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7KH�([SRUW�6FDQ�

�

'DDQ�=XOW�DQG�)ORULV�YDQ�5XWK�
�

6XPPDU\���

6WDWLVWLFV� 1HWKHUODQGV� KDV� GHYHORSHG� D� QHZ� W\SH� RI� DQDO\WLFDO� WRRO� IRU�

HFRQRPLF� DQDO\VLV�� ,WV� JRDO� LV� WR� JLYH� HDUO\� ZDUQLQJ� RI� GHYHORSPHQWV�
LQIOXHQFLQJ� 'XWFK� H[SRUWV�� 7KH� FHQWUDO� LGHD� LV� WR� IRFXV� RQ� WKH� GHPDQG� IRU�

'XWFK� H[SRUWV� E\� LGHQWLI\LQJ� WKH� PRVW� UHOHYDQW� VHFWRUV� RI� WKH� PDLQ� WUDGLQJ�

SDUWQHUV�� 7KH� GHYHORSPHQWV� LQ� WKHVH� VHFWRUV� DUH� PRQLWRUHG� XVLQJ� VHOHFWHG�

VLJQDOOLQJ� LQGLFDWRUV�ZLWK�D� OHDGLQJ� FKDUDFWHU�� ,Q� WKLV� V\VWHP�� RQO\� UHOHYDQW�
VHQWLPHQW� LQGLFDWRUV�DUH�XVHG��PRVWO\�SURGXFWLRQ�H[SHFWDWLRQV� IURP� WKH�'*�

(&),1�VHQWLPHQW�VXUYH\V��7KH�DJJUHJDWH�RI�WKH�LQGLFDWRUVHW�LV� OHDGLQJ�ZKHQ�

FRPSDUHG�WR�WKH�JURZWK�UDWH�RI�'XWFK�H[SRUWV��7KH�FRQVWUXFWLRQ�RI�WKH�V\VWHP�

DQG� WKH� SUHVHQWDWLRQ� RI� WKH� LQGLFDWRUV� UHVXOWV� LQ� LPSRUWDQW� DGGLWLRQDO�

DQDO\WLFDO� SURSHUWLHV�� 7KH� V\VWHP� WDNHV� WKH� IRUP� D� VLQJOH� YLVXDOLVDWLRQ� LQ�
ZKLFK� WKH� FRPSRQHQW� LQGLFDWRUV� DUH� LQGLYLGXDOO\� VKRZQ�� ZLWK� D� UREXVW�

DOJRULWKP�EDVHG�FKDUDFWHULVDWLRQ�RI� WKHLU�GHYHORSPHQW��7KLV�DOORZV� WKH�XVHU�

WR� VHH� KRZ� �EURDGO\�� REVHUYHG� GHYHORSPHQWV� DUH� GLIIXVHG� DPRQJ� FRXQWULHV�

DQG� LQGXVWULHV�� 7KLV� DOVR� UHVXOWV� LQ� LQFUHDVHG�HDUO\�ZDUQLQJ�FDSDELOLWLHV�� DV�
FKDQJHV�LQ�GHYHORSPHQW�LQ�LQGLYLGXDO�LQGXVWULHV�DUH�LPPHGLDWHO\�YLVLEOH��

.H\ZRUGV��%XVLQHVV�F\FOHV��OHDGLQJ�LQGLFDWRUV��VHQWLPHQW�LQGLFDWRUV��H[SRUWV��

WUDGH��SURGXFWLRQ�H[SHFWDWLRQV�

�



�

��� ,QWURGXFWLRQ�
�

3ROLF\PDNHUV� DQG� DQDO\VWV� UHTXLUH� DFFXUDWH� LQIRUPDWLRQ� RQ� FXUUHQW� DQG� IXWXUH�
HFRQRPLF� GHYHORSPHQWV�� ,Q� WKH� SDVW� GHFDGHV�� D� ZKROH� UDQJH� RI� LQGLFDWRUV� DQG�
HFRQRPHWULF� WHFKQLTXHV� KDYH� EHHQ� GHYHORSHG� WR� PHHW� WKHVH� QHHGV�� 6HQWLPHQW� RU�
FRQILGHQFH� LQGLFDWRUV�� OLNH� WKH� SURGXFHU� DQG� FRQVXPHU� VXUYH\V�� DV� UHSRUWHG�E\� WKH�
'LUHFWRUDWH�*HQHUDO�(XURSHDQ�&RPPLVVLRQ�RI�(FRQRPLF�DQG�)LQDQFLDO�$IIDLUV��'*�
(&),1��� SOD\� DQ� LPSRUWDQW� UROH� LQ� DQDO\VLQJ� FXUUHQW� DQG� QHDU�WHUP� HFRQRPLF�
FRQGLWLRQV��7KHVH�FDQ�DOVR�EH�XVHG�IRU�DFFXUDWH�DVVHVVPHQWV�RI�WKH�FXUUHQW�VWDQFH�RI�
WKH� EXVLQHVV� F\FOH�� WKXV� \LHOGLQJ� LQVLJKW� LQWR�PHGLXP�WHUP� GHYHORSPHQWV� DV�ZHOO��
/HDGLQJ�LQGLFDWRUV��DV�SURGXFHG�E\�IRU�H[DPSOH�WKH�2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�
RSHUDWLRQ� DQG�'HYHORSPHQW� �2(&'�� DQG� WKH� FRQIHUHQFH�ERDUG�� DUH� FRQVWUXFWHG� WR�
SLFN�XS�VLJQDOV�RI�UHOHYDQW�IXWXUH�GHYHORSPHQWV�DV�VRRQ�DV�WKHVH�EHFRPH�YLVLEOH�LQ�
HFRQRPLF� LQGLFDWRUV�� )RU� D� VPDOO� RSHQ� HFRQRP\� DV� 7KH� 1HWKHUODQGV�� HDUO\�
LQIRUPDWLRQ�RQ�H[SRUW�GHYHORSPHQWV�LV�FUXFLDO��

)RU�WKLV�UHDVRQ��6WDWLVWLFV�1HWKHUODQGV�KDV�GHYHORSHG�WKH�H[SRUW�VFDQ��(6��LQGLFDWRU��
,W� GLIIHUV� LQ� VHYHUDO� FUXFLDO� DVSHFWV� IURP� PRVW� WUDGLWLRQDO� OHDGLQJ� DQG� VHQWLPHQW�
EDVHG� LQGLFDWRUV��0RVW� FRPSRVLWH� �OHDGLQJ�� LQGLFDWRUV� IRFXV� RQ� JHQHUDO� HFRQRPLF�
FRQGLWLRQV�� WKRXJK�WKHUH�DUH� LQWHUHVWLQJ�H[FHSWLRQV�VXFK�DV� WKH�&RQIHUHQFH�%RDUG¶V�
HPSOR\PHQW�WUHQGV�LQGH[��VHYHUDO�RI�WKH�(FRQRPLF�&\FOH�5HVHDUFK�,QVWLWXWH��(&5,��
LQGLFDWRUV��LQ�SDUWLFXODU�LWV�OHDGLQJ�LQGLFDWRU�IRU�H[SRUWV�EXW�DOVR�WKHLU�IXWXUH�LQIODWLRQ�
JDXJH�� DQG� ILQDOO\�6WDWLVWLFV�1HWKHUODQGV¶�YDFDQF\� LQGLFDWRU� �YDQ�5XWK�	�:HNNHU��
�������7ZR�IXQGDPHQWDO�FRQFHSWV�OLH�DW�WKH�IRXQGDWLRQ�RI�WKH�([SRUW�6FDQ��)LUVW�DQG�
PRVW�LPSRUWDQW�WKH�GHPDQG�SXOO�DSSURDFK��7KH�EDVLF�LGHD�LV�WKDW�WKH�GHYHORSPHQW�RI�
'XWFK� ([SRUWV� LV� GULYHQ� E\� FKDQJHV� LQ� GHPDQG� IURP� WKH� PDLQ� FRVWXPHUV�� 7KXV�
PRQLWRULQJ� WKH�GHYHORSPHQWV� LQ� WKH�PDLQ�H[SRUW�PDUNHWV� VKRXOG�\LHOG� LQIRUPDWLRQ�
RQ��QHDU��IXWXUH�H[SRUW�GHYHORSPHQWV��7KLV�LV�GRQH�E\�XVLQJ�D�VLJQDOV�DSSURDFK��WKH�
VHFRQG�IXQGDPHQWDO�FRQFHSW�RI�WKH�(6��)RU�HDFK�LQGLYLGXDO�H[SRUW�PDUNHW�D�OHDGLQJ�
LQGLFDWRU� LV�VHOHFWHG�DQG�PRQLWRUHG�VHSDUDWHO\� IRU�VLJQDOV�RI�FRPLQJ�FKDQJHV��7KLV�
VWUXFWXUHG� DSSURDFK� \LHOGV� PRUH� PHDQLQJIXO� DQG� GHWDLOHG� LQIRUPDWLRQ� WKDQ� D�
VWDQGDUG�FRPSRVLWH�LQGLFDWRU���

([SRUW�LQGLFDWRUV�DUH�LPSRUWDQW�EHFDXVH�QRZDGD\V��LQ�PDQ\�FRXQWULHV��WKH�EXVLQHVV�
F\FOH� LV�YHU\�PXFK�GHWHUPLQHG�E\� WKHLU� H[SRUW�GHYHORSPHQWV� DQG�GHYHORSPHQWV� LQ�
ZRUOG� WUDGH��7KLV�PHDQV� WKDW� DFFXUDWH� DQG�TXLFN� LQIRUPDWLRQ�RQ� WUHQGV� LQ� WUDGH� LV�
FUXFLDO�IRU�SROLF\�PDNHUV�DQG�EXVLQHVV�DOLNH��HVSHFLDOO\�DV�WUDGH�KDV�EHHQ�VKRZQ�WR�
EH� YHU\� VHQVLWLYH� WR� WKH� HFRQRPLF� FOLPDWH�� +RZHYHU�� WKHUH� LV� QR� FRQVHQVXV� RQ� D�
VLQJOH� FOHDU�FXW� RSWLPDO� DSSURDFK� IRU� PRQLWRULQJ� WUDGH�� $Q� REYLRXV� DQG� H[LVWLQJ�
H[DPSOH�RI�WUDGH�PRQLWRULQJ�LV�WKH�PRQWKO\�ZRUOG�WUDGH�VWDWLVWLFV�DV�SURYLGHG�E\�7KH�
1HWKHUODQGV�%XUHDX�IRU�(FRQRPLF�3ROLF\�$QDO\VLV��&3%���ZKLFK�SURYLGHV�PRQWKO\�
GDWD�RQ�WRWDO�ZRUOG�WUDGH��7KLV�KLJKO\�DJJUHJDWHG�VWDWLVWLF�SURYLGHV�XV�ZLWK�D�TXLFN�
JODQFH�RQ�WKH�FXUUHQW�VWDWH�RI�ZRUOG�WUDGH��+RZHYHU��WKLV�OHYHO�RI�DJJUHJDWLRQ�FRPHV�



�

DW� D� SULFH�� VLQFH� WKH� VWDWLVWLF� LV� ODUJHO\� GHSULYHG� RI� HFRQRPLF� PHDQLQJ�� ,Q� RWKHU�
ZRUGV��LW�GRHV�QRW�WHOO�XV�ZK\�ZRUOG�WUDGH�LV�DV�LW�LV�RU�DFWV�DV�LW�DFWV�

7KH�GHVLUH�WR�XQGHUVWDQG��PRQLWRU�DQG�SUHGLFW�ZRUOG�WUDGH�LV�QRW�QHZ��)RU�LQVWDQFH��
DOUHDG\�LQ�������7LQEHUJHQ�LQWURGXFHG�KLV�JUDYLW\�PRGHO�WKDW�VHUYHG�WR�GHVFULEH�DQG�
DQDO\VH�JOREDO�WUDGH�IORZV��1RZDGD\V��ZRUOG�WUDGH�DQDO\VHV�JHQHUDOO\�EHORQJ�WR�WKH�
UHDOPV� RI� HFRQRPHWULFV� DQG� PDWKHPDWLFDO� HFRQRPLFV�� +RZHYHU�� LQ� JHQHUDO� WKHVH�
DQDO\VHV�DUH�KLJKO\�VRSKLVWLFDWHG�DQG�QRW�YHU\�WUDQVSDUHQW��DV�LOOXVWUDWHG�E\�WKH������
HTXDWLRQV� WKDW� EHORQJ� WR� WKH� 6$)),(5� ,,� PRGHO� WKDW� LV� FXUUHQWO\� LQ� XVH� DQG�
GHYHORSHG� E\� &3%� �������� 0RUHRYHU�� WKHVH� VRSKLVWLFDWHG� PRGHOV�� DV� DSSOLHG� E\�
SXEOLF� IRUHFDVWLQJ� DJHQFLHV�� GLG� QRW� IRUHVHH� WKH� JUHDW� FROODSVH� LQ�ZRUOG� WUDGH� WKDW�
RFFXUUHG� DW� WKH� HQG� RI� ����� �%DOGZLQ�� ������� $Q� LPSRUWDQW� UHDVRQ� LV� WKDW� WKHVH�
PRGHOV� GLG� QRW� FRQVLGHU� µVRIW¶� YDULDEOHV� VXFK� DV� �ILQDQFLDO�� VHQWLPHQWV� �%DOGZLQ��
������DQG�WKH�KLJK�OHYHO�RI�LQWHJUDWLRQ�DQG�V\QFKURQL]DWLRQ�RI�JOREDO�VXSSO\�FKDLQV�
�$UDXMR�� ������� 7KHVH� VKRUWFRPLQJV� FUHDWH� SUHFHGHQFH� IRU� RWKHU�� PRUH� EDVLF�
DSSURDFKHV� ZKHUH� VLPSOLFLW\�� WUDQVSDUHQF\� DQG� VHQWLPHQW�ILQDQFLDO�RWKHU� �H�J��
LQWHUQHW� VHDUFK� EHKDYLRXU�� YDULDEOHV� DUH� PRUH� SURPLQHQW�� 7KH� (6� XVHV� VXFK� VRIW�
YDULDEOHV� ZLWK� WKH� DLP� RI� FRQVWUXFWLQJ� DQ� LQGLFDWRU� WKDW� FRQWDLQV� LQIRUPDWLRQ� RQ�
�QHDU��IXWXUH�GHYHORSPHQWV�ZKLOH�EHLQJ�HFRQRPLFDOO\�PHDQLQJIXO��

,Q�WKH�UHPDLQLQJ�RI�WKLV�SDSHU�ZH�ILUVW�GLVFXVV�WKH�(6�FRQFHSW�LQ�IXUWKHU�GHWDLO��1H[W�
ZH�DSSO\�WKH�(6�WR�7KH�1HWKHUODQGV�DQG�ZH�HYDOXDWH�LWV�SHUIRUPDQFH�ZLWK�UHVSHFW�WR�
WKH� UHVXOWLQJ�(6� LQGLFDWRUVHW�� )LQDOO\��ZH� LQWURGXFH�D� YLVXDOLVDWLRQ� WRRO� �ZKLFK�ZH�
FRQVLGHU� DQ� LPSRUWDQW� FRPSRQHQW� RI� WKH� (6�� WKDW� DLPV� WR� VKRZ� WKH� (6� LQ� DQ�
HFRQRPLFDOO\�PHDQLQJIXO�ZD\��VHH�ILJXUH���WR�JHW�DQ�LGHD�RI�WKLV�YLVXDOLVDWLRQ���

�

��� 7KH�([SRUW�6FDQ�&RQFHSW�
�

7KH� (6�FRQFHSW� FDQ� EH� YLHZHG� DV� D� JHQHUDO� WHFKQLTXH� WKDW� DLPV� WR� LGHQWLI\�
DSSURSULDWH��OHDGLQJ��LQGLFDWRUV�IRU�D�FRXQWU\¶V�H[SRUW�IORZ�YLD�D�VWUXFWXUHG�DSSURDFK�
DQG�WKHQ�WR�H[WUDFW�UHOHYDQW�VLJQDOV�RI�IXWXUH�GHYHORSPHQWV��7KH�UHVXOWLQJ�LQGLFDWRUV�
VKRXOG� DOORZ� RQH� WR� PRQLWRU� GHYHORSPHQWV� LQIOXHQFLQJ� WKH� H[SRUW� IORZ� LQ� DQ�
HFRQRPLFDOO\� PHDQLQJIXO� DQG� LQVLJKWIXO� ZD\��:LWK� PHDQLQJIXO� DQG� LQVLJKWIXO� ZH�
PHDQ� WKDW� WKH� UHVXOW� LV� UHODWLYHO\� QRQ�WHFKQLFDO� DQG� HDV\� WR� LQWHUSUHW� XVLQJ� EDVLF�
HFRQRPLF� LQVLJKWV�� 7KLV� LV� LPSRUWDQW�� DV� WKH� DLP� RI� WKH� (6� LV� WR� FRQVWUXFW� D�
PRQLWRULQJ�V\VWHP�WKDW�LV�DEOH�WR�VHUYH�D�EURDG�DXGLHQFH�DQG�\LHOG�ULFK�LQIRUPDWLRQ��
,Q� RUGHU� WR� DVVXUH� WKLV�� WKH�(6� FRQVLVWV� RI� WZR� LQGHSHQGHQW� FRPSRQHQWV��7KH� ILUVW�
�PRUH�WHFKQLFDO��FRPSRQHQW�LV�D�GHWHFWLRQ�PHWKRG��([SRUW�6FDQ�'HWHFWLRQ�0HWKRG��
(6'0��WKDW�DLPV�WR�LGHQWLI\�WKH�PDLQ�FXVWRPHUV��RU�PDUNHWV�IRU�D�FRXQWU\¶V�H[SRUWV�
�L�H�� WKH� ILUVW� µVFDQ¶��� ,Q� JHQHUDO�� WKLV�ZLOO� UHVXOW� LQ� LGHQWLI\LQJ� WKH�PRVW� LPSRUWDQW�
GHVWLQDWLRQ�VHFWRUV�LQ�DQ�H[SRUWLQJ�FRXQWU\¶V�PDLQ�WUDGLQJ�SDUWQHUV��7KHVH�HQG�XVHUV�
DUH� WKHQ� OLQNHG� WR� OHDGLQJ� LQGLFDWRUV� WKDW� PRQLWRU� GHYHORSPHQWV� ZLWKLQ� WKHVH�
FRXQWU\�VHFWRU�FRPELQDWLRQV��&RQVHFXWLYHO\��WKH�VHWXS�RI�WKH�V\VWHP�LV�RSWLPLVHG�E\�
DQDO\VLQJ� WKH� UHODWLRQ� EHWZHHQ� VLJQDOV� RI� LQGLYLGXDO� LQGLFDWRUV� DQG� PRUH� JHQHUDO�



�

GHYHORSPHQWV��,Q�WKH�FDVH�VWXG\�ZH�SUHVHQW�LQ�WKH�QH[W�VHFWLRQ�RI�WKLV�SDSHU�ZH�ZLOO�
OLPLW�RXUVHOYHV�WR�XVLQJ�VHQWLPHQW�YDULDEOHV�DV�WKH�OHDGLQJ�LQGLFDWRUV��7KLV�LV�SDUWO\�
GXH�WR�WLPH�FRQVLGHUDWLRQV��EXW�DOVR�EHFDXVH�RI�WKH�H[FHOOHQW�VWDWLVWLFDO�SURSHUWLHV�RI�
VHQWLPHQW�LQGLFDWRUV��6RPH�SRVVHVV�WKH�UHTXLUHG�OHDGLQJ�FKDUDFWHU��DQG�WKHVH�DUH�WKHQ�
DYDLODEOH�DW�D�PRQWKO\�IUHTXHQF\��ZLWK�OLWWOH�RU�QR�SXEOLFDWLRQ�ODJ��DQG�DOO�DUH�IUHH�RI�
GDWD� UHYLVLRQV��0RUHRYHU�� WKH\� WHQG� WR�KDYH�D�FOHDU�DQG�HDV\� WR� LQWHUSUHW�PHDQLQJ��
PDNLQJ� WKH� V\VWHP� PRUH� XVHIXO� WR� WKH� XVHU�� +RZHYHU�� GHVSLWH� WKHVH� H[FHOOHQW�
SURSHUWLHV� LW�PLJKW�EH� WKDW�EHWWHU�� L�H��PRUH� OHDGLQJ��PRQLWRULQJ�YDULDEOHV� FRXOG�EH�
IRXQG���

7KH�VLJQDOOLQJ�LQGLFDWRUV�FDQ�EH�H[SHFWHG�WR�OHDG�H[SRUW�VXE�IORZ�GHYHORSPHQWV�DQG�
FDQ� WKHUHIRUH� VHUYH� DV� LQSXW� IRU� DQ�(6� FRPSRVLWH� OHDGLQJ� LQGLFDWRU� �(6,�� IRU� WRWDO�
H[SRUWV�� ,Q� WKLV� FRQWH[W� WKH� (6� VKRZV� VLPLODULWLHV� ZLWK� WKH� (&5,� DSSURDFK� WR�
FRQVWUXFWLQJ�EXVLQHVV�F\FOH�LQGLFDWRUV��PRVW�QRWDEO\�WKHLU�([SRUW�/HDGLQJ�,QGLFDWRUV�
�'XD�	�%DQHUML��������+LULV�HW�DO����������+HUH�(&5,�FRQVWUXFWV�OHDGLQJ�LQGLFDWRUV�
IRU� H[SRUWV� E\� FRPELQLQJ� GDWD� RQ� UHDO� H[FKDQJH� UDWHV� ZLWK� OHDGLQJ� LQGLFDWRUV� RI�
PDMRU�WUDGLQJ�SDUWQHUV��7KH�(6�DSSURDFK�GLIIHUV�PDLQO\�LQ�WKH�IDFW�WKDW�LW�IRFXVHV�RQ�
VSHFLILF�HQG�XVHUV��L�H��VSHFLILF�XVHUV�LQVWHDG�RI�FRPSOHWH�FRXQWULHV��ZLWKLQ�WKH�PDMRU�
WUDGLQJ� SDUWQHUV�� DQG� LV� WKHUHIRUH� D� PRUH� SRZHUIXO� DQDO\WLFDO� WRRO�� $Q� LQGLFDWRU�
FRQVWUXFWHG� LQ� D� UHODWHG� IDVKLRQ� LV� WKH� OHDGLQJ� HFRQRPLF� LQGLFDWRU� RI� 7KH�
1HWKHUODQGV¶� FHQWUH� IRU� SROLF\� DQDO\VLV� �.UDQHQGRQN� HW� DO��� ������� ZKLFK� LV�
FRQVWUXFWHG� XVLQJ� VXE�LQGLFDWRUV� UHSUHVHQWLQJ� GHYHORSPHQWV� LQ� PDMRU� VHFWRUV� DQG�
GHPDQG� FDWHJRULHV� RI� WKH�'XWFK� (FRQRP\�� 7KH� LQGLFDWRUV� DWWDLQHG� E\� WKH� (6'0�
KDYH� D� GLUHFW� DQG� LQWXLWLYH� FRQQHFWLRQ� WR� WKH� GHYHORSPHQW� RI� H[SRUWV��PDNLQJ� WKH�
V\VWHP�RI�JUHDWHU�YDOXH�WR�LWV�XVHUV��,W�DOVR�PHDQV�WKDW�D�GLVDJJUHJDWH�UHSUHVHQWDWLRQ�
FDQ�EH�DV�LQIRUPDWLYH�DV�WKH�FRPSRVLWH�LQGLFDWRU��

7KH� OHDGLQJ� FKDUDFWHU� RI� WKH� FRPSRVLWH� LQGLFDWRU� PLJKW� ZHOO� GHSHQG� RQ� LWV� H[DFW�
FRPSRVLWLRQ�� 2QH� PLJKW� WKHUHIRUH� EH� WHPSWHG� WR� SHUIRUP� VRPH� VWDWLVWLFDO�
RSWLPLVDWLRQ�� GDWD� PLQLQJ� WHFKQLTXHV� VXFK� WKDW� WKH� FRPSRVLWH� OHDGLQJ� LQGLFDWRU�
VKRZV� DQ� RSWLPDO� OHDG�� ,Q� IDFW�� PDQ\� OHDGLQJ� LQGLFDWRUV� KDYH� D� FRPSRVLWLRQ� WKDW�
GHSHQGV� RQ� VRPH� TXDQWLWDWLYH� FULWHULD� VXFK� DV� RSWLPDO� FRUUHODWLRQ��PD[LPXP� OHDG�
SURILOH�RU�EHVW�SUHGLFWLRQV��+RZHYHU��DQ�XQGHVLUDEOH�VLGH�HIIHFW�LV�WKDW�WKH�WKHRUHWLFDO�
OLQN�EHWZHHQ� WKH� OHDGLQJ� LQGLFDWRU�DQG�D�UHIHUHQFH�VHULHV�FDQ�EHFRPH�UDWKHU� ORRVH��
$V� D� FRQVHTXHQFH�� WKHVH� OHDGLQJ� LQGLFDWRUV� DUH� VRPHWLPHV� SHUFHLYHG� DV� D� ³EODFN�
ER[´��,W�FDQ�EH�GLIILFXOW�IRU�XVHUV�WR�DVFHUWDLQ�ZK\�WKH�LQGLFDWRU�LV�JLYLQJ�D�SRVLWLYH�
RU�QHJDWLYH�VLJQDO��DQG�ZKDW�WKLV�PHDQV��7KLV�YDJXHQHVV�LV�LQ�FRQWUDVW�ZLWK�WKH�(6�
SKLORVRSK\��VR�ZH�VXJJHVW�WU\LQJ�WR�DYRLG�GDWD�PLQLQJ�ZKHQ�SRVVLEOH�DQG�XVH�VLPSOH�
WHFKQLTXHV� LQ� WKH�FRQVWUXFWLRQ�RI� DQ�(6,�ZKHQ�SRVVLEOH��7KLV�PRUH� VWUXFWXUHG�DQG�
GLVDJJUHJDWH�VHW�XS�DOORZV�IRU�D�PHDQLQJIXO�DQG�LQWXLWLYH�VLJQDOV�DSSURDFK��(DFK�RI�
WKH�VHOHFWHG�LQGLFDWRUV�PRQLWRUV�GHPDQG�GHYHORSPHQWV�LQ�D�VSHFLILF�H[SRUW�PDUNHW��
7KHUHIRUH�� HDFK� VLJQDO� RI� DQ� LQGLFDWRU� KDV� GLVWLQFW� DQG� LQGLYLGXDO� PHDQLQJ�� 7KLV�
DOORZV�IRU� D�VLJQDO� DSSURDFK�� LQ�ZKLFK�HDFK� LQGLFDWRU� FDQ�EH�PRQLWRUHG� VHSDUDWHO\�
IRU�VLJQDOV�RI�FRPLQJ�FKDQJHV���

7KH�VHFRQG�PDMRU�FRPSRQHQW�RI� WKH�(6�LV� WKH��XVHU�IULHQGO\��(6�YLVXDOLVDWLRQ� WRRO�
WKDW� DLPV� WR� JLYH� TXLFN� DQG� HDV\� WR� LQWHUSUHW� LQVLJKW� LQWR� WKH� GHYHORSPHQWV� LQ� WKH�



�

LPSRUWDQW�H[SRUW�PDUNHWV��L�H��WKH�VHFRQG�µVFDQ¶���,W�LV�D�QHZ�WRRO�LQ�ZKLFK�ZH�VKRZ�
ERWK� WKH� LQGLYLGXDO� LQGLFDWRUV� FROOHFWHG� GXULQJ� WKH� (6'0� SKDVH� DQG� DQ� (6,� LQ� D�
FRPSUHKHQVLYH� IDVKLRQ�� 7KLV� PHDQV� WKDW� ERWK� WKH� LQGLYLGXDO� VLJQDOV� FDQ� EH�
PRQLWRUHG��EXW�DOVR�WKH�RYHUDOO�VLWXDWLRQ�IRU�'XWFK�([SRUWV��:H�ZLOO�GLVFXVV�WKLV�LQWR�
PRUH� GHWDLO� DIWHU�ZH� DSSOLHG� WKH� VHOHFWLRQ�PHWKRG� RQ�'XWFK� H[SRUWV� LQ� VHFWLRQ� ���
+HUHE\�ZH�FDQ�WHVW�DQG�SUHVHQW�WKH�YLVXDOLVDWLRQ�WRRO�ZLWK�UHDO�GDWD��

�

���� 7KH�([SRUW�6FDQ�'HWHFWLRQ�0HWKRG�

�

7KH�(6�EXLOGV�XSRQ�WKH�IDFW�WKDW�DQ�H[SRUW�IORZ�FDQ�DOZD\V�EH�GLYLGHG�LQWR�D�QXPEHU�
RI�FRXQWU\�DQG�SURGXFW�VSHFLILF�VXE�IORZV��ZKLFK�ZH�UHIHU�WR�DV�WKH�FRXQWU\¶V�H[SRUW�
SRUWIROLR� )RU�PRVW�FRXQWULHV�LQ�WKH�ZRUOG�WKLV�SRUWIROLR�LV�HDVLO\�FRQVWUXFWHG�ZLWK�WKH�
KHOS�RI�GDWDEDVHV�OLNH�WKH�8QLWHG�1DWLRQV�&2075$'(��GDWDEDVH��7KH�QH[W�VWHS�RI�
WKH�(6'0�EXLOGV�XSRQ�WKH�IDFW�WKDW�DQ�H[SRUW�VXE�IORZ�LV�DOZD\V�GHVWLQHG�IRU�HLWKHU�
WKH� LQSXWV� RI� VRPH� EUDQFK� RI� LQGXVWU\�� RU� IRU� D� ILQDO� GHPDQG� FDWHJRU\� �L�H��
FRQVXPSWLRQ� RU� IL[HG� FDSLWDO� IRUPDWLRQ��� 7KLV� LPSOLHV� WKDW� E\� PRQLWRULQJ� WKH�
VLWXDWLRQ�RI�WKH�HQG�XVHUV��L�H��WKH�GHPDQG�VLGH��RI�WKHVH�VXE�IORZV��ZH�FDQ�KRSH�WR�
IRUHVHH� H[SRUW� GHYHORSPHQWV� HDUOLHU�� ,W� ZLOO� EH� LQWHUHVWLQJ� WR� VHH� KRZ� WKLV�
LQIRUPDWLRQ� FRPSDUHV� WR� VLJQDOV� JLYHQ� E\� LQGLFDWRUV� VXFK� DV� WKH� 'XWFK�
PDQXIDFWXULQJ� LQGXVWULHV� H[SRUW� RUGHU� ERRN� OHYHO� DVVHVVPHQWV� �L�H�� VXSSO\� VLGH�
LQIRUPDWLRQ��� ,Q�FRQFHSW�� WKH�(6'0�LV� UHODWHG� WR� WKH�EXOOZKLS�FRQFHSW� LQ�EXVLQHVV�
F\FOH�DQDO\VLV���VHH�H�J��%DQHUML�	�'XD���������$Q�REYLRXV�ZD\�WR�HVWDEOLVK�WKLV�OLQN�
EHWZHHQ�WKH�H[SRUW�VXE�IORZV�DQG�HQG�XVHUV�LV�E\�XVLQJ�WKH�1DWLRQDO�$FFRXQWV¶�XVH�
WDEOHV�RI� WKH� LPSRUWLQJ�FRXQWULHV��+HUH�ZH�VKRXOG�UHDOLVH� WKDW�XVH�WDEOHV�DUH�QRW�DV�
ZLGHO\�DYDLODEOH�DV�WUDGH�GDWD��ZKLFK�OLPLWV�WKH�VFRSH�RI�WKH�(6��+RZHYHU��VLQFH�WKH\�
DUH� DYDLODEOH� IRU�PRVW� LQGXVWULDOLVHG� FRXQWULHV��ZKLFK� DUH� DOVR� WKH�PDLQ� LPSRUWLQJ�
FRXQWULHV�LQ�WKH�'XWFK�FDVH��WKH�SUREOHP�VHHPV�OLPLWHG�LQ�SUDFWLVH��7KH�LGHD�LV�WKDW�
XVH�WDEOHV�FRQQHFW�LQSXWV�WR�GLIIHUHQW�HQG�XVHUV��VR�WKH\�DOORZ�XV�WR�FRQQHFW�H[SRUWHG�
VXE�IORZV�WR�OLNHO\�HQG�XVHUV��:H�VD\�OLNHO\��EHFDXVH�WKH�XVH�WDEOH�RI�D�FRXQWU\�KDV�D�
OHYHO� RI� DJJUHJDWLRQ� WKDW� GRHV� QRW� DOORZ� XV� WR� DVVXUH� ZKHWKHU� DQ� HQG�XVHU� XVHV�
LPSRUWV�RU�ORFDOO\�SURGXFHG�LQSXWV��)RU�LQVWDQFH��E\�FRPELQLQJ�WUDGH�GDWD�DQG�XVH�
WDEOHV��ZH�FDQ�FRQFOXGH�WKDW�%HOJLXP�LPSRUWV�'XWFK�FKHPLFDOV�DQG�WKDW�WKH�%HOJLDQ�
FRNH� DQG� UHILQHG� SHWUROHXP� LQGXVWU\� XVHV� VXFK� FKHPLFDOV�� +RZHYHU�� ZH� FDQQRW�
DVFHUWDLQ�ZKHWKHU� WKH� LPSRUWHG�'XWFK� FKHPLFDOV� DUH� DFWXDOO\� XVHG� E\� WKH�%HOJLDQ�
FRNH� DQG� UHILQHG� SHWUROHXP� LQGXVWU\�� RU� WKDW� �IRU� VRPH� XQNQRZQ� UHDVRQ�� WKLV�
LQGXVWU\�XVHV�D�GLIIHUHQW�VRXUFH�IRU�LQSXW�RI�FKHPLFDOV��7KHUHIRUH��LQ�RUGHU�IRU�WKH�(6�
WR�ZRUN��ZH� DVVXPH� WKDW� LPSRUWHG� JRRGV� DUH� WUHDWHG� VLPLODUO\� WR� ORFDOO\� SURGXFHG�
JRRGV��7KLV�LPSOLHV�ERWK�DUH�HTXDOO\�OLNHO\�WR�VHUYH�DV�LQSXW�IRU�HDFK�HQG�XVHU��

6R� IDU�� WKH� (6'0� XVHV� WUDGH� GDWD� DQG� XVH�WDEOHV� WR� FRQVWUXFW� D� FRXQWU\¶V� H[SRUW�
SRUWIROLR�DQG�WR�LGHQWLI\�LWV�HQG�XVHUV��1RZ�WKH�ODVW�VWHS�LV�WR�OLQN�WKH�LGHQWLILHG�HQG�
XVHUV�WR��OHDGLQJ��LQGLFDWRUV�WKDW�PRQLWRU�WKHLU�GHYHORSPHQWV��+HUH�ZH�VKRXOG�NHHS�
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LQ�PLQG� WKDW�ZH�DUH� ORRNLQJ� IRU� HFRQRPLFDOO\�PHDQLQJIXO� LQGLFDWRUV��7KLV� LPSOLHV�
WKDW�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�LQGLFDWRUV�DQG�HQG�XVHUV¶�GHPDQG�IRU�'XWFK�H[SRUWV�
PXVW�EH�FOHDU�FXW��7KLV�UHTXLUHPHQW�VXJJHVWV�WKH�XVH�RI�VHQWLPHQW�LQGLFDWRUV��ZKLFK�
WR�RXU�NQRZOHGJH�DUH�WKH�RQO\�KLJK�IUHTXHQW�XS�WR�GDWH�GDWD�WKDW�DUH�GLUHFWO\�OLQNHG�
WR�D�EURDG�VHW�RI�HQG�XVHUV��)RU�LQVWDQFH��'*�(&),1�SURYLGHV�XV�ZLWK�WKH�VHQWLPHQW�
RI� WKH�%HOJLDQ�FRNH�DQG� UHILQHG�SHWUROHXP� LQGXVWU\�� H[DFWO\� DV� LW� LV�GHILQHG� LQ� WKH�
XVH�WDEOHV�� +RZHYHU�� OLNH� ZLWK� WKH� XVH�WDEOHV�� ZH� VKRXOG� UHDOLVH� WKDW� WKH� XVH� RI�
VHQWLPHQW�GDWD�OLPLWV�WKH�VFRSH�RI�WKH�(6�LQ�SUDFWLFH��VLQFH�GHWDLOHG�VHQWLPHQW�GDWD�LV�
FXUUHQWO\�RQO\�SXEOLFO\�DYDLODEOH�IRU�(8�FRXQWULHV��7KHUHIRUH�� WKH�XVH�RI�VHQWLPHQW�
LQGLFDWRUV� OLPLWV� WKH� VFRSH�RI� WKH�(6� WRZDUGV� FRXQWULHV� WKDW� KDYH�(8�FRXQWULHV� DV�
LPSRUWDQW� H[SRUW� SDUWQHUV�� ZKLFK� PDLQO\� KROGV� IRU� (8� FRXQWULHV� WKHPVHOYHV� DQG�
FRXQWULHV�SUR[LPDWH� WR� WKH�(8��)RU�QRQ�(8�H[SRUW� FRXQWULHV�RQH�PLJKW�EH�DEOH� WR�
ILQG� DOWHUQDWLYH� PRQLWRULQJ� YDULDEOHV�� EXW� WKLV� LV� EH\RQG� WKH� VFRSH� RI� WKLV� SDSHU��
8VLQJ�D�PRUH�PL[HG�VHW�RI�LQGLFDWRUV�ZRXOG�RI�FRXUVH�EH�DQ�RSWLRQ�DV�ZHOO��

6R�IDU�ZH�GLVFXVVHG�DOO� WKH�HOHPHQWV�RI� WKH�(6'0��ZKLFK�DOORZV�XV� WR�VXPPDULVH�
WKHP�PRUH�VFKHPDWLFDOO\��:H�GLVFXVVHG�WKUHH�PLQLPDO�GDWD�UHTXLUHPHQWV�DQG�WKUHH�
DQDO\WLFDO�VWHSV��7KH�PLQLPDO�GDWD�UHTXLUHPHQWV�DUH��

,�� ([SRUW� GDWD� VXLWHG� WR� FRQVWUXFW� DQ� H[SRUW� SRUWIROLR��ZKHUH� RQ� WKH� SURGXFW�
OHYHO�D�GHJUHH�RI�DJJUHJDWLRQ�LV�DOORZHG��H�J��WKH�6WDQGDUG�,QWHUQDWLRQDO�
7UDGH�&ODVVLILFDWLRQ��6,7&����GLJLW�OHYHO�VKRXOG�VXIILFH���

,,�� 'DWD�WKDW�OLQNV�DQ�H[SRUW�IORZ�WR�LWV�DFWXDO�XVHUV��LQ�JHQHUDO�WKLV�LPSOLHV�WKHUH�
VKRXOG�EH�XVH�WDEOHV�RI�WKH�LPSRUWLQJ�FRXQWULHV�DYDLODEOH��

,,,��+LJK� IUHTXHQW�GDWD�ZLWK� ORZ�SXEOLFDWLRQ� ODJ� WKDW�PHDQLQJIXOO\� UHIOHFW�� DQG�
SUHIHUDEO\� OHDG�� HQG�XVHUV� GHPDQG�� ,Q� JHQHUDO�� LW� FDQ� EH� DVVXPHG� WKDW�
GHYHORSPHQWV� LQ� VHFWRU� DFWLYLW\� ZLOO� WUDQVODWH� LQWR� PDWFKLQJ�
GHYHORSPHQWV� LQ� GHPDQG�� 7KLV� LPSOLHV� WKDW� WKHUH� VKRXOG� EH� VHFWRU�
VSHFLILF��VHQWLPHQW��LQGLFDWRUV�DYDLODEOH��

1RZ��ZKHQ�,��,,�DQG�,,,�KROG��ZH�FDQ�SHUIRUP�WKH�DQDO\WLFDO�(6'0�LQ�WKUHH�VWHSV��DV�
SUHVHQWHG�LQ�ILJXUH���EHORZ��
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)LJXUH����6FKHPDWLF�RYHUYLHZ�RI�WKH�(6'0�

�

�

6WHS��� LQ�ILJXUH���FRQFHUQV� WKH�FROOHFWLRQ�RI� LQGLFDWRUV� WKDW�DUH�SUHIHUDEO\� OHDGLQJ��
7KLV� LPSOLHV� WKDW� VLPSO\� FROOHFWLQJ� D� VHW� RI� UHODWHG� LQGLFDWRUV� FDQ� EH� LQVXIILFLHQW��
)XUWKHU�DQDO\VLV�LV�UHTXLUHG�WR�GHWHFW�DQG�VHOHFW�WKH�LQGLFDWRUV�WKDW�DUH�OHDGLQJ��:H�
ZLOO�GLVFXVV�WKLV�LVVXH�LQ�WKH�QH[W�VHFWLRQ��ZKHUH�LW�LV�SDUW�RI�WKH�FDVH�VWXG\�WKDW�ZH�
SUHVHQW���

1RZ� WKDW� ZH� GLVFXVVHG� DQG� VFKHPDWLVHG� WKH� (6'0�� ZH� VKRXOG� GLVFXVV� VRPH�
FRPPRQ� SUDFWLFDO� LVVXHV� WKDW� RFFXU� GXULQJ� LWV� H[HFXWLRQ�� )LUVW�� GXULQJ� VWHS� �� LW� LV�
OLNHO\�WKDW�RQH�ILQGV�D�UDWKHU�GLYHUVH�DQG�ODUJH�H[SRUW�SRUWIROLR��)RU�LQVWDQFH��LQ������
7KH�1HWKHUODQGV�KDG������6,7&���GLJLW�VXE�IORZV�WRZDUGV�����FRXQWULHV��ZKLFK�RI�
FRXUVH�LV�WRR�PXFK�GDWD�WR�SUHVHQW�LQ�DQ�LQWHOOLJLEOH�IDVKLRQ��7KHUHIRUH��LQ�RUGHU�WR�
SUHYHQW�HQGLQJ�XS�LQ�DQ�LQVFUXWDEOH�MXQJOH�RI�GDWD�LW�LV�VHQVLEOH�WR�UHVWULFW�WKH�GDWDVHW�
E\� IRFXVVLQJ�RQ� WKH�PDMRU� H[SRUW� VXE�IORZV��+HUH�� WKH� GHILQLWLRQ�RI� µPDMRU� H[SRUW�
VXE�IORZV¶� FDQ� YDU\� IRU� HDFK� FRXQWU\�� GHSHQGLQJ� RQ� SUDFWLFDO� DQG� VWDWLVWLFDO�
FRQGLWLRQV��)RU�LQVWDQFH��LQ�WKH�FDVH�VWXG\�RI�7KH�1HWKHUODQGV�WKDW�ZH�SUHVHQW�LQ�WKH�
QH[W� VHFWLRQ� ZH� DSSO\� WKH� �DUELWUDU\�� UXOH� WKDW� ZH� RQO\� FRQVLGHU� VXE�IORZV� WKDW�
UHSUHVHQW� RYHU� ���RI� WKH� WRWDO�'XWFK� H[SRUW� SRUWIROLR�� 7KLV� UXOH� UHGXFHV� WKH� �����
VXE�IORZV�WR�D�PRUH�PDQDJHDEOH�DPRXQW�RI����WKDW�WRJHWKHU�UHSUHVHQW�������RI�WRWDO�
'XWFK�H[SRUWV��

$� VHFRQG�SUDFWLFDO� LVVXH� WKDW� DULVHV�ZLWK� VWHS��� LV�ZKHQ�RQH� OLQNV� WKH� H[SRUW� VXE�
IORZV�WR�WKH�XVH�WDEOHV�RI�WKH�UHFHLYLQJ�FRXQWULHV��+HUH�ZH�HQFRXQWHU�WZR�SUREOHPV��
7KH� ILUVW� LV� D� QRPHQFODWXUH� PLVPDWFK�� ([SRUWV� DUH� GHILQHG� LQ� GLIIHUHQW� W\SHV� RI�
QRPHQFODWXUH�OLNH�WKH�6,7&�RU�WKH�+DUPRQL]HG�&RPPRGLW\�'HVFULSWLRQ�DQG�&RGLQJ�
6\VWHP��+6���ZKLOH� LQ� WKH�(8�PHPEHU�VWDWH�XVH�WDEOHV� WKH� LQSXW� LV�GHILQHG�E\� WKH�
6WDWLVWLFDO�&ODVVLILFDWLRQ�RI�3URGXFWV� E\�$FWLYLW\� �&3$���8QIRUWXQDWHO\� WKHUH� LV�QR�
IRUPDO� OLQN� EHWZHHQ� WKH� &3$� DQG� DQ\� RI� WKH� WUDGH� QRPHQFODWXUHV�� +RZHYHU�� E\�
XVLQJ� WKHLU� GHVFULSWLRQV� ZH� FDQ� HVWDEOLVK� D� UHDVRQDEOH� OLQNDJH� EHWZHHQ� 6,7&� DQG�
&3$��:H�IRUPDOLVH�WKLV�OLQN�LQ�WDEOH���EHORZ��

�

�



� � ���

7DEOH����7KH�6,7&�FRGHV�OLQNHG�WR�&3$�FRGHV�
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7KH�&3$�FRGH�GHVFULSWLRQV�FDQ�EH�IRXQG�LQ�DSSHQGL[�$� �

�

7DEOH���DOORZV�XV�WR�OLQN�H[SRUW�GDWD�WR�XVH�WDEOHV�IRU�DQ\�(8�PHPEHU�VWDWH��ZKLFK�
LV�UHTXLUHG�WR�SHUIRUP�VWHS���RI�WKH�(6'0��7KH�VHFRQG�LVVXH�WKDW�DULVHV�LQ�VWHS���LV�
VLPLODU�WR�WKH�LVVXH�HQFRXQWHUHG�LQ�VWHS����1DPHO\��PRVW�H[SRUW�VXE�IORZV�VHHP�WR�
VHUYH�DV�DW�OHDVW�D�PDUJLQDO�DPRXQW�RI�LQSXW�IRU�DOO�LQGXVWULHV��7KLV�LPSOLHV�WKDW�DOO�RI�
D� FRXQWU\¶V� LQGXVWULHV� FDQ�EH� FRQVLGHUHG� EHLQJ� HQG�XVHUV� RI� DQ\� VXE�IORZ��7KLV� LV�
XQGHVLUDEOH�VLQFH�VXFK�D�QXPEHU�RI�HQG�XVHUV�ZLOO�PDNH�WKH�LQGLFDWRUVHW�LQVFUXWDEOH��
$�VLPSOH�VROXWLRQ�LV� WR�VHOHFW�� IRU�HDFK�VXE�IORZ��RQO\� WKH�PDMRU�HQG�XVHUV��$V�ZH�
ZLOO�VHH�LQ�WKH�QH[W�VHFWLRQ��ZKHQ�IRU�D�'XWFK�H[SRUW�SDUWQHU�ZH�VHOHFW�WKH���PDMRU�
HQG�XVHUV�RI�WKH�'XWFK�LPSRUWV��WKLV�DGGV�XS�WR�D�VKDUH�EHWZHHQ�����DQG�����RI�LWV�
WRWDO�XVDJH��

)LQDOO\�ZH�VKRXOG�QRWH�WKDW�LQ�VWHS���ZH�HQFRXQWHU�D�VHFRQG�QRPHQFODWXUH�PDWFKLQJ�
LVVXH��ZKLFK�IRUWXQDWHO\�LV�HDVLO\�VROYHG��6LQFH�WKH�HQG�XVHUV�LQ�WKH�(8�PHPEHU�VWDWH�
XVH�WDEOHV�DUH�GHILQHG�E\�WKH�6WDWLVWLFDO�&ODVVLILFDWLRQ�RI�(FRQRPLF�$FWLYLWLHV�LQ�WKH�
(XURSHDQ�&RPPXQLW\� �1$&(�� QRPHQFODWXUH�� WKH\� FDQ� EH� OLQNHG� RQH�WR�RQH�ZLWK�
WKH�VHQWLPHQW�LQGLFDWRUV��EHFDXVH�WKH\�DUH�GHILQHG�E\�1$&(�QRPHQFODWXUH�DV�ZHOO��
1RZ��LQ�RUGHU�WR�VHH�ZKHWKHU�WKH�(6�ZRUNV�DQG�KDV�DQ\�YDOXH�LQ�SUDFWLFH��ZH�DSSO\�LW�
WR�'XWFK�H[SRUWV�LQ�WKH�QH[W�VHFWLRQ��
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��� $�&DVH�6WXG\��(6�RI�WKH�1HWKHUODQGV�

�

7KH�1HWKHUODQGV� LV� D� VPDOO� DQG� RSHQ� HFRQRP\� DQG� WKHUHIRUH� VWURQJO\� DIIHFWHG�E\�
GHYHORSPHQWV� LQ� LQWHUQDWLRQDO� WUDGH�� )RU� LQVWDQFH�� LQ� ����� WRWDO� H[SRUWV� HTXDOOHG�
������RI�WRWDO�*'3�ZKLOH�WRWDO�LPSRUWV�ZHUH�HTXDO�WR��������7KH�GHYHORSPHQW�RI�
LQWHUQDWLRQDO� WUDGH� LV� WKHUHIRUH� RI� PDMRU� LQWHUHVW� WR� LQYHVWRUV�� FRPSDQLHV� DQG�
SROLF\PDNHUV�LQ�7KH�1HWKHUODQGV�DQG�LV�WKHUHIRUH�ZRUWK�PRQLWRULQJ��,Q�WKLV�VHFWLRQ�
ZH�DSSO\�WKH�(6'0�LQ�7KH�1HWKHUODQGV�DQG�GHULYH�VHQWLPHQW�LQGLFDWRUV�WKDW�VKRXOG�
JLYH� XV� LQIRUPDWLRQ� RI� GHYHORSPHQWV� DW� PDMRU� 'XWFK� H[SRUW� HQG�XVHUV�� 1H[W� ZH�
SHUIRUP� DQ� HPSLULFDO� DQDO\VLV� RQ� WKLV� VHW� RI� LQGLFDWRUV�� )LQDOO\� ZH� LQWURGXFH� DQG�
GLVFXVV�WKH�VHFRQG�PDMRU�HOHPHQW�RI�WKH�(6��L�H��WKH�(6�YLVXDOLVDWLRQ�WRRO���

�

���� ,GHQWLI\LQJ�WKH�(QG�8VHUV�RI�'XWFK�([SRUWV�

�

:H� VWDUW�ZLWK� WKH�DQDO\VLV� RI� WKH�'XWFK� H[SRUW� SRUWIROLR��:H�XVH�(XURVWDW� GDWD� RI�
'XWFK�H[SRUWV�RI�JRRGV�RYHU�WKH�\HDUV�����������DQG�GHFRPSRVH�LW�LQWR�FRXQWU\�DQG�
6,7&���GLJLW�OHYHO�VXE�IORZV��DV�GHVFULEHG�XQGHU�VWHS���LQ�ILJXUH����7KH�UHVXOW�FDQ�EH�
VHHQ�LQ�WDEOH����

7DEOH� ���'XWFK� H[SRUW� VXE�IORZV�� VHSDUDWHG� RQ� WKH� FRXQWU\� DQG� 6,7&� ��GLJLW�
OHYHO�

&RXQWU\ 6,7&�FRGH 'HVFULSWLRQ 6KDUH

*HUPDQ\ � 0DFKLQHU\�DQG�WUDQVSRUW�HTXLSPHQW ����
%HOJLXP � 0LQHUDO�IXHOV��OXEULFDQWV�DQG�UHODWHG�PDWHULDOV ����
)UDQFH � 0DFKLQHU\�DQG�WUDQVSRUW�HTXLSPHQW ����
*HUPDQ\ � &KHPLFDOV�DQG�UHODWHG�SURGXFWV�Q�H�V� ����
*HUPDQ\ � )RRG�DQG�OLYH�DQLPDOV ����
*HUPDQ\ � 0DQXIDFWXUHG�JRRGV�FODVVLILHG�FKLHIO\�E\�PDWHULDO ����
8QLWHG�.LQJGRP � 0DFKLQHU\�DQG�WUDQVSRUW�HTXLSPHQW ����
*HUPDQ\ � 0LQHUDO�IXHOV��OXEULFDQWV�DQG�UHODWHG�PDWHULDOV ����
*HUPDQ\ � 0LVFHOODQHRXV�PDQXIDFWXUHG�DWLFOHV ����
%HOJLXP � 0DFKLQHU\�DQG�WUDQVSRUW�HTXLSPHQW ����
%HOJLXP � &KHPLFDOV�DQG�UHODWHG�SURGXFWV�Q�H�V� ����
,WDO\ � 0DFKLQHU\�DQG�WUDQVSRUW�HTXLSPHQW ����
*HUPDQ\ � &UXGH�PDWHULDOV�LQHGLEOH�H[FHSW�IXHOV ����
)UDQFH � &KHPLFDOV�DQG�UHODWHG�SURGXFWV�Q�H�V� ����
6SDLQ � 0DFKLQHU\�DQG�WUDQVSRUW�HTXLSPHQW ����
%HOJLXP � 0DQXIDFWXUHG�JRRGV�FODVVLILHG�FKLHIO\�E\�PDWHULDO ����
8QLWHG�.LQJGRP � &KHPLFDOV�DQG�UHODWHG�SURGXFWV�Q�H�V� ����
8QLWHG�.LQJGRP � )RRG�DQG�OLYH�DQLPDOV ����
%HOJLXP � )RRG�DQG�OLYH�DQLPDOV ����
8QLWHG�6WDWHV � 0DFKLQHU\�DQG�WUDQVSRUW�HTXLSPHQW ����
)UDQFH � )RRG�DQG�OLYH�DQLPDOV ����
)UDQFH � 0LVFHOODQHRXV�PDQXIDFWXUHG�DWLFOHV ����
%HOJLXP � 0LVFHOODQHRXV�PDQXIDFWXUHG�DWLFOHV ����
)UDQFH � 0DQXIDFWXUHG�JRRGV�FODVVLILHG�FKLHIO\�E\�PDWHULDO ����
,WDO\ � &KHPLFDOV�DQG�UHODWHG�SURGXFWV�Q�H�V� ����
7RWDO �����

(TXDO�IRU�H[SRUW�YDOXH�DQG�YROXPH �

,Q� WDEOH� �� ZH� FDQ� VHH� WKDW� WKH� 'XWFK� H[SRUW� IORZ� LV� GRPLQDWHG� E\� ��� VXE�IORZV�
WRZDUGV� *HUPDQ\�� %HOJLXP�� )UDQFH� DQG� WKH� 8QLWHG� .LQJGRP�� L�H�� WKH� FRXQWULHV�
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JHRJUDSKLFDOO\� FORVHVW� WR� 7KH� 1HWKHUODQGV�� 7KH� 8QLWHG� 6WDWHV�� ,WDO\� DQG� 6SDLQ�
UHFHLYH�D�VXEVWDQWLDO�VKDUH�DV�ZHOO��)XUWKHUPRUH��WDEOH���UHYHDOV�WKDW�µPDFKLQHU\�DQG�
WUDQVSRUW�HTXLSPHQW¶� �6,7&���� LV�DQ� LPSRUWDQW�H[SRUW�SURGXFW�FDWHJRU\��ZKLOH�DOVR�
6,7&������DQG���RFFXU�IUHTXHQWO\��:H�VKRXOG�IXUWKHU�QRWH�WKDW�WKHVH����H[SRUW�VXE�
IORZV� WRJHWKHU� UHSUHVHQW� D� VXEVWDQWLDO� SDUW� �L�H�� ������� RI� WRWDO� 'XWFK� H[SRUWV� RI�
JRRGV��

1H[W�� ZH� FDQ� OLQN� WKHVH� VXE�IORZV� WR� WKHLU� PDMRU� HQG�XVHUV� LQ� WKHLU� GHVLJQDWHG�
FRXQWULHV��L�H��VWHS���RI�WKH�(6'0��+HUH�ZH�XVH�WKH�PRVW�UHFHQW�XVH�WDEOHV�WKDW�DUH�
DYDLODEOH��DW�WKH�(XURVWDW�RU�2(&'�GDWDEDVH���)RU�HDFK�FRXQWU\�LQ�WKH�'XWFK�H[SRUW�
SRUWIROLR��DV�SUHVHQWHG�LQ�WDEOH�����WKLV�ZDV�WKH�XVH�WDEOH�RYHU�������,Q�WDEOH���IXUWKHU�
EHORZ�ZH� SUHVHQW� WKH� ��PRVW� LPSRUWDQW� HQG�XVHUV� IRU� HDFK� FRXQWU\��:H� OLPLW� RXU�
VFRSH�E\�VHOHFWLQJ�� IRU�HDFK�FRXQWU\��RQO\� WKH���PDMRU�HQG�XVHUV��)RU�DOO�FRXQWULHV�
RYHU�����RI�WKHLU�'XWFK�LPSRUWV�LV�XVHG�E\�WKHVH�HQG�XVHUV��

1RZ�WKDW�ZH�LGHQWLILHG�WKH�PDMRU�HQG�XVHUV�RI�'XWFK�H[SRUWV��ZH�FDQ�OLQN� WKHP�WR�
WKH�DSSURSULDWH�VHQWLPHQW�LQGLFDWRUV��L�H��VWHS���RI�WKH�(6'0��+HUH�ZH�OLQN�WKH�HQG�
XVHUV�WR�WKH�UHOHYDQW�EXVLQHVV�DQG�FRQVXPHU�VXUYH\V�DV�SURYLGHG�E\�'*�(&),1��$V�
VDLG�� WKH� EXVLQHVV� VXUYH\� FDWHJRULHV� KDYH� D� FOHDU�FXW� OLQN� ZLWK� WKH� HQG�XVHUV� DV�
GHILQHG�LQ�WKH�XVH�WDEOHV��)RU�LQVWDQFH��WKHUH�DUH�HQG�XVHUV�QDPHG�µPDQXIDFWXUHUV�RI�
PDFKLQHU\� DQG� HTXLSPHQW� Q�H�F�¶� DQG� µPDQXIDFWXUHUV� RI� FKHPLFDOV� DQG� FKHPLFDO�
SURGXFWV¶�� 7KH� RQO\� µHQG�XVHU¶� WKDW� LV� DQ� H[FHSWLRQ� LV� µIL[HG� FDSLWDO� IRUPDWLRQ¶��
EHFDXVH�LW�FDQQRW�EH�OLQNHG�WR�D�VSHFLILF�VXEVHFWRU��2XU�µVROXWLRQ¶�LV�WR�OLQN�WKLV�HQG�
XVHU�WR�WKH�JHQHUDO�LQGXVWU\�VHQWLPHQW�LQGLFDWRU��7KLV�LV�UHDVRQDEOH�ZKHQ�ZH�DVVXPH�
WKDW�LW�LV�OLNHO\�WKDW�DW�OHDVW�D�PDMRU�SDUW�RI�IL[HG�FDSLWDO�IRUPDWLRQ�ZLOO�WDNH�SODFH�LQ�
LQGXVWU\��$� IXUWKHU� DSSUR[LPDWLRQ�ZKLFK�PD\� KDYH� WR� EH�PDGH� LV� WKDW� WKH� UDWH� RI�
FDSLWDO� IRUPDWLRQ� LV� SURSRUWLRQDO� WR� JHQHUDO� DFWLYLW\� OHYHOV� LQ� LQGXVWU\�� L�H�� ORWV� RI�
RUGHUV� DQG� KLJK� WXUQRYHU� PHDQ� WKDW� FDSLWDO� LQYHVWPHQW� LV� PRUH� QHFHVVDU\� DQG�
DWWUDFWLYH��:KHQ�WKH�HQG�XVHU�LV�FRQVXPSWLRQ��LQGLFDWRUV�IRU�WKH�FRXQWULHV�FRQVXPHU�
VXUYH\�ZLOO� EH� XVHG��7KH� VHOHFWHG� VHW� RI� EXVLQHVV� VXUYH\�TXHVWLRQV� LV� SUHVHQWHG� LQ�
WDEOH���IXUWKHU�EHORZ��

,Q�WDEOH���WKHUH�DUH����EXVLQHVV�VXUYH\�TXHVWLRQV�WKDW�XQGHU�WKH�(6�KDYH�D�VWUXFWXUDO�
UHODWLRQ�ZLWK�'XWFK�H[SRUWV��:H�VKRXOG�KRZHYHU�QRWH�WKDW�XQIRUWXQDWHO\�IRU�WKH�86�
WKHUH�LV�QR�VXE�VHFWRU�VHQWLPHQW�GDWD�DYDLODEOH�LQ�WKH�SXEOLF�GRPDLQ��2QO\�WKH�2(&'�
SXEOLVKHV�D�PRQWKO\�VHQWLPHQW�LQGLFDWRU�WKDW�UHSUHVHQWV�WKH�ZKROH�86�LQGXVWU\��7KLV�
UHGXFHV�WKH����VHQWLPHQW�LQGLFDWRUV�WR�D�WRWDO�RI����VHQWLPHQW�LQGLFDWRUV��,Q�RUGHU�WR�
LQYHVWLJDWH�WKH�SURSHUWLHV�RI�WKLV�VHW�RI�LQGLFDWRUV��LQ�WKH�QH[W�VHFWLRQ�ZH�ZLOO�SHUIRUP�
VRPH�EDVLF�HPSLULFDO�DQDO\VLV���

�

�
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7DEOH����7KH�PDMRU�HQG�XVHUV�RI�'XWFK�LPSRUWV�IRU�HDFK�FRXQWU\�
*HUPDQ\ 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�SURFHVVHG�E\��
)LQDO�FRQVXPSWLRQ�H[SHQGLWXUH�E\�KRXVHKROGV �����
)L[HG�FDSLWDO�IRUPDWLRQ �����
0DQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV ����
0DQXIDFWXUH�RI�PDFKLQHU\�DQG�HTXLSPHQW�Q�H�F� ����
&RQVWUXFWLRQ ����
7RWDO�� �����

%HOJLXP 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�SURFHVVHG�E\��
)LQDO�FRQVXPSWLRQ�H[SHQGLWXUH�E\�KRXVHKROGV �����
)L[HG�FDSLWDO�IRUPDWLRQ �����
PDQXIDFWXUH�RI�FRNH�DQG�UHILQHG�SHWUROHXP�SURGXFWV ����
PDQXIDFWXUH�RI�EDVLF�PHWDOV ����
PDQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV ����
7RWDO�� �����

)UDQFH 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�SURFHVVHG�E\��
)LQDO�FRQVXPSWLRQ�H[SHQGLWXUH�E\�KRXVHKROGV �����
)L[HG�FDSLWDO�IRUPDWLRQ �����
PDQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW ����
PDQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV ����
&RQVWUXFWLRQ�VHFWRU ����
7RWDO�� �����

8QLWHG�.LQJGRP 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�SURFHVVHG�E\��
)LQDO�FRQVXPSWLRQ�H[SHQGLWXUH�E\�KRXVHKROGV �����
6HUYLFH�RI�ODQG�WUDQVSRUW�DQG�WUDQVSRUW�YLD�SLSHOLQHV ����
)L[HG�FDSLWDO�IRUPDWLRQ ����
PDQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV ����
PDQXIDFWXUH�RI�FRNH�DQG�UHILQHG�SHWUROHXP�SURGXFWV ����
7RWDO�� �����

8QLWHG�6WDWHV�RI�$PHULFD 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�SURFHVVHG�E\��
)LQDO�FRQVXPSWLRQ�H[SHQGLWXUH�E\�KRXVHKROGV �����
)L[HG�FDSLWDO�IRUPDWLRQ �����
PDQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW ����
PDQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV ����
&RQVWUXFWLRQ ����
7RWDO�� �����

,WDO\ 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�SURFHVVHG�E\��
)LQDO�FRQVXPSWLRQ�H[SHQGLWXUH�E\�KRXVHKROGV �����
)L[HG�FDSLWDO�IRUPDWLRQ �����
PDQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV ����
&RQVWUXFWLRQ ����
PDQXIDFWXUH�RI�PDFKLQHU\�DQG�HTXLSPHQW�Q�H�F� ����
7RWDO�� �����

6SDLQ 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�SURFHVVHG�E\��
3URGXFHU�VHQWLPHQW �����
)L[HG�FDSLWDO�IRUPDWLRQ �����
PDQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW �����
&RQVWUXFWLRQ ����
:KROHVDOH�DQG�UHWDLO�WUDGH�DQG�UHSDLU�RI�PRWRU�YHKLFOHV�DQG�PRWRUF\FOHV�VHFWRU ����
7RWDO�� �����
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7DEOH����6HQWLPHQW�LQGLFDWRUV�OLQNHG�WR�HQG�XVHUV�RI�'XWFK�H[SRUWV�

�

�

*HUPDQ\ 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�OLQNHG�WR�VHQWLPHQW��
&RQVXPHU�VHQWLPHQW �����
3URGXFHU�VHQWLPHQW �����
0DQXIDFWXUHUV�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW ����
0DQXIDFWXUHUV�RI�PDFKLQHU\�DQG�HTXLSPHQW�Q�H�F��VHQWLPHQW ����
&RQVWUXFWLRQ�VHQWLPHQW ����
7RWDO�� �����

%HOJLXP 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�OLQNHG�WR�VHQWLPHQW��
&RQVXPHU�VHQWLPHQW �����
3URGXFHU�VHQWLPHQW �����
0DQXIDFWXUHUV�RI�FRNH�DQG�UHILQHG�SHWUROHXP�SURGXFWV�VHQWLPHQW ����
0DQXIDFWXUHUV�RI�EDVLF�PHWDOV�VHQWLPHQW ����
0DQXIDFWXUHUV�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW ����
7RWDO�� �����

)UDQFH 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�OLQNHG�WR�VHQWLPHQW��
&RQVXPHU�VHQWLPHQW �����
3URGXFHU�VHQWLPHQW �����
0DQXIDFWXUHUV�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW ����
0DQXIDFWXUHUV�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV�VHQWLPHQW ����
&RQVWUXFWLRQ�VHQWLPHQW ����
7RWDO�� �����

8QLWHG�.LQJGRP 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�OLQNHG�WR�VHQWLPHQW��
&RQVXPHU�VHQWLPHQW �����
6HUYLFH�RI�ODQG�WUDQVSRUW�DQG�WUDQVSRUW�YLD�SLSHOLQHV�VHQWLPHQW ����
3URGXFHU�VHQWLPHQW ����
0DQXIDFWXUHUV�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV�VHQWLPHQW ����
0DQXIDFWXUHUV�RI�FRNH�DQG�UHILQHG�SHWUROHXP�SURGXFWV�VHQWLPHQW ����
7RWDO�� �����

8QLWHG�6WDWHV�RI�$PHULFD
 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�OLQNHG�WR�VHQWLPHQW��
&RQVXPHU�VHQWLPHQW�VHQWLPHQW �����
3URGXFHU�VHQWLPHQW�VHQWLPHQW �����
0DQXIDFWXUHUV�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW ����
0DQXIDFWXUHUV�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV�VHQWLPHQW ����
&RQVWUXFWLRQ�VHQWLPHQW ����
7RWDO�� �����

,WDO\ 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�OLQNHG�WR�VHQWLPHQW��
&RQVXPHU�VHQWLPHQW �����
3URGXFHU�VHQWLPHQW �����
0DQXIDFWXUHUV�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV�VHQWLPHQW ����
&RQVWUXFWLRQ ����
0DQXIDFWXUHUV�RI�PDFKLQHU\�DQG�HTXLSPHQW�Q�H�F��VHQWLPHQW ����
7RWDO�� �����

6SDLQ 6KDUH�RI�'XWFK�H[SRUW�LQIORZ�OLQNHG�WR�VHQWLPHQW��
3URGXFHU�VHQWLPHQW �����
&RQVXPHU�VHQWLPHQW �����
0DQXIDFWXUHUV�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV�VHQWLPHQW �����
&RQVWUXFWLRQ�VHQWLPHQW ����
:KROHVDOH�DQG�UHWDLO�WUDGH�DQG�UHSDLU�RI�PRWRU�YHKLFOHV�DQG�PRWRUF\FOHV�VHFWRU�VHQWLPHQW ����
7RWDO�� �����


$V�\HW��D�OLQNDJH�WR�86$�VXE�VHFWRU�VHQWLPHQW�GDWD�FDQQRW�EH�FRQVWUXFWHG�LQ�SUDFWLVH�GXH�WR�DEVHQFH�RI�
WKLV�GDWD�LQ�WKH�SXEOLF�GRPDLQ��+RZHYHU��2(&'�SURYLGHV�DQ�DJJUHJDWHG�VHQWLPHQW�LQGLFDWRU�RQ�WRWDO�86$�
PDQXIDFWXULQJ�WKDW�FDQ�EH�FRQVLGHUHG�DV�DQ��LQIHULRU��DOWHUQDWLYH�
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���� (PSLULFDO�$QDO\VLV�RI�WKH�'XWFK�(6�,QGLFDWRUVHW�

�

6R�IDU�ZH�FROOHFWHG�D�QXPEHU�RI�VHQWLPHQW�LQGLFDWRUV�WKDW��DFFRUGLQJ�WR�RXU�(6'0��
VKRXOG�FRQWDLQ� LQIRUPDWLRQ�RQ� WKH�GHYHORSPHQW�RI�GHPDQG� IRU�'XWFK�H[SRUWV��:H�
ZLOO�QRZ�WU\�WR�XWLOLVH�WKLV�VHW�LQ�WKH�FRQVWUXFWLRQ�RI�DQ�(6,��+RZHYHU��ZH�ILUVW�QHHG�
WR� WDNH� VRPH�SUDFWLFDO�DQG� WHFKQLFDO� LVVXHV� LQWR�DFFRXQW��)LUVW�ZH� VKRXOG�QRWH� WKDW�
HDFK�VXUYH\�FRQVLVWV�RI�D�QXPEHU�RI�GLIIHUHQW�TXHVWLRQV��\LHOGLQJ�GLIIHUHQW�LQGLFDWRUV��
)RU� LQVWDQFH�� FRQVXPHUV� DUH� DVNHG� WZHOYH� GLIIHUHQW� TXHVWLRQV� WKDW� YDU\� IURP�
µDVVHVVLQJ� WKHLU�ILQDQFLDO�VLWXDWLRQ�RYHU� WKH� ODVW����PRQWKV¶� WR�µSODQV� WKH\�KDYH�RQ�
GRLQJ�PDMRU�SXUFKDVHV�RYHU�WKH�QH[W����PRQWKV¶��7KLV�LPSOLHV�WKDW�WKH�DFWXDO�QXPEHU�
RI�VHQWLPHQW�YDULDEOHV�LV�IDU�ODUJHU�WKDQ�WKH����ZH�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��
,Q�IDFW��WKH�QXPEHU�RI�VHULHV�IRU�ZKLFK�'*�(&),1�KDV�VXIILFLHQWO\�ORQJ�WLPH�VHULHV�
DYDLODEOH��RYHU����\HDUV��LV������)RU�WKH�PDMRULW\�RI�WKHVH�VXUYH\�TXHVWLRQV��GDWD�LV�
DYDLODEOH�RYHU� WKH�SHULRG�-DQXDU\��������2FWREHU�������7KLV� ODUJH�QXPEHU�RI� WLPH�
VHULHV�UH�LQWURGXFHV�WKH�GDQJHU�RI�GDWD�PLQLQJ��ZKLFK�ZH�WULHG�WR�PLQLPLVH�ZKHQ�ZH�
XVHG� WKH� VWUXFWXUHG� DSSURDFK� RI� WKH� (6'0�� +RZHYHU�� WKLV� ODUJHU� VHW� RI� GDWD� FDQ�
PDNH� LW� ZRUWKZKLOH� WR� LQYHVWLJDWH� ZKHWKHU� ZH� FDQ� FRQVWUXFW� DQ� (6,� ZLWK� PRUH�
DWWUDFWLYH� VWDWLVWLFDO� DQG� VWDWLVWLFDO� VWRU\� WHOOLQJ� SURSHUWLHV� WKDQ� ZH� FRXOG� E\�
UHVWULFWLQJ�RXUVHOYHV�WR�WKH�JHQHUDO�FRQILGHQFH�LQGLFDWRUV��

,Q� RUGHU� WR� GHULYH� D� YDOXDEOH�(6,� IURP� WKLV� ODUJH� QXPEHU� RI� SRWHQWLDO� H[SODQDWRU\�
YDULDEOHV�� ZLWKRXW� JHWWLQJ� LQWR� VXEVWDQWLDO� GDWD� PLQLQJ�� ZH� ZLOO� PDNH� XVH� RI� D�
QXPEHU� RI� FRQFHSWXDO� FRQVLGHUDWLRQV��:H� GLVWLQJXLVK� WKUHH� FRQFHSWXDOO\� GLIIHUHQW�
FDWHJRULHV� RI� EXVLQHVV� VXUYH\� TXHVWLRQV� DQG� LQYHVWLJDWH� HDFK� RI� WKHP� RQ� WKHLU�
DJJUHJDWH�VWDWLVWLFDO�SURSHUWLHV�WRZDUGV�WKH�GHYHORSPHQW�RI�'XWFK�H[SRUWV��7KH�ILUVW�
FDWHJRU\� LV� VLPSO\� WKH� JHQHUDO� FRQILGHQFH� LQGLFDWRU�� DV� GHILQHG� LQ� WKH� EXVLQHVV�
VXUYH\V�� 7KH� VHFRQG� FDWHJRU\�ZH� GHILQH� LV� WKH�RUGHU� DVVHVVPHQW� LQGLFDWRU��ZKLFK�
FRQVLVWV� RI� VXUYH\� TXHVWLRQV� WKDW� UHODWH� WR� WKH� DVVHVVPHQW� RI� RUGHU� SRVLWLRQV�� 7KH�
WKLUG�FDWHJRU\�ZH�GHILQH� LV� WKH�SURGXFWLRQ�H[SHFWDWLRQ� LQGLFDWRU��ZKLFK�FRQVLVWV�RI�
VXUYH\�TXHVWLRQV�WKDW�UHODWH�WR�SURGXFWLRQ�H[SHFWDWLRQV��,Q�WDEOH���EHORZ�ZH�SUHVHQW�
WKH�TXHVWLRQV�ZH�OLQN�WR�HDFK�RI�WKH�WKUHH�W\SHV�DQG�UHIHU�WR�WKHP�DV�EXVLQHVV�VXUYH\�
FDWHJRULHV��
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7DEOH����7KH�EXVLQHVV�VXUYH\�TXHVWLRQV�OLQNHG�WR�HDFK�FDWHJRU\�DQG�VHFWRU�
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7KLV� FDWHJRULVDWLRQ� UHGXFHV� WKH� ���� YDULDEOHV� LQWR� WKUHH� JURXSV� RI� ��� YDULDEOHV��
ZKLFK� LV� RQO\� D� VPDOO� IUDFWLRQ� RI� DOO� WKH� SRVVLEOH� FRPELQDWLRQV� DQG� WKXV� SUHYHQWV�
VXEVWDQWLDO�GDWD�PLQLQJ��0RUHRYHU��WKH�WKUHH�FDWHJRULHV�DOO�KDYH�D�FOHDU�DQG�FRKHVLYH�
HFRQRPLF�PHDQLQJ��ZKLFK�LPSURYHV�WKH�VWDWLVWLFDO�VWRU\�WHOOLQJ�SURSHUWLHV�RI�WKH�(6,��

:H� FDQ� QRZ� LQYHVWLJDWH� ZKHWKHU�� ZKLFK� DQG� ZKDW� W\SH� RI� UHODWLRQ� WKH� VHQWLPHQW�
LQGLFDWRUV�SUHVHQWHG�LQ�WDEOH����IRU�WKH�WKUHH�FDWHJRULHV�GHILQHG�LQ�WDEOH����KDYH�ZLWK�
'XWFK� H[SRUWV�� ,Q� RXU� HPSLULFDO� DQDO\VLV� RXU� UHIHUHQFH� VHULHV�ZLOO� EH� \HDU� RQ� \HDU�
�<R<��JURZWK�LQ�'XWFK�H[SRUW�YROXPH��:H�IRFXV�RQ�JURZWK�UDWHV�EHFDXVH�EXVLQHVV�
VXUYH\V�FRQVLVW�RI�TXHVWLRQV�ZKHUH� UHVSRQGHQWV� DUH�DVNHG� WR� HYDOXDWH� WKHLU�FXUUHQW�
VWDWXV�LQ�UHODWLRQ�WR�WKHLU�SDVW��7KH�VLPSOHVW�ZD\�WR�FRPELQH�WKH�LQGLFDWRU�VHULHV�LV�E\�
WDNLQJ�WKHLU�VXP��7KLV�LV�UHODWLYHO\�QRQ�WHFKQLFDO�DQG�ZLOO�FRQWULEXWH�WR�WKH�VLPSOLFLW\�
RI�WKH�(6�DV�D�ZKROH��VR�ZH�ILUVW�IRFXV�RQ�WKLV��:H�ZLOO�UHIHU�WR�WKLV�DV�WKH�VLPSOH�(6,�
�6(6,��DQG�FDQ�EH�ZULWWHQ�DV��

∑
=

=
��

�L
LWW ;6(6, �� � � � � � � � ����

ZKHUH� LW; �DUH�WKH�LQGLYLGXDO�LQGLFDWRU�VHULHV��/DWHU�ZH�ZLOO�LQYHVWLJDWH�ZKHWKHU�ZH�

FDQ�DQG�VKRXOG�LPSURYH�����E\�XVLQJ�DOWHUQDWLYH�FRPSRVLWLRQV��7KLV�LV�DOVR�LPSRUWDQW�
LQ�WKH�FRQWH[W�RI�WKH�YLVXDOLVDWLRQ��ZKLFK�LQWURGXFHV�DOWHUQDWLYH�UHVWULFWLRQV��:H�ZLOO�
GLVFXVV�WKHVH�LQ�WKH�QH[W�VHFWLRQ��1RZ��LQ�ILJXUH���EHORZ�ZH�SUHVHQW�WKH�6(6,�IRU�DOO�
WKUHH�FDWHJRULHV��

�

�

�

�

�

�

�
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)LJXUH����7LPH�VHULHV�RI�JHQHUDO�FRQILGHQFH��RUGHU�DVVHVVPHQW�DQG�SURGXFWLRQ�
H[SHFWDWLRQ�LQGLFDWRU�VHULHV�DQG�<R<�JURZWK�RI�WRWDO�'XWFK�H[SRUWV��YROXPH��

�

�

)LJXUH���UHYHDOV� WKDW�WKH�WKUHH�LQGLFDWRUVHWV�H[KLELW�D�VLPLODU�SDWWHUQ��ZKLFK�LV�DOVR�
SUHVHQW� LQ� WKH� UHIHUHQFH� VHULHV�� 6HFRQG�� WKH� µSURGXFWLRQ� H[SHFWDWLRQV� 6(6,¶�
LQGLFDWRUVHW�VHHPV�WR�OHDG�ERWK�WKH�UHIHUHQFH�VHULHV�DQG�WKH�RWKHU�WZR�LQGLFDWRUVHWV��
7KLV� REVHUYDWLRQ� LV� IXUWKHU� FRQILUPHG� LQ� ILJXUH� �� EHORZ�� LQ�ZKLFK�ZH� SUHVHQW� WKH�
FRUUHODWLRQ�VSHFWUXP�RI�WKH�LQGLFDWRUVHWV�ZLWK�WKH�H[SRUW�VHULHV��

�

)LJXUH����&RUUHODWLRQ�VSHFWUXP�RI�LQGLFDWRUV�ZLWK�UHIHUHQFH�VHULHV�

�

�

7KH� YHUWLFDO� OLQHV� LQ� ILJXUH� �� LQGLFDWH� IRU� ZKLFK� OHDG�ODJ� WKH� DJJUHJDWH� RI� DQ�
LQGLFDWRUVHW� FRUUHODWHV� PD[LPDOO\�� ZKHUH� D� PLQXV� VLJQ� RQ� WKH� KRUL]RQWDO�D[LV�
UHSUHVHQWV�D�OHDG��7KLV�LPSOLHV�WKDW�ILJXUH���FRQILUPV�WKDW�WKH�SURGXFWLRQ�H[SHFWDWLRQ�
6(6,��RQ�DYHUDJH��OHDGV�WKH�RWKHU�VHWV��DQG�DOVR�WKH�H[SRUW�VHULHV��E\�RQH�PRQWK��:H�
VKRXOG� IXUWKHU� QRWH� WKDW� WKH� PD[LPXP� FRUUHODWLRQ� RI� DOO� WKH� WKUHH� DJJUHJDWH�
LQGLFDWRUV�LV�DURXQG������ZKLFK�LQGLFDWHV�TXLWH�D�VWURQJ�UHODWLRQ�EHWZHHQ�WKH�VHWV�DQG�
H[SRUW� GHYHORSPHQW�� 7KHUHIRUH� ZH� FRQFOXGH� WKDW� DOO� WKUHH� LQGLFDWRU� FDWHJRULHV�
SURYLGH� VLJQDOV� WKDW� EHVLGH� WKHLU� VWUXFWXUDO� UHODWLRQ� DOVR� KDYH� D� VWURQJ� VWDWLVWLFDO�
UHODWLRQ� ZLWK� 'XWFK� H[SRUWV�� )XUWKHUPRUH�� ILJXUH� �� UHYHDOV� WKDW� ZKHQ� ZH� DUH�
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LQWHUHVWHG� LQ� WKH� VKRUW�WHUP� GHYHORSPHQWV� LQ�'XWFK� H[SRUWV��ZH� FDQ� XVH� WKH� 6(6,�
SURGXFWLRQ�H[SHFWDWLRQ�LQGLFDWRU��

�

���� (PSLULFDO�$QDO\VHV�LQ�WKH�&RQWH[W�RI�WKH�(6�9LVXDOLVDWLRQ�7RRO�

�

,Q�WKLV�VHFWLRQ�ZH�FRQWLQXH�RXU�HPSLULFDO�DQDO\VLV��EXW�DGGUHVV�LW�LQ�WKH�FRQWH[W�RI�WKH�
(6� YLVXDOLVDWLRQ� WRRO� LQ� ZKLFK� ZH� ZDQW� WR� SUHVHQW� WKH� GDWD� LQ� DQ� HFRQRPLFDO�
PHDQLQJIXO��DQG�HDVLO\�LQWHUSUHWDEOH�IDVKLRQ��:H�ZDQW�WKLV�YLVXDO�PRQLWRULQJ�V\VWHP�
WR� JLYH� XVHUV� D� TXLFN�� LQVLJKWIXO� DQG� HDV\� WR� LQWHUSUHW� SLFWXUH� RI� ERWK� WKH� RYHUDOO�
'XWFK�H[SRUW�VLWXDWLRQ�DQG�RI�WKH�VWDWH�RI�LQGLYLGXDO�H[SRUW�PDUNHWV��0RUHRYHU��WKH�
YLVXDOLVDWLRQ� VKRXOG� JLYH� XV� D� VWDWLVWLFDO� VWRU\� RQ� 'XWFK� H[SRUWV�� ,W� VKRXOG�
FRPPXQLFDWH� WKH�PDMRU�GHVWLQDWLRQV�RI�'XWFK�H[SRUWV��DQG�WKH�VLWXDWLRQ�LQ�HDFK�RI�
WKHVH�PDUNHWV�� 7KHUHIRUH�� WKH� VL]H� DQG� FRPSRVLWLRQ� RI� WKH� LQGLFDWRUVHW� EHFRPHV� D�
UHOHYDQW� LVVXH�� ,Q� WKLV� FRQWH[W�ZH� WKLQN� WKDW� WKH� VHW� RI� ��� YDULDEOHV�ZH� GHULYHG� LQ�
VHFWLRQ����� LV�ERWK�WRR�ODUJH� WR�SUHVHQW�VLPXOWDQHRXVO\�DQG�WRR�DV\PPHWULF��GXH�WR�
ODFN� LQ� 86� GDWD�� WR� SUHVHQW� LQ� D� FOHDU� �V\PPHWULF�� IDVKLRQ�� 7KHUHIRUH� ZH� ZLOO�
LQYHVWLJDWH� WKH� HPSLULFDO� SURSHUWLHV� RI� VRPH� UHGXFHG� GDWDVHWV� WKDW� PHHW� RXU�
YLVXDOLVDWLRQ�GHPDQGV��:LWK�WKH�YLVXDOLVDWLRQ�RI�WKH�GDWD�LQ�PLQG��ZH�FRQVLGHU�WKUHH�
UHGXFHG�GDWDVHWV�WKDW�ZH�UHIHU�WR�DV�VL]H�VFHQDULRV��L�H���

�

�� ��PDMRU�FRXQWULHV�ZLWK�LWV���PDMRU�LQGXVWULHV��L�H����YDULDEOHV��

�� ��PDMRU�FRXQWULHV�ZLWK�LWV���PDMRU�LQGXVWULHV��L�H�����YDULDEOHV��

�� ��PDMRU�FRXQWULHV�ZLWK�LWV���PDMRU�LQGXVWULHV��L�H�����YDULDEOHV��

�

+HUH�ZH�VKRXOG�QRWH� WKDW�GXH� WR�GDWD� OLPLWDWLRQV� LQ� WKH�86��ZH� UHSODFH� WKH�86�E\�
,WDO\��L�H��WKH��WK�FRXQWU\��LQ�WKH���[���GDWDVHW��)XUWKHUPRUH��LQ�RUGHU�WR�WHVW�ZKHWKHU�
WKH�VXSHULRULW\�RI�WKH�SURGXFWLRQ�H[SHFWDWLRQ�LQGLFDWRU�LV�UREXVW�WR�RXU�FKRLFH�RI�WKH�
QXPEHU� RI� FRXQWULHV� DQG� LQGXVWULHV�� ZH� UHWDLQ� WKH� JHQHUDO� FRQILGHQFH� DQG� RUGHU�
DVVHVVPHQW�LQGLFDWRU�LQ�WKH�DQDO\VLV��

)LUVW� ZH� SUHVHQW� WKH� ILJXUHV� VLPLODU� WR� ILJXUH� �� DQG� ��� EXW� QRZ� IRU� DOO� WKUHH� VL]H�
VFHQDULRV��7KH\�DJJUHJDWH�LQGLFDWRUV�DUH�FRQVWUXFWHG�VLPLODUO\�WR������H[FHSW�IRU�WKH�
VPDOOHU� QXPEHU� RI� LQGLFDWRU� VHULHV� LQYROYHG�� DQG� FDQ� EH� IRXQG� LQ� DSSHQGL[� &� LQ�
ILJXUH���D�WR���E��)URP�WKHVH�ILJXUHV�ZH�FDQ�OHDUQ�D�IHZ�WKLQJV��)LUVW�� LQ� WHUPV�RI�
FRUUHODWLRQV�ZLWK� WKH� UHIHUHQFH� VHULHV�� WKH� WKUHH�DJJUHJDWH� LQGLFDWRUV�� DQG� WKHUHIRUH�
WKH�LQGLFDWRUV�VHWV��SHUIRUP�UHDVRQDEO\�ZHOO�LQ�DOO�WKUHH�VL]H�VFHQDULRV��)XUWKHUPRUH��
�VXUSULVLQJO\��WKH���[���DQG���[���VFHQDULRV�SURYLGH�HDUOLHU�VLJQDOV��PD[�FRUUHODWLRQ�
DW� WZR�PRQWKV� OHDG�LQVWHDG�RI�RQH�PRQWK���6R� LW� VHHPV� WKDW� WKH���[���VHW�GRHV�QRW�
LPSURYH�XSRQ� WKH�RWKHU� VHWV��ZKLFK� LPSOLHV� WKDW� LQFOXGLQJ� ,WDO\� LQ� WKH� LQGLFDWRUVHW�
GRHV� QRW� LPSURYH� LWV� VWDWLVWLFDO� SHUIRUPDQFH�� )LQDOO\�� ZH� FDQ� FRQFOXGH� WKDW� WKH�



� � ���

VXSHULRU� SHUIRUPDQFH� RI� WKH� SURGXFWLRQ� H[SHFWDWLRQV� LQGLFDWRU� LV� UREXVW� RYHU� WKH�
WKUHH�VL]H�VFHQDULRV��

6LQFH�WKH�RXWFRPHV�RI�WKLV�DQDO\VLV�DUH�LQFRQFOXVLYH�ZLWK�UHVSHFW�WR�WKH�FRPSDULVRQ�
RI� WKH� �� [� �� DQG��� [� �� VL]H� VFHQDULRV��ZH�SHUIRUP�D� VHFRQG� DQDO\VLV� LQ�ZKLFK�ZH�
FRPSDUH� WKH�VHWV�ZLWK�UHVSHFW� WR� WKH�TXDOLW\�RI� WKHLU� WXUQLQJ�SRLQW�VLJQDOV��7XUQLQJ�
SRLQW� GHWHFWLRQ� LV� D� PDMRU� IXQFWLRQ� RI� EXVLQHVV� F\FOH� DQDO\VLV� DQG� WKHUHIRUH� DQ�
LPSRUWDQW�FULWHULRQ�IRU�WKH�(6�FRPSRVLWH�LQGLFDWRU��+HUH�ZH�GHILQH�D�WXUQLQJ�SRLQW�LQ�
WKH� UHIHUHQFH�VHULHV�DV�D� ORFDO�PLQLPXP�RU�PD[LPXP�LQ� WKH�JURZWK� UDWH�RI�H[SRUW�
YROXPH��,GHDOO\��RXU�LQGLFDWRUVHW�VKRXOG�JLYH�DQ�HDUO\�ZDUQLQJ�ZKHQ�D�WXUQLQJ�SRLQW�
DSSURDFKHV�ZKLOH�QRW�SURGXFLQJ�DQ\�IDOVH�VLJQDOV��%HFDXVH�WKH�WXUQLQJ�SRLQW�DQDO\VLV�
LV�PRUH�H[WHQVLYH��ZH�UHVWULFW�RXUVHOYHV�WR�FRPSDULQJ�WKH�GLIIHUHQW�VL]H�VFHQDULRV�IRU�
RQO\�WKH�6(6,�SURGXFWLRQ�H[SHFWDWLRQV�LQGLFDWRU���

,Q� DSSHQGL[� '� ZH� SUHVHQW� ILJXUH� ��D�F� LQ� ZKLFK� WKH� UHIHUHQFH� VHULHV� DQG� WKH�
SURGXFWLRQ� H[SHFWDWLRQV� LQGLFDWRU� VHULHV�� DIWHU� ZH� KDYH� ILOWHUHG� WKHP� ZLWK� D�
&KULVWLDQR�)LW]JHUDOG� �&)�� ILOWHU� �&KULVWLDQR�	� )LW]JHUDOG�� ������ZLWK� D�PLQLPXP�
SHULRG�RI�RVFLOODWLRQ�RI����PRQWKV�DQG�D�PD[LPXP�SHULRG�RI�����PRQWKV��)LOWHULQJ�LV�
QHFHVVDU\� GXH� WR� WKH� YRODWLOH� QDWXUH� RI� WKH� H[SRUW� JURZWK� UDWH� VHULHV� DQG� WKH�
VHQWLPHQW�LQGLFDWRUV��ZKLFK�PDNHV�D�FOHDU�GHWHFWLRQ�RI�WXUQLQJ�SRLQWV�GLIILFXOW��,W�DOVR�
LVRODWHV� WKH� PRVW� UHOHYDQW� PRYHPHQWV� IRU� EXVLQHVV� F\FOH� DQDO\VLV�� UHPRYLQJ�
LUUHOHYDQW�VKRUW�WHUP�GHYHORSPHQWV��$IWHU�WKH�ILOWHULQJ�ZH�FDQ�HDVLO\�LGHQWLI\�PDMRU�
WXUQLQJ�SRLQWV� LQ� WKH� LQGLFDWRU� VHULHV��PDUNLQJ� WKHP�DV� D� VLJQDO��7KLV� DOORZV�XV� WR�
FRXQW�WKH�QXPEHU�RI�HDUO\��ODWH�DQG�IDOVH�VLJQDOV��7KH�UHVXOWV�DUH�VXPPDULVHG�LQ�WDEOH�
��EHORZ��

�

7DEOH����6XPPDU\�RI�WKH�VLJQDOV�DV�SURYLGHG�XQGHU�WKH�GLIIHUHQW�VL]H�FDWHJRULHV�

6LJQDO?6HULHV ��[��� ��[�� ��[��
(DUO\�VLJQDO � � �
/DWH�VLJQDO � � �
)DOVH�VLJQDO � � � �

�

$V�ZH�FDQ�VHH�WKH�TXDOLW\�RI�WKH�VLJQDOV�RI�WKH���[���DQG���[���VL]H�LQGLFDWRUVHWV�GR�
QRW�GLIIHU��)XUWKHUPRUH��WDEOH���LQGLFDWHV�WKDW�DOWKRXJK�WKH���[���VHW�SURYLGHV�PRUH�
HDUO\�VLJQDOV��LW�DOVR�JLYHV�DQ�DGGLWLRQDO�IDOVH�VLJQDO��6LQFH�ZH�FRQVLGHU�IDOVH�VLJQDOV�
PRUH� XQGHVLUDEOH� WKDQ� ODWH� VLJQDOV�� ZH� DUH� LQFOLQHG� WR� UHMHFW� WKH� �� [� �� VHW� DV� WKH�
SUHIHUUHG�LQGLFDWRUVHW��&RPELQLQJ�WKH�RXWFRPHV�RI�WKHVH�WZR�DQDO\VHV��ZH�FRQFOXGH�
WKDW� WKH���[��� VHW� LV� WR�EH�SUHIHUUHG�RYHU� WKH���[���DQG���[���VHW�� ,W� RIIHUV� D�JRRG�
EDODQFH�RI�TXDOLW\�LQ�LQIRUPDWLRQ�DQG�SDUVLPRQ\��7KHUHIRUH��LQ�WKH�UHPDLQLQJ�RI�WKLV�
SDSHU�ZH�XVH�WKH���[���VL]H�FDWHJRU\�DQG�WKH�SURGXFWLRQ�H[SHFWDWLRQ�EXVLQHVV�VXUYH\�
TXHVWLRQV�DV�RXU�(6�LQGLFDWRUVHW��7KH�H[DFW�VHW�RI�LQGLFDWRUV�LV�SUHVHQWHG�LQ�WDEOH���
EHORZ��

�
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7DEOH����7KH�LQGLFDWRUV�LQFOXGHG�LQ�WKH���[���(6�LQGLFDWRUVHW��

�

�

,Q� WKH� QH[W� VHFWLRQV� ZH� ZLOO� ERWK� FRPSDUH� WKH� 6(6,� ZLWK� FRPSHWLQJ� OHDGLQJ�
LQGLFDWRUV�DQG�LQYHVWLJDWH�ZKHWKHU�ZH�FDQ�LPSURYH�LWV�OHDGLQJ�SURSHUWLHV��

�

���� $VVHVVLQJ�DQG�,PSURYLQJ�WKH�6(6,�

�

1RZ�WKDW�ZH�KDYH�VHOHFWHG�D�VHULHV�RI���[���LQGLFDWRUV�DQG�DQDO\VHG�LWV�UHODWLRQ�RI�WKH�
VLPSOH�VXPPDWLRQ�ZLWK�'XWFK�H[SRUWV��ZH�FDQ�LQYHVWLJDWH�ZKHWKHU�LW�LV�SRVVLEOH�WR�
FRQVWUXFW�D�FRPSRVLWH�LQGLFDWRU�WKDW�KDV�EHWWHU�SURSHUWLHV�WKDQ�WKH�VLPSOH�DJJUHJDWH�
6(6,��7KH�DLP�RI� WKLV� VHDUFK� LV� WZRIROG�� ,Q� WKH�ILUVW�SODFH�ZH�DUH� LQWHUHVWHG� LQ� WKH�
SRWHQWLDO� OHDG� WKDW� LV� KLGGHQ� LQ� WKH� (6'0� LQGLFDWRUVHW� DQG� KRZ� WKLV� FRPSDUHV� WR�
WUDGLWLRQDO� OHDGLQJ� LQGLFDWRUV� VXFK� DV� WKH� LQGXVWU\� H[SRUW� RUGHU� ERRN� DVVHVVPHQW�
�;2%$��IURP�WKH�'XWFK�PDQXIDFWXULQJ�LQGXVWU\�VXUYH\�RU�WKH�XQUHYLVHG�FRPSRVLWH�
OHDGLQJ�LQGLFDWRU��8&/,��RI�7KH�1HWKHUODQGV��DV�PRQWKO\�SXEOLVKHG�E\�WKH�2(&'��
$GGLWLRQDOO\��ZH�LQWHQG�WR�RSWLPLVH�WKH�FRPSRVLWH�OHDGLQJ�LQGLFDWRU�ZLWK�UHVSHFW�WR�
WKH�YLVXDOLVDWLRQ�WRRO��7KLV�LPSOLHV�ZH�VKRXOG�NHHS�QRQ�VWDWLVWLFDO�SURSHUWLHV�LQ�PLQG��
7KLV� LV� EHFDXVH� ZH� ZDQW� WKH� PHVVDJH� RI� WKH� FRPSRVLWH� OHDGLQJ� LQGLFDWRU� WR� EH�
V\QFKURQLVHG�ZLWK�WKH�YLVXDO�PHVVDJH�JLYHQ�E\�WKH���[��� ����LQGLYLGXDO�LQGLFDWRUV��
EHFDXVH� LQ� WKH� YLVXDOLVDWLRQ� WRRO�ZH� LQWHQG� WR� SUHVHQW� DOO� ��� VHULHV� VLPXOWDQHRXVO\�
DQG�ZLWK� HTXDO� LPSRUWDQFH�� 7KLV� LPSOLHV� WKDW�ZKHQ�ZH� RSWLPLVH� WKH� VXPPDULVLQJ�
LQGLFDWRU� VXFK� WKDW� LWV� VWDWLVWLFDO� SURSHUWLHV� DUH� RSWLPDO�� ZH� PLJKW� JHW� D� GLIIHUHQW�
VXPPDULVLQJ�VLJQDO�WKDQ�WKH�JHQHUDO�YLVXDO�PHVVDJH�JLYHQ�E\�WKH����LQGLFDWRUV��)RU�
LQVWDQFH��LW�PLJKW�RFFXU�WKDW�PRVW�LQGLFDWRUV�DUH�SURGXFLQJ�VOLJKWO\�QHJDWLYH�VLJQDOV��
EXW� RQH� LQGLFDWRU� SURGXFHV� VXFK� D� SRVLWLYH� VLJQDO� WKDW� LW� RYHUUXOHV� DOO� WKH� RWKHU�
VLJQDOV� LQ� DQ� RSWLPDO� LQGLFDWRU�� $QG� DOEHLW� VWDWLVWLFDOO\� RSWLPDO�� LW� PLJKW� FRQIXVH�
XVHUV�RI�WKH�YLVXDOLVDWLRQ�WRRO�ZKHQ�WKH\�REVHUYH�PDQ\�QHJDWLYH�VLJQDOV�VXPPDULVHG�
LQWR�D�VLQJOH�SRVLWLYH�VLJQDO���

:H�ZLOO�WUHDW�WKHVH�WZR�VXEMHFWV�VHSDUDWHO\�DQG�VWDUW�ZLWK�WKH�FRPSDULVRQ�H[HUFLVH��,Q�
RUGHU�WR�HVWDEOLVK�D�EHQFKPDUN�IRU�WKLV�DQDO\VHV��LQ�ILJXUH���EHORZ�ZH�SUHVHQW�WKH���[�
��SURGXFWLRQ�H[SHFWDWLRQ�6(6,��ZKLFK�IRU�WKH�UHPDLQLQJ�RI�WKLV�SDSHU�ZH�UHIHU�WR�DV�

&RXQWU\ (QG�XVHU %XVLQHVV�VXUYH\�TXHVWLRQ '*�(&),1�FRGH
*HUPDQ\ &RQVXPHUV 0DMRU�SXUFKDVHV�DW�SUHVHQW &216�'(�727���%6�0
*HUPDQ\ 7RWDO�LQGXVWU\ 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�'(�727���%6�0
*HUPDQ\ 0DQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�'(������%6�0
*HUPDQ\ 0DQXIDFWXUH�RI�PDFKLQHU\�DQG�HTXLSPHQW�Q�H�F� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�'(������%6�0
%HOJLXP &RQVXPHUV 0DMRU�SXUFKDVHV�DW�SUHVHQW &216�%(�727���%6�0
%HOJLXP 7RWDO�LQGXVWU\ 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�%(�727���%6�0
%HOJLXP 0DQXIDFWXUH�RI�FRNH�DQG�UHILQHG�SHWUROHXP�SURGXFWV 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�%(������%6�0
%HOJLXP 0DQXIDFWXUH�RI�EDVLF�PHWDOV 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�%(������%6�0
)UDQFH &RQVXPHUV 0DMRU�SXUFKDVHV�DW�SUHVHQW &216�)5�727���%6�0
)UDQFH 7RWDO�LQGXVWU\ 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�)5�727���%6�0
)UDQFH 0DQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�)5������%6�0
)UDQFH 0DQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�)5������%6�0
8QLWHG�.LQJGRP &RQVXPHUV 0DMRU�SXUFKDVHV�DW�SUHVHQW &216�8.�727���%6�0
8QLWHG�.LQJGRP /DQG�WUDQVSRUW�DQG�WUDQVSRUW�YLD�SLSHOLQHV ([SHFWDWLRQ�RI�WKH�GHPDQG�RYHU�WKH�QH[W���PRQWKV 6(59�8.������%6�0
8QLWHG�.LQJGRP 7RWDO�LQGXVWU\ 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�8.�727���%6�0
8QLWHG�.LQJGRP 0DQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG ,1'8�8.������%6�0



� � ���

6(6,��IURP�VHFWLRQ������WRJHWKHU�ZLWK�WKH�;2%$�DQG�8&/,�LQGLFDWRUV��'XH�WR�VRPH�
GDWD�OLPLWDWLRQV�ZH�IRFXV�RQ�WKH�SHULRG�-DQXDU\������±�2FWREHU�������

�

�

)LJXUH����<R<�JURZWK�LQ�'XWFK�H[SRUW�YROXPH��H[SRUW�RUGHU�ERRN�DVVHVVPHQW�
�;2%$���XQUHYLVHG�FRPSRVLWH�OHDGLQJ�LQGLFDWRU��8&/,��DQG�WKH����[����6(6,�

�

�

,Q�ILJXUH���ZH�FDQ�VHH�WKDW�WKH�8&/,��OLNH�WKH�<R<�H[SRUW�JURZWK�LWVHOI��LV�SXEOLVKHG�
WZR� PRQWKV� ODWHU� WKDQ� WKH� ;2%$�� 7KLV� LV� GXH� WR� GDWD� WKDW� DUH� QRW� LPPHGLDWHO\�
DYDLODEOH��7KLV�LV�JRRG�QHZV�IRU�WKH�(6�VHQWLPHQW�LQGLFDWRUVHW��VLQFH�LW�LV�DYDLODEOH�
DURXQG�WKH�VDPH�WLPH�DV�WKH�;2%$��L�H��DW�WKH�HQG�RI�WKH�UHSRUWLQJ�PRQWK��7KLV�JLYHV�
WKH�6(6,�DQG�WKH�;2%$�D�µKHDG�VWDUW¶�RYHU�WKH�8&/,�RI�WZR�PRQWKV��:H�IXUWKHU�VHH�
WKDW� WKH�;2%$� LV� ODJJLQJ� WKH�H[SRUW� VHULHV� LWVHOI��ZKLFK�PDNHV� LW� LQDSSURSULDWH�DV�
OHDGLQJ� LQGLFDWRU��7KLV�REVHUYDWLRQ� LV� FRQILUPHG� LQ� ILJXUH����ZKHUH�ZH�SUHVHQW� WKH�
FRUUHODWLRQ�VSHFWUXP�RI�WKHVH�LQGLFDWRUV�WRJHWKHU�ZLWK�WKH�<R<�JURZWK�LQ�YROXPH�RI�
'XWFK¶�H[SRUWV��

�



� � ���

)LJXUH����&RUUHODWLRQV�RI�ODJJHG�LQGLFDWRUV�ZLWK�UHIHUHQFH�VHULHV�

�

�

)LJXUH���UHYHDOV�D�IHZ�WKLQJV��)LUVW��LW�VHHPV�WKDW��HYHQ�ZKHQ�ZH�WDNH�WKH�KHDG�VWDUW�
RI�WKH�;2%$�LQWR�DFFRXQW��WKH�;2%$�LV�QRW�D�OHDGLQJ�LQGLFDWRU��,QVWHDG�LW�ODJV�WKH�
UHIHUHQFH�VHULHV�E\�WZR�PRQWKV�RQ�DYHUDJH��PDNLQJ� LW�FRLQFLGHQW�ZKHQ�ZH�WDNH� LWV�
KHDG� VWDUW� LQWR�DFFRXQW��2Q� WRS�RI� WKLV�� WKH�;2%$�KDV�D� ORZHU�RYHUDOO� FRUUHODWLRQ�
ZLWK� WKH�UHIHUHQFH�VHULHV�FRPSDUHG� WR�ERWK� WKH�8&/,�DQG� WKH�6(6,� LQGLFDWRU��7KLV�
LPSOLHV�WKDW��DV�D�OHDGLQJ�LQGLFDWRU��WKH�;2%$�LV�LQIHULRU�WR�ERWK�WKH�8&/,�DQG�WKH�
6(6,�� )XUWKHUPRUH�ZH� VHH� WKDW� WKH�8&/,� DQG� WKH� 6(6,� DUH� FORVH� WR� HTXLYDOHQW� LQ�
WHUPV�RI�OHDG�DQG�PDJQLWXGH�RI�FRUUHODWLRQ��+RZHYHU��DV�WKH�8&/,�LV�SXEOLVKHG�ZLWK�
D� ODJ� RI� �� PRQWKV� FRPSDUHG� WR� WKH� 6(6,�� WKH� 6(6,� RXWSHUIRUPV� WKH� 8&/,� ZLWK�
UHVSHFW� WR� LWV� FRUUHODWLRQ��+RZHYHU�� D�PRUH� LPSRUWDQW� FULWHULRQ� LV� LWV� WXUQLQJ�SRLQW�
VLJQDOOLQJ�FULWHULD��6LQFH�WKH�8&/,�VHHPV�WR�EH�D�OHVV�YRODWLOH�VHULHV��LW�PLJKW�EH�DEOH�
WR�GHWHFW�WXUQLQJ�SRLQWV�HDUOLHU��:H�WKHUHIRUH�UHSHDW�WKH�WXUQLQJ�SRLQW�DQDO\VLV�IURP�
VHFWLRQ������+HUH�ZH�SHUIRUP�WKH�DQDO\VLV�VXFK�WKDW�ZH�FRUUHFW�IRU�WKH�6(6,¶V�KHDG�
VWDUW�E\�VKLIWLQJ�WKH�8&/,�WZR�PRQWKV�VXFK�WKDW�WKHLU�SXEOLFDWLRQ�GDWH�LV�HTXDO��:H�
UHIHU� WR� WKLV�8&/,� DV� WKH� µVKLIWHG�8&/,¶��%RWK�&)� ILOWHUHG� VHULHV� DUH� SUHVHQWHG� LQ�
ILJXUH���EHORZ��

�

�

�

�

�

�

�

�

�

�

�

�
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)LJXUH� ��� &)� ILOWHUHG� VHULHV� DQG� WKHLU� WXUQLQJ� SRLQWV� RI� H[SRUW� JURZWK�� WKH�
VKLIWHG�8&/,�DQG�WKH�6(6,�

�
�
:H�VXPPDULVH�WKH�FRPSDULVRQ�UHVXOWV�LQ�WDEOH����

�

7DEOH� ��� &RPSDULVRQ� RI� TXDOLW\� RI� WXUQLQJ� SRLQW� VLJQDOV� RI� ERWK� WKH� 2(&'�
OHDGLQJ�LQGLFDWRU�DQG�('3�VHULHV�

6LJQDO 6KLIWHG�8&/, 6(6,

(DUOLHVW � �

(TXDO � �

)DOVH�6LJQDO � � �

�

*LYHQ� WKH� QXPEHU� RI� HDUOLHVW� ZDUQLQJV�� WDEOH� �� LQGLFDWHV� WKDW� WKH� VKLIWHG� 8&/,�
RXWSHUIRUPV� WKH� VLPSOH� 6(6,� LQ� WHUPV� RI� WXUQLQJ� SRLQW� GHWHFWLRQ�� 7KLV� LV� QRW�
VXUSULVLQJ��VLQFH� WKH�6(6,�KDV��XQOLNH� WKH�8&/,��QRW�EHHQ�VXEMHFW�WR�DQ\�VWDWLVWLFDO�
RSWLPLVDWLRQ�SURFHGXUH��LW�LV�VLPSO\�WKH�VXP�RI�D�VHW�RI�LQGLFDWRUV���

7KH� VXSHULRU� SHUIRUPDQFH� RI� WKH� 8&/,� ZLWK� UHVSHFW� WR� WXUQLQJ� SRLQW� VLJQDOOLQJ�
WHPSWV� XV� WR� SHUIRUP� D� VLPSOH� VWDWLVWLFDO� RSWLPLVDWLRQ� SURFHGXUH� RQ� WKH� (6�
LQGLFDWRUVHW��VXFK�WKDW�LWV�OHDGLQJ�LQGLFDWRU�SURSHUWLHV�DUH�LPSURYHG��:H�ZLOO�QRW�JR�
LQWR� WKLV� VXEMHFW� H[WHQVLYHO\�� EXW� LQ� RUGHU� WR� VHH� ZKHWKHU� WKH� (6� LQGLFDWRUVHW� KDV�
VRPH� ODWHQW� OHDG�SRWHQWLDO��ZH�ZLOO�SHUIRUP�RQH�EDVLF�DQDO\VLV�� ,Q� WKLV�DQDO\VLV�ZH�
UHWXUQ� WR� WKH� FRPSOHWH� GDWDVHW� RI� ��� SURGXFWLRQ� H[SHFWDWLRQ� EXVLQHVV� VXUYH\�
TXHVWLRQV��:H�SHUIRUP�D�IDFWRU�DQDO\VLV��VHH�H�J��5XPPHO��������IRU�DQ�LQWURGXFWLRQ�
DQG�GLVFXVVLRQ��LQ�ZKLFK�ZH�JHQHUDWH�WKUHH�IDFWRUV��+HUH�ZH�VKRXOG�QRWH�WKDW�����RI�
WKH�YDULDQFH�LQ�WKH�GDWD�FDQ�EH�GHVFULEHG�E\�WKHVH�WKUHH�IDFWRUV��,Q�RUGHU�WR�SLFN�WKH�
EHVW�IDFWRU�ZH�ILUVW�SORW�WKH���IDFWRUV�LQ�ILJXUH���EHORZ��

�

�
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)LJXUH����7KH�WKUHH�IDFWRUV�GHULYHG�IURP�WKH�IXOO�(6'0�LQGLFDWRUVHW��

�

�

$V� ZH� FDQ� VHH�� ERWK� WKH� �VW� DQG� �QG� IDFWRU� DUH�PRUH� RU� OHVV� OHDGLQJ�ZKLOH� WKH� �UG�
EHKDYHV�GLIIHUHQWO\��,Q�RUGHU�WR�NHHS�WKLQJV�VLPSOH�ZH�VLPSO\�DGG�WKH�EOXH�DQG�JUHHQ�
IDFWRU� WRJHWKHU� DQG� UHVFDOH� WKH� UHVXOWLQJ� VHULHV��:H�QDPH� WKLV� VHULHV� WKH�RSWLPLVHG�
H[SRUW�VFDQ�OHDGLQJ�LQGLFDWRU��2(6,���,Q�ILJXUH���EHORZ�ZH�UHSHDW�WKH�WXUQLQJ�SRLQW�
DQDO\VLV��

�

)LJXUH� ��� &)� ILOWHUHG� VHULHV� DQG� WKHLU� WXUQLQJ� SRLQWV� RI� H[SRUW� JURZWK�� WKH�
VKLIWHG�8&/,�DQG�WKH�RSWLPLVHG�H[SRUW�VFDQ�OHDGLQJ�LQGLFDWRU��2(6,���

�

�

)LJXUH��� UHYHDOV� WKDW� WKH�2(6,� LV�DOVR�FOHDUO\�D� OHDGLQJ� LQGLFDWRU�IRU�'XWFK�H[SRUW�
JURZWK�� ,Q� RUGHU� WR� FRPSDUH� LWV� WXUQLQJ� SRLQW� GHWHFWLQJ� DELOLWLHV� ZLWK� WKH� VKLIWHG�
8&/,�ZH�VXPPDULVH�ILJXUH���LQ�WDEOH���EHORZ��

�
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7DEOH����6XPPDU\�RI�ILJXUH���

6LJQDO 6KLIWHG�8&/, 2(6,

(DUOLHVW � �

(TXDO � �

)DOVH�6LJQDO � � �

�

7DEOH���VKRZV�WKDW��DIWHU�RQO\�D�UHODWLYHO\�VLPSOH�DQG�XQVRSKLVWLFDWHG�RSWLPLVDWLRQ�
SURFHGXUH��L�H��SLFNLQJ�WKH�ODWHQW�IDFWRUV�WKDW�ORRN�EHVW���WKH�VWDWLVWLFDO�SURSHUWLHV�RI�
WKH�8&/,�DQG�2(6,�DUH�DOUHDG\�FRPSDUDEOH��

:H�WKHUHIRUH�FRQFOXGH�WKDW��ZLWK�UHVSHFW� WR� LWV�VWDWLVWLFDO�SURSHUWLHV��ERWK� WKH�6(6,�
DQG�2(6,�VXUYLYH�WKH�FRPSDULVRQ�ZLWK�DOWHUQDWLYH�OHDGLQJ�LQGLFDWRUV��(VSHFLDOO\��LW�
VHHPV� WKDW�ZKHQ�ZH�DUH� QRW� UHVWULFWHG� E\� OLPLWDWLRQV� WKDW� HYROYH� IURP�RXU�GHVLUHG�
GDWD� YLVXDOLVDWLRQ�� ZH� FDQ� XVH� WKH� (6'0� WR� FROOHFW� D� YDOXDEOH� LQGLFDWRUVHW� IURP�
ZKLFK� ZH� FDQ� FRQVWUXFW� OHDGLQJ� LQGLFDWRUV� WKDW� FDQ� RXWSHUIRUP� RWKHU� OHDGLQJ�
LQGLFDWRUV�VXFK�DV�WKH�;2%$�DQG�WKH�8&/,��7KLV�RSWLPLVDWLRQ�H[HUFLVH�FRXOG�EH�SDUW�
RI�IXUWKHU�UHVHDUFK��)RU�QRZ�ZH�FDQ�FRQFOXGH�WKDW�WKH���[���LQGLFDWRUVHW�KDV�DGHTXDWH�
VWDWLVWLFDO�SURSHUWLHV��DQG�LWV�µVWDWLVWLFDO�VWRU\�WHOOLQJ�FDSDELOLWLHV¶�JLYH�LW�DQ�HGJH�RYHU�
WKH�DOWHUQDWLYH�OHDGLQJ�LQGLFDWRUV�ZH�LQYHVWLJDWHG��7KHUHIRUH��LQ�WKH�QH[W�VHFWLRQ�ZH�
FRQWLQXH�ZLWK�WKH�GLVFXVVLRQ�RI�WKH���[���(6'0�LQGLFDWRUVHW��DQG�KRZ�LW�FDQ�VHUYH�DV�
LQSXW� IRU� D� YLVXDOLVDWLRQ� WRRO� WR� PRQLWRU� 'XWFK� H[SRUWV� GHYHORSPHQWV� LQ� DQ�
HFRQRPLFDOO\�PHDQLQJIXO�IDVKLRQ��

�

��� 9LVXDOLVLQJ�WKH�(6'0�LQGLFDWRUVHW�

�

6R�IDU��ZH�FROOHFWHG�DQG�DQDO\VHG�D�VHW�RI�VHQWLPHQW�LQGLFDWRUV��L�H��WKH���[���(6'0�
LQGLFDWRUVHW�� WKDW� LV� UHODWHG� WR� HFRQRPLF� VHFWRUV� WKDW� DUH� LPSRUWDQW� HQG�XVHUV� RI�
'XWFK�H[SRUWV�DQG�LV�VXIILFLHQWO\�SDUVLPRQLRXV�DQG�V\PPHWULF�WR�YLVXDOLVH�FOHDUO\��,Q�
WKLV�VHFWLRQ��ZH�GLVFXVV�DGGLWLRQDO�LVVXHV�WKDW�DUH�UHODWHG�WR�WKH�YLVXDOLVDWLRQ�RI�WKLV�
LQGLFDWRUVHW��:H�ILUVW�GLVFXVV�VRPH�LPSRUWDQW�YLVXDOLVDWLRQ�FRQVLGHUDWLRQV�WKDW�DLP�WR�
PDNH� LW� HDVLHU� WR� LQWHUSUHW���� LQGLFDWRU� VHULHV��&RQVHFXWLYHO\��ZH� DQDO\VH� KRZ� WKH�
YLVXDOLVDWLRQ� DQG� LWV� SURSHUWLHV� DUH� DIIHFWHG� E\� WKHVH� FRQVLGHUDWLRQV�� $� VKRUW�
GHVFULSWLRQ�RI� WKH� ILQDO�PHWKRGRORJ\� FKRVHQ� DQG�XVHG�KHUH� LQ� GHULYLQJ� WKH�([SRUW�
6FDQ�FDQ�EH�IRXQG�LQ�$SSHQGL[�$��

�

���� 9LVXDOLVDWLRQ�&RQVLGHUDWLRQV�

�

7KH�LQGLFDWRUVHW�WKDW�ZH�LQWHQG�WR�YLVXDOLVH�FRQVLVWV�RI����YDULDEOHV�WKDW�UHSUHVHQW�WKH�
��PRVW� LPSRUWDQW�GHVWLQDWLRQ�VHFWRUV�RI�'XWFK�H[SRUWV�ZLWKLQ�WKH���PRVW� LPSRUWDQW�
H[SRUW� FRXQWULHV�� DV� SUHVHQWHG� LQ� WDEOH� �� LQ� VHFWLRQ� ����� 2XU� LQWHQWLRQ� LV� WR�
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VLPXOWDQHRXVO\� VKRZ� WKH� GHYHORSPHQWV� WKDW� RFFXU� LQ� DOO� WKHVH� ��� VHFWRUV�
LQGLYLGXDOO\��WRJHWKHU�ZLWK�VRPH�W\SH�RI�FRPSRVLWH�LQGLFDWRU�WKDW�VXPPDULVHV�WKHVH�
���GHYHORSPHQWV�LQWR�D�VLQJOH�VLJQDO�IRU�WRWDO�H[SRUW�JURZWK��0RUHRYHU��ZH�ZDQW�LW�
WR�EH�HDV\�WR�XQGHUVWDQG�WKH�SUHVHQWHG�LQIRUPDWLRQ��,GHDOO\�LW�VKRXOG�EH�SRVVLEOH�WR�
FRUUHFWO\�LQWHUSUHW�WKH�PDLQ�PHVVDJH�ZLWKLQ�D�JODQFH��+RZHYHU��LQWHUSUHWLQJ����WLPH�
VHULHV�VLPXOWDQHRXVO\�FDQ�EH�GLIILFXOW��,Q�RUGHU�WR�VLPSOLI\�WKH�SUHVHQWHG�LQIRUPDWLRQ��
ZH�XVH�WKH�IDFW�WKDW�VHQWLPHQW�LQGLFDWRUV�DUH�GHILQHG�RQ�DQ�RUGLQDO�VFDOH�DQG�PDLQO\�
VHUYH�WR�SURYLGH�LQVLJKW�LQ�WKHLU�JHQHUDO�WHQGHQF\��7KLV�LPSOLHV�WKDW�ZH�FDQ��ZLWKRXW�
DIIHFWLQJ� LWV�PDLQ�PHVVDJH�� UHGXFH� WKH� VHULHV� LQWR� D� VLPSOLILHG� VHULHV� WKDW� FRQVLVWV�
RQO\� RI� IRXU� SKDVHV�� :H� QDPH� WKHP� ZHDN� GHPDQG�� UHFRYHULQJ�� ZHDNHQLQJ� DQG�
VWURQJ�GHPDQG��+HUH�VWURQJ�GHPDQG�LPSOLHV�DQ�LQGLFDWRU�WKDW�LV�DERYH�LWV�ORQJ�WHUP�
DYHUDJH� DQG� LQFUHDVLQJ�� ZKLOH� ZHDN� GHPDQG� LPSOLHV� WKH� RSSRVLWH�� 6WUHQJWKHQLQJ�
LPSOLHV� DQ� LQGLFDWRU� WKDW� LV� EHORZ� LWV� ORQJ�WHUP� DYHUDJH� EXW� LQFUHDVLQJ�� ZKLOH�
ZHDNHQLQJ� LPSOLHV� WKH� RSSRVLWH�� 7KLV� µSKDVLQJ¶� VLPSOLILHV� WKH� WDVN� RI� TXLFNO\�
WUDQVODWLQJ� WKH���� LQGLFDWRU�VHULHV� LQWR�HFRQRPLFDO�PHDQLQJIXO� VWDWHPHQWV��H�J�� µWKH�
*HUPDQ� FDU� LQGXVWU\� LV� VWUHQJWKHQLQJ¶� RU� µ8.� FRQVXPHUV� DUH� JDLQLQJ� IDLWK¶�� $�
SKDVLQJ� DOJRULWKP� ZDV� GHYHORSHG�� ZKLFK� FRPSDUHV� WKH� FXUUHQW� UHDOLVDWLRQ� RI� DQ�
LQGLFDWRU�WR�D�VKRUW�WHUP�DYHUDJH��JURZWK��DQG�D�ORQJHU�WHUP�DYHUDJH��WKH�DYHUDJH���
:H�FDQ�IRUPDOLVH�WKLV�SKDVLILFDWLRQ�DV��

�

=LW3 :HDN�GHPDQG� LI�
/7
LWLW

67
LWLW ;;;; << 	 � � � ��D��

=LW3 5HFRYHULQJ� LI�
/7
LWLW

67
LWLW ;;;; >< 	 � � � ��E��

=LW3 :HDNHQLQJ� LI�
/7
LWLW

67
LWLW ;;;; <> 	 � � � ��F��

=LW3 6WURQJ�GHPDQG� LI�
/7
LWLW

67
LWLW ;;;; >> 	 � � � ��G��

�

ZKHUH� LW; UHSUHVHQWV�WKH�LQGLFDWRU�L�DW�WLPH�W� LW3 LV�WKH�SKDVH�RI�LQGLFDWRU�L�DW�WLPH�W��

67
LW; LV� WKH� VKRUW� WHUP� DYHUDJH� RI� LQGLFDWRU� L� DW� WLPH� W� DQG�

/7
LW; LV� WKH� ORQJ� WHUP�

DYHUDJH� RI� LQGLFDWRU� L� DW� WLPH� W�� ,Q� RUGHU� WR� FRPSOHWH� WKLV� IRUPDO� IUDPHZRUN� ZH�

VKRXOG�ZULWH� ��D�G�� DQG� UHSODFH� LW; ��
67

LW; ��
/7

LW; �� LW3 �ZLWK� W< ��
67

W< DQG�
/7

W< � DQG�

<
W3 �UHVSHFWLYHO\�ZKHUH W< LV�WKH�H[SRUW�JURZWK�VHULHV��7KLV�DOORZV�XV�SKDVLILFDWH�WKH�

H[SRUW�JURZWK�VHULHV�DV�ZHOO��

1RZ��LQ�RUGHU�WR�XWLOLVH�WKH�SKDVLILFDWLRQ�FRQFHSW�ZH�QHHG�WR�UHVROYH�WZR�LVVXHV��)LUVW�

ZH� QHHG� WR� VSHFLI\�
67

LW; ��
/7

LW; ��
67

W< DQG�
/7

W< �� 7KLV� FDQ� EH� DQ� LPSRUWDQW� FKRLFH��

EHFDXVH� K\SRWKHWLFDOO\� LW� FDQ�PDNH� WKH� GLIIHUHQFH�EHWZHHQ� FODVVLI\LQJ� D� SHULRG�DV�

VWURQJ�RU�ZHDN�GHPDQG��)RU�LQVWDQFH��WKH�VLWXDWLRQ�PLJKW�EH�ZRUVH�WKDQ�ODVW�PRQWK�
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EXW�VWLOO�EHWWHU�WKDQ�ODVW�\HDU��ZKLOH�LW�PLJKW�EH�JRRG�FRPSDUHG�WR�WKH�ODVW�WKUHH�\HDUV�

DQG�EDG�FRPSDUHG�WR�WKH�ODVW�WHQ�\HDUV��6HFRQG��ZH�QHHG�WR�GHILQH�D�UHODWLRQ�EHWZHHQ�

WKH����LQGLYLGXDO�SKDVH�VHULHV��WKH�DJJUHJDWH�LQGLFDWRU�WKDW�VXPPDULVHV�WKHP�DQG�WKH�

H[SRUW�JURZWK�VHULHV��8QIRUWXQDWHO\��WKHUH�LV�QR�VWDQGDUG�UHFLSH�DYDLODEOH�WR�UHVROYH�

WKHVH� LVVXHV��+RZHYHU��ZKHQ�ZH� WDNH� WKH� YLVXDOLVDWLRQ� DV� D� VWDUWLQJ�SRLQW��ZH� FDQ�

GHILQH�VRPH�GHVLUDEOH�SURSHUWLHV��

)LUVW�� VLQFH� ZH� LQWHQG� WR� VKRZ� GHYHORSPHQWV� LQ� ��� VHFWRUV� WRJHWKHU� ZLWK� D�

VXPPDULVLQJ�VLJQDO��ZH�VKRXOG�HQVXUH�WKDW�WKHUH�LV�QR�FRQWUDGLFWLRQ�EHWZHHQ�WKH����

LQGLYLGXDO�VLJQDOV�DQG�WKH�VXPPDULVLQJ�VLJQDO��)RU�LQVWDQFH��LW�ZRXOG�FRQIXVH�XVHUV�

ZKHQ� D� PDMRULW\� RI� WKH� LQGLFDWRUV� JLYH� D� µZHDN� GHPDQG¶� VLJQDO�� ZKLOH� WKH�

VXPPDULVLQJ�VLJQDO�LV�µVWURQJ�GHPDQG¶��7R�H[FOXGH�WKLV�RSWLRQ�ZH�VLPSO\�GHILQH�WKH�

VXPPDULVLQJ� VLJQDO� DV� WKH� VLJQDO� WKDW� RFFXUV� PRVW� IUHTXHQWO\� DPRQJ� WKH� ���

LQGLFDWRUV��7KLV�LPSOLHV�ZH�FDQ�ZULWH��

�������� ���� WWWW 3330RGXV3 = � � � � � � � ����

ZKHUH� W3 LV�WKH�VXPPDULVLQJ�VLJQDO��L�H�� W3 �LV�GHWHUPLQHG�YLD�WKH�PDMRULW\�YRWH��

6HFRQG�� LQ� WKH� YLVXDOLVDWLRQ� ZH� LQWHQG� WR� PDJQLI\� D� ��\HDU� ZLQGRZ� RI� H[SRUW�

GHYHORSPHQWV�� WRJHWKHU� ZLWK� WKH� VXPPDULVLQJ� VLJQDOV� ZLWKLQ� WKDW� SHULRG�� 7KLV�

LPSOLHV� WKDW� XVHUV� RI� WKH� YLVXDOLVDWLRQ� WRRO� ZLOO� RYHUVHH� D� SHULRG� RI� �� \HDUV�� 7KLV�

LPSOLHV� WKDW� WKH� VLJQDOOLQJ� IXQFWLRQ� VKRXOG� DOVR� UHIHU� WR� WKLV� SHULRG�� EHFDXVH�

RWKHUZLVH�D�VLJQDO�PLJKW�FRQWUDGLFW�ZLWK�WKH�YLVXDO�LPDJH��)RU�LQVWDQFH��ZKHQ�D�XVHU�

VHHV�WKDW�WKHUH�LV�KLJKHU�JURZWK�LQ�WKH�ODVW�PRQWK�WKDQ�WKHUH�ZDV�RQ�DYHUDJH�RYHU�WKH�

ODVW�ILYH�\HDUV��WKLV�VKRXOG�QRW�EH�GHILQHG�DV�µUHFRYHULQJ¶��VLPSO\�EHFDXVH�LW� LV�VWLOO�

ORZHU�WKDQ�WKH�DYHUDJH�JURZWK�RYHU�WKH�ODVW�WHQ�\HDUV��7KXV��ZH�FKRRVH�WKH�ORQJ�WHUP�

DYHUDJH�WR�EH�WKH�DYHUDJH�RYHU�WKH�SDVW�ILYH�\HDUV��
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7KLUG��ZH�DUH�LQWHUHVWHG�LQ�PRQWKO\�GHYHORSPHQWV�EXW�ZH�DOVR�SUHIHU�VLJQDOV�WR�KDYH�

D�FHUWDLQ�GHJUHH�RI�VWDELOLW\��0RQWKO\�VWDWLVWLFV�PLJKW�EH�PRUH�YRODWLOH�WKDQ�WKH�µUHDO¶�

VKRUW�WHUP�GHYHORSPHQWV��L�H��WKHUH�LV�D�FHUWDLQ�DPRXQW�RI�UDQGRPQHVV�DQG�VWDWLVWLFDO�

QRLVH�� )RU� LQVWDQFH�� ZKHQ� JURZWK� GHFOLQHV� RYHU� D� SHULRG� RI� �� PRQWKV�� LW� LV� QRW�

XQOLNHO\�WKDW�WKHUH�LV�DOVR�D�PRQWK�RI�SRVLWLYH�JURZWK�GXULQJ�WKDW�SHULRG��:H�WKLQN�D�

YDOXDEOH�VLJQDO�VKRXOG�LJQRUH�VXFK�LQFLGHQWV��7KLV�LPSOLHV�ZH�FDQ�VHW� �−= W
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VKRXOG� FDUHIXOO\� FKRRVH
67
LW; �� 2QH� ZD\� WR� HQVXUH� VRPH� VWDELOLW\� LV� WR� FRPSDUH� D�

YDOXH�DW�WLPH�W�ZLWK�VRPH�DYHUDJH�RYHU�WKH�ODVW�Q�����PRQWKV��L�H���
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,Q�RUGHU�WR�ILQG�D�JRRG�YDOXH�IRU�Q�ZH�FDQ�XWLOLVH�WKH��GHVLUHG��OHDGLQJ�SURSHUW\�RI�WKH�

LQGLFDWRU� SKDVH� VLJQDO� W3 � RQ� WKH� H[SRUW� JURZWK� VHULHV� SKDVH� <
W3 � WR� GHILQH� VRPH�

FULWHULRQ�IXQFWLRQ��7KLV�FULWHULRQ�IXQFWLRQ�VKRXOG�GHILQH� WKH�UHODWLRQ�EHWZHHQ�VKRUW�

WHUP�DYHUDJH�SHULRG�Q� DQG� WKH�PDWFK�EHWZHHQ W3 DQG� <
PW3+ ��ZKHUH�P� UHSUHVHQWV� WKH�

QXPEHU� RI� PRQWKV� DKHDG�� $� IXQFWLRQ� WKDW� FRPSOLHV� ZLWK� WKHVH� FRQGLWLRQV� FDQ� EH�

ZULWWHQ�DV��
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ZKHUH�7�LV�WKH�QXPEHU�RI�PRQWKV�LQ�WKH�WRWDO�VDPSOH�DQG�,�LV�D�IXQFWLRQ�WKDW�LV�HTXDO�

WR� RQH� ZKHQ� <
PWW 33 += IRU� VRPH� ( )8/ PPP �∈ DQG� ]HUR� RWKHUZLVH�� ,Q� ZRUGV�

���� 8/ PPQI �VLPSO\�PHDVXUHV�WKH�IUDFWLRQ�RI�FRUUHFW�SKDVH�VLJQDOV��+HUH�D�FRUUHFW�

SKDVH�VLJQDO�LPSOLHV�WKDW�WKH�YDOXH�RI� W3 �LV�UHSHDWHG�E\� <
W3 �DW�VRPH�SRLQW�LQ�WKH�QHDU�

IXWXUH��7KLV�µQHDU�IXWXUH¶�LV�GHILQHG�E\� /P DQG� 8P ��ZKHUH� /P GHILQHV�WKH�QXPEHU�RI�

PRQWKV�DKHDG� IURP�ZKLFK�ZH� VWDUW� ORRNLQJ�DQG� 8P GHILQHV� WKH�QXPEHU�RI�PRQWKV�

DKHDG�IURP�ZKLFK�ZH�VWRS�ORRNLQJ���

&RPELQLQJ�����WR�����DOORZV�XV�WR�SHUIRUP�VRPH�HPSLULFDO�DQDO\VLV�LQ�ZKLFK�ZH�FDQ�

VHH�WKH�HIIHFW�RI�GLIIHUHQW�FKRLFHV�RI�Q�� /P DQG� 8P �RQ� ���� 8/ PPQI ��:H�XVH�WKH�

SHULRG� -DQXDU\� ����� ±�2FWREHU� ����� EXW� VLQFH�ZH� QHHG� �� \HDUV� WR� GHWHUPLQH� WKH�

ORQJ�WHUP�DYHUDJH�DQG�H[SRUW�GDWD�LV�RQO\�DYDLODEOH�WLOO�$XJXVW�������ZH�PDWFK�WKH�

SKDVHV� RYHU� WKH� SHULRG� -DQXDU\� ����� ±� $XJXVW� ������ 7KLV� JLYHV� XV� D� WRWDO� RI� ���

PRQWKV�IRU�ZKLFK�ZH�KDYH�VLJQDOV�DQG�UHDOLVDWLRQV��,Q�WDEOH����EHORZ�ZH�SUHVHQW�WKH�

IUDFWLRQV�FRUUHFW�IRU�FRPELQDWLRQV�RI�Q�� /P DQG� 8P �ZH�WKLQN�DUH�LQWHUHVWLQJ���

�
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7DEOH�����3HUFHQWDJH�RI�SKDVH�PDWFKHV�IRU�GLIIHUHQW�YDOXHV�RI�Q�� /P DQG� 8P �
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,Q�WDEOH����ZH�FDQ�VHH�WKDW�ZKHQ� W3 �SURYLGHV�XV�ZLWK�D�VLJQDO��IRU�DOPRVW�DQ\�Q�LW�LV�

PRVW�OLNHO\�WKDW� <
W3 FRSLHV�WKLV�VLJQDO�WZR�PRQWKV�ODWHU��DOPRVW�������0RUHRYHU��ZH�

VHH�WKDW�ZKHQ� W3 �SURYLGHV�D�VLJQDO��LW�LV�DURXQG�����FHUWDLQ�WKDW�WKLV�VLJQDO�LV�FRSLHG�

VRPHZKHUH�DIWHU������RU���PRQWKV� ODWHU��7KHVH�SHUFHQWDJHV�DUH� VLJQLILFDQWO\�EHWWHU�

WKDQ�RQH�ZRXOG� VHH�ZLWK� UDQGRP�VLJQDOV��)XUWKHUPRUH��ZH�KLJKOLJKWHG� WKH�KLJKHVW�

SHUFHQWDJH� LQ� HDFK� URZ�� 7KHVH� KLJKOLJKWV� VKRZ� WKDW� WKH� EHVW� SUHGLFWLRQ� FDQ� EH�

DFKLHYHG�ZKHQ�ZH�VHW� �=Q ��7KLV�LPSOLHV�WKDW�ZH�GHILQH� LW; DV�LQFUHDVLQJ��ZKHQ�LW�

LV�KLJKHU�WKDQ�LWV�DYHUDJH�RYHU�WKH�ODVW�WKUHH�PRQWKV��

1RZ�WKDW�ZH�KDYH�WUDQVODWHG�WKH����LQGLFDWRU�VHULHV�LQWR����LQGLYLGXDO�SKDVH�VLJQDOV�

WRJHWKHU� ZLWK� D� VXPPDULVLQJ� SKDVH� VLJQDO� WKDW� RSWLPDOO\� SUHGLFWV� WKH� JHQHUDO�

EHKDYLRXU� RI� 'XWFK� H[SRUW� JURZWK� VHULHV�� ZH� FDQ� XVH� WKHVH� UHVXOWV� WR� JHQHUDWH� D�

YLVXDOLVDWLRQ��7KLV�ZLOO�EH�WKH�VXEMHFW�RI�QH[W�VHFWLRQ��

��

���� 9LVXDOLVDWLRQ�RI�(6'0�LQGLFDWRUVHW�

�

2QH� ZD\� WR� FOHDUO\� FRPPXQLFDWH� WKH� SKDVH� VLJQDOV� LV� E\� XVLQJ� FRORXUV�� ZKHUH�
GLIIHUHQW� FRORXUV� FRUUHVSRQG� WR� GLIIHUHQW� VWDWHV��7KLV� WHFKQLTXH� LV� DOVR� XVHG� LQ� WKH�
6WDWLVWLFV� 1HWKHUODQGV¶� EXVLQHVV� F\FOH� WUDFHU�� �YDQ� 5XWK� HW� DO��� ������� +HUH� UHG�
LQGLFDWHV� µZHDN� GHPDQG¶�� \HOORZ� LQGLFDWHV� µUHFRYHULQJ¶�� RUDQJH� LQGLFDWHV�
µZHDNHQLQJ¶�DQG�JUHHQ�LQGLFDWHV�µVWURQJ�GHPDQG¶��,Q�WKLV�VHFWLRQ�ZH�ZLOO�SUHVHQW�D�
YLVXDOLVDWLRQ��LQ�ZKLFK�ZH�SURGXFH�WKH�VLJQDO�E\�����DQG�XVH�WKH�SDUDPHWHU�YDOXHV�ZH�

GHULYHG�LQ�VHFWLRQ������L�H��� ∑
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*%�PHQX�WKHPDV�GRVVLHUV�FRQMXQFWXXU�SXEOLFDWLHV�FRQMXQFWXXUEHULFKW�LQKRXG�FRQMXQFWXXUNOR
N�FRQMXQFWXXUNORN��KWP�
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)LJXUH����9LVXDOLVDWLRQ�RI�WKH�(6'0�GDWD��

�

,GHDOO\�ILJXUH���VKRXOG�H[SODLQ�LWVVHOI��,Q�LW�ZH�VHH����FRORXUHG�FLUFOHV�WKDW�UHSUHVHQW�
WKH����(6'0�LQGLFDWRUV�DQG�WKHLU�VWDWH�SKDVHV�IRU�2FWREHU�������2Q�WRS�ZH�VHH�D�
JUDSK�LQ�ZKLFK�WKH�FRORXUV�UHSUHVHQW�WKH�VXPPDUL]LQJ�SKDVH�VWDWLVWLFV�RYHU�WLPH��DV�
GHWHUPLQHG�E\������WRJHWKHU�ZLWK�WKH�EODFN�OLQH�WKDW�UHSUHVHQWV�WKH�<R<�'XWFK�H[SRUW�
JURZWK�UHDOLVDWLRQV��$V�ZH�FDQ�VHH��WKH�VXPPDULVLQJ�SKDVH�VWDWLVWLF�IRU�2FWREHU������
LV� µZHDN� GHPDQG¶�� 0RUHRYHU�� ZH� FDQ� LPPHGLDWHO\� DQVZHU� WKH� TXHVWLRQ� µZK\"¶�
%HFDXVH� WKH� FLUFOHV� UHSUHVHQWLQJ� WKH� HFRQRPLF� VHFWRUV� VKRZ�XV� WKDW� WKHUH� DUH� DOVR�
VLJQV�RI�ZHDNQHVV� LQ�*HUPDQ� LQGXVWU\��%HOJLDQ�FRQVXPHUV��%HOJLDQ�PDQXIDFWXUHUV�
RI� EDVLF�PHWDOV�� )UHQFK�PDQXIDFWXUHUV� RI� FKHPLFDOV��8.� FRQVXPHUV��8.� LQGXVWU\�
DQG�8.�PDQXIDFWXUHUV�RI�FKHPLFDOV��)XUWKHUPRUH�ZH�FDQ�VHH�WKDW�WKH�VXPPDULVLQJ�
SKDVH� VWDWLVWLF� SURYLGHV� XV� ZLWK� HDUO\� ZDUQLQJ� VLJQDOV�� )RU� LQVWDQFH�� DOUHDG\� LQ�
2FWREHU� ����� ZH� HQFRXQWHU� D� QHJDWLYH� VLJQDO� WKDW� EHFRPHV� FRQVLVWHQWO\� QHJDWLYH�
IURP�)HEUXDU\������XQWLO�)HEUXDU\�������+RZHYHU��LW�ZDV�QRW�XQWLO�1RYHPEHU������
WKDW�7KH�1HWKHUODQGV�HQFRXQWHUHG�WKH�ILUVW�FDVH�RI�DFWXDO�QHJDWLYH�JURZWK�LQ�'XWFK�
H[SRUWV�� )LQDOO\� ZH� VKRXOG� QRWH� WKDW� ILJXUH� �� UHSUHVHQWV� D� VQDSVKRW� RI� D� G\QDPLF�
YLVXDOLVDWLRQ�WRRO�ZKHUH�D�XVHU�VKRXOG�EH�DEOH�WR�VFUROO�EDFN�WR�DQ\�PRPHQW�LQ�WLPH��
7KLV�ZRXOG�DOORZ�D�XVHU�RI�WKH�YLVXDOLVDWLRQ�WR�VHH�ZKLFK�HQG�XVHUV�RI�'XWFK�H[SRUWV�
ZHUH�GRLQJ�JRRG�RU�EDG�DW�DQ\�WLPH��$�G\QDPLF�YHUVLRQ�RI�WKH�(6�YLVXDOLVDWLRQ�WRRO�
IRU�7KH�1HWKHUODQGV�ZLOO�EH�DYDLODEOH�RQ�WKH�6WDWLVWLFV�1HWKHUODQGV�ZHEVLWH�VRRQ��

�
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��6HH�WKH�6WDWLVWLFV�1HWKHUODQGV�ZHEVLWH�IRU�D�FRORUHG�DQG�PRUH�XS�WR�GDWH�YHUVLRQ��
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)RU� WUDGH�RULHQWHG� HFRQRPLHV� OLNH� 7KH� 1HWKHUODQGV�� WLPHO\� DQG� SUHIHUDEO\� HDUO\�
LQIRUPDWLRQ�RQ�GHYHORSPHQWV�LQIOXHQFLQJ�H[SRUWV�LV�RI�JUHDW�YDOXH��)RU�WKLV�UHDVRQ��
6WDWLVWLFV� 1HWKHUODQGV� KDV� GHYHORSHG� WKH� ([SRUW� 6FDQ�� D� WRRO� IRU� GHWHFWLQJ� DQG�
DQDO\VLQJ� HDUO\� VLJQDOV� RI� GHYHORSPHQWV� LQIOXHQFLQJ� 'XWFK� H[SRUWV�� 7UDGLWLRQDOO\��
WKHUH�DUH�WZR�ZD\V�WR�DFKLHYH�WKLV��TXDQWLWDWLYH�IRUHFDVWV�DQG�OHDGLQJ�LQGLFDWRUV��7KLV�
SDSHU�SUHVHQWV�D�QRYHO�ZD\�RI�FRQVWUXFWLQJ�OHDGLQJ�LQGLFDWRUV��VDFULILFLQJ�VRPH�OHDG�
SURILOH� IRU� LQIRUPDWLRQDO� FRQWHQW�� 7UDGLWLRQDO� OHDGLQJ� LQGLFDWRUV� KDYH� D� FHUWDLQ�
DPRXQW� RI� ³EODFN�ER[´�FKDUDFWHU��&RPSRQHQW� LQGLFDWRUV� DUH� VHOHFWHG�RQ� WKHLU� OHDG�
SURSHUWLHV�� OHVV� VR� RQ� WKHLU� HFRQRPLF� FRQWHQW�� $V� D� UHVXOW�� LW� LV� RIWHQ� VRPHZKDW�
XQFOHDU�ZK\� D� SRVLWLYH� RU� QHJDWLYH� GHYHORSPHQW� LV� VLJQDOOHG��7R� UHPHG\� WKLV�� EXW�
VWLOO�UHWDLQ�D�OHDGLQJ�FKDUDFWHU��ZH�XVH�WKH�H[SRUW�VFDQ�GHWHFWLRQ�PHWKRG��7KH�LGHD�LV�
WKDW� WKH� H[SRUW� RI� RQH� FRXQWU\� LV� WKH� UHVXOW� RI� GHPDQG� LQ� RWKHU� FRXQWULHV�� %\�
PRQLWRULQJ�GHYHORSPHQWV�LQ�PDMRU�H[SRUW�PDUNHWV��LW�LV�VKRZQ�KHUH�WKDW�HDUO\�VLJQDOV�
RI�GHYHORSPHQWV�LQ�'XWFK�H[SRUWV�FDQ�EH�GHWHFWHG��7KH�DQDO\VLV�LV�DFWXDOO\�WDNHQ�RQH�
VWHS�IXUWKHU��DV�ZH�SURSRVH�WR�PRQLWRU�GHYHORSPHQWV�LQ�WKH�PDMRU�UHFHLYLQJ�VHFWRUV�
RI�WKH�PDLQ�WUDGLQJ�SDUWQHUV��%\�DQDO\VLQJ�WUDGH�IORZV�DQG�XVLQJ�VWUXFWXUDO�HFRQRPLF�
GDWD� IURP� WKH� UHFHLYLQJ� FRXQWULHV¶� 1DWLRQDO� $FFRXQWV�� ZH� LGHQWLILHG� WKH� PRVW�
LPSRUWDQW� GHVWLQDWLRQV�� L�H�� FRXQWU\�VHFWRU� FRPELQDWLRQV�� IRU� WKH� 'XWFK� H[SRUWV� RI�
JRRGV�� 7KHVH� ZHUH� OLQNHG� WR� UHOHYDQW� VHQWLPHQW� LQGLFDWRUV� IURP� EXVLQHVV� DQG�
FRQVXPHU� VXUYH\V�� WKXV� UHVXOWLQJ� LQ� D� KLJKO\� VWUXFWXUHG� PRQLWRULQJ� V\VWHP�� :H�
IRXQG� WKDW� SURGXFWLRQ� H[SHFWDWLRQV� SHUIRUPHG� EHWWHU� WKDQ� JHQHUDO� FRQILGHQFH�
LQGLFDWRUV� DQG� RUGHU� ERRN� LQIRUPDWLRQ�� ,Q� WKH� DJJUHJDWH�� WKH� V\VWHP� KDV� D� KLJK�
GHJUHH�RI�FRUUHODWLRQ�ZLWK�WKH�GHYHORSPHQW�RI�'XWFK�H[SRUWV��ZLWK�DQ�DFWXDO�OHDG�RI�
WZR� PRQWKV�� ,Q� SUDFWLFH�� WKH� OHDG� ZLOO� EH� JUHDWHU�� DV� VHQWLPHQW� LQGLFDWRUV� VXIIHU�
QHLWKHU�IURP�SXEOLFDWLRQ�ODJV�QRU�IURP�UHYLVLRQV��7KH�V\VWHP�ZDV�GHVLJQHG�WR�JLYH�
DQ�RSWLPDO�FRPELQDWLRQ�RI�HDUO\�ZDUQLQJ��VWDELOLW\�DQG�LQIRUPDWLRQ��'LVDJJUHJDWHG��
WKH�V\VWHP�LV�PRUH�XVHIXO�VWLOO��,W�FRPPXQLFDWHV�LPSRUWDQW�VWUXFWXUDO�LQIRUPDWLRQ�RQ�
WKH�FRPSRVLWLRQ�DQG�GHVWLQDWLRQV�RI�'XWFK�H[SRUWV��%XW�WKLV�DOVR�VKRZV�ZKHWKHU��DQG�
KRZ�� FHUWDLQ� GHYHORSPHQWV� GLIIXVH� DPRQJ� WUDGLQJ� SDUWQHUV� DQG� LQGXVWULHV�� 7KLV�
SUHVHQWDWLRQ� RI� WKH� LQGLYLGXDO� VLJQDOV� FDQ� IXUWKHU� HQKDQFH� WKH� OHDG� SURILOH� RI� WKH�
([SRUW�6FDQ�WRRO��DV�LW�DOORZV�WKH�ILUVW�VLJQDOV�RI�D�FRPLQJ�FKDQJH�WR�EH�VHHQ��

)LQDOO\�ZH�GHYHORSHG�DQ�H[SRUW�VFDQ�YLVXDOLVDWLRQ�WRRO��VHH�ILJXUH����WKDW�FRPSULVHV�
DQG�SUHVHQWV�WKH�LQGLFDWRUVHW�ZH�FRQVWUXFWHG�LQ�DQ�HDV\�WR�LQWHUSUHW�DQG�HFRQRPLFDOO\�
PHDQLQJIXO�ZD\��,W�DLPV�WR�SURYLGH�XV�ZLWK�JHQHUDO�WHQGHQFLHV�LQ�H[SRUW�FRQGLWLRQV�
DQG� LW� VHHPV� WR� GR� WKLV� ZLWK� KLJK� DFFXUDF\�� )RU� LQVWDQFH�� ZKHQ� WKH� YLVXDOLVDWLRQ�
SURYLGHV� XV� ZLWK� D� VLJQDO� VXFK� DV� µZHDN� GHPDQG¶� RU� µUHFRYHULQJ¶�� ZLWKLQ� �� WR� ��
PRQWKV�WKLV�SKDVH�DOVR�RFFXUV�LQ�UHDO�'XWFK�H[SRUWV�JURZWK��LQ�RYHU�����RI�WKH�WLPH��
0RUHRYHU��LW�WHOOV�XV�WKH�VWDWLVWLFDO�VWRU\�RQ�ZK\�'XWFK�H[SRUW�JURZWK�LV�DV�LW�LV�DQG�
DFWV�DV�LW�DFWV��

�
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$UDXMR�6���2OLYHLUD�0DUWLQV�-�� �������� µ7KH�*UHDW�6\QFKURQLVDWLRQ��:KDW�GR�KLJK�
IUHTXHQF\�VWDWLVWLFV�WHOO�XV�DERXW�WKH�WUDGH�FROODSVH"¶�9R[(8�RUJ��

%DOGZLQ�� 5�� �������� µ7KH� *UHDW� 7UDGH� &ROODSVH�� &DXVHV�� &RQVHTXHQFHV� DQG�
3URVSHFWV�¶$� 9R[(8�RUJ� SXEOLFDWLRQ�� &HQWHU� IRU� (FRQRPLF� 3ROLF\� 5HVHDUFK�
�&(35���

'XD��3�DQG�%DQHUML��$���������³$�OHDGLQJ�LQGLFDWRU�IRU�,QGLD¶V�H[SRUWV´��&HQWUH�IRU�
GHYHORSPHQW�HFRQRPLFV��'HOKL�VFKRRO�RI�HFRQRPLFV�

%DQHUML��$��DQG�'XD��3���������³6\QFKURQL]DWLRQ�RI�5HFHVVLRQV�LQ�0DMRU�'HYHORSHG�
DQG�(PHUJLQJ�(FRQRPLHV´�7KH�MRXUQDO�RI�DSSOLHG�HFRQRPLF�UHVHDUFK�����S���������

&KULVWLDQR�� /�-��� )LW]JHUDOG�� 7�-�� �������� µ7KH� %DQG� 3DVV� )LOWHU�¶� ,QWHUQDWLRQDO�
(FRQRPLF�5HYLHZ��Y�������������

'XD�� 3��� %DQHUML�� $�� �������� µ$�/HDGLQJ� ,QGH[� IRU� ,QGLD
V� ([SRUWV�¶�'HYHORSPHQW�
5HVHDUFK�*URXS�6WXG\�1R�����XQGHU�WKH�DHJLV�RI�WKH�5HVHUYH�%DQN�RI�,QGLD��

.UDQHQGRQN�+���%RQHQNDPS�-��DQG�9HUEUXJJHQ�-���������µ$�/HDGLQJ�,QGLFDWRU�IRU�
WKH�'XWFK�(FRQRP\¶�&3%�GLVFXVVLRQ�SDSHU�1R�����

+LULV��/���%DQHUML�$��DQG�7DXEPDQ��%�:����������µ$Q�,QGH[�WR�)RUHFDVW�8�6��([SRUWV�
RI� *RRGV� DQG� 6HUYLFHV¶� ,QWHUQDWLRQDO� 7UDGH� DQG� WKH� 1HZ� (FRQRPLF� 2UGHU�� 5��
0RQFDU]��3HUJDPRQ��(OVHYLHU�6FLHQFH��

1HWKHUODQGV�%XUHDX� IRU�(FRQRPLF�3ROLF\�$QDO\VLV� �&3%�� �������� µ6$)),(5� ,,�� ��
PRGHO� IRU� WKH� 'XWFK� HFRQRP\�� LQ� �� TXDOLWLHV�� IRU� �� XVHV�¶� �RQO\� LQ� 'XWFK��� &3%�
GRFXPHQW�1R�������

5XPPHO�� 5�-�� �������� µ8QGHUVWDQGLQJ� )DFWRU� $QDO\VLV�¶� 7KH� -RXUQDO� RI� &RQIOLFW�
5HVROXWLRQ��Y�������������

9DQ�5XWK�� )�-��� 6FKRXWHQ��%�� DQG�:HNNHU�� 5�� �������� ³7KH� 6WDWLVWLFV�1HWKHUODQGV�
%XVLQHVV� &\FOH� 7UDFHU�� 0HWKRGRORJLFDO� DVSHFWV�� FRQFHSW�� F\FOH� FRPSXWDWLRQ� DQG�
LQGLFDWRU�VHOHFWLRQ´��6WDWLVWLFV�1HWKHUODQGV�0HWKRGRORJ\�3DSHU��

9DQ�5XWK��)�-��DQG�:HNNHU��5����������³D�PRQWKO\�HPSOR\HUV¶�VHQWLPHQW�LQGLFDWRU��
GRLQJ� PRUH� ZLWK� EXVLQHVV� VXUYH\� GDWD´�� 6WDWLVWLFV� 1HWKHUODQGV� GLVFXVVLRQ� SDSHU�
������

7LQEHUJHQ��-����������µ6KDSLQJ�WKH�:RUOG�(FRQRP\��6XJJHVWLRQV�IRU�DQ�,QWHUQDWLRQDO�
(FRQRPLF� 3ROLF\�¶� 1HZ� <RUN�� 7KH� 7ZHQWLHWK� &HQWXU\� )XQG�� 7KH� ILUVW� XVH� RI� D�
JUDYLW\�PRGHO�WR�DQDO\VH�LQWHUQDWLRQDO�WUDGH�IORZV��
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�

�

6WHS����&DOFXODWH��IRU�HDFK�VHULHV�DQG�IRU�HYHU\�PRPHQW�LQ�WLPH�� LW; ���WKH�DYHUDJH�

RYHU�ERWK�WKH�ODVW���DQG�WKH�ODVW����PRQWKV��7KHVH�DUH�WKH�VKRUW�WHUP��
67
LW; ��DQG�ORQJ�

WHUP��
/7
LW; ��DYHUDJHV��

�

6WHS����8VH�WKH�HTXDWLRQV�EHORZ�WR�GHWHUPLQH��IRU�HDFK�VHULHV�DQG�HYHU\�PRPHQW�LQ�

WLPH��WKH�VHULHVC�SKDVH�DQG�FRORU��

=LW3 :HDN�GHPDQG�  �5HG� � LI� �
/7
LWLW

67
LWLW ;;;; << 	 �

=LW3 5HFRYHULQJ�  �<HOORZ� LI� �
/7
LWLW

67
LWLW ;;;; >< 	 �

=LW3 :HDNHQLQJ�  �2UDQJH� � LI�
/7
LWLW

67
LWLW ;;;; <> 	 �

=LW3 6WURQJ�GHPDQG�  �*UHHQ� � LI�
/7
LWLW

67
LWLW ;;;; >> 	 �

�

&RXQWU\� (QG�XVHU� %XVLQHVV�VXUYH\�TXHVWLRQ� '*�(&),1�FRGH�
*HUPDQ\� &RQVXPHUV� 0DMRU�SXUFKDVHV�DW�SUHVHQW� &216�'(�727���%6�0�
*HUPDQ\� 7RWDO�LQGXVWU\� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�'(�727���%6�0�
*HUPDQ\� 0DQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�'(������%6�0�
*HUPDQ\� 0DQXIDFWXUH�RI�PDFKLQHU\�DQG�HTXLSPHQW�Q�H�F�� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�'(������%6�0�
%HOJLXP� &RQVXPHUV� 0DMRU�SXUFKDVHV�DW�SUHVHQW� &216�%(�727���%6�0�
%HOJLXP� 7RWDO�LQGXVWU\� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�%(�727���%6�0�
%HOJLXP� 0DQXIDFWXUH�RI�FRNH�DQG�UHILQHG�SHWUROHXP�SURGXFWV� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�%(������%6�0�
%HOJLXP� 0DQXIDFWXUH�RI�EDVLF�PHWDOV� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�%(������%6�0�
)UDQFH� &RQVXPHUV� 0DMRU�SXUFKDVHV�DW�SUHVHQW� &216�)5�727���%6�0�
)UDQFH� 7RWDO�LQGXVWU\� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�)5�727���%6�0�
)UDQFH� 0DQXIDFWXUH�RI�PRWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�)5������%6�0�
)UDQFH� 0DQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�)5������%6�0�
8QLWHG�.LQJGRP� &RQVXPHUV� 0DMRU�SXUFKDVHV�DW�SUHVHQW� &216�8.�727���%6�0�
8QLWHG�.LQJGRP� /DQG�WUDQVSRUW�DQG�WUDQVSRUW�YLD�SLSHOLQHV� ([SHFWDWLRQ�RI�WKH�GHPDQG�RYHU�WKH�QH[W���PRQWKV� 6(59�8.������%6�0�
8QLWHG�.LQJGRP� 7RWDO�LQGXVWU\� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�8.�727���%6�0�
8QLWHG�.LQJGRP�0DQXIDFWXUH�RI�FKHPLFDOV�DQG�FKHPLFDO�SURGXFWV� 3URGXFWLRQ�H[SHFWDWLRQV�IRU�WKH�PRQWKV�DKHDG� ,1'8�8.������%6�0�
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&3$�FRGH 'HVFULSWLRQ
�� 3URGXFWV�RI�DJULFXOWXUH��KXQWLQJ�DQG�UHODWHG�VHUYLFHV
�� 3URGXFWV�RI�IRUHVWU\��ORJJLQJ�DQG�UHODWHG�VHUYLFHV
�� )LVK�DQG�RWKHU�ILVKLQJ�SURGXFWV��VHUYLFHV�LQFLGHQWDO�RI�ILVKLQJ
�� &RDO�DQG�OLJQLWH��SHDW
�� &UXGH�SHWUROHXP�DQG�QDWXUDO�JDV��VHUYLFHV�LQFLGHQWDO�WR�RLO�DQG�JDV�H[WUDFWLRQ�H[FOXGLQJ�VXUYH\LQJ
�� 8UDQLXP�DQG�WKRULXP�RUHV
�� 0HWDO�RUHV
�� 2WKHU�PLQLQJ�DQG�TXDUU\LQJ�SURGXFWV
�� )RRG�SURGXFWV�DQG�EHYHUDJHV
�� 7REDFFR�SURGXFWV
�� 7H[WLOHV
�� :HDULQJ�DSSDUHO��IXUV
�� /HDWKHU�DQG�OHDWKHU�SURGXFWV
�� :RRG�DQG�SURGXFWV�RI�ZRRG�DQG�FRUN��H[FHSW�IXUQLWXUH���DUWLFOHV�RI�VWUDZ�DQG�SODLWLQJ�PDWHULDOV
�� 3XOS��SDSHU�DQG�SDSHU�SURGXFWV
�� 3ULQWHG�PDWWHU�DQG�UHFRUGHG�PHGLD
�� &RNH��UHILQHG�SHWUROHXP�SURGXFWV�DQG�QXFOHDU�IXHOV
�� &KHPLFDOV��FKHPLFDO�SURGXFWV�DQG�PDQ�PDGH�ILEUHV
�� 5XEEHU�DQG�SODVWLF�SURGXFWV
�� 2WKHU�QRQ�PHWDOOLF�PLQHUDO�SURGXFWV
�� %DVLF�PHWDOV
�� )DEULFDWHG�PHWDO�SURGXFWV��H[FHSW�PDFKLQHU\�DQG�HTXLSPHQW
�� 0DFKLQHU\�DQG�HTXLSPHQW�Q�H�F�
�� 2IILFH�PDFKLQHU\�DQG�FRPSXWHUV
�� (OHFWULFDO�PDFKLQHU\�DQG�DSSDUDWXV�Q�H�F�
�� 5DGLR��WHOHYLVLRQ�DQG�FRPPXQLFDWLRQ�HTXLSPHQW�DQG�DSSDUDWXV
�� 0HGLFDO��SUHFLVLRQ�DQG�RSWLFDO�LQVWUXPHQWV��ZDWFKHV�DQG�FORFNV
�� 0RWRU�YHKLFOHV��WUDLOHUV�DQG�VHPL�WUDLOHUV
�� 2WKHU�WUDQVSRUW�HTXLSPHQW
�� )XUQLWXUH��RWKHU�PDQXIDFWXUHG�JRRGV�Q�H�F�
�� 6HFRQGDU\�UDZ�PDWHULDOV
�� (OHFWULFDO�HQHUJ\��JDV��VWHDP�DQG�KRW�ZDWHU
�� &ROOHFWHG�DQG�SXULILHG�ZDWHU��GLVWULEXWLRQ�VHUYLFHV�RI�ZDWHU
�� &RQVWUXFWLRQ�ZRUN
�� 7UDGH��PDLQWHQDQFH�DQG�UHSDLU�VHUYLFHV�RI�PRWRU�YHKLFOHV�DQG�PRWRUF\FOHV��UHWDLO�VDOH�RI�DXWRPRWLYH�IXHO
�� :KROHVDOH�WUDGH�DQG�FRPPLVVLRQ�WUDGH�VHUYLFHV��H[FHSW�RI�PRWRU�YHKLFOHV�DQG�PRWRUF\FOHV
�� 5HWDLO��WUDGH�VHUYLFHV��H[FHSW�RI�PRWRU�YHKLFOHV�DQG�PRWRUF\FOHV��UHSDLU�VHUYLFHV�RI�SHUVRQDO�DQG�KRXVHKROG�JRRGV
�� +RWHO�DQG�UHVWDXUDQW�VHUYLFHV
�� /DQG�WUDQVSRUW��WUDQVSRUW�YLD�SLSHOLQH�VHUYLFHV
�� :DWHU�WUDQVSRUW�VHUYLFHV
�� $LU�WUDQVSRUW�VHUYLFHV
�� 6XSSRUWLQJ�DQG�DX[LOLDU\�WUDQVSRUW�VHUYLFHV��WUDYHO�DJHQF\�VHUYLFHV
�� 3RVW�DQG�WHOHFRPPXQLFDWLRQ�VHUYLFHV
�� )LQDQFLDO�LQWHUPHGLDWLRQ�VHUYLFHV��H[FHSW�LQVXUDQFH�DQG�SHQVLRQ�IXQGLQJ�VHUYLFHV
�� ,QVXUDQFH�DQG�SHQVLRQ�IXQGLQJ�VHUYLFHV��H[FHSW�FRPSXOVRU\�VRFLDO�VHFXULW\�VHUYLFHV
�� 6HUYLFHV�DX[LOLDU\�WR�ILQDQFLDO�LQWHUPHGLDWLRQ
�� 5HDO�HVWDWH�VHUYLFHV
�� 5HQWLQJ�VHUYLFHV�RI�PDFKLQHU\�DQG�HTXLSPHQW�ZLWKRXW�RSHUDWRU�DQG�RI�SHUVRQDO�DQG�KRXVHKROG�JRRGV
�� &RPSXWHU�DQG�UHODWHG�VHUYLFHV
�� 5HVHDUFK�DQG�GHYHORSPHQW�VHUYLFHV
�� 2WKHU�EXVLQHVV�VHUYLFHV
�� 3XEOLF�DGPLQLVWUDWLRQ�DQG�GHIHQFH�VHUYLFHV��FRPSXOVRU\�VRFLDO�VHFXULW\�VHUYLFHV
�� (GXFDWLRQ�VHUYLFHV
�� +HDOWK�DQG�VRFLDO�ZRUN�VHUYLFHV
�� 6HZDJH�DQG�UHIXVH�GLVSRVDO�VHUYLFHV��VDQLWDWLRQ�DQG�VLPLODU�VHUYLFHV
�� 0HPEHUVKLS�RUJDQLVDWLRQ�VHUYLFHV�Q�H�F�
�� 5HFUHDWLRQDO��FXOWXUDO�DQG�VSRUWLQJ�VHUYLFHV
�� 2WKHU�VHUYLFHV
�� 3ULYDWH�KRXVHKROGV�ZLWK�HPSOR\HG�SHUVRQV
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