

�


�


%XLOGLQJ�$SSOLHG
1DWXUDO�/DQJXDJH�*HQHUDWLRQ


6\VWHPV
5REHUW�'DOH�DQG�(KXG�5HLWHU


�


:KDW�7KLV�7XWRULDO�LV�$ERXW


� 7KH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�V\VWHPV�ZKLFK


² SURGXFH�XQGHUVWDQGDEOH�WH[WV�LQ�(QJOLVK�RU


RWKHU�KXPDQ�ODQJXDJHV


² IURP�VRPH�XQGHUO\LQJ�QRQ�OLQJXLVWLF


UHSUHVHQWDWLRQ�RI�LQIRUPDWLRQ�


� 7KHVH�V\VWHPV


² FRPELQH�NQRZOHGJH�DERXW�ODQJXDJH�DQG�WKH


DSSOLFDWLRQ�GRPDLQ


² WR�DXWRPDWLFDOO\�SURGXFH�GRFXPHQWV��UHSRUWV�


H[SODQDWLRQV��KHOS�PHVVDJHV�����


�


*RDOV�RI�WKH�7XWRULDO


� )RU�PDQDJHUV


² WR�SURYLGH�D�EURDG�RYHUYLHZ�RI�WKH�ILHOG�DQG


ZKDW�LV�SRVVLEOH�WRGD\


� )RU�LPSOHPHQWHUV


² WR�SURYLGH�D�UHDOLVWLF�DVVHVVPHQW�RI�DYDLODEOH


WHFKQLTXHV


� )RU�UHVHDUFKHUV


² WR�KLJKOLJKW�WKH�LVVXHV�WKDW�DUH�LPSRUWDQW�LQ


FXUUHQW�DSSOLHG�1/*�SURMHFWV







�


�


2YHUYLHZ


� $Q�,QWURGXFWLRQ�WR�1/*


� 5HTXLUHPHQWV�$QDO\VLV�IRU�1/*


� 1/*�$UFKLWHFWXUH�DQG�6\VWHP�'HVLJQ


� $�&DVH�6WXG\


� $�&ORVHU�/RRN�DW�WKH�&RPSRQHQW�7DVNV


� &RQFOXVLRQV�DQG�3RLQWHUV


�


$Q�,QWURGXFWLRQ�WR�1/*


� :KDW�LV�1DWXUDO�/DQJXDJH�*HQHUDWLRQ"


� 6RPH�([DPSOH�6\VWHPV


� 7\SHV�RI�1/*�$SSOLFDWLRQV


� :KHQ�LV�1/*�DQ�$SSURSULDWH�7HFKQRORJ\"


�


:KDW�LV�1/*"


1DWXUDO�ODQJXDJH�JHQHUDWLRQ�LV�WKH�SURFHVV�RI


GHOLEHUDWHO\�FRQVWUXFWLQJ�D�QDWXUDO�ODQJXDJH�WH[W


LQ�RUGHU�WR�PHHW�VSHFLILHG�FRPPXQLFDWLYH�JRDOV�


>0F'RQDOG�����@







�


�


:KDW�LV�1/*"


� *RDO�


² FRPSXWHU�VRIWZDUH�ZKLFK�SURGXFHV�XQGHUVWDQGDEOH


WH[WV�LQ�(QJOLVK�RU�RWKHU�KXPDQ�ODQJXDJHV


� ,QSXW�


² VRPH�XQGHUO\LQJ�QRQ�OLQJXLVWLF�UHSUHVHQWDWLRQ�RI


LQIRUPDWLRQ


� 2XWSXW�


² GRFXPHQWV��UHSRUWV��H[SODQDWLRQV��KHOS�PHVVDJHV��DQG


RWKHU�NLQGV�RI�WH[WV


� .QRZOHGJH�VRXUFHV�UHTXLUHG�


² NQRZOHGJH�RI�ODQJXDJH�DQG�RI�WKH�GRPDLQ


�


0HDQLQJ


7H[W


1DWXUDO


/DQJXDJH


8QGHUVWDQGLQJ


7H[W


1DWXUDO


/DQJXDJH


*HQHUDWLRQ


1/3� �1/8���1/*


�


([DPSOH����)R*


� )XQFWLRQ�


² 3URGXFHV�WH[WXDO�ZHDWKHU�UHSRUWV�LQ�(QJOLVK�DQG�)UHQFK


� ,QSXW�


² *UDSKLFDO�ZHDWKHU�GHSLFWLRQ


� 8VHU�


² (QYLURQPHQW�&DQDGD��&DQDGLDQ�:HDWKHU�6HUYLFH�


� 'HYHORSHU�


² &R*HQ7H[


� 6WDWXV�


² )LHOGHG��LQ�RSHUDWLRQDO�XVH�VLQFH�����







�


��


)R*��,QSXW


��


)R*��2XWSXW


��


([DPSOH����3ODQ'RF


� )XQFWLRQ�


² 3URGXFHV�D�UHSRUW�GHVFULELQJ�WKH�VLPXODWLRQ�RSWLRQV


WKDW�DQ�HQJLQHHU�KDV�H[SORUHG


� ,QSXW�


² WKH�VLPXODWLRQ�ORJ�ILOH


� 8VHU�


² 6RXWKZHVW�%HOO


� 'HYHORSHU�


² %HOOFRUH�DQG�&ROXPELD�8QLYHUVLW\


� 6WDWXV�


² )LHOGHG��LQ�RSHUDWLRQDO�XVH�VLQFH�����







�


��


3ODQ'RF��,QSXW


581,'�ILEHUDOO�),%(5���������DFW�\HV


)$������������


)$������������


)$������������


)$������������


$1)�FR���������������


$1)��������������������


$1)��������������������


(1'�������������


��


3ODQ'RF��2XWSXW


7KLV�VDYHG�ILEHU�UHILQHPHQW�LQFOXGHV�DOO��'/&


FKDQJHV��LQ�5XQ�,'�$//'/&����581�,'�),%(5$//


GHPDQGHG��WKDW�3/$1�DFWLYDWH�ILEHU�IRU�&6$V������


�����������DQG������LQ��������4�����,W��UHTXHVWHG


WKH�SODFHPHQW�RI�D����ILEHU�FDEOH�IURP�WKH�&2�WR


VHFWLRQ������DQG�WKH�SODFHPHQW�RI����ILEHU�FDEOHV


IURP�VHFWLRQ������WR��VHFWLRQ�������DQG��IURP


VHFWLRQ�������WR�VHFWLRQ������LQ�WKH�VHFRQG


TXDUWHU�RI��������)RU�WKLV�UHILQHPHQW��WKH


UHVXOWLQJ����\HDU�URXWH�3:(�ZDV��������.��D


������.��VDYLQJV�RYHU�WKH�%$6(�SODQ�DQG�WKH


UHVXOWLQJ���\HDU�,)&�ZDV��������.��D�������.


VDYLQJV�RYHU�WKH�%$6(�SODQ�


��


([DPSOH����$OHWK*HQ


� )XQFWLRQ�


² 3URGXFH�D�OHWWHU��LQ�)UHQFK��WR�D�FXVWRPHU�IURP�D


FXVWRPHU�VHUYLFH�UHSUHVHQWDWLYH


� ,QSXW�


² &XVWRPHU�GDWDEDVH��SOXV�LQIRUPDWLRQ�HQWHUHG�E\�WKH


VHUYLFH�UHS�ZLWK�D�*8,


� 8VHU���/D�5HGRXWH��)UHQFK�PDLO�RUGHU�FRPSDQ\�


� 'HYHORSHU��(5/,


� 6WDWXV�


² 3DVVHG�DFFHSWDQFH�WHVW��ZDLWLQJ�IRU�FXVWRPHU�WR�ILQLVK


DQ�XSJUDGH�RI�WKHLU�,7�V\VWHP







�


��


$OHWK*HQ��,QSXW


7RQH�RI�WKH�FRPSODLQW


$JUHVVLYH


'LVDSSRLQWHG


1HXWUDO


&RPSODLQW�UHFHLYHG�E\


9LGHRWH[


)D[


/HWWHU


&OLHQW�QR� �������


3HUVRQDO�HYHQW


:HGGLQJ


+RVSLWDO


'HDWK


&RPSODLQW�GDWH �������


OK


 Holiday


'DWH�RI�SHUVRQDO�HYHQW


��������


3HUVRQDO�HYHQW


:HGGLQJ


+RVSLWDO


'HDWK


Holiday


��


$OHWK*HQ��2XWSXW
5RXEDL[��OH����'pFHPEUH�����


&KqUH�0DGDPH�


-H�VXLV�GpVROpH�TXH �YRXV�D\H]�UHQFRQWUp�GLIIpUHQWV�SUREOqPHV�


�


/HV�WDLHV�YHUWHV�HW�O
HQYHORSSH�G
pGUHGRQ�LPSULPpH�TXH�YRXV�DWWHQGH]�RQW�pWp�H[SpGLpHV�OH��


1RYHPEUH�������HW�QRWUH�VHUYLFH�GH�OLYUDLVRQ�DXUDLW�GpMj�G��OHV�OLYUHU�j�YRWUH�UHODLV�GH


'81.(548(��� -H�YDLV�PH�UHQVHLJQHU�SRXU�VDYRLU�FH�TXL�D�SX�VH�SURGXLUH�


0DOKHXUHXVHPHQW��MH�QH�SHX[�SDV�UHQRXYHOHU�FH�OLQJH�GH�OLW��FDU�QRXV�QH�SRXUULRQV�SDV�YRXV


OH�OLYUHU�DYDQW�YRWUH�GpSDUW��'DQV�YRWUH�LQWpUrW��MH�SUpIqUH�O
DQQXOHU�


'qV�DXMRXUG
KXL��MH�UpJXODULVH�YRWUH�FRPSWH�3DLHPHQW�&RQILDQFH�GH��������)�


'
DXWUH�SDUW��YRXV�Q
DYH]�SDV�UHoX�OHV�FKDXVVXUHV�QRLUHV��0DOKHXUHXVHPHQW��QRXV�DWWHQGRQV


WRXMRXUV�OHXU�UHQWUpH�HQ�VWRFN�


-H�QH�SHX[�TXH�YRXV�GHPDQGHU�j�QRXYHDX�GH�SDWLHQWHU�RX�YRXV�FRQVHLOOHU�GH�UHSRUWHU


YRWUH�FKRL[�VXU�XQ�DXWUH�DUWLFOH�GH�QRWUH�FDWDORJXH�


-H�YRXV�SULH�GH�ELHQ�YRXORLU�DFFHSWHU�WRXWHV�PHV�H[FXVHV���


-H�YRXV�VRXKDLWH�GH�ERQQHV�YDFDQFHV��


%LHQ�FRUGLDOHPHQW� �


1DGLD��UpGDFWULFH


��


:K\�8VH�1/*"


� ,PSRUWDQW�LQIRUPDWLRQ�LV�VWRUHG�RQ�FRPSXWHUV�LQ


ZD\V�ZKLFK�DUH�QRW�FRPSUHKHQVLEOH�WR�WKH�HQG


XVHU�


² JUDSKLFDO�ZHDWKHU�PDSV


² VLPXODWLRQ�ORJ�ILOHV


² GDWDEDVHV�DQG�VSUHDGVKHHWV


² H[SHUW�V\VWHP�NQRZOHGJH�EDVHV


� 1/*�V\VWHPV�FDQ�SUHVHQW�WKLV�LQIRUPDWLRQ�WR


XVHUV�LQ�DQ�DFFHVVLEOH�ZD\







�


��


7ZR�:D\V�WR�8VH�1/*


� &RPSXWHU�DV�DXWKRU���WKH�V\VWHP�SURGXFHV�D


ILQLVKHG�WH[W�RU�GRFXPHQW��ZLWKRXW�KXPDQ


DVVLVWDQFH


� &RPSXWHU�DV�DXWKRULQJ�DLG���WKH�V\VWHP�KHOSV�D


KXPDQ�DXWKRU�SURGXFH�D�WH[W


��


&RPSXWHU�DV�$XWKRU


1/*�WHFKQLTXHV�FDQ�EH�XVHG�WR�


� JHQHUDWH�WH[WXDO�ZHDWKHU�IRUHFDVWV�IURP


UHSUHVHQWDWLRQV�RI�JUDSKLFDO�ZHDWKHU�PDSV


� VXPPDUL]H�VWDWLVWLFDO�GDWD�H[WUDFWHG�IURP�D


GDWDEDVH�RU�VSUHDGVKHHW


� H[SODLQ�PHGLFDO�LQIR�LQ�D�SDWLHQW�IULHQGO\�ZD\


� GHVFULEH�D�FKDLQ�RI�UHDVRQLQJ�FDUULHG�RXW�E\�DQ


H[SHUW�V\VWHP


� SDUDSKUDVH�LQIRUPDWLRQ�LQ�D�GLDJUDP�IRU


LQH[SHULHQFHG�XVHUV


��


&RPSXWHU�DV�$XWKRULQJ�$LG


1/*�V\VWHPV�FDQ�EH�XVHG�WR�


� KHOS�FXVWRPHU�VHUYLFH�UHSUHVHQWDWLYHV�ZULWH


OHWWHUV�IRU�FXVWRPHUV


� KHOS�HQJLQHHUV�SURGXFH�PDQDJHPHQW�VXPPDULHV


RI�GHVLJQ�SDWKV�WKH\�KDYH�H[SORUHG


� KHOS�SHUVRQQHO�RIILFHUV�SURGXFH�MRE�GHVFULSWLRQV


� KHOS�WHFKQLFDO�DXWKRUV�SURGXFH�LQVWUXFWLRQV�IRU


XVLQJ�VRIWZDUH


� KHOS�DQ�LQYHQWRU�FRPSRVH�D�SDWHQW�FODLP







�


��


:KHQ�DUH�1/*�7HFKQLTXHV
$SSURSULDWH"


2SWLRQV�WR�FRQVLGHU�


� 7H[W�YV�*UDSKLFV


� 1DWXUDO�/DQJXDJH�*HQHUDWLRQ�YV�0DLO�PHUJH


� 1DWXUDO�/DQJXDJH�*HQHUDWLRQ�YV�+XPDQ


$XWKRULQJ


��


:KHQ�DUH�1/*�7HFKQLTXHV
$SSURSULDWH"


)DFWRUV�WR�FRQVLGHU�


� ,V�WKH�QHFHVVDU\�VRXUFH�GDWD�DYDLODEOH�LQ�D


FRPSXWDWLRQDOO\�WUDFWDEOH�IRUP"


� ,V�WH[W�WKH�ULJKW�PHGLXP"


� +RZ�PXFK�YDULDWLRQ�RFFXUV�LQ�RXWSXW�WH[WV"


� ,V�DXWRPDWLRQ�MXVWLILHG�RQ�WKH�EDVLV�RI�YROXPH�


VSHHG�UHTXLUHPHQWV�RU�FRQVLVWHQF\


UHTXLUHPHQWV"


��


2YHUYLHZ


� $Q�,QWURGXFWLRQ�WR�1/*


� 5HTXLUHPHQWV�$QDO\VLV�IRU�1/*


� 1/*�$UFKLWHFWXUH�DQG�6\VWHP�'HVLJQ


� $�&DVH�6WXG\


� $�&ORVHU�/RRN�DW�WKH�&RPSRQHQW�7DVNV


� &RQFOXVLRQV�DQG�3RLQWHUV







�


��


5HTXLUHPHQWV�$QDO\VLV


7KH�GHYHORSHU�QHHGV�WR�


� XQGHUVWDQG�WKH�FOLHQW·V�QHHGV


� SURSRVH�D�IXQFWLRQDOLW\�ZKLFK�DGGUHVVHV�WKHVH


QHHGV


��


&RUSXV�%DVHG
5HTXLUHPHQWV�$QDO\VLV


$�FRUSXV


� FRQVLVWV�RI�H[DPSOHV�RI�RXWSXW�WH[WV�DQG


FRUUHVSRQGLQJ�LQSXW�GDWD


� VSHFLILHV�¶E\�H[DPSOH·�WKH�IXQFWLRQDOLW\�RI�WKH


SURSRVHG�1/*�V\VWHP


� LV�D�YHU\�XVHIXO�UHVRXUFH�IRU�GHVLJQ�DV�ZHOO�DV


UHTXLUHPHQWV�DQDO\VLV


��


&RUSXV�%DVHG
5HTXLUHPHQWV�$QDO\VLV


)RXU�6WHSV�


� DVVHPEOH�DQ�LQLWLDO�FRUSXV�RI��KXPDQ�DXWKRUHG�


RXWSXW�WH[WV�DQG�DVVRFLDWHG�LQSXW�GDWD


� DQDO\]H�WKH�LQIRUPDWLRQ�FRQWHQW�RI�WKH�FRUSXV


WH[WV�LQ�WHUPV�RI�WKH�LQSXW�GDWD


� GHYHORS�D�WDUJHW�WH[W�FRUSXV


� FUHDWH�D�IRUPDO�IXQFWLRQDO�VSHFLILFDWLRQ







��


��


6WHS����&UHDWLQJ�DQ�,QLWLDO
&RUSXV


� &ROOHFW�D�FRUSXV�RI�LQSXW�GDWD�DQG�DVVRFLDWHG


�KXPDQ�DXWKRUHG��RXWSXW�WH[WV


� 2QH�VRXUFH�LV�DUFKLYHG�H[DPSOHV�RI�KXPDQ�


DXWKRUHG�WH[WV


� ,I�QR�KXPDQ�DXWKRUHG�H[DPSOHV�RI�WKH�UHTXLUHG


WH[WV�H[LVW��DVN�GRPDLQ�H[SHUWV�WR�SURGXFH


H[DPSOHV


� 7KH�FRUSXV�VKRXOG�FRYHU�WKH�IXOO�UDQJH�RI�WH[WV


H[SHFWHG�WR�EH�SURGXFHG�E\�WKH�1/*�V\VWHP


��


3UREOHPV�ZLWK�WKH�,QLWLDO
&RUSXV


$�TXLFN�VFDQ�RI�WKH�FRUSXV�PD\�UHYHDO�WKDW


� LW�LV�LPSRVVLEOH�WR�DXWRPDWLFDOO\�JHQHUDWH�VRPH


RI�WKH�WH[WV�LQ�WKH�LQLWLDO�FRUSXV


� WKH�FRUSXV�WH[WV�DSSHDU�VXE�RSWLPDO�DQG�RSHQ


WR�LPSURYHPHQW


� WH[WV�ZULWWHQ�E\�GLIIHUHQW�KXPDQ�DXWKRUV�KDYH


YHU\�GLIIHUHQW�VWUXFWXUHV�DQG�VW\OHV


� LW�LV�QRW�REYLRXV�ZK\�D�SDUWLFXODU�WH[W�ZDV


JHQHUDWHG�IRU�D�SDUWLFXODU�LQSXW


��


6WHS����$QDO\]LQJ�WKH
&RQWHQW�RI�WKH�7H[WV


� *RDO�


² WR�GHWHUPLQH�ZKHUH�WKH�LQIRUPDWLRQ�SUHVHQW


LQ�WKH�WH[WV�FRPHV�IURP��DQG�WKH�H[WHQW�WR


ZKLFK�WKH�SURSRVHG�1/*�V\VWHP�ZLOO�KDYH�WR


PDQLSXODWH�WKLV�LQIRUPDWLRQ


� 5HVXOW�


² D�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH


FRUUHVSRQGHQFHV�EHWZHHQ�WKH�DYDLODEOH�LQSXW


GDWD�DQG�WKH�RXWSXW�WH[WV�LQ�WKH�LQLWLDO�FRUSXV







��


��


$Q�([DPSOH


� &RQWH[W���ZH�ZDQW�WR�EXLOG�DQ�1/*�V\VWHP�ZKLFK


UHSOLHV�WR�UDLO�WUDYHO�LQTXLULHV�


� 7KH�V\VWHP�KDV�DFFHVV�WR�WUDLQ�WLPHWDEOH


LQIRUPDWLRQ


��


$Q�([DPSOH�7H[W


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ


WR�*ODVJRZ���7KH�QH[W�WUDLQ�LV�WKH


&DOHGRQLDQ�([SUHVV���,W�OHDYHV�$EHUGHHQ


DW���DP���7KLV�WUDLQ�KDV�EHHQ�UXQQLQJ�IRU


���\HDUV�


7KDQN�\RX�IRU�FRQVLGHULQJ�UDLO�WUDYHO�


��


8QLWV�RI�,QIRUPDWLRQ


� 7KH�ILUVW�VWHS�LQ�DQDO\]LQJ�WKH�FRUSXV�IRU


LQIRUPDWLRQ�FRQWHQW�LV�WR�LGHQWLI\�WKH�LQGLYLGXDO


XQLWV�RI�LQIRUPDWLRQ�WKDW�PDNH�XS�HDFK�RI�WKH


WH[WV


� $�JHQHUDO�UXOH�RI�WKXPE���XQLWV�RI�LQIRUPDWLRQ


FRUUHVSRQG�WR�LQGLYLGXDO�FODXVHV�RU�VHQWHQFHV







��


��


8QLWV�RI�,QIRUPDWLRQ


� 7KHUH�DUH����WUDLQV�GDLO\�IURP


$EHUGHHQ�WR�*ODVJRZ�


� 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ


([SUHVV�


� ,W�OHDYHV�$EHUGHHQ�DW���DP�


� 7KLV�WUDLQ�KDV�EHHQ�UXQQLQJ�IRU���


\HDUV�


� 7KDQN�\RX�IRU�FRQVLGHULQJ�UDLO�WUDYHO�


��


,QIRUPDWLRQ�7\SHV�LQ�7H[W


� 8QFKDQJLQJ�WH[W


� 'LUHFWO\�DYDLODEOH�GDWD


� &RPSXWDEOH�GDWD


� 8QDYDLODEOH�GDWD


��


8QFKDQJLQJ�7H[W


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ


WR�*ODVJRZ���7KH�QH[W�WUDLQ�LV�WKH


&DOHGRQLDQ�([SUHVV���,W�OHDYHV�$EHUGHHQ


DW���DP���7KLV�WUDLQ�KDV�EHHQ�UXQQLQJ�IRU


���\HDUV�


7KDQN�\RX�IRU�FRQVLGHULQJ�UDLO�WUDYHO�







��


��


'LUHFWO\�$YDLODEOH�'DWD


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ


WR�*ODVJRZ���7KH�QH[W�WUDLQ�LV�WKH


&DOHGRQLDQ�([SUHVV���,W�OHDYHV�$EHUGHHQ


DW���DP���7KLV�WUDLQ�KDV�EHHQ�UXQQLQJ�IRU


���\HDUV�


7KDQN�\RX�IRU�FRQVLGHULQJ�UDLO�WUDYHO�


��


&RPSXWDEOH�'DWD


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ


WR�*ODVJRZ���7KH�QH[W�WUDLQ�LV�WKH


&DOHGRQLDQ�([SUHVV���,W�OHDYHV�$EHUGHHQ


DW���DP���7KLV�WUDLQ�KDV�EHHQ�UXQQLQJ�IRU


���\HDUV�


7KDQN�\RX�IRU�FRQVLGHULQJ�UDLO�WUDYHO�


��


8QDYDLODEOH�'DWD


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ


WR�*ODVJRZ���7KH�QH[W�WUDLQ�LV�WKH


&DOHGRQLDQ�([SUHVV���,W�OHDYHV�$EHUGHHQ


DW���DP���7KLV�WUDLQ�KDV�EHHQ�UXQQLQJ�IRU


���\HDUV�


7KDQN�\RX�IRU�FRQVLGHULQJ�UDLO�WUDYHO�







��


��


6ROYLQJ�WKH�3UREOHP�RI
8QDYDLODEOH�'DWD


� 0RUH�LQIRUPDWLRQ�FDQ�EH�PDGH�DYDLODEOH�WR�WKH


V\VWHP���WKLV�PD\�EH�H[SHQVLYH


� ,I�WKH�V\VWHP�LV�DQ�DXWKRULQJ�DLG��D�KXPDQ


DXWKRU�FDQ�DGG�WKLV�LQIRUPDWLRQ


� 7KH�FRUSXV�FDQ�EH�UHYLVHG�WR�HOLPLQDWH�FODXVHV


WKDW�FRQYH\�WKLV�LQIRUPDWLRQ


��


6WHS����%XLOGLQJ�WKH
7DUJHW�7H[W�&RUSXV


0DQGDWRU\�FKDQJHV�


� HOLPLQDWH�XQDYDLODEOH�GDWD


� VSHFLI\�ZKDW�WH[W�SRUWLRQV�ZLOO�EH�KXPDQ�


DXWKRUHG


2SWLRQDO�FKDQJHV�


� VLPSOLI\�WKH�WH[W�WR�PDNH�LW�HDVLHU�WR�JHQHUDWH


� LPSURYH�KXPDQ�DXWKRUHG�WH[WV


� HQIRUFH�FRQVLVWHQF\�EHWZHHQ�KXPDQ�DXWKRUV


��


6WHS����)XQFWLRQDO
6SHFLILFDWLRQ


� %DVHG�RQ�DQ�DJUHHG�WDUJHW�WH[W�FRUSXV


� ([SOLFLWO\�VWDWHV�UROH�RI�KXPDQ�DXWKRULQJ��LI


SUHVHQW�DW�DOO


� ([SOLFLWO\�VWDWHV�VWUXFWXUH�DQG�UDQJH�RI�LQSXWV�WR


EH�XVHG







��


��


5HVHDUFK�,VVXHV


� 'HYHORSPHQW�RI�DQ�DSSURSULDWH�FRUSXV�DQDO\VLV


PHWKRGRORJ\


� 8VLQJ�H[SHUW�V\VWHP�NQRZOHGJH�DFTXLVLWLRQ


WHFKQLTXHV


� $XWRPDWLQJ�DVSHFWV�RI�FRUSXV�DQDO\VLV


� ,QWHJUDWLQJ�FRUSXV�DQDO\VLV�ZLWK�VWDQGDUG


UHTXLUHPHQWV�DQDO\VLV�SURFHGXUHV


��


2YHUYLHZ


� $Q�,QWURGXFWLRQ�WR�1/*


� 5HTXLUHPHQWV�$QDO\VLV�IRU�1/*


� 1/*�$UFKLWHFWXUH�DQG�6\VWHP�'HVLJQ


� $�&DVH�6WXG\


� $�&ORVHU�/RRN�DW�WKH�&RPSRQHQW�7DVNV


� &RQFOXVLRQV�DQG�3RLQWHUV


��


1/*�6\VWHP�$UFKLWHFWXUH


� 7KH�&RPSRQHQW�7DVNV�LQ�1/*


� $�6WDQGDUG�$UFKLWHFWXUH


� $OWHUQDWLYHV�$UFKLWHFWXUHV







��


��


&RPSRQHQW�7DVNV�LQ�1/*


� &RQWHQW�GHWHUPLQDWLRQ


� 'LVFRXUVH�SODQQLQJ


� 6HQWHQFH�DJJUHJDWLRQ


� /H[LFDOLVDWLRQ


� 5HIHUULQJ�H[SUHVVLRQ�JHQHUDWLRQ


� 6\QWDFWLF�DQG�PRUSKRORJLFDO�UHDOL]DWLRQ


� 2UWKRJUDSKLF�UHDOL]DWLRQ


��


� &RQWHQW�'HWHUPLQDWLRQ


� 7KH�SURFHVV�RI�GHFLGLQJ�ZKDW�WR�VD\


� &DQ�EH�YLHZHG�DV�WKH�FRQVWUXFWLRQ�RI�D�VHW�RI


0(66$*(6�IURP�WKH�XQGHUO\LQJ�GDWD�VRXUFH


� 0HVVDJHV�DUH�DJJUHJDWLRQV�RI�GDWD�WKDW�DUH


DSSURSULDWH�IRU�OLQJXLVWLF�H[SUHVVLRQ���HDFK�PD\


FRUUHVSRQG�WR�WKH�PHDQLQJ�RI�D�ZRUG�RU�D


SKUDVH


� 0HVVDJHV�DUH�EDVHG�RQ�GRPDLQ�HQWLWLHV�


FRQFHSWV��DQG�UHODWLRQV


��


6RPH�0HVVDJHV


,'(17,7<�1(;775$,1��&$/('21,$1(;35(66�


��7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ�([SUHVV


'(3$5785(7,0(�&$/('21,$1(;35(66��������


�7KH�&DOHGRQLDQ�([SUHVV�OHDYHV�DW���DP


&2817��75$,1��6285&(�$%(5'((1���


'(67,1$7,21�*/$6*2:��������3(5'$<�


�7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ�WR


*ODVJRZ







��


��


� 'LVFRXUVH�3ODQQLQJ


� $�WH[W�LV�QRW�MXVW�D�UDQGRP�FROOHFWLRQ�RI


VHQWHQFHV


� 7H[WV�KDYH�DQ�XQGHUO\LQJ�VWUXFWXUH�LQ�ZKLFK�WKH


SDUWV�DUH�UHODWHG�WRJHWKHU


� 7ZR�UHODWHG�LVVXHV�


² FRQFHSWXDO�JURXSLQJ


² UKHWRULFDO�UHODWLRQVKLSV


��


7KH�([DPSOH�7H[W


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ


WR�*ODVJRZ���7KH�QH[W�WUDLQ�LV�WKH


&DOHGRQLDQ�([SUHVV���,W�OHDYHV�$EHUGHHQ


DW���DP�


��


$�7H[W�3ODQ


1H[W7UDLQ,QIRUPDWLRQ


,'(17,7<�«� '(3$5785(7,0(�«�


&2817�«�


6HTXHQFH


(ODERUDWLRQ







��


��


� 6HQWHQFH�$JJUHJDWLRQ


� $�RQH�WR�RQH�PDSSLQJ�IURP�PHVVDJHV�WR


VHQWHQFHV�UHVXOWV�LQ�GLVIOXHQW�WH[W


� 0HVVDJHV�QHHG�WR�EH�FRPELQHG�WR�SURGXFH


ODUJHU�DQG�PRUH�FRPSOH[�VHQWHQFHV


� 7KH�UHVXOW�LV�D�VHQWHQFH�VSHFLILFDWLRQ�RU


6(17(1&(�3/$1


��


$Q�([DPSOH�RI�6HQWHQFH
$JJUHJDWLRQ


� :LWKRXW�DJJUHJDWLRQ�


² 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ


([SUHVV�


,W�OHDYHV�$EHUGHHQ�DW���DP�


� :LWK�DJJUHJDWLRQ�


² 7KH�QH[W�WUDLQ��ZKLFK�OHDYHV�DW���DP�


LV�WKH�&DOHGRQLDQ�([SUHVV�


��


� /H[LFDOLVDWLRQ


� 6R�IDU�ZH�KDYH�GHWHUPLQHG�WH[W�FRQWHQW�DQG�WKH


VWUXFWXULQJ�RI�WKH�LQIRUPDWLRQ�LQWR�SDUDJUDSKV


DQG�VHQWHQFHV


� /H[LFDOLVDWLRQ�GHWHUPLQHV�WKH�SDUWLFXODU�ZRUGV�WR


EH�XVHG�WR�H[SUHVV�GRPDLQ�FRQFHSWV�DQG


UHODWLRQV







��


��


/H[LFDOLVDWLRQ


� ,Q�RXU�H[DPSOH��VKRXOG�WKH�'(3$5785(7,0(


UHODWLRQ�EH�H[SUHVVHG�XVLQJ�WKH�YHUE�OHDYH�RU


GHSDUW"


� +RZ�GR�ZH�H[SUHVV�GLIIHUHQW�QXDQFHV�RI


PHDQLQJ"


� :KDW�ZRUGV�VKRXOG�EH�XVHG�LQ�GLIIHUHQW


ODQJXDJHV"


��


� 5HIHUULQJ�([SUHVVLRQ
*HQHUDWLRQ


� 5HIHUULQJ�H[SUHVVLRQ�JHQHUDWLRQ�LV�FRQFHUQHG


ZLWK�KRZ�ZH�GHVFULEH�GRPDLQ�HQWLWLHV�LQ�VXFK�D


ZD\�WKDW�WKH�KHDUHU�ZLOO�NQRZ�ZKDW�ZH�DUH


WDONLQJ�DERXW


� 0DMRU�LVVXH�LV�DYRLGLQJ�DPELJXLW\


� )OXHQF\�SXOOV�LQ�WKH�RSSRVLWH�GLUHFWLRQ


��


.LQGV�RI�5HIHUULQJ
([SUHVVLRQV


� 3URSHU�QDPHV


² $EHUGHHQ��6FRWODQG


² $EHUGHHQ


� 'HILQLWH�'HVFULSWLRQV


² WKH�WUDLQ�WKDW�OHDYHV�DW���DP


² WKH�QH[W�WUDLQ


� 3URQRXQV


² LW







��


��


� 6\QWDFWLF�DQG
0RUSKRORJLFDO�5HDOL]DWLRQ


� (YHU\�QDWXUDO�ODQJXDJH�KDV�JUDPPDWLFDO�UXOHV


WKDW�JRYHUQ�KRZ�ZRUGV�DQG�VHQWHQFHV�DUH


FRQVWUXFWHG


� 0RUSKRORJ\���UXOHV�RI�ZRUG�IRUPDWLRQ


� 6\QWD[���UXOHV�RI�VHQWHQFH�IRUPDWLRQ


��


0RUSKRORJLFDO�5HDOL]DWLRQ


5XOHV�OLNH�


� WR�IRUP�WKH�SDVW�WHQVH�RI�D�YHUE�DGG�HG


² ZDON���HG� �ZDONHG


� WR�IRUP�WKH�SOXUDO�RI�D�QRXQ�DGG�V


² WUDLQ���V� �WUDLQV


� LI�D�URRW�HQGV�LQ�H�DQG�WKH�VXIIL[�VWDUWV�ZLWK�D


YRZHO��GHOHWH�WKH�ILQDO�H�LQ�WKH�URRW


² OLNH���HG� �OLNHG


��


6\QWDFWLF�5HDOL]DWLRQ


5XOHV�OLNH�


� WKH�VXEMHFW�JRHV�EHIRUH�WKH�YHUE


� WKH�VXEMHFW�DQG�YHUE�VKRXOG�DJUHH�LQ�QXPEHU







��


��


��2UWKRJUDSKLF�5HDOL]DWLRQ


� 2UWKRJUDSKLF�UHDOL]DWLRQ�LV�FRQFHUQHG�ZLWK


PDWWHUV�OLNH�FDVLQJ�DQG�SXQFWXDWLRQ


� 7KLV�DOVR�H[WHQGV�LQWR�W\SRJUDSKLF�LVVXHV���IRQW


VL]H��FROXPQ�ZLGWK�«


��


2UWKRJUDSKLF�5XOHV


5XOHV�OLNH�


� VHQWHQFHV�EHJLQ�ZLWK�XSSHU�FDVH�OHWWHUV


� VHQWHQFHV�HQG�LQ�IXOO�VWRSV


� LI�WKH�ODVW�ZRUG�LQ�D�VHQWHQFH�LV�DQ�DEEUHYLDWLRQ


WKDW�HQGV�LQ�D�IXOO�VWRS��WKHQ�WKLV�LV�PHUJHG�ZLWK


WKH�IXOO�VWRS�DW�WKH�HQG�RI�WKH�VHQWHQFH


��


7DVNV�DQG�$UFKLWHFWXUH�LQ
1/*


� &RQWHQW�GHWHUPLQDWLRQ


� 'LVFRXUVH�SODQQLQJ


� 6HQWHQFH�DJJUHJDWLRQ


� /H[LFDOLVDWLRQ


� 5HIHUULQJ�H[SUHVVLRQ�JHQHUDWLRQ


� 6\QWD[���PRUSKRORJ\


� 2UWKRJUDSKLF�UHDOL]DWLRQ


7H[W


3ODQQLQJ


6HQWHQFH


3ODQQLQJ


/LQJXLVWLF


5HDOL]DWLRQ







��


��


$�3LSHOLQHG�$UFKLWHFWXUH
7H[W


3ODQQLQJ


6HQWHQFH


3ODQQLQJ


/LQJXLVWLF


5HDOL]DWLRQ


��


,QWHUPHGLDWH
5HSUHVHQWDWLRQV


7H[W


3ODQQLQJ


6HQWHQFH


3ODQQLQJ


/LQJXLVWLF


5HDOL]DWLRQ


7H[W�3ODQ


6HQWHQFH�3ODQV


��


$�7H[W�3ODQ
��W\SH�WH[WSODQ�


��UHODWLRQV���VHTXHQFH�VDWHOOLWH����VDWHOOLWH�����


��VDWHOOLWH������QXFOHXV���PHVVDJH�LG�PVJ����


���������������������������SURFHVV�H[LVWV�


���������������������������DUJV���REMHFW�WUDLQ�


�������������������������������VRXUFH�DEHUGHHQ�


�������������������������������GHVWLQDWLRQ�JODVJRZ�


�������������������������������IUHTXHQF\���QXPEHU������SHULRG�GD\���������


��VDWHOOLWH������UHODWLRQV���HODERUDWLRQ�QXFOHXV�VDWHOOLWH������


�����������������QXFOHXV���PHVVDJH�LG�PVJ����


���������������������������SURFHVV�LGHQWLW\�


���������������������������DUJV���DUJ��QH[W�WUDLQ�


����������������������������������DUJ��FDO�H[SUHVV�����


�����������������VDWHOOLWH������QXFOHXV���PHVVDJH�LG�PVJ����


������������������������������������������SURFHVV�GHSDUWXUH�


������������������������������������������DUJV���REMHFW�FDO�H[SUHVV�


�������������������������������������������������WLPH���������������







��


��


$�6HQWHQFH�3ODQ


�6��7KHUH%H


����REMHFW��2��WUDLQ


�������������FDUGLQDOLW\���


�UHODWLRQV


����������������5��SHULRG��YDOXH�GDLO\�


����������5��VRXUFH��YDOXH�$EHUGHHQ�


����������5��GHVWLQDWLRQ��YDOXH�*ODVJRZ����


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ�WR


*ODVJRZ�


��


2WKHU�$UFKLWHFWXUHV


9DULDQWV�RQ�WKH�¶VWDQGDUG·�DUFKLWHFWXUH�


� VKLIW�WDVNV�DURXQG


² IRU�H[DPSOH��LQFOXGH�OH[LFDOLVDWLRQ�LQ�WKH


UHDOL]HU


� DOORZ�IHHGEDFN�EHWZHHQ�VWDJHV


��


,QWHJUDWHG�$UFKLWHFWXUHV


,QWHJUDWH�HYHU\WKLQJ�LQWR�RQH�UHDVRQHU�


� UHSUHVHQW�DOO�WDVNV�LQ�WKH�VDPH�ZD\���HJ�DV�FRQVWUDLQWV�


D[LRPV��SODQ�RSHUDWRUV����


� IHHG�VSHFLILFDWLRQV�LQWR�D�FRQVWUDLQW�VROYHU��WKHRUHP�


SURYHU����


3URV�DQG�&RQV


� )RU��WKHRUHWLFDOO\�YHU\�HOHJDQW


� )RU��JRRG�VXSSRUW�IRU�LQWHUGHSHQGHQFLHV�EHWZHHQ�WDVNV


� $JDLQVW��DEVHQFH�RI�PRGXODULVDWLRQ�PDNHV�LW�YHU\


H[SHQVLYH�LQ�HQJLQHHULQJ�WHUPV







��


��


5HVHDUFK�4XHVWLRQV


� +RZ�GR�WKH�GLIIHUHQW�WDVNV�LQWHUDFW"


� ,V�WKHUH�DQ�DUFKLWHFWXUH�ZKLFK�FRPELQHV�WKH


WKHRUHWLFDO�HOHJDQFH�RI�LQWHJUDWHG�DSSURDFKHV


ZLWK�WKH�HQJLQHHULQJ�VLPSOLFLW\�RI�WKH�SLSHOLQH"


� +RZ�VKRXOG�WH[W�DQG�VHQWHQFH�SODQV�EH


UHSUHVHQWHG"


� +RZ�VKRXOG�PXOWLPRGDO�GRFXPHQWV�EH


UHSUHVHQWHG"


��


2YHUYLHZ


� $Q�,QWURGXFWLRQ�WR�1/*


� 5HTXLUHPHQWV�$QDO\VLV�IRU�1/*


� 1/*�$UFKLWHFWXUH�DQG�6\VWHP�'HVLJQ


� $�&DVH�6WXG\


� $�&ORVHU�/RRN�DW�WKH�&RPSRQHQW�7DVNV


� &RQFOXVLRQV�DQG�3RLQWHUV


��


$�&DVH�6WXG\�LQ�$SSOLHG
1/*


� (DFK�PRQWK�DQ�LQVWLWXWLRQDO�QHZVOHWWHU�SXEOLVKHV


D�VXPPDU\�RI�WKH�PRQWK·V�ZHDWKHU


� 7KH�VXPPDULHV�DUH�EDVHG�RQ�DXWRPDWLFDOO\


FROOHFWHG�PHWHRURORJLFDO�GDWD


� 7KH�SHUVRQ�ZKR�ZULWHV�WKHVH�VXPPDULHV�ZLOO�QR


ORQJHU�EH�DEOH�WR


� 7KH�LQVWLWXWLRQ�ZDQWV�WR�FRQWLQXH�SXEOLVKLQJ�WKH


UHSRUWV�DQG�VR�LV�LQWHUHVWHG�LQ�XVLQJ�1/*


WHFKQLTXHV�WR�GR�VR







��


��


$�:HDWKHU�6XPPDU\
0$56),(/'��0DFTXDULH�8QLYHUVLW\�1R���


2Q�&DPSXV��6TXDUH�)�


7(03(5$785(6��&�


0HDQ�0D[�IRU�0WK� �����:DUPHU�WKDQ�DYHUDJH


0HDQ�0D[�IRU�-XQH�����\UV�� ����


+LJKHVW�0D[��:DUPHVW�'D\�� �����RQ���


/RZHVW�0D[��&ROGHVW�'D\�� ����2Q���


0HDQ�0LQ�IRU�0WK� �����0XFK�ZDUPHU�WKDQ�DYH


0HDQ�0LQ�IRU�-XQH�����\UV�� ����


/RZHVW�0LQ��&ROGHVW�1LJKW�� �����RQ���


+LJKHVW�0LQ��:DUPHVW�1LJKW�� �����RQ���


5$,1)$//��PP������KUV�WR�������


7RWDO�5DLQ�IRU�0WK� �����RQ����GD\V�


6OLJKWO\�EHORZ�DYHUDJH�


:HWWHVW�'D\����K�WR�������� �����RQ���


$YHUDJH�IRU�-XQH�����\UV�� ������RQ���


7RWDO�IRU����PWKV�VR�IDU� ������RQ����GD\V�


9HU\�GHSOHWHG�


$YHUDJH�IRU����PWKV�����\UV�� ������RQ����GD\V


$QQXDO�$YHUDJH�5DLQIDOO�����\UV���������RQ�����GD\V


:,1'�581��DW��P�KHLJKW���NP������KUV�WR�������


7RWDO�:LQG�5XQ�IRU�0WK� ����


:LQGLHVW�'D\�����KUV�WR�������� ����RQ����


����RQ���������RQ���


&DOPHVW�'D\�����KUV�WR�������� ���RQ���


6815,6(�	�6816(7


'DWH 6XQULVH 6XQVHW 'LIIHUHQFH


���-XQ ����� ����� �����


���-XQ ����� ����� �����


���-XQ ����� ����� �����


���-XQ ����� ����� �����


�6XQVHW�WLPHV�EHJDQ�WR�JHW�ODWHU�DIWHU�DERXW�-XQH����


�6XQULVH�WLPHV�FRQWLQXH�WR�JHW�ODWHU�XQWLO�HDUO\�-XO\�


�6RRQ�ZH�FDQ�WDNH�DGYDQWDJH�RI�WKH�ODWHU�VXQVHWV�


6800$5<


7KH�PRQWK�ZDV�ZDUPHU�WKDQ�DYHUDJH�ZLWK�DYHUDJH�UDLQIDOO�


EXW�WKH�WRWDO�UDLQ�VR�IDU�IRU�WKH�\HDU�LV�VWLOO�YHU\


GHSOHWHG���7KH�PRQWK�EHJDQ�ZLWK�PLOG�WR�ZDUP�PD[LPXPV��DQG


EHFDPH�FRROHU�DV�WKH�PRQWK�SURJUHVVHG��ZLWK�VRPH�YHU\�FROG


QLJKWV�VXFK�DV�-XQH����ZLWK��������6RPH�RWKHU�\HDUV�KDYH


KDG�PXFK�FROGHU�-XQH�QLJKWV�WKDQ�WKLV��DQG�PLQLPXPV�EHORZ


]HUR�LQ�-XQH�DUH�QRW�YHU\�XQXVXDO���7KH�PRQWK�ZDV�PRVWO\


FDOP��EXW�VWURQJ�ZLQGV�EOHZ�RQ��������DQG����������)RJ


RFFXUUHG�RQ��������DIWHU�VRPH�UDLQ�RQ�����KHDY\�UDLQ�IHOO


RQ����-XQH�


��


$�:HDWKHU�6XPPDU\


7KH�PRQWK�ZDV�ZDUPHU�WKDQ�DYHUDJH�ZLWK�DYHUDJH


UDLQIDOO��EXW�WKH�WRWDO�UDLQ�VR�IDU�IRU�WKH�\HDU


LV�VWLOO�YHU\�GHSOHWHG���7KH�PRQWK�EHJDQ�ZLWK


PLOG�WR�ZDUP�PD[LPXPV��DQG�EHFDPH�FRROHU�DV�WKH


PRQWK�SURJUHVVHG��ZLWK�VRPH�YHU\�FROG�QLJKWV�VXFK


DV�-XQH����ZLWK��������6RPH�RWKHU�\HDUV�KDYH�KDG


PXFK�FROGHU�-XQH�QLJKWV�WKDQ�WKLV��DQG�PLQLPXPV


EHORZ�]HUR�LQ�-XQH�DUH�QRW�YHU\�XQXVXDO���7KH


PRQWK�ZDV�PRVWO\�FDOP��EXW�VWURQJ�ZLQGV�EOHZ�RQ


�������DQG����������)RJ�RFFXUUHG�RQ��������DIWHU


VRPH�UDLQ�RQ�����KHDY\�UDLQ�IHOO�RQ����-XQH�


��


7KH�,QSXW�'DWD


� $�VHW�RI����GDWD�HOHPHQWV�FROOHFWHG


DXWRPDWLFDOO\�HYHU\����PLQXWHV���DLU�SUHVVXUH�


WHPSHUDWXUH��ZLQG�VSHHG��UDLQIDOO�«


� 3UHSURFHVVHG�WR�FRQVWUXFW�'DLO\:HDWKHU5HFRUGV�


��W\SH�GDLO\ZHDWKHUUHFRUG�


���GDWH���GD\�����


����������PRQWK�����


����������\HDU�������


���WHPSHUDWXUH���PLQLPXP���XQLW�GHJUHHV�FHQWLJUDGH�


���������������������������QXPEHU�������


�����������������PD[LPXP���XQLW�GHJUHHV�FHQWULJUDGH�


���������������������������QXPEHU���������


���UDLQIDOO���XQLW�PLOOLPHWUHV�


��������������QXPEHU��������







��


��


2WKHU�$YDLODEOH�'DWD


� +LVWRULFDO�'DWD���$YHUDJH�WHPSHUDWXUH�DQG


UDLQIDOO�ILJXUHV�IRU�HDFK�PRQWK�LQ�WKH�3HULRG�RI


5HFRUG�������WR�SUHVHQW�


� +LVWRULFDO�$YHUDJHV���$YHUDJH�YDOXHV�IRU


WHPSHUDWXUH�DQG�UDLQIDOO�IRU�WKH�WZHOYH�PRQWKV


RI�WKH�\HDU�RYHU�WKH�SHULRG�RI�UHFRUG


��


%XLOGLQJ�WKH�7DUJHW�7H[WV


)RU�HDFK�WH[W�


� 2PLW�LQIRUPDWLRQ�WKDW�LV�QRW�DYDLODEOH�LQ�D


FRPSXWDWLRQDOO\�WUDFWDEOH�IRUP


� $VVXPH�ZH�GRQ·W�KDYH�ZLQG��VXQVKLQH�


WKXQGHUVWRUP�DQG�PLVW�RU�IRJ�LQIRUPDWLRQ


� 7KHQ��HGLW�WKH�UHVXOWV�IRU�IOXHQF\


��


,QLWLDO�7H[W���


7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ


DYHUDJH��ZLWK�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V���7KH�WRWDO�UDLQ�IRU�WKH�\HDU�VR�IDU


LV�ZHOO�EHORZ�DYHUDJH���7KHUH�ZDV�UDLQ�RQ


HYHU\�GD\�IRU���GD\V�IURP���WK�WR���WK�


ZLWK�PLVW�DQG�IRJ�SDWFKHV�RQ���WK�DQG


��WK���5DLQIDOO�DPRXQWV�ZHUH�PRVWO\


VPDOO��ZLWK�OLJKW�ZLQGV�







��


��


7H[W������6LPSOLILFDWLRQV


7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ


DYHUDJH��ZLWK�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V���7KH�WRWDO�UDLQ�IRU�WKH�\HDU�VR�IDU


LV�ZHOO�EHORZ�DYHUDJH���7KHUH�ZDV�UDLQ�RQ


HYHU\�GD\�IRU���GD\V�IURP���WK�WR���WK�


ZLWK�PLVW�DQG�IRJ�SDWFKHV�RQ���WK�DQG


��WK���5DLQIDOO�DPRXQWV�ZHUH�PRVWO\


VPDOO��ZLWK�OLJKW�ZLQGV�


��


7H[W������6LPSOLILHG�7H[W


7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ


DYHUDJH��ZLWK�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V���7KH�WRWDO�UDLQ�IRU�WKH�\HDU�VR�IDU


LV�ZHOO�EHORZ�DYHUDJH���7KHUH�ZDV�UDLQ�RQ


HYHU\�GD\�IRU���GD\V�IURP���WK�WR���WK�


5DLQIDOO�DPRXQWV�ZHUH�PRVWO\�VPDOO�


��


7DUJHW�7H[W���


7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ


DYHUDJH��ZLWK�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V��EXW�WKH�WRWDO�UDLQ�IRU�WKH�\HDU�VR


IDU�LV�ZHOO�EHORZ�DYHUDJH���$OWKRXJK


WKHUH�ZDV�UDLQ�RQ�HYHU\�GD\�IRU���GD\V


IURP���WK�WR���WK��UDLQIDOO�DPRXQWV�ZHUH


PRVWO\�VPDOO�







��


��


,QLWLDO�7H[W���


7KH�PRQWK�ZDV�UDWKHU�GU\�ZLWK�RQO\�WKUHH


GD\V�RI�UDLQ�LQ�WKH�PLGGOH�RI�WKH�PRQWK�


7KH�WRWDO�IRU�WKH�\HDU�VR�IDU�LV�YHU\


GHSOHWHG�DJDLQ��DIWHU�DOPRVW�FDWFKLQJ�XS


GXULQJ�0DUFK���0DUV�&UHHN�GULHG�XS�DJDLQ


RQ���WK�$SULO�DW�WKH�ZDWHUIDOO��EXW


UHVXPHG�RQ��VW�0D\���OLJKW�UDLQ��7KLV�LV


WKH�IRXUWK�WLPH�LW�GULHG�XS�WKLV�\HDU�


��


7H[W�����6LPSOLILFDWLRQV


7KH�PRQWK�ZDV�UDWKHU�GU\�ZLWK�RQO\�WKUHH


GD\V�RI�UDLQ�LQ�WKH�PLGGOH�RI�WKH�PRQWK�


7KH�WRWDO�IRU�WKH�\HDU�VR�IDU�LV�YHU\


GHSOHWHG�DJDLQ��DIWHU�DOPRVW�FDWFKLQJ�XS


GXULQJ�0DUFK���0DUV�&UHHN�GULHG�XS�DJDLQ


RQ���WK�$SULO�DW�WKH�ZDWHUIDOO��EXW


UHVXPHG�RQ��VW�0D\���OLJKW�UDLQ��7KLV�LV


WKH�IRXUWK�WLPH�LW�GULHG�XS�WKLV�\HDU�


��


7DUJHW�7H[W���


7KH�PRQWK�ZDV�UDWKHU�GU\�ZLWK�RQO\�WKUHH


GD\V�RI�UDLQ�LQ�WKH�PLGGOH�RI�WKH�PRQWK�


7KH�WRWDO�IRU�WKH�\HDU�VR�IDU�LV�YHU\


GHSOHWHG�DJDLQ�







��


��


,QLWLDO�7H[W���


7KH�PRQWK�ZDV�RXU�GULHVW�DQG�ZDUPHVW


$XJXVW�LQ�RXU����\HDU�UHFRUG��DQG�RXU


ILUVW�
UDLQOHVV
�PRQWK���7KH���WK�$XJXVW


ZDV�RXU�ZDUPHVW�$XJXVW�GD\�LQ�RXU�UHFRUG


ZLWK�������DQG�RXU�ILUVW�
KRW
�$XJXVW�GD\


�������7KH�PRQWK�IRUPV�SDUW�RI�RXU


ORQJHVW�GU\�VSHOO����GD\V�IURP����-XO\�WR


���6HSWHPEHU��������5DLQIDOO�VR�IDU�LV


WKH�VDPH�DV�DW�WKH�HQG�RI�-XO\�EXW�QRZ�LV


YHU\�GHILFLHQW�


��


7DUJHW�7H[W���


7KH�PRQWK�ZDV�RXU�GULHVW�DQG�ZDUPHVW


$XJXVW�LQ�RXU����\HDU�UHFRUG��DQG�RXU


ILUVW�UDLQOHVV�PRQWK���7KH���WK�$XJXVW


ZDV�RXU�ZDUPHVW�$XJXVW�GD\�LQ�RXU�UHFRUG


ZLWK�������DQG�RXU�ILUVW�KRW�$XJXVW�GD\�


5DLQIDOO�LV�QRZ�YHU\�GHILFLHQW�


��


7KH�&DVH�6WXG\�6R�)DU


:H·OO�DVVXPH�WKDW�


� :H�KDYH�ORFDWHG�WKH�VRXUFH�GDWD


� :H�KDYH�SUHSURFHVVHG�WKH�GDWD�WR�EXLOG�WKH


'DLO\:HDWKHU5HFRUGV


� :H�KDYH�FRQVWUXFWHG�DQ�LQLWLDO�FRUSXV�RI�WH[WV


� :H�KDYH�PRGLILHG�WKH�LQLWLDO�FRUSXV�WR�SURGXFH�D


VHW�RI�WDUJHW�WH[WV







��


��


,V�LW�:RUWK�8VLQJ�1/*"


� )RU�RQH�VXPPDU\�D�PRQWK�SUREDEO\�QRW�


HVSHFLDOO\�JLYHQ�WKH�VLPSOLILFDWLRQV�UHTXLUHG�WR


WKH�WH[WV�WR�PDNH�WKHP�HDV\�WR�JHQHUDWH


� +RZHYHU��WKH�FOLHQW�LV�LQWHUHVWHG�LQ�D�SLORW�VWXG\�


² LQ�WKH�IXWXUH�WKHUH�PD\�EH�D�VKLIW�WR�ZHHNO\


VXPPDULHV


² WKHUH�DUH�PDQ\�DXWRPDWLF�ZHDWKHU�GDWD


FROOHFWLRQ�VLWHV�HDFK�RI�ZKLFK�FRXOG�XVH�WKH


WHFKQRORJ\


��


2YHUYLHZ


� $Q�,QWURGXFWLRQ�WR�1/*


� 5HTXLUHPHQWV�$QDO\VLV�IRU�1/*


� 1/*�$UFKLWHFWXUH�DQG�6\VWHP�'HVLJQ


� $�&DVH�6WXG\


� $�&ORVHU�/RRN�DW�WKH�&RPSRQHQW�7DVNV


� &RQFOXVLRQV�DQG�3RLQWHUV


��


&RPSRQHQW�7DVNV�LQ�1/*


� 7H[W�3ODQQLQJ


² &RQWHQW�GHWHUPLQDWLRQ


² 'LVFRXUVH�SODQQLQJ


� 6HQWHQFH�3ODQQLQJ


² 6HQWHQFH�DJJUHJDWLRQ


² /H[LFDOLVDWLRQ


² 5HIHUULQJ�H[SUHVVLRQ�JHQHUDWLRQ


� /LQJXLVWLF�5HDOL]DWLRQ


² 6\QWDFWLF�DQG�PRUSKRORJLFDO�UHDOL]DWLRQ


² 2UWKRJUDSKLF�UHDOL]DWLRQ







��


��


7H[W�3ODQQLQJ


*RDO�


� 7R�GHWHUPLQH�ZKDW�PHVVDJHV�WR�FRPPXQLFDWH�


DQG�KRZ�WR�UKHWRULFDOO\�VWUXFWXUH�WKHVH


PHVVDJHV


$SSURDFKHV


� 0HWKRGV�EDVHG�RQ�UHDVRQLQJ�DERXW�LQWHQWLRQ


� 0HWKRGV�EDVHG�RQ�REVHUYDWLRQV�DERXW�WH[W


VWUXFWXUH


� 0RUH�JHQHUDO�H[SHUW�V\VWHP�EDVHG�PHWKRGV


��


0HWKRGV�EDVHG�RQ
5HDVRQLQJ�DERXW�,QWHQWLRQV
7\SLFDOO\�XVH�$,�SODQQLQJ�WHFKQLTXHV�


� *RDO� �GHVLUHG�FRPPXQLFDWLYH�HIIHFW


� 3ODQ�FRQVWLWXHQWV� �WKLQJV�WKH�V\VWHP�FDQ�VD\


�VSHHFK�DFWV�


� LQYROYHV�UHDVRQLQJ�DERXW�XVHU·V�EHOLHIV�WR


GHWHUPLQH�ZKDW�WR�VD\�DQG�KRZ�WR�UKHWRULFDOO\


VWUXFWXUH�WKDW�LQIRUPDWLRQ


� UHTXLUHV�UHDVRQLQJ�DERXW�ZK\�LQIRUPDWLRQ


VKRXOG�EH�LQFOXGHG


��


0HWKRGV�EDVHG�RQ
5HDVRQLQJ�DERXW�,QWHQWLRQV
$QDO\VLV�


� SULQFLSOHG�DQG�WKHRUHWLFDOO\�HOHJDQW


� H[SHQVLYH�DQG�FRPSOH[


� PD\�EH�PRVW�DSSURSULDWH�IRU�GLDORJ�V\VWHPV


� QRW�ZLGHO\�XVHG�LQ�DSSOLHG�1/*�V\VWHPV







��


��


0HWKRGV�EDVHG�RQ
7H[W�6WUXFWXUH


%DVLF�LGHD�


� WH[WV�RIWHQ�IROORZ�FRQYHQWLRQDOLVHG�SDWWHUQV


� WKHVH�SDWWHUQV�FDQ�EH�FDSWXUHG�E\�PHDQV�RI


¶WH[W�JUDPPDUV·�WKDW�GLFWDWH�ERWK�FRQWHQW�DQG


FRKHUHQW�VWUXFWXUH


� WKHVH�HIIHFWLYHO\�UHFRPSLOH�VRPH�RI�WKH


UHDVRQLQJ�WKDW�KDV�WR�EH�FDUULHG�RXW�H[SOLFLWO\�LQ


PRUH�VRSKLVWLFDWHG�PHWKRGV


��


0HWKRGV�EDVHG�RQ
7H[W�6WUXFWXUH


7H[W�IRUPDWV�HQFDSVXODWHG�LQ�6&+(0$6�


� WHPSODWH�SURJUDPV�ZKLFK�SURGXFH�WH[W�SODQV


� VSHFLI\�KRZ�D�SDUWLFXODU�WH[W�SODQ�FDQ�EH


FRQVWUXFWHG�XVLQJ�VPDOOHU�VFKHPDV�RU�DWRPLF


PHVVDJHV


� FDQ�VSHFLI\�PDQ\�GHJUHHV�RI�YDULDELOLW\�DQG


RSWLRQDOLW\


� PD\�LQFOXGH�FRQWHQW�GHWHUPLQDWLRQ�RU�RQO\�WH[W


VWUXFWXULQJ


��


0HWKRGV�EDVHG�RQ
7H[W�6WUXFWXUH


,PSOHPHQWLQJ�VFKHPDV�


� VLPSOH�VFKHPDV�FDQ�EH�H[SUHVVHG�DV�JUDPPDUV


� PRUH�IOH[LEOH�VFKHPDV�XVXDOO\�LPSOHPHQWHG�DV


PDFURV�RU�FODVV�OLEUDULHV�RQ�WRS�RI�D


FRQYHQWLRQDO�SURJUDPPLQJ�ODQJXDJH��ZKHUH


HDFK�VFKHPD�LV�D�SURFHGXUH


� XVXDOO\�HPERG\�LGHDV�IURP�5KHWRULFDO�6WUXFWXUH


7KHRU\�WR�SURYLGH�WH[W�FRKHUHQFH


� FXUUHQWO\�PRVW�SRSXODU�WH[W�SODQQLQJ�DSSURDFK


LQ�DSSOLHG�1/*







��


��


$Q�([DPSOH�6FKHPD


6FKHPD�QDPH��3UHYLRXV$WWHPSW)DLOHG3DUDJUDSK��


FRQGLWLRQ��3UHYLRXV$WWHPSW7R4XLW�  �758(


ERG\�


1�� �6XPPDULVH3UHYLRXV$WWHPSWV���


1�� �/RRN)RU(QFRXUDJLQJ6LJQV���


1�� �0HVVDJH�´0RVW�SHRSOH�ZKR�VXFFHVVIXOO\�TXLW


VPRNLQJ�PDNH�VHYHUDO�XQVXFFHVVIXO�DWWHPSWV


ILUVW�«µ�


,I��1��  �18//�


UHWXUQ�&RQWUDVW�1���1��


HOVH�UHWXUQ�&RQWUDVW�1���(ODERUDWLRQ�1���1���


��


'HULYLQJ�6FKHPDV�IURP�D
&RUSXV


8VLQJ�WKH�7DUJHW�7H[W�&RUSXV�


� WDNH�D�VPDOO�QXPEHU�RI�VLPLODU�FRUSXV�WH[WV


� EUHDN�XS�WKHVH�WH[WV�LQWR�PHVVDJHV��DQG�WU\�WR�GHWHUPLQH


KRZ�HDFK�PHVVDJH�FDQ�EH�FRPSXWHG�IURP�WKH�LQSXW�GDWD


� SURSRVH�UXOHV�RU�VWUXFWXUHV�ZKLFK�H[SODLQ�ZK\�PHVVDJH�[


LV�LQ�WH[W�$�EXW�QRW�WH[W�%����WKLV�PD\�EH�HDVLHU�LI


PHVVDJHV�DUH�RUJDQLVHG�LQWR�D�WD[RQRP\


� GLVFXVV�WKLV�DQDO\VLV�ZLWK�GRPDLQ�H[SHUWV��DQG�LWHUDWH


� UHSHDW�WKH�H[HUFLVH�ZLWK�D�ODUJHU�VHW�RI�FRUSXV�WH[WV


��


6FKHPDV��3URV�DQG�&RQV


$GYDQWDJHV�RI�VFKHPDV�


� &RPSXWDWLRQDOO\�HIILFLHQW


� $OORZ�DUELWUDU\�FRPSXWDWLRQ�ZKHQ�QHFHVVDU\


� 1DWXUDOO\�VXSSRUW�JHQUH�FRQYHQWLRQV


� 5HODWLYHO\�HDV\�WR�DFTXLUH�IURP�D�FRUSXV


'LVDGYDQWDJHV


� /HVV�IOH[LEOH


� 0D\�EH�GLIILFXOW�WR�UHXVH�LQ�RWKHU�DSSOLFDWLRQV







��


���


([SHUW�6\VWHP�$SSURDFKHV


8VH��FRQVWUXFWLYH��H[SHUW�V\VWHP�WHFKQLTXHV


� SURGXFWLRQ�UXOHV


� FDVH�EDVHG�UHDVRQLQJ


$QDO\VLV


� 3ODFHV�SODQQLQJ�DQG�VFKHPDV�LQWR�SHUVSHFWLYH


� 6XJJHVWV�PDQ\�RWKHU�SRVVLEOH�DOJRULWKPV


���


$�3URGXFWLRQ�5XOH�([DPSOH


LI�DQG��"GHSRVLW���"WRWDOBFRVW�


���� �FDVH��GLVSXWHG�FKDUJHV��


WKHQ


�����DGG�QRGH


���UKHWRULFDO�IDFW�H[SODQDWLRQ


�PHVVDJH�"VHUYLFHBSURYLGHU�KDV�VXEPLWWHG�DQ


DGGLWLRQDO�FKDUJH�WR�\RXU�DFFRXQW�


�PHVVDJH�"GHSRVLW�ZDV�OHVV�WKDQ


"WRWDOBFRVW���


���


5HVHDUFK�,VVXHV


� 8VLQJ�RWKHU�LGHDV�IURP�H[SHUW�V\VWHPV����HJ


FDVH�EDVHG�UHDVRQLQJ


� 3ULQFLSOHG�ZD\V�RI�LQWHJUDWLQJ�VKDOORZ�DQG�GHHS


UHDVRQLQJ


� $�EHWWHU�XQGHUVWDQGLQJ�RI�UKHWRULFDO�UHODWLRQV







��


���


7KH�:HDWKHU5HSRUWHU
$UFKLWHFWXUH


/LQJXLVWLF


5HDOLVDWLRQ


6HQWHQFH


3ODQQLQJ


'LVFRXUVH


3ODQQLQJ


&RQWHQW


'HWHUPLQDWLRQ


7H[W


3ODQQLQJ


���


7H[W�3ODQQLQJ


&RQWHQW�'HWHUPLQDWLRQ�


� %XLOG�PHVVDJHV�IRU�WKH�UHSRUWLQJ�SHULRG


'LVFRXUVH�3ODQQLQJ


� 2UJDQL]H�PHVVDJHV�WR�EH�SUHVHQWHG�LQ�WKH�WH[W


���


&RQWHQW�'HWHUPLQDWLRQ


'HWHUPLQLQJ�0HVVDJH�7\SHV�


� %UHDN�WH[WV�LQWR�ODUJHVW�SRVVLEOH�EDVH


LQIRUPDWLRQDO�HOHPHQWV


� ,GHQWLI\�XQGHUO\LQJ�GDWD�UHTXLUHG�IRU�HDFK�NLQG


RI�LQIRUPDWLRQDO�HOHPHQW


� GHILQH�D�VHW�RI�PHVVDJH�W\SHV�WKDW�FROOHFW


WRJHWKHU�XQGHUO\LQJ�GDWD�LQ�ZD\V�WKDW�DUH


FRQYHQLHQW�IRU�OLQJXLVWLF�H[SUHVVLRQ







��


���


&RQWHQW�'HWHUPLQDWLRQ


7KH�.H\�,VVXHV�LQ�0HVVDJH�6SHFLILFDWLRQ�


� GHWHUPLQH�WKH�PRVW�XVHIXO�FOXVWHULQJV�RI


LQIRUPDWLRQ


� UHSUHVHQW�WKHVH�FOXVWHULQJV�LQ�D�ZD\�WKDW�PDNHV


PDQLSXODWLRQ�IRU�OLQJXLVWLF�H[SUHVVLRQ�HDV\


���


&RQWHQW�'HWHUPLQDWLRQ


� 5RXWLQH�PHVVDJHV


² 0RQWKO\5DLQ)DOO0VJ�


0RQWKO\7HPSHUDWXUH0VJ�


5DLQ6R)DU0VJ�


0RQWKO\5DLQ\'D\V0VJ


� $OZD\V�FRQVWUXFWHG�IRU�DQ\�VXPPDU\�WR�EH


JHQHUDWHG


���


&RQWHQW�'HWHUPLQDWLRQ


� 6LJQLILFDQW�(YHQW�PHVVDJHV


² 5DLQ(YHQW0VJ�


5DLQ6SHOO0VJ�


7HPSHUDWXUH(YHQW0VJ�


7HPSHUDWXUH6SHOO0VJ


� 2QO\�FRQVWUXFWHG�LI�WKH�GDWD�ZDUUDQWV�WKHLU


FRQVWUXFWLRQ���HJ�LI�UDLQ�RFFXUV�RQ�PRUH�WKDQ�D


VSHFLILHG�QXPEHU�RI�GD\V�LQ�D�URZ







��


���


&RQWHQW�'HWHUPLQDWLRQ


$��0RQWKO\5DLQIDOO0VJ�


��PHVVDJH�LG�PVJ����


���PHVVDJH�W\SH�PRQWKO\UDLQIDOO�


���SHULRG���PRQWK����


������������\HDU��������


���DEVROXWH�RU�UHODWLYH�UHODWLYH�WR�DYHUDJH�


���UHODWLYH�GLIIHUHQFH���PDJQLWXGH���XQLW�PLOOLPHWHUV�


�������������������������������������QXPEHU�����


�������������������������GLUHFWLRQ������


���


&RQWHQW�'HWHUPLQDWLRQ


$�5DLQ6SHOO0VJ�


��PHVVDJH�LG�PVJ����


��PHVVDJH�W\SH�UDLQVSHOOPVJ�


��SHULRG���EHJLQ���GD\����


�������������������PRQWK����


�������������������\HDU��������


�����������HQG���GD\����


�����������������PRQWK����


�����������������\HDU��������


�����������GXUDWLRQ���XQLW�GD\�


����������������������QXPEHU�������


��DPRXQW���XQLW�PLOOLPHWUHV�


�����������QXPEHU��������


���


'LVFRXUVH�3ODQQLQJ


� 7KH�FRQWHQW�RI�WKH�WH[W�WR�EH�JHQHUDWHG�KDV


EHHQ�GHWHUPLQHG�E\�WKH�PHVVDJH�EXLOGLQJ�SKDVH


� 7KH�JRDO�RI�GLVFRXUVH�SODQQLQJ�LV�WR�DVVHPEOH


WKLV�VHW�RI�PHVVDJHV�LQWR�D�FRKHUHQW�WH[W







��


���


'LVFRXUVH�3ODQQLQJ


$�6LPSOH�'LVFRXUVH�6FKHPD�


:HDWKHU6XPPDU\�→
0RQWKO\7HPS0VJ


0RQWKO\5DLQIDOO0VJ


5DLQ\'D\V0VJ


5DLQ6R)DU0VJ


���


'LVFRXUVH�3ODQQLQJ


/LPLWDWLRQV�RI�D�VLPSOH�VFKHPD�EDVHG�DSSURDFK�


� 9HU\�ULJLG


� 'RHVQ·W�DOORZ�IRU�VSHFLDO�FLUFXPVWDQFHV


:D\V�RI�DGGLQJ�PRUH�IOH[LELOLW\�


� DGG�RSWLRQDOLW\�WR�WKH�VFKHPD�WR�GHDO�ZLWK


VSHFLDO�FDVHV


� VHJPHQW�NQRZOHGJH�RI�ZKDW�PDNHV�D�WH[W


FRKHUHQW�LQWR�VHSDUDWH�UXOHV


���


'LVFRXUVH�3ODQQLQJ


7KUHH�EDVLF�UKHWRULFDO�UHODWLRQVKLSV�


� 6(48(1&(


� (/$%25$7,21


� &2175$67


$SSOLFDELOLW\�RI�UKHWRULFDOO\�EDVHG�SODQQLQJ


RSHUDWRUV�GHWHUPLQHG�E\�0HVVDJH�6WDWXV�DQG


0HVVDJH�7RSLF







��


���


0HVVDJH�6WDWXV


0HVVDJH


5RXWLQH


0HVVDJH


%DVLF0HVVDJH


0RQWKO\5DLQ0VJ


(ODERUDWLRQ


6LJQLILFDQW


(YHQW


5DLQ6SHOO0VJ


5DLQ\'D\V0VJ


5DLQ6R)DU0VJ


0RQWKO\7HPS0VJ


7HPS(YHQW0VJ


5DLQ(YHQW0VJ


7HPS6SHOO0VJ


���


0HVVDJH�7RSLF


0HVVDJH


5DLQ


0HVVDJH


0RQWKO\5DLQ0VJ


7HPS


0HVVDJH


5DLQ6SHOO0VJ


5DLQ\'D\V0VJ


5DLQ6R)DU0VJ


0RQWKO\7HPS0VJ


7HPS(YHQW0VJ


5DLQ(YHQW0VJ


7HPS6SHOO0VJ


���


'LVFRXUVH�3ODQQLQJ


6(48(1&(


� 7ZR�PHVVDJHV�FDQ�EH�FRQQHFWHG�E\�D�6(48(1&(


UHODWLRQVKLS�LI�WKH\�DUH�ERWK�%DVLF0HVVDJHV







��


���


'LVFRXUVH�3ODQQLQJ


(/$%25$7,21


� 7ZR�PHVVDJHV�FDQ�EH�FRQQHFWHG�E\�DQ


(O$%25$7,21�UHODWLRQVKLS�LI�


² WKH\�DUH�ERWK�KDYH�WKH�VDPH�723,&


² WKH�QXFOHXV�LV�D�%DVLF0HVVDJH


���


'LVFRXUVH�3ODQQLQJ


&2175$67


� 7ZR�PHVVDJHV�FDQ�EH�FRQQHFWHG�E\�D


&2175$67�UHODWLRQVKLS�LI�


² WKH\�ERWK�KDYH�WKH�VDPH�7<3(


² WKH\�ERWK�KDYH�WKH�IHDWXUH


DEVROXWH�RU�UHODWLYH� �UHODWLYH�WR�DYHUDJH


² WKH\�KDYH�GLIIHUHQW�YDOXHV�IRU


UHODWLYH�GLIIHUHQFH�GLUHFWLRQ


���


'LVFRXUVH�3ODQQLQJ


� 6HOHFW�D�VWDUW�PHVVDJH


� 8VH�UKHWRULFDO�UHODWLRQ�RSHUDWRUV�WR�DGG


PHVVDJHV�WR�WKLV�VWUXFWXUH�XQWLO�DOO�PHVVDJHV�DUH


FRQVXPHG�RU�QR�PRUH�RSHUDWRUV�DSSO\


� 6WDUW�PHVVDJH�LV�DQ\�URXWLQH�PHVVDJH







��


���


'LVFRXUVH�3ODQQLQJ


7KH�DOJRULWKP�


7H[W3ODQ� �6WDUW0HVVDJH


0HVVDJH6HW� �0HVVDJH6HW���6WDUW0HVVDJH


UHSHDW


² ILQG�D�UKHWRULFDO�RSHUDWRU�WKDW�ZLOO�DOORZ�DWWDFKPHQW�RI


D�PHVVDJH�WR�WKH�7H[W3ODQ


² DWWDFK�PHVVDJH�DQG�UHPRYH�IURP�0HVVDJH6HW


XQWLO�0HVVDJH6HW� ���RU�QR�RSHUDWRUV�DSSO\


���


7DUJHW�7H[W���


7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ


DYHUDJH��ZLWK�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V��EXW�WKH�WRWDO�UDLQ�IRU�WKH�\HDU�VR


IDU�LV�ZHOO�EHORZ�DYHUDJH���$OWKRXJK


WKHUH�ZDV�UDLQ�RQ�HYHU\�GD\�IRU���GD\V


IURP���WK�WR���WK��UDLQIDOO�DPRXQWV�ZHUH


PRVWO\�VPDOO�


���


'LVFRXUVH�3ODQQLQJ


7KH�0HVVDJH�6HW�


&RROHU7KDQ$YHUDJH


'ULHU7KDQ$YHUDJH


$YHUDJH1XPEHU2I5DLQ'D\V


5DLQ6R)DU


5DLQ6SHOO


5DLQ$PRXQWV
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'LVFRXUVH�3ODQQLQJ


UDLQ�VR�IDU


&2175$67


UDLQ


DPRXQWV


&2175$67


(/$%25$7,21


UDLQVSHOODYHUDJH��


UDLQGD\V


(/$%25$7,21


FRROHU�WKDQ


DYHUDJH


6(48(1&(


GULHU�WKDQ


DYHUDJH


���


$�7H[W�3ODQ
7(;73/$1


6$7(//,7(���


>6(48(1&(@


GULHU�WKDQ


DYHUDJH


18&/(86


FRROHU�WKDQ


DYHUDJH


6$7(//,7(���


>6(48(1&(@


18&/(86


6$7(//,7(���


>&2175$67@


UDLQ


DPRXQWV


18&/(86


6$7(//,7(���


>(/$%25$7,21@


UDLQVSHOO


18&/(866$7(//,7(���


>&2175$67@


UDLQ�VR�IDU


18&/(86


6$7(//,7(���


>(/$%25$7,21@


DYHUDJH��


UDLQGD\V


18&/(86


���


$�7H[W�3ODQ


��W\SH�WH[WSODQ�


��UHODWLRQV���VHTXHQFH�VDWHOOLWH����VDWHOOLWH�����


��VDWHOOLWH������QXFOHXV�〈0217+/<7(0306*〉���
��VDWHOOLWH������QXFOHXV�〈0217+/<5$,1)$//06*〉�
����������������������UHODWLRQV���HODERUDWLRQ�QXFOHXV�VDWHOOLWH����


��������������������������������������HODERUDWLRQ�QXFOHXV�VDWHOOLWH������


����������������������VDWHOOLWH������UHODWLRQV���FRQWUDVW�QXFOHXV�VDWHOOLWH�����


�������������������������������������������QXFOHXV�〈5$,1<'$<606*〉�
�������������������������������������������VDWHOOLWH������QXFOHXV�〈5$,162)$506*〉�����
����������������������VDWHOOLWH������UHODWLRQV���FRQWUDVW�QXFOHXV�VDWHOOLWH�����


�������������������������������������������QXFOHXV�〈5$,163(//06*〉�
�������������������������������������������VDWHOOLWH������QXFOHXV�〈5$,1$02817606*〉��������
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'LVFRXUVH�3ODQQLQJ


� 5HVXOW�LV�D�7(;7�3/$1��D�WUHH�VWUXFWXUH


SRSXODWHG�E\�PHVVDJHV�DW�LWV�OHDI�QRGHV


� 1H[W�VWHS���UHDOLVLQJ�WKH�PHVVDJHV�DV�WH[W


���


$�6LPSOH�5HDOLVHU


� :H�FDQ�SURGXFH�RQH�RXWSXW�VHQWHQFH�SHU


PHVVDJH�LQ�WKH�GLVFRXUVH�SODQ


� $�VSHFLDOLVW�IUDJPHQW�RI�FRGH�IRU�HDFK�PHVVDJH


W\SH�GHWHUPLQHV�KRZ�WKDW�PHVVDJH�W\SH�LV


UHDOLVHG


���


$�6LPSOH�5HDOLVHU


)RU�WKH�0RQWKO\7HPSHUDWXUH0VJ�


7HPS6WULQJ� �FDVH��7(03���$9(5$*(7(03�


>����«����@���¶�YHU\�PXFK�ZDUPHU�WKDQ�DYHUDJH�·


>����«����@���¶PXFK�ZDUPHU�WKDQ�DYHUDJH�·


>����«����@���¶VOLJKWO\�ZDUPHU�WKDQ�DYHUDJH�·


>�����«�����@���¶VOLJKWO\�FRROHU�WKDQ�DYHUDJH�·


>�����«�����@���¶PXFK�FRROHU�WKDQ�DYHUDJH�·


>�����«�����@���¶�YHU\�PXFK�FRROHU�WKDQ�DYHUDJH�·


HQGFDVH


6HQWHQFH� �¶7KH�PRQWK�ZDV·���7HPS6WULQJ
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2QH�0HVVDJH�SHU�6HQWHQFH


� 7KH�PRQWK�ZDV�FRROHU�WKDQ�DYHUDJH�


� 7KH�PRQWK�ZDV�GULHU�WKDQ�DYHUDJH�


� 7KHUH�ZHUH�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V�


� 7KH�WRWDO�UDLQ�IRU�WKH�\HDU�VR�IDU�LV


ZHOO�EHORZ�DYHUDJH�


� 7KHUH�ZDV�UDLQ�RQ�HYHU\�GD\�IRU���GD\V


IURP���WK�WR���WK�


� 5DLQIDOO�DPRXQWV�ZHUH�PRVWO\�VPDOO�


���


7DUJHW�7H[W���


7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ


DYHUDJH��ZLWK�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V��EXW�WKH�WRWDO�UDLQ�IRU�WKH�\HDU�VR


IDU�LV�ZHOO�EHORZ�DYHUDJH���$OWKRXJK


WKHUH�ZDV�UDLQ�RQ�HYHU\�GD\�IRU���GD\V


IURP���WK�WR���WK��UDLQIDOO�DPRXQWV�ZHUH


PRVWO\�VPDOO�


���


6LPSOH�7HPSODWHV


3UREOHPV�ZLWK�VLPSOH�WHPSODWHV�


� 0RQWKO\7HPS�DQG�0RQWKO\5DLQIDOO�GRQ·W�DOZD\V


DSSHDU�LQ�WKH�VDPH�VHQWHQFH


� :KHQ�WKH\�GR�DSSHDU�LQ�WKH�VDPH�VHQWHQFH��WKH\


GRQ·W�DOZD\V�DSSHDU�LQ�WKH�VDPH�RUGHU


� (DFK�FDQ�EH�UHDOLVHG�LQ�GLIIHUHQW�ZD\V���HJ�¶YHU\


ZDUP·�YV�¶ZDUPHU�WKDQ�DYHUDJH·


� $GGLWLRQDO�LQIRUPDWLRQ�PD\�RU�PD\�QRW�EH


LQFRUSRUDWHG�LQWR�WKH�VDPH�VHQWHQFH
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6HQWHQFH�3ODQQLQJ


*RDO�


� 7R�FRQYHUW�D�WH[W�SODQ�LQWR�D�VHTXHQFH�RI


VHQWHQFH�GHILQLWLRQV


7DVNV�


� $JJUHJDWLRQ


� /H[LFDOLVDWLRQ


� 5HIHUHQFH


���


$JJUHJDWLRQ


6HQWHQFH�DJJUHJDWLRQ�


² FRPELQLQJ�PHVVDJHV�LQWR�VHQWHQFHV


3DUDJUDSK�DJJUHJDWLRQ�


² FRPELQLQJ�VHQWHQFHV�LQWR�SDUDJUDSKV


3DUDJUDSK�DJJUHJDWLRQ�LV�SRRUO\�XQGHUVWRRG


���


:D\V�RI�$JJUHJDWLQJ
0HVVDJHV


6RPH�SRVVLELOLWLHV�


� 6LPSOH�FRQMXQFWLRQ


� (OOLSVLV


� (PEHGGLQJ


� 6HW�LQWURGXFWLRQ
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6LPSOH�&RQMXQFWLRQ


:LWKRXW�DJJUHJDWLRQ�


² 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ�([SUHVV�


² ,W�OHDYHV�DW���$0�


:LWK�DJJUHJDWLRQ�


² 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ�([SUHVV�


DQG�LW�OHDYHV�DW���$0�


���


(OOLSVLV


:LWKRXW�DJJUHJDWLRQ�


² ,W�OHDYHV�DW���$0�


² ,W�DUULYHV�DW������30�


:LWK�DJJUHJDWLRQ�


² ,W�OHDYHV�DW���$0��DQG���DUULYHV�DW������30�


���


(PEHGGLQJ


:LWKRXW�DJJUHJDWLRQ�


² 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ�([SUHVV�


² ,W�OHDYHV�DW���$0�


:LWK�DJJUHJDWLRQ�


² 7KH�QH[W�WUDLQ��ZKLFK�OHDYHV�DW���$0��LV�WKH


&DOHGRQLDQ�([SUHVV�
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6HW�,QWURGXFWLRQ


:LWKRXW�DJJUHJDWLRQ�


² ,W�KDV�D�VQDFN�EDU�


² ,W�KDV�D�UHVWDXUDQW�FDU�


:LWK�DJJUHJDWLRQ�


² ,W�KDV�^D�VQDFN�EDU��D�UHVWDXUDQW�FDU`�


² ,W�KDV�D�VQDFN�EDU�DQG�D�UHVWDXUDQW�FDU�


&DXWLRQ��QHHG�WR�DYRLG�FKDQJLQJ�WKH�PHDQLQJ�


² -RKQ�ERXJKW�D�79�DQG�%LOO�ERXJKW�D�79�


² -RKQ�DQG�%LOO�ERXJKW�D�79�


���


&KRRVLQJ�$JJUHJDWLRQV


8VXDOO\�PDQ\�ZD\V�WR�DJJUHJDWH�D�JLYHQ�PHVVDJH


VHW�


² 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ�([SUHVV�


,W�OHDYHV�DW���DP


² 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ�([SUHVV�


DQG�LW�OHDYHV�DW���DP�


² 7KH�QH[W�WUDLQ��ZKLFK�OHDYHV�DW���DP��LV�WKH


&DOHGRQLDQ�([SUHVV�


² 7KH�QH[W�WUDLQ�LV�WKH�&DOHGRQLDQ�([SUHVV�


ZKLFK�OHDYHV�DW���DP�


:KLFK�LV�EHVW"


���


&KRLFH�+HXULVWLFV


$�IHZ�VXJJHVWLRQV�IURP�WKH�OLWHUDWXUH�


� FRQIRUP�WR�JHQUH�FRQYHQWLRQV�DQG�UXOHV


� RQO\�DJJUHJDWH�PHVVDJHV�ZKLFK�DUH�VLEOLQJV�LQ


WKH�WH[W�SODQ�WUHH


� RQO\�XVH�UHODWLYH�FODXVHV�ZKHQ�WKH�PHVVDJHV�DUH


OLQNHG�E\�DQ�(ODERUDWLRQ�UKHWRULFDO�UHODWLRQ


0RUH�UHVHDUFK�LV�QHHGHG
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/H[LFDOLVDWLRQ


&RQYHUWLQJ�FRQFHSWV�LQWR�ZRUGV


² ,W�GHSDUWV�DW���$0


² ,W�OHDYHV�DW���$0


² ,W�KDV�D�GHSDUWXUH�WLPH�RI���$0


$VVXPH�FRQFHSWV�DUH�¶FORVH·�WR�ZRUGV�


² &RQFHSW�LV�'HSDUWXUH7LPH��QRW�D�UHFRUG�RI�WKH


WUDLQ·V�ORFDWLRQ�DQG�YHORFLW\�DW������������


����������������


² ODWWHU�FDVH�LV�YHU\�SRRUO\�XQGHUVWRRG


���


/H[LFDOLVDWLRQ�+HXULVWLFV
6RPH�VXJJHVWLRQV�IURP�WKH�OLWHUDWXUH


� (QIRUFH�YDULDWLRQ����GRQ·W�RYHUXVH�ZRUGV


� 'LVFRXUVH�IRFXV�


² -RKQ�VROG�0DU\�DQ�DSSOH


² 0DU\�ERXJKW�DQ�DSSOH�IURP�-RKQ


� &RQIRUP�WR�OHYHO�RI�IRUPDOLW\�DQG�RWKHU�SUDJPDWLF�FULWHULD�


² IDWKHU�YV�GDG


� &RQIRUP�WR�JHQUH�FRQYHQWLRQ�DQG�UXOHV�


² 3DUDFHWDPRO�YV�7\OHQRO�YV�$FHWDPLQRSKHQ


� ([SUHVV�PXOWLSOH�FRQFHSWV�ZLWK�D�VLQJOH�ZRUG�


² +H�LV�D�WHUURULVW���� �NLOOVBSHRSOH�	�EDGBSHUVRQ


���


/H[LFDOLVDWLRQ�$OJRULWKPV


'HFLVLRQ�WUHHV�


² FKRRVH�EHWZHHQ�ZD\V�RI�H[SUHVVLQJ�D�VLQJOH�FRQFHSW�


EDVHG�RQ�VLPSOH�TXHVWLRQV


² YHU\�VLPSOH�DQG�HDV\�WR�LPSOHPHQW��SUREDEO\�WKH�PRVW


SRSXODU�DSSURDFK


*UDSK�UHZULWLQJ�


² WUHDW�HDFK�PHVVDJH�DV�D�VHPDQWLF�QHWZRUN��DQG�UHZULWH


LW�DFFRUGLQJ�WR�D�FRQFHSW→ZRUG�GLFWLRQDU\
² PRUH�SRZHUIXO��WKHRUHWLFDOO\�HOHJDQW


² SHUKDSV�RQO\�MXVWLILHG�LQ�V\VWHPV�ZLWK�PXOWLOLQJXDO


RXWSXW
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$�'LVFULPLQDWLRQ�1HW
)RU�UHDOL]LQJ�WKH�&2175$67�UKHWRULFDO�UHODWLRQ�


&ODXVHV�DJJUHJDWHG


ZLWKLQ�RQH�VHQWHQFH"


�EXW��ODVW�XVHG�IRU


&2175$67"


<HV


OH[� �´DOWKRXJKµ


<HV


OH[� �´KRZHYHUµ


<HV


OH[� �´LQ�FRQWUDVWµ


1R


OH[� �´EXWµ


1R


�,Q�FRQWUDVW��ODVW


XVHG�IRU�&2175$67"


1R


���


5HIHUHQFH


+RZ�FDQ�ZH�LGHQWLI\�VSHFLILF�GRPDLQ�REMHFWV�DQG


HQWLWLHV"


² ,QLWLDO�LQWURGXFWLRQ�RI�DQ�REMHFW


² 6XEVHTXHQW�UHIHUHQFHV�WR�DQ�DOUHDG\�VDOLHQW


REMHFW


���


,QLWLDO�5HIHUHQFH


,QWURGXFLQJ�DQ�REMHFW�LQWR�WKH�GLVFRXUVH�


� XVH�D�IXOO�QDPH


² WKH�&DOHGRQLDQ�([SUHVV


� UHODWH�WR�DQ�REMHFW�WKDW�LV�DOUHDG\�VDOLHQW


² WKH�WUDLQ·V�UHVWDXUDQW�FDU


� VSHFLI\�SK\VLFDO�ORFDWLRQ


² WKH�WUDLQ�EHKLQG�WKH�+HUW]�ELOOERDUG


3RRUO\�XQGHUVWRRG��PRUH�UHVHDUFK�LV�QHHGHG
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6XEVHTXHQW�5HIHUHQFH


6RPH�SRVVLELOLWLHV�


� 3URQRXQV


² ,W�OHDYHV�DW���DP


� 'HILQLWH�13V


² 7KH�WUDLQ�OHDYHV�DW���DP


� 3URSHU�QDPHV��SRVVLEO\�DEEUHYLDWHG


² 7KH�&DOHGRQLDQ�OHDYHV�DW���DP


���


&KRRVLQJ�D�)RUP�RI
5HIHUHQFH


6RPH�VXJJHVWLRQV�IURP�WKH�OLWHUDWXUH


� XVH�D�SURQRXQ�LI�LW�UHIHUV�WR�DQ�HQWLW\�PHQWLRQHG


LQ�WKH�SUHYLRXV�FODXVH��DQG�WKHUH�LV�QR�RWKHU


HQWLW\�LQ�WKH�SUHYLRXV�FODXVH�WKDW�WKH�SURQRXQ


FRXOG�UHIHU�WR


� RWKHUZLVH�XVH�D�QDPH��LI�D�VKRUW�RQH�H[LVWV


� RWKHUZLVH�XVH�D�GHILQLWH�13


� DOVR�LPSRUWDQW�WR�FRQIRUP�WR�JHQUH�FRQYHQWLRQV


���IRU�H[DPSOH��WKHUH�DUH�PRUH�SURQRXQV�LQ


QHZVSDSHU�DUWLFOHV�WKDQ�LQ�WHFKQLFDO�PDQXDOV


���


([DPSOH


,�DP�WDNLQJ�WKH�&DOHGRQLDQ�([SUHVV


WRPRUURZ���,W�LV�D�PXFK�EHWWHU�WUDLQ�WKDQ


WKH�*UDPSLDQ�([SUHVV���7KH�&DOHGRQLDQ�KDV


D�UHDO�UHVWDXUDQW�FDU��ZKLOH�WKH�*UDPSLDQ


MXVW�KDV�D�VQDFN�EDU����7KH�UHVWDXUDQW


FDU�VHUYHV�ZRQGHUIXO�ILVK��ZKLOH�WKH


VQDFN�EDU�VHUYHV�PLFURZDYHG�PXVK�
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6HQWHQFH�3ODQQLQJ��&KRLFH


&KRLFH�PD\�EH�WKH�FHQWUDO�LVVXH�LQ�VHQWHQFH


SODQQLQJ�


² ZKLFK�DJJUHJDWLRQ��OH[LFDOLVDWLRQ��RU�UHIHUULQJ


H[SUHVVLRQ�VKRXOG�EH�XVHG"


² FOHDU�WKDW�JHQUH�VXEODQJXDJH�LV�LPSRUWDQW�LQ


DOO�RI�WKHVH�FKRLFHV


² HYLGHQFH�DQG�VXSSRUW�PD\�FRPH�IURP


SV\FKROLQJXLVWLFV�DQG�SUDFWLWLRQHU·V�ZLVGRP


���


$QRWKHU�&KRLFH�([DPSOH


:KLFK�LV�EHWWHU"


� 3UHVV�WKH�EXWWRQ�LI�WKH�EOXH�OLJKW�FRPHV�RQ�


� ,I�WKH�EOXH�OLJKW�FRPHV�RQ��SUHVV�WKH


EXWWRQ�


&RQVLGHUDWLRQV


� 7KH�SV\FKRORJLVW·V�YLHZ������LV�UHDG�TXLFNHU


� 7KH�WHFKQLFDO�DXWKRU·V�YLHZ������LV�OHVV�OLNHO\�WR


EH�PLVLQWHUSUHWHG


���


5HVHDUFK�,VVXHV


� +RZ�GR�ZH�PDNH�FKRLFHV"


� +RZ�GR�ZH�SHUIRUP�KLJKHU�OHYHO�DJJUHJDWLRQ�


VXFK�DV�IRUPLQJ�SDUDJUDSKV�IURP�VHQWHQFHV"


� +RZ�GR�ZH�OH[LFDOLVH�LI�GRPDLQ�FRQFHSWV�GR�QRW


HDVLO\�PDS�LQWR�ZRUGV"


� :KDW�LV�WKH�EHVW�ZD\�RI�PDNLQJ�DQ�LQLWLDO


UHIHUHQFH�WR�DQ�REMHFW"
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6HQWHQFH�3ODQQLQJ


� ([DPLQH�WKH�WDUJHW�WH[WV�WR�GHWHUPLQH�WKH�UDQJH


RI�H[SUHVVLRQ�UHTXLUHG


� &RQVWUXFW�PDSSLQJV�IURP�WKH�WH[W�SODQ�WR


VHQWHQFH�SODQV�WKDW�FDQ�EH�JLYHQ�WR�D�UHDOLVHU


���


6HQWHQFH�3ODQQLQJ


� 6HQWHQFH�DJJUHJDWLRQ�UXOHV�ZRUN�ZLWKLQ


VXEVWUXFWXUHV�RI�WKH�WH[W�SODQ


� 7KH�UXOHV�LGHQWLI\�VWUXFWXUHV�WKDW�FDQ�EH


FRPELQHG


� 5XOHV�PD\�FRPELQH�HQWLUH�PHVVDJHV�RU�SDUWV�RI


PHVVDJHV


���
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UDLQ
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18&/(86
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$�7H[W�3ODQ


��W\SH�WH[WSODQ�


��UHODWLRQV���VHTXHQFH�VDWHOOLWH����VDWHOOLWH�����


��VDWHOOLWH������QXFOHXV�〈0217+/<7(0306*〉���
��VDWHOOLWH������QXFOHXV�〈0217+/<5$,1)$//06*〉�
����������������������UHODWLRQV���HODERUDWLRQ�QXFOHXV�VDWHOOLWH����


��������������������������������������HODERUDWLRQ�QXFOHXV�VDWHOOLWH������


����������������������VDWHOOLWH������UHODWLRQV���FRQWUDVW�QXFOHXV�VDWHOOLWH�����


�������������������������������������������QXFOHXV�〈5$,1<'$<606*〉�
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�������������������������������������������QXFOHXV�〈5$,163(//06*〉�
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6HQWHQFH�3ODQQLQJ�5XOHV


6HQWHQFH�SODQQLQJ�UXOHV�DUH�VHQVLWLYH�WR�UKHWRULFDO


UHODWLRQV�


� ,I�WZR�PHVVDJHV�DUH�LQ�D�6(48(1&(�UHODWLRQ�WKH\


FDQ�EH�FRQMRLQHG�DW�WKH�VDPH�OHYHO


� ,I�RQH�PHVVDJH�LV�DQ�(/$%25$7,21�RI�DQRWKHU�LW


FDQ�HLWKHU�EH�FRQMRLQHG�DW�WKH�VDPH�OHYHO�RU


HPEHGGHG�DV�D�PLQRU�FODXVH�RU�SKUDVH


� ,I�RQH�PHVVDJH�LV�D�&2175$67�WR�DQRWKHU�LW�FDQ


EH�FRQMRLQHG�DW�WKH�VDPH�OHYHO�RU�HPEHGGHG�DV


D�PLQRU�FODXVH�RU�SKUDVH


���


$�6HQWHQFH�3ODQQLQJ�5XOH


6$7(//,7(���


>&2175$67@


0HVVDJH�


18&/(86


0HVVDJH�


18&/(86
6�


&RQM


6


0HVVDJH�


6


6


0HVVDJH�DOWKRXJK







��


���


$�6HQWHQFH�3ODQQLQJ�5XOH


6$7(//,7(���


>&2175$67@


0HVVDJH�


18&/(86


0HVVDJH�


18&/(86


6


0HVVDJH�


6


6�


&RQM 6


0HVVDJH�EXW


���


9DULDWLRQV�LQ�'HVFULELQJ
5DLQIDOO


9DULDWLRQV�LQ�V\QWDFWLF�FDWHJRU\�


6� >UDLQIDOO�ZDV�YHU\�SRRU�LQGHHG@


13� >D�PXFK�ZRUVH�WKDQ�DYHUDJH�UDLQIDOO@


$3� >PXFK�GULHU�WKDQ�DYHUDJH@


9DULDWLRQV�LQ�VHPDQWLFV�


$EVROXWH� >YHU\�GU\@


>D�YHU\�SRRU�UDLQIDOO@


&RPSDUDWLYH� >D�PXFK�ZRUVH�WKDQ�DYHUDJH�UDLQIDOO@


>PXFK�GULHU�WKDQ�DYHUDJH@


���


$�6HQWHQFH�3ODQQLQJ�5XOH


+


0RQWKO\5DLQIDOO0VJ�\�


DEVROXWH�RU�UHODWLYH


UHODWLYH�WR�DYHUDJH


0RQWKO\7HPS0VJ�[�


DEVROXWH�RU�UHODWLYH


UHODWLYH�WR�DYHUDJH


$GM3


DQG


$GM3


33


WKDQ�DYHUDJH\[







��


���


$�6HQWHQFH�3ODQQLQJ�5XOH


+


�0RQWKO\5DLQIDOO0VJ�\�


DEVROXWH�RU�UHODWLYH


DEVROXWH


�0RQWKO\7HPS0VJ�[�


DEVROXWH�RU�UHODWLYH


UHODWLYH�WR�DYHUDJH


$GM3


\


$GM3


33


WKDQ�DYHUDJH


$GM3


$GM3


[


&RQM


���


6HQWHQFH�3ODQQLQJ�5XOHV


0DQ\�GLIIHUHQW�UHVXOWV�DUH�SRVVLEOH�


� 7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ�DYHUDJH�


7KHUH�ZHUH�WKH�DYHUDJH�QXPEHU�RI�UDLQ�GD\V��EXW�WKH


WRWDO�UDLQ�IRU�WKH�\HDU�VR�IDU�LV�ZHOO�EHORZ


DYHUDJH��7KHUH�ZDV�UDLQ�RQ�HYHU\�GD\�IRU���GD\V�IURP


��WK�WR���WK��EXW�UDLQIDOO�DPRXQWV�ZHUH�PRVWO\


VPDOO�


� 7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�WKDQ�DYHUDJH�


$OWKRXJK�WKH�WRWDO�UDLQ�IRU�WKH�\HDU�VR�IDU�LV�ZHOO


EHORZ�DYHUDJH��WKHUH�ZHUH�WKH�DYHUDJH�QXPEHU�RI�UDLQ


GD\V���7KHUH�ZDV�D�VPDOO�PRXQW�RI�UDLQ�RQ�HYHU\�GD\


IRU���GD\V�IURP���WK�WR���WK�


���


5HDOLVDWLRQ


*RDO�


WR�FRQYHUW�VHQWHQFH�SODQV�LQWR�DFWXDO�WH[W


3XUSRVH�


WR�KLGH�WKH�SHFXOLDULWLHV�RI�(QJOLVK��RU�ZKDWHYHU


WKH�WDUJHW�ODQJXDJH�LV��IURP�WKH�UHVW�RI�WKH�1/*


V\VWHP







��


���


5HDOLVDWLRQ�7DVNV


� ,QVHUW�IXQFWLRQ�ZRUGV


� &KRRVH�FRUUHFW�LQIOHFWLRQ�RI�FRQWHQW�ZRUGV


� 2UGHU�ZRUGV�ZLWKLQ�D�VHQWHQFH


� $SSO\�RUWKRJUDSKLF�UXOHV


���


5HDOLVDWLRQ


7HFKQLTXHV


� %L�GLUHFWLRQDO�*UDPPDU�6SHFLILFDWLRQV


� *UDPPDU�6SHFLILFDWLRQV�WXQHG�IRU�*HQHUDWLRQ


� 7HPSODWHV


���


5HDOLVDWLRQ�YV�3DUVLQJ


5HDOLVDWLRQ�LV�HDVLHU�WKDQ�SDUVLQJ�


� QR�QHHG�WR�KDQGOH�WKH�IXOO�UDQJH�RI�V\QWD[�WKDW�D


KXPDQ�PLJKW�XVH


� QR�QHHG�WR�UHVROYH�DPELJXLWLHV


� QR�QHHG�WR�FDWHU�IRU�LOO�IRUPHG�LQSXW







��


���


%L�GLUHFWLRQDO�*UDPPDU
6SHFLILFDWLRQV


� .H\�LGHD���RQH�JUDPPDU�VSHFLILFDWLRQ�XVHG�IRU


ERWK�UHDOLVDWLRQ�DQG�SDUVLQJ


� *HQHUDOO\�H[SUHVVHG�DV�D�GHFODUDWLYH�VHW�RI


FRUUHVSRQGHQFHV�EHWZHHQ�VHPDQWLF�DQG


V\QWDFWLF�VWUXFWXUHV


� 'LIIHUHQW�SURFHVVHV�DSSOLHG�IRU�JHQHUDWLRQ�DQG


DQDO\VLV


���


%L�GLUHFWLRQDO�*UDPPDU
6SHFLILFDWLRQV


� 9DULHW\�RI�DOJRULWKPV��LQFOXGLQJ�VHPDQWLF�KHDG


GULYHQ


� $OJRULWKPV�RIWHQ�SHUIRUP�OH[LFDOLVDWLRQ�DV�ZHOO


DV�UHDOLVDWLRQ


� 7KHRUHWLFDOO\�HOHJDQW�DSSURDFK


� 7R�GDWH��VRPHWLPHV�XVHG�LQ�PDFKLQH�WUDQVODWLRQ


V\VWHPV��EXW�DOPRVW�QHYHU�XVHG�LQ�RWKHU�DSSOLHG


1/*�V\VWHPV


���


3UREOHPV�ZLWK�WKH
%L�GLUHFWLRQDO�$SSURDFK


� 2XWSXW�RI�DQ�1/8�SDUVHU��D�VHPDQWLF�IRUP��LV


YHU\�GLIIHUHQW�IURP�WKH�LQSXW�WR�DQ�1/*�UHDOLVHU


�D�VHQWHQFH�SODQ�


� 'HEDWDEOH�ZKHWKHU�OH[LFDOLVDWLRQ�VKRXOG�EH


LQWHJUDWHG�ZLWK�UHDOLVDWLRQ


� 'LIILFXOW�LQ�SUDFWLFH�WR�HQJLQHHU�ODUJH


ELGLUHFWLRQDO�JUDPPDUV


� 'LIILFXOWLHV�KDQGOLQJ�IL[HG�SKUDVHV







��


���


*UDPPDU�6SHFLILFDWLRQV
WXQHG�IRU�*HQHUDWLRQ


� *UDPPDU�SURYLGHV�D�VHW�RI�FKRLFHV�IRU


UHDOLVDWLRQ


� &KRLFHV�DUH�PDGH�RQ�WKH�EDVLV�RI�WKH�LQSXW


VHQWHQFH�SODQ


� *UDPPDU�FDQ�RQO\�EH�XVHG�IRU�1/*


� :LGHO\�XVHG�LQ�SUDFWLFH��LQFOXGLQJ�)R*��3ODQ'RF�


DQG�$OHWK*HQ�


� :RUNLQJ�VRIWZDUH�LV�DYDLODEOH


���


6\VWHPLF�*UDPPDU


� (PSKDVLVHV�WKH�IXQFWLRQDO�RUJDQLVDWLRQ�RI


ODQJXDJH


� VXUIDFH�IRUPV�DUH�YLHZHG�DV�WKH�FRQVHTXHQFHV


RI�VHOHFWLQJ�D�VHW�RI�DEVWUDFW�IXQFWLRQDO�IHDWXUHV


� FKRLFHV�FRUUHVSRQG�WR�PLQLPDO�JUDPPDWLFDO


DOWHUQDWLYHV


� WKH�LQWHUSRODWLRQ�RI�DQ�LQWHUPHGLDWH�DEVWUDFW


UHSUHVHQWDWLRQ�DOORZV�WKH�VSHFLILFDWLRQ�RI�WKH


WH[W�WR�DFFXPXODWH�JUDGXDOO\


���


6\VWHPLF�*UDPPDU


3UHVHQW�3DUWLFLSOH


3DVW�3DUWLFLSOH


,QILQLWLYH


3RODU


:K�


,PSHUDWLYH


,QGLFDWLYH


'HFODUDWLYH


,QWHUURJDWLYH


0DMRU


0LQRU


0RRG


«


%RXQG�5HODWLYH







��


���


6\VWHPLF�*UDPPDU


&ODXVH�&KRLFHV


� 0DMRU�LQGLFDWLYH�GHFODUDWLYH�


7KH�FDW�LV�RQ�WKH�PDW�


� 0DMRU�LQGLFDWLYH�GHFODUDWLYH�UHODWLYH�


>+H�GLGQ·W�VHH�WKH�FDW@�WKDW�FKDVHG�WKH�UDW�


� 0DMRU�LQGLFDWLYH�GHFODUDWLYH�ERXQG�


>,W�RQO\�KXUWV@�ZKHQ�,�ODXJK�


� 0DMRU�LQGLFDWLYH�LQWHUURJDWLYH�SRODU�


+DV�DQ\ERG\�VHHQ�P\�VHDJXOO"


� 0DMRU�LPSHUDWLYH�


'RQ·W�EH�ULGLFXORXV�


� 0LQRU�SUHVHQW�SDUWLFLSOH�


><RX·OO�HQMR\@�KDYLQJ�PRUH�IUHH�WLPH�


���


.30/


+RZ�LW�ZRUNV�


� FKRLFHV�DUH�PDGH�XVLQJ�,148,5<�6(0$17,&6


� IRU�HDFK�FKRLFH�V\VWHP�LQ�WKH�JUDPPDU��D�VHW�RI


SUHGLFDWHV�NQRZQ�DV�&+226(56�DUH�GHILQHG


� WKHVH�WHVWV�DUH�IXQFWLRQV�IURP�WKH�LQWHUQDO�VWDWH


RI�WKH�UHDOLVHU�DQG�KRVW�JHQHUDWLRQ�V\VWHP�WR


RQH�RI�WKH�IHDWXUHV�LQ�WKH�V\VWHP�WKH�FKRRVHU�LV


DVVRFLDWHG�ZLWK


���


.30/


5HDOLVDWLRQ�6WDWHPHQWV�


� VPDOO�JUDPPDWLFDO�FRQVWUDLQWV�DW�HDFK�FKRLFH


SRLQW�EXLOG�XS�WR�D�JUDPPDWLFDO�VSHFLILFDWLRQ


� 〈,QVHUW�68%-(&7〉���DQ�HOHPHQW�IXQFWLRQLQJ�DV
VXEMHFW�ZLOO�EH�SUHVHQW


� 〈&RQIODWH�68%-(&7�$&725〉���WKH�FRQVWLWXHQW
IXQFWLRQLQJ�DV�68%-(&7�LV�WKH�VDPH�DV�WKH


FRQVWLWXHQW�WKDW�IXQFWLRQV�DV�$&725


� 〈2UGHU�),1,7(�68%-(&7〉���),1,7(�PXVW
LPPHGLDWHO\�SUHFHGH�68%-(&7
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���


,QSXWV�DQG�2XWSXWV


�6��7KHUH%H


����REMHFW��2��WUDLQ


�������������FDUGLQDOLW\���


�UHODWLRQV


����������������5��SHULRG��YDOXH�GDLO\�


����������5��VRXUFH��YDOXH�$EHUGHHQ�


����������5��GHVWLQDWLRQ��YDOXH�*ODVJRZ����


7KHUH�DUH����WUDLQV�GDLO\�IURP�$EHUGHHQ�WR


*ODVJRZ�


���


)8)�685*(


� )8)���D�XQLILFDWLRQ�EDVHG�OLQJXLVWLF�UHDOLVDWLRQ


WRRONLW


� 685*(���D�V\VWHPLF�EDVHG�XQLILFDWLRQ�JUDPPDU


RI�(QJOLVK


���


)8)�685*(


%DVLF�LGHD�


� LQSXW�VSHFLILFDWLRQ�LQ�WKH�IRUP�RI�D�)81&7,21$/


'(6&5,37,21��D�UHFXUVLYH�DWWULEXWH��YDOXH


PDWUL[


� WKH�JUDPPDU�LV�D�ODUJH�IXQFWLRQDO�GHVFULSWLRQ


ZLWK�DOWHUQDWLRQV�UHSUHVHQWLQJ�FKRLFH�SRLQWV


� UHDOLVDWLRQ�LV�DFKLHYHG�E\�XQLI\LQJ�WKH�LQSXW�)'


ZLWK�WKH�JUDPPDU�)'







��


���


)8)���$Q�,QSXW�)'


��FDW�FODXVH�


��SURFHVV���W\SH�FRPSRVLWH�


������������UHODWLRQ�SRVVHVVLYH�


������������OH[�¶KDQG·���


��SDUWLFLSDQWV���DJHQW���FDW�SHUVBSUR�


�������������������������JHQGHU�IHPLQLQH���


�����������������DIIHFWHG�è��FDW�QS�


������������������������������OH[�¶HGLWRU·���


�����������������SRVVHVVRU�è��


�����������������SRVVHVVHG���FDW�QS�


�����������������������������OH[�¶GUDIW·�����


6KH�KDQGV�WKH�GUDIW�WR�WKH�HGLWRU�


���


)8)��$�*UDPPDU�)UDJPHQW


��FDW�QS�


��Q���FDW�QRXQ�


������QXPEHU�^A�A�QXPEHU`���


��DOW��


���������3URSHU�QDPHV�GRQ
W�QHHG�DQ�DUWLFOH


��������SURSHU�\HV�


��������SDWWHUQ��Q���


���������&RPPRQ�QDPHV�GR


��������SURSHU�QR�


��������SDWWHUQ��GHW�Q��


��������GHW���FDW�DUWLFOH�


��������������OH[��WKH��������


���


7HPSODWHV


� 1R�JUDPPDU�DW�DOO���LQVWHDG��WKH�1/*�V\VWHP�LV


EDVHG�RQ�WHPSODWHV


² 7H[W�3ODQQHU�SURGXFHV�WUHHV�ZLWK�WHPSODWH�


OLNH�OHDYHV


² 6HQWHQFH�3ODQQHU�SHUIRUPV�XVXDO�RSHUDWLRQV


² 5HDOLVDWLRQ�PD\�GR�VRPH�PRUSKRORJ\�DQG


RUWKRJUDSK\��EXW�QRWKLQJ�HOVH


� 7H[W�SODQQLQJ�DQG�VHQWHQFH�SODQQLQJ�PD\�VWLOO


EH�YHU\�FRPSOH[







��


���


$Q�7HPSODWH�GULYHQ
([DPSOH


7H[W�3ODQQHU�2XWSXW�


>;��GHSDUW�QXP QXP�;�����DW��<@


;� �&DO([SUHVV��<� �����


6HQWHQFH�3ODQQHU�2XWSXW�


>;��GHSDUW�QXP QXP�;�����DW��<@


;� �>WKH�&DOHGRQLDQ�([SUHVV@��QXP VLQJXODU�


��<� �>��$0@


5HDOLVHU�2XWSXW�


7KH�&DOHGRQLDQ�([SUHVV�GHSDUWV�DW���$0�


���


7HPSODWHV��3URV�DQG�&RQV


3URV


� HDV\�IRU�QRQ�1/3�SHRSOH��VXFK�DV�GRPDLQ


H[SHUWV��WR�XQGHUVWDQG


� HDV\�DQG�IDVW�WR�LPSOHPHQW


&RQV


� ORWV�RI�WHPSODWHV�UHTXLUHG�LI�WKHUH�LV�D�ORW�RI


V\QWDFWLF�YDULDELOLW\


� UHVWULFWV�VHQWHQFH�SODQQLQJ�SRVVLELOLWLHV


���


0RUSKRORJ\�DQG
2UWKRJUDSK\


5HDOLVHU�PXVW�EH�DEOH�WR�


� LQIOHFW�ZRUGV


� DSSO\�VWDQGDUG�RUWKRJUDSKLF�VSHOOLQJ�FKDQJHV


� DGG�SXQFWXDWLRQ


� DGG�VWDQGDUG�SXQFWXDWLRQ�UXOHV







��


���


5HVHDUFK�4XHVWLRQV


� +RZ�FDQ�WKH�GLIIHUHQW�WHFKQLTXHV�EH�FRPELQHG"


� +RZ�PXFK�VHQWHQFH�SODQQLQJ�FDQ�EH�GRQH�ZLWK


WHPSODWHV"


� +RZ�GR�OD\RXW�LVVXHV�DIIHFW�UHDOLVDWLRQ"


���


/LQJXLVWLF�5HDOL]DWLRQ


� )RU�WKH�:HDWKHU5HSRUWHU�V\VWHP��FRPSOH[LW\�RI


WKH�UHDOLVHU�GHSHQGV�RQ�ZKLFK�OLQJXLVWLF


GHFLVLRQV�ZHUH�DOUHDG\�PDGH�E\�WKH�VHQWHQFH


SODQQHU


� 6LPSOHVW�UHDOLVHU�MXVW�ZDONV�DURXQG�WKH�VHQWHQFH


SODQV�LQ�WKH�WH[W�SODQ�LQ�D�WRS�GRZQ�OHIW�WR�


ULJKW�PDQQHU��UHDOLVLQJ�OHDI�QRGHV


� 0RUH�VRSKLVWLFDWLRQ�LV�SRVVLEOH


���


$Q�63/�LQSXW�WR�.30/


�O���JUHDWHU�WKDQ�FRPSDULVRQ


���WHQVH�SDVW


���H[FHHG�T��O��D��H[FHHG


���FRPPDQG�RIIHU�T�QRWFRPPDQGRIIHU


���SURSRVDO�T�QRWSURSRVDO


���GRPDLQ��P���RQH�RU�WZR�G�WLPH��OH[�PRQWK��GHWHUPLQHU�WKH�


���VWDQGDUG��D���TXDOLW\��OH[�DYHUDJH�GHWHUPLQHU�]HUR�


���UDQJH��F���VHQVH�DQG�PHDVXUH�TXDOLW\��OH[�FRRO�


���LQFOXVLYH��U���RQH�RU�WZR�G�WLPH


�����OH[�GD\


�����QXPEHU�SOXUDO


�����SURSHUW\�DVFULSWLRQ��U���TXDOLW\��OH[�UDLQ�


�����VL]H�SURSHUW\�DVFULSWLRQ


��������������������������DY���VFDODEOH�TXDOLW\��OH[�WKH�DY�QR�RI���


7KH�PRQWK�ZDV�FRROHU�WKDQ�DYHUDJH�ZLWK�WKH�DYHUDJH�QXPEHU�RI�UDLQ�GD\V�







��


���


$Q�LQSXW�)'�IRU�685*(


��FDW�FODXVH�


��SURF���W\SH�DVFULSWLYH�


���������PRGH�DWWULEXWLYH���


��SDUWLF���FDUULHU���FDW�FRPPRQ�


���������������������OH[��PRQWK����


�����������DWWULEXWH���FDW�DS�


�������������������FRPSOH[�FRQMXQFWLRQ�


�������������������GLVWLQFW�a���OH[��FRRO��


��������������������������������FRPSDUDWLYH�\HV��


���������������������������������OH[��GU\��


���������������������������������FRPSDUDWLYH�\HV����������


7KH�PRQWK�ZDV�FRROHU�DQG�GULHU�


���


2YHUYLHZ


� $Q�,QWURGXFWLRQ�WR�1/*


� 5HTXLUHPHQWV�$QDO\VLV�IRU�1/*


� 1/*�$UFKLWHFWXUH�DQG�6\VWHP�'HVLJQ


� $�&DVH�6WXG\


� $�&ORVHU�/RRN�DW�WKH�&RPSRQHQW�7DVNV


� &RQFOXVLRQV�DQG�3RLQWHUV


���


6XPPDU\


:H·YH�VHHQ


� WHFKQLTXHV�IRU�WH[W�SODQQLQJ


� WHFKQLTXHV�IRU�VHQWHQFH�SODQQLQJ


� WHFKQLTXHV�IRU�OLQJXLVWLF�UHDOLVDWLRQ







��


���


$SSOLHG�1/*�LQ�����


� +XJH�LQFUHDVH�LQ�WKH�QXPEHU�RI�1/*


DSSOLFDWLRQV�EHLQJ�LQYHVWLJDWHG�RU�GHYHORSHG


� 6ORZHU�LQFUHDVH�LQ�WKH�QXPEHU�RI�DSSOLFDWLRQV


ZKLFK�DUH�DFWXDOO\�ILHOGHG


² EXW�DW�OHDVW�WKHUH�DUH�VRPH��LQ������WKHUH


ZHUH�QRQH


� :H�DUH�EHJLQQLQJ�WR�VHH�UHXVDEOH�VRIWZDUH��DQG


VSHFLDOLVW�VRIWZDUH�KRXVHV


� $SSOLHG�1/*�LV�\RXQJ��EXW�WKH�IXWXUH�ORRNV


EULJKW


���


5HVRXUFHV��6,**(1


6,**(1��$&/�6SHFLDO�,QWHUHVW�*URXS�IRU�*HQHUDWLRQ�


� 0DLOLQJ�OLVW���FRQWDFW�VLJJHQ#FV�EJX�DF�LO


� :HE�VLWH�DW


KWWS���ZZZ�FV�EJX�DF�LO�VLJJHQ


² SDSHUV�DQG�ELEOLRJUDSKLHV


² FRQIHUHQFH�DQG�ZRUNVKRS�DQQRXQFHPHQWV


² VRIWZDUH


² MRE�DQQRXQFHPHQWV


² UHODWHG�SDJHV


���


5HVRXUFHV��&RQIHUHQFHV
DQG�:RUNVKRSV


� ,QWHUQDWLRQDO�:RUNVKRS�RQ�1/*��HYHU\�WZR�\HDUV


� (XURSHDQ�:RUNVKRS�RQ�1/*��HYHU\�WZR�\HDUV�


DOWHUQDWLQJ�ZLWK�WKH�,QWHUQDWLRQDO�:RUNVKRSV


� 1/*�SDSHUV�DW�$&/��$1/3��,-&$,��$$$,����


� 6HH�6,**(1�:HE�SDJH�IRU�DQQRXQFHPHQWV







��


���


5HVRXUFHV��3DSHUV
1/*�3DSHUV�


� 7KH�6,**(1�:HE�SDJH�


�KWWS���ZZZ�FV�EJX�DF�LO�VLJJHQ


� 7KH�&RPSXWDWLRQ�DQG�/DQJXDJH�DUFKLYH�


KWWS���[[[�ODQO�JRY�DUFKLYH�FPS�OJ


���


5HVRXUFHV��6RIWZDUH


� 5HDOLVHUV�


² )8)


KWWS���ZZZ�FV�EJX�DF�LO�IXI�


² .30/


KWWS���ZZZ�GDUPVWDGW�JPG�GH�SXEOLVK�NRPHW�NSPO�KWPO


���


5HVRXUFHV��&RPSDQLHV


6RPH�VRIWZDUH�JURXSV�ZLWK�1/*�H[SHULHQFH�


� &R*HQ7H[��VHH�KWWS���ZZZ�FRJHQWH[�FRP


² )R*�V\VWHP


² VHYHUDO�SDSHUV�RQ�QHZ�V\VWHPV�DW�$1/3��


� (5/,��VHH�KWWS���ZZZ�HUOL�FRP


² $OHWK*HQ�V\VWHP


� %HOOFRUH��6$,&����FRQWDFW��NXNLFK#EHOOFRUH�FRP


² 3ODQ'RF�V\VWHP







��


���


5HVRXUFHV���&ROOHFWLRQV
*�.HPSHQ��HG��>����@�1DWXUDO�/DQJXDJH�*HQHUDWLRQ���0DUWLQXV�1LMKRII


3XEOLVKHUV�
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