
$�VKRUW�YHUVLRQ�RI�WKLV�SDSHU�LV�WR�DSSHDU�RQ��WK�,(((�,),3�1HWZRUN�2SHUDWLRQV�DQG�0DQDJHPHQW�6\PSRVLXP��1206������������������

� �

2Q�%XLOGLQJ�WKH�0LQLPXP�1XPEHU�RI�7XQQHOV�±�$Q�
2UGHUHG�6SOLW�DSSURDFK�WR�PDQDJH�,36HF�931�SROLFLHV��
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$EVWUDFW�²�0RVW�RI�WKH�FXUUHQW�ZRUN�LQ�SROLF\�PDQDJHPHQW�IRU�,36HF�931�IRFXVHV�RQ�KRZ�WR�FRQILJXUH�D�VLQJOH�,36HF�ER[�RU�D�

SDLU�RI�,36HF�ER[HV��+RZHYHU��LW�KDV�EHHQ�VKRZQ�LQ�>�@�WKDW�WKH�ORFDO�FRUUHFWQHVV�RI�,36HF�SROLFLHV�LQ�HYHU\�ER[�LQGLYLGXDOO\�GRHV�
QRW�QHFHVVDULO\�JXDUDQWHH�JOREDO�FRUUHFWQHVV��7KHUHIRUH��LW�LV�FULWLFDO�WR�KDYH�D�V\VWHPDWLF�ZD\�WR�DQDO\]H�WKH�VHFXULW\�UHTXLUHPHQWV�
JOREDOO\�DQG�WR�JHQHUDWH��DXWRPDWLFDOO\�DQG�FRUUHFWO\��D�VHW�RI�,36HF�SROLFLHV�WR�HQVXUH�WKH�VHFXULW\�IRU�DOO�WKH�HQG�WR�HQG�
FRQQHFWLRQV��3UHYLRXVO\��LQ�>����@��WZR�GLIIHUHQW�DOJRULWKPV��L�H���EXQGOH�DQG�GLUHFW��ZHUH�LQWURGXFHG�WR�VROYH�WKH�SROLF\�JHQHUDWLRQ�
SUREOHP�LQ�DQ�³RIIOLQH´�IDVKLRQ��:KLOH�WKHVH�WZR�DOJRULWKPV�DUH�HIILFLHQW�LQ�SURGXFLQJ�JOREDOO\�FRUUHFW�SROLF\�UXOHV��WKH�QXPEHU�RI�
RXWSXW�SROLF\�UXOHV��L�H���WKH�UHVXOWV�WKHPVHOYHV��LV�PXFK�JUHDWHU�WKDQ�QHFHVVDU\��,Q�RWKHU�ZRUGV��ZKLOH��WKH�H[LVWLQJ�DSSURDFKHV�FDQ�
SURGXFH�D�VROXWLRQ�TXLFNO\��WKH�TXDOLW\�RI�WKH�VROXWLRQ�LV�IDU�IURP�RSWLPDO��,Q�SUDFWLFH��WKLV�LV�XQGHVLUDEOH�IRU�VHYHUDO�UHDVRQV��)RU�
LQVWDQFH��³PRUH�,36HF�SROLF\�UXOHV´�LPSOLHV�³PRUH�FRPSOLFDWHG�YLUWXDO�QHWZRUN�WRSRORJ\�´��7KHUHIRUH��LQ�WKLV�SDSHU��ZH�IRFXV�RQ�
³KRZ�WR�SURGXFH�D�PLQLPXP�VHW�RI�,36HF�931�WXQQHOV´��:H�IRUPXODWH�WKLV�WDUJHW�SUREOHP�DV�D�VSHFLDO�W\SH�RI�WDVN�VFKHGXOLQJ�
SUREOHP��DQG�GHYHORS�D�QHZ�PHWKRG��WKH�RUGHUHG�VSOLW�DSSURDFK��WR�SURGXFH�D�SURYDEO\�PLQLPXP�VHW�RI�JOREDOO\�FRUUHFW�SROLF\�
UXOHV��:H�KDYH�DOVR�FRPSDUHG�WKH�QHZ�DSSURDFK�ZLWK�H[LVWLQJ�PHWKRGV��VXFK�DV�WKH�EXQGOH�DSSURDFK��LQ�VLPXODWLRQ��DQG�RXU�
UHVXOWV�FOHDUO\�GHPRQVWUDWH�WKDW�WKH�RUGHUHG�VSOLW�DSSURDFK�SHUIRUPV�VLJQLILFDQWO\�EHWWHU��

.H\ZRUG�²�,36HF�SROLF\��VHFXULW\�UHTXLUHPHQW��SROLF\�PDQDJHPHQW�

,�� ,QWURGXFWLRQ�
,36HF��,3�OD\HU�VHFXULW\�SURWRFRO��>����@�LV�GHVLJQHG�WR�SURYLGH�LQWHURSHUDEOH�DQG�FU\SWRJUDSKLFDOO\�EDVHG�VHFXULW\�IRU�
HQG�WR�HQG�WUDIILF�IORZ��ZKLOH�,36HF�SROLFLHV�>�@�DUH�VHW�XS�DW�VHFXULW\�JDWHZD\V�DQG�ILUHZDOOV�IRU�931V�WR�SURYLGH�
DQWLFLSDWHG�VHFXULW\�SURWHFWLRQ��(YHQ�LQ�DQ�LQWUD�GRPDLQ�HQYLURQPHQW�DV�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH��LW�LV�FULWLFDO�WR�
HQIRUFH�WKH�VHFXULW\�UHTXLUHPHQWV�RI�DOO�WKH�ILUHZDOOV�JDWHZD\V�DQG�LQVXUH�WKH\�DUH�VDWLVILHG�DQG�FRQIOLFW�IUHH���
$V�VKRZQ�LQ�)LJXUH����WKH�HQG�WR�HQG�FRPPXQLFDWLRQ�JRHV�WKURXJK�DQ�$+��$XWKHQWLFDWLRQ�+HDGHU�>�@��WXQQHO��DQ�(63�
�(QFDSVXODWLRQ�6HFXULW\�3D\ORDG�>�@��WXQQHO�DQG�DQRWKHU�$+�WXQQHO�EHWZHHQ�WZR�VXE�GRPDLQV�$�DQG�%��1HHGOHVV�WR�
VD\��DOO�WKH�WXQQHOV�QHHG�WR�VDWLVI\�WKH�VHFXULW\�LQWHQWLRQV�DQG�QR�LQIRUPDWLRQ�DQG�SDFNHWV�VKRXOG�EH�OHDNHG�RQ�WKH�ZD\�
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IURP�WKH�VRXUFH�WR�GHVWLQDWLRQ��$�VLQJOH�VXEWOH�PLVWDNH�LQ�WXQQHO�VHWXS�FDQ�FDXVH�LQIRUPDWLRQ�OHDNDJH��L�H��SODLQ�WH[W�
EHLQJ�WUDQVPLWWHG��RU�SDFNHWV�EHLQJ�GURSSHG��(VSHFLDOO\�ZKHQ�DOO�WKH�,36HF�931�WXQQHOV�DUH�WXQQHO�PRGH��LW�LV�YHU\�
LPSRUWDQW�WR�PDNH�VXUH�WKDW�WKH�LQWHUPHGLDWH�URXWHV�DQG�JDWHZD\V�GRQ¶W�GURS�HQFU\SWHG�WUDIILF����

�
)LJXUH�����$Q�,36HF�931�WXQQHO�VHWXS�LQ�DQ�LQWUD�GRPDLQ�HQYLURQPHQW�

¾�6HFXULW\�UHTXLUHPHQWV�DQG�SROLFLHV���
>�������@�DGGUHVV�WKH�QHHG�WR�VHSDUDWH�WKH�GHILQLWLRQV�RI�VHFXULW\�UHTXLUHPHQWV�DQG�VHFXULW\�SROLFLHV��6HFXULW\�
UHTXLUHPHQWV�DUH�GHILQHG�DV�KLJK�OHYHO�VHFXULW\�SROLFLHV�WR�VSHFLI\�XVHUV¶�VHFXULW\�LQWHQWLRQV�DERXW�VRPH�HQG�WR�
HQG�FRPPXQLFDWLRQ�DFURVV�WKH�VDPH�RU�GLIIHUHQW�DGPLQLVWUDWLYH�GRPDLQV��6HFXULW\�SROLFLHV��KRZHYHU��DUH�GHILQHG�
XVLQJ�D�ORZ�OHYHO�VHFXULW\�LPSOHPHQWDWLRQ��ZLWK�ZKLFK�WKH�QHWZRUN�DGPLQLVWUDWRU�FDQ�LQVWUXFW�D�QHWZRUN�GHYLFH�WR�
SHUIRUP�FHUWDLQ�ORZ�OHYHO�,36HF�931�DFWLRQV��2QFH�WKH�VHFXULW\�UHTXLUHPHQWV�DUH�VSHFLILHG��ZH�VKRXOG�EH�DEOH�WR�
GHWHUPLQH�ZKDW�NLQG�RI�VHFXULW\�SROLFLHV�QHHG�WR�EH�HQIRUFHG��%DVLFDOO\��LQ�RXU�UHVHDUFK�FRQWH[W��ZH�GHILQH�IRXU�
FDWHJRULHV�RI�VHFXULW\�UHTXLUHPHQWV�ZLWK�IORZ�LG � �WKDW�FRYHU�DOO�W\SHV�RI�UHTXLUHPHQWV � ��DV�VKRZQ�LQ�)LJXUH����

�
)LJXUH�����6HFXULW\�UHTXLUHPHQWV�GHILQLWLRQV�DQG�FDWHJRULHV�

¾�6DWLVIDFWLRQ�RI�VHFXULW\�UHTXLUHPHQWV�E\�SROLFLHV��
:LWK�WKH�GHILQLWLRQV�RI�VHFXULW\�UHTXLUHPHQWV�SROLFLHV�DQG�WKH�IRXU�W\SHV�RI�UHTXLUHPHQWV��ZH�FDQ�HDVLO\�WHOO�LI�WKH�
VHFXULW\�SROLFLHV�VDWLVI\�WKH�UHTXLUHPHQWV�RU�LI�WKHUH�DUH�VHFXULW\�YLRODWLRQV�DV�DGGUHVVHG�LQ�>�@��)RU�LQVWDQFH��

�������������������������������������������������
� �)ORZ�LV�JHQHUDOO\�SUHVHQWHG�DV�D���WXSOH��VRXUFH�DGGUHVV��GHVWLQDWLRQ�DGGUHVV��VRXUFH�SRUW��GHVWLQDWLRQ�SRUW��DQG�SURWRFRO��

� �%HFDXVH�DFFHVV�FRQWURO�SROLFLHV�FDQ�EH�HDVLO\�GHWHUPLQHG�DIWHU�WKH�WXQQHO�FRQILJXUDWLRQ�FRPSOHWHV��ZH�RPLW�$&5�LQ�WKH�RYHUDOO�
DOJRULWKP��
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VXSSRVH�WKDW�ZH�KDYH�RQH�VHFXULW\�FRYHUDJH�UHTXLUHPHQW��H�J��VWURQJ�HQFU\SWLRQ�QHHGHG�DV�D�VHFXULW\�FRYHUDJH�
UHTXLUHPHQW�IURP�QRGH���WR�QRGH���DV�LQ�WKH�IROORZLQJ�ILJXUH�ZLWK�WKH�SROLFLHV��,36HF�931�WXQQHOV��EXLOW��7KH�
IROORZLQJ�6&5��6HFXULW\�&RYHUDJH�5HTXLUHPHQW��UHTXLUHV�VWURQJ�HQFU\SWLRQ�IURP�QHWZRUN�QRGH���WR�QRGH���DQG�
WKH�WUXVWHG��LQWHUPHGLDWH��QRGHV�DUH���DQG����IRU�QHWZRUN�IORZ�EHWZHHQ�VRXUFH�QRGH���DQG�GHVWLQDWLRQ�QRGH�����

�
)LJXUH�����$�VDPSOH�6&5�

$V�LOOXVWUDWHG�LQ�)LJXUH����WKHUH�DUH�IRXU�ZD\V�WR�VDWLVI\�WKH�UHTXLUHPHQW�E\�EXLOGLQJ�RQH�WXQQHO��RU�WZR�WXQQHOV�RU�
WKUHH�WXQQHOV��7KH�IRUPDO�UHSUHVHQWDWLRQ�RI�D�SROLF\��IRU�H[DPSOH�WKH�WXQQHO�EXLOW�LQ�)LJXUH����D���LV�GHILQHG�DV�
IROORZV��,W�EXLOGV�DQ�,36HF�(63�WXQQHO�IURP�QRGH���WR�QRGH���ZLWK�VWURQJ�HQFU\SWLRQ�DQG�WXQQHO�PRGH����

�
)LJXUH�����$�VDPSOH�SROLF\�UHSUHVHQWDWLRQ�

7KHRUHWLFDOO\��WKH�QHWZRUN�DGPLQLVWUDWRU�GHFLGHV�KRZ�PDQ\�WXQQHOV�V�KH�ZRXOG�EXLOG�IRU�D�VLQJOH�UHTXLUHPHQW��
KRZHYHU��LQ�SUDFWLFH�SHUIRUPDQFH�LV�DQ�LPSRUWDQW�LVVXH�ZKHQ�GDWD�LV�EHLQJ�WUDQVPLWWHG�DORQJ�WKH�WXQQHOV��

�
)LJXUH�����2QH�UHTXLUHPHQW�DQG�)RXU�SRVVLEOH�VROXWLRQV�IRU�LW�

�
¾�&RQIOLFWV�DPRQJ�VHFXULW\�UHTXLUHPHQWV�SROLFLHV���

1HYHUWKHOHVV��GLIIHUHQW�VHFXULW\�JDWHZD\V�DQG�ILUHZDOOV�XVXDOO\�KDYH�GLIIHUHQW�VHFXULW\�UHTXLUHPHQWV��HYHQ�ZLWKLQ�
DQ�LQWUD�GRPDLQ�HQYLURQPHQW��>����������@�DGGUHVV�VFHQDULRV�ZKHUH�UHTXLUHPHQW�SROLF\�FRQIOLFWV�RFFXU�DQG�VHFXULW\�
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YLRODWLRQV�KDSSHQ�LI�WKH�,36HF�931�SROLFLHV�DUH�QRW�VHW�XS�FRUUHFWO\��,Q�WKH�IROORZLQJ�H[DPSOH��ZH�VHH�WKDW�
FKDQJHV�LQ�QHWZRUN�HQYLURQPHQW�RU�D�FDUHOHVVQHVV�QHWZRUN�DGPLQLVWUDWRU�FRXOG�HDVLO\�FUHDWH�D�EDG�WXQQHO�VHWXS��

�
)LJXUH�����6HFXULW\�9LRODWLRQ�&RQIOLFW�

$V�VKRZQ�LQ�WKH�ILJXUH��LW�VHHPV�WKDW�HDFK�SROLF\�VDWLVILHV�LWV�FRUUHVSRQGLQJ�UHTXLUHPHQW��+RZHYHU�SXWWLQJ�DOO�WKH�
SROLFLHV�WRJHWKHU�PD\�FDXVH�FRQIOLFWV��,Q�WKLV�H[DPSOH��WKH�IORZ�LV�WXQQHOHG�WR�QRGH���ZLWK�DXWKHQWLFDWLRQ��,W�LV�DOVR�
WXQQHOHG�IURP�QRGH���WR�QRGH���ZLWK�HQFU\SWLRQ�EHIRUH�WKH�DXWKHQWLFDWLRQ�WXQQHO�H[LWV��,W¶V�HDV\�WR�VHH�WKDW�WKH�
DXWKHQWLFDWLRQ�IXQFWLRQ�DSSOLHV�DW�QRGH���DQG�ZLOO�QRW�EH�GH�DSSOLHG�DW�WKH�WXQQHO�QRGH���WR�QRGH����7KXV��WKH�
WUDIILF�ZLOO�EH�HQFDSVXODWHG�E\�QRGH���IRU�DXWKHQWLFDWLRQ�DQG�EH�HQFDSVXODWHG�DJDLQ�E\�QRGH���IRU�HQFU\SWLRQ��
:KHQ�QRGH���GHFDSVXODWHV�DQG�ILQGV�RXW�WKDW�WKH�GHVWLQDWLRQ�LV�QRGH����WKH�IORZ�ZLOO�EH�VHQW�EDFN�WR�QRGH����
(YHQWXDOO\��QRGH���ZLOO�GHFDSVXODWH�WKH�IORZ�DQG�VHQG�LW�WR�LWV�GHVWLQDWLRQ��$V�D�UHVXOW��WKH�IORZ�LV�VHQW�LQ�SODLQWH[W�
IURP�QRGH���WR�QRGH���EHFDXVH�RI�WKH�WXQQHO�LQWHUDFWLRQ��ZKLFK�YLRODWHV�WKH�RULJLQDO�VHFXULW\�LQWHQWLRQV��L�H��
VHFXULW\�UHTXLUHPHQWV���7KLV�LV�RQH�SRVVLEOH�PLVWDNH�WKDW�RIWHQ�RFFXUV��$OVR��FKDQJHV�LQ�QHWZRUN�HQYLURQPHQW��H�J��
QHWZRUN�WRSRORJ\��PD\�DOVR�FDXVH�WURXEOH���

¾�3HUIRUPDQFH�FRQVLGHUDWLRQV�ZLWK�PDQ\�WXQQHOV�LQ�WKH�QHWZRUN��
)URP�WKH�GHILQLWLRQV�RI�VHFXULW\�UHTXLUHPHQWV�DQG�SROLFLHV��RQH�VHW�RI�UHTXLUHPHQWV�PD\�EH�VDWLVILHG�ZLWK�PXOWLSOH�
SROLF\�VROXWLRQV��$V�ORQJ�DV�WKH�SROLFLHV�WKHPVHOYHV�GRQ¶W�FRQIOLFW�ZLWK�HDFK�RWKHU�DQG�GRQ¶W�YLRODWH�VHFXULW\�
UHTXLUHPHQWV��WKH�SROLF\�VROXWLRQ�LV�RQH�RI�WKH�ZD\V�RI�EXLOGLQJ�WKH�WXQQHOV��
<HW�ZLWK�WKH�VLJQLILFDQW�LQFUHDVH�LQ�QHWZRUN�QRGHV�DQG�QHWZRUN�WUDIILF��ZH�QHHG�WR�FRQVLGHU�PDQ\�RWKHU�IDFWRUV�
WKDW�PD\�LPSDFW�RXU�HQG�WR�HQG�FRPPXQLFDWLRQ��)RU�,36HF�931�FRPPXQLFDWLRQ��LQ�RUGHU�WR�DFKLHYH�SULYDF\�DQG�
LQWHJULW\��FU\SWRJUDSKLF�PHFKDQLVPV�DUH�SHUIRUPHG�WR�HQFU\SW�DQG�GHFU\SW��,W¶V�NQRZQ�WKDW�VWURQJ�FU\SWRV\VWHPV�
LQYROYH�D�ORW�RI�H[SHQVLYH�PDWKHPDWLFDO�FDOFXODWLRQV��H�J��H[SRQHQWLDWLRQ�LQ�56$�DOJRULWKP���7KH�FRVW�RI�
SHUIRUPLQJ�VXFK�FDOFXODWLRQV�KDV�JUHDWO\�LPSDFWHG�WKH�FRPPXQLFDWLRQ�SHUIRUPDQFH��)RU�LQVWDQFH��LQ�RXU�HDUOLHU�
H[DPSOH��LW�LV�REYLRXV�WKDW�WKH�VROXWLRQ�ZLWK�IHZHU�WXQQHOV�JLYHV�XV�D�EHWWHU�ZD\�WR�SHUIRUP�,36HF�931�RSHUDWLRQ��
WKDW�LV��LQ�)LJXUH����VROXWLRQ��D��JLYHV�XV�WKH�RSWLPDO�VROXWLRQ�WKDW�KDV�RQO\�RQH�WXQQHO�WR�SURYLGH�WKH�GHVLUHG�
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VHFXULW\�FRYHUDJH�IRU�WKH�DUHD��%HFDXVH�LW�RQO\�QHHGV�WR�FDUU\�RXW�WKH�HQFU\SWLRQ�GHFU\SWLRQ�FDOFXODWLRQV�RQFH�DW�
QRGH�5 � DQG�5 � ��UHVSHFWLYHO\��ZKLOH�VROXWLRQ��E��DQG��F��QHHG�WR�GR�WKH�FDOFXODWLRQV�WZLFH�DQG��G��QHHGV�WR�GR�WKHP�
WKUHH�WLPHV���

7KHUHIRUH��ZH�VHHN�DQ�DOJRULWKP�WR�DXWRPDWLFDOO\�JHQHUDWH�SROLFLHV�WR�VDWLVI\�WKH�UHTXLUHPHQWV�DQG�DOVR�SURYLGH�XV�DQ�
RSWLPDO�VROXWLRQ�ZLWK�WKH�PLQLPXP�QXPEHU�RI�SROLFLHV��VXFK�WKDW�WKH�QHWZRUN�IORZ�WUDYHOV�WR�WKH�PLQLPXP�QXPEHU�RI�
WXQQHOV�DQG�WKXV�KDV�WKH�OHDVW�SHUIRUPDQFH�FRVW���
3UHYLRXVO\��LQ�>����@��WZR�GLIIHUHQW�DOJRULWKPV��L�H���%XQGOH�DQG�'LUHFW��ZHUH�LQWURGXFHG�WR�VROYH�WKH�SROLF\�JHQHUDWLRQ�
SUREOHP�LQ�DQ�³RIIOLQH´�IDVKLRQ��:KLOH�WKHVH�WZR�DOJRULWKPV�DUH�HIILFLHQW�LQ�SURGXFLQJ�JOREDOO\�FRUUHFW�SROLF\�UXOHV��
WKH�QXPEHU�RI�RXWSXW�SROLF\�UXOHV��L�H���WKH�UHVXOWV�WKHPVHOYHV��LV�PXFK�JUHDWHU�WKDQ�QHFHVVDU\��,Q�RWKHU�ZRUGV��ZKLOH��
WKHVH�DSSURDFKHV�SURGXFH�D�VROXWLRQ�TXLFNO\��WKH�TXDOLW\�RI�WKH�VROXWLRQ�LV�IDU�IURP�RSWLPDO��,Q�SUDFWLFH��WKLV�LV�
XQGHVLUDEOH�IRU�VHYHUDO�UHDVRQV��)RU�LQVWDQFH��³PRUH�,36HF�SROLF\�UXOHV´�LPSOLHV�³PRUH�FRPSOLFDWHG�YLUWXDO�QHWZRUN�
WRSRORJ\�´�7KHUHIRUH��LQ�WKLV�SDSHU��ZH�GHYHORS�D�QHZ�PHWKRG��WKH�2UGHUHG�6SOLW�DSSURDFK��WR�SURGXFH�D�SURYDEO\�
PLQLPXP�VL]H�VHW�RI�JOREDOO\�FRUUHFW�SROLF\�UXOHV��7KH�2UGHUHG�6SOLW�DOJRULWKP�LV�EDVHG�RQ�WUDGLWLRQDO�³WDVN�
VFKHGXOLQJ´�WR�DXWRPDWLFDOO\�JHQHUDWH�VHFXULW\�SROLFLHV�WR�VDWLVI\�DOO�WKH�UHTXLUHPHQWV��:H�DOVR�SURYH�WKDW�RXU�
DOJRULWKP�SURGXFHV�DQ�RSWLPDO�VROXWLRQ�ZLWK�WKH�PLQLPXP�QXPEHU�RI�WKH�SROLFLHV��,Q�WKLV�SDSHU��RXU�DOJRULWKP�ZLOO�
RQO\�KDQGOH�WKH�6&5�UHTXLUHPHQWV��,Q�SUDFWLFH��RWKHU�UHTXLUHPHQWV��VXFK�DV�6$5�RU�&$5��FDQ�EH�YDOLGDWHG�DIWHU�WKH�
6&5�UHVXOWV�DUH�SURGXFHG��0HDQZKLOH��EDVHG�RQ�WKH�VSHFLILFDWLRQ�RI�&$5�DQG�6&5�UHTXLUHPHQWV��ZH�FDQ�GHFLGH�
ZKLFK�LQWHUPHGLDWH�QHWZRUN�QRGHV�DORQJ�WKH�URXWH�SDWK�DUH�WUXVWHG��,Q�RUGHU�WR�JLYH�DQ�LQWXLWLYH�VHQVH�RI�WKH�DOJRULWKP�
FRPSDUHG�ZLWK�WKH�SUHYLRXV�RQH��ZH�SUHVHQW�D�VLPSOH�H[DPSOH�WR�VKRZ�WKDW�WKH�2UGHUHG�6SOLW�DOJRULWKP�SURGXFHV�OHVV�
H[SHQVLYH�VROXWLRQV���

�
)LJXUH�����$Q�([DPSOH�����VHFXULW\�UHTXLUHPHQWV����6&5V����&$5�DQG���6$5��

6XSSRVH�WKDW�ZH�KDYH���UHTXLUHPHQWV�IRU�WKH�VHFXULW\�URXWHV�DQG�VHFXULW\�JDWHZD\V�LQ�DQ�LQWUD�GRPDLQ�DV�VKRZQ�LQ�
)LJXUH����%RWK�WKH�SUHYLRXV�DOJRULWKP�DQG�WKH�2UGHUHG�6SOLW�DOJRULWKP�WDNH�UHTXLUHPHQWV�DV�LQSXW�DQG�RXWSXW�WKH�
SROLFLHV�DV�D�VROXWLRQ��:LWK�WKH�EXQGOH�GLUHFW�DSSURDFK��WKH�VROXWLRQ�SURGXFHG�LQ�WKH�WLPH�RUGHU�LV�VKRZQ�LQ�)LJXUH����
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2Q�WKH�RWKHU�KDQG��LI�ZH�UXQ�2UGHUHG�6SOLW�DOJRULWKP��ZH�ZRXOG�HQG�XS�ZLWK�IHZHU�SROLFLHV��VKRZQ�LQ�)LJXUH����WR�
VDWLVI\�WKH�VDPH�VHW�RI�VHFXULW\�UHTXLUHPHQWV��

�
)LJXUH�����7KH�VROXWLRQ�ZLWK�WKH�SUHYLRXV�DOJRULWKP�

�
)LJXUH�����7KH�VROXWLRQ�ZLWK�WKH�2UGHUHG�6SOLW�DOJRULWKP�

�
7KH�UHVW�RI�WKH�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��6HFWLRQ�,,�JLYHV�EULHI�RYHUYLHZ�RI�WKH�UHODWHG�ZRUN��:H�LQWURGXFH�WKH�
2UGHUHG�6SOLW�DOJRULWKP�LQ�GHWDLO�ZLWK�RXU�IRUPDO�DQDO\VLV�DQG�WKHRUHWLFDO�SURRIV�WRZDUGV�WKH�FRUUHFWQHVV��WKH�
FRPSOHWHQHVV�DQG�WKH�RSWLPDOLW\�RI�WKH�DOJRULWKP�LQ�6HFWLRQ�,,,��7KHQ�6HFWLRQ�,9�SUHVHQWV�WKH�VLPXODWLRQ�UHVXOWV�DQG�
DQDO\VLV��)LQDOO\��ZH�FRQFOXGH�RXU�ZRUN�DQG�RXWOLQH�VRPH�IXWXUH�ZRUN�LQ�6HFWLRQ�9���

,,�� 5HODWHG�ZRUN�
7KHUH�KDYH�EHHQ�TXLWH�D�IHZ�UHVHDUFK�DQG�GHYHORSPHQW�SURMHFWV�FRQGXFWHG�WRZDUGV�,36HF�931�SROLF\�PDQDJHPHQW��
8QGHU�WKH�FXUUHQW�,(7)��,QWHUQHW�(QJLQHHULQJ�7DVN�)RUFH��ZRUNLQJ�JURXSV��,36HF�SURWRFRO�:*�IRFXVHV�RQ�WKH�ZRUN�
WR�HQKDQFH�WKH�SUHVHQW�,36HF�SURWRFRO�GHVLJQ�>����@�DQG�,363��,3�6HFXULW\�3ROLF\��:*�FDUULHV�RXW�UHVHDUFK�RQ�,36HF�
SROLF\�IUDPHZRUN�>�@��FRQILJXUDWLRQ�DQG�UHTXLUHPHQW���
%DVHG�RQ�WKH�5)&V�DQG�,QWHUQHW�GUDIWV�GHILQHG�DW�,(7)��>�@�SURSRVHG�DQ�DSSURDFK�PDNLQJ�XVH�RI�'LMNVWUD¶V�VKRUWHVW�
SDWK�DOJRULWKP�WR�JHQHUDWH�WKH�SROLFLHV�LQ�DQ�LQWUD�GRPDLQ�HQYLURQPHQW��,W�SURYLGHV�WKH�ILUVW�DOJRULWKP�WR�DXWRPDWLFDOO\�
DQG�FRUUHFWO\�JHQHUDWH�WKH�SROLFLHV�ZLWKRXW�KXPDQ�LQWHUYHQWLRQ��+RZHYHU��DV�ZH�DGGUHVVHG�HDUOLHU��WKH�VROXWLRQ�PD\�
XVH�DGGLWLRQDO�WXQQHOV��DV�VKRZQ�LQ�WKH�HDUOLHU�H[DPSOH���7KH�DSSURDFK�LQWURGXFHV�WZR�GLIIHUHQW�DOJRULWKPV�KDQGOLQJ�
WKH�UHTXLUHPHQWV�DQG�JHQHUDWLQJ�WKH�SROLFLHV��EXQGOH�DSSURDFK�DQG�GLUHFW�DSSURDFK���



�
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7KH�%XQGOH�DSSURDFK�EDVLFDOO\�VHSDUDWHV�WUDIILF�LQWR�GLVMRLQW�WUDIILF�IORZV��ZKLFK�DUH�FDOOHG�EXQGOHV��DQG�EXLOGV�D�VHW�RI�
SROLFLHV�RQ�HDFK�IORZ��L�H��HDFK�EXQGOH���)RU�LQVWDQFH��DV�VKRZQ�LQ�)LJXUH�����VXSSRVH�WKDW�WKHUH�DUH�VHYHUDO�
UHTXLUHPHQWV�EHWZHHQ�WZR�QHWZRUN�GRPDLQV��WKH�%XQGOH�DSSURDFK�EXLOGV�SROLFLHV�IRU�HDFK�QHWZRUN�IORZ��EXQGOH���7KH�
SROLFLHV�FHUWDLQO\�VDWLVI\�DOO�WKH�UHTXLUHPHQWV�IRU�HDFK�EXQGOH��EXW�DV�ZH�FDQ�VHH��WKH�VROXWLRQ�PD\�FRQWDLQ�UHGXQGDQW�
WXQQHOV�IRU�GLIIHUHQW�EXQGOHV�EXW�IRU�WKH�VDPH�DUHD���

�
)LJXUH������$�VDPSOH�VROXWLRQ�IRU�UHTXLUHPHQWV�RI�GLIIHUHQW�EXQGOHV�EHWZHHQ�WZR�GRPDLQV�

7KH�'LUHFW�DSSURDFK�EXLOGV�SROLFLHV�IRU�HDFK�GLIIHUHQW�UHTXLUHPHQW��UDWKHU�WKDQ�JURXSLQJ�WKH�WUDIILF�LQWR�EXQGOHV��LQ�
RUGHU�WR�DFKLHYH�KLJKHU�HIILFLHQF\��:LWK�WKH�VDPH�QHWZRUN�WRSRORJ\�DQG�VHFXULW\�UHTXLUHPHQWV�LQ�WKH�H[DPSOH�DERYH��
WKH�'LUHFW�DSSURDFK�SURGXFHV�IHZHU�SROLFLHV�WR�VDWLVI\�UHTXLUHPHQWV�ZLWK�D�PRUH�HIILFLHQW�SROLF\�JHQHUDWLRQ���

�
)LJXUH������$�VDPSOH�VROXWLRQ�WKDW�GLUHFW�DSSURDFK�SURGXFHV�

,I�ZH�GHILQH�DQ�RSWLPDO�VROXWLRQ�DV�D�VROXWLRQ�ZLWK�WKH�PLQLPXP�QXPEHU�RI�WXQQHOV�EXLOW��ZH�ZLOO�PHDVXUH�DOO�WKH�
DSSURDFKHV�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�WXQQHOV��1HLWKHU�WKH�EXQGOH�DSSURDFK�QRU�WKH�GLUHFW�DSSURDFK�SURYLGHV�DQ�
RSWLPDO�VROXWLRQ��$V�ZH�DGGUHVVHG�HDUOLHU��ZH�QHHG�WR�SURYLGH�DQ�RSWLPDO�VROXWLRQ�ZLWK�WKH�PLQLPXP�QXPEHU�RI�
WXQQHOV�WR�VDWLVI\�WKH�UHTXLUHPHQWV��DYRLG�WXQQHO�RYHUODSV�DQG�DOOHYLDWH�WKH�H[SHQVH�RI�WXQQHOLQJ�E\�EXLOGLQJ�WKH�
PLQLPXP�QXPEHU�RI�WXQQHOV��,Q�WKH�QH[W�VHFWLRQ��ZH�ZLOO�LQWURGXFH�WKH�2UGHUHG�6SOLW�DOJRULWKP�WKDW�SURGXFHV�VXFK�D�
VROXWLRQ�DQG�SURYH�WKDW�LW�SURGXFHV�FRUUHFW�VROXWLRQV�ZLWK�WKH�PLQLPXP�QXPEHU�RI�WXQQHOV���

,,,�� 2UGHUHG�6SOLW�$OJRULWKP�
7KH�2UGHUHG�6SOLW�DOJRULWKP�ERUURZV�VRPH�FRQFHSWV�IURP�WUDGLWLRQDO�³WDVN�VFKHGXOLQJ´��*LYHQ�D�VHW�RI�UHTXLUHPHQWV�5��
ZH�ZDQW�WR�ILQG�D�VHW�RI�WXQQHOV�7�WR�VDWLVI\�WKH�UHTXLUHPHQWV��DYRLG�RYHUODSV�DQG�XVH�WKH�PLQLPXP�QXPEHU�RI�WXQQHOV��
:H�VWDUW�ZLWK�VRPH�QRWDWLRQ�DQG�EDVLF�SURSHUWLHV�ZH�XVH��WKHQ�ZH�GHVFULEH�WKH�DOJRULWKP�DQG�VNHWFK�LWV�SURRI��0RUH�
GHWDLOV�RI�WKH�SURRI�DUH�LQ�WKH�$SSHQGL[���
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$�� 1RWDWLRQ�
��5HTXLUHPHQWV��:H�UHSUHVHQW�D�UHTXLUHPHQW�U�DV���I��W���I���W���

I������������W�
�

�� 3ROLFLHV��WXQQHOV���:H�UHSUHVHQW�D�SROLF\�S�DV��>I��W@��I���W���
I�������������W�

�
��7XQQHO�FKDLQV�WR�VDWLVI\�UHTXLUHPHQWV�

7R�VDWLVI\�D�UHTXLUHPHQW�U� ��I��W���ZH�VKRXOG�KDYH�N�WXQQHOV�V � ��V � �������V ��� � ��V � � �>I � ��W � @�VXFK�WKDW��
I� �I � �
W� W ��� � �
W � � �I � � � ��IRU�L� �����«��N���

��7XQQHO�RYHUODS�
:H�GHILQH�WKH�IROORZLQJ�VFHQDULR�DV�DQ�RYHUODS��6XSSRVH�WKDW�ZH�KDYH�WZR�WXQQHOV�V � �>I � ��W � @�DQG�V� �>I� ��W� @��2YHUODS�
RFFXUV�LI�DQG�RQO\�LI��
I � ������I� ������W � ������W� �

�

7XQQHO�RYHUODSV�DUH�SURKLELWHG��EHFDXVH�WKH\�PD\�FDXVH�VHFXULW\�YLRODWLRQV�RU�FRQIOLFWV�DV�ZH�DGGUHVVHG�LQ�WKH�
SUHYLRXV�VHFWLRQ��:H�VD\�WKDW�WXQQHO�>I � ��W � @�KDV�D�OHIW�RYHUODS�ZLWK�>I� ��W� @��DQG�>I� ��W� @�KDV�D�ULJKW�RYHUODS�ZLWK�>I � ��W � @��

��&RQWDLQLQJ�WXQQHOV��QR�RYHUODSV��
6XSSRVH�WKDW�ZH�KDYH�WZR�WXQQHOV�V � �>I � ��W � @�DQG�V� �>I� ��W� @�WKHQ�ZH�FRQVLGHU�WKH�IROORZLQJ�FDVHV�DV�FRQWDLQLQJ�
WXQQHOV��WKDW�LV��WKH�WZR�WXQQHOV�VKDUH�RQH�HQG�SRLQW�RU�RQH�LV�IXOO\�FRQWDLQHG�E\�WKH�RWKHU��L�H��OHIW�FRQWDLQHG�DV�
VKRZQ��
I � � �I� ��������W � ���������W� �

�
�

25�ULJKW�FRQWDLQHG�DV�VKRZQ��
�



�

� �

I � ���������I� �������������W � � �W� �
�
�
�

25�IXOO\�FRQWDLQHG�DV�VKRZQ��
I � ��I� ��������������W� ����W � �

�
�
�

7KRXJK�OHIW�DQG�ULJKW�FRQWDLQHG�WXQQHOV�DUH�OHJDO��ZH�ZLOO�VKRZ�WKDW�ZH�FDQ�DOZD\V�ILQG�PLQLPXP�WXQQHO�
VROXWLRQV�WKDW�XVH�QR�OHIW�RU�ULJKW�FRQWDLQHG�WXQQHOV��

%�� 3UREOHP�GHILQLWLRQ�
:LWK�WKH�QRWDWLRQV�DQG�GHILQLWLRQV�RI�WKH�,36HF�WXQQHO�FRQFHSWV�VSHFLILHG�LQ�WKH�SUHYLRXV�VHFWLRQV��ZH�GHILQH�WKH�
IRUPDO�SUREOHP�DV��
*LYHQ�D�VHW�5�RI�Q�UHTXLUHPHQWV��I � ��W � ��ZKHUH�L� ������«��Q��ZH�ZDQW�WR�ILQG�D�PLQLPXP�VL]H�VHW�RI�WXQQHOV�7�VXFK�
WKDW��
��� 1R�WZR�WXQQHOV�LQ�7�RYHUODS��L�H��QHYHU�KDYH��I��W��DQG��I¶��W¶��LQ�7�ZLWK�I���I¶�DQG�I¶���W���W¶���
��� (DFK�UHTXLUHPHQW�LQ�5�LV�PHW�E\�D�FKDLQ�RI�WXQQHOV�LQ�7��

1RWH�WKDW�D�VHW�RI�WXQQHOV�WKDW�VDWLVILHV����LV�/(*$/��$�VHW�RI�WXQQHOV�WKDW�VDWLVILHV����VDWLVILHV�5��
&�� &DQRQLFDO�VROXWLRQV�

*LYHQ�DQ\�RSWLPDO�VHW�RI�WXQQHOV�7�IRU�5��ZH�FDQ�FRQYHUW�WR�DQ�HTXDO�VL]H�WXQQHO�VHW�ZKHUH�QR�WZR�WXQQHOV�VWDUW�RU�
HQG�DW�WKH�VDPH�WLPH��:H�FDQ�GR�WKLV�E\�ILUVW�UHPRYLQJ�WLHV�DW�VWDUW�YDOXHV��EHJLQ�ZLWK�WKH�HDUOLHVW�VWDUW�YDOXH�ZLWK�
WLHV�DQG�UHPRYH�WKHVH��WKHQ�FRQWLQXH�RQ�WKH�UHVXOWLQJ�WXQQHO�VHW�DW�WKH�QH[W�ODUJHVW�YDOXH�ZLWK�D�WLH��2QFH�ZH�KDYH�
UHPRYHG�DOO�WLHV�ZKHQ�WXQQHOV�VWDUW��WKHQ�ZH�UHPRYH�DOO�WXQQHOV�WKDW�HQG�DW�WKH�VDPH�YDOXH�VWDUWLQJ�ZLWK�WKH�ODUJHVW�
WLH�YDOXH��
3URRI��6XSSRVH�I�LV�WKH�HDUOLHVW�WLH�IRU�D�VWDUW�WLPH��VR�ZH�KDYH�H�J��LQ�7��>I��W � @��>I��W � @��>I��W � @�ZLWK�W � ���W � ���W � ��
:H�UHSODFH�WKHVH�E\�WXQQHOV�>I��W � @��>W � ��W � @��DQG�>W � ��W � @��
)LUVW��ZH�VWLOO�FRYHU�5�E\�FKDLQV��$Q\�FKDLQ�XVLQJ�>I��W � @�LQ�7�QRZ�MXVW�XVHV�>I��W � @�DQG�>W � ��W � @��DQG�VLPLODUO\�IRU�>I��
W � @���7KH�QHZ�VHW�LV�FDOOHG�7¶��
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6HFRQG��ZH�FUHDWH�QR�QHZ�RYHUODSV��6XSSRVH�VRPH�WXQQHO�>I¶��W¶@�LQ�ERWK�7�DQG�7¶�RYHUODSV�D�QHZ�WXQQHO��VD\�>W � ��
W � @��6R�I
���W � ���W
���W � ��LI�ULJKW�RYHUODS�ZLWK�W � ��WKHQ�>I
��W
@�RYHUODSSHG�WKH�RULJLQDO�WXQQHO�>I��W � @���1RZ�LI�I¶�!�I��WKHQ�
>I¶��W
@�RYHUODSV�>I��W � @��DQG�LI�I¶��I�WKHQ�>I¶��W¶@�RYHUODSV�>I��W � @��FDQ
W�KDYH�I� �I¶�VLQFH�ZH�MXVW�JRW�ULG�RI�WLHV�ZLWK�I���
(LWKHU�RI�WKHVH�RYHUODSV�FRQWUDGLFWV�>I¶��W¶@�LQ�7��7KXV�WKH�QHZ�VHW�7¶�LV�YDOLG��FRYHUV�5�DQG�KDV�WKH�VDPH�VL]H�DV�7��
(VVHQWLDOO\�WKH�VDPH�DUJXPHQW�ZRUNV�IRU�UHPRYLQJ�WLHV�DW�72�YDOXHV��
7KXV�ZH�FDQ�DOZD\V�DVVXPH�ZH�DUH�GHDOLQJ�ZLWK�D�&DQRQLFDO�6ROXWLRQ�ZKHUH�DOO�WXQQHOV�VWDUW�HQG�DW�)520�RU�72�
YDOXHV�LQ�5�DQG�QR�WZR�KDYH�WKH�VDPH�VWDUW�WLPH�DQG�QR�WZR�KDYH�WKH�VDPH�HQG�WLPH��ZH�PD\�KDYH�WZR�WXQQHOV�
ZKHUH�RQH�HQGV�DW�D�YDOXH�Y�DQG�DQRWKHU�VWDUWV�DW�Y���

'�� 7LH�IUHH�UHTXLUHPHQW�VHWV�
,I�ZH�KDYH�PXOWLSOH�UHTXLUHPHQWV��ZKLFK�KDYH�WKH�VDPH�)520�YDOXH��H�J���I��W � ����I��W � ����I��W � ��ZH�FDQ�UHSODFH�WKHVH�
E\�WKUHH�UHTXLUHPHQWV��I��W � ����W � ��W � ����W � ��W � ���&OHDUO\�DQ\�VROXWLRQ�WR�WKH�QHZ�UHTXLUHPHQW�VHW�LV�YDOLG�IRU�WKH�RULJLQDO�
RQH��ZH�FDQ�HDVLO\�FRPELQH�FKDLQ
V�IURP�WKH�QHZ�VROXWLRQ�WR�JHW�FKDLQ
V�IRU�WKH�ROG�RQH���DQG�LW�LV�D�FRUROODU\�WR�WKH�
DERYH�UHVXOW�RQ�FRQYHUWLQJ�DQ�RSWLPDO�VROXWLRQ�ZLWK�WZR��RU�PRUH��WXQQHOV�VWDUWLQJ�DW�WKH�VDPH�WLPH�WR�RQH�ZLWK�QR�
WLHV��WKDW�WKH�QHZ�UHTXLUHPHQW�VHW�XVHV�WKH�VDPH�QXPEHU�RI�WXQQHOV�DV�WKH�ROG�RQH��1RWH�KRZHYHU�WKDW�ZH�PD\�
UHGXFH�WKH�QXPEHU�RI�UHTXLUHPHQWV�ZKHQ�ZH�GR�WKLV�WUDQVIRUPDWLRQ��,Q�WKH�H[DPSOH�DERYH��LI�ZH�DOUHDG\�KDG�D�
UHTXLUHPHQW��W � ��W � ��ZH�ZRXOG�HVVHQWLDOO\�GURS�WKH�UHTXLUHPHQW��I��W � ��VLQFH�ZH�³UHSODFH´�LW�E\�D�UHTXLUHPHQW��ZKLFK�
DOUHDG\�H[LVWV��VR�ZH�GRQ¶W�QHHG�WR�FUHDWH�WKH�UHTXLUHPHQW��W � ��W � ����
:H�FDOO�WKHVH�7,(�)5((�UHTXLUHPHQW�VHWV��6LQFH�ZH�FDQ�WDNH�DQ\�VHW�RI�UHTXLUHPHQWV�DQG�FRQYHUW�LW�WR�D�QHZ�VHW�
ZKHUH�QR�WZR�UHTXLUHPHQWV�VKDUH�D�)520�YDOXH�DQG�QR�WZR�VKDUH�D�72�YDOXH��WKRXJK�WKH�VDPH�YDOXH�PD\�EH�
ERWK�D�)520�DQG�72���ZH�UHVWULFW�RXU�DWWHQWLRQ�WR�VROXWLRQV�IRU�7,(�)5((�UHTXLUHPHQW�VHWV��

(�� 2UGHUHG�6SOLW�$OJRULWKP�
�

:H�DVVXPH�WKDW�ZH�VWDUW�ZLWK�D�7,(�IUHH�UHTXLUHPHQW�VHW�5�DQG�DSSO\�WKH�2UGHUHG�6SOLW�DOJRULWKP�WR�WKH�VRUWHG�VHW�
RI�UHTXLUHPHQWV��E\�)520�YDOXH���:H�SURFHVV�HDFK�UHTXLUHPHQW�LQ�VRUWHG�RUGHU��:H�VSOLW�H[LVWLQJ�WXQQHOV�WKDW�
RYHUODS�WKH�FXUUHQW�UHTXLUHPHQW�DQG�WKHQ�DGG�DQ\�DGGLWLRQDO�WXQQHOV�QHHGHG�WR�FRPSOHWH�WKH�WXQQHO�FKDLQ�IRU�WKH�
FXUUHQW�UHTXLUHPHQW���
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6XSSRVH�WKDW�ZH�KDYH�DSSOLHG�RXU�DOJRULWKP�WR�WKH�ILUVW�L���UHTXLUHPHQWV�WR�FUHDWH�D�VROXWLRQ�7 � � � ��:H�QH[W�SURFHVV�
UHTXLUHPHQW�U � � ��I��W��DV�IROORZV��

��� ,I�QR�WXQQHO�LQ�7 � � � �RYHUODSV��I��W���EXLOG�>I��W@�DQG�OHW�7 � �m�7 � � � ���>I��W@���

��� 6RPH�WXQQHOV�LQ�7 � � � �RYHUODS��I��W���7KLV�ZLOO�DOZD\V�LQFOXGH�WXQQHOV�WKDW�RYHUODS�I��OHIW�RYHUODS���/HW�>I � ��W � @������
>I � ��W � @�EH�WKH�OHIW�RYHUODS�WXQQHOV�ZLWK�W � ���W � ���������W � ��1RWH�WKDW�WKHVH�N�WXQQHOV�FDQ
W�RYHUODS�HDFK�RWKHU�DQG�DOO�
KDYH�I� ���I��VR�DUH�QHVWHG��L�H��>I� ��W� @�FRQWDLQV�>I� � � ��W� � � @��M� ��������N���

��
�����������I � � ������I ��� � �������I � ���������I�����������W � ���������W � ����������W � ��� ���W�

,Q�WKLV�FDVH�ZH�UHPRYH�WKHVH�N�QHVWHG�WXQQHOV�IURP�7 � � � �DQG�UHSODFH�WKHP�E\�>I � ��I ��� � @��>I ��� � ��I ��� � @�������>I � ��I@��>I��W � @��
>W � ��W � @�������>W ��� � ��W � @��&OHDUO\��QHZ�WXQQHO�VWDUW�YDOXHV�DUH�DW�I��D�)520�YDOXH��DQG�W � �������W ��� � �HDFK�RI�ZKLFK�LV�D�
72�YDOXH��VLQFH�JUHDWHU�WKDQ�I��RI�D�UHTXLUHPHQW�ZKLFK�KDV�D�OHIW�RYHUODS�ZLWK��I��W����
$�� ,I�QR�WXQQHO�KDV�D�ULJKW�RYHUODS�ZLWK��I��W���ZH�WDNH�WKH�ODUJHVW�YDOXH�Y���W�VXFK�WKDW�WKHUH�LV�D�WXQQHO�HQGLQJ�

DW�Y��DQG�EXLOG�D�QHZ�WXQQHO�>Y��W@�DQG�DGG�WKDW�WR�7 � � � �WR�JHW�7 � ��
%�� 7KHUH�FDQ�EH�D�VLQJOH�WXQQHO�>I¶��W¶@��ZKLFK�KDV�ULJKW�RYHUODS�ZLWK��I��W���RQO\�RQH�VLQFH�WKLV�LV�WKH�UHVXOW�RI�

DQ�HDUOLHU�WXQQHO�RYHUODS��VR�QR�QHVWLQJ�FDQ�RFFXU���,I�VR�ZH�UHPRYH�>I¶��W
@�DQG�DGG�>I¶��W@�DQG�>W��W¶@�WR�7 � � � �
WR�JHW�7 � ��VR�I¶�SOD\V�WKH�UROH�RI�YDOXH�Y�RI�FDVH�$���

)LQDO�FOHDQXS��,I�7 � �KDV�DQ\�SDLU�RI�WXQQHOV�ZKLFK�VWDUW�DW�WKH�VDPH�WLPH�RU�HQG�DW�WKH�VDPH�WLPH�UHPRYH�WKHVH�DV�
GHVFULEHG�LQ�VHFWLRQ�&�WR�PDNH�WKH�QHZ�VROXWLRQ�&DQRQLFDO��
3URRI�VNHWFK��PRUH�GHWDLOV�LQ�WKH�$SSHQGL[���
$IWHU�HDFK�VWHS�L��WKH�RYHUDOO�DOJRULWKP�PDLQWDLQV�WKH�IROORZLQJ�SURSHUWLHV��

¾�:H�KDYH�D�OHJDO�DQG�PLQLPXP�VL]H�&DQRQLFDO�6ROXWLRQ�IRU�WKH�ILUVW�L�UHTXLUHPHQWV��
¾�$OO�WXQQHOV�VWDUW�DQG�HQG�DW�D�)520�72�YDOXH�RI�RQH�RI�WKH�ILUVW�L�UHTXLUHPHQWV��

:H�QHHG�WR�VKRZ�WKDW�L��WKH�VROXWLRQV�ZH�FRQVWUXFW�DUH�OHJDO��QR�RYHUODSV���LL��WKH\�PHHW�DOO�WKH�UHTXLUHPHQWV��D�FKDLQ�
FRYHUV�HDFK�UHTXLUHPHQW���DQG�LLL��WKH�QXPEHU�RI�WXQQHOV�XVHG�LV�PLQLPXP��
)RU�OHJDOLW\��ZKHQ�ZH�SURFHVV�WKH�L � � �UHTXLUHPHQW��I��W��ZH�UHPRYH�DOO�WXQQHOV�ZKLFK�RYHUODS��I��W��DQG�UHSODFH�WKHP�E\�
D�VHW�RI�QRQ�RYHUODSSLQJ�WXQQHOV��7KH�RQO\�SRVVLEOH�FRQFHUQ�LV�WKDW�VRPH�QHZ�WXQQHOV�DGGHG�PLJKW�RYHUODS�DQ�H[LVWLQJ�

«� «�
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WXQQHO��+RZHYHU��VLQFH�ZH�DOZD\V�PDNH�WXQQHOV�VKRUWHU��D�VLPSOH�FDVH�DQDO\VLV��GHVFULEHG�LQ�WKH�DSSHQGL[��VKRZV�WKDW�
DQ\�WXQQHO�WKDW�RYHUODSV�D�QHZO\�FUHDWHG�WXQQHO�ZRXOG�KDYH�RYHUODSSHG�DQ�H[LVWLQJ�WXQQHO��
2XU�VROXWLRQV�PHHW�DOO�UHTXLUHPHQWV�VLQFH�WKH�QHZ�WXQQHOV�FUHDWHG�PDLQWDLQ�DOO�SULRU�FKDLQV��DQG�ZH�DOZD\V�FRQVWUXFW�D�
QHZ�FKDLQ�WR�PHHW�WKH�FXUUHQW�UHTXLUHPHQW��IRU��$�DQG��%�LW¶V�HDV\�WR�DUJXH�WKDW�WKHUH�LV�DOZD\V�D�FKDLQ�IURP�I�WR�
HLWKHU�Y�RU�I¶��VR�DGGLQJ�>Y��W@�RU�>I¶��W@�FUHDWHV�D�FKDLQ�IURP�I�WR�W���6KRZLQJ�WKDW�WKH�QXPEHU�RI�WXQQHOV�LV�PLQLPXP�LV�
WKH�WULFN\�SDUW��7R�SURYH�WKLV�ZH�VKRZ�WKDW�HDFK�WXQQHO�LQ�7 � �VWDUWV�DW�HLWKHU��

D�� $�)520�YDOXH�RI�D�UHTXLUHPHQW�LQ�5��RU�
E�� $�72�YDOXH�W�IRU�D�UHTXLUHPHQW��I��W��DPRQJ�WKH�ILUVW�L�LQ�5�VXFK�WKDW�HLWKHU���

L��� 7KHUH�LV�DQ�RYHUODSSLQJ�UHTXLUHPHQW�U� ��I¶��W¶��DPRQJ�WKH�ILUVW�L�ZLWK�I���I¶���W���W¶�25�
LL��� )RU�I���I¶���W���W¶�WKHUH�LV�D�UHTXLUHG�FKDLQ�RI�WXQQHOV�IURP�I¶�WR�W¶��

7KH�SURSHUWLHV�DERYH�VKRZ�WKDW�WKH�ILQDO�VHW�RI�WXQQHOV�LV�RSWLPDO�VLQFH�FOHDUO\�ZH�QHHG�RQH�WXQQHO�WR�VWDUW�DW�HDFK�
)520�WLPH�LQ�5��LI�QR�WXQQHO�VWDUWHG�DW�D�)520�WLPH��FDQ
W�KDYH�D�YDOLG�FKDLQ�IRU�WKDW�UHTXLUHPHQW���,Q�DGGLWLRQ��ZH�
VKRZ�LQ�WKH�$SSHQGL[�WKDW�ZKHQ�ZH�KDYH�D�72�YDOXH�W�DV�LQ�FDVH�E���ZH�PXVW�KDYH�D�WXQQHO�VWDUWLQJ�DW�W�LQ�DQ\�
&DQRQLFDO�6ROXWLRQ��7KXV�VLQFH�ZH�KDYH�H[DFWO\�RQH�WXQQHO�IRU�HDFK�UHTXLUHG�VWDUW�SRLQW��WKH�QXPEHU�RI�WXQQHOV�LV�
RSWLPDO��1RWH�WKDW�WKH�QHZ�WXQQHOV�EXLOW�LQ�VWHS���VWDUW�DW�I��D�)520�YDOXH��RU�D�YDOXH�W� ��ZKLFK�PXVW�EH�D�72�YDOXH�RI�D�
UHTXLUHPHQW��I¶��W� ��ZLWK�I¶���I���W� ��W��VLQFH�HDUOLHU�UHTXLUHPHQWV�DOO�KDYH�VPDOOHU�)520�YDOXHV���7KXV��I��W��RYHUODSV�W� �
DQG�FDVH�E�L��DSSOLHV��6LPLODUO\��IRU�FDVHV��$�DQG��%�WKH�WXQQHOV�ZH�EXLOG�PHHW�E�L��RU�E�LL��DERYH��
:H�QHHG�WKH�ILQDO�FOHDQXS�VWHS�EHFDXVH�ZKHQ�ZH�FUHDWH�D�WXQQHO�VXFK�DV�>W � ��W � @�LQ�VWHS����WKHUH�FRXOG�EH�DQ�H[LVWLQJ�
WXQQHO��ZKLFK�VWDUWV�DW�W � �WKLV�ZDV�D�WXQQHO�FRQWDLQHG�E\�>I � ��W � @���7KXV�ZH�QRZ�KDYH�WZR�WXQQHOV�VWDUWLQJ�DW�W ��� �
7KH�DOJRULWKP�QHYHU�FUHDWHV�PRUH�WKDQ��Q���WXQQHOV��WKRXJK�RIWHQ�PXFK�IHZHU�DV�VKRZQ�LQ�WKH�QH[W�VHFWLRQ��IRU�
UHTXLUHPHQWV��,W�LV�DOVR�HDV\�WR�LPSOHPHQW�WKLV�DOJRULWKP�WR�UXQ�LQ�2�Q � ��WLPH��
)�� ([DPSOH�
7R�EHWWHU�XQGHUVWDQG�WKH�2UGHUHG�6SOLW�DOJRULWKP��UHFDOOLQJ�WKH�H[DPSOH��)LJXUH����VKRZQ�LQ�WKH�SUHYLRXV�VHFWLRQ��ZH�
SUHVHQW�D�GHWDLOHG�H[SODQDWLRQ�RI�KRZ�WKH�DOJRULWKP�UXQV�WR�SURGXFH�DQ�RSWLPDO�VROXWLRQ��
%HFDXVH�WKH�UHTXLUHPHQW�VHW�FRQWDLQV�ERWK�(1&�UHTXLUHPHQWV�DQG�$87+�UHTXLUHPHQWV��ZH�WDNH�RQH�NLQG�RI�
UHTXLUHPHQW�DW�D�WLPH��)RU�(1&�UHTXLUHPHQWV��ZH�KDYH����������������DQG��������DV�)520�DQG�72�YDOXH�SDLUV��LQ�WKH�
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VRUWHG�RUGHU���&OHDUO\�WKH\�RYHUODS�ZLWK�HDFK�RWKHU��:H�ILUVW�EXLOG�WKH�WXQQHO�>����@��7KHQ�ZH�SURFHVV�WKH�QH[W�
UHTXLUHPHQW��������DQG�LW�RYHUODSV�ZLWK�WKH�H[LVWLQJ�WXQQHO�>����@��WKXV�ZH�VSOLW�WKH�H[LVWLQJ�WXQQHO�WR�FUHDWH�>����@��>����@�
DQG�WKHQ�DSSO\�FDVH��$�WR�EXLOG�>����@��,W¶V�REYLRXV�WKDW�WKLV�WXQQHO�FKDLQ�PHHWV�ERWK�UHTXLUHPHQWV��7KHQ�ZH�SURFHVV�����
����ZKLFK�KDV�RQO\�D�OHIW�RYHUODS���IURP�WKH�H[LVWLQJ�WXQQHO�>����@���7KXV�ZH�VSOLW�>����@�WR�>����@�DQG�>����@��$JDLQ�FDVH�
�$�DSSOLHV��ZLWK�Y� ����VR�ZH�EXLOG�>����@��$W�WKLV�VWDJH��ZH�DUH�GRQH�SURFHVVLQJ�DOO�WKH�(1&�UHTXLUHPHQWV�DQG�PRYH�
WR�$87+�UHTXLUHPHQWV��LQ�WKLV�H[DPSOH�RQO\�RQH����������:H�KDYH�WZR�RSWLRQV�KHUH�WR�EXLOG�WKH�WXQQHOV�IRU�$87+�
UHTXLUHPHQWV��(LWKHU�EXLOG�$+�WXQQHOV�DV�IRU�(1&�WXQQHOV��EXW�ZH�QHHG�WR�DYRLG�RYHUODSV�ZLWK�H[LVWLQJ�(1&�
UHTXLUHPHQWV��RU�ZH�MXVW�DGG�$87+(17,&$7,21�RQWR�WKH�(63�WXQQHOV�DOUHDG\�EXLOW��,W�GHSHQGV�RQ�KRZ�XVHUV�ZDQW�WR�
FRQILJXUH�WKH�ZKROH�WXQQHO�VHW��EHFDXVH�WKH�ILUVW�FKRLFH�SURYLGHV�VHSDUDWH�$+�WXQQHOV�EXW�PRUH�FDUH�QHHGV�WR�EH�WDNHQ�
WR�DYRLG�RYHUODSV��RQ�WKH�RWKHU�KDQG��WKH�VHFRQG�FKRLFH�LV�RYHUODS�IUHH�EXW�VRPH�WUDIILF�PD\�H[SHULHQFH�XQQHFHVVDU\�
RYHUKHDG�RI�SHUIRUPLQJ�DXWKHQWLFDWLRQ�WKDW�LV�QRW�UHTXLUHG��1RWH�WKDW�WKH�$+�WXQQHOV�PD\�EH�OHIW�RU�ULJKW�FRQWDLQHG�
ZLWK�VRPH�RI�WKH�H[LVWLQJ�(63�WXQQHOV��EHFDXVH�WKH�UHTXLUHPHQWV�WKH\�PHHW�EHORQJ�WR�GLIIHUHQW�NLQGV�RI�UHTXLUHPHQWV��

,9�� 6LPXODWLRQ�DQG�DQDO\VLV�
:H�KDYH�LPSOHPHQWHG�WKH�DOJRULWKP�LQ�&�XQGHU�WKH�/LQX[�SODWIRUP�DQG�VLPXODWHG�IRU�YDULRXV�VFHQDULRV��:H�XVH�WKH�
%$1'6�DUFKLWHFWXUH�>�@�WR�ORFDWH�WKH�URXWH�SDWK�ILUVW��WKHQ�GLVFRYHU�DOO�WKH�UHTXLUHPHQWV��DQG�WKHQ�UXQ�WKH�2UGHUHG�
6SOLW�DOJRULWKP�WR�JHW�WKH�ILQDO�VROXWLRQ�RI�WKH�WXQQHOV��6LQFH�LQ�SUDFWLFH�WKH�DYHUDJH�QXPEHU�RI�URXWHUV�WKDW�QHWZRUN�
WUDIILF�QRUPDOO\�WUDYHUVH�XVXDOO\�GRHV�QRW�H[FHHGHG�����ZH�DVVXPH�WKDW�WKHUH�DUH�QR�PRUH�WKDQ����URXWHUV�DORQJ�WKH�
URXWH�SDWK�RI�WKH�QHWZRUN�IORZ�LQ�WKH�QHWZRUN�WRSRORJ\��,Q�IDFW��ZH�EHOLHYH�WKDW��HYHQ�LQ�WKH�IXWXUH��ZH�VKRXOG�VHH�
QRUPDOO\�PXFK�OHVV�WKDQ����VHFXULW\�JDWHZD\V�DORQJ�WKH�URXWH�SDWK�IRU�DQ�HQG�WR�HQG�FRQQHFWLRQ���7KH�;�D[LV�
UHSUHVHQWV�WKH�QXPEHU�RI�WKH�UHTXLUHPHQWV��WKDW�DUH�JHQHUDWHG�UDQGRPO\���ZKLOH�WKH�<�D[LV�UHSUHVHQWV�WKH�QXPEHU�RI�
SROLFLHV��L�H��WXQQHOV��WKDW�DUH�HLWKHU�VHW�XS�PDQXDOO\�RU�JHQHUDWHG�E\�GLIIHUHQW�DSSURDFKHV��6LQFH�ZH�WDNH�WKH�QXPEHU�
RI�WXQQHOV�DV�WKH�PDMRU�PHDVXUHPHQW�DPRQJ�GLIIHUHQW�DSSURDFKHV��ZH�IRFXV�RQ�FRPSDULQJ�WKH�QXPEHU�RI�VHFXULW\�
SROLFLHV�HDFK�DSSURDFK�SURGXFHV���
¾�&RPSDUHG�ZLWK�0DQXDO�SROLF\�FRQILJXUDWLRQ�

*HQHUDOO\��WKH�QHWZRUN�DGPLQLVWUDWRU�VHWV�XS�,36HF�931�SROLFLHV�PDQXDOO\�E\�EXLOGLQJ�RQH�WXQQHO�IRU�HDFK�
UHTXLUHPHQW��7KXV��WKH�QXPEHU�RI�WXQQHOV�LV�HTXDO�WR�WKH�QXPEHU�RI�WKH�UHTXLUHPHQWV��$V�VKRZQ�LQ�)LJXUH�����
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ZKHQ�WKH�QXPEHU�RI�UHTXLUHPHQWV�LQFUHDVHV��WKH�QXPEHU�RI�SROLFLHV�NHHSV�JURZLQJ�WUHPHQGRXVO\��FRPSDUHG�WR�WKH�
UHVXOWV�RI�2UGHUHG�6SOLW�DSSURDFK��$OVR��EXLOGLQJ�D�WXQQHO�IRU�HDFK�UHTXLUHPHQW�LQFUHDVHV�WKH�ULVN�RI�VHFXULW\�
YLRODWLRQV��EHFDXVH�DV�ZH�GLVFXVVHG�HDUOLHU��WXQQHOV�RYHUODSSLQJ�HDFK�RWKHU�FDXVHV�VHFXULW\�FRQIOLFWV�DPRQJ�WKH�
WXQQHOV���
:KHQ�ZH�VHW�XS�D�SROLF\�FRQILJXUDWLRQ�DQG�EXLOG�WXQQHOV��WKH�PRVW�FULWLFDO�LVVXH�LV�WR�DYRLG�DQ\�VHFXULW\�YLRODWLRQV�
DQG�FRQIOLFWV��2Q�WKH�EDVLV�RI�WKLV��LQ�RUGHU�WR�NHHS�WKH�H[SHQVHV�DV�PLQLPXP�DV�SRVVLEOH��ZH�WU\�WR�VHHN�RSWLPDO�
VROXWLRQV�WR�GHFUHDVH�WKH�QXPEHU�RI�WKH�WXQQHOV��

�
)LJXUH������7KH�2UGHUHG�6SOLW�$SSURDFK�YHUVXV�0DQXDO�3ROLF\�&RQILJXUDWLRQ�

¾�&RPSDUHG�ZLWK�%XQGOH�'LUHFW�DSSURDFK�
:LWK�ERWK�WKH�%XQGOH�'LUHFW�DSSURDFK�DQG�WKH�2UGHUHG�6SOLW�DSSURDFK��WKH�UHVXOWV�VKRZ�WKDW�WKH\�SURYLGH�D�
FRUUHFW�VROXWLRQ��ZKHUH�SROLFLHV�VDWLVI\�DOO�WKH�UHTXLUHPHQWV�ZLWKRXW�FDXVLQJ�DQ\�VHFXULW\�YLRODWLRQV�DQG�FRQIOLFWV��
,Q�RWKHU�ZRUGV��WKH�VROXWLRQV�IURP�ERWK�DSSURDFKHV�DUH�RYHUODS�IUHH��
+RZHYHU��XVLQJ�WKH�WUDGLWLRQDO�%XQGOH�'LUHFW�DSSURDFK��WKH�VLPXODWLRQ�UHVXOWV�LQ�)LJXUH����VKRZ�WKDW�WKH�QXPEHU�
RI�SROLFLHV�LQ�WKH�VROXWLRQ�LQFUHDVHV�VKDUSO\�ZKHQ�WKH�QXPEHU�RI�UHTXLUHPHQWV�LQFUHDVHV��ZKLOH�WKH�QXPEHU�RI�
SROLFLHV�JHQHUDWHG�E\�WKH�2UGHUHG�6SOLW�DSSURDFK�NHHSV�LV�HVVHQWLDOO\�FRQVWDQW�RQFH�WKH�QXPEHU�RI�UHTXLUHPHQWV�
JHWV�WR�DERXW�����%HFDXVH�RI�WKH�QDWXUH�RI�2UGHUHG�6SOLW�DSSURDFK��ZKHQ�WKH�DPRXQW�RI�UHTXLUHPHQWV�LQFUHDVHV�WR�D�
FHUWDLQ�OHYHO�WKDW�HDFK�URXWHU�QHHGV�WR�VHW�XS�WXQQHOV�ZLWK�DQRWKHU��WKH�DSSURDFK�VLPSO\�EXLOGV�RQH�WXQQHO�EHWZHHQ�
HDFK�FRQVHFXWLYH�SDLU�RI�URXWHUV���
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�
)LJXUH�������7KH�2UGHUHG�6SOLW�$SSURDFK�YHUVXV�%XQGOH�'LUHFW�$SSURDFK�

¾�&RPSDUHG�ZLWK�HQKDQFHG�%XQGOH�'LUHFW�DSSURDFK�
�

�
)LJXUH��������7KH�2UGHUHG�6SOLW�$SSURDFK�YHUVXV�(QKDQFHG�%XQGOH�'LUHFW�$SSURDFK�

7KH�RULJLQDO�%XQGOH�'LUHFW�DSSURDFK�GRHVQ¶W�DYRLG�GXSOLFDWH�WXQQHOV��,I�RQH�WXQQHO�KDV�DOUHDG\�EHHQ�VHW�XS�
EHWZHHQ�WZR�URXWHUV�HDUOLHU�DQG�WKH�DSSURDFK�SURGXFHV�D�QHZ�WXQQHO�WKDW�LV�H[DFWO\�WKH�VDPH�DV�WKH�H[LVWLQJ�RQH��
WKH�%XQGOH�'LUHFW�DSSURDFK�EXLOGV�RQH�PRUH��LQVWHDG�RI�JHWWLQJ�ULG�RI�WKH�UHGXQGDQW�RQH��7KHUHIRUH��ZH�HQKDQFH�
WKH�DSSURDFK�E\�UHPRYLQJ�DOO�WKH�UHGXQGDQW�WXQQHOV��DQG�WKH�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH�����
:LWK�WKH�HQKDQFHG�%XQGOH�'LUHFW�DSSURDFK��WKH�QXPEHU�RI�WXQQHOV�KDV�EHHQ�GUDPDWLFDOO\�UHGXFHG��VLQFH�DOO�WKH�
UHGXQGDQW�WXQQHOV�DUH�HOLPLQDWHG��+RZHYHU��ZKHQ�WKH�QXPEHU�RI�UHTXLUHPHQWV�JURZV��WKH�GLIIHUHQFH�EHWZHHQ�
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HQKDQFHG�%XQGOH�'LUHFW�DQG�WKH�2UGHUHG�6SOLW�DSSURDFK�LV�REYLRXV��7KH�IRUPHU�XVHV�DOPRVW�WZLFH�DV�PDQ\�
WXQQHOV�DV�WKH�ODWWHU���

9�� &RQFOXVLRQV�
³+RZ�WR�EXLOG�WKH�PLQLPXP�QXPEHU�RI�,36HF�931�WXQQHOV�WR�VDWLVI\�D�VHW�RI�VHFXULW\�UHTXLUHPHQWV´�LV�WKH�FHQWUDO�
IRFXV�RI�WKLV�SDSHU��2XU�ILUVW�FRQWULEXWLRQ�LV�WR�PRGHO�WKLV�SUREOHP�DV�D�VSHFLDO�W\SH�RI�WDVN�VFKHGXOLQJ�SUREOHPV��7R�
RXU�EHVW�NQRZOHGJH��RXU�WDVN�VFKHGXOLQJ�DSSURDFK�IRU�VROYLQJ�,36HF�931�KDV�QRW�EHHQ�XVHG�EHIRUH��DQG�RXU�VSHFLILF�
VROXWLRQ�PHWKRG�LV�GLIIHUHQW�IURP�WKRVH�XVHG�LQ�WKH�RSHUDWLRQV�UHVHDUFK�DQG�VFKHGXOLQJ�FRPPXQLW\��$V�WKH�VHFRQG�
PDMRU�FRQWULEXWLRQ�RI�WKLV�SDSHU��ZH�SUHVHQW�D�QHZ�DSSURDFK��WKH�2UGHUHG�6SOLW�DOJRULWKP��WR�DXWRPDWLFDOO\�JHQHUDWH�
,36HF�931�SROLFLHV�WR�VDWLVI\�UHTXLUHPHQWV��WR�DYRLG�DQ\�VHFXULW\�FRQIOLFWV�DQG�DOVR��LPSRUWDQWO\��WR�NHHS�WKH�H[SHQVH�
ORZ�E\�PDLQWDLQLQJ�WKH�PLQLPXP�QXPEHU�RI�SROLFLHV��:H�KDYH�DOVR�IRUPDOO\�SURYHG�WKDW�WKH�2UGHUHG�6SOLW�DSSURDFK�
LV�ERWK�FRUUHFW�DQG�FRPSOHWH��:LWK�WKH�VLPXODWLRQ�EDVHG�RQ�GLIIHUHQW�VFHQDULRV��ZH�FRPSDUHG�WKH�2UGHUHG�6SOLW�
DSSURDFK�ZLWK�PDQXDO�SROLF\�FRQILJXUDWLRQ��DV�PDQ\�QHWZRUN�DGPLQLVWUDWRUV�GR�LQ�UHDOLW\��DQG�RXU�SUHYLRXV�ZRUN�²�
WKH�%XQGOH�'LUHFW�DSSURDFK�DQG�WKH�HQKDQFHG�%XQGOH�'LUHFW�DSSURDFK��2XU�UHVXOWV�VKRZ�WKDW�WKH�2UGHUHG�6SOLW�
SHUIRUPV�VLJQLILFDQWO\�EHWWHU��HVSHFLDOO\�ZKHQ�WKH�QHWZRUN�WRSRORJ\�LV�YHU\�FRPSOLFDWHG�DQG�KDV�PDQ\�UHTXLUHPHQWV��
:LWK�WKH�2UGHUHG�6SOLW�DSSURDFK��SHRSOH�FRXOG�HDVLO\�PDQDJH�SROLF\�FRQILJXUDWLRQ�LQ�D�GLVWULEXWHG�HQYLURQPHQW�E\�
H[SORLWLQJ�D�GLVWULEXWHG�DUFKLWHFWXUH��IRU�LQVWDQFH��WKH�%$1'6�DUFKLWHFWXUH�>�@��WR�GLVFRYHU�DOO�WKH�UHTXLUHPHQWV�DQG�
FRPSXWH�WKH�SROLF\�VROXWLRQV��)XUWKHUPRUH��LQ�WKH�VHQVH�RI�WKH�2UGHUHG�6SOLW�DSSURDFK�EHLQJ�DEOH�WR�KDQGOH�QHZ�
UHTXLUHPHQWV�DIWHU�DQ�H[LVWLQJ�DQG�RSWLPDO�SROLF\�VROXWLRQ�LV�VHWWOHG��WKH�2UGHUHG�6SOLW�DSSURDFK�SURYLGHV�D�PRUH�RQ�
OLQH�PHFKDQLVP��XQOHVV�WKH�QHZ�VROXWLRQ�QHHGV�WR�UHPRYH�WXQQHOV�DQG�UHSODFH�WKHP�ZLWK�QHZ�WXQQHOV��WKDQ�WKH�
SUHYLRXV�ZRUNV�WR�PDQDJH�WKH�VROXWLRQ�WR�D�G\QDPLF�SUREOHP���
:KLOH�RXU�FXUUHQW�VLPXODWLRQ�IRFXVHV�RQ�FRPSDULQJ�RXU�2UGHUHG�6SOLW�DSSURDFK�WR�RWKHU�DOJRULWKPV�LQ�WHUPV�RI�WKH�
QXPEHU�RI�WXQQHOV�ZH�EXLOG�WR�PHHW�WKH�UHTXLUHPHQWV��IXWXUH�VLPXODWLRQV�ZLOO�FRPSDUH�RXU�DSSURDFK�WR�RWKHUV�ZLWK�
GLIIHUHQW�SHUIRUPDQFH�DQG�RSWLPL]DWLRQ�JRDOV�LQ�WKH�IXWXUH�ZRUN��$OVR�ZH�ZLOO�FRQGXFW�IXUWKHU�UHVHDUFK�RQ�KRZ�WR�
VDWLVI\�ERWK�H[LVWLQJ�UHTXLUHPHQWV�DQG�WKH�QHZ�UHTXLUHPHQW�LI�ZH�DGG�DQ�RXW�RI�RUGHU�UHTXLUHPHQW���

$FNQRZOHGJHPHQW�
7KLV�UHVHDUFK�ZRUN�ZDV�VXSSRUWHG�E\�16)�JUDQW�&&5��������
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+HUH�ZH�SURYH�D�NH\�WHFKQLFDO�OHPPD�DQG�WKHQ�ILOO�LQ�WKH�GHWDLOV�RI�WKH�SURRI�RI�WKH�2UGHUHG�6SOLW�DOJRULWKP��
$���� 2YHUODS�/HPPD�
6XSSRVH�ZH�KDYH�WZR�RYHUODSSLQJ�UHTXLUHPHQWV�U � � ��I � ��W � ��DQG�U � � ��I � ��W � ��ZLWK�I � ���I � ���W � ���W � �LQ�5��WKHQ�DQ\�&DQRQLFDO�6ROXWLRQ�
IRU�5�ZLOO�KDYH�FKDLQV�IURP���L���I � �WR�I � �����LL��I � �WR�W � �DQG��LLL��W � �WR�W � ��
3URRI��:H�NQRZ�D�YDOLG�VROXWLRQ�KDV�WXQQHO�FKDLQV�>D � ��D � @��>D � ��D � @��������>D ��� � ��D � @�IRU�U � ��VR�D � � �I � ��D � � �W � ��DQG�D�FKDLQ�>E � ��E � @�������

>E � � � ��E � @�IRU�U � ��7R�VKRZ�L���FRQVLGHU�WKH�ILUVW�YDOXH�D � �t�I � ��,I�D � � �I � ��>D � ��D � @��>D � ��D � @��������>D � � � ��D � @�LV�WKH�GHVLUHG�FKDLQ��2WKHUZLVH�D � �

!�I � ��1RZ�FRQVLGHU�WKH�ILUVW�YDOXH�M�VXFK�WKDW�E� �!�D � ��QR�E� � �D � �RU�ZH�ZRXOG�KDYH�WZR�WXQQHOV�HQGLQJ�DW�WKH�VDPH�WLPH�YLRODWLQJ�RXU�

&DQRQLFDO�DVVXPSWLRQ���:H�KDYH�D � � � ���I � �d�E�	� � ���D � ���E� �DV�EHORZ��

�
��������������I � � � ��I � � � ���W � � �����������������W � �
�� �������D � � � � ���������������E�	� � ���D � ��E� �
+RZHYHU��WKLV�PHDQV�WKHVH�WZR�WXQQHOV�RYHUODS��ZKLFK�LV�D�FRQWUDGLFWLRQ�WR�WKHP�EHLQJ�SDUW�RI�D�&DQRQLFDO��DQG�WKXV�YDOLG��
6ROXWLRQ��7KXV�WKH�ILUVW�FDVH�ZLWK�D � � �I � �PXVW�DSSO\��

6LPLODUO\��WR�VKRZ�LL��DQG�LLL���FRQVLGHU�WKH�ILUVW�YDOXH�E 
 �t�W � ��,I�E 
 � �W � ���>E � ��E � @��>E � ��E � @��������>E 
 � � ��E 
 @�LV�WKH�GHVLUHG�FKDLQ�IRU�LL��DQG�

>E 
 ��E 
 � � @�������>E � � � ��E � @��IRU�LLL���2WKHUZLVH�E 
 �!�W � ��1RZ�FRQVLGHU�WKH�ILUVW�YDOXH�P�VXFK�WKDW�D � �!�E 
 � � ��QR�D � � �E 
 � � �RU�ZH�ZRXOG�KDYH�

WZR�WXQQHOV�HQGLQJ�DW�WKH�VDPH�WLPH�YLRODWLQJ�RXU�&DQRQLFDO�DVVXPSWLRQ���:H�KDYH�D �
� � ���E 
 � � ���D � �d�W � ���E 
 �DV�EHORZ������������
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��������������I � � � ��I � � ��� ��W � � �����������������W � �
�� ������������������������������������D �
� � ������E 
 � � �D � ������E 
 �

�
+RZHYHU��WKLV�PHDQV�WKHVH�WXQQHOV�RYHUODS��ZKLFK�LV�D�FRQWUDGLFWLRQ�WR�WKHP�EHLQJ�SDUW�RI�D�&DQRQLFDO��DQG�WKXV�YDOLG��6ROXWLRQ��

7KXV�E 
 � �W � �PXVW�DSSO\�DQG�ZH�KDYH�WKH�GHVLUHG�FKDLQV�IURP�I � �WR�W � �DQG�W � �WR�W � ����

$Q\�FKDLQV�RI�WXQQHOV��ZKLFK�PXVW�DSSHDU�LQ�DOO�FDQRQLFDO�VROXWLRQV��DUH�FDOOHG�UHTXLUHG�FKDLQV��7KXV�ZH�KDYH��
2YHUODS�&RUROODU\��,I�D�UHTXLUHPHQW�VHW�5�KDV�UHTXLUHG�FKDLQV�IURP�I � �WR�W � �DQG�IURP�I � �WR�W � �ZLWK�I � ���I � ���W � ���W � ���WKHQ�ZH�DOVR�
KDYH�UHTXLUHG�UHTXLUHPHQW�FKDLQV�IURP�I � �WR�I ��� �IURP�I � �WR�W � �DQG�IURP�W � �WR�W � ��
$���� 2SWLPL]DWLRQ��7KH�2UGHUHG�6SOLW�DOJRULWKP�JLYHV�XV�D�OHJDO�VROXWLRQ�ZLWK�WKH�PLQLPXP�QXPEHU�RI�WXQQHOV��
:H�UHSHDW�WKH�DOJRULWKP�IRU�FRQYHQLHQFH��6XSSRVH�WKDW�ZH�KDYH�DSSOLHG�RXU�DOJRULWKP�WR�WKH�ILUVW�L���UHTXLUHPHQWV�WR�FUHDWH�D�
VROXWLRQ�7 � � � ��:H�QH[W�SURFHVV�UHTXLUHPHQW�U � � ��I��W��DV�IROORZV��

��� ,I�QR�WXQQHO�LQ�7 � � � �RYHUODSV��I��W���EXLOG�>I��W@�DQG�OHW�7 � �m�7 � � � ���>I��W@��

���� 6RPH�WXQQHOV�LQ�7 � � � �RYHUODS��I��W���7KLV�ZLOO�DOZD\V�LQFOXGH�WXQQHOV�WKDW�RYHUODS�I��OHIW�RYHUODS���/HW�>I � ��W � @������>I � ��W � @�EH�WKH�
OHIW�RYHUODS�WXQQHOV�ZLWK�W � ���W � ���������W � ��1RWH�WKDW�WKHVH�N�WXQQHOV�FDQ
W�RYHUODS�HDFK�RWKHU�DQG�DOO�KDYH�I� ���I��VR�DUH�QHVWHG��L�H��
>I� ��W� @�FRQWDLQV�>I�	� � ��W�	� � @��M� �����������N�����
�
����������������I � � �����������I ��� � ��������I � �����������I������������W � ����������W � �����������W � ���������������W�
,Q�WKLV�FDVH�ZH�UHPRYH�WKHVH�N�QHVWHG�WXQQHOV�IURP�7 � � � �DQG�UHSODFH�WKHP�E\�>I � ��I ��� � @��>I ��� � ��I ��� � @�������>I � ��I@��>I��W � @��>W � ��W � @�������>W ���
� ��W � @��&OHDUO\��QHZ�WXQQHO�VWDUW�YDOXHV�DUH�DW�I��D�)520�YDOXH��DQG�W � �������W ��� � �HDFK�RI�ZKLFK�LV�D�72�YDOXH��VLQFH�JUHDWHU�WKDQ�
I��RI�D�UHTXLUHPHQW�ZKLFK�KDV�D�OHIW�RYHUODS�ZLWK��I��W����
$�� ,I�QR�WXQQHO�KDV�D�ULJKW�RYHUODS�ZLWK��I��W���ZH�WDNH�WKH�ODUJHVW�YDOXH�Y���W�VXFK�WKDW�WKHUH�LV�D�WXQQHO�HQGLQJ�DW�Y��DQG�

EXLOG�D�QHZ�WXQQHO�>Y��W@�DQG�DGG�WKDW�WR�7 � � � �WR�JHW�7 � ��
%�� 7KHUH�FDQ�EH�D�VLQJOH�WXQQHO�>I¶��W¶@��ZKLFK�KDV�ULJKW�RYHUODS�ZLWK��I��W���RQO\�RQH�VLQFH�WKLV�LV�WKH�UHVXOW�RI�DQ�HDUOLHU�

WXQQHO�RYHUODS��VR�QR�QHVWLQJ�FDQ�RFFXU���,I�VR�ZH�UHPRYH�>I¶��W
@�DQG�DGG�>I¶��W@�DQG�>W��W¶@�WR�7 � � � �WR�JHW�7 � ��VR�I¶�SOD\V�WKH�
UROH�RI�YDOXH�Y�RI�FDVH�$���

)LQDO�FOHDQXS��,I�7 � � KDV�DQ\�SDLU�RI�WXQQHOV�ZKLFK�VWDUW�DW�WKH�VDPH�WLPH�RU�HQG�DW�WKH�VDPH�WLPH�UHPRYH�WKHVH�DV�GHVFULEHG�LQ�
6HFWLRQ�&�WR�PDNH�WKH�QHZ�VROXWLRQ�&DQRQLFDO��
7KHRUHP��7KH�2UGHUHG�6SOLW�DOJRULWKP�SURGXFHV�D�OHJDO�WXQQHO�VHW�IRU�5�ZLWK�WKH�PLQLPXP�QXPEHU�RI�WXQQHOV��

«� «�
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3URRI��:H�QRZ�VKRZ�WKDW�WKH�VROXWLRQ�HDFK�WXQQHO�VHW�7 � SURGXFHV�KDV�QR�RYHUODSSLQJ�WXQQHOV��KDV�D�FKDLQ�IRU�HDFK�RI�WKH�
UHTXLUHPHQWV�VR�IDU�DQG�XVHV�WKH�PLQLPXP�QXPEHU�RI�WXQQHOV��:H�DVVXPH�LQGXFWLYHO\�WKDW�WKLV�LV�WUXH�IRU�7 � � � ZLWK�UHVSHFW�WR�WKH�
ILUVW��L����UHTXLUHPHQWV��,Q�DGGLWLRQ��ZH�ZLOO�DVVXPH�WKDW�ZKHQHYHU�ZH�KDYH�D�WXQQHO�>I��W@�ZKHUH�I�LV�WKH�72�YDOXH�RI�D�UHTXLUHPHQW��
WKHUH�LV�D�UHTXLUHG�FKDLQ�IURP�I�WR�W�IRU�5��)LQDOO\��ZH�DVVXPH�WKDW�HDFK�WXQQHO�VWDUWV�DW�HLWKHU��

D�� $�)520�YDOXH�RI�D�UHTXLUHPHQW�LQ�5��RU�
E�� $�72�YDOXH�W�IRU�D�UHTXLUHPHQW��I��W��DPRQJ�WKH�ILUVW�L�LQ�5�VXFK�WKDW�HLWKHU��

L��� 7KHUH�LV�DQ�RYHUODSSLQJ�UHTXLUHPHQW�U� ��I¶��W¶��DPRQJ�WKH�ILUVW�L�ZLWK�I���I¶���W���W¶���25�
LL��� )RU�I���I¶���W���W¶�WKHUH�LV�D�UHTXLUHG�FKDLQ�RI�WXQQHOV�IURP�I¶�WR�W¶��

7KHVH�SURSHUWLHV�DUH�DOO�WULYLDOO\�WUXH�LQLWLDOO\�ZKHQ�ZH�EXLOG�D�VLQJOH�WXQQHO�IRU�WKH�ILUVW�UHTXLUHPHQW��:H�QRZ�VKRZ�WKDW�WKH\�DUH�
DOO�PDLQWDLQHG�ZKHQ�ZH�SURFHVV�WKH�QH[W�UHTXLUHPHQW��
1R�RYHUODSV��,I�ZH�EXLOG�WKH�VLQJOH�WXQQHO�>I��W@��E\�GHILQLWLRQ�LW�KDV�QR�RYHUODSV�ZLWK�WKH�H[LVWLQJ�WXQQHOV��VR�WKH�QHZ�VHW�KDV�QR�
RYHUODSV��:KHQ�WKHUH�DUH�OHIW�RYHUODSV�ZLWK��I��W��ZH�UHPRYH�DOO�VXFK�WXQQHOV�DQG�UHSODFH�WKHP�ZLWK�D�VHW�RI�WXQQHOV��ZKLFK�KDV�QR�
SDLUZLVH�RYHUODSV��7KXV�WKH�RQO\�SRVVLEOH�SUREOHP�ZLWK�WKHVH�WXQQHOV�LV�LI�RQH�RYHUODSSHG�VRPH�H[LVWLQJ�WXQQHO�>I¶��W¶@��ZKLFK�KDG�
QR�OHIW�RYHUODS�ZLWK��I��W���VR�ZDV�QRW�UHPRYHG���)RU�QHZ�WXQQHOV�RI�W\SH�>I ��� � ��I ��� � @��LI��>I¶��W¶@�KDV�D�OHIW�RYHUODS��WKHQ�LW�ZRXOG�KDYH�
RYHUODSSHG�WKH�RULJLQDO�WXQQHO�>I ��� � ��W ��� � @�DQG�LI�LW�KDV�D�ULJKW�RYHUODS�LW�ZRXOG�KDYH��OHIW��RYHUODSSHG�>I ��� � ��W ��� � @��VLQFH�W¶���I���
6LPLODUO\�IRU�>I � ��I@��>I��W � @��DQG�>W ��� � ��W � @�WXQQHOV��LWV�HDV\�WR�VKRZ�WKDW�LI�>I¶��W¶@�RYHUODSV�RQH�RI�WKHVH�WXQQHOV��LW�ZRXOG�KDYH�
RYHUODSSHG�DQ�RULJLQDO�WXQQHO��)RU�WKH�QHZ�WXQQHO�>Y��W@�FRQVWUXFWHG�LQ��$��LI�>I¶��W¶@�KDV�D�OHIW�RYHUODS�WKDW�FRQWUDGLFWV�WKH�GHILQLWLRQ�
RI�Y��VLQFH�W¶�ZRXOG�EH�D�ODUJHU�YDOXH�OHVV�WKDQ�W�ZKHUH�D�WXQQHO�HQGV��DQG�LI�LW�KDV�D�ULJKW�RYHUODS��LW�FRQWUDGLFWV�WKH�QR�RYHUODS�
FRQGLWLRQ�RI��$��
)RU��%��ZH�QHHG�WR�MXVWLI\�WKH�FODLP�WKDW�WKHUH�FDQ�RQO\�EH�RQH�WXQQHO��>I¶��W¶@��ZKLFK�KDV�ULJKW�RYHUODS�ZLWK��I��W���D�VHFRQG�VXFK�
WXQQHO�LV�WKH�RQO\�W\SH�ZKLFK�FRXOG�RYHUODS�WKH�QHZO\�FUHDWHG�WXQQHOV�>I¶��W@�DQG�>W��W¶@���7R�VKRZ�WKLV��ILUVW�QRWH�WKDW�VLQFH�I¶�!�I��
ERWK�I¶�DQG�W¶�PXVW�EH�72�YDOXHV�RI�HDUOLHU�UHTXLUHPHQWV��1RZ��WR�SURYH�D�FRQWUDGLFWLRQ��VXSSRVH�WKHUH�DUH�WZR�QHVWHG�WXQQHOV�>I¶��W¶@�
DQG�>I¶¶��W¶¶@�ZKLFK�RYHUODS�W��ZLWK�I���I¶���I¶¶���W���W¶¶���W¶��/HW��[��I¶¶��EH�WKH�RULJLQDO�UHTXLUHPHQW�ZKLFK�KDV�I¶¶�DV�LWV�72�YDOXH��
7KXV�WKHUH�LV�D�UHTXLUHG�FKDLQ�RI�WXQQHOV�IURP�[�WR�I¶¶�DQG�WKLV�RYHUODSV�WKH�UHTXLUHG�FKDLQ�IURP�I¶�WR�W¶��E\�RXU�LQGXFWLRQ�
DVVXPSWLRQ��VLQFH�WKHUH�LV�D�WXQQHO�>I¶��W¶@�WKHUH�LV�DOVR�D�UHTXLUHG�FKDLQ���7KXV�E\�RXU�&RUROODU\�WR�WKH�RYHUODS�OHPPD�WKHUH�LV�D�
UHTXLUHG�FKDLQ�IURP�I¶�WR�I¶¶��VR�VLQFH�WKHUH�LV�RQO\�RQH�WXQQHO�VWDUWLQJ�DW�I¶�LW�FDQ¶W�EH�>I¶��W¶@��7KXV�QR�VXFK�RYHUODSSLQJ�SDLUV�H[LVW��
&KDLQV�IRU�HDFK�UHTXLUHPHQW��6LQFH�DOO�WXQQHOV�ZH�UHPRYH�DUH�UHSODFHG�E\�FKDLQV�WKDW�FRYHU�WKH�ROG�WXQQHOV��LW¶V�FOHDU�DOO�WKH�SULRU�
UHTXLUHPHQWV�DUH�VWLOO�FRYHUHG��7R�PDNH�VXUH�ZH�FRYHU�WKH�QHZ�UHTXLUHPHQW�WKH�RQO\�LVVXH�LV�WR�VKRZ�WKDW�WKHUH�LV�D�FKDLQ�IURP�I�WR�
Y�LI��$�DSSOLHV�DQG�IURP�I�WR�I¶�LI��%��/HW�\�EH�WKH�ODUJHVW�72�YDOXH�DPRQJ�WKH�ILUVW�L�UHTXLUHPHQWV��ZKLFK�LV�OHVV�WKDQ�W��VR�\� �Y�IRU�
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�$�DQG�I¶�LQ��%���,I�\� �W � ���WKHQ�E\�FRQVWUXFWLRQ�WKHUH�LV�D�FKDLQ�IURP�I�WR�W � ���,I�\�!�W � ��OHW��[��\��EH�WKH�UHTXLUHPHQW�ZLWK�WKLV�72�
YDOXH��6LQFH�[���I���\���W��WKH�WZR�UHTXLUHPHQWV�RYHUODS��/HW�WKH�UHTXLUHG�WXQQHO�FKDLQ�IURP�[�WR�\�EH�>[��E � @�������>E � � � ��E � @��>E � ��\@��

7KH�WXQQHO�HQGLQJ�DW�\�GRHV�QRW�RYHUODS�I�DQG�FDQQRW�RYHUODS�>I � ��W � @��WKXV�E � �t�W � ��,I�WKLV�KROGV�ZLWK�HTXDOLW\�ZH�KDYH�D�FKDLQ�IURP�I�

WR�\��WKH�FKDLQ�IURP�I�WR�W � �DQG�WKHQ�WKH�ILQDO�WXQQHO�>E � ��\@@����,I�E � � !�W � WKHQ�VLPSO\�FRQWLQXH�EDFNZDUGV�LQ�WKH��[��\��FKDLQ�XQWLO�ZH�

KLW�WKH�ILUVW�WXQQHO�>E�	� � ��E� @�ZLWK�W � �t�E�	� ���7KHUH�PXVW�EH�VXFK�D�WXQQHO��DQG�VLQFH�WKLV�GRHVQ¶W�RYHUODS�I�DQG�FDQQRW�RYHUODS�>I � ��W � @��W � �

 �E�	� � ��7KXV�ZH�KDYH�WKH�GHVLUHG�FKDLQ�IURP�I�WR�W � DQG�WKHQ�WKH�UHVW�RI�WKH�FKDLQ�WR�\��6R�LQ�DOO�FDVHV�ZH�JHW�D�FKDLQ�WR�FRYHU��I��W����
0LQLPXP�1XPEHU�RI�7XQQHOV��+HUH�ZH�ZLOO�VKRZ�WKDW�HDFK�QHZ�WXQQHO�FUHDWHG�VWDUWV�DW�D�)520�YDOXH�RU�D�72�YDOXH�PHHWLQJ�
FRQGLWLRQV�E�L��RU�E�LL��DERYH��,Q�DGGLWLRQ��ZH�ZLOO�VKRZ�WKDW�DOO�QHZO\�FUHDWHG�WXQQHOV�>D��E@�UHIOHFW�D�UHTXLUHG�FKDLQ�IURP�D�WR�E�
�DFWXDOO\�WKLV�ODWHU�FRQGLWLRQ�LV�VXIILFLHQW�WR�VKRZ�WKH�QXPEHU�RI�WXQQHOV�LV�PLQLPXP���,I�ZH�MXVW�EXLOG�>I��W@�DOO�FRQGLWLRQV�DUH�
WULYLDOO\�WUXH��7KH�QHZ�VWDUW�WLPHV�RI�WXQQHOV�EXLOW�LQ�VWHS���VWDUW�DW�I��D�)520�YDOXH��RU�D�YDOXH�W� ��ZKLFK�PXVW�EH�D�72�YDOXH�RI�D�
UHTXLUHPHQW��I¶��W� ��ZLWK�I¶���I���W� ���W��VLQFH�HDUOLHU�UHTXLUHPHQWV�DOO�KDYH�VPDOOHU�)520�YDOXHV���7KXV��I��W��RYHUODSV�W� �DQG�FDVH�E�L��
DSSOLHV��E\�WKH�2YHUODS�/HPPD�WKHUH�LV�D�UHTXLUHG�FKDLQ�IURP�W� WR�W��VR�D�WXQQHO�PXVW�VWDUW�DW�W��� �$OVR��VLQFH�WKH�UHTXLUHG�FKDLQ�
IURP�I¶�WR�W� �RYHUODSV�ZLWK�WKH�UHTXLUHG�FKDLQ�IURP�W�	� � �WR�W��WKH�WXQQHO�IURP�W�	� � WR�W� �LV�D�UHTXLUHG�FKDLQ��6LPLODUO\��IRU�FDVHV��$��Y�
PXVW�EH�D�72�YDOXH�RI�VRPH�UHTXLUHPHQW��Y¶��Y��ZLWK�Y¶���I���Y���W�VR�WKLV�UHTXLUHPHQW�RYHUODSV�ZLWK��I��W��DQG�WKHUH�LV�D�UHTXLUHG�
FKDLQ�IURP�Y�WR�W��,Q�FDVH��%�WKH�WXQQHO�>I¶��W¶@�KDV�DQ�DVVRFLDWHG�UHTXLUHPHQW��I¶¶��I¶��ZLWK�I¶¶���I���I¶���W�VR�WKHUH�LV�D�UHTXLUHG�FKDLQ�
IURP�I¶�WR�W��)LQDOO\��IRU�WKH�WXQQHO�>W��W¶@��VLQFH�WKHUH�ZDV�D�WXQQHO�>I¶��W¶@�WKHUH�LV�D�UHTXLUHG�FKDLQ�IURP�I¶�WR�W¶��RYHUODSSLQJ��I��W��
DQG�WKXV�E\�WKH�2YHUODS�&RUROODU\��WKHUH�LV�D�UHTXLUHG�FKDLQ�IURP�W�WR�W¶���7KXV�LQ�DOO�FDVHV�WKH�QHZ�WXQQHOV�ZH�EXLOG�VWDUWLQJ�DW�D�
72�YDOXH�[�UHSUHVHQW�D�UHTXLUHG�FKDLQ�DQG�WKXV�D�WXQQHO�PXVW�VWDUW�DW�[�DQG�ZH�PDLQWDLQ�RXU�LQGXFWLRQ�LQYDULDQW���
7KH�ILQDO�FOHDQXS�VWHS�FOHDUO\�SUHVHUYHV�FKDLQV��FUHDWHV�QR�RYHUODSV��DQG�XVHV�WKH�VDPH�QXPEHU�RI�WXQQHOV��,Q�DGGLWLRQ��LWV�HDV\�WR�
VHH�WKDW�LI�ZH�KDYH�WZR�H[LVWLQJ�WXQQHOV��>I��W � @��>I��W � @�ZKLFK�UHSUHVHQW�UHTXLUHG�FKDLQV��WKHQ�DQ\�&DQRQLFDO�VROXWLRQ�PXVW�KDYH�D�
FKDLQ�IURP�W � WR�W � ��DQG�WKXV�WKH�QHZ�WXQQHOV�ZH�FUHDWH�ZKHQ�FRQYHUWLQJ�WR�D�&DQRQLFDO�VROXWLRQ��DOVR�UHSUHVHQWV�D�UHTXLUHG�FKDLQ��
7KXV��DW�WKH�HQG�ZH�KDYH�D�VHW�RI�WXQQHOV�ZKHUH�RQH�WXQQHO�VWDUWV�DW�HDFK�UHTXLUHG�VWDUW�RI�D�FKDLQ��VR�ZH�KDYH�D�PLQLPXP�VL]H�VHW�

RI�WXQQHOV����


