHVV� FRYHUDJH�� ,QGHHG�� WKH� DPRXQW� RI� PRQH\� LQYHVWHG� LQ� 6SRWLI\ߞV� 6HULHV� &
IXQGLQJ�URXQG�ZDV�DOVR�VPDOO��MXVW�����PLOOLRQ����FRPSDUHG�WR�WKH�WZR�SUHFHGLQJ
URXQGV� RI� ���� PLOOLRQ� DQG� ���� PLOOLRQ�� 7KH� QHZ� PRQH\� ZDV� LQ� IDFW� OHVV
VLJQLILFDQW� WKDQ� WKH� LGHQWLW\� RI� WKH� LQYHVWRU�� 6HDQ� 3DUNHU�� WKH� FRIRXQGHU� RI
1DSVWHU��$V�3DUNHU� WRRN�D�SODFH�RQ�6SRWLI\ߞV�ERDUG�RI�GLUHFWRUV�� WKLV�VHHPHG�WR
HPSKDVL]H� D� FHUWDLQ� FRQWLQXLW\� LQ�ZKLFK� 6SRWLI\� UHSUHVHQWHG� WKH� IXOILOOPHQW� RI
WKH�YHU\�VDPH�GLVUXSWLRQ�WKDW�1DSVWHU�KDG�VWDUWHG����0RUH�LPSRUWDQWO\��KRZHYHU�
3DUNHU� KDG� DOVR� EHHQ� WKH� IRXQGLQJ� SUHVLGHQW� RI� )DFHERRN� DQG� VWLOO� SOD\HG� DQ
LQIRUPDO�EXW�LPSRUWDQW�UROH�LQ�LWV�OHDGHUVKLS��+H�ZDV�LQ�D�JRRG�SRVLWLRQ�WR�IRUJH�D
SDUWQHUVKLS�EHWZHHQ�6SRWLI\� DQG�)DFHERRN��ZKLFK�ZRXOG� UHVXOW� LQ� IDU�UHDFKLQJ
DWWHPSWV�WR�LQWHJUDWH�WKH�WZR�VHUYLFHV��%\�HDUO\�������MXVW�DIWHU�3DUNHU�MRLQHG��LW
ZDV�DOUHDG\�SRVVLEOH�WR�REVHUYH�D�)DFHERRNLDQ�LQIOXHQFH�RQ�6SRWLI\ߞV�VWUDWHJLHV�
ZHOO�GRFXPHQWHG�LQ�SDWHQWV�UHJLVWHUHG�E\�)DFHERRN�HQJLQHHUV�DW�WKDW�WLPH���

7KH�PDUNHWLQJ�MDUJRQ�DW�WKH�WLPH�IRFXVHG�RQ�VRFLDO��VKDULQJ��DQG�SODWIRUP��,Q
WKH�ODQJXDJH�RI�3HULRG�&��6SRWLI\�ZRXOG�QR�ORQJHU�EH�MXVW�DQ�DSS�WKDW�JLYHV�\RX
DFFHVV�WR�PXVLF�EXW�D�SODWIRUP�ZKHUH�\RX�PDQDJH�\RXU�PXVLF��7KH�XVHU�LQWHUIDFH
DOVR� GHYHORSHG�� SUREDEO\� PRUH� WKDQ� LQ� WKH� WZR� SUHFHGLQJ� SHULRGV�� )LUVW�� LW
EHFDPH� VRFLDO�� LQ� )DFHERRNߞV� SDUWLFXODU� VHQVH� RI� WKH� ZRUG�� 8VHUV� FRXOG� QRZ
EXLOG�D�SHUVRQDO�SURILOH�ZLWKLQ� WKH�DSS�� DGG� IULHQGV�� DQG� WKHQ�GUDJ�DQG�GURS� WR
VKDUH�PXVLF��7KH�SURILOHV�ZHUH� FRQQHFWHG� WR�)DFHERRN� DFFRXQWV�� WR� KHOS� XVHUV
ILQG� PRUH� IULHQGV�� DV� ZHOO� DV� WR� IDFLOLWDWH� FRPSDQ\� H[WUDFWLRQ� RI� GDWD� DPRQJ
XVHUV���� ,I� WKH� SXVK� WRZDUG� VXEVFULSWLRQV� ODUJHO\� UHOLHG� RQ� GHDOV� ZLWK� RWKHU
VXEVFULSWLRQ�EDVHG�EXVLQHVVHV� �WHOHFRPV��� WKH�HIIRUWV� WR�EHFRPH�D�SODWIRUP�ZDV
OLNHZLVH�SUHPLVHG�RQ�LQWHJUDWLRQ�ZLWK�DQ�H[LVWLQJ�SODWIRUP��)DFHERRN��

&KDSWHU���ZLOO�FKDUW�WKHVH�GLIIHUHQW�GDWD�LQWHJUDWLRQ�VWUDWHJLHV�LQ�PRUH�GHWDLO�
6XIILFH� LW� WR� VD\� WKDW�� DW� WKLV� WLPH�� 6SRWLI\� DOVR� DQQRXQFHG� LWV� ILUVW� SDUWQHUVKLS
ZLWK�DQ�DXGLR�KDUGZDUH�PDQXIDFWXUHU����$QRWKHU�QHZ�IHDWXUH�ZDV�WKDW�WKH�FOLHQW
FRXOG� QRZ� LQGH[� DQG� SOD\�PXVLF� ILOHV� VWRUHG� RQ� ORFDO� FRPSXWHUV�� 7KXV�� XVHUV
FRXOG� OLVWHQ� WR� PXVLF� WKDW� ZDV� QRW� SUHVHQW� LQ� 6SRWLI\ߞV� FDWDORJ� LI� WKH\� KDG
GRZQORDGHG� WKH� ILOHV� IURP� RWKHU� VRXUFHV� �OHJDOO\� RU� LOOHJDOO\��� ,QGH[LQJ� RI� WKH
ORFDO� KDUG� GULYH� ZDV� QRW� MXVW� DQ� RSWLRQ�� LW� KDSSHQHG� DXWRPDWLFDOO\�� $IWHU
LQVWDOOLQJ� 6SRWLI\� RQ� D� FRPSXWHU�� D� SURJUDP�ZRXOG� JR� WKURXJK� WKH� HQWLUH� KDUG
GULYH�ORRNLQJ�IRU�VWRUHG�DXGLR�ILOHV��ZKLFK�ZHUH�WKHQ�UHSRUWHG�EDFN�WR�6SRWLI\ߞV
VHUYHUV��7KLV�GLG�QRW�VSDUN�D�PDMRU�GHEDWH�RYHU�SULYDF\��DQG�ZH�VLPSO\�FDQQRW



NQRZ�ZKDW� KDSSHQHG� WR� DOO� WKH� GDWD� WKDW� 6SRWLI\� FROOHFWHG� UHJDUGLQJ� SHUVRQDO
03�� DUFKLYHV�� 7KHUH� UHPDLQV� WKH� SRVVLELOLW\� WKDW� LW� ZDV� VKDUHG� ZLWK� UHFRUG
FRPSDQLHV�DV�SDUW�RI�D�OLFHQVLQJ�GHDO�

/HVV� HIIRUW� GXULQJ� WKLV� SHULRG�ZDV� SXW� WRZDUG� GHYHORSLQJ�ZD\V� WR� GLVFRYHU
QHZ� PXVLF�� $� �UHODWHGߡ DUWLVWVߢ� IXQFWLRQ� ZDV� DGGHG� WR� WKH� FOLHQW� EXW� VWLOO� QR
SHUVRQDOL]HG�UHFRPPHQGDWLRQV����,QGXVWU\�REVHUYHUV�GLG�QRW�FRQVLGHU�WKLV�D�IODZ
EXW�SUDLVHG�6SRWLI\�IRU�EHLQJ�IDVW��FOHDQ��DQG�VLPSOHߡ����&RPSHWLWRUV�WHQG�WR�ERDVW
DERXW�WKH�VL]H�RI�WKHLU�FDWDORJ�DQG�WKHLU�WRROV�WKDW�KHOS�XVHUV�PDNH�VHQVH�RI�WKHLU
PDVVLYH� DPRXQW� RI�PXVLFߢ��%LOOERDUG� VWDWHG� LQ� ODWH������� �Q,ߡ FRQWUDVW��6SRWLI\
DVVXPHV�ZKDW�SHRSOH�ZDQW�PRVW� LV�D�IDVW�DQG�HDV\�WR�XVH�SURGXFWߨ��:LWKRXW�D
GRXEW��6SRWLI\�LV�WKH�EHVW�VXEVFULSWLRQ�VHUYLFH�RQ�WKH�PDUNHW�WRGD\ߢ����&RPPHQWV
OLNH�WKLV�GHPRQVWUDWH�KRZ��DW�WKLV�WLPH��SHUVRQDOL]HG�UHFRPPHQGDWLRQV�ZHUH�VWLOO
QRW�UHJDUGHG�DV�DQ�HVVHQWLDO�IHDWXUH�RI�PXVLF�VWUHDPLQJ�VHUYLFHV�

,Q�0D\�������QHZ�UHVWULFWLRQV�ZHUH�LPSRVHG�RQ�6SRWLI\ߞV�IUHH�VHUYLFH��8VHUV
ZKR�GLG�QRW�SD\�IRU�D�VXEVFULSWLRQ�FRXOG�QRZ�RQO\�OLVWHQ�IRU�WHQ�KRXUV�SHU�PRQWK
DQG�RQO\�ILYH�WLPHV�IRU�HDFK�WUDFN��7KLV�UHVXOWHG�LQ�VRPH�QHJDWLYH�ZRUG�RI�PRXWK
DQG� OHG� FRPPHQWDWRUV� WR� ILQDOO\� GHFODUH� WKH� LGHD� RI� DG�VXSSRUWHG�PXVLF� WR� EH
GHDG��7KLV�ZDV�QRW�DQ�LQLWLDWLYH�E\�6SRWLI\�6ZHGHQ��KRZHYHU��EXW�RQH�GLFWDWHG�E\
WKH�PDMRU� UHFRUG� FRPSDQLHV�� ZKR� ZRXOG� QRW� OHW� 6SRWLI\� ODXQFK� LQ� WKH� 8QLWHG
6WDWHV� EHIRUH� VHHLQJ� KDUG� HYLGHQFH� RI� D� ULVH� LQ� SD\LQJ� XVHUV��<HW� 6SRWLI\� VRRQ
PDGH�D�PRYH�LQ�WKH�RSSRVLWH�GLUHFWLRQ��RSHQLQJ�XS�LWV�PRELOH�YHUVLRQ�WR�XVHUV�RI
6SRWLI\�)UHH���

7KH� H[SHULPHQW� VHHPV� WR� KDYH� VDWLVILHG� WZR� RI� WKH� %LJ� 7KUHH� UHFRUG
FRPSDQLHV�� DQG� RQO\� :DUQHU� 0XVLF� EORFNHG� WKH� URDG� WR� $PHULFD�� $V� LW
KDSSHQHG��:DUQHU�0XVLF�ZDV�DOVR�XS�IRU�VDOH�DQG�ZDV�DFTXLUHG�E\�WKH�5XVVLDQ
EXVLQHVVPDQ� /HQ� %ODYDWQLN�� $QRWKHU� ELGGHU� ZDV� 6HDQ� 3DUNHU� IURP� 6SRWLI\ߞV
ERDUG� RI� GLUHFWRUV��$FFRUGLQJ� WR� 3DUNHU�� KH� RQO\� OHIW� WKH� ELGGLQJ� SURFHVV� DIWHU
JHWWLQJ� D� JXDUDQWHH� IURP� %ODYDWQLN� WKDW�� XQGHU� KLV� RZQHUVKLS�� :DUQHU� 0XVLF
ZRXOG�OHW�6SRWLI\�ODXQFK�LQ�WKH�8QLWHG�6WDWHV�ZLWKRXW�JLYLQJ�XS�LWV�IUHH�YHUVLRQ���
$FFRUGLQJ� WR�D� OHDNHG�FRQWUDFW��6SRWLI\� DOVR�KDG� WR� DFFHSW�SD\LQJ�KXQGUHGV�RI
PLOOLRQV� RI� GROODUV� LQ� UR\DOW\� DGYDQFHV� WR� WKH� %LJ� 7KUHH� DQG� SURYLGH� IUHH
DGYHUWLVLQJ�VSDFH�WR�6RQ\�0XVLF�EHIRUH�WKH�URDGEORFN�ZDV�ILQDOO\�OLIWHG���

3HULRG�'��ߙ���������

,Q� WKH� PLGGOH� RI� WKH� VXPPHU� RI� �RQߚ���� -XO\� ���� WR� EH� SUHFLVH6ߚSRWLI\
ODXQFKHG�LWV�VHUYLFH�LQ�WKH�8QLWHG�6WDWHV��7KH�ODXQFK�KDG�EHHQ�PDGH�SXEOLF�WKH



SUHYLRXV� HYHQLQJ� YLD� SUHVV� UHOHDVH�� RQO\� D� FRXSOH� RI� KRXUV� DIWHU� 6SRWLI\� KDG
VLJQHG� WKH� OLFHQVLQJ� GHDO� ZLWK� :DUQHU� 0XVLF�� 7KH� ODXQFK�� KRZHYHU�� ZDV� QRW
ZLGHO\�DGYHUWLVHG��$V�XVXDO��6SRWLI\�UHOLHG�RQ�ZRUG�RI�PRXWK��DQG�WKH�NH\�WR�JHW
WKH�K\SH�JRLQJ�ZDV� WKH�RIIHU� RI� IUHH� DFFHVV� WR�PXVLF� VWUHDPLQJ� �L�H��� WKH� VDPH
RIIHU�WKDW�VRPHZKDW�SDUDGR[LFDOO\�KDG�GHOD\HG�WKH�86�ODXQFK�IRU�\HDUV���7R�WU\
RXW�6SRWLI\��$PHULFDQV�KDG�WR�HLWKHU�SD\�IRU�D�6SRWLI\�3UHPLXP�VXEVFULSWLRQ�RU
JHW�DQ�LQYLWH�IRU�D�6SRWLI\�)UHH�DFFRXQW��(DFK�XVHU�UHFHLYHG�D�OLPLWHG�QXPEHU�RI
LQYLWHV� WR� SDVV� RQ� WR� WKHLU� IULHQGV�� 7KLV� ZD\�� 6SRWLI\� FUHDWHG� D� SRZHUIXO
PDUNHWLQJ�PDFKLQH�EDVHG�RQ�WKH�IUHH�HIIRUWV�RI�LWV�RZQ�XVHUV��7KH�OLPLWDWLRQ�RQ
LQYLWHV�QRW�RQO\�HQVXUHG�WKDW�QHWZRUN�FDSDFLW\�ZRXOG�QRW�EH�RYHUORDGHG�EXW�DOVR
FRQWULEXWHG�WR�K\SH�WKDW�DVVRFLDWHG�6SRWLI\�ZLWK�WKH�OLIHVW\OH�RI�WKRVH�FLUFOHV�WKDW
ZHUH� ILUVW� WR� UHFHLYH� LQYLWHVߚSULPDULO\� \RXQJ�� KLS� 1HZ� <RUNHUV�� 7KLV� ZDV
ODUJHO\� D� UHSHWLWLRQ�RI� WKH�PDUNHWLQJ�SDWWHUQ� WKDW� KDG�SURYHQ� VXFFHVVIXO� GXULQJ
WKH�6ZHGLVK�EHWD�SHULRG�RI������DQG�������H[FHSW�IRU�WKH�SROLWLFDO�HOHPHQW�LQ�WKH
6ZHGLVK�K\SH���7ZR�PRQWKV�ODWHU��UHJLVWUDWLRQ�IRU�6SRWLI\�)UHH�RSHQHG�WR�DQ\RQH
ZLWK�D�)DFHERRN�DFFRXQW���

7KH�UHFHSWLRQ�RI�6SRWLI\�LQ�WKH�86�SUHVV�ZDV�HQWKXVLDVWLF��,Q�GHVFULELQJ�WKH
VHUYLFH�� UHSRUWHUV� HPSKDVL]HG� IUHH� DFFHVV� DV� 6SRWLI\ߞV� �XQLTXHߡ VHOOLQJ� SRLQWߢ�
0DQ\�DFFRXQWV�DOVR�VWUHVVHG�WKDW�WKH�VHUYLFH�UDQ�ZLWK�H[WUDRUGLQDU\�VSHHG��D�VRQJ
VWDUWHG� SOD\LQJ� DOPRVW� LQVWDQWO\� DIWHU� LW� ZDV� FOLFNHG�� SDUWO\� WKDQNV� WR� WKH� 3�3
QHWZRUN� XVHG� E\� 6SRWLI\� WR� GLVWULEXWH� GDWD�� 6RFLDO� IHDWXUHV�� VXFK� DV� SOD\OLVW
VKDULQJ�� ZHUH� DOVR�PHQWLRQHG� EXW� QRW� WKH� UDGLR�OLNH� IHDWXUHV�� DQG� 6SRWLI\� ZDV
KDUGO\�HYHU�GHVFULEHG�DV�D�VHUYLFH�KHOSLQJ�XVHUV�WR�GLVFRYHU�QHZ�PXVLF���

:KHQ� 6SRWLI\� ODXQFKHG� LQ� WKH� 8QLWHG� 6WDWHV�� WKH� FRPSDQ\� UHFHLYHG� ����
PLOOLRQ�LQ�IUHVK�YHQWXUH�FDSLWDO��PRUH�PRQH\�WKDQ�LQ�WKH�WKUHH�SUHFHGLQJ�IXQGLQJ
URXQGV�FRPELQHG��7DNHQ�WRJHWKHU��WKH�WKUHH�LQYHVWRU�ILUPV�JDLQHG�DSSUR[LPDWHO\
���SHUFHQW�RI�6SRWLI\ߞV�VKDUHV��DQG� WKH�FRPSDQ\�ZDV�QRZ�YDOXHG�DW����ELOOLRQ�
7KH�LQYHVWPHQW�GHDO�KDG�DOUHDG\�EHHQ�VLJQHG�LQ�HDUO\�������RQ�WKH�FRQGLWLRQ�WKDW
LW� ZRXOG� QRW� EH� WULJJHUHG� XQWLO� 6SRWLI\� UHDFKHG� D� OLFHQVLQJ� GHDO� ZLWK� WKH� %LJ
7KUHH�WR�DOORZ�D�86�ODXQFK���

:LWK�WKLV�LQIOX[�RI�PRQH\��6SRWLI\�FRXOG�UXQ�IRU�D�\HDU�DQG�D�KDOI�EHIRUH�WKH
QH[W�IXQGLQJ�URXQG��$SSDUHQWO\��D�PDLQ�FRQGLWLRQ�RI�WKH�LQYHVWPHQW�GHDO�ZDV�WKDW
6SRWLI\�ZRXOG�H[SDQG� LWV�RSHUDWLRQV� LQ�:HVWHUQ�(XURSH��/DWHU� LQ�������6SRWLI\
ODXQFKHG� LQ� 'HQPDUN�� %HOJLXP�� $XVWULD�� DQG� 6ZLW]HUODQG�� IROORZHG� LQ� HDUO\
�����E\� D� UHODXQFK� LQ�*HUPDQ\� DQG� WKHQ� LQ�$XVWUDOLD� DQG�1HZ�=HDODQG��7KLV
SDWWHUQ�RI�H[SDQVLRQ�FRQILUPHG�WKH�:HVWHUQ�JHRJUDSK\�RI�6SRWLI\��QRW�XQWLO�����
ZRXOG� WKH� VHUYLFH�EH� DYDLODEOH� LQ�SDUWV�RI�(DVWHUQ�(XURSH��/DWLQ�$PHULFD�� DQG



6RXWKHDVW�$VLD�
$SDUW�IURP�LQWHUQDWLRQDO�H[SDQVLRQ��WKLV�SHULRG�LQ�6SRWLI\ߞV�KLVWRU\�ZDV�DOVR

FKDUDFWHUL]HG� E\� D� VSHFLILF� GLUHFWLRQ� RI� VHUYLFH� GHYHORSPHQW�� 'DWD�GULYHQ
SHUVRQDOL]DWLRQ�ZDV�VWLOO�QRW�ZLGHVSUHDG��DQG�WKH�GHYHORSLQJ�DUP�DW�6SRWLI\�VWLOO
WUHDWHG� QHLWKHU� GLVFRYHU\� QRU� DOJRULWKPV� DV� GHILQLQJ� FRQFHSWV�� 5DWKHU�� WKHLU
SULRULW\� LQ������ZDV� WR� WUDQVIRUP�6SRWLI\� IURP�D�PXVLF�VHUYLFH� LQWR�D�SODWIRUP
WKDW� ZDV� LQWHJUDWHG� ZLWK� RWKHU� SODWIRUPV�� PRVW� QRWDEO\� )DFHERRN�� ,I� WKH
�RI�6SRWLI\�DQG�WKH�DOOLDQFH�EHWZHHQ�6SRWLI\�DQG�)DFHERRN�KDGߢSODWIRUPL]DWLRQߡ
EHHQ�HVWDEOLVKHG�E\�6HDQ�3DUNHU�LQ�WKH�SUHFHGLQJ�SHULRG��LW�ZDV�QRZ�FRQILUPHG
E\�WKH�IDFW�WKDW�6HULHV�'�LQYHVWPHQW�ZDV�OHG�E\�WKH�5XVVLDQ�ILUP�'67��ZKLFK�KDG
PDGH� D� ODUJH� LQYHVWPHQW� LQ� )DFHERRN� WZR� \HDUV� HDUOLHU�� LQ� WKH� PLGGOH� RI� WKH
HFRQRPLF�UHFHVVLRQ����7KLV�PRYH�E\�'67�LQ������KDG�PDUNHG�WKH�EHJLQQLQJ�RI�D
QHZ�JROG�UXVK�LQ�WHFK�VWDUWXSV��WKLV�WLPH�ZLWK�VRFLDO�PHGLD�DV�WKH�PDLQ�PDUNHWLQJ
WHUP� DQG� GULYHQ� E\� WULOOLRQV� RI� GROODUV� UHOHDVHG� E\� WKH� )HGHUDO� 5HVHUYH� WR
VWLPXODWH�WKH�HFRQRP\���

$UJXDEO\�� WR� EHFRPH� VRFLDO� ZDV� QHYHU� PRUH� LPSRUWDQW� IRU� 6SRWLI\� WKDQ� LQ
����� DQG� ������ %XW� WKH� DWWHPSW� ZDV� QRW� ZLWKRXW� FRPSOLFDWLRQV�� $W� WKH� )�
FRQIHUHQFH� LQ� 6HSWHPEHU� ������ )DFHERRN� &(2�0DUN� =XFNHUEHUJ� SUHVHQWHG� D
QXPEHU� RI� QHZ� IHDWXUHV�� PDQ\� RI� ZKLFK� UHODWHG� WR� WKH� QHZ� FRQFHSW� RI
V�RQJRLQJ�UHGHILQLWLRQߞ�7KLV�ZDV�DQRWKHU�VWHS�LQ�)DFHERRNߢ�IULFWLRQOHVV�VKDULQJߡ
RI�ZKDW� LW�PHDQV� WR�EH�VRFLDO�RQOLQH��)LUVW��VRFLDO�KDG�EHHQ�DVVRFLDWHG�ZLWK� WKH
DFWLYH�GLVVHPLQDWLRQ�RI�ZRUGV�DQG�LPDJHV��7KHQ�WKH�WKXPEV�XS�/LNH�EXWWRQ�KDG
EHHQ�LQWURGXFHG�LQ�������UHGXFLQJ�VRFLDOLW\�WR�RQH�FOLFN��1RZ�)DFHERRN�ZDV�VHW
WR� DEROLVK� HYHQ� WKDW� DQG� DXWRPDWL]H� WKH� VKDULQJ� RI� DFWLYLWLHV� EHWZHHQ� IULHQGV
ZLWKRXW�WKH�QHHG�IRU�DQ\�DFWLYH�FKRLFH��,QVWHDG�RI�FKRRVLQJ�WR�VKDUH�D�SDUWLFXODU
VRQJ�� XVHUV�ZKR�RSWHG� WR� DGG� D�PXVLF� DSS� WR�)DFHERRNߞV�SODWIRUP�ZRXOG�QRZ
VKDUH�DOO� VRQJV� WKH\� OLVWHQHG� WR�� 7KH� SULPH� H[DPSOH� SUHVHQWHG� E\� =XFNHUEHUJ
ZDV� 6SRWLI\�� DQG� KH� HYHQ� LQYLWHG� 'DQLHO� (N� WR� WKH� VWDJH� IRU� D� EULHI� JXHVW
DSSHDUDQFH���

7KH�LQWHJUDWLRQ�RI�PXVLF�VHUYLFHV�ZDV�FOHDUO\�YLVLEOH�IRU�XVHUV�RI�)DFHERRN�
$W� WKH� OHIW�KDQG� VLGH� RI� WKH� LQWHUIDFH� QRZ� DSSHDUHG� D� 0XVLF� 'DVKERDUG�
LQFOXGLQJ�VWDWLVWLFV�IRU�ZKLFK�VRQJV�ZHUH�WUHQGLQJ�DPRQJ�IULHQGV��2Q�WKH�ULJKW�
KDQG�VLGH��WKH�QHZV�WLFNHU�VKRZHG�LQ�UHDO�WLPH�ZKDW�IULHQGV�ZHUH�OLVWHQLQJ�WR�DQG
ZKDW�DSS�WKH\�XVHG�IRU�OLVWHQLQJߚJLYLQJ�6SRWLI\ߞV�WUDGHPDUN�YDOXDEOH�H[SRVXUH�
$QG� LQ� WKH�FHQWUDO�KRPH�IHHG��)DFHERRN�ZRXOG�RFFDVLRQDOO\�SURYLGH�XSGDWHV���
�V�EORJߞ\N�H[SODLQHG�RQ�6SRWLI)�ߢ�0XVLF�LV�RQH�RI�WKH�PRVW�VRFLDO�WKLQJV�WKHUH�LVߡ
,W�LVߡ�LQKHUHQWO\�VRFLDOߢ����,Q�RWKHU�ZRUGV��PXVLF�LV�QRW�LQWLPDWH�DQG�KDV�QRWKLQJ



WR� GR�ZLWK� SULYDF\�� 1RW� HYHU\� 6SRWLI\� XVHU� DJUHHGߚZKLFK�ZH�ZLOO� GLVFXVV� LQ
PRUH� GHWDLO� LQ� FKDSWHU� ��� 7KH� LQWHJUDWLRQ� KDG� JRQH� WRR� IDU� DQG� ZDV� SDUWLDOO\
UROOHG�EDFN�

,Q� ODWH� ������ 6SRWLI\� DOVR� ODXQFKHG� LWV� �DSSߡ SODWIRUPߢ�� LQYLWLQJ� H[WHUQDO
GHYHORSHUV� WR� FUHDWH� QHZ� IHDWXUHV� WR� EH� RIIHUHG�ZLWKLQ� WKH� FOLHQW�� 6RPH� RI� WKH
DSSV�SURYLGHG�QHZV�RU�O\ULFV��RWKHUV�VSHFLDOL]HG�LQ�SOD\OLVW�UHFRPPHQGDWLRQV�RU
WLFNHW� VDOHV��:LWK� WKLV� PRYH�� 6SRWLI\� DOVR� FUHDWHG� D� V\PELRWLF� UHODWLRQ� ZLWK� D
QXPEHU� RI� �PHGLDߡ SDUWQHUVߢ�� LQFOXGLQJ� 5ROOLQJ� 6WRQH�� 3LWFKIRUN�� DQG� WKH
*XDUGLDQ��7KH\�ZRXOG�IHDWXUH�OLQNV�WR�6SRWLI\�IURP�WKHLU�PXVLF�UHODWHG�DUWLFOHV�
DQG� LW� ZRXOG� QRW� EH� IDU�IHWFKHG� WR� LPDJLQH� WKDW� WKHVH�PHGLD� SDUWQHUVKLSV� DOVR
DIIHFWHG�WKH�QHZV�UHSRUWLQJ�DERXW�6SRWLI\����)LQDOO\�� LQ� WKLV�SHULRG��6SRWLI\�DOVR
GHYHORSHG� D� QHZ� UDGLR� IXQFWLRQ� WR� UHSODFH� RQH� EDVHG� RQ�PXVLF� JHQUHV� GDWLQJ
EDFN�WR�WKH�EHWD�SHULRG��%XW�WKHUH�ZDV�VWLOO�QR�SHUVRQDOL]DWLRQ�RI�6SRWLI\�5DGLR�
WKH� OLVWHQHU� ILUVW� KDG� WR� VHOHFW� DQ� DUWLVW� WR� EH� JLYHQ� WKH� RSWLRQ�RI� OLVWHQLQJ� WR� D
��VWDWLRQߢ5HODWHG�$UWLVWVߡ

7KH�5HLQYHQWLRQ�RI�5DGLR

6SRWLI\ߞV� ODXQFK� LQ� WKH� 8QLWHG� 6WDWHV� PHDQW� WKDW� LW� EHJDQ� FRPSHWLQJ� ZLWK� D
QXPEHU�RI�PXVLF�VWUHDPLQJ�VHUYLFHV�WKDW�ZHUH�QRW�DYDLODEOH�LQ�(XURSH��7KH�\HDU
DIWHU� LWV� 86� ODXQFK� DOVR� KDSSHQHG� WR� EH� D� \HDU� ZKHQ� WKHVH� VHUYLFHV� EHJDQ� WR
FRPSHWH� LQ� D� QHZ� ZD\�� 2QH� UHDVRQ� IRU� WKLV� ZDV� WKH� LQFUHDVHG� K\SH� DURXQG
3DQGRUD�,QWHUQHW�5DGLR��DV�LW�EHJDQ�WUDGLQJ�RQ�WKH�1HZ�<RUN�6WRFN�([FKDQJH�LQ
-XQH� ������ H[DFWO\� RQH�PRQWK� EHIRUH�6SRWLI\� ODXQFKHG� LWV� VHUYLFH� LQ�$PHULFD�
7KLV�UDLVHG�WKH�TXHVWLRQ�RI�ZKHWKHU�3DQGRUD�DQG�6SRWLI\�ZHUH�GLUHFW�FRPSHWLWRUV
RU�ZKROO\�GLIIHUHQW�VHUYLFHV�

:KLOH� ERWK� ZHUH� LQGHHG� PXVLF� VWUHDPLQJ� VHUYLFHV�� 3DQGRUD� GLIIHUHG� IURP
6SRWLI\� E\� QRW� EHLQJ� DQ� RQ�GHPDQG� VHUYLFH���� 7KH� XVHU� FRXOG� QRW� VHOHFW
LQGLYLGXDO� WUDFNV� RU� EXLOG� SOD\OLVWV� EXW�ZDV� LQVWHDG� VXSSRVHG� WR� OHDQ� EDFN� DQG
HQMR\�D�SHUVRQDOL]HG�UDGLR�VWDWLRQ��3DQGRUD�DOVR�ZDV�IDU�DKHDG�RI�6SRWLI\�ZKHQ�LW
FDPH� WR� GDWD� DQDO\VLV� DQG� ZDV� ZLGHO\� UHFRJQL]HG� DV� WKH� EHVW� PXVLF
UHFRPPHQGDWLRQ� VHUYLFH��8QWLO� WKLV�SRLQW��6SRWLI\�KDG�QRW�SULRULWL]HG� WKH� OHDQߡ
EDFNߢ�H[SHULHQFH��7KLV�PD\�EH�SDUWO\� UHODWHG� WR� WKH� IDFW� WKDW�(XURSHDQV�GR�QRW
VSHQG�DV�PXFK�WLPH�LQ�WKH�FDU�DV�$PHULFDQV�GR��7KH�PDLQ�H[SODQDWLRQ��KRZHYHU�
UHODWHV�WR�FRS\ULJKW�SROLF\��,Q�WKH�8QLWHG�6WDWHV��D�VWUHDPLQJ�VHUYLFH�ZLWKRXW�RQ�
GHPDQG�IXQFWLRQDOLW\�PD\�EH�FODVVLILHG�DV�UDGLR�DQG�WKHUHIRUH�GRHV�QRW�QHHG�WR
VWULNH� OLFHQVLQJ�GHDOV�ZLWK�HDFK�UHFRUG�FRPSDQ\��,W�ZRXOG�VLPSO\�SD\�D�FHUWDLQ



UR\DOW\�WR�D�FROOHFWLQJ�VRFLHW\��6RXQG([FKDQJH��7KH�UHVXOW�ZDV�WKDW�3DQGRUD�KDG
WR�SD\�PXFK� OHVV� WKDQ�6SRWLI\� IRU� HYHU\�PLQXWH�RI�PXVLF� VWUHDPLQJ�DQG�KHQFH
FRXOG� VWLFN� WR�DQ�DGYHUWLVLQJ�EDVHG�EXVLQHVV�PRGHO�� ,W� DOVR�PHDQW� WKDW�3DQGRUD
FRXOG�QRW�H[SDQG�EH\RQG�WKRVH�IHZ�QDWLRQV�ZLWK�D�VLPLODU�FRS\ULJKW�V\VWHP�

3DQGRUD� DVVHUWHG� WKDW� 6SRWLI\� ZDV� QRW� D� FRPSHWLWRU� EXW� \ODUJHOߡ
FRPSOHPHQWDU\ߚߢDQG� FLUFXODWHG� D� VWDWHPHQW� DWWULEXWHG� WR� 'DQLHO� (N� WKDW
VXSSRUWHG�WKLV�YLHZ�DQLHO�(N�VD\V�KH�WKLQNV�6SRWLI\�LV�WKH�IXWXUH�RI�WKH�UHFRUG'ߡ�
VWRUH��DQG�WKDW�3DQGRUD�LV�WKH�IXWXUH�RI�UDGLRߢ����,QWHUHVWLQJO\��WKLV�ZDV�DQ�DWWHPSW
WR� HQOLVW�PHGLD� KLVWRU\� LQ� D� FRPPHUFLDO� HIIRUW� WR� IHQFH� RII� D� IXWXUH�PDUNHW� IRU
PHGLD� VHUYLFHV�� <HW� WKLV� KLVWRULFDO� GLYLGH� ZDV� DOUHDG\� LQ� WKH� SURFHVV� RI
FROODSVLQJ�� UHVXOWLQJ� LQ� LQWHQVLILHG� FRPSHWLWLRQ�� ,W� DOVR� PLUURUHG� D� VKLIW� LQ� WKH
UHODWLRQVKLS�EHWZHHQ�WKH�WHFK�JLDQWV�WKDW�WRRN�SODFH�DURXQG�������,I�FRUSRUDWLRQV
OLNH�*RRJOH��$SSOH��)DFHERRN��DQG�$PD]RQ�KDG�SUHYLRXVO\� IRFXVHG�RQ�ZKROO\
GLIIHUHQW� SURGXFWVߚVRPHWLPHV� HYHQ� SDUWQHULQJ� ZLWK� RQH� DQRWKHUߚWKH\� QRZ
H[SDQGHG�WKHLU�ILHOG�RI�RSHUDWLRQV�VR�WKDW�WKH\�ZHUH�SLWWHG�DJDLQVW�RQH�DQRWKHU�DV
GLUHFW�FRPSHWLWRUV���

,Q� WKH� ILHOG� RI� PXVLF� VWUHDPLQJ�� VHUYLFHV� VXFK� DV� 6ODFNHU� DQG� 5DUD� ZHUH
DOUHDG\� WU\LQJ� WR� FRPELQH� WKH� WZR�PRGHOVߚUDGLR� DQG�RQ�GHPDQGߚZLWKLQ�RQH
LQWHUIDFH��'XULQJ�WKH�VSULQJ�RI�������D�QHZ�VHUYLFH�QDPHG�6RQJ]D�FUHDWHG�D�ORW
RI� K\SH� IRU� �IDOOLQJߡ ULJKW� LQWR� WKDW� VZHHW� VSRW� EHWZHHQ� 6SRWLI\� DQG� 3DQGRUDߢ�
6RQJ]D�KDG�QR�YLDEOH�EXVLQHVV�PRGHO��DQG�D�IHZ�\HDUV�ODWHU��WKH�VHUYLFH�ZRXOG�EH
GLVFRQWLQXHG� DIWHU� *RRJOH� DFTXLUHG� WKH� FRPSDQ\�� %XW� LWV� DSSURDFK� WR� PXVLF
UHFRPPHQGDWLRQ� ZRXOG� KDYH� DQ� HQRUPRXV� LQIOXHQFH� RQ� 6SRWLI\ߞV� VXEVHTXHQW
WUDMHFWRU\��6RQJ]D�GLG�QRW�DVN�WKH�XVHU�WR�VHDUFK�IRU�D�IDYRULWH�VRQJ�RU�DUWLVW��RU
HYHQ�WR�FKRRVH�EHWZHHQ�JHQUHV��,QVWHDG��WKH�JXLGLQJ�FRQFHSWV�ZHUH�DFWLYLW\�DQG
PRRG��D�WDFWLF�ZH�ZLOO�GLVFXVV�LQ�GHWDLO�LQ�FKDSWHU�����'HSHQGLQJ�RQ�WKH�SHUVRQDO
SURILOH��WKH�WLPH�RI�GD\��DQG�WKH�GD\�RI�WKH�ZHHN��6RQJ]D�ZRXOG�JLYH�WKH�XVHU�D
FKRLFH� EHWZHHQ� VL[� GLIIHUHQW� DFWLYLWLHV�� HDFK� UHSUHVHQWHG� E\� DQ� LFRQ�� )RU
H[DPSOH��RQ�D�:HGQHVGD\�PRUQLQJ��6RQJ]D�FRXOG�RIIHU�D�FKRLFH�EHWZHHQ�ZRUN�
H[HUFLVH�� RU� VWD\LQJ� LQ� EHG� DQG� WKHQ� SURYLGH� D� VRXQGWUDFN� IRU� WKLV� DFWLYLW\�
3RVVLEOH� FKRLFHV� IRU� D� ODWH�)ULGD\�QLJKW� FRXOG� LQFOXGH� �ߢ�0DNLQJ�2XWߡ HWWLQJ*ߡ
+LJKߢ�� RU� �ߢ�HGWLPH%ߡ $FWLYLWLHV� FRXOG� DOVR� EH� ILOWHUHG� E\� WKH� VHOHFWLRQ� RI� D
SUHGHILQHG� PRRG�� VXFK� DV� �ߢJJUHVVLYH$ߡ RU� �ߢ�QWURVSHFWLYH,ߡ 7KH� UHVXOWLQJ
SOD\OLVWV�ZRXOG�EH�SXW� WRJHWKHU�E\�6RQJ]DߞV�RZQ�PXVLF�H[SHUWV��7KLV� IRFXV�RQ
KXPDQ�FXUDWLRQ�ZDV��DW�WKH�WLPH��VHHQ�DV�D�XQLTXH�VHOOLQJ�SRLQW�IRU�6RQJ]D�LQ�LWV
FRPSHWLWLRQ� ZLWK� 3DQGRUD� DQG� 6SRWLI\�� ZKLFK� KDG� ERWK� SXW� HIIRUWV� LQWR
GHYHORSLQJ�DOJRULWKPLF�V\VWHPV�IRU�PXVLF�UHFRPPHQGDWLRQ���



)LJXUH����

'XULQJ� ������ D� QHZ� FRQVHQVXV� HPHUJHG� DPRQJ� PXVLF� LQGXVWU\
FRPPHQWDWRUV�� VWUHDPLQJ� VHUYLFHV� ZRXOG� KHQFHIRUWK� FRPSHWH� ZLWK� WKH� EHVW
PXVLF� UHFRPPHQGDWLRQ� IHDWXUHV��1RW� ORQJ�EHIRUH��6SRWLI\�KDG�EHHQ�SUDLVHG� IRU
EHLQJ� FOHDQ� DQG� VLPSOH��1RZ� LW�ZDV� FULWLFL]HG�E\� VRPH� IRU� EHLQJ� �MXVWߡ D� KXJH
GDWDEDVH� RI� VRQJVߢ� DQG� QRW� DVVLVWLQJ� LWV� XVHUV� LQ� FKRRVLQJ� WKH� ULJKW� PXVLF���
%LOOERDUG�ZURWH�DERXWߡ�WKH�UHVXUJHQFH�RI�UDGLRߢ�DQG�SRLQWHG�WR�WKH�PXOWLWXGH�RI
VWDUWXSV� LQYROYHG� LQ� UHLQYHQWLQJ� WKLV� ROG� IRUPDW� E\� WU\LQJ� WR� PDNH� LW� HLWKHU
SHUVRQDOL]HG��PRRG�EDVHG��RU�ORFDOߚDQG�VRPHWLPHV�HYHQ�E\�PL[LQJ�PXVLF�ZLWK
QHZV�DQG�ZHDWKHU�UHSRUWV��$FFRUGLQJ�WR�%LOOERDUG�� WKLV�ZDV�DOO�EHFDXVH�RIߡ�WKH
IDFW� WKDW� SHRSOH� ORYH� WR� VLPSO\� OHDQ� EDFN� DQG� OLVWHQߢ�� +HQFH�� 6SRWLI\ߞV� OHDQߡ
IRUZDUGߢ� DSSURDFK� VXGGHQO\� EHJDQ� WR� DSSHDU� DV� D� ZHDNQHVV� UDWKHU� WKDQ� D
VWUHQJWK���



)LJXUH����
$Q�LQIOXHQFH�RQ�6SRWLI\ߞV�ODWHU�PRRG�ERDUGV��6RQJ]DߞV�PRELOH�LQWHUIDFH�RIIHUHGߡ�DFWLYLWLHVߢ�DW�GLIIHUHQW

WLPHV�RI�WKH�ZHHN��6FUHHQVKRWV�IURP������

3HULRG�(�������

$W� WKH�HQG�RI�������'DQLHO�(N�PDGH�VHYHUDO� VWDWHPHQWV� LQGLFDWLQJ� WKDW�6SRWLI\
ZRXOG� QRZ� DGMXVW� LWV� DPELWLRQV� IRU�ZKDW� D�PXVLF� VHUYLFH� VKRXOG� GHOLYHU� WR� LWV
XVHUV��,Q�������WKH�IRFXV�KDG�EHHQ�RQ�JURZWK�LQ�QXPEHUV��EXW������ZRXOG�EH�WKH
\HDU� IRU� 6SRWLI\� WR� DGGUHVV� D� YHU\� GLIIHUHQW� LVVXH�� �7KHߡ DEXQGDQFH� RI� FKRLFH�
+RZ�GR�\RX�PDNH�VHQVH�RXW�RI����PLOOLRQ�VRQJV"ߢ���8QWLO�WKLV�SRLQW��6SRWLI\�KDG
IROORZHG� WKH� RQ�GHPDQG� GRFWULQH�� ZKLFK� WHQGHG� WR� LJQRUH� WKH� TXHVWLRQ� RI
PHDQLQJ�PDNLQJ�� 7KH� XVHU�ZDV� WUHDWHG� DV� D� VRYHUHLJQ� LQGLYLGXDO�ZKR� DOUHDG\
NQHZ�SUHFLVHO\�ZKDW�PXVLF�KH�RU�VKH�SUHIHUUHG�WR�KHDU��6SRWLI\ߞV�WDVN�ZDV�VLPSO\



WR�UHVSRQG�WR�D�UHTXHVW�IURP�WKH�XVHU��SURYLGLQJߡ�ZKDWHYHU�\RX�ZDQW��ZKHQHYHU
\RX�ZDQW�LW�7ߢ�KH�LQGLYLGXDOLVP�RI�WKLV�DSSURDFK�KDG�EHHQ�VRPHZKDW�PRGHUDWHG
E\�WKHߡ�VRFLDO�WXUQߢ�RI�6SRWLI\��\HW�LQ�HIIHFW��VRFLDO�ZDV�D�WHUP�GHILQHG�E\�D�IHZ
GRPLQDQW�VHUYLFHV�DQG�SODWIRUPV��LQ�SDUWLFXODU�)DFHERRN�

)RU�PRVW�RI�������ZKHQ�(N�ZDV�DVNHG�DERXW�KRZ�6SRWLI\�ZRXOG�DGGUHVV�WKH
DEXQGDQFH� RI� FKRLFH�� KH� ZRXOG� KLQW� DW� D� VRFLDO� VROXWLRQ�� $FFRUGLQJ� WR� WKH
GRFWULQH�RI�VRFLDO�PXVLF�GLVFRYHU\��IULHQGV�ZRXOG�VXFFHVVIXOO\�KHOS�RQH�DQRWKHU
QDYLJDWH� WKH� DEXQGDQFH� RI� PXVLF�� SURYLGHG� WKDW� WKH� VHUYLFH� DOORZHG� IRU
IULFWLRQOHVV�VKDULQJ��%XW�ZKDW� LI�\RXU� IULHQGV�KDG�EDG� WDVWH"�7RZDUG� WKH�HQG�RI
WKH�\HDU��(N�VKLIWHG�WDFWLFV�DQG�UHFRJQL]HG�WKH�QHHG�IRU�DXWKRULW\�V�ZKDWߞHUH+ߡ�
RXU�XVHUV�DUH�WHOOLQJ�XV��6SRWLI\�LV�JUHDW�ZKHQ�\RX�NQRZ�ZKDW�PXVLF�\RX�ZDQW�WR
OLVWHQ�WR��EXW�QRW�VR�JUHDW�ZKHQ�\RX�GRQߞW�7ߨ�KH�ELJJHVW�XQVROYHG�TXHVWLRQ�IRU
PRVW�XVHUV�LV��KRZ�FDQ�\RX�KHOS�PH�ILJXUH�RXW�ZKDW�,ߞP�JRLQJ�WR�OLVWHQ�WR"�$QG
IRU�DUWLVWV��LWߞV��KRZ�DP�,�JRLQJ�WR�EH�KHDUG"ߢ��

6SRWLI\ߞV�ILUVW�VROXWLRQ�ZDV�SUHVHQWHG�LQ�'HFHPEHU�������ZKHQ�LW�LQWURGXFHG�D
QHZ��SHUVRQDOL]HG� UHFRPPHQGDWLRQ� IXQFWLRQ� WKDW�ZRXOG�SURYLGH�HDFK�XVHU�ZLWK
�WKHߡ PRVW� UHOHYDQW� FRQWHQWߢ�� DV� ZHOO� DV� WKH� DELOLW\� WR� �ߢIROORZߡ PXVLFDO
VXJJHVWLRQV�E\ߡ�DUWLVWV��WUHQGVHWWHUV��HGLWRUV�DQG�H[SHUWVߢ����7KLV�ZDV�D�VWHS�DZD\
IURP� WKH� V\PPHWULFDO� VRFLDOLW\� RI� )DFHERRN� �ZKHUH� IULHQGVKLS� LV� D� WZR�ZD\
UHODWLRQ�� WRZDUG� WKH� DV\PPHWULFDO� IROORZLQJ� V\VWHP� WKDW� FKDUDFWHUL]HV� 7ZLWWHU
�ZKHUH�D�VPDOO�QXPEHU�RI�XVHUV�WHQG�WR�EHFRPH�KXJHO\�LQIOXHQWLDO���1RZ�\RXߡ��
FDQ� JHW� PXVLF� UHFRPPHQGDWLRQV� IURP� RQO\� \RXU� PRVW� WUXVWHG� PXVLFDO
LQIOXHQFHVߢ�� 6SRWLI\� ZURWH� LQ� D� SUHVV� UHOHDVH���� ,Q� RWKHU� ZRUGV�� IULHQGV� FDQQRW
DOZD\V� EH� WUXVWHG� WR� UHFRPPHQG� WKH� EHVW�PXVLF� IRU� \RX�� &XUDWLQJ�PLOOLRQV� RI
VRQJV�ZDV�D�WDVN�WRR�ODUJH�WR�EH�OHIW�WR�XVHUV�

7KH� LQWURGXFWLRQ� RI� QHZ� GLVFRYHU\� IXQFWLRQV�� KRZHYHU�� ZDV� IDU� IURP� DQ
LQQRYDWLYH�PRYH��2Q�WKH�FRQWUDU\��6SRWLI\�ZDV�UDWKHU�ODWH�WR�IROORZ�WKLV�WUHQG�LQ
WKH�PXVLF� VWUHDPLQJ�PDUNHW��%XW�ZKHQ� LW� ILQDOO\� GLG� UHFRJQL]H� WKDW� WKHUH�ZHUH
OLPLWV� WR� WKH� RQ�GHPDQG� GRFWULQH�� 6SRWLI\� FKDQJHG� LWV� EXVLQHVV� VWUDWHJ\�� 7KH
FRPSDQ\�JUDGXDOO\�UHRULHQWHG�LWVHOI�WRZDUG�WKH�DLP�RI�SURYLGLQJ�QRW�RQO\�DFFHVV
WR� PXVLF� EXW� DOVR� UHFRPPHQGDWLRQV� IRU� PXVLF� WKDW� XVHUV� ZRXOG� QRW� KDYH
UHTXHVWHG� WKHPVHOYHV�� 7KLV� PHDQW� WKDW� 6SRWLI\� EHJDQ� WR� WUDQVIRUP� LWVHOI� IURP
EHLQJ�D�VLPSOH�GLVWULEXWRU�RI�PXVLF�WR�WKH�SURGXFHU�RI�D�XQLTXH�VHUYLFH��$W�WKH
WLPH��WKH�QDWXUH�RI�WKLV�VHUYLFH�ZDV�VWLOO�QRW�FOHDUO\�GHILQHG��EXW�LW�EHJDQ�WR�WDNH
VKDSH�WKURXJK�D�VHULHV�RI�DFTXLVLWLRQV�WKDW�ZHUH�PDGH�SRVVLEOH�E\�WKH�KXQGUHGV
RI�PLOOLRQV�RI�GROODUV�WKDW�LQYHVWRUV�ZHUH�ZLOOLQJ�WR�WKURZ�DW�6SRWLI\��7KLV�WLPH�
WKH�IXQGLQJ�URXQG�ZDV�OHG�E\�*ROGPDQ�6DFKV�DQG�DOVR�LQFOXGHG�WKH�&RFD�&ROD



&RPSDQ\��ZKLFK�KDG�HQWHUHG�D�PDUNHWLQJ�SDUWQHUVKLS�ZLWK�6SRWLI\�
7KH� ILUVW� FRPSDQ\�DFTXLUHG�E\�6SRWLI\�� LQ�0D\�������ZDV�7XQLJR��)RU� WZR

\HDUV�� WKLV� VHUYLFH�KDG�SURYLGHG�6SRWLI\�XVHUV�ZLWK�SOD\OLVWV�EDVHG�QRW�RQO\�RQ
JHQUHV�EXW�DOVR�RQ�VSHFLILF�DFWLYLWLHV�RU�PRRGV��FXUDWHG�E\�D�VPDOO�WHDP�RI�PXVLF
H[SHUWVߚFOHDUO\� LQVSLUHG� E\� 6RQJ]D�� 7XQLJR� KDG� DOUHDG\� EHHQ� WKH� REMHFW� RI
PXFK� K\SH� RQ� 6SRWLI\ߞV� RIILFLDO� EORJ� DQG� ZDV� RQH� RI� WKH� RULJLQDO� DSSV� ZKHQ
6SRWLI\�ODXQFKHG�LWV�DSS�SODWIRUP��$IWHU�WKH�DFTXLVLWLRQ��7XQLJRߞV�IHDWXUHV�ZHUH
LQWHJUDWHG�LQWR�WKH�6SRWLI\�FOLHQW��,Q�D�ODUJHU�SHUVSHFWLYH��WKLV�PDUNHG�DQ�LQFLSLHQW
UHWUHDW� IURP� WKH� SODWIRUP� VWUDWHJ\�� VLJQLILFDQWO\�� WKH� DSS� SODWIRUP� WKDW� 6SRWLI\
KDG� ODXQFKHG� LQ� ODWH� ����� ZRXOG� EH� GLVPDQWOHG� LQ� ������ 7XQLJR� KDG� DERXW
WZHQW\�HPSOR\HHV�ZKR�ZRXOG�IRUP�WKH�FRUH�RI�D�QHZ�XQLW�ZLWKLQ�6SRWLI\��7KH\
ZRXOG� EH� MRLQHG� E\� D� JURZLQJ� QXPEHU� RI� �PXVLFߡ HGLWRUVߢ� UHFUXLWHG� WR� FUHDWH
ORFDO� SOD\OLVWV� IRU� HDFK� FRXQWU\�ZKHUH� 6SRWLI\�ZDV� DYDLODEOH����7KLV�FXUDWRULDO
WXUQ�WRRN�VRPH�WLPH�WR�LPSOHPHQW�EXW�FDQ�FOHDUO\�EH�WUDFHG�WKURXJK�6SRWLI\ߞV�MRE
OLVWLQJV��ZKLFK�ZHUH�SUHVHUYHG�E\�WKH�,QWHUQHW�$UFKLYH��$�VQDSVKRW�IURP�-DQXDU\
������IRU�H[DPSOH��OLVWV�VHYHQW\�VHYHQ�MREV��RI�ZKLFK�WKH�YDVW�PDMRULW\�ZHUH�LQ
WHFK�GHYHORSPHQW��1RQH�RI�WKHVH�MREV�LQYROYHG�PXVLF�FXUDWLRQ�����,Q�IDFW��LW�ZDV
QRW� XQWLO� ����� WKDW� 6SRWLI\� EHJDQ� UHFUXLWLQJ� SHRSOH� LQ� GLIIHUHQW� FRXQWULHV� IRU
SRVLWLRQV�VXFK�DV0ߡ�XVLF�(GLWRU�3OD\OLVW�&XUDWRUߢ�

$W�6SRWLI\��RXU�YLVLRQ�LV� WR�SURYLGH�WKH�SHUIHFW�PXVLF�IRU�HYHU\�PRPHQWߨ��:HߞUH�JURZLQJ�RXU�ZRUOG�
FODVV�PXVLF�FXUDWLRQ�DQG�HGLWRULDO� WHDP�DQG�DUH� ORRNLQJ�IRU�D�PXOWL�WDOHQWHG�VHOI�VWDUWHU��JR�JHWWHU�ZLWK
OLPLWOHVV� DPELWLRQ� DQG� DQ� XQGHQLDEOH� KXQJHU� IRU� SURJUHVV� DQG� SDVVLRQ� IRU� PXVLF�� 7KLV� UROH� FDOOV� IRU
VRPHRQH�ZKR�FDQ�LGHQWLI\�DQG�H[HFXWH�WKH�EHVW�PXVLF�SOD\OLVW� OLVWHQLQJ�H[SHULHQFHV�IRU�D�PXOWLWXGH�RI
PRRGV��PRPHQWV��DQG�JHQUHV��KDV�D�SDVVLRQ�IRU�SHUIRUPDQFH�RULHQWHG�DQDO\WLFV��DQG�KDV�KHU�KLV�HDUV�WR
WKH�JURXQG�LQ�WKH�PXVLF�FRPPXQLW\����

3DUW� RI� WKLV� MRE� ZRXOG� DOVR� EH� WR� WU\� RXW� �SOD\OLVWߡ K\SRWKHVHV�� L�H�� WKH� SHUIHFW
UXQQLQJ�SOD\OLVW�RU�PXVLF�IRU�D�GDWH�QLJKW�RU�D�GLQQHU�ZLWK�IULHQGV����5ߢ�XQQLQJ�
GDWLQJ�� GLQLQJߚWKHVH� ZHUH� LQGHHG� W\SLFDO� �ߢPRPHQWVߡ IRU� 6SRWLI\�� DQG� E\
GHSOR\LQJ�VXFK�WHUPV��LW�IROORZHG�,QVWDJUDP��7ZLWWHU��7LQGHU��DQG�RWKHU�SRSXODU
DSSV�����6SRWLI\�HYHQ�DSSURSULDWHG�7XQLJRߞV�VORJDQ�ߢ�0XVLF�IRU�HYHU\�PRPHQWߡ�
,QGHHG�� LW� FDPH� WR� VXJJHVW� VRPHWKLQJ� TXLWH� GLIIHUHQW� IURP� LWV� SUHYLRXV� VORJDQ�
ߢ�0XVLF�ZKHQHYHU�\RX�ZDQW�LW��ZKHUHYHU�\RX�DUHߡ

7KH�HDUO\�6SRWLI\�VDZ�LWV�WDVN�DV�SURYLGLQJ�DFFHVV�WR�PXVLF��ILOOLQJ�WKH�OLIH�RI
FRQVXPHUV�ZLWK�PRUH�PXVLF��DV� LI� WKH\�IHOW�D�QHHG� WR� UHPHG\�D�JHQHUDO� ODFN�RI
PXVLF��%XW�DURXQG�������6SRWLI\ߞV�FXUDWRULDO�WXUQ�UHFRQFHLYHG�LWV�SURGXFW�EDVHG
RQ�D�GLIIHUHQW�LPDJH�RI�WKH�FRQVXPHU��1RZ�WKH�VHOOLQJ�SRLQW�ZDV�WR�SURYLGH�QRW
PRUH� PXVLF� EXW� EHWWHU� PXVLF�� 7KLV� PHDQW�� KRZHYHU�� WKDW� 6SRWLI\� QHHGHG� WR



VRPHKRZ�GHILQH�PXVLFDO�TXDOLW\��VRPHWKLQJ�WKDW�LW�KDG�VR�IDU�DYRLGHG�GRLQJ��7KH
VHUYLFH�KDG�WR�VWHHU�D�ZD\�EHWZHHQ�SXUH�UHODWLYLVP��L�H���HDFK�LQGLYLGXDO�KDV�KHU
RZQ�VWDQGDUG�IRU�ZKDW�LV�JRRG�PXVLF��DQG�SXUH�DEVROXWLVP��L�H���FHUWDLQ�SLHFHV�RI
PXVLF� DUH� LQKHUHQWO\� EHWWHU� WKDQ� RWKHUV��� 7KLV� SRODULW\�ZDV� WUDQVFHQGHG� E\� WKH
LGHD�WKDW�PXVLFDO�TXDOLW\�LV�GHSHQGHQW�RQ�FRQWH[W��7KLV�LV�D�XWLOLWDULDQ�DSSURDFK�LQ
ZKLFK� PXVLF� LV� XQGHUVWRRG� DV� IXQFWLRQDO� IRU� FHUWDLQ� DFWLYLWLHV�� DV� ZH� ZLOO
GHPRQVWUDWH�LQ�FKDSWHU���

3HULRG�)��ߙ���������

7KH� DPRXQW� RI� YHQWXUH� FDSLWDO� LQYHVWHG� LQ� 6SRWLI\� LQ� HDFK� IXQGLQJ� URXQG
FRQWLQXHG� WR� LQFUHDVH�� QRW� OLQHDUO\� EXW� H[SRQHQWLDOO\�� ,Q� 1RYHPEHU� ������ D
YHQWXUH� FDSLWDO� ILUP� WKDW� KDG� EHHQ� DFWLYH� LQ� 6LOLFRQ� 9DOOH\� VLQFH� �����
7HFKQRORJ\�&URVVRYHU�9HQWXUHV��7&9���PDGH�LWV�ELJJHVW�LQYHVWPHQW�HYHU������
PLOOLRQ��3URSRUWLRQDO�WR�WKH�HTXLW\��WKH�GHDO�ZDV�UHDG�DV�D�YDOXDWLRQ�RI�6SRWLI\�DW
RYHU� ��� ELOOLRQ����� 7KH� KLJK� QXPEHUV� FRXOG� EH� LQWHUSUHWHG� DV� D� EHW� RQ� ZRUOG
GRPLQDWLRQ� IRU� D� FRPSDQ\� WKDW�� SDUDGR[LFDOO\�� ZDV� QRW� HYHQ� FORVH� WR� EHLQJ
SURILWDEOH��7KLV�WUHPHQGRXV�HOHYDWLRQ�DOVR�PDGH�LW�LPSUREDEOH�WKDW�6SRWLI\�FRXOG
EH�DFTXLUHG�E\�D�ILUP�RWKHU�WKDQ�)DFHERRN��$SSOH��RU�*RRJOH��&RQYHUVHO\��IURP
WKHQ�RQ�6SRWLI\�ZRXOG�RIWHQ�EH� UXPRUHG� DV� D� SRVVLEOH� DFTXLUHU� RI� RWKHU�PXVLF
VHUYLFHV��VXFK�DV�3DQGRUD�RU�6RXQG&ORXG�

$V� WKH� VROH� LQYHVWRU� LQ� WKLV� PDVVLYH� IXQGLQJ� URXQG�� 7&9� OLNHO\� KDG� VRPH
LQIOXHQFH�RYHU�6SRWLI\ߞV� VWUDWHJLF�SULRULWLHV� IRU�������ZKLFK� IROORZHG�D�GLVWLQFW
SDWWHUQ��6SRWLI\�GLG�H[SDQG�WR�D�IHZ�ODUJH�FRXQWULHV��WKH�3KLOLSSLQHV��%UD]LO��DQG
&DQDGD�� ,W� DOVR� VWDUWHG� D� VXEVLGLDU\� LQ� 5XVVLD� DQG� SUREDEO\� LQYHVWHG� D� ORW� RI
PRQH\� LQ� ODXQFKLQJ� LWV� VHUYLFH� WKHUHߚRQO\� WR� ZLWKGUDZ� DJDLQ� EHFDXVH� RI
5XVVLDߞV�HFRQRPLF�FULVLV�DQG�LWV�QHZ��UHSUHVVLYH�LQWHUQHW�OHJLVODWLRQ�����$ERYH�DOO�
KRZHYHU��3HULRG�)�ZDV�FKDUDFWHUL]HG�E\�FRQVROLGDWLRQ�DQG�FHQWUDOL]DWLRQ�RI� WKH
VHUYLFH�� $� WUXO\� VLJQLILFDQW� FKDQJH�� HQDFWHG� LQ� 6SULQJ� ������ ZDV� 6SRWLI\ߞV
GLVPDQWOLQJ� RI� LWV� 3�3� QHWZRUN��ZKLFK� XQWLO� WKHQ� KDG� JXDUDQWHHG� LWV� VXSSO\� RI
EDQGZLGWK����� )URP� WKH� YHU\� EHJLQQLQJ�� 6SRWLI\� KDG� SURYLGHG� XVHUV� ZLWK� D
UHPDUNDEO\� IDVW� VHUYLFH�DQG�DYRLGHG�SD\LQJ�PDUNHW�SULFH� IRU� WKH�EDQGZLGWK�E\
KDUQHVVLQJ� WKH� UHVRXUFHV�RI� WKRVH� VDPH�XVHUV�� ,W�ZDV�D� WHFKQRORJ\� WKDW�6SRWLI\
KDG� SDWHQWHG� DQG� WKDW� PDGH� WKH� VHUYLFH� GLIIHUHQW� IURP� RWKHU� PXVLF� VWUHDPLQJ
SODWIRUPV�� 1RZ�� ZLWK� KXQGUHGV� RI� PLOOLRQV� RI� GROODUV�� 6SRWLI\� FRXOG� ILQDOO\
PDLQWDLQ�LWV�RZQ�VHUYHUV�IRU�WKH�GLVWULEXWLRQ�RI�PXVLF�

7KH�VKXWGRZQ�RI�RQH�RI�WKH�LQWHUQHWߞV�ODUJHVW�3�3�QHWZRUNV��ZKLFK�ZDV�WKHQ



UHSODFHG�E\�FHQWUDO�VHUYHUV��PXVW�EH�FRQVLGHUHG�D�PDMRU�LQIUDVWUXFWXUDO�HYHQW��<HW
LW� ZDV� KDUGO\� UHFRJQL]HG� E\� RUGLQDU\� 6SRWLI\� XVHUV� DQG� ZDV� QRW� HYHQ
FRPPXQLFDWHG� RQ� WKH� FRPSDQ\ߞV� EORJ� SUREDEO\� EHFDXVH� WKH� PRYH� WRZDUG
FHQWUDOL]DWLRQ�GLG�QRW�ILW�WKH�FRPSDQ\ߞV�SUHIHUUHG�LPDJH�����1RW�RQO\�ZDV�WKH�3�3
QHWZRUN� VLOHQWO\� GLVPDQWOHG� EXW� VR�ZDV� WKH� DSS� SODWIRUP��7KLV�ZDV� D� SODWIRUP
6SRWLI\�KDG�RQFH�GHVFULEHG�DVߡ�WKH�QH[W�ELJ�VWHS�LQ�PXVLFDO�HQMR\PHQWߢ�����\HW�LW
WRRN�OHVV�WKDQ�WZR�\HDUV�IRU�6SRWLI\�WR�VWRS�DFFHSWLQJ�QHZ�DSSV�����6RPH�RI�WKH
PRVW�SRSXODU�DSS�IHDWXUHV�ZHUH�FRSLHG�RU�DFTXLUHG��DV�LQ�WKH�FDVH�RI�7XQLJR�

'XULQJ� WKH� VSULQJ� RI� ������ 6SRWLI\�PDGH� LWV� VHFRQG� DFTXLVLWLRQ�� WKH�PXVLF
DQDO\VLV� ILUP� (FKR� 1HVW�� 7KH� (FKR� 1HVW� ZDV� NQRZQ� IRU� SRZHULQJ� WKH
DOJRULWKPLF� UHFRPPHQGDWLRQV� LQ� 6SRWLI\�� DV� ZHOO� DV� LQ� VHYHUDO� RI� 6SRWLI\ߞV
FRPSHWLWRUV�� 7KH� DFTXLVLWLRQ� PD\� EH� UHDG� DV� \HW� DQRWKHU� PRYH� WRZDUG
FHQWUDOL]LQJ�WKH�LQIUDVWUXFWXUH�RI�VWUHDPHG�PXVLF��:KLOH�LW�ZDV�VDLG�WKDW�WKH�(FKR
1HVW�ZRXOG�FRQWLQXH�WR�VHUYH�DOO�RI�LWV�H[LVWLQJ�FXVWRPHUV��6SRWLI\ߞV�DFTXLVLWLRQ
ZDV�REYLRXVO\�FRQVLGHUHG�D�PRYH�WR�IHQG�RII�FRPSHWLWLRQ��,Q�IDFW��DIWHU�MXVW�RQH
ZHHN�� 6SRWLI\ߞV� FRPSHWLWRU� 5GLR� DEDQGRQHG� WKH� (FKR� 1HVW� DQG� KDG� WR� ILQG
DQRWKHU�VXSSOLHU�RI�PXVLF�LQWHOOLJHQFH����

6SRWLI\�VHHPLQJO\�SUHIHUUHG�WR�FKDOOHQJH�RWKHU�VWUHDPLQJ�VHUYLFHV�LQ�WKH�DUHQD
RI�SHUVRQDOL]HG�UHFRPPHQGDWLRQV��%XW�ODWHU�LQ�������DQRWKHU�NLQG�RI�FRPSHWLWLRQ
DURVH��7D\ORU�6ZLIW��WKH�VXSHUVWDU�VLQJHU�VRQJZULWHU��PDGH�D�SXEOLF�VWDWHPHQW�DQG
ZLWKGUHZ�DOO�KHU�PXVLF�IURP�6SRWLI\��,Q�D�ODWHU�RS�HG�IRU�WKH�:DOO�6WUHHW�-RXUQDO�
VKH�FRPSODLQHG�WKDW�6SRWLI\ߞV�IUHH�VHUYLFH�ZDV�XQGHUPLQLQJ�WKH�YDOXH�RI�PXVLF
DQG�H[SUHVVHG� WKH�RSLQLRQ� WKDW�DQ�DOEXP�VKRXOG�KDYH�D�SULFH�����+HU�PRYH�ZDV
H[SOLFLWO\� DQWL� 6SRWLI\�� VLQFH� ULYDO� VHUYLFHV� VXFK� DV� 5GLR� ZHUH� VWLOO� DOORZHG� WR
VWUHDP�KHU�DOEXPV��RWKHU�WKDQ�WKH�PRVW�UHFHQW�RQH�6ߡ��ZLIWJDWHߢ��DV�WKLV�LQFLGHQW
VRRQ�EHFDPH�NQRZQ��PDUNHG� WKH�EHJLQQLQJ�RI�D�QHZ�NLQG�RI�FRPSHWLWLRQ�RYHU
WKH�H[FOXVLYLW\�RI�FRQWHQW�WKDW�ZRXOG�LQWHQVLI\�LQ�WKH�FRPLQJ�\HDUV�

3HULRG�*��ߙ���������

$IWHU� PXFK� DQWLFLSDWLRQ�� $SSOH� ILQDOO\� ODXQFKHG� LWV� RZQ� PXVLF� VWUHDPLQJ
VHUYLFH��$SSOH�0XVLF��LQ�-XQH�������/DWH�WR�MRLQ�WKH�VWUHDPLQJ�PDUNHW��$SSOHߞV
REYLRXV� DGYDQWDJH� ZDV� WKH� FRQWURO� RI� D� OLQH� RI� KDUGZDUH�� DV� ZHOO� DV� LWV� $SS
6WRUH��)XUWKHUPRUH��$SSOH�FRXOG�DIIRUG�WR�DFFHSW�HYHQ�ODUJHU�ORVVHV�WKDQ�6SRWLI\
V�UHVSRQVH�ZDV�WR�WU\�VHWWLQJ�GLIIHUHQW�WHUPV�IRUߞ\DQG�IRU�D�ORQJHU�WLPH��6SRWLIߚ
FRPSHWLWLRQ��7KH�WRQH�ZDV�VHW�D�PRQWK�EHIRUH�$SSOH�0XVLFߞV�ODXQFK��DW�DQ�HYHQW
LQ� 1HZ� <RUN� &LW\� LQ� 0D\� �DQߚ���� HYHQW� WKDW� ZH� ZLOO� GHVFULEH� LQ� GHWDLO� LQ



FKDSWHU����,I�WKHUH�ZDV�RQH�FRPPRQ�IDFWRU�LQ�WKH�QHZ�IHDWXUHV�SUHVHQWHG�WKHUH��LW
ZDV�6SRWLI\ߞV�DWWHPSW�WR�EHFRPH�PXFK�PRUH�WKDQ�D�PHUH�GLVWULEXWRU�RI�PXVLF�

$� W\SLFDO�H[DPSOH�ZDV� WKH�SUHPLHUH�RI�6SRWLI\�5XQQLQJ��D�QHZ�IHDWXUH� WKDW
XVHG�WKH�VPDUWSKRQHߞV�VHQVRUV�WR�GHWHFW� WKH�SDFH�RI�D�UXQQHU�DQG�SOD\�PXVLF�DW
WKH�VDPH�VSHHG��6SRWLI\�DOVR�VWDUWHG�FRRSHUDWLQJ�ZLWK�HOHFWURQLF�PXVLF�SURGXFHUV
WR�FUHDWH�VSHFLDO�FRPSRVLWLRQV� WKDW�FRXOG�FKDQJH�RU�EH� UHDUUDQJHG�DFFRUGLQJ� WR
WKH� SDFH� RI� UXQQLQJ�� 7KLV� DPRXQWHG� WR� WKH� HVWDEOLVKPHQW� RI� D� QHZ� PXVLFDO
IRUPDW��EH\RQG�UHFRUGHG�PXVLF�LQ�WKH�XVXDO�VHQVH��:LWKRXW�D�GRXEW��WKLV�IHDWXUH
ZDV� DQ� DWWHPSW� E\� 6SRWLI\� WR� PRYH� EH\RQG� WKH� UHDOP� RI� GLVWULEXWLRQ� WRZDUG
EHFRPLQJ� D� SURGXFHU� RI� XQLTXH�PXVLFDO� H[SHULHQFHV�� �0XVLFߡ LV�PRYLQJ� DZD\
IURP�JHQUHVߢ��(N� VDLG�DW� WKH�0D\������HYHQW��6SRWLI\� VRXJKW� WR� FRPSHWH�ZLWK
$SSOH�0XVLF�E\�SURYLGLQJ�PRUH�VRSKLVWLFDWHG�FXUDWLRQ�RI�SOD\OLVWV�� WDLORUHG�IRU
H\RQG�PHUH�SHUVRQDOL]DWLRQ��WKH�DOJRULWKPV�ZRXOG�DOVR�WDNH�LQWR%�ߢ�WKH�PRPHQWߡ
DFFRXQW� VSDWLDO� GDWD� �ZKHUH� \RX� DUH��� WHPSRUDO� GDWD� �WKH� GD\� RI� WKH�ZHHN�� WKH
VHDVRQ� RI� WKH� \HDU��� DQG� PD\EH� HYHQ� WKH� ZHDWKHU�� ,I� WKH� DVVXPSWLRQ� KDG
SUHYLRXVO\�EHHQ� WKDW�PXVLFDO� WDVWH� LV� D�SURSHUW\�RI� WKH� LQGLYLGXDO��QRZ�6SRWLI\
VHHPHG�WR�LPSOLFLWO\�DFFHSW�WKH�YLHZ�WKDW�LW�LV�UDWKHUߡ�DQ�DJJUHJDWH�RI�WKH�VXSUD�
DQG�WKH�VXESHUVRQDO����7ߢ�KH�QHZ�UHFLSH�IRU�GHOLYHULQJ�WKH�EHVW�UHFRPPHQGDWLRQV
IROORZHG�IURP�WZR�NH\�DFTXLVLWLRQV��ILUVW�7XQLJR��H[SHUW�FXUDWLRQ��DQG�WKHQ�WKH
(FKR�1HVW��DOJRULWKPLF�FXUDWLRQ��

$W� WKH�HYHQW� LQ�0D\��6SRWLI\�DOVR�GHFODUHG�LWV� LQWHQWLRQ�WR�JR�EH\RQG�PXVLF
DQG�RIIHU�RWKHU�W\SHV�RI�PHGLD��VXFK�DV�YLGHRV�DQG�SRGFDVWV��9LGHRV�ZHUH�WR�EH
SUHVHQWHG� E\� D� QXPEHU� RI� VHOHFWHG�PHGLD� SDUWQHUV�� ZKLFK� LQFOXGHG� D� FDGUH� RI
PDMRU� $PHULFDQ� WHOHYLVLRQ� QHWZRUNV�� 7R� GHOLYHU� DOO� WKRVH� IHDWXUHV�� DQG� WR
FRPSHWH�ZLWK�$SSOH�LQ�JHQHUDO��ZRXOG�QRW�EH�FKHDS��VR�HDUO\�LQ�WKH�VXPPHU�RI
������6SRWLI\� WRRN� LQ�KDOI�D�ELOOLRQ�GROODUV� LQ�D�6HULHV�*�IXQGLQJ� URXQG� OHG�E\
6ZHGLVK�WHOHFRPPXQLFDWLRQ�JLDQW�7HOLD6RQHUD��7KLV�ZDV�PRUH�PRQH\�WKDQ�LQ�DOO
SUHYLRXV� URXQGV� FRPELQHG�� DQG� WKH� LQYHVWPHQW� UHVXOWHG� LQ� 6SRWLI\ߞV� YDOXDWLRQ
PRUH�WKDQ�GRXEOLQJ��IURP����ELOOLRQ�WR������ELOOLRQ�����$V�VRRQ�DV�WKH�PRQH\�ZDV
VHFXUHG�� 6SRWLI\� DFTXLUHG� \HW� DQRWKHU� PXVLF� LQWHOOLJHQFH� FRPSDQ\�� 6HHG
6FLHQWLILFߚZLWK�$SSOH�0XVLF�DV�RQH�RI�LWV�FXVWRPHUV��,W�ZDV�FOHDU�WKDW�6SRWLI\
KRSHG� WR� VXFFHHG� E\� EXLOGLQJ� D� VHUYLFH� RQ� WKH� PRVW� DGYDQFHG� DOJRULWKPLF
UHFRPPHQGDWLRQ� V\VWHPV� DQG� WR� IHQG� RII� LWV� ULYDO� IURP� PXVLF� LQWHOOLJHQFH
VXSSOLHUV�

$SSOH� UHVSRQGHG� E\� SUHVHQWLQJ� LWV� PXVLF� VHUYLFH� DV� D� ZDUPHU� DQG� PRUH
�ߢKXPDQߡ DOWHUQDWLYH�� FRPSDUHG� WR� WKH� DOOHJHGO\� DOO�WRR�DOJRULWKPLF� 6SRWLI\�
:KLOH�$SSOH�0XVLF�HPSKDVL]HG�LWV�UDGLR�VWDWLRQ�%HDWV����ZKHUH�KXPDQ�'-V�SOD\



PRVWO\�PDLQVWUHDP�SRS��WKLV�SRVLWLRQLQJ�RI�PDQ�DJDLQVW�PDFKLQH�VKRXOG�EH�WDNHQ
ZLWK� D� JUDLQ� RI� VDOW�� :LWKLQ� LQGXVWULDO� FDSLWDOLVP�� DOO� FRPPRGLW\� SURGXFWLRQ
LQIHUV�WKH�FRPELQDWLRQ�RI�ODERU�SRZHU�DQG�PDFKLQHU\��WKLV�KROGV�HTXDOO\�IRU�WKH
SURGXFWLRQ� RI� FXUDWLRQ� DV� D� FRPPRGLW\����� 7KH� TXHVWLRQ� LV� PRVWO\� RQH� RI� WKH
SURSRUWLRQ� EHWZHHQ� KXPDQ� DQG� DOJRULWKPLF� FXUDWLRQ�� 6SRWLI\� KDV� FRQWLQXHG� WR
KLUH�PXVLF�HGLWRUV�ZLWK�H[SHUW�NQRZOHGJH� LQ� ORFDO�FXOWXUH��HYHQ�DV� LW� LQYHVWV� LQ
WHFKQRORJ\�IRUߡ�PXVLF�LQWHOOLJHQFHߢ�

,Q�WKH�VXPPHU�RI�������WKHVH�HIIRUWV�UHVXOWHG�LQ�WKH�LQWURGXFWLRQ�RIߡ�'LVFRYHU
:HHNO\ߢ�� D� SOD\OLVW� RI� SHUVRQDOL]HG� PXVLF� UHFRPPHQGDWLRQV� GHOLYHUHG� HYHU\
0RQGD\� WR� HDFK� XVHU� RI� 6SRWLI\�� 7KLV�ZDV� D� KLJKO\� VXFFHVVIXO� DGGLWLRQ� WR� WKH
VHUYLFH�DQG�DQ�LPSRUWDQW�OHYHU�IRU�VXFFHVV�LQ�WKH�PXVLF�LQGXVWU\��$�\HDU�ODWHU��LW
ZDV�UHSRUWHG�WKDW�D�VLJQLILFDQW�SURSRUWLRQ�RI�6SRWLI\ߞV�XVHUVߚQR�ORQJHUߡ�WUDSSHG
EHKLQG�D�VHDUFK�ER[ߚߢZHUH�UHJXODUO\� OLVWHQLQJ� WRߡ�'LVFRYHU�:HHNO\ߢ�DQG�DOVR
DGGLQJ�LWV�WUDFNV�WR�SHUVRQDO�SOD\OLVWVߡ��'LVFRYHU�:HHNO\ߢ�ZRXOG�EH�IROORZHG�E\
PRUH�ZHHNO\�SOD\OLVW�RIIHULQJV����ߢ�5HOHDVH�5DGDUߡ��DQGߢUHVK�)LQGV(ߡ�

)RU�XVHUV�RI�6SRWLI\��WKH�GLVFRYHU\�RI�QHZ�PXVLF�WKXV�EHFDPH�VFKHGXOHG�IRU
VSHFLILF� ZHHNGD\V�� ZKLFK� LV� UHPLQLVFHQW� RI� WUDGLWLRQDO� UDGLR�� ,W� ZDV� ILUVW
UHPHGLDWHG�E\�6RQJ]D��WKHQ�FRSLHG�E\�7XQLJR��DQG�VXEVHTXHQWO\�LQWHJUDWHG�LQWR
WKH�KHDUW�RI�WKHߡ�QHZ�6ߢSRWLI\��+RZHYHU��QRW�HYHU\�ELG�ZDV�VXFFHVVIXO��6SRWLI\ߞV
DWWHPSW�WR�LQWHJUDWH�YLGHR�ZDV�D�IDLOXUH��HVSHFLDOO\�FRQVLGHULQJ�WKH�JUHDW�DPRXQW
RI� PRQH\� LW� KDG� LQYHVWHG� LQ� HIIRUWV� WR� HQOLVW� PDMRU� PHGLD� SDUWQHUV�� ZKR� RQO\
SURYLGHG�FRQWHQW�IRU�D�VKRUW�ZKLOH��0RUHRYHU��FRPSHWLQJ�ZLWK�$SSOH�REYLRXVO\
UHTXLUHV�HQRUPRXV�UHVRXUFHV��,Q�WKH�EHJLQQLQJ�RI�������6SRWLI\�WKHUHIRUH�EHJDQ
WR� DFFHSW� IXQGLQJ� LQ� WKH� IRUP� RI� FRQYHUWLEOH� GHEW�� 7KLV� PHDQW� WKDW� LQVWHDG� RI
UHFHLYLQJ�VKDUHV�LQ�6SRWLI\��LQYHVWRUV�ZHUH�JLYHQ�WKH�SURPLVH�WKDW�WKH\�FRXOG�EX\
VKDUHV�DW�D�FHUWDLQ�GLVFRXQW�LQ�WKH�IXWXUH��DW�D�WLPH�ZKHQ�6SRWLI\�ZDV�H[SHFWHG�WR
ILQDOO\�PDNH� LWV� VWRFN�PDUNHW� ODXQFK�� ,I� WKH� ODXQFK�ZDV� WR�EH�GHOD\HGߚLQ� WKLV
FDVH��EH\RQGߚ�����WKH�LQWHUHVW�UDWH�ZRXOG�ULVH�LQFUHPHQWDOO\�

7RZDUG�DQ�,32

$V� D� SDUWLFXODU� IRUP� RI� FUHGLW�� FRQYHUWLEOH� GHEWߚZKLFK� PDQ\� FRQVLGHU� TXLWH
ULVN\ߚKDV�FUHDWHG�D�YHU\�VWURQJ�LQFHQWLYH�IRU�6SRWLI\�WR� WUDQVIRUP�LWVHOI� LQWR�D
SXEOLFO\� WUDGHG� FRPSDQ\��$QG�QR� VPDOO� DPRXQW�RI� GHEW�ZDV� WDNHQ� LQ������� DV
�����ELOOLRQ�LV�URXJKO\�HTXDO�WR�WKH�WRWDO�DPRXQW�LQYHVWHG�LQ�WKH�FRPSDQ\�EHIRUH
WKDW� \HDU��$V�RI� HDUO\�������6SRWLI\�KDG� VSHQW�PXFK�RI� LWV�PRQH\�RQ� D�YLUWXDO
VKRSSLQJ� VSUHH�� DFTXLULQJ�HYHU�PRUH� WHFKQRORJ\�FRPSDQLHV�ZLWK�YHU\�GLIIHUHQW



IRFXVHV��$OO�WKHVH�DFTXLVLWLRQV�JLYH�LQGLFDWLRQV�RI�6SRWLI\ߞV�IXWXUH�WUDMHFWRU\��EXW
LW� LV�VWLOO� WRR�HDUO\�WR�LQWHJUDWH�WKHVH�LQ�WKH�EURDGHU�FRPSDQ\�KLVWRU\�RI�6SRWLI\�
)RU�QRZ��ZH�FDQ�VD\�RQO\� WKDW�6SRWLI\�ZDV�ILQDOO\� LQWURGXFHG�DW� WKH�1HZ�<RUN
6WRFN�([FKDQJH�RQ�$SULO����������DV�WKLV�ERRN�ZDV�JRLQJ�WKURXJK�LWV�ODVW�URXQG
RI�HGLWV�

7KLV�FKDSWHU�KDV�FKDUWHG� WKH�EXVLQHVV�DQG�PHGLD�KLVWRU\�RI�6SRWLI\� LQ�VRPH
GHWDLO��:KLOH� LW� LV�SUREDEO\� WKH� ILUVW�DFDGHPLF�DFFRXQW�RI� WKLV� VRUW�� LW� LV�QRW� WKH
RQO\�SRVVLEOH�RQH��2WKHU�VFKRODUV�PLJKW�FKRRVH� WR�ZULWH�6SRWLI\ߞV�KLVWRU\� IURP
WKH�SHUVSHFWLYH�RI� WKH�PXVLF� LQGXVWU\�RU�ZLWK� D� IRFXV�RQ� LQGLYLGXDO� H[HFXWLYHV
ZLWKLQ�WKH�FRPSDQ\��IRU�H[DPSOH��+HUH��ZH�KDYH�LQVWHDG�VWUXFWXUHG�WKH�QDUUDWLYH
LQ� D� ZD\� WKDW� KLJKOLJKWV� 6SRWLI\ߞV� GHSHQGHQFH� RQ� YHQWXUH� FDSLWDO� DQG� ULJKWV
KROGHUV�� ZKLFK� PDNHV� LW� VXUSULVLQJO\� SUHFDULRXV�� 5DWKHU� WKDQ� EHLQJ� DQ
DXWRQRPRXV�LQQRYDWRU�ZLWK�D�GLYLQH�SRZHU�WR�VKDSH�WKH�IXWXUH�RI�PXVLF��ZH�KDYH
VKRZQ� KRZ� 6SRWLI\� KDV� RIWHQ� EHHQ� UDWKHU� ODWH� WR� IROORZ� WUHQGV� VHW� E\� RWKHUV�
6HYHUDO�WLPHV��WKH�VHUYLFH�KDV�SURXGO\�LQWURGXFHG�QHZ�IHDWXUHV��RQO\�WR�GLVPDQWOH
WKHP�VKRUWO\�WKHUHDIWHU��7KH�FRUH�EXVLQHVV�PRGHO�KDV�DOVR�FKDQJHG�VHYHUDO�WLPHV�
ILUVW�LW�ZDV�QRW�VSHFLILFDOO\�DERXW�PXVLF��WKHQ�LW�ZDV�DERXW�IUHH�DQG�DG�VXSSRUWHG
PXVLF�� DQG� WKHQ� WKH� IUHH� VHUYLFH� ZDV� UHFRQFHLYHG� DV� D� ZD\� WR� PDUNHW� WKH
VXEVFULSWLRQ�VHUYLFH��)RU�PDQ\�\HDUV��6SRWLI\ߞV�LQWHUIDFH�ZDV�EDVHG�RQ�WKH�LGHD
RI�D�XVHU�DOZD\V�SRVVHVVLQJ�SHUIHFW�NQRZOHGJH�RI�KHU�RZQ�PXVLFDO�SUHIHUHQFHV�
EXW� WKHQ� WKH� FXUDWRULDO� WXUQ�RFFXUUHG� DQG�SHUVRQDOL]HG�PXVLF� UHFRPPHQGDWLRQV
JUDGXDOO\�EHFDPH�WKH�FHQWUDO�IHDWXUH�

5DWKHU�WKDQ�SRVLWLQJ�WKH�DQDORJ�DJDLQVW�WKH�GLJLWDO��RU�VHHNLQJ�WR�FKDUDFWHUL]H
VRPH�LQQDWH�FKDUDFWHULVWLFV�RI�VWUHDPLQJ��ZH�KDYH�KLJKOLJKWHG�D�WXUQLQJ�SRLQW�LQ
WKH�GHYHORSPHQW�RI�6SRWLI\�DQG�RWKHU�VWUHDPLQJ�VHUYLFHV��ZKHUH�PXVLF�GLVFRYHU\
EHFRPHV� WKH�PDLQ� WKHPH�RI� FRPSHWLWLRQ��$V�QRWHG�HDUO\� LQ� WKLV� FKDSWHU�� DW� WKH
WLPH�RI�LWV�ODXQFK�LQ�������6SRWLI\�LQVFULEHG�LWVHOI�LQ�D�SDUWLFXODU�PHGLD�KLVWRU\�
PDNLQJ� LWVHOI� DSSHDU� DV� WKH� VXFFHVVRU� WR� WKH� UHFRUG� VWRUH�� $� IHZ� \HDUV� ODWHU�
KRZHYHU��PXVLF�VWUHDPLQJ�VHUYLFHV�EHJDQ�WR�UHGLVFRYHU�WKH�KHULWDJH�RI�UDGLR��DQG
6SRWLI\� IROORZHG� WKLV� WUHQG��<HW�ZH�ILQG� WKDW� WKLV�VKLIW� LV�QRW� UHIOHFWHG� LQ�PXFK
VFKRODUVKLS�� ZKHUH� �PXVLFߡ VWUHDPLQJߢ� DSSHDUV� DV� D� VWDEOH� WHFKQRORJLFDO
FRQGLWLRQ�� 7KH� EXVLQHVV� KLVWRU\� RI� 6SRWLI\�� WR� ZKLFK� WKLV� FKDSWHU� FRQWULEXWHV�
VKRZV�KRZ�WKH�VHUYLFH�ILUVW�FRQFHLYHG�RI�LWVHOI�DV�D�WHFKQRORJ\�FRPSDQ\�ZRUNLQJ
ZLWK�GLJLWDO�GLVWULEXWLRQ�ZKLOH�QRW�EHLQJ�SDUWLFXODUO\�DERXW�PXVLF��0RUH�UHFHQWO\�
6SRWLI\�KDV� DWWHPSWHG� WR�PRYH�EH\RQG�D�GLVWULEXWLRQ�RULHQWHG� FRPSDQ\�SURILOH
E\�WUDQVIRUPLQJ�LQWR�D�SURGXFHU�RI�XQLTXH�PXVLF�UHODWHG�H[SHULHQFHV��7KLV�VKLIW
KDV�FRLQFLGHG�ZLWK�D�FXUDWRULDO�WXUQ��LQ�ZKLFK�WKH�EHVW�PXVLF�LV�WKH�PXVLF�WKDW�LV



EHVW� VXLWHG� IRU� D� JLYHQ� FRQWH[W�� 7KLV� FXUDWRULDO� WXUQ� LQFOXGHV� D� ORFDOL]DWLRQ� RI
PXVLF� UHFRPPHQGDWLRQV�� ZKLFK� DUH� SURGXFHG� E\� PXVLF� FXUDWRUV� HPSOR\HG� DW
6SRWLI\ߞV� QDWLRQDO� RIILFHV�� )LQDOO\�� ZH� PXVW� QRWH� WKDW� 6SRWLI\�� DIWHU� \HDUV� RI
LQWHUQDWLRQDO�H[SDQVLRQ�� LV�VWLOO�D� UDWKHU�:HVWHUQ�VHUYLFHߚVLJQLILFDQWO\�PRUH�VR
WKDQ� FRPSHWLWRUV� VXFK� DV�'HH]HU� RU�$SSOH�0XVLF��6SRWLI\� LV� VWLOO� QRW� DYDLODEOH
DQ\ZKHUH�LQ�WKH�0LGGOH�(DVW�RU�$IULFD��H[FHSW�LQ�,VUDHO�DQG�6RXWK�$IULFD��ZKHUH
LW�ODXQFKHG�LQ��������QRU�LQ�5XVVLD��,QGLD��.RUHD��RU�PDLQODQG�&KLQD�

1RWHV
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7HFKQRORJ\��	�+XPDQ�9DOXHV�����QR�����������������GRLߙ�����������������������������
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�3KLODGHOSKLD��7HPSOH�8QLYHUVLW\�3UHVV�����������

����$QQHWWH�5XHI�DQG�-RFKHQ�0DUNDUGߡ��:KDW�+DSSHQV�DIWHU�D�+\SH"�+RZ�&KDQJLQJ�([SHFWDWLRQV�$IIHFWHG
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WKH�EHWD�YHUVLRQ�RI�6SRWLI\�LQ�������0RVW�RI�WKRVH�EORJV�DUH�QR�ORQJHU�RQOLQH��,Q�VRPH�FDVHV��WKH�FRQWHQW�LV
DYDLODEOH�YLD� WKH�,QWHUQHW�$UFKLYH��KWWSV���DUFKLYH�RUJ���EXW� LV�QRW�GLUHFWO\�VHDUFKDEOH��VR� LW� LV�QHFHVVDU\� WR
ILUVW� LGHQWLI\�OLQNV�WR�WKH�VSHFLILF�EORJ�HQWULHV��7KHUH�ZDV�RQFH�D�SRSXODU�VLWH�QDPHG�'HOLFLRXV��KWWSV���GHO
�LFLR�XV��WKDW�ZDV�XVHG�IRU�VRFLDOߡ�ERRNPDUNLQJ�7ߢ�KHUH�ZH�IRXQG�D�SXEOLF�DFFRXQW�XVHG�E\�WKH�6ZHGLVK�WHFK
HQWUHSUHQHXU�+HQULN� 7RUVWHQVVRQ��ZKR�ZDV� RQH� RI� 6SRWLI\ߞV� YHU\� ILUVW� EHWD� WHVWHUV��$V� HDUO\� DV� ������ KH
FROOHFWHG�VRPH�OLQNV�WDJJHG�ZLWK6ߡ�SRWLI\ߢ��SURGXFLQJ�D�OLQN�OLVW��KWWSV���GHO�LFLR�XV�WRUVWHQVVRQ�VSRWLI\��WKDW
ZH�IRXQG�YHU\�XVHIXO�IRU�RXU�UHVHDUFK��0DQ\�RI� WKH� OLQNV�SRLQWHG�WR�GHDG�ZHEVLWHV��EXW� WKH�FRQWHQW�FRXOG
VRPHWLPHV�EH�IRXQG� WKURXJK� WKH�,QWHUQHW�$UFKLYH��JLYLQJ�H[DPSOHV�RI� WKH�HDUO\�UHFHSWLRQ�RI�6SRWLI\��7KH
VKRUW�OLIH�RI�PDQ\�ZHEVLWHV�LV�D�JRRG�UHDVRQ�ZK\�WKH�KLVWRU\�RI�GLJLWDO�FXOWXUH�PXVW�EH�ZULWWHQ�VRRQHU�UDWKHU
WKDQ�ODWHU��,Q�DGGLWLRQ��6SRWLI\ߞV�RIILFLDO�EORJ�VKRXOG�QRW�WR�EH�RYHUORRNHG�DV�D�VRXUFH�RI�LQIRUPDWLRQ�RQ�WKH
PDQ\�FKDQJHV�WR�WKH�VHUYLFH��DV�ZHOO�DV�KRZ�WKHVH�ZHUH�FRPPXQLFDWHG�WR�XVHUV��7KH�7ZLWWHU�DFFRXQWV�RI�WKH
FRPSDQ\�DQG�LWV�H[HFXWLYHV�DUH�DOVR�XVHIXO��'DQLHO�(N��IRU�LQVWDQFH��KDV�EHHQ�WZHHWLQJ�DV�#HOGVMDO�VLQFH�ODWH
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QR���������������ߙ���GRL�������������������������
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0DUFK� ���� ������ KWWSV���ZZZ�WHOHJUDSK�FR�XN�ILQDQFH�HFRQRPLFV����������6SRWLI\�LQ�DQG�VDW�QDYV�RXW�
WDNH�D�ORRN�DW�WKH�QHZ�LQIODWLRQ�EDVNHW�KWPO�� DQG� �0HDVXULQJߡ (FRQRPLHV�� 7KH� 7URXEOH� ZLWK� ߢ�3'*
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5HVHDUFK��$SULO�������KWWS���ZZZ�QEHU�RUJ�SDSHUV�Z�����

���� $QQD� )HOO¤QGHU�� �7KHߡ 2SSRUWXQLWLHV� DQG� &KDOOHQJHV� RI� 'LJLWDOLVDWLRQߢ�� LQ�'LJLWDO�2SSRUWXQLWLHV�� E\
'LJLWDOLVDWLRQ� &RPPLVVLRQ� �6WRFNKROP�� 6ZHGLVK� *RYHUQPHQW� ,QTXLULHV�� ������� ���� KWWS���GRFSOD\HU�QHW
����������'LJLWDO�RSSRUWXQLWLHV�KWPO�� DQG�&KDUOHV� %HDQ�� ,QGHSHQGHQW� 5HYLHZ� RI�8.�(FRQRPLF� 6WDWLVWLFV
�+0�7UHDVXU\������������KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�SXEOLFDWLRQV�LQGHSHQGHQW�UHYLHZ�RI�XN�HFRQRPLF
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VWRUDJH� FXOWXUH� WR� VWUHDPLQJ� FXOWXUH�� :ULWLQJ� WKH� VWRU\� RI� FRQWHPSRUDU\� WLPHV@�� LQ� �WHUNRSSOLQJDU
>)HHGEDFN@�� HG�� 0DULH� &URQTYLVW�� 3DWULN� /XQGHOO�� DQG� 3HOOH� 6QLFNDUV�� 0HGLHKLVWRULVNW� DUNLY� ��� �/XQG�
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XWRSLD�DQG�G\VWRSLD��6HDUFKLQJ�IRU�WKH�VRXO�RI�WKH�LQWHUQHW�GXULQJ�WKH�HDUO\�����V@��LQ�6DPWLGHU��3HUVSHNWLY
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����7UDGH'RXEOHU�$%ߡ��,QEMXGDQ�WLOO�I¶UY¤UY�DY�DNWLHU�L�7UDGH'RXEOHU�$%ߢ��>,QYLWDWLRQ�WR�DFTXLUH�VKDUHV�LQ
7UDGH'RXEOHU� $%@�� ,32� SURVSHFWXV�� 2FWREHU� ���� ������ KWWS���KVWVH�WUDGHGRXEOHU�FRP�ILOH������
�LQWHUQDWLRQDO�LU�7UDGH'RXEOHUBVZ�SGI�

���� 7UDGH'RXEOHU� $%�� �7UDGH'RXEOHUߡ %X\V� 3URYLGHU� RI� 3D\�SHU�&DOO� DQG� &RQWH[WXDO� $GYHUWLVLQJ
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DQ�HDUO\�LQYHVWRU��6HH��IRU�H[DPSOH��1LOV��NHVVRQ6¥ߡ���VND�JUXQGDUQD�VSHQGHUD�SHQJDUQDߢ��>,Q�WKLV�ZD\�WKH
IRXQGHUV�ZLOO� VSHQG� WKHLU�PRQH\@��'DJHQV�,QGXVWUL�� -DQXDU\�����������KWWS���ZZZ�GL�VH�DUWLNODU����������
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,QWHUQHW�$UFKLYH��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�VSRWLI\�FRP�����

����:H�NQRZ�WKLV�IURP�SHUVRQDO�H[SHULHQFH��DV�RQH�RI�WKH�DXWKRUV�LV�DOVR�D�PXVLFLDQ�ZKR�PDGH�UHFRUGLQJV
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���� 0DUN� =XFNHUEHUJ�� NH\QRWH� DGGUHVV�� )�� ������ 6DQ� )UDQFLVFR�� &$�� 6HSWHPEHU� ���� �����
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y �U��8H;&]R8��)RU�D� WUDQVFULSW�RI� WKH�NH\QRWH��VHH�0DUN�=XFNHUEHUJ�
��(ߡ ����� .H\QRWHߢ�� =XFNHUEHUJ� 7UDQVFULSW� ���� =XFNHUEHUJ� )LOHV�� 8QLYHUVLW\� RI� :LVFRQVLQ�0LOZDXNHH
'LJLWDO� &RPPRQV�� KWWSV���GF�XZP�HGX�]XFNHUEHUJBILOHVBWUDQVFULSWV����� $OVR� VHH� 0�� *�� 6LHJOHU�� 6KDUHߡ
%XWWRQV"� +D�� )DFHERRN� -XVW� 6FKRROHG� WKH� ,QWHUQHW�� $JDLQߢ�� 7HFK&UXQFK�� 6HSWHPEHU� ���� ������ KWWSV���
WHFKFUXQFK�FRP������������EXWWRQ�GRZQ��

����6SRWLI\ߡ��,QWURGXFH�0XVLF�WR�<RXU�6RFLDO�/LIHߢ��SUHVV�UHOHDVH��FD��6HSWHPEHU�������KWWS���PE�FLVLRQ�FRP
�3XEOLF�0LJUDWHG:S\���������������DII��FG������GHG�SGI�

����'DQLHO�(N6ߡ��SRWLI\�,QWURGXFHV�0XVLF�WR�<RXU�6RFLDO�/LIH�6ߢ�SRWLI\�1HZV��EORJ���6HSWHPEHU����������
KWWSV���QHZV�VSRWLI\�FRP�VH������������VSRWLI\�DQG�IDFHERRN��

���� /DUD�25ߞHLOO\�� �\6SRWLIߡ �OD]HV%ߝ DQ�2QOLQH�0XVLF�7UDLOߞ�� 6D\�5LYDOV�0ߢ�DUNHWLQJ�:HHN�� 'HFHPEHU� ��
������ KWWSV���ZZZ�PDUNHWLQJZHHN�FRP������������VSRWLI\�EOD]HV�DQ�RQOLQH�PXVLF�WUDLO�VD\�ULYDOV��� DQG
-RVK�&RQVWLQH�� �\6SRWLIߡ )L[HV�'LVFRYHU\�ZLWK�$SSV� IURP�/DVW�IP��5ROOLQJ� 6WRQH�� 6RQJNLFN�� DQG�0RUHߢ�
7HFK&UXQFK��1RYHPEHU�����������KWWSV���WHFKFUXQFK�FRP������������VSRWLI\�SODWIRUP��

���� ,Q� ������ 3DQGRUD� LQWURGXFHG� DQ� RQ�GHPDQG� YDULHW\� DV� D� FRPSOHPHQW� WR� LWV� UDGLR� VHUYLFH�� 7KH� ODWWHU�
KRZHYHU��UHPDLQV�LWV�FRUH�VHUYLFH�DQG�LV�RXU�IRFXV�LQ�WKLV�VHFWLRQ�

����-RVK�&RQVWLQH3ߡ��DQGRUD�&72�5HYHDOV�+DOI�RI�WKH�8�6��3D\V����IRU�0XVLF�7ߢ�HFK&UXQFK��1RYHPEHU����
������KWWSV���WHFKFUXQFK�FRP������������SDQGRUD�FWR��

��7HFKQRORJ\�*LDQWV�DW�:DUߡ����$QRWKHU�*DPH�RI�7KURQHVߢ��(FRQRPLVW��'HFHPEHU����������KWWSV���ZZZ
�HFRQRPLVW�FRP�QHZV����������JRRJOH�DSSOH�IDFHERRN�DQG�DPD]RQ�DUH�HDFK�RWKHUV�WKURDWV�DOO�VRUWV�ZD\V
�DQRWKHU�JDPH�

���� -RUGDQ�&URRN�� �6RQJ]D�$SS�5HYLHZߡ� 3DQGRUD� DQG� 6SRWLI\�%HWWHU�:DWFK� 7KHLU� %DFNV�7ߢ�HFK&UXQFK�
0DUFK� ���� ������ KWWSV���WHFKFUXQFK�FRP������������VRQJ]D�DSS�UHYLHZ�SDQGRUD�DQG�VSRWLI\�EHWWHU�ZDWFK�
WKHLU�EDFNV��

�����������LOOERDUG��6HSWHPEHU%�ߢ�URZWK�E\�&XUDWLRQ*ߡ���

����*OHQQ�3HRSOHV7ߡ��KH�1H[W�'LJLWDO�%DWWOHJURXQGߢ��%LOOERDUG��-XO\����������

����0DUN�0XOOLJDQ�� �9LHZߡ IURP� WKH�7RS�����6WUHDPLQJ�&(2V�RQ������DQG�0ߢ������XVLF� ,QGXVWU\�%ORJ�
'HFHPEHU�����������KWWSV���PXVLFLQGXVWU\EORJ�ZRUGSUHVV�FRP������������YLHZ�IURP�WKH�WRS����VWUHDPLQJ�
FHRV�RQ������DQG�������

����-HII�%HUFRYLFL6ߡ��SRWLI\�$GGV�)HDWXUHV��7DNLQJ�D�3DJH�)URP��<HV��0\VSDFHߢ��)RUEHV��-XQH��������������

���� 6SRWLI\�� �\0XVLF�'LVFRYHUߡ RQ�6SRWLI\�*HWV� 3HUVRQDOߢ�� SUHVV� UHOHDVH��'HFHPEHU� ��� ������ KWWSV���SUHVV



�VSRWLI\�FRP�XV������������PXVLF�GLVFRYHU\�RQ�VSRWLI\�JHWV�SHUVRQDO��

����-DVRQ�)U\ߡ��:K\�7ZLWWHU�/RRNV�/LNH�D�6RFLDO�1HWZRUN�EXW�)HHOV�/LNH�1HZV�0HGLD�1ߢ�LHPDQ/DE��0D\
��� ������ KWWS���ZZZ�QLHPDQODE�RUJ���������ZK\�WZLWWHU�ORRNV�OLNH�D�VRFLDO�QHWZRUN�EXW�IHHOV�OLNH�QHZV�
PHGLD��

����6SRWLI\0ߡ��XVLF�'LVFRYHU\ߢ�

����/DUV�1\OLQ1ߡ��LFN�+ROPVW©Q���7XQLJR�RP�OLYHW�HIWHU�6SRWLI\N¶SHW1<�ߢ�LFN�+ROPVW©Q���7XQLJR�DERXW�KLV
OLIH� DIWHU� WKH� 6SRWLI\� GHDO@��0XVLNLQGXVWULQ�� $XJXVW� ���� ������ KWWS���ZZZ�PXVLNLQGXVWULQ�VH�����������
�GLJLWDOQ\WW�QLFN�KROPVWHQWXQLJR�RP�OLYHW�HIWHU�VSRWLI\NRSHW��

��6SRWLI\��-DQXDU\����������KWWSVߢ�RE�2SSRUWXQLWLHV-ߡ�������ZZZ�VSRWLI\�FRP�XV�MREV�YDFDQFLHV���DUFKLYHG�DW
WKH�:D\EDFN�0DFKLQH�� ,QWHUQHW�$UFKLYH�� KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�VSRWLI\
�FRP����XV�MREV�YDFDQFLHV��

����� �0XVLFߡ (GLWRU�3OD\OLVW� &XUDWRUߢ�� 6SRWLI\�� $SULO� ���� ������ KWWSV���ZZZ�VSRWLI\�FRP�XV�MREV�YLHZ
�RP�,<IZ1��� DUFKLYHG� DW� WKH� :D\EDFN� 0DFKLQH�� ,QWHUQHW� $UFKLYH�� KWWSV���ZHE�DUFKLYH�RUJ�ZHE
����������������KWWSV���ZZZ�VSRWLI\�FRP�XV�MREV�YLHZ�RP�,<IZ1��

ߢ�0XVLF�(GLWRU�3OD\OLVW�&XUDWRUߡ�����

�����:LOO�2UHPXV0ߡ��RPHQWV�$UH�+DYLQJ�D�0RPHQW�6ߢ�ODWH��-XQH�����������KWWS���ZZZ�VODWH�FRP�DUWLFOHV
�WHFKQRORJ\�WHFKQRORJ\���������BPRPHQWVBRQBLQVWDJUDPBIDFHERRNBVSRWLI\BWKHBPDNLQJBRIBDBVLOLFRQ
BYDOOH\BEX]]ZRUG�KWPO�

�����-RVK�&RQVWLQH7ߡ��HFKQRORJ\�&URVVRYHU�9HQWXUHV�)XQGV�$OO�RI�6SRWLI\ߞV�����0�,QWHUQDWLRQDO�*URZWK
5RXQGߢ�� 7HFK&UXQFK�� 1RYHPEHU� ���� ������ KWWSV���WHFKFUXQFK�FRP������������WHFKQRORJ\�FURVVRYHU�
YHQWXUHV�VSRWLI\��

����� $QWRQLD� 0ROOR\�� �\6SRWLIߡ &DQFHOV� /DXQFK� LQ� 5XVVLD� IRU� WKH� �RUHVHHDEOH(ߝ )XWXUHߢߞ�� 7HOHJUDSK�
)HEUXDU\� ��� ������ KWWS���ZZZ�LQGHSHQGHQW�FR�XN�QHZV�EXVLQHVV�QHZV�VSRWLI\�FDQFHOV�ODXQFK�LQ�UXVVLD�IRU�
WKH�IRUHVHHDEOH�IXWXUH����������KWPO�

�����(UQHVWR�YDQ�GHU�6DU6ߡ��SRWLI\�6WDUWV�6KXWWLQJ�'RZQ�,WV�0DVVLYH�3�3�1HWZRUN�7ߢ�RUUHQW)UHDN��$SULO����
������KWWSV���WRUUHQWIUHDN�FRP�VSRWLI\�VWDUWV�VKXWWLQJ�GRZQ�LWV�PDVVLYH�S�S�QHWZRUN���������

�����7KH�WHFKQLFDO�UHDVRQLQJ�EHKLQG�6SRWLI\ߞV�SHHU�WR�SHHU�VKXWGRZQ�ZDV�VRRQ�H[SODLQHG�E\�*XQQDU�.UHLW]�
RQH�RI�6SRWLI\ߞV�PRVW�VHQLRU�QHWZRUN�HQJLQHHUV�DQG�RQH�RI�ILYH�QDPHV�RQ�LWV�ILUVW�SDWHQW��,Q�DGGLWLRQ��KH�LV�D
SRVWGRFWRUDO�UHVHDUFKHU�LQ�WKHRUHWLFDO�FRPSXWHU�VFLHQFH�DW�6WRFNKROPߞV�.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\�
ZKHUH�KH�KHOG�D�SUHVHQWDWLRQ�RQ�6SRWLI\ߞV�SHHU�WR�SHHU�QHWZRUN��+H�VWLOO� VDZ�PDQ\�EHQHILWV�RI�XVLQJ� WKLV
QHWZRUN�� EXW� LQGLFDWHG� WKDW� LW�ZRXOG� EH� EHWWHU� IRU� YLGHR� GLVWULEXWLRQ��ZKLFK�GHPDQGV� OHVV� EDQGZLGWK� DQG
WHQGV�WR�EH�IUDJPHQWHG�LQ�VPDOOHU�SLHFHV��$QG�LQGHHG��ZKHQ�6SRWLI\�EHJDQ�GHYHORSLQJ�WKLV�WHFKQRORJ\�EDFN
LQ�������LW�ZDV�ZLWK�YLGHR�GLVWULEXWLRQ�LQ�PLQG��6HH�*XQQDU�.UHLW]6ߡ��SRWLI\ߚ%HKLQG�WKH�6FHQHV��$�(XORJ\
WR� 3�3� �ߢ�"� �3RZHU3RLQW� SUHVHQWDWLRQ�� .7+�5R\DO� ,QVWLWXWH� RI� 7HFKQRORJ\�� 6WRFNKROP�� 6ZHGHQ��0D\� ��
�������KWWSV���ZZZ�NWK�VH�VRFLDO�XSORDG����D��G�I�������G���DF�D�NUHLW]VSRWLI\BNWKBNLVWD���SGI�

����� 6SRWLI\�� �\6SRWLIߡ� $� 3HUIHFW� 3ODWIRUP� IRU� $SSVߢ�� SUHVV� UHOHDVH�� 1RYHPEHU� ���� ������ KWWSV���SUHVV
�VSRWLI\�FRP�XV������������VSRWLI\�D�SHUIHFW�SODWIRUP�IRU�DSSV��

�����-DQNR�5RHWWJHUV6ߡ��SRWLI\�.LOOV�,WV�$SS�3ODWIRUP�7KUHH�<HDUV�DIWHU�,WV�/DXQFKߢ��*LJDRP��1RYHPEHU���
������KWWSV���JLJDRP�FRP������������VSRWLI\�NLOOV�LWV�DSS�SODWIRUP�WKUHH�\HDUV�DIWHU�LWV�ODXQFK��

����� 'DUUHOO� (WKHULQJWRQ�� �5GLRߡ :LOO� 'URS� WKH� (FKR� 1HVW� IRU� 0XVLF� 5HFRPPHQGDWLRQV� 3RVW�6SRWLI\
$FTXLVLWLRQߢ�� 7HFK&UXQFK�� 0DUFK� ���� ������ KWWSV���WHFKFUXQFK�FRP������������UGLR�ZLOO�GURS�WKH�HFKR�
QHVW�IRU�PXVLF�UHFRPPHQGDWLRQV�SRVW�VSRWLI\�DFTXLVLWLRQ��



�����6WHYH�.QRSSHU7ߡ��D\ORU�6ZLIW�$EUXSWO\�3XOOV�(QWLUH�&DWDORJ�IURP�6SRWLI\�5ߢ�ROOLQJ�6WRQH��1RYHPEHU
��� ������ KWWSV���ZZZ�UROOLQJVWRQH�FRP�PXVLF�QHZV�WD\ORU�VZLIW�DEUXSWO\�SXOOV�HQWLUH�FDWDORJ�IURP�VSRWLI\�
����������DQG�7D\ORU�6ZLIWߡ��)RU�7D\ORU�6ZLIW��WKH�)XWXUH�RI�0XVLF�,V�D�/RYH�6WRU\ߢ��:DOO�6WUHHW�-RXUQDO�
-XO\� ��� ������ KWWSV���ZZZ�ZVM�FRP�DUWLFOHV�IRU�WD\ORU�VZLIW�WKH�IXWXUH�RI�PXVLF�LV�D�ORYH�VWRU\�
�����������

�����5DVPXV�)OHLVFKHU��'HW�SRVWGLJLWDOD�PDQLIHVWHW�>7KH�SRVWGLJLWDO�PDQLIHVWR@��6WRFNKROP��,QN�ERNI¶UODJ�
�������H[FHUSW� WUDQVODWHG�LQ�5DVPXV�)OHLVFKHUߡ��+RZ�0XVLF�7DNHV�3ODFH��([FHUSWV�IURP7ߝ�KH�3RVW�GLJLWDO
0DQLIHVWRߢߞ�� H�IOX[�� QR�� ��� �������� KWWS���ZZZ�H�IOX[�FRP�MRXUQDO����������KRZ�PXVLF�WDNHV�SODFH�
H[FHUSWV�IURP�WKH�SRVW�GLJLWDO�PDQLIHVWR��

����� ,QJULG� /XQGHQ�� �Vߞ6ZHGHQߡ 7HOLD� 6RQHUD� &RQILUPV� ����0� ,QYHVWPHQW� LQ� 6SRWLI\�� 1RZ� 9DOXHG� DW
��7HFK&UXQFK��-XQH�����������KWWSVߢ�%�������WHFKFUXQFK�FRP������������VZHGHQV�WHOLD�VRQHUD�FRQILUPV�LWV
�LQYHVWLQJ����P�LQ�VSRWLI\��

�����.H\QRWH��$SSOH�:RUOGZLGH�'HYHORSHUV�&RQIHUHQFH� ������ 6DQ� )UDQFLVFR�� &$�� -XQH� ��� ������ KWWS���
ZZZ�DSSOH�FRP�DSSOH�HYHQWV������MXQH�HYHQW��� DQG�6WXDUW�'UHGJH�� �SSOH�0XVLF$ߡ ,QWHUYLHZ�� OJRULWKPV$ߝ
&DQߞW�'R� ,W�$ORQHߚ<RX�1HHG�D�+XPDQ�7RXFKߢߞ��*XDUGLDQ�� -XQH����������KWWSV���ZZZ�WKHJXDUGLDQ�FRP
�WHFKQRORJ\������MXQ����DSSOH�PXVLF�LQWHUYLHZ�MLPP\�LRYLQH�HGG\�FXH�� )RU� D� GLVFXVVLRQ� RQ� FXUDWLRQ� DV
FRPPRGLW\��VHH�5DVPXV�)OHLVFKHUߡ��,I�WKH�6RQJ�KDV�1R�3ULFH��LV�LW�6WLOO�D�&RPPRGLW\"ߢ��&XOWXUH�8QERXQG�
YRO�����QR������������GRL����������FX�������������������

�����-RVK�&RQVWLQH6ߡ��SRWLI\�6HHNV�0RUH�3HUVRQDOL]HG�3OD\OLVWV�DIWHU�'LVFRYHU�:HHNO\�)LQGV���0�8VHUVߢ�
7HFK&UXQFK��0D\�����������KWWSV���WHFKFUXQFK�FRP������������SOD\OLVWV�QRW�EORJV��



�

,QWHUYHQWLRQ��5HFRUG�/DEHO�6HWXS

,Q�2FWREHU� ������ WKH� DOEXP�(OHFWLRQ�0XVLF� E\�+HLQ]�'XWKHO�ZDV� XSORDGHG� WR
VHUYLFHV�VXFK�DV�6SRWLI\�� L7XQHV��DQG�*RRJOH�3OD\��7KH�DOEXP�FRQVLVWHG�RI�RQH
HOHFWURQLF� WXQH� WKDW� KDG� EHHQ� PRGLILHG� WKLUWHHQ� WLPHV� DFFRUGLQJ� WR� WKH� YRWLQJ
UHVXOWV�LQ�GLIIHUHQW�PXQLFLSDOLWLHV�LQ�WKH������6ZHGLVK�JRYHUQPHQW�HOHFWLRQ��7KH
WHPSR� KDG� EHHQ� DGMXVWHG� RQ� HDFK� WUDFN� DFFRUGLQJ� WR� WKH� QXPEHU� RI� YRWHUV� LQ
VSHFLILF�YRWLQJ�GLVWULFWV��VR�WKDW�D�KLJK�QXPEHU�RI�UHJLVWHUHG�YRWHUV�FRUUHVSRQGHG
WR�D�IDVW�EHDW��DQG�D�ORZ�QXPEHU�RI�YRWHUV�FRUUHVSRQGHG�WR�D�VORZ�EHDW��6SHFLILF
LQVWUXPHQWV� LQ� WKH� WXQHV� KDG� DOVR� EHHQ� SDLUHG�ZLWK� SDUWLFXODU� SROLWLFDO� SDUWLHV�
PDNLQJ�LW�SRVVLEOH�WRߡ�OLVWHQ�WRߢ�ORFDO�YRWLQJ�UHVXOWV�DQG�FRPSDUH�WUDFNV�ZLWK�RQH
DQRWKHU��+HQFH�� DOEXP� OLVWHQHUV� FRXOG�� IRU� H[DPSOH�� GHWHFW� WKH� VORZ� SDFH� �DQG
WKXV�WKH�ORZ�QXPEHU�RI�YRWHUV��RQ�WKH�WUDFN5ߡ�LQNHE\ߢ��D�ORZ�LQFRPH�VXEXUE�RQ
WKH�RXWVNLUWV�RI�6WRFNKROP��/LVWHQHUV�FRXOG�DOVR�GLVFRYHU�KRZ�WKLV�WUDFN�GLIIHUHG
IURP� WKH� PXFK� IDVWHU� UK\WKP� RQ� WKH� WUDFN� �ߢ�UNHQ¶+ߡ D� VPDOO� UXUDO� FRXQW\� LQ
PLGZHVWHUQ�6ZHGHQ�ZLWK�PDQ\� UHJLVWHUHG�YRWHUV��2Qߡ�+¶UNHQߢ�� WKH�SURPLQHQW
VRXQG�RI�D�VLUHQ�DOVR�LQGLFDWHG�WKH�ORFDO�VXFFHVV�RI�WKH�H[WUHPH�ULJKW�ZLQJ�SDUW\
6YHULJHGHPRNUDWHUQD� �6ZHGLVK� 'HPRFUDWV��� ZKLFK� KLW� KLVWRULF� UHFRUGV� LQ� WKH
�����HOHFWLRQ�

$V�UHDGHUV�PD\�NQRZ��+HLQ]�'XWKHO�KDG�DOUHDG\�PDGH�D�QDPH�IRU�KLPVHOI�LQ
������ ZKHQ� KH� DSSHDUHG� DV� WKH� DXWKRU� RI� RYHU� WZR� KXQGUHG� ERRNV�� PDQ\� RI
ZKLFK� DUH� VWLOO� DYDLODEOH� IRU� SXUFKDVH� RQ� $PD]RQ� RU� WKURXJK� $SSOHߞV� L%RRNV
VWRUH�� 'XWKHOߞV� FROOHFWHG� ZRUNV� LQFOXGH� ELRJUDSKLHV� RI� $GROI� +LWOHU�� $QJHOD
0HUNHO��3DEOR�3LFDVVR��0XKDPPHG�$OL�� -RVHSK�6WDOLQ�� DQG�&KDUOHV�'DUZLQ��DV
ZHOO� DV� ZULWLQJV� RQ� WRSLFV� VXFK� DV� DQDUFKLVP�� WKH� LQWHUQHW� GUXJ� WUDGH�� FRVPLF
LQWHOOLJHQFH�� GHPHQWLD�� WKH� SKLORVRSK\� RI� PDWKHPDWLFV�� DOWHUQDWLYH� PHGLFLQH�
GLDOHFWLFDO� PDWHULDOLVP�� FRQVSLUDF\� WKHRULHV�� WKH� *UHDW� 'HSUHVVLRQ�� DQG� 7KDL
PDVVDJH���2QH� RI�'XWKHOߞV� SXEOLFDWLRQV� LQ� SDUWLFXODU� FDXVHG� D� GHEDWH� LQ� �����



ZKHQ� LW� WXUQHG� RXW� WKDW� $PD]RQ� ZDV� VWLOO� PDUNHWLQJ� DQG� VHOOLQJ� KLV� H�ERRN
HQWLWOHG� :LNL/HDNV� 'RFXPHQWV� ([SRVH� 86� )RUHLJQ� 3ROLF\� &RQVSLUDFLHV�� $OO
&DEOHV� ZLWK� 7DJV� IURP� �� WR� ������ HYHQ� WKRXJK� $PD]RQ� KDG� MXVW� H[SHOOHG
:LNL/HDNV� IURP� LWV� VHUYHUV� LQ� SURWHVW� RI� LWV� UHOHDVH� RI� FODVVLILHG� JRYHUQPHQW
GRFXPHQWV���0XFK�OLNH�WKH�UHVW�RI�'XWKHOߞV�UHOHDVHV��WKLV�ERRN�ZDV�HVVHQWLDOO\�D
UHSULQW�RI�FRQWHQW�VFUDSHG�IURP�WKH�ZHE�DQG�WKXV�WKH�SURGXFW�RI�DOJRULWKPLFDOO\
DLGHG�ERW�DXWKRUVKLS��+HLQ]�'XWKHO� LV�PRVW� OLNHO\�D�VRIWZDUH�DJHQW�GHVLJQHG� WR
PDVV�SURGXFH� OLWHUDWXUHߚDOEHLW�D�ERW�ZULWHU�ZLWK�D�SDUWLFXODU� WDVWH� IRU�FODVVLFDO
KLVWRULFDO�ILJXUHV��IRUHLJQ�SROLWLFV��DQG�QHZ�DJH�VSLULWXDOLW\��

)LJXUH����
6HOI�SURGXFHGߡ�PXVLFߢ�IRU�UHVHDUFK�SXUSRVHV��LQ�������WKH�DXWKRUV�RI�WKLV�ERRN�UHOHDVHG�WKH�DOEXP�(OHFWLRQ

0XVLF�XQGHU�WKH�QRP�GH�SOXPH�+HLQ]�'XWKHO�

7KH�SHUVRQ�EHKLQG� WKH�DOEXP�(OHFWLRQ�0XVLF��KRZHYHU��ZDV�QRWߡ�+HLQ]� WKH
ERWߢ��,QVWHDG��WKH�UHOHDVH�ZDV�SDUW�RI�DQ�LQWHUYHQWLRQ�WKDW�DLPHG�WR�VWXG\�WKH�EDFN
HQG� RI� VWUHDPLQJ� VHUYLFHV� E\� ODXQFKLQJ� D� UHFRUG� ODEHOߚDQG� VHOI�SURGXFHG
�IRUߚߢPXVLFߡ UHVHDUFK� SXUSRVHV�� 7KH� +HLQ]� 'XWKHO� DOEXP� ZDV� RULJLQDOO\
FRQFHLYHG� DV� D� VWDUWLQJ� SRLQW� IRU� VSDPPLQJ� 6SRWLI\� ZLWK� REVFXUH� VRXQG
PDWHULDOV�� ,Q� WKH� 'XWKHO� FDVH�� WKH� PXVLF� FRQFHUQHG� WKH� RGG� VRXQGVFDSHV� RI
6ZHGLVK� HOHFWLRQ� UHVXOWV�� ,Q� RWKHU� FDVHV�� ZH� KDYH� SOD\HG� ZLWK� WKH� LGHD� RI
H[WUDFWLQJ� DXGLR� DGYHUWLVHPHQWV� IURP�6SRWLI\� DQG� WKHQ� �ߢIHHGLQJߡ WKH� VDPH�DGV
EDFN�LQWR�WKH�6SRWLI\�V\VWHP�E\�XSORDGLQJ�LW� LQ�GLVWRUWHG�YHUVLRQV��6XFK�HIIRUWV
KDYH�EHHQ�JURXQGHG�LQ�D�GHVLUH�WR�VWXG\�WKH�SRZHU�G\QDPLFV�RI�VWUHDPHG�PXVLF
DJJUHJDWLRQ� DQG� GLVWULEXWLRQ��:KR� RU� ZKDW� GHFLGHV� ZKDW� FRXQWVߚRU� GRHV� QRW
FRXQWߚDV� PXVLF� RQ� 6SRWLI\"� %\� ZKLFK� PHFKDQLVPV� DUH� VWUHDPHG� VRXQG



PDWHULDOV�ILOWHUHG��VHOHFWHG��DQG�KDQGOHG"
2QH� VWDUWLQJ� SRLQW� IRU� WKHVH� UHFRUG� ODEHO� LQWHUYHQWLRQV� KDV� EHHQ� WKH

UHFRJQLWLRQ� WKDW� GLJLWDO� FRUSRUDWLRQV� VXFK� DV� 6SRWLI\� DUH� QRW� DOZD\V� RSHQ� WR
LQVSHFWLRQ�� +HQFH�� WR� LQYHVWLJDWH� KRZ� VRXQGV� DUH� LQVHUWHG� LQWR� VWUHDPHG
GLVWULEXWLRQ� FLUFXLWV�� ZH� SURGXFHG� DQG� GLVWULEXWHG� RXU� RZQ� PXVLF�� :H� ZHUH
WKHUHE\�DSSURDFKLQJ�DQG� OHDUQLQJ�DERXW� WKH�VHUYLFH� LQ�VLPLODU�ZD\V�DV�DVSLULQJ
PXVLFLDQV��5RRWHG�LQ�DXWRHWKQRJUDSKLF�PHWKRGV�DQG�EXLOGLQJ�RQ�WKH�WUDGLWLRQ�RI
�LQ�HWKQRPHWKRGRORJ\���WKHVH�LQWHUYHQWLRQV�KDYH�KHOSHGߢEUHDFKLQJ�H[SHULPHQWVߡ
XV�JDLQ�NQRZOHGJH�DERXW�WKH�WUDQVIRUPDWLRQV�DQG�DGMXVWPHQWV�WKDW�VRXQGV�DQG�RU
PXVLF� XQGHUJR� LQ� RUGHU� WR� EHFRPH� �VWUHDPHGߡ PXVLF� H[SHULHQFHVߢ�� 6LPLODU� WR
DXWRHWKQRJUDSKLF�ZRUN��RXU�UHFRUG�ODEHO�H[SHULPHQWV�FDQ�EH�FRQVLGHUHG�D�W\SH�RI
�KHXULVWLFߡ GHYLFH�� >DQG@� D� PHWDSKRULFDO� OHDUQLQJ� WRROߢ� WKDW� OLHV� LQ� EHWZHHQ
SUDFWLFHV�RI�UHSUHVHQWLQJ�DQG�SHUIRUPLQJ�H[SHULHQFH���)ROORZLQJ�&HOLD�/XU\�DQG
1LQD�:DNHIRUG�� RXU� REMHFWLYH� KDV� EHHQ� WR� XVH� UHVHDUFK�PHWKRGV� WKDW� QRW� RQO\
LQYHVWLJDWH�WKH�VRFLDO�ZRUOG�EXW�HQJDJH�LQ�LW�� WKDW�QRW�RQO\�UHSRUW�RQ�HYHQWV�EXW
DFW�RQ�WKHP��WKDW�QRW�RQO\�KDSSHQ�EXW�PDNH�WKLQJV�KDSSHQ��DQG�WKDW�DUH�QRW�RQO\
WKH� VRXUFH� RI� PDNLQJ� EXW� DOVR� XQPDNLQJ�� UHPDNLQJ�� DQG� SLFNLQJ� DSDUW��� %\
FUHDWLQJ� RXU� RZQ� QRQSURILW� UHFRUG� ODEHO�� ZH� ZHUH� LQWHUHVWHG� LQ� FULWLFDOO\
GHVFULELQJ� WKH� ZRUNLQJV� RI� 6SRWLI\ߞV� EDFN� HQG� WKURXJK� RXU� RZQ� SHUVRQDO
H[SHULHQFHV�� 7KLV� SURFHVV� KDV� DOVR� DOORZHG� XV� WR� VWXG\� XQH[SHFWHG� ILOH
�ߢ�EHKDYLRUߡ DJJUHJDWLRQ� SODWIRUP� VWUDWHJLHV�� SURFHVVHV� RI� PXVLF� �GH�YDOXDWLRQ�
DQG�WKH�LQIUDVWUXFWXUHV�WKDW�PDNH�WKHVH�SRVVLEOH�

7R�GDWH��RXU�UHFRUG�ODEHO�H[SHULPHQWV�KDYH�UHVXOWHG�LQ�IRXU�GLIIHUHQW�UHOHDVHV
RQ�PDMRU� VWUHDPLQJ� VHUYLFHV�DQG�RQOLQH�RXWOHWV� IRU�PXVLF��$SDUW� IURP�(OHFWLRQ
0XVLF�� ZH� KDYH� UHOHDVHG� D� VHOI�WLWOHG� (3� RI� EUHDNIDVW� UHFRUGLQJV� E\� WKH
SVHXGRQ\PRXV� )UX� .RVW� �IUXNRVW� PHDQV� �ߢEUHDNIDVWߡ LQ� 6ZHGLVK��� D� UHFRUGLQJ
IURP� WKH�6WRFNKROP�0HWUR�/LQH� ��� RQH�PRUQLQJ� LQ�2FWREHU� ������ DQG� D� IXOO�
OHQJWK�DOEXP�E\�WKH�(WKQRORJLVW�HQWLWOHG�7KH�6LOHQFH�RI�6FKRODUO\�/LIH��,Q�DOO�RI
WKHVH� UHOHDVHV�� ZH� KDYH� GHSDUWHG� IURP� WKH� QRWLRQ� WKDW� IUDXG� DQG� WULFNHU\� DUH
LQKHUHQW� SDUWV� RI� GLJLWDO� WHFKQRORJLHV� DQG� KDYH� H[SORUHG� WKH� ERXQGDULHV� DQG
LPSOLFDWLRQV� RI� WKLV� IDFW�� 7KXV�� RXU� VRXQGV� KDYH� SXUSRVHIXOO\� WDNHQ� SODFH
DORQJVLGH�WKH�VSDP�DQG�FORQHV�WKDW�FXUUHQWO\�SRSXODWH�VHUYLFHV�VXFK�DV�6SRWLI\ߚ
IRU� H[DPSOH�� WKH� PXVLF� RULJLQDWLQJ� IURP� WKH� %LUWKGD\� 6RQJ� &UHZ�� ZKR� KDYH
UHOHDVHG� DERXW� ������ GLIIHUHQW� YHUVLRQV� RI� WKH� FODVVLF� �\DSS+ߡ %LUWKGD\ߢ� VRQJ
�LQFOXGLQJ�UHJJDH��MD]]��GDQFHKDOO��DQGߡ�KLOOELOO\ߢ�YDULDQWV��

2ULJLQDOO\� GHVLJQHG� WR� FRH[LVW� ZLWK� VXFK� FRQWURYHUVLDO� FDVHV� RI� VWUHDPHG
PXVLF�FRQWHQW��WKDW�LV��FRQWHQW�WKDW�FKDOOHQJHV�QRWLRQV�RI�ZKDW�TXDOLW\�PXVLF�LV��



RXU� VRXQG� PDWHULDOV� FDQ� EH� GHVFULEHG� DV� SODQQHG� LQWHUIHUHQFHV� ZLWK� DHVWKHWLF
FRQYHQWLRQV��:LWK� WKH� H[FHSWLRQ� RI� WKH� DOEXP�(OHFWLRQ�0XVLFߚDQ� DOEXP� WKDW
DFWXDOO\� FRQWDLQV� VRQJV� ZLWK� D� EHDW� DQG� PHORG\ߚDOO� RI� RXU� VRXQGV� KDYH
GHOLEHUDWHO\� IRLOHG�H[SHFWDWLRQV�DERXW� WKH�NLQG�RI�FRQWHQW� WKDW�FDQ�EH� IRXQG�RQ
VHUYLFHV�VXFK�DV�6SRWLI\��7KLV�KDV�SULPDULO\�EHHQ�GRQH�LQ�RUGHU�H[SRVH�VRPH�RI
WKH� VHUYLFHߞV� XQGHUO\LQJ� QRUPV� DQG� FRQYHQWLRQV�� %\� DWWHPSWLQJ� WR� UHOHDVH
XQDSSHDOLQJ�DQG�PXQGDQH�VRXQG�UHFRUGLQJV��ZH�KDYH�DLPHG�WR�VKHG�OLJKW�RQ�WKH
UDWLRQDOLWLHV�RI�DEXQGDQFH�WKDW�PDUN�VWUHDPLQJ�VHUYLFHV��DV�ZHOO�DV�WKH�ORJLFV�E\
ZKLFK� VRXQG� UHFRUGLQJV� FRPSHWH� RQ� JURZLQJ� GLJLWDO� DUFKLYHV� IRU�PXVLF��'RHV
6SRWLI\� FDUH� DERXW� ZKDW� W\SH� RI� FRQWHQW� HQGV� XS� LQ� LWV� DUFKLYH"� 2U� LV� WKH
HQWHUSULVH�EXLOW�RQ�WKH�QRWLRQ�RI�WKH�PRUH��WKH�EHWWHU"

$QRWKHU� DLP� RI� WKH� UHFRUG� ODEHO� HQGHDYRUV� KDV� EHHQ� WR� JDLQ� KDQGV�RQ
H[SHULHQFH� RI� WKH� LQGXVWULDO� SURFHVVLQJ� RI� FXOWXUDO� GDWD� WKDW� WDNHV� SODFH� DW� WKH
LQLWLDO�VWDJHV�RI�VWUHDPHG�PXVLFߞV�OLIH�MRXUQH\��2XU�UHFRUG�ODEHO�H[SHULPHQWV�KDYH
DOORZHG�XV�WR�PRQLWRU��LQ�GHWDLO��KRZ�UHFRUGHG�VRXQGV�DUH�DJJUHJDWHG��SDFNDJHG�
DQG�VKLSSHG�DV�FXOWXUDO�JRRGV��7KLV�KDV�LQYROYHG�FORVH�HQJDJHPHQWV�ZLWK�PXVLF
DJJUHJDWRUV�� VLQFH� PRVW� FRPPHUFLDO� VWUHDPLQJ� VHUYLFHV� GR� QRW� DFFHSW� GLUHFW
PXVLF�VXEPLVVLRQV�IURP�DUWLVWV�DQG�LQVWHDG�UHO\�RQ�DJJUHJDWRUVߞ�DELOLW\�WR�DFW�DV
FRUSRUDWH� PLGGOHPHQ� ZKR� PDQDJH� DOO� GLUHFW� FRQWDFW� EHWZHHQ� DUWLVWV� DQG
VWUHDPLQJ�VHUYLFHV���:KLOH�D�VHUYLFH�VXFK�DV�6SRWLI\�PD\�DSSHDU�DV�WKH�SULPDU\
KRVW� IRU� VWUHDPHG�PXVLF�� LW� RQO\� UHSUHVHQWV� WKH� WLS�RI� D�PXFK� ODUJHU� LFHEHUJ�RI
DFWRUV�ZKR� DUH� LQYROYHG� LQ� ILOOLQJ�� RUJDQL]LQJ�� DQG� RYHUVHHLQJ� VWUHDPHG�PXVLF
DUFKLYHV��6R�KRZ�GLG�RXU�UHFRUG�ODEHO�H[SHULPHQWV�EHJLQ��DQG�ZKDW�GLG�ZH�OHDUQ
DERXW�6SRWLI\�LQ�WKH�H[SHULPHQWDO�SURFHVV"

$V� LW� WXUQV� RXW�� KDYLQJ� PXVLF� ODXQFKHG� RQ� 6SRWLI\� LV� QRW� DOZD\V� D
VWUDLJKWIRUZDUG� SURFHVV�� $IWHU� UHFRUGLQJ� D� VHULHV� RI� VRXQGV�� RXU� VHDUFK� IRU
VXLWDEOH� DJJUHJDWRUV� ZKR� ZHUH� ZLOOLQJ� WR� GLVWULEXWH� WKHP� EHJDQ� RQ� 6SRWLI\ߞV
ZHEVLWH��ZKLFK�OLVWV�D�VHULHV�RI�UHFRPPHQGHG�DJJUHJDWRUV��,QLWLDOO\��ZH�H[SORUHG
WKH� GHDOV� RIIHUHG� E\� 7XQH&RUH�� ,QGLJR%RRP�� 5RXWH1RWH�� DQG� &'� %DE\�� /LNH
PRVW�PXVLF�DJJUHJDWRUV��WKHVH�FRPSDQLHV�HLWKHU�FKDUJH�PXVLFLDQV�DQ�DQQXDO�IHH
IRU�GLVWULEXWLQJ� WKHLU� VRXQGV�RU�GLVWULEXWH�PXVLF�DJDLQVW�D�FHUWDLQ�SHUFHQWDJH�RI
IXWXUH� UHYHQXH�� (YHQ� WKRXJK� ZH� HYHQWXDOO\� PDQDJHG� WR� VLJQ� D� GHDO� ZLWK� DQ
DJJUHJDWRU�IRU�DOO�RI�RXU�UHOHDVHV��WKH�SURFHVV�RI�GRLQJ�VR�UHYHDOHG�WKH�DUELWUDU\
PHWKRGV� E\� ZKLFK�PXVLF� LV� DSSURYHG� IRU� FRPPHUFLDO� VWUHDPLQJ� VHUYLFHV�� )RU
LQVWDQFH��ZH� IRXQG� WKDW� RXU� DOEXP�)UX�.RVWߚZKLFK� FRQWDLQHG� D� UHFRUGLQJ� RI
EUHDNIDVW�VRXQGV��VXFK�DV�WKH�VRXQG�RI�FRIIHH�EHLQJ�SRXUHGߚZDV�UHMHFWHG�WZLFH
RQ�RXU�ILUVW�DWWHPSW�WR�KDYH�LW�UHOHDVHG��2QFH��ZH�ZHUH�NLQGO\�DQG�SROLWHO\�WROG



WKDW�WKLV�ZDVߡ�QRW�WKH�NLQG�RI�FRQWHQWߢ�WKH�DJJUHJDWRU�ZDV�ORRNLQJ�WR�VLJQ�XS�DW
WKH�PRPHQW��$QRWKHU� WLPH�� RXU� VRXQGV�ZHUH� UHMHFWHG�ZLWK� D� EOXQW� QRWLILFDWLRQ
VWDWLQJ� WKDW� WKH� GLVWULEXWRU� LQ� TXHVWLRQ� �\RQOߡ GLVWULEXWHV� PXVLFߢ�� :KHWKHU� D
KXPDQ� RU� DQ� DXWRPDWLF� VRIWZDUH� V\VWHP� ZDV� EHKLQG� WKLV� HGLWRULDO� GHFLVLRQ
UHPDLQV�XQNQRZQ��\HW�WKH�LQLWLDO�UHMHFWLRQV�WKDW�ZH�UHFHLYHG�LQGLFDWH�WKDW�PXVLF
DJJUHJDWRUV� DUH� JDWHNHHSHUV� ZKR� SHUIRUP� WKH� MRE� RI� FOHDQLQJ�� VRUWLQJ�� DQG
VHOHFWLQJ�ZKLFK� W\SHV�RI�VRXQGV�HQG�XS�RQ�SODWIRUPV�VXFK�DV�6SRWLI\��7KHUHE\�
WKH\�DOVR�SOD\�D�FUXFLDO�UROH�LQ�GHFLGLQJ�ZKDW�FRXQWV��RU�GRHV�QRW�FRXQW��DV�PXVLF
LQ�WRGD\ߞV�GLJLWDO�ODQGVFDSH��0XVLF�DJJUHJDWRUV�VXFK�DV�5HFRUG�8QLRQߚD�VHUYLFH
WKDW�HQGHG�XS�DFFHSWLQJ�RXU�EUHDNIDVW�VRXQGV�DJDLQVW�D�����\HDUO\�IHHߚFODLP�WR
�OLEHUDWHߡ PXVLFߢ� DQG� �GHPRFUDWL]Hߡ WKH� DFFHVV� WR� JOREDO� GLJLWDO� GLVWULEXWLRQߢ�
+RZHYHU��WKHLU�YHU\�H[LVWHQFH�LQGLFDWHV�WKDW�WKH�6SRWLILFDWLRQ�RI�PHGLD�KDV�UDLVHG
QHZ�DQG�IX]]\�EDUULHUV�DURXQG�GLJLWDO�PXVLF��DV�FRPSDUHG�WR�HDUOLHUߡ�RSHQߢ�:HE
���� VLWHV�� VXFK� DV�0\VSDFH��:H� DOVR� OHDUQHG� WKDW� ZKDW� ELQGV� WKHVH� DJJUHJDWRU
FRPSDQLHV� WRJHWKHU� LV� QRW� RQO\� WKHLU� ILQDQFLDO� VHWXS� EXW� DOVR� WKH� VWUDWHJLHV� E\
ZKLFK�WKH\�SUHSDUH�PXVLF�DQG�DUWLVWV�IRU�HQWHULQJ�GLJLWDO�PDUNHWSODFHV��2QH�KDV
WR�JR�WKURXJK�VHYHUDO�VWDQGDUGL]HG�YHWWLQJ�SURFHVVHV�EHIRUH�DQ\�VRQJV�RU�DOEXPV
FDQ�EH�VXEPLWWHG��2XU�FDUHIXO�GRFXPHQWDWLRQ�RI�WKHVH�SURFHGXUHV�KDV�EHHQ�D�NH\
VRXUFH�RI�LQVLJKW�LQWR�KRZ�PXVLF�VWUHDPLQJ�LQIUDVWUXFWXUHV�RSHUDWH�WRGD\�

)RU� RQH�� ZH� OHDUQHG� WKDW� VLJQLQJ� XS� ZLWK� DQ� DJJUHJDWRU� LQYROYHV� WDNLQJ
VHYHUDO�VWHSV�WR�QDPH�DQG�FDWHJRUL]H�VRXQG�FRQWHQW��VWHSV�WKDW�DUH�FHQWUDO�WR�WKH
SURFHVV�RI�PDNLQJ�GLJLWDO�PXVLF�VHDUFKDEOH�DQG�FRPPRGLILDEOH��%HIRUH�ZH�FRXOG
VXEPLW�RXU�VRXQGV��WKH�DJJUHJDWRU�5RXWH1RWH�DVNHG�XV�WR�FKRRVH�EHWZHHQ�WKLUW\�
QLQH� GLIIHUHQW� JHQUH� VSHFLILFDWLRQV�� ZKLFK� ZHUH� RUJDQL]HG� LQ� WZR� VWHSV�� ILUVWߡ
JHQUHߢ� DQG� �VHFRQGߡ JHQUH�7ߢ�KHVH� RSWLRQV� LQFOXGHG� WUDGLWLRQDO� JHQUHV�� VXFK� DV
ߢ�QLPH$ߡ��EXW�DOVR�PRUH�FXULRXV�JHQUHV��VXFK�DVߢ�QVWUXPHQWDO,ߡ��DQGߢOHFWURQLF)ߡ
�ߢ�QGLDQ,ߡ �LWQHVV(ߡ 	� :RUNRXWߢ�� �ߢ�QND)ߡ DQG� �QRWߚߢD\RN\RNX.ߡ WR� PHQWLRQ
�HUPDQ*ߡ 3RSߢ� DQG� �HUPDQ*ߡ )RONߢ�� 6XFK� JHQUH� DWWULEXWLRQV� VSHDN� WR� WKH
PLFURSROLWLFV�RI��VHOI��UHSUHVHQWDWLRQ�WKDW�DUWLVWV�DUH�HQFRXUDJHG�WR�SDUWLFLSDWH�LQ�
�1RW� DWWULEXWLQJ� D� JHQUH� WR� RXU� VRXQGV� ZDVQߞW� DQ� RSWLRQ��� 7KLV� KLJKOLJKWV� WKDW
JHQUHV� FRQWLQXH� WR�PDWWHU�� GHVSLWH� UHSHDWHG�PRGHUQLVW� FODLPV� WKDW� JHQUHV� KDYH
ORVW� WKHLU� LPSRUWDQFH� LQ� UHODWLRQ� WR� WKH� FRQWHPSRUDU\� PXVLF� VFHQH��� 0XVLF
PHWDGDWD�� VXFK� DV� JHQUH� VSHFLILFDWLRQV�� IXQGDPHQWDOO\� LQIOXHQFH� KRZ� VWUHDPHG
PXVLF� PRYHV� DQG� LV� GLVSOD\HG�� QRW� OHDVW� EHFDXVH� PHWDGDWD� XQGHUOLH� PXVLF
UHFRPPHQGDWLRQ� DOJRULWKPV� DQG� RWKHU� DXWRPDWL]HG� ZD\V� RI� EXQGOLQJ� PXVLFDO
SLHFHV� WRJHWKHU�� 5HFRUGHG� PXVLF� VLPSO\� QHHGV� PHWDGDWD� DQG� SDUDWH[WXDO
PDWHULDOV��RU�HOVH�LW�LV�H[WUHPHO\�GLIILFXOW�WR�ILQG�RU�VHOO��:LWKLQ�WKH�HFRV\VWHP�RI



PXVLF� VWUHDPLQJ�� DJJUHJDWRUV� SHUIRUP� WKH� FUXFLDO� UROH� RI� SURPSWLQJ� DQG
FROOHFWLQJ� VXFK� PXVLF� PHWDGDWD�� WKXV� PDNLQJ� PXVLF� DQG� DUWLVWV� DOJRULWKPߡ
UHDG\ߢ��

<HW�DJJUHJDWRUV�GR�QRW�MXVW�FROOHFW�PHWDGDWD�IURP�LQGLYLGXDO�DUWLVWV�ZKHQ�WKH\
VLJQ� D� FRQWUDFW�� 7KH\� DUH� DOVR� UHVSRQVLEOH� IRU� DVVHPEOLQJ� SLHFHV� RI� PHWDGDWD
IURP�RWKHU�PRUH�REVFXUH�DQG�FHQWUDOL]HG�VRXUFHV��2QFH�RXU�GLIIHUHQW�VRXQGV�KDG
EHHQ� XSORDGHG�� IRU� H[DPSOH�� ZH� ZHUH� VWUXFN� E\� WKH� ODFN� RI� GHVFULSWLYH� DQG
FRQWH[WXDO� GDWD� VXUURXQGLQJ� RXU� PXVLF�� VXFK� DV� ZKR� ZH� ZHUH� DQG� ZKHUH� RXU
PXVLF�FDPH�IURP��*LYHQ�WKH�H[WHQVLYH�DPRXQW�RI�LQIRUPDWLRQ�ZH�KDG�SURYLGHG
WR�RXU�DJJUHJDWRUV��WKLV�VHHPHG�VRPHZKDW�SDUDGR[LFDO��(YHQ�WKRXJK�RXU�VRXQGV
ZHUH�DYDLODEOH�RQ�6SRWLI\�DQG�RWKHU�VHUYLFHV��ZH�ZHUH�QRW�LQ�FKDUJH�RI�RXU�RZQ
DUWLVW�SDJHV��,Q�IDFW��WKHUH�ZDV�QR�SRVVLELOLW\�DW�DOO�IRU�XV�WR�GLUHFWO\�LQWHUYHQH�LQ
KRZ�RXU�PXVLF�ZDV�EHLQJ�SUHVHQWHG�E\�WH[WXDO�DQG�YLVXDO�PHDQV��7KH�SURFHVV�RI
DGGLQJ� DUWLVW� ELRJUDSKLHV� DOVR� SURYHG� WR� EH� WHGLRXV�� VLQFH� FRQWURO� RYHU� DUWLVW
PHWDGDWD�LV�IUHTXHQWO\�RXWVRXUFHG�LQ�VHYHUDO�VWHSV��,QGHHG��PXVLF�PHWDGDWD�QRZ
IRUPV�DQ�LQGXVWU\�LQ�LWVHOI��DV�LV�VKRZQ�E\�WKH�PXOWLWXGH�RI�FRPSDQLHV�WKDW�GHDO
ZLWK�VXFK�GDWD�

)RU� LQVWDQFH�� ZH� IRXQG� RXW� WKDW� 6SRWLI\� JDWKHUV� LWV� DUWLVW� ELRJUDSKLHV� IURP
$OO0XVLF�� D� ZHEVLWH� WKDW� SURYLGHV� UHYLHZV�� VHDUFK� IXQFWLRQV�� DQG
UHFRPPHQGDWLRQV� FRQFHUQLQJ� PXVLF�� ,Q� WXUQ�� $OO0XVLF� H[WUDFWV� LWV� DUWLVW
ELRJUDSKLHV� IURP� 7L9R� �IRUPHUO\� 5RYL� DQG� 0DFURYLVLRQ��� 7L9R� ZDV� LQ� IXOO
RZQHUVKLS�RI�$OO0XVLF�XQWLO�������ZKHQ�LW�VROG�RII�WKH�FRQVXPHU�DFFHVV�VLGH�WR
$OO� 0HGLD� 1HWZRUN�� ZKLOH� VWLOO� FRQWUROOLQJ� LWV� FRQWHQW� OLFHQVHV���� 7L9R� QRZ
VSHFLDOL]HV� LQ� PHWDGDWD� SURYLVLRQ�� LQWHOOHFWXDO� SURSHUW\� PDQDJHPHQW�� DQG
DQDO\WLFV�SURYLVLRQ�ZLWKLQ�WKH�FXOWXUH�LQGXVWULHV��6LQFH�LWV�LQFHSWLRQ�LQ�������WKH
FRPSDQ\� KDV� EHHQ� D� PDMRU� SOD\HU� LQ� DQWLSLUDF\� GHEDWHV� RYHU� FRS\ULJKW
SURWHFWLRQ��7L9R�FDQ�EH�GHVFULEHG�DV�DQߡ�LQIRPHGLDU\ߢ�� WKDW� LV�� D�FRPSDQ\� WKDW
PRQLWRUV��FROOHFWV��DQG�FRQWUROV�LQIRUPDWLRQ�DERXW�FXOWXUDO�SURGXFWV�LQ�ZD\V�WKDW
DIIHFW�KRZ�XVHUV�ILQG�DQG�H[SHULHQFH�WKHP����7R�DGMXVW�KRZ�RXU�VRXQG�PDWHULDOV
ZHUH�SUHVHQWHG�RQ�6SRWLI\ߚDQG�RWKHU� VWUHDPLQJ�VHUYLFHVߚZH�ZRXOG� WKHUHIRUH
QHHG� WR� JHW� LQWR� GLUHFW� FRQWDFW� ZLWK� D� JOREDO� PHWDGDWD� FRUSRUDWLRQ� WKDW� LV� LQ
FRQWURO�RI�ODUJH�VFDOH�PXVLF�PHWDGDWD�DUFKLYHV�DQG�GDWDEDVHV�

1RZDGD\V��LW�LV�SRVVLEOH�WR�VXEPLW�DUWLVW�ELRJUDSKLHV�WR�7L9R�YLD�HPDLO��%XW�LQ
WKH� IDOO� RI� ������ ZKHQ� ZH� ILUVW� WULHG� WR� KDYH� RXU� VRXQGV� UHOHDVHG�� 7L9R� RQO\
DFFHSWHG�SK\VLFDO�FRSLHV�RI�DUWLVW�LQIRUPDWLRQ�WKDW�ZHUH�VHQW�WR�LWV�KHDGTXDUWHUV
LQ� 6DQWD� &ODUD�� &DOLIRUQLD�� $FFRUGLQJ� WR� WKH� LQVWUXFWLRQV� WKHQ� DYDLODEOH�� HYHU\
VXEPLVVLRQ�ZDV� VXSSRVHG� WR� FRQWDLQ� D� SUHVV� NLW�� LQFOXGLQJ� DQ� DUWLVW� ELRJUDSK\�



SKRWRJUDSKV� RI� WKH� PXVLFLDQ�V��� DQG� SK\VLFDO� FRSLHV� RI� WKH� PXVLF� FRQFHUQHG�
7L9R��RU�5RYL��DV�WKH�FRPSDQ\�ZDV�FDOOHG�DW�WKH�WLPH��WKHQ�SURPLVHG�WR�VDYH�DQG
GLVWULEXWH�DOO�WKH�LQIRUPDWLRQ�LW�KDG�EHHQ�SURYLGHG��LQFOXGLQJ�WKH�UHFRUGHG�PXVLF�
IRU�IXWXUH�SXUSRVHV��2Q�RQH�RFFDVLRQ��ZH�PDGH�DQ�DWWHPSW�WR�VHQG�VXFK�D�SUHVV
NLWߚLQFOXGLQJ�D�UHFRUGHG�&'ߚWR�WKH�RIILFH� LQ�6DQWD�&ODUD��DOWKRXJK�WKH� OHWWHU
PXVW� KDYH� EHHQ� UHMHFWHG� RU� ORVW� DORQJ� WKH� ZD\�� VLQFH� WKH� ELRJUDSKLFDO� GHWDLOV
ZHUH�QHYHU�XSGDWHG�RQ�DQ\�VWUHDPLQJ�VHUYLFHV��7KH�GLIILFXOWLHV�LQ�WDNLQJ�FRQWURO
RI� RXU� DUWLVW� ELRJUDSKLHV� UHYHDO� KRZ� D� VPDOO� QXPEHU� RI� DFWRUV� KDYH� VHFXUHG� D
YLWDO�UROH�LQ�UHJXODWLQJ�QDUUDWLYHV�DURXQG�VWUHDPHG�PXVLF��:KLOH�6SRWLI\�PD\�EH
WKH�HQG�SRLQW�ZKHUH�VXFK�PHWDGDWD� LV�SUHVHQWHG� WR� WKH�SXEOLF�� WKH�VDPH�GDWD� LV
FROOHFWHG��VWRUHG��DQG�PDQDJHG�E\�D�QXPEHU�RI�RWKHU�VHUYLFHV�

)URP� D� VOLJKWO\� GLIIHUHQW� DQJOH�� ZH� KDYH� DOVR� XVHG� GLVWULEXWHG� VRXQGV� DV� D
EDVLV� IRU� LQYHVWLJDWLQJ� WKH� ILQDQFLDO� ORJLFV� DQG� SUHPLVHV� RI� VWUHDPLQJ� VHUYLFHV�
)RU�H[DPSOH��WKH�UHOHDVH�RI�EUHDNIDVW�VRXQGV�E\�)UX�.RVW�ZDV�XVHG�WR�FULWLFDOO\
DVVHVV� WKH� LVVXH�RI� OLPLWHG�SD\RXWV� WR�DUWLVWV��7KLV�ZDV�GRQH�E\�H[DPLQLQJ� LI� LW
ZDV� SRVVLEOH� WR� DQDO\]H� 6SRWLI\ߞV� EXVLQHVV�PRGHO� E\� DXWRPDWLQJ� IDNH� 6SRWLI\
OLVWHQHUV��7KH�H[SHULPHQW�UHVHPEOHG�D�7XULQJ�WHVW��LQ�ZKLFK�ZH�DVNHG�RXUVHOYHV
ZKDW� KDSSHQV� ZKHQߚQRW� LIߚVWUHDPLQJ� ERWV� DSSUR[LPDWH� KXPDQ� OLVWHQHU
EHKDYLRU� LQ� VXFK� D� ZD\� WKDW� LW� EHFRPHV� LPSRVVLEOH� WR� GLVWLQJXLVK� EHWZHHQ� D
KXPDQ�DQG�D�PDFKLQH��'RHV�6SRWLI\�FDUH�LI�KXPDQV�RU�PDFKLQHV�DUH�OLVWHQLQJ�WR
LWV�PXVLF"�$QG� LQ�ZKDW�ZD\V�DUH� VXFK�GLIIHUHQWLDWLRQV�QHVWOHG�ZLWKLQ� VWUHDPHG
ILQDQFLDO�ORJLFV"

)LJXUH����
6ZHGLVK�EUHDNIDVW�UHFRUGLQJV�ZHUH�UHOHDVHG�XQGHU�WKH�SVHXGRQ\P�)UX�.RVW��IUXNRVW�LVߡ�EUHDNIDVWߢ�LQ

6ZHGLVK�ߚVHOI�SURGXFHGߡ�PXVLFߢ�IRU�UHVHDUFK�SXUSRVHV�XSORDGHG�WKURXJK�WKH�PXVLF�DJJUHJDWRU�5HFRUG
8QLRQ��1RWDEO\��WKH�SRSXODULW\�RI�WKH�VRQJߡ�.DIIHߢ��FRIIHH��ZDV�PDLQO\�GXH�WR�RXU�PXOWLSOH�SUHSURJUDPPHG

ERWV�



$W�+XPODE��ZH�WKHUHIRUH�VHW�XS�D�VR�FDOOHG�6SRWL%RW�H[SHULPHQW��LQ�ZKLFK�ZH
SURJUDPPHG�PXOWLSOH�ERWV�WR�UHSHDWHGO\�SOD\�RQH�RI�RXU�VHOI�GLVWULEXWHG�VRXQGV�
WKH�VRQJߡ�.DIIHߢ��FRIIHH��E\�)UX�.RVW����2XU�UHFRUG�ODEHO�UHOHDVHV�WKXV�EHFDPH�D
WHVWLQJ� JURXQG� IRU� H[SORULQJ� 6SRWLI\ߞV� LQIUDVWUXFWXUH� IRU� UR\DOW\� SD\PHQWV�� ,Q
GHWDLO�� WKH� ERWV� WKDW� GLG� WKH� ��ZHUHߢOLVWHQLQJߡ VFULSWHG� DOJRULWKPV� WKDW� H[KLELWHG
KXPDQ�OLNH� EHKDYLRU�� 8VLQJ�:HE� 8,� WHVWLQJ� IUDPHZRUNV�� WKH� 6SRWL%RW� HQJLQH
URXJKO\� FRQVLVWHG� RI� WKUHH� KXQGUHG� ERWV� WKDW� ZHUH� SXW� LQWR� DFWLRQ� LQ
DSSUR[LPDWHO\� ILIW\� SDUDOOHO� 6SRWLI\� VHVVLRQV�� 7KHVH� ERWV� ZHUH� VLPXOWDQHRXVO\
SXW�RQ�D� IL[HG� UHSHWLWLRQ�VFKHPH� WKDW� LQYROYHG� OLVWHQLQJ� WR�D� VHOHFWHG�VRQJ�DQG
UDQ�IURP�RQH�KXQGUHG�WR�Q�WLPHV�XVLQJ�GLIIHUHQW�6SRWLI\�)UHH�ERW�DFFRXQWV��$W�WKH
WLPH�� WKH� UHJLVWUDWLRQ�RI� WKHVH�DFFRXQWV�ZDV�HDVLO\�DXWRPDWHG�VLQFH�6SRWLI\�GLG
QRW�UHTXLUH�DQ\�&$37&+$V�WR�EH�VROYHG��$V�LV�ZHOO�NQRZQ��WKH�RULJLQDO�7XULQJ
WHVW� TXHVWLRQHG� ZKHWKHU� D� KXPDQ� FRXOG� GLVWLQJXLVK� EHWZHHQ� D� SHUVRQ� DQG� D
PDFKLQH���� ,Q�RXU�FDVH��6SRWLI\ߞV�DOJRULWKPV�ZHUH� LQVWHDG� LPSOLFLWO\�FKDOOHQJHG
WR�PDNH�WKLV�GLVWLQFWLRQ��2XU�ERWV�LQWHUDFWHG�ZLWK�WKH�6SRWLI\�V\VWHP��ZKLFK�WULHG
WR� GHFLGH� �YLD� YDULRXV� XQNQRZQ� IUDXG� GHWHFWLRQ� WRROV�� LI� FRPPXQLFDWLRQ� ZDV
KXPDQ�RU�PDFKLQH�EDVHG�

2QH� RI� WKH�PDMRU� FRQWURYHUVLHV� UHJDUGLQJ� WKH� WUDQVLWLRQ� WR�PXVLF� VWUHDPLQJ
VHUYLFHV� KDV� FHQWHUHG� RQ� SD\RXWV� WR� DUWLVWV�� :LWK� UHYHQXH� �LQ� 86'�� VWHDGLO\
LQFUHDVLQJ�LQWR�WKH�ELOOLRQV�LQ�������PXVLF�VWUHDPLQJ�LV�QRZ�WKH�EHDWLQJ�KHDUW�RI
WKH�PXVLF�EXVLQHVV��\HW�PDQ\�DUWLVWV�VWUXJJOH�ZLWK�UHGXFHG�UR\DOWLHV����$�KHDWHG
GLVFXVVLRQ�KDV� IRFXVHG�RQ� WKH� LVVXH�RI�ZKHWKHU�RU�QRW�PXVLF� VWUHDPLQJ�ZLOO�EH
DEOH� WR� JHQHUDWH� D� VXVWDLQDEOH� LQFRPH� IRU� PXVLFLDQV�� 6WDWLVWLFV� RQ� VWUHDPHG
UR\DOW\�SD\RXWV�YDU\�DQG�DUH�GLIILFXOW�WR�ILQG��VLQFH�DJUHHPHQWV�DQG�FRQWUDFWV�DUH
H[FOXVLYH� DQG� SURSULHWDU\�� ,Q� DGGLWLRQ�� SOD\OLVWV� KDYH� EHFRPH� LQFUHDVLQJO\
LPSRUWDQW�DV�D�JDWHZD\�UHJXODWLQJ�UR\DOW\��L�H��DQ�DUWLVW�ZKR�LV�QRW�IHDWXUHG�RQ�D
FHUWDLQ�SOD\OLVW�JHWV�]HUR�UHYHQXH��(VWLPDWHV��KRZHYHU��XVXDOO\�VWDWH�WKDW�UHYHQXH
SHU�SOD\HG� WUDFN� UXQV�DV� ORZ�DV��������DW�6SRWLI\����:LWKLQ� WKH�PXVLF� LQGXVWU\�
WKLV� KDV� OHG� WR� FRQVLGHUDEOH� GHEDWH�� 0RVW� IDPRXVO\�� 7D\ORU� 6ZLIW� GHFLGHG� WR
UHPRYH�KHU�HQWLUH�EDFN�FDWDORJ�IURP�6SRWLI\�LQ�������DUJXLQJ�SULQFLSDOO\�WKDW�WKH
DG�VXSSRUWHG� 6SRWLI\� )UHH� GHYDOXHG� KHU� PXVLF� �HYHQ� LI� VKH� ODWHU�� GXULQJ� WKH
VXPPHU�RI� �����SXW� DOO� KHU�PXVLF� EDFN� DJDLQ���$V�ZH�GLVFXVVHG� LQ� FKDSWHU� ��
FRQILGHQWLDO� DJUHHPHQWV� DQG� UHFRUG� ODEHO� FRQWUDFWV� ZLWK� 6SRWLI\� GLIIHU�� EXW
UR\DOWLHV�DUH�XVXDOO\�GLVEXUVHG�WR�DUWLVWV��RU�PRUH�SUHFLVHO\��DJJUHJDWRUV�RU�UHFRUG
ODEHOV��RQFH�D�VRQJ�LV�UHJLVWHUHG�DV�D�SOD\��ZKLFK�JHQHUDOO\�KDSSHQV�DIWHU�WKLUW\
VHFRQGVߚKHQFH��WKHߡ�WKLUW\�VHFRQG�UR\DOW\�UXOH�7ߢ�KHUHIRUH��RXU�K\SRWKHVLV�ZDV
WKDW�SOD\LQJ�)UX�.RVW�WUDFNV�UHSHDWHGO\�IRU�WZHQW\�ILYH�VHFRQGV�ZRXOG�QRW�EH�D



SUREOHP�� VLQFH� VXFK� SOD\V� ZRXOG� QRW� LQYROYH� DQ\� ILQDQFLDO� WUDQVDFWLRQV� DQG
ZRXOG�KHQFH�EH�RI�OLWWOH�LQWHUHVW�WR�IUDXG�GHWHFWRUV��,I�RXU�ERWV�ZRXOG�SOD\�D�VRQJ
IRU�PRUH� WKDQ� WKLUW\�VHFRQGV� WKRXJK��ZH�VXVSHFWHG� WKDW�6SRWLI\�ZRXOG�EH�PRUH
FDXWLRXV�DERXW�HYDOXDWLQJ�DQG�VHFXULQJ�WKHߡ�KXPDQQHVVߢ�RI�WKH�UHJLVWHUHG�XVHUV�

7R� RXU� VXUSULVH�� KRZHYHU�� RXU� 6SRWL%RW� HQJLQH� ZDV� DEOH� WR� SOD\� )UX� .RVW
WUDFNV� UHSHDWHGO\� IRU� ERWK� WZHQW\�ILYH� DQG� WKLUW\�ILYH� VHFRQGV�� 7KH� ERW
�ߢ���VHOHQLXPߡ IRU� H[DPSOH�� SOD\HG� )UX� .RVWߞV� �ߢDIIH.ߡ ���� WLPHV�� WKH
�ߢ�VHOHQLXPBERWߡ DV� PDQ\� DV� ������ WLPHV�� 7KDW� LV�� DIWHU� WKLUW\�ILYH� VHFRQGV� RI
�ߢ�DIIH.ߡ WKH� ERWV� VWDUWHG� SOD\LQJ� WKH� VRQJ� DJDLQ�� DQG� DJDLQ�� DQG� DJDLQ�� ,W� LV
LPSRUWDQW�WR�QRWH�WKDW�WKH�H[SHULPHQW�GLG�QRW�UXQ�FRPSOHWHO\�VPRRWKO\��DQG�PDQ\
RI�RXU�ERWV�GLG�QRWߡ�OLVWHQߢ�WR�WKH�H[DFW�DPRXQW�RI�UHSHDWHG�SOD\V�WKH\�KDG�EHHQ
SURJUDPPHG� WR� SHUIRUP���� <HW� WKH� LQWHUYHQWLRQ� GLG� GHPRQVWUDWH� WKDW� LW� ZDV
SRVVLEOH� WR� DXWRPDWLFDOO\� DQG� UHSHDWHGO\� SOD\� WUDFNV� RQ� 6SRWLI\� YLD� ERWV�� 7KH
H[SHULPHQW� IXUWKHU� VKRZHG� WKDW� QR� PDMRU� GLIIHUHQFH� H[LVWHG� EHWZHHQ� RXU� ERWV
SOD\LQJ� DQ� DUWLVW� VXFK� DV� )UX� .RVW� IRU� WZHQW\�ILYH� RU� WKLUW\�ILYH� VHFRQGV�� ,Q
6SRWLI\ߞV�V\VWHP��LW�VHHPHG�DV�WKRXJK�ERWK�OLVWHQLQJ�VHVVLRQV�ZHUH�VLPSO\�WUHDWHG
DV�SOD\V��VLQFH�ZH�FRXOG�FORVHO\�PRQLWRU�RXU�RZQ�UR\DOW\�SD\PHQWV��:KLOH� WKH
H[SHULPHQW� RQO\� JHQHUDWHG� D� PHDJHU� ������� HDFK� SOD\� ZDV� UHJLVWHUHG� DQG
DUFKLYHG�SURSHUO\�YLD�WKH�DJJUHJDWRU�5HFRUG�8QLRQ��,Q�RWKHU�ZRUGV��6SRWLI\�GLG
QRW� VHHP� WR� FDUH� ZKHWKHU� D� FRPSXWHU� RU� D� KXPDQ� ZDV� OLVWHQLQJ� WR� LWV� PXVLF
DUFKLYH��2U�DW�OHDVW��LW�DSSHDUHG�DV�WKRXJK�WKH�FRPSDQ\�KDG�QRW�WDNHQ�DQ\�VHULRXV
VWHSV� WR� PDNH� VXUH� WKDW� VXFK� D� GLVWLQFWLRQ� FRXOG� EH� PDGH�� 2XU� )UX� .RVW
H[SHULPHQW�UDLVHV�VHYHUDO�HWKLFDO�LVVXHV��ZH�ZHUH��DIWHU�DOO��FRQWUDYHQLQJ�VRPH�RI
6SRWLI\ߞV� XVHU� DJUHHPHQWV�� +RZHYHU�� ZH� QHYHU� FDVKHG� WKH� UR\DOW\� FKHFN
JHQHUDWHG�E\�RXU�H[SHULPHQW��$IWHU�WKH�LQWHUYHQWLRQ��GXULQJ�WKH�VXPPHU�RI������
6SRWLI\� DOVR� VWDUWHG� XVLQJ� &$37&+$V� DV� ZHOO� DV� UH&$37&+$V� ZLWK� LPDJH
LGHQWLILFDWLRQ�� DOOHJHGO\� WR� EHWWHU� SURWHFW� LWV� V\VWHP�� 5HSHDWLQJ� WKH� VDPH
H[SHULPHQW�DIWHU�WKDW�FKDQJH�ZRXOG�KDYH�EHHQ�FRQVLGHUDEO\�PRUH�GLIILFXOW�

$V�D�ODVW�FRPPHQW��RXU�UHFRUG�ODEHO�H[SHULPHQWV�DQG�LQWHUYHQWLRQV�KDYH�DOVR
JLYHQ� XV� DQ� DZDUHQHVV� RI� WKH� PLJUDWRU\� OLYHV� RI� VWUHDPHG� PXVLF� ILOHVߚ
PLJUDWLRQV�LQWR�GLJLWDO�VSKHUHV�WKDW�JR�EH\RQG�WKH�UHDFK�RI�DJJUHJDWRU�DQDO\WLFV
WRROV��$V�LW�WXUQV�RXW��RXU�VRXQGV�KDYH�UDUHO\�VWD\HG�LQ�SODFH�DQG��LQVWHDG��KDYH
WDNHQ�RQ�D�NLQG�RI�VHFRQG�OLIH�RQ�WKH�ZHE��$ERXW�D�\HDU�DIWHU�RXU�ILUVW�UHOHDVHV�
VRPH�RI�RXU�PXVLF�KDG�FRPSOHWHO\�GLVDSSHDUHG�IURP�WKH�VHUYLFHV�ZKHUH�ZH�ILUVW
SXW�WKHP��VLPSO\�EHFDXVH�ZH�IRUJRW�WR�UHQHZ�RXU�DJJUHJDWRU�FRQWUDFWV��7KLV�LV�D
SUREOHP� WKDW� ZH� VXVSHFW� PDQ\� DUWLVWV� GHDO� ZLWK�� DQG� LW� LOOXVWUDWHV� KRZ
VXEVFULSWLRQ� ORJLF� IRU� VWUHDPLQJ�SODWIRUPV� DIIHFWV� QRW� RQO\�PXVLF� FRQVXPSWLRQ



EXW�DOVR�DUWLVWU\�
2XU� DOEXP� 7KH� 6LOHQFH� RI� 6FKRODUO\� /LIH� E\� WKH� (WKQRORJLVW�� IRU� H[DPSOH�

QHYHU� UHDOO\� VXFFHHGHG� LQ�DWWUDFWLQJ� OLVWHQHUV��\HW� LW�KDG�DQ� LQWHUHVWLQJ�DIWHUOLIH�
'XULQJ�WKH�\HDU�LW�ZDV�DYDLODEOH�RQ�6SRWLI\���������VRQJV�IURP�WKH�DOEXP�ZHUH
SOD\HG�D�PHDJHU�VL[W\�WLPHV�LQ�WRWDO��0RVW�RI�WKH�VWUHDPV�RFFXUUHG�DW�WKH�WLPH�RI
WKH� DOEXP� ODXQFK� �DQG�PRVW� OLNHO\� EHFDXVH�ZH� SOD\HG� LW� RXUVHOYHV���:KHQ� WKH
DOEXP�ZDV�UHPRYHG�IURP�6SRWLI\�GXH�WR�DQ�XQUHQHZHG�VXEVFULSWLRQ��KRZHYHU��LW
GLG�QRW�GLVDSSHDU�FRPSOHWHO\�� ,QVWHDG�� WUDFNV� IURP� WKH�DOEXP�DUH� VWLOO� DYDLODEOH
IRU�GRZQORDG�RQ�XQDXWKRUL]HG�ZHEVLWHV��7KH�VLWH�PS�UHG�PH��IRU�LQVWDQFH��DW�RQH
SRLQW�UDWHG�WKH�WUDFN7ߡ�KH�'LVKHVߢ�DV�WKH�EHVW�VRQJ�RQ�WKH�DOEXP��FODLPLQJ�WKDW
��ߡ�SHRSOH�WKLQN�WKLV�WUDFN�LV�VWXQQLQJߢ��$QG�RQ�WKH�VLWH�0XVL[PDWFK��3RUWXJXHVH
O\ULFV� ZHUH� DGGHG� WR� WKH� QRQYRFDO� WUDFN� �O\ULFVߚߢXQFK/ߡ WKDW� XSRQ� FORVHU
LQVSHFWLRQ�DSSHDU�WR�RULJLQDWH�IURP�WKH�VRQJߡ�(OD�©�WLSRߢ�E\�WKH�%UD]LOLDQ�EDQG
%DQGD� 6ZHOO�� 7KHVH� W\SHV� RI� XQH[SHFWHG� DSSURSULDWLRQV� UHYHDO� KRZ� WKH� VRFLDO
OLYHV�RI�VWUHDPHG�PXVLF�ILOHV�VWUHWFK�ZD\�EH\RQG�FRPPHUFLDO�SODWIRUPV�DQG�DUH
RSHQ� WR� DOO� NLQGV� RI� UHXVHV�� UHZLULQJV�� DQG� UHFRQWH[WXDOL]DWLRQV�� 7KURXJK� WKHLU
HQWDQJOHPHQWV� ZLWK� DOJRULWKPV�� JOREDO� PXVLF� PHWDGDWD� DUUDQJHPHQWV�� DQG
DXWRPDWL]HG� ZHE�VFUDSHUV�� VWUHDPHG� PXVLF� ILOHV� JHW� ZUDSSHG� XS� LQ� WKH
ZKLUOSRROV� RI� GDWD� WUDIILF� WKDW� VXUURXQG� GLJLWDO� VWUHDPV�� 7KH� PRYHPHQWV� DQG
DSSURSULDWLRQV�RI�RXU�VRXQGV�WKHUHE\�WHVWLI\�WR�WKH�IX]]\�DQG�SRURXV�ERXQGDULHV
RI�FRQWHPSRUDU\�PXVLF�VWUHDPLQJ�VHUYLFHV�

1RWHV

��� )RU� D� SUHYLHZ� RI� +HLQ]� 'XWKHOߞV� DVWRXQGLQJ� ERRN� SURGXFWLRQ�� VHH� VHDUFK� UHVXOWV� IRU� �[KHLQߡ GXWKHOߢ�
$PD]RQ�� DFFHVVHG� -XQH� ��� ������ KWWSV���ZZZ�DPD]RQ�FRP�V�UHI QEBVEBQRVV"XUO VHDUFK�
DOLDV��'DSV	ILHOG�NH\ZRUGV KHLQ]�GXWKHO�

���3HWHU�.DINDߡ��$PD]RQߞV�:LNL/HDNV�$XWKRU�([SODLQV�:K\�+H�<DQNHG�+LV�%RRNߚDQG�:K\�+HߞV�6HOOLQJ
,W� $JDLQߢ��$OO� 7KLQJV� '�� 'HFHPEHU� ���� ������ KWWS���DOOWKLQJVG�FRP����������DPD]RQV�ZLNLOHDNV�DXWKRU�
H[SODLQV�ZK\�KH�\DQNHG�KLV�ERRN�DQG�ZK\�KHV�VHOOLQJ�LW�DJDLQ��

���)RU�DQ�H[WHQGHG�GLVFXVVLRQ�RI�+HLQ]�'XWKHO�DQG�YDULRXV�IRUPV�RI�ERW�DXWKRUVKLS��VHH�5DVPXV�)OHLVFKHU�
%RNHQ�	�ELEOLRWHNHW�>7KH�ERRN�	�WKH�OLEUDU\@��6WRFNKROP��,QN�ERNI¶UODJ��������

���)RU� D� GLVFXVVLRQ�� VHH�+DUROG�*DUILQNHO��6WXGLHV� LQ�(WKQRPHWKRGRORJ\� �(QJOHZRRG�&OLIIV��1-�� 3UHQWLFH
+DOO��������

���'DYLG�%XW]ߡ��$XWRHWKQRJUDSK\�DV�6HQVLELOLW\ߢ�� LQ�7KH�6$*(�+DQGERRN�RI�4XDOLWDWLYH�*HRJUDSK\�� HG�
'\GLD�'H/\VHU�HW�DO���/RQGRQ��6$*(�������������

��� &HOLD� /XU\� DQG� 1LQD� :DNHIRUG�� �QWURGXFWLRQ,ߡ� $� 3HUSHWXDO� ,QYHQWRU\ߢ�� LQ� ,QYHQWLYH� 0HWKRGV�� 7KH
+DSSHQLQJ�RI�WKH�6RFLDO��HG��&HOLD�/XU\�DQG�1LQD�:DNHIRUG��/RQGRQ��5RXWOHGJH�������ߙ������



���<RX7XEH�DQG� VHUYLFHV� VXFK�DV�6RXQG&ORXG�DUH��KRZHYHU�� LPSRUWDQW� H[FHSWLRQV� WR� WKLV� UXOH�� VLQFH� WKH\
DOORZ�XVHUV�WR�GLUHFWO\�XSORDG�FRQWHQW�

��� (ULF� 'URWW�� �7KHߡ (QG�V�� RI� *HQUHߢ�� -RXUQDO� RI� 0XVLF� 7KHRU\� ���� QR�� �� �������� ���ߙ�
GRL��������������������������

���7DUOHWRQ�*LOOHVSLH7ߡ��KH�5HOHYDQFH�RI�$OJRULWKPVߢ��LQ�0HGLD�7HFKQRORJLHV��(VVD\V�RQ�&RPPXQLFDWLRQ�
0DWHULDOLW\�� DQG� 6RFLHW\�� HG�� 7DUOHWRQ� *LOOHVSLH�� 3DEOR� -�� %RF]NRZVNL�� DQG� .LUVWHQ� $�� )RRW� �&DPEULGJH�
0$��0,7�3UHVV�������������

����5RYL5ߡ��RYL�&RUSRUDWLRQ�5HSRUWV�6HFRQG�4XDUWHU������)LQDQFLDO�3HUIRUPDQFHߢ��SUHVV�UHOHDVH��-XO\����
������ *OREH1HZVZLUH�� KWWSV���JOREHQHZVZLUH�FRP�QHZV�UHOHDVH����������������������������HQ�5RYL�
&RUSRUDWLRQ�5HSRUWV�6HFRQG�4XDUWHU������)LQDQFLDO�3HUIRUPDQFH�KWPO�

���� -HUHP\�:DGH�0RUULV�� �XUDWLRQ&ߡ E\� &RGH�� ,QIRPHGLDULHV� DQG� WKH� 'DWD� 0LQLQJ� RI� 7DVWHߢ�� (XURSHDQ
-RXUQDO�RI�&XOWXUDO�6WXGLHV�����QRVߙ������������������GRLߙ�����������������������������

���� ,Q� WKH� RULJLQDO� H[SHULPHQW�� WKH� ERWV� ZHUH� DOVR� SURJUDPPHG� WR� OLVWHQ� WR� �Vߞ$%%$ KLW� VRQJ� DQFLQJ'ߡ
4XHHQߢ�� )RU� DQ� LQ�GHSWK� GLVFXVVLRQ� RQ� WKH� 6SRWL%RW� H[SHULPHQW�� VHH� 3HOOH� 6QLFNDUV� DQG� 5RJHU�0¤KOHU�
�����������LJLWDO�+XPDQLWLHV�4XDUWHUO\�����QR'�ߢ�\7XULQJ�7HVWLQJ�6SRWLIߚ6SRWL%RWߡ

���� $ODQ� 0�� 7XULQJ�� �RPSXWLQJ&ߡ 0DFKLQHU\� DQG� ,QWHOOLJHQFHߢ�� 0LQG� ���� QR�� ���� �������� ����ߙ���
GRL���������PLQG�/,;���������

����,QWHUQDWLRQDO�)HGHUDWLRQ�RI� WKH�3KRQRJUDSKLF�,QGXVWU\3(,ߡ��,�*OREDO�0XVLF�5HSRUWߢ�������KWWS���ZZZ
�LISL�RUJ�GRZQORDGV�*05�����SGI

����3DXO�5HVQLNRII0ߡ��\�%DQG�+DV�����������6SRWLI\�6WUHDPV��:DQW�WR�6HH�2XU�5R\DOWLHV"ߢ��'LJLWDO�0XVLF
1HZV�� 0D\� ���� ������ KWWSV���ZZZ�GLJLWDOPXVLFQHZV�FRP������������EDQG���PLOOLRQ�VSRWLI\�VWUHDPV�
UR\DOWLHV��

����0RVW�GHYLDWLRQV�ZHUH�FDXVHG�E\�ZURQJ�EHKDYLRU�E\�WKH�ERW��HVVHQWLDOO\�GXH�WR�D�ODFN�RI�NQRZOHGJH�RI
FOLHQW�ORJLF�



�

"KHQ�'R�)LOHV�%HFRPH�0XVLF:ߍߍߍ�

�7KLV�PHVVDJH�DSSHDUHG�RQ�WKH�6SRWLI\�FRPSDQ\�EORJ�LQߢ�6SRWLI\�SDLQWV�LW�EODFNߡ
-DQXDU\�������ZLWK� WKH�SURPLVH� WR�EULQJ�SKRQH�XVHUVߡ�WKH�EHVW�ORRNLQJ�6SRWLI\
HYHU�7ߢ�KH�EORJ�SRVW�FODLPHG�WKDW��ZLWK�WKH�GDUNHU�WKHPH��SOD\LQJ�\RXU�IDYRULWH
PXVLF� KDV� �QHYHUߡ ORRNHG� VR� JRRGߢ��:LWK� LWV� �UHILQHGߡ LQWHUIDFHߢ�� WKH� QHZ� ORRN
�MXVW�OLNH�LQ�D�FLQHPD�ZKHQ�\RX�GLP�WKHߞ�SRSߝ�OHWV�WKH�FRQWHQW�FRPH�IRUZDUG�DQGߡ
OLJKWVߢ��

,QWHUIDFHV� LQGHHG�SRS� IRUZDUGߚDQG��E\�GRLQJ�VR��KLGH� WKHLU� LQIUDVWUXFWXUHV�
�KHQ:ߡ ZH� SXUFKDVH� D� GHYLFHߢ�� DQWKURSRORJLVW� /DQH� 'H1LFROD� RQFH� QRWHG� LQ
UHJDUG� WR� WKH� L3KRQH�� �ZHߡ DUH� SXUFKDVLQJ� DFFHVV� WR� LWV� �ߞ�VXUIDFHVߝ D� WUDQVLHQW
H[SHULHQFH�RI�XVH�GLYRUFHG�IURP�HLWKHU�LQWHUQDO�PHFKDQLVP�RU�WKH�SDUWLFXODUV�RI
SURGXFWLRQ��7ߢ�UDQVSDUHQW�GHYLFHV�DUH�KLJKO\� LQWXLWLYH�� FRQVWLWXWLQJ�DQ� LQWHUIDFH
WKDW� UDSLGO\�GLVDSSHDUV� IURP�RXU�SHUFHSWLRQ��7KH� VDPH�KROGV� WUXH� IRU� D� VHUYLFH
VXFK� DV� 6SRWLI\�� ZKRVH� VRIWZDUH� DQG� FRQWHQW� DUH� SDWHQWHG� DQG� FRS\ULJKWHG�
ZKRVH�VWDQGDUGV�DQG�SURWRFROV�DUH�KLGGHQ��DQG�ZKRVH�JUDSKLFDO�XVHU� LQWHUIDFHV
DUH� GHVLJQHG� WR� PDNH� LQYLVLEOH� WKH� RYHUFRPLQJ� RI� DQ\� UHPDLQLQJ� EDUULHUV� WR
GRZQORDGLQJ�RU�ILOH�VKDULQJ��VXFK�DV�VRFLDO�LQWHUDFWLRQ�RU�WHFKQLFDO�VNLOO�

7KLV� LV� QRW� WR� VD\� WKDW� OLVWHQHUV� DUH� XQDZDUH� WKDW� H[SHULHQFLQJ� PXVLF� DV
VRIWZDUH�GLIIHUV�IURP�OLVWHQLQJ�WR�D�&'�RU�DQ�/3��7KHߡ�OHDQ�EDFNߢ�H[SHULHQFH�LV
OHVV�SURPLQHQW��2QOLQH� LQSXW� LV�FRQVWDQWO\�QHHGHG��$FWLYH� OLVWHQHUV�DUH� IDPLOLDU
ZLWK�WKH�SUHVFULSWLYH�GHPDQGV�RI�WKH�VHUYLFH�DQG�WKH�ZD\V�WKDW�6SRWLI\�VXPPRQV
LWV�XVHUV�QRZ�ZKDW�\RX�ZDQW�WR�OLVWHQ�WR"�-XVW�VHDUFK�DQG�KLW�SOD\��*R�JHW�WKH.ߡ�
PXVLF�� &KHFN� RXW�� GLVFRYHU� QHZ� WUDFNV�� DQG� EXLOG� WKH� SHUIHFW� FROOHFWLRQߢ�� $V
-HUHP\� :DGH� 0RUULV� DUJXHV�� PXVLF� DV� VRIWZDUH� KDV� LQWURGXFHG� D� QHZ
�ߢWHFKQRORJLFDO�UHODWLRQVKLSߡ WR�SURFHVVHV�RI�VHDUFK�DQG�GLVFRYHU\�� OLVWHQLQJ�DQG
OLNLQJ�� H[FKDQJLQJ�RU� EX\LQJ�PXVLF��:KHQ� VWUHDPLQJ� VHUYLFHV� FRGH�PXVLF� DQG
UHGHILQH�LW�DV�D�GDWD�GULYHQ�FRPPXQLFDWLYH�IRUPߚZLWK�DXGLR�ILOHV�DQG�PHWDGDWD



EHLQJ� DJJUHJDWHG� WKURXJK� YDULRXV� H[WHUQDO� LQWHUPHGLDULHV� DQG� ZLWK� XVHU�
JHQHUDWHG� GDWD� EHLQJ� H[WUDFWHG� IURP� OLVWHQLQJ� KDELWVߚWKH� VLQJXODULW\� RI� WKH
PXVLF�H[SHULHQFH�LV�WUDQVIRUPHG�LQWR�ZKDW�0RUULV�KDV�WHUPHGߡ�D�PXOWLPHGLDWHG
FRPSXWLQJ�H[SHULHQFHߢ��

<HW� SDUWLFLSDWLQJ� LQ� PXOWLPHGLDWHG� FRPSXWLQJ� H[SHULHQFHV� GRHV� QRW
QHFHVVDULO\� HQWDLO� DQ� DZDUHQHVV� RI� WKH� EURDGHU� GLJLWDO� FRPPXQLFDWLRQ
LQIUDVWUXFWXUH�RI�ZKLFK�6SRWLI\�LV�D�SDUW�RU�RI� WKH�VRFLRSROLWLFDO�HQYLURQPHQW� LQ
ZKLFK� WKLV� FRPPXQLFDWLRQ�RULJLQDWHG� DQG� WR�ZKLFK� LW� LV� DGGUHVVHG�� ,Q� RUGHU� WR
XQGHUVWDQG�WKH�ORJLF�DQG�UDWLRQDOH�RI�VWUHDPLQJ�VHUYLFHV�VXFK�DV�6SRWLI\��ZH�QHHG
WR�DVN�ZKDW�H[DFWO\�KDSSHQV�ZKHQ�GDWD�DUH�WXUQHG�LQWR�PXVLF�DQG�YLFH�YHUVD��7KH
IRFXV�RI�WKLV�VHFRQG�FKDSWHU�� WKHUHIRUH��LV�WR�ILQG�RXW�ZKDW�KDSSHQV�EHQHDWK�WKH
VKLQ\�EODFN�DQG�JUHHQ�VXUIDFH�RI�6SRWLI\ߞV�LQWHUIDFHV��RU�KRZ�PXVLF�VWUHDPLQJ�LV
LQIUDVWUXFWXUHG��:H� VSHDN� RI� GLJLWDO�PHGLD� LQIUDVWUXFWXUH� LQ� D� EURDG�� LQFOXVLYH
VHQVH� RI� PDWHULDO� DQG� VRFLRWHFKQLFDO� IRUPV� WKDW� DOORZ� IRU� WKH� SRVVLELOLW\� RI
H[FKDQJH�RYHU�VSDFH��DQG�ZH�XQGHUVWDQG� LQIUDVWUXFWXULQJ�DV�D�SURFHVV�ZKHUHE\
WKLV� H[FKDQJH� LV� LQLWLDWHG��PDQDJHG�� DQG�REVHUYHG���:KLOH� WKH� ILUVW� FKDSWHU�KDV
IROORZHG�WKH�K\SH�DQG�PDSSHG�LW�RYHU�DQ�LQYHVWPHQW�WLPHOLQH��WKH�VHFRQG�FKDSWHU
WKXV� SHHOV� RII� D� IXUWKHU� OD\HU�� DV� LW� GLVFXVVHV� 6SRWLI\ߞV� GLYHUVLILHG� GDWD
LQIUDVWUXFWXUHV� DQG� FULWLFDOO\� H[DPLQHV� ZKDW� KDSSHQV� SULRU� WR� DQG� GXULQJ� WKH
FRPSXWDWLRQDO�H[SHULHQFH�RIߡ�OLVWHQLQJߢ�WR�ILOHV�EHFRPLQJ�PXVLF��$IWHU�VNHWFKLQJ
RXW� WKH� FRQWRXUV� RI� WKLV� SURFHVV� EDVHG� RQ� SXEOLFO\� DFFHVVLEOH� LQIRUPDWLRQ
JDWKHUHG�YLD�WUDGH�MRXUQDOV�DQG�FRPSDQ\�EORJV��DPRQJ�RWKHU�VRXUFHV��WKH�FKDSWHU
FRQFOXGHV�ZLWK�D�ILUVW�H[SHULPHQWDO�FDVH�VWXG\�

)ROORZLQJ�WKH�'DWD

5HVHDUFK� RQ� WKH� FXOWXUDO� LPSOLFDWLRQV� RI� VRIWZDUHߚZKHWKHU� LQ� WKH� IRUP� RI
VRIWZDUH� VWXGLHV�� GLJLWDO� KXPDQLWLHV�� SODWIRUP� VWXGLHV�� RU�PHGLD� DUFKDHRORJ\ߚ
KDV� UHSHDWHGO\� VWUHVVHG� WKH� QHHG� IRU� LQ�GHSWK� LQYHVWLJDWLRQV� RI� KRZ� FRPSXWLQJ
WHFKQRORJLHV� ZRUN�� FRPELQHG� ZLWK� PHWLFXORXV� GHVFULSWLRQV� RI� WHFKQLFDO
VSHFLILFLWLHV��2XU�DQDO\VHV�RI�6SRWLI\�UHODWH�WR�VXFK�DQ�LQWHUHVW�LQ�WKH�VSHFLILFV�RI
WKH� FRPSXWDWLRQDO� EDVHߚWKDW� LV�� WKH� PDWKHPDWLFDO� VWUXFWXUHV� XQGHUO\LQJ
SURJUDPV�DQG�LQWHUIDFHVߚDQG�LQ�WHFKQLFDOO\�VSHFLILF�ZD\V�RI�XQGHUVWDQGLQJ�WKH
RSHUDWLRQV� RI� PDWHULDO� WHFKQRORJLHV��� <HW� ZKDW� LV� DW� VWDNH� LV� QRW� D� FRPSOHWH
XQGHUVWDQGLQJ�RI�DOO�PDWKHPDWLFDO�FRQFHSWV�DQG�PRGHOV�GULYLQJ�WKHVH�SURJUDPV�
7KH�FODLP�WKDW�VWXG\LQJ�FXOWXUH�WKURXJK�GDWD�QHFHVVLWDWHVߡ�D�WKRURXJK�WUDLQLQJ�LQ
SURJUDPPLQJ�VR�DV�WR�DOORZ�UHVHDUFKHUVߨ��WRߝ�ORRNߞ�LQWR�WKHߝ�EODFN�ER[ߞ�RI�WKH



WHFKQRORJ\ߨ��PLVVHV�WKH�PDUNߢ��DV�0LUNR�7RELDV�6FK¤IHU�DQG�.DULQ�YDQ�(V�KDYH
DUJXHG��� 5DWKHU�� DV� ZH� KDYH� SUHYLRXVO\� GHVFULEHG�� RXU� DLP� LV� WR� XQGHUVWDQG
6SRWLI\ߞV� GDWD� LQIUDVWUXFWXUHV� VXIILFLHQWO\� WR� DSSURDFK� WKH� VRIWZDUH� ZLWK� QRYHO
UHVHDUFK�TXHVWLRQV��FULWLFDO�GLVFXVVLRQV��DQG�SURGXFWLYH�H[SHULPHQWV�

$V�GLVFXVVHG�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�ERRN��PHGLD�HQYLURQPHQWV�WRGD\�DUH
�\LQFUHDVLQJOߡ HVVHQWLDO� WR� RXU� GDLO\� OLYHV� �LQIUDVWUXFWXUHV�ߢ�� \HW� WKH\� DUH� RIWHQ
�GRPLQDWHG�E\�FRUSRUDWH�HQWLWLHVߡ �SODWIRUPV���7ߢ�KH�UHODWLRQ�EHWZHHQ� WKHVH� WZR
FRQFHSWV� UHPDLQV� WULFN\�� LI� QRW�GLDOHFWLFDO��ZLWK�PRVW� VFKRODUV�RSWLQJ� IRU� HLWKHU
SODWIRUPV�RU�LQIUDVWUXFWXUHV�DV�D�FULWLFDO�OHQV��3ODWIRUP�VWXGLHV�KDYH�HPSKDVL]HG
WKH� GXDO� QDWXUH� RI� FRPPHUFLDO� SODWIRUPV�� <RX7XEH�� )DFHERRN�� DQG� 7ZLWWHU
VXSSRUW� LQQRYDWLRQ�DQG�FUHDWLYLW\�EXW�DOVR� UHJXODWH�DQG�FXUE�SDUWLFLSDWLRQ��ZLWK
WKH� XOWLPDWH� JRDO� RI� SURGXFLQJ� SURILW� IRU� SODWIRUP� RZQHUV��� ,Q� VKRUW�� SODWIRUP
DIIRUGDQFHV�VLPXOWDQHRXVO\�SURPRWH�DQG�FRQVWUDLQ�H[SUHVVLRQ��6SRWLI\��KRZHYHU�
GLIIHUV�IURP�RWKHU�SODWIRUPV��,W�LV�D�VHUYLFH�WKDW�FDWHUV�WR�UHFRUG�ODEHOV�DQG�DUWLVWV
E\� VHHNLQJ� WR� SURYLGH� D� UHJXODWHG� DQG� FRPPHUFLDOL]HG� VWUHDPLQJ� VHUYLFH�ZLWK
SURIHVVLRQDO�PXVLF��DV�RSSRVHG�WR�DQ�RSHQ�SODWIRUP�ZLWK�XVHU�JHQHUDWHG�FRQWHQW�
*LYHQ� WKHVH� GLIIHUHQFHV� EHWZHHQ� 6SRWLI\� DQG� 6RXQG&ORXG� RU� <RX7XEH�� WKH
FRQFHSWXDO� IRFXV� KHUH� ZLOO� QRW� EH� RQ� 6SRWLI\� DV� D� SODWIRUP� EXW� UDWKHU� RQ� WKH
LQIUDVWUXFWXULQJ�RI�WKLV�VHUYLFH�DQG�LWV�HQYLURQPHQW��ZKDW�WHFKQRORJLHV��GDWD��DQG
RUJDQL]DWLRQV�KDYH�WR�FRPH�WRJHWKHU�WR�PDNH�6SRWLI\�KDSSHQ"

6SRWLI\ߞV�SUROLIHUDWLQJ�GDWD� LQIUDVWUXFWXUH� LQFOXGHV�PRUH� WKDQ�PHHWV� WKH�H\H�
,WV� �HYHQWߡ GHOLYHU\� V\VWHPߢ� LV� RQH� RI� WKH� IRXQGDWLRQDO� SLHFHV� RI� WKDW
LQIUDVWUXFWXUH�� 0RVW� HYHQWV� WKDW� DUH� SURGXFHG� ZLWKLQ� 6SRWLI\� DUH� GLUHFWO\
JHQHUDWHG� IURP�PLOOLRQV� RI� 6SRWLI\� FOLHQWV� DV� D� GLUHFW� UHVSRQVH� WR� FHUWDLQ� XVHU
DFWLRQV��$OO�W\SHV�RI�XVDJH�GDWD�FDQ�EH�GHILQHG�DV�D�VHW�RI�VWUXFWXUHG�HYHQWV�WKDW
DUH� FDXVHG� DW� VRPH� SRLQW� LQ� WLPH� DV� D� UHDFWLRQ� WR� VRPH� SUHGHILQHG� DFWLYLW\�
:KHQHYHU� D� XVHU� SHUIRUPV� DQ� DFWLRQ� LQ� WKH� 6SRWLI\� FOLHQWߚVD\�� OLVWHQLQJ� WR� D
WUDFN�RU�VHDUFKLQJ�IRU�DQ�DUWLVWߚD�VPDOO�SLHFH�RI�LQIRUPDWLRQ��DQ�HYHQW��LV�VHQW�WR
6SRWLI\ߞV�VHUYHUV��(YHQW�GHOLYHU\ߡ��WKH�SURFHVV�RI�PDNLQJ�VXUH�WKDW�DOO�HYHQWV�JHW
WUDQVSRUWHG� VDIHO\� IURP� FOLHQWV� DOO� RYHU� WKH� ZRUOGߢ� WR� WKH� FHQWUDO� SURFHVVLQJ
V\VWHP��LV�FRQVHTXHQWO\�D�NH\�UHTXLUHPHQW�RI�6SRWLI\ߞV�GDWD�LQIUDVWUXFWXUH���%XW
WKH�ODWWHU�LV�DOVR�GHSHQGHQW�RQ�DFWXDO�PXVLF�VXSSOLHG�IURP�RXWVLGH�WKH�VHUYLFH��,I
RQH� RSHQV� WKH� �ERXW$ߡ 6SRWLI\ߢ� WDE�� IRU� H[DPSOH�� LW� LV� VWULNLQJO\� DSSDUHQW� WKDW
PXVLF� SHU� VH� FRPHV� IURP� HOVHZKHUH�� �RQWHQW&ߡ SURYLGHG� E\ߢ� LV� IROORZHG� E\� D
VHULHV�RI�ORJRW\SHV�IRU�8QLYHUVDO�0XVLF�*URXS��(0,��DQG�:DUQHU�0XVLF�*URXS�
DPRQJ�RWKHUV�

$V�ERWK�6SRWLI\�UHVHDUFKHUV�DQG�OLVWHQHUV��ZH�KDYH�UHSHDWHGO\�DVNHG�RXUVHOYHV



ZKDW�W\SHV�RI�GDWD�H[FKDQJHV�DUH�PHGLDWHG�E\�WKH�VHUYLFH�DQG�KRZ�WKHVH�DIIHFW
WKH�ZD\V� LQ�ZKLFK�PXVLF� LV� GLVWULEXWHG� DQG� FRQVXPHG��7KH� VLPSOH�TXHVWLRQ�RI
ZKDW� D�PXVLF�RU� DXGLR� ILOH� LV� �RU� FRQYHUWV� LQWR��ZKHQ�EHLQJ� OLVWHQHG� WR�KDV�QR
VLPSOH� DQVZHU��KRZHYHU��'DWD� ILOHV�EHFRPH�PXVLF�RQ�6SRWLI\� LQ�YDULRXV�ZD\V�
'LJLWDO� IRUPDWV� KDYH� PDGH� FXOWXUDO� FRPPRGLWLHV� VXFK� DV� PXVLF� \LQILQLWHOߡ
DQDO\]DEOH� DQG� TXDQWLILDEOH� LQ�ZD\V� WKDW�PDNH� WKHP� LQFUHDVLQJO\� DPHQDEOH� WR
DOJRULWKPLF� H[SORLWDWLRQߢ���� <HW� VXFK� QXPHULFDO� DOWHUDWLRQV� DW� WKH� EDFN� HQG
UHPDLQ�LQYLVLEOH�RQ�WKH�LQWHUIDFH��RU�IURQW�HQG�

6KDULQJ�'DWD

'DWD�H[FKDQJH�DQG�LQWHUDFWLRQ�DOVR�RFFXU�FRQVWDQWO\�EHWZHHQ�6SRWLI\�DQG�RWKHU
FRPSDQLHV��DQG�LW�LV�WKHVH�LQWHUDFWLRQV�WKDW�GHILQH�ZKDW�NLQG�RI�VHUYLFH�6SRWLI\�LV�
6SRWLI\ߞV�FRRSHUDWLRQ�ZLWK�WKH�PXVLF�LQWHOOLJHQFH�FRPSDQ\�(FKR�1HVW�FDQ�VHUYH
DV� D� FDVH� LQ� SRLQW�� VLQFH� LW� LV� D� SDUWQHUVKLS� WKDW� LQGLFDWHV� KRZ� GDWDILHG�PXVLF
FRQVXPSWLRQ� FDPH� WR� DOWHU� WKH� FRPSDQ\�� ,Q� FKDSWHU� ��� ZH� FKDUWHG� WKH
GHYHORSPHQW�RI�6SRWLI\�LQ�GHWDLO��6XIILFH�LW�WR�VD\��WKH�(FKR�1HVW�ZDV�LPSRUWDQW
IRU� LQVWLJDWLQJ� 6SRWLI\ߞV� GDWD�GULYHQ� PXVLF� UHFRPPHQGDWLRQ� V\VWHPV�
3HUVRQDOL]HG� PXVLF� RIIHULQJV� ZHUH� VSHDUKHDGHG� E\� WKH� $PHULFDQ� FRPSDQ\
3DQGRUD�5DGLR��KRZHYHU��ZKLFK�IRU�D�QXPEHU�RI�\HDUV�ZDV�ZLGHO\�UHFRJQL]HG�DV
WKH� EHVW� PXVLF� UHFRPPHQGDWLRQ� VHUYLFH�� 6SRWLI\ߞV� SDUWQHUVKLS� ZLWK� WKH� (FKR
1HVW�LQLWLDOO\�FRQFHUQHG�D�VLPLODU�UDGLR�IXQFWLRQ��DQG�LQ�D�EORJ�SRVW�LQ�'HFHPEHU
������ LW� ZDV� DQQRXQFHG� WKDW� WKH� FRPSDQ\� ZRXOG� QRZ� SRZHU� 6SRWLI\� 5DGLR�
�7KDQNVߡ WR� 6SRWLI\ߞV� GHDO� ZLWK� 7KH� (FKR� 1HVW�� XVHUV� RI� WKH� SRSXODU� PXVLF
VHUYLFH�FDQ�QRZ�FUHDWH� VWUHDPLQJ� UDGLR�VWDWLRQV�EDVHG�RQ�DQ\�DUWLVW�RU� VRQJ�RQ
6SRWLI\ߢ���� 7KH� FRRSHUDWLRQ� GHYHORSHG�� DQG� LQ� $SULO� ������ 6SRWLI\� EHJDQ
XSGDWLQJ� LWV� GHVNWRS� VRIWZDUH�ZLWK� VHYHUDO� QHZ� IHDWXUHV�� LQFOXGLQJ� D� 3DQGRUD�
OLNH�UDGLR�VWDWLRQ��$Q�RQOLQH�UDGLR�RIIHULQJ��LW�ZDV�SURFODLPHGߡ��ZRXOG�DGYDQFH
6SRWLI\ߞV�VWUDWHJ\�RI�DWWUDFWLQJ�XVHUV�ZLWK�IUHH��DG�VXSSRUWHG�VHUYLFHV�ZKR�FDQ�EH
FRQYHUWHG� ODWHU� LQWR� SD\LQJ� VXEVFULEHUVߢ����$W� WKH� WLPH�� WKH� (FKR�1HVW� GLG� QRW
H[FOXVLYHO\� SRZHU� 6SRWLI\ߞV� UDGLR� UHFRPPHQGDWLRQV�� 6LQFH� LWV� DSSOLFDWLRQ
SURJUDPPLQJ�LQWHUIDFH��$3,��ZDV�RSHQ��FRPSHWLWRUV�VXFK�5GLR�DQG�'HH]HU�ZHUH
DOVR�XVLQJ� LW�� ,Q�0DUFK�������6SRWLI\� DFTXLUHG� WKH�(FKR�1HVW�� D� GHDO� WKDW�ZDV
VDLG�WR�VWUHQJWKHQ�LWV�PXVLF�GLVFRYHU\�H[SHUWLVH�DQG�WRߡ�DOORZ�6SRWLI\�WR�OHYHUDJH
7KH�(FKR�1HVWߞV�LQ�GHSWK�PXVLFDO�XQGHUVWDQGLQJ�DQG�WRROV�IRU�FXUDWLRQ�WR�GULYH
PXVLF�GLVFRYHU\�IRU�PLOOLRQV�RI�XVHUV�DURXQG�WKH�JOREHߢ���

,Q�UHFHQW�\HDUV��6SRWLI\�KDV�SXW�D�QXPEHU�RI�HPSOR\HHV�IURP�WKH�(FKR�1HVW�LQ



FKDUJH� RI� LWV� PRVW� LPSRUWDQW� GLVFRYHU\� SURGXFWV�� :KLOH� 6SRWLI\ߞV� PXVLF
GLVFRYHU\� HQJLQH� UHPDLQV� LQDFFHVVLEOH� WR� RXWVLGH� REVHUYHUV�� 6SRWLI\� LWVHOI� DOVR
UHPDLQV�GHSHQGHQW�RQ��LI�QRW�FRQGLWLRQHG�E\��DFWRUV�RXWVLGH�RI�WKH�VHUYLFH��$V�ZH
KDYH� DUJXHG� HOVHZKHUH��PXVLF�GLVWULEXWLRQ� LV� LQFUHDVLQJO\�GULYHQ�E\� DXWRPDWHG
PHFKDQLVPV�WKDW�FRQWLQXRXVO\�FDSWXUH��VRUW��DQG�DQDO\]H�ODUJH�DPRXQWV�RI�ZHE�
EDVHG� GDWD�� 0XVLF� PHWDGDWD� PDQDJHPHQW� DQG� GDWD� FD�W�FKLQJ� PHFKDQLVPV
SRZHUHG�E\�WKH�(FKR�1HVW�KDYH�EHHQ�NH\�IRU� WKH�GHYHORSPHQW�RI�6SRWLI\��ZLWK
DXGLR� ILOHV� FRQVWDQWO\� EHLQJ� OLQNHG� DQG� ZRYHQ� WRJHWKHU� ZLWK� FRQWH[WXDO
LQIRUPDWLRQ�

7KH� SDUWQHUVKLS� EHWZHHQ� 6SRWLI\� DQG� WKH� (FKR� 1HVW� WKXV� VXJJHVWV� D� PRUH
JHQHUDO�REVHUYDWLRQ�UHJDUGLQJ�KRZ�ILOHV�EHFRPH�PXVLF��DV�LW�PDNHV�LW�FOHDU�WKDW
DXGLR� ILOHV� FDQQRW�EH� VWXGLHG� DV� LVRODWHG�RU� DXWRQRPRXV� HQWLWLHV��$Q�DXGLR� ILOH
IRXQG� DQG� HQMR\HG� YLD� WKH� LQWHUQHW� LV� HTXDOO\� D� SURGXFW� RI� GLIIHUHQW� NLQGV� RI
PHWDGDWD��0HWDGDWD�KHUH�QHHG� WR�EH�XQGHUVWRRG�DV�D�NH\�HOHPHQW� LQ�VHWWLQJ� WKH
VWDJH� IRU� ZKDW� ODWHU� EHFRPHV� PXVLF� OLVWHQLQJ�� DV� WKH\� IRUP� D� FHQWUDO� SDUW� RI
FRQWHPSRUDU\� DOJRULWKPLF�NQRZOHGJH�SURGXFWLRQ��&RQVHTXHQWO\��PHWDGDWD� XVHG
E\� 6SRWLI\� YLD� WKH� (FKR� 1HVW� VKRXOG� QRW� EH� SHUFHLYHG� DV� DQ� HQWLW\� WKDW� VLWV
GLVFUHHWO\�LQ�WKH�EDFNJURXQG�DQG�DVVLVWV�WKRVH�ZKR�DFWLYHO\�VHDUFK�IRU�LW��,QVWHDG�
PHWDGDWD� DUH� FRQVWDQWO\� EHLQJ� PDUVKDOHG� WR� VWHHU�� GLUHFW�� DQG� UHFRQFHSWXDOL]H
ERWK�GLJLWDO�PXVLF�DUWLIDFWV�DQG�PXVLF�UHFRPPHQGDWLRQV�

2Q� WKH� RQH� KDQG�� WKHVH� DXWRPDWLF� V\VWHPV� IRU� PXVLF� LQIRUPDWLRQ� UHWULHYDO
RIWHQ� UHYHDO� WKH� GLOXWHG� DQG� IODZHG� QDWXUH� RI� RQOLQH�PHWDGDWD��&RQIXVLRQ� RYHU
QDPHV�LV�D�FDVH�LQ�SRLQW��7KLV�LV�RIWHQ�QRW�D�PDMRU�SUREOHP�IRU�SRSXODU�DUWLVWV��EXW
IRU� OHVVHU�NQRZQ�PXVLFLDQV�� SRRU�PHWDGDWD� DURXQG� QDPH� UHFRJQLWLRQ� FDQ� KDYH
GHYDVWDWLQJ�HIIHFWV��OHDGLQJ�WR�HUURQHRXV�GHVFULSWLRQV�DQG�UHFRPPHQGDWLRQV��$V
QRWHG�HOVHZKHUH��RXU�H[DPLQDWLRQ�RI�WKH�(FKR�1HVWߞV�$3,�DQG�LWV�GDWD�FROOHFWLRQ
UHYHDOHG� WKDW� GDWD� FRQFHUQLQJ�'DQLVK�SRS� VLQJHU�'RUWKH�.ROOR�ZDV� LQDFFXUDWH�
6RPH�GDWD�HYHQ�SHUWDLQHG� WR�GLIIHUHQW�'RUWKHV��DV� WKH�(FKR�1HVW�KDG�FRQIXVHG
'RUWKH�.ROOR�ZLWK� ERWK�'DQLVK� DXWKRU�'RUWKH�1RUV� DQG�'DQLVK� VLQJHU�'RUWKH
*HUODFK����7KHQ�DJDLQ��WKH�FRPELQDWLRQ�RI�WKH�(FKR�1HVWߞVߡ�PXVLF�LQWHOOLJHQFHߢ
WHFKQRORJ\ߚHYHQ� LI� LWV� VRSKLVWLFDWLRQ� FDQ� RFFDVLRQDOO\� EH� GLVSXWHGߚDQG
6SRWLI\ߞV�PDVVLYH�OLVWHQLQJ�GDWD�WURYH�KDV�SDYHG�WKH�ZD\�IRU�SRSXODU�DOJRULWKP�
JHQHUDWHG� DQG� SHUVRQDOL]HG� VXJJHVWLRQV�� VXFK� DV� WKH� �LVFRYHU'ߡ :HHNO\ߢ
SOD\OLVW���



)LJXUH����
$G�IRU�6SRWLI\ߞVߡ�'LVFRYHU�:HHNO\ߢ�LQ�WKH�1HZ�<RUN�VXEZD\�LQ�������3KRWRJUDSK�E\�WKH�DXWKRUV�

7KH�IXVLRQ�RI�6SRWLI\�DQG�WKH�(FKR�1HVW�LQ������WKXV�WHVWLILHV�WR�ZKDW�$QQH
+HOPRQG�KDV�GHVFULEHG�DVߡ�SODWIRUPL]DWLRQߢ��RU� WKHߡ�H[WHQVLRQ�RI�VRFLDO�PHGLD
SODWIRUPV� LQWR� WKH� UHVW� RI� WKH� ZHE� DQG� WKHLU� GULYH� WR� PDNH� H[WHUQDO� ZHE� GDWD
V�LQ�WKH�FDVH�RI�6SRWLI\�DQG�WKH�(FKR�1HVW��VXFK�H[WHQVLRQV$���ߢߞ�\SODWIRUP�UHDGߝ
GR�QRW�FRPH�QDWXUDOO\��WKH\�DUH�VWUDWHJLFDOO\�GULYHQ�IRUZDUG�DQG�PD\�VRPHWLPHV
IDLO�� 7KLV� DOVR� EHFRPHV� REYLRXV� LQ� UHJDUG� WR� 6SRWLI\ߞV� GDWD� LQWHJUDWLRQ� ZLWK
)DFHERRN�� DQ� LQIUDVWUXFWXUDO� WLH�LQ� WKDW� ZDV� KLJKO\� YLVLEOH� DFURVV� 6SRWLI\ߞV
LQWHUIDFHV��7KH�SDUWQHUVKLS�ZLWK�)DFHERRN�DQG� UHODWHG� FRPSDQLHV� DQG�DFWRUV� LV
ERWK� LQVWUXFWLYH� DQG� H[SODQDWRU\�� DV� LW� DWWHVWV� WR� WKH� JUDGXDO� WUDQVIRUPDWLRQ� RI
6SRWLI\�IURP�D�WHFK�FRPSDQ\�WKDW�VLPSO\�GLVWULEXWHV�FRQWHQW�SURGXFHG�E\�RWKHUV
LQWR�D�JOREDOO\�RSHUDWLQJ�PHGLD�ILUP��$V�GLVFXVVHG�LQ�FKDSWHU����WKLV�FRRSHUDWLRQ
LV� DLPHG� DW� PDNLQJ� WKH� VHUYLFH� PRUH� �KHQ:�ߢ�VRFLDOߡ 6SRWLI\� PHUJHG� LWV� RZQ
ORJLQ�V\VWHP�ZLWK� WKDW�RI� WKH�VRFLDO�QHWZRUNLQJ�JLDQW�� LW� DOVR�FDXVHG�D�VSLNH� LQ
QHZ�XVHUV6ߡ��SRWLI\�LQWURGXFHV�PXVLF�WR�\RXU�VRFLDO�OLIHߢ��'DQLHO�(N�VWDWHG�LQ�D
EORJ�SRVW�LQ�6HSWHPEHU�������UHIHUULQJ�WR�WKH�)��FRQIHUHQFH�DW�ZKLFK�)DFHERRN
&(2�0DUN�=XFNHUEHUJ�DQQRXQFHG�WKHLU�SDUWQHUVKLS0ߡ��XVLF�LV�RQH�RI� WKH�PRVW
VRFLDO�WKLQJV�WKHUH�LVߢ��(N�ZHQW�RQ��DUJXLQJ�WKDW�LQWHJUDWLRQ�ZLWK�)DFHERRN�ZRXOG
�KHOSߡ HYHU\RQH� WR� GLVFRYHU� PRUH� IUHH� PXVLF� WKDQ� HYHU� EHIRUHߢ�� ,QWHUHVWLQJO\�
SLUDF\�VWLOO�ORRPHG�LQ�WKH�EDFNJURXQG��VLQFH�(N�VWDWHG�WKDWߡ�VRFLDO�GLVFRYHU\�RQ



)DFHERRN�PHDQV�WKDW�ZHߞUH�EULQJLQJ�SHRSOH�EDFN�WR�SD\LQJ�IRU�PXVLF�DJDLQߢ���
:KHUHDV� FKDSWHU� ��GHVFULEHG� WKH�KLVWRULFDO� FRQWH[W� RI� WKLV�PHUJHU��ZKDW�ZH

ZDQW�WR�DFFHQWXDWH�KHUH�LV�WKDW�WKH�VRFLDO�GLVFRYHU\�RI�PXVLF�WHVWLILHV�WR�WKH�ZD\V
LQ� ZKLFK� DXGLR� ILOHV�� VRFLDO� PHGLD� IHHGV�� RU� XSGDWHV� DUH� HQPHVKHG� LQ
FRPPHUFLDOL]HG� OLVWHQLQJ� H[SHULHQFHV�� 7KURXJK� WKH� ZLGHO\� DGRSWHG� SXE�VXE
V\VWHPߚD� VRIWZDUH� DUFKLWHFWXUH� ZKHUHE\� SXEOLVKHUV� FDQ� WUDQVPLW� FDWHJRUL]HG
PHVVDJHV� WR� LQWHUHVWHG� VXEVFULEHUV�� ZLWKRXW�PHPEHUV� RI� HLWKHU� JURXS� NQRZLQJ
WKH� LGHQWLWLHV� RI� RU� FRPPXQLFDWLQJ� GLUHFWO\� ZLWK� WKH� RWKHUV6ߚSRWLI\� KDV
LQWHJUDWHG� VRFLDO� IHDWXUHV� WR� IDFLOLWDWH� WKH� VKDULQJ� DQG� IROORZLQJ� RI� PXVLF
DFWLYLWLHV� DPRQJ� XVHUV� LQ� UHDO� WLPH���� $W� WKH� VDPH� WLPH� DV� WKH� )DFHERRN� GHDO�
6SRWLI\�DOVR�GHFLGHG�WR�RSHQ�LWV�$3,�WR�H[WHUQDO�GHYHORSHUV��ZKRVH�DSSOLFDWLRQV
FRXOG� UHWULHYH� GDWD� IURP� WKH�6SRWLI\�PXVLF� FDWDORJ�� )RU� D�ZKLOH�� EDVLFDOO\� DQ\
WKLUG�SDUW\�GHYHORSHU�FRXOG�EXLOG�+70/�DSSV�WKURXJK�WKH�6SRWLI\�$3,��DOWKRXJK
WKH\� KDG� WR� �JRߡ WKURXJK� D� ULJRURXV� 6SRWLI\� DSSURYDO� SURFHVV� EHIRUH� EHLQJ
UHOHDVHG�RQ�WKH�SODWIRUPߢ��DV�RQH�UHSRUW�VWDWHG��7KH�QHZ�SRWHQWLDO�IRU�LQWHJUDWLRQ
ZDV�FKDPSLRQHG�DV�Dߡ�JUHDW�DFKLHYHPHQWߢ�EXW�DOVR�UDLVHG�VRPH�H\HEURZV�DQ&ߡ�
6SRWLI\� VKLIW� LWV�ELJ�SLFWXUH� IRFXV� IURP�VDOHV�DQG�H[SDQVLRQ� WR� VHUYLQJ� WKHLUߨ�
SD\LQJ� FXVWRPHUV"� 1R� L3DG� DSS"� )RUFHG� )DFHERRN� OLQNLQJ"� �ߨ +DV� 6SRWLI\
WXUQHG�LQWR�$2/�0XVLF"ߢ��

$�QXPEHU�RI�SRSXODU�PXVLF�DSSV�ZHUH�GHYHORSHG��\HW� LQ�2FWREHU������� WKH
VR�FDOOHG�6SRWLI\�$SSV�$3,�ZDV�GLVFRQWLQXHGߡ��$V�6SRWLI\�HYROYHV�DQG�SULRULWLHV
FKDQJH��ZH�VRPHWLPHV�KDYH�WR�UHPRYH�$3,V�IURP�DFWLYH�GHYHORSPHQW�DQG�VKLIW
IRFXV�WR�WKH�UHOHYDQW�SODWIRUPVߢ��WKH�GHYHORSHU�EORJ�H[SODLQHG����'DWD�LQWHJUDWLRQ
FDPH� ZLWK� D� SULFH� DQG� ZDV� KDUGO\� IULFWLRQOHVV�� 'DQLHO� (N� ZDV� SURYHQ� WR� EH
PLVWDNHQ� VLQFH� WKH� �IULFWLRQOHVVߡ VKDULQJߢ� DQG� �IULFWLRQOHVVߡ H[SHULHQFHߢ� ZLWK
)DFHERRN� FDXVHG� D� FRQVLGHUDEOH� SXEOLF� GHEDWH�� &ULWLFV� DJUHHG� WKDW� LQWHQWLRQDO
VKDULQJ�KDG�LWV�DGYDQWDJHV�EXW�VRRQ�QRWLFHG�WKDW�WKH�SHUFHSWLRQ�RI�DQ�HQGOHVV�OLVW
RI� WKH�PXVLF�EHLQJ�SOD\HG�E\�)DFHERRN�IULHQGV�ULVNHG�WXUQLQJ� LQWR�VKHHU�QRLVH�
�6HHLQJ�D�FRQVWDQWߡ IORZ�RI�VRQJV� LQ� WKH�QHZV� WLFNHU� LV�DW�EHVW� LUUHOHYDQW�DQG�DW
ZRUVW�DQQR\LQJߢ��DV�RQH�FULWLF�SXW�LW����,Q�6HSWHPEHU�������OHVV�WKDQ�D�ZHHN�DIWHU
(NߞV�EORJ�SRVW�DQG�=XFNHUEHUJߞV�NH\QRWH�DW�WKH�)��FRQIHUHQFH��6SRWLI\�IRXQG�LW
QHFHVVDU\� WR� LVVXH� D� FODULILFDWLRQ� DQG� LQVWUXFW� XVHUV� RQ� KRZ� WR� FRQWURO� WKHLU
VHWWLQJV�� �VߞW,ߡ HQWLUHO\� XS� WR� \RX�ZKDW� \RX� GHFLGH� WR� VKDUH� DQG�ZKDW� \RX� NHHS
SULYDWH�7ߨ�R�VKDUH�WKH�PXVLF�\RX�OLVWHQ�WR�ZLWK�)DFHERRN��PDNH�VXUH�WKH�ER[�LV
FKHFNHG��,I�\RXߞG�UDWKHU�QRW�VKDUH�� MXVW�XQFKHFN�WKH�ER[�0ߢ�RUHRYHU��KLQWLQJ�DW
WKH� DZNZDUG� DVSHFWV� RI� PXVLF� VKDULQJ�� WKH� EORJ� SRVW� ZDV� ODWHU� XSGDWHG� WR
DQQRXQFH�DQ�DGGLWLRQDO�IHDWXUH�0DQ\�RI�RXU�XVHUV�KDYH�WROG�XV�WKDW�WKH\�OLNH�WRߡ�



VKDUH� ZKDW� WKH\ߞUH� OLVWHQLQJ� WR�� EXW� DOVR� ZDQW� DQ� HDV\� ZD\� WR� KLGH� WKHLU
RFFDVLRQDO�JXLOW\�SOHDVXUHV��6R�ZHߞYH�QRZ�DGGHG�D�QHZ3ߝ�ULYDWH�6HVVLRQߞ�PRGH
WR�RXU�ODWHVW�XSGDWHߢ���

3ODWIRUPL]DWLRQ�WKXV�KDG�LWV�GLVDGYDQWDJHV��7KH�SRLQW�ZH�ZDQW�WR�PDNH�KHUH�LV
WKDW� IULFWLRQOHVV� VKDULQJ� ZLWK� )DFHERRN�� HQJLQHHUHG� WKURXJK� DJJUHJDWHG
LQIRUPDWLRQ� UHVLGLQJ� �ߢRXWVLGHߡ DQG� WKHQ� �SXOOHGߡ LQWRߢ� 6SRWLI\ߞV� GDWD
LQIUDVWUXFWXUH��LV�RI�XWPRVW�LPSRUWDQFH�WR�WKH�ZD\V�LQ�ZKLFK�WKH�VHUYLFH�ZDQWV�WR
EH� XVHG� DQG� XQGHUVWRRG�� /LQNHG� GDWD� �DV� ZHOO� DV� VLPLODU� FRQFHSWV� DURXQG� WKH
VHPDQWLF�ZHE��KDYH�EHHQ�D�WUHQG�LQ�D�QXPEHU�RI�SXEOLF�DQG�FRPPHUFLDO�GRPDLQV
IRU�PRUH�WKDQ�D�GHFDGH��,QWHURSHUDELOLW\�DQG�PDFKLQH�UHDGDEOH�GDWD�KDYH�SXVKHG
RUJDQL]DWLRQV��DQG�ODWHU�FRPPHUFLDO�HQWHUSULVHV��WR�WU\�WR�DYRLG�WKH�QRWLRQ�RI�GDWD
VLORV� DQG�� LQVWHDG�� WR� ZRUN� WRZDUG� GDWD� LQWHJUDWLRQ� DQG� LQWHUOLQNHG� FRQWHQW�
&RPPHUFLDO� VWUHDPLQJ� VHUYLFHV�� VXFK� DV� 6SRWLI\�� $SSOH� 0XVLF�� 'HH]HU�� DQG
3DQGRUD�� DUH� QR� H[FHSWLRQ�� 7KH\� DOO� LQWHJUDWH� GDWD� DQG� PHWDGDWD� WR� FUHDWH
DWWUDFWLYH� VHUYLFHV� WKDW� HQJDJH� DXGLHQFHV�� +HQFH�� ZKHQ� ILOHV� EHFRPH�PXVLF� DW
6SRWLI\�� DJJUHJDWLRQ�RI�GDWD�RFFXUV�RQ�� DW�� DQG�YLD�PDQ\�FRPSXWDWLRQDO� OD\HUV�
$V�ZH� DUJXHG� LQ� RXU� LQWURGXFWLRQ�� UHGXFLQJ�6SRWLI\� WR� D� SODWIRUP�PDNHV� WKHVH
H[FKDQJHV�LQYLVLEOH�

0RUHRYHU��ROG�6SRWLI\�EORJ�HQWULHV�PDNH�LW�DSSDUHQW�WKDW�VXFK�GDWD�LQWHJUDWLRQ
KDV�EHHQ�DQ�HVVHQWLDO�FRPPHUFLDO�VWUDWHJ\�IRU�6SRWLI\��ZLWK�IUHTXHQW�DQG�VLPLODU
DOOLDQFHV� DQG� PHUJHUV� RFFXUULQJ� VLQFH� WKH� )DFHERRN� GHDO�� ,Q� $SULO� ������ IRU
H[DPSOH��6SRWLI\�DQG�7ZLWWHU�� WRJHWKHU�ZLWK� L7XQHV�DQG�5GLR�� ODXQFKHG�7ZLWWHU
�PXVLF�� D� VHUYLFH� WKDW� ERDVWHG� LW� ZRXOG� FKDQJH� WKH� ZD\� SHRSOH� IRXQG� PXVLF
RQOLQH� EDVHG� RQ�7ZLWWHU� DFWLYLW\�� 7ZHHWV�� OLNHV�� DQG� UHWZHHWV�ZHUH� VXSSRVHG� WR
W�WKH�VDPH$���ߢ�GHWHFW�DQG�VXUIDFH�WKH�PRVW�SRSXODU�WUDFNV�DQG�HPHUJLQJ�DUWLVWVߡ
WLPH��6SRWLI\�EHJDQ� WR�RIIHU�QHZ� WLH�LQV�ZLWK� WKH� DXWR� LQGXVWU\��$� VPDOOHU�GHDO
ZLWK�)RUG�FDPH�ILUVW��IROORZHG�E\�RQH�ZLWK�6ZHGLVK�FDU�PDQXIDFWXUHU�9ROYR�DQG
WKH� ODXQFK�RI� LWV�6HQVXV�&RQQHFWHG�7RXFK�� �D�YRLFH�DFWLYDWHG�PXVLFߡ VWUHDPLQJ
VHUYLFH� IXOO\� LQWHJUDWHG� ZLWK� WKH� FDU� PDQXIDFWXUHUߞV� QHZ� WRXFK�HQDEOHG
GDVKERDUGߢ���� /DWHU�� 6SRWLI\� DOVR� FROODERUDWHG� ZLWK� 8EHU�� %0:
�&RQQHFWHG'ULYH��� DQG� 0,1,�� ,Q� 0DUFK� ������ 6SRWLI\� PRYHG� IURP� FDUV� WR
JDPHV�� SDUWQHULQJ� ZLWK� 6RQ\� DQG� EULQJLQJ� PXVLF� WR� LWV� 3OD\6WDWLRQ� FRQVROH�
�LVWHQ�ZKLOH/ߡ \RX�SOD\ߢ�ZDV� WKH� VORJDQ��$QG� D�\HDU� ODWHU�� LQ�6HSWHPEHU������
HYHQ�ORYH�ZDV�DGGHG�WR�WKH�GDWD�LQWHJUDWLRQ�OLVW��ZKHQ�6SRWLI\�SDUWQHUHG�ZLWK�D
ZHOO�NQRZQ�GDWLQJ�DSS�7LQGHU��QRZ�ZLWK�PXVLF�E\�6SRWLI\��QRW�RQO\�JLYHV�\RXߡ�
WKH� FDSDELOLW\� WR� VKRZ� \RXU� IDYRULWH� DUWLVWV� DQG�PXVLF� SUHIHUHQFHV�� EXW� DOVR� WR
SLFN� WKH� $QWKHP� WKDW� GHILQHV� \RX� �ߨ DQG� PD\EH� PDNH� D� OLWWOH� PXVLF� ZLWK



VRPHRQH�QHZߢ���
7KHVH� SDUWQHUVKLSV� KDYH� EHHQ� JHDUHG� WRZDUG� H[SDQGLQJ� WKH� H[SHULHQFH� RI

XVLQJ� 6SRWLI\�� VHFXULQJ� WKH� FRPSDQ\� D� PDVVLYH� SUHVHQFH� DQG� YLVLELOLW\� RQ
GLIIHUHQW� SODWIRUPV� DQG� YHQXHV�� DQG� REWDLQLQJ� LQFUHDVLQJ� DPRXQWV� RI� ERWK
LQWHUQDO� DQG� H[WHUQDO� XVHU�JHQHUDWHG� GDWD� DQG� LQIRUPDWLRQ�� :KLOH� GDWD� IURP
OLVWHQHU�DFWLYLW\�DQG�XVHU�SURILOHV�DUH�HVVHQWLDO�IRU�6SRWLI\ߞV�GDWD�LQIUDVWUXFWXUH�LQ
JHQHUDO�DQG�LWV�PXVLF�UHFRPPHQGDWLRQ�V\VWHPV�LQ�SDUWLFXODU��VRPH�GDWD�DUH�QHYHU
VKDUHG�

6SRWLI\� FODLPV� WKDW� DOO� LQIRUPDWLRQ� WKH� FRPSDQ\� KDV� JHQHUDWHG� RU� JDLQHG
DFFHVV�WR�LQ�UHFHQW�\HDUVߡ�VLPSO\�KHOSV�XV�WR�WDLORU�LPSURYHG�H[SHULHQFHV�WR�RXU
XVHUV��DQG�EXLOG�QHZ�DQG�SHUVRQDOL]HG�SURGXFWV�IRU�WKH�IXWXUH�7ߢ�KLV�TXRWH��WDNHQ
IURP�DQ�DXWXPQ������EORJ�SRVW��LV�SDUWLFXODUO\�LQWHUHVWLQJ�VLQFH�LW�DSSHDUV�WR�EH
UHODWHG� WR� D� QXPEHU� RI� QHZ� FRUSRUDWH� DOOLDQFHV� WKDW� KDG� SURPSWHG� �RU� IRUFHG�
6SRWLI\�WR�XSGDWH�LWV7ߡ�HUPV�DQG�&RQGLWLRQV�RI�8VH�DQG�3ULYDF\ߢ��%UDQG�PDQDJHU
&DQGLFH�.DW]�VWDWHG�WKDW�WKH�FRPSDQ\�ZDQWHG�WR�EH�DVߡ�RSHQ�DQG�WUDQVSDUHQW�DV
SRVVLEOH�ZKHQ� LW� FRPHV� WR� KRZ�ZH� GHVFULEH� RXU� EXVLQHVV�� KRZ�ZH�ZRUN�ZLWK
DGYHUWLVHUV��ZKDW�LQIRUPDWLRQ�ZH�FROOHFW��DQG�ZKDW�ZH�GR�ZLWK�LWߢ��,Q�FRUSRUDWH
OLQJR��.DW]�DVVXUHG� WKDW� WKH�SULYDF\�RIߡ�FXVWRPHUVߞ�GDWD� LVߚDQG�ZLOO� UHPDLQߚ
6SRWLI\ߞV�KLJKHVW�SULRULW\�7ߢ�KHQ�DJDLQ��KHU�RYHUYLHZ�RI�WKH�QHZ�SROLF\�PDGH�LW
DOO�WRR�DSSDUHQW�ZKDW�ZDV�DW�VWDNH�

7KH�,QIRUPDWLRQ�:H�&ROOHFW�VHFWLRQ�KDV�EHHQ�H[SDQGHG�WR�LQFOXGH�QHZ�WHFKQLFDO�GDWD�VXFK�DV�DGGLWLRQDO
FRRNLHV��GHYLFH�LQIRUPDWLRQ��DQG�QHWZRUN�LQIRUPDWLRQߨ��:H�PD\�DVN�IRU�FXVWRPHU�SHUPLVVLRQ�WR�FROOHFW
LQIRUPDWLRQ�IURP�QHZ�VRXUFHV��VXFK�DV�DGGUHVV�ERRN��ORFDWLRQ��DQG�VHQVRU�GDWD�IURP�WKH�PRELOH�GHYLFH
WR�LPSURYH�WKH�FXVWRPHU�H[SHULHQFH�DQG�LQIRUP�SURGXFW�GHFLVLRQV��:H�SURYLGH�PRUH�FODULW\�RQ�KRZ�ZH
VKDUH�GDWD�ZLWK�SDUWQHUV�ZKR�KHOS�XV�ZLWK�RXU�PDUNHWLQJ�DQG�DGYHUWLVLQJ�HIIRUWV�IRU�ERWK�6SRWLI\�DQG�RXU
EUDQG�SDUWQHUV���

6SRWLI\�XVHUV�ZHUH�XSVHW�DERXW�WKHVH�VZHHSLQJ�SULYDF\�FKDQJHV��ZKLFK�JDYH
WKH�FRPSDQ\�JUHDWHU�DFFHVV�WR�SHUVRQDO�GDWD�RQ�XVHUVߞ�VPDUWSKRQHV��DPRQJ�RWKHU
LVVXHV�� 7KH� *XDUGLDQ� FODLPHG� WKDW�� IURP� QRZ� RQ�� 6SRWLI\� ZRXOG� EH� DEOH� WR
FROOHFW� VHQVRU�GDWDߡ��DERXW� WKH�VSHHG�RI�\RXU�PRYHPHQWV�� VXFK�DV�ZKHWKHU�\RX
DUH� UXQQLQJ�� ZDONLQJ�� RU� LQ� WUDQVLWߢ�� 6RPH� LQIRUPDWLRQ� ZRXOG� EH� VKDUHG� ZLWK
DGYHUWLVHUVߡ��DOWKRXJK�6SRWLI\�GLG�QRW�VSHOO�RXW�H[DFWO\�ZKDW�GDWD�LW�ZRXOG�SDVV
RQ���3ߢ�HRSOH�WRRN�WR�7ZLWWHU�DQG�DQQRXQFHG�WKH\�ZHUH�FDQFHOLQJ�WKHLU�DFFRXQWV�
6ZHGLVK�JDPH�GHYHORSHU�+HQULN�3HWWHUVVRQ�WZHHWHG#6ߡ��SRWLI\�DFFRXQW�HQGHG��,
VXJJHVW� \RX� GR� WKH� VDPH�� 3ULYDF\� SROLFLHV� OLNH� WKDW� PXVW� GLHߢ�� KLV� FROOHDJXH
0DUNXV� �ߢ1RWFKߡ 3HUVVRQ� �&(2� RI� 0RMDQJ� DQG� WKH� FUHDWRU� RI� 0LQHFUDIW�
UHWZHHWHG� WKLV� DQG� VWDWHG�� �,ߡ MXVW� FDQFHOOHG� PLQH� WRRߢ���� $� KHDWHG� H[FKDQJH



HQVXHG�RQ�7ZLWWHU�� LQ�ZKLFK�'DQLHO�(N� WULHG� WR� SHUVXDGH�3HUVVRQ�� KLV� EXVLQHVV
DFTXDLQWDQFH�� WR� FKDQJH� KLV� PLQG�� �3HRSOHߡ DUH� TXLWWLQJ� 6SRWLI\� RYHU� LWV� QHZ
SULYDF\�SROLF\ߢ��%XVLQHVV�,QVLGHU�VWDWHG��DQG�WKH�7ZLWWHU�FRQYHUVDWLRQ�ZDV�SLFNHG
XS�DQG�TXRWHG�LQ�D�QXPEHU�RI�RQOLQH�PHGLD�VRXUFHV���

7KH� GLVSXWH� OHG�(N� WR� SXEOLVK� D� EORJ� SRVW� IDPRXVO\� HQWLWOHG� H+�ߢ�>6255ߡ
DGPLWWHG�WKDW�6SRWLI\�VKRXOG�KDYH�GRQHߡ�D�EHWWHU�MREߢ�LQ�FRPPXQLFDWLQJ�ZKDW�WKH
QHZ�SULYDF\�SROLFLHV�PHDQW�DQG�KRZߡ�LQIRUPDWLRQ�\RX�FKRRVH�WR�VKDUH�ZLOOߚDQG
ZLOO�QRWߚEH�XVHGߢ��+H�WKHQ�GHVFULEHG�WKH�QHZ�W\SHV�RI�LQIRUPDWLRQߡ��LQFOXGLQJ
SKRWRV��PRELOH�GHYLFH� ORFDWLRQ��YRLFH�FRQWUROV�� DQG�\RXU�FRQWDFWVߢ� WKDW�6SRWLI\
ZDQWHG�WR�DFFHVV��%XWߡ�OHW�PH�EH�FU\VWDO�FOHDU�KHUHߢ��(N�DVVHUWHGߡ��,I�\RX�GRQߞW
ZDQW�WR�VKDUH�WKLV�NLQG�RI�LQIRUPDWLRQ��\RX�GRQߞW�KDYH�WR��:H�ZLOO�DVN�IRU�\RXU
H[SUHVV�SHUPLVVLRQ�EHIRUH�DFFHVVLQJ�DQ\�RI�WKLV�GDWDߚDQG�ZH�ZLOO�RQO\�XVH�LW�IRU
VSHFLILF� SXUSRVHV� WKDW� ZLOO� DOORZ� \RX� WR� FXVWRPL]H� \RXU� 6SRWLI\� H[SHULHQFHߢ�
)LQDOO\��(N�DOVR�FRQIHVVHG�WKDW�6SRWLI\�GLG�VKDUH�GDWD�ZLWK�SDUWQHUVߡ�ZKR�KHOS�XV
ZLWK�PDUNHWLQJ�DQG�DGYHUWLVLQJ�HIIRUWVߢ�EXW�DVVXUHG�WKDW�DOO�LQIRUPDWLRQ�ZDVߡ�GH�
LGHQWLILHGߚ\RXU�SHUVRQDO�LQIRUPDWLRQ�LV�QRW�VKDUHG�ZLWK�WKHPߢ���

$XGLR�)LOHV�DQG�6WUHDPLQJ�,QIUDVWUXFWXUHV

:H� KDYH� SUHVHQWHG� D� EULHI� FRQWH[WXDOL]HG� GLVFXVVLRQ� RI� 6SRWLI\ߞV� GDWD
LQIUDVWUXFWXUH� LQ� RUGHU� WR� GHPRQVWUDWH� WKDW� LW� LV� FRQVWUXFWHG� DQG� DVVHPEOHG� E\
PRUH�WKDQ�MXVW�DXGLR�ILOHV��%XW�ZKDW�DERXW�WKH�ILOHV�WKHPVHOYHV"�$�EULHI�VXUYH\�RI
GDWD�IRUPDWV�DQG�VWUHDPLQJ�LQIUDVWUXFWXUHV�KHUH�PD\�VXIILFH�

6SRWLI\ߞV�DXGLR�VWUHDPLQJ�VHUYLFH�XVHV�WKH�2JJ�9RUELV�IRUPDW��QRW�03���IRU
PXVLF��2JJ�9RUELV�LV�DQ�RSHQ�VRXUFH�ORVV\�DXGLR�FRPSUHVVLRQ�PHWKRG�WKDW�RIIHUV
URXJKO\�WKH�VDPH�VRXQG�TXDOLW\�DV�03��DW�D�VPDOOHU�ILOH�VL]H��ZKLFK�LV�FUXFLDO�IRU
VWUHDPLQJ��$�VWUHDPHG�WUDFN�LV�DOZD\V�SOD\HG�LPPHGLDWHO\�DIWHU�D�VPDOO�DPRXQW
RI� DXGLR� GDWD� KDV� EHHQ� UHFHLYHGߚD� WHFKQRORJLFDO� IDFW� WKDW� RXU� VXEVHTXHQW
LQWHUYHQWLRQ�ZLOO�DQDO\]H�LQ�GHWDLO��0XVLF�ILOHV�DUH�QRW�SHUPDQHQWO\�VWRUHG�RQ�WKH
GHVWLQDWLRQ� GHYLFH�� )RU� PXVLF� VWUHDPLQJ� WR� RFFXU�� WKH� 6SRWLI\� FOLHQW� DQG� WKH
VHUYHU�QHHG�WR�FRPPXQLFDWH��ZLWK�WKH�FOLHQW�VWRULQJ�D�IHZ�VHFRQGV�RI�VRXQG�LQ�D
EXIIHU�EHIRUH�VWDUWLQJ�WR�VHQG�LW�WR�WKH�VSHDNHUV��&RQVHTXHQWO\��ORZ�ODWHQF\�LV�NH\
WR�WKH�6SRWLI\�VHUYLFH���/DWHQF\�LV�D�PHDVXUH�RI�WKH�GHOD\�EHWZHHQ�UHTXHVWLQJ�D
VRQJ�DQG�KHDULQJ�LW��PHDQV�WKDW�ZKHQ�D�XVHU�SUHVVHV�SOD\��D�WUDFNߢ\ORZ�ODWHQFߡ�
VKRXOG� VWDUW� PRUH� RU� OHVV� LQVWDQWO\��� 7R� DFKLHYH� WKLV�� WKH� 6SRWLI\� ZHE� FOLHQW
IHWFKHV�WKH�ILUVW�SDUW�RI�D�VRQJ�IURP�LWV�LQIUDVWUXFWXUDO�EDFN�HQG�DQG�VWDUWV�SOD\LQJ
D�WUDFN�DV�VRRQ�DV�VXIILFLHQW�GDWD�KDV�EHHQ�EXIIHUHG�DV�WR�PDNH�VWXWWHU�XQOLNHO\�WR



RFFXU��7KHUHIRUHߡ��WKH�PDLQ�PHWULF�RI�WKH�6SRWLI\�VWRUDJH�V\VWHP�LV�WKH�IUDFWLRQ
RI�UHTXHVWV�WKDW�FDQ�EH�VHUYHG�ZLWK�ODWHQF\�DW�PRVW� W�IRU�VRPH�VPDOO�YDOXH�RI� W�
W\SLFDOO\� DURXQG� ��� >PLOOLVHFRQGV@ߢ���� 7KHUH� DUH� GLIIHUHQW� TXDOLW\� UDWLQJV� IRU
VWUHDPLQJ��QRUPDO�PRELOH�TXDOLW\�����NLORELWV�SHU�VHFRQG��RU�NESV���GHVNWRS�DQG
ZHE�SOD\HU� VWDQGDUG�TXDOLW\� �����NESV��� DQG�KLJK�TXDOLW\� �����NESV���ZKLFK� LV
DYDLODEOH�RQO\�WR�3UHPLXP�VXEVFULEHUV��,W�LV�DOVR�SRVVLEOH�WR�PDNH�6SRWLI\�RQHߞV
RZQߡ�DOO�LQ�RQH�PXVLF�SOD\HUߢ��,Q�DGGLWLRQ�WR�WKH�PRUH�WKDQ�WKLUW\�PLOOLRQ�WUDFNV
WKDW�6SRWLI\�RIIHUV�IURP�LWV�FDWDORJߡ��\RX�FDQ�DOVR�XVH�\RXU�6SRWLI\�DSS�WR�SOD\
PXVLF�ILOHV�VWRUHG�RQ�\RXU�FRPSXWHUߢ��DV�03���03���DQG�0�3�DXGLR�IRUPDWV�DUH
DOVR�VXSSRUWHG���

$V�ZH�KDYH�VKRZQ�LQ�FKDSWHU����WKH�WHFKQLFDO�URRWV�RI�WKH�VHUYLFH�DUH�ZLWKLQ
ILOH� VKDULQJ� DQG� PXVLF� SLUDF\�� 6KDULQJ� ILOHV� YLD� 1DSVWHU� RU� WKH� 3LUDWH� %D\�
KRZHYHU�� ZDV� QHYHU� RQO\� DERXW� WKH� DFWXDO� H[FKDQJH� EXW� DOZD\V� LQYROYHG� D
QHWZRUNHG�VRFLDELOLW\�ZLWK�DFWRUV�DQG�RU�SHRSOH�� ,Q�D�VLPLODU� VHQVH��PXVLF� ILOHV
RQ� 6SRWLI\� HQJDJH� LQ� D� IRUP� RI� GDWD� VRFLDOLW\�� UHVXOWLQJ� LQ� DVVHPEODJHV� RI
GLIIHUHQW�GLJLWDO�DVVHWV��VXFK�DV�PHWDGDWD��WKDW�XVXDOO\�LQFOXGH�PXOWLSOH�IRUPDWV�
6SRWLI\ߞV�WHFK�VWDFN�LQFOXGHV�KXQGUHGV�RI�SURJUDPV�DQG�VHUYLFHV��IURP�$PD]RQ
DQG�$SDFKH�WR�3\WKRQ�DQG�:RUG3UHVV��HQJDJLQJ�ZLWK�RQH�DQRWKHU��,I�WKH�6SRWLI\
EDFN�HQG� DUFKLWHFWXUH� LV� KHDYLO\� VHUYLFH�RULHQWHG� �PRVWO\� ZULWWHQ� LQ� 3\WKRQ� RU
-DYD��� DXGLR� ILOHV� DUH� DOVR� UHWULHYHG� IURP� UHPRWH� DQG� GLIIHUHQW� ORFDWLRQV�� ZLWK
VWUHDPLQJ� FRGHG� DV� D� FRPELQDWLRQ� RI� VHUYHU�EDVHG� DFFHVV� WR� DXGLR� ILOHV� �RQ
$PD]RQ�6���DQG�SHHU�WR�SHHU��3�3��WHFKQRORJLHV��SULRU�WR��������6SRWLI\�XVHG�WR
KDYH�DW�OHDVW�IRXU�GDWD�FHQWHUV�DURXQG�WKH�ZRUOG��LQFOXGLQJ�RQH�LQ�6WRFNKROP�DQG
RQH� LQ�$VKEXUQ��9LUJLQLD�� 7KH� ILUVW� FKDUDFWHUV� RI� D� VHUYHUߞV� KRVWQDPH�� VXFK� DV
�ߢ�DVK��GQVUHVROYHU�D�����DVK��VSRWLI\�QHWߡ LQGLFDWH� WKH� GDWD� FHQWHUߞV� SK\VLFDO
ORFDWLRQ��LQ�WKLV�FDVH��$VKEXUQ��

,Q� RUGHU� WR� IDFLOLWDWH� DQG� VXVWDLQ� LWV� LQIUDVWUXFWXUH�� 6SRWLI\� UDQ� RQH� RI� WKH
ODUJHVW�3�3�QHWZRUNV�RQ�WKH�LQWHUQHW�IRU�D�QXPEHU�RI�\HDUV��$FFRUGLQJ�WR�6SRWLI\�
GXULQJ� WKDW� SHULRG�� OHVV� WKDQ����SHUFHQW� RI�PXVLF�SOD\EDFN� FDPH� IURP� LWV� RZQ
VHUYHUV��ZLWK�URXJKO\����SHUFHQW�FRPLQJ�IURP�3�3�QHWZRUNV�DQG�DQ�DVWRQLVKLQJ
��� SHUFHQW� IURP� WKH� XVHUߞV� ORFDO� FDFKH�� 7KH� H[FHSWLRQ� ZDV� SOD\RXW� IURP
VPDUWSKRQHV��ZKHUH�DOO�PXVLF�ZDV�VWUHDPHG�GLUHFWO\�IURP�6SRWLI\�VHUYHUV��$W�D
SUHVHQWDWLRQ�LQ�������5LFDUGR�9LFH�6DQWRV��WKHQ�KHDG�RI�JURZWK�QHZ�PDUNHWV�DW
6SRWLI\�� GHVFULEHG� VWUHDPLQJ�PXVLF� LQ� WKH� IROORZLQJ�ZD\�� �5HTXHVWߡ ILUVW� SLHFH
IURP�6SRWLI\�VHUYHUV� _�0HDQZKLOH��VHDUFK�IRU�SHHUV�ZLWK� WUDFN� _�'RZQORDG�GDWD
LQ�RUGHU� _�:KHQ�EXIIHUV�DUH� VXIILFLHQW�� VZLWFK� WR�3�3� _�7RZDUGV�HQG�RI�D� WUDFN�
SUHIHWFK�QH[W� RQHߢ���� 6SRWLI\� QHHGHG� 3�3� WR� JXDUDQWHH� WKDW� DOO� WUDFNV� FRXOG� EH



SOD\HG� ZLWK� WKH� ORZHVW� ODWHQF\� SRVVLEOH�� :LWK� D� GHGLFDWHG� 3�3� V\VWHP�� D
VWUHDPHG�VRQJ��SOD\HG� IRU� WKH� ILUVW� WLPH��ZRXOG� WKHUHIRUH�EH� VWRUHG�RQ�D�XVHUߞV
KDUG�GULYH��FDFKH���:KHQ�SOD\LQJ�WKH�WUDFN�DJDLQ�� WKH�FDFKHG�YHUVLRQ�ZDV�XVHG
LQVWHDG�RI�UHSHDWHG�GRZQORDGV�IURP�WKH�QHWZRUN��DQG�WKH�FOLHQW�ZRXOG��YLD�3�3�
EH�DEOH� WR�XVH�SDUWV�RI�D� VRQJ� IURP�RWKHU�XVHUV��:KHQ�D�FOLHQW�SOD\HG�D�PXVLF
WUDFN�� GDWD�ZDV� WKXV� REWDLQHG� IURP�D� FRPELQDWLRQ� RI� WKUHH� VRXUFHV�� �WKHߡ FOLHQW
ORFDO� FDFKH� �LI� WKH� VDPH� WUDFN� KDV� EHHQ� SOD\HG� UHFHQWO\��� RWKHU� 6SRWLI\� FOLHQWV
WKURXJK� SHHU�WR�SHHU� WHFKQRORJ\�� RU� WKH� 6SRWLI\� VWRUDJH� V\VWHP� LQ� D� EDFNHQG
VLWHߢ����$OO� RI� WKLV� KDSSHQHG� LQ� WKH� EDFNJURXQG�� KRZHYHU�� DQG� FRQWULEXWHG� WR� D
VPRRWK�XVHU�H[SHULHQFH�

2QO\�LQ�WKH�VSULQJ�RI������ZDV�LW�DQQRXQFHG�WKDW�6SRWLI\�ZRXOG�VKXW�GRZQ�LWV
3�3�VHUYHUVߡ��:HߞUH�QRZ�DW�D�VWDJH�ZKHUH�ZH�FDQ�SRZHU�PXVLF�GHOLYHU\�WKURXJK
RXU�JURZLQJ�QXPEHU�RI�VHUYHUV�DQG�HQVXUH�RXU�XVHUV�FRQWLQXH�WR�UHFHLYH�D�EHVW�
LQ�FODVV� VHUYLFHߢ�� WKH� FRPSDQ\� VWDWHG���� ,Q� RUGHU� WR� XSJUDGH� LWV� LQIUDVWUXFWXUH�
6SRWLI\� VWDUWHG� WR� EX\� RU� OHDVH� GDWD� FHQWHU� VSDFH�� VHUYHU� KDUGZDUH�� DQG
QHWZRUNLQJ�JHDU��,Q�������WKH�LQIUDVWUXFWXUDO�IUDPHZRUN�FKDQJHG�DJDLQ��$IWHU�D
IHZ�\HDUV�RI�RSHUDWLQJ�LWV�RZQ�GDWD�FHQWHUV�DQG�UXQQLQJ�LWVߡ�FRUH�LQIUDVWUXFWXUH
RQ� >LWV@� RZQ� SULYDWH� IOHHW� RI� SK\VLFDO� VHUYHUV� �DND� PDFKLQHV�� UDWKHU� WKDQ
OHYHUDJLQJ�D�SXEOLF�FORXG�VXFK�DV�$PD]RQ�:HE�6HUYLFHVߢ��LW�QRZ�DQQRXQFHG�LW
ZRXOG� VWDUW� ZRUNLQJ� ZLWK� WKH� *RRJOH� &ORXG� 3ODWIRUP� WHDP� WR� SURYLGH� D� QHZ
VWUHDPLQJ� LQIUDVWUXFWXUH���� 6SRWLI\� QRZ� GHWHUPLQHG� VWRUDJH�� FRPSXWLQJ�� DQG
QHWZRUN� VHUYLFHV� DYDLODEOH� IURP� FORXG� SURYLGHUV� WR� EH� VXIILFLHQWO\� UREXVW� �DQG
ORZ� FRVW��� $V� 6SRWLI\� GHFODUHG�� �RRG*ߡ LQIUDVWUXFWXUH� LVQߞW� MXVW� DERXW� NHHSLQJ
WKLQJV� XS� DQG� UXQQLQJ�� LWߞV� DERXW� PDNLQJ� DOO� RI� RXU� WHDPV� PRUH� HIILFLHQW� DQG
PRUH�HIIHFWLYH��DQG�*RRJOHߞV�GDWD�VWDFN�GRHV�WKDW�IRU�XV�LQ�VSDGHVߢ���

$JJUHJDWLQJ�&RQWHQW

7KH�EULHI�VXUYH\�ZH�KDYH�SURYLGHG�GHPRQVWUDWHV�WKDW�WXUQLQJ�ILOHV�LQWR�PXVLF�LV�D
SURFHVV� WKDW� LQYROYHV� DQ� H[FHHGLQJO\� LQWHUUHODWHG� GDWD� VWDFN� DQG� D� FRPSOH[
VWUHDPLQJ�LQIUDVWUXFWXUH�RI�VRIWZDUH�VHUYLFHV��PHWDGDWD��DQG�XVHU�JHQHUDWHG�GDWD�
6SRWLI\ߞV� GDWD� LQIUDVWUXFWXUH� LV� EXLOW� RQ� OD\HUV� RI� LQWHUUHODWHG� VHUYLFHV�� VWUHDPV�
DQG� H[FKDQJHV��:KLOH� SRVWLQJV� RQ� )DFHERRN� DQG� HOVHZKHUH� DUH� LPSRUWDQW� IRU
6SRWLI\ߞV� FODLPV� DERXW� PDNLQJ�PXVLF� PRUH� VRFLDOߚDQG� ZKLOH� PHWDGDWD� IORZV
�YLD� WKH�(FKR�1HVW�� DUH�SLYRWDO� IRU�EOXUULQJ� WKH�ERXQGDULHV�EHWZHHQ�PXVLF�DQG
LQIRUPDWLRQ� DERXW� PXVLFߚDJJUHJDWLRQ� RI� DFWXDO� FRQWHQW� IRUPV� \HW� DQRWKHU
LPSRUWDQW�GDWD�OD\HU�RI�6SRWLI\ߞV�RQOLQH�SUHVHQFH��,Qߡ�,QWHUYHQWLRQ��5HFRUG�/DEHO



6HWXSߢ��ZH�GHVFULEHG�KRZ�RXU�VHOI�SURGXFHG�PXVLF�KHOSHG�XV�JDLQ�D�QXPEHU�RI
LQVLJKWV� LQWR� PXVLF� DJJUHJDWLRQ� SURFHGXUHV�� ,Q� ZKDW� IROORZV�� ZH� ZLOO
FRPSOHPHQW�WKHVH�LQVLJKWV�ZLWK�VRPH�FRQVLGHUDWLRQV�RI�KRZ�PXVLF�DJJUHJDWLRQ
DQG� GDWDEDVHV� FRQWDLQLQJ� FXOWXUDO� FRQWHQW� DUH� FRQFHSWXDOO\� VWUXFWXUHG� LQ� ZD\V
WKDW�HQDEOH�FHUWDLQ� IRUPV�RI�XVH�DQG�H[SHULHQFH�ZKLOH�GLVDEOLQJ�RWKHUV��6SRWLI\
GHSHQGV� RQ� DJJUHJDWLRQ� SUDFWLFHV�� :KHQ� ILOHV� EHFRPH� PXVLF� RQ� 6SRWLI\�� WKH
DJJUHJDWLRQ�RI�FRQWHQW�LV�WKH�ILUVW�VWHS�
$JJUHJDWLRQ�LV�D�JHQHULF�WHUP�IRU�WKH�LQWHUQHWߞV�FDSDFLW\�WR�SXOO�FRQWHQW�IURP

YDULRXV� VRXUFHV� DQG� PDNH� LW� DFFHVVLEOH� DW� GHGLFDWHG� VLWHV�� VXFK� DV� 1HWIOL[�
:LNLSHGLD�� DQG� 6SRWLI\�� :KLOH� DJJUHJDWLRQ� SUDFWLFHV� H[LVWHG� ORQJ� EHIRUH� WKH
LQWHUQHWߚPDNLQJ� FXOWXUDO� FRQWHQW� DYDLODEOH� IRU� IUHH� RU� D� VPDOO� IHH� LV� ZKDW
OLEUDULHV��FLUFXVHV��DQG�PXVHXPV�KDYH�GRQH�IRU�FHQWXULHVߚRQOLQH�DJJUHJDWLRQ�LV
RIWHQ� UHODWHG� WR� WKH� LQWHUQHWߞV� SURSHQVLW\� WR� VFDOH�� 3XOOLQJ� WRJHWKHU� LQIRUPDWLRQ
LQWR�RQH�VLQJOH� ORFDWLRQ� LV� LQFUHDVLQJO\� LPSRUWDQW�RQOLQH��DQG�ZKHQ� LW�FRPHV� WR
PXVLF�� LW� LV� DJJUHJDWLRQߚUDWKHU� WKDQ� WKH� SURFHVV� RI� FRS\LQJ� ELWV�� FDOOHG
VWUHDPLQJߚWKDW�VKDSHV�LQWHUIDFHV�DQG�OLVWHQLQJ�H[SHULHQFHV��$JJUHJDWLRQ�LV�QRW
WKH�VRXUFH�RI� WKH�VWUHDP�EXW�D� IDFLOLWDWLQJ�SULQFLSOH� WKDW�XQLWHV� WKH�GLVWLQFW�GDWD
SDUWLFOHV�LQWR�D�FRKHUHQW�ZKROH���

0XVLF�DJJUHJDWRUV�DFW�DV�LQWHUPHGLDULHV�WKDW�FRQQHFW�VPDOOHU�ULJKWV�RZQHUV�WR
VWUHDPLQJ� VHUYLFHV�� ZKLOH� PDMRU� FRQJORPHUDWHV� DQG� ODEHOV� XVXDOO\� HQWHUWDLQ� D
GLUHFW� EXVLQHVV� UHODWLRQVKLS� ZLWK� WKH� VHUYLFH�� ,Q� WKH� FDVH� RI� 6SRWLI\�� WKLV� LV
XQVXUSULVLQJ��VLQFH�WKH�FRPSDQ\�LV�SDUWO\�RZQHG�E\�8QLYHUVDO��(0,��DQG�:DUQHU�
$V� LQWHUPHGLDULHV�� DJJUHJDWRUV� LQWUXGH� LQWR�� DQG� IXQGDPHQWDOO\� DOWHU�� H[LVWLQJ
GLVWULEXWLRQ� FKDLQV� RU� LQIRUPDWLRQ� FKDQQHOV�� $FFRUGLQJ� WR� 'DQLHO� -RKDQVVRQ�
PXVLF�DJJUHJDWRUV�FDQ�WKHUHIRUH�EH�SHUFHLYHG�DV�D�QHZ�IXQFWLRQ�ZLWKLQ�WKH�PXVLF
LQGXVWULDO� V\VWHP�� -RKDQVVRQ� HVWLPDWHG� LQ� ����� WKDW� DERXW� IRUW\� PXVLF
DJJUHJDWRUV� ZHUH� RSHUDWLQJ� LQ� WKH� PDUNHWߚD� ILJXUH� WKDW� PD\� KDYH� ULVHQ
VXEVWDQWLDOO\� VLQFH� WKHQ���� ,Q� PDQ\� ZD\V�� KRZHYHU�� WRGD\ߞV� GLJLWDO� GLVWULEXWLRQ
FKDLQߚODEHO��DJJUHJDWRU��UHWDLOHUߚLV�UHPLQLVFHQW�RI� WKH�ZD\�LQ�ZKLFK�UHFRUGHG
PXVLF�RQ�SK\VLFDO�FDUULHUV�XVHG�WR�EH�GLVWULEXWHG��IURP�D�ODEHO�WR�D�UHFRUG�VWRUH
YLD�D�GLVWULEXWRU�

$V� D� IDFLOLWDWLQJ� SULQFLSOH�� DJJUHJDWLRQ� VWDQGV� IRU� D� WHFKQR�VRFLDO� WUHQG� WKDW
FRPELQHV�DQ�HYHU�H[SDQGLQJ�VFRSH�RI�FXOWXUH��NQRZOHGJH��DQG�FRPPRGLWLHV�ZLWK
FRPSOHWHO\�QHZ�V\VWHPV�WR�VRUW��DJJUHJDWH��DQG�ILOWHU�FRQWHQW��$JJUHJDWLRQ�LV�DQ
H[DPSOH� RI� ZKDW� -HUHP\� :DGH� 0RUULV� FDOOV� LQIRPHGLDULHV�� RUJDQL]DWLRQDOߡ
HQWLWLHV�WKDW�PRQLWRU��FROOHFW��SURFHVV�DQG�UHSDFNDJH�FXOWXUDO�DQG�WHFKQLFDO�XVDJH
GDWD� LQWR� DQ� LQIRUPDWLRQDO� LQIUDVWUXFWXUH� WKDW� VKDSHV� WKH� SUHVHQWDWLRQ� DQG



UHSUHVHQWDWLRQ� RI� FXOWXUDO� JRRGVߢ�� ,Q� 0RUULVߞV� YLHZ�� WKH� HPHUJHQFH� RI
LQIRPHGLDULHV� PDUNV� D� VKLIW� WRZDUG� GDWDEDVH� DQG� DOJRULWKPLF� WHFKQRORJLHV
LQIOXHQFLQJ�QRW�RQO\ߡ�WKH�RUJDQL]DWLRQ�RI�GLJLWDO�JRRGVߢ�EXW��PRUH� LPSRUWDQWO\�
WKH�FXUDWLRQ�RI�FXOWXUH�WKURXJKߡ�PLQLQJ��UHSDFNDJLQJ�DQG�SURYLVLRQ�RI�GDWDߢ���

(OVHZKHUH��ZH�KDYH�DUJXHG� WKDW� DV� D�EXVLQHVV�RSHUDWLRQ��PXVLF� DJJUHJDWLRQ
FRQQHFWV�WUDGLWLRQDO�LQVWLWXWLRQDO�LGHDV�RI�DFFXPXODWLRQߚWKLQN�RI�WKH�OLEUDU\�DQG
FDWDORJ� PHWDSKRUV� XVHG� WR� H[SODLQ� RQOLQH� VHUYLFHVߚWR� WKH� SURPLVH� RI� QHZ
PHGLD����:KDW�FKDUDFWHUL]HV�DJJUHJDWLRQ��KRZHYHU��LV�QRW�VR�PXFK�WKH�HIIHFWV�RI
DJJUHJDWLRQ�SHU�VH�EXW�WKH�HIIHFWV�RI� WKH�GLIIHUHQFH�EHWZHHQ�YDULRXV�DJJUHJDWLRQ
SUDFWLFHV�� QRW� OHDVW� ILQDQFLDOO\�� 3ULFLQJ�PHFKDQLVPV� DPRQJ�PXVLF� DJJUHJDWRUV�
IRU�LQVWDQFH��YDU\�VXEVWDQWLDOO\��7KHUH�DUH�DOVR�VLJQLILFDQW�GLIIHUHQFHV�LQ�SULFLQJ
SROLFLHV� EHWZHHQ� DJJUHJDWRUV�ZRUNLQJ�ZLWK� UHFRUG� ODEHOV� DQG� WKRVH� WKDW� WDUJHW
LQGLYLGXDO� DUWLVWV�� 6RPH� FKDUJH� D� VPDOO� DPRXQW� SHU� SOD\HG� WUDFN�� RWKHUV� DQ
LQLWLDOO\�IL[HG�SULFH�RU�D�IL[HG�SULFH�SHU�VRQJ�RU�DOEXP�XSORDG��DQG�VWLOO�RWKHUV�D
FHUWDLQ�SHUFHQWDJH�RI�UR\DOWLHV�

,Q�LWV�FXUUHQW�XVH��WKH�WHUP�DJJUHJDWLRQ�FRYHUV�D�EURDG�VSHFWUXP�RI�LQGXVWU\
SUDFWLFHV�DQG�WHFKQRORJLHV��\HW�H[DFWO\�ZKDW�WKH�WHUP�GHQRWHV�UHPDLQV�EOXUU\�DQG
KDUG� WR� GHOLPLW� YLV� �YLV� GLVWULEXWLRQ�� SURJUDPPLQJ�� RU� V\QGLFDWLRQ�� $V� 3DWU\N
*DOXV]ND�KDV�DUJXHG��DJJUHJDWRUVߡ�H[LVW� LQ�VHYHUDO� LQGXVWULHV��EXW� LQ� WKH�GLJLWDO
PXVLF� PDUNHW� WKHLU� UROH� LV� ODUJHO\� XQQRWLFHGߢ���� )HZ� KDYH� KHDUG� RI� $ZDO�� IRU
LQVWDQFH��DQ�DJJUHJDWLRQ�VHUYLFH�SURPRWHG�E\�6SRWLI\�WKDW�SURPLVHV�WR�JHW�RQHߞV
PXVLF�GLVWULEXWHGߡ�ZLWKRXW�XSIURQW� IHHV� WR�RYHU�����GLIIHUHQW�GLJLWDO� VWRUHV�DQG
VHUYLFHV� DURXQG� WKH� ZRUOGߢ�� :LWK� RIILFHV� LQ� $WODQWD�� %HUOLQ�� /RQGRQ�� /RV
$QJHOHV��0LDPL��DQG�1DVKYLOOH��$ZDO�LQ�PDQ\�ZD\V�OXUNV�LQ�WKH�EDFNJURXQG�RI
WKH�FRQWHPSRUDU\�PXVLF�LQGXVWU\��RIIHULQJ�Dߡ�VLPSOH�GLJLWDO�GLVWULEXWLRQ�OLFHQVHߢ
ZKLOH�FKDUJLQJ����SHUFHQW�RI�UHYHQXHV�JHQHUDWHG���



)LJXUH����
$JJUHJDWLRQ�DV�WKH�IDFLOLWDWLQJ�SULQFLSOH�EHKLQG�VWUHDPLQJ��RQOLQH�RIIHUV�PDGH�E\�WKH�PXVLF�DJJUHJDWLRQ

VHUYLFH�$ZDO��6FUHHQVKRW�SURYLGHG�E\�DXWKRUV�

$Q�DJJUHJDWRU�VXFK�DV�$ZDO�EXQGOHV�GLJLWDO�DQG�LQWHOOHFWXDO�SURSHUW\�ULJKWVߚ
ERWK�FRS\ULJKWV�WR�VRXQG�UHFRUGLQJV�DQG�DUWLVWVߞ�SHUIRUPHUVߞ�ULJKWVߚDQG�GHOLYHUV
FRQWHQW� WR� GLJLWDO�PXVLF� VWRUHV�� HLWKHU� LQ� WKH� IRUP� RI� GRZQORDGLQJ� �L7XQHV�� RU
VWUHDPLQJ� �6SRWLI\��� $JJUHJDWRUV� KHQFH� RSHUDWH� �RQߡ WKH� EXVLQHVV�WR�EXVLQHVV
PDUNHW��ZKHUH� RQH� JURXS� RI� FRQWUDFWRUV� DUH� UHFRUG� ODEHOV� RU� LQGLYLGXDO� DUWLVWV�
DQG�WKH�RWKHU�JURXS�DUH�GLJLWDO�PXVLF�VWRUHVߢ���

,I� RQH� WDNHV� WKH� FRPPXQLW\� FRQYHUVDWLRQ� DERXW� 6SRWLI\� DV� DQ� LQGLFDWRU�� LW
XVXDOO\� WDNHV� DERXW� WZR� ZHHNV� IRU� D� QHZ� WXQH� WR� JR� WKURXJK� WKH� DJJUHJDWLRQ
SURFHVV�DQG�UHDFK�WKH�XVHU��,Q�RUGHU�WR�HDVH�DQG�LQIRUP�ZKDW�DJJUHJDWLRQ�PHDQV�
6SRWLI\�KDV�FUHDWHG�DQ�DUWLVWߞV�JXLGHߡ�WR�ZDON�\RX�WKURXJK�VHWWLQJ�XS�\RXU�DUWLVW



SURILOH��FXVWRPL]LQJ�\RXU�SUHVHQFH��DQG�JURZLQJ�\RXU�IDQEDVH�RQ�6SRWLI\�7ߢ�KH
QRWLRQ� RI� �ߢ\GHOLYHUߡ LV� WKH� ILUVW� FDWHJRU\� RQH� HQFRXQWHUV� LQ� WKLV� �\6SRWLIߡ IRU
$UWLVWVߢ�JXLGH��ZKLFK�HQWKXVLDVWLFDOO\�DVVHUWV�WKDWߡ�JHWWLQJ�\RXU�PXVLF�RQ�6SRWLI\
LV� HDV\ߢ�� ,I� DQ� DUWLVW� LV� DOUHDG\� VLJQHG� WR� D� ODEHO� RU� KDV� VWDUWHG� XVLQJ� DQ
DJJUHJDWLRQ�VHUYLFHߡ��WKH\ߞOO�JHW�\RXU�PXVLF�RQ�6SRWLI\�IRU�\RX��,I�\RX�GRQߞW��ZH
KDYH�GHDOV�LQ�SODFH�ZLWK�D�QXPEHU�RI�FRPSDQLHV�ZKR�FDQ�GHOLYHU�\RXU�PXVLF�WR
XV� DQG� FROOHFW� UR\DOWLHV� IRU� \RXߢ�� $W� WKH� WLPH� RI� ZULWLQJ�� 6SRWLI\� OLVWV� VL[
DJJUHJDWLRQ�SDUWQHUV��7XQH&RUH��&'�%DE\��(PX%DQGV��5HFRUG�8QLRQ��6SLQQXS�
DQG�$ZDO��7KH\�DUH�GHVFULEHG�DV�DJJUHJDWRU�VHUYLFHV� WKDW�KDQGOHߡ�WKH� OLFHQVLQJ
DQG� GLVWULEXWLRQ� RI� \RXU� PXVLFߢ�� DQG� DGPLQLVWHU� UR\DOWLHV� DQG� PRQHWDU\
FRPSHQVDWLRQ� �ZKHQߡ \RXU� IDQV� VWUHDP� \RXU� PXVLF� RQ� 6SRWLI\ߢ�� 6SRWLI\� DOVR
VWUHVVHV�WKDW�WKHVH�VHUYLFHV�GR�QRW�ZRUN�IRU�IUHH��XVXDOO\�WKHUH�LVߡ�D�VPDOO�IHH�RU
SHUFHQWDJH� FXW� LQYROYHGߨ�� VR� EH� VXUH� WR� GR� D� OLWWOH� KRPHZRUN� EHIRUH� SLFNLQJ
RQHߢ���

/RRNLQJ� DW� WKH� RIIHUV� IURP�PXVLF� DJJUHJDWRUV�� LW� EHFRPHV� FOHDU� WKDW�� IURP
WKHLU� SHUVSHFWLYH�� 6SRWLI\� LV� RQH� RI� WKH� GRPLQDQW� SOD\HUV� RQ� WKH� VWUHDPLQJ
PDUNHW��7RJHWKHU�ZLWK�L7XQHV��$PD]RQ��$SSOH�0XVLF��DQG�*RRJOH�3OD\��6SRWLI\
LV� KHDYLO\� SURPRWHG� E\� DJJUHJDWRUV� VXFK� DV� 7XQH&RUH�� &'� %DE\�� (PX%DQGV�
0RQGR7XQHV��DQG�5RXWH1RWH��6SRWLI\�LV�DOVR�LQWHJUDWHG�ZLWK�GHOLYHU\�SODWIRUPV
VXFK� DV� )8*$�� &RQVROLGDWHG� ,QGHSHQGHQW�� DQG� WKH� 0HUOLQ� 1HWZRUNߚDOO� RI
ZKLFK�DUH�DOVR�SURPRWHG�RQ�WKH6ߡ�SRWLI\�IRU�$UWLVWVߢ�VLWH�HOLYHULHV�YLD�WKHVH'ߡ�
SODWIRUPV�ZLOO�VSHHG�XS�WKH�WLPH�LW�WDNHV�WR�JHW�\RXU�FRQWHQW�RQ�6SRWLI\ߢ���

2QH� RI� WKHVH� DJJUHJDWRUV�� 7XQH&RUH�� ERDVWV� D� �VWURQJߡ SDUWQHUVKLS� ZLWK
6SRWLI\�7ߢ�XQH&RUH�RIIHUVߡ�'DLO\�6SRWLI\�7UHQG�5HSRUWVߢ�DV�D�ZD\�WR�NHHS�WUDFN
RIߡ�\RXU�VXFFHVVߚߢRU�IDLOXUH��DV�LQ�WKH�FDVH�RI�RXU�RZQ�UHFRUGLQJVߚDQG�WKXV�WR
EH� DEOH� WR� PDNH� WLPHO\� EXVLQHVV� GHFLVLRQV�� ,Q� DGGLWLRQ�� WKH� �\6SRWLIߡ 9HULILHG
$UWLVW�$FFRXQWVߢ�DOORZ�7XQH&RUH�DUWLVWV�DQG�ODEHOVߡ�WR�HDVLO\�EXLOG�D�FRPPXQLW\
RI� IROORZHUV�DQG� LQWHUDFW�ZLWK� IDQV�GLUHFWO\� IURP�DUWLVW�SDJHV���7ߢ�KH�7XQH&RUH
)$4�DOVR�H[SOLFLWO\�WULHV�WR�DQVZHU�WKH�WULFN\�TXHVWLRQ�RI�KRZ�PXFK�PRQH\�FDQ
SRWHQWLDOO\� EH�PDGH� WKURXJK� 6SRWLI\� VDOHV� DQG� LWV� �SDLGߡ VWUHDPVߢ�� 6SRWLI\� KDV
GHDOV�ZLWK� ULJKWV� KROGHUV� LQ� DOO� RI� WKH� FRXQWULHV�ZKHUH� WKH� VHUYLFH� LV� DYDLODEOH�
7XQH&RUH�DVVHUWVߡ��$�UR\DOW\�LV�EDVHG�RQ�KRZ�IUHTXHQWO\�\RXU�PXVLF�JHWV�SOD\HG�
(DFK� VWUHDP� HDUQV� \RX� D� VKDUH� RI� 6SRWLI\ߞV� DGYHUWLVLQJ� UHYHQXHߢ�� 7KH� DFWXDO
DPRXQW�YDULHV�VXEVWDQWLDOO\�DQG�GHSHQGV�RQߡ�WKH�UDWLR�RI�DGYHUWLVLQJ�UHYHQXH�DQG
\RXU�SHUFHQWDJH�RI�WKH�WRWDO�QXPEHU�RI�VWUHDPV�RQ�6SRWLI\�LQ�D�JLYHQ�PRQWKߢ���

)RU� DOO� W\SHV� RI� VWUHDPLQJ�PXVLF�� LW� VKRXOG� EH� VWUHVVHG� WKDW� DJJUHJDWLRQ� LQ
SULQFLSOH� PHDQV� WKDW� WKH� GLVWULEXWLRQ� FKDLQ� JHWV� ORQJHU� IRU� VPDOOHU� UHSHUWRLUH



RZQHUV��DV�FRPSDUHG�WR�PDMRU�ULJKWV�KROGHUV��,W�UHGXFHV�UHYHQXHV�IORZLQJ�EDFN
IURP�VWUHDPLQJ�VHUYLFHV��DQG�LQ�PDQ\�FDVHV��LQGLYLGXDO��DQG�OHVV�SRSXODU��DUWLVWV
ZLOO� ILQG� WKDW�PDNLQJ�WKHLU� WUDFNV�DYDLODEOH� WKURXJK�SULFH\�DJJUHJDWLRQ�VHUYLFHV
FDXVHV� WKHP� WR� RSHUDWH� DW� D� ORVV� �VLQFH� UHYHQXH� SHU� SOD\HG� WUDFN� LV� DOPRVW
LQVLJQLILFDQW��� $IWHU� DOO�� 6SRWLI\� PRQHWL]HV� XVDJH�� QRW� XQLWV�� 2Q� WKH� 6SRWLI\
&RPPXQLW\� %ORJ�� WKHUH� DUH� FRQVHTXHQWO\� D� QXPEHU� RI� FRPSODLQWV� UHJDUGLQJ
DJJUHJDWLRQ�DQG�UHYHQXH��UDQJLQJ�IURP�VSOLWWLQJ�UR\DOWLHV�WR�DJJUHJDWRUV�UHIXVLQJ
WR�UHPRYH�PXVLF����$�*RRJOH�VHDUFK�IRUߡ�EHVW�PXVLF�DJJUHJDWRUߢ�ZLOO�EULQJ�XS�D
QXPEHU� RI� SRVWLQJV� ZLWK� VLPLODU� SURV� DQG� FRQV�� &RQVLGHU�� IRU� H[DPSOH�� WKH
IROORZLQJ�FRPPHQWV�RQ�D�5HGGLW�WKUHDG�

YH�EHHQ�XVLQJ�&'%DE\�IRU�RYHU����\HDUV��,W�ZDV�WKH�RQO\�RSWLRQ�IRU�D�ORQJ�WLPH��2QH�WLPH�VHWXS�IHHߞ,
DQG�WKH\�DOVR�KDQGOH�ULJKWV�PDQDJHPHQW�LI�\RX�GR�WKH�SUR�SDFNDJH��+8*(�WLPH�VDYHU�

,�XVH�&'EDE\�WRR��$�OLWWOH�PRUH�H[SHQVLYH�WR�JHW�VWDUWHG�ZLWK��EXW�,�DSSUHFLDWH�WKDW�,�OLWHUDOO\�SD\�RQFH
DQG�VWXII�LV�XS�IRUHYHU�

,�WKLQN�WKHVH�GD\V�PRVW�VHUYLFHV�DUH�JRRG��WKH�RQO\�WKLQJ�WKDW�FRXOG�WLOW�\RXU�FKRLFH�LV�KRZ�\RX�UHOHDVH
\RXU�PXVLF�� ,I� \RX� SXW� RXW� D� QHZ� VLQJOH� HYHU\�ZHHN�&'%DE\�PLJKW� JHW� YHU\� H[SHQVLYH� IRU� \RX� DQG
PD\EH�DQRWKHU�RQH�RI�WKH�IODW�IHH�VHUYLFHV�ZRXOG�EH�EHWWHU�

WXQHFRUH� LV� HDVLO\� WKH� EHVW�� PRVW� VWRUHV�� PRVW� WUDQVSDUHQW�� PRVW� LQIRUPDWLRQ� RQ� WKHLU� VLWH�� PRVW� KLJK
SURILOH�DUWLVWV��HWF�

%XW�WXQHFRUH�PDNHV�\RX�SD\�IRU�HYHU\�XSORDG��ZKLFK�VRPH�SHRSOH�GRQߞW�OLNH��,�IRU�RQH�GRQߞW�PDNH�D�ORW
SHU�WUDFNV��VR�,�UDWKHU�WKH\�WRRN�D�SHUFHQWDJH�RI�P\�UHYHQXH�OLNH�DPDGHD�PXVLF�GRHV���

0XVLF�DJJUHJDWRUV�DUH�WKXV�D�QHZ�JURXS�RI�LQWHUPHGLDULHV�WKDW�KDYH�SOD\HG�D
YLWDO�UROH�LQ�DUWLFXODWLQJ�WKH�YDOXH�RI�PXVLF�RYHU�WKH�SDVW�GHFDGH��)RUPLQJ�SDUW�RI
D� ZLGHU� WHFKQR�VRFLDO� HQVHPEOH� WKDW� FRQVWLWXWHV� WRGD\ߞV� GLJLWDO� PHGLD
LQIUDVWUXFWXUHV�� PXVLF� DJJUHJDWRUV� KDYH� DOVR� FRQWULEXWHG� WR� DQ� H[SHULHQFH� RI
GHYDOXDWLRQ�WKDW�WKHVH�VHUYLFHV�ZHUH�GHVLJQHG�WR�ILJKW7ߡ��KH�VPDOOHU�DQG�OLJKWHU
WKH�XQLYHUVDO�PXVLF� OLEUDU\�EHFRPHV�� WKH�KHDYLHU� LW� VHHPV� WR�SXOO�XV�GRZQߢ��DV
*HHUW�/RYLQN�KDV�VWDWHG���

$JJUHJDWLRQ�RI�VRXQGV�IURP�D�QXPEHU�RI�RQOLQH�GLVWULEXWRUV�VFDWWHUHG�DFURVV
WKH�LQWHUQHW�DJDLQ�VWUHVVHV�WKDW�6SRWLI\ߞV�GDWD�LQIUDVWUXFWXUH�QHHGV�WR�EH�JUDVSHG
LQ� LWV� KHWHURJHQHLW\� DQG� LQ� LWV� FDSDFLW\� WR� VFDOH�� 6WUHDPLQJ� VHUYLFHV�ZRXOG� QRW
KDYH� EHHQ� DEOH� WR� JDLQ� UDSLG�� JOREDO� SRSXODULW\� LI� LW� KDG� QRW� EHHQ� IRU� WKHLU
DJJUHJDWHG�� DEXQGDQW�EDFN� FDWDORJV�RI� FRQWHQW�� ,Q� FRXQWOHVV� LQWHUYLHZV��'DQLHO
(N� KDV� HPSKDVL]HG� WKH� LPSRUWDQFH� RI� EXLOGLQJ� D� YDVW� PXVLF� FDWDORJ�� LWK:ߡ
PXVLF��UHGLVFRYHU\�LV�D�FULWLFDO�SDUW�RI�KRZ�\RX�OLVWHQ�WR�PXVLFߢ����&RQVHTXHQWO\�
GXULQJ�WKH�SDVW�GHFDGH��WKH�QXPEHU�RI�WUDFNV�DYDLODEOH�IURP�PXVLF�UHWDLOHUV�DQG
VWUHDPLQJ�VLWHV�KDV�EHHQ�SURPRWHG�WR�HQWLFH�SURVSHFWLYH�OLVWHQHUV��,Q�PDQ\�ZD\V�



$SSOHߞV� L7XQHV� 6WRUH� VHW� WKH� WRQH� E\� SHUVLVWHQWO\� DGYRFDWLQJ� LWV� VZHOOLQJ� EDFN
FDWDORJ7ߡ��KH�L7XQHV�0XVLF�6WRUH�LQ�WKH�86��8.��)UDQFH�DQG�*HUPDQ\�RIIHUV�DQ
H[WHQVLYH�PXVLF�OLEUDU\�RI�RYHU���������VRQJV�LQ�HDFK�FRXQWU\ߢ��$SSOH�ERDVWHG
LQ� �������� 7RGD\�� DOO� VWUHDPLQJ� VHUYLFHV� RQ� WKH� PDUNHW� PDNH� VLPLODU� FODLPV�
6SRWLI\�DQG�$SSOH�0XVLF�QRZ�KDYH�ZHOO�RYHU����PLOOLRQ�VRQJV��3DQGRUD�FODLPV
WR� IHDWXUH����PLOOLRQ� WUDFNV�� DQG�6RXQG&ORXG�JLYHV� DFFHVV� WR�QR� OHVV� WKDQ����
PLOOLRQ�XVHU�DGGHG�WUDFNV��0RUH�PXVLF��LQGHHG��VHHPV�WR�EH�EHWWHU�PXVLF�

(YHU\� VWUHDP� PHDQV� SRWHQWLDOO\� LQFUHDVHG� UHYHQXH� IURP� DGYHUWLVHUV� LQ
6SRWLI\ߞV� DG�VXSSRUWHG� YHUVLRQ�� 6LQFH� 6SRWLI\� )UHH� RSHUDWHV� VLPLODUO\� WR
FRPPHUFLDO� UDGLR�� PRUH� VWUHDPV� DUH� HTXLYDOHQW� WR�PRUH� XVDJH�� ZKLFK� LV� ZKDW
DWWUDFWV� DGYHUWLVHUVߚDQ� LVVXH� WR� ZKLFK� ZH� ZLOO� UHWXUQ� LQ� FKDSWHU� ��� :H� KDYH
DUJXHG�HOVHZKHUH�WKDW�WKLV�LV�RQH�RI�WKH�UHDVRQV�ZK\�VWUHDPLQJ�VHUYLFHV�VXFK�DV
6SRWLI\�DJJUHJDWH�DOPRVW�LQGLVFULPLQDWHO\�DQG�DUH�PRUH�OLNHO\�WR�LQFOXGH��UDWKHU
WKDQ� UHMHFW�� YDULRXV� IRUPV� RI� �VHPL��DXWRPDWHG� PXVLF� DQG� VRXQGVߚHVSHFLDOO\
FRPSDUHG� WR� UHWDLOHUV� VXFK� DV� L7XQHV�� IURP� ZKLFK� XVHUV� SXUFKDVH� LQGLYLGXDO
GRZQORDGV����2QH�PLJKW� EH� VXUSULVHG� WR� ILQG� WKDW� 6SRWLI\� FRQWDLQV� WUDFNV�ZLWK
WLWOHV� VXFK� DV� �LUFUDIW$ߡ /DYDWRU\� $PELHQFHߢ�� �HLJKW:ߡ /RVV� +\SQRVLVߢ�� DU&ߡ
$ODUP� RQ� &LW\� 6LGH� 6WUHHWߢ�� �HDFK%ߡ 5DLQߢ�� DQG� �6SHQGߡ /HVV�6WRS� :DVWLQJ
0RQH\� 6XEOLPLQDO� 0HVVDJH� 7KHUDS\ߚߢQRW� WR� PHQWLRQ� WKH� RQH�KXQGUHG�WUDFN
DOEXP�&RUUHFW�:URQJ�6RXQG�(IIHFWV��:KLOH�WKHVH�WUDFNV�GR�QRW�DWWUDFW�FURZGV�RI
OLVWHQHUV��WKH\�DUH�DQ�LPSRUWDQW�SDUW�RI�WKH�PDUNHWLQJ�K\SH�DURXQGߡ�PRUH�PXVLFߢ
DQG� WKXV� SDUW� RI� WKH� �ߢDOO�\RX�FDQ�HDWߡ ELG� WKDW� VWUHDPLQJ� VHUYLFHV� RIIHU�� 7KH
PXOWLIDFHWHG� DQG� XQUHJXODWHG�PDUNHW� RI�PXVLF� DJJUHJDWLRQ� LV� WKH�PDLQ� UHDVRQ
ZK\�DOO�WKHVH�WUDFNV�DUH�DYDLODEOH�



)LJXUH����
,Q�0DUFK�������WKH�IXQN�EDQG�9XOISHFN�UHOHDVHG�WKH�FRQFHSWXDO�DOEXP�6OHHSLI\ߚZKLFK�FRQWDLQHG�VRPH�ILYH

PLQXWHV�RI�SXUH�VLOHQFHߚLQ�RUGHU�WR�FURZGIXQG�WKH�6OHHSLI\�7RXU��6FUHHQVKRW�SURYLGHG�E\�DXWKRUV�

$V� ZH� KDYH� SUHYLRXVO\� GHVFULEHG� LQ� WKH� LQWHUYHQWLRQ� RQ� RXU� UHFRUG� ODEHO
H[SHULPHQWV�� FXUUHQW� UHMHFWLRQ� FULWHULD� DW� PXVLF� DJJUHJDWRUV� DUH� PRUH� RU� OHVV
DUELWUDU\�� GHSHQGLQJ� RQ� ZKHWKHU� XVHUV� SD\� D� IHH� RU� QRW�� $JJUHJDWRUV� GLVDJUHH
DERXW� ZKHWKHU� WKH� VDPH� WUDFNV� DQG� DOEXPV� HYHQ� FRXQW� DV� PXVLF�� 7KH� OLQH
EHWZHHQ� PXVLF� DQG� QRQPXVLF�� DUWLVW� DQG� PDFKLQH� EHFRPHV� EOXUUHG�� %L]DUUH
WUDFNV� RQ�6SRWLI\ߚVXFK� DV� �2YHUFRPLQJߡ -RE�/RVV� �ߙ 3RVLWLYH�$IILUPDWLRQVߚߢ
PLJKW�QRW�FRPH�DFURVV�DV�PXVLF��EXW�WKH\�KDYH�SDVVHG�DQ�DJJUHJDWRU��6WLOO��UHFRUG
ODEHOV� DQG� DUWLVWV� H[SHFW� 6SRWLI\� WR� DFW� DV� D�ZDOOHG�RII� VWUHDPLQJ� VHUYLFH�ZLWK
SURIHVVLRQDO�RIIHULQJV�UDWKHU�WKDQ�D�VHPL�RSHQ�SODWIRUP��&RQVHTXHQWO\��VWUHDPLQJ
IUDXG� KDV� JHQHUDWHG� ZRUULHV� ZLWKLQ� WKH� PXVLF� LQGXVWU\�� QRW� OHDVW� VLQFH� PXVLF
KDFNV�� SUDQNV�� DQG� WULFNV� WHQG� WR�JHW� SXEOLF� DWWHQWLRQ��7KHVH�KDYH� LQFOXGHG� WKH
IXQN� EDQG� 9XOISHFN� DQG� LWV� FRQFHSWXDO� DOEXP�� 6OHHSLI\� �ZKLFK� FRQWDLQV� ILYH
PLQXWHV� DQG� VL[WHHQ� VHFRQGV� RI� SXUH� VLOHQFH��� WKH� EDQG� 2KP� 	� 6SRUW� DQG� LW
DSSOLFDWLRQ�(WHUQLI\��ZKHUHߚIRU�D�YHU\�VKRUW�WLPHߚRQH�FRXOG�HQWHU�WKH�QDPH�RI
D�IDYRULWH�DUWLVW�DQG�SOD\�VRQJV�RQ�UHSHDW�LQ�WKLUW\�RQH�VHFRQG�LQWHUYDOV�LQ�RUGHU
WR�PD[LPL]H�WKH�DUWLVWߞV�UHYHQXH��DQG�WKH�PXVLF�VSDPPHU�0DWW�)DUOH\��ZKR�KDV
SHUVRQDOO\�UHOHDVHG�RYHU�ILIWHHQ�WKRXVDQG�VRQJV�



)LJXUH����

7KH� VSUHDG� RI� LOOLFLW� RU� QRQߡ�RUJDQLFߢ� SURPRWLRQ� LQ� WKH� IRUP� RI� DXWRPDWHG
OLVWHQHUV� RQ� 6SRWLI\� DQG� RWKHU� VHUYLFHV� PD\� EH� VHHQ� DV� UHODWLQJ� WR� VLPLODU
DJJUHJDWLRQ�GHYDOXDWLRQ�PHFKDQLVPVߚDQG�WR�WKH�SDUDGR[LFDOO\�H[SDQGLQJ�EDFN
FDWDORJ�RI�XQKHDUG�PXVLF��$SSUR[LPDWHO\����SHUFHQW�RI�6SRWLI\ߞV�FDWDORJ�KDV�QRW
EHHQ� OLVWHQHG� WR� E\� DQ\RQH� HYHQ� RQFH�� 7KXV��PRUH�PXVLF� DOZD\V�PHDQV�PRUH
XQKHDUG� PXVLF�� $� VLWH� VXFK� DV� )RUJRWLI\� WHVWLILHV� WR� WKH� YDVW� DPRXQW� RI
DJJUHJDWHG�EXW�XQGLVFRYHUHG�FRQWHQW�� �0LOOLRQV�RIߡ VRQJV�RQ�6SRWLI\�KDYH�EHHQ
IRUJRWWHQ��/HWߞV�JLYH�WKHP�QHZ�OLIH�LQ�QHZ�HDUVߚ\RXUV��>$W�)RUJRWLI\@�ZH�ZHUH
VR�VKRFNHG�WR�OHDUQ�WKDW�PLOOLRQV�RI�6SRWLI\�VRQJV�KDG�EHHQ�SOD\HG�RQO\�SDUWLDOO\
RU�QHYHU�DW�DOO��$�PXVLFDO�WUDYHVW\��UHDOO\��6R�ZH�VHW�RXW�WR�JLYH�WKHVH�QHJOHFWHG
VRQJV�DQRWKHU�ZD\�WR�UHDFK�\RXU�HDUKROHV���7ߢKH�GDUN�VLGH�RI�DJJUHJDWLRQ�HTXDOV
SOHQW\�RIߡ�]RPELH�PXVLFߢ�RQ�6SRWLI\�



)LJXUH����
6WLOOV�IURP�WKH�SURPRWLRQDO�<RX7XEH�YLGHR�IRU�WKH�6OHHSLI\�7RXU��ZLWK�EDQGOHDGHU�-DFN�6WUDWWRQ�DVNLQJ�IDQV

WR�VWUHDP�WKH�DOEXP�RQ�UHSHDW��ZKLOH�VOHHSLQJ����5HSULQWHG�ZLWK�SHUPLVVLRQ�IURP�9XOISHFN�

7KH�5DGLR�/RRS�([SHULPHQW

:KHQ� PXVLF� EHFRPHV� GDWD� DQG� FRPHV� WR� UHVHPEOH� DOO� RWKHU� NLQGV� RI� GLJLWDO
FRQWHQW��LW�DOVR�FRPHV�WR�DGKHUH�WR�DOO�DVSHFWV�RI�FRPSXWDWLRQDO�ORJLFV��HYHQ�WKH
PRUH� DQQR\LQJ� RQHV�� 7KHUHIRUH�� ZH� ZRXOG� OLNH� WR� FRQFOXGH� WKLV� FKDSWHU� E\
GHVFULELQJ�RQH�H[SHULPHQWߚUHODWHG�WR�WKH�SUHYLRXV�GLVFXVVLRQ�RQ�DJJUHJDWLRQߚ
WKDW�ZH�FRQGXFWHG�DW�+XPODE��7KH�H[SHULPHQW�SURSRVHV�D�VHW�RI�PHWKRGRORJLHV
IRU� SHUIRUPLQJ� KXPDQLVW� LQTXLULHV� RQ� �ߢPLGVL]Hߡ GDWD� DQG� EODFN�ER[HG� PHGLD
VHUYLFHV��VXFK�DV�6SRWLI\��WKDW�LQFUHDVLQJO\�VHUYH�DV�NH\�GHOLYHU\�PHFKDQLVPV�IRU
FXOWXUDO�JRRGV��$V�ZLWK�VRPH�RI�RXU�SULRU�LQWHUYHQWLRQV��WKH�H[SHULPHQW�XVHG�ERWV
DV�UHVHDUFK�LQIRUPDQWV�DQG�VRXJKW�WR�FULWLFDOO\�LQYHVWLJDWH�DJJUHJDWLRQ�RI�PXVLF
DQG�WKH�SURVSHFWLYH�OXUH�RI�LQILQLWH�DUFKLYHV�YLD�WKH�UDGLR�IXQFWLRQDOLW\�RI�6SRWLI\�

7KURXJK� XQNQRZQ� DOJRULWKPV�� 6SRWLI\� 5DGLR� RIIHUV� XVHUV� D� SRWHQWLDOO\
XQOLPLWHG� DYHQXH� RI�PXVLF� GLVFRYHU\� GXH� WR� WKH� VHUYLFHߞV� YDVW� EDFN� FDWDORJ� RI
DJJUHJDWHG� FRQWHQW�� 7KH� VHUYLFH�� KRZHYHU�� KDV� EHHQ� VHYHUHO\� FULWLFL]HG�� V,ߡ
6SRWLI\�5DGLR� EURNHQ"ߢ�� �RZ+ߡ GR� ,� JHW� 6SRWLI\� WR� VWRS� SOD\LQJ� WKH� VDPH� IHZ
VRQJV�IRU�HYHU\�DUWLVWV�>VLF@"ߢ�RZ�GR�,�WHDFK�D�6SRWLI\�UDGLR�VWDWLRQ�WR�SOD\�D+ߡ�
ZLGHU�DUUD\�RI�VRQJV"ߢ��SXUSRVHIXOO\�WHUULEOHߨ�V�WKH�6SRWLI\�VWUHDPLQJ�UDGLR,ߡ�
ZLWK� WKH� LQWHQWLRQ�RI� WU\LQJ� WR�JHW�SHRSOH� WR�XSJUDGH"ߢ���$V� WKHVH�TXHULHV� IURP
WKH�ZHEVLWH�4XRUD�LQGLFDWH��QRW�RQO\�GR�PDQ\�XVHUV�GLVOLNH�6SRWLI\�5DGLR��WKH\
KDYH�HYHQ�DFFXVHG�LW�RI�SOD\LQJ�WKH�VDPH�DUWLVWV�RYHU�DQG�RYHU�

:H� KDYH� DOVR� GLVFXVVHG� VLPLODU� LVVXHV� ZLWK� WKH� SRRU� SHUIRUPDQFH� RI� WKH
6SRWLI\� 5DGLR� DOJRULWKP�� 6XFK� DVVXPSWLRQV� UHYHDO� D� QRUPDWLYH� FODLP� WKDW� WKH



UDGLR�DOJRULWKP�VKRXOG�SURGXFH�DSW�UHFRPPHQGDWLRQV��,Q�RUGHU�WR�DQVZHU�DW�OHDVW
VRPH� RI� WKHVH� LVVXHV�� ZH� GHFLGHG� WR� VHW� XS� DQ� H[SHULPHQW� WKDW� ZRXOG� H[SORUH
6SRWLI\�5DGLR��2XU�REMHFWLYH�ZDV�WR�XQFRYHU�ZK\�ZH�UDUHO\�OLNHG�WKH�VRQJV�WKDW
WKH�UDGLR�DOJRULWKPV�VXJJHVWHG�ZH�VKRXOG�OLNH��%XW�JLYHQ�QRUPDWLYH�DVVXPSWLRQV
DERXW�WKH�ZD\V�LQ�ZKLFK�6SRWLI\�5DGLR�RXJKW�WR�ZRUN��WKH�UHVHDUFK�TXHVWLRQ�DOVR
KLQWHG� DW� WKH� ZD\V� LQ� ZKLFK� DOJRULWKPLF� PXVLF� GLVFRYHU\� WRGD\� IHDWXUHV� DQG
SURPRWHV� VRPH�DUWLVWVߚDQG�REVWUXFWV�RWKHUV��+HQFH�� D� VRIWZDUH�GULYHQ�FXOWXUDO
DQDO\VLV�RI�PXVLF�GHOLYHU\�PHFKDQLVPV�FRXOG�SRWHQWLDOO\�UHYHDO� WKH�DOJRULWKPLF
IODZV� WKDW� UHJXODWH�PXVLF� UHFRPPHQGDWLRQV� WR� WKH�GHWULPHQW�RI� D�PRUH�GLYHUVH
OLVWHQLQJ� H[SHULHQFH�� PDNLQJ� OHVV� URRP� IRU� HPHUJLQJ� PXVLFLDQV� RU� QHJOHFWHG
JHQUHV��ZLWK�HFRQRPLF�UDPLILFDWLRQV��

2XU� H[SHULPHQW� DWWHPSWHG� WR� DQDO\]H� WKH� SRVVLEOH� OLPLWDWLRQV� IRXQG�ZLWKLQ
�RI�PXVLF�VWUHDPLQJ�VHUYLFHV�VXFK�DV�6SRWLI\��)RU�FRPPHUFLDOߢLQILQLWH�DUFKLYHVߡ
UHDVRQV�� 6SRWLI\� 5DGLR� FODLPV� WR� EH� ERWK� SHUVRQDOL]HG� DQG� QHYHU� HQGLQJ�� 2XU
K\SRWKHVLV��KRZHYHU��ZDV�WKDW�6SRWLI\�5DGLR�GLG�QRW�FRQVLVW�RI�DQ�LQILQLWH�VHULHV
RI�VRQJV��5DWKHU��PXVLF�VHHPHG� WR�EH�GHOLYHUHG� LQ� OLPLWHG� ORRS�SDWWHUQV�� ,I�RXU
K\SRWKHVLV� KHOG� WUXH�� ZKDW� ZRXOG� VXFK� ORRS� SDWWHUQV� ORRN� OLNH"� ,Q� RUGHU� WR
DQVZHU�WKHVH�TXHVWLRQV��ZH�VHW�XS�DQ�H[SHULPHQW�ZLWK�WKH�SXUSRVH�RI�H[DPLQLQJ
6SRWLI\�5DGLR�ORRSV��2XU�ORRSV�ZHUH�FRQVWUXFWHG�XVLQJߡ�����ERW� OLVWHQHUVߢ��$OO
RI� RXU� ERWV� ZHUH� 6SRWLI\� )UHH� XVHUV� ZLWK� OLWHUDOO\� QR� WUDFN� UHFRUGߚWKH\� KDG
��QR�PXVLF�EHIRUHߢKHDUGߡ WKH\�ZHUH�SXW� LQWR� DFWLRQ��2XU�SULPDULO\� LQWHUHVW�ZDV
QRW� WKH� SHUVRQDOL]HG� UHFRPPHQGDWLRQV� WKDW� 6SRWLI\ߞV� DOJRULWKPV� RIIHUHG� EXW
UDWKHU�KRZ�6SRWLI\�5DGLR�IXQFWLRQHG�JHQHULFDOO\��0RUHRYHU��SURYLGLQJ�DOO�RI�RXU
ERWV�ZLWK�D�SHUVRQDO�WUDFN�UHFRUG�ZRXOG�KDYH�EHHQ�LPSUDFWLFDO��LI�QRW�LPSRVVLEOH�
WR� DFFRPSOLVK�� ,Q� DGGLWLRQ�� DV� YLUWXDO� LQIRUPDQWV�� RXU� ERWV� GLG� QRW� H[SOLFLWO\
FROOHFW�LQIRUPDWLRQ��7KH\�ZHUH�SURJUDPPHG�DQG�GHVLJQHG�WR�VHDUFK�IRU�D�WUDFN�
UHWULHYH� VXEVHTXHQW� VRQJV�� SDUWLDOO\� LQWHUDFW�� DQG� �PRVW� LPSRUWDQWO\�� ORJ� GDWD
FDXVHG�E\�GLIIHUHQWߡ�DFWLRQVߢ�

,I�RQH�RI�RXU�DLPV�ZLWK�WKH�H[SHULPHQW�ZDV�WR�VWXG\�WKH�UHSHWLWLYHQHVV�LQ�ORRS
SDWWHUQV��DQRWKHU�K\SRWKHVLV�ZDV�WKDW�WKH�VL]H�DQG�VWUXFWXUH�RI�UDGLR�ORRSV�PLJKW
GHSHQG�RQ�PXVLF�JHQUHV�DV�ZHOO�DV�SRSXODULW\��:H�GHFLGHG�WR�OHW�RXU�ERWVߡ�OLVWHQߢ
WR�ERWK�D�KLW�VRQJ�DQG�D�OHVV�SRSXODU�WUDFN�ZLWK�VRPH�FRQWH[WXDO�VLPLODULW\��7KHQ�
DOO� RI� RXU� ERWV�ZRXOG� VWDUW� D� UDGLR� FKDQQHO� EDVHG� RQ� 6ZHGLVK�PXVLF� IURP� WKH
����V�DQG� OLVWHQ� IRU� WZHQW\�IRXU�KRXUV��$�PDMRU� DQG�D�PLQRU� H[SHULPHQW�ZHUH
FRQGXFWHG��,Q�WKH�ILUVW�URXQG������RI�RXU�ERWV��DOWKRXJK�PDQ\�HYHQWXDOO\�IDLOHG
EHFDXVH�RI�YDULRXV� WHFKQRORJLFDO�SUREOHPV�� VWDUWHG�6SRWLI\�5DGLR�EDVHG�RQ� WKH
KLJKO\�SRSXODU�$%%$�VRQJߡ�'DQFLQJ�4XHHQߢ���������ZKLFK�KDV�EHHQ�VWUHDPHG



VRPH� VL[W\�ILYH�PLOOLRQ� WLPHV�RQ�6SRWLI\��7KH� VHFRQG� URXQG�RI� ERWV� ���� LQ� DOO�
ZLWK�D� IHZ�IDLOXUHV��VWDUWHG�D� UDGLR�FKDQQHO�XVLQJ� WKH�VLJQLILFDQWO\� OHVV�SRSXODU
��E\�6ZHGLVK�SURJUHVVLYH�URFN�EDQG�5¥Jߢ4XHHQ�RI�'DUNQHVVߡ L�5\JJHQ��������
ZLWK� DSSUR[LPDWHO\� WHQ� WKRXVDQG� VWUHDPV�� 7KH� ERWV� ZHUH� WR� GRFXPHQW� DOO
VXEVHTXHQW� WUDFNV� SOD\HG� LQ� WKH� UDGLR� ORRS�� DV� ZHOO� DV� WR� LQWHUDFW� GLIIHUHQWO\
ZLWKLQ�WKH�6SRWLI\�ZHE�FOLHQW�DV�DQߡ�REHGLHQWߢ�ERW�OLVWHQHU��Dߡ�OLNHUߢ��Dߡ�GLVOLNHUߢ�
RU� D� �ߢ�VNLSSHUߡ 7KH� LQWHUDFWLRQV�ZHUH� GRFXPHQWHG�� LQFOXGLQJ� WUDFNV� DQG� DUWLVWV
SOD\HG��DV�ZHOO�DV�EUHDNV�IRU�DGYHUWLVHPHQWV�

(OVHZKHUH�� ZH� KDYH� GHVFULEHG� LQ� GHWDLO� WKH� UHVXOWV� RI� RXU� 6SRWLI\� 5DGLR
H[SHULPHQW����7KH�ILUVW�WKLQJ�WR�QRWH�LV�WKDW�LW�LV�SRVVLEOH�WR�PHDVXUH�ORRS�SDWWHUQV
RQ� 6SRWLI\� 5DGLR�� :RUNLQJ� ZLWK� ERWV� DV� UHVHDUFK� LQIRUPDQWV� DOORZHG� XV� WR
PRQLWRU� WKH� ORJV� WKH\� SURGXFHG� DQG� WKHUHE\� HPSLULFDOO\� VXVWDLQ� FODLPV� RI
UHSHWLWLYHQHVV� ZLWKLQ� 6SRWLI\� 5DGLR�� 7KH� UHJXODULW\� RI� SDWWHUQV� ZDV� FOHDU�� DQG
PXVLF� ORRSV� ZHUH� GHILQLWLYHO\� QRW� HQGOHVV�� 2Q� WKH� FRQWUDU\�� WKH\� GLVSOD\HG� D
UHSHDWHG� SDWWHUQ� ZLWK� RQO\� VOLJKW� YDULDWLRQV� DFFRUGLQJ� WR� ZKLFK� DUWLVW� D� UDGLR
VWDWLRQ�ZDV� EDVHG� RQ�� )RU� LQVWDQFH�� WKH� VSHFLILF� WUDFN� WKDW�ZH� EDVHG� RXU� UDGLR
VWDWLRQV� RQ� NHSW� UHWXUQLQJ� LQ� WKH� ERW� SOD\OLVWV�� ,I� D� UDGLR� ORRS� VWDUWHG� ZLWK
�DQFLQJ'ߡ 4XHHQߢ�� LW� ZDV� SOD\HG� DJDLQ� E\� WKH� 6SRWLI\� 5DGLR� DOJRULWKPV� DIWHU
DERXW�ILIW\�WUDFNV��%RWV�OLVWHQLQJ�WR�D�UDGLR�VWDWLRQ�EDVHG�RQ4ߡ�XHHQ�RI�'DUNQHVVߢ
GLVSOD\HG� D� VLPLODU� WHQGHQF\�� EXW� ZLWK� WKH� GLIIHUHQFH� WKDW� WKH� VRQJ� ZDV� QRW
UHSHDWHG� DV� RIWHQ� DV� �DQFLQJ'ߡ 4XHHQߢ� DQG� DW� ORQJHU� LQWHUYDOV� �UHJXODUO\� DIWHU
VRPH�VHYHQW\�WUDFNV�RU�VR��

$�SUHOLPLQDU\�FRQFOXVLRQ�WR�GUDZ�IURP�WKH�H[SHULPHQWV�ZLWK�6SRWLI\�5DGLR�LV
WKDW� VLPLODU� DUWLVWV� UHDSSHDUHG� IUHTXHQWO\� ZLWKLQ� DOO� ERW� SOD\OLVWV�� 0XVLF
UHFRPPHQGDWLRQ� DOJRULWKPV� DW� 6SRWLI\� GLG� QRW� UHDOO\� WDNH� DGYDQWDJH� RI� WKH
DUFKLYDO�LQILQLW\�RI�WKH�VHUYLFH��7KXV��LI�6SRWLI\�5DGLR�LV�DERXW�SHUVRQDOL]DWLRQ�RI
FRQWHQW�� DV� WKH� FRPSDQ\� FODLPV�� WKHQ� WKH� UHFRPPHQGDWLRQ� DOJRULWKPV� ZHUH� D
GLVDSSRLQWPHQW�� $Q� HYHQ� PRUH� WURXEOLQJ� UHVXOW�� DW� OHDVW� IRU� 6SRWLI\�� ZDV� WKDW
UDGLR� ORRSV� WHQGHG� WR� ORRN� PRUH� RU� OHVV� WKH� VDPH�� LQGHSHQGHQW� RI� ERW
FKDUDFWHULVWLFV��*LYLQJ�6SRWLI\�5DGLR� WKH� XVHU� IHHGEDFN� RI� �WKXPEVߡ XSߢ� �OLNH��
�ߢWKXPEV�GRZQߡ �GLVOLNH���RU� VNLS�GLG�QRW�SURGXFH�VLJQLILFDQW�GLIIHUHQFHV� LQ� WKH
UHVXOWV�



)LJXUH����
)LYHߡ�VRQJ�ORRSVߢ�RQ�6SRWLI\�5DGLR��DV�OLVWHQHG�WR�E\�RQH�RI�RXU�SUHSURJUDPPHG�ERWV��7KH�UDGLR�ORRS�EHJDQ
ZLWK�$%%$ߞVߡ�'DQFLQJ�4XHHQߢ��LQ�WKH�PLGGOH��DQG�UHSHDWHG�WKH�VDPH�WUDFN�DQ�DGGLWLRQDO�ILYH�WLPHV��GXULQJ

D�WZHQW\�IRXU�KRXU�LQWHUYHQWLRQ��

2QH�UHVXOW�RI�WKH�H[SHULPHQWV�ZDV�WKHUHIRUH�WKDW�PXVLF�ORRS�SDWWHUQV�EDVLFDOO\
ORRNHG�WKH�VDPH��UHJDUGOHVV�RI�LQWHUDFWLRQ�ZLWKLQ�WKH�6SRWLI\�ZHE�FOLHQW��$QRWKHU
JHQHUDO� FRQFOXVLRQ� ZDV� WKDW� WKH� UHFRPPHQGDWLRQ� DELOLW\� RI� 6SRWLI\� 5DGLR� LV
H[DJJHUDWHG�� 7KH� FODLP� WKDW� �WKHߡ PRUH� \RX� SHUVRQDOL]H�� WKH� EHWWHU� WKH� PXVLF
JHWVߢ� VKRXOG� EH� SHUFHLYHG� DV� D� PHQGDFLRXV� FRPSDQ\� FODLP� XVHG� WR� DWWUDFW
OLVWHQHUV�DQG�VWLU�FRPPHUFLDO�LQWHUHVW�LQ�WKH�UDGLR�IXQFWLRQDOLW\��ZKHQ�WKH�VHUYLFH
ZDV� QHZ��� <HW�� VLQFH� FRPSODLQWV� ZHUH� PDGH� ULJKW� DIWHU� WKH� ODXQFK� RI� 6SRWLI\
5DGLR�� LW� LV� OLNHO\� WKDW� WKH� UHFRPPHQGDWLRQ� IXQFWLRQDOLW\�ZDV� IODZHG� IURP� WKH
VWDUW�� 7KH� SXEOLF� FULWLTXHV� RQ�4XRUD� RI� WKH� LQDGHTXDWH� IXQFWLRQDOLW\� RI� 6SRWLI\
5DGLR�ZHUH�WKXV�VSRW�RQ�

7RGD\��WKH�WHFKQRORJ\�VHHPV�WR�KDYH�FDXJKW�XSߚEXW�QRW�LQ�D�UDGLR�VHWWLQJ��,Q
UHFHQW�\HDUV��6SRWLI\�KDV�SXW�ZD\�PRUH�HPSKDVLV�RQ�LWVߡ�'LVFRYHU�:HHNO\ߢ�DQG
�SOD\OLVWV�WKDQ�RQ�LWV�UDGLR�IXQFWLRQDOLW\��,Q�VKRUW��WKHUH�VHHPV�WRߢ5HOHDVH�5DGDUߡ
EH� D� SDUWLFXODU� WHFK�PXVLFDO� UHFRPPHQGDWLRQ� QDUUDWLYH� VWUHWFKLQJ� IURP�6SRWLI\
5DGLR� ������� WR� �ߢ\LVFRYHU�:HHNO'ߡ ������� DQG� �5HOHDVHߡ 5DGDUߢ� �������� 7KH
ODWWHU� LV�GLIIHUHQW� IURPߡ�'LVFRYHU�:HHNO\ߢ� LQ� WKDW� LWV� WUDFNV�DUH�EUDQG�QHZ�DQG
KDYH�QR� OLVWHQLQJ�GDWD�� ,QVWHDG��6SRWLI\� UHOLHV�RQ�D�VROXWLRQ� WKDW� WULHV� WR�SUHGLFW
ZKR�ZLOO� HQMR\�D� VRQJ�E\�DQDO\]LQJ� WKH�DXGLR� VLJQDO�� ,Q� WKH�HQG�� LW� VHHPV� WKDW



WUDGLWLRQDO� UDGLR� UHFRPPHQGDWLRQV� DSSHDU� WR� EH� OHVV� VLJQLILFDQW� IRU� 6SRWLI\�� DW
OHDVW�LQ�FRPSDULVRQ�WR�RWKHU��QHZHU�W\SHV�RI�VXJJHVWLRQV��$V�VWUHDPLQJ�PXVLFߚ
DQG�QRW�UDGLRߚKDV�EHFRPH�WKH�GHIDXOW�OLVWHQLQJ�PRGH��LW�LV�KDUGO\�VXUSULVLQJ�WKDW
WKH� UDGLR� PHWDSKRU� ZRXOG� JUDGXDOO\� ORVH� LWV� SRSXODULW\� DQG� FRQVHTXHQWO\� EH
ODUJHO\�UHSODFHG�ZLWK�QHZ�FRPSXWDWLRQDO�UHFRPPHQGDWLRQ�IRUPDWV�EDVHG�RQ�WDVWH
SURILOHV�� VRQJ� LGHQWLILFDWLRQ�� DQG� GLJLWDO� ILQJHUSULQWV��0XVLF�� LQ� RWKHU�ZRUGV�� LV
QRZ�PDGH�RI�RWKHU�NLQGV�RI�ILOHV�

1RWHV

��� 6SRWLI\� 7HDP�� �\6SRWLIߡ 3DLQWV� ,W� %ODFN� ZLWK� 1HZ� /RRN� IRU� :LQGRZV� 3KRQHߢ�� 6SRWLI\� 1HZV� �EORJ��
-DQXDU\�����������KWWSV���QHZV�VSRWLI\�FRP�XV������������QHZ�ORRN�IRU�ZLQGRZV�SKRQH��

���/DQH�'H1LFROD8)ߡ��/$��&RGHF��$3,��2Q�WKH�2SDFLW\�RI�'LJLWDO�&XOWXUHߢ��LQ�0RYLQJ�'DWD��7KH�L3KRQH
DQG�WKH�)XWXUH�RI�0HGLD��HG��3HOOH�6QLFNDUV�DQG�3DWULFN�9RQGHUDX��1HZ�<RUN��&ROXPELD�8QLYHUVLW\�3UHVV�
����ߙ����������

��� -HUHP\�:DGH�0RUULV�� 6HOOLQJ� 'LJLWDO� 0XVLF�� )RUPDWWLQJ� &XOWXUH� �%HUNHOH\�� 8QLYHUVLW\� RI� &DOLIRUQLD
3UHVV�������������

���%ULDQ�/DUNLQ�� �7KH�3ROLWLFVߡ DQG�3RHWLFV�RI� ,QIUDVWUXFWXUHߢ��$QQXDO�5HYLHZ�RI�$QWKURSRORJ\� ��� �������
�����ߙ��� GRL���������DQQXUHY�DQWKUR���������������� DQG� $QGHUV� %ORN�� 0RH� 1DND]RUD�� DQG� %ULW� 5RVV
:LQWKHUHLN�� �QIUDVWUXFWXULQJ,ߡ (QYLURQPHQWVߢ�� 6FLHQFH� DV� &XOWXUH� ���� QR�� �� �������� ��
GRL�������������������������������

���7KLV� W\SH�RI�VFKRODUO\� OLWHUDWXUH�RQ�FRPSXWDWLRQDO�PHGLD� LV�QDWXUDOO\�KHWHURJHQHRXV�DQG�YDVWߚEXW�DOVR
GULYHQ� E\� D� FRPPRQ� LQWHUHVW�� HYHQ� LI� VHSDUDWH�PHGLD�PRGDOLWLHV� DUH� LQYHVWLJDWHG�� 3XEOLFDWLRQV� WKDW� KDYH
LQVSLUHG�XV�LQFOXGH�WKH�IROORZLQJ��0DWWKHZ�*��.LUVFKHQEDXP��0HFKDQLVPV��1HZ�0HGLD�DQG�WKH�)RUHQVLF
,PDJLQDWLRQ��&DPEULGJH��0$��0,7�3UHVV���������:HQG\�+XL�.\RQJ�&KXQ��3URJUDPPHG�9LVLRQV��6RIWZDUH
DQG� 0HPRU\� �&DPEULGJH�� 0$�� 0,7� 3UHVV�� ������� -RQDWKDQ� 6WHUQH��03��� 7KH� 0HDQLQJ� RI� D� )RUPDW
�'XUKDP��1&��'XNH�8QLYHUVLW\� 3UHVV�� �������:ROIJDQJ� (UQVW��'LJLWDO�0HGLD� DQG� WKH� $UFKLYH�� HG�� -XVVL
3DULNND��0LQQHDSROLV��8QLYHUVLW\�RI�0LQQHVRWD�3UHVV���������5LFKDUG�5RJHUV��'LJLWDO�0HWKRGV��&DPEULGJH�
0$��0,7�3UHVV��������� DQG�5REHUW�:��*HKO��5HYHUVH�(QJLQHHULQJ�6RFLDO�0HGLD�� 6RIWZDUH��&XOWXUH�� DQG
3ROLWLFDO�(FRQRP\�LQ�1HZ�0HGLD�&DSLWDOLVP��3KLODGHOSKLD��7HPSOH�8QLYHUVLW\�3UHVV��������

���0LUNR� 7RELDV� 6FK¤IHU� DQG� .DULQ� YDQ� (V�� HGV���7KH� 'DWDILHG� 6RFLHW\�� 6WXG\LQJ� &XOWXUH� WKURXJK� 'DWD
�$PVWHUGDP��$PVWHUGDP�8QLYHUVLW\�3UHVV������������

���-HDQ�&KULVWRSKH�3ODQWLQ�HW�DOߡ���,QIUDVWUXFWXUH�6WXGLHV�0HHW�3ODWIRUP�6WXGLHV�LQ�WKH�$JH�RI�*RRJOH�DQG
)DFHERRN�1ߢ�HZ�0HGLD�	�6RFLHW\�����QR��������������������GRLߙ��������������������������

���)RU�D�GLVFXVVLRQ��VHH�7DUOHWRQ�*LOOHVSLH7ߡ��KH�3ROLWLFV�RI3ߝ�ODWIRUPV�1ߢߞ�HZ�0HGLD�	�6RFLHW\�����QR���
�������� �����ߙ��� GRL��������������������������� *DQDHOH� /DQJORLV� DQG� *UHJ� (OPHU�� �7KHߡ 5HVHDUFK
3ROLWLFV�RI�6RFLDO�0HGLD�3ODWIRUPVߢ��&XOWXUH�0DFKLQH�����������KWWSV���ZZZ�FXOWXUHPDFKLQH�QHW�LQGH[�SKS
�FP�DUWLFOH�YLHZ���������� DQG� -RV©� YDQ�'LMFN��7KH� &XOWXUH� RI� &RQQHFWLYLW\�� $� &ULWLFDO� +LVWRU\� RI� 6RFLDO
0HGLD��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������

���'XULQJ�WKH�VSULQJ�RI�������6SRWLI\ߞV�HYHQW�GHOLYHU\�V\VWHP�ZDV�GHVFULEHG�LQ�GHWDLO�LQ�WKUHH�ORQJ�SRVWV�RQ
WKH�6SRWLI\� /DEV� EORJ�� 6HH� ,JRU�0DUDYLÇ�� �Vߞ\6SRWLIߡ (YHQW�'HOLYHU\7ߚKH�5RDG� WR� WKH�&ORXGߢ�� SWV�� ��ߙ�
6SRWLI\� /DEV� �EORJ��� )HEUXDU\� ���� ������ KWWSV���ODEV�VSRWLI\�FRP������������VSRWLI\V�HYHQW�GHOLYHU\�WKH�



URDG�WR�WKH�FORXG�SDUW�L��� 0DUFK� ��� ������ KWWSV���ODEV�VSRWLI\�FRP������������VSRWLI\V�HYHQW�GHOLYHU\�WKH�
URDG�WR�WKH�FORXG�SDUW�LL���DQG�0DUFK�����������KWWSV���ODEV�VSRWLI\�FRP������������VSRWLI\V�HYHQW�GHOLYHU\�
WKH�URDG�WR�WKH�FORXG�SDUW�LLL��

���� -HUHP\�:DGH�0RUULV�� �XUDWLRQ&ߡ E\� &RGH�� ,QIRPHGLDULHV� DQG� WKH� 'DWD�0LQLQJ� RI� 7DVWHߢ��(XURSHDQ
-RXUQDO�RI�&XOWXUDO�6WXGLHV�����QRVߙ������������������GRLߙ�����������������������������

��7KH�(FKR�1H[W�%ORJ��'HFHPEHU�����������KWWSߢ�7KH�(FKR�1HVW�3RZHUV�6SRWLI\�5DGLRߡ������EORJ�HFKRQHVW
�FRP�SRVW�������������VSRWLI\�UDGLR�WKH�HFKR�QHVW�

����$QG\� )L[PHU�� �\6SRWLIߡ 6DLG�'HYHORSLQJ� 3DQGRUD�/LNH�2QOLQH�5DGLR� 6HUYLFHߢ��%ORRPEHUJ��$SULO� ���
������ KWWSV���ZZZ�EORRPEHUJ�FRP�QHZV�DUWLFOHV������������VSRWLI\�VDLG�GHYHORSLQJ�SDQGRUD�OLNH�RQOLQH�
UDGLR�VHUYLFH�

����7KH�(FKR�1HVW6ߡ��SRWLI\�$FTXLUHV�WKH�(FKR�1HVWߢ��SUHVV�UHOHDVH��0DUFK����������KWWS���WKH�HFKRQHVW�FRP
�SUHVVUHOHDVHV�VSRWLI\�DFTXLUHV�HFKR�QHVW��

���� )RU� D� IXUWKHU� GLVFXVVLRQ�� VHH� 0DULD� (ULNVVRQ�� �ORVH&ߡ 5HDGLQJ� %LJ� 'DWD�� 7KH� (FKR� 1HVW� DQG� WKH
3URGXFWLRQ�RI��5RWWHQ��0XVLF�0HWDGDWDߢ��)LUVW�0RQGD\�����QR������������GRL���������IP�Y��L�������

����%HQ�3RSSHU7ߡ��DVWHPDNHU��+RZ�6SRWLI\ߞV�'LVFRYHU�:HHNO\�&UDFNHG�+XPDQ�&XUDWLRQ�DW�,QWHUQHW�6FDOHߢ�
9HUJH��6HSWHPEHU�����������KWWSV���ZZZ�WKHYHUJH�FRP�������������������VSRWLI\�GLVFRYHU�ZHHNO\�RQOLQH�
PXVLF�FXUDWLRQ�LQWHUYLHZ�

����$QQH�+HOPRQG7ߡ��KH�3ODWIRUPL]DWLRQ�RI�WKH�:HE��0DNLQJ�:HE�'DWD�3ODWIRUP�5HDG\�6ߢ�RFLDO�0HGLD��
6RFLHW\����QR������������GRL��������������������������

����'DQLHO�(N6ߡ��SRWLI\�,QWURGXFHV�0XVLF�WR�<RXU�6RFLDO�/LIH�6ߢ�SRWLI\�1HZV��EORJ���6HSWHPEHU����������
KWWSV���QHZV�VSRWLI\�FRP�VH������������VSRWLI\�DQG�IDFHERRN��

���� 9LQD\� 6HWW\� HW� DO��� �7KH�+LGGHQߡ 3XE�6XE� RI� 6SRWLI\ߢ�� LQ�3URFHHGLQJV� RI� WKH� �WK� $&0� ,QWHUQDWLRQDO
&RQIHUHQFH� RQ� 'LVWULEXWHG� (YHQW�%DVHG� 6\VWHPV� �'(%6� ����ߞ �1HZ� <RUN�� $&0�� ������� ����ߙ���
GRL�������������������������

����&RXUWQH\�%R\G�0\HUV7ߡ��KH�1HZ�6SRWLI\�3ODWIRUP�,QWHJUDWHV�ZLWK�$SSV�/LNH�6RQJNLFN��3LWFKIRUN�DQG
0RUH�1ߢ�H[W�:HE��1RYHPEHU�����������KWWSV���WKHQH[WZHE�FRP�LQVLGHU������������WKH�QHZ�VSRWLI\�SODWIRUP
�LQWHJUDWHV�ZLWK�DSSV�OLNH�VRQJNLFN�SLWFKIRUN�DQG�PRUH�

���� 6SRWLI\�� �,6SRWLI\�$SSV�$3ߡ �'LVFRQWLQXHG�ߢ�� 6SRWLI\�'HYHORSHU��2FWREHU� ���� ������ KWWSV���GHYHORSHU
�VSRWLI\�FRP�WHFKQRORJLHV�DSSV��

����-RKQ�3DXO�7LWORZߡ��:K\�,�6KXW�2II�)DFHERRNߞV�6SRWLI\� ,QWHJUDWLRQ�5ߢ�HDG:ULWH��1RYHPEHU����������
KWWS���UHDGZULWH�FRP������������ZK\BLBVKXWBRIIBIDFHERRNVBVSRWLI\BLQWHJUDWLRQ��

����'LHJR�3ODQDV�5HJRߡ��:KDW�<RX�6KDUH�DQG�+RZ�WR�&RQWURO�,W�6ߢ�SRWLI\�1HZV��EORJ���6HSWHPEHU����������
KWWSV���QHZV�VSRWLI\�FRP�VH������������ZKDW�WR�VKDUH��

����6WHSKHQ�3KLOOLSV��#PDZVRQJX\�1ߡ��RZ�3OD\LQJ��7ZLWWHU��PXVLF�7ߢ�ZLWWHU�EORJ��$SULO�����������KWWSV���
EORJ�WZLWWHU�FRP������QRZ�SOD\LQJ�WZLWWHU�PXVLF�

����1LFN�6XPPHUV6ߡ��SRWLI\�WR�2IIHU�,Q�'DVK��9RLFH�$FWLYDWHG�0XVLF�6WUHDPLQJ�LQ�9ROYR�&DUV�ZLWK�6HQVXV
&RQQHFWHG�7RXFK�1ߢ�H[W�:HE��0DUFK����������KWWSV���WKHQH[WZHE�FRP�PHGLD������������VSRWLI\�WHDPV�XS�
ZLWK�YROYR�WR�RIIHU�YRLFH�DFWLYDWHG�PXVLF�VWUHDPLQJ�LQ�FDUV�ZLWK�VHQVH�FRQQHFWHG�WRXFK��

����6SRWLI\�7HDP6ߡ��SRWLI\�3DUWQHUV�ZLWK�7LQGHU�WR�6ZLSH�8S�WKH�9ROXPH�6ߢ�SRWLI\�1HZV��EORJ���6HSWHPEHU
����������KWWSV���QHZV�VSRWLI\�FRP�XV������������VSRWLI\�SDUWQHUV�ZLWK�WLQGHU�WR�VZLSH�XS�WKH�YROXPH��

���� &DQGLFH� .DW]�� �8SGDWHGߡ 7HUPVߢ�� 6SRWLI\�1HZV� �EORJ��� $XJXVW� ���� ������ KWWSV���QHZV�VSRWLI\�FRP�XV



������������XSGDWHG�WHUPV��

����$OH[�+HUQ�DQG�-HQQLIHU�5DQNLQ6ߡ��SRWLI\ߞV�&KLHI�([HFXWLYH�$SRORJLVHV�DIWHU�8VHU�%DFNODVK�RYHU�1HZ
3ULYDF\�3ROLF\ߢ��*XDUGLDQ��$XJXVW�����������KWWSV���ZZZ�WKHJXDUGLDQ�FRP�WHFKQRORJ\������DXJ����VSRWLI\
�IDFHV�XVHU�EDFNODVK�RYHU�QHZ�SULYDF\�SROLF\�

���� +HQULN� 3HWWHUVVRQ� �#FDUQDOL]HU��� 7ZLWWHU�� $XJXVW� ���� ������ KWWSV���WZLWWHU�FRP�FDUQDOL]HU�VWDWXV
���������������������DQG�0DUNXV�3HUVVRQ��#QRWFK���7ZLWWHU��$XJXVW�����������KWWSV���WZLWWHU�FRP�QRWFK
�VWDWXV��������������������

����1DWKDQ�0F$ORQH3ߡ��HRSOH�$UH�4XLWWLQJ�6SRWLI\�2YHU�,WV�1HZ�3ULYDF\�3ROLF\ߢ��%XVLQHVV�,QVLGHU��$XJXVW
���� ������ KWWS���ZZZ�EXVLQHVVLQVLGHU�FRP�SHRSOH�DUH�TXLWWLQJ�VSRWLI\�RYHU�QHZ�SULYDF\�SROLF\�������"
,5 7�

����'DQLHO�(N�� ��6SRWLI\�1HZVߢ�>6255ߡ �EORJ���$XJXVW� ���� ������ KWWSV���QHZV�VSRWLI\�FRP�XV�����������
�VRUU\����

����5HUQJYLW�<DQJJUDWRNH� HW� DO��� �2Qߡ WKH�3HUIRUPDQFH�RI� WKH�6SRWLI\�%DFNHQGߢ��-RXUQDO� RI�1HWZRUN� DQG
6\VWHPV�0DQDJHPHQW�����QR�����������������GRLߙ������������V�����������������

���� �RFDO/ߡ )LOHVߢ�� 6SRWLI\� 6XSSRUW�� DFFHVVHG� -XQH� ��� ������ KWWSV���VXSSRUW�VSRWLI\�FRP�XV�XVLQJBVSRWLI\
�SOD\OLVWV�OLVWHQ�WR�ORFDO�ILOHV��

���� 5LFDUGR� 9LFH� 6DQWRV�� �\6SRWLIߡ� 3�3� 0XVLF� 6WUHDPLQJߢ� �3RZHU3RLQW� SUHVHQWDWLRQ�� ,6(/� 7HFK� �����
/LVERQ��3RUWXJDO��0D\�����������KWWSV���ZZZ�VOLGHVKDUH�QHW�ULFDUGRYLFH�VSRWLI\�S�S�PXVLF�VWUHDPLQJ�

����<DQJJUDWRNH�HW�DO2ߡ���Q�WKH�3HUIRUPDQFHߢ�

����(UQHVWR�YDQ�GHU�6DU6ߡ��SRWLI\�6WDUWV�6KXWWLQJ�'RZQ�,WV�0DVVLYH�3�3�1HWZRUN�7ߢ�RUUHQW)UHDN��$SULO����
������KWWSV���WRUUHQWIUHDN�FRP�VSRWLI\�VWDUWV�VKXWWLQJ�GRZQ�LWV�PDVVLYH�S�S�QHWZRUN���������

����1LF�&RSH0ߡ��DQDJLQJ�0DFKLQHV�DW�6SRWLI\�6ߢ�SRWLI\�/DEV� �EORJ���0DUFK�����������KWWSV���ODEV�VSRWLI\
�FRP������������PDQDJLQJ�PDFKLQHV�DW�VSRWLI\��

����6SRWLI\�7HDPߡ��$QQRXQFLQJ�6SRWLI\�,QIUDVWUXFWXUHߞV�*RRJOH\�)XWXUH�6ߢ�SRWLI\�1HZV��EORJ���)HEUXDU\����
������KWWSV���QHZV�VSRWLI\�FRP�XV������������DQQRXQFLQJ�VSRWLI\�LQIUDVWUXFWXUHV�JRRJOH\�IXWXUH��

����)RU�D�GLVFXVVLRQ��VHH�3DWULFN�9RQGHUDX7ߡ��KH�3ROLWLFV�RI�&RQWHQW�$JJUHJDWLRQ�7ߢ�HOHYLVLRQ�	�1HZ�0HGLD
����QR�����������������GRLߙ�����������������������������

����'DQLHO�-RKDQVVRQߡ��)URP�3URGXFWV�WR�&RQVXPSWLRQߚ&KDQJHV�RQ�WKH�6ZHGLVK�0XVLF�0DUNHW�DV�D�5HVXOW
RI�6WUHDPLQJ�7HFKQRORJLHVߢ��ZRUNLQJ�SDSHU��/LQQDHXV�8QLYHUVLW\��������KWWS���GRFSOD\HU�QHW��������)URP�
SURGXFWV�WR�FRQVXPSWLRQ�FKDQJHV�RQ�WKH�VZHGLVK�PXVLF�PDUNHW�DV�D�UHVXOW�RI�VWUHDPLQJ�WHFKQRORJLHV
�KWPO�

����0RUULVߡ��&XUDWLRQ�E\�&RGHߢ�

����9RQGHUDX3ߡ��ROLWLFV�RI�&RQWHQW�$JJUHJDWLRQߢ�

����3DWU\N�*DOXV]ND0ߡ��XVLF�$JJUHJDWRUV�DQG�,QWHUPHGLDWLRQ�RI�WKH�'LJLWDO�0XVLF�0DUNHWߢ��,QWHUQDWLRQDO
-RXUQDO�RI�&RPPXQLFDWLRQ����������������KWWSߙ������KGO�KDQGOH�QHW������������

����6HHߢ�$4(ߡ��$ZDO��DFFHVVHG�-XQH����������KWWSV���ZZZ�DZDO�FRP�IDT��

����*DOXV]ND0ߡ��XVLF�$JJUHJDWRUVߢ�

���6SRWLI\�IRU�$UWLVWV��DFFHVVHG�-XQHߢ�XLGH*ߡ������������KWWSV���DUWLVWV�VSRWLI\�FRP�JXLGH��

��6SRWLI\��DFFHVVHG�-XQH����������KWWSVߢ�RU�$UWLVWV(ߡ������VXSSRUW�VSRWLI\�FRP�XV�XVLQJBVSRWLI\�IRUBDUWLVWV�L�
UHSUHVHQW�D�ODEHO�RU�DJJUHJDWRU�DQG�ZRXOG�OLNH�P\�FRQWHQW�RQ�VSRWLI\��



����$V�ZH�KDYH�GHVFULEHG�LQߡ�,QWHUYHQWLRQ��5HFRUG�/DEHO�6HWXSߢ��ZH�WULHG�XVLQJ�D�QXPEHU�RI�DJJUHJDWRUV�IRU
RXU� VHOI�SURGXFHG� VRXQGV�PXVLF�� 7XQH&RUH� ZDV� RQH� RI� WKHP�� EXW� ZH� GLG� QRW� JHW� DFFHVV� WR� WKH� 6SRWLI\
9HULILHG�$UWLVW�$FFRXQWV��7KLV�ZDV�LQFRQYHQLHQW�DQG�XQIRUWXQDWH�VLQFH�ZH�ZDQWHG�WR�LQYHVWLJDWH�ZKDW�WRROV
ZHUH� DYDLODEOH� IRU� EXLOGLQJ� D� �\FRPPXQLWߡ RI� IROORZHUVߢ��$V� LW� WXUQHG� RXW�� KRZHYHU�� ���� IROORZHUV�ZHUH
QHHGHG�WR�DFFHVV�7XQH&RUHߞV�6SRWLI\�9HULILHG�$UWLVW�$FFRXQWV��:H�KDG�IDU�IHZHU�

���7XQH&RUH��DFFHVVHG�-XQHߢ�HW�<RXU�0XVLF�RQ�7XQH&RUH*ߡ������������KWWSV���ZZZ�WXQHFRUH�FRP�JHW�\RXU�
PXVLF�RQ�VSRWLI\�

���� 3DXOODDUKRYHQ�� �RZ+ߡ 'RHV� 6SRWLI\� 6SOLW� 5R\DOWLHV� RI� WKH� 6DPH� 0XVLF� $GGHG� E\� 'LIIHUHQW� 0XVLF
'LVWULEXWHUVߢ�� 6SRWLI\� &RPPXQLW\� �IRUXP��� 0DUFK� ��� ������ KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��6RFLDO�2II�
7RSLF�+RZ�GRHV�VSRWLI\�VSOLW�UR\DOWLHV�RI�WKH�VDPH�PXVLF�DGGHG�E\�P�S���������� DQG� $EULGJHG3DXVH�
�JJUHJDWRU$ߡ 5HIXVLQJ� WR� 5HPRYH� 0XVLFߢ�� 6SRWLI\� &RPPXQLW\� �IRUXP��� )HEUXDU\� ��� ������ KWWSV���
FRPPXQLW\�VSRWLI\�FRP�W��$FFRXQWV�$JJUHJDWRU�UHIXVLQJ�WR�UHPRYH�PXVLF�P�S���������

����7KHELJUHDVRQ��-DQXDU\����������FRPPHQW�RQ�6HURB7RQHBLQߡ��%HVW�0XVLF�$JJUHJDWLRQ�6LWH�IRU�*HWWLQJ
<RXU� 0XVLF� RQ� 6SRWLI\�L7XQHV"ߢ�� :H� $UH� WKH� 0XVLF� 0DNHUV� �IRUXP��� 5HGGLW�� KWWSV���ZZZ�UHGGLW�FRP�U
�:H$UH7KH0XVLF0DNHUV�FRPPHQWV��OYI���EHVWBPXVLFBDJJUHJDWLRQBVLWHBIRUBJHWWLQJB\RXU��
'DUN/RUG$]UDHO�� -DQXDU\� ��� ������ UHSO\� WR� WKHELJUHDVRQ�� ULFNHQMRVK�� -DQXDU\� ��� ������ FRPPHQW� RQ
6HURB7RQHB,Qߡ��%HVW�0XVLF�$JJUHJDWLRQߢ��>GHOHWHG�DFFRXQW@��-DQXDU\����������FRPPHQW�RQ�6HURB7RQHB,Q�
�ߢHVW�0XVLF�$JJUHJDWLRQ%ߡ�DQG�)DOOBDQGBIL[WXUH��-DQXDU\����������UHSO\�WR�>GHOHWHG�DFFRXQW@�

���� *HHUW� /RYLQN�� �5HIOHFWLRQVߡ RQ� WKH� 03�� )RUPDW�� ,QWHUYLHZ� ZLWK� -RQDWKDQ� 6WHUQHߢ�� &RPSXWDWLRQDO
&XOWXUH��QR������������KWWS���FRPSXWDWLRQDOFXOWXUH�QHW�DUWLFOH�UHIOHFWLRQV�RQ�WKH�PS��IRUPDW�

����6WXDUW�'UHGJH6ߡ��SRWLI\ߞV�'DQLHO�(N�\H�:DQW�$UWLVWV�WR�EH�$EOH�WR�$IIRUG�WR�&UHDWH�WKH�0XVLF�7KH:ߝ�
:DQW� WR� &UHDWHߢߞ�� *XDUGLDQ�� 'HFHPEHU� ��� ������ KWWSV���ZZZ�WKHJXDUGLDQ�FRP�WHFKQRORJ\������GHF���
�VSRWLI\�GDQLHO�HN�LQWHUYLHZ�

����$SSOH�� �L7XQHV�0XVLFߡ 6WRUH� %HJLQV� &RXQWGRZQ� WR� ����0LOOLRQ� 6RQJVߢ�� SUHVV� UHOHDVH�� -XO\� ��� �����
KWWSV���ZZZ�DSSOH�FRP�SU�OLEUDU\�����������L7XQHV�0XVLF�6WRUH�%HJLQV�&RXQWGRZQ�WR�����0LOOLRQ�6RQJV
�KWPO�

���� 3HOOH� 6QLFNDUV�� �0RUH�0XVLFߡ ,V� %HWWHU�0XVLFߢ�� LQ�%XVLQHVV� ,QQRYDWLRQ� DQG�'LVUXSWLRQ� LQ� WKH�0XVLF
,QGXVWU\��HG��3DWULN�:LNVWU¶P�DQG�5REHUW�'H)LOOLSSL��&KHOWHQKDP��8.��(GJDU�(OJDU���������������ߙ�

����)RUJRWLI\��ZHEVLWH���DFFHVVHG�-XQH����������KWWS���IRUJRWLI\�FRP�

���� 6HDUFK� UHVXOWV� IRU� �\6SRWLIߡ UDGLRߢ�� 4XRUD�� DFFHVVHG� -XQH� ��� ������ KWWSV���ZZZ�TXRUD�FRP�VHDUFK"
T 6SRWLI\�UDGLR�

����3HOOH�6QLFNDUV0ߡ��RUH�RI� WKH�6DPH2ߚQ�6SRWLI\�5DGLRߢ��&XOWXUH�8QERXQG� ��� QR�� �� �������� ����ߙ���
GRL���������FX�������������������



�

,QWHUYHQWLRQ��+RZ�:H�7UDFNHG�6WUHDPV

,Q� -XQH� ������ D� PDMRU� FRQVXPHU� RXWEXUVW� HUXSWHG� RQ� VHYHUDO� RQOLQH� IRUXPV
FRQFHUQHG�ZLWK�6SRWLI\��8VHUV�ZHUH�EHJLQQLQJ�WR�QRWLFH�WKDW�WKHLU�6SRWLI\�FOLHQW
ZDV�UXQQLQJ�DPRN�DQG�KDG�VXGGHQO\�VWDUWHG�WR�UHFRUG�ODUJH�DPRXQWV�RI�MXQN�GDWD
RQ� WKHLU� VROLG�VWDWH� GULYHV� �66'V���ZKLFK� FRXOG� SRWHQWLDOO\� VORZ� GRZQߚLI� QRW
GHVWUR\ߚWKHLU� VWRUDJH� FDSDFLWLHV��� $V� WKH� QHZV� VSUHDG�� UHSRUWV� RI� HYHU�ODUJHU
H[DPSOHV�RI�WUDVK�JHQHUDWLRQ�EHJDQ�WR�UROO�LQ��-RXUQDOLVWV�DW�WKH�WHFK�ZHEVLWH�$UV
7HFKQLFD�UDQ�D�WHVW�DQG�IRXQG�WKDW�WKHLU�6SRWLI\�FOLHQWV�ZHUH�XQZLWWLQJO\�ZULWLQJ
ILYH�WR�WHQ�JLJDE\WHV�RI�GDWD�SHU�KRXU�RQ�WKHLU�FRPSXWHUVߚHYHQ�ZKHQ�WKH�FOLHQWV
ZHUH� SXW� LQ� LGOH� PRGH��� ,Q� FDVHV� ZKHUH� WKH� SURJUDP� KDG� EHHQ� UXQQLQJ� IRU
PRQWKV�� XVHUV� UHSRUWHG� KDYLQJ� WHUDE\WHV� RI� MXQN�GXPSHG�RQ� WKHLU� KDUG� GULYHV��
%ORJ�RXWOHWV�ZHUH�FDOOLQJ� WKH�GHEDFOH�DQߡ�DVVDXOW�RQ�XVHUߞV�VWRUDJH�GHYLFHVߢ���D
FDVH�RI�H[FHVVLYHߡ�GDWD�JREEOLQJߢ���DQG�DQ�LVVXH�ZKLFK�ZDVߡ�TXLHWO\�NLOOLQJߢ�WKH
OLIHVSDQ� RI� KDUG� GULYHV��� ,W� TXLFNO\� EHFDPH� FOHDU� WKDW� 6SRWLI\� KDG� XQZDQWHGO\
WXUQHG� WKH� FRPSXWHUV� RI� WKRXVDQGV� RI� XVHUV� LQWR� JDUEDJH� GXPSV�� ,QVWHDG� RI
PRPHQWDULO\�GLIIXVLQJ�PXVLF��WKH�SURJUDP�ZDV�VSLWWLQJ�RXW�GLJLWDO�WUDVK��

:KDW�KDSSHQV�ZKHQ�VRPHRQH�FOLFNV�SOD\�RQ�6SRWLI\"�,W�LV�D�VLPSOH�TXHVWLRQ�
\HW� LW� LV� WULFN\� WR� DQVZHU� IURP� D� WHFKQLFDO� YLHZSRLQW�� $V� ZH� VWDWHG� LQ� RXU
LQWURGXFWLRQ�� RQH� JXLGLQJ� PHWDSKRU� IRU� WKLV� UHVHDUFK� KDV� EHHQ� WR� ߢIROORZߡ
VWUHDPHG�PXVLF� ILOHV�DV� WKH\�DUH�VKXIIOHG�DFURVV� WKH�ZHE��%XW� VXFK�DQ�HIIRUW� LV
QHJDWHG�E\�WKH�EDVLF�ORJLFV�DFFRUGLQJ�WR�ZKLFK�VWUHDPLQJ�RSHUDWHV��)LUVW��GDWD�LV
QRW�WHFKQLFDOO\�WUDQVSRUWHGߚDV�LQ�EHLQJ�PRYHG�IURP�RQH�ORFDWLRQ�WR�WKH�QH[Wߚ
ZKHQ�LQIRUPDWLRQ�LV�VWUHDPHG��,QVWHDG��GDWD�LV�FRSLHG�DQG�PXOWLSOLHG��7KXV��WKH
TXHVWLRQ�RI�KRZ�VWUHDPHG�ILOHVߡ�PRYHߢ�LV�QRW�RQO\�D�PDWWHU�RI� WUDFLQJ�FKDQJHG
GDWD� ORFDWLRQV�EXW�DQ� LVVXH�RI� WUDFNLQJ�KRZ�GDWD�SUROLIHUDWHV��6HFRQG��VWUHDPHG
PXVLF� GRHV� QRW� VLPSO\� FRQFHUQ� WKH� UHSOLFDWLRQ� RI� DXGLR� GDWD��+XQGUHGV�� LI� QRW
WKRXVDQGV�� RI� RWKHU� W\SHV� RI� GDWD� WUDQVPLVVLRQ� RFFXU� HYHU\� WLPH� FRQWHQW� LV



VWUHDPHG��$QG�ZKLOH�LW�LV�SRVVLEOH�WR�VLQJOH�RXW�DQG�LVRODWH�VSHFLILF�DXGLR�FRQWHQW
LQ� VXFK� IORRGV�RI�GDWD� WUDIILF�� LW�PDNHV� OLWWOH� VHQVH� WR�GR� VR�� VLQFH� VWUHDPLQJ� LV
LQHYLWDEO\�ERXQG�XS� LQ�PXFK� ODUJHU�FRPSXWDWLRQDO�SURFHVVHV��7KH�VWUHDPLQJ�RI
PXVLF��WKHQ��LV�QRW�VLPSO\�D�PDWWHU�RI�WUDQVSRUWDWLRQ��LW�LV�DQ�LQWULFDWH�GDWD�WUDIILF
VROXWLRQ� WKDW� LQYROYHV�FRQQHFWLQJ�PXOWLSOH�DFWRUV��QHWZRUNV�� DQG� LQIUDVWUXFWXUHV
WKDW�VSDQ�WKH�JOREH�

$V� WKH� H[DPSOH� RI� 6SRWLI\ߞV� XQZDQWHG� JHQHUDWLRQ� RI� WUDVK� GDWD� LOOXVWUDWHV�
WKHVH� GDWD� WUDQVPLVVLRQV� FDQ� VRPHWLPHV� KDYH� KLGGHQ� RU� XQLQWHQGHG
FRQVHTXHQFHV��,Q�RUGHU�WR�H[SORUH�WKH�QDWXUH�RI�VXFK�VWUHDPHG�GDWD�SURFHVVHV��ZH
VHW�XS�DQ�H[SHULPHQW�WKDW�DOORZHG�XV�WR�PRQLWRU� WKH�GDWD�WUDQVPLVVLRQV�WKDW�DUH
WULJJHUHG�E\�Dߡ�FOLFNߢ��RU�SOD\��RQ�6SRWLI\��7KH�H[SHULPHQWDO�VHWXS�ZDV�VLPSOH�
%\�XVLQJ�DQ�RSHQ�VRXUFH�SURJUDP�FDOOHG�:LUHVKDUN��ZH�ZHUH�DEOH�WR�HDYHVGURS
RQ� GDWD� WUDIILF� WKDW� RFFXUUHG� EHWZHHQ� RQH� RI� RXU� SHUVRQDO� FRPSXWHUV� DQG� WKH
LQWHUQHW� ZKHQ� 6SRWLI\� ZDV� XVHG�� 7KLV� DOORZHG� XV� WR� PDS� ZKDW� VWUHDPHG� GDWD
WUDIILF�ORRNV�OLNH�FORVH�XS��]RRPLQJ�LQ�RQ�LWV�FRQWHQWV�DQG�FKDUDFWHULVWLFV�

2QH� RI� WKH�ZRUOGߞV�PRVW� SRSXODU� QHWZRUN� SURWRFRO� DQDO\]HUV��:LUHVKDUN� LV
XVHG�E\�SURJUDPPHUV�WR�WURXEOHVKRRW�SUREOHPV�LQ�QHWZRUN�WUDIILF��7KH�SURJUDP
ZDV�ILUVW�FUHDWHG�LQ������DQG�KDV�VLQFH�EHHQ�GHYHORSHG�E\�DQ�LPSUHVVLYH������
RSHQ�VRXUFH� FRQWULEXWRUV� �DQG� FRXQWLQJ���$FFRUGLQJ� WR� LWV� IRXQGHUV��:LUHVKDUN
�OHWV�\RXߡ VHH�ZKDWߞV�KDSSHQLQJ�RQ�\RXU�QHWZRUN�DW� D�PLFURVFRSLF� OHYHOߢ��� 7KH
SURJUDP�GRHV�WKLV�E\�ORJJLQJ�DQG�LQWHUFHSWLQJ�WKH�WUDQVPLVVLRQ�RI�SDFNHWVߚWKDW
LV�� WKH� VPDOO� XQLWV� RI� GDWD� WKDW� DUH� VHQW� ZLWKLQ� D� QHWZRUN�ZKHQ� D� FRPSXWHU� LV
KRRNHG� XS� WR� WKH� LQWHUQHW�� 7KLV� HQDEOHV� D� VWXG\� RI� WKH� RULJLQ�� GHVWLQDWLRQ�� DQG
FKDUDFWHULVWLFV�RI� WKH�GDWD� WKDW�SDVVHV� WR�DQG� IURP�VHOHFWHG�FRPSXWHUV��)RU� WKLV
UHDVRQ�� QHWZRUN� SURWRFRO� DQDO\VLV� WRROV� �RU� �SDFNHWߡ VQLIIHUVߢ�� DV� WKH\� DUH� DOVR
FDOOHG��DUH�IUHTXHQWO\�XVHG�IRU�GLDJQRVLQJ�QHWZRUN�SUREOHPV��GHWHFWLQJ�QHWZRUN
LQWUXVLRQ�DWWHPSWV��JDWKHULQJ�QHWZRUN�VWDWLVWLFV��DQG�HYDOXDWLQJ�WKH�HIIHFWLYHQHVV
RI� VHFXULW\� V\VWHPV�� VXFK�DV� ILUHZDOOV�RU� VSDP�ILOWHUV��7KHVH� WRROV� WKXV�SOD\�DQ
LPSRUWDQW�UROH�ZLWKLQ�WKH�GD\�WR�GD\�EXVLQHVV�RI�PDLQWDLQLQJ�DQG�XSKROGLQJ�WKH
IXQFWLRQV�RI�WKH�LQWHUQHW�

6RIWZDUH�SURJUDPV� OLNH�:LUHVKDUN�DUH� DOVR�SRSXODU�ZLWK�PDOLFLRXV�KDFNHUV�
VLQFH� WKH\� HQDEOH� VQLIILQJ� RXW� DQG� HDYHVGURSSLQJ� RQ� HYHU\� FRPSXWHU� WKDW� LV
KRRNHG� XS� WR� WKH� VDPH�:L�)L� QHWZRUN�� %HFDXVH� WKHVH� SURJUDPV� WUDQVODWH� DQG
SUHVHQW�WKH�GHWDLOV�RI�DOO�WUDQVPLVVLRQV�RFFXUULQJ�EHWZHHQ�WZR�RU�PRUH�QRGHV�RQ
D�FRPSXWHU�QHWZRUN��WKH\�FDQ�EH�XVHG�WR�VS\�RQ�XQSURWHFWHG�:L�)L�FRKDELWDQWV�
7KLV�LV�XVXDOO\�GRQH�ZKHQ�WKH�SURJUDP�LV�VHW�WRߡ�SURPLVFXRXV�PRGHߢ��D�IHDWXUH
WKDW�LV�DYDLODEOH�RQ�PDQ\�QHWZRUN�SURWRFRO�DQDO\]HUV��3URPLVFXRXV�PRGH�FDQ�EH



XVHG� WR�JDWKHU�VHQVLWLYH� LQIRUPDWLRQߚVXFK�DV�SDVVZRUGV��SULYDWH�HPDLO�GHWDLOV�
FUHGLW�FDUG�QXPEHUV��EURZVHU�KLVWRULHV��DQG�FRRNLHV�ZLWK�VDYHG�ORJLQ�FUHGHQWLDOV
�IURP�XQVXVSHFWLQJ�WDUJHWV��SURYLGHG�WKDW�WKH�LQIRUPDWLRQ�LV�QRW�HQFU\SWHGߚ

,Q� RXU� H[SHULPHQW�� ZH� GLG� QRW� FROOHFW� VXFK� SULYDWH� FRPPXQLFDWLRQ� GHWDLOV
FRQFHUQLQJ� RWKHU� SHRSOHߞV� LQWHUQHW� XVH�� 5DWKHU�� ZH� UHSXUSRVHG�:LUHVKDUN� DV� D
GLJLWDO�UHVHDUFK�WRRO�IRUߡ�OLVWHQLQJ�LQߢ�RQ�RXU�SHUVRQDO�VWUHDPHG�GDWD�WUDIILF���,Q
RWKHU�ZRUGV��WKH�LQWHUFHSWHG�WUDIILF�RQO\�FRQFHUQHG�RXU�RZQ�6SRWLI\�VWUHDPV�DQG
QR�RQH�HOVHߞVߡ��(DYHVGURSSLQJߢ��ELROLQJXLVW�-RKQ�/��/RFNH�VXJJHVWVߡ��LV�D�GHHSO\
ELRORJLFDO� WUDLW�ZLWK� DQFLHQW� URRWV��)HZ� LI� DQ\� VSHFLHV�GR�QRW� HDYHVGURSߚHYHQ
SODQWV� GR� LWߢ���� %\� GUDZLQJ� RQ� WKLV� GHHSO\� URRWHG� SUDFWLFH� RI� ZLOOIXOO\
RYHUKHDULQJ� FRQYHUVDWLRQV� EHWZHHQ� RWKHUV� �LQ� RXU� FDVH�� FRPSXWHUV��� RXU
LQWHUYHQWLRQLVW� H[HUFLVH� WKXV� FRQVLVWHG� RI� WU\LQJ� WR� FDSWXUH� WKH� FRQYHUVDWLRQV
WDNLQJ�SODFH�ZKHQ�PXVLF�LV�VWUHDPHG�RQ�6SRWLI\��7KLV�JLYHV�LQVLJKW�LQWR�D�VSKHUH
RI� GLJLWDO� FRPPXQLFDWLRQ� WKDW� LV� UDUHO\� REVHUYHG� E\� KXPDQLVW� VFKRODUV�� $V
:HQG\� &KXQ� KDV� GHVFULEHG� LW�� SDFNHW� VQLIIHUV� UHYHDO� KRZ� �RXU\ߡ FRPSXWHU
FRQVWDQWO\�ZDQGHUV�ZLWKRXW� \RXߢ����%\� WKLV��&KXQ� UHIHUV� WR� WKH�ZD\V� LQ�ZKLFK
FRPSXWHUV�FRQVWDQWO\�GR�VWXII�ZLWKRXW�RXU�GLUHFW�NQRZOHGJH�DQG�KRZ�GDWD�PRYHV
LQ�ZD\V�WKDW�DUH�QRW�VHHQ�DW�WKH�LQWHUIDFH�OHYHO��3DFNHW�VQLIIHUV�WKXV�FKDOOHQJH�WKH
LGHD�WKDW�FRPSXWHUV�DUH�XQGHU�RXU�FRQWURO�DQG�RQO\�DFW�DW�RXU�UHTXHVW��WKH\�UHYHDO
WKH�KLGGHQߚDQG�VSUDZOLQJߚWUDQVPLVVLRQV� WKDW�RFFXU�ZLWKLQ� LQWHUQHW�QHWZRUNV�
,Q�RUGHU�WR�XQGHUVWDQG�6SRWLI\�DV�DQ��RUJDQL]HU�RI��LQIUDVWUXFWXUH��RQH�KDV�WR�WDNH
VXFK�QHWZRUN�FRQQHFWLRQV�DQG�DFWRUV�LQWR�DFFRXQW�

&RQVLGHU� WKH� VFDOH�RI�GDWD� WKDW�SDVVHV� WKURXJK�D� VHUYLFH� VXFK�DV�6SRWLI\�� ,Q
������ 6SRWLI\� SURGXFW�PDQDJHU�$OL� 6DUUDIL� UHSRUWHG� WKDW� WKH� FRPSDQ\� KDQGOHG
PRUH� WKDQ� WKLUW\�HLJKW� WHUDE\WHV� RI� LQFRPLQJ� GDWD� SHU� GD\�� ZKLOH� SHUPDQHQWO\
VWRULQJ�PRUH�WKDQߡ����SHWDE\WHV�RIߨ��GDWD�DERXW�VRQJV��SOD\OLVWV��HWF���7ߢ�R�JLYH
D� VHQVH� RI� KRZ�PXFK� GDWD� WKLV� LV�� FRQVLGHU� WKDW� VHYHQW\� SHWDE\WHV� LV� URXJKO\
HTXLYDOHQW� WR� ���� \HDUVߚQHDUO\� RQH� PLOOHQQLXPߚRI� KLJK�TXDOLW\� YLGHR�� ,Q
������ 6SRWLI\ߞV� EDFNHQG� V\VWHP� ZDV� VDLG� WR� EH� FDSDEOH� RI� VLQJOHKDQGHGO\
SXVKLQJߡ�PRUH�WKDQ���������HYHQWV�SHU�VHFRQG�KDOIZD\�DFURVV�WKH�ZRUOGߢ��ZKHUH
DQߡ�HYHQWߢ��DV�ZH�GHVFULEHG�LQ�FKDSWHU����UHIHUV� WR�DQ\�DFWLRQ�EHLQJ�SHUIRUPHG
E\�D�XVHU�RQ�WKH�6SRWLI\�FOLHQW��VXFK�DV�DGGLQJ�D�VRQJ�WR�D�SOD\OLVW����,Q�RUGHU�WR
FRSH� ZLWK� VXFK� GDWD� WUDIILF�� 6SRWLI\� KDV� ORQJ� KRVWHG� D� IOHHW� RI� RYHU� WZHOYH
WKRXVDQG� VHUYHUV�� GLVWULEXWHG� LQ� IRXU� GDWD� FHQWHUV� LQ� 6WRFNKROP�� /RQGRQ�
$VKEXUQ�� 9LUJLQLD�� DQG� 6DQ� -RVH�� &DOLIRUQLD���� 6LQFH� ������ KRZHYHU�� WKH
FRPSDQ\� KDV� LQFUHDVLQJO\� VKLSSHG� LWV� GDWD� WKURXJK� *RRJOH� &ORXG� 3ODWIRUP�
ZKLFK� LQYROYHV� XVLQJ� QRW� RQO\� *RRJOHߞV� JOREDO� FORXG�VWRUDJH� GDWD� FHQWHUV� EXW



DOVR�RWKHU�*RRJOH�VHUYLFHV��VXFK�DV�YLUWXDO�PDFKLQHV�DQG�GDWDEDVH�PDQDJHPHQW
V\VWHPV���� ,Q� DGGLWLRQ�� 6SRWLI\� LV� KRRNHG� XS� WR� DW� OHDVW� ILYH� LQWHUQHW� H[FKDQJH
SRLQWV��,;3V�� ORFDWHG�LQ�)UDQNIXUW��'(&�,;���6WRFNKROP��1HWQRG���$PVWHUGDP
�$06,;��� /RQGRQ� �/,1;��� DQG� $VKEXUQ� �(4,;�$6+��� 7KH� VHUYLFH� LV� DOVR
DWWDFKHG�WR�VHYHUDO�FRQWHQW�GHOLYHU\�QHWZRUNV��&'1V��DQG�VXEVFULEHU�QHWZRUNVߚ
WKDW�LV��EURDGEDQG�RU�PRELOH�SURYLGHUVߚZKLFK�VSHHG�XS�DQG�VKRUWHQ�WKH�GLVWDQFH
WR�WKHLU�XVHUV����(DFK�WLPH�6SRWLI\�LV�XVHG��WUDIILF�LV�G\QDPLFDOO\�SXVKHG�WKURXJK
WKHVH�GDWD�FKDQQHOV�ZLWKLQ�D�VSOLW�VHFRQG��GHSHQGLQJ�RQ�ZKHUH�WKH�FRQQHFWLRQ�LV
EHVW���

:KDW�NQRZOHGJH�FRXOG�ZH�JDLQ�DERXW� WKHVH�FRPSOH[�DUUDQJHPHQWV�EHWZHHQ
FORXG�SURYLGHUV��LQWHUQHW�KXEV��DQG�&'1V�IURP�XVLQJ�:LUHVKDUN"�2Q�WKH�HYHQLQJ
RI� 0D\� ���� ������ ZH� LQWHUFHSWHG� 6SRWLI\ߞV� QHWZRUN� WUDIILF� ILUVW� E\� XVLQJ� RQH
UHFHQWO\� UHJLVWHUHG� 6SRWLI\� )UHH� DFFRXQW� DQG� WKHQ� E\� XVLQJ� RQH� ROG� 6SRWLI\
3UHPLXP�DFFRXQW��7KH�SUHPLXP�DFFRXQW�EHORQJHG�WR�RQH�RI�XV�UHVHDUFKHUV�DQG
KDG� EHHQ� LQ� XVH� IRU� PDQ\� \HDUV�� ZKLOH� WKH� QHZ� DFFRXQW� ZDV� UHJLVWHUHG� WKDW
HYHQLQJ�ZLWK� D� SHUVRQDO� HPDLO� DGGUHVV��'XULQJ� WKH� GDWD� FDSWXUHߚZKLFK� ODVWHG
IRU�RQO\�WZHQW\�PLQXWHV�RQ�HDFK�DFFRXQWߚZH�OLVWHQHG�WR�D�VHULHV�RI�VRQJV��PXFK
DV�RQH�QRUPDOO\�GRHV�ZKHQ�XVLQJ�6SRWLI\��$OO�SOD\V�ZHUH�WULJJHUHG�PDQXDOO\��DQG
ILYH� VRQJV� ZHUH� SOD\HG� LQ� WRWDO���� :KLOH� WKH� QHWZRUN� WUDIILF� ZDV� EHLQJ
LQWHUFHSWHG��ZH�XVHG�WKH�0DFߞV�$FWLYLW\�0RQLWRU�WR�PDNH�VXUH�WKDW�QR�SURJUDPV
RWKHU� WKDQ� 6SRWLI\� ZHUH� DFWLYH�� 7KH� WUDIILF� ZDV� DOVR� ILOWHUHG� VR� WKDW� ZH� RQO\
PRQLWRUHG�SRUWV�WKDW�6SRWLI\�ZDV�XVLQJ�����������DQG���������7KH�GDWD�ZDV�ILUVW
VWRUHG� LQ� WKH� SFDSQJ� IRUPDW�� ZKLFK� HQDEOHV� D� G\QDPLF� UHDGLQJ� RI� WKH� GDWD� LQ
:LUHVKDUN�� DQG� ZDV� ODWHU� H[SRUWHG� WR� ([FHO� DQG� *RRJOH� VSUHDGVKHHWV� IRU
DQDO\VLV�

,Q�WRWDO��������6SRWLI\�UHODWHG�SDFNHWV�ZHUH�FDSWXUHG�GXULQJ�WKH�VHVVLRQ�ZLWK
WKH� 6SRWLI\� 3UHPLXP� DFFRXQW�� DQG� ������� SDFNHWV� ZHUH� FDSWXUHG� GXULQJ� WKH
VHVVLRQ�ZLWK�WKH�6SRWLI\�)UHH�DFFRXQW��7KH�PRVW�OLNHO\�UHDVRQ�ZK\�VR�PDQ\�PRUH
SDFNHWV�ZHUH�VHQW�WR�DQG�IURP�WKH�IUHH�DFFRXQW�ZDV�WKDW�WKLV�GDWD�ZDV�FROOHFWHG
ILUVW�� ZKLFK� LPSOLHV� WKDW� WKH� PXVLF� KDG� DOUHDG\� EHHQ� FDFKHG� �L�H��� WHPSRUDULO\
VWRUHG�� RQ� WKH� FRPSXWHUߞV� KDUG� GULYH� E\� WKH� WLPH� ZH� LQWHUFHSWHG� WKH� GDWD
WUDQVPLWWHG�YLD� WKH�SUHPLXP�DFFRXQW�� ,Q�DGGLWLRQ�� WZR�DGYHUWLVHPHQWV��RQH�VWLOO
LPDJH�DQG�RQH�YLGHR�DG��DSSHDUHG�GXULQJ� WKH� IUHH�VHVVLRQ��ZKLFK�FDXVHG�PRUH
GDWD�WR�EH�VHQW�DQG�UHFHLYHG��,Q�PDQ\�FDVHV��WKH�FDSWXUHG�SDFNHWV�WXUQHG�RXW�WR�EH
VLPSOHߡ�&DQ�\RX�UHDG�PH"ߢ�UHTXHVWV�� WKDW� LV��VKRUWߡ�KHOORߢ�PHVVDJHV�WKDW�DOORZ
FRPSXWHUV�WR�DFNQRZOHGJH�RQH�DQRWKHUߞV�H[LVWHQFH�LQ�FDVH�LQIRUPDWLRQ�VKRXOG�EH
WUDQVIHUUHG� EHWZHHQ� WKHP� LQ� WKH� IXWXUH�� :H� DOVR� IRXQG� WKDW� D� ORQJ� OLVW� RI



HUURQHRXV�SDFNHWV�KDG�EHHQ�FDSWXUHG�RQ�ERWK�RI�WKH�DFFRXQWV��,Q�IDFW�����SHUFHQW
RI� WKH�SUHPLXP�GDWD� WUDIILF�DQG���SHUFHQW�RI� WKH� IUHH� WUDIILF�FRQVLVWHG�RI� IDLOHG
WUDQVPLVVLRQ� FRQWURO� SURWRFRO� �7&3�� SDFNHW� WUDQVPLVVLRQV�� 7KHVH� IDLOXUHV�ZHUH
QHYHU� QRWLFHG� DW� WKH� LQWHUIDFH� OHYHO� GXULQJ� WKH� GDWD� FROOHFWLRQ�� WKH� FOLHQW� QHYHU
IUR]H��DQG�WKH�PXVLF�SOD\HG�ZLWKRXW�ODJ�RU�LQWHUUXSWLRQ��<HW�WKH�IDFW�WKDW�VR�PDQ\
HUURQHRXV� SDFNHWV� DSSHDUHG� UHYHDOV� KRZ� VWDWHV� RI� EUHDNGRZQ� FRQWLQXRXVO\
XQGHUOLH�WKH�VHHPLQJO\�ZHOO�IXQFWLRQLQJ�LQWHUIDFHV�RI�VRIWZDUH�SURJUDPV�

(YHQ� LI� 6SRWLI\� DSSHDUHG� WR� EH� UXQQLQJ� VPRRWKO\�� KXQGUHGV� RI� PLQRU
PDOIXQFWLRQV�ZHUH�WDNLQJ�SODFH�LQ�LWV�QHWZRUN�WUDQVPLVVLRQV��)RU�LQVWDQFH��GXULQJ
WKH�SUHPLXP�VHVVLRQ�� WKH�6SRWLI\�FOLHQW�PDGH�����DWWHPSWV� WR�HVWDEOLVK�FRQWDFW
ZLWK� DQ� ,3� DGGUHVV� ORFDWHG� LQ� 6DQ� )UDQFLVFR�� ZLWKRXW� DQ\� VXFFHVV�� 6LPLODUO\�
GXULQJ� WKH� IUHH� VHVVLRQ�� ���� IDLOHG� DWWHPSWV� WR� FRPPXQLFDWH� ZLWK� DQ� LQWHUQHW
SURWRFRO��,3��DGGUHVV�LQ�1HZ�<RUN�&LW\�RFFXUUHG�ZKHQ�WKH�6SRWLI\�DFFRXQW�ZDV
LQWHUFHSWHG��)RU�WKH�SXUSRVHV�RI�WKLV�LQWHUYHQWLRQ��ZH�ZLOO�QRW�JHW�LQWR�WKH�GHWDLOV
RI� ZK\� WKHVH� SDFNHW� WUDQVPLVVLRQV� IDLOHG�� 1RU� GR� ZH� FODLP� WKDW� IDLOHG� SDFNHW
WUDQVPLVVLRQV�DUH�H[FOXVLYH�WR�6SRWLI\��7KH�UHDOLW\�LV�WKH�RSSRVLWH��WKH\�UHSUHVHQW
D�KLJKO\�FRPPRQ�HOHPHQW� LQ�JHQHUDO�QHWZRUN�WUDIILF��7KH�SRLQW� LV� WKDW�QHWZRUN
SURWRFRO� DQDO\VLV� WRROV� HQDEOH� FRQVLGHUDWLRQV� RI� KRZ� �\WHFKQRORJߡ FDQQRW� H[LVW
ZLWKRXW� IDLOXUHߢ���� (YHQ� LQ� FDVHV� ZKHQ� 6SRWLI\� DSSHDUV� WR� EH� IXQFWLRQLQJ
VHDPOHVVO\��ZKDW� )HGHULFD� )UDEHWWL� FDOOV� ��PLJKWߢTXDVL�IDLOXUHVߡ VWLOO� OXUN� EHORZ
WKH�VXUIDFH����7RROV�VXFK�DV�:LUHVKDUN��ZH�DUJXH��FDQ�WKXV�EH�XVHG�DV�HQWU\ZD\V
IRU� VWXG\LQJ� WKH� VRPHWLPHV�WURXEOHG� FRPPXQLFDWLRQ� DWWHPSWV� WKDW� WDNH� SODFH
EHWZHHQ� FRPSXWHUV�� DV� ZHOO� DV� WKH� PRPHQWV� ZKHQ� VRIWZDUH� EUHDNV� GRZQ� DQG
PLVEHKDYHV�

)LJXUH����
6FUHHQVKRW�RI�:LUHVKDUN�LQ�DFWLRQ��%ODFN�URZV�LQGLFDWH�IDLOHG�7&3�SDFNHW�WUDQVPLVVLRQV�



$V� 1LFROH� 6WDURVLHOVNL� QRWHV�� D� VLPSOH� �ߢFOLFNߡ RQ� D� FRPSXWHU� FRPPRQO\
DFWLYDWHV� YDVW� LQIUDVWUXFWXUHV� ZKHUHE\� LQIRUPDWLRQ� LV� SXVKHG� WKURXJK� URXWHUV�
ORFDO� LQWHUQHW� QHWZRUNV�� ,;3V�� ORQJ�KDXO� EDFNERQH� V\VWHPV�� FRDVWDO� FDEOH
VWDWLRQV�� XQGHUVHD� FDEOHV�� DQG� GDWD� ZDUHKRXVHV� DW� WKH� VSHHG� RI� OLJKW���� 7KH
FKDUDFWHULVWLFV�RI�VXFK�LQIUDVWUXFWXUDO�FRQQHFWLRQV�FRXOG�DOVR�EH�JOHDQHG�IURP�RXU
HDYHVGURSSLQJ�VHVVLRQ��,Q�GHWDLO��WKH�GDWD�WUDIILF�WKDW�ZDV�LQWHUFHSWHG�GXULQJ�WKH
H[SHULPHQW�FRXOG�EH�LVRODWHG�WR�WZHOYH�GLIIHUHQW�DFWRUV�ORFDWHG�LQ�(XURSH�DQG�WKH
8QLWHG�6WDWHV��RI�ZKLFK�RQO\�RQH�EHORQJHG�GLUHFWO\�WR�6SRWLI\�

)LJXUH����
/LVW�RI�DFWRUV�WKDW�ZHUH�IRXQG�ZKHQ�ZH�HDYHVGURSSHG�RQ�6SRWLI\ߞV�QHWZRUN�WUDIILF�LQ�0D\������

$2/� DQG� /HYHO� �� DUH� WZR� RI� WKH�ZRUOGߞV� ODUJHVW� 7LHU� �� EDFNERQH� QHWZRUN
SURYLGHUV��VXSSO\LQJ�QRGHV�WKURXJK�ZKLFK�D�ODUJH�SRUWLRQ�RI�WKH�ZRUOGߞV�LQWHUQHW
WUDIILF�LV�FRQQHFWHG��7KH�86�EDVHGߚDQG�VRPHWLPHV�FRQWURYHUVLDOߚ/HYHO���ZDV
DFTXLUHG�E\�&HQWXU\/LQN�LQ������DQG�LV�DFWLYH�LQ�PRUH�WKDQ�VL[W\�FRXQWULHV�DQG
FRQWUROV�RYHU�WHQ�PLOOLRQ�PLOHV�RI�ILEHU�RSWLF�FDEOHV����7KLV�LV�HTXLYDOHQW�WR�DERXW
IRXU� KXQGUHG� WULSV� DURXQG� WKH� ZRUOG���� 6HYHUDO� RI� WKHVH� ILEHU�RSWLF� FDEOHV� DUH
VXEDTXDWLF�DQG�OLQN�$IULFD��$VLD��(XURSH��DQG�1RUWK�$PHULFD��7KH�FRPSDQ\�DOVR



UXQV� ���� GDWD� FHQWHUV� ZLWK� ILIWHHQ� WKRXVDQG� &'1� VHUYHUV� DFURVV� WKH� ZRUOG���
7KURXJK�WKHVH�FDEOHV�DQG�GDWD�FHQWHUV��/HYHO���KDV�SURYLGHG�QHWZRUN�DFFHVV�WR
VHYHUDO� ODUJH� FRQWHQW� SURYLGHUV�� VXFK� DV�3DQGRUD��1HWIOL[�� DQG�*URRYHVKDUN�� DV
ZHOO�DV�PRUH�GHOLFDWH�FXVWRPHUV�VXFK�DV�WKH�86�'HSDUWPHQW�RI�'HIHQVH����'XULQJ
RXU�HDYHVGURSSLQJ�VHVVLRQ��KRZHYHU��LW�GLG�QRW�DSSHDU�DV�WKRXJK�WKH�SULPDU\�UROH
RI�/HYHO���ZDV� WR�HQDEOH�6SRWLI\ߞV� WUDQVPLVVLRQ�RI�PXVLF��5DWKHU��/HYHOߞ��V� ,3
DGGUHVVHV� DSSHDUHG� WR� EH� KRVWHG�E\� WKH�5XELFRQ�3URMHFW�� DQ� RQOLQH� DGYHUWLVLQJ
ILUP� WKDW� KDV� PDQDJHG� 6SRWLI\ߞV� SURJUDPPDWLF� DG� VDOHV� VLQFH� ������ LQ
FRPSHWLWLRQ�ZLWK�RWKHU� DFWRUV� VXFK�DV�7XUQ��$SSQH[XV��$XGLHQFH�6FLHQFH�� DQG
0HGLD0DWK��WR�ZKLFK�ZH�ZLOO�UHWXUQ�LQ�FKDSWHU������

7KH�DFWXDO�PXVLF� WKDW�ZDV�VWUHDPHG� WR�RXU�FRPSXWHU�GXULQJ� WKH�H[SHULPHQW
LQVWHDG� DSSHDUHG� WR� KDYH� RULJLQV� LQ� *RRJOH� &ORXG� 3ODWIRUPߞV� GDWD� FHQWHUV� LQ
$VKEXUQ�� 6WRFNKROP�� DQG� 0RXQWDLQ� 9LHZ�� &DOLIRUQLD�� $V� PHQWLRQHG� LQ� WKH
SUHYLRXV� FKDSWHU�� 6SRWLI\ߞV� PXVLF� WUDQVPLVVLRQV� DUH� EDVHG� RQ� WKH� 2JJ� 9RUELV
FRGHF�� D� IUHH� RSHQ�VRXUFH� VROXWLRQ� IRU� ORVV\� DXGLR� FRPSUHVVLRQ� WKDW� VWDQGV� LQ
GLUHFW�FRPSHWLWLRQ�ZLWK�WKH�SURSULHWDU\ߚDQG�PXFK�PRUH�FRPPRQO\�XVHG03ߚ�
FRGHF����0RVW�RI� WKH�SDFNHWV� WKDW�ZHUH�VHQW�EHWZHHQ�*RRJOHߞV�GDWD�FHQWHUV�DQG
RXU� FRPSXWHU� FRQWDLQHG� 2JJ� 9RUELVߙODEHOHG� GDWD�� 7KHVH� SDFNHWV� ZHUH� DOVR
HQFU\SWHG�ZLWK�WKH�KHOS�RI�D�IUHH��RSHQ�VRXUFH�VRIWZDUH�SURWRFRO�FDOOHG�7U,3(��RU
7ULYLDO�,3�(QFU\SWLRQ������,QWHUHVWLQJO\��ZH�ZHUH�DEOH�WR�OLVWHQ�WR�WKHVH�GLVWRUWHG
YHUVLRQV�RI�PXVLF�E\�SOD\LQJ� WKH�HQFU\SWHG� ILOHV� LQ� WKH�SURJUDP�$XGDFLW\���%\
XVLQJ�7U,3(�DQG�2JJ�9RUELV��6SRWLI\�JDLQV�DFFHVV�WR�HQFU\SWLRQ�DQG�FRPSUHVVLRQ
WHFKQRORJLHV�ZLWKRXW�KDYLQJ�WR�SD\�FRVWO\�SURSULHWDU\�IHHV�WR�EXLOG�LWV�VRIWZDUH
RQ�WRS�RI�WKHP��7KLV�FRVW�VDYLQJ�SUDFWLFH�LV�D�FRPPRQ�WKUHDG�LQ�WKH�FRPSDQ\ߞV
VRIWZDUH�DQG�LQIUDVWUXFWXUH�PDQDJHPHQWߡ��$W�6SRWLI\�ZH�ORYH�RSHQ�VRXUFH�1ߢ�RD
5HVDUH�� RQH� RI� 6SRWLI\ߞV� �IUHHߡ VRIWZDUH�PHGLDWRUVߢ�� SURFODLPHG� LQ� ��������7KH
6SRWLI\�FOLHQW�� IRU�H[DPSOH��KDV�EHQHILWWHG�VLJQLILFDQWO\� IURP�WKH� ODERU�SXW� LQWR
PRUH�WKDQ�WKUHH�KXQGUHG�GLIIHUHQW�RSHQ�VRXUFH�SURMHFWV����6SRWLI\�WKXV�UHVHPEOHV
D�K\EULG�RI�SURSULHWDU\�DQG�RSHQ�VRXUFH�VRIWZDUH�VROXWLRQV��:KHQ�ORRNLQJ�DW�WKH
FRGHFV�DQG�VRIWZDUH�RQ�ZKLFK�WKH�VHUYLFH�UXQV��LW�EHFRPHV�REYLRXV�WKDW�6SRWLI\
LV�QHLWKHU� VHOI�EXLOW�QRU� VHOI�PDLQWDLQHG�DQG� LQVWHDG� UHOLHV�RQ�D�YDVW�QHWZRUN�RI
DFWRUV� IRU� LWV� VHUYLFH� WR� IXQFWLRQߚDQRWKHU� LQGLFDWLRQ� WKDW� WKH� QRWLRQ� RI� DQ
HQFORVHG� SODWIRUP� LV� LQDSW�� %\� KXQWLQJ� DPRQJ� WKH� FROOHFWHG� GDWD� SDFNHWV�� RXU
HDYHVGURSSLQJ� VHVVLRQ� DOORZHG� XV� WR� VWXG\� WKH� WUDFHV� RI� VXFK� DFWRUV� DQG� WR
FRQVLGHU�WKHLU�HFRQRPLF�DQG�SROLWLFDO�HIIHFWV�

)URP� WKH� FROOHFWHG� GDWD�� ZH� DOVR� OHDUQHG� WKDW� RXU� 6SRWLI\� FOLHQW� KDG� EHHQ
LQWHUDFWLQJ� ZLWK� WZR� GLIIHUHQW� &'1V�� $NDPDL� DQG� $PD]RQ� &ORXG)URQW�� $V



6WHSKHQ�*UDKDP�DQG�6LPRQ�0DUYLQ�QRWHG�LQ�������&'1V�DUH�FRQVWUXFWLRQV�WKDW
E\SDVV�FRQJHVWHG� LQWHUQHW� LQIUDVWUXFWXUHV�DQG� LQVWHDG�HVWDEOLVK�SDUDOOHO�QHWZRUN
WUDIILF�URXWHV�WKDWߚDJDLQVW�D�IHHߚDOORZ�LQIRUPDWLRQ�WR�UHDFK�LWV�GHVWLQDWLRQ�DW�D
KLJKHU� VSHHG���� 6XFK� SDUDOOHO� QHWZRUNV� KDYH� FOHDU� SROLWLFDO� GLPHQVLRQV�� 7KH\
RIWHQ� UXQ� EHWZHHQ� KLJK�SULRULW\� FLWLHV� DURXQG� WKH� JOREH� �VXFK� DV� FDSLWDOV�� DQG
IUHTXHQWO\�WDUJHW�DUHDV�ZLWK�D�KLJK�GHQVLW\�RI�FRUSRUDWH�DFWLYLW\��,Q�IDFW��$NDPDL
KDV�EHHQ�VLQJOHG�RXW�DV�SURYLGLQJ�D�SULYDWH�QHWZRUN�LQIUDVWUXFWXUH�WKDW�VHUYHV�WR
HQKDQFH� WKH� XQHTXDO� GLVWULEXWLRQ� RI� JOREDO� QHWZRUN� FRQQHFWLYLW\���� %HFDXVH� RI
WKHLU�SUDFWLFH�RI�VHOOLQJ�KLJK�TXDOLW\�LQWHUQHW�DFFHVV�WR�VHOHFWHG�FXVWRPHUV��&'1V
DUH� DOVR� NQRZQ� IRU� VLGHVWHSSLQJ� QHW� QHXWUDOLW\� RUGHUV� DQG� UHJXODWLRQV�� WKXV
FRXQWHUDFWLQJ� WKH�EDVLF� DQG�RSHQ� HQG�WR�HQG�SULQFLSOHV�RI� WKH� LQWHUQHW����*LYHQ
WKDW�ZH�UHFRUGHG�RXU�VHVVLRQ�LQ�WKH�KHDUW�RI�6WRFNKROPߚWKH�PRVW�SRSXORXV�FLW\
LQ�WKH�1RUGLF�FRXQWULHVߚLW�VKRXOG�FRPH�DV�QR�VXUSULVH�WKDW�6SRWLI\ߞV�GDWD�WUDIILF
ZDV� URXWHG� WKURXJK�VXFK�&'1V��<HW�RXU�H[SHULPHQW�H[HPSOLILHV�KRZ�D� WDVN�DV
PXQGDQH� DV� OLVWHQLQJ� WR�PXVLF� RQ�6SRWLI\�PD\� WULJJHU� FRPSOH[� HQWDQJOHPHQWV
ZLWK� LQWHUQHW� LQIUDVWUXFWXUHV� WKDW� DUH� WLJKWO\� OLQNHG� WR� FRQWURYHUVLDO� GHEDWHV
DURXQG�GLJLWDO�SROLF\�PDNLQJ��QHWZRUN�QHXWUDOLW\�DQG�WKH�IUHHGRP�RI�WKH�ZHE�

�8QOLNHߡ WHOHJUDSK\� DQG� WHOHSKRQ\ߢ�� 7L]LDQD� 7HUUDQRYD� RQFH� ZURWH�� WKHߡ
FRPPXQLFDWLRQ� RI� LQIRUPDWLRQ� LQ� FRPSXWHU� QHWZRUNV� GRHV� QRW� VWDUW� ZLWK� D
VHQGHU��D�UHFHLYHU�DQG�D�OLQH��EXW�ZLWK�DQ�RYHUDOO�LQIRUPDWLRQ�VSDFH��FRQVWLWXWHG
E\�D� WDQJOH�RI�SRVVLEOH�GLUHFWLRQV�DQG� URXWHV��ZKHUH� LQIRUPDWLRQ�SURSDJDWHV�E\
DXWRQRPRXVO\�ILQGLQJ�WKH�OLQHV�RI�OHDVW�UHVLVWDQFH7ߡ���ߢ�KLVߢ��VKH�IXUWKHU�DUJXHV�
�SURGXFHVߡ D� VSDFH� WKDW� LV� QRW� MXVW� D� �VSDFHߝ RI� SDVVDJHߞ� IRU� LQIRUPDWLRQ�� EXW� DQ
LQIRUPDWLRQDO�PDFKLQH� LWVHOIߚDQ�DFWLYH�DQG� WXUEXOHQW� VSDFH���7ߢ�KH� LQFRQVWDQW�
LPSURYLVDWLRQDO��DQG�PXWDEOH�TXDOLWLHV�RI�RQOLQH�LQIRUPDWLRQ�WUDQVPLVVLRQV�LPSO\
WKDW�QHWZRUN�WUDIILF�LV�FRQVWDQWO\�LQ�IOX[��7KHUHIRUH��LW�LV�QRW�FHUWDLQ�WKDW�D�SOD\�RQ
6SRWLI\� ZLOO� DFWLYDWH� WKH� VDPH� GDWD� FHQWHUV�� EDFNERQH� SURYLGHUV�� &'1V�� DQG
DGYHUWLVHPHQW� EURNHUV�PHQWLRQHG� LQ� WKLV� LQWHUYHQWLRQ�� 5DWKHU�� DQ\� VQDSVKRW� RI
6SRWLI\ߞV� LQIUDVWUXFWXULQJ� XQDYRLGDEO\� OLQNV� WR� D� SRVLWLRQ� IURP� ZKLFK� WKH
VQDSVKRW�ZDV�WDNHQ��,QVWHDG�RI�EHLQJ�UHDG�DV�D�JHQHUDO�GHSLFWLRQ�RI�WKH�NLQGV�RI
GDWD�WUDQVPLVVLRQV�WKDW�D�6SRWLI\�FOLFN�WULJJHUV��WKH�UHVXOWV�RI�RXU�HDYHVGURSSLQJ
VHVVLRQ�PXVW�WKHUHIRUH�EH�UHDG�DV�KLJKO\�VLWXDWHG�DQG�FRQWH[W�GHSHQGHQW�

7KH� VFKRODUO\� VLJQLILFDQFH� RI� WKLV� LQWHUYHQWLRQ� LV� WKXV� QRW� WR�PDNH� JHQHUDO
FODLPV� UHJDUGLQJ� KRZ� 6SRWLI\� RUJDQL]HV� LWV� GDWD� LQIUDVWUXFWXUH� EXW� UDWKHU� WR
SURYLGH� DQ� H[DPSOH� RI� LWV� FRPSOH[LWLHV��$V�%ULDQ�/DUNLQ� QRWHV�� LQIUDVWUXFWXUHV
SOD\� D� GXDO� UROH�� WKH\� DUH� WKLQJV� WKDW� �HQDEOHߡ WKH� PRYHPHQW� RI� RWKHU� PDWWHUߢ
ZKLOH� VLPXOWDQHRXVO\� DOVR� FRQVWLWXWLQJ� �WKHߡ UHODWLRQVKLS� EHWZHHQ� WKLQJVߢ����$V



ERWK� WKLQJV� DQG� UHODWLRQV�� WKHQ�� 6SRWLI\ߞV� GDWD� LQIUDVWUXFWXUHV� FRQQHFW�� SURPSW�
DQG�OLQN�WRJHWKHU�YDULRXV�GLVWULEXWHG�HOHPHQWV�DFURVV�ODUJH�JHRJUDSKLF�GLVWDQFHV�
:KLOH�WKLV�H[SHULPHQW�KDV�IDU�IURP�H[KDXVWHG�WKH�NLQGV�RI�LQIUDVWUXFWXUHV�WKDW�D
VHUYLFH� VXFK� DV� 6SRWLI\� UHOLHV� RQ�� LW� KDV� SURYLGHG� VRPH� LQVLJKW� LQWR� WKH� OLYHO\�
FRPSOH[��DQG�VRPHWLPHV�GRZQULJKW�IDLOLQJ�QHWZRUN�WUDQVPLVVLRQV�WKDW�D�VLPSOH
FOLFN� FDQ� JHQHUDWH�� :KHQ� SXVKLQJ� SOD\� RQ� 6SRWLI\�� PXVLF� LV� KHDUGߚDPLG� D
FDFRSKRQ\�RI�RWKHU�GDWD�

1RWHV

���7KH�PHPRU\� FHOOV� RQ� DQ�66'�FDQ�EH�ZULWWHQ� DQG� UHZULWWHQ� D� OLPLWHG�QXPEHU� RI� WLPHV�� -XQN�GDWD�ZDV
EHLQJ�VWRUHG�RQ� UHJXODU�KDUG�GULYHV� WRR��EXW� VLQFH� WKH\�GRQߞW�RSHUDWH�RQ�D� ILQLWH� OLIHVSDQ�DV�66'V�GR�� WKH
LVVXH�ZDVQߞW�DV�SHUWLQHQW�

��� 'DQ� *RRGLQ�� �\6SRWLIߡ ,V�:ULWLQJ�0DVVLYH� $PRXQWV� RI� -XQN� 'DWD� WR� 6WRUDJH� 'ULYHVߢ��$UV� 7HFKQLFD�
1RYHPEHU� ���� ������ KWWSV���DUVWHFKQLFD�FRP�LQIRUPDWLRQ�WHFKQRORJ\���������IRU�ILYH�PRQWKV�VSRWLI\�KDV�
EDGO\�DEXVHG�XVHUV�VWRUDJH�GULYHV��

���&KULV�+DPSWRQ6ߡ��SRWLI\�,V�.LOOLQJ�<RXU�&RPSXWHUߞV�6WRUDJH�ZLWK�-XQN�'DWDߢ��&KDUW�$WWDFN��1RYHPEHU
����������KWWS���ZZZ�FKDUWDWWDFN�FRP�QHZV������������VSRWLI\�NLOOLQJ�FRPSXWHUV�VWRUDJH�MXQN�GDWD��

���6HH�*RRGLQ6ߡ��SRWLI\�,V�:ULWLQJߢ�

��� �6SRWLI\�3DWFKHVߡ ��1HZV��1RYHPEHU&%%�ߢ�OLWFK*�ߞDWD�*REEOLQJ'ߝ ���� ������ KWWS���ZZZ�EEF�FRP�QHZV
�WHFKQRORJ\����������

��� $DURQ� %URZQ�� �\6SRWLIߡ &RXOG� %H� 'DPDJLQJ� <RXU� &RPSXWHU� EHKLQG� <RXU� %DFN�� DQG� 7KLV� ,V�:K\ߢ�
([SUHVV��1RYHPEHU�����������KWWSV���ZZZ�H[SUHVV�FR�XN�OLIH�VW\OH�VFLHQFH�WHFKQRORJ\��������6SRWLI\�%XJ
�$SS�66'�/LIHVSDQ�

���)RU�ZRUULHG�UHDGHUV��6SRWLI\�ODWHU�UHOHDVHG�D�VRIWZDUH�XSGDWH�WKDW�FXUHG�WKH�EXJ�WKDW�KDG�FDXVHG�WKH�WUDVK
LVVXH��%\�WKHQ��KRZHYHU��WKH�VRIWZDUH�PDOIXQFWLRQ�KDG�DOUHDG\�EHHQ�UXQQLQJ�IRU�PRQWKV�

�LUHVKDUN��DFFHVVHG�-DQXDU\�����������KWWSV:�ߢ�ERXW�:LUHVKDUN$ߡ�����ZZZ�ZLUHVKDUN�RUJ��DERXW:6�

���5LFKDUG�5RJHUV��'LJLWDO�0HWKRGV��&DPEULGJH��0$��0,7�3UHVV��������

����-RKQ�/��/RFNH��(DYHVGURSSLQJ��$Q�,QWLPDWH�+LVWRU\��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV������������

����:HQG\� +XL� .\RQJ� &KXQ��&RQWURO� DQG� )UHHGRP�� 3RZHU� DQG� 3DUDQRLD� LQ� WKH� $JH� RI� )LEHU� 2SWLFV
�&DPEULGJH��0$��0,7�3UHVV�����������

���� $OL� 6DUUDIL�� �RZ+ߡ �ߞDWD'ߝ 'ULYHV� 6SRWLI\ߢ� �3RZHU3RLQW� SUHVHQWDWLRQ�� 6WRFNKROP� 6FKRRO� RI
(QWUHSUHQHXUVKLS��6WRFNKROP��6ZHGHQ��$XJXVW������������KWWSV���ZZZ�VOLGHVKDUH�QHW�DOLVDUUDIL��KRZ�GDWD�
GULYHV�VSRWLI\�

����,JRU�0DUDYLÇ6ߡ��SRWLI\ߞV�(YHQW�'HOLYHU\7ߚKH�5RDG�WR�WKH�&ORXGߢ��SW�����6SRWLI\�/DEV��EORJ���)HEUXDU\
����������KWWSV���ODEV�VSRWLI\�FRP������������VSRWLI\V�HYHQW�GHOLYHU\�WKH�URDG�WR�WKH�FORXG�SDUW�L��

����6HH�5HUQJYLW�<DQJJUDWRNH�HW�DO2ߡ���Q�WKH�3HUIRUPDQFH�RI�WKH�6SRWLI\�%DFNHQGߢ��-RXUQDO�RI�1HWZRUN�DQG
6\VWHPV� 0DQDJHPHQW� ���� QR�� �� �������� ����ߙ��� GRL���������V������������������ DQG� 1LFN� &RSH�
�EORJ���0DUFK�����������KWWSV���6SRWLI\�/DEVߢ�\0DQDJLQJ�0DFKLQHV�DW�6SRWLIߡ��ODEV�VSRWLI\�FRP�����������



�PDQDJLQJ�PDFKLQHV�DW�VSRWLI\��

����6HH�&RSH0ߡ��DQDJLQJ�0DFKLQHVߢ��DQG�*XLOODXPH�/H\JXHV6ߡ��SRWLI\�&KRRVHV�*RRJOH�&ORXG�3ODWIRUP�WR
3RZHU� 'DWD� ,QIUDVWUXFWXUHߢ�� *RRJOH� &ORXG� 3ODWIRUP� EORJ�� )HEUXDU\� ���� ������ KWWSV���FORXGSODWIRUP
�JRRJOHEORJ�FRP���������6SRWLI\�FKRRVHV�*RRJOH�&ORXG�3ODWIRUP�WR�SRZHU�GDWD�LQIUDVWUXFWXUH�KWPO�

����'EDUURVRS1'6ߡ���,QWHUQHW�5RXWHUߢ��SW�����6SRWLI\�/DEV��EORJ���-DQXDU\�����������KWWSV���ODEV�VSRWLI\�FRP
������������VGQ�LQWHUQHW�URXWHU�SDUW����

���� ,Q� RUGHU� WR� IDFLOLWDWH� WKLV�� 6SRWLI\� DOVR� UHOLHV� RQ� RYHU� ���� GLIIHUHQW� VHUYLFHV� DW� WKH� EDFN� HQG�� ZKLFK
PDQDJH� WKLQJV� VXFK� DV� XVHU� DQDO\WLFV� DQG� PDUNHWLQJ�� )RU� DQ� RYHUYLHZ�� VHH� �ߢ�\6SRWLIߡ 6LIWHU\�� DFFHVVHG
-DQXDU\�����������KWWSV���VLIWHU\�FRP�FRPSDQ\�VSRWLI\�

����7KH� VRQJV�ZHUH� SDUW� RI� D� SOD\OLVW� WKDW� DOUHDG\� H[LVWHG� RQ� WKH� ROGHU� SUHPLXP�DFFRXQW��:H� VKDUHG� WKH
SOD\OLVW�ZLWK�WKH�QHZO\�UHJLVWHUHG�DFFRXQW�YLD�HPDLO��,Q�GHWDLO��WKH�VRQJV�WKDW�ZHUH�SOD\HG�ZHUH�VVH�2OKDU)ߡ�
4XH�(UD�6³�7HXߢ�E\�'HDG�&RPER� �������� ��E\�%ODFN�6DEEDWKߢ3ODQHW�&DUDYDQߡ �������� \�EߢHPRQ�+RVW'ߡ
7LPEHU� 7LPEUH� �������� �7KHߡ +HDOHUߢ� E\� (U\NDK� %DGX� �������� DQG� �ߢ6$7ߡ E\� %REDQ� L� 0DUNR�0DUNRYLÇ
2UNHVWDU���������7KH�PXVLF�ZDV�SOD\HG�DV�LW�DSSHDUHG�LQ�WKH�SOD\OLVW��ZLWK�WKH�H[FHSWLRQ�RI�D�IHZ�VRQJV�WKDW
ZHUH�PDQXDOO\�VNLSSHG�EHWZHHQ�7LPEHU�7LPEUHߞVߡ�'HPRQ�+RVWߢ�DQG�(U\NDK�%DGXߞV7ߡ�KH�+HDOHUߢ�

����:KHQ� D� FRPSXWHU� VHQGV� DQG� UHFHLYHV� LQIRUPDWLRQ� �RU� SDFNHWV�� DFURVV� D� QHWZRUN�� GLIIHUHQW� DFWRUV� XVH
GLIIHUHQW�SRUWV��,I�\RX�WKLQN�RI�\RXU�FRPSXWHU�DV�D�GHVWLQDWLRQ�WR�ZKLFK�PDQ\�GRRUV�OHDG��WKHQ�SRUWV�ZRXOG
PDNH�XS�WKH�GLIIHUHQW�GRRUV�WKURXJK�ZKLFK�GDWD�WUDIILF�FDQ�EH�URXWHG��:H�IRXQG�RXW�WKDW�6SRWLI\�XVHV�SRUWV
��������DQG������E\�REVHUYLQJ�QHWZRUN�WUDIILF� LQ�:LUHVKDUN��:H�FDQQRW�UXOH�RXW� WKDW�6SRWLI\�PLJKW�KDYH
VHQW�GDWD�WKURXJK�RWKHU�SRUWV�DV�ZHOO��EXW�DV�IDU�DV�ZH�FRXOG�WHOO��WKHVH�WKUHH�VHHPHG�WR�EH�WKH�PDLQ�RQHV�

����)HGHULFD�)UDEHWWL�� �RHV'ߝߡ ,W�:RUN"ߞ��7KH�8QIRUHVHHDEOH�&RQVHTXHQFHV�RI�4XDVL�IDLOLQJ�7HFKQRORJ\ߢ�
&XOWXUH�0DFKLQH�����������������KWWS���ZZZ�FXOWXUHPDFKLQH�QHW�LQGH[�SKS�FP�DUWLFOH�YLHZ���������

����)UDEHWWLߝߡ��'RHV�,W�:RUN"ߢߞ

����1LFROH�6WDURVLHOVNLߡ��)L[HG�)ORZ��8QGHUVHD�&DEOHV�DV�0HGLD�,QIUDVWUXFWXUHVߢ��LQ�6LJQDO�7UDIILF��&ULWLFDO
6WXGLHV�RI�0HGLD�,QIUDVWUXFWXUHV��HG��/LVD�3DUNV�DQG�1LFROH�6WDURVLHOVNL��6SULQJILHOG��8QLYHUVLW\�RI�,OOLQRLV
3UHVV������������

����)ROORZLQJ�WKH�6QRZGHQ�UHYHODWLRQV�UHJDUGLQJ�35,60��D�1DWLRQDO�6HFXULW\�$JHQF\��16$��VXUYHLOODQFH
SURJUDP��/HYHO���ZDV�VLQJOHG�RXW�DV�RQH�RI�WKH�PDMRU�DFWRUV�WKDW�PLJKW�KDYH�HQDEOHG�WKH�16$�WR�ZLUHWDS
*RRJOHߞV� DQG� <DKRRߞV� FRPPXQLFDWLRQV�� 6HH� 1LFROH� 3HUOURWK� DQG� -RKQ�0DUNRII�� �\1�6�$��0Dߡ +DYH� +LW
,QWHUQHW�&RPSDQLHV�DW�D�:HDN�6SRW�1ߢ�HZ�<RUN�7LPHV��1RYHPEHU�����������KWWS���ZZZ�Q\WLPHV�FRP�����
�������WHFKQRORJ\�D�SHHSKROH�IRU�WKH�QVD�KWPO�

���� /HYHO� ��� �RUSRUDWH&ߡ )DFW� 6KHHWߢ�� 0DUFK� �����
KWWS���QHZV�OHYHO��FRP�GRZQORDG�����B/HYHO���&RPPXQLFDWLRQVB)DVW)DFWVXSGDWHB�������BY)�SGI�

����/HYHOߡ����&RUSRUDWH�)DFW�6KHHWߢ�

���� 6HH� /HYHO� ��� �]1HWIOLߡ 6LJQV� 0XOWL�\HDU� 'HDO� ZLWK� /HYHO� �� IRU� 6WUHDPLQJ� 6HUYLFHVߢ�� SUHVV� UHOHDVH�
1RYHPEHU� ���� ������ KWWS���QHZV�OHYHO��FRP�LQGH[�SKS"V �����	LWHP ������� /HYHO� ��� �HYHO/ߡ �� 3RZHUV
3DQGRUDߢ�� SUHVV� UHOHDVH�� 1RYHPEHU� ��� ������ KWWS���QHZV�OHYHO��FRP�QHZV�DUFKLYH"LWHP ������� /HYHO� ��
�HYHO/ߡ �� (QKDQFHV� *URRYHVKDUNߞV� 0XVLF� 6WUHDPLQJ� &DSDELOLWLHVߢ�� SUHVV� UHOHDVH�� 2FWREHU� ���� �����
KWWS���QHZV�OHYHO��FRP�QHZV�DUFKLYH"LWHP ������� DQG� /HYHO� ��� ��8�6ߡ 'HSDUWPHQW� RI� 'HIHQVH� )LQDOL]HV
6HOHFWLRQ� RI� /HYHO� �� IRU� ���<HDU�� 0XOWLPLOOLRQ� 'ROODU� 7DVN� 2UGHUߢ�� SUHVV� UHOHDVH�� 0D\� ��� �����
KWWS���QHZV�OHYHO��FRP�QHZV�DUFKLYH"LWHP �������

����6HH�$SS1H[XVߡ��$SS1H[XV�$QQRXQFHV�7HFKQRORJ\�3DUWQHUVKLS�ZLWK�6SRWLI\ߢ��SUHVV� UHOHDVH�� -XO\����
������ KWWSV���ZZZ�DSSQH[XV�FRP�HQ�FRPSDQ\�QHZV�DQG�HYHQWV�SUHVV�UHOHDVHV�QHZV������������ 5XELFRQ



3URMHFW6ߡ��SRWLI\�7DSV�5XELFRQ�3URMHFW�WR�$XWRPDWH�$XGLR�,QYHQWRU\ߢ��SUHVV�UHOHDVH��-XO\�����������KWWS���
UXELFRQSURMHFW�FRP�SUHVV�UHOHDVHV�VSRWLI\�WDSV�UXELFRQ�SURMHFW�WR�DXWRPDWH�DXGLR�LQYHQWRU\��� DQG� 3DUWQHUߡ
,QIR��6SRWLI\�0ߢ�HGLD0DWFK��DFFHVVHG�-DQXDU\�����������KWWSV���RSHQ�PHGLDPDWK�FRP�SDUWQHUV�VSRWLI\�

���� )RU� PRUH� LQIRUPDWLRQ� DERXW� 2JJ� 9RUELV�� VHH� �ߢ�9RUELVߡ ;LSK�2UJ� )RXQGDWLRQ�� DFFHVVHG� -DQXDU\� ���
������KWWSV���ZZZ�[LSK�RUJ�YRUELV��

����)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�7U,3(�SURWRFRO��VHH6ߡ�HUYLFH�1DPH�DQG�7UDQVSRUW�3URWRFRO�3RUW�1XPEHU
5HJLVWU\ߢ�� ,QWHUQHW� $VVLJQHG� 1XPEHUV� $XWKRULW\�� DFFHVVHG� -DQXDU\� ���� �����
KWWSV���ZZZ�LDQD�RUJ�DVVLJQPHQWV�VHUYLFH�QDPHV�SRUW�QXPEHUV�VHUYLFH�QDPHV�SRUW�QXPEHUV�[KWPO"
DPS 	SDJH ����DQG�0DUN�:RRGLQJ7ߡ��U,3(��7ULYLDO�,3�(QFU\SWLRQߢ��SHUVRQDO�ZHEVLWH��XSGDWHG�$SULO����
������KWWSV���JLW�GLVWRUWHG�RUJ�XN�aPGZ�WULSH�EORE�UHIV�KHDGV�PDVWHU��5($'0(�

���� 1RD� 5HVDUH�� �0DNLQJߡ 2SHQ� 6RXUFH� D� 3ULRULW\� DW� 6SRWLI\ߢ�� SUHVHQWDWLRQ� DEVWUDFW�� /LQX[&RQ� 1RUWK
$PHULFD��&KLFDJR��,OOLQRLV��$XJXVWߙ�������������KWWSV���OFFRQD���VFKHG�FRP�HYHQW��RX+K+%�PDNLQJ�RSHQ�
VRXUFH�D�SULRULW\�DW�VSRWLI\�QRD�UHVDUH�VSRWLI\�

����7KH�PRVW�XS�WR�GDWH� OLVW�RI� WKHVH�RSHQ�VRXUFH�SURMHFWV� FDQ�EH� IRXQG�E\�FOLFNLQJߡ�+HOS�!� 7KLUG�SDUW\
6RIWZDUHߢ�LQ�WKH�WRS�PHQX�RI�DQ\�6SRWLI\�FOLHQW��6SRWLI\�KDV�DOVR�JLYHQ�EDFN�WR�WKH�RSHQ�VRXUFH�FRPPXQLW\
E\�SXEOLVKLQJ�D�QXPEHU�RI�GLIIHUHQW�UHSRVLWRULHV�RQ�*LWKXE�

����6WHSKHQ�*UDKDP�DQG�6LPRQ�0DUYLQ��6SOLQWHULQJ�8UEDQLVP��1HWZRUNHG�,QIUDVWUXFWXUHV��7HFKQRORJLFDO
0RELOLWLHV�DQG�WKH�8UEDQ�&RQGLWLRQ��/RQGRQ��5RXWOHGJH��������

����(P\�7VHQJ�DQG�.\OH�(LVFKHQ7ߡ��KH�*HRJUDSK\�RI�&\EHUVSDFH�0ߢ��&�-RXUQDO����QR���� ��������KWWS���
ZZZ�MRXUQDO�PHGLD�FXOWXUH�RUJ�DX���������JHRJUDSK\�SKS�

����)RU� DQ�H[WHQGHG�GLVFXVVLRQ�� VHH� -HQQLIHU�+ROW�� �0�5HJXODWLQJ�&RQQHFWHG�9LHZLQJߡHGLD�3LSHOLQHV� DQG
&ORXG�3ROLF\ߢ��LQ�&RQQHFWHG�9LHZLQJ��6HOOLQJ��6WUHDPLQJ�	�6KDULQJ�0HGLD�LQ�WKH�'LJLWDO�(UD��HG��-HQQLIHU
+ROW�	�.HYLQ�6DQVRQ��/RQGRQ��5RXWOHGJH�������������ߙ�

���� 7L]LDQD� 7HUUDQRYD��1HWZRUN� &XOWXUH�� 3ROLWLFV� IRU� WKH� ,QIRUPDWLRQ� $JH� �$QQ�$UERU��0,�� 3OXWR� 3UHVV�
����������

����7HUUDQRYD��1HWZRUN�&XOWXUH�����

����%ULDQ�/DUNLQ7ߡ��KH�3ROLWLFV�DQG�3RHWLFV�RI�,QIUDVWUXFWXUHߢ��$QQXDO�5HYLHZ�RI�$QWKURSRORJ\�����������
�����GRL���������DQQXUHY�DQWKUR���������������



�

"RZ�'RHV�6SRWLI\�3DFNDJH�0XVLF+ߍߍߍ�

�HDU'ߡ 6SRWLI\�� VRPHWLPHV� ,� GRQߞW� NQRZ� ZKDW� WR� OLVWHQ� WRߢ��:H� NQRZ� ZKDW� \RX� PHDQ�� 6XUH�� KDYLQJ
PLOOLRQV�RI�VRQJV�LQ�\RXU�SRFNHW�KDV�FKDQJHG�WKH�ZD\�\RX�OLVWHQ�WR�PXVLF��EXW�FDQ�\RX�ILJXUH�RXW�ZKDW�WR
SOD\�RQ�D�OD]\�6XQGD\�DIWHUQRRQ"�

,Q� ������ WKRVH� ZHUH� WKH� ZRUGV� ZLWK� ZKLFK� 6SRWLI\� LQWURGXFHG� D� �QHZߡ DQG
HQWLUHO\� SHUVRQDO� ZD\� RI� GLVFRYHULQJ� PXVLFߢ�� ZKLFK� DLPHG� WR� SUHGLFW� XVHU
SUHIHUHQFHV� EDVHG� RQ� SUHYLRXV� OLVWHQLQJ�� )ROORZHG� E\� WKH� ODXQFK� RI� H[SHUWߡ
SOD\OLVWV� IRU� HYHU\� PRRG� DQG� PRPHQWߢ� D� IHZ�PRQWKV� ODWHU��� WKH� QHZ� IHDWXUHV
SRLQWHG�WR�D�VKLIW�LQ�WKH�FRPSDQ\ߞV�ZD\�RI�DWWHQGLQJ�WR�ERWK�PXVLF�DQG�LWV�XVHUV�
3HULRG� �DVߚ) WKLV� SKDVH� LV� UHIHUUHG� WR� LQ� FKDSWHU� �PHDQWߚ� D� WXUQ� WRZDUG
DOJRULWKPLF� DQG�KXPDQ�FXUDWHG� UHFRPPHQGDWLRQV�� WKURXJK�ZKLFK� WKH� FRPSDQ\
SURPLVHG� WR� RIIHU� D� SHUVRQDOL]HG� H[SHULHQFH� ZLWK� �PXVLFߡ IRU� HYHU\RQHߢ�� 7KH
HPSKDVLV� RQ� UHFRPPHQGDWLRQV� LOOXVWUDWHV� KRZ� 6SRWLI\�� VLPLODU� WR� RWKHU� GLJLWDO
FRQWHQW�SURYLGHUV��QRW�RQO\�GHOLYHUV�PXVLF�EXW� DOVR�DFWLYHO\� IUDPHV�DQG� VKDSHV
GDWD��7KH�VHUYLFH�WKHUHE\�SURPRWHV�FHUWDLQ�YDOXHV�DQG�LGHQWLWLHV�RYHU�RWKHUV��ZLWK
PXVLF� ILOHV�EHLQJ�FRQWH[WXDOL]HG� LQ�D� UDQJH�RI�GLIIHUHQW�ZD\V�� WKURXJK�SOD\OLVWV
DQG� RWKHU� FODVVLILFDWRU\� V\VWHPV�� WKURXJK� YLVXDO� DQG� WH[WXDO� HOHPHQWV� RI� WKH
LQWHUIDFH��DQG�WKURXJK�UHFRPPHQGDWLRQV�GHOLYHUHG�WR�SDUWLFXODU�JURXSV�RI�XVHUV�
6XFK� RSHUDWLRQV� DUH� FHQWUDO� IRU� WXUQLQJ� GLJLWDO�PXVLF� LQWR� JRRGV�� EXW� WKH\� DOVR
FRQVWLWXWH� D�SROLWLFV�RI� FRQWHQW� WKURXJK�ZKLFK� WKH�GHOLYHU\�RI�PXVLF� LPSOLFDWHV
SUHVFULSWLYH�QRWLRQV�RI�WKH�VWUHDPLQJ�XVHU�

7KH�LQWHJUDWLRQ�RI�PXVLF�ILOHV�LQWR�ODUJHU�YDOXH�V\VWHPV�LV�GHSHQGHQW�RQ�WZR
HOHPHQWV�� WKH�FXUDWRULDO�SURFHVVHV�GHVLJQHG� WR�EH�FDUULHG�RXW�EHKLQG� WKH�VFHQHV
�DV�GHVFULEHG�LQ�FKDSWHU����DQG�WKH�LQWHUIDFH�WKURXJK�ZKLFK�XVHUV�HQJDJH�ZLWK�WKH
SHUFHSWLEOH� IHDWXUHV� DQG� PDWHULDOL]HG� HIIHFWV� RI� WKHVH� SURFHVVHV�� :KLOH� WKH
SUHYLRXV� FKDSWHU�ZDV� FHQWHUHG� RQ� WKH� EDFN� HQG� DQG� YDULRXV� WHFKQLFDO� V\VWHPV
EHQHDWK� WKH� VXUIDFH� RI� 6SRWLI\ߞV� GHVNWRS� FOLHQW�� WKLV� FKDSWHU� LV� FRQFHUQHG�ZLWK



6SRWLI\ߞV�IURQW�HQG��,W�HQJDJHV�SULPDULO\�ZLWK�WKH�OHYHO�RI�WKH�LQWHUIDFH�DV�SDUW�RI
D�ODUJHU�DSSDUDWXV�WKDW�VKDSHV�GLJLWDO�PXVLF�GHOLYHU\�DQG�XVHUVߞ�PRGHV�RI�UHODWLQJ
WR�PXVLFDO�FRQWHQW�LQ�WKH�IRUPV�RI�YDULRXVߡ�H[SHUW�FXUDWLRQVߢ�

:KLOH� VFKRODUV� VXFK� DV� 1LFN� 0RQWIRUW� DQG� 0DWWKHZ� .LUVFKHQEDXP� KDYH
FDXWLRQHG�DJDLQVW�RQH�VLGHGߡ�VFUHHQ�HVVHQWLDOLVP>V@ߢ�WKDW�SULYLOHJH�YLVXDO�DVSHFWV
RI�GLJLWDO�PHGLD�DW�WKH�H[SHQVH�RI�PDWHULDO�DQDO\VLV���DQ\�DWWHPSW�DW�XQFRYHULQJ
WKH�ZRUNLQJV�DQG�HIIHFWV�RI�GDWD�FRQWH[WXDOL]DWLRQ�PXVW� WDNH� LQWR�DFFRXQW�ERWK
PHGLD�VSHFLILF� SURSHUWLHV� DQG� UHSUHVHQWDWLRQDO� FRQWHQW�� $V� -RKDQQD� 'UXFNHU
DUJXHV�� JUDSKLFDO� LQWHUIDFHV� DUH� LQ� WKHPVHOYHV� �@RQH>V[ߡ RI� DIIRUGDQFHVߢ� WKDW
RUJDQL]H�GDWD�LQ�SDUWLFXODU�ZD\V�DQG�WKHUHE\�IRUHJURXQG�VRPH�WKLQJV�UDWKHU�WKDQ
RWKHUV���,Q�WKLV�VHQVH��WKH�LQWHUSOD\V�EHWZHHQ�XVHUV�DQG�LQWHUIDFHVߚDQG�WKXV�WKH
VSUDZOLQJ�V\VWHP�RI�KXPDQ�DQG�FRPSXWDWLRQDO�DFWRUV�XQGHUO\LQJ�WKHPߚFRPH�WR
FRQVWLWXWH�SDUWLFXODU�UHDOLWLHV�DQG�ZD\V�RI�EHLQJ��

%\�GUDZLQJ�RQ�SOD\OLVWV�DQG�DOEXP�UHFRPPHQGDWLRQV�WKDW�ZHUH�REVHUYHG�DQG
FROOHFWHG�EHWZHHQ������DQG�������WKLV�FKDSWHU�VHWV�RXW�WR�GLVFXVV�WKH�LQKHUHQWO\
SROLWLFDO�DVSHFWV�RI�6SRWLI\ߞV�UHFRPPHQGDWLRQ�IHDWXUHV�DQG�KRZ�WKH\��UH�LQVWDWH
FHUWDLQ�QRWLRQV�RI�PXVLF��RI�VWUHDPLQJ��DQG�RI�WKH�LGHDO�XVHU��0RUH�VSHFLILFDOO\�
WKH�FKDSWHU�EXLOGV�RQ�GDWD�IURP�D�QXPEHU�RI�FDVH�VWXGLHV�LQ�ZKLFK�ERWK�PDQXDO
GDWD� FROOHFWLRQ� DQG� ERWV� ZHUH� GHSOR\HG� WR� UHWULHYH� LQIRUPDWLRQ� DERXW
UHFRPPHQGDWLRQ�IHDWXUHV�DV�VHHQ�IURP�D�XVHU�DQJOH��7KH�ERWV�ZHUH�SURJUDPPHG
WR� SOD\� SDUWLFXODU� VRQJV� DQG� WKHQ� FDSWXUH� WKH� UHVSRQVH� LQ� WHUPV� RI� JHQHUDWHG
UHFRPPHQGDWLRQV��7RJHWKHU�ZLWK�PDQXDO�REVHUYDWLRQV�DQG�GRFXPHQWDWLRQ�RI����
SOD\OLVWV�IURP�6SRWLI\ߞV�PRRG��DQG�DFWLYLW\�EDVHG�FDWHJRULHV��WKLV�KDV�HQDEOHG�XV
WR�SHUIRUP�FORVH�UHDGLQJV�RI�YLVXDO�UHSUHVHQWDWLRQV�DQG�LQWHUIDFH�HOHPHQWV�ZKLOH
DOVR�DQDO\]LQJ�SURFHVVHV�RI�SHUVRQDOL]DWLRQ�LQ�PXVLF�GHOLYHULHV���&RQWH[WXDOL]HG
WKURXJK� FULWLFDO� DQDO\VLV� RI� SURPRWLRQDO� PDWHULDOV�� MRXUQDOLVWLF� DFFRXQWV�� DQG
RQOLQH�XVHU�GLVFXVVLRQV��WKH�FROOHFWHG�GDWD�KDV�SURYLGHG�XV�ZLWK�DQ�XQGHUVWDQGLQJ
RI�WKH�SHUIRUPDWLYH�HIIHFWV�RI�6SRWLI\ߞV�ZD\�RI�SDFNDJLQJ�PXVLF�

:KDWߞV�LQ�D�3OD\OLVW"

,W� LV� RIWHQ� FODLPHG� WKDW� WKH� GLJLWL]DWLRQ� RI� PXVLF� GLVWULEXWLRQ� LQYROYHG� D
GLVDJJUHJDWLRQ�RI�WKH�RWKHUZLVH�GRPLQDQW�IRUP�RI�PXVLF�FRPPRGLW\��WKH�DOEXP��
5HODWHGO\�� WKH� SRSXODUL]DWLRQ� RI� ILOH� VKDULQJ� E\�1DSVWHU� DURXQG� WKH� WXUQ� RI� WKH
PLOOHQQLXP�LV� W\SLFDOO\�PHQWLRQHG�DV� WKH�SRLQW�DW�ZKLFK� LQGLYLGXDO� WUDFNV�ZHUH
VHW� ORRVH� IURP� WKH� DOEXP� IRUPDW�� OHQGLQJ� WKHPVHOYHV� LQVWHDG� WR� EH�PL[HG� DQG
PDWFKHG� DFFRUGLQJ� WR� WKH� SUHIHUHQFHV� RI� WKHLU� OLVWHQHUV�� (DUO\� PHGLD� SOD\HU



VRIWZDUH� VXFK� DV�:LQDPS� SURYLGHG� IXQFWLRQDOLW\� IRU� UHDJJUHJDWLQJ� WUDFNV� LQWR
FXVWRPL]HG� SOD\OLVWVߚDQ� DSSURDFK� WR�PXVLF� WKDW� EXLOW� RQ� SUHYLRXV� DVVHPEOLQJ
SUDFWLFHV� DQG� WHFKQRORJLHV�� VXFK� DV� EURDGFDVW� UDGLR�� FRPSLODWLRQ� DOEXPV�� DQG
PL[WDSHV���3OD\OLVWV�WKXV�KDYH�D�ORQJHU�KLVWRU\�EXW�HPHUJHG�LQ�WKHLU�GLJLWDO�IRUP
DV�D�ZD\�RI� UHFRPPRGLI\LQJ� WKH� LQGLYLGXDO� WUDFNV�RI� WKH�GLVDJJUHJDWHG�DOEXP�
1RZ�D� VWDSOH�RI�HYHU\� VWUHDPLQJ�PHGLD� VHUYLFH�� WKH\�DUH�� WR�FLWH� -HUHP\�:DGH
0RUULV�� PHWDFRPPRGLWLHV� WKDW� �UHZUDSߡ LQGLYLGXDO� FRPPRGLWLHV� LQWR� D� EXQGOH
XQGHU�WKH�DVVXPSWLRQ�WKDW�WKH�QHZ�ZKROH�LV�JUHDWHU�WKDQ�WKH�VXP�RI�LWV�ROG�SDUWV
DQG�WKDW�DQRWKHU�QHZ�ZKROH�LV�RQO\�D�UHFRPELQDWLRQ�DZD\ߢ��

7KH� VWUHDPLQJ� PHWDSKRU� LWVHOI� LPSOLHV� D� FRQWLQXRXV� IORZ� RI� PXVLF�
UHPLQLVFHQW� RI� D� QHYHU�HQGLQJ� SOD\OLVWߚDQG� SOD\OLVWV� KDYH� LQGHHG� EHHQ� RQH� RI
WKH�PDLQ�GHYLFHV�E\�ZKLFK�XVHUV�KDYH�FUHDWHG�DQG�PDQDJHG�WKHLU�SHUVRQDO�PXVLF
FROOHFWLRQV�RQ�6SRWLI\�VLQFH�LWV�ODXQFK��$V�ZH�KDYH�FKDUWHG�LQ�GHWDLO�LQ�FKDSWHU���
6SRWLI\�ZDV�LQLWLDOO\�FHQWHUHG�DURXQG�D�VHDUFK�EDVHG�LQWHUIDFH�ZKHUH�XVHUV�ZRXOG
KDYH� WR� HQWHU� NH\ZRUGV� WR� ILQG� WKHLU� GHVLUHG�PXVLF�� XQOHVV� WKH\� KDG� LPSRUWHG
WKHLU�ORFDOO\�VWRUHG�03��ILOHV��7UDFNV�FRXOG�WKHQ�EH�DGGHG�WR�D�SHUVRQDO�OLEUDU\�RU
GUDJJHG�DQG�GURSSHG�LQWR�VKDUDEOH�DQG�FROODERUDWLYH�SOD\OLVWV��,Q�RWKHU�ZRUGV��D
QRWLRQ� RI� VRFLDOLW\� ZDV� EXLOW� LQWR� WKH� VHUYLFH� HDUO\� RQ�� EXW� LW� KDVߚVRPHZKDW
SDUDGR[LFDOO\ߚFRPH� WR� EH� EDFNJURXQGHG� WKURXJK� WKH� VHUYLFHߞV� FRQWLQXRXV
WUDQVIRUPDWLRQ�WRZDUG�DQ�LQFUHDVLQJO\�SHUVRQDOL]HG�H[SHULHQFH��)RU�WKH�SXUSRVHV
RI� WKLV� FKDSWHU�� WKH� VLQJOH�PRVW� LPSRUWDQW� FKDQJH� WR� 6SRWLI\�ZDV� WKH� VR�FDOOHG
FXUDWRULDO� WXUQ�� LQ� ������ IURP� D� VHDUFK�EDVHG� LQWHUIDFH� IRFXVHG� RQ� VLPSO\
DFFHVVLQJ� PXVLF� WR� LWV� FXUUHQW� HPSKDVLV� RQ� GHOLYHULQJ� FUDIWHG� PXVLF
UHFRPPHQGDWLRQV�

,QWURGXFLQJ� D� UDQJH� RI� SUHSDFNDJHG� OLVWV� IRU� GLIIHUHQW� WDVWHV� DQG� RFFDVLRQV�
6SRWLI\� WKHQ� FRQVROLGDWHG� WKH� SOD\OLVWߞV� VWDWXV� DV� D� SULYLOHJHG� REMHFW� RI� LWV
VWUHDPLQJ�XQLYHUVH�DQG�DOVR�UHIUDPHG�WKH�SOD\OLVW�IURP�EHLQJ�D�SULPDULO\�VRFLDO
DQG� LQWHUDFWLYH� HOHPHQW� WR� EHLQJ� DQ� REMHFW� RI� HGLWRULDO� DQG� DOJRULWKPLF
H[SHUWLVH���� %RWK� WKH� VHDUFK� ER[� DQG� WKH� UHFRPPHQGDWLRQ� GHOLYHULHV� FDQ� EH
XQGHUVWRRG� DV� ZD\V� RI� PDQDJLQJ� RYHUDEXQGDQFH� LQ� DQ� DUFKLYH� VR� YDVW� WKDW� LW
PDNHV�RWKHU�EURZVLQJ�SUDFWLFHVߚVXFK�DV�VKXIIOLQJ�WKURXJK�WKH�HQWLUH�FROOHFWLRQ
��LPSRVVLEOHߚ ,PSRUWDQWO\�� KRZHYHU�� WKH\� DOVR� UHSUHVHQW� WZR� TXLWH� GLIIHUHQW
QRWLRQV� RI� WKH� VWUHDPLQJ� XVHU���� $V� ZH� KDYH� DUJXHG� HOVHZKHUH�� WKH� IRUPHU
UHOLDQFH� RQ� WKH� VHDUFK� HQJLQH� PDGH� PXVLF� FRQVXPSWLRQ� �GHSHQGHQWߡ RQ� D
FRQVFLRXV� UHIOHFWLRQ� RQ� WKH� SDUW� RI� WKH� OLVWHQHU�� ZKR� LV� IRUFHG� WR� DVN� KHUVHOI�
�ZKDWߝ PXVLF� GR� ,� ZDQW� WR� OLVWHQ� WR� ULJKW� QRZ"ߢߞ� 7KLV� XSKROGV� WKH� ILFWLRQV� RI
LQGLYLGXDO�WDVWH�DQG�FRQVXPHU�FKRLFH��,Q�FRQWUDVW�WR�WKLV�SRVLWLRQLQJ�RI�VWUHDPLQJ



OLVWHQHUV� DV� NQRZOHGJHDEOH� FRQVXPHUV�� WKH� UHRUJDQL]DWLRQ� WRZDUG� D
UHFRPPHQGDWLRQ�EDVHG� LQWHUIDFHߚVWLOO� D� IRUP� RI� PXVLF� QDYLJDWLRQ� ODUJHO\
�FKDUDFWHUL]HGߡ E\� WKH� FHQWUDOLW\� RI� WH[W� �DQG� LPDJH�� UDWKHU� WKDQ� VRXQGߚߢ
LPDJLQHG� WKH� OLVWHQHU� DV� EHLQJ� LQ� XUJHQW� QHHG� RI�PXVLFDO� DGYLFH� DQG� JXLGDQFH
IURP�H[SHUWV���

0RUH� VSHFLILFDOO\�� WKH� ����� WXUQ� WRZDUG� WDLORUHG� PXVLF� UHFRPPHQGDWLRQV�
ZLWK�6SRWLI\� EHLQJ� D� SURGXFHU� RI� �\HQWLUHOߡ SHUVRQDOߢ�PXVLFDO� H[SHULHQFHV��ZDV
PDWHULDOL]HG� LQ� WKH� �QRZ� VOLJKWO\� UHDUUDQJHG�� 'LVFRYHU�� %URZVH�� DQG� )ROORZ
IHDWXUHV�� 7RJHWKHU�� WKHVH� IXQFWLRQDOLWLHV� DOORZHG� XVHUV� WR� IROORZ� WKHLU� IDYRULWH
DUWLVWV� DQG� WDVWHPDNHUV� DQG� WR� FKHFN� RXW� VHOHFWHG� PXVLF� EDVHG� RQ� SUHYLRXV
OLVWHQLQJ�SDWWHUQV�DQG�HGLWRULDO�GHFLVLRQV����7KURXJK�VXFK�FROODERUDWLYHO\�ILOWHUHG
DOEXP�UHFRPPHQGDWLRQV�DQG�SUHSDFNDJHG�SOD\OLVWV��6SRWLI\�QRZ�WRRN�RQ�D�QHZ
UROH� RI� GHOLYHULQJ� PXVLF� �IRUߡ HYHU\� PRPHQWߢ�� WKXV� LQFUHDVLQJ� WKH� VHUYLFHߞV
UHOLDQFH� RQ� ERWK� FXUDWRULDO� H[SHUWLVH� DQG� DOJRULWKPLF� V\VWHPV�� 7KH� ODWWHU�
KRZHYHU��ZDV�W\SLFDOO\�GRZQSOD\HG�LQ�WKH�LQLWLDO�SURPRWLRQ�RI�WKH�QHZ�IHDWXUHV�
DV�6SRWLI\�DWWHPSWHG�WR�LQYRNH�D�UHODWLRQVKLS�RI�WUXVW�ZLWK�XVHUV�OO�EH�\RXUߞH:ߡ�
QHZ� EHVW� IULHQG� DQG� RIIHU� KDQGSLFNHG� UHFRPPHQGDWLRQV� WKDW� ZH� WKLQN� \RXߞOO
ORYH��:HߞOO�JLYH�\RX�D�IXOO�H[SODQDWLRQ�RI�ZK\�ZHߞYH�SLFNHG�HDFK�VRQJ�WRRߚOLNH
DQ\�EHVW�IULHQG�VKRXOG���0ߢ�RUHRYHU��DV�GLVFXVVHG�E\�5RE�'UHZ��WKH�WURSH�RI�WKH
PL[WDSH� DGGHG� D� QRVWDOJLF� DQG� DIIHFWLYH� YDOXH� WR� WKLV� VXSSRVHGO\� SHUVRQDOL]HG
PRGH� RI� PXVLF� VWUHDPLQJ���� 5DWKHU� WKDQ� GHGLFDWHG� PL[WDSHV�� KRZHYHU�� WKH
FRPSXWDWLRQDO� DSSUR[LPDWLRQV� RI� PXVLF� SUHIHUHQFHV� DQG� UHDG\�PDGH� SOD\OLVWV
FDQ� EH� VHHQ� WR� UHIHUHQFH� FRPPHUFLDO� PL[HV�� VXFK� DV� FRPSLODWLRQ� DOEXPV�� DV
PDUNHUV�RIߡ�DQ� LQFUHDVHG� OHYHO�RI�FRPPHUFLDOL]DWLRQ�RI� WKH�PXVLF� LQGXVWU\ߢ�� LQ
ZKLFK�EXVLQHVV�UHODWHG�DVSHFWV�DUH�PRUH�LPSRUWDQW�WKDQ�WKH�FUHDWLYH�SURFHVV���

$W�SUHVHQW��WKH�6SRWLI\�GHVNWRS�FOLHQW�DOORZV�D�XVHU�WR�DFFHVV�PXVLFDO�FRQWHQW
YLD�IRXU�GLIIHUHQW�IUDPHV��WKURXJK�WKH�VHDUFK�ER[�LQ�WKH�EDQQHU��WKH�PHQX�EDU�WR
WKH� OHIW��ZKLFK� FRQWDLQV� WKH�%URZVH� DQG�5DGLR�RSWLRQV�� DV�ZHOO� DV� OLQNV� WR� WKH
XVHUߞV� VDYHG� DQG� IDYRULWHG� FRQWHQW�� WKH� IHHG� RI� IROORZHUVߞ� VWUHDPV� WR� WKH� ULJKW�
DQG� WKH� PDLQ� FRQWHQW� IUDPH� LQ� WKH� FHQWHU�� ZKLFK� SUHVHQWV� VHDUFK� UHVXOWV� RU
DXWRPDWLFDOO\� VHOHFWHG� SOD\OLVWV�� 7KH� SOD\HU� LV� IRXQG� LQ� WKH� IRRWHU�� )RU� 6SRWLI\
)UHH� DFFRXQWV�� WKH� RWKHUZLVH� VOHHN� LQWHUIDFH� W\SLFDOO\� KDV� D� EDQQHU� DUHD� WKDW
FRQWDLQV� DGYHUWLVHPHQWV�� )LJXUH� ���� RIIHUV� D� YLYLG� GHSLFWLRQ� RI� WKH� VSRQVRUHG
SURPRWLRQ� RI� DUWLVW� 6HOHQD� *RPH]�� ZKLFK� DW� ILUVW� JODQFH� LV� QRW� HDVLO\
GLVWLQJXLVKHG�IURP�WKH�RWKHU��6SRWLI\�SURPRWHG�PXVLFDO�FRQWHQW���



)LJXUH����
+RPH�SDJH�RI�WKH�6SRWLI\�GHVNWRS�FOLHQW��DV�VHHQ�IURP�D�86�OLVWHQHU�DFFRXQW�LQ�0D\������

7KH�%URZVH� WDE� LV� RSHQ�E\�GHIDXOW�ZKHQ� ORJJLQJ� LQ� WR� WKH� VHUYLFH�� DQG� WKH
KRPH� SDJH� GLVSOD\V� D� VHOHFWLRQ� RI� WZHOYH� )HDWXUHG� 3OD\OLVWV�� WRJHWKHU� ZLWK� D
VKRUW� DQG� W\SLFDOO\� FKHHUIXO� JUHHWLQJ�� �DYH+ߡ D� JUHDW� GD\ߢ��� �RFXV(ߡ ZLWK� <RXU
)DYRULWH� &RIIHHߢ��� RU� �1HZߡ ZHHN�� QHZ� RSSRUWXQLWLHVߢ�� 7KH� PHVVDJH� DQG� WKH
VHOHFWHG� SOD\OLVWV� DUH� UHIUHVKHG� VHYHUDO� WLPHV� HDFK� GD\� DQG� DOVR� YDU\� EHWZHHQ
FRXQWULHV����$V�VHHQ�LQ�ILJXUH������SOD\OLVWV�DUH�YLVXDOO\�UHSUHVHQWHG�LQ�WKH�IRUP�RI
VTXDUH�VKDSHG�LFRQVߚD�IRUP�RI�UHPHGLDWHG�DOEXP�FRYHUVߚDQG�WKH\�DUH�IXUWKHU
IUDPHG� E\� FDWFK\� WLWOHV� DQG� VKRUW� GHVFULSWLRQV� WKDW� DGG� DIIHFWLYH� YDOXH� DQG
FRQWH[W�WR�WKHLU�XVDJH�DQG�XVHUV�

)URP�WKH�KRPH�SDJH��XVHUV�FDQ�PRYH�RQ�WR�H[SORUH�WRS�FKDUWV��QHZ�UHOHDVHV�
ORFDO�FRQFHUWV��EDVHG�RQ�WKHLU�LQWHUQHW�SURWRFRO��RU�,3��DGGUHVV���DQGߚRI�VSHFLDO
LQWHUHVW� LQ� WKLV� FKDSWHUߚWKH� VR�FDOOHG�'LVFRYHU� DQG�*HQUHV�	�0RRGV� IHDWXUHV�
'LVFRYHU�LQFOXGHV�DOEXP�UHFRPPHQGDWLRQV�EDVHG�RQ�WKH�XVHUߞV�UHFHQW�VWUHDPLQJ�
DV�ZHOO�DV�D�ZHHNO\�XSGDWHG�SOD\OLVW�ZLWK�VXSSRVHGO\�QHZ�PXVLFDO�GLVFRYHULHV�
*HQUHV�	�0RRGV�SUHVHQWV�D�YDVW�QXPEHU�RI�ZKDW�VHHP�WR�EH��DW�OHDVW�SDUWLDOO\�
KXPDQ�FXUDWHG�SOD\OLVWV��GLYLGHG�LQWR�D�QXPEHU�RI�FDWHJRULHV����7KHVH�UHSUHVHQW
ERWK� FRQYHQWLRQDO� PXVLF� JHQUHV� �W\SLFDOO\� EURDG� RQHV�� VXFK� DV� SRS�
HOHFWURQLF�GDQFH��DQG�KLS�KRS��DQG�JHQHULF�PRRGV�DQG�DFWLYLWLHV��VXFK�DV�6OHHS�
7UDYHO��DQG�&KLOO��

:KLOH� 6SRWLI\� SURYLGHV� DFFHVV� WR� D� FRXQWOHVV� QXPEHU� RI� SXEOLF� SOD\OLVWV
VKDUHG� E\� LQGLYLGXDO� XVHUV� DV� ZHOO� DV� LQGHSHQGHQW� FXUDWRUV� �H�J��� ,QGLHPRQR�
6RXQGSODWH�� $OO� 7KLQJV� *R��� VXFK� XVHU�FUHDWHG� SOD\OLVWV� FDQ� RQO\� EH� IRXQG
WKURXJK� DFWLYH� VHDUFKHV�� 7KH� SOD\OLVWV� WKDW� DUH� YLVXDOO\� IRUHJURXQGHG� LQ� WKH



LQWHUIDFHߚDV�)HDWXUHG�3OD\OLVWV� RU�*HQUHV�	�0RRGV�SOD\OLVWVߚDUH� WKH� RIILFLDO
RQHV� FRPSLOHG� HLWKHU� E\� 6SRWLI\ߞV� WHDP� RI� FXUDWRUV� RU� E\� SOD\OLVW� EUDQGV
FRQQHFWHG� WR� 6SRWLI\� SDUWQHUV�� VXFK� DV� )LOWU� �6RQ\��� 'LJVWHU� �8QLYHUVDO��� DQG
7RSVLI\� �:DUQHU� 0XVLF����� 1RW� RQO\� DUH� WKH� LQ�KRXVH� SOD\OLVWV� WKHPDWLFDOO\
WDLORUHG�WR�PDWFK�DGYHUWLVHUVߞ�SRWHQWLDO�WDUJHW�JURXSV��WKH\�FDQ�DOVR�EH�VSRQVRUHG
E\� DGYHUWLVLQJ� FOLHQWV����0RUHRYHU�� DV�PXVLFDO� GLVFRYHU\� WKURXJK� SOD\OLVWV� LV� D
SURPLQHQW� VHOOLQJ� SRLQW� IRU� 6SRWLI\�� SOD\OLVWV� ZRUN� DV� SURPRWLRQDO� GHYLFHV� IRU
UHFRUG� ODEHOV� DQG� PXVLFLDQV�� %HFDXVH� FXUDWLRQ� �KDVߡ EHFRPH� D� QHXWUDOLVHG
PDUNHWLQJ�WHUP�IRU�WDVWH�PDNLQJ�DQG�JDWHNHHSLQJߢ����WKH�VHOHFWLRQ�DQG�LQFOXVLRQ
RI� VSHFLILF� DUWLVWV� RQ�6SRWLI\�FXUDWHG�SOD\OLVWVߚVRPH�RI� WKHP�ZLWK�PLOOLRQV�RI
IROORZHUVߚKDYH�HQRUPRXV�HIIHFWV�IRU�EXLOGLQJ�D�IDQ�EDVH�DQG�IRU�LQFUHDVLQJ�WKH
QXPEHU�RI� VWUHDPV�DQG�JHQHUDWLQJ�PRUH� UHYHQXH����&RQVHTXHQWO\�� UHFRUG� ODEHOV
ZRUN�KHDYLO\�ZLWK�SOD\OLVW�SURPRWLRQ��DJJUHJDWRUV�VXFK�DV�&'�%DE\�DGYLVH�WKHLU
PHPEHUV� RQ� KRZ� WR� EHVW� UHDFK� RXW� WR� FXUDWRUV�� DQG� RQOLQH� GLVFXVVLRQV� DERXQG
DPRQJ� LQGHSHQGHQW� DUWLVWV� RQ� KRZ� WR� JHW� WKHLU� PXVLF� RQ� SRSXODU� SOD\OLVWV���
0HDQZKLOH�� 6SRWLI\� NHHSV� DVVHUWLQJ� WKH� LQGHSHQGHQFH� RI� LWV� LQ�KRXVH� FRQWHQW
FXUDWRUV���

,Q�DGGLWLRQ�WR�EHLQJ�DQ�LPSRUWDQW�DYHQXH�IRU�PXVLF�PDUNHWLQJ��WKH�SURPRWLRQ
RI�SUHSDFNDJHG�SOD\OLVWVߚDV�ZHOO�DV�VSHFLILF�DOEXPVߚVKRXOG�EH�DFNQRZOHGJHG
DV� D� YDOXH�ODGHQ� SUDFWLFH� WKDW� LV� FRQVWLWXWLYH� RI� FHUWDLQ� VXEMHFWLYLWLHV�� 7KH
HPSKDVLV� RQ� GHOLYHULQJ� UHFRPPHQGDWLRQV� LQ� WKH� 6SRWLI\� LQWHUIDFH� IRUJHV� DQ
DV\PPHWULFDO�UHODWLRQ�EHWZHHQ�FDVXDO�XVHUV�DQG�PXVLFDO�H[SHUWV��ZLWK�WKH�IRUPHU
EHLQJ� XQGHUVWRRG� DV� UHTXLULQJ� DVVLVWDQFH� WR� ILQG� WKHLU� ZD\� WKURXJK� WKH
RYHUZKHOPLQJ�FROOHFWLRQV��7KH�LPSOLFLW�DQG�H[SOLFLW�LQWHUDFWLYLW\�RI�WKH�VHUYLFHߚ
VXFK�DV�WKH�SRVVLELOLW\�IRU�XVHUV�WR�VKDUH�DQG�MRLQWO\�ZRUN�RQ�SHUVRQDO�SOD\OLVWV�
RU� WKH� FROODERUDWLYH� ILOWHULQJ� RI� OLVWHQLQJ� KDELWV� RQ� ZKLFK� SHUVRQDOL]HG
UHFRPPHQGDWLRQV�DUH�EDVHGߚVXJJHVW� WKDW�DQ\�XVHU�FRXOG�SRWHQWLDOO\�EHFRPH�D
WDVWHPDNHU��NQRZLQJO\�RU�QRW��7KH�IDYRULQJ�RI�6SRWLI\ߞV�RIILFLDO�SOD\OLVWV�E\�ZD\
RI� WKH� LQWHUIDFH�GHVLJQ��KRZHYHU��VWLOO� LQVLVWV�RQ� WKH�VLJQLILFDQFH�RI�H[SHUWLVH� LQ
VHOHFWLQJ�WKH�ULJKWߡ��KDQGSLFNHGߢ�PXVLF�IRU�HYHU\�XVHU�

6RXQGWUDFNLQJ�WKH�/LYHV�RI�+DSS\�6XEMHFWV

�RX>ߡ FDQ� VRXQGWUDFN� \RXU� HQWLUH� OLIH� ZLWK� 6SRWLI\��:KDWHYHU� \RXߞUH� GRLQJ� RU
IHHOLQJ��ZHߞYH�JRW�WKH�PXVLF�WR�PDNH�LW�EHWWHU���7ߢ�KDW�ZDV�WKH�EROG�GHFODUDWLRQ
RQ�WKH�ZHESDJH�RI�6SRWLI\�5XQQLQJ��D�UHFHQWO\�UHWLUHG�PRELOH�IXQFWLRQDOLW\�WKDW
XVHG�WHPSR�GHWHFWLRQ�WR�PDWFKߡ�VRQJV�\RX�ORYH�WR�WKH�WHPSR�\RXߞUH�UXQQLQJߢ���



7KH�5XQQLQJ� IHDWXUH� SURYLGHG� DQ� LOOXVWUDWLYH� H[DPSOH� RI� 6SRWLI\ߞV� DWWHPSWV� DW
VHOOLQJ�Dߡ�EUDQGHG�PXVLFDO�H[SHULHQFHߢ�RULHQWHG� WRZDUG�SHUVRQDO� LPSURYHPHQW�
VRPHWKLQJ� WKDW� FDQ� EH� VHHQ� WKURXJKRXW� WKH� VHUYLFH� DQG� HVSHFLDOO\� LQ� WKH
SURPRWLRQ�RI�UHDG\�PDGH�SOD\OLVWV����,Q�D�SUHYLRXV�SXEOLFDWLRQ��ZH�H[SORUHG�WKH
LGHDOV� SURPRWHG� WKURXJK� WKH� URWDWLRQ� RI� )HDWXUHG� 3OD\OLVWV� DQG� WKHLU
DFFRPSDQ\LQJ�JUHHWLQJ�PHVVDJHV�RQ� WKH�KRPH�SDJH����7KLV�FRQWHQW�FDWHJRU\� LV
ZKDW� XVHUV� ILUVW� PHHW� ZKHQ� WKH\� VLJQ� LQ� WR� WKH� VHUYLFH�� DQG� LW� SURYLGHV
WKHPDWLFDOO\�VHOHFWHG�SOD\OLVWV�DQG�PHVVDJHV�IRU�PRUQLQJV��DIWHUQRRQV��HYHQLQJV�
DQG�ZHHNHQGV��%HFDXVH�LW�LV�UHIUHVKHG�VHYHUDO�WLPHV�D�GD\��LWV�FRQWHQW�LV�HVVHQWLDO
WR� KRZ� WKH� 6SRWLI\� FOLHQW� SURGXFHV� D� VHQVH� RI� UHDO� WLPHߙQHVV� WKURXJK� ILOWHULQJ
VWUHDPV� E\� WLPH� RI� GD\���� $V� ZH� GHPRQVWUDWHG� LQ� RXU� SUHYLRXV� VWXG\�� WKH
SDUWLFXODU� QRWLRQ� RI� WHPSRUDOLW\� SUHVHQWHG� KHUH� LV� DOVR� ERXQG� XS�ZLWK� FKURQR�
QRUPDWLYH�SUHVFULSWLRQV�RIߡ�WKH�JRRG�OLIHߢ�WKDW�LQVWUXFW�XVHUV�WR�JHW�RXW�RI�EHG��JR
WR�ZRUN��LQ�DQ�RIILFH���ZRUN�RXW�LQ�WKH�DIWHUQRRQ��DQG�WKHQ�VRFLDOL]H�ZLWK�IULHQGV�
IDPLO\�� DQG� ORYHUV� LQ� WKH� HYHQLQJ��0HDQZKLOH��PXVLF� LV� SUHVHQWHG� DV� D�ZD\� RI
LQFUHDVLQJ�SURGXFWLYLW\�DQG�SHUIRUPDQFH�LQ�WKHVH�WLPH�ERXQG�DFWLYLWLHV���

+RZHYHU�� WKH� ODUJHU� FROOHFWLRQ� RI� *HQUHV� 	� 0RRGV� SOD\OLVWV�� IURP� ZKLFK
)HDWXUHG�3OD\OLVWV� VHHP�WR�EH� UHWULHYHG�� LV�QRW�GD\SDUWHG� LQ� WKH�VDPH�ZD\�� ,W� LV
FXUUHQWO\�RUJDQL]HG�LQWR�URXJKO\�IRUW\�GLIIHUHQW�JHQUH�EDVHG�DQG�WKHPDWLF�PXVLF
FDWHJRULHV�� WKH� H[DFW� FRQWHQW� RI� ZKLFK� YDULHV� VOLJKWO\� RYHU� WLPH� DQG� EHWZHHQ
JHRJUDSKLF�SODFHV��)RU� H[DPSOH�� LQ� WKH� VSULQJ�RI������� D� VQDSVKRW� FRPSDULVRQ
VKRZHG�WKDW�VRPH�JHQUHV�ZHUH�SURYLGHG�WR�XVHUV�LQ�RQO\�RQH�RU�D�IHZ�FRXQWULHV
�IRU� H[DPSOH�� 'DQVEDQG� LQ� 6ZHGHQ� DQG� &DQWRSRS�� %UD]LOLDQ� 0XVLF�� DQG
0DQGRSRS� LQ� 6LQJDSRUH� DQG� +RQJ� .RQJ��� $� &KULVWLDQ� PXVLF� FDWHJRU\� ZDV
SUHVHQW� LQ� PDQ\� SDUWV� RI� WKH� ZRUOG� EXW� DEVHQW� LQ� (XURSHDQ� FRXQWULHV�� /DWLQ
PXVLF�� ZKLOH� SUHVHQW� LQ� DOO� RI� WKH� ORFDWLRQV� ZH� H[SORUHG�� ZDV� W\SLFDOO\� IRXQG
WRZDUG�WKH�ERWWRP�RI�WKH�SDJHߚH[FHSW�IRU�XVHUV�UHJLVWHUHG�LQ�6SDLQ�DQG�0H[LFR�
WR�ZKRP�LW�ZDV�VXJJHVWHG�DPRQJ�WKH�WRS�FKRLFHV����-XGJLQJ�IURP�ODQJXDJH�DQG
PXVLFDO� FRQWHQW�� D� VXEVWDQWLDO� QXPEHU� RI� WKH� VSHFLILF� SOD\OLVWV� IRXQG� LQ� HDFK
FDWHJRU\�ZHUH�OLNHZLVH�EDVHG�RQ�D�XVHUߞV�FRXQWU\��8QVXUSULVLQJO\��WKLV�LOOXVWUDWHV
WKH�VLJQLILFDQFH�RI�ORFDO�PXVLF�FXOWXUHV�LQ�VKDSLQJ�WKH�DSSHDUDQFH�RI�WKH�VHUYLFH�
VRPHWKLQJ�WKDW�DUJXDEO\�FRXOG�DOVR�UHODWH�WR�FRS\ULJKW�DQG�OLFHQVLQJ�LVVXHV�

,Q� DGGLWLRQ� WR� SUHVHQWLQJ� FRQWHQW� DFFRUGLQJ� WR� D� FRQYHQWLRQDO�� JHQUH�EDVHG
VWUXFWXUH�� *HQUHV� 	� 0RRGV� DOVR� LQFOXGHV� WHQ� SOD\OLVW� FDWHJRULHV� WKDW� DUH
VSHFLILFDOO\� UHODWHG� WR� DFWLYLWLHV� DQG� PLQG�VHWV�� 0RRG�� 3DUW\�� &KLOO�� :RUNRXW�
)RFXV�� 'LQQHU�� 6OHHS�� 7UDYHO�� 5RPDQFH�� DQG� .LGV� 	� )DPLO\�� 6RPH� RI� WKHVH
FDWHJRULHV�� DV�ZHOO� DV� WKHLU� DFWXDO� SOD\OLVWV�� FDQ�EH� WUDFHG�EDFN� WR�7XQLJRߚWKH



SOD\OLVW�DSS�GLVFXVVHG�LQ�FKDSWHUߚ��ZKLFK�ZDV�DFTXLUHG�E\�6SRWLI\�ULJKW�EHIRUH
LWV� VKLIW� WRZDUG� D� UHFRPPHQGDWLRQ�EDVHG� VHUYLFH� LQ� ������0XQGDQH� DV� LW�PD\
VHHP��WKLV�WD[RQRP\�LV�QRWHZRUWK\�LQ�LWV�DWWHPSW�WR�VFKHPDWL]H�HYHU\�DVSHFW�RI
GDLO\� OLIH��QRW� OHDVW�EHFDXVH� WKH�PXVLF�FDWHJRULHV�FRUUHVSRQG� WR� WDUJHW�DFWLYLWLHV
RIIHUHG�WR�DGYHUWLVLQJ�FOLHQWV���

/RRNLQJ� DW� WKH� VKRUW� GHVFULSWLRQV� WKDW� DFFRPSDQ\� HDFK� SOD\OLVW� LQ� WKHVH
DFWLYLW\�UHODWHG� FDWHJRULHV�� PRVW� OLVWV� DUH� SURPRWHG� DV� IXQFWLRQDO� WRROV� IRU
DFFRPSOLVKLQJ� D� WDVN� RU� UHDFKLQJ� D� FHUWDLQ� VWDWH� RI� PLQG�� ,Q� RXU� PDQXDOO\
FROOHFWHG�GDWD��IRU�LQVWDQFH��WKH�:RUNRXW�FDWHJRU\�LQFOXGHG�D0ߡ�RWLYDWLRQ�0L[ߢ
SOD\OLVW��ZLWK�����PLOOLRQ�IROORZHUV�DW�WKH�WLPH���ZKLFK�ZDV�IXOO�RI8ߡ�SEHDW�VRQJV
WKDW�NHHS�\RX�PRWLYDWHG�ZKLOH�GRLQJ�\RXU�FDUGLR�7ߢ�KH�)RFXV�FDWHJRU\�KHOG�WKH
HYHQ�PRUH�SRSXODU� ��ZKLFKߢ�HHS�)RFXV'ߡ HQFRXUDJHV�XVHUV� WR� �HHS.ߡ FDOP� DQG
IRFXV�� 7KLV� SOD\OLVW� KDV� VRPH� JUHDW�� DWPRVSKHULF� URFN� WR� KHOS� \RX� UHOD[� DQG
FRQFHQWUDWH�7ߢ�KH�0RRG�FDWHJRU\�DOVR�LQFOXGHG�PRUH�VSHFLILFDOO\�WDUJHWHG�OLVWV�
VXFK�DV7ߡ�KH�:ULWHUߞV�3OD\OLVWߢ�V�EORFN"�7KLV�FROOHFWLRQߞ6XIIHULQJ�IURP�ZULWHUߡ�
RI�ZULWHUO\�DQG�OLWHUDWXUH�LQVSLUHG�VRQJV�PLJKW�KHOSߢ�

7KH�XVH�RI�PXVLF�DV�D�IXQFWLRQDO�GHYLFH�KDV�D�ORQJ�KLVWRU\��HVSHFLDOO\�LQ�WHUPV
RI�SURGXFWLYLW\�UHTXLUHPHQWV�LQ�ZRUNSODFHV�DQG�WKH�H[HUFLVH�RI�DQG�UHVLVWDQFH�WR
SRZHU�PRUH�EURDGO\����+RZHYHU��ZKLOH�WKH�LGHD�WKDW�PXVLF�FDQ�EH�XVHG�WR�FRQWURO
RQHߞV�ERG\�DQG�PLQG�LV�QRW�QHZ��WKH�PRGH�RIߡ�XELTXLWRXV�OLVWHQLQJߢ�IDFLOLWDWHG�E\
VWUHDPLQJ� VHUYLFHV� VHHPV� WR� FRUUHODWH� ZLWK� D� EURDGHU� WXUQ� WRZDUG� D� XWLOLWDULDQ
DSSURDFK� WR�PXVLF��ZKHUHE\�PXVLF� FRQVXPSWLRQ� LV� LQFUHDVLQJO\� XQGHUVWRRG� DV
VLWXDWLRQDO�DQG�IXQFWLRQDO�IRU�FHUWDLQ�DFWLYLWLHV��UDWKHU�WKDQ��IRU�LQVWDQFH��D�PDWWHU
RI� LGHQWLW\�ZRUN�RU� DQ�DHVWKHWLF� H[SHULHQFH�����7KLV� VKLIW� LV� HYLGHQW�QRW�RQO\� LQ
6SRWLI\ߞV� FODVVLILFDWLRQ� VFKHPH� �ILJXUH������ EXW� DOVR� LQ� RWKHU� IHDWXUHV� GHOLYHUHG
E\� WKH� VHUYLFH��7KH� SUHYLRXVO\�PHQWLRQHG�6SRWLI\�5XQQLQJ� LV� RQH� H[DPSOH�� DV
ZHOO�DV�WKH�VKRUW�OLYHG�3DUW\�IHDWXUH��ZKLFK�LQFOXGHG�D�PRRG�VOLGHU�WKDW�DOORZHG
XVHUV� WR� LQGLFDWH� WKHLU�GHVLUHG�PXVLF�HQHUJ\� OHYHO����0RUH� UHFHQWO\��6SRWLI\� KDV
FDOOHG�RXW�WR�XVHUV�WR6ߡ�KRZ�\RXU�PLQG�VRPH�ORYHߢ�ZLWK�QHZ�SDUWQHU�+HDGVSDFH�
DQ�DSS� IRU�YRLFH�JXLGHG�PHGLWDWLRQV� WKDW�ZLOOߡ�KHOS�\RX�IHHO�KDSSLHU��KHDOWKLHU�
DQG�PRUH� FRQILGHQWߢ����:KHUHDV� WKHVH� H[DPSOHV� VXJJHVW� WKDW� PXVLF� VWUHDPLQJ
DQG�OLVWHQLQJ�VKRXOG�EH�XVHG�IRU�XWLOLWDULDQ�SXUSRVHV��WKH\�DOVR�SULYLOHJH�VSHFLILF
ZD\V�RI�WKLQNLQJ��IHHOLQJ��DQG�DFWLQJ��,Q�SDUWLFXODU��WKH\�LQVLVW�RQ�VHOI�JRYHUQDQFH
WKURXJK� PRRG� FRQWURO�� ZKLFK� FDQ� DOVR� EH� VHHQ� LQ� KRZ� WKH� 0RRG� DQG� &KLOO
FDWHJRULHV� DUH� IRXQG� DPRQJ� WKH� WRS� PXVLF� FDWHJRULHV� LQ� DOO� RXU� H[SORUHG
FRXQWULHV�� DQG� KRZ� VXSSRVHGO\� SURGXFWLYLW\�HQKDQFLQJ� SOD\OLVWV� DUH� FROOHFWHG
XQGHU�WKH�PRRG�UHODWHG�ODEHOߡ�)RFXVߢ�UDWKHU�WKDQ��VD\ߡ��:RUNߢ�



)LJXUH����
6SRWLI\ߞV�WRS�HLJKW�*HQUHV�	�0RRGV�FDWHJRULHV��DV�VHHQ�IURP�D�6ZHGLVK�DFFRXQW�LQ�0D\������

0RRG� PDQDJHPHQW� LV� WKXV� D� FHQWUDO� WKHPH� RI� 6SRWLI\ߞV� ZD\� RI� GHOLYHULQJ
PXVLF��DV�ZH�KDYH�DOVR�QRWHG�HOVHZKHUH����7KH�VDPH�KDV�EHHQ�VDLG�LQ�UHODWLRQ�WR
RWKHU� PXVLF� VWUHDPLQJ� VHUYLFHV�� -HUHP\�:DGH�0RUULV� DQG� 'HYRQ� 3RZHUV�� IRU
H[DPSOH�� FRQFOXGH� WKDW� HPSKDVLV� RQ� WKH� DIIHFWLYH� GLPHQVLRQV� RI� PXVLF
FRQVXPSWLRQ�LV�RQH�RI�WKH�NH\�FRPSRQHQWV�RI�D�VKLIW�WRZDUG�D�EUDQGHG�PXVLFDO
H[SHULHQFH���� ,Q� D� VLPLODU� YHLQ�� 3DXO�$OOHQ�$QGHUVRQ� GLVFXVVHV� KRZ� VWUHDPLQJ
VHUYLFHV�LQFUHDVLQJO\�ZRUN�WR�FUHDWH�PXVLFDO�PRRGVFDSHV�LQ�WKH�WUDGLWLRQ�RI�ROGHU
PRRG�GHOLYHU\� V\VWHPV� VXFK� DV�0X]DN��0XVLF� UHFRPPHQGDWLRQV�� WKHQ�� FDQ� EH
XQGHUVWRRG� DV� SURGXFWV� IRU� PRRG� HQKDQFHPHQW� DQG� WKH� PDQDJHPHQW� RI
SV\FKRORJLFDO�FDSLWDO��$FFRUGLQJ�WR�$QGHUVRQ1ߡ��HR�0X]DN�VHUYLFHV�HQFRXUDJH
OLVWHQHUV�DV�QHYHU�EHIRUH�WR�H[SOLFLWO\�SOD\�ZLWK�PRRGV��WR�WU\�RXW�WKHLU�WRQDOLWLHV
DQG�FRORULQJV�DW�ZRUN��KRPH��DQG�DQ\ZKHUH�ZLWK�QHWZRUN�UHFHSWLRQߢ����+RZHYHU�
FRPSOHPHQWLQJ� 0RUULV� DQG� 3RZHUVߞV� EURDG� GLVFXVVLRQ� RI� PRRG� PDQDJHPHQW�
DQG� LQ� FRQWUDVW� WR� $QGHUVRQߞV� HPSKDVLV� RQ� WKH� FLUFXODWLRQ� RI� DQG� SOD\� ZLWK
GLIIHUHQW� PRRGV�� ZH� ZDQW� WR� HPSKDVL]H� WKH� VLQJXODULW\� RI� �ߢ�0RRGߡ DV� WKH
FDWHJRU\� LV� ODEHOHG� RQ� WKH� 6SRWLI\� LQWHUIDFH�� 7KH� EUDQGHG� PXVLFDO� H[SHULHQFH
GHOLYHUHG� E\� 6SRWLI\� GRHV� QRW� VHHP� WR� LQYROYH� PXFK� SOD\LQJ� DURXQG� ZLWK
GLIIHUHQW�PRRGV��,QVWHDG��LW�HYRNHV�IDQWDVLHV�RI�RQH�VSHFLILF�VWDWH�RI�PLQG�DQG�WKH
PRUDO�YDOXHV�WKDW�FRPH�ZLWK�LW��KDSSLQHVV�

%\�KDSSLQHVV��ZH�UHIHU� WR�FRQWHPSRUDU\�IRUPDWLRQV�RI�HPRWLRQDO�ZHOOEHLQJ�
DV� ZHOO� DV� WKHLU� LPSURYHPHQW� WKURXJK� WHFKQLTXHV� RI� WKH� VHOI� WKDW� VWHP� IURP
SRSXODU�SRVLWLYH�SV\FKRORJ\��7KH�GLVFRXUVH�RI�SRVLWLYH�SV\FKRORJ\�SURPRWHV�WKH
LGHD� WKDW�KDSSLQHVV� LV� D� UHVXOW�RI�RQHߞV� FRJQLWLYH�RXWORRN�� DV�ZHOO� DV� �Dߡ WDVN�� D
UHJLPHQ�� D� GDLO\� XQGHUWDNLQJ� LQ� ZKLFK� WKH� LQGLYLGXDO� SURGXFHV� SRVLWLYH
HPRWLRQDO� VWDWHV� MXVW� DV� D� ILWQHVV� JXUX�PLJKW� VKDSH� D� GHVLUHG�PXVFOH� JURXSߢ���



/RRNLQJ� VSHFLILFDOO\� DW� WKH�SUHVHQWDWLRQ�RI� WRS�SOD\OLVWV� GHOLYHUHG� LQ� WKH�0RRG
FDWHJRU\�RI�RXU�GDWD�� WKHVH�DUH�DOPRVW�H[FOXVLYHO\�GHYRWHG� WR� WKH�PD[LPL]DWLRQ
RI�SRVLWLYHO\�FKDUJHG�HPRWLRQV��ZLWK�GHVFULSWLRQV�VXFK�DV�WKH�IROORZLQJ�

�ߢRRG�9LEHV*ߡ��ߢ�6HW�LW�RII�ZLWK�WKHVH�HSLF�DQWKHPV��2QO\�JRRG�YLEHV�KHUHߡ
7KH�SHUIHFWO\�EUHZHG�FXS��WKH�SHUIHFW�VRQJV�WR�PDWFK��<RXU�KDSS\�SODFH�LVߡ
ULJKW�KHUHߢ���ߡ&RIIHH���&KLOOߢ�
�ߢ�DSS\�+LWV+ߡ��ߢ�LWV�WR�ERRVW�\RXU�PRRG�DQG�ILOO�\RX�ZLWK�KDSSLQHVV+ߡ
�ߢ�8QZLQG	�5HOD[ߡ��ߢߨ�\HW�\RXU�ZRUULHV�DQG�FDUHV�VOLS�DZD/ߡ

$IIHFWLYH� UHVSRQVHV� WR� DQG� FRQQRWDWLRQV� RI� PXVLF� DUH�� RI� FRXUVH�� KLJKO\
VXEMHFWLYH��7KH�VDPH�VRQJV�FDQ�EH�LQFOXGHG�LQ�GLIIHUHQWO\�WKHPHG�SOD\OLVWV��DQG
WKH� VDPH� SOD\OLVWV� DUH� DOVR� IRXQG� LQ� GLIIHUHQW� PXVLF� FDWHJRULHV�� +RZHYHU�� RXU
LQWHUHVW� OLHV�QRW�ZLWK� WKH� VXEMHFWLYH�H[SHULHQFH�RI�PXVLFDO� FRQWHQW�EXW�ZLWK� WKH
XQLYHUVDOL]LQJ� DQG� KRPRJHQL]LQJ� DVSHFWV� RI� LWV� SDFNDJLQJ�� �1HHGߡ D� EXUVW� RI
LQVSLUDWLRQ"ߢ� �1HHGߡ WR� FKHHU� XS"ߢ� �HHOLQJ(ߡ WLUHG"ߢ� 0HW� ZLWK� VXFK� UKHWRULFDO
TXHVWLRQV� LQ� SOD\OLVW� GHVFULSWLRQV�� XVHUV� DUH� UHSHDWHGO\� FDOOHG� XSRQ� WR� FXOWLYDWH
WKHLU� RSWLPLVP� E\� XVLQJ� PXVLF� WR� PDQLSXODWH� RU� FXUH� WKHLU� WKRXJKWV� DQG
EHKDYLRUV��7KH�SURPRWLRQ�RI�PXVLF�DV�D�WHFKQLTXH�IRU�DFKLHYLQJ�WKH��PRVW�OLNHO\
XQDWWDLQDEOH��LGHDO�RI�KDSSLQHVV�LV�UHIOHFWHG�QRW�RQO\�LQ�FDOOV�WR�IHHOߡ�KDSS\�JR�
OXFN\�WR�D�OXVK�DQG�JORVV\�PL[�RI�ERXQF\�DQG�SHSS\�WXQHV��6WD\�SRVLWLYHߚOLIH�LV
JRRGߢ��EXW�DOVR�LQ�KRZ�WKH�VHUYLFH�RIIHUV�KHOS�WR�RYHUFRPH�GLIILFXOWLHV�LQ�WLPHV
RI�HPRWLRQDO�KDUGVKLS�

ߢ�UHDWKH�GHHS�DQG�UHOHDVH�WKDW�SUHVVXUH�ULJKW�QRZ�ZLWK�7KH�6WUHVV�%XVWHU%ߡ
ߢ��ILQG�VRODFH�LQ�WKHVH�VRQJVߨ�\KHQ�VRPHRQH�\RX�ORYH�EHFRPHV�D�PHPRU:ߡ
�ߢRSLQJ�ZLWK�/RVV&ߡ�
7KH�EHVW�FXUH�IRU�D�EURNHQ�KHDUW�RU�ORVW�ORYH��$QJU\�RU�VDG�VRQJV��<RX�QHYHUߡ
NQRZ�ZKHQ�\RX�QHHG�FRPIRUW� IRU�D�KHDUW�EUHDNߚEUHDNXS�VRQJV� LV�KHUH� IRU
\RXߢ���ߡ%UHDNXS�6RQJVߢ�

7KH� PRRG�EDVHG� UHFRPPHQGDWLRQV� VLPSO\� SURPLVH� WR� SURYLGH� WKH� FRQGLWLRQV
QHFHVVDU\�IRU�IRVWHULQJ�KDSSLQHVVߚHYHQ�LQ�WLPHV�RI�XWWHU�GDUNQHVV���

,Q� WKLV� VHQVH�� WKH�SRVLWLYH� WKLQNLQJ�FKDUDFWHULVWLF�RI�SUHSDFNDJHG�SOD\OLVWV� LV
LQWLPDWHO\� WLHG� WR� WKH� SULYLOHJLQJ� RI� �HQWUHSUHQHXULDOߡ VXEMHFWLYLW\ߢ�� DV� XVHUV� DUH
HQFRXUDJHG� WR� GLUHFW� WKHLU� GHVLUH� IRU� FKDQJH� LQZDUGV� DQG� �\FDSDEOߡ PDQDJH
GLIILFXOWLHV�DQG�KLGH�LQMXULHV���6ߢ�SRWLI\��KRZHYHU��DOVR�RIIHUV�D�VPDOO�QXPEHU�RI



SOD\OLVWV�WKDW�SURYLGH�D�FRUUHFWLYH�WR�WKH�KDSSLQHVV�LPSHUDWLYH��VXFK�DV�WKHߡ�/LIH
6XFNVߢ� OLVW� �HHOLQJ(ߡ� OLNH� HYHU\WKLQJ� MXVW� SODLQ� VXFNV"� :HߞYH� DOO� EHHQ� WKHUH�
7KHVH�VRQJV�ZLOO�SUREDEO\�RQO\�PDNH�\RX�IHHO�ZRUVH��EXW�DW�OHDVW�WKH\ߞOO�OHW�\RX
NQRZ� \RXߞUH� QRW� DORQHߚ�ߢRU� �RZQ'ߡ LQ� WKH�'XPSVߢ� �VߞW,ߡ� D� KRUULEOH� GD\� DQG
QRWKLQJ� FDQ� FKDQJH� \RXU� PLQGߢ��� 7KHVH� UDUH� H[DPSOHV� RI� QHJDWLYH� VHQWLPHQW
RSHQ� XS� VSDFHV� IRU� UHIOHFWLRQ� RQ� WKH� FRPSXOVRU\� SRVLWLYLW\� RI� WKH� LQWHUIDFH�
SUHFLVHO\�EHFDXVH�RI�WKHLU�RWKHUQHVV�LQ�WKLV�FRQWH[W�

7KH�JHQHUDO�VHOI�KHOS�HWKRV�DQG�FKHHUIXOQHVV�RI�SOD\OLVW�GHVFULSWLRQV�LV�HFKRHG
LQ� WKH� JUDSKLFDO� GLVSOD\� RI� SOD\OLVWV�� DV� VHHQ� LQ� WKH� �PRVWO\�� EULJKWO\� FRORUHG
FRYHUV�RI� WKH� WRS�0RRG�SOD\OLVWV��7KH� VTXDUH�VKDSHG�FRYHU� LFRQV�FRQIRUP� WR�D
YLVXDO�DHVWKHWLF� WKDW�FRPELQHV� WKH�FRQYHQWLRQV�RI�VWRFN�SKRWRJUDSK\�ZLWK� WUDLWV
RI� ZKDW� /HY� 0DQRYLFK� WHUPV� �ߢ�QVWDJUDPLVP,ߡ 7KH� FRQFHSW� UHIHUV� WR� WKHߡ
DHVWKHWLF� RI� WKH� QHZ�JOREDO� GLJLWDO� \RXWK� FODVV� WKDW� HPHUJH>G@� LQ� HDUO\� ����Vߢ�
ZKLFK� RYHUODSV� LQ� PDQ\� ZD\V� ZLWK� WKH� FXUUHQWO\� GRPLQDQW� FRPPHUFLDO
DHVWKHWLF���� ,Q� DGGLWLRQ� WR� WKH� VTXDUH� IRUPDW�� RWKHU� YLVXDO� FKDUDFWHULVWLFV� RI
,QVWDJUDPLVP�SUHVHQW�LQ�WKH�SOD\OLVW�FRYHUV�LQFOXGH�WKH�SULYLOHJLQJ�RI�IODW�UDWKHU
WKDQ�GHHS�VSDFH�DQG�ERGLHV�FXW�E\�IUDPH�UDWKHU�WKDQ�V\PPHWULFDOO\�DUUDQJHG�IXOO
ILJXUHV�� 7KLV� YLVXDO� IRUP� UHVRQDWHV� ZLWK� WKH� ODFN� RI� GHQRWDWLYH� H[FHVV� DQG
FRQWH[WXDOL]DWLRQ� LQ� FRPPHUFLDO� VWRFN� SKRWRJUDSK\���� ZKLOH� DW� WKH� VDPH� WLPH
FRQVWLWXWLQJ� ZKDW� 0DQRYLFK� GHVFULEHV� DV� DQ� �XUEDQ�KLSVWHUߡ VHQVLELOLW\ߢ� E\
VWDJLQJ� XQLTXH� PRPHQWV�� IHHOLQJV�� DQG� VWDWHV� RI� EHLQJ�� 3URSV� VXFK� DV� EXEEOH
JXP��VXQJODVVHV��RU�D�MHWW\�LQYRNH�UHOD[HG�DQG�MR\IXO�DWPRVSKHUHV�WKURXJK�ZKLFK
LQGLYLGXDOV�DUH� WXUQHG� LQWR�FXOWXUDO� VWHUHRW\SHV�RI� WKH�\RXQJ�DQG�KDSS\�PLGGOH
FODVV�



)LJXUH����
6SRWLI\ߞV�WRS�HLJKW�0RRG�SOD\OLVWV��DV�VHHQ�IURP�D�86�DFFRXQW�LQ�-XQH������

6XFK�YLVXDO�HOHPHQWV�DOVR�FRPH�WR�FRQVWLWXWH�JHQGHU�DQG�JHQGHU�UHODWLRQV�LQ
VSHFLILF�ZD\V��7KH�YLVXDO�PDWHULDOL]DWLRQV�RI�FXUDWHG�SOD\OLVWV�WHQG�WR�IRUHJURXQG
SHRSOH� SUHVHQWLQJ� DV� ZRPHQ�� HVSHFLDOO\� LQ� WKH� 0RRG� DQG� &KLOO� FDWHJRULHV�
ODXJKLQJ� ZRPHQ�� VPLOLQJ� ZRPHQ�� EXEEOH� JXPߙFKHZLQJ� ZRPHQ�� UHOD[LQJ
ZRPHQ��GUHDP\�ORRNLQJ�ZRPHQ�LQ�QDWXUH��:KLOH�WKH�XVH�RI�ZRPHQ�DV�SOD\OLVW�
PDUNHWLQJ� LQVWUXPHQWV� PLJKW� EH� XQGHUVWRRG� DV� EXLOGLQJ� RQ� KLVWRULFDO� JHQGHU
FRQYHQWLRQV� LQ� DGYHUWLVLQJ�� LW� FRXOG� DOVR� EH� FRQVLGHUHG� LQ� OLJKW� RI� RQH� RI� RXU
SUHYLRXV� FDVH� VWXGLHV�� 7KHUH�� ZH� IRXQG� WKDW� DQ� RYHUZKHOPLQJ� PDMRULW\� RI
6SRWLI\ߞV� UHFRPPHQGHG� DUWLVWV� ZHUH� PDOH�� VXJJHVWLQJ� WKDW� 6SRWLI\ߞV� FXUDWRULDO
DXWKRULW\� LV� GHSOR\HG� LQ� ZD\V� WKDW� PDLQWDLQ� PDOH� SULYLOHJH� LQ� WKH� PXVLF
LQGXVWULHV���� 3LWWHG� DJDLQVW� WKH� YLVXDO� DHVWKHWLF� RI� SOD\OLVWV�� WKLV� LQGLFDWHV� WKDW
ZKLOH�WKH�VHUYLFH�UHSURGXFHV�DQ�RIWHQ�FULWLFL]HG�QRWLRQ�RI�PXVLF�SURGXFWLRQ�DV�D
GRPDLQ� RI� PDVFXOLQLW\�� PXVLF� FRQVXPSWLRQߚHVSHFLDOO\� IRU� WKH� VDNH� RI� PRRG
PDQDJHPHQWߚLV� SRUWUD\HG� DV� D� IHPDOH� XQGHUWDNLQJ�� 7KH� DOOXULQJ� SURPLVH� RI
KDSSLQHVV�DQG�SRVLWLYH�WKLQNLQJ�JOHDQHG�IURP�6SRWLI\ߞV�PRRG�ERDUGV�FDQ�WKXV�EH
VHHQ� DV� UHSURGXFLQJ� D� JHQGHUHG� IRUP� RI� QHROLEHUDO� VXEMHFWLYLW\�� ZKHUH� \RXQJ
ZRPHQ�LQ�SDUWLFXODU�DUH�LQYLWHG�WR�LGHQWLI\�WKHPVHOYHV�DV�HQWUHSUHQHXULDO�VXEMHFWV
DQG�WR�HPEUDFH�WKH�YDOXHV�DVVRFLDWHG�ZLWKߡ�FRQVXPSWLRQ��VHOI�WUDQVIRUPDWLRQ�DQG
QRWLRQV�RI�FKRLFH���3ߢ�RVVLEO\�UHIOHFWLQJ�WKH�HQWUHSUHQHXULDO�PLQG�VHW�GHPDQGHG



RI� FRQWHPSRUDU\� FXOWXUDO� ZRUNHUV�� DV� GLVFXVVHG� E\� 5RVDOLQG� *LOO�� LW� VHHPV� WR
IDYRU� P\WKV� RI� HJDOLWDULDQLVP� DQG� LQGLYLGXDO� DFKLHYHPHQW� ZKLOH� GLVDYRZLQJ
VWUXFWXUDO�SRZHU�UHODWLRQV���

:KLOH�LPSOLFLW�PRGHV�RI�JRYHUQDQFH�WKURXJK�PRRG�PDQDJHPHQW�DQG�FDOOV�IRU
VHOI�HQKDQFHPHQW� DUH� SHUYDVLYH� WKURXJKRXW� WKH� VHUYLFH�� LW� VKRXOG� EH� QRWHGߚDV
ZH� GLVFXVVHG� LQ� �QWHUYHQWLRQ,ߡ� 7KH� 6ZHGLVK� 8QLFRUQߚߢWKDW� 6SRWLI\� KDV� DOVR
EHHQ� NQRZQ� WR� RFFDVLRQDOO\� UDLVH� WUDGLWLRQDO� DQG� RYHUW� SROLWLFDO� LVVXHV�� )RU
LQVWDQFH�� RXU� FROOHFWHG� GDWD� LQFOXGHG� WKH� VRPHZKDW� FRQWURYHUVLDO� 5HIXJHHߡ
3OD\OLVWߢ�� ZKLFK� ZDV� SXEOLVKHG� LQ� HDUO\� ����� LQ� UHVSRQVH� WR� 'RQDOG� 7UXPSߞV
WUDYHO�EDQ����,Q�������6SRWLI\�SXEOLVKHG�WKHߡ�%ODFN�/LYHV�0DWWHUߢ�SOD\OLVW��ZKLFK
ZDV� UHPRYHG� VKRUWO\� DIWHU� LWV� SXEOLFDWLRQ�� SRVVLEO\� GXH� WR� ILHUFH� FULWLFLVP���
)XUWKHUPRUH�� GXULQJ� WKH� 86� HOHFWLRQV� LQ� ������ 6SRWLI\� ODXQFKHG� �ߢ�\ODULI&ߡ D
SRGFDVW�WDUJHWHG�DW�\RXQJ�YRWHUV���

7KH�FDXVHV�VXSSRUWHG�LQ�WKHVH�H[DPSOHV�FOHDUO\�WDUJHW�D�VSHFLILF�DXGLHQFH�DQG
LPSOLFLWO\� SRVLWLRQ� WKH� LGHDO� XVHU� DV� D�PLOOHQQLDO�ZLWK� SURJUHVVLYH� YDOXHV��$QG
ZKLOH�WKH�LQGLYLGXDO�FDVHV�PLJKW�EH�VHHQ�DV�SURYLGLQJ�FRXQWHUSRLQWV�WR�WKH�IRFXV
RQ�LQWHULRUL]DWLRQ�LQ�WKH�FRQVWUXFWLRQ�RI�D�KDSS\��HQWUHSUHQHXULDO�VXEMHFW��WKH\�DUH
DW� WKH� VDPH� WLPH� REYLRXV� H[DPSOHV� RI� KRZ� D� PHGLD� FRPSDQ\� FDSLWDOL]HV� RQ
VRFLDO�LQMXVWLFH�DQG�SROLWLFDOO\�FKDUJHG�HYHQWV��,Q�D�VLPLODU�YHLQ��6SRWLI\�SUHVHQWV
LWV�XSGDWHGߡ�)HPLQLVW�)ULGD\ߢ�SOD\OLVW�HYHU\�ZHHN��DQG�WKH�JHQUH�FDWHJRU\�:+0
�:RPHQߞV� +LVWRU\� 0RQWK�ߡߚFHOHEUDWLQJ� ZRPHQ� LQ� PXVLF� DQG� FXOWXUHߚߢZDV
KLJKOLJKWHG� LQ� WKH� VSULQJ� RI� ����� IRU� 6ZHGLVK� XVHUV�� 7KHVH� FRQWHQW� FDWHJRULHV
VHUYH�WR�HPSKDVL]H�WKH�UROH�RI�ZRPHQ�LQ�PXVLF�SURGXFWLRQ�ZKLOH�VLPXOWDQHRXVO\
VLQJOLQJ�RXW�IHPDOH�DUWLVWV�DV�WKH�RWKHU�WR�WKH�PDOH�QRUP��,Q�FRQWUDVW�WR�WKH�YLVXDO
DVVRFLDWLRQ� RI� ZRPHQ� ZLWK� PRRG� PDQDJHPHQW�� VXFK� H[SOLFLW� UHIHUHQFHV� WR
JHQGHU� PLJKW� EH� VDLG� WR� LOOXVWUDWH� WKH� QHZ� �ߢSRVW�SRVWIHPLQLVWߡ VHQVLELOLWLHV� RI
PDLQVWUHDP� PHGLD�� LQ� ZKLFK� D� FRPPHUFLDOL]HG� YHUVLRQ� RI� IHPLQLVP� LV
FRQVWUXFWHG�DVߡ�D�GHVLUDEOH��VW\OLVK��DQG�GHFLGHGO\�IDVKLRQDEOHߢ�LGHQWLW\���

7KH�8QUXOLQHVV�RI�$OJRULWKPLF�3URILOLQJ

2XU� DQDO\VLV� RI� 6SRWLI\ߞV� UHDG\�PDGH� SOD\OLVWV� SRLQWV� WR� WKH� ZD\V� LQ� ZKLFK
6SRWLI\ߞV� SDFNDJLQJ� RI� PXVLF� FRPSULVHV� HOHPHQWV� RI� JHQGHUHG� FRQVXPHULVP�
LQGLYLGXDOLVP�� DQG� SV\FKRORJLVP�� 7KH� SURPLVH� RI� KDSSLQHVV�� LQ� VKRUW�� RIWHQ
LQYRNHV� WKH� LGHDO�RI�D� VHOI�JRYHUQLQJ� VXEMHFW� �DW� OHDVW�SRWHQWLDOO\�� LQ�FRQWURO�RI
WKHLU� LQQHU� OLIH� DQG� VRFLDO� FLUFXPVWDQFHV�� VR� ORQJ� DV� WKH\� VWUHDP� WKH� ULJKW
SOD\OLVWV�� ZLWK� WKH� ULJKW� DWWLWXGH�� +RZHYHU�� XVHU� LQSXW� PD\� DOVR� DIIHFW� ZKDW



FRQWHQW�LV�EHLQJ�GHOLYHUHG��DGGLQJ�IXUWKHU�OD\HUV�RI�PHDQLQJ�WR�WKH�FRQVWUXFWLRQ
RI�WKH�XVHU�DQG�WR�ZD\V�RI�SDFNDJLQJ�DQG�FRQFHSWXDOL]LQJ�PXVLF�

$ORQJVLGH� WKH� VXSSRVHGO\� KXPDQ�FXUDWHG� SOD\OLVWV� RI� *HQUHV� 	� 0RRGV�
6SRWLI\ߞV� %URZVH� PHQX� SURYLGHV� DFFHVV� WR� WKH� 'LVFRYHU� IHDWXUH�� RQH� RI� WKH
VHUYLFHߞV�PDLQ�VHOOLQJ�SRLQWV�DQG�SDUW�RI�ZKDW�PDUNHG�LWV�WUDQVLWLRQ�LQ�������7KH
IHDWXUH� KDV� FKDQJHG� RYHU� WKH� \HDUV�� IURP� WKH� LQLWLDO� GLVSOD\� RI� D� FROODJH�OLNH
SUHVHQWDWLRQ� RI� GLIIHUHQW� PXVLFDO� REMHFWV� �VRQJV�� SOD\OLVWV�� DOEXPV�� DSSV�� WR
WRGD\ߞV� VWUHDPOLQHG� RUJDQL]DWLRQ� RI� FRQWHQW� LQ� VWULSV�� LQFOXGLQJ� WKH� ZHHNO\
XSGDWHG� SOD\OLVWV� �LVFRYHU'ߡ :HHNO\ߢ� DQG� �5HOHDVHߡ 5DGDUߢ�� DV� ZHOO� DV� DOEXP
UHFRPPHQGDWLRQV� IUDPHG�DV� �7RS�5HFRPPHQGDWLRQVߡ IRU�<RXߢ�� 1HZ�5HOHDVHVߡ
IRU�<RXߢ�� �HFDXVH�<RX�/LVWHQHG%ߡ WRߢ�ߨ�� �6LPLODUߡ WRߢ�ߨ�� DQG� �6XJJHVWHGߡ IRU
<RX� %DVHG� RQߢߨ�� 7KHVH� WDLORUHG� UHFRPPHQGDWLRQV� DUH� VXSSRVHGO\� EDVHG� RQ
WKHLU� UHVHPEODQFH� WR� WKH� XVHUߞV� UHFHQWO\� VWUHDPHG� DUWLVWV�� FDOFXODWHG� WKURXJK
FRPSDULVRQ� ZLWK� RWKHU� XVHUV� ZKR� DSSHDU� WR� KDYH� VLPLODU� WDVWH���� 7KXV�� WKH\
�RUJDQL]Hߡ LQGLYLGXDOV� LQWR�FROOHFWLYH�IRUPVߢ����DQG� WKH�VKHHU�QXPEHU�RI�6SRWLI\
XVHUV� ����� PLOOLRQ�� SURYLGHV� D� IHUWLOH� JURXQG� IRU� VXFK� FROODERUDWLYH� ILOWHULQJ
RSHUDWLRQV�

%DVHG� RQ� DFFXPXODWHG� GDWD� DQG� IHHGEDFN� ORRSV� EHWZHHQ� UHFRPPHQGDWLRQ
GHOLYHULHV� DQG� XVHUVߞ� DFWLRQV�� DOJRULWKPLF� V\VWHPV� ZRUN� SUHVFULSWLYHO\�� WKH\
DWWHPSW� WR� SUHGLFW� XVHU� SUHIHUHQFHV� DQG� WKHUHIRUH� DOVR� WHQG� WR� VKDSH� XVHU
SUDFWLFHV�� 7KH� PXUN\� ZRUNLQJV� RI� SURSULHWDU\� DOJRULWKPV� KDYH� VSDZQHG
VFKRODUO\�LQWHUHVW�RYHU�WKH�ODVW�GHFDGH��DQG�D�ODUJH�ERG\�RI�ZRUN�QRZ�GLVFXVVHV
WKH�ZD\V�LQ�ZKLFK�DOJRULWKPLF�V\VWHPV�DUH�FRQVWLWXWLYH�RI�WDVWH��NQRZOHGJH��DQG
FXOWXUDO� SUDFWLFHV���� 6RIWZDUH� KDV� SHUIRUPDWLYH� FDSDFLWLHV�� DV� DOJRULWKPV� PD\
DWWULEXWH�PHDQLQJ�WR�SDWWHUQV�RI�XVHU�EHKDYLRU��6FKRODUV�KDYH�GHPRQVWUDWHG�KRZ
DOJRULWKPLF�FRQWHQW�GHOLYHU\�KDV�LPSOLFDWLRQV�IRU�WKH�SURGXFWLRQ�RI�JHQGHU��UDFH�
DQG� RWKHU� FDWHJRUL]DWLRQV���� %XLOGLQJ� RQ� 0D[� :HEHUߞV� DQG� (UYLQJ� *RIIPDQߞV
QRWLRQV�RI�WKHߡ�LGHDO�W\SHߢ��-RKQ�&KHQH\�/LSSROG�DUJXHV�WKDW�DOJRULWKPLF�LGHQWLW\
FDQ�EH�WKRXJKW�RI�LQ�WHUPV�RIߡ�PHDVXUDEOH�W\SHVߚߢWKDW�LV��VHWV�RI�REVHUYHG�GDWD
SDWWHUQV� WKDW�SURGXFH�QRUPV�DJDLQVW�ZKLFK�QHZ�XVHU�GDWD�FDQ�EH�FRPSDUHG�DQG
E\�ZKLFK�XVHUV�FDQ�EH�FDWHJRUL]HG��+RZHYHU��DV�&KHQH\�/LSSROG�VWUHVVHV��VXFK
PHDVXUDEOH� W\SHV� GR� QRW� QHFHVVDULO\� FRUUHVSRQG� ZLWK� RXU� QRQGDWDILHG� VHOI�
LGHQWLILFDWLRQV�RU�VRFLRSROLWLFDO�LGHQWLWLHV��,QVWHDG��WKH\�IRUP�FRQVWDQWO\�UHIUHVKHG
FODVVLILFDWLRQV�WKDW�DUH�XVXDOO\�LQDFFHVVLEOH�WR�RUGLQDU\�XVHUVߚFODVVLILFDWLRQV�WKDW
DFW�DV�PRGHV�RI�VRIW�ELRSROLWLFV�E\�GHILQLQJ�DQG�JRYHUQLQJ�ODUJH�SRSXODWLRQV���

:KLOH� 6SRWLI\ߞV� UHFRPPHQGDWLRQV� DUH� EDVHG� SUHFLVHO\� RQ� WKLV� W\SH� RI
FRQWLQXRXVO\� XSGDWHG� GDWD�� ZH� FDQQRW� NQRZ� H[DFWO\� KRZ� XVHU� EHKDYLRUV� DUH



FODVVLILHG�DQG�VRUWHG�LQWR�QRUPDWLYH�PHDVXUDEOH�W\SHV��:KDW�ZH�GR�NQRZ�LV�WKDW
XVHUV� DUH� LQYLWHGߚRU� REOLJHGߚWR� KDYH� WKHLU� OLVWHQLQJ� KDELWV� WXUQHG� LQWR� WDVWHߡ
SURILOHVߢ��ZKLFK�UHFRUG�FOXVWHUV�RI�SUHIHUUHG�DUWLVWV�DQG�JHQUHV��DV�ZHOO�DV�DIILQLW\
VFRUHV�WKDW�PHDVXUH�KRZ�KHDYLO\��DFWLYHO\��DQG�UHJXODUO\�WKRVH�DUWLVWV�DQG�JHQUHV
DUH� SOD\HG� DQG� KRZ�PXFK� LV� VWUHDPHG� IURP� DQ� DUWLVWߞV� IXOO� FDWDORJ� RI�PXVLF���
7DVWH�SURILOHV�DUHߡ�PDSSHG�DJDLQVW�ZLGHUߝ�FXOWXUDO�NQRZOHGJHߞ�DERXW�KRZ�WKRVH
DUWLVWV� DUH� GHVFULEHG� RQOLQH�� DQG� WKH� FKDUDFWHULVWLFV� RI� WKHLU� PXVLFߢ� �VXFK� DV
�ߢ�PDLQVWUHDPQHVVߡ �ߢ�IUHVKQHVVߡ �ߢ�\GLYHUVLWߡ DQG� ���ߢKRWQHVVߡ DV� ZHOO� DV� DJDLQVW
WKH�SURILOHV�DQG�OLVWHQLQJ�SDWWHUQV�RI�RWKHU�XVHUV����7KXV��HDFK�XVHU�EHFRPHV�SDUW
RI�D�ODUJHU�FROOHFWLYH�LQWHOOLJHQFH�IURP�ZKLFK�UHFRPPHQGDWLRQV�DUH�GHULYHG��$V
0DWWKHZ�2JOH��SURGXFW�PDQDJHU�RI�WKHߡ�'LVFRYHU�:HHNO\ߢ�SOD\OLVW��SXWV�LW�VߞW,ߡ�
VWLOO� KXPDQV� ZKR� DUH� GRLQJ� WKH� VRQJ� VHOHFWLRQ� DQG� DUUDQJLQJ�� EXW� LQVWHDG� RI
RXWVLGH�H[SHUWV�� LWߞV�XVHUV�OLNH�\RX�DQG�PHߢ����&XUUHQWO\�� WKHVH�WDVWH�SURILOHV�DUH
QRW� UHYHDOHG� WR� XVHUV�� DOWKRXJK� WKHUH� KDYH�EHHQ� UHTXHVWV� WR�PDNH� WKHP�SXEOLF�
UHVHWWDEOH��RU�H[SRUWDEOH�EHWZHHQ�VHUYLFHV���

:KDW�LV�QRW�NQRZQ��WKHQ��LV�WKH�SUHFLVH�FRQWHQW�RI�WKHVH�SURILOHV�DQG�WKH�ZLGHU
FXOWXUDO� NQRZOHGJH� DJDLQVW� ZKLFK� WKH\� DUH� PHDVXUHG�� 1HLWKHU� GR� ZH� NQRZ
ZKHWKHU�RU�KRZ�WUDGLWLRQDO�GHPRJUDSKLFV�IDFWRU�LQWR�WKHVH�FDOFXODWLRQV��'\QDPLF
EHKDYLRUDO� GDWD�� GHWHUPLQHG� E\� LQSXW�� LV� W\SLFDOO\� XQGHUVWRRG� DV�PRUH� UHOHYDQW
IRU�PDUNHWLQJ� SXUSRVHV� RU� FRQWHQW� GHOLYHU\� WKDQ� VWULFW� GHPRJUDSKLF� FDWHJRULHV�
+RZHYHU�� LQ�D�VHULHV�RI�EORJ�SRVWV��3DXO�/DPHUH� �7KH�(FKR�1HVW��FODLPHG� WKDW
FHUWDLQ�DUWLVWV�DUH�LQ�IDFW�VNHZHG�WRZDUG�OLVWHQHUV�RI�RQH�JHQGHU�RU�D�FHUWDLQ�DJH
JURXS����0RUH�VSHFLILFDOO\��/DPHUH�DUJXHG� WKDWߡ�IRU�PDLQVWUHDP�OLVWHQLQJ�DERXW
���� RI� WKH� DUWLVWV� LQ� D� W\SLFDO� PDOHߞV� OLVWHQLQJ� URWDWLRQ� ZRQߞW� EH� IRXQG� LQ� D
W\SLFDO� IHPDOH� OLVWHQLQJ� URWDWLRQ� DQG� YLFH� YHUVDߢ���� 6LPLODUO\�� ZKHQ� FRPSDULQJ
OLVWHQHUV� E\� DJH��/DPHUH� VWUHVVHG� WKDW� WKH� DUWLVW� RYHUODS� EHWZHHQ� WKLUWHHQ�\HDU�
ROGV� DQG� VL[W\�IRXU�\HDU�ROGV� ZDV� RQO\� DERXW� ��� SHUFHQW�� /DPHUHߞV� EORJ� SRVWV
DOVR� KLJKOLJKWHG� WKDW� VWUHDPLQJ� VHUYLFH� XVHUV� DJHG� WZHQW\�IRXU� WR� WKLUW\�ILYH
SOD\HG�PRUH�PXVLF�DQG�OLVWHQHG�WR�PRUH�DUWLVWV�WKDQ�\RXQJHU�DQG�ROGHU�XVHUV��$
VLPLODU�DUJXPHQW�KDV�EHHQ�PDGH�E\�$MD\�.DOLD��6SRWLI\ߞV�SURGXFW�RZQHU�IRU�WDVWH
SURILOHV��ZKR�KDV�VWDWHG�LQ�LQWHUYLHZV�WKDW��DV�SHRSOH�JHW�ROGHU��WKH\�WHQG�WR�VWRS
NHHSLQJ�XS�ZLWK�SRSXODU�PXVLF��%\�WKHLU�PLG�WKLUWLHV��XVHUVߞ�WDVWHV�KDYH�PDWXUHG
LQWR�Dߡ�WDVWH�IUHH]Hߢ����'HVSLWH�WKHVH�SDWWHUQV��ERWK�/DPHUH�DQG�.DOLD�VWUHVV�WKDW
GHPRJUDSK\� LV� QRW� DV� XVHIXO� DV� DFWXDO� OLVWHQLQJ� SDWWHUQV� IRU� SUHGLFWLQJ
SUHIHUHQFHV��EXW� LW� LV� VWLOO�QRW�FOHDU�ZKHWKHU�RU� WR�ZKDW�H[WHQW� LW�SOD\V�D�SDUW� LQ
6SRWLI\ߞV�UHFRPPHQGDWLRQ�GHOLYHULHV�

:KDW� LV� HYLGHQW�� KRZHYHU�� LV� WKDW� EHIRUH� FUHDWLQJ� D� QHZ� DFFRXQW�� 6SRWLI\



UHTXLUHV�HYHU\�XVHU�WR�VHOI�LGHQWLI\�WKHLU�JHQGHU�DQG�DJH��YLD�WKHLU�ELUWKGDWH���7KH
VHUYLFH�DOVR�GHWHFWV�D�XVHUߞV�ORFDWLRQ�EDVHG�RQ�WKHLU�,3�DGGUHVV��WKHUHE\�DVVLJQLQJ
D�QDWLRQDO� LGHQWLW\� WR� HDFK�XVHU��$W� D� ODWHU� VWDJH�� XVHUV� FDQ� DGG�GHWDLOV� VXFK� DV
SRVWFRGH��FHOO�SKRQH�EUDQG��DQG�FDUULHU�WR�WKHLU�SURILOH��7KH�GURS�GRZQ�PHQXV�RI
WKH�PDQGDWRU\�JHQGHU�DQG��WR�VRPH�H[WHQW��ELUWKGDWH�ILHOGV�WHVWLI\�WR�WKH�HQIRUFHG
VHOHFWLRQ�RI�ZKDW�/LVD�1DNDPXUD�FDOOVߡ�PHQX�GULYHQ�LGHQWLWLHVߢ��WKDW�LV��D�OLPLWHG
UDQJH� RI� VLPSOLVWLF� DQG� PXWXDOO\� H[FOXVLYH� LGHQWLW\� FDWHJRULHV� WKURXJK� ZKLFK
XVHUV�KDYH�WR�PDNH�WKHPVHOYHV�NQRZQ�WR�D�VHUYLFH���

0HQX�GULYHQ� LGHQWLILFDWLRQV� DUH� WKXV� SHUIRUPDWLYH� DFWV� UHTXLUHG� IRU� WKH
FRQVWLWXWLRQ�RI�LQWHOOLJLEOH�XVHUV��7KH�IDFW�WKDW�WKH\�DUH�PDQGDWRU\�DQG�\HW�RIIHU
RQO\�D�OLPLWHG�UDQJH�RI�RSWLRQV��DV�5HQD�%LYHQV�KDV�VKRZQ��FDQ�EH�XQGHUVWRRG�DV
V\PEROLF�YLROHQFHߚVXFK�DV�ZKHQ�D�ELQDU\�JHQGHU�PHQX��DV�ZDV�LQFOXGHG�LQ�WKH
6SRWLI\� UHJLVWUDWLRQ� IRUP� IRU� PDQ\� \HDUV�� IRUFHV� QRQELQDU\� XVHUV� WR� HLWKHU
PLVUHSUHVHQW�WKHLU�JHQGHU�RU�DEVWDLQ�IURP�XVLQJ�WKH�VHUYLFH����$IWHU�PDQ\�\HDUV
RI� FULWLFLVP� DQG� GLVFXVVLRQV� LQ� WKH� XVHU� FRPPXQLW\�� 6SRWLI\� UROOHG� RXW� D� WKLUG
JHQGHU� RSWLRQ� ��ߢ\QRQ�ELQDUߡ� GXULQJ� WKH� IDOO� RI� �EXWߚ���� RQO\� LQ� VHOHFW
ORFDWLRQV��LQFOXGLQJ�6ZHGHQ��WKH�8QLWHG�.LQJGRP��WKH�8QLWHG�6WDWHV��$XVWUDOLD�
DQG�1HZ�=HDODQG����$UJXDEO\��WKH�VHOHFWLRQ�RI�FRXQWULHV�UHODWHV�WR�PDUNHW�GULYHQ
DVVXPSWLRQV� DERXW� FXOWXUDO� DQG� SROLWLFDO� DSSURSULDWHQHVV� LQ� GLIIHUHQW� QDWLRQDO
FRQWH[WV��,W�LOOXVWUDWHV�WKH�VLJQLILFDQFH�RI�JHRJUDSK\�DV�D�PDLQ�VWUXFWXULQJ�GHYLFH
DQG�JHRJUDSKLF�GLIIHUHQFH�DV�D�SHUIRUPDWLYH�HIIHFW�RI�WKH�VHUYLFH�

7KH�IDFW�WKDW�WKLV�WKLUG�RSWLRQ�LV�RQO\�DYDLODEOH�LQ�D�IHZ�FRXQWULHVߚDQG�WKDW
JHQGHU�UHJLVWUDWLRQ��ZLWKLQ�RU�RXWVLGH�WKH�ELQDU\��LV�VWLOO�PDQGDWRU\�DW�WKH�WLPH�RI
ZULWLQJߚLQGLFDWHV�WKDW�JHQGHU�LV�SHUFHLYHG�DV�YLWDO�WR�WKH�IXQFWLRQLQJ�RI�6SRWLI\�
DW� OHDVW� IRU�PDUNHWLQJ�SXUSRVHV���� ,Q� RUGHU� WR� LQYHVWLJDWH�ZKHWKHU� GHPRJUDSKLF
VHOI�FDWHJRUL]DWLRQ�PDWWHUV�IRU�PXVLF�GHOLYHU\��LQ������DQG�HDUO\�������ZH�VHW�XS
WZR�FDVH�VWXGLHV�XVLQJ�WKH�SUHYLRXVO\�GHVFULEHG�ERWV� WR�H[SORUH�WKH�PHDQLQJ�RI
JHQGHU� DQG� DJH�� 7KH� LQWHQWLRQ� ZDV� QRW� WR� UHYHDO� WKH� VHFUHWV� RI� 6SRWLI\ߞV
SURSULHWDU\� DOJRULWKPVߚDQ� XQGHUWDNLQJ� REYLRXVO\� EH\RQG� WKH� VFRSH� RI� WKLV
SURMHFWߚEXW�WR�JDLQ�LQVLJKWV�LQWR�KRZ�WKH�VHUYLFH�DSSHDUV�WR�GLIIHUHQW�XVHUV�DQG
WKXV�FRPHV�WR�FRQVWLWXWH�VLWXDWHG�QRWLRQV�RI�PXVLF��WDVWH��DQG�OLVWHQLQJ�



)LJXUH����
:DV�WKH�LQWURGXFWLRQ�RI�D�QRQELQDU\�JHQGHU�RSWLRQ�LQ�WKH�IDOO�RI������D�WRNHQ�RI�SURJUHVVLYHQHVV�RU�PDUNHW�

GULYHQ�DSSURSULDWHQHVV"

7KH� UHVXOWV� RI� WKH� JHQGHU� FDVH� KDYH� EHHQ� UHSRUWHG� HOVHZKHUH�� DQG� ZH� ZLOO
WKHUHIRUH� PDLQO\� IRFXV� RQ� VRPH� REVHUYDWLRQV� IURP� WKH� DJH� FDVH���� +HUH�� ZH
FUHDWHG�6SRWLI\�DFFRXQWV�IRU�WKLUW\�WZR�ERWV�WKDW�ZHUH�LGHQWLFDO�LQ�DOO�UHVSHFWVߚ
DSDUW� IURP�WKHLU�DVVLJQHG�ELUWKGDWHV��7KH\�ZHUH�GLYLGHG�E\�ELUWK�\HDU� LQWR� IRXU
JURXSV�� ����� �DJHG� QLQHW\�WKUHH��� ����� �DJHG� VL[W\�WKUHH��� ����� �DJHG� WKLUW\�
WKUHH���DQG�������DJHG�WKLUWHHQ���)RXU�VHWV�RI�WHQ�VRQJV�ZHUH�VHOHFWHG��EDVHG�RQ
RQH� RI� WKH�%LOOERDUG� FKDUWV� IRU� WKH� JHQUHV� +RW� &RXQWU\�� +RW� /DWLQ�� .LGV�� DQG
6SRWLI\�5HZLQG��PXVLF�IURP�WKH�����V�DQG�����V���UHVSHFWLYHO\��DQG�WZR�ERWV�RI
HDFK� DJH� ZHUH� DVVLJQHG� LGHQWLFDO� PXVLF�� (DFK� ERW� ZDV� LQVWUXFWHG� WR� SOD\� LWV
DVVLJQHG�VRQJV�DQG�GRFXPHQW� WKH�DOEXPV�SUHVHQWHG�DV7ߡ�RS�5HFRPPHQGDWLRQV



IRU�<RXߢ��'DWD�FROOHFWLRQ�ZHQW�RQ�IRU�VL[�ZHHNV��GXULQJ�ZKLFK�UHFRPPHQGDWLRQV
ZHUH�UHWULHYHG�RQ�D�GDLO\�EDVLV��)RFXVLQJ�VSHFLILFDOO\�RQ�WKH�UHFRPPHQGHG�DUWLVWV
�DQG�QRW�DOEXPV��� WKH�GDWD�ZDV�DQDO\]HG�RQ�ERWK�WKH�DJJUHJDWHG�DQG�LQGLYLGXDO
ERW� OHYHOV��7KH�UDWLRQDOH�EHKLQG�RXU�PHWKRGRORJ\�LV�GLVFXVVHG�DW�JUHDWHU� OHQJWK
LQ�WKH�IRUWKFRPLQJ�LQWHUYHQWLRQ��VXIILFH�LW�WR�VD\��ZH�WRRN�D�VSHFLDO�LQWHUHVW�LQ�WZR
TXHVWLRQV�

��� 7R�ZKDW�H[WHQW�FRXOG�DJH�VSHFLILF�DUWLVW�UHFRPPHQGDWLRQV�EH�LGHQWLILHG"
��� +RZ� PDQ\� XQLTXH� UHFRPPHQGDWLRQV� ZHUH� JLYHQ� WR� ERWV� LQ� HDFK� PXVLF

JURXS"

$OO� LQ� DOO�� ZH� FROOHFWHG� RYHU� WZHQW\�RQH� WKRXVDQG� UHFRPPHQGDWLRQV�
LQFOXGLQJ�������DUWLVWV�� ,Q�RWKHU�ZRUGV��PDQ\� UHFRPPHQGDWLRQV�ZHUH� UHSHDWHG�
IRU� HDFK� LQGLYLGXDO� ERW�� DERXW� ��� SHUFHQW� RI� WKH� UHFRPPHQGDWLRQV� ZHUH
GXSOLFDWHV� WKDW�ZHUH�RIIHUHG� VHYHUDO� WLPHV�GXULQJ� WKH�FRXUVH�RI�GDWD�FROOHFWLRQ�
7KH� SDFH� DW� ZKLFK� FRQWHQW� FKDQJHG� VHHPHG� WR� PDWFK� 6SRWLI\ߞV� FODLP� WKDW
'LVFRYHU�FRQWHQW� LV� UHIUHVKHG�HYHU\� WKUHH� WR� ILYH�GD\V����+RZHYHU�� LW� VKRXOG�EH
QRWHG�WKDW�WZR�RI�WKH�PXVLF�W\SHV�WRRN�ZHHNV�ORQJHU�WKDQ�WKH�RWKHUV�WR�JHQHUDWH
UHFRPPHQGDWLRQV��.LGV�DQG�6SRWLI\�5HZLQG��.LGV�PXVLF�LV�D�VSHFLDO�FDVH�LQ�WKLV
FRQWH[W�� DV� LW� LV� QRW� VXSSRVHG� WR� DIIHFW� UHFRPPHQGDWLRQV�� )RU�6SRWLI\�5HZLQG�
KRZHYHU�� WKH� UHDVRQ� ZK\� VRQJV� QHHGHG� PDQ\� VWUHDPV� WR� JHQHUDWH
UHFRPPHQGDWLRQV�ZDV�SRVVLEO\� UHODWHG� WR� WKHP�EHLQJ�PRUH�GLYHUVH� LQ� WHUPV�RI
JHQUH��7KXV��WKH�WDVWH�SURILOHV�RI�WKHVH�ERWV�PLJKW�KDYH�EHHQ�VHHQ�DV�OHVV�XQLIRUP
DQG�SUHGLFWDEOH��7KLV�PLJKW�DOVR�H[SODLQ�WKH�IDFW�WKDW�6SRWLI\�5HZLQG�ERWV�ZHUH
SURYLGHG�ZLWK�WKH�ODUJHVW�QXPEHU�RI�DUWLVWV�LQ�WKHLU�UHFRPPHQGDWLRQV��FRPSDUHG
WR�WKH�RWKHU�PXVLF�W\SHV�

*HQHUDOO\�� WKH� SURSRUWLRQ� RI� ZKDW� ZH� WHUPHG� �ߢDJH�VSHFLILFߡ DUWLVW
UHFRPPHQGDWLRQV� ZDV� YHU\� ORZߚRQO\� ���� WR� ���� SHUFHQW� RI� WKH� WRWDO
UHFRPPHQGDWLRQV����7KHUH�ZDV��KRZHYHU��RQH�H[FHSWLRQ��WKH�SDLU�RI�QLQHW\�WKUHH�
\HDU�ROG� ERWV� LQ� WKH� 6SRWLI\� 5HZLQG� JURXS�� IRU� ZKLFK� VXFK� DJH�VSHFLILF
UHFRPPHQGDWLRQV� PDGH� XS� MXVW� RYHU� VL[� SHUFHQW� RI� WKHLU� WRWDO� DUWLVW
UHFRPPHQGDWLRQV��%HVLGHV�DWWHVWLQJ�WR�WKH�PXOWLIDULRXV�PXVLFDO�ODQGVFDSH�RI�WKLV
%LOOERDUG�FDWHJRU\��LW� LQGLFDWHG�WKDW�WKHUH�ZDV�VRPHWKLQJ�VSHFLDO�DERXW�RXU�ROG�
WLPHU�ERWV��DV�WKH\�ZHUH�FOHDUO\�VHW�DSDUW�IURP�WKH�RWKHUV��/RRNLQJ�DW�WKH�ZD\V�LQ
ZKLFK�XQLTXH�DUWLVW�UHFRPPHQGDWLRQVߚWKDW�LV��DUWLVWV�UHFRPPHQGHG�WR�RQO\�RQH
ERW�� UHJDUGOHVV� RI� DJHߚZHUH� GLVWULEXWHG� DPRQJ� WKH� 6SRWLI\�5HZLQG� DJH� SDLUV�
ZH�IRXQG�IXUWKHU�LQGLFDWLRQV�RI�WKLV�VWDWXV�



)LJXUH����
6SRWLI\�5HZLQG��XQLTXH�DUWLVW�UHFRPPHQGDWLRQV�DV�D�SHUFHQWDJH�RI�HDFK�DJH�JURXSߞV�WRWDO�DUWLVW

UHFRPPHQGDWLRQV�

7KH�SDLUV�ZLWK�WKH�ROGHVW�ERWV��QLQHW\�WKUHH�DQG�VL[W\�WKUHH�\HDUV��VHHPHG�WR
EH�SURYLGHG�ZLWK�D�PXFK�PRUH�GLYHUVH�VHW�RI�DUWLVWV�WKDQ�WKH�\RXQJHU�DJH�SDLUV
�WKLUW\�WKUHH�\HDUV�DQG�WKLUWHHQ�\HDUV�����$�VLPLODU�SDWWHUQ�ZDV�VHHQ�LQ�WKH�FRXQWU\
JURXS��LQ�ZKLFK�WKH�SDLU�RI�VL[W\�WKUHH�\HDU�ROGV�DOVR�UHFHLYHG�D�ODUJHU�DQG�PRUH
YDULHG�VHW�RI�DUWLVW�UHFRPPHQGDWLRQV��:KLOH�WKH�FDVH�VWXG\�ZDV�QRW�GHVLJQHG�WR
SURGXFH� JHQHUDOL]DEOH� UHVXOWV�� DW� ILUVW� JODQFH�� WKH� GDWD� VHHPHG� WR� LQGLFDWH� WKDW
6SRWLI\�DQG�LWV�PXVLF�GHOLYHULHVߚDW�OHDVW�DW� WKLV�SDUWLFXODU�PRPHQW�LQ�WLPH�DQG
IRU� WKHVH� SDUWLFXODU� XVHUVߚDWWULEXWHG� PHDQLQJ� WR� VRPH� WDVWH� SURILOHV� WKDW
UHSURGXFHG�WKH�GHPRJUDSKLFDOO\�EDVHG�FDWHJRULHV�DVVLJQHG�DW�UHJLVWUDWLRQ��2Q�WKH
RQH� KDQG�� WKH� UHVXOWV� FRXOG� EH� WDNHQ� DV� D� VXJJHVWLRQ� WKDW� RXU� ROGHU� ERWV�
VXSSRVHGO\� VXIIHULQJ� IURP� WDVWH� IUHH]H�� QHHGHG� VSHFLDOߚWKDW� LV��PRUHߚKHOS� WR
ILQG�PXVLF�DQG� WKXV�UHFHLYHG�D�JUHDWHU�QXPEHU�RI�UHFRPPHQGHG�DUWLVWV��2Q�WKH
RWKHU�KDQG��ZH�ZRQGHUHG�ZKHWKHU� WKH�PXVLF�GHILQHG�DV�VLPLODU� WR� WKH�VWUHDPHG
5HZLQG�VRQJV�ZDV�DJH�VNHZHG�LQ�3DXO�/DPHUHߞV�VHQVH��VR�WKDW�WKHUH�ZHUH�VLPSO\
PRUH�DOEXPV�WR�RIIHU�ROGHU�ERWV�OLVWHQLQJ�WR�WKLV�SDUWLFXODU�PXVLF�VW\OH���



)LJXUH����
6SRWLI\�5HZLQG��XQLTXH�DUWLVW�UHFRPPHQGDWLRQV�IRU�LQGLYLGXDO�ERWV�DV�D�SHUFHQWDJH�RI�HDFK�ERWߞV�WRWDO�DUWLVW

UHFRPPHQGDWLRQV�

+RZHYHU��ZKHQ�GHOYLQJ�LQWR�WKH�GDWD�RQ�DQ�LQGLYLGXDO�OHYHO��ZKDW�KDG�LQLWLDOO\
ORRNHG�OLNH�PXVLFDO�GLYHUVLW\�LQ�WKH�SDLU�RI�VL[W\�WKUHH�\HDU�ROG�ERWV�WXUQHG�RXW�WR
EH�WKH�UHVXOW�RI�RQO\�RQH�RI�WKHP�KDYLQJ�UHFHLYHG�D�YDVW�QXPEHU�RI�XQLTXH�DUWLVWV
�PRUH�WKDQ�WZLFH�WKH�DYHUDJH�LQ�WKLV�PXVLF�JURXSߚ

7KLV�ZDV�LQ�OLQH�ZLWK�WKH�REVHUYDWLRQV�IURP�RXU�SUHYLRXV�JHQGHU�H[SHULPHQW�
LQ�ZKLFK�D�ODUJH�PDMRULW\�RI�DOO�ERWV�ZLWKLQ�HDFK�PXVLF�JURXS�ZHUH�JLYHQ�DOPRVW
LGHQWLFDO� DUWLVW� UHFRPPHQGDWLRQV� �UHJDUGOHVV� RI� JHQGHU��� ZKLOH� D� IHZ� RI� WKHP
UHFHLYHG�D�PXFK�ODUJHU�DQG�PRUH�YDULHG�VHW�RI�UHFRPPHQGDWLRQVߚVLPLODU�WR�RXU
RGG�VL[W\�WKUHH�\HDU�ROG����:H�GHFLGHG�WR�FDOO�WKH�IRUPHU�PDLQVWUHDPHUV�DQG�WKH
ODWWHU�RXWOLHUV�� DOWKRXJK� LW� LV� QRW� LPPHGLDWHO\� FOHDU�ZKHWKHU� WKH�PDLQVWUHDPHUV
ZHUH� JLYHQ�PRUH� SRSXODU� UHFRPPHQGDWLRQV�� )URP� D� XVHU� SHUVSHFWLYH�� WKRXJK�
EHLQJ�SRVLWLRQHG�DV�DQ�RXWOLHU�PHDQV�EHLQJ�DWWULEXWHG�D�PRUH�DOWHUQDWLYH�WDVWH��LQ
FRQWUDVW� WR� WKH� FURZG� RI� VOLJKWO\� PRUH� FRQIRUPLVW� DQG� JHQHULF� PDLQVWUHDP
OLVWHQHUV�

$QRWKHU� RXWOLHU� ZDV� DOVR� IRXQG� DPRQJ� WKH� VL[W\�WKUHH�\HDU�ROG� FRXQWU\
OLVWHQHUV�� DQG� VLPLODU� FRQVWUXFWLRQV� RI� XVHUV� VHHPHG� WR� EH� DW�ZRUN� LQ� WKH�.LGV
PXVLF� JURXS�� :H� LQFOXGHG� .LGV� PXVLF� LQ� WKH� FDVH� VWXG\� SUHFLVHO\� EHFDXVH
FKLOGUHQߞV� PXVLF� LV� VXSSRVHG� WR� EH� ILOWHUHG� RXW� LQ� DOJRULWKPLF� FDOFXODWLRQV� RI
OLVWHQLQJ�SDWWHUQV��$FFRUGLQJ�WR�0DWWKHZ�2JOH��6SRWLI\ߡ�PDGH�WKH�GHFLVLRQ�HDUO\
RQ�LQ�WHVWLQJ�WKDW�ZH�ZRXOGQߞW�LQFOXGH�FKLOGUHQߞV�PXVLF��$�ORW�RI�6SRWLI\�XVHUV�DUH
SDUHQWV�ZKR�SOD\�'LVQH\�WXQHV�IRU�WKH�NLGV��7KH\�GR�D�SUHWW\�JRRG�MRE�RI�WHOOLQJ
WKHLU� SDUHQWV�ZKHQ�D�QHZ� VRXQGWUDFN�KDV� FRPH�RXW�� \RX�GRQߞW� QHHG�XV� WR�KHOS



ZLWK�WKDWߢ����'XULQJ�WKH�FRXUVH�RI�WKH�FDVH�VWXG\��RQH�RI�WKH�HLJKW�ERWV�LQ�WKH�.LGV
JURXS� �D� VL[W\�WKUHH�\HDU�ROG�� DJDLQ��� DFWXDOO\� UHFHLYHG� D� WRWDO� RI� ���� GLIIHUHQW
DUWLVW�UHFRPPHQGDWLRQV��ZKLOH�WKH�VHYHQ�RWKHU�ERWV�UHFHLYHG�QRQH��7KLV�ERW��WRR�
ZDV� VHHPLQJO\� SRVLWLRQHG� DV� DQ� RXWOLHU� LQ� D� JURXS� ZKHUH� EHLQJ� PDLQVWUHDP
PHDQW�QRW�JHWWLQJ�DQ\�UHFRPPHQGDWLRQV�DW�DOO��1RWDEO\��WKH�UHFRPPHQGHG�PXVLF
LQFOXGHG� DOEXP� WUDFNV� VXFK� DV� �3RN©PRQߡ �7UDS� 5HPL[�ߢ��PXVLF� IURP� WKH� 79
VHULHV�*OHH�DQG�)DPLO\�*X\��DQG�PXVLF�IURP�YLGHR�JDPHV��DV�ZHOO�DV�PXVLF�E\
PDMRU� DUWLVWV� =DUD� /DUVVRQ�� %H\RQF©�� %RQ� -RYL�� .DW\� 3HUU\�� DQG� &KULVWLQD
$JXLOHUD��:KLOH�SUHVXPDEO\�DLPHG�DW�D�\RXQJHU�DXGLHQFH��LW�ZDV�VWLOO�SUHWW\�IDU
IURP�WKH�.LG]�%RS�VRQJV�WKDW�FRQVWLWXWHG�WKH�RULJLQDO�SOD\OLVW�LQ�WKH�.LGV�JURXS�

2EYLRXVO\�� WKH� QXPEHU� RI� ERWV� LQ� WKH� DJH� FDVH�ZDV� WRR� VPDOO� WR�PDNH� DQ\
LQIHUHQFHV�DERXW�WKH�JHQHUDO�UHODWLRQVKLS�EHWZHHQ�RXWOLHU�VWDWXV�DQG�VSHFLILF�DJH
JURXSV��EXW� WKH�UHVXOWV�FDQ�SURYLGH�D�EDFNGURS�IRU�FRQVLGHULQJ�KRZ�VXSSRVHGO\
SHUVRQDOL]HG�UHFRPPHQGDWLRQV�DUH�XQUXO\�DQG�EH\RQG� WKH�FRQWURO�RI� LQGLYLGXDO
XVHUVߚGHVSLWH� RVWHQVLEO\� EHLQJ� EDVHG� RQ� SUHYLRXV� OLVWHQLQJ�� ,Q� IDFW�� WKH� YHU\
QRWLRQ�RI�SHUVRQDOL]DWLRQ�PLJKW�LWVHOI�EH�LPSODXVLEOH��$V�&KHQH\�/LSSROG�QRWHV�
PHDVXUDEOH�W\SHV�FDQQRW�DXWRPDWLFDOO\�EH�PDSSHG�RQWR�OLYHG�VRFLDO�DQG�SROLWLFDO
LGHQWLWLHV�� DQG� LW�PLJKW� EH� EHWWHU� WR� WDON� DERXW� �ߢSURILOL]DWLRQߡ DV� WKH� FRQVWDQWO\
VKLIWLQJ� �LQWHUVHFWLRQVߡ RI� FDWHJRULFDO� PHDQLQJ� WKDW� DOORZ� RXU� GDWD�� EXW� QRW
QHFHVVDULO\� XV�� WR� EH� �ߞ�JHQGHUHGߝ �ߞUDFHGߝ DQG� ���ߢߞ�FODVVHGߝ 8VHUV�� WKHQ�� DUH� QRW
JRYHUQHG�LQ�WHUPV�RI�LQGLYLGXDOV�EXW�DV�PHPEHUV�RI�SRSXODWLRQV��RU�HYHQ�FOXVWHUV
RI�FRUUHODWLRQV����1HYHUWKHOHVV��WKH�UHVXOWV�RI�DOJRULWKPLF�JRYHUQLQJ�DUH�OLNHO\�WR
DIIHFW�KRZ�LQGLYLGXDO�XVHUV�FRQFHLYH�RI�WKHPVHOYHV��WKH�VHUYLFH��DQG�WKH�FRQWHQW
GHOLYHUHG�� /RRNLQJ� DW� WKH� ZD\� LQ� ZKLFK� UHFRPPHQGDWLRQV� ZHUH� GLVWULEXWHG
DPRQJ� XVHUV� LQ� ERWK� WKH� JHQGHU� DQG� WKH� DJH� FDVH�� LW� ZRXOG� EH� WHPSWLQJ� WR
GHVFULEH�WKH�DOJRULWKPLF�FRQVHTXHQFHV�DV�VRPHZKDW�UDQGRP�DQG�DUELWUDU\��:KLOH
DOZD\V�PDWFKLQJ� WKH�PXVLFDO� VW\OH� WKDW�RXU�ERWV�KDG�SUHYLRXVO\� OLVWHQHG� WR�� WKH
ODUJH�YDULDWLRQV�LQ�FRQWHQW�DQG�LQ�WKH�QXPEHU�RI�UHFRPPHQGDWLRQV�VXUSULVHG�XVߚ
LQ�TXLWH�WKH�RSSRVLWH�ZD\�IURP�KRZ�WKH�6SRWLI\�5DGLR�IXQFWLRQ�WHQGHG�WR�UHSHDW
LWVHOI�DQG�QRW�UHVSRQG�WR�XVHU�LQWHUDFWLRQ��DV�GHVFULEHG�LQ�FKDSWHU����$V�VHHQ�IURP
WKH� DQJOH� RI� RXU� ERWV�� WKHQ��6SRWLI\�ZDV�REYLRXVO\� D� GLIIHUHQW� VHUYLFH� IRU� HDFK
SDUWLFXODU�XVHU��VFDQW�DQG�PDLQVWUHDP�IRU�VRPH��DQG�H[SORUDWRU\�DQG�G\QDPLF�IRU
D�IHZ�RWKHUV�

7KH�3ROLWLFV�RI�3HUVRQDOL]DWLRQ

'HVSLWHߚRU� SUHFLVHO\� EHFDXVH� RIߚWKH� RQJRLQJ� SURILOLQJ�� WKH� WURSH� RI



SHUVRQDOL]DWLRQ� ORRPV� ODUJH� LQ� 6SRWLI\ߞV�PDUNHWLQJ��$V� XVHUV� DUH� GUDZQ� LQWR� D
VXSSRVHGO\�WDLORUHG�XQLYHUVH�WKDW�VHHNV�WR�SURYLGH�WKH�ULJKW�PXVLF�IRUߡ�HYHU\RQHߢ
DQG� �\HYHUߡ PRRGߢ�� WKH\� DUH� DOVR� HQFRXUDJHG� WR� HQWHU� LQWR� DQ� DIIHFWLYH� DQG
LQWLPDWH� UHODWLRQVKLS�ZLWK� WKH�VHUYLFH��7KLV�VHQVH�RI� LQWLPDF\� LV� LQYRNHG�SDUWO\
E\�SKDWLF� FXHV� LQ� WHUPV�RI� FKHHUIXO� LPSHUDWLYHV� DQG� UHDO�WLPH� H[FODPDWLRQV� RQ
WKH�KRPH�SDJH�RI�WKH�GHVNWRS�FOLHQW��0ߡXVLF�IRU�\RXU�DIWHUQRRQߡ�ߢ�*HW�WKH�ZHHN
VWDUWHG�ZLWK�XSEHDW�PXVLFߡ�ߢ�$IWHUQRRQ�(QHUJ\"��0�ߢRUHRYHU��LW�LV�SURPRWHG�E\
WKH� SURYLVLRQ� RI� FXUDWHG� SOD\OLVWV�PHDQW� WR� IDFLOLWDWH� GDLO\� DFWLYLWLHV� DQG�PRRG
PDQDJHPHQW�� WKHUHE\�EULQJLQJ�XS� WRSLFV� RWKHUZLVH� XQGHUVWRRG� DV� EHORQJLQJ� WR
WKH�SULYDWH�VSKHUH����7KH� LQYRFDWLRQ�RI� LQWLPDF\�DQG�DIIHFW� FDQ�DOVR�EH� VHHQ� LQ
KRZ�DOJRULWKPLFDOO\�FDOFXODWHG�'LVFRYHU� UHFRPPHQGDWLRQV�DUH� IUDPHG�DV�EHLQJ
EXLOW�RQ�WKH�VKDUHG�FROOHFWLYH�NQRZOHGJH�RI�KXPDQ�XVHUVߚZKHUH�DQ\�XVHU�FRXOG
EH�VHHQ�DV�D�SRWHQWLDO�WDVWHPDNHUߚUDWKHU�WKDQ�RQ�FRPSXWDWLRQDO�SURFHVVHV���

7KHVH�FRQVWUXFWLRQV�RI�LQWLPDF\��ZH�DUJXH��IRUP�SDUW�RI�D�SROLWLFV�RI�FRQWHQW
WKDW� VHHN� WR�PDS� DQG� VKDSH� WKH� OLYHV� RI� VWUHDPLQJ� XVHUV�� 7KH� VHOOLQJ� SRLQW� RI
6SRWLI\�LV�QRW�QHFHVVDULO\�PXVLF�EXW�PXVLF�VWUHDPLQJ�IUDPHG�DV�D�GHHSO\�SHUVRQDO
DQG� LQWLPDWHߚHYHQ� KDSSLQHVV�LQGXFLQJߚSUDFWLFH�� 0RUH� VSHFLILFDOO\�� WKLV
FKDSWHU� KDV� VKHG� OLJKW� RQ� KRZ� WKH� RUJDQL]DWLRQ� DQG� SUHVHQWDWLRQ� RI
UHFRPPHQGDWLRQV� SULYLOHJH� FHUWDLQ� ZD\V� RI� DWWHQGLQJ� WR� PXVLF� DQG�
FRQVHTXHQWO\�� WR� RQHVHOI� DV� D� VXEMHFW� RI� FRQWHPSRUDU\� GLJLWDO� PHGLD� FXOWXUH�
7KHUH� DUH� DW� OHDVW� WZR� W\SHV� RI� GLVFLSOLQLQJ� ORJLFV� DW� SOD\� KHUH�� )LUVW�� FXUDWHG
SOD\OLVWV� VHHP� WR� LQVFULEH�PXVLF� VWUHDPLQJ� LQ� D� JHQGHUHG�GLVFRXUVH� RI� SRVLWLYH
SV\FKRORJ\�� :KLOH� DOWHUQDWLYH� SRLQWV� RI� LGHQWLILFDWLRQ� ZHUH� SUHVHQW� LQ� RXU
FROOHFWHG� GDWD�� PXVLF� VWUHDPLQJ� DW� ODUJH� ZDV� UHQGHUHG� LQWHOOLJLEOH� WKURXJK
UHIHUHQFHV� WR� QHROLEHUDO� DQG� FDSLWDOLVW� YDOXHV� RI� LQGLYLGXDOLVP�� VHOI�IDVKLRQLQJ�
DQG�VHOI�UHVSRQVLELOLW\��7KH�PRGH�RI�SDFNDJLQJ�DQG��UH�SUHVHQWLQJ�PXVLF�PRVWO\
VHUYHG� WR� UHLQIRUFH� WKH�QRWLRQ�RI� WKH�XVHU�DV�D�KDSS\��HQWUHSUHQHXULDO�VXEMHFWߚ
\RXQJ��XUEDQ��PLGGOH�FODVV��$W�WKH�VDPH�WLPH��KDSSLQHVV�DQG�DQ�HQWUHSUHQHXULDO
HWKRV�ZHUH�SURPRWHG�DV�WKH�WDNHQ�IRU�JUDQWHG�LGHDOV�WRZDUG�ZKLFK�XVHUV�VKRXOG
VWULYH�

6HFRQG�� WKH� SURILOLQJ� RI� XVHUV�� RQ�ZKLFK� WKH� GHOLYHU\� RI� FXVWRPL]HG� DOEXP
UHFRPPHQGDWLRQV� LV� EDVHG�� LOOXVWUDWHV� WKH� RWKHU� GLVFLSOLQLQJ� ORJLF� DW� SOD\�� 7KH
PROGLQJ�RI�XVHUV�LQWR�W\SHV�RU�WDVWH�SURILOHV�FDQ�LWVHOI�EH�VHHQ�DV�DQ�H[SUHVVLRQ�RI
WKH� �VRIWߡ ELRSROLWLFVߢ� WKDW�� DFFRUGLQJ� WR� &KHQH\�/LSSROG�� UHJXODWH� RXU� OLYHV
ZLWKRXW� XV� EHLQJ� IXOO\� DZDUH� RI� LW����:KLOH� UHFRPPHQGDWLRQV� DUH�PDUNHWHG� DV
EDVHG� RQ� D� XVHUߞV� SUHYLRXV� VWUHDPLQJ� SUDFWLFHVߚDQG� WKXV� VXJJHVW� D� QRWLRQ� RI
XVHU�DJHQF\ߚRXU�VWXG\�LQGLFDWHG�WKDW�XVHUV�KDG�OLPLWHG�FRQWURO�RYHU�VRPH�RI�WKH



FRQWHQW� GHVLJQDWHG� DV� SHUVRQDO� DQG� UHFRPPHQGHG� �IRUߡ \RXߢ�� ,Q� IDFW�� RXU
LQWHUURJDWLRQ�RI�SDUWV�RI�WKH�*HQUHV�	�0RRGV�DQG�'LVFRYHU�IHDWXUHV�VKRZHG�WKDW
WKH�DSSDUHQW�SHUVRQDOL]DWLRQ�RI�PXVLF�GHOLYHU\��EURXJKW�DERXW�E\�D�PXOWLWXGH�RI
DFWRUV� DQG� DOJRULWKPLF� SURFHVVHV� DQG� PDWHULDOL]HG� RQ� WKH� VXUIDFH� RI� 6SRWLI\ߞV
LQWHUIDFH��ZDV�QRW�YHU\�SHUVRQDO�DW�DOO��,QVWHDG��PXVLF�GHOLYHU\�DSSHDUHG�RYHUDOO
WR�EH� VWUXFWXUHG�DURXQG�D� FRPELQDWLRQ�RI�EURDG�DQG�XQLYHUVDO� FODLPVߚVXFK�DV
WKH�FDOO� WR�GHSOR\�PXVLF� LQ�RUGHU� WR�DFKLHYH�KDSSLQHVVߚDQG�SDUWLFXODULWLHV� WKDW
VHHP� KDSKD]DUG� UDWKHU� WKDQ� SHUVRQDO�� VXFK� DV� WKH� LQFRQVLVWHQWO\� SURILOHG
UHFRPPHQGDWLRQV�ZH�IRXQG�LQ�WKH�DJH�FDVH�

7R�RXU�NQRZOHGJH��WKH�IHDWXUHV�IRXQG�RQ�6SRWLI\ߞV�'LVFRYHU�WDE�DUH�WKH�RQO\
RQHV� WKDW� DUH� GHSHQGHQW� RQ� D� XVHUߞV� SDVW� VWUHDPLQJ�� +RZHYHU�� WKH� FRQVWDQW
IHHGEDFN� ORRSV�RI� XVHU� GDWD� DUH� LQYDOXDEOH� WR� WKH� FRPSDQ\ߞV�EXVLQHVV� VWUDWHJ\�
HYHQ�LI�WKLV�LV�QRW�LPPHGLDWHO\�YLVLEOH�WR�XVHUV��3OD\OLVWV��IRU�LQVWDQFH��RFFXS\�D
FHQWUDO�UROH�LQ�6SRWLI\ߞV�VWUDWHJ\�IRU�DWWUDFWLQJ�DGYHUWLVHUV��7DUJHWLQJ�XVHUV�HLWKHU
DFFRUGLQJ�WR�WKHLU�PRRGV�DQG�DFWLYLWLHV�RU�WR�GHPRJUDSKLF�FDWHJRULHV�HQVXUHV�WKDW
DGYHUWLVHPHQWV�FDQ�EH�GHOLYHUHG�WR�SDUWLFXODU�JURXSV�RI�XVHUV�DW�SDUWLFXODU�SRLQWV
LQ� WLPH�� DV� ZLOO� EH� GLVFXVVHG� LQ� RXU� QH[W� FKDSWHU�� +HUH�� WKH� WURSH� RI
SHUVRQDOL]DWLRQ� HQFRXUDJHV� XVHUV� WR�ZRUN� RQ� WKHLU� IXWXUH� UHFRPPHQGDWLRQV� E\
VWUHDPLQJ�PRUH�PXVLF�DQG� LQSXWWLQJ�PRUH�GDWD� LQWR� WKH�V\VWHP��7KH� IXQFWLRQDO
DQG�LQWLPDWH�IUDPLQJV�RI�SOD\OLVWV� LQVLVW� WKDW� OLVWHQHUV�VKDUH�GDWD�QRW�RQO\�DERXW
WKHLU� VWUHDPLQJ� EHKDYLRU� EXW�� LPSOLFLWO\�� DOVR� DERXW� WKHLU� VWDWH� RI� PLQG� DW� DQ\
JLYHQ�PRPHQW��ZKLFK�LQ�WXUQ�JHQHUDWHV�UHYHQXH�IRU�WKH�VHUYLFH��+HQFH��ZKLOH�WKH
DFW�RI�SURYLGLQJ�SOD\OLVWV�IRU�HYHU\�PRPHQW�LV�LQ�LWVHOI�FRQVWLWXWLYH�RI�LQWLPDF\�
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���6SRWLI\ߡ��:DQW�WKH�5LJKW�3OD\OLVW"�-XVW�%URZVHߢ��SUHVV�UHOHDVH��$XJXVW����������KWWSV���SUHVV�VSRWLI\�FRP
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6ZLW]HUODQG��DQG�WKH�8QLWHG�6WDWHV���7KLV�GDWD�VHW�FRQWDLQV�PDQ\�GXSOLFDWHV�DQG�KDV�EHHQ�XVHG�PDLQO\�DV�D
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IRXQG� LQ� WKH�0RRG�FDWHJRU\�DV� VHHQ� IURP�D�6ZHGLVK� DQG�D�86�XVHU� DFFRXQW��7KH� UHVXOWV�KDYH� DOVR�EHHQ
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ODWWHU�� VHH�0DULD� (ULNVVRQ� DQG� $QQD� -RKDQVVRQ�� �HHS.ߝߡ 6PLOLQJߞ��� 7LPH�� )XQFWLRQDOLW\� DQG� ,QWLPDF\� LQ
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GRL���������������������������� -¶UJHQ� 6N¥JHE\�� �6ORZߡ DQG� )DVW�0XVLF�0HGLD�� &RPSDULQJ� 9DOXHV� RI
&DVVHWWHV�DQG�3OD\OLVWV�7ߢ�UDQVIRUPDWLRQV��QR�������������KWWS���ZZZ�WUDQVIRUPDWLRQVMRXUQDO�RUJ�ZS�FRQWHQW
�XSORDGV���������6NDJHE\B7UDQV���SGI��DQG�3DWULN�:LNVWU¶P�DQG�5REHUW�%XUQHWW6ߡ��DPH�6RQJV��'LIIHUHQW
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WKLV�FXOWXUDO�IRUP�KDV�EHHQ�VRPHZKDW�WUDQVIRUPHG�LQ�WKH�SURFHVV�RI�UHPHGLDWLRQ��6HH�3DWULN��NHU6ߡ��SRWLI\
DV� WKH� 6RXQGWUDFN� WR� <RXU� /LIH�� (QFRXQWHULQJ�0XVLF� LQ� WKH� &XVWRPL]HG� $UFKLYHߢ�� LQ� 6WUHDPLQJ� 0XVLF�
3UDFWLFHV�� 0HGLD�� &XOWXUHV�� HG�� 6RILD� -RKDQVVRQ�� $QQ� :HUQHU�� 3DWULN� �NHU�� DQG� *UHJRU\� *ROGHQ]ZDLJ
�/RQGRQ��5RXWOHGJH����������������

���� ,Q�PDQ\� UHVSHFWV�� WKHVH� WZR� DOOHJHG� VROXWLRQV� WR� WKH� SUREOHP� RI� RYHUDEXQGDQFH� FRUUHVSRQG� WR� ZKDW
(POLD�%DUQD� FDOOV� �WKHߡ W\UDQQ\� RI� WKH� KLWߢ� DQG� �WKHߡ W\UDQQ\� RI� FKRLFHߢ�� UHVSHFWLYHO\�� 6HH�(POLD�%DUQD�
�7KH�3HUIHFW�*XLGHߝߡ LQ� D�&URZGHG�0XVLFDO�/DQGVFDSHߞ��2QOLQH�0XVLF�3ODWIRUPV�DQG�&XUDWRUVKLSߢ��)LUVW
0RQGD\�����QR������������GRL���������IP�Y��L��������
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8QERXQG����QR���������������������GRLߙ��������FX�������������������

���� 6HH�.DW]�� �QWURGXFLQJ,ߡ D�%HWWHU�:D\ߢ�� DQG�6SRWLI\�� �DQW:ߡ WKH�5LJKW�3OD\OLVW"ߢ�)RU� D� GLVFXVVLRQ� DQG
H[DPSOHV� RI� FKDQJHV� WR� WKH� 6SRWLI\� LQWHUIDFH� RYHU� WKH� \HDUV�� VHH� �NHU�� �\6SRWLIߡ DV� WKH� 6RXQGWUDFNߢ�
6SRWLI\ߞV� WXUQ� WRZDUG� D� UHFRPPHQGDWLRQ�EDVHG� LQWHUIDFH� LV� SDUDOOHOHG� LQ� WKH� GHYHORSPHQW� RI� RWKHU�PDMRU
PXVLF�VWUHDPLQJ�VHUYLFHV��DOWKRXJK��DV�0RUULV�DQG�3RZHUV�KDYH�GLVFXVVHG��WKH\�WDUJHW�VOLJKWO\�GLIIHUHQW�XVHU
VHJPHQWV�DQG� WKXV�SURYLGH�GLIIHUHQW� IRUPV�RI�XVHU�FRQWURO�DQG�FXUDWRUVKLS��6HH�-HUHP\�:DGH�0RUULV�DQG
'HYRQ� 3RZHUV�� ��RQWURO&ߡ &XUDWLRQ� DQG� 0XVLFDO� ([SHULHQFH� LQ� 6WUHDPLQJ� 0XVLF� 6HUYLFHVߢ�� &UHDWLYH
,QGXVWULHV�-RXUQDO����QR�����������������GRLߙ�����������������������������������$W�WKH�WLPH�RI�ZULWLQJ�
IRU�H[DPSOH��$SSOH�0XVLF�SURPSWV�XVHUV�WR�VHOHFW�IDYRULWH�JHQUHV�DQG�DUWLVWV�XSRQ�UHJLVWUDWLRQ��ZKLFK�ZLOO
WKHQ�SURYLGH�WKH�EDVLV�IRU�WKH�WLPH�VHQVLWLYH�UHFRPPHQGDWLRQV�SURYLGHGߡ�IRU�\RXߢ��DQG�WKH\�DOVR�HPSKDVL]H



WKHLU�KXPDQ�FXUDWHG�SOD\OLVWV��7LGDO�FDQ�EH�VDLG�WR�WDUJHW�D�QLFKH�PDUNHW�E\�GHOLYHULQJ�H[FOXVLYH�FRQWHQW�DQG
KLJK�TXDOLW\�VRXQG�WKURXJK�DQ�LQWHUIDFH�UHPDUNDEO\�VLPLODU�WR�6SRWLI\ߞV��*RRJOH�3OD\�0XVLF�RIIHUV��DPRQJ
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����,W�VKRXOG�EH�QRWHG�WKDW�DGV�DUH�GLVSOD\HG�LQ�GLIIHUHQW�IRUPDWV��VXFK�DV�DXGLR��YLGHR��DQG�YDULRXV�IRUPV�RI
LPDJH�RYHUOD\V��6HHߡ�)RUPDWV�6ߢ�SRWLI\�IRU�%UDQGV��DFFHVVHG�-DQXDU\�����������KWWSV���VSRWLI\IRUEUDQGV�FRP
�HQ�86�IRUPDWV��

���� �HW*ߡ D� /LVW� RI� )HDWXUHG� 3OD\OLVWVߢ�� 6SRWLI\� 'HYHORSHU�� DFFHVVHG� -DQXDU\� ���� ������ KWWSV���GHYHORSHU
�VSRWLI\�FRP�ZHE�DSL�JHW�OLVW�IHDWXUHG�SOD\OLVWV��� DQG� 'DQLHO� (N�� �\6Dߡ +HOOR� WR� WKH� 0RVW� (QWHUWDLQLQJ
6SRWLI\�(YHU�6ߢ�SRWLI\�1HZV��EORJ���0D\�����������KWWSV���QHZV�VSRWLI\�FRP�XV������������VD\�KHOOR�WR�WKH�
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����&I��5HJJLH�8JZX�� �QVLGH,ߡ WKH�3OD\OLVW�)DFWRU\ߢ��%X]])HHG�� -XO\�����������KWWSV���ZZZ�EX]]IHHG�FRP
�UHJJLHXJZX�WKH�XQVXQJ�KHURHV�RI�WKH�PXVLF�VWUHDPLQJ�ERRP��DQG�.DOL�:LOGHU0ߡ��HHW�WKH�6SRWLI\�&XUDWRU
WKDW�.HHSV�WKH�5	%�3OD\OLVWV�-DPPLQߢ�ߞ�%ODFN�(QWHUSULVH��'HFHPEHU����������KWWS���ZZZ�EODFNHQWHUSULVH
�FRP�PHHW�VSRWLI\�FXUDWRU�UE�VRXO�SOD\OLVWV��

����$FFRUGLQJ� WR�D� VQDSVKRW�DQDO\VLV� IURP�������DERXW����SHUFHQW�RI�FXUDWHG� OLVWV� IRXQG� WKURXJK�6SRWLI\
%URZVH�ZHUH�FUHDWHG�E\�6SRWLI\ߞV� LQ�KRXVH�FXUDWRUV��6HH�&KULV�3ULFHߡ��:KR�2ZQV� WKH�(GLWRULDO�9RLFH�RQ
6SRWLI\"�1ߢ�HZ�6ODQJ�0HGLD��EORJ���0DUFK�����������KWWS���ZZZ�QHZVODQJPHGLD�FRP�PDMRU�ODEHO�FXUDWLRQ�
EUDQGV�ZKR�RZQV�WKH�HGLWRULDO�YRLFH�RQ�VSRWLI\��� 7KLV� ILWV� URXJKO\�ZLWK� WKH� RYHUDOO� SDWWHUQV� QRWHG� LQ� RXU
GDWD�
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����)UHTXHQWO\�PHQWLRQHG�VXFFHVV�VWRULHV�LQFOXGH�WKRVH�RI�DUWLVWV�/RUGH�DQG�+R]LHU��ERWK�RI�ZKRP�DUH�VDLG
WR�KDYH�PDGH�WKHLU�EUHDNWKURXJKV�E\�EHLQJ�LQFOXGHG�RQ�SRSXODU�SOD\OLVWV��6HH��IRU�H[DPSOH��0DUN�+RJDQ�
��3LWFKIRUN��-XO\�����������KWWSVߢ�RZ�3OD\OLVWV�$UH�&XUDWLQJ�WKH�)XWXUH�RI�0XVLF+ߡ��SLWFKIRUN�FRP�IHDWXUHV
�DUWLFOH������XS�QH[W�KRZ�SOD\OLVWV�DUH�FXUDWLQJ�WKH�IXWXUH�RI�PXVLF�� &I�� �\LVFRYHU'ߡ RQ� 6SRWLI\�� :KDW� ,W
0HDQV�IRU�$UWLVWV�6ߢ�SRWLI\�IRU�$UWLVWV��DFFHVVHG�-DQXDU\�����������KWWSV���DUWLVWV�VSRWLI\�FRP�EORJ�GLVFRYHU\
�RQ�VSRWLI\�ZKDW�LW�PHDQV�IRU�DUWLVWV�� DQG�:LOO� 3DJH�� -RPDU� 3HUH]�� DQG�&KULV� 7\QDQ�� �\QDWRP$ߡ RI� D�+LW�
+RZ�0U�3URE]�&DPH�7R�$PHULFD�6ߢ�SRWLI\�,QVLJKWV��EORJ���6HSWHPEHU�����������KWWSV���LQVLJKWV�VSRWLI\�FRP
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�SOD\ROD�SURPRWLRQ�VWUHDPLQJ�VHUYLFHV�� �HWWLQJ*ߡ <RXU� 6RQJV� RQ� 6SRWLI\� 3OD\OLVWVߢ�� &'� %DE\�� DFFHVVHG
-DQXDU\� ���� ������ KWWSV���PHPEHUV�FGEDE\�FRP�FDPSDLJQV�UHTXHVW�VSRWLI\�SOD\OLVW�JXLGH�DVS[�� DQG
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RZQHUV�DV�DQ�DUWLVW�WG�S��������
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BVSRWLI\�OLIHVW\OHBIHDWXUHV�UXQQLQJ���VHUYLFH�UHWLUHG�DQG�SDJH�GLVFRQWLQXHG�RQ�)HEUXDU\�����������
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������GRLߙ����������������������������

����(ULNVVRQ�DQG�-RKDQVVRQߝߡ��.HHS�6PLOLQJߢߞ�
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1RUZD\�� 6LQJDSRUH�� 6SDLQ�� 6ZHGHQ�� 6ZLW]HUODQG�� WKH� 1HWKHUODQGV�� WKH� 8QLWHG� .LQJGRP�� DQG� WKH� 8QLWHG
6WDWHV��$�QXPEHU�RI�EURDG�PXVLF�JHQUHV�ZHUH�GLVSOD\HG�LQ�DOO�FRXQWULHV��3RS��(OHFWURQLF�'DQFH��+LS�+RS�
5RFN��5	%��-D]]��,QGLH��0HWDO��&RXQWU\��)RON�	�$PHULFDQD��6RXO��&ODVVLFDO��%OXHV��5HJJDH��/DWLQR��3XQN�
DQG�)XQN��+RZHYHU��DW�WKH�WLPH�RI�FRPSDULVRQ��HDFK�JHQUHߞV�UDQNLQJ�RQ�WKH�SDJH�GLIIHUHG�EHWZHHQ�QDWLRQDO
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����$QDKLG�.DVVDELDQ��8ELTXLWRXV�/LVWHQLQJ��$IIHFW��$WWHQWLRQ��DQG�'LVWULEXWHG�6XEMHFWLYLW\� �/RV�$QJHOHV�
8QLYHUVLW\� RI� &DOLIRUQLD� 3UHVV�� ������� )RU� D� GLVFXVVLRQ� RQ� WKH� VLJQLILFDQFH� RI� VLWXDWLRQDO� DSSURDFKHV� LQ
FURZG�JHQHUDWHG� PXVLF� FDWHJRULHV� RQ� <RX7XEH�� VHH� 0DVVLPR� $LUROGL�� 'DYLGH� %HUDOGR�� DQG� $OHVVDQGUR
*DQGLQLߡ��)ROORZ�WKH�$OJRULWKP��$Q�([SORUDWRU\�,QYHVWLJDWLRQ�RI�0XVLF�RQ�<RX7XEH�3ߢ�RHWLFV�����������
�����GRLߙ���������M�SRHWLF��������������)URP�D�EXVLQHVV�SHUVSHFWLYH��6SRWLI\ߞV�WDNH�RQ�WKH�PDWWHU�KDV�EHHQ
GHVFULEHG� DV� SLRQHHULQJ�� 6HH� 7KLDJR� 5�� 3LQWR�� �2XUߡ &KDQJLQJ� 5HODWLRQVKLS� ZLWK� 0XVLF� DQG� ,WV� 1HZ
3UDFWLFDO�)XQFWLRQ�0ߢ�XVLF�[�7HFK�[�)XWXUH��EORJ���0HGLXP��$XJXVW�����������KWWSV���PHGLXP�FRP�PXVLF�[�
WHFK�[�IXWXUH�RXU�FKDQJLQJ�UHODWLRQVKLS�ZLWK�PXVLF�DQG�LWV�QHZ�SUDFWLFDO�IXQFWLRQ���EG�H��HDF�

����/DXUHQ�.HDWLQJ6ߡ��SRWLI\�/DXQFKHV�1HZ�3HUVRQDO�'-�)HDWXUH�WKDW�6SLQV�0RRG�%DVHG�3DUW\�3OD\OLVWVߢ�
7HFK� 7LPHV�� 'HFHPEHU� ���� ������ KWWS���ZZZ�WHFKWLPHV�FRP�DUWLFOHV�����������������VSRWLI\�ODXQFKHV�
QHZ�SHUVRQDO�GM�IHDWXUH�VSLQV�PRRG�EDVHG�SDUW\�KWP�

��6SRWLI\��DFFHVVHG�-DQXDU\�����������KWWSVߢ�HDGVSDFH+ߡ������ZZZ�VSRWLI\�FRP�VH�KHDGVSDFH��

����(ULNVVRQ�DQG�-RKDQVVRQߝߡ��.HHS�6PLOLQJߢߞ�

����0RUULV�DQG�3RZHUVߡ��&RQWURO��&XUDWLRQ�DQG�0XVLFDO�([SHULHQFHߢ�

����3DXO�$OOHQ�$QGHUVRQ1ߡ��HR�0X]DN�DQG�WKH�%XVLQHVV�RI�0RRGߢ��&ULWLFDO�,QTXLU\�����QR����������������
GRL�����������������7KH�XVHU� SHUVSHFWLYH� KDV� EHHQ�GLVFXVVHG� LQ� -DPHV�/\QGHQ�� SHULHQFLQJ�0RRG�RQ])ߡ
6SRWLI\�0ߢ�XVLF� [� 7HFK� [�)XWXUH� �EORJ���0HGLXP�� -DQXDU\� ���� ������ KWWSV���PHGLXP�FRP�PXVLF�[�WHFK�[�
IXWXUH�H[SHULHQFLQJ�PRRG�RQ�VSRWLI\��F��HHE�ID�D�� $FFRUGLQJ� WR� /\QGHQ�� �PRRGߡ LV� D� YLWDO� DVSHFW� RI
SDUWLFLSDQWVߞ� EHKDYLRXU� RQ� 6SRWLI\�� DQG� LW� VHHPV� WKDW� SDUWLFLSDQWV� OLVWHQ� WR�PXVLF� WKURXJK� WKH� SODWIRUP� WR
PDQDJH�RU�DW�OHDVW�UHDFW�WR�WKHLU�PRRGV��<HW�WKH�UROH�RI�PRRG�LV�QRUPDOO\�LPSOLFLW�DQG�XQFRQVFLRXV�LQ�WKH



SDUWLFLSDQWVߞ� OLVWHQLQJ�� 7KH� PRRG� SOD\OLVWV� UHSUHVHQW� DQ� DOWHUQDWLYH� OLVWHQLQJ� SDWKZD\� ZKHUH� PRRGV� DUH
VDWLVILHG�H[SOLFLWO\�DQG�FRQVFLRXVO\��KDSSHQLQJ�LQ�D�PRUH�OLPLWHG�UDQJH�RI�FLUFXPVWDQFHVߢ�

���� 6DP� %LQNOH\�� ��DSSLQHVV+ߡ 3RVLWLYH� 3V\FKRORJ\� DQG� WKH� 3URJUDP� RI� 1HROLEHUDO� *RYHUQPHQWDOLW\ߢ�
6XEMHFWLYLW\����QR�����������������GRL���������VXE����������&I��/DXUHQ�%HUODQW��&UXHO�2SWLPLVP��'XUKDP�
1&��'XNH�8QLYHUVLW\�3UHVV���������DQG�%DUEDUD�(KUHQUHLFK��6PLOH�RU�'LH��+RZ�3RVLWLYH�7KLQNLQJ�)RROHG
$PHULFD�DQG�WKH�:RUOG��/RQGRQ��*UDQWD��������

���� 6LPLODUO\�� EXLOGLQJ� RQ� DQ� DXWRHWKQRJUDSK\� RI�PRELOH�PXVLF� VWUHDPLQJ��$QQ�:HUQHU� DUJXHV� WKDW� VXFK
WHFKQRORJLHV�SURGXFH�D� IRUZDUG�RULHQWDWLRQ� LQ�VSDFH�DQG�DFKLHYHPHQW� WKDW� WXUQV�SXEOLF�VSDFH� LQWRߡ�KDSS\
VSDFHߢ��+RZHYHU��:HUQHU� QRWHV� KRZ�PRELOH�PXVLF� WHFKQRORJLHV� VRPHWLPHV� IDLO�� DQG�ZKLOH� VXFK� IDLOXUHV
LQGXFH�DQJHU��WKH\�FDQ�DOVR�EH�VHHQ�DV�PRPHQWV�IRU�UHIOHFWLQJ�RQ�RQHߞV�RULHQWDWLRQ��$QQ�:HUQHU0ߡ��RYLQJ
)RUZDUG��$�)HPLQLVW�$QDO\VLV�RI�0RELOH�0XVLF�6WUHDPLQJߢ��&XOWXUH�8QERXQG� ��� QR�� �� �������� ������ߙ�
GRL���������FX�������������������

���� &KULVWLQD� 6FKDUII�� �7KHߡ 3V\FKLF� /LIH� RI� 1HROLEHUDOLVP�� 0DSSLQJ� WKH� &RQWRXUV� RI� (QWUHSUHQHXULDO
6XEMHFWLYLW\�7ߢ�KHRU\��&XOWXUH�	�6RFLHW\�����QR�����������������GRLߙ�����������������������������

����/HY�0DQRYLFKߡ��'HVLJQLQJ�DQG�/LYLQJ�,QVWDJUDP�3KRWRJUDSK\��7KHPHV��)HHGV��6HTXHQFHV��%UDQGLQJ�
)DFHV��%RGLHVߢ��LQ�,QVWDJUDP�DQG�&RQWHPSRUDU\�,PDJH��VHOI�SXEOLVKHG���������KWWS���PDQRYLFK�QHW�FRQWHQW
����SURMHFWV�����GHVLJQLQJ�DQG�OLYLQJ�LQVWDJUDP�SKRWRJUDSK\�LQVWDJUDPBERRNBSDUWB��SGI�

����'DYLG�0DFKLQ�� �XLOGLQJ%ߡ WKH�:RUOGߞV�9LVXDO�/DQJXDJH��7KH� ,QFUHDVLQJ�*OREDO� ,PSRUWDQFH� RI� ,PDJH
%DQNV� LQ� &RUSRUDWH� 0HGLDߢ�� 9LVXDO� &RPPXQLFDWLRQ� ��� QR�� �� �������� ����ߙ���
GRL��������������������������

����0DULD�(ULNVVRQ�DQG�$QQD�-RKDQVVRQ7ߡ��UDFNLQJ�*HQGHUHG�6WUHDPVߢ��&XOWXUH�8QERXQG����QR�����������
�����ߙ��� GRL���������FX�������������������� %\� �UHFRPPHQGHGߡ DUWLVWVߢ�� ZH� UHIHU� KHUH� WR� WKH� VSHFLILF
'LVFRYHU�FDWHJRU\�7RS�5HFRPPHQGDWLRQV�IRU�<RX�

����&I��6FKDUII3ߡ��V\FKLF�/LIH�RI�1HROLEHUDOLVPߢ������

���� 5RVDOLQG� *LOO�� �8QVSHDNDEOHߡ ,QHTXDOLWLHV�� 3RVW� )HPLQLVP�� (QWUHSUHQHXULDO� 6XEMHFWLYLW\�� DQG� WKH
5HSXGLDWLRQ� RI� 6H[LVP� DPRQJ� &XOWXUDO� :RUNHUVߢ�� 6RFLDO� 3ROLWLFV� ���� QR�� �� �������� �������ߙ
GRL���������VS�M[X����

���� 0HOLD� 5RELQVRQ�� �Vߞ\6SRWLIߡ 1HZ� 5HIXJHH�7KHPHG� 3OD\OLVW� ,V� %HLQJ� &ULWLFL]HG� E\� 6RPH� 3HRSOH� IRU
%HLQJ� LQ� %DG� 7DVWHߢ�� %XVLQHVV� ,QVLGHU�� -DQXDU\� ���� ������ KWWS���ZZZ�EXVLQHVVLQVLGHU�FRP�VSRWLI\�WKH�
UHIXJHH�SOD\OLVW��������

����&RXQWU\VWDU6ߡ��SRWLI\�1HHGV�WR�6WRS�%HLQJ�3ROLWLFDO�6ߢ�SRWLI\�&RPPXQLW\��IRUXP���)HEUXDU\����������
KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��6RFLDO�2II�7RSLF�6SRWLI\�QHHGV�WR�VWRS�EHLQJ�SROLWLFDO�WG�S���������
SDZHOSDSߡ��>%URZVH@>2WKHU@�'RQߞW�6XSSRUW�3ROLWLFDO�&DXVHV�LQ�%URZVH�6ߢ�SRWLI\�&RPPXQLW\��IRUXP���-XO\
���� ������ KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��/LYH�,GHDV�%URZVH�2WKHU�'RQ�W�6XSSRUW�3ROLWLFDO�&DXVHV�LQ�
%URZVH�LGL�S���������� DQG� �:2.(��� �ߢ�2IIHQGHGߡ 6SRWLI\� &RPPXQLW\� �IRUXP��� -XO\� ���� ������ KWWSV���
FRPPXQLW\�VSRWLI\�FRP�W��IRUXPV�Y�B��IRUXPWRSLFSDJH�ERDUG�LG�VSRWLI\DFFRXQWUHODWHG�WKUHDG�LG��������

���� 6SRWLI\�7HDP�� �6SRWLI\��0LFߡ DQG�+HDGFRXQW�2UJ� 3DUWQHU� WR�/DXQFK� �ߞ�\ODULI&ߝ DQ�2ULJLQDO�$XGLR� DQG
9LGHR�6HULHV�WR�(QFRXUDJH�<RXQJ�3HRSOH�WR�9RWH�6ߢ�SRWLI\�1HZV��EORJ���6HSWHPEHU�����������KWWSV���QHZV
�VSRWLI\�FRP�XV������������VSRWLI\�PLF�DQG�KHDGFRXQW�RUJ�SDUWQHU�WR�ODXQFK�FODULI\�DQ�RULJLQDO�DXGLR�DQG�
YLGHR�VHULHV�WR�HQFRXUDJH�\RXQJ�SHRSOH�WR�YRWH��

����5RVDOLQG�*LOO3ߡ��RVW�SRVWIHPLQLVP"�1HZ�)HPLQLVW�9LVLELOLWLHV�LQ�3RVWIHPLQLVW�7LPHVߢ��)HPLQLVW�0HGLD
6WXGLHV�����QR�����������������GRL�������������������������������

�6�$4(ߡ����WDWV�6ߢ�SRWLI\�IRU�$UWLVWV��DFFHVVHG�-XQH����������KWWSV���DUWLVWV�VSRWLI\�FRP�IDT�VWDWV�



����1LFN�6HDYHUߡ��$OJRULWKPLF�5HFRPPHQGDWLRQV�DQG�6\QDSWLF�)XQFWLRQVߢ��/LPQ��QR������������KWWSV���OLPQ
�LW�DUWLFOHV�DOJRULWKPLF�UHFRPPHQGDWLRQV�DQG�V\QDSWLF�IXQFWLRQV��

����6HH��IRU�H[DPSOH��'DYLG�%HHU��3RSXODU�&XOWXUH�DQG�1HZ�0HGLD��7KH�3ROLWLFV�RI�&LUFXODWLRQ��1HZ�<RUN�
3DOJUDYH�0DFPLOODQ�� ������� 7DUOHWRQ�*LOOHVSLH�� �7KH�5HOHYDQFHߡ RI�$OJRULWKPVߢ�� LQ�0HGLD�7HFKQRORJLHV�
(VVD\V� RQ� &RPPXQLFDWLRQ�� 0DWHULDOLW\�� DQG� 6RFLHW\�� HG�� 7DUOHWRQ� *LOOHVSLH�� 3DEOR� -�� %RF]NRZVNL�� DQG
.LUVWHQ�$�� )RRW� �&DPEULGJH��0$��0,7� 3UHVV�� ������� ��ߙ������ .LWFKLQ�� �7KLQNLQJߡ &ULWLFDOO\ߢ�� DQG� 7HG
6WULSKDV�� �OJRULWKPLF$ߡ &XOWXUHߢ�� (XURSHDQ� -RXUQDO� RI� &XOWXUDO� 6WXGLHV� ���� QRV�� ��ߙ� �������� ������ߙ�
GRL��������������������������

����-RKQ�&KHQH\�/LSSROG��:H�$UH�'DWD��$OJRULWKPV�DQG�WKH�0DNLQJ�RI�2XU�'LJLWDO�6HOYHV��1HZ�<RUN��1HZ
<RUN�8QLYHUVLW\�3UHVV��������

����&KHQH\�/LSSROG��:H�$UH�'DWD�

����$OH[�+HDWK6ߡ��SRWLI\�+DV�D�6HFUHW7ߝ�DVWH�3URILOHߞ�RQ�(YHU\RQH��DQG�7KH\�6KRZHG�0H�0LQHߢ��%XVLQHVV
,QVLGHU��6HSWHPEHU�����������KWWS���ZZZ�EXVLQHVVLQVLGHU�FRP�KRZ�VSRWLI\�WDVWH�SURILOHV�ZRUN���������DQG
:DOW� +LFNH\�� �\6SRWLIߡ .QRZV� 0H� %HWWHU� WKDQ� ,� .QRZ� 0\VHOIߢ�� )LYH7KLUW\(LJKW�� 6HSWHPEHU� ���� �����
KWWSV���ILYHWKLUW\HLJKW�FRP�IHDWXUHV�VSRWLI\�NQRZV�PH�EHWWHU�WKDQ�L�NQRZ�P\VHOI��

���� 6WXDUW� 'UHGJH�� �\6SRWLIߡ +DV� 6L[� <HDUV� RI� 0\� 0XVLF� 'DWD�� EXW� 'RHV� ,W� 8QGHUVWDQG� 0\� 7DVWHV"ߢ�
*XDUGLDQ��-DQXDU\����������KWWSV���ZZZ�WKHJXDUGLDQ�FRP�WHFKQRORJ\������MDQ����VSRWLI\�PXVLF�VWUHDPLQJ�
WDVWH�SURILOH�� &I�� -RVK� &RQVWLQH�� �QVLGH,ߡ 7KH� 6SRWLI\�(FKR�1HVW� 6NXQNZRUNV�7ߢ�HFK&UXQFK�� 2FWREHU� ���
������KWWSV���WHFKFUXQFK�FRP������������WKH�VRQLF�PDG�VFLHQWLVWV��

����%HQ�3RSSHU7ߡ��DVWHPDNHU��+RZ�6SRWLI\ߞV�'LVFRYHU�:HHNO\�&UDFNHG�+XPDQ�&XUDWLRQ�DW�,QWHUQHW�6FDOHߢ�
9HUJH��6HSWHPEHU�����������KWWSV���ZZZ�WKHYHUJH�FRP�������������������VSRWLI\�GLVFRYHU�ZHHNO\�RQOLQH�
PXVLF�FXUDWLRQ�LQWHUYLHZ�

���� EDUWMHKRHO�� �5HVHWߝߡ 7DVWH� 3URILOH�+LVWRU\ߞ� 2SWLRQߢ�� 6SRWLI\� &RPPXQLW\� �IRUXP��� )HEUXDU\� ��� �����
KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��/LYH�,GHDV�$OO�3ODWIRUPV�2WKHU�TXRW�5HVHW�7DVWH�3URILOH�+LVWRU\�TXRW�
2SWLRQ�LGL�S����������DQG�QLNRQߡ����$FFHVV� WR�<RXU�6SRWLI\�7DVWH�3URILOH�6ߢ�SRWLI\�&RPPXQLW\��IRUXP��
'HFHPEHU� ���� ������ KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��/LYH�,GHDV�0XVLF�$FFHVV�WR�\RXU�6SRWLI\�WDVWH�
SURILOH�LGL�S���������

���� 3DXO� /DPHUH�� �HQGHU*ߡ 6SHFLILF� /LVWHQLQJߢ�� 0XVLF� 0DFKLQHU\� �EORJ��� )HEUXDU\� ���� ������ KWWSV���
PXVLFPDFKLQHU\�FRP������������JHQGHU�VSHFLILF�OLVWHQLQJ�� DQG� 3DXO� /DPHUH�� �SORULQJ])ߡ $JH�6SHFLILF
3UHIHUHQFHV�LQ�/LVWHQLQJ�0ߢ�XVLF�0DFKLQHU\� �EORJ���)HEUXDU\�����������KWWSV���PXVLFPDFKLQHU\�FRP�����
�������DJH�VSHFLILF�OLVWHQLQJ�

����/DPHUHߡ��*HQGHU�6SHFLILF�/LVWHQLQJߢ�

����$MD\�.DOLD0ߝߡ��XVLF�:DV�%HWWHU�%DFN�7KHQߞ��:KHQ�'R�:H�6WRS�.HHSLQJ�8S�ZLWK�3RSXODU�0XVLF"ߢ�
6N\QHW�	�(EHUW��EORJ���$SULO�����������KWWSV���VN\QHWDQGHEHUW�FRP������������PXVLF�ZDV�EHWWHU�EDFN�WKHQ�
ZKHQ�GR�ZH�VWRS�NHHSLQJ�XS�ZLWK�SRSXODU�PXVLF��

����/LVD�1DNDPXUD��&\EHUW\SHV��5DFH��(WKQLFLW\��DQG�,GHQWLW\�RQ�WKH�,QWHUQHW��1HZ�<RUN��5RXWOHGJH��������

���� 5HQD� %LYHQV�� �7KHߡ *HQGHU� %LQDU\� :LOO� 1RW� %H� 'HSURJUDPPHG�� 7HQ� <HDUV� RI� &RGLQJ� *HQGHU� RQ
)DFHERRN�1ߢ�HZ�0HGLD�	�6RFLHW\�����QR�������������ߙ�������GRL��������������������������

���� MXVW)X50ߡ��DNH�D�*HQGHU�1HXWUDO�2SWLRQ�IRU�3URILOH�6LJQ�8S�6ߢ�SRWLI\�&RPPXQLW\��IRUXP���-XO\����
������ KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��,PSOHPHQWHG�,GHDV�0DNH�D�JHQGHU�QHXWUDO�RSWLRQ�IRU�SURILOH�VLJQ�
XS�LGL�S��������� DQG� WRELDV�WDOLD�� �UH$ߡ 1RQ�%LQDU\� 3HRSOH� 1RW� :HOFRPH� WR� 8VH� 6SRWLI\"ߢ�� 6SRWLI\
&RPPXQLW\��IRUXP���-XO\�����������KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��$FFRXQWV�$UH�QRQ�ELQDU\�SHRSOH�QRW
�ZHOFRPH�WR�XVH�6SRWLI\�WG�S���������



����&I��%LYHQV�� �ߢ\HQGHU�%LQDU*ߡ� DQG�5HQD�%LYHQV� DQG�2OLYHU�/��+DLPVRQ�� �DNLQJ�*HQGHU%ߡ LQWR�6RFLDO
0HGLD�'HVLJQ��+RZ�3ODWIRUPV�6KDSH�&DWHJRULHV�IRU�8VHUV�DQG�$GYHUWLVHUV�6ߢ�RFLDO�0HGLD���6RFLHW\����QR�
����������GRL��������������������������

���� 7KH� FDVH� VWXG\� RQ� JHQGHU� GLG� QRW� LQGLFDWH� DQ\� QRWDEOH� GLIIHUHQFHV� LQ� UHFRPPHQGDWLRQV� WR�PDOH� DQG
IHPDOH�XVHUV��)RU�PRUH�GHWDLOV��VHH�(ULNVVRQ�DQG�-RKDQVVRQ7ߡ��UDFNLQJ�*HQGHUHG�6WUHDPVߢ�

����PLQXV]HUR�� �LVFRYHU'ߡ �7RS�5HFRPPHQGDWLRQV� IRU�<RX��1RW�8SGDWLQJ�6ߢ�SRWLI\�&RPPXQLW\� �IRUXP��
0D\� ���� ������ KWWSV���FRPPXQLW\�VSRWLI\�FRP�W��$FFRXQWV�'LVFRYHU�7RS�5HFRPPHQGDWLRQV�)RU�<RX�QRW�
XSGDWLQJ�WG�S���������

����7KDW�LV��DUWLVWV�WKDW�ZHUH�UHFRPPHQGHG�WR�ERWK�ERWV�RI�WKH�VDPH�DJH�EXW�QRW�WR�DQ\�RWKHU�ERWV�

���� )RU� FRPSDULVRQ�� WKH� /DWLQ� DQG� FRXQWU\� JURXSV� KDG� IHZHU� GLYHUVH� UHFRPPHQGDWLRQV� WKDQ� WKH� 6SRWLI\
5HZLQG� JURXS�� ZLWK� IHZHU� XQLTXH� DUWLVW� UHFRPPHQGDWLRQV�� $PRQJ� /DWLQ� OLVWHQHUV�� WKH� \RXQJHVW� ERWV
�WKLUWHHQ�\HDU�ROGV��UHFHLYHG�WKH�KLJKHVW�QXPEHU�RI�XQLTXH�DUWLVW�UHFRPPHQGDWLRQV��EXW�WKH�GLIIHUHQFH�ZDV
QRW�DV�UHPDUNDEOH�DV�DPRQJ�6SRWLI\�5HZLQG�OLVWHQHUV�

����$�FORVHU�ORRN�DW�WKH�DUWLVWV�UHFRPPHQGHG�WR�ERWV�RI�GLIIHUHQW�DJHV�GRHV�QRW�SURYLGH�DQ\�LPPHGLDWH�FOXHV�
:HOO�NQRZQ� DV�ZHOO� DV� OHVVHU�NQRZQ� DUWLVWV� DVVRFLDWHG�ZLWK� GLIIHUHQW� JHQUHV� DQG� DFWLYH� WKURXJK� GLIIHUHQW
WLPH� SHULRGV� ZHUH� UHFRPPHQGHG� WR� DOO� XVHUV�� )RU� LQVWDQFH�� RQH� RI� RXU� WKLUWHHQ�\HDU�ROG� ERWV� ZDV
UHFRPPHQGHG�PXVLF�E\�WKH�ZHOO�NQRZQ�EXW�IDLUO\�GDWHG�&DE�&DOORZD\�DQG�*OHQQ�0LOOHU�2UFKHVWUD��ZKLOH
WKH�QLQHW\�WKUHH�\HDU�ROGV�UHFHLYHG�UHFRPPHQGDWLRQV�IRU�UHJJDH�DQG�GXE�SRHWU\�E\�/LQWRQ�.ZHVL�-RKQVRQ
DQG�UHFRPPHQGDWLRQV�IRU�DUWLVWV�WKDW�DUH�DOVR�YHU\�SRSXODU�WRGD\��VXFK�DV�/HRQDUG�&RKHQ�

����(ULNVVRQ�DQG�-RKDQVVRQ7ߡ��UDFNLQJ�*HQGHUHG�6WUHDPVߢ�

����7RP�:LJJLQV7ߡ��KH���6HFUHWV�RI�6SRWLI\ߞV�'LVFRYHU�:HHNO\�6ߢ�WXII��1RYHPEHU�����������KWWSV���ZZZ
�VWXII�WY�IHDWXUHV���VHFUHWV�VSRWLI\V�GLVFRYHU�ZHHNO\�

����&KHQH\�/LSSROG��:H�$UH�'DWD�����

����*¶UDQ�%ROLQ�DQG�-RQDV�$QGHUVVRQ�6FKZDU]ߡ��+HXULVWLFV�RI�WKH�$OJRULWKP��%LJ�'DWD��8VHU�,QWHUSUHWDWLRQ
DQG�,QVWLWXWLRQDO�7UDQVODWLRQߢ��%LJ�'DWD�	�6RFLHW\����QR������������GRL��������������������������

����(ULNVVRQ�DQG�-RKDQVVRQߝߡ��.HHS�6PLOLQJߢߞ�

���� 6SRWLI\�� �\QWURGXFLQJ�'LVFRYHU�:HHNO,ߡ�<RXU�8OWLPDWH� 3HUVRQDOLVHG� 3OD\OLVWߢ�� SUHVV� UHOHDVH�� -XO\� ���
������ KWWSV���SUHVV�VSRWLI\�FRP�OL������������LQWURGXFLQJ�GLVFRYHU�ZHHNO\�\RXU�XOWLPDWH�SHUVRQDOLVHG�
SOD\OLVW��

����&KHQH\�/LSSROG��:H�$UH�'DWD�



�

,QWHUYHQWLRQ��7RR�0XFK�'DWD

�7KLVߡ LV� UHDOO\�DQ�DQWLFOLPD[��/DVW� WLPH�ZH�PHW��ZH�ZHUH� OLNH�� YH�JRW�XQOLPLWHG�GDWD��ZKDWߞRZ��ZH:ߝ
VKRXOG�ZH�GR�ZLWK�LW"ߞ�$QG�WKHQ�LW�WRRN�MXVW�D�FRXSOH�RI�GD\V�DQG�ZH�GLVFRYHUHG�WKDW�ZH�VWLOO�KDYH�WRR
OLWWOH�GDWD�7ߢ�KLV�GLVKHDUWHQHG�UHPDUN�LV�FDOOHG�RXW�E\�RQH�RI�XV�DV�ZHߞUH�VLWWLQJ�LQ�IURQW�RI�RXU�ODSWRSV�
KDUGO\�EHOLHYLQJ�ZKDW�ZH�DUH�VHHLQJ�LQ� WKH�([FHO�ILOHV��+DYLQJ�FRPSLOHG�WKH�GDWD�IURP�RXU� ODVW�UXQ�RI
ERWV��ZH�KDYH�MXVW�UHDOL]HG�WKDW�GHVSLWH�WRQV�DQG�WRQV�RI�GDWD�SRLQWV�LQ�WKH�ILOHV��QRQH�RI�RXU�QLQHW\�VL[
ERWV�DFWXDOO\�JRW�DQ\�UHFRPPHQGDWLRQV�DW�DOO�IURP�6SRWLI\ߞV�'LVFRYHU�IHDWXUH��$QG�WKH�'LVFRYHU�IHDWXUH
LV�WKH�RQO\�WKLQJ�ZHߞUH�LQWHUHVWHG�LQ��:H�KDYH�ORDGV�RI�GDWD�KHUH��EXW�QRW�WKH�GDWD�ZH�ZDQWHG��

7KHVH� VKRUW� QRWHV�� UHFRUGHG� GXULQJ� WKH� LPSOHPHQWDWLRQ� RI� RQH� RI� RXU� ERW
H[SHULPHQWVߚWKH� VR�FDOOHG� JHQGHU� FDVHߚSRLQW� WR� WKH� SHULOV� RI� QDYLJDWLQJ� DQG
WU\LQJ�WR�XQGHUVWDQG�WKH�HIIHFWV�RI�D�FRQVWDQWO\�FKDQJLQJ�VRIWZDUH�V\VWHP�VXFK�DV
6SRWLI\�� 7KH\� DOVR� UDLVH� FULWLFDO� DQG� VHOI�UHIOHFWLYH� TXHVWLRQV� DERXW� GRLQJ
KXPDQLVWLF� LQTXLU\� GXULQJ� ZKDW� 'DYLG� %HUU\� KDV� WHUPHG� �WKHߡ FRPSXWDWLRQDO
WXUQߢ���:KDW�GLG�LW�PHDQ�IRU�XV�WR�KDYHߡ�ORDGV�RI�GDWDߢ"�:KDW�ZHUH�WKH�HSLVWHPLF
UDWLRQDOHV� DQG� VXEMHFWLYH� LQYHVWPHQWV� DW�ZRUN� KHUH"�� 7KHVH� DUH� LVVXHV� WKDW�ZH
KDYH�VWUXJJOHG�ZLWK�GXULQJ�WKH�FRXUVH�RI�RXU�H[SHULPHQWDO�FDVH�VWXGLHV��DQG�WKH\
ZHUH�DFXWHO\�EURXJKW� WR� WKH� IRUH� LQ� WKH�FDVH�PHQWLRQHG�DERYH���%\�GUDZLQJ�RQ
WKH�ILHOG�QRWHV�PDGH�GXULQJ�WKLV�SURFHVV��ZH�FDQ�JR�EDFN�WR�WKH�EHJLQQLQJ�

,Q�HDUO\�������ZH�ZHUH�VWDUWLQJ�WR�JDLQ�PRPHQWXP�LQ�WKH�UHVHDUFK�SURMHFW�DQG
ZHUH�JUDGXDOO\�HVWDEOLVKLQJ�RXU�UROHV�DV�UHVHDUFKHUV�DQG�GHYHORSHUV��2QH�RI�WKH
ILUVW� VXJJHVWLRQV� WKDW� FDPH� XS� GXULQJ� DQ� LQLWLDO� EUDLQVWRUPLQJ� VHVVLRQ� ZDV� WR
DSSURDFK�WKH�LVVXH�RI�XVHU�SURILOLQJ�E\�LQYHVWLJDWLQJ�WKH�UHODWLRQ�EHWZHHQ�XVHUVߞ
VHOI�FDWHJRUL]DWLRQ� DQG� WKHLU� UHFRPPHQGHG� FRQWHQW��$V� GLVFXVVHG� LQ� FKDSWHU� ��
JHQGHU�DQG�DJH�DUH� WKH� WZR�GHPRJUDSKLF�FDWHJRULHV� UHTXLUHG� WR�VLJQ�XS�IRU� WKH
6SRWLI\�VHUYLFH��%DVHG�RQ�ZKDW�ZH�NQHZ�DERXW�JHQGHU�DQG�DJH�VNHZHG�DUWLVWV��
ZH�ZHUH� LQWHUHVWHG� LQ� KRZ� WKHVH� FDWHJRULHV� FRUUHVSRQGHG� WR� WKH�NLQG�RI�PXVLF
WKDW�ZDV�UHFRPPHQGHGߚDQG�WKXV��KRZ�PDOH�DQG�IHPDOH�XVHUV�ZHUH�FRQVWUXFWHG
DQG�WUHDWHG�LQ�LQWHUDFWLRQ�ZLWK�WKH�VRIWZDUH�



$W�WKH�RXWVHW��ZH�ZHUH�XQVXUH�DERXW�KRZ�WR�EHVW�GHVLJQ�VXFK�DQ�LQYHVWLJDWLRQ�
6KRXOG�GDWD�FROOHFWLRQ�EH�GHDOW�ZLWK�PDQXDOO\��E\�FUHDWLQJ�D� IHZ�DFFRXQWV�DQG
REVHUYLQJ�WKH�UHVXOWV�LQ�OLQH�ZLWK�DQ�HWKQRJUDSKLF�WUDGLWLRQ��RU�ZRXOG�LW�EH�EHWWHU
WR�XVH�DXWRPDWHG�VFULSWV�WR�FROOHFW�GDWD"�,QVSLUHG�E\�HDUOLHU�ZRUN�RQ�DOJRULWKPLF
DXGLWLQJ���DQG�EHDULQJ�WKH�SXEOLF�LQWHUHVW�LQ�PLQG��ZH�ZHUH�LQWHUHVWHG�LQ�SRWHQWLDO
LQVWDQFHV� RI� DOJRULWKPLF� GLVFULPLQDWLRQ�� :H� GLG� QRW� LQWHQG� WR� FDXVH� KDUP� WR
6SRWLI\ߞV�VRIWZDUH�V\VWHP�QRU�WR�FROOHFW�DQ\�SHUVRQDO�GDWD�DERXW�6SRWLI\�XVHUV�

$V� UHVHDUFKHUV� FRPLQJ� IURP� ILHOGV� SULPDULO\� FKDUDFWHUL]HG� E\� TXDOLWDWLYH
PHWKRGV�DQG�VRFLDO�FRQVWUXFWLRQLVW� VWDQFHV��ZH�ZHUH�ZHOO� H[SHULHQFHG� LQ�GRLQJ
UHVHDUFK�EDVHG�RQ�FORVH�UHDGLQJV��GLJLWDO�HWKQRJUDSK\��DQG�ULFK��FRQWH[WXDO�GDWD�
EXW�ZH�KDG�OLWWOH�SUHYLRXV�H[SHULHQFH�RI�XVLQJ�TXDQWLWDWLYH�VFLHQWLILF�DSSURDFKHV�
1RWHV�IURP�RXU�ILUVW�PHHWLQJV�UHYHDO�WKDW�ZH�FRQVLGHUHG�WKH�PDQXDO�DSSURDFK�WR
EH�IDPLOLDU�DQG�SRWHQWLDOO\�IUXLWIXO��$W� WKH�VDPH�WLPH�� WKH� LGHD�RI�DQ�DXWRPDWHG
VHWXS�ZDV�YHU\�DSSHDOLQJ�WR�XV��DV�ZH�LPDJLQHG�WKDW�DXWRPDWLRQ�ZRXOG�PDNH�LW
SRVVLEOH� WR� FROOHFW� VWUXFWXUHG� GDWD� WKDW�� LQ� WXUQ�� ZRXOG� DOORZ� PRUH� UHOLDEOH
FRPSDULVRQV�EHWZHHQ�XVHUV�RI�HDFK�JHQGHU�

+HQFH�� DIWHU� VRPH� GLVFXVVLRQ�� ZH� RSWHG� IRU� WKH� DXWRPDWHG� DSSURDFK�� :H
DJUHHG�WKDW�WKH�GHYHORSHUV�DW�+XPODE�ZRXOG�GHVLJQ�D�VFULSW�IRU�UXQQLQJ�LGHQWLFDO
XVHU� DFFRXQWV� DQG� UHWULHYH� WKHLU� UHFRPPHQGHG� FRQWHQW� IURP� WKH� VXSSRVHGO\
SHUVRQDOL]HG�'LVFRYHU�IHDWXUH��DQG�ZH�ZHUH�HDJHU�WR�VWDUW�ZRUNLQJ�ZLWK�WKLV�W\SH
RI� UXOH�ERXQG� GDWD� FROOHFWLRQ�� 7KH� GHYHORSHUV� UHSHDWHGO\� DVNHG� XV� KRZ� ZH
ZDQWHG�WKH�GDWD�WR�EH�UHSRUWHG��LQ�ZKDW�IRUPDW��DFFRUGLQJ�WR�ZKDW�VWUXFWXUH��HWF���
<HW� DW� WKH� VWDUW� RI� RXU� SURMHFW�� WKLV� VHHPHG� OLNH� DQ� DEVWUDFW� TXHVWLRQ� WR� XV�
)XUWKHUPRUH��KDYLQJ�EHHQ�WUDLQHG�WR�FROOHFW�HPSLULFDO�PDWHULDO�LQ�DQ�RSHQ�HQGHG
IDVKLRQ�� ZH� GLG� QRW� ZDQW� WR� OLPLW� RXUVHOYHV� WR� FHUWDLQ� IRUPV� EHIRUH� ZH� NQHZ
ZKHUH� WKH� VWXG\�ZDV�KHDGLQJ��7KLV�PHDQW�� LQ� HVVHQFH�� WKDW�ZH�KDG�QR� VSHFLILF
SODQ�DV�WR�KRZ�ZH�ZRXOG�RUJDQL]H�WKH�GDWD�DIWHU�REWDLQLQJ�LW�

7KH�ILUVW�VWHS��RQFH�D�VWUXFWXUH�RI�GDWD�FDSWXUH�KDG�EHHQ�GHYHORSHG��ZDV�WR�UXQ
D�FRQVLVWHQF\�WHVW�WR�DQDO\]H�WKH�VWDELOLW\�RI�WKH�V\VWHP�DQG�OHDUQ�PRUH�DERXW�WKH
EDVLFV�RI�6SRWLI\ߞV� UHFRPPHQGDWLRQV��)RU� LQVWDQFH��ZH�ZDQWHG� WR�H[SORUH�ZKDW
W\SH�RI�LQSXW�ZDV�QHHGHG�IRU�UHFRPPHQGHG�FRQWHQW�WR�EH�GLVSOD\HG�WR�XVHUV�DQG
ZKHWKHU� LGHQWLFDOO\� UHJLVWHUHG� ERWV� ZLWK� LGHQWLFDO� EHKDYLRUV� ZHUH� DOVR� JLYHQ
LGHQWLFDO�UHFRPPHQGDWLRQV��)RU� WKLV�SXUSRVH��ZH�XVHG�VHYHQWHHQ�ERWV��6RPH�RI
WKHVH�ERWV�SOD\HG�VRQJV��RWKHUV�IROORZHG�DUWLVWV��DQG�VRPH�GLG�QRWKLQJ�DW�DOO��7KH
UHVXOWLQJ� DPRXQW� RI� GDWD� ZDV� TXLWH� VPDOO�� DQG� ZH� PDQDJHG� WR� DQDO\]H� LW
PDQXDOO\��,W�VKRZHG�WKDW�VWUHDPLQJ�ZDV�LQGHHG�QHHGHG�IRU�UHFRPPHQGDWLRQV�WR
DSSHDU� DQG� WKDW� WKH� ERWV� WKDW� VWUHDPHG� WKH� VDPH� VRQJV� DOVR� UHFHLYHG� WKH� VDPH



UHFRPPHQGDWLRQV�� 6DWLVILHG� WR� VHH� WKDW� WKH� V\VWHP� ZRUNHG� WKH� ZD\� ZH� KDG
KRSHG�� ZH� VHW� RXW� WR� GHVLJQ� D� VPDOO� SLORW� VWXG\� ZLWK� VL[WHHQ� ERWV� WKDW� ZHUH
LGHQWLFDO�DSDUW�IURP�WKHLU�JHQGHU��KDOI�ZHUH�UHJLVWHUHG�DV�PDOH�XVHUV�DQG�KDOI�DV
IHPDOH���7KH�ERWV�ZHUH�GLYLGHG�LQWR�IRXU�PXVLF�JHQUH�JURXSV��PHDQLQJ�WKDW�WZR
ERWV�RI� HDFK�JHQGHU� VWUHDPHG� WKH� VDPH� WUDFNV��7KLV�GHVLJQ��ZH� WKRXJKW��PLJKW
LQGLFDWH� SRWHQWLDO� JHQGHU� DQG� JHQUH� GLIIHUHQFHV� LQ� WKH� UHFRPPHQGDWLRQV�� DQG
GHSHQGLQJ�RQ�WKH�UHVXOWV�RI� WKH�SLORW��ZH�ZRXOG�WKHQ�SURFHHG�ZLWK�DQ�H[WHQGHG
VWXG\�

7KH� SLORW� VWXG\�ZHQW� RQ� IRU� ILYH� GD\V��ZLWK� GDWD� FDSWXUH� RFFXUULQJ� WZLFH� D
GD\�� 7KH� UHVXOWV� ZHUH� SUHVHQWHG� WR� XV� LQ� WKH� IRUP� RI� VSUHDGVKHHWV� DV� ZHOO� DV
WKURXJK�DQ�LQWHUIDFH�EXLOW�VSHFLILFDOO\�IRU�WKH�SURMHFW��ZKLFK�HQDEOHG�XV�WR�YLHZ
WKH�GRFXPHQWDWLRQ�IRU�HDFK�LQGLYLGXDO�ERW�DQG�VHVVLRQ�EXW�QRW�FRPSDUH�WKHP�RU
DJJUHJDWH�GDWD�IURP�VHYHUDO�ERWV�

)LJXUH����
7KH�LQWHUIDFH�XVHG�WR�IDFLOLWDWH�UHVHDUFK�LQ�VRPH�RI�WKH�FDVH�VWXGLHV�

$OWKRXJK� FDSWLYDWHG� E\� WKH� VWUXFWXUHG� IHHO� RI� WKH� GDWD� SUHVHQWDWLRQߚZKHUH
ERW� ,'V�� WLPH�VWDPSV�� LQSXW�GDWD��DQG�RXWSXW�GDWD�ZHUH� UHFRUGHGߚZH�ZHUH�QRW
DEOH� WR� JHW� FORVH� HQRXJK� WR� WKH� GDWD� WR� GHWHFW� DQ\� JHQGHUHG� SDWWHUQV� LQ� WKH
UHFRPPHQGDWLRQV��+DG� WKH� SLORW� VWXG\�QRW� EHHQ� UXQQLQJ� ORQJ� HQRXJK"�'LG�ZH
DSSURDFK� WKH� GDWD� LQ� WKH� ZURQJ� ZD\� E\� RQO\� GRLQJ� V\QFKURQLF� FRPSDULVRQV
EHWZHHQ� UHFRPPHQGDWLRQV� SURYLGHG� DW� WKH� VDPH� SRLQW� LQ� WLPH"�2U�ZHUH� WKHUH
VLPSO\�QR�JHQGHU�GLIIHUHQFHVߚVRPHWKLQJ�WKDW��ZH�UHDVVXULQJO\�WROG�RQH�DQRWKHU�
ZRXOG� EH� DQ� LPSRUWDQW� UHVXOW� LQ� LWVHOI"� $V� ZH� ZHUH� EHJLQQLQJ� WR� H[SHULHQFH
IUXVWUDWLRQ�� RQH� RI� WKH� GHYHORSHUV� GHPRQVWUDWHG� VRPH� VLPSOH� QHWZRUN
YLVXDOL]DWLRQV� RI� WKH� GDWD�� 7KLV� SUHVHQWDWLRQ� HQDEOHG� XV� WR� VHH� WKDW� WKHUH�ZHUH
LQGHHG� YDULDWLRQV� LQ� ZKLFK� DUWLVWV� ZHUH� UHFRPPHQGHG� WR� PDOH� DQG� IHPDOH



UHJLVWHUHG� ERWVߚGLIIHUHQFHV� WKDW� ZH� KDG� QRW� SUHYLRXVO\� EHHQ� DEOH� WR� LGHQWLI\
PDQXDOO\� DQG� WKDW� ZHUH� QRWLFHDEOH� RQO\� ZKHQ� DJJUHJDWLQJ� DQG� FRPSDULQJ� DOO
UHFRPPHQGDWLRQV�IRU�HDFK�JHQGHU�

:LWK�WKHVH�SUHOLPLQDU\�UHVXOWV�LQ�PLQG��ZH�GHFLGHG�WR�VFDOH�XS�WKH�WHVW��$ZDUH
RI� WKH�RSDFLW\� DQG�SRWHQWLDO�ELDV�RI� DOJRULWKPLF� UHFRPPHQGDWLRQV� DQG� WKH�ZD\
WKHVH�DUH�VXEMHFW�WR�FRQVWDQW�FKDQJH��ZH�ZDQWHG�WR�FRQILUP�WKH�UHVXOWV�IURP�WKH
SLORW� VWXG\�� +DYLQJ� HPEDUNHG� RQ� D� SURMHFW� WKDW� LQYROYHG� VWUXFWXUHG� GDWD
FROOHFWLRQ�DQG�TXDQWLILFDWLRQ�RI�UHVXOWV��ZH�DOVR�IHOW�D�VLPXOWDQHRXV�XUJH�DQG�GXW\
WR� FRQWLQXH� RQ� WKLV� FKRVHQ� PHWKRGRORJLFDO� SDWK�� %\� XVLQJ� PRUH� ERWV� DQG
FDSWXULQJ� PRUH� GDWD�� ZH� DVVXPHG� WKDW� ZH� ZRXOG� JHQHUDWH� PRUH� YDOLG� UHVXOWV�
7KXV�� ZH� HYHQWXDOO\� GHFLGHG� WR� XVH� QLQHW\�VL[� ERWV� IRU� WKH� QH[W� URXQG�� $QG
LQVWHDG� RI� RQO\� WDUJHWLQJ� VHOHFWHG� HOHPHQWV� RI� WKH� ZHE� FOLHQW�� VXFK� DV� WKH
'LVFRYHU�UHFRPPHQGDWLRQV�LQ�WKH�SLORW�VWXG\��ZH�QRZ�ZDQWHG�WR�FDSWXUH�DV�PXFK
DV�SRVVLEOH��1RWHV�DQG�UHFRUGLQJV�IURP�RXU�PHHWLQJV�UHYHDO�KRZ�HYHU\�QRRN�DQG
FUDQQ\� RI� WKH� FOLHQW� ZDV� SHUFHLYHG� DV� D� SRVVLEOH� VRXUFH� RI� NQRZOHGJH� DERXW
PXVLF� VWUHDPLQJ��:KDW� LI� ZH�PLVVHG� VRPHWKLQJ"�:K\� QRW� FDSWXUH� HYHU\WKLQJ
ZKHQ�ZH�KDG�WKH�PHDQV�WR�GR�VR"�:H�UHDOL]HG�WKDW�WKLV�ZRXOG�UHVXOW�LQ�TXLWH�D�ORW
RI�GDWD�DQG�WKDW�ZH�KDG�QR�GHILQLWH�SODQ�IRU�KRZ�WR�PDQDJH�LW��EXW�ZH�DJUHHG�WKDW
ZHߞG�FURVV�WKDW�EULGJH�ZKHQ�ZH�FDPH�WR�LW�

7KXV��D�V\VWHP�ZDV�VHW�XS�ZKHUH�URXJKO\�ILIWHHQ�WKRXVDQG�GDWD�SRLQWV�ZRXOG
EH� FROOHFWHG� GDLO\��� 8VLQJ� ERWK� WKH� ZHE� FOLHQW� DQG� WKH� 6SRWLI\� DSSOLFDWLRQ
SURJUDPPLQJ� LQWHUIDFH��$3,���ZH�UHFHLYHG�VFUHHQVKRWV��+70/�GRFXPHQWV��DQG
ORJV�RI�HDFK�LQVWDQFH�RI�GDWD�FDSWXUH��:KHQ�RQH�ZHHNߞV�ZRUWK�RI�GDWD�KDG�EHHQ
FROOHFWHG�� ZH� FRQVHTXHQWO\� IRXQG� RXUVHOYHV� LQ� WKH� PLGVW� RI� D� IORRG� RI� GDWD
GHWDLOLQJ�GLIIHUHQW�DVSHFWV�RI�PXVLF�UHFRPPHQGDWLRQV��:KLOH�ZH�ZHUH�WKULOOHG��LW
DOVR� IHOW� VOLJKWO\� XQVHWWOLQJ�� :KDW� QRZ"� :KDW� ZRXOG� ZH� GR� ZLWK� DOO� RI� WKLV
LQIRUPDWLRQ"�+RZ�GRHV�RQH�HYHQ�EHJLQ� WR�VLIW� WKURXJK�DOO�RI� WKHVH�HQWULHV"�:H
KDG� D� KXQGUHG� WKRXVDQG� GDWD� SRLQWV� WR� FRQVLGHU�� DQG� ZH� ZHUH� QRW� HYHQ� ZHOO
H[SHULHQFHG�LQ�ZRUNLQJ�ZLWK�VSUHDGVKHHWV�

,Q�RWKHU�ZRUGV��ZH�ZHUH�LPPHUVHG�LQ�GDWD��EXW�QRW�LQ�WKH�HWKQRJUDSKLF�VHQVH�
7KH�GDWD� ODFNHG� WKH� ULFKQHVV� DQG�GHHS�FRQWH[WXDOL]DWLRQ� WKDW�ZH�ZHUH�XVHG� WR�
DQG�WKH�LPPHUVLRQ�GLG�QRW�KHOS�XV�JHW�DQ\�FORVHU�WR�XQGHUVWDQGLQJ�WKH�SRWHQWLDOO\
JHQGHUHG� GLPHQVLRQV� RI� 6SRWLI\ߞV� UHFRPPHQGDWLRQV�� $QG� ZKLOH� RXU� QRWHV�
UHIOHFWLRQV�� DQG�GRFXPHQWDWLRQ� IURP�SURMHFW�PHHWLQJV�SURYLGHG�D�PXFK�QHHGHG
FRQWH[W� WR� RXU�PHWKRGRORJLFDO� GHFLVLRQV�� WKH\� GLG� QRW� VKHG� OLJKW� RQ� RXU� DFWXDO
UHVHDUFK�TXHVWLRQ��$W�WKH�VDPH�WLPH��ZH�IHOW�WUXO\�H[FLWHG�WKDW�ZH�KDG�PDQDJHG
WR�H[WUDFW�VXFK�WUHPHQGRXV�ORDGV�RI�GDWD��,Q�D�PHHWLQJ�ZLWK�WKH�SURMHFW�WHDP��ZH



GLVFXVVHG�KRZ�VPRRWKO\�WKH�SURFHVV�RI�GDWD�FROOHFWLRQ�KDG�UXQ�DQG�WKDWߡ�WKHUHߞV
VLPSO\�WRR�PXFK�GDPQ�GDWDߢ�IRU�XV�WR�ZRUN�ZLWK���$�IHZ�RI�XV�SURPLVHG�WR�ORRN
IXUWKHU� LQWR� LW� DQG� JHW� EDFN� WR� WKH� WHDP� D� ZHHN� ODWHU� ZLWK� VRPH� LQLWLDO
REVHUYDWLRQV�

%HFDXVH� ZH� UHDOL]HG� WKDW� ZH� FRXOG� QRW� UHYLHZ� WKLV� PDVV� RI� GDWD� IURP� WKH
H[LVWLQJ�LQWHUIDFH��ZH�DVNHG�WKH�GHYHORSHUV�WR�GHVLJQ�D�WRRO�IRU�FRPSDULQJ�LQSXW
GDWD� EHWZHHQ� ERWV��:LWK� WKLV� VROXWLRQ� LQ� RXU� KDQGV��ZH� VDW� GRZQ� WRJHWKHU� DQG
EHJDQ�VFUROOLQJ� WKURXJK�WKH�HQWU\� OLVW� LQ� WKH�GURS�GRZQ�PHQX��(YHQ�WKRXJK�ZH
KDG�NQRZQ�IURP�WKH�VWDUW�WKDW�ZH�ZRXOG�HQG�XS�ZLWK�D�ODUJH�DPRXQW�RI�GDWD��WKH
VHHPLQJ�HQGOHVVQHVV�RI� WKH� OLVW�ZDV�DOPRVW�VKRFNLQJ��6OLJKWO\�RYHUZKHOPHG�E\
WKH�PDVVLYH�UHFRUGV��ZH�FROOHFWHG�RXUVHOYHV�HQRXJK�WR�VWDUW�UXQQLQJ�FRPSDULVRQV
EHWZHHQ�PDOH�DQG� IHPDOH� UHJLVWHUHG�ERWV� LQ�HDFK�RI� WKH� IRXU�PXVLF�JHQUHV��$V
SOD\OLVW�UHFRPPHQGDWLRQV�SRSSHG�XS�RQ�RXU�VFUHHQ��KLJKOLJKWHG�E\�EROG�FRORUV�
ZH� JUDGXDOO\� QRWHG� WKDW� WKH\� RQO\� UHIHUUHG� WR� WKH� FRXQWU\�VSHFLILF� )HDWXUHG
3OD\OLVWV�DQG�*HQUHV�	�0RRGV�IHDWXUHV��7KH�VSHFLILF�UHFRPPHQGDWLRQ�FDWHJRU\
WKDW�ZH�ZHUH� LQWHUHVWHG� LQ��6SRWLI\ߞV�VXSSRVHGO\�SHUVRQDOL]HG�'LVFRYHU� IHDWXUH�
GLG�QRW�VKRZ�XS�RQ�WKH�VFUHHQ�DW�DOO��3HUSOH[HG�E\�WKLV�IDFW��ZH�GRXEOH�FKHFNHG�LW
ZLWK�WKH�GHYHORSHUV��ZKR�FRQILUPHG�RXU�ZRUULHV��7KHUH�ZHUH�VLPSO\�QR�'LVFRYHU
UHFRPPHQGDWLRQV�LQ�WKH�KXJH�GDWDEDVH�

7KLV� UHDOL]DWLRQ�� WKHQ�� WDNHV� XV� EDFN� WR� WKH� RSHQLQJ� TXRWH� RI� WKLV� VHFWLRQ�
'HVSLWH�RXU�VXFFHVVIXO�FDSWXUH�RI�VXEVWDQWLDO�DPRXQWV�RI�GDWD��ZH�VWLOO�ODFNHG�WKH
VSHFLILF� GDWD� SRLQWV� WKDW�ZH�ZHUH� DIWHU��0RUH� SUHFLVHO\�� QRQH� RI� RXU� QLQHW\�VL[
ERWV�KDG�UHFHLYHG�DQ\�SHUVRQDOL]HG�UHFRPPHQGDWLRQV�GXULQJ� WKH�FRXUVH�RI�GDWD
FROOHFWLRQߚQRW�RQH�VLQJOH�ERW��:H�FRXOG�WUDFN�WKH�JUHHWLQJV�WKH\�KDG�UHFHLYHG�DW
GLIIHUHQW� WLPHV� GXULQJ� WKH� ZHHN�� DV� ZHOO� DV� QHZ� DOEXP� UHOHDVHV� DQG� WKH
SUHSDFNDJHG� SOD\OLVWV� GHOLYHUHG� WR� WKHP� WKURXJK� WKH�*HQUHV�	�0RRGV� IHDWXUH�
%XW�ZH� DOUHDG\�NQHZ� WKDW� WKHVH� HOHPHQWV�ZHUH� EURDGFDVW� WR� ODUJHU� SRSXODWLRQV
DQG�QRW�WDLORUHG�WR�LQGLYLGXDOV��7KLV�ZDV�QRW�WKH�GDWD�QHHGHG�WR�H[SORUH�SDWWHUQV
RI�JHQGHULQJ��7KH�GDWD�WKDW�OD\�EHIRUH�XV�ZDV�XVHOHVV�IRU�RXU�SXUSRVHV�

7KLV� LQVLJKW� OHIW�XV�GLVDSSRLQWHG��RI�FRXUVH��EXW�ZH�ZHUH�DOVR�SX]]OHG�DV� WR
ZK\� WKH� 'LVFRYHU� UHFRPPHQGDWLRQV� ZHUH� DEVHQW� LQ� WKH� ILUVW� SODFH�� 7U\LQJ� WR
ILJXUH� RXW� ZKHUH� WKLQJV� KDG� JRQH� ZURQJ�� ZH� VSHFXODWHG� WRJHWKHU� ZLWK� WKH
GHYHORSHUV��+DG�ZH�VRPHKRZ�DFFLGHQWDOO\�PDQDJHG�WR�FUHDWH�D�VHWXS�WKDW�PDGH
WKH� ERWV� LPPXQH� WR� XVHU� SURILOLQJ"� &RXOG� WKH� ODFN� RI� SHUVRQDOL]HG
UHFRPPHQGDWLRQV�EH�UHODWHG�WR�WKH�ZHHNV�WKDW�SDVVHG�EHWZHHQ�UHJLVWUDWLRQ�RI�WKH
ERW� DFFRXQWV� DQG� LPSOHPHQWDWLRQ� RI� WKH� DFWXDO� WHVW"� 3HUKDSV� 6SRWLI\� KDG
FDWHJRUL]HG� RXU� ERWV� DV� OD]\� DQG� XQZRUWK\� RI� UHFRPPHQGDWLRQV� EHFDXVH� WKH\



GLGQߞW� XVH� WKH� VHUYLFH� LPPHGLDWHO\� DIWHU� UHJLVWUDWLRQ"�:DV� LW� SRVVLEOH� WKDW� WKH
VHUYLFH� KDG� LGHQWLILHG� RXU� ERWV� DV� ERWV� DQG� WKHUHIRUH� EORFNHG� WKHLU
UHFRPPHQGDWLRQV"� %XW� WKHQ� DJDLQ�� ZK\� QRW� EORFN� WKHP� IURP� WKH� VHUYLFH� DV� D
ZKROH� LI� WKDW�ZDV� WKH� FDVH"�3HUKDSV�RXU�ERWV� KDG� VLPSO\�QRW� VWUHDPHG�HQRXJK
PXVLF"� (YHQ� LI� WHQ� SOD\HG� VRQJV� KDG� EHHQ� VXIILFLHQW� WR� JHQHUDWH
UHFRPPHQGDWLRQV�LQ�WKH�SLORW�VWXG\��6SRWLI\�FRXOG�KDYH�FKDQJHG�LWV�UHTXLUHPHQWV
VR�WKDW�WKH�VWXG\�ZDV�QR�ORQJHU�UHSURGXFLEOH��$�WKRXVDQG�WKHRULHV�OLNH�WKHVH�ZHUH
UXQQLQJ� WKURXJK� RXU� KHDGV� DV� ZH� WUDFHG� WKH� KLVWRULFDO� GHWDLOV� RI� HDFK� GDWD
FDSWXUH��PDNLQJ�VXUH�WKDW�RXU�ERWV�KDG�EHKDYHG�DV�LQWHQGHG�

)RU� FRPSDULVRQ�� ZH� WKHQ� UDQ� D� VHULHV� RI� PDQXDO� WHVWV� XVLQJ� IUHVK� 6SRWLI\
DFFRXQWV�� +HUH�� WR� RXU� JUHDW� VXUSULVH�� UHFRPPHQGDWLRQV� DSSHDUHG� VKRUWO\� DIWHU
VWUHDPLQJ�EHJDQ��VRPHWLPHV�DIWHU�DV�IHZ�DV�WZR�SOD\HG�VRQJV�DQG�DIWHU�DW�PRVW
HOHYHQ�VWUHDPHG�WUDFNV��,W�GLG�QRW�PDNH�VHQVH��,I�WKDW�ZDV�WKH�DSSUR[LPDWH�UDQJH
RI�VWUHDPV�QHHGHG��WKHQ�DW�OHDVW�VRPH�RI�RXU�ERWVߚKDYLQJ�VWUHDPHG�VHYHQ�WLPHV
WHQ�WUDFNV�HDFKߚVKRXOG�KDYH�UHFHLYHG�VRPH�UHFRPPHQGDWLRQV��$QQR\HG�E\�WKLV
UHVXOW��ZH�UHSHDWHG�WKH�DXWRPDWHG�VHWXS�ZLWK�VL[WHHQ�JHQGHUHG�ERWV��OHWWLQJ�WKHP
VWUHDP� VRQJV� IRU� \HW� DQRWKHU� ZHHN�� 'XULQJ� WKLV� SHULRG�� SHUVRQDOL]HG
UHFRPPHQGDWLRQV� ILQDOO\� EHJDQ� WR� UROO� RXW� IRU� VRPH� EXW� QRW� LQ� DQ\� FRKHUHQW
PDQQHU�� ,QVWHDG�� WKHUH� ZHUH� TXLWH� ODUJH� YDULDWLRQV� EHWZHHQ� WKH� ERWV� DV� WR� WKH
QXPEHU� RI� VWUHDPV� QHHGHG� WR� JHQHUDWH� UHFRPPHQGDWLRQV��:DV� LW� DOO� VLPSO\� D
PDWWHU�RI�SHUIRUPDQFH�RQ� WKH�SDUW�RI� WKH� VHUYLFH��ZLWK� UHFRPPHQGDWLRQV�EHLQJ
SDUWLDOO\�VFKHGXOHG�WR�DYRLG�RYHUORDGLQJ�WKH�V\VWHPV"�)UXVWUDWHG�E\�WKH�ODFN�RI
FRQVLVWHQF\��ZH�IRXQG�RXUVHOYHV�VWUXJJOLQJ�WR�ILQG�D�UDWLRQDOߚDQG��LQ�SDUWLFXODU�
FDXVDOߚH[SODQDWLRQ� IRU� ZKDW� VHHPHG� WR� EH� HQWLUHO\� UDQGRP� SDWWHUQV� RI
UHFRPPHQGDWLRQV�

:LWKRXW�DQ\�FOHDU�DQVZHU��ZH�EHJDQ�WR�WKLQN�RI�WKH�JHQGHU�FDVH�DV�DQ�RXWULJKW
PHWKRGRORJLFDO� IDLOXUH�� 6FUXWLQL]LQJ� RXU� VHWXS��ZH� DOVR� VWDUWHG� GRXEWLQJ� LI� WKH
QXPEHU� RI� ERWV�ZDV� VXIILFLHQW� IRU� DQVZHULQJ� RXU� LQLWLDO� UHVHDUFK� TXHVWLRQ��:H
KDG� QRW� IXOO\� DVVHVVHG� GLIIHUHQW� ZD\V� RI� DSSURDFKLQJ� WKH� GDWDߚIRU� LQVWDQFH�
ZKHWKHU�LW�ZRXOG�EH�XVHIXO�WR�KDYH�DQ�LQ�GHSWK��LQWHUSUHWDWLYH�ORRN�DW�WKH�PXVLFDO
FRQWHQW� GHOLYHUHG� WR� RXU� ERWVߚEXW� VLPSO\� IRXQG� RXUVHOYHV� RULHQWHG� WRZDUG
VWDWLVWLFDO� FRPSDULVRQ� HYHU� VLQFH� GHFLGLQJ� RQ� WKH� DXWRPDWHG� VHWXS�� +DYLQJ
LQLWLDWHG�WKLV�DXWRPDWHG�DSSURDFK��ZH�IHOW�DV�LI�ZH�ZHUH�DOVR�FRPSHOOHG�WR�HQJDJH
LQ�D�IRUP�RI�NQRZOHGJH�SURGXFWLRQ�WKDW�UHTXLUHG�TXDQWLILFDWLRQ��DQG�ZH�EHJDQ�WR
WKLQN�WKDW�WKH�ERWV�PLJKW�EH�WRR�IHZ�WR�JHQHUDWH�DQ\�YDOLG�UHVXOWV��7R�DGGUHVV�WKLV
SUREOHP��ZH�VFDOHG�XS�WKH�WHVW�WR�����ERWV�RI�HDFK�JHQGHU��ZKLFK�ZDV�WKH�OLPLW�RI
ZKDW�RXU�V\VWHPV�FRXOG�KDQGOH��7KLV�WLPH��ZH�OHW�LW�UXQ�XQWLO�ZH�KDG�PDGH�VXUH



WKDW� DOO� ERWV� UHFHLYHG� VRPH� SHUVRQDOL]HG� UHFRPPHQGDWLRQV�� )LQDOO\�� LW� DOO
SURFHHGHG�ZLWKRXW�PDMRU�GLIILFXOWLHV�� �7KH� UHVXOWV��E\� WKH�ZD\��GLG�QRW� LQGLFDWH
DQ\� VLJQLILFDQW� GLIIHUHQFHV� LQ� KRZ�PDOH� DQG� IHPDOH� XVHUV�ZHUH� WUHDWHG� E\� WKH
FOLHQW���

6R��ZK\� DUH�ZH� WHOOLQJ� WKLV� VWRU\� RI� DQ� LQLWLDOO\� IDLOHG� FDVH� VWXG\"� ,W� LV� QRW
EHFDXVH�RI�VRPH�PDVRFKLVWLF�GHVLUH�WR�SXW�RXU�PLVWDNHV�DQG�LJQRUDQFH�RQ�GLVSOD\
EXW�EHFDXVH�ZH�ZDQW�WR�LQWHUYHQH�ZLWK�RXU�RZQ�DVVXPSWLRQV�DQG�VWUHVV�WKH�QHHG
WR�UHIOHFW�RQ�KRZ�UHVHDUFK�FRXOG�DOZD\V�KDYH�EHHQ�GRQH�RWKHUZLVH��2XU�QDUUDWLYH
GHVFULEHV� WKH� FRPSOLFDWLRQV� RI� WU\LQJ� WR� FDSWXUH� WKH� RXWFRPHV� RI� D� FRQVWDQWO\
FKDQJLQJ� V\VWHP�� DV� ZHOO� DV� WKH� ZD\V� LQ� ZKLFK� GLJLWDO� VNLOOV� DQG� GLVFLSOLQDU\
EDFNJURXQGV� RQ� WKH� SDUW� RI� UHVHDUFKHUV� PD\� LPSHGH� �RU� IDFLOLWDWH�� VXFK
HQGHDYRUV�� )XUWKHUPRUH�� LW� VKHGV� OLJKW� RQ� KRZ� VFLHQWLILF� LGHQWLWLHV� DQG
PHWKRGRORJLHV� DUH� QRW� RQO\� ERXQG� XS� ZLWK� GLIIHUHQW� RQWRORJLHV� DQG
HSLVWHPRORJLHV� EXW� DOVR� �EXLOWߡ DURXQG� HPRWLRQDOO\� FKDUJHG� FRQVWUXFWVߢ� RU
IDQWDVLHV���

%\�IDQWDV\��ZH�UHIHU�WR�-DVRQ�*O\QRVߞV�/DFDQLDQ�XVH�RI�WKH�WHUP�DV�D�ZD\�RI
FULWLFDOO\� H[SODLQLQJ� ZK\� SHRSOH� EHFRPH� LQYHVWHG� LQ� FHUWDLQ� GLVFRXUVHV��0RUH
VSHFLILFDOO\��*O\QRV�GHVFULEHVߡ�D�QDUUDWLYH�VWUXFWXUH�LQYROYLQJ�VRPH�UHIHUHQFH�WR
DQ�LGHDOL]HG�VFHQDULR�SURPLVLQJ�DQ�LPDJLQDU\�IXOOQHVV�RU�ZKROHQHVV��WKH�EHDWLILF
VLGH� RI� IDQWDV\�� DQG�� E\� LPSOLFDWLRQ�� D� GLVDVWHU� VFHQDULR� �WKH� KRUULILF� VLGH� RI
IDQWDV\�ߢ����)URP�DQ�HWKQRJUDSKLF�SRLQW�RI�YLHZ��DV�$QQD�-RKDQVVRQ�DQG�$QQD
6RILD�/XQGJUHQ�GHPRQVWUDWH��WKH�XVH�RI�GLJLWDO�WHFKQRORJ\�IRU�UHVHDUFK�SXUSRVHV
KDV� KLVWRULFDOO\� EHHQ� FRQVWUXHG� ERWK� LQ� WHUPV� RI� DQ� LPDJLQDU\� IXOOQHVV� DQG� D
WKUHDWHQLQJ� GLVDVWHU�� WKH� IRUPHU� EHFDXVH� LW� SURYLGHV� HWKQRJUDSK\� ZLWK
PHWKRGRORJLFDO�ULJRU��RUGHU��DQG�GLVWDQFH��DQG�WKH�ODWWHU�EHFDXVH�LW�PLJKW�EH�VHHQ
WR� WKUHDWHQ� WUDGLWLRQDO� YDOXHV� LQ� HWKQRJUDSKLF� UHVHDUFK�� VXFK� DV� HPSLULFDO
LPPHUVLRQ�� FUHDWLYLW\�� DQG� SHUVRQDO� LQYROYHPHQW�� 6XFK� IDQWDVLHV� RI� GLJLWDO
WHFKQRORJ\� WKXV� EXLOG� RQ� D� ORQJHU� KLVWRU\� RI� SHUFHLYHG� RSSRVLWLRQV� EHWZHHQ
WHFKQRORJ\�DQG�FXOWXUHߚRSSRVLWLRQV�WKDW�WLH�LQ�ZLWK�SHUVLVWHQW�WHQVLRQV�EHWZHHQ
H[SOLFLW� DQG� OHVV� H[SOLFLW� PHWKRGRORJLHV�� EHWZHHQ� FRPSXWHUV� DV� RUGHUO\� DQG
ILHOGZRUN� DV� PHVV\�� EHWZHHQ� FRPSXWHU�GULYHQ� DQG� KXPDQ�GULYHQ� PRGHV� RI
DQDO\VLV��EHWZHHQ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�DQDO\VLV��DQG�EHWZHHQ�GLVWDQFH�DQG
FORVHQHVV�WR�GDWD����,Q�RWKHU�ZRUGV��ZKLOH�GLJLWDO�WHFKQRORJ\�KDV�VRPHWLPHV�EHHQ
FRQFHSWXDOL]HG�DV�D�WKUHDW�WR�WKH�IRXQGDWLRQDO�YDOXHV�RI�TXDOLWDWLYH�UHVHDUFK��LW�LV
DOVR� OLQNHG� WR� GRPLQDQW� QRWLRQV� RI� REMHFWLYLW\� DQG� ���ߢ�\VFLHQWLILFLWߡ (QJDJLQJ
ZLWK� FRPSXWDWLRQDO� PHWKRGV� DV� DQ� HWKQRJUDSKHUߚRU�� LQ� D� EURDGHU� VHQVH�� DV� D
KXPDQLVWLF�RU�VRFLDO�VFLHQFH�VFKRODUߚKHQFH�LPSOLHV�WKDW�RQH�LV�GUDZQ�LQWR��DQG



SRVVLEO\�VXERUGLQDWHG�E\��DOUHDG\�HVWDEOLVKHG�SRZHU�UHODWLRQV�EHWZHHQ�GLIIHUHQW
VFLHQWLILF�HSLVWHPRORJLHV�

,Q� KLQGVLJKW�� RXU� PHWKRGRORJLFDO� FKRLFHV� DQG� H[SHULHQFHV� GXULQJ� WKH
H[SHULPHQW� RQ� 6SRWLI\ߞV� JHQGHUHG� UHFRPPHQGDWLRQV� ZHUHߚDW� OHDVW� WR� VRPH
H[WHQWߚVWUXFWXUHG�SUHFLVHO\�E\�D�EHDWLILF�IDQWDV\�RI�GLJLWDO�WHFKQRORJ\��2XU�ILUVW
WHVWV�GLG�QRW�LQFOXGH�D�ODUJH�QXPEHU�RI�ERWV��PDQXDO�REVHUYDWLRQV�DQG�FROOHFWLRQ
RI� GDWD� LQ� WKLV� FRQWH[W� ZRXOG� LQGHHG� KDYH� EHHQ� SRVVLEOH� LQ� SUDFWLFH�� 6WLOO�� ZH
RSWHG� IRU� WKH� DXWRPDWHG� VHWXS�� KDYLQJ� JUHDW� KRSHV� IRU� ZKDW� LW� ZRXOG� KHOS� XV
DFKLHYH��2XU�KRSHV�ZHUH�IXHOHG�E\� WKH� LGHD� WKDW�DXWRPDWHG�ERW�PHWKRGV�ZRXOG
SURYLGH�WKH�ULJRU�DQG�V\VWHPDWLFQHVV�QHFHVVDU\�IRU�D�VFLHQWLILFDOO\�YDOLG�DQDO\VLV
RI� DOJRULWKPLF� HIIHFWVߚDQ� LGHD� WKDW� ZDV�� LQ� WXUQ�� UHODWHG� WR� XQVSRNHQ
DVVXPSWLRQV� DERXW� GLJLWDO� GDWD� DV� EHLQJ� SRVVLEOH� WR� PDVWHU� WKURXJK
VWDQGDUGL]DWLRQ��DQG��DW�D�ODWHU�VWDJH��TXDQWLILFDWLRQ��

-DVRQ�*O\QRVߞV�QRWLRQ�RI�IDQWDV\�LQYROYHV�D�SURPLVH�RIߡ�LPDJLQDU\�IXOOQHVVߢ�
EXW� DV� WKLV� IXOOQHVV� LV� LQKHUHQWO\� XQDWWDLQDEOH�� DQ\� IDQWDV\� DOVR� LQYROYHV� WKH
FRQVWUXFWLRQ�RIߡ�REVWDFOHVߢ�WKDW�H[SODLQ�ZK\�IXOOQHVV�LV�QRW�\HW�DFKLHYHG����,Q�WKH
JHQGHU�FDVH��RXU�FKRLFH�RI�PHWKRGV�VHHPV�WR�KDYH�EHHQ�JXLGHG�E\�D�IDQWDV\�LQ
ZKLFK� GLJLWDO� WHFKQRORJ\� V\PEROL]HG� D� IXOOQHVV� WR� FRPH� LQ� WKH� IRUP� RI� D
TXDQWLILHG� DQG� ZHOO�RUJDQL]HG� VFLHQWLILFLW\�� +RZHYHU�� DV� GHPRQVWUDWHG� LQ� RXU
QDUUDWLRQ�RI� WKH�SURFHVV�� WKH�SDWKV�DQG�GHWRXUV� WDNHQ�HQ� URXWH� WR� WKH�HQG� UHVXOW
SURYHG�WR�EH�IDU�IURP�WKH�V\VWHPDWLF�DQG�ZHOO�RUGHUHG�VFLHQWLILF�HQGHDYRU�ZH�KDG
LPDJLQHG�� 7KH� IUXVWUDWLRQ� DQG� XQHDVH� WKDW� ZH� H[SHULHQFHG� GXULQJ� WKLV� SURFHVV
ZDV�FDXVHG�QRW�RQO\�E\�WKH�DFWXDO�V\VWHP�IDLOXUHVߚRU�HYHQ�E\�RXU�RZQ�WURXEOHV
LQ�PDNLQJ� VHQVH� RI� WKH� ODUJH� DPRXQWV� RI� GDWD��5DWKHU�� RXU� DPELYDOHQW� IHHOLQJV
WRZDUG�RXU�PHWKRGRORJLFDO�DSSURDFK�ZHUH�UHODWHG�WR�RXU�LQLWLDO�IDQWDV\�RI�ZKDW
WKH�ERW�VHWXS�ZRXOG�KHOS�XV�DFKLHYH��D�V\VWHPDWLF�DQG�ZHOO�RUGHUHG�DQDO\VLV�RI
VWUXFWXUHG�DQG�HDVLO\�FRPSDUDEOH�GDWD�

,QYHVWHG�LQ�WKLV�IDQWDV\��ZH�ZHUH�REOLYLRXV�WR�WKH�IDFW�WKDW�RXU�IUXVWUDWLRQ�DQG
SHUFHLYHG�PHWKRGRORJLFDO� IDLOXUHV�ZHUH� LQGHHG� UHPLQLVFHQW� RI� KRZ�TXDOLWDWLYH�
DQG� HVSHFLDOO\� HWKQRJUDSKLF�� UHVHDUFK� LV� DOZD\V� H[SHFWHG� WR� XQIROG�� DV� DQ
XQSUHGLFWDEOH�� RSHQ�HQGHG�� DQG� PHVV\� SURFHVV�� ,QVWHDG� RI� UHFRJQL]LQJ� WKLV
FRPSOH[LW\�DV�D�YDOXDEOH�DVSHFW�RI�WKH�UHVHDUFK�VHWXSߚDQ�DVSHFW�WKDW�FRXOG�WHOO
XV� VRPHWKLQJ� DERXW� WKH� LQFRKHUHQW� DQG� FRQVWDQWO\� VKLIWLQJ� ZD\V� LQ� ZKLFK
DOJRULWKPLF�V\VWHPV�ZRUNߚZH�SHUFHLYHG�LW�DV�DQ�REVWDFOH�WR�DWWDLQLQJ�D�FHUWDLQ
IRUP� RI� GHVLUHG� VFLHQWLILFLW\�� %\� GLVFXVVLQJ� WKHVH� PHWKRGRORJLFDO� VOLSV� DQG
VFUXWLQL]LQJ� RXU� RZQ� GHFLVLRQV� DQG� H[SHULHQFHV� DORQJ� WKH� ZD\�� ZH� ZDQW� WR
UHPLQG�RXUVHOYHV�DQG�RWKHUV�RI� WKH�QHHG�IRU�UHIOH[LYLW\� WKURXJKRXW� WKH�UHVHDUFK



SURFHVV��:H�QHHG�WR�DFFRXQW�IRU�QRW�RQO\�WKH�PHWKRGRORJLFDO�DQG�LQWHUSUHWDWLYH
FKRLFHV� PDGH� DORQJ� WKH� ZD\� EXW� WKH� VXEMHFWLYH� ��GHVLUHVߡ LGHQWLILFDWLRQV�� DQG
LQYHVWPHQWVߢ���WKDW�SHUPHDWH�DQ\�UHVHDUFK�SURFHVV�DQG�LWV�DFWXDO�RXWFRPHV�

1RWHV

���1RWHV�IURP�SURMHFW�PHHWLQJ��$SULO����������

���'DYLG�0��%HUU\7ߡ��KH�&RPSXWDWLRQDO�7XUQ��7KLQNLQJ�DERXW�WKH�'LJLWDO�+XPDQLWLHVߢ��&XOWXUH�0DFKLQH���
��������KWWS���ZZZ�FXOWXUHPDFKLQH�QHW�LQGH[�SKS�FP�DUWLFOH�YLHZ���������

���6LPLODU�LVVXHV�KDYH�EHHQ�UDLVHG�LQ�GHEDWHV�DERXW�ELJ�GDWD�LQ�WKH�KXPDQLWLHV�DQG�VRFLDO�VFLHQFHV��6HH��IRU
H[DPSOH��GDQDK�ER\G�DQG�.DWH�&UDZIRUGߡ��&ULWLFDO�4XHVWLRQV�IRU�%LJ�'DWDߢ��,QIRUPDWLRQ��&RPPXQLFDWLRQ
	�6RFLHW\� ���� QR�� �� �������� ���ߙ����� GRL����������������;��������������$[HO�%UXQV�� �DVWHU(ߡ WKDQ� WKH
6SHHG�RI�3ULQW��5HFRQFLOLQJߝ�%LJ�'DWD�6ߞRFLDO�0HGLD�$QDO\VLV�DQG�$FDGHPLF�6FKRODUVKLSߢ��)LUVW�0RQGD\
���� QR�� ��� �������� GRL���������IP�Y��L��������� DQG� 5RE� .LWFKLQ�� �LJ%ߡ 'DWD�� 1HZ� (SLVWHPRORJLHV� DQG
3DUDGLJP�6KLIWVߢ��%LJ�'DWD�	�6RFLHW\����QR������������GRL��������������������������

��� )RU� D� GLVFXVVLRQ� RI� WKH� UHVXOWV� IURP� WKLV� VWXG\�� VHH� 0DULD� (ULNVVRQ� DQG� $QQD� -RKDQVVRQ�� 7UDFNLQJߡ
*HQGHUHG�6WUHDPVߢ��&XOWXUH�8QERXQG����QR�����������������GRLߙ������������FX�������������������

��� 3DXO� /DPHUH�� �HQGHU*ߡ 6SHFLILF� /LVWHQLQJߢ�� 0XVLF� 0DFKLQHU\� �EORJ��� )HEUXDU\� ���� ������ KWWSV���
PXVLFPDFKLQHU\�FRP������������JHQGHU�VSHFLILF�OLVWHQLQJ�� DQG� 3DXO� /DPHUH�� �SORULQJ])ߡ $JH�6SHFLILF
3UHIHUHQFHV�LQ�/LVWHQLQJ�0ߢ�XVLF�0DFKLQHU\� �EORJ���)HEUXDU\�����������KWWSV���PXVLFPDFKLQHU\�FRP�����
�������DJH�VSHFLILF�OLVWHQLQJ�

��� 6HH�&KULVWLDQ� 6DQGYLJ� HW� DO��� �XGLWLQJ�$OJRULWKPV$ߡ�$GGLQJ�$FFRXQWDELOLW\� WR�$XWRPDWHG�$XWKRULW\ߢ�
DFFHVVHG�-DQXDU\�����������KWWS���DXGLWLQJDOJRULWKPV�VFLHQFH��

���1RWDEO\��WKH�DFWXDO�FDSWXUHG�FRQWHQW�PDNHV�XS�RQO\�D�VPDOO�SDUW�RI�WKLV�QXPEHU��WKH�PDLQ�SDUW�FRQVLVWHG�RI
WLPH�VWDPSV��ERW�,'V��VHVVLRQ�QXPEHUV��LQSXW�GDWD��HWF�

���1RWHV�IURP�SURMHFW�PHHWLQJ��$SULO����������

���(ULNVVRQ�DQG�-RKDQVVRQ7ߡ��UDFNLQJ�*HQGHUHG�6WUHDPVߢ�

����$QQD�-RKDQVVRQ�DQG�$QQD�6RILD�/XQGJUHQߡ��)DQWDVLHV�RI�6FLHQWLILFLW\��(WKQRJUDSKLF� ,GHQWLW\�DQG� WKH
8VH� RI� 4'$� 6RIWZDUHߢ�� LQ�5HVHDUFK�0HWKRGV� IRU� 5HDGLQJ� 'LJLWDO� 'DWD� LQ� WKH� 'LJLWDO� +XPDQLWLHV�� HG�
*DEULHOH�*ULIILQ�DQG�0DWW�+D\OHU��(GLQEXUJK��(GLQEXUJK�8QLYHUVLW\�3UHVV�������������

���� -DVRQ�*O\QRV�� �GHRORJLFDO,ߡ )DQWDV\� DW�:RUNߢ�� -RXUQDO� RI�3ROLWLFDO� ,GHRORJLHV� ���� QR�� �� �������� ����
GRL���������������������������

���� -RKDQVVRQ� DQG� /XQGJUHQ�� �DQWDVLHV(ߡ RI� 6FLHQWLILFLW\ߢ�� �����ߙ��� &I�� 0LNH� )RUWXQ�� .LP� )RUWXQ�� DQG
*HRUJH� (��0DUFXV�� �RPSXWHUV&ߡ LQ�DQG� $QWKURSRORJ\�� 7KH� 3RHWLFV� DQG� 3ROLWLFV� RI� 'LJLWL]DWLRQߢ�� LQ� 7KH
5RXWOHGJH�&RPSDQLRQ�WR�'LJLWDO�(WKQRJUDSK\��HG��/DULVVD�+MRUWK�HW�DO���1HZ�<RUN��5RXWOHGJH�������ߙ����
����DQG�1LFN�6HDYHUߡ��&RPSXWHUV�DQG�6RFLRFXOWXUDO�$QWKURSRORJ\�6ߢ�DYDJH�0LQGV��1RWHV�DQG�4XHULHV� LQ
$QWKURSRORJ\� �EORJ��� 0D\� ���� ������ KWWSV���VDYDJHPLQGV�RUJ������������FRPSXWHUV�DQG�VRFLRFXOWXUDO�
DQWKURSRORJ\��� +RZHYHU�� LW� VKRXOG� EH� QRWHG� WKDW� PDQ\� HWKQRJUDSKHUV� KDYH� DOVR� GHYHORSHG� GLJLWDO
DSSURDFKHV�WKDW�IUXLWIXOO\�FRPELQH�WKH�PHWKRGRORJLFDO�EHQHILWV�RI�HWKQRJUDSK\�ZLWK�WKH�XVH�RI�GLJLWDO�WRROV
DQG�PHWKRGV��6HH��IRU�H[DPSOH��$QQH�%HDXOLHX9ߡ��HFWRUV�IRU�)LHOGZRUN��&RPSXWDWLRQDO�7KLQNLQJ�DQG�1HZ
0RGHV� RI�(WKQRJUDSK\ߢ�� LQ�7KH�5RXWOHGJH�&RPSDQLRQ� WR�'LJLWDO� (WKQRJUDSK\�� HG�� /DULVVD�+MRUWK� HW� DO�
�/RQGRQ��5RXWOHGJH���������*HRUJLQD�%RUQ�DQG�&KULVWRSKHU�+DZRUWK0ߡ��L[LQJ�,W��'LJLWDO�(WKQRJUDSK\�DQG



2QOLQH�5HVHDUFK�0HWKRGV$�7ߚDOH�RI�7ZR�*OREDO�'LJLWDO�0XVLF�*HQUHVߢ��LQ�7KH�5RXWOHGJH�&RPSDQLRQ�WR
'LJLWDO�(WKQRJUDSK\�� HG��/DULVVD�+MRUWK� HW� DO�� �1HZ�<RUN��5RXWOHGJH�� ������� ���ߙ��� DQG�:HQG\�)��+VX�
�LJLWDO'ߡ (WKQRJUDSK\� WRZDUG� $XJPHQWHG� (PSLULFLVP�� $� 1HZ� 0HWKRGRORJLFDO� )UDPHZRUNߢ�� -RXUQDO� RI
'LJLWDO� +XPDQLWLHV� ��� QR�� �� �������� KWWS���MRXUQDORIGLJLWDOKXPDQLWLHV�RUJ�����GLJLWDO�HWKQRJUDSK\�WRZDUG�
DXJPHQWHG�HPSLULFLVP�E\�ZHQG\�KVX��

���� $� VLPLODU� LVVXH� KDV� EHHQ� GLVFXVVHG� LQ� VSHFLILF� UHODWLRQ� WR� ELJ� GDWD�� ZKLFK�� DFFRUGLQJ� WR� ER\G� DQG
&UDZIRUGߡ��ULVNV�UH�LQVFULELQJ�HVWDEOLVKHG�GLYLVLRQV�LQ�WKH�ORQJ�UXQQLQJ�GHEDWHV�DERXW�VFLHQWLILF�PHWKRG�DQG
WKH�OHJLWLPDF\�RI�VRFLDO�VFLHQFH�DQG�KXPDQLVWLF�LQTXLU\�6ߢ�HH�ER\G�DQG�&UDZIRUGߡ��&ULWLFDO�4XHVWLRQVߢ������

����*O\QRVߡ��,GHRORJLFDO�)DQWDV\�DW�:RUNߢ�

����-RKDQVVRQ�DQG�/XQGJUHQߡ��)DQWDVLHV�RI�6FLHQWLILFLW\ߢ������



�

"KDW�,V�WKH�9DOXH�RI�)UHH:ߍߍߍ�

6LWWLQJ� DPLG� D� ODUJH� FURZG� RI� DJLWDWHG� SUHVV� UHSUHVHQWDWLYHV� DQG� LQGXVWU\
H[HFXWLYHV��LW�LV�KDUG�WR�RYHUORRN�WKH�ZRUN�WKDW�KDV�JRQH�LQWR�VWDJLQJ�WKLV�HYHQW��,W
EHJLQV��RI�FRXUVH��ZLWK� WKH� ORXG�SOD\EDFN�RI�D� IXQN\�6SRWLI\�SOD\OLVW��DWWUDFWLQJ
PXFK�H[FLWHPHQW�RQ�7ZLWWHU�DQG�3HULVFRSH��ZKHUH�WKH�HYHQW�LV�EHLQJ�WUDQVPLWWHG
OLYH��1HRQ�UHG� OLJKWV�DUH�VKRRWLQJ�XS� WKH�ZDOOV��7KHQ� WKH�PXVLF� LV� WXUQHG�GRZQ
DQG�WKH�OLJKWV�DUH�GLPPHG��$Q�DG�LV�VFUHHQHG��VKRZLQJ�KLS�PLOOHQQLDOV�HQMR\LQJ
PXVLF�ZKLOH�SXUVXLQJ�DFWLYLWLHV� VXFK�DV� UXQQLQJ�RU�GRLQJ� ODXQGU\�� HQGLQJ�ZLWK
WKH� WDJOLQHߡ�)RU�\RX��)RU�QRZߢ��$�VZHDW\��SDOH�(N� WDNHV� WKH� VWDJH�DQG�EHJLQV
XQSDFNLQJ� VWDWLVWLFV�� HPSKDVL]LQJ� 6SRWLI\ߞV� JOREDO� FODLP� RQ� VFDOH�� 6OLGHV� ZLWK
QXPEHUV��DUURZV��DQG�FRXQWU\�LFRQV�SDVV�LQ�WKH�EDFNJURXQG�EHKLQG�KLP��YLYLGO\
FKDQJLQJ� FRORUV�� $� SURGXFW� FDOOHG�1RZ��ZKLFK� RIIHUV� SHUVRQDOL]HG� SOD\OLVWV�� LV
ODXQFKHG�E\�6SRWLI\ߞV� YLFH�SUHVLGHQW�RI�XVHU�H[SHULHQFH��9LGHR� LV� LQWURGXFHG�DV
EHLQJ� SDUW� RI� 1RZ�� &RPHGLDQV� $EEL� -DFREVRQ� DQG� ,ODQD� *OD]HU�� FUHDWRUV� RI
&RPHG\�&HQWUDOߞV� WHOHYLVLRQ� VHULHV� %URDG�&LW\�� MRLQ� WKH� 93� RQ� VWDJH�� +LODULW\
HQVXHV�� 7KH� FRPHGLDQV� OHDYH� DQG� (N� UXVKHV� EDFN� RQ� VWDJH�� VWLOO� SDOH� DQG
VZHDWLQJ��DQQRXQFLQJ�YLGHR�FRQWHQW�SDUWQHUVKLSV��$QRWKHU�H[HFXWLYH�FRPHV�XS�
DQQRXQFLQJ� PXVLF� IRU� UXQQLQJ�� 0XVLFLDQ� 7L«VWR� DSSHDUV� DQG� DFWV� DV� LI� KH� LV
KDYLQJ�DQ� LQIRUPDO� FKDW�ZLWK� WKH�93�DERXW� FRPSRVLQJ�PXVLF� IRU� UXQQLQJ��7KH
HYHQW�FXOPLQDWHV�ZLWK�D�ZDOO�VXGGHQO\�EHLQJ�UHPRYHG��UHYHDOLQJ�'ߞ$QJHOR�RQ�D
SUHYLRXVO\� KLGGHQ� VWDJH�� ZLWK� 4XHVWORYH� RQ� GUXPV�� )RJ� PDFKLQH�� WZR� VRQJV
SOD\HG�OLYH��FKHHUV�IURP�WKH�DXGLHQFH��(QG�RI�VKRZ�

'XULQJ�ILHOGZRUN�LQ�1HZ�<RUN�&LW\�LQ�0D\�������ZH�JRW�DFFHVV�WR�D�PHGLD
HYHQW� RUJDQL]HG� E\� 6SRWLI\� WR� SUHVHQW� SODQV� IRU� H[SDQGLQJ� LWV� VHUYLFHV� LQ
UHVSRQVH�WR�LQFUHDVLQJ�FRPSHWLWLRQ�IURP�<RX7XEH��7LGDO��DQG��PRVW�LPSRUWDQWO\�
$SSOH� 0XVLF�� $GGUHVVLQJ� WKH� SUHVV�� LQGXVWU\� H[HFXWLYHV�� DQG� LQYHVWRUV�� &(2
'DQLHO�(N�LQWURGXFHG�PDMRU�DGGLWLRQV�WR�6SRWLI\ߞV�FRUH�EXVLQHVV��7KHVH�LQFOXGHG



WKH� LQWHJUDWLRQ� RI� VKRUW�IRUP� YLGHRV�� SRGFDVWV�� DQG� UDGLR�� UHSUHVHQWLQJ� D� VKLIW
IURP�PDQXDOO\�VHOHFWHG�JHQUHV�WR�DXWRPDWLFDOO\�SHUVRQDOL]HG�SOD\OLVWV��DV�ZHOO�DV
DVHG�RQ�D�WURYH�RI�EHKDYLRUDO�XVHU�GDWD�FROOHFWHG%��ߢ�PRUH�WDUJHWHG�DGYHUWLVLQJߡ
RYHU� WKH� \HDUVߚDQG� RQ� FRQWHQW� GHDOV� ZLWK� WKH� %%&�� &RPHG\� &HQWUDO�� DQG
PXOWLFKDQQHO� QHWZRUNV� VXFK� DV� )XOOVFUHHQ�� 0DNHU� 6WXGLRV�� DQG� 5LJKWVWHUߚ(N
RIIHUHG� D� WRS�GRZQ� FXUDWHG� PHGLD� EXIIHW� DV� D� SUHFRQGLWLRQ� IRU� SURJUDPPDWLF
DGYHUWLVLQJ��D�PHFKDQLVP�XVLQJ�SHUVRQDO�GDWD�DQG�DOJRULWKPV�WR�EX\�DQG�VHOO�DGV�
3URPLVLQJ�WRߡ�VRXQGWUDFN�\RXU�HQWLUH�GD\��DQG�WKHQ�\RXU�HQWLUH�OLIHߢ�DQG�WR�JLYH
�QHZߡ PHDQLQJ� WR� WKH� SKUDVH�� �\VWDߝ WXQHGߢߞ�� (N� FRQVLVWHQWO\� HYRNHG� VFDOH�
5HIHUULQJ� WR� ���ߡ ELOOLRQ� KRXUV� RI� OLVWHQLQJߢ� VLQFH� ODXQFK�� JURZLQJ� QXPEHUV� RI
VXEVFULEHUV��DQG�GHYLFHV� VXFK�DV� VRFLDO� WRROV�DQG�GLVFRYHU\� IHDWXUHV� IRU� IXUWKHU
VFDOLQJ�WKH�VHUYLFH��KLV�SUHVHQWDWLRQ�FXOPLQDWHG�LQ�WKH�FODLP�WKDW6ߡ�SRWLI\�LV�WKH
JURZWK�LQ�VWUHDPLQJ��DQG�WKDW�PHDQV�VR�PXFK�WR�XVߢ��

)LJXUH����



)LJXUH����

)LJXUH����



)LJXUH����
6SRWLI\�PHGLD�HYHQW��1HZ�<RUN��0D\�����������3KRWRJUDSKV�E\�WKH�DXWKRUV�

5HDGLQJ� WKHVH� ILHOG�QRWHV� WKUHH�\HDUV� ODWHU��ZH�UHIOHFW� WKDW� WKH������SURGXFW
ODXQFK�OHIW�DW�OHDVW�WZR�TXHVWLRQV�RSHQ��)LUVW��ZKDW�ZDV�WKH�DFWXDO�SURGXFW�EHLQJ
ODXQFKHG"�:KLOH� FRPPHQWDWRUV� ODUJHO\� WRRN� LW� WR� EH� DERXW� WKH� LQWURGXFWLRQ� RI
YLGHR�VHULHV�SURJUDPPLQJ�DQG�UHODWHG�FRQWHQW�GHDOV�ZLWK�9LFH��&RPHG\�&HQWUDO�
DQG� 0DNHU� 6WXGLRV�� WKLV� FRQWHQW� QHYHU� PDGH� D� ODVWLQJ� LPSUHVVLRQ�� ZLWK� YLHZ
FRXQWV� DV� ORZ� DV� �ߢKXQGUHGVߡ SHU� YLGHR��� +RZHYHU�� WKH� FXUDWHG� SOD\OLVWV� WKDW
PDWFK�ZKDW�OLVWHQHUV�DUH�GRLQJ�DW�FHUWDLQ�SDUWV�RI�WKH�GD\��GHVFULEHG�LQ�FKDSWHU���
UHPDLQ�D�SURPLQHQW�IHDWXUH�RI�6SRWLI\��6HFRQG��WR�ZKRP�ZDV�WKLV�SURGXFW�ODXQFK
DGGUHVVHG"

,Q�RUGHU�WR�DQVZHU�WKHVH�DQG�UHODWHG�TXHVWLRQV��WKLV�FKDSWHU�EHJLQV�E\�EULHIO\
FRQWH[WXDOL]LQJ� 6SRWLI\� ZLWKLQ� D� EURDGHU� KLVWRU\� RI� �ߢIUHHߡ DFFHVV� WR� LQWHUQHW
VHUYLFHV��7KH�FKDSWHU�WKHQ�DGRSWV�D�FRQFHSWXDO�IUDPHZRUN�SURYLGHG�E\�HFRQRPLF
VRFLRORJ\�� D� ILHOG� RI� HPSLULFDO� UHVHDUFK� WKDW� FKDOOHQJHV� WKH� WUDGLWLRQ� RI
QHRFODVVLFDO�DQG�PDLQVWUHDP�HFRQRPLFV���%DVHG�RQ�VXFK�D�GHILQLWLRQ��WKH�FKDSWHU
IRFXVHV�RQ�WKH�RQH�HOHPHQW�RI�6SRWLI\ߞV�PXVLF�PDUNHW�WKDW�KDV�EHHQ�DW�WKH�YHU\
FHQWHU� RI� LQWHUQHW� FXOWXUHߞV� IUHH� GHEDWH� IRU� DOPRVW� WZR� GHFDGHV�� DGYHUWLVLQJ�
3URYLGLQJ�D�GHWDLOHG�HPSLULFDO�DQG�H[SHULPHQWDO�VWXG\�RI�6SRWLI\ߞV�SURJUDPPDWLF
DGYHUWLVLQJߚDQG� DG�WHFK� QHWZRUNVߚZH� ZLOO� VKRZ� WKDW� WDUJHWLQJ� LV� SDUW� RI� D
SURFHVV� WKDW� FRQVLGHUDEO\� H[FHHGV� WKH�PHUH� GLVVHPLQDWLRQ� RI� GLJLWL]HG� VRXQGV�
:H�DOVR�DUJXH�WKDW�6SRWLI\ߞV�SODWIRUP�RU�LQWHUIDFH�LV�QRW�ZKHUH�LWV�PDLQ�PDUNHW



PDWHULDOL]HV�� :KLOH� WKHUH� LV�� RI� FRXUVH�� UHOHYDQW� HFRQRPLF� LQSXW� DQG� RXWSXW
PDQDJHG�YLD�6SRWLI\ߞV�EDFN�HQG�DQG�LQWHUIDFH��WKLV�PDUNHW�LV�LQ�LWVHOI�HPEHGGHG
LQ�D�PRUH�VLJQLILFDQW�RQH� WKDW� LV�QRW�GLUHFWO\�REVHUYDEOH�RQ�RU�YLD�6SRWLI\��7KH
FKDSWHU�FRQFOXGHV�E\�VXJJHVWLQJ�WKDW�WKH�VWXG\�RI�GLJLWDOߡ�IUHH�FXOWXUHߢ�QHHGV�WR
LQFOXGH� D� IRFXV� RQ� WKH� HPEHGGLQJ� RI� PDUNHWV� LQWR� RWKHU� PDUNHWV� DQG
FRQVHTXHQWO\� RQ� WKH� QHJDWLYH� H[WHUQDOLWLHV� XVXDOO\� QRW� FRQVLGHUHG� LQ� SODWIRUP
VWXGLHV��7KH� UHDO� �YDOXH�RIߡ IUHHߢ� LV� WKDW� LW� KHOSHG� VFDOH�6SRWLI\ߞV�PDUNHWSODFHV�
WKH�PRVW�LPSRUWDQW�RI�ZKLFK��ILQDQFH��H[WHQGV�IDU�EH\RQG�PXVLF�

$�%ULHI�+LVWRU\�RI�)UHH

)UHH�LV�WKH�PRVW�FRPPRQ�ZD\�RI�LPDJLQLQJ�WKH�GHOLYHU\�RI�LQIRUPDWLRQ�YLD�WKH
LQWHUQHW�WRGD\��,Q�WKLV�YLHZ��GLJLWDO�FXOWXUH�ODUJHO\�RZHV�LWV�FXOWXUDO�VSHFLILFLW\�WR
WKH� DEVHQFH� RI� D� FRPPHUFLDO� UHYHQXH�PRGHO� IRUߚDQG� SULYDWH� RZQHUVKLS� RIߚ
JOREDO� FRPPXQLFDWLRQ� LQIUDVWUXFWXUH�� 7KHRULVWV� VXFK� DV� /DUU\� 'RZQHV�� 3KLOLS
+RZDUG�� -HII� -DUYLV�� &KDUOHV� /HDGEHDWHU�� -HUHP\� 5LINLQ�� &OD\� 6KLUN\�� 'RQ
7DSVFRWW�� DQG�$QWKRQ\�:LOOLDPV� KDYH� YLYLGO\� GHVFULEHG� WKH� LQWHUQHW� DV� HQGLQJ
WKH�UXOH�RI�PRQRSROLHV�DQG�LQVSLULQJ�GHFHQWUDOL]HG�PHGLD�IORZV���$�GHFDGH�DJR�
XVLQJ� H[DPSOHV� VXFK� DV� :LNLSHGLD� RU� WKH� IUHH� DQG� RSHQ�VRXUFH� VRIWZDUH
PRYHPHQW�� <RFKDL� %HQNOHU� IDPRXVO\� DUJXHG� IRU� WKH� LQWHUQHW� DV� D� IUHH
LQIRUPDWLRQ� HFRORJ\�� ZKHUH� WKH� �ߢRXWSXWVߡ DUH� �\XVXDOOߡ QRQSURSULHWDU\ߢ� DQG
ZKHUH� �IUHHߡ DFFHVV� WR� D� VHW� RI� WKH� EDVLF� LQVWUXPHQWDOLWLHV� RI� HFRQRPLF
RSSRUWXQLW\ߢ�LV�SURYLGHGߡ��)URP�WKH�SHUVSHFWLYH�RI�D�VRFLHW\ߞV�ZHOIDUHߢ��%HQNOHU
VWDWHGߡ��WKH�PRVW�HIILFLHQW�WKLQJ�ZRXOG�EH�IRU�WKRVH�ZKR�SRVVHVV�LQIRUPDWLRQ�WR
JLYH�LW�DZD\�IRU�IUHHߚRU�UDWKHU��IRU�WKH�FRVW�RI�FRPPXQLFDWLQJ�LW�DQG�QR�PRUHߢ��
6XEVHTXHQWO\��WKH�LGHDV�RI�WKH�LQWHUQHW�DV�D�FRPPRQ�FDUULHU�RI�IUHHGRP�RI�VSHHFK
DQG� RI� JUDWLV� DFFHVV� WR� DOO� VRUWV� RI� FXOWXUDO� SURGXFWLRQ� KDYH� RIWHQ� FRPH� WR� EH
FRQIODWHG�� ,Q� GDLO\� SDUODQFH�� IUHH� QRZ� HTXDOV� D� SULFH� WDJ� RI� ]HUR� IRU� RQOLQH
VHUYLFHV�RU�SURGXFWV� WKDW�DUHߚRU�DSSHDU� WR�EHߚIUHH� WR�XVH�DQG� IUHH�RI�FKDUJH�
7KLV� SULFH� WDJ� LV� YDULRXVO\� DWWDFKHG� WR� HPDLO�� EORJV�� VRIWZDUH�� QHZV�� JDPHV�
VRFLDO� QHWZRUNLQJ�� RQOLQH� VWRUDJH�� VFKRODUVKLS�� ERRNV�� ILOP�� WHOHYLVLRQ�� DQG
PXVLF�

+LVWRULFDOO\�� LQ� WKH� FDVH� RI� PXVLF�� WKH� DGYHQW� RI� IUHH� FDQ� EHHQ� WUDFHG� WR
XQDXWKRUL]HG�VHUYLFHV�VXFK�DV�1DSVWHU�DQG�SHHU�WR�SHHU�ILOH�VKDULQJ��DV�ZHOO�DV�WR
D� VXEVHTXHQW� FXOWXUDO� VKLIW� IURP� RZQHUVKLS� RI� UHFRUGHG� PXVLF� WR� DXWKRUL]HG
DFFHVV�RI�YDVW�PXVLF�FDWDORJV��6LQFH�������WKLV�FRQFHSWXDO�VKLIW�IURP�RZQHUVKLS
WR�DFFHVV�KDV�EHHQ�DFFRPSDQLHG�E\�6SRWLI\ߞV�DWWHPSW� WR�HQJLQHHU�D�VKLIWߡ�IURP



DFFHVV�WR�FRQWH[Wߢ���LQ�WKH�VHQVH�RI�XVLQJ�PXVLF�DV�VXFK�D�FRQWH[W�IRU�GHYHORSLQJ
D�EXVLQHVV�PRGHO�EDVHG�RQ�DGYHUWLVLQJ�UHYHQXH�DQG�VXEVFULSWLRQV��7KH�KLVWRU\�RI
WKHVH�FRQFHSWXDO�VKLIWV�LV�VLJQLILFDQW�DQG�ZRUWK�FORVHU�VFUXWLQ\�

7KH� LGHD� RI� IUHH� DFFHVV� WR� LQIRUPDWLRQ� LV� RIWHQ� WUDFHG� EDFN� WR� WKH� IDPRXV
����V� KDFNHU� VORJDQ� �QIRUPDWLRQ,ߡ ZDQWV� WR� EH� IUHHߢ��� %\� WKH� PLG�����V�
KRZHYHU�� LW� KDG� DOUHDG\� WXUQHG� LQWR� D� F\EHU�OLEHUWDULDQ�PDUNHW� SURSRVLWLRQ� WKDW
QRW�RQO\�HQYLVLRQHG�Dߡ�WROO�IUHHߢ�F\EHUVSDFH�IRUߡ�QHWL]HQVߚߢWR�UHFDOO� WKH� WKHQ�
SURPLQHQW�MDUJRQߚEXW�DOVR�DQ�H[SOLFLW�WUDGH�RII�EHWZHHQ�XVHUV�DQG�DGYHUWLVHUV��
,Q�RSWLQJ�IRU�IUHH�DFFHVV��XVHUV�ZHUH�LQFUHDVLQJO\�DVNHG�WR�DJUHH�WR�D�PRGHO�WKDW
ZRXOG�H[FKDQJH�WKHLU�SHUVRQDO�GDWD�IRU�WKHߡ�HQKDQFHG�WDUJHWLQJ�RI�RQOLQH�DGVߢ���
:KLOH� WDUJHWLQJ� FDSDELOLWLHV� KDYH� PDVVLYHO\� LQFUHDVHG� VLQFH� WKH� DGYHQW� RI� WKH
VRFLDO�ZHE�LQ�������GLVSOD\�DG�WDUJHWLQJ�DOUHDG\�H[LVWHG�LQ�WKH�PLG�����V����6XFK
SHUVRQDOL]HG�DG�WDUJHWLQJ�ZDV�VHHQ�DV�D�PDMRU�SURPLVH�RI�WKH�LQWHUQHW��PDUNLQJ�D
EUHDN�ZLWK�HDUOLHU�PDVV�DGYHUWLVLQJ�SULQFLSOHV��$OVR��LQLWLDO�DWWHPSWV�LQ������E\
WKH�:DOO�6WUHHW�-RXUQDO�DQG�6ODWH�WR�LQWURGXFH�VXEVFULSWLRQV�DIWHU�D�SHULRG�RI�IUHH
DFFHVV�KDG�IDLOHG�GUDPDWLFDOO\����7KH�FRQVHQVXV�ZDV��LQ�VKRUW��WKDW�LI�WKH�LQWHUQHW
ZDQWHG�WR�JURZ��LW�KDG�WR�EHߡ�DG�VXSSRUWHGߢ�

7KH� VKLIW� IURP� RZQHUVKLS� WR� DFFHVV�� LQ� RWKHU� ZRUGV�� ZHQW� DORQJ� ZLWK� DQ
HFRQRPLHV�RI�VFDOH�DSSURDFK�WR�FXOWXUDO�FRQWHQW�GLVWULEXWLRQ��EDVHG�RQ�SURMHFWHG
QHZ�UHYHQXH�VWUHDPV�IURP�DG�WDUJHWLQJ��7KH�WHUP�HFRQRPLHV�RI�VFDOH�UHIHUV�WR�DQ
HFRQRPLF� V\VWHP� EDVHG� RQ� GLPLQLVKLQJ� PDUJLQDO� FRVWV�� WKDW� LV�� DQ� H[SHFWHG
GHFUHDVH� LQ� WKH� FRVW� RI� SURGXFWLRQ� IRU� DQ\� DGGLWLRQDO� FRS\� RU� XQLW� RI� DQ� LWHP
SURGXFHG�� 1HZVSDSHUV�� ILOPV�� DQG� VRQJV� ZHUH� HQYLVLRQHG� DV� PDUNHWV� ZLWK
XQOLPLWHG�VFDODELOLW\��VLQFH�FRSLHV�FRXOG�EH�PDGH�DYDLODEOH�DW�QR�FRVW�SHU�FRS\ߚ
DIWHU� WKH� ILUVW� RQH� KDG� EHHQ� SURGXFHGߚSUHPLVHG� RQ� JOREDO� DFFHVV� DV� D
SUHFRQGLWLRQ�IRU�VXFK�XQOLPLWHG�JURZWK���

7XUQHG�LQWR�D�PDUNHW�PRGHO�IRU�WKH�HPHUJLQJ�GLJLWDO�HFRQRP\��IUHH�WKXV�FDPH
WR� VLJQLI\� D� FXULRXV� VKLIW� IURP� ZKDW� LW� KDG� PHDQW� SUHYLRXVO\�� WKDW� LV�� SXEOLF
HFRQRPLHV�DQG�QRQSURILW�RUJDQL]DWLRQV����)UHH�DOVR�FDPH�WR�PHDQ�ERWK�JUDWLV�DQG
YROXQWDU\��LQ�WKH�VHQVH�RI�EHLQJ�IUHH�WR�WKH�FRQVXPHU�DQG�YROXQWDULO\�JLYHQ�WR�WKH
DGYHUWLVHU��)RU�LQVWDQFH��LQ�������WKH�ZHEPDLO�VHUYLFH�+RWPDLO�ZDV�ZLGHO\�WRXWHG
DV�DQ�LQQRYDWLRQ�IRU�H[FKDQJLQJ�D�IUHH�ZHE�EDVHG�HPDLO�DFFRXQW�IRU�WKH�IUHH�RU
��RIߢYLUDO�SURPRWLRQߡ LWV�YHU\�RZQ�VHUYLFH�E\�DXWRPDWLFDOO\� DGGLQJ�D� WDJOLQH� WR
HDFK�HPDLO��6XEVHTXHQWO\��FRPSDQLHV�VXFK�DV�*RRJOH��<RX7XEH��)DFHERRN��DQG
6SRWLI\�FDPH� WR�EH�NQRZQ�DV�EXLOGLQJ�RQ�D�VLPLODUߡ�WZR�VLGHG�PDUNHWߢ�PRGHO�
ZKHUHE\�D�SODWIRUP�HVWDEOLVKHV�DQ�H[FKDQJH�EHWZHHQ�WZR�GLIIHUHQW�W\SHV�RI�XVHUV
WKDW�YDOXH�HDFK�RWKHUߞV�SUHVHQFH��ZLWKRXW� WKLV� UHODWLRQ�EHLQJ�RQH�RI�EX\HUV�DQG



VHOOHUV���
,Q� WKHRU\�� LW� LV� WKH� SODWIRUP� WKDW� LQFHQWLYL]HV� YDOXDEOH� EHKDYLRU� EHWZHHQ

IRUPHUO\� GLVFRQQHFWHG� SDUWLHVߚOLNH� �Dߡ VSDFH� ZKHUH� SHRSOH� PHHW� DQG� QRW� MXVW
ZKHUH� WUDGH� WDNHV� SODFHߢ���� ,Q� SUDFWLFH�� WKLV� KDV� RIWHQ� DPRXQWHG� WR� D� PRGHO
VLPLODU� WR� DG�ILQDQFHG� QHZVSDSHUV� RU� WHOHYLVLRQ�� ZKHUHLQ� IUHH� SURJUDPPLQJ
DOORZV�WKH�VDOH�RI�DXGLHQFHV�WR�DGYHUWLVHUV��)RU�<RX7XEH��)DFHERRN��6SRWLI\��DQG
PDQ\�RWKHU� VHUYLFHV�� WKLV� LV�ZKDW� WKH� VKLIW� IURP�DFFHVV� WR� FRQWH[W� KDV� LPSOLHG�
+HQFH��XQGHUVWRRG�DV�D�PDUNHW�PRGHO��IUHH�ZDV�SUHPLVHG�RQ�WKH�DVVXPSWLRQ�WKDW
WKH� H[FKDQJH� YDOXH� RI� FXOWXUDO� SURGXFWLRQ� LWVHOI� FRXOG� EH� QHJOHFWHG�� 9LGHRV�
ERRNV��PXVLF��DQG�SHUVRQDO�GDWD�FRXOG�EH�JLYHQ�DZD\�ZLWKRXW�FKDUJH��LQ�RUGHU�WR
HQDEOH�SODWIRUP�RZQHUV�WR�FDSLWDOL]H�RQ�WKH�PDUNHWV�WKH\�KDG�FUHDWHG��$OWKRXJK
FRS\ULJKW�LQIULQJHPHQW�FODLPV�ZHUH�EURXJKW�XS�LQ�WKH�HDUO\�KLVWRULHV�RI�<RX7XEH
DQG� 6SRWLI\���� WKHVH� DQG� RWKHU� VHUYLFHV� TXLFNO\� VXFFHHGHG� LQ� HVWDEOLVKLQJ
WKHPVHOYHV�DV�PHGLDWRUV�EHWZHHQ�IUHH�XVHUV�DQG�DGYHUWLVHUV��$V�ZH�GLVFXVVHG�LQ
FKDSWHU����WKH�K\SH�DURXQG�6SRWLI\�LQWHQVLILHG�GXULQJ�������ZKHQ�LW�ZDV�UXPRUHG
WKDW�WKH�QHZ�VHUYLFH�ZRXOGߡ�PDNH�PXVLF�IUHHߢ�E\�UHO\LQJ�RQ�DGYHUWLVLQJ��7KXV�
6SRWLI\� LV� RIWHQ� VLQJOHG� RXW� DV� D� FRPSDQ\� WKDW� SRVLWLYHO\� DIIHFWHG� VXSSO\� DQG
GHPDQG�E\�EULQJLQJ�PRUH�PXVLF�WR�PRUH�OLVWHQHUV��GHFUHDVLQJ�PDUJLQDO�DQG�IL[HG
FRVWV�� DQG� H[SORLWLQJ� WKH� VR�FDOOHG� LQGLUHFW� SRVLWLYH� H[WHUQDOLWLHV� EHWZHHQ
GLIIHUHQW�VLGHV�RI�WKH�PDUNHW���

,Q�WKLV�YLHZ��6SRWLI\�KDV�HQDEOHG�DGYHUWLVHUV�WR�EHQHILW�IURP�WKH�SUHVHQFH�RI
PDQ\� FRQVXPHUV��ZKLOH� FRQVXPHUV� QRZ� EHQHILW� LQ� WKHLU� GLVFRYHU\� RI� SURGXFWV
DQG�VHUYLFHV�IURP�PDQ\�DGYHUWLVHUV��%XW�ZKDW�DUH�WKH�EHQHILWV�IRU�PXVLFLDQVߚRU
FXOWXUDO� SURGXFHUV� PRUH� JHQHUDOO\ߚZKRVH� FRQWHQW� LV� WKH� LQFHQWLYH� DWWUDFWLQJ
ERWK� VLGHV"�&KULV�$QGHUVRQ�� SUREDEO\� WKH�PRVW� DUGHQW� SURSRQHQW� RI� WKH�PRGHO
WKDW� LGHQWLILHG� WZR�VLGHG� PDUNHWV� ZLWK� DG�VXSSRUWHG� PHGLD�� FODLPHG� WKDW
WHFKQRORJ\� KDG�PDGH� JUDWLV� DFFHVV� WR� FXOWXUH� LQHYLWDEOH�� $QQRXQFLQJ� D� PDMRU
UHYLYDO� DQG� �VKLIWߡ WR� DG�VXSSRUWHG� FRQWHQWߢ� LQ�KLV� ERRN��)UHH��7KH�)XWXUH�RI�D
5DGLFDO� 3ULFH� ��������$QGHUVRQ� IRXQG� WKDW� IUHH� ZDV� QRZ� VLPSO\� D� JLYHQ�� QRW
OHDVW�RI�DOO�IRU�PXVLF�V�VRPHWKLQJ�WKH\�GR�IRUߞ�LWߨ�0XVLF�LV�QRWKLQJ�WR�SD\�IRUߡ�
RWKHU� UHDVRQV�� IURP� IXQ� WR� FUHDWLYH� H[SUHVVLRQ��:KLFK�� RI� FRXUVH�� KDV� DOZD\V
EHHQ�WUXH�IRU�PRVW�PXVLFLDQV�DQ\ZD\ߢ���

2YHU� WKH� SDVW� GHFDGH�� VXFK� YLHZV� DQG� WKH� HFRQRPLF�PRGHOV� RQ�ZKLFK� WKH\
UHO\�KDYH�EHHQ�ZLGHO\�FULWLFL]HG��:KHQ�LW�FRPHV�WR�6SRWLI\��D�VXEVWDQWLDO�SDUW�RI
WKLV� FULWLFLVP� KDV� EHHQ� GLUHFWHG� DJDLQVW� ORZ� UR\DOW\� UDWHV� FDXVHG� E\� WKH
FRPSDQ\ߞV� VR�FDOOHG� SUR� UDWD� UHYHQXH� VKDUH� DSSURDFK�� 3UR� UDWD� PHDQV� WKDW
UHYHQXHV� UHFHLYHG� E\� WKH� VWUHDPLQJ� VHUYLFH� DUH� GLYLGHG� WR� WKH� ULJKWV� KROGHUV



EDVHG�RQ�KRZ�PDQ\�DSSURYHG�SOD\V�D�FHUWDLQ�WUDFN�KDV�LQ�UHODWLRQ�WR�DOO�WKH�RWKHU
WUDFNV�SOD\HG�DW� WKH�VDPH� WLPH��3RSXODULW\��FDWDORJ�VL]H��DQG�FDWDORJ�RZQHUVKLS
PDWWHU�� DQG� WKH� DSSURDFK� FRQVHTXHQWO\� EHQHILWV�PDMRU� ODEHOVߚQRW� LQGHSHQGHQW
PXVLFLDQV����/LVWHQHUV�KDYH�DOVR�QHYHU�YDOXHG�WKH�SUHVHQFH�RI�DGYHUWLVHUV�LQ�WKH
ZD\� VXJJHVWHG�E\�HFRQRPLFV�� DV�GRFXPHQWHG�E\�FRQWLQXRXV�FRPSODLQWV�ZLWKLQ
WKH�6SRWLI\�FRPPXQLW\�UHJDUGLQJ�WKH�IUHTXHQF\��UHSHWLWLYHQHVV��DQG�ORXGQHVV�RI
DXGLR�DGVߚHVSHFLDOO\�LQ�UHJDUG�WR�WKH�ODFN�RI�SURSHU�DG�WDUJHWLQJ���

)XUWKHUPRUH�� DGYHUWLVLQJ� QHYHU� IXOO\� VXSSRUWHG� 6SRWLI\ߞV� IUHH� WLHU�� VLQFH� LW
IDLOHG�WR�JHQHUDWH�VXIILFLHQW�UHYHQXH�WR�SD\�IRU�JUDWLV�DFFHVV����,Q�������6SRWLI\ߞV
GHFODUHG� �EHVWߡ \HDU� HYHUߢ�� DG� UHYHQXH� DFFRXQWHG� IRU� RQO\� ����� SHUFHQW� RI� WRWDO
LQFRPH�� ZLWK� WKH� UHPDLQLQJ� ����� SHUFHQW� FRPLQJ� IURP� SHRSOH� SD\LQJ� IRU
SUHPLXP� DFFRXQWV���� 6SRWLI\� KDV� ORQJ� H[SHULPHQWHG� ZLWK� YDULRXV� ߢIUHHPLXPߡ
PRGHOV� WKDW� FRPELQH� IUHH� ZLWK� VXEVFULSWLRQ� DFFHVV�� ,Q� ������ IRU� LQVWDQFH�� WKH
FRPSDQ\� RIIHUHG� IRXU� GLVWLQFW� WLHUV� RI� VHUYLFH�� WZR� RI� ZKLFK� LQYROYHG� IUHH
DFFHVV����<HW�WKH�QRWLRQ�RI�IUHHPLXP�DOVR�ODUJHO\�IHOO�VKRUW�RI�H[SHFWDWLRQV��ZLWK
WKH�UHVXOW�WKDW�6SRWLI\�VWLOO�ORVW�PRQH\�IRU�PRUH�WKDQ�D�GHFDGH���

7KH� 6SRWLI\� FRQWH[W� PDNHV� FOHDU� WKH� OLPLWDWLRQV� RI� WKH� WZR�VLGHG� PDUNHW
PRGHO� LWVHOI��ZKLFK�HQYLVLRQHG�DQG�WKHQ�VWUXFWXUHG�PDUNHW�DFWLYLWLHV� LQ� WKH�ILUVW
SODFH����$QGHUVRQ�DQG�KLV�PDQ\�IROORZHUV�LQ�EXVLQHVV�DQG�DFDGHPLD�VWUDWHJLFDOO\
GRZQSOD\HG� WKH�SRVVLEOH�QHJDWLYH�H[WHUQDOLWLHV� WKDW�KDYH�� LQ�D� VRPHZKDW� LURQLF
WZLVW�� QRZ� WXUQHG� LQWR� WKH� PRVW� ZLGHO\� REVHUYHG� FRQVHTXHQFHV� RI� WKLV
GHYHORSPHQW�� VXFK� DV� SULYDWH� GDWD� EURNHUDJH�� SODWIRUP� FDSLWDOLVP�� DQG� WKH
XQUHJXODWHG� JOREDO� SUROLIHUDWLRQ� RI� LQWHUPHGLDULHV���� ,I� LW� LV� IDLU� WR� VD\� WKDW� WKH
WZR�VLGHG�PDUNHW�PRGHO�KDV�IDLOHG�WR�DFFRXQW�IRU�WKH�G\QDPLFV�WKDW�KDYH�FRPH
WR�GULYH�WKH�GLJLWDO�HFRQRP\��ZKDW�DUH�LWV�IODZV"�:LWKLQ�HFRQRPLFV��WKH�DQVZHU
KDV�EHHQ�WR�DGMXVW�DQG�WR�H[SDQG�WKH�WZR�VLGHG�PDUNHW�PRGHO�E\�VXJJHVWLQJ�WKH
QHHG�IRU�FRQFHSWXDO�H[WHQVLRQV�IRU�GHVFULELQJ�YDULRXV�SODWIRUPV�RU�E\�H[WHQGLQJ
IURP� D� WZR�� RU� WKUHH�VLGHG� PDUNHW� DSSURDFK� WR� D� PXOWLVLGHG� RQH��:KLOH� VXFK
DGMXVWHG� PRGHOV� NHHS� HQDEOLQJ� HQWUHSUHQHXUV� WR� RSHUDWLRQDOL]H� QHWZRUN
HFRQRPLFV� DQG� RWKHU� WKHRULHV�� WKH\� IDLO� WR� DFFRXQW� IRU� DQ\WKLQJ� WKDW� LV� QRW
FRQWDLQHG�LQ�WKH�PRGHO��,W�LV�WKH�DEVWUDFWLRQ�RI�WKH�PDUNHW�LWVHOI�WKDW�FRQILQHV�DQ
XQGHUVWDQGLQJ�RI�GLJLWDO�HFRQRPLHV�WR�IRUPV�RI�SODWIRUP�PHGLDWHG�H[FKDQJH�

:KDW� LV�QHHGHG�� LQ�RWKHU�ZRUGV�� LV� D�SURSHU� HPSLULFDO�GHVFULSWLRQ�RI�GLJLWDO
PDUNHWV��+RZ� LV�PXVLF� SXW� RQ� WKH�PDUNHW� WRGD\"�$� JURZLQJ� ERG\� RI�ZRUN� LQ
FRPPXQLFDWLRQ�DQG�PHGLD�VWXGLHV�DWWHPSWV�WR�DQVZHU�WKLV�TXHVWLRQ�DERXW�PXVLFߞV
FRPPRGLILFDWLRQ��2Q� WKH� RQH� KDQG�� WKLV� LQFOXGHV� LQGXVWU\�RULHQWHG� VFKRODUVKLS
EDVHG� RQ� LQWHUYLHZV� ZLWK� PXVLF� LQGXVWU\� SURIHVVLRQDOV� WKDW� IRFXV� RQ� KRZ� WKH



PXVLF� FRPPRGLW\� FDQ� EH� VXFFHVVIXOO\�PRQHWL]HG����2Q� WKH� RWKHU� KDQG�� PHGLD
KLVWRULDQV�VXFK�DV�-RQDWKDQ�6WHUQH�DQG�-HUHP\�:DGH�0RUULV�KDYH�SURYLGHG�PRUH
FULWLFDO�YLHZV�RQ�WKH�GLJLWL]DWLRQ�RI�PXVLF��IRFXVLQJ�RQ�SDUWLFXODU�PHGLD�IRUPDWV�
LQWHUIDFHV��DIIRUGDQFHV��DQG�VRFLDO�SUDFWLFHV����0RUULV�KDV�SURYLGHG�D�SDUWLFXODUO\
GHWDLOHG�DFFRXQW�RI�ZKDW�KH�GHVFULEHV�DV�WKHߡ�GLJLWDO�PXVLF�FRPPRGLW\ߢ��DUJXLQJ
WKDW� RQFH� GLJLWL]HG��PXVLF� DOZD\V� UHPDLQV� WKH� VDPH� W\SH� RI� FRPPRGLW\�� )URP
WKLV�SHUVSHFWLYH��GLIIHUHQFHV�EHWZHHQ�VWUHDPLQJ�DQG�GRZQORDGLQJ�DUH�QHJOHFWHG
DQG�WKH�LQWHUIDFHV�RI�6SRWLI\�RU�L7XQHV�DUH�PHUHO\�XQGHUVWRRG�DV�DQ�DUHQD�ZKHUH
DQ� DOUHDG\� FRPPRGLILHG� REMHFW� DSSHDUV���� $OWKRXJK� WKH� FRPPRGLILFDWLRQ� RI
PXVLF� LV� QRW� HQWLUHO\� GHWHUPLQHG� E\� WKH� WHFKQR�HFRQRPLF� VHWWLQJ� RI� D� JLYHQ
SODWIRUP�� GLIIHUHQFHV� LQ� WKH� LQWHUDFWLRQ� GHVLJQ�� EXVLQHVV� PRGHOV�� FRUSRUDWH
VWUDWHJLHV��RU�DFWRUV�LQYROYHG�LQ�6SRWLI\��RU�DQ\�RWKHU�PHGLD�FRPSDQ\ߞV�VHUYLFH�
PDWWHU�FRQVLGHUDEO\�

:KHQ� 0RUULV� DQG� RWKHU� VFKRODUV� WDNH� LW� IRU� JUDQWHG� WKDW� LW� LV� WKH� VDPH
FRPPRGLW\� WKDW� LV�PDGH� DYDLODEOH� E\� ��L7XQHVߡ 6SRWLI\�� DQG�PDQ\� RWKHU� GLJLWDO
UHWDLOHUVߢ���� WKH� XQGHUO\LQJ� QRWLRQ� LV� WKDW� 6SRWLI\� LV� LQGHHG� D� UHWDLOHU�� RU
GLVWULEXWRU�RI�FRPPRGLWLHV�SURGXFHG�HOVHZKHUH��7KH�UHWDLO�EXVLQHVV�LV�EDVHG�RQ
WKH�EX\LQJ�DQG�UHVHOOLQJ�RI�LGHQWLFDO�JRRGV��$Q\�FRPSDQ\�WKDW�VHOOV�FRPPRGLWLHV
WKDW�DUH�VXEVWDQWLDOO\�GLIIHUHQW�IURP�WKRVH�LW�KDV�ERXJKW�LV�HYLGHQWO\�DOVR�HQJDJHG
LQ� VRPH� IRUP� RI� SURGXFWLRQ�� $V� WKLV� FKDSWHU� GHPRQVWUDWHV�� 6SRWLI\� LQGHHG
FKDQJHV�WKH�VXEVWDQFH�DQG�IRUP�RI�PXVLF�DV�D�FRPPRGLW\�WR�VXFK�D�GHJUHH�WKDW�LW
FDQQRW�EH�VHHQ�DV�D�PHUH�GLVWULEXWRU��$V�ZH�KDYH�VKRZQ�SUHYLRXVO\�LQ�WKLV�ERRN�
WKH� WXUQLQJ� SRLQW� FDPH� ZLWK� WKH� LQWURGXFWLRQ� RI� SHUVRQDOL]HG� PXVLF
UHFRPPHQGDWLRQV�LQ������DQG�������$W�WKH�VDPH�WLPH��6SRWLI\�LV�DOVR�LQYROYHG
LQ� PDUNHW� DFWLYLWLHV� UHODWHG� WR� WKH� GLVVHPLQDWLRQ� RI� PXVLF�� +RZ� LV� RQH� WR
HPSLULFDOO\� JUDVS�6SRWLI\ߞV� WZLVWHG�PDUNHW� UHDOLWLHV"�:KHUH� LV� WKH�PDUNHW�� DQG
ZKDW�LV�DFWXDOO\�EHLQJ�VROG"

(QWHULQJ�WKH�0DUNHW

7KH� EHVW�ZD\� WR� EHJLQ� DQ� HPSLULFDO� HQFRXQWHU�ZLWK�PDUNHW� DFWRUV� LV� WR� GHILQH
ZKDW�LV�PHDQW�E\�WKH�QRWLRQ�RI�WKH�PDUNHW��,Q�GUDZLQJ�IURP�YDULRXV�ZRUNV�ZLWKLQ
HFRQRPLF�VRFLRORJ\��3DWULN�$VSHUV�VXJJHVWV�WKLV�VLPSOH�GHILQLWLRQ��PDUNHW�LV$ߡ�
D� VRFLDO� VWUXFWXUH� IRU� WKH� H[FKDQJH�RI� ULJKWV� LQ�ZKLFK�RIIHUV� DUH� HYDOXDWHG� DQG
SULFHG��DQG�FRPSHWH�ZLWK�RQH�DQRWKHUߢ����.H\�KHUH� LV� WKH�QRWLRQ�RI�PDUNHW�DV�D
IRUP� RI� RUGHU�� IRU� �LWߡ LV� RQO\� ZKHQ� WKHUH� LV� RUGHU� WKDW� ZH� FDQ� VSHDN� RI� D
PDUNHWߢ����$V�D�IRUP�RI�RUGHULQJ�RI�HFRQRPLF�NQRZOHGJH�DQG�DFWLYLWLHV��PDUNHWV



LPSO\� D� SODFH� �RU� IRUXP�� ZKHUH� JRRGV� RI� DQ\� NLQG� FDQ� EH� H[FKDQJHG� LQ� D
YROXQWDU\�� SHDFHIXO�� DQG� WUDQVSDUHQW� ZD\�� EDVHG� RQ� OHJLWLPDWH� SURSHUW\� ULJKWV�
IUHH�FKRLFH��DQG�SXEOLF�SULFHV��0DUNHWV�DOVR�WHQG�WR�JR�E\�VRPH�QDPH��LQGLFDWLQJ
WKDW�WKH\�DUH�DERXW�RQH�NLQG�RI�WKLQJ�DQG�QRW�DQRWKHU�DQG�WKDW�WKHUH�LV�VWDELOLW\�RU
H[WHQVLRQ�RYHU�WLPHߚD�PDUNHW�IRU�XVHG�ERRNV�WRGD\�ZLOO�QRW�WXUQ�LQWR�D�PDUNHW
IRU�ILVK�WRPRUURZ��6XFK�VWDELOLW\��RU�LQVWLWXWLRQDOL]DWLRQ�RI�D�JLYHQ�PDUNHW��HYHQ
SHUWDLQV�WR�UHFXUULQJ�VRFLDO�UROHV�ZKHUH�WKH�PDUNHW�LGHQWLW\�RI�HDFK�DFWRU�LV�HLWKHU
WLHG�WR�RQO\�RQH�VLGH�RI�WKH�PDUNHW�RU�ZKHUH�WKH�UROHV�RI�EX\HUV�DQG�VHOOHUV�PD\
EH� VZLWFKHG�� ,Q� WKLV�ZD\��PRVW�PDUNHWV� DUH� �IL[HGߡ UROH�PDUNHWVߢ�� DFFRUGLQJ� WR
$VSHUV��D�FDU�PDQXIDFWXUHU�KDV�DQ�LGHQWLW\�WLHG�WR�WKH�UROH�RI�WKH�VHOOHU�RI�FDUV�LQ
WKH� FRQVXPHU� PDUNHW�� ZKLOH� LQ� D� VWRFN� H[FKDQJH� �RU� �VZLWFK�UROHߡ PDUNHWߢ�
EX\HUV�DQG�VHOOHUV�FKDQJH�SODFHV�RYHU�WKH�GD\����,Q�VKRUW��IRU�D�PDUNHW�WR�H[LVW�LW
PXVW�EH�FOHDU�ZKDW�LV�WUDGHG�LQ�WKH�PDUNHW��WKHUH�PXVW�EH�UXOHV�JRYHUQLQJ�ZKDW
�DQG�ZKDW�QRW��WR�GR�DQG�E\�ZKRP��DQG�RIIHUV�PXVW�REWDLQ�HFRQRPLF�YDOXH�LQ�WKH
PDUNHW�WKURXJK�SURFHGXUHV�RI�FRPSHWLWLRQ�DQG�HYDOXDWLRQ�

7KLV� FRQFHSWXDO� IUDPHZRUN� WKXV� SRVLWV� WKDW� PDUNHWV� DUH� SULPDULO\
FRRUGLQDWLRQ�GHYLFHV��0DUNHWV�FRUUHODWH�DQG�DUUDQJH�HFRQRPLF� LQWHUHVW� LQ�PDQ\
ZD\V��E\� ORFDWLQJ�PDUNHW�DFWLYLW\�DW� D�FHUWDLQ� VLWH� �YLUWXDO�RU� UHDO�� DQG� WKURXJK
SULFLQJ�� WKH�GHILQLWLRQ�RI� UROHV��DQG�PXWXDO�DJUHHPHQW�RQ�ZKDW� LV�EHLQJ� WUDGHG�
&RRUGLQDWLRQ�FDQ�DOVR� WDNH�RQ�GLIIHUHQW�IRUPV��$SDUW� IURP�PDUNHWV� WKHPVHOYHV�
HFRQRPLF�EHKDYLRU�FDQ�EH�FRRUGLQDWHG�WKURXJK�IRUPV�RI�UHFLSURFLW\��RU�QHWZRUNV�
DQG�WKURXJK�UHGLVWULEXWLRQ��RU�KLHUDUFK\��:KLOH�D�PDUNHW�KDV�EX\HUV�DQG�VHOOHUV��D
QHWZRUN�LPSOLHV�RSHQ�DQG�UHFLSURFDO�LQWHUDFWLRQ�ZLWKRXW�FHQWUDO�FRQWURO�ZLWKLQ�D
ODUJHU�FXOWXUDO�VHWWLQJ��DV�RSSRVHG�WR�D�KLHUDUFK\��RU�GHFLVLRQ�EDVHG�DV\PPHWULFDO
RUGHU��� VXFK� DV� D� FRUSRUDWH� RUJDQL]DWLRQ�� 0DUNHW�� QHWZRUN�� DQG� KLHUDUFK\� DUH
LGHDO�W\SH�DEVWUDFWLRQV�WR�GHVFULEH�YDULRXV�GHJUHHV�RI�IRUPDOL]DWLRQ�DQG�FRQWURO�
WKH\� DUH� UHJXODUO\� PL[HG� LQ� WKH� UHDO� ZRUOG�� 0DUNHWV� WKXV� PD\� WDNH� RQ� WKH
FKDUDFWHU�RI�QHWZRUNV�RU�KLHUDUFKLHV��DV�LPSOLHG�LQ�WKH�QRWLRQ�RI�WKH�WZR�VLGHG�RU
QHWZRUNHG�PDUNHW����0DUNHWV�DOVR�QHYHU�H[LVW�LQ�LVRODWLRQ��RQH�PDUNHW�LV�DOZD\V
HPEHGGHG� LQ� RWKHU� PDUNHWV�� DV� ZKHQ� D� FDU� PDQXIDFWXUHU� VHOOV� YHKLFOHV� LQ� D
FRQVXPHU�PDUNHW�ZKLOH�EX\LQJ�ODERU�LQ�D�GLIIHUHQW�PDUNHW�

:KLOH�SURYLGLQJ�D�XVHIXO�DSSURDFK�IRU�GHVFULELQJ�PDUNHWV�LQ�JHQHUDO��WKH�LGHD
RI�PDUNHWV� DV� VRFLRHFRQRPLF� FRRUGLQDWLRQ� GHYLFHV� LV� QRW� HDVLO\� WUDQVODWHG� LQWR
WKH� UHDOLWLHV� RI�PXVLF� VWUHDPLQJ� DQG� WKH� 6SRWLI\�PDUNHWSODFH�� $VSHUVߞV� VLPSOH
TXHVWLRQVߡߚ:KDW� LV� WKH�PDUNHW� DERXW"ߢ� DQGߡ�+RZ�DUH� WKLQJV�GRQH"ߚߢGR�QRW
OHDG� WR� HTXDOO\� VWUDLJKWIRUZDUG� DQVZHUV����*LYHQ� WKH� DEVHQFH� RI� SXEOLF� SULFLQJ
IRU�DQ\�VRQJ��IRU�LQVWDQFH�� LV�6SRWLI\ߞV�VXEVFULSWLRQ�VHUYLFH�LQGHHG�D�UHWDLOHU��DV



RSSRVHG� WR� L7XQHVߞ� XQLW�EDVHG� GRZQORDG� PRGHO"� 2EYLRXVO\� QRW�� ,Q� 6SRWLI\ߞV
HDUO\� \HDUV�� HYHQ�SURSHUW\� ULJKWV�ZHUH� ODFNLQJ�� DV� WKH� VHUYLFHߞV� FRIRXQGHUV� GLG
QRW�KROG�WKH�ULJKWV�WR�WKH�PXVLF�WKH\�GLVWULEXWHG�

6R� ZKDW� LV� H[FKDQJHG� YLD� 6SRWLI\"� $� JURZLQJ� QXPEHU� RI� VXEVFULEHUV� EX\
DFFHVV�WR�D�PXVLF�FDWDORJ��EXW�WKH�PDMRULW\�RI�OLVWHQHUV�VWLOO�QHLWKHU�EX\�QRU�VHOO�
7KLV�KDV�SURPSWHG�SODWIRUP�VFKRODUV�WR�DVVXPH�WKDW��UDWKHU�WKDQ�EHLQJ�D�PDUNHW�
6SRWLI\� LV� PRUH� OLNH� D� QHWZRUN� HPEHGGHG� LQ� GLJLWDO� FXOWXUHߞV� JLIW�JLYLQJ� RU
�KDELWV��EDVHG�RQ�UHFLSURFDO�LQWHUHVWV�EHWZHHQ�SDUWLHV����+HUH��SODWIRUPߢVKDULQJߡ
WKHRU\� VHHPV� LPSODXVLEOH�� JLYHQ� WKH� H[SOLFLW� FRPPHUFLDO� LQWHUHVWV� RQ� ERWK� WKH
PDUNHWHUVߞ�VLGH�DQG�WKH�LQWHUPHGLDU\�RU�SODWIRUPߞV�VLGH��2QH�FRXOG�HDVLO\�DUJXH
WKDW�6SRWLI\�HYHQ�FRQWDLQV�HOHPHQWV�RI�D�KLHUDUFKLFDO�RUGHULQJ��DV�LW�UHGLVWULEXWHV
PXVLF�LQ�ZD\V�WKDW�GR�QRW�DGHTXDWHO\�UHIOHFW�WKH�LQWHUHVWV�RI�DOO�WKH�DFWRUV�LQ�WKH
QHWZRUN��$QG�ZKHUH� LV� DOO� WKLV� KDSSHQLQJ"� ,I� DGYHUWLVHUV� IRUP�D� NH\� �ߢVLGHߡ RI
6SRWLI\� )UHHߞV� QHWZRUNHG� PDUNHW�� WKH� LQWHUIDFH� FDQQRW� EH� DVVXPHG� WR� EH� WKH
PDUNHWSODFH�� DV� QR� HYDOXDWLRQ� RU� FRPSHWLWLRQ� UHODWHG� WR� WKH� DXGLHQFHߡ
FRPPRGLW\ߢ� LV� REVHUYDEOH���� 6R� ZKHUH� DUH� OLVWHQHUVߚDQG� OLVWHQLQJߚ
FRPPRGLILHG"�:KR�LV�WUDGLQJ"

$Q\�DQVZHUV�WR�WKHVH�TXHVWLRQV�ZLOO�EH�RQO\�WHPSRUDU\��JLYHQ�WKDW�WKH�HQWLUH
VHWWLQJ� RI� WKH� H[FKDQJH�� RU� SODWIRUP�� LV� FRQVWDQWO\� FKDQJLQJ�� DV�ZH� SUHYLRXVO\
GHVFULEHG�LQ�FKDSWHU����:H�WKHUHIRUH�KDYH�WR�WDFNOH�WKHVH�TXHVWLRQV�GLIIHUHQWO\��,Q
RUGHU� WR� GR� VR�� ZH� PD\� FRPH� EDFN� WR� HFRQRPLF� VRFLRORJ\ߞV� REVHUYDWLRQ� WKDW
PDUNHWV�DUH�DOZD\V�HPEHGGHG�LQ�RWKHU�PDUNHWV��+DUULVRQ�:KLWH��RQ�ZKRVH�ZRUN
WKH� REVHUYDWLRQ� LV� EDVHG�� DUJXHG� WKDW� PDQ\� PDUNHWV� DUH� �PRELOL]HUVߡ RI
SURGXFWLRQ� LQ� QHWZRUNV� RI� FRQWLQXLQJ� IORZVߢ�� UDWKHU� WKDQ� LVRODWHG� VLWHV� IRU
WUDQVDFWLRQV�EHWZHHQ�SDUWLHV����0DUNHWV�FRPH�LQ�IDPLOLHV��DQG�ZKDW�FRXQWV�DUH�WKH
UHODWLRQV� WKH\� HQWHUWDLQ�� ,Q�:KLWHߞV� YLHZ��PDUNHWV� FDQ� EH� VHHQ� DV� ORFDWHG� LQ� D
SURGXFWLRQ� FKDLQ�� VR� WKDW� ZH� FDQ� WDON� RI� PDUNHWV� LQ� �ߢXSVWUHDPߡ DQG
�UHODWLRQV��,Q�IDFW��ZKDW�ZH�FDOO�DQ�LQGXVWU\�LV�QRWKLQJ�EXW�D�VHW�RIߢGRZQVWUHDPߡ
PDUNHWV��RI�ZKLFK�RQH�LV�WKH�FRUH�RU�OHDGLQJ�PDUNHW�WR�ZKLFK�RWKHU�PDUNHWV�DUH
DX[LOLDU\���

6FDOLQJ�0DUNHWV

,W� LV�KHOSIXO� WR�WKLQN�RI�6SRWLI\�DV�D�PDUNHW�ZKRVH�DFWRUVߞ�EHKDYLRU�GHSHQGV�RQ
ZKDW�DFWRUV�LQ�RWKHU�PDUNHWV�GR��7XUQLQJ�DZD\�IURP�6SRWLI\ߞV�LQWHUIDFH�DQG�WKH
LVVXH�RI�DGYHUWLVLQJ� LWVHOI�� LW� WKXV�EHFRPHV�SRVVLEOH� WR�FLUFXPVFULEH� WKH�VHUYLFH
PDUNHWSODFH�IURP�WKH�RXWVLGHߚWKDW� LV��E\�VWXG\LQJ�LWV�HQYLURQPHQW��ZKLFK�DOVR



LQFOXGHV�PDUNHWV��$QG�KHUH�WKH�HPSLULFDO�ZRUN�EHJLQV�
5HWXUQLQJ�WR�RXU�ILHOG�QRWHV�DQG�WKH�1HZ�<RUN�&LW\�HYHQW�LQ�0D\�������LW�LV

LPSRUWDQW� WR� QRWH� WKDW� PRVW� FRPPHQWDWRUV� XQGHUVWRRG� WKH� ODXQFK� RI� 6SRWLI\ߞV
QHZ� IHDWXUHV� DV� DQ� RIIHU� PDGH� RQ� FRQVXPHU� PDUNHWV�� %XW� (NߞV� VWDJHG
SHUIRUPDQFH� KROGV� DGGLWLRQDO� LPSOLFDWLRQV�� ,Q� PRELOL]LQJ� JUDSKV� DQG� VWDWLVWLFV
DORQJVLGH�PXVLF��WDOHQW��DQG�WKH�DWWHQGLQJ�DXGLHQFH��6SRWLI\�HQJDJHG�LQ�D�IRUP�RI
�EHWWLQJ�RQ�WKH�DIIHFWLYH�SURSHUWLHV�RI�GDWD�YLVXDOL]DWLRQ����6XFK�GDWDߢ�GDWD�ZRUNߡ
ZRUN�FRPHV�ZLWK�WKH�URXWLQH�VHWWLQJ�RI�VKRZFDVHV�DQG�WHFK�GHPRV�LQ�ZKLFK�ELJ
GDWD�UKHWRULF�LV�HPSOR\HG�WR�FRQMXUH�XS�VFDOH��)RU�FRQVXPHUV��WKHUH�LV�QR�QHHG�WR
HYRNH�JOREDO�VFDOHV��QRU�LV�WKHUH�VXFK�D�QHHG�IRU�GLVWULEXWRUV��7KHUH�LV�QR�ORJLFDO
UHDVRQ�IRU�DQ\�GHOLYHU\�LQIUDVWUXFWXUH�WR�PDNH�FODLPV�DERXW�VFDOH��DIWHU�DOO��URDGV
DUH� EXLOW� ZLWKRXW� WKH� SURPLVH� RI� ���ߡ ELOOLRQߢ� FDUV� XVLQJ� WKHP�� 6FDOH� PDNLQJ�
KRZHYHU��LV�UHJXODU�SUDFWLFH�DPRQJ�ILQDQFLDO�LQYHVWRUV��$V�$QQD�7VLQJ�QRWHV�LQ�D
VWXG\�RQ�LQWHUQHW�LQYHVWPHQWV��ILQDQFH�QHHGV�WR�FRQMXUH�XS�VFDOH��,W�LVߡ�D�UHJXODU
IHDWXUH� RI� WKH� VHDUFK� IRU� ILQDQFLDO� FDSLWDO�3ߨ�URILW�PXVW� EH� LPDJLQHG� EHIRUH� LW
FDQ�EH�H[WUDFWHG��WKH�SRVVLELOLW\�RI�HFRQRPLF�SHUIRUPDQFH�PXVW�EH�FRQMXUHG�OLNH
D�VSLULW� WR�GUDZ�DQ�DXGLHQFH�RI�SRWHQWLDO� LQYHVWRUV���7ߢ�VLQJߞV�REVHUYDWLRQ�KROGV
SDUWLFXODU�YDOHQFH�IRU�LQWHUQHW�HFRQRPLFV��LQ�ZKLFK�HFRQRPLHV�RI�VFDOH�DUH�D�NH\
LGHRORJLFDO�IUDPHZRUN�

%DFN� LQ� ������ 6SRWLI\� KDG� WR� VWDJH� D� �SHUIRUPDWLYHߡ GUDPD� RI� ILQDQFLDO
FRQMXULQJߢ�EHFDXVH�WKH�FRPSDQ\�DWWHPSWHG�WR�JURZ�LQWR�LWV������ELOOLRQ�YDOXDWLRQ
EHIRUH�SODQQLQJ�DQ�HYHQWXDO�,32��ZKLFK�WKH�FRPSDQ\�ILQDOO\�ILOHG�IRU�RQ�$SULO���
��������(YHU\�IHDWXUH�DGGHG�WR�WKH�VHUYLFH�ZDV�WKXV�DOVR�DERXW�FRPPRGLI\LQJ�WKH
VHUYLFH�LWVHOI��D�VHUYLFH�WKDW�GHVSLWH�LWV�YDOXDWLRQ�KDG�QRW�JHQHUDWHG�DQ\�UHYHQXH�
7KH�PDUNHW�RQ�ZKLFK�WKLV�FRPPRGLW\�ZDV�JRLQJ�WR�EH�WUDGHG�ZDV�QRW�WKH�PDUNHW
IRU�PXVLF��HQWHUWDLQPHQW�YLGHR��RU�DG� WDUJHWV�� ,Q� WKH�GHFDGH�ORQJ�EXLOGXS� WR� LWV
,32�DQG�SRVVLEOH�DFTXLVLWLRQ�E\�)DFHERRN��ZKLFK�ZDV�ORQJ�UXPRUHG�WR�EH�(NߞV
HQG� JDPH���� 6SRWLI\ߚOLNH� )DFHERRNߚKDG� OLWHUDOO\� EHFRPH� FDSLWDO� RU
��ߢ�ILQDQFLDOL]HG�VWRFNߡ

$V� ZH� FKDUWHG� LQ� FKDSWHU� ��� EHWZHHQ� 2FWREHU� ����� DQG� -XQH� ������ WKH
FRPSDQ\� UDLVHG� ����� ELOOLRQ� LQ� VHYHQ� URXQGV� RI� LQYHVWPHQW� IURP� WZHQW\�VL[
LQYHVWRUV�� LQFOXGLQJ� &RFD�&ROD�� *ROGPDQ� 6DFKV�� DQG� 3DOR� $OWRߙEDVHG
7HFKQRORJ\�&URVVRYHU�9HQWXUHV�� ,Q� ������ 6SRWLI\� KDG� EHJXQ� WUDGLQJ� VHFXULWLHV
RQ�WKH�86�ILQDQFLDO�PDUNHW��LQ�������LW�UDLVHG������PLOOLRQ�LQ�WKH�IRUP�RI�D�ORDQ
FRQYHUWLEOH� LQWR� 6SRWLI\� VKDUHV�� DQG� LQ� ������ LW� UDLVHG� DQRWKHU� ��� ELOOLRQ� LQ
FRQYHUWLEOH�GHEW�ZLWKߡ�GHYLOLVK� WHUPVߢ� WKDW� VXEVHTXHQWO\�HQIRUFHG�D� UDSLG� MRLQW
VWRFN�H[FKDQJH�OLVWLQJ�LQ�6ZHGHQ�DQG�WKH�8QLWHG�6WDWHV����)XUWKHU�VWUHQJWKHQLQJ



WLHV�WR�ERWK�ILQDQFH�DQG�RWKHU�PHGLD��7HFKQRORJ\�&URVVRYHU�9HQWXUHV�SDUWQHU�DQG
IRUPHU� 1HWIOL[� ERDUG� PHPEHU� %DUU\� 0F&DUWK\� ZDV� DSSRLQWHG� 6SRWLI\ߞV� FKLHI
ILQDQFLDO�RIILFHU�LQ�������UHSODFLQJ�(N�LQ�NH\�OHDGHUVKLS�IXQFWLRQV�DW�VXEVLGLDULHV
VXFK� DV� 6SRWLI\� /WG��� 6SRWLI\� 6HUYLFH� $%�� 6SRWLI\� (XURSH� $%�� DQG� 6SRWLI\
6ZHGHQ�$%��6SRWLI\��LQ�VKRUW��KDG�WXUQHG�RQOLQH�PXVLF�GLVWULEXWLRQ�LQWR�D�PHGLD
FRPSDQ\�DQG�WKHQ�LQWR�VWRFN�RSWLRQV��D�PDUNHW�RYHU�ZKLFK�6SRWLI\�LWVHOI�KDG�QR
FRQWURO�

:KLOH�IUHH�ZDV�FHQWUDO�IRU�VFDOLQJ�6SRWLI\�LQ�WKH�HDUO\�\HDUV��E\�������ILQDQFH
KDG� EHFRPH� WKH� OHDGLQJ�PDUNHW� IURP�ZKLFK� 6SRWLI\ߞV� RWKHU�PDUNHWV� DQG� WKHLU
DFWRUV�ZHUH�JRYHUQHG��8VLQJ�:KLWHߞV�DQDORJ\��RQH�PLJKW�VD\�WKDW�WKH�PDUNHWV�IRU
DGV�DQG�PXVLF�ZHUH�ORFDWHG�LQ�D�GRZQVWUHDP�UHODWLRQ�WR�ILQDQFLDO�FDSLWDO��JLYHQ
WKH�PRQH\�ORVLQJ�FRPSDQ\ߞV�GHSHQGHQFH�RQ�VXFK�FDSLWDO��,I�ZH�GHVFULEH�6SRWLI\
DV�D�SURGXFWLRQ�FKDLQ��WKHQ�VRQJV��YLGHRV��DXGLHQFHV��DQG�DGV�DSSHDU�DV�DX[LOLDU\
PDUNHWV��GHVSLWH�WKH�FRPSDQ\ߞV�SURPRWLRQDO�FODLPV�WR�WKH�FRQWUDU\�ZKHQ�IDFLQJ
FRQVXPHUV�

$V�6SRWLI\ߞV�FDVH�LV�QRW�DQ�LVRODWHG�RQH��FULWLFV�XVXDOO\�DWWULEXWH�VXFK�PDUNHW
VWUXFWXUHV� WR� D� �ߢILQDQFLDOL]DWLRQߡ RI�PHGLD�� )LQDQFLDOL]DWLRQ�� DFFRUGLQJ� WR�0D[
+DLYHQV��LV�D�EURDG�FXOWXUDO�DQG�VRFLDO�SKHQRPHQRQ��UHIHUULQJ�WR�Dߡ�FRQWDJLRXVߢ
H[SDQVLRQ� RI� ILQDQFLDO� ��WKHPHVߡ LGHDV�� WURSHV�� PHDVXUHPHQWV�� PHWDSKRUV� DQG
LQIOXHQFH�LQWR�VSKHUHV�VHHPLQJO\�LQ�QR�ZD\�UHODWHG�WR�WKH�FRUH�RSHUDWLRQV�RI�WKH
ILQDQFLDO�HFRQRP\ߢ����)LQDQFLDO�LQWHUHVW�VHHPV�HYLGHQW�LQ�WKH�ZD\�6SRWLI\�HYRNHV
VFDOH� WKURXJK� UHIHUHQFH� WR� D� SRWHQWLDOO\� ERXQGOHVV� KRUL]RQWDO� H[SDQVLRQ� RI� WKH
PXVLF�VWUHDPLQJ�PDUNHWߚPRUH�FRQWHQW��PRUH�XVHUV��PRUH�GDWD��PRUH�DGVߚDQG
WR� WKH� YHUWLFDO� VFDOLQJ� XS� DFURVV� GLIIHUHQW� VHFWRUV�� ZKHUH� ORVVHV� LQ� RQH�PDUNHW
PD\� FUHDWH� DVVHWV� LQ� DQRWKHU�� )RU� LQVWDQFH�� FRQVWDQWO\� VKULQNLQJ� UHYHQXHV� IRU
LQGHSHQGHQW�PXVLFLDQV��FDXVHG�E\�WKH�HIIHFWV�RI�VFDOH�RQ�6SRWLI\ߞV�SURSRUWLRQDO
UHYHQXH� PRGHO�� DUH� SURMHFWHG� WR� JR� DORQJ� ZLWK� LQFUHDVLQJ� FRUSRUDWH� WUHDVXU\
WUDGLQJ�HOVHZKHUH��,Q�WKLV�YLHZ��LWV�PDUNHW�UHVHPEOHV�D�VWDFNߚZKHUH�WUDGLQJ�VLWHV
DUH�VWDFNHG� LQWR�RU�RQ� WRS�RI�RQH�DQRWKHU�� LQ�RIWHQ�RSDTXH��XQDFFRXQWDEOH��DQG
XQVXVWDLQDEOH�ZD\VߚUDWKHU�WKDQ�D�WZR��RU�PXOWLVLGHG�SODWIRUP�

<HW�ZKLOH�WKHUH�LV�UHDVRQ�WR�VHH�6SRWLI\ߞV�FODLPV�DERXW�VFDOH�DV�DQ�HIIHFW��RU
V\PSWRP��RI�D�IDU�ZLGHU�UHDFKLQJ�ILQDQFLDOL]DWLRQ�RI�PHGLD��D�IRFXV�RQ�SURFHVVHV
RI� �ߢLQIUDVWUXFWXULQJߡ KHUH� VSHDNV� UDWKHU� WR� 0DU\� 3RRYH\ߞV� UHPLQGHU� WKDW
ILQDQFLDOL]DWLRQߡ�FDQQRW�EH�XQGHUVWRRG�DQG�VKRXOG�QRW�EH�WKHRUL]HG�DSDUW�IURP�DQ
DQDO\VLV� RI� WKH� LQIUDVWUXFWXUH� WKDW� VXSSRUWV� ILQDQFLDO� WUDQVDFWLRQVߢ���� 3XW
GLIIHUHQWO\�� ZH� QHHG� D� VWLOO� PRUH� WKRURXJK� HPSLULFDO� H[DPLQDWLRQ� RI� KRZ
6SRWLI\ߞV� PDUNHWV� LQWHUUHODWHߚRU� DUH� HPEHGGHG� LQWR� RQH� DQRWKHUߚZKLOH



RUGHULQJ� HFRQRPLF� NQRZOHGJH� DQG� DFWLYLWLHV�� +HUH�� DGYHUWLVLQJ� PDNHV� IRU� D
UHOHYDQW� FDVH�� JLYHQ� KRZ� LW� FRQWULEXWHV� WR� SURGXFH� YDOXH� IURP� GDWD�� PHWULFV�
LQWHUDFWLRQV��DQG�SDWWHUQV�RI�OLVWHQLQJ�EHKDYLRU��WKXV�FRQWULEXWLQJ�WR�WKH�ZD\V�WKH
ZRUOG�RI�VWUHDPLQJ�LV�PDGH�DFFHVVLEOH��$GYHUWLVLQJ�LV�NH\�IRU�LQIUDVWUXFWXULQJ�WKH
GLJLWDO�PHGLD�HFRORJ\��DV�LW�FUHDWHV�WKHߡ�SUDFWLFDO�RQWRORJLHVߢ�WKDW�VKDSH�WKH�ZD\V
PXVLF�ORRNV��VRXQGV��DQG�IHHOV����$GYHUWLVLQJ�ZDV�DOVR�NH\�IRU�VFDOLQJ�XS�6SRWLI\
)UHH�� ,I� WKH�REVHUYDWLRQ� LV� FRUUHFW� WKDW�6SRWLI\ߞV� DG�PDUNHW� LV� HPEHGGHG� LQ� WKH
ILQDQFLDO�PDUNHW�� WKHQ� LW� VKRXOG�EH�SRVVLEOH��ZH�DUJXH�� WR�SUHVHQW�HYLGHQFH� WKDW
ILQDQFLDO� LGHDV�� WURSHV��GHYLFHV��DQG�SURFHVVHV�PDWWHU�IRU� WKH�ZD\�DGYHUWLVLQJ�LV
LPSOHPHQWHG�DQG�SUDFWLFHG�RQ�6SRWLI\��:KLOH� VXFK�DQ�HPSLULFDO� DSSURDFK� IDOOV
VKRUW� RI�PDWFKLQJ� WKH� GDWD� VWDQGDUGV� RI� HFRQRPLF�PRGHOLQJ�� LW� FRUUHODWHV�ZHOO
ZLWK� WKH� VRFLRORJLFDO�� KLVWRULFDO�� DQG� HWKQRJUDSKLF� PHWKRGV� WKDW� IRUPHG� WKLV
ERRNߞV�VWDUWLQJ�SRLQW�

(PEHGGHG�LQ�)LQDQFH

:KDW� LV� WKH�DGYHUWLVLQJ�PDUNHW�DERXW"�:KLFK�JRRGV�DUH� WUDGHG��DQG�E\�ZKRP"
$QG� KRZ� DUH� WKLQJV� GRQH"� :KDW� DUH� WKH� EHOLHIV�� QRUPV�� WRROV�� UXOHV�� DQG
EHKDYLRUV�FRQVLGHUHG�DSSURSULDWH�WR�WKH�VHWWLQJ�E\�PDUNHW�DFWRUV"�7DNLQJ�XS�WKH
ODWWHU� LVVXH� ILUVW�� 6SRWLI\ߞV� DG� PDUNHW� KDV� WR� EH� VHHQ� LQ� OLJKW� RI� D� EURDGHU
FRUSRUDWH�FXOWXUH�WKDW�KDV�HYROYHG�WKURXJK�SUDFWLFHV�RI�EURNHUDJH�DQG�DUELWUDJH�
,QWURGXFLQJ�WKH�ILQDQFLDO�FRQFHSWV�RI�EURNHUDJH�DQG�DUELWUDJH�DV�DQDO\WLFDO�WHUPV�
ZH� VXJJHVW� WKDW� FRRUGLQDWLRQ� ZLWKLQ� 6SRWLI\ߞV� SURGXFWLRQ� FKDLQ� IROORZHG� DQG
DSSURSULDWHG�PRGHOV�IURP�WKH�ILQDQFLDO�ZRUOG�

,QWHUQHW� FULWLFV� RIWHQ� QRWH� WKDW� WKH� RYHUDEXQGDQW� FDWDORJV� RI� VRQJV�� YLGHRV�
ERRNV��DQG�DFDGHPLF�SDSHUV�WKDW�KDYH�FRPH�WR�HSLWRPL]H�SODWIRUP�FXOWXUH�ZRXOG
GHYDOXH� FRQWHQW� LQ� RUGHU� WR� PD[LPL]H� FRUSRUDWH� JDLQV�� ,I� �YDOXHߡ GHSHQGV� RQ
VFDUFLW\ߢ��VFDOLQJ�XS�VHHPV�WR�LPSO\�GHYDOXLQJ�DXGLHQFHV��FRQWHQW��DQG�DG�UDWHV���
:KLOH� QRW� RZQLQJ�� SURGXFLQJ�� RU� VHUYLFLQJ� DQ\WKLQJ�� WKH� DUJXPHQW� JRHV�
)DFHERRN��8EHU��$LUEQE��<RX7XEH��$OLEDED��DQG�6SRWLI\�DUHߡ�LQGHVFULEDEO\�WKLQ
OD\HUV�WKDW�VLW�RQ�WRS�RI�YDVW�VXSSO\�V\VWHPV��ZKHUH�WKH�FRVWV�DUH��DQG�LQWHUIDFH
ZLWK� D� KXJH� QXPEHU� RI� SHRSOH� �ZKHUH� WKH�PRQH\� LV�ߢ���� 6FDOH�� WKHQ�� VHHPV� WR
GHSHQG�ERWK�RQ�WKH�DOOHJHGO\�LQILQLWHߡ�VKHOI�VSDFHߢ�RI�WKH�LQWHUQHW�DQG�RQ�D�W\SH
RI� LQWHUPHGLDU\� WKDW�ZRXOG� EH� DEOHߚRU� UXWKOHVV� HQRXJKߚWR� FOHDU� WKDW� VKHOI�� D
EURNHU�� $V� D� WKHRUHWLFDO� ILJXUH� DQG� VRFLRORJLFDO� W\SH�� WKH� EURNHU� KDV� D� ORQJ
KLVWRU\�ZKRVH�LPSRUWDQFH�UHHPHUJHV�LQ�FRQWH[WV�RI�VWDWH�FULVLV����%URNHUDJH�QRW
RQO\�UHODWHV�WR�ZHDNHQLQJ�WLHV�EHWZHHQ�VWDWH�DQG�PDUNHW��DV�ZHOO�DV�WKH�LQFUHDVH



RI�WUDQVQDWLRQDO�IORZV��EXW�DOVR�WR�HQWUHSUHQHXUV�ZLWK�ERWK�Dߡ�VSHFLDO�H[SHUWLVH�LQ
PDQLSXODWLQJ� ERXQGDULHV�� EHWZHHQ� OHJDO� DQG� LOOHJDO�� FRPPHUFLDO� DQG
QRQFRPPHUFLDO�� IRUPDO� DQG� LQIRUPDOߢ� DQG� ZLWK� WKH� WDOHQW� WR� UHORFDWH
�WUDQVDFWLRQVߡ IURP� RQH� VLGH� WR� WKH� RWKHUߢ���� 7KH� EURNHU� LV� D� VSHFLILF� W\SH� RI
PLGGOHPDQ��DQ�DFWRU�ZKR�JDLQV�IURP�WKH�PHGLDWLRQ�RI�YDOXHG�UHVRXUFHV�WKDW�KH
RU�VKH�GRHV�QRW�FRQWURO��$FFRUGLQJ�WR�D�ZHOO�NQRZQ�GLVWLQFWLRQ�E\�%UXQR�/DWRXU�
ZKDW�GLVWLQJXLVKHV�WKH�EURNHU�DV�D�PHGLDWRU�IURP�DQ�LQWHUPHGLDU\�LQ�WKH�EURDGHU
VHQVH� LV� WKDW� ZKLOH� WKH� ODWWHU� WUDQVSRUWV� PHDQLQJ� ZLWKRXW� WUDQVIRUPDWLRQ�
PHGLDWRUVߡ�WUDQVIRUP��WUDQVODWH��GLVWRUW��DQG�PRGLI\�WKH�PHDQLQJ�RI�WKH�HOHPHQWV
WKH\� DUH� VXSSRVHG� WR� FDUU\ߢ����%URNHUDJH� KDV� DOZD\V� EHHQ�PRUDOO\� DPELJXRXV�
HVSHFLDOO\� ZKHUH� LQHTXDOLW\� IRUPV� WKH� EDVLV� IRU� EURNHUDJH� RSSRUWXQLWLHV� DQG
ZKHUH� WKH� EURNHU� LV� VHHQ� WR� H[SORLW� DQ� H[FOXVLYH�� FHQWUDO� ORFDWLRQ� LQ� D� JLYHQ
QHWZRUN�DQG�WKXV�EHFRPHV�LGHQWLILHG�ZLWK�D�VWUXFWXUDO�IXQFWLRQ�RI�UHJXODWLQJ�WKH
FLUFXODWLRQ�RI�YDOXHV�

6SRWLI\�ZDV� IRXQGHG�ZLWK� WKH� VWDWHG� DLP� RI�PHGLDWLQJ� WKH� LQWHUHVWV� RI� WZR
FRQIOLFWLQJ� SDUWLHV�� WKH� PXVLF� LQGXVWU\� RQ� WKH� RQH� KDQG� DQG� XQDXWKRUL]HG� ILOH
VKDUHUV�RQ�WKH�RWKHU��6SRWWLQJ�DQ�RSSRUWXQLW\�LQ�WKH�VWUXFWXUDO�KROH�EHWZHHQ�WKHVH
WZR�GLVFRQQHFWHG�JURXSV�� WKH�FRPSDQ\ߞV�EURNHUDJH� UROH�GHYHORSHG�DV� WKDW�RI�D
PDUNHW�PDNHU����$OWKRXJK�(N�DQG�KLV�HQJLQHHULQJ�FROOHDJXHV�WKHPVHOYHV�GLG�QRW
KDYH�DQ\WKLQJ�RI�YDOXH�WR�RIIHUߚQHLWKHU�D�FXOWXUDO�JRRG�QRU�YDOXDEOH�FRQWDFWV�LQ
WKH� ILHOG� RI� FXOWXUDO� SURGXFWLRQߚWKH\� VXFFHVVIXOO\� EHJDQ� SURPRWLQJ� WUDGH� E\
UHGXFLQJ�WKH�SK\VLFDO��VRFLDO��DQG�WHPSRUDO�GLVWDQFH�EHWZHHQ�DQ�LQGXVWU\��ODUJHO\
86� EDVHG�� DQG� LWV� HFRQRPLF� IUHH� ULGHUV� �PRVWO\� YLD� 6ZHGHQߞV� 3LUDWH� %D\��� ,Q
RUGHU� WR� GR� VR�� WKH\� WUDQVIRUPHG� WKH� PHDQLQJ� RI� RQOLQH� PXVLF� OLVWHQLQJ� E\
VKLIWLQJ� IRFXV� �IURPߡ DFFHVV� WR� FRQWH[Wߢ�� VR� WKDW� D� EXVLQHVV� PRGHO� EDVHG� RQ
DGYHUWLVLQJ�UHYHQXH�FRXOG�WDNH�KROG�

%ULGJLQJ� WKH�JDS�EHWZHHQ� LQGXVWU\� DQG�SLUDF\��6SRWLI\ߞV� LQLWLDOO\� VLWXDWLRQDO
UROH�DV�D�EURNHU�VRRQ�WXUQHG�LQWR�D�VWUXFWXUDO�EURNHUDJH�IXQFWLRQ�LQ�OLQH�ZLWK�WKH
FRPSDQ\ߞV� LQWHQVLI\LQJ� UHODWLRQV� WR� ILQDQFH�� ,Q� WKLV� UHVSHFW��6SRWLI\ߞV�SUHYDOHQW
FODVVLILFDWLRQ�DV�D�WHFK�FRPSDQ\�LV�VRPHZKDW�REVFXUH��VLQFHߚIURP�LWV�YHU\�VWDUW
�WKHߚ FRPSDQ\� ZDV� XQHTXLYRFDOO\� LQ� WKH� EXVLQHVV� RI� SURYLGLQJ� FRQWHQW� WR
DXGLHQFHV� ZKLOH� VHOOLQJ� WKRVH� DXGLHQFHV� WR� DGYHUWLVHUV�� 7KHVH� DUH� GHILQLQJ
FKDUDFWHULVWLFV�RI� WKH�PHGLD�VHFWRU� WKDW�SXW�6SRWLI\�LQ� OLQH�ZLWK�FDEOH� WHOHYLVLRQ
DQG�VDWHOOLWH� LQGXVWULHV��7KH�ILUPߞV�RULJLQDO�DUWLFOHV�RI�DVVRFLDWLRQ� OLVWߡ�,QWHUQHW�
EDVHG� VHUYLFHV�ZLWKLQ� GLJLWDO�PHGLD� VXFK� DV�PXVLF�� JDPHV�� DQG� WHOHYLVLRQ�� DQG
UHODWHG� DFWLYLWLHVߢ�� DQG� LWV� ILUVW� VXEVLGLDULHV6ߚSRWLI\� 6ZHGHQ� $%� ������� DQG
6SRWLI\� 6HUYLFH�$%� �ZHUHߚ������ HVWDEOLVKHG� WR� H[SDQG� DGYHUWLVLQJ� VDOHV� DQG



PHGLD� EX\LQJ�� DV� ZHOO� DV� SXEOLF� UHODWLRQV� DQG� FRPPXQLFDWLRQ�� UHVSHFWLYHO\���
6SRWLI\�VWLOO�FDPH�WR�EH�LGHQWLILHG�ZLWK�WHFKQRORJLFDO�LQQRYDWLRQ�UDWKHU�WKDQ�DV�D
WUDGLWLRQDOO\�RSHUDWLQJ�PHGLD�ILUP��KRZHYHU��EHFDXVHߡ�EHLQJ�WKRXJKW�RI�DV�D�WHFK
FRPSDQ\� EULQJV� ZLWK� LW� WKH� SRWHQWLDO� IRU� PXFK� KLJKHU� YDOXDWLRQV� IURP� WKH
LQYHVWPHQW� FRPPXQLW\ߢ���� 9HQWXUH� LQYHVWLQJ� UHTXLUHV� DQ� LQGXVWULDO� VHOI�
FDWHJRUL]DWLRQ� VXFK� DV� 6SRWLI\ߞVߡߚGDWD� SURFHVVLQJ�� KRVWLQJ�� ZHE� SRUWDOVߢ�
DFFRUGLQJ� WR� WKH�6ZHGLVK�7D[�$JHQF\ߞV� LQGXVWULDO�FODVVLILFDWLRQ�VWDQGDUG� �61,�
VLQFH�LQYHVWRUV�VHH�ZD\�PRUH�SRWHQWLDO�LQ�WKH�WHFKQRORJ\�VHFWRU�WKDQ�WKH�PHGLDߚ
VHFWRU���� $QG� WKH\� HVSHFLDOO\� GLG� VR� WKURXJKRXW� 6SRWLI\ߞV� WZR� LQLWLDO� VHULHV� RI
YHQWXUH� FDSLWDO� IXQGLQJ�� JUDQWHG� GXULQJ� WKH� JOREDO� ILQDQFLDO� FULVLV� RI� ����� WR
������ D� SHULRG� ZKHQ� WKH� DYDLODELOLW\� RI� VXFK� FDSLWDO� GHFUHDVHGߚH[FHSW� IRU
LQWHUQHW�VWDUWXSV���

7RGD\��6SRWLI\� LV� QHLWKHU�SDUWLFXODUO\�6ZHGLVK�QRU�SDUWLFXODUO\� DERXW�PXVLF�
:KLOH� LQYRFDWLRQV� RI� WKH� FRPSDQ\ߞV� �ߢ6ZHGLVKQHVVߡ DUH� QHHGHG� WR� VXVWDLQ� WKH
YHQWXUH� FDSLWDO� YLVLRQ� RI� �XURSHDQ)ߡ XQLFRUQVߢ���� DQG� WR� SRVLWLRQ�6SRWLI\� DW� WKH
VH[\�� FRRO� HQG�RI�GLJLWDO� LQQRYDWLRQ�� WKH� FRPSDQ\�QRZ�DFWV� DV� D�GLJLWDO� EURNHU
ZKRVH� KLVWRU\� RI� HTXLW\� URXQGV�� PDUNHW� DQG� GHEW� FDSLWDOL]DWLRQ�� DQG� ERDUG� RI
GLUHFWRUV� ILUPO\� WLHV� LWV�EURNHUDJH�VWUDWHJLHV� WR�86�EDVHG� ILQDQFLDO� LQWHUHVWV��$V
LOOXVWUDWHG� E\� WKH� ����� DGGLWLRQ� RI� WHOHYLVLRQ� FRQWHQW�� 6SRWLI\� QRZ� RSHUDWHV
LQFUHDVLQJO\� OLNH� D� FRQYHQWLRQDO�$PHULFDQ�PHGLD� FRPSDQ\�ZKLOH� UHWDLQLQJ� WKH
EHQHILWV�RI�ILQDQFLDO�DQG�UHJXODWRU\�ORRSKROHV�JUDQWHG�WR�(XURSHDQ�WHFK�ILUPV���
7KH� EHW� RQ� DGYHUWLVLQJߚDQG� RQ� ZKDW� ZDV� LQWURGXFHG� DV� SURJUDPPDWLF
DGYHUWLVLQJ��RU�EHKDYLRUDO�WDUJHWLQJ��DW�WKH������1HZ�<RUN�HYHQWߚKDV�WR�EH�VHHQ
LQ� OLJKW� RI� WKHVH� WUDQVQDWLRQDO� IORZV��$V� D� GLJLWDO� EURNHU� 6SRWLI\� KDV�� LQ� VKRUW�
FRQWULEXWHG�WR�UHFRQILJXULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�VWDWH��PDUNHW��DQG�PXVLF�

%XW�EURNHUDJH� LV� QRW� WKH�RQO\� ILQDQFLDO� SUDFWLFH� WR�EH� IRXQG� LQ� WKH�ZD\� WKH
VHUYLFH� FRRUGLQDWHV� HFRQRPLF� DFWLYLW\� RQ� DQG� RII� LWV� LQWHUIDFHV�� 2I� HTXDO
LPSRUWDQFH��ZH� DUJXH�� LV�DUELWUDJH��$UELWUDJH�� LQ�PDUNHW� SUDFWLFH�� LV� D� IRUP�RI
WUDGLQJ� �WKDWߡ DLPV� WR�PDNH� ORZ�ULVN� SURILWV� E\� H[SORLWLQJ� GLVFUHSDQFLHV� LQ� WKH
SULFH�RI�WKH�VDPH�DVVHW�RU�LQ�WKH�UHODWLYH�SULFHV�RI�VLPLODU�DVVHWV���1ߢ�RW�RQO\� LV
DUELWUDJH� D�ZLGHVSUHDG� IRUP� RI� WUDGLQJ�� LW� DOVR� EXLOGV�PDUNHWV� DQG� GHWHUPLQHV
WKHLU�VFRSH�DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�EHFRPH�JOREDO��:KHQ�'DQLHO�(N��0DUWLQ
/RUHQW]RQ��DQG�RWKHUV�ILUVW�GHYHORSHG�6SRWLI\��WKH\�IDPRXVO\�GLG�VR�E\�EXLOGLQJ
RQ�D�FROOHFWLRQ�RI�PXVLF�WKH\�GLG�QRW�KROG�DQ\�ULJKWV�WR�WKHPVHOYHV��7KH�KLVWRU\
RI� PXVLF� VWUHDPLQJ� WKXV� EHJLQV� ZLWK� DQ� DFW� RI� IUHH� ULGLQJߚRU� DUELWUDJH�� $V
DUELWUDJHXUV� RI�PXVLF�� (N� DQG� KLV� FROOHDJXHV�ZRXOG� REWDLQ� VFDUFH� JRRGV� DW� QR
FRVW��ZLWK�WKH�DLP�RI�PDNLQJ�UHYHQXH�WKURXJK�DGYHUWLVLQJ�DQG�ODWHU�VXEVFULSWLRQV�



ZKLOH� RWKHUV� LQYROYHG� LQ� WKH� WUDQVDFWLRQߚWKH� FRPSRVHUV�� PXVLFLDQV�� PXVLF
SXEOLVKHUV��DUWLVWV��DQG�UHSHUWRLUH�RZQHUVߚH[SHULHQFHG�DQ�LPSOLFLW� ORVV��DW� OHDVW
LQLWLDOO\� �WKH� PDMRUV��� LI� QRW� VWLOO� WRGD\� �WKH� LQGHSHQGHQWV��� :KLOH� DUELWUDJH
ORRSKROHV�PD\�JUDGXDOO\�EH�FORVLQJ��ZKDW�UHPDLQV�LV�DQߡ�DUW�RI�DVVRFLDWLRQߢ�WKDW
FRQVLVWV�LQ�FRQVWUXFWLQJ�WKH�HTXLYDOHQFH�RI�SURSHUWLHV�DFURVV�GLIIHUHQW�DVVHWV����,Q
RWKHU�ZRUGV��WKH�DUW�RI�PDNLQJ�RQH�WKLQJ�WKH�PHDVXUH�RI�VRPHWKLQJ�HOVH�

$UELWUDJH� WKXV� FUHDWHV� D� VHQVH�RI� FRPSDUDELOLW\ߚWKDW�RQH�PD\�PHDVXUH� WKH
YDOXH�RI�PXVLF�DJDLQVW�WKH�YDOXH�RI�DXGLHQFH�VHJPHQWV�RU�VXEVFULSWLRQV��%XW�ZKDW
FRXQWV�ZKHQ�LW�FRPHV�WR�FXOWXUDO�JRRGV��DQG�KRZ�FDQ�WKH\�EH�FRXQWHG"�$OWKRXJK
FRPSDQLHV�VXFK�DV�0\3OD\�FRP�H[SHULPHQWHG�ZLWK�WKH�FRQYHUVLRQ�RI�PXVLF�LQWR
WDUJHWV�VWDUWLQJ�LQ�WKH�ODWH�����V����WKH\�GLG�QRW�GHYHORS�D�EXVLQHVV�PRGHO�IRU�WKLV
FRQYHUVLRQ�WR�VFDOH��,Q�RUGHU�WR�SURSHUO\�HVWDEOLVK�D�VFDOHG�H[FKDQJH��6SRWLI\�KDG
WR� GHILQH� D� XQLW� RI� ZKDW� LV�PHDVXUHGߚD�PHDVXUHPHQW� VWDQGDUGߚDQG� D� IRUXP
ZKHUH� H[FKDQJH� FRXOG� WDNH� SODFH�� 7KH� HYROXWLRQ� RI� 6SRWLI\ߞV� JUDSKLFDO� XVHU
LQWHUIDFH�GRFXPHQWV�KRZ�WKLV�GHILQLWLRQ�FDPH�WR�PDWHULDOL]H�

7KLQN��IRU�LQVWDQFH��RI�WKH�UHODWLRQ�EHWZHHQ�SOD\OLVWV�DQG�WKH�DG�EDQQHUV�WKDW
KDYH�EHHQ�D�NH\�IHDWXUH�RI�WKH�XVHU�LQWHUIDFH�VLQFH�WKH�HDUOLHVW�YHUVLRQV�RI�6SRWLI\
)UHH�� ,I� DUELWUDJH� LV� QRW� DERXW� LGHQWLI\LQJ� WKH� HVVHQWLDO� RU� UHODWLRQDO
FKDUDFWHULVWLFV�RI�WZR�DVVHWV�VR�PXFK�DV�WHVWLQJ�LGHDV�DERXW�WKHLU�FRUUHVSRQGHQFH
EDVHG�RQ� LVRODWHG�TXDOLWLHV�RI�HDFK�� WKHQ�SOD\OLVWV�DQG�FDOO�WR�DFWLRQ�EDQQHU�DGV
KDYH�FRPH�WR�PDUN�WKLV�FRUUHVSRQGHQFH�EHWZHHQ�PXVLF�DQG�DGYHUWLVLQJ�RYHU�WKH
\HDUV�� $V�ZH� GHVFULEHG� LQ� FKDSWHU� ��� DVVRFLDWLQJ�PRRG�RULHQWHG� SOD\OLVWV� ZLWK
SV\FKRJUDSKLFDOO\� WDUJHWHG� GLVSOD\� DGV� PHDQV� IRFXVLQJ� RQ� D� TXDOLW\� RI� PXVLF
GHVFULEHG� DV� �ߢ�QHR�0X]DNߡ RU� DV� D� WXUQ� IURP� VRXQGV� WRZDUG� �SHUVRQDOߡ FDUH
SURGXFWV�IRU�DIIHFW�PDQDJHPHQW�DQG�PRRG�HOHYDWLRQ���6ߢ�SRWLI\�LVߡ�EX\LQJߢ�VXFK
SURGXFWV� LQFUHDVLQJO\� XQGHU� YDOXH�� EHFDXVH� SULFHV� IRU� PRVW� RI� LWV� �QRQߙPDMRU
ODEHO�� PXVLF� FRQWLQXH� WR� IDOO� GXH� WR� WKH� HIIHFWV� RI� VFDOH� RQ� LWV� SURSRUWLRQDO
UHYHQXH�PRGHO��$QG�LW�LVߡ�VHOOLQJߢ�DW�DQ�LQFUHDVLQJO\�KLJKHU�SULFHߚRU�LV�DW�OHDVW
DWWHPSWLQJ� WR� GULYH� XS� FRVWV� IRU� DGYHUWLVHUV� LQ� RUGHU� WR� GR� VR�� :KLOH� VXFK
DUELWUDJH�WUDGLQJ�LV�XVXDOO\�GHHPHG�XQIDLU�DQG�LV�H[SHFWHG�WR�HQG�DV�VRRQ�DV�WKH
EX\LQJ�DQG�VHOOLQJ�VLGHV�PDWFK�XS��6SRWLI\ߞV�SUR�UDWD�VKDUH�PRGHO�DQG�UHVXOWLQJ
UR\DOW\�SD\PHQWV�DUH�XQOLNHO\�WR�FKDQJH���

%URNHUDJH� DQG� DUELWUDJH� WKXV� SURYLGH� XV� ZLWK� DQ� DQDO\WLFDO� IUDPHZRUN� WR
GHVFULEH�6SRWLI\ߞV�FRUSRUDWH�SUDFWLFHV�DV�WLHG�LQWR�WKH�ORJLFV�RI�ILQDQFLDO�PDUNHWV�
%URDGHU� WHQGHQFLHV� ZLWKLQ� FRPSDQ\� FXOWXUH� VXJJHVW� WKDW� NH\� GHFLVLRQ�PDNLQJ
LQFLGHQWV�UHODWH�WR�D�JRYHUQLQJ�PDUNHW�DQG�DFWRUV�WKDW�DUH�QRW�SULPDULO\�RU�VROHO\
DERXW� PXVLF�� )LQDQFH� LV� WKXV� QRW� VLPSO\� DQRWKHU� VLGH� RI� WKH� VDPH� PDUNHW�� DV



LPSOLHG�E\�WKH�QRWLRQ�RI�WKH�WZR�VLGHG�RU�PXOWLVLGHG�PDUNHW��5DWKHU��LW�LV�D�IRUP
RI� LQWHUQDOO\� RUGHULQJ� WKH� SURGXFWLRQ� FKDLQ� WKDW� UDQNV� ILQDQFH� DERYH� RWKHU
FRQVLGHUDWLRQV��:H�QRZ�QHHG� WR�H[DPLQH�ZKDW� WKH�DGYHUWLVLQJ�PDUNHW� LV�DERXW�
ZKR�LV�LQYROYHG�LQ�WKDW�PDUNHW��DQG�ZKDW�UHODWLRQV�LW�KROGV�WR�WKH�ILQDQFLDO�ORJLF
DVVXPHG�WR�JRYHUQ�WKH�HQWLUH�FKDLQ�

$XWRPDWLRQߚRU�3URJUDPPDWLF�$GYHUWLVLQJ

3URJUDPPDWLFߚWKH� LQGXVWU\� VKRUWKDQG� IRU� SURJUDPPDWLF� DGYHUWLVLQJߚLV� DQ
REYLRXV� FDVH� WR� EH� FRQVLGHUHG� LQ� D� FRQWH[W� RI� ILQDQFLDOL]DWLRQ�� JLYHQ� WKDW� LWV
SUDFWLFHV� ZHUH� GLUHFWO\� DQG� OLWHUDOO\� PRGHOHG� RQ� WKRVH� RI� WKH� VWRFN� H[FKDQJH�
,QWURGXFHG� LQ� ������ SURJUDPPDWLF� LV� D� QHZ� WUDQVDFWLRQDO� SURFHGXUH� RI� PHGLD
EX\LQJ� WKDW� LV� SURMHFWHG� WR� UHSODFH� PDQXDO� LQVHUWLRQ�RUGHU� �,2�� LQYHQWRU\� E\
��������3XW�VLPSO\��LW�LV�D�PHFKDQLVP�IRU�XVLQJ�SHUVRQDO�GDWD�DQG�DOJRULWKPV�WR
EX\� DQG� VHOO� DGV�� 7KLV� LQFOXGHV� WKH� DXWRPDWLRQ� RI� RQOLQH� DG� EX\V� YLD
LQWHUFRQQHFWHG�RQOLQHߡ�WUDGLQJ�GHVNVߢ�WKDW�DOORZ�WKH�DXFWLRQLQJ�RII�RI�LQYHQWRU\
ZLWKLQ�PLOOLVHFRQGV��6XFK�WUDGLQJ�GHVNV�DUH�QRW�DFFHVVLEOH�YLD�6SRWLI\ߞV�GHVNWRS
RU� PRELOH� LQWHUIDFHV� EXW� FRPH� DV� VHSDUDWH� LQWHUIDFHV� FRQQHFWLQJ� EX\HUV� DQG
VHOOHUV� GLUHFWO\�YLD� UHDO�WLPH�ELGGLQJ�SURFHGXUHV��7KLV�PHDQV� WKDW� WKH� HQWLUH� DG
EX\� PDUNHW� UHPDLQV� HQWLUHO\� LQYLVLEOH� WR� FRQVXPHUV� DQG� PXVLFLDQVߚDQG�
LPSRUWDQWO\�� WKDW� SULFLQJ� LV� QHYHU� PDGH� SXEOLF�� 3URJUDPPDWLF� LV� D� PDWWHU� RI
FRRUGLQDWLRQ�EHWZHHQ�PDUNHWHUV��DG�WHFK�ILUPV��DQG�6SRWLI\��ZLWK�DQRQ\PLW\�RQ
VRPH� VLGHV� RI� WKH�PDUNHW�� DV�PDUNHWHUV� RIWHQ� GR� QRW� NQRZ� RQ�ZKLFK� SODWIRUP
WKH\�EHW�

,Q�SULQFLSOH��VXFK�DXWRPDWHG�WUDGLQJ�RI�DG�EX\V�\LHOGV�VHYHUDO�DGYDQWDJHV��,W
DOORZV�WKH�VDOH�RI�RYHUDEXQGDQW�LQYHQWRU\�WKDW�KXPDQ�VDOHV�WHDPV�KDYH�IDLOHG�WR
VHOO��7KXV��DG�DXFWLRQLQJ�LV�D�FOHDU�LQGLFDWRU�WKDW�WKH�HFRQRPLF�YDOXH�RI�WKH�RIIHU
�WKH� DGV� RQ� 6SRWLI\�� KDV� QRW� EHHQ� VHWWOHG� DQG� FDQQRW� EH� VHWWOHG� ZLWKRXW� DQ
DXFWLRQ�� :KLOH� 6SRWLI\� KDG� DGV� ORQJ� EHIRUH� SURJUDPPDWLF�� LW� LV� RQO\� WKURXJK
DXFWLRQLQJ� WKDW� D� IXQFWLRQLQJ� PDUNHW� FRXOG� EH� HVWDEOLVKHG�� 3URJUDPPDWLF� DOVR
FUHDWHV� ODUJHU� VFDOHV� PRUH� HIILFLHQWO\� E\� DOORZLQJ� DGYHUWLVHUV� WR� DJJUHJDWH
LQWHUDFWLRQV� ZLWK� DXGLHQFHV� DFURVV� WKH� ZHE� ZLWKRXW� ILUVW� KDYLQJ� WR� VHOHFW
DXGLHQFHV� PDQXDOO\� DFURVV� WKRXVDQGV� RI� SXEOLVKHU� VLWHV�� )RU� DG� DJHQFLHV� DQG
PHGLD�SODQQHUV�� HVWDEOLVKLQJ�DXWRPDWHG� WUDGLQJ�GHVNV�ZDV�D�GHIHQVLYH�PHDVXUH
DJDLQVW� *RRJOH� DQG� RWKHU� SOD\HUV� WKDW� HQVXUHG� WKHLU� RZQ� UHOHYDQF\� LQ� D� ILHOG
ZKHUH�EUDQGV�ZHUH�DEOH�WR�EX\�GLUHFWO\�IURP�DG�QHWZRUNV����/RZ�EDUULHUV�RI�HQWU\
DQG� KLJK� SURILWDELOLW\� FUHDWHG� DGGLWLRQDO� LQFHQWLYHV� WKDW� IXHOHG� DG�WHFK� PDUNHW



JURZWK�
6SRWLI\� SURPRWHV� LWV� SODWIRUP� WR� DGYHUWLVHUV� DV� DQ� LQQRYDWLYH� VHWWLQJ� IRU

SURJUDPPDWLF�WDUJHWLQJ�WHFKQLTXHV��7KH�FRPSDQ\ߞV������1HZ�<RUN�PHGLD�HYHQW
JLYHV�DQ�LGHD�DERXW�WKH�YDOXH�LW�VDZ��DQG�VHHV��LQߡ�PRUH�WDUJHWHG�DGYHUWLVLQJߢ��$G
WDUJHWLQJ�WHFKQLTXHV�LQFOXGH�ERWK�GHPRJUDSKLF�WDUJHWLQJ�DQG�WDUJHWLQJ�FRQWHQW�DW
XVHUV� ZLWK� SDUWLFXODU� KDELWV�� PLQGVHWV�� DQG� WDVWHV� WKDW� DOLJQ� ZLWK� D� SUHGHILQHG
WDUJHW�SHUVRQD��3OD\OLVWV� WDLORUHG� WR� VSHFLILF�XUEDQ�DFWLYLWLHV� �VXFK� DV� 0RUQLQJߡ
&RPPXWHߢ��DQG�PRRGV��VXFK�DVߡ�/LIH�6XFNVߢ��DUH�FRPELQHG�ZLWK�GDWD�RQ�JHQUH
SUHIHUHQFHV�� DJH��JHQGHU�� JHRJUDSK\�� ODQJXDJH�� DQG� VWUHDPLQJ�KDELWV�� DORQJVLGH
LQIRUPDWLRQ�IURP�WKLUG�SDUW\�GDWD�SURYLGHUV�DERXW�EURDGHU�LQWHUHVWV�DQG�OLIHVW\OH
DQG� VKRSSLQJ� EHKDYLRUV�� ,W� LV�� LQ� VKRUW�� D� EXVLQHVV� PRGHO� EDVHG� RQ
WHFKQRORJLFDOO\� DLGHG� LQIRUPDWLRQ� H[FKDQJHVߚQRW� PXVLF�� 0XVLF� LV� UDWKHU
SURPRWHG� DV� PHUHO\� IXQFWLRQDO� IRU� GHILQLQJ� DQG� PLFURWDUJHWLQJ� DXGLHQFH
VHJPHQWV��7KH�PDLQ�SURPLVH�RI�SURJUDPPDWLF�DGYHUWLVLQJ�LV�LWV�FRPSHWLWLYH�HGJH
ZKHQ�LW�FRPHV�WR�GHPRQVWUDWLQJ�DGYHUWLVLQJߞV�QHZߡ�UHOHYDQFH�WR�WKH�FRQVXPHUߢ���

:KLOH� 6SRWLI\� XSKROGV� WKH� VXFFHVV� RI� LWV� HIIRUWV� WR� PDWFK� DG� FRQWHQW� WR
OLVWHQLQJ� EHKDYLRUV��PHPEHUV� RI� WKH� 6SRWLI\� FRPPXQLW\� UHJXODUO\� FULWLFL]H� WKH
VHUYLFH�IRU�LWV�ODFN�RI�DFFXUDWH�WDUJHWLQJ��7KH\�QRWH��IRU�H[DPSOH��WKDW�VRPH�DGV
GR�QRW�PDWFK�EDVLF�GDWD�VHWV��LQFOXGLQJ�WKH�XVHUߞV�DJH��JHQGHU��ORFDWLRQ��ODQJXDJH�
JHQUH� SUHIHUHQFHV�� DQG� OLVWHQLQJ� FRQWH[W�� 6XFK� FULWLFLVP� LV� SDUWO\� PLVGLUHFWHG�
KRZHYHU�� DV� LW� ZURQJO\� SXWV� WKH� EODPH� RQ� SXEOLVKHUV� IRU� ZKDW� DUH�� LQ� HIIHFW�
GHFLVLRQV�PDGH�E\� DGYHUWLVHUV��PRVW�RI�ZKRP�GR�QRW�PLFURWDUJHW� WKHLU� DGV�EXW
LQVWHDG� RSW� IRU� EURDG�PHGLD� UHDFK�� DOZD\V� GHSHQGLQJ� RQ� RYHUDOO� DG� FDPSDLJQ
JRDOV�DQG�GLVSRVDEOH�EXGJHW��6SRWLI\�LWVHOI�KDV�SRLQWHG�RXW�WKDW�DGV�VHUYH�WKH�GXDO
SXUSRVH� RI� JHQHUDWLQJ� D� UHYHQXH� VWUHDP� DQG� HQFRXUDJLQJ� DGYHUWLVLQJ�DGYHUVH
XVHUV� WR� SD\� IRU� 6SRWLI\� 3UHPLXP�� D� JRDO� GHPRQVWUDWHG� E\� WKH� IDFW� WKDW�� DV� RI
$XJXVW� ������ WKH� PRVW� UHSHWLWLYH� DQG� IUHTXHQW� DXGLR� DQG� GLVSOD\� DGV� LQGHHG
SURPRWHG�6SRWLI\ߞV�RZQ�DG�IUHH�VHUYLFH���

,Q� RUGHU� WR� GHYHORS� D� PRUH� WHQDEOH� FULWLFDO� SRVLWLRQ� YLV� �YLV� WKH� PDUNHW
FRRUGLQDWLRQ� HQDFWHG� WKURXJK� SURJUDPPDWLF� DGYHUWLVLQJ� SURFHGXUHV�� EHWWHU
HPSLULFDO� GDWD� DUH� QHHGHG�� 2FFDVLRQDOO\�� 6SRWLI\� HPSOR\HHV� OHDN� VXFK� GDWD� LQ
VHPLSXEOLF� FRQWH[WV�� EXW� LQGXVWU\� OHDNDJHV� DUH� VHOGRP� KHOSIXO� IRU� GHYHORSLQJ
LQGXVWU\�FULWLFDO�SHUVSHFWLYHV����%HWZHHQ�$XJXVW�DQG�2FWREHU�������ZH�WKHUHIRUH
FRQGXFWHG� D� QXPEHU� RI� VLPSOH� H[SHULPHQWV� LQ� FROODERUDWLRQ�ZLWK� SURJUDPPHU
5RJHU� 0¤KOHU� DW� +XPODE�� 2XU� REMHFWLYH� ZDV� WR� JDLQ� LQVLJKW� LQWR� WKH� DG�WHFK
PDUNHW�� DQ� LVVXH� QRW� UHOLDEO\� FRYHUHG� YLD� WUDGH� MRXUQDOV� RU� LQWHUYLHZV���� 7KH
H[SHULPHQWV�XVHG� WKH�*KRVWHU\�EURZVHU�SOXJLQ�IRU�6SRWLI\ߞV�ZHE�SOD\HU��ZKLFK



DOORZHG�XV� WR�PDS�YDULRXV�VWDNHKROGHUV� LQYROYHG� LQ�SODFLQJ�DGV��DQG�)LGGOHU��D
WRRO�IRU�FDSWXULQJ�QHWZRUN�GDWD����%\�HVWDEOLVKLQJ�D�)DFHERRN�XVHU�,'�FRQQHFWHG
WR�6SRWLI\��ZH�ZHUH�DEOH�WR�LGHQWLI\�VRPH�RI�WKH�DGYHUWLVLQJ�VXSSO\�FKDLQ�YHQGRUV
LQYROYHG� LQ� WKH�SODFLQJ�RI�DGV� UHODWHG� WR� WKDW� VSHFLILF�XVHU�SURILOH��:KLOH� WKHVH
ILQGLQJV�DUH� LQGHHG� OLPLWHG�� WKH\�DOORZHG�XV� WR� FRQILUP�D� IHZ�DVVHUWLRQV� DERXW
6SRWLI\ߞV�SURGXFWLRQ�FKDLQ�

)LJXUH����
)LGGOHU�LQ�DFWLRQ��VQLIILQJ�RXW�FRPPXQLFDWLRQ�EHWZHHQ�6SRWLI\�DQG�LWV�DG�VXSSO\LQJ�SDUWQHUV�

*KRVWHU\�DQG�)LGGOHU�SURYLGHG�XV�ZLWK�D� OLVW�RI�YDULRXV�FRPSDQLHV� WKDW� WDNH
SDUW� LQ� QHWZRUNHG� LQWHUDFWLRQ� ZKHQ� EURZVLQJ� WKURXJK� D� XVHUߞV� SOD\OLVW� VWDWV�
6RPH�RI�WKHVH�FRPSDQLHV�SURYLGH�WUDFNHUV��ZLGJHWV��DQG�DQDO\WLFV��ZKLOH�RWKHUV
PHDVXUH�SHUIRUPDQFH��+RZHYHU��PRVW�DUH� UHODWHG� WR�DGYHUWLVLQJ�� LQFOXGLQJ� �EXW
QRW� OLPLWHG� WR�� WKH� IROORZLQJ�JURXSV�RI� DFWRUV� WR�EH� IRXQG� LQ�SURJUDPPDWLF� DG
VDOHV�

6XSSO\�6LGH�3ODWIRUPV��663V���$G6FDOH��3XE0DWLF��5XELFRQ��DQG�<LHOG/DE
'HPDQG�6LGH�3ODWIRUPV��'63V���$G5LYHU�DQG�6RFLRPDQWLF
$G�([FKDQJHV��$GPHWD��$SS1H[XV��)DFHERRN�([FKDQJH��)%;���2SHQ;��DQG

<DKRR�$G�([FKDQJH
$G�1HWZRUNV��$GNRQWHNVW
$G�6HUYHUV��$GWHFK
'DWD�6XSSOLHUV��6HHG�6FLHQWLILF�DQG�WKH�(FKR�1HVW
'DWD�0DQDJHPHQW�3ODWIRUPV��'03���%OXH.DL�DQG�.UX[
0HDVXUHPHQW��0RDW�DQG�*RRJOH



9HULILFDWLRQ��&RP6FRUH�DQG�1LHOVHQ

$V�LQ�DQ�DFWXDO�VWRFN�H[FKDQJH��WKH�DXFWLRQ�RI�6SRWLI\�DXGLHQFH�VHJPHQWV�LV
FRQVWDQW� DQG� FRQWLQXRXV�� 5HDO�WLPH� ELGGLQJ� LV�PDQDJHG� YLD� DG� H[FKDQJHV� DQG
GLJLWDO� PDUNHWSODFHV�� ,Q� WKLV� EURNHUDJH� VHWWLQJ�� D� SXEOLVKHU� VXFK� DV� 6SRWLI\
SDUWQHUV�ZLWK�RQH�RU�VHYHUDO�\LHOG�RSWLPL]DWLRQ�RU�VXSSO\�VLGH�SODWIRUPV��663V��
7KLV�SDUWQHUVKLS�LV�GHVLJQHG�WR�PD[LPL]H�WKH�VDOH�SULFH�IRU�6SRWLI\ߞV�LPSUHVVLRQV
DQG� WR�DJJUHJDWH�DQG�PDQDJH�6SRWLI\ߞV� UHODWLRQVKLSV�ZLWK�DG�EX\HUV�DV�ZHOO� DV
ZLWK� DG� H[FKDQJHV� DQG� DG� QHWZRUNV�� 7KURXJK� WKH� 663�� WKH� SXEOLVKHU� PD\
GHWHUPLQH� ZKRP� LW� ZDQWV� LWV� LQYHQWRU\� ERXJKW� E\�� WKH� W\SH� RI� DGV� LW� ZDQWV
GLVSOD\HG��DQG�WKH�UDQJH�RI�SULFLQJ��SUHIHUHQFHV�WKDW�DUH�VHW�EHIRUH�WUDGLQJ�VWDUWV�
2QFH� D� SXEOLVKHUߞV� VDOHV� SDUWQHU� RU� 663� �VXFK� DV� 5XELFRQ�� EHJLQV� WKURZLQJ
DYDLODEOH�DG�LPSUHVVLRQV�LQWR�DXWRPDWHG�DG�H[FKDQJHV��H�J���$GPHWD���GHPDQG�
VLGH�SODWIRUPV��'63V���VXFK�DV�$G5LYHU��DQDO\]H�DQG�SXUFKDVH�WKHP�RQ�EHKDOI�RI
PDUNHWHUV� DQG� EUDQGV� EDVHG� RQ� DWWULEXWHV� VXFK� DV� ORFDWLRQ� RU� VSHFLILF� WDUJHWV�
ZLWK� WKH� REMHFWLYH� RI� EX\LQJ� DG� LPSUHVVLRQV� DV� FKHDSO\� DQG� HIILFLHQWO\� DV
SRVVLEOH�� ,Q� DGGLWLRQ�� SXEOLVKHUV� PD\� DOVR� SUHVHOO� SDUW� RI� WKHLU� LQYHQWRU\� DW� D
IL[HG� SULFH� WR� RQH� RU� VHYHUDO� DG� QHWZRUNV� �H�J��� $GNRQWHNVW�� IRU� D� SDUWLFXODU
WDUJHWHG�DXGLHQFH��)URP�D�PDUNHWHU�RU�EUDQG�SHUVSHFWLYH��WKH�H[FKDQJH�PD\�VWDUW
GLIIHUHQWO\�� E\� VLPSO\� EX\LQJ� D� �ߢZKLWHOLVWHGߡ LQYHQWRU\�� ZKLFK� ZRXOG� DOVR
LQFOXGH� 6SRWLI\�� E\� DFFHVVLQJ� 6SRWLI\ߞV� LQYHQWRU\� WKURXJK� D� '63� IRU� RSHQ
DXFWLRQ�ELGGLQJ��RU�E\�GLUHFWO\�FRQWDFWLQJ�6SRWLI\� LQ�FDVH�VRPHWKLQJ�PRUH� WKDQ
MXVW� LQYHQWRU\� LV�ZDQWHG�� VXFK�DV�ZKHQ� ILUVW�SDUW\�GDWD�DUH� UHTXLUHG� LQ�RUGHU� WR
WDUJHW�D�EUDQG�LQ�UHODWLRQ�WR�FRQWHQW�RU�GHPRJUDSKLF�GDWD��DV�LQ�VR�FDOOHG�SULYDWH
�SUHQHJRWLDWHG��PDUNHWSODFHV���

7UDGLQJ� LV� IXHOHG� E\� FRQVXPHU� GDWD� WKDW� DUH� H[WUDFWHG� E\� YDULRXV� GDWD
VXSSOLHUV� DQG� DJJUHJDWHG� E\� RQH� RU� VHYHUDO� GDWD� PDQDJHPHQW� SODWIRUPV� �H�J��
%OXH.DL���$V� VRRQ� DV� WKH� LQYHQWRU\�KDV� EHHQ� VROG�� VHYHUDO�PHGLD�� DQG� IRUPDW�
VSHFLDOL]LQJ� DG� VHUYHUV� �H�J��� $GWHFK�� ZLOO� GHOLYHU� WKH� DG� XQLWV� WR� WKH� ZHEVLWH�
ZKLOH� WKH� YLHZDELOLW\� DQG� HIIHFWLYHQHVV� RI� WKH� DGV� DUH�PRQLWRUHG� �E\�0RDW� RU
&RPVFRUH��� $OWKRXJK� WKH� EDVLF� FXUUHQF\� RI� WKH� H[FKDQJH� LV� FRVW�SHU�PLOOH�
EX\HUV� DQG� VHOOHUV� PHDVXUH� GLIIHUHQWO\�� D� PDUNHWHU� PD\� RSWLPL]H� WRZDUG
YLHZDELOLW\�RU�FOLFN�WKURXJK�VHWWLQJV�LQ�WKH�'63�SODWIRUP��DQG�D�SXEOLVKHU�WRZDUG
QXPEHU� RI� EX\HUV� RU� UHYHQXH� SHU� WKRXVDQG� LPSUHVVLRQV�� 7KH� HQWLUH� H[FKDQJH
SURFHVV�IURP�WKH�FOLHQWߞV�LQLWLDO�OLQNLQJ�XS�WR�WKH�SXEOLVKHU�FRQWHQW�VHUYHU�WR�WKH
ILQDO�SODFLQJ�RI�WKH�DGV�WDNHV�OHVV�WKDQ�WKLUW\�PLOOLVHFRQGV�

6RPHZKDW� FRPSOLFDWLQJ� WKH� SLFWXUH�� VHYHUDO� RI� WKH� DIRUHPHQWLRQHG� ILUPV



SHUIRUP�PXOWLSOH� UROHV� LQ� WKH� VXSSO\� FKDLQ� DQG�PD\� EH� GLUHFWHG� WRZDUG� HLWKHU
SXEOLVKHUV�RU�PDUNHWHUV��RU�ERWK��H�J���$SS1H[XV���1RQH�RI�WKHP�LV�H[FOXVLYHO\
ZRUNLQJ� ZLWK� 6SRWLI\�� 6SRWLI\� FODLPV� WR� SDUWQHU� H[FOXVLYHO\� ZLWK� 5XELFRQ� DV
663��EXW� LQ�RXU� H[SHULPHQW��*KRVWHU\� OLVWHG�D�QXPEHU�RI� VSHFLDOL]HG�663V� WKDW
PD\� VHUYH� VSHFLILF� DG� IRUPDW�� RU� UHJLRQ�UHODWHG� SXUSRVHV���� 'R]HQV� RI� ILUPV�
FOXVWHUHG�LQ�GLJLWDO�VSDFH�EXW�RSHUDWLQJ�IURP�RIWHQ�UHPRWH�FRXQWULHV��RIIHU�KLJKO\
VSHFLDOL]HG�� FRPSHWLQJ� RU� FRPSOHPHQWDU\� VHUYLFHV� WKDW� DUH� SDUWO\� WDLORUHG� WR
UHJLRQDO� DG� PDUNHWV�� VXEMHFW� WR� D� FRQVWDQW� WUDQVIRUPDWLRQ� RI� WHFKQRORJ\� DQG
LQGXVWU\��DQG�DOZD\V�DFWXDOL]HG�LQ�WKHLU�UHODWLRQV�GHSHQGLQJ�RQ�D�JLYHQ�EUDQG�DQG
WDUJHW��$XWRPDWLRQ� WKXV� HQWDLOV� D� VXSHU�LQWHUPHGLDWLRQ� RI�PHGLD�EX\LQJ�� ,Q� WKH
ZRUGV�RI�WKH�,QWHUQHW�$GYHUWLVLQJ�%XUHDX��LW�OHDGV�WR�DQߡ�H[SORGLQJ�QXPEHU�RI�DG
WHFKQRORJ\�SURGXFWV�DQG�VHUYLFHV��QHZ�FRVW�PRGHOV��DQG�DQ�HYROYLQJ�SDWFKZRUN
RI� EXQGOHG� EX\�VLGH� RIIHULQJV� DQG� VROXWLRQVߢ���� $V� -DQD� -DNRYOMHYLF�� 6SRWLI\ߞV
KHDG�RI�SURJUDPPDWLF�DGYHUWLVLQJ��DGPLWV�LQ�DQ�LQWHUYLHZ��LW�LV�Dߡ�ORW�RI�PLGGOH�
PHQߨ���GHILQLWHO\�FRQIXVLQJ��HYHQ�PRUH�VR�IRU�WKH�EX\�VLGHߢ���

2XU�H[SORUDWRU\�DQG�H[SHULPHQWDO�PDSSLQJ�RI�6SRWLI\ߞV�DG�WHFK�LQIUDVWUXFWXUH
DOORZHG�XV�WR�GUDZ�D�IHZ�WHQWDWLYH�FRQFOXVLRQV�DERXW�WKH�FRPSDQ\ߞV�DG�PDUNHW�
)RU�FRQVXPHUV�DQG�PXVLFLDQV��WKLV�LV�LQGHHG�DQ�RSDTXH�PDUNHW��(YHQ�IRU�DFWRUV
UHSUHVHQWLQJ�WKH�DGYHUWLVLQJ�VLGH��WKH�DG�PDUNHW�KDV�D�SHFXOLDU�IRUP�RI�RUGHU��,WV
WHFKQLFDO� HQYLURQPHQW� DQG�QHWZRUN�RI� LQYROYHG� DFWRUV� DUH� KLJKO\�XQVWDEOH�� QRW
RQO\�EHFDXVH�WKH\�LQYROYH�D�FRQVWDQW�VZLWFKLQJ�RI�UROHV�EXW�DOVR�EHFDXVH�RI�WKH
FRQVWDQW�H[SDQVLRQ�DQG�DFFUHWLRQ�RI�WKH�QHWZRUN�LWVHOI��$G�WHFK�FRRUGLQDWHV�WKH
PDUNHW� WKURXJK� DXFWLRQ� SURFHGXUHV�� \HW� WKH� LGHD� RI� D� VWRFN� H[FKDQJH� LV
PLVOHDGLQJ� ZKHQ� LW� FRPHV� WR� WKH� GLVWULEXWLRQ� RI� FRVWV� DQG� EHQHILWV� EHWZHHQ
DFWRUV�� $G� WHFK� LQFUHDVHV� WKH� FRVWV� IRU� SXEOLVKHUV� DQG� PDUNHWHUV�� LQVWHDG� RI
UHGXFLQJ� WKHP�� 3URJUDPPDWLF� PHGLD� EX\LQJ� LV� PRUH� H[SHQVLYH� �HVSHFLDOO\
UHJDUGLQJ� FRVWV� SHU� H[SRVXUH�� WKDQ� LQVHUWLRQ�RUGHU� DGYHUWLVLQJ�� DGGLQJ� DQ� DGߡ
WHFK�WD[ߢ�WR�WKH�EXGJHW��RIWHQ�ZLWKRXW�WUDQVSDUHQW�SULFLQJ����,W�DOVR�GLVUXSWV�ORQJ�
HVWDEOLVKHG�UHODWLRQV�EHWZHHQ�DG�DJHQFLHV��PHGLD�SODQQHUV��DQG�SXEOLVKHUV��+HUH�
DXWRPDWLRQ�PD\�VHUYH�WR�GLVSRVH�RI�KXPDQ�LQWHUPHGLDULHV�DQG�WR�UHVWUXFWXUH�DQG
UHQHJRWLDWH� WKH� LQSXW� RI� DQ\� DFWRU�� ,W� LV�� LQ� VKRUW�� QRW� VR�PXFK� D� IRUP�RI� WUDGH
PRGHOHG�RQ�WKH�VWRFN�H[FKDQJH�DV�D�IRUP�RI�LQFUHPHQWDOO\�VWDFNHG�H[FKDQJHV�

7KLV�FKDSWHU�KDV�VKRZQ�WKDW�6SRWLI\ߞV�DG�WDUJHWLQJ�LV�RQH�HOHPHQW�LQ�D�SURFHVV
WKDW� JRHV� EH\RQG� WKH� PHUH� GLVVHPLQDWLRQ� RI� GLJLWL]HG� VRXQG�� 6SRWLI\� LV� D
PHGLDWRU�� UDWKHU� WKDQ� DQ� LQWHUPHGLDU\�� WKDW� DFWLYHO\� UHSURGXFHV� WKH�PHDQLQJ� RI
WKH�VRQJV�LW�LV�VXSSRVHG�WR�GLVWULEXWH��7KLV�UHSURGXFWLRQ�LV�HQJLQHHUHG�WKURXJK�D
PXVLF� FODVVLILFDWLRQ� DQG� UHFRPPHQGHU� V\VWHP� ZKRVH� RXWSXW� LV� GDWD� IRU



DGYHUWLVLQJ��7KH�DG�PDUNHW�FRQVWLWXWHV�EXW�RQH�LQ�D�IDPLO\�RI�PDUNHWV�FRQQHFWHG
E\� WKH�6SRWLI\�EUDQG��*LYHQ� WKH�RSDFLW\�RI� VRPH�RI� WKHVH�PDUNHWV�� WKH� LQWHUQDO
RUGHULQJ�DPRQJ�WKHP�UHPDLQV�VSHFXODWLYH��,W�LV�OLNHO\��KRZHYHU��WKDW�WKH�ILQDQFLDO
PDUNHW�JRYHUQV�DOO�RWKHUV��JLYHQ� WKH�YDOXDWLRQ�UHDFKHG�IRU�6SRWLI\�DQG� WKH�ZD\
FRUSRUDWH�SUDFWLFH�VHHPV�WLHG�XS�LQWR�WKH�ORJLFV�RI�ILQDQFH��1RQH�RI�LWV�PDUNHWV
EXLOG�SULPDULO\�RQ�QHWZRUN�HIIHFWV��EXW�WKHUH�DUH�LPSOLFDWLRQV�RI�KLHUDUFK\�LQ�WKH
ZD\� VRQJV�� DGV�� DQG� WDUJHWV� DUH� VXEVXPHG� XQGHU� VXFK� ORJLFV�� 6RPHZKDW
LURQLFDOO\�� WKHVH� ORJLFV� HYHQ� SXW� ZHDOWK\� SXEOLVKHUV� VXFK� DV� 6SRWLI\� LQ� D
SUHFDULRXV� SRVLWLRQ�� EHFDXVH� LW� WXUQV� WKHP� LQWR� EURNHUV� GHSHQGLQJ� RQ� RWKHU
EURNHUV� IRU� UHDOL]LQJ� JOREDOL]HG� FODLPV� RQ� VFDOHߚPLGGOHPHQ� RQ� WRS� RI
PLGGOHPHQ�

$V� D�PRUH� JHQHUDO� UHVXOW� RI� WKLV� HPSLULFDO�PDUNHW� VWXG\�� IXWXUH� UHVHDUFK� LV
QHHGHG� WR� KLJKOLJKW� WKH� ZD\� GLJLWDO� PDUNHWV� DUH� DOZD\V� HPEHGGHG� LQ� RWKHU
PDUNHWV���� :H� KDYH� DUJXHG� WKDW� VXFK� PXWXDO� HPEHGGLQJ�� RU� UHODWHGQHVV� RI
PDUNHWV�� LV� H[DFWO\� ZKDW� GHILQHV� DQ� LQGXVWU\�� 6R� IDU�� 6SRWLI\�� )DFHERRN�� DQG
*RRJOH�KDYH�RIWHQ�EHHQ� VWXGLHG�SULPDULO\� DV�SODWIRUPV� LQ� WKH� VHQVH�RI� WHFKQR�
HFRQRPLF�FRQILJXUDWLRQV�VRPHKRZ�LVRODWHG�IURP�RU�HOHYDWHG�DERYH�WKH�PDQLIROG
DFWLYLWLHV�WKDW�FRQVWLWXWH�PDUNHWV�RQ��DQG�RIIOLQH��3ODWIRUP�VWXGLHV�HPSKDVL]H�WKDW
GLJLWDO� PDUNHWV� DUH� RQWRORJLFDOO\� GLVWLQFWLYH� DQG� PXOWLVLGHG�� LPEXLQJ� LQWHUQHW
EXVLQHVVHV� ZLWK� LGHDV� RI� QHZQHVV� DQG� QHWZRUNHG� HJDOLWDULDQLVP�� $V� WKH� DG
PDUNHW� FDVH� VWXG\� KDV� VKRZQ�� WKHUH� FHUWDLQO\� DUH� SRVLWLYH� HIIHFWV� LQ� WKH
LQWHUDFWLRQ� EHWZHHQ� 6SRWLI\ߞV� YDULRXV� PDUNHW� DFWRUV�� VXFK� DV� LQFUHDVLQJ� DG
UHYHQXH��%XW�ZKHQ� FRQVLGHUHG� DV� D�PHGLD� LQGXVWU\�� 6SRWLI\� DQG� RWKHU� VHUYLFHV
FRQVWLWXWH�SURGXFWLRQ�FKDLQV� WKDW�DOVR�FDXVH�D�QXPEHU�RI�QHJDWLYH�H[WHUQDOLWLHV�
:KLOH�SURJUDPPDWLF�DGYHUWLVLQJ�KDV�RQO\�VSUHDG�VLQFH�������WKH�H[SHULHQFH�LV�RI
D�KLJKHU�YROXPH�RI�DGV�HYHU\ZKHUH��,WV�VSUHDG�KDV�GLVUXSWHG�HVWDEOLVKHG�UHODWLRQV
EHWZHHQ� DG� DJHQFLHV�� PHGLD� SODQQHUV�� DQG� SXEOLVKHUV�� :LWK� LWV� PLOOLVHFRQG
SURFHVVLQJ� RI� SHUVRQDO� GDWD� DQG� SUHGLFWLYH� EHKDYLRUDO� WDUJHWLQJ� FDSDFLWLHV�
SURJUDPPDWLF� DOVR� HQJLQHHUV� D� QHZ�� XQFDQQ\� LQWLPDF\� EHWZHHQ� SXEOLVKHUV�
FXOWXUDO�FRQWHQW��DQG�DXGLHQFHV�

�LQDQFH(ߡ FDQ� RQO\� VSUHDG� DV� IDU� DV� LWV� RZQ� PDJLFߢ���� $QQD� 7VLQJ� KDV
REVHUYHG��2XU�UHVHDUFK�KDV�VKRZQ�WKDW�6SRWLI\ߞV�PDJLF�LQGHHG�H[LVWV�DQG�FDQQRW
EH� GLVFRXQWHG� DV� IDNH�� 7KLV� LQFOXGHV� D� QHZ� EHOLHI� LQ� WKH� PDJLF� RI� PXVLF� DV
FRPPRGLW\��GHVSLWH�PXVLF�DV�D�EXVLQHVV�KDYLQJ�EHHQ�GHFODUHG�GHDG�RQ�QXPHURXV
RFFDVLRQV�� ,W� LQFOXGHV� WKH�ZRQGHUV�RI� IUHH� DQG�6SRWLI\ߞV� VXEVHTXHQW�FRQYHUVLRQ
RI� IUHH� OLVWHQLQJ� LQWR� VFDOH� DQG� YDOXH�� 6SRWLI\ߞV� PDJLF� DOVR� LQYRNHV� DFWV� RI
FRUSRUDWH�VWDJLQJ��FXOWXUDO�ERUGHU�FURVVLQJ��DQG� WKH�PDQLSXODWLRQ�RI�ERXQGDULHV



LQ�ZD\V�WKDW�FRQQHFW�WKH�ZRUOG�RI�ILQDQFH�WR�RXU�RZQ�LPDJLQDWLRQ��7KH�YDOXH�RI
IUHH��LQ�WKLV�FRQWH[W��PD\�UHVW�RQ�XV�LPDJLQLQJ�RWKHU�IRUPV�RI�IUHHGRP�

1RWHV

���4XRWHV�DQG�REVHUYDWLRQV�ZHUH�FROOHFWHG�E\�3DWULFN�9RQGHUDX�DW�WKH�6SRWLI\�SUHVV�HYHQW��1HZ�<RUN��1HZ
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����
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ZZZ�XNDRS�RUJ�GLJLWDO�ODQGVFDSH�UHSRUW�

����-RVHSK�7XURZ��7KH�'DLO\�<RX��+RZ� WKH�1HZ�$GYHUWLVLQJ� ,QGXVWU\� ,V�'HILQLQJ�<RXU� ,GHQWLW\�DQG�<RXU
:RUWK��1HZ�+DYHQ��&7��<DOH�8QLYHUVLW\�3UHVV������������

����6HH�,QWHUDFWLYH�$GYHUWLVLQJ�%XUHDX��,$%�,QWHUQHW�$GYHUWLVLQJ�5HYHQXH�5HSRUW�������)XOO�<HDU�5HVXOWV
�,$%�� $SULO� ������� KWWSV���ZZZ�LDE�FRP�ZS�FRQWHQW�XSORDGV���������,$%B,QWHUQHWB$GYHUWLVLQJB5HYHQXH
B5HSRUWB)<B�����SGI�

����(ULF�%ODWWEHUJߡ��:K\�$JHQFLHV�$UH�%XOOLVK�RQ�6SRWLI\ߢ��'LJLGD\��0DUFK����������KWWSV���GLJLGD\�FRP
�PDUNHWLQJ�DJHQFLHV�EXOOLVK�VSRWLI\��

���� )RU� NH\� LQVLJKWV� LQWR� 6SRWLI\ߞV� DG� LQIUDVWUXFWXUH�� VHH� .LQVKXN� 0LVKUD�� �UFKLWHFWXUDO$ߡ 2YHUKDXO�� $G
6HUYLQJ�#�6SRWLI\�6FDOHߢ� �3RZHU3RLQW��4&RQ��/RQGRQ��8.��0DUFK� ��� ������� KWWSV���ZZZ�VOLGHVKDUH�QHW



�NLQVKXNP��TFRQ�ORQGRQ������DUFKLWHFWXUH�RYHUKDXO�DG�VHUYLQJ�VSRWLI\�VFDOH�

����7KH�H[SHULPHQW�LV�GRFXPHQWHG�LQ�IXOO�LQ�5RJHU�0¤KOHU�DQG�3DWULFN�9RQGHUDXߡ��'R�%RWV�+DYH�+XPDQ
)ULHQGV"�([SHULPHQWDO�0HWKRGV�IRU�6WXG\LQJ�$G�7HFK�,QIUDVWUXFWXUHVߢ��&XOWXUH�8QERXQG����QR���� �������
������KWWSߙ�����ZZZ�FXOWXUHXQERXQG�HS�OLX�VH�Y��D���FX��Y�D���SGI�

���� $� VLPLODU� WRRO� KDV� EHHQ� GHYHORSHG� E\� WKH� 'LJLWDO� 0HWKRGV� ,QLWLDWLYH� �$PVWHUGDP��� FDOOHG
7UDFNHU7UDFNHU�

���� -DQD� -DNRYOMHYLF� �KHDG� RI� SURJUDPPDWLF� DGYHUWLVLQJ� DW� 6SRWLI\�� 1HZ� <RUN��� LQWHUYLHZ� E\� 3DWULFN
9RQGHUDX��6HSWHPEHU����������

����+RZHYHU��*KRVWHU\�GRHV�QRW�VSHFLI\�ZKDW�LQIRUPDWLRQ�LV�H[FKDQJHG�EHWZHHQ�WKH�QRGHV�LQ�WKLV�QHWZRUN�
WKHLU�RUJDQL]DWLRQDO�RU� WUDQVDFWLRQDO� UHODWLRQV�KDYH� WR�EH� LQWHUSUHWHG��$Q\�PDSSLQJ�DOVR� UHPDLQV�SDUWLDO�DW
EHVW��JLYHQ� WKDW�*KRVWHU\�GRHV�QRW� OLVW� DOO� UHOHYDQW�QRGHV�� DQG�EHFDXVH�RI� WKH� UHJLRQ�GHSHQGHQW�� WHFKQLFDO
GLYLVLRQ�RI�ODERU�DW�ZRUN�LQ�SURJUDPPDWLF�DGYHUWLVLQJ�

����%HQMDPLQ�'LFN8ߡ��QGHUVWDQGLQJ� WKH�3URJUDPPDWLF�9DOXH�&KDLQ�1ߢ�HZV�� ,QWHUQHW�$GYHUWLVLQJ�%XUHDX�
0DUFK�����������KWWSV���ZZZ�LDE�FRP�QHZV�PDQDJLQJ�SURJUDPPDWLF�LQYHVWPHQWV��

����-DNRYOMHYLF��LQWHUYLHZ�

���� %ULDQ� 0RUULVVH\�� �7KHߡ 3URJUDPPDWLF� 0DQLIHVWRߢ�� 'LJLGD\�� -XQH� ���� ������ KWWSV���GLJLGD\�FRP
�PDUNHWLQJ�SURJUDPPDWLF�PDQLIHVWR��

���� 7KH� PRVW� FRPSUHKHQVLYH� DFFRXQW� RI� WKLV� G\QDPLF� VR� IDU� LV� .DWKDULQD� +¶OFN�� �H\RQG%ߡ WKH� 6LQJOH
3ODWIRUP��$Q�$VVHVVPHQW�RI�WKH�)XQFWLRQLQJ�DQG�5HJXODWRU\�&KDOOHQJHV�RI�0XOWL�OD\HUHG�3ODWIRUP�6\VWHPV
LQ� WKH� 0HGLD� DQG� &RPPXQLFDWLRQ� 6HFWRUߢ� �3K'� GLVV��� 9ULMH� 8QLYHUVLWHLW� %UXVVHO�� ������
KWWSV���VVUQ�FRP�DEVWUDFW ��������

����7VLQJ��)ULFWLRQ�����



�

,QWHUYHQWLRQ��,QWURGXFLQJ�6RQJEORFNHU

,Q� )HEUXDU\� ������ GXULQJ� WKH� WKLUWLHWK� WUDQVPHGLDOH� IHVWLYDO� IRU� DUW� DQG� GLJLWDO
FXOWXUH� LQ� %HUOLQ�� D� QHZ� DSSOLFDWLRQ� ZDV� ODXQFKHG�� 6RQJEORFNHU��� ,Q� OLQH� ZLWK
FODVVLF� WHFK� VWDUWXS� MDUJRQ�� WKH� DSS� ZDV� LQWURGXFHG� DV� D� JURXQGEUHDNLQJߡ
DSSOLFDWLRQߢ�WKDW�ZRXOGߡ�UHYROXWLRQL]H�WKH�ZD\�SHRSOH�OLVWHQ�WR�DQG�HQMR\�DGVߢ�
)XQFWLRQLQJ� DV� D� 0LFURVRIW� :LQGRZV� DQG� 0DF� 26� ;� SOXJLQ�� 6RQJEORFNHUߞV
GHFODUHG�DOOXUH�ZDV�LWV�DELOLW\�WR�DXWRPDWLFDOO\�PXWH�VRQJV�RQ�6SRWLI\�DQG�LQVWHDG
DOORZ� LWV� XVHUV� WR� HQMR\� �����ߡ DZHVRPH� DGVߢ�� )ROORZLQJ� VWDUWXS� OLQJR�
6RQJEORFNHU� ZDV� FODLPHG� WR� EH� �PRUHߡ WKDQ� MXVW� D� EORFNHUߢ�� ,QGHHG�� FRPSDQ\
UHSUHVHQWDWLYHV� LQVLVWHG� RQ� 6RQJEORFNHUߞV� FDSDFLW\� WR�PDNH� WKH� ZRUOG� D� EHWWHU
SODFH�E\ߡ�HPSRZHULQJ�XVHUV�DQG�XQOHDVKLQJ�WKHLU�LQQHU�DGYHUWLVHUV�6ߢ�HW�DJDLQVW
ZKDW� ZDV� GHVFULEHG� DV� DQ� RQJRLQJ� �DQG� VFDQGDORXV�� DFW� RI� DQWLDGYHUWLVLQJ
WHUURULVP� DJDLQVW� WKH� PXVLF� LQGXVWULHV�� 6RQJEORFNHU� SUHVHQWHG� LWVHOI� DV� WKH
PRUDOO\�FRUUHFW�RSSRVLWH�RI�DG�EORFNLQJ��D�VHUYLFH�WKDW�ZRXOG�SXW�DQ�HQG�WR�WKH
XQFRQWUROOHG�ILQDQFLDO�EOHHG�WKDW�WRUPHQWV�RQOLQH�FRQWHQW�SURYLGHUV�

%HIRUH� WKH� WUDQVPHGLDOH� HYHQW�� VWLFNHUV�� 7�VKLUWV�� DQG� FRIIHH� FXSV� ZLWK� WKH
6RQJEORFNHU�ORJR�KDG�EHHQ�VSHFLDOO\�RUGHUHG��DORQJ�ZLWK�D�JORVV\�YLGHR�DG�WKDW
IHDWXUHG�KDSS\�WHHQV�VZLPPLQJ�DQG�ULGLQJ�ELNHV��DFFRPSDQLHG�E\�WDJOLQHV�VXFK
DV� �ߢ�FRQQHFWߡ �ߢ�IULHQGVKLSߡ DQG� ��ߢ�\FXULRVLWߡ 6RQJEORFNHU� GLG� QRW� MXVW� FODLP� WR
KDYH�UHYHUVHG�WKH�IXQFWLRQV�RI�WZR�SUHYLRXVO\�H[LVWLQJ�DG�EORFNHUVߡ��SXWWLQJ�WKHLU
WHFKQRORJ\� WR� PXFK� EHWWHU� XVHߢ�� LW� DOVR� DOOHJHGO\� FDWHUHG� WR� D� JHQHUDWLRQ� RI
LQWHUQHW�XVHUV�ZKR�KDG�\HW� WR�H[SHULHQFH� WKH� WUXO\�DPD]LQJ�TXDOLWLHV�RI�DGV��$W
WKH�FRUH�RI�6RQJEORFNHUߞV�FRUSRUDWH�HWKLFV�OD\�D�VWURQJ�EHOLHI�LQ�WKH�SRWHQWLDO�RI
VXSSRUWLQJ�RQOLQH�FRQWHQW�SXEOLVKHUV�E\�H[SRVLQJ�RQHVHOI�WR�DGVߚDQG�DGV�DORQH�
Vߞ�DV�WKH�EXVLQHVV�MLQJOH�ZRXOG�KDYH�LW��6RQJEORFNHUߢ�1R�PXVLF��1R�GLVWXUEDQFHߡ
FRUSRUDWH�PRGHO�ZDV�SUHVHQWHG�DV�HDVLO\�VFDODEOH�DQG�FDSDEOH�RI�VXSSRUWLQJ�DQ
�W�WKH�WUDQVPHGLDOH�ODXQFK$�ߢ�HQWLUH�PHGLD�LQGXVWU\�XQGHU�DWWDFN�E\�DGEORFNHUVߡ



RQH� FRIRXQGHU� HYHQ� H[FODLPHGߚZLWK� LQFUHDVLQJ� HQWKXVLDVPߚWKDW�
�6RQJEORFNHUߡ LV� MXVW� WKH� VWDUW�� ,PDJLQH� ZKDW� FRPHV� QH[W�� 1HZVEORFNHU�
)LOPEORFNHU�� %RRNEORFNHU�� $UWEORFNHU�� 3RUQEORFNHU�� :LNLEORFNHU�
7ZHHWEORFNHU�� %ORJEORFNHU�� )ULHQGEORFNHU�� &DVKEORFNHU�� $QG�� \RX� NQRZ� ߨ
)RRGEORFNHU��:KDWHYHU�� 7KH� RSSRUWXQLWLHV� IRU� VXSSRUWLQJ� KLJK�TXDOLW\� FRQWHQW
DUH�XQOLPLWHGߢ��

)LJXUH����

6RQJEORFNHU��LQ�VKRUW��HQYLVLRQHG�D�IXWXUH�ZKHUH�HYHU\RQH�ZRXOG�EH�KDSS\�WR
SD\� IRU� DFFHVV� WR�DGVߚDQG� MXVW� WKH�DGV��%\�FDOOLQJ� WKLV� D� VWUDWHJ\� IRU� WXUQLQJߡ
FRPPHUFLDO� VSHHFK� LQWR� HFRQRPLHV� RI� VFDOHߢ�� WKH� FRPSDQ\�ZDV� H[SOLFLW� DERXW
VHHLQJ� DGYHUWLVLQJ� DV� RQH� RI� WKH� ODUJHVW� XQWDSSHG� UHVRXUFHV� RQ� WKH� SODQHW�
3DLQWLQJ� D� GUHDP\� �DQG� GROODU�ODGHQ�� LPDJH� RI� WLPHV� DKHDG�� 6RQJEORFNHUߞV
UHSUHVHQWDWLYHV�ZHUH�DJJUHVVLYHO\�ILVKLQJ�IRU�YHQWXUH�FDSLWDO�LQYHVWRUV�ZKR�ZHUH
SUHSDUHG� WR� RSHQ� WKHLU� ZDOOHWV� IRU� WKH� QHZHVWߚDQG� SUHVXPDEO\� KRWWHVWߚWHFK
VWDUWXS� WR�HPHUJH�RXW�RI�6ZHGHQ��)LQDOO\�� WKH�DXGLHQFH�ZDV� WROG6ߡ��RQJEORFNHU
ZLOO�GR�IRU�6SRWLI\�ZKDW�6SRWLI\�GLG�IRU�WKH�PXVLF�LQGXVWU\ߢ�

,Q�GXH�WLPH��6RQJEORFNHU�HVWDEOLVKHG�D�SUHVHQFH�RQ�7ZLWWHU��#VRQJEORFNHU��
ZLWK�WKLV�DFFRXQW�GHVFULSWLRQ�7HFK�VWDUWXS�UHFRQFHSWXDOL]LQJ�WKH�H[SHULHQFH�RIߡ�
OLVWHQLQJ��6RQJEORFNHU�JLYHV�\RX������DGV�ZKHQ�OLVWHQLQJ�WR�6SRWLI\��1R�PXVLF�
1R�GLVWXUEDQFH��)XOO�VXSSRUW��7ߢ�KH�FRPSDQ\�DOVR�VHW�XS�D�)DFHERRN�SDJH�DQG
HQJDJHG� LQ� D� VRFLDO� PHGLD� FDPSDLJQ� WKDW� FXOPLQDWHG� LQ� 6RQJEORFNHUߞV
SURPRWLRQDO� YLGHR� RQ� <RX7XEH� UHFHLYLQJ� PRUH� WKDQ� VL[WHHQ� WKRXVDQG� YLHZV�
+RZHYHU��GRXEWV�ZHUH�DOVR�UDLVHG��$V�RQH�FRPPHQWDWRU��+DPS6WDPS��VWDWHG�RQ
<RX7XEH��ߢ�7KLV�KDV�WR�EH�D�MRNHߡ�



)LJXUH����
6WLOOV�IURP�WKH�6RQJEORFNHU�SURPRWLRQ�YLGHR��XSORDGHG�WR�<RX7XEH�GXULQJ�WKH�VSULQJ�RI������

+DPS6WDPS�ZDV�FRUUHFW��$V�UHDGHUV�PLJKW�VXVSHFW��6RQJEORFNHU�ZDV�QRWKLQJ
EXW�D�KRD[��D�ILFWLWLRXV�VWDUWXS�GHVLJQHG�E\�XV�UHVHDUFKHUV�WR�LQWHUYHQH��GLVFXVV�
DQG� SUREOHPDWL]H� VRPH� RI� WKH� PRUDO� LPSHUDWLYHV� WKDW� KDYH� EHJXQ� WR� HPHUJH
DURXQG�RQOLQH�FRQWHQW�DQG� LWV�PRQHWL]DWLRQ�E\�DGV��:H�RXUVHOYHV�SRUWUD\HG� WKH
VWDUWXS�SURSKHWV�DW�WUDQVPHGLDOH��SRRUO\�GLVJXLVHG�LQ�6RQJEORFNHU�7�VKLUWV���7KH
VL[WHHQ� WKRXVDQG� YLHZV� RI� WKH� <RX7XEH� SURPRWLRQDO� YLGHR� ZHUH� REWDLQHG� E\
EX\LQJ� IDNH� OLNHV� DQG� YLHZV� IURP� VSHFLDOO\� VHOHFWHG� FOLFN� IDUPV� LQ� ,QGRQHVLD�
0RUHRYHU��ZKLOH� WKH�6RQJEORFNHU�SOXJLQ� LV�GRZQORDGDEOH�� IXOO\�IXQFWLRQDO��DQG
DYDLODEOH�DW�VRQJEORFNHU�FRP���WKH�FRPSDQ\ߞV�SURPLVH�RI�D�SUHPLXP�YHUVLRQ�ZDV
QHYHU� PHDQW� WR� PDWHULDOL]HߚPRVW� OLNHO\� WR� WKH� JUHDW� GLVDSSRLQWPHQW� RI� WKRVH
ZKR�ZDQWHG� WR� �VNLSߡ DOO� VLOHQFH�EHWZHHQ� DGV�� OLVWHQ� WR� DGV� LQ� DQ�RIIOLQH�PRGH�
VKDUH�DGV�ZLWK�WKH�SHRSOH�\RX�ORYH��DQG�UHFHLYH�IUHH�DG�UHFRPPHQGDWLRQV�EDVHG
RQ�PRRGV��JHQUHV��DQG�\RXU�SHUVRQDO�WDVWHߢ��

:LWKLQ�RXU�UHVHDUFK�SURMHFW��ZH�DSSURDFKHG�WKH�6RQJEORFNHU�LQWHUYHQWLRQ�DV�D
IRUP�RI�HWKQRJUDSKLF�VSHFXODWLRQ��7KH�DLP�RI�WKH�H[SHULPHQW�ZDV�QRW�WR�JHQHUDWH
UHVXOWV�� 5DWKHU�� ZH� ZDQWHG� WR� HQJDJH� LQ� WKH� NLQGV� RI� VSHFXODWLYH� PHWKRGV� ZH
GLVFXVVHG�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�ERRN��PHWKRGV�WKDW�KDYH�EHHQ�SURSRVHG�E\
/XFLDQD�3DULVL��1LQD�:DNHIRUG��&HOLD�/XU\��DQG�RWKHUV���6XFK�PHWKRGV�SULYLOHJH
LPDJLQDWLRQ��QDUUDWLRQDO�PXWDWLRQV��DQG�DGYHQWXURXV�PHWKRGRORJLFDO�MRXUQH\V�RQ
WKH� SDWK� WRZDUG� H[SORULQJ� GLJLWDO� WHFKQRORJLHV� DQG� WULJJHULQJ� GLVFXVVLRQV�� 7KH



SUHVHQWDWLRQ� DW� WUDQVPHGLDOH� SURPSWHG� VRPH� FULWLFDO� FRQYHUVDWLRQV�� ERWK� DW� WKH
DFWXDO� ODXQFK� DQG� ZLWKLQ� PHGLD�� 2QH� RI� XV� UHVHDUFKHUV� ZDV�� IRU� H[DPSOH�
LQWHUYLHZHG�E\�135�%HUOLQ�� �2XUߡ UHVHDUFK�SURMHFW� LV�GHVLJQHG� WR�EH�SOD\IXO� LQ
VRPH� ZD\V�� 7KDW� NLQG� RI� KDFNHULVK� DWWLWXGH� LV� QHFHVVDU\� LI� \RX� ZDQW� WR� JHW
LQIRUPDWLRQ� DERXW� WKHVH� >VHFUHWLYH@� FRPSDQLHVߢ�� ZH� VWDWHG�� �7KHߡ DFDGHPLFߨ�
WHDP�LV�XVLQJ6ߝ�RQJEORFNHUߞ�DV�D�PHWDSKRU�WR�GHVFULEH�WKH�VWUDQJH�QHZ�HFRQRPLF
FRQGLWLRQV�RI�VWUHDPLQJ�PXVLF�LQ�WKH�GLJLWDO�DJH��DQG�WKH�UROH�RI�DGYHUWLVLQJ�DQG
DG�EORFNLQJߢ��

6RQJEORFNHU�WKXV�EHFDPH�D�WRRO�IRU�XV�WR�QRW�RQO\�PDS�DQG�GHVFULEH�EXW�DOVR
LQWHUYHQH� LQ� WKH� DG�WHFK� LQIUDVWUXFWXUHV� WKDW� DUH� EXLOW� DURXQG� VWUHDPHG� PXVLF�
5DWKHU� WKDQ� VLPSO\� GHSLFWLQJ� WKH� NLQGV� RI� GDWD� WUDIILF� WKDW� DGYHUWLVLQJ� RQ
VWUHDPLQJ�SODWIRUPV�JLYHV�ULVH�WR��ZH�ZDQWHG�WR�ILQG�ZD\V�RI�SDUWLFLSDWLQJ�LQ�WKDW
WUDIILF� ZKLOH� VLPXOWDQHRXVO\� SUREOHPDWL]LQJ� LWV� EDVLF� SUHPLVHV�� ,Q� VKRUW�� ZH
FRPPLWWHG�WR�DQ�DJHQGD�WKDW�ZDV�ERWK�VNHSWLFDO�DQG�LQWHUYHQWLRQLVW��,QWHJUDWLQJ
WKH� FRQVWUXFWLRQ� RI� DQ� DFWXDO� GLJLWDO� WRROߚWKH� 6RQJEORFNHU� SOXJLQߚZLWK
DXWRHWKQRJUDSKLF�REVHUYDWLRQV��DV�ZH�WRRN�RQ�WKH�FKDUDFWHUV�RI�VWDUWXS�SURSKHWV�
DQG� D� SHUIRUPDQFH� DW� WUDQVPHGLDOH�� ZH� ZDQWHG� WR� H[SORUH� WKH� UROH� RI� DGV� LQ
SURFHVVHV�RI�FRPPRGLILFDWLRQ�DURXQG�VWUHDPHG�PXVLF��:H�DOVR�VRXJKW�WR�GLUHFWO\
HQJDJH�ZLWK�WKH�HWKLFV�DQG�VXEMHFWLYLWLHV�WKDW�FXUUHQW�DG�WHFK�PDUNHWV�UHO\�RQ�DQG
IRVWHU�

$G� EORFNHUV� KDYH� FKDOOHQJHG� YLVLRQV� RI� KRZ� FRQWHQW� SURYLVLRQ� RQ� WKH�ZHE
FDQ�EHFRPH�ILQDQFLDOO\�SURILWDEOH��7KH\�KDYH�EHHQ�D�KRW�WRSLF�IRU�\HDUV��ZLWK�DG�
EORFNHU� GHYHORSHUV� DUJXLQJ� WKDW� DQ\� DG�VXSSRUWHG� PHGLXP� LV� �DEXVLQJߡ LWV
UHDGHUVߢ�� 3XEOLVKHUV�� LQ� WXUQ�� KDYH� UHSHDWHGO\� VWDWHG� WKDW� EORFNLQJ� DGV� LV
H[SHULPHQWHGߡ��RWK�VLGHV�KDYH��LQ�FDW�DQG�PRXVH�IDVKLRQ%�ߢ�WDQWDPRXQW�WR�WKHIWߡ
ZLWK� EORFNV� DQG� FRXQWHU�EORFNV�� FXOPLQDWLQJ� LQ� VLWHV� VLPSO\� EORFNLQJ� DOO� XVHUV
ZLWK�DQ�DGEORFNHU�WXUQHG�RQߢ����$G�EORFNHUV�DUH�RIWHQ�IUHH�SOXJLQV�WKDW�ZRUN�E\
ILOWHULQJ� RXW� GLVWUDFWLQJ� DGV� RQ�ZHEVLWHV� RU� LQ� GHVNWRS� FOLHQWV��%XW� DG� EORFNHUV
DOVR� VHUYH�RWKHU�SXUSRVHV��)RU� H[DPSOH�� WKH\�KHOS� VDYH�EDQGZLGWK� VR� WKDW�ZHE
SDJHV�FDQ�ORDG�IDVWHU�DQG�ZLWK�OHVV�EDWWHU\�XVDJH��,Q�WKH�6ZHGLVK�FRQWH[W��LW�KDV
EHHQ� DUJXHG� WKDW� WKH� ODWWHU� LV� D� GLVWLQFW� EHQHILW� IRU� RQOLQH�SXEOLF� VHUYLFH�PHGLD
�ZLWKRXW�DGYHUWLVHPHQWV��FRPSDUHG� WR�FRPPHUFLDO�QHZV�VLWHV�� VLQFH� WKH� IRUPHU
ORDG� PXFK� PRUH� TXLFNO\�� 0RVW� DG� EORFNHUV� DOVR� SURWHFW� SULYDF\�� VLQFH� WKH\
SURKLELW� WKH� WUDQVPLVVLRQ�RI�SHUVRQDO� LQIRUPDWLRQ� WR� WKLUG�SDUW\�DG�DJHQFLHV�� ,Q
DGGLWLRQ�� DG� EORFNHUV� PD\� SURYLGH� VHFXULW\�� VLQFH� WKH\� ILOWHU� RXW� DGV� WKDW
QRZDGD\V�PD\� FRQWDLQ�PDOLFLRXV� FRGH��$G� EORFNLQJ� WKXV� JRHV� EH\RQG� VLPSO\
ILOWHULQJ�RXW�XQZDQWHG�DGV�DQG�LQVWHDG�WDSV�LQWR�ZLGHU�FRQFHUQV�DERXW�LQWHJULW\�



VXUYHLOODQFH��DQG�XVDELOLW\�RQ�WKH�ZHE�
$V� ZH� KDYH� DOUHDG\� VWDWHG�� WKH� LQWURGXFWLRQ� RI� DG� EORFNHUV� KDV� EHHQ

FRQWURYHUVLDO�� ,Q� 0D\� ������ IRU� H[DPSOH�� 0DUWLQ� %U\DQW� RSHQO\� VWDWHG� WKDW
�DGEORFNHUVߡ DUH� LPPRUDOߢ���� %U\DQW� YRLFHG� VWURQJ� UHVHQWPHQW� IRU� SHRSOH� ZKR
�ߢVWDUYHߡ FRQWHQW� SURYLGHUV� E\� XVLQJ� DG� EORFNHUV� DQG� FDOOHG� VXFK� EHKDYLRU
VQREELVK��VKDPHIXO��DQG�D�GLVSOD\�RIߡ�HLWKHU�VRFLRSDWKLF�WHQGHQFLHV�RU�LJQRUDQFH
RI�HFRQRPLF�UHDOLWLHVߢ����%U\DQW�LV�QRW�DORQH�LQ�KLV�FULWLTXH��$G�EORFNLQJ�KDV�EHHQ
OLNHQHG�WR�WKHIW��HOLFLWLQJ�WKH�FODLP�WKDWߡ�HYHU\�WLPH�\RX�EORFN�DQ�DG��ZKDW�\RXߞUH
UHDOO\�EORFNLQJ�LV�IRRG�IURP�HQWHULQJ�D�FKLOGߞV�PRXWK���6ߢ�LPLODUO\��DG�EORFNLQJ
KDV�EHHQ�GHVFULEHG�DV�D�GHHSO\�YLROHQW�SUDFWLFH�WKDW�FRXOG�FDXVH�Dߡ�EORRGEDWK�RI
LQGHSHQGHQW�PHGLDߢ���� ,Q� WKH�DXWXPQ�RI�������0DUFR�$UPHQWߚWKH�FUHDWRU�RI�D
KLJKO\� SRSXODU� DG� EORFNHU� FDOOHG� 3HDFHߚHYHQ� UHPRYHG� KLV� VRIWZDUH� IURP
$SSOHߞV�$SS�6WRUH��IROORZHG�E\�D�SXEOLF�DQQRXQFHPHQW�RQ�KLV�EORJ�VWDWLQJ�WKDW
KH�GLG�QRWߡ�IHHO�JRRGߢ�DERXW�EHLQJ�UHVSRQVLEOH�IRU�DQ�DSS�WKDW�FRXOG�SRWHQWLDOO\
����FRQWHQW�SURYLGHUV�IURP�JDLQLQJ�DG�UHYHQXHߢKXUWߡ

$G� EORFNLQJ�� WKHQ�� LV� IDU� IURP� DQ� XQFRQWHVWHG� VROXWLRQ� IRU�PRGLI\LQJ� KRZ
ZHE�FRQWHQW�LV�GLVSOD\HG��,W�LV�D�WHFKQRORJ\�WKDW�LV�GHHSO\�HQWDQJOHG�LQ�PRUDOLVWLF
DUJXPHQWV�DERXW�RXU� ULJKWV�DQG�REOLJDWLRQV�DV�FRQVXPHUV�RI�RQOLQH�FRQWHQW��$W
WKH�KHDUW�RI�WKHVH�FRQIOLFWV�OLHV�WKH�TXHVWLRQ�RI�ZKHWKHU�DGYHUWLVLQJ�EX\HUV�KDYH
WKH� ULJKW� WR� H[SHFW� WKDW� WKHLU� FRQWHQW� ZLOO� UHDFK� DOO� WKH� ZD\� WR� LWV� DLPHG
GHVWLQDWLRQ� �L�H��� WKH� H\HV� RU� HDUV� RI� LQGLYLGXDO� KXPDQV��� ,Q� RWKHU� ZRUGV�� DG
EORFNLQJ�WRXFKHV�RQ�LVVXHV�FRQFHUQLQJ�SURSHUW\�RZQHUVߞ�ULJKW�WR�EH�VHHQ�RUߚLQ
WKH�FDVH�RI�DXGLR�DGVߚWKH�ULJKW�WR�EH�KHDUG���

+RZHYHU��ZLWK� UHVSHFW� WR� DGV�� WKH� LQWHUQHW� LV� VWLOO� DNLQ� WR� WKH�:LOG�:HVW�� DW
OHDVW� FRPSDUHG� WR� WKH� SK\VLFDO�PHGLD�ZRUOG��$GYHUWLVLQJ� UHJXODWLRQV� VWLSXODWH�
IRU�H[DPSOH��WKDWߡ�]RQHV�EHWZHHQ�WKH�ELOOERDUG�DQG�WKH�URDGZD\�>VKRXOG�EH@�NHSW
IUHH� RI� YLVXDO� REVWUXFWLRQVߢ� LQ� RUGHU� WR� HQVXUH� WKDW� DGYHUWLVHPHQWV� FDQ� ZRUN
HIIHFWLYHO\� LQ� DQDORJ� VSDFH���� 7KHVH� NLQGV� RI� UHJXODWLRQV� SUHYHQW� JRYHUQPHQWV
DQG�FRUSRUDWLRQV�IURP�SODQWLQJ�WUHHV�RU�EXLOGLQJ�KRXVHV�WKDW�FRXOG�YLVXDOO\�EORFN
DGYHUWLVHPHQWV�� %XW� VLPLODU� UHJXODWLRQV� GR� QRW� \HW� H[LVW� LQ� GLJLWDO� VSDFH�� WKXV
OHDYLQJ� URRP� IRU� YDULRXV� NLQGV� RI� DG� EORFNHUV�� ,Q� )HEUXDU\� ������ WKH� DQWL�DG�
EORFNLQJ� FRPSDQ\�3DJH)DLU� HVWLPDWHG� WKDW� VRIWZDUH� IRU� EORFNLQJ� DGV� LV� SXW� WR
XVH�RQ�RYHU�����PLOOLRQ�PRELOH�DQG�GHVNWRS�GHYLFHV�JOREDOO\���

,Q�UHFHQW�\HDUV��DG�EORFNLQJ�KDV�DOVR�RSHQHG�XS�D�NLQG�RI�DUPV�UDFH��LQ�ZKLFK
D� QXPEHU� RI� FRPSDQLHV� KDYH� EHJXQ� WR� RIIHU� DQWL�DG�EORFNLQJ� VRIWZDUH� WR� WKH
SXEOLVKLQJ�LQGXVWULHV����&RPSDQLHV�VXFK�DV�$GPLUDO�DQG�6RXUFHSRLQW�VHOO�YDULRXV
NLQGV�RI�DQDO\WLFV�SDFNDJHV�IRU�WUDFNLQJ�DG�EORFNLQJ�ORVVHV��DQG�WKH\�DOVR�VXSSO\



VROXWLRQV�IRU�FLUFXPYHQWLQJ�DG�EORFNHUV����,Q�WXUQ��WKHVH�KDYH�JLYHQ�ULVH�WR�DQWL�
DQWL�DG�EORFNLQJ�PHDVXUHV��ZKLFK�KDYH�WKHQ�EHHQ�VXEYHUWHG��DQG�VR�RQ��7R�VRPH
H[WHQW��WKH�EDWWOH�KDV�EHHQ�VHW�EHWZHHQ�PDMRU�KDUGZDUH�DQG�VRIWZDUH�FRPSDQLHV
VXFK�DV�$SSOH�DQG�*RRJOH����$SSOH��RQ�WKH�RQH�KDQG��KDV�UHDVRQV�WR�SURPRWH�WKH
XVH�RI�DG�EORFNHUV��ZKLFK�FDWHU�WR�LWV�XVHUVߞ�GHVLUHV�DQG�PDNH�$SSOHߞV�KDUGZDUH
GHYLFHV�UXQ�IDVWHU� �DQG�ZLWK� OHVV�EDWWHU\�XVDJH���$FWRUV�VXFK�DV�*RRJOH��RQ� WKH
RWKHU� KDQG�� QDWXUDOO\� ZDQW� WR� EDQ� DG� EORFNLQJ�� VLQFH� WKH\� UHO\� KHDYLO\� RQ� DG
UHYHQXHV�

7R�IXUWKHU�FRPSOLFDWH�WKH�PDWWHU��VRPH�DG�EORFNLQJ�FRPSDQLHV�KDYH�VWDUWHG�WR
WDNH�RQ�DPELJXRXV�DQG�VRPHZKDW�FRUUXSW�UROHV��&RPSDQLHV�VXFK�DV�WKH�*HUPDQ
EDVHG�(\HR��ZKLFK� UXQV� WKH�KLJKO\�SRSXODU�DG�EORFNHU�$GEORFN�3OXV��KDV�EHHQ
OLNHQHG�WR�DQ�H[WRUWLRQ�UDFNHW�EHFDXVH�LW� OHWV�DGYHUWLVLQJ�FRPSDQLHV�SD\�WR�SDVV
WKURXJK� LWV� ILOWHUV�� %\� ODXQFKLQJ� D� FRQWURYHUVLDO� �DFFHSWDEOHߡ DGV� SURJUDPߚߢ
ZKLFK� DOORZV� �VRPHߡ DGYHUWLVHPHQWV� WKURXJK� LWV� DGEORFNLQJ� VRIWZDUH�� RIWHQ� LQ
H[FKDQJH�IRU�D�FXW�RI�WKH�UHYHQXH�UHFHLYHG�IURP�WKH�DGVߚ��ߢ(\HR�KDV�DWWUDFWHG
VXEVWDQWLDO�FULWLFLVP��+HUH��DG�EORFNHUV�KDYH�EHFRPH�\HW�DQRWKHU�SDUW�RI�WKH�DG�
WHFK� LQGXVWU\�� ,QGHHG�� WKH\� IXQFWLRQ� OLNH� QHZ� NLQGV� RI� DGYHUWLVLQJ� PLGGOHPHQ
ZKR� EULQJ� WR� WKH� IRUH� WKH� FRQWURYHUVLHV� DQG� FRQIOLFWV� RI� LQWHUHVW� ZLWKLQ� WKH
FXUUHQW�DG�WHFK�EXVLQHVV�

2XU�6RQJEORFNHU�LQWHUYHQWLRQ�WDSSHG�LQWR�WKHVH�FRQWURYHUVLDO�GHEDWHV�DURXQG
DG� EORFNHUV�� ,PSRUWDQWO\�� WKH� SOXJLQ� FRXOG� EH� EXLOW� EHFDXVH� RI� 6SRWLI\ߞV
VXUSULVLQJO\� VWUDLJKWIRUZDUG� ZD\V� RI� GLVFORVLQJ� PHWDGDWD� DERXW� LWV� VWUHDPHG
FRQWHQW�� $V� LW� WXUQV� RXW�� HDFK� RI� 6SRWLI\ߞV� GDWD� VWUHDPV� LQFOXGHV� D� VSHFLDO
PHWDGDWD�LQGLFDWRU�WKDW�GLVFORVHV�ZKHWKHU�DQ�DGYHUWLVHPHQW�RU�D�PXVLFDO�WUDFN�LV
EHLQJ�WUDQVPLWWHG��:H�FDQQRW�VD\�ZK\�6SRWLI\�PDNHV�DG�EORFNLQJ�VR�VLPSOH��EXW
WKH�HDVH�GRHV�LQGLFDWH�WKDW�LI�6SRWLI\�IRXQG�DG�EORFNLQJ�WR�EH�D�UHDO�SUREOHP��LW
PRVW�OLNHO\�ZRXOG�KDYH�IRXJKW�EDFN�E\�QRW�JLYLQJ�DZD\�VXFK�PHWDGDWD��8QOLNH
PDQ\� QHZV� RXWOHWV�� WKHQ�� 6SRWLI\� GRHV� QRW� FXUUHQWO\� DSSHDU� WR� FRQVLGHU� DG
EORFNLQJ�WR�EH�D�VHULRXV�WKUHDW�WR�LWV�EXVLQHVV�PRGHO�

2QOLQH�WKHUH�DUH�SOHQW\�RI�WXWRULDOV�RQ�KRZ�WR�EORFN�DQG�RYHUULGH�WKH�GRPDLQ
QDPH� VHUYHUV� �'16�� WKDW� DUH� KRVWLQJ� 6SRWLI\� DGYHUWLVPHQW�� %URDGO\� VSHDNLQJ�
WKHUH�DUH�WZR�SRVVLEOH�W\SHV�RI�DG�EORFNHUV��WKRVH�WKDW�KLQGHU�WKH�GLVVHPLQDWLRQ
RI�DGV�E\�EORFNLQJ�WKH�VHUYHUV�IURP�ZKLFK�VXFK�FRQWHQW�RULJLQDWHV��DQG�WKRVH�WKDW
VLQJOH�RXW�DGV�IURP�RWKHU�W\SHV�RI�FRQWHQW�RQ�WKH�ZHE�DQG�WKHQ�VLPSO\�KLGH�WKHP
IURP�WKH�XVHU��$G�EORFNHUV� WKDW�ZRUN�E\�EORFNLQJ�VHUYHUV� ODUJHO\�H[LVW�EHFDXVH
GLJLWDO� VHUYLFHV� RXWVRXUFH� WKH� IXQFWLRQ� RI� SXEOLVKLQJ� DGV� WR� WKLUG�SDUW\� DG�WHFK
FRPSDQLHV��7KLV�PHDQV�WKDW�LI��VD\��QHZV�FRQWHQW�LV�GHOLYHUHG�WR�XVHUV�IURP�RQH



VHUYHU��WKH�DGV�PLJKW�RULJLQDWH�IURP�HQWLUHO\�GLIIHUHQW�VHUYHUV��6RPH�DG�EORFNHUV
WDNH� DGYDQWDJH� RI� WKLV� E\� VLPSO\� LGHQWLI\LQJ� DQG� ZKLWHOLVWLQJ� VHUYHUV� WKDW
GLVWULEXWH� WKH� GHVLUHG� FRQWHQW�� ZKLOH� EODFNOLVWLQJ� RU� EORFNLQJ� VHUYHUV� WKDW
GLVWULEXWH�DGV��7KH�VHFRQG�W\SH�RI�DG�EORFNHUVߚWR�ZKLFK�6RQJEORFNHU�EHORQJVߚ
EDVLFDOO\� ZRUNV� EHFDXVH�PHWDGDWD� WUDQVIHUV�PDNH� LW� SRVVLEOH� WR� VLQJOH� RXW� DGV
IURP�RWKHU�W\SHV�RI�FRQWHQW��,Q�RUGHU�IRU�WKLV�WR�ZRUN��D�FRPSXWHU�KDV�WR�EH�DEOH
WR� ORFDWH�DQG�UHFRJQL]H�DGYHUWLVLQJ�FRQWHQW��RIWHQ� LQ� UHDO� WLPH��7KLV� LV� WULFN\ߚ
XQOHVV�FRQWHQW�SURYLGHUV�GLUHFWO\�GLVFORVH�LI�FRQWHQW�FRQVLVWV�RI�DGV�RU�QRW�

,Q� EXLOGLQJ� RXU� EORFNHU� IRU� DXGLR� FRQWHQW�� DOO� ZH� GLG� ZDV� WR� XVH� 6SRWLI\ߞV
PHWDGDWD�WR�ORFDWH�DGYHUWLVHPHQWV��DQG�PXVLF���DQG�WKHQ�WHOO�D�FRPSXWHU�WR�WXUQ
WKH�YROXPH�XS�RU�GRZQ�EDVHG�RQ�WKH�UHVXOWV��7RJHWKHU�ZLWK�WKH�SURJUDPPHUV�DW
+XPODE�� ZH� FUHDWHG� 6RQJEORFNHU� EDVHG� RQ� WZR� FXUUHQWO\� H[LVWLQJ� 6SRWLI\� DG
EORFNHUV��(=EORFNHU�DQG�6SRWLIUHH��DQG�VLPSO\�DGMXVWHG�WKHLU�RSHQ�VRXUFH�FRGH
VR�WKDW�WKH�YROXPH�ZDV�SXW�RQ�PXWH�ZKHQ�PXVLF�ZDV�SOD\HG��LQVWHDG�RI�WKH�RWKHU
ZD\�DURXQG����7KH�6RQJEORFNHU�SOXJLQ�ZDV�WKXV�DQ�LQYHUWHG�DG�EORFNHU��WKH�UHVXOW
RI�SXVKLQJ�DQWL�DG�EORFNLQJ�ORJLFV�DQG�PHDVXUHV�WR�WKHLU�H[WUHPH��7KH�SURFHVV�RI
EXLOGLQJ� LW� LQYROYHG� D� QXPEHU� RI� TXHVWLRQV�� :RXOG� LW� EH� SRVVLEOH� WR� FUHDWH� D
PHDQV� IRU� XVHUV� WR� VXSSRUW� FRQWHQW� SURYLGHUV� E\� IXOO\� DQG� VLQJOHKDQGHGO\
FRQVXPLQJ�WKHLU�DGV"�:KDW�FRXOG�ZH�OHDUQ�IURP�GLIIHUHQW�DG�EORFNHUVߞ�DWWHPSWV
WR�UHZLUH�WKH�IXQFWLRQV�DQG�HFRQRPLF�RUJDQL]DWLRQV�RI�RQOLQH�VHUYLFHV"�$QG�KRZ
FRXOG� ZH� UHXVH� WKHLU� VRIWZDUH� WR� DVN� RWKHU� W\SHV� RI� TXHVWLRQV� DERXW� WKH
FRPPRGLILFDWLRQ�RI�VWUHDPHG�PXVLF�DQG�LWV�XVDJH"

:KHQ�GLVFXVVLQJ�6SRWLI\ߞV�DGYHUWLVLQJ�VFKHPH��LW�LV�LPSRUWDQW�WR�NQRZ�WKDW�LW
UHSUHVHQWV�D�IRUP�RI�SURJUDPPDWLF�DGYHUWLVLQJ��H[SODLQHG�LQ�FKDSWHU�����7R�EH�D
6RQJEORFNHU�XVHU�WKXV�LPSOLHV�OLQNLQJ�XS�WR�D�YDVW�LQIUDVWUXFWXUH�RI�DXWRPDWHG�DG
VDOHV�� EXW� ZLWK� QR� HYLGHQW� DHVWKHWLF� JDLQ�� VLQFH� DOO� PXVLF� KDV� EHHQ� VLOHQFHG�
7KHUHE\�� 6RQJEORFNHU� XVHUV� DUH� HQFRXUDJHG� WR� HQJDJH� LQ� �IXOOߡ DGWHFK
LPPHUVLRQߢ��,Q�D�GLJLWDO�FOLPDWH�ZKHUH�DGYHUWLVLQJ�LV�DJJUHVVLYHO\�SXVKHG�WRZDUG
XVHUV�� WKLV� ZRXOG� LQYROYH� FRQVXPLQJ� DGV� IRU� WKH� VDNH� RI� DGV� DV� DQ� DFW� RI
VROLGDULW\�ZLWK�RQOLQH�FRQWHQW�SURGXFHUV�DQG�SURYLGHUV�

7KXV��ZKDW�6RQJEORFNHU�EULQJV�IRUZDUG�LV�D�NLQG�RI�DGYHUWLVLQJ�G\VWRSLDߚRU
XWRSLD��GHSHQGLQJ�RQ�RQHߞV�SHUVSHFWLYHߚLQ�ZKLFK�FRQYHQWLRQDO��TXDOLW\�FRQWHQW
�ILOPV�� ERRNV�� QHZV�� PXVLF�� DQG� LWV� GLJLWDO� GLVWULEXWRUV� �6SRWLI\�� <RX7XEH�
)DFHERRN��DQG�VR�RQ��DUH�UHZDUGHG�EXW�VLPXOWDQHRXVO\�DOVR�SXVKHG�WR�WKH�VLGH�WR
WKH�EHQHILW�RI�DGYHUWLVLQJ�SHU�VH��,PSRUWDQWO\��WKH�DLP�RI�FUHDWLQJ�VXFK�D�VLWXDWLRQ
ZDV�QRW�WR�JHQHUDWH�LPDJHV�RI�DQ�DOWHUQDWLYH�SUHVHQW�WKDW�ZRXOG�DSSHDU�DV�ZKROO\
WUXH� DQG� EHOLHYDEOH�� ,QVWHDG�� 6RQJEORFNHUߞV� DSSDUHQW� DUWLILFH� ZDV� GHVLJQHG� WR



JLYH� ULVH� WR� UHIOHFWLRQ� DQG� GLVFXVVLRQ�� 7R�ZKDW� H[WHQW� DUH� ZH� REOLJHG� WR� UHDG�
YLHZ��DQG� OLVWHQ� WR� WKH�FRQWHQW� WKDW�VWUHDPLQJ�VHUYLFHV�DQG�RWKHU�RQOLQH�FRQWHQW
GLVWULEXWRUV�SURYLGH�WR�XV"�$QG�ZKDW�LQIRUPDO�DQG�PRUDO�FRQWUDFWV�EHWZHHQ�XVHUV
DQG�GLVWULEXWRUV�DUH�FXUUHQWO\�IRUPLQJ�LQ�WKH�GLJLWDO�VSKHUH"�,QGHHG��WKH�DEVXUGLW\
RI� 6RQJEORFNHUߞV� SURPRWLRQDO� PDWHULDOV� ZDV� FOLFK©� HQRXJK� WR� DYRLG� DQ\
PLVFRQFHSWLRQV��6RQJEORFNHU�ZDV��DQG�FRQWLQXHV�WR�EH��D�SDURG\�RI�LWVHOI�DQG�D
FULWLTXH�RI�DG�WHFK��DV�ZHOO�DV�VWDUWXS�FXOWXUH��7KH�FRPPHQWDWRU�+DPS6WDPS�RQ
<RX7XEH�ZDV�LQGHHG�FRUUHFW�ߢ�7KLV�KDV�WR�EH�D�MRNHߡ�

$V� D� ZKROH�� WKH� 6RQJEORFNHU� LQWHUYHQWLRQ� FDQ� WKXV� EH� UHDG� DV� D
PHWKRGRORJLFDO� SURYRFDWLRQ� WKDW�� LQ� WKH� ZRUGV� RI� -RKQ�'DYLG� 'HZVEXU\�� LV
LQWHUIHUHQFHVߚߢ�LQWHUIHUHQFHVߨ�SURGXFWLYH��WKDW�SUROLIHUDWHV��DQG�>WKDW@�FUHDWHVߡ
ZLWK� WKH�PRUDO� LPSHUDWLYHV� RI� GLJLWDO�PRQHWL]DWLRQ� VWUDWHJLHV� DQG� LQWHUIHUHQFHV
ZLWK� 6SRWLI\ߞV� WHFKQLFDO� VWUXFWXUH� DQG� VRIWZDUH� DIIRUGDQFHV���� 7KH� LQWHUYHQWLRQ
DOVR� UHYHDOV�KRZ�UHVHDUFK�PD\�QRW�RQO\� UHIOHFW�DQG�FRPPHQW�RQ�FRQWHPSRUDU\
DIIDLUV�EXW�DOVR��PXFK�OLNH�DQHFGRWHV��VHUYH�DV�DQߡ�LQVWUXPHQWDWLRQ�DQG�D�IHDWXUH
RI�� WKH�PDNLQJ�RI� �RXWߝ WKHUHV���7ߢߞ�KLV�QHZߡ�RXW� WKHUHߢ�PD\�EH�SXUHO\�ILFWLRQDO
DQG� VSHFXODWLYH�� \HW� LW� DOVR� LQYLWHV� FRQWHPSODWLRQ�RI� RXU� FXOWXUDO� DQG�KLVWRULFDO
FRQGLWLRQ��,Q�WKH�HQG��WKH�6RQJEORFNHU�LQWHUYHQWLRQ�UHSUHVHQWV�PRUH�WKDQ�MXVW�DQ
H[DPSOH�RI�KRZ�RWKHU�SHRSOHߞV�DWWHPSWV�WR�WDPSHU�ZLWK��DQG�WUDQVIRUP��6SRWLI\ߞV
RULJLQDO�IHDWXUHV�FDQ�EH�UHSXUSRVHG�IRU�FULWLFDO�PHGLD�UHVHDUFK��,W�KDV�DOVR�RSHQHG
XS�D� FRQWH[W� IRU�EURDGO\� �UH�FRQVLGHULQJ� WKH�NLQGV�RI� DGYHUWLVHPHQW� ORJLFV� WKDW
VWUHDPHG�PXVLF�UHOLHV�RQ�

1RWHV

��� WUDQVPHGLDOH� LV�D�%HUOLQ�EDVHG�IHVWLYDO�DQG�\HDU�URXQG�SURMHFW� WKDW�GUDZV�RXW�QHZ�FRQQHFWLRQV�EHWZHHQ
DUW��FXOWXUH��DQG�WHFKQRORJ\��)RU�PRUH�LQIRUPDWLRQ��VHH�WUDQVPHGLDOH�������ZHEVLWH���DFFHVVHG�-DQXDU\����
������KWWSV��������WUDQVPHGLDOH�GH��

��� 6RQJEORFNHU�� �0RUHߚ6RQJEORFNHUߡ WKDQ� -XVW� D� %ORFNHUߢ�� <RX7XEH�� )HEUXDU\� ���� ������ YLGHR�� �����
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y %YL=Q6<13/��

���6HH�6RQJEORFNHU�� �6RQJEORFNHU�/DXQFK�DWߡ WUDQVPHGLDOH� �%HUOLQ�������ߢ��<RX7XEH��)HEUXDU\����������
YLGHR���������KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y �P$IO�/�D���

��� 6HH� 6RQJEORFNHU� �#VRQJEORFNHU��� 7ZLWWHU� SURILOH�� DFFHVVHG� -DQXDU\� ���� ������ KWWSV���WZLWWHU�FRP
�VRQJEORFNHU�

���6HH�6RQJEORFNHU6ߡ��RQJEORFNHU0ߚRUH�WKDQ�-XVW�D�%ORFNHUߢ�

���)RU�PRUH�LQIRUPDWLRQ�DERXW�6RQJEORFNHU��YLVLW�6RQJEORFNHU��ZHEVLWH���DFFHVVHG�-DQXDU\�����������KWWSV���
ZZZ�VRQJEORFNHU�FRP��

���6RQJEORFNHU��ZHEVLWH��



��� &HOLD� /XU\� DQG� 1LQD� :DNHIRUG�� HGV��� ,QYHQWLYH� 0HWKRGV�� 7KH� +DSSHQLQJ� RI� WKH� 6RFLDO� �/RQGRQ�
5RXWOHGJH��������

��� 7KH� MRXUQDOLVW� /LO\� .HOWLQJ� LQWHUYLHZHG� 5DVPXV� )OHLVFKHU� RQ� 135� %HUOLQ�� 6HH� /LO\� .HOWLQJ�
�HEUXDU\����������LQ�/LIH(�ߢ�RQYHUJHQFH�RI�7HFKQRORJ\�DQG�$UW&�$ߚWUDQVPHGLDOHߡ LQ�%HUOLQ��135�%HUOLQ�
KWWSV���SOD\HU�IP�VHULHV�OLIH�LQ�EHUOLQ�OLIH�LQ�EHUOLQ�WUDQVPHGLDOH�D�FRQYHUJHQFH�RI�WHFKQRORJ\�DQG�DUW�

����$OH[�+HUQ�� �\URP�1DVW(ߡ WR�1LFH��+RZ�$GEORFNHUV�$UH�7U\LQJ� WR�3LYRWߢ��*XDUGLDQ��$SULO����������
KWWSV���ZZZ�WKHJXDUGLDQ�FRP�PHGLD������DSU����DGEORFNHUV�WU\LQJ�SLYRW�QDVW\�QLFH�

����0DUWLQ�%U\DQWߡ��$GEORFNHUV�$UH�,PPRUDO�DQG�0RELOH�1HWZRUNV�6KRXOG�.QRZ�%HWWHU�1ߢ�H[W�:HE��0D\
����������KWWSV���WKHQH[WZHE�FRP�LQVLGHU������������DGEORFNHUV�DUH�LPPRUDO�DQG�PRELOH�QHWZRUNV�VKRXOG�
NQRZ�EHWWHU��

����%U\DQWߡ��$GEORFNHUV�$UH�,PPRUDOߢ�

����$GDP�3LOWFK�� �K\�8VLQJ�DQ�$G�%ORFNHU:ߡ ,V�6WHDOLQJ� �2S�(G��7ߢ�RPߞV�*XLGH��0D\�����������KWWSV���
ZZZ�WRPVJXLGH�FRP�XV�DG�EORFNLQJ�LV�VWHDOLQJ�QHZV�������KWPO�

����1LOD\�3DWHOߡ��:HOFRPH�WR�+HOO��$SSOH�YV��*RRJOH�YV��)DFHERRN�DQG�WKH�6ORZ�'HDWK�RI�WKH�:HE�9ߢ�HUJH�
6HSWHPEHU� ���� ������ KWWSV���ZZZ�WKHYHUJH�FRP�������������������ZHOFRPH�WR�KHOO�DSSOH�YV�JRRJOH�YV�
IDFHERRN�DQG�WKH�VORZ�GHDWK�RI�WKH�ZHE�

����0DUFR�$UPHQWߡ��-XVW�'RHVQߞW�)HHO�*RRGߢ��SHUVRQDO�EORJ��6HSWHPEHU�����������KWWSV���PDUFR�RUJ�����
�������MXVW�GRHVQW�IHHO�JRRG�

����)RU�D�GLVFXVVLRQ��VHH�%R�%ULQNPDQߡ��(WKLFV�DQG�3HUYDVLYH�$XJPHQWHG�5HDOLW\��6RPH�&KDOOHQJHV�DQG
$SSURDFKHVߢ�� LQ� (PHUJLQJ� 3HUYDVLYH� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ� 7HFKQRORJLHV� �3,&7��� (WKLFDO
&KDOOHQJHV��2SSRUWXQLWLHV�DQG�6DIHJXDUGV��HG��.HQQHWK�'��3LPSOH��/RQGRQ��6SULQJHU����������������ߙ

����%ULQNPDQߡ��(WKLFV�DQG�3HUYDVLYH�$XJPHQWHG�5HDOLW\ߢ������

����+RZHYHU�� LW� VKRXOG�EH�QRWHG� WKDW�3DJH)DLU� LV�DQ�DQWL�DG�EORFNLQJ�FRPSDQ\� WKDW�QDWXUDOO\�KDV� �DW� OHDVW
VRPH��LQWHUHVW� LQ�XSKROGLQJ�DG�EORFNLQJ�DV�D�VHYHUH�WKUHDW� WR� WKH�SXEOLVKLQJ�LQGXVWULHV��6HH�3DJH)DLU��7KH
6WDWH� RI� WKH� %ORFNHG�:HE�� ����� *OREDO� $GEORFN� 5HSRUW� �3DJH)DLU�� )HEUXDU\� ������� KWWSV���SDJHIDLU�FRP
�GRZQORDGV���������3DJH)DLU������$GEORFN�5HSRUW�SGI�

����-DFN�0DUVKDOO7ߡ��KH�5LVH�RI� WKH�$QWL�$G�%ORFNHUVߢ��:DOO�6WUHHW�-RXUQDO�� -XQH�����������KWWSV���ZZZ
�ZVM�FRP�DUWLFOHV�WKH�ULVH�RI�WKH�DQWL�DG�EORFNHUV������������

����6HH�$GPLUDO��ZHEVLWH���DFFHVVHG�-DQXDU\�����������KWWSV���JHWDGPLUDO�FRP���DQG�6RXUFHSRLQW��ZHEVLWH��
DFFHVVHG�-DQXDU\�����������KWWSV���ZZZ�VRXUFHSRLQW�FRP��

����3DWHOߡ��:HOFRPH�WR�+HOOߢ�

���� $OH[�+HUQ�� �GEORFN$ߡ 3OXV� 2SHQV� 8S� DERXW� +RZ� �FFHSWDEOH$ߝ $GVߞ�:RUNߢ��*XDUGLDQ�� )HEUXDU\� ���
������KWWSV���ZZZ�WKHJXDUGLDQ�FRP�WHFKQRORJ\������IHE����DGEORFN�SOXV�RSHQV�XS�DFFHSWDEOH�DGV�ZRUN�

����7R�DFFHVV�6RQJEORFNHUߞV�VRXUFH�FRGH�IRU�:LQGRZV�RU�0DF��FOLFN�WKH�DSSURSULDWHߡ�/LFHQVHV�DQG�FUHGLWVߢ
OLQN� DW� �RZQORDG'ߡ 1RZߢ�� 6RQJEORFNHU�� DFFHVVHG� -DQXDU\� ���� ������ KWWSV���ZZZ�VRQJEORFNHU�FRP
�GRZQORDG�QRZ�

����-��'��'HZVEXU\3ߡ��HUIRUPDWLYH��1RQ�UHSUHVHQWDWLRQDO��DQG�$IIHFW�%DVHG�5HVHDUFK��6HYHQ�,QMXQFWLRQVߢ�
LQ�7KH�6$*(�+DQGERRN�RI�4XDOLWDWLYH�*HRJUDSK\��HG��'\GLD�'H/\VHU�HW�DO���/RQGRQ��6$*(�������������

����0LNH�0LFKDHO�� �ߢ�QHFGRWH$ߡ LQ� ,QYHQWLYH�0HWKRGV�� 7KH�+DSSHQLQJ� RI� WKH� 6RFLDO�� HG�� &HOLD� /XU\� DQG
1LQD�:DNHIRUG��/RQGRQ��5RXWOHGJH������������



�

&RQFOXVLRQ

7KLV� ERRNߚDQG� WKH� SURMHFW� RQ�ZKLFK� LW� LV� EDVHGߚSURDFWLYHO\� HQJDJHG�ZLWK� D
ZHOO�NQRZQ� SUREOHP� RI� DFFHVV� WR� PHGLD� LQGXVWULHV�� 0HGLD� FRPSDQLHV� ZKRVH
PDLQ�RXWSXWV�DUH�GHILQHG�DV�LQIRUPDWLRQ�JRRGV�SURWHFWHG�E\�LQWHOOHFWXDO�SURSHUW\
VWDQGDUGV� XQGHUVWDQGDEO\� SUHIHU� VHFUHF\� RYHU� SXEOLF� VFUXWLQ\�� HVSHFLDOO\� ZKHQ
KHDYLO\� LQYHVWLQJ� XS� IURQW� LQ� WKH� GHYHORSPHQW� RI� VXFK� SURSHUW\�� DV� LQ� WKH� ILOP
LQGXVWU\�� ,Q� RUGHU� WR� DYRLG� SRWHQWLDO� KDUP� WR� WKHLU� SURGXFWV� DQG� EUDQGV�� WKHVH
FRPSDQLHV� UHJXODUO\� XVH� JDWHNHHSLQJ� DUUDQJHPHQWV� ZKHQ� LQWHUDFWLQJ� ZLWK
VFKRODUV��5HVHDUFK�LQWHUHVW�LV�VRPHWLPHV�LJQRUHG��EXW�LW�LV�DOVR�RIWHQ�ZHOFRPHG�
SURYLGHG�WKDW�LW�FDQ�EH�YHWWHG��ILOWHUHG��DQG�JXLGHG�LQ�RUGHU�WR�LPSRVH�V\PPHWU\
RU�DW�OHDVW�EDODQFH�EHWZHHQ�WKH�OHJDO�DQG�HWKLFDO�LQWHUHVWV�RI�ERWK�WKH�UHVHDUFKHU
DQG� WKH� UHVHDUFKHG�� 6RPHWLPHV�� WKLV� EDODQFH� RI� LQWHUHVW� LV� VHFXUHG� LQ� VWULFWO\
IRUPDO�ZD\V� DQG� LQFOXGHV� QRQGLVFORVXUH� DJUHHPHQWV�� HQGRUVHPHQWV�� RU�PHWKRG
VDQFWLRQLQJ�� 6RPHWLPHV�� LW� GHYHORSV� PRUH� LQIRUPDOO\�� EXLOW� RQ� WUXVW�� PXWXDO
UHVSHFW�� DQG� WKH� IDFW� WKDW� PDQ\�� LI� QRW� PRVW�� PHGLD� H[HFXWLYHV� KDYH� ERWK� DQ
DFDGHPLF� EDFNJURXQG� DQG� D� YHVWHG� LQWHUHVW� LQ� VWXGLHV� RI� WKHLU� RSHUDWLRQV� WKDW
GLIIHU� IURP� EXVLQHVV� FRQVXOWDQF\�� $� KRVW� RI� UHPDUNDEOH� DFDGHPLF� VWXGLHV� DQG
UHFHQW� LQGXVWU\�DFDGHPLF� FRRSHUDWLRQV� WHVWLI\� WR� WKH� SRWHQWLDO� DQG� SURVSHFWV� RI
WKLV�UHVHDUFK��

:KLOH�GLJLWDO�LQGXVWULHV�DUH�QRW�QHFHVVDULO\�DQ�H[FHSWLRQ�WR�WKLV�UXOH��LW�LV�KDUG
WR� RYHUORRN� WKH� IDFW� WKDW� WKH� G\QDPLFV� VXUURXQGLQJ� WKH� LVVXH� RI� DFFHVV� KDYH
GHYHORSHG� RQ� VRPHZKDW� GLIIHUHQW� WHUPV�� *HQHUDOO\� VSHDNLQJ�� FRPSDQLHV� OLNH
6SRWLI\� REWDLQ� H[LVWLQJ� FRS\ULJKWHG� FRQWHQW� IURP� VRXUFHV� WKH\� GR� QRW� GLUHFWO\
FRQWURO��GLVWULEXWH�WKLV�FRQWHQW��DQG�SURGXFH�FXVWRPHU�GDWD�EDVHG�RQ�WKH�LQWHUHVW
WKH�FRQWHQW�JHQHUDWHV��6SRWLI\�86$ߞV�7HUPV�DQG�&RQGLWLRQV�RI�8VH�RUJDQL]H�WKLV
DUUDQJHPHQW� E\� JUDQWLQJ� XVHUV� D� ��OLPLWHGߡ QRQ�H[FOXVLYH�� UHYRFDEOH� OLFHQVH� WR
PDNH� SHUVRQDO�� QRQ�FRPPHUFLDO�� HQWHUWDLQPHQW� XVH� RI� WKH�&RQWHQW��8ߢ�VHUV�� LQ



WXUQ�� KDYH� WR� JUDQW� 6SRWLI\� D� ��QRQ�H[FOXVLYHߡ WUDQVIHUDEOH�� VXE�OLFHQVDEOH�
UR\DOW\�IUHH�� SHUSHWXDO�� �ߨ LUUHYRFDEOH�� IXOO\� SDLG�� ZRUOGZLGH� OLFHQVH� WR� XVH�
UHSURGXFH�� PDNH� DYDLODEOH� WR� WKH� SXEOLFߨ��� SXEOLVK�� WUDQVODWH�� PRGLI\�� FUHDWH
GHULYDWLYH�ZRUNV� IURP�� DQG� GLVWULEXWH� DQ\� RI� \RXU�8VHU�&RQWHQW� LQ� FRQQHFWLRQ
ZLWK� WKH� 6HUYLFH� WKURXJK� DQ\� PHGLXPߢ�� 8VHUV� DOVR� DUH� UHTXLUHG� WR� DOORZ� WKH
VHUYLFH�WR�XVH�WKH�SURFHVVRU��EDQGZLGWK��DQG�VWRUDJH�KDUGZDUH�RQ�WKHLU�GHYLFHV�
WR� �SURYLGHߡ DGYHUWLVLQJ� DQG� RWKHU� LQIRUPDWLRQߢ�� DQG� �WRߡ DOORZ� RXU� EXVLQHVV
SDUWQHUV�WR�GR�WKH�VDPHߢ��

7KHUH� DUH� QR� VSHFLILF� UHJXODWLRQV� IRU� DFDGHPLF� UHVHDUFKHUV� RU� MRXUQDOLVWV
GHILQHG�LQ�6SRWLI\ߞV�WHUPV�RI�VHUYLFH��EXW�WKH�XVHU�JXLGHOLQHV�GR�QRW�SHUPLWߡ��IRU
DQ\�UHDVRQ�ZKDWVRHYHUߢ��DQ\ߡ�UHYHUVH�HQJLQHHULQJ��GHFRPSLOLQJ��GLVDVVHPEOLQJ�
PRGLI\LQJߢ� RI� WKH� VHUYLFH�� �\DUWLILFLDOOߡ LQFUHDVLQJ� SOD\� FRXQW� RU� RWKHUZLVH
PDQLSXODWLQJ�WKH�6HUYLFHV�E\�XVLQJ�D�VFULSW�RU�RWKHU�DXWRPDWHG�SURFHVVߢ��RU�DQ\
�ߢFUDZOLQJߡ RI� WKH� 6SRWLI\� VHUYLFH� �RUߡ RWKHUZLVH� XVLQJ� DQ\� DXWRPDWHG� PHDQV
�LQFOXGLQJ� ERWV�� VFUDSHUV�� DQG� VSLGHUV�� WR� FROOHFW� LQIRUPDWLRQ� IURP� 6SRWLI\ߢ��
)DFHERRNߞV�6WDWHPHQW�RI�5LJKWV�DQG�5HVSRQVLELOLWLHV��LQ�FRQWUDVW��DOORZV�IRU�WKH
SRVVLELOLW\� RI� LQIRUPHG� FRQVHQW�ZKHQ� LW� FRPHV� WR� WKH� XVH� RI� ERWV� RU� VFUDSHUV��
/LNHZLVH��7ZLWWHU�VXJJHVWV�WKH�SRVVLELOLW\�RI�SULRU�FRQVHQW�LQ�UHJDUG�WR�ERWV�DQG
VFUDSLQJ�DQG�H[SOLFLWO\�DOORZV�FUDZOLQJ�WKH�VHUYLFH��

2Q�WKH�RQH�KDQG��WKH�SURFHVV�RI�JHWWLQJ�DFFHVV�WR�6SRWLI\�ZDV�IUDPHG�WKURXJK
WKHVH� VWULFWO\� IRUPDO�� FRPSDUDWLYHO\� UHVWULFWLYH�� DQG� XVHU�XQVSHFLILF� JXLGHOLQHV�
$OWKRXJK� WKH� OHJDO� VWDWXV� RI� VXFK� JXLGHOLQHV� UHPDLQV� XQFOHDU�� WKH\� ILUPO\
DUWLFXODWH� WKH� FRPSDQ\� ODZ\HUVߞ� SRVLWLRQ� UHJDUGLQJ� XVHU� ULJKWV�� 2Q� WKH� RWKHU
KDQG��ZKHQ�ZH� LQLWLDWHG� WKLV� UHVHDUFK�SURMHFW��6SRWLI\�HPSOR\HHV�ZHUH�RSHQ� WR
FRQYHUVDWLRQV�SURELQJ�PXWXDO�LQWHUHVWV��$Q�HDUO\�VXJJHVWLRQ�PDGH�LQ�WKLV�FRQWH[W
ZDV�WR�HQJDJH�LQ�ZULWLQJ�WKH�FRPSDQ\ߞV�KLVWRU\�ZKLOH�DFFHVV�WR�GDWD�ZDV�GHQLHG�
6SRWLI\ߞV� VXJJHVWLRQ� UHVRQDWHG� ZLWK� DQ� LPSOLHG� GLYLVLRQ� RI� ODERU� EHWZHHQ� D
KXPDQLWLHV� SURMHFW� VXFK� DV� WKH� RQH� SUHVHQWHG� LQ� WKLV� ERRN� DQG� WKH� FRPSDQ\ߞV
ORQJ�WHUP� HQJDJHPHQW� ZLWK� HQJLQHHUV� DQG� FRPSXWHU� VFLHQWLVWV� ZRUNLQJ� DW� WKH
.7+�5R\DO� ,QVWLWXWH� RI� 7HFKQRORJ\�� )RU� WKH� IRXU�\HDU� GXUDWLRQ� RI� WKH� SURMHFW�
DFFHVV�WR�6SRWLI\�HPSOR\HHV�ZDV�LQGLYLGXDOO\�JUDQWHG�IRU�WKHPDWLFDOO\�VSHFLILHG
LQWHUYLHZV��EXW�HVWDEOLVKLQJ�UDSSRUW�RQ�DQ�RUJDQL]DWLRQDO�OHYHO�IDLOHG�

7KH�SURFHVV�RI�DFFHVVLQJ�6SRWLI\�UHPDLQHG�D�FRQVWDQW�WRSLF�RI�VHOI�UHIOHFWLYH
LQTXLULHV�ZLWKLQ�WKH�SURMHFW� LWVHOI��)RU� LQVWDQFH��DIWHU�D�PHHWLQJ�LQ�0D\�������D
WHDP�PHPEHU�QRWHG�WKH�IROORZLQJ�LQ�DQ�DXWRHWKQRJUDSKLF�ILHOG�GLDU\�

6HHPV�DV�ZH�DOO�DJUHH�WKDW�LWߞV�LPSRUWDQW�WR�HVWDEOLVK�D�FRQWDFW�ZLWK�6SRWLI\��EXW�ZH�DOVR�IHHO�WKH�QHHG�WR
SURWHFW�WKH�LQWHJULW\�RI�WKH�SURMHFW��,�GRQߞW�UHDOO\�KDYH�D�FOHDU�SRVLWLRQ�RQ�WKH�LVVXH��,ߞP�XVHG�WR�WKLQNLQJ



DERXW�UHVHDUFK�HWKLFV��EXW�LQ�WKLV�FDVH��WKHUH�DUH�QR�KXPDQ�VXEMHFWV�LQYROYHG��XQOHVV�ZH�FRQWDFW�6SRWLI\ߞV
HPSOR\HHV��� DQG� WKH� RWKHU� SURMHFW� PHPEHUV� VHHP� PRUH� H[SHULHQFHG� ZLWK� WKLV� W\SH� RI� UHVHDUFK�� :H
DFNQRZOHGJH� WKDW� WKHUH�DUH�FHUWDLQ�FULWLFLVPV�ZLWKLQ� WKH�PXVLF� LQGXVWULHV�DJDLQVW�RXU�SURMHFW��ZKLFK� LV
VHHQ�DV�DQ�DQWL�LQGXVWU\�SURMHFWߨ��:H�KDYH�EHHQ�LQ�WRXFK�ZLWK�D�KHDG�RI�GHSDUWPHQW�DW�6SRWLI\��7KHUHߞV
DOVR�D�SURIHVVRU�DQG�D�3K'�VWXGHQW�FRQQHFWHG�WR�6SRWLI\�WKDW�ZH�PLJKW�JHW�LQ�WRXFK�ZLWK��%XW�KRZ�VKRXOG
ZH�JR�DERXW�LW"�$IWHU�VRPH�GLVFXVVLRQV��ZH�GHFLGH�WR�WDNH�WKH�RIILFLDO�SDWK�WR�6SRWLI\��WU\�WR�DUUDQJH�D
PHHWLQJ�ZKHUH�ZH�ZLOO�OHW�WKHP�LQWURGXFH�WKHPVHOYHV��DQG�WKHQ�SRVVLEO\�ZH�FDQ�JHW�D�FKDQFH�RI�GRLQJ
LQWHUYLHZV��HWF��:H�GHFLGH�WR�GUDIW�DQ�HPDLO�DVNLQJ�LI�WKH\�FDQ�PHHW�XV�EHIRUH�VXPPHU�WR�SUHVHQW�WKHLU
ZRUN�

7KH�UHVHDUFK�JURXS�VXEVHTXHQWO\�OHDUQHG�WKDW�WKH�1RUZHJLDQ�PXVLF�VWUHDPLQJ
VHUYLFH�:L03��QRZ�7LGDO��KDG�VKDUHG� LWV�GDWD�ZLWK�UHVHDUFKHUV� LQ�DQ�DFDGHPLF
SURMHFW�KRVWHG�DW� WKH�8QLYHUVLW\�RI�2VORߡ��&ORXGV�	�&RQFHUWV��7UHQGV�LQ�0XVLF
&XOWXUHߢ��� &RPSDUHG�ZLWK�:L03ߞV�ZLOOLQJQHVV� WR� SURYLGH� DFFHVV� WR� VWUHDPLQJ
DQG�VHDUFK�ORJV�IURP�DQRQ\PL]HG�XVHUV�RI�WKH�VHUYLFH�LQ�1RUZD\�RYHU�D�WRWDO�RI
VHYHQW\�WZR� ZHHNV�� 6SRWLI\ߞV� XQFRPSURPLVLQJ� UHMHFWLRQ� RI� XQFRPPLVVLRQHG
UHVHDUFK�VHHPHG�DOO�WKH�PRUH�GHEDWDEOH�

:H�KDYH�KHDUG� IURP�RWKHU� UHVHDUFKHUV� WKDW� WKH\�KDYH� WULHG� WR� LQWHUYLHZ�6SRWLI\�EXW� WKDW� WKHUH�ZDV�QR
SDUWLFXODU�LQWHUHVW�IURP�6SRWLI\ߞV�VLGH��2Q�WKH�RWKHU�KDQG��ZH�NQRZ�WKDW�WKH�1RUZHJLDQ�SURMHFW�PDQDJHG
WR�FRRSHUDWH�ZLWK�:L03��JHWWLQJ�GDWD�IURP�WKH�FRPSDQ\�

6SRWLI\�LV�PRYLQJ�WRZDUGV�DQ�,32��7KLV�GHWHUPLQHV�KRZ�WKH\�PD\�LQWHUDFW�ZLWK�UHVHDUFKHUV��DQG�ZH�PXOO
RYHU�WKH�TXHVWLRQ�RI�ZK\�WKH\�DUH�LQDFFHVVLEOH��:L03�ZDQWV�WR�FRQWULEXWH�WR�1RUZHJLDQ�FXOWXUDO�OLIH�DQG
WR�SURPRWH�1RUZHJLDQ�DUWLVWV��%XW�$SSOH��*RRJOH��DQG�6SRWLI\�DUH�SHUKDSV�PRUH�FKDUDFWHUL]HG�E\�EHLQJ
FORVHG�RII��&RXOG�ZH�DSSHDO�WR�WKHLU�VRFLDO�UHVSRQVLELOLW\"

,Q�WKH�HDUO\�IDOO�RI�������ZH�DOVR�GLVFXVVHG�WKH�IROORZLQJ�
1RWKLQJ� VHHPV� WR� KDSSHQ� ZLWK� WKH� IRUPDO� HPDLO�� DQG� ZH� WHQG� WR� JHW� EDFN� WR� WKH� TXHVWLRQ� DERXW
FRQWDFWLQJ�6SRWLI\�ZKHQHYHU�ZH�PHHW��EXW�QR�RQH� VHHPV�SDUWLFXODUO\�HDJHU� WR� DSSURDFK� WKHP�� ,�GRQߞW
NQRZ�LI�LW�LV�VLPSO\�EHFDXVH�LW�LV�PRUH�RI�D�FKDOOHQJH�WR�GR�UHVHDUFKߡ�IURP�WKH�RXWVLGHߢ�RU�LI�WKHUH�DUH
RWKHU�UHDVRQV��,Q�%HUOLQ�LQ�$XJXVW��ZH�GLVFXVVHG�ZKHWKHU�LW�ZRXOG�EH�EHWWHU�WR�DYRLG�WKH�IRUPDO�FRQWDFWV
DQG� OHW� SURMHFW� PHPEHUV� DSSURDFK� WKHP� LQGLYLGXDOO\� UDWKHU� WKDQ� �WKHߡ SURMHFWߢ� DSSURDFKLQJ� WKHߡ
FRPSDQ\�7ߢ�KH� UHOXFWDQFH� WRZDUGV�DSSURDFKLQJ�6SRWLI\� LV�DOVR� UHODWHG� WR�RXU�QHHG� WR�EH�DEOH� WR�VKRZ
VRPH� EDVLF� NQRZOHGJH� RI� ZKDW� WKH\� DUH� GRLQJ�� ZKLFK� ZH� EHOLHYH� FDQ� EH� JDLQHG� IURP�ZRUNLQJ� ZLWK
GLJLWDO�PHWKRGV�

,Q�1RYHPEHU�RI� ������ RQH�RI� XV�JRW� LQ� WRXFK�ZLWK� D�6SRWLI\� UHSUHVHQWDWLYH
DIWHU� KDYLQJ� LQTXLUHG� DERXW� SDUWLFLSDWLQJ� LQ� D� WHFK�PHHWXS� HYHQW� RUJDQL]HG� E\
6SRWLI\� LQ� 1RYHPEHU�� %\� MRLQLQJ� WKLV� HYHQW� DQG� FRQGXFWLQJ� LQWHUYLHZV
DIWHUZDUGV�� ZH� UHFHLYHG� YDOXDEOH� LQIRUPDWLRQ� DERXW� 6SRWLI\ߞV� SHHU�WR�SHHU
DUFKLWHFWXUH�� EXW� RYHUDOO� WKH� ILQGLQJV� IURP� LQWHUYLHZV� UHPDLQHG� PHDJHU�
6LPXOWDQHRXVO\�� WKH� JURXS� KDG� D� ILUVW� PHHWLQJ� ZLWK� SURJUDPPHUV� DW� +XPODE�
8PH¥� 8QLYHUVLW\ߞV� GLJLWDO� KXPDQLWLHV� ODE�� ZKLFK� LQFUHDVHG� WKH� LQWHUHVW� LQ
GHYHORSLQJ�D�FRPSOHPHQWDU\�SHUVSHFWLYH�EDVHG�RQ�GLJLWDO�PHWKRGV�



,WߞV� RXU� ILUVW�PHHWLQJ�ZLWK� WKH�+XPODE�SURJUDPPHUV��7KH�SURJUDPPHUV� DVN� LI�ZH�KDYH�EHHQ� LQ� WRXFK
ZLWK� 6SRWLI\�� :H� FRQVLGHU� WKDW� LW� LV� GLIILFXOW� EHFDXVH� RI� EXVLQHVV� VHFUHF\�� UHTXLULQJ� XV� WR� GHVLJQ
DOWHUQDWLYH�PHDQV�RI�DFFHVV�WR�WKLV�V\VWHP��H�J���E\�WKURZLQJ�RXU�RZQ�PDWHULDO�LQWR�WKH�V\VWHP���+RZ�WR
XSORDG� ILOHV�� ZKDW� NLQG� RI� PHWDGDWD�� ZKLFK� UHTXLUHPHQWV� H[LVW� IRU� WKDW"� 6SRWLI\� GHILQHV� H[SOLFLW
IUDPHZRUNV� IRU�PXVLF� GLVWULEXWLRQ�� EXW� WKHUH� LV� VR� IDU� QRW�PXFK� GRFXPHQWDWLRQ� DYDLODEOH� DERXW� WKHVH
IUDPHZRUNV��:H�SODQ�WR�EHJLQ�OLNH�DPDWHXU�PXVLFLDQV��ORDGLQJ�XS�PXVLF�YLD�DJJUHJDWRUV�PDQXDOO\��7KHQ
ZH� DLP� WR� UHJLVWHU� D� UHFRUG� ODEHO�PRUH� IRUPDOO\��:H� KDYH� WHVWHG� RQH� DJJUHJDWRU� DOUHDG\��2QH� LQLWLDO
ILQGLQJ�LV�WKDW�XSORDGHG�VRQJV�KDYH�WR�EH�DW�OHDVW�WZHQW\�VHFRQGV�ORQJ��$QRWKHU�WRSLF�RI�GLVFXVVLRQ�LV�RXU
LQWHUHVW� LQ� WHFKQRORJ\� DQG� KRZ� ZH� KDYH� EHHQ� LQ� WRXFK� ZLWK� D� GHSDUWPHQW� KHDG� DW� 6SRWLI\� ZKR� LV
LQWHUHVWHG�LQ�JHWWLQJ�WKH�FRPSDQ\�KLVWRU\�ZULWWHQ�EXW�XQZLOOLQJ�WR�VKDUH�DQ\�GDWD��1RZ�WKHUH�LV�D�SRVVLEOH
FRQWDFW�YLD�DQRWKHU�XQLYHUVLW\��%\�JDLQLQJ�DFFHVV�YLD�DQ�$3,� >DSSOLFDWLRQ�SURJUDPPLQJ� LQWHUIDFH@��ZH
PLJKW�EH�DEOH� WR�FRPSDUH�DQG�VHH�GLUHFWO\� WKH�GLIIHUHQFH�EHWZHHQ�ZKDW� LV�SXEOLFO\�FRPPXQLFDWHG�DQG
ZKDW�WKH�FRPSDQ\�NHHSV�IRU�LWVHOI�

$V�WKHVH�ILHOGQRWHV�LOOXVWUDWH��QHJRWLDWLQJ�DQG�FRQFHSWXDOL]LQJ�IRUPV�RI�DFFHVV
ZDV�YLWDO�WR�WKH�SURMHFW��7KH�IRUPV�RI�UDSSRUW�WKDW�UHVXOW�IURP�VXFK�DFFHVV�DOZD\V
KDYH� VWURQJ� HWKLFDO� LPSOLFDWLRQV�� 7UDGLWLRQDOO\�� WKH� HWKLFV� RI� EXLOGLQJ� UDSSRUW
KDYH�EHHQ�JXLGHG�E\�WKH�LPSHUDWLYH�RI�LQIRUPHG�FRQVHQW��DQG�DFFHVV�LPSOLHV�WKDW
WKH� UHVHDUFK� VXEMHFW� ZLOO� QRW� RQO\� EH� UHVSHFWHG� EXW� DOVR� IXOO\� SURWHFWHG� LQ� LWV
LQWHJULW\� E\� WKH� UHVHDUFKHU�� %XW� ZKDW� KDSSHQV� ZKHQ� UHVHDUFKHUV� HQFRXQWHU� D
VXEMHFW�WKDW��DW�VRPH�SRLQW��EHJLQV�WR�WKUHDWHQ�WKHLU�RZQ�LQWHJULW\"

0HWKRGV��/DZ��DQG�(WKLFV

6KRUWO\� DIWHU� UHFHLYLQJ� 6SRWLI\ߞV� QRWLFH� �RX>ߡ� DUH� KHUHE\� DVNHG� WR� FRQILUP� E\
��WK�RI�0D\������� LQ�ZULWWHQ�IRUP�� WKDW�\RX�KDYH�UHFHLYHG� WKLV�QRWLFH�DQG� WKDW
WKH�JURXS�RI�UHVHDUFKHUV�KDV�HQGHG�VXFK�DFWLRQV�LQ�YLRODWLRQ�RI�6SRWLI\ߞV�7HUPV
RI� 8VHߢ��� WKH� SURMHFW� JURXS� PDLOHG� D� GHWDLOHG� UHVSRQVH�� 7KH� OHWWHU� H[SUHVVHG
XQGHUVWDQGLQJ� RI� 6SRWLI\ߞV� FRQFHUQV� DQG� DVVXUHG� WKH� FRPSDQ\� WKDW� DQ\� DFWLRQ
WKDW� FRXOG�SRWHQWLDOO\�KDYH�YLRODWHG� LWV� WHUPV�RI�XVH�KDG�HQGHG��7KH� OHWWHU� DOVR
SRLQWHG�WR�RXU�SUHYLRXV�DWWHPSWV�DW�HQJDJLQJ�GLUHFWO\�ZLWK�6SRWLI\�DQG�RIIHUHG�WR
RSHQ� D� FRQYHUVDWLRQ� DERXW� PHWKRGV� DQG� UHVXOWV�� 6LQFH� WKH� SURMHFWߞV� SODQV� DQG
PHWKRGV�KDG�EHHQ�SXEOLF�VLQFH�������LQFOXGLQJ�HDUO\�SUHVV�FRYHUDJH��� WKH� OHWWHU
VHUYHG�DV�D�UHPLQGHU�RI�WKH�SURMHFWߞV�UHVHDUFK�GHVLJQ�DQG�WKH�IDFW�WKDW�WKH�SURMHFW
ZRXOG�VRRQ�EH�RYHU�

:KLOH� DZDLWLQJ� 6SRWLI\ߞV� UHVSRQVH�� WKH� SURMHFW� JURXS� GLVFXVVHG� 6SRWLI\ߞV
UHDVRQV� WR� HVWDEOLVK� UDSSRUW� DW� WKLV� VSHFLILF� DQG� ODWH� SRLQW� LQ� WLPH�� 5HVHDUFK
LQWHUHVWV�KDG�EHHQ�FRPPXQLFDWHG� IRU� IRXU�\HDUV�� DQG�SURMHFW� SXEOLFDWLRQV�ZHUH
VWLOO�SHQGLQJ��:K\�WKH�VXGGHQ�XUJH�WR�JHW�LQ�WRXFK�DQG�UHVWULFW�WKH�PHWKRGRORJ\"
7KH�PRVW� OLNHO\� DQVZHU�ZDV�DQ� LQWHUYLHZ� WKDW� WHDP�PHPEHU�5DVPXV�)OHLVFKHU
KDG� JLYHQ� WR� 'DJHQV� ,QGXVWUL�� D� OHDGLQJ� 6ZHGLVK� LQGXVWU\� DQG� EXVLQHVV



QHZVSDSHU��D�IHZ�GD\V�HDUOLHU�RQ�0D\����������7KH�VWRU\�ZDV�TXLFNO\�SLFNHG�XS
E\� 7RUUHQWIUHDN� DQG� 'LJLWDO� 0XVLF� 1HZV� EHIRUH� VSUHDGLQJ� ZLGHO\� DFURVV� WKH
ZHE��� 5HIHUULQJ� WR� )OHLVFKHU� DV� DQ� �ߢLQYHVWLJDWRUߡ ZKR� ZDV� �IXQGHGߡ E\� WKH
6ZHGLVK�JRYHUQPHQWߢ��'LJLWDO�0XVLF�1HZV�WUDQVODWHG�RQH�RI�WKH�'DJHQV�LQGXVWUL
LQWHUYLHZߡ�QXJJHWVߢ�DV�IROORZV�

7KH�HQWLUH�6SRWLI\�EHWD�SHULRG�DQG�LWV�HDUO\�ODXQFK�ZDV�SURSHOOHG�E\�WKH�3LUDWH�%D\��)OHLVFKHU�H[SODLQHG�
\V�HDUOߞ\G�QHYHU�KDYH�KDG�WKDW�PXFK�DWWHQWLRQ�ZLWKRXW�WKH�3LUDWH�%D\�KDSSHQLQJ��7KH�FRPSDQߞ\7KHߡ�ߨ
KLVWRU\� FRLQFLGHV� ZLWK� WKH� 3LUDWH� 3DUW\� HPHUJLQJ� DV� D� KRW� WRSLF�� ZLWK� WKH� WULDO� RI� WKH� 3LUDWH� %D\� LQ
6WRFNKROP�'LVWULFW�&RXUWߢ��%XW�WKH�FRQQHFWLRQ�JRHV�IDU�GHHSHU�WKDQ�WKDW��,Q�IDFW��)OHLVFKHU�DOOHJHV�WKDW
6SRWLI\�GLUHFWO\�FRQQHFWHG�ZLWK�WKH�3LUDWH�%D\��/LWHUDOO\6ߡ��SRWLI\ߞV�EHWD�YHUVLRQ�ZDV�RULJLQDOO\�D�SLUDWH
VHUYLFHߢ��)OHLVFKHU�VDLG���

,QVWHDG� RI� GLVSXWLQJ� 5DVPXV� )OHLVFKHUߞV� FODLPV� DV� TXRWHG� LQ� WKH� QHZV�PHGLD�
6SRWLI\�XVHG�WKH�RFFDVLRQ�WR�LQTXLUH�DERXW�WKHߡ�PHWKRGV�XVHG�E\�WKH�UHVSRQVLEOH
JURXS�RI�UHVHDUFKHUV�LQ�WKLV�SURMHFWߢ��LPSO\LQJ�WKDW�WKH�FRPSDQ\�DQWLFLSDWHG�WKDW
PRUH�VHQVLWLYH�LQIRUPDWLRQ�DERXW�LWV�VHUYLFHV�PLJKW�EH�UHYHDOHG�

,Q�DGGLWLRQ��DQG�XQEHNQRZQVW� WR� WKH�UHVHDUFK�JURXS��6SRWLI\ߞV� OHJDO�FRXQVHO
KDG� FRQWDFWHG� WKH� 6ZHGLVK� 5HVHDUFK� &RXQFLOߚWKH� JRYHUQPHQW� DJHQF\� WKDW
SURYLGHV�IXQGLQJ�IRU�EDVLF�UHVHDUFK��LQFOXGLQJ�WKLV�SURMHFWߚZLWK�D�VHFRQG��PRUH
VSHFLILF�UHTXHVW�

$V� IDU� DV� 6SRWLI\� XQGHUVWDQGV�� WKH� SURMHFW� KDV� UHFHLYHG� ILQDQFLDO� VXSSRUW� IURP� WKH� 6ZHGLVK�5HVHDUFK
&RXQFLO��6SRWLI\�LV�SDUWLFXODUO\�FRQFHUQHG�DERXW�WKH�LQIRUPDWLRQ�WKDW�KDV�HPHUJHG�UHJDUGLQJ�WKH�UHVHDUFK
JURXSߞV� PHWKRGV� LQ� WKH� SURMHFW�� 7KH� DYDLODEOH� LQIRUPDWLRQ� LQGLFDWHV� WKDW� WKH� UHVHDUFK� WHDP� KDV
GHOLEHUDWHO\� WDNHQ� DFWLRQ� WKDW� LV� H[SOLFLWO\� LQ� YLRODWLRQ� RI� 6SRWLI\ߞV� 7HUPV� RI� 8VH� DQG� E\� PHDQV� RI
WHFKQLFDO� PHWKRGV� VRXJKW� WR� FRQFHDO� WKLV� YLRODWLRQ�� 7KH� UHVHDUFK� JURXS� KDV� DWWHPSWHG�� DPRQJ� RWKHU
WKLQJV�� WR� DUWLILFLDOO\� LQFUHDVH� WKH� QXPEHU� RI� SOD\V� DQG�PDQLSXODWH� 6SRWLI\ߞV� VHUYLFHV� XVLQJ� VFULSWV� RU
RWKHU�DXWRPDWHG�SURFHVVHV��6SRWLI\�DVVXPHV�WKDW�WKLV�V\VWHPDWLF�YLRODWLRQ�RI�WHUPV�KDV�QRW�EHHQ�NQRZQ
WR� WKH�6ZHGLVK�5HVHDUFK�&RXQFLO�DQG� LV�FRQYLQFHG� WKDW� WKH�6ZHGLVK�5HVHDUFK�&RXQFLO�DLPV� WR�HQVXUH
WKDW�DOO�UHVHDUFK�XQGHUWDNHQ�ZLWK�LWV�VXSSRUW�LQ�DOO�UHVSHFWV�FRQIRUPV�WR�HWKLFDO�JXLGHOLQHV�DQG�LV�FDUULHG
RXW�SURSHUO\� DQG� LQ� DFFRUGDQFH�ZLWK� DSSOLFDEOH� ODZ��6SRWLI\� LQYLWHV� WKH�6ZHGLVK�5HVHDUFK�&RXQFLO� WR
FRQWDFW�6SRWLI\�IRU�D�GLVFXVVLRQ�DERXW�WKH�DERYH�PDWWHU��,W�LV�6SRWLI\ߞV�KRSH�WKDW�WKH�6ZHGLVK�5HVHDUFK
&RXQFLO� DFWV� UHVROXWHO\� LQ� RUGHU� WR� HQVXUH� WKDW� XQUXO\� RU� LOOHJDO� SUDFWLFHV� FHDVH� LPPHGLDWHO\�� 6SRWLI\
DQWLFLSDWHV�WKH�6ZHGLVK�5HVHDUFK�&RXQFLOߞV�LPPHGLDWH�UHVSRQVH���

:KLOH� WKHUH� ZHUH� QRW� \HW� MRXUQDO� RU� ERRN� SXEOLFDWLRQV� WKDW� FRXOG� KDYH
VXEVWDQWLDOL]HG�6SRWLI\ߞV�FODLPV��WKHVH�DOOHJDWLRQV�UHVWHG�RQ�WKH�SUHPLVH�WKDW�WKH
SURMHFW� V\VWHPDWLFDOO\� DWWHPSWHG� WR� XVH� GLJLWDO� PHWKRGV� DJDLQVW� WKH� VHUYLFHߞV
LQWHUHVW�� 6SHFXODWLQJ� WKDW� VXFK� FRYHUW� UHVHDUFK� KDG� EHHQ� FRQGXFWHG� EHKLQG� WKH
6ZHGLVK�5HVHDUFK�&RXQFLOߞV�EDFN��WKH�OHWWHU�PRUH�VSHFLILFDOO\�VXJJHVWHG�WKDW�WKH
SURMHFW�KDG�DFWHG�LQ�GLUHFW�YLRODWLRQ�RI�ERWKߡ�HWKLFDO�JXLGHOLQHVߢ�DQGߡ�DSSOLFDEOH
ODZߢ��,W�HQGHG�ZLWK�DQ�H[SOLFLW�FDOO�WR�DFWLRQ�DJDLQVW�WKH�SURMHFW�

$V� WKLV� ERRN� KDV� GRFXPHQWHG�� UHVHDUFK� ZLWKLQ� WKH� SURMHFW� XVHG� GLJLWDO



PHWKRGV�LQ�DQ�LQYHQWLYH�DQG�SURELQJ��UDWKHU�WKDQ�V\VWHPDWLF��ZD\��2QO\�D�SDUW�RI
WKH� RYHUDOO� UHVHDUFK� DFWLYLW\� HQJDJHG� GLJLWDO�PHWKRGV�� DQG� WKHVH�PHWKRGV�ZHUH
SDUWO\� DGDSWHG� IURP�H[LVWLQJ� WRROV� GHYHORSHG�E\� WKH�'LJLWDO�0HWKRGV� ,QLWLDWLYH
�8QLYHUVLW\� RI�$PVWHUGDP�� DQG�RWKHU� UHVHDUFK�JURXSV��1R�SDUW� RI� WKH� UHVHDUFK
FRQFHUQHG�KXPDQ�VXEMHFWV��WKH�SURMHFW�GLG�QRW�YLRODWH�WKH�LQWHJULW\�RI�DQ\�6SRWLI\
XVHU�� FROOHFW� DQ\� SHUVRQDO� GDWD� UHODWHG� WR� 6SRWLI\� XVHUV�� RU� LOOHJDOO\� VKDUH
FRS\ULJKWHG�FRQWHQW�YLD�6SRWLI\��6SRWLI\ߞV�RZQ�FRUSRUDWH�RU�FRPSHWLWLYH�LQWHUHVWV
DQG� WKH� LQWHJULW\� RI� LWV� VHUYLFH� DQG� EUDQG� ZHUH� UHVSHFWHG�� 1RW� RQO\� ZDV� WKH
UHVHDUFK� GHVLJQ��ZLWK� LWV� FRYHUW� RU� �ߢJRQ]Rߡ VWUDWHJ\�� GHVFULEHG� LQ� GHWDLO� LQ� WKH
SURMHFW�DSSOLFDWLRQ��EXW�LW�ZDV�SUHFLVHO\�WKH�UHDVRQ�WKH�SURMHFW�KDG�VXFFHHGHG�LQ
UHFHLYLQJ� IXQGLQJ� LQ� WKH� ILUVW� SODFH���� $GRSWLQJ� WKH� LGHD� RI� LQYHQWLYH�PHWKRGV
DJDLQVW� D� EDFNJURXQG� RI� SUHYLRXV� ZRUN� WKDW� KDG� VWUXJJOHG� ZLWK� FUHDWLYH
ZRUNDURXQGV�WR�JDWHNHHSHU�DFFHVV�IRU�GHFDGHV��RQH�RYHUDOO�DLP�RI�WKH�SURMHFW�KDG
EHHQ�WR�SURDFWLYHO\�HQJDJH�6SRWLI\�LQ�D�FRQYHUVDWLRQ�DERXW�LWV�FXOWXUH��6SRWLI\ߞV
OHWWHU�FRXOG�EH�UHDG�DV�SUHFLVHO\� WKDW�� ,WV�FRQIOXHQFH�RI�HWKLFDO��PHWKRGLFDO��DQG
OHJDO�VWDQGDUGV�WKHUHIRUH�GHVHUYHV�FORVHU�VFUXWLQ\�

ߢPSDFW�&XOWXUH,ߡ

,Q�WKH�LQWHUGLVFLSOLQDU\�DQG�SUROLIHUDWLQJ�ILHOG�RI�UHVHDUFK�RQ�WKH�LQWHUQHW��GLJLWDO
PHWKRGVߚDQG�YLHZV�RQ�WKHߡ�GLJLWDO�DV�PHWKRGߚߢDUH�ZLGHVSUHDG����$SDUW�IURP
UHJXODUO\� VFUDSLQJ� DQG� FUDZOLQJ� SODWIRUPV� VXFK� DV� )DFHERRN�� *RRJOH�� DQG
7ZLWWHU�� UHVHDUFKHUV� KDYH� SUHYLRXVO\� HQJDJHG� ZLWK� DOJRULWKPLF� ELDV� DQG� RWKHU
FULWLFDO�LVVXHV�WKDW�UHTXLUH�V\VWHPDWLF�DSSURDFKHV�VXFK�DV�WKRVH�GHHPHG�LOOHJDO�E\
6SRWLI\�� 7KLV� LQFOXGHV�� IRU� LQVWDQFH�� D� SODWIRUP� DXGLW� RI� KRWHO�UDWLQJ� SODWIRUP
%RRNLQJ�FRP� WKDW� UHYHDOHG� DQ� �DOJRULWKPLFߡ V\VWHP� ELDVߢ� EDVHG� RQ� WKH
FRQIOXHQFH�RI�LQSXWV�DQG�XVHUV��UHVXOWLQJ�LQ�JRRG�UHYLHZV�IRU�EDG�KRWHOV����2WKHU
UHVHDUFKHUV�KDYH�HVWDEOLVKHG�DXWRPDWHG�XVHU�SURILOHV�DV�LQSXWV�WR�DOJRULWKPV�DV�D
IRUP�RI�DXGLW��2QH�H[DPSOH�RI� WKLV�ZRUN�HPSOR\HG�VLPXODWHG�XVHUV� LQ�RUGHU� WR
GHWHFW� JHQGHU� ELDV� LQ� RQOLQH� DGYHUWLVLQJ�� DQRWKHU� FRQGXFWHG� H[SHULPHQWV� WR
DQDO\]H� 8EHUߞV� VXUJH� SULFLQJ� DOJRULWKP� E\� HPXODWLQJ� 8EHU� DFFRXQWV�� DQG� \HW
DQRWKHU� FUHDWHG� PXOWLSOH� $LUEQE� DFFRXQWV� LQ� RUGHU� WR� LGHQWLI\� UDFLDO
GLVFULPLQDWLRQ� DJDLQVW� EODFN� XVHUV���� 2QH� RI� WKH� PRVW� FRQVLVWHQW� DQG� SUROLILF
DGYRFDWH� RI� WKLV� NLQG� RI� UHVHDUFK� LV� &KULVWLDQ� 6DQGYLJ�� ZKR� KDV� UHSHDWHGO\
DUJXHG� IRU� ZKDW� KH� FDOOV� D� �FRQVHTXHQWLDOLVWߡ HWKLFV� RI� DOJRULWKPVߢ���� 7RJHWKHU
ZLWK� WKH� $PHULFDQ� &LYLO� /LEHUWLHV� 8QLRQ� DQG� MRXUQDOLVWV� ZRUNLQJ� IRU� WKH
,QWHUFHSW��6DQGYLJ�KDV�VXHG�WKH�86�JRYHUQPHQW�WR�FKDOOHQJH�WKH�FRQVWLWXWLRQDOLW\



RI�WKH�&RPSXWHU�)UDXG�DQG�$EXVH�$FW��&)$$���D�ODZ�WKDW�FULPLQDOL]HV�DQ\�XVHU
DFWLYLW\ߡ�H[FHHGLQJ�DXWKRUL]HG�DFFHVVߢ��$V�6DQGYLJ�REVHUYHV7ߡ��HUPV�RI�6HUYLFH
VRPHWLPHV�SURKLELW�SHRSOH�IURP�XVLQJ�:HE�VLWHV�IRU�UHVHDUFK��WKH\�SURKLELW�XVHUV
IURP� VD\LQJ� EDG� WKLQJV� DERXW� WKH� FRUSRUDWLRQ� WKDW� UXQV� WKH� :HE� VLWH�� WKH\
SURKLELW�XVHUV�IURP�ZULWLQJ�WKLQJV�GRZQ��7KH\�VKRXOG�QRW�EH�PDGH�LQWR�FULPLQDO
YLRODWLRQV�RI�WKH�ODZߢ����$XGLW� WHVWV� OLNH� WKRVH�VXJJHVWHG�E\�6DQGYLJ�KDYH�EHHQ
UHJXODUO\�FRQGXFWHG�LQ�WKH�RIIOLQH�ZRUOG�

7KH� SURMHFW� RQ� ZKLFK� WKLV� ERRN� LV� EDVHG� GLG� LQFOXGH� IRUPV� RI� SODWIRUP
DXGLWLQJ�� \HW� RQO\� DV� SDUW� RI� D� PL[HG�PHWKRG� DSSURDFK�� $W� WKH� WLPH� RI� WKLV
ZULWLQJ�� WKH�DSSOLFDELOLW\�RI�FRQWUDFW� ODZ�WR�DQ�RQOLQH�VHUYLFHߞV�WHUPV�RI�VHUYLFH
UHPDLQV� DQ� LVVXH� RI� GHEDWH�� DV� DUH� WKHVH� WHUPV� JHQHUDOO\�� ZLWK� VRPH� VFKRODUV
VXJJHVWLQJ� WKDW� FRPSDQLHV� RXJKW� WR� SD\� XVHUV� IRU� UHDGLQJ� WKHP���� ,Q� 2FWREHU
������ WKH� 6ZHGLVK� 5HVHDUFK� &RXQFLO� GHFODUHG� 6SRWLI\ߞV� DFFXVDWLRQV� WR� EH
EDVHOHVV�DQG�UHMHFWHG�WKH�FRPSDQ\ߞV�FDOO�WR�DFWLRQ�DJDLQVW�RXU�SURMHFW�

,Q� WHUPV�RI�UHVHDUFK�HWKLFV�� WKH�SURMHFW�FRXOG�KDUGO\�EH�DFFXVHG�RI�YLRODWLQJ
H[LVWLQJ�QRUPV��DV�VXFK�QRUPV�DUH�LQFRQVLVWHQW�DQG�VWLOO�EHLQJ�DFWLYHO\�GHEDWHG�
3ULYDF\�FRQFHUQV�KDYH�EHHQ�DQG�VWLOO�DUH�SDUDPRXQW�LQ�HWKLFV�GLVFXVVLRQV�DPRQJ
LQWHUQHW� UHVHDUFKHUVߚGLVFXVVLRQV� WKDW�GHYHORSHG�EHIRUH�*RRJOH��)DFHERRN��DQG
7ZLWWHU� ZHUH� IRXQGHG�� *LYHQ� WKH� WUDGLWLRQDO� IRFXV� RQ� KRZ� SHRSOH� XVH� WKH
LQWHUQHW��FULWLFDO�HWKLFDO�FRQFHUQV�SULPDULO\�UHODWH�WR�UHVHDUFK�RQ�KXPDQ�VXEMHFWV�
HVSHFLDOO\� RQ� LQIRUPHG� FRQVHQW�� DQG� WKH\� IRUHJURXQG� WKH� QHHGV� DQG� VDIHW\� RI
YXOQHUDEOH� XVHUV���� :LWK� WKH� JURZLQJ� FRQWURO� RI� SODWIRUPV� VXFK� DV� )DFHERRN�
6SRWLI\��DQG�*RRJOH�RYHU�WKH�LQIUDVWUXFWXUH�HQDEOLQJ�WKH�UHFRUGLQJ�DQG�DQDO\]LQJ
RI� VRFLDO� DQG� FXOWXUDO� OLIH�� KRZHYHU�� WKH� TXHVWLRQ� KDV� EHHQ� UDLVHG� KRZߡ
UHVHDUFKHUV�DUH�WR�PDLQWDLQ�ULJRURXV�VWDQGDUGV�RI�VFLHQWLILF�LQWHJULW\��REMHFWLYLW\�
DFFXUDF\��DQG�VR�RQ��YLV� �YLV�FRUSRUDWH�DQG�JRYHUQPHQW�DJHQGDV� WKDW�PD\� UXQ
FRQWUDU\� WR� WKHVH� VWDQGDUGVߢ���� 7KH� HWKLFV� FRPPLWWHH� RI� WKH� 6SHFLDO� ,QWHUHVW
*URXS�RQ�&RPSXWHU�+XPDQ�,QWHUDFWLRQ��6,*&+,��UHFRPPHQGV�FULWLFDO�LQGXVWU\
UHVHDUFKHUV�WR�DUJXH

WKDW�YLRODWLQJ�726�>WHUPV�RI�VHUYLFH@�LV�QRW�RQO\�HWKLFDOO\�SRVVLEOH��EXW�PLJKW�HYHQ�EH�HWKLFDOO\�UHTXLUHG
LQ�VRPH�FLUFXPVWDQFHV��7KH�LVVXH�LV�IDU�UHDFKLQJ��LI�ZH�DELGH�E\�RYHUO\�UHVWULFWLYH�726��DUH�ZH�JLYLQJ�XS
WKH�DELOLW\�WR�UHIOHFW�RQ�V\VWHPV�WKDW�DUH�LQFUHDVLQJO\�VKDSLQJ�VRFLHW\"�,I�ZH�RQO\�ZRUN�ZLWK�SHUPLVVLRQ
RI� /DUJH� &RUSRUDWLRQ�� FDQ�ZH� HYHU� EH� FULWLFDO� RI� /DUJH� &RUSRUDWLRQ"� ,I� WKH� SURGXFWV� DQG� VHUYLFHV� RI
/DUJH�&RUSRUDWLRQ�DUH�KDYLQJ�D�SURIRXQG�LPSDFW��ZKDW� LV� WKH�REOLJDWLRQ�RI� WKH�UHVHDUFK�FRPPXQLW\� WR
XQGHUVWDQG�WKDW�LPSDFW"��

$� VLPLODU� SRVLWLRQ� LV� DUWLFXODWHG� LQ� WKH� &RGH� RI� &RQGXFW� LVVXHG� E\� WKH
$VVRFLDWLRQ� IRU� &RPSXWLQJ� 0DFKLQHU\ߞV� &RPPLWWHH� RQ� 3URIHVVLRQDO� (WKLFV�



:KLOH�VRPH�JURXSV�VXFK�DV�WKH�&RXQFLO�IRU�%LJ�'DWD��(WKLFV��DQG�6RFLHW\�DQG�WKH
$VVRFLDWLRQ� RI� ,QWHUQHW�5HVHDUFKHUV� �$2,5�� DUH� VR� IDU� ODJJLQJ� EHKLQG�� WR� JHWߡ
\RXU�KDQGV�GLUW\ߢ�KDV�EHFRPH�QRW�RQO\�DQ�DFFHSWHG�EXW�D�UHFRPPHQGHG�UHVHDUFK
SUDFWLFH�� :KHQ� LW� FRPHV� WR� GLJLWDO� LQGXVWULHV�� LW� LV� �QRWߡ DOZD\V� IHDVLEOH� RU
GHVLUDEOH�WR�FRPSO\�ZLWK�WKH�FRQVHQW�UHTXLUHPHQWߢ���

$W�WKLV�SRLQW��LW�LV�ZRUWKZKLOH�WR�WXUQ�IURP�6SRWLI\ߞV�LQDFFXUDWH�UHQGHULQJ�RI
WKH�SURMHFWߞV�PHWKRGRORJLFDO��OHJDO��DQG�HWKLFDO�VWDQGDUGV�WR�6SRWLI\ߞV�RZQ�QRUPV
DQG�VWDQGDUGV��,WV�OHWWHU�DSSHDUV�DV�ZULWWHQ�RQ�EHKDOI�RI�D�IRUPDO�RUJDQL]DWLRQ��EXW
WKH� FRPSDQ\� LQ� IDFW� KDV� D� ORQJ� KLVWRU\� RI� PRYLQJ� DFURVV� WKH� HQWLUH� IRUPDO�
LQIRUPDO� VSHFWUXP�� )RU� LQVWDQFH�� WKLQN� RI� LWV� HDUO\� XQDXWKRUL]HG� PXVLF
GLVWULEXWLRQ� SUDFWLFHV� �GHVFULEHG� LQ� FKDSWHU� ��� RU� LWV� UHOLDQFH� RQ� SHHU�WR�SHHU
LQIUDVWUXFWXUH�DQG�XVHU�GHYLFHV��GLVFXVVHG�LQ�FKDSWHU�����2Q�'HFHPEHU����������
:L[HQ� 0XVLF� 3XEOLVKLQJ�� ZKRVH� FOLHQWV� LQFOXGH� 1HLO� <RXQJ�� 7RP� 3HWW\�� DQG
PDQ\� RWKHU� IDPRXV� PXVLFLDQV�� ILOHG� D� ����� ELOOLRQ� FRS\ULJKW� ODZVXLW� DJDLQVW
6SRWLI\� LQ� D� &DOLIRUQLD� IHGHUDO� FRXUW���� 7D[� HYDVLRQ� SUDFWLFHV� DQG� SROLWLFDO
OREE\LQJ� HIIRUWV� DUH� ZHOO� GRFXPHQWHG�� DV� DUH� 6SRWLI\ߞV� DWWHPSWV� WR� FKDQJH� LWV
3ULYDF\� 3ROLF\� WR� JDLQ� DFFHVV� WR� XVHUVߞ� VPDUWSKRQH� VHQVRU� LQIRUPDWLRQ�� *36
FRRUGLQDWHV�� DQG� FDPHUD� LQ� RUGHU� WR� VKDUH� WKLV� LQIRUPDWLRQ� ZLWK� EXVLQHVV
SDUWQHUV���� ,Q� WKLV� FRQWH[W�� 6SRWLI\ߞV� FRQIODWLRQ� RI� OHJDO�� PHWKRGRORJLFDO�� DQG
HWKLFDO� LVVXHV� VKRXOG�QRW�EH�VHHQ�DV�DFFLGHQWDO��:KDWHYHU� WKH� LQWHQW�RI� VHQGLQJ
WKH� OHWWHU�� LW� HIIHFWLYHO\� QHJRWLDWHG� D� QHZ� FXOWXUDO� QRUP�� *LYHQ� WKH� FRPSDQ\ߞV
GHFODUHG� GHVLUH� WR� �LPSDFWߡ FXOWXUHߢ���� LWV� DFWLRQ� WDNHQ� DJDLQVW� WKH� IUHHGRP� RI
DFDGHPLF�UHVHDUFK�VKRXOG�EH�WDNHQ�VHULRXVO\�

7RZDUG�D�1HZ�(WKLFV�RI�,QWHUQHW�5HVHDUFK

,Q� KLV� ERRN��0LQLQJ� &DSLWDOLVP�� 7KH� 5HODWLRQVKLS� EHWZHHQ� &RUSRUDWLRQV� DQG
WKHLU�&ULWLFV��DQWKURSRORJLVW�6WXDUW�.LUVFK�VKRZV�KRZ�PDMRU�FRPSDQLHV�HVWDEOLVK
DQG�PDLQWDLQ�WKHLU�RZQ�RUGHU�RI�NQRZOHGJH��:KLOH�QRW�HQJDJLQJ�LQ�WKH�QHJDWLYH
WDFWLFV� RI� RLO� ILUPV� RU� SKDUPDFHXWLFDO� FRPSDQLHV�� GLJLWDO� FRPSDQLHV� VXFK� DV
6SRWLI\��0LFURVRIW��*RRJOH�� DQG� )DFHERRN� FHUWDLQO\�PDQDJH� WKHLU� UHODWLRQVKLSV
ZLWK� DFDGHPLD�� 7KH\� SURPRWH� WKHPVHOYHV� DV� UHVSRQVLEOH�� HQFRXUDJH� GLYHUVLW\�
DQG� HQKDQFH� WKHLU� UHSXWDWLRQ� WKURXJK� IRUJLQJ� VWUDWHJLF� SDUWQHUVKLSV� RU
HVWDEOLVKLQJ�UHVHDUFK�GLYLVLRQV��\HW�RFFDVLRQDOO\��WKH\�DOVR�VSUHDG�XQFHUWDLQW\�DQG
GRXEW����$� WKUHDW� RI� OLWLJDWLRQ� FDQ� EH� D�ZD\� WR� SUHYHQW� XQZDQWHG� VWXGLHV� IURP
EHLQJ�FRQGXFWHG�RU�SXEOLVKHG�

7KH�EDVLF� GLIIHUHQFH�EHWZHHQ�6SRWLI\ߞV� FRUSRUDWH� EHKDYLRU� DQG� WKH�ZRUN�RI



WKH�UHVHDUFK�WHDP�SUHVHQWHG�LQ�WKLV�ERRN�LV� WKDW�VXFK�FULWLFDO�DFDGHPLF�UHVHDUFK
KDV�QR� ILQDQFLDO� LQWHUHVW�� LV� FRQVWDQWO\� DVVHVVHG�E\� FULWLFV� WKURXJK�SHHU� UHYLHZ�
DQG� LV� SXEOLF�� 6SRWLI\� LWVHOI� GHDOV� LQ� VHFUHF\�� DV� LW� GUDZV� UHVHDUFKHUV� LQWR� LWV
SULYDWH�GRPDLQ�ZKLOH�VLPXOWDQHRXVO\�FODLPLQJ�WR�EH�RI�SXEOLF�EHQHILW�DQG�LQ�WKH
LQWHUHVW� RI� WKRVH� FRPPXQLWLHV� RQ� ZKRVH� SUDFWLFHV� LWV� VHUYLFHV� ZHUH� EXLOW�� ,Q
EDODQFLQJ� WKH� HWKLFDO� UHVSRQVLELOLWLHV� RI� WKLV� SURMHFW� DJDLQVW� WKRVH� RI� D
PXOWLELOOLRQ�GROODU� FRPSDQ\�� WKH� SURMHFWߞV� HWKLFDO� FKDOOHQJHV� DSSHDU� PXQGDQH
DQG�LQIODWHGߚSDUW�RI�D�VLWXDWHG�DSSURDFK�UDWKHU� WKDQ�JOREDO�VWUDWHJ\��:KLOH�QRW
HQWLUHO\� VXFFHVVIXO� LQ� DOO� RI� LWV� XQGHUWDNLQJV�� WKH� SURMHFW� KDV� ZRUNHG� RXW� WKH
ERXQGDULHV�RI�HWKLFV�LQ�SUDFWLFH�

&RYHUW� UHVHDUFK��DV� WKLV�ERRN�KDV�DWWHPSWHG� WR� VKRZ��PD\� WKXV�KHOSߡ�WR�JHW
ZKHUH�RWKHUV�JHW�QRW���7ߢ�KH�ERRN�KDV�PDGH� D� FDVH� IRU� D� W\SH�RI� UHVHDUFK� WKDW
DYRLGV� URXWLQHV� DQG� EHLQJ� ER[HG� LQ� EHWZHHQ� LQVWLWXWLRQDO� HWKLFV� ERDUGV� DQG
FRUSRUDWH�LQWHUHVWV��RSHQLQJ�D�VSDFH�IRU�WKH�XQSUHGLFWDEOH��%XW�WKLV�LV�QRW�WR�FODLP
WKDW� DOO� UHVHDUFK� VKRXOG� EH� FRYHUW�� 1RW� RQO\� GLG� RYHUW� DQG�PRUH� FRQYHQWLRQDO
PHWKRGV�IRUP�D�VLJQLILFDQW�SDUW�RI�WKLV�SURMHFW��DOWHUQDWLYH�DSSURDFKHV�WR�GLJLWDO
LQGXVWULHV� DUH� HTXDOO\� SURGXFWLYH�� )RU� LQVWDQFH�� LQ� KLV� DQWKURSRORJLFDO
GLVVHUWDWLRQ� RQ� GHYHORSHUV� RI� PXVLF� UHFRPPHQGDWLRQ� V\VWHPV�� 1LFN� 6HDYHU
SLWFKHV� /DXUD� 1DGHUߞV� LGHD� RI� DQ� �LPEDODQFHGߡ SRZHU� G\QDPLFߢ� EHWZHHQ
UHVHDUFKHU�DQG�VXEMHFW�DJDLQVW�KLV�RZQ�ILQGLQJV�RI�DQ�HQYLURQPHQW�ODUJHO\�VKDSHG
E\� FXOWXUDO� IDFWRUV� DQG� �VXEMHFWLYHߡ G\QDPLFVߢ� WKDW� IHHO� QRW� RQO\� PXFK� OHVV
VWUDWHJLF�DQG�UDWLRQDO�WKDQ�LV�RIWHQ�DVVXPHG�EXW�DOVR�PXFK�FORVHU�WR�KRPH��:KLOH
6HDYHU�HPSKDVL]HV�KLV�RZQ�VLPLODULW\�WR�DQG�V\PSDWK\�IRUߡ�WHFKLHVߢ����WKLV�ERRN
KDV� LQVLVWHG� RQ� DFNQRZOHGJLQJ� GLIIHUHQFH� DQG� KDV� WDNHQ� DQ� DWWLWXGH� RI
RXWVLGHQHVV���

$OWKRXJK�WKLV�ERRN�KDV�SUREDEO\�OHIW�PRUH�TXHVWLRQV�RSHQ�WKDQ�DQVZHUHG��ZH
PD\�EH�FRQVLGHUHG�VXFFHVVIXO�LQ�IRUFLQJ�6SRWLI\�WR�UHDG�LW��LI�RQO\�WR�WHVW�LWV�RZQ
K\SRWKHVLV�RI�ZKDW�HWKLFDO�� OHJDO��DQG�PHWKRGRORJLFDO�FRQIOXHQFHV�DUH�DERXW��,Q
WKH�PHDQWLPH��DQG�SUREDEO\�RSHQLQJ�D�QHZ�FKDSWHU�HOVHZKHUH��WKH�UHVHDUFK�WHDP
KDV�GUDIWHG�D�OHWWHU�RI�LWV�RZQ��GDWHG�0D\�����������DQG�DGGUHVVHG�WR�WKH�6ZHGLVK
'DWD�3URWHFWLRQ�$JHQF\�

7R��GDWDLQVSHNWLRQHQ#GDWDLQVSHNWLRQHQ�VH
+HM�

:H�ZRXOG�OLNH�WR�LQTXLUH�DERXW�6SRWLI\ߞV�FRPSOLDQFH�ZLWK�WKH�QHZ�*HQHUDO�'DWD�3URWHFWLRQ�UHJXODWLRQ
LVVXHG� E\� WKH� (XURSHDQ� 8QLRQ� LQ� ������ ,Q� SDUWLFXODU�� WKLV� UHODWHV� WR� WKH� 5HJXODWLRQߞV� SURYLVLRQV� RQ
SURILOLQJ��$FFRUGLQJ�WR�WKH�GHILQLWLRQ�RIߡ�SURILOLQJߢ��DV�VWLSXODWHG�LQ�DUWLFOH���SRLQWߡ����SURILOLQJߢ�PHDQV
DQ\� IRUP�RI� DXWRPDWHG�SURFHVVLQJ�RI� SHUVRQDO� GDWD� FRQVLVWLQJ�RI� WKH�XVH�RI� SHUVRQDO� GDWD� WR� HYDOXDWH



FHUWDLQ� SHUVRQDO� DVSHFWV� UHODWLQJ� WR� D� QDWXUDO� SHUVRQ�� LQ� SDUWLFXODU� WR� DQDO\]H� RU� SUHGLFW� DVSHFWV
FRQFHUQLQJ�WKDW�QDWXUDO�SHUVRQߞV�SHUIRUPDQFH�DW�ZRUN��HFRQRPLF�VLWXDWLRQ��KHDOWK��SHUVRQDO�SUHIHUHQFHV�
LQWHUHVWV�� UHOLDELOLW\�� EHKDYLRU�� ORFDWLRQ�� RU� PRYHPHQWV�� $UWLFOH� ��� ���� H[SOLFLWO\� SURYLGHV� UXOHV� RQ
SURILOLQJ�DV�IROORZV�7KH�GDWD�VXEMHFW�VKDOO�KDYH�WKH�ULJKW�QRW�WR�EH�VXEMHFW�WR�D�GHFLVLRQ�EDVHG�VROHO\�RQߡ�
DXWRPDWHG� SURFHVVLQJ�� LQFOXGLQJ� SURILOLQJ�� ZKLFK� SURGXFHV� OHJDO� HIIHFWV� FRQFHUQLQJ� KLP� RU� KHU� RU
VLPLODUO\� VLJQLILFDQWO\� DIIHFWV� KLP� RU� KHUߢ��+RZHYHU�� WKHUH� DUH� H[FHSWLRQV� WR� WKLV� UXOH�� RXWOLQHG� LQ� WKH
SDUDJUDSK� ��� ��� DQG� �� RI�$UWLFOH� ���� 7KH� GDWD� VXEMHFW� �L�H��� D� SK\VLFDO� SHUVRQ�� VKDOO� DOVR� KDYH� �DOEHLW
OLPLWHG��ULJKW�WR�REMHFW�WR�SURILOLQJ��VHH�DUWLFOH�����

6SRWLI\�KDV��VLQFH�DW�OHDVW�������EHJXQ�WR�LQYHVW�LQWR�V\VWHPV�WR�JDWKHU�VR�FDOOHGߡ�FRQWH[WXDO�GDWDߢ�WKDW
DOORZV� WKHP� WR� WUDFN�� DQG� SUHGLFW�� XVHU� EHKDYLRU�� 7KLV� LV� DOVR� FDOOHG� EHKDYLRUDO� SURILOLQJ� LQ� VRFLDO
SV\FKRORJ\�DQG�,QWHUQHW�PDUNHWLQJ��6XFK�SURILOLQJ�DFWLYLWLHV�VHHP�WR�EH�LQ�GLUHFW�YLRODWLRQ�RI�XSFRPLQJ
(8� UHJXODWLRQ�� 7KH\� DOVR� DUH� QRW� PDGH� FOHDU� LQ� DQ\� RI� 6SRWLI\ߞV� RIIHULQJV� WR� XVHUV�� 6SRWLI\� VHOOV� LWV
VHUYLFH� DV� PXVLF� VWUHDPLQJ�� :H� WKHUHIRUH� ZRXOG� OLNH� WR� LQTXLUH� DERXW� 'DWDLQVSHNWLRQHQߞV� YLHZ� RQ
6SRWLI\ߞV� DFWLYLWLHV�� HVSHFLDOO\� LQ� UHJDUG� WR� WKH� FRPSOLDQFH� ZLWK� XSFRPLQJ� (8� OHJLVODWLRQ�� :H� KDYH
DOUHDG\�EHHQ�LQ�WRXFK�ZLWK�(8�OHJDO�ERGLHV�DQG�ZRXOG�EH�JODG�WR�KHDU�IURP�\RX��LQ�RUGHU�WR�FRPSOHPHQW
WKH�LQIRUPDWLRQ�ZH�KDYH�UHFHLYHG��7KDQN�\RX�LQ�DGYDQFH���

1RWHV

���6HH��IRU�LQVWDQFH��VRFLRORJLVW�9LRODLQH�5RXVVHOߞV�5HSUHVHQWLQJ�7DOHQW��+ROO\ZRRG�$JHQWV�DQG�WKH�0DNLQJ
RI�0RYLHV� �&KLFDJR��8QLYHUVLW\� RI�&KLFDJR�3UHVV�� �������$OVR� VHH� WKH� UHVHDUFK� FRQGXFWHG� E\� WKH�0HGLD
,QGXVWULHV�3URMHFW��8QLYHUVLW\� RI�&DOLIRUQLD�� 6DQWD�%DUEDUD�� HVSHFLDOO\�0LFKDHO�&XUWLQ�� -HQQLIHU�+ROW�� DQG
.HYLQ�6DQVRQ��HGV���'LVWULEXWLRQ�5HYROXWLRQ��&RQYHUVDWLRQV�DERXW�WKH�'LJLWDO�)XWXUH�RI�)LOP�DQG�7HOHYLVLRQ
�2DNODQG��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��������� DQG�0LFKDHO�&XUWLQ�DQG�.HYLQ�6DQVRQ��HGV���3UHFDULRXV
&UHDWLYLW\��*OREDO�0HGLD��/RFDO�/DERU��%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��������

���6SRWLI\�86$��7HUPV�DQG�&RQGLWLRQV�RI�8VH�h����5LJKWV�:H�*UDQW�<RX��HIIHFWLYH�-XO\����������KWWSV���
ZZZ�VSRWLI\�FRP�XV�OHJDO�HQG�XVHU�DJUHHPHQW��

���6SRWLI\�86$��7HUPV�DQG�&RQGLWLRQV�RI�8VH�h����5LJKWV�<RX�*UDQW�8V�

���6SRWLI\�86$��7HUPV�DQG�&RQGLWLRQV�RI�8VH�h����8VHU�*XLGHOLQHV�

��� �RX>ߡ ZLOO� QRW� FROOHFW� XVHUVߞ� FRQWHQW� RU� LQIRUPDWLRQ�� RU� RWKHUZLVH� DFFHVV� )DFHERRN�� XVLQJ� DXWRPDWHG
PHDQV� �VXFK� DV� KDUYHVWLQJ� ERWV�� URERWV�� VSLGHUV�� RU� VFUDSHUV�� ZLWKRXW� RXU� SULRU� SHUPLVVLRQߢ�� )DFHERRN�
6WDWHPHQW�RI�5LJKWV�DQG�5HVSRQVLELOLWLHV�h����6DIHW\��ODVW�UHYLVHG�-DQXDU\�����������KWWSV���ZZZ�IDFHERRN
�FRP�WHUPV�SKS�

���7ZLWWHU��7HUPV�RI�6HUYLFH��86�YHUVLRQ���HIIHFWLYH�2FWREHU����������KWWSV���WZLWWHU�FRP�HQ�WRV�

�7��&RQFHUWV	�ORXGV&ߡ���UHQGV�LQ�0XVLF�&XOWXUH�8ߢ�QLYHUVLW\�RI�2VOR��'HSDUWPHQW�RI�0XVLFRORJ\��DFFHVVHG
-DQXDU\�����������KWWS���ZZZ�KI�XLR�QR�LPY�HQJOLVK�UHVHDUFK�SURMHFWV�FORXGVDQGFRQFHUWV��

��� ,Q� DQ� LQWHUYLHZ�ZLWK� 6ZHGHQߞV� PDLQ� SXEOLF� WHOHYLVLRQ� EURDGFDVWHU� 697�� 3HOOH� 6QLFNDUV� GHVFULEHG� WKH
GLIILFXOW\�RI�JDLQLQJ�DFFHVV�WR�6SRWLI\�DQG�WKH�LGHD�RI�FUHDWLYH�ZRUNDURXQGV�WKDW�LQFOXGHG�VWXG\LQJ�6SRWLI\
7KH\�ZLOO�VWXG\�6SRWLI\�IURP<�ߢ�H�VND�VWXGHUD�6SRWLI\�LQLIU¥Q'ߡ���0DWLOGD�6YHQVVRQ�*ODVHUߢ�IURP�WKH�LQVLGHߡ
ZLWKLQ@��697�1\KHWHU��1RYHPEHU����������KWWSV���ZZZ�VYW�VH�NXOWXU�PXVLN�GH�VND�VWXGHUD�VSRWLI\�LQLIUDQ�

��� %M¶UQ�:DOOHQEHUJ�� �DQ+ߡ VNULYHU� HQ� ERN� RP� 6SRWLI\ߢ�� >+H� LV� ZULWLQJ� D� ERRN� DERXW� 6SRWLI\@��'DJHQV
,QGXVWUL�� 0D\� ��� ������ KWWSV���GLJLWDO�GL�VH�DUWLNHO�KDQ�VNULYHU�HQ�ERN�RP�VSRWLI\�GHW�YDU�IUDQ�ERUMDQ�HQ�
SLUDWWMDQVW��$QG\6ߡ��SRWLI\ߞV�%HWD�8VHG3ߝ�LUDWH�03ߞ��)LOHV��6RPH�IURP�3LUDWH�%D\�7ߢ�RUUHQW)UHDN��0D\���



������KWWSV���WRUUHQWIUHDN�FRP�VSRWLI\V�EHWD�XVHG�SLUDWH�PS��ILOHV�VRPH�IURP�SLUDWH�ED\����������DQG�3DXO
5HVQLNRII6ߡ��SRWLI\�,OOHJDOO\�6WUHDPHG�03�V�EHIRUH�*HWWLQJ�3URSHU�/LFHQVHV��,QYHVWLJDWRU�&ODLPVߢ��'LJLWDO
0XVLF� 1HZV�� 0D\� ��� ������ KWWSV���ZZZ�GLJLWDOPXVLFQHZV�FRP������������VSRWLI\�LOOHJDO�PS�V�
LQYHVWLJDWRU��

����5HVQLNRII6ߡ��SRWLI\�,OOHJDOO\�6WUHDPHGߢ�

���� %HQMDPLQ� +HOOG©Q�+HJHOXQG� �OHJDO� FRXQVHO�� 6SRWLI\�� WR� .HUVWLQ� 6DKOLQ� �VHFUHWDU\� JHQHUDO�� $UWLVWLF
5HVHDUFK�+XPDQLWLHV� DQG� WKH� 6RFLDO� 6FLHQFHV�� 6ZHGLVK� 5HVHDUFK� &RXQFLO��� XQGDWHG�� 7KH� OHWWHU� ZDV
IRUZDUGHG�WR�WKH�SURMHFWߞV�DGPLQLVWHULQJ�XQLYHUVLW\��ZKLFK�LQ�WXUQ�FRQWDFWHG�WKH�UHVHDUFK�WHDP�

����7KH� SURMHFW� UHFHLYHG� WKH� KLJKHVW� JUDGHV�ZLWK� UHVSHFW� WR�PHWKRGRORJ\��2QO\� �� WR� �� SHUFHQW� RI� SURMHFW
DSSOLFDWLRQV�ZHUH�IXQGHG�

���� 1RRUWMH� 0DUUHV�� 'LJLWDO� 6RFLRORJ\�� 7KH� 5HLQYHQWLRQ� RI� 6RFLDO� 5HVHDUFK� �&DPEULGJH�� 3ROLW\� 3UHVV�
�����������

���� 0RWDKKDUH� (VODPL� HW� DO��� �H%ߝߡ &DUHIXO�� 7KLQJV� &DQ� %H� :RUVH� WKDQ� 7KH\� $SSHDU8ߚߞQGHUVWDQGLQJ
%LDVHG�$OJRULWKPV�DQG�8VHUVߞ�%HKDYLRU�DURXQG�7KHP�LQ�5DWLQJ�3ODWIRUPVߢ��LQ�3URFHHGLQJV�RI�WKH�(OHYHQWK
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�:HE�DQG�6RFLDO�0HGLD��3DOR�$OWR��&$��$$$,�3UHVV�������ߙ��������KWWSV���DDDL
�RUJ�RFV�LQGH[�SKS�,&:60�,&:60���SDSHU�YLHZ�������

���� $PLW� 'DWWD�� 0LFKDHO� &DUO� 7VFKDQW]�� DQG� $QXSDP� 'DWWD�� �XWRPDWHG$ߡ ([SHULPHQWV� RQ� $G� 3ULYDF\
6HWWLQJV��$�7DOH�RI�2SDFLW\��&KRLFH��DQG�'LVFULPLQDWLRQ�3ߢ�URFHHGLQJV�RQ�3ULYDF\�(QKDQFLQJ�7HFKQRORJLHV�
QR�� �� �������� ������ߙ� GRL���������SRSHWV������������ /H� &KHQ�� $ODQ� 0LVORYH�� DQG� &KULVWR� :LOVRQ�
1HZ���LQ�3URFHHGLQJV�RI�WKH������,QWHUQHW�0HDVXUHPHQW�&RQIHUHQFHߢ�3HHNLQJ�EHQHDWK�WKH�+RRG�RI�8EHUߡ
<RUN��$&0�����������������GRLߙ��������������������������DQG�%HQMDPLQ�(GHOPDQ��0LFKDHO�/XFD��DQG
'DQ� 6YLUVN\�� �5DFLDOߡ 'LVFULPLQDWLRQ� LQ� WKH� 6KDULQJ� (FRQRP\�� (YLGHQFH� IURP� D� )LHOG� ([SHULPHQWߢ�
$PHULFDQ�(FRQRPLF�-RXUQDO��$SSOLHG�(FRQRPLFV����QR����������������GRLߙ����������DSS����������

����&KULVWLDQ�6DQGYLJ�HW�DOߡ���:KHQ�WKH�$OJRULWKP�,WVHOI�,V�D�5DFLVW��'LDJQRVLQJ�(WKLFDO�+DUP�LQ�WKH�%DVLF
&RPSRQHQWV�RI�6RIWZDUHߢ��,QWHUQDWLRQDO�-RXUQDO�RI�&RPPXQLFDWLRQ����������������ߙ������KWWS���LMRF�RUJ
�LQGH[�SKS�LMRF�DUWLFOH�YLHZ������

���� &KULVWLDQ� 6DQGYLJ�� �HDGLQJ+ߡ WR� WKH� &RXUWKRXVH� IRU� 6DQGYLJ� Y�� 6HVVLRQVߢ�� 6RFLDO� 0HGLD� &ROOHFWLYH
�EORJ��� SRVWHG� 2FWREHU� ���� ������ KWWSV���VRFLDOPHGLDFROOHFWLYH�RUJ������������KHDGLQJ�WR�WKH�FRXUWKRXVH�
IRU�VDQGYLJ�Y�VHVVLRQV��� $OVR� VHH� �6DQGYLJߡ Y�� 6HVVLRQVߚ&KDOOHQJH� WR� &)$$� 3URKLELWLRQ� RQ� 8QFRYHULQJ
5DFLDO�'LVFULPLQDWLRQ�2QOLQH8/&$�ߢ���XSGDWHG�6HSWHPEHU�����������KWWSV���ZZZ�DFOX�RUJ�FDVHV�VDQGYLJ�Y�
VHVVLRQV�FKDOOHQJH�FIDD�SURKLELWLRQ�XQFRYHULQJ�UDFLDO�GLVFULPLQDWLRQ�RQOLQH��DQG�(��7DPP\�.LPߡ��+RZ�DQ
2OG�+DFNLQJ�/DZ�+DPSHUV� WKH�)LJKW� DJDLQVW�2QOLQH�'LVFULPLQDWLRQߢ��&XUUHQF\��1HZ�<RUNHU��2FWREHU� ��
������ KWWSV���ZZZ�QHZ\RUNHU�FRP�EXVLQHVV�FXUUHQF\�KRZ�DQ�ROG�KDFNLQJ�ODZ�KDPSHUV�WKH�ILJKW�DJDLQVW�
RQOLQH�GLVFULPLQDWLRQ�

����<DQQLV�%DNRV��)ORUHQFLD�0DURWWD�:XUJOHU��DQG�'DYLG�5��7URVVHQߡ��'RHV�$Q\RQH�5HDG�WKH�)LQH�3ULQW"
&RQVXPHU� $WWHQWLRQ� WR� 6WDQGDUG�)RUP� &RQWUDFWVߢ�� -RXUQDO� RI� /HJDO� 6WXGLHV� ���� QR�� �� �������� ���ߙ�
GRL����������������

����6HH�WKH�FRQWULEXWLRQV�WR�0LFKDHO�=LPPHU�DQG�.DWKDULQD�.LQGHU�.XUODQGD��HGV���,QWHUQHW�5HVHDUFK�(WKLFV
IRU�WKH�6RFLDO�$JH��1HZ�&KDOOHQJHV��&DVHV��DQG�&RQWH[WV��1HZ�<RUN��3HWHU�/DQJ��������

����&KDUOHV�(VV�� �RUHZRUG(ߡ�*URXQG� ,QWHUQHW�5HVHDUFK�(WKLFV������$�9LHZ�IURP��WKH��$R,5ߢ�� LQ�=LPPHU
DQG�.LQGHU�.XUODQGD��,QWHUQHW�5HVHDUFK�(WKLFV��[LL�

���� 6,*&+,� 5HVHDUFK� (WKLFV�� �R'ߡ 5HVHDUFKHUV� 1HHG� WR� )ROORZ� �ߢ�"726 0HGLXP�� 1RYHPEHU� ���� �����
KWWSV���PHGLXP�FRP�VLJFKL�HWKLFV�FRPPLWWHH�GR�UHVHDUFKHUV�QHHG�WR�IROORZ�WRV�I�EGH����G�F�



����*HUZLQ�YDQ�6FKLH�� ,UHQH�:HVWUD�� DQG�0LUNR�7RELDV�6FK¤IHU�� �\HW�<RXU�+DQGV�'LUW*ߡ�(PHUJLQJ�'DWD
3UDFWLFHV�DV�&KDOOHQJH�IRU�5HVHDUFK�,QWHJULW\ߢ��LQ�7KH�'DWDILHG�6RFLHW\��6WXG\LQJ�&XOWXUH�WKURXJK�'DWD��HG�
0LUNR� 7RELDV� 6FK¤IHU� DQG� .DULQ� YDQ� (VV� �$PVWHUGDP�� $PVWHUGDP� 8QLYHUVLW\� 3UHVV�� ������� ����ߙ���
0LUNR�7RELDV�6FK¤IHU�DQG�KLV�WHDP�DOVR�KDYH�GHYHORSHG�WKHߡ�'DWD�(WKLFV�'HFLVLRQ�$LG��'('$��8ߢ�WUHFKW
'DWD�6FKRRO��DFFHVVHG�-DQXDU\�����������KWWSV���GDWDVFKRRO�QO�UHVHDUFK�GHGD�"ODQJ HQ�

����:L[HQ�0XVLF�3XEOLVKLQJ�,QF��Y��6SRWLI\�86$�,QF���1R������&9�������&�'��&DOLI���

����0XFK�LQ� OLQH�ZLWK�)DFHERRNߞV�VWUDWHJ\�RI�DVNLQJ�IRU�IRUJLYHQHVV�UDWKHU� WKDQ�SHUPLVVLRQ��6SRWLI\�&(2
'DQLHO�(N� VDLG� �ߢ\6RUUߡ LQ� D� EORJ� SRVW� DIWHU� WKHVH� FKDQJHV� KDG� EHHQ�PDGH� SXEOLF��'DQLHO�(N�� ߢ�>6255ߡ
6SRWLI\�1HZV��EORJ���$XJXVW�����������KWWSV���QHZV�VSRWLI\�FRP�LQW������������VRUU\����

���� &KDUOLH� 5RVH�� �DQLHO'ߡ (N� &(2� RI� 6SRWLI\� _� &KDUOLH� 5RVHߢ�� <RX7XEH�� 0D\� ���� ������ YLGHR�� �����
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y '��;O9.M]3Z�

����6WXDUW�.LUVFK��0LQLQJ�&DSLWDOLVP��7KH�5HODWLRQVKLS�EHWZHHQ�&RUSRUDWLRQV�DQG�7KHLU�&ULWLFV��2DNODQG�
8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�����������

����'DYLG�&DOYH\��&RYHUW�5HVHDUFK��7KH�$UW��3ROLWLFV�DQG�(WKLFV�RI�8QGHUFRYHU�)LHOGZRUN��/RQGRQ��6$*(�
�����������

���� 1LFN� 6HDYHU�� �6WXG\LQJߡ 8S�� 7KH� (WKQRJUDSK\� RI� 7HFKQRORJLVWVߢ�� (WKQRJUDSK\� 0DWWHUV�� 0DUFK� ���
������KWWSV���HWKQRJUDSK\PDWWHUV�QHW�EORJ������������VWXG\LQJ�XS��

���� %DUEDUD� &]DUQLDZVND�� 6KDGRZLQJ�� DQG� 2WKHU� 7HFKQLTXHV� IRU� 'RLQJ� )LHOGZRUN� LQ� 0RGHUQ� 6RFLHWLHV
�0DOP¶��6ZHGHQ��/LEHU��������

����7KDQNV�WR�0DWL�.DDOHS��(VWRQLDQ�0LQLVWU\�RI�&XOWXUH��ZKR�SRLQWHG�WKLV�LVVXH�RXW�WR�XV�



�

,QWHUYHQWLRQ��:RUN�DW�6SRWLI\�

,V� LW� SRVVLEOH� WR� GHWHUPLQHߚRU� DW� OHDVW� WHQWDWLYHO\� SUHGLFWߚZKHUH� 6SRWLI\� LV
KHDGLQJ�LQ�WKH�QHDU�IXWXUH"�,I�6SRWLI\ߞV�,32�LQ�$SULO������ZDV�ERWK�D�VXFFHVV��DW
OHDVW� LQ� WHUPV�RI� LQYHVWRUVߞ�HFRQRPLF�IDLWK��DV�ZHOO�DV�DQ�XQFHUWDLQ�IRUHFDVW� IRU
WKH� IXWXUH� RI� PXVLF� �FDQ� 6SRWLI\� UHDOO\� FRQWLQH� WR� JURZ"��� VLPLODU� TXHVWLRQV
DURXQG� WKH� IDWH� RI� WKH� FRPSDQ\� KDYH� EHHQ� SRVHG� IRU� \HDUV�� 6XFK� VSHFXODWLRQV
KDYH� EHHQ� GULYHQ� E\� WKH� SDUDGR[� WKDW� WKH� PXVLF� LQGXVWU\� QHHGV� VWUHDPLQJ
VHUYLFHV� OLNH� 6SRWLI\� MXVW� DV� PXFK� DV� WKH� VWUHDPLQJ� EXVLQHVV� UHOLHV� RQ� UHFRUG
ODEHOV�� +RZHYHU�� WKHUH� KDYH� DOVR� EHHQ� OHVV� VSHFXODWLYH� SURSRVLWLRQV�� $� \HDU
EHIRUH�WKH�,32��LQ�$SULO������IRU�H[DPSOH��WKH�VLWH�=DW]�1RW�)XQQ\��LPDJLQHG�LW
ZDV�SRVVLEOH�WR�GHWHUPLQH�6SRWLI\ߞV�WUDMHFWRU\�DQG�SUHVHQWHG�D�QXPEHU�RI�UHFHQW
MRE�DQQRXQFHPHQWV�IURP�6SRWLI\�WR�VXEVWDQWLDWH�LWV�FODLP�WKDW�WKH�FRPSDQ\�ZDV
RQ�DQߡ�XQH[SHFWHG�IRUD\�LQWR�KDUGZDUH��6ߢ�HYHUDO�MRE�OLVWLQJV6ߡߚHQLRU�3URGXFW
0DQDJHU�+DUGZDUHߢ�� �3URGXFWߡ 0DQDJHU�9RLFHߢ� DQG� �LUHFWRU'ߡ RI� 3URGXFW�
1DWXUDO�/DQJXDJH�8QGHUVWDQGLQJߚߢVHHPLQJO\�SURYLGHG�FOXHV� WKDW�6SRWLI\�ZDV
ZRUNLQJ��RU�ZRXOG�ZRUN��RQ�GHYHORSLQJ�LWV�RZQ�PXVLF�KDUGZDUHߡ��,W�VHHPV�VDIH
WR�DVVXPH�WKDW�� LQ�VRPH�IDVKLRQ��6SRWLI\� LV� LQWHUHVWHG�LQ�PDNLQJ�D�GHYLFH�WKDWߞV
FDSDEOH�RI�SOD\LQJ�PXVLFߢ��WKH�9HUJH�FRQILGHQWO\�UHSRUWHG���%DVHG�RQ�D�VHULHV�RI
MRE�OLVWLQJV��LW�ZDV�GHGXFHG�WKDW�6SRWLI\�ZDV�IROORZLQJ�LQ�WKH�IRRWVWHSV�RI�PDQ\
RI� LWV� WHFK� VLEOLQJV�� ZKR� KDG� UHFHQWO\� VWDUWHG� WR� SURGXFH� WKHLU� RZQ� WDQJLEOH
FRPSXWHU�SURGXFWV��

(YHQ�LI�WKHVH�VSHFXODWLRQV�ZHUH�EDVHG�RQ�DFWXDO�MRE�OLVWLQJV��WKH\�WXUQHG�RXW
QRW�WR�EH�WUXH��7KH�MRE�SRVWLQJV�PDQDJHG�WR�WULJJHU�WKH�LPDJLQDWLRQV�RI�WKH�WHFK
SUHVV�DQG�ZHUH�XVHG�DV�D�VRXUFH�IRU�JHQHUDWLQJ�SURSKHFLHV�DERXW�6SRWLI\ߞV�IXWXUH
DGYDQFHPHQWVߚZKLFK� LQ� WKH� HQG� GLG� QRW� KDSSHQ�� 7KHVH� GD\V�� KRZHYHU�� MRE�
EDVHG� VSHFXODWLRQ� LV� SDUW� RI� D� EURDGHU� WUHQG� LQ� ODERU� PDUNHW� LQWHOOLJHQFH� WKDW
LQYROYHV�XVLQJ� ODUJH�FROOHFWLRQV�RI� MRE� OLVWLQJV� WR� VWXG\� ORFDO� DQG�JOREDO�KLULQJ



WHQGHQFLHVߚZLWK� WKH�JRDO�RI�SRWHQWLDOO\�RIIHULQJ�EHWWHU� UHFUXLWLQJ�RSSRUWXQLWLHV
RU� HYHQ� SUHGLFWLRQV� DERXW� ZKHUH� PDUNHWV� DUH� PRYLQJ�� 7KH� FRPSDQ\� :DQWHG
$QDO\WLFV�� IRU� H[DPSOH�� ERDVWV� RI� EHLQJ� D� OHDGLQJ� SURYLGHU� RI� UHDO�WLPH
HPSOR\PHQW�PDUNHW� DQDO\WLFV� DQG� LV� VDLG� WR�PDLQWDLQ� D� GDWDEDVH� RI�PRUH� WKDQ
RQH�ELOOLRQ�XQLTXH�MRE�OLVWLQJV�IURP�����FRXQWULHV��

,Q� RXU� ILQDO� LQWHUYHQWLRQ�� WKHQ�� ZH� ZHUH� LQVSLUHG� E\� VXFK� HIIRUWV� WR� ߢUHDGߡ
PDUNHWV�DQG�FRPSDQLHV�WKURXJK�MRE�DGV��:H�GHFLGHG�WR�VFUDSH�RXU�RZQ�GDWD�VHW
RI�MRE�SRVWLQJV�IURP�6SRWLI\�WR�VSHFXODWH�DERXW�WKH�FRPSDQ\ߞV�SURVSHFWV�IRU�WKH
FRPLQJ�\HDUV��:H�NQHZ�WKDW�MRE�OLVWLQJV�ZRXOG�QHLWKHU�JLYH�FOXHV�UHJDUGLQJ�WKH
LPPLQHQW�,32�QRU�ZRXOG�WKH\�SURYLGH�DQ\�VXEVWDQWLDO�HYLGHQFH�DERXW�6SRWLI\ߞV
JHQHUDO� FRPPHUFLDO� VWUDWHJ\��ZKLFKߚDV� WKH� UHFHQW� ,32�PDGH� FOHDUߚZRXOG�EH
IRFXVHG� RQ� JURZWK� DQG� VFDOH� UDWKHU� WKDQ� RQ� EHFRPLQJ� D� SURILWDEOH� FRPSDQ\�
1HYHUWKHOHVV�� 6SRWLI\� MRE� OLVWLQJV� EHFDPH� DQ� HPSLULFDO� VRXUFH� RI� LQIRUPDWLRQ
DERXW� WKH�VHUYLFH��DQG�ZH�KDYH�RFFDVLRQDOO\�XVHG� WKHP�DV�VXFK� WKURXJKRXW�RXU
ERRN��2XU�VFUDSHG�GDWD�VHW�RI�MRE�OLVWLQJV��LQ�SDUWLFXODU��JDYH�XV�H[SOLFLW�LQVLJKWV
LQWR� 6SRWLI\ߞV� FRUSRUDWH� LGHRORJ\� DQG� RUJDQL]DWLRQ�� ,Q� DGGLWLRQ�� ZH� ZDQWHG� WR
OHDUQ�PRUH�DERXW�6SRWLI\ߞV�EXVLQHVV�OLQJR�DQG�KRZ�WKH�FRPSDQ\ߡ�VSHDNVߢ��:KLOH
DQDO\]LQJ�WKH�MRE�SRVWLQJV��ZH�ZHUH�SDUWLFXODUO\�LQWHUHVWHG�LQ�WKH�NLQGV�RI�VSDFHV
WKDW�6SRWLI\�FDUYHV�RXW� IRU� LWV�KXPDQ�HPSOR\HHV��DV�FRPSDUHG� WR� WKH�PDFKLQHV
DQG� DOJRULWKPV� WKDW� IRUP� WKH� FRUH� RI� WKH� FRPSDQ\�� -RE� SRVWLQJV�� ZH� DUJXH�
UHSUHVHQW� DQ�XQGHUYDOXHG� VRXUFH�RI� LQVLJKW� LQWR�PHGLD� LQGXVWULHV��$V� HPSLULFDO
HYLGHQFH��WKH\�SURYLGH�LPSRUWDQW�FOXHV�DERXW�KRZ�FRUSRUDWLRQV�RUJDQL]H��DOORFDWH
UHVRXUFHV��DQG�ERWK�SHUFHLYH�DQG�EUDQG�WKHPVHOYHV���6R�LQ�RUGHU�WR�PDS�6SRWLI\ߞV
FXUUHQW�DQG� IXWXUH�SULRULWLHV��ZH�GHFLGHG� WR�PRQLWRU� WKH�FRPSDQ\ߞV� UHFUXLWPHQW
KLVWRU\�

,Q�GHWDLO�� WKH� LQWHUYHQWLRQLVW� H[HUFLVH� UHVXOWHG� LQ� WKH� FROOHFWLRQ�RI� VRPH����
MRE�SRVWLQJV� IURP�6SRWLI\ߞV�JOREDO�ZHEVLWH�EHWZHHQ�1RYHPEHU������DQG�$SULO
�������$�QXPEHU�RI�WKHVH�MRE�OLVWLQJV�ZHUH�GXSOLFDWHV�RU�VOLJKW�YDULDWLRQV�RI�RQH
DQRWKHU��DQG�DIWHU�UHPRYLQJ�VXFK�DGV��ZH�ZHUH�OHIW�ZLWK�����XQLTXH�6SRWLI\�MRE
OLVWLQJV� IURP� DOO� DURXQG� WKH� ZRUOG�� 6XFK� OLVWLQJV� DUH� QRW� RQO\� FUXFLDO� IRU� D
FRPSDQ\�LQ�WKH�PLGVW�RI�D�UDSLG�JOREDO�H[SDQVLRQߚWKH\�DOVR�SURYLGH�IRGGHU�IRU
SXEOLFLW\� VWXQWV��)RU� LQVWDQFH�� LQ� -DQXDU\������� VKRUWO\�EHIRUH�%DUDFN�2EDPDߞV
WHQXUH�DV�SUHVLGHQW�RI�WKH�8QLWHG�6WDWHV�HQGHG��6SRWLI\�&(2�'DQLHO�(N�WZHHWHG�
H\�#%DUDFN2EDPD��,�KHDUG�\RX�ZHUH�LQWHUHVWHG�LQ�D�UROH�DW�6SRWLI\��+DYH�\RX+ߡ
VHHQ�WKLV�RQH"ߢ�(N�DGGHG�D�OLQN�WR�DQ�DOOXULQJ�SRVWLQJ�IRU�WKH�SRVLWLRQ3ߡ�UHVLGHQW
RI�3OD\OLVWVߢ���(NߞV�WZHHW�ZDV�LQ�UHVSRQVH�WR�D�UHPDUN�WKDW�2EDPD�KDG�DOOHJHGO\
PDGH�WR�1DWDOLD�%U]H]LQVNL��WKH�ZLIH�RI�WKH�IRUPHU�86�DPEDVVDGRU�WR�6ZHGHQ��DW



D� :KLWH� +RXVH� UHFHSWLRQ�� ,Q� DQ� ,QVWDJUDP� SRVW��� %U]H]LQVNL� UHFDOOHG� 2EDPD
MRNLQJߞ,ߡ��P�VWLOO�ZDLWLQJ�IRU�P\�MRE�DW�6SRWLI\ߨ��&X]ߞ�,�NQRZ�\ߞDOO� ORYHG�P\
SOD\OLVWߢ���:KLOH�(NߞV�MRE�SRVWLQJ�GLG�QRW�PHQWLRQ�2EDPD�E\�QDPH��LW�UHTXLUHG�D
FXUULFXOXP�YLWDH�WKDW�QDUURZHG�WKH�WDOHQW�SRRO�WR�HVVHQWLDOO\�RQH�SHUVRQ�ZLWKߡ�DW
OHDVW� HLJKW� \HDUVߞ� H[SHULHQFH� RI� UXQQLQJ� D� KLJKO\�UHJDUGHG� QDWLRQ���7ߢ�KXV�� MRE
OLVWLQJV�DUH�QRW�RQO\�YHKLFOHV�IRU�DWWUDFWLQJ�TXDOLILHG�HPSOR\HHV�EXW�FDQ�DOVR�EH
WRROV�IRU�LPSURYLQJ�D�FRUSRUDWH�LPDJH��(NߞV�WZHHW�ZDV�OLNHG�PRUH�WKDQ�IRXUWHHQ
WKRXVDQG�WLPHV�DQG�UHWZHHWHG�PRUH�WKDQ�VHYHQ�WKRXVDQG�WLPHV�

8SRQ�FORVHU� LQVSHFWLRQ��ZH� IRXQG� WKDW�6SRWLI\�KDG�GLYLGHG� WKH� MRE�SRVWLQJV
LQWR� WKUHH� EURDG� FDWHJRULHV�� EXVLQHVV�� WHFKQRORJ\�� DQG� SURGXFW�� $PRQJ� WKH
DQQRXQFHG�MREV��QHDUO\����SHUFHQW�EHORQJHG�WR� WKH�ILUVW�FDWHJRU\�DQG�QHDUO\���
SHUFHQW� WR� WKH� VHFRQG�� 7KXV�� ZKLOH� 6SRWLI\� PD\� VWLOO� IUDPH� LWVHOI� DV� D� WHFK
FRPSDQ\�� EXVLQHVV� ZDV� E\� IDU� WKH� ODUJHVW� FDWHJRU\� LQ� RXU� GDWD� VHW� IRU� ZKLFK
6SRWLI\� VRXJKW� QHZ� HPSOR\HHV�� 2YHUDOO�� RXU� FROOHFWHG� MRE� SRVLWLRQV� FRXOG� EH
WUDFHG� WR� WKLUW\�IRXU� GLIIHUHQW� FLWLHV� LQ� HLJKWHHQ� FRXQWULHV�� IURP� %RJRW¡�
&RORPELD�� WR� 7DLSHL�� 7DLZDQ�� WR�$QWZHUS�� %HOJLXP�� 7KH�PDMRULW\� RI� SRVLWLRQV
WKDW�6SRWLI\�VRXJKW�WR�ILOO��KRZHYHU��ZHUH�ORFDWHG�LQ�RQO\�WZR�FLWLHV��1HZ�<RUN
�DERXW����SHUFHQW�RI�WKH�SRVWLQJV��DQG�6WRFNKROP��DERXW����SHUFHQW���+DOI�RI�DOO
OLVWHG�SRVLWLRQV�ZHUH�LQ�WKH�8QLWHG�6WDWHV��ZLWK�DQ�DGGLWLRQDO����SHUFHQW�ORFDWHG
LQ�6ZHGHQ��%\�FRQWUDVW�� RQO\��� WR���SHUFHQW�RI� WKH�SRVLWLRQV�ZHUH� LQ� FRXQWULHV
VXFK� DV� *HUPDQ\�� %UD]LO�� DQG� -DSDQ�� ,Q� RWKHU� ZRUGV�� HYHQ� WKRXJK� 6SRWLI\
DSSHDUHG�WR�EH�LQFUHDVLQJ�RU�DW� OHDVW�PDLQWDLQLQJ�LWV�ZRUNIRUFH�LQ�VHYHUDO�RI� LWV
VDWHOOLWH�RIILFHV�� WKH�EXON�RI�WKH�SRVLWLRQV�LW�VRXJKW�WR�ILOO�ZHUH�ORFDWHG�LQ�HLWKHU
WKH�8QLWHG�6WDWHV�RU�6ZHGHQ�



)LJXUH����
$�ZRUOG�PDS�RI�6SRWLI\�MRE�OLVWLQJV��ZLWK�1HZ�<RUN�DQG�6WRFNKROP�RIIHULQJ�WKH�JUHDWHVW�QXPEHU�RI

SRVLWLRQV��,PDJH�FRXUWHV\�E\�2SHQ6WUHHW0DS&RQWULEXWRUV�

7KH�SRVLWLRQV�LQ�EXVLQHVV��WHFKQRORJ\��DQG�SURGXFW�ZHUH�GLYLGHG�LQWR�IXUWKHU
VXEFDWHJRULHV�� )RU� LQVWDQFH�� WKH� EXVLQHVV� FDWHJRU\� FRPSULVHG� SRVLWLRQV� LQ
FRQWHQW�� VDOHV�� ILQDQFH�� ODEHO� UHODWLRQV�� DQG� FRQWHQW�	�35��7HFKQRORJ\�� LQ� WXUQ�
LQFOXGHG� MREV� LQ�DUHDV� VXFK�DV� ,7�� VRIWZDUH�� LQIUDVWUXFWXUH��DQG�PRELOH��DQG� WKH
SURGXFW�FDWHJRU\�ERDVWHG�MREV�LQ�SURGXFW�GHYHORSPHQW��DQDO\WLFV��DQG�GHVLJQ�	
XVHU�H[SHULHQFH��7KH�ZRUGLQJ�KHUH�LV�LQWHUHVWLQJ�WR�FRQVLGHU��%DVHG�RQ�6SRWLI\ߞV
RZQ�MRE�FDWHJRUL]DWLRQ��WKH�SURGXFW�WKDW�WKH�FRPSDQ\�LV�HVVHQWLDOO\�VHOOLQJ�FRXOG
EH�QDUURZHG�GRZQ� WR�XVHU�H[SHULHQFHV� �L�H��� HQFRXQWHUV�ZLWK�FXOWXUDO�DUWLIDFWV��
GHVLJQ� �L�H��� DQ� DWWUDFWLYH� DQG� ZHOO�IXQFWLRQLQJ� LQWHUIDFH��� DQDO\WLFV� DQG� XVHU
UHVHDUFK� �L�H��� ELJ� GDWD� VWXGLHV� FRQFHUQLQJ� FXVWRPHU� EHKDYLRUV��� DQG� RSHUDWLRQV
DQG� JURZWK� �L�H��� 6SRWLI\ߞV� VSHFXODWLYH� SURPLVH� WR� JHQHUDWH� SRWHQWLDO� SURILW� LQ
RUGHU� WR�DWWUDFW�YHQWXUH�FDSLWDO�� DV�GLVFXVVHG� LQ�FKDSWHU�����6RPH�VXEFDWHJRULHV
DOVR�ILW�LQWR�PRUH�WKDQ�RQH�PDLQ�FDWHJRU\��VXFK�DV�GDWD�	�PDFKLQH�OHDUQLQJ��ERWK
SURGXFW� DQG� WHFKQRORJ\�� DQG� DQDO\WLFV� �ERWK� EXVLQHVV� DQG� WHFKQRORJ\��� WKXV
LQGLFDWLQJ� KRZ� VRPH� RI� 6SRWLI\ߞV� SRVLWLRQV� PD\� IORDW� EHWZHHQ� RU� VSDQ
GHSDUWPHQWV�

:KHQ�WU\LQJ�WR�DWWUDFW�QHZ�HPSOR\HHV�IRU�WKHVH�GLIIHUHQW�SRVLWLRQV��6SRWLI\�LV
LQ�D�FRPSDUDWLYHO\�SULYLOHJHG�SRVLWLRQ��,Q�UDQNLQJV�RI�6ZHGHQߞV�PRVW�DWWUDFWLYH
HPSOR\HU�� IRU� LQVWDQFH�� 6SRWLI\� XVXDOO\� FRPHV� VHFRQG� WR� *RRJOH� DQG� XVXDOO\
UDQNV� DPRQJ� WKH� WRS� ILYH� FRPSDQLHV���� $GYDQFHG� VNLOOV� DUH� UHTXLUHG� WR� ODQG
DOPRVW� DQ\� MRE� DW� 6SRWLI\�� $� QXPEHU� RI� SRVLWLRQV�� IRU� LQVWDQFH�� UHTXLUH� DQߡ
DGYDQFHG� GHJUHH�� SUHIHUDEO\� D� 3K'ߢ� DQG� RFFDVLRQDOO\� XS� WR� ����ߡ \HDUV� RI
H[SHULHQFHߢ�� (YHQ�PRUH�PXQGDQH� SRVLWLRQVߚVXFK� DV� �0XVLFߡ 3URJUDPPHUߢ� LQ
%HUOLQߚUHTXLUH� VXEVWDQWLDO� VNLOOV�� �H:ߡ DUH� ORRNLQJ� IRU� D� EURDGO\� H[SHULHQFHG
(GLWRU�0XVLF�3URJUDPPHU� WR� MRLQ�6SRWLI\ߞV�FXUDWLRQ�SURJUDPPLQJ�DQG�HGLWRULDO
WHDP� LQ�*HUPDQ\ߨ��<RX�ZLOO� FXUDWH� IRU� ILUVW� UDWH�PXVLF� SOD\OLVW� OLVWHQLQJ� DQG
SURJUDPPLQJ�H[SHULHQFHV� IRU�D�PXOWLWXGH�RI�RXU�PRRGV��PRPHQWV�� DQG�JHQUHV�
GHPRQVWUDWH�D�SDVVLRQ�IRU�SHUIRUPDQFH�RULHQWHG�DQDO\WLFVߢ�� ,Q�RUGHU� WR�SHUIRUP
WKLV� ZRUN�� WKH� DSSOLFDQW� RXJKW� WR� KDYH� DQ� �HDUߡ WR� WKH� JURXQG� LQ� WKH� PXVLF
FRPPXQLW\��IRFXVLQJ�RQ�*HUPDQ\ߢ�DQG�DW�OHDVW�ILYH�\HDUV�RIߡ�H[SHULHQFH�LQ�WKH
PXVLF� LQGXVWU\�� SURJUDPPLQJ� PXVLF� IRU� 79�� UDGLR� RU� RWKHU� PHGLD� QHWZRUNV�
ZRUNLQJ�ZLWK�D�EURDG�UDQJH�RI�PXVLF�FRQWHQWߢ�



)LJXUH����
6FUHHQVKRW�RI�6SRWLI\ߞV2ߡ�XU�-RE�&DWHJRULHVߢ�ZHE�SDJH�DV�RI�-XQH������

-RE�GHVFULSWLRQV�ZLWKLQ�WKH�FDWHJRULHV�RI�EXVLQHVV�RU�WHFKQRORJ\�DUH�VLPLODUO\
GHPDQGLQJ�� �RX>ߡ KDYH� H[SHULHQFH� LPSOHPHQWLQJ� PDFKLQH� OHDUQLQJ� V\VWHPV� DW
VFDOH� LQ� -DYD�� 6FDOD�� 3\WKRQ� RU� VLPLODU� �QRW� MXVW� 5� RU� 0DWODE�ߢ�� D� 0DFKLQHߡ
/HDUQLQJ�(QJLQHHUߢ�SRVWLQJ�VWDWHV��2WKHU�MRE�SRVLWLRQV�DUH�PRUH�QLFKHG��VXFK�DV
PDNH�VXUH�WKDW�DOO�&KULVWLDQ�0XVLF�DUWLVWVߡ��ZKR�ZLOOߢ�HDG�RI�&KULVWLDQ�0XVLF+ߡ
VHH�6SRWLI\�DV�WKH�ILUVW�FKRLFH�>DQG@�VWUDWHJLF�SDUWQHU�ZKHQ�LW�FRPHV�WR�ODXQFKLQJ
WKHLU�QHZ�PXVLF�7ߢ�KHߡ�'DWD�&XUDWRUߢ�SRVLWLRQ�UHTXLUHV� WKDW�DSSOLFDQWVߡ�KDYH�D
GHHS� XQGHUVWDQGLQJ� RI� /DWLQ�$PHULFDQ�PXVLF� �VWURQJO\� SUHIHUUHG�ߢ��$QG� IRU� D
VLQJOH�ZHHN�LQ�'HFHPEHU�������LW�ZDV�HYHQ�SRVVLEOH�WR�DSSO\�IRU�D�6SRWLI\�MRE�LQ
/RV� $QJHOHV� DV� D� �ULWHU:ߡ� :KDW� \RXߞOO� GR"� 'HYHORS� DQG� SLWFK� VFULSWV� IRU� D
YDULHW\�RI�VKRUW�DQG�PHGLXP�OHQJWK�QRQ�ILFWLRQ�YLGHR�IRUPDWVߢ�



2XU�MRE�GDWD�VHWV�DOORZHG�XV�WR�VWXG\�6SRWLI\ߞV�FRUSRUDWH�OLQJR�LQ�GHWDLO��-RE
SRVWLQJV�FDQ�EH�DSSURDFKHG�DV�VQDSVKRWV�RI�FRUSRUDWH�GLVFRXUVH��WKH\�WHOO�UHDGHUV
KRZ�6SRWLI\ߡ�VSHDNVߢ�RI�LWVHOI�DV�DQ�HPSOR\HU�DQG�KRZ�LW�SLFWXUHV�DQG�SHUFHLYHV
LWV� �SRWHQWLDO�� HPSOR\HHV�� ,Q� WKLV�ZD\�� MRE�GHVFULSWLRQV� UHIOHFW� DWWHPSWV� DW� VHOI�
EUDQGLQJ�� DV� ZHOO� DV� H[SHFWDWLRQV� RI� IXWXUH� HPSOR\HHV�� 0RVW� MRE� OLVWLQJV�� IRU
H[DPSOH�� IHDWXUHG�D�FRPSDQ\�DVVHUWLRQߚXQGHUQHDWK� WKH�DFWXDO� MRE�GHVFULSWLRQ�
RIWHQ�LQ�LWDOLFV�RU�EROGߚVWDWLQJ�WKDW�6SRWLI\�LVߡ�SURXG�WR�IRVWHU�D�ZRUNSODFH�IUHH
IURP� GLVFULPLQDWLRQ�� :H� VWURQJO\� EHOLHYH� WKDW� GLYHUVLW\� RI� H[SHULHQFH�
SHUVSHFWLYHV�� DQG� EDFNJURXQG� ZLOO� OHDG� WR� D� EHWWHU� HQYLURQPHQW� IRU� RXU
HPSOR\HHV�DQG�D�EHWWHU�SURGXFW�IRU�RXU�XVHUV�DQG�RXU�FUHDWRUV��7KLV�LV�VRPHWKLQJ
ZH�YDOXH�GHHSO\�DQG�ZH�HQFRXUDJH�HYHU\RQH�WR�FRPH�EH�D�SDUW�RI�FKDQJLQJ�WKH
ZD\� WKH�ZRUOG� OLVWHQV� WR�PXVLFߢ�� )ROORZLQJ� FRPSDQ\� MDUJRQ�� GLYHUVLW\� DPRQJ
HPSOR\HHV�EHFRPHV�ERWK�D�GHVLUHG�TXDOLW\�DPRQJ�SHUVRQQHO�DQG�D�FRPPHUFLDO
FRQFHSW�IRU�PDNLQJ�EHWWHU�SURGXFWV�

6SRWLI\ߞV�DVVHUWLRQ�UHJDUGLQJ�GLYHUVLW\�LV�EXW�RQH�RI�PDQ\�VHPDQWLF�H[DPSOHV
RI�KRZ�MRE� OLVWLQJV�VKHG� OLJKW�RQ� WKH�QDUUDWLYHV� WKDW� WKH�FRPSDQ\�FUHDWHV�DERXW
LWVHOI�DQG�LWV�ODERU�IRUFH��:KLOH�VRPH�PHGLD�UHVHDUFK�KDV�JRQH�LQWR�VWXG\LQJ�WKH
ZD\V�LQ�ZKLFK�XVHUV�DQG�DXGLHQFHV�DUH�HQJDJHG�LQ�GLIIHUHQW�NLQGV�RI�GLJLWDO��DQG
HYHQ� XQSDLG� DQG� H[SORLWDWLYH�� ODERU���� IHZHU� VFKRODUV� KDYH� IRFXVHG� RQ� WKH
ZRUNLQJ�HQYLURQPHQWV�RI�WKRVH�ZKR�EXLOG�DQG�PDLQWDLQ�WRGD\ߞV�GLJLWDO�VHUYLFHV�
7KHUH� DUH� VRPH� H[FHSWLRQV�� VXFK� DV� D� QXPEHU� RI� VWXGLHV� FRQGXFWHG�ZLWKLQ� WKH
ILHOG�RI�FRUSRUDWH�HWKQRJUDSK\��ZLWK�DQWKURSRORJLVWV�DVߡ�FRPSDQ\�LQVLGHUVߢ�ZKR
H[DPLQHG� SURGXFW� GHVLJQ� DQG� EUDQGLQJ�� WKH� XVH� RI� LQIRUPDWLRQ� WHFKQRORJLHV�
ZRUNSODFH� SUDFWLFHV�� DQG� WKH� FXOWXUH� RI� WKH� RUJDQL]DWLRQ� LWVHOI���� :KLOH� RXU
FROOHFWHG� MRE�DGV�VD\� OLWWOH�DERXW� WKH�DFWXDO�VLWXDWLRQ�RI�6SRWLI\ߞV�ZRUNHUV�� WKH\
GR�WHOO�XV�VRPHWKLQJ�DERXW�WKH�NLQGV�RI�ZRUN�WKH\�DUH�H[SHFWHG�WR�SHUIRUP�

,Q�WU\LQJ�WR�KLUH�SHRSOH��6SRWLI\�UHVHPEOHV�RWKHU�WHFK�VWDUWXSV�ZLWK�D�KLSVWHU�
EXVLQHVV� DSSHDO�� �UHߞH:ߡ SLRQHHUVߢ�� WKH� �ߢDFNVWDJH%ߡ SDJH� RQ� VSRWLI\MREV�FRP
SURFODLPV2ߡ��XU�LQGXVWU\�VHFWRU�GLGQߞW�H[LVW�EHIRUH�ZH�DUULYHG��1RZDGD\V��ZKHQ
SHRSOH� WKLQN� PXVLF� VWUHDPLQJ�� WKH\� WKLQN� 6SRWLI\�� $QG� ZHߞUH� QRW� GRQH� \HW�
QRZKHUH� QHDUߢ���� :H� ZHUH� WKXV� QRW� VXUSULVHG� WR� ILQG� RXW� WKDW� WKH� WKUHH� PRVW
FRPPRQ�QRXQV�WKDW�DSSHDUHG�LQ�WKH�MRE�SRVWLQJV�GDWD�VHW�ZHUH�WHDP��H[SHULHQFH�
DQG�SURGXFW��$OO�WKUHH�LQGLFDWH�KRZ�6SRWLI\�SHUFHLYHV�LWV�FRUSRUDWH�RUJDQL]DWLRQ
�DV�PDGH�XS�RI�FROODERUDWLYH� WHDPV���ZKDW�PDLQ� WUDLW� LW�YDOXHV� LQ� LWV�HPSOR\HHV
�H[SHULHQFH��� DQG� ZKDW� WKH� FRPSDQ\� SHUFHLYHV� LWVHOI� DV� GRLQJ� �EXLOGLQJ� DQG
PDLQWDLQLQJ�D�SURGXFW��

)ROORZLQJ� WKHVH� WKUHH� WHUPV�� ZRUG� IUHTXHQFLHV� GLIIHU� VRPHZKDW� EHWZHHQ



FRXQWULHV��&RPSDULQJ�WKH�WZR�FRXQWULHV�ZKHUH�PRVW�RI� WKH�MREV�ZHUH�ORFDWHGߚ
WKH�8QLWHG�6WDWHV�DQG�6ZHGHQߚZH�FRXOG�IRU�H[DPSOH�VHH�WKDW�VNLOO�ZDV�UDQNHG
DV�WKH�VL[WHHQWK�PRVW�FRPPRQ�QRXQ�LQ�86�MRE�SRVWLQJV��ZKLOH�LQ�6ZHGHQ��LW�ZDV
RQO\�UDQNHG�DV�QXPEHU�WKLUW\�WKUHH��6LPLODUO\��DELOLW\�ZDV�UDQNHG�DV�WKH�WZHQW\�
WKLUG�PRVW�FRPPRQ�QRXQ� LQ� WKH�86�SRVWLQJV�EXW�RQO\�QXPEHU� IRUW\�ILYH� LQ� WKH
6ZHGHQ��7KLV�GRHV�QRW�QHFHVVDULO\�LPSO\�WKDW�6SRWLI\�FRQVLGHUV�LW�OHVV�LPSRUWDQW
WKDW� LWV� 6ZHGLVK� HPSOR\HHV� DUH� DEOH� RU� VNLOOHG�� ,W� GRHV� LQGLFDWH�� KRZHYHU�� WKDW
FRQVLGHUDEOH� UHJLRQDO� GLIIHUHQFHV� H[LVW� LQ� WHUPV� RI� KRZ� 6SRWLI\� H[SUHVVHV� LWV
GHVLUH� IRU� SDUWLFXODU� VNLOOV� DQG�SHUVRQDOLW\� WUDLWV� IURP� LWV� HPSOR\HHV��6SRWLI\� LV
QRW� UHFUXLWLQJ� LQ� WKH� VDPH�ZD\� HYHU\ZKHUH�� WKH� FRPSDQ\� LPSOHPHQWV� LWV� RZQ
JOREDO�GLYLVLRQ�RI�ODERU�

$QDO\]LQJ�ZRUG� IUHTXHQFLHV� DOVR�SURYLGHG�XV�ZLWK� LQGLFDWLRQV�RI� KRZ� VXFK
GLYLVLRQV� RI� ODERU� DUH� DOORFDWHG�� )RFXVLQJ� DJDLQ� RQ� WKH� WZR� FRXQWULHV� ZKHUH
6SRWLI\�ZDQWHG�WR�KLUH�WKH�PRVW�SHRSOH��6ZHGHQ�DQG�WKH�8QLWHG�6WDWHV���ZH�FRXOG
GHWHFW�VRPH�QRWLFHDEOH�GLIIHUHQFHV��,Q�WKH�8QLWHG�6WDWHV��IRU�H[DPSOH��PDUNHWLQJ
ZDV�WKH�WZHOIWK�PRVW�IUHTXHQWO\�RFFXUULQJ�QRXQ��EXW�LW�ZDV�RQO\�UDQNHG�HLJKW\�
VHYHQWK�LQ�WKH�6ZHGLVK�FDVH��2Q�WKH�RWKHU�KDQG��VRIWZDUH�ZDV�WKH�WZHQW\�IRXUWK
PRVW�IUHTXHQWO\�RFFXUULQJ�QRXQ�LQ�WKH�6ZHGLVK�SRVWLQJV�EXW�RQO\�FDPH�LQ�HLJKW\�
WKLUG�LQ�WKH�8QLWHG�6WDWHV��,Q�6ZHGHQ��,7�ZDV�DOVR�UDQNHG�DV�QXPEHU�ILIW\�WKUHH�
EXW�LW�GLG�QRW�HYHQ�PDNH�LW�RQWR�WKH�VKRUW�OLVW�RI�WKH�RQH�KXQGUHG�PRVW�FRPPRQO\
XVHG� QRXQV� LQ� WKH� 8QLWHG� 6WDWHVߚPXFK� OLNH� VDOHV�� ZKLFK� ZDV� WKH� VL[W\�WKLUG
PRVW�FRPPRQO\�XVHG�QRXQ� LQ� WKH�86�SRVWLQJV�EXW�GLG�QRW�DSSHDU�DW� DOO�RQ� WKH
6ZHGLVK�VKRUW�OLVW�

-XGJLQJ� IURP� RXU� FROOHFWHG� MRE� OLVWLQJV�� 6SRWLI\ߞV� VDOHV� DQG� PDUNHWLQJ
RSHUDWLRQV� VHHPHG� WR� EH� SULPDULO\� ORFDWHG� LQ� WKH� 8QLWHG� 6WDWHV�� ZKLOH� PRUH
WHFKQLFDO�WDVNV�VXFK�DV�,7�DQG�VRIWZDUH�HQJLQHHULQJ�ZHUH�UXQ�IURP�WKH�6ZHGLVK
RIILFHV�� 7KLV� K\SRWKHVLV�ZDV� DOVR� EDFNHG� XS� E\� DQ� RYHUYLHZ� RI� H[DFWO\�ZKHUH
6SRWLI\ߞV� WKUHH� ODUJH� MRE� FDWHJRULHV� �EXVLQHVV�� SURGXFW�� DQG� WHFKQRORJ\�� ZHUH
ORFDWHG��DV�VKRZQ�LQ�ILJXUH�����



)LJXUH����
'LVWULEXWLRQ�RI�MRE�SRVWLQJV�DPRQJ�GLIIHUHQW�FRXQWULHV��ZLWK�VKDGLQJ�LQGLFDWLQJ�ORFDWLRQV�ZLWK�WKH�JUHDWHVW

QXPEHU�RI�MREV��FRPSDUDWLYHO\�

7KH�WDEOH�VKRZV�WKDW�D�PDMRULW\�RI�6SRWLI\ߞV�EXVLQHVV�RULHQWHG�SRVLWLRQV�ZHUH
ORFDWHG�LQ�WKH�8QLWHG�6WDWHV��ZKLOH�6ZHGHQ�KRVWHG�D�FRPSDUDWLYHO\�ODUJH�SRUWLRQ
RI�WHFK�RULHQWHG�MREV��,W�DOVR�EHFRPHV�DSSDUHQW� WKDW�DOO�RI� WKH�RSHQ�SRVLWLRQV�LQ
FRXQWULHV� VXFK� 1RUZD\�� ,WDO\� DQG� 0H[LFR� ZHUH� RQ� WKH� EXVLQHVV� VLGH�� -RE
RSHQLQJV�LQ�WKH�SURGXFW�DQG�WHFKQRORJ\�VHFWRUV�ZHUH�RQO\�DYDLODEOH�LQ�WZR�RWKHU
ORFDWLRQV� EHVLGHV� WKH� 8QLWHG� 6WDWHV� DQG� 6ZHGHQ�� WKH� 8QLWHG� .LQJGRP� DQG
6LQJDSRUH�

:KHQ� 6SRWLI\� GHVFULEHV� WKH� SHUVRQDOLW\� WUDLWV� RI� LWV� HPSOR\HHV� DQG�RU� WKH
ZRUN�DWPRVSKHUH��WKH�FRPSDQ\�PRVW�IUHTXHQWO\�XVHV�YHUEV�VXFK�DV�OHDG��FKDQJH�
GHYHORS��YDOXH��EHOLHYH��OLVWHQ��HQFRXUDJH��EXLOG��DQG� IRVWHU��0RUHRYHU��VRPH�RI



WKH�PRVW�FRPPRQO\�XVHG�DGMHFWLYHV�ZHUH�EHWWHU��VWURQJ��IUHH��SURXG��QHZ��JOREDO�
FUHDWLYH��DQG�H[FHOOHQW��$�PDMRULW\��DERXW����SHUFHQW��RI�WKH�VFUDSHG�MRE�OLVWLQJV
UHODWHG� WR� KLJKHU� SRVLWLRQV�ZLWKLQ� WKH� FRPSDQ\�� VXFK� DV� GLUHFWRU��PDQDJHU�� RU
YLFH� SUHVLGHQW�� 7KLV� LV� VXUSULVLQJ�� JLYHQ� WKDW� RQH� ZRXOG� H[SHFW� 6SRWLI\� WR
KHDGKXQW�IRU�PRUH�VHQLRU�MRE�SODFHPHQWV��LQVWHDG�RI�UHO\LQJ�RQ�DSSOLFDWLRQV�IURP
RSHQ�MRE�OLVWLQJV��$SDUW�IURP�WKDW��6SRWLI\�ZDV�ORRNLQJ�IRU�D�FRPSDUDWLYHO\�ODUJH
QXPEHU� RI� VRIWZDUH� HQJLQHHUV�� VSHFLDOLVWV�� SODQQHUV�� DQDO\VWV�� FRRUGLQDWRUV�
SURGXFW�RZQHUV��DQG�GDWD�VFLHQWLVWV��0RUH�ORZ�OHYHO�MREV��VXFK�DV�DVVLVWDQW�MREV
DQG�RIILFH�FRRUGLQDWLRQ�SRVLWLRQV��ZHUH�PXFK�OHVV�QXPHURXV�

,I�WKH�VLWH�=DW]�1RW�)XQQ\��FRXOG�SUHGLFW�WKDW�6SRWLI\�ZRXOG�YHQWXUH�LQWR�WKH
GRPDLQ�RI�PXVLF�KDUGZDUH�EDVHG�RQ�WKUHH�MRE�DQQRXQFHPHQWV��ZKDW�FDQ�RXU�GDWD
VHW�RI�����MRE�OLVWLQJV�XOWLPDWHO\�WHOO�XV�DERXW�6SRWLI\ߞV�IXWXUH"�)LUVW��ZH�QRWHG�D
UDQJH� RI� SUDFWLFDO� DQG� PDWHULDO� LVVXHV� FRQFHUQLQJ� 6SRWLI\ߞV� UDSLG� JURZWK�� )RU
H[DPSOH��VHYHUDO�MRE�SRVLWLRQVߚSDUWLFXODUO\�WKRVH�LQ�1HZ�<RUN�&LW\ߚDGGUHVVHG
WKH�KRXVLQJ�PDUNHW6ߡ��SRWLI\�ZLOO�H[SDQG�LWV�8�6��KHDGTXDUWHUV�DQG�UHORFDWH�WR��
:RUOG�7UDGH�&HQWHU�DQG�FUHDWH�������QHZ�MREV��DFFRUGLQJ�WR�1HZ�<RUN�*RYHUQRU
$QGUHZ� &XRPRߢ�� %XVLQHVV� ,QVLGHU� UHSRUWHG� LQ� )HEUXDU\� �������� $� FRXSOH� RI
PRQWKV� ODWHU�� LQ�0D\�������6SRWLI\�ZDV�KLULQJ� D� ߢ6HQLRU�5HDO�(VWDWH�$QDO\VWߡ
ZKR�ZRXOGߡ�OHDG�WKH�IRUHFDVWLQJ�DQG�SODQQLQJ�SURFHVVߢ�RI�WKH�FRPSDQ\ߞVߡ�JOREDO
UHDO�HVWDWH�SRUWIROLRߢ��VSHQGLQJ����SHUFHQW�RI�KLV�RU�KHU�WLPH�RQ�JOREDO�WUDYHOLQJ
LQ�RUGHU�WRߡ�PRQLWRU�DQG�WUDFN�ODUJH�RIILFH�VSDFH�EXLOW�RXW�SURMHFWVߢ��$�VLPLODU�DG
IRU� D� MRE� LQ� �5HDOߡ (VWDWH� 6WUDWHJLF� 3ODQQLQJߢ� LQFOXGHG� WDVNV� VXFK� DV� FUHDWLQJ
LQ�WKH�PDQDJHPHQW�RIߡ��DQG�DVVLVWLQJߢVKRUW�DQG�ORQJ�WHUP�RFFXSDQF\�VFHQDULRVߡ
OHDVH� WUDQVDFWLRQV� DQG� H[HFXWHG� OHDVH� GRFXPHQWVߢ�� )RU� WKLV� SRVLWLRQ�� 6SRWLI\
UHTXHVWHG�Dߡ�VROLG�EXVLQHVV�MXGJHPHQW�7ߢ�KH�IDFW�WKDW�6SRWLI\�ZDV�LQ�GLUH�QHHG�RI
H[SHUWLVH�LQ�WKH�1HZ�<RUN�UHDO�HVWDWH�PDUNHW�VXJJHVWHG�WKDW�WKH�FRPSDQ\�SODQQHG
WR�PRYH�KHDGTXDUWHUV�WR�WKH�8QLWHG�6WDWHV��ZKLFK�GLG�QRW�WXUQ�RXW�WR�EH�WUXH�

,I� WKH� 1HZ� <RUN� KRXVLQJ� VSHFXODWLRQV� EDVHG� RQ� RXU� VFUDSHG� MRE� OLVWLQJV
WXUQHG�RXW�QHJDWLYH��DQRWKHU�DVSHFW�RI�6SRWLI\ߞV�JURZWK�WKDW�ZH�IRXQG�VWULNLQJߚ
DQG�D�VXUPLVH�PRUH�DFFXUDWHߚZDV�WKH�UHODWLRQ�EHWZHHQ�KXPDQV�DQG�PDFKLQHV�LQ
WKH� MRE� OLVWLQJV�� KLQWLQJ� DW� WKH� XVH� RI� DUWLILFLDO� LQWHOOLJHQFH� DQG� RWKHU
FRPSXWDWLRQDO� PHWKRGV� WR� JLYH� PXVLF� FXVWRPHUV� WKH� EHVW� PXVLF�GLVFRYHU\
H[SHULHQFH�� ,Q� WKLUW\�IRXU�RI� WKH� MRE�SRVWLQJV�� WKH�QRWLRQ�RIߡ�PDFKLQH� OHDUQLQJߢ
ZDV�SUHVHQW�LQ�GLIIHUHQW�ZD\V��+HQFH��DOWKRXJK�%XVLQHVV�HYROYHG�LQWR�WKH�PDMRU
RUJDQL]DWLRQDO� FDWHJRU\� DW� 6SRWLI\�� LWV� WHFK� LGHQWLW\� ZDV� VWLOO� LWV� FRUSRUDWH
WUDGHPDUN�

6SRWLI\�KDV�IUHTXHQWO\�EUDQGHG�LWVHOI�DV�D�VRIWZDUH�GULYHQ�FRPSDQ\�WKDW�UHOLHV



RQ� PDFKLQH� OHDUQLQJ� DQG� DOJRULWKPLF� GDWD� PLQLQJ� LQ� RUGHU� WR� JHQHUDWH� PXVLF
UHFRPPHQGDWLRQV�DQG�FUHDWH�PXVLF�H[SHULHQFHV��:KLOH�VWUHDPLQJ�VHUYLFHV�VXFK
DV� $SSOH� 0XVLF� KDYH� WDNHQ� SXEOLF� SULGH� LQ� WKHLU� KXPDQO\� FXUDWHG� SOD\OLVWV�
6SRWLI\�KDV�LQVWHDG�KDOOPDUNHG�LWVHOI�DV�WKH�WHFK\�DOWHUQDWLYHߚYLYLGO\�LOOXVWUDWHG
E\�WKH�FDWFKSKUDVHߡ��PXVLF���PDWK� �HSLFߢ��SUHVHQWHG�LQ�D�VOLGHVKRZ�E\�&KLQJ�
:HL� &KHQ� DQG� 9LGK\D� 0XUDOL� �ERWK� HPSOR\HG� LQ� 6SRWLI\ߞV� PDFKLQH� OHDUQLQJ
GHSDUWPHQW����

6SRWLI\ߞV�DLP�WR�KLUH�SHRSOH�WR�WHDFK�PDFKLQHV�LV�D�IUHTXHQW�IHDWXUH�DPRQJ�WKH
MRE�OLVWLQJV��KLQWLQJ�DW�D�SURIRXQG�EHOLHI�LQ�FRPSXWDWLRQDO�FDSDFLW\�HDG�$G/�$ߡ�
7HFK�0DFKLQH� /HDUQLQJ� (QJLQHHU� WR� KHOS� XV� EXLOG� D� PRGHUQ� DQG� G\QDPLF� DG
VWDFN�ZKLFK� FDQ� HIILFLHQWO\� VHUYH� DGV� WR� RXU� >OLVWHQHUV@ߢ�� D�0DFKLQH�/HDUQLQJߡ
(QJLQHHULQJ� 0DQDJHU� �&KDSWHU� /HDG�� WR� GULYH� WKH� PDFKLQH� OHDUQLQJ� DQG� GDWD
HQJLQHHULQJ�SUDFWLFH�ZLWKLQ� WKH�5HYHQXH�PLVVLRQߢ�� �D�GDWDߡ HQJLQHHU� WR�KHOS�XV
EXLOG� GDWD�GULYHQ� VROXWLRQVߢ�� �H:ߡ DUH� KLULQJ� VRIWZDUH� HQJLQHHUV� ZKR� DUH� YHU\
HQWKXVLDVWLF� DERXW� GDWD� WR� IRFXV� RQ� EXLOGLQJ� VWUXFWXUHG�� KLJK�TXDOLW\� GDWD
VROXWLRQVߢ�� DQG� VR�RQ��6SRWLI\ߞV� DSSDUHQW� GHVLUHV� WR� DXWRPDWH� DQG� OHW�PDFKLQHV
KDQGOH�LWV�EXVLQHVV�LV�DOVR�VKRZQ�LQ�PDQ\�RI�LWV�VWDUWXS�DFTXLVLWLRQV��,Q�WKH�VSULQJ
RI� ������ WKH� FRPSDQ\� 6RQDO\WLF� ZDV� DFTXLUHG� IRU� WR� LWV� VRSKLVWLFDWHG� DXGLR
IHDWXUH� GHWHFWLRQ�� DV� ZDV� WKH� PXFK�K\SHG� )UHQFK� FRPSDQ\� 1LODQG�� ZKLFK
VSHFLDOL]HV�LQ�DUWLILFLDO�LQWHOOLJHQFH���

<HW�GHVSLWH�LWV�IRFXV�RQ�PDFKLQH�OHDUQLQJ�DQG�VRIWZDUH�DLGHG�PXVLF�FXUDWLRQ�
6SRWLI\� LV� RI� FRXUVH� DOVR� LQ� QHHG� RI� KXPDQ� ERGLHV� DQG� KXPDQ� ODERU�� (YHQ� LI
PDFKLQH�OHDUQLQJ�DOJRULWKPV�DUH�FDSDEOH�RI�SHUIRUPLQJ�D�ODUJH�DPRXQW�RI�ZRUN
RQ� WKHLU� RZQ�� WKH\� DUH� QRW� FDSDEOH� RI� GHVLJQLQJ�� PRQLWRULQJ�� RU� GLUHFWLQJ
WKHPVHOYHV��7KHQ�DJDLQ��WKH�PDQ\�MRE�SRVLWLRQV�UHJDUGLQJ�PDFKLQH�OHDUQLQJ�DQG
FRPSDQ\� DFTXLVLWLRQV� RI� FXWWLQJ�HGJH� WHFK� FRPSDQLHV� DUH� D� VWURQJ� LQGLFDWLRQ
WKDW��LQ�WKH�QHDU�IXWXUH��ERWK�PDFKLQHV�DQG�FRPSXWDWLRQDO�VROXWLRQV�ZLOO�KDYH�DQ
LQFUHDVHG� SUHVHQFH� DW� 6SRWLI\��:KHQ� ORRNLQJ� DW� MRE� OLVWLQJV�ZLWKLQ� WKH� JHQHUDO
FDWHJRU\� RI� 7HFKQRORJ\�� SRVLWLRQV� LQ� WKH� 6RIWZDUH� (QJLQHHULQJ� DQG� 'DWD� 	
0DFKLQH�/HDUQLQJ�VXEFDWHJRULHV�ZHUH�FRPPRQ�LQ�RXU�GDWD�VHW�

)LQDOO\��ZH�ZHUH�QRW�DEOH�WR�SHUFHLYH�DQ\�VLJQLILFDQW�FKDQJHV�RU�DOWHUDWLRQVߚ
WKDW� LV��D�SRWHQWLDO� LQFUHDVH��RU�GHFUHDVH�� LQ�FHUWDLQ�6SRWLI\�MRE�VXEFDWHJRULHVߚ
RYHU� WKH� KDOI� \HDU�ZH� VFUDSHG� RXU� OLVWLQJV�� 2Q� WKH� FRQWUDU\�� ZKHQ� VSHFXODWLQJ
DERXW� 6SRWLI\ߞV� IXWXUH�� LW� VKRXOG� EH� VWUHVVHG� WKDW� D� QXPEHU� RI� SRVLWLRQV� ZHUH
DOZD\V�OLVWHG�GXULQJ�WKH�VL[�PRQWK�SHULRG��,W�VHHPV�DV�WKRXJK�6SRWLI\�LV�DOZD\V
ORRNLQJ�IRU��VD\��VNLOOHG�VRIWZDUH�HQJLQHHUVߚDQG�SUREDEO\�KDV�EHHQ�IRU�WKH�SDVW
GHFDGH��(YHQ�ZLWKLQ�WKH�JHQHUDO�FDWHJRU\�RI�EXVLQHVV��D�QHDUO\�HTXDO�QXPEHU�RI



MREV� ZHUH� EHLQJ� RIIHUHG� ZLWKLQ� WKH� VXEFDWHJRULHV� RI� VXEVFULSWLRQ� EXVLQHVV�
ILQDQFH��DQG�VDOHV��2QH�FRQFOXVLRQ�IURP�WKLV�ILQDO�LQWHUYHQWLRQ�LV�WKDW�MRE�OLVWLQJV
FDQ� JLYH� VRPH� LQGLFDWLRQV� DQG� HYLGHQFH� RI� ZKHUH� D� FRPSDQ\� LV� KHDGLQJ�� $
ODUJHU��ORQJLWXGLQDO�GDWD�VHW�LV�QHHGHG��KRZHYHU��HVSHFLDOO\�VLQFH�D�PRUH�SUHFLVH
IRUHFDVW�ZRXOG�KDYH�WR�WDNH�LQWR�DFFRXQW�MRE�DOWHUDWLRQV�RYHU�WLPHߚWKDW�LV��KRZ
WKH�SRVLWLRQV�WKHPVHOYHV�IOXFWXDWH�

1RWHV

���'DYH�=DW]6ߡ��SRWLI\�WR�/DXQFK�+DUGZDUH��&LWHV�$OH[D�DQG�6QDSFKDWߢ��=DW]�1RW�)XQQ\���$SULO����������
KWWSV���]DW]QRWIXQQ\�FRP���������VSRWLI\�ZHDUDEOH��

��� -DFRE�.DVWUHQDNHV�� �\6SRWLIߡ ,V�:RUNLQJ�RQ� ,WV�2ZQ�0XVLF�+DUGZDUH�9ߢ�HUJH��$SULO� ���� ������ KWWSV���
ZZZ�WKHYHUJH�FRP��������������������VSRWLI\�KDUGZDUH�SODQV�UHYHDOHG�

���)RU�LQVWDQFH��FRQVLGHU�$PD]RQߞV�DQG�*RRJOHߞV�UHFHQW�GHYHORSPHQWV�RIߡ�VPDUW�VSHDNHUVߢ�IRU�WKH�KRPH��DV
GLVFXVVHG�LQ�-RQ�3RUWHU�DQG�1LFN�3LQRߡ��$PD]RQ�(FKR�YV�$SSOH�+RPH3DG�YV�*RRJOH�+RPH��7KH�%DWWOH�RI
WKH� 6PDUW� 6SHDNHUVߢ�� 7HFK5DGDU�� 2FWREHU� ��� ������ KWWS���ZZZ�WHFKUDGDU�FRP�QHZV�DPD]RQ�HFKR�YV�
KRPHSRG�YV�JRRJOH�KRPH�WKH�EDWWOH�RI�WKH�VPDUW�VSHDNHUV�

���6HH�:DQWHG�$QDO\WLFV��ZHEVLWH���DFFHVVHG�-XQH����������KWWSV���ZZZ�ZDQWHGDQDO\WLFV�FRP�

���6RPH�VFKRODUO\�OLWHUDWXUH�KDV�XVHG�VLPLODU�DSSURDFKHV��6HH��IRU�H[DPSOH��<X�&KHQJ�HW�DOߡ���-RE0LQHU��$
5HDO�7LPH�6\VWHP�IRU�0LQLQJ�-RE�5HODWHG�3DWWHUQV�IURP�6RFLDO�0HGLDߢ��LQ�3URFHHGLQJV�RI�WKH���WK�$&0
6,*.''� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� .QRZOHGJH� 'LVFRYHU\� DQG� 'DWD� 0LQLQJ�� HG�� 5D\LG� *KDQL� �1HZ
<RUN������ߙ�������������0&$�

���7KH�6SRWLI\�MRE�SRVWLQJV�ZHUH�DXWRPDWLFDOO\�VFUDSHG�DQG�VWRUHG�RQ�D�GHGLFDWHG�VHUYHU�UXQ�E\�+XPODE�DW
8PH¥�8QLYHUVLW\��7KH�VFUDSLQJ�WRRO�ZDV�FRQILJXUHG�WR�FROOHFW�DOO�QHZ��RU�XSGDWHG��MRE�OLVWLQJV�WKDW�DSSHDUHG
DW�KWWSV���ZZZ�VSRWLI\�FRP�VH�MREV�RSSRUWXQLWLHV���DW�D�UDWH�RI�RQFH�SHU�GD\��6LQFH�WKH�VFUDSLQJ�ZDV�GRQH�RQ
D�GDLO\�EDVLV��ZH�FDQ�UXOH�RXW�WKH�SRVVLELOLW\�WKDW�DQ\�SRVWLQJV�IURP�WKH�ZHEVLWH�FRXOG�EH�PLVVLQJ�IURP�RXU
GDWD�� �,I� WKH� VFUDSLQJ� IDLOHG�� WKH� DG�ZRXOG� KDYH� EHHQ� FROOHFWHG� WKH� QH[W� GD\���$OO� TXRWHV� LQ� WKLV� FKDSWHU
FRQFHUQLQJ�GLIIHUHQW�MRE�SRVLWLRQV�DW�6SRWLI\�DUH�WDNHQ�IURP�RXU�GRZQORDGHG�GDWDVHW��ZKLFK�FDQ�EH�DFFHVVHG
XSRQ� UHTXHVW��)LQDOO\��ZH�KDYH�QRW� H[SORUHG� WKH� H[WHQW� WR�ZKLFK�PRUH� WKDQ�RQH�SHUVRQ�ZDV� VRXJKW� IRU� D
JLYHQ�SRVLWLRQ�

���'DQLHO�(N��#HOGVMDO���7ZLWWHU��-DQXDU\����������KWWSV���WZLWWHU�FRP�HOGVMDO�VWDWXV��������������������

���1DWDOLD�%U]H]LQVNL� �#QDWDOLDEU]H]LQVNL��� �7RQLJKW�3UHVLGHQW�2EDPDߡ LQYLWHG� DOO� RI� WKH�$PEDVVDGRUV�KH
SHUVRQDOO\�FKRVH�WR�DQ�LQWLPDWH�UHFHSWLRQ�DW� WKH�:KLWH�+RXVHߢ��,QVWDJUDP�SKRWR��-DQXDU\����������KWWSV���
ZZZ�LQVWDJUDP�FRP�S�%2�)9EI'�H&��

��� 2Q� VHYHUDO� RFFDVLRQV�� 2EDPD� UHOHDVHG� SXEOLF�� KDQGSLFNHG�� DQG� KLJKO\� SRSXODU� VXPPHU� SOD\OLVWV� RQ
6SRWLI\�� )RU� H[DPSOH�� VHH� 2EDPD�:KLWH� +RXVH�� �7KHߡ 3UHVLGHQWV� ����� 6XPPHU� 3OD\OLVW�� 'D\ߢ�� FUHDWHG
$XJXVW� ���� ������ 6SRWLI\�
KWWSV���RSHQ�VSRWLI\�FRP�XVHU�REDPDZKLWHKRXVH�SOD\OLVW��U+I�SL34(F��%V�=)\/(Z"VL �ENO\F7[6�D�P�
�];RL�+Z�

���� )RU� D� GLVFXVVLRQ� RI� WKH� MRE� GHVFULSWLRQ�� VHH� �\6SRWLIߡ 2IIHUV� %DUDFN� 2EDPD� D� -RE� DV� �3UHVLGHQWߝ RI
3OD\OLVWV�1&%%�ߢߞ�HZV��-DQXDU\�����������KWWS���ZZZ�EEF�FRP�QHZV�ZRUOG�XV�FDQDGD����������



���� 8QLYHUVXP� *OREDO�� 6ZHGHQߞV�0RVW� $WWUDFWLYH� (PSOR\HUV7ߚUHQGV� DQG� 5DQNLQJV� �8QLYHUVXP� *OREDO�
�������DFFHVVHG�-XQH����������KWWSV���XQLYHUVXPJOREDO�FRP�UDQNLQJV�VZHGHQ�VWXGHQW�������

����)RU�GLIIHUHQW�SHUVSHFWLYHV�RQ� WKH� LVVXH��VHH�&KULVWLDQ�)XFKV��'LJLWDO�/DERXU�DQG�.DUO�0DU[� �/RQGRQ�
5RXWOHGJH�� ������� DQG� 1HG� 5RVVLWHU�� 6RIWZDUH�� ,QIUDVWUXFWXUH�� /DERU�� $� 0HGLD� 7KHRU\� RI� /RJLVWLFDO
1LJKWPDUHV��/RQGRQ��5RXWOHGJH��������

����6HH��IRU�H[DPSOH��$QQH�/DXUH�)D\DUG�DQG�-RKQ�9DQ�0DDQHQ0ߡ��DNLQJ�&XOWXUH�9LVLEOH��5HIOHFWLRQV�RQ
&RUSRUDWH�(WKQRJUDSK\ߢ��-RXUQDO�RI�2UJDQL]DWLRQDO�(WKQRJUDSK\����QR�����������2-�������������GRLߙ��(�
�������������

���6SRWLI\�-REV��DFFHVVHG�-XQHߢ�DFNVWDJH%ߡ������������KWWSV���ZZZ�VSRWLI\MREV�FRP�EDFNVWDJH��

����6XEUDW�3DWQDLN6ߡ��SRWLI\�,V�$GGLQJ������1HZ�-REV�DQG�0RYLQJ�,WV�86�+HDGTXDUWHUV�WR�WKH�:RUOG�7UDGH
&HQWHUߢ�� %XVLQHVV� ,QVLGHU�� )HEUXDU\� ���� ������ KWWS���ZZZ�EXVLQHVVLQVLGHU�FRP�U�VSRWLI\�WR�UHORFDWH�XV�
KHDGTXDUWHUV�WR���ZRUOG�WUDGH�FHQWHU��������

���� &KLQJ�:HL� &KHQ� DQG� 9LGK\D� 0XUDOL�� �0DFKLQHߡ /HDUQLQJ� 	� %LJ� 'DWD� IRU� 0XVLF� 'LVFRYHU\ߢ
�3RZHU3RLQW�� *DOYDQL]H�� 1HZ� <RUN�� 1HZ� <RUN�� 0DUFK� ��� ������
KWWSV���ZZZ�VOLGHVKDUH�QHW�FZHLFKHQ�PDFKLQH�OHDUQLQJ�DQG�ELJ�GDWD�IRU�PXVLF�GLVFRYHU\�DW�VSRWLI\"
TLG E�FD������D������������������FFI�H�G�

����6SRWLI\1ߡ��LODQG�7HDP�-RLQV�6SRWLI\ߢ��SUHVV�UHOHDVH��0D\�����������KWWSV���SUHVV�VSRWLI\�FRP�ER��������
����QLODQG�WHDP�MRLQV�VSRWLI\��



�

%LEOLRJUDSK\

$LUROGL�� 0DVVLPR�� 'DYLGH� %HUDOGR�� DQG� $OHVVDQGUR� *DQGLQL�� �ROORZ(ߡ WKH� $OJRULWKP�� $Q� ([SORUDWRU\
,QYHVWLJDWLRQ�RI�0XVLF�RQ�<RX7XEH�3ߢ�RHWLFV����������������GRLߙ����������M�SRHWLF�������������

�NHU��3DWULN6ߡ��SRWLI\�DV�WKH�6RXQGWUDFN�WR�<RXU�/LIH��(QFRXQWHULQJ�0XVLF�LQ�WKH�&XVWRPL]HG�$UFKLYHߢ��,Q
6WUHDPLQJ�0XVLF�� 3UDFWLFHV��0HGLD�� &XOWXUHV�� HGLWHG� E\� 6RILD� -RKDQVVRQ��$QQ�:HUQHU�� 3DWULN��NHU�� DQG
*UHJRU\�*ROGHQ]ZDLJߙ���������/RQGRQ��5RXWOHGJH�������

$QGHUVRQ��&KULV��)UHH��7KH�)XWXUH�RI�D�5DGLFDO�3ULFH��/RQGRQ��5DQGRP�+RXVH�������

$QGHUVRQ��3DXO�$OOHQ1ߡ��HR�0X]DN�DQG�WKH�%XVLQHVV�RI�0RRGߢ��&ULWLFDO�,QTXLU\�����QR���������������ߙ����
GRL����������������

$QGHUVRQ��7LP�-��3RSXODU�0XVLF� LQ�D�'LJLWDO�0XVLF�(FRQRP\��3UREOHPV�DQG�3UDFWLFHV� IRU�DQ�(PHUJLQJ
6HUYLFH�,QGXVWU\��1HZ�<RUN��5RXWOHGJH�������

$QGHUVVRQ�� -RQDV�� DQG� 3HOOH� 6QLFNDUV�� HGV�� (IWHU� WKH� 3LUDWH� %D\�� >$IWHU� WKH� 3LUDWH� %D\�@� 6WRFNKROP�
.XQJOLJD�ELEOLRWHNHW�������

$QGHUVVRQ�6FKZDU]��-RQDV��2QOLQH�)LOH�6KDULQJ��,QQRYDWLRQV�LQ�0HGLD�&RQVXPSWLRQ��/RQGRQ��5RXWOHGJH�
�����

$QGHUVVRQ�6FKZDU]��-RQDV��DQG�-RKDQ�+DPPDUOXQGߡ��.RQWH[WI¶UOXVW�RFK�NRQWH[WNROODSV��0HWRGSUREOHP�YLG
LQQHK¥OOVDQDO\V� DY� VRFLDOD� PHGLHUߢ�� >&RQWH[WXDO� ORVV� DQG� FROODSVH�� 0HWKRGRORJLFDO� SUREOHPV� LQ� FRQWHQW
DQDO\VLV�RI�VRFLDO�PHGLD�@�1RUGLFRP�,QIRUPDWLRQ�����QR��������������ߙ���

$QNHUVRQ�� 0HJDQ� 6DSQDU�� �LVWRULFL]LQJ+ߡ :HE� 'HVLJQ�� 6RIWZDUH�� 6W\OH�� DQG� WKH� /RRN� RI� WKH� :HEߢ�� ,Q
&RQYHUJHQFH�0HGLD�+LVWRU\�� HGLWHG� E\� -DQHW� 6WDLJHU� DQG� 6DELQH�+DNH�� ��������1HZ�<RUNߙ�� 5RXWOHGJH�
�����

$SSDGXUDL�� $UMXQ�� HG�� 7KH� 6RFLDO� /LIH� RI� 7KLQJV�� &RPPRGLWLHV� LQ� &XOWXUDO� 3HUVSHFWLYH�� &DPEULGJH�
&DPEULGJH�8QLYHUVLW\�3UHVV�������

$VSHUV��3DWULN��0DUNHWV��&DPEULGJH��3ROLW\�3UHVV�������

$VSHUV�� 3DWULN�� 1LJHO� 'RGG�� DQG� (OOLQRU� $QGHUEHUJ�� ,QWURGXFWLRQ� WR� 5H�LPDJLQLQJ� (FRQRPLF� 6RFLRORJ\�
HGLWHG�E\�3DWULN�$VSHUV�DQG�1LJHO�'RGG����2ߙ���[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�������

$XHU��'LUN�� DQG�1LFRODV�3HWLW�� �7ZR�6LGHG�0DUNHWVߡ DQG� WKH�&KDOOHQJH�RI�7XUQLQJ�(FRQRPLF�7KHRU\� LQWR
$QWLWUXVW�3ROLF\ߢ��$QWLWUXVW�%XOOHWLQ�����QR�����������������GRLߙ�������������������;���������



%DNRV�� <DQQLV�� )ORUHQFLD�0DURWWD�:XUJOHU�� DQG� 'DYLG� 5�� 7URVVHQ�� �RHV'ߡ $Q\RQH� 5HDG� WKH� )LQH� 3ULQW"
&RQVXPHU� $WWHQWLRQ� WR� 6WDQGDUG�)RUP� &RQWUDFWVߢ�� -RXUQDO� RI� /HJDO� 6WXGLHV� ��� ���� �������� ���ߙ�
GRL����������������

%DUEURRN�� 5LFKDUG�� ,PDJLQDU\� )XWXUHV�� )URP� 7KLQNLQJ� 0DFKLQHV� WR� WKH� *OREDO� 9LOODJH�� /RQGRQ�� 3OXWR
3UHVV�������

%DUQD�� (POLD�� �7KHߝߡ 3HUIHFW� *XLGH� LQ� D� &URZGHG� 0XVLFDO� /DQGVFDSHߞ�� 2QOLQH� 0XVLF� 3ODWIRUPV� DQG
&XUDWRUVKLSߢ��)LUVW�0RQGD\�����QR������������GRL���������IP�Y��L��������

%HDXOLHX��$QQH9ߡ��HFWRUV�IRU�)LHOGZRUN��&RPSXWDWLRQDO�7KLQNLQJ�DQG�1HZ�0RGHV�RI�(WKQRJUDSK\ߢ��,Q�7KH
5RXWOHGJH�&RPSDQLRQ� WR�'LJLWDO�(WKQRJUDSK\�� HGLWHG�E\�/DULVVD�+MRUWK��+HDWKHU�+RUVW��$QQH�*DOORZD\�
DQG�*HQHYLHYH�%HOOߙ��������/RQGRQ��5RXWOHGJH�������

%HFNHUW�� -HQV�� �PDJLQHG,ߡ )XWXUHV�� )LFWLRQDO� ([SHFWDWLRQV� LQ� WKH� (FRQRP\ߢ�� 7KHRU\� DQG� 6RFLHW\� ��� ���
�����������������GRLߙ��������V�����������������

%HHU��'DYLG��3RSXODU�&XOWXUH�DQG�1HZ�0HGLD��7KH�3ROLWLFV�RI�&LUFXODWLRQ��1HZ�<RUN��3DOJUDYH�0DFPLOODQ�
�����

%HQNOHU��<RFKDL��7KH�:HDOWK�RI�1HWZRUNV��+RZ�6RFLDO�3URGXFWLRQ�7UDQVIRUPV�0DUNHWV�DQG�)UHHGRP��1HZ
+DYHQ��&7��<DOH�8QLYHUVLW\�3UHVV�������

%HUODQW��/DXUHQ��&UXHO�2SWLPLVP��'XUKDP��1&��'XNH�8QLYHUVLW\�3UHVV�������

%HUU\��'DYLG�07ߡ��KH�&RPSXWDWLRQDO�7XUQ��7KLQNLQJ�DERXW� WKH�'LJLWDO�+XPDQLWLHVߢ��&XOWXUH�0DFKLQH� ��
��������KWWS���ZZZ�FXOWXUHPDFKLQH�QHW�LQGH[�SKS�FP�DUWLFOH�YLHZ���������

%HXQ]D��'DQLHO��DQG�'DYLG�6WDUN7ߡ��RROV�RI�WKH�7UDGH��7KH�6RFLR�WHFKQRORJ\�RI�$UELWUDJH�LQ�D�:DOO�6WUHHW
7UDGLQJ�5RRPߢ��,QGXVWULDO�DQG�&RUSRUDWH�&KDQJH�����QR���������������������GRLߙ��������LFF�GWK����

%KDQGDUL��(VKD��DQG�5DFKHO�*RRGPDQߡ��'DWD�-RXUQDOLVP�DQG�WKH�&RPSXWHU�)UDXG�DQG�$EXVH�$FW��7LSV�IRU
0RYLQJ� )RUZDUG� LQ� DQ� 8QFHUWDLQ� /DQGVFDSHߢ�� 3DSHU� SUHVHQWHG� DW� WKH� &RPSXWDWLRQ� �� -RXUQDOLVP
6\PSRVLXP�������1RUWKZHVWHUQ�8QLYHUVLW\��(YDQVWRQ�� ,/��2FWREHUߙ�������������KWWSV���QRUWKZHVWHUQ�ER[
�FRP�V�PQ\\PSMS�D�LTDX�R��Y�I�PUW�VDWRF�

%LQNOH\�� 6DP�� ��DSSLQHVV+ߡ 3RVLWLYH� 3V\FKRORJ\� DQG� WKH� 3URJUDP� RI� 1HROLEHUDO� *RYHUQPHQWDOLW\ߢ�
6XEMHFWLYLW\����QR�������������ߙ�������GRL���������VXE���������

%LUNLQELQH��%HQMDPLQ�-���5RGULJR�*³PH]��DQG�-DQHW�:DVNR��HGV��*OREDO�0HGLD�*LDQWV��/RQGRQ��5RXWOHGJH�
�����

%LYHQV�� 5HQD�� �7KHߡ *HQGHU� %LQDU\� :LOO� 1RW� %H� 'HSURJUDPPHG�� 7HQ� <HDUV� RI� &RGLQJ� *HQGHU� RQ
)DFHERRN�1ߢ�HZ�0HGLD�	�6RFLHW\�����QR�������������ߙ�������GRL��������������������������

%LYHQV��5HQD��DQG�2OLYHU�/��+DLPVRQߡ��%DNLQJ�*HQGHU� LQWR�6RFLDO�0HGLD�'HVLJQ��+RZ�3ODWIRUPV�6KDSH
&DWHJRULHV� IRU� 8VHUV� DQG� $GYHUWLVHUVߢ�� 6RFLDO� 0HGLD� �� 6RFLHW\� ��� QR�� �� �������
GRL��������������������������

%ORFN�� -RHUQ�� DQG� 3KLOLSS� 6DQGQHU�� �KDW:ߡ ,V� WKH� (IIHFW� RI� WKH� )LQDQFLDO� &ULVLV� RQ� 9HQWXUH� &DSLWDO
)LQDQFLQJ"�(PSLULFDO�(YLGHQFH� IURP�86�,QWHUQHW�6WDUW�8SV�9ߢ�HQWXUH�&DSLWDO� ���� QR�� �� �������� �����ߙ��
GRL���������������������������

%ORN�� $QGHUV�� 0RH� 1DND]RUD�� DQG� %ULW� 5RVV� :LQWKHUHLN�� �QIUDVWUXFWXULQJ,ߡ (QYLURQPHQWVߢ�� 6FLHQFH� DV
&XOWXUH�����QR����������������GRLߙ��������������������������������

%RJRVW�� ,DQ�� DQG�1LFN�0RQWIRUW�� �3ODWIRUP�6WXGLHVߡ�)UHTXHQWO\�4XHVWLRQHG�$QVZHUV�3ߢ�DSHU�SUHVHQWHG�DW
WKH�'LJLWDO�$UWV�DQG�&XOWXUH�&RQIHUHQFH��,UYLQH��&DOLIRUQLD��'HFHPEHUߙ�������������KWWS���SGI�WH[WILOHV�FRP



�DFDGHPLFV�ERJRVWBPRQWIRUWBGDFB�����SGI�

%ROLQ��*¶UDQ��DQG�-RQDV�$QGHUVVRQ�6FKZDU]ߡ��+HXULVWLFV�RI� WKH�$OJRULWKP��%LJ�'DWD��8VHU� ,QWHUSUHWDWLRQ
DQG�,QVWLWXWLRQDO�7UDQVODWLRQߢ��%LJ�'DWD�	�6RFLHW\�����QR������������GRL��������������������������

%RUQ��*HRUJLQD��DQG�&KULVWRSKHU�+DZRUWK0ߡ��L[LQJ�,W��'LJLWDO�(WKQRJUDSK\�DQG�2QOLQH�5HVHDUFK�0HWKRGV
�$�7DOHߚ RI� 7ZR�*OREDO� 'LJLWDO�0XVLF�*HQUHVߢ�� ,Q�7KH� 5RXWOHGJH� &RPSDQLRQ� WR� 'LJLWDO� (WKQRJUDSK\�
HGLWHG� E\� /DULVVD� +MRUWK�� +HDWKHU� +RUVW�� $QQH� *DOORZD\�� DQG� *HQHYLHYH� %HOO�� ����ߙ�� 1HZ� <RUN�
5RXWOHGJH�������

ER\G��GDQDK��DQG�.DWH�&UDZIRUGߡ��&ULWLFDO�4XHVWLRQV�IRU�%LJ�'DWDߢ��,QIRUPDWLRQ��&RPPXQLFDWLRQ�	�6RFLHW\
����QR��������������ߙ������GRL����������������;�������������
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6FKRODUVKLSߢ��)LUVW�0RQGD\�����QR�������������GRL���������IP�Y��L��������

%U\QMROIVVRQ��(ULN��)HOL[�(JJHUV��DQG�$YLQDVK�*DQQDPDQHQL8ߡ��VLQJ�0DVVLYH�2QOLQH�&KRLFH�([SHULPHQWV
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<RUN�8QLYHUVLW\�3UHVV�������
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/RQGRQ��)DEHU�	�)DEHU�������
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3RSXODU�0XVLF��HGLWHG�E\�$OI�%M¶UQEHUJ�DQG�7KRPDV�%RVVLXV�����1ߙ�����HZ�<RUN��5RXWOHGJH�������

)OHLVFKHU��5DVPXV7ߡ��RZDUGV�D�3RVWGLJLWDO�6HQVLELOLW\��+RZ�WR�*HW�0RYHG�E\�7RR�0XFK�0XVLFߢ��&XOWXUH
8QERXQG����QR��������������ߙ������GRL���������FX�������������������

)OHLVFKHU�� 5DVPXV�� �1¤WXWRSLHUߡ RFK� Q¤WG\VWRSLHU�� 2P� �����WDOHWV� V¶NDQGH� HIWHU� LQWHUQHWV� Y¤VHQߢ�� >1HW
XWRSLD�DQG�G\VWRSLD��6HDUFKLQJ�IRU�WKH�VRXO�RI�WKH�LQWHUQHW�GXULQJ�WKH�HDUO\�����V�@�,Q�6DPWLGHU��3HUVSHNWLY
S¥������WDOHWV�LG©KLVWRULD�>7KH�3UHVHQW��3HUVSHFWLYHV�RQ�WKH�+LVWRU\�RI�,GHDV�GXULQJ�WKH�(DUO\�����V@��HGLWHG
E\�$QGHUV�%XUPDQ�DQG�/HQD�/HQQHUKHGߙ����������*RWKHQEXUJ��6ZHGHQ��'DLGDORV�������

)OHLVFKHU�� 5DVPXV�� DQG� &KULVWRSKHU� .XOOHQEHUJ�� �7KHߡ 3ROLWLFDO� 6LJQLILFDQFH� RI� 6SRWLI\� LQ� 6ZHGHQߚ
$QDO\VLQJ�WKH��EDFNDVSRWLI\�&DPSDLJQ�8VLQJ�7ZLWWHU�'DWDߢ��&XOWXUH�8QERXQG���������������

)RUWXQ�� 0LNH�� .LP� )RUWXQ�� DQG� *HRUJH� (�� 0DUFXV�� �RPSXWHUV&ߡ LQ�DQG� $QWKURSRORJ\�� 7KH� 3RHWLFV� DQG
3ROLWLFV�RI�'LJLWL]DWLRQߢ�� ,Q�7KH�5RXWOHGJH�&RPSDQLRQ� WR�'LJLWDO�(WKQRJUDSK\�� HGLWHG� E\�/DULVVD�+MRUWK�
+HDWKHU�+RUVW��$QQH�*DOORZD\��DQG�*HQHYLHYH�%HOO����1ߙ����HZ�<RUN��5RXWOHGJH�������



)UDEHWWL�� )HGHULFD�� �RHV'ߝߡ ,W� :RUN"ߞ�� 7KH� 8QIRUHVHHDEOH� &RQVHTXHQFHV� RI� 4XDVL�IDLOLQJ� 7HFKQRORJ\ߢ�
&XOWXUH�0DFKLQH�����������������KWWSߙ������ZZZ�FXOWXUHPDFKLQH�QHW�LQGH[�SKS�FP�DUWLFOH�YLHZ���������

)XFKV��&KULVWLDQ��'LJLWDO�/DERXU�DQG�.DUO�0DU[��/RQGRQ��5RXWOHGJH�������

*DOXV]ND�� 3DWU\N�� �0XVLFߡ $JJUHJDWRUV� DQG� ,QWHUPHGLDWLRQ� RI� WKH� 'LJLWDO� 0XVLF� 0DUNHWߢ�� ,QWHUQDWLRQDO
-RXUQDO�RI�&RPPXQLFDWLRQ����������������KWWSߙ������KGO�KDQGOH�QHW�����������

*DUILQNHO��+DUROG��6WXGLHV�LQ�(WKQRPHWKRGRORJ\��(QJOHZRRG�&OLIIV��1-��3UHQWLFH�+DOO�������

*DZHU�� $QQDEHOOH�� �ULGJLQJ%ߡ 'LIIHULQJ� 3HUVSHFWLYHV� RQ� 7HFKQRORJLFDO� 3ODWIRUPV�� 7RZDUG� DQ� ,QWHJUDWLYH
)UDPHZRUN�5ߢ�HVHDUFK�3ROLF\�����QR��������������������ߙ��GRL���������M�UHVSRO�������������

*HKO�� 5REHUW�:��5HYHUVH� (QJLQHHULQJ� 6RFLDO� 0HGLD�� 6RIWZDUH�� &XOWXUH�� DQG� 3ROLWLFDO� (FRQRP\� LQ� 1HZ
0HGLD�&DSLWDOLVP��3KLODGHOSKLD��7HPSOH�8QLYHUVLW\�3UHVV�������

*HUOLW]��&DUROLQ�� DQG�$QQH�+HOPRQG�� �6�\7KH�/LNH�(FRQRPߡRFLDO�%XWWRQV� DQG� WKH�'DWD�,QWHQVLYH�:HEߢ�
1HZ�0HGLD�	�6RFLHW\�����QR������������������GRLߙ������������������������������

*LOO�� 5RVDOLQG�� �"3RVW�SRVWIHPLQLVPߡ 1HZ� )HPLQLVW� 9LVLELOLWLHV� LQ� 3RVWIHPLQLVW� 7LPHVߢ�� )HPLQLVW� 0HGLD
6WXGLHV���������������������GRLߙ����������������������������������

*LOO�� 5RVDOLQG�� �8QVSHDNDEOHߡ ,QHTXDOLWLHV�� 3RVW� )HPLQLVP�� (QWUHSUHQHXULDO� 6XEMHFWLYLW\�� DQG� WKH
5HSXGLDWLRQ� RI� 6H[LVP� DPRQJ� &XOWXUDO� :RUNHUVߢ�� 6RFLDO� 3ROLWLFV� ���� QR�� �� �������� �������ߙ
GRL���������VS�M[X����

*LOOHVSLH�� 7DUOHWRQ�� �3ODWIRUPVߡ ,QWHUYHQHߢ�� 6RFLDO� 0HGLD� �� 6RFLHW\� ��� QR�� �� �������
GRL��������������������������

*LOOHVSLH�� 7DUOHWRQ�� �7KHߡ 3ROLWLFV� RI� �ߢߞ�3ODWIRUPVߝ 1HZ� 0HGLD� 	� 6RFLHW\� ���� QR�� �� �������� ����ߙ���
GRL��������������������������

*LOOHVSLH�� 7DUOHWRQ�� �7KH�5HOHYDQFHߡ RI�$OJRULWKPVߢ�� ,Q�0HGLD� 7HFKQRORJLHV�� (VVD\V� RQ�&RPPXQLFDWLRQ�
0DWHULDOLW\��DQG�6RFLHW\��HGLWHG�E\�7DUOHWRQ�*LOOHVSLH��3DEOR�-��%RF]NRZVNL��DQG�.LUVWHQ�$��)RRWߙ���������
&DPEULGJH��0$��0,7�3UHVV�������

*O\QRV��-DVRQߡ��,GHRORJLFDO�)DQWDV\�DW�:RUNߢ��-RXUQDO�RI�3ROLWLFDO�,GHRORJLHV�����QR���� ���������ߙ������
GRL���������������������������

*UDKDP�� 6WHSKHQ�� DQG� 6LPRQ� 0DUYLQ�� 6SOLQWHULQJ� 8UEDQLVP�� 1HWZRUNHG� ,QIUDVWUXFWXUHV�� 7HFKQRORJLFDO
0RELOLWLHV�DQG�WKH�8UEDQ�&RQGLWLRQ��/RQGRQ��5RXWOHGJH�������

*UHHQEHUJ��'DYLG�0���0LFKDO�.RVLQVNL��'DYLG�-��6WLOOZHOO��%ULDQ�/��0RQWHLUR��'DQLHO�-��/HYLWLQ��DQG�3HWHU�-�
5HQWIURZ�� �7KHߡ 6RQJ� ,V�<RX�� 3UHIHUHQFHV� IRU�0XVLFDO�$WWULEXWH�'LPHQVLRQV�5HIOHFW� 3HUVRQDOLW\�6ߢ�RFLDO
3V\FKRORJ\�DQG�3HUVRQDOLW\�6FLHQFH����QR��������������������GRLߙ��������������������������

*UHJJ�� 0HOLVVD�� �QVLGH,ߡ WKH� 'DWD� 6SHFWDFOHߢ�� 7HOHYLVLRQ� 	� 1HZ� 0HGLD� ���� QR�� �� �������� ���ߙ��
GRL��������������������������

*XVWHUVRQ��+XJK6ߡ��WXG\LQJ�8S�5HYLVLWHG�3ߢ�R/$5��3ROLWLFDO�DQG�$QWKURSRORJLFDO�5HYLHZ���� ���� �������
���ߙ�����GRL���������SRO���������������

+DLYHQ��0D[��&XOWXUHV�RI�)LQDQFLDOL]DWLRQ��)LFWLWLRXV�&DSLWDO�LQ�3RSXODU�&XOWXUH�DQG�(YHU\GD\�/LIH��1HZ
<RUN��3DOJUDYH�0DFPLOODQ�������

+DUGLH��,DLQ��DQG�'RQDOG�0DF.HQ]LH7ߡ��KH�0DWHULDO�6RFLRORJ\�RI�$UELWUDJHߢ��,Q�7KH�2[IRUG�+DQGERRN�RI
WKH� 6RFLRORJ\� RI� )LQDQFH�� HGLWHG� E\� .DUHQ� .QRUU� &HWLQD� DQG� $OH[� 3UHGD�� �����ߙ��� 2[IRUG�� 2[IRUG
8QLYHUVLW\�3UHVV�������



+HOPRQG��$QQH�� �7KHߡ 3ODWIRUPL]DWLRQ� RI� WKH�:HE��0DNLQJ�:HE�'DWD� 3ODWIRUP�5HDG\�6ߢ�RFLDO�0HGLD��
6RFLHW\����QR������������GRL��������������������������

+ROW��-HQQLIHU5ߡ��HJXODWLQJ�&RQQHFWHG�9LHZLQJ��0HGLD�3LSHOLQHV�DQG�&ORXG�3ROLF\ߢ��,Q�&RQQHFWHG�9LHZLQJ�
6HOOLQJ��6WUHDPLQJ�	�6KDULQJ�0HGLD�LQ�WKH�'LJLWDO�(UD��HGLWHG�E\�-HQQLIHU�+ROW�DQG�.HYLQ�6DQVRQ������ߙ�
/RQGRQ��5RXWOHGJH�������

+ROW��-���DQG�$��3HUUHQ��HGV��0HGLD�,QGXVWULHV��+LVWRU\��7KHRU\��DQG�0HWKRG��0DOGHQ��0$��%ODFNZHOO�������

+VX��:HQG\�)ߡ��'LJLWDO�(WKQRJUDSK\�WRZDUG�$XJPHQWHG�(PSLULFLVP��$�1HZ�0HWKRGRORJLFDO�)UDPHZRUNߢ�
-RXUQDO�RI�'LJLWDO�+XPDQLWLHV����QR������������KWWS���MRXUQDORIGLJLWDOKXPDQLWLHV�RUJ�����GLJLWDO�HWKQRJUDSK\
�WRZDUG�DXJPHQWHG�HPSLULFLVP�E\�ZHQG\�KVX��

-HQVHQ��.ODXV�%UXKQ��1HZ�0HGLD��2OG�0HWKRGVߚ,QWHUQHW�0HWKRGRORJLHV�DQG�WKH�2QOLQH�2IIOLQH�'LYLGH��,Q
7KH� +DQGERRN� RI� ,QWHUQHW� 6WXGLHV�� HG�� 0LD� &RQVDOYR� DQG� &KDUOHV� (VV�� ����ߙ�� &KLFKHVWHU�� 8.��:LOH\�
%ODFNZHOO�������

-RKDQVVRQ��$QQD��DQG�$QQD�6RILD�/XQGJUHQ��)DQWDVLHV�RI�6FLHQWLILFLW\��(WKQRJUDSKLF�,GHQWLW\�DQG�WKH�8VH
RI�4'$�6RIWZDUH��,Q�5HVHDUFK�0HWKRGV�IRU�5HDGLQJ�'LJLWDO�'DWD�LQ�WKH�'LJLWDO�+XPDQLWLHV��HG��*DEULHOH
*ULIILQ�DQG�0DWW�+D\OHUߙ����������(GLQEXUJK��(GLQEXUJK�8QLYHUVLW\�3UHVV�������

-RKDQVVRQ��'DQLHOߡ��)URP�3URGXFWV�WR�&RQVXPSWLRQߚ&KDQJHV�RQ�WKH�6ZHGLVK�0XVLF�0DUNHW�DV�D�5HVXOW�RI
6WUHDPLQJ� 7HFKQRORJLHVߢ�� :RUNLQJ� SDSHU�� /LQQDHXV� 8QLYHUVLW\�� ������ KWWS���GRFSOD\HU�QHW��������)URP�
SURGXFWV�WR�FRQVXPSWLRQ�FKDQJHV�RQ�WKH�VZHGLVK�PXVLF�PDUNHW�DV�D�UHVXOW�RI�VWUHDPLQJ�WHFKQRORJLHV
�KWPO�

.DVVDELDQ�� $QDKLG��8ELTXLWRXV� /LVWHQLQJ�� $IIHFW�� $WWHQWLRQ�� DQG� 'LVWULEXWHG� 6XEMHFWLYLW\�� /RV� $QJHOHV�
8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�������

.HOHQ�� $QGU¡V�� 7KH� *UDWLV� (FRQRP\�� 3ULYDWHO\� 3URYLGHG� 3XEOLF� *RRGV�� %XGDSHVW�� &HQWUDO� (XURSHDQ
8QLYHUVLW\�3UHVV�������

.HOW\�� &KULVWRSKHU�0�� �JDLQVW$ߡ 1HWZRUNVߢ�� 6SKHUHV�� -RXUQDO� IRU� 'LJLWDO� &XOWXUHV�� QR�� �� �������� KWWS���
VSKHUHV�MRXUQDO�RUJ�DJDLQVW�QHWZRUNV��� ([FHUSWHG� IURP� DQ� XQSXEOLVKHG� PDQXVFULSW� ZULWWHQ� LQ� ����� DQG
UHYLVHG�LQ�������ZKLFK�LV�DYDLODEOH�DW�KWWSV���NHOW\�RUJ�RU�SDSHUV�XQSXEOLVKDEOH�.HOW\�$JDLQVW1HWZRUNV�����
�SGI�

.LUVFK�� 6WXDUW��0LQLQJ� &DSLWDOLVP�� 7KH� 5HODWLRQVKLS� EHWZHHQ� &RUSRUDWLRQV� DQG� 7KHLU� &ULWLFV��2DNODQG�
8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�������

.LUVFKHQEDXP��0DWWKHZ�*��0HFKDQLVPV��1HZ�0HGLD�DQG�WKH�)RUHQVLF�,PDJLQDWLRQ��&DPEULGJH��0$��0,7
3UHVV�������

.LWFKLQ��5REߡ��%LJ�'DWD��1HZ�(SLVWHPRORJLHV�DQG�3DUDGLJP�6KLIWVߢ��%LJ�'DWD�	�6RFLHW\����QR���� �������
GRL��������������������������

.LWFKLQ�� 5RE�� �7KLQNLQJߡ &ULWLFDOO\� DERXW� DQG� 5HVHDUFKLQJ� $OJRULWKPVߢ�� ,QIRUPDWLRQ�� &RPPXQLFDWLRQ�	
6RFLHW\�����QR�������������ߙ�����GRL����������������;��������������

.UHLW]��*XQQDU6ߡ��SRWLI\ߚ%HKLQG�WKH�6FHQHV��$�(XORJ\�WR�3�3��"��3ߢ�RZHU3RLQW�SUHVHQWDWLRQ�DW�WKH�.7+
5R\DO� ,QVWLWXWH� RI� 7HFKQRORJ\�� 6WRFNKROP�� 6ZHGHQ�� 0D\� ��� ������ KWWSV���ZZZ�NWK�VH�VRFLDO�XSORDG
����D��G�I�������G���DF�D�NUHLW]VSRWLI\BNWKBNLVWD���SGI�

.XQGD�� *LGHRQ�� (QJLQHHULQJ� &XOWXUH�� &RQWURO� DQG� &RPPLWPHQW� LQ� D� +LJK�7HFK� &RUSRUDWLRQ�� 5HY�� HG�
3KLODGHOSKLD��7HPSOH�8QLYHUVLW\�3UHVV�������

/DQJORLV��*DQDHOH��DQG�*UHJ�(OPHU7ߡ��KH�5HVHDUFK�3ROLWLFV�RI�6RFLDO�0HGLD�3ODWIRUPVߢ��&XOWXUH�0DFKLQH
�����������KWWSV���ZZZ�FXOWXUHPDFKLQH�QHW�LQGH[�SKS�FP�DUWLFOH�YLHZ���������



/DUNLQ��%ULDQ7ߡ��KH�3ROLWLFV�DQG�3RHWLFV�RI�,QIUDVWUXFWXUHߢ��$QQXDO�5HYLHZ�RI�$QWKURSRORJ\�����������ߙ����
�����GRL���������DQQXUHY�DQWKUR���������������

/DWRXU�� %UXQR�� 5HDVVHPEOLQJ� WKH� 6RFLDO�� $Q� ,QWURGXFWLRQ� WR� $FWRU�1HWZRUN�7KHRU\�� 2[IRUG�� 2[IRUG
8QLYHUVLW\�3UHVV�������

/DWRXU�� %UXQR�� 3DEOR� -HQVHQ�� 7RPPDVR� 9HQWXULQL�� 6©EDVWLDQ� *UDXZLQ�� DQG� 'RPLQLTXH� %RXOOLHU�� 7KHߝߡ
:KROH� ,V�$OZD\V�6PDOOHU� WKDQ� ,WV�3DUWVߚߞ$�'LJLWDO�7HVW�RI�*DEULHO�7DUGHV�0ߞRQDGVߢ��%ULWLVK�-RXUQDO�RI
6RFLRORJ\������������������������GRLߙ���������M����������������������[�

/LQGTXLVW��-RKDQߡ��%URNHUV�DQG�%URNHUDJH��$QWKURSRORJ\�RIߢ��,Q�,QWHUQDWLRQDO�(QF\FORSHGLD�RI�WKH�6RFLDO�	
%HKDYLRUDO�6FLHQFHV��HGLWHG�E\�-DPHV�'��:ULJKW�����������QG�HG��$PVWHUGDPߙ����(OVHYLHU�������

/REDWR��5DPRQ��DQG�-XOLDQ�7KRPDV��7KH�,QIRUPDO�0HGLD�(FRQRP\��&DPEULGJH��3ROLW\�3UHVV�������

/RFNH��-RKQ�/��(DYHVGURSSLQJ��$Q�,QWLPDWH�+LVWRU\��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�������

/RUHQ]��&KULV�� DQG�%HUEHU�%HYHUQDJH��HGV��%UHDNLQJ�8S�7LPH��1HJRWLDWLQJ� WKH�%RUGHUV�EHWZHHQ�3UHVHQW�
3DVW�DQG�)XWXUH��*¶WWLQJHQ��*HUPDQ\��9DQGHQKRHFN�	�5XSUHFKW�������

/RW]�� $PDQGD� '��� DQG� 7LPRWK\� +DYHQV�� 8QGHUVWDQGLQJ� 0HGLD� ,QGXVWULHV�� �QG� HG�� 2[IRUG�� 2[IRUG
8QLYHUVLW\�3UHVV�������

/RYLQN��*HHUW5ߡ��HIOHFWLRQV�RQ�WKH�03��)RUPDW��,QWHUYLHZ�ZLWK�-RQDWKDQ�6WHUQHߢ��&RPSXWDWLRQDO�&XOWXUH�
QR������������KWWS���FRPSXWDWLRQDOFXOWXUH�QHW�DUWLFOH�UHIOHFWLRQV�RQ�WKH�PS��IRUPDW�

/XU\��&HOLD��DQG�1LQD�:DNHIRUG��,QWURGXFWLRQ��$�3HUSHWXDO�,QYHQWRU\��,Q�,QYHQWLYH�0HWKRGV��7KH�+DSSHQLQJ
RI�WKH�6RFLDO��HG��&HOLD�/XU\�DQG�1LQD�:DNHIRUGߙ�������/RQGRQ��5RXWOHGJH�������

/XU\��&HOLD��DQG�1LQD�:DNHIRUG��HGV��,QYHQWLYH�0HWKRGV��7KH�+DSSHQLQJ�RI�WKH�6RFLDO��/RQGRQ��5RXWOHGJH�
�����

0D��:HQMXDQ��DQG�6WHYHQ�6��:LOGPDQ2ߡ��QOLQH�$GYHUWLVLQJ�(FRQRPLFVߢ��,Q�+DQGERRN�RQ�WKH�(FRQRPLFV�RI
WKH�,QWHUQHW��HGLWHG�E\�-RKDQQHV�0��%DXHU�DQG�0LFKDHO�/DW]HUߙ����������&KHOWHQKDP��8.��(GZDUG�(OJDU�
�����

0DFKLQ��'DYLGߡ��%XLOGLQJ�WKH�:RUOGߞV�9LVXDO�/DQJXDJH��7KH�,QFUHDVLQJ�*OREDO�,PSRUWDQFH�RI�,PDJH�%DQNV
LQ�&RUSRUDWH�0HGLD�9ߢ�LVXDO�&RPPXQLFDWLRQ����QR�����������������GRLߙ�����������������������������

0DFNHQ]LH��$GULDQ��5LFKDUG�0LOOV��6WXDUW�6KDUSOHV��0DWWKHZ�)XOOHU��DQG�$QGUHZ�*RIIH\��'LJLWDO�6RFLRORJ\
LQ� WKH� )LHOG� RI� 'HYLFHV�� ,Q�5RXWOHGJH� ,QWHUQDWLRQDO� +DQGERRN� RI� WKH� 6RFLRORJ\� RI� $UW� DQG� &XOWXUH�� HG�
/DXULH�+DQTXLQHW�DQG�0LNH�6DYDJHߙ����������/RQGRQ��5RXWOHGJH�������

0DFNHQ]LH��$GULDQ��DQG�7KHR�9XUGXEDNLVߡ��&RGHV�DQG�&RGLQJV�LQ�&ULVLV��6LJQLILFDWLRQ��3HUIRUPDWLYLW\�DQG
([FHVV�7ߢ�KHRU\��&XOWXUH�	�6RFLHW\�����QR����������������GRLߙ���������������������������

0DF.HQ]LH�� 'RQDOG�� )DELDQ� 0XQLHVD�� DQG� /XFLD� 6LX�� HGV�� 'R� (FRQRPLVWV� 0DNH� 0DUNHWV"� 2Q� WKH
3HUIRUPDWLYLW\�RI�(FRQRPLFV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV�������

0¤KOHU��5RJHU��DQG�3DWULFN�9RQGHUDXߡ��'R�%RWV�+DYH�+XPDQ�)ULHQGV"�([SHULPHQWDO�0HWKRGV�IRU�6WXG\LQJ
$G�7HFK�,QIUDVWUXFWXUHVߢ��&XOWXUH�8QERXQG��������������������KWWSߙ������ZZZ�FXOWXUHXQERXQG�HS�OLX�VH�Y�
�D���FX��Y�D���SGI�

0DOLQRZVNL��%URQLVĂDZ��$UJRQDXWV�RI�WKH�:HVWHUQ�3DFLILF��$Q�$FFRXQW�RI�1DWLYH�(QWHUSULVH�DQG�$GYHQWXUH
LQ�WKH�$UFKLSHODJRV�RI�0HODQHVLDQ�1HZ�*XLQHD��/RQGRQ��5RXWOHGJH�	�.HJDQ�3DXO�������

0DQRYLFK�� /HY�� �HVLJQLQJ'ߡ DQG� /LYLQJ� ,QVWDJUDP� 3KRWRJUDSK\�� 7KHPHV�� )HHGV�� 6HTXHQFHV�� %UDQGLQJ�
)DFHV��%RGLHVߢ��,Q�,QVWDJUDP�DQG�&RQWHPSRUDU\�,PDJH��6HOI�SXEOLVKHG��������KWWS���PDQRYLFK�QHW�FRQWHQW
����SURMHFWV�����GHVLJQLQJ�DQG�OLYLQJ�LQVWDJUDP�SKRWRJUDSK\�LQVWDJUDPBERRNBSDUWB��SGI�



0DUUHV��1RRUWMH��'LJLWDO�6RFLRORJ\��7KH�5HLQYHQWLRQ�RI�6RFLDO�5HVHDUFK��&DPEULGJH��3ROLW\�3UHVV�������

0DUVKDOO�� /HH�� �VߞHW/ߝߡ .HHS�0XVLF� 6SHFLDO�� �Nߚ( 6SRWLI\ߞ�� 2Q�'HPDQG� 6WUHDPLQJ� DQG� WKH� &RQWURYHUV\
RYHU� $UWLVW� 5R\DOWLHVߢ�� &UHDWLYH� ,QGXVWULHV� -RXUQDO� ��� QR�� �� �������� ���ߙ����
GRL�������������������������������

0F*XLJDQ��/��� DQG�9��0DQ]HUROOH�� HGV��7KH�$XGLHQFH�&RPPRGLW\� LQ�D�'LJLWDO�$JH��5HYLVLWLQJ�D�&ULWLFDO
7KHRU\�RI�&RPPHUFLDO�0HGLD��1HZ�<RUN��3HWHU�/DQJ�������

0LFKDHO��0LNHߡ��$QHFGRWHߢ��,Q�,QYHQWLYH�0HWKRGV��7KH�+DSSHQLQJ�RI�WKH�6RFLDO��HGLWHG�E\�&HOLD�/XU\�DQG
1LQD�:DNHIRUGߙ��������/RQGRQ��5RXWOHGJH�������

0LVKUD��.LQVKXNߡ��$UFKLWHFWXUDO�2YHUKDXO��$G�6HUYLQJ�#�6SRWLI\�6FDOH�3ߢ�RZHU3RLQW�SUHVHQWDWLRQ�DW� WKH
4&RQ��/RQGRQ��8.��0DUFK����������KWWSV���ZZZ�VOLGHVKDUH�QHW�NLQVKXNP��TFRQ�ORQGRQ������DUFKLWHFWXUH�
RYHUKDXO�DG�VHUYLQJ�VSRWLI\�VFDOH�

0RQWIRUW��1LFNߡ��&RQWLQXRXV�3DSHU��7KH�(DUO\�0DWHULDOLW\�DQG�:RUNLQJV�RI�(OHFWURQLF�/LWHUDWXUH�3ߢ�DSHU
SUHVHQWHG� DW� WKH� 0RGHUQ� /DQJXDJH� $VVRFLDWLRQ� &RQYHQWLRQ�� 3KLODGHOSKLD�� 3$�� 'HFHPEHU� ����ߙ�� �����
KWWS���QLFNP�FRP�ZULWLQJ�HVVD\V�FRQWLQXRXVBSDSHUBPOD�KWPO�

0RUULV��-HUHP\�:DGHߡ��&XUDWLRQ�E\�&RGH��,QIRPHGLDULHV�DQG�WKH�'DWD�0LQLQJ�RI�7DVWHߢ��(XURSHDQ�-RXUQDO
RI�&XOWXUDO�6WXGLHV�����ߙ�����������������GRLߙ�����������������������������

0RUULV��-HUHP\�:DGH��6HOOLQJ�'LJLWDO�0XVLF��)RUPDWWLQJ�&XOWXUH��%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�
�����

0RUULV��-HUHP\�:DGH��DQG�'HYRQ�3RZHUVߡ��&RQWURO��&XUDWLRQ�DQG�0XVLFDO�([SHULHQFH�LQ�6WUHDPLQJ�0XVLF
6HUYLFHVߢ��&UHDWLYH�,QGXVWULHV�-RXUQDO����QR�����������������GRLߙ����������������������������������

1DGHU�� /DXUD�� �8Sߡ WKH� $QWKURSRORJLVW3ߚHUVSHFWLYHV� *DLQHG� IURP� 6WXG\LQJ� 8Sߢ�� ,Q� 5HLQYHQWLQJ
$QWKURSRORJ\��HGLWHG�E\�'HOO�+\PHV�����1ߙ�����HZ�<RUN��9LQWDJH�%RRNV�������

1DKRQ��.DULQH7ߡ��RZDUG�D�9LHZ�RI�3ODWIRUPV�DV�(FRV\VWHPV�3ߢ�DSHU�SUHVHQWHG�DWߡ�'LJLWDO�,PDJLQDULHVߢ��WKH
��WK�$VVRFLDWLRQ�RI�,QWHUQHW�5HVHDUFKHUV�&RQIHUHQFH��3KRHQL[��$=��2FWREHUߙ������������

1DNDPXUD��/LVD��&\EHUW\SHV��5DFH��(WKQLFLW\��DQG�,GHQWLW\�RQ�WKH�,QWHUQHW��1HZ�<RUN��5RXWOHGJH�������

1DSROL�� 3KLOLS�� DQG�5RE\Q�&DSODQ�� �K\�0HGLD�&RPSDQLHV:ߡ ,QVLVW�7KH\ߞUH�1RW�0HGLD�&RPSDQLHV��:K\
7KH\ߞUH�:URQJ��DQG�:K\�,W�0DWWHUVߢ��)LUVW�0RQGD\�����QR������������GRL���������IP�Y��L��������

3LFRW�� $UQROG�� DQG� 'RPLQLN� .�� +HJHU�� �RHV'ߡ WKH� ,QWHUQHW� 1HHG� D� 1HZ� &RPSHWLWLRQ� 3ROLF\"� $� *OREDO
3UREOHP�IURP�D�*HUPDQ�3RLQW�RI�9LHZߢ��,Q�(�0HUJLQJ�0HGLD��&RPPXQLFDWLRQ�DQG�WKH�0HGLD�(FRQRP\�RI
WKH� )XWXUH�� HGLWHG� E\� $[HO� =HUGLFN�� $UQROG� 3LFRW�� .ODXV� 6FKUDSH�� -HDQ�&ODXGH� %XUJHOPDQ�� 5RJHU
6LOYHUVWRQH��9DOHULH�)HOGPDQQ��&KULVWLDQ�:HUQLFN��DQG�&DUROLQ�:ROII������6�HUOLQ%�����ߙSULQJHU�������

3ODQWLQ�� -HDQ�&KULVWRSKH�� &DUO� /DJR]H�� 3DXO� 1�� (GZDUGV�� DQG� &KULVWLDQ� 6DQGYLJ�� �QIUDVWUXFWXUH,ߡ 6WXGLHV
0HHW�3ODWIRUP�6WXGLHV�LQ�WKH�$JH�RI�*RRJOH�DQG�)DFHERRN�1ߢ�HZ�0HGLD�	�6RFLHW\�����QR��������������ߙ�
�����GRL��������������������������

3RRYH\��0DU\�� �2Qߡ �7KH�/LPLWVߝ WR� )LQDQFLDOL]DWLRQߢߞ��'LDORJXHV� LQ�+XPDQ�*HRJUDSK\� ��� QR�� �� �������
������GRLߙ����������������������������

5LHGHU�� %HUQKDUG�� DQG� *XLOODXPH� 6LUH�� �RQIOLFWV&ߡ RI� ,QWHUHVW� DQG� ,QFHQWLYHV� WR� %LDV�� $�0LFURHFRQRPLF
&ULWLTXH� RI� *RRJOHߞV� 7DQJOHG� 3RVLWLRQ� RQ� WKH�:HE�1ߢ�HZ�0HGLD� 	� 6RFLHW\� ���� QR�� �� �������� ������ߙ�
GRL��������������������������

5RFKHW�� -HDQ�&KDUOHV�� DQG� -HDQ� 7LUROH�� �3ODWIRUPߡ &RPSHWLWLRQ� LQ� 7ZR�6LGHG� 0DUNHWVߢ�� -RXUQDO� RI� WKH
(XURSHDQ�(FRQRPLF�$VVRFLDWLRQ����QR������������������ߙ���GRL����������������������������



5RJHUV��5LFKDUG��'LJLWDO�0HWKRGV��&DPEULGJH��0$��0,7�3UHVV�������

5RVVLWHU�� 1HG�� 6RIWZDUH�� ,QIUDVWUXFWXUH�� /DERU�� $� 0HGLD� 7KHRU\� RI� /RJLVWLFDO� 1LJKWPDUHV�� /RQGRQ�
5RXWOHGJH�������

5RXVVHO��9LRODLQH��5HSUHVHQWLQJ�7DOHQW��+ROO\ZRRG�$JHQWV�DQG�WKH�0DNLQJ�RI�0RYLHV��&KLFDJR��8QLYHUVLW\
RI�&KLFDJR�3UHVV�������

5XHI��$QQHWWH��DQG�-RFKHQ�0DUNDUGߡ��:KDW�+DSSHQV�DIWHU�D�+\SH"�+RZ�&KDQJLQJ�([SHFWDWLRQV�$IIHFWHG
,QQRYDWLRQ�$FWLYLWLHV�LQ�WKH�&DVH�RI�6WDWLRQDU\�)XHO�&HOOV�7ߢ�HFKQRORJ\�$QDO\VLV�DQG�6WUDWHJLF�0DQDJHPHQW
��������������������GRLߙ������������������������������

5XSSHUW��(YHO\Q��-RKQ�/DZ��DQG�0LNH�6DYDJH5ߡ��HDVVHPEOLQJ�6RFLDO�6FLHQFH�0HWKRGV��7KH�&KDOOHQJH�RI
'LJLWDO�'HYLFHV�7ߢ�KHRU\��&XOWXUH�	�6RFLHW\�����QR����������������GRLߙ����������������������������

6DOJDQLN��0DWWKHZ�-��%LW�E\�%LW��6RFLDO�5HVHDUFK� LQ� WKH�'LJLWDO�$JH��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\
3UHVV�������

6DQGYLJ�� &KULVWLDQ�� DQG� (V]WHU� +DUJLWWDL�� +RZ� WR� 7KLQN� DERXW� 'LJLWDO� 5HVHDUFK�� ,Q� 'LJLWDO� 5HVHDUFK
&RQILGHQWLDO��7KH�6HFUHWV�RI�6WXG\LQJ�%HKDYLRU�2QOLQH�� HG��(V]WHU�+DUJLWWDL�DQG�&KULVWLDQ�6DQGYLJߙ������
&DPEULGJH��0$��0,7�3UHVV�������

6DQGYLJ��&KULVWLDQ��.HYLQ�+DPLOWRQ��.DUULH�.DUDKDOLRV��DQG�&HGULF�/DQJERUWߡ��:KHQ�WKH�$OJRULWKP�,WVHOI�,V
D� 5DFLVW�� 'LDJQRVLQJ� (WKLFDO� +DUP� LQ� WKH� %DVLF� &RPSRQHQWV� RI� 6RIWZDUHߢ�� ,QWHUQDWLRQDO� -RXUQDO� RI
&RPPXQLFDWLRQ����������������ߙ������KWWS���LMRF�RUJ�LQGH[�SKS�LMRF�DUWLFOH�YLHZ������

6DQWRV�� 5LFDUGR� 9LFH�� �\6SRWLIߡ� 3�3� 0XVLF� 6WUHDPLQJߢ�� 3RZHU3RLQW� SUHVHQWDWLRQ� DW� ,6(/� 7HFK� �����
/LVERQ��3RUWXJDO��0D\�����������KWWSV���ZZZ�VOLGHVKDUH�QHW�ULFDUGRYLFH�VSRWLI\�S�S�PXVLF�VWUHDPLQJ�

6DUUDIL�� $OL�� �RZ+ߡ �ߞDWD'ߝ 'ULYHV� 6SRWLI\ߢ�� 3RZHU3RLQW� SUHVHQWDWLRQ� DW� WKH� 6WRFNKROP� 6FKRRO� RI
(QWUHSUHQHXUVKLS�� 6WRFNKROP�� 6ZHGHQ�� $XJXVW� ���� ������ KWWSV���ZZZ�VOLGHVKDUH�QHW�DOLVDUUDIL��KRZ�GDWD�
GULYHV�VSRWLI\�

6FK¤IHU�� 0LUNR� 7RELDV�� DQG� .DULQ� YDQ� (V�� HGV�� 7KH� 'DWDILHG� 6RFLHW\�� 6WXG\LQJ� &XOWXUH� WKURXJK� 'DWD�
$PVWHUGDP��$PVWHUGDP�8QLYHUVLW\�3UHVV�������

6FKDUII�� &KULVWLQD�� �7KHߡ 3V\FKLF� /LIH� RI� 1HROLEHUDOLVP�� 0DSSLQJ� WKH� &RQWRXUV� RI� (QWUHSUHQHXULDO
6XEMHFWLYLW\�7ߢ�KHRU\��&XOWXUH�	�6RFLHW\�����QR�����������������GRLߙ�����������������������������

6HDYHU��1LFNߡ��$OJRULWKPLF�5HFRPPHQGDWLRQV�DQG�6\QDSWLF�)XQFWLRQVߢ��/LPQ��QR������������KWWSV���OLPQ�LW
�DUWLFOHV�DOJRULWKPLF�UHFRPPHQGDWLRQV�DQG�V\QDSWLF�IXQFWLRQV��

6HDYHU�� 1LFN�� �RPSXWHUV&ߡ DQG� 6RFLRFXOWXUDO� $QWKURSRORJ\ߢ�� 6DYDJH� 0LQGV�� 1RWHV� DQG� 4XHULHV� LQ
$QWKURSRORJ\� �EORJ��� 0D\� ���� ������ KWWSV���VDYDJHPLQGV�RUJ������������FRPSXWHUV�DQG�VRFLRFXOWXUDO�
DQWKURSRORJ\��

6HDYHU��1LFN6ߡ��WXG\LQJ�8S��7KH�(WKQRJUDSK\�RI�7HFKQRORJLVWVߢ��(WKQRJUDSK\�0DWWHUV��0DUFK����������
KWWSV���HWKQRJUDSK\PDWWHUV�QHW�EORJ������������VWXG\LQJ�XS��

6HWW\��9LQD\��*XQQDU�.UHLW]��5RPDQ�9LWHQEHUJ��0DDUWHQ�YDQ�6WHHQ��*XLGR�8UGDQHWD��DQG�6WDIIDQ�*LP¥NHU�
Q�3URFHHGLQJV�RI�WKH��WK�$&0�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�'LVWULEXWHG,�ߢ�\7KH�+LGGHQ�3XE�6XE�RI�6SRWLIߡ
(YHQW�%DVHG�6\VWHPV��'(%6�����1ߙ��������ߞ�HZ�<RUN��$&0��������GRL�������������������������

6N¥JHE\�� -¶UJHQ�� �6ORZߡ DQG� )DVW� 0XVLF� 0HGLD�� &RPSDULQJ� 9DOXHV� RI� &DVVHWWHV� DQG� 3OD\OLVWVߢ�
7UDQVIRUPDWLRQV�� QR�� ��� �������� KWWS���ZZZ�WUDQVIRUPDWLRQVMRXUQDO�RUJ�ZS�FRQWHQW�XSORDGV��������
�6NDJHE\B7UDQV���SGI�

6NHJJV��%HYHUOH\�� DQG�6LPRQ�<XLOO�� �DSLWDO�([SHULPHQWDWLRQ�ZLWK�3HUVRQ�D�)RUPDWLRQ&ߡ�+RZ�)DFHERRNߞV



0RQHWL]DWLRQ� 5HILJXUHV� WKH� 5HODWLRQVKLS� EHWZHHQ� 3URSHUW\�� 3HUVRQKRRG� DQG� 3URWHVWߢ�� ,QIRUPDWLRQ�
&RPPXQLFDWLRQ�	�6RFLHW\�����QR�������������ߙ�������GRL����������������;��������������

6PLWK�� 0LFKDHO� '��� DQG� 5DKXO� 7HODQJ�� 6WUHDPLQJ�� 6KDULQJ�� 6WHDOLQJ�� %LJ� 'DWD� DQG� WKH� )XWXUH� RI
(QWHUWDLQPHQW��&DPEULGJH��0$��0,7�3UHVV�������

6QLFNDUV�� 3HOOH�� �0RUHߡ 0XVLF� ,V� %HWWHU� 0XVLFߢ�� ,Q� %XVLQHVV� ,QQRYDWLRQ� DQG� 'LVUXSWLRQ� LQ� WKH� 0XVLF
,QGXVWU\�� HGLWHG� E\� 3DWULN� :LNVWU¶P� DQG� 5REHUW� 'H)LOOLSSL�� �������ߙ� &KHOWHQKDP�� 8.�� (GZDUG� (OJDU�
�����

6QLFNDUV�� 3HOOH�� �0RUHߡ RI� WKH� 6DPH2ߚQ� 6SRWLI\� 5DGLRߢ��&XOWXUH� 8QERXQG� ��� QR�� �� �������� ����ߙ���
GRL���������FX�������������������

6QLFNDUV��3HOOH��DQG�5RJHU�0¤KOHU6ߡ��SRWL%RW7ߚXULQJ�7HVWLQJ�6SRWLI\ߢ��'LJLWDO�+XPDQLWLHV�4XDUWHUO\� ���
QR�����������

6UQLFHN��1LFN��3ODWIRUP�&DSLWDOLVP��&DPEULGJH��3ROLW\�3UHVV�������

6WDURVLHOVNL��1LFROH�� �8�L[HG�)ORZ(ߡQGHUVHD�&DEOHV� DV�0HGLD� ,QIUDVWUXFWXUHVߢ�� ,Q�6LJQDO� 7UDIILF��&ULWLFDO
6WXGLHV� RI� 0HGLD� ,QIUDVWUXFWXUHV�� HGLWHG� E\� /LVD� 3DUNV� DQG� 1LFROH� 6WDURVLHOVNL�� ����ߙ�� 6SULQJILHOG�
8QLYHUVLW\�RI�,OOLQRLV�3UHVV�������

6WHUQH��-RQDWKDQ��03���7KH�0HDQLQJ�RI�D�)RUPDW��'XUKDP��1&��'XNH�8QLYHUVLW\�3UHVV�������

6WULSKDV��7HGߡ��$OJRULWKPLF�&XOWXUHߢ��(XURSHDQ�-RXUQDO�RI�&XOWXUDO�6WXGLHV�����QRVߙ�������������������ߙ�
GRL��������������������������

7HUUDQRYD��7L]LDQD��1HWZRUN�&XOWXUH��3ROLWLFV�IRU�WKH�,QIRUPDWLRQ�$JH��$QQ�$UERU��0,��3OXWR�3UHVV�������

7HUUDQRYD��7L]LDQD1ߡ��HZ�(FRQRP\��)LQDQFLDOL]DWLRQ�DQG�6RFLDO�3URGXFWLRQ�LQ�WKH�:HEߢ������,Q�&ULVLV�LQ�WKH
*OREDO� (FRQRP\�� )LQDQFLDO� 0DUNHWV�� 6RFLDO� 6WUXJJOHV�� DQG� 1HZ� 3ROLWLFDO� 6FHQDULRV�� HGLWHG� E\� $QGUHD
)XPDJDOOL�DQG�6DQGUR�0H]]DGUDߙ����������/RV�$QJHOHV��6HPLRWH[W�H��������

7RZVH��5XWKߡ��(FRQRPLFV�RI�0XVLF�3XEOLVKLQJ��&RS\ULJKW�DQG�WKH�0DUNHWߢ��-RXUQDO�RI�&XOWXUDO�(FRQRPLFV
����QR�����������������GRLߙ������������V�����������������

7RZVH��5XWK�� DQG�&KULVWLDQ�+DQGNH�� HGV��+DQGERRN�RQ� WKH�'LJLWDO�&UHDWLYH�(FRQRP\��&KHOWHQKDP��8.�
(GZDUG�(OJDU�������

7VHQJ��(P\��DQG�.\OH�(LVFKHQ7ߡ��KH�*HRJUDSK\�RI�&\EHUVSDFH�0ߢ��&�-RXUQDO����QR������������KWWS���ZZZ
�MRXUQDO�PHGLD�FXOWXUH�RUJ�DX���������JHRJUDSK\�SKS�

7VLQJ�� $QQD� /RZHQKDXSW�� )ULFWLRQ�� $Q� (WKQRJUDSK\� RI� *OREDO� &RQQHFWLRQ�� 3ULQFHWRQ�� 1-�� 3ULQFHWRQ
8QLYHUVLW\�3UHVV�������

7XULQJ�� $ODQ� 0�� �RPSXWLQJ&ߡ 0DFKLQHU\� DQG� ,QWHOOLJHQFHߢ�� 0LQG� ���� QR�� ���� �������� ����ߙ���
GRL���������PLQG�/,;���������

7XUQHU��)UHG��)URP�&RXQWHUFXOWXUH�WR�&\EHUFXOWXUH��6WHZDUW�%UDQG��WKH�:KROH�(DUWK�1HWZRUN��DQG�WKH�5LVH
RI�'LJLWDO�8WRSLDQLVP��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�������

7XURZ��-RVHSK��7KH�'DLO\�<RX��+RZ�WKH�1HZ�$GYHUWLVLQJ�,QGXVWU\�,V�'HILQLQJ�<RXU�,GHQWLW\�DQG�<RXU�:RUWK�
1HZ�+DYHQ��&7��<DOH�8QLYHUVLW\�3UHVV�������

8ULFFKLR�� :LOOLDP�� +LVWRULFL]LQJ� 0HGLD� LQ� 7UDQVLWLRQ�� ,Q� 5HWKLQNLQJ� 0HGLD� &KDQJH�� 7KH� $HVWKHWLFV� RI
7UDQVLWLRQ��HG��'DYLG�7KRUEXUQ�DQG�+HQU\�-HQNLQVߙ��������&DPEULGJH��0$��0,7�3UHVV�������

9DQ� 'LMFN�� -RV©�� 7KH� &XOWXUH� RI� &RQQHFWLYLW\�� $� &ULWLFDO� +LVWRU\� RI� 6RFLDO� 0HGLD�� 1HZ� <RUN�� 2[IRUG
8QLYHUVLW\�3UHVV�������



9DQ� 6FKLH�� *HUZLQ�� ,UHQH� :HVWUD�� DQG� 0LUNR� 7RELDV� 6FK¤IHU�� *HW� <RXU� +DQGV� 'LUW\�� (PHUJLQJ� 'DWD
3UDFWLFHV�DV�&KDOOHQJH�IRU�5HVHDUFK�,QWHJULW\��,Q�7KH�'DWDILHG�6RFLHW\��6WXG\LQJ�&XOWXUH�WKURXJK�'DWD��HG�
0LUNR�7RELDV�6FK¤IHU�DQG�.DULQ�YDQ�(Vߙ����������$PVWHUGDP��$PVWHUGDP�8QLYHUVLW\�3UHVV�������

9RQGHUDX�� 3DWULFN�� �KHUH:ߝߡ ,GHDV� $UH� )UHHߞ�� 6FLHQWLILF� .QRZOHGJH� LQ� WKH� $OJRULWKP� (FRQRP\�0ߢ�HGLD
)LHOGV�-RXUQDO��QR�������������KWWS���PHGLDILHOGVMRXUQDO�VTXDUHVSDFH�FRP�ZKHUH�LGHDV�DUH�IUHH��

9RQGHUDX��3DWULFN7ߡ��KH�3ROLWLFV�RI�&RQWHQW�$JJUHJDWLRQ�7ߢ�HOHYLVLRQ�	�1HZ�0HGLD�����QR�����������ߙ����
�����GRL��������������������������

9RQGHUDX�� 3DWULFN�� �7KHߡ 9LGHR� %XEEOH�� 0XOWLFKDQQHO� 1HWZRUNV� DQG� WKH� 7UDQVIRUPDWLRQ� RI� <RX7XEHߢ�
&RQYHUJHQFH�����QR�����������������GRLߙ�����������������������������

9RQGHUDX�� 3DWULFN�� �7KHߡ 6SRWLI\� (IIHFW�� 'LJLWDO� 'LVWULEXWLRQ� DQG� )LQDQFLDO� *URZWKߢ�� 7HOHYLVLRQ� 	� 1HZ
0HGLD��3XEOLVKHG�DKHDG�RI�SULQW��1RYHPEHU�����������GRL��������������������������

9RQGHUDX��3DWULFN7ߡ��HFKQRORJ\�DQG�/DQJXDJH��RU��+RZ�WR�$SSO\�0HGLD�,QGXVWULHV�5HVHDUFK"ߢ�,Q�$SSOLHG
0HGLD�6WXGLHV��HGLWHG�E\�.LUVWHQ�2VWKHUU��1HZ�<RUN��5RXWOHGJH��������LQ�SUHVV��

9RQGHUDX�� 3DWULFN�� �FFHVV$ߡ DQG�0LVWUXVW� LQ�0HGLD� ,QGXVWULHV� 5HVHDUFKߢ�� ,Q�0DNLQJ�0HGLD�� 3URGXFWLRQ�
3UDFWLFHV�DQG�3URIHVVLRQV��HGLWHG�E\�0DUN�'HX]H�DQG�0LUMDP�3UHQJHU��$PVWHUGDP��$PVWHUGDP�8QLYHUVLW\
3UHVV��������LQ�SUHVV��

:DHOEURHFN�� 3DWULFN�� �LJLWDO'ߡ 0XVLFߢ�� ,Q�+DQGERRN� RQ� WKH� 'LJLWDO� &UHDWLYH� (FRQRP\�� HGLWHG� E\� 5XWK
7RZVH�DQG�&KULVWLDQ�+DQGNH�������ߙ���&KHOWHQKDP��8.��(GZDUG�(OJDU�������

:HOWHYUHGH��(VWKHU��$QQH�+HOPRQG��DQG�&DUROLQ�*HUOLW]7ߡ��KH�3ROLWLFV�RI�5HDO�7LPH��$�'HYLFH�3HUVSHFWLYH
RQ� 6RFLDO�0HGLD� 3ODWIRUPV� DQG� 6HDUFK�(QJLQHV�7ߢ�KHRU\��&XOWXUH�	�6RFLHW\� ���� QR�� �� �������� ����ߙ���
GRL��������������������������
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:\DWW�� 6DOO\�� ��DQJHU'ߡ 0HWDSKRUV� DW� :RUN� LQ� (FRQRPLFV�� *HRSK\VLRORJ\�� DQG� WKH� ,QWHUQHWߢ�� 6FLHQFH�
7HFKQRORJ\�	�+XPDQ�9DOXHV���������������������GRLߙ�����������������������������
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