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7KH�FRQGLWLRQ�RI�FRQWUDFWRU�VHUYLFHV�GHYHORSPHQW�WR�GHFUHDVH��JOREDO�HFRQRPLF�LPSDFW��DQG�WKH�LQGLFDWLRQ�

RI�ORZHU�FDSDFLW\�DQG�FRPSHWLWLYH�SRZHU�RI�FRQVWUXFWLRQ�VHUYLFHV�RU�FRQWUDFWRU�LQ�JOREDO�PDUNHW�DUH�FDXVHG�E\�WKH�
OLPLWDWLRQ� � RI� VWUDWHJLF� SODQQLQJ� DSSOLHG� E\� WKH� QDWLRQDO� FRQWUDFWRU� LQGXVWULHV� LQ� IRUPXODWLQJ� FRPSDQ\¶V� EXVLQHVV�
VWUDWHJLHV�� 7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� HVWDEOLVK� WKH� VXLWDEOH� EXVLQHVV� VWUDWHJ\�PRGHOOLQJ� IRU� FRQWUDFWRU�
LQGXVWU\�LQ�,QGRQHVLD��7KH�DQDO\VLV�PHWKRG�DSSOLHG�LV�IDFWRU�DQDO\VLV��6LQFH�RQH�RI�WKH�SXUSRVHV�RI�FRQVWUXFWLRQ�
EXVLQHVV�UHIHUV�WR�D�SURILW�RULHQWHG�EXVLQHVV��WKHUHIRUH��WKLV�UHVHDUFK�ZLOO�DSSO\�WKH����IRXU��%6&��%DODQFH�6FRUH�
&DUG��PRGHO�SHUVSHFWLYHV�FRPELQHG�ZLWK�WKH�'DYLG¶V�PRGHO��7KH�VDPSOHV�RI�WKH�UHVHDUFK�DUH�WKRVH�FRQWUDFWRUV�RI�
�� DQG� �� JUDGHV�� 4XHVWLRQQDLUH� LV� DSSOLHG� IRU� GDWD� FROOHFWLQJ�PHWKRG�� 'DWD� REWDLQHG� UHVXOWV� ZLOO� EH� DSSOLHG� WR�
GHWHUPLQH�WKH�FRPSDQ\¶V�SRVLWLRQ�DQG�FRQGLWLRQ�E\�IDFWRU�DQDO\VLV�DW���SHUVSHFWLYHV��QDPHO\�FXVWRPHUV��ILQDQFH��
EXVLQHVV�SURFHVVHV��OHDUQLQJ�DQG�JURZWK��7KH�GDWD�UHVXOWV�ZLOO�EH�DSSOLHG�WR�DQDO\VH�WKH�FRPSDQ\¶V�SRVLWLRQ�DQG�
FRQGLWLRQ�DV�DQ� LQSXW�VWDJH� WR�HVWDEOLVK�,)(��()(��&3�PDWUL[HV��7KH�PDWUL[�RI� LQSXW�VWDJH�ZLOO�EH�DSSOLHG�WR�WKH�
QH[W�DQDO\VLV�DW�PDWFKLQJ�VWDJH��7KLV�VWDJH�SURGXFHV�72:6��63$&(��%&*��,(��DQG�*6�PDWUL[HV�E\�DQDO\VLQJ�
WKH�ORDGLQJ�IDFWRU�ZLWK�IDFWRU�DQDO\VLV��7KH�VDLG�IDFWRU�DQDO\VLV�UHVXOWV�ZLOO�IXUWKHU�HVWDEOLVK�WKH�4630�PDWUL[��7KLV�
PDWUL[�ZLOO�HVWDEOLVK�WKH�EXVLQHVV�VWUDWHJ\��7KLV�EXVLQHVV�VWUDWHJ\�VHOHFWLRQ�ZLOO�EHFRPH�WKH�REMHFWLYH�VWUDWHJ\�WR�
EH�DSSOLHG�E\�WKH�FRQWUDFWRU�LQ�RSHUDWLQJ�WKH�FRPSDQ\¶V�DFWLYLWLHV�LQWR�LWV�DFFRXQWDEOH�SURMHFWV��%DVHG�RQ�WKH�UHDO�
FDVH�SHUIRUPHG�LQ�RQH�RI�WKH�QDWLRQDO�FRQVWUXFWLQJ�FRPSDQLHV��LW�LV�FRQFOXGHG�WKDW�WKH�VXLWDEOH�VWUDWHJLF�PRGHO�LV�
WKH�DOOLDQFH�VWUDWHJLF�PRGHO���

�
.H\�ZRUGV��VWUDWHJLF�PDQDJHPHQW��%6&��EXVLQHVV�VWUDWHJ\��IDFWRU�DQDO\VLV�
�
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�
7KH�WLJKWHU�QDWLRQDO�FRQWUDFWRU¶V�FRPSHWLWLRQ��WKH�VWLOO�OLPLWHG�GRPHVWLF�PDUNHW�VKDUHV��WKH�FXUUHQW�DQG�QH[W�

\HDUV�FRQGLWLRQ��WKH�JOREDOO\�RSHQHG�,QGRQHVLDQ�FRQVWUXFWLRQ�PDUNHW�FRQGLWLRQ��WKH�PRUH�FRPSHWLWRUV��WKH�WKLQQHU�
SURILW�� DQG� WKH�PRUH� FULWLFDO� SDUWQHUV�PDNH� HDFK� FRQWUDFWRU�PXVW� VWURQJO\� VWUXJJOH� WR� FRQVLGHU� LWV� FRPSHWLWLYH�
DGYDQWDJH�� &XUUHQWO\�� WKHUH� DUH� YDULRXV� FRQWUDFWRUV� LQ� ,QGRQHVLD�� DQG� FRYHU� RI�PRUH� WKDQ��������� FRPSDQLHV�
UHJLVWHUHG�LQ�WKH�/3-.��2XW�RI�WKHVH�WRWDO�ODUJH�QXPEHU�FRPSDQLHV��RQO\�DSSUR[LPDWHO\�RI���������DUH�FODVVLILHG�
DV�PLGGOH��DQG�VPDOO��VFDOH� �FRQVWUXFWLRQ�VHUYLFH�FRPSDQLHV� ��������RXW�RI� WKH� WRWDO�&RQVWUXFWLRQ�FRPSDQLHV���
7KH�ELJ�VFDOH�FRPSDQLHV��LQFOXGLQJ�WKH�%801¶V��6WDWH�2ZQHG�&RPSDQ\��FRQWUDFWRUV��DUH�DSSUR[LPDWHO\�RI�����
�/3-.���������7KHVH�FRPSDQLHV�DUH�H[SHFWHG�WR�KDYH�KLJKHU�FRPSHWLWLYH�SRZHU��WKXV�DUH�UHOLDEOH�WR�SHUIRUP�WKH�
ODUJH�VFDOH��FRPSOH[��DQG�ORQJ�WHUP�QDWLRQDO�FRQVWUXFWLRQ�SURMHFWV���

&RPSHWLWLYH�SRZHU�ZLOO�QRW�EH�LUUHVSHFWLYH�IURP��LWV�DIIHFWLQJ�IDFWRUV��QDPHO\�WKRVH�RI�LQWHUQDO�DQG�H[WHUQDO�
RQHV�� 7KH� LQWHUQDO� IDFWRUV� LOOXVWUDWH� FRQWUDFWRU¶V� VXSHULRULW\� DQG� ZHDNQHVV�� :KLOH� H[WHUQDO� IDFWRUV� UHIHU� WR�
RSSRUWXQLW\�DQG�FKDOOHQJH�LQ�ZKLFK�PXVW�EH�HQFRXQWHUHG�E\�WKH�FRQWUDFWRU��+DPHUPHVK�������LQ�6XEUDPRQLDP�
DQG�.ULVKQDQNXWW\�������������DV�VKRZQ�LQ�)LJXUH�������
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&RPSDQ\¶V�VWUHQJWK�

DQG�ZHDNQHVV�

9DOXHV�DGKHUHG�E\�NH\�
H[HFXWLYHV�

,QGXVWULDO�

RSSRUWXQLW\�	�WKUHDW�

�

&RPPXQLW\¶V�KRSH�
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%\�NHHS�FRQVLGHULQJ�WKH�H[WHUQDO�DQG�LQWHUQDO�FRQGLWLRQV�LQIOXHQFLQJ�WKH�FRPSDQ\��WKH�FRPSDQ\��PD\�WDNH�
WKH�SRVLWLRQ�RI�LWV�FRQGLWLRQ�DJDLQVW�WKH�FRPSHWLWRUV��$FWXDOO\�LV�KRZ�WKH�FRPSDQ\�PD\�DFFXUDWHO\�WDNH�WKH�SRVLWLRQ�
RI�LWV�FRQGLWLRQ��DQG�ZKDW�WKH�DFFXUDWH�VWUDWHJ\�LV��7KHUHIRUH��EXVLQHVV�VWUDWHJLF�PRGHO�LV�VLJQLILFDQQWO\�UHTXLUHG���

�
6WUDWHJLF�PDQDJHPHQW��
6WUDWHJLF� PDQDJHPHQW� LV� GLIIHUHQW� IURP� VWUDWHJLF� SODQQLQJ�� LQ� ZKLFK� SRSXODU� LQ� ����¶V� XS� WR� ����¶V��

6WUDWHJLF�PDQDJHPHQW�FRYHUV�WKUHH�VWDJHV��QDPHO\��IRUPXODWLQJ�� LPSOHPHQWLQJ��DQG�HYDOXDWLQJ�VWDJHV��ZKHUHDV�
VWUDWHJLF�SODQQLQJ�LV�RQO\�OLPLWHG�WR�VWUDWHJLF�IRUPXODWLRQ��'DYLG����������GHILQHV�VWUDWHJLF�PDQDJHPHQW�DV��³WKH�DUW�
DQG�VFLHQFH�RI�IRUPXODWLQJ��LPSOHPHQWLQJ�DQG�HYDOXDWLQJ�FURVV�IXQFWLRQDO�GHFLVLRQV�WKDW�HQDEOH�DQ�RUJDQL]DWLRQ�WR�
DFKLHYH�LWV�REMHFWLYHV� �́7KH�UHODWLYH�VLPLODU�GHILQLWLRQ�DOVR�IRXQG�LQ�VRPH�RWKHU�UHIHUHQFHV��VXFK�DV�LQ�7KRPSVRQ�
DQG�6WULFWODQG�����������'HILQLWLRQ�RI�VWUDWHJ\�LV�FRQYH\HG�E\�VRPH�H[SHUWV��'DYLG��������+DPHO�DQG�3UDKDODG�LQ�
*LEVRQ��������DQG�*UDQW��5�0���������� LQ�ZKLFK�HVVHQWLDOO\�UHIHU� WR�DQ\�PHDQV�WR�DFKLHYH�JRDO��7KXV��VWUDWHJLF�
SODQQLQJ� DOPRVW� DOZD\V� VWDUWHG� ZLWK� ³ZKDW� PD\� EH� KDSSHQHG´�� QRW� IURP� ³ZKDW� KDSSHQHG´�� 7KH� QHZ� PDUNHW�
LQQRYDWLQJ�DFFHOHUDWLRQ��DQG�FRQVXPHUV¶�SDWWHUQ�FKDQJH�UHTXLUH�FRUH�FRPSHWHQFLHV��7KH�FRPSDQ\�QHHGV�WR�ILQG�
WKHVH� FRUH� FRPSHWHQFLHV� LQ� LWV� SHUIRUPHG� EXVLQHVV�´� 7KHUH� DUH� YDULRXV� SRSXODU� � VWUDWHJLF� IRUPXODWLRQ�PRGHOV�
IRXQG� LQ� VWUDWHJLF� PDQDJHPHQW� VFLHQFH�� LQFOXGLQJ� WKH� 'DYLG¶V� PRGHO� �������� .DUWDMD\D¶V� 0RGHO� ��������
7KRPSVRQ¶V�	�6WULFODQG¶V�0RGHO���������3HDUFH¶V�	�5RELQVRQ¶V�0RGHO� ��������0LQW]EHUJ¶V�0RGHO��HW�DO� ��������
7UHDF\� 	�:LHUVHPD� ��������:HHOHQ¶V� 	� +XQJHU¶V�0RGHO� �������� DQG� 3RUWHO¶V�0RGHO� �������� 6XFK�PRGHOV� DUH�
GHYHORSHG�DQG�PRVWO\� DSSOLHG� LQ�JHQHUDO� LQGXVWULHV�� RU� FRQVXPHU� JRRGV�FRPSDQLHV�� 7KLV� UHVHDUFK� DSSOLHV� WKH�
'DYLG¶V�PRGHO�XQGHU�WKH�UHDVRQ�WKDW�LW�KDV�FOHDU��DQG�PHDVXUHG�VHTXHQFHV���

�
'DYLG¶V�VWUDWHJLF�PRGHO��
$FFRUGLQJ� WR� WKH� 'DYLG¶V� FRQFHSW� �������� PDQDJHPHQW� VWUDWHJLF� SURFHVV� KDV� WKUHH� VWDJHV�� QDPHO\��

IRUPXODWLQJ��LPSOHPHQWLQJ�DQG�HYDOXDWLQJ�VWUDWHJLHV��DV�LOOXVWUDWHG�LQ�)LJXUH����,WV�VWUDWHJLF�IRUPXODWLRQ�IUDPHZRUN�
FRPSULVLQJ�RI��PLVVLRQ�DQG�YLVLRQ�IRUPXODWLRQ��RSSRUWXQLW\�DQG�FKDOOHQJH�LGHQWLILFDWLRQ��FRPSDQ\¶V�VXSHULRULW\�DQG�
ZHDNQHVV��DQG�ORQJ�WHUP�WDUJHW�GHWHUPLQDWLRQ���

�

�������������������������������)RUPXODWLQJ� � ����������������������,PSOHPHQWLQJ� � (YDOXDWLQJ�������
� � �������������������6WUDWHJ\� � � ������������6WUDWHJ\� ������� � 6WUDWHJ\��
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�

)LJ�����&RPSUHKHQVLYH�6WUDWHJLF�0DQDJHPHQW�0RGHO��'DYLG��������
� �
�
7KH�VDLG�VWUDWHJLF�DQDO\VLV�DQG� IRUPXODWLRQ�PDNH�XVH�DOO�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH� LQIRUPDWLRQ��ERWK�

IURP�FRPSDQ\¶V�LQWHUQDO�DQG�H[WHUQDO�VRXUFHV��DV�WKH�LQSXW�LQ�GHOLYHULQJ�DQDO\VLV�DQG�PDNLQJ�VXEMHFWLYH�GHFLVLRQ��
5RXJKO\� VSHDNLQJ�� VWUDWHJLF� IRUPXODWLQJ� WHFKQLTXHV� DQG� LWV� GHFLVLRQ� WDNLQJ� SURFHVVHV� DUH� GLYLGHG� LQWR� WKUHH�
VWDJHV� �'DYLG� ����������� LQWHJUDOO\� PDGH� LQWR� RQH� V\VWHPDWLF� VWUDWHJLF� IRUPXODWLQJ� IUDPHZRUN�� 7KH� VDLG�
IRUPXODWLQJ�SURFHVV�PD\�DSSO\�WKH�SURFHVVHV�DV�LQ�)LJXUH����
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72:6�
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0DWUL[�
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*6�
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� � � � � � 0$7&+,1*�
� � � � � � ����67$*(� ����������'(&,6,21�67$*(�
�������'$7$�	��������������������������,1387�67$*(�
� ����,1)250$7,21�

������������������
)HHG�EDFN�
�

)LJ�����'DYLG¶V�PRGHO�6WUDWHJLF�)RUPXODWLRQ�3URFHVV�
�
6WUDWHJLF�IRUPXODWLRQ�PHWKRG�DSSOLHG�LQ�'DYLG¶V�PRGHO�FRPSULVHG�RI�1LQH�W\SHV�RI�PDWUL[HV��QDPHO\�WKUHH�

PDWUL[HV� DW� LQSXW� VWDJH�� ILYH�PDWUL[HV� DW�PDWFKLQJ� VWDJH�� DQG� RQH�PDWUL[� DW� GHFLVLRQ� � VWDJH�� 6XFK� IRUPXODWLRQ�
PHWKRGV� KDYH� EHHQ� JHQHUDOO\� NQRZQ� LQ� YDULRXV� VWUDWHJLF� PDQDJHPHQW� OLWHUDWXUHV�� H[FHSW� RI� GHFLVLRQ� VWDJH�
PHWKRG�� QDPHO\� WKH�4XDQWLWDWLYH�6WUDWHJLF�3ODQQLQJ�0DWUL[� �4630�� LQ�ZKLFK� RQO\� IRXQG� LQ�'DYLG¶V�PRGHO�� 7KH�
SURSRVHG� VWUDWHJLHV� LQ� WKLV� PDWUL[� DW� WKH� DQDO\VLV� VWDJH� DUH� WHVWHG� DQG� VHOHFWHG� LQ� DFFRUGDQFH� ZLWK� WKH�
DWWUDFWLYHQHVV�VFRUH��$6���D�VWUDWHJ\�WRZDUGV�,)(�DQG�()(�0DWUL[�IDFWRUV���

5RXJKO\�VSHDNLQJ��VWUDWHJLF�IRUPXODWLQJ�WHFKQLTXHV�DQG�GHFLVLRQ�SURFHVVHV�LQ�'DYLG¶V�PRGHO�DUH�GLYLGHG�
LQWR�WKUHH�VWDJHV��'DYLG�������������LQ�ZKLFK�LQWHJUDOO\�PDGH�LQWR�RQH�V\VWHPDWLF�VWUDWHJLF�IRUPXODWLQJ�IUDPHZRUN�
DV�GHVFULEHG�LQ�)LJXUH����

�

67$*(����,1387�67$*(�

�
([WHUQDO�)DFWRU�(YDOXDWLRQ�������&RPSHWLWLYH�3URILOH����,QWHUQDO�)DFWRU�(YDOXDWLRQ�
������������()(�0DWUL[�����������������������������0DWUL[�������������������������,)(�0DWUL[��

�

67$*(����0$7&+,1*�67$*(�

�
�7KUHDWV�������������������6WUDWHJLF��������������%RVWRQ�
2SSRUWXQLWLHV����������3RVLWLRQ�DQG��������&RQVXOWLQJ�������������,QWHUQDO�����������*UDQG�

:HDNQHVVHV�������������$FWLRQ����������������*URXS������������������([WHUQDO�����������6WUDWHJ\�
6WUHQJWKV���������������(YDOXDWLRQ�����������%&*��0DWUL[���������,(��0DWUL[��������0DWUL[�
�72:6�0DWUL[�������63$&(��0DWUL[��
�

67$*(����'(&,6,21�67$*(�

�

4XDQWLWDWLYH�6WUDWHJLF�3ODQQLQJ�0DWUL[��4630��
�

�
)LJ�����)RUPXODWLQJ�6WUDWHJ\�RI�$QDO\WLFDO�)UDPH�:RUN��'DYLG������������

�
%DODQFH�VFRUHFDUG��%6&��FRQFHSW�
3HUIRUPDQFH�PHDVXULQJ�UHIHUV�WR�DQ�LPSRUWDQW�IDFWRU�IRU�WKH�FRPSDQ\��*HQHUDOO\�� WKH�FRPSDQ\�DVVHVVHV�

LWV� SHUIRUPDQFH� RQO\� LQ� LWV� ILQDQFLDO� IDFWRU�� QDPHO\� E\� WUDGLWLRQDO� DSSURDFK�� +RZHYHU�� FXUUHQWO\� WKH� WUDGLWLRQDO�
DSSURDFK�LV�FRQVLGHUHG�DV�QR�ORQJHU�DGHTXDWH� WR�DVVHV�WKH�FRPSDQ\¶V�SHUIRUPDQFH��$FFRUGLQJ�WR�.DSODQ�DQG�
1RUWRQ� ���������� %6&� LV� D� QHZ� IUDPHZRUN� WR� LQWHJUDWH� YDULRXV�PHDVXUHPHQW� JHQHUDWHG� IURP� WKH� FRPSDQ\¶V�
VWUDWHJ\��%6&�FRYHUV�VFRULQJ�DFWLYLW\�UHVXOWHG�E\�WKH�FRPSDQ\¶V�KLJK�PRWLYDWHG�SDUWLFLSDQWV��:KLOH�NHHS�UHJDUGLQJ�
WKH� VKRUW�WHUP� SHUIRUPDQFH�� QDPHO\� WKURXJK� ILQDQFLDO� SHUVSHFWLYH�� %6&� FOHDUO\� FRQYH\V� YDULRXV� PDWWHUV�
HQFRXUDJLQJ�WKH�DFKLHYHPHQW�RI�SHUIRUPDQFH��DQG�VXSHULRU�ORQJ�WHUP�SHUVSHFWLYH��.DSODQ�DQG�1RUWRQ�����������
GHVFULEH�WKDW�WKHUH�DUH���SHUVSHFWLYHV�LQ�%6&��QDPHO\��ILQDQFH��FXVWRPHU��LQWHUQDO�EXVLQHVV�SURFHVV��OHDUQLQJ�DQG�
JURZWK��)LJXUH������
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)LJ�����)RXU�%6&¶V�3HUVSHFWLYHV��.DSODQ	1RUWRQ����������
�

�
0$7(5,$/6�$1'�0(7+2'6��
�
$V�FRPH�WR�RXU�NQRZOHGJH��WKDW�D�FRQVWUXFWLRQ�FRPSDQ\�LV�DOPRVW�WKH�VDPH�ZLWK�WKH�RWKHU�PDQXIDFWXULQJ�

FRPSDQ\�� EXW� LW� RZQV� LWV�PDQDJHG� SURMHFWV�� ZKLOH� SURMHFW� UHIHU� WR� D� XQLTXH�PDWWHU�� KDYLQJ� OLPLWHG� WLPH��PXVW�
FRPSO\�ZLWK�WKH�GHVLJQ�VWDQGDUG��DQG�UHTXLUH�FRQWURO��HYDOXDWLRQ��DQG�PRQLWRULQJ�DW�HDFK�RI�LWV�DFWLYLW\�VWDJHV��7KH�
FRQFHSW� LQ� FRPSDQ\¶V� PDQDJHPHQW� WRZDUGV� LWV� PDQDJHG� FRQVWUXFWLRQ� SURMHFWV� KDV� QRW� EHHQ� VDWLVIDFWRULO\�
XQGHUVWRRG��DQG�DSSOLFDEOH�E\�WKRVH�FRQWUDFWRUV�LQ�,QGRQHVLD��VR�DV�UHVXOWLQJ�LQ�XQVXLWDEOH�VWUDWHJLF�GHFLVLRQV�DQG�
PD\�QRW�EH�SRVVLEO\�DSSOLHG� LQ�WKHLU�SURMHFWV�7KLV�UHVHDUFK� LV�H[SHFWHG� WR�JHQHUDWH�D�VWUDWHJLF�GHFLVLRQ�PRGHO��
7KH�UHVHDUFK�LV�SHUIRUPHG�E\�HPSLULFDO�GDWD�FROOHFWLQJ�DSSURDFK��DQG�RSLQLRQ�UHJDUGLQJ�WKH�ELJ�VFDOH�FRQWUDFWRUV¶�
SHUIRUPDQFH�IRU�VR�ORQJ�ZLWK�DOO�RI�WKHLU�FDSDELOLWLHV�LQ�PDQJLQJ�WKH�FRPSDQLHV��7KHUHIRUH��D�TXHVWLRQQDLUH�VHW�LV�
DSSOLHG� IRU� VXUYH\� DFWLYLWLHV�� 7KH� VXUYH\�ZDV�SHUIRUPHG�E\�GLVWULEXWLQJ�TXHVWLRQDLUHV� WR� WKH�FXUUHQWO\� H[LVWLQJ� ��
DQG���JUDGH�FRQWUDFWRUV�LQ�-DYD�DQG�-DNDUWD�DUHD��7R�DOORZ�VLPLODU�SHUFHSWLRQ�DQG�WHUP�RI�HDFK�UHVSRQGHQW��WKH�
VXUYH\� UHVXOWV� ZLOO� EH� VWUHQJKWHQHG� ZLWK� GLUHFW� DQG� LQGLUHFW� LQWHUYLHZ� �E\� SKRQH�� WR� ���� GLUHFWRUV� RI� ELJ� VFDOH�
FRQWUDFWRUV�LQ�-DYD�DQG�-DNDUWD�DUHD���

�
'HVLJQ�RI�6XUYH\�
$V� SDUW� RI� UHVHDUFK� PHWKRGRORJ\�� VXUYH\� LPSOHPHQWDWLRQ� EHFRPHV� YHU\� LPSRUWDQW� WR� EH� VDWLVIDFWRULO\�

SHUIRUPHG�� VLQFH� DQ\� FROOHFWHG� LQIRUPDWLRQ� DQG� GDWD� ZLOO� VLJQLILFDQWO\� GHWHUPLQH� IXUWKHU� UHVHDUFK� SURFHVV��
0RUHRYHU��WKH�SXUSRVHV�RI�VXFK�VXUYH\�DFLYLWLHV�DUH�DV�IROORZV���

��� 7R�UHFRJQL]H�WKH�LQWHUQDO�DQG�H[WHUQDO�IDFWRUV�LQIOXHQFLQJ�WKH�PDQDJHPHQW�RI�FRQVWUXFWLRQ�FRPSDQ\�DV�
FXVWRPDULO\�SHUIRUPHG�E\�WKH�FRQWUDFWRUV�LQ�,QGRQHVLD�WR�HQKDQFH�WKHLU�FRPSHWLWLYH�SRZHU��

��� 7R�UHFRJQL]H�LVVXHV�HQFRXQWHUHG�LQ�PDQDJLQJ�VXFK�FRQWUDFWRU�FRPSDQ\��
�
7R�DFKLHYH�WKH�VDLG�SXUSRVH��D�GHYHORSHG�TXHVWLRQQDLUH�FRPSULVHG�RI�WZR�LPSRUWDQW�SDUWV��QDPHO\��
��� *HQHUDO�� FRQWDLQLQJ� LQIRUPDWLRQ� RI� UHVSRQGHQWV�� DQG� WKHLU� FRPSDQLHV¶� SURILOH�� VXFK� DV� W\SH� RI� ZRUN��

RZQHU��HWF���
��� 6WDWHPHQW��7KLV�SDUW�TXHVWLRQLQJ�VRPH�PDWWHUV�RI�VWUDWHJLF�SODQQLQJ�LPSOHPHQWDWLRQ��DQG�DOVR�LQWHUQDO�

DQG�H[WHUQDO�IDFWRUV�HQFRXQWHUHG��7KH�VDLG�VWDWHPHQWV�UHODWHG�WR�ILQDQFLDO�REMHFWV��FXVWRPHUV��LQWHUQDO�EXVLQHVV�
SURFHVVHV��HDUQLQJ�DQG�JURZWK���

�
3URILOH�RI�5HVSRQGHQWV�
7KH� VXUYH\� ZDV� SHUIRUPHG� WR� ���� GLUHFWRUV� RI� �� DQG� �� JUDGH� FRQWUDFWRUV� LQ� -DYD�� %DOL� DQG� -DNDUWD��

HQJDJLQJ�LQ�JHQHUDO�FRQWUDFWRUV��0DMRULW\�RI� WKH�UHVSRQGHQWV�KDYH�TXLWH� ORQJ�HQJDJHG�LQ�FRQVWUXFWLRQ�EXVLQHVV��
QDPHO\�RI�PRUH�WKDQ���WR����\HDUV��7KRXJK�WKH\�DUH�VR�FODVVLILHG��KRZHYHU�VXFK�FRQWUDFWRUV�GLG�QRW�KDYH�PXFK�
FOHDU�VWUDWHJLHV�LQ�PDQDJLQJ�WKHLU�FRPSDQLHV��EXW�RQO\�����UHVSRQGHQWV�GLG���

�
)DFWRU�DQDO\VLV�PHWKRG�
)DFWRU�DQDO\VLV�PHWKRG�LQ�WKLV�UHVHDUFK�LV�DSSOLHG�WR�VLPSOLI\�WKH�UHGXFWLRQ�RI� LQWHUQDO�DQG�H[WHUQDO�IDFWRU�

YDULDEOHV� RI� WKRVH�QDWLRQDO�FRQWUDFWRUV¶� FRPSHWLWLYH� SRZHU� KDYLQJ� GRPLQDQW� LQIOXHQFH�� )DFWRU� DQDO\VLV� UHIHUV� WR�
RQH�RI�PXOWLYDULDQW�VWDWLVWLFV�WHFKQLTXHV�KDYLQJ�SXUSRVH�WR�DQDO\]H�WKH�UHODWLRQ�DQG�WR�UHGXFH�D�QXPEHU�RI�IDFWRUV�
LQWR� D�VLPSOHU� RQH��+DLU�� HW�DO� ���������� GHILQHV�� ³)DFWRU� DQDO\VLV� LV� D� VWDWLVWLFDO� DSSURDFK� WKDW� FDQ�EH�XVHG� WR�
DQDO\]H� LQWHUUHODWLRQVKLSV� DPRQJ� D� ODUJH� QXPEHU� RI� YDULDEOHV� DQG� WR� H[SODLQ� WKHVH� YDULDEOHV� LQ� WHUPV� RI� WKHLU�
FRPPRQ�XQGHUO\LQJ�GLPHQVLRQV��IDFWRUV�´��'DWD�IDFWRU�LV�D�SULPDU\�GDWD�REWDLQHG�IURP�WKH�TXHVWLRQQDLUH�UHVXOWV�WR�
VRPH� VWDNHKROGHUV� RI� QDWLRQDO� FRQVWUXFWLRQ� LQGXVWULHV� DV� IXUWKHU� DSSO\LQJ� IDFWRU� DQDO\VLV� E\� XVLQJ� 6366� ���
DX[LOLDU\�VRIWZDUH��'HWHUPLQLQJ� VWHSV� RI� IDFWRU� DQG� LWV�ZHLJKW� DUH� GHVFULEHG� LQ�)LJXUH� ��� 7R�GHWHUPLQH� WKH� WRWDO�

9LVLRQ�	�

6WUDWHJ\�

/HDUQLQJ�	�
*URZWK�

�

&XVWRPHU�
,QWHUQDO�
%XVLQHVV�
3URFHVV�

)LQDQFLDO�
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YDULDEOH�� +DLU�� HW�� $O�� �����������
GHVFULEHV�� ´WKH� UHVHDUFKHU� PD\� GR� WKLV�
HPSOR\LQJ�WKH�PRVW�SDUVLPRQLRXV�VHW�RI�
YDULDEOHV�� JXLGHG� E\� FRQFHSWXDO� DQG�
SUDFWLFDO� FRQVLGHUDWLRQV�� DQG� WKHQ�
REWDLQLQJ�DQ�DGHTXDWH�VDPSOHV��VL]H�IRU�
WKH� QXPEHU� RI� YDULDEOH� H[DPLQHG�´�
)XUWKHU�� WR� GHWHUPLQH� WKH� WRWDO� RI� LWV�
VDPSOH�� +DLU� DW�� $O�� ���������� VWDWHV�
WKDW���³WKH�VDPSOH�VL]H�ZRXOG�QRW�EH�IH�
ZHU� WKDQ� ��� REVHUYDWLRQV�� $QG� SUHIH�
UDEO\� WKH�VDPSOH�VL]H�VKRXOG�EH�����RU�
ODUJHU�� $V� D� JHQHUDO� UXOH�� WKH�PLQLPXP�
LV� WR� KDYH� DW� OHDVW� ILYH� WLPHV� DV� PDQ\�
REVHUYDWLRQV� DV� WKHUH� DUH� YDULDEOHV� WR�
EH� DQDO\]HG�� WR�PLQLPL]H� WKH� FKDQFHV�
RI� RYHU� ILWWLQJ� WKH� GDWD�´� 'DWD� YDULDEOH�
IRU� IDFWRU� DQDO\VLV� DSSOLHV�PHWULF�PHD�
VXUHPHQW� +DLU�� DW� DO� �����������
7KHUHIRUH�� WKH� TXHVWLRQQDLUH� GHVLJQ� LV�
PDGH� RI� VHPDQWLF� GLIIHUHQWLDO� VFDOH�
�/HYLQ� DQG� 5XELQ�� ������ ZLWKLQ� �� WR� ��
VFDOHV��7KHUH�ZHUH�IDFH���DQG�ORJLFDOO\�
YDOLGLW\� SHUIRUPHG� WKURXJK� H[SHUW�
GLVFXVVLRQ� DQG� TXHVWLRQQDLUH� WHVW�
DGGUHVVHG� WR� VHYHUDO� SURVSHFWLYH�
UHVSRQGHQWV� EHIRUH� WKH� TXHVWLRQQDLUH�
ZHUH� GLVWULEXWHG�� 7KH� REVHUYHG� LVVXHV�
ZHUH� LQWHUUHODWLRQVKLS� EHWZHHQ� REVHU�
YHG�YDULDEOHV��+DL��HW�DO������������

�
�
5(68/76�$1'�',6&866,21��
�
([WHUQDO� DQG� LQWHUQDO� IDFWRUV�

DQDO\VLV� LQIOXHQFLQJ�FRPSHWLWLYH�SR�
ZHU��

([WHUQDO�DQG�LQWHUQDO�IDFWRUV�DUH�
JHQHUDOO\�WKH�VDPH�LQ�FRQVXPHU�JRRGV�
LQGXVWULHV��+RZHYHU��DV�D�VSHFLILF�FKD�
UDFWHU� LQGXVWU\�� LW� UHTXLUHV� VXLWDEOH� H[�

WHUQDO�VXSSSRUW� IURP�WKH�JRYHUQPHQW�� LQFOXGLQJ��UHJXODWLRQ��SURWHFWLRQ�� WD[HV��H[FKDQJH� UDWH�VWDELOLW\��SROLWDO�DQG�
VHFXULW\�VWDELOLW\��DQG�LQGXVWULDO�LQIUDVWUXFWXUH��,Q�DGGLWLRQ��EDQNLQJ��� IXQGLQJ�LQVWLWXWLRQ�VXSSRUW�DUH�DOVR�UHTXLUHG��
VXFK�DV��ORZHU�LQWHUHVW�UDWH��HDV\�FUHGLW�UHTXLUHPHQWV�DQG�SURFHVVHV��$V�VXFK��LQWHUQDO�IDFWRU�VXSSRUW�VKRZLQJ�WKH�
FRPSDQ\¶V� FDSDELOLW\� FRPSULVHG� RI� DOO� UHVRXUFH� HOHPHQWV�� QDPHO\� FDSLWDO�� KXPDQ� UHVRXUFHV�� HTXLSPHQWV��
WHFKQRORJ\�� HWF��� LQ� ZKLFK� WR� DVVHV� WKH� FRPSDQ\¶V� EXVLQHVV� SURFHVV�� 7KH� FRQFHSW� RI� FRPSHWLWLYH� DGYDQWDJH�
�*UDQW�� ���������� SXW� LQGXVWULDO� DQG� QDWLRQDO� HQYLURQPHQW� DV� WKH� H[WHUQDO� HQYLURQPHQW��:KLOH� WKH� FRPSDQ\¶V�
H[WHUQDO� HQYLURQPHQWDO� VFRSH� GHVFULEHG� E\�*UDQW� ������������ DQG� $PLW� DQG� 6FKRHPDNHU� �������� FRPSULVH� RI��
FRPSHWLWRUV��FXVWRPHUV��VXEVWLWXWLQJ�SURGXFWV��QHZ�FRPSHWLWRUV�FRPSDQLHV��VHUYLFHV�DQG�PDWHULDO�VXSSOLHUV��DQG�
LQGXVWULDO�HQYLURQPHQWDO�IDFWRUV��WHFKQRORJ\��UHJXODWLRQ��JRYHUQPHQW��EDQNLQJ��IRUHLJQ�H[FKDQJH�VWDELOLW\��SROLWLFDO�
DQG� VHFXULW\� VWDELOLW\�� HWF���� 7KH� RWKHU� LQGXVWULDO� HQYLURQPHQWV� DUH� REWDLQHG� IURP� LQGXVWULDO� � DQDOLVLV� �3RUWHU��
���������� DQG� NH\� LQYLURQPHQWDO� YDULDEOHV� �:HHOHQ� DQG�+XQJHU�� ���������� FRPSULVLQJ� RI�� FRQVXOWDQWV�� DXGLWRU�
VHUYLFHV��UHODWHG�DVVRFLDWLRQ��FRPPHUFLDO�EDQNV��DQG�ZRUNHU�XQLRQV��7KH�DERYHPHQWLRQHG�FRQFHSWV�DQG�PRGHOV�
DUH�DOVR�JHQHUDOO\�DSSOLFDEOH�WR�DQ\�FRQVWUXFWLRQ�FRPSDQ\��7KH�FRQWH[W�RI�WKLV�UHVHDUFK�LV�PRUH�IRFFXVVHG�WR�WKH�
FRQFHSW� RI� WKH� FRPSDQ\¶V� SXUSRVH�DFKLHYHPHQW� E\� DSSO\LQJ� SHUIRUPDQFH�PRGHO��7KH� FRPSDQ\¶V� SHUIRUPDQFH�
DVVHVVLQJ�PRGHO�WR�IDFH�JOREDO�FRPSHWLWLRQ��VXFK�DV�DPRQJ�RWKHU��WKH�%6&��7KLV�PRGHO�DVVHVHV�WKH�FRPSDQ\¶V�
SHUIRUPDQFH� DW� WKH�PDLQ� �� SHUVSHFWLYHV�� QDPHO\� ILQDQFH�� FXVWRPHUV�� LQWHUQDO� EXVLQHV� SURFHVVHV�� OHDUQLQJ� DQG�
JURZWK��7KH�UHVHDUFK�UHVXOW�SHUIRUPHG�E\�5DWQDQLQJVLK�$QLN���������VWDWHV�WKDW�WKHUH�DUH����LQGLFDWRUV�RI�H[WHUQDO�
IDFWRUV�LQIOXHQFLQJ�WKH�FRPSDQ\¶V�SHUIRUPDQFH��:KHUHDV�WKHUH�DUH�RQO\����LQGLFDWRUV�RI�LQWHUQDO�IDFWRUV��9DOLGLW\�
DQG�UHOLDELOLW\�WHVWV�KDYH�EHHQ�SHUIRUPHG�LQ�WKH�VXUYH\�UHVXOWV�DV�WKH�PHDVXULQJ�URGV�WKDW�WKH�PHDQV�DSSOLHG�KDYH�
PHW�UHOLDELOLW\�UHTXLUHPHQWV��7KH�VXUYH\�UHVXOWV�UHVSRQGHG�E\�WKH�UHVSRQGHQWV�GHVFULEH�WKDW�DOO� IDFWRUV�DUH�YDOLG�
DQG�UHOLDEOH��7KHVH�PDWWHUV�DUH�LOOXVWUDWHG�E\�U�!�U�7DEOH�VFRUH��QDPHO\�����XQGHU�VLJQLILFDQW�VWDQGDUG�RI��.� �����
�� ����� ZLWK� VLJQLILFDQW� VFRUH� RI� ������� 7KH� VXUYH\� UHVXOW� RI� H[WHUQDO� DQG� LQWHUQDO� LQGLFDWRUV� LQIOXHQFLQJ� QDWLRQDO�
FRQVWUDFWRU�LQGXVWULHV¶�FRQWLQXLW\�EDVHG�RQ�UDQN�DUH�VKRZQ�LQ�WKH�IROORZLQJ�7DEOH���DQG�7DEOH����

�
�
�

)LJ�����)DFWRU�DQG�ZHLJKW�GHWHUPLQLQJ�VWHSV�
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7DEOH����([WHUQDO�LQGLFDWRU�LQIOXHQFLQJ�FRQWUDFWRU�LQGXVWULHV��
�
�

9DULDEOH� &RGH� $YHUDJH� 6'� 5DQN�

*RYHUQPHQW�VXSSRUW�WR�FRQVWUXFWLRQ� HNV��� ������ ������ ��

%DQN�6XSSRUW� HNV��� ������ ������ ��

$YDLODELOLW\�RI�VXSSRUWLQJ�LQGXVWU\� HNV�� ������ ������ ��

'RPHVWLF�PDUNHW� HNV�� ������ ������ ��

6HFXULW\�DQG�SROLWLFDO�VWDELOLW\� HNV��� ������ ������ ��

3ULFH�RI�PDWHULDOV� HNV�� ������ ������ ��

)LQDQFLDO�FRQGLWLRQ�RI�FXVWRPHUV� HNV�� ������ ������ ��

7HFKQRORJ\�RI�&KDQJH� HNV��� ������ ������ ��

([WHUQDO�QHWZRUNLQJ� HNV��� ������ ������ ��

,QWHUQDWLRQDO�PDUNHW� HNV�� ������ ������ ���

6XSSOLHU�.QRZ�+RZ� HNV�� ������ ������ ���

4XDOLW\�RI�PDWHULDO� HNV�� ������ ������ ���

%UDQG�LPDJH� HNV��� ������ ������ ���

$YDLODELOLW\�RI�VXE�FRQWUDFWRU� HNV�� ������ ������ ���

,QGXVWU\�LQIUDVWUXFWXUH� HNV��� ������ ������ ���

%DUULHU�WR�LQWHUQDWLRQDO�PDUNHW� HNV��� ������ ������ ���

(PSOR\HHV�WUDLQLQJ�SURJUDP� HNV��� ������ ������ ���

2XWVRXUFLQJ�FRPSDQ\� HNV��� ������ ������ ���

&RPSHWLWLRQ�FOLPDWH� HNV��� ������ ������ ���

(GXFDWLRQ�DQG�UHVHDUFK�LQVWLWXWLRQV� HNV��� ������ ������ ���

:DJH�OHYHO�RI�VXE�FRQWUDFWRU� HNV��� ������ ������ ���

&RQVWUXFWLRQ�$FWLYLW\� ��HNV�� ������ ������ ���

5ROH�RI�UHODWHG�DVVRFLDWLRQV� HNV��� ������ ������ ���

�
�

7DEOH����,QWHUQDO�LQGLFDWRU�LQIOXHQFLQJ�FRQWUDFWRU�LQGXVWULHV�
�
�

9DULDEOH� &RGH� $YHUDJH� 6'� 5DQN�

'HOLYHU\�6SHHG� LQW�� ������ ������ ��

4XDOLW\�DVVXUDQFH� LQW�� ������ ������ ��

&RQWUDFW�ERRN�RUGHU� LQW��� ������ ������ ��

)DFLOLW\�DQG�HTXLSPHQWV� LQW�� ������ ������ ��

FRQVWUXFWLRQ�WHFKQRORJ\� LQW�� ������ ������ ��

(PSOR\HH�NQRZ�KRZ� LQW�� ������ ������ ��

(QJLQHHULQJ� LQW�� ������ ������ ��

6DIHW\�PDQDJHPHQW� LQW��� ������ ������ ��

&RPSHWHQFH�WRS�PDQDJHPHQW� LQW��� ������ ������ ��

3ULFH�/HYHO� LQW�� ������ ������ ���

2UJDQL]DWLRQ�DQG�PDQDJHPHQW� LQW��� ������ ������ ���

5HVHDUFK�DQG�GHYHORSPHQW� LQW��� ������ ������ ���

,Q�KRXVH�VXE�FRQWUDFWRU� LQW�� ������ ������ ���

&DSLWDO�DQG�ILQDQFLDO�FRQGLWLRQ� LQW��� ������ ������ ���

6SHFLDO�SK\VLFDO�UHVRXUFHV� LQW�� ������ ������ ���

&RPSDQ\�FXOWXUH� LQW��� ������ ������ ���

740� LQW��� ������ ������ ���

,QGXVWULDO�UHODWLRQV� LQW��� ������ ������ ���

&RQVWUXFWLRQ�ORFDWLRQ� LQW��� ������ ������ ���

%XVLQHVV�QHWZRUN� LQW��� ������ ������ ���
� ���������
������������6RXUFHV��DQDO\VLV�
�
�
7R�PRUH�IDFLOLWDWH�LQ�DQDO\VLQJ�WKH�VDLG� LQGLFDWRUV�� WKH\�ZLOO�EH�UHGXFHG�LQWR�VHYHUDO�IDFWRUV� LQ�DFFRUGDQFH�

ZLWK� WKH�%6&�SHUIRUPDQFH� LQGLFDWRU�� )DFWRU� UHGXFWLRQ� UHVXOW�ZLWK� IDFWRU� DQDO\VLV� DW� ��%6&�SHUVSHFWLYHV� DUH� DV�
IROORZV��7DEOH���LOOXVWUDWHV�PDWUL[�URWDWLQJ�UHVXOW�RI�IDFWRU�DQDO\VLV��7KH�QDPLQJ�RI�HDFK�IDFWRU�LV�EDVHG�RQ�VXUXJDWH�
DGMXVWPHQW�RI�HDFK�%6&�SHUVSHFWLYH���

�
�
�
�
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7DEOH����,QWHUQDO�DQG�H[WHUQDO�IDFWRUV�UHGXFWLRQ�UHVXOW�
�

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

�
�
�
$FFRUGLQJ� WR�.DSODQ�	�1RUWRQ� ��������%6&¶V� SHUVSHFWLYH� EDVHG�RQ�SURFHVV� VHTXHQFH� LQ� SURILW�RULHQWHG�

PDQXIDFWXULQJ� LQGXVWU\� DUH� ILQDQFH�� FXVWRPHUV�� LQWHUQDO� EXVLQHVV� SURFHVVHV�� OHDUQLQJ� DQG� JURZWK�� 7KLV� DOVR�
DSSOLFDEOH� WR�FRQWUDFWRU� LQGXVWULHV��KRZHYHU��SURFHVV�VHTXHQFH� LV�QRW�SULPDULO\�RQO\� LQ�ILQDQFH��VLQFH� WKH\�KDYH�
WKHLU� RZQ� VSHFLILF� XQLTXHQHVV�� 6XFK� XQLTXHQHVV� LV� FDXVHG� WKDW� FRQVWUXFWLRQ� LQGXVWULHV� KDYH� KDG� OLPLWDWLRQ� LQ�
GHWHUPLQLQJ� WKH� SURMHFW� VFKHGXOH�� UHVRXUFHV�� DQG� QRQ�FRQWLQXLQJ�PDQDJHG� FDSLWDO�� 7DEOH� �� GHVFULEHV� WKDW� WKH�
PDLQ� IDFWRUV� LQIOXHQFLQJ� FRQWUDFWRU� LQGXVWULHV� EDVHG� RQ� WKHLU� ORDGLQJ� IDFWRU� VFRUH� DUH� KRZ� WKH� FRPSDQ\�
UHVSRQGLQJ�DQ\�RSSRUWXQLWLHV��DQG�PDQDJLQJ�FKDOOHQJH�LQ�WKHLU�LQWHUQDO�EXVLQHVV�SURFHVVHV��7KHVH�MXVW�WKH�VDPH�
DV� KRZ� FRQWUDFWRU� PDQDJLQJ� TXDOLW\� REVWUXFWLRQ� LQ� PDWHULDO�� PDWHULDO� SULFH�� LQIUDVWUXFWXUH� DYDLODELOLW\�� FRQFHUQ�
WRZDUGV� HPSOR\HHV� GHYHORSPHQW� WKURXJK� WUDLQLQJ�� KRZ� WR� FUHDWH� JRRG� LPDJH�� DQG� DOVR� KRZ� FRQWUDFWRU� IDFH�
VXVWDLQDEOH�GHYHORSHG� WHFKQRORJ\� FKDQJH�� 7KHVH� DUH� RI� FRXUVH� KDYLQJ� LPSDFW� WR� RWKHU� SHUVSHFWLYHV�� VXFK� DV�
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DQG�H[WHUQDO�IDFWRUV�LQIOXHQFLQJ�WKH�FRPSDQ\¶V�FRPSHWLWLYH�SRZHU��,)(�DQG�()(�KDYH�EHHQ�GHVFULEHG�LQ�7DEOHV���
DQG����7DEOHV����DQG���H[SODLQ�WKH�FRPSDQ\¶V�SRVLWLRQ��ZKHUH�7DEOH���GHVFULEHV�WKH�FRPSDQ\¶V�FRQGLWLRQ�DJDLQVW�
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[�DQG�<�D[LV�

[���6���7� ������������� ������ <��2�:� ����������� ��������

FRQFOXVLRQ����WKH�FRPSDQ\�KDV�D�VWURQJ�FRPSHWLWLYH�SRZHU��EXW�VORZ�GHYHORSPHQW�VR�DV�UHTXLULQJ��

GLYHUVLILFDWLRQ�LQ�QHZ�DUHD��,WV�VWUDWHJLF��DOWHUQDWLYH�LV�GLYHUVLILFDWLRQ�

�
%&*� �%26721�&2168/7$17�*5283�� UHIHUV� WR� WKH� LOOXVWUDWLRQ� RI� WKH� FRPSDQ\¶V� SRVLWLRQ� LQ� �� �IRXU��

TXDGUDQWV�� 7KH� ,
VW
� TXDGUDQW� LOOXVWUDWHV� WKH� JURZLQJ� DQG� H[SDQGLQJ� PDUNHWDEOH� FRPSDQ\¶V� SRVLWLRQ�� 7KH� ,,

QG
�

TXDGUDQW� LOOXVWUDWHV�WKH�JURZLQJ��EXW�LQHIIHFWLYHO\�FRPSHWLQJ��VR�DV�UHTXLULQJ�FKDQJHV�WR�HQKDQFH�LWV�FRPSHWLWLYH�
SRZHU�� 7KH� ,,,

UG
� TXDGUDQW� � LOOXVWUDWHV� WKDW� WKH� FRPSDQ\� KDV� ZHDN� DQG� VORZ� GHYHORSLQJ� SRVLWLRQ��:KLOH� WKH� ,9

WK�

TXDGUDQW�LOOXVWUDWHV�WKH�TXLWH�VWURQJ�FRPSDQ\¶V�FRPSHWLWLYH�SRZHU��EXW�VORZ�LQ�LWV�LQWHUQDO�JURZWK��*UDQG�6WUDWHJ\�
0DWUL[� �*6�PDWUL[�� LV� FRPSRVHG�EDVHG�RQ� WZR�GLPHQWLRQV��QDPHO\�� SRVLWLRQ� LQ�PDUNHW�FRPSHWLWLRQ� DQG�JURZWK��
7KLV�PDWUL[�KDV�IRXU�TXDGUDQWV��VHH�WKH�IROORZLQJ�7DEOH����

�
7DEOH����*UDQG�0DWUL[�6WUDWHJ\�

)DVW�0DUNHW�*URZWK��
,,�4XDGUDQW��

��� 0DUNHW�GHYHORSPHQW�
��� PDUNHW�SHQHWUDWLRQ�
��� SURGXFW�GHYHORSPHQW�
��� KRUL]RQWDO�LQWHJUDWLRQ�
��� GLYHVWLWXUH�
��� OLTXLGDWLRQ�

,
�
4XDGUDQW���
���0DUNHW�GHYHORSPHQW�
���0DUNHW�SHQHWUDWLRQ�
���3URGXFW�GHYHORSPHQW�
���)RUZDUG�LQWHJUDWLRQ�
���%DFNZDUG�LQWHJUDWLRQ�
���+RUL]RQWDO�LQWHJUDWLRQ�
���FRQFHQWULF�GLYHUVLILFDWLRQ�

,,,�4XDGUDQW��
��� 5HWUHQFKPHQW�
��� FRQFHQWULF�GLYHUVLILFDWLRQ�
��� KRUL]RQWDO�GLYHUVLILFDWLRQ�
��� FRQJORPHUDWH�
GLYHUVLILFDWLRQ�
��� GLYHVWLWXUH�
��� OLTXLGDWLRQ�

,9�4XDGUDQW��
��� FRQFHQWULF�GLYHUVLILFDWLRQ�
��� +RUL]RQWDO�GLYHUVLILFDWLRQ�
��� FRQJORPHUDWH�GLYHUVLILFDWLRQ��
��� MRLQW�YHQWXUH�

�
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�

7KH�UHVXOW�RI�LQWHUQDO�DQG�H[WHUQDO�IDFWRU�DQDO\VLV�LOOXVWUDWH�WKDW�,)(�VFRUH�LV��������DQG�()(�LV���������,Q�
FDVH�RI�EHLQJ�SORWWHG�LQ� WKH�LQWHUQDO�DQG�H[WHUQDO�PDWUL[HV� LQ�ZKLFK�GLYLGHG� LQWR���HOHPHQW�FHOOV�� WKH�FRPSDQ\¶V�
SRVLWLRQ� LV� LQ� WKH� 9,

WK�
FHOO�� PHDQLQJ� WKDW� WKH� FRPSDQ\� HQFRXQWHUV� D� TXLWH� KDUG� REVWUXFWLRQ� WR� HQKDQFH� LWV�

FRPSHWLWLYH� SRZHU�� +DUYHVW� RU� GLYHVW�� � 7KLV� PDWUL[� LV� DOVPRVW� VLPLODU� WR� %&*�PDWUL[�� LI� LW� LV� SORWWHG� LQWR� WZR�
GLPHQVLRQ� TXDGUDQW�� WKHQ� WKH� FRPSDQ\� LV� LQ� WKH� ,,

QG
� TXDGUDQW�� ZKHUH� LWV� VWUDWHJLF� RSWLRQ� DPRQJ� RWKHUV� DUH�

GLYHVWLWXUH��OLTXLGDWLRQ��KRUL]RQWDO�LQWHJUDWLRQ��SURGXFW�GHYHORSPHQW��PDUNHW�SHQHWUDWLRQ��PDUNHW�GHYHORSPHQW���
�� � � � � � �

7RWDO�VFRUH�,)(�
�

� � � H[FHOOHQW� *RRG� PHGLXP� SRRU� �

� � � ���� ������� ������� ������� �

� ([FHOOHQW� �� �� �� �� �� ��

� �������� �

,� ,,� ,,,� ,9�

�

� � � �

7RWDO�()(� *RRG� �� �

6FRUH� ��������� �

9�

�
�
9,� 9,,� 9,,,�

�

� � � �

� 0HGLXP� �� �

� ��������� �

,;� ;� ;,� ;,,�

�

� � � �

� 3RRU� �� �

� ������� �

;,,,� ;,9� ;9� ;9,�

�

� � � �

� � �� �

�
�
&�� '(&,6,21�67$*(��
,Q� WKLV� VWDJH�� WKH� PRVW� UHFRPPHQGHG� VWUDWHJLF� DOWHUQDWLYHV� GHFLVLRQ� LQ� WKH� DQDO\VLV� VWDJH� DUH� IXUWKHU�

DVVHVVHG�DQG�DQDO\]HG�E\�DSSO\LQJ�4630��4XDQWLWDWLYH�VWUDWHJLF�SODQQLQJ�PDWUL[���7KLV�PDWUL[�DSSOLHV�,)(�DQG�
()(� PDWUL[HV�� DV� IXUWKHU� VHOHFW� WKH� ��PRVWO\�UHFRPPHQGHG� VWUDWHJLF� W\SHV�� QDPHO\�� KRUL]RQWDO� LQWHJUDWLRQ��
GLYHVWLWXUH�� OLTXLGDWLRQ�� DQG� SURGXFW� GHYHORSPHQW�� ,Q�4630�� WKH� VDLG� VWUDWHJLF� W\SHV� DUH� DQDO\]HG� E\� DSSO\LQJ�
VWUDWHJLF� IDFWRUV� DW� ()(� DQG� ,)(� PDWUL[HV�� 7KHQ� HDFK� IDFWRU� LV� SURYLGHG� ZLWK� DWWUDFWLYHQHVV� 6FRUH� WKURXJK�
VXEMHFWLYH� MXGJPHQW� VKRZLQJ� WKH� UHODWLYH� DWWUDFWLYHQHVV� VFRUH� RI� HDFK� VWUDWHJLF� RSWLRQ��7KH� WRWDO� DWWUDFWLYHQHVV�
VFRUH��7$6��GHVFULEHV�UHODWLYH�DWWUDFWLYHQHVV�RI�HDFK�VWUDWHJ\��ZKHUH�WKH�KLJKHU�7$6�VFRUH��WKH�PRUH�LQWHUHVWLQJ�
LV�WKH�VWUDWHJ\��)URP�4630¶V�UHVXOW��LW�LV�REWDLQHG�WKH�UDQN�RI�HDFK�VWUDWHJ\�LQ�WKH�IROORZLQJ�7DEOH�����

�
7DEOH�����7RWDO�DWWUDFWLYHQHVV�VFRUH�RI�HDFK�VWUDWHJLF�DOWHUQDWLYH�

�

7\SH�RI�6WUDWHJ\� 7$6� 5DQN�

3URGXFW�'HYHORSPHQW� ����� ,,�

+RUL]RQWDO�LQWHJUDWLRQ� ����� ,�

'LYHVWLWXUH� ����� ,,,�

/LTXLGDWLRQ� ����� ,9�

�
%DVHG�RQ�WKH�DERYH�DQDO\VLV�UHVXOWV��KRUL]RQWDO�LQWHJUDWLRQ�VWUDWHJ\�UHIHUV�WR�WKH�EHVW�VWUDWHJLF�DOWHUQDWLYH�

IRU� WKH� FRPSDQ\� ZLWK� WKH� KLJKHVW� 7$6� �������� +RUL]RQWDO� LQWHJUDWHG� VWUDWHJ\� UHIHUV� WR� D� VWUDWHJ\� ZKHUH� WKH�
FRPSDQ\�PD\�PDNH�XVH�DQ\�RSSRUWXQLWLHV��ZKLOH�VWUHQJWKHQ�LWV�FRPSHWLWLYH�SRZHU�WKURXJK�VWUDWHJLF�DOOLDQFH�ZLWK�
RWKHU�SDUW\�SRVVHVVLQJ�FDSLWDO��PDUNHW�DQG�WHFKQRORJ\�DFFHVV�WR�FRQWURO�LWV�FRPSHWLWRUV���

�
&21&/86,216�
�
7KH�PDQDJHPHQW� RI� WKH� FRPSDQ\¶V� SHUIRUPDQFH�PD\�QRW� LJQRUH� SODQQLQJ� DV� WKH� LQWHQGHG�SXUSRVH�DQG�

WDUJHW�RI�D�FRPSDQ\��%LJ�VFDOH�FRQWUDFWRUV�LQ�,QGRQHVLD�DUH�H[SHFWHG�WR�H[SDQG�WKHLU�PDUNHW�LQWHUQDWLRQDOO\��7KLV�
PD\�EH�DFKLHYHG� LI� DFFRPSDQLHG�ZLWK� WKH� DFFXUDF\� RI� GHFLVLRQ� WDNLQJ� RI� WKH� FRPSDQ\¶V�PDQDJHPHQW� VWUDWHJLF�
GHWHUPLQDWLRQ��$FFXUDWH� VWUDWHJLF� VHOHFWLRQ�ZLOO� EULQJ� FRPSDQ\¶V� VXVWDLQDELOLW\��6WUDWHJLF�PRGHOOLQJ� UHVXOW� LQ� WKLV�
UHVHDUFK� SURYLGHV� DSSURSULDWH� LOOXVWUDWLRQ� WR� EH� XVHG� DV� FRPSDQ\¶V� UHIHUHQFH� LQ� WDNLQJ� LWV� VWUDWHJLF� GHFLVLRQ��
HVSHFLDOO\� WKRVH�HQJDJLQJ� LQ� FRQVWUXFWLRQ� VHFWRUV�� 7KH� VDPSOH� LQ� WKH� UHDO� FDVH�RI� RQH�RI� WKH� DERYHPHQWLRQHG�
FRPSDQLHV� LOOXVWUDWHV� WKDW� LQ� DFFRUGDQFH� ZLWK� WKH� FXUUHQW� FRPSDQ\¶V� FRQGLWLRQ�� WKH� FRPSDQ\¶V� PRVW� VXLWDEOH�
VWUDWHJ\�LV�WKH�SHUIRUPDQFH�RI�DOOLDQFH�VWUDWHJ\��$OOLDQFH�VWUDWHJ\�LV�XVHG�DV�D�VKRUW�WHUP�VWUDWHJ\�WR�VXSSRUW�WKH�
FRPSDQ\¶V�ORQJ�WHUP�VWUDWHJ\���

7KLV� PRGHOOLQJ� VWLOO� UHTXLUHV� PRUH� GHYHORSPHQW�� DPRQJ� RWKHU� WKH� PRUH� HPSKDVL]HG� LQ� LWV� TXDQWLWDWLYH�
UHVXOWV�E\�UHGXFLQJ�VXEMHFWLYLW\��,Q�DGGLWLRQ��LW�LV�GHHPHG�QHFHVVDU\�WR�SHUIRUP�VWUDWHJLF�SODQQLQJ�PRGHOOLQJ�XS�WR�
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���_�%DNX��$]HUEDLMDQ�

�

VWUDWHJLF� LPSOHPHQWDWLRQ� DQG� HYDOXDWLRQ�� ,PSOHPHQWDWLRQ� DQG� HYDOXDWLRQ� DUH� UHTXLUHG� WR� HYDOXDWH� WKH�PRGHO¶V�
FRQIRUPLW\��7KH�PRGHO� LV�FRQVLGHUHG�VXLWDEOH� LI� WKH�FRPSDQ\¶V�SRVLWLRQ��ZKLOH�DSSO\LQJ�LW��LV�JHWWLQJ�EHWWHU�RU�WKH�
VDPH�DV�EHIRUH���

�
5()(5(1&(6�
�

��� $PLW��5��6FKRHPDNHU�3�-��������6WUDWHJLF�$VVHWV�DQG�2UJDQL]DWLRQ�5HQW��6WUDWHJLF�0DQDJHPHQW�
-RXUQDO������SS�������

��� 'DYLG��)�5� �������6WUDWHJLF�0DQDJHPHQW��&RQFHSW� DQG�&DVHV�� ��
WK
� (GLWLRQ��3UHQWLFH�+DOO��1HZ�

-HUVH\�
��� *UDQW�� 5�0�� ������ 7KH� 5HVRXUFH�%DVHG� 7KHRU\� RI� FRPSHWLWLYH� $GYDQWDJH�� ,PSOLFDWLRQV� IRU�

6WUDWHJ\�)RUPXODWLRQ��&DOLIRUQLD�0DQDJHPHQW�5HYLHZ��6SULQJ�����������������
��� +DLU�-�)��DW�DO��������0XOWLYDULDWH�'DWD�$QDO\VLV���WK�(GLWLRQ��3UHQWLFH�+DOO��,QF��1HZ�-HUVH\�
��� +DPHO��*�� 	� 3UDKDODG�� &�� �������� 7KH� FRUH� FRPSHWHQFH� RI� WKH� FRUSRUDWLRQ�� +DUYDUG� %XVLQHVV�

5HYLHZ�������������
��� /3-.��������6WDWLVWLN�3HQJXVDKD�&RQWUDFWRU�������/3-.�
��� 3RUWHU�� 0�� (�� *OREDO� &RPSHWLWLYHQHVV� 5HSRUW� ����������� )LQGLQJV� IURP� WKH� %XVLQHVV�

&RPSHWLWLYHQHVV� ,QGH[��1HZ�<RUN��,QVWLWXWH�IRU�6WUDWHJ\�DQG�&RPSHWLWLYHQHVV�+DUYDUG�%XVLQHVV�
6FKRRO����������

��� 7KRPVRQ��$��$���6WULFNODQG��$�-��������6WUDWHJLF�0DQDJHPHQW��&RQFHSWV�DQG�&DVHV����
WK
�(GLWLRQ��

0F*UDZ�+LOO��6LQJDSRUH�
��� :KHOHQ�	�+XQJHU���������6WUDWHJLF�0DQDJHPHQW���3UHQWLFH�+DOO��,QF��1HZ�-HUVH\�
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