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$EVWUDFW��7KH�&,'2&�&50�LV�WKH�ILUVW�RQWRORJ\�GHVLJQHG�WR�PHGLDWH�FRQWHQWV�
LQ�WKH�DUHD�RI�PDWHULDO�FXOWXUDO�KHULWDJH�DQG�EH\RQG��ZKLFK�KDV�EHHQ�VXEPLWWHG�
WR� ,62�DV�SURSRVDO�IRU�DQ�LQWHUQDWLRQDO�VWDQGDUG��7KH�$0,&2�GDWD�GLFWLRQDU\�
YHUVLRQ�����FDQ�EH�UHJDUGHG�DV�D�FKDUDFWHULVWLF��PDWXUH�H[DPSOH�RI�HQFRGLQJ�DUW�
PXVHXP� LQIRUPDWLRQ��7KLV� UHSRUW�GHVFULEHV� WKH�VHPDQWLF�PDSSLQJ�RI�$0,&2�
GDWD� HOHPHQWV� WR� WKH� &,'2&� &50� DQG� LWV� ODWHVW� H[WHQVLRQ�� 7KLV� ZRUN�
UHSUHVHQWV� D� SURRI� RI� FRQFHSW� IRU� WKH� IXQFWLRQDOLW\� WKH� &,'2&� &50� LV�
GHVLJQHG�IRU��
�
.H\ZRUGV��2QWRORJ\��PHWDGDWD��GDWD�VWUXFWXUH�PDSSLQJ��&,'2&�&50�

�
�

���,QWURGXFWLRQ�
7KH�&,'2&�&RQFHSWXDO�5HIHUHQFH�0RGHO��VHH�>&50����@��>&50����@��>'RHUU��@���LQ�WKH�IROORZLQJ�RQO\�
UHIHUUHG� DV� ³&50´�� LV� RXWFRPH� RI� DQ� HIIRUW� RI� WKH� 'RFXPHQWDWLRQ� 6WDQGDUGV� *URXS� RI� WKH� &,'2&�
&RPPLWWHH��VHH�³KWWS���ZZZ�FLGRF�LFRP�RUJ��KWWS���FLGRF�LFV�IRUWK�JU´��RI��,&20��WKH�,QWHUQDWLRQDO�&RXQFLO�
RI� 0XVHXPV� EHJLQQLQJ� LQ� ������ ,W� LV� D� GRPDLQ� RQWRORJ\� IRUPXODWHG� LQ� WKH� IRUP� RI� DQ� REMHFW�RULHQWHG�
VHPDQWLF�PRGHO�DLPLQJ�WR�VROYH�WKH�SUREOHP�RI�VHPDQWLF�LQWHURSHUDELOLW\�EHWZHHQ�PXVHXP�GDWD�RI�YDULRXV�
NLQGV�DQG�WKHLU� UHODWLRQV�WR�DUFKLYH�DQG� OLEUDU\�PDWHULDO��,W�KDV�EHHQ�DFFHSWHG�E\�,62�7&����6&��DV�ZRUN�
LWHP�LQ�6HSWHPEHU������>&50����@��
�
$IWHU�WKH�PRGHO�KDV�IRXQG�D�VWDEOH�IRUP�LQ�������DQG�ZDV�DFFHSWHG�E\�&,'2&�RQ�WKH�&,'2&�&RQIHUHQFH�LQ�
0HOERXUQH�LQ�WKLV�\HDU��WKH�*URXS�GHFLGHG�WKDW�WKH�PRGHO�KDV�WR�XQGHUJR�D�VHULHV�RI�SUDFWLFH�WHVW�LQ�RUGHU�WR�
YHULI\�LWV�XWLOLW\�DQG�FRPSOHWHQHVV�LQ�D�VR�FDOOHG�³&RUUHODWLRQ�7HVW�3URMHFW´��3DUWLFXODU�LPSRUWDQFH�ZDV�VHHQ�
LQ�WKH�GHPRQVWUDWLRQ� WKDW�DQG�KRZ�WKH�&50�LV�DEOH�WKH�PHGLDWH�EHWZHHQ�FXUUHQW�UHOHYDQW�VWDQGDUGV�RI�WKH�
GRPDLQ��WKDW�DUH�UHJDUGHG�UHOHYDQW�WR�WKH�VFRSH�VHW�IRU�WKH�&50��7KLV�LV�GRQH�YLD�VHWV�RI�PDSSLQJ�UXOHV��WKDW�
GHILQH�KRZ�WR�WUDQVIRUP�GHVFULSWLRQV�JLYHQ�LQ�WKH�VWUXFWXUHV�RI�RQH�VWDQGDUG�LQWR�DQ�HTXLYDOHQW�GHVFULSWLRQ�LQ�
WKH�&50�ZLWK�WKH�VDPH�LQWHQGHG�PHDQLQJ���
�
7KH� $UW� 0XVHXP� ,PDJH� &RQVRUWLXP� �$0,&2�� KWWS���DPLFR�RUJ�� LV� D� QRW�IRU�SURILW� RUJDQL]DWLRQ� RI�
LQVWLWXWLRQV� ZLWK� FROOHFWLRQV� RI� DUW�� FROODERUDWLQJ� WR� HQDEOH� HGXFDWLRQDO� XVH� RI� PXVHXP� PXOWLPHGLD��
7RJHWKHU�� $0,&2� 0HPEHUV� DUH� EXLOGLQJ� 7KH� $0,&2� /LEUDU\�� D� OLFHQVHG� GLJLWDO� HGXFDWLRQDO� UHVRXUFH�
DYDLODEOH�XQGHU�VXEVFULSWLRQ�XQLYHUVLWLHV�DQG�FROOHJHV��SXEOLF� OLEUDULHV��HOHPHQWDU\�DQG�VHFRQGDU\�VFKRROV��
DQG�PXVHXPV��7KH�$0,&2�/LEUDU\�LV�WKH�FRPSLODWLRQ�RI�GLJLWDO�PXOWLPHGLD�GRFXPHQWDWLRQ�RI�ZRUNV�RI�DUW�
FRQWULEXWHG� E\� WKH�PRUH� WKDQ� ���$0,&2�PHPEHUV�� 7KH�$0,&2�GDWD� GLFWLRQDU\�YHUVLRQ�����GHILQHV� WKH�
GDWD�VWUXFWXUH�RI�WKH�$0,&2�OLEUDU\��
�
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7KH�ILUVW�PDSSLQJ�RI�WKH�$0,&2�ILHOGV�LQ������DQG�RWKHU�PDSSLQJ�H[SHULPHQWV�KDV�PRWLYDWHG�D�SURSRVDO�
IRU�H[WHQVLRQV��ZKLFK�KDV�EHFRPH�SDUW�RI�WKH�SURSRVHG�&,'2&�&50�YHUVLRQ�����>&50����@��7KH�PDSSLQJ�
EHORZ�LV�EDVHG�RQ�WKH�YHUVLRQ������,W�LV�UHFRPPHQGHG�WR�UHDG�WKH�PDSSLQJ�RI�WKH�'&�(OHPHQW�6HW�>'RHUU��@�
EHIRUH�WKLV�GRFXPHQW��7KLV�GRFXPHQW�FDQ�RQO\�EH�UHDG�WRJHWKHU�ZLWK�WKH�'HILQLWLRQ�RI�WKH�&50�YHUVLRQ�����
DQG�WKH�$0,&2�GDWD�GLFWLRQDU\�YHUVLRQ������
�
:H�ZDQW�WR�H[SUHVV�RXU�ZDUPHVW�WKDQNV�WR�'DYLG�%HDUPDQ�DQG�-HQQLIHU�7UDQW�IRU�WKHLU�H[SODQDWLRQV�RI��WKH�
$0,&2�GDWD�ILHOGV��

���)RUPDOLVP��
�
7KH�$0,&2�GDWD�GLFWLRQDU\�YHUVLRQ�����GHVFULEHV�D�VWUXFWXUHG�UHFRUG��7KH�&50�LV�D�VHPDQWLF�QHWZRUN��,Q�D�
VWUXFWXUHG�UHFRUG���
  QR�GLVWLQFWLRQ� LV�PDGH�EHWZHHQ� WKH�QDWXUH�RI�DQ�DWWULEXWH�YDOXH�DQG�NLQG�RI� UHODWLRQ�H[SUHVVHG�E\� WKH�

DWWULEXWH�EHWZHHQ�WKH�UHFRUG�DV�D�ZKROH�DQG�WKH�DWWULEXWH�YDOXH��
  5HIHUUHG� GLVFUHWH� HQWLWLHV� DUH� QRW� H[SOLFLWO\� LGHQWLILHG�� EXW� UDWKHU� UHIHUUHG� WR� E\� VRPH� UHSUHVHQWDWLYH�

YDOXHV��
$�VHPDQWLF�QHW��
  GHFODUHV�HDFK�DWWULEXWH�YDOXH�DV�DQ�D�SULRUL�LQGHSHQGHQW�HQWLW\�LQ�WKH�XQLYHUVH�RI�GLVFRXUVH�DQG�FRQQHFWV�

VXFK�YDOXHV�V\PPHWULFDOO\�E\�GLUHFWHG�OLQNV�DUFV���
  7KH�HQWLWLHV�DFTXLUH�LGHQWLW\�LQGHSHQGHQW�IURP�WKH�FRPSRVLWLRQ�RI�GHVFULSWLRQDO�HOHPHQWV�LQ�VRPH�GDWD�

VWUXFWXUH��
�
,Q�WKH�IROORZLQJ��&50�HQWLWLHV�DUH�UHIHUUHG�E\�WKH�XQLTXH�LG�DQG�QDPH���HYHQWXDOO\�IROORZHG�E\�D�FRPPHQW�
LQ�SDUHQWKHVLV��OLNH��
�

(��$FWLYLW\���RI�W\SH�³H[KLELWLRQ´��
�

&50� OLQNV� DUH� UHIHUUHG� E\� WKH� XQLTXH� LG� RI� WKH� DSSOLFDEOH� HQWLW\� LQ� WKH� JLYHQ� FRQWH[W�� IROORZHG� E\� WKH�
XQLTXH�LG�RI�WKH�HQWLW\�IURP�ZKLFK�WKH�OLQN�LV�LQKHULWHG��WKH�QDPH�RI�WKH�OLQN�DQG�WKH�QDPH�RI�WKH�UHIHUUHG�
HQWLW\��OLNH��
�

(����(���ZDV�XVHG�IRU��$FWLYLW\�
�
7KH�QDPH�RI�WKH�OLQN�LV�RQO\�WKH�SDUW�DVVRFLDWHG�ZLWK�WKH�GLUHFWLRQ�DSSOLFDEOH�IRU�WKH�JLYHQ�FRQWH[W��(�J��ZH�
SUHVHQW�WKH�OLQN�³(���0RGLILFDWLRQ�KDV�SURGXFHG��ZDV�SURGXFHG�E\�´�DV�
�

(����(����ZDV�SURGXFHG�E\��0RGLILFDWLRQ�
�
LI�ZH�ZDQW�WR�UHDG�LW�IURP�WKH�SURGXFW�UDWKHU�WKDQ�IURP�WKH�HYHQW��
�
:HKDYH�WKHUHIRUH�FKRVHQ�D�PDSSLQJ�IRUPDW��ZKHUH�IRU�HDFK�$0,&2�ILHOG�ZH�GHFODUH�WKH�FRUUHVSRQGHQFH�RI�
WKH�YDOXH�WR�D�&50�HQWLW\��OLNH��
�

2(+��������������� �(��$FWLYLW\���RI�W\SH�³H[KLELWLRQ´��
�
DQG� LQ�WKH�VHTXHQFH�ZH�GHFODUH� WKH�FRUUHVSRQGHQFH�RI�WKH�UHODWLRQ�H[SUHVVHG�E\�WKH�ILHOG� WR�D�&50�OLQN��
OLNH��
�

&5�!2(+������ �(����(���ZDV�XVHG�IRU��$FWLYLW\�
�
:KHUH�&5�VWDQGV�IRU�WKH�FDWDORJ�UHFRUG�DV�D�ZKROH��OLNH�D�URRW�HOHPHQW�LQ�6*0/���,Q�FDVHV�RI�GDWD�JURXSV��
ZH�KDYH�W\SLFDOO\�LGHQWLILHG�WKH�DEVWUDFW�JURXS�LGHQWLILHU�ZLWK�D�OLQN��
�
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&/*�������������� �(����(���KDV�W\SH��7\SH�
�
,I�WKH�GDWD�JURXS�FRUUHVSRQGV�WR�D�&50�HQWLW\��ZH�GHFODUH�WKH�FRUUHVSRQGHQFH�RI�WKH�UHODWLRQ�H[SUHVVHG�E\�
WKH�ILHOG�ZLWK�UHVSHFW�WR�WKH�JURXS�LGHQWLILHU��UDWKHU�WKDQ�WKH�FDWDORJ�UHFRUG��OLNH��
�

0(*��!�0'8� �(���YDOXH��1XPEHU��
�
,I� WKH�UHODWLRQ�H[SUHVVHG�E\�DQ�$0,&2�ILHOG�FRUUHVSRQGV�WR�D�SDWK�ZLWK�LQWHUPHGLDWH�HQWLWLHV�LQ�WKH�&50��
ZH�KDYH�PDUNHG�LW�DV�³�-2,1�´��OLNH��
�

&5��!��206��� ��(����(����LV�FRPSRVHG�RI�±�(�����RI�W\SH�VXSSRUW��FRQVLVWV�RI���
0DWHULDO��-2,1��

�
:H�KDYH�SUHFHGHG�HDFK�PDSSLQJ�JURXS�ZLWK�D�WH[WXDO�FRPPHQW�IRU�WKH�QRQ�H[SHUW�UHDGHU��7KH�ODWWHU�PD\�EH�
EHWWHU�WR�SUHVHQW�WKH�PDSSLQJ�WR�D�ZLGHU�SXEOLF��ZKHUHDV�WKH�GHJUHH�RI�DQDO\VLV�SUHVHQWHG�KHUH�LV�VXLWDEOH�WR�
LPSOHPHQW�GDWD�WUDQVIHU�URXWLQHV���
�
7KH� ³KDV� QRWH´� OLQN� DSSHDUV� YHU\� RIWHQ�� 2Q� RQH� VLGH�� WKH� $0,&2� IRUPDW� IRUHVHHV�PDQ\� IUHH� WH[WV� WKDW�
H[SUHVV� D� FHUWDLQ� DVSHFW�� 7KH� &50� KDV� GHOLEHUDWHO\� QRW� DQDO\]HG� LQ� WKH� FXUUHQW� VWDJH� WKH� SRVVLEOH�
VSHFLDOL]DWLRQV�RI�³KDV�QRWH´��,W�LV�OHIW�WR�WKH�XVHU�WR�VSHFLI\�WKH�W\SH��³KDV�W\SH´�OLQN��RI�WKH�QRWH��:H�KDYH�
PDGH�FHUWDLQ�SURSRVDOV�IRU�QRWH�W\SHV�EHORZ��7KH�W\SH�³'HILQLWLRQ´�VWDQGV�IRU�D�WH[W�H[SODLQLQJ�WKH�QDWXUH�RI�
WKH� HQWLW\� LW� LV� DWWDFKHG� WR� LWVHOI�� 7KRVH� FRXOG� EH� VXEMHFW� WR� VWDQGDUGL]DWLRQ� DW� VRPH� IXWXUH� WLPH�� )RU� WKH�
PRPHQW�� WKH\� VHUYH� WR� SUHVHUYH� WKH� VHPDQWLFV� RI� GLVWLQFW� WH[W� ILHOGV� LI� WKH� GDWD� DUH� WUDQVSRUWHG� DV� &50�
LQVWDQFHV���2Q�WKH�RWKHU�VLGH��DQ�$0,&2�WH[W�ILHOG�TXLWH�RIWHQ�UHIHUV�LPSOLFLWO\�WR�DQ�LQGHSHQGHQW�HQWLW\�WKDW�
H[LVWV�LQ�WKH�&50��,Q�WKDW�FDVH�ZH�KDYH�PDSSHG�WKH�WH[W�H[SOLFLWO\�WR�WKDW�HQWLW\��OLNH��
�

2&+�FRUUHVSRQGV�WR�(���&RQGLWLRQ�$VVHVVPHQW��UHSUHVHQWHG�DV�WKH�WH[W�DVVRFLDWHG�WR�RQH�RUH�PRUH�
(���HQWLWLHV��
2&+�������������� �(���6WULQJ�

�������&5�!�2&+���� �(����(����DVVHVVHG�E\�±�(���KDV�QRWH��6WULQJ��-2,1��
��������� � � �������������KDV�W\SH��³'HILQLWLRQ´��

�
�

���0DSSLQJV���
�
:H�UHJDUG�WZR�VHPDQWLF�OHYHOV��,Q�WKH�ILUVW��DQ�$0,&2�GDWDVHW�DERXW�DQ�REMHFW�LV�VHHQ�LQ�LWV�FRPSOHWHQHVV�DV�
DQ�LQVWDQFH�RI��(���'RFXPHQW��ZKLFK�FDQ�EH�LGHQWLILHG�E\�$,'�SOXV�DSSURSULDWH�VFRSH�LGHQWLILHU��
�
2Q� WKH� VHFRQG� OHYHO�� WKH�FRQWHQWV� RI�DQ�$0,&2�GDWDVHW�DERXW�DQ�REMHFW� LV�DQDO\]HG� LQ� WHUPV�RI� WKH�UHDO�
ZRUOG�HQWLWLHV�LW�UHIHUV�DQG�UHODWHV��8QGHU�WKLV�FRQVLGHUDWLRQ��ZH�GR�WKH�IROORZLQJ�PDSSLQJV��

8QLTXH�LGHQWLILFDWLRQ�

��� 7KH� FDWDORJ� UHFRUG� DV� D� WRWDO� LV� UHJDUGHG� DV� D� ���� FRUUHVSRQGDQFH� WR� WKH� GHVFULEHG� REMHFW�� LQ� WKH�
IROORZLQJ� UHIHUUHG� WR� DV� �&5��� �:H� DVVXPH�� WKDW� RQH� REMHFW� LV� GRFXPHQWHG� E\� QRW� PRUH� WKDQ� RQH�
UHFRUG��

������&5��������������� ��(���0DQ�0DGH�2EMHFW�
�

��� $,'�UHSUHVHQWV�WKH�FDWDORJ�UHFRUG�DV�D�GRFXPHQW��WKDW�UHIHUV�WR�WKH�REMHFW��
������$,'��!�&5�� ��(���GRFXPHQWV��&50�(QWLW\�

:KDW�LV�LW"�

��� 27<��2EMHFW�7\SH��FRUUHVSRQGV�WR�WKH�VXEFODVV�RI�(���7\SH�IRU�0DQ�0DGH�2EMHFWV�
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27<������������ ���(���7\SH��0DQ�0DGH�2EMHFW�7\SH��
������&5��!�27<�� ��(����(���KDV�W\SH��7\SH�
�

��� 233��2EMHFW�3DUWV�3LHFHV��FDQ�EH�GHFRPSRVHG�LQWR�REMHFWV�RI�D�FHUWDLQ�W\SH�DQG�WKHLU�FDUGLQDOLW\��
233������������� ��(���7\SH��0DQ�0DGH�2EMHFW�7\SH��

�����������������������������$1'�25�
������������������������������(���1XPEHU��������������������������
������&5��!�233��� ��(����(����LV�FRPSRVHG�RI���(����(���KDV�W\SH��7\SH��-2,1��
�����������������������������$1'�25�
�� � ��������(����(����LV�FRPSRVHG�RI���(����(����KDV�QXPEHU�RI�SDUWV��1XPEHU��

�-2,1��
�

��E��$OWHUQDWLYHO\�LW�LV�MXVW�D�WH[W��
�������233��������������� �(���6WULQJ�
�������&5��!�233���� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�REMHFW�LWVHOI��
� � � � �KDV�W\SH��³2EMHFW�3DUWV�3LHFHV´���
��� &/*��&ODVVLILFDWLRQ�*URXS��FRUUHVSRQGV�WR�WKH�&50�OLQN�WR�WKH�W\SH�RI�WKH�REMHFW��DQG�

&/7�&ODVVLILFDWLRQ�7HUP��WR�WKH�W\SH�LWVHOI��
&/*�������������� �(����(���KDV�W\SH��7\SH�����

�������&/7�������������� �(���7\SH��0DQ�0DGH�2EMHFW�7\SH��
�������&/6�������������� �(���$XWKRULW\�'RFXPHQW�
�������&/6��!�&/7� �(���LV�SDUW�RI��$XWKRULW\�'RFXPHQW�
�
��� 27*��2EMHFW�7LWOH�1DPH�*URXS��FRUUHVSRQGV�WR�WKH�&50�OLQN�WR�WKH�WLWOH�RI�WKH�REMHFW��DQG�271�WR�

WKH�WLWOH�LWVHOI��
27*�������������� �(����(����KDV�WLWOH��7LWOH�

�������271�������������� �(���7LWOH�
�������277�������������� ��(���7\SH��7LWOH�7\SH��
�������271��!�277� �(����(���KDV�W\SH��7\SH�
�
��� 267��6WDWH��FRUUHVSRQGV�WR�GDWD�DURXQG�WKH�VLQJOH�FRPPRQ�SURFHVV�WKDW�FUHDWHG�WKH�PXOWLSOH��

267�������������� �(���3URGXFWLRQ���7KH�HYHQW�WKDW�FUHDWHG�WKH�VHULHV��
�������&5�!�267���� �(����(����ZDV�SURGXFHG�E\��0RGLILFDWLRQ�

,Q� WKLV�PDSSLQJ�� WKH� QXPEHU�RI� REMHFWV� FUHDWHG� LV� LQ� WKH�(���3URGXFWLRQ�HYHQW�QRWH� �RU�D� UHDVRQDEOH�
H[WHQVLRQ�RI�WKH�&50���

�������
$OWHUQDWLYHO\��

�
��E��267������������ �(���6WULQJ�
�������&5��!�267� �(����(���KDV�QRWH��6WULQJ��WH[W�DWWDFKHG�WR�WKH�REMHFW�LWVHOI��
� � � � �KDV�W\SH��³6WDWH´���
��� 2(1� �(GLWLRQ��FRUUHVSRQGV� WR�(���'HVLJQ�RU�3URFHGXUH�� L�H�� WKH�QRQ�PDWHULDO�SURFHVV�ZKLFK�GHYLVHG�

WKH�HGLWLRQ��
2(1�������������� �(���'HVLJQ�RU�3URFHGXUH�

�������&5��!�2(1��� �(����(����ZDV�SURGXFHG�E\�±�(����(����XVHG�VSHFLILF�WHFKQLTXH���
'HVLJQ�RU�3URFHGXUH��-2,1��

$FWXDOO\�WKLV�-2,1�UHXVHV�WKH�VDPH�3URGXFWLRQ�HYHQW�IURP���D�
�
��� 23'�� �3K\VLFDO� 'HVFULSWLRQ��� 23$� �3K\VLFDO� 2ULHQWDWLRQ�$UUDQJHPHQW�� DUH� FKDSWHUV� RI� WKH� WH[W�

DVVRFLDWHG�GLUHFWO\�WR�WKH�REMHFW��
23'�������������� �(���6WULQJ�

�������&5��!�23'��� �(����(���KDV�QRWH��6WULQJ��7H[W�DVVRFLDWHG�WR�WKH�REMHFW�LWVHOI��
� � � � �KDV�W\SH��³3K\VLFDO�'HVFULSWLRQ´���
�������23$�������������� �(���6WULQJ�
�������&5��!�23$��� �(����(���KDV�QRWH��6WULQJ��7H[W�DVVRFLDWHG�WR�WKH�REMHFW�LWVHOI��
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� � � � �KDV�W\SH��³3K\VLFDO�2ULHQWDWLRQ�$UUDQJHPHQW´���
�
���� 0(7��0HDVXUHPHQWV�7H[W��FDQ�EH�LQWHUSUHWHG�DV�WKH�WH[W�DVVRFLDWHG�ZLWK�DQ�DFW�RI�PHDVXUHPHQW�

0(7������������ �(���6WULQJ�
�������&5��!�0(7� �(����(����ZDV�PHDVXUHG�±�(���KDV�QRWH�6WULQJ���-2,1��
� � � � � � �KDV�W\SH��³0HDVXUHPHQWV�7H[W´���
���� 0(*��0HDVXUHPHQWV�*URXS��FRUUHVSRQGV�WR�WKH�HQWLW\�(���'LPHQVLRQ�DQG�LWV�DWWULEXWHV�

0(*�������������� �(����(����KDV�GLPHQVLRQ��'LPHQVLRQ�
)RU�WKH�IROORZLQJ��RQH�(���'LPHQVLRQ�LQVWDQFH�LV�FUHDWHG�DOO�RWKHU�ILHOGV�FRQQHFW�WR��

�������0&0��������������� �(���7\SH��'LPHQVLRQ�7\SH��
�������0(*��!�0&0� �(���KDV�W\SH��7\SH�
�������0('���������������� �(���7\SH��'LPHQVLRQ�7\SH��
�������0(*��!�0('� �(���KDV�W\SH��7\SH�
�������0'9���������������� �(���1XPEHU�
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�
&;*�������������� �(��$FWLYLW\�
&5�!&;*����� �(����(���ZDV�XVHG�IRU��$FWLYLW\����

��$1'�25 �
�������������������������(����(���ZDV�PDGH�IRU���(��KDG�VSHFLILF�SXUSRVH��$FWLYLW\��-2,1��
�
&;'�������������� �(���6WULQJ�
&5�!&;*����� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�REMHFW��
� � � � ��KDV�W\SH��³+LVWRU\´��
$1'�25�
&;*�!�&;'� �(���(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�HDFK�DFWLYLW\��
� � � � ��KDV�W\SH��³'HILQLWLRQ´��
&;3��������������� �(���$FWRU�
&;*�!&;3��� �(��FDUULHG�RXW�E\��$FWRU�
&;6��������������� �(���3ODFH�
&;*�!&;6��� �(���(���WRRN�SODFH�DW��3ODFH�
&;7��������������� �(���7LPH�6SDQ�
&;*�!&;7��� �(���(���KDV�WLPH�VSDQ��7LPH�6SDQ�

�
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�
���� 2&5��&ULWLFDO�5HVSRQVHV��FRUUHVSRQGV�WR�WH[WXDO�QRWHV�WR�WKH�REMHFW�
�

2&5�������������� �(���6WULQJ�
&5�!�2&5���� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�REMHFW�LWVHOI��
� � � � �KDV�W\SH��³&ULWLFDO�5HVSRQVHV´��
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�
���� 2(+��([KLELWLRQ�RU�/RDQ�+LVWRU\��FRUUHVSRQGV�LQ�&50�WR�FRQWH[W�KLVWRU\��
�

2(+��������������� �(��$FWLYLW\���RI�W\SH�³H[KLELWLRQ´��
&5�!2(+������ �(����(���ZDV�XVHG�IRU��$FWLYLW\�
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�
���� 22*��2ZQHU�*URXS��FRUUHVSRQGV� LQ�&50�WR� WKH�GLVWLQFW�QRWLRQV�RI�FXVWRG\�DQG� OHJDO�RZQHUVKLS��DV�

PDQ\�PXVHXPV�NHHS�REMHFWV�IRU�WKLUG�SDUWLHV��
�

221�������������� �(���$FWRU�
22*�������������� �(����(����KDV�FXUUHQW�RZQHU��$FWRU��

���$1'�25 �
��������������������������(����(����KDV�FXUUHQW�NHHSHU��$FWRU�
�
�
223��2ZQHU�3ODFH���7KH�&50�IRUHVHHV�D�FRPSOHWH�³$GGUHVV´�REMHFW� UDWKHU� WKDQ�D�SODFH�QDPH�RQO\��
7KLV�OLQN�KDV�WKH�PHDQLQJ�RI�FRQWDFWLQJ�WKH�$FWRU�UDWKHU�WKDQ�ORFDWLQJ�KLP�SK\VLFDOO\��$Q�DGGUHVV�FRXOG�
EH�D�3�2�%R[�HWF����+HQFH�HLWKHU��
�
223��������������� ��(���$GGUHVV�
22*�!223��� ��(���KDV�FRQWDFW�SRLQWV��&RQWDFW�3RLQW�
�
2U�223�FDQ�EH�PDSSHG�WR�WKH�OLQN�WR�ZKHUH�DQ�DFWRU�UHVLGHV��
223��������������� �(���3ODFH�
22*�!�223� �(���KDV�FXUUHQW�RU�IRUPHU�UHVLGHQFH��3ODFH�
�
22$�������������� �(���2EMHFW�,GHQWLILHU�
&5�!22$����� �(����(����LV�LGHQWLILHG�E\��2EMHFW�,GHQWLILHU���
� � ���������$1'�25 �
���������������������������(����(����SUHIHUUHG�LGHQWLILHU�LV��2EMHFW�,GHQWLILHU�
�
22&��������������� �(���6WULQJ�
&5�!�22&����� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�REMHFW�LWVHOI��
� � � � � �KDV�W\SH��³,FRQRJUDSK\´��

�
���� 232��3URYHQDQFH�3ULRU�2ZQHUV�7H[W��FRUUHVSRQGV�WR�(���$FWRU��WKH�SUHYLRXV�RZQHUV��7KH�&50�OLQNV�

VXPPDUL]H�DOO�RZQHUV��0RUH�GHWDLOHG�LQIRUPDWLRQ�FDQ�EH�PDSSHG�WR�VSHFLILF�DFWLYLWLHV��
�
232���������������� �(���$FWRU�
&5�!�232������ �(����(����KDV�IRUPHU�FXUUHQW�RZQHU��$FWRU�

$1'�25 �
����������������������������(����(����KDV�IRUPHU�FXUUHQW�NHHSHU��$FWRU�

�
���� 25*��5LJKWV�&RS\ULJKW�*URXS��FRUUHVSRQGV�WR�(���5LJKW�

�
25*���������������� �(���5LJKW�
&5�!�25*������ �(����(����LV�VXEMHFW�WR��5LJKW�



� ��

&56����������������� �(���6WULQJ�
&5�!�&56������� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�5LJKW��
� � � � ��KDV�W\SH��³'HILQLWLRQ´��
&5/����������������� �(���6WULQJ�
&5�!�&5/������� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�5LJKW��
� � � � ��KDV�W\SH��³5HIHUHQFH´��

:KDW�LV�LW�UHODWHG�WR"�

�
���� 5:*��5HODWHG�:RUNV�RI�$UW�*URXS��FRUUHVSRQGV� WR�(���0DQ�0DGH�2EMHFW��KRZHYHU�VXFK�D�JHQHULF�

UHODWLRQ�LV�QRW�SUHVHQW�LQ�WKH�FXUUHQW�&50��$OO�FDXVDO�UHODWLRQV�VKRXOG�EH�PDSSHG�WR�WKH�(���3URGXFWLRQ�
HQWLW\�� OLNH� GHULYDWLYHV� DQG� SDUDOOHO� SURGXFW�� 2WKHUV�� OLNH� SDUW�RI�� H[LVW� H[SOLFLWO\� LQ� WKH� &50��
5HVSHFWLYHO\��
�
5:'��������������� �(���6WULQJ�
&5�!�5:'����� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�REMHFW�LWVHOI��
� � � � ��KDV�W\SH��³5HODWLRQV´��
5:/�FRUUHVSRQGV�WR�D�OLQN�WR�DQ�(���'RFXPHQW�DERXW�WKDW�ZRUN�
5:/���������������� �(����(����LV�GRFXPHQWHG�LQ��'RFXPHQW�
�
5:5���������������GRHV�QRW�PDS�GLUHFWO\��EXW�PXVW�EH�LQWHUSUHWHG�DFFRUGLQJO\��$V�$0,&2�UHFRPPHQGV�'&�
5HODWLRQ�7\SH�9DOXHV��GHWDLOV�FDQ�EH�IRXQG�LQ�WKH�0DSSLQJ�RI�WKH�'&�(OHPHQWV�>'RHUU����@��
�
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���� 5,*��5HODWHG�,PDJHV�*URXS��FRUUHVSRQGV�WR�(���,PDJH��VXEFODVV�RI��(���&RQFHSWXDO�2EMHFW��

�
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5,*������������������ �(����(����LV�UHIHUUHG�WR�E\��&RQFHSWXDO�2EMHFW�
5,'������������������ �(���6WULQJ�
5,*�!�5,'������� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�GRFXPHQWDU\�LPDJH��
� � � ������������KDV�W\SH��³9LHZ�9DOXHV´��
5,3������������������ �(���6WULQJ�
5,*�!�5,3������� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�GRFXPHQWDU\�LPDJH��

�������5,5������������������� �(���7\SH�
�������5,*�!�5,5�������� �(����(���KDV�W\SH��7\SH��7\SH�RI�GHSLFWLRQ�PRGH��

�
���� 50*��5'*�FRUUHVSRQG�WR�(���'RFXPHQW��WKH�GLIIHUHQWLDWLRQ�LV�PDGH�LQ�WKH�W\SH�RI�GRFXPHQW��
�

50/����������������� �(���'RFXPHQW��
50*���������������� �(����(����LV�GRFXPHQWHG�LQ��'RFXPHQW�
50'���������������� �(���6WULQJ�

�������50*�!�50'��� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�PXOWLPHGLD��
��������� � � � ��KDV�W\SH��³'HILQLWLRQ´��

5'/����������������� �(���'RFXPHQW��
5'*���������������� �(����(����LV�GRFXPHQWHG�LQ��'RFXPHQW�
5''���������������� �(���6WULQJ�

�������5'*�!�5''��� �(����(���KDV�QRWH��6WULQJ��7H[W�DWWDFKHG�WR�WKH�GRFXPHQW��
� � � � �KDV�W\SH��³'HILQLWLRQ´��

505��5'5�GRHV�QRW�PDS�GLUHFWO\��EXW�PXVW�EH�LQWHUSUHWHG�DFFRUGLQJO\��$V�$0,&2�UHFRPPHQGV�'&�
5HODWLRQ�7\SH�9DOXHV��GHWDLOV�FDQ�EH�IRXQG�LQ�WKH�0DSSLQJ�RI�WKH�'&�(OHPHQWV�>'RHUU����@��
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���� �$V� ZH� PDS� $,'� WR� WKH� FDWDORJ� UHFRUG� DV� D� GRFXPHQW�� '&*� �'RFXPHQWDWLRQ�&DWDORJXLQJ�+LVWRU\��
PDSV�WR�WKH�(��&RQFHSWXDO�&UHDWLRQ�HYHQW�DVVRFLDWHG�ZLWK�WKLV�GRFXPHQW���
'&%����������������� �(���$FWRU�
$,'�!'&%������ �(����(����ZDV�FUHDWHG�E\�±�(����(���FDUULHG�RXW�E\��$FWRU��-2,1��
'&'����������������� �(���7LPH�6SDQ�
$,'�!'&'������ �(����(����ZDV�FUHDWHG�E\�±�(����(���KDV�WLPH�VSDQ��7LPH�6SDQ��-2,1��
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9HUVLRQ�&RQWURO"�

�
���� 7KH� IROORZLQJ� ILHOGV� FDQ� EH� UHJDUGHG� WR� EH� RXW� RI� WKH� VFRSH� RI� WKH� &50�� EXW� FRXOG� EH�PDSSHG� DV�

DFWLYLWLHV��
�
$9'��$99��$'3��'(/��$/<��
�

���&RQFOXVLRQV�
7KH� DERYH� PDSSLQJV� FDQ� EH� XVHG� WR� FUHDWH� &50� LQVWDQFHV� IURP� $0,&2� 5HFRUGV�� ZKLFK� SUHVHUYH� WKH�
VHPDQWLFV�RI�WKH�RULJLQDO�UHFRUGV��,Q�PDQ\�FDVHV��WKH�$0,&2�LQIRUPDWLRQ�FRQWDLQV�WH[WXDO�ILHOGV��ZKLFK�FDQ�
EH� DQDO\]HG� LQ� PRUH� GHWDLO� LQ� WKH� &50�� ,W� PD\� QRW� DOZD\V� EH� SRVVLEOH� WR� PDNH� DQDO\VLV� IURP� IUHH� WH[W�
DXWRPDWLFDOO\�� ,W� LV� QRW� WKH� FRQFHUQ� RI� WKH� &50�� LI� D� EHWWHU� PDSSLQJ� PXVW� EH� GRQH� PDQXDOO\�� RU� ZKLFK�
WHFKQRORJ\� �OLNH� QDWXUDO� ODQJXDJH� SURFHVVLQJ�� LV� WKH� EHVW� WR� GR� LW�� +HUH� ZH� SURSRVH� DOWHUQDWLYHV� IRU� ERWK��
VLPSOH�DXWRPDWLF�PDSSLQJ�RU�DQ�RSWLPDO��PD\�EH�PDQXDO�SURFHVV��7KH�PRVW�DQDO\WLF�PDSSLQJ�ZLOO�DOORZ�IRU�
WKH� ULFKHVW� UHDVRQLQJ� RQ� WKHVH� GDWD�� DQG� WKH� RSWLPDO� FRPSDULVRQ� ZLWK� GDWD� IURP� RWKHU� VRXUFHV�� ,W� PD\� EH�
ZRUWKZKLOH�WR�VWDQGDUGL]H�WKH�QRWH�W\SHV�IRU�LQWHURSHUDELOLW\�RI�WKH�YDULRXV�MXQNV�RI�DVVRFLDWHG�WH[WV��
��
/HW�XV�VXPPDUL]H�WKH�PRVW�LPSRUWDQW�VWUXFWXUDO�GLIIHUHQFHV�EHWZHHQ�$0,&2�DQG�WKH�&50��
�

��� ,Q�1XPEHU���D��³233´�KDV�QR�����HTXLYDOHQW�WR�&50��,W�LV� WKH�VXPPDU\�SURSRVHG�LQ�WKH�&,'2&�
,QIRUPDWLRQ�*URXSV�DQG�&DWHJRULHV��������7KH�&50�DEDQGRQHG�WKLV�IRUP�LQ�IDYRU�RI��GHDOLQJ�ZLWK�
SDUWV� DV� IXOO� REMHFWV�� 2Q� WKH� RWKHU� KDQG�� WKH� &50� IRUHVHHV� DOO� PRUH� JHQHUDO� VWDWHPHQWV� DERXW�
SDUWKRRG�WR�EH�GHVFULEHG�LQ�D�QRWH���%RWK�PHWKRGV�FDQ�EH�DSSOLHG�IRU�$0,&2���

�
��� 0(4��:H� SURSRVH� WKDW� DOO� YDOXHV� �WLPHV�� FRRUGLQDWHV�� PHDVXUHV� HWF��� VKRXOG� EH� JLYHQ� DV� YDOXH�

UDQJHV�H[SUHVVLQJ�WKH�XQFHUWDLQW\��PD\�EH�XVLQJ�PLGGOH�YDOXHV�LQ�DGGLWLRQ��
�

��� 20*��7KH�&50�GLVWLQJXLVKHV�PDWHULDOV�VSHFLILF�RQO\�WR�WKH�REMHFW�LQVWDQFH��DQG�WKRVH�VSHFLILF�WR�
WKH�WHFKQLTXH�DSSOLHG��7KLV�UHVXOWV�LQ�D�VOLJKWO\�GLIIHUHQW�OLQNLQJ��EXW�LV�QHYHUWKHOHVV�FRPSDWLEOH�LQ�
FRQWHQWV�� 7KH�&50� WULHV� WR� DFFRPPRGDWH� GLIIHUHQW� GRFXPHQWDWLRQ� SUDFWLFHV� E\� WKDW�� 7KH� UDWKHU�
GRPDLQ� VSHFLILF� ILHOG� DERXW� WKH� ³VXSSRUW´� RI� D� ZRUN� RI� DUW� FDQ� HLWKHU� EH�PDSSHG� LQWURGXFLQJ� D�
GHULYHG� ³VXSSRUW� REMHFW´�� RU� MXVW� EH� LJQRUHG�� L�H�� VXPPDUL]HG� DV� WH[W� DW� WKH� REMHFW�� 7KH� ILUVW� LV�
ULFKHU��WKH�VHFRQG�SRRUHU�WKDQ�$0,&2��

�
��� 7KH� &50� GLVWLQJXLVKHV� LGHQWLILDEOH� LWHPV� LQ� WKH� VXEMHFW� LQ� RUGHU� WR� FURVV�UHIHUHQFH� GHSLFWHG�

REMHFWV�WR�ZKHUH�WKH\�PLJKW�EH�GHVFULEHG�LQGHSHQGHQWO\�IURP�WKLV�GHSLFWLRQ��
�

��� 7KH� JURXSV� :KR� PDGH� LW"� :KHQ�:KHUH� ZDV� LW� PDGH� PD\� EH� EHWWHU� JURXSHG� LQWR� SURGXFWLRQ�
HYHQWV�SKDVHV��,Q�JHQHUDO��WKH�&50�VXJJHVWV�WKDW�GDWD�EHFRPH�HDVLHU�FRQYHUWLEOH�WR�RWKHU�IRUPDWV�LI�
HYHQWV� DUH� PDGH� H[SOLFLW� ZKHUHYHU� SRVVLEOH�� 7KLV� KROGV� DOVR� IRU� ³FRQWH[W´� HWF�� 7KH� FDVHV� RI��
PXOWLSOH�FUHDWRUV��DQG�PXOWLSOH�SKDVHV�RI�FUHDWLRQ�FDQ�RQO\�EH�GRFXPHQWHG�FRUUHFWO\��LI�WKH�HYHQWV�
DUH�PDGH�H[SOLFLW��(�J��WKH�GLIIHUHQFH�EHWZHHQ�WKH�IRUPLQJ�RI�WKH�PROG�DQG�WKH�FDVWLQJ�RI�D�EURQ]H�
LWHP��7KH�FDVH�RI�JURXSV�RU�LQVWLWXWLRQV�DV�FUHDWRUV�VHHPV�QRW�WR�KDYH�EHHQ�IRUHVHHQ�LQ�$0,&2��

�
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7KH� PDSSLQJ� RI� $0,&2� KDV� PRWLYDWHG� EHVLGHV� RWKHUV�� VHYHUDO� H[WHQVLRQV� WR� WKH� &50�� 7KRVH� ZHUH� LQ�
SDUWLFXODU� ELRJUDSKLFDO� HQWLWLHV� DQG� WKH� FUHDWLRQ� RI� QRQ�PDWHULDO� REMHFWV�� 7KLV� PDSSLQJ� H[HUFLVH� LV� D�
VXFFHVVIXO�SURRI�RI�FRQFHSW�IRU�WKH�&50��2Q�WKH�RWKHU�VLGH�LW�SURYHV�WKH�FRPSDWLELOLW\�RI�WKH�$0,&2�GDWD�
ZLWK�D�IXWXUH�&50�EDVHG�,62�VWDQGDUG��)XWXUH�ZRUN�FRXOG�JR�LQWR�SUDFWLFDO�GDWD�WUDQVIHU�H[SHULPHQWV��DQG�
VWXG\� WR� ZKLFK� GHJUHH� WH[WXDO� ILHOGV� FDQ� EH� DQDO\]HG� HIILFLHQWO\� LQWR� PRUH� GHWDLOHG� H[SOLFLW� FRQFHSWV��
$QRWKHU�DSSOLFDWLRQ�SUREOHP�RQ� WKH�ZD\� WR�FRPSOHWH�GDWD� LQWHUFKDQJH�DQG�PHUJLQJ� LV� WKH�PDWFKLQJ�RI�DOO�
DVVRFLDWHG�HYHQWV��SODFHV��SHUVRQV�ZLWK�GDWD�IURP�RWKHU�UHFRUGV��
�

���5HIHUHQFHV�
�
>&50����@�1LFN�&URIWV��,ILJHQLD�'LRQLVVLDGRX��0DUWLQ�'RHUU��0DWWKHZ�6WLII��HGLWRUV����'HILQLWLRQ�RI�WKH�
&,'2&�REMHFW�RULHQWHG�&RQFHSWXDO�5HIHUHQFH�0RGHO����0DUFK�������YHUVLRQ�������6HH�ORFDWLRQV��
KWWS���FLGRF�LFV�IRUWK�JU�GRFV�FUPBYHUVLRQB����UWI�

�
>&50����@�1LFN�&URIWV��,ILJHQLD�'LRQLVVLDGRX��0DUWLQ�'RHUU��0DWWKHZ�6WLII��HGLWRUV����'HILQLWLRQ�RI�WKH���
&,'2&�REMHFW�RULHQWHG�&RQFHSWXDO�5HIHUHQFH�0RGHO����6HSWHPEHU�������YHUVLRQ������
KWWS���FLGRF�LFV�IRUWK�JU�GRFV�&50BYHUVLRQB�B��UWI�
�
>'RHUU��@�0DUWLQ�'RHUU�DQG�1LFKRODV�&URIWV��(OHFWURQLF�(VSHUDQWR��7KH�5ROH�RI�WKH�2EMHFW�2ULHQWHG�
&,'2&�5HIHUHQFH�0RGHO���3URF��RI�WKH�,&+,0
����:DVKLQJWRQ��'&��6HSWHPEHU��������������
�
>'RHUU��@�0DUWLQ�'RHUU���0DSSLQJ�RI�WKH�'XEOLQ�&RUH�0HWDGDWD�(OHPHQW�6HW�WR�WKH�&,'2&�&50����
7HFKQLFDO�5HSRUW�������,&6�)257+��+HUDNOLRQ��&UHWH��-XO\�������
KWWS���FLGRF�LFV�IRUWK�JU�GRFV�GFBWRBFUPBPDSSLQJ�UWI�


