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6XUYH\� GDWD� DUH� RIWHQ� XVHG� WR� SURYLGH� HVWLPDWRUV� IRU� FXUUHQW� PDFURHFRQRPLF�
YDULDEOHV�DQG�LQGLFDWH�OLNHO\�PRYHPHQWV�LQ�WKH�HFRQRP\��0DQ\�VXUYH\V�RQO\�RIIHU�D�
TXDOLWDWLYH� LQGLFDWLRQ� RI� WKH� UHFHQW� SDVW� DQG� H[SHFWHG� IXWXUH�� 'DWD� SURYLGHG� RIWHQ�
RQO\�JLYH�WKH�SHUFHQWDJH�RI�ILUPV�ZKR�UHVSRQG�DQ�³XS´��³XQFKDQJHG´�RU�³GRZQ´��,Q�
WKH�SDVW��PXFK�UHVHDUFK�ZDV�GRQH�RQ�H[WUDFWLQJ�TXDQWLWDWLYH�LQGLFDWRUV�IRU�WKH�FXUUHQW�
DQG�IXWXUH�VWDWH�RI�WKH�HFRQRP\�IURP�WKLV�TXDOLWDWLYH�LQIRUPDWLRQ��)RXU�H[DPSOHV�RI�
WKLV� W\SH�RI� UHVHDUFK�DUH� WKH�SUREDELOLW\�PHWKRG�RI�&DUOVRQ�DQG�3DUNLQ� �������� WKH�
UHJUHVVLRQ�PHWKRG�RI�3HVDUDQ��������DQG�DQ�DOWHUQDWLYH�DSSURDFK�E\�0LWFKHOO�HW�DO��
������DQG��������7KLV�ODVW�DSSURDFK�LV�GLIIHUHQW��EHFDXVH�LW�UHODWHV�LQGLYLGXDO�ILUPV¶�
FDWHJRULFDO� UHVSRQVHV� WR� RIILFLDO� GDWD�� LQ� FRQWUDVW� WR� WKH� WZR� IRUPHU�PHWKRGV�� WKDW�
RQO\�XVH�³DJJUHJDWH�UHVSRQVHV´�WR�TXDQWLI\�WKH�VXUYH\�GDWD��

7KH� LPSOLFLW� DVVXPSWLRQ�RU� WKLV� W\SH�RI�XVH�RI�%XVLQHVV�6XUYH\�GDWD� LV� WKDW� DW� WKH�
HDUO\� PRPHQW� RI� UHVSRQGLQJ� WR� WKHVH� VXUYH\V�� ILUPV� DFWXDOO\� KDYH� HQRXJK�
LQIRUPDWLRQ�WR�SURYLGH�D�FRUUHFW�LQGLFDWLRQ�RI�WKH�GHYHORSPHQW�RI�SURGXFWLRQ�DQG�RU�
WXUQRYHU��7KH�TXHVWLRQ�WKXV�ULVHV�� WR�ZKLFK�H[WHQW� ILUPV¶�HDUO\�UHVSRQVHV� WR�VXUYH\�
GDWD�UHODWH�WR�ODWHU�TXDQWLWDWLYH�GDWD�RQ�D�VLQJOH�FRPSDQ\�EDVLV��'R�UHVXOWV�IURP��IRU�
H[DPSOH� WKH� 0DQXIDFWXULQJ� %XVLQHVV� 6XUYH\� �0%6��� JLYH� JRRG� LQGLFDWLRQV� IRU�
PLFURHFRQRPLF� UHDOLVDWLRQV�� VXFK� DV� WXUQRYHU� DQG� SURGXFWLRQ� GHYHORSPHQWV� RI�
LQGLYLGXDO� FRPSDQLHV"�7KLV� SDSHU� JLYHV� ILUVW� SUHOLPLQDU\� DQVZHUV� WR� WKLV� TXHVWLRQ��
7KH�TXDOLW\�RI�0%6�UHVXOWV�LV�H[DPLQHG�E\�OLQNLQJ�DQG�FRPSDULQJ�RQ�FRPSDQ\�OHYHO�
0%6�DQG�LQGXVWULDO�WXUQRYHU�GDWD��

7KH�RXWOLQH�RI�WKLV�SDSHU�LV�DV�IROORZV��,Q�FKDSWHU���WKH�OLQNLQJ�SURFHVV�RI�WKH�VXUYH\�
GDWD� ZLWK� WXUQRYHU� LV� GHVFULEHG�� ,Q� FKDSWHU� �� D� FODVVLILFDWLRQ� LV� GHYHORSHG� ZLWK�
FDWHJRULHV� GHVFULELQJ� WKH� GHJUHH� WR� ZKLFK� VXUYH\V� SURYLGH� DQVZHUV� WKDW� DUH� LQ�
DFFRUGDQFH� WR� WXUQRYHU�GHYHORSPHQWV��1H[W�� LQ� FKDSWHU��� DQG�FKDSWHU��� UHVXOWV� IRU�
DSSO\LQJ� WKLV� FODVVLILFDWLRQ� IRU� WZR� TXHVWLRQV� RI� WKH�0%6� DUH� SUHVHQWHG�� )LQDOO\��
FRQFOXVLRQV�DQG�VRPH�ILQDO�UHPDUNV�DUH�JLYHQ�LQ�FKDSWHU����
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��� 'DWD XVHG

,Q�WKLV�FKDSWHU��WKH�GDWD�VHW�XVHG�LV�SUHVHQWHG��)LUVW��LQ�VHFWLRQ�����LQIRUPDWLRQ�RQ�WKH�
GDWD�VRXUFHV�IRU�WXUQRYHU�DQG�0%6�DUH�JLYHQ�DQG�WKH� OLQNLQJ�SURFHVV� LV�GHVFULEHG��
1H[W��LQ�VHFWLRQ�����GLIIHUHQFHV�LQ�VXUYH\�SURFHVV�DQG�WLPHOLQHVV�DUH�GLVFXVVHG��

���� 'DWD�VRXUFHV�DQG�FRXSOLQJ�SURFHVV�

)RU� WKH�UHVXOWV�RI� WKLV�SDSHU� WZR�VRXUFHV�RI�GDWD�ZHUH�XVHG��7KH�ILUVW�VRXUFH� LV� WKH�
0%6� GDWDEDVH�� ZKLFK� FRQWDLQV� GDWD� RI� LQGLYLGXDO� FRPSDQLHV�� (DFK� FRPSDQ\� LV�
FODVVLILHG� LQWR� D�1$&(���GLJLW� OHYHO� DQG� D� VL]H� FODVV� ��������'DWD� DYDLODEOH� LQ� WKH�
V\VWHP�DW�WKH���WK�RI�0DUFK������KDYH�EHHQ�XVHG�IRU�WKH�FDOFXODWLRQV�PDGH�LQ�WKLV�
SDSHU�� 7KLV� FRUUHVSRQGV� WR� WKH� PRQWKV� ������� XS� WR� DQG� LQFOXGLQJ� �������� 7KH�
VHFRQG�VRXUFH�LV�WKH�VWDWLVWLF�RQ�,QGXVWULDO�7XUQRYHU��7ZR�VRXUFHV�DUH�DYDLODEOH��DQ�
µROG¶�GDWDEDVH��ZKLFK�FRQWDLQV�ILJXUHV�IURP��������XS�WR�DQG�LQFOXGLQJ���������DQG�
D�µQHZ¶�GDWDEDVH��ZLWK�ILJXUHV�IURP��������DQG�ODWHU��

7KH�0%6�SURYLGHV�DQVZHUV�RI�LQGLYLGXDO�FRPSDQLHV��FKDUDFWHUL]HG�E\�D�:(,'�FRGH��
WR� �DPRQJ� RWKHUV�� WKH� IROORZLQJ� WZR� TXHVWLRQV�� 4XHVWLRQ� �� LV� ³/DVW� PRQWK¶V�
SURGXFWLRQ� OHYHO� �QRW� WDNLQJ� WKH� LQIOXHQFH� RI� KROLGD\V� LQWR� DFFRXQW�� KDV«´�� ZLWK�
DQVZHU� FDWHJRULHV� ³LQFUHDVHG´� ����� ³UHPDLQHG� WKH� VDPH´� ���� DQG� ³GHFUHDVHG´� �����
$QG� TXHVWLRQ� �� LV� ³7KH� DYHUDJH� SURGXFWLRQ� OHYHO� RYHU� WKH� QH[W� WKUHH�PRQWKV� �QRW�
WDNLQJ� WKH� LQIOXHQFH� RI� KROLGD\V� LQWR� DFFRXQW��ZLOO«´� ³LQFUHDVH´� ����� ³UHPDLQ� WKH�
VDPH´� ���� DQG� ³GHFUHDVH´�� 7KH� VWDWLVWLF� RQ� ,QGXVWULDO� 7XUQRYHU� SURYLGHV� WXUQRYHU�
GDWD� RI� LQGLYLGXDO� FRPSDQLHV�� FKDUDFWHUL]HG� E\� D� %(,'� FRGH�� )RU� HDFK� YDOXH� RI�
WXUQRYHU�� WKHUH�LV�DQ�DGGLWLRQDO�YDULDEOH�DYDLODEOH��ZKLFK�LQGLFDWHV� LI�WKLV�YDOXH�KDV�
EHHQ�HVWLPDWHG�RU�QRW��H�J��WR�FRSH�ZLWK�QRQ�UHVSRQVH��$W�FRPSDQ\�OHYHO������RI�WKH�
WXUQRYHU�YDOXHV�KDYH�EHHQ�HVWLPDWHG��

8VLQJ� D� OLQNLQJ� VFKHPH� IURP�:(,'� WR� %(,'� IRU� WKH� %XVLQHVV� 6XUYH\� GDWD� LW� LV�
SRVVLEOH� WR� OLQN� WKLV� GDWD� WR� WKH� WXUQRYHU� GDWD�� +RZHYHU�� IRU� WKH� EXVLQHVV� VXUYH\�
SHULRG�RI��������XQWLO�����������%(,'6��RXW�RI�������KDYH�PRUH�WKDQ���:(,'�LQ�DW�
OHDVW� RQH� SHULRG�� 7KH� :(,'�%(,'� UHODWLRQ� LV� QRW� QHFHVVDULO\� RQH�WR�RQH�� 7KLV�
SUREOHP�ZDV� RYHUFRPH� E\� MXVW� OHDYLQJ� WKHVH� ��%(,'V� RXW� RI� WKH� OLQNLQJ� SURFHVV��
$GGLWLRQDOO\��IRU����%(,'V�RI�WKH�0%6�WKHUH�LV�QR�WXUQRYHU�LQIRUPDWLRQ�DYDLODEOH��
7KH�UHVXOW�LV�WKDW�IRU������%(,'6�WKHUH�LV�DW�OHDVW���YDOXH�IRU�WXUQRYHU�DYDLODEOH�LQ�
WKH�SHULRG�RI��������XS�WR�DQG�LQFOXGLQJ���������

���� 'LIIHUHQFH�LQ�VXUYH\�SURFHVV�DQG�WLPHOLQHVV�

)RU� ILUVW� SXEOLFDWLRQ� LQGXVWULDO� WXUQRYHU� LV� VXUYH\HG� EHWZHHQ� W��� DQG� W����
�DSSUR[LPDWHO\��DIWHU� WKH�HQG�RI�WKH�SHULRG�XQGHU�UHYLHZ��ZLWK�DSSUR[LPDWHO\�����

������������������������������������������������������

��&RPSDQLHV�ZLWK����WR��������WR����������WR����������WR�����DQG�PRUH�WKDQ�����HPSOR\HHV��

DUH�FODVVLILHG�DV�VL]H�FODVV����������������UHVSHFWLYHO\��



� � ��

UHVSRQVH��ZHLJKWHG��DYHUDJH�RYHU�PDQ\�\HDUV��IRU�WKH�ILUVW�HVWLPDWH��9DQ�GHU�6WHJHQ��
�������$W�W ����DQG�W ���WKH�UHVSRQVH�LV�DSSUR[LPDWHO\�����DQG������UHVSHFWLYHO\���

)RU�0%6�GDWD�� ILUVW�� LW� LV� LPSRUWDQW� WR�QRWH� WKDW� WKH�ZD\� WKH�0%6�TXHVWLRQQDLUH� LV�
VXUYH\HG�LV�GLIIHUHQW�FRPSDUHG�ZLWK�WKH�PHWKRG�PDLQO\�XVHG�IRU�RWKHU�VWDWLVWLFV��$�
µWLPH� VKLIW� RI� RQH�PRQWK¶� LV� LQWURGXFHG��'HILQH� WKH� FRPLQJ�PRQWK� FRQWDLQLQJ� WKH�
GD\V�W��W����������DV�PRQWK�0��1RZ��ZKDW�LV�FDOOHG�WKH�µTXHVWLRQQDLUH�RI�PRQWK�0¶�
LV� VHQW� RXW� WR� WKH� SDUWLFLSDWLQJ� FRPSDQLHV� DW� DURXQG� W���� $QVZHUV� DUH� FROOHFWHG�
EHWZHHQ� W��� DQG� W����� 7KH� �QRW� ZHLJKWHG�� UHVSRQVH� WR� WKH� TXHVWLRQQDLUH� LV�
DSSUR[LPDWHO\� ���� IRU� WKH� ILQDO� HVWLPDWH�� 7R� LOOXVWUDWH� ZLWK� PRUH� GHWDLO� WKH�
GLIIHUHQFH� LQ� WHUPLQRORJ\� EHWZHHQ� WKH� VXUYH\LQJ� RI� WKH� 0%6� DQG� WXUQRYHU�� DQ�
H[DPSOH�LV�SURYLGHG�LQ�)LJXUH����

0DUFK

0%6�RI�WKH�PRQWK�0D\

7XUQRYHU RI�UHIHUHQFH
PRQWK�$SULO

$SULO 0D\

0RQWK

0RQWKO\ GHYHORSPHQW

6XUYH\HG DV�PRQWK
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0%6�RI�WKH�PRQWK�0D\

7XUQRYHU RI�UHIHUHQFH
PRQWK�$SULO

$SULO 0D\

0RQWK

0RQWKO\ GHYHORSPHQW

6XUYH\HG DV�PRQWK �

)LJXUH����([DPSOH�RI�WKH�GLIIHUHQFH�LQ�VXUYH\LQJ�WHUPLQRORJ\�IRU�TXHVWLRQ���RI�WKH�
0%6�DQG�WXUQRYHU�GDWD��

�

,Q�WKLV�ILJXUH�WKH�WKUHH�PRQWKV�0DUFK��$SULO�DQG�0D\�DUH�FRQVLGHUHG��)RU�WKH�0%6�
WKH�DQVZHUV�WR�WKH�TXHVWLRQ�µ/DVW�PRQWK¶V�SURGXFWLRQ�OHYHO��QRW�WDNLQJ�WKH�LQIOXHQFH�
RI� KROLGD\V� LQWR� DFFRXQW��KDV«¶� IRU� WKH� µTXHVWLRQQDLUH� RI� WKH�PRQWK�0D\¶� DUH� E\�
GHILQLWLRQ� ODEHOOHG� DV�0D\� DQG�DOVR� VWRUHG� LQ� WKH�0%6� GDWDEDVH�XQGHU� WKH�PRQWK�
0D\�� %XW�� DFFRUGLQJ� WR� WKH� SKUDVLQJ� RI� WKH� TXHVWLRQ�� WKH� UHVSRQGHQWV� IRU� WKH�
µTXHVWLRQQDLUH� RI� WKH�PRQWK�0D\¶� JLYH� DQVZHUV� UHJDUGLQJ� WKH� GHYHORSPHQW� RI� WKH�
SURGXFWLRQ� OHYHO� RI� $SULO� FRPSDUHG� WR� 0DUFK�� 7KLV� IDFW� KDV� WR� EH� NHSW� LQ� PLQG�
GXULQJ�WKH�ZKROH�UHPDLQGHU�RI�WKLV�SDSHU��$V�VDLG�HDUOLHU��D�WLPH�VKLIW�RI�RQH�PRQWK�
LV�LQWURGXFHG��

)RU� WKH� WXUQRYHU�VWDWLVWLF�� WXUQRYHU�RI�µUHIHUHQFH�SHULRG¶�$SULO�LV�VXUYH\HG�LQ�0D\��
EXW� VWRUHG� DW� $SULO� LQ� WKH� WXUQRYHU� GDWDEDVH�� 7KXV�� WKH� PRQWKO\� WXUQRYHU�
GHYHORSPHQW� RI� $SULO� FDQ� EH� FDOFXODWHG� VWUDLJKWIRUZDUG� E\� UHODWLQJ� WKH� WXUQRYHU�
YDOXH�RI�$SULO�WR�WKH�WXUQRYHU�YDOXH�RI�0DUFK��1R�WLPH�VKLIW�LV�LQWURGXFHG���

7KH� ILQDO� FRQFOXVLRQ� LV� WKDW� HIIHFWLYHO\�� WKH� TXDOLWDWLYH� UHVXOW� RI� SURGXFWLRQ�
GHYHORSPHQW�RI�$SULO�FRPSDUHG�WR�0DUFK�RI�WKH�0%6�LV�XVXDOO\�SXEOLVKHG�DURXQG�
WZR�ZHHNV�HDUOLHU� WKDQ� WKH� UHVXOWV�RI� WKH� WXUQRYHU�GHYHORSPHQW�RI�$SULO� FRPSDUHG�
ZLWK�0DUFK��+RZHYHU��IRU�D�WKHRUHWLFDO�VXFFHVVIXO�FRPSDULVRQ��YDOXHV�RI�TXHVWLRQ���
RI� WKH�0%6�IRU�D�FHUWDLQ�PRQWK�KDYH� WR�EH�FRPSDUHG�WR�WXUQRYHU�GHYHORSPHQWV�RI�
RQH�PRQWK�HDUOLHU��
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��� &ODVVLILFDWLRQ�RI�LQGLYLGXDO�FRPSDQLHV�

,Q� WKLV� FKDSWHU�� D� VWDUW� LV�PDGH� WR� DQDO\VH� WKH� UHODWLRQ�EHWZHHQ�0%6�DQG� WXUQRYHU�
GDWD��$�FODVVLILFDWLRQ�V\VWHP�IRU�LQGLYLGXDO�FRPSDQLHV�LV�GHYHORSHG��)LUVW��LQ�VHFWLRQ�
����DQ�DVVXPSWLRQ�IRU� WKH� WLPH�VKLIW�EHWZHHQ�0%6�DQG� WXUQRYHU�GDWD� LV�GLVFXVVHG��
$IWHU� WKLV�� LQ� VHFWLRQ� ���� FDVHV� IRU� FRPSDQLHV� ZLWK� ³ORJLFDOO\� RUGHUHG´� DQVZHU�
FDWHJRULHV� DUH� SUHVHQWHG�� ,Q� VHFWLRQ� ���� FDVHV� RI� FRPSDQLHV� ZLWKRXW� ³ORJLFDOO\�
RUGHUHG´�DQVZHU�FDWHJRULHV�DUH�JLYHQ��7KH�WRWDO�FODVVLILFDWLRQ�FRQVLVWV�RI����JURXSV��
7KLV�LV�WRR�PXFK�WR�GR�DQDO\VLV�DQG�LQWHUSUHW� UHVXOWV��7KHUHIRUH��LQ�VHFWLRQ������WKH�
QXPEHU�RI�JURXSV�LV�UHGXFHG�E\�PHUJLQJ��$Q�RSWLPDO�QXPEHU�RI�GDWD�SRLQWV�QHHGHG�
WR�FODVVLI\�D�FRPSDQ\�LQ�D�FHUWDLQ�FDWHJRU\�LV�GHWHUPLQHG�LQ�VHFWLRQ������)LQDOO\��LQ�
VHFWLRQ� ���� WKH� QXPEHU� RI� FODVVLILFDWLRQ� FDWHJRULHV� LV� UHGXFHG� IXUWKHU� WR� D� PRUH�
SUDFWLFDO�FODVVLILFDWLRQ�LQVSLUHG�E\�WKH�SURGXFHUV¶�FRQILGHQFH�LQGLFDWRU��

���� 7LPH�VKLIW�RI�TXHVWLRQ���RI�WKH�0%6�LQ�UHODWLRQ�WR�WXUQRYHU�GDWD�

,Q� RUGHU� WR� EH� DEOH� WR� FRPSDUH� TXHVWLRQ� �� RI� WKH� 0%6� WR� WXUQRYHU� GDWD�� LW� LV�
QHFHVVDU\�WR�KDYH�LQIRUPDWLRQ�RQ�WKH�UHODWLRQ�EHWZHHQ�WKHVH�WZR�VWDWLVWLFV��VHH�DOVR�
VHFWLRQ�������,W�LV�LPSRUWDQW�WR�NQRZ�WR�ZKLFK�PRQWK�RI�WKH�WXUQRYHU�GDWD�WKH�0%6�
UHODWHV�WKH�EHVW��7KH�HDVLHVW�ZD\�WR�REWDLQ�WKLV�LQIRUPDWLRQ�LV�WR�ORRN�DW�WKH�ZD\�KRZ�
TXHVWLRQ���RI�WKH�0%6�KDV�EHHQ�SXW�LQWR�ZRUGV��³/DVW�PRQWK¶V�SURGXFWLRQ�OHYHO��QRW�
WDNLQJ�WKH�LQIOXHQFH�RI�KROLGD\V�LQWR�DFFRXQW��KDV«´��,Q�WKLV�IRUPXODWLRQ��FOHDUO\�WKH�
WHUP�µODVW�PRQWK¶V¶�LV�XVHG��7KXV��WR�PDNH�D�VWDUW�ZLWK�WKH�UHVHDUFK��LW�LV�ORJLFDO�WR�
DVVXPH�WKDW�WKH�SHUVRQV�ZKR�DQVZHU�WR�WKH�0%6�JLYH�DQVZHUV�WKDW�FRUUHVSRQG�WR�WKH�
SKUDVLQJ�RI� WKH� TXHVWLRQ�� L�H�� WR� µODVW�PRQWK¶��7KXV� WKDW�� IRU� H[DPSOH�� WKH�0%6�RI�
0D\�UHODWHV�EHVW�WR�WKH�PRQWKO\�WXUQRYHU�GHYHORSPHQW�RI�$SULO��7KH�DSSURSULDWHQHVV�
RI�WKLV�WLPH�VKLIW�LV�YDOLGDWHG�LQ�VHFWLRQ������

���� &RPSDQLHV�ZLWK�³ORJLFDOO\�RUGHUHG´�DQVZHU�FDWHJRULHV�

,Q�WKLV�VHFWLRQ�WKH�UHODWLRQVKLS�EHWZHHQ�WXUQRYHU�DQG�WKH�WKUHH�UHVSRQVH�FDWHJRULHV�RI�
TXHVWLRQ��� LV�DQDO\VHG�DW�FRPSDQ\� OHYHO��7R�PDNH�D�FRPSDULVRQ�EHWZHHQ�EXVLQHVV�
VXUYH\� GDWD� DQG� WXUQRYHU�� IRU� HDFK� FRPSDQ\� WKH� DEVROXWH� PRQWKO\� GHYHORSPHQW��

W%(,'DPG7 � ��RI�WXUQRYHU��7 ��LV�FDOFXODWHG��

���� −−= W%(,'W%(,'W%(,' 77DPG7 �

$FFRUGLQJ�WR�WKH�DVVXPSWLRQ�PDGH�LQ�VHFWLRQ������LW�VHHPV�ORJLFDO�WR�H[DPLQH�LI�IRU�
HDFK� FRPSDQ\� WKH�DQVZHUV� WR� TXHVWLRQ��� DUH� FRQVLVWHQW�ZLWK� WKH� DEVROXWH�PRQWKO\�

GHYHORSPHQWV� RI� WXUQRYHU� RI� RQH�PRQWK� HDUOLHU�� �� −W%(,'DPG7 �� 7KLV�PHDQV�� WKDW� LI�

������������������������������������������������������

�� 6WULFWO\� VSHDNLQJ�� TXHVWLRQ� �� RI� WKH� 0%6� VKRXOG� EH� FRPSDUHG� ZLWK� SURGXFWLRQ� GDWD��

+RZHYHU�� SURGXFWLRQ� GDWD� DUH� JHQHUDOO\� QRW� DYDLODEOH� DW� FRPSDQ\� OHYHO�� )RU� WKLV� UHDVRQ��
WXUQRYHU�LV�XVHG�DV�D�SUR[\�IRU�SURGXFWLRQ��'RLQJ�WKLV��LW�LV�DVVXPHG�WKDW�PRQWKO\�LQYHQWRU\�

FKDQJHV�DQG�SULFH�GHYHORSPHQWV�DUH�UHODWLYHO\�VPDOO��7KH�SUR[\�PD\�DOVR�EH�OHVV�DFFXUDWH�LQ�

EUDQFKHV�RI�LQGXVWU\�ZKHUH�LQVWDOPHQWV�WDNH�SODFH��
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FDWHJRU\����³LQFUHDVHG´����� �³UHPDLQHG�WKH�VDPH´��RU��� �³GHFUHDVHG´�� LV�DQVZHUHG��

�� −W%(,'DPG7 LV� ODUJHU� WKDQ� ]HUR�� ]HUR� �RU� LQ� VRPH� LQWHUYDO� DURXQG�]HUR�� RU� VPDOOHU�

WKDQ�]HUR��UHVSHFWLYHO\��)RU�DQDO\VLV��DQ�DYHUDJH� �� −W%(,'DPG7 �YDOXH�LV�FDOFXODWHG�IRU�

HDFK�UHVSRQVH�FDWHJRU\������DQG����)RU�HDFK�WLPH�W�D�FRPSDQ\�DQVZHUV�³LQFUHDVHG´�

���� WR� TXHVWLRQ� �� RI� WKH� 0%6�� DOO� YDOXHV� RI� �� −W%(,'DPG7 EHORQJLQJ� WR� WKHVH�

³LQFUHDVHG´¶V�DUH�DYHUDJHG�WR� %(,'DPG7� ��7KH�VDPH�LV�GRQH�IRU�UHVSRQVH�FDWHJRULHV�

��DQG����UHVXOWLQJ�LQ� %(,'DPG7� �DQG� %(,'DPG7� ��UHVSHFWLYHO\���

$� ORJLFDO� UHODWLRQVKLS� EHWZHHQ� %(,'DPG7� �� %(,'DPG7� � DQG� %(,'DPG7� � FDQ�EH�

H[SHFWHG�� 6XSSRVH� WKDW� D� PRUH� RSWLPLVWLF� DQVZHU� WR� TXHVWLRQ� �� FRUUHVSRQGV� WR� D�

KLJKHU� YDOXH� RI� �� −W%(,'DPG7 �� 7KHQ� LW� FDQ� EH� H[SHFWHG� WKDW� %(,'DPG7� !�

%(,'DPG7� �� EHFDXVH� %(,'DPG7� � FRQVLVWV� RI� DYHUDJHV� RI� �� −W%(,'DPG7 IRU� ZKLFK�

WKH� FRPSDQ\� DQVZHUHG� ³LQFUHDVHG´� LQ� WKH�0%6� DQG� �� −W%(,'DPG7 � RI� DYHUDJHV� RI�

�� −W%(,'DPG7 �IRU�ZKLFK�WKH�FRPSDQ\�DQVZHUHG�³UHPDLQHG�WKH�VDPH´��5HDVRQLQJ�WKH�

VDPH�ZD\��LW�ZRXOG�DOVR�EH�ORJLFDO�WKDW� %(,'DPG7� �! %(,'DPG7� ��7KLV�VLWXDWLRQ�LV�

JLYHQ�LQ�)LJXUH����

�

�

)LJXUH����� �DPG7 ! �DPG7 ��DQG�� �DPG7 ! �DPG7 �� �DPG7 !��DQG� �DPG7 ����
ODEHO�RI�WKLV�FDVH�����B)6���B12%,$60%6��

�
%XW�WKHUH�UHPDLQV�D�TXHVWLRQ�WR�EH�VROYHG��GRHV�TXHVWLRQ���RI�D�FRPSDQ\�KDYH�ELDV�
RU�QRW"��

7KH� UHVXOW� IRU� TXHVWLRQ� �� IRU� D� FRPSDQ\� FDQ� EH� GHILQHG� SRVLWLYHO\� ELDVHG� LI�

%(,'DPG7� �����VHH�)LJXUH���DV�DQ�H[DPSOH��,Q�WKLV�FDVH��WKH�DQVZHU�WR�TXHVWLRQ���LV�

WRR�RSWLPLVWLF�FRPSDUHG�WR�WKH�SUR[\�IRU�WKH�UHDOLVDWLRQ���

�� 7XUQRYHU�

�DPG7

�DPG7

�DPG7

0%6�FDWHJRU\���
�³LQFUHDVHG´��

0%6�FDWHJRU\���

�³UHPDLQHG�WKH�VDPH´��

0%6�FDWHJRU\���
�³GHFUHDVHG´��
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)LJXUH����/DEHO�RI�WKLV�F
���B)6���B326%,$60

$QDORJRXVO\�� LW� LV� SRVVLEOH�

H[DPSOH� LV� )LJXUH� ��� )LQDOO\

�DPG7 ����VHH�)LJXUH����)RU

EHHQ�JLYHQ�D�ODEHO��

)LIWHHQ� RWKHU�� PRUH� REVFXU

%(,'DPG7� �KDYH�D�³ORJLFDO�U

ZLWK�LPDJHV��WKH\�DUH��LQFOXGL

���� &RPSDQLHV�ZLWKRXW�³ORJ

,Q�VHFWLRQ�����H[DPSOHV�IRU�D�
VHFWLRQ��D�FODVVLILFDWLRQ�IRU�QR
$�FRPSDQ\�ZLWKRXW�³ORJLFDOO
ZKHUH� D� PRUH� RSWLPLVWLF� DQ

�� −W%(,'DPG7 �� 7KHQ� LW� FDQ�

%(,'DPG7� � %(,'DPG7� ��$

)LJXUH����µ5HYHUVHG�YHUVLRQ

� �DPG7 � 

7KLV� FDVH� LV� FDOOHG� WKH� µUHY

� �DPG7 ! �DPG7 �� DQG� �DP
FKDQJHG�E\�DQ�XQFKDQJHG�RI�V

)RU����RI� WKH����FDVHV�GHILQ
YHUVLRQ´��7KHVH����FDVHV�DUH�
ZLWKRXW�ORJLFDOO\�RUGHUHG�DQVZ

��

�DPG7

��

�DPG7

�DPG7

�DPG7

7�
7�
� ��

�

DVH��
%6��

�

)LJXUH����/DEHO�RI�WKLV�FDVH��
���B)6���B1(*%,$60%6��

WR� GHILQH� D� QHJDWLYH� ELDV� ZKHQ� %(,'DPG7� !��� $Q�

�� D� SRVVLEOH� GHILQLWLRQ� IRU� QR� ELDV� LV� �DPG7 !�� DQG�

�IXUWKHU�UHIHUHQFH�LQ�WKLV�SDSHU��WKHVH�WKUHH�FDVHV�KDYH�

H� FDVHV� IRU� ZKLFK� %(,'DPG7� �� %(,'DPG7� � DQG�

HODWLRQVKLS´�KDYH�EHHQ�GHILQHG��7R�QRW�IORRG�WKLV�SDSHU�

QJ�WKHLU�ODEHO��JLYHQ�LQ�$SSHQGL[�$��

LFDOO\�RUGHUHG´�DQVZHU�FDWHJRULHV�

³ORJLFDOO\�RUGHUHG´�DQVZHU�FDWHJRULHV�DUH�JLYHQ��,Q�WKLV�
W�³ORJLFDOO\�RUGHUHG�DQVZHU�FDWHJRULHV´�ZLOO�EH�JLYHQ��
\�RUGHUHG´�DQVZHU�FDWHJRULHV�LV�GHILQHG�DV�D�FRPSDQ\�
VZHU� WR� TXHVWLRQ� �� FRUUHVSRQGV� WR� D� ORZHU� YDOXH� RI�

EH� H[SHFWHG� WKDW� %(,'DPG7� � � %(,'DPG7� � DQG�

Q�XQELDVHG�YHUVLRQ�RI�WKLV�FDVH�LV�given in Figure 5.�

�

¶�RI�)LJXUH����,Q�WKLV�FDVH�� �DPG7 � �DPG7 ��DQG�

�DPG7 �� �DPG7 ���DQG� �DPG7 !���

HUVHG� YHUVLRQ¶� RI� )LJXUH� ��� EHFDXVH� LQ� WKH� FULWHULRQ�

�G7 ! �DPG7 �� RQO\� WKH� JUHDWHU� WKDQ� WHVW� KDV� EHHQ�

PDOOHU�WHVW���

HG� LQ�$SSHQGL[�$� LW� LV�SRVVLEOH� WR�GHILQH�D� ³UHYHUVHG�
FODVVLILHG�LQ�RQH�VLQJOH�JURXS��FDOOHG�³RWKHU�FRPSDQLHV�
HUV´��

�DPG7

�DPG7

�� 7�

�DPG7

�DPG7

�DPG7
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7KH� FODVVLILFDWLRQ� SUHVHQWHG� LQ� WKLV� DQG� WKH� IRUPHU� VHFWLRQ� LV� H[KDXVWLYH�� LI� LW� LV�
DSSOLHG�� DOO� FRPSDQLHV� LQ� WKH� GDWD� VHW� DUH� HLWKHU� FODVVLILHG� DV� D� FRPSDQ\� ZLWK�
³ORJLFDOO\� RUGHUHG� DQVZHU� FDWHJRULHV´� RU� DV� D� FRPSDQ\�ZLWKRXW� ³ORJLFDOO\� RUGHUHG�
DQVZHU�FDWHJRULHV´��

���� 6LPSOLILFDWLRQ�RI�WKH�FODVVLILFDWLRQ�

7KH� FODVVLILFDWLRQ� GHYHORSHG� LQ� ���� DQG� ���� FRQVLVWV� RI� ��� JURXSV�� 7R� VLPSOLI\�
IXUWKHU� DQDO\VLV�� WKH� QXPEHU� RI� JURXSV� LV� UHGXFHG� WR� �� E\� FRPELQLQJ� WKHP� LQWR�
FDWHJRULHV��7KH�UHVXOWV�IRU�WKHVH�FDWHJRULHV�DUH�JLYHQ�LQ�7DEOH����

7DEOH����&RPELQHG�FODVVLILFDWLRQ��

7\SH� &DWHJRU\�
���B)6���B12%,$60%6� ��
��B)6��B12%,$60%6� ��
�B12%,$60%6� ��
�B12%,$60%6� ��
���B)6��B12%,$60%6� ��
���B)6���B326%,$60%6� ��
���B)6���B1(*%,$60%6� ��
��B2�!2�B326%,$60%6� ��
��B2��2�B1(*%,$60%6� ��
��B)6��B326%,$60%6� ��
��B)6��B1(*%,$60%6� ��
�B326%,$60%6� ��
�B1(*%,$60%6� ��
�B467%,$60%6� ��
��B2�!2�B467%,$60%6� ��
��B2��2�B467%,$60%6� ��
���B)6��B326%,$60%6� ��
���B)6��B1(*%,$60%6� ��
³2WKHU�FRPSDQLHV�ZLWKRXW�ORJLFDOO\�RUGHUHG�DQVZHUV´� ��
�
&DWHJRU\���LV�D�JURXS�IRU�ZKLFK�FRPSDQLHV�JLYH�XQELDVHG�ORJLFDOO\�RUGHUHG�DQVZHUV��
)RU� FDWHJRU\���� WKH� DQVZHUV� WR�TXHVWLRQ���DUH�XQELDVHG�DQG� ORJLFDOO\�RUGHUHG�ZLWK�
UHVSHFW� WR� WKH� DQVZHU� FDWHJRULHV� ³LQFUHDVHG´� DQG� ³GHFUHDVHG´�� EXW� ³UHPDLQHG� WKH�
VDPH´� LV�QRW�RUGHUHG� ORJLFDOO\��&DWHJRU\��� LV� D�JURXS�RI� FRPSDQLHV� IRU�ZKLFK� WKH�
UHVSRQVH� LV� ELDVHG�� EXW� ORJLFDOO\� RUGHUHG�� &DWHJRU\� �� LV� WKH� JURXS� RI� FRPSDQLHV�
ZKLFK�DOZD\V�DQVZHU�³UHPDLQHG�WKH�VDPH´� WR�TXHVWLRQ��� WKH�0%6��ZLWK�XQNQRZQ�
ELDV��&DWHJRU\���LV�D�JURXS�ZKHUH�FRPSDQLHV�JLYH�ORJLFDO�RUGHUHG�DQVZHUV��EXW�WKH�
ELDV� LV� QRW� NQRZQ�� &DWHJRU\� �� FRQWDLQV� DOO� FRPSDQLHV� ZLWK� ELDVHG� DQG� ³ORJLFDOO\�
RUGHUHG�DQVZHUV´�ZLWK�UHVSHFW�WR�WKH�DQVZHU�FDWHJRULHV�³LQFUHDVHG´�DQG�³GHFUHDVHG´��
EXW�WKH�³UHPDLQHG�WKH�VDPH´�FDWHJRU\�LV�QRW�RUGHUHG�ORJLFDOO\��&DWHJRU\���LV�WKH�ODVW�
FDWHJRU\��FRQWDLQLQJ�DOO�FRPSDQLHV�ZLWKRXW�³ORJLFDOO\�RUGHUHG�DQVZHUV´���
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���� 1XPEHU�RI�SRLQWV�SHU�FRPSDQ\�QHHGHG�IRU�FODVVLILFDWLRQ�

������ 7RWDO�GDWD�VHW�

,Q�WKLV�VHFWLRQ�WKH�FODVVLILFDWLRQ�SUHVHQWHG�LQ�����ZLOO�EH�DSSOLHG�IRU�WKH�ILUVW�WLPH�WR�
DOO� FRPSDQLHV� LQ� WKH� GDWD� VHW��+RZHYHU�� WKHUH� LV� VWLOO� DQ� LVVXH� WR� EH� VROYHG�� ,Q� ����

DYHUDJLQJ�ZDV� LQWURGXFHG� WR� FDOFXODWH� %(,'DPG7� �� %(,'DPG7� �DQG� %(,'DPG7� ��

7KH� TXHVWLRQ� UHPDLQV� KRZ� PDQ\� GDWD� SRLQWV� KDYH� WR� EH� XVHG� WR� FDOFXODWH� WKHVH�
DYHUDJHV��

5HJDUGLQJ� WKH� FODVVLILFDWLRQ� SURFHVV�� WZR� DVSHFWV� DUH� LPSRUWDQW�� 7KH� ILUVW� LV� WR� EH�
DEOH�WR�REWDLQ�UHDVRQDEOH�VWDEOH�FODVVLILFDWLRQV�RI�VLQJOH�FRPSDQLHV��DVSHFW�����7KH�
VHFRQG�LV�WR�EH�DEOH�WR�FDOFXODWH�IUHTXHQF\�GLVWULEXWLRQV�RI�WKH�QXPEHU�RI�FRPSDQLHV�
FODVVLILHG�LQ�D�FHUWDLQ�FDWHJRU\��DVSHFW�����,I�WKH�QXPEHU�RI�GDWD�SRLQWV��1��XVHG�WR�
FODVVLI\�D�VLQJOH�FRPSDQ\�LV�WRR�ORZ��LW�LV�GLIILFXOW�WR�REWDLQ�D�VWDEOH�VLQJOH�FRPSDQ\�
FODVVLILFDWLRQ��%XW�LI�WKH�DPRXQW�RI�DYDLODEOH�GDWD�LV�OLPLWHG��DQG�WKH�QXPEHU�RI�GDWD�
SRLQWV� XVHG� IRU� VLQJOH� FRPSDQ\� FODVVLILFDWLRQ� LV� KLJK�� WRR� OLWWOH� FRPSDQLHV� DUH�
FODVVLILHG�WR�FDOFXODWH�IUHTXHQF\�GLVWULEXWLRQV�IRU�HDFK�FODVVLILFDWLRQ�FDWHJRU\���

)RU�WKH�GDWD�VHW�VWXGLHG��WKH�VHFRQG�DVSHFW�LV�FHUWDLQO\�RI�LPSRUWDQFH��7R�VKRZ�WKLV��
WKH�GLVWULEXWLRQ�RI� WKH�QXPEHU�RI�FRPSDQLHV� WKDW�SURYLGH�D�FHUWDLQ�QXPEHU�RI�GDWD�
SRLQWV�DYDLODEOH�WR�GHWHUPLQH�LW¶V�FODVVLILFDWLRQ�LV�JLYHQ�LQ�)LJXUH����

1��QXPEHU�RI�SRLQWV�FRPSDQ\�

��������������
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)LJXUH����1XPEHU�RI�FRPSDQLHV�IRU�HDFK�QXPEHU�RI�GDWD�SRLQWV�DYDLODEOH�WR�FDOFXODWH�

%(,'DPG7� �� %(,'DPG7� �DQG� %(,'DPG7� ��

)LUVW��LW� LV�QRWHG�WKDW�WKLV�GLVWULEXWLRQ�LV�QRW�VXUSULVLQJ��7KH�SHDN�RI�����FRPSDQLHV�
IRU� 1 ��� FRUUHVSRQGV� WR� FRPSDQLHV� WKDW� KDYH� EHHQ� SHUPDQHQWO\� LQ� VDPSOH�� 1¶V�
VPDOOHU�WKDQ����DUH�REVHUYHG�EHFDXVH�FRPSDQLHV�DUH�LQWURGXFHG�DQG�UHPRYHG�IURP�
WKH�VDPSOH�RI�WKH�0%6��DQG�WKXV�DUH�LQWURGXFHG�LQ�DQG�UHPRYHG�IURP�WKH�GDWD�VHW��
)URP�WKHVH�G\QDPLFV�LW�IROORZV��WKDW�LW�LV�QRW�SRVVLEOH�WR�XVH�DW�WKH�VDPH�WLPH�PDQ\�
SRLQWV� IRU� FODVVLILFDWLRQ� RQ� D� FRPSDQ\� OHYHO� DQG� WR� FDOFXODWH� VWDEOH� IUHTXHQF\�
GLVWULEXWLRQV�IRU�GLIIHUHQW�FDWHJRULHV��)RU�H[DPSOH�� LI�D�PLQLPXP�RI����GDWD�SRLQWV�
ZRXOG�EH�XVHG�IRU�FRPSDQ\�FODVVLILFDWLRQ�������FRPSDQLHV�ZRXOG�EH�FODVVLILHG�DQG�
FRXOG� EH� XVHG� IRU� WKH� FDOFXODWLRQ� RI� IUHTXHQF\� GLVWULEXWLRQV� RI� WKH� GLIIHUHQW�
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FDWHJRULHV��+RZHYHU��LI����SRLQWV�ZRXOG�EH�XVHG�IRU�VLQJOH�FRPSDQ\�FODVVLILFDWLRQ��
RQO\� ���� FRPSDQLHV� FRXOG�EH�XVHG� WR� FDOFXODWH� WKHVH� GLVWULEXWLRQV��7KLV� UHDVRQLQJ�
LPSOLHV� WKDW� WKHUH� LV� D�TXDOLW\� WUDGH�RII�EHWZHHQ� VLQJOH� FRPSDQ\�FODVVLILFDWLRQ�DQG�
IUHTXHQF\�GLVWULEXWLRQV�RI�FDWHJRULHV��

7KLV�WUDGH�RII�FRXOG�EH�LQYHVWLJDWHG�LQ�GHWDLO��EXW�IRU�WKH�UHPDLQGHU�RI�WKLV�SDSHU�WKH�
PLQLPXP� QXPEHU� RI� GDWD� SRLQWV� QHHGHG� WR� FDOFXODWH� D� UHDVRQDEOH� VWDEOH�
FODVVLILFDWLRQ�RI�D�FRPSDQ\�LV�GHWHUPLQHG�E\�DQ�HPSLULFDO�PHWKRG��7KH�FODVVLILFDWLRQ�
RI� HDFK� FRPSDQ\� LV� FDOFXODWHG� FRQVHFXWLYHO\� XVLQJ� FRPSDQLHV� ZLWK� 1 �������
1 ������ 1 ������ «� �� 1 ������ DQG� ILQDOO\� 1 ���� $IWHU� WKLV�� WKH� SHUFHQWDJH� RI�
FRPSDQLHV�LQ�HDFK�FDWHJRU\�LV�FDOFXODWHG��7KH�UHVXOWV�RI�WKHVH�FDOFXODWLRQV�DUH�JLYHQ�
LQ�)LJXUH�����

0LQLPXP�QXPEHU�RI�GDWD�SRLQWV�FRPSDQ\
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��DQG��

�

)LJXUH����3HUFHQWDJH�RI�FRPSDQLHV�LQ�HDFK�FDWHJRU\�DV�D�IXQFWLRQ�RI�WKH�QXPEHU�RI�
GDWD�SRLQWV��1��XVHG�IRU�FODVVLI\LQJ�HDFK�FRPSDQ\��

'HILQH� WKH�SHUFHQWDJH�RI�FRPSDQLHV� LQ�FDWHJRU\� L�DV� L& ��)LUVW� WKH�GHYHORSPHQW�RI�

�& �DV�D�IXQFWLRQ�RI�1�LV�FRQVLGHUHG��)URP�1 ��WR�1 ��� �& �KDV�D�ULVLQJ�WUHQG��$IWHU�

WKH�PLQLPXP�RI�1 ���LW� LV�DSSUR[LPDWHO\�FRQVWDQW�XQWLO����SRLQWV��7KHQ�WKHUH�LV�D�
VPDOO�GHFUHDVH��

7KH�LQLWLDO�ULVH�FDQ�EH�H[SODLQHG�E\�WKH�LGHD�WKDW�LW�LV�QRW�SRVVLEOH�WR�µVWDEOH¶�FODVVLI\�
D�VLQJOH�FRPSDQ\�XVLQJ�WRR�OLWWOH�GDWD�SRLQWV��DVSHFW�����:KHQ�1 ����������������

FRPSDQLHV�� WKH� FODVVLILFDWLRQ� LV� VWDEOH�� EHFDXVH� �& � LV� DSSUR[LPDWHO\� FRQVWDQW�

EHWZHHQ�1 ���DQG�1 ����)RU�1! ���WKH�QXPEHU�RI�FRPSDQLHV�XVHG�WR�FDOFXODWH�WKH�
SHUFHQWDJH�RI�FRPSDQLHV� LQ�FDWHJRU\��� LV� UHGXFHG�WR�����RU� OHVV��7KLV�PD\�EH� WRR�
OLWWOH�WR�FDOFXODWH�D�VWDEOH�QXPEHU�RI�FRPSDQLHV�LQ�FDWHJRU\����DVSHFW�����H[SODLQLQJ�

ZK\� �& �LV�VPDOOHU�WKDQ�ZKHQ�1 ����

�& �� �& �DQG� �& �GR�QRW�VKRZ�ODUJH�YDULDWLRQV�ZKHQ�1�LV�YDULHG�� �& �LV�FORVH�WR�LWV�

PLQLPXP�YDOXH�IRU�1 ���DQG� ��+& �LV�VOLJKWO\�GHFUHDVLQJ�ZKHQ�1�LV�PDGH�ODUJHU���
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)URP�DERYH�UHDVRQLQJ��DQG�µWXQLQJ¶� �& �HPSLULFDOO\�WR�LWV�µRSWLPXP¶�LW�LV�GHFLGHG�WR�

XVH�DW�OHDVW����SRLQWV�WR�FODVVLI\�D�FRPSDQ\�LQWR�RQH�RI�WKH�VHYHQ�GHILQHG�FDWHJRULHV��

������ %UHDNGRZQ�E\�VL]H�FODVV�

$Q� H[WUD� WHVW� IRU� WKH� UHVXOW� GHULYHG� LQ� ������ LV� WR� VSOLW� WKH� GDWD� VHW� LQWR� GLIIHUHQW�
JURXSV� DQG� ORRN� LI� WKH� UHVXOWV� DUH� VLPLODU�� 7KH� UHVXOWV� IRU� WKH� SHUFHQWDJH� RI�
FRPSDQLHV�LQ�FDWHJRU\���DV�D�IXQFWLRQ�RI�1�IRU�VL]H�FODVV�����DUH�JLYHQ�LQ�)LJXUH����

0LQLPXP�QXPEHU�RI�GDWD�SRLQWV�FRPSDQ\
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)LJXUH����3HUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG�LQ�FDWHJRU\���DV�D�IXQFWLRQ�RI�WKH�QXPEHU�
RI�GDWD�SRLQWV��1��XVHG�IRU�FODVVLI\LQJ�HDFK�FRPSDQ\��

�
7KH�UHVXOWV�DUH�VLPLODU�FRPSDUHG�WR�WKH�UHVXOWV�RI��������)RU�DOO�VL]H�FODVVHV�IRU�1 ���

WR�1 ��� �& �KDV�D�ULVLQJ�WUHQG��$URXQG�1 ����1 ������VD\�� �& �IRU�HDFK�VL]H�FODVV�

LV�IDLUO\�VWDEOH��$ERYH�1 ����WKH�UHVXOWV�RI� �& �IRU�HDFK�VL]H�FODVV�WHQG�WR�JHW�PRUH�

YRODWLOH��LQGLFDWLQJ�WKDW�WKH�QXPEHU�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���JHWV�WRR�
OLWWOH�WR�JHW�VWDEOH�UHVXOWV��

$Q�LQWHUHVWLQJ�SRLQW�LV�WKDW� �& �IRU�VL]H�FODVV���LV�LQ�JHQHUDO�ODUJHU�WKDQ� �& �IRU�WKH�

RWKHU�IRXU�VL]H�FODVVHV��7KLV�UHVXOW�ZLOO�EH�H[DPLQHG�IXUWKHU�LQ�VHFWLRQ������

���� &ODVVLILFDWLRQ�JURXSV�LQVSLUHG�E\�'XWFK�SURGXFHUV¶�FRQILGHQFH�

$QRWKHU�� PRUH� SUDFWLFDO� ZD\� WR� FRQVWUXFW� FODVVLILFDWLRQ� JURXSV� LV� WR� FODVVLI\�
FRPSDQLHV�LQWR�JURXSV�ZLWK�UHVSHFW�WR�WKHLU�SRWHQWLDO�XVH�IRU�DQ�LQGLFDWRU�WKDW�H[LVWV�
LQ� SUDFWLFH�� 7KLV� LQGLFDWRU� FRXOG� EH� WKH� SURGXFHUV¶� FRQILGHQFH� �3&��� ZKLFK� LV�
FDOFXODWHG� XVLQJ� EDODQFHV� RI� DQVZHUV� RI� FRPSDQLHV� WR� TXHVWLRQV� RI� WKH� 0%6��
&DOFXODWLQJ�EDODQFHV�LPSOLHV�RQO\�XVLQJ�WKH�DQVZHUV�³LQFUHDVHG´�DQG�³GHFUHDVHG´�RI�
WKH�TXHVWLRQV�RI�WKH�0%6��1RZ��DVVXPH�WKDW�WKH�3&�VKRXOG�IROORZ�WKH�PRYHPHQWV�RI�
WXUQRYHU� �WKH� SUR[\� XVHG� LQ� WKLV� SDSHU� IRU� SURGXFWLRQ�� DV�ZHOO� DV� SRVVLEOH�� ,Q� WKLV�
FDVH� FRPSDQLHV� FODVVLILHG� LQWR� FDWHJRULHV� IRU�ZKLFK� WKH� ³LQFUHDVH´� DQG� ³GHFUHDVH´�
DQVZHU� FDWHJRULHV� DUH� ³ORJLFDOO\� RUGHUHG´� DQG� XQELDVHG� ZLWK� UHVSHFW� WR� WXUQRYHU�
VKRXOG� EH� XVHG� IRU� FDOFXODWLQJ� WKH� 3&�� )URP� WKLV� SRLQW� RI� YLHZ�� FDWHJRU\� �� FDQ�
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DOZD\V�EH�XVHG��EHFDXVH� LW�KDV�³ORJLFDOO\�RUGHUHG�DQVZHU�FDWHJRULHV´�ZLWKRXW�ELDV��
7KLV�FDWHJRU\�LV�ODEHOOHG�JURXS�$��&DWHJRU\���FRXOG�EH�XVHG�IRU�WKH�3&�LI�WKH�ELDV�RI�
WKH�DQVZHUV�RI�FRPSDQLHV�FDQ�EH�FRUUHFWHG���7KH�FRPELQDWLRQ�RI�FDWHJRULHV���DQG���
LV�ODEHOOHG�JURXS�%��&DWHJRULHV���DQG���KDYH�³ORJLFDOO\�RUGHUHG�DQVZHU�FDWHJRULHV´�
ZLWK� UHVSHFW� WR� WKH� DQVZHU� FDWHJRULHV� ³LQFUHDVHG´� DQG� ³GHFUHDVHG´�� EXW� WKH�
³UHPDLQHG�WKH�VDPH´�FDWHJRU\�LV�QRW�RUGHUHG�ORJLFDOO\��&RPSDQLHV�LQ�FDWHJRU\���GR�
QRW� KDYH� D� ELDV�� FRPSDQLHV� RI� FDWHJRU\� �� FRXOG� EH� XVHG� IRU� WKH� SURGXFHUV¶�
FRQILGHQFH�LI�WKH�ELDV�RI�WKH�DQVZHUV�FRXOG�EH�FRUUHFWHG��)LQDOO\��WKH�FRPELQDWLRQ�RI�
FDWHJRULHV� ��� ��� �� DQG� �� LV� ODEHOOHG� JURXS�&��$V� D� VXPPDU\�� WKH� GHILQLWLRQ� RI� WKH�
WKUHH�JURXSV�LV�JLYHQ�LQ�7DEOH�����

7DEOH����*URXSV�LQVSLUHG�E\�WKH�SURGXFHUV¶�FRQILGHQFH��

&DWHJRU\� *URXS�
�� $�
���� %�
�������� &�
�

������������������������������������������������������

��7KLV�LV�D�ELDV�FRUUHFWLRQ�RQ�VLQJOH�FRPSDQ\�OHYHO��)RU�WKH�'XWFK�SURGXFHUV¶�FRQILGHQFH��DQ�

DGMXVWPHQW�LV�PDGH�IRU�ELDV�DW�WKH�DJJUHJDWH�OHYHO�RI�WRWDO�PDQXIDFWXULQJ�LQGXVWU\��
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��� $QDO\VLV�RI�UHVXOWV�RI�FODVVLI\LQJ�FRPSDQLHV�XVLQJ�TXHVWLRQ���

,Q� WKLV� FKDSWHU� UHVXOWV� RI� FODVVLI\LQJ� FRPSDQLHV� XVLQJ� TXHVWLRQ� �� RI� WKH�0%6� DUH�
SUHVHQWHG��)LUVW��UHVXOWV�IRU�WKH�FODVVLILFDWLRQ�RI�DOO�FRPSDQLHV�ZLWKRXW�D�EUHDNGRZQ�
WR� VL]H� FODVV� RU� 1$&(� ��GLJLW� OHYHO� LV� JLYHQ� LQ� VHFWLRQ� ����� 1H[W�� UHVXOWV� ZLWK�
EUHDNGRZQV�LQWR�VL]H�FODVV�DQG�1$&(���GLJLW�OHYHO�DUH�JLYHQ�LQ�VHFWLRQV�����DQG������
UHVSHFWLYHO\�� )LQDOO\�� LQ� VHFWLRQ� ����� WKH� DVVXPSWLRQ�PDGH� RQ� WKH� VL]H� RI� WKH� WLPH�
VKLIW�EHWZHHQ�TXHVWLRQ���RI�WKH�0%6�DQG�WXUQRYHU�GDWD��VHH�VHFWLRQ������LV�FKHFNHG��

���� 7RWDO�

7R� JHW� D� ILUVW� LPSUHVVLRQ� RI� WKH� GLVWULEXWLRQ� RI� WKH� GLIIHUHQW� FRPSDQLHV� RYHU� WKH�
GLIIHUHQW�FODVVLILFDWLRQ�W\SHV�ZKLFK�KDYH�EHHQ�GHILQHG�LQ�VHFWLRQ������WKH�UHVXOWV�RI�
DSSO\LQJ�WKH�FODVVLILFDWLRQ�WR�TXHVWLRQ���RI�WKH�GDWD�VHW�DUH�JLYHQ�LQ�7DEOH����

7DEOH����5HVXOWV�RI�DSSO\LQJ�WKH�FODVVLILFDWLRQ�WR�TXHVWLRQ����

7\SH� 3HUFHQWDJH� &DWHJRU\�
���B)6���B12%,$60%6� ����� ��
��B)6��B12%,$60%6� �� ��
�B12%,$60%6� �� ��
�B12%,$60%6� �� ��
���B)6��B12%,$60%6� ���� ��
���B)6���B326%,$60%6� ���� ��
���B)6���B1(*%,$60%6� ���� ��
��B2�!2�B326%,$60%6� ���� ��
��B2��2�B1(*%,$60%6� �� ��
��B)6��B326%,$60%6� �� ��
��B)6��B1(*%,$60%6� �� ��
�B326%,$60%6� �� ��
�B1(*%,$60%6� �� ��
�B467%,$60%6� ����� ��
��B2�!2�B467%,$60%6� ���� ��
��B2��2�B467%,$60%6� ���� ��
���B)6��B326%,$60%6� ���� ��
���B)6��B1(*%,$60%6� ���� ��
³2WKHU�FRPSDQLHV�ZLWKRXW�ORJLFDOO\�RUGHUHG�DQVZHUV´� ����� ��
�
6WULNLQJ�LV�WKDW�WKHUH�DUH�HLJKW�FODVVLILFDWLRQ�W\SHV�LQWR�ZKLFK�QRW�D�VLQJOH�FRPSDQ\�LV�
FODVVLILHG��7KLQNLQJ�D�ELW�IXUWKHU��WKLV�LV�QRW�YHU\�VWUDQJH��7KH�PLQLPXP�QXPEHU�RI�
SRLQWV�XVHG�IRU�FODVVLI\LQJ�HDFK�FRPSDQ\�LV�����VHH�VHFWLRQ�������2YHU�VXFK�D�ORQJ�
SHULRG�RI�WLPH��PRVW�FRPSDQLHV�ZRXOG�UHVSRQG�DW�OHDVW�RQH�WLPH�WR�HDFK�RI�WKH�WKUHH�
DQVZHU� FDWHJRULHV� ³LQFUHDVHG´�� ³UHPDLQHG� WKH� VDPH´� RU� ³GHFUHDVHG´�� $OO�
FODVVLILFDWLRQ�W\SHV�LQWR�ZKLFK�QR�FRPSDQLHV�DUH�FODVVLILHG�DUH�W\SHV�ZKHUH�WKHUH�DUH�
OHVV�WKDQ�WKUHH�DQVZHU�FDWHJRULHV�XVHG�IRU�FODVVLI\LQJ�WKH�FRPSDQ\��
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5HVXOWV�EDVHG�RQ���FDWHJRULHV�

7KH� UHVXOWV� SUHVHQWHG� LQ� 7DEOH� �� DUH� GLIILFXOW� WR� LQWHUSUHW�� EHFDXVH� WKH� QXPEHU� RI�
FODVVLILFDWLRQ�W\SHV�LV�UDWKHU�ODUJH��7KLV�LV�ZK\��VHH�DOVR�VHFWLRQ������VHYHQ�FDWHJRULHV�
ZHUH�GHILQHG��7KHVH�FDWHJRULHV�DUH�DOVR�JLYHQ�LQ�7DEOH����7KLV�PDNHV�LW�SRVVLEOH�WR�
FDOFXODWH�WKH�UHVXOWV�IRU�WKHVH�VHYHQ�JURXSV��ZKLFK�DUH�SUHVHQWHG�LQ�7DEOH����

7DEOH����5HVXOWV�IRU�FODVVLI\LQJ�FRPSDQLHV�RQ�WKH�EDVLV�RI�TXHVWLRQ�����

�� &DWHJRU\� 7RWDO�

�� �� �� �� �� �� �� �� ��
&RXQW� ���� ��� ��� ���� ���� ���� ���� �����
��RI�WRWDO� ������ ����� ����� ������ ������ ������ ������ �������

�
$FFRUGLQJ� WR� WKHVH� UHVXOWV�� ������ RI� WKH� FRPSDQLHV� DQVZHU� FRPSOHWHO\� ORJLFDO� WR�
TXHVWLRQ� ��� EHFDXVH� WKH\� DUH� FODVVLILHG� LQWR� FDWHJRU\� ��� 7KLV� FDWHJRU\� FRQWDLQV�
FRPSDQLHV� ZKLFK� JLYH� ³XQELDVHG� ORJLFDOO\� RUGHUHG� DQVZHUV´� �VHH� ������ )XUWKHU��
������RI�WKH�FRPSDQLHV�DQVZHU�FRPSOHWHO\�LOORJLFDO�WR�TXHVWLRQ����EHFDXVH�WKH\�DUH�
LQ�FDWHJRU\����³2WKHU�FRPSDQLHV�ZLWKRXW�ORJLFDOO\�RUGHUHG�DQVZHUV´��7KXV��LQ�WRWDO�
PRUH�WKDQ�KDOI���������RI�DOO�WKH�FRPSDQLHV�LV�FODVVLILHG�LQWR�FDWHJRULHV���DQG����

2I�DOO�FRPSDQLHV��������DUH�FODVVLILHG�LQWR�FDWHJRU\����7KLV�VHHPV�D�KLJK�SHUFHQWDJH�
IRU�D�FDWHJRU\�ZKLFK�FRQWDLQV�RQO\�FRPSDQLHV�ZKLFK�IRU�D�ORQJHU�SHULRG�RI�WLPH�RQO\�
DQVZHU�³UHPDLQHG�WKH�VDPH´�WR�TXHVWLRQ���WKH�0%6��ZLWK�XQNQRZQ�ELDV��2I�FRXUVH�
LW� LV� SRVVLEOH� WKDW� PRQWKO\� WXUQRYHU� FKDQJHV� IRU� WKHVH� FRPSDQLHV� LQ� JHQHUDO� DUH�
�YHU\�� VPDOO�� ,Q� WKLV� FDVH� ³UHPDLQHG� WKH� VDPH´�DQVZHUV� WR� WKH�0%6�ZRXOG� UHODWH�
ZHOO� WR� WXUQRYHU�GHYHORSPHQWV��+RZHYHU�� LI�D�FRPSDQ\�DOZD\V�DQVZHUV�³UHPDLQHG�
WKH� VDPH´� DQG� PRQWKO\� WXUQRYHU� GHYHORSPHQWV� VKRZ� UHDVRQDEOH� IOXFWXDWLRQ�� WKH�
TXHVWLRQ� ULVHV�� LI� WKH� FRPSDQ\� LV� ³OD]\´� LQ� DQVZHULQJ� TXHVWLRQ� �� RI� WKH�0%6� DQG�
WULHV� WR� ILQLVK� WKH� TXHVWLRQQDLUH� IDVW� RU� WKDW� WKH� FRPSDQ\� GRHV� QRW� KDYH� HQRXJK�
LQIRUPDWLRQ�WR�FRUUHFWO\�SUHGLFW�WXUQRYHU�GHYHORSPHQWV��

7KH�UHPDLQLQJ�IRXU�FDWHJRULHV��������RI�DOO�FRPSDQLHV��DUH�D�ELW�PRUH�GLIILFXOW� WR�
LQWHUSUHW�� 7KH\� FDQ� EH� ELDVHG� �FDWHJRU\� �� DQG� ���� XQELDVHG� �FDWHJRU\� ���� KDYH� DQ�
XQNQRZQ�ELDV��FDWHJRU\�����KDYH�³ORJLFDOO\�RUGHUHG�DQVZHU�FDWHJRULHV´��FDWHJRU\���
DQG� ���� GR� QRW� KDYH� ³ORJLFDOO\� RUGHUHG� DQVZHU� FDWHJRULHV´� �FDWHJRU\� �� DQG� ���� RU�
KDYH�D�FRPELQDWLRQ�RI�WKHVH�ILYH�FKDUDFWHULVWLFV��

2I�DOO� WKH�FRPSDQLHV�������LV�FODVVLILHG� LQWR�FDWHJRU\����FRPSDQLHV�ZLWK�XQELDVHG�
DQG� ³ORJLFDOO\� RUGHUHG� DQVZHU� FDWHJRULHV´� ZLWK� UHVSHFW� WR� WKH� DQVZHU� FDWHJRULHV�
³LQFUHDVHG´�DQG�³GHFUHDVHG´��EXW�³UHPDLQHG�WKH�VDPH´�LV�QRW�RUGHUHG�ORJLFDOO\��VHH�
VHFWLRQ�������7KH�DYHUDJH�IUDFWLRQ�RI�FRPSDQLHV�IRU�ZKLFK�WKH�UHVSRQVH�LV�ELDVHG��EXW�
ZKLFK� KDYH� ³ORJLFDOO\� RUGHUHG� DQVZHU� FDWHJRULHV´� �FDWHJRU\� ��� LV� RQO\� ������
&DWHJRU\� �� FRQWDLQV� ������RI� WKH� FRPSDQLHV��7KLV� LV� WKH� JURXS�ZKHUH� FRPSDQLHV�
KDYH� ³ORJLFDOO\� RUGHUHG� DQVZHU� FDWHJRULHV´�� EXW� WKH� ELDV� LV� QRW� NQRZQ�� )LQDOO\��
FDWHJRU\���FRQWDLQV�������RI�WKH�FRPSDQLHV��7KLV�FDWHJRU\�FRQWDLQV�DOO�FRPSDQLHV�
ZLWK� ELDVHG� EXW� ³ORJLFDOO\� RUGHUHG� DQVZHU� FDWHJRULHV´� ZLWK� UHVSHFW� WR� WKH� DQVZHU�
FDWHJRULHV�³LQFUHDVHG´�DQG�³GHFUHDVHG´��EXW�WKH�³UHPDLQHG�WKH�VDPH´�FDWHJRU\�LV�QRW�
RUGHUHG�ORJLFDOO\��
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5HVXOWV�EDVHG�RQ�FODVVLILFDWLRQ�JURXSV�LQVSLUHG�E\�'XWFK�SURGXFHUV¶�FRQILGHQFH�

,W�LV�DOVR�SRVVLEOH�WR�XVH�WKH�WKUHH�JURXSV�GHILQHG�LQ�VHFWLRQ������7KH�UHVXOWV�IRU�WKLV�
FODVVLILFDWLRQ�DUH�JLYHQ�LQ�7DEOH�����

7DEOH����5HVXOWV�IRU�FODVVLI\LQJ�FRPSDQLHV�RQ�WKH�EDVLV�RI�TXHVWLRQ����

�� *URXS�

�� $� %� &�
&RXQW� ���� ���� ����
��RI�WRWDO� ������ ������ ������

�
������RI�WKH�FRPSDQLHV�DUH�FODVVLILHG�LQWR�JURXS�$��RI�FRXUVH�WKLV�LV�WKH�VDPH�DV�WKH�
QXPEHU�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���RI�7DEOH�����*URXSV�%�DQG�&�FRQWDLQ�
������ DQG� ������ RI� WKH� WRWDO� QXPEHU� RI� FRPSDQLHV�� UHVSHFWLYHO\�� 7KXV�� LI� ELDV�
FRUUHFWLRQ� RI� TXHVWLRQ� �� RI� WKH� 0%6� ZRXOG� EH� SRVVLEOH� DQG� RQO\� EDODQFHV� DUH�
FDOFXODWHG��DOPRVW�����RI�WKH�FRPSDQLHV�JLYLQJ�DQVZHUV�WR�TXHVWLRQ���VXSSO\�XVHIXO�
LQIRUPDWLRQ��

���� %UHDNGRZQ�E\�VL]H�FODVV�

6R� IDU�� WKH� UHVXOWV� DUH� RQO\� SUHVHQWHG� DV� DYHUDJHV� IRU� DOO� FRPSDQLHV��+RZHYHU�� LQ�
VHFWLRQ�������LW�ZDV�DOUHDG\�VKRZQ�WKDW�PDNLQJ�D�EUHDNGRZQ�XVLQJ�WKH�VL]H�FODVV�RI�
HDFK�FRPSDQ\�JLYHV�LQWHUHVWLQJ�UHVXOWV��5HVXOWV�RI�WKLV�EUHDNGRZQ��SUHVHQWHG�LQ�WKH�
WKUHH�JURXSV�EDVHG�RQ�WKH�SURGXFHUV¶�FRQILGHQFH��VHH�VHFWLRQ�������DUH�JLYHQ�LQ�7DEOH�
���)RU�PRUH�GHWDLOHG�UHVXOWV��EDVHG�RQ�VHYHQ�FDWHJRULHV��VHH�$SSHQGL[�%��

7DEOH����5HVXOWV�IRU�FODVVLI\LQJ�FRPSDQLHV�RQ�WKH�EDVLV�RI�TXHVWLRQ�����
%UHDNGRZQ�XVLQJ�WKH�VL]H�FODVV�RI�HDFK�FRPSDQ\���

�� �� �� *URXS�

�� �� �� $� %� &�
&RXQW� ��� ��� ������

��ZLWKLQ�VL]H�FODVV� ������ ������ ������
&RXQW� ��� ��� ������

��ZLWKLQ�VL]H�FODVV� ������ ������ ������
&RXQW� ��� ��� ������

��ZLWKLQ�VL]H�FODVV� ������ ������ ������
&RXQW� ��� ��� ������

��ZLWKLQ�VL]H�FODVV� ������ ������ ������
&RXQW� ��� ��� ���

6L]H�FODVV�

��

��ZLWKLQ�VL]H�FODVV� ������ ������ ������
&RXQW� ���� ���� ����7RWDO�

��ZLWKLQ�VL]H�FODVV� ������ ������ ������

�
6L]H�FODVV���KDV�ZLWK�������������SRLQW�KLJKHU�WKDQ�WKH�DYHUDJH�YDOXH��WKH�KLJKHVW�
SHUFHQWDJH�RI�DOO�VL]H�FODVVHV�RI�FRPSDQLHV�FODVVLILHG�LQ�JURXS�$��)RU�VL]H�FODVV����
WKH�SHUFHQWDJH�RI� FRPSDQLHV� FODVVLILHG� LQWR� FDWHJRU\�$� LV��������RQO\������SRLQW�
DERYH�DYHUDJH�DQG�WKH�FORVHVW�WR�WKH�DYHUDJH�RI�DOO�VL]H�FODVVHV��6L]H�FODVVHV������DQG�
�� DOO� KDYH� YDOXHV� IRU� WKH� SHUFHQWDJH� RI� FRPSDQLHV� FODVVLILHG� LQ� JURXS� $� EHORZ�
DYHUDJH�������SRLQW�������SRLQW�DQG������SRLQW��UHVSHFWLYHO\��
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&DWHJRU\� %� GRHV� QRW� JLYH� PXFK� PRUH� LQIRUPDWLRQ� WKDQ� FDWHJRU\� $�� EHFDXVH� WKH�
SHUFHQWDJHV�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\�$�DQG�%�GR�QRW�GLIIHU�PXFK��7KH�
PD[LPXP�GLIIHUHQFH�LV������SRLQW�IRU�VL]H�FODVV����

6L]H� FODVV� �� KDV��ZLWK� ������� DOVR� WKH� KLJKHVW� SHUFHQWDJH� RI� FRPSDQLHV� FODVVLILHG�
LQWR� JURXS�&��$� VWULNLQJ� GHWDLO� LV� WKDW� WKH� SHUFHQWDJH� RI� FRPSDQLHV� FODVVLILHG� LQWR�
JURXS� &� LV� KLJKHU� IRU� VL]H� FODVV� �� WKDQ� IRU� VL]H� FODVV� ��� ZKLOH� IRU� JURXS� %� WKH�
SHUFHQWDJH�RI�VL]H�FODVV���LV�KLJKHU�WKDQ�WKH�SHUFHQWDJH�RI�VL]H�FODVV����

7KHVH�UHVXOWV�GR�QRW�VXSSRUW�WKH�YLHZ�WKDW�VPDOOHU�FRPSDQLHV�JLYH�³EHWWHU´�DQVZHUV�
WR�TXHVWLRQ���RI�WKH�0%6��H�J��EHFDXVH�WKH\�KDYH�D�PRUH�FRPSOHWH�RYHUYLHZ�RI�WKH�
HQWLUH�EXVLQHVV��7KLV�LGHD�KDV�WR�EH�GLVPLVVHG��EHFDXVH�FODVVLILFDWLRQ�SHUFHQWDJHV�RI�
VL]H�FODVVHV���DQG���DUH�VOLJKWO\�ORZHU�WKDQ�FODVVLILFDWLRQ�SHUFHQWDJHV�RS�VL]H�FODVVHV�
��DQG����

7KH�UHVXOWV�SUHVHQWHG�LQ�WKLV�VHFWLRQ�KDYH�WR�EH�LQWHUSUHWHG�ZLWK�FDXWLRQ��EHFDXVH�DOO�
SHUFHQWDJHV� IRU� GLIIHUHQW� VL]H� FODVVHV� DUH� GLIIHUHQW�� EXW� UHODWLYHO\� FORVH� WR� WKH�
SHUFHQWDJH�RI�WKH�WRWDO�ZLWKRXW�EUHDNGRZQ��$�ILUVW��JHQHUDO�FRQFOXVLRQ�PLJKW�EH�WKDW�
DSSDUHQWO\��IRU�VL]H�FODVVHV���DQG�KLJKHU��WKH�VL]H�RI�WKH�FRPSDQ\�KDV�SUDFWLFDOO\�QR�
LQIOXHQFH�RQ�LWV�FDSDFLW\�WR�FRUUHFWO\�DVVHVV�WKH�GLUHFWLRQ�RI�WXUQRYHU�GHYHORSPHQW�DW�
WKH�WLPH�WKH�0%6�LV�KHOG��

���� %UHDNGRZQ�E\�1$&(���GLJLW�

,Q�WKLV�VHFWLRQ�UHVXOWV�RI�D�EUHDNGRZQ�E\�1$&(���GLJLW�OHYHO�RI�WKH�FODVVLILFDWLRQ�RI�
FRPSDQLHV�XVLQJ�TXHVWLRQ���LV�GLVFXVVHG��7KH�EUHDNGRZQ�LQ�WKH�WKUHH�JURXSV�EDVHG�
RQ� WKH� SURGXFHUV¶� FRQILGHQFH� LV� SUHVHQWHG� LQ� 7DEOH� ��� )RU� PRUH� GHWDLOHG� UHVXOWV��
EDVHG�RQ�VHYHQ�FDWHJRULHV��VHH�$SSHQGL[�%��
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7DEOH����5HVXOWV�IRU�FODVVLI\LQJ�FRPSDQLHV�RQ�WKH�EDVLV�RI�TXHVWLRQ����%UHDNGRZQ�XVLQJ�WKH�1$&(���

GLJLW�OHYHO�RI�HDFK�FRPSDQ\���

� � *URXS�
1$&(���GLJLW� 'HVFULSWLRQ� $� %� &�

��� )RRG�SURGXFWV�DQG�EHYHUDJHV� ������ ������ ������
��� 7REDFFR�SURGXFWV� ������ ������ ������
��� 7H[WLOHV� ������ ������ ������
��� :HDULQJ�DSSDUHO� ������ ������ ������
��� /HDWKHU��DQG�SURGXFWV�� ������ ������ ������
��� :RRG��DQG�SURGXFWV�� ������ ������ ������
��� 3DSHU��SDSHUERDUG��DQG�SURGXFWV�� ������ ������ ������
��� 3XEOLVKLQJ��SULQWLQJ�DQG�UHSURGXFWLRQ� ������ ������ ������
��� &RNH��UHILQHG�SHWUROHXP�DQG�QXFOHDU�IXHO� ������ ������ ������
��� &KHPLFDOV��DQG�SURGXFWV�� ������ ������ ������
��� 5XEEHU�DQG�SODVWLF�SURGXFWV� ������ ������ ������
��� *ODVV��HDUWKHQZDUH��FHPHQW��OLPH�DQG�SODVWHU�DUWLFOHV� ������ ������ ������
��� %DVLF�PHWDOV� ������ ������ ������
��� )DEULFDWHG�PHWDO�SURGXFWV� ������ ������ ������
��� 0DFKLQHU\�DQG�HTXLSPHQW� ������ ������ ������
��� 2IILFH�PDFKLQHU\�DQG�FRPSXWHUV��QRW�DFWLYH�LQ�1/�� ����� ����� �����
��� 2WKHU�HOHFWULFDO�PDFKLQHU\�DQG�DSSDUDWXV� ������ ������ ������
��� 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�DQG�RWKHU�PDQXIDFWXULQJ�Q�H�F�� ������ ������ ������

������ 7RWDO� ������ ������ ������
�

7DEOH� �� FRQWDLQV� D� ORW� RI� LQIRUPDWLRQ�� ,W� LV� YDOXDEOH� IRU� TXDOLW\� DVVHVVPHQW� RI� WKH�
0%6��EHFDXVH�LW�JLYHV�IRU�HDFK�1$&(���GLJLW�DQ�LQGLFDWLRQ�RI�ZKLFK�SHUFHQWDJH�RI�
FRPSDQLHV�JLYH�³FRUUHFW´�DQVZHUV�WR�WKH�0%6��7KLV�JLYHV�WKH�RSWLRQ�WR�VHOHFW�1$&(�
��GLJLW�JURXSV�ZKHUH�WKH�QXPEHU�RI�FRPSDQLHV�ZLWK�³FRUUHFW´�DQVZHUV�LV�UHODWLYHO\�
ORZ��DQG�WU\��LI�SRVVLEOH��WR�LPSURYH�WKH�TXDOLW\�RI�WKH�UHVSRQVH��2Q�WKH�GDWD�RI�WKLV�
WDEOH�D�ORW�RI�LQWHUSUHWDWLRQ�FDQ�EH�GRQH��+RZHYHU��HQRXJK�GDWD�KDV�WR�EH�DYDLODEOH�
IRU� D� 1$&(� ��GLJLW� JURXS� LQ� RUGHU� WR� DQDO\VH� LW�� $� WKUHVKROG� RI� ��� RU� PRUH�
FRPSDQLHV�IRU�HDFK�JURXS�LV�FKRVHQ��7KLV�PHDQV�WKDW�1$&(���GLJLW�JURXSV���������
�����������DQG�����LQGLFDWHG�LQ�JUH\��ZLOO�EH�H[FOXGHG�IURP�DQDO\VLV���$�FRXSOH�RI�
³KLJKOLJKWV´�RI�WKH�UHVXOWV�ZLOO�EH�JLYHQ�EHORZ��

&RPSDQLHV�EHORQJLQJ�WR�1$&(���GLJLWV�����3DSHU��SDSHUERDUG��DQG�SURGXFWV�������
�3XEOLVKLQJ�� SULQWLQJ� DQG� UHSURGXFWLRQ�� DQG� ��� �0HGLFDO�� SUHFLVLRQ� DQG� RSWLFDO�
LQVWUXPHQWV��ZDWFKHV�DQG�FORFNV��RQ�DYHUDJH�JLYH�WKH�EHVW�DQVZHUV�WR�TXHVWLRQ���RI�
WKH� 0%6�� 7KHVH� 1$&(� ��GLJLWV� KDYH� WKH� KLJKHVW� SHUFHQWDJHV� RI� FRPSDQLHV�
FODVVLILHG�LQWR�JURXSV�$��%�DQG�&��7KH�SHUFHQWDJHV�FODVVLILHG�LQWR�JURXSV�$�DQG�%�
IRU� WKHVH� WKUHH� 1$&(� ��GLJLW� OHYHOV� DUH� EHWZHHQ� ������ �1$&(� ���� DQG� ������

������������������������������������������������������

��1$&(���GLJLW� JURXSV��������������������DQG����DUH�QRW�DQDO\VHG�VHSDUDWHO\� LQ� WKH�ZKROH�

UHPDLQGHU�RI�WKLV�SDSHU��
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�1$&(������)RU�JURXS�&��WKH�SHUFHQWDJHV�OLH�EHWZHHQ��������1$&(�����DQG�������
�1$&(������

&RPSDQLHV�EHORQJLQJ�WR�1$&(�����2WKHU�WUDQVSRUW�HTXLSPHQW�������2WKHU�HOHFWULFDO�
PDFKLQHU\�DQG�DSSDUDWXV��DQG�����:RRG��DQG�SURGXFWV���RQ�DYHUDJH�JLYH�OHVV�JRRG�
DQVZHUV�WR�TXHVWLRQ���RI�WKH�0%6��3HUFHQWDJHV�RI�FRPSDQLHV�FODVVLILHG�WR�JURXS�$�
DUH�UHVSHFWLYHO\��������������DQG��������WR�JURXS�%��������������DQG��������WR�
JURXS�&��������������DQG��������

$ERYH�UHVXOWV�FDQ�EH�VHHQ�DV�D�TXDOLW\�DVVHVVPHQW�RI�WKH�0%6��1$&(���GLJLWV�����
���DQG����KDYH�D�EHWWHU�TXDOLW\�WKDQ�1$&(���GLJLWV��������DQG�����2I�FRXUVH�WKLV�LV�
DOO�XQGHU�WKH�DVVXPSWLRQ�WKDW�XVLQJ�WXUQRYHU�DV�D�SUR[\�IRU�SURGXFWLRQ�GRHV�QRW�JLYH�
D�WRR�ODUJH�GHYLDWLRQ�IURP�UHDOLW\��

���� 9HULILFDWLRQ�RI�WKH�WLPH�VKLIW�RI�TXHVWLRQ���LQ�UHODWLRQ�WR�WXUQRYHU�GDWD��

,Q�WKLV�VHFWLRQ�D�FKHFN�LV�PDGH�LI�WKH�WLPH�VKLIW�EHWZHHQ�TXHVWLRQ���RI�WKH�0%6�LQ�
UHODWLRQ�ZLWK�WXUQRYHU�LQ�SUDFWLFH�LV�RQH�PRQWK��VHH�DOVR�VHFWLRQ�������7KH�DSSURDFK�
LV� DV� IROORZV�� 7KH� SHUFHQWDJH� RI� FRPSDQLHV� FODVVLILHG� LQWR� FDWHJRU\� �� LV� DOVR�

FDOFXODWHG� XVLQJ� �� −W%(,'DPG7 �� �� −W%(,'DPG7 � DQG� W%(,'DPG7 � � LQVWHDG� RI�

�� −W%(,'DPG7 �� ,I� WKH�SHUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG� LQWR�FDWHJRU\��� IRU�RQH�RI�

WKHVH� DGGLWLRQDO� WKUHH� FDVHV� LV� ODUJHU� WKDQ� IRU� �� −W%(,'DPG7 �� WKH� WLPH� VKLIW� VHHPV�

GLIIHUHQW�WKDQ�DVVXPHG��7KH�UHVXOWV�RI�WKHVH�FDOFXODWLRQV��PDGH�RQ�WKH�RQ�WKH�1$&(�
��GLJLW�OHYHO��DUH�JLYHQ�LQ�7DEOH����
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7DEOH����9DOLGDWLRQ�RI�WLPH�VKLIW�IRU�TXHVWLRQ���RI�WKH�0%6�RQ�WKH�1$&(���
GLJLW�OHYHO��1$&(���GLJLW�OHYHOV�LQGLFDWHG�LQ�OLJKW�JUH\�DUH�H[FOXGHG�
IURP�DQDO\VLV��VHH�DOVR�VHFWLRQ�������7KH�PRVW�LQWHUHVWLQJ�YDOXHV�RI�WKH�
SHUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���DUH�LQGLFDWHG�ZLWK�
GDUN�JUH\��'XH�WR�WKH�WLPH�VKLIWLQJ��WKH�WRWDO�QXPEHU�RI�FRPSDQLHV�
FODVVLILHG�IRU�HDFK�WLPH�VKLIW�YDULHV�EHWZHHQ�����DQG�������

� 3HUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���XVLQJ�

1$&(���GLJLW� �� −W%(,'DPG7 � �� −W%(,'DPG7 � �� −W%(,'DPG7 � W%(,'DPG7 � �

��� ����� ����� ����� �����
��� ���� ����� ����� ����
��� ����� ����� ����� ����
��� ���� ����� ����� �����
��� ���� ���� ����� ����
��� ����� ���� ����� �����
��� ����� ����� ����� ����
��� ���� ����� ����� �����
��� ����� ���� ����� �����
��� ����� ����� ����� �����
��� ����� ����� ����� �����
��� ����� ����� ����� ����
��� ����� ����� ����� ����
��� ����� ����� ����� ����
��� ����� ����� ����� �����
��� ���� ���� ���� ����
��� ���� ����� ����� �����
��� ���� ����� ����� �����
��� ����� ���� ����� ����
��� ����� ����� ����� �����
��� ���� ����� ����� �����
��� ����� ����� ����� �����

�

)RU� ��� RI� WKH� ��� DQDO\VHG� 1$&(���GLJLW� JURXSV� WKH� PD[LPXP� SHUFHQWDJH� RI�

FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���LV�REWDLQHG�XVLQJ� �� −W%(,'DPG7 ��7KLV�LQGLFDWHV�

WKDW� RQ� DYHUDJH� IRU� WKHVH�JURXSV�� WKH� SHUVRQV�ZKR� DQVZHU� TXHVWLRQ���RI� WKH�0%6�
UHDOO\�LQWHUSUHW�µODVW�PRQWK¶�DV�RQH�PRQWK�HDUOLHU���

1$&(����VKRZV�VOLJKWO\�GLIIHUHQW�EHKDYLRXU��8VLQJ� �� −W%(,'DPG7 ��WKH�SHUFHQWDJH�RI�

FRPSDQLHV� FODVVLILHG� LQWR� FDWHJRU\� �� LV� ������� MXVW� ����� PRUH� WKDQ� ZKHQ�

�� −W%(,'DPG7 � LV�� )RU� 1$&(� ���� FRPSDULQJ�0%6� GDWD� ZLWK� WXUQRYHU� GDWD� RI� WZR�

PRQWKV�HDUOLHU��LQVWHDG�RI�GDWD�RI�µODVW�PRQWK¶��ZRXOG�EH�VOLJKWO\�PRUH�DSSURSULDWH��
)RU�1$&(�����RI�WKH�FRPSDQLHV�������LV�FODVVLILHG�LQWR�FDWHJRU\���ERWK�IRU�XVLQJ�

YDOXHV�RI� �� −W%(,'DPG7 �DQG� �� −W%(,'DPG7 ��)RU�WKLV�JURXS��FRPSDULQJ�ZLWK�WXUQRYHU�

GDWD�RI�µODVW�PRQWK¶�RU�RI�WZR�PRQWKV�HDUOLHU�GRHV�QRW�VHHP�WR�PDNH�DQ\�GLIIHUHQFH��
%HFDXVH� WKH� GHYLDWLRQV� IRU� ERWK� 1$&(� ��� DQG� ��� ZLWK� UHVSHFW� WR� WKH� WLPLQJ�

DVVXPSWLRQ�PDGH�LQ�VHFWLRQ�����DUH�YHU\�VPDOO��DOZD\V�YDOXHV�RI� �� −W%(,'DPG7 KDYH�

EHHQ�XVHG�ZKHQ�FRPSDULQJ�WR�TXHVWLRQ���RI�WKH�0%6��7KLV�ZDV�PDLQO\�GRQH�WR�NHHS�
XQLIRUPLW\�LQ�WKH�DQDO\VLV�SURFHVV��
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��� &RPSDULVRQ�EHWZHHQ�FODVVLI\LQJ�XVLQJ�TXHVWLRQ���DQG�TXHVWLRQ���

8QWLO�QRZ�� WXUQRYHU�ZDV� UHODWHG� WR� WKH�DVVHVVPHQW�RI� ILUPV�RI� ³UHFHQW�SURGXFWLRQ´�
�TXHVWLRQ����� ,Q� WKLV� FKDSWHU�� TXHVWLRQ���RQ�³SURGXFWLRQ�H[SHFWDWLRQV´�ZLOO� DOVR� EH�
LQFOXGHG�� ,Q� VHFWLRQ� ���� D� YLHZ� RQ� WKH� LQWHUSUHWDWLRQ�RI� TXHVWLRQ��� RI� WKH�0%6� LV�
JLYHQ��1H[W�� UHVXOWV� RI� FODVVLI\LQJ� FRPSDQLHV� XVLQJ� TXHVWLRQ� �� DQG� TXHVWLRQ� �� DUH�
SUHVHQWHG��$�FRPSDULVRQ�ZLWKRXW�EUHDNGRZQ�LQWR�VL]H�FODVV�RU�1$&(���GLJLW�OHYHO�LV�
JLYHQ�LQ�VHFWLRQ������5HVXOWV�ZLWK�EUHDNGRZQV�LQWR�VL]H�FODVV�DQG�1$&(���GLJLW�OHYHO�
DUH�JLYHQ�LQ�VHFWLRQV�����DQG������2QO\�JURXSV�$�DQG�&�RI�WKH�FODVVLILFDWLRQ�EDVHG�RQ�
WKH� SURGXFHUV¶� FRQILGHQFH� DUH� FRPSDUHG�� ([WHQVLYH� UHVXOWV� LQ� �� FDWHJRULHV� ZLWK�
EUHDNGRZQV� LQWR� VL]H� FODVV� DQG� 1$&(� ��GLJLW� DUH� JLYHQ� LQ� $SSHQGL[� %� DQG� &��
)LQDOO\�� LQ�VHFWLRQ�����D�FKHFN�LV�PDGH�LI� WKH� WLPH�VKLIW�EHWZHHQ�WXUQRYHU�GDWD�DQG�
0%6�UHVXOWV�IRU�TXHVWLRQ���LV�DV�FDQ�EH�H[SHFWHG��

���� ,QWHUSUHWDWLRQ�RI�TXHVWLRQ���RI�WKH�0%6�

8QWLO�QRZ��RQO\�TXHVWLRQ���RI� WKH�0%6�ZDV� VWXGLHG�� ,Q� WKH� UHPDLQLQJ�SDUW�RI� WKLV�
SDSHU��DOVR�TXHVWLRQ���RI�WKH�0%6��³7KH�DYHUDJH�SURGXFWLRQ�OHYHO�RYHU�WKH�QH[W�WKUHH�
PRQWKV� �QRW� WDNLQJ� WKH� LQIOXHQFH� RI� KROLGD\V� LQWR� DFFRXQW��ZLOO«´�� LV� FRQVLGHUHG��
7KH� ZD\� WKLV� TXHVWLRQ� ZLOO� EH� LQWHUSUHWHG� LV� FKDQJHG� VOLJKWO\� FRPSDUHG� WR� WKH�
LQWHUSUHWDWLRQ� VXJJHVWHG� E\� WKH� SKUDVLQJ� RI� WKLV� TXHVWLRQ�� 7KLV� LV� GRQH� EHFDXVH� LW�
VHHPV�XQOLNHO\�WKDW�WKH�HQWUHSUHQHXUV�ZKR�ILOO�LQ�WKH�TXHVWLRQQDLUH�DUH�DEOH�WR�SUHGLFW�
WXUQRYHU� �EHQFKPDUN� IRU�SURGXFWLRQ�� WKUHH�PRQWKV�DKHDG� LQ�RUGHU� WR�EH�FDSDEOH� WR�

HYDOXDWH� WKH� H[SUHVVLRQ� ������� �� −++ −++ W%(,'W%(,'W%(,'W%(,' 7777PHDQ �� WKH�

PDWKHPDWLFDO�UHSUHVHQWDWLRQ�RI�WKH�YDULDEOH�DVNHG�WR�HYDOXDWH�LQ�WKH�TXHVWLRQQDLUH��

,Q� WKLV� SDSHU�� LW� LV� DVVXPHG� WKDW� IRU� TXHVWLRQ� �� WKH� UHVSRQGHQWV� LQ� SUDFWLFH� JLYH�

DQVZHUV� UHJDUGLQJ� WKH� SUHVHQW� PRQWK�� DQG� WKHUHIRUH� W%(,'DPG7 � � LV� XVHG� DV�

FRPSDULVRQ�YDULDEOH�IRU�TXHVWLRQ����,W�LV�GLIILFXOW�WR�DVVHVV�ZKHWKHU�WKH�DVVXPSWLRQ�LV�
HQWLUHO\� FRUUHFW� RU� QRW�� $� YHU\� GHWDLOHG� LQYHVWLJDWLRQ� RI� WKH� FRUUHFWQHVV� RI� WKLV�
DVVXPSWLRQ�ZLOO�QRW�EH�GLVFXVVHG� LQ� WKLV�SDSHU��&RPSDULVRQ�WDEOHV� IRU�EUHDNGRZQV�
LQWR� VL]H� FODVV� DQG� 1$&(� ��GLJLW� OHYHO� IRU� WKH� WZR� GLIIHUHQW� YLHZV� DUH� JLYHQ� LQ�
$SSHQGL[�'�� ,Q�JHQHUDO�� WKH�GLIIHUHQFHV�EHWZHHQ� WKH� WZR�PHWKRGV�DUH� VPDOO���7KH�
UHVXOWV� PD\� HYHQ� EH� GHSHQGHQW� RQ� VL]H� FODVV� DQG�RU� 1$&(� ��GLJLW� OHYHO�� 7R�
GHWHUPLQH�KRZ� WKH� UHVXOWV� RI� TXHVWLRQ���H[DFWO\� KDYH� WR� EH� LQWHUSUHWHG� LQ� SUDFWLFH�
UHPDLQV�D�WRSLF�IRU�IXWXUH�UHVHDUFK���

������������������������������������������������������

�7R�JLYH�D�TXLFN�LGHD��XVLQJ� W%(,'DPG7 � ��IRU�WRWDO�LQGXVWU\��������LV�FODVVLILHG�LQWR�FDWHJRU\�

��� 8VLQJ� ������� �� −++ −++ W%(,'W%(,'W%(,'W%(,' 7777PHDQ � WKLV� SHUFHQWDJH� LV� �������

UHVXOWLQJ�LQ�D�VPDOO�GLIIHUHQFH�RI��������
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���� 7RWDO�

5HVXOWV� IRU� FRPSDULQJ� UHVXOWV� RI� FODVVLI\LQJ� FRPSDQLHV� XVLQJ� TXHVWLRQ� �� DQG�
TXHVWLRQ���DUH�JLYHQ�LQ�)LJXUH����
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)LJXUH����&RPSDULVRQ�RI�FODVVLILFDWLRQ�JURXSV�$�DQG�%�IRU�TXHVWLRQ���DQG�TXHVWLRQ����

�
,W�LV�REYLRXV�WKDW�LW�LV�LQ�JHQHUDO�PRUH�GLIILFXOW�WR�SUHGLFW�WKH�IXWXUH�WKDQ�WR�DVVHVV�WKH�
SDVW��)RU�TXHVWLRQ���������PRUH�FRPSDQLHV�FODVVLI\�WR�JURXS�$�WKDQ�IRU�TXHVWLRQ����
)RU�JURXS�&��WKLV�GLIIHUHQFH�LV�������SRLQW��

���� �%UHDNGRZQ�E\�VL]H�FODVV�

$�EUHDNGRZQ�RI� WKH�UHVXOWV�RI� VHFWLRQ�����XVLQJ� WKH�VL]H�FODVV�RI�HDFK�FRPSDQ\� LV�
JLYHQ�IRU�JURXS�$�LQ�)LJXUH����DQG�IRU�JURXS�&�LQ�)LJXUH�����
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4XHVWLRQ�� 4XHVWLRQ��

)LJXUH� ����&RPSDULVRQ� RI� WKH�SHUFHQWDJH�
RI� FRPSDQLHV� LQ� JURXS� $� IRU� TXHVWLRQ� ��
DQG�TXHVWLRQ����%UHDNGRZQ�E\�VL]H�FODVV��
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4XHVWLRQ�� 4XHVWLRQ��

)LJXUH� ���� &RPSDULVRQ� RI� WKH� SHUFHQWDJH�
RI� FRPSDQLHV� LQ� JURXS� &� IRU� TXHVWLRQ� ��
DQG�TXHVWLRQ����%UHDNGRZQ�E\�VL]H�FODVV��

�

)RU�FRPSDQLHV�RI�HYHU\�VL]H�FODVV�LW�VHHPV�PRUH�GLIILFXOW�WR�SUHGLFW�WKH�IXWXUH�WKDQ�WR�
DVVHVV� WKH�SDVW��+RZHYHU�� IRU� VL]H�FODVV��� WKH�QXPEHU�RI�FRPSDQLHV�FODVVLILHG� LQWR�
JURXS�$�XVLQJ�UHVSHFWLYHO\�TXHVWLRQ���DQG�TXHVWLRQ���LV��ZLWK�D�GLIIHUHQFH�RI������
SRLQW�DOPRVW�WKH�VDPH��IRU�RWKHU�VL]H�FODVVHV��WKLV�GLIIHUHQFH�LV�DW�OHDVW������SRLQW���
7KXV�� LI� RQO\� UHVXOWV� IRU� JURXS�$� DUH� FRQVLGHUHG�� IRU� FRPSDQLHV� EHORQJLQJ� WR� VL]H�
FODVV���SUHGLFWLRQ�VHHPV�DOPRVW�DV�HDV\�DV�DVVHVVLQJ�WKH�SDVW���

:KHQ� RQO\� JURXS� $� LV� FRQVLGHUHG�� VL]H� FODVV� �� VHHPV� WKH� EHVW� SUHGLFWLQJ� FODVV��
+RZHYHU��MXVW�DV�LQ�VHFWLRQ�����IRU�TXHVWLRQ����WKH�UHVXOWV�IRU�TXHVWLRQ���IRU�GLIIHUHQW�
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VL]H�FODVVHV�KDYH�WR�EH�LQWHUSUHWHG�ZLWK�FDXWLRQ��EHFDXVH�DOO�SHUFHQWDJHV�IRU�GLIIHUHQW�
VL]H�FODVVHV�DUH�GLIIHUHQW��EXW�UHODWLYHO\�FORVH�WR�WKH�SHUFHQWDJH�RI�WKH�WRWDO�ZLWKRXW�
EUHDNGRZQ��

,I� JURXS� &� LV� FRQVLGHUHG�� WKH� UHVXOWV� ZRXOG� QRW� EH�PXFK� GLIIHUHQW�� +RZHYHU�� IRU�
LQWHUSUHWDWLRQ�� JURXS� $� PD\� EH� SUHIHUDEOH�� EHFDXVH� WKLV� JURXS� RQO\� FRQWDLQV�
³ORJLFDOO\�RUGHUHG�DQVZHU�FDWHJRULHV´�ZLWKRXW�ELDV��ZKHUHDV�JURXS�&�DOVR� LQFOXGHV�
DQVZHUV�WR�WKH�0%6�WKDW�DUH�QRW�WRWDOO\�³ORJLFDO´��

���� %UHDNGRZQ�E\�1$&(���GLJLW�

$� EUHDNGRZQ� RI� WKH� UHVXOWV� RI� VHFWLRQ� ���� XVLQJ� WKH� 1$&(� ��GLJLW� OHYHO� RI� HDFK�
FRPSDQ\�LV�JLYHQ�IRU�JURXS�$�LQ�)LJXUH����DQG�IRU�JURXS�&�LQ�)LJXUH�����
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4XHVWLRQ�� 4XHVWLRQ��
�

)LJXUH�����&RPSDULVRQ�RI�WKH�SHUFHQWDJH�RI�FRPSDQLHV�LQ�JURXS�$�IRU�TXHVWLRQ���DQG�
TXHVWLRQ����%UHDNGRZQ�E\�1$&(���GLJLW��

�
)LUVW�� UHVXOWV� IRU� FODVVLILFDWLRQ� LQWR� JURXS�$� DUH� FRQVLGHUHG�� )RU� WKH� FRPSDQLHV� RI�
PRVW� 1$&(� ��GLJLW� OHYHOV�� SUHGLFWLQJ� LV� PRUH� GLIILFXOW� WKDQ� DVVHVVLQJ� WKH� SDVW��
+RZHYHU�� IRU� 1$&(� ��� �7H[WLOHV��� ��� �:RRG� �DQG� SURGXFWV���� ��� �*ODVV��
HDUWKHQZDUH�� FHPHQW�� OLPH� DQG� SODVWHU� DUWLFOHV��� ��� �0RWRU� YHKLFOHV�� WUDLOHUV� DQG�
VHPL�WUDLOHUV�� DQG� ��� �2WKHU� WUDQVSRUW� HTXLSPHQW��� SUHGLFWLQJ� VHHPV� PRUH� HDV\��
+RZHYHU�� WKHVH� UHVXOWV� KDYH� WR� EH� LQWHUSUHWHG� ZLWK� FDXWLRQ�� )RU� 1$&(� ���� IRU�
H[DPSOH�� WXUQRYHU� PLJKW� QRW� EH� D� JRRG� SUR[\� IRU� SURGXFWLRQ�� EHFDXVH� ORWV� RI�
LQVWDOPHQWV�WDNH�SODFH�LQ�WKLV�EUDQFK�RI�WKH�PDQXIDFWXULQJ�LQGXVWU\��7KLV�FRXOG�JLYH�
HUURQHRXV�UHVXOWV��

$OVR�VWULNLQJ�LV�WKDW�FRPSDQLHV�RI�1$&(�����3DSHU��SDSHUERDUG��DQG�SURGXFWV�������
�3XEOLVKLQJ�� SULQWLQJ� DQG� UHSURGXFWLRQ�� DQG� ��� �0HGLFDO�� SUHFLVLRQ� DQG� RSWLFDO�
LQVWUXPHQWV��ZDWFKHV�DQG�FORFNV��DUH�UHODWLYHO\�JRRG�DW�DVVHVVLQJ�WKH�SDVW��EXW�SRRU�
DW�SUHGLFWLQJ�WKH� IXWXUH�� ,I� WKH�FRPSDQLHV¶�DPRXQW�RI�SURGXFWLRQ�IRU�QH[W�PRQWK� LV�
GLIILFXOW� WR� IRUHFDVW�� WKLV� PLJKW� EH� D� UHDVRQ� ZK\� DQVZHUV� WR� TXHVWLRQ� �� DUH� OHVV�
DFFXUDWH��
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�

)LJXUH�����&RPSDULVRQ�RI�WKH�SHUFHQWDJH�RI�FRPSDQLHV�LQ�JURXS�&�IRU�TXHVWLRQ���DQG�
TXHVWLRQ����%UHDNGRZQ�E\�1$&(���GLJLW��

,I� JURXS� &� LV� FRQVLGHUHG�� RQO\� 1$&(� ��� KDV� D� KLJKHU� SHUFHQWDJH� RI� FRPSDQLHV�
FODVVLILHG�LQWR�WKLV�JURXS�IRU�TXHVWLRQ���WKDQ�IRU�TXHVWLRQ����)XUWKHU��UHVXOWV�IRU�JURXS�
&�VKRZ�VLPLODU�SDWWHUQV�DV�WKH�UHVXOWV�IRU�JURXS�$��

���� 9HULI\LQJ�RI�WKH�WLPH�VKLIW�RI�TXHVWLRQ���LQ�UHODWLRQ�WR�WXUQRYHU�GDWD�

,Q�WKLV�VHFWLRQ��WKH�DVVXPSWLRQ�PDGH�LQ�VHFWLRQ�����WKDW�WKHUH�LV�QR�WLPH�VKLIW�EHWZHHQ�
TXHVWLRQ���DQG�WXUQRYHU�GHYHORSPHQWV�LV�FKHFNHG��7KH�DSSURDFK�WDNHQ�LV�WKH�VDPH�DV�
IRU�TXHVWLRQ���GHVFULEHG�LQ�VHFWLRQ������7KH�SHUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG�LQWR�

FDWHJRU\� �� LV� DOVR� FDOFXODWHG� XVLQJ� �� −W%(,'DPG7 �� �� −W%(,'DPG7 �� �� +W%(,'DPG7 ��

�� +W%(,'DPG7 �� �� +W%(,'DPG7 � DQG� �� +W%(,'DPG7 � LQVWHDG� RI� W%(,'DPG7 � �� ,I� WKH�

SHUFHQWDJH�RI� FRPSDQLHV� FODVVLILHG� LQWR� FDWHJRU\� �� IRU� RQH�RI� WKHVH� DGGLWLRQDO� VL[�

FDVHV�LV�ODUJHU�WKDQ�IRU
� W%(,'DPG7 � ��WKH�WLPH�VKLIW�VHHPV�GLIIHUHQW�WKDQ�DVVXPHG��7KH�

UHVXOWV�RI�WKHVH�FDOFXODWLRQV��PDGH�RQ�WKH�1$&(���GLJLW�OHYHO��DUH�JLYHQ�LQ�7DEOH����
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7DEOH����9DOLGDWLRQ�RI�WLPH�VKLIW�IRU�TXHVWLRQ���RI�WKH�0%6�RQ�WKH�1$&(���GLJLW�OHYHO��1$&(���GLJLW�
OHYHOV�LQGLFDWHG�LQ�OLJKW�JUH\�DUH�H[FOXGHG�IURP�DQDO\VLV��VHH�DOVR�VHFWLRQ�������7KH�PRVW�
LQWHUHVWLQJ�YDOXHV�RI�WKH�SHUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���DUH�LQGLFDWHG�
ZLWK�GDUN�JUH\��'XH�WR�WKH�WLPH�VKLIWLQJ��WKH�WRWDO�QXPEHU�RI�FRPSDQLHV�FODVVLILHG�IRU�HDFK�
WLPH�VKLIW�YDULHV�EHWZHHQ�����DQG������

� 3HUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���XVLQJ�

1$&(���GLJLW� �� −W%(,'DPG7 �
�� −W%(,'DPG7 �

W%(,'DPG7 �
�

�� +W%(,'DPG7 �
�� +W%(,'DPG7 �

�� +W%(,'DPG7 � �� +W%(,'DPG7 �

��� ����� ����� ����� ����� ����� ���� ����
��� ���� ���� ���� ���� ���� ���� ����
��� ����� ����� ����� ���� ���� ���� ����
��� ����� ����� ���� ���� ����� ���� ����
��� ����� ���� ����� ����� ���� ���� �����
��� ����� ���� ����� ����� ����� ����� �����
��� ����� ����� ����� ���� ����� ����� �����
��� ���� ����� ����� ����� ����� ����� ����
��� ���� ���� ����� ����� ���� ���� ����
��� ����� ����� ����� ����� ����� ����� �����
��� ���� ����� ����� ����� ����� ���� ����
��� ���� ����� ����� ����� ���� ����� �����
��� ���� ����� ����� ����� ����� ���� �����
��� ����� ����� ����� ����� ����� ����� ����
��� ���� ����� ����� ����� ����� ����� �����
��� ���� ���� ���� ���� ���� ���� ����
��� ����� ����� ����� ����� ���� ����� �����
��� ���� ���� ����� ����� ����� ���� �����
��� ����� ����� ����� ����� ����� ����� ����
��� ����� ����� ����� ����� ���� ���� ����
��� ����� ���� ����� ���� ���� ����� �����
��� ����� ����� ����� ����� ����� ���� �����

�

)RU� ��� RI� WKH� ��� DQDO\VHG� 1$&(���GLJLW� JURXSV� WKH� PD[LPXP� SHUFHQWDJH� RI�

FRPSDQLHV� FODVVLILHG� LQWR� FDWHJRU\� �� LV� REWDLQHG�XVLQJ� W%(,'DPG7 � �� 7KLV� LQGLFDWHV�

WKDW�RQ�DYHUDJH�IRU�WKHVH�JURXSV��WKH�SHUVRQV�ZKR�DQVZHU�TXHVWLRQ���RI�WKH�0%6�LQ�
SUDFWLFH�UHIHU�WR�WKH�SUHVHQW�PRQWK��

7ZR�JURXSV�VKRZLQJ�GLIIHUHQW�EHKDYLRXU�DUH�1$&(�����2WKHU�HOHFWULFDO�PDFKLQHU\�
DQG� DSSDUDWXV�� DQG� ��� �0HGLFDO�� SUHFLVLRQ� DQG� RSWLFDO� LQVWUXPHQWV�� ZDWFKHV� DQG�
FORFNV���)LUVW�LW�LV�QRWHG�WKDW�IRU�WKHVH�JURXSV�WKH�SHUFHQWDJHV�RI�FRPSDQLHV�FODVVLILHG�
LQWR� FDWHJRU\� �� DUH� UHODWLYHO\� ORZ�� VD\� EHORZ� ����� IRU�PRVW� RI� WKH� WXUQRYHU� WLPH�
VKLIWV�� 7KLV� PLJKW� LQGLFDWH� WKDW� LW� LV� GLIILFXOW� WR� FRUUHFWO\� FODVVLI\� WKH� FRPSDQLHV�
UHJDUGOHVV� RI� WKH� WLPH� VKLIW� FKRVHQ�� L�H�� WKDW� WKHUH� LV�QR� FOHDU� UHODWLRQVKLS� EHWZHHQ�
0%6�DQG�WXUQRYHU�GDWD��

7KH�PRVW� VWULNLQJ�EHKDYLRXU� VKRZV�1$&(���� �)XUQLWXUH� DQG�RWKHU�PDQXIDFWXULQJ�
Q�H�F����7KH�SHUFHQWDJH�RI�FRPSDQLHV�FODVVLILHG�LQWR�FDWHJRU\���LV�UHODWLYHO\�KLJK��VD\�

DERYH������ZKHQ� W%(,'DPG7 � �� �� +W%(,'DPG7
�
DQG� �� +W%(,'DPG7 �DUH�XVHG�WR�FDOFXODWH�

WKH�FODVVLILFDWLRQ��7KLV�PLJKW�LQGLFDWH�WKDW�WKH�HQWUHSUHQHXUV�RI�WKLV�EUDQFK�DUH�EHWWHU�
FDSDEOH�WR�DVVHVV�WKH�ORQJ�WHUP�IXWXUH�WKDQ�HQWUHSUHQHXUV�RI�RWKHU�EUDQFKHV��
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��� &RQFOXVLRQV�DQG�UHPDUNV�

,Q� WKLV� FKDSWHU�� WKH� FRQFOXVLRQV� RI� WKLV� SDSHU� DUH� SUHVHQWHG� DQG� VRPH� UHPDUNV� DUH�
JLYHQ��

���� &RQFOXVLRQV�

•� $�FODVVLILFDWLRQ�KDV�EHHQ�GHYHORSHG�WR�GHWHUPLQH�WR�ZKLFK�H[WHQW�WKH�DQVZHUV�RI�
LQGLYLGXDO� FRPSDQLHV� WR� WKH� 0DQXIDFWXULQJ� %XVLQHVV� 6XUYH\� GDWD� UHODWH� WR�
7XUQRYHU�GDWD��7KLV�FODVVLILFDWLRQ�FDQ�EH�XVHG�IRU��

R� TXDOLW\�DVVHVVPHQW�RI�0%6�GDWD�RQ�LQGLYLGXDO�FRPSDQ\�OHYHO�

R� TXDQWLI\LQJ�%XVLQHVV�6XUYH\�GDWD��

•� 2I� DOO� FODVVLILHG� FRPSDQLHV�� ������ JLYH� ³ORJLFDO´� DQG� XQELDVHG� DQVZHUV� WR�
TXHVWLRQ��� �³UHFHQW�SURGXFWLRQ´��RI� WKH�0%6��������RI� WKH�FRPSDQLHV�DQVZHU�
FRPSOHWHO\�LOORJLFDO�WR�TXHVWLRQ���DQG�������DQVZHU�³UHPDLQHG�WKH�VDPH´�IRU�D�
ORQJHU�SHULRG�RI�WLPH��

•� 2I� DOO� FODVVLILHG� FRPSDQLHV�� ������ JLYH� ³ORJLFDO´� DQG� XQELDVHG� DQVZHUV� WR�
TXHVWLRQ� �� �³SURGXFWLRQ� H[SHFWDWLRQV´�� RI� WKH�0%6�� ������ RI� WKH� FRPSDQLHV�
DQVZHU�FRPSOHWHO\�LOORJLFDO�WR�TXHVWLRQ���DQG�������DQVZHU�³UHPDLQ�WKH�VDPH´�
IRU�D�ORQJHU�SHULRG�RI�WLPH��

•� 2I�DOO�FODVVLILHG�FRPSDQLHV��LI�RQO\�EDODQFHV�DUH�FDOFXODWHG�DQG�ELDV�FRUUHFWLRQ�LV�
DSSOLHG��RQ�DYHUDJH�������RI�WKH�FRPSDQLHV�JLYH�XVHIXO�DQVZHUV�WR�TXHVWLRQ���RI�
WKH�0%6��)RU�TXHVWLRQ����WKLV�SHUFHQWDJH�LV��������

•� 7KH� WLPH� VKLIW� LQ� UHODWLRQ� WR� WXUQRYHU�GDWD�RI� WKH� DQVZHUV� WR�TXHVWLRQ���RI� WKH�
0%6� LV�� LQ� JHQHUDO�� LQ� DJUHHPHQW�ZLWK� WKH� WLPH� VKLIW� WKDW� WKH� SKUDVLQJ� RI� WKH�
TXHVWLRQ�VXJJHVWV��7KH�VDPH�FRQFOXVLRQ�LV�GUDZQ�IRU�TXHVWLRQ����

•� &RPSDQLHV��LQ�JHQHUDO��DUH�EHWWHU�DW�DVVHVVLQJ�WKH�SDVW�WKDQ�SUHGLFWLQJ�WKH�IXWXUH��

���� 5HPDUNV�

•� )RU�GLIIHUHQW�VL]H�FODVVHV��LW�VHHPV�WKDW�WKH�VL]H�RI�WKH�FRPSDQ\�KDV�SUDFWLFDOO\�
QR� LQIOXHQFH� RQ� LWV� FDSDFLW\� WR� FRUUHFWO\� DVVHVV� WKH� GLUHFWLRQ� RI� WXUQRYHU�
GHYHORSPHQW�DW�WKH�WLPH�WKH�0%6�LV�KHOG��

•� 6SHFLILF�1$&(���GLJLW�JURXSV�VHHP�EHWWHU�DW�DVVHVVLQJ�WKH�SDVW�WKDQ�RWKHUV���

•� 7XUQRYHU�DQG�0%6�GDWD�KDYH�QRW�EHHQ�VHDVRQDOO\�DGMXVWHG�IRU�WKH�DQDO\VLV�PDGH�
LQ� WKLV� SDSHU�� $Q� LQWHUHVWLQJ� DSSURDFK� IRU� IXUWKHU� UHVHDUFK�PLJKW� EH� WR� WU\� WR�
VHDVRQDOO\�DGMXVW�WKH�GDWD�RQ�WKH�FRPSDQ\�OHYHO�DQG�UHSHDW�WKH�FDOFXODWLRQV��7KLV�
PLJKW�JLYH�LQVLJKW�LQWR�WKH�LQIOXHQFH�RI�VHDVRQDO�SDWWHUQV�RQ�WKH�UHVXOWV��

•� 5HJDUGLQJ�TXHVWLRQ���RI�WKH�0%6��LW�LV�QRW�FOHDU�LI�WKH�SHUVRQV�DQVZHULQJ�WR�WKH�
0%6� DUH� FDSDEOH� RI� SUHGLFWLQJ� WXUQRYHU� �EHQFKPDUN� IRU� SURGXFWLRQ�� WKUHH�
PRQWKV�DKHDG��7KLV�WRSLF�FRXOG�EH�LQYHVWLJDWHG�PRUH�LQ�GHSWK��
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5HIHUHQFHV�

&DUOVRQ��-�$��DQG�0��3DUNLQ���������,QIODWLRQ�([SHFWDWLRQV��(FRQRPLFD��0D\������
�����

0LWFKHOO�� -DPHV�� 5LFKDUG� -�� 6PLWK�� 0DUWLQ� 5�� :HDOH� �������� 4XDQWLILFDWLRQ� RI�
4XDOLWDWLYH�)LUP�/HYHO�6XUYH\�'DWD��(FRQRPLF�-RXUQDO�������������&��������

0LWFKHOO�� -DPHV�� 5LFKDUG� -�� 6PLWK�� 0DUWLQ� 5�� :HDOH� �������� $JJUHJDWH� YHUVXV�
'LVDJJUHJDWH�6XUYH\�%DVHG�,QGLFDWRUV�RI�(FRQRPLF�$FWLYLW\��

3HVDUDQ��0�+����������³([SHFWDWLRQV�IRUPDWLRQ�DQG�PDFURHFRQRPLF�PRGHOOLQJ´��,Q�
&RQWHPSRUDU\� 0DFURHFRQRPLF� 0RGHOOLQJ� �(GV�� 0DOJUDQJH�� 3�� DQG� 3�� 0XHW���
%ODFNZHOO��2[IRUG��

6WHJHQ�� 5�+�0�� YDQ� GHU� �������� ,PSURYHG� TXDOLW\� RI� VWDWLVWLFV� RI� PDQXIDFWXULQJ�
WXUQRYHU��WLPHOLQHVV�DQG�DFFXUDF\��6WDWLVWLFV�1HWKHUODQGV��9RRUEXUJ�



�

$SSHQGL[�$��&DVHV�

7KLV� DSSHQGL[� FRQWDLQV� D� GHVFULSWLRQ� RI� DOO� FDVHV� GHILQHG� IRU� WKH� FODVVLILFDWLRQ�
GHYHORSHG�LQ�FKDSWHU����

���B)6���B12%,$60%6� ���B)6���B326%,$60%6� ���B)6���B1(*%,$60%6�

� �DPG7 ! �DPG7 ��D

� �DPG7 ! �DPG7 ��

�DPG7 !��DQG� DPG7
�

���B)6��B12%,$60

�DPG7 ! �DPG7 �

� �DPG7 � � DPG7

�DPG7 ! �DPG7 ��
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