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Explanation of symbols

	 .	 = data not available
	 *	 = provisional figure
	 **	 = revised provisional figure
	 x	 = publication prohibited (confidential figure)
	 –	 = nil or less than half of unit concerned
	 –	 = (between two figures) inclusive
	 0 (0,0)	 = less than half of unit concerned
	 blank	 = not applicable
	 2010–2011	 = 2010 to 2011 inclusive
	 2010/2011	 = average of 2010 up to and including 2011
	 2010/’11	 = crop year, financial year, school year etc. beginning in 2010 and ending in 2011
	 2008/’09–
	 2010/’11	 = crop year, financial year, etc. 2008/’09 to 2010/’11 inclusive

		  Due to rounding, some totals may not correspond with the sum of the separate figures.
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��� ,QWURGXFWLRQ�

6WDWLVWLFV� 1HWKHUODQGV� �&%6�� KDV� FDOFXODWHG� WKH� +RVSLWDO� 6WDQGDUGLVHG� 0RUWDOLW\�
5DWLRV� �+605V�� IRU� 'XWFK� KRVSLWDOV� IRU� WKH� SHULRG� ����������� 7KH� +605V� DUH�
UDWLRV� RI� REVHUYHG� DQG� H[SHFWHG�QXPEHU� RI� GHDWKV� DQG� DLP� WR� SUHVHQW� FRPSDUDEOH�
KRVSLWDO�PRUWDOLW\�ILJXUHV��7KLV�UHSRUW�GHVFULEHV�WKH�PHWKRGV�WKDW�ZHUH�XVHG���

,Q�WKLV�LQWURGXFWRU\�FKDSWHU��VHFWLRQ�����GHDOV�ZLWK�WKH�GHILQLWLRQ�RI�WKH�+605�DQG�
WKH�GLDJQRVLV�VSHFLILF�605��VHFWLRQ�����ZLWK�WKH�SXUSRVH�RI�WKH�+605�DQG�VHFWLRQ�
����ZLWK�LWV�KLVWRU\��$XWKRUL]DWLRQ�ZDV�DVNHG�IURP�WKH�KRVSLWDOV�WR�GHOLYHU�WKH�+605�
ILJXUHV��VHFWLRQ�������6HFWLRQ�����JLYHV�DQ�RYHUYLHZ�RI�WKH�W\SHV�RI�ILJXUHV�&%6�KDV�
SURGXFHG� DQG� VHFWLRQ� ���� SUHVHQWV� VRPH� OLPLWDWLRQV� RI� WKH� +605� DV� D� TXDOLW\�
LQGLFDWRU���

7KH�PHWKRGRORJLFDO�DVSHFWV�RI�WKH�PRGHO�XVHG�WR�FDOFXODWH�WKH�+605V�DUH�GHVFULEHG�
LQ�FKDSWHU����7KH�PRGHO�RXWFRPHV�DUH�HYDOXDWHG�LQ�FKDSWHU����&KDSWHU���GHDOV�ZLWK�
OLPLWDWLRQV�RI�WKH�+605��DQG�SRVVLELOLWLHV�IRU�WKH�IXWXUH�IROORZ�LQ�FKDSWHU����)LQDOO\��
WKHUH� DUH� IRXU� DSSHQGLFHV�� $SSHQGL[� �� SUHVHQWV� WKH� GHILQLWLRQV� RI� WKH� FRYDULDWHV�
�H[SODQDWRU\�YDULDEOHV��SUHGLFWRUV��XVHG�LQ�WKH�UHJUHVVLRQ�PRGHOV��)RU�VRPH�KRVSLWDOV�
QR� +605V� DUH� FDOFXODWHG�� IRU� YDULRXV� UHDVRQV�� $SSHQGL[� �� JLYHV� WKH� ³H[FOXVLRQ�
FULWHULD´�IRU�WKLV��,Q�$SSHQGL[���WKH�GLIIHUHQFHV�LQ�PHWKRGRORJ\�ZLWK�IRUPHU�\HDUV��
ZKHQ�.LZD�3ULVPDQW�ZDV�UHVSRQVLEOH�IRU�WKH�FDOFXODWLRQV��DUH�PHQWLRQHG��([WHQVLYH�
UHVXOWV�RI�WKH�UHJUHVVLRQ�PRGHOV�DUH�IRXQG�LQ�$SSHQGL[�����

���� :KDW�LV�WKH��+�605"�

+RVSLWDO�PRUWDOLW\�FDQ�EH�PHDVXUHG�DV�WKH�UDWLR�RI�WKH�QXPEHU�RI�KRVSLWDO�GHDWKV�DQG�
WKH� QXPEHU� RI� KRVSLWDO� DGPLVVLRQV� �KRVSLWDO� VWD\V�� LQ� WKH� VDPH� SHULRG�� 7KLV� LV�
JHQHUDOO\�UHIHUUHG�WR�DV�WKH�³JURVV�PRUWDOLW\�UDWH´��

-XGJLQJ�KRVSLWDO� SHUIRUPDQFH�RQ� WKH� EDVLV� RI� JURVV�PRUWDOLW\� UDWHV� LV�XQIDLU�� VLQFH�
RQH�KRVSLWDO�PD\�KDYH�KDG�PRUH�OLIH�WKUHDWHQLQJ�FDVHV�WKDQ�DQRWKHU�KRVSLWDO��)RU�WKLV�
SXUSRVH�� LW� LV� PRUH� DSSURSULDWH� WR� DGMXVW� �VWDQGDUGLVH�� WKH� PRUWDOLW\� UDWHV� DFURVV�
KRVSLWDOV� DV� PXFK� DV� SRVVLEOH� IRU� GLIIHUHQFHV� LQ� FKDUDFWHULVWLFV� RI� WKH� SDWLHQWV�
DGPLWWHG� WR� WKRVH� KRVSLWDOV� �³FDVHPL[´��� 7R� WKLV� HQG�� WKH� 605� �6WDQGDUGLVHG�
0RUWDOLW\�5DWLR��RI�D�KRVSLWDO�K IRU�GLDJQRVLV�G LV�GHILQHG�DV�

605GK� �����[��2EVHUYHG�PRUWDOLW\�GK����([SHFWHG�PRUWDOLW\�GK���

7KH�QXPHUDWRU�LV�WKH�REVHUYHG�QXPEHU�RI�GHDWKV�ZLWK�PDLQ�GLDJQRVLV�G�LQ�KRVSLWDO�K��
7KH�GHQRPLQDWRU�LV�WKH�H[SHFWHG�QXPEHU�RI�GHDWKV�IRU�WKLV�W\SH�RI�DGPLVVLRQV�XQGHU�
WKH�DVVXPSWLRQ�WKDW�LQGLYLGXDO�PRUWDOLW\�SUREDELOLWLHV��SHU�DGPLVVLRQ��GR�QRW�GHSHQG�
RQ� WKH� KRVSLWDO�� L�H�� DUH� HTXDO� WR�PRUWDOLW\� SUREDELOLWLHV� RI� LGHQWLFDO� FDVHV� LQ� RWKHU�
KRVSLWDOV�� 7KH� GHQRPLQDWRU� LV� WKHUHIRUH� EDVHG� RQ� D� PRGHO� EDVHG� RQ� GDWD� RI� DOO�
KRVSLWDOV��LQ�ZKLFK�WKH�PRUWDOLW\�RI�DQ�DGPLVVLRQ�LV�H[SODLQHG�E\�FKDUDFWHULVWLFV�RI�
WKH�SDWLHQW��VXFK�DV�DJH��DQG�FKDUDFWHULVWLFV�RI�WKH�DGPLVVLRQ��VXFK�DV�GLDJQRVLV�DQG�
ZKHWKHU�LW�LV�DQ�DFXWH��XQSODQQHG�DGPLVVLRQ�RU�D�SODQQHG�DGPLVVLRQ��&KDUDFWHULVWLFV�
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RI�WKH�KRVSLWDO��VXFK�DV�WKH�QXPEHU�RI�GRFWRUV�SHU�EHG��DUH�JHQHUDOO\�QRW�LQFRUSRUDWHG�
LQWR� WKH�PRGHO�� VLQFH� WKHVH� FDQ� EH� UHODWHG� WR� WKH� TXDOLW\� RI� FDUH� LQ� WKH� KRVSLWDOV��
ZKLFK� LV� PHDQW� WR� EH� WKH� RXWFRPH� RI� WKH� LQGLFDWRU�� 7KH� PRGHO� WKXV� SURGXFHV� DQ�
H[SHFWHG� �HVWLPDWHG�� PRUWDOLW\� SUREDELOLW\� IRU� HDFK� DGPLVVLRQ�� $GGLQJ� XS� WKHVH�
SUREDELOLWLHV� SHU� KRVSLWDO� JLYHV� WKH� WRWDO� H[SHFWHG�PRUWDOLW\� RYHU� DOO� DGPLVVLRQV�RI�
WKDW�KRVSLWDO��)RU�HDFK�GLDJQRVLV�G��WKH�DYHUDJH�605G�DFURVV�WKH�KRVSLWDOV�LV�HTXDO�WR�
�����ZKHQ�ZHLJKWLQJ�HDFK�KRVSLWDO�ZLWK�LWV��UHODWLYH��H[SHFWHG�PRUWDOLW\��

1RW�DOO�GLDJQRVHV�DUH�LQVSHFWHG��EXW�RQO\����³GLDJQRVLV�JURXSV�G´�WKDW�FRYHU�DERXW�
����RI�WKH�HQWLUH�KRVSLWDO�PRUWDOLW\��$OVR�GD\�DGPLVVLRQV�DUH�H[FOXGHG��

7KH�+605�RI�KRVSLWDO�K�LV�GHILQHG�DV��

+605K� �����[��2EVHUYHG�PRUWDOLW\�K����([SHFWHG�PRUWDOLW\�K���

LQ�ZKLFK�ERWK�WKH�QXPHUDWRU�DQG�GHQRPLQDWRU�DUH�VXPV�DFURVV�DOO�DGPLVVLRQV�IRU�DOO�
FRQVLGHUHG�GLDJQRVHV��7KH�+605�KDV�WKXV�D�ZHLJKWHG�DYHUDJH�RI�����DV�ZHOO��

+605V� PD\� DOVR� EH� GLIIHUHQW� IURP� ���� RQO\� E\� FKDQFH�� 7KHUHIRUH�� FRQILGHQFH�
LQWHUYDOV�RI�WKH�605V�DQG�+605V�DUH�FDOFXODWHG��VR�WKDW�KRVSLWDOV�FDQ�VHH�ZKHWKHU�
WKH\� KDYH� D� �VWDWLVWLFDOO\�� VLJQLILFDQWO\� KLJK� �ORZ�� DGMXVWHG� PRUWDOLW\� UDWH� DV�
FRPSDUHG�ZLWK�WKH�DYHUDJH�RI������

���� 3XUSRVH�RI�WKH�+605�

,Q� WKH� 1HWKHUODQGV�� OLNH� DOO� RWKHU� ZHVWHUQ� FRXQWULHV�� WKHUH� LV� D� JUHDW� LQWHUHVW� LQ�
PHDVXULQJ� WKH�TXDOLW\�RI�KHDOWK� FDUH��+RVSLWDOV� FDQ�EH�DVVHVVHG�RQ�YDULRXV�TXDOLW\�
LQGLFDWRUV�� VXFK� DV� WKH� QXPEHU� RI� PHGLFDO� SHUVRQQHO� SHU� EHG� RU� WKH� SUHVHQFH� RI�
FHUWDLQ� IDFLOLWLHV�� 7KHVH� LQGLFDWRUV�� KRZHYHU�� GR� QRW�PHDVXUH� WKH� RXWFRPHV� RI� WKH�
PHGLFDO� SHUIRUPDQFH�� $� JRRG� LQGLFDWRU� IRU� WKH� SHUIRUPDQFH� RI� D� KRVSLWDO� LV� WKH�
H[WHQW� WR� ZKLFK� LWV� SDWLHQWV� UHFRYHU�� JLYHQ� WKH� GLDJQRVHV� DQG� RWKHU� LPSRUWDQW�
FKDUDFWHULVWLFV�� H�J�� DJH�� JHQGHU� DQG� FRPRUELGLW\�� RI� WKH� SDWLHQWV�� 8QIRUWXQDWHO\��
UHFRYHU\� LV� KDUG� WR� PHDVXUH� DQG� PRVWO\� WDNHV� SODFH� DIWHU� SDWLHQWV� DUH� GLVFKDUJHG�
IURP�WKH�KRVSLWDO��+RVSLWDO�PRUWDOLW\� LV�D�PXFK�PRUH� OLPLWHG�TXDOLW\� LQGLFDWRU��EXW�
ZHOO�PHDVXUDEOH��7KDW�LV�ZK\�WKLV�LQGLFDWRU�LV�QRZ�XVHG�LQ�VHYHUDO�FRXQWULHV��XVLQJ�
WKH�+605� DQG� 605V� DV� GHILQHG� LQ� VHFWLRQ� ����� ,I� WKHVH� LQVWUXPHQWV�ZHUH� WRWDOO\�
YDOLG�� L�H�� WKH� FDOFXODWLRQV� ZRXOG� SHUIHFWO\� DGMXVW� IRU� HYHU\WKLQJ� WKDW� FDQQRW� EH�
LQIOXHQFHG�E\� WKH�KRVSLWDO�� D�YDOXH�DERYH�����ZRXOG�DOZD\V�SRLQW� WR� LQIHULRU� FDUH�
TXDOLW\��DQG�RQH�FRXOG�FRQVLGHU�WKH�GLIIHUHQFH�EHWZHHQ�QXPHUDWRU�DQG�GHQRPLQDWRU�
DV� DQ� HVWLPDWH� RI� ³DYRLGDEOH� PRUWDOLW\´��� +RZHYHU�� D� SHUIHFW� LQVWUXPHQW� IRU�
PHDVXULQJ�WKH�TXDOLW\�RI�KHDOWK�FDUH�LV�LPSRVVLEOH��$�VLJQLILFDQWO\�KLJK��+�605�ZLOO�
DW� PRVW� EH� DQ� LQGLFDWLRQ� RI� SRVVLEOH� VKRUWFRPLQJV� LQ� KRVSLWDO� FDUH�� %XW� WKH� KLJK�
YDOXH� PD\� DOVR� EH� GXH� WR� FRGLQJ� HUURUV� LQ� WKH� GDWD� RU� WR� WKH� ODFN� RI� HVVHQWLDO�
FRYDULDWHV� LQ� WKH�PRGHO�� ZKLFK� DUH� UHODWHG� WR�PRUWDOLW\�� 6WLOO�� D� VLJQLILFDQWO\� KLJK�

������������������������������������������������������
�� 7KLV� ZRXOG� RQO\� EH� SRVVLEOH� LI� WKH� PHDVXUHPHQW� ZHUH� SHUIHFW� DQG� PRUWDOLW\� E\� XQIRUHVHHQ�

FRPSOLFDWLRQV�� DIWHU� DGMXVWPHQW� IRU� GLIIHUHQFHV� LQ� FDVHPL[�� ZRXOG� EH� HTXDOO\� GLVWULEXWHG� DFURVV�

KRVSLWDOV��
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�+�605�LV�RIWHQ�VHHQ�DV�D�ZDUQLQJ�VLJQ��D�UHDVRQ�IRU�IXUWKHU�LQYHVWLJDWLRQ�LQWR�WKH�
FDXVHV���

���� +LVWRU\�RI�WKH�+605�

,Q� ����� -DUPDQ� LQLWLDWHG� WKH� FDOFXODWLRQ� RI� WKH� �+�605� IRU� KRVSLWDOV� LQ� (QJODQG�
�-DUPDQ�HW�DO����������,Q�WKH�IROORZLQJ�\HDUV�WKH�PRGHO�IRU�HVWLPDWLQJ�WKH�PRUWDOLW\�
SUREDELOLWLHV�ZDV� LPSURYHG� E\� LQFRUSRUDWLQJ� DGGLWLRQDO� FRYDULDWHV� LQWR� WKH�PRGHO��
$QDORJRXV�PRGHOV�ZHUH�DGRSWHG�E\�VRPH�RWKHU�FRXQWULHV���

,Q������-DUPDQ�VWDUWHG�WR�FDOFXODWH�WKH��+�605�IRU� WKH�1HWKHUODQGV��/DWHU�RQ�� WKH�
�+�605V�IRU�WKH�KRVSLWDOV�LQ�WKH�1HWKHUODQGV�ZHUH�FDOFXODWHG�E\�.LZD�3ULVPDQW��LQ�
FROODERUDWLRQ�ZLWK� -DUPDQ� DQG� KLV� FROOHDJXHV� RI� WKH� ,PSHULDO�&ROOHJH�/RQGRQ��'U�
)RVWHU� ,QWHOOLJHQFH� LQ� /RQGRQ� DQG� 'H� 3UDNWLMN� ,QGH[� LQ� WKH� 1HWKHUODQGV�� 7KHLU�
PHWKRG�LV�GHVFULEHG�LQ�-DUPDQ�HW�DO���������DQG�LV�VOLJKWO\�DGDSWHG�E\�.LZD�3ULVPDQW�
�3ULVPDQW��������XS� WR� UHSRUWLQJ�\HDU�������'XWFK�+RVSLWDO�'DWD� �'+'��8WUHFKW���
WKH� KROGHU� RI� WKH� QDWLRQDO� KRVSLWDO� GLVFKDUJH� GDWD�� DVNHG� &%6� WR� FDOFXODWH� WKH�
�+�605V� LQ� WKH� FRPLQJ� \HDUV�� VWDUWLQJ� ZLWK� WKH� SHULRG� ����������� &%6� LV� DQ�
LQGHSHQGHQW�SXEOLF�ERG\�DQG�LV�DOUHDG\�IDPLOLDU�ZLWK�WKH�LQSXW�GDWD�IRU�WKH�+605��
L�H�� WKH� KRVSLWDO� GLVFKDUJH� UHJLVWHU� �/05�� /DQGHOLMNH�0HGLVFKH� 5HJLVWUDWLH��� DV� LW�
XVHV�WKLV�GDWD�VRXUFH�IRU�D�QXPEHU�RI�KHDOWK�VWDWLVWLFV��VHH�ZZZ�VWDWOLQH�QO����

7KH� VWDUWLQJ� SRLQW� IRU� &%6� ZDV� WKH� +605� PHWKRGV� SUHYLRXVO\� XVHG� E\� .LZD�
3ULVPDQW��$GYDQFLQJ� LQVLJKW� FDXVHG�&%6� WR� LQWURGXFH� VRPH�FKDQJHV� LQ� WKH�PRGHO�
IRU� WKH�+605������������7KLV�ZDV�GRQH� LQ� FORVH� FROODERUDWLRQ�ZLWK�� DQG� ODUJHO\�
EDVHG�RQ�WKH�H[WHQVLYH�UHVHDUFK�RI� WKH�'XWFK�VFLHQWLILF�([SHUW�JURXS�VHW�XS�E\�WKH�
KRVSLWDO� EUDQFK� RUJDQL]DWLRQV�� 7KLV� ([SHUW� JURXS� KDV� VWXGLHG� WKH� +605�
PHWKRGRORJ\�DQG�ZRUNV�RQ�LWV�IXUWKHU�GHYHORSPHQW���

���� 3ULYDF\��

$FFRUGLQJ� WR� WKH�6WDWLVWLFV�1HWKHUODQGV�$FW��&%6� LV�REOLJHG� WR�NHHS�DOO�GDWD� IURP�
LQGLYLGXDOV�� KRXVHKROGV�� FRPSDQLHV� RU� LQVWLWXWLRQV� FRQILGHQWLDO�� 7KHUHIRUH� LW�
QRUPDOO\�GRHV�QRW�GHOLYHU�UHFRJQLVDEOH�GDWD�IURP�LQVWLWXWLRQV�WR�WKLUG�SDUWLHV��XQOHVV�
WKH� LQVWLWXWLRQV�FRQFHUQHG�KDYH�VWDWHG�WKDW� WKH\�GR�QRW�KDYH�DQ\�REMHFWLRQV� WR� WKLV��
)RU� WKLV�UHDVRQ��&%6�DVNHG�DOO�KRVSLWDOV�IRU�D�ZULWWHQ�DXWKRUL]DWLRQ�WR�GHOLYHU� WKHLU�
KRVSLWDO� VSHFLILF� �+�605�ILJXUHV� WR�'+'��ZKR� LQ� WXUQ�ZLOO� VHQG�HDFK�KRVSLWDO� LWV�
LQGLYLGXDO� �+�605� RXWFRPH� UHSRUW�� 7KLV� ZDV� GRQH� LQ� D� MRLQW� OHWWHU� ZLWK� '+'��
2XWFRPH� GDWD� RI� KRVSLWDOV� WKDW� GLG� QRW� JLYH� DQ� DXWKRUL]DWLRQ�� DUH� QRW� VXSSOLHG� E\�
&%6��,Q�WKH�OHWWHU�WR�WKH�KRVSLWDOV�LW�ZDV�DOVR�PDGH�FOHDU�WKDW�&%6�ZLOO�QRW�SXEOLVK�
GDWD� DERXW� LGHQWLILDEOH� KRVSLWDOV�� EXW� WKDW� WKH� KRVSLWDO� EUDQFK� RUJDQLVDWLRQV�
JRYHUQLQJ�'+'��L�H��19=�±�1HGHUODQGVH�9HUHQLJLQJ�YDQ�=LHNHQKXL]HQ��DQG�1)8�±�
1HGHUODQGVH�)HGHUDWLH�YDQ�8QLYHUVLWDLU�0HGLVFKH�&HQWUD��FRXOG�MRLQWO\�SXEOLVK�WKH�
LQGLYLGXDO�KRVSLWDO�GDWD���
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���� 2XWSXW�E\�&%6�

$IWHU�GHFLGLQJ�DERXW�WKH�+605�PHWKRGRORJ\�WR�EH�XVHG�LQ�FORVH�FROODERUDWLRQ�ZLWK�
WKH� 'XWFK� +605� ([SHUW� JURXS�� &%6� HVWLPDWHG� WKH� PRGHOV� IRU� WKH� H[SHFWHG�
PRUWDOLW\� SHU�GLDJQRVLV�� ,W� WKHQ�FDOFXODWHG� WKH�+605V� DQG�605V� IRU� DOO� KRVSLWDOV�
WKDW� ���� KDG� DXWKRUL]HG� &%6�� ���� KDG� UHJLVWHUHG� DOO� RU� D� VXIILFLHQW� SDUW� RI� LWV�
DGPLVVLRQV� LQ� WKH�/05� LQ� WKH� UHOHYDQW� SHULRG� ����������� DQG� ���� KDG� SDVVHG� WKH�
H[FOXVLRQ� FULWHULD� IRU� TXDOLW\� DQG� FRPSDUDELOLW\� LQ� ������ ZKLFK� PHDQV� WKDW� WKH�
KRVSLWDO¶V�/05�GDWD�ZHUH�QRW�WRR�GHYLDQW�LQ�VRPH�UHVSHFWV��VHH�$SSHQGL[�����

&%6�KDV�SURGXFHG�WKH�IROORZLQJ�RXWSXW���
��� $� KRVSLWDO�VSHFLILF� UHSRUW� IRU� HDFK� KRVSLWDO�� VHQW� YLD� '+'�� FRQWDLQLQJ� WKH�

+605� DQG� WKH� GLDJQRVLV� VSHFLILF� 605� ILJXUHV� IRU� ���������� DQG� VHSDUDWH�
\HDUV�� 605V� DUH� DOVR� SUHVHQWHG� IRU� GLIIHUHQW� SDWLHQW� JURXSV� �E\� DJH�� VH[� DQG�
XUJHQF\�RI� WKH�DGPLVVLRQ���7KH�KRVSLWDOV�FDQ�VHH�KRZ� WKH\�VFRUH�DV�FRPSDUHG�
ZLWK� WKH� QDWLRQDO� DYHUDJH�� RYHUDOO�� DQG� SHU� GLDJQRVLV� DQG� SDWLHQW� JURXS�� &%6�
RQO\�PDGH�UHSRUWV�IRU�WKH�KRVSLWDOV�WKDW�SDVVHG�WKH�H[FOXVLRQ�FULWHULD�DQG�VLJQHG�
WKH�DXWKRUL]DWLRQ�OHWWHU��

��� 5HSRUW� RQ� WKH� PHWKRGV� XVHG� IRU� FDOFXODWLQJ� WKH� +605� IRU� ���������� DQG�
VHSDUDWH�\HDUV�� LQFOXGLQJ�WKH�PRGHO�UHVXOWV�DQG�SDUDPHWHUV��WKLV�GRFXPHQW��VHH�
ZZZ�FEV�QO����

���� /LPLWDWLRQV�RI�WKH�+605��

,Q�VHFWLRQ�����ZH�DUJXHG�WKDW�WKH�+605�LV�QRW�WKH�RQO\�LQGLFDWRU�WR�PHDVXUH�TXDOLW\�
RI� KRVSLWDO� FDUH�� )XUWKHUPRUH�� WKH� TXDOLW\� DQG� OLPLWDWLRQV� RI� WKH� +605� �DQG� WKH�
605�� LQVWUXPHQW� DUH� GHEDWHG��$IWHU� DOO� LW� LV� EDVHG� RQ� D� VWDWLVWLFDO�PRGHO� �L�H�� WKH�
GHQRPLQDWRU���DQG�D�PRGHO�LV�DOZD\V�D�VLPSOLILFDWLRQ�RI�UHDOLW\��&KDSWHU���HODERUDWHV�
RQ�WKH�OLPLWDWLRQV�RI�WKH�SUHVHQW�+605�LQVWUXPHQW��ZKLFK�LQ�VXPPDU\�DUH��

•� 7KHUH�DUH�ODUJH�GLIIHUHQFHV�EHWZHHQ�KRVSLWDOV�LQ�FRGLQJ�WKH�FRYDULDWHV��

•� ,W� LV� LPSRVVLEOH� WR� SHUIHFWO\� DGMXVW� IRU� GLIIHUHQFHV� LQ� FDVHPL[� �WKH� W\SH� RI�
SDWLHQWV� WUHDWHG� E\� D� KRVSLWDO�� VLPSO\� EHFDXVH� SDWLHQWV� DUH� QRW� UDQGRPL]HG� WR�
KRVSLWDOV��7KHUH�DUH�SDWLHQW�IDFWRUV��UHODWHG�WR�PRUWDOLW\��WKDW�DUH�QRW�FRGHG�LQ�WKH�
/05� DQG� WKHUHIRUH� FDQQRW� EH� LQFOXGHG� LQ� WKH� H[SHFWHG� PRUWDOLW\� PRGHO�
�GHQRPLQDWRU�RI� WKH�+605���6R�HVVHQWLDO�FRYDULDWHV�DUH�PLVVLQJ��7KHUHIRUH�� LI�
WKH� FDVHPL[� EHWZHHQ� KRVSLWDOV� GLIIHUV� WRR� PXFK�� VWDQGDUGLVDWLRQ� FDQQRW� VROYH�
WKLV�SUREOHP�FRPSOHWHO\���

•� +RVSLWDOV�GLIIHU�QRW�RQO\�LQ�FDVHPL[��EXW�DOVR�LQ�WKH�W\SH�RI�VXUJLFDO�SURFHGXUHV�
WKH\�DUH�SHUPLWWHG� WR�SHUIRUP��1RW� DOO�KRVSLWDOV� DUH�H�J�� DXWKRUL]HG� WR�SHUIRUP�
ULVN\�LQWHUYHQWLRQV�DV�RSHQ�KHDUW�VXUJHU\��7KHUHIRUH�WKH�+605�RI�KRVSLWDOV�WKDW�
KDYH�D�OLFHQFH�WR�SHUIRUP�VXFK�LQWHUYHQWLRQV�PD\�EH�XQMXVWO\�KLJKHU�WKDQ�WKDW�RI�
KRVSLWDOV�WKDW�GR�QRW�SHUIRUP�WKHVH�LQWHUYHQWLRQV��

•� +RVSLWDOV�FDQ�GLIIHU�LQ�WKHLU�SROLFLHV�UHJDUGLQJ�DGPLVVLRQ�DQG�GLVFKDUJH��ZKLFK�
FDQ�DIIHFW�WKH�LQ�KRVSLWDO�PRUWDOLW\��2QH�KRVSLWDO�PD\�GLVFKDUJH�D�SDWLHQW�HDUOLHU�
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WKDQ� DQRWKHU� KRVSLWDO� EHFDXVH� WKHUH� DUH�� IRU� LQVWDQFH�� H[WHUQDO� WHUPLQDO� FDUH�
IDFLOLWLHV�LQ�WKH�QHLJKERXUKRRG��
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��� �+�605�PRGHO�

)RU�HDFK�GLDJQRVLV�JURXS��ZH�KDYH�WR�GHWHUPLQH�WKH�H[SHFWHG�KRVSLWDO�PRUWDOLW\��L�H��
WKH� GHQRPLQDWRU� RI� WKH� 605��7R� WKLV� HQG�ZH� XVH� ORJLVWLF� UHJUHVVLRQ�PRGHOV�ZLWK�
PRUWDOLW\� DV� WKH� WDUJHW� �GHSHQGHQW�� YDULDEOH� DQG� ZLWK� YDULRXV� YDULDEOHV� WKDW� DUH�
DYDLODEOH�LQ�WKH�/05�DV�FRYDULDWHV��

7KH� UHJUHVVLRQ�PRGHOV� XVH�/05�GDWD� RI� WKH� ODVW� IRXU� \HDUV�� L�H�� WKH� SHULRG� �����
������)URP�WKHVH��605V�DQG�+605V�DUH�FDOFXODWHG�IRU� WKH�SHULRG�����������DQG�
IRU�WKH�WKUHH�VHSDUDWH�\HDUV���

3UHYLRXVO\�� .LZD� 3ULVPDQW� EDVHG� WKH� �+�605� PRGHO� RQ� /05� GDWD� IURP� �����
RQZDUGV�� 6R� WKH� +605� ���������� ZDV� EDVHG� RQ� WKH� H[SHFWHG� PRUWDOLW\� PRGHO�
�GHQRPLQDWRU��XVLQJ�WKH�/05������������DQG�WKH�+605�����������ZDV�EDVHG�RQ�
WKH�PRGHO�XVLQJ�WKH�/05������������$IWHU�VWXG\��&%6�GHFLGHG�WR�EDVH�WKH�FXUUHQW�
+605�PRGHO�RQ�WKH�ODVW�DYDLODEOH�IRXU�\HDUV�RI�WKH�/05��WR�PDNH�WKH�PRGHO�PRUH�
XS�WR�GDWH�ZKLOH�SUHVHUYLQJ�VXIILFLHQW�VWDELOLW\�DQG�DFFXUDF\��7KH��+�605�ILJXUHV�RI�
����� DQG� ����� FDQ� WKHUHIRUH� GLIIHU� IURP� WKRVH� SUHYLRXVO\� SURGXFHG� E\� .LZD�
3ULVPDQW� IRU� VHYHUDO� UHDVRQV�� )LUVWO\�� DGGLQJ� D� QHZ�\HDU� ������� WR� WKH�PRGHO�ZLOO�
DOZD\V� UHVXOW� LQ� �UHODWLYHO\� VPDOO�� GLIIHUHQFHV� LQ� RXWFRPHV� RI� SUHYLRXV� \HDUV��
6HFRQGO\��&%6�XVHG�IHZHU�/05�\HDUV�LQ�WKH�PRGHO��7KLUGO\��GLIIHUHQFHV�DUH�D�UHVXOW�
RI�FKDQJHV�LQ�WKH�PRGHO�LWVHOI��0RVWO\�EDVHG�RQ�WKH�H[WHQVLYH�UHVHDUFK�RI�WKH�'XWFK�
+605�([SHUW�JURXS��&%6�KDV�GHFLGHG�WR�LQWURGXFH�VRPH�FKDQJHV��,Q�WKH�IROORZLQJ�
VHFWLRQV� WKH� FXUUHQW� PRGHO� LV� H[SODLQHG� LQ� GHWDLO�� 7KH� GLIIHUHQFHV� ZLWK� WKH� .LZD�
3ULVPDQW�PRGHO�DUH�H[SODLQHG�LQ�$SSHQGL[�����

���� 7DUJHW�SRSXODWLRQ�DQG�GDWD�ILOH�

������ +RVSLWDOV�

³+RVSLWDO´�LV�WKH�SULPDU\�REVHUYDWLRQ�XQLW��+RVSLWDOV�UHSRUW�DGPLVVLRQ�GDWD��KRVSLWDO�
VWD\�GDWD��LQ�WKH�/05��+RZHYHU��QRW�DOO�KRVSLWDOV�SDUWLFLSDWH�LQ�WKH�/05��,Q�7DEOH���
WKH�UHVSRQVH�QXPEHUV�IRU������DUH�JLYHQ��

7DEOH����3DUWLFLSDWLRQ�RI�KRVSLWDOV�LQ�WKH�/05�������
7\SH�RI�KRVSLWDO� 7RWDO�

KRVSLWDO�
SRSXODWLRQ�

/05�

SRSXODWLRQ�

7RWDO�SDUWLFLSDWLQJ�

KRVSLWDOV�LQ�/05�

3DUWLFLSDWLQJ�KRV�

SLWDOV�ZLWK�SDUWLDO�
UHVSRQVH�

*HQHUDO�KRVSLWDOV� ��� ��� ��� ��
8QLYHUVLW\�KRVSLWDOV� �� �� �� ��
6SHFLDOLVHG�KRVSLWDOV� �D�� �E�� �� ��
� � � � �
7RWDO�KRVSLWDOV� ���� ��� ��� ��

D��+RVSLWDOV�ZLWK�D� ORQJ�VWD\�FKDUDFWHU�DUH�QRW� LQFOXGHG��([FOXGHG�DUH�HSLOHSV\�FOLQLFV�DQG�
ORQJ�VWD\� FHQWUHV� IRU� UHKDELOLWDWLRQ� DQG� DVWKPD� WUHDWPHQW�� �6HPL��SULYDWH� FOLQLFV� DUH� DOVR�
H[FOXGHG��WKHVH�PDLQO\�KDYH�RXWSDWLHQWV�DQG�GD\�FDVHV��
E��,QFOXGHG�DUH�VSHFLDOLVHG�KRVSLWDOV�IRU�����OXQJ�GLVHDVHV������FDQFHU������UKHXPDWLF�GLVHDVHV��
RUWKRSHGLFV�DQG�UHKDELOLWDWLRQ��DQG�����H\H�GLVHDVHV��
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,Q�WKH�+605�PRGHO�DOO�VKRUW�VWD\�KRVSLWDOV�ZLWK�LQSDWLHQW�DGPLVVLRQV�SDUWLFLSDWLQJ�
LQ� WKH� /05� LQ� ���������� DUH� LQFOXGHG� LQ� SULQFLSOH�� 7KH� WDUJHW� SRSXODWLRQ� WKXV�
LQFOXGHV� DOO� JHQHUDO�� XQLYHUVLW\� DQG� VKRUW� VWD\� VSHFLDOLVHG� KRVSLWDOV� ZLWK� LQSDWLHQW�
DGPLVVLRQV�� 2QH� RI� WKH� ��� JHQHUDO� KRVSLWDOV� SDUWLFLSDWLQJ� LQ� WKH� /05� KDV� GD\�
DGPLVVLRQV�RQO\��DQG�LV�WKHUHIRUH�H[FOXGHG�IURP�WKH�PRGHO��,Q������WZHOYH�KRVSLWDOV�
GLG� QRW� SDUWLFLSDWH� LQ� WKH� /05�� 7KH� DGPLVVLRQV� RI� WKHVH� KRVSLWDOV� FDQQRW� EH�
DQDO\VHG��$QRWKHU�VHYHQ�KRVSLWDOV�ZHUH�SDUWLDO�QRQ�UHVSRQGHQWV�LQ�������LQ�WKH�VHQVH�
WKDW�WKH\�RQO\�SURYLGHG�LQIRUPDWLRQ�RQ�SDUW�RI�WKHLU�LQSDWLHQW�DGPLVVLRQV��$OWKRXJK�
LPSXWDWLRQV� DUH� PDGH� IRU� WKHVH� PLVVLQJ� DGPLVVLRQV� LQ� WKH� /05� GDWD� ILOH�� WKHVH�
LPSXWDWLRQV�DUH�QRW� DSSURSULDWH� IRU�PRGHO�EXLOGLQJ��+RZHYHU�� WKH� UHJLVWHUHG�/05�
DGPLVVLRQV� RI� WKH� SDUWLDO� QRQ�UHVSRQGHQWV� DUH� LQFOXGHG� LQ� WKH�+605�PRGHO� �ZLWK�
WZR�H[FHSWLRQV��VHH�EHORZ���,Q�WRWDO��WKH�QXPEHU�RI�KRVSLWDOV�LQFOXGHG�LQ�WKH�+605�
PRGHO�ZDV����LQ����������LQ����������LQ�������DQG����LQ�������

,Q������� IRU� WZR�SDUWLDO�QRQ�UHVSRQGLQJ�KRVSLWDOV�RQO\� WKH� IXOO\� UHJLVWHUHG�PRQWKV�
ZHUH�LQFOXGHG�LQ�WKH�PRGHO��DV�LQ�WKH�RWKHU�PRQWKV�WKHUH�ZHUH�LQGLFDWLRQV�WKDW�IDWDO�
FDVHV� ZHUH� UHJLVWHUHG� FRPSOHWHO\� DQG� WKH� QRQ�IDWDO� FDVHV� SDUWLDOO\�� 7KH� SDUWLDOO\�
UHJLVWHUHG�PRQWKV�RI�WKHVH�KRVSLWDOV�ZHUH�UHPRYHG�IURP�WKH�PRGHO�DV�WKHVH�ZRXOG�
RWKHUZLVH� XQMXVWO\� LQIOXHQFH� WKH� HVWLPDWHV�� $V� RQO\� WKUHH� IXOO\� UHJLVWHUHG� PRQWKV�
ZHUH� DYDLODEOH� IRU� WKHVH� KRVSLWDOV�� QR� �+�605V� ZHUH� FDOFXODWHG� IRU� WKHP�� 7KH�
ILJXUHV� ZRXOG� KDYH� EHHQ� UHODWLYHO\� XQUHOLDEOH� DQG� QRW� EDVHG� RQ� WKH� VDPH� SHULRG�
OHQJWK�DV� WKH�RWKHU�KRVSLWDOV��$OVR��QR� �+�605�ILJXUHV�ZHUH�FRPSXWHG�IRU�VHYHUDO�
RWKHU� KRVSLWDOV�� EXW� IRU� GLIIHUHQW� UHDVRQV� �VHH� $SSHQGL[� ���� +RZHYHU�� WKH� GDWD� RI�
WKHVH�KRVSLWDOV�ZDV�NHSW�LQ�WKH�PRGHO���

������ $GPLVVLRQV�

:H�FRQVLGHUHG�ERWK� WKH� SRSXODWLRQ�RI� KRVSLWDOV� DQG� WKH� SRSXODWLRQ�RI� DGPLVVLRQV��
2XU� WDUJHW� SRSXODWLRQ� RI� DGPLVVLRQV� FRQVLVWV� RI� ³DOO� KRVSLWDO� VWD\V� �LQSDWLHQW�
DGPLVVLRQV�� RI� 'XWFK� UHVLGHQWV� LQ� VKRUW� VWD\� 'XWFK� KRVSLWDOV� GXULQJ� D� FHUWDLQ�
SHULRG´��7KH�GDWH�RI�GLVFKDUJH��DQG�QRW�WKH�GD\�RI�DGPLVVLRQ��GHWHUPLQHV�WKH�\HDU�D�
UHFRUG� LV� DVVLJQHG� WR�� 6R� WKH� ����� SRSXODWLRQ� RI� KRVSLWDO� VWD\V� FRPSULVHV� DOO�
LQSDWLHQW� DGPLVVLRQV� WKDW� HQGHG� LQ� ������ )RU� WKH� VDNH� RI� FRQYHQLHQFH�� ZH� ZLOO�
VRPHWLPHV�QDPH�WKHVH�KRVSLWDO�VWD\V�DV�³DGPLVVLRQV´��WKXV�PHDQLQJ�WKH�KRVSLWDO�VWD\�
LQVWHDG�RI�LWV�YHU\�EHJLQQLQJ��

'D\� DGPLVVLRQV� DUH� H[FOXGHG� EHFDXVH� WKHVH� DUH� LQ� SULQFLSOH� QRQ�OLIH�WKUHDWHQLQJ�
FDVHV�ZLWK�KDUGO\�DQ\�PRUWDOLW\���

6LQFH� WKHUH� DUH� PDQ\� GLDJQRVHV� ZLWK� YHU\� ORZ� PRUWDOLW\�� RQO\� WKH� ��� GLDJQRVLV�
JURXSV�ZLWK� WKH� KLJKHVW� �DEVROXWH��PRUWDOLW\� DUH� DQDO\VHG�� 7KHVH� GLDJQRVLV� JURXSV�
�VHH� VHFWLRQ� ���� IRU� D� IXUWKHU� VSHFLILFDWLRQ�� FRYHU� ������ RI� WKH� HQWLUH� LQSDWLHQW�
KRVSLWDO�PRUWDOLW\�DQG�������RI� WKH� LQSDWLHQW�DGPLVVLRQV� LQ������������0RUHRYHU��
VRPH�UHJLVWHUHG�DGPLVVLRQV�RI�WZR�SDUWLDOO\�QRQ�UHVSRQGLQJ�KRVSLWDOV�ZHUH�H[FOXGHG�
EHFDXVH�RI�RYHU�UHSRUWLQJ�IDWDO�FDVHV��VHH�VXEVHFWLRQ���������
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/DVWO\��DGPLVVLRQV�RI�IRUHLJQHUV�DUH�H[FOXGHG�IURP�WKH�+605�PRGHO��7KLV�LV�SDUWO\�
GRQH�LQ�WKH�FRQWH[W�RI�SRVVLEOH�IXWXUH�PRGLILFDWLRQV�RI�WKH�PRGHO��ZKHQ�RWKHU�GDWD�
FDQ�EH�OLQNHG�WR�WKH�DGPLVVLRQV�RI�'XWFK�UHVLGHQWV��VHH�$SSHQGL[�����7KH�QXPEHU�RI�
DGPLVVLRQV� RI� IRUHLJQHUV� LV� UHODWLYHO\� VPDOO� �������� LQSDWLHQW� DGPLVVLRQV� LQ� �����
��������

$OWRJHWKHU������������ LQSDWLHQW� DGPLVVLRQV�� WKDW�DUH� UHJLVWHUHG� LQ� WKH�/05�ZLWKLQ�
WKH����&&6�GLDJQRVLV�JURXSV�FRQVLGHUHG��ZHUH�LQFOXGHG�LQ�WKH�PRGHO�RI�������������

���� 7DUJHW�YDULDEOH��GHSHQGHQW�YDULDEOH���

7KH�WDUJHW�YDULDEOH�IRU�WKH�UHJUHVVLRQ�DQDO\VLV�LV�WKH�³LQ�KRVSLWDO�PRUWDOLW\´��$V�WKLV�
YDULDEOH�LV�ELQDU\��ORJLVWLF�UHJUHVVLRQV�KDYH�EHHQ�SHUIRUPHG���

7KH� FUXGH� PRUWDOLW\� UDWH� IRU� WKH� SRSXODWLRQ� RI� �� ���� ���� LQSDWLHQW� DGPLVVLRQV�
PHQWLRQHG� LQ� VHFWLRQ� ���� LV� ������ %XW�� RI� FRXUVH�� UDWHV� DUH� GLIIHUHQW� IRU� GLIIHUHQW�
GLVHDVHV���

���� 6WUDWLILFDWLRQ�

,QVWHDG�RI�SHUIRUPLQJ�RQH�ORJLVWLF�UHJUHVVLRQ�IRU�DOO�DGPLVVLRQV��D�VHSDUDWH�ORJLVWLF�
UHJUHVVLRQ�KDV� EHHQ�SHUIRUPHG� IRU� HDFK�RI� WKH� VHOHFWHG�GLDJQRVLV� JURXSV�G��7KHVH�
VXE�SRSXODWLRQV� RI� DGPLVVLRQV� DUH�PRUH� KRPRJHQHRXV� WKDQ� WKH� HQWLUH� SRSXODWLRQ��
+HQFH�� WKLV� VWUDWLILFDWLRQ� PD\� LPSURYH� WKH� SUHFLVLRQ� RI� WKH� HVWLPDWHG� PRUWDOLW\�
SUREDELOLWLHV��$V�D�UHVXOW�RI�WKH�VWUDWLILFDWLRQ��FRYDULDWHV�DUH�DOORZHG�WR�KDYH�GLIIHUHQW�
UHJUHVVLRQ�FRHIILFLHQWV�DFURVV�GLDJQRVLV�JURXSV���

7KH� GLDJQRVLV� JURXSV� DUH� FOXVWHUV� RI� ,&'��&0� �,QWHUQDWLRQDO� &ODVVLILFDWLRQ� RI�
'LVHDVHV�� �WK�5HYLVLRQ��&OLQLFDO�0RGLILFDWLRQ�� FRGHV� UHJLVWHUHG� LQ� WKH�/05��+HUH�
WKH�PDLQ� GLDJQRVLV� RI� WKH� DGPLVVLRQ� LV� XVHG�� L�H�� WKH�PDLQ� UHDVRQ� IRU� WKH� KRVSLWDO�
VWD\��ZKLFK�LV�GHWHUPLQHG�DW�GLVFKDUJH��7KH�&&6��&OLQLFDO�&ODVVLILFDWLRQV�6RIWZDUH���
LV�XVHG�IRU�WKH�FOXVWHULQJ��7KLV�FOXVWHUV�,&'�GLDJQRVHV�LQWR�D�PDQDJHDEOH�QXPEHU�RI�
FOLQLFDOO\�PHDQLQJIXO�FDWHJRULHV��)RU�WKH�+605��ZH�VHOHFWHG�WKH�&&6�JURXSV�ZLWK�
WKH�KLJKHVW�PRUWDOLW\�FRYHULQJ�DERXW�����RI�WKH�WRWDO�KRVSLWDO�PRUWDOLW\��7KH����&&6�
JURXSV�DUH� OLVWHG� LQ�7DEOH��� LQ�VHFWLRQ������7KH� ,&'��&0�FRGHV�RI� WKHVH����&&6�
JURXSV�DUH�DYDLODEOH�LQ�D�VHSDUDWH�ILOH�SXEOLVKHG�WRJHWKHU�ZLWK�WKLV�UHSRUW��

$FWXDOO\��WKHVH����&&6�GLDJQRVLV�JURXSV�KDYH�EHHQ�NHSW�FRQVWDQW�RYHU�WKH�ODVW�IHZ�
\HDUV��$OWKRXJK�WKH�UHDO�³WRS���´�RI�&&6�JURXSV�ZLWK�KLJKHVW�PRUWDOLW\�KDV�FKDQJHG�
VOLJKWO\� LQ� WKH� FRXUVH� RI� \HDUV�� &%6� GHFLGHG� WR� XVH� WKH� VDPH� JURXSV� DV� .LZD�
3ULVPDQW�KDG��IRU�UHDVRQV�RI�FRQWLQXLW\��6R�WKH�PRGHO� LQFOXGHV����VHSDUDWH� ORJLVWLF�
UHJUHVVLRQV��RQH�IRU�HDFK�&&6�GLDJQRVLV�JURXS�G�WKDW�ZDV�VHOHFWHG���

������������������������������������������������������
��6HH�KWWS���ZZZ�KFXS�XV�DKUT�JRY�WRROVVRIWZDUH�FFV�FFVIDFWVKHHW�MVS�

http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccsfactsheet.jsp
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���� &RYDULDWHV��H[SODQDWRU\�YDULDEOHV�RU�SUHGLFWRUV�RI�LQ�KRVSLWDO�PRUWDOLW\��

%\�LQFOXGLQJ�FRYDULDWHV�RI�SDWLHQW�DQG�DGPLVVLRQ�FKDUDFWHULVWLFV�LQ�WKH�PRGHO��WKH�LQ�
KRVSLWDO�PRUWDOLW\�LV�DGMXVWHG�IRU�WKHVH�FKDUDFWHULVWLFV��$V�D�UHVXOW��WKH��+�605V�DUH�
DGMXVWHG�IRU�WKHVH�FRYDULDWHV�DV�ZHOO��)RU�WKLV�RQH�REYLRXVO\�FKRRVHV�WKRVH�YDULDEOHV�
�DYDLODEOH�LQ�WKH�/05��WKDW�DUH�DVVRFLDWHG�ZLWK�SDWLHQW¶V�LQ�KRVSLWDO�PRUWDOLW\��7KH�
PRUH� WKH� FRYDULDWHV� GLVFULPLQDWH� EHWZHHQ� KRVSLWDOV�� WKH� ELJJHU� WKH� HIIHFW� RQ� WKH�
�+�605�� &%6� XVHG� WKH� VDPH� W\SHV� RI� FRYDULDWHV� WKDW� .LZD� 3ULVPDQW� KDG� XVHG�
EHIRUH�� EXW� FKDQJHG� VRPH� RSHUDWLRQDOLVDWLRQV�� HVSHFLDOO\� ZLWK� UHVSHFW� WR� WKH� ZD\�
VHYHULW\� RI� WKH� PDLQ� GLDJQRVLV� DQG� FRPRUELGLWLHV� ZHUH� LQFOXGHG� LQ� WKH� PRGHO�� DV�
VXJJHVWHG�E\�WKH�'XWFK�+605�([SHUW�JURXS���
+HUH� IROORZV� D� OLVWLQJ� RI� WKH� FRYDULDWHV� XVHG�� 0RUH� LQIRUPDWLRQ� DERXW� WKHVH�
FRYDULDWHV�DQG�WKHLU�XVH�LQ�WKH�DQDO\VLV�LV�IRXQG�LQ�$SSHQGL[����'LIIHUHQFHV�ZLWK�WKH�
FRYDULDWHV�WKDW�.LZD�3ULVPDQW�KDG�XVHG�EHIRUH�DUH�H[SODLQHG�LQ�$SSHQGL[�����

7KH�IROORZLQJ�/05�YDULDEOHV�DUH�LQFOXGHG�LQ�WKH�PRGHO�DV�FRYDULDWHV��

•� $JH�DW�DGPLVVLRQ�����FDWHJRULHV���

•� 6H[�RI�WKH�SDWLHQW����FDWHJRULHV���

•� 6(6� �6RFLR�(FRQRPLF� 6WDWXV�� RI� WKH� SRVWDO� DUHD� RI� SDWLHQW¶V� DGGUHVV� ���
FDWHJRULHV��� 7KH� 6(6� FODVVLILFDWLRQ� SHU� SRVWDO� FRGH� LV� IURP� 7KH� 1HWKHUODQGV�
,QVWLWXWH�IRU�6RFLDO�5HVHDUFK��6RFLDDO�&XOWXUHHO�3ODQEXUHDX��6&3����

•� 6HYHULW\�RI�PDLQ�GLDJQRVLV����FDWHJRULHV���,QVWHDG�RI�&&6�GLDJQRVLV�VXEJURXSV��
ZH� XVHG� D� QHZ� FODVVLILFDWLRQ� RI� VHYHULW\� RI� WKH� PDLQ� GLDJQRVLV� LQ� WHUPV� RI�
PRUWDOLW\�UDWHV��DV�VXJJHVWHG�E\�9DQ�GHQ�%RVFK�HW�DO����������VHH�$SSHQGL[�����

•� 8UJHQF\�RI�WKH�DGPLVVLRQ��SODQQHG��QRW�SODQQHG����

•� &RPRUELGLW\B�� ±� &RPRUELGLW\B���� L�H�� D� VHSDUDWH� GXPP\� YDULDEOH� �LQGLFDWRU�
YDULDEOH�� IRU� HDFK�RI� WKH����FRPRUELGLW\�JURXSV� WKDW�DUH�SDUW�RI� WKH�³&KDUOVRQ�
LQGH[´�� 7KH� JURXSV� DUH� OLVWHG� LQ� 7DEOH� $���� LQ� $SSHQGL[� ��� (DFK� GXPP\�
YDULDEOH�LQGLFDWHV�ZKHWKHU�WKH�SDWLHQW�VXIIHUV�IURP�WKH�VSHFLILF�FRPRUELGLW\��H�J��
GLDEHWHV��� EDVHG� RQ� WKH� VHFRQGDU\� GLDJQRVHV� UHJLVWHUHG� LQ� WKH� /05�� 7KH�
SURFHGXUH�ZLWK�VHSDUDWH�GXPP\�YDULDEOHV�KDV�EHHQ�VXJJHVWHG�E\�/LQJVPD�DQG�
3RXZ��ZKR�GLG�UHVHDUFK�IRU�WKH�'XWFK�+605�([SHUW�JURXS��VHH�$SSHQGLFHV���
DQG� ��� )LQDOO\�� ZH� FROODSVHG� WKH� ��� FRPRUELGLW\� JURXSV� WR� ��� JURXSV�� DV�
GHVFULEHG�LQ�$SSHQGL[�����

•� 6RXUFH� RI� DGPLVVLRQ� ��� FDWHJRULHV�� KRPH�� QXUVLQJ� KRPH�� JHQHUDO� KRVSLWDO��
DFDGHPLF� RU� WRS�FOLQLFDO� KRVSLWDO��� LQGLFDWLQJ� WKH� SDWLHQW¶V� ORFDWLRQ� EHIRUH� WKH�
DGPLVVLRQ���

•� <HDU�RI�GLVFKDUJH����FDWHJRULHV��������������

•� 0RQWK�RI�DGPLVVLRQ����FDWHJRULHV�RI�WZR�PRQWKV���

1RQ�VLJQLILFDQW� FRYDULDWHV� �< ����� DUH� GURSSHG� GXULQJ� WKH� EDFNZDUG� HOLPLQDWLRQ�
PHWKRG� �VHH� VXEVHFWLRQ� �������� 2QO\� ³<HDU� RI� GLVFKDUJH´� LV� QHYHU� GURSSHG�� DV� LW�
JXDUDQWHHV� WKDW� WKH� 605V� DQG� +605V� KDYH� DQ� DYHUDJH� RI� ����� ,QIRUPDWLRQ� RQ�
FROODSVLQJ�FDWHJRULHV�LV�DOVR�IRXQG�LQ�VHFWLRQ���������
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���� &RPSXWDWLRQ�RI�WKH�PRGHO�DQG�WKH��+�605��

������ 605�DQG�+605�

$FFRUGLQJ�WR�WKH�ILUVW�IRUPXOD�LQ�VHFWLRQ������WKH�605�RI�KRVSLWDO�K�IRU�GLDJQRVLV�G�
LV�ZULWWHQ�DV��
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GK (

2
605 ���= ��� � � � � � ������������������

ZLWK� GK2 �WKH�REVHUYHG�QXPEHU�RI�GHDWKV�ZLWK�GLDJQRVLV�G�DQG�KRVSLWDO�K��DQG� GK( �

WKH� H[SHFWHG� QXPEHU� RI� GHDWKV� LQ� D� FHUWDLQ� SHULRG�� :H� FDQ� GHQRWH� WKHVH��
UHVSHFWLYHO\��DV��
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ZKHUH� GKL' �GHQRWHV�WKH�REVHUYHG�PRUWDOLW\�IRU�WKH�LWK�DGPLVVLRQ�RI�WKH�FRPELQDWLRQ�

�G�K���ZLWK�VFRUHV����GHDWK��DQG����VXUYLYDO���DQG� GKLS
�

� WKH�PRUWDOLW\�SUREDELOLW\�IRU�

WKLV�DGPLVVLRQ��DV�HVWLPDWHG�E\�WKH�ORJLVWLF�UHJUHVVLRQ�RI�³PRUWDOLW\�GLDJQRVLV�G´�RQ�
WKH�VHW�RI�FRYDULDWHV�PHQWLRQHG�LQ�VHFWLRQ������7KLV�JLYHV��
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ZLWK� GKL; �WKH�VFRUHV�RI�DGPLVVLRQ�L�RI�KRVSLWDO�K�RQ�WKH�VHW�RI�FRYDULDWHV��DQG� βÖ �WKH�
PD[LPXP�OLNHOLKRRG�HVWLPDWHV�RI�WKH�FRUUHVSRQGLQJ�UHJUHVVLRQ�FRHIILFLHQWV��L�H��WKH�
VR�FDOOHG�ORJ�RGGV���

)RU�WKH�+605�RI�KRVSLWDO�K��ZH�KDYH�DFFRUGLQJO\�
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+HQFH�� DQ�+605� LV� D�ZHLJKWHG�PHDQ�RI� WKH�605V��ZLWK� WKH�H[SHFWHG�PRUWDOLWLHV�
DFURVV�GLDJQRVHV�DV�WKH�ZHLJKWV���
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������ 0RGHOOLQJ�DQG�PRGHO�GLDJQRVWLFV�

)RU�HDFK�RI� WKH����&&6�GLDJQRVLV�JURXSV�� ILUVW� WKH� IXOO�PRGHO�KDV�EHHQ�HVWLPDWHG��
XVLQJ� DOO� FDWHJRULFDO� FRYDULDWHV� PHQWLRQHG� LQ� VHFWLRQ� ����� 6XEVHTXHQWO\�� UHGXFHG�

PRGHOV� DUH� HVWLPDWHG�� GURSSLQJ� QRQ�VLJQLILFDQW� FRYDULDWHV� �< ����� E\� XVLQJ� WKH�
³IDVWEZ´� PHWKRG� RI� /DZOHVV� DQG� 6LQJKDO� �������� 7KLV� EDFNZDUG� VWHSZLVH�
HOLPLQDWLRQ�SURFHGXUH�XVHV�WKH�:DOG�VWDWLVWLF�DV�D�WHVWLQJ�FULWHULRQ��)LQDOO\��<HDU�RI�
GLVFKDUJH� LV� DGGHG� WR� WKH� UHGXFHG� PRGHO� LI� LW� ZDV� GURSSHG� GXULQJ� WKH� VWHSZLVH�
SURFHGXUH���

$SSHQGL[� �� JLYHV� DQ� RYHUYLHZ� RI� WKH� FRYDULDWHV� DQG� WKHLU� FDWHJRULHV�� &DWHJRULHV��
LQFOXGLQJ� WKH� UHIHUHQFH� FDWHJRU\�� DUH� FROODSVHG� LI� WKH� QXPEHU� RI� DGPLVVLRQV� LV�
VPDOOHU�WKDQ�����WKXV�SUHYHQWLQJ�WKH�VWDQGDUG�HUURUV�RI�WKH�UHJUHVVLRQ�FRHIILFLHQWV�WR�
EHFRPH�WRR�ODUJH��7KLV�FROODSVLQJ�LV�SHUIRUPHG�VWDUWLQJ�IURP�WKH�VPDOOHVW�FDWHJRU\��
ZKLFK� LV� FRPELQHG� ZLWK� WKH� VPDOOHU� QHDUE\� FDWHJRU\�� HWF�� )RU� WHFKQLFDO� UHDVRQV�
GHDOLQJ�ZLWK�WKH�FKRVHQ�5�VRIWZDUH��FROODSVLQJ�DOVR�WRRN�DOVR�SODFH�ZKHQ�WKHUH�ZHUH�
QR� GHDWKV� LQ� WKH� FDWHJRU\�� )RU� WKH� FRPRUELGLW\� YDULDEOHV� D� FRPSDUDEOH�PHWKRG� RI�
FROODSVLQJ�ZDV�SHUIRUPHG��VHH�$SSHQGL[����$OO�UHJUHVVLRQ�FRHIILFLHQWV�DUH�SUHVHQWHG�
LQ�$SSHQGL[����

)RU�HYDOXDWLQJ�WKH����PRGHOV��WKH�IROORZLQJ�VWDWLVWLFV�DUH�SUHVHQWHG��

•� VWDQGDUG�HUURUV�IRU�DOO�UHJUHVVLRQ�FRHIILFLHQWV��DV�ZHOO�DV�WKH�RGGV��ZKLFK�DUH�WKH�
H[SRQHQWV�RI�WKH�UHJUHVVLRQ�FRHIILFLHQWV���

•� :DOG�VWDWLVWLFV� IRU� WKH�RYHUDOO�HIIHFW�DQG�WKH�VLJQLILFDQFH� WHVWLQJ�RI�FDWHJRULFDO�
YDULDEOHV���

•� &�VWDWLVWLFV� IRU� WKH� RYHUDOO� ILW�� 7KH� &�VWDWLVWLF� LV� D� PHDVXUH� IRU� WKH� SUHGLFWLYH�
YDOLGLW\�RI��LQ�RXU�VLWXDWLRQ��D�ORJLVWLF�UHJUHVVLRQ��,WV�PD[LPXP�YDOXH�RI���SRLQWV�
WR� SHUIHFW� GLVFULPLQDWLQJ� SRZHU� DQG� ���� SRLQWV� WR� D� GLVFULPLQDWLQJ� SRZHU� QRW�
EHWWHU� WKDQ� H[SHFWHG� E\� FKDQFH�� ZKLFK�ZLOO� EH� WKH� VLWXDWLRQ� LI� QR� DSSURSULDWH�
FRYDULDWHV�DUH� IRXQG��:H�SUHVHQW� WKH�&�VWDWLVWLFV� DV�DQ�HYDOXDWLRQ�FULWHULRQ� IRU�
WKH����ORJLVWLF�UHJUHVVLRQV��VHH�7DEOH���LQ�VHFWLRQ�������

������ &RQILGHQFH�LQWHUYDOV�DQG�FRQWURO�OLPLWV�

)RU�HDFK�605�DQG�+605�D�����FRQILGHQFH�LQWHUYDO�LV�FDOFXODWHG��L�H��DQ�XSSHU�DQG�
ORZHU� FRQILGHQFH� OLPLW�� 7KHVH� OLPLWV� DUH�PHQWLRQHG� LQ� WKH� VSHFLILF� UHSRUWV� IRU� WKH�
KRVSLWDOV�� $� ORZHU� OLPLW� DERYH� ���� SRLQWV� WR� D� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJK�
�+�605�� DQG� DQ� XSSHU� OLPLW� EHORZ� ���� SRLQWV� WR� D� VWDWLVWLFDOO\� VLJQLILFDQWO\� ORZ�
�+�605��)RU�WKH�FDOFXODWLRQ�RI�WKHVH�FRQILGHQFH�LQWHUYDOV��D�3RLVVRQ�GLVWULEXWLRQ�LV�
DVVXPHG�IRU�WKH�QXPHUDWRU�RI�WKH��+�605��ZKHUHDV�WKH�GHQRPLQDWRU�LV�DVVXPHG�WR�
KDYH� QR� YDULDWLRQ�� 7KLV� LV� D� JRRG� DSSUR[LPDWLRQ�� VLQFH� WKH� YDULDQFH� RI� WKH�
GHQRPLQDWRU�LV�VPDOO��$V�D�UHVXOW�RI�WKHVH�DVVXPSWLRQV��H[DFW�FRQILGHQFH�OLPLWV�FRXOG�
EH�FRPSXWHG��

+605V�FDQ�EH�SUHVHQWHG�LQ�D�IXQQHO�SORW��VHH�)LJXUH�����7KLV�LV�D�SORW�RI�KRVSLWDOV��
ZKHUH�WKH�YHUWLFDO�D[LV�UHSUHVHQWV� WKH�+605V�DQG�WKH�KRUL]RQWDO�D[LV�WKH�H[SHFWHG�
PRUWDOLWLHV��3RLQWV� DERYH� WKH�KRUL]RQWDO� D[LV� �+605 �����KDYH�D�KLJKHU�REVHUYHG�
WKDQ�H[SHFWHG�PRUWDOLW\��$V� WKLV�PLJKW�EH�D�QRQ�VLJQLILFDQW�IHDWXUH��GXH� WR�FKDQFH��
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FRQWURO� OLPLWV� DUH� VKRZQ� LQ� WKH� SORW� IRU� HDFK�SRVVLEOH� H[SHFWHG�PRUWDOLW\��+605V�
ZLWKLQ�WKHVH�FRQWURO�OLPLWV�GR�QRW�GHYLDWH�VLJQLILFDQWO\�IURP������,Q�WKH�FDVH�RI�����
FRQWURO�OLPLWV��DERXW������RI�WKH�SRLQWV�ZRXOG�OLH�DERYH�WKH�XSSHU�OLPLW�LI�WKHUH�LV�QR�
UHDVRQ� IRU� GLIIHUHQFHV� EHWZHHQ� +605V�� DQG� DERXW� ����� RI� WKH� SRLQWV� EHORZ� WKH�
ORZHU� OLPLW�� 7KH� VDPH� KROGV�� PXWDWLV� PXWDQGLV�� IRU� WKH� ����� FRQWURO� OLPLWV�� +HUH�
DERXW� �����RI� WKH� SRLQWV�ZRXOG� OLH� DERYH� WKH� XSSHU� OLQH�� LI� WKHUH� LV� QR� UHDVRQ� IRU�
GLIIHUHQFHV�LQ�VWDQGDUGLVHG�PRUWDOLW\�UDWHV��0RVW�DWWHQWLRQ�ZLOO�EH�SDLG�WR�WKLV�OLQH��DV�
SRLQWV�DERYH�WKLV�OLQH�KDYH�D�KLJK�+605�WKDW�LV�VWDWLVWLFDOO\�YHU\�VLJQLILFDQW��ZKLFK�
FDQ� KDUGO\� EH� WKH� UHVXOW� RI� FKDQFH� DORQH�� 7KHVH� KRVSLWDOV� ZRXOG� EH� DGYLVHG� WR�
LQYHVWLJDWH� WKH� SRVVLEOH� UHDVRQV� IRU� WKH� VLJQLILFDQWO\� KLJK� YDOXHV�� FRGLQJ� HUURUV��
XQPHDVXUHG�FDVHPL[�YDULDEOHV�DQG�RU�VXERSWLPDO�TXDOLW\�RI�FDUH��

)LJXUH���JLYHV�WKH�IXQQHO�SORW�RI�WKH�+605V������������([DFW�FRQWURO�OLPLWV�KDYH�
EHHQ� FRPSXWHG��$V�PHQWLRQHG� EHIRUH�� KRVSLWDOV� DUH� H[FOXGHG� LI� WKHLU� GDWD� GLG� QRW�
SDVV� WKH� H[FOXVLRQ� FULWHULD� RU� LI� WKH\� GLG� QRW� DXWKRUL]H� &%6�� $V� VRPH� RI� WKHVH�
KRVSLWDOV� DUH� VWLOO� UHSUHVHQWHG� LQ� WKH� H[SHFWHG� PRUWDOLW\� PRGHO�� WKH� �ZHLJKWHG��
DYHUDJH�+605�RI�WKH�GLVSOD\HG�KRVSLWDOV�ZLOO�QRW�EH�H[DFWO\�HTXDO�WR������$FWXDOO\��
WKH� ZHLJKWHG� DYHUDJH� +605� RI� � WKH� GLVSOD\HG� KRVSLWDOV� LQ� ���������� �Q ���� LV�
������ $OVR� IRU� WKH� \HDU� ����� WKH� DYHUDJH� +605� RI� WKH� QRQ�H[FOXGHG� KRVSLWDOV�
�Q ���� LV�������5HVWULFWLRQ�RI� WKH�PRGHOV� WR� WKH�QRQ�H[FOXGHG�KRVSLWDOV�ZRXOG�QRW�
KDYH�FKDQJHG�WKH�JHQHUDO�SLFWXUH�LQ�WKH�IXQQHO�SORW��DSDUW� IURP�WKH�VPDOO�HIIHFW�RQ�
WKH�+605�DYHUDJHV��

�
)LJXUH����)XQQHO�SORW�+605�����������
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7KH�SUHFLVLRQ�RI�WKH�+605�LV�PXFK�JUHDWHU�IRU�D�WKUHH�\HDU�SHULRG�WKDQ�IRU�D�VLQJOH�
\HDU�� UHIOHFWHG� E\� D� VPDOOHU� UDQJH� EHWZHHQ� WKH� FRQWURO� OLPLWV�� 7KH� FRQILGHQFH�
LQWHUYDOV� RI� WKH� +605� DUH� VPDOOHU� DV� ZHOO�� 7KLV� LV� WKH� UHDVRQ� ZK\� +605V� DQG�
FRUUHVSRQGLQJ�IXQQHO�SORWV�RI�WKUHH�\HDU�SHULRGV�DUH�PRUH�RIWHQ�SUHVHQWHG�WKDQ�RQH�
\HDU�ILJXUHV��2I�FRXUVH��GUDZEDFNV�DUH�WKDW�WZR�SURJUHVVLYH�WKUHH�\HDU�ILJXUHV��H�J��
����������DQG������������DUH�RYHUODSSLQJ��DQG�WKDW�WKH�WKUHH�\HDU�ILJXUH�LV�OHVV�XS�
WR�GDWH�WKDQ�WKH�ILJXUH�RI�WKH�ODVW�\HDU��7KHUHIRUH�ZH�KDYH�DOVR�FDOFXODWHG�WKH�ILJXUHV�
IRU� WKH� ODVW� DYDLODEOH�\HDU� �IXQQHO�SORW�RI������QRW�SUHVHQWHG���2EVHUYHG�PRUWDOLW\�
�QXPHUDWRU��DQG�H[SHFWHG�PRUWDOLW\��GHQRPLQDWRU��DUH�WKHQ�FDOFXODWHG�IRU�WKLV�\HDU��
ZKHUHDV�WKH�H[SHFWHG�PRUWDOLW\�PRGHO�RI�WKH�+605�VWLOO�XVHV�WKH�����������GDWD��,I�
D�KRVSLWDO�KDV�D�VLJQLILFDQWO\�KLJK�+605�LQ�������EXW�QRW�IRU������������WKLV�LV�D�
VLJQDO�IRU�IXUWKHU�LQYHVWLJDWLRQ��DV�WKH�TXDOLW\�RI�FDUH�PD\�KDYH�GHWHULRUDWHG��2Q�WKH�
RWKHU� KDQG�� LI� D� KRVSLWDO� KDV� D� VLJQLILFDQWO\� KLJK�+605� LQ� ����������� EXW� QRW� LQ�
������WKLV�GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�WKH�VLWXDWLRQ�KDV�LPSURYHG�LQ�������DV�WKH�
RQH�\HDU� ILJXUHV� DUH� OHVV� RIWHQ� VLJQLILFDQW� EHFDXVH� RI� WKH� ODUJHU� PDUJLQV�� ,Q� VXFK�
FDVHV� RQH� VKRXOG� QRW� RQO\� WDNH� LQWR� DFFRXQW� WKH� VLJQLILFDQFH�� EXW� DOVR� ORRN� DW� WKH�
+605�OHYHOV�RYHU�WKH�\HDUV���

�
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��� 0RGHO�UHVXOWV�DQG�HYDOXDWLRQ��

,Q� WKLV� FKDSWHU� WKH� PRGHO� UHVXOWV� DUH� GHVFULEHG� DQG� HYDOXDWHG�� 6RPH� VXPPDU\�
PHDVXUHV�DUH�SUHVHQWHG�RI�WKH����ORJLVWLF�UHJUHVVLRQV��RQH�IRU�HDFK�&&6�JURXS��ZLWK�
LQSDWLHQW�PRUWDOLW\�DV�WKH�GHSHQGHQW�YDULDEOH�DQG�WKH�YDULDEOHV�PHQWLRQHG�LQ�VHFWLRQ�
���� DV� H[SODQDWRU\� YDULDEOHV�� 7KH� PRUH� GHWDLOHG� UHVXOWV�� VXFK� DV� WKH� UHJUHVVLRQ�
FRHIILFLHQWV��DUH�SUHVHQWHG�LQ�$SSHQGL[�����

7KH� FRPSXWDWLRQV� KDYH� EHHQ� SHUIRUPHG� XVLQJ� WKH� SURFHGXUH� ³OUP´� IURP� WKH� 5�
SDFNDJH�³UPV´���

���� ,PSDFW�RI�WKH�FRYDULDWHV�RQ�PRUWDOLW\�

7DEOH�$����RI�$SSHQGL[���VKRZV�IRU�HDFK�&&6�GLDJQRVLV�JURXS�ZKLFK�FRYDULDWHV�DUH�
SUHVHUYHG� LQ� WKH� UHJUHVVLRQ� PRGHOV�� ZKLFK� LPSOLHV� WKDW� WKH\� KDYH� D� VWDWLVWLFDOO\�
VLJQLILFDQW� LPSDFW� RQ� LQ�KRVSLWDO� PRUWDOLW\�� ³�´� SRLQWV� WR� �VWDWLVWLFDO�� VLJQLILFDQFH��
DQG�³�´�WR�QRQ�VLJQLILFDQFH��$V�DQ�H[FHSWLRQ��<HDU�RI�GLVFKDUJH�DXWRPDWLFDOO\�JHWV�D�
³�´��DV�WKLV�FRYDULDWH�KDV�EHHQ�SUHVHUYHG�HYHQ�ZKHQ�LW�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��
7KLV�JXDUDQWHHV�WKDW�WKH�RYHUDOO�H[SHFWHG�DQG�REVHUYHG�PRUWDOLWLHV�DUH�HTXDO�IRU�HDFK�
\HDU�FRQVLGHUHG��

7KH�ODVW�OLQH�RI�7DEOH�$����JLYHV�WKH�QXPEHUV�RI�VLJQLILFDQW�UHVXOWV�DFURVV�WKH�&&6�
JURXSV�IRU�HDFK�FRYDULDWH��7KHVH�YDOXHV�DUH�SUHVHQWHG�DJDLQ�LQ�7DEOH���EHORZ��DV�D�
VXPPDU\��EXW�RUGHUHG�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�WLPHV�D�FRYDULDWH�LV�VLJQLILFDQW��
6R�LW�VKRZV�KRZ�PDQ\�WLPHV�HDFK�FRYDULDWH�LV�XVHG�LQ�WKH�ILQDO�UHJUHVVLRQV��L�H��DIWHU�
LPSOHPHQWDWLRQ� RI� WKH� VWHSZLVH� SURFHGXUH�� $JH�� 8UJHQF\� RI� WKH� DGPLVVLRQ� DQG�
6HYHULW\� RI� WKH� PDLQ� GLDJQRVLV� DUH� VLJQLILFDQW� IRU� WKH� JUHDW� PDMRULW\� RI� WKH� ���
GLDJQRVLV�JURXSV��7KLV�LV�DOVR�WUXH�IRU�WKH�FRPRUELGLW\�JURXSV�������DQG�����L�H��IRU�
&RQJHVWLYH�KHDUW�IDLOXUH��5HQDO�GLVHDVH�DQG�0HWDVWDWLF�FDQFHU��7KH�LPSDFW�RI�6(6�LV�
YHU\�OLPLWHG��&RPRUELGLW\�����+,9��ZDV�QHYHU�VLJQLILFDQW��,W�ZDV�VHOGRP�UHJLVWHUHG�
DV� D� FRPRUELGLW\�� PRVW� &&6� JURXSV� KDG� OHVV� WKDQ� ��� DGPLVVLRQV� ZLWK� +,9�
FRPRUELGLW\��

7KH�UHODWLYH�LPSDFW�RI�WKH�FRYDULDWHV�LV�EHWWHU�MXGJHG�E\�FRQVLGHULQJ�WKH�:DOG��FKL�
VTXDUH�� VWDWLVWLFV� IRU� HDFK� FRYDULDWH�� VHH� 7DEOH� $���$� RI� $SSHQGL[� ��� 7KH�:DOG�
VWDWLVWLF�KDV�EHHQ�XVHG�IRU�WHVWLQJ�ZKHWKHU�WKH�FRYDULDWHV�KDG�D�VLJQLILFDQW�LPSDFW�RQ�
PRUWDOLW\��%XW� LW� FDQ�DOVR�EH� XVHG�DV� D�PHDVXUH� RI� DVVRFLDWLRQ��$� ODUJH� YDOXH� RI� D�
:DOG�VWDWLVWLF�SRLQWV�WR�D�VWURQJ�LPSDFW�RI�WKDW�FRYDULDWH�RQ�PRUWDOLW\��DGMXVWHG�IRU�
WKH� LPSDFW� RI� WKH� RWKHU� FRYDULDWHV�� ,W� LV� D� NLQG� RI� ³H[SODLQHG� FKL�VTXDUH´�� $V� WKH�
QXPEHU� RI� FDWHJRULHV� PD\� ³EHQHILW´� FRYDULDWHV� KDYLQJ� PDQ\� FDWHJRULHV�� WKH�
FRUUHVSRQGLQJ� QXPEHUV� RI� GHJUHHV� RI� IUHHGRP� �GI�� DUH� SUHVHQWHG� LQ�7DEOH�$���%��
ZKHUH�GI�LV�WKH�QXPEHU�RI�FDWHJRULHV�LQ�WKH�ILQDO�PRGHO��PLQXV�����

�
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7DEOH����6WDWLVWLFDO�VLJQLILFDQFH�RI�WKH�FRYDULDWHV�IRU�WKH����ORJLVWLF�UHJUHVVLRQV��VXPPDU\���
�
&RYDULDWH� 1R��RI�VLJQLIL�

FDQW�UHVXOWV�

� &RYDULDWH� 1R��RI�VLJQLILFDQW�

UHVXOWV�
<HDU�RI�GLVFKDUJHD�� ��� � &RPRUELGLW\B�� ���
$JH� ��� � 6H[� ���
&RPRUELGLW\B��� ��� � &RPRUELGLW\B�� ���
&RPRUELGLW\B�� ��� � 0RQWK�RI�DGPLVVLRQ� ���
8UJHQF\� ��� � &RPRUELGLW\B�� ���
&RPRUELGLW\B��� ��� � 6(6� ��
6HYHULW\�PDLQ�GLDJQRVLV� ��� � &RPRUELGLW\B�� ��
&RPRUELGLW\B�� ��� � &RPRUELGLW\B��� ��
&RPRUELGLW\B�� ��� � &RPRUELGLW\B��� ��
&RPRUELGLW\B��� ��� � &RPRUELGLW\B��� ��
&RPRUELGLW\B�� ��� � &RPRUELGLW\B��E�� ��
6RXUFH�RI�DGPLVVLRQ� ��� � &RPRUELGLW\B��E�� ��
&RPRUELGLW\B�� ��� � � �

D��<HDU�RI�GLVFKDUJH�KDV�EHHQ�SUHVHUYHG�LQ�DOO����UHJUHVVLRQV���

E��&RPRUELGLW\B���³6HYHUH�OLYHU�GLVHDVH´�DQG�&RPRUELGLW\B���³'LDEHWHV�FRPSOLFDWLRQV´�DUH�

DOZD\V� DGGHG� WR� &RPRUELGLW\B�� ³/LYHU� GLVHDVHV´� DQG� &RPRUELGLW\B��� ³'LDEHWHV´��
UHVSHFWLYHO\���

�

6LQFH�QR�LQIOXHQFH�RQ�PRUWDOLW\�KDV�EHHQ�DVVHVVHG�IRU�QRQ�VLJQLILFDQW�FRYDULDWHV��WKH�
:DOG�VWDWLVWLFV�IRU�WKHVH�FRYDULDWHV�DUH�OHIW�RXW�DQG�WKHVH�YDOXHV�DUH�FRXQWHG�DV�]HUR�
LQ�WKH�FROXPQ�VXPV��)RU�WKH�QXPEHUV�RI�GHJUHHV�RI�IUHHGRP��ZH�KDYH�SUHVHQWHG�WKH�
QXPEHU� RI� FDWHJRULHV� PLQXV� �� LQ� WKH� ILQDO� PRGHOV�� +HQFH�� $JH� PD\� KDYH� LWV�
PD[LPXP�RI����GI��DV�LW�KDV����FDWHJRULHV��EXW�ZKHQ�FDWHJRULHV�DUH�FROODSVHG��GI�ZLOO�
EH� VPDOOHU� WKDQ� ���� )RU� 6HYHULW\� RI�PDLQ� GLDJQRVLV�� GI� DOVR� GHSHQGV� RQ� WKH� &&6�
PDLQ�GLDJQRVLV�JURXS��DV�WKH��VHYHULW\�RI��VXEGLDJQRVHV�GLIIHU��UHVXOWLQJ�LQ�GLIIHUHQW�
QXPEHUV�RI�FDWHJRULHV��

7KH� ODVW� OLQH� RI� 7DEOH� $���$� JLYHV� WKH� VXP� RI� WKH�:DOG� VWDWLVWLFV� DFURVV� WKH� ���
UHJUHVVLRQV� IRU� HDFK� FRYDULDWH�� DV� D� NLQG� RI� ³H[SODLQHG� FKL�VTXDUH´�� ,Q� 7DEOH� ��
EHORZ�� WKHVH� DUH� SUHVHQWHG� DJDLQ�� DV� D� VXPPDU\�� EXW� QRZ� RUGHUHG� E\� YDOXH�� 7KH�
VXPV�RI�WKH�GHJUHHV�RI�IUHHGRP��WKH�ODVW�OLQH�RI�7DEOH�$���%��DUH�DGGHG�WR�7DEOH����,W�
VKRZV� WKDW�$JH�KDV� WKH�KLJKHVW�H[SODQDWRU\�SRZHU��ZLWK��������DV� WKH�VXP�RI� WKH�
:DOG�VWDWLVWLFV��%XW�$JH�KDV�WKH�PRVW�SDUDPHWHUV�E\�IDU��6HYHULW\�RI�PDLQ�GLDJQRVLV�
LV� DOVR� D� FRYDULDWH� ZLWK� D� ODUJH� LPSDFW� RQ� PRUWDOLW\� DQG� KDV� IHZHU� FDWHJRULHV��
8UJHQF\�RI� WKH�DGPLVVLRQ�LV�DOVR�DQ� LPSRUWDQW�YDULDEOH��7KH�H[SODQDWRU\�SRZHU�RI�
6H[��0RQWK� RI� DGPLVVLRQ� DQG� 6(6� LV� UHODWLYHO\� VPDOO�� 7KLV� LV� DOVR� WUXH� IRU� VRPH�
FRPRUELGLW\�JURXSV��/LNH�LQ�7DEOH����FRPRUELGLW\�JURXSV�������DQG����DUH�WKH�JURXSV�
ZLWK� WKH� PRVW� LPSDFW� RQ� PRUWDOLW\�� 7KH� VXP� RI� DOO� :DOG� VWDWLVWLFV� IRU� WKH� ���
FRPRUELGLW\� JURXSV� FRQVLGHUHG� LV� HTXDO� WR� ��� ����� EXW� GXH� WR� LQWHUIHUHQFH� RI�
FRPRUELGLWLHV�WKLV�RQO\�FDQ�JLYH�DQ�LQGLFDWLRQ�RI�WKHLU�FRPELQHG�HIIHFW��$Q\ZD\��LW�
FDQ�EH�FRQFOXGHG�WKDW�VHYHUDO�FRPRUELGLW\�JURXSV�DOVR�FRQWULEXWH�LPSRUWDQWO\�WR�WKH�
PRGHO���
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$V�PHQWLRQHG�EHIRUH��7DEOH���RQO\�JLYHV�D�VXPPDU\�RI�7DEOH�$�����7KH�HIIHFW�RI�D�
FRYDULDWH�RQ�PRUWDOLW\�FDQ�EH�YHU\�GLIIHUHQW�IRU�GLIIHUHQW�&&6�JURXSV��

�
7DEOH����:DOG�FKL�VTXDUH�VWDWLVWLFV�IRU�WKH����ORJLVWLF�UHJUHVVLRQV�
�
&RYDULDWH� 6XP�RI�

:DOG�

VWDWLVWLFV�

6XP�

RI�GI�

� &RYDULDWH� 6XP�RI�

:DOG�

VWDWLVWLFV�

6XP�

RI�GI�

$JH� �������� ���� � 6H[� ������ ���
6HYHULW\�PDLQ�

GLDJQRVLV��

�������� ���� � &RPRUELGLW\B�� ������ ���

8UJHQF\� �������� ��� � 0RQWK�RI�DGPLVVLRQ� ������ ���
&RPRUELGLW\B�� ������� ��� � &RPRUELGLW\B�� ������ ���
&RPRUELGLW\B��� ������� ��� � &RPRUELGLW\B�� ������ ���
&RPRUELGLW\B��� ������� ��� � 6(6� ������ ���
6RXUFH�RI�

DGPLVVLRQ�

������� ��� � &RPRUELGLW\B�� ����� ��

&RPRUELGLW\B�� ������� ��� � &RPRUELGLW\B��� ����� ��
&RPRUELGLW\B��� ������� ��� � &RPRUELGLW\B��� ����� ��
<HDU�RI�

GLVFKDUJHD��
������� ���� � &RPRUELGLW\B��� �� ��

&RPRUELGLW\B�� ������� ��� � &RPRUELGLW\B��E�� �� ��
&RPRUELGLW\B�� ������ ��� � &RPRUELGLW\B��E�� �� ��
&RPRUELGLW\B�� ������ ��� � � � �

D��<HDU�RI�GLVFKDUJH�KDV�EHHQ�SUHVHUYHG�LQ�DOO����UHJUHVVLRQV���

E��&RPRUELGLW\B���³6HYHUH�OLYHU�GLVHDVH´�DQG�&RPRUELGLW\B���³'LDEHWHV�FRPSOLFDWLRQV´�DUH�

DOZD\V� DGGHG� WR� &RPRUELGLW\B�� ³/LYHU� GLVHDVHV´� DQG� &RPRUELGLW\B��� ³'LDEHWHV´��

UHVSHFWLYHO\���

���� 0RGHO�HYDOXDWLRQ�IRU�WKH����UHJUHVVLRQ�DQDO\VHV�

7DEOH���JLYHV�WKH�&&6�GLDJQRVLV�JURXSV�DQG�WKH�YDOXHV�RI�WKH�&�VWDWLVWLF��VHH�VHFWLRQ�
������ IRU� LWV�PHDQLQJ��1HDUO\� DOO� YDOXHV� RI� WKH�&�VWDWLVWLF� OLH� EHWZHHQ����� DQG������
7KH� KLJKHVW� YDOXHV� DUH� IRXQG� IRU� WKH� &&6� JURXSV� ³,QWUDFUDQLDO� LQMXU\´� �& ������
³&DQFHU�RI�EUHDVW´��& �����DQG�³%LOLDU\�WUDFW�GLVHDVH´��& ������)RU�WKHVH�WKUHH�&&6�
JURXSV� WKH� FRYDULDWHV� VWURQJO\� UHGXFH� WKH� XQFHUWDLQW\� LQ� SUHGLFWLQJ� SDWLHQW¶V�
PRUWDOLW\�� 7KH� ORZHVW� YDOXHV� DUH� IRXQG� IRU� ³&RQJHVWLYH� KHDUW� IDLOXUH��
QRQK\SHUWHQVLYH´� �& ������ ³$VSLUDWLRQ� SQHXPRQLWLV�� IRRG�YRPLWXV´� �& ����� DQG�
³/LYHU�GLVHDVH��DOFRKRO�UHODWHG´��& ������

�

��
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7DEOH����&�VWDWLVWLFV�IRU�WKH�ORJLVWLF�UHJUHVVLRQV�RI�WKH����&&6�PDLQ�GLDJQRVLV�JURXSV��
�
&&6�
JURXS�QR��

'HVFULSWLRQ�&&6�GLDJQRVLV�JURXS� 1XPEHU�RI�
DGPLVVLRQV�

&�
VWDWLVWLF�

�� 6HSWLFHPLD��H[FHSW�LQ�ODERXU�� ������� �����
��� &DQFHU�RI�HVRSKDJXV� ������� �����
��� &DQFHU�RI�VWRPDFK� ������� �����
��� &DQFHU�RI�FRORQ� ������� �����
��� &DQFHU�RI�UHFWXP�DQG�DQXV� ������� �����
��� &DQFHU�RI�SDQFUHDV� ������� �����
��� &DQFHU�RI�EURQFKXV��OXQJ� ������� �����
��� &DQFHU�RI�EUHDVW� ������� �����
��� &DQFHU�RI�SURVWDWH� ������� �����
��� &DQFHU�RI�EODGGHU� ������� �����
��� 1RQ�+RGJNLQV�O\PSKRPD� ������� �����
��� /HXNHPLDV� ������� �����
��� 6HFRQGDU\�PDOLJQDQFLHV� ������� �����
��� 1HRSODVPV�RI�XQVSHFLILHG�QDWXUH�RU�XQFHUWDLQ�EHKDYLRU� ������� �����
��� 'LDEHWHV�PHOOLWXV�ZLWK�FRPSOLFDWLRQV� ������� �����
��� )OXLG�DQG�HOHFWURO\WH�GLVRUGHUV� ������� �����
��� 'HILFLHQF\�DQG�RWKHU�DQHPLD� ������� �����
��� &RPD��VWXSRU��DQG�EUDLQ�GDPDJH� ������ �����
��� +HDUW�YDOYH�GLVRUGHUV� ������� �����
���� $FXWH�P\RFDUGLDO�LQIDUFWLRQ� ������� �����
���� &RURQDU\�DWKHURVFOHURVLV�DQG�RWKHU�KHDUW�GLVHDVH� �������� �����
���� 3XOPRQDU\�KHDUW�GLVHDVH� ������� �����
���� &DUGLDF�G\VUK\WKPLDV� �������� �����
���� &DUGLDF�DUUHVW�DQG�YHQWULFXODU�ILEULOODWLRQ� ������ �����
���� &RQJHVWLYH�KHDUW�IDLOXUH��QRQK\SHUWHQVLYH� ������� �����
���� $FXWH�FHUHEURYDVFXODU�GLVHDVH� ������� �����
���� 3HULSKHUDO�DQG�YLVFHUDO�DWKHURVFOHURVLV� ������� �����
���� $RUWLF��SHULSKHUDO��DQG�YLVFHUDO�DUWHU\�DQHXU\VPV� ������� �����
���� $RUWLF�DQG�SHULSKHUDO�DUWHULDO�HPEROLVP�RU�WKURPERVLV� ������� �����
���� 2WKHU�FLUFXODWRU\�GLVHDVH� ������� �����
���� 3QHXPRQLD��H[FHSW�WKDW�FDXVHG�E\�WXEHUFXORVLV�RU�

VH[XDOO\�WUDQVPLWWHG�GLVHDVHV��
�������� �����

���� &KURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH�DQG�
EURQFKLHFWDV�

������� �����

���� $VSLUDWLRQ�SQHXPRQLWLV��IRRG�YRPLWXV� ������ �����
���� 3OHXULV\��SQHXPRWKRUD[��SXOPRQDU\�FROODSVH� ������� �����
���� 2WKHU�ORZHU�UHVSLUDWRU\�GLVHDVH� ������� �����
���� ,QWHVWLQDO�REVWUXFWLRQ�ZLWKRXW�KHUQLD� ������� �����
���� 'LYHUWLFXORVLV�DQG�GLYHUWLFXOLWLV� ������� �����

���� %LOLDU\�WUDFW�GLVHDVH� �������� �����
���� /LYHU�GLVHDVH��DOFRKRO�UHODWHG� ������ �����
���� 2WKHU�OLYHU�GLVHDVHV� ������� �����
���� *DVWURLQWHVWLQDO�KHPRUUKDJH� ������� �����
���� 2WKHU�JDVWURLQWHVWLQDO�GLVRUGHUV� ������� �����
���� $FXWH�DQG�XQVSHFLILHG�UHQDO�IDLOXUH� ������ �����
���� &KURQLF�UHQDO�IDLOXUH� ������� �����
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&&6�
JURXS�QR��

'HVFULSWLRQ�&&6�GLDJQRVLV�JURXS� 1XPEHU�RI�
DGPLVVLRQV�

&�
VWDWLVWLF�

���� 8ULQDU\�WUDFW�LQIHFWLRQV� ������� �����
���� )UDFWXUH�RI�QHFN�RI�IHPXU��KLS�� ������� �����
���� ,QWUDFUDQLDO�LQMXU\� ������� �����
���� &RPSOLFDWLRQ�RI�GHYLFH��LPSODQW�RU�JUDIW� ������� �����
���� &RPSOLFDWLRQV�RI�VXUJLFDO�SURFHGXUHV�RU�PHGLFDO�FDUH� ������� �����
���� 6KRFN� ������ �����

�

���� 5HJUHVVLRQ�FRHIILFLHQWV�

7DEOH�$����RI�$SSHQGL[���FRQWDLQV�WKH�RXWSXW�IURP�WKH�5�SDFNDJH�UPV��)RU�HDFK�RI�
WKH����ORJLVWLF�UHJUHVVLRQV�LW�FRQWDLQV�

•� WKH�IRUPXOD�RI�WKH�PRGHO��ZKLFK�VKRZV�WKH�FRYDULDWHV�WKDW�DUH�SUHVHUYHG�LQ�WKH�
PRGHO�DIWHU�WKH�VWHSZLVH�EDFNZDUG�SURFHGXUH��

•� VRPH�JHQHUDO�LQIRUPDWLRQ�DERXW�WKH�GDWD�DQG�PRGHO�ILW��

•� WKH� �HVWLPDWHG�� UHJUHVVLRQ� FRHIILFLHQWV�� DOVR� FDOOHG� ³ORJ�RGGV´�� WKHLU� VWDQGDUG�
HUURUV� �6�(��� DQG� WKH� RGGV�� ZKLFK� DUH� WKH� H[SRQHQWV� RI� WKH� UHJUHVVLRQ�

FRHIILFLHQWV�� 7KH� UHJUHVVLRQ� FRHIILFLHQWV� DUH� WKH� HOHPHQWV� IURP� WKH� YHFWRU� GβÖ �

IURP� IRUPXOD� ������� IRU� HDFK�GLDJQRVLV�G��1RWLFH� WKDW� D�=�FRHIILFLHQW�KDV� WR�EH�
LQWHUSUHWHG�DV� WKH�GLIIHUHQFH� LQ� ORJ�RGGV�EHWZHHQ� WKH�FDWHJRU\� LQ�TXHVWLRQ�DQG�
WKH�UHIHUHQFH�FDWHJRU\��ILUVW�FDWHJRU\��ZKLFK�LV�QRW�VKRZQ�LQ�WKH�RXWSXW��RI�WKH�
VDPH� FRYDULDWH�� 1RQ�VLJQLILFDQW� FRHIILFLHQWV� DUH� OHIW� RXW� DQG� LQ� PDQ\� FDVHV�
FDWHJRULHV�DUH�FROODSVHG��VHH�DOVR�VHFWLRQ����������

�
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��� /LPLWDWLRQV�RI�WKH�+605�

)URP�WKH�ILUVW�SXEOLFDWLRQ�RI�WKH�+605�LQ�(QJODQG�RQ��WKHUH�KDYH�EHHQ�GLVFXVVLRQV�
DERXW� WKH� TXDOLW\� RI� WKH� +605� DV� DQ� LQVWUXPHQW�� 3UR� DQG� FRQWUD� DJUHH� WKDW� WKH�
+605�LV�QRW�D�XQLTXH��LGHDO�PHDVXUH��EXW�DW�PRVW�D�SRVVLEOH�LQGLFDWRU�IRU�WKH�TXDOLW\�
RI�KHDOWK�FDUH��QH[W�WR�RWKHU�SRVVLEOH�LQGLFDWRUV��%XW�HYHQ�LQ�FRQVLGHULQJ�WKH�+605�
ZLWK�D�PRUH�OLPLWHG�SXUSRVH��L�H��VWDQGDUGLVLQJ�KRVSLWDO�PRUWDOLW\�UDWHV�IRU�XQZDQWHG�
VLGH�HIIHFWV��WKH�LQWHUSUHWDWLRQ�RI�+605V�KDV�VRPH�SUREOHPV��:H�PHQWLRQ�VRPH�RI�
WKHVH��

•� $SSHQGL[� �� FRQWDLQV� WKH� OLVW� RI� FRYDULDWHV� LQFOXGHG� LQ� WKH� UHJUHVVLRQ� PRGHO��
+RVSLWDOV�GR�QRW�DOZD\V�FRGH�WKHVH�YDULDEOHV�LQ�WKH�VDPH�ZD\��9DULDEOHV�VXFK�DV�
$JH� DQG� *HQGHU� GR� QRW� JLYH� DQ\� SUREOHPV�� %XW� FRGLQJ� H�J�� XQSODQQHG�
DGPLVVLRQV��PDLQ�GLDJQRVLV�DQG�FRPRUELGLW\�PD\�GHSHQG�RQ�WKH�SK\VLFLDQ�DQG�
WKH� FRGHU�� /LOIRUG� DQG� 3URQRYRVW� ������� DUJXH� WKDW� ZKHQ� WKH� TXDOLW\� RI� WKH�
VRXUFH� GDWD� LV� LQVXIILFLHQW�� WKH� UHJUHVVLRQ� PRGHO� VKRXOG� QRW� DGMXVW� IRU� VXFK�
HUURQHRXVO\� FRGHG� FRYDULDWHV�� 9DQ� GHQ� %RVFK� HW� DO�� ������� PDNH� H[WHQVLYH�
UHIHUHQFH� WR� WKH� LQIOXHQFH� RI� FRGLQJ� HUURUV�� ([FOXVLRQ� FULWHULD� IRU� RXWOLHUV� FDQ�
SDUWLDOO\�DGGUHVV�WKLV�SUREOHP��EXW�QRW�FRPSOHWHO\���

•� 6RPH� KRVSLWDOV� FDQ� KDYH� PRUH� VHULRXVO\� LOO� SDWLHQWV� WKDQ� RWKHU� KRVSLWDOV�� RQ�
DYHUDJH��HYHQ�ZKHQ�KDYLQJ�WKH�VDPH�VHW�RI�VFRUHV�RQ�WKH�FRYDULDWHV��8QLYHUVLW\�
KRVSLWDOV� PD\� KDYH� PRUH� VHULRXV� FDVHV� WKDQ� RWKHU� KRVSLWDOV�� ZKLOH� LW� LV�
TXHVWLRQDEOH� ZKHWKHU� WKH� PRGHO� DGMXVWV� VDWLVIDFWRULO\� IRU� WKLV� SKHQRPHQRQ��
6RPH�HVVHQWLDO�FRYDULDWHV�WKDW�DUH�UHODWHG�WR�PRUWDOLW\�DUH�WKHQ�PLVVLQJ��7KLV�FDQ�
EH�GXH�WR�WKH�IDFW�WKDW�VRPH�RI�WKH�GHVLUHG�FRYDULDWHV�DUH�QRW��\HW��PHDVXUHG�LQ�
WKH� /05�� 6RPH� IDFWRUV� ZLOO� EH� KDUG� WR� PHDVXUH� DW� DOO�� %XW� WKHUH� DUH� DOVR�
LPSRUWDQW� PLVVHG� YDULDEOHV� WKDW� PD\� EH� PHDVXUHG� LQ� IXWXUH� \HDUV� E\� WKH�
KRVSLWDOV��VXFK�DV�SDOOLDWLYH�FDUH���

•� 7KH�VDPH�SUREOHP�RFFXUV�ZKHQ�FHUWDLQ�KLJK� ULVN� VXUJLFDO�SURFHGXUHV� DUH�RQO\�
SHUIRUPHG�LQ�FHUWDLQ�KRVSLWDOV��)RU� LQVWDQFH��RSHQ�KHDUW�VXUJHU\�RQO\�RFFXUV� LQ�
DXWKRUL]HG� FDUGLDF� FHQWUHV�� 7KHVH� KRVSLWDOV� PD\� KDYH� KLJKHU� 605V� IRU� KHDUW�
GLVHDVHV� GXH� WR� WKH� PRUH� GDQJHURXV� LQWHUYHQWLRQV�� 7KLV� FRXOG� EH� VROYHG� E\�
LQFOXGLQJ�D�FRYDULDWH�LQ�WKH�PRGHO�WKDW�LQGLFDWHV�ZKHWKHU�VXFK�D�SURFHGXUH�ZDV�
SHUIRUPHG��7KH�GLVDGYDQWDJH�RI� WKLV�LV� WKDW�D�PHWKRG�RI� WUHDWPHQW� LV�XVHG�DV�D�
FRYDULDWH��ZKLOH�WKLV�VKRXOG�LGHDOO\�QRW�EH�SDUW�RI�WKH�PRGHO�DV�LW�LV�D�IHDWXUH�RI�
KRVSLWDO�FDUH��)XUWKHUPRUH��D�SUDFWLFDO�SUREOHP�LV�WKDW�WKH�UHJLVWUDWLRQ�RI�VXUJLFDO�
SURFHGXUHV�LQ�WKH�/05�KDV�EHHQ�IDU�IURP�FRPSOHWH�LQ�UHFHQW�\HDUV��

•� +RVSLWDOV� FDQ� GLIIHU� LQ� DGPLVVLRQ� DQG� GLVFKDUJH� SROLF\�� )RU� LQVWDQFH�� RQH�
KRVSLWDO�PD\�DGPLW�WKH�VDPH�SDWLHQW�PRUH�IUHTXHQWO\�EXW�IRU�VKRUWHU�VWD\V�WKDQ�
WKH� RWKHU�� 2U� LW� GLVFKDUJHV� D� SDWLHQW� HDUOLHU� WKDQ� WKH� RWKHU� EHFDXVH� WKHUH� DUH�
H[WHUQDO� WHUPLQDO� FDUH� IDFLOLWLHV� LQ� WKH� QHLJKERXUKRRG�� %HVLGHV�� KRVSLWDOV�PD\�
DOVR�DOORFDWH�KHDOWK�FDUH�LQ�D�GLIIHUHQW�ZD\��SD\LQJ�PRUH�RU�OHVV�DWWHQWLRQ�WR�OHVV�
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DFXWH�FDVHV��2EYLRXVO\��DOO�WKHVH�VLWXDWLRQV�LQIOXHQFH�WKH�RXWFRPH�RI�WKH�+605��
DV� LW� LQIOXHQFHV� WKH� REVHUYHG� PRUWDOLW\� QXPEHUV�� EXW� FDQQRW� EH� WUDQVODWHG� LQ�
WHUPV�RI�TXDOLW\�RI�FDUH���

•� +RVSLWDOV�FDQ�FRPSDUH�WKHLU�+605�DQG�605V�ZLWK�WKH�QDWLRQDO�DYHUDJH�RI������
7KH�PXWXDO� FRPSDULVRQ� EHWZHHQ� �+�605V� RI� WZR� RU� PRUH� KRVSLWDOV� LV� PRUH�
FRPSOLFDWHG�� 7KHUH� LV� QR� FRPSOHWH� DGMXVWPHQW� IRU� GLIIHUHQFHV� LQ� FDVHPL[�
EHWZHHQ�SDLUV�RI�KRVSLWDOV��7KHRUHWLFDOO\��LW�LV�HYHQ�SRVVLEOH�WKDW�KRVSLWDO�$�KDV�
KLJKHU� 605V� WKDQ� KRVSLWDO� %� IRU� DOO� GLDJQRVLV� JURXSV�� EXW� D� ORZHU� +605��
$OWKRXJK� WKLV� LV� UDWKHU� WKHRUHWLFDOO\�� RQH� VKRXOG� VWLOO� EH� FDUHIXO� ZLWK� PXWXDO�
FRPSDULVRQ�RI�+605V��+HLMLQN�HW�DO�����������
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��� 3RVVLELOLWLHV�IRU�WKH�IXWXUH�

:H�KDYH�LPSOHPHQWHG�VRPH� LPSURYHPHQWV� LQ� WKH�SUHVHQW�+605�PRGHO��RI�ZKLFK�
WKH�PRVW�LPSRUWDQW�DUH�D�GLIIHUHQW�FODVVLILFDWLRQ�RI�WKH�VHYHULW\�RI�PDLQ�GLDJQRVLV�DQG�
D�GLIIHUHQW�ZD\�RI�SURFHVVLQJ� WKH�FRPRUELGLWLHV��7KH�+605�PRGHO� FDQ�EH� IXUWKHU�
GHYHORSHG�LQ�WKH�FRPLQJ�\HDUV��GHSHQGLQJ�RQ�WKH�SUDFWLFDO�SRVVLELOLWLHV�IRU�WKLV��H�J��
DYDLODELOLW\�RI�GDWD�RQ�H[WUD�\HW�PLVVLQJ�FRYDULDWHV��DQG�WKH�DGGHG�YDOXH�FRPSDUHG�WR�
WKH�SUHVHQW�+605�PRGHO��2Q�WKH�RQH�KDQG��VWDELOLW\�RI� WKH�PRGHO� LV�DGYLVDEOH��VR�
WKDW�+605V�DUH�EHWWHU�FRPSDUDEOH�DFURVV�\HDUV��7KLV�ZRXOG�DUJXH�LQ�IDYRXU�RI�QRW�
GUDVWLFDOO\� FKDQJLQJ� WKH� FXUUHQW�PRGHO� IRU� WKH� QH[W� IHZ�\HDUV��2Q� WKH�RWKHU� KDQG��
QHZ�LQVLJKWV�PD\�EH�UHDVRQ�WR�IXUWKHU� LPSURYH�WKH�+605�LQVWUXPHQW��6RPH�LGHDV�
IRU�LPSURYHPHQW�DUH�PHQWLRQHG�KHUH��7KHVH�LGHDV�DUH�ODUJHO\�EDVHG�RQ�LQWHUQDWLRQDO�
OLWHUDWXUH�DQG�GLVFXVVLRQV�ZLWK�WKH�'XWFK�+605�([SHUW�JURXS���

•� 0RUWDOLW\�LV�SUHVHQWO\�UHVWULFWHG�WR�LQ�KRVSLWDO�PRUWDOLW\��,Q�WKH�8QLWHG�.LQJGRP�
WKHUH�ZLOO�EH�D�FKDQJH�WKLV�\HDU�IURP�WKH�+605��$\OLQ�HW�DO��������� WR� WKH�VR�
FDOOHG�³6XPPDU\�+RVSLWDO�/HYHO�0RUWDOLW\�,QGLFDWRU´�RU�6+0,��&DPSEHOO�HW�DO���
�������2QH�RI�WKH�PDLQ�GLIIHUHQFHV� LV�WKDW� WKH�6+0,�LQFOXGHV�PRUWDOLW\�ZLWKLQ�
���GD\V�DIWHU�GLVFKDUJH��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�PRUWDOLW\�DIWHU�GLVFKDUJH�PD\�
DOVR�EH�D� UHVXOW�RI�KRVSLWDO�TXDOLW\��$SDUW� IURP� WKLV�� WKH����GD\�PRUWDOLW\�PD\�
DOVR�WDFNOH�WKH�SUREOHP�RI�YDULHW\�LQ�WKH�DYDLODELOLW\�RI�WHUPLQDO�FDUH�RXWVLGH�WKH�
KRVSLWDO�� ,Q� WKH�1HWKHUODQGV� ���GD\�PRUWDOLW\� FDQ� EH�PHDVXUHG� E\� OLQNLQJ� WKH�
/05�ZLWK�WKH�0XQLFLSDO�3HUVRQDO�5HFRUGV�'DWDEDVH��*%$���7KLV�OLQNDJH�LV�QRW�
\HW� FRPSOHWH�� EHFDXVH� D� XQLTXH� LGHQWLILHU� LV� PLVVLQJ� LQ� WKH� /05� GDWD�� ,Q� WKH�
FRPLQJ�\HDUV�VXFK�DQ�LGHQWLILHU�ZLOO�EH�LQWURGXFHG�LQ�WKH�/05���

•� 7KH� ��� &&6� GLDJQRVLV� JURXSV� XVHG� ZHUH� WKH� ³WRS���´� VHYHUDO� \HDUV� DJR��
$OWKRXJK�WKH\�VWLOO�FRYHU�QHDUO\�����RI�KRVSLWDO�PRUWDOLW\��WKLV�WRS����GRHV�QRW�
IXOO\�FRUUHVSRQG�ZLWK� WKH�SUHVHQW� WRS�����6R�� WKHUH�DUH�GLDJQRVLV�JURXSV� LQ� WKH�
SUHVHQW�WRS����WKDW�DUH�QRW�LQFOXGHG�LQ�WKH����GLDJQRVLV�JURXSV�VHOHFWHG�IRU�WKH�
+605��7KH�VHOHFWLRQ�RI�GLDJQRVLV�JURXSV�FRXOG�WKHUHIRUH�EH�XSGDWHG�WR�D�QHZ�
WRS�����RU�H[WHQGHG�WR�WKH�WRS�����RU�LQFOXGH�DOO�LQSDWLHQW�PRUWDOLW\���

•� +605V�DUH�JHQHUDOO\�FDOFXODWHG�IRU�WKH�HQWLUH�WDUJHW�SRSXODWLRQ�RI�KRVSLWDOV��$OO�
�+�605V�DUH�WKXV�FRPSDUHG�ZLWK�WKH�DYHUDJH�PRUWDOLW\�UDWH�RI������,W�FRXOG�EH�
FRQVLGHUHG� WR� HVWLPDWH�PRGHOV� DQG� FDOFXODWH� �+�605V� IRU�PRUH� KRPRJHQHRXV�
JURXSV�RI�KRVSLWDOV��VLQFH�WKH�W\SH�RI�VWDQGDUGLVDWLRQ�XVHG�GRHV�QRW�FRPSOHWHO\�
DGMXVW�IRU�GLIIHUHQFHV�LQ�FDVHPL[��([DPSOHV�RI�VXFK�³SHHU�JURXSV´�DUH�XQLYHUVLW\�
KRVSLWDOV�DQG�FDUGLDF�FHQWUHV��ZKLFK�PD\�KDYH�PRUH� OLIH�WKUHDWHQLQJ�FDVHV�� IRU�
ZKLFK� WKH�PRGHO� GRHV� QRW� VXIILFLHQWO\� DGMXVW� ZKHQ� DOO� KRVSLWDOV� DUH�PRGHOOHG�
WRJHWKHU��+RVSLWDOV�DUH� WKHQ�FRPSDUHG�ZLWK� WKH�DYHUDJH�PRUWDOLW\� LQ� WKHLU�SHHU�
JURXS��5HODWLRQV�EHWZHHQ�SHHU�JURXSV�ZLOO�WKHQ�EH�ORVW��KRZHYHU��7KLV�ZLOO�QRW�
EH� WKH� FDVH� ZKHQ�� LQVWHDG�� KRVSLWDOV� WKDW� EHORQJ� WR� WKH� VDPH� SHHU� JURXS� DUH�
PDUNHG�LQ�WKH�JHQHUDO�+605�ILJXUHV�RI�DOO�KRVSLWDOV��
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$QRWKHU�RSWLRQ� LV� WR�DGG�FRYDULDWHV� WKDW�GLVFULPLQDWH�EHWZHHQ�SHHU�JURXSV�DQG�
WKHLU�FRPSOHPHQWDU\�JURXSV��2QH�PD\�H�J��XVH�DV�FRYDULDWH�ZKHWKHU�WKH�KRVSLWDO�
LV� D� XQLYHUVLW\� KRVSLWDO� RU� QRW�� RU� ZKHWKHU� RU� QRW� WKH� KRVSLWDO� LV� SHUPLWWHG� WR�
SHUIRUP�FHUWDLQ�FDUGLDF�SURFHGXUHV�VXFK�DV�RSHQ�KHDUW�VXUJHU\�RU�SHUFXWDQHRXV�
FRURQDU\� LQWHUYHQWLRQV�� 7KLV�� KRZHYHU�� KDV� WKH� GUDZEDFN� WKDW� RQH� DGMXVWV� IRU�
KRVSLWDO�FKDUDFWHULVWLFV�WKDW�PD\�EH�OLQNHG�WR�KRVSLWDO�TXDOLW\���

•� /LQNLQJ�WKH�/05�ZLWK�WKH�*%$�DQG�RWKHU�GDWDEDVHV�DYDLODEOH�DW�&%6��FDQ�JLYH�
H[WUD� SDWLHQW� YDULDEOHV� WR� DGMXVW� IRU�� VXFK� DV� HWKQLFLW\� RU� VRFLR�HFRQRPLF�
YDULDEOHV�� $OVR�� WKH� ³QXPEHU� RI� SUHYLRXV� KRVSLWDO� DGPLVVLRQV´� FDQ� WKHQ� EH�
FDOFXODWHG��ZKLFK�FDQ�DOVR�EH�GRQH�ZLWK�WKH�/05�GDWDVHW�RQO\��ZKHQ�D�XQLTXH�
SHUVRQDO�LGHQWLILHU� LV� LQFOXGHG��&%6�DOUHDG\�OLQNV� WKH�/05�WR�WKH�*%$�IRU� LWV�
KHDOWK�VWDWLVWLFV��ZKHUH�GDWH�RI�ELUWK��VH[�DQG�SRVWDO�FRGH�DUH�XVHG�DV�OLQNDJH�NH\��
+RZHYHU��EHFDXVH�RI�WKH�OLPLWHG�UHVROXWLRQ�SRZHU�RI�WKLV�NH\��WKH�OLQNDJH�LV�QRW�
FRPSOHWH��)RU�XVH�IRU�WKH�+605�LW�LV�GHVLUDEOH�WKDW��QHDUO\��DOO�KRVSLWDO�SDWLHQWV�
FDQ�EH� OLQNHG��7R� WKLV� HQG�� HDFK�SHUVRQ�VKRXOG�KDYH�D�XQLTXH� LGHQWLILHU� LQ� WKH�
/05���

0RUH�UHVHDUFK�LV�QHFHVVDU\�EHIRUH�LQWURGXFLQJ�WKHVH�DQG�RWKHU�SRVVLEOH�FKDQJHV�LQWR�
WKH�+605�PRGHO���
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��� 5HIHUHQFHV�

$\OLQ��3���$��%RWWOH��0�+��-HQ�DQG�6��0LGGOHWRQ���������+605�PRUWDOLW\�LQGLFDWRUV��
7HFKQLFDO�GRFXPHQW��'U�)RVWHU�8QLW�DW�,PSHULDO��,PSHULDO�&ROOHJH��/RQGRQ��

&DPSEHOO��0�-���5�0��-DFTXHV��-��)RWKHULQJKDP��7��3HDUVRQ��5��0DKHVZDUDQ�DQG�-��
1LFKROO���������$Q�HYDOXDWLRQ�RI�WKH�6XPPDU\�+RVSLWDO�0RUWDOLW\�,QGH[��6FKRRO�RI�
+HDOWK�DQG�5HODWHG�5HVHDUFK��7KH�8QLYHUVLW\�RI�6KHIILHOG��

+HLMLQN�� 5���;��.RROPDQ��'�� 3LHWHU��$�� YDQ� GHU�9HHQ�� %�� -DUPDQ� DQG�*��:HVWHUW�
�������� 0HDVXULQJ� DQG� H[SODLQLQJ� PRUWDOLW\� LQ� 'XWFK� KRVSLWDOV�� 7KH� +RVSLWDO�
6WDQGDUGL]HG� 0RUWDOLW\� 5DWH� EHWZHHQ� ����� DQG� ������ %0&� +HDOWK� 6HUYLFHV�
5HVHDUFK�������

-DUPDQ��%���'��3LHWHU��$�$��YDQ�GHU�9HHQ��5�%��.RRO��3��$\OLQ��$��%RWWOH�DQG�*�3��
:HVWHUW���������7KH�KRVSLWDO�VWDQGDUGLVHG�PRUWDOLW\�UDWLR��D�SRZHUIXO�WRRO�IRU�'XWFK�
KRVSLWDOV�WR�DVVHVV�WKHLU�TXDOLW\�RI�FDUH"�4XDO�6DI�+HDOWKFDUH�����������

-DUPDQ��%���6��*DXOW��%��$OYHV��$��+LGHU��6��'RODQ��$��&RRN��%��+XUZLW]�DQG�/�,��
,H]]RQL� �������� ([SODLQLQJ� GLIIHUHQFHV� LQ� (QJOLVK� KRVSLWDO� GHDWK� UDWHV� XVLQJ�
URXWLQHO\�FROOHFWHG�GDWD��%0-�����������������

/DZOHVV�� -�)�� DQG�.�� 6LQJKDO� �������� (IILFLHQW� VFUHHQLQJ� RI� QRQQRUPDO� UHJUHVVLRQ�
PRGHOV��%LRPHWULFV��������������

/LOIRUG��5��DQG�3��3URQRYRVW���������8VLQJ�KRVSLWDO�PRUWDOLW\�UDWHV�WR�MXGJH�KRVSLWDO�
SHUIRUPDQFH��D�EDG�LGHD�WKDW�MXVW�ZRQ¶W�JR�DZD\��%0-�����F�������

3ULVPDQW���������'H�WRHSDVEDDUKHLG�YDQ�GH�+605�LQ�KHW�WRH]LFKW�YDQ�GH�LQVSHFWLH�
YRRU�GH�JH]RQGKHLGV]RUJ��3ULVPDQW��8WUHFKW��

9DQ� GHQ� %RVFK�� :�)��� -�� 6LOEHUEXVFK�� .�-�� 5RR]HQGDDO� HQ� &�� :DJQHU� ��������
9DULDWLH� LQ� FRGHULQJ� SDWLsQWHQJHJHYHQV� EHwQYORHGW� JHVWDQGDDUGLVHHUG�
]LHNHQKXLVVWHUIWHFLMIHU��1HG�7LMGVFKU�*HQHHVNG����������������

9DQ�GHQ�%RVFK��:�)���3��6SUHHXZHQEHUJ�HQ�&��:DJQHU���������*HVWDQGDDUGLVHHUG�
]LHNHQKXLVVWHUIWHFLMIHU� �+605���FRUUHFWLH�YRRU�HUQVW�KRRIGGLDJQRVH�NDQ�EHWHU��1HG�
7LMGVFKU�*HQHHVNG������$�������������

�

$FNQRZOHGJHPHQW�

7KH� DXWKRUV�ZRXOG� OLNH� WR� WKDQN� WKH�'XWFK�+605�([SHUW�*URXS� IRU� WKHLU� DGYLFH��
7KH\� KDYH� GRQH� PXFK� UHVHDUFK� LQWR� LPSURYLQJ� WKH� +605� PRGHO�� WKH� UHVXOWV� RI�
ZKLFK� ZH� JUDWHIXOO\� XVHG�� :H� HVSHFLDOO\� WKDQN� 0U� 0�(�� 3RXZ�� 06F�� 'U� +�)��
/LQJVPD�DQG�'U�:�)��YDQ�GHQ�%RVFK�IRU�WKHLU�LQSXW�DQG�3URI��.�*�0��0RRQV�IRU�KLV�
FRPPHQWV���
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$SSHQGL[����&RYDULDWHV��GHILQLWLRQV�DQG�XVH�LQ�UHJUHVVLRQ�DQDO\VHV�

,Q� WKLV� DSSHQGL[�GHWDLOHG� LQIRUPDWLRQ� LV�JLYHQ�RQ� WKH�GHILQLWLRQV�DQG�FDWHJRULHV�RI�
WKH�FRYDULDWHV��DQG�WKHLU�XVH�LQ�WKH�UHJUHVVLRQ�DQDO\VHV���

)RU�WKH�UHJUHVVLRQV��DOO�FDWHJRULFDO�FRYDULDWHV�DUH�WUDQVIRUPHG�LQWR�GXPP\�YDULDEOHV�
�LQGLFDWRU�YDULDEOHV���KDYLQJ�VFRUHV���DQG����$�SDWLHQW�VFRUHV���RQ�D�GXPP\�YDULDEOH�
LI� KH�VKH� EHORQJV� WR� WKH� FRUUHVSRQGLQJ� FDWHJRU\�� DQG� �� RWKHUZLVH��$V� WKH� GXPP\�
YDULDEOHV�IRU�D�FRYDULDWH�DUH�OLQHDUO\�GHSHQGHQW��RQH�GXPP\�YDULDEOH�LV�OHIW�RXW�IRU�
HDFK� FDWHJRULFDO� FRYDULDWH�� 7KH� FRUUHVSRQGLQJ� FDWHJRU\� LV� WKH� VR�FDOOHG� UHIHUHQFH�
FDWHJRU\��:H�WRRN�WKH�ILUVW�FDWHJRU\�RI�HDFK�FRYDULDWH�DV�WKH�UHIHUHQFH�FDWHJRU\���

7KH�JHQHUDO�SURFHGXUH�IRU�FROODSVLQJ�FDWHJRULHV�LV�GHVFULEHG�LQ�VHFWLRQ��������6SHFLDO�
�GHYLDQW��FDVHV�RI�FROODSVLQJ�DUH�PHQWLRQHG�EHORZ��

$JH�DW�DGPLVVLRQ��LQ�\HDUV�����������������������«��������������

6H[�RI�WKH�SDWLHQW��PDOH��IHPDOH���

,I�6H[�LV�XQNQRZQ��³IHPDOH´�KDV�EHHQ�LPSXWHG��WKLV�KDSSHQHG�RQO\�WZLFH��

6(6��6RFLR�(FRQRPLF�6WDWXV��RI�WKH�SRVWDO�DUHD�RI�SDWLHQW¶V�DGGUHVV��ORZHVW��EHORZ�
DYHUDJH��DYHUDJH��DERYH�DYHUDJH��KLJKHVW��XQNQRZQ���

7KH�6(6�YDULDEOH�KDV�EHHQ�DGGHG�WR�WKH�/05�GDWDVHW�RQ�WKH�EDVLV�RI�WKH�SRVWDO�FRGH�
RI� WKH� SDWLHQW¶V� UHVLGHQFH�� 7KH� 6(6� YDULDEOH� ZDV� GHULYHG� IURP� 7KH� 1HWKHUODQGV�
,QVWLWXWH�IRU�6RFLDO�5HVHDUFK��6&3����ZKR�FROOHFWHG�6(6�GDWD�LQ������DQG�SHUIRUPHG�
D�SULQFLSDO�FRPSRQHQW�DQDO\VLV�RQ�YDULDEOHV�WKDW�GHDO�ZLWK�,QFRPH��(PSOR\PHQW�DQG�
(GXFDWLRQ�OHYHO��(DFK�IRXU�OHWWHU�SRVWDO�DUHD�WKXV�REWDLQHG�D�FRPSRQHQW�VFRUH��2XW�
RI� WKHVH� VFRUHV�� SRSXODWLRQ�ZHLJKWHG� TXLQWLOHV� DUH� FDOFXODWHG�� UHVXOWLQJ� LQ� WKH� VL[�
6(6�FDWHJRULHV�PHQWLRQHG�DERYH��3DWLHQWV�IRU�ZKRP�WKH�SRVWDO�DUHD�GRHV�QRW�H[LVW�LQ�
WKH�GDWDVHW�RI�WKH�6&3��FDWHJRU\�³XQNQRZQ´���DUH�DGGHG�WR�WKH�FDWHJRU\�³DYHUDJH´�LI�
FROODSVLQJ�ZDV�QHFHVVDU\���

6HYHULW\� RI�PDLQ� GLDJQRVLV� JURXSV�� >��������� >������������ >������������ >�����������
>����������>����������>���������� >�����@��2WKHUV��7KLV� LV�D�FDWHJRULVDWLRQ� LQ�PRUWDOLW\�
UDWHV��(DFK� ,&'��&0�PDLQ�GLDJQRVLV�FRGH� LV�FODVVLILHG� LQ�RQH�RI� WKHVH�JURXSV��DV�
H[SODLQHG�EHORZ��

$� VHSDUDWH�PRGHO�KDV�EHHQ�HVWLPDWHG� IRU� HDFK�&&6�GLDJQRVLV�JURXS��0RVW�JURXSV�
KDYH� PDQ\� VXE�GLDJQRVHV� �LQGLYLGXDO� ,&'��&0� FRGHV��� ZKLFK� PD\� GLIIHU� LQ�
VHULRXVQHVV� �PRUWDOLW\� ULVN���7R�FODVVLI\� WKH� VHYHULW\�RI� WKH�VXE�GLDJQRVLV��ZH�XVHG�
WKH� PHWKRG� VXJJHVWHG� E\� 9DQ� GHQ� %RVFK� �������� +H� VXJJHVWHG� WR� FDWHJRUL]H� WKH�
,&'��&0�FRGHV�LQWR�PRUWDOLW\�UDWH�FDWHJRULHV��7R�WKLV�HQG��ZH�FRPSXWHG�LQSDWLHQW�
PRUWDOLW\�UDWHV�IRU�DOO�,&'��&0�VXE�GLDJQRVHV�IRU�WKH�SHULRG������������DQG�FKRVH�

������������������������������������������������������
��VHH�KWWS���ZZZ�VFS�QO�FRQWHQW�MVS"�REMHFWLG GHIDXOW�������

http://www.scp.nl/content.jsp?objectid=default:20133
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WKH�IROORZLQJ�ERXQGDULHV�IRU�WKH�PRUWDOLW\�UDWH�LQWHUYDOV�����������������������������������
DQG�����µ�¶�PHDQV����PRUWDOLW\��µ�¶�PHDQV������PRUWDOLW\���7KHVH�ERXQGDULHV�DUH�
XVHG�IRU�DOO�&&6�GLDJQRVLV�JURXSV��7KH�KLJKHU�VHYHULW\�FDWHJRULHV�RQO\�RFFXU�IRU�D�
IHZ� GLDJQRVLV� JURXSV�� 7KH� LQGLYLGXDO� ,&'��&0� FRGHV� ZLWK� WKH� FRUUHVSRQGLQJ�
VHYHULW\�FDWHJRU\�DUH�DYDLODEOH�LQ�D�VHSDUDWH�ILOH�SXEOLVKHG�WRJHWKHU�ZLWK�WKLV�UHSRUW��

$�OLPLWDWLRQ�RI�WKLV�SURFHGXUH�LV�WKDW�SDUWLDOO\�WKH�VDPH�GDWDVHW�LV�XVHG�IRU�FDOFXODWLQJ�
WKH�PRUWDOLW\�UDWHV�IRU�WKH�VHYHULW\�YDULDEOH�������������DQG�IRU�WKH�PRUWDOLW\�WDUJHW�
YDULDEOH�RI�WKH�+605��������������7KLV�RYHUODS�ZLOO�DXWRPDWLFDOO\�ZDVK�RXW�ZKHQ�
+605V�DUH�FDOFXODWHG�IRU�ODWHU�\HDUV��7R�GLPLQLVK�LWV�HIIHFW�RQ�WKH�605V��,&'��&0�
FRGHV� WKDW� KDYH� DGPLVVLRQV� LQ� OHVV� WKDQ� ILYH� GLIIHUHQW� KRVSLWDOV� ZHUH� SXW� LQ� WKH�
FDWHJRU\� ³RWKHUV´�� DV� VXJJHVWHG� E\� 9DQ� GHQ� %RVFK�� ,W� LV� DFWXDOO\� D� FDWHJRU\� RI�
DGPLVVLRQV�ZLWK�,&'��&0�FRGHV�IRU�ZKLFK�WKH�PRUWDOLW\�UDWHV�DUH�XQUHOLDEOH���

-XVW�OLNH�IRU�WKH�RWKHU�FRYDULDWHV��FDWHJRULHV�DUH�FROODSVHG�ZLWK�QHDUE\�FDWHJRULHV�LI�
WKH� QXPEHU� RI� DGPLVVLRQV� LV� VPDOOHU� WKDQ� ��� RU� ZKHQ� WKHUH� DUH� QR� GHDWKV�� 7KH�
FDWHJRU\�³RWKHUV´��KRZHYHU��GRHV�QRW�KDYH�D�QDWXUDO�QHDUE\�FDWHJRU\��:H�GHFLGHG�WR�
FROODSVH�³RWKHUV´�ZLWK�WKH�FDWHJRU\�KDYLQJ�WKH�KLJKHVW�IUHTXHQF\��L�H��WKH�PRGH���LI�
QHFHVVDU\���

8UJHQF\�RI�WKH�DGPLVVLRQ��SODQQHG��QRW�SODQQHG��DFXWH����

7KH�GHILQLWLRQ�RI�DQ�DFXWH�DGPLVVLRQ�LV��DQ�DGPLVVLRQ�WKDW�ZDV�QRW�SODQQHG��IRU�WKDW�
PRPHQW��DQG�FDQQRW�EH�SRVWSRQHG�VLQFH�LPPHGLDWH�DLG��REVHUYDWLRQ��H[DPLQDWLRQ�RU�
WUHDWPHQW��LV�QHFHVVDU\��

&RPRUELGLW\B��±�&RPRUELGLW\B����$OO� WKHVH����FRYDULDWHV�DUH�GXPP\�YDULDEOHV��
KDYLQJ�FDWHJRULHV�����QR��DQG����\HV����

7KH����FRPRUELGLW\�JURXSV�DUH�OLVWHG�LQ�7DEOH�$�����ZLWK�WKHLU�FRUUHVSRQGLQJ�,&'��
&0�FRGHV��7KHVH�DUH� WKH�VDPH�FRPRUELGLW\�JURXSV�DV�XVHG�LQ� WKH�&KDUOVRQ� LQGH[��
+RZHYHU��VHSDUDWH�GXPP\�YDULDEOH�DUH�XVHG�IRU�HDFK�RI�WKH����FRPRUELGLW\�JURXSV��
DV�DGYLVHG�E\�WKH�'XWFK�+605�([SHUW�JURXS��

$OO�VHFRQGDU\�GLDJQRVHV�UHJLVWHUHG�LQ�WKH�/05�DQG�EHORQJLQJ�WR�WKH����FRPRUELGLW\�
JURXSV�DUH�XVHG��EXW�LI�D�VHFRQGDU\�GLDJQRVLV�LV�LGHQWLFDO�WR�WKH�PDLQ�GLDJQRVLV��LW�LV�
QRW� FRQVLGHUHG� D� FRPRUELGLW\�� 6HFRQGDU\� GLDJQRVHV� UHIHUULQJ� WR� D� FRPSOLFDWLRQ�
�RFFXUULQJ�GXULQJ�WKH�KRVSLWDO�VWD\���H[WHUQDO�FDXVH��RU�WKH�PRUSKRORJLFDO�W\SLQJ�RI�D�
FDQFHU�DUH�DOVR�H[FOXGHG���

,Q�FRQIRUPLW\�ZLWK�WKH�FROODSVLQJ�SURFHGXUH�IRU�RWKHU�FRYDULDWHV��FRPRUELGLW\�JURXSV�
WKDW�DUH�UHJLVWHUHG�LQ�OHVV�WKDQ����DGPLVVLRQV�DUH�OHIW�RXW��DV�WKH�WZR�FDWHJRULHV�RI�WKH�
GXPP\� YDULDEOH� DUH� WKHQ� FROODSVHG�� &RPRUELGLW\� JURXSV� ZLWKRXW� GHDWKV� GR� QRW�
GLVFULPLQDWH�EHWZHHQ�DGPLVVLRQV�HLWKHU�DQG�DUH�OHIW�RXW�DV�ZHOO���

+RZHYHU�� FRPELQLQJ� GLIIHUHQW� FRPRUELGLW\� JURXSV� KDV� DOZD\V� EHHQ� GRQH� IRU�
&RPRUELGLW\B��� �6HYHUH� OLYHU� GLVHDVH�� DQG� IRU� &RPRUELGLW\B��� �'LDEHWHV�
FRPSOLFDWLRQV���HYHQ�LQ�FDVH�WKHUH�ZHUH����RU�PRUH�DGPLVVLRQV��&RPRUELGLW\B���KDV�
EHHQ� DGGHG� WR� &RPRUELGLW\B�� �/LYHU� GLVHDVHV��� DQG� &RPRUELGLW\B��� WR�
&RPRUELGLW\B����'LDEHWHV���6R��ILQDOO\�ZH�XVHG����FRPRUELGLW\�JURXSV���
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7DEOH�$�����&RPRUELGLW\�JURXSV�RI�&KDUOVRQ�LQGH[�DQG�WKH�FRUUHVSRQGLQJ�,&'��&0�FRGHV��

�

1R��� &RPRUELGLW\�JURXSV��&KDUOVRQ�
YDULDEOHV��

,&'��&0�FRGHV�

���� $FXWH�P\RFDUGLDO�LQIDUFWLRQ� ����������
���� &RQJHVWLYH�KHDUW�IDLOXUH� ����
���� 3HULSKHUDO�YDVFXODU�GLVHDVH� �����������������9�����
���� &HUHEUDO�YDVFXODU�DFFLGHQW�� ���±�����
���� 'HPHQWLD� ����
���� 3XOPRQDU\�GLVHDVH� ����������������������������������������

�������������������������
���� &RQQHFWLYH�WLVVXH�GLVRUGHU� ������������������������������������

������������������
���� 3HSWLF�XOFHU� ��������������������
���� /LYHU�GLVHDVH� ������������������������
��� 'LDEHWHV� ������������������������������
��� 'LDEHWHV�FRPSOLFDWLRQV� ������������������
��� 3DUDSOHJLD� �����������
��� 5HQDO�GLVHDVH� �����������������������������������������

���������������
��� &DQFHU� �����������������������������������������

�����������������������������������������
�����������������������������������������
����������������������������������������

��� +,9� ���������������
��� 0HWDVWDWLF�FDQFHU� ���������������������������
��� 6HYHUH�OLYHU�GLVHDVH� ������������������������

�

��

6RXUFH� RI� DGPLVVLRQ�� KRPH�� QXUVLQJ� KRPH�� JHQHUDO� KRVSLWDO�� DFDGHPLF� RU� WRS�
FOLQLFDO�KRVSLWDO���

7KLV�YDULDEOH�LQGLFDWHV�WKH�SDWLHQW¶V�ORFDWLRQ�EHIRUH�WKH�DGPLVVLRQ���

<HDU�RI�GLVFKDUJH���������������������������

7KLV�YDULDEOH�LV�QHYHU�OHIW�RXW�DW�WKH�VWHSZLVH�SURFHGXUH��VLQFH��+�605V�KDYH�WR�EH�
FDOFXODWHG�IRU�WKH�VHSDUDWH�\HDUV������WR�������,QFOXVLRQ�RI�WKH�\HDU�JXDUDQWHHV�WKH�
QXPEHU�RI�REVHUYHG�DQG�H[SHFWHG��SUHGLFWHG��GHDWKV�WR�EH�HTXDO�IRU�WKDW�\HDU��7KLV�
PDNHV� WKH�\HDUO\� �+�605V�KDYH�DQ�DYHUDJH�RI������ZKHQ�ZHLJKWLQJ� WKH�KRVSLWDOV�
SURSRUWLRQDO�WR�WKHLU�H[SHFWHG�PRUWDOLW\���

0RQWK�RI�DGPLVVLRQ��-DQXDU\�)HEUXDU\��«��1RYHPEHU�'HFHPEHU��

7KH�PRQWKV�RI�DGPLVVLRQ�DUH�FRPELQHG�LQWR���PRQWK�SHULRGV���

�

�
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$SSHQGL[����([FOXVLRQ�FULWHULD�IRU�WKH�FDOFXODWLRQ�RI�+605V��

$OWKRXJK�DOO�KRVSLWDOV�PHQWLRQHG�LQ�VHFWLRQ�������DUH�LQFOXGHG�LQ�WKH�PRGHO��+605�
RXWFRPH�GDWD�ZHUH�QRW�SURGXFHG�IRU�DOO�KRVSLWDOV��+605V�ZHUH�RQO\�FDOFXODWHG�IRU�
KRVSLWDOV�WKDW�PHW�WKH�FULWHULD�IRU�/05�SDUWLFLSDWLRQ��GDWD�TXDOLW\�DQG�FDVHPL[��)RU�
WKLV�ZH�XVHG�WKH�VDPH�H[FOXVLRQ�FULWHULD�DV�.LZD�3ULVPDQW�GLG�ODVW�\HDU��,Q�DGGLWLRQ�
WR� WKLV�� RQO\�+605V�ZHUH� FDOFXODWHG� IRU� KRVSLWDOV� WKDW� DXWKRUL]HG�&%6� WR� GHOLYHU�
WKHLU�+605�ILJXUHV�WR�'+'��

&ULWHULD�XVHG�IRU�H[FOXGLQJ�D�KRVSLWDO�IURP�FDOFXODWLQJ�+605V�ZHUH��

1R�LQSDWLHQW�DGPLVVLRQV�
��� +RVSLWDOV� WUHDWLQJ�RQO\�GD\�FDVHV�RU�RXWSDWLHQWV�DUH�H[FOXGHG��DV�FDOFXODWLRQ�RI�

WKH�+605� LV�QRW� UHOHYDQW� WKHQ��$FWXDOO\�� WKHVH�KRVSLWDOV�GR�QRW�EHORQJ� WR� WKH�
+605�SRSXODWLRQ��7KHUHIRUH��D�FRGH�³�´�KDV�EHHQ�DVVLJQHG�WR�WKLV�FULWHULRQ���

,QVXIILFLHQW�SDUWLFLSDWLRQ�LQ�WKH�/05�
��� +RVSLWDOV�ZLWK�D�/05�UHVSRQVH�UDWH�RI� OHVV� WKDQ�����IRU� LQSDWLHQW�DGPLVVLRQV�

DUH�H[FOXGHG��+RVSLWDOV�ZLWK�OHVV�WKDQ���FRPSOHWHO\�UHJLVWHUHG�PRQWKV�LQ�D�\HDU�
DQG� D� VHOHFWLYH� UHJLVWUDWLRQ� RI� WKH� IDWDO� FDVHV� LQ� WKH� RWKHU� PRQWKV� DUH� DOVR�
H[FOXGHG��VHH�DOVR�VHFWLRQ����������

'DWD�TXDOLW\�

+RVSLWDOV�DUH�H[FOXGHG�LI��
��� ����RI�WKH�LQSDWLHQW�DGPLVVLRQV�KDYH�D�YDJXH�GLDJQRVLV�FRGH��,&'��&0�FRGHV�

������DQG����������
��� �����RI�WKH�LQSDWLHQW�DGPLVVLRQV�DUH�FRGHG�DV�DFXWH��QRW�SODQQHG���
��� �����VHFRQGDU\�GLDJQRVHV�DUH�UHJLVWHUHG�SHU�LQSDWLHQW�DGPLVVLRQ��RQ�DYHUDJH�SHU�

KRVSLWDO����

&DVHPL[�
+RVSLWDOV�DUH�H[FOXGHG�LI��

��� 7KH�H[SHFWHG�PRUWDOLW\�LV����RU�OHVV��L�H� ��≤GK( ���

��� �����RI� WKH� LQSDWLHQW�KRVSLWDO�GHDWKV�DUH�ZLWKLQ� WKH����&&6�GLDJQRVLV�JURXSV�
FRQVLGHUHG���

,Q�DGGLWLRQ�WR� WKH�DERYH�PHQWLRQHG�FULWHULD��KRVSLWDOV�DUH�DOVR�H[FOXGHG�LI� WKH\�GLG�
QRW�DXWKRUL]H�&%6�WR�GHOLYHU�WKHLU�+605�ILJXUHV���

7DEOH�$����JLYHV�D�VXPPDU\�RI�WKH�KRVSLWDOV�E\�WKH�GLIIHUHQW�FULWHULD�IRU�H[FOXVLRQ�
IRU� ������ DQG� 7DEOH� $���� IRU� ����������� �+�605V� IRU� ���������� DUH� RQO\�

������������������������������������������������������
��)RU�WKLV�FULWHULRQ�DOO�VHFRQGDU\�GLDJQRVHV�DUH�FRQVLGHUHG��DOVR�ZKHQ�WKH\�GR�QRW�EHORQJ�WR�

WKH� ��� FRPRUELGLW\� JURXSV� WKDW� DUH� XVHG� DV� FRYDULDWHV�� ,I� LGHQWLFDO� VHFRQGDU\� GLDJQRVHV�
�LGHQWLFDO� ,&'��&0�FRGHV�� DUH� UHJLVWHUHG�ZLWKLQ� RQH� DGPLVVLRQ�� RQO\� RQH� LV� FRXQWHG�� ,I� D�

VHFRQGDU\�DGPLVVLRQ�LV�LGHQWLFDO�WR�WKH�PDLQ�GLDJQRVLV�RI�WKH�DGPLVVLRQ��LW�LV�QRW�FRXQWHG�DV�D�

VHFRQGDU\�GLDJQRVLV���
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FDOFXODWHG� LI� KRVSLWDOV� IXOILOO� WKH�FULWHULD� LQ� ����� DQG� LQ� WKH� WKUHH� \HDU�SHULRG�DV� D�
ZKROH��DQG�KDYH�UHVSRQGHG�LQ�DOO�WKUHH�\HDUV���

�
7DEOH�$�����1XPEHU�RI�KRVSLWDOV�DFFRUGLQJ�WR�H[FOXVLRQ�FULWHULD�������
�

1R�� &ULWHULRQ� $XWKRUL]DWLRQ�
1R�

DXWKRUL]DWLRQ�
7RWDO�

KRVSLWDOV�
�� 1R�LQSDWLHQW�DGPLVVLRQV� �� �� ��

� � � � �

�� 1R�SDUWLDO�SDUWLFLSDWLRQ��������/05� �� �� ���

� �����RI�ZKLFK�QR�SDUWLFLSDWLRQ�LQ�RQH�RU�������
�����PRUH�\HDUV�

����������� ����������� ������������

� �����RI�ZKLFK�SDUWLDO��������UHVSRQVH�LQ����
�����RQH�RU�PRUH�\HDUVD��

����������� ����������� ������������

� �����RI�ZKLFK����PRQWKV�FRPSOHWH���
�����UHJLVWUDWLRQ���VHOHFWLYH�UHJLVWUDWLRQ����
�����RI�PRUWDOLW\�

����������� ����������� ������������

�� ����YDJXH�GLDJQRVLV�FRGH�� �� �� ��

�� �����DGPLVVLRQV�FRGHG�DV�DFXWH� �� �� ��

�� ������VHFRQGDU\�GLDJQRVHV�SHU�LQSDWLHQW�
DGPLVVLRQ��DYHUDJH�SHU�KRVSLWDO��

�� �� ��

�� ����H[SHFWHG�PRUWDOLW\� �� �� ��

�� ������KRVSLWDO�GHDWKV�ZLWKLQ�WKH����
GLDJQRVLV�JURXSV�FRQVLGHUHGE��

�� �� ��

� 'RHV�QRW�IXOILOO�!��RI�DERYH�PHQWLRQHG�
H[FOXVLRQ�FULWHULD�������

�� �� ��

� � � � �

� 0HHW�DOO�FULWHULD� ��E�� �� ���

� � � � �

� 7RWDO�KRVSLWDOV� ��� ��� ���

D���)RU�RQH�KRVSLWDO�ZLWK������UHVSRQVH��WKH�UHJLVWHUHG�GDWD�DUH�DOVR�VHOHFWLYH�ZLWK�UHVSHFW�WR�
PRUWDOLW\���
E���)RU�RQH�KRVSLWDO��+�605V�DUH�FDOFXODWHG�DOWKRXJK�WKH�SHUFHQWDJH�RI�GHDWKV�LQ�WKH����
GLDJQRVLV�JURXSV�ZDV�VOLJKWO\�ORZHU�WKDQ�����LQ�������7KLV�KRVSLWDO�LV�JURXSHG�XQGHU�³0HHW�
DOO�FULWHULD´��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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7DEOH�$�����1XPEHU�RI�KRVSLWDOV�DFFRUGLQJ�WR�H[FOXVLRQ�FULWHULD������������
�

1R�� &ULWHULRQ� $XWKRUL]DWLRQ�
1R�

DXWKRUL]DWLRQ�
7RWDO�

KRVSLWDOV�
�� 1R�LQSDWLHQW�DGPLVVLRQV� �� �� ��

� � � � �

�� 1R�SDUWLDO�SDUWLFLSDWLRQ��������/05� ��� �� ���

� �����RI�ZKLFK�QR�SDUWLFLSDWLRQ�LQ�RQH�RU�
�����PRUH�\HDUV�

����������� ����������� ������������

� �����RI�ZKLFK�SDUWLDO��������UHVSRQVH��
�����LQ�RQH�RU�PRUH�\HDUVD��

����������� ����������� ������������

� �����RI�ZKLFK����PRQWKV�FRPSOHWH�
�����UHJLVWUDWLRQ���VHOHFWLYH�UHJLVWUDWLRQ�
�����RI�PRUWDOLW\�

����������� ����������� ������������

�� ����YDJXH�GLDJQRVLV�FRGH�� �� �� ��

�� �����DGPLVVLRQV�FRGHG�DV�DFXWH� �� �� ��

�� ������VHFRQGDU\�GLDJQRVHV�SHU�LQSDWLHQW�
DGPLVVLRQ��DYHUDJH�SHU�KRVSLWDO��

�� �� ��

�� ����H[SHFWHG�PRUWDOLW\� �� �� ��

�� ������KRVSLWDO�GHDWKV�ZLWKLQ�WKH����
GLDJQRVLV�JURXSV�FRQVLGHUHGE��

�� �� ��

� 'RHV�QRW�IXOILOO�!��RI�DERYH�PHQWLRQHG�
H[FOXVLRQ�FULWHULD�������

�� �� ��

� � � � �

� 0HHW�DOO�FULWHULD� ��E�� �� ���

� � � � �

� 7RWDO�KRVSLWDOV� ��� ��� ���

D���)RU�RQH�KRVSLWDO�ZLWK������UHVSRQVH��WKH�UHJLVWHUHG�GDWD�DUH�DOVR�VHOHFWLYH�ZLWK�UHVSHFW�WR�
PRUWDOLW\���
E���)RU�RQH�KRVSLWDO��+�605V�DUH�FDOFXODWHG�DOWKRXJK�WKH�SHUFHQWDJH�RI�GHDWKV�LQ�WKH����
GLDJQRVLV�JURXSV�ZDV�VOLJKWO\�ORZHU�WKDQ�����LQ������������7KLV�KRVSLWDO�LV�JURXSHG�XQGHU�
³0HHW�DOO�FULWHULD´��
�
�

)URP�7DEOH�$����LW�FDQ�EH�FRQFOXGHG�WKDW����KRVSLWDOV�PHW�DOO�FULWHULD�LQ������DQG�
KDYH�JLYHQ�DXWKRUL]DWLRQ��)RU�WKH�SHULRG�����������WKLV�LV�WKH�FDVH�IRU����KRVSLWDOV�
�VHH� 7DEOH� $������ 6R� +605� ����� ILJXUHV� ZHUH� SURGXFHG� IRU� ��� KRVSLWDOV�� DQG�
+605�����������ILJXUHV�IRU����KRVSLWDOV���
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$SSHQGL[����'LIIHUHQFHV�ZLWK�WKH�SUHYLRXVO\�XVHG�PHWKRG�

7KH� +605� PHWKRG� GHVFULEHG� LQ� WKLV� UHSRUW� EDVLFDOO\� UHVHPEOHV� WKH� PHWKRG�
SUHYLRXVO\� XVHG� E\� .LZD� 3ULVPDQW�� EXW� WKHUH� DUH� VRPH� GLIIHUHQFHV�� $IWHU�
LQYHVWLJDWLQJ� GLIIHUHQW� SRVVLEOH� LPSURYHPHQWV� WR� WKH�PHWKRG�� &%6� KDV� LQWURGXFHG�
VRPH�FKDQJHV� LQ� WKH�PHWKRG��6RPH�RI� WKHVH�PRGLILFDWLRQV�ZHUH�VXJJHVWHG�E\��DQG�
EDVHG�RQ�H[WHQVLYH�UHVHDUFK�RI��WKH�'XWFK�+605�([SHUW�JURXS���

)RU�WUDQVSDUHQF\��WKH�GLIIHUHQFHV�ZLWK�WKH�SUHYLRXVO\�XVHG�PHWKRG�DUH�OLVWHG�EHORZ���

��� )RU�WKH�UHJUHVVLRQ�PRGHOOLQJ��SUHYLRXVO\�DOO�/05�GDWD�IURP������RQZDUGV�ZHUH�
XVHG��7R�XSGDWH� WKH�PRGHO��&%6�KDV�XVHG�/05�GDWD�RI� WKH� ODVW�DYDLODEOH�IRXU�
\HDUV�RQO\��L�F������������IRU�WKH�+605�������7KLV�LV�PDLQO\�D�FKRLFH�EHWZHHQ�
VWDELOLW\�DQG�DFWXDOLW\��)RXU�\HDUV�RI�GDWD�JDYH�HQRXJK�VWDELOLW\�DQG�DFFXUDF\�RI�
WKH�HVWLPDWHV�ZKLOH�NHHSLQJ�WKH�PRGHO�XS�WR�GDWH���

��� 3UHYLRXVO\��GD\�DGPLVVLRQV�ZHUH�LQFOXGHG�LQ�WKH�QXPHUDWRU��REVHUYHG�PRUWDOLW\��
RI� WKH� �+�605�� EXW� QRW� LQ� WKH� UHJUHVVLRQV� DQG� LQ� WKH� GHQRPLQDWRU� �H[SHFWHG�
PRUWDOLW\��� &%6� OHIW� RXW� GD\� DGPLVVLRQV� LQ� ERWK� QXPHUDWRU� DQG� GHQRPLQDWRU��
7KLV� ZDV� GRQH� EHFDXVH� GD\� DGPLVVLRQV� KDYH� D� YHU\� ORZ�PRUWDOLW\�� )DWDO� GD\�
FDVHV� PD\� EH� WKH� UHVXOW� RI� FRGLQJ� HUURUV�� RU� HOVH� FDQ� LQGLFDWH� D� QHHG� IRU�
LQYHVWLJDWLQJ� WKH� FDXVHV��:KHQ� D� KRVSLWDO� KDG� UHODWLYHO\� KLJK�PRUWDOLW\� LQ� GD\�
DGPLVVLRQV��FRPSDUHG�WR�RWKHU�KRVSLWDOV���LW�KDV�EHHQ�QRWHG�DV�D�VHSDUDWH�LWHP�LQ�
WKH�+605������UHSRUW�RI�WKDW�KRVSLWDO���

��� )RUHLJQ� SDWLHQWV� KDYH� EHHQ� H[FOXGHG� IRU� WZR� UHDVRQV�� )LUVWO\�� WKH� +605� IRU�
IRUHLJQ�SDWLHQWV�PD\�EH�GLIIHUHQW� IURP� WKDW� IRU� LQKDELWDQWV� LQ� WKH�1HWKHUODQGV��
+RVSLWDOV� KDYH� GLIIHUHQW� IUDFWLRQV� RI� IRUHLJQ� SDWLHQWV� DQG� WKH� GLVWULEXWLRQ� RI�
GLDJQRVHV�IRU�IRUHLJQ�SDWLHQWV�LV�YHU\�GLIIHUHQW�IURP�WKDW�IRU�'XWFK�LQKDELWDQWV��
6HFRQGO\��IRUHLJQ�SHRSOH�FDQQRW�EH�PDWFKHG�WR�WKH�0XQLFLSDO�3HUVRQDO�5HFRUGV�
'DWDEDVH��*%$���,Q�WKH�IXWXUH��WKLV�PDWFKLQJ�ZLOO�EH�SRVVLEOH��ZKLFK�ZLOO�HQDEOH�
LQFRUSRUDWLQJ�H[WUD�YDULDEOHV�LQ�WKH�+605�PRGHO��H�J��HWKQLFLW\��DQG�SXEOLVKLQJ�
+605V�IRU�PRUH�SDWLHQW�JURXSV��VHH�DOVR�FKDSWHU������

��� &%6� KDV� VSOLW� WKH� DJH� FDWHJRU\� ���� LQWR� WKH� FDWHJRULHV� >������� DQG� �����7KH�
SRVVLELOLW\�RI�XVLQJ�DJH�DV�D�FRQWLQXRXV�YDULDEOH��UHVWULFWHG�FXELF�VSOLQH��LQ�WKH�
PRGHO� KDG� DOVR� EHHQ� LQYHVWLJDWHG�� +RZHYHU�� WKLV� GLG� QRW� LPSURYH� WKH� PRGHO��
ZKLOH�LQWURGXFLQJ�SUREOHPV�ZLWK�SUHVHQWLQJ�WKH�PRGHO�UHVXOWV���

��� )RU�6HYHULW\�RI�PDLQ�GLDJQRVLV��D�FDWHJRULVDWLRQ�RI�PRUWDOLW\�UDWHV�IRU�WKH�,&'��
&0�VXE�GLDJQRVHV�KDV�EHHQ�XVHG��DV�VXJJHVWHG�E\�9DQ�GHQ�%RVFK��������DQG�
H[SODLQHG�LQ�$SSHQGL[����3UHYLRXVO\�WKH�&&6�VXE�GLDJQRVHV�JURXSV�ZHUH�XVHG��
,Q�WKH�FXUUHQW�PHWKRG�WKH�ERXQGDULHV�XVHG�WR�GHILQH�WKH�PRUWDOLW\�JURXSV�GLIIHU�
IURP�WKH�ERXQGDULHV�VXJJHVWHG�E\�9DQ�GHQ�%RVFK��3UHOLPLQDU\�UHVHDUFK�E\�&%6�
VKRZHG�WKDW�WKH�ODWWHU�LQWHUYDOV�ZHUH�WRR�ZLGH�DW�KLJKHU�PRUWDOLW\�UDWHV�DQG�WRR�
QDUURZ�DW�ORZ�PRUWDOLW\�UDWHV��7KH�PRGLILHG�LQWHUYDOV�JDYH�D�EHWWHU�ILW���
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��� 3UHYLRXVO\� WKH�&KDUOVRQ� LQGH[�ZDV�XVHG� IRU� FRPRUELGLW\��ZKLFK� LV� D�ZHLJKWHG�
LQGLFDWRU� IRU� ��� FRPRUELGLW\� JURXSV�� 7KH�ZHLJKWV� RI� WKH�&KDUOVRQ� LQGH[�ZHUH�
PRVWO\�GHWHUPLQHG�ORQJ�DJR�DQG�FRXOG�WKHUHIRUH�EH�RXW�GDWHG��,QVWHDG�RI�WKHVH�D�
SULRUL� ZHLJKWV�� WKH� FXUUHQW� PRGHO� XVHV� WKH� FRPRUELGLW\� JURXSV� DV� VHSDUDWH�
H[SODQDWRU\� YDULDEOHV�� IROORZLQJ� D� VXJJHVWLRQ� E\�/LQJVPD� DQG�3RXZ�ZKR� GLG�
UHVHDUFK�IRU�WKH�'XWFK�+605�([SHUW�JURXS��5HVXOWV�VKRZHG�WKDW�WKH�SUHGLFWLYH�
SRZHU� RI� WKH� PRGHO� LQFUHDVHG� ZKHQ� VZLWFKLQJ� WR� WKH� VHSDUDWH� YDULDEOHV�� 7KH�
VDPH� ��� FRPRUELGLW\� JURXSV� KDYH� EHHQ� XVHG� DV� EHIRUH�� EXW� WKH� FRPRUELGLW\�
JURXSV�IRU�µGLDEHWHV¶�DQG�µGLDEHWHV�FRPSOLFDWLRQV¶�ZHUH�FRPELQHG��DQG�WKLV�ZDV�
DOVR�GRQH�IRU�µOLYHU�GLVHDVH¶�DQG�µVHYHUH�OLYHU�GLVHDVH¶��

��� ,QVWHDG� RI� ��� FDWHJRULHV� IRU� 0RQWK� RI� DGPLVVLRQ�� WKLV� FRYDULDWH� KDV� EHHQ�
UHVWULFWHG� WR� �� WZR�PRQWK� SHULRGV� LQ� WKH� FXUUHQW� PHWKRG�� 7KLV� JLYHV� D� PRUH�
SDUVLPRQLRXV� PRGHO� DQG� LW� KDUGO\� FKDQJHG� WKH� H[SHFWHG� SUREDELOLWLHV� DQG�
�+�605V��

��� ,Q� SUHYLRXV� \HDUV� FDWHJRULHV� RI� D� FRYDULDWH� ZHUH� FROODSVHG� LI� D� FDWHJRU\� KDV�
IHZHU� WKDQ� ��� GHDWKV�� ,Q� WKH� FXUUHQW� PHWKRG� FDWHJRULHV� DUH� FROODSVHG� LI� D�
FDWHJRU\�KDV�IHZHU� WKDQ����DGPLVVLRQV�RU� LI� WKHUH�DUH�QR�GHDWKV� LQ�D�FDWHJRU\��
6WDELOLW\� RI� UHJUHVVLRQ� FRHIILFLHQWV� GHSHQGV� RQ� WKH� QXPEHU� DGPLVVLRQV� UDWKHU�
WKDQ�RQ�WKH�QXPEHU�RI�GHDWKV��

��� ,Q� WKH� VWHSZLVH� EDFNZDUG� HOLPLQDWLRQ� SURFHGXUH� IRU� GURSSLQJ� QRQ�VLJQLILFDQW�
FRYDULDWHV�� �����ZDV� XVHG� DV� VLJQLILFDQFH� FULWHULRQ� LQVWHDG� RI� ���� XVHG� EHIRUH��
7KH� IDVWHU� ³IDVWEZ´� PHWKRG� RI� /DZOHVV� DQG� 6LQJKDO� ������� ZDV� XVHG�� DV� DQ�
DSSUR[LPDWLRQ�RI�WKH�EDFNZDUG�:DOG�SURFHGXUH�SUHYLRXVO\�XVHG��+RZHYHU��<HDU�
RI� GLVFKDUJH� KDV� EHHQ� H[FOXGHG� IURP� WKH� EDFNZDUG� SURFHGXUH�� 3UHOLPLQDU\�
UHVHDUFK� RI� &%6� VKRZHG� WKDW� DOORZLQJ� <HDU� RI� GLVFKDUJH� WR� EH� GURSSHG�
LQWURGXFHG�D�ELDV�LQ�HVWLPDWHV�RI�WKH�+605���

�

�
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$SSHQGL[����5HVXOWV�RI�WKH�ORJLVWLF�UHJUHVVLRQV�

7DEOH�$�����6WDWLVWLFDO�VLJQLILFDQFH�RI�WKH�FRYDULDWHV�IRU�WKH����ORJLVWLF�UHJUHVVLRQV��� VLJQLILFDQW��� QRQ�VLJQLILFDQW��

1
R�
�&
&
6�
JU
RX
S�

$
JH
�

6H
[�

6(
6�

6H
YH
UL
W\
�R
I�
P
DL
Q�
GL
DJ
QR
VL
V�

8
UJ
HQ
F\
�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

6R
XU
FH
�R
I�
DG
P
LV
VL
RQ
�

<
HD
U�
RI
�G
LV
FK
DU
JH
�

0
RQ
WK
�R
I�
DG
P
LV
VL
RQ
�

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��



����

1
R�
�&
&
6�
JU
RX
S�

$
JH
�

6H
[�

6(
6�

6H
YH
UL
W\
�R
I�
P
DL
Q�
GL
DJ
QR
VL
V�

8
UJ
HQ
F\
�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

&
RP

RU
EL
GL
W\
B�
�

�

6R
XU
FH
�R
I�
DG
P
LV
VL
RQ
�

<
HD
U�
RI
�G
LV
FK
DU
JH
�

0
RQ
WK
�R
I�
DG
P
LV
VL
RQ
�

���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
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