
)RXQGDWLRQV�RI
2EMHFW�5HODWLRQDO�0DSSLQJ

Y����>POI�������@
0DUN�/��)XVVHOO

�����1��)DLU�2DNV�$YH�������
6XQQ\YDOH��&$������

������������

0DUN�)XVVHOO#&KL0X�FRP
ZZZ�FKLPX�FRP



)RXQGDWLRQV�RI�2EMHFW�5HODWLRQDO�0DSSLQJ 3DJH���RI���
&RS\ULJKW��������0DUN�/��)XVVHOO -XO\���������

7DEOH�RI�&RQWHQWV
2YHUYLHZ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

,QWURGXFWLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

2EMHFW�0RGHOLQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

%DVLF�&RQFHSWVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
,GHQWLW\BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
6WDWH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
%HKDYLRUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
(QFDSVXODWLRQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

+LJKHU�OHYHO�&RQFHSWVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
7\SH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
$VVRFLDWLRQV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
&ODVVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
,QKHULWDQFH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

6XPPDU\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

5HODWLRQDO�0RGHOLQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

5HODWLRQDO�7HUPLQRORJ\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
5HODWLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
$WWULEXWHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
'RPDLQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
7XSOH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
$WWULEXWH�9DOXHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
5HODWLRQ�9DOXH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
5HODWLRQ�9DULDEOH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
'DWDEDVHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
%DVH�5HODWLRQ�9DOXHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
'HULYHG�5HODWLRQ�9DOXHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
&RXSOLQJ�EHWZHHQ�UHODWLRQV��YDULDEOHV��DQG�YDOXHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

&RPPRQ�'DWDEDVH�7HUPLQRORJ\BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

6XPPDU\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

2EMHFWV�LQWHJUDWHG�LQWR�WKH�5HODWLRQDO�0RGHO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

2EMHFWV�DV�7XSOH�$WWULEXWH�9DOXHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

5HGXQGDQF\�DQG�1RUPDOL]DWLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

2EMHFW�DWWULEXWHV�DV�YLHZV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

%HKDYLRUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

,QKHULWDQFHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

6XPPDU\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

8VLQJ�&XUUHQW�5HODWLRQDO�'DWDEDVHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

,GHQWLW\.H\V��5HOLQTXLVKLQJ�2EMHFWV�IRU�2EMHFW6KDGRZV BBBBBBBBBBBBBBBBBBBBBBBBB ��

'LVWLQJXLVKHUV��,GHQWLI\LQJ�DQ�2EMHFW¶V�7\SH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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6XPPDU\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

&OLHQW�6HUYHU�2EMHFW�,VVXHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

2EMHFW6SDFHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
2EMHFW6SDFH�([DPSOH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

&OLHQW�6HUYHU�2EMHFW6SDFHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
7UXH�2EMHFW6SDFH�LV�RQ�WKH�6HUYHUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
3UR[LHV�DQG�5HSOLFDWHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
5HSOLFDWHG�2EMHFW6SDFHV�DUH�RQ�WKH�&OLHQWVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

&RQFXUUHQF\�DQG�&RQIOLFWV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
$SSURDFK�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
$SSURDFK�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
$SSURDFK�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

6XPPDU\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

&RQFOXVLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

6WDQGDUG�'HILQLWLRQV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

5HIHUHQFHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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2YHUYLHZ
7KLV�GRFXPHQW�GHVFULEHV�JHQHUDO�FRQFHSWV�QHHGHG�IRU�REMHFW�UHODWLRQDO�PDSSLQJ���,W�VHUYHV�DV�DQ
LQWURGXFWLRQ�WR�WKH�LVVXHV�LQYROYHG�LQ�GRLQJ�JHQHUDO�REMHFW�UHODWLRQDO�PDSSLQJ�DQG�SURYLGHV�D�IRXQGDWLRQ�IRU
XQGHUVWDQGLQJ�IUDPHZRUNV�WKDW�VXSSRUWV�WKDW�PDSSLQJ�

7KH�GRFXPHQW�EHJLQV�E\�GHVFULELQJ�REMHFW�PRGHOLQJ�DQG�UHODWLRQDO�PRGHOLQJ���,W�WKHQ�FRYHUV�KRZ�WR
LQWHJUDWH�REMHFWV�LQWR�WKH�UHODWLRQDO�PRGHO���7KLV�LV�IROORZHG�E\�KRZ�WR�LPSOHPHQW�WKDW�LQWHJUDWLRQ�ZLWK
FXUUHQW�GDWDEDVH�V\VWHPV���1H[W��WKH�LVVXHV�IRU�FOLHQW�VHUYHU�REMHFWV�DUH�FRYHUHG�LQGHSHQGHQWO\�IURP�WKH
ZKROH�PDSSLQJ�SUREOHP���7KLV�OHDGV�WR�WKH�FRQFOXVLRQ��ZKLFK�ILQLVKHV�WKH�SUHSDUDWLRQ�IRU�DQDO\]LQJ�VSHFLILF
REMHFW�UHODWLRQDO�DSSURDFKHV�E\�UHYLHZLQJ�WKH�WRSLFV�DQG�GHVFULELQJ�REMHFW�UHODWLRQDO�DSSURDFKHV�
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,QWURGXFWLRQ
2EMHFW�UHODWLRQDO�PDSSLQJ�LV�WKH�SURFHVV�RI�WUDQVIRUPLQJ�EHWZHHQ�REMHFW�DQG�UHODWLRQDO�PRGHOLQJ
DSSURDFKHV�DQG�EHWZHHQ�WKH�V\VWHPV�WKDW�VXSSRUW�WKHVH�DSSURDFKHV���'RLQJ�D�JRRG�MRE�DW�REMHFW�UHODWLRQDO
PDSSLQJ�UHTXLUHV�D�VROLG�XQGHUVWDQGLQJ�RI�REMHFW�PRGHOLQJ�DQG�UHODWLRQDO�PRGHOLQJ��KRZ�WKH\�DUH�VLPLODU�
DQG�KRZ�WKH\�DUH�GLIIHUHQW���,GHDOO\�ZH�VKRXOG�KDYH�D�VLQJOH�LQWHJUDWHG�PRGHO�WKDW�GHVFULEHG�ERWK
DSSURDFKHV���7KLV�ZRXOG�HQVXUH�ZH�XQGHUVWDQG�DQG�H[SOLFLWO\�GRFXPHQW�ERWK�FRQFHSWV�DQG�WKHLU
UHODWLRQVKLSV���7KLV�GRFXPHQW�ZLOO�SUHVHQW�ZKDW�ZH�EHOLHYH�WR�EH�WKH�RQO\�FRUUHFW�LQWHJUDWLRQ�RI�WKH�WZR
ZRUOGV�WKDW�LV�VXLWDEOH�IRU�LPSOHPHQWDWLRQ�RQ�D�UHODWLRQDO�GDWDEDVH�

'LIILFXOWLHV�RFFXU�ZKHQ�ZH�KDYH�WR�GHDO�ZLWK�WKH�UHDO�V\VWHPV�LPSOHPHQWLQJ�REMHFW�DQG�UHODWLRQDO�PRGHOV�
7KHVH�V\VWHPV�KDYH�LPSOHPHQWDWLRQV�WKDW�DUH�GHILFLHQW�RU�LQFRQVLVWHQW�ZLWK�WKH�WKHRUHWLFDO�DSSURDFKHV�
5HODWLRQDO�GDWDEDVHV�KDYH�EHHQ�GHILFLHQW�IRU�PXOWLSOH�GHFDGHV�LQ�FRUUHFWO\�LPSOHPHQWLQJ�WKH�FRUH�FRQFHSWV
RI�UHODWLRQDO�WKHRU\���2Q�WKH�RWKHU�KDQG��REMHFW�PRGHOLQJ�LV�QRW�VWDQGDUGL]HG��VR�HDFK�SURJUDPPLQJ
HQYLURQPHQW�LPSOHPHQWV�LWV�RZQ�YDULDWLRQ���%HFDXVH�RI�WKHVH�GHILFLHQFLHV��REMHFW�UHODWLRQDO�PDSSLQJ�LV
PRUH�FRPSOLFDWHG�WKDQ�LW�QHHGV�WR�EH�

)RUWXQDWHO\��REMHFW�PRGHOLQJ�DQG�UHODWLRQDO�PRGHOLQJ�KDYH�VXFK�GLIIHUHQW�FRQFHUQV�WKDW�WKH\�DUH�DFWXDOO\
H[WUHPHO\�FRPSDWLEOH���5HODWLRQDO�WKHRU\�LV�FRQFHUQHG�ZLWK�NQRZOHGJH�DQG�REMHFW�WHFKQLTXHV�DUH�SULPDULO\
FRQFHUQHG�ZLWK�EHKDYLRU���0DSSLQJ�EHWZHHQ�WKH�WZR�PRGHOV�UHTXLUHV�GHFLGLQJ�KRZ�WKH�WZR�ZRUOGV�FDQ�UHIHU
WR�HDFK�RWKHU���:H�ZLOO�ILUVW�GHVFULEH�WKH�WZR�ZRUOGV�LQ�PRUH�GHWDLO�DQG�WKHQ�VKRZ�KRZ�WKH\�FDQ�EH
LQWHJUDWHG�
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2EMHFW�0RGHOLQJ
2EMHFW�PRGHOLQJ�GHVFULEHV�V\VWHPV�DV�EXLOW�RXW�RI�REMHFWV��SURJUDPPLQJ�DEVWUDFWLRQV�WKDW�KDYH�LGHQWLW\�
EHKDYLRU��DQG�VWDWH���2EMHFWV�DUH�DQ�DEVWUDFWLRQ�EH\RQG�DEVWUDFW�GDWD�W\SHV��$'7V���ZKHUH�GDWD�DQG�YDULDEOHV
DUH�PHUJHG�LQWR�D�VLQJOH�XQLI\LQJ�FRQFHSW���$V�VXFK�WKH�REMHFW�PRGHOLQJ�LQFOXGHV�PDQ\�RWKHU�FRQFHSWV�
DEVWUDFWLRQ��VLPLODULW\��HQFDSVXODWLRQ��LQKHULWDQFH��PRGXODULW\��DQG�VR�RQ���6HH�UHIHUHQFHV�IRU�2EMHFW�
2ULHQWHG�GHVLJQ��>%RRFK���@��>5XPEDXJ�%3(/���@��>.LORY�5���@��IRU�PRUH�LQIRUPDWLRQ�RQ�WKH�FRQFHSWV�RI
REMHFW�PRGHOLQJ�

)RU�WKLV�SDSHU��ZH�ZLOO�EH�FRQFHUQHG�ZLWK�WKH�EDVLF�REMHFW�FRQFHSWV�RI�LGHQWLW\��EHKDYLRU��VWDWH��DQG
HQFDSVXODWLRQ����:H�ZLOO�DOVR�QHHG�VRPH�KLJKHU�OHYHO�FRQFHSWV�RI�W\SH��DVVRFLDWLRQ��FODVV��DQG�LQKHULWDQFH�
(DFK�RI�WKHVH�ZLOO�EH�GHILQHG�EHORZ�

%DVLF�&RQFHSWV

,GHQWLW\
2EMHFWV�KDYH�LGHQWLW\��ZKLFK�GLVWLQJXLVKHV�WKHP�IURP�DOO�RWKHU�REMHFWV��7KLV�LV�WKH�FUXFLDO�VWHS�IRU
GHVFULELQJ�KRZ�REMHFWV�DUH�GLIIHUHQW�IURP�$'7V���:KHQ�DQ�REMHFW�LV�FUHDWHG�LW�LV�GLVWLQJXLVKDEOH�IURP�DOO
RWKHU�REMHFWV�ZKHWKHU�LWV�VWDWH��RU�³YDOXH´��KDSSHQV�WR�EH�HTXDO�

6WDWH
%HFDXVH�DQ�REMHFW�FDQ�EH�GLVWLQJXLVKHG�LQGHSHQGHQWO\�RI�LWV�³YDOXH´��LW�KDV�D�VWDWH��WKH�FXUUHQW�YDOXH
DVVRFLDWHG�ZLWK�WKLV�LGHQWLW\���2EMHFWV�FDQ�KDYH�D�VLQJOH�VWDWH�WKURXJKRXW�WKHLU�OLIH��ZKLFK�ZRXOG�PDNH�WKHP
GHJHQHUDWHO\�OLNH�$'7V��RU�FDQ�JR�WKURXJK�PDQ\�VWDWH�WUDQVLWLRQV���%HFDXVH�REMHFWV�DUH�HQFDSVXODWHG��WKH
VWDWH�LV�DQ�DEVWUDFWLRQ�DQG�LV�RQO\�YLVLEOH�E\�H[DPLQLQJ�WKH�EHKDYLRU�RI�WKH�REMHFW�

%HKDYLRU
2EMHFWV�SURYLGH�DQ�DEVWUDFWLRQ�WKDW�FOLHQWV�FDQ�LQWHUDFW�ZLWK���7KH�EHKDYLRU�RI�DQ�REMHFW�LV�WKH�FROOHFWLRQ�RI
RSHUDWLRQV�DQ�REMHFW�SURYLGHV��LWV�LQWHUIDFH���WKH�UHVSRQVHV�WKHVH�RSHUDWLRQV�JLYH�WR�WKH�FDOOHU��DQG�WKH
FKDQJHV�WKH�RSHUDWLRQV�FDXVH�WR�WKH�REMHFW��DQG�RWKHU�REMHFWV�LQ�WKH�V\VWHP����$OO�LQWHUDFWLRQV�ZLWK�DQ�REMHFW
PXVW�EH�WKURXJK�LWV�LQWHUIDFH�DQG�DOO�NQRZOHGJH�DERXW�DQ�REMHFW�LV�IURP�LWV�EHKDYLRU��UHWXUQHG�YDOXHV�RU�VLGH
HIIHFWV��WR�WKH�LQWHUIDFH�LQWHUDFWLRQ�

(QFDSVXODWLRQ
(QFDSVXODWLRQ�SURYLGHV�DQ�DEVWUDFWLRQ�DQG�SUHYHQWV�H[WHUQDO�SDUWLHV�IURP�VHHLQJ�WKH�LPSOHPHQWDWLRQ�GHWDLOV
RI�WKDW�DEVWUDFWLRQ���)RU�REMHFWV��FOLHQWV�FDQ�LQWHUDFW�ZLWK�WKH�SXEOLF�EHKDYLRU�RI�WKH�REMHFW��DQG�E\�VR�GRLQJ
LGHQWLI\�WKH�VWDWH�RI�DQ�REMHFW��EXW�WKH\�FDQ�QRW�VHH�KRZ�WKH�EHKDYLRU�DQG�WKH�VWDWH�DUH�LPSOHPHQWHG�

+LJKHU�OHYHO�&RQFHSWV

7\SH
$�W\SH�LV�WKH�VSHFLILFDWLRQ�RI�DQ�LQWHUIDFH�WKDW�REMHFWV�ZLOO�VXSSRUW���$Q�REMHFW�LPSOHPHQWV�D��W\SH�LI�LW
SURYLGHV�WKH�LQWHUIDFH�GHVFULEHG�E\�WKH�W\SH���$OO�REMHFWV�RI�WKH�VDPH�W\SH�FDQ�EH�LQWHUDFWHG�ZLWK�WKURXJK�WKH
VDPH�LQWHUIDFH���$Q�REMHFW�FDQ�LPSOHPHQW�PXOWLSOH�W\SHV�DW�WKH�VDPH�WLPH�
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$VVRFLDWLRQV
7\SHV�FDQ�EH�DVVRFLDWHG�ZLWK�RWKHU�W\SHV��ZKLFK�VSHFLILHV�WKDW�WKH�REMHFWV�RI�RQH�W\SH�FDQ�EH�OLQNHG�WR
REMHFWV�RI�WKH�RWKHU�W\SH���+DYLQJ�D�OLQN�SURYLGHV�WKH�DELOLW\�WR�WUDYHUVH�IURP�RQH�REMHFW�WR�WKH�RWKHU�REMHFWV
LQYROYHG�LQ�WKH�OLQN�

&ODVV
2QH�DSSURDFK�WR�LPSOHPHQWLQJ�REMHFWV�LV�WR�KDYH�D�FODVV��ZKLFK�GHILQHV�WKH�LPSOHPHQWDWLRQ�IRU�PXOWLSOH
REMHFWV���$�FODVV�GHILQHV�ZKDW�W\SHV�WKH�REMHFWV�ZLOO�LPSOHPHQW��KRZ�WR�SHUIRUP�WKH�EHKDYLRU�UHTXLUHG�IRU
WKH�LQWHUIDFH�DQG�KRZ�WR�UHPHPEHU�VWDWH�LQIRUPDWLRQ���7KHQ�HDFK�REMHFW�ZLOO�RQO\�QHHG�WR�UHPHPEHU�LWV
LQGLYLGXDO�VWDWH���$OWKRXJK�XVLQJ�FODVVHV�LV�E\�IDU�WKH�PRVW�FRPPRQ�REMHFW�DSSURDFK��LW�LV�QRW�WKH�RQO\
DSSURDFK��XVLQJ�SURWRW\SHV�LV�DQRWKHU�DSSURDFK����,W�LV�UHDOO\�SHULSKHUDO�WR�WKH�FRUH�FRQFHSWV�RI�REMHFW�
RULHQWHG�PRGHOLQJ�

,QKHULWDQFH
,QKHULWDQFH�FDQ�DSSO\�WR�W\SHV�RU�WR�FODVVHV���:KHQ�DSSOLHG�WR�W\SHV��LQKHULWDQFH�VSHFLILHV�WKDW�LI�DQ�REMHFW
LV�RI�µ7\SH�%¶�ZKHUH�7\SH�%�LQKHULWV�IURP�µ7\SH�$¶�WKDQ�WKDW�REMHFW�FDQ�EH�XVHG�MXVW�OLNH�DQ�REMHFW�RI�µ7\SH
$¶���7\SH�%�LV�VDLG�WR�FRQIRUP�WR�7\SH�$�DQG�DOO�REMHFWV�WKDW�DUH�µ7\SH�%¶V�DUH�DOVR�µ7\SH�$¶V�

:KHQ�DSSOLHG�WR�&ODVVHV��LQKHULWDQFH�VSHFLILHV�WKDW�D�FODVV�XVHV�WKH�LPSOHPHQWDWLRQ�RI�DQRWKHU�FODVV�ZLWK
SRVVLEOH�RYHUULGLQJ�PRGLILFDWLRQ���7KLV�IUHTXHQWO\�LPSOLHV�W\SH�LQKHULWDQFH�EXW�WKDW�PD\�QRW�DOZD\V�EH�WKH
FDVH�

6XPPDU\
2EMHFW�PRGHOV�DUH�GLIIHUHQW�IURP�RWKHU�PRGHOLQJ�WHFKQLTXHV�EHFDXVH�WKH\�KDYH�PHUJHG�WKH�FRQFHSW�RI
YDULDEOHV�DQG�DEVWUDFW�GDWD�W\SHV�LQWR�DQ�DEVWUDFW�YDULDEOH�W\SH��DQ�REMHFW���2EMHFWV�KDYH�LGHQWLW\��VWDWH��DQG
EHKDYLRU��2EMHFW�PRGHOV�DUH�EXLOW�RXW�RI�V\VWHPV�RI�WKHVH�REMHFWV���7R�PDNH�REMHFW�PRGHOLQJ�HDVLHU��WKHUH
DUH�FRQFHSWV�RI�W\SH��LQKHULWDQFH��DVVRFLDWLRQ��DQG�SRVVLEO\�FODVV���$OWKRXJK�REMHFW�PRGHOLQJ�LV�RQO\�D�VPDOO
VWHS�IURP�GDWD�W\SH�RULHQWHG�SURJUDPPLQJ��LW�SURGXFHV�D�VLJQLILFDQWO\�GLIIHUHQW�IHHO�DQG�VWUXFWXUH�IRU
SURJUDPV���2EMHFW�PRGHOLQJ¶V�IRFXV�RQ�LGHQWLW\�DQG�EHKDYLRU�LV�FRPSOHWHO\�GLIIHUHQW�IURP�WKH�UHODWLRQDO
PRGHO¶V�IRFXV�RQ�LQIRUPDWLRQ�
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5HODWLRQDO�0RGHOLQJ
5HODWLRQDO�PRGHOLQJ�GHVFULEHV�LQIRUPDWLRQ�DV�SUHGLFDWH�ORJLF�DQG�WUXWK�VWDWHPHQWV���:H�JLYH�WKH�UHODWLRQDO
GDWDEDVH�D�ORJLFDO�PRGHO�DQG�WHOO�LW�WUXWK�D[LRPV�DERXW�WKH�ZRUOG���)URP�WKLV�LQIRUPDWLRQ�PRGHO�D�UHODWLRQDO
GDWDEDVH�FDQ�UHPHPEHU�DQG�UHWXUQ�WKH�RULJLQDO�LQIRUPDWLRQ�DV�ZHOO�DV�SURYH�³QHZ´��GHULYHG��WUXWKV���:H
PXVW�DOVR�KDYH�D�ZD\�WR�EH�VXUH�ZH�XQGHUVWDQG�ZKDW�ZH�DUH�WHOOLQJ�WKH�GDWDEDVH�DQG�ZKDW�WKH�GDWDEDVH�LV
WHOOLQJ�XV��ZH�PXVW�EH�DEOH�WR�WUDQVODWH�EHWZHHQ�WKH�KXPDQ�NQRZOHGJH�DQG�WKH�GDWDEDVH�PRGHO���$OO�RI�WKLV�LV
DFFRPSOLVKHG�LQ�WKH�UHODWLRQDO�PRGHO�WKURXJK�ZHOO�GHILQHG�WHUPV�OLNH�UHODWLRQ��WXSOH��GRPDLQ��DQG�GDWDEDVH�

5HODWLRQDO�7HUPLQRORJ\
7KH�IROORZLQJ�GHVFULEHV�WKH�FRQFHSWV�WR�WKH�UHODWLRQDO�PRGHO���0RVW�RI�WKHVH�DUH�LGHQWLFDO�WR�WKH�GHILQLWLRQV
JLYHQ�LQ�>'DWH���@��EXW�,�GUDZ�D�ILQHU�GLVWLQFWLRQ�EHWZHHQ�FHUWDLQ�WHUPV��VSHFLILFDOO\�UHODWLRQ�DQG�UHODWLRQ
YDOXH��

5HODWLRQ
$�UHODWLRQ�LV�D�WUXWK�SUHGLFDWH���,W�GHILQHV�ZKDW�DWWULEXWHV�DUH�LQYROYHG�LQ�WKH�SUHGLFDWH�DQG�ZKDW�WKH�PHDQLQJ
RI�WKH�SUHGLFDWH�LV���)UHTXHQWO\�WKH�PHDQLQJ�RI�WKH�UHODWLRQ�LV�QRW�UHSUHVHQWHG�H[SOLFLWO\��EXW�WKLV�LV�D�YHU\
VLJQLILFDQW�VRXUFH�IRU�KXPDQ�HUURU�LQ�XVLQJ�WKH�GDWDEDVH�V\VWHP���$Q�H[DPSOH�RI�D�UHODWLRQ�LV�

3HUVRQ��^661���1DPH��&LW\`�7KHUH�H[LVWV�D�SHUVRQ�ZLWK�VRFLDO�VHFXULW\�QXPEHU�661���ZKR�KDV�WKH
QDPH�1DPH��DQG�OLYHV�LQ�D�FLW\�QDPHG�&LW\�

$WWULEXWH
$Q�DWWULEXWH�LGHQWLILHV�D�QDPH�WKDW�SDUWLFLSDWHV�LQ�WKH�UHODWLRQ�DQG�VSHFLILHV�WKH�GRPDLQ�IURP�ZKLFK�YDOXHV
RI�WKH�DWWULEXWH�PXVW�FRPH���,Q�WKH�DERYH�UHODWLRQ��1DPH�LV�DQ�DWWULEXWH�GHILQHG�RYHU�WKH�675,1*�GRPDLQ���7KH
DERYH�UHODWLRQ�VKRXOG�H[SOLFLWO\�LGHQWLI\�WKH�GRPDLQV�IRU�HDFK�DWWULEXWH�

3HUVRQ��^661����661��1DPH���675,1*��&LW\���&,7<1$0(`�7KHUH�H[LVWV�D�SHUVRQ�ZLWK�VRFLDO�VHFXULW\
QXPEHU�661���ZKR�KDV�WKH�QDPH�1DPH��DQG�OLYHV�LQ�D�FLW\�QDPHG�&LW\�

'RPDLQ
$�GRPDLQ�LV�VLPSO\�D�GDWD�W\SH���,W�VSHFLILHV�D�GDWD�DEVWUDFWLRQ��WKH�SRVVLEOH�YDOXHV�IRU�WKH�GDWD�DQG�WKH
RSHUDWLRQV�DYDLODEOH�RQ�WKH�GDWD���)RU�H[DPSOH��D�6WULQJ�FDQ�KDYH�]HUR�RU�PRUH�FKDUDFWHUV�LQ�LW��DQG�KDV
RSHUDWLRQV�IRU�FRPSDULQJ�VWULQJV��FRQFDWHQDWLQJ�VWULQJ��DQG�FUHDWLQJ�VWULQJV�

7XSOH
$�WXSOH�LV�D�WUXWK�VWDWHPHQW�LQ�WKH�FRQWH[W�RI�D�UHODWLRQ���$�WXSOH�KDV�DWWULEXWH�YDOXHV�ZKLFK�PDWFK�WKH
UHTXLUHG�DWWULEXWHV�LQ�WKH�UHODWLRQ�DQG�WKDW�VWDWH�WKH�FRQGLWLRQ�WKDW�LV�NQRZQ�WR�EH�WUXH���$Q�H[DPSOH�RI�D
WXSOH�LV�

��3HUVRQ�661�� �³�����������´�1DPH� �³$UW�/DUVVRQ´�&LW\� �³6DQ�)UDQFLVFR´!
7XSOHV�DUH�YDOXHV�DQG�WZR�WXSOHV�DUH�LGHQWLFDO�LI�WKHLU�UHODWLRQ�DQG�DWWULEXWH�YDOXHV�DUH�HTXDO���7KH�RUGHULQJ
RI�DWWULEXWH�YDOXHV�LV�LPPDWHULDO�

$WWULEXWH�9DOXH
$Q�DWWULEXWH�YDOXH�LV�WKH�YDOXH�IRU�DQ�DWWULEXWH�LQ�D�SDUWLFXODU�WXSOH���$Q�DWWULEXWH�YDOXH�PXVW�FRPH�IURP�WKH
GRPDLQ�WKDW�WKH�DWWULEXWH�VSHFLILHV�
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5HODWLRQ�9DOXH
$�UHODWLRQ�YDOXH�LV�FRPSRVHG�RI�D�UHODWLRQ��WKH�KHDGLQJ��DQG�D�VHW�RI�WXSOHV��WKH�ERG\����$OO�WKH�WXSOHV�PXVW
KDYH�WKH�VDPH�UHODWLRQ�DV�WKH�KHDGLQJ�DQG��EHFDXVH�WKH\�DUH�LQ�D�VHW��WKH�WXSOHV�DUH�XQRUGHUHG�DQG�KDYH�QR
GXSOLFDWHV���$�UHODWLRQ�YDOXH�FRXOG�EH�VKRZQ�DV�D�VHW�RI�WXSOHV�

����^���3HUVRQ�661�� �³�����������´�1DPH� �³$UW�/DUVVRQ´�&LW\� �³6DQ�)UDQFLVFR´!�
�������3HUVRQ�661�� �³�����������´�1DPH� �³/LQR�%XFKDQDQ´�&LW\� �³3KLODGHOSKLD´!�
�������3HUVRQ�661�� �³�����������´�1DPH� �³'LHJR�-DEORQVNL´�&LW\� �³&KLFDJR´!��`

,W�LV�PRUH�FRPPRQ�DQG�FRQFLVH�WR�VKRZ�D�UHODWLRQ�YDOXH�DV�D�WDEOH�

���3HUVRQ
661� 1DPH &LW\
����������� $UW�/DUUVRQ 6DQ�)UDQFLVFR
����������� /LQR�%XFKDQDQ 3KLODGHOSKLD
����������� 'LHJR�-DEORQVNL &KLFDJR
,Q�WKLV�UHSUHVHQWDWLRQ��WKH�KHDGLQJ�LV�VSHFLILHG�E\�WKH�³��3HUVRQ´��WKH�DWWULEXWHV�RI�WKH�KHDGLQJ�DUH�RUGHUHG
�IRU�SUHVHQWDWLRQ�RQO\��E\�WKH�FROXPQ�KHDGLQJV��DQG�WKH�URZV�GHILQH�ZKDW�WXSOHV�H[LVW�

$OO�RUGHULQJ�ZLWKLQ�WKH�WDEOH�LV�DUWLILFLDO�DQG�PHDQLQJOHVV���7KH�IROORZLQJ�LV�D�GLIIHUHQW�SUHVHQWDWLRQ�RI�WKH
LGHQWLFDO�UHODWLRQ�YDOXH�

���3HUVRQ
&LW\ 661� 1DPH
3KLODGHOSKLD ����������� /LQR�%XFKDQDQ
6DQ�)UDQFLVFR ����������� $UW�/DUUVRQ
&KLFDJR ����������� 'LHJR�-DEORQVNL

5HODWLRQ�9DULDEOH
$�UHODWLRQ�YDULDEOH�KROGV�RQWR�D�VLQJOH�UHODWLRQ�YDOXH�DW�DQ\�SRLQW�LQ�WLPH��EXW�FDQ�FKDQJH�YDOXH�DW�DQ\
SRLQW�LQ�WLPH���5HODWLRQ�YDULDEOHV�DUH�W\SHG�WR�D�SDUWLFXODU�UHODWLRQ��VR�WKH\�ZLOO�DOZD\V�KROG�UHODWLRQ�YDOXHV
WKDW�KDYH�D�KHDGLQJ�ZLWK�WKDW�UHODWLRQ���$�UHODWLRQ�YDULDEOH�ZRXOG�ORRN�OLNH�

�3HRSOH���3HUVRQ
7KLV�VKRZV�WKH�YDULDEOH�QDPH�³3HRSOH´�DQG�WKH�YDULDEOH�UHODWLRQ�W\SH�³3HUVRQ´�

8VLQJ�WKH�WDEXODU�VWUXFWXUH�IURP�DERYH��ZH�FDQ�VKRZ�D�UHODWLRQ�YDULDEOH�DQG�LWV�FXUUHQW�YDOXH�

�3HRSOH���3HUVRQ
&LW\ 661� 1DPH
3KLODGHOSKLD ����������� /LQR�%XFKDQDQ
6DQ�)UDQFLVFR ����������� $UW�/DUUVRQ
&KLFDJR ����������� 'LHJR�-DEORQVNL

'DWDEDVH
$�GDWDEDVH�LV�D�FROOHFWLRQ�RI�UHODWLRQ�YDULDEOHV���,W�GHVFULEHV�WKH�FRPSOHWH�VWDWH�RI�DQ�LQIRUPDWLRQ�PRGHO�
FDQ�FKDQJH�VWDWH��E\�FKDQJLQJ�WKH�UHODWLRQ�YDULDEOHV���DQG�FDQ�DQVZHU�TXHVWLRQV�DERXW�LWV�SDUWLFXODU�VWDWH�

%DVH�5HODWLRQ�9DOXHV
$�EDVH�UHODWLRQ�YDOXH�KDV�EHHQ�H[SOLFLWO\�WROG�WR�WKH�GDWDEDVH�DW�VRPH�SRLQW�LQ�WLPH���7KH�DERYH�3HRSOH
UHODWLRQ�FRXOG�EH�VXFK�D�EDVH�UHODWLRQ��LQ�ZKLFK�FDVH�ZH�H[SOLFLWO\�WROG�WKH�GDWDEDVH�WKDW�/LQR�%XFKDQDQ�DQG
$UW�/DUUVRQ�DUH�SHRSOH�
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'HULYHG�5HODWLRQ�9DOXHV
'HULYHG�UHODWLRQ�YDOXHV�DUH�FDOFXODWHG�IURP�RWKHU�UHODWLRQ�YDOXHV�NQRZQ�WR�WKH�GDWDEDVH���)RU�RXU�H[DPSOH
GDWD��WKH�QXPEHU�RI�SHRSOH�ORFDWHG�LQ�HDFK�FLW\�LV�

���3HUVRQ&RXQW
&LW\ &RXQW
3KLODGHOSKLD �
6DQ�)UDQFLVFR �
&KLFDJR �
7KLV�FDQ�EH�GHULYHG�IURP�WKH�LQIRUPDWLRQ�LQ�WKH�³3HRSOH´�UHODWLRQ�YDULDEOH�

'HULYHG�UHODWLRQ�YDOXHV�DUH�PRVW�FRPPRQO\�WKH�UHVXOW�RI�UHODWLRQDO�H[SUHVVLRQV�DQG�TXHULHV���7KH\�DUH�DOVR
IUHTXHQWO\�SHUPDQHQWO\�UHPHPEHUHG��DQG�UHFDOFXODWHG��WKURXJK�YLHZV��GHULYHG�UHODWLRQ�YDULDEOHV�

&RXSOLQJ�EHWZHHQ�UHODWLRQV��YDULDEOHV��DQG�YDOXHV
5HODWLRQV��YDULDEOHV��DQG�YDOXHV�DUH�PRUH�LQWHU�OLQNHG�WKDQ�WKH\�PD\�ILUVW�DSSHDU�WR�EH���%HFDXVH�D�UHODWLRQ
LQFOXGHV�D�PHDQLQJ��D�UHODWLRQ�YDULDEOH�PXVW�KDYH�WKH�VDPH�PHDQLQJ�DV�WKH�UHODWLRQ���6R�GHILQLQJ�D�YDULDEOH
³+DSS\3HRSOH���3HUVRQ´�GRHV�QRW�PDNH�VHQVH�EHFDXVH�WKH�SUHGLFDWH�IRU�µ3HUVRQ¶�GRHV�QRW�GHVFULEH
KDSSLQHVV���:KDW�ZH�DUH�UHDOO\�VD\LQJ�LV�ZH�KDYH�D�QHZ�UHODWLRQ�µ+DSS\3HUVRQ¶�ZKLFK�LV�DOPRVW�LGHQWLFDO�WR
SHUVRQ�EXW�KDV�D�VOLJKWO\�H[WHQGHG�PHDQLQJ�

+DSS\3HUVRQ��^661���1DPH��&LW\`�7KHUH�H[LVWV�D�SHUVRQ�ZLWK�VRFLDO�VHFXULW\�QXPEHU�661���ZKR
KDV�WKH�QDPH�1DPH��DQG�OLYHV�LQ�D�FLW\�QDPHG�&LW\��DQG�WKDW�SHUVRQ�LV�KDSS\�

RU�XVLQJ�D�PRUH�FRQFLVH�GHILQLWLRQ
+DSS\3HUVRQ�H[WHQGV�3HUVRQ��$QG�WKDW�SHUVRQ�LV�KDSS\�

1HZ�DQRQ\PRXV�UHODWLRQV�DUH�SURGXFHG�IRU�DOO�GHULYHG�YDOXHV��H[FHSW�WKH�LGHQWLW\�WUDQVIRUPDWLRQ����7KLV�FDQ
FDXVH�FRQIXVLRQV�EHFDXVH�WKH�DQRQ\PRXV�UHODWLRQV�DUH�QRW�ZHOO�GHILQHG�DQG�GLIIHUHQW�XVHUV�RI�WKH�GDWDEDVH
PD\�KDYH�GLIIHUHQW�LQWHUSUHWDWLRQV�

&RPPRQ�'DWDEDVH�7HUPLQRORJ\
7KH�SUHYLRXV�VHFWLRQ�GHILQHG�WKH�FRUUHFW�UHODWLRQDO�PRGHO�WHUPLQRORJ\��EXW�GDWDEDVHV�KDYH�KDG�D�ORQJ
KLVWRU\�ZLWK�GLIIHUHQW�WHUPV�WKDW�DUH�QRZ�RYHUORDGHG�WR�DSSO\�LQ�WKH�UHODWLRQDO�FRQWH[W���7KHVH�FRPPRQ�WHUPV
DUH�QRW�DV�SUHFLVH�DV�WKH�UHODWLRQDO�WHUPV��EXW�WKH�DSSUR[LPDWH�HTXLYDOHQFLHV�EHWZHHQ�WKHVH�WHUPV�DUH�JLYHQ
LQ�WKH�IROORZLQJ�WDEOH�

&RPPRQ 5HODWLRQDO
WDEOH UHODWLRQ�YDULDEOH
URZ WXSOH
FROXPQ DWWULEXWH
FROXPQ�YDOXH DWWULEXWH�YDOXH
GDWDEDVH GDWDEDVH

6XPPDU\
5HODWLRQDO�PRGHOLQJ�ZRUNV�LQ�WHUPV�RI�SUHGLFDWHV��WUXWK�D[LRPV��DQG�GHULYDEOH�WUXWK�VWDWHPHQWV���5HODWLRQV
GHILQH�WKH�SRVVLEOH�WUXWK�VWDWHPHQWV��WXSOHV�GHVFULEH�WKH�FXUUHQW�NQRZQ�WUXWKV��UHODWLRQ�YDOXHV�FROOHFW�WUXWK
VWDWHPHQWV�WRJHWKHU��UHODWLRQ�YDULDEOHV�UHPHPEHU�YDOXHV��DQG�UHODWLRQ�H[SUHVVLRQV�FDQ�GHULYH�QHZ�YDOXHV�

7KH�UHODWLRQDO�PRGHO�LV�YHU\�GLIIHUHQW�IURP�WKH�REMHFW�PRGHO���,Q�PDQ\�ZD\V�WKH�GLIIHUHQFH�LV�KHOSIXO
EHFDXVH�LQ�PRVW�DUHDV�REMHFW�DQG�UHODWLRQDO�PRGHOLQJ�DUH�RUWKRJRQDO��WKHLU�FRQFHUQV�DUH�FRPSOHWHO\
GLIIHUHQW���7KH�QH[W�FKDSWHU�LQWURGXFHV�KRZ�WR�LQWHJUDWH�WKH�WZR�DSSURDFKHV�
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2EMHFWV�LQWHJUDWHG�LQWR�WKH�5HODWLRQDO�0RGHO
2EMHFW�PRGHOLQJ�GHVFULEHV�D�V\VWHP�WKURXJK�REMHFWV�WKDW�KDYH�LGHQWLW\��EHKDYLRU��DQG�HQFDSVXODWHG�VWDWH�
5HODWLRQDO�PRGHOV�GHVFULEH�D�V\VWHP�E\�LQIRUPDWLRQ���+RZ�FDQ�D�UHODWLRQDO�PRGHO�VXSSRUW�REMHFW�PRGHOLQJ"
5HODWLRQDO�PRGHOLQJ�VHHPV�WR�KDYH�QR�ZD\�RI�UHSUHVHQWLQJ�DQ\�RI�WKH�REMHFW�PRGHOLQJ�SURSHUWLHV�QLFHO\�
7XSOHV�KDYH�QHLWKHU�LGHQWLW\�QRU�HQFDSVXODWLRQ���7XSOH�DWWULEXWH�YDOXHV�DUH�HQFDSVXODWHG�EXW�DUH�SXUH�YDOXHV�
VR�WKH\�KDYH�QHLWKHU�LGHQWLW\�QRU�VWDWH��7KLV�LV�ZKDW�LV�IUHTXHQWO\�FDOOHG�DQ�LPSHGDQFH�PLVPDWFK�EHWZHHQ
REMHFW�DSSURDFKHV�DQG�UHODWLRQDO�GDWDEDVHV�

)RUWXQDWHO\�WKH�LPSHGHQFH�PLVPDWFK�LV�QRW�UHDOO\�WKHUH���3UHGLFDWH�ORJLF�LV�TXLWH�JRRG�DW�GHVFULELQJ�WKH�VWDWH
RI�WKH�ZRUOG��RU�D�PRGHO�RI�WKH�ZRUOG���VR�UHODWLRQDO�GDWDEDVHV�PXVW�EH�TXLWH�JRRG�DW�GHVFULELQJ�WKH�VWDWH�RI
DQ�REMHFW�PRGHO���7R�VHH�KRZ�HDVLO\�WKH\�FDQ�PRGHO�DQ�REMHFW�PRGHO¶V�VWDWH��ZH�ZLOO�ILUVW�H[SDQG�WKH
UHODWLRQDO�PRGHO�VOLJKWO\�

2EMHFWV�DV�7XSOH�$WWULEXWH�9DOXHV
:KDW�LI�ZH�DOORZHG�2EMHFWV��ZLWK�LGHQWLW\�DQG�VWDWH��WR�EH�WXSOH�DWWULEXWH�YDOXHV"

,QVWHDG�RI�VLPSO\�KDYLQJ�D�VRFLDO�VHFXULW\�QXPEHU��RU�HYHQ�D
FRPSOH[�YDOXH�OLNH�D�JUDSKLF�LPDJH�RU�D�UHFWDQJOH��DV�D�WXSOH¶V
DWWULEXWH�YDOXH��ZH�FDQ�KDYH�D�µ3HUVRQ¶�DV�D�WXSOH¶V�DWWULEXWH�YDOXH�
7KLV�ZRXOG�DOORZ�XV�WR�KDYH�D�SUHGLFDWH�³7KLV�SHUVRQ�LV�NQRZQ�WR
EH�WKH�SDUHQW�RI�WKLV�SHUVRQ´�LQVWHDG�RI�VD\LQJ��³7KH�SHUVRQ�ZLWK
WKLV�661�LV�NQRZQ�WR�EH�WKH�SDUHQW�RI�WKH�SHUVRQ�ZLWK�WKLV�661´�
:H�GRQ¶W�FDUH�DERXW�D�SHUVRQ¶V�661��ZKLFK�PLJKW�FKDQJH��RU�DQ\
RI�WKH�RWKHU�DWWULEXWHV�RI�D�SHUVRQ��ZH�KDYH�GLUHFW�UHSUHVHQWDWLRQV
RI�WKH�SHRSOH�WKHPVHOYHV�

&KLOG3DUHQW

3HUVRQ�� 3HUVRQ��

7KLV�PHUJHU�SURYLGHV�PXFK�IOH[LELOLW\���$Q\ZKHUH�ZH�XVHG�WR�KDYH�D�SULPLWLYH�RU�DEVWUDFW�GDWD�W\SH�ZH�FDQ
QRZ�KDYH�DQ�REMHFW���)RU�WKLV�WR�ILW�ZLWK�WKH�UHODWLRQDO�PRGHO��ZH�QHHG�WR�HQKDQFH�'RPDLQV�WR�EH�DEOH�WR�WDNH
WKHLU�³YDOXHV´�IURP�D�SRRO�RI�H[LVWLQJ�REMHFWV�RU�WR�EH�DEOH�WR�FUHDWH�D�QHZ�REMHFW�ZKHQ�DVNHG�

5HGXQGDQF\�DQG�1RUPDOL]DWLRQ
1RZ�WKDW�ZH�KDYH�LQWHJUDWHG�WKH�UHODWLRQDO�PRGHO�DQG�WKH�REMHFW�PRGHO��ZH�KDYH�WKH�SUREOHP�RI�³ZKLFK�GR
ZH�DVN"´��'R�,�DVN�µ3HUVRQ��¶�IRU�LWV�FKLOG��REMHFW�DSSURDFK��RU�GR�,�DVN�WKH�3DUHQWKRRG�UHODWLRQ�IRU�WKH
FKLOGUHQ�RI�µ3HUVRQ��¶��WKH�UHODWLRQDO�DSSURDFK�"��3UHVXPDEO\�,�FDQ�DVN�ERWK�TXHVWLRQV��EXW�WKHQ�KRZ�GR�ZH
PDNH�VXUH�FKDQJHV�PDGH�WR�RQH�RU�WKH�RWKHU�SODFH�DUH�V\QFKURQL]HG"��:H�FOHDUO\�KDYH�D�UHGXQGDQF\
�GHQRUPDOL]DWLRQ��SUREOHP�EHWZHHQ�REMHFWV�ZLWK�DWWULEXWHV�DQG�WKH�WXSOHV�LQ�UHODWLRQV�

7KLV�SUREOHP�LV�HVSHFLDOO\�REYLRXV�IRU�WKH�EDVLF�DWWULEXWH�WDEOHV��RU�(QWLW\�WDEOH�LQ�(5�PRGHOLQJ��ZKHUH
HYHU\�URZ�OLVWV�WKH�DWWULEXWHV�RI�DQ�REMHFW���'R�ZH�DVN�WKH�REMHFW�WR�FKDQJH�LWV�DWWULEXWH�RU�GR�ZH�FKDQJH�D
URZ�LQ�WKH�WDEOH"
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����������� /LQR %XFKDQDQ

661 )LUVWB1DPH /DVWB1DPH (PSOR\HU

����������� $UW /DUUVRQ

2EMHFW

3HUVRQ��

3HUVRQ��

&RPSDQ\��

&RPSDQ\��

%HFDXVH�WKLV�LV�D�UHODWLRQDO�PRGHO��WKH�UHODWLRQDO�IHDWXUHV�VKRXOG�WDNH�SUHFHGHQFH��:H�RQO\�ZDQW�WR�H[WHQG
WKH�UHODWLRQDO�PRGHO�ZHOO�HQRXJK�VR�ZH�FDQ�HDVLO\�UHSUHVHQW�REMHFWV�LQ�LW���%HFDXVH�WKH�UHODWLRQDO�PRGHO�KDV�D
FRPSOHWH�DSSURDFK�IRU�FKDQJLQJ�WKH�VWDWH�RI�WKH�GDWDEDVH�ZH�VKRXOG�QRW�DGG�D�VHFRQG�RQH���6R��ZH�GR�QRW
FKDQJH�WKH�VWDWH�RI�DQ�REMHFW�WKURXJK�WKH�PHWKRGV�RI�DQ�REMHFW��EXW�PXVW�LQVWHDG�PRGLI\�WKH�DSSURSULDWH
UHODWLRQ�YDULDEOHV��E\�DGGLQJ��UHPRYLQJ��RU�UHSODFLQJ�FKDQJLQJ�WXSOHV��WR�FDXVH�WKH�GHVLUHG�FKDQJHV�

2EMHFW�$WWULEXWHV�DV�9LHZV
6KRXOG�ZH�DOORZ�DQ�REMHFW�WR�DQVZHU�D�TXHVWLRQ�DERXW�LWV�DWWULEXWHV"��7KDW�ZRXOG�EH�FRQYHQLHQW���,QVWHDG�RI
KDYLQJ�WR�ORRN�XS�LQ�WKH�3DUHQWKRRG�WDEOH�IRU�SDUHQWV�DQG�WKH�3HUVRQ�WDEOH�IRU�EDVLF�DWWULEXWHV�ZH�FRXOG
LQVWHDG�DVN�3HUVRQ���IRU�LW��ILUVW1DPH�DQG�LWV��SDUHQWV���)URP�WKH�UHODWLRQDO�SHUVSHFWLYH��WKH�SHUVRQ�REMHFW
ZRXOG�SURYLGH�D�FHQWUDOL]HG�YLHZ�RQ�DOO�WKH�WDEOHV�WKDW�FDQ�UHIHU�WR�D�SHUVRQ�REMHFW��L�H��DOO�WKRVH�WDEOHV
ZKLFK�KDYH�DWWULEXWHV�ZLWK�'RPDLQV�WKDW�FDQ�FRQWDLQ�D�SHUVRQ��

$VVXPLQJ�WKH�QRWDWLRQ��3HUVRQ��!�UHSUHVHQWV�WKDW�DFWXDO�SHUVRQ�REMHFW��WKHQ�WKH�TXHU\
µ6(/(&7�3HUVRQ�661�)520�3HUVRQ�:+(5(�3HUVRQ�2EMHFW� ��3HUVRQ��!¶

LV�HTXLYDOHQW�WR
µ6(/(&7��3HUVRQ��!�661¶

7KLV�TXHU\�DVVXPHV�WZR�WKLQJV��ILUVW��LW�LV�REYLRXV�ZKDW�UHODWLRQ�YDULDEOH��WDEOH��FRQWUROV�WKH�661�DWWULEXWH
IRU�3HUVRQ��DQG�VHFRQG��LW�LV�REYLRXV�ZKLFK�DWWULEXWH�LQ�WKH�UHODWLRQ�YDULDEOH�ZH�DUH�VWDUWLQJ�IURP��LQ�WKLV
FDVH�WKH�³2EMHFW´�DWWULEXWH����,Q�JHQHUDO�WKHVH�DVVXPSWLRQV�DUH�XQOLNHO\�WR�EH�WUXH��VR�ZH�SUREDEO\�ZRXOG
QHHG�WR�H[SOLFLWO\�GHILQH�KRZ�WKH�DWWULEXWHV�RI�DQ�REMHFW�DUH�D�YLHZ�RQ�WKH�DSSURSULDWH�UHODWLRQ�YDULDEOHV�
6RPHWKLQJ�OLNH�

����&5($7(�'20$,1�3(5621�&/$66�^

��������VVQ�$6�6(/(&7�661�)520�3HUVRQ�:+(5(�2EMHFW� �7+,6

��������ILUVW1DPH�$6�6(/(&7�)LUVWB1DPH�)520�3HUVRQ�:+(5(�2EMHFW� �7+,6

��������SDUHQWV�$6�6(/(&7�3DUHQW�)520�3DUHQWKRRG�:+(5(�&KLOG� �7+,6

��������FKLOGUHQ�$6�6(/(&7�&KLOG�)520�3DUHQWKRRG�:+(5(�3DUHQW� �7+,6

����`

:KHUH�ZH�DGGHG�WKH�DELOLW\�WR�GHFODUH�D�GRPDLQ�ZKLFK�ZLOO�KDYH�REMHFWV�ZLWK�LGHQWLW\�DV�LWV�YDOXHV��D
&/$66���WKH�DELOLW\�WR�GHFODUH�DWWULEXWHV�RI�WKDW�FODVV�DV�YLHZV�RQ�WKH�GDWDEDVH��DQG�WKH�QHZ�NH\ZRUG�7+,6
WR�UHIHU�WR�ZKLFKHYHU�REMHFW�ZH�DUH�FXUUHQWO\�GHDOLQJ�ZLWK���8QGHU�WKH�FRYHUV�WKHVH�YLHZV�FRXOG�EH
VLJQLILFDQWO\�RSWLPL]HG�ZKLFK�ZRXOG�JLYH�WKH�VDPH�SHUIRUPDQFH�DGYDQWDJH�IRU�WUDYHUVDOV�DV�DQ�REMHFW
GDWDEDVH�

����6(/(&7�FKLOGUHQ�ILUVW1DPH

����)520�3HUVRQ�2EMHFW�DV�3DUHQW��3DUHQW�FKLOGUHQ�DV�FKLOGUHQ

����:+(5(�3DUHQW�ILUVW1DPH� �µ$57¶�´

%HKDYLRU
7R�DGG�REMHFW�EHKDYLRU�UHTXLUHV�WKH�DELOLW\�WR�VSHFLI\�PHWKRG�LPSOHPHQWDWLRQV�IRU�DQ\�JLYHQ�REMHFW�
6RPHWKLQJ�OLNH�

����&5($7(�'20$,1�3(5621�&/$66�^

��������VHW1DPH�QHZ1DPH���6WULQJ��$6�83'$7(�����:+(5(�2EMHFW� �7+,6
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����`

'LVFXVVLQJ�EHKDYLRUDO�DGGLWLRQV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�GRFXPHQW���6R�IDU�ZH�KDYH�DOO�WKH�FDSDELOLWLHV
UHTXLUHG�IRU�DQ�LQIRUPDWLRQ�PRGHOLQJ�DQG�VWRUDJH�V\VWHP��DQG�DGGLWLRQDO�EHKDYLRU�FRXOG�EH�HDVLO\�DGGHG�WR
REMHFWV��WDEOHV��RU�WKH�GDWDEDVH�DV�D�ZKROH���(IIHFWLYHO\�WKHVH�DUH�WKH�WKUHH�³W\SHV´�RI�REMHFWV�WKDW�FRXOG�KDYH
EHKDYLRU�ZLWKLQ�RXU�REMHFW�UHODWLRQDO�V\VWHP�

,QKHULWDQFH
7\SH�EDVHG�LQKHULWDQFH�FDQ�EH�XVHG�DV�SDUW�RI�LQWHJULW\�FRQVWUDLQWV���:KHQ�ZH�VSHFLI\�WKDW�D�GRPDLQ�LV�RI�D
SDUWLFXODU�W\SH��ZH�DUH�DOORZ�RQO\�REMHFWV�WKDW�LPSOHPHQW�WKDW�W\SH�RU�DQ\�FRQIRUPDQW�VXEW\SH�WR�EH�YDOXHV
LQ�WKDW�GRPDLQ���7KLV�SHUPLWV�VLPLODU�IOH[LELOLW\�DQG�LQWHJULW\�DV�IRU�D�W\SH�EDVHG�SURJUDPPLQJ�ODQJXDJH�

)RU�H[DPSOH��LI�ZH�KDYH�WKH�WZR�FODVVHV�
����&5($7(�'20$,1�3(5621�&/$66�^���`

����&5($7(�'20$,1�(03/2<((�&/$66�(;7(1'6�3(5621�^���`

$Q�REMHFW�IURP�HLWKHU�FODVV�WKHQ�FDQ�EH�WKH�YDOXH�RI�DQ�DWWULEXWH�RI�W\SH�3(5621���:H�NQRZ�WKDW�WKH�REMHFW
ZLOO�DW�OHDVW�VXSSRUW�WKH�3(5621�LQWHUIDFH�DOWKRXJK�VRPH�PD\�DGGLWLRQDOO\�VXSSRUW�WKH�(03/2<((
LQWHUIDFH�

&ODVV�EDVHG�LQKHULWDQFH�FDQ�EH�XVHG�WR�HDVH�WKH�FUHDWLRQ�RI�FODVVHV�E\�KDYLQJ�VXEFODVVHV�LQKHULW�WKH�DWWULEXWHV
DQG�EHKDYLRU�RI�WKH�VXSHUFODVV�

:KDW�DERXW�LQKHULWLQJ�DPRQJ�WDEOHV"��,QKHULWLQJ�DPRQJ�WDEOHV�LV�QRW�LQKHULWDQFH�DW�DOO��LW�LV�MXVW�PXOWL�
UHODWLRQ�FRPSUHVVLRQ�DQG�PDQDJHPHQW���7DEOHV�DUH�UHODWHG�E\�KDYLQJ�FRPPRQ�DWWULEXWHV��FROXPQV�DQG
GRPDLQV��DQG�E\�KDYLQJ�FRPPRQ�SUHGLFDWHV���7DEOH�³LQKHULWDQFH´��FRPSUHVVLRQ��GRHV�QRW�DIIHFW�ZKHWKHU�WKH
WDEOHV�DUH�UHODWHG�RU�QRW��LW�LV�MXVW�D�VLPSOH�ZD\�WR�LPSOHPHQW�SRVVLEO\�UHODWHG�WDEOHV���,Q�WKLV�VHQVH��LW�LV
VLPLODU�WR�FODVV�LQKHULWDQFH��EXW�WKHUH�LV�QR�UHDVRQ�WR�RYHUORDG�WKH�WHUP�³LQKHULWDQFH´�

6XPPDU\
7KLV�FKDSWHU�KDV�SUHVHQWHG�D�FRUUHFW�LQWHJUDWLRQ�RI�REMHFWV�LQWR�WKH�UHODWLRQDO�PRGHO���7KHVH�REMHFWV�KDYH
LGHQWLW\��ZKLFK�LV�WKH�IRXQGDWLRQ�IRU�WKH�WUXH�LQWHJUDWLRQ�RI�REMHFW�PRGHOLQJ���2EMHFWV�FDQ�DOVR�KDYH
DWWULEXWHV�DQG�EHKDYLRU��EXW�WKHVH�SURSHUWLHV�PXVW�EH�LQ�WHUPV�RI�WKH�WUXWK�VWDWHPHQWV�DQG�SUHGLFDWHV�WKDW�DUH
WKH�IRXQGDWLRQ�RI�WKH�UHODWLRQDO�PRGHO���$WWULEXWHV�DUH�UHDG�IURP�UHODWLRQDO�H[SUHVVLRQV�DQG�VWDWH�PRGLI\LQJ
EHKDYLRU�PXVW�DOWHU�WKH�VWDWH�RI�UHODWLRQ�YDULDEOHV�LQ�WKH�GDWDEDVH��7KH�WZR�PRGHOV�DUH�PHUJHG�DQG�HQDEOHV
XV�WR�KDYH�WKH�FRQYHQLHQFH�RI�REMHFW�QRWDWLRQ�ZLWK�WKH�H[SUHVVLYH�SRZHU�RI�SUHGLFDWH�ORJLF�
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8VLQJ�&XUUHQW�5HODWLRQDO�'DWDEDVHV
7KH�SUHYLRXV�VHFWLRQ�DVVXPHG�ZH�FRXOG�PRGLI\�WKH�UHODWLRQDO�PRGHO�WR�DGG�IHDWXUHV�ZH�QHHG�IRU�REMHFW�
UHODWLRQDO�PDSSLQJ���,Q�WKH�ORQJ�UXQ�WKLV�PD\�EH�SRVVLEOH�EXW�FXUUHQWO\�LW�LV�QRW���&XUUHQW�UHODWLRQDO�V\VWHPV
GR�QRW�VXSSRUW�REMHFWV�ZLWK�LGHQWLW\�DV�WKH�YDOXHV�RI�WXSOH�DWWULEXWHV���0RVW�UHODWLRQDO�V\VWHPV�GR�QRW�VXSSRUW
DQ\WKLQJ�PRUH�WKDQ�EDVLF�GDWD�W\SHV�DV�WXSOH�DWWULEXWHV���+DYH�ZH�UHWXUQHG�WR�WKH�LPSHGDQFH�PLVPDWFK"��1R�
ZH�DOUHDG\�KDYH�DQ�DSSURDFK�WKDW�LV�D�JRRG�LQWHJUDWLRQ�RI�5HODWLRQDO�DQG�2EMHFW�PRGHOV���:H�RQO\�QHHG�WR
LPSOHPHQW�LW�ZLWK�FXUUHQW�WHFKQRORJ\�

,GHQWLW\.H\V��5HOLQTXLVKLQJ�2EMHFWV�IRU�2EMHFW6KDGRZV
:H�FDQ�QRW�GLUHFWO\�VWRUH�REMHFWV�ZLWK�LGHQWLW\�LQ�FXUUHQW�UHODWLRQDO�GDWDEDVHV���,QVWHDG�ZH�ZLOO�MXVW�VWRUH�DQ
,GHQWLW\.H\�DV�DQ�2EMHFW6KDGRZ��WKH�H[LVWHQFH�RI�DQ�,GHQWLW\.H\�LQGLFDWHV�WKDW�DQ�2EMHFW�H[LVWV�EXW�WKDW
WKH�GDWDEDVH�FDQ�QRW�GLUHFWO\�UHSUHVHQW�WKH�DFWXDO�REMHFW���:H�RQO\�KDYH�WKH�VKDGRZ�RI�WKH�REMHFW��ZKLFK�LV
OHVV�FRQYHQLHQW�WR�ZRUN�ZLWK�EXW�FRQWDLQV�DV�PXFK�LQIRUPDWLRQ�

����������� ��

661 &RPSDQ\B,'

����������� -RKQ�'HHU

,'

�

�

/LQR %XFKDQDQ

)LUVWB1DPH /DVWB1DPH

$UW /DUUVRQ

3HUVRQ��

3HUVRQ��

��

��

��

��

'LVWLQJXLVKHUV��,GHQWLI\LQJ�DQ�2EMHFW¶V�7\SH
,Q�WKH�DERYH�H[DPSOH�WKH�W\SH�RI�WKH�2EMHFW6KDGRZ�LV�REYLRXV���,W�LV�DOZD\V�D�SHUVRQ�IRU�WKH�,'�FROXPQ�DQG
LW�LV�DOZD\V�D�FRPSDQ\�IRU�WKH�&RPSDQ\B,'�FROXPQ���:KDW�LI�ZH�DOORZ�WKH�W\SH�RI�D�GRPDLQ�WR�YDU\�RYHU
PXOWLSOH�FODVVHV"��+RZ�GR�ZH�LGHQWLI\�ZKDW�W\SH�RI�REMHFW�WKDW�VKDGRZ�LV�IRU"��:H�QHHG�VRPH�PDQQHU�WR
ILUVW�LGHQWLI\�WKH�REMHFW¶V�FODVV�DQG�WKHQ�XVH�WKH�REMHFW¶V�,GHQWLW\.H\�WR�LGHQWLI\�WKH�REMHFW�ZLWKLQ�WKDW�FODVV�
:H�QHHG�D�PRUH�NQRZOHGJHDEOH�VKDGRZ�

:H�FDQ�DGG�WKLV�NQRZOHGJH�WKURXJK�D�GLVWLQJXLVKHU�WKDW�LGHQWLILHV�WKH�REMHFW�VKDGRZ¶V�FODVV���:H�ILUVW�ILQG
WKH�FODVV�WKURXJK�WKH�GLVWLQJXLVKHU�DQG�WKHQ�ILQG�WKH�REMHFW�RI�WKDW�FODVV�WKURXJK�WKH�LGHQWLW\.H\�

����������� ��

661 &RPSDQ\B,'

����������� -RKQ�'HHU

,'

� /LQR %XFKDQDQ

)LUVWB1DPH /DVWB1DPH

$UW /DUUVRQ

(PSOR\HH��

3HUVRQ��

��

��

'LVW

3HUVRQ

(PSOR\HH

( ��

��3
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6XPPDU\
:RUNLQJ�ZLWK�FXUUHQW�UHODWLRQDO�WHFKQRORJ\�PDNHV�LPSOHPHQWLQJ�REMHFWV�LQ�WKH�GDWDEDVH�PXFK�PRUH
FXPEHUVRPH��EXW�WKH�PRGHO�LV�VWLOO�YDOLG�DQG�SRVVLEOH���,QVWHDG�RI�KDYLQJ�UHDO�REMHFWV�ZH�KDYH�REMHFW
VKDGRZV�ZKLFK�LQGLFDWHV�WKH�H[LVWHQFH�RI�D�SDUWLFXODU�REMHFW���$Q�REMHFW�VKDGRZ�LV�VLPSO\�DQ�,GHQWLW\.H\
ZKHQ�WKH�REMHFWV�DUH�DOO�IURP�D�VLQJOH�W\SH���$Q�REMHFW�VKDGRZV�LV�DQ�,GHQWLW\.H\V�SOXV�D�GLVWLQJXLVKHU�ZKHQ
WKH�REMHFWV�FRXOG�EH�IURP�RQH�RI�PXOWLSOH�W\SHV���,Q�DOO�FDVHV�WKH�2EMHFW6KDGRZ�PXVW�EH�VXIILFLHQW�WR
XQLTXHO\�LGHQWLI\�WKH�VLQJOH�WUXH�REMHFW�WKDW�VKRXOG�EH�LQ�LWV�SODFH���,I�ZH�KDYH�WKLV��ZH�KDYH�REMHFWV�
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&OLHQW�6HUYHU�2EMHFW�,VVXHV
2EMHFW�UHODWLRQDO�PDSSLQJ�LQWULQVLFDOO\�EULQJV�LQ�FOLHQW�VHUYHU�LVVXHV�EHFDXVH�D�UHODWLRQDO�VHUYHU�LV�VHSDUDWHG
IURP�WKH�FOLHQW�DSSOLFDWLRQ���7KH�FOLHQW�VHUYHU�LVVXHV�DUH�QRQHWKHOHVV�LQGHSHQGHQW�RI�UHODWLRQDO�PDSSLQJ�
7KLV�FRQYHQLHQWO\�GLYLGHV�WKH�SUREOHPV�LQWR�PRUH�PDQDJHDEOH�SLHFHV���7KLV�FKDSWHU�ZLOO�GLVFXVV�FOLHQW�
VHUYHU�LVVXHV�VROHO\�LQ�WHUPV�RI�REMHFWV���7KH�QH[W�FKDSWHU�FDQ�WKHQ�IRFXV�RQ�WKH�VSHFLILFV�RI�UHODWLRQDO
PDSSLQJ�

7KH�PDMRU�LVVXHV�ZKHQ�GHDOLQJ�ZLWK�FOLHQW�VHUYHU�REMHFWV�LV�WR�EH�DEOH�WR�PDQDJH�WKH�LGHQWLW\�DQG�VWDWH�RI
REMHFWV�RQ�HDFK�RI�WKH�FOLHQW�DQG�WKH�VHUYHU��DQG�WKHQ�KDQGOH�WKH�UHODWLRQVKLSV�EHWZHHQ�WKH�WZR�V\VWHPV¶
REMHFWV���7KLV�LV�GLIIHUHQW�IURP�WKH�UHODWLRQDO�DSSURDFK�ZKHUH�HYHU\WKLQJ�LV�MXVW�D�YDOXH���)RU�WKDW�DSSURDFK�
WKH�FOLHQW�LV�RQO\�JHWWLQJ�D�VLPSOH�VQDSVKRW�RI�WKH�VHUYHU�VWDWH�DQG�WKHQ�PXVW�VWDWH�H[SOLFLWO\�KRZ�WKH�VHUYHU
VWDWH�VKRXOG�FKDQJH���7KH�REMHFW�PRGHO�WULHV�WR�SURYLGH�D�PRUH�WUDQVSDUHQW�LQWHUIDFH�IRU�WKH�FOLHQW��EXW�WKLV
DFWXDOO\�FDXVHV�D�PRUH�FRPSOH[�PRGHO�DQG�D�PRUH�VRSKLVWLFDWHG�IUDPHZRUN�

2EMHFW6SDFHV
7R�KHOS�GHVFULEH�WKHVH�LQGHSHQGHQW�VWDWHV�ZH�ZLOO�GHILQH�WKH
WHUP�2EMHFW6SDFH���$Q�2EMHFW6SDFH�LV�D�FORVHG�FROOHFWLRQ�RI
REMHFWV�EDVHG�RQ�D�VLQJOH��SRVVLEO\�YHU\�ODUJH��VFKHPH���$Q
2EMHFW6SDFH�LV�VHOI�FRQWDLQHG�DQG�LVRODWHG�IURP�RWKHU
2EMHFW6SDFHV��WZR�2EMHFW6SDFHV�FDQ�EH�EDVHG�RQ�WKH�VDPH
VFKHPH�EXW�WKH\�KDYH�QR�UHIHUHQFHV�WR�HDFK�RWKHU�DQG�FKDQJHV
WR�HLWKHU�2EMHFW6SDFHV¶V�VWDWH�ZLOO�QRW�LPSDFW�WKH�RWKHU�

6FKHPH��

6FKHPH��

2EMHFW6SDFH��

2EMHFW6SDFH��

2EMHFW6SDFH��

2EMHFW6SDFH�([DPSOH
6FKHPH���VKRZV�D�VFKHPH�IRU�D�VLPSOH�EXVLQHVV�PRGHO���2EMHFW6SDFH���VKRZV�RQH�FRPSOHWH�VWDWH�RI�D
EXVLQHVV�PRGHO��LW�UHSUHVHQWV�WKH�PRGHO�RI�LQWHUHVW�WR�3XUUIHFW�$QDO\VLV���2EMHFW6SDFH���VKRZV�D�VHFRQG�
LQGHSHQGHQW��EXW�DOVR�FRPSOHWH�VWDWH�RI�WKH�VDPH�VFKHPH���2EMHFW6SDFH���DQG�2EMHFW6SDFH���DUH�FRPSOHWHO\
LQGHSHQGHQW�HYHQ�WKRXJK�WKH\�KDYH�FRPSDWLEOH��DFWXDOO\�HTXLYDOHQW��PRGHOV�

6FKHPH��

(PSOR\HH &RPSDQ\

HPSOR\HU!

3URMHFW
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2EMHFW6SDFH��

'LHJR

-DEORQVNL

-XOLH�)RQVHFD

/LQR�%XFKDQDQ

5HG�+RW�+DW

0DQXIDFWXULQJ

&RPI\�&DW

&RUSRUDWLRQ

$UW�/DUVVRQ

%HWWHU

0RXVH7UDS

2EMHFW6SDFH��

&RPI\�&DW

&RUSRUDWLRQ

5XOH�7KH

:RUOG

0RXVH�&DJH

(QWHUSULVHV

3LQN\

7KH�%UDLQ

&OLHQW�6HUYHU�2EMHFW6SDFHV
2EMHFW6SDFHV�DUH��E\�GHIDXOW��XQUHODWHG���$�VLPSOH�DSSOLFDWLRQ�FRXOG�³ORDG´�DOO�WKH�REMHFWV�IURP�RQH
2EMHFW6SDFH��PRGLI\�WKHP��DQG�WKHQ�VDYH�WKHP�EDFN��VLPLODU�WR�ZRUNLQJ�ZLWK�D�GRFXPHQW����$W�WKH�VDPH
WLPH�D�GLIIHUHQW�DSSOLFDWLRQ�FRXOG�ZRUN�ZLWK�D�GLIIHUHQW�2EMHFW6SDFH���1HLWKHU�DSSOLFDWLRQ�ZRXOG�KDYH�DQ
LPSDFW�RQ�WKH�RWKHU�

&OLHQW�6HUYHU�DSSOLFDWLRQV�FDQ�QRW�ZRUN�WKLV�ZD\���7KH�EDVLF�PRGHO�IRU�FOLHQW�VHUYHU�DSSOLFDWLRQV�LV�D�VLQJOH
FHQWUDO�VHUYHU�ZLWK�PXOWLSOH�FOLHQWV�WKDW�FDQ�FRQQHFW�WR�WKDW�VHUYHU���7KH�2EMHFW6SDFHV�IRU�WKHVH�GLIIHUHQW
DSSOLFDWLRQV�DUH�QRW�LQGHSHQGHQW��EXW�DUH�LQVWHDG�LQWHU�OLQNHG�E\�WKH�VWDWH�RI�WKH�VHUYHU¶V�2EMHFW6SDFH�

7UXH�2EMHFW6SDFH�LV�RQ�WKH�6HUYHU
)RU�FOLHQW�VHUYHU�DSSOLFDWLRQV��WKH�³WUXH´
2EMHFW6SDFH�LV�ORFDWHG�RQ�WKH�6HUYHU���7KLV
LV�ZKHUH�WKH�RQH�WUXH�VWDWH�RI�WKH�EXVLQHVV
PRGHO�LV�NHSW�IRU�HYHU\RQH�WR�VHH�DQG
PRGLI\���,I�HDFK�FOLHQW�ZHUH�WR�FRQQHFW�WR�WKH
VHUYHU¶V�2EMHFW6SDFH��ORFNLQJ�RXW�DOO�RWKHU
FOLHQWV�IRU�WKDW�WLPH�SHULRG��DQG�WR�PDNH
FKDQJHV��ZH�ZRXOG�DJDLQ�UHWXUQ�WR�WKH
VLPSOH��VLQJOH�2EMHFW6SDFH�PRGHO�
8QIRUWXQDWHO\�WKLV�ZRXOG�SUHYHQW�DQ\�W\SH�RI
FRQFXUUHQF\�DPRQJ�GLIIHUHQW�XVHUV�RI�WKH
DSSOLFDWLRQ���,QVWHDG�HDFK�FOLHQW�ZLOO�DOVR
KDYH�LWV�RZQ�2EMHFW6SDFH�WKDW�LV�UHSOLFDWHG
IURP�WKH�VHUYHUV�WUXH�2EMHFW6SDFH�

6HUYHU��2EMHFW6SDFH��

'LHJR

-DEORQVNL

-XOLH�)RQVHFD

/LQR�%XFKDQDQ

5HG�+RW�+DW

0DQXIDFWXULQJ

&RPI\�&DW

&RUSRUDWLRQ

$UW�/DUVVRQ

%HWWHU

0RXVH7UDS

3UR[LHV�DQG�5HSOLFDWHV
$�3UR[\�LV�DQ�REMHFW�WKDW�VWDQGV�LQ�IRU�DQRWKHU�REMHFW��WKH�5HDO6XEMHFW��DQG�PDQDJHV�WKH�FOLHQW�LQWHUDFWLRQ
ZLWK�WKH�5HDO6XEMHFW���$�SUR[\�SUHWHQGV�WR�EH�WKH�5HDO6XEMHFWWR�PDNH�OLIH�HDV\�RQ�WKH�FOLHQW��D�FOLHQW�GRHV
QRW�QHHG�WR�FRQVLGHU�DOO�WKH�LVVXHV�LQYROYHG�ZLWK�WDONLQJ�WR�WKH�5HDO6XEMHFWZKLFK�PD\�EH�RQ�D�GLIIHUHQW
PDFKLQH�RU�FRXOG�FKDQJH�LQ�GLIIHUHQW�FRQWH[WV���$�5HSOLFDWH�LV�D�3UR[\�ZKLFK�KROGV�ORFDO�VWDWH�DQG�SHUIRUPV
ORFDO�RSHUDWLRQV�ZKLFK�DUH�ODWHU�SURSDJDWHG�WR�WKH�5HDO6XEMHFW���7KLV�LV�DV�RSSRVHG�WR�D�)RUZDUGHU��ZKLFK
KROGV�QR�ORFDO�VWDWH�DQG�ZKLFK�LPPHGLDWHO\�SURSDJDWHV�DOO�RSHUDWLRQV�WR�WKH�5HDO6XEMHFW�

3UR[LHV�PXVW�EH�DEOH�WR�ILQG�DQG�SUHWHQG�WR�EH�WKHLU�5HDO6XEMHFW���7KLV�FDXVHV�D�3UR[\�WR�KDYH�WZR
LGHQWLWLHV��WKHLU�ORFDO�LGHQWLW\�DQG�WKHLU�³UHDO´�LGHQWLW\���7KH�5HDO6XEMHFW�PXVW�KDYH�VRPH�W\SH�RI
,GHQWLW\.H\��D�YDOXH�WKDW�XQLTXHO\�LGHQWLWLILHV�WKH�5HDO6XEMHFW�IRU�LWV�SUR[LHV���(DFK�SUR[\�FDQ�WKHQ�KROG
RQWR�WKH�5HDO6XEMHFW¶V�,GHQWLW\.H\�IRU�ODWHU�XVH�LQ�ILQGLQJ�DQG�LQWHUDFWLQJ�ZLWK�WKH�5HDO6XEMHFW�
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5HSOLFDWHG�2EMHFW6SDFHV�DUH�RQ�WKH�&OLHQWV
(DFK�FOLHQW�KDV�LWV�RZQ�2EMHFW6SDFH�EXW�WKLV�LV�RQO\�D�WHPSRUDU\�ZRUNLQJ�FRS\�RI�WKH�VHUYHU¶V�WUXH
2EMHFW6SDFH���(DFK�REMHFW�LQ�D�FOLHQW¶V�2EMHFW6SDFH�LV�D�UHSOLFDWH�RI�D�VHUYHU�REMHFW��DQG�WKH�ZKROH�FOLHQW
2EMHFW6SDFH�IRUPV�D�SDUWLDO�RU�FRPSOHWH�UHSOLFDWH�RI�WKH�VHUYHU¶V�2EMHFW6SDFH�

6HUYHU��2EMHFW6SDFH��

'LHJR

-DEORQVNL

-XOLH�)RQVHFD

/LQR�%XFKDQDQ

5HG�+RW�+DW

0DQXIDFWXULQJ

&RPI\�&DW

&RUSRUDWLRQ

$UW�/DUVVRQ

%HWWHU

0RXVH7UDS

&OLHQW����2EMHFW6SDFH��D

-XOLH�)RQVHFD

/LQR�%XFKDQDQ

&RPI\�&DW

&RUSRUDWLRQ

%HWWHU

0RXVH7UDS

&OLHQW����2EMHFW6SDFH��E

'LHJR

-DEORQVNL

-XOLH�)RQVHFD

/LQR�%XFKDQDQ

5HG�+RW�+DW

0DQXIDFWXULQJ

&RPI\�&DW

&RUSRUDWLRQ

$UW�/DUVVRQ

&RQFXUUHQF\�DQG�&RQIOLFWV
,I�HDFK�FOLHQW�GHDOV�ZLWK�D�QRQ�LQWHUVHFWLQJ�VXEVHW�RI�WKH�VHUYHUV�2EMHFW6SDFH�WKHQ�ZH�FDQ�KDYH�HDV\�DQG
³SHUIHFW´�FRQFXUUHQF\��FOLHQWV�FDQ�FDXVH�FKDQJHV�WR�WKHLU�2EMHFW6SDFH�UHSOLFDWHV�DQG�SURSDJDWH�WKHVH�WR�WKH
VHUYHU�ZLWKRXW�ZRUU\LQJ�DERXW�D�FRQIOLFW�ZLWK�DQRWKHU�FOLHQW���)RU�RXU�H[DPSOH��FKDQJHV�WR�³'LHJR
-DEORQVNL´�ZLOO�QRW�FRQIOLFW�ZLWK�FKDQJHV�WR�³/LQR�%XFKDQDQ´�

)RU�PRVW�DSSOLFDWLRQV�LW�LV�YHU\�XQOLNHO\�WKDW�FOLHQWV�ZLOO�DOZD\V�XVLQJ�QRQ�LQWHUVHFWLQJ�VXEVHWV���)RU�WKH
FDVHV�ZKHUH�WKH�2EMHFW6SDFHV�RQ�FOLHQWV�RYHUODS��WKHUH�PXVW�EH�VRPH�W\SH�RI�FRQFXUUHQF\�FRQWURO�EHWZHHQ
WKH�FOLHQWV�DQG�WKH�VHUYHU���&RQFXUUHQF\�FRQWUROV�FDQ�YDU\�RQ�JUDQXODULW\��YLVLELOLW\��SHVVLPLVP��IXQFWLRQDO
GHSHQGHQF\��DQG�PDQ\�RWKHU�D[HV���7KHUH�DUH�WRR�PDQ\�YDULDWLRQV�RI�FRQFXUUHQF\�FRQWURO�WR�EH�GLVFXVVHG
KHUH��EXW�,�ZLOO�LQFOXGH�D�FRXSOH�H[DPSOHV�

$SSURDFK��
$�FOLHQW�FDQ�³FKHFN�RXW´�D�FROOHFWLRQ�RI�REMHFWV�IURP�WKH�VHUYHU�DQG�QR�RWKHU�FOLHQW�FDQ�VHH�WKHVH�REMHFWV
XQWLO�WKH\�DUH�FKHFNHG�EDFN�LQ���)RU�RXU�H[DPSOH��FOLHQW���FDQ�FKHFN�RXW�&RPI\�&DW�DQG�DOO�LWV�HPSOR\HHV
DQG�SURMHFWV���7KHQ�FOLHQW���FRXOG�ZRUN�ZLWK�³5HG�+RW�+DW´�EXW�QRW�GR�DQ\WKLQJ�ZLWK�&RPI\�&DW���7KLV
DXWRPDWLFDOO\�FDXVHV�HDFK�FOLHQW�WR�KDYH�QRQ�LQWHUVHFWLQJ�VXEVHWV�
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$SSURDFK��
$�FOLHQW�FDQ�HLWKHU�UHDG�³FKHFN�RXW´�RU�ZULWH�³FKHFN�RXW´�REMHFWV�IURP�WKH�VHUYHU���7ZR�FOLHQWV�FDQ�FKHFN�
RXW�WKH�VDPH�REMHFW�DV�ORQJ�DV�WKH\�DUH�QRW�ERWK�WU\LQJ�WR�ZULWH�WR�LW���$OWHUQDWLYHO\�ZH�FDQ�SUHYHQW�GLUW\�
UHDGV�DV�ZHOO��D�FOLHQW�FDQ�RQO\�FKHFN�RXW�DQ�REMHFW�LI�WKHUH�DUH�QR�ZULWH�ORFNV�RQ�LW�DQG�FDQ�RQO\�ZULWH�ORFN
DQ�REMHFW�LI�QR�RWKHU�FOLHQW�KDV�FKHFNHG�LW�RXW�

$SSURDFK��
$�FOLHQW�FDQ�UHSOLFDWH�DQ\�REMHFW�IURP�WKH�VHUYHU�EXW�ZLOO�RQO\�EH�DEOH�WR�ZULWH�FKDQJHV�EDFN�WR�WKH�VHUYHU�LI
WKH�VHUYHU�REMHFW�KDV�QRW�FKDQJHG�VLQFH�WKH�FOLHQW�SURGXFHG�WKH�UHSOLFDWH���7KLV�LV�WKH�VWDQGDUG�RSWLPLVWLF
ORFNLQJ�

6XPPDU\
%HFDXVH�UHODWLRQDO�PDSSLQJ�LQWULQVLFDOO\�LQYROYHV�D�FOLHQW�VHUYHU�V\VWHP��ZH�QHHG�WR�EH�DEOH�WR�KDQGOH�WKH
LVVXHV�ZLWK�WKDW�V\VWHP���0RVW�RI�WKH�LVVXHV�KDYH�QRWKLQJ�WR�GR�ZLWK�UHODWLRQDO�PDSSLQJ�EXW�DUH�LQVWHDG
LQYROYHG�ZLWK�KDYLQJ�PXOWLSOH�2EMHFW6SDFHV�EHWZHHQ�D�6HUYHU�DQG�LWV�&OLHQW�DSSOLFDWLRQV���:H�QHHG�WR
UHFRJQL]H�WKDW�WKH�FOLHQW�REMHFWV�DUH�5HSOLFDWHV�RI�WKH�VHUYHU�REMHFWV��WKDW�WKH\�PXVW�NHHS�WUDFN�RI�WKH
,GHQWLW\.H\�RI�WKHLU�VHUYHU�REMHFW��DQG�WKDW�WKHUH�DUH�PDQ\�LVVXHV�DQG�DSSURDFKHV�IRU�KDQGOLQJ�FRQFXUUHQF\
EHWZHHQ�WKH�PXOWLSOH�FOLHQWV�
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&RQFOXVLRQ
:H�QRZ�KDYH�DOO�WKH�PDMRU�SLHFHV�QHHGHG�WR�GLVFXVV�DQG�DQDO\]H�REMHFW�UHODWLRQDO�PDSSLQJ���:H�KDYH
GLVFXVVHG�REMHFW�PRGHOLQJ�DQG�UHODWLRQDO�PRGHOLQJ���:H�LQWHJUDWHG�WKH�WZR�PRGHOV�LQWR�D�VLQJOH�REMHFW�
H[WHQGHG�UHODWLRQDO�PRGHO�DQG�GHVFULEHG�KRZ�WR�LPSOHPHQW�WKDW�PRGHO�RQ�FXUUHQW�UHODWLRQDO�GDWDEDVH
V\VWHPV���)LQDOO\�ZH�GLVFXVVHG�WKH�LVVXHV�ZLWK�FOLHQW�VHUYHU�REMHFW�PRGHOV�

1RW�DOO�REMHFW�UHODWLRQDO�PDSSLQJ�SURGXFWV�ZLOO�EH�DEOH�WR�VXSSRUW�WKH�FRPSOHWH�LQWHJUDWHG�PRGHO�DQG�DOO�WKH
FOLHQW�VHUYHU�FDSDELOLWLHV���6RPH�ZLOO�FKRRVH�D�SDUWLDO�DSSURDFK�RU�VLPSO\�QRW�FRQVLGHU�REMHFWV�DW�DOO���7KH
EHVW�DSSURDFK�IRU�PDSSLQJ�LV�XS�WR�HDFK�SURMHFW�DQG�SURGXFW�YHQGRU���,W�ZLOO�GHSHQG�RQ�KRZ�PXFK�RI�WKH
LQWHJUDWHG�PRGHO�WKH\�UHTXLUH��ZKHWKHU�WKH\�FDQ�LPSOHPHQW�DOO�WKH�QHHGHG�IXQFWLRQDOLW\��DQG�WKH�WLPH�	�FRVW
FRQVLGHUDWLRQV����7KH�IROORZLQJ�WDEOH�LGHQWLILHV�DQG�GHVFULEHV�OHYHOV�RI�REMHFW�UHODWLRQDO�PDSSLQJ
VRSKLVWLFDWLRQ�VWDUWLQJ�IURP�VLPSO\�XVLQJ�WKH�UHODWLRQDO�PRGHO�DQG�XS�WR�LPSOHPHQWLQJ�D�IXOO�REMHFW�PDSSLQJ
DV�GHVFULEHG�LQ�WKLV�GRFXPHQW���$W�WKH�HQG�LV�D�VKRUW�GHVFULSWLRQ�RI�WKH�IXQFWLRQDO�FDSDELOLWLHV�RI�DQ�DFWLYH
REMHFW�VHUYHU�

� 3XUH�5HODWLRQDO 8VH�UHODWLRQDO�GDWDEDVH�PRGHO�LQ�WKH�FOLHQW�DQG�WKH�VHUYHU���7KH�FOLHQW
8,�LV�RUJDQL]HG�DURXQG�URZV�DQG�WDEOHV�DQG�XVHV�WKH�VWDQGDUG�UHODWLRQDO
RSHUDWLRQV�WR�WDEOHV�DQG�URZV�

� /LJKW�2EMHFW�0DSSLQJ +DYH�VRPH�XVH�RI�REMHFWV�RQ�WKH�FOLHQW�DQG�WU\�WR�LVRODWH�PRVW�RI�WKH
DSSOLFDWLRQ�FRGH�IURP�WKH�VSHFLILFV�RI�64/��&RQYHUW�URZV�IURP�WKH
GDWDEDVH�LQWR�EDVLF�REMHFWV�RQ�WKH�FOLHQW���(QFDSVXODWH�KDUG�FRGHG�64/
FDOOV�ZLWKLQ�FHUWDLQ�FODVVHV�PHWKRGV�VR�PRVW�RI�WKH�DSSOLFDWLRQ�GRHV�QRW
KDYH�WR�EH�FRXSOHG�WR�WKHP�

� 0HGLXP�2EMHFW�0DSSLQJ 3ULPDULO\�XVH�REMHFWV�RQ�WKH�FOLHQW�DQG�ZULWH�WKH�HQWLUH�DSSOLFDWLRQ
EHKDYLRU�LQ�WHUPV�RI�WKHVH�REMHFWV���$SSOLFDWLRQ�PD\�KDYH�WR�PDQDJH
WUDQVDFWLRQV�RI�WKHVH�REMHFWV���)OH[LEO\�FRQYHUW�URZV�IURP�WKH�GDWDEDVH
LQWR�WKH�DSSURSULDWH�W\SH�RI�REMHFWV�DQG�PDLQWDLQ�LGHQWLW\�IRU�WKHVH
REMHFWV���0DQDJH�DVVRFLDWLRQV�EHWZHHQ�REMHFWV�RI�YDULDEOH�W\SHV���$OORZ
UHWULHYDO�TXHULHV�WR�EH�VSHFLILHG�LQ�REMHFW�PRGHO�WHUPV�DQG�WKHQ
FRQYHUWHG�WR�WKH�QHHGHG�64/�FDOOV���$OVR�DOORZ�VLPSOH�LGHQWLW\�EDVHG
UHWULHYDO�TXHULHV�WR�EH�DQVZHUHG�ORFDOO\��ZLWKRXW�WKH�GDWDEDVH�KLW��

� )XOO�2EMHFW�0DSSLQJ &RPSOHWHO\�XVH�REMHFWV�LQ�WKH�DSSOLFDWLRQ�FRGH���6LPLODU�WR�SUHYLRXV
OHYHO��EXW�DOORZ�YHU\�JHQHUDO�FODVV�GDWD�VWRUDJH�IRUPDWV��IRU�LQKHULWDQFH
DQG�FRPSRVLWLRQ���PDQDJH�UHSOLFDWH�YV��VHUYHU�VWDWH�GLIIHUHQFHV��DOORZ
TXHULHV�WR�EH�FRPSOHWHO\�H[HFXWHG�ORFDOO\�ZKHQ�SRVVLEOH��FRPELQH
PXOWLSOH�VLPSOH�REMHFW�TXHULHV�LQWR�D�VLQJOH��ODUJHU�GDWDEDVH�TXHULHV�

� 2EMHFW�6HUYHU 6HUYHU�LWVHOI�DOVR�XVHV�REMHFWV�WR�RUJDQL]H�ERWK�WKH�LQIRUPDWLRQ�DQG
EHKDYLRU��VR�UHWULHYDOV�DQG�XSGDWHV�FDQ�EH�FRPSOHWHO\�VSHFLILHG�LQ�WHUPV
RI�WKH�REMHFW�PRGHO�DQG�WKHQ�H[HFXWHG�RQ�HLWKHU�WKH�VHUYHU�RU�FOLHQW�DV
DSSURSULDWH��IRU�SURFHVVLQJ�SRZHU�YV��GDWD�PRYHPHQW��

&KRRVLQJ�D�WHFKQLTXH�WR�XVH�IURP�DPRQJ�WKHVH�OHYHOV�ZLOO�LPSDFW�SHUIRUPDQFH��FRVW��VFDODELOLW\��DSSOLFDWLRQ
EHKDYLRU��GHYHORSPHQW�WLPH��DQG�PDLQWHQDQFH���1R�WHFKQLTXH�LV�WKH�EHVW�DW�DOO�WKH�FULWHULD���0RUH
VRSKLVWLFDWHG�WHFKQLTXHV�DUH�QRW�DSSURSULDWH�IRU�DOO�DSSOLFDWLRQV�DQG�PDQ\�DSSOLFDWLRQV�ZRUN�MXVW�ILQH�ZLWK�D
SXUHO\�UHODWLRQDO�PRGHO���2WKHU�DSSOLFDWLRQV�ZLOO�JURZ�WR�D�VL]H�DQG�FRPSOH[LW\�WKDW�LV�HDVLHU�WR�PDQDJH
XVLQJ�REMHFW�PRGHOV��DQG�ZLOO�KDYH�WR�GHFLGH�ZKLFK�WHFKQLTXH�DQG�SURGXFWV�ZLOO�EHVW�VHUYH�WKHLU�QHHGV�
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6WDQGDUG�'HILQLWLRQV
7KLV�VHFWLRQ�FROOHFWV�GHILQLWLRQV�RI�WHUPV�QHHGHG�IRU�JHQHUDO�2EMHFW�5HODWLRQDO�PDSSLQJ�

2EMHFW $Q�LGHQWLILDEOH��HQFDSVXODWHG�HQWLW\�WKDW�LV�LQWHUDFWHG�ZLWK�E\�VHQGLQJ�PHVVDJHV�
2EMHFWV�KDYH�EHKDYLRU��VWDWH��DQG�LGHQWLW\��EXW�VHH�9DOXH2EMHFW�IRU�D�YDULDWLRQ��

7\SH 6SHFLILHV�WKH�SXEOLF�EHKDYLRU�DQG�D�FRQFHSWXDO�JURXSLQJ�IRU�REMHFWV�WKDW�DUH�PHPEHUV
RI�WKH�7\SH

3URWRFRO 6SHFLILHV�D�FROOHFWLRQ�RI�PHWKRGV�WKDW�WRJHWKHU�SURYLGH�D�KLJKHU�OHYHO�LQWHUIDFH�WR�DQ
REMHFW���$Q�REMHFW�FDQ�EH�D�7\SH��DQ�REMHFW�FDQ�VXSSRUW�D�3URWRFRO��DQG�D�7\SH�FDQ
VSHFLI\�VXSSRUW�IRU�D�3URWRFRO�

&ODVV 'HVFULEHV�WKH�W\SHV�DQG�WKH�LPSOHPHQWDWLRQ�IRU�D�VHW�RI�REMHFWV�

)DFWRU\ $Q�REMHFW�WKDW�FDQ�FUHDWH�RWKHU�REMHFWV�

,GHQWLW\ 7KH�DELOLW\�WR�WHOO�DQ�REMHFW�DSDUW�IURP�DQRWKHU�REMHFW�LQGHSHQGHQWO\�RI�ZKHWKHU�WKHLU
W\SH�DQG�VWDWH�LV�HTXDO�

,PPXWDEOH &DQ�QRW�EH�FKDQJHG�DIWHU�EHLQJ�FUHDWHG�

9DOXH2EMHFW $Q�REMHFW�WKDW�GRHV�QRW�KDYH�LGHQWLW\�LQGHSHQGHQW�RI�LWV�YDOXH���$�9DOXH2EMHFW�LV
LPPXWDEOH�DQG�VKRXOG�EH�FRQVLGHUHG�LGHQWLFDO�WR�DQ\WKLQJ�WKDW�LW�LV�HTXDO�WR�
3ULPLWLYH�GDWD�W\SHV�LQ�6PDOOWDON��PRVW�QXPEHUV��6\PEROV��DUH�9DOXH2EMHFWV��-DYD
6WULQJV�DUH�YHU\�FORVH�WR�9DOXH2EMHFWV�H[FHSW�WKH\�DUH�QRW�JXDUDQWHHG�WR�EH
LGHQWLFDO�IRU�WKH�VDPH�YDOXH��WKH\�ZRXOG�EH�LI�WKH\�GLG�DQ�DXWRPDWLF�³LQWHUQ��´��
-DYD�SULPLWLYH�W\SHV�DUH�QRW�2EMHFWV�

$WWULEXWH $�SXEOLF�SURSHUW\�RI�DQ�REMHFW�WKDW�VKRZV�WKH�VWDWH�RI�WKH�REMHFW���)UHTXHQWO\�WKHUH�LV�D
PLQLPDO�FROOHFWLRQ�RI�DWWULEXWHV�WKDW�XQLTXHO\�GHWHUPLQH�WKH�VWDWH�RI�WKH�REMHFW�

%DVLF$WWULEXWH $Q�DWWULEXWH�WKDW�WDNHV�LWV�YDOXH�IURP�9DOXH2EMHFWV���7KLV�LV�DV�RSSRVHG�WR�DVVRFLDWLRQV
ZKLFK�FRQQHFW�WZR�RU�PRUH�REMHFWV�ZLWK�LGHQWLW\�

$VVRFLDWLRQ $�GHILQHG�UHODWLRQVKLS�EHWZHHQ�WZR�REMHFWV�ZLWK�LGHQWLW\�

,QVWDQFH�9DULDEOH $�SULYDWH�LPSOHPHQWDWLRQ�WR�UHPHPEHU�SDUW�RI�DQ�REMHFW
V�VWDWH�

2EMHFW6KDGRZ 7KH�LQIRUPDWLRQ�QHHGHG�WR�VHH�WKDW�DQ�REMHFW�H[LVWV�ZLWKRXW�DQ\�WUXH�UHSUHVHQWDWLRQ�RI
WKH�UHDO�REMHFW���5HODWLRQDO�GDWDEDVHV�FRXOG�EH�FRQVLGHUHG�WR�ZRUN�ZLWK
2EMHFW6KDGRZV��WKH\�UHFRUG�WKH�LQIRUPDWLRQ�DERXW�DQ�REMHFW�EXW�QHYHU�KDYH�D�UHDO
REMHFW�WR�LQWHUDFW�ZLWK�

3UR[\ $Q�REMHFW�WKDW�VWDQGV�LQ�IRU�DQRWKHU�REMHFW��WKH�5HDO2EMHFW��DQG�PDQDJHV�WKH�FOLHQW
LQWHUDFWLRQ�ZLWK�WKH�5HDO2EMHFW�

)RUZDUGHU $�SUR[\�ZKLFK�LPPHGLDWHO\�IRUZDUGV�PHVVDJHV��SRVVLEO\�RYHU�SURFHVV�DQG�PDFKLQH
ERXQGDULHV��WR�WKH�5HDO6XEMHFW�

5HSOLFDWH $�SUR[\�ZKLFK�KROGV�ORFDO�VWDWH�DQG�SHUIRUPV�ORFDO�RSHUDWLRQV�ZKLFK�DUH�ODWHU
SURSDJDWHG�WR�WKH�5HDO6XEMHFW
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6WXE $�SUR[\�ZKLFK�DFWV�DV�D�SODFHKROGHU�IRU�WKH�5HDO2EMHFW�DQG�PXVW�EHFRPH�DQRWKHU�W\SH
RI�SUR[\��IRU�H[DPSOH��IRUZDUGHU�RU�UHSOLFDWH��ZKHQ�LQWHUDFWHG�ZLWK�E\�D�FOLHQW�

5HDO,GHQWLW\ 7KH�LGHQWLW\�RI�WKH�5HDO2EMHFW�WKDW�D�SUR[\�UHSUHVHQWV�LQVWHDG�RI�WKH�SUR[\¶V
LQGHSHQGHQW�LGHQWLW\���)RU�SUR[LHV�ZH�DUH�UDUHO\�LQWHUHVWHG�LQ�WKHLU�RZQ�LGHQWLW\��ZH
MXVW�ZDQW�WR�NQRZ�WKH�LGHQWLW\�RI�WKH�5HDO2EMHFW�RQ�WKH�VHUYHU�

,GHQWLW\.H\ $�YDOXH�WKDW�GHILQHV�WKH�5HDO,GHQWLW\�RI�D�3UR[\�

%LQGLQJ $VVRFLDWLQJ�D�FOLHQW�REMHFW�WR�D�GDWDEDVH�REMHFW��ZKLFK�WXUQV�WKH�FOLHQW�REMHFW�LQWR�D
3UR[\

%XLOGHU %XLOGV�XS�DQRWKHU�REMHFW�WKDW�FDQ�ODWHU�EH�H[WUDFWHG

:ULWHU :ULWHV�LQIRUPDWLRQ�GLUHFWO\�WR�DQRWKHU�REMHFW��XVXDOO\�DQRWKHU�ZULWHU�RU�D�6WUHDP�

5HDGHU 5HDGV�LQIRUPDWLRQ�IURP�DQRWKHU�REMHFW��DQRWKHU�5HDGHU�RU�D�6WUHDP�

6WUHDP $EOH�WR�VHTXHQWLDOO\�UHWULHYH�RU�VWRUH�LQIRUPDWLRQ
�
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5HIHUHQFHV
�%RRFK��� *UDG\�%RRFK��2EMHFW�2ULHQWHG�$QDO\VLV�DQG�'HVLJQ�ZLWK�$SSOLFDWLRQV�

%HQMDPLQ�&XPPLQJV��5HGZRRG�&LW\��&$�������

%URZQ�: .\OH�%URZQ�DQG�%UXFH�*��:KLWHQDFN���³&URVVLQJ�&KDVPV��$�3DWWHUQ�/DQJXDJH�IRU
2EMHFW�5'%06�,QWHJUDWLRQ´��KWWS���ZZZ�NVFFDU\�FRP�25'%-UQO�KWP

&DWWHOO���� 5�*�*��&DWWHOO��(GLWRU���7KH�2EMHFW�'DWDEDVH�6WDQGDUG��2'0*�����5HOHDVH�������0RUJDQ
.DXIPDQQ��6DQ�)UDQFLVFR�������

&RGG��� (�)��&RGG��7KH�5HODWLRQDO�0RGHO�IRU�'DWDEDVH�0DQDJHPHQW��9HUVLRQ�����$GGLVRQ�
:HVOH\��5HDGLQJ��0$������

'DWH��� &�-��'DWH���$Q�,QWURGXFWLRQ�WR�'DWDEDVH�6\VWHPV���$GGLVRQ�:HVOH\��5HDGLQJ��0$�������

'DWH���E &�-��'DWH���5HODWLRQDO�'DWDEDVH�:ULWLQJV��������������$GGLVRQ�:HVOH\��5HDGLQJ��0$�
�����

)LUHVPLWK�(��� 'RQDOG�)LUHVPLWK��(GZDUG�(\NKROW��'LFWLRQDU\�RI�2EMHFW�7HFKQRORJ\��7KH�'HILQLWLYH
'HVN�5HIHUHQFH��6,*6�%RRNV��,QF���1HZ�<RUN��1<�������

.LORY�5��� +DLP�.LORY�DQG�-DPHV�5RVV��,QIRUPDWLRQ�0RGHOLQJ��$Q�2EMHFW�2ULHQWHG�$SSURDFK�
3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1-�������
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