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7KH�6FKHPDWURQ
&RS\ULJKW��&�������5LFN�-HOOLIIH



,QIRUPDWLRQ�LV�0ROHFXODU�
:KHQ�RQH�DWRP�RI�LQIRUPDWLRQ�

UHTXLUHV�DQRWKHU�SLHFH�WR�JLYH�LW�PHDQLQJ��
ZH�VD\�WKHUH�LV�FRKHVLRQ�EHWZHHQ�WKHVH�DWRPV�

)RU�H[DPSOH��WR�NQRZ�VRPH�VL]H�LQIRUPDWLRQ��
ZH�QHHG�VRPH�QXPEHU�DQG�VRPH�XQLW�RI�PHDVXUHPHQW�



'DWD�LV�6WUXFWXUDO�
:KHQ�ZH�UHSUHVHQW�LQIRUPDWLRQ�DV�GDWD�

LQ�D�FRPSXWHU��ZH�FUHDWH�VWUXFWXUHV�WR�UHSUHVHQW�LW��
7KHVH�VWUXFWXUHV�FRXSOH�GDWD�WRJHWKHU�LQ�YDULRXV�ZD\V��

)RU�H[DPSOH��
LQ�DQ�;0/�GRFXPHQW��

WZR�DWRPV�RI�GDWD�PD\�EH�FRXSOHG�
DV�DQ�HOHPHQW�ZLWK�DQ�DWWULEXWH��

RU�DV�WZR�HOHPHQWV�XQGHU�WKH�VDPH�SDUHQW�HOHPHQW��
RU�DV�SDUHQW�DQG�FKLOG�HOHPHQWV�



'DWD�6WXFWXUHV�DUH�0RGHOV
7KH�ZD\�WKDW�GDWD�LV�FRXSOHG�PD\�QRW�UHIOHFW�WKH�DFWXDO�FRKHVLRQ�RI�WKH
LQIRUPDWLRQ��

)RU� H[DPSOH�� LQ� D� UHODWLRQDO� GDWDEDVH� GDWD�PXVW� EH� SXW� LQ� WDEOHV�� LQ
ZHOOïIRUPHG� ;0/� GDWD� PXVW� ILW� LQWR� WUHHV�� 7KLV� LV� XVHIXO�� EHFDXVH
DGRSWLQJ�DQ�DSSURSULDWH�PRGHOLQJ�GLVFLSOLQH�PD\�KDYH�QLFH�LPSOHPHQï
WDWLRQ�SURSHUWLHV�

%XW� ZH� DUH� QR� ORQJHU� UHSUHVHQWLQJ� WKH� LQIRUPDWLRQ�� ZH� DUH� WU\LQJ� WR
PRGHO�LW�ZLWKLQ�WKH�FRQVWUDLQWV�RI�WKH�WRROV�ZH�DUH�XVLQJ��



.LQGV�RI�&RKHVLRQ
� 6WURQJ�FRKHVLRQ�LV�ZKHUH�RQH�SLHFH�RI�LQIRUPDWLRQ�LV�QHFHVVDU\�IRU�

DQRWKHU�WR�EH�XVHIXO�
� :HDN�FRKHVLRQ�LV�ZKHUH�RQH�SLHFH�RI�LQIRUPDWLRQ�PD\�UHODWH�WR�RQRï

WKHU��EXW�LW�LV�QRW�QHFHVVDU\�
� 1HXWUDO�FRKHVLRQ�LV�ZKHUH�RQH�SLHFH�RI�LQIRUPDWLRQ�GRHV�QRW�HIIHFW�

DQRWKHU�
� 5HSXOVLRQ�LV�ZKHUH�RQH�SLHFH�RI�LQIRUPDWLRQ�GLPLQLVKHV�WKH�XVHIXOï

QHVV�RI�DQRWKHU�
1RWH�WKDW�FRKHVLRQ�PD\�EH�HTXDOO\�VWURQJ�LQ�ERWK�GLUHFWLRQV�



.LQGV�RI�&RXSOLQJ
� 6WURQJ�FRXSOLQJ�LV�ZKHUH�RQH�SLHFH�RI�GDWD�LV�VWUXFWXUDOO\�WLHG�WR�

DQRWKHU�
� :HDN�FRXSOLQJ�LV�ZKHUH�RQH�SLHFH�RI�GDWD�PD\�EH�VWUXFWXUDOO\�WLHG�WR�

DQRWKHU�
� 5HMHFWLRQ�LV�ZKHUH�RQH�SLHFH�RI�GDWD�PXVW�QRW�EH�FRXSOHG�WR�DQRWKHU�



:KDW�LV�D�6WUXFWXUDO�
6FKHPD"
$�VWUXFWXUDO�VFKHPD�
LV�DQ�DWWHPSW�WR�PRGHO�

WKH�NLQGV�RI�LQIRUPDWLRQ�FRKHVLRQ�XVLQJ�
WKH�NLQGV�RI�GDWD�FRXSOLQJ�DYDLODEOH�LQ

�D�SDUWLFXODU�SDUDGLJP�



'7'V
$�'7'�XVHV�WKH�SDUDGLJP�RI�D�UHJXODU�JUDPPDU��

7KH�NLQGV�RI�FRXSOLQJ�DYDLODEOH�DUH�

� SDUHQWï!FKLOG��VWURQJ�FRXSOLQJ��D�UHTXLUHG�VXEHOHPHQW�
� SDUHQWï!FKLOG�ZHDN�FRXSOLQJ��DQ�RSWLRQDO�VXEHOHPHQW�RU�JURXS��DQ�HOHPHQW�

GHFODUHG�$1<�LV�D�VKRUWKDQG�IRU�ZHDN�FRXSOLQJ�WR�DOO�RWKHU�HOHPHQWV�LQ�WKH�
VFKHPD�

� VLEOLQJï!QH[W�VLEOLQJ�VWURQJ�FRXSOLQJ��LQ�WKH�FRQWH[W�RI�D�SDUWLFXODU�JURXS�LQ�D�
SDUWLFXODU�SDUHQW��VHTXHQFHV�

� VLEOLQJï!VLEOLQJ�UHMHFWLRQ�WKRXJK�DOWHUQDWLYHV��L�H���_��ZKHQ�QRW�GLUHFWO\�LQVLGH�D�
JURXS�ZLWK�D��RU����

� VLEOLQJï!QH[W�VLEOLQJ�ZHDN�FRXSOLQJ��LQ�WKH�FRQWH[W�RI�D�SDUWLFXODU�JURXS�LQ�D�SDUï
WLFXODU�SDUHQW��UHSHWLWLRQ�

� SDUHQWï!FKLOG�UHMHFWLRQ��DQ�HOHPHQW�GHFODUHG�(037<�UHMHFWV�DOO�RWKHU�HOHPHQWV�



/LPLWV�WR�*UDPPDUV
$OO� NLQGV� RI� LQIRUPDWLRQ� FRKHVLRQ� PXVW� EH� UHSUHVHQWHG� WKURXJK� WKHVH� DYDLODEOH
NLQGV�RI�GDWD�FRXSOLQJV��

$�VWURQJ�FRKHVLRQ�EHWZHHQ�WZR�SLHFHV�RI�LQIRUPDWLRQ�WKDW�DUH�PRGHOHG�DV�JUDQGSDUï
HQW�DQG�JUDQGFKLOG�HOHPHQWV�UHTXLUHV�JUDQGSDUHQWï!JUDQGKLOG�FRXSOLQJ��,Q�'7'V�
WKLV�PXVW�EH�H[SUHVVHG�WKURXJK�D�VWURQJ�SDUHQWï!FKLOG�FRXSOLQJ�RI�IURP�WKH�JUDQGï
SDUHQW��DQG�WKHQ�D�VWURQJ�SDUHQWï!FKLOG�FRXSOLQJ�WR�WKH�FKLOG�

,Q�SDUWLFXODU��UHMHFWLRQ�DQG�QHXWUDO�FRXSOLQJ�DUH�RQO\�PRGHO�LPSOLFLWO\��DV�WKH�UHVXOW
RI�PRGHOLQJ�VWURQJ�DQG�ZHDN�SDUHQWï!FKLOG�FRXSOLQJ��



7UHH�3DWWHUQV
7KH�6FKHPDWURQ�XVHV�WKH�SDUDGLJP�RI�WUHHïSDWWHUQV��7KHVH�FDQ�PRGHO�

� [ï![�VWURQJ�FRXSOLQJ��LQ�WKH�FRQWH[W�RI�D�SDWWHUQ��WKH�DVVVHUW�VWDWHPHQW��
� [ï![�UHMHFWLRQ��LQ�WKH�FRQWH[W�RI�D�SDWWHUQ��WKH�UHSRUW�VWDWHPHQW�
ZKHUH�[ï![� FDQ� LQFOXGH�DQ\�UHODWLRQVKLS�H[SUHVVLEOH�E\�VWDUWLQJ� IURP�D� ORFDWLRQ
JLYHQ�E\�DQ�;3DWK�SDWK�LQ�D�GRFXPHQW�DQG�HYDOXDWLQJ�DQ�;3DWK�H[SUHVVLRQ�IURP�WKDW
ORFDWLRQ��7KLV�LQFOXGHV�DQFHVWRUï!GHVFHQGHQW��FRXVLQï!FRXVLQ���DQG�HYHQ�JUDSK�UHODï
WLRQVKLSV�H[SUHVVHG�XVLQJ�,'V�RU�NH\V�



*UDPPDUV�YHUVXV�
7KH�6FKHPDWURQ

� 7UHHïSDWWHUQV�DOORZ�PRUH�RQHïWRïRQH�UHODWLRQVKLSV�RI�GDWD�FRXSOLQJ�WR�EH�
GLUHFWO\�VSHFLILHG��LQ�WXUQ�WKLV�PHDQV�WKDW�PRUH�NLQGV�RI�LQIRUPDWLRQ�FRKHVLRQ�
FDQ�EH�GLUHFWO\�PRGHOOHG�

� *UDPPDUV�DOORZ��WKURXJK�WKH�JURXSLQJ�PHFKDQLVP��PRUH�NLQGV�RI�FRPSOH[�OLQï
HDU�SDWWHUQV�WR�EH�VSHFLILHG�

� *UDPPDUV�FDQQRW�H[SUHVV�DQ\�UHODWLRQVKLSV�WKDW�FDQQRW�EH�UHGXFHG�WR�FKDLQV�RI�
SDUHQWïFKLOG�RU�VLEOLQJï!QH[W6LEOLQJ�UHODWLRQV�

6R�ZH�FDQ�VD\�WKDW�D�JUDPPDU�EDVHG�V\VWHP�LV�PDLQO\�LQWHUHVWHG�LQ�GHILQLQJ�DQ�HOHï
PHQW�DQG�WKH�WKLQJV�WKDW�LW�FDQ�FRQWDLQ��WKH�VXEMHFW�LV�WKH�HOHPHQW�DQG�WKH�YRFDEXï
ODU\�LV�WKH�FRQWHQW�PRGHO��JURXSV��RSWLRQDOLW\��UHSLWLWLRQ��

$�6FKHPDWURQ� VFKHPD� LV� LQWHUHVWHG� LQ�KRZ�DQ�HOHPHQW� ILWV� LQWR�D�SDWWHUQ��ZKLFK
PD\� LQFOXGH�FRXSOLQJ�RU� UHMHFWLRQ�IURP�DQ\�RWKHU�SDUW�RI� WKH�GDWD� VWUXFWXUH�� WKH
VXEMHFW�LV�WKH�SDWWHUQ�DQG�WKH�YRFDEXODU\�LV�WKH�SDWK��DQG�WKH�H[SUHVVLRQ�



&RQYHUWLQJ�D�'7'�WR�D�
6FKHPDWURQ�6FKHPD

)LUVW��FUHDWH�D�OLVW�RI�DOO�HOHPHQW�W\SHV�XVHG�LQ�WKH�'7'�

7KHQ�IRU�HDFK�HOHPHQW�W\SH�LQ�WKH�'7'��

� FUHDWH�D�VLQJOH�UXOH�LQ�\RXU�6FKHPDWURQ�VFKHPD�
� DGG�DQ�DVVHUW�VWDWHPHQW�IRU�HDFK�UHTXLUHG�HOHPHQW�W\SH�LQ�WKH�FRQWHQW�PRGHO�

DQG�HDFK�UHTXLUHG�HOHPHQW��WKLV�MXVW�WHVWV�WKH�FKLOG�D[LV�
� LI�WKH�HOHPHQW�LV�(037<�RU�RQO\���3&'$7$���JHQHUDWH�D�UHSRUW�HOHPHQW�WKDW�

WHVWV�LV�WKHUH�LV�DQ\�HOHPHQW�FRQWHQW�
� IRU�HDFK�HOHPHQW�W\SH�LQ�WKH�FRQWHQW�PRGHO�DGG�WKH�QDPH�RI�WKH�SDUHQW�HOHPHQW�

WR�D�OLVW�RI�DOORZHG�SDUHQWV��
� DGG�D�UHSRUW�VWDWHPHQW�WKDW�WHVWV�WKH�SDUHQW�D[LV�IRU�DQ\�HOHPHQW�WKDW�LV�LQ�WKH�

OLVW�RI�DOO�HOHPHQWV�EXW�LV�QRW�LQ�WKH�OLVW�RI�DOORZHG�SDUHQWV�
7KH�HIIHFW�LV�WKDW�ZH�WHVW�IRU�DOO�VWURQJO\�FRXSOHG�FKLOGUHQ�DQG�DOO�UHMHFWHG�SDUHQWV
DQG� DOO� H[SOLFLW\� UHMHFWHG� FKLOGUHQ�� �1RWH� WKDW� WKLV� SURFHGXUH� FDQ� EH� SHUIRUPHG
DXWRPDWLFDOO\��



,PSURYLQJ�WKH�&RQYHUVLRQ
7KHUH�DUH�VHYHUDO�VLPSOH�LPSURYHPHQWV�WKDW�FDQ�EH�PDGH�

� NHHS�WUDFN�LI�WKHUH�LV�D�IL[HG�QXPEHU�RU�UDQJH�RI�RFFXUUHQFHV�RI�DQ�HOHPHQW�W\SH�
LQ�D�FRQWHQW�PRGHO��DQG�PDNH�D�WHVW�IRU�WKLV�

� FUHDWH�DVVHUW�VWDWHPHQWV�WHVWLQJ�WKH�HOHPHQW�W\SH�DJDLQVW�D�IL[HG�SRVLWLRQ��IRU�
HDFK�UHTXLUHG�DQG�QRQïUHSHDWLQJ�HOHPHQWV�LQ�WKH�FRQWHQW�PRGHO�LQ�WKH�'7'��
VWDUWLQJ�IURP�WKH�VWDUW�DQG�HQGLQJ�ZKHQ�VRPH�UHSHDWLQJ�RU�RSWLRQDO�HOHPHQW�
W\SH�RFFXUV�

� NHHS�WUDFN�RI�HDFK�HOHPHQW�W\SH�WKDW�FDQ�SRVVLEO\�IROORZ�DQRWKHU�HOHPHQW�W\SH�
LQ�WKH�FRQWHQW�PRGHO��DQG�PDNH�DVVHUW�VWDWHPHQWV��WKLV�ZLOO�KDYH�WR�EH�LQ�D�VHSDï
UDWH�SDWWHUQ��WKH�FRQWH[W�RI�HDFK�UXOH�PXVW�VSHFLI\�WKH�SDUHQW�FKLOG�ZKHUH�WKH�
SDUHQW�LV�WKH�HOHPHQW�W\SH�EHLQJ�GHILQHG�DQG�WKH�FKLOG�LV�WKH�HOHPHQW�WKDW�PD\�
EH�IROORZHGïïWKHUH�ZRXOG�EH�RQH�DVVHUW�VWDWHPHQW�WHVWLQJ�DOO�SRVVLEOH�QH[W�VLEï
OLQJV�



5HVXOW
7KH�ILUVW�FRQYHUVLRQ�LQ�HIIHFW�JLYHV�XV�WKH�HTXLYDOHQW�RI�D�ZHDNHU�YDOLGDWLRQ�RI�WKH
'7'·V�FRQWHQW�PRGHOV��,W�LV�WKH�VDPH�DV�GLVDOORZLQJ�JURXSV�DQG�UHSODFLQJ�"�ZLWK��
DGGLQJ���HYHU\ZKHUH�HOVH��DQG�UHSODFLQJ���ZLWK�6*0/·V�	��1RWH�KRZHYHU�WKDW�ZH
KDYH�JDLQHG�RSHQQHVV��DQ�HOHPHQW�IURP�RXWVLGH�WKH�'7'�ZLOO�QRW�JHQHUDWH�DQ�HUURU�
H[FHSW�LQ�DQ�(037<�HOHPHQW�RU�RQH�ZLWK�GDWD�FRQWHQW�RQO\�

7KH�LPSURYHPHQWV�JLYHV�XV�PXFK�PRUH�RI�WKH�SRZHU�RI�UHJXODU�JUDPPDUV��UHPHPï
EHULQJ�WKDW�FRQWHQW�PRGHOV�IRU�;0/�WHQG�WR�QRW�KDYH�FRPSOH[�VHTXHQFH�UHTXLUHï
PHQWV��WKH�UXOHV�DERXW�ZKHQ��3&'$7$�FDQ�EH�XVHG�DQG�WKH�ODFN�RI�WKH�	�LQGLFDWRU
DUH�GLVLQFHQWLYHV�IRU�LQWULFDWH�FRQWHQW�PRGHOV�FRPSDUHG�WR�6*0/�

�7KHVH�VWHSV�FDQ�DOVR�EH�DXWRPDWHG��



)LQDOO\
$V�D� ODVW� VWHS��\RX�FDQ�DGG�E\�KDQG�WKH�NLQG�RI� LQIRUPDWLRQ� WKDW�D�'7'�FDQQRW
H[SUHVV��QRWDEO\�ZKLFK�HOHPHQWV�DUH�DOORZHG�WR�EH�DW�WKH�URRW�RI�D�GRFXPHQW��ZKLFK
HOHPHQWV� VKRXOG�QRW� FRQWDLQ� WKHPVHOYHV� �6*0/�JOREDO�H[FOXVLRQV��� � ,I� WKH�'7'
ZDV�DQ�6*0/�'7'��PDQ\�JOREDO�LQFOXVLRQV�FDQ�EH�PRGHOHG�E\�DVVHUWLQJ�D�UHMHFï
WLRQ�RQ�WKH�HOHPHQW�LI�WKH�UHTXLUHG�DQFHVWRU�LV�QRW�SUHVHQW��<RX�PD\�ILQG�WKDW�PDQ\
RI�WKHVH�'7'ïGHULYHG�UXOHV�KLGH�PRUH�H[SUHVVLYH�SDWWHUQV�

$�6FKHPDWURQ�VFKHPD�LV�EDVHG�RQ�D�GLIIHUHQW�SDUDGLJP�WKDQ�JUDPPDUV��HDFK�LV�XVHï
IXO��EXW�HDFK�FDQ�RQO\�LQFRPSOHWHO\�VLPXODWH�WKH�RWKHU��)RU�WKH�VLPSOHVW�GDWD��GDWDï
EDVH� UHFRUGV� ZLWK� IL[HG� VWUXFWXUHV�� WKLV� GDWD� RQO\� UHTXLUHV� VWURQJ� SDUHQWï!FKLOG
FRXSOLQJ��ERWK�JUDPPDUV�DQG�6FKHPDWURQ�VFKHPDV�ZLOO�EH�HTXDOO\�SRZHUIXO�

7KH�DLP�RI�D�VWUXFWXUDO�VFKHPD�LV�WR�PRGHO�LQIRUPDWLRQ�FRKHVLRQ�LQ�WKH�GDWD�FRXï
SOLQJ��:KLOH� WKHUH� LV�D� ORW�RYHU�RYHUODS��ERWK�JUDPPDUV�DQG�WUHHïSDWWHUQ�VFKHPD
ODQJXDJHV� H[FHOO� DW� GLIIHUHQW� VWUXFWXUHV�� ,V� LW� SRVVLEOH� WKDW� LQ� WKH� ZRUOG� RI
QDPHVSDFH�� RSHQ� FRQWHQW� PRGHOV� DQG� GDWD� LVODQGV�� WKH� WUHHïJUDPPDU� PD\� EH� D
PRUH�XVHIXO�SDUDGLJP�WKDQ�WKH�UHJXDOU�JUDPPDU"


