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��� ,QWURGXFWLRQ�
7KH�UHVRXUFH�GHVFULSWLRQ�IUDPHZRUN��5')��VSHFLILFDWLRQ�>�@�GHILQHV�D�PRGHO�
DQG D�V\QWD[��7KH�V\QWD[�LV�GHILQHG�RQ�WRS�RI�WKH�;0/�V\QWD[�>�@��7KH�PRGHO�
LV GHILQHG�LQ�WHUPV�RI�UHVRXUFHV��RIWHQ�LGHQWLILHG�ZLWK�85,V�>�@��DQG�OLWHUDOV��
6RPH RI�WKH�UHVRXUFHV�DUH�´DQRQ\PRXVµ��7KH�PRGHO�LV�D�VHW�RI�WULSOHV���
7KLV� SDSHU� FRQFHUQV� WKH� FRPSDULVRQ� RI� WZR�PRGHOV�³� UHDG� �RU� RWKHUZLVH�
FUHDWHG��IURP�GLIIHUHQW�ILOHV���
,I WKH�WZR�PRGHOV�FRQVLVW�RI�LGHQWLFDO�VHWV�RI�WULSOHV�WKHQ�WKH�WZR�PRGHOV�DUH�
HTXDO� $V� ZH� VKDOO� VHH� LQ� WKH� QH[W� VHFWLRQ�� WR� OLPLW� HTXDOLW\� WR� RQO\� VXFK�
FDVHV ZRXOG�EH�FRXQWHU�LQWXLWLYH�LQ�LWV�WUHDWPHQW�RI�DQRQ\PRXV�UHVRXUFHV��
:H�H[SORUH�WKDW�LVVXH�LQ�VRPH�GHSWK��DQG�VKRZ�WKDW�WKLV�PDNHV�5')�PRGHO�
HTXDOLW\ WR� EH� HTXLYDOHQW� WR� JUDSK� LVRPRUSKLVP�� :H� VKRZ� WKDW� VWDQGDUG�
DOJRULWKPV�IRU�JUDSK�LVRPRUSKLVP��SDUWLFXODUO\�LWHUDWLYH�YHUWH[�FODVVLILFDWLRQ�
IURP 5HDG�DQG�&RUQHLO�>��@��VHFWLRQ����SS�����������DUH�DSSOLFDEOH��
:H�GHVFULEH�WKH�DOJRULWKP�DV�XVHG�LQ�-HQD�������>�@��
:H� ILQDOO\� FRQVLGHU�ZKHWKHU� WKHUH�DUH�RWKHU�DVSHFWV�RI�PRGHO� HTXDOLW\�DQG�
HTXLYDOHQFH��
��� 6RPH�H[DPSOHV�
&RQVLGHU�D�VLPSOH�5')�ILOH���UGI�5')�� [POQV�UGI �KWWS���ZZZ�Z��RUJ������������UGI�V\QWD[�QV���� [POQV�W �KWWS���H[DPSOH�RUJ�EURWKHUV���� [PO�EDVH �KWWS���H[DPSOH�RUJ�EURWKHUV�!�� �UGI�'HVFULSWLRQ��UGI�DERXW ��-RKQ��W�QDPH �-RKQ�!��� �W�FKLOG��UGI�UHVRXUFH ��5REHUW��W�QDPH �5REHUW��!��� �W�FKLOG��UGI�UHVRXUFH ��-HUHP\��W�QDPH �-HUHP\��!�� �W�FKLOG��UGI�UHVRXUFH ��7HUU\��W�QDPH �7HUU\��!����� ��UGI�'HVFULSWLRQ!���UGI�5')!�
7KLV�FUHDWHV�D�PRGHO�ZLWK�IRXU�WULSOHV����-RKQ!��KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!���5REHUW!�����5REHUW!��KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��5REHUW������-RKQ!��KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!���7HUU\!�����-RKQ!��KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��-RKQ������7HUU\!��KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��7HUU\������-HUHP\!��KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��-HUHP\������-RKQ!��KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!���-HUHP\!���
7KH�V\QWD[�ZH�XVH�IRU�VXFK�WULSOHV�LV�WKH�´1�WULSOHµ�V\QWD[�EHLQJ�XVHG�E\�WKH�
5')�ZRUNLQJ�JURXS�>�@��
6XSSRVH ZH� SURGXFH� WZR� 5')�PRGHOV� E\� UHDGLQJ� WKLV� LQ� WZLFH�� 7KH\� DUH�
FOHDUO\ WKH�VDPH��,QGHHG��HYHQ�LI�ZH�UHRUGHU�WKH�;0/�ZH�JHW�WKH�VDPH�PRGHO���
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�UGI�5')�� [POQV�UGI �KWWS���ZZZ�Z��RUJ������������UGI�V\QWD[�QV���� [POQV�W �KWWS���H[DPSOH�RUJ�EURWKHUV���� [PO�EDVH �KWWS���H[DPSOH�RUJ�EURWKHUV�!�� �UGI�'HVFULSWLRQ��UGI�DERXW ��-RKQ��W�QDPH �-RKQ�!���� �W�FKLOG��UGI�UHVRXUFH ��-HUHP\��W�QDPH �-HUHP\��!�� �W�FKLOG��UGI�UHVRXUFH ��7HUU\��W�QDPH �7HUU\��!��� �W�FKLOG��UGI�UHVRXUFH ��5REHUW��W�QDPH �5REHUW��!���� ��UGI�'HVFULSWLRQ!���UGI�5')!�
,I� ZH� FRQVLGHU� WKH� VDPH� H[DPSOHV� ZLWK� DQRQ\PRXV� UHVRXUFHV�� LW� LV�PXFK�
OHVV FOHDU�� 7\SLFDOO\� RXU� 5')� SURFHVVLQJ� HQYLURQPHQW� DVVLJQV� JHQV\PV� WR�
HDFK DQRQ\PRXV�UHVRXUFH��$QG�VR�ZH�PD\�JHW�VHWV�RI�WULSOHV�OLNH��B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��5REHUW����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��-RKQ����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!�B�D����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!�B�D����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��7HUU\����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��-HUHP\����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!�B�D����
FRUUHVSRQGLQJ�WR���UGI�5')�� [POQV�UGI �KWWS���ZZZ�Z��RUJ������������UGI�V\QWD[�QV���� [POQV�W �KWWS���H[DPSOH�RUJ�EURWKHUV���� [PO�EDVH �KWWS���H[DPSOH�RUJ�EURWKHUV�!�� �UGI�'HVFULSWLRQ��W�QDPH �-RKQ�!���� �W�FKLOG��W�QDPH �5REHUW��!�� �W�FKLOG��W�QDPH �-HUHP\��!�� �W�FKLOG��W�QDPH �7HUU\��!����� ��UGI�'HVFULSWLRQ!���UGI�5')!�
DQG�� B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��-HUHP\����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��7HUU\����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��-RKQ����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!�B�D����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!�B�D����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�QDPH!��5REHUW����B�D���KWWS���H[DPSOH�RUJ�EURWKHUV�FKLOG!�B�D����
FRUUHVSRQGLQJ�WR���UGI�5')�� [POQV�UGI �KWWS���ZZZ�Z��RUJ������������UGI�V\QWD[�QV���� [POQV�W �KWWS���H[DPSOH�RUJ�EURWKHUV���� [PO�EDVH �KWWS���H[DPSOH�RUJ�EURWKHUV�!�� �UGI�'HVFULSWLRQ��W�QDPH �-RKQ�!��� �W�FKLOG��W�QDPH �-HUHP\��!�� �W�FKLOG��W�QDPH �7HUU\��!���� �W�FKLOG��W�QDPH �5REHUW��!�� ��UGI�'HVFULSWLRQ!���UGI�5')!�
$ VLPSOH� QRWLRQ� RI� HTXDOLW\� VXJJHVWV� WKHVH� DUH� XQHTXDO�� EHFDXVH� WKH�
DQRQ\PRXV�QRGHV�KDYH�EHHQ�JLYHQ�GLIIHUHQW�JHQV\PV��IRU�H[DPSOH�WKDW�ZLWK�
QDPH ³-HUHP\´�LV�B�D��LQ�WKH�ILUVW�DQG�B�D��LQ�WKH�VHFRQG��
7KLV� GRHV� QRW� VHHP� FRQVLVWHQW� ZLWK� WKH� LQWHQGHG� UHDGLQJ� RI� DQRQ\PRXV�
UHVRXUFHV� EHLQJ� OLNH� UHVRXUFHV� EXW� ZLWKRXW� D� QDPH�� +HQFH� ZH� IDYRXU� DQ�
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XQGHUVWDQGLQJ� RI� DQRQ\PRXV� UHVRXUFHV� WKDW� JLYHV� HTXDOLW\� EHWZHHQ� WKHVH�
PRGHOV��
��� $QRQ\PRXV�UHVRXUFHV�DUH�QDPHG�ZLWK�ORFDO�VFRSH�
'HVSLWH� EHLQJ� FDOOHG� ´DQRQ\PRXVµ� LW� LV� QHFHVVDU\� WR� QDPH� DQRQ\PRXV�
UHVRXUFHV�LQ�VRPH�ZD\�LI�ZH�ZLVK�WR�SURFHVV�WKHP�LQ�DQ\�ZD\��$Q�H[DPSOH�
QDPH PLJKW�EH�DQ�REMHFW�UHIHUHQFH�ZLWKLQ�D�SURJUDP�H[HFXWLRQ��$�IUHTXHQW�
QDPH LV�WKH�UHVXOW�RI�D�JHQV\P��2WKHU�UHVRXUFHV�KDYH�QDPHV�ZLWK�H[SOLFLWO\�
JOREDO�VFRSH��L�H��WKHLU�QDPHV�DUH�85,V��7KH�QDPHV�RI�DQRQ\PRXV�UHVRXUFHV��
LQ FRQWUDVW��VKRXOG�QRW�EH�PHDQLQJIXO�RXWVLGH�WKH�LPPHGLDWH�HQYLURQPHQW��
7KLV�VXJJHVWV�WKDW�DQ�DSSURSULDWH�QDPLQJ�IRU�DQRQ\PRXV�UHVRXUFHV� LV�RQH�
WKDW JLYHV�WKHP�QDPHV�ZLWK�ORFDO�VFRSH��VSHFLILFDOO\�WKH�VFRSH�RI�WKH�VLQJOH�
5')� PRGHO�� VXFK� DV� WKDW� EXLOW� IURP� D� VLQJOH� 5')�;0/� ILOH�� 7KH� 1�WULSOH�
V\QWD[�>�@�LV�FOHDU��WKH�QDPHV�IRU�WKH�DQRQ\PRXV�UHVRXUFHV�KDYH�ILOH�VFRSH��
OLQNLQJ� WKH� DSSHDUDQFH� RI� WKH� UHVRXUFH� LQ� RQH� WULSOH� ZLWK� WKDW� LQ� DQRWKHU�
WULSOH�LQ WKH�VDPH�ILOH�
6LQFH�VXFK�QDPHV�DUH�QRW�H[WHUQDOO\�YLVLEOH�� LW� LV�DQ�LPSOHPHQWDWLRQ�GHWDLO�
TXLWH KRZ�WKH\�DUH�JHQHUDWHG��
7KHQ�LQ�RUGHU�WR�VKRZ�WKDW�WKH�WZR�PRGHOV�DUH�HTXDO�ZH�KDYH�WR�VKRZ�ZKLFK�
DQRQ\PRXV�UHVRXUFHV�FRUUHVSRQG�ZLWK�ZKLFK��
� B�D����QDPH!��-RKQ����

�
B�D����FKLOG!�B�D����
��������������B�D����QDPH!��7HUU\����
�
B�D����FKLOG!�B�D����
��������������B�D����QDPH!��5REHUW����
�
B�D����FKLOG!�B�D����
��������������B�D����QDPH!��-HUHP\����

B�D����QDPH!��-RKQ����
�
B�D����FKLOG!�B�D����
��������������B�D����QDPH!��5REHUW����
�
B�D����FKLOG!�B�D����
��������������B�D����QDPH!��-HUHP\����
�
B�D����FKLOG!�B�D����
��������������B�D����QDPH!��7HUU\�����

6XFK�D�FRUUHVSRQGHQFH�QHHGV�WR�OLQN�HDFK�DQRQ\PRXV�UHVRXUFH�LQ�WKH�ILUVW�
PRGHO ZLWK�DQ�DQRQ\PRXV�UHVRXUFH�LQ�WKH�VHFRQG��LQ�VXFK�D�ZD\�WKDW�DOO�WKH�
WULSOHV� LQ� ERWK� JUDSKV� FRUUHVSRQG�� 7HFKQLFDOO\�� WKLV� LV� D� ELMHFWLRQ� EHWZHHQ�
WKH DQRQ\PRXV�UHVRXUFHV�ZKLFK�LQGXFHV�D�ODEHOOHG�GLJUDSK�LVRPRUSKLVP��
���*UDSK�LVRPRUSKLVP�WKHRU\�
,Q�WKH�JUDSK�LVRPRUSKLVP�OLWHUDWXUH��H�J��>�@��>��@��D�JUDSK�W\SLFDOO\�FRQVLVWV�
RI�D�VHW�RI�XQODEHOOHG�QRGHV�RU�YHUWLFHV��ZLWK�D�VHW�RI�XQGLUHFWHG�XQODEHOOHG�
SDLUV� RI� YHUWLFHV� FDOOHG� HGJHV�� 7KH� JUDSK� LVRPRUSKLVP�SUREOHP� LV�� � ´*LYHQ�
WZR JUDSKV��DUH� WKH\� WKH�VDPH"µ�DQG� ´,I� WKH\�DUH��ZKLFK�YHUWLFHV� IURP�RQH�
FRUUHVSRQG�WR�ZKLFK�YHUWLFHV�LQ�WKH�RWKHU"µ�
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)LJXUH���LVRPRUSKLF�JUDSKV�IURP�>��@�
)LJXUH���VKRZV�WKUHH�LVRPRUSKLF�JUDSKV��QRWH�HDFK�KDV�WHQ�YHUWLFHV�VKRZQ�
E\�WKH�VPDOO�FLUFOHV��
0RVW�RI�WKH�PDQ\�YDULDQWV�RI�JUDSKV�KDYH�HTXLYDOHQW�LVRPRUSKLVP�SUREOHPV��
7KHVH� LQFOXGHG� ODEHOOHG� GLJUDSKV�� LQ� ZKLFK� WKH� HGJHV� KDYH� D� ODEHO� DQG� D�
GLUHFWLRQ��
:LWKLQ�5')�PRGHOV�LW�LV�SRVVLEOH�WR�HQFRGH�DQ�XQODEHOOHG�GLJUDSK�E\�XVLQJ�D�
VLQJOH�SURSHUW\�ODEHO��H�J��UGI�YDOXH��IRU�WKH�HGJHV�DQG�DQRQ\PRXV�UHVRXUFHV�
IRU HDFK�YHUWH[��8QGLUHFWHG�JUDSKV�FDQ�EH�HQFRGHG�E\�HQFRGLQJ�HDFK�HGJH�RI�
WKH JUDSK�DV�WZR�5')�WULSOHV��RQH�LQ�HDFK�GLUHFWLRQ��
,Q WKLV� ZD\� LW� FDQ� EH� VHHQ� WKDW� 5')� PRGHO� HTXDOLW\� DQG� WKH� JUDSK�
LVRPRUSKLVP� SUREOHP� DUH� HTXLYDOHQW� IURP� D� WKHRUHWLFDO� SRLQW� RI� YLHZ��
+RZHYHU��LQ�SUDFWLFH�5')�PRGHO�HTXDOLW\�LV�VLJQLILFDQWO\�HDVLHU�EHFDXVH��

• PRVW�RI�WKH�YHUWLFHV�DUH�ODEHOOHG�ZLWK�WKH�85,�RI�D�UHVRXUFH��
• PRVW�RI�WKH�HGJHV�KDYH�GLVWLQFWLYH�ODEHOV�IURP�WKH�85,�RI�WKH�SURSHUW\�

RI WKH�WULSOH��
• WKH�;0/�V\QWD[�LPSRVHV�VLJQLILFDQW��DQG�XQPRWLYDWHG��UHVWULFWLRQV�RQ�

ZKHUH�DQRQ\PRXV�UHVRXUFHV�FDQ�RFFXU��
:H�YLHZ�WKH�WKLUG�SRLQW�DV�DQ�HUURU�WKDW�VKRXOG�EH�FRUUHFWHG��DQG�UHJDUG�WKH�
RWKHU�WZR�SRLQWV�DV�LPSRUWDQW�IDFWRUV�LQ�WKH�GHVLJQ�RI�DQ�HIIHFWLYH�DOJRULWKP��
��� ,WHUDWLYH�YHUWH[�FODVVLILFDWLRQ�DOJRULWKPV�
6WDQGDUG� JUDSK� LVRPRUSKLVP� DOJRULWKPV� DUH� QRQ�GHWHUPLQLVWLF�� L�H�� WKH\�
LQYROYH�JXHVVLQJ��H�J���IURP�>��@��VHFWLRQ�����

��� /DEHO�WKH�YHUWLFHV�9� RI�*��
�� /DEHO�WKH�YHUWLFHV�9��RI�*���
�� ,I�_9�_ _9�_�VHW�Q� �_9�_�HOVH�WKH�JUDSKV�DUH�QRW�LVRPRUSKLF��
�� *XHVV�D�PDSSLQJ�IURP�9� WR�9� �QRWH��Q��FKRLFHV��
�� &KHFN�DOO�WKH�HGJHV�DUH�WKH�VDPH���DW�PRVW��Q� FKHFNV���
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7KLV� LV�D�VORZ�PHWKRG��7KHUH�DUH�Q��GLIIHUHQW�JXHVVHV�WR�PDNH��DQG�PD\EH�
RQO\� RQH� RI� WKHP� LV� FRUUHFW��$Q� LPSOHPHQWDWLRQ�RI� WKLV�DOJRULWKP�QHHGV� WR�
XVH�EDFNWUDFNLQJ�RU�VRPH�VLPLODU�WHFKQLTXH�WR�FRQVLGHU�WKH�RWKHU�JXHVVHV�LQ�
WKH XVXDO�FDVH�WKDW�VWHS���ILQGV�WKDW�WKH�HGJHV�DUH�QRW�WKH�VDPH��
,W� LV� SRVVLEOH� WR� JUHDWO\� UHGXFH� WKH� DPRXQW� RI� JXHVVLQJ� E\� FODVVLI\LQJ� WKH�
YHUWLFHV�� 7KH� XQGHUO\LQJ� LGHD� RI� WKLV� PHWKRG� LV� WR� ORRN� IRU� GLVWLQFWLYH�
FKDUDFWHULVWLFV�RI�WKH�YHUWLFHV��DQG�WKHQ�WR�RQO\�JXHVV�D�PDSSLQJ��LQ�VWHS����
ZKLFK�PDSV�DQ\�YHUWH[�LQ�D�FODVV�ZLWK�VRPH�JLYHQ�FKDUDFWHULVWLFV�WR�D�YHUWH[�
LQ WKH�RWKHU�JUDSK�RI�WKH�HTXLYDOHQW�FODVV�ZLWK�WKH�VDPH�FKDUDFWHULVWLFV��)RU�
H[DPSOH�LI�D�YHUWH[�LV�DGMDFHQW�WR�WKUHH�RWKHU�YHUWLFHV��L�H��LW�LV�DW�WKH�HQG�RI�
WKUHH HGJHV��� WKHQ� LW� FDQ� RQO\� PDS� WR� D� YHUWH[� DGMDFHQW� WR� WKUHH� IXUWKHU�
YHUWLFHV��WKLV�LV�D�FODVVLILFDWLRQ�E\�¶GHJUHH·���
,I�WKH�WZR�JUDSKV�GR�QRW�KDYH�HTXDO�QXPEHUV�RI�YHUWLFHV�ZLWK�HDFK�FODVV�RI�
FKDUDFWHULVWLFV�WKHQ�WKH�WZR�JUDSKV�DUH�QRW�LVRPRUSKLF��
7KLV� SURFHVV� RI� FODVVLI\LQJ� YHUWLFHV� LV� DOVR� NQRZQ� LQ� WKH� JUDSK� WKHRU\�
OLWHUDWXUH�DV�FRORXULQJ�WKH�YHUWLFHV��LQ�GHIHUHQFH�WR�WKH�IRXU�FRORXU�SUREOHP��
1RZ�ZH�FDQ�PDNH�EHWWHU�JXHVVHV��ZH�PRGLI\�WKH�DOJRULWKP�DERYH�WR�EH���

��� /DEHO�WKH�YHUWLFHV�9� RI�*��
�� /DEHO�WKH�YHUWLFHV�9��RI�*���
�� ,I�_9�_ _9�_�VHW�Q� �_9�_�HOVH�WKH�JUDSKV�DUH�QRW�LVRPRUSKLF��
�� &ODVVLI\�WKH�YHUWLFHV�RI�ERWK�JUDSKV��
�� )RU�HDFK�FODVV�F�LQ�WKH�FODVVLILFDWLRQ�

D�� )LQG�WKH�VHWV�9��F�DQG�9��F�RI�QRGHV�ZKLFK�DUH�LQ�F�
E�� ,I�_9��F_ _9��F_ VHW�QF  _9��F_ HOVH�WKH�JUDSKV�DUH�QRW�LVRPRUSKLF��
F�� *XHVV�D�PDSSLQJ�IURP�9��F�WR�9��F��QRWH��QF� FKRLFHV��

�� &KHFN�DOO�WKH�HGJHV�DUH�WKH�VDPH���DW�PRVW��Q� FKHFNV���
7KLV� LV�DQ� LPSURYHPHQW�EHFDXVH�WKH�WRWDO�QXPEHU�RI�GLIIHUHQW�JXHVVHV�KDV�
EHHQ��VXEVWDQWLDOO\��UHGXFHG���:H�PDNH�D�QXPEHU�RI�VPDOO�JXHVVHV�LQVWHDG�
RI�RQH�ODUJH�RQH���:H�FDQ�LPSURYH�SHUIRUPDQFH�DJDLQ�E\�HYDOXDWLQJ�HDFK�RI�
WKH FKHFNV� RI� VWHS� �� DV� HDUO\� DV� SRVVLEOH�� GXULQJ� VWHS� ��� DV� VRRQ� DV� ERWK�
YHUWLFHV�LQYROYHG�LQ�DQ�HGJH�KDYH�KDG�WKHLU�PDSSLQJ�DVVLJQHG��
,WHUDWLYH�YHUWH[�FODVVLILFDWLRQ��DOVR�NQRZQ�DV�SDUWLWLRQ UHILQHPHQW� LQ�H�J��>�@��
LV ZKHQ�ZH�XVH�WKH�LQIRUPDWLRQ�IURP�RXU�FXUUHQW�FODVVLILFDWLRQV�WR�UHFODVVLI\�
WKH YHUWLFHV� SURGXFLQJ� VPDOOHU� VHWV� RI� HDFK� FODVVLILFDWLRQ�� ,Q� WKLV�ZH� GRQ·W�
VHH D�YHUWH[�FODVVLILFDWLRQ�DV�RQO\�D�IXQFWLRQ�RI�WKH�YHUWH[�DQG�WKH�JUDSK��EXW�
DOVR�RI�WKH�FXUUHQW�FODVVLILFDWLRQ�RI�WKH�YHUWLFHV�RI�WKH�JUDSK��6R�IRU�H[DPSOH��
LWHUDWLQJ�RQ�WKH�GHJUHH�FODVVLILFDWLRQ�DERYH��ZH�FDQ�FODVVLI\�D�YHUWH[�E\�H�J��
´7KLV� LV� DGMDFHQW� WR� IRXU� YHUWLFHV� ZKLFK� KDYH� GHJUHH� WKUHH�µ� �RU� LQ� PRUH�
ZRUGV� ´7KLV�LV�DGMDFHQW�WR�IRXU�YHUWLFHV�ZKLFK�DUH��LQ�WXUQ��DGMDFHQW�WR�WKUHH�
YHUWLFHVµ��� 7KH� W\SLFDO� FODVVLILFDWLRQ� LV� IRUPHG� E\� $1'�LQJ� ORWV� RI�
FODVVLILFDWLRQV�OLNH�WKDW�WRJHWKHU��

��+RZ�PDQ\�FRORXUV�DUH�QHHGHG�WR�FRORXU�D�PDS�VR�WKDW�QR�WZR�DGMDFHQW�FRXQWULHV�KDYH�WKH�VDPH�FRORXU��
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2QFH�ZH�KDYH�PDGH�RQH�JXHVV�DOLJQLQJ�WZR�YHUWLFHV��ZH�FDQ�UH�FODVVLI\�WKH�
RWKHU�YHUWLFHV�DV�WR�ZKHWKHU�WKH\�DUH�DGMDFHQW�WR�WKH�DOLJQHG�YHUWLFHV�RU�QRW��
7KLV�FDQ�DOVR�DSSO\�DIWHU�ZH�KDYH�JXHVVHG��7KH�IXOO�DOJRULWKP�ORRNV�OLNH���

��� /DEHO�WKH�YHUWLFHV�9� RI�*��
�� /DEHO�WKH�YHUWLFHV�9� RI�*��
�� ,I�_9�_ _9�_ VHW�Q� �_9�_ HOVH�WKH�JUDSKV�DUH�QRW�LVRPRUSKLF��
�� &ODVVLI\�DOO�WKH�YHUWLFHV�RI�ERWK�JUDSKV�LQWR�D�VLQJOH�FODVV���
�� 5HSHDW��

D� 5HSHDW�±�JHQHUDWH�D�QHZ�FODVVLILFDWLRQ�IURP�WKH�FXUUHQW�FODVVLILFDWLRQ�
L�� 5HFODVVLI\�HDFK�YHUWH[�E\�WKH�QXPEHU�RI�YHUWLFHV�RI�HDFK�FODVV�LQ�WKH�FXUUHQW�

FODVVLIFDWLRQ�LW�LV�DGMDFHQW�WR��
LL�� ,I�WKH�QHZ�FODVVLILFDWLRQ�LV�WKH�VDPH�DV�WKH�FXUUHQW�FODVVLILFDWLRQ�JR�WR���E��
LLL�� ,I�DQ\�RI�WKH�QHZ�FODVVHV�KDV�GLIIHUHQW�QXPEHUV�RI�PHPEHUV�IURP�WKH�WZR�JUDSKV�

WKHQ�IDLO�DQG�EDFNWUDFN�WR�WKH�ODVW�JXHVV�>VWHS���F�@��
LY�� ,I�DQ\�RI�WKH�QHZ�FODVVHV�LV�VPDOO�HQRXJK��H�J��VL]H����JR�WR���E��
Y�� 6HW�WKH�FXUUHQW�FODVVLILFDWLRQ�DV�WKH�QHZ�FODVVLIFDWLRQ�DQG�JR�WR���D�L�

E� ,I�HYHU\�FODVV�KDV�RQH�HOHPHQW�WKHQ�WKLV�GHILQHV�DQ�LVRPRUSKLVP�DQG�ZH�DUH�ILQLVKHG��
F�� &KRRVH�WKH�VPDOOHVW�FODVV�ZLWK�PRUH�WKDQ�RQH�YHUWH[�DQG�JXHVV�RQH�YHUWH[�IURP�HDFK��ZKHQ�

ZH�UXQ�RXW�RI�JXHVVHV��ZH�EDFNWUDFN�WR�WKH�ODVW�JXHVV��
G� *HQHUDWH�D�QHZ�FODVVLILFDWLRQ�IURP�WKH�FXUUHQW�FODVVLILFDWLRQ�E\�SXWWLQJ�WKH�YHUWH[�LQ�HDFK�

JUDSK�JXHVVHG�LQ���F��LQWR�LWV�RZQ�FODVV�DQG�RWKHUZLVH�OHDYLQJ�HYHU\WKLQJ�XQFKDQJHG��
�� ,I�ZH�EDFNWUDFN�WKURXJK�DOO�WKH�JXHVVHV�LQ���WKHQ�ZH�KDYH�IDLOHG�DQG�WKH�JUDSKV�DUH�QRW�LVRPRUSKLF��

7KLV�LV�VXEVWDQWLDOO\�PRUH�FRPSOLFDWHG�WKDQ�WKH�RULJLQDO�DOJRULWKP�EXW�JLYHV�
PXFK� PXFK� EHWWHU� SHUIRUPDQFH�� <HW� EHWWHU� VROXWLRQV� WR� WKH� JUDSK�
LVRPRUSKLVP� SUREOHP� FDQ� EH� IRXQG� >�@�� >�@�� W\SLFDOO\� WKH\� XVH� PRUH�
VRSKLVWLFDWHG�LQYDULDQWV�WKDQ�WKH�DGMDFHQ\�RQH�GHVFULEHG�KHUH��DQG�WKH\�XVH�
WKH ¶DXWRPRUSKLVP�JURXS·�RI�RQH�RI�WKH�JUDSKV�WR�HOLPLQDQW�PDQ\�UHGXQGDQW�
JXHVVHV�� +RZHYHU�� IRU� 5')� JUDSKV� WKH� DERYH� DOJRULWKP� ZLOO� JHQHUDOO\� EH�
VXIILFLHQW��
��� 9HUWH[�FODVVLILFDWLRQ�IRU�5')�
7KH� FRGH� IRXQG� LQ� -HQD� >�@� LV� EDVHG� RQ� WKH� LWHUDWLYH� YHUWH[� FODVVLILFDWLRQ�
DOJRULWKP DERYH��,W�FODVVLILHV�HDFK�QRQ�DQRQ\PRXV�UHVRXUFH�E\�LWV�85,�DQG�
HDFK OLWHUDO�E\�LWV�VWULQJ��,W�FODVVLILHV�HDFK�DQRQ\PRXV�UHVRXUFH�RQ�WKH�EDVLV�
RI�WKH�VWDWHPHQWV� LQ�ZKLFK�LW�DSSHDUV��7KH�FODVVLILFDWLRQ�FRQVLGHUV�WKH�UROH�
LQ ZKLFK� DQ� DQRQ\PRXV� UHVRXUFH� DSSHDUV� LQ� D� VWDWHPHQW�� DQG� WKH� RWKHU�
LWHPV�LQ�WKH�VWDWHPHQW���
7KLV� DOORZV� VXEVWDQWLDO�XVH� WR�EH�PDGH�RI� WKH� ODEHOOHG�YHUWLFHV�DQG�HGJHV��
7KH�QRQ�GHWHUPLQLVWLF�SDUWV�ZLOO�QRW�EH�XVHG�H[FHSW�ZKHQ�WKH�ODEHOV�GR�QRW�
DOORZ�XV�WR�GLUHFWO\�GLVWLQJXLVK�RQH�DQRQ\PRXV�QRGH�IURP�DQRWKHU��
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7KH JUDSK�LVRPRUSKLVP�DOJRULWKP�DERYH�LV�WKHQ�XVHG��ZLWK�PLQRU�YDULDWLRQ��
7KH SULQFLSOH� YDULDWLRQ� LV� WKH� XVH� RI� KDVK� FRGHV� LQ� WKH� UHFODVVLILFDWLRQ�
SURFHVV�
$Q DQRQ\PRXV�UHVRXUFH�FDQ�SOD\�WKUHH�GLIIHUHQW�UROHV�LQ�DQ�5')�VWDWHPHQW��
LW FDQ� EH� VXEMHFW�� REMHFW� RU� ERWK�� 7KH�0RGHO0DWFKHU� FRGH� >�@� JRHV� IXUWKHU�
DQG�ZLOO�DOORZ�DQRQ\PRXV�UHVRXUFHV� LQ�WKH�SUHGLFDWH�SRVLWLRQ��7KLV�JLYHV�D�
IXUWKHU IRXU� SRVVLELOLWLHV� RI� ZKHUH� WKH� DQRQ\PRXV� UHVRXUFH� RFFXUV� LQ� WKH�
WULSOH��
7KH LWHUDWLYH�YHUWH[�FODVVLILFDWLRQ�WKHQ�DPRXQWV�WR�WKH�IROORZLQJ��

• WKH� UHFODVVLILFDWLRQ� RI� D� VWDWHPHQW� GHSHQGV� RQ� WKH� FXUUHQW�
FODVVLILFDWLRQ�RI�WKH�UHVRXUFHV�LQ�WKH�VWDWHPHQW��

• WKH� UHFODVVLILFDWLRQ� RI� DQ� DQRQ\PRXV� UHVRXUFH� GHSHQGV� RQ� WKH�
UHFODVVLILFDWLRQV� RI� DOO� WKH� VWDWHPHQWV� LW� DSSHDUV� LQ�� DQG� WKH� UROH� LW�
SOD\V�LQ�HDFK�DSSHDUDQFH��

• WKH� UHFODVVLILFDWLRQ� RI� D� QRQ�DQRQ\PRXV� UHVRXUFH� RU� D� OLWHUDO� LV� LWV�
RULJLQDO�FODVVLILFDWLRQ��

��� 3DUWLWLRQ�UHILQHPHQW�E\�KDVKFRGH�
7KH� LQYDULDQWV� GLVFXVVHG� DERYH� VHHP� WR� KDYH� TXLWH� FRPSOLFDWHG�
UHSUHVHQWDWLRQV��ZKLFK�VXJJHVWV�WKDW�FRPSDULQJ�WKHP�PD\�EH�VORZ��$�VLPSOH�
ZD\ WR� SURFHHG� LV� DOZD\V� XVH� KDVK�FRGHV� IRU� HDFK� LQYDULDQW� YDOXH��
FRPELQLQJ� WKHP� LQ� FRPPXWDWLYH� DQG� DVVRFLDWLYH� RU� QRQ�FRPPXWDWLYH�
IDVKLRQ�GHSHQGLQJ�RQ�ZKHWKHU�ZH�DUH�GLVFXVVLQJ�D�VHW�RU�D�VHTXHQFH�DW�WKDW�
SRLQW��
7KXV�WKH�FRGH�LQ�-HQD�0RGHO0DWFKHU�SURFHHGV�LQ�WKLV�IDVKLRQ��

• 7KH� FRGH� RI� DQ�DQRQ\PRXV� UHVRXUFH� LV� WKH�VXP�RI� LWV� UHODWLYH� FRGHV�
ZLWK�UHVSHFW�WR�HDFK�WULSOH�LW�SDUWLFLSDWHV�LQ��1RWH�WKLV�PHDQV�WKDW�DQ�
DQRQ\PRXV�UHVRXUFH�WKDW�SDUWLFLSDWHV�LQ�WZR�WULSOHV�RI�D�FHUWDLQ�FODVV�
LV GLVWLQJXLVKHG� IURP� RQH� WKDW� SDUWLFLSDWHV� LQ� WKUHH� WULSOHV� RI� WKDW�
FODVV��

• 7KH�UHODWLYH�FRGH�RI�DQ�DQRQ\PRXV�UHVRXUFH�ZLWK�UHVSHFW�WR�D�WULSOH�LV�
WKH� VXP� RI� D� PXOWLSOLHU� WLPHV� WKH� VHFRQGDU\� FRGH� RI� WKH� WULSOH·V�
VXEMHFW�� SUHGLFDWH� DQG� REMHFW� H[FOXGLQJ� WKRVH� SRVLWLRQV� ILOOHG� E\� WKH�
DQRQ\PRXV� UHVRXUFH�� 7KH� PXOWLSOLHU� LV� FKRVHQ� WR� GLVWLQJXLVK� WKH�
VXEMHFW��SUHGLFDWH�DQG�REMHFW��

• 7KH�VHFRQGDU\�FRGH�RI�D�QRQ�DQRQ\PRXV�UHVRXUFH�RU�OLWHUDO�LV�LWV�-DYD�
KDVK&RGH��

• 7KH� VHFRQGDU\� FRGH� RI� DQ� DQRQ\PRXV� UHVRXUFH� LV� LWV� FRGH� IURP� WKH�
SUHYLRXV�LWHUDWLRQ��ZKLFK�LGHQWLILHV�WKH�FXUUHQW�FODVVLILFDWLRQ���

��$�PLQRU�YDULDWLRQ��WKDW�LV�SUREDEO\�DQ�HUURU��LV�WKDW�DQ�HPSKDVLV�LV�SODFHG�RQ�ILQGLQJ�VLQJOHWRQ�FODVVHV�DQG�ZH�
XVH�D�VPDOO�PD[LPXP�QXPEHU�RI�LWHUDWLRQV�QRW�ILQGLQJ�RQH��
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7KH DQRQ\PRXV� UHVRXUFHV� DUH� FODVVLILHG� RQ� WKH� EDVLV� RI� WKHLU� FRGHV�� :H�
PD\�� RI� FRXUVH�� JHW� D� KDVK� FROOLVLRQ�� 7KLV� ZLOO� KDYH� WKH� FRQVHTXHQFH� RI�
FRPELQLQJ� WZR� SDUWLWLRQV�� :KLOH� WKLV� ZLOO� GHFUHDVH� WKH� HIILFLHQF\� RI� WKH�
DOJRULWKP�LW�GRHV�QRW�LPSDFW�LWV�FRUUHFWQHVV��
���2WKHU�HTXLYDOHQFHV�
:H�PD\�ZLVK�WR�DVN�LI�WZR�5')�JUDSKV�DUH�HTXLYDOHQW�ZLWK�D�QRWLRQ�RI�YHUWH[�
HTXLYDOHQFH�WKDW�DOORZV�QRQ�DQRQ\PRXV�UHVRXUFHV�ZLWK�GLIIHUHQW�85,V�WR�EH�
LGHQWLILHG�� RU� WKDW� DOORZV� QRQ�DQRQ\PRXV� UHVRXUFHV� WR� EH� LGHQWLILHG� ZLWK�
DQRQ\PRXV�RQHV���
,Q WKHVH�FDVHV�ZH�QHHG�WR�XVH�D�VLPLODU�DSSURDFK��WKH�XQGHUO\LQJ�SUREOHP�LV�
VWLOO�JUDSK�LVRPRUSKLVP��EXW�ZH�XVH�D�GLIIHUHQW�FODVVLILFDWLRQ�SURFHGXUH��)RU�
H[DPSOH LI� ZH� ZLVK� WR� DOORZ� WKH� LGHQWLILFDWLRQ� RI� GLIIHUHQW� UHLILFDWLRQV� RI� D�
VWDWHPHQW��ZH�ZRXOG� LQLWLDOO\� FODVVLI\� DOO� UHLILFDWLRQV� LQ� D� VLQJOH� FODVV�� DQG�
RWKHUZLVH�XVH�WKH�DERYH�DOJRULWKP��
$QRWKHU�QDWXUDO�H[DPSOH�FRPHV�IURP�WKH�XVH�RI�UGI�%DJ�ZKLFK�LV�GHILQHG�DV�
DQ XQRUGHUHG� FRQWDLQHU�� \HW� WKH� FRQWDLQHU� PHPEHUVKLS� VWDWHPHQWV� DUH�
GLVWLQJXLVKHG�UGI�B�� UGI�B��HWF��7KLV�VXJJHVWV�WKDW�D�VWDWHPHQW�HTXLYDOHQFH�
WKDW PDSV�DOO�RI�WKHVH�WR�WKH�VDPH�FODVV�ZRXOG�EH�QDWXUDO�IRU�D�ZLGH�FODVV�RI�
DSSOLFDWLRQV��
��� &RQFOXVLRQV�
,W� LV� SRVVLEOH� WR� XVH� WHFKQLTXHV� IURP� WKH� JUDSK� LVRPRUSKLVP� OLWHUDWXUH� WR�
FRPSDUH�5')�JUDSKV�ZKLOH�HTXDWLQJ�DQRQ\PRXV�UHVRXUFHV��
,W LV� QRW� QHFHVVDU\� WR� XVH� VRPH� RI� WKH� PRUH� VRSKLVWLFDWHG� WHFKQLTXHV�
VXJJHVWHG�� GXH� WR� WKH� ODUJH� DPRXQW� RI� ODEHOOLQJ� IRXQG� LQ� 5')� JUDSKV��
3HUIRUPDQFH�SUREOHPV�PD\�EH�H[SHULHQFHG�LI�JUDSK�WKHRULVWV�XVH�5')�WRROV�
WR VWRUH� DQG� FRPPXQLFDWH� SDWKRORJLFDO� H[DPSOHV�� EXW� VWDQGDUG� XVDJHV� RI�
5')�DUH�QRW�SDWKRORJLFDO��
7KHVH� WHFKQLTXHV� FRXOG� EH� H[WHQGHG� WR� FRSH� ZLWK� D� ULFKHU� QRWLRQ� RI�
HTXLYDOHQFH�EHWZHHQ�UHVRXUFHV��
(YHQ� LI� ZH� UHVWULFW� RXUVHOYHV� WR� 5')� JUDSKV� LQ� ZKLFK� DOO� UHVRXUFHV� DUH�
ODEHOOHG�ZLWK�85,V�ZH�ZLOO�QHHG�WR�XVH�WKHVH�JUDSK�PDWFKLQJ�WHFKQLTXHV�WR�
DGGUHVV�QDWXUDO�LVVXHV�RI�HTXLYDOHQFH��
����5HIHUHQFHV�
>�@� %HUQHUV�/HH�� )LHOGLQJ�� 0DVLQWHU�� ����� 8QLIRUP� 5HVRXUFH� ,GHQWLILHUV�

�85,���*HQHULF�6\QWD[�,QWHUQHW�'UDIW�6WDQGDUG�$XJXVW��,(7)��5)&������
>�@� 7LP� %UD\�� -HDQ� 3DROL�� &�0�� 6SHUEHUJ�0F4XHHQ�� (YH� 0DOHU�� ������

([WHQVLEOH� 0DUNXS� /DQJXDJH� �;0/�� ���� �6HFRQG� (GLWLRQ�� :RUOG�:LGH�
:HE�&RQVRUWLXP��KWWS���ZZZ�Z��RUJ�75������5(&�[PO�����������

>�@ -HUHP\�&DUUROO������0RGHO0DWFKHU�MDYD�IRXQG�LQ�>�@�
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>�@ 'DQ�&RQQROO\��-DQ�*UDQW��$DURQ�6FKZDUW]�HW�DO��������H�PDLO�WKUHDG��
7HVW� FDVHV�� IRUPDW� RI� LQSXW� DQG� RXWSXW� >�XUL�QRGH�UHVRXUFH�HQWLW\� WRR�@KWWS���OLVWV�Z��RUJ�$UFKLYHV�3XEOLF�Z�F�UGIFRUH�ZJ�����0D\������KWPO�

>�@ 6FRWW�)RUWLQ��������7KH�*UDSK�,VRPRUSKLVP�3UREOHP� 7HFKQLFDO�5HSRUW�
75 ������� 'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�� 8QLYHUVLW\� RI� $OEHUWD��IWS���IWS�FV�XDOEHUWD�FD�SXE�7HFK5HSRUWV������75������75������SV�J]�

>�@ 2UD�/DVVLOD��5DOSK�5��6ZLFN��������5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN�
�5')�� 0RGHO� DQG� 6\QWD[� 6SHFLILFDWLRQ� :RUOG�:LGH�:HE� &RQVRUWLXP��KWWS���ZZZ�Z��RUJ�75������5(&�UGI�V\QWD[�����������

>�@� %ULDQ�0F%ULGH�������-HQD��������KWWS���ZZZ�XN�KSO�KS�FRP�SHRSOH�EZP�UGI�MHQD�MHQD�������]LS�
>�@� %UHQGDQ� '�� 0F.D\� ����� 3UDFWLFDO� *UDSK� ,VRPRUSKLVP� &RQJUHVVXV�

1XPHUDQWLXP�����SS�������KWWS���FV�DQX�HGX�DX�aEGP�SDSHUV�SJL�SGI�
>�@ %UHQGDQ�'��0F.D\������1DXW\�KWWS���FV�DQX�HGX�DX�aEGP�QDXW\��
>��@ 5RQDOG�&��5HDG��'HUHN�*�&RUQHLO��������*UDSK�,VRPRUSKLVP�'LVHDVH�
�


