
3UDJ7LF3UDJ7LF

8VH�8VH�RI�)LQLWH�RI�)LQLWH�(OHPHQW�(OHPHQW�$QDO\VLV$QDO\VLV 'DWD�'DWD�

LQLQ )DWLJXH�$QDO\VHV)DWLJXH�$QDO\VHV

-DQ�-DQ�3DSXJD3DSXJD

&]HFK�7HFKQLFDO�8QLYHUVLW\�LQ�3UDJXH

'HSW��RI�0HFKDQLFV��%LRPHFKDQLFV�DQG 0HFKDWURQLFV

:RUNVKRS�RQ�&RPSXWDWLRQDO�)DWLJXH�$QDO\VLV������	��QG:RUNVKRS�RQ�&RPSXWDWLRQDO�)DWLJXH�$QDO\VLV������	��QG 3UDJ7LF�8VHUV3UDJ7LF�8VHUV·�0HHWLQJ·�0HHWLQJ

.DPHQLFH�QDG.DPHQLFH�QDG /LSRX/LSRX��&]HFK�5HS���2FW������&]HFK�5HS���2FW����������������������



6RIWZDUH�6RIWZDUH�3UDJ7LF3UDJ7LF
�� 6WDUWHG�DV�D�VXSSRUW�WRRO�IRU�SUHSDUDWLRQ�RI�P\�3K'�WKHVLV6WDUWHG�DV�D�VXSSRUW�WRRO�IRU�SUHSDUDWLRQ�RI�P\�3K'�WKHVLV

�� 3UHVHQW�IRFXV��UHVHDUFK�WRRO�XVDEOH�IRU�IDWLJXH�FRPSXWDWLRQ3UHVHQW�IRFXV��UHVHDUFK�WRRO�XVDEOH�IRU�IDWLJXH�FRPSXWDWLRQ

�� )UHHZDUH��)UHHZDUH��ZZZ�ZZZ�SUDJWLFSUDJWLF��FRPFRP��

�� 06�:LQGRZV�EDVHG06�:LQGRZV�EDVHG

�� (QJOLVK�LQWHUIDFH�RQO\(QJOLVK�LQWHUIDFH�RQO\

�� Y����Y����EHWD�EHWD��� Y����Y����EHWD'EHWD'

GHYHORSGHYHORSPHQWPHQW VSRQVRUHG�VSRQVRUHG�

E\E\ (YHNWRU(YHNWRU

�� 3UHYLRXV�YHUVLRQV�3UHYLRXV�YHUVLRQV�

VSRQVRUHG�E\�&78�LQ�VSRQVRUHG�E\�&78�LQ�

3UDJXH3UDJXH



3UDJ7LF3UDJ7LF )HDWXUHV)HDWXUHV

�� :RUNV�RQ�GDWD:RUNV�RQ�GDWD

�� RI�)(RI�)(��PRGHOPRGHO

�� DW�LVRODWHG�SRLQWV�ZLWK�QR�UHODWLRQ�WR�DQ\�)(DW�LVRODWHG�SRLQWV�ZLWK�QR�UHODWLRQ�WR�DQ\�)(��PRGHO��VWUDLQ�JDXJHV�PRGHO��VWUDLQ�JDXJHV�

�� 2ZQ�GDWDEDVH�RI�DOO�GDWD�SURFHVVHG2ZQ�GDWDEDVH�RI�DOO�GDWD�SURFHVVHG

�� 3UHSDUDWLRQ�DQG�DQDO\VLV�RI�ORDGLQJ�E\�PRUH�ORDG�FKDQQHOV3UHSDUDWLRQ�DQG�DQDO\VLV�RI�ORDGLQJ�E\�PRUH�ORDG�FKDQQHOV

�� (DV\�WR�XVH�JUDSKLFDO�LQWHUIDFH(DV\�WR�XVH�JUDSKLFDO�LQWHUIDFH

�� &RPSOH[�VHWXS�RI�FDOFXODWLRQ�PHWKRGV&RPSOH[�VHWXS�RI�FDOFXODWLRQ�PHWKRGV

�� 8QLTXH�FRYHUDJH�RI�PXOWLD[LDO�PHWKRGV8QLTXH�FRYHUDJH�RI�PXOWLD[LDO�PHWKRGV

�� $SSUR[�����KLJK$SSUR[�����KLJK��F\FOH�DQG����ORZF\FOH�DQG����ORZ��F\FOH�IDWLJXH�FRPSXWDWLRQ�F\FOH�IDWLJXH�FRPSXWDWLRQ�

PHWKRGVPHWKRGV



)DWLJXH�&DOFXODWLRQ�RQ�)()DWLJXH�&DOFXODWLRQ�RQ�)(��0RGHO0RGHO

�� )()(��PRGHOPRGHO

�� 7RSRORJ\7RSRORJ\

�� 5HVXOWV5HVXOWV

(VVHQWLDOV

�� 0DWHULDO�GDWD0DWHULDO�GDWD

�� .QRZOHGJH�DERXW�ORDG�KLVWRU\.QRZOHGJH�DERXW�ORDG�KLVWRU\

�� $YDLODELOLW\�RI�VXLWDEOH�FDOFXODWLRQ�PHWKRG�$YDLODELOLW\�RI�VXLWDEOH�FDOFXODWLRQ�PHWKRG�



)(0)(0��0RGHO�5HTXLUHPHQWV0RGHO�5HTXLUHPHQWV

�� $GHTXDWHO\�GHWDLOHG�PHVK�$GHTXDWHO\�GHWDLOHG�PHVK�

DURXQG�WKH�FULWLFDO�ORFDOLWLHVDURXQG�WKH�FULWLFDO�ORFDOLWLHV

�� 8VH�WKH�8VH�WKH�VXEPRGHOVXEPRGHO RI�WKH�RI�WKH�

FULWLFDO�SODFH�LI�DYDLODEOHFULWLFDO�SODFH�LI�DYDLODEOH

�� 6RPH�URXJK�UXOHV6RPH�URXJK�UXOHV����

�� $�TXDUWHU�RI�FLUFOH$�TXDUWHU�RI�FLUFOH a�a�����

HOHPHQWHOHPHQWVV

�� $YRLG�OLQHDU�WHWUDKHGURQV$YRLG�OLQHDU�WHWUDKHGURQV

�� $W�OHDVW�WKUHH�HOHPHQWV�$W�OHDVW�WKUHH�HOHPHQWV�

RYHU�WKH�WKLFNQHVV��RYHU�WKH�WKLFNQHVV��

RWKHUZLVH�VKHOOVRWKHUZLVH�VKHOOV

:RHKOHURY\�N LYN\
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9]U VW�
QDS Wt

3RNOHV�QD�åLYRWQRVWý61���������� $,6,����� �����7�����
�� ���� ���� ����
�� ��� ��� ���
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9]U VW�
QDS Wt

3RNOHV�QD�åLYRWQRVW/RDG�
LQFUHDVH

'HFUHDVH�RI�IDWLJXH�OLIH



8VH�8VH�RI�5HVXOW�RI�5HVXOW�'DWD'DWD ²² 3DUW�,3DUW�,

�� 5HVXOWV�FDQ�EH�SULQWRXW�5HVXOWV�FDQ�EH�SULQWRXW�DWDW

�� QRGHV�RI�HOHPHQWVQRGHV�RI�HOHPHQWV

�� FDQ�EH�VLJQLILFDQWO\�GLVFRQWLQXRXV��FRDUVH�PHVKHV�FDQ�EH�VLJQLILFDQWO\�GLVFRQWLQXRXV��FRDUVH�PHVKHV�

�� WKH�PHDVXUH�RI�FRQVHUYDWLYHQHVV�FDQ�EH�GRXEWIXOWKH�PHDVXUH�RI�FRQVHUYDWLYHQHVV�FDQ�EH�GRXEWIXO

�� LQWHJUDWLRQ�SRLQWV�LQWHJUDWLRQ�SRLQWV�

�� WKHWKH RQO\�RQO\�´H[DFWµ�YDOXHV´H[DFWµ�YDOXHV

�� QRGHV�QRGHV�DV�DV�DYHUDJHDYHUDJHGG YDOXHYDOXH

�� VPRRWK�LQ�FRPSDULVRQ�WR�QRGHV�RI�HOHPHQWVVPRRWK�LQ�FRPSDULVRQ�WR�QRGHV�RI�HOHPHQWV

�� WKH�VDPH�UHVXOWV�RQ�HGJHVWKH�VDPH�UHVXOWV�RQ�HGJHV

�� HOHPHQW�HOHPHQW�FHQWURLGVFHQWURLGV

�� XVHG�XVHG�H�J��H�J��LQ�)HP)DW�LQ�)HP)DW�RQ�RQ�VKHOO�HOHPHQWV�DQG�ZHOGV�VKHOO�HOHPHQWV�DQG�ZHOGV���WKH�ORDG�YDOXHV�WKH�ORDG�YDOXHV�RQ�RQ�

HGJHVHGJHV DUH�QRW�DUH�QRW�GHFLVLYH�GHFLVLYH�²² VWUXFWXUDO�VWUHVVHVVWUXFWXUDO�VWUHVVHV��

x PRUH�SRLQWV�WR�
EH�DQDO\]HG

x PXFK�VORZHU�
FDOFXODWLRQ



8VH�8VH�RI�5HVXOW�RI�5HVXOW�'DWD'DWD ²² 3DUW�,,3DUW�,,

�� 6KHOO�HOHPHQWV6KHOO�HOHPHQWV
�� REYLRXV�GHPDQG�E\�WKH�PRVW�RI�LQGXVWULDO�SDUWQHUV�REYLRXV�GHPDQG�E\�WKH�PRVW�RI�LQGXVWULDO�SDUWQHUV�
�DXWRPRWLYH��DLUSODQH��WUDQVSRUW��HWF��LQGXVWU\��DXWRPRWLYH��DLUSODQH��WUDQVSRUW��HWF��LQGXVWU\�

�� IXUWKHU�FRPSOLFDWLRQIXUWKHU�FRPSOLFDWLRQ DV�DV�UHJDUGV�OLVWLQJUHJDUGV�OLVWLQJ ²² UHVXOWV�RQ�WRS�DQG�UHVXOWV�RQ�WRS�DQG�
ERWWRP�VLGHERWWRP�VLGHVV

�� TXHVWLRQDEOH�UHVXOWV�DW�W\SLFDO�FUDFN�LQLWLDWLRQ�DUHDV�TXHVWLRQDEOH�UHVXOWV�DW�W\SLFDO�FUDFN�LQLWLDWLRQ�DUHDV�²²
MXQFWLRQV��WRHV��HWF�MXQFWLRQV��WRHV��HWF�

�� WKHVH�ORFDOLWLHV�DUH�PRUHRYHU�RIWHQ�DIIHFWHG�E\�ZHOGVWKHVH�ORFDOLWLHV�DUH�PRUHRYHU�RIWHQ�DIIHFWHG�E\�ZHOGV

�� XVH�RI�UHVXOWV�DW�HOHPHQW�XVH�RI�UHVXOWV�DW�HOHPHQW�FHQWURLGV�FHQWURLGV�VKRXOG�EH�SUHIHUUHGVKRXOG�EH�SUHIHUUHG

�� %DU�HOHPHQWV"%DU�HOHPHQWV"
�� GRHV�WKH�FRPSXWDWLRQ�PDNH�VHQVH"GRHV�WKH�FRPSXWDWLRQ�PDNH�VHQVH"

�� GHVFULSWLRQ�RI�SRWHQWLDO�QRWFKHV�RQ�HOHPHQWV�FORVH�WR�]HUR��LI�GHVFULSWLRQ�RI�SRWHQWLDO�QRWFKHV�RQ�HOHPHQWV�FORVH�WR�]HUR��LI�
QRW�LQSXW�H�J��LQ�WKH�IDWLJXH�SRVWQRW�LQSXW�H�J��LQ�WKH�IDWLJXH�SRVW��SURFHVVRU�SURFHVVRU�

�� QRWFKHV�DW�MXQFWLRQV�DUH�QRW�GHVFULEHG�LQ�DFFHSWDEOH�GHWDLOQRWFKHV�DW�MXQFWLRQV�DUH�QRW�GHVFULEHG�LQ�DFFHSWDEOH�GHWDLO



'DWD�,PSRUW�WR�'DWD�,PSRUW�WR�3UDJ7LF3UDJ7LF

�� )()(��GDWDGDWD

�� FRPPRQO\�IRUPDWWHG��URZV�	�FROXPQV��$6&,,�ILOH��VROLG�HOHPHQWV�RFRPPRQO\�IRUPDWWHG��URZV�	�FROXPQV��$6&,,�ILOH��VROLG�HOHPHQWV�RQO\�QO\�

�� 06&�06&�1DVWUDQ1DVWUDQ �
��
�QDVQDV�
��
�GDWGDW ILOHV�ILOHV��� WRSRORJ\��
�WRSRORJ\��
�SFKSFK ²² )()(��UHVXOWV�UHVXOWV�

�� $%$486��$6&,,�ILOH�
�$%$486��$6&,,�ILOH�
�ILOILO����²² VXVSHQGHG�DW�SUHVHQW��LV�WKHUH�DQ\ERG\�WR�VXVSHQGHG�DW�SUHVHQW��LV�WKHUH�DQ\ERG\�WR�

VSRQVRU�LW"�VSRQVRU�LW"�

�� ,VRODWHG�SRLQWV,VRODWHG�SRLQWV

�� GLUHFW�LQSXW�WKURXJK�WKH�GLUHFW�LQSXW�WKURXJK�WKH�3UDJ7LF·V3UDJ7LF·V LQWHUIDFH�H[SHFWHGLQWHUIDFH�H[SHFWHG

�� SRVVLELOLW\�WR�LPSRUW�DV�D�FRPPRQO\�IRUPDWWHG�$6&,,�ILOHSRVVLELOLW\�WR�LPSRUW�DV�D�FRPPRQO\�IRUPDWWHG�$6&,,�ILOH

�� 2WKHU�HQWLWLHV2WKHU�HQWLWLHV

�� ORDG�UHJLPHV��FDOFXODWLRQ�PHWKRGV�ORDG�UHJLPHV��FDOFXODWLRQ�PHWKRGV�²² SRVVLELOLW\�WR�UHDG�GDWD�IURP�RWKHU�SRVVLELOLW\�WR�UHDG�GDWD�IURP�RWKHU�

3UDJ7LF·V3UDJ7LF·V WDVNVWDVNV



([DPSOH�RI�$16<6�,QSXW([DPSOH�RI�$16<6�,QSXW

2SHUDWLRQV�GRQH�LQ�SRLQWV�����FDQ�EH�VDYHG�

DQG�UHDG�GXULQJ DQ\�IXWXUH�LPSRUW RQ�D�

VLPLODU�GDWD�VWUXFWXUH



)()(��0RGHO�0RGHO�'HVFULSWLRQ'HVFULSWLRQ

�� 7RSRORJ\�7RSRORJ\�GDWDGDWD

�� 1RGH1RGH GHVFULSWLRQ�GHVFULSWLRQ��,'���,'��FRRUGLQDWHVFRRUGLQDWHV��

�� (OHPHQW(OHPHQW GHVFULSWLRQGHVFULSWLRQ
�� ,','

�� 5HODWHG�5HODWHG�PDWHULDOPDWHULDO

�� 5HODWHG�5HODWHG�HOHPHQW�HOHPHQW�JURXSJURXS

�� 5HODWHG�5HODWHG�UHDO�FRQVWDQWVUHDO�FRQVWDQWV

�� 5HODWHG�5HODWHG�FRRUGLQDWH�V\VWHPVFRRUGLQDWH�V\VWHPV ��GHILQLWLRQGHILQLWLRQ����RXWSXWRXWSXW��

�� 5HODWHG�QRGHV�5HODWHG�QRGHV��HOHPHQW�WDEOH��HOHPHQW�WDEOH�RI�LQFLGHQFLHVRI�LQFLGHQFLHV��

�� 5HVXOW�5HVXOW�GDWDGDWD



'DWD�'DWD�6WUXFWXUH�RI�7DVN6WUXFWXUH�RI�7DVNVV LQ�LQ�3UDJ7LF3UDJ7LF

�� KDUGKDUG��GLVF�UHSUHVHQWDWLRQGLVF�UHSUHVHQWDWLRQ

�� 
�
�IGE�IGE�ILOH�ZLWK�GHVFULSWLRQ�RI�WKH�WDVN��GDWDBEDVH�ILOH�ZLWK�GHVFULSWLRQ�RI�WKH�WDVN��GDWDBEDVH�

�� GLUHFWRU\�
��WKH�VDPH�QDPH�DV�WKH�WDVN��IXOO�ZLWK�ELQDU\�ILOHV�GLUHFWRU\�
��WKH�VDPH�QDPH�DV�WKH�WDVN��IXOO�ZLWK�ELQDU\�ILOHV�

RI�LQGLYLGXDO�LWHPV�LQ�WKH�GDWDBEDVH��GDWDBYHFWRUV�RI�LQGLYLGXDO�LWHPV�LQ�WKH�GDWDBEDVH��GDWDBYHFWRUV�

�� HDFK�ILOH�FRQVLVWV�RI�HDFK�ILOH�FRQVLVWV�RI�GDWD�GDWD�RI�XQLIRUP�RI�XQLIRUP�W\SH�W\SH�DQG�OHQJWKDQG�OHQJWK

�� PHPRU\�UHSUHVHQWDWLRQPHPRU\�UHSUHVHQWDWLRQ

�� GDWDBEDVH�GDWDBEDVH�²² VSHFLDOL]HG�GDWDBYHFWRU�GHVFULELQJ�FRPSOHWH�VSHFLDOL]HG�GDWDBYHFWRU�GHVFULELQJ�FRPSOHWH�

FRQWHQW�RI�WKH�WDVNFRQWHQW�RI�WKH�WDVN

�� GDWDBYHFWRUGDWDBYHFWRU

�� FODVV�EXLOG�DURXQG�WKH�FODVV�EXLOG�DURXQG�WKH�GDWD�GDWD�UHDG�IURP�ILOHVUHDG�IURP�ILOHV

�� GDWD�DUH�GDWD�DUH�FDFKHGFDFKHG����UHDG�RQO\�WKHLU�UHDG�RQO\�WKHLU�SDUW��QRW�SDUW��QRW�WKH�ZKROH�ILOHWKH�ZKROH�ILOH

�� 3UDJ7LF�3UDJ7LF�LQWHUIDFH�LQWHUIDFH�UHSUHVHQWDWLRQUHSUHVHQWDWLRQ



,QWHUIDFH,QWHUIDFH

� GDWDBYHFWRUV�DUH�UHSUHVHQWHG�

DV�LWHPV�ZLWK�XQLTXH�,'�

QDPHV �ELJ�OHWWHUV�

� IXQFWLRQ�RI�HDFK GDWDBYHFWRU�

LGHQWLILHG�E\�LWV�KHDGHU�DQG�
FDWHJRUL]HG WR�DSSURSULDWH�

VHFWLRQV

� GDWDBYHFWRUV�RSHQHG�IRU�

YLHZLQJ�E\�ULJKW�KDQG�FOLFN�
RQ�WKHLU�,'�QDPHV

GDWDBEDVH�WUHH



,QWHUIDFH�,,�,QWHUIDFH�,,�²² 3RSXS�3RSXS�0HQX0HQX

�� 2SHQHG�2SHQHG�E\�D�E\�D�FOLFN�FOLFN�RQ�RQ�WKH�ULJKW�PRXVH�WKH�ULJKW�PRXVH�
EXWWRQEXWWRQ

�� 'LIIHUV�'LIIHUV�IRU�IRU�YDULRXV�VHOHFWHG�LWHPVYDULRXV�VHOHFWHG�LWHPV

�� 5HPRYH�5HPRYH�FRPPDQGFRPPDQG
�� UHPRYHV�WKH�UHPRYHV�WKH�GDWDBGDWDBYHFWRU�IURP�WKH�WDVNYHFWRU�IURP�WKH�WDVN����EXW�EXW�
OHDYHV�WKH�ILOH�UHSUHVHQWDWLRQ�OHDYHV�WKH�ILOH�UHSUHVHQWDWLRQ�RQ�RQ�WKH�KDUGWKH�KDUG��
GLVFGLVF

�� 'HOHWH'HOHWH FRPPDQGFRPPDQG
�� UHPRYHV�DOVR�WKH�ILOH�UHPRYHV�DOVR�WKH�ILOH�

�� 1RWH1RWH�� 6RPH�6RPH�GDWDBGDWDBYHFWRUYHFWRU VHUYH�DV�D�VHUYH�DV�D�
V\QHUJLFV\QHUJLF SDUW�SDUW�RI�DQRWKHU�RI�DQRWKHU�GDWDBGDWDBYHFWRU�YHFWRU�²²
\RX�ZLOO�EH�ZDUQHG�WKDW�WKH�\RX�ZLOO�EH�ZDUQHG�WKDW�WKH�
GHOHWHGHOHWH��UHPRYDO�LV�IRUELGGHQUHPRYDO�LV�IRUELGGHQ

:KHQ�:KHQ�

FRPSOHWHFRPSOHWH��



5HSRUW�ZLQGRZ�
² HUURUV��ZDUQLQJV��

RXWSXW�RI�VRPH�

FRPPDQGV

,QWHUIDFH�,,,,QWHUIDFH�,,,

6WDWXV�EDU�� UHSRUWV RQ�
FXUUHQW�FDOFXODWLRQ�UHVXOWV

0DLQ PHQX



'DWD�'DWD�,WHPV�'LIIHUHQWLDWLRQ,WHPV�'LIIHUHQWLDWLRQ

�� (DFK�(DFK�GDWDBGDWDBYHFWRU�YHFWRU�KDV�D�KDV�D�KHDGHU�DW�LWV�EHJLQQLQJKHDGHU�DW�LWV�EHJLQQLQJ����ZKHUH�ZKHUH�

DUH�DUH�DPRQJ�RWKHUVDPRQJ�RWKHUV GDWD�RQ�GDWD�RQ�

�� ,WV�PHDQLQJ�,WV�PHDQLQJ��H�J��6WUHVV���H�J��6WUHVV��6WUDLQ6WUDLQ����1RGHV1RGHV����HWFHWF����

�� 5HODWHG�ORFDWLRQ5HODWHG�ORFDWLRQ �H�J��H�J� YDULDEOH�GHVFULEHG�DWYDULDEOH�GHVFULEHG�DW HOHPHQWHOHPHQW

FHQWURLGVFHQWURLGV��

�� 1XPEHU�RI�LWHPV1XPEHU�RI�LWHPV����GLPHQVLRQ�RI�RQH�LWHPGLPHQVLRQ�RI�RQH�LWHP

�� 5HODWHG�VHWV�5HODWHG�VHWV��H�J���H�J��QRGDOQRGDO��

4XLFN�YLHZ� 6HOHFW�WKH�GDWDBYHFWRU�DQG�WKHQ�
FOLFN�RQ�WKH�ULJKW�EXWWRQ�RI�WKH�PRXVH



9LHZ���(GLW�:LQGRZ�9LHZ���(GLW�:LQGRZ�²² 7\SH�,7\SH�,

�� 'HVFULSWLRQ�RI�HOHPHQWV��QRGHV��LVRODWHG�SRLQWV��VHWV��UHVXOWV��'HVFULSWLRQ�RI�HOHPHQWV��QRGHV��LVRODWHG�SRLQWV��VHWV��UHVXOWV��ORDGVORDGV

�� 8VH�RI�FOLSERDUG�HQDEOHG�8VH�RI�FOLSERDUG�HQDEOHG�

�� &WUO�&��RU�WKH�FRPPDQG�IURP�WKH�ULJKW&WUO�&��RU�WKH�FRPPDQG�IURP�WKH�ULJKW��KDQG�FOLFN�PHQX��IRU�9LHZ�PRGHKDQG�FOLFN�PHQX��IRU�9LHZ�PRGH

�� &WUO�9��RU�WKH�FRPPDQG�IURP�WKH�ULJKW&WUO�9��RU�WKH�FRPPDQG�IURP�WKH�ULJKW��KDQG�FOLFN�PHQX��IRU�(GLW�PRGHKDQG�FOLFN�PHQX��IRU�(GLW�PRGH

�� )DVW�$6&,,�&RS\)DVW�$6&,,�&RS\ ²² FRSLHV�ZKROH�FRQWHQW�RI�WKH�WDEOH�WR�D�ILOH��FRSLHV�ZKROH�FRQWHQW�RI�WKH�WDEOH�WR�D�ILOH��

XVLQJ�WKH�WDEXODWRUV�DQG�HQWHUV�DV�VHSDUDWRUVXVLQJ�WKH�WDEXODWRUV�DQG�HQWHUV�DV�VHSDUDWRUV

�� )LOWHU)LOWHU ²² VHH�LWV�VWUHQJWK�RQ�WKH�QH[W�VOLGHVHH�LWV�VWUHQJWK�RQ�WKH�QH[W�VOLGH

1RWH�WKH�KLQWV



9LHZ���(GLW�:LQGRZ�9LHZ���(GLW�:LQGRZ�²² 7\SH�,7\SH�,
)LOWHU)LOWHU

�� /HDYHV�RQO\�GDWD/HDYHV�RQO\�GDWD

�� EHORQJLQJ�WR�VSHFLILHG�VHWEHORQJLQJ�WR�VSHFLILHG�VHW

�� ZLWK�VSHFLILF�YDOXHV�LQ�WKH�ZLWK�VSHFLILF�YDOXHV�LQ�WKH�

FKRVHQ�FROXPQFKRVHQ�FROXPQ

5HVXOWLQJ�VHW�

FDQ�EH�VDYHG

�� )LOWHULQJ�FDQ�EH�XVHG�LQ�D�FRQVHFXWLYH�VHULHV)LOWHULQJ�FDQ�EH�XVHG�LQ�D�FRQVHFXWLYH�VHULHV



9LHZ���(GLW�:LQGRZ�9LHZ���(GLW�:LQGRZ�²² 7\SH�,,7\SH�,,

�� QR�QR�FRPPDQG�FRPPDQG�%DFN%DFN RU�RU�8QGR8QGR����HYHU\�HYHU\�6DYH6DYH LV�ILQDOLV�ILQDO

�� QRW�QRW�6DYHG6DYHG FKDQJHV�FDQ�EH�UHWXUQHG�EDFN�E\�WKH�FKDQJHV�FDQ�EH�UHWXUQHG�EDFN�E\�WKH�6NLS6NLS

�� &KDQJLQJ�WKH�,'&KDQJLQJ�WKH�,'��QDPH�WR�D�QHZ�RQH�DQG�VDYHQDPH�WR�D�QHZ�RQH�DQG�VDYH LV�QRW�LV�QRW�

HTXDO�WR�UHQDPH�EXW�WR�D�FRS\�WR�D�QHZ�LWHPHTXDO�WR�UHQDPH�EXW�WR�D�FRS\�WR�D�QHZ�LWHP

HGLWLRQ�RI�HDFK�

LWHP�LQ�WKH�
GDWDBYHFWRU��ORDG�

UHJLPHV�KHUH��KDV�
WR�EH�ILQLVKHG�E\�

6DYH LI�\RX�ZDQW�WR�

FRQWLQXH�WR�
DQRWKHU�RQH

LQGLYLGXDO�LWHPV



9LHZ���(GLW�:LQGRZ�9LHZ���(GLW�:LQGRZ�²² 7\SH�,,7\SH�,,

�� 3RSXS3RSXS��PHQX�HQDEOHG�RQO\�IRU�(GLW�PRGHPHQX�HQDEOHG�RQO\�IRU�(GLW�PRGH

�� 6RPH�LWHPV�LQ�WKH�&RPPDQG�PHQX�HQDEOHG�DOVR�LQ�9LHZ�PRGH6RPH�LWHPV�LQ�WKH�&RPPDQG�PHQX�HQDEOHG�DOVR�LQ�9LHZ�PRGH

�� 5HRUGHU�5HRUGHU� &XUUHQWO\�HQDEOHG�RQO\�IRU�/RDG�5HJLPHV�DQG�6HWXSV�&XUUHQWO\�HQDEOHG�RQO\�IRU�/RDG�5HJLPHV�DQG�6HWXSV�

RI�$QDO\VHVRI�$QDO\VHV

3RSXS�PHQX

&RPPDQG�PHQX



9LHZ���(GLW�:LQGRZ�9LHZ���(GLW�:LQGRZ�²² 7\SH�,,7\SH�,,

�� $SSO\�WR�VHW$SSO\�WR�VHW EXWWRQEXWWRQ

�� (QDEOHV�FRUUHFWLRQ�RI�)((QDEOHV�FRUUHFWLRQ�RI�)(��PRGHO�SURSHUWLHV��LI�WKH\�ZHUH�PRGHO�SURSHUWLHV��LI�WKH\�ZHUH�

LQDGHTXDHO\�LQDGHTXDHO\�LPSRUWHG�WR�LPSRUWHG�WR�3UDJ7LF3UDJ7LF

$VVLJQPHQW�RI�D�FKRVHQ�SURSHUW\�
WR�VSHFLILHG�VHW�RI�H�J��QRGHV



/RDG/RDGVV 'HVFULSWLRQ'HVFULSWLRQ

�� /RDG/RDG 5HJLPH5HJLPH ��/2$'B5(*/2$'B5(*��

�� D�D�FRPELQDWLRQ�RI�DOO�HQWLWLHV�QHFHVVDU\�FRPELQDWLRQ�RI�DOO�HQWLWLHV�QHFHVVDU\�IRU�IRU�FUHDWLRQ�RI�ORFDO�ORDG�KLVWRULHV�FUHDWLRQ�RI�ORFDO�ORDG�KLVWRULHV�

�� H[WHUQ�H[WHUQ�ORDG�KLVWRU\�ORDG�KLVWRU\���)(��)(��UHVXOWV�ILOH�UHVXOWV�ILOH�����NQRZOHGJH�RI�ORDG�DSSOLHG�NQRZOHGJH�RI�ORDG�DSSOLHG�WR�WR�WKH�WKH�)()(��PRGHOPRGHO

�� ORFDO�ORDG�KLVWRU\�LQ�KWH�ORFDO�ORDG�KLVWRU\�LQ�KWH�)()(��UHVXOW�ILOH�UHVXOW�ILOH� �WUDQVLHQW�DQDO\VLV �WUDQVLHQW�DQDO\VLV

�� H[WHUQ�ORDGVH[WHUQ�ORDGV ��+RRNH+RRNH��

�� PDWK�IRUPXODPDWK�IRUPXOD

�� ORDG�E\�GDWD�VHTXHQFHORDG�E\�GDWD�VHTXHQFH

�� ORDG�VSHFWUXPORDG�VSHFWUXP ����UDLQUDLQ��IORZIORZ

PDWPDWUL[UL[

�� WUDQVLHQWWUDQVLHQW DQDO\VLVDQDO\VLV ��QR�QR�+RRNH+RRNH��

�� ORFDO�ORDG�KLVWRU\�UHDG�IURP�ORFDO�ORDG�KLVWRU\�UHDG�IURP�

)()(��VROYHU�VROYHU��$%$486��$%$486�

�� ,Q�SUHSDUDWLRQ�,Q�SUHSDUDWLRQ� EXLOGXS�RI�EXLOGXS�RI�

WUDQVLHQW�DQDO\VLV�IURP�D�WUDQVLHQW�DQDO\VLV�IURP�D�

VHTXHQFH�RI�)(VHTXHQFH�RI�)(��UHVXOWV�UHVXOWV�



/RDGLQJ/RDGLQJ

�� /LQHDU�)($/LQHDU�)($

�� 7KH�LQGLYLGXDO�ORDG�FKDQQHOV�FDQ�EH�FRPELQHG�E\�7KH�LQGLYLGXDO�ORDG�FKDQQHOV�FDQ�EH�FRPELQHG�E\�
VLPSOH�VXSHUSRVLWLRQVLPSOH�VXSHUSRVLWLRQ

�� ,I�WKH�UHVXOWLQJ�ORDGV�SDVV�RYHU�WKH�\LHOG�OLPLW��VRPH�,I�WKH�UHVXOWLQJ�ORDGV�SDVV�RYHU�WKH�\LHOG�OLPLW��VRPH�
NLQG�RI�UHGXFWLRQ�WR�HODVWLFNLQG�RI�UHGXFWLRQ�WR�HODVWLF��SODVWLF�YDOXH�FDQ�EH�SODVWLF�YDOXH�FDQ�EH�
QHFHVVDU\QHFHVVDU\

�� 1RQ1RQ��OLQHDU�)($OLQHDU�)($

�� 1R�VXSHUSRVLWLRQ�DOORZHG1R�VXSHUSRVLWLRQ�DOORZHG

�� 0RUH�FKDOOHQJLQJ�ZD\�GXH�WR�QHFHVVLW\�WR�LQFOXGH�DOO�0RUH�FKDOOHQJLQJ�ZD\�GXH�WR�QHFHVVLW\�WR�LQFOXGH�DOO�
WKH�LQWHUDFWLQJ�FKDQQHOV�DQG�FRQWDFWV�LQWR�RQH�PRGHOWKH�LQWHUDFWLQJ�FKDQQHOV�DQG�FRQWDFWV�LQWR�RQH�PRGHO



/RDG�+LVWRU\�'HILQLWLRQ/RDG�+LVWRU\�'HILQLWLRQ

�� 7UDQVLHQW�DQDO\VLV�7UDQVLHQW�DQDO\VLV�²² ORFDO�ORDGV�RYHU�WKH�ORFDO�ORDGV�RYHU�WKH�
VWUXFWXUHVWUXFWXUH

�� +LVWRU\�RI�WKH�DFWLQJ�ORDG�+LVWRU\�RI�WKH�DFWLQJ�ORDG�²² PXVW�EH�LQ�D�NQRZQ�PXVW�EH�LQ�D�NQRZQ�
UHODWLRQ�WR�WKH�ORDG�DFWLQJ�RQ�WKH�)(UHODWLRQ�WR�WKH�ORDG�DFWLQJ�RQ�WKH�)(��PRGHOPRGHO

�� UHDO�UHFRUG��WLPH�UHDO�UHFRUG��WLPH�²² IRUFH�IRUFH�

�� PDWKHPDWLFDO�IRUPXODWLRQPDWKHPDWLFDO�IRUPXODWLRQ

�� ORDG�VSHFWUXP��XSSHU�IRUFH�ORDG�VSHFWUXP��XSSHU�IRUFH�²² ORZHU�IRUFH�ORZHU�IRUFH�²²
RFFXUHQFHRFFXUHQFH��

�� ORDG�VSHFWUD�ORDG�VSHFWUD�DV�H�J��DV�H�J��UHTXLUHG�E\�VWDQGDUGVUHTXLUHG�E\�VWDQGDUGV

�� UDLQUDLQ��IORZ�PDWULFHVIORZ�PDWULFHV



/RDG�,QSXW�WR/RDG�,QSXW�WR 3UDJ7LF3UDJ7LF
�� 8VH�8VH�RI�WKH�RI�WKH�,PSRUW�,PSRUW�IXQFWLRQ�IURPIXQFWLRQ�IURP WKH�PDLQ�WKH�PDLQ�PHQXPHQX

�� &UHDWLRQ�LQ�3UDJ7LF&UHDWLRQ�LQ�3UDJ7LF ��1HZ1HZ FRPPDQG�DW�WKH�ULJKWFRPPDQG�DW�WKH�ULJKW��KDQG�FOLFN�KDQG�FOLFN�PHQX�PHQX�

RSHQHG�RSHQHG�RQ�RQ�7LPH�6FDOHV7LPH�6FDOHV����/RDG�6HTXHQFLHV�/RDG�6HTXHQFLHV�DQG�DQG�/RDG�6SHFWUD/RDG�6SHFWUD��

�� GLUHFW�HGLWLQJGLUHFW�HGLWLQJ

�� XVH�XVH�RI�RI�&RS\�&RS\�DQG�DQG�

3DVWH�3DVWH�IXQFWLRQ�IXQFWLRQ�

�&WUO�&WUO�9��DW�WKH�YRLG��9��DW�WKH�YRLG�

FHOOV�RI�(GLW�ZLQGRZ�FHOOV�RI�(GLW�ZLQGRZ�

²² EH�VXUH�WKDW�WKH�EH�VXUH�WKDW�WKH�

VL]H�RI�WKH�FOLSERDUG�VL]H�RI�WKH�FOLSERDUG�

DQG�WKH�HGLW�ZLQGRZ�DQG�WKH�HGLW�ZLQGRZ�

FRLQFLGHFRLQFLGH

9DULRXV�

GDWDBYHFWRUV�XVHG�
IRU�ORDG�

GHILQLWLRQV



/RDG�6FDOLQJ/RDG�6FDOLQJ
�� 2SWLPXP�VHWXS�2SWLPXP�VHWXS�

��)($�VROXWLRQ�IRU�XQLW�ORDG��H�J����1����)($�VROXWLRQ�IRU�XQLW�ORDG��H�J����1����N1N1��HWF����HWF��²² VRPHWKLQJ�ZLWK�VRPHWKLQJ�ZLWK�

ZKDW�FDQ�EH�HDVLO\�ZRUNHG�IXUWKHU�ZKDW�FDQ�EH�HDVLO\�ZRUNHG�IXUWKHU�

�� )($�UHVXOW�)($�UHVXOW�

LQSXW�IRU�D�LQSXW�IRU�D�

GHVLUHG�ORDG�GHVLUHG�ORDG�

�� H�J��WKH�ORDG�H�J��WKH�ORDG�

HTXDO�WR�WKH�HTXDO�WR�WKH�

ORDG�ORDG�

DPSOLWXGHDPSOLWXGH

�� QRW�VR�KDQG\�QRW�VR�KDQG\�

IRU�IXUWKHU�IRU�IXUWKHU�

PRGLILFDWLRQVPRGLILFDWLRQV

/RDGV��5HVXOWV DQG�1RGH�

GHVFULSWLRQV FDQ�EH�VFDOHG�DV�

ZKROH�GDWDBYHFWRUV�E\�WKH�XVH�

RI�6FDOH�%\ FRPPDQG�
DYDLODEOH�IURP�WKH�GDWDEDVH�WUHH�

SRSXS�XS�PHQX

$WWHQWLRQ� 'R�QRW�VFDOH�UHVXOWV�
IURP�HODVWLF�SODVWLF�)($�



6HWXS�RI�&DOFXODWLRQ�0HWKRGV6HWXS�RI�&DOFXODWLRQ�0HWKRGV
���6HOHFWLRQ�RI�WKH�
PHWKRG�DIIHFWV�WKH�
FRQWHQW�RI�FRPER�
ER[HV�EHORZ�DV�ZHOO�
DV�RI�DOO�WKH�WDEOHV

���6HOHFWLRQ�RI�WKLV�
SDUWLDO�SURFHGXUHV�
DIIHFWV�WKH�FRQWHQW�RI�
WKH�WDEOHV

2QO\�WKH�PDWHULDO�
SDUDPHWHUV�QHFHVVDU\�IRU�
VHOHFWHG�VHWXS�RI�WKH�
PHWKRG�DUH�VKRZQ

&KHFN�EHIRUH�DQ\�FDOFXODWLRQ�WKDW�WKH�
0�3V��DUH�GHILQHG�IRU�DOO�PDWHULDOV�LQFOXGHG�
LQWR�WKH�VHOHFWHG�FDOFXODWLRQ�VFRSH



7UDQVLHQW�$QDO\VLV7UDQVLHQW�$QDO\VLV

�� /RFDO�ORDG�KLVWRU\�EXLOW�IRU�FDVHV��ZKHUH�WKH�/RFDO�ORDG�KLVWRU\�EXLOW�IRU�FDVHV��ZKHUH�WKH�

OLQHDU�OLQHDU�+RRNH·V�+RRNH·V�ODZ�LV�QRW�YDOLGODZ�LV�QRW�YDOLG

�� 7ZR�ZD\V�RI�FUHDWLRQ7ZR�ZD\V�RI�FUHDWLRQ

�� ORFDO�ORDG�KLVWRU\�UHFRUGHG�IRU�HDFK�QRGH�HOHPHQW�ORFDO�ORDG�KLVWRU\�UHFRUGHG�IRU�HDFK�QRGH�HOHPHQW�

��)()(��SRVWSURFHVVRU�EXLOGVSRVWSURFHVVRU�EXLOGV WKH�WUDQVLHQW�DQDO\VLV�WKH�WUDQVLHQW�DQDO\VLV�

�� VHW�RI�UHVXOWV�DW�GLIIHUHQW�WLPHV�FKDLQHG�WRJHWKHU�VHW�RI�UHVXOWV�DW�GLIIHUHQW�WLPHV�FKDLQHG�WRJHWKHU�

��IDWLJXH�VROYHU�EXLOGVIDWLJXH�VROYHU�EXLOGV WKH�WUDQVLHQW�DQDO\VLV�WKH�WUDQVLHQW�DQDO\VLV�

7UDQVLHQW 6�(�7HQVRU�3DLUV �6(7B3DLU�LWHP��DUH�SODFHG�WR�

WKH�5HVXOWV ��)($�5HVXOWV JURXSV�DQG�QRW�WR�/RDGV



��

��

0DWHULDO�3DUDPHWHUV0DWHULDO�3DUDPHWHUV
�0$7(5,$/�

�� (YHQ�D�FRPSOHWH�LPSRUW�RI�WKH�)((YHQ�D�FRPSOHWH�LPSRUW�RI�WKH�)(��PRGHO�H�J��IURP�
�PRGHO�H�J��IURP�
�QDV�QDV�ILOH�SURYLGHV�RQO\�ILOH�SURYLGHV�RQO\�

VHYHUDO�VWDWLF�SDUDPHWHUVVHYHUDO�VWDWLF�SDUDPHWHUV

�� 0DWHULDO�GHILQLWLRQ�FRPPRQ�DOVR�ZLWK�0DWHULDO�GHILQLWLRQ�FRPPRQ�DOVR�ZLWK�

,VRODWHG�3RLQWV�,VRODWHG�3RLQWV�²² LW�VKRXOG�SUHFHGH�LW�VKRXOG�SUHFHGH�

EHIRUH�WKHLU�GHILQLWLRQEHIRUH�WKHLU�GHILQLWLRQ

�� 0DWHULDO�SDUDPHWHUV�GHILQLWLRQ�RSHQHG�0DWHULDO�SDUDPHWHUV�GHILQLWLRQ�RSHQHG�

IURP�IURP�

���� 0$7(5,$/�0$7(5,$/�,','��QDPH�RI�QDPH�RI�

GDWDBYHFWRUGDWDBYHFWRU

���� 0DWHULDO0DWHULDO LWHP�RI�WKH�PDLQ�PHQXLWHP�RI�WKH�PDLQ�PHQX

�� 6RPH�PDWHULDO�SDUDPHWHUV�SUHVHW�LQ�6RPH�PDWHULDO�SDUDPHWHUV�SUHVHW�LQ�

GHSHQGHQF\�RQ�WKH�FKRVHQ�PDWHULDO�GHSHQGHQF\�RQ�WKH�FKRVHQ�PDWHULDO�

JURXSJURXS

�� 1RWH�1RWH� 8VH�RI�D�GHFLPDO�FRPPD�RU�GRW�8VH�RI�D�GHFLPDO�FRPPD�RU�GRW�

GHSHQGV�RQ�\RXU�ORFDO�:LQGRZV�VHWXSGHSHQGV�RQ�\RXU�ORFDO�:LQGRZV�VHWXS

1RWH� 7KH�PHDQLQJ�RI�WKH�

PDWHULDO�SDUDPHWHU�RQ�WKH�
HGLWHG�OLQH�LV�H[SODLQHG�DW�WKH�

ERWWRP�RI�WKH�ZLQGRZ



(YHQWXDO�6HWXS�RI�0DWHULDO�3DUDPHWHUV(YHQWXDO�6HWXS�RI�0DWHULDO�3DUDPHWHUV

�� 8VH�WKH�0HWKRGV�GLDORJXH8VH�WKH�0HWKRGV�GLDORJXH

�� <RX�DUH�QRW�GHILQLQJ�WKH�VHWXS�RI�PHWKRGV��L�H��0HWKRGV�FDQ�EH�R<RX�DUH�QRW�GHILQLQJ�WKH�VHWXS�RI�PHWKRGV��L�H��0HWKRGV�FDQ�EH�RSHQHG�HYHQ�SHQHG�HYHQ�

LQ�WKH�RWKHUZLVH�SDVVLYH�9LHZ�PRGHLQ�WKH�RWKHUZLVH�SDVVLYH�9LHZ�PRGH

�� <RX�FDQ�VHH�PXFK�PRUH�HIILFLHQWO\��ZKLFK�PDWHULDO�SDUDPHWHUV�\RX<RX�FDQ�VHH�PXFK�PRUH�HIILFLHQWO\��ZKLFK�PDWHULDO�SDUDPHWHUV�\RX UHDOO\�QHHG�UHDOO\�QHHG�

LQ�RUGHU�WR�JHW�WR�UHVXOWVLQ�RUGHU�WR�JHW�WR�UHVXOWV

� $Q\�\RXU�FKDQJH�RI�D�WDEOH�

FHOO�VWDUWV�D�GLDORJXH�DVNLQJ�

ZKHWKHU�WR�VDYH�\RXU�LQSXW�

LQWR�WKH�0DWHULDO�GDWDBYHFWRU



6HWXS�RI�&DOFXODWLRQ�0HWKRGV�6HWXS�RI�&DOFXODWLRQ�0HWKRGV�
��0(7+2'60(7+2'6��



3URSHUWLHV�RI�6WUXFWXUH�3URSHUWLHV�RI�6WUXFWXUH�
��/2&3523/2&3523��

�� 7KH�GLDORJXH�FRYHUV�IDFWV�RQ�WKH�VSHFLPHQV�WKDW�DUH�LQFOXGHG�7KH�GLDORJXH�FRYHUV�IDFWV�RQ�WKH�VSHFLPHQV�WKDW�DUH�LQFOXGHG�

QHLWKHU�LQ�WKH�)(QHLWKHU�LQ�WKH�)(��PRGHO�QRU�LQ�PDWHULDO�SDUDPHWHUV�GHVFULSWLRQPRGHO�QRU�LQ�PDWHULDO�SDUDPHWHUV�GHVFULSWLRQ

�� 6XUIDFH�TXDOLW\6XUIDFH�TXDOLW\

�� 8S�WR���WHFKQRORJLHV�8S�WR���WHFKQRORJLHV�

DIIHFWLQJ�WKH�VXUIDFH�OD\HUDIIHFWLQJ�WKH�VXUIDFH�OD\HU

�� 6L]H�HIIHFW6L]H�HIIHFW

�� 9DOXHV�LQ�WH[W�ILHOGV�RYHUULGH�WKH�9DOXHV�LQ�WH[W�ILHOGV�RYHUULGH�WKH�

VHOHFWHG�LWHPV�LQ�VHOHFWHG�LWHPV�LQ�FRPERER[HVFRPERER[HV

�� $FWLYDWHG�IRU�/(6$�PHWKRG�RQO\$FWLYDWHG�IRU�/(6$�PHWKRG�RQO\



&RRUGLQDWH�6\VWHPV&RRUGLQDWH�6\VWHPV
��&225'6<6&225'6<6��

�� 1HZ�FRRUGLQDWH�V\VWHPV�FDQ�EH�GHILQHG�RQ�EDVLV�RI�RWKHU�1HZ�FRRUGLQDWH�V\VWHPV�FDQ�EH�GHILQHG�RQ�EDVLV�RI�RWKHU�

SUHYLRXVO\�GHILQHG�FRRUGLQDWH�V\VWHPVSUHYLRXVO\�GHILQHG�FRRUGLQDWH�V\VWHPV

�� 8VHG�ERWK�IRU�,VRODWHG�3RLQWV�DQG�WKH�)(8VHG�ERWK�IRU�,VRODWHG�3RLQWV�DQG�WKH�)(��PRGHOPRGHO

�� 'HILQLWLRQ�RI�D�QHZ�LWHP�'HILQLWLRQ�RI�D�QHZ�LWHP�

�� WKH�YDOXHV�LQ�WKH�WKH�YDOXHV�LQ�WKH�

ILUVW�FROXPQ�ILUVW�FROXPQ�

�QRGHV���QRGHV��,3V,3V����

RYHUULGH�WKH�QH[W�RYHUULGH�WKH�QH[W�

SRVLWLRQVSRVLWLRQV

�� ��URZV�RQO\���URZV�RQO\�

GHILQH�WKH�F�V�GHILQH�WKH�F�V�



&RRUGLQDWH�6\VWHPV&RRUGLQDWH�6\VWHPV
��&225'6<6&225'6<6��

�� 7KDQNV�WR�7KDQNV�WR�$SSO\�WR�VHW$SSO\�WR�VHW EXWWRQV�WKH�F�EXWWRQV�WKH�F�VVVV��FDQ�EH�DSSOLHG�WR���FDQ�EH�DSSOLHG�WR�
LPSRUWHG�GDWD�DGGLWLRQDOO\LPSRUWHG�GDWD�DGGLWLRQDOO\

�� 5HVXOWV5HVXOWV����/RDGV/RDGV����1RGH�GHVFULSWLRQV1RGH�GHVFULSWLRQV FDQ�EH�WUDQVIRUPHG�LQ�WKH�FDQ�EH�WUDQVIRUPHG�LQ�WKH�
9LHZ�PRGH�WR�DQRWKHU�F�9LHZ�PRGH�WR�DQRWKHU�F�VVVV��

�� 8QVROYHG�\HW��8QVROYHG�\HW��

��7KH�UHVXOWV�LPSRUWHG�WR�7KH�UHVXOWV�LPSRUWHG�WR�3UDJ7LF�3UDJ7LF�FRXOG�EH�SULQWRXW�LQ�DQRWKHU�FRXOG�EH�SULQWRXW�LQ�DQRWKHU�
F�V�F�V�

��$�IXUWKHU�GDWDBYHFWRU�GHVFULSWRU�PDUNLQJ�WKH�UHODWHG�F�V��$�IXUWKHU�GDWDBYHFWRU�GHVFULSWRU�PDUNLQJ�WKH�UHODWHG�F�V��
KDV�WR�EH�LPSOHPHQWHG�LQ�VRPH�QH[W�KDV�WR�EH�LPSOHPHQWHG�LQ�VRPH�QH[W�3UDJ7LF�3UDJ7LF�YHUVLRQYHUVLRQ

��7KH�UHVXOWV�RQ�VKHOO�HOHPHQWV�FDQ�EH�GHILQHG�LQ�WKHLU�QDWLYH�7KH�UHVXOWV�RQ�VKHOO�HOHPHQWV�FDQ�EH�GHILQHG�LQ�WKHLU�QDWLYH�
FRRUGLQDWH�V\VWHPV��L�H��FRRUGLQDWH�V\VWHPV��L�H��FV�FV�LQWULQVLF�WR�HYHU\�SDUWLFXODU�LQWULQVLF�WR�HYHU\�SDUWLFXODU�
HOHPHQW���1RWH�WKDWHOHPHQW���1RWH�WKDW

�� LW�VKRXOG�QRW�DIIHFW�WKH�IDWLJXH�FDOFXODWLRQVLW�VKRXOG�QRW�DIIHFW�WKH�IDWLJXH�FDOFXODWLRQV

��EXW�LW�DIIHFWV�WUDQVIRUPDWLRQV�EHWZHHQ�LQGLYLGXDO�F�EXW�LW�DIIHFWV�WUDQVIRUPDWLRQV�EHWZHHQ�LQGLYLGXDO�F�VVVV��



6HWXSV�RI�$QDO\VHV�6HWXSV�RI�$QDO\VHV�
��$1$B6(783$1$B6(783��

�� (DFK�VHWXS�FRQVLVWV�RI�(DFK�VHWXS�FRQVLVWV�RI�
�� DW�OHDVW�RQH�LWHP�IURP�DW�OHDVW�RQH�LWHP�IURP�
ORDG�UHJLPHVORDG�UHJLPHV

�� DW�OHDVW�RQH�LWHP�IURP�DW�OHDVW�RQH�LWHP�IURP�
PHWKRGVPHWKRGV

�� DW�OHDVW�RQH�VHW�RI�QRGHV��DW�OHDVW�RQH�VHW�RI�QRGHV��
HOHPHQWV�RU�LVRODWHG�HOHPHQWV�RU�LVRODWHG�
SRLQWVSRLQWV

�� &DOFXODWLRQV�ORRSV&DOFXODWLRQV�ORRSV
�� IRU�HDFK�ORDG�UHJLPHIRU�HDFK�ORDG�UHJLPH

�� DW�HDFK�SRLQWDW�HDFK�SRLQW

�� IRU�HDFK�PHWKRGIRU�HDFK�PHWKRG

1RWH�WKH�
SUHVHOHFWLRQ RI�WKH�
FDOFXODWLRQ�VFRSH�E\�
LWV�ORFDOL]DWLRQ�

,I�WKHUH�DUH�H�J��RQO\�
ORDG�UHJLPHV�
GHILQHG�DW�HOHPHQW�
FHQWURLGV��WKLV�
FKRLFH�LV�VHOHFWHG�E\�
3UDJ7LF�
DXWRPDWLFDOO\�

�� 6SHFLILHV�WKH�IRFXV�RI�WKH�FDOFXODWLRQ�6SHFLILHV�WKH�IRFXV�RI�WKH�FDOFXODWLRQ� �� ZKHUH��ORFDOLWLHV��ZKHUH��ORFDOLWLHV��

�� RQ�ZKLFK�GDWD��ORDG�UHJLPHV��RQ�ZKLFK�GDWD��ORDG�UHJLPHV��

�� E\�ZKLFK�PHWKRG��PHWKRGV�E\�ZKLFK�PHWKRG��PHWKRGV�



6HWXSV�RI�$QDO\VHV�6HWXSV�RI�$QDO\VHV�
��$1$B6(783$1$B6(783��

�� 5HSODFHV�WKH�FRPPRQ�5HSODFHV�WKH�FRPPRQ�5XQ5XQ ZLQGRZ�LQ�ZLQGRZ�LQ�3UDJ7LF�3UDJ7LF�Y����EHWD+Y����EHWD+

,QWURGXFHG�LQ�
RUGHU�WR�TXLFNHQ�
UHSHDWHG�VWDUWV�RI�
IDWLJXH�DQDO\VHV�LQ�
YDULRXV�
PRGLILFDWLRQV



5HVXOWV�RI�)DWLJXH�&DOFXODWLRQ5HVXOWV�RI�)DWLJXH�&DOFXODWLRQ

�� 6SUHDGVKHHW�VXPPDU\�RI�GDPDJH�DQG�FDOFXODWLRQ�UHODWHG�YDULDEOHV6SUHDGVKHHW�VXPPDU\�RI�GDPDJH�DQG�FDOFXODWLRQ�UHODWHG�YDULDEOHV

�� *UDSKLFDO�LQWHUSUHWDWLRQ�RI�UHVXOWV*UDSKLFDO�LQWHUSUHWDWLRQ�RI�UHVXOWV��

�� LPSRUW�EDFN�WR�WKH�LPSRUW�EDFN�WR�WKH�

RULJLQDO�)(RULJLQDO�)(��SRVWSRVW��

SURFHVVRUSURFHVVRU

�� H[SRUW�RI�IDWLJXH�H[SRUW�RI�IDWLJXH�

UHVXOWV�LQWR�UHVXOWV�LQWR�DD

)(0$3�QHXWUDO�ILOH�)(0$3�QHXWUDO�ILOH�

�
��
�QHXQHX��

�� H[SRUW�WR�D�H[SRUW�WR�D�EDWFK�EDWFK�

ILOH�WKDW�FDQ�EH�ILOH�WKDW�FDQ�EH�

LPSRUWHG�LPSRUWHG�WR�WR�$QV\V$QV\V



3UDJ7LF·V3UDJ7LF·V +HOS+HOS
�� IUHHO\�GRZQORDGDEOHIUHHO\�GRZQORDGDEOH

�� FUHDWHG�DV�D�FRQWH[W�KHOSFUHDWHG�DV�D�FRQWH[W�KHOS

�� 
�
�FKPFKP YHUVLRQYHUVLRQ

�� FRPPRQ�FRQWH[W�PDQXDO�FRPPRQ�FRQWH[W�PDQXDO�

LQLQ :LQGRZV:LQGRZV

�� VWDUWHG�IURP�WKH�VWDUWHG�IURP�WKH�

3UDJ7LF·V3UDJ7LF·V LQWHUIDFH��LQWHUIDFH��+HOS+HOS

EXWWRQV"��$OW�+EXWWRQV"��$OW�+��)���)� NH\NH\��

�� 
�KWPO�YHUVLRQ
�KWPO�YHUVLRQ

�� HLWKHU�IRU�GRZQORDG�RU�HLWKHU�IRU�GRZQORDG�RU�

DFFHVVHG�YLD�,QWHUQHW�DFFHVVHG�YLD�,QWHUQHW�

��ZZZ�ZZZ�SUDJWLFSUDJWLF�FRP�FRP��

�� FRQWHQW�FRLQFLGHQW�WR�WKH�FRQWHQW�FRLQFLGHQW�WR�WKH�


�
�FKPFKP YHUVLRQYHUVLRQ

�� GRHV�QRW�KDYH�,QGH[��WKXV�GRHV�QRW�KDYH�,QGH[��WKXV�

DQ\�VHDUFK�ZLWKRXW�DQ\�VHDUFK�ZLWKRXW�

NQRZLQJ�WKH�VWUXFWXUH�LV�NQRZLQJ�WKH�VWUXFWXUH�LV�

SUREOHPDWLFSUREOHPDWLF


