
7KH�5HODWLRQVKLS�EHWZHHQ�3ODQQLQJ�DQG�3URGXFWLRQ
$FWLYLWLHV�LQ�3URFHVV�,QGXVWULHV

9ODGLPLU�-RYDQ�
-R]HI�6WHIDQ�,QVWLWXWH

'HSDUWPHQW�RI�&RPSXWHU�$XWRPDWLRQ�DQG�&RQWURO
-DPRYD����������/MXEOMDQD��6ORYHQLD

$EVWUDFW

,Q� FRQWUDVW� WR� DVVHPEO\� LQGXVWULHV�� WKH� &,0� FRQFHSW� KDV� QRW� \HW� JDLQHG� IXOO� DFFHSWDQFH� LQ
SURFHVV�LQGXVWULHV��2QH�RI�WKH�UHDVRQV�IRU�WKLV� LV� WKDW� LQ�SURFHVV�LQGXVWULHV�IXQFWLRQDO�UHODWLRQV
EHWZHHQ� WKH�GLIIHUHQW�PDQDJHPHQW� OHYHOV� DUH� VRPHWLPHV�GLIILFXOW� WR� GHILQH��7KLV� DUWLFOH� GHDOV
ZLWK� WKH� SUREOHP� RI� WKH� VWULFW� UHDOLVDWLRQ� RI� D� VKRUW�WHUP� SODQ� RQ� WKH� SURGXFWLRQ� OLQH� RI� D
SURFHVV�RULHQWHG� IDFWRU\��7KLV� SUREOHP�� FDXVHG� E\� WKH� FRPSOH[LW\� DQG� XQFHUWDLQW\� RI� SURFHVV
LQGXVWULHV��FDQ�VRPHWLPHV�EH�RYHUFRPHG��7KH�FDVH�VWXG\�LQ�WKH�VHFRQG�SDUW�RI�WKLV�DUWLFOH�EULHIO\
GHVFULEHV�WKH�VROXWLRQ�RI�WKLV�SUREOHP�GXULQJ�WKH�LPSOHPHQWDWLRQ�RI�D�EULFN�SURGXFWLRQ�FRQWURO
V\VWHP�

�� ,QWURGXFWLRQ

(IILFLHQW� IDFWRU\� PDQDJHPHQW� QRZDGD\V� UHTXLUHV� WKH� LQWHJUDWLRQ� RI� SURFHVV�� SODQW� DQG� EXVLQHVV
RSHUDWLRQV� �IURP� RUGHU� HQWU\� DQG� VFKHGXOLQJ� WKURXJK� SURGXFWLRQ�� TXDOLW\� FRQWURO�� PDLQWHQDQFH�
VKLSSLQJ� DQG� DFFRXQWLQJ��� PDGH� SRVVLEOH� XVLQJ� FRQWHPSRUDU\� ,7� SURGXFWV� ZKLFK� VXFFHVVIXOO\
VXSSRUW� WKH� FRQFHSW� RI�&,0� �&RPSXWHU� ,QWHJUDWHG�0DQXIDFWXULQJ���7KH� HPSKDVLV� KHUH� LV� RQ� WKH
DXWRPDWLRQ� RI� LQIRUPDWLRQ� IORZV� EHWZHHQ� HQJLQHHULQJ�� EXVLQHVV� DQG� RWKHU� SURFHVVHV� ZLWKLQ� D
FRPSDQ\��,Q�WKH�IROORZLQJ�GLVFXVVLRQ��&,0�ZLOO�VWDQG�IRU�D�FRQFHSW�RI�FR�RUGLQDWHG�DQG�VHQVLEOH
DSSOLFDWLRQ�RI�FRPSXWHU�WHFKQRORJ\��WR�EH�DSSOLHG�LQ�D�FRPSDQ\�ZLWK�WKH�DLP�RI�LPSURYLQJ�EXVLQHVV
VXFFHVV��+DOHV��������

�� ,QGXVWULDO�PDQDJHPHQW�V\VWHP

$V�GHILQHG�LQ�7KRPDV�DQG�/DPRXUL���������DQ�LQGXVWULDO�PDQDJHPHQW�V\VWHP�LV�³WKH�LQWHJUDWLRQ�RI
FRPSXWHU�DVVLVWHG� SURGXFWLRQ� RSHUDWLRQV� DQG� SURFHVVHV� WR�PDQDJH� WKH� IXQFWLRQV� UHTXLUHG� IRU� WKH
SURGXFWLYH� XVH� DQG� RSWLPXP� GHYHORSPHQW� RI� WKH� PDQDJHPHQW� DQG� PDQXIDFWXULQJ� UHVRXUFHV
UHTXLUHG�WR�UHDFK�VWUDWHJLF�WDUJHWV�´�,Q�JHQHUDO��LW�KHOSV�WR�RSWLPLVH�SURGXFWLRQ�DQG�WR�LPSURYH�WKH
IOH[LELOLW\�DQG�UHDFWLRQ�FDSDELOLW\�E\�DFWLQJ�RQ�DOO�WKH�UHVRXUFHV�RI�WKH�IDFWRU\�

������������������������������ ����������������������������
��(�PDLO��YODGLPLU�MRYDQ#LMV�VL
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���� 6WUXFWXUH�RI�DQ�LQGXVWULDO�PDQDJHPHQW�V\VWHP

7KH�RUJDQLVDWLRQDO�PRGHO�RI� IDFWRU\�PDQDJHPHQW� LV� RIWHQ� VSOLW� LQWR� WKUHH� OHYHOV� �(FNHOPDQQ� DQG
*HLELJ��������-RYDQ�DQG�'RODQF���������WKH�SURFHVV��SURGXFWLRQ�DQG�EXVLQHVV�OHYHOV��ZKLFK�LQWHUDFW
WR�D�JUHDW�H[WHQW�ZLWK�HDFK�RWKHU�LQ�RUGHU�WR�VDWLVI\�ERWK�FXVWRPHUV¶�GHPDQGV�DQG�FRPSDQ\�JRDOV�
6XFK�PDQDJHPHQW�RUJDQLVDWLRQ�GHPDQGV�DQ�DGHTXDWH�FRPSXWHU�EDVHG�PDQDJHPHQW�V\VWHP�FDSDEOH
RI�RSWLPLVLQJ�SURGXFWLRQ�DQG�RI� LPSURYLQJ�IOH[LELOLW\�DQG�UHDFWLRQ�FDSDELOLW\�E\�DFWLQJ�RQ�DOO� WKH
UHVRXUFHV� RI� WKH� IDFWRU\�� 3K\VLFDOO\�� D� IDFWRU\� PDQDJHPHQW� V\VWHP� LV� UHDOLVHG� DV� D� PXOWL�OHYHO
GLVWULEXWHG�FRPSXWHU�V\VWHP��)LJXUH����

)LJXUH����$UFKLWHFWXUH�RI�D�IDFWRU\�PDQDJHPHQW�V\VWHP

7KLV� SURFHVVHV� LQIRUPDWLRQ� DQG� GHFLVLRQV� ZKLFK� PD\� EH� RQ�OLQH� �RSHUDWLRQDO��� PHGLXP�WHUP
�WDFWLFDO�� RU� ORQJ�WHUP� �VWUDWHJLF�� �-RYDQ� DQG� 'RODQF�� ������ 7KRPDV� DQG� /DPRXUL�� ������� ,Q
JHQHUDO��WKH�KLJKHVW�OHYHO�RI�WKH�IDFWRU\�LQIRUPDWLRQ�V\VWHP�SHUIRUPV�PRVWO\�VWUDWHJLF�PDQDJHPHQW
DFWLYLWLHV��ORQJ±WHUP�SODQQLQJ��RUGHUV��VDOHV��ILQDQFLQJ�DFFRXQWLQJ��HWF���DQG�VHQGV�LQIRUPDWLRQ�RI�D
³ZKDW�WR�GR´�QDWXUH�WR�WKH�SURGXFWLRQ�PDQDJHPHQW�V\VWHP��WDFWLFDO�OHYHO���7KH�SURGXFWLRQ�V\VWHP
GHWHUPLQHV�WKH�VKRUW�WHUP�SODQ��ZLWK�UHJDUG�WR�WKH�GHOLYHU\�GDWHV��PDWHULDO�VWRFNV�DQG�FDSDFLW\�� ,Q
WKLV�ZD\�LW�PDNHV�WKH�RUGHU�RSHUDWLRQDO�E\�GHILQLQJ�³ZKDW�DQG�KRZ�WR�GR´��DQG�VXFK�LQIRUPDWLRQ�LV
VHQW� WR�WKH�SURFHVV�FRQWURO�V\VWHP�RSHUDWLRQDO�SDUW�RI� WKH�IDFWRU\�PDQDJHPHQW�V\VWHP��'XULQJ� WKH
SURGXFWLRQ�SURFHVV�D�ORW�RI�RQ�OLQH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�FXUUHQW�VWDWH�RI�D�SURFHVV��SURGXFWLRQ
UDWH�� FRQVXPSWLRQ� RI� PDWHULDOV�� HQHUJ\� FRQVXPSWLRQ�� GHIHFWV�� HWF�� LV� JHQHUDWHG�� 0RVW� RI� WKLV
LQIRUPDWLRQ�LV�XVHG�IRU�HIILFLHQW�SURFHVV�FRQWURO�RQO\�RQ�DQ�RSHUDWLRQDO�OHYHO��EXW�VRPH�RI�LW�LV�LQ�WKH
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IRUP�RI�³ZKDW�DQG�KRZ�ZDV�GRQH´��VHQW�WR�WKH�WDFWLFDO�OHYHO��ZKHUH��RQ�WKH�EDVLV�RI�WKLV�LQIRUPDWLRQ�
WKH� DFWLYLWLHV� RI� UHVFKHGXOLQJ�� TXDOLW\� DQDO\VLV�� PDWHULDO� VWRFN� PDQDJHPHQW�� HWF�� DUH� SHUIRUPHG�
:KHQ�WKH�VSHFLILF�RUGHU�KDV�EHHQ�UHDOLVHG��WKH�SURGXFWLRQ�LQIRUPDWLRQ�V\VWHP�VHQGV�LQIRUPDWLRQ�RI
D�³ZKDW�ZDV�GRQH´�QDWXUH�WR�WKH�VWUDWHJLF�SDUW�RI�WKH�IDFWRU\�LQIRUPDWLRQ�V\VWHP��,Q�WKLV�ZD\�RQO\
WKH�LQIRUPDWLRQ�HVVHQWLDO�IRU�WKH�IXQFWLRQLQJ�RI�D�SDUWLFXODU�SDUW�RI�WKH�IDFWRU\�PDQDJHPHQW�V\VWHP
LV� WUDQVIHUUHG� EHWZHHQ� WKH� KLHUDUFKLFDO� OHYHOV�� ZKLOH� WKH� PDMRULW\� RI� GDWD� KDV� EHHQ� XVHG� RQO\
DXWRQRPRXVO\� WR� SHUIRUP� VSHFLILF� DFWLYLWLHV� ZLWKLQ� D� SDUWLFXODU� OHYHO�� 6XFK� RUJDQLVDWLRQ� RI� DQ
LQIRUPDWLRQ�V\VWHP�UHVXOWV�LQ�LWV�HIILFLHQF\��UHOLDELOLW\��UREXVWQHVV�DQG�PDLQWDLQDELOLW\�

'XULQJ�WKH�ODVW�WZR�GHFDGHV�D�ODUJH�QXPEHU�RI�,7�SURGXFWV�KDYH�EHHQ�GHYHORSHG�WR�VXSSRUW�YDULRXV
DFWLYLWLHV�RQ�DOO�OHYHOV�RI�D�IDFWRU\�PDQDJHPHQW�V\VWHP��,Q�7DEOH���RQH�FDQ�ILQG�D�W\SLFDO�VHW�RI�,7
SURGXFWV�XVHG�ZLWKLQ�D�SDUWLFXODU� OHYHO�RI�DQ�LQGXVWULDO��FRPSXWHU�EDVHG�PDQDJHPHQW�V\VWHP��7KH
LQWHJUDWLRQ� DQG� DSSURSULDWH� XVH� RI� DQ� LQIRUPDWLRQ� V\VWHP� DQG� WKH� DERYH�PHQWLRQHG� VRIWZDUH
SURGXFWV�FDQ�SURYLGH�HIILFLHQW�IDFWRU\�PDQDJHPHQW�DFFRUGLQJ�WR�EDVLF�JRDOV�DQG�FRQVWUDLQWV�RQ�DOO
OHYHOV�RI�WKH�PDQDJHPHQW�VWUXFWXUH��6R�IDU�LW�FDQ�EH�VDLG�WKDW�WKH�VWDWH�RI�WKH�DUW�LQ�WKH�ILHOG�RI�,7
SURGXFWV�HQDEOHV�WKH�IXOO�LPSOHPHQWDWLRQ�RI�D�&,0�FRQFHSW�LQ�SURGXFWLRQ�IDFWRULHV�

���� ,QGXVWULDO�PDQDJHPHQW�V\VWHPV�LQ�SURFHVV�LQGXVWULHV

2Q� WKH� RWKHU� KDQG� WKHUH� DUH� VWLOO� SUREOHPV� UHJDUGLQJ� WKH� HIILFLHQW� XVH� RI� ,7� SURGXFWV� LQ� IDFWRU\
PDQDJHPHQW��2QH�VXFK�SUREOHP�DSSHDUV�PRVWO\� LQ�SURFHVV�RULHQWHG� LQGXVWULHV�� LQ�SUDFWLFH��D�JDS
FXUUHQWO\�H[LVWV�EHWZHHQ�WKH�SURGXFWLRQ�PDQDJHPHQW�DQG�RSHUDWLRQDO�PDQDJHPHQW�OHYHOV��SURFHVV
FRQWURO�V\VWHP���,Q�SUDFWLFH��LQ�SURFHVV�RULHQWHG�LQGXVWULHV�LW�LV�GLIILFXOW�WR�SUHSDUH�D�UHDOLVWLF�VKRUW�
WHUP�SODQ�ZKLFK�ZLOO� UHVXOW� LQ� WKH� GHVLUHG� TXDQWLWLHV� RI� D� SURGXFW�ZLWK� D� VSHFLILHG� TXDOLW\� EHLQJ
ILQLVKHG�E\�D�SUHGHILQHG�GDWH��7KH�UHDVRQV�IRU�WKLV�OLH�LQ�WKH�IDFW� WKDW�� LQ�WHUPV�RI�FHUWDLQ�VSHFLILF
IHDWXUHV� RI� WKHLU� SURGXFWLRQ�� SURFHVVLQJ� LQGXVWULHV� GLIIHU� IURP� DVVHPEO\� SURGXFWLRQ� LQGXVWULHV
�/RRV��������$OOZH\HU�DQG�6FKHHU��������7KRPDV�DQG�/DPRXUL���������7KHVH�VSHFLILF�IHDWXUHV�DUH
SULPDULO\�

�� 3URGXFWLRQ�RFFXUV�E\�FDPSDLJQ��D�VHW�DPRXQW�RI�WLPH�IRU�FRQWLQXRXV�SURFHVVHV��D�VHW�QXPEHU�RI
EDWFKHV�ZLWK�EDWFK�SURFHVVHV��

�� 3URGXFWLRQ� LV� EDVHG� RQ� UHFLSHV�� RU� IRFXVHG� RQ� WKH� PDLQWHQDQFH� RI� WKH� UHTXLUHG� SURGXFWLRQ
SDUDPHWHU�YDOXHV�

�� 7KH�LQIOH[LELOLW\�RI�SURFHVVLQJ�SODQWV�
�� /LQNV�EHWZHHQ�YDULRXV�VXE�SURFHVVHV�
�� 7KH�XVH�RI�UDZ�PDWHULDOV�RI�YDU\LQJ�TXDOLW\�
�� 7KH�QRQ�XQLIRUPLW\�RI�SURGXFW�TXDOLW\�
�� 8QVWDEOH�SURGXFWV�
�� ,QWHUPHGLDWH�SURGXFWV�DQG�E\�SURGXFWV�
�� 7KH�UHF\FOLQJ�RI�UDZ�PDWHULDOV�RU�SURGXFWV�

7KHVH� IHDWXUHV� FDXVH� SURFHVV� LQGXVWULHV� WR� EH� FRPSOH[� DQG� XQFHUWDLQ� �6FKHUHU�� ������� 7KH
FRPSOH[LW\� RI� WKH� SURGXFWLRQ� SURFHVV� DULVHV� SULPDULO\� IURP� WKH� UHTXLUHG� OLQNLQJ� RI� YDULRXV� VXE�
SURFHVVHV�� HDFK� RI� ZKLFK� DIIHFWV� WKH� TXDOLW\� RI� WKH� ILQDO� SURGXFW�� (DFK� VXE�SURFHVV� UHTXLUHV� WKH
PDLQWHQDQFH� RI� D� FHUWDLQ� QXPEHU� RI� SURFHVV� SDUDPHWHUV� �SUHVVXUH�� WHPSHUDWXUH�� IORZ�� YLVFRVLW\�
HWF���� ZKLFK� OHDGV� WR� D� ODUJH� QXPEHU� RI� RSHUDWLRQ�OHYHO� VHQVRUV�� DFWXDWRUV�� FRQWUROOHUV� DQG
SURJUDPPDEOH�FRQWUROOHUV��ZKLFK�KDYH�WR�RSHUDWH�VDIHO\�DQG�UHOLDEO\�

7KH�XQFHUWDLQW\�RI�D�SURFHVVLQJ�LQGXVWU\�LV�H[SUHVVHG�DERYH�DOO�LQ�SURGXFW�TXDOLW\��,W�LV�GHVLUDEOH�WR
DFKLHYH�KLJK�DQG�XQLIRUP�SURGXFW�TXDOLW\�LQ�HYHU\�LQGXVWULDO�SURFHVV�SODQW��EXW�WKH�QRQ�XQLIRUPLW\
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OHYHO OHYHO�DFWLYLWLHV XVHG�,7�SURGXFWV FRQVWUDLQWV
SODQQLQJ
�VWUDWHJLFDO�OHYHO�

UHVXOW�
ORQJ�WHUP�SODQ

IRFXV�
FXVWRPHU

GHFLVLRQ�ORFDWLRQ�
RIILFH

GDWD�IORZ�WLPH�VFDOH�
PRQWK�ZHHN�GD\

Ý� )RUHFDVWLQJ
Ý� &RVWLQJ
Ý� 3URGXFWLRQ�3ODQQLQJ
Ý� 3URGXFW�GHILQLWLRQ
Ý� +XPDQ�UHVRXUFHV
Ý� ,QYHQWRU\
�������PDQDJHPHQW
Ý� 3XUFKDVLQJ
Ý� 'LVWULEXWLRQ

�� IRUHFDVW�GHPDQG�PDQDJHPHQW�V\VWHP
��PDQXIDFWXULQJ�UHVRXUFH�SODQQLQJ
���V\VWHP
��PDWHULDO�UHTXLUHPHQWV�SODQQLQJ�V\VWHP
��HQWHUSULVH�UHVRXUFH�SODQQLQJ�V\VWHP
��HOHFWURQLF�FRPPHUFH
�� ILQDQFLDO�DFFRXQWLQJ�V\VWHP
�� VDOHV�DQG�VHUYLFH�PDQDJHPHQW�V\VWHP
��GLVWULEXWLRQ�	�ORJLVWLFV�SODQQLQJ
�� VXSSO\�FKDLQ�PDQDJHPHQW�V\VWHP
��PDWHULDO�IORZ�VLPXODWLRQ
��FRPSXWHU�DLGHG�GHVLJQ
��GHFLVLRQ�VXSRUW�V\VWHP
�� LQWHUQHW

��RUGHUV
��XWLOLVDWLRQ�RI
UHVRXUFHV

�� ILQDQFHV

H[HFXWLRQ
�WDFWLFDO�OHYHO�

UHVXOW�
VKRUW�WHUP�SODQ

IRFXV�
SURGXFW

GHFLVLRQ�ORFDWLRQ�
IDFWRU\

GDWD�IORZ�WLPH�VFDOH�
GD\�KRXU

Ý� 5HVRXUFH�DOORFDWLRQ
Ý� 6FKHGXOLQJ
Ý� 3URGXFWLRQ
�������GLVSDWFKLQJ
Ý� 'RFXPHQW�FRQWURO
Ý� /DERU�PDQDJHPHQW
Ý� 7UDFHELOLW\
Ý� 4XDOLW\�PDQDJHPHQW
Ý� 0DLQWHQDQFH
�������PDQDJHPHQW

��PDQXIDFWXULQJ�H[HFXWLYH�V\VWHP
�� VWDWLVWLFDO�SURFHVV�FRQWURO�TXDOLW\
��PDQDJHPHQW�V\VWHP
��SURGXFW�GDWD�PDQDJHPHQW�V\VWHP
��PDLQWHQDQFH�V\VWHP
��SURGXFWLRQ�SODQQLQJ�V\VWHP
��SODQQLQJ�	�VFKHGXOLQJ�WRROV
�� ODERUDWRU\�LQIRUPDWLRQ�PDQDJHPHQW
���V\VWHP
��ZDUHKRXVH�PDQDJHPHQW�V\VWHP
�� LQWHUQHW�LQWUDQHW

��FDSDFLW\
��GHOLYHU\�GDWHV
��TXDOLW\
��PDWHULDO
���VWRFNV

FRQWURO
�RSHUDWLRQDO�OHYHO�

UHVXOW�
SURGXFW

IRFXV�
SURGXFWLRQ�SURFHVV

GHFLVLRQ�ORFDWLRQ�
RSHUDWHU�URRP

GDWD�IORZ�WLPH�VFDOH�
KRXU�PLQ�VHF�PVHF

Ý� 5HDO�WLPH�GDWD
�������DFTXLVLWLRQ
Ý� 3URFHVV�PRQLWRULQJ�
�������FRQWURO
Ý� $ODUP�PDQDJHPHQW
Ý� 'HIHFWV�PDQDJHPHQW

��FRPSXWHU�QXPHULFDO�FRQWURO
��FRQWUROOHUV��SURJUDPPDEOH�ORJLFDO
����FRQWUROOHUV
��GLVWULEXWHG�FRQWURO�V\VWHP
��KDUG�ZLUHG�ORJLF
��PDQ�PDFKLQH�LQWHUIDFH
�� �LQWHOOLJHQW��VHQVRUV�DFWXDWRUV�GLVSOD\V
�� VXSHUYLVRU\�FRQWURO�DQG�GDWD
����DFTXLVLWLRQ
�� LQWUDQHW

��TXDOLW\
�� VDIHW\
��HQHUJ\
���FRQVXPSWLRQ
��PDLQWHQDQFH�
���GHIHFWV

7DEOH����%DVLF�OHYHO�DFWLYLWLHV�DQG�FRUUHVSRQGLQJ�,7�SURGXFWV�LQ�WKH�LQGXVWULDO�PDQDJHPHQW�V\VWHP

RI� WKH� TXDOLW\� RI� EDVLF� UDZ�PDWHULDOV�� WKH� SRRU� SHUIRUPDQFH� RI� WKH� FRQWURO� V\VWHP�� GHYLDWLRQV� LQ
SURFHVV�SDUDPHWHUV��IDLOXUHV�RI�WHFKQRORJLFDO�HTXLSPHQW��RXWDJHV�LQ�HQHUJ\�VXSSO\��DQG�RIWHQ�DOVR
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FRPELQDWLRQV�RI�YDULRXV�LQGHWHUPLQDWH�UHDVRQV��UHQGHU�DQ\�SUHGLFWLRQ�RI�WKH�OHYHO�RI�TXDOLW\�D�ULVN\
WDVN�

7KH�FRPSOH[LW\�DQG�XQFHUWDLQW\�RI�SURFHVV�LQGXVWULHV�OHDYH�D�JDS�LQ�WKH�IXQFWLRQDOLW\�RI�WKH�IORZ�RI
LQIRUPDWLRQ�EHWZHHQ�WKH�SURGXFWLRQ�SDUW�RI�WKH�PDQDJHPHQW�V\VWHP��VKRUW�WHUP�SODQQLQJ��DQG�WKH
RSHUDWLRQDO�PDQDJHPHQW�V\VWHP��SURFHVV�FRQWURO�V\VWHP���7KHUH� WKXV�UHPDLQV�DQ� LQIRUPDWLRQ�JDS
EHWZHHQ� WKH� SURGXFWLRQ� DQG� RSHUDWLRQDO�PDQDJHPHQW� OHYHOV� LQ� D� SURFHVV� FRPSDQ\��ZKLFK� EORFNV
HIILFLHQW�LQIRUPDWLRQ�LQWHJUDWLRQ�DQG�ZKLFK�LV��LQ�WXUQ��D�EDVLF�LGHD�RI�WKH�FODVVLFDO�&,0�FRQFHSW�

'XH�WR�WKH�DERYH��LQ�WKLV�W\SH�RI�LQGXVWU\�LW�LV�YHU\�GLIILFXOW�WR�HVWDEOLVK�ERWK�HIIHFWLYH�SODQQLQJ�DQG
D� OLQN� �LQWHJUDWLRQ��EHWZHHQ�SODQQLQJ� DQG�SURGXFWLRQ��7KH� VROXWLRQ�RI� WKH� LVVXHV� RI� SODQQLQJ� KDV
EHHQ�DSSURDFKHG�IURP�YDULRXV�GLUHFWLRQV��SODQQLQJ�EDVHG�RQ�VWDWLVWLFDO�WLPHV��RQ�WKH�DSSOLFDWLRQ�RI
PRGHOV� RI� WHFKQRORJLFDO� SURFHVVHV�� RQ� WKH� DSSOLFDWLRQ� RI� DUWLILFLDO� LQWHOOLJHQFH� PHWKRGV�� HWF�� ,Q
SUDFWLFH�� KRZHYHU�� WKH� UHVXOWV� KDYH� QRW� EHHQ� VDWLVIDFWRU\�� SULPDULO\� GXH� WR� WKH� LQHYLWDEOH
VLPSOLILFDWLRQV� DQG� DVVXPSWLRQV�� DV� ZHOO� DV� D� ODFN� RI� DFFRXQWLQJ� IRU� SURGXFWLRQ� XQFHUWDLQWLHV� LQ
UHDO�OLIH�VLWXDWLRQV�

,Q� SUDFWLFH�� WKLV� JDS� LV� EHLQJ� EULGJHG� E\� D� VSHFLILF� W\SH� RI� SURGXFWLRQ� HPSOR\HH�� QDPHG�� DIWHU
6FKHUHU� �������� �V\VWHP� UHJXODWRUV�� �� V\VWHP� SURFHVV� HQJLQHHUV�� 7KH� V\VWHP� HQJLQHHU� GRHV� QRW
GLUHFWO\�SDUWLFLSDWH�LQ�WKH�SURGXFWLRQ�SURFHVV��KLV�KHU�PDLQ�WDVN�LV�WR�PRQLWRU�WKH�SHUIRUPDQFH�RI�WKH
WHFKQRORJLFDO� SURFHVV� DQG�� RQ� WKH� EDVLV� RI� WKH� FXUUHQW� YDOXHV� RI� SURGXFWLRQ� SDUDPHWHUV� �WKH
XWLOLVDWLRQ� RI� SURGXFWLRQ� FDSDFLWLHV�� WKH� VLWXDWLRQ� UHJDUGLQJ� EDVLF� UDZ�PDWHULDOV�� VWRFNV�� DYDLODEOH
HQHUJ\�VRXUFHV�DQG��DERYH�DOO��KLV�KHU�H[SHULHQFH���WR�PDNH�RQ�WKH�VSRW�DGMXVWPHQWV�WR�WKH�UXQQLQJ
RI� WKH� WHFKQRORJLFDO� SURFHVV� LQ� VXFK� D� ZD\� DV� WR� DWWDLQ� WKH� GHVLUHG� RYHUDOO� SURGXFWLRQ� JRDOV�� ,Q
KLV�KHU� GHFLVLRQ�PDNLQJ�� KH�VKH� HPSOR\V� DOO� DYDLODEOH� LQIRUPDWLRQ� WHFKQRORJ\�� ZKLOH� WKH
WUDQVIRUPDWLRQ�RI�EXVLQHVV�OHYHO�JRDOV�LQWR�DQ�DSSURSULDWH�PRGH�RI�SURGXFWLRQ�SURFHVV�FRQWURO�LV�D
PDWWHU� RI� MXGJHPHQW� DQG� QRW� RI� ,7�� ZKLFK� VHUYHV� PHUHO\� DV� D� VXSSRUW� IXQFWLRQ� LQ� WKH� GHFLVLRQ�
PDNLQJ�SURFHVV��,W�UHPDLQV�D�WDVN�IRU�WKH�IXWXUH�WR�UHGXFH�WKH�LPSDFW�RI�V\VWHP�SURFHVV�HQJLQHHUV�
E\� LQWURGXFLQJ� DGHTXDWH� FRQFHSWV� ZKLFK�ZLOO� EH�PRUH� HIILFLHQW� �DORQJ�ZLWK� WKH� UHGXFWLRQ� LQ� WKH
LPSRUWDQFH�RI�WKH�KXPDQ�IDFWRU��LQ�FDUU\LQJ�LQWR�HIIHFW�WKH�GHPDQGV�RI�WKH�EXVLQHVV�FRPSRQHQW�RI
WKH�FRPSDQ\�LQ�WKH�VSKHUH�RI�SURGXFWLRQ�

$Q�H[DPSOH�RI�D�SURFHVV�FRQWURO�V\VWHP�GHVLJQHG�LQ�VXFK�D�ZD\�DV�WR�EULGJH�WKH�JDS�EHWZHHQ�WKH
GHPDQGHG�GHVLUHG� SURGXFWLRQ� DQG� WKH� FXUUHQWO\� DYDLODEOH� FDSDFLW\� RI� WKH� SURGXFWLRQ� OLQH� LV
SUHVHQWHG�LQ�WKH�QH[W�VHFWLRQ�

�� &DVH�VWXG\

���� 'HVFULSWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV

7KH�PDQXIDFWXUH�RI�EULFN�SURGXFWV�LV�D�WHFKQRORJLFDO�SURFHVV�ZKLFK�VWDUWV�ZLWK�WKH�SUHSDUDWLRQ�RI
FOD\� DQG� FRQWLQXHV�ZLWK� WKH� VKDSLQJ� RI� SURGXFWV� LQ� WKHLU� UDZ� VWDWH� DQG� WKH� GU\LQJ� DQG� ILULQJ� RI
SURGXFWV�� DQG� ILQLVKLQJ� ZLWK� WKH� ILQLVKHG� SURGXFWV� EHLQJ� SODFHG� RQ� SDOOHWV�� %ULFN�ILULQJ� LV� D
FRQWLQXRXV�W\SH�SURFHVV�SHUIRUPHG� LQ� D� WXQQHO� NLOQ�� UHTXLULQJ� WKH� RQ�OLQH� DGYDQFH� SUHSDUDWLRQ� RI
DGHTXDWH�YROXPHV�RI�GULHG�UDZ�SURGXFWV��,Q�WKH�ODUJHVW�6ORYHQLDQ�EULFNZRUNV��WKH�VKDSHG�UDZ�EULFNV
DUH� GULHG� LQ� EDWFKHV� LQ� ��� GU\LQJ� FKDPEHUV�� HDFK� ����P�� LQ� YROXPH�� KHDWHG� E\� EORZLQJ� KRW� DLU
JHQHUDWHG�E\�FRROLQJ�WKH�WXQQHO�EULFN�ILULQJ�NLOQ��6LQFH�WKLV�DLU�LV�QRW�VXIILFLHQW�IRU�QHHGV��DGGLWLRQDO
KRW�DLU�JHQHUDWRUV�DUH�VZLWFKHG�RQ�DV�UHTXLUHG��LQ�RUGHU�WR�VXSSO\�DQ�DGHTXDWH�IORZ�RI�KRW�DLU�IRU�WKH
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GU\LQJ�SURFHVV��7R�UHGXFH�SURGXFWLRQ�FRVWV� �QDWXUDO�JDV�FRQVXPSWLRQ��� WR� LPSURYH�TXDOLW\��DQG� WR
DFKLHYH�XQLIRUPLW\�RI�SURGXFWLRQ��D�VWXG\�RI�WKH�PRGHUQLVDWLRQ�RI�EULFN�SURGXFWLRQ�SURFHVV�FRQWURO
ZDV� FDUULHG� RXW� �-RYDQ� HW� DO��� ������ -RYDQ� DQG� 'RODQF�� ������� 5HJDUGLQJ� GHYHORSPHQW� HIIRUWV�
HPSKDVLV�ZDV�SODFHG�RQ�D�VHDUFK�IRU�D�PRUH�HIILFLHQW�WHFKQRORJLFDO�SURFHGXUH��EDVHG�RQ�WKH�RSWLRQV
RIIHUHG� E\� FRPSXWHU�EDVHG� FRQWURO�� 7KH� LQVWDOODWLRQ� RI� WKH� GU\LQJ� FKDPEHU� FRQWURO� V\VWHP�
FRQVLVWLQJ�RI� ILYH� QHWZRUNHG�3/&V� DQG� D� VXSHUYLVLQJ� FRPSXWHU��ZDV� SHUIRUPHG�RYHU� D� SHULRG� RI
WKUHH�PRQWKV��7KH�VWDWHPHQWV�RI�RSHUDWRUV��SURFHVV�HQJLQHHUV�DQG�RWKHU�V\VWHP�XVHUV�RI�WKH�GU\LQJ
FKDPEHU�FRQWURO�V\VWHP�FRQILUP�RXU�SUHGLFWLRQV��WKH�FRQVXPSWLRQ�RI�KRW�DLU�LQ�WKH�GU\LQJ�SURFHVV
ZDV� VXEVWDQWLDOO\� UHGXFHG�� VR� WKDW� WKH� RSHUDWLRQ� RI� DGGLWLRQDO� KRW� DLU� JHQHUDWRUV� ZDV� QR� ORQJHU
QHFHVVDU\��LQ�IDFW��D�QHZ�SUREOHP�DURVH��ZKDW�WR�GR�ZLWK�H[FHVV�KRW�DLU��

7KH� PDLQ� SUDFWLFDO� RSHUDWLQJ� SUREOHPV� DUH� KRZ� WR� HQVXUH� SODQQHG� SURGXFWLRQ�� UHGXFH� HQHUJ\
FRQVXPSWLRQ��LPSURYH�DQG�VWDELOLVH�TXDOLW\��DQG�VKRUWHQ�GU\LQJ�WLPH��1RQH�RI�WKHVH�IRXU�DLPV�FDQ
EH�FRQVLGHUHG�LQ�LVRODWLRQ��DQG�DQ\�PHDVXUHV�SURSRVHG�WR�IXOILO�RQH�REMHFWLYH�ZLOO�DIIHFW�WKH�RWKHU
WZR��6R�FDOOHG�³RSWLPDO�VROXWLRQV´�DUH�WKXV�D�FRPSURPLVH�EHWZHHQ�SURGXFWLRQ�UDWH��GHVLUHG�TXDOLW\
DQG�HQHUJ\�FRQVXPSWLRQ�

&RPSXWHU�FRQWURO�RI�WKH�GU\LQJ�SURFHVV�LV�EDVHG�RQ�WKH�PDLQWHQDQFH�RI�WKH�GHVLUHG�WLPH�SURILOH�RI
WKH�UHODWLYH�KXPLGLW\�RI�WKH�DLU�LQVLGH�D�SDUWLFXODU�GU\LQJ�FKDPEHU��'XH�WR�WHFKQRORJLFDO�OLPLWDWLRQV
�SHUPLWWHG�GU\LQJ�VSHHG��VKULQNDJH��SUHYHQWLRQ�RI�FUDFN�IRUPDWLRQV��HQHUJ\�FRQVXPSWLRQ��YDULDWLRQ
LQ�FOD\�FRPSRVLWLRQ��LQLWLDO�FOD\�PRLVWXUH��HWF����WKH�UHIHUHQFH�SURILOH�LV�ERXQGHG�ZLWKLQ�DFFHSWDEOH
OLPLWV��DV�LOOXVWUDWHG�LQ�)LJXUH����)RU�D�JLYHQ�SURGXFW��DQG�D�JLYHQ�W\SH�RI�FOD\��WKH�SURILOH�DQG�WKH
FRQVWUDLQWV�� WRJHWKHU� ZLWK� DOO� QHFHVVDU\� IXUWKHU� PRGLILFDWLRQV�� DUH� GHWHUPLQHG� E\� WKH� SURFHVV
HQJLQHHU�

)LJXUH����&RQVWUDLQWV�RI�WKH�UHIHUHQFH�SURILOH�RI�WKH�UHODWLYH�KXPLGLW\�RI�GU\LQJ�DLU�IRU�D�SDUWLFXODU
�SURGXFW��WLOH�
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$XWRPDWLF� PDLQWHQDQFH� RI� WKH� SUHVFULEHG� WLPH� SURILOH� RI� DLU� KXPLGLW\� LQ� GU\LQJ� FKDPEHUV
JXDUDQWHHV�WKH�VDPH�FRXUVH�RI�GU\LQJ�LQ�DOO�GU\LQJ�FKDPEHUV��WKXV�PDNLQJ�D�PDMRU�FRQWULEXWLRQ�WR
WKH�XQLIRUPLW\�RI�WKH�SURGXFWLRQ�SURFHVV�DQG�SURGXFWLRQ�VFKHGXOLQJ��7KH�GU\LQJ�SURILOH��DV�GHILQHG
E\�SURFHVV�HQJLQHHUV��DOVR�JXDUDQWHHV�DGHTXDWH�TXDOLW\��DORQJ�ZLWK�WKH�ORZHVW�HQHUJ\�FRQVXPSWLRQ�

���� 7KH�OLQN�EHWZHHQ�SODQQLQJ�DQG�SURGXFWLRQ�IXQFWLRQV

7KH� GHWHUPLQDWLRQ� RI� WKH� WLPH� SURILOH� RI� WKH� DPRXQW� RI� KXPLGLW\� LQ� WKH� GU\LQJ� DLU� JLYHV� WKH
SRVVLELOLW\�RI�PRGLI\LQJ� WKH�GXUDWLRQ�RI� WKH�GU\LQJ�RI� LQGLYLGXDO� EDWFKHV��)LJXUH��� LQGLFDWHV� WKDW
RQH�EDWFK�RI�WLOHV�FDQ�EH�GULHG�LQ�D�WLPHVSDQ�RI�EHWZHHQ����DQG����KRXUV��ZLWKRXW�DQ\�GHWULPHQWDO
HIIHFW�RQ�SURGXFW�TXDOLW\��LQ�JHQHUDO��LW�LV�D�UXOH�WKDW�WKH�DFFHOHUDWLRQ�RI�WKH�SURFHGXUH�LV�SDLG�IRU�LQ
WHUPV�RI�LQFUHDVHG�HQHUJ\�FRQVXPSWLRQ���LQ�RXU�FDVH��XS�WR�������7KXV�ZH�KDYH�DQ�RSWLRQ�RI�WKH�RQ�
OLQH� DGMXVWPHQW� RI� DFWXDO� SURGXFWLRQ� YROXPH� WR� UHTXLUHG� SURGXFWLRQ� YROXPH�� DV� VSHFLILHG� E\� WKH
SODQQLQJ�IXQFWLRQ�RQ�WKH�EDVLV�RI�VKRUW��DQG�ORQJ�WHUP�RUGHU�GDWD��(YHQ�LQ�LQVWDQFHV�RI�D�ODFN�RI�SUH�
SURFHVVHG� FOD\�� RI� D� ODFN� RI� GULHG� SURGXFWV� IRU� LQSXW� LQWR� WKH� WXQQHO� NLOQ�� RI� WKH� LQRSHUDELOLW\� RI
LQGLYLGXDO�GU\LQJ�FKDPEHUV��DQG�RI�RWKHU�W\SHV�RI�IDLOXUHV��DV�ZHOO�DV�RI�UHTXLUHPHQWV�LPSRVHG�E\
WKH� SROLF\� RI� HQHUJ\� HIILFLHQF\�� WKH� H[SHULHQFHG� SURFHVV� HQJLQHHU� FDQ�� E\� GHWHUPLQLQJ� WKH
DSSURSULDWH� SURILOH�� DFW� DSSURSULDWHO\� LQ� WHUPV� RI� HQVXULQJ� WKH� XQLQWHUUXSWHG� RSHUDWLRQ� RI� WKH
SURGXFWLRQ�SURFHVV�

7KH�RQ�OLQH�DGMXVWPHQW�RI� WKH�UHIHUHQFH�PRLVWXUH�SURILOH� LQ�RUGHU� WR�DFKLHYH�D�GHVLUHG�SURGXFWLRQ
UDWH� DQG� WKH� RSWLPDO� SHUIRUPDQFH� RI� D� SODQW� LV�� LQ� WKLV� FDVH�� D� FRUUHFWLRQ� SDUW� RI� WKH� VR� FDOOHG
³IOH[LEOH�UHFLSHV´�FRQFHSW��5LMQVGRUS���������ZKLOH�WKH�SODQ�LWVHOI�FDQ�EH�WUHDWHG�DV�DQ�LQLWLDOLVDWLRQ
SDUW� RI� WKDW� FRQFHSW�� 7KH� IOH[LEOH� UHFLSHV� FRQFHSW� WKXV� VHUYHV� DV� WKH� EDVLV� IRU� WKH� UHDO
LPSOHPHQWDWLRQ�RI�SURGXFWLRQ�SODQV� UHJDUGLQJ� WKH�FXUUHQW� VWDWH�RI� WKH�SURGXFWLRQ�SURFHVV�DQG� WKH
GHPDQGV� IRU� SURGXFWLRQ� UDWH�� PLQLPDO� HQHUJ\� FRQVXPSWLRQ�� KLJK� DQG� XQLIRUP� TXDOLW\�� DQG
WHFKQRORJLFDO�FRQVWUDLQWV��,Q�WKLV�SDUWLFXODU�FDVH�LW�UHSUHVHQWV�RQH�RI�WKH�PLVVLQJ�OLQNV�EHWZHHQ�WKH
ORJLVWLFDO�DQG�SURGXFWLRQ�IXQFWLRQV�RI�WKH�FRPSDQ\�

7KH�UROH�RI�WKH�SURFHVV�HQJLQHHU�KDV�EHHQ�PRGLILHG�DV�WKH�UROH�RI�SURFHVV�FRQWURO�KDV�EHHQ�DOORFDWHG
WR� WKH� FRPSXWHU� V\VWHP�� 1RZDGD\V�� WKH� SURFHVV� HQJLQHHU
V� UROH� LV� PDLQO\� WR� PDNH� RQ�OLQH
DGMXVWPHQWV�WR�WKH�SURGXFWLRQ�UDWH��DFFRUGLQJ�WR�WKH�FXUUHQW�VWDWH�RI�WKH�SURGXFWLRQ�SURFHVV�DQG�WKH
GHPDQGHG� SURGXFWLRQ� SODQ�� E\� VHOHFWLQJ� WKH� RSWLPXP� FXUYH� IRU� WKH� GU\LQJ� SURFHVV�� 7KH� SURFHVV
HQJLQHHU�LV�WKHUHIRUH�FDSDEOH�RI�PDLQWDLQLQJ�WKH�RSWLPDO�RSHUDWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV�DW�DOO
SRLQWV�RI�LWV�RSHUDWLRQ�

�� &RQFOXVLRQ

'LVFUHWH�PDQXIDFWXULQJ�SURGXFWLRQ�LV�DQ�DUHD�LQ�ZKLFK�WKH�&,0�FRQFHSW�KDV�GHPRQVWUDWHG�LWV�IXOO
UDQJH�RI�XVHV��DQG�LQ�ZKLFK�WKH�LQWHJUDWLRQ�RI�PRGHUQ�,7�VRIWZDUH�SURGXFWV�FDQ�\LHOG�IXQGDPHQWDO
LQFUHDVHV� LQ� SURGXFWLYLW\�� LPSURYHPHQWV� LQ� SURGXFW� TXDOLW\�� DQG� UHGXFHG� SURGXFWLRQ� FRVWV�� ,Q
FRQWUDVW� WR� DVVHPEO\� LQGXVWULHV�� WKH� &,0� FRQFHSW� KDV� QRW� \HW� JDLQHG� IXOO� DFFHSWDQFH� LQ� SURFHVV
LQGXVWULHV�� 7KHUH� DUH� D� QXPEHU� RI� FULWLFDO� UHDVRQV� KLQGHULQJ� WKH� LQWURGXFWLRQ� RI� WKH� FODVVLF� &,0
FRQFHSW� WR� WKH� SURFHVVLQJ� LQGXVWU\� �� LQ� SUDFWLFH�� WKLV� GHPRQVWUDWHV� WKDW� WKHUH� LV� VRPHWLPHV� D� JDS
EHWZHHQ� EXVLQHVV� PDQDJHPHQW� SURFHVVHV� �VDOHV�� VXSSO\�� ILQDQFLQJ�� SODQQLQJ�� HWF��� DQG� WKH
SURGXFWLRQ�SODQW�RI�D�FRPSDQ\��7KH�PLVVLQJ�OLQN�EHWZHHQ�EXVLQHVV�DQG�SURGXFWLRQ�OHYHOV�KDV�\HW�WR
EH�IRXQG�LQ�LQGXVWULHV�RI�WKLV�W\SH�
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5HIHUHQFHV

$OOZH\HU�� 7��� 6FKHHU�� $�:��� �������� ,QWHJUDWLQJ� 6FKHGXOLQJ� LQ� /RJLVWLF� 6\VWHPV� IRU� %DWFK
6FKHGXOLQJ��3URFHHGLQJV�RI� ,)$&�6\PSRVLXP�RQ�$XWRPDWHG� 6\VWHPV�%DVHG� RQ�+XPDQ�6NLOOV�
%HUOLQ��*HUPDQ\��������SS���������

(FNHOPDQQ��:��� *HLELJ�� .��)�� �������� 3URGXNWLRQVQDKH� ,QIRUPDWLRQVYHUDUEHLWXQJ�%DVLV� IXU� &,3�
&,0�0DQDJHPHQW�����������

+DOHV�� +�� /�� �������� &,03/$1� 7KH� 6\VWHPDWLF� $SSURDFK� WR� )DFWRU\� $XWRPDWLRQ�� &XWWHU
,QIRUPDWLRQ�&RUS���$UOLQJWRQ��86$�

-RYDQ�� 9��� 'RODQF�� *�� �������� 3URFHVV� FRQWURO� DV� DQ� HOHPHQW� LQ� D� &,0� FRQFHSW� �� D� FDVH� VWXG\�
3URFHHGLQJV� RI� WKH� �WK�0HGLWHUUDQHDQ� (OHFWURWHFKQLFDO� &RQIHUHQFH�0HOHFRQ� 
���� 0D\� ������
������7HO�$YLY��,VUDHO��������SS����������

-RYDQ��9���5LKDU��0���ýXN��'���'RODQF��*���'UDãOHU��0��� ��������&RPSXWHU� FRQWURO� RI� WKH� GU\LQJ
FKDPEHUV� LQ� WKH� ³*RULãNH� RSHNDUQH� �� 5HQþH� ,9´� SODQW�� )HDVLELOLW\� VWXG\� �LQ� 6ORYHQH��
'HSDUWPHQW� RI� &RPSXWHU� $XWRPDWLRQ� DQG� &RQWURO�� -R]HI� 6WHIDQ� ,QVWLWXWH�� /MXEOMDQD�� ,QVWLWXW
-R]HI�6WHIDQ��/MXEOMDQD��-XQH������

/RRV� 3��� �������� ,QIRUPDWLRQ� 0DQDJHPHQW� IRU� ,QWHJUDWHG� 6\VWHPV� LQ� 3URFHVV� ,QGXVWULHV�
3URFHHGLQJV� RI� ,)$&� 6\PSRVLXP� RQ� $XWRPDWHG� 6\VWHPV� %DVHG� RQ� +XPDQ� 6NLOOV�� %HUOLQ�
*HUPDQ\��������SS��������

5LMQVGRUS��-�(������������,QWHJUDWHG�3URFHVV�&RQWURO�DQG�$XWRPDWLRQ��(OVHYLHU��$PVWHUGDP��&K�����
������������

6FKHUHU�� (��� �������� $SSURDFKHV� WR� WKH� &RPSOH[LW\� DQG� 8QFHUWDLQW\� RI� 6FKHGXOLQJ� LQ� 3URFHVV
,QGXVWULHV��3URFHVV�5HJXODWLRQ�LQ�+LJKO\�$XWRPDWHG�6\VWHPV��3URFHHGLQJV�RI�,)$&�6\PSRVLXP
RQ�$XWRPDWHG�6\VWHPV�%DVHG�RQ�+XPDQ�6NLOOV��%HUOLQ��*HUPDQ\��������SS��������

7KRPDV�$���/DPRXUL��6�����������,QGXVWULDO�0DQDJHPHQW�LQ�WKH�3URFHVV� ,QGXVWU\��3UHSULQWV�RI� WKH
�WK�6\PSRVLXP�RQ�,QIRUPDWLRQ�&RQWURO� LQ�0DQXIDFWXULQJ��1DQF\�0HW]��)UDQFH��������SS������
����
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