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,QWURGXFWLRQ7KH�LPSHWXV�IRU�WKLV�VWXG\�FRPHV�IURP�DQ�LQFUHDVLQJ�QXPEHU�RI�SXEOLFDWLRQV�LQGLFDWLQJ�WKDW�FRP�SDQLHV�DUH�UHWKLQNLQJ�KRZ�WR�PHDVXUH�WKH�SHUIRUPDQFH�RI�WKHLU�EXVLQHVVHV��,Q�������5REHUW�(FFOHVSUHGLFWHG�LQ�KLV�+DUYDUG�%XVLQHVV�5HYLHZ�DUWLFOH�
7KH�3HUIRUPDQFH�0HDVXUHPHQW�0DQLIHVWR
 WKDWLQ�WKH�ILYH�\HDUV�WR�IROORZ�D�SHUIRUPDQFH�PHDVXUHPHQW�UHYROXWLRQ�ZRXOG�WDNH�SODFH�LQ�FRUSRUD�WLRQV��(FFOHV���������7KLV�UHYROXWLRQ�ZRXOG�UHSODFH�DFFRXQWLQJ�GULYHQ�SHUIRUPDQFH�V\VWHPV�E\V\VWHPV�SD\LQJ�DWWHQWLRQ�WR�ILQDQFLDO�DV�ZHOO�DV�WR�QRQ�ILQDQFLDO��TXDQWLWDWLYH�DQG�TXDOLWDWLYH�SHU�IRUPDQFH�LQGLFDWRUV��7KLV�GHYHORSPHQW�KDV�EHHQ�PRWLYDWHG�E\�GLVVDWLVIDFWLRQ�ZLWK�DFFRXQWLQJSHUIRUPDQFH�PHDVXUHV�DQG�E\�WKH�ULVH�RI�PDQDJHPHQW�DWWHQGDQFH�WRZDUGV�QHZ�FRPSHWLWLYH�LV�VXHV�
7KH�ILUVW�UHDVRQ�LV�QRW�QHZ��DV�IDU�EDFN�DV�������5DOSK�&RUGLQHU��WKH�&(2�RI�*HQHUDO�(OHFWULF�KDG�D�KLJK�OHYHO�WDVN�IRUFH�LPSURYH�WKH�NH\�FRUSRUDWH�SHUIRUPDQFH�PHDVXUHV��7KH\�FDPH�XS�ZLWKPHDVXUHV�OLNH�SURILWDELOLW\��PDUNHW�VKDUH��SURGXFWLYLW\��HPSOR\HH�DWWLWXGHV��SXEOLF�UHVSRQVLELOLW\DQG�WKH�EDODQFH�EHWZHHQ�VKRUW��DQG�ORQJ�WHUP�JRDOV��(FFOHV���������0RUH�WKDQ����\HDUV�ODWHU7RP�3HWHUV�H[SUHVVHV�KLV�GLVFRPSIRUW�ZLWK�ILQDQFLDO�SHUIRUPDQFH�PHDVXUHV�DV�IROORZV���2XUIL[DWLRQ�ZLWK�ILQDQFLDO�PHDVXUHV�OHDGV�XV�WR�GRZQSOD\�RU�LJQRUH�OHVV�WDQJLEOH�QRQ�ILQDQFLDOPHDVXUHV�����<HW�WKHVH�DUH�LQFUHDVLQJO\�WKH�UHDO�GULYHUV�RI�FRUSRUDWH�VXFFHVV�RYHU�WKH�PLGGOH�WRORQJ�WHUP����� �3HWHUV��������6LQJOHWRQ�*UHHQ��������
7KH�VHFRQG�UHDVRQ�KDV�EHHQ�VWLPXODWHG�E\�QHZ�PDQXIDFWXULQJ�SUDFWLFHV�OLNH�7RWDO�4XDOLW\�0DQ�DJHPHQW���740��DQG�-XVW�,Q�7LPH��-,7��DQG�WKH�JUHDWHU�DWWHQWLRQ�IRU�FXVWRPHU�VDWLVIDFWLRQ��LQWHUPV�RI�TXDOLW\��VSHHG�RI�GHOLYHU\�DQG�VHUYLFH���%URPZLFK�	�%KLPDQL��������:LOVRQ��������<R�VKLNDZD��,QQHV��0LWFKHOO��	�7DQDND���������&DVH�HYLGHQFH�VKRZV�WKDW�VRPH�VXFFHVIXOO�(XURSHDQDQG�$PHULFDQ�FRPSDQLHV�XVH�QRW�RQO\�ILQDQFLDOO\�RULHQWHG��EXW�DOVR�LPSURYHPHQW�IRFXVVHG�DQGEDODQFHG�V\VWHPV�RI�SHUIRUPDQFH�PHDVXUHPHQW��(XVNH��/HEDV��	�0F1DLU��������1DQQL��'L[RQ�	�9ROOPDQ���������5HFHQW�VXUYH\V�LQGLFDWH�WKDW�GXULQJ�WKH�\HDUV�����������FXVWRPHU�VDWLVIDF�WLRQ�LV�JHWWLQJ�HYHQ�PRUH�LPSRUWDQW�LQ�HYDOXDWLQJ�SURFHVV�LPSURYHPHQWV�WKDQ�ILQDQFLDO�SHUIRUP�DQFH��(UQVW�	�<RXQJ�VXUYH\�FLWHG�E\�,WWQHU�	�/DUFNHU������E��/LQJOH�	�6FKLHPDQQ�������6WLYHUV��&RYLQ��+DOO��	�6PDOW���������$W�WKH�VDPH�WLPH��LW�EHFRPHV�FOHDU�WKDW�LQ�PRVW�FRPSDQLHV�WKH�TXDOLW\�RI�QRQ�ILQDQFLDO�LQIRUPDWLRQ�GRHV�QRW�PDWFK�LWV�LPSRUWDQFH��/LQJOH�	�6FKLHPDQQ��������ZKLOH�WKH�UHODWLRQ�EHWZHHQ�QRQ�ILQDQFLDO�PHDVXUHV�DQG�SHUIRUPDQFH�UHPDLQV�IUHTXHQWO\XQFOHDU��5HHV�	�6XWFOLIIH��������6FKLII�	�+RIIPDQ��������8GSD��������
6RPH�WKHRUHWLFDO�PRGHOV�KDYH�EHHQ�GHYHORSHG�WR�FDSWXUH�WKH�FRPSOH[�LQWHUSOD\�RI�ILQDQFLDO�DQGQRQ�ILQDQFLDO�LQIRUPDWLRQ��/\QFK�	�&URVV�SURSRVHG�D�VWUXFWXUDO�IUDPHZRUN��FDOOHG�WKH�
SHUIRUP�DQFH�S\UDPLG
��LQFRUSRUDWLQJ�WKUHH�REMHFWLYHV�DW�WKH�EXVLQHVV�XQLW�OHYHO��FXVWRPHU�VDWLVIDFWLRQ�
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IOH[LELOLW\�DQG�SURGXFWLYLW\��7KH�IUDPHZRUN�VKRZV�KRZ�WR�UHODWH�WKHVH�REMHFWLYHV�WR�RSHUDWLRQDOPHDVXUHV�RI�SHUIRUPDQFH�DW�WKH�EXVLQHVV�XQLW�OHYHO�DQG�VWUDWHJLF�REMHFWLYHV�DW�WKH�FRUSRUDWH�OHYHO�/\QFK�	�&URVV��������/\QFK�	�&URVV��������0F1DLU��/\QFK��	�&URVV��������
$�VLPLODU�DSSURDFK�LV�IROORZHG�E\�.DSODQ�DQG�1RUWRQ�LQ�GHVLJQLQJ�WKH�
EDODQFHG�VFRUHFDUG
 LQZKLFK�IRXU�GLVWLQFW�SHUVSHFWLYHV�RI�SHUIRUPDQFH�DUH�EURXJKW�WRJHWKHU��ILQDQFLDO��FXVWRPHU��LQWHU�QDO��DQG�LQQRYDWLRQ�	�OHDUQLQJ��.DSODQ�	�1RUWRQ������������������D������E���7KH�EDODQFHGVFRUHFDUG�SURYLGHV�\HW�DQRWKHU�IUDPHZRUN�DLPLQJ�DW�EDODQFLQJ�VKRUW��DQG�ORQJ�WHUP�REMHFWLYHV�ILQDQFLDO�DQG�QRQ�ILQDQFLDO�PHDVXUHV��OHDGLQJ�DQG�ODJJLQJ�LQGLFDWRUV�DQG�H[WHUQDO�DQG�LQWHUQDOSHUIRUPDQFH�LQGLFDWRUV��$OWKRXJK�ERWK�IUDPHZRUNV�SUHWHQG�WR�DVVLVW�PDQDJHUV�LQ�GHYHORSLQJ�HI�IHFWLYH�DQG�
EDODQFHG
�SHUIRUPDQFH�PHDVXUHPHQWV�V\VWHPV��HDFK�RI�WKHVH�IUDPHZRUNV�RQO\�SUR�YLGHV�D�VWUXFWXUH�ZKLFK�LV�EDVLFDOO\�
HPSW\
��$V�6XQHHO�8GSD������� SXW�LW�������6LQFH�WKH�ERRN��E\.DSODQ�DQG�1RUWRQ��GRHV�QRW�GHYHORS�D�PRGHO�RU�D�VHW�RI�PHDVXUHPHQW�SULFSOHV�LQ�GHVLJQLQJ�D%DODQFHG�6FRUHFDUG��PDQDJHUV�KRSLQJ�WR�DSSO\�WKH�%DODQFHG�6FRUHFDUG�WR�WKHLU�FRUSRUDWH�RU�JDQL]DWLRQV�ZLOO�IDFH�SUDFWLFDO�SUREOHPV�LQ�VHOHFWLQJ�PHDQLQJIXO�SHUIRUPDQFH�PHDVXUHV����� 5H�FHQW�VXUYH\V�VKRZ�WKDW��DOWKRXJK�DGGLWLRQDO�QRQ�ILQDQFLDO�SHUIRUPDQFH�PHDVXUHV�PD\�EH�FRQVLG�HUHG�LPSRUWDQW��LW�DSSHDUV�GLIILFXOW�WR�PHDVXUH�DQG�XVH�WKHP�HIIHFWLYHO\��6WLYHUV�HW�DO�������� DQGWR�UHFRQFLOH�WKHP�PHDQLQJIXOO\�ZLWK�WKH�UHSRUWHG�ILQDQFLDO�PHDVXUH�RI�SHUIRUPDQFH��'UXU\�������
7KLV�SDSHU�WULHV�WR�UHDFK�VRPH�FRQFOXVLRQV�RQ�FRUSRUDWH�FRQWUROOHUV�EDODQFH�EHWZHHQ�ILQDQFLDODQG�QRQ�ILQDQFLDO�PHDVXUHV�LQ�DVVHVVLQJ�WKHLU�EXVLQHVV�XQLWV
�SHUIRUPDQFH��,Q�RXU�VWXG\��ZH�IROORZD�FRQWLQJHQF\�DSSURDFK��H[SHFWLQJ�WR�ILQG�GLIIHUHQW�VHWV�RI�SHUIRUPDQFH�PHDVXUHV�PDWFKLQJ�GLI�IHUHQW�FLUFXPVWDQFHV��,Q�WKH�QH[W�VHFWLRQ�ZH�ZLOO�JLYH�D�OLWHUDWXUH�UHYLHZ�RQ�WKH�DSSOLFDELOLW\�RIDFFRXQWLQJ�PHDVXUHV�RI�SHUIRUPDQFH��%DVHG�RQ�WKLV�OLWHUDWXUH�UHYLHZ�WKUHH�K\SRWKHVLV�ZLOO�EH�GH�YHORSHG��,Q�VHFWLRQ�WKUHH�WKH�UHVHDUFK�PHWKRGRORJ\�ZLOO�EH�H[SODLQHG��,Q�WKH�IRXUWK�VHFWLRQ�WKHUHVXOWV�DUH�SUHVHQWHG��WKHVH�ZLOO�EH�GLVFXVVHG�LQ�WKH�ILIWK�DQG�ILQDO�VHFWLRQ�RI�WKLV�SDSHU��6RPHSRVVLEOH�GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK�DUH�DOVR�VXJJHVWHG�

)LQDQFLDO�DQG�QRQ�ILQDQFLDO�PHDVXUHV�RI�SHUIRUPDQFH$FFRXQWLQJ�PHDVXUHV�DUH�ZLGHO\�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�LQGLYLGXDOV�DQG�RUJDQL]DWLRQDOHQWLWLHV��7KLV�PD\�EH�GXH�WR�WKH�IROORZLQJ�IRXU�FRPPRQ�DGYDQWDJHV�RI�DFFRXQWLQJ�PHDVXUHV�(PPDQXHO��2WOH\��	�0HUFKDQW��������0HUFKDQW������D���������$FFRXQWLQJ�PHDVXUHV�UHIOHFW�RQHRI�WKH�FUXFLDO�REMHFWLYHV RI�WKH�ILUP��H�J��SURILWDELOLW\�DQG�ORQJ�WHUP�ILQDQFLDO�VWUHQJWK�RI�WKH�RU�JDQL]DWLRQ�� $FFRXQWLQJ�PHDVXUHV�RI�SHUIRUPDQFH�DUH�VWDWHG�LQ�D�VLQJOH�PRQHWDU\�GLPHQVLRQ�SHUPLWWLQJ�FRUSRUDWH�PDQDJHPHQW�WR�FRPSDUH�SHUIRUPDQFH RI�GLIIHUHQW�RUJDQL]DWLRQDO�XQLWV�DQGRI�GLIIHUHQW�SURGXFW�PDUNHW�FRPELQDWLRQV�� $FFRXQWLQJ�PHDVXUHV�DUH�IRFXVHG�RQ�UHVXOWV��DOORZLQJ
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FRUSRUDWH�PDQDJHPHQW�WR�DVVHVV�DQG�FRQWURO�HYHQ�WKH�PRVW�FRPSOH[�RUJDQL]DWLRQDO�DFWLYLWLHV�7KHVH�
UHVXOW�PHDVXUHV
�DOORZ�EXVLQHVV�XQLW�PDQDJHPHQW�VRPH�GLVFUHWLRQ�DV�WR�KRZ�WKH�UHVXOWV�ZLOOEH�UHDOL]HG��PRVWO\�DOVR�OHDGLQJ�WR�KLJKHU�PRWLYDWLRQ�RI�EXVLQHVV�XQLW�SHUVRQHO�ZKLOH�VWLPXODWLQJFUHDWLYLW\�DQG�IOH[LELOLW\��$FFRXQWLQJ�PHDVXUHV�DUH�PRVWO\�REMHFWLYH DQG�SUHFLVH PHDVXUHV�RI�SHU�IRUPDQFH�DV�WKH\�DUH�PRVWO\�FROOHFWHG�E\�D�VWUXFWXUHG�V\VWHP�RI�ILQDQFLDO�ERRNNHHSLQJ��6LQFH�WKLVV\VWHP�LV�DOUHDG\�LQ�SODFH�EHFDXVH�RI�ILQDQFLDO�UHSRUWLQJ�REOLJDWLRQV��WKH�DGGLWLRQDO�FRVWV RI�XVLQJWKLV�LQIRUPDWLRQ�DOVR�IRU�SHUIRUPDQFH�PHDVXUHPHQW�SXUSRVHV�DUH�UHODWLYHO\�ORZ�
6LQFH�WKH�SXEOLFDWLRQ�RI�$UJ\ULV
�VWXG\�RI�WKH�EHKDYLRUDO�LPSOLFDWLRQV�RI�EXGJHWDU\�FRQWURO�V\V�WHPV�LQ�IRXU�86�ILUPV�LQ�������HYLGHQFH�RI�WKH�DGYHUVH�LPSOLFDWLRQV�RI�WKH�XVH�RI�DFFRXQWLQJ�LQ�IRUPDWLRQ�KDV�EHHQ�JURZLQJ��$FFRXQWLQJ�PHDVXUHV�GR�QRW�SURYLGH�D�FOHDU�SLFWXUH�RI�FDXVDO�UHOD�WLRQV EHWZHHQ�LQSXWV�DQG�HIIRUWV�RQ�WKH�RQH�KDQG�DQG�SHUIRUPDQFH�DQG�UHVXOWV�RQ�WKH�RWKHU��7KLVPDNHV�DFFRXQWLQJ�ILJXUHV�QRW�YHU\�XVHIXO�IRU�EXVLQHVV�XQLW�PDQDJHUV�LQ�PDQDJLQJ�WKHLU�GDLO\�RS�HUDWLRQV��$UJ\ULV���������,W�DOVR�PDNHV�JRDO�VHWWLQJ�DQG�SHUIRUPDQFH�DVVHVVPHQW�SUHFDULRXV��$F�FRXQWLQJ�PHDVXUHV�VWUHVV�PRVWO\�VKRUW�WHUP�UHVXOWV��OHDGLQJ�WR�H[FHVVLYH�VKRUW�WHUP�RULHQWDWLRQ�RIPDQDJHUV��RIWHQ�UHIHUUHG�WR�DV�
PDQDJHPHQW�P\RSLD
���'HPLUDJ�	�7\OHFRWH��������'HPLUDJ�������0HUFKDQW���������,W�EHFRPHV�LQFUHDVLQJO\�FOHDU�WKDW�DFFRXQWLQJ�PHDVXUHV�FDQ�HDVLO\�EHPDQLSXODWHG E\�EXVLQHVV�XQLW�PDQDJHUV��0HUFKDQW��������0HUFKDQW�	�5RFNQHVV��������
5HFHQW�VWXGLHV�VXJJHVW�WKDW�D�FRPELQDWLRQ�RI�ILQDQFLDO�DQG�QRQ�ILQDQFLDO�PHDVXUHV�SHUIRUPVEHVW�LQ�SUHGLFWLQJ�ILQDQFLDO�SHUIRUPDQFH�LQ�WKH�VKRUW�DQG�ORQJHU�WHUP��%HKQ�	�5LOH\���������%U\DQW��-RQHV��	�:LGHQHU��������5HHV�	�6XWFOLIIH��������6FKHIF]\N���������0RUHRYHU��SHUPLWWHG�WKDW�WKLV�FRPELQDWLRQ�RI�SHUIRUPDQFH�PHDVXUHV�LV�SURSHUO\�GHILQHG��HJ���JLYLQJ�D�FRPSUHKHQVLYH��UHOLDEOH�DQG�VWUDWHJ\�DOLJQHG�PHDVXUH�RI�SHUIRUPDQFH��WKLV�VHW�RI�SHUIRUPDQFHPHDVXUHV�PD\�OHDG�WR�PRUH�HIIHFWLYH�SHUIRUPDQFH�PDQDJHPHQW�DQG�FRQWURO��0DOLQD�	�6HOWR��������)RU�SHUIRUPDQFH�HYDOXDWLRQ�SXUSRVHV��PDQDJHUV�VHHP�WR�XVH�PRUH�ILQDQFLDO�LQIRUPD�WLRQ�ZKLOH�DVVHVVLQJ�D�GHSDUWPHQW¶V�SHUIRUPDQFH�DQG�UHODWLYHO\�PRUH�QRQ�ILQDQFLDO�LQIRUPDWLRQIRU�WKH�HYDOXDWLRQ�RI�WKH�PDQDJHU¶V�SHUIRUPDQFH��6FKLII�	�+RIIPDQ��������
2QH�RI�WKH�PRVW�LPSRUWDQW�H[SODQDWRU\�YDULDEOHV�DSSHDUV�WR�EH�FXVWRPHU�VDWLVIDFWLRQ��ZKLFK�LQWXUQ�PD\�EH�LQIOXHQFHG�E\�QRQ�ILQDQFLDO�SHUIRUPDQFH�PHDVXUHV�OLNH�TXDOLW\��GHOLYHU\�WLPH�DQGVHUYLFH��7KH�UHODWLRQ�EHWZHHQ�WKHVH�SHUIRUPDQFH�PHDVXUHV��FXVWRPHU�VDWLVIDFWLRQ�DQG�ILQDQFLDOSHUIRUPDQFH�LV�KRZHYHU�IDU�IURP�FOHDU��6RPH�HPSLULFDO�VWXGLHV�FRQWHQG�WKDW�KLJKHU�FXVWRPHUVDWLVIDFWLRQ�OHDGV�WR�KLJKHU�SURILWV�DQG�HFRQRPLF�UHWXUQV��$QGHUVRQ��)RUQHOO��	�/HKPDQQ�������'UHVQHU�	�;X���������$QGHUVRQ������� DOVR�IRXQG�D�FRQVLGHUDEOH�µFDUU\RYHU�HIIHFW�¶ZKLFK�PHDQV�WKDW�SDVW�FXVWRPHU�VDWLVIDFWLRQ�OHDGV�WR�KLJKHU�H[SHFWDWLRQV�DQG�WKXV�LQ�LWVHOI�WRKLJKHU�ILQDQFLDO�SHUIRUPDQFH�LQ�WKH�IXWXUH��'UHVQHU�DQG�;X������� KRZHYHU�DGG�WKDW�SHUIRUP�
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DQFH�LPSURYHPHQWV�GR�QRW�RQO\�OHDG�LQGLUHFWO\�YLD�FXVWRPHU�VDWLVIDFWLRQ�WR�KLJKHU�ILQDQFLDOSHUIRUPDQFH��EXW�DOVR�GLUHFWO\�E\�KLJKHU�FRVWV�DQG�KLJKHU�VHOOLQJ�SULFHV��7KH�XOWLPDWH�HIIHFW�RQILQDQFLDO�SHUIRUPDQFH�PD\�WKHUHIRUH�QRW�EH�DOZD\V�FOHDU��VHH�DOVR�,WWQHU�	�/DUFNHU������D��&XVWRPHU�VDWLVIDFWLRQ�LQ�D�86�UHWDLO�EDQN�EUDQFKH�KDV�VRPH�SUHGLFWLYH�DELOLW\�IRU�IXWXUH�DF�FRXQWLQJ�SHUIRUPDQFH��PRVWO\�E\�DWWUDFWLQJ�QHZ�FXVWRPHUV��7KLV�UHODWLRQVKLS�DSSHDUV�WR�EHQRQ�OLQHDU��DFFRXQWLQJ�SHUIRUPDQFH�LPSURYHV�DIWHU�D�WKUHVKROG�LQ�FXVWRPHU�VDWLVIDFWLRQ�KDVEHHQ�UHDFKHG��ZKLOH�IDULO\�ODUJH�LPSURYHPHQWV�LQ�FXVWRPHU�VDWLVIDFWLRQ�ZHUH�QHHGHG�WR�LP�SURYH�DFFRXQWLQJ�SHUIRUPDQFH��,WWQHU�	�/DUFNHU������D���6LPLODU�UHVXOWV�DUH�IRXQG�LQ�D�VDPSOHRI�DLUOLQHUV��VWUHVVLQJ�WKH�LPSRUWDQFH�RI�LPSURYLQJ�VHUYLFH�TXDOLW\�ZLWKLQ�WKH�UDQJH�RI�D�FXV�WRPHU�GHILQHG�µ]RQH�RI�WROHUDQFH¶��OLPLWHG�E\�D�PLQLPXP�OHYHO�RI�µDGHTXDWH¶�DQG�D�PD[LPXPOHYHO�RI�µGHVLUHG¶�VHUYLFH�OHYHO��=LHWKDPO��%HUU\��	�3DUDVXUDPDQ���������7KLV�PD\�DOVR�GHSHQGRQ�ZHWKHU�JRRGV�RU�VHUYLFHV�DUH�SURGXFHG��LPSURYLQJ�ERWK�FXVWRPHU�VDWLVIDFWLRQ�DV�ZHOO�DVSURGXFWLYLW\�VHHPV�PRUH�SUREOHPDWLF�LQ�WKH�VHUYLFH�LQGXVWU\�WKDQ�LQ�WKH�PDQXIDFWXULQJ�VHFWRU�$QGHUVRQ��)RUQHOO��	�5XVW���������7KHVH�VWXGLHV�VXJJHVW�WKDW�WKH�XVH�RI�ILQDQFLDO�DQG�QRQ�ILQDQFLDO�SHUIRUPDQFH�PHDVXUHV�PD\�OHDG�WR�LPSURYHG�SHUIRUPDQFH�XQGHU�FHUWDLQ�FRQWLQJHQWFRQGLWLRQV�
&RQWLJHQW�FRQGLWLRQV�IRU�HIIHFWLYH�SHUIRUPDQFH�PHDVXUHPHQW0RVW�HPSLULFDO�VWXGLHV�VXJJHVW�WKDW�WKH�SDUWLFXODU�FRPELQDWLRQ�RI�ILQDQFLDO�DQG�QRQ�ILQDQFLDOSHUIRUPDQFH�PHDVXUHV�LV�SDUWO\�WKH�UHVXOW�RI�WKH�LQIOXHQFH�RI�FRQWLQJHQW�IDFWRUV��RI�ZKLFK�PRVWQRWDEOH�DUH�WDVN�FKDUDFWHULVWLFV��WKH�FRUSRUDWH�VWUDWHJ\�DQG�HQYLURQPHQWDO�FRQGLWLRQV��:H�ZLOOORRN�DW�HDFK�RQH�LQ�WXUQ�

7DVN�FKDUDFWHULVWLFV0F.LQQRQ�	�%UXQV������������� SURYLGH�HYLGHQFH�IURP�D�VXUYH\�XQGHU�����PDQDJHUV�VKRZLQJ�WKDW�QRQ�ILQDQFLDO�PHDVXUHV�DUH�H[WHQVLYHO\�XVHG��)RU�D�TXLFN�XSGDWH�RQ�WKH�DIIDLUHVRI�WKHLU�GHSDUWPHQW��PDQDJHUV�XVH�UHODWLYHO\�PRUH�QRQ�ILQDQFLDO�LQIRUPDWLRQ��ZKLOH�IRU�D�SHULRGLF�HYDOXDWLRQ�UHODWLYHO\�PRUH�ILQDQFLDO�LQIRUPDWLRQ�LV�WDNHQ�LQWR�DFFRXQW��)LQDQFLDO�PDQDJHUVWHQG�WR�XVH�UHODWLYHO\�PRUH�ILQDQFLDO�WKDQ�QRQ�ILQDQFLDO�LQIRUPDWLRQ�WKDQ�RWKHU�PDQDJHUV��&DVHHYLGHQFH�LQGLFDWHV�WKDW�WKH�XVH�RI�ILQDQFLDO�LQIRUPDWLRQ�LV�FRQWLQJHQW�XSRQ�IXQFWLRQDO�VSHFLDOL]DWLRQ�DQG�XSRQ�WLPH�IUDPH��%XVLQHVV�XQLW�PDQDJHUV�UHO\�IRU�RSHUDWLRQDO�GHFLVLRQV�PRVWO\�RQQRQ�ILQDQFLDO�LQIRUPDWLRQ��6DOHV��PDUNHWLQJ�DQG�SXUFKDVLQJ�PDQDJHUV�WHQG�WR�XVH�UHODWLYHO\PRUH�ILQDQFLDO�LQIRUPDWLRQ�WKDQ�SURGXFWLRQ�PDQDJHUV�GR��$OO�PDQDJHUV��DQG�SDUWLFXODUO\�WKRVHDW�KLJKHU�PDQDJHPHQW�OHYHOV��UHSRUW�PRUH�XVH�RI�ILQDQFLDO�LQIRUPDWLRQ�ZKHQ�WKH�WLPH�IUDPH�RIGHFLVLRQV�OHQJWKHQV��IRU�LQVWDQFH�ZKHQ�PRQWKO\��TXDUWHUO\�RU�\HDUO\�UHVXOWV�DUH�H[DPLQHG�
)LQDQFLDO�PHDVXUHV�RI�LQFRPH�DQG�UHWXUQ�RQ�FDSLWDO�DUH�JLYHQ�PRUH�ZHLJKW�DV�RYHUDOO�PHDVXUHVRI�HIIHFWLYHQHVV�DQG�PDQDJHULDO�SHUIRUPDQFH��%UXQV�	�0F.LQQRQ���������,QWHUGHSHQGHQFLHV
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DPRQJ�RSHUDWLQJ�XQLWV�ZLWKLQ�DQ�RUJDQL]DWLRQ�LQFUHDVH�WKH�XVH�RI�DJJUHJDWH��RUJDQL]DWLRQ�ZLGH��SHUIRUPDQFH�PHDVXUHV�LQ�HYDOXDWLQJ�EXVLQHVV�XQLW�PDQDJHUV¶�SHUIRUPDQFH��%XVKPDQ�,QGMHMLNLDQ��	�6PLWK��������
(QYLURQPHQWDO�XQFHUWDLQW\*RUGRQ�	�1DUD\DQDQ������� VKRZ�WKDW�PDQDJHPHQW�DFFRXQWLQJ�V\VWHPV�LQFOXGH�PRUHH[WHUQDO�DQG�QRQ�ILQDQFLDO�GDWD�ZKHQ�PDQDJHUV�SHUFHLYH�PRUH�HQYLURQPHQWDO�XQFHUWDLQW\�%URDGHQLQJ�WKH�VFRSH�RI�WKH�0$6�VHHPV�WR�EH�D�VWUDWHJ\�WR�FRSH�ZLWK��SHUFHLYHG��XQFHUWDLQW\�&KHQKDOO�DQG�0RUULV������� DGG�WKDW�PRUH�HQYLURQPHQWDO�XQFHUWDLQW\�LV�DVVRFLDWHG�ZLWK�ERWKEURDG�VFRSH�DQG�WLPHO\�LQIRUPDWLRQ��ZKLOH�LWV�LPSDFW�RQ�PDQDJHPHQW�DFFRXQWLQJ�LQIRUPDWLRQLV�SDUWO\�LQGLUHFW�E\�LWV�LQIOXHQFH�RQ�GHFHQWUDOL]DWLRQ�RI�WKH�RUJDQL]DWLRQDO�VWUXFWXUH��0LD�DQG&KHQKDOO������� VWXGLHG�WKH�HIIHFW�RI�EURDG�VFRSH�0$6�LQIRUPDWLRQ�RQ�PDQDJHULDO�SHUIRUPDQFH��7KHLU�VWXG\�VKRZV�WKDW�XVDJH�RI�EURDGHU�VFRSH�0$6�LQIRUPDWLRQ�ZDV�DVVRFLDWHG�ZLWKHQKDQFHG�SHUIRUPDQFH�IRU��PRUH�XQFHUWDLQ��PDUNHWLQJ�DFWLYLWLHV�EXW�QRW�IRU��OHVV�XQFHUWDLQ�SURGXFWLRQ�DFWLYLWLHV��3HUIRUPDQFH�UHODWHG�ERQXV�SD\PHQW�V\VWHPV�IRU�VDOHV�SHUVRQQHO�LQ�D�86PDMRU�UHWDLOHU�DSSHDU�WR�OHDG�WR�KLJKHU�SHUIRUPDQFH�LPSURYHPHQW�LQ�PDUNHWV�ZKLFK�DUH�PRUHFRPSHWLWLYH�DQG�XSVFDOH�WKDQ�LQ�RWKHU�PDUNHWV��%DQNHU��/HH��3RWWHU��	�6ULQLYDVDQ���������$FURVV�VHFWLRQDO�VWXG\�RQ�D�VDPSOH�RI�PRUH�WKDQ�����GHSDUWPHQW�VWRUHV�VKRZHG�WKDW�LQ�D�PHWURSROLWDQ�HQYLURQPHQW�ORZ�HPSOR\HH�VDWLVIDFWLRQ�OHDGV�WR�KLJK�HPSOR\HH�WXUQRYHU��ZKLFK�LQ�WXUQKDV�D�QHJDWLYH�HIIHFW�RQ�FXVWRPHU�VDWLVIDFWLRQ�DQG�KHQFH�RQ�ILQDQFLDO�SHUIRUPDQFH��7KH�OLQNVEHWZHHQ�HPSOR\HH�VDWLVIDFWLRQ��HPSOR\HH�WXUQRYHU�DQG�FXVWRPHU�VDWLVIDFWLRQ�WXUQ�RXW�QRW�WR�EHVLJQLILFDQW�LQ�QRQ�PHWURSROLWDQ�VWRUHV��7KH�GLIIHUHQFH�PD\�EH�DWWULEXWHG�WR�GLIIHUHQFHV�LQ�OHYHORI�FRPSHWLWLYHQHVV�DQG�RU�GLIIHUHQFHV�LQ�EX\LQJ�EHKDYLRU�EHWZHHQ�XUEDQ�DQG�UXUDO�FXVWRPHUV�%DQNHU��.RQVWDQV��	�0DVKUXZDOD��������
6WUDWHJ\5HVHDUFK�DPRQJ����6%8�PDQDJHUV�UHYHDOV�WKDW��LQGHSHQGHQW�IURP�VWUDWHJ\��VKRUW�UXQ�FULWHULDDOZD\V�SOD\�D�UROH�LQ�GHWHUPLQJ�WKH�EXVLQHVV�XQLW�PDQDJHU
V�ERQXV��+RZHYHU��SXWWLQJ�JUHDWHUHPSKDVLV�RQ�ORQJ�UXQ�FULWHULD�DV�ZHOO�DV�VXEMHFWLYH�DSSURDFKHV�IRU�GHWHUPLQLQJ�WKH�6%8�PDQDJHUV
�ERQXV�FRQWULEXWH�WR�JUHDWHU�HIIHFWLYHVV�ZKHQ�D�KLJK�ULVN�VWUDWHJ\�RI�PDUNHW�SHQHWUDWLRQDQG�SURGXFW�LQQRYDWLRQ�LV�DSSOLHG�EXW�KDPSHUV�LW�LQ�WKH�FDVH�RI�ORZ�ULVN�VWUDWHJ\��*RYLQGDUDMDQ	�*XSWD���������*RYLQGDUDMDQ�DQG�)LVKHU�GHPRQVWUDWH�WKDW�HIIHFWLYH�EXVLQHVV�XQLWV�KDYHPDWFKLQJ�VWUDWHJLHV�DQG�FRQWURO�V\VWHPV��(IIHFWLYH�ORZ�FRVW�EXVLQHVV�XQLWV�DUH�RXWSXW�FRQWUROOHG�DQG�VKDUH�UHVRXUFHV�ZLWK�RWKHU�GHSDUWPHQWV��ZKLOH�HIIHFWLYH�GLIIHUHQWLDWLQJ�EXVLQHVVXQLWV�DSSHDU�WR�EH�EHKDYLRU�FRQWUROOHG�DQG�DOVR�VHHP�WR�VKDUH�UHVRXUFHV�ZLWK�RWKHU�GHSDUWPHQWV�*RYLQGDUDMDQ 	�)LVKHU���������9DQ�GHU�6WHGH�HW�DO������� IRXQG�WKDW�ILUP�LPSOHPHQWLQJTXDOLW\�LQWLWDWLYHV�XVH�PRUH�QRQ�ILQDQFLDO�DQG�VXEMHFWLYH�PHDVXUHV�ZLWKRXW�UHGXFLQJ�WKHLU�UHOL
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DQFH�RQ�ILQDQFLDO�LQGLFDWRUV��2QO\�WKH�FRPELQDWLRQ�RI�TXDOLW\�LQLWLDWLYHV�DQG�VXEMHFWLYH�PHDV�XUHV�DSSHDUV�WR�OHDG�WR�HQKDQFHG�SHUIRUPDQFH��ZKLOH�WKH�FRPELQDWLRQ�RI�TXDOLW\�LQLWLDWLYHV�DQGQRQ�ILQDQFLDO�PHDVXUHV�OHDGV�WR�ORZHU�SHUIRUPDQFH��7KLV�XQDQWLFLSDWHG�UHVXOW�LV�DOVR�IRXQG�E\,WWQHU DQG�/DUFNHU �������
+\SRWKHVHV%DVHG�RQ�WKH�HPSLULFDO�HYLGHQFH�SUHVHQWHG�VR�IDU��ZH�H[SHFW�WR�ILQG�D�GHSHQGHQF\�EHWZHHQ�XVH�RISHUIRUPDQFH�PHDVXUHV��VWUDWHJ\�DQG�HQYLURQPHQWDO�XQFHUWDLQW\�LQIOXHQFLQJ�RUJDQL]DWLRQDO�SHU�IRUPDQFH��7KH�FRQWULEXWLRQ�RI�WKLV�SDSHU�LV�WZRIROG��LW�DLPV�DW�PHDVXULQJ�WKH�XVH�RI�SHUIRUPDQFHPHDVXUHV�GLIIHUHQWO\��XVLQJ�D�QHZO\�GHYHORSHG�PHDVXUH�WR�LQFRUSRUDWH�PRUH�GLIIHUHQW�GLPHQVLRQVRI�SHUIRUPDQFH�PHDVXUHPHQW��6HFRQGO\��LQ�WKLV�SDSHU�ZH�HYDOXDWH�EXVLQHVV�XQLW�SHUIRUPDQFHPHDVXUHPHQW�DJDLQVW�RUJDQL]DWLRQDO�SHUIRUPDQFH��H�J���HFRQRPLF�SHUIRUPDQFH�RI�WKH�RUJDQL]D�WLRQ��:H�WKHUHIRUH�WDNH�WKH�SHUVSHFWLYH�RI�WKH�FRUSRUDWH�FRQWUROOHU��,W�FDQ�EH�DUJXHG�WKDW�HIIHFWLYHFRQWURO�RI�EXVLQHVV�XQLWV�LV�SDUWLFXODUO\�GHSHQGHQW�RQ�HQKDQFLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�RUJDQL�]DWLRQ�DV�D�ZKROH�DQG�QRW�RQ�RSWLPL]LQJ�VXEXQLW�SHUIRUPDQFH�DORQH�

,Q�WKLV�VWXG\�ZH�ZDQW�WR�ILQG�DQVZHUV�WR�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV��� :KDW�LV�WKH�UHODWLYH�ZHLJKW�FRUSRUDWH�FRQWUROOHUV�SODFH�RQ�GLIIHUHQW�SHUIRUPDQFH�PHDVXUHVIRU�WKH�HYDOXDWLRQ�RI�WKHLU�PRVW�LPSRUWDQW�SURGXFWLRQ�XQLWV"�� +RZ�GR�GLIIHUHQFHV�LQ�HQYLURQPHQWDO�XQFHUWDLQW\�DQG�GLIIHUHQW�VWUDWHJLHV�DIIHFW�WKH�FRP�ELQDWLRQ�RI�SHUIRUPDQFH�PHDVXUHV�FRUSRUDWH�FRQWUROOHUV�XVH�IRU�HYDOXDWLQJ�WKHLU�EXVLQHVVXQLWV"
�� :KLFK�FRPELQDWLRQV�RI�SHUIRUPDQFH�PHDVXUHV�DUH�XVHG�E\�RUJDQL]DWLRQV�WKDW�VXFFHVIXOO\LQFUHDVH�WKHLU�HFRQRPLF�YDOXH"
,Q�WKH�IROORZLQJ�SDUDJUDSK�ZH�ZLOO�RXWOLQH�RXU�TXHVWLRQQDLUH�VXUYH\�LQVWUXPHQW�DQG�WKH�VDPSOHILUPV�ZH�DSSURDFKHG�LQ�RXU�VWXG\�

7KH�VXUYH\�VWXG\,Q�'HFHPEHU�������DIWHU�H[WHQVLYH�SUHWHVWLQJ��WKH�VXUYH\�ZDV�VHQW�WR�FRUSRUDWH�FRQWUROOHUV��RU�IL�QDQFLDO�PDQDJHUV��RI�DOO�����'XWFK�SXEOLF�ILUPV� OLVWHG�RQ�WKH�$PVWHUGDP�VWRFN�H[FKDQJH�1HDUO\������UHWXUQHG�WKH�VXUYH\��WKH�ODVW�UHVSRQVHV�ZHUH�UHFHLYHG�LQ�)HEUXDU\�������)URP�WKLVUHVSRQVH������ZDV�XVDEOH�IRU�DQDO\VLV��,Q�RXU�DQDO\VLV��DOPRVW�RQH�WKLUG�RI�WKH�OLVWHG�FRPSDQLHVIURP�WKH�$PVWHUGDP�6WRFN�([FKDQJH�ZDV�LQFOXGHG��VHH�SDQHO�$�RI�7DEOH�����3DQHO�%�LQ�7DEOH��VKRZV�WKH�GLVWULEXWLRQ�RI�RXU�VDPSOH�DFURV�WKH�HFRQRPLF�VHFWRUV�LQ�7KH�1HWKHUODQGV��LQGLFDWLQJWKDW�DOO�VHFWRUV�DUH�UHSUHVHQWHG�LQ�WKH�FXUUHQW�VDPSOH��$QDO\VLV�RI�WKH�QRQUHVSRQVH�GRHV�QRW�JLYHUHDVRQ�WR�H[SHFW�WKDW�WKH�FRPSRVLWLRQ�RI�WKH�VDPSOH�LV�V\VWHPDWLFDOO\�ELDVHG��SDQHO�&�RI�7DEOH����
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7DEOH����$QDO\VLV�RI�5HVSRQVH�DQG�1RQUHVSRQVH3DQHO�$��5HVSRQVH4XHVWLRQQDLUHV 1XPEHU 3HUFHQWDJH4XHVWLRQQDLUHV�VHQW��WR�DOO�OLVWHG�FRPSDQLHV� ��� ����4XHVWLRQQDLUHV�UHFHLYHG �� ���4XHVWLRQQDLUHV�XVHG�LQ�DQDO\VLV �� ���
3DQHO�%��'LVWULEXWLRQ�RI�VDPSOH�ILUPV�WR�(FRQRPLF�6HFWRU(FRQRPLF�6HFWRU 1XPEHU�RI�VDPSOHILUPV 3HUFHQWDJH�RI�DOO�OLVWHGILUPV�LQ�VHFWRU�D�&RQVXPHU�*RRGV � ���&DSLWDO�*RRGV � ���%DVLF�,QGXVWU\ �� ���&RQVWUXFWLRQ�,QGXVWU\ � ���7UDQVSRUW�DQG�&RPPXQLFDWLRQV � ���1RQ�)LQDQFLDO�6HUYLFH�,QGXVWU\ �� ���7UDGH �� ���%DQNV�	�RWKHU�)LQDQFLDO�,QVWLWXWLRQV � ���,QVXUDQFH�&RPSDQLHV � ���0LQHUDO�DQG�0LQLQJ�,QGXVWU\ � ���
3DQHO�&��$QDO\VLV�RI�1RQUHVSRQVH5HDVRQ�SURYLGHG 3HUFHQWDJH�RI�QRQ�UHVSRQVH�VDPSOH��Q �������������
7RR�EXV\�WR�UHVSRQG7RR�PDQ\�VXUYH\V�UHFHLYHG,QIRUPDWLRQ�UHTXLUHG�LV�WRR�VHQVLWLYH�WR�GLVFORVH1R�LQWHUHVW�LQ�WKH�VXEMHFW,OOQHVV�DQG�KROLGD\V ���

D�� $OO�'XWFK�ILUPV�WKDW�DUH�SXEOLFO\�OLVWHG�DW�WKH�$PVWHUGDP�6WRFN�([FKDQJH�RQ�-DQ���������

0HDVXUHPHQW�RI�YDULDEOHV
(QYLURQPHQWDO�G\QDPLVP7KH�IDFWRU�HQYLURQPHQWDO�G\QDPLVP�ZDV�DVVHVVHG�XVLQJ�DQ�DGDSWHG�YHUVLRQ�RI�DQ�HQYLURQPHQWDO�UDWH�RI�FKDQJH�LQVWUXPHQW�GHYHORSHG�E\�0LOHV�DQG�6QRZ��D�VLPLODU�DSSURDFK�FDQ�EHIRXQG�LQ�*RUGRQ�	�1DUD\DQDQ��������.KDQGZDOOD��������.KDQGZDOOD���������������7KLV�LQVWUXPHQW�DVNV�UHVSRQGHQWV�WR�UDWH�WKH�OHYHO�RI�FKDQJH�RQ�D�VFDOH�IURP����KLJKO\�VWDEOH�LQIUHTXHQW�FKDQJH��WR����KLJKO\�YRODWLOH�FRQVWDQW�FKDQJH��RQ�HDFK�RI�QLQH�DVSHFWV�RI�WKHLUHQYLURQPHQW��OLNH�FRQVXPHUV¶�EX\LQJ�EHKDYLRU��FRPSHWLWRUV¶�DFWLRQV��GHYHORSPHQWV�LQ�WHFKQRORJ\��VKDUHKROGHUV¶�GHPDQGV�DQG�VRFLHWDO�GHYHORSPHQWV��VHH�$SSHQGL[�$��� )DFWRU�DQDO\VLVFRQILUPHG�WKH�H[LVWHQFH�RI�WKUHH�SULQFLSDO�IDFWRUV�ZKLFK�ZH�FDOO�PDUNHW�G\QDPLVP �FRPELQLQJ
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WKH�VFRUHV�RQ�EX\LQJ�SDWWHUQV�RI�FXVWRPHUV��GLVWULEXWRUV
�DWWLWXWHV��VXSSOLHUV
�DWWLWXGHV��DQGFRPSHWLWRUV
�VWUDWHJLHV���WHFKQRORJLFDO�G\QDPLVP �GHYHORSPHQWV�LQ�WHFKQRORJ\�DQG�FKDQJHV�LQSURGXFWLRQ�V\VWHPV��DQG�VRFLHWDO�G\QDPLVP �FKDQJHV�LQ�JRYHUQPHQW�EHKDYLRU�DQG�LQ�VRFLHWDOGHYHORSPHQWV���(LJHQYDOXHV�DUH����������DQG�����UHVSHFWLYHO\��VHH�7DEOH����
7DEOH����)DFWRU�$QDO\VLV�RI�(QYLURQPHQWDO�'\QDPLVP�4XHVWLRQV
3HUIRUPDQFH�0HDVXUHV )DFWRU���0DUNHW�G\�QDPLVP

)DFWRU���6RFLHWDO�G\�QDPLVP
)DFWRU���7HFKQRORJLFDOG\QDPLVP&OLHQWV¶�DQG�FXVWRPHUV¶�EX\LQJ�EHKDYLRU ���� ���� �����'LVWULEXWRUV¶�DFWLRQV ���� ���� ����6XSSOLHUV¶�DFWLRQV ���� ����� ����*RYHUQPHQW¶V�DFWLRQV�DQG�SROLFLHV ���� ���� ����6RFLHWDO�GHYHORSPHQWV ���� ���� ����'HYHORSPHQWV�LQ�WHFKQRORJ\�RI�SURGXFWV�DQG�SURGXFWLRQ ���� ���� ����&KDQJHV�LQ�\RXU�RZQ�SURGXFWLRQ�V\VWHPV ���� ���� ����

(LJHQYDOXH ����� ����� �����3HUFHQWDJH�RI�WRWDO�YDULDQFH�H[SODLQHG ����� ����� �����
6FRUHV�RQ�HDFK�RI�WKHVH�VFDOHV�ZHUH�DGGHG�WR�SURGXFH�UDWH�RI�FKDQJH�VFDOHV��&URQEDFK
V�DOSKDVIRU�WKHVH�VFDOHV�DUH������������DQG�������$OO�RI�WKH�VFDOHV�ZHUH�FRQVLGHUHG�XVDEOH�LQ�WKH�DQDO\VLV�DV�WKH�ORZHU�OLPLW�RI�DFFHSWDELOLW\�IRU�WKH�&URQEDFK
V�DOSKD�PHDVXUH�LV�JHQHUDOO\�DVVXPHG�WR�EHDURXQG������WR�������1XQQDOO\��������
6WUDWHJ\7KH�FRPSDQ\
V�VWUDWHJ\�ZDV�PHDVXUHG�RQ�WZR�GLPHQVLRQV��QDPHO\�PDUNHW�VWUDWHJ\ DQG�SURGXFWVWUDWHJ\�
0DUNHW�VWUDWHJ\��RU�SRUWIROLR�VWUDWHJ\��UHODWHV�WR�WKH�GHFLVLRQV�PDQDJHUV�PDNH�LQ�RUGHU�WR�EDODQFHWKH�WUDGH�RII�EHWZHHQ�PDUNHW�VKDUH�JURZWK�RQ�WKH�RQH�KDQG�DQG�VKRUW�WHUP�HDUQLQJV�RU�FDVK�IORZRQ�WKH�RWKHU��+HQGHUVRQ���������:H�WUHDW�WKLV�YDULDEOH�DORQJ�D�FRQWLQXXP��UDQJLQJ�IURP�
LQFUHDV�LQJ�PDUNHW�VKDUH
��D�EXLOG�VWUDWHJ\��PRVWO\�OHDGLQJ�WR�ORZ�VKRUW�WHUP�SURILWDELOLW\�DQG�ORZ�RU�HYHQQHJDWLYH�FDVK�IORZV��WR�
PD[LPL]DWLRQ�RI�VKRUW�WHUP�HDUQLQJV�RU�FDVK�IORZ
��D�KDUYHVW�VWUDWHJ\�UHVXOWLQJ�LQ�GHFOLQLQJ�PDUNHW�VKDUH��DQG�µGLYHVWXUH RI�SURGXFWV�DQG�EXVLQHVVHV¶��D�GLYHVWPHQWVWUDWHJ\���:H�XVHG�WKH�LQVWUXPHQW�GHYHORSHG�E\�*XSWD�DQG�*RYLQGDUDMDQ������� WR�PHDVXUHPDUNHW�VWUDWHJ\�
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3URGXFW�VWUDWHJ\�GHILQHV�KRZ�FRPSHWLWLYH�DGYDQWDJH�FDQ�EH�DFTXLUHG�RU�PDLQWDLQHG��:H�PDGH�DGLVWLQFWLRQ�DFFRUGLQJ�WR�3RUWHU������� EHWZHHQ�D�VWUDWHJ\�RI�SURGXFW�LQQRYDWLRQ�DQG�D�VWUDWHJ\�RIORZ�FRVW�SURGXFWLRQ��VHH�DOVR�'HPLUDJ���������$W�WKH�FRPSDQ\�OHYHO��ZH�PHDVXUHG�WKH�ILUP
VSURGXFW�VWUDWHJ\ E\�WKH�SHUFHQWDJH�RI�VDOHV�FRUUHVRQGLQJ�WR�SURGXFW�LQQRYDWLRQ�DQG�UHODWHG�WR�ORZFRVW�SURGXFWLRQ�
%RWK�GLPHQVLRQV�DUH�H[SHFWHG�WR�RSHUDWH�LQGHSHQGHQWO\�IURP�HDFK�RWKHU��)RU�LQVWDQFH��D�PDUNHW�VWUDWHJ\�RI�PDUNHW�VKDUH�JURZWK�FDQ�EH�UHDOL]HG�E\�HLWKHU�FRPSHWLQJ�RQ�LQQRYDWLYH�DQGXQLTXH�SURGXFW�YDOXHV�RU�E\�FRPSHWLQJ�RQ�ORZ�FRVW��DQG�ORZ�SULFHG��SURGXFWV��6WDWLVWLFDO�WHVWVRI�WKH�VDPSOH�ILUPV
�VFRUHV�RQ�RXU�VFDOHV�IRU�PDUNHW�VWUDWHJ\�DQG�SURGXFW�VWUDWHJ\�FRQILUPV�WKLVH[SHFWDWLRQ��ERWK�IDFWRUV�WXUQ�RXW�QRW�WR�EH�UHODWHG�WR�HDFK�RWKHU��3HDUVRQ�FRUUHODWLRQ�������S �������
3HUIRUPDQFH�PHDVXUHPHQW2YHU�WLPH��SHUIRUPDQFH�PHDVXUHPHQW�LQVWUXPHQWV�GHYHORSHG�LQ�WKH�OLWHUDWXUH�HQODUJH�WKH�VFRSHRI�GLIIHUHQW�SHUIRUPDQFH�PHDVXUHPHQW�LQGLFDWRUV�E\�LQFOXGLQJ�PRUH�TXDQWLWDWLYH�DQG�TXDOLWD�WLYH�PHDVXUHV�RI�SHUIRUPDQFH��%URZQHOO��������������+LUVW��������+RSZRRG��������2WOH\�������
$�OLVW�RI����VSHFLILF�SHUIRUPDQFH�PHDVXUHV�KDV�EHHQ�GHYHORSHG��LQFOXGLQJ�ILQDQFLDO��QRQ�ILQDQFLDODQG�µVRIW�PHDVXUHV¶�RI�SHUIRUPDQFH��UHIHU�WR�DSSHQGL[�%�IRU�D�GHWDLOHG�OLVWLQJ�RI�WKH�SHUIRUPDQFHPHDVXUHV�XVHG�LQ�WKLV�VWXG\���7KH�PHDVXUHV�ZHUH�UDQGRPO\�RUGHUHG�LQ�WKH�OLVW�VR�WKDW�VSHFLILF�SHU�IRUPDQFH�PHDVXUHV�FDWHJRULHV�FRXOG�QRW�HDVLO\�EH�GHWHFWHG�E\�UHVSRQGHQWV��)DFWRU�DQDO\VLV�FRQ�ILUPHG�WKH�H[LVWHQFH�RI�WKUHH�VHSDUDWH�JURXSV�RI�SHUIRUPDQFH�PHDVXUHV��UHIHU�WR�7DEOH�����:HODEHO�WKHP�$FFRXQWLQJ�0HDVXUHV�RI�3HUIRUPDQFH��$03� �HLJHQYDOXH�������4XDQWLWDWLYH�0HDV�XUHV�RI�3HUIRUPDQFH��403� �HLJHQYDOXH������DQG�6RIW�0HDVXUHV�RI�3HUIRUPDQFH��603� �HL�JHQYDOXH������



$5&$�50������ ��

7DEOH����)DFWRU�$QDO\VLV�RI�3HUIRUPDQFH�0HDVXUH�4XHVWLRQV
3HUIRUPDQFH�0HDVXUHV )DFWRU���4XDQWLWDWLYHPHDVXUHV

)DFWRU���$FFRXQWLQJPHDVXUHV
)DFWRU���6RIW�PHDV�XUHV3URGXFWLRQ�HIILFLHQF\ ����� ����� ������7LPH�WR�GHYHORS�QHZ�SURGXFWV�DQG�SURGXFWLRQ�V\VWHPV ����� ������ ������$GKHUHQFH�WR�FRUSRUDWH�JXLGHOLQHVV�LQ�VROYLQJ�%8¶V�SUREOHPV ����� ������ ������7KH�TXDOLW\�RI�SURGXFWV�RU�VHUYLFHV ����� ����� ������$GKHUHQFH�WR�SUHVSHFLILHG�SURGXFWLRQ�VFKHGXOHV ����� ����� �����&KDQJHV�LQ�UHDOL]HG�QHW�SURILW ������ ����� ������$GKHUHQFH�WR�WRWDO�FRVW�EXGJHW ������ ����� �����1HW�SURILW��LQFOXGLQJ�FRUSRUDWH�RYHUKHDG�DOORFDWLRQV ����� ����� �����$GKHUHQFH�WR�WKH�EXGJHW�OLQH�LWHPV ����� ����� �����1HW�SURILW��H[FOXGLQJ�FRUSRUDWH�RYHUKHDG�DOORFDWLRQV ����� ����� ������5HWXUQ�RQ�6DOHV ����� ����� ������4XDOLW\�RI�%8�PDQDJHU¶V�UHODWLRQV�ZLWK�KLV�VXERUGLQGDWHV ����� ����� �����7KH�DPRXQW�RI�%8�PDQDJHU¶V�HIIRUWV ����� ����� �����

(LJHQYDOXH ����� ����� �����3HUFHQWDJH�RI�WRWDO�YDULDQFH�H[SODLQHG ����� ����� ����

7RWDO�VFRUHV�RQ�HDFK�RI�WKHVH�JURXSV�DUH�FDOFXODWHG�DYHUDJLQJ�WKH�LWHP�VFRUHV��&URQEDFK
V�DOSKDV�RI�$03��403�DQG�603�DUH������������DQG�������$FFRXQWLQJ�PHDVXUHV�RI�SHUIRUPDQFHDUH�PHDVXUHV�RI�UHVXOWV�VWDWHG�LQ�ILQDQFLDO�RU�DFFRXQWLQJ�WHUPV��4XDQWLWDWLYH�PHDVXUHV�RI�SHUIRUPDQFH�UHODWH�WR�VSHFLILF�TXDQWLILDEOH�GLPHQVLRQV�RI�RUJDQL]DWLRQDO�FRQGXFW��PRVWO\�UHODWHGWR�WKH�SURGXFWLRQ�SURFHVV��RU�DFWLRQV��DQG�VRPHWLPHV�WR�UHVXOWV��6RIW�PHDVXUHV�RI�SHUIRUPDQFHUHODWH�WR�OHVV�TXDQWLILDEOH�GLPHQVLRQV�RI�PDQDJHULDO�FRQGXFW��OLNH�WKH�%8�PDQDJHU
V�FDSDFLW\WR�PRWLYDWH�KLV�SHRSOH�DQG�WKH�%8�PDQDJHU
V�UHODWLRQV�ZLWK�KLV�VXERUGLQDWHV��7KHVH�WKUHH�FDWHJRULHV�FRLQFLGH�WR�VRPH�H[WHQW�ZLWK�0HUFKDQW
V�FODVVLILFDWLRQ�RI�FRQWURO�PHWKRGV�LQWR�UHVXOWVFRQWURO��DFWLRQ�FRQWUROV DQG�SHUVRQHO�FRQWUROV �(PPDQXHO�HW�DO���������0HUFKDQW������D������ DQG�2XFKL
V�FOXVWHULQJ�RI�PDQDJHPHQW�FRQWURO�V\VWHPV�LQWR�RXWSXW�FRQWURO��EHKDYLRUFRQWURO DQG�FODQ�FRQWURO �2XFKL���������������
2UJDQL]DWLRQDO�3HUIRUPDQFH7KH�SHUIRUPDQFH�RI�EXVLQHVV�XQLWV�FDQ�EH�PHDVXUHG�LQ�D�QXPEHU�RI�ZD\V��6RPH�VXEMHFWLYHPHDVXUHV�RI�SHUIRUPDQFH�FDQ�EH�DSSOLHG��DVNLQJ�EXVLQHVV�XQLW�PDQDJHUV�WR�UDWH�WKHLU�RZQ�SHUIRUPDQFH�DQG�RU�KDYLQJ�WKH�EXVLQHVV�XQLW�PDQDJHUV
�SHUIRUPDQFH�DVVHVVHG�E\�RQH�RU�PRUHVXSHULRUV��$�IUHTXHQWO\�XVHG�LQVWUXPHQW�IRU�WKH�DVVHVVPHQW�SHUIRUPDQFH�LV�0DKRQ\
VLQVWUXPHQW��0DKRQH\������������� ZKLFK�DOORZV�D�UDWLQJ�RQ�HLJKW�GLIIHUHQW�PDQDJHULDOGLPHQVLRQV��$V�VWDWHG�ZH�ZLOO�QRW�XVH�DQ�DVVHVVPHQW�RI�EXVLQHVV�XQLW�SHUIRUPDQFH��EXW�DPHDVXUH�RI�RUJDQL]DWLRQDO�SHUIRUPDQFH��6LQFH�ZH�DQDO\]H�WKH�DSSURSULDWHQHVV�RI�SHUIRUPDQFHPHDVXUHV�RQ�FRUSRUDWH�OHYHO��LW�FDQ�EH�H[SHFWHG�WKDW�FRUSRUDWH�PDQDJHPHQW�FRQWURO�DQG�HYDOX
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DWH�WKHLU�EXVLQHVV�XQLWV�LQ�IXQFWLRQ�RI�WKHLU�FRQWULEXWLRQ�WR�WKH�SHUIRUPDQFH�RI�WKH�HQWLUHRUJDQL]DWLRQ��$V�D�OHDGLQJ�LQGLFDWRU�RI�FRUSRUDWH�VXFFHVV�ZH�XVH�WKH�HFRQRPLF�UDWH�RI�UHWXUQIRU�WKUHH�UHDVRQV��0RVW�LPSRUWDQWO\��HFRQRPLF�UDWH�RI�UHWXUQ�LV�D�PRUH�REMHFWLYH�SHUIRUPDQFHPHDVXUH�WKDQ�0DKRQ\
V�PHDVXUH�RU�RWKHU�VHOI�DVVHVVHG�SHUIRUPDQFH�PHDVXUHV��6HFRQGO\��LWDVVHVVHV�FRUSRUDWH�VXFFHVV�LQGHSHQGHQWO\�IURP�WKH�WKUHH�FDWHJRULHV�RI�RUJDQL]DWLQRDO�SHUIRUPDQFH�PHDVXUHV�LQFOXGHG�LQ�WKLV�VWXG\��SUHYHQWLQJ�FLUFXODU�UHDVRQLQJ��$Q�ILQDOO\��'XWFK�FRPSDQLHV�LQFUHDVLQJO\�FRQVLGHU�FUHDWLQJ�HFRQRPLF�YDOXH�IRU�WKH�VKDUHKROGHUV�DQ�LPSRUWDQW�FRUSRUDWH�REMHFWLYH��%RRG��������
(FRQRPLF�YDOXH�DGGHG�LV�FDOFXODWHG�DV�HFRQRPLF�UDWH�RI�UHWXUQ��GLYLGLQJ�WKH�FKDQJH�LQ�VWRFNSULFH�RYHU�WKH�\HDU��LQFOXGLQJ�UH�LQYHVWHG�GLYLGHQGV��E\�WKH�EHJLQQLQJ�VWRFN�SULFH��7KH�HFRQRPLF�GDWD�ZHUH�REWDLQHG�IURP�WKH�'DWDVWUHDP�GDWDEDVH��7KH�VXUYH\�ZDV�KHOG�IURP�'HFHPEHU�����XQWLOO�)HEUXDU\������DQG�UHODWHV�WR�WKH�WKHQ�H[LVWLQJ�VLWXDWLRQ��:H�PDWFKHG�WKH�VXUYH\GDWD�ZLWK�D�WZR�\HDU�HFRQRPLF�YDOXH��FUHDWHG�EHWZHHQ�'HFHPEHU����������DQG�'HFHPEHU����������7KH�FKRLFH�IRU�D�WZR�\HDU�ZLQGRZ�ZDV�PDGH�IRU�WZR�UHDVRQV��ZH�H[SHFW�FRPSDQLHV�WRQHHG�PRUH�WKDQ�D�\HDU�WR�JHQHUDWH�UHVXOWV�EDVHG�RQ��QHZ��SHUIRUPDQFH�PHDVXUHV��0RUHRYHU�WKH�SHUIRUPDQFH�PHDVXUHV�PDQDJHUV�LQGLFDWH�WR�EH�LPSRUWDQW�PD\�EH�QHZ�WR�WKH�RUJDQL]DWLRQ�7KLV�PHDQV�WKDW�DQRWKHU�\HDU�LV�QHHGHG�EHIRUH�WKH�LPSDFW�RI�WKLV�FKRLFH�PDWHULDOL]HV�LQ�WKHFRPSDQ\¶V�HFRQRPLF�SHUIRUPDQFH�

5HVXOWV 'HVFULSWLYH�VWDWLVWLFV�VKRZ�WKDW�'XWFK�FRUSRUDWH�FRQWUROOHUV�SHUFHLYH�HDFK�RI�WKH�SHUIRUPDQFHPHDVXUH�FDWHJRULHV�UHOHYDQW�IRU�HYDOXDWLQJ�WKH�PDQDJHU�RI�WKHLU�PRVW�LPSRUWDQW�SURGXFWLRQXQLW��UHIHU�WR�7DEOH����
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7DEOH����'HVFULSWLYH�VWDWLVWLFV�RI�YDULDEOHV�XVHG�LQ�DQDO\VLV9DULDEOHV 7KHRUHWLFDOUDQJH $FWXDO�UDQJH 0HDQ 6WDQGDUGGHYLDWLRQ
3HUFHLYHG�(QYLURQPHQWDO�'\QDPLVP'\QDPLVP ��±��� ���±��� ����� ����0DUNHW�G\QDPLVP ��±��� ��±��� ����� ����7HFKQRORJLFDO�G\QDPLVP ��±�� ��±�� ���� ����6RFLHWDO�G\QDPLVP ��±�� ��±�� ���� ����
6WUDWHJ\0DUNHW�VWUDWHJ\��EXLOG�KDUYHVW� �����±���� ����±���� ����� �����3URGXFW�VWUDWHJ\��LQQRYDWLRQ� ��±���� ��±���� ����� �����
3HUIRUPDQFH�0HDVXUHV2SHUDWLRQDO�PHDVXUHV�RI�SHUIRUPDQFH ��±�� �����±����� ���� ����$FFRXQWLQJ�PHDVXUHV�RI�SHUIRUPDQFH ��±�� �����±����� ���� ����6RIW�PHDVXUHV�RI�SHUIRUPDQFH ��±�� �����±����� ���� ����
&RUSRUDWH�3HUIRUPDQFH(FRQRPLF�UDWH�RI�UHWXUQ����'HF�¶���µ�� �������±������� ����� �����
,I�WKH�ZHLJKW�SODFHG�RQ�DFFRXQWLQJ�SHUIRUPDQFH�PHDVXUHV�LV�PHDVXUHG�DV�D�SHUFHQWDJH�RI�WKHWRWDO�ZHLJKW�SODFHG�RQ�DOO�WKUHH�SHUIRUPDQFH�PHDVXUHV��WKH�PLQLPXP�UHODWLYH�ZHLJKW�RQ�DF�FRXQWLQJ�SHUIRUPDQFH�PHDVXUHV�LQ�RXU�VDPSOH�LV�����ZKLOH�WKH�PD[LPXP�UHODWLYH�ZHLJKW�LV�����VHH�7DEOH����3DQHO�$��
7DEOH����3HUIRUPDQFH�0HDVXUHPHQW�3UDFWLFH�D�3DQHO�$��7RWDO�VDPSOH��Q ���0HDVXUHV�RI�3HUIRUPDQFH 0LQLPXP 0D[LPXP 0HDQE� �V�G��$FFRXQWLQJ�3HUIRUPDQFH�0HDVXUHV ��� ��� �����������4XDQWLWDWLYH�3HUIRUPDQFH�0HDVXUHV ��� ��� �����������6RIW�0HDVXUHV�RI�3HUIRUPDQFH ��� ��� �����������
3DQHO�%��3URGXFWLRQ�DQG�6HUYLFH�,QGXVWULHV0HDVXUHV�RI�3HUIRUPDQFH 3URGXFWLRQ�,QGXV�WU\F� �Q ��� 6HUYLFH�,QGXVWU\G��Q ��� W�WHVW��S�YDOXHH�$FFRXQWLQJ�3HUIRUPDQFH�0HDVXUHV ��� ��� ���������S �����4XDQWLWDWLYH�3HUIRUPDQFH�0HDVXUHV ��� ��� ��������S �����6RIW�0HDVXUHV�RI�3HUIRUPDQFH ��� ��� �������S �����

D��� 6FRUHV�DUH�FDOFXODWHG�DV�PHDQ�SHUFHQWDJH�LQ�HDFK�LQGXVWU\�RI�WKH�LPSRUWDQFH�DWWDFKHGWR�HDFK�SHUIRUPDQFH�PHDVXUH�FDWHJRU\�DV�D�IUDFWLRQ�RI�WKH�LPSRUWDQFH�RI�DOO�SHUIRUPDQFHPHDVXUHVE�� 0HDQ�LV�LGHQWLFDO�WR�PHGLDQ�VFRUHVF�� 7KH�SURGXFWLRQ�LQGXVWU\�LQFOXGHV�FRQVXPHU�JRRGV��FDSLWDO�JRRGV��EDVLF�JRRGV�DQGFRQVWUXFWLRQ�LQGXVWU\�G�� 7KH�VHUYLFH�VHFWRU�LQFOXGHV�WUDQVSRUW�	�FRPPXQLFDWLRQV��QRQ�ILQDQFLDO�VHUYLFHV�WUDGH��EDQNV�	�ILQDQFLDO�VHUYLFHV�DQG�LQVXUDQFH�H�� 7ZR�WDLOHG�VLJQLILFDQFH�WHVWV
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3DQHO�%�RI�7DEOH���LQGLFDWHV�WKDW�SURGXFWLRQ�FRPSDQLHV�WHQG�WR�SXW�UHODWLYHO\�PRUH�HPSKDVLV�RQTXDQWLWDWLYH�SHUIRUPDQFH�PHDVXUHV�DQG�OHVV�HPSKDVLV�RQ�DFFRXQWLQJ�SHUIRUPDQFH�PHDVXUHV�WKDQVHULYLFH�FRPSDQLHV�GR��7KLV�UHVXOW�VXJJHVWV�WKDW�GLIIHUHQFHV�LQ�WDVN�FKDUDFWHULVWLFV�GR�PDNH�D�GLI�IHUHQFH��QRW�RQO\�DPRQJ�GLIIHUHQW�IXQFWLRQV�ZLWKLQ�RQH�FRPSDQ\�DV�VXJJHVWHG�E\�%UXQV�	0F.LQQRQ��%UXQV�	�0F.LQQRQ��������6�0��0F.LQQRQ�	�:�-��%UXQV������� EXW�DOVR�EHWZHHQW\SHV�RI�SULPDU\�SURGXFWLRQ�IXQFWLRQV�DPRQJ�FRPSDQLHV��7KLV�ILQGLQJ�VXJJHVWV�WKDW�PDQDJHPHQWRI�SURGXFWLRQ�ILUPV�PDNH�UHODWLYHO\�PRUH�XVH�RI�TXDQWLWDWLYH�PHDVXUHV�RI�SHUIRUPDQFH��7KLV�FDQEH�GXH�WR�WKH�IDFW�WKDW�SURGXFWLRQ�ILUPV�JHQHUDOO\�KDYH�PRUH�LQIRUPDWLRQ�DYDLODEOH�DERXW�SURGXF�WLRQ�DFWLYLWLHV�WKDQ�VHUYLFH�FRPSDQLHV�KDYH��0RVW�SURGXFWLYH�DFWLYLWLHV�LQ�VHUYLFH�ILUPV�DUH�SHU�IRUPHG�E\�SURIHVVLRQDO�VSHFLDOLVWV��PRVW�SHUIRUPDQFH�LV�JHQHUDWHG�LQ�FORVH�FRQQHFWLRQ�ZLWK�FXV�WRPHUV�DQG�LW�PD\�EH�GLIILFXOW�IRU�PDQDJHPHQW�WR�XQHTXLYRFDOO\�DVVHV�RSHUDWLRQDO�DFWLYLWLHV¶�HI�IHFWLYHQHVV�
7DEOH���GLVSOD\V�3HDUVRQ�&RUUHODWLRQV�EHWZHHQ�DOO�YDULDEOHV��7KLV�WDEOH�FRQILUPV�RXU�H[SHFWDWLRQWKDW�WKH�WZR�VWUDWHJ\�UHODWHG�YDULDEOHV�µPDUNHW�VWUDWHJ\¶�DQG�µSURGXFW�LQQRYDWLRQ¶�DUH�XQUHODWHG��DFRPSDQ\�PD\�XVH�WKHVH�WZR�VWUDWHJLHV�LQGHSHQGHQWO\�IURP�HDFK�RWKHU�WR�VWUHQJWKHQ�LWV�FRPSHWL�WLYH�SRVLWLRQ��,W�DOVR�EHFRPHV�HYLGHQW�WKDW�PDUNHW�G\QDPLVP�DQG�WHFKQRORJLFDO�G\QDPLVP�DUH�WZRGLIIHUHQW�DQG�XQUHODWHG�IDFWRUV��%RWK�DSSHDU�WR�EH�XQUHODWHG�WR�WKH�VWUDWHJ\�YDULDEOHV��+RZHYHU�VWUDWHJLHV�RI�SURGXFW�LQQRYDWLRQ�VHHP�WR�EH�UHODWHG�WR�KLJKHU�HFRQRPLF�UHWXUQV��2Q�WKH�RWKHUKDQG��KLJK�G\QDPLF�PDUNHWV�DUH�UHODWHG�WR�ORZHU�HFRQRPLF�UDWHV�RI�UHWXUQ��7KLV�UHVXOW�LV�WR�EH�H[�SHFWHG��KLJK�OHYHOV�RI�FRPSHWLWLRQ�GR�QRW�DOORZ�FRPSDQLHV�WR�PDLQWDLQ�D�VLJQLILFDQW�FRPSHWLWLYHDGYDQWDJH�IRU�D�SURORQJXHG�SHULRG��ZKLOH�LQYHVWRUV�PD\�YDOXH�ILUPV�LQ�FRPSHWLWLYH�PDUNHWV�ORZHUEHFDXVH�RI�WKH�UHODWLYHO\�KLJK�ULVNV�WKHVH�FRUSRUDWLRQV�FRQIURQW�
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7DEOH����3HDUVRQ�&RUUHODWLRQV �� �� �� �� �� �� �� �� �� ����� '\QDPLVP ��� 0DUNHW�G\QDPLVP ����

 ��� 7HFKQRORJLFDO�G\QDPLVP ����

 ���� ��� 6RFLHWDO�G\QDPLVP ����

 ���� ���� ��� 0DUNHW�VWUDWHJ\ ���� ����� ���� ����

 ��� 3URGXFW�LQQRYDWLRQ ���� ����� ���� ���� ���� ��� 2SHUDWLRQDO�SHUIRUPDQFH�PHDVXUHV ���� ����� ���� ���� ���� ���� ��� $FFRXQWLQJ�SHUIRUPDQFH�PHDVXUHV ����� ����� ���� ����� ���� ���� ���� ��� 6RIW�SHUIRUPDQFH�PHDVXUHV ����� ����� ���� ���� ����

 ���� ����
 ����
 ���� (FRQRPLF�SHUIRUPDQFH ����� �����
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0DUNHW�VWUDWHJ\�DSSHDUV�WR�EH�WKH�PRVW�LQIOXHQWLDO�IDFWRU�H[SODLQLQJ�WKH�FKRLFH�RI�DFFRXQWLQJ�DQGVRIW�PHDVXUHV�RI�SHUIRUPDQFH��7KLV�UHODWLRQVKLS�SDUWLDOO\�UHLQIRUFHV�*RYLQGDUDMDQ�	�*XSWD¶V������ DQG�9DQ�GHU�6WHGH¶V������� ILQGLQJV��EXLOG�VWUDWHJLHV�LQGHHG�DSSHDU�WR�EH�UHODWHG�WR�PRUHXVH�RI�VRIW�PHDVXUHV�RI�SHUIRUPDQFH��7KH�GLIIHUHQFH�ZLWK�WKH�WZR�RWKHU�VWXGLHV�OLHV�LQ�WKH�LPSRU�WDQFH�RI�DFFRXQWLQJ�PHDVXUHV�RI�SHUIRUPDQFH��WKH\�GR�QRW�UHPDLQ�VWDEOH��EXW�DOVR�EHFRPH�PRUHLPSRUWDQW�XQGHU�D�EXLOG�VWUDWHJ\��$Q�H[SODQDWLRQ�RI�WKH�GLIIHUHQFH�PD\�EH�WKDW�WKLV�VWXG\�WDNHV�WKHSHUVSHFWLYH�RI�WKH�FRUSRUDWH�FRQWUROOHU��ZKLOH�WKH�RWKHU�VWXGLHV�IRFXV�RQ�WKH�EXVLQHVV�XQLW�PDQ�DJHU¶V�SRVLWLRQ��,W�FDQ�EH�DUJXHG�WKDW�WKH�FRUSRUDWH�FRQWUROOHU�WDNHV��DV�D�QHFHVVDU\�UHVXOW�RI�KLVRUJDQL]DWLRQDO�SRVLWLRQ��D�PRUH�ILQDQFLDO�SHUVSHFWLYH�RQ�HDFK�SURGXFWLRQ�XQLW¶V�FRQWULEXWLRQ�WR�WKHRYHUDOO�HFRQRPLF�SHUIRUPDQFH�RI�WKH�FRPSDQ\�
7KLV�GLIIHUHQFH�LQ�SHUVSHFWLYH�PD\�DOVR�SOD\�D�UROH�LQ�WKH�ILQGLQJ�WKDW�QRQH�RI�WKH�HQYLURQPHQWDOG\QDPLVP�IDFWRUV�LV�UHODWHG�WR�WKH�FKRLFH�RI�SHUIRUPDQFH�PHDVXUHV��0RUH�HQYLURQPHQWDO�G\QD�PLVP�GRHV�QRW�FRLQFLGH�ZLWK�D�EURDGHU�VHW�RI�SHUIRUPDQFH�PHDVXUHV��DV�ZDV�SUHGLFWHG�LQ�RWKHUVWXGLHV��&KHQKDOO�	�0RUULV��������*RUGRQ�	�1DUD\DQDQ��������0LD�	�&KHQKDOO���������2QHUHDVRQ�PD\�EH�WKDW�HQYLURQPHQWDO�FRQGLWLRQV�GR�QRW�LQIOXHQFH�DV�VLJQLILFDQWO\�WKH�SHUIRUPDQFH�RISURGXFWLRQ�XQLWV�ZLWKLQ�RUJDQL]DWLRQV��DV�WKH\�PD\�GR�WR�WKH�SHUIRUPDQFH�RI�VDOHV�DQG�SURFXUH�PHQW�IXQFWLRQV��,W�PD\�YHU\�ZHOO�EH�WKDW�RWKHU�RUJDQL]DWLRQDO�IXQFWLRQV�µEXIIHU¶�WKH�GLVWRUWLRQV�LQWKH�HQYLURQPHQW�IURP�WKH�SULPDU\�SURGXFWLRQ�IXQFWLRQ�
7KLV�PD\�DOVR�H[SODLQ�WKH�UHDVRQ�ZK\�WKH�QDWXUH�RI�WKH�SURGXFWLRQ�IXQFWLRQ�SOD\V�D�VLJQLILFDQWUROH�LQ�WKH�FKRLFH�RI�SHUIRUPDQFH�PHDVXUHV��WDEOH���FRQILUPV�WKH�HDUOLHU�ILQGLQJ�WKDW�SURGXFWLRQFRPSDQLHV�XVH�PRUH�RSHUDWLRQDO�PHDVXUHV�RI�SHUIRUPDQFH��$W�WKH�VDPH�WLPH�ZH�FRPH�WR�WKH�VXU�SULVLQJ�ILQGLQJ�WKDW�SURGXFWLRQ�ILUPV�XVH�PRUH�VRIW�PHDVXUHV�RI�SHUIRUPDQFH��7KH�WRWDO�LPSRU�WDQFH�SODFHG�RQ�WKH�FRPSOHWH�VHW�RI�SHUIRUPDQFH�PHDVXUHV�LV�QRW�VWDWLVWLFDOO\�GLIIHUHQW�EHWZHHQWKH�WZR�VXE�VDPSOHV��W�YDOXH ������S �������:H�PD\�WKHUHIRUH�FRQFOXGH�WKDW�VHUYLFH�FRPSDQLHVSXW�OHVV�HPSKDVLV�RQ�ERWK�RSHUDWLRQDO�DQG�VRIW�PHDVXUHV�RI�SHUIRUPDQFH��ZKLFK�LQ�FRPELQDWLRQOHDGV�WR�D�KLJKHU�UHODWLYH�LPSRUWDQFH�RI�DFFRXQWLQJ�SHUIRUPDQFH�PHDVXUHV�LQ�HYDOXDWLQJ�WKH�VHUY�LFH�PDQDJHUV¶�SHUIRUPDQFH��VHH�DOVR�WDEOH����3DQHO�%��
)LQDOO\��ZH�WU\�WR�GHWHUPLQH�KRZ�WKH�FRPELQDWLRQ�RI�HQYLURQPHQWDO�IDFWRUV��VWUDWHJ\�IDFWRUV�DQGSHUIRUPDQFH�PHDVXUHPHQW�FKRLFH�DUH�UHODWHG�WR�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�ILUP��,Q�SUH�OLPLQDU\�DQDO\VHV�ZH�FRQFOXGHG�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�SURGXFWLRQ�DQG�VHUYLFH�ILUPV�ZDV�QRWVWDWLVWLFDOO\�VLJQLILFDQW�LQ�DQ\�PRGHO�ZH�XVHG��7KH�FRUUHVSRQGLQJ�GXPP\�YDULDEOH�LV�WKHUHIRUHH[FOXGHG�LQ�WKH�PRGHOV�RI�WDEOH���
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)URP�7DEOH���ZH�FRQFOXGH�WKDW�WKH�FKRLFH�RI�SHUIRUPDQFH�PHDVXUHV�DORQH GRHV�QRW�SUHGLFW�WKH�VDP�SOH�ILUPV¶�HFRQRPLF�SHUIRUPDQFH�YHU\�ZHOO��7KH�SUHGLFWLRQ�LPSURYHV�FRQVLGHUDEOH�ZKHQ�VWUDWHJ\IDFWRUV�DUH�LQWURGXFHG��DV�ZH�DOUHDG\�KDYH�VHHQ�IURP�WKH�FRUUHODWLRQ�PDWUL[��SURGXFW�LQQRYDWLRQ�LVUHODWHG�WR�KLJKHU�HFRQRPLF�UHWXUQV��,Q�WKLV�VHFRQG�PRGHO��DOVR�WKH�IDFWRU�µRSHUDWLRQDO�SHUIRUPDQFHPHDVXUHV¶�EHFRPHV�VWDWLVWLFDOO\�VLJQLILFDQW��EXW�ZLWK�DGYHUVH�VLJQ��7KH�PRUH�LPSRUWDQFH�LV�DWWDFKHGWR�RSHUDWLRQDO�SHUIRUPDQFH�PHDVXUHV��WKH�ORZHU�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�ILUP�EHFRPHV��,QWKH�WKLUG�PRGHO��ZH�LQWURGXFH�DOVR�WKH�HQYLURQPHQWDO�IDFWRUV��7KLV�PRGHO�H[SODLQV�PRVW�RI�WKH�GH�SHQGHQW�YDULDEOH��) �������S �����DQG�$GM�5� �������DQG�DOO�VLJQV�DUH�LQ�WKH�H[SHFWHG�GLUHFWLRQ�SURGXFW�LQQRYDWLRQ�DQG�VRFLHWDO�G\QDPLVP�OHDG�WR�KLJKHU�HFRQRPLF�UHWXUQV��ZKLOH�PDUNHW�G\QDPLVPDQG�WKH�XVH�RI�RSHUDWLRQDO�SHUIRUPDQFH�PHDVXUHV�OHDG�WR�ORZHU�HFRQRPLF�UHWXUQV��7KH�PRVW�HIILFLHQWPRGHO�LV�PRGHO����ZKHUH�RQO\�WKH�HQYLURQPHQWDO�IDFWRUV�DUH�XVHG�WR�SUHGLFW�HFRQRPLF�SHUIRUPDQFH�
6WULNLQJ�LV�WKH�SRVLWLRQ�RI�WKH�RSHUDWLRQDO�SHUIRUPDQFH�PHDVXUHV�IDFWRUV�LQ�PRGHOV���DQG����%HFDXVHRI�WKH�XQFKDQJHG�SRVLWLRQ�RI�WKLV�IDFWRU��ZH�PD\�FRQFOXGH�WKDW�WKLV�UHVXOW�LV�IDLUO\�UREXVW��WKH�XVH�RIRSHUDWLRQDO�SHUIRUPDQFH�PHDVXUHV�LV�UHODWHG�ZLWK�ORZHU�HFRQRPLF�SHUIRUPDQFH��7KLV�UHVXOW�FRQILUPVWKH�XQDQWLFLSDWHG�UHVXOWV�IRXQG�E\�,WWQHU�DQG�/DUFNHU��,WWQHU�	�/DUFNHU������� DQG�E\�9DQ�GHU�6WHGH��������7KH\�FRQFOXGHG�WKDW�WKH�FRPELQDWLRQ�RI�TXDOLW\�LQLWLDWLYHV�DQG�QRQ�ILQDQFLDO�PHDVXUHV�DUHUHODWHG�WR�ORZHU�SHUIRUPDQFH��$�SRVVLEOH�H[SODQDWLRQ�PD\�EH�WKDW�WKH�XVH�RI�RSHUDWLRQDO�PHDVXUHV�RISHUIRUPDQFH�OHDGV�WR�G\VIXQFWLRQDO�HIIHFWV��OLNH�RSHUDWLRQDO�GHOD\V�DQG�DGYHUVH�EHKDYLRUDO�UHVSRQVHVIURP�RSHUDWLRQDO�PDQDJHUV��(PPDQXHO�HW�DO���������0HUFKDQW���������7KH�FDXVDOLW\�PD\�DOVR�EHUHYHUVH��FRPSDQLHV�FRQIURQWLQJ�VXERSWLPDO�HFRQRPLF�SHUIRUPDQFH�QHHG�WR�ORRN�FORVHU�DW�WKHLU�RS�HUDWLRQV�E\�DSSO\LQJ�PRUH�RSHUDWLRQDO�PHDVXUH�RI�SHUIRUPDQFH�ZKHQ�XVLQJ�D�PRUH�µLQWHUDFWLYH¶FRQWURO�PRGH��6LPRQV��������6LPRQV���������7KH�GHSHQGHQW�YDULDEOH�FKRRVHQ�LQ�WKHVH�PRGHOV�KDV�DWZR�\HDU�WLPH�ZLQGRZ��LQ�WKH�PLGGOH�RI�ZKLFK�WKH�UHVHDUFK�ZDV�XQGHUWDNHQ��7KLV�OHDGV�WR�WKH�FRQ�FOXVLRQ�WKDW��LI�WKH�FKRLFH�RI�RSHUDWLRQDO�SHUIRUPDQFH�PHDVXUHV�ZDV�D�UHVSRQVH WR�GHWULPHQWDO�HFR�QRPLF�SHUIRUPDQFH��WKH�VDPSOH�FRPSDQLHV�DSSDUDQWO\�ZHUH�QRW�DEOH�WR�LPSURYH�WKHLU�SHUIRUPDQFHZLWKLQ�D�\HDU�IURP�WKH�REVHUYDWLRQ�GDWH��([WHQGLQJ�WKH�WLPH�ZLQGRZ�VHHPV�SUREOHPDWLF�VLQFH�LWRSHQV�WKH�SRVVLELOLW\�WKDW�WKH�VDPSOH�FRPSDQLHV�PD\�KDYH�FKDQJHG�WKHLU�SHUIRUPDQFH�PHDVXUHPHQWSUDFWLFHV�DV�ZHOO�LQ�WKH�PHDQ�WLPH�
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$SSHQGL[�$
3HUFHLYHG�(QYLURQPHQWDO�'\QDPLVP

7KH�TXHVWLRQ�ZDV�
³3OHDVH�LQGDFWH�WR�ZKDW�H[WHQW�WKH�IROORZLQJ�DVSHFWV�RI�\RXU�FRPSDQ\¶V�HQYLURQPHQW�KDYHFKDQJHG�GXULQJ�WKH�ODVW�\HDU�´
7KH�UHVSRQVHV�ZHUH�IXOO\�DQFKRUHG�RQ�D�IRXU�SRLQWV�VFDOH�

�� �YHU\�VWDEOH��QR�FKDQJHV �� �G\QDPLF��PDQ\�FKDQJHV�� �IDLUO\�VWDEOH��VRPH�FKDQJHV �� �YHU\�G\QDPLF��YHU\�PDQ\�FKDQJHV
7KH�IROORZLQJ�DVSHFWV�ZHUH�GLVWLQJXLVKHG�

�� &XVWRPHUV¶�DQG�&OLHQWV¶�EX\LQJ�EHKDYLRU�� %HKDYLRU�RI�'LVWULEXWRUV�� %HKDYLRU�RI�6XSSOLHUV�� &RPSHWLWRUV¶�VWUDWHJLHV�� 'HYHORSPHQWV�LQ�7HFKQRORJ\�RI�3URGXFWV�DQG�3URGXFWLRQ�� &KDQJHV�LQ�\RXU�ILUP¶V�3URGXFWLRQ�6\VWHPV�� <RXU�VKDUHKROGHUV¶�GHPDQGV�RQ�WKH�FRPSDQ\�� *RYHUQPHQW¶V�SROLFLHV�� 6RFLHWDO�GHYHORSPHQWV
$IWHU�IDFWRU�DQDO\VLV�
0DUNHW�G\QDPLVP �DVSHFWV���WR����HLJHQYDOXH������.  ������7HFKQRORJLFDO�G\QDPLVP �DVSHFWV���DQG����HLJHQYDOXH������.  ������6RFLHWDO�G\QDPLVP �DVSHFWV���DQG����HLJHQYDOXH������.  ������
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$SSHQGL[�% 3HUIRUPDQFH�0HDVXUHPHQW7KH�TXHVWLRQ�ZDV�
³7KLV�OLVW�FRQWDLQV�SHUIRUPDQFH�PHDVXUHV�ZKLFK�FDQ�EH�XVHG�WR�PHDVXUH�WKH�SHUIRUPDQFH�RI�%XVL�QHVV�8QLWV�PDQDJHU
V�SHUIRUPDQFH��3OHDVH�LQGLFDWH�RI�HDFK�PHDVXUH�KRZ�PXFK�ZHLJKW�LW�KDV�LQ�\RXUDVVHVVPHQW�RI�WKH�SHUIRUPDQFH�RI�\RXU�PRVW�LPSRUWDQW�EXVLQHVV�XQLWV�´
7KH�UHVSRQVHV�ZHUH�IXOO\�DQFKRUHG�RQ�D�ILYH�SRLQWV�VFDOH��� �LV�QRW�FRQVLGHUHG �� �LPSRUWDQW�� �LV�QRW�YHU\�LPSRUWDQW �� �YHU\�LPSRUWDQW�� �QHXWUDO
4XDQWLWDWLYH�0HDVXUHV�RI�3HUIRUPDQFH��403���� 7KH�ZD\�WKH�%8�PDQDJHU�VROYHV�KLV�%8
V�PDQDJHPHQW�SUREOHPV�� 7KH�HIILFLHQF\�RI�SURGXFWLRQ�� 7KH�TXDOLW\�RI�SURGXFWV��� $GKHUHQFH�WR�SUHVSHFLILHG�SURGXFWLRQ�VFKHGXOHV��� 7LPH�QHHGHG�E\�WKH�%8�WR�GHYHORS�DQG�DSSO\�QHZ�SURGXFWLRQ�V\VWHPV�RU�SUR�GXFH�QHZ�SURGXFWV
>��� ([SDQVLRQ�RI�PDUNHW�VKDUH@
$FFRXQWLQJ�0HDVXUHV�RI�3HUIRUPDQFH��$03���� 7KH�%8�PDQDJHU
V�DELOLW\�QRW�WR�H[FHHG�WRWDO�FRVWV�� 5HWXUQ�RQ�6DOHV��526��� $GKHUHQFH�WR�WKH�OLQH�LWHPV�VSHFLILHG�LQ�WKH�EXGJHW��� 1HW�SURILW��H[FOXGLQJ�FRUSRUDWH�RYHUKHDG�DOORFDWLRQV��� 1HW�SURILW��LQFOXGLQJ�FRUSRUDWH�RYHUKHDG�DOORFDWLRQV��� &KDQJH�LQ�QHW�RU�JURVV�SURILW
>�� 5HWXUQ�RQ�,QYHVWPHQW��52,�@>��� 5HVLGXDO�,QFRPH��5,�@
6RIW�0HDVXUHV�RI�3HUIRUPDQFH��603���� 7KH�%8�PDQDJHU
V�FDSDFLW\�WR�PRWLYDWH�KLV�SHRSOH��� 7KH�%8�PDQDJHU
V�HIIRUWV��� 4XDOLW\�RI�%8�PDQDJHU
V�UHODWLRQV�ZLWK�KLV�VXERUGLQDWHV
>�� 7KH�PDQDJHU
V�FDSDFLW\�LQ�H[SODLQLQJ�RUJDQL]DWLRQDO�REMHFWLYHV�WR�KLV�SHRSOH@
1RWH�WR�WKLV�DSSHQGL[�� WKH�FDWHJRU\�KHDGLQJV�ZHUH�QRW�LQFOXGHG�LQ�WKH�RULJLQDO�YHUVLRQ�RI�WKLV�LQVWUXPHQW� WKH�LWHP�QXPEHUV�LQGLFDWH�WKH�LWHP
V�SRVLWLRQ�LQ�WKH�TXHVWLRQQDLUH� WKH�TXHVWLRQQDLUH�LWHPV�EHWZHHQ�VTXDUH�EUDFNHWV�ZHUH�QRW�XVHG�LQ�VXEVHTXHQW�DQDO\VHV
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5HIHUHQFHV$QGHUVRQ��(�:���)RUQHOO��&���	�/HKPDQQ��'�5� ��������&XVWRPHU�VDWLVIDFWLRQ��PDUNHW�VKDUH�DQGSURILWDELOLW\��)LQGLQJV�IURP�6ZHGHQ��-RXUQDO�RI�0DUNHWLQJ�����-XO\���������$QGHUVRQ��(�:���)RUQHOO��&���	�5XVW��5����������&XVWRPHU�VDWLVIDFWLRQ��SURGXFWLYLW\�DQG�SURILW�DELOLW\��'LIIHUHQFHV�EHWZHHQ�JRRGV�DQG�VHUYLFHV��0DUNHWLQJ�6FLHQFH�����������������$UJ\ULV��&����������7KH�,PSDFW�RI�%XGJHWV�RQ�3HRSOH���&RUQHOO�8QLYHUVLW\��86$�%DQNHU��5�'���.RQVWDQV��&���	�0DVKUXZDOD��5���������$XJXVW���������������$�FRQWH[WXDO�VWXG\RI�OLQNV�EHWZHHQ�HPSOR\HH�VDWLVIDFWLRQ��HPSOR\HH�WXUQRYHU��FXVWRPHU�VDWLVIDFWLRQ�DQGILQDQFLDO�SHUIRUPDQFH� 3DSHU�SUHVHQWHG�DW�WKH�$$$�$QQXDO�&RQIHUHQFH��3KLODGHOSKLD�%DQNHU��5�'���/HH��6��<���3RWWHU��*���	�6ULQLYDVDQ��'����������&RQWH[WXDO�$QDO\VLV�RI�3HUIRUP�DQFH�,PSDFWV�RI�2XWFRPH�EDVHG�,QFHQWLYH�&RPSHQVDWLRQ��$FDGHP\�RI�0DQDJHPHQW-RXUQDO�����������������%HKQ��%�.���	�5LOH\��5�$����������8VLQJ�QRQ�ILQDQFLDO�LQIRUPDWLRQ�WR�SUHGLFW�ILQDQFLDO�SHUIRUP�DQFH��WKH�FDVH�RI�WKH�86�DLUOLQH�LQGXVWU\��-RXUQDO�RI�$FFRXQWLQJ��$XGLWLQJ�	�)LQDQFH��������������%RRG��5�3� ��������$DQGHHOKRXGHUZDDUGH LQ�VWUDWHJLVFK SHUVSHFWLHI��7LMGVFKULIW )LQDQFLHHO 0DQ�DJHPHQW��1U�����PHL�MXQL�%URPZLFK��0���	�%KLPDQL��$����������0DQDJHPHQW�$FFRXQWLQJ��(YROXWLRQ�QRW�5HYROXWLRQ�/RQGRQ��7KH�&KDUWHUHG�,QVWLWXWH�RI�0DQDJHPHQW�$FFRXQWDQWV�&,0$�%URZQHOO��3����������7KH�5ROH�RI�$FFRXQWLQJ�'DWD�LQ�3HUIRUPDQFH�(YDOXDWLRQ��-RXUQDO�RI�$F�FRXQWLQJ�5HVHDUFK��9RO������1U�����������%URZQHOO��3���+LUVW��0����������5HOLDQFH�RQ�$FFRXQWLQJ�,QIRUPDWLRQ��%XGJHWDU\�3DUWLFLSDWLRQDQG�7DVN��-RXUQDO�RI�$FFRXQWLQJ�5HVHDUFK��9RO������1U�������������%UXQV��:�-���-U���	�0F.LQQRQ��6�0����������,QIRUPDWLRQ�DQG�0DQDJHUV��$�)LHOG�6WXG\��-RXUQDORI�0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK������������%U\DQW��/���-RQHV��'���	�:LGHQHU��6�.���������$XJXVW���������������7KH�%DODQFHG�6FRUHFDUG��$&URVV�VHFWLRQDO�,QYHVWLJDWLRQ�RI�/HDG�/DJ�5HODWLRQV� 3DSHU�SUHVHQWHG�DW�WKH�$$$�$Q�QXDO�&RQIHUHQFH��3KLODGHOSKLD�%XVKPDQ��5�0���,QGMHMLNLDQ��5�-���	�6PLWK��$����������$JJUHJDWH�3HUIRUPDQFH�0HDVXUHV�LQ%XVLQHVV�8QLW�0DQDJHU�&RPSHQVDWLRQ��7KH�5ROH�RI�,QWUDILUP�,QWHUGHSHQGHQFLHV��-RXU�QDO�RI�$FFRXQWLQJ�5HVHDUFK�����VXSSOHPHQW�����������&KHQKDOO��5�+���	�0RUULV��'����������7KH�LPSDFW�RI�VWUXFWXUH��HQYLURQPHQW��DQG�LQWHUGHSHQGHQFHRQ�WKH�SHUFHLYHG�XVHIXOQHVV�RI�PDQDJHPHQW�DFFRXQWLQJ�V\VWHPV��7KH�$FFRXQWLQJ�5H�YLHZ��������-DQXDU\���������'HPLUDJ��,���	�7\OHFRWH��$����������6KRUW�WHUP�SHUIRUPDQFH�SUHVVXUHV�RQ�%ULWLVK�DQG�6FDQGLQD�YLDQ�ILUPV��&DVH�6WXGLHV��(XURSHDQ�0DQDJHPHQW�-RXUQDO�����������������'HPLUDJ��,�6����������$VVHVVLQJ�VKRUW�WHUP�SUHFHSWLRQV�RI�JURXS�ILQDQFH�GLUHFWRUV�RI�8.�FRPSD�QLHV��%ULWLVK�$FFRXQWLQJ�5HYLHZ��������������'HPLUDJ��,�6���(G������������&RUSRUDWH�*RYHUQDQFH��$FFRXQWDELOLW\��DQG�3UHVVXUHV�WR�3HUIRUP�$Q�,QWHUQDWLRQDO�6WXG\ ��9RO������6WDPIRUG�/RQGRQ��-$,�3UHVV�'UHVQHU��0���	�;X��.����������&XVWRPHU�VHUYLFH��FXVWRPHU�VDWLVIDFWLRQ�DQG�FRUSRUDWH�SHUIRUP�DQFH�LQ�WKH�VHUYLFH�VHFWRU��-RXUQDO�RI�%XVLQHVV�/RJLVWLFV�'UXU\��&���7D\OHV��0����������,VVXHV�DULVLQJ�IURP�VXUYH\V�RI�PDQDJHPHQW�DFFRXQWLQJ�SUDFWLFH�0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK��9RO�����1R�������������(FFOHV��5�*����������7KH�3HUIRUPDQFH�0HDVXUHPHQW�0DQLIHVWR��+DUYDUG�%XVLQHVV�5H�YLHZ�-DQXDU\�)HEUXDU\�����������
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(PPDQXHO��&���2WOH\��'���	�0HUFKDQW��.���(GV������������$FFRXQWLQJ�IRU�0DQDJHPHQW�&RQWURO���HG����/RQGRQ��&KDSPDQ�DQG�+DOO�(XVNH��.�-���/HEDV��0�-���	�0F1DLU��&�-� ��������3HUIRUPDQFH�PDQDJHPHQW�LQ�DQ�LQWHUQDWLRQDOVHWWLQJ��0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK����������������*RUGRQ��/�$���	�1DUD\DQDQ��9�.����������0DQDJHPHQW�$FFRXQWLQJ�6\VWHPV��3HUFHLYHG�(QYL�URQPHQWDO�8QFHUWDLQF\ DQG�2UJDQL]DWLRQ�6WUXFWXUH��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6R�FLHW\��������������*RYLQGDUDMDQ��9���	�)LVKHU��-����������6WUDWHJ\��&RQWURO�6\VWHPV��DQG�5HVRXUFH�6KDULQJ��(IIHFWVRQ�%XVLQHVV�8QLW�3HUIRUPDQFH��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO�����������������*RYLQGDUDMDQ��9���	�*XSWD��$�.����������/LQNLQJ�FRQWURO�V\VWHPV�WR�EXVLQHVV�XQLW�VWUDWHJ\��LP�SDFW�RQ�SHUIRUPDQFH��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\���������������*XSWD��$�.���	�*RYLQGDUDMDQ��9����������%XVLQHVV�8QLW�6WUDWHJ\��0DQDJHULDO�&KDUDFWHULVWLFV�DQG�%XVLQHVV�8QLW�(IIHFWLYHQHVV�DW�6WUDWHJ\�,PSOHPHQWDWLRQ��$FDGHP\�RI�0DQDJHPHQW-RXUQDO���������������+HQGHUVRQ��%�'� ��������3HUVSHFWLYHV�RQ�WKH�SURGXFW�SRUWIROLR��%RVWRQ��0DVV���%RVWRQ�&RQVXOW�LQJ�*URXS�+LUVW��0�.����������5HOLDQFH�RQ�$FFRXQWLQJ�3HUIRUPDQFH�0HDVXUHV��-RXUQDO�RI�$FFRXQWLQJ�5H�VHDUFK��$XWXPQ����������+RSZRRG��$�*����������$Q�(PSLULFDO�6WXG\�RI�WKH�5ROH�RI�$FFRXQWLQJ�'DWD�LQ�3HUIRUPDQFH(YDOXDWLRQ��-RXUQDO�RI�$FFRXQWLQJ�5HVHDUFK�6XSSOHPHQW�����������,WWQHU��&�'���	�/DUFNHU��'�)����������7RWDO�TXDOLW\�PDQDJHPHQW�DQG�WKH�FKRLFH�RI�LQIRUPDWLRQDQG�UHZDUG�V\VWHPV��-RXUQDO�RI�$FFRXQWLQJ�5HVHDUFK�����VXSSOHPHQW��������,WWQHU��&�'���	�/DUFNHU��'�)�������D���$UH�1RQILQDQFLDO�0HDVXUHV�/HDGLQJ�,QGLFDWRUV�RI�)LQDQ�FLDO�3HUIRUPDQFH"�$Q�$QDO\VLV�RI�&XVWRPHU�6DWLVIDFWLRQ��-RXUQDO�RI�$FFRXQWLQJ�5H�VHDUFK�����6XSSOHPHQW��������,WWQHU��&�'���	�/DUFNHU��'�)�������E���,QQRYDWLRQV�LQ�3HUIRUPDQFH�0HDVXUHPHQW��7UHQGV�DQG�5H�VHDUFK�,PSOLFDWLRQV��-RXUQDO�RI�0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK��������������-RKQVRQ��+�7����������0DQDJHPHQW�$FFRXQWLQJ�LQ�DQ�(DUO\�0XOWLGLYLVLRQDO�2UJDQL]DWLRQ���%XVL�QHVV�+LVWRU\�5HYLHZ��:LQWHU����������.DSODQ��5�6���	�1RUWRQ��'�3� ��������7KH�%DODQFHG�6FRUHFDUG���0HDVXUHV�WKDW�GULYH�SHUIRUP�DQFH��+DUYDUG�%XVLQHVV�5HYLHZ�-DQXDU\�)HEUXDU\���������.DSODQ��5�6���	�1RUWRQ��'�3� ��������3XWWLQJ�WKH�EDODQFHG�VFRUHFDUG�WR�ZRUN��+DUYDUG�%XVLQHVV5HYLHZ�6HSWHPEHU�2FWREHU�����������.DSODQ��5�6���	�1RUWRQ��'�3� �����D���7KH�%DODQFHG�6FRUHFDUG��%RVWRQ��+DUYDUG�%XVLQHVV3UHVV�.DSODQ��5�6���	�1RUWRQ��'�3� �����E���8VLQJ�WKH�%DODQFHG�6FRUHFDUG�DV�D�VWUDWHJLF�PDQDJHPHQWV\VWHP��+DUYDUG�%XVLQHVV�5HYLHZ�-DQXDU\�)HEUXDU\���������.KDQGZDOOD��3����������7KH�(IIHFWV�RI�'LIIHUHQW�7\SHV�RI�&RPSHWLWLRQ�RI�WKH�8VH�RI�0DQDJH�PHQW�&RQWUROV��-RXUQDO�RI�$FFRXQWLQJ�5HVHDUFK�$XWXPQ�����������.KDQGZDOOD��3�1����������'HVLJQ�RI�RUJDQL]DWLRQV���+DUFRXUW�%UDFH�-RYDQRYLFK��1HZ�<RUN�/LQJOH��-�+���	�6FKLHPDQQ��:�$� ��������)URP�%DODQFHG�6FRUHFDUG�WR�6WUDWHJLF�*DXJHV��LV0HDVXUHPHQW�:RUWK�,W"�0DQDJHPHQW�5HYLHZ�0DUFK���������/\QFK��5�/���	�&URVV��.�)����������0HDVXUH�8S��<DUGVWLFNV�IRU�&RQWLQXRXV�,PSURYHPHQW���%DVLO%ODFNZHOO�/\QFK��5�/���	�&URVV��.�)����������0HDVXUH�8S��+RZ�WR�PHDVXUH�&RUSRUDWH�3HUIRUPDQFH ���QGHG����&DPEULGJH��86$��%DVLO�%ODFNZHOO�%XVLQHVV�
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0DKRQH\��7�$���-HUGHH��7�+���&DUUROO��6�-����������'HYHORSPHQW�RI�0DQDJHULDO�3HUIRUPDQFH��$5HVHDUFK�$SSURDFK���&LQFLQQDWL��6RXWK�:HVWHUQ�3XEOLVKLQJ�&R���86$�0DKRQH\��7�$���-HUGHH��7�+���&DUUROO��6�-����������7KH�-REV�RI�0DQDJHPHQW��,QGXVWULDO�5HOD�WLRQV��)HEUXDU\���������0DOLQD��0�$���	�6HOWR��)�+���������$XJXVW���������&RPPXQLFDWLQJ�DQG�&RQWUROOLQJ�6WUDWHJ\�DQ�HPSLULFDO�VWXG\�RI�WKH�HIIHFWLYHQHVV�RI�WKH�%DODQFHG�6FRUHFDUG� 3DSHU�SUHVHQWHG�DWWKH�$$$�$QQXDO�&RQIHUHQFH��3KLODGHOSKLD�0F.LQQRQ��6�0���	�%UXQV��:�-����������7KH�,QIRUPDWLRQ�0RVDLF��+RZ�PDQDJHUV�JHW�WKH�LQIRU�PDWLRQ�WKH\�UHDOO\�QHHG��%RVWRQ��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�0F.LQQRQ��6�0���	�%UXQV��:�-���-U����������0DQDJHPHQW�,QIRUPDWLRQ�DQG�$FFRXQWLQJ�,QIRUPD�WLRQ��:KDW�GR�0DQDJHUV�ZDQW�"�$GYDQFHV�LQ�0DQDJHPHQW�$FFRXQWLQJ�����������0F1DLU��&�-���/\QFK��5�/���	�&URVV��.�)����������'R�)LQDQFLDO�DQG�1RQILQDQFLDO�3HUIRUPDQFH0HDVXUHV�KDYH�WR�$JUHH�"�0DQDJHPHQW�$FFRXQWLQJ�1RYHPEHU���������0HUFKDQW��.�$�������D���&RQWURO�LQ�%XVLQHVV�2UJDQL]DWLRQV��86$��%DOOLQJHU�0HUFKDQW��.�$�������E���2UJDQL]DWLRQDO�FRQWUROV�DQG�'LVFUHWLRQDU\�3URJUDP�'HFLVLRQ�0DNLQJ��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\��������0HUFKDQW��.�$����������7KH�HIIHFWV�RI�ILQDQFLDO�FRQWUROV�RQ�GDWD�PDQLSXODWLRQ�DQG�PDQDJHPHQWP\RSLD��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\�����������������0HUFKDQW��.�$����������0RGHUQ�0DQDJHPHQW�&RQWURO�6\VWHPV��7H[W�	�&DVHV��/RQGRQ��3UHQWLFH�+DOO�,QWHUQDWLRQDO�0HUFKDQW��.�$���	�5RFNQHVV��-����������7KH�(WKLFV�RI�0DQDJLQJ�(DUQLQJV��DQ�HPSLULFDO�LQYHVWL�JDWLRQ��-RXUQDO�RI�$FFRXQWLQJ�DQG�3XEOLF�3ROLF\������������0LD��/���	�&KHQKDOO��5����������7KH�XVHIXOQHVV�RI�0DQDJHPHQW�$FFRXQWLQJ�6\VWHPV��)XQFWLRQDO'LIIHUHQWLDWLRQ�DQG�0DQDJHULDO�(IIHFWLYHQHVV��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\����-DQXDU\��������0LOHV��5�(���	�6QRZ��&�&����������2UJDQLVDWLRQDO 6WUDWHJ\��6WUXFWXUH��DQG�3URFHVV��1HZ�<RUN�0F*UDZ�+LOO�1DQQL��$�-���-U���'L[RQ��-�5���	�9ROOPDQ��7�(����������,QWHJUDWHG�3HUIRUPDQFH�0HDVXUHPHQW�0DQDJHPHQW�$FFRXQWLQJ�WR�6XSSRUW�WKH�1HZ�0DQXIDFWXULQJ�5HDOLWLHV��-RXUQDO�RI�0DQ�DJHPHQW�$FFRXQWLQJ�5HVHDUFK����)DOO��������1XQQDOO\��-�&����������3V\FKRPHWULF�7KHRU\���0F*UDZ�+LOO��1HZ�<RUN�2WOH\��'�7� ��������%XGJHW�8VH�DQG�0DQDJHULDO�3HUIRUPDQFH��-RXUQDO�RI�$FFRXQWLQJ�5H�VHDUFK�6SULQJ�����������2XFKL��:�*����������0DUNHWV��%XUHDXFUDFLHV��DQG�&ODQV��$GPLQLVWUDWLYH�6FLHQFH�4XDUWHUO\����9�����������2XFKL��:�*���0DJXLUH��0�$� ��������2UJDQL]DWLRQDO�&RQWURO��7ZR�)XQFWLRQV��$GPLQLVWUDWLYH6FLHQFH�4XDUWHUO\��9RO������GHFHPEHU����������3HWHUV��7����������7KULYLQJ�RQ�&KDRV�3RUWHU��0�(����������&RPSHWLWLYH�$GYDQWDJH��&UHDWLQJ�DQG�6XVWDLQLQJ�6XSHULRU�3HUIRUPDQFH�1HZ�<RUN��7KH�)UHH�3UHVV�5HHV��:���	�6XWFOLIIH��&����������4XDQWLWDWLYH�1RQ�ILQDQFLDO�,QIRUPDWLRQ�DQG�,QFRPH�0HDVXUHV�7KH�&DVH�RI�/RQJ�7HUP�&RQVWUDFWV��-RXUQDO�RI�%XVLQHVV�)LQDQFH�DQG�$FFRXQWLQJ�������$SULO�����������6FKHIF]\N��0����������2SHUDWLRQDO�SHUIRUPDQFH�RI�DLUOLQHV��DQ�H[WHQVLRQ�RI�WUDGLWLRQDO�PHDVXUH�PHQW�SDUDGLJPV��6WUDWHJLF�0DQDJHPHQW�-RXUQDO��������������
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6FKLII��$���	�+RIIPDQ��/�5����������$Q�H[SORUDWLRQ�RI�WKH�XVH�RI�ILQDQFLDO�DQG�QRQILQDQFLDOPHDVXUHV�RI�SHUIRUPDQFH�E\�H[HFXWLYHV�LQ�D�VHUYLFH�RUJDQL]DWLRQ��%HKDYLRUDO�5HVHDUFKLQ�$FFRXQWLQJ�������������6LPRQV��5����������/HYHUV�RI�&RQWURO��+RZ�PDQDJHUV�XVH�LQQRYDWLYH�FRQWURO�V\VWHPV�WR�GULYHVWUDWHJLF�UHQHZDO��%RVWRQ��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�6LPRQV��5����������3HUIRUPDQFH�0HDVXUHPHQW�	�&RQWURO�6\VWHPV�IRU�,PSOHPHQWLQJ�6WUDWHJ\�8SSHU�6DGGOH�5LYHU��1HZ�-HUVH\��3UHQWLFH�+DOO�6LQJOHWRQ�*UHHQ��%����������,I�LW�0DWWHUV��0HDVXUH�,W��1RQ�ILQDQFLDO�SHUIRUPDQFHV�LQGLFDWRUV�$FFRXQWDQF\�0D\���������6ORDQ��$�3� ��������0\�<HDUV�ZLWK�*HQHUDO�0RWRUV���7KH�/LEUDU\�RI�0DQDJHPHQW�&ODVVLFV��/RQ�GRQ�6WHGH��:�$�9�G���&KRZ��&�:���	�/LQ��7�:����������'HWHUPLQDQWV��FKDUDFWHULVWLFV��DQG�RXW�FRPHV�RI�LQWHJUDWHG�SHUIRUPDQFH�PHDVXUHPHQW�V\VWHPV� 8QSXEOLVKHG�SDSHU��8QLYHUVLW\RI�6RXWKHUQ�&DOLIRUQLD�6DQ�'LHJR�6WDWH�8QLYHUVLW\�6WLYHUV��%�3���&RYLQ��7�-���+DOO��1���	�6PDOW��6����������+RZ�QRQILUQDQFLDO�SHUIRUPDQFH�PHDV�XUHV�DUH�XVHG��0DQDJHPHQW�$FFRXQWLQJ�����)HEUXDU\���������8GSD��6�&����������%RRN�UHYLHZ�RI�5REHUW�6��.DSODQ�DQG�'DYLG�3��1RUWRQ��7KH�%DODQFHG�6FRUH�FDUG��7KH�$FFRXQWLQJ�5HYLHZ��������-DQXDU\�����������:LOVRQ��5�0�6����������6WUDWHJLF�0DQDJHPHQW�$FFRXQWLQJ��,Q�'��$VKWRQ�	�7��+RSSHU�	�5��:�6FDSHQV��(GV����,VVXHV�LQ�0DQDJHPHQW�$FFRXQWLQJ �SS��SS�����������/RQGRQ��3UHQWLFH�+DOO�<RVKLNDZD��7���,QQHV��-���0LWFKHOO��)���	�7DQDND��0����������&RQWHPSRUDU\�&RVW�0DQDJHPHQW�/RQGRQ��&KDSPDQ�	�+DOO�=LHWKDPO��9�$���%HUU\��/�/���	�3DUDVXUDPDQ��$����������7KH�%HKDYLRUDO�&RQVHTXHQFHV�RI�6HUY�LFH�4XDOLW\��-RXUQDO�RI�0DUNHWLQJ�����$SULO���������
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1RWHV
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