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7KLV�UHSRUW�DLPV�WR�

SUHVHQW�D�FDVH�IRU�LQYHVWLJDWLQJ VXFK�LVVXHV
LGHQWLI\�VROXWLRQV�
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SURFXUHPHQW�RI�D�EXLOGLQJ��WKH�FRQVWUXFWLRQ�VHFWRU�DQDO\VHV�555�DQG�WKHQ�GHOHJDWHV�WKHP�

GRZQZDUGV�LQ�DQ�LWHUDWLYH�DQG�F\FOLF�SURFHVV��)RU�H[DPSOH��GHVLJQHUV�DQG�HQJLQHHUV�

GHYHORS�SURSRVDOV��ZKLFK�DUH�WKHQ�DJJUHJDWHG�WRJHWKHU��DQDO\VHG�DQG�DSSURYHG��DQG�DUH�

UHWXUQHG�LI�LVVXHV�DUH�GHWHFWHG�
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DQG�LVVXHV¶�FDQ�EH�FRQYH\HG��E\�XVLQJ�EXLOGLQJ60$57�%&)���+RZHYHU��WKHUH�LV�FXUUHQWO\�QR�

FRPPRQ�UHSUHVHQWDWLRQ�RI�WKH�UHTXLUHPHQWV�

7KLV�FDQ�UHGXFH�WKH�FUHGLELOLW\�DQG�WKH�HIILFLHQF\�RI�WKH�GLJLWDO�DVSHFW�RI�WKH�LQGXVWU\�DQG�LWV�

DWWUDFWLYHQHVV�WR�LWV�FXVWRPHUV�
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555�LQWHURSHUDELOLW\�LV�D�QHFHVVDU\�SUHUHTXLVLWH�IRU�REWDLQLQJ�VXSSRUW�IURP�*RYHUQPHQW�DQG�

QHDU�*RYHUQPHQW�UHJXODWRU\�ERGLHV�IRU�SURFHVV�LPSURYHPHQW�DQG�IRU�WKH�VXSSRUW�RI�

EXLOGLQJ60$57��,W�ZLOO�KHOS�FUHDWH�D�PDUNHW�IRU�DXWKRULQJ��FDSWXUH��HYDOXDWLRQ��DQG�RWKHU�

UHODWHG�WRROV��6XFK�WRROV�FDQ�WKHUHE\�KHOS�PHHW�QDWLRQDO�DQG�UHJLRQDO�H[SHFWDWLRQV��



3DJH�QR� $XWKRU
� E6, 5HJXODWRU\�5RRP

:KLOVW�LW�LV�FRQFHLYDEOH�WKDW�WKH�FRQVWUXFWLRQ�VHFWRU�FRXOG�GHYLVH�D�VSHFLILF�VROXWLRQ��LW�LV�
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+RZHYHU��555�UHTXLUHPHQWV�LQ�WKH�IDFLOLW\�VHFWRU�DUH�QRW�VXEVWDQWLDOO\�GLIIHUHQW�IURP�WKRVH�LQ�

DQ\�RWKHU�OHJDO��HQJLQHHULQJ�RU�VHUYLFH�VHFWRU��

7KHUHIRUH��LQ�RUGHU�WR IHDVLEO\��DQG�ZLWKLQ�UHDOLVWLF�WLPH�IUDPHV��UHVROYH�VXFK�LVVXHV�LW�LV�

FULWLFDO�WR�ORRN�RXWVLGH�WKH�IDFLOLW\�FRQVWUXFWLRQ�GRPDLQ�WRZDUGV�RWKHU�LQGXVWULHV�WKDW�KDYH�

DOUHDG\�UHVROYHG�VXFK�SUREOHPV��,W�LV�QRWHG�WKDW�WKHUH�DUH�VLJQLILFDQW�GHYHORSPHQWV�LQ�

ILQDQFLDO�DQG�OHJDO�UHJXODWLRQ�DQG�LQ�HQJLQHHULQJ�DQG�VHUYLFH�UHTXLUHPHQWV�

,QWHUDFWLRQ�DQG�DXWRPDWLRQ�DUH�ERWK�NH\�GHVLUDEOH�IHDWXUHV��0DQDJHULDO�DQG�WHFKQLFDO�FULWHULD�

ZLOO�LPSDFW�WKLV��,QWHURSHUDELOLW\�IRU�UXOHV�ZLOO�KHOS�HQVXUH�WKDW�PXOWLSOH�WRROV�DQG�DSSURDFKHV�

EHFRPH�SRVVLEOH�DQG�HFRQRPLF�WR�GHOLYHU��+RZHYHU��DQ\�LQWHURSHUDEOH�VROXWLRQ�ZLOO�QHHG�WR�

KDQGOH�WKH�ZRUVW�DQG�EHVW�RI�FDVHV��

��� 2XWOLQH

7KLV�UHSRUW�FRQVLVWV�RI�WKLV�LQWURGXFWLRQ��DQ�RXWOLQH�EXVLQHVV�FDVH� DQG�WKHQ�DQ�H[DPLQDWLRQ�

RI�WKH�SURFHVVHV�XQGHUO\LQJ�FRPSOLDQFH�FKHFNLQJ��7KH�FULWHULD�IRU�WKH�SRVVLEOH�WHFKQLFDO�

VROXWLRQV��WKH�H[DPSOH�UHJXODWLRQ�DQG�VRPH�DVVRFLDWHG�LVVXHV�± YRFDEXODU\�DQG�H[SHFWHG�
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SURSHUWLHV�� DUH�VXPPDULVHG��7KH�EXON�RI�WKH�UHSRUW H[DPLQHV�D�QXPEHU�RI�WHFKQLFDO�

VROXWLRQV�DV�µFDQGLGDWHV¶��)LQDOO\��WKHUH�DUH�WKH�FRQFOXVLRQV�

��� 2XW�RI�VFRSH

7KLV�VWXG\�ZLOO�QRW�GLUHFWO\�DQVZHU�WKH�TXHVWLRQ�DV�WR�ZKDW�D�'LJLWDO�)ULHQGO\�&RGH�PLJKW�EH��

LQ�WHUPV�RI�VW\OH��SUHVHQWDWLRQ��DQG�FRQWHQW��+RZHYHU��LW�ZLOO�GHILQH�NH\�SULQFLSOHV�DQG�

REMHFWLYHV�ZKLFK�ZLOO�EH�GRFXPHQWHG�LQ�WKH�IRUP�RI�µUHFRPPHQGDWLRQV�DQG�JXLGDQFH¶�

7KH�PDLQWHQDQFH�DQG�DSSURYDO�RI�D�µXQLYHUVDO¶�GLFWLRQDU\�LV�QRW�LQ�VFRSH��)RU�H[DPSOH�

5HJXODWLRQV�PD\�EH�LPSOHPHQWHG�LQ�D�GLIIHUHQW�JHRJUDSKLF�UHJLRQ�WKDQ�WKH�µGHVLJQHU¶��ZKR�

KDV�WKHLU�RZQ�UHJXODWLRQV���7KH�µGHVLJQHU¶�PD\�QRW�VSHDN�WKH�VDPH�ODQJXDJH��WKH�GHVLJQ�

PD\�EH�SUHVHQWHG�LQ�D�WKLUG�ODQJXDJH��VFKHPD�RU�YRFDEXODU\�VXFK�DV�,)&��

7KH�WHFKQLFDO�VROXWLRQV�PD\�KDYH�D�QHHG�IRU�D�GLFWLRQDU\��EXW�WKH�VRXUFH��PDLQWHQDQFH�DQG�

DSSURYDO�RI�VXFK�D�GLFWLRQDU\ LV�QRW�LQ�VFRSH��7KH�FRQWHQW�PD\�EH�LQ�VFRSH��DQG�HDFK�

WHFKQLFDO�VROXWLRQ�PD\�LQFOXGH�WKH�FRPPHQWV�LW�QHHGV��



3DJH�QR� $XWKRU
� E6, 5HJXODWRU\�5RRP

��� 7HUPV�DQG�GHILQLWLRQV

555 5HJXODWLRQV��5HTXLUHPHQWV�DQG�5HFRPPHQGDWLRQV��D�FROOHFWLYH�WHUP�IRU�WKH�RI�WKH�

GHPDQG�VLGH�IRU�WKH�IDFLOLWLHV�VHFWRU

,)& ,QGXVWU\�)RXQGDWLRQ�&ODVVHV��WKH�%XLOGLQJ60$57�VFKHPD�IRU�WKH�IDFLOLWLHV�VHFWRU

%&) %,0�&ROODERUDWLRQ�)RUPDW��WKH�%XLOGLQJ60$57 PHVVDJLQJ�VFKHPD�IRU�WKH�IDFLOLWLHV�

VHFWRU

&RQWULEXWLQJ�DXWKRUV

1DPH $IILOLDWLRQ (PDLO

1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,

$(&��

/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

'U�1LFKRODV�+XPHV ,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN



3DJH�QR� $XWKRU
� E6, 5HJXODWRU\�5RRP

� %XVLQHVV�FDVH�DQG�QHHG

7KHUH�LV�D�QHHG�WR�FRQVLGHU�WKH�FXUUHQW�DQG�SURSRVHG�LQWHURSHUDELOLW\�IRUPDWV�IRU�VXSSRUWLQJ�

5HJXODWRU\��5HTXLUHPHQWV DQG�5HFRPPHQGDWRU\��555��LQWHURSHUDELOLW\���

7KH�UROH�RI�WKLV�EXVLQHVV�FDVH�LV�WR�VXSSRUW�WKH�ZRUN�RI�EXLOGLQJ60$57 LQ�UHODWLRQ�WR�

*RYHUQPHQW�DQG�QHDU�*RYHUQPHQW�UHJXODWRU\�ERGLHV�LQ�REWDLQLQJ�WKHLU�VXSSRUW�DQG�

DSSURYDO�

7KH�EXVLQHVV�FDVH�DLPV�WR�H[SODLQ�WKH�EHQHILWV�DQG�SURFHGXUHV�SURSRVHG�E\�EXLOGLQJ60$57

LQ�RUGHU�WR�LPSURYH�UHJXODWRU\�SURFHVVHV��,I�VXFFHVVIXO��WKH�ILQGLQJV�RI�WKLV�UHSRUW�ZLOO�KHOS�

VWUHQJWKHQ�WKH�µ%,0¶�PDUNHW�DV�ZHOO DV KHOSLQJ�WR�HVWDEOLVK�D�PDUNHW�IRU�WKH�DXWKRULQJ��

FDSWXUH��HYDOXDWLRQ DQG�RWKHU�DVVRFLDWHG�WRROV��6XFK�D�PDUNHW�ZRXOG�IDFLOLWDWH�VSHFLILF�

QDWLRQDO�DQG�UHJLRQDO�H[SHFWDWLRQV�WKURXJK�WKH�XVH�RI�VXFK�JHQHULF�WRROV�

&XUUHQWO\��ZLWKLQ�%,0�SURFHVVHV��WKHUH�LV�D�JURZLQJ�SUREOHP�UHODWLQJ�WR�FRQIRUPLW\��

VSHFLILFDOO\�WKH�VWDQGDUGLVDWLRQ�RI�VFKHPDV��IRUPDWV� DQG�WKHLU�UHODWLRQVKLS�WR�,)&�3URMHFW�

PRGHOV��,Q�RUGHU�WR�UHVROYH�WKLV�D�IXOO�UHYLHZ�RI�FXUUHQW�SUDFWLFHV�LV�UHTXLUHG��LW�LV�LPSRUWDQW�WR�

LQYHVWLJDWH�RWKHU�LQGXVWULHV�RXWVLGH�RI�WKH�IDFLOLW\�FRQVWUXFWLRQ�GRPDLQ�DV�LW�LV�ZLGHO\�

DFNQRZOHGJHG�WKDW�WKHUH�DUH�VLJQLILFDQW�GHYHORSPHQWV�L�H��LQ�ILQDQFLDO�DQG�OHJDO�UHJXODWLRQ��LQ�

HQJLQHHULQJ�DQG�VHUYLFH�UHTXLUHPHQWV�

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��DQG�

/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

� 3URFHVVHV

��� $XWKRULQJ�DQG�VRXUFLQJ�FRQWHQW

7\SLFDOO\��UHJXODWRU\��UHTXLUHPHQW�DQG�UHFRPPHQGDWRU\��555��FRQWHQW�LV�DXWKRUHG�DQG�

SXEOLVKHG�RXWVLGH�RI�D�9'&��YLUWXDO�GHVLJQ�DQG�FRQVWUXFWLRQ��HQYLURQPHQW��7KHUH�LV�D�

FRQVLGHUDEOH�OHJDF\�RI�VXFK�GRFXPHQWV��/HJLVODWLRQ�DQG�VHFRQGDU\�GRFXPHQWV��DSSURYHG�

GRFXPHQWV��DPHQGPHQWV��VWDWXWRU\�LQVWUXPHQWV�HWF���DUH�W\SLFDOO\�UHYLVHG�LQ�D�F\FOH��,W�PD\�

WDNH�D�QXPEHU�RI�\HDUV�IRU�555�FRQWHQW�WR�EH�ZULWWHQ��FKHFNHG��DSSURYHG�DQG�SXEOLVKHG EXW�

WKH�ILQDO�YHUVLRQV�PD\�RQO\�EH�NQRZQ�SHUKDSV�VL[�PRQWKV�SULRU�WR�FRPLQJ�LQWR�HIIHFW��,Q�

FHUWDLQ�VLWXDWLRQV� QHZ�UHTXLUHPHQWV�PD\�EH�GHYHORSHG�HYHQ�PRUH�UDSLGO\�

��� 5HJXODWRU\�FRQWHQW

/HJLVODWLRQ�LV�RIWHQ�SUHSDUHG�LQ�FRPPLWWHH�DQG�RSHQ�IRUXPV��ZKHUH�LQLWLDO�VWUXFWXUH�RU�YLVLRQ�

PD\�EH�GLOXWHG�E\�WKH�SURFHVVHV�RI�GLVFXVVLRQ�DQG�FRPSURPLVH�UHVXOWLQJ�LQ�WKH�ORVV�RI�WKH�

RULJLQDO�LQWHQW�DQG�ORJLFDO�VWUXFWXUH��

0RVW�SULPDU\�OHJLVODWLRQ GHILQHV�WKH�µFHUWLI\LQJ¶�DXWKRULW\��WKH�SURFHVVHV�DQG�SURWRFROV�

LQYROYHG��DQG�WKH�SRLQWV�DW�ZKLFK�WKH�DXWKRULW\�FDQ�µDSSURYH¶�RU�µUHMHFW¶�SURSRVDOV��/HJLVODWLRQ�

LV�RIWHQ�GHOHJDWHG�GRZQ�WR�DOWHUQDWLYH�PHDQV�RI�µDSSURYDO¶�VRPH�RI�ZKLFK�PD\�LQYRNH�

WHFKQLFDO�DQDO\VLV�RU�µGHHPHG�WR�VDWLVI\¶�VROXWLRQV��

��� 5HTXLUHPHQW�FRQWHQW

555�RIWHQ�GHYHORS�SURJUHVVLYHO\�RYHU�WLPH�ZLWK�PDQ\�HYROYLQJ�LWHUDWLRQV��VRPHWLPHV�WKHVH�

UHODWH�WR�WKH�IXQFWLRQ�RI�WKH�EXLOGLQJ�RU�WKH�W\SH�RI�LQIUDVWUXFWXUH��

2I�FRXUVH��555�FDQ�EH�HQWLUHO\�QRYHO�DQG�QHZ�WR�WKH�LQGXVWU\��7KH�FUHDWLRQ�DQG�VXEVHTXHQW�

FKDQJHV�WR�555�LV�RIWHQ�GXH�WR�D�QHZ�XQGHUVWDQGLQJ�RI�WKH�WRSLF��WR�LQFUHDVHG�LQGXVWU\�

H[SHULHQFH��WR�HYHQWV�WKDW�LPSDFW�WKH�LQGXVWU\�RU�LPSURYHPHQWV�LQ�WHFKQRORJ\�RU�SURGXFWV��

&KDQJHV�PD\�HYHQ�EH�UHOHDVHG�LQ�WLPH�WR�FRUUHVSRQG�ZLWK�WKH�FDOHQGDU��LQGXVWU\�

SXEOLFDWLRQV�RU�WR�SUH�HPSW�FHUWDLQ�FLUFXPVWDQFHV�RU�WR�FRUUHFW�µORRSKROHV¶�



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

6RPH�UHTXLUHPHQWV�PD\�EH�IRFXVVHG�RQ�RSHUDWLRQDO�RXWFRPHV�UDWKHU�WKDQ�FRQVWUDLQLQJ�WKH�

IDFLOLW\�VROXWLRQ�LWVHOI��

555�FDQ�RIWHQ�EH�YLHZHG�DV�µRSHQ¶�RU�µFORVHG¶��2SHQ�555�DOORZ�WKH�DSSOLFDQW�WR�FKRRVH�

KRZ�WKH�555�LV�PHW��WKH�HPSKDVLV�EHLQJ�WKDW�WKH�FODXVH�LV�PHW E\�D�VSHFLILF�SHUIRUPDQFH��

&ORVHG�555�SUHVFULEHV KRZ�WKH�555�VKRXOG�EH�PHW��WKLV�DSSURDFK�DOORZV�OLWWOH�RU�QR�

YDULDWLRQ�DV�WR�KRZ�WKH�FODXVH�LV�PHW��

,Q�WKH�8.�FRQVWUXFWLRQ�LQGXVWU\�WKHUH�LV�D�GLVWLQFW�HPSKDVLV�RQ�WKH�SHUIRUPDQFH�DQG�

µRXWFRPHV¶�RI�WKH�EXLOGLQJ�UDWKHU�WKDQ�SUHVFULSWLRQV�GLFWDWLQJ�KRZ�WKH�EXLOGLQJ�VKRXOG�EH�

FRQVWUXFWHG�RU�KRZ�WKH�555�DUH�WR�EH�PHW��,Q������D�QHZ�3DUW�/�$SSURYHG�'RFXPHQW�

µ&RQVHUYDWLRQ�RI�+HDW�DQG�3RZHU¶�ZDV�LQWURGXFHG�ZKLFK�SODFHG�D�VWURQJHU�HPSKDVLV�RQ�WKH�

PLQLPXP�UHTXLUHPHQW�RI�WKH�IDEULF�RI�WKH�EXLOGLQJ�L�H��ZDOOV��IORRUV��URRIV�DQG�ZLQGRZV��7KLV�

FRXOG�KDYH�EHHQ�LQ�UHVSRQVH�WR�DQ�µRYHUDOO¶�SHUIRUPDQFH�UDWLQJ�EHLQJ�DIIHFWHG�E\�WKH�µRYHU�

SHUIRUPDQFH¶�RI�RWKHU�EXLOGLQJ�HOHPHQWV�H�J��D�KLJKO\�HIILFLHQW�ERLOHU�LQ�D�SRRUO\�LQVXODWHG�

KRXVH�

:KHUH�UHTXLUHPHQWV�DUH�SURYLGHG�E\�WKH�FOLHQW�RU�JHQHUDWHG�E\�WKH�GHVLJQ�SURFHVV�LWVHOI��LW�

PD\�EH�SRVVLEOH�WR�µQHJRWLDWH¶�RU�µEDODQFH¶�WKH�VDWLVIDFWLRQ�RI�UHTXLUHPHQWV��555�FDQ�RIWHQ�

EH�PHW�DFFRUGLQJ�WR�D�µJUDGH¶�EDVHG�V\VWHP��,Q�VRPH�VFHQDULRV��VXFK�DV�/(('�DQG�

%5(($0�HQYLURQPHQWDO�DVVHVVPHQWV��D�SRLQW�EDVHG�V\VWHP�LV�XVHG�WR�DWWDLQ�µDSSURYDO¶��

6XFK�VFKHPHV�KDYH�PLQLPXP�SDVV�UDWHV�IRU�HDFK�WRSLF��7RSLFV�DUH�DOVR�µZHLJKWHG¶�DQG�D�

JUDGH�EDVHG�RQ�WKH�FXPXODWLYH�WRWDO�GHWHUPLQHV�WKH�UHVXOW��VXFK�DV�D�SODWLQXP��JROG��VLOYHU�RU�

EURQ]H�DZDUG���

��� 5HFRPPHQGDWRU\�FRQWHQW

5HFRPPHQGDWLRQV�PD\�EH�IRXQG�LQ�UHSRUWV��FDVH�VWXGLHV�DQG�DVVHVVPHQWV�RI�SDVW�SURMHFWV�

RU�PD\�EH�IRXQG�LQ�VWDWLVWLFDO�DQG�UHVHDUFK�ILQGLQJV�

7KH�FRQWHQW�PD\�EH�VXJJHVWLYH��RIIHULQJ�GLIIHUHQW�SULRULWLHV�RU�SUHIHUHQFHV�IRU�DOWHUQDWLYH�

VROXWLRQV�RU�IRU�UHTXLUHPHQWV��,Q�VRPH�FDVHV��WKH�OLQN�EHWZHHQ�FRQGLWLRQV��KLJK�ULVH��

FRQFUHWH�SDQHO�FRQVWUXFWLRQ��DQG�ULVNV�DQG�SUHFDXWLRQV��IDOOV�DQG�VDIHW\�HTXLSPHQW��PD\�EH�

VSHFXODWLYH��SUREDELOLVWLF�RU�WHQWDWLYH�

5HFRPPHQGDWLRQV�PD\�DOVR�EH�IRXQG�LQ�µWHFKQLFDO�JXLGDQFH¶��6XFK�GRFXPHQWV�DLP�WR�

H[SODLQ�WKH�555��RIWHQ�XVLQJ�µUHDO�ZRUOG¶�H[SHULHQFH��EHIRUH�GHPRQVWUDWLQJ�KRZ�WKH�555�

FDQ�EH�VXFFHVVIXOO\�PHW��DQG�KD]DUGV�RU�SLWIDOOV�DYRLGHG�



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

��� 3XEOLFDWLRQ

7KH�PDMRULW\�RI�555�FRQWHQW�LV�SXEOLVKHG�IRUPDOO\�DV�GRFXPHQWV��6RPH�FRQWHQW�PD\�KDYH�

OHJDO�VWDWXV�IURP�D�FHUWDLQ�GDWH�RU�PD\�EH�ZLWKGUDZQ�DW�D�FHUWDLQ�GDWH��+RZHYHU��PRVW�

FRQWHQW�UHPDLQV�VLJQLILFDQW�DQG�YDOLG�IRU�GHFLVLRQV�PDGH�DW�WKH�WLPH��+HQFH�WKH�WLPH�

VWDPSLQJ�RI�ERWK�WKH�GRFXPHQW�DQG�WKH�WDUJHW�EXLOGLQJ�PRGHO�PD\�EH�FULWLFDO�

7KLV�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�DV�WKH�555�PD\�FKDQJH�GXULQJ�WKH�

DSSURYDO�RU�FRQVWUXFWLRQ�SKDVH�DQG�EHIRUH�WKH�SURMHFW�LV�HYHQ�FRPSOHWHG�

��� 'LVVHPLQDWLRQ�DQG�FKDUDFWHULVDWLRQ

555�FRQWHQW�PD\�EH�ILOWHUHG��DPSOLILHG�RU�SUHVHQWHG�LQ�DOWHUQDWLYH�IRUPDWV�DQG�PHGLD��$�

VWUXFWXUHG�ZHE�SDJH�PD\�VHUYH�WR�JXLGH�DQG�HGXFDWH��$Q�DXWRPDWHG�RU�DWWHQGHG�WHOHSKRQH�

KRWOLQH�PD\�JXLGH�WKH�FDOOHU�WKURXJK�DVSHFWV��

1HZ�555�FRQWHQW�PD\�EH�FRPSDUHG�DJDLQVW�ROG�YHUVLRQV�RU�DJDLQVW�RWKHU�FRQWHQW�IRU�

FKDQJHV��FRQIOLFWV�RU�GXSOLFDWLRQV��7KLV�DVVHVVPHQW�PD\�EH�RI�JUHDW�FRPPHUFLDO�LPSRUWDQFH��

LI�D�VFKHPH�EHFRPHV�LQYDOLG��RU�YDOLG��DW�D�WUDQVLWLRQ��

��� $VVHVVPHQW

0RVW�555�FRQWHQW�LV�XVHG�WR�DVVHVV�SURSRVDOV��LQ�SURFHVV� RU�DV�EXLOW�IDFLOLWLHV���3URSRVHUV�

PD\�EH�LQWHUHVWHG�LQ�DOO�LVVXHV�GHWHFWHG��:KHUH�KXPDQ�HQJDJHPHQW�LV�UHTXLUHG�LW�LV�HDV\�IRU�

DVVHVVRUV�WR�IRFXV�RQ�QHZ�RU�UHFXUULQJ�LVVXHV�DQG�
PLVV
�PRUH�REVFXUH LVVXHV��$VVHVVRUV�

ZLWK�D�GXW\�WR�LQVSHFW�PD\�EH�LQWHUHVWHG�LQ�RQO\�WKH�H[LVWHQFH�RI�DQ\�RQH�IDLOXUH��RU�LQ�WKH�WRS�

�UDQNHG��LVVXHV��+RZHYHU� VXFK�KXPDQ�HQJDJHPHQW�LV�FUXFLDO�IRU�MXGJHPHQWV�WR�EH�PDGH��,Q�

VRPH�FDVHV��555�FRQWHQW�LV�LQWHUSUHWHG�DV�KLJKHU�OHYHO�FKHFNOLVWV��ZKLFK�JXLGH�DVVHVVRUV�WR�

PDQXDO� GHWDLOHG�SURFHGXUHV�IRU�LQGLYLGXDO�UHTXLUHPHQWV���

��� ,QFRUSRUDWLRQ

555�FRQWHQW�PD\�EH�XVHG�WR�LQIOXHQFH�D�GHFLVLRQ��$V�VXFK�WKH�555�FRQWHQW�FDQ�EH�

LQWHUSUHWHG�WR�VXSSRUW�RU�HIIHFW�GHVLJQ�GHFLVLRQ�PDNLQJ�SDUDPHWULF�WRROV�ZLWKLQ�WKH�

GHVLJQ�HQJLQHHULQJ�HQYLURQPHQW��7KLV�PD\�EH�DV�VLPSOH�DV�D�FLUFOH�VKRZQ�ZLWKLQ�D�GHVLJQ��



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

OLPLWLQJ�WKH�ORFDWLRQ�RI�GHVNV��RU�LW�PD\�EH�XVHG�WR�JHQHUDWH�VROXWLRQV�RU�HOLPLQDWH�LQYDOLG�

VKDSHV��IRUPV� RU�FRQILJXUDWLRQV��

7KHVH�WRROV�FDQ�HYHQ�EH�XVHG�WR�SURJUHVV�DQG�HYROYH�WKH�GHVLJQ�SURFHVV�UHVXOWLQJ�LQ�DQ�

LPSURYHG�GHVLJQ�H�J��WKDQNV�WR�D�PRUH�HIILFLHQW�GHVLJQ��LPSURYHG�VXVWDLQDELOLW\ HWF�

��� 5HVSRQVH

7KH�UHVSRQVH�WR�WKH�RXWFRPHV�RI�DVVHVVPHQW�PD\�EH�WKURXJK�D�FRPELQDWLRQ�RI�IRUPDO�

QRWLILFDWLRQV��LQIRUPDO�DGYLFH��RU�FKDQJHV�WR�WKH�VWDWXV�RI�D�SURSRVDO�

7KH�UHVSRQVH�PD\�GHWDLO�RQH��PDQ\�RU�DOO�SRLQWV�RI�IDLOXUH�RU�FRQFHUQ��7KH�UHVSRQVH�PD\�EH�

LOOXVWUDWHG�ZLWK�WKH�FXUUHQW�SRLQWV�RI�ZHDNQHVV�LQ�WKH�SURSRVDO��RU�ZLWK�UHFRPPHQGDWLRQV�IRU�

LPSURYHPHQW��,W�LV�FRPPRQ�IRU�VXFK�UHFRPPHQGDWLRQV�RU�UHIXVDOV�WR�EH�EDFNHG�XS�ZLWK�

UHIHUHQFHV�WR�WKH�555�FRQWHQW�GRFXPHQW��VHFWLRQ��SDUDJUDSK�RU�SKUDVLQJ�

8QIRUWXQDWHO\��WKH�V\VWHPV�ZLWKLQ�ZKLFK�ZH�ZRUN�RIWHQ�IRFXV�RQ�ZKHUH�WKH�GHVLJQ�KDV�IDLOHG��

PLVVLQJ�ZKHUH�WKH�VFKHPH�KDV�H[FHOOHG�RU�VXUSDVVHG�WKH�555��7KLV�W\SH�RI�DVVHVVPHQW�

KDV�WKH�SRWHQWLDO�WR�SHUSHWXDWH�D�µWLFN�ER[¶�RU�µPLQLPXP�VWDQGDUGV¶�FXOWXUH��,W�KDV�EHHQ�

VXJJHVWHG�WKDW�WRROV�ZKLFK�DOOHYLDWH�WKH�SUHVVXUH�RQ�DSSOLFDQWV�WR�PHHW�VXFK�µPLQLPXP�

VWDQGDUGV¶�ZRXOG�DOORZ�DSSOLFDQWV�WR�IRFXV�RQ�LPSURYLQJ�WKHLU�GHVLJQ�DQG�WKHUHE\�WKH�EXLOW�

HQYLURQPHQW�

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��DQG�

/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

�D &ULWHULD

7KH�LQWHQWLRQ�RI�WKLV�UHYLHZ�LV�FRQVLGHU�VHYHUDO�GLIIHUHQW�555�FDQGLGDWHV�IRU�WKH�SXUSRVHV�VR�

DV�WR�PDNH UHFRPPHQGDWLRQV�WKDW�DUH�MXVWLILHG�DQG�EDVHG�RQ�D�IDLU�DQG�RSHQ�PHWKRGRORJ\��

7R�HQDEOH�FRPSDULVRQ HDFK�FDQGLGDWH�WHFKQRORJ\�LV�GHVFULEHG�XVLQJ�D�FRQVLVWHQW DSSURDFK�

VR�WKDW�LW�FDQ�EH�DVVHVVHG�VWUDWHJLFDOO\��FRPPHUFLDOO\�DQG�WHFKQLFDOO\��(DFK�DVVHVVPHQW�LV�

UHYLHZHG�DV�IROORZV�

�� ,QWURGXFWLRQ
�� 1DPHV�DQG�V\QRQ\PV
�� 'HVFULSWLRQ
�� 6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��
�� &RQWURO��RZQHUVKLS��DYDLODELOLW\
�� $JH��DQG�VWDELOLW\
�� 6XLWDELOLW\�IRU�PXOWLSOH�SXUSRVHV�
�� $XWKRULQJ
�� &RPSXWHU�DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ
��� $QDO\VLV�DQG�FRGH�FRPSDULVRQV



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

��� )LOWHULQJ�DQG�VWUXFWXUHG�GLDORJXHV
��� &RQWUROOLQJ�SDUDPHWULF�REMHFWV

�D���,QWURGXFWLRQ

7KH�LQWURGXFWLRQ�FRYHUV�WKH�QDPH�RI�WKH�FDQGLGDWH�DQG�DQ\�V\QRQ\PV��DORQJ�ZLWK�D�

GHVFULSWLRQ�RI�WKH�IRUPDW�LQ�JHQHUDO�WHUPV��

�D���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��

7KH�VWDUWHJLF�DVVHVVPPHQW�RI�WKH�IRUPDW�VKRXOG�GRFXPHQW�WKH�FRQWURO�RI�WKH�FDQGLGDWH�

LQ�WHUPV�RI�LWV�RZQHUVKLS��OLFHQFLQJ�DQG�DYDLODELOLW\��&DQGLGDWHV�RI�WKH�PRVW�UHOHYDQFH�ZLOO

IDOO�EURDGO\�LQWR�WKH�¶RSHQ¶�SKLORVSK\�HVSRXVHG�E\�EXLOGLQJ60$57��

7KH�DVVHVVPHQW�PD\�DOVR�FRQVLGHU�WKH�DJH�DQG�UHODWLYH�VWDELOLW\�RI�WKH�IRUPDW��,W�FDQ�DOVR�

FRQVLGHU�LWV�FDSDELOLW\�WR�DGGUHVV�WKH�PXOWLSOH�XVH�FDVHV�GLVFXVVHG�LQ�FKDSWHU���LQFOXGLQJ�

$XWKRULQJ
&RPSXWHU�DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ
$QDO\VLV�DQG�FRGH�FRPSDULVRQV
)LOWHULQJ�DQG�VWUXFWXUHG�GLDORJXHV
&RQWUROOLQJ�SDUDPHWULF�REMHFWV

�D���&RPPHUFLDO�EDVH

7KH�DVVHVPVHQW�RI�WKH�FRPPHUFLDO�EDVH�PD\�FRQVLGHU�WKH�DYDLODELOLW\��VLQJXODU��
PXOWLSOH��RI�WRROV�WKDW�VXSSRUW�WKH�FDQGLGDWH�DQG�WKHLU�FRVWV�DQG�OLFHQVLQJ�PRGHOV��
7KLV�PD\�LQFOXGH�WKH�VWDELOLW\��PDWXULW\�RI�WKH�DYDLODEOH�DXWKRULQJ�DQG�FDSWXUH�WRROV��
DVVHVVPHQW�DQG�H[HFXWLRQ�HQJLQHV��DQG�WKH�VFDODELOLW\�RI�WKH�VROXWLRQ�LQ�FUHDWLQJ�D�
PDUNHW�SODFH�IRU�555�DSSOLFDWLRQV�

�D���7HFKQLFDO�EDVH

7KH�WHFKQFLDO�DVVHVVPHQW�PD\�H[DPLQH�WKH�FULWLFDO�IHDWXUHV�DQG�RSSRUWXQLWLHV�RIIHUHG�E\�D�

FDQGLGDWH�
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R ([SUHVVLYLW\�DQG�JHQHUDOLW\
:KDW�555�FRQWHQW�FDQ�EH�H[SUHVVHG
$ELOLW\�WR�KDQGOH�HDV\�DQG�WHFKQLFDO�UHTXLUHPHQWV�WKURXJK�WR�KDUG�DQG�
PDQDJHPHQW�UHTXLUHPHQWV��
7DUJHW��SURMHFW��PRGHO�VFKHPDV�DQG�IRUPDWV
3HUIRUPDQFH� PHDVXUHG� DJDLQVW� DQ� LQGHSHQGHQW� 555� SHUIRUPDQFH�
EHQFKPDUN�DQG�VXSSRUW�IRU�KHXULVWLFV�DQG�RSWLPLVDWLRQ�
$ELOLW\�WR�ZRUN�ZLWK�H[WHUQDO�GLFWLRQDULHV
2SHQQHVV��LQWHURSHUDELOLW\�DQG�FRQYHUWDEOLW\

R $FFHSWDELOLW\�DQG�SURYHQDQFH
/LQNDJHV�EDFN�WR��UHTXLUHPHQWV��VRXUFH
/LQNDJHV�IRUZDUG�WR��SURMHFW��PRGHO
'HSWK�RI�UHVXOWV�WKDW�FDQ�EH�UHSRUWHG

R $XWKRULQJ�FDSWXUH�WRROV��VLQJXODU��PXOWLSOH�

$VVHVVPHQW�HQJLQHV��VRIWZDUH�DQG�WRRONLWV�IRU��VLQJXODU��PXOWLSOH�

6FDOHDELOLW\�DQG�UROH�LQ�FUHDWLQJ�D�PDUNHW�SODFH�IRU�555�DSSOLFDWLRQV�

R 7HFKQLFDO ([SUHVVLYLW\�DQG�JHQHUDOLW\

:KDW�555�FRQWHQW�FDQ�EH�H[SUHVVHG

$ELOLW\�WR�KDQGOH�HDV\�DQG�WHFKQLFDO�UHTXLUHPHQWV�WKURXJK�WR KDUG�DQG�
PDQDJHPHQW�UHTXLUHPHQWV�

7DUJHW��SURMHFW��PRGHO�VFKHPDV�DQG�IRUPDWV

3HUIRUPDQFH�PHDVXUHG�DJDLQVW�DQ�LQGHSHQGHQW�555�SHUIRUPDQFH�
EHQFKPDUN�DQG�VXSSRUW�IRU�KHXULVWLFV�DQG�RSWLPLVDWLRQ�

$ELOLW\�WR�ZRUN�ZLWK�H[WHUQDO�GLFWLRQDULHV

2SHQQHVV��LQWHURSHUDELOLW\�DQG�FRQYHUWDEOLW\�

R $FFHSWDELOLW\�DQG�SURYHQDQFH

/LQNDJHV�EDFN�WR��UHTXLUHPHQWV��VRXUFH

/LQNDJHV�IRUZDUG�WR��SURMHFW��PRGHO

'HSWK�RI�UHVXOWV�WKDW�FDQ�EH�UHSRUWHG�

R 'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV

R %DFNJURXQG�UHIHUHQFHV�DQG�SXEOLFDWLRQV��DXWKRUV�DQG�FRQWDFWV�IRU�IXUWKHU�
GLVFXVVLRQV
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$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��DQG�

/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN

�E 7KH�WHVW�FDVH

�E�� 7HVW�([DPSOH�RI�555

)RU�WKH�SXUSRVHV�RI�FRQVLVWHQF\�DQG�WR�GHPRQVWUDWH�WKH�FKDUDFWHULVWLFV�RI�HDFK�555�

FDQGLGDWH�D�VHFWLRQ RI�WKH�.RUHDQ�%XLOGLQJ�&RGH�KDV�EHHQ�FKRVHQ��7KH�H[DPSOH�KDV�EHHQ�

SURYLGHG�E\�WKH�EXLOGLQJ6PDUW�.RUHDQ�&KDSWHU�>-/.@�DQG�LV�IHOW�WR�EH�VXIILFLHQWO\�

UHSUHVHQWDWLYH�RI�WKH�QDWXUH�RI�WKDW�GRFXPHQW�DQG�UHJXODWRU\�FRQWHQW�LQ�JHQHUDO��

)XUWKHUPRUH��WKH�SXUSRVHV�RI�WKH�FRGH�DUH�VLPLODU�WR�WKRVH�IRXQG�LQ�RWKHU�FRXQWULHV�DQG�

UHSUHVHQW�D�FRPPRQ�IXQFWLRQ�RI�PDQ\�EXLOGLQJV��YHUWLFDO�FLUFXODWLRQ��,W�KDV�D�QXPEHU�RI�

IHDWXUHV�RI�LQWHUHVW��

ͻ 6RPH�JHRPHWULF�PHDVXUHPHQW
ͻ D�VHSDUDWH�SHUPLW�IURP�WKH�0/,7��0LQLVWU\�RI�/DQG��,QIUDVWUXFWXUH�DQG�7UDQVSRUW�
ͻ H[FHSWLRQV�ZKLFK�SURYLGH�DQ�DOWHUQDWLYH�PHDQV�RI�PHHWLQJ�WKH�FRGH
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ͻ SRWHQWLDO�IRU�DPELJXLW\�WKURXJK�FRQWHQWLRXV�WHUPV�VXFK�DV�´OLYLQJ�URRP´�

�E�� ([DPSOH�RSHQ�WH[W�ILOH

7KH�FODXVH�ZDV�RULJLQDOO\ SURYLGHG�E\�-/.�IRU�WKH�SXUSRVHV�RI�UHYLHZLQJ�DSSURDFKHV� $V�D�

EHQFKPDUN�WKH�IROORZLQJ�WH[W�LV�XVHG�DV�LW�LV�EHOLHYHG�WR�EH DQ�DFFXUDWH�DQG�FRPSOHWH�

WUDQVODWLRQ�RI�WKH�RULJLQDO�.RUHDQ�GRFXPHQW��$UWLFOH����&ODXVH����

.RUHDQ�%XLOGLQJ�$FW�����

2Q�HDFK�IORRU�RI�D�EXLOGLQJ��GLUHFW�VWDLUV�OHDGLQJ�WR�WKH�VKHOWHU�IORRU�RU�
WKH�JURXQG�RWKHU�WKDQ� WKH�VKHOWHU� IORRU�VKDOO�EH� LQVWDOOHG� LQ WKH�ZD\�
WKDW�WKH�ZDONHU�GLVWDQFH�IURP�HDFK�SDUW�RI�WKH�OLYLQJ�URRP�WR�WKH�VWDLUV�
LV�QRW�PRUH�WKDQ����PHWHUV��3URYLGHG��WKDW�LQ�WKH�FDVHV�RI�D�EXLOGLQJ�
RI�ZKLFK� WKH�PDLQ�VWUXFWXUDO�SDUW� LV�PDGH�RI�D� ILUHSURRI�VWUXFWXUH�RU�
QRQ�FRPEXVWLEOH�PDWHULDOV��WKH�ZDONLQJ�GLVWDQFH�RI�QRW�PRUH�WKDQ����
PHWHUV�PD\�EH�HVWDEOLVKHG��DQG�LQ�FDVHV�RI�D�IDFWRU\�SUHVFULEHG�E\�
2UGLQDQFH�RI�WKH�0LQLVWU\�RI�/DQG��,QIUDVWUXFWXUH�DQG�7UDQVSRUW��ZKLFK�
LV�HTXLSSHG�ZLWK�DXWRPDWLF� ILUH�H[WLQJXLVKHUV��VXFK�DV�VSULQNOHUV�� LQ�
DQ� DXWRPDWHG�SURGXFWLRQ� IDFLOLW\�� WKH�ZDONLQJ� GLVWDQFH� RI� QRW�PRUH�
WKDQ����PHWHUV�PD\�EH�HVWDEOLVKHG�

+RZHYHU��WKH�IROORZLQJ�WH[W�ZDV�ODWHU�SURYLGHG�DV�EHLQJ�D�PRUH�DFFXUDWH�DQG�FRPSOHWH�

WUDQVODWLRQ�RI�WKH�RULJLQDO�.RUHDQ�GRFXPHQW��$UWLFOH����&ODXVH�����7KLV�WH[W�ZDV�QRW�XVHG�LQ�

WKH�WULDOV��

2Q�HDFK�IORRU�RI�D�EXLOGLQJ��GLUHFW�VWDLUV�OHDGLQJ�WR�WKH�VKHOWHU�IORRU�RU�WKH�JURXQG�

�LQFOXGLQJ�VORSH�ZD\V��KHUHLQDIWHU�WKH�VDPH�VKDOO�DSSO\��RWKHU�WKDQ�WKH�VKHOWHU�

IORRU��UHIHUULQJ�WR�D�IORRU�KDYLQJ�D�GRRUZD\�OHDGLQJ�GLUHFWO\�WR�WKH�JURXQG�DQG�

WKH� VKHOWHU� VDIHW\� ]RQH� RI� D� VN\VFUDSHU� XQGHU� SDUDJUDSKV� ���� DQG� �����

KHUHLQDIWHU�WKH�VDPH�VKDOO�DSSO\��VKDOO�EH�LQVWDOOHG�LQ�WKH�ZD\�WKDW�WKH�ZDONLQJ�

GLVWDQFH� IURP�HDFK�SDUW�RI� WKH� OLYLQJ� URRP� WR� WKH�VWDLUV� �UHIHUULQJ� WR� WKH�VWDLU�

QHDUHVW�WR�WKH�OLYLQJ�URRP���LV�QRW�PRUH�WKDQ����PHWHUV��3URYLGHG��7KDW�LQ�FDVHV�

RI� D� EXLOGLQJ� RI� ZKLFK� PDLQ� VWUXFWXUDO� SDUW� �H[FOXGLQJ� D� SHUIRUPDQFH� KDOO��

DVVHPEO\� KDOO�� DXGLWRULXP� DQG� H[KLELWLRQ� KDOO� ZKLFK� DUH� LQVWDOOHG� RQ�

XQGHUJURXQG�IORRUV�DQG�ZKLFK�KDYH�D�WRWDO�IORRU�DUHD�RI�QRW�OHVV�WKDQ�����VTXDUH�

PHWHUV�� LV� PDGH� RI� D� ILUHSURRI� VWUXFWXUH� RU� QRQ�FRPEXVWLEOH� PDWHULDOV�� WKH�
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ZDONLQJ�GLVWDQFH�RI�QRW�PRUH�WKDQ����PHWHUV��LQ�FDVHV�RI�PXOWL�XQLW�GZHOOLQJV�

KLJKHU�WKDQ����VWRUH\V��QRW�PRUH�WKDQ����PHWHUV��LV�SHUPLWWHG� DQG�LQ�FDVHV�RI�

D� IDFWRU\�SUHVFULEHG�E\�2UGLQDQFH�RI� WKH�0LQLVWU\�RI�/DQG�� ,QIUDVWUXFWXUH�DQG�

7UDQVSRUW��ZKLFK�LV�HTXLSSHG�ZLWK�DXWRPDWLF�ILUH�VXSSUHVVLRQ�V\VWHPV�VXFK�DV�

VSULQNOHUV��LQ�DQ�DXWRPDWHG�SURGXFWLRQ�IDFLOLW\��WKH�ZDONLQJ�GLVWDQFH�RI�QRW�PRUH�

WKDQ����PHWHUV��LQ�FDVHV�RI�XQPDQQHG�IDFWRULHV������PHWHUV��LV�SHUPLWWHG�

)RU�WKH�SXUSRVHV�RI�FODULW\��WKH�WHUP�¶OLYLQJ�URRP¶�UHIHUV�WR�WKH�FRPPRQ�WHUPLQRORJ\�RI�

¶KDELWDEOH�VSDFH¶��)XUWKHU�GHWDLOV�RQ�³PDLQ�VWUXFWXUDO�SDUWV´�DUH�H[SODLQHG�LQ�WKH�.RUHDQ�

%XLOGLQJ�$FWV�IXOO�GRFXPHQW�

7KH�WHUP�³OLYLQJ�URRP´�PHDQV�D�URRP�RI�D�EXLOGLQJ�XVHG�IRU�GZHOOLQJ��
EXVLQHVV��ZRUNLQJ��PHHWLQJ��UHFUHDWLRQ�DQG�RWKHU�VLPLODU�SXUSRVHV�

7KH�WHUP�³PDLQ�VWUXFWXUDO�SDUWV´�PHDQV�EHDULQJ�ZDOOV��SLOODUV��IORRUV��
EHDPV��URRI�IUDPHZRUNV�DQG PDLQ�VWDLUZD\V��3URYLGHG��WKDW�VWXGV��WKH�
ORZHVW� IORRU��VPDOO�EHDPV��VXQVKDGHV��RXWGRRU�VWDLUZD\V�DQG�RWKHU�
VLPLODU� SDUWV� QRW� HVVHQWLDO� WR� WKH� VWUXFWXUH� RI� D� EXLOGLQJ� VKDOO� EH�
H[FOXGHG�WKHUHIURP�

�E�� &RPPHQWDU\

$Q�LVVXH�ZLWK�µYHUERVH¶�555�UHODWHV�WR�WKH�ZRUGLQJ�DQG�WKH�VHPDQWLFV��,Q�WKLV�FDVH�WKH�LVVXH�

UHODWHV�WR�WKH�µIRFXV¶�DQG�LQWHQW�RI�WKH�WH[W�L�H��ZKDW�LV�EHLQJ�UHJXODWHG"�,Q�WKH�H[DPSOH�DERYH�

WKHUH�DUH�VHYHUDO�NH\�HOHPHQWV��VWDLUV��VKHOWHU��KDELWDEOH�URRPV�DQG�WUDYHO�GLVWDQFHV�

,W�FRXOG�EH�DUJXHG�WKDW�DOO�HOHPHQWV�DUH�UHTXLUHG�LQ�RUGHU�WR�WHVW�DQG�WKHUHIRUH�VDWLVI\�WKH�

555��EXW�KRZ�FDQ�WKLV�FRGH�EH�SURFHVVHG�LI�VRPH�RI�WKH�HOHPHQWV�GR�QRW�H[LVW"�6KRXOG�WKH�

VFKHPH�IDLO�LI�WKHUH�LV�QR�µOLYLQJ�URRP¶��KDELWDEOH�VSDFH"�

,W�FDQ�EH�H[SHFWHG�WKDW�D�SURSRVDO DV�D�ZKROH��WKH�SURMHFW�RU�IDFLOLW\��LV�OLDEOH�WR�EH�IDLOHG��EXW�

PRUH�VSHFLILFDOO\��LV�LW�WKH�¶VWDLU¶��WKH�¶VWDLUZD\¶�RU�PRVW�SUDFWLFDOO\��WKH�¶OLYLQJ�URRP¶�WKDW�LV�

EHLQJ�UHJXODWHG"�3XW�VLPSO\��WKH�DEVHQFH�RI�D�VWDLU�FRXOG�VWLOO�OHDYH�WKH�EXLOGLQJ�LQ�YLRODWLRQ��

ZKHUH�DV�WKH�DEVHQFH�RI�D�¶OLYLQJ�URRP¶�ZRXOG�QRW��6R�FRQWUDU\�WR�WKH�GUDIWLQJ��LW�PD\�EH�WKDW�

LW�LV�D�UHJXODWLRQ�RI�¶OLYLQJ�URRPV¶�WKDW�WKH\�VKRXOG�KDYH�D�PHDQV�RI�HVFDSH�

$�VHFRQG�LVVXH�PD\�EH�WKH�FODULILFDWLRQ�RU�FRQILUPDWLRQ�RI�WKH�GHILQLWLRQ�RI 
OLYLQJ�URRP
��DV�LW�

SUREDEO\�GRHV�QRW�PHDQ�WKH�
OLYLQJ�URRP
�DV�LQ�WKH�ORXQJH�RI�D�UHVLGHQWLDO�GZHOOLQJ��EXW�UDWKHU�
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DQ��RFFXSLHG�VSDFH��RU�³KDELWDEOH�VSDFH´��)RU�WKH�FXUUHQW�H[HUFLVH�LW�PD\�EH�WDNHQ�DV�WKH�

IDFWRU\�VSDFH���DQG�QRW�VWDLUZD\V���

�E�� 6DPSOH ,)&�ILOH

$�VLPSOH�WZR�VWRUH\�IDFWRU\�EXLOGLQJ�ZLWK�D�VWDLUFDVH�KDV�EHHQ�SURYLGHG�LQ�,)&��,)&;0/�DQG�

5')�2:/�IRUPDWV��,W�ZDV DOVR�SURYLGHG�DV�D�&2%LH�ILOH�

)LJXUH����(QWLWLHV�VXFK�DV�6SDFHV�ZLOO�EH�FDWHJRULVHG�DQG�DGGLWLRQDO�DWWULEXWHV�DGGHG�DV�

UHTXLUHG��

7ZR�YDULDQWV�DUH�SURYLGHG��RQH�RI�ZKLFK�LV�LQWHQGHG�WR�SDVV�DQG�RQH�LV�LQWHQGHG�WR�IDLO��7KH�

PRGHO�UHIHUUHG�WR�DV�.5�)DFWRU\�9���� LV�H[SHFWHG�WR�IDLO GXH�WR�LQDGHTXDWH�WUDYHO�

GLVWDQFHV��.5�)DFWRU\�9���� LV�H[SHFWHG�WR�SDVV��

)LJXUH����.5�)DFWRU\�9�����LV�H[SHFWHG�WR�SDVV�WKH�FKRVHQ�UHJXODWLRQ��,Q�WKH�.5�)DFWRU\�

9�����WKH�ORQJHVW�HVFDSH�GLVWDQFH�KDV�EHHQ�HVWLPDWHG�DV�������P�
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)LJXUH����.5�)DFWRU\�9�����LV�H[SHFWHG�WR�IDLO��

,Q�WKH�.5�)DFWRU\�9�����WKH�ORQJHVW�HVFDSH�GLVWDQFH�KDV�EHHQ�HVWLPDWHG�DV�������P

�E�� 5HYLVLRQV�WR�WKH�EDVH�PRGHO

7KH�H[DPSOH�PRGHOV�ZHUH GHYHORSHG�IXUWKHU�LQ�UHVSRQVH�WR�TXHULHV�DQG�FRUUHFWLRQV�

GHWHFWHG�E\�WKH�FRQWULEXWRUV��7KHVH�ZHUH�QDPHG�.5�)DFWRU\�9�����5HY� DQG�.5�)DFWRU\�

9�����5HY���

5HYLVLRQ���DGGHG�DSSUR[LPDWH�(VFDSH'LVWDQFH�WR�WKH�IDFWRU\�µOLYLQJ�VSDFH¶�LQ�HDFK�EXLOGLQJ��

7KLV�ZDV�FKDQJHG�WR�DFFRPPRGDWH�DSSURDFKHV��HQJLQHV�WKDW�FRXOG�PDNH�WKH�JHRPHWULF�

HVWLPDWH�DQG�WKRVH�WKDW�FRXOG�QRW��7KLV�DGGLWLRQ�ZDV�IHOW�WR�EH�UHDVRQDEOH�DV�DQ\�YDOXHV�

HQWHUHG�FRXOG�EH�FKDOOHQJHG�DQG�VHFRQGDU\�HYLGHQFH�SURGXFHG�LI�QHFHVVDU\��6HFRQGDU\�

HYLGHQFH�LQ�WKLV�FDVH�ZRXOG�EH�HLWKHU�WKH�QDPH�RI�WKH�DSSOLFDWLRQ�RU�DOJRULWKP�XVHG�WR�

FDOFXODWH�LW��RU�D�PDUNHG�XS�GLDJUDP�

5HY��0RGLIHG�FRUUHFWHG�VRPH�HUURUV�IURP�WKH�,)&�H[SRUW�SURFHVV�DQG�DOVR�LQFOXGHG�

�D� 7KUHH�FRPSRQHQWV�KDG�EHHQ�DVVLJQHG�WKH�ZURQJ�VSDWLDO�FRQWDLQPHQW�
D� 7ZR�GRRUV�ZDV�UH�DVVLJQHG�WR�¶OHYHO��¶�DQG�¶OHYHO��¶�LQVWHDG�RI�¶EXLOGLQJ�SDUWV¶�
E� 7KH�VWDLU�ZDV�UH�DVVLJQHG�WR ¶OHYHO��¶�LQVWHDG�RI�¶EXLOGLQJ�SDUWV¶�

�E� 'XSOLFDWH�JXLGV�KDG�EHHQ�LQWURGXFHG�RQ�WKH�VLWH�REMHFW��
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7KLV�XSGDWH�DOVR�FRUUHFWHG�VRPH�HUURUV�LQ�WKH�LQIRUPDWLRQ�FRQWDLQHG ZLWKLQ�WKH�PRGHO��

�D� 7KH�GHVFULSWLRQ�RI�WKH�VHFRQG�SURMHFW�ZDV�FRUUHFWHG�WR�EH�´(VFDSH�'LVWDQFH�%´
�E� &ODVVLILFDWLRQ�DQG�SURSHUWLHV�LQ�WKH�VHFRQG�SURMHFW�ZHUH�UHDVVLJQHG�WR�WKH�EXLOGLQJ�IURP�

WKH�VLWH�

5HYLVLRQ ��PRGHOV�ZHUH�QDPHG�DV�IROORZV�.5�)DFWRU\�$�9������.5�)DFWRU\�%�9�����,Q�

DGGLWLRQ��WKH�QDPHV�RI�WKH�SURMHFW��VLWH�DQG�EXLOGLQJ�ZHUH�UDWLRQDOLVHG��DORQJ�ZLWK�WKH�ILOH�

QDPLQJ�SROLF\��6HYHUDO�FRQWULEXWRUV�QRWHG�WKH�GLIILFXOW\�LQ�GLIIHUHQWLDWLQJ�WKH�IDFWRU\�VSDFH�

IURP�WKH�VWDLU�VSDFH��,W�ZDV�QRWHG�WKDW�DOO�WKH�IDFWRU\�VSDFHV�ZHUH�QDPHG������DQG�DOO�VWDLU�

VSDFH��������

2QH�FRQWULEXWRU�QRWHG�WKDW�D�ORZHU�IORRU�VSDFH�FRQWDLQHG�D�VWDLU��+RZHYHU��WKH�H[DPSOH�

FDVHV�DUH�PXOWL�VWRUH\�EXLOGLQJV��HDFK�KDV�VWDLUZD\V�EXW�WKH�URRI�LV�LQDFFHVVLEOH��$�VSDFH�RQ�

WKH�WRS�PRVW�IORRU�LV�QRW�FRQVLGHUHG�WR�EH�SDUW�RI�D�VWDLUZD\��2Q�WKH�WRS�IORRU�WKH�VSDFH�

FRQWDLQV�QR�VWDLU��VWDLU�IOLJKW�RU�VWDLU�ODQGLQJ�REMHFWV��DV�WKHVH�DUH�DOO�FRQWDLQHG�LQ�WKH�VSDFH�

EHORZ��6R�WKHUH�LV�QR�µFRQWDLQPHQW�RI�VWDLU�SDUWV¶��$V�WKH�IORRU�VODE�WRXFKLQJ�WKH�VSDFH�

FRQWDLQV�D�YLUWXDO�RSHQLQJ�LW�LV�QRW�VXIILFLHQW��DV�WKHUH�PD\�QRW�EH�D�VODE��VR�WKH�DQVZHU�LV�QRW�

µFRQWDLQPHQW�RI�YLUWXDO�RSHQLQJV¶��µ6SDFH�ERXQGDULHV¶�GR�QRW�LPSURYH�WKH�VLWXDWLRQ�DV�D�

YLUWXDO�VSDFH�ERXQGDU\�EHORZ�WKH�VSDFH�FRXOG�DOVR�EH�D�OLJKW�ZHOO�

,W�ZDV�UHFRJQLVHG�WKDW�WKHUH�ZDV�D�PLVVLQJ�UHODWLRQVKLS��ZKLFK�ZDV�VLPXODWHG�LQ�RQH�

H[HUFLVH��,WV FRUUHFW�UHSUHVHQWDWLRQ�LQ�,)&�LV�µ,IF�5HO�5HIHUHQFHG�LQ 6SDWLDO�6WUXFWXUH¶�ZKLFK�LV�

LQWHQGHG�IRU�VHFRQGDU\�UHODWLRQVKLSV�EHWZHHQ�SURGXFWV�DQG�VSDFHV�RWKHU�WKDQ�FRQWDLQPHQW�

DQG�ERXQGLQJ�

7KH�DOWHUQDWLYH�VROXWLRQ��RI�HQVXULQJ�WKDW�FODVVLILFDWLRQ�LQIRUPDWLRQ�ZDV�DWWDFKHG�WR�WKH�

VSDFHV�ZDV�DOVR�DGRSWHG��³6/B��B�����0DQXIDFWXULQJ�VSDFHV´�DQG�³6/B��B��B�����

6WDLUZD\V´��7KLV�ZDV�GRFXPHQWHG�DV�WKH�2EMHFW�7\SH�DQG�DV�D�FODVVLILFDWLRQ�UHIHUHQFH�

6HH�DOVR� KWWS���ZZZ�LDDUF�RUJ�SXEOLFDWLRQV�IXOOWH[W�))$&(�,6$5&�����������SGI

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��

DQG�/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

-./ -LQ�.RRN�/HH +DQ\DQJ�8QLYHUVLW\ GHVLJQLW#KDQ\DQJ�DF�NU
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-' -RKDQQHV�

'LP\DGL

8QLYHUVLW\�RI�$XFNODQG M�GLP\DGL#DXFNODQG�DF�Q]

1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN

�F 'LFWLRQDU\

�F���,QWURGXFWLRQ

7R�IDFLOLWDWH�ZLGHVSUHDG�LPSOHPHQWDWLRQ�RI�555�FKHFNLQJ�IRU�WKH�$(&�LQGXVWU\��LW�LV�

DQWLFLSDWHG�WKDW�D�QXPEHU�RI�UHVRXUFHV�ZLOO�EH�QHHGHG��LUUHVSHFWLYH�RI�WKH�FKRVHQ�FDQGLGDWH��

%H\RQG�WKH�UXOH�IRUPDWV�DQG SURGXFW�PRGHOV�GLVFXVVHG�HOVHZKHUH�LQ�&KDSWHU���DQG����WKHUH�

PD\�EH�RWKHU�UHVRXUFHV�WKDW�FDQ�EH�XVHG�WR�UHODWH�WKH�RSHUDEOH�UXOHV�WR�WKH�VXEMHFW�SURMHFW�

PRGHOV��VXFK�DV�GLFWLRQDULHV��7KH�SUHSDUDWLRQ�RI�WKH�LQWHURSHUDEOH�IRUPDWV�GLVFXVVHG�LQ�

6HFWLRQ���PD\�\LHOG�VFKHGXOHV�RI�UHTXLUHG�LQIRUPDWLRQ��VXFK�DV�WKH�UHTXLUHG�FODVVLILFDWLRQ�RI�

EXLOGLQJ�W\SHV��LGHQWLILFDWLRQ�RI�ORFDWLRQ�DQG�GDWHV�HWF��6XFK�UHTXLUHPHQWV�PD\�EH�PDSSHG�WR�

D�SUH�FKHFNLQJ�WRRO�RU�LQIRUPDO�UHTXLUHPHQWV��W\SLFDOO\�D�GLJLWDO�3ODQ�RI�:RUNV��D�VFKHGXOH�RI�

REMHFWV�DQG�H[SHFWHG�DWWULEXWHV�IRU�D�JLYHQ�SXUSRVH���+RZHYHU��EHFDXVH�RI�WKH�RSHQ�HQGHG�

QDWXUH�RI�UHJXODWLRQV��LW�PD\�QRW�EH�SUDFWLFDO�WR�VFKHGXOH�DQG�PDS�DOO�WKH�SURSHUWLHV�WKDW�PD\�

EH�UHOHYDQW��

�F���'LFWLRQDULHV

7KH�SUHSDUDWLRQ�RI�WKH�LQWHURSHUDEOH�IRUPDWV�GLVFXVVHG�LQ�6HFWLRQ���PD\�\LHOG�VFKHGXOHV�RI�

LQIRUPDWLRQ�ZKLFK�PD\�QHHG�WR�EH�LQWHUSUHWHG�IROORZLQJ�H[WUDFWLRQ�RU�H[SRUW�IURP�DQ\�

UHVRXUFH��HLWKHU�DQ�LQWHURSHUDEOH�PRGHO��VXFK�DV�,)&��RU�IURP�D�VSHFLILF�H[SHUW�ZLWK�D�

SUHIHUUHG�ODQJXDJH��,W�ERWK�FDVHV�D�GLFWLRQDU\�PD\�LQWHUPHGLDWH�WKH�WHUPV���

7KH�PRVW�REYLRXV�UHVRXUFH�LV�D�PXOWL�OLQJXDO�GLFWLRQDU\��%XLOGLQJ60$57�KDV�SURGXFHG�DQ�

LQWHURSHUDELOLW\�IRUPDW�IRU�ODQJXDJH�GLFWLRQDULHV�LQ�,62�������3DUW���DQG�D�SXEOLF�

LPSOHPHQWDWLRQ�FDQ�EH�IRXQG�RQ�WKH�EV''�VHUYHU��7KH�VFRSH�RI�GLFWLRQDU\�UHTXLUHG�PD\�EH�

ZLGHU�WKDQ�WKH�EV''�DV�LW�PD\�QHHG�WR�LQFOXGH�
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D� ,QGLYLGXDO�REMHFWV��UHODWLRQVKLSV��DWWULEXWHV��DQG�SURSHUWLHV��
E� 7HUPV� DQG� GHILQLWLRQV� SHUWDLQLQJ� WR� V\QWDFWLF�� VHPDQWLF�� DQG� JHRPHWULFDO�

UHTXLUHPHQWV�
F� $OWHUQDLYH�V\QRQ\PV�ZLWKLQ�OHJDO��VSRNHQ�DQG�ZULWWHQ�VW\OHV��
G� /DQJXDJH�DOWHUQDWLYHV�IRU�PXOWLSOH�ORFDOHV�DQG�FRXQWULHV
H� &ODVVLIFDWLRQ�FRGHV�WKDW�DUH�LQGLFDWLYH�RI�VHPDWLF�PHDQLQJ�
I� $OWHUQDWLYH�XVDJHV�IURP�PXOWLSOH�YHQGRU¶V�LPSOHPHQWDWLRQV��
J� 5HSUHVHQWDWLRQ�RI�IRUPXODH�UHODWLQJ�WHUPV�WRJHWKHU�
K� 5HIHUHQFLQJ�RI�ORFDO�RU�UHPRWH�VHUYLFHV�DEOH�WR�SURYLGH�SURFHGXUDO�VXSSRUW�

�F���,QIRUPDWLRQ�UHTXLUHPHQWV

$V�SUHYLRXVO\�GLVFXVVHG��WKH�SUHSDUDWLRQ�RI�WKH�LQWHURSHUDEOH�DSSURDFKHV�PD\�SURGXFH�

VFKHGXOHV�RI�LQIRUPDWLRQ��VXFK�DV�WKH�UHTXLUHG�FODVVLILFDWLRQ�RI�EXLOGLQJ�W\SHV��LGHQWLILFDWLRQ�

RI�ORFDWLRQ�DQG�GDWHV�HWF��6XFK�UHTXLUHPHQWV�PD\�EH�PDSSHG�WR�D�SUH�FKHFNLQJ�WRRO�RU�

LQIRUPDO�UHTXLUHPHQWV��W\SLFDOO\�D�GLJLWDO�3ODQ�RI�:RUNV��D�VFKHGXOH RI�REMHFWV�DQG�H[SHFWHG�

DWWULEXWHV�IRU�D�JLYHQ�SXUSRVH��

+RZHYHU��EHFDXVH�RI�WKH�RSHQ�HQGHG�QDWXUH�RI�UHJXODWLRQV��LW�PD\�QRW�EH�SUDFWLFDO�WR�

VFKHGXOH�DQG�VSHFLI\�DOO�WKH�GDWD�WKDW�PD\�EH�QHFHVVDU\��%XLOGLQJ60$57 LV�SURSRVLQJ�

PYG;0/�DV�WKH�SUHIHUUHG�IRUPDW�IRU�LQIRUPDWLRQ�UHTXLVLWLRQ�DQG�FRQVWUDLQWV�RQ�VSHFLILFDWLRQV�

DQG�UHTXLUHPHQWV�RI�0RGHO�9LHZ�'HILQLWLRQV��09'V��GHILQHG�DV�D�VXEVHW�RI�WKH�,)&�VFKHPD��

09'V�FRQVLVW�RI�([FKDQJH�5HTXLUHPHQWV��(5V��UHSUHVHQWLQJ�HDFK�GDWD�H[FKDQJH�

SURFHVVHV�DW�WKH�SDUWLFXODU�SKDVHV��6LQFH�(5V�HQFRPSDVV�WKH�VDPH�UHTXLUHPHQWV�RI�WKH�

VDPH�REMHFWV�RU�UHODWLRQVKLSV��D�PRGXODUL]HG�XQLW�UHIHUUHG�WR�DV�D�FRQFHSW�LV�XVHG�WR�GHILQH�

WKH�UHTXLUHPHQWV�RI�(5V�XVLQJ�WKH�VPDOOHVW�VHW�RI�XQLWV�DYDLODEOH��7KH�FRQFHSWV�DUH�

JHQHUDWHG�E\�WKH�µFRQFHSW�WHPSODWH¶�ZKLFK�KDV�WKH�FDSDELOLW\�WR�FRQVLVW�RI�HGLWDEOH�DWWULEXWHV�

DQG�HQWLWLHV�RI�DQ�REMHFW��D�UHODWLRQVKLS��RU�D�SURSHUW\��+RZHYHU��VLQFH�DQ�09'�PDLQO\�HQWDLOV�

VSHFLILFDWLRQV�DQG�UHTXLUHPHQWV�ZLWK�UHJDUG�WR�VHPDQWLF�ELQGLQJ�LQIRUPDWLRQ�QHFHVVDU\�IRU�

WKH�,)&�WUDQVODWLRQ�RI�%,0�QDWLYH�GDWD�WR�%,0�DXWKRULQJ�WRROV��PYG;0/�SURYLGHV�OLPLWHG�

VFRSH�IRU�UHTXLUHPHQWV�UHJDUGLQJ�V\QWDFWLFDO�DQG�VHPDQWLFDO�VSHFLILFDWLRQV�LQVWHDG�RI�

JHRPHWULFDO�RU�WRSRORJLFDO�UXOHV��
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0YG;0/�FDQ�EH�ZULWWHQ��LPSRUWHG�DQG�H[SRUWHG RQ�WKH�SODWIRUP�RI�,IF'RF��7KH�,IF'RF�WRRO�LV�

VXSSRVHG�WR�EH�SURYLGHG�IRU�DXWRPDWHG�09'�GRFXPHQWDWLRQ�E\�EXLOGLQJ60$57��

6SHFLILFDWLRQV�DQG�FRQVWUDLQWV�LQIRUPDWLRQ�RI�DQ�09'�FDQ�EH�ZULWWHQ�DQG�VKDUHG�DV�D�IRUPDW�

RI�PYG;0/��7R�UHSUHVHQW�FRQVWUDLQWV�DQG�DWWULEXWH�GHILQLWLRQV��WKH�PYG;0/�VFKHPD�FRQWDLQV�

WKH�VHFWLRQ�RI�5XOHV���7KH�5XOH�VHFWLRQV�FRQWDLQ�(QWLW\5XOH�WKDW�UHIHU�WR�$WWULEXWH5XOH�LWHPV��

5XOH,'�RI�$WWULXWH5XOH�GHILQHV�D�SDUWLFXODU�,'�XVHG�WR�LQGLFDWH�VSHFLILF�XVDJH�RI�UHOHYDQW�

HQWLWLHV�ZLWKLQ�DQ�09'��

)LJXUH�� 7KH�H[DPSOH�RI�D�FRQFHSW�WHPSODWH�DERXW�,IF'LVWULEXWLRQ(OHPHQW��7LP�&���7KRPDV�/���0DWWKLDV�:�������

�F���)HHGEDFN�DQG�5HSRUWLQJ

7KH�UHVXOW�RI�DQ\�555�FKHFNLQJ�PD\�EH�D�VLQJOH�UHVXOW��SDVV�IDLO�RU�XQNQRZQ��RU�LW�PD\�EH�D�

QXPEHU�RI�VXEVLGLDU\�UHVXOWV��DSSURYDOV�IRU�VRPH�VHFWLRQV��QRW�IRU�RWKHUV���:KHUH�DQ�

RXWFRPH�LV�XQNQRZQ�WKHUH�PD\�EH�DGGLWLRQDO�LQIRUPDWLRQ�UHTXLUHG��,Q�VRPH�FDVHV�D�

GRFXPHQW�PD\�EH�JHQHUDWHG�DV�D�IRUPDO�RU�LQIRUPDO�QRWLILFDWLRQ��,Q�RWKHUV�WKH�UHVXOWV�PD\�

EHVW�EH�FRQVXPHG�DV�D�PHVVDJH�UHTXHVWLQJ�RU�VXJJHVWLQJ�FKDQJHV��,Q�VXFK�VLWXDWLRQV�

EXLOGLQJ60$57�DGYRFDWHV�%&)���7KLV�IRUPDW�KDV�WKH�DELOLW\�WR�FRQYH\�D�GHVFULSWLRQ�RI�WKH�

LVVXH�WR�D�VHUYHU�RU�LQGLYLGXDO�E\�HPDLO��7KH�GHVFULSWLRQ�RI�WKH�LVVXH�PD\�LQFOXGH WKH�VSHFLILF�

REMHFWV��FRPSRQHQWV�RU�VSDFHV�RU�DFWLYLWLHV��DQG�VXJJHVWHG�DFWLRQV��FRQYH\LQJ�D�QXPEHU�RI�

VXJJHVWLRQV�RU�UHPHGLDO�DFWLRQV��

,W�LV�SRVVLEOH�WKDW�WKH�VXJJHVWLRQV�RU�UHPHGLDO�DFWLRQV�VKRXOG�QRW�EH�DSSOLHG�WR�RQH�VSHFLILF�

REMHFW��EXW�WKDW�LW�VKRXOG�EH�DSSOLHG�WR�WKH�V\VWHP��VSHFLILFDWLRQ�RU�RWKHU�JURXSLQJ��,Q�VRPH�
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LQVWDQFHV��LW�LV�YLDEOH�WKDW�WKH�VXJJHVWLRQV�RU�UHPHGLDO�DFWLRQV PD\�DIIHFW�WKH�ZKROH�SURMHFW��

IRU�H[DPSOH�UHORFDWLQJ�WR�DQRWKHU�FOLPDWH�]RQH��VXFK�DFWLRQV�DUH�DSSURSULDWH�IRU�UHVRXUFH�

SODQQLQJ�DQG�FDQ�EH�XVHIXO�IRU�PXOWL�QDWLRQDO�VWUDWHJLHV����

7LP�&���7KRPDV�/���0DWWKLDV�:��������³PYG;0/�9HULRQ����´��0RGHO�6XSSRUW�*URXS�
�06*��RI�EXLOGLQJ60$57�,QWHUQDWLRQDO�/WG��

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��

DQG�/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

</ <RQJ�&KHRO�/HH /RXLVLDQD�6WDWH�8QLYHUVLW\ \FOHH�LW#JPDLO�FRP

1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN
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� 2YHUYLHZ�RI�LQWHURSHUDEOH�FDQGLGDWHV

7KLV�VHFWLRQ�LV�LQWHQGHG�WR�DFW�DV�DQ�RYHUYLHZ�DQG�JXLGH�WR�WKH�FDQGLGDWHV WKDW�DUH�

GRFXPHQWHG�LQ�VHFWLRQV �D��P��,W�LV�QRW�LQWHQGHG�WKDW�DQ\�FRQFOXVLRQV�DUH�WR�EH�IRXQG�KHUH��

+RZHYHU��WKH�LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�FDQ�EH�XVHG�IRU�DVVHVVPHQW� ZKHUH�WKH�

FRQFOXVLRQ�LV�UHODWHG�WR�WKH�ZHLJKWLQJ�RI�WKH�FULWHULD��

7KLV�VHFWLRQ�LV�LQWHQGHG�WR�DFW�DV�DQ�RYHUYLHZ�DQG�JXLGH�WR�WKH�DSSURDFKHV�WKDW�DUH�

GRFXPHQWHG�LQ�VHFWLRQ��D��[��,W�LV�QRW�LQWHQGHG�WKDW�DQ\�FRQFOXVLRQV�DUH�WR�EH�IRXQG�KHUH��

+RZHYHU��WKH�LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�FDQ�EH�XVHG�IRU�DVVHVVPHQW��ZKHUH�WKH�

FRQFOXVLRQ�LV�UHODWHG�WR�WKH�ZHLJKWLQJ�RI�WKH�FULWHULD��

7KH�IROORZLQJ�DSSURDFKHV�DUH�UHYLHZHG�

�Q�� &DQGLGDWHV��&RQFHSWV���0HWKRGV�

D� 5$6(
5$6(�VWDQGV�IRU�¶5HTXLUHPHQWV��$SSOLFDELOLW\��6HOHFWLRQ�DQG�([FHSWLRQ¶��,W�XVHV�

DGGLWLRQDO�PDUN�XS�RI�555�FRQWHQW�WR�DOORZ�LW�WR�EH�FRPSXWDWLRQDOO\�SURFHVVHG���%\�

FRQWUDVW��PDQ\�PDUN�XS�SURFHVVHV�IRFXV�RQ�VHDUFK�WHUPV�RU�JUDPPDWLFDO�DQDO\VLV��

KRZHYHU�5$6(�PDUN�XS�VHHNV�RQO\�WR�FODVVLI\�WKH�IXQFWLRQDO�UROH RI�NH\�QRXQ�SKUDVHV�

DQG�SDUDJUDSKV�LQ�WHUPV�RI�WKH�IRXU�UROHV�

E� ,IF�&RQVWUDLQW�0RGHO
7KH�,IF�&RQVWUDLQW�PRGHO�LV�RQH�RI�WKH�FRUH�VXE�VFKHPDV�LGHQWLILHG�LQ�WKH�,)&�

GHYHORSPHQW�GLDJUDP��,W�ZDV�LQWURGXFHG�LQ�,)&�[�DQG�UDWLRQDOLVHG�IRU�,)&��

7KH�,IF&RQVWUDLQW5HVRXUFH�VFKHPD�SURYLGHV�WKH�VSHFLILFDWLRQ�RI�FRQVWUDLQWV�

�,IF&RQVWUDLQW��WKDW�PD\�EH�DSSOLHG�WR�DQ\�REMHFW�WKDW�LV�D�VXE�W\SH�RI�

,IF2EMHFW'HILQLWLRQ�RU�,IF3URSHUW\'HILQLWLRQ��WKURXJK�WKH�SURYLVLRQ�RI�WKH�UHODWLRQVKLS�

FODVV�,IF5HO$VVRFLDWHV&RQVWUDLQW���

F� 3URFHGXUDO�FRGH�DQG�%(5$
3URFHGXUDO�FRGH�LV�LQWHQGHG�WR�EH�D�JHQHULF�WHUP�WR�FRYHU�PRVW�FRQYHQWLRQDO�

SURJUDPPLQJ�ODQJXDJHV�VXFK�DV�-DYD�DQG�-DYD6FULSW��'RWQHW��&���&��

,W�PD\�DOVR�LQFOXGH�SURFHGXUDO�ODQJXDJHV�WKDW�DUH�FORVHO\�ERXQG�WR�WKH�WDUJHW�GRPDLQ��

)RU�H[DPSOH��WKH�6LQJDSRUH�H3ODQ&KHFN�V\VWHP�ZDV�GHYHORSHG�XVLQJ�([SUHVV;��WKH�

SURFHGXUDO�ODQJXDJH�DVVRFLDWHG�ZLWK�WKH�([SUHVV�VFKHPD�XVHG�IRU�EXLOGLQJ60$57�
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,)&�GHYHORSPHQW�DQG�VWDQGDUGLVHG�LQ�WKH�,62�������SURGXFW�GDWD�VHULHV�RI�VWDQGDUGV��

,Q�VRPH�DUHDV�WKLV�FRGLQJ�ZDV�VXSSRUWHG�E\�'//�OLEUDULHV�IRU�JHRPHWULF�FDOFXODWLRQV�

G� 6:5/
6HPDQWLF�:HE�5XOH�/DQJXDJH

H� 63$54/
63$54/�DQG�63,1�DUH�LPSOHPHQWHG�WHFKQRORJLHV�IRU�TXHU\LQJ�DQG�FKHFNLQJ�5')�

GDWD��63$54/ ZDV�VWDQGDUGL]HG�E\�WKH 5')�'DWD�$FFHVV�:RUNLQJ�*URXS �'$:*��RI�

WKH :RUOG�:LGH�:HE�&RQVRUWLXP �:�&���DQG�LV�RQH�RI�WKH�IXQGDPHQWDO�WHFKQRORJLHV�LQ�

WKH�6HPDQWLF�:HE�DQG�/LQNHG�'DWD�ZRUOG��3UXG¶KRPPHDX[��6HDERUQH��������

63,1�LV�D�IUDPHZRUN�GHYHORSHG�DQG�PDLQWDLQHG�E\�7RS4XDGUDQW�WR�XWLOL]H�63$54/�DV�

D�UXOH�ODQJXDJH��.QXEODXFK�HW�DO��������,W�LV�D�:�&�0HPEHU�6XEPLVVLRQ�DQG�KDV�

UHFHLYHG�PXFK�DWWHQWLRQ�ZLWKLQ�WKH�6HPDQWLF�:HE�FRPPXQLW\�LQ�UHFHQW�\HDUV�

I� '522/6
'URROV� LV�D %XVLQHVV�5XOHV�0DQDJHPHQW�6\VWHP��%506��VROXWLRQ�� ,W�SURYLGHV�D�FRUH�
%XVLQHVV� 5XOHV� (QJLQH� �%5(��� D� ZHE� DXWKRULQJ� DQG� UXOHV� PDQDJHPHQW� DSSOLFDWLRQ�
�'URROV�:RUNEHQFK��DQG�DQ�(FOLSVH�,'(�SOXJLQ�IRU�FRUH�GHYHORSPHQW�

J� /HJDO'RF0/�DQG�/HJDO5XOH0/
/HJDO'RF0/ DQG�/HJDO5XOH0/ DUH�WZR�HPHUJLQJ�RSHQ�VWDQGDUGV�WKDW�KDYH�EHHQ�
XQGHU�GHYHORSPHQW�VLQFH������LQ�WKH�OHJDO�GRPDLQ��7KH\�DUH�LQWHQGHG�WR�UHSUHVHQW�
DQ\�NLQG�RI�OHJDO�GRFXPHQWV�EXW�FDQ�EH�H[WHQGHG�WR�LQFOXGH�UHFRPPHQGDWRU\�
GRFXPHQWV�

7KHUH�DUH�IRXU�DVSHFWV�WR�DQ\ GRFXPHQW��LQFOXGLQJ�SDUOLDPHQWDU\��OHJLVODWLYH�DQG�
MXGLFLDU\�GRFXPHQWV��

&RQWHQW� D�VHW�RI�ZRUGV�DQG�SXQFWXDWLRQ�WKDW�IRUP�VHQWHQFHV�RI�WKH�WH[W�
3UHVHQWDWLRQ� KRZ�WKH�LQIRUPDWLRQ�ORRNV��H�J��WKH�FRORXU�RI�WKH�WH[W�XVHG�LQ�WKH�GRFXPHQW��
WKH�IRQW�XVHG�LQ�WKH�KHDGLQJV�DQG�RWKHU�VXFK�IRUPDWWLQJ�PDWWHUV�
6WUXFWXUH� KRZ�WKH�LQIRUPDWLRQ�LV�RUJDQLVHG��H�J���WKH�LGHQWLILFDWLRQ�RI�VRPH�SDUWV�RI�WH[W�
DV�KHDGLQJV��VRPH�SDUWV�DV�FODXVHV��HWF�
6HPDQWLFV� ZKDW�WKH�LQIRUPDWLRQ�UHSUHVHQWV�RU�PHDQV�

7KH�OLWHUDO�FRQWHQW��VWUXFWXUH�DQG�SUHVHQWDWLRQ�DVSHFWV�RI�D�GRFXPHQW�DUH�LPSRUWDQW�WR�

WKH�³KXPDQ�UHDGHU´�DV�WKH\�PDLQWDLQ�WKH�KXPDQ�IDPLOLDULW\�ZLWK�WKH�GRFXPHQW�EXW�WKH\�

DUH�QRW�SDUWLFXODUO\�UHOHYDQW�WR�D�PDFKLQH��7KH�ORJLFDO�FRQWHQW�RI�D�GRFXPHQW��KRZHYHU��

LV�ERWK�KXPDQ�DQG�PDFKLQH�UHDGDEOH�

/HJDO'RF0/�DQG�/HJDO5XOH0/�DUH�LQWHQGHG�WR�RSHUDWH�WRJHWKHU�WR�UHSUHVHQW�DOO�

DVSHFWV�RI�D�GRFXPHQW�DV�GHVFULEHG�DERYH��7KH�PHWDGDWD�FRQWDLQHG�LQ�/HJDO'RF0/�
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SURYLGHV�D�PHDQV�RI�PDLQWDLQLQJ�WKH�/HJDO5XOH0/�FRXQWHUSDUW�WR�HQVXUH�LW�LV�XS�WR�

GDWH�

K� %,05/��%,0�5XOH�/DQJXDJH�
%,05/�LV�D�UHVHDUFK�ZRUN�GRQH�E\�WKH�DXWKRU�DV�SDUW�RI�KLV�3K'�WKHVLV�ZKLFK�DLPV�WR�

LQYHVWLJDWH�µUXOH�FKHFNLQJ¶�XVLQJ�D�VFLHQWLILF�PHWKRGRORJ\��,QLWLDO�ILQGLQJV�VXJJHVW�WKDW�D�

VROXWLRQ�WR�VXFK�D�SUREOHP�LV�WR�DGGUHVV�DOO�SDUWV�VLPXOWDQHRXVO\��ZKLFK�LQFOXGHV��DQ�

HIILFLHQW�TXHU\�V\VWHP��LQWHJUDWHG�JHRPHWU\�DQG�VSDWLDO�RSHUDWRUV��VWDQGDUGL]HG�UXOH�

GHILQLWLRQ�ODQJXDJH�DQG�VXLWDEOH�FRPSXWDEOH�IRUPV�IRU�WKH�UXOHV��%,05/�WULHV�WR�

DGGUHVV�DOO�RI�WKHVH�DVSHFWV��$�SDSHU�SXEOLVKHG�E\�WKH DXWKRU�KLJKOLJKWV�WKH�FKDOOHQJHV�

DQG�WKH�EURDG�FDWHJRUL]DWLRQV�RI�DQ�DXWRPDWHG�UXOH�FKHFNLQJ�V\VWHP�

L� 5XOH�7DEOH
:LWK�WKH�JURZLQJ�QXPEHU�RI�UHTXLUHPHQWV�IRU�FOLHQW�GULYHQ�SURMHFWV��WKH�YROXPH�RI�

UHJXODWRU\�DQG�UHTXLUHG�GDWD�KDV�JURZQ�TXLFNO\��7KH�GLYHUVH�W\SHV�RI�UHTXLUHPHQWV�

VKRXOG�EH�FDWHJRULVHG�DQG�PDQDJHG�FRQVLVWHQWO\�VR�WKDW�DQ�DXWRPDWHG�FKHFNLQJ�

SURFHVV�FDQ�EH�ILUPO\�DQG�VXFFHVVIXOO\�GHYHORSHG��7KLV�VHFWLRQ�LQFOXGHV�WKH�W\SHV�RI�

UXOHV�LGHQWLILHG�IURP�WKH�,)&�LQWHURSHUDELOLW\�FKHFNLQJ�SURMHFW��7KH�SURMHFW�KDV�DQ�

REMHFWLYH�WR�ILJXUH�RXW�WKH�W\SHV�RI�V\QWDFWLF�DQG�VHPDQWLF�UHTXLUHPHQWV�SHUWDLQLQJ�WR�

WKH�HYDOXDWLRQ�RI�DQ�,)&�LQVWDQFH�ILOH�DFFRUGLQJ�WR�D�0RGHO�9LHZ�'HILQLWLRQ��WKH�VXEVHW�

RI�WKH�,QGXVWU\�)RXQGDWLRQ�&ODVVHV��,)&��VFKHPD��&RQVLGHUHG�DQRWKHU�ZD\��DQ�09'�

FRQVLVWV�RI�FULWHULD�WR�EH�XVHG�IRU�HYDOXDWLQJ�DQ�,)&�LQVWDQFH�ILOH�DFFRUGLQJ�WR�WKH�

VSHFLILFDWLRQV�RI�GDWD�H[FKDQJH��/HH���������7KH�W\SHV�RI�UXOHV�LQ�WKLV�VHFWLRQ�DUH�

VXEMHFW�WR�EH�XSGDWHG�DFFRUGLQJO\���

M� 6HPDQWLF�ZHE�DQG�WKH�-HQD�5XOH�/DQJXDJH
7KH�LQFUHDVH�LQ�WKH�QXPEHU�RI�GRFXPHQWV�DQG�GDWD�VHWV�GHVFULEHG�WKURXJK�WKH�

ODQJXDJHV�RI�WKH�6HPDQWLF�:HE�LV�OHDGLQJ�WR�WKH�GHYHORSPHQW�RI�PRUH�DQG�PRUH�

DSSOLFDWLRQV�GHVLJQHG�WR�IDFLOLWDWH�WKH�VXEVHTXHQW�SURFHVVLQJ��0DQ\�RI�WKHVH�

DSSOLFDWLRQV�LPSOHPHQW�LQIHUHQFH�HQJLQHV�WR�VXSSRUW�WKH�DXWRPDWHG�SURFHVVLQJ�RI�

WKHVH�GDWD��

:LWKLQ�WKLV�JURXS��UXOH�EDVHG�LQIHUHQFH�HQJLQHV�DUH�DEOH�WR�UHXVH�UXOHV�GHVFULEHG�LQ�

VWDQGDUGL]HG�UXOH�ODQJXDJHV��7KLV�ZD\��UXOHV�GHVFULEHG�LQ�WKHVH�ODQJXDJHV�FDQ�EH�

DSSOLHG�WR�LQIHU�QHZ�NQRZOHGJH�IURP�LQIRUPDWLRQ�GHVFULEHG�WKURXJK�WKH�6HPDQWLF�:HE�

ODQJXDJHV��7\SLFDOO\��WKH�FDSDELOLWLHV�RI�WKHVH�ODQJXDJHV�DUH�DQDO\VHG�DFFRUGLQJ�WR�
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WKHLU�H[SUHVVLYHQHVV��V\QWD[��DQG�EXLOW�LQ�IXQFWLRQV��2QH�RI�WKHVH�UXOH�ODQJXDJHV�LV�

-HQD�UXOHV� 7KH�RSHQ�VRXUFH�-HQD�LQIHUHQFH�HQJLQH�LV�XVHG�WR�SURFHVV�-HQD�UXOHV�

N� 1/3
1/3�VWDQGV�IRU�1DWXUDO�/DQJXDJH�3URFHVVLQJ��LW�DLPV�WR�HQDEOH�FRPSXWHUV�WR�XQGHUVWDQG�
DQG�SURFHVV�QDWXUDO�ODQJXDJH�WH[W�DQG�VSHHFK�LQ�D�KXPDQ�OLNH�PDQQHU��&KHUSDV��������
,W�KDV�EHHQ�VXFFHVVIXOO\�XWLOL]HG� LQ�SURFHVVLQJ� LQIRUPDWLRQ� LQ�PDQ\�GRPDLQV�VXFK�DV�
PHGLFDO�� EXVLQHVV�� DQG� OHJDO� GRPDLQV�� ,QQRYDWLYH�PHWKRGV� EXLOW� RQ� 1/3� KDYH� EHHQ�
GHYHORSHG� LQ� UHFHQW�\HDUV� WR�VXSSRUW� WKH�DXWRPDWHG�H[WUDFWLRQ�DQG� WUDQVIRUPDWLRQ�RI�
EXLOGLQJ�FRGH�UHTXLUHPHQWV�IURP�WH[WXDO�GRFXPHQWV�LQWR�FRPSXWDEOH�UXOH�IRUPDWV��=KDQJ�
DQG�(O�*RKDU\�������������

O� 3URORJ�
3URORJ�LV�WKH�FODVVLF�SODWIRUP�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�ORJLF�SURJUDPPLQJ�SDUDGLJP��
/RJLF� SURJUDPPLQJ� LV� GLIIHUHQW� IURP� RWKHU� SURJUDPPLQJ� SDUDGLJPV� LQ� WKDW� ORJLF�
SURJUDPV�RQO\�QHHG�WR�GHILQH�D�SUREOHP�DQG�WKH�µVROYLQJ¶�SURFHVV�LV�WKHQ�DXWRPDWHG��
WKDQNV� WR� WKH� EXLOW�LQ� UHDVRQLQJ� PHFKDQLVP� VXSSRUWHG� E\� VHDUFK� VWUDWHJLHV� DQG�
EDFNWUDFNLQJ�� 3URORJ� ZDV� XWLOL]HG� WR� UHSUHVHQW� FRGH� UHTXLUHPHQW� UXOHV� WR� VXSSRUW�
DXWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ��=KDQJ�DQG�(O�*RKDU\�����D��

P� &RPPHUFLDO�UXOH�HQJLQHV���%XVLQHVV�5XOH�0DQDJHPHQW�6\VWHPV
6ROXWLRQV�IRU�UXOH�EDVHG�FKHFNLQJ�LV�LPSOHPHQWHG�LQ�LQGXVWULHV�OLNH�ILQDQFH��DXWRPRELOH��
DHUR�� RLO� DQG� JDV� DQG� RWKHUV�� 2WKHU� IRUPDWV� SUHVHQWHG� LQ 555� FDQ� LQWHUDFW� ZLWK�
FRPPHUFLDO� VROXWLRQV� LQ� GLIIHUHQW� ZD\V�� 1R� FRPPHUFLDO� VROXWLRQV� FRYHU� WKH� HQWLUH�
SURFHVV�IURP�LQWHUSUHWLQJ�FRGH�WR�SUHVHQWDWLRQ�RI�UHVXOWV���&RPPHUFLDO�VROXWLRQV�DUH�QRW�
DQ�DOWHUQDWLYH��EXW�D�VXSSOHPHQW�IRU�IRUPDWV�SUHVHQWHG�LQ�WKLV�SURMHFW�

8VH�/HYHO���/D\HU�7LHU�WR�GLVWLQJXLVK�GLIIHUHQW�SHUVSHFWLYHV��

,Q�UHYLHZLQJ�WKH�FDQGLGDWHV��LW�EHFDPH�DSSDUHQW�WKDW�WKH�FDQGLGDWHV�GLG�QRW�DOO�VHUYH�WKH�

VDPH�SXUSRVH��EXW�WKDW�WKH\�FRXOG�EH�RUJDQLVHG�LQWR�OD\HUV��6R�IDU�IRXU�OD\HUV�KDYH�EHHQ�

LGHQWLILHG��D�VRXUFH�OD\HU�IRU�WKH�UHJXODWLRQV�GRFXPHQWDWLRQ��D�PDUN�XS�OD\HU�ZKLFK�DQQRWDWHV�

WKH�RULJLQDO�GRFXPHQWV�ZLWK�UHIHUHQFLQJ�DQG�JUDPPDWLFDO�UROHV��DQ�LQWHUSUHWHG�OD\HU��ZKHUH�

IRUPDO�ORJLFDO�UXOHV�DUH�GRFXPHQWHG��DQG�DQ�RSHUDWLRQDO�OD\HU�ZKHUH�WKH�UXOHV�DUH�SUHVHQWHG�

LQ�D�IRUP�WKDW�XQLYHUVDO�UXOH�HQJLQHV�FDQ�SURFHVV��

2��6RXUFH�OD\HU ± WKH�RULJLQDO�GRFXPHQW�� 6RXUFH�OD\HU��3')��+70/�DQG�ZRUG�IRUPDWV��

;0/�
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7KH�VRXUFH�OD\HU�IRU�WKLV�VWXG\�LV�DQ\�555�GRFXPHQW��:H�DUH�H[FOXGLQJ�DOUHDG\�H[LVWLQJ�

DSSOLFDWLRQV��PHWKRGV�RU�FRGLQJ�WKDW�PD\�EH�HPEHGGHG�LQ�DSSOLFDWLRQV��:H�DUH�DOVR�

H[FOXGLQJ�PHQWDO�NQRZOHGJH�RU�SURIHVVLRQDO�RSLQLRQV��

$� ,QWHUSUHWDWLRQ�RI�UHJXODWLRQV�� 0DUN�XS�OD\HU��5$6(�DQG�/HJDO'RF0/

7KH�PDUN�XS�OD\HU�DQQRWDWHV�WKH�RULJLQDO�GRFXPHQWV�ZLWK�UHIHUHQFLQJ�DQG�JUDPPDWLFDO�UROHV��

0DUN�XS��IRU�H[DPSOH�HPEHGGHG�LQ�;+70/��FDQ�SHUIRUP�PDQ\�UROHV��LQFOXGLQJ�KRVWLQJ�

PHWDGDWD��LGHQWLILFDWLRQ�DQG�JUDPPDWLFDO�RU�VHPDQWLF�DQDO\VLV��7H[WV�PDUNHG�XS�ZLWK�5$6(�

FDQ�EH�WUDQVIRUPHG�LQWR�LQWHUSUHWDWLYH�DQG�RSHUDWLRQDO�OD\HUV��

/HJDO'RF0/�LV�D�PDUNHG�XS�GRFXPHQW�FRQWDLQLQJ�WKH�OLWHUDO�FRQWHQW�RI�WKH�GRFXPHQW�LW�

UHSUHVHQWV��,W�KDV�D�XQLTXH�IHDWXUH�WR�FDSWXUH�WKH�HQWLUH�OLIH�F\FOH�RI�DQ\�GRFXPHQW�DQG�

SURYLGHV�D�UREXVW�YHUVLRQ�FRQWURO�ZKHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�/HJDO5XOH0/��ZKLFK�LV�

GHVLJQHG�WR�UHSUHVHQW�WKH�ORJLFDO�FRQWHQW�RI�WKH�WKH�GRFXPHQW�

%� 3URFHVVLQJ�IRU�UXOHV

,QWHUSUHWLYH�OD\HU��/HJDO5XOH0/��0'/��2:/��6:5/��3URFHGXUDO�FRGLQJ��,IF�FRQVWUDLQW�PRGHO

7KH�LQWHUSUHWDWLYH�OD\HU�XVHV�D�QXPEHU�RI�IRUPDWV�DQG�V\QWD[HV��EXW�RIIHUV�D�VWUXFWXUHG�IRUP�

IRU�GRFXPHQWLQJ�PDQXDO�LQWHUSUHWDWLRQ��6SHFLILF�HQJLQHV�RU�FRPSLOHUV�PD\�EH�DEOH�WR�RSHUDWH�

RQ�WKLV�OD\HU�

&��*HQHUDWLRQ�RI�UHVXOWV 2SHUDWLRQDO�OD\HU��0'/��2:/��6:5/��'522/6

7KH�RSHUDWLRQDO�OD\HU�GRFXPHQWV�IRUPDWV�WKDW�FDQ�EH�IHG�WR�JHQHULF�UXOH�HQJLQHV�DORQJ�ZLWK�

DQ\�SURMHFW�PRGHO��

555�DV�DQ�H[DPSOH�RI�1�7LHU�$UFKLWHFWXUH

3UHYLRXV�WH[W�KDV�LOOXVWUDWHG�KRZ�OD\HUV�DUH�XVHG�WR�HQDEOH�GLIIHUHQW�FDQGLGDWHV WR�EH�

LQWHURSHUDEOH�WKHUHIRUH�FRQWULEXWLQJ�WR�WKH�RYHUDOO�VROXWLRQ��$V�SUHYLRXV�FODXVHV�DERXW�OD\HU�
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LOOXVWUDWH�KDV�GLIIHUHQW�IRUPDWV�XQLTXH�VFRSH�ZKLFK�HQDEOH�XVH�RI�PXOWLSOH�IRUPDWV�WR�EH�

XVHG��DQG�WR�FRQWULEXWH�WR�D�FRPSOHWH�VROXWLRQ��

7KLV�PHWKRG�LV�ZLGHO\�LQ�XVH�LQ�VRIWZDUH��V\VWHPV��GHYHORSPHQW��$�NH\�FKDUDFWHULVWLF�RI�Q�

WLHU�DUFKLWHFWXUH�LV�WKDW�LV�WKDW�HDFK�OD\HU�FDQ�EH�GHYHORSHG�LQGHSHQGHQWO\��WKHUHIRUH�WKH�

LQWHUIDFH�EHWZHHQ�HDFK�OD\HU�LV�FUXFLDO�DQG�KDV�WR�VWDQGDUGLVH�LQ�D�SUHFLVH�DQG�DFFXUDWH�

ZD\��+RZHYHU��WKLV�LV�GHPDQGLQJ�DQG�UHTXLUHV�± XQOHVV�WKH�SURFHVV�ZLOO�EH�PXFK�EDFN�DQG�

IRUWK�± RU�LWHUDWLYH���

)LJXUH����3UHVHQWV�D�JHQHUDO�WHPSODWH�IRU�1�7LHU�$UFKLWHFWXUH��7KLV�WHPSODWH�ZLOO�EH�XVH�G�WR�

LOOXVWUDWH�WKH�DSSURDFKHV�ZKLFK�DSSO\�WR�HDFK�WLHU�

)LJXUH����*HQHUDO�WHPSODWH�IRU�1�7LHU�$UFKLWHFWXUH

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

(+ (LOLI�+MHOVHWK 2VOR�DQG�$NHUVKXV�

8QLYHUVLW\�&ROOHJH�RI�

$SSOLHG�6FLHQFHV

(LOLI�+MHOVHWK#KLRD�QR

-' -RKDQQHV�

'LP\DGL

8QLYHUVLW\�RI�$XFNODQG M�GLP\DGL#DXFNODQG�DF�Q]

11 1LFKRODV�

1LVEHW

EXLOGLQJ60$57�8.,�DQG�

$(&��DQG�/HHGV�%HFNHWW�

8QLYHUVLW\

QQ#DHF��FRP
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1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN
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�D 5$6(

�D���,QWURGXFWLRQ

�D�����1DPHV�DQG�V\QRQ\PV

5HTXLUHPHQW��$SSOLFDELOLW\��6HOHFWLRQ�DQG�([FHSWLRQ��5$6(��LV�DQ�DSSURDFK�WR�555�

FKHFNLQJ�GHYHORSHG�E\�$(&��IROORZLQJ�WKH�6LQJDSRUH�H3ODQ&KHFN�SURMHFW��:KLOVW�WKLV�

SURMHFW�ZDV�VXFFFHVVXO�DQG�ZHOO�LQ�DGYDQFH�RI�DQ\�RWKHU�V\VWHP�DURXQG�������LW�ZDV�

UHFRJQLVHG�WKDW�IRU�WKH�DSSURDFK�WR�EHFRPH�ZLGHVSUHDG�WKHUH�ZHUH�WZR�VWUDWHJLF�FKDOOHQJHV��

,Q������$(&��PDGH�DQ�RXWOLQH�SURSRVDO�WR�WKH�(8�IRU�D�GHYHORSPHQW�SURMHFW��EXW�WKLV�ZDV�

QRW�VXSSRUWHG�DQG�ZRUN�IRFXVVHG�RQ�WKH�,&&�$XWRPDWHG�&RGH�&KHFNLQJ�3URMHFW��ODWHU�

EUDQGHG�¶6PDUW&RGHV¶�

�D�����'HVFULSWLRQ

5$6(�XVHV�DGGLWLRQDO�PDUN�XS�RI�555�FRQWHQW�WR�UHQGHU�LW�FRPSXWDEOH��0DQ\�PDUN�XS�

SURFHVVHV�IRFXV�RQ�VHDUFK�WHUPV�RU�JUDPDWLFDO�DQDO\VLV�ZKLOH�5$6(�PDUN�XS�VHHNV�RQO\�WR

FODVVLI\�WKH�IXQFWLRQDO�UROH�RI�NH\�QRXQ�SKUDVHV�DQG�SDUDJUDSKV�LQ�WHUPV�RI�WKH�IRXU�ORJLFDO�

UROHV��5HTXLUHPHQW��$SSOLFDELOLW\��6HOHFWLRQ�DQG�([FHSWLRQ��

�D���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��

�D�����&RQWURO��RZQHUVKLS��DYDLODELOLW\

5$6(�ZDV�GHYHORSHG�E\�$(&��DQG�KDV�EHHQ�H[WHQVLYHO\�SXEOLVKHG�DQG�GHPRQVWUDWHG��,W�

KDV�EHHQ�XVHG�LQ�86�$UP\�(5'&�IXQGHG�SURMHFWV�´)DFLOLW\�&DSDFLW\�$QDO\VLV´�DQG�´0RGHO�

&RPSOLDQFH�&KHFNLQJ´��,W�KDV�DOVR�EHHQ�XVHG�LQ�WKH�8.�,QQRYDWH8.�5HJ%,0�SURMHFW�ZKHUH�

WKUHH�8.�%XLOGLQJ�5HJXODWLRQV�$SSURYHG�'RFXPHQWV��WKH�%5(($0�HQYLURQPHQWDO�

DVVHVVPHQW�PHWKRG�DQG�DQ�HQYLURQPHQWDO��KRXVLQJ�VWDQGDUGV�FDOOHG�WKH�¶&RGH�IRU�

6XVWDLQDEOH�+RPHV¶�ZHUH�DXWRPDWHG��

�D�����6XLWDELOLW\
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5$6(�LV�VXLWDEOH�IRU�WKH�IROORZLQJ�IXQFWLRQV�

$XWKRULQJ
&RPSXWHU�DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ
$QDO\VLV�DQG�FRGH�FRPSDULVRQV
)LOWHULQJ�DQG�VWUXFWXUHG�GLDORJXHV
&RQWUROOLQJ�SDUDPHWULF�REMHFWV�

7KH�SXUSRVH�RI�5$6(�LV�WZR�IROG��ILUVWO\�WR�UHQGHU�WKH�WH[W�FRPSXWDEOH�DQG�VHFRQGO\�WR�

IDFLOLWDWH�WKH�PDSSLQJ�RI�555�FRQWHQW�WR�RWKHU�IRUPDWV��

�� )RU� ,&&�6PDUW&RGHV�� DQG�86�$UP\�(5'&�� WKH�5$6(�PDUNHG�XS� FRQWHQW�ZDV�
SURFHVVHG� WR� JHQHUDWH� DQ� ,IF&RQVWUDLQW�PRGHO� �VHH� VHFWLRQ� �E��� 7KLV� ZDV� WKHQ�
FRQVXPHG� DORQJ� ZLWK� WKH� WDUJHW� SURMHFW� PRGHOV� DOVR� LQ� ,)&�� 7KUHH� VRIWZDUH�
LPSOHPHQWDWLRQV� ZHUH� GHPRQVWUDWHG�� $(&��;$%,2� ZLWK� 2FWDJD� YLHZHU�� 6ROLEUL�
0RGHO�&KHFNHU�ZLWK�DGG�RQ��DQG�6LQJDSRUH�H3ODQ&KHFN�ZLWK�)RUQD[�9LHZHU�

�� )RU� WKH� ,QQRYDWH� 8.� 5HJ%,0� SURMHFW�� WKH�PDUN�XS� ZDV� PDSSHG� LQWR� WKH� -DYD�
'URROV�'5/�IRUPDW��VHH�VHFWLRQ��F��

�� )URP� ����� RQZDUGV� $(&�� KDV� EHHQ� GHPRQVWUDWLQJ� D� FKHFNLQJ� HQJLQH� ZKLFK�
FRQVXPHV�WKH�5$6(�PDUNHG�XS�FRQWHQW�GLUHFWO\��ZLWKRXW�XVH�RI�DQ\�LQWHUPHGLDWH�
IRUPDW�

�D���&RPPHUFLDO�EDVH

�D�����DXWKRULQJ�FDSWXUH�WRROV��VLQJXODU��PXOWLSOH�

,QLWLDOO\��PDUNXS�ZDV�SHUIRUPHG�XVLQJ�D�VWDQGDUG�;0/�HGLWRU��$OWRYD�;0/63<�ZKLFK�ZDV�

DSSOLHG�WR�,&&¶V�SURSULHWDU\�LQWHUQDO�GRFXPHQW�;0/�IRUPDW��/DWWHUO\��WKH�,&&�6PDUW&RGHV�

¶HGLWRU¶��ZKLFK�ZDV�D�FRQWUROOHG�PDUN�XS�WRRO��ZDV�GHYHORSHG�EXW�WKDW�LV�QRZ�QRW�

FRPPHUFLDOO\�VXSSRUWHG��

$OO�WKUHH RI�WKH�FRPPHUFLDO�GHPRQVWUDWLRQV�VWLOO�H[LVW��WKRXJK�WKH�6ROLEUL�DGG�RQ�LV�QRW�

DYDLODEOH�FRPPHUFLDOO\�

)RU�WKH�86�$UP\�(5'&�SURMHFWV��PDUN�XS�ZDV�DFKHLYHG�XVLQJ�$OWRYD�;03/63<�IRU�WKH�

WH[WXDO�FRQWHQW��7DEXODU�FRQWHQW�ZDV�WUDQVIRUPHG�DXWRPDWLFDOO\�WR�LQVHUW�PDUNXS�

V\VWHPDWLFDOO\�XVLQJ�VWDQGDUG�;6/7�WUDQVIRUPDWLRQ�WRROV��
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$OO�WKUHH�RI�WKH�FRPPHUFLDO�GHPRQVWUDWLRQV�VWLOO�H[LVW��WKRXJK�WKH�6ROLEUL�DGG�RQ�LV�QRW�

DYDLODEOH�FRPPHUFLDOO\�

$�UDQJH�RI�WRROV�DUH�DYDLODEOH�LQFOXGLQJ�

$(&��;$%,2�ZLWK�2FWDJD�YLHZHU�DQG 6LQJDSRUH�H3ODQ&KHFN�ZLWK�)RUQD[�9LHZHU�ERWK�
XVHG�D�FRUH�HQJLQH�ZULWWHQ�LQ�([SUHVV;�E\�$(&���7KH�6ROLEUL�0RGHO�&KHFNHU�DGG�RQ�ZDV�
&RGHV�E\�6ROLEUL�
7KH� 86� $UP\� (5'&� SURMHFWV� XVHG� D� FRPPDQG� OLQH� XWLOLW\� ZULWWHQ� E\� $(&�� FDOOHG�
&RPSOLDQFH��ZKLFK�ZDV�UHOHDVHG DV�SDUW�RI�WKH�$(&��%LP6HUYLFHV�WRRONLW�DQG�KDV�EHHQ�
IUHHO\�DYDLODEOH�VLQFH������
)RU�WKH�,QQRYDWH�8.�5HJ%,0�SURMHFW��WKH�UXOH�HQJLQH�ZDV�-DYD�'URROV��7KH�8QLYHUVLW\�RI�
&DUGLII�GHYHORSHG�DQG�WHVWHG�WKH�ZUDSSHU�DURXQG�WKLV��
)URP������RQZDUGV�$(&��KDV�EHHQ GHPRQVWUDWLQJ�D�FKHFNLQJ�HQJLQH�ZKLFK�FRQVXPHV�
WKH�5$6(�PDUNHG�XS�FRQWHQW�GLUHFWO\��

�D�����6FDODELOLW\�DQG�UROH�LQ�FUHDWLQJ�D�PDUNHW�SODFH�IRU�555�DSSOLFDWLRQV

%HFDXVH�5$6(�DFWV�DV�DQ�HIILFLHQW�PHWKRG�RI�FDSWXULQJ�555�FRQWHQW�LW�IDFLOLWDWHV�DQ�HIILFLHQW

SURFHVV��SHUKDSV���[��PRUH�HIILFLHQW�WKDQ�SURFHGXUDO�FRGLQJ��EDVHG�RQ�DQ�DQDO\VLV�

FRQGXFWHG�D�FRPPHUFLDO�FOLHQW�ZLWK�$(&���%\�EHLQJ�HPEHGGHG�LQ�WKH�VRXUFH�WHVW��LW�PDNHV�

WKH�YHUVLRQ�DQG�UHYLVLRQ�FRQWURO�SURFHVV�LPSOLFLW��DQG�DOORZV�DOO�VXEVHTXHQW�DQDO\VLV DEOH�WR�

UHIHU�WR�WKH�VSHFLILF�QRXQ�SKUDVHV�LQ�WKH�VSHFLILF�GRFXPHQW��DGGLQJ�FUHGLELOLW\�DQG�

WUDQVSDUHQF\��

�D���7HFKQLFDO

�D�����([SUHVVLYLW\�DQG�JHQHUDOLW\

5$6(�KDV�WKH�IROORZLQJ�DWWULEXWHV�

$Q\�555�FRQWHQW�FDQ�EH�PDUNHG�XS��:LWK�5$6(�WKHUH�LV�QR�QHHG�WR�DQWLFLSDWH�ODWHU�LVVXHV�
RI�FRPSXWDELOLW\�RU�ZKHWKHU�GDWD�ZLOO�EH�DYDLODEOH��*LYHQ�WKH�VSHHG�ZLWK�ZKLFK�WH[W�FDQ�EH�
PDUNHG�XS�LW�LV�SUHIHUDEOH�WKDW�DOO�UHTXLUHPHQWV�EH�WDJJHG��3ULRULWLVDWLRQ�RI�ZKLFK�FODXVHV�
QHHG�DXWRPDWLRQ�HPHUJHV�QDWXUDOO\�IURP�WKH�H[HFXWLRQ�SURFHVV��ZKHUH�VRPH�FODXVHV�DUH�
UDUHO\�H[SORUHG��ZKLOVW�RWKHUV�HPHUJH�DV�FULWLFDO�
7KH�IRXU�5$6(�UROHV�DUH�WUHDWHG�HTXDOO\�DQG�V\PPHWULFDOO\�VR�WKDW�WKH�UHJXODWLRQ�FDQ�EH�
GULYHQ�LQ�DQ\�GLUHFWLRQ��VLPSOH�KHXULVWLFV�DUH�HDVLO\�LQFOXGHG��VXFK�DV�LI�D�SLSH�LV�DOUHDG\�
NQRZQ�WR�EH�UHG�� WKHUH� LV�QR�QHHG�WR�IXUWKHU�FKHFN�D�UHJXODWLRQ� WKDW� UHTXLUHV�KRW�ZDWHU�
SLSHV�WR�EH�UHG��
5HJXODWLRQV� WKDW�DUH�SUHGRPLQDQWO\�SHUIRUPDQFH�EDVHG�FDQ�EH�KDQGOHG�HTXDOO\�ZHOO�DV�
WKH� HQJLQH� FDQ� WUDFN� DQ\� UHTXLUHPHQWV� IRU� HYLGHQFH� �VXFK� DV� DFFHSWDEOH� FDOFXODWLRQ�
VKHHWV��
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5HJXODWLRQV� WKDW� DUH� SUHGRPLQDQWO\� SURFHGXUDO� FDQ� DOVR� EH� KDQGOHG� LI� WKH� HQJLQH� KDV�
DFFHVV�WR�WKH�VWDWH�RI�WKH�SURFHVV�RU�FDQ�TXHU\�WKH�DSSOLFDQW�IRU�WKH�DGGLWLRQDO�LQIRUPDWLRQ��
,VVXHV� VXUURXQGLQJ� KHXULVWLFV� FDQ� EH� GHOHJDWHG� WR� WKH� UXOH� HQJLQH�� IRU� H[DPSOH�� VRPH�
HQJLQHV�PD\� WUDFN� WKH�GLIILFXOW\� RI�JHWWLQJ�D�SDUWLFXODU�PHWULF� DQVZHUHG�DQG�ZHLJK� WKDW�
DJDLQVW�LWV�LPSRUWDQFH�LQ�WKH�RYHUDOO�RXWFRPH��
7DUJHW� �SURMHFW��PRGHO� VFKHPDV�DQG� IRUPDWV��5$6(�PDNHV�QR�DVVXPSWLRQV�DERXW� WKH�
WDUJHW�GRPDLQ��QRU�DERXW�WKH�WDUJHW�VFKHPD��5$6(�GRFXPHQWV�DUH�;+70/�WR�HQVXUH�WKDW�
WKH\�DUH�GLUHFWO\�DGGUHVVDEOH�E\�DQ\�;0/�WHFKQRORJ\�
1R� SHUIRUPDQFH� FKDUDFWHULVWLFV� KDYH� EHHQ� PHDVXUHG�� %HFDXVH� RI� LWV� VXSSRUW� IRU�
DSSOLFDELOLW\��WKH�HQJLQH�PXVW�EHJLQ�E\�DSSO\LQJ�HYHU\�555�DJDLQVW�HYHU\�REMHFW��+RZHYHU��
LQ�PRVW�FDVHV�WKLV�LV�D�PRPHQWDU\�WHVW���7KLV�SHQFLO�SDVVHV�WKH�%XLOGLQJ�$FW�EHFDXVH�WKH�
UHJXODWLRQ�LV�DSSOLFDEOH�RQO\�WR�KDELWDEOH�VWUXFWXUHV���
$ELOLW\� WR�ZRUN�ZLWK�H[WHUQDO�GLFWLRQDULHV��7KH�6PDUWFRGH� LPSOHPHQWDWLRQ�ZRUNHG�ZLWK�D�
ORFDO�5')�2:/�GLFWLRQDU\��&RPSOLDQFH��XVHG�D�VXLWH�RI�0LFURVRIW�'RW1HW�'//V�WR�SURYLGH�
WKH�GLFWLRQDU\�IXQFWLRQDOLW\��)RU�,QQRYDWH�8.�5HJELP�DQG�VXEVHTXHQWO\�$(&��5HTXLUH��
ERWK�XVH�D�ORFDO�;0/�GLFWLRQDU\��

�D�����$FFHSWDELOLW\�DQG�SURYHQDQFH

/LQNDJHV�EDFN�WR�WKH�VRXUFH�RI�WKH�UHTXLUHPHQWV�DUH�FUHDWHG�E\�QRWLQJ�WKH�85,�WR�WKH�

VSHFLILF�,'�DWWDFKHG�WR�WKH�PDUN�XS��7KLV�OLQN�FDQ�EH�SDVVHG�WKURXJK�WR�DQ\�UHVXOWLQJ�UHSRUW�

RU�XVHU�LQWHUIDFH�

/LQNDJHV�IRUZDUG�WR�WKH�SURMHFW�PRGHO��/LQNDJHV�IRUZDUG�WR�WKH�,'�RU�*8,'�RI�WKH�SURMHFW�

PRGHO�REMHFWV�DUH�FDSWXUHG�DQG�FDQ�EH�XVHG�WR�JHQHUDWH�%&)�PHVVDJHV�RU�WR�FUHDWH�D�

UHQGHU�RU��'�LQWHUDFWLYH�YLHZ�ZLWK�WKH�REMHFWV�LQ�TXHVWLRQ�KLJKOLJKWHG�LQ�UHG�

'HSWK�RI�UHVXOWV�WKDW�FDQ�EH�UHSRUWHG��$OO�UHVXOWV�DUH�HQWHUHG�ILUVW�LQWR�DQ�;0/�ORJ�WKDW�FDQ�EH�

WUDQVIRUPHG�DQG�UHQGHUHG�WR�SURYLGH�DV�PXFK�RU�DV�OLWWOH�IHHGEDFN�DV�GHVLUHG��

�D���'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV

:L[��-���1LVEHW��1��DQG�/LHELFK��7��������³8VLQJ�&RQVWUDLQWV�WR�9DOLGDWH�DQG�&KHFN�
%XLOGLQJ�,QIRUPDWLRQ�0RGHOV´ �WK�(XURSHDQ�&RQIHUHQFH�RQ�3URGXFW�DQG�3URFHVV�
0RGHOLQJ��(&330��6RSKLD�$QWLSROLV���������6HSW��������S����������(GLWHG�E\�
5DLPDU�6FKHUHU�DQG�$ODLQ�=DUOL�7D\ORU�	�)UDQFLV�������3ULQW�,6%1������������������
���H%RRN�,6%1�������������������
KWWS���ZZZ�DHF��FRP�HQ����B���B,&&�KWP
1LVEHW�1��:L[�-�DQG�&RQRYHU�'���������7KH�IXWXUH�RI�YLUWXDO�FRQVWUXFWLRQ�DQG�
UHJXODWLRQ�FKHFNLQJ´��LQ�%UDQGRQ��3���.RFDWXUN��7���(GV���9LUWXDO�)XWXUHV�IRU�'HVLJQ��
&RQVWUXFWLRQ�DQG�3URFXUHPHQW��%ODFNZHOO��2[IRUGVKLUH��
GRL� ����������������������FK��
(LOLI�+MHOVHWK��1LFN�1LVEHW��������³2YHUYLHZ�RI�&RQFHSWV�IRU�0RGHO�&KHFNLQJ´�LQ�
&,%�:����������WK�,QWHUQDWLRQDO�&RQIHUHQFH�� $SSOLFDWLRQV�RI�,7�LQ�WKH�$(&�,QGXVWU\�
(LOLI�+MHOVHWK��1LFN�1LVEHW��������³([SORULQJ�6HPDQWLF�%DVHG�0RGHO�&KHFNLQJ´�LQ�
&,%�:����������WK�,QWHUQDWLRQDO�&RQIHUHQFH�� $SSOLFDWLRQV�RI�,7�LQ�WKH�$(&�,QGXVWU\�
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(LOLI�+MHOVHWK��1LFN�1LVEHW��������³&DSWXULQJ�QRUPDWLYH�FRQVWUDLQWV�E\�XVH�RI�WKH�
VHPDQWLF�PDUN�XS��5$6(��PHWKRGRORJ\´�LQ�&,%�:����������WK�,QWHUQDWLRQDO�
&RQIHUHQFH�� $SSOLFDWLRQV�RI�,7�LQ�WKH�$(&�,QGXVWU\��
�VHH�DOVR�(LOLI�+MHOVHWK�³&RQYHUWLQJ�SHUIRUPDQFH�EDVHG�UHJXODWLRQV�LQWR�
FRPSXWDEOH�UXOHV�LQ�%,0�EDVHG�PRGHO�FKHFNLQJ�VRIWZDUH´���
(��:LOOLDP�(DVW��1LFKRODV�1LVEHW��������³)DFLOLW\�&DSDFLW\�$QDO\VLV´�LQ�&,%�:���
�������WK�,QWHUQDWLRQDO�&RQIHUHQFH�� $SSOLFDWLRQV�RI�,7�LQ�WKH�$(&�,QGXVWU\��
1LVEHW��1���DQG�6��/RFNOH\�����������$XWRPDWHG�HQKDQFHPHQW�RI�%,0�PRGHOV���
(&330������
%HDFK�7+��.DVLP�7��/L�+��1LVEHW�1��5H]JXL�<��³7RZDUGV�DXWRPDWHG�FRPSOLDQFH�
FKHFNLQJ�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\´��/HFWXUH�1RWHV�LQ�&RPSXWHU�6FLHQFH���
��������������������,661������������������������������������B��

$SSOLFDWLRQV�

1LVEHW��1���������³%LP6HUYLFHV�± &RPPDQG�OLQH�DQG�,QWHUIDFH�XWLOLWLHV�IRU�%,0´�
KWWS���ZZZ�DHF��FRP�HQ����B���KWP �FLWHG����-XQ������LQFOXGLQJ�

R 7UDQVIRUP��IRU�GDWD�VFKHPD�LQWHURSHUDELOLW\
R &RPSOLDQFH��IRU�PRGHO�YDOLGDWLRQV

1LVEHW��1���������³%LP6HUYLFHV�± 5HTXLUHPHQWV�:RUNEHQFK´��LQFOXGLQJ�
R 5HTXLUH���������IRU�GRFXPHQW�PDUN�XS�DQG�UXOH�H[WUDFWLRQ
R 5HTXLUH���������ZLWK�GLFWLRQDU\�PDLQWHQDQFH�LQWHUIDFH
R 5HTXLUH���SODQQHG�������ZLWK�LQWHJUDWHG�FRPSOLDQFH�FKHFNLQJ�

�D���%DFNJURXQG�UHIHUHQFHV�DQG�SXEOLFDWLRQV��DXWKRUV�DQG�FRQWDFWV�IRU�IXUWKHU�GLVFXVVLRQV�

([DPSOH����.RUHDQ�%XLOGLQJ�$FW������PDUNHG�XS�XVLQJ�5$6(�

([DPSOH����.RUHDQ�%XLOGLQJ�$FW������UHIOHFWHG�EDFN�DV�VWUXFWXUHG�SURVH�
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.RUHDQ�%XLOGLQJ�$FW������H[SHFWV���������2EMHFWLYH�NU�ED��������

a
2EMHFWLYH�NU�ED�������H[SHFWV�HLWKHU�ILUVW�WKDW�����2EMHFWLYH�NU�ED������D�RU�VHFRQG�

WKDW�QRW�VWDLU�H[LVWV�RU�WKLUG�WKDW�QHLWKHU�VWDLU�OHDGLQJ�WR�VKHOWHU�IORRU�QRU�VWDLU�OHDGLQJ�

WR�JURXQG�RU�ODVW�WKDW�����VWDLU�OHDGLQJ�WR�VKHOWHU�IORRU���

a
2EMHFWLYH�NU�ED������D�H[SHFWV�HLWKHU�����VSDFH�ZDONLQJ�GLVWDQFH�LV�OHVV�WKDQ�RU�HTXDO�

WR����P RU�HLWKHU�2EMHFWLYH�NU�ED�������H��RU�2EMHFWLYH�NU�ED�������H���

a
2EMHFWLYH�NU�ED�������H��H[SHFWV�HLWKHU�����VSDFH�ZDONLQJ�GLVWDQFH�LV�OHVV�WKDQ�RU�

HTXDO�WR����P RU�QHLWKHU�VWUXFWXUH�LV)LUH3URRI�QRU�VWUXFWXUH�LV1RQ&RPEXVWLEOH��

a
2EMHFWLYH�NU�ED�������H��H[SHFWV�HLWKHU�����VSDFH�ZDONLQJ�GLVWDQFH�LV�OHVV�WKDQ�RU�

HTXDO�WR����P RU�HLWKHU�QRW�EXLOGLQJ�XVDJH�IDFWRU\�RU�QRW�EXLOGLQJ�SURVFULEHG8VH�RU�

QRW�EXLOGLQJ�XVDJH�IDFWRU\�RU�QHLWKHU�EXLOGLQJ�KDV6\VWHP�DXWRPDWLF�ILUH�H[WLQJXLVKHUV�

QRU�EXLOGLQJ�KDV6\VWHP�VSULQNOHUV���

([DPSOH����.RUHDQ�%XLOGLQJ�$FW������UHIOHFWHG�EDFN�DV�D�OLVW�RI�PHWULFV

3KUDVH 2EMHFW 3URSHUW\ &RPSDULVR

Q

7DUJHW 8QL

W

6HOHFWLRQ DXWRPDWLF�

ILUH�

H[WLQJXLVKH

UV�

EXLOGLQJ KDV6\VWHP DXWRPDWLF�

ILUH�

H[WLQJXLVKH

UV

6HOHFWLRQ VSULQNOHUV� EXLOGLQJ KDV6\VWHP VSULQNOHUV

$SSOLFDWLRQ SUHVFULEHG�

E\�

2UGLQDQFH�

RI�WKH�

0LQLVWU\�RI�

/DQG��

,QIUDVWUXFWX

EXLOGLQJ SURVFULEHG8VH
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UH�DQG�

7UDQVSRUW�

$SSOLFDWLRQ IDFWRU\ EXLOGLQJ XVDJH IDFWRU\

$SSOLFDWLRQ DXWRPDWHG�

SURGXFWLRQ�

IDFLOLW\�

EXLOGLQJ XVDJH IDFWRU\

5HTXLUHPH

QW

ZDONLQJ�

GLVWDQFH�

IURP�HDFK�

SDUW�RI�WKH�

OLYLQJ�URRP�

WR�WKH�VWDLUV�

LV�QRW�PRUH�

WKDQ����

PHWHUV�

VSDFH ZDONLQJ�GLVWDQFH � �� P

5HTXLUHPH

QW

ZDONLQJ�

GLVWDQFH�RI�

QRW�PRUH�

WKDQ����

PHWHUV�

VSDFH ZDONLQJ�GLVWDQFH � �� P

5HTXLUHPH

QW

WKH�ZDONLQJ�

GLVWDQFH�RI�

QRW�PRUH�

WKDQ����

PHWHUV�

VSDFH ZDONLQJ�GLVWDQFH � �� P

$SSOLFDWLRQ VWDLUV� VWDLU H[LVWV

6HOHFWLRQ OHDGLQJ�WR�

WKH�VKHOWHU�

IORRU�

VWDLU OHDGLQJ�WR VKHOWHU�IORRU

6HOHFWLRQ WKH�JURXQG� VWDLU OHDGLQJ�WR JURXQG

([FHSWLRQ WKH�VKHOWHU�

IORRU�

VWDLU OHDGLQJ�WR VKHOWHU�IORRU

6HOHFWLRQ ILUHSURRI�

VWUXFWXUH�

VWUXFWXU

H

LV)LUH3URRI
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6HOHFWLRQ QRQ�

FRPEXVWLEO

H�PDWHULDOV�

VWUXFWXU

H

LV1RQ&RPEXVWLE

OH

([DPSOH����.RUHDQ�%XLOGLQJ�$FW������UHIOHFWHG�EDFN�DV�ORJLFDO�WUHH

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��

DQG�/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP
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�E��,IF�&RQVWUDLQW�0RGHO

�E���,QWURGXFWLRQ

�E�����7KH�,IF�&RQVWUDLQW�PRGHO�LV�RQH�RI�WKH�FRUH�VXE�VFKHPDV�LGHQWLILHG�LQ�WKH�,)&�

GHYHORSPHQW�GLDJUDP��,W�ZDV�LQWURGXFHG�LQ�,)&�[�DQG�UDWLRQDOLVHG�IRU�,)&��

�E�����'HVFULSWLRQ

7KH ,IF&RQVWUDLQW5HVRXUFH VFKHPD�SURYLGHV�IRU�WKH�VSHFLILFDWLRQ�RI�FRQVWUDLQWV�

�,IF&RQVWUDLQW��WKDW�PD\�EH�DSSOLHG�WR�DQ\�REMHFW�WKDW�LV�D�VXEW\SH�

RI ,IF2EMHFW'HILQLWLRQ RU ,IF3URSHUW\'HILQLWLRQ �WKURXJK�WKH�SURYLVLRQ�RI�WKH�UHODWLRQVKLS�

FODVV ,IF5HO$VVRFLDWHV&RQVWUDLQW���$OVR��FRQVWUDLQWV�PD\�EH�DSSOLHG�WR�VSHFLILF�UHVRXUFH�

REMHFWV�VXFK�DV�DQ ,IF3URSHUW\ �WKURXJK�WKH�SURYLVLRQ�RI�WKH�UHODWLRQVKLS�

FODVV ,IF5HVRXUFH&RQVWUDLQW5HODWLRQVKLS��

$�JUDGH�PD\�EH�VHW�IRU�WKH�FRQVWUDLQW�WKDW�HVWDEOLVKHV�ZKHWKHU�LW�LV�D�KDUG�FRQVWUDLQW��PXVW�

EH�VDWLVILHG���D�VRIW�FRQVWUDLQW��VKRXOG�EH�VDWLVILHG��RU�VLPSO\�DGYLVRU\�

$�FRQVWUDLQW�PXVW�EH�QDPHG�DQG�PD\�KDYH�RQH�RU�PRUH�VRXUFHV�ZLWKLQ�ZKLFK�LW�LV�GHILQHG�RU�

IURP�ZKLFK�LW�LV�WDNHQ��$GGLWLRQDOO\��D�FRQVWUDLQW�PD\�RSWLRQDOO\�EH�DVVLJQHG�D�FUHDWLQJ�DFWRU��

FUHDWLRQ�GDWH�DQG�D�GHVFULSWLRQ�

&RQVWUDLQWV�PD\�EH�HLWKHU�TXDOLWDWLYH��DQ�REMHFWLYH�FRQVWUDLQW��RU�TXDQWLWDWLYH��D�PHDVXUHG�

FRQVWUDLQW�RU�PHWULF���$�TXDOLILHU�FDQ�EH�DSSOLHG�WR�DQ�REMHFWLYH�FRQVWUDLQW�WKDW�GHWHUPLQHV�WKH�

SXUSRVH�IRU�ZKLFK�LW�LV�DSSOLHG��,W�PD\�EH�DSSOLHG�WR�GHILQH�WKH�FRQVWUDLQLQJ�YDOXHV�EH\RQG�

ZKLFK�EXLOGLQJ�FRGHV�PD\�EH�YLRODWHG�RU�WR�OLPLW�WKH�UHVXOWLQJ�UDQJH�RI�YDOXHV��IRU�H[DPSOH��

YDOXH�RI�;�PXVW�EH�JUHDWHU�WKDQ�$��EXW�OHVV�WKDQ�%���6HYHUDO�SRVVLEOH�SXUSRVHV�DUH�SURYLGHG�

WKURXJK�DQ�HQXPHUDWLRQ�

$�PHDVXUHG�FRQVWUDLQW�RU�PHWULF�GHILQHV�WKH�DFWXDO�YDOXH�RU�YDOXHV�WR�EH�FRPSDUHG��9DOXHV�

FDQ�EH�GHILQHG�LQ�WHUPV�RI�D�EHQFKPDUN�UHTXLUHPHQW�ZKLFK�VHWV�WKH�LQWHQW�RI�WKH�FRQVWUDLQW��

IRU�H[DPSOH��ZKHWKHU�WKH�EHQFKPDUN�LV�JUHDWHU�WKDQ�RU�OHVV�WKDQ��7KH�YDOXH�RI�D�FRQVWUDLQW�

PD\�EH�GHILQHG�DFFRUGLQJ�WR�D�QXPEHU�RI�GDWD�W\SHV�WKDW�DUH�DYDLODEOH�WKURXJK�D�VHOHFW�

PHFKDQLVP�

(;$03/(�
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:KHUH�D�PDQXIDFWXUHG�VSHFLILHV�WKDW�WKHLU�SXPS�VKRXOG�EH�VHUYLFHG�HYHU\�VL[�PRQWKV��µD���

PRQWK�FRXQWGRZQ¶�ZRXOG�EH�WKH�
7ULJJHU&RQGLWLRQ
��QDPHG�
3XPS0DLQWHQDQFH&RQGLWLRQ
��

KDYH�DV�LWV�VRXUFH�
0DQXIDFWXUHU'DWD
�DQG�EH�JUDGHG�DV�
$GYLVRU\
��,W�FRXOG�KDYH�DV�D�VLQJOH�

YDOXH���A�����VHF�DV�WKH�IUHTXHQF\�RI�YLEUDWLRQ�DQG�KDYH�D�EHQFKPDUN�RI�


*UHDWHU7KDQ2U(TXDO7R
�
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)LJXUH����,IF�&RQVWUDLQW�5HVRXUFH��,IF�[��
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)LJXUH����,IF�&RQVWUDLQW�5HVRXUFH��,)&��
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�E���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW

�E�����7KH�,IF&RQVWUDLQW�5HVRXUFH�LV�SDUW�RI�EXLOGLQJ60$57¶V�,62�������,)&�VFKHPD��,W�LV�

EXLOW�RQ�WZR�NLQGV�RI�,IF&RQVWUDLQW� $Q�,IF2EMHFWLYH�LV�GHVFULEHG�EXW�LV�GHILQHG�E\�LWV�ORJLFDO�

UHODWLRQVKLS�WR�RWKHU�,IF2EMHFWLYHV�DQG�,IF0HWULFV��$Q�,IF0HWULF�LV�GHVFULEHG�EXW�GHILQHG�E\�WKH�

H[DPLQDWLRQ�RI�DQRWKHU�REMHFW��7KDW�REMHFW�FDQ�EH�LQ�WKH�VDPH�PRGHO��LQ�D�UHPRWH�PRGHO��RU�

GHILQHG�LQ�WHUPV�RI�D�VHDUFK�WHUP��7KH�HYDOXDWLRQ�GHSHQGV�RQ�D�FRPSDULVRQ�DJDLQVW�D�

VHFRQG�YDOXH�

�E�����7KH�FKDQJHV�PDGH�WR�,)&��KDYH�UHSODFHG�D�VHSDUDWH�REMHFWLILHG�UHODWLRQVKLS�ZLWK�D�

PRUH�KLHUDUFKLFDO�UHSUHVHQWDWLRQ�GLUHFWO\�IURP�,IF2EMHFWLYH�WR�LWV�GHFLGLQJ�,IF&RQVWUDLQWV��

,)&��DOVR�LQWURGXFHG�WZR�PLVVLQJ�ORJLFDO�RSHUDWRUV��7KH�PDMRULW\�RI�GHPRQVWUDWLRQV�RI�WKH�

XVH�RI�WKH�,IF&RQVWUDLQW�PRGHO�KDYH�EHHQ�PDGH�XVLQJ�,IF�[���

7KH�,)&�&RQVWUDLQW�DSSURDFK�LV�VXLWDEOH�IRU�PXOWLSOH�SXUSRVHV�DV�

7KH�VLPSOLFLW\�PDNHV�DXWKRULQJ�RU�JHQHUDWLRQ�UHODWLYHO\�VWUDLJKW�IRUZDUG��
&RPSXWHU�DVVLVWHG� DQG� DXWRPDWHG� FRGH� FRPSOLDQFH� FKHFNLQJ�� DQG� )LOWHULQJ� DQG�
VWUXFWXUHG�GLDORJXHV�KDV�EHHQ�GHPRQVWUDWHG�LQ�WKH�,&&�6PDUW&RGHV�DQG�86�$UP\�0&$�
DQG�)&$�SURMHFWV��
7KH� VFKHPD� UHSUHVHQWDWLRQ� LV� QHXWUDO� DV� WR� KRZ� LW� LV� H[SORUHG� DQG� VR� DQDO\VLV� DQG�
FRPSDULVRQ�LV�SRVVLEOH�
,W� FDQ�EH�XVHG� WR�FRQWURO�SDUDPHWULF�REMHFWV��7KLV�KDV�EHHQ�GHPRQVWUDWHG�RQ�DQ� ,.($�
FRQILJXUDEOH�NLWFKHQ�XQLW��DYDLODEOH�IRU�UHYLHZ��E\�7LP�&KLSPDQ�RI�&RQVWUXFWLYLW\��

�E���&RPPHUFLDO�EDVH

7RRONLWV�IRU�PDQLSXODWLQJ�,)&�DUH�EXLOW�LQWR�PRVW�%,0�DXWKRULQJ�WRROV�DQG�DUH�DYDLODEOH�

VHSDUDWHO\���

)UHH���2SHQ�VRXUFH�WRROV�LQFOXGH�

;%,0
%LP�6HUYHU
,IF(QJLQH��5')�

&RPPHUFLDO�WRROV�LQFOXGH�

(30
6LWH7RROV

6HH�IXUWKHU�OLVWV�RQ�WKH�EXLOGLQJ60$57�ZHEVLWH�
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�E�����$XWKRULQJ�FDSWXUH�WRROV��VLQJXODU��PXOWLSOH��

$XWKRULQJ�KDV�EHHQ�DFKLHYHG�WKURXJK�

5$6(�PDUNXS�OHDGLQJ�WR�WKH�JHQHUDWLRQ�RI�,IF&RQVWUDLQW�PRGHOV�
;6/7�PDSSLQJV�IURP�ODUJH�GDWD�WDEOHV�LQ�+70/�DQG�LQ�6SUHDGVKHHWV�

�E�����DVVHVVPHQW�HQJLQHV��VRIWZDUH�DQG�WRRONLWV�IRU��VLQJXODU��PXOWLSOH���

7R�GDWH��WKH�$(&��;$%,2�IRU�,&&��6ROLEUL�IRU�,&&�DQG�H3ODQ&KHFN�IRU�,&&��&RPSOLDQFH��IRU�

86�$UP\�(5'&�DQG�8.�,QQRYDWH�8.�5HJ%,0�SURMHFWV�KDYH�XVHG�WKH�,IF&RQVWUDLQW�IRUPDW�

�E�����6FDODELOLW\ DQG�UROH�LQ FUHDWLQJ�D�PDUNHW�SODFH�IRU�555�DSSOLFDWLRQV�

*LYHQ�WKH�GRPLQDQFH�RI�,)&�LQ�WKH�EXLOGLQJ�DQG�LQIUDVWUXFWXUH�VHFWRU��LW�PD\�PDNH�PDUNHW�

VHQVH�WR�GHOLYHU�$(&�555�FRQWHQW�DV�,IF&RQVWUDLQW�PRGHOV�

�E���7HFKQLFDO

�E�����([SUHVVLYLW\�DQG�JHQHUDOLW\

7KH�,)&�&RQVWUDLQW�DSSURDFK�LV�FKDUDFWHULVHG�E\�WKH�IROORZLQJ�

7R�GDWH��DOO�555�FRQWHQW�KDV�EHHQ�H[SUHVVHG�ZLWK�WKH�XVH�RI�VHYHUDO�FRQYHQWLRQV�IRU�WKH�
VHDUFK�ILOWHU�WHUPV��
7KH�,IF&RQVWUDLQW�KDV�DQ�DWWULEXWH�&RQVWUDLQW6RXUFH�ZKLFK�FDQ�EH�XVHG�WR�KROG�D�K\SHUOLQN�
RU�RWKHU�UHIHUHQFH�WR�WKH�RULJLQDO�555�FRQWHQW��
$ELOLW\�WR�KDQGOH�¶HDV\¶�WHFKQLFDO�UHTXLUHPHQWV�WKURXJK�WR�¶KDUG¶�PDQDJHPHQW�UHTXLUHPHQWV�
E\�UHSUHVHQWLQJ�WKH�ORJLFDO�VWUXFWXUH�
7DUJHW��SURMHFW��PRGHO�QDWXUDOO\�LQFOXGHV�,)&�DV�67(3��LIF;0/�DQG�LIF2:/�
3HUIRUPDQFH� PHDVXUHG� DJDLQVW� DQ� LQGHSHQGHQW� 555� SHUIRUPDQFH� EHQFKPDUN� DQG�
VXSSRUW�IRU�KHXULVWLFV�DQG�RSWLPLVDWLRQ�
,W�KDV�WKH�FDSDELOLW\�WR�ZRUN�ZLWK�H[WHUQDO�GLFWLRQDULHV��7KH�VHDUFK�ILOWHU�WHUPV�FDQ�EH�SXW�
WKURXJK�WKH�EV''�RU�DQ�HTXLYDOHQW�ORFDO�GLFWLRQDU\�WR�REWDLQ�D�UHILQHG�TXHU\�DJDLQVW�DQ�,)&�
SURMHFW�PRGHO�
&XUUHQWO\�WKH�,IF&RQVWUDLQW�VFKHPD�FDQQRW�UHSUHVHQW�XQFHUWDLQW\��DV�PD\�EH�UHTXLUHG�IRU�
5HFRPPHQGDWRU\ FRQWHQW��7KHUH� LV� QR� XQFHUWDLQW\� LQ� WKH� ORJLFDO� UHODWLRQVKLSV� EHWZHHQ�
FRQVWUDLQWV��
:LWKLQ�DQ�LQGLYLGXDO�PHWULF��DQ\�XQFHUWDLQW\�LQ�WKH�FRPSDULVRQ�EHWZHHQ�D�SURSHUW\�DQG�D�
WDUJHW�YDOXH��QRU�DQ\�XQFHUWDLQW\�LQ�WKH�UHVXOW�RI�HYDOXDWLQJ�D�PHWULF�RU�REMHFWLYH�

�E�����$FFHSWDELOLW\�DQG�SURYHQDQFH

/LQNDJHV�EDFN�WR�555�VRXUFH�DUH�KHOG�LQ�WKH�&RQVWUDLQW6RXUFH�DWWULEXWH��7KLV�FDQ�EH�D�
K\SHUOLQN�WR�D�VSHFLILF�PDUNHU�ZLWKLQ�WKH�WH[W��
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/LQNDJHV�IRUZDUG�WR��SURMHFW��PRGHO�DUH�W\SLFDOO\�UHPRWH�DQG�VRIW��EDVHG�RQ�WKH�VHDUFK�ILOWHU�
FULWHULD�
7KH� ORJLFDO�VWUXFWXUH�DOORZV�DOO�FRQWULEXWLQJ�GHFLVLRQV� WR�EH� LGHQWLILHG�DQG�H[SUHVVHG�DV�
SRVVLEOH�UHPHGLHV��)RU�H[DPSOH��XVLQJ�D�FDQGLGDWH�UHJXODWLRQ�IRU�'XEDL��D�URRP�WKDW�ZDV�
IDLOHG�ZDV�VXSSRUWHG�ZLWK�WKH�IROORZLQJ�VXJJHVWLRQV�

�� 5HPHDVXUH�WKH�VSDFH��DQ�H[DPSOH�RI�HYLGHQWLDO�VXSSRUW�EHLQJ�VRPHWLPHV�UHTXLUHG
�� (QODUJH�WKH�VSDFH��DQ�H[DPSOH�RI�D�VLPSOH�UHVSRQVH�WR�WKH�ODVW�FDXVH�RI�IDLOXUH�
�� 5HFODVVLI\�WKH�VSDFH�DV�QRW�KDELWDEOH��DQ�H[DPSOH�RI�D�UHVSRQVH�WR�DQ�LQWHUPHGLDWH�

SDVV�DQG�D�SRWHQWLDO�WULJJHU�IRU�DQ�HYLGHQWLDO�GLVSXWH�
�� 5HFODVVLI\�WKH�VWUXFWXUH�DV�QRW�D�KDELWDEOH�EXLOGLQJ��DQ�H[DPSOH�RI�D�UHVSRQVH�WR�WRS�

OHYHO�VFRSH�SDVV�DQG�D�SRWHQWLDO�WULJJHU�IRU�DQ�HYLGHQWLDO�GLVSXWH�
�� 5HORFDWH�WKH�IDFLOLW\�WR�D�GLIIHUHQW�MXULVGLFWLRQ�

7KHVH�VXJJHVWLRQV�ZHUH�ORJLFDOO\�FRUUHFW��DQG�ZHUH�IHOW�WR�EH�DFFHSWDEOH�DV�SODXVLEOH�

UHVSRQVHV�WR�D�SDUWLFXODU�SUREOHP��

([DPSOH����.RUHDQ�%XLOGLQJ�$FW������DV�,IF�&RQVWUDLQWV DXWRPDWLFDOO\�JHQHUDWHG�IURP�

5$6(

7KH�H[DPSOH�UHSUHVHQWV�.RUHDQ�%XLOGLQJ�$FW������DV�D�QXPEHU�RI�,IF�0HWULFV�MRLQHG�WR�

DJJUHJDWH�LQWR�,IF�2EMHFWLYHV�

%XLOGLQJ60$57 ,)&�&RQVWUDLQW�PRGHO�RI�5HJXODWLRQ��5HTXLUHPHQWV�DQG�

5HFRPPHQGDWLRQV

(QWLW\ 1DPH 'HWDLO

,IF2EMHFWLYH�L������ .RUHDQ�%XLOGLQJ�

$FW�����BNU�ED�

������NU�ED����

��D�NU�ED�������

H��NU�ED�������

H�B[�

XVHU�GHILQHG�L������ L������

GRFXPHQW�FRGHFRPSOLDQFH

,IF2UJDQL]DWLRQ�L������ $(&��8.�/WG $(&��.RUHDQ�%XLOGLQJ�$FW������

L������

,IF&DOHQGDU'DWH�L������ ���������

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ L������ ORJLFDORU
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,IF2EMHFWLYH�L������ .RUHDQ�%XLOGLQJ�

$FW�����BNU�ED�

������NU�ED����

��D�NU�ED�������

H��NU�ED�������

H�B[�BDVUHTXLUHG

DV�UHTXLUHG�QRWGHILQHG�

FRGHFRPSOLDQFH

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ L������ ORJLFDODQG

,IF2EMHFWLYH�L������ NU�ED������ XVHUGHILQHG�L������ L������

GRFXPHQW�FRGH�FRPSOLDQFH

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ �L������ L������ L������

L��������ORJLFDORU

,IF2EMHFWLYH�L������ NU�ED����

��BQRWVHOHFWHG

QRW�VHOHFWHG�QRWGHILQHG�

FRGHFRPSOLDQFH

,IF2EMHFWLYH�L������ NU�ED����

��BQRWDSSOLFDEOH

QRW�DSSOLFDEOH�QRWGHILQHG�

FRGHFRPSOLDQFH

,IF2EMHFWLYH�L������ NU�ED����

��BH[FHSWHG

H[FHSWHG�QRWGHILQHG�FRGHFRPSOLDQFH

,IF2EMHFWLYH�L������ NU�ED����

��BDVUHTXLUHG

DV�UHTXLUHG�QRWGHILQHG�

FRGHFRPSOLDQFH

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ �L������ L��������

ORJLFDOQRWRU

,IF0HWULF�L������ 6HOHFWLRQ�OHDGLQJ�

WR�HT�VKHOWHU�IORRU

OHDGLQJ�WR�WKH�VKHOWHU�IORRU�XVHUGHILQHG�

L������ L������ 6HOHFWLRQ�HTXDOWR�

VKHOWHU�IORRU

,IF0HWULF�L������ 6HOHFWLRQ�OHDGLQJ�

WR�HT�JURXQG

WKH�JURXQG�XVHUGHILQHG�L������

L������ 6HOHFWLRQ�HTXDOWR�JURXQG

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ L������ ORJLFDOQRWDQG

,IF0HWULF�L������ $SSOLFDWLRQ�H[LVWV�

HT�WUXH

VWDLUV�XVHUGHILQHG�L������ L������

$SSOLFDWLRQ�HTXDOWR�WUXH
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,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ L������ ORJLFDORU

,IF0HWULF�L������ ([FHSWLRQ�OHDGLQJ�

WR�HT�VKHOWHU�IORRU

WKH�VKHOWHU�IORRU�XVHUGHILQHG�L������

L������ ([FHSWLRQ�HTXDOWR�VKHOWHU�

IORRU

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ L������ ORJLFDODQG

,IF2EMHFWLYH�L������ NU�ED������D XVHUGHILQHG�L������ L������

GRFXPHQW�FRGHFRPSOLDQFH

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ �L������ L������ L��������

ORJLFDORU

,IF2EMHFWLYH�L������ NU�ED����

��DBQRWVHOHFWHG

QRW�VHOHFWHG�QRWGHILQHG�

FRGHFRPSOLDQFH

,IF2EMHFWLYH�L������ NU�ED����

��DBQRWDSSOLFDEOH

QRW�DSSOLFDEOH�QRWGHILQHG�

FRGHFRPSOLDQFH

,IF2EMHFWLYH�L������ NU�ED����

��DBDVUHTXLUHG

DV�UHTXLUHG�QRWGHILQHG�

FRGHFRPSOLDQFH

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ �L������ L������ L������

L��������ORJLFDOQRWRU

,IF0HWULF�L������ 6HOHFWLRQ�

LV)LUH3URRI�HT�

WUXH

ILUHSURRI�VWUXFWXUH�XVHUGHILQHG�L������

L������ 6HOHFWLRQ�HTXDOWR�WUXH

,IF0HWULF�L������ 6HOHFWLRQ�

LV1RQ&RPEXVWLEOH�

HT�WUXH

QRQ�FRPEXVWLEOH�PDWHULDOV�XVHUGHILQHG�

L������ L������ 6HOHFWLRQ�HTXDOWR�

WUXH

,IF0HWULF�L������ 6HOHFWLRQ�

KDV6\VWHP�HT�

DXWRPDWLF�ILUH�

H[WLQJXLVKHUV

DXWRPDWLF�ILUH�H[WLQJXLVKHUV�

XVHUGHILQHG�L������ L������

6HOHFWLRQ�HTXDOWR�DXWRPDWLF�ILUH�

H[WLQJXLVKHUV

,IF0HWULF�L������ 6HOHFWLRQ�

KDV6\VWHP�HT�

VSULQNOHUV

VSULQNOHUV�XVHUGHILQHG�L������

L������ 6HOHFWLRQ�HTXDOWR�VSULQNOHUV
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,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ �L������ L������ L��������

ORJLFDOQRWDQG

,IF0HWULF�L������ $SSOLFDWLRQ�XVDJH�

HT�IDFWRU\

IDFWRU\�XVHUGHILQHG�L������ L������

$SSOLFDWLRQ�HTXDOWR�IDFWRU\

,IF0HWULF�L������ $SSOLFDWLRQ�

SURVFULEHG8VH�HT�

WUXH

XVHUGHILQHG�L������ L������

$SSOLFDWLRQ�HTXDOWR�WUXH

,IF0HWULF�L������ $SSOLFDWLRQ�XVDJH�

HT�IDFWRU\

DXWRPDWHG�SURGXFWLRQ�IDFLOLW\�

XVHUGHILQHG�L������ L������

$SSOLFDWLRQ�HTXDOWR�IDFWRU\

,IF&RQVWUDLQW$JJUHJDWLRQ5HODWLRQVKLS�

L������

L������ �L������ L������ L��������

ORJLFDODQG

,IF0HWULF�L������ 5HTXLUHPHQW�

ZDONLQJ�GLVWDQFH�

� ����P

ZDONLQJ�GLVWDQFH�IURP�HDFK�SDUW�RI�WKH�

OLYLQJ�URRP�WR�WKH�VWDLUV�LV�QRW�PRUH�

WKDQ����PHWHUV�XVHUGHILQHG�L������

L������ 5HTXLUHPHQW�

OHVVWKDQRUHTXDOWR������P

,IF0HWULF�L������ 5HTXLUHPHQW�

ZDONLQJ�GLVWDQFH�

� ����P

ZDONLQJ�GLVWDQFH�RI�QRW�PRUH�WKDQ����

PHWHUV�XVHUGHILQHG�L������ L������

5HTXLUHPHQW�OHVVWKDQRUHTXDOWR������P

,IF0HWULF�L������ 5HTXLUHPHQW�

ZDONLQJ�GLVWDQFH�

� ����P

WKH�ZDONLQJ�GLVWDQFH�RI�QRW�PRUH�WKDQ�

���PHWHUV�XVHUGHILQHG�L������

L������ 5HTXLUHPHQW�

OHVVWKDQRUHTXDOWR������P

,IF$FWRU5ROH�L������ XVHUGHILQHG�FRGHFRPSOLDQFH�

UHJXODWLRQ��UHTXLUHPHQWV�DQG�

UHFRPPHQGDWLRQV�PDQDJHPHQW
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([DPSOH����.RUHDQ�%XLOGLQJ�$FW������,)&�ILOH�DXWRPDWLFDOO\�JHQHUDWHG�IURP�5$6(

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��

DQG�/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN
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�F�3URFHGXUDO�FRGH�JHQHUDWLRQ

�F���,QWURGXFWLRQ

3URFHGXUDO�FRGH�LV LQWHQGHG�WR�EH�D�JHQHULF�WHUP�WR�FRYHU�PRVW�FRQYHQWLRQDO�SURJUDPPLQJ�

ODQJXDJHV�VXFK�DV

-DYD�DQG�MDYDVFULSW
'RWQHW�
&���&��
9LVXDO�EDVLF

,W�PD\�DOVR�LQFOXGH�SURFHGXUDO�ODQJXDJHV�WKDW�DUH�FORVHO\�ERXQG�WR�WKH�WDUJHW�GRPDLQ��

)RU�H[DPSOH��WKH�6LQJDSRUH�H3ODQ&KHFN�V\VWHP�ZDV�GHYHORSHG�XVLQJ�([SUHVV;��WKH�

SURFHGXUDO�ODQJXDJH�DVVRFLDWHG�ZLWK�WKH�([SUHVV�VFKHPD�XVHG�IRU�EXLOGLQJ60$57�,)&�

GHYHORSPHQW�DQG�VWDQGDUGLVHG�LQ�WKH�,62�������SURGXFW�GDWD�VHULHV�RI�VWDQGDUGV��,Q�

VRPH�DUHDV�WKLV�FRGLQJ�ZDV�VXSSRUWHG�E\�'//�OLEUDULHV�IRU�JHRPHWULF�FDOFXODWLRQV��

,W�LV�FKDUDFWHULVHG�E\�D�IL[HG�GLUHFWLRQ�RI�IORZ��EDVHG�RQ�D�IL[HG�VHW�RI�LQSXWV�DQG�D�IL[HG�

VHW�RI�RXWSXWV��,Q�WKLV��LW�LV�HDVLO\�LQVHUWHG�LQWR�D�VSHFLILF�EXVLQHVV�SURFHVV��

�F���,QWHUSUHWHG�DQG�*HQHUDWHG�FRGLQJ

3URFHGXUDO�FRGH�FDQ�EH�ZULWWHQ�E\�KDQG��LQWHUSUHWLYH��RU�LW�PD\�EH�JHQHUDWHG�IURP�RWKHU�

UHVRXUFHV��

,QWHUSUHWHG�FRGH�GHSHQGV�RQ�WKH�XQGHUVWDQGLQJ�RI�WKH�VRXUFH�555�FRQWHQW��WKH�FDSDELOLWLHV�

RI�WKH�FKRVHQ�ODQJXDJH�DQG�RQ�WKH�WDUJHW�GRPDLQ�PRGHO��)RU�H3ODQ&KHFN WKLV�IUHTXHQWO\�

UHTXLUHG�GLVFXVVLRQV�EHWZHHQ�6LQJDSRUH�FRGH�H[SHUWV��([SUHVV;�DXWKRUV�DQG�WKH�FRUH�,)&�

GHYHORSPHQW�WHDP��7KLV�LQWHUSUHWLYH�VWHS�ZDV�FRQVLGHUHG�D�ZHDN�OLQN�LQ�WKH�FRQQHFWLRQ�

EHWZHHQ�WKH�555�FRQWHQW�DQG�WKH�UHVXOWV��7KLV�LV�EHFDXVH�WKH�VLPLODULW\�EHWZHHQ�WKH�VRXUFH�

555�FRQWHQW�DQG�WKH�FRGH�FDQQRW�EH�YHULILHG�H[FHSW�E\�MRLQW�H[SHUWLVH�RU�E\�UHSHDWHG�DQG�

H[WHQVLYH�SXEOLF�VFUXWLQ\�DQG�WHVWLQJ��
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)LJXUH����([DPSOH�VKRZLQJ�FRQFHSWV�WKDW�DUH�PDWFKHG�LQ�WKH�555�VRXUFH�DQG�FRGLQJ��EOXH��DQG�WKRVH�IRU�ZKLFK�
WKHUH�LV�QR�PDWFK��UHG�

(UURUV�DQG�FRQFHUQV�WKDW�FDQ�EH�LQWURGXFHG�LQFOXGH�

/RJLFDO� HUURUV� ZKHUH� WKH� LQWHQW� RI� WKH� 555� FRQWHQW� LV�PLV�UHSUHVHQWHG� �´$1'´�
LQVWHDG�RI�´25´�
7KH�RPLVVLRQ�RI�TXDOLILFDWLRQV�RU�H[FHSWLRQV�WKDW�DUH�SHUFHLYHG�DV�QRW�VLJQLILFDQW�
�´SUHVFULEHG�E\�2UGLQDQFH´�DQG�´VSULQNOHUV´�
7KH�LQWURGXFWLRQ�RI�QRYHO�FRQFHSWV�ZKLFK�PD\�VLPSOLI\�FRGLQJ�EXW�DUH�QRW�GLUHFWO\�
UHODWHG�WR�WKH�VRXUFH���´HJUHVV)ORRU´�
7KH�PLV�UHSUHVHQWDWLRQ�RI�NH\�SDUDPHWHUV��´��P´��´��P´�DQG ´���P�´�LQVWHDG�RI��
�´��P´��´��P´�DQG�´��P´��
'HSHQGLQJ�RQ�WKH�VW\OH�RI�FRGLQJ��ODUJH�QXPEHUV�RI�VSHFLILF�VXE�IXQFWLRQV�RU�REMHFW�
FODVVHV�PD\�EH�UHTXLUHG��ZKRVH�HIILFDF\�PD\�EH�KDUG�WR�YHULI\��´LV)LUHUHVLVWDQW��´�
RU��´PDLQ6WUXFWXUDO3DUW´�

�F�����&RQWURO� RZQHUVKLS��DYDLODELOLW\

3URFHGXUDO�ODQJXDJHV�DQG�WRROV�DUH�DOPRVW�XQLYHUVDOO\�DYDLODEOH��DQG�KDYH�IRUZDUGV�

FRPSDWDELOLW\��ZLWK�WKH�RFFDVLRQDO�H[FHSWLRQ�RI�JUDSKLFDO�XVHU�LQWHUIDFHV��7RROV�H[LVW�WR�

HQVXUH�WKDW�D�FRGHEDVH�FDQ�EH�XVHG�RQ�PXOWLSOH�GHYLFHV�DQG RSHUDWLQJ�V\VWHPV�

R �������VXLWDELOLW\�IRU�PXOWLSOH�SXUSRVHV�
3URFHGXDO�FRGLQJ�RIIHUV�ERWK�LQWHUSUHWDWLYH�FRGLQJ�DQG�WKH�RSSRUWXQLW\�
IRU�DXWRPDWHG�FRGH�JHQHUDWLRQ��SDUWLFXODOU\�LI�WKH�ORJLFDO�VWUXFWXUH�RI�WKH�
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REMHFWLYHV�FDQ�EH�VHSDUDWHG�IURP�WKH�HYDOXDWLRQ RI� LQGLYLGXDO�PHWULFV�
�VHH��E�,IF&RQVWUDLQW���'LIIHUHQW�ODQJXDJHV�PD\�GLIIHU�LQ�WKHLU�DELOLW\�WR�
FUHDWH�QRYHO�FODVVHV�DQG�REMHFW�W\SHV����
&RPSXWHU�DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ��7KHVH�
WZR�W\SHV�RI�FKHFNLQJ�GLIIHU�RQO\�LQ�WKHLU�VRXUFH�RI LQIRUPDWLRQ�DERXW�WKH�
WDUJHW�PRGHO��&RPSXWHU�DVVLVWHG�FKHFNLQJ�ZLOO�GHSHQG�SULPDULO\�RQ�DQ�
DFWLYH�XVHU�LQWHUIDFH� WR�FROOHFW� LQIRUPDWLRQ��ZKHUHDV�DXWRPDWHG� FRGH�
FKHFNLQJ�ZLOO�GHSHQG�SULPDULO\�RQ�WKH�EXLOGLQJ�PRGHO��
$QDO\VLV� DQG� FRGH� FRPSDULVRQV� DUH� JHQHUDOO\� QRW� SRVVLEOH� XVLQJ�
SURFHGXUDO� FRGH�� DV� LQGLYLGXDO� VW\OHV� RI� FRGLQJ�PD\� SUHFOXGH� WH[WXDO�
FRPSDULVRQ��7KH�JHQHUDWHG�FRGH�FDQ�RQO\�EH�GULYHQ�LQ�RQH�GLUHFWLRQ��
VR� LW� LV�QRW�SRVVLEOH� WR� LGHQWLI\� LI� WZR�YHUVLRQV�RI� WKH�FRGH�FRPH� LQWR�
FRQIOLFW�RU�FUHDWH�LQFHQWLYHV�RU�GLVLQFHQWLYHV�DURXQG�D�VZLWFK�RYHU��
)LOWHULQJ�DQG�VWUXFWXUHG�GLDORJXHV�DUH�QRW�HDVLO\�VXSSRUWHG�EHFDXVH�WKH�
FRGH�KDV�QR�GLUHFW�UHODWLRQVKLS�WR�WKH�RULJLQDO�555�FRQWHQW��
&RQWUROOLQJ�SDUDPHWULF�REMHFWV�LV�QRW�SRVVLEOH��DV�WKH�FRGH�QHFHVVDULO\�
JRHV IURP�D�IL[HG�SURGXFW�PRGHO�WR�DQ�RXWFRPH��UDWKHU�WKDQ�FRQILJXULQJ�
WKH�SURGXFW�PRGHO�WR�FRQIRUP�WR�WKH�555�FRQWHQW��

�F���7HFKQLFDO

R ([SUHVVLYLW\�DQG�JHQHUDOLW\
1RW� DOO� SURFHGXUDO� ODQJXDJHV� FDQ� KDQGOH� WULSOH�YDOXH� WUXWK� RSHUDWRUV�
�WUXH�XQNQRZQ�IDOVH��� 7KLV LV� SUREDEO\� HVVHQWLDO� IRU� UHJXODWRU\�
DVVHVVPHQW��DQG�ZKHQ�UHFRPPHQGDWRU\�FRQWHQW� LV�FRQVLGHUHG��HYHQ�
PRUH�VXEWOH�UHSUHVHQWDWLRQV�RI�YHUDFWL\��VXFK�DV�SUREDELOLW\�DQG�IX]]\�
ORJLF��PD\�EH�UHTXLUHG�
$Q\�LPSOHPHQWDWLRQ�ZLOO�QHHG�WR�XVH�3URFHGXUDO�ODQJDXJHV�WKDW�GR�QRW�
KDYH�DQ�LQ�EXLOW�DELOLW\�WR�KDQGOH�WUDGH�RIIV�RU�XQFHUWDLQW\��7KLV�VXJJHVW�
WKH\�DUH�EHVW�VXLWHG�WR�SUHVFULSWLYH�UHJXODWLRQV�DQG�PD\�KDYH�GLIILFXOW\�
ZLWK�UHTXLUHPHQWV�DQG�UHFRPPHQGDWLRQV�
7KHLU� DELOLW\� WR� KDQGOH� HDV\� DQG� WHFKQLFDO� UHTXLUHPHQWV� LV� ZHOO�
HVWDEOLVKHG�EXW��EHFDXVH�RI�WKHLU�GHOLYHULQJ�D�UHVXOW��UDWKHU�WKDQ�WUDFNLQJ�
DQ�RYHUDOO�VWDWXV��WKH\�DUH�OHVV�DEOH�WR�KDQGOH�¶KDUG¶�DQG�PDQDJHPHQW�
UHTXLUHPHQWV��
3URFHGXUDO�ODQJXDJHV�KDYH�H[WHQVLYH�FRQQHFWLRQV�WR�FRQYHQWRQDO�GDWD�
UHVRXUFHV��VXFK�DV�GDWDEDVHV�DQG�VSUHDGVKHHWV��0RVW�KDYH�DGGLWLRQDO�
OLEUDULHV�WKDW�FDQ�DFFHVV�67(3��;0/�DQG�5')�2:/�UHVRXUFHV��ZKLFK�
PD\� LQFOXGH� GLFWLRQDULHV� DQG� RWKHU� VXSSRUW� ILOHV�� VXFK� DV� ORFDOH� DQG�
ODQJXDJH�PRGXOHV��
,W�LV�ZLGHO\�UHSRUWHG�WKDW�WKH�6LQJDSRUH�H3ODQ&KHFN�JHQHUDWHG�UHVXOWV�
ZLWKLQ�������PLQXWHV�IRU�D�VXEVWDQWLDO�FRPPHUFLDO�PL[HG�GHYHORSPHQW��
3URFHGXUDO� ODQJDXJHV� FDQQRW� LQWURGXFH� KHXULVWLFV� DQG� RSWLPLVDWLRQ�
EH\RQG�WKDW�ZKLFK�WKH�FRPSLOHU�H[HFXWRU�VXSSRUWV��)RU�H[DPSOH�PRVW�
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VWDQGDUG�ODQJXDJHV�ZLOO�WUXQFDWH�WKH�H[HFXWLRQ�RI�ERROHDQ�RSHUDQGV�LI�
WKH��VW�RSHUDWRU�LV�GHFLVLYH��OHDYLQJ�WKH�VHFRQG�RSHUDWRU�XQ�H[DPLQHG���
3URFHGXUDO�FRGH�LV�UDUHO\�UH�XVDEOH�DV�LW�VWDQGV�DQG�UDUHO\�FRQYHUWDEOH�
LQWR�DQ\�RWKHU�IRUPDW���

�F�����$FFHSWDELOLW\�DQG�SURYHQDQFH

$XWRPDWLF� SURFHGXUDO FRGH� JHQHUDWLRQ� PD\� EH� DEOH� WR� LQFOXGH�
K\SHUOLQNV�EDFN�WR�WKH�VRXUFH�555�FRQWHQW��7KH�LWHUDWLRQ�RYHU�WKH�REMHFW�
LQ� WKH� WDUJHW� EXLOGLQJ� PRGHO� PD\� DOVR� JHQHUDWH� SRLQWHUV� RU� UHWDLQ�
LGHQWLILHUV�WKDW�FDQ�EH�XVHG�WR�SRLQW�WR�WKH�REMHFWV�FRQFHUQHG�
$�SURFHGXUDO�ODQJXDJH�GRHV�QRW�QDWXUDOO\�NHHS�D�WUDFH�RI�WKH�GHFLVLRQV�
DQG�SDWKV�WDNHQ�ZLWKLQ�WKH�FRGH��QRU�RI�DQ\�UHTXLUHPHQWV�IRU�HYLGHQFH�
HQFRXQWHUHG�� VR� WKLV� LV� DGGLWLRQDO� IXQFWLRQDOLW\� WKDW� LV� QHHGHG� WR� EH�
FRGHG�DORQJVLGH�WKH�FRUH�555�FRQWHQW�EDVHG�FRGH��

([DPSOH ���.RUHDQ�%XLOGLQJ�$FW������SURFHGXUDO�FRGH�DXWRPDWLFDOO\�JHQHUDWHG�IURP�5$6(

6XEURXWLQH�.RUHDQ�%XLOGLQJ�$FW�������

([FHSWLRQB�� ��QRW��WHVW��³PDLQ�VWUXFWXUH´��³ILUH�SURRI´���RU�QRW��WHVW��³PDLQ�VWUXFWXUH´��³QRQ�

FRPEXVWLEOH´����RU�WHVW��³ZDONLQJ�GLVWDQFH´��´QRW�PRUH�WKDQ´��´��P´�

([FHSWLRQB�� ��QRW��WHVW��³SUHVFULEHG�IDFWRU\´��RU�QRW��WHVW��³DXWRPDWLF�ILUH�H[WLQJXLVKHUV´��

RU�WHVW��³VSULQNOHUV´����RU�WHVW��³ZDONLQJ�GLVWDQFH´��³QRW�PRUH�WKDQ´�´��P´�

5HTXLUHPHQWB�� �QRW��WHVW��³VWDLUV´���RU��WHVW��³OHDGLQJ�WR´��³LQFOXGHV´��³VKHOWHU�IORRU´��RU�

�WHVW��³OHDGLQJ�WR´��³LQFOXGHV´��³JURXQG�IORRU´���DQG�QRW�WHVW��³OHDGLQJ�WR´��³LQFOXGHV´��³VKHOWHU�

IORRU´���DQG��([FHSWLRQB��RU�([FHSWLRQB��RU�WHVW��³ZDONLQJ�GLVWDQFH´��³QRW�PRUH�WKDQ´�´��P´��

.RUHDQ�%XLOGLQJ�$FW������ �5HTXLUHPHQWB�

(QG�6XEURXWLQH

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��

DQG�/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP
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�G�6:5/

�G���,QWURGXFWLRQ

7KLV�VHFWLRQ�GHVFULEHV�WKH�XVH�RI�6:5/�>�@��6HPDQWLF�:HE�5XOH�/DQJXDJH��IRU�WKH�

SXUSRVHV�RI�UHJXODWRU\�FRPSOLDQFH�FKHFNLQJ�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��6:5/�LV�D�UXOH�

ODQJXDJH�IRU�WKH�VHPDQWLF�ZHE�DQG�LV�DEOH�WR�SHUIRUP�UXOH�FKHFNLQJ�DJDLQVW�GDWD�VWRUHG�LQ�

RQWRORJLHV�

$Q�H[DPSOH�RI�DQ�6:5/�UXOH�LV�VKRZQ�LQ�)LJXUH���EHORZ�

�G���6WUDWHJLF�$VVHVVPHQW�RI�)RUPDW��

�G�����&RQWURO��2ZQHUVKLS��$YDLODELOLW\

7KH�6:5/�ODQJXDJH�LV�D�IUHHO\�DYDLODEOH�RSHQ�VWDQGDUG�PDQDJHG�E\�WKH�:�&��:RUOG�:LGH�

:HE�&RQVRUWLXP����7KLV�PHDQV�WKDW�DQ\�LQGLYLGXDO�RU�RUJDQLVDWLRQ�LV�IUHH�WR�GHYHORS�HLWKHU�

VRIWZDUH�XWLOLVLQJ�WKH�ODQJXDJH��RU�HQJLQHV�WKDW�H[HFXWH�UXOHV�XVLQJ�WKLV�ODQJXDJH�

�G�����$JH��DQG�6WDELOLW\��

7KH�6:5/�VWDQGDUG�ZDV�RULJLQDOO\�GHILQHG�LQ������DQG�KDV�VLQFH�VHHQ�ZLGHVSUHDG�

DGRSWLRQ� ,W�VKRXOG�EH�QRWHG�KRZHYHU��WKDW�6:5/�LWVHOI�LV�VLPSO\�D�VWDQGDUG�IRU�D�UXOH�

ODQJXDJH�7KH�IROORZLQJ�DGGLWLRQDO�WRROV�DUH�UHTXLUHG�LQ�RUGHU�WR�PDNH�XVH�RI�LW�

$�UXOH�HQJLQH�WKDW�FDQ�H[HFXWH�WKLV�ODQJXDJH
$Q�DXWKRULQJ�HQYLURQPHQW�WR�FUHDWH�UXOHV�

7KHVH�ZLOO EH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQ�

�G���&RPPHUFLDO�EDVH

7KHUH�DUH�D�YDULHW\�RI�WRRO�VHWV�DYDLODEOH�IRU�H[HFXWLQJ�6:5/�UXOHV��7KHVH�LQFOXGH�

&ŝŐƵƌĞ�ϭͲ ��ƌƵůĞ�ǁƌŝƚƚĞŶ�ŝŶ�^tZ>͘�&ŝŐƵƌĞ�ƌĞƉƌŽĚƵĐĞĚ�ĨƌŽŵ�^ůĂŵĂ�Ğƚ�Ăů͘�ϮϬϭϱ͘
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([HFXWLRQ�(QJLQHV��7KHUH�LV�RQO\�RQH UXOH�HQJLQH�WKDW�LV�FXUUHQWO\�LQ�FRPPRQ�XVH�IRU�

6:5/��7KLV�LV�3HOOHW�>�@��ZKLFK�LV�E\�IDU�WKH�PRVW�ZLGHO\�XVHG�FXUUHQWO\��$�VHFRQG�WRRO�FDOOHG�

%RVVDP�>�@�LV�DOVR�PHQWLRQHG�RQOLQH�± EXW�QR�XSGDWHV�KDYH�EHHQ�PDGH�WR�WKLV�VRIWZDUH�

VLQFH������

$XWKRULQJ�7RROV��7KHUH�DUH�D�YDULHW\�RI�WRROV�DYDLODEOH�WR�VXSSRUW�WKH�DXWKRULQJ�RI�6:5/�

UXOHV��7KHVH�LQFOXGH�

3URWpJp� >�@� ± IURP� 6WDQIRUG� 8QLYHUVLW\� ± LV� RQH� RI� WKH�PRVW� ZLGHO\� XVHG� RQWRORJ\�
HGLWRUV��,W�DOVR�VXSSRUWV�WKH�DXWKRULQJ�RI�6:5/�UXOHV��
7RSEUDLG�&RPSRVHU�>�@�± LV�D�FRPPHUFLDO�RQWRORJ\�HGLWRU� WKDW�VXSSRUWV�DXWKRULQJ�RI�
6:5/�UXOHV�

�G���7HFKQLFDO

7KH�WHFKQLFDO�QRWHV�LQ�WKLV�VHFWLRQ�DGRSW�WKH�DSSURDFK�XWLOLVHG�LQ�WKH�5HJ%,0�SURMHFW�>�@��7KH�

5HJ%,0�SURMHFW�WRRN�DQ�DSSURDFK�XWLOLVLQJ�VHYHUDO�FRPSRQHQWV�

5XOH�6SHFLILFDWLRQ�LV�SHUIRUPHG�XVLQJ�5$6(��DV�GHVFULEHG�SUHYLRXVO\��
7KH�UXOHV�VSHFLILHG�LQ�5$6(�DUH�FRQYHUWHG�LQWR�DQ�H[HFXWDEOH�IRUPDW�
$�UXOH�HQJLQH�H[HFXWHV�WKH�UXOHV
$�GLFWLRQDU\�LV�XWLOLVHG�LQ�RUGHU�WR�SHUIRUP�WKH�WUDQVODWLRQ�EHWZHHQ�WKH�WHUPLQRORJ\�XVHG�
LQ�WKH�UHJXODWLRQV�DQG�WKDW�XVHG�ZLWKLQ�D�%,0�PRGHO
$� VHULHV� RI� SURFHGXUHV�DUH� XVHG� WR� SHUIRUP� FDOFXODWLRQV� WKDW� FDQQRW� EH� SHUIRUPHG�
H[SOLFLWO\�E\�WKH�UXOH�HQJLQH�

�G�����([SUHVVLYLW\�DQG�JHQHUDOLW\

:KLOH�6:5/�ZDV�IRXQG�WR�EH�DEOH�WR�UHSUHVHQW�DOO�WKH�UXOHV�LQ�WKH�WHVW�FDVH�WKH�IROORZLQJ�

OLPLWDWLRQV�ZHUH�LGHQWLILHG�

7KHUH�LV�QR�ZD\�LQ�ZKLFK�DQ�H[HFXWLRQ�RUGHU�EHWZHHQ�6:5/�UXOHV�FDQ�EH�VSHFLILHG��
7KLV�FUHDWHV�OLPLWDWLRQV�ZKHQ�FHUWDLQ�UXOHV�UHTXLUH�WKH�UHVXOWV�RI�DQRWKHU�UXOH�LQ�RUGHU�
WR�EH�H[HFXWHG�
,W�LV�QRW�SRVVLEOH�WR�H[SUHVV�PDWKHPDWLFDO�FDOFXODWLRQV���7KLV�PHDQV�HYHQ�WKH�VLPSOHVW�
FDOFXODWLRQV�L�H��FDOFXODWLQJ�DQ�DUHD�PXVW�EH�HPEHGGHG�LQ�SURFHGXUHV�
6:5/�XVHG�WKH�RSHQ�ZRUOG�SDUDGLJP�RI�UHDVRQLQJ��7KLV�LV�EHQHILFLDO�ZKHQ�FRQVLGHULQJ�
WKDW� D�%,0�PRGHO�PD\�RIWHQ�KDYH�PLVVLQJ�GDWD�� KRZHYHU�� LW� DGGV�FRPSOH[LW\�ZKHQ�
GHEXJJLQJ� DQG� XQGHUVWDQGLQJ� UXOH� H[HFXWLRQ�� DV� PDQ\� GHYHORSHUV� DUH� XVHG� WR�
RSHUDWLQJ�XVLQJ�D�FORVHG�ZRUOG�DVVXPSWLRQ�

�G�����$FFHSWDELOLW\�DQG�SURYHQDQFH



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

6:5/�LV�D�ORZ�OHYHO�UXOH�ODQJXDJH�GHVLJQHG�IRU�H[HFXWLQJ�UXOHV�RYHU�DQ�RQWRORJ\�GDWD�

VWUXFWXUH��2Q�LWV�RZQ�LW�FDQQRW�EH�WKH�UHTXLUHPHQWV�RI�OLQNLQJ�WR�D�EXLOGLQJ�PRGHO�RU�UHODWLQJ�

EDFN�WR�WKH�UHJXODWRU\�WH[W��+RZHYHU��D�SURSHUO\�GHYHORSHG�DSSOLFDWLRQ��LQ�WKLV�FDVH�XVLQJ�WKH�

5HJ%,0�DSSURDFK�GHVFULEHG�SUHYLRXVO\��XVLQJ�6:5/�FDQ�DFKLHYH�WKHVH�UHTXLUHPHQWV�DV�

KDV�EHHQ�VKRZQ�LQ�>�@�

�G�����([DPSOHV�RI�6:5/�IURP�.RUHDQ�5HJXODWLRQV

)LJXUHV�����VKRZ�VRPH�H[DPSOH�RI�6:5/�UXOHV�LOOXVWUDWLQJ�WKH�.RUHDQ�UHJXODWLRQV�H[DPSOH��

7KHVH�UXOH�ZRUN��E\�H[DPLQLQJ�LQGLYLGXDOV�ZLWKLQ�DQ�RQWRORJ\��DQG�DOVR�VWRULQJ�UHVXOWV�ZLWKLQ�

WKH�RQWRORJ\��LQ�WHUPV RI�LQGLYLGXDOV�RI�D�FODVV�QDPHV�3DVV��/LNHZLVH��D�FODVV�QDPHG�)DLO

ZLWK�HTXLYDOHQW�LQGLYLGXDOV�DOVR�H[LVWV��7KLV�PHDQV�WKDW�6:5/�UXOHV�FDQ�DOVR�EH�FUHDWHG�WKDW�

XVH�WKH�UHVXOWV�RI�WKHVH�UXOHV��L�H��ZKHQ�D�UHJXODWLRQ�LV�WUXH�LI���RU�PRUH�VXE�HOHPHQWV�RI�WKH

UHJXODWLRQ�DUH�PHW��7KHVH�LV�VKRZQ�LQ�)LJXUHV���DQG����

)LJXUH�� 6:5/�([DPSOH��

)LJXUH�� 6:5/�([DPSOH��

)LJXUH��� 6:5/�([DPSOH��

)LJXUH��� 6:5/�([DPSOH��

)LJXUH��� 6:5/�([DPSOH��

�G���5HIHUHQFHV

>�@�:�&�6:5/��$�6HPDQWLF�:HE�5XOH�/DQJXDJH�&RPELQLQJ�2:/�DQG�5XOH0/��>:HEVLWH�

$FFHVVHG�$XJ�����@�KWWSV���ZZZ�Z��RUJ�6XEPLVVLRQ�6:5/���



3DJH�QR� $XWKRU
�� E6, 5HJXODWRU\�5RRP

>�@�3HOOHW�2:/�5HDVRQHU�>:HEVLWH�$FFHVVHG�$XJ�����@�

KWWSV���JLWKXE�FRP�&RPSOH[LEOH�SHOOHW

>�@�%RVVDP�5XOH�(QJLQH�>:HEVLWH�$FFHVVHG�$XJ�����@�

KWWS���SURMHFWV�VHPZHEFHQWUDO�RUJ�SURMHFWV�ERVVDP�

>�@�3URWpJp�>:HEVLWH�$FFHVVHG�$XJ�����@�KWWS���SURWHJH�VWDQIRUG�HGX�

>�@�7RSEUDLG�&RPSRVHU��7RSTXDGUDW��>:HEVLWH�$FFHVVHG�$XJ�����@�

KWWS���ZZZ�WRSTXDGUDQW�FRP�

>�@�%HDFK��7KRPDV�+���HW�DO���$�UXOH�EDVHG�VHPDQWLF�DSSURDFK�IRU�DXWRPDWHG�UHJXODWRU\�FRPSOLDQFH�

LQ�WKH�FRQVWUXFWLRQ�VHFWRU�� ([SHUW�6\VWHPV�ZLWK�$SSOLFDWLRQV ������������������������

$QQH[� &RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

7% 7KRPDV�%HDFK &DUGLII�8QLYHUVLW\ EHDFKWK#FI�DF�XN

�H�63$54/�DQG�JHR63$54/

�H���,QWURGXFWLRQ

63$54/�DQG�63,1 DUH� LPSOHPHQWHG� WHFKQRORJLHV� IRU�TXHU\LQJ�DQG�FKHFNLQJ�5')�

GDWD��63$54/ ZDV�VWDQGDUGL]HG�E\�WKH 5')�'DWD�$FFHVV�:RUNLQJ�*URXS �'$:*��

RI� WKH :RUOG� :LGH� :HE� &RQVRUWLXP �:�&��� DQG� LV� RQH� RI� WKH� IXQGDPHQWDO�

WHFKQRORJLHV�LQ�WKH�6HPDQWLF�:HE�DQG�/LQNHG�'DWD�ZRUOG �3UXG¶KRPPHDX[��6HDERUQH�

�������

KWWS���ZZZ�VOLGHVKDUH�QHW�+ROJHU.QXEODXFK�VSLQ�LQ�ILYH�VOLGHV

63,1 LV�D�IUDPHZRUN�GHYHORSHG�DQG�PDLQWDLQHG�E\�7RS4XDGUDQW�WR�XWLOL]H�63$54/�

DV� D� UXOH� ODQJXDJH� �.QXEODXFK� HW� DO� ������� ,W� LV� D�:�&�0HPEHU� 6XEPLVVLRQ� DQG�

UHFHLYHV�PRUH�DQG�PRUH�DWWHQWLRQ�ZLWKLQ�6HPDQWLF�:HE�FRPPXQLW\�LQ�UHFHQW�\HDUV��

�H�����1DPHV�DQG�V\QRQ\PV
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63$54/�UHIHUV�WR�63$54/�3URWRFRO�DQG�5')�4XHU\�/DQJXDJH��ZKLFK�LV�DQ�HVWDEOLVKHG�

VWDQGDUG�UHFRPPHQGHG�E\�:�&��

63,1 UHIHUV�WR�63$54/�,QIHUHQFLQJ�1RWDWLRQ��,W�LV�GHYHORSHG�E\�7RSTXDGUDQW�DQG�LV�D�:�&�

0HPEHU�6XEPLVVLRQ�

:�& �:RUOG�:LGH�:HE�&RQVRUWLXP��LV�DQ�LQWHUQDWLRQDO�FRPPXQLW\�WKDW�GHYHORSV�

RSHQ VWDQGDUGV WR�HQVXUH�WKH�ORQJ�WHUP�JURZWK�RI�WKH�:HE�

*HR63$54/�LV�DQ�5')�YRFDEXODU\�DQG�D�63$54/�H[WHQVLRQ�IRU�SURFHVVLQJ�JHRVSDWLDO�

GDWD��,W�LV�D�VWDQGDUG�LQ�2SHQ�*HRVSDWLDO�&RQVRUWLXP��2*&��

5')��5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��LV�D�VWDQGDUG�PRGHO�IRU�GDWD�LQWHUFKDQJH�RQ�WKH�

:HE��,W�LV�WKH�EDVLV�RI�WKH�6HPDQWLF�:HE�DUFKLWHFWXUH�

�H�����'HVFULSWLRQ

63$54/�LV�D�:�&�VWDQGDUG�IRU�TXHU\LQJ�5')�WULSOHV��$V�RQH�RI�WKH�NH\�WHFKQRORJLHV�

LQ�WKH�6HPDQWLF�:HE�DUFKLWHFWXUH��63$54/�LV�ZLGHO\�LPSOHPHQWHG�E\�DOPRVW�DOO�5')�

$3,V�DQG�GDWDEDVHV��63$54/�RIIHUV�IXOO�IXOO�&58'��FUHDWH��UHDG��XSGDWH�DQG�GHOHWH��

IXQFWLRQDOLWLHV�E\�GLIIHUHQW�NLQGV�RI�TXHU\�IRUPV��

63$54/� ,QIHUHQFLQJ� 1RWDWLRQ� �63,1�� LV� D� :�&� 0HPEHU� 6XEPLVVLRQ� LQLWLDWHG� E\�

7RSEUDLG� �.QXEODXFK� HW� DO� ������� ,WV� DUFKLWHFWXUH� LV� VKRZQ� LQ� )LJ�� ��� 7KH� 63,1�

63$54/�V\QWD[�SURYLGHV�DQ�5')�V\QWD[�IRU�63$54/��HQDEOLQJ�63$54/�TXHULHV�FDQ�

EH�VWRUHG�DQG�PDLQWDLQHG�ZLWK�5')�GDWD��7KH�63,1�0RGHOLQJ�9RFDEXODU\�SURYLGHV�D�

PHWD�YRFDEXODU\�WR�RUJDQL]H�DQG�PDQLSXWH�63$54/�TXHULHV�LQ�RUGHU�WR�IDFLOLWDWH�UXOH�

EDVHG�UHDVRQLQJ�DQG�GDWD�FRQVWUDLQW�FKHFNLQJ��63,1�KDV�EHHQ�XVHG�LQ�PDQ\�UHVHDUFK�

SURWRW\SHV� LQ� RWKHU� GRPDLQV� H�J�� JHRVSDWLDO� DQG� ELRORJ\� �%XH� DQG� 0DFKu� ������

&DOODKDQ�DQG�'XPRQWLHU�������)�UEHU�DQG +HSS��������2QH�H[DPSOH�RI�XVLQJ�63,1�

LQ�WKH�EXLOGLQJ�LQGXVWU\�LV�GHVFULEHG�LQ��=KDQJ�DQG�%HHW]�������

63$54/�LV�H[WHQGDEOH�IRU�GRPDLQ�XVDJH��$Q�H[DPSOH�LV�WKH�*HR63$54/�VWDQGDUG��

ZKLFK�LV�VWDQGDUGL]HG�E\�2*&�WR�TXHU\�JHRVSDWLDO�GDWD�EDVHG�RQ�TXDOLWDWLYH�VSDWLDO�

UHDVRQLQJ� DQG� FRPSXWDWLRQV �3HUU\� DQG�+HUULQJ� �������0DQ\�5')� GDWDEDVHV� KDV�

SURYLGHG�PHFKQLVPV�WR�H[WHQG�63$54/�IXQFWLRQV���
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)LJXUH����63,1�DUFKLWHFWXUH��63,1 �����

�H���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��

�H�����&RQWURO��RZQHUVKLS��DYDLODELOLW\

�H�����DJH�DQG�VWDELOLW\

7KH�FXUUHQW�VWDWXV�DQG�GHYHORSPHQW��RI�63$54/�LV�UHSRUWHG�LQ��

KWWSV���ZZZ�Z��RUJ�VWDQGDUGV�WHFKV�VSDUTO�Z�FBDOO��63$54/�VSHFLILFDWLRQ�LV�PDLQWDLQHG�E\�

:�&��2Q����-DQXDU\�������63$54/�����EHFDPH�DQ�RIILFLDO�:�&�5HFRPPHQGDWLRQ� DQG�

63$54/�����LQ�0DUFK�������

63,1�KDV�EHFDPH�D�:�&�0HPEHU�6XEPLVVLRQ�LQ������DQG�LV�PDLQWDLQHG�E\�7RS4XDGUDQW��

,WV�VSHFLILFDWLRQ�HYROYHV�ZLWK�63$54/��

�H���&RPPHUFLDO�EDVH

7KHUH�DUH�PDQ\�FRPPHUFLDO�DQG�RSHQ�VRXUFH�WRROV�VXSSRUWLQJ�HGLWLQJ�DQG�SURFHVVLQJ�RI�

63$54/��$�GHWDLOHG�LPSOHPHQWDWLRQ�OLVW�LV�SURYLGHG�E\�:�&�

KWWSV���ZZZ�Z��RUJ�ZLNL�6SDUTO,PSOHPHQWDWLRQV��+HUH�RQO\�OLVWV�LPSOHPHQWDWLRQV�RI�63,1�

�H�����DXWKRULQJ�FDSWXUH�WRROV

63,1�FDQ�EH�HGLWHG�LQ�7RSEUDLG�&RPSRVHU��ZKLFK�KDV�D�IUHH�YHUVLRQ��7RSEUDLG�DOVR�SURYLGHV�

DQ�RSHQ�VRXUFH�$3,�EDVHG�RQ�$SDFKH�-HQD��
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�H�����DVVHVVPHQW�HQJLQHV��VRIWZDUH�DQG�WRRONLWV

63,1�UXOHV�FDQ�EH�SURFHVVHG�E\�IROORZLQJ�WRRONLWV�

$OO�YHUVLRQV�RI�7RSEUDLG��)UHH�YHUVLRQ��6WDQGDUG�YHUVLRQ��0DHWUR�YHUVLRQ�HWF�
2SHQ�VRXUFH�63,1�$3,��ZKLFK�LV�EDVHG�RQ�$SDFKH�-HQD��,WV�UHDVRQLQJ�HQJLQH�LV�GHYHORSHG�
EDVHG�RQ�-HQD�$54�TXHU\�HQJLQH��,W�LV�FRPSDWLEOH�ZLWK�DOO�-HQD�FRPSRQHQWV�VXFK�DV�2:/�
DQG�-HQD�UXOH�UHDVRQHU��$54�H[WHQVLRQ�IRU�63$54/�DQG�-HQD�7'%�GDWDEDVH�
6HVDPH��DOVR�NQRZQ�DV�5')�-��ZKLFK�LV�D�SRSXODU�RSHQ�VRXUFH�5')�GDWDEDVH�
$OOHJURJUDSK��ZKLFK�LV�D�FRPPHUFLDO�5')�GDWDEDVH�VXSSRUWV�VRPH�63,1�IHDWXUHV�

�H���7HFKQLFDO

�H�����([SUHVVLYLW\�DQG�JHQHUDOLW\

7KH� ([SUHVVLYH� SRZHU� RI� 63$54/� LV� DQDO\]HG� E\� $QJOHV� DQG� *XWLHUUH]�� ZKR�

FRQFOXGHV�WKDW�LW�HTXDOV�ZLWK�QRQ�UHFXUVLYH�VDIH�'DWDORJ�ZLWK�QHJDWLRQ�DQG�5HODWLRQDO

$OJHEUD�� $� UHFHQW� DQDO\VLV� 63$54/� DOORZV� IRU� D� TXHU\� WR� FRQVLVW� RI WULSOH�

SDWWHUQV� FRQMXQFWLRQV� GLVMXQFWLRQV��QHJDWLRQV�DQG�RSWLRQDO SDWWHUQV��

7KH�WDUJHW�PRGHO�RI�63$54/�DQG�63,1�LV�5')�EDVHG�PRGHOV��,Q�RXU�GRPDLQ��WKH\�

FDQ�ZRUN�ZLWK�LIF2:/��7KH\�FDQ�DOVR�SURFHVV�DOO�NLQGV�RI�GDWD�UHSUHVHQWHG�LQ�5')�

WULSOHV��7KHUH�DUH�PDQ\�H[LWLQJ�WRROV�WR�FRQYHUW�FRQYHQWLRQDO�GDWD�PRGHOV�FDSWXUHG�LQ�

H�J��UHODWLRQDO�GDWD�EDVH��&69�HWF��WR�5')�EDVHG�GDWD��7KHVH�NLQGV�RI�GDWD�FDQ�DOO�EH�

LQWHJUDWHG�ZLWK�LIF2:/�GDWD�DQG�SURFHVVHG�E\�63$54/�DQG�63,1�

3HUIRUPDQFH�RI�63$54/�GHSHQGV�RQ�LWV�LPSOHPHQWDWLRQV��7KHUH�DUH�H[LVWLQJ�SHUIRUPDFH�

EHQFNPDUN�SURMHFWV�WR�WHVW�63$54/�TXHULHV�LQ�GLIIHUHQW�5')�GDWDEDVHV���%HUOLQ 63$54/�

%HQFKPDUN��%6%0��DQG�/HKLJK�8QLYHUVLW\�%HQFKPDUN �/8%0��DUH�WZR�H[DPSOHV�RI�WKHP�

3HUIRUPDQFH�WHVWLQJ�IRU�63,1�DQG�-HQD�7'%�GDWDEDVH�KDV�EHHQ�UHSRUWHG�LQ�3DXZHOV�

HW�DO�������7KLV�SHUIRUPDFH�EHQFKPDUN�FRPSDUHV�RQH�LPSOHPHQWDWLRQ�RI�63,1�DQG�

RWKHU�UXOH�ODQJXDJHV��

([WHUQDO�GLFWLRQDULHV�FDQ�EH�FRQYHUWHG�WR�5')�YRFDEXODULHV�DQG�ZRUN�ZLWK�63$54/�

DQG�63,1��7KH\�FDQ�EH�UHPRWHO\�VHUYHG�DV�63$54/�HQGSRLQW�

�H�����$FFHSWDELOLW\�DQG�SURYHQDQFH

63,1�SURYLGHV�D�5')�UHSUHVHQWDWLRQ�IRU�63$54/��ZKLFK� LV�FRPSDWLEOH�ZLWK�/LQNHG�

'DWD�DQG�85,�EDVHG�:HE�HQYLURQPHQW��$OO�UXOHV�FDQ�EH�LGHQWLILHG�E\�85,V�DQG�OLQNHG�
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ZLWK�DQ\�5')� UHVRXUFHV�RU�ZHE�SDJHV��VR�DV�RULJLQDO� UXOH�GRFXPHQWV�DQG� LIF2:/�

EDVHG�EXLOGLQJ�PRGHOV�

�H���'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV

%XH��$�/��DQG�0DFKu��$���������6HSWHPEHU��2SHQ�'DWD�,QWHJUDWLRQ�8VLQJ�63$54/�DQG�

63,1��$�&DVH�6WXG\�IRU�WKH�7RXULVP�'RPDLQ��,Q &RQJUHVV�RI�WKH�,WDOLDQ�$VVRFLDWLRQ�IRU�

$UWLILFLDO�,QWHOOLJHQFH �SS������������6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ�

&DOODKDQ��$��DQG�'XPRQWLHU��0���������0D\��(YDOXDWLQJ�VFLHQWLILF�K\SRWKHVHV�XVLQJ�WKH�

63$54/�LQIHUHQFLQJ�QRWDWLRQ��,Q ([WHQGHG�6HPDQWLF�:HE�&RQIHUHQFH �SS������������

6SULQJHU�%HUOLQ�+HLGHOEHUJ�

)�UEHU��&��DQG�+HSS��0���������0D\��8VLQJ�63$54/�DQG�63,1�IRU�GDWD�TXDOLW\�PDQDJHPHQW�

RQ�WKH�VHPDQWLF�ZHE��,Q ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%XVLQHVV�,QIRUPDWLRQ�6\VWHPV �SS�����

�����6SULQJHU�%HUOLQ�+HLGHOEHUJ�

.QXEODXFK��+���+HQGOHU��-�$��DQG�,GHKHQ��.���������63,1�RYHUYLHZ�DQG�PRWLYDWLRQ� :�&�

0HPEHU�6XEPLVVLRQ� ���

3DXZHOV��3���GH�)DULDV��7�0���=KDQJ��&���5R[LQ��$���%HHW]��-��DQG�'H�5RR��-���������-XQH��

4XHU\LQJ�DQG�UHDVRQLQJ�RYHU�ODUJH�VFDOH�EXLOGLQJ�GDWD�VHWV��DQ�RXWOLQH�RI�D�SHUIRUPDQFH�

EHQFKPDUN��,Q 3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�:RUNVKRS RQ�6HPDQWLF�%LJ�'DWD �S�������

$&0�

3HUU\��0��DQG�+HUULQJ��-���������2*&�*HR63$54/�$�JHRJUDSKLF�TXHU\�ODQJXDJH�IRU�5')�

GDWD� 2*&�,PSOHPHQWDWLRQ�6WDQGDUG��6HSW�

3UXG¶KRPPHDX[�(���6HDERUQH�$���63$54/�TXHU\�ODQJXDJH�IRU�5')�� :�&�

5HFRPPHQGDWLRQ����-DQXDU\�������:�&�5HFRPPHQGDWLRQ��DYDLODEOH�RQOLQH��

KWWS���ZZZ�Z��RUJ�75�UGI�VSDUTO�TXHU\���/DVW�DFFHVVHG�RQ����-DQXDU\�����������

63,1����������63$54/�,QIHUHQFLQJ�1RWDWLRQ��KWWS���VSLQUGI�RUJ��

=KDQJ��&���%HHW]��-���������0RGHO�FKHFNLQJ�RQ�WKH�6HPDQWLF�:HE��,)&�YDOLGDWLRQ�XVLQJ�

PRGXODUL]HG�DQG�GLVWULEXWHG�FRQVWUDLQWV��,Q 3URFHHGLQJV�RI���QG�&,%�:����(LQGKRYHQ��

1HWKHUODQGV�
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3OHDVH�VHH�VHFWLRQ���IRU�WKH�VXJJHVWHG�UHSRUW�VFRSH�DQG�VWUXFWXUH

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�1LVEHW EXLOGLQJ60$57�8.,�DQG�$(&��

DQG�/HHGV�%HFNHWW�8QLYHUVLW\

QQ#DHF��FRP

&= &KL�=KDQJ (LQGKRYHQ�8QLYHUVLW\�RI�

7HFKQRORJ\

F�]KDQJ#WXH�QO
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�I -DYD�'522/6

�I���,QWURGXFWLRQ

7KLV�VHFWLRQ�GHVFULEHV�WKH�XVH�RI�'5/ >�@��'522/6�5XOH�/DQJXDJH��IRU�WKH�SXUSRVHV�RI�

UHJXODWRU\�FRPSOLDQFH�FKHFNLQJ�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��'5/�LV�D�UXOH�ODQJXDJH�EDVHG�

RQ�WKH�MDYD�SURJUDPPLQJ�ODQJXDJH�GHVLJQHG�VSHFLILFDOO\�WR�ZRUN�ZLWK�WKH�'522/6�>�@�UXOH�

HQJLQH��

�I���6WUDWHJLF�$VVHVVPHQW�RI�)RUPDW��

�I�����&RQWURO��2ZQHUVKLS��$YDLODELOLW\

7KH�'5/�ODQJXDJH�ZDV�RULJLQDOO\�GHVLJQHG�WR�EH�XVHG�ZLWK�WKH�'522/6�UXOH�HQJLQH��

+RZHYHU��WKH�VSHFLILFDWLRQ�IRU�WKH�ODQJXDJH�LV�IUHHO\�DYDLODEOH�HQDEOLQJ�DQ\�GHYHORSHUV�WR�

GHYHORSLQJ�DSSOLFDWLRQV�XVLQJ�WKH�ODQJXDJH��7R�VLPSO\�XVH�'5/��PRVW�XVHUV�ZLOO�RSW�WR�XVH�

'522/V�LWVHOI�ZKLFK�LV�IUHHO\�DYDLODEOH�RSHQ�VRXUFH�VRIWZDUH��PDGH�DYDLODEOH�XQGHU�WKH�

$6/����OLFHQVH��0RUH�GHWDLOV�RQ�WKH�OLFHQVH�FDQ�EH�IRXQG�KHUH��

�KWWS���ZZZ�DSDFKH�RUJ�IRXQGDWLRQ�OLFHQVH�IDT�KWPO�:KDW'RHV,W0($1�

�I�����$JH��DQG�6WDELOLW\��

'522/6�LV�D�PDWXUH�DQG�ZHOO�VXSSRUWHG�UXOH�HQJLQH��,W�KDV�EHHQ�DURXQG�IRU�PDQ\�\HDUV�

DQG�LV�UHJXODUO\�XSGDWHG��PHDQLQJ�LW�LV�YHU\�VWDEOH�DQG�SRVVHVVHV�D�ULFK�VHW�RI�IHDWXUHV��$�

FRPPHUFLDOO\�VXSSRUWHG�YHUVLRQ�RI�'522/6�LV�DOVR�DYDLODEOH�LI�UHTXLUHG�

�I���&RPPHUFLDO�EDVH

%HLQJ�WKDW�WKH�'5/�UXOH�ODQJXDJH�LV�WUDGLWLRQDOO\�RQO\�XVHG�E\�WKH�'522/6�UXOH�HQJLQH��WKHQ�

WKLV�LV�WKH�RQO\�YLDEOH�SURGXFW�WKDW�FDQ�EH�XWLOLVHG�IRU�H[HFXWLQJ�RI�UXOHV�VSHFLILHG�LQ�WKLV�

IRUPDW��&XUUHQWO\��'522/6�FRPHV�LQ�WZR�IRUPV��DQG�RSHQ�VRXUFH��IUHH��SURGXFW�DQG�D�

VXSSRUWHG�FRPPHUFLDO�YHUVLRQ�NQRZQ�DV�-%266�>�@�
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�I���7HFKQLFDO

7KH�WHFKQLFDO�QRWHV�LQ�WKLV�VHFWLRQ�DGRSW�WKH�DSSURDFK�XWLOLVHG�LQ�WKH�5HJ%,0�SURMHFW>�@��7KH�

5HJ%,0�SURMHFW�WRRN�DQ�DSSURDFK�XWLOLVLQJ�VHYHUDO�FRPSRQHQWV�

5XOH�6SHFLILFDWLRQ�LV�SHUIRUPHG�XVLQJ�5$6(��DV�GHVFULEHG�SUHYLRXVO\��
7KH�UXOHV�VSHFLILHG�LQ�5$6(�DUH�FRQYHUWHG�LQWR�DQ�H[HFXWDEOH�IRUPDW�
$�UXOH�HQJLQH�H[HFXWHV�WKH�UXOHV
$�GLFWLRQDU\�LV�XWLOLVHG�LQ�RUGHU�WR�SHUIRUP�WKH�WUDQVODWLRQ�EHWZHHQ�WKH�WHUPLQRORJ\�XVHG�
LQ�WKH�UHJXODWLRQV�DQG�WKDW�XVHG�ZLWKLQ�D�%,0�PRGHO
$� VHULHV� RI� SURFHGXUHV�DUH� XVHG� WR� SHUIRUP� FDOFXODWLRQV� WKDW� FDQQRW� EH� SHUIRUPHG�
H[SOLFLWO\�E\�WKH�UXOH�HQJLQH�

�I�����([SUHVVLYLW\�DQG�JHQHUDOLW\

'5/�LV�D�KLJKO\�H[SUHVVLYH�ODQJXDJH�DOORZLQJ�IRU�WKH�VSHFLILFDWLRQ�RI�D�VHULHV�RI�UXOHV�LQ�WKH�

IRUP�RI�58/(��:KHQ!��7KHQ!��7KH�ODQJXDJH�RI�'5/�LV�EDVHG�RQ�WKH�MDYD�ODQJXDJH�

:LWKLQ�WKLV�UXOH�WKH��:KHQ!�HOHPHQW�RI�WKH�UXOH�LV�D�%RROHDQ�H[SUHVVLRQ��ZKHUH�WKH��7KHQ!�

HOHPHQW�LV�D�FRPPDQG�WR�H[HFXWH�LI�WKH��:KHQ!�HOHPHQW�LV�IRXQG�WR�EH�WUXH�

7KH�IOH[LELOLW\�RI�WKLV�DSSURDFK�LV�H[SDQGHG�E\�DOORZLQJ��:KHQ!�DQG��7KHQ!�HOHPHQWV�RI�

HDFK�UXOH�WR�FDOO�H[WHUQDO�MDYD�IXQFWLRQV�DQG�DFFHVV�MDYD�GDWD�VWUXFWXUHV�

)LQDOO\��WKH�RUGHU�RI�H[HFXWLRQ�RI�UXOHV�DUH�DEOH�WR�EH�FRQWUROOHG�YLD�D�VDOLHQFH�SDUDPHWHU

�I�����$FFHSWDELOLW\�DQG�SURYHQDQFH

:KLOH�'5/�LV�D�ORZ�OHYHO�UXOH�ODQJXDJH�WKDW��LQ�LWVHOI��FDQQRW�PHHW�DOO�RI�UHTXLUHPHQWV�IURP�

ZLWKLQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��+RZHYHU��D�ZHOO�GHYHORSLQJ�DSSOLFDWLRQ�XWLOLVLQJ�'5/�DQG�

'522/6�FDQ�

7KH�5HJ%,0�SURMHFW�DFWHG�DV�D�SURRI�RI�FRQFHSW�IRU�WKLV��7KH�5HJ%,0�VRIWZDUH�

LPSOHPHQWDWLRQ�XVLQJ�'5/�DQG�'522/6�ZDV�DEOH�WR�>�@�

)XOO\�H[HFXWH� UXOHVHWV� IURP�%5($0���������8.�%XLOGLQJ�5HJXODWLRQV�DQG�&RGH� IRU�
6XVWDLQDEOH�+RPHV�
0DLQWDLQ�OLQNDJH�EHWZHHQ�WKH�VRXUFH�UHJXODWLRQV�DQG�WKH�H[HFXWLRQ�RI�'522/6���DV�
VKRZQ�LQ�)LJXUH���
3URYLGH�SURYHQDQFH�DV�WR�WKH�UHVXOWV�RI�HDFK�LQGLYLGXDO�UXOHV�H[HFXWLRQ���DV�VKRZQ�LQ�
)LJXUH���
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([WUDFW�GDWD�IURP�D�%,0�PRGHO
([HFXWH�VWRUHG�SURFHGXUHV�DQG�SHUIRUP�PDWKHPDWLFV�ZKHQ�QHFHVVDU\�

)LJXUH��� 7UDFNLQJ�5XOH�([HFXWLRQ�DQG�0DLQWDLQLQJ�OLQNDJH�EHWZHHQ�UXOHV�DQG�UHJXODWRU\�WH[W

�I�����([DPSOHV�RI�'5/�IURP�.RUHDQ�5HJXODWLRQV

7ZR�H[DPSOHV�RI�'5/�UXOHV�JHQHUDWHG�DXWRPDWLFDOO\�IURP�5$6(�WDJV�DUH�VKRZQ�LQ�WKLV�

VHFWLRQ��)LJXUH���VKRZV�D�UXOH�WKDW�FKHFNV�LI�WKH�ZDONLQJ�GLVWDQFH�IURP�OLYLQJ�VSDFH�WR�WKH�

VWDLUV�LV������PHWHUV��)RU�WKLV�H[DPSOH�LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WZR�UXOHV�DUH�

JHQHUDWHG��RQH�WR�WHVW�LI�WKH�UXOH�LV�SDVVHG��DQG�RQH�WR�WHVW�LI�WKH�UXOH�LV�IDLOHG�

)LJXUH��� &KHFNLQJ�WKH�:DONLQJ�'LVWDQFH
)LJXUH���VKRZV�D�PRUH�FRPSOHWH�H[DPLQH FRQVLVWLQJ�RI�D�SDVV�DQG�IDLO�UXOH��DORQJ�ZLWK�D�UXOH�

WR�GHWHUPLQH�ZKHUH�RU�QRW�WKHVH�UXOHV�DUH�UHTXLUHG�IRU�WKH�W\SH�RI�EXLOGLQJ�EHLQJ�FKHFNHG��
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)LJXUH��� 5XOHV�ZLWK�6FRSLQJ

5HIHUHQFHV

>�@�'5/�5XOH�/DQJXDJH�5HIHUHQFH�>:HEVLWH�$FFHVVHG�$XJ�����@�

KWWS���GRFV�MERVV�RUJ�GURROV�UHOHDVH�������)LQDO�GURROV�GRFV�KWPO�FK���KWPO

>�@�'522/6�>:HEVLWH�$FFHVVHG�$XJ�����@�KWWS���ZZZ�GURROV�RUJ�

>�@�-%266�6RIWZDUH�7RROV�>:HEVLWH�$FFHVVHG�$XJ�����@�

KWWS���GHYHORSHUV�UHGKDW�FRP�SURGXFWV�"UHIHUUHU MEG

>�@�%HDFK��7KRPDV�+���HW�DO���$�UXOH�EDVHG�VHPDQWLF�DSSURDFK�IRU�DXWRPDWHG�UHJXODWRU\�FRPSOLDQFH�

LQ�WKH�FRQVWUXFWLRQ�VHFWRU�� ([SHUW�6\VWHPV�ZLWK�$SSOLFDWLRQV ������������������������

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

7% 7KRPDV�%HDFK &DUGLII�8QLYHUVLW\ EHDFKWK#FI�DF�XN
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�J /HJDO'RF0/�DQG�/HJDO5XOH0/

�J�� ,1752'8&7,21

/HJDO'RF0/ DQG�/HJDO5XOH0/ DUH�WZR�HPHUJLQJ�RSHQ�VWDQGDUGV�WKDW�KDYH�EHHQ�XQGHU�
GHYHORSPHQW�VLQFH������LQ�WKH�OHJDO�GRPDLQ��7KH\�DUH�LQWHQGHG�WR�UHSUHVHQW�DQ\�NLQG�RI�
OHJDO�GRFXPHQWV�DQG�FDQ�EH�H[WHQGHG�WR�LQFOXGH�QRQ�OHJDO�GRFXPHQWV�

7KHUH�DUH�IRXU�DVSHFWV�WR�DQ\�GRFXPHQW��LQFOXGLQJ�SDUOLDPHQWDU\��OHJLVODWLYH�DQG�MXGLFLDU\�
GRFXPHQWV��

&RQWHQW� D�VHW�RI�ZRUGV�DQG�SXQFWXDWLRQ�WKDW�IRUP�VHQWHQFHV�RI�WKH�WH[W
3UHVHQWDWLRQ� KRZ� WKH� LQIRUPDWLRQ� ORRNV�� H�J�� WKH� FRORXU� RI� WKH� WH[W� XVHG� LQ� WKH�
GRFXPHQW��WKH�IRQW�XVHG�LQ�WKH�KHDGLQJV�DQG�RWKHU�VXFK�IRUPDWWLQJ�PDWWHUV
6WUXFWXUH� KRZ�WKH�LQIRUPDWLRQ�LV�RUJDQLVHG��H�J���WKH�LGHQWLILFDWLRQ�RI�VRPH�SDUWV�RI�
WH[W�DV�KHDGLQJV��VRPH�SDUWV�DV�FODXVHV��HWF�
6HPDQWLFV� ZKDW�WKH�LQIRUPDWLRQ�UHSUHVHQWV�RU�PHDQV

7KH�OLWHUDO�FRQWHQW��VWUXFWXUH�DQG�SUHVHQWDWLRQ�DVSHFWV�RI�D�GRFXPHQW�DUH�LPSRUWDQW�WR�WKH�

³KXPDQ�UHDGHU´�DV�WKH\�PDLQWDLQ�WKH�XVHU�IDPLOLDULW\�ZLWK�WKH�GRFXPHQW�EXW�WKH\�DUH�QRW�

SDUWLFXODUO\�UHOHYDQW�WR�D�PDFKLQH��7KH�ORJLFDO�FRQWHQW�RI�D�GRFXPHQW��KRZHYHU��LV�ERWK�

KXPDQ�DQG�PDFKLQH�UHDGDEOH�

/HJDO'RF0/ DQG�/HJDO5XOH0/ DUH�LQWHQGHG�WR�RSHUDWH�WRJHWKHU�WR�UHSUHVHQW�DOO�DVSHFWV�RI�

D�GRFXPHQW�DV�GHVFULEHG�DERYH��7KH�PHWDGDWD�FRQWDLQHG�LQ�/HJDO'RF0/�SURYLGHV�D�PHDQV�

RI�PDLQWDLQLQJ�WKH�/HJDO5XOH0/�FRXQWHUSDUW�WR�HQVXUH�LW�LV�XS�WR�GDWH�

�J�����1DPHV�DQG�V\QRQ\PV

$NRPD�1WRVR �$UFKLWHFWXUH�IRU�.QRZOHGJH�2ULHQWHG�0DQDJHPHQW�RI�$IULFDQ�1RUPDWLYH�

7H[WV�XVLQJ�2SHQ�6WDQGDUGV�DQG�2QWRORJLHV��LV�D�8QLWHG�1DWLRQ¶V�LQLWLDWLYH�GHYHORSHG�LQ�

������,W�LV�FXUUHQWO\�EHLQJ�VWDQGDUGLVHG�LQWR�/HJDO'RF0/�

5XOH0/ LV�DQ�RSHQ�VWDQGDUG�PDUN�XS�ODQJXDJH�GHYHORSHG�WR�H[SUHVV�UXOHV�LQ�;0/�IRU�XVH�

RQ�WKH�ZHE��GHYHORSHG�E\�5XOH0/�,QF��LQ�������,W�LV�LQWHQGHG�IRU�GHGXFWLRQ��UHZULWLQJ��DQG�

IXUWKHU�LQIHUHQWLDO�WUDQVIRUPDWLRQDO�WDVNV�
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0HWD/H[ LV�DQ�RSHQ�VWDQGDUG�LQWHUFKDQJH�IRUPDW�IRU�OHJDO�DQG OHJLVODWLYH�UHVRXUFHV�LQ�;0/�

GHYHORSHG�E\�WKH�(XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGLVDWLRQ��&(1��LQ������

/HJDO'RF0/ LV�LQWHQGHG�WR�UHSUHVHQW�WKH�OLWHUDO�FRQWHQW�DQG�VWUXFWXUH�RI�D�GRFXPHQW�IRU�WKH�

HQWLUH�OLIH�F\FOH�RI�WKH�GRFXPHQW��7KH�SUHVHQWDWLRQ�DVSHFW�LV�KDQGOHG�E\�UHQGHULQJ�D�

/HJDO'RF0/�GRFXPHQW�XVLQJ�D�VW\OHVKHHW�LQWR�+70/�RU�RWKHU�IRUPDWV�

/HJDO5XOH0/ LV�LQWHQGHG�WR�UHSUHVHQW�WKH�ORJLFDO�FRQWHQW�DQG�VHPDQWLFV�RI�WKH�GRFXPHQW��,W�

LQFRUSRUDWHV�5XOH0/�DV�WKH�EDVH�PDUNXS�ODQJXDJH�

2$6,6 �2UJDQLVDWLRQ�IRU�WKH $GYDQFHPHQW�RI�6WUXFWXUHG�,QIRUPDWLRQ�6WDQGDUGV���DQ�

LQWHUQDWLRQDO�FRQVRUWLXP�WKDW�GULYHV�WKH�GHYHORSPHQW��FRQYHUJHQFH�DQG�DGRSWLRQ�RI�RSHQ�

VWDQGDUGV�IRU�WKH�JOREDO�LQIRUPDWLRQ�VRFLHW\��VHW�XS�WZR�VHSDUDWH�WHFKQLFDO�FRPPLWWHHV�LQ�

�����WR�GHYHORS�/HJDO'RF0/�DQG�/HJDO5XOH0/�

�J�����'HVFULSWLRQ

/HJDO'RF0/ LV�D�VWDQGDUGLVDWLRQ��ZRUN�LQ�SURJUHVV��RI�$NRPD�1WRVR��$UFKLWHFWXUH�IRU�

.QRZOHGJH�2ULHQWHG�0DQDJHPHQW�RI�$IULFDQ�1RUPDWLYH�7H[WV�XVLQJ�2SHQ�6WDQGDUGV�DQG�

2QWRORJLHV���ZKLFK�ZDV�LQLWLDWHG�E\�81�'(6$��8QLWHG�1DWLRQV�'HSDUWPHQW�RI�(FRQRPLF�DQG�

6RFLDO�$IIDLUV��LQ������������7KH�WHUP�$NRPD�1WRVR�DOVR�PHDQV��OLQNHG�KHDUWV��LQ�WKH�$NDQ�

ODQJXDJH�RI�:HVW�$IULFD��9LWDOL���������$NRPD�1WRVR ZDV�SDUWO\�LQVSLUHG�E\�&(1�0HWDOH[

�GHYHORSHG�DW�WKH�8QLYHUVLW\�RI�$PVWHUGDP�LQ ������DQG�KDV�EHHQ�GHVLJQHG�WR�EH�

FRPSDWLEOH�ZLWK�LW��7KH�HQWLUH�VHW�RI�'XWFK�UHJXODWLRQV�KDYH�EHHQ�HQFRGHG�LQ�&(1�0HWDOH[��

7KH�8.�6WDWXWH�/DZ�'DWDEDVH�KDV�DOVR�XVHG�&(1�0HWDOH[�

/HJDO5XOH0/ LV�DQ�H[WHQVLRQ�RI�5XOH0/ EHLQJ�GHYHORSHG�E\�2$6,6��5XOH0/ KDV�EHHQ�

GHVLJQHG�IRU�WKH�LQWHUFKDQJH�RI�DOO�NLQGV�RI�:HE�UXOHV�LQ�DQ�;0/�IRUPDW�WKDW�LV�XQLIRUP�

DFURVV�YDULRXV�UXOH�ODQJXDJHV�DQG�SODWIRUPV��,W�KDV�EURDG�FRYHUDJH�DQG�LV�GHILQHG�DV�DQ�

H[WHQVLEOH�IDPLO\�RI�ODQJXDJHV��ZKRVH�PRGXODU�V\VWHP�RI�VFKHPDV�SHUPLW�UXOH�LQWHUFKDQJH�

ZLWK�KLJK�SUHFLVLRQ��

�J���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW

/HJDO'RF0/�DQG�/HJDO5XOH0/�KDYH�EHHQ�GHYHORSHG�E\�2$6,6�DQG�KDYH�EHHQ�SXEOLVKHG�

H[WHQVLYHO\��VHH�UHIHUHQFHV��DQG�VWDUWHG�WR�EH�XVHG�LQ�WKH�IROORZLQJ�SURMHFWV�

/HJDO'RF0/�DQG�/HJDO5XOH0/�DUH�FXUUHQWO\�EHLQJ�DSSOLHG�WR�WKH�$XVWUDOLDQ�%XLOGLQJ�
&RGH�DV�D�SLORW�SURMHFW�XQGHUWDNHQ�E\�'DWD���RI�&6,52�
/HJDO'RF0/� �$NRPD� 1WRVR�� ZDV� VXFFHVVIXOO\� DSSOLHG� WR� -DSDQHVH� /HJLVODWLRQ�
�.DZDFKL�HW�DO�������
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/HJDO'RF0/�KDV�EHHQ�XVHG�DV�WKH�EDVLV�IRU�86/0��8QLWHG�6WDWHV�/HJLVODWLYH�0DUNXS��
VFKHPD�IRU�WKH�86�FRGLILHG�ODZV��
/HJDO'RF0/�LV�H[SOLFLWO\�GHVLJQHG�WR�EH�FRPSOLDQW�ZLWK�&(1�0HWDOH[��DQRWKHU�GH�IDFWR�
VWDQGDUG�XVHG�LQ�WKH�OHJDO�GRPDLQ�LQ�8.�

2$6,6�KDV�GHILQHG���OHYHOV�RI�FRPSOLDQFH�WR�/HJDO'RF0/��DV�IROORZV�

�� /HYHO����VWUXFWXUH�RI�WKH�GRFXPHQW
�� /HYHO����VWUXFWXUH�DQG�QDPLQJ�FRQYHQWLRQ�RI�85,�,5,��)5%5�PHWDGDWD�
�� /HYHO����VWUXFWXUH��QDPLQJ�FRQYHQWLRQ��EDVLF�PHWDGDWD��H�J��QRUPDWLYH�UHIHUHQFHV�
�� /HYHO� ��� VWUXFWXUH�� QDPLQJ� FRQYHQWLRQ�� EDVLF� PHWDGDWD�� DGYDQFHG� PHWDGDWD� �H�J��

HYHQWV��PRGLILFDWLRQV��TXDOLILFDWLRQV�RI�WKH�GRFXPHQW��HWF�
�� /HYHO� ��� VWUXFWXUH�� QDPLQJ� FRQYHQWLRQ�� EDVLF� DQG� DGYDQFHG� PHWDGDWD�� HQULFKHG�

VHPDQWLF�HOHPHQWV��H�J��UHIHUHQFHV��ORFDWLRQ��TXDQWLW\��WHUP��SHUVRQ��HWF�

�J�����$JH�DQG�VWDELOLW\

/HJDO'RF0/�DQG�/HJDO5XOH0/ DUH�HPHUJLQJ�RSHQ�VWDQGDUGV�DQG�KDYH�EHHQ�GHYHORSHG�

VLQFH�������VR�LW�LV�WLPHO\�WR�EH�FRQVLGHUHG�DV�D�FDQGLGDWH�UXOH�LQWHURSHUDELOLW\�VWDQGDUG�IRU�

WKH�$(&�)0�GRPDLQ�

7KH\�FDQ�EH�XVHG�WR�UHSUHVHQW�WKH�IROORZLQJ�W\SHV�RI�GRFXPHQW�

�� FROOHFWLRQ'RFV��DPHQGPHQW�/LVW��RIILFLDO�JD]HWWH��GRFXPHQW�FROOHFWLRQ
�� OHJLVODWLYH'RFV��DFW�DQG�ELOO��ZKLFK�LQFOXGHV�VHFRQGDU\�OHJLVODWLRQV�VXFK�DV�EXLOGLQJ�

UHJXODWLRQV�DQG�EXLOGLQJ�FRGH
�� GHEDWH'RFV��UHSRUW�DQG�GHEDWH�UHFRUGV
�� DPHQGPHQW'RFV
�� MXGJHPHQW'RFV
�� GRF��DQ\�LQIRUPDWLYH�JHQHUDO�GRFXPHQWV�VXFK�DV�UHTXLUHPHQW�VSHFLILFDWLRQV

7KHUH�DUH�VHYHUDO�LPSRUWDQW�LQWHUQDWLRQDO�HYHQWV�VXSSRUWLQJ�WKH�GHYHORSPHQW�RI�WKHVH�

VWDQGDUGV��DV�IROORZV�

�� $NRPD�1WRVR�6XPPHU�6FKRRO
�� ,$1&��,QWHUQDWLRQDO�$NRPD�1WRVR�&RQIHUHQFH�
�� (XURSHDQ�/(;�6XPPHU�6FKRRO

7KH�ODWHVW�VFKHPDV��$NRPD�1WRVR������ZHUH�PDGH�DYDLODEOH�IRU�SXEOLF�UHYLHZ�LQ������

�J���&RPPHUFLDO�EDVH
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�J�����$XWKRULQJ�FDSWXUH�WRROV��VLQJXODU��PXOWLSOH�

7KHUH�DUH�D�IHZ�RSHQ�VRXUFH�DQG�FRPPHUFLDO�WRROV�DYDLODEOH�WR�DXWKRU�/HJDO'RF0/�DQG�

/HJDO5XOH0/��DV�IROORZV�

�� /HJLV3UR�E\�;FHQWLDO�� D�ZHE�EDVHG�DXWKRULQJ� WRRO� WR�PDUN�XS�D� WH[W� GRFXPHQW� LQWR�
/HJDO'RF0/

�� /,0(��/DQJXDJH�,QGHSHQGHQW�0DUNXS�(GLWRU��(GLWRU�E\�8QLYHUVLW\�RI�%RORJQD��,WDO\
�� $7�$0�$NRPD�1WRVR�(GLWRU�DQG�3DUVHU
�� +70/��EDVHG�HGLWRU

�J�����$VVHVVPHQW�HQJLQHV��VRIWZDUH�DQG�WRRONLWV�IRU��VLQJXODU��PXOWLSOH�

7KHUH�DUH�D�IHZ�WRROV�DQG�SURMHFWV��DV�IROORZV�

�� 63,1GOH�UHDVRQHU
�� 5HJRURXV�SURFHVV�HQJLQH

�J���7HFKQLFDO

�J�����([SUHVVLYLW\�DQG�JHQHUDOLW\

/HJDO'RF0/� DQG� /HJDO5XOH0/� FDQ� UHSUHVHQW� DQ\� OHJDO� GRFXPHQW� DV� ZHOO� DV�
UHFRPPHQGDWRU\�GRFXPHQW�
&RPSDWLEOH�ZLWK�HVWDEOLVK�&(1�0HWDOH[�VWDQGDUG
/HJDO5XOH0/�LQFRUSRUDWHV�5XOH0/
/HJDO5XOH0/�FDQ�EH�PDSSHG�WR�5')�WULSOHV�IRU�/LQNHG�'DWD�UHXVH
/HJDO5XOH0/� FDQ� EH� UHDVRQHG� YLD� 0RGDO� 'HIHDVLEOH� /RJLF� �0'/� ZLWK� PRGDO�
RSHUDWRUV�
/HJDO'RF0/� XVHV� WKH� RSHQ� VWDQGDUG� )5%5� �)XQFWLRQDO� 5HTXLUHPHQWV� IRU�
%LEOLRJUDSKLF�5HFRUGV��PRGHO�WR�FDSWXUH�GRFXPHQW�PHWDGDWD��ZKLFK�XVHV�D�IRXU�OHYHO�
HQWLW\�UHODWLRQVKLS�PRGHO�RI�PHWDGDWD�IRU�LQIRUPDWLRQ�REMHFWV�
/HJDO'RF0/� LV� DEOH� WR� FDSWXUH� WKH� HQWLUH� OLIH�F\FOH� RI� D� GRFXPHQW� DQG� SURYLGHV� D�
YHUVLRQ�FRQWURO�PHFKDQLVP�IRU�LWV�/HJDO5XOH0/�FRXQWHUSDUW�

7KH�VFKHPD�RI�/HJDO'RF0/�LV�VKRZQ�LQ�)LJXUH���EHORZ�
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)LJXUH����+LJK�OHYHO�VFKHPD�RI�$NRPD�1WRVR
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([DPSOH�RI�/HJDO'RF0/

�)URP�86�%LOO�+�5������± 3URWHFWLQJ�6HQLRUV¶�$FFHVV�WR�0HGLFDUH�$FW�RI������

�"[PO YHUVLRQ ������HQFRGLQJ �87)���"!

�DNRPD1WRVR

[POQV �KWWS���GRFV�RDVLV�RSHQ�RUJ�OHJDOGRFPO�QV�DNQ�����:'���

[POQV�KWPO �KWWS���ZZZ�Z��RUJ������[KWPO�!

�ELOO�QDPH �ELOO�!

�PHWD!

�LGHQWLILFDWLRQ�VRXUFH ��VRXUFH�!

�)5%5:RUN!

�)5%5WKLV�YDOXH ��DNQ�XV�ELOO�������������PDLQ��!

�)5%5XUL�YDOXH ��DNQ�XV�ELOO�������������!

�)5%5GDWH�GDWH �������������QDPH ���!

�)5%5DXWKRU�KUHI ����DV ����!

�)5%5FRXQWU\�YDOXH �XV��!

��)5%5:RUN!

�)5%5([SUHVVLRQ!

�)5%5WKLV�YDOXH ��DNQ�XV�ELOO������������HQJ#��PDLQ��!

�)5%5XUL�YDOXH ��DNQ�XV�ELOO������������HQJ#��!

�)5%5GDWH�GDWH �������������QDPH ���!

�)5%5DXWKRU�KUHI ��OLPH(GLWRU��DV ��OLPH(GLWRU��!

�)5%5ODQJXDJH�ODQJXDJH �HQJ��!

��)5%5([SUHVVLRQ!

�)5%50DQLIHVWDWLRQ!

�)5%5WKLV�YDOXH ��DNQ�XV�ELOO������������HQJ#�PDLQ�[PO��PDLQ��!

�)5%5XUL�YDOXH ��DNQ�XV�ELOO������������HQJ#�[PO��!

�)5%5GDWH�GDWH �������������QDPH ���!

�)5%5DXWKRU�KUHI ��OLPH(GLWRU��DV ��OLPH(GLWRU��!

��)5%50DQLIHVWDWLRQ!

��LGHQWLILFDWLRQ!

�SXEOLFDWLRQ�GDWH �������������QDPH ���VKRZ$V ���QXPEHU ���!

�UHIHUHQFHV�VRXUFH ��VRXUFH�!

�7/&3HUVRQ�H,G �OLPH(GLWRU��KUHI ��OLPH�FLUVILG�XQLER�LW��VKRZ$V �/,0(�HGLWRU��!

�7/&3HUVRQ�H,G �VRXUFH��KUHI ��RQWRORJ\�SHUVRQ�VRPHERG\��VKRZ$V �6RPHERG\��!

��UHIHUHQFHV!

��PHWD!

�SUHIDFH!
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�S!+�5�������� 3URWHFWLQJ�6HQLRUV
�$FFHVV�WR�0HGLFDUH�$FW�RI�������5HIHUUHG�LQ�6HQDWH��

5)6��

�HRO�!+5������5)6�

�HRO�!���WK�&21*5(66�

�HRO�!�VW�6HVVLRQ�

�HRO�!+��5�������

�HRO�!,1�7+(�6(1$7(�2)�7+(�81,7('�67$7(6�

�HRO�!

�GRF'DWH�GDWH ������������!-XQH�����������GRF'DWH!

�HRO�!5HFHLYHG��UHDG�WZLFH�DQG�UHIHUUHG�WR�WKH�&RPPLWWHH�RQ�)LQDQFH�

�HRO�!

��S!

��SUHIDFH!

�SUHDPEOH!

�S!$1�$&7�

�HRO�!7R�UHSHDO�WKH�SURYLVLRQV�RI�WKH�3DWLHQW�3URWHFWLRQ�DQG�$IIRUGDEOH�&DUH�$FW�SURYLGLQJ�

IRU�WKH�,QGHSHQGHQW�3D\PHQW�$GYLVRU\�%RDUG��

�HRO�!

��S!

�IRUPXOD�QDPH �IRUPXOD,QL]LDOH��H,G �IRUPXODB��!

�S!%H�LW�HQDFWHG�E\�WKH�6HQDWH�DQG�+RXVH�RI�5HSUHVHQWDWLYHV�RI�WKH�8QLWHG�6WDWHV�RI�

$PHULFD�LQ�&RQJUHVV�DVVHPEOHG���S!

��IRUPXOD!

��SUHDPEOH!

�ERG\!

�VHFWLRQ�H,G �VHFB��!

�QXP!6(&7,21�����QXP!

�FRQWHQW�H,G �VHFB�BBFRQWHQW�!

�S!6+257�7,7/(�7KLV�$FW�PD\�EH�FLWHG�DV�WKH�C3URWHFWLQJ�6HQLRUV
�$FFHVV�WR�0HGLFDUH�

$FW�RI�����
���S!

��FRQWHQW!

��VHFWLRQ!

�VHFWLRQ�H,G �VHFB��!

�QXP!6(&�������QXP!

�FRQWHQW�H,G �VHFB�BBFRQWHQW�!

�S!5(3($/�2)�7+(�,1'(3(1'(17�3$<0(17�$'9,625<�%2$5'��(IIHFWLYH DV�RI�

WKH�HQDFWPHQW�RI�WKH�3DWLHQW�3URWHFWLRQ�DQG�$IIRUGDEOH�&DUH�$FW��3XEOLF�/DZ�����������VHFWLRQV������

DQG�������RI�VXFK�$FW��LQFOXGLQJ�WKH�DPHQGPHQWV�PDGH�E\�VXFK�VHFWLRQV��DUH�UHSHDOHG��DQG�DQ\�
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SURYLVLRQ�RI�ODZ�DPHQGHG�E\�VXFK�VHFWLRQV�LV�KHUHE\�UHVWRUHG�DV�LI�VXFK�VHFWLRQV�KDG�QRW�EHHQ�

HQDFWHG�LQWR�ODZ���S!

��FRQWHQW!

��VHFWLRQ!

�VHFWLRQ�H,G �VHFB��!

�QXP!6(&������QXP!

�FRQWHQW�H,G �VHFB�BBFRQWHQW�!

�S!5(6&,1',1*�)81',1*�$028176�)25�35(9(17,21�$1'�38%/,&�+($/7+�

)81'���S!

��FRQWHQW!

��VHFWLRQ!

�VHFWLRQ�H,G �VHFB�����!

�QXP!6HFWLRQ�������QXP!

�KHDGLQJ�H,G �VHFB����BBKHDGLQJ�!�E��RI�WKH�3DWLHQW�3URWHFWLRQ�DQG $IIRUGDEOH�&DUH�$FW�

����8�6�&�����X����E���LV�DPHQGHG����KHDGLQJ!

�SDUDJUDSK�H,G �VHFB����BBSDUDB��!

�QXP!�����QXP!

�FRQWHQW�H,G �VHFB����BBSDUDB�BBFRQWHQW�!

�S!LQ�SDUDJUDSK������E\�VWULNLQJ�C����
�DQG�LQVHUWLQJ�C����
���S!

��FRQWHQW!

��SDUDJUDSK!

�SDUDJUDSK�H,G �VHFB����BBSDUDB��!

�QXP!�����QXP!

�FRQWHQW�H,G �VHFB����BBSDUDB�BBFRQWHQW�!

�S!LQ�SDUDJUDSK������

��S!

�EORFN/LVW�H,G �VHFB����BBSDUDB�BBFRQWHQWBBOLVWB��!

�LWHP�H,G �VHFB����BBSDUDB�BBFRQWHQWBBOLVWB�BBLWHPBD�!

�QXP!�$���QXP!

�S!E\�VWULNLQJ�C����
�DQG�LQVHUWLQJ�C����
��DQG��S!

��LWHP!

�LWHP�H,G �VHFB����BBSDUDB�BBFRQWHQWBBOLVWB�BBLWHPBE�!

�QXP!�%���QXP!

�S!E\�UHGHVLJQDWLQJ�VXFK�SDUDJUDSK�DV�SDUDJUDSK������DQG��S!

��LWHP!

��EORFN/LVW!

��FRQWHQW!

��SDUDJUDSK!
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�SDUDJUDSK�H,G �VHFB����BBSDUDB��!

�QXP!�����QXP!

�FRQWHQW�H,G �VHFB����BBSDUDB�BBFRQWHQW�!

�S!E\�VWULNLQJ�SDUDJUDSKV�����DQG�����DQG�LQVHUWLQJ�WKH�IROORZLQJ����S!

��FRQWHQW!

��SDUDJUDSK!

�SDUDJUDSK�H,G �VHFB����BBSDUDB��!

�QXP!�����QXP!

�FRQWHQW�H,G �VHFB����BBSDUDB�BBFRQWHQW�!

�S!C�IRU�ILVFDO�\HDU�����������������������S!

��FRQWHQW!

��SDUDJUDSK!

�SDUDJUDSK�H,G �VHFB����BBSDUDB��!

�QXP!�����QXP!

�FRQWHQW�H,G �VHFB����BBSDUDB�BBFRQWHQW�!

�S!C�IRU�HDFK�RI�ILVFDO�\HDUV������DQG�����������������������S!

��FRQWHQW!

��SDUDJUDSK!

�SDUDJUDSK�H,G �VHFB����BBSDUDB��!

�QXP!�����QXP!

�FRQWHQW�H,G �VHFB����BBSDUDB�BBFRQWHQW�!

�S!C�IRU HDFK�RI�ILVFDO�\HDUV������DQG�����������������������S!

��FRQWHQW!

��SDUDJUDSK!

�SDUDJUDSK�H,G �VHFB����BBSDUDB��!

�QXP!�����QXP!

�FRQWHQW�H,G �VHFB����BBSDUDB�BBFRQWHQW�!

�S!C�IRU�HDFK�RI�ILVFDO�\HDUV������WKURXJK���������������������DQG¶��3DVVHG WKH�

+RXVH�RI�5HSUHVHQWDWLYHV�-XQH�����������$WWHVW��.$5(1�/��+$$6��&OHUN���S!

��FRQWHQW!

��SDUDJUDSK!

��VHFWLRQ!

��ERG\!

��ELOO!

��DNRPD1WRVR!

([DPSOH�RI�/HJDO5XOH0/
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([DPSOH�WH[W�RI�$UWLFOH����&ODXVH���RI�WKH�.RUHDQ�%XLOGLQJ�5HJXODWLRQ�

�2Q�HDFK�IORRU�RI�D�EXLOGLQJ��GLUHFW�VWDLUV�OHDGLQJ�WR�WKH�VKHOWHU�IORRU�RU�WKH�JURXQG��LQFOXGLQJ�VORSH�

ZD\V��KHUHLQDIWHU�WKH�VDPH�VKDOO�DSSO\��RWKHU�WKDQ�WKH�VKHOWHU�IORRU��UHIHUULQJ�WR�D�IORRU�KDYLQJ�D�

GRRUZD\�OHDGLQJ�GLUHFWO\�WR�WKH�JURXQG�DQG�WKH�VKHOWHU�VDIHW\�]RQH�RI�D�VN\VFUDSHU�XQGHU�SDUDJUDSKV�

����DQG������KHUHLQDIWHU�WKH�VDPH�VKDOO�DSSO\��VKDOO�EH�LQVWDOOHG�LQ�WKH�ZD\�WKDW�WKH�ZDONLQJ�GLVWDQFH�

IURP�HDFK�SDUW�RI�WKH�OLYLQJ�URRP�WR�WKH�VWDLUV��UHIHUULQJ�WR�WKH�VWDLU�QHDUHVW�WR�WKH�OLYLQJ�URRP���LV�QRW�

PRUH�WKDQ����PHWHUV��3URYLGHG��WKDW�LQ�FDVHV�RI�D�EXLOGLQJ�RI�ZKLFK�PDLQ�VWUXFWXUDO�SDUW��H[FOXGLQJ�D�

SHUIRUPDQFH�KDOO��DVVHPEO\�KDOO��DXGLWRULXP�DQG�H[KLELWLRQ�KDOO�ZKLFK�DUH�LQVWDOOHG�RQ�XQGHUJURXQG�

IORRUV�DQG�ZKLFK�KDYH�D�WRWDO�IORRU�DUHD�RI�QRW�OHVV�WKDQ�����VTXDUH�PHWHUV��LV�PDGH�RI�D�ILUHSURRI�

VWUXFWXUH�RU�QRQ�FRPEXVWLEOH�PDWHULDOV��WKH�ZDONLQJ�GLVWDQFH�RI�QRW�PRUH�WKDQ����PHWHUV��LQ�FDVHV�RI�

PXOWL�XQLW�GZHOOLQJV�KLJKHU�WKDQ����VWRUH\V��QRW�PRUH�WKDQ����PHWHUV��LV�SHUPLWWHG��DQG�LQ�FDVHV�RI�D�

IDFWRU\�SUHVFULEHG�E\�2UGLQDQFH�RI�WKH�0LQLVWU\�RI�/DQG��,QIUDVWUXFWXUH�DQG�7UDQVSRUW��ZKLFK�LV�

HTXLSSHG�ZLWK�DXWRPDWLF�ILUH�VXSSUHVVLRQ�V\VWHPV�VXFK�DV�VSULQNOHUV��LQ�DQ�DXWRPDWHG�SURGXFWLRQ�

IDFLOLW\��WKH�ZDONLQJ�GLVWDQFH�RI�QRW�PRUH�WKDQ����PHWHUV��LQ�FDVHV�RI�XQPDQQHG�IDFWRULHV������PHWHUV��

LV�SHUPLWWHG��

)RUPDOLVP�RI�WKH�DERYH�$UWLFOH����&ODXVH���RI�.RUHDQ�%XLOGLQJ�5HJXODWLRQ��

EXLOGLQJ�KDV�IORRUV��aJURXQG�IORRU� !�>2@�IORRU�KDV�HPHUJHQF\�VWDLUV

JURXQG�IORRU�a!�>3@�aIORRU�KDV�HPHUJHQF\�VWDLUV

>2@�IORRU�KDV�HPHUJHQF\�VWDLUV� !�>2@�VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH

EXLOGLQJ�LV�IDFWRU\��SURWHFWHG�ILUH�VXSSUHVVLRQ�V\VWHP��ILUHSURRI�VWUXFWXUH��PD[�GLVWDQFH�VWDLUV�OHVV���P�

 !�VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH

EXLOGLQJ�LV�IDFWRU\��DXWRPDWHG�SURGXFWLRQ��SURWHFWHG�ILUH�VXSSUHVVLRQ�V\VWHP��PD[�GLVWDQFH�VWDUV�OHVV�

��P�� !�VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH

XQPDQQHG�IDFWRU\��DXWRPDWHG�SURGXFWLRQ��SURWHFWHG�ILUH�VXSSUHVVLRQ�V\VWHP��PD[�GLVWDQFH�VWDLUV�OHVV�

���P�� !�VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH

EXLOGLQJ�LV�PXOWL�GZHOOLQJ��IORRU�QXPEHU�JUHDWHU�����ILUHSURRI�VWUXFWXUH��PD[�GLVWDQFH�VWDLUV�OHVV���P� !�

VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH
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PD[�GLVWDQFH�VWDLUV�OHVV���P� !�VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH

/HJDO5XOH0/�IUDJPHQW�IURP�UHSUHVHQWDWLRQ�RI�WKH�DERYH�$UWLFOH����&ODXVH���RI�WKH�

.RUHDQ�%XLOGLQJ�5HJXODWLRQ�

�J�����$FFHSWDELOLW\�DQG�SURYHQDQFH

(DFK� UXOH� LQ� /HJDO5XOH0/� KDV� DQ� DVVRFLDWHG� NH\� WKDW� OLQNV� LW� WR� WKH� VRXUFH� LQ�
/HJDO'RF0/
7KHVH�HPHUJLQJ�VWDQGDUGV�KDYH�JDLQHG�D�ORW�RI�SXEOLFLW\�WKH�ODVW�IHZ�\HDUV�IURP�ERWK�
UHVHDUFK�DQG�LQGXVWU\��OHJDO�DQG�EXVLQHVV�GRPDLQ��
7KH�&RPPRQZHDOWK�JRYHUQPHQW�RI�$XVWUDOLD�KDV�UHFHQWO\�FRPPLVVLRQHG�D�SLORW�SURMHFW�
IRU�'DWD��� RI�&6,52� WR�PRGHO� WKH�$XVWUDOLDQ�%XLOGLQJ�&RGH� LQWR� /HJDO'RF0/�DQG�
/HJDO5XOH0/�
$V� PHQWLRQHG� LQ� WKH� LQWURGXFWLRQ�� WKH� HQWLUH� VHW� RI� 'XWFK� 5HJXODWLRQV� HQFRGHG� LQ�
0HWD/H[�LV�FRPSDWLEOH�ZLWK�/HJDO'RF0/

�J���'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV
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9LWDOL��)�	�=HQL��)���������7RZDUGV�D�FRXQWU\�LQGHSHQGHQW�GDWD�IRUPDW��WKH�$NRPD�1WRVR�

H[SHULHQFH���,Q�3URFHHGLQJV�RI�WKH�9�OHJLVODWLYH�;0/�ZRUNVKRS�������)ORUHQFH��,WDO\��SS�

�����

$NRPD�1WRVR ����VFKHPD�LV�DYDLODEOH�IRU�DFFHVV�DW�WKH�IROORZLQJ�OLQN�

KWWS���VLQDWUD�FLUVILG�XQLER�LW�;6'RF9LHZHU�

2$6,6����������2$6,6�/HJDO'RFXPHQW0/��/HJDO'RF0/��7&��2$6,6��5HWULHYHG�$SULO�����

������IURP�KWWSV���ZZZ�RDVLV�

RSHQ�RUJ�FRPPLWWHHV�WFBKRPH�SKS"ZJBDEEUHY OHJDOGRFPO

$WKDQ��7���*RYHUQDWRUL��*���3DOPLUDQL��0���3DVFKNH��$���	�:\QHU��$����������/HJDO5XOH0/��

'HVLJQ�3ULQFLSOHV�DQG�)RXQGDWLRQV��,Q�7KH���WK�5HDVRQLQJ�:HE�6XPPHU�6FKRRO��SS��

�±����%HUOLQ��*HUPDQ\�

75$6<6�6$����������/(26�� /HJLVODWLYH�(GLWLQJ�2SHQ�6RIWZDUH�

0F*LEEQH\��/��-���	�.XPDU��%����������$�FRPSDUDWLYH�VWXG\�WR�GHWHUPLQH�D�VXLWDEOH�

UHSUHVHQWDWLRQDO�GDWD�PRGHO�IRU�8.�EXLOGLQJ�UHJXODWLRQV��-RXUQDO�RI�,QIRUPDWLRQ�

7HFKQRORJ\�LQ�&RQVWUXFWLRQ�����)HEUXDU\���SS����±����5HWULHYHG�IURP�

KWWS���LWFRQ�RUJ�FJL�ELQ�ZRUNV�VKRZ	BLG ����HOHDUQLQJ�6KRZ"����B�

$WKDQ��7���*RYHUQDWRUL��*���3DOPLUDQL��0���3DVFKNH��$���	�:\QHU��$����������/HJDO5XOH0/��

'HVLJQ�3ULQFLSOHV�DQG�)RXQGDWLRQV��,Q�7KH���WK�5HDVRQLQJ�:HE�6XPPHU�6FKRRO��SS��

�±����%HUOLQ��*HUPDQ\�

3DOPLUDQL��0���*RYHUQDWRUL��*���	 5RWROR��$����������/HJDO5XOH0/��;0/�EDVHG�UXOHV�DQG�

QRUPV��5XOH�%DVHG�0RGHOLQJ�DQG�&RPSXWLQJ�RQ�WKH�6HPDQWLF�:HE��SS�����±����

$WKDQ��7���%ROH\��+���*RYHUQDWRUL��*���3DOPLUDQL��0���3DVFNKH��$���	�:\QHU��$����������

2$6,6�/HJDO5XOH0/��,Q�7KH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$UWLILFLDO�,QWHOOLJHQFH�DQG�/DZ��

5RPH��,WDO\�

$WKDQ��7���*RYHUQDWRUL��*���3DOPLUDQL��0���3DVFKNH��$���	�:\QHU��$����������/HJDO�

,QWHUSUHWDWLRQV�LQ�/HJDO5XOH0/��,Q�6HPDQWLF�:HE�IRU�WKH�/DZ�:RUNVKRS��SS������

.UDNRZ��3RODQG�

*RYHUQDWRUL��*���	�+DVKPL��0����������1R�7LPH�IRU�&RPSOLDQFH��,Q�3URFHHGLQJV�RI�WKH������

,(((���WK�,QWHUQDWLRQDO�(QWHUSULVH�'LVWULEXWHG�2EMHFW�&RPSXWLQJ�&RQIHUHQFH��SS���±����

$GHODLGH��$XVWUDOLD��,(((��GRL���������('2&��������
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/DP��+��3���+DVKPL��0���	�6FRILHOG��%����������(QDEOLQJ�5HDVRQLQJ�ZLWK�/HJDO5XOH0/��,Q�1��

%DVVLOLDGHV��*��*RWWORE��)��6DGUL��$��3DVFKNH��	�'��5RPDQ��(GV������WK�,QWHUQDWLRQDO�

:HE�5XOH�6\PSRVLXP��5XOH0/��������SS�����±�����1HZ�<RUN��86$��6SULQJHU�

,QWHUQDWLRQDO�3XEOLVKLQJ��GRL��������������������������B��

3DOPLUDQL��0���&HUYRQH��/���%XMRU��2���	�&KLDSSHWWD��0���Q�G����5$:(� $�:HE�(GLWRU�IRU�5XOH�

0DUN�XS�LQ�/HJDO5XOH0/�

$WKDQ��7���%ROH\��+���*RYHUQDWRUL��*���3DOPLUDQL��0���3DVFKNH��$���	�:\QHU��$����������

/HJDO5XOH0/��IURP�0HWDPRGHO�WR�8VH�&DVHV�� $�7XWRULDO� ,Q�7KH��WK�,QWHUQDWLRQDO�:HE�

5XOH�6\PSRVLXP��5XOH0/��������6HDWWOH��:$��86$��6SULQJHU�

&HFL��0����������&RPELQLQJ�2QWRORJ\�DQG�5XOHV�WR�0RGHO�-XGLFLDO�,QWHUSUHWDWLRQ��,Q�

3URFHHGLQJV�RI�WKH�5XOH0/��9RO�������SS����±����0RQWSHOOLHU��)UDQFH�

:\QHU��$���	�3HWHUV��:����������2Q�UXOH�H[WUDFWLRQ�IURP�UHJXODWLRQV��,Q�3URFHHGLQJV�RI�

-85,;��SS���±����5HWULHYHG�IURP�

KWWS���Z\QHU�LQIR�UHVHDUFK�3DSHUV�:\QHU3HWHUV-85,;�����SGI

2$6,6����������/HJDO5XOH0/�7HFKQLFDO�&RPPLWWHH�� &KDUWHU��5HWULHYHG�-XO\�����������IURP�

KWWS���ZZZ�RDVLV�RSHQ�RUJ�FRPPLWWHHV�OHJDOUXOHPO�FKDUWHU�SKS

6\PSRVLXP��,���	�+XWFKLVRQ��'����������7KHRU\��3UDFWLFH��DQG�$SSOLFDWLRQV�RI�5XOHV�RQ�WKH�

:HE���/��0RUJHQVWHUQ��3��6WHIDQHDV��)��/HY\��$��:\QHU��	�$��3DVFKNH��(GV����6HDWWOH��

:$��86$��6SULQJHU�

+DVKPL��0���*RYHUQDWRUL��*���	�:\QQ��0��7����������1RUPDWLYH�5HTXLUHPHQWV�IRU�%XVLQHVV�

3URFHVVHV�&RPSOLDQFH��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%XVLQHVV�3URFHVV�0DQDJHPHQW��

�$XJXVW���SS����±���

7DGGHR��0���7URPEHWWD��$���0RQWHVL��'���	�3LHUDQWR]]L��6����������4XHU\LQJ�GDWD�DFURVV�

GLIIHUHQW�OHJDO�GRPDLQV��,Q�3URFHHGLQJV�RI�,'($6�¶����%DUFHORQD��6SDLQ��

GRL������������������������

0F*LEEQH\��/��-���	�.XPDU��%����������$�FRPSDUDWLYH�VWXG\�WR�GHWHUPLQH�D�VXLWDEOH�

UHSUHVHQWDWLRQDO�GDWD�PRGHO�IRU�8.�EXLOGLQJ�UHJXODWLRQV��-RXUQDO�RI�,QIRUPDWLRQ�

7HFKQRORJ\�LQ�&RQVWUXFWLRQ�����)HEUXDU\���SS����±����5HWULHYHG�IURP�

KWWS���LWFRQ�RUJ�FJL�ELQ�ZRUNV�VKRZ	BLG ����HOHDUQLQJ�6KRZ"����B�
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*RYHUQDWRUL��*���	�*RYHUQDWRUL��*����������7KH�5HJRURXV�$SSURDFK�WR�3URFHVV�&RPSOLDQFH�

H�5HJRURXV�$SSURDFK�WR�3URFHVV�&RPSOLDQFH���2FWREHU��

'LVWLQWR��,����������&KHFNLQJ�&RPSOLDQFH�LQ�(XURSHDQ�7HQGHU�'RFXPHQWV�WKURXJK�

2QWRORJLHV�DQG�5XOHV��,Q�3URFHHGLQJV�RI�WKH�5XOH0/��SS����±����0RQWSHOOLHU��)UDQFH�

:\QHU��$���	�*RYHUQDWRUL��*����������$�6WXG\�RQ�7UDQVODWLQJ�5HJXODWRU\�5XOHV�IURP�1DWXUDO�

/DQJXDJH�WR�'HIHDVLEOH�/RJLF��,Q�3URFHHGLQJV�RI�WKH�5XOH0/�������6HDWWOH��:$��86$��

5HWULHYHG�IURP�KWWS���Z\QHU�LQIR�/DQJXDJH/RJLF/DZ6RIWZDUH�LQGH[�SKS�FDWHJRU\�OHJDO�

NQRZOHGJH�HQJLQHHULQJ�

/HJDO5XOH0/�UHSUHVHQWDWLRQ�RI�WKH�DERYH�$UWLFOH����&ODXVH���RI�WKH�.RUHDQ�%XLOGLQJ�

5HJXODWLRQ�

�OUPO�3UHVFULSWLYH6WDWHPHQW�NH\ �U��!

�UXOHPO�5XOH�VWUHQJWK �GHIHDVLEOH�!

�UXOHPO�LI!

�UXOHPO�$QG!

�UXOHPO�$WRP!

�UXOHPO�5HO!EXLOGLQJ�KDV�IORRUV��UXOHPO�5HO!

��UXOHPO�$WRP!

�UXOHPO�1HJDWLRQ!

�UXOHPO�5HO!JURXQG�IORRU��UXOHPO�5HO!

��UXOHPO�1HJDWLRQ!

��UXOHPO�$QG!

��UXOHPO�LI!

�UXOHPO�WKHQ!

�OUPO�2EOLJDWLRQ!

�UXOHPO�$WRP!

�UXOHPO�5HO!

IORRU�KDV�HPHUJHQF\�VWDLUV

��UXOHPO�5HO!

��UXOHPO�$WRP!

��OUPO�2EOLJDWLRQ!

��UXOHPO�WKHQ!

��UXOHPO�5XOH!
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��OUPO�3UHVFULSWLYH6WDWHPHQW!

�OUPO�3UHVFULSWLYH6WDWHPHQW�NH\ �U��!

�UXOHPO�5XOH�VWUHQJWK �GHIHDWHU�!

�UXOHPO�LI!

�UXOHPO�$QG!

�UXOHPO�$WRP!

�UXOHPO�5HO!JURXQG�IORRU��UXOHPO�5HO!

��UXOHPO�$WRP!

��UXOHPO�$QG!

��UXOHPO�LI!

�UXOHPO�WKHQ!

�OUPO�3HUPLWWHG!

�UXOHPO�1HJDWLRQ!

�UXOHPO�$WRP!

�UXOHPO�5HO!

IORRU�KDV�HPHUJHQF\�VWDLUV

��UXOHPO�5HO!

��UXOHPO�$WRP!

��UXOHPO�1HJDWLRQ!

��OUPO�3HUPLWWHG!

��UXOHPO�WKHQ!

��UXOHPO�5XOH!

��OUPO�3UHVFULSWLYH6WDWHPHQW!

�OUPO�3UHVFULSWLYH6WDWHPHQW�NH\ �U��!

�UXOHPO�5XOH�VWUHQJWK �GHIHDVLEOH�!

�UXOHPO�LI!

�UXOHPO�$QG!

�OUPO�2EOLJDWLRQ!

�UXOHPO�$WRP!

�UXOHPO�5HO!

IORRU�KDV�HPHUJHQF\�VWDLUV

��UXOHPO�5HO!

��UXOHPO�$WRP!

��OUPO�2EOLJDWLRQ!

��UXOHPO�$QG!

��UXOHPO�LI!
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�UXOHPO�WKHQ!

�OUPO�2EOLJDWLRQ!

�UXOHPO�$WRP!

�UXOHPO�5HO!

VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH

��UXOHPO�5HO!

��UXOHPO�$WRP!

��OUPO�2EOLJDWLRQ!

��UXOHPO�WKHQ!

��UXOHPO�5XOH!

��OUPO�3UHVFULSWLYH6WDWHPHQW!

�OUPO�&RQVWLWXWLYH6WDWHPHQW�NH\ �U��!

�UXOHPO�5XOH�VWUHQJWK �GHIHDVLEOH�!

�UXOHPO�LI!

�UXOHPO�$QG!

�UXOHPO�$WRP!

�UXOHPO�5HO!��UXOHPO�5HO!

��UXOHPO�$WRP!

�UXOHPO�$WRP!

�UXOHPO�5HO!��UXOHPO�5HO!

��UXOHPO�$WRP!

�UXOHPO�$WRP!

�UXOHPO�5HO!��UXOHPO�5HO!

��UXOHPO�$WRP!

�UXOHPO�$WRP!

�UXOHPO�5HO!OHVV�WKDQ��UXOHPO�5HO!

�UXOHPO�9DU!GLVWDQFH�OLYLQJ�URRP��UXOHPO�9DU!

�UXOHPO�'DWD!��PHWHUV��UXOHPO�'DWD!

��UXOHPO�$WRP!

��UXOHPO�$QG!

��UXOHPO�LI!

�UXOHPO�WKHQ!

�UXOHPO�$WRP!

�UXOHPO�5HO!VWDLUV�DUH�ZLWKLQ�GLVWDQFH�OLYLQJ�VSDFH��UXOHPO�5HO!

��UXOHPO�$WRP!

��UXOHPO�WKHQ!

��UXOHPO�5XOH!
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�)LJXUH������%,05/�LV�D�UHVHDUFK�ZRUN�GRQH�E\�WKH�DXWKRU�DV�SDUW�RI�KLV�3K'�GLVVHUWDWLRQ�
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R (9$/8$7(� VHFWLRQ�� ,W� GHILQHV� WKH� HYDOXDWLRQ� IXQFWLRQ� WKDW� LPSOHPHQWV� WKH�
FKHFNLQJ�ORJLF�WKDW�ZLOO�RSHUDWH�RQ�WKH�TXHU\�VHWV�REWDLQHG�LQ�&+(&.�VHFWLRQ��
(9$/8$7(�VHFWLRQ�DOORZV�WKH�IROORZLQJ�IXQFWLRQDOLWLHV�

(YDOXDWLRQ�IXQFWLRQ�FKDLQLQJ��L�H��UHVXOW�RI�D�IXQFWLRQ�H[HFXWLRQ�WR�IORZ�
LQWR�WKH�VXEVHTXHQW�IXQFWLRQ�ZLWKLQ�WKH�VDPH�VHFWLRQ�
-RLQLQJ�RI�WKH�TXHU\�VHWV�IURP�&+(&.�VHFWLRQ
&UHDWLRQ� RI� WUDQVLHQW� JHRPHWU\� IRU� XVH� LQ� WKH� HYDOXDWLRQ� IXQFWLRQ��
6XSSRUWHG�JHRPHWU\�W\SHV�FXUUHQWO\�DUH��OLQH��IDFH��DQG�%UHS�VROLG
'HVLJQHG�IRU�H[HQVLELOLW\�DOORZLQJ�D�SOXJ�LQ�PHFKDQLVP�WR�H[WHQG�WKH�
SURYLGHG�VWDQGDUG�HYDOXDWLRQ�IXQFWLRQV��,W�LV�YHU\�LPSRUWDQW�DQG�XVHIXO�
IHDWXUH�WR�GHDO�ZLWK�YDULHW\�RI�FRPSOH[�DQG�VSHFLDOL]HG�UXOHV�H[LVW�LQ�WKH�
GRPDLQ�
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R $&7,21�VHFWLRQ�WKDW�GHILQHV�VHULHV�RI�GHFLVLRQ�WR�SHUIRUP�RQ�WKH�RXWFRPH�RI�
WKH�(9$/8$7(�VHFWLRQ��(DFK�RI�WKH�GHFLVLRQ�VWDUWV�ZLWK�:+(1�FODXVH�DQG�LW�
VXSSRUWV� WKH� IXOO� ORJLF� H[SUHVVLRQV� VXFK� DV� $1'�� 25�� 127� DQG� WKHLU�
FRPELQDWLRQV�LQFOXGLQJ�QHVWHG�FRQGLWLRQV��7KH�$&7,21�VHFWLRQ�DOORZV�

6DYLQJ�WKH�UHVXOWV�LQWR�D�WDEOH
6DYLQJ� WKH�JHRPHWU\� LQIRUPDWLRQ��SDUW�RI� WKH�PRGHO�DQG�WKH� WUDQVLHQW�
JHRPHWU\��LQWR�DQ�;�'�ILOH�IRU�YLHZLQJ��,W�KDV�DELOLW\�WR�FRQWURO�WKH�FRORU��
KLJKOLJKW� DQG� WUDQVSDUHQF\� RI� WKH� REMHFWV� WR� EH� H[SRUWHG� WR� LPSURYH�
UHDGDELOLW\�RI�WKH�UHVXOW�

([DPSOH�

$&7,21

:+(1"�WUDYHOGLVWDQFH!������DQG�

127��" %XLOGLQJ&ODVVLILFDWLRQ 
(QB��B��B��


DQG��"�6SULQNOHU3URWHFWHG$XWR  
\HV


25"�3URW%\6SULQNOHU6\VWHP!��

25�635,1./(512!������

25�127���"�1RQ&RPEXVWLEOH&QW�"�0DLQ6WUXFW&QW�!���

25"�)LUH3URWHFWLRQ&ODVV 
)LUH3URRI
�

^SULQW UHVXOW�6$9(�,172�7$%/(�)$,/���'5$:�&2/25�5('�:LWK�%$&.*5281'�

�,IF6SDFH��LIF'RRU��+LJK/LJKW��VSDFHLG��GRRULG��&2/25�&<$1�

75$163$5(1&<�����

6DYH�,QWR�;�'�
F�?WHPS?GUDZSDWK���[�G


`�
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:+(1"�WUDYHOGLVWDQFH!������DQG��"�%XLOGLQJ&ODVVLILFDWLRQ 
(QB��B��
�

DQG"�1R6WRUH\� ����$1'���"�1RQ&RPEXVWLEOH&QW�"�0DLQ6WUXFW&QW�!���

25"�)LUH3URWHFWLRQ&ODVV 
)LUH3URRI
�

^SULQW UHVXOW�6$9(�,172�7$%/(�)$,/���'5$:�&2/25�5('�:LWK�%$&.*5281'�

�,IF6SDFH��LIF'RRU��+LJK/LJKW��VSDFHLG��GRRULG��&2/25�&<$1�

75$163$5(1&<�����

6DYH�,QWR�;�'�
F�?WHPS?GUDZSDWK���[�G


`�

� ([HFXWLRQ�HQYLURQPHQW
%,05/�SURYLGHV DOVR�DQ�LQWHUIDFH�ZKHUH�WKH�&+(&.�(9$/8$7(�$&7,21�WULSOHWV�FDQ�
EH� GHILQHG� DQG� H[HFXWHG�� 7KH� IOH[LELOLW\� DQG� H[WHQVLELOLW\� RI� WKH� ODQJXDJH� DOORZV�
H[WUHPHO\�ZLGH�UDQJH�UXOHV�WR�EH�ZULWWHQ�ZLWKRXW�PXFK�SURJUDPPLQJ��H[FHSW�IRU� WKH�
HYDOXDWLRQ�IXQFWLRQ�H[WHQVLRQV�
%,05/�H[HFXWLRQ�HQYLURQPHQW�DOVR�DOORZV�GHILQLWLRQ�RI�YDULDEOHV�WKDW�FDQ�EH�XVHG�WR�
DVVLJQ�YDOXHV�IRU�YDULDEOHV�XVHG�LQ�WKH�UXOH�GHILQLWLRQ��7KLV�DOORZV�SDUDPHWHUL]DWLRQ�RI�
UXOHV�� ,Q�DGGLWLRQ�WKH�YDOXH� LWVHOI�FDQ�EH�DVVLJQHG� WKURXJK�DQRWKHU�TXHU\�DOORZLQJ�D�
IOH[LEOH� FRPELQDWLRQ� RI�PDQ\� TXHULHV� WKDW� FRQWULEXWH� WR� WKH� UXOHV�� HVSHFLDOO\� LQ� WKH�
$&7,21�VHFWLRQ�WR�DOORZ�FRPSOH[�H[SUHVVLRQ�WR�PHHW�WKH�UXOH�FULWHULD��7KH�IXOO�H[DPSOH�
RI�WKLV�FDQ�EH�VHHQ�LQ�WKH�H[DPSOH�WKDW�DFFRPSDQLHV�WKLV�GRFXPHQW�XVLQJ�%,05/�WR�
GHILQH�WKH�UXOH�H[DPSOH�
7KH� LQWHUIDFH� DOVR� DOORZV� FKDLQLQJ� RI� &+(&.�(9$/8$7(�$&7,21� WULSOHWV� ZKHQ�
GHDOLQJ�ZLWK�RYHUO\�FRPSOH[�UXOHV�WKDW�LV�QRW�IHDVLEOH�WR�EH�GRQH�LQ�MXVW�RQH�UXOH�
([DPSOH�

���GHILQH D�YDULDEOH�RQ�WKH�FODVVLILFDWLRQ�FRGH�RI�WKH�EXLOGLQJ

6(79$5"�%XLOGLQJ&ODVVLILFDWLRQ 6(/(&7�D�FODVVLILFDWLRQ,WHP&RGH�

IURP�ELPUOBHOHP&ODVVLILFDWLRQ�D��ELPUOBHOHPHQW�E�

ZKHUH�D�HOHPHQWLG E�HOHPHQWLG�DQG�E�HOHPHQWW\SH 
,)&%8,/',1*
�

� ,QWHJUDWHG�JHRPHWU\�VXSSRUW
%,05/� VLPSOLILHG� VFKHPD� VXSSRUWV� LQWHJUDWLRQ� RI JHRPHWU\� LQWR� WKH� VFKHPD� DQG�
WKHUHIRUH�DOORZV�LQWHJUDWHG�TXHULHV�WR�EH�SHUIRUPHG�RQ�WKH�EXLOGLQJ�PRGHOV�LQFOXGLQJ�
WKHLU�JHRPHWULHV�DQG�VSDWLDO�RSHUDWLRQV�

�K���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��

�K�����&RQWURO��RZQHUVKLS��DYDLODELOLW\

%,05/�LV�GHYHORSHG�DV�SDUW�RI�WKH�3K'�GLVVHUWDWLRQ�DQG�WKHUHIRUH�WKDW�FRQFHSWV�DQG�

GHWDLOV�DUH�DYDLODEOH�IRU�SXEOLF�DFFHVV��7KH�DXWKRU�PDLQWDLQV�WKHLU�FRS\ULJKW�DQG�DQ\�

LQWHOOHFWXDO�SURSHUW\�ULJKW�WKDW�WKH�DXWKRU�PD\�GHYHORS�RXW�RI�WKHP��7KH�VRIWZDUH�WKDW�
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GHILQHV�WKH�ODQJXDJH��WKH�H[HFXWLRQ�HQYLURQPHQW��DQG�WKH�(7/��([WUDFW��7UDQVIRUP��

/RDG��PRGXOH�IRU�WKH�VLPSOLILHG�VFKHPD�DUH�LQ�WKH�SURFHVV�WR�EH�PDGH�DQ�RSHQ�VRXUFH�

SURMHFW�WKDW�ZLOO�EH�IUHHO\�DYDLODEOH�WR�SXEOLF�IRU�UHVHDUFK�DQG�GHYHORSPHQW�HIIRUWV�

�K�����DJH��DQG�VWDELOLW\��

R VXLWDELOLW\�IRU�PXOWLSOH�SXUSRVHV�
$XWKRULQJ
&RPSXWHU�DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ
$QDO\VLV�DQG�FRGH�FRPSDULVRQV
)LOWHULQJ�DQG�VWUXFWXUHG�GLDORJXHV
&RQWUROOLQJ�SDUDPHWULF�REMHFWV

%,05/�LV�D�UHODWLYHO\�UHFHQW�GHYHORSPHQW��WKH�GLVVHUWDWLRQ�ZDV�SXEOLVKHG�LQ�'HF�

�������+RZHYHU��WKH�FRQFHSWV�DQG�WKH�VFRSH�RI�WKH�VROXWLRQV�KDYH�EHHQ�VLJQLILFDQWO\�

LQIOXHQFHG�E\�WKH�GHYHORSPHQW�RI�WKH�6LQJDSRUH¶V�&25(1(7�H3ODQ&KHFN�V\VWHP��,W�

UHSUHVHQWV�D�PXFK�PRUH�VWUHDPOLQHG�DQG�VWDQGDUGL]HG�DSSURDFK��DQG�\HW�VWLOO�FDSDEOH�RI�

VROYLQJ�FRPSOH[�UXOHV�LQ�D�UHODWLYHO\�VLPSOH�ODQJXDJH��VHH�>����@�IRU�H[DPSOHV��

%,05/�LV�GHVLJQHG�IRU�XVH�E\�WKH�UXOH�H[SHUWV�LQ�PLQG��,W�GRHV�QRW�QHHG�RQH�WR�ZULWH�D�

FRPSOH[�SURJUDP�WR�SHUIRUP�UDWKHU�FRPSOH[�UXOHV�ZLWK�WKH�LQWHJUDWHG�JHRPHWU\�DQG�VSDWLDO�

VXSSRUW��,W�DOVR�LV�GHVLJQHG�IRU�H[WHQGLELOLW\�ZLWK�WKH�FRQFHSW�RI�SOXJ�LQ�HYDOXDWLRQ�IXQFWLRQV�

WKDW�DUH�RIWHQ�UHTXLUHG�WR�GHDO�ZLWK�RYHUO\�FRPSOH[�ORJLF�RU�WHGLRXV�FRQFHSWV��,W�DOVR�DOORZV�

SDUDPHWHUL]HG�UXOH�E\�GHILQLQJ�YDULDEOHV�WKDW�FDQ�KDYH�WKH�YDOXHV�DVVLJQHG�ULJKW�EHIRUH�WKH�

UXOH�H[HFXWLRQ�

$Q�H[DPSOH�RI�%,05/�RXWSXW�WR�;�'�LV�VKRZQ�EHORZ��7KH�H[WUXVLRQ�JHRPHWULHV�LQ�

PDJHQWD�DUH�WKH�WUDQVLHQW�JHRPHWU\�FUHDWHG�LQ�WKH�(9$/8$7(�VHFWLRQ�WR�DOORZ�D�VSDWLDO�

TXHU\�ILQGLQJ�VDQLWDU\�SLSHV�WKDW�PD\�SDVV�ULJKW�DERYH�WKH�WUDQVIRUPHU�RU�D�ZDWHU�WDQN��ZKLOH�

WKH�UHVW�RI�WKH�REMHFWV�DUH�VHOHFWHG�HOHPHQWV�IURP�WKH�PRGHOV�GHILQHG�LQ�WKH�$&7,21�VHFWLRQ�

LQFOXGLQJ�KLJKOLJKW�FRORU�DQG�WUDQVSDUHQF\�
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�K���&RPPHUFLDO�EDVH

$YDLODELOLW\��VLQJXODU��PXOWLSOH��RI�WRROV��FRVWV��OLFHQVLQJ�

6WDELOLW\��PDWXULW\�DQG�DYDLODEOH�H[HFXWLRQ�HQJLQHV

%,05/�ZLOO�EH�OLFHQVHG�XQGHU�WKH�RSHQ�VRXUFH�OLFHQVH��7KH�GHWDLOV�IRU�WKH�OLFHQVH�LV�QRW�\HW�

IXOO\�GHWHUPLQHG�DW�WKLV�MXQFWXUH�

�K�����DXWKRULQJ�FDSWXUH�WRROV��VLQJXODU��PXOWLSOH�

�K�����DVVHVVPHQW�HQJLQHV��VRIWZDUH�DQG�WRRONLWV�IRU��VLQJXODU��PXOWLSOH�

7KH�WRRO�KDV�EHHQ�GHPRQVWUDWHG�WR�ZRUN�IRU�UHODWLYHO\�ODUJH�DQG�FRPSOH[�PRGHOV�DQG�YDULHW\�

RI�FRPSOH[�UXOHV�DV�SDUW�RI�WKH�GLVVHUWDWLRQ�ZRUN��3DUWV�RI�WKH�FRQFHSWV�DUH�DOVR�PDNLQJ�

LQURDG�LQWR�WKH�FRPPHUFLDO�DSSOLFDWLRQ�

�K�����6FDOHDELOLW\�DQG�UROH�LQ�FUHDWLQJ�D�PDUNHW�SODFH�IRU�555�DSSOLFDWLRQV

:KDW�%,05/�SURYLGHV�LV�DERXW�WKH�FRQFHSW�RQ�GHDOLQJ�ZLWK�FRPSOH[�UXOH�FKHFNLQJ�V\VWHP��

7KH�WRRO�GHYHORSHG�DV�SDUW�RI�WKH�UHVHDUFK�LV�QRW�WKH�RQO\�WRRO�WKDW�FDQ�EH�XVHG�RU�

GHYHORSHG��7KH�YHU\�PLQLPXP�SDUW�WKDW�ZLOO�EH�YHU\�XVHIXO�LV�WKH�VLPSOLILHG�VFKHPD��7KLV�FDQ�

tĂƚĞƌ�dĂŶŬ

dƌĂŶƐĨŽƌŵĞƌ�ηϭ

^ĂŶŝƚĂƌǇ�WŝƉĞ
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EH�DFFHVVHG�GLUHFWO\�XVLQJ�WKH�VWDQGDUG�64/��WUDQVIRUPHG�LW�LQWR�D�PXFK�PRUH�HIILFLHQW�5')�

EDVHG�GDWD��RU�HYHQ�DGDSWHG�LQWR�WKH�ELJ�GDWD�SODWIRUP�

�K���7HFKQLFDO

R �K�����([SUHVVLYLW\�DQG�JHQHUDOLW\
%,05/�LV�YHU\�H[SUHVVLYH��,W�LV�DEOH�WR�VXSSRUW�JHRPHWULF�DQG�VSDWLDO�RSHUDWLRQV�
DV�SDUW RI�WKH�LQWHJUDWHG�ODQJXDJH�DQG�VFKHPD��,W�FDQ�KDQGOH�YHU\�ZLGH�UDQJH�
RI�UXOHV�IURP�VLPSOH�UXOHV�DOO�WKH�ZD\�WR�D�FRPSOH[�UXOHV�
9DULRXV� DSSURDFKHV� FDQ� EH� XVHG� WR� DGGUHVVHG� UHDOO\� FRPSOH[� UXOHV� E\�
EUHDNLQJ�UXOHV�LQWR�PXOWLSOH�VPDOOHU�UXOHV��FKDLQ�WKHP�LQWR PXOWLSOH�UXOHV��FKDLQ�
WKHP�LQWR�PXOWLSOH�HYDOXDWLRQ�IXQFWLRQV�ZLWKLQ�RQH�UXOH��DQG�E\�H[WHQGLQJ�WKH�
HYDOXDWLRQ�IXQFWLRQDOLW\�XVLQJ�WKH�SOXJLQ�PHFKDQLQVP�

:KDW�555�FRQWHQW�FDQ�EH�H[SUHVVHG

%,05/�LV�QRW�VSHFLILFDOO\�WLHG�WR�DQ\�555�IRUPDW��&XUUHQWO\��LW�ZLOO�UHTXLUH�
PDQXDO�VWHSV�WR�HQFRGH�WKH�555�LQWR�%,05/�VFULSW��EXW�LW�FDQ�EH�GRQH�
E\�UXOH�H[SHUWV�ZLWK�PLQLPXP�NQRZOHGJH�RI�,)&��%,05/�ODQJXDJH�DQG�
WKH�VLPSOLILHG�VFKHPD

$ELOLW\�WR�KDQGOH�HDV\�DQG�WHFKQLFDO�UHTXLUHPHQWV�WKURXJK�WR�KDUG�DQG�
PDQDJHPHQW�UHTXLUHPHQWV��

$V�PHQWLRQHG�HDUOLHU��LW�LV�DEOH�WR�KDQGOH�VLPSOH�UXOHV�WR�FRPSOH[�UXOHV�
LQFOXGLQJ�WKH�LQWHJUDWHG�JHRPHWU\�DQG�VSDWLDO�RSHUDWLRQV�

7DUJHW��SURMHFW��PRGHO�VFKHPDV�DQG�IRUPDWV

,W� ZRUNV� ZLWK� ,)&�� &XUUHQWO\� ZLWK� ,)&�[��� EXW� ,)&�� VXSSRUW� ZLOO� EH�
FRPLQJ�VRRQ�

3HUIRUPDQFH� PHDVXUHG� DJDLQVW� DQ� LQGHSHQGHQW� 555� SHUIRUPDQFH�
EHQFKPDUN�DQG�VXSSRUW�IRU�KHXULVWLFV�DQG�RSWLPLVDWLRQ�

%,05/�XVHV�5'%06�DQG�WKHUHIRUH�FDQ�EH�RSWLPL]HG�DORQJVLGH�ZLWK�WKH�
5'%06�RSWLPL]DWLRQ�

$ELOLW\�WR�ZRUN�ZLWK�H[WHUQDO�GLFWLRQDULHV

%,05/� LV� DJQRVWLF� WR� WKH� GLFWLRQDULHV�� 8VHU� ZLOO� GHWHUPLQH� ZKDW�
GLVFWLRQDU\�WR�XVH�DQG�WKH�XVH�LW�FRQVLVWHQWO\�LQ�WKH�UXOH�GHILQLWLRQV��7KH�
GLFWLRQDULHV�DUH�YHU\�LPSRUWDQW�SLHFH�WKRXJK�WR�HQVXUH�WKDW�WKH�UXOHV�FDQ�
EH�PRUH�JHQHULF�DQG�UHOLDEOH�GHDOLQJ�ZLWK�WKH�PRGHOV�
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2SHQQHVV��LQWHURSHUDELOLW\�DQG�FRQYHUWDEOLW\

,W�LV�EDVHG�RQ�,)&�DQG�64/��,W�LV�DOVR�DFFHVVLEOH�RSHQO\�IRU�SXEOLF��:LWK�
WKH�WRROV�WR�EH�PDGH�RSHQ�VRXUFH��WKH�HQWLUH�WKLQJV�ZLOO�EH�YHU\�RSHQ�
DQG�HDV\�WR�XVH�

R �K�����$FFHSWDELOLW\�DQG�SURYHQDQFH
/LQNDJHV�EDFN�WR��UHTXLUHPHQWV��VRXUFH

%,05/�GRHV�QRW�GLUHFWO\�GHDO�ZLWK�WKLV�OLQNDJHV��+RZHYHU��XVHUV�KDYH�
WKH�IOH[LELOLW\�WR�OLQN�WKDW�WKURXJK�YDULRXV�ZD\�LQFOXGLQJ�GLUHFW�XVH�RI�WKH�
5'%06�WDEOH�WKDW�LV�VXSSXUWHG�GLUHFWO\��RU�WKURXJK�RWKHV�PHDQV��H�J��
-621�>�@�

/LQNDJHV�IRUZDUG�WR��SURMHFW��PRGHO

/LQNDJHV� WR� WKH� PRGHO� LV� GLUHFWO\� WKURXJK� WKH� ,)&� *8,'�� $OO� DUH�
DFFHVVLEOH�HDVLO\�WKURXJK�WKH�64/�LQWHUIDFH�

'HSWK�RI�UHVXOWV�WKDW�FDQ�EH�UHSRUWHG

%,05/�RIIHUV�IOH[LELOLW\�RI�UHSRUWLQJ�UHVXOWV��7KH�EDVLF�LQIRUPDWLRQ�FDQ�
EH�SURYLGHG�E\�WH[W�UHSRUW��GDWDEDVH�WDEOHV��-621��0RUH�LQWHUHVWLQJO\��
LW�VXSSRUWV�RXWSXW�RI� WKH�PRGHO� �RU�SDUW�RI� WKHUHRI��DQG� WKH�DGGLWLRQDO�
JHRPHWULHV�WKDW�PD\�EH�XVHG�LQ�WKH�UXOHV��FXUUHQWO\�LQWR�D�VWDQGDUG�[�G�
IRUPDW�

�K���'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV
�� :DZDQ�� 6��� �3K�'�� 7KHVLV�� $� 6LPSOLILHG� %,0� 'DWD� 5HSUHVHQWDWLRQ� 8VLQJ� D�

5HODWLRQDO�'DWDEDVH�6FKHPD� IRU�DQ�(IILFLHQW�5XOH�&KHFNLQJ�6\VWHP�DQG� ,WV�
$VVRFLDWHG�5XOH�&KHFNLQJ�/DQJXDJH�� LQ�6FKRRO�RI�$UFKLWHFWXUH��������������
*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\�

�� 6ROLKLQ�� :�� DQG� &�� (DVWPDQ�� $� .QRZOHGJH� 5HSUHVHQWDWLRQ� $SSURDFK� WR�
&DSWXULQJ�%,0�%DVHG�5XOH�&KHFNLQJ�5HTXLUHPHQWV�8VLQJ�&RQFHSWXDO�*UDSK��
LQ�&,%�:���&RQIHUHQFH�������������(LQGKRYHQ��WKH�1HWKHUODQG�

�� 6ROLKLQ�� :�� DQG� &�� (DVWPDQ�� $� .QRZOHGJH� 5HSUHVHQWDWLRQ� $SSURDFK� WR�
&DSWXULQJ�%,0�%DVHG�5XOH�&KHFNLQJ�5HTXLUHPHQWV�8VLQJ�&RQFHSWXDO�*UDSK��
DFFHSWHG�SDSHU� IRU� WKH�VSHFLDO� LVVXH�RQ� WKH� ³$VVHVVPHQW�DQG�4$�� UXOH�DQG�
FRGH�FRPSOLDQFH�FKHFNLQJ��DQG�FRPSOLDQFH�FKHFNLQJ�LQ�JHQHUDO´��,7&RQ�

�� 6ROLKLQ��:�� DQG�&�� (DVWPDQ��&ODVVLILFDWLRQ� RI� UXOHV� IRU� DXWRPDWHG� %,0� UXOH�
FKHFNLQJ�GHYHORSPHQW� $XWRPDWLRQ�LQ�&RQVWUXFWLRQ���������������S��������

�� 'LP\DGL�� -��� 6ROLKLQ�� :��� &�� (DVWPDQ�� 5�� $PRU�� ,QWHJUDWLQJ� WKH� %,0� 5XOH�
/DQJXDJH�LQWR�&RPSOLDQW�'HVLJQ�$XGLW�3URFHVVHV��VXEPLWWHG�SDSHU�IRU�WKH�&,%�
:��������FRQIHUHQFH

�� 6ROLKLQ��:��DQG�&��(DVWPDQ��$�6LPSOLILHG�%,0�0RGHO�6HUYHU� RQ� D�%LJ�'DWD�
3ODWIRUP��VXEPLWWHG�SDSHU�IRU�WKH�&,%�:��������&RQIHUHQFH�
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�K��� %DFNJURXQG� UHIHUHQFHV� DQG� SXEOLFDWLRQV�� DXWKRUV� DQG� FRQWDFWV� IRU� IXUWKHU�
GLVFXVVLRQV�

:DZDQ�6ROLKLQ

ZVROLKLQ#RXWORRN�FRP

7KLV�GRFXPHQW�VKRZV�KRZ�WKH�H[DPSOH�UXOH�FDQ�EH�H[SUHVVHG�XVLQJ�%,05/�DQG�WKH�
H[SHFWHG�UHVXOW�WKDW�%,05/�VKRXOG�SURGXFH�

��&RPPRQ�LQIRUPDWLRQ�IRU�WKH�%XLOGLQJ�WR�EH�REWDLQHG�LQWR�YDULDEOHV�ILUVW��

���GHILQH D�YDULDEOH�WKDW�GHWHUPLQHV�ZKHWKHU�EXLOGLQJ�LV�SURWHFWHG�E\�DQ�DXWRPDWLF�VSULQNOHU�SURWHFWLRQ�
V\VWHP�XVLQJ�LQIRUPDWLRQ�IURP�3VHWB%XLOGLQJ&RPPRQ

6(79$5"�6SULQNOHU3URWHFWHG$XWR 6(/(&7�D�SURSHUW\YDOXH�

IURP�ELPUOBSURSHUWLHV�D��ELPUOBHOHPHQW�E

:KHUH�D�HOHPHQWLG E�HOHPHQWLG

DQG�D�SURSHUW\QDPH 
6SULQNOHU3URWHFWLRQ$XWRPDWLF


DQG�E�HOHPHQWW\SH 
,)&%8,/',1*
�

���GHILQH D�YDULDEOH�WKDW�GHWHUPLQHV�ZKHWKHU�EXLOGLQJ�LV�SURWHFWHG�E\�DQ�DXWRPDWLF�VSULQNOHU�SURWHFWLRQ�
V\VWHP�XVLQJ�LQIRUPDWLRQ�IURP�WKH�H[LVWHQFH�RI�WKH�DFWXDO�6SULQNOHU�6\VWHP��,IF6\VWHP��DQG�
6HUYLFHV%XLOGLQJV�DWWULEXWH�

6(79$5"�3URW%\6SULQNOHU6\VWHP VHOHFW�FRXQW����IURP�

ELPUOBHOHPHQW�D��ELPUOBW\SH�E��ELPUOBUHOFRQQHFWLRQ�F��

ELPUOBFODVVLIDVVLJQPHQW�G�

ZKHUH�D�HOHPHQWW\SH 
,)&6<67(0
�DQG�E�HOHPHQWLG D�W\SHLG�

DQG�E�QDPH�OLNH�
�$XWRPDWLF�6SULQNOHU�
�

DQG���F�FRQQHFWHGHOHPHQWLG D�HOHPHQWLG��

RU��F�FRQQHFWLQJHOHPHQWLG D�HOHPHQWLG���

DQG�F�UHODWLRQVKLSW\SH 
,)&5(/6(59,&(6%8,/',1*6
�

DQG�G�HOHPHQWLG D�HOHPHQWLG�

DQG�G�FODVVLILFDWLRQLWHPFRGH 
6VB��B��B��B��
�
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���GHILQH D�YDULDEOH�RQ�WKH�FODVVLILFDWLRQ�FRGH�RI�WKH�EXLOGLQJ

6(79$5"�%XLOGLQJ&ODVVLILFDWLRQ 6(/(&7�D�FODVVLILFDWLRQ,WHP&RGH�

IURP�ELPUOBHOHP&ODVVLILFDWLRQ�D��ELPUOBHOHPHQW�E�

ZKHUH�D�HOHPHQWLG E�HOHPHQWLG�DQG�E�HOHPHQWW\SH 
,)&%8,/',1*
�

���GHILQH D�YDULDEOH�WR�GHWHUPLQH�ZKHWKHU�WKH�PDLQ�VWUXFWXUDO�SDUW��6ODE�DQG�&ROXPQ��DUH�PDGH�RI�QRQ�
FRPEXVWLEOH�PDWHULDOV��7KLV�QXPEHU�LV�D�SHUFHQWDJH�RI�WRWDO��H�J������PHDQV�����RI�WKH�PDLQ�
VWUXFWXUDO�HOHPHQWV�DUH�QRQ�FRPEXVWLEOH�

6(79$5"�1RQ&RPEXVWLEOH&QW VHOHFW�FRXQW����

IURP�ELPUOBHOHPHQW�D��ELPUOBSURSHUWLHV�E

ZKHUH�D�HOHPHQWLG E�HOHPHQWLG�DQG�E�SURSHUW\QDPH 
&RPEXVWLEOH
�

DQG�E�SURSHUW\YDOXH 
)DOVH
�DQG�D�HOHPHQWW\SH�

LQ��
,)&6/$%
�
,)&&2/801
��

6(79$5" 0DLQ6WUXFW&QW VHOHFW�FRXQW����IURP�ELPUOBHOHPHQWB�����

ZKHUH�HOHPHQWW\SH�LQ��
,)&6/$%
�
,)&&2/801
��

���GHILQH D�YDULDEOH�WR�GHWHUPLQH�D�)LUH3URWHFWLRQ&ODVV�RI�D�EXLOGLQJ

6(79$5�")LUH3URWHFWLRQ&ODVV VHOHFW�E�SURSHUW\YDOXH�IURP�ELPUOBHOHPHQW�D��ELPUOBSURSHUWLHV�E

:+(5(�E�HOHPHQWLG D�HOHPHQWLG�DQG�D�HOHPHQWW\SH 
,)&%8,/',1*
�

DQG�E�SURSHUW\QDPH 
)LUH3URWHFWLRQ&ODVV
�

���GHILQH D�YDULDEOH�WKDW�FRXQWV�WKH�QXPEHU�RI�EXLOGLQJ�VWRUH\�H[FOXGLQJ�EXLOGLQJ�VWRULHV�WKDW�DUH�
XQGHUJURXQG

6(79$5"�1R6WRUH\ 6(/(&7�FRXQW����IURP�ELPUOBHOHPHQW�

ZKHUH�HOHPHQWW\SH 
,)&%8,/',1*6725(<
�

DQG��QDPH�127�/,.(�
�%DVHPHQW�
�

DQG�QDPH�127�/,.(�
��
�DQG�QDPH�127�/,.(�
8*�
��

���GHILQH D�YDULDEOH�WKDW�FKHFN�D�VSHFLDO�SURSHUW\�ZKHWKHU�D�IDFWRU\�LV�XQPDQQHG��$VVXPLQJ�WKHUH�D�
SURSHUW\�QDPHG�³8QPDQQHG)DFWRU\2SHUWDWLRQ´�

6(79$5"�8QPDQQHG)DFWRU\ 6(/(&7�E�SURSHUW\YDOXH�IURP�ELPUOBHOHPHQW�D��ELPUOBSURSHUWLHV�E

:+(5(�E�HOHPHQWLG D�HOHPHQWLG�DQG�D�HOHPHQWW\SH 
,)&%8,/',1*
�

DQG�E�SURSHUW\QDPH 
8QPDQQHG)DFWRU\2SHUDWLRQ
�

��%,05/�UXOH�FKHFNLQJ�

7KH�UXOH�LV�GHILQHG�XVLQJ���VHWV�RI�&+(&.�VWDWHPHQWV�WKDW�FROOHFW���VHWV�RI�
LQIRUPDWLRQ�
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Ͳ 6(7��FROOHFWV�WKH�SDLU�RI�VSDFH�DQG�H[LW�GRRU�WKDW�WKH�GLVWDQFH�LV�WR�EH�FDOFXODWHG
Ͳ � 6(7��FROOHFWV�WKH�H[LVWHQFH�RI�WKH�VSULQNOHU�KHDGV�LQ�WKH�VSDFH�FRQFHUQHG�DQG�

FRXQW�WKHP
7KH�(9$/8$7(�SHUIRUPV�
Ͳ -RLQ�WKH�6(7��DQG�6(7��WDEOH�XVLQJ�/HIW�-RLQ
Ͳ )LQG�WKH�VKRUWHVW�SDWK�IURP�D�UHPRWH�ORFDWLRQ�LQ�WKH�VSDFH�WR�WKH�H[LW�GRRU�DQG�

FRPSXWH�WKH�GLVWDQFH�LQVLGH�WKH�&RPSXWH3DWK$QG'LVWDQFH�� IXQFWLRQ
7KH�$&7,21�GHILQHV�GDWD�WR�RXWSXW�IRU�YDULRXV�QRQ�FRPSOLDQFH�FRQGLWLRQV

�

&+(&.

^,IF6SDFH�V��LIFGRRU�G

:+(5(�SURSHUW\�V��+DELWDEOH6SDFH�� 
758(
�

DQG�FODVVLILFDWLRQRI��G��FODVVLILFDWLRQLWHPFRGH 
�����


DQG�FODVVLILFDWLRQRI��G��FODVVLILFDWLRQQDPH 
%&,6
�

DQG�V�FRQWDLQHU G�FRQWDLQHU

&2//(&7�V�HOHPHQWLG�VSDFHLG��G�HOHPHQWLG�GRRULG��V�QDPH�VSDFHQXPEHU�

`�$6�6(7��

^,IF6SDFH 6&

:KHUH�&217$,16��6&��86(*(20(75<��(OHPHQW7\SH 
,)&)/2:7(50,1$/
�

DQG�&217$,16��6&��86(*(20(75<��1DPH�OLNH�
6SULQNOHU�


&2//(&7�6&�(OHPHQW,G�63$&(,'��6&�1DPH�63$&(180%(5��

6&�/RQJ1DPH�63$&(/1$0(��&2817��XQLTXH�&2�(OHPHQW,'��635,1./(512�

*5283�%<�6&�(/HPHQW,G��6&�1DPH��6&�/RQJ1DPH

`�$6�6(7��

(9$/8$7( FRPSXWH3DWK$QG'LVWDQFH��VSDFHLG��GRRULG��RXWSXW"�WUDYHOGLVWDQFH

)URP�6(7��/()7�287(5�-2,1�6(7��86,1*��63$&(,'��63$&(180%(5��

$&7,21

:+(1"�WUDYHOGLVWDQFH!������DQG�

127��" %XLOGLQJ&ODVVLILFDWLRQ 
(QB��B��B��


DQG��"�6SULQNOHU3URWHFWHG$XWR  
\HV


25"�3URW%\6SULQNOHU6\VWHP!��

25�635,1./(512!������

25�127���"�1RQ&RPEXVWLEOH&QW�"�0DLQ6WUXFW&QW�!���

25"�)LUH3URWHFWLRQ&ODVV 
)LUH3URRI
�

^SULQW UHVXOW�6$9(�,172�7$%/(�)$,/���'5$:�&2/25�5('�:LWK�%$&.*5281'�

�,IF6SDFH��LIF'RRU��+LJK/LJKW��VSDFHLG��GRRULG��&2/25�&<$1�

75$163$5(1&<�����

6DYH�,QWR�;�'�
F�?WHPS?GUDZSDWK���[�G


`�
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:+(1"�WUDYHOGLVWDQFH!������DQG��"�%XLOGLQJ&ODVVLILFDWLRQ 
(QB��B��
�

DQG"�1R6WRUH\� ����$1'���"�1RQ&RPEXVWLEOH&QW�"�0DLQ6WUXFW&QW�!���

25"�)LUH3URWHFWLRQ&ODVV 
)LUH3URRI
�

^SULQW UHVXOW�6$9(�,172�7$%/(�)$,/���'5$:�&2/25�5('�:LWK�%$&.*5281'�

�,IF6SDFH��LIF'RRU��+LJK/LJKW��VSDFHLG��GRRULG��&2/25�&<$1�

75$163$5(1&<�����

6DYH�,QWR�;�'�
F�?WHPS?GUDZSDWK���[�G


`�

:+(1"�WUDYHOGLVWDQFH!������DQG��"�%XLOGLQJ&ODVVLILFDWLRQ 
(QB��B��
�

DQG"�1R6WRUH\!����$1'���"�1RQ&RPEXVWLEOH&QW�"�0DLQ6WUXFW&QW�!���

25"�)LUH3URWHFWLRQ&ODVV 
)LUH3URRI
�

^SULQW UHVXOW�6$9(�,172�7$%/(�)$,/���'5$:�&2/25�5('�:LWK�%$&.*5281'�

�,IF6SDFH��LIF'RRU��+LJK/LJKW��VSDFHLG��GRRULG��&2/25�&<$1�

75$163$5(1&<�����

6DYH�,QWR�;�'�
F�?WHPS?GUDZSDWK���[�G


`�

:+(1"�WUDYHOGLVWDQFH!������DQG"�%XLOGLQJ&ODVVLILFDWLRQ  
(QB��B��B��


DQG��"�6SULQNOHU3URWHFWHG$XWR  
\HV
 25"�3URW%\6SULQNOHU6\VWHP!��

25�635,1./(512!�����

$1'"�8QPDQQHG)DFWRU\�� 
758(


^SULQW UHVXOW�6$9(�,172�7$%/(�)$,/���'5$:�&2/25�5('�:LWK�%$&.*5281'�

�,IF6SDFH��LIF'RRU��+LJK/LJKW��VSDFHLG��GRRULG��&2/25�&<$1�

75$163$5(1&<�����

6DYH�,QWR�;�'�
F�?WHPS?GUDZSDWK���[�G


`�

:+(1�"WUDYHOGLVWDQFH!�������DQG"�%XLOGLQJ&ODVVLILFDWLRQ  
(QB��B��B��


DQG��"�6SULQNOHU3URWHFWHG$XWR  
\HV
 25"�3URW%\6SULQNOHU6\VWHP!��

25�635,1./(512!�����

$1'"�8QPDQQHG)DFWRU\  �
758(


^SULQW UHVXOW�6$9(�,172�7$%/(�)$,/����'5$:�&2/25�5('�:LWK�%$&.*5281'�

�,IF6SDFH��LIF'RRU��+LJK/LJKW��VSDFHLG��GRRULG��&2/25�&<$1�

75$163$5(1&<�����

6DYH�,QWR�;�'�
F�?WHPS?GUDZSDWK����[�G


`�
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)LJXUH��� � 7KH�FKHFNLQJ�UHVXOWV�IURP�WKH�DERYH�UXOH�DSSOLHG�WR�ERWK�RI�WKH�H[DPSOH�PRGHOV

([SODQDWLRQ�

� 3UH�DVVLJQHG�YDULDEOHV�IRU�FRPPRQ�LQIRUPDWLRQ�IRU�WKH�EXLOGLQJ�LV�VKRZQ�KHUH�IRU�WZR�
LQIRUPDWLRQ��L�H��EXLOGLQJ�W\SH��IURP�FODVVLILFDWLRQ���DQG�VSULQNOHU�SURWHFWLRQ��7KH�OLVW�
FDQ�EH�DGGHG�DV�QHFHVVDU\�IRU�H[DPSOH�RU�WKH�QXPEHU�RI�VWRULHV��HWF��7KH�YDULDEOHV�
DUH�WKHQ�XVHG�LQ�WKH�$&7,21�VXE�FODXVH�WR�LGHQWLI\�WKH�FRQGLWLRQ�WKH�UXOH�LV�WR�EH�
FRPSOLHG�

� &+(&.�VXEFODXVH�GHILQH�VHOHFWLRQ�FULWHULD�RI�REMHFWV�RI�LQWHUHVWV��,Q�WKH�H[DPSOH����
REMHFWV�DUH�FROOHFWHG�

R 6SDFHV��RQO\�OLPLWHG�WR�WKH�KDELWDEOH�VSDFH��,Q�WKLV�H[DPSOH�MXVW�XVLQJ�D�QDPH�
EHFDXVH�WKH�H[DPSOH�PRGHO�GRHV�QRW�FRQWDLQ�WKH�QHFHVVDU\�LQIRUPDWLRQ�

R 'RRUV��RQO\�D�VSHFLILF�GRRU�EDVHG�RQ�WKH�FODVVLILFDWLRQ�FRGH�LV�XVHG�WR�LGHQWLI\�
WKH�H[LW�GRRUV�

R %XLOGLQJ��WR�FROOHFW�WKH�W\SH�RI�EXLOGLQJ�REWDLQHG�IURP�WKH�FODVVLILFDWLRQ�
DVVLJQHG�WR�LW�

:H�ZLOO�XVH�WKH�LGV RI�WKH�VSDFH�DQG�GRRU�WR�SDLU�WKHP�ODWHU�RQ�

dŚŝƐ�ŽƵƚƉƵƚ�ĐŽůƵŵŶ�ƐŚŽƵůĚ�ƌĞƉŽƌƚ�
ƚŚĞ�ƚƌĂǀĞů�ĚŝƐƚĂŶĐĞ�ǁŚĞŶ�ƚŚĞ�
ĨƵŶĐƚŝŽŶ�ŝƐ�ĨƵůůǇ�ŝŵƉůĞŵĞŶƚĞĚ

dƌĂǀĞů�ĚŝƐƚĂŶĐĞ�с�ϮϬ͕Ϭϰϭ͘Ϯϴ
dƌĂǀĞů�ĚŝƐƚĂŶĐĞ�с�ϮϬ͕Ϭϭϵ͘ϱϮ

dƌĂǀĞů�ĚŝƐƚĂŶĐĞ�с�ϯϯ͕Ϯϰϭ͘ϵϮ

dƌĂǀĞů�ĚŝƐƚĂŶĐĞ�с�ϯϯ͕ϮϮϳ͘ϰϵ

;�Ϳ��ŚĞĐŬŝŶŐ�ƌĞƐƵůƚ�ĨŽƌ�ŵŽĚĞů͗�͞�ƐĐĂƉĞ��͟�;ĨŝůĞ͗�<ZͲ&ĂĐƚŽƌǇͲsϭϬϬϭ͘ŝĨĐͿ

;�Ϳ��ŚĞĐŬŝŶŐ�ƌĞƐƵůƚ�ĨŽƌ�ŵŽĚĞů͗�͞�ƐĐĂƉĞ��͟�;ĨŝůĞ͗�<ZͲ&ĂĐƚŽƌǇͲsϭϬϬϮ͘ŝĨĐͿ
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7KH�&KHFN�VXEFODXVH�DOORZV�D�ORW�PRUH�FRQGLWLRQDO�VWDWHPHQWV��ZKLFK�LV�QRW�XVHG�LQ�

WKLV�H[DPSOH�GXH�WR�WKH OLPLWHG�DYDLODELOLW\�RI�WKH�GDWD�LQ�WKH�H[DPSOH�PRGHOV��%,05/�

DOORZV�D�SRZHUIXO�TXHU\�WR�ILOWHU�WKH�GDWD�GRZQ�WR�WKH�REMHFWV�RI�LQWHUHVWV��,W�VXSSRUWV�

HQKDQFHG�UHODWLRQVKLS�LQIRUPDWLRQ�SURYLGHG�LQ�WKH�,)&�PRGHO��DQG�FXUUHQWO\�

FLUFXODWLRQ�JUDSK��FRQQHFWLRQ RQO\��

� (9$/8$7(�VXEFODXVH�FDOOV�D�IXQFWLRQ�WR�FRPSXWH�WKH�VKRUWHVW�SDWK�IURP�D�UHPRWH�
ORFDWLRQ�LQ�D�VSDFH�WR�WKH�H[LW�GRRU��FRPSXWH3DWK$QG'LVWDQFH�����7KH�VWDUW�DQG�HQG�
DUH�GHILQHG�E\�VSDFH�LG��VWDUW��DQG�GRRUHG��HQG�

� $&7,21�VXEFODXVH�WHOO�%,05/�ZKDW�WR�GR�ZKHQ�WKH�GLVWDQFH�LQIRUPDWLRQ�DQG�WKH�
EXLOGLQJ�W\SH�LQIRUPDWLRQ�DUH�HYDOXDWHG�WR�EH�WUXH��7KLV�DOORZV�GLIIHUHQW�UHSRUWV�WR�EH�
FUHDWHG�GHSHQGLQJ�RQ�WKH�GDWD�DQG�WKH�QRQFRPSOLDQFH��7KH�DERYH�H[DPSOH�RXWSXWV�
WKH�UHVXOW�RI�TXHU\�DQG�SDWK�GLVWDQFH�LQWR�D�WDEOH�DQG�DW�WKH�VDPH�WLPH�RXWSXW�
JUDSKLFDOO\�SDUW�RI�WKH�EXLOGLQJ�DQG�WKH�DFWXDO�SDWK�LQWR�DQ�;�'�ILOH��VHH�EHORZ�

)LJXUH��� � &KHFNLQJ�UHVXOW�JHQHUDWHG�IURP�%,05/�IRU�H[DPSOH�PRGHO�$
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)LJXUH��� � &KHFNLQJ�UHVXOW�JHQHUDWHG�IURP�%,05/�IRU�H[DPSOH�PRGHO�%

1RWH��

7KH�GLVWDQFH�FDOFXODWHG�LV�QRW�WKH�ILQDO�QXPEHU�DV�WKH�IXQFWLRQ�FRPSXWH3DWK$QG',VWDQFH����

LV�QRW�\HW�IXOO\�LPSOHPHQWHG�LQ�WKLV�H[DPSOH��2QO\�WKH�JUDSK�WKDW�FRQQHFWV�DOO�UHODWHG�REMHFWV�

WR�IRUP�D�FLUFXODWLRQ�JUDSK�LQ�WKH�HQWLUH�EXLOGLQJ�KDV�EHHQ�LPSOHPHQWHG��QRW�WKH�DFWXDO�

ZDONLQJ�SDWK�DQG�GLVWDQFH�\HW���7KH�H[WHQVLRQ�FDQ�EH�DGGHG�HDVLO\�DQG�WKH�UXOH�ZLOO�EH�

XQFKDQJHG�

5HIHUHQFHV

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

:6 :DZDQ�6ROLKLQ ZVROLKLQ#RXWORRN�FRP
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�L 5XOH�7DEOH

�L���,QWURGXFWLRQ

5XOH�WDEOHV�DUH�ZLGHO\�XVHG�IRU�WKH�LQIRUPDO�FDSWXUH�RI�NQRZOHGJH�DQG�H[SHFWDWLRQV��,Q�

SDUWLFXODU�VSUHDGVKHHWV�KDYH�EHHQ�XVHG�WR�PDNH�VXFK�UXOHV�DFFHVVLEOH�DQG�HGLWDEOH�E\�

GRPDLQ�SDUWLFLSDQWV��

)RXU�H[DPSOHV�

7KH�*HRUJLD�7HFK�*6$�&RXUW�'HVLJQ�SURMHFW�WDEXODWHG�WKH�DGMDFHQ\�DQG�FLUFXODWLRQ�
UXOHV�IRXQG�LQ�WKH�*6$�&RXUW�GHVLJQ�JXLGH��(YHQWXDOO\����GLIIHUHQW�VSUHDGVKHHWV�ZHUH�
XVHG��UHIOHFWLQJ�WKH�QXPEHU�RI�ORJLFDO�VWUXFWXUHV�IRXQG��$�VLPLODU�WHPSODWLQJ�DSSURDFK�
KDV�EHHQ�DWWHPSWHG�IROORZLQJ�WKH�DSSOLFDWLRQ�RI��1/3�DQDO\VLV��1R�XSSHU�OLPLW�KDV�EHHQ�
VHW�RQ�WKH�QXPEH�URI�WHPSODWHV�WKDW�PD\�EH�QHHGHG�
7KH�HDOU\�VWDJHV�RI�WKH�,&&�6PDUW&RGHV�SURMHFW�XVHG�D�VSUHDGVKHHW�WR�VXPPDULVH�
ERWK�UXOHV�DQG�WKH�HGLWRULDO�FRPPHQWDU\��7KH�FRPPHQWDU\�LQFOXGHG�ZKHWKHU�WKH�UXOHV�
ZHUH�IHOW�WR�EH�WRR�DEVWUDFW�RU�FRPSOH[�WR�EH�FRQVLGHUHG��$V�WKHVH�ZHUH�UH�H[DPLQHG��
LW�ZDV�UHDOLVHG�WKDW�QR�VLQJOH�VSUHDGVKHHW�RU�IDPLO\�RI�VSUHDGVKHHWV�ZDV�JRLQJ�WR�EH�
DEOH�WR�VSDQ�WKH�YDULHW\�RI�ORJLFDO�VWUXFWXUHV�HQFRXQWHUHG��ZKLFK�OHG�WR�WKH�DGRSWLRQ�RI�
WKH�5$6(�DSSURDFK�
7KH�2SHQ5XOH��2SHQ5XOH�FRP��KDV�DGRSWHG�RUGLQDU\�VSUHDGVKHHWV�WR�FDSWXUH�ERWK�
GDWD�DQG�UXOHV��7KH�5XOH�IRUPDW�FDQ�EH�HLWKHU�URZ�RU�FROXPQ�EDVHG��0RVW�HQWULHV�DUH�
KXPDQ�UHDGDEOH��EXW�WKUHH�HQWULHV�DUH�UHVHUYHG�IRU�WHFKQLFDO�LPSOHPHQWDWLRQ�GHWDLOV��

)LJXUH�����8VHU��EODFN�DQG�ZKLWH��DQG�WHFKQLFDO��F\DQ�DQG�EOXH��HQWULHV�WR�GHILQH�D�5XOHVHW�LQ�2SHQ5XOHV�

EXLOGLQJ60$57�DGRSWHG�D�V\VWHPDWLF�XVH�RI�WKH�VSUHDGVKHHW�IRUPDW�WR�GHYHORS�DQG�
GRFXPHQW�09'�UXOH�VHWV��09'�UXOHV�GHILQH�

R VXE�VHWV�RI� WKH� IXOO� ,)&�VKHFPD�IRU� LPSOHPHQWDWLRQ�DQG�VRIWZDUH� WHVWLQJ�� IRU�
HDPSOH�WKH�VFRSH�RI�WKH�¶)0�'HVLJQ�WR�&RQVWUXFWLRQ¶�YLHZ�
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R VSHFLILF� LPSOHPHQWDWLRQ� UHTXLUHPHQWV� IRU�SDUWLFXODU�FRQWH[WV� IRU�H[DPSOH� WKH�
XVH�RI�VSHFLLIF�DWWUEXWHV�DQG�FODVVLLIFDWLRQ�FRGHV�LQ�1RUZD\�

7KH� H[DPSOH� VKRZV� WKH� DWRPLF� H[FKQDJH� UHTXLUHPHQWV�� WKH� XVH� RI� WKH� &2%LH�
VSUHDGVKHHW�IRUPDW��ZKHWKHU�H[SRUW�DQG�RU�LPSRUW� LV�PDGQDWRU\�DQG�OLQNV WR�WKH�,)&�
VFKHPD�DQG�WR�D�UHSRVLWRU\�RI�GHWDLOHG�QDPHG�FRQFHSWV��SUHYLRXVO\�FDOOHG�IXQFWLRQDO�
SDUWV�

)LJXUH�����7DEOHV�XVHG�WR�GHILQH�DQ�09'�RQ�WKH�EXLOGLQJ60$57�,)&�VFKHPD

5HFHQWO\� WKLV� DSSURDFK� KDV� EHHQ� VXSHUFHGHG� E\� WKH� XVH� RI� WKH� LIF'RF� WRRO� ZKLFK�
DXWRPDWHV� WKH� VHOHFWLRQ� RI� VWDQGDUG� FRQFHSWV� DQG� WKH� VSHFLILFDLWRQ� RI� GHWDLOHG�
UHTXLUHPHQWV��VR�DV�WR�JHQHUDWH�D�VSHFLILF�PYG;0/������

�L�����6WUHQJWKV

,W�LV�YHU\�DFFHVVLEOH��DV�VSUHDGKVHHWV�DQG�WDEOHV�DUH�XQLYHUVDOO\�VXSSRUWHG�
,W�LQWURGXFHV�D�ILUVW�OHYHO�RI�ULJRRU��RYHU�WKH�XVH�RI�IUHH�WH[W��WR�GHILQH�555�

�L�����:HDNQHVVHV

,W�WHQGV�WR�IHHG�LQWR�WKH�SURFHGXUDO�DSSURDFK��LI�[�WKHQ�\�
,W�PD\�QRW�FRQVWUDLQ�WKH�FRQWHQW�RU�V\QWD[�RI�ILHOGV��OHDGLQJ�WR�XQVXSSRUWHG�RXWFRPHV��
,W�PD\�QRW�EH�DEOH�WR�UHSUHVHQW�PRUH�FRPSOH[�ORJLFDO�VWUXFWXUHV��RU�PD\�EHFRPH�VSDUVH�
DQG�XQUHDGDEOH�LQ�LWV�DWWHPSWV�WR�FRYHU�FRPSOH[�DQG�VLPSOH�FDVHV��
,W�PD\�UHTXLUH�D�PL[WXUH�RI�GRPDLQ�DQG�WHFKQFLDO�V\QWD[HV
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�L�����2SSRUWXQLWLHV

/HDYLQJ�DVLGH�WKH�ORJLFDO�VWUXFWXUH��WKH�WDEXODU�DSSURDFK�FDQ�EH�XVHG�WR�VXPPDULVH�
WKH�PHWULFV��ORZHVW�OHYHO�FKHFNV��IRXQG�LQ�555�GRFXPHQWV��

)LJXUH�����7DEOH�RI�PHWULFV�IRXQG�LQ�.%$�������FRORXUV�UHIOHFW�WKHLU�5$6(�UROH�

6RPH� FOLHQW� UHTXLUHPHQWV�� VXFK� DV� WKH� 86� 8)&� ��������� � '(6,*1�� 0(',&$/�
0,/,7$5<� )$&,/,7,(6� $SSHQGL[� $�UHTXLUHPHQWV� IRU� KRVSLWDO� URRPV�� KDYH� EHHQ�
FDSWXUHG�LQ�WDEOHV��7KHVH�WDEOHV�KDYH�D�VLPSOH�VWUXFWXUH��DV�LQ�WKH�H[DPSOH�ZKHUH�WKH�
VSDFH�W\SH�FRGH�GHILQHV�WKH�FRQGLWRQDO�DSSOLFDELOLW\�DQG�DOO�RWKHU�FROXPQV�UHSUHVHQW�
GLVFUHWH�UHTXLUHPHQWV��0RVW�UHTXLUHPHQWV�DUH�IURP�GHILQHG�SLFN�OLVWV��,Q�WKHVH�FDVHV�
LQ�PD\�EH�SRVVLEOH�WR�PDS�WKH�WDEOH�WR�D�PRUH�JHQHUDO�V\QWD[��VXFK�DV�WKH�,IF&RQVWULDQW�
PRGHO��RU�5$6(���
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)LJXUH�����7DEXODU�UHTXLUHPHQWV��

�L�����7KUHDWV

7KH�WDEXODU�DSSURDFK�FDQ�EH�LQLWLDOO\�VHGXFWLYH��,Q�VRPH�FDVHV��WKH�SUREOHPV�HPHUJH�
RQO\�ZKHQ�WKH�VSHFLILF�ILUVW�H[DPSOHV�DUH�FRPSOHWHG�DQG�WKH�DSSURDFK�LV�DSSOLHG�PRUH�
JHQHUDOO\���
7KH� IROORZLQJ� VHFWLRQ� H[DPLQHV� D� IRUPDW� ¶'HFLVLRQ� 0RGHOO DQG� 1RWDWLRQ¶� ZKLFK�
FRPELQHV�D�KLHUDUFKLFDO�DSSURDFK�ZLWK�D�WDEXODU�DSSURDFK��
:KHQ�XVHG�WR�WDEXODWH�VLPSOH�PHWULFV��ZLWKRXW�WKH�ORJLFDO�VWUXFWXUH��LW�PD\�FRQFHDO�WKDW�
VRPH� GDWD� LV� RSWLRQDO�� 7KLV� FDQ� OHDG� WR� DQ� H[SORVLRQ� RI� DSSDUHQWO\� UHTXLUHG� GDWD��
OHDGLQJ�WR�LPSUDFWLFDO�DQG�RYHUZKHOPLQJ�GHPDQGV�RQ�WKH�DXWKRUV�RI�SURMHFW�PRGHOV��
7KLV�FDQ�EH�D�VHULRXV�FKDOOHQJH�WR�WKH�09'�DSSURDFK�GLVFXVVHG�EHORZ�

�L�� '01�¶'HFLVLRQ�0RGHO�DQG 1RWDWLRQ¶

�L�����,QWURGXFWLRQ

��'HFLVLRQ�0RGHO�DQG�1RWDWLRQ��'01��,W�LV�D�VWDQGDUG�DSSURDFK�IRU�GHVFULELQJ�DQG�

PRGHOLQJ�UHSHDWDEOH�GHFLVLRQV�ZLWKLQ�RUJDQL]DWLRQV�WR�HQVXUH�WKDW�GHFLVLRQ�PRGHOV�DUH�

LQWHUFKDQJHDEOH�DFURVV�RUJDQL]DWLRQV�

7KH�'01�VWDQGDUG�SURYLGHV�WKH�LQGXVWU\�ZLWK�D�PRGHOLQJ�QRWDWLRQ�IRU�GHFLVLRQV�WKDW�ZLOO�

VXSSRUW�GHFLVLRQ�PDQDJHPHQW�DQG�EXVLQHVV�UXOHV��7KH�QRWDWLRQ�LV�GHVLJQHG�WR�EH�UHDGDEOH�

E\�EXVLQHVV�DQG�,7�XVHUV�DOLNH� !!�:LNLSHGLD

�L�����6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��

5HOHDVH�����DSSHDUHG�LQ�ODWH������DQG�WKH�ODWHVW�UHYLVLRQ�ZDV�SXEOLVKHG LQ�������5HOHDVH�

����DSSHDUHG�LQ�������EXW�LV�QRW�IXOO\�DGRSWHG���'01 LV�VHHQ�DV�FRPSOHPHQWDU\�WR�WKH�
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HYROYLQJ�%301�VWDQGDUGV�ZKLFK�DUH�DOUHDG\�XVHG�E\�%XLOGLQJ60$57�IRU�SURFHVV�PRGHOOLQJ�

± ERWK�DUH�SXEOLVKHG�E\�WKH�2EMHFW�0DQDJHPHQW�*URXS��

$XWKRULQJ�LV�LQ�WZR�SDUWV��WKH�FUHDWLRQ�RI�GHFLVLRQ�WDEOHV�DQG�IRUPXODH��DQG�WKH�FUHDWLRQ�RI�

GHFLVLRQ�JUDSKV�ZKLFK�MRLQ�WRJHWKHU�VXFK�SDUWV�ZLWK�RXWSXWV�OLQNLQJ�WR�LQSXWV��$�YDULHW\�RI�

HQJLQHV�H[LVW�ZKLFK�PXVW�EH�HPEHGGHG�LQ�DQ�DSSOLFDWLRQ�ZKLFK�SURYLGHV�WKH�UHTXLUHG LQSXWV�

DQG�XVHV�WKH�UHVXOWLQJ�RXWSXW��7KLV�PD\�UHVXOW�LQ�RYHU�GHPDQG�RI�LQSXWV�ZKLFK�PD\�SURYH�

XQQHFHVVDU\��

$OO�WKRXJK�DOO�WKH�H[DPSOHV�DQG�WHVW�FDVHV�DUH�EDVHG�RQ�EXVLQHVV SURFHVVHV��&RPSXWHU�

DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ LV�GLUHFWO\�DQDORJRXV�DQG�IHDVLEOH�

$QDO\VLV�DQG�FRGH�FRPSDULVRQV��)LOWHULQJ�DQG�VWUXFWXUHG�GLDORJXHV�DQG�&RQWUROOLQJ�

SDUDPHWULF�REMHFWV DUH�QRW�SRVVLEOH��GXH�WR�WKH�GLUHFWHG�IORZ�RI�H[HFXWLRQ�LPSOLHG�E\�WKH�

GHFLVLRQ�JUDSKV��WDEOHV�DQG�IRUPXODH��

2QH�DSSOLFDWLRQ�PDNHV D�IHDWXUH�RI�WKH�DELOLW\�WR�H[SODLQ�DQG�UHSRUW�WKH�GHWDLOHG�H[HFXWLRQ�RI�

D�UXOHVHW����

�L���� &RPPHUFLDO�EDVH

7KH�IROORZLQJ�DSSOLFDWLRQV�KDYH�EHHQ�LGHQWLILHG��

&DPXQGD��ZZZ�FDPXQGD�FRP�
2SHQ5XOHV��ZZZ�RSHQUXOHV�FRP��
5HGKDW
���

2QH�ZHEVLWH�FODLPV�WKDW�WKHUH�DUH�DW�OHDVW����YHQGRUV�ZLWK�'01�LPSOHPHQWDWLRQV��

�L���� 7HFKQLFDO�EDVH
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([SUHVVLYLW\�DQG�JHQHUDOLW\ LV�KLJK�LQ�WKDW�WKH�FRPELQDWLRQ�RI�JUDSK��WDEOH�DQG�IRUPXODH�

VKRXOG�DOORZ�PRVW�DFWXDO�FDVHV�LQ�555�WR�EH�UHSUHVHQWHG��)RU�H[DPSOH��DQ\�VLWXDWLRQ�ZKHUH�

WKH�ORJLFDO�RSHUDWRUV�$1'��25��127$1'�DQG�12725�DULVH�FDQ�EH�UHSUHVHQWHG�DV�

FRQYHQWLRQDO�WUXWK�WDEOHV�ZLWK�WKH�DSSURSULDWH�QXPEHU�RI�RSHUDQGV��6LQFH�WKH�JUDSKV�FDQ�EH�

RI�DQ\�VL]H��YHU\�FRPSOH[�UHJXODWLRQV�FDQ�EH�UHSUHVHQWHG��$Q\�PHWULF�LV�GHILQHG�DV�DQ�LQSXW�

ZKLFK�WKH�ZUDSSLQJ�DSSOLFDWLRQ�PXVW�SURYLGH��DFFHVVLQJ�DQ\�GDWDEDVH�RU�XVHU�LQWHUIDFH�

UHTXLUHG��'01�KDV�QR�QHHG�WR�UHSUHVHQW�DQ\�VSHFLILF�YRFDEXODU\��DV�WKLV�PXVW�EH�KDQGHG�E\�

WKH�ZUDSSLQJ�DSSOLFDWLRQ��

7KH�PDLQ�DUWHIDFW�RI�'01�LV�DQ�;0/�VFKHPD��7KLV�LV�D�UHODWLYHO\�LPPDWXUH�VFKHPD��ZLWK�

WHFKQLFDO�HUURUV��DQG�WKH�SXEOLVKHG�H[DPSOHV�DOVR�KDYH�HUURUV��,Q������WKHUH�ZDV�DQ�DFWLYH�

FKDOOHQJH�WR�WHVW�DQG�HUDGLFDWH�WKH�QRQ�LQWHURSHUDELOLW\�RI�WKH�IRUPDW��WKHUH�DUH�PDQ\�VW\OLVWLF�

DQG�IRUPXODH�ODQJXDJHV�VXSSRUWHG�ZKLFK�PLWLJDWHV�DJDLQVW�SRUWDELOLW\���$V�WKH�IRUPDW�DQG�LWV�

HQJLQH�RSHUDWH�DV�D�EODFN�ER[��WKHUH�DUH�IHZ�RSSRUWXQLWLHV�IRU�UHSRUWLQJ��RU�IRU�OLQNLQJ�EDFN�WR�

WKH�UHTXLUHPHQWV�VRXUFH�FRQWHQW�RU�IRU�OLQNLQJ�IRUZDUG�WR�WKH�HQWLWLHV�LQ�WKH�SURMHFW�PRGHO�

�L���� 'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV

�L�����%DFNJURXQG�UHIHUHQFHV�DQG�SXEOLFDWLRQV��DXWKRUV�DQG�FRQWDFWV�IRU�IXUWKHU�GLVFXVVLRQV�

�L�� 09'

09'�LV�DQ�H[DPSOH�ZKHUH�GDWD FROOHFWLRQ�LQ�WDEOHV�KDV�EHHQ�XVHG��,W�LV�DOVR�DQ�H[DPSOH�RI�

WKH�SUH�UHTXLVLWHV�IRU�555�FKHFNLQJ��DQG�VR�LV�DOVR�FRYHUHG�LQ�WKH�VHFWLRQ��E�RQ�5HVRXUFHV��

:LWK�WKH�JURZLQJ�QXPEHU�RI�UHTXLUHPHQWV�IRU�FOLHQW�GULYHQ�SURMHFWV��WKH�UHJXODWRU\�DQG�

UHTXLUHG�GDWD�WKDW�VKRXOG�EH�VDWLVILHG�KDV�JURZQ�TXLFNO\��'LYHUVH�W\SHV�RI�UHTXLUHPHQWV�

VKRXOG�EH�FDWHJR]LHG�DQG�PDQDJHG�FRQVLVWHQWHO\�VR�WKDW�DQ�DXWRPDWHG�FKHFNLQJ�SURFHVV�

FDQ�EH�ILUPO\�DQG�VXFFHVVIXOO\�GHYHORSHG��7KLV�VHFWLRQ�LQFOXGHV�WKH�W\SHV�RI�UXOHV�LGHQWLILHG�

IURP�WKH�,)&�LQWHURSHUDELOLW\�FKHFNLQJ�SURMHFW��7KH�SURMHFW�KDV�DQ�REMHFWLYH�WR�ILJXUH�RXW�WKH�

W\SHV�RI�V\QWDFWLF�DQG�VHPDQWLF�UHTXLUHPHQWV�SHUWDLQLQJ�WR�WKH�HYDOXDWLRQ�RI�DQ�,)&�LQVWDQFH�

ILOH�DFFRUGLQJ�WR�D�0RGHO�9LHZ�'HILQLWLRQ��WKH�VXEVHW�RI�WKH�,QGXVWU\�)RXQGDWLRQ�&ODVVHV�

�,)&��VFKHPD��&RQVLGHUHG�DQRWKHU�ZD\��DQ�09'�FRQVLVWV�RI�FULWHULD�WR�EH�XVHG�IRU�
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HYDOXDWLQJ�DQ�,)&�LQVWDQFH�ILOH�DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQV�RI�GDWD�H[FKDQJH��/HH���������

7KH�W\SHV�RI�UXOHV�LQ�WKLV�VHFWLRQ�DUH�VXEMHFW�WR�EH�XSGDWHG�DFFRUGLQJO\��

�L���� 6FRSH�RI�ZRUN�

7R�LGHQWLI\�WKH�VFRSH�RI�09'�UXOH�FKHFNLQJ�DQG�WKH�W\SHV�RI�UXOHV��WKLV�VHFWLRQ�XVHV�WKH�

3UHFDVW�&RQFUHWH�1DWLRQDO�%,0�6WDQGDUG�LQFOXGLQJ�WKH�PRGHO�YLHZ�RI�3UHFDVW�3UH�VWUHVVHG�

&RQFUHWH�,QGXVWU\��3&,���/HH���������7KH�3&,�PRGHO�YLHZ��ZKLFK�KDV����H[FKDQJHV�DQG����

FRQFHSW�GHVFULSWLRQV�UHXVHG�E\�HDFK�H[FKDQJH��(DVWPDQ�HW�DO��������LV�FRPSOHWH�

VSHFLILFDWLRQV�IRU�LPSOHPHQWDWLRQ�RI�GDWD�H[FKDQJHV�RI�D�SUHFDVW�FRQFUHWH�GRPDLQ��,Q�

DGGLWLRQ��WKH�3&,�PRGHO�YLHZ�LQFOXGHV�GHWDLOV�DERXW�KRZ�SUHFDVW�FRQFUHWH�REMHFWV��WKHLU�

DWWULEXWHV��DQG�UHIHUHQFHV�VKRXOG�EH�UHSUHVHQWHG��WUDQVODWHG��DQG�UHIHUUHG�ZKHQ�EHLQJ�

H[FKDQJHG�XVLQJ�WKH�,)&�IRUPDW��7KLV�VHFWLRQ�FRQWDLQV�UXOH�W\SHV�H[WUDFWHG�DQG�FDWHJRUL]HG�

IURP�LWV�PRGHO�YLHZ�LPSOHPHQWHG�RQ�WKH�PRGXODUL]HG�YDOLGDWLRQ�SODWIRUP�RI�WKH�,IF'RF�WRRO

�/HH��������

�L���� 7\SHV�RI�UXOHV

7DEOH� �� UHSUHVHQWV� VHYHUDO� W\SHV� RI� UXOHV� H[WUDFWHG� IURP� ��� 3&,� FRQFHSWV�� 7KH�
JHQHUDOL]HG� W\SHV� RI� LPSOHPHQWDEOH� VSHFLILFDWLRQV� LQ� FRQFHSW� GHVFULSWLRQV� DUH�
H[HFXWHG�E\�GLYHUVH�SDUDPHWHUV�DQG�FKHFNLQJ�IHDWXUHV�GHYHORSHG�RQ�WKH�YDOLGDWLRQ�
IUDPHZRUN�RI�WKH�,IF'RF�WRRO�

7DEOH�� 5XOH�W\SHV�FODVVLILHG�E\�WKH�FRQFHSWV�RI�WKH�3&,�09'��/HH�������

5XOH�6HW�7\SH 1RWH

'DWD�YDOXH
&KHFN�DFFXUDF\�RI�D�

GDWD�YDOXH

&KHFNLQJ�D�GDWD�YDOXH

&KHFNLQJ�D�YDOXH�ZLWK�D�VXEVWULQJ��

&KHFNLQJ�DQ�DULWKPHWLF�FRQVWUDLQW

&KHFNLQJ�DQ�HQXPHUDWLRQ�YDOXH
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&KHFNLQJ�D�YDOXH�RI�DQ�DWWULEXWH�WR�EH�RI�D�

GHILQHG�W\SH�

&KHFN�FDUGLQDOLW\

&KHFNLQJ�H[LVWHQFH�RU�1XOO�RI�D�YDOXH

(YDOXDWLQJ�ORZHU�DQG�XSSHU�ERXQG��6HWWLQJ�D�

OLPLW�RQ�WKH�QXPEHU�RI�DWWULEXWHV��

&KHFN�XQLTXHQHVV�RI�D�

YDOXH

&KHFNLQJ�JOREDO�XQLTXHQHVV�ZLWKLQ�D�ILOH��

&KHFNLQJ�ORFDO�XQLTXHQHVV�LQ�DJJUHJDWLRQ���

'DWD�W\SH

&KHFNLQJ�WKH�FRUUHFW�W\SH�RI�DQ�HQWLW\

&KHFNLQJ�VXEW\SHV�

5HIHUHQFHV�DQG�UHODWLRQVKLSV��

&KHFNLQJ�D�UHIHUHQFLQJ�UHODWLRQVKLS

&KHFNLQJ�DQ�LQYHUVH�UHODWLRQVKLS

&RQGLWLRQDO�FKHFNLQJ
&KHFNLQJ�DQ�LQVWDQFH�RQO\�LI�D�JLYHQ�FRQGLWLRQ�

LV�VDWLVILHG

6\QWDFWLF�FKHFNLQJ
&KHFNLQJ�WKH�IXQGDPHQWDO�V\QWD[�RI�D PRGHO�

YLHZ

�L���� 'DWD�DFFXUDF\

7KLV�FKHFNLQJ�W\SH�SULPDULO\�DGGUHVVHV�WKH�VHPDQWLFV�RI�D�EXLOGLQJ�LQIRUPDWLRQ�PRGHO�

UHTXLUHG�IRU�GDWD�H[FKDQJH�IRU�D�VFRSHG�GRPDLQ��)RU�VXFK�H[FKDQJHV��D�PRGHO�YLHZ�DOORZV�

XVHUV�WR�GHFODUH�PDQGDWRU\�DQG�RSWLRQDO�YDOXHV�IRU�WKH�DWWULEXWHV�RI�HQWLWLHV�VXFK�DV�D�QDPH��

D�GHVFULSWLRQ��DQ�REMHFW�W\SH��D�UHSUHVHQWDWLRQ�W\SH��D�FRQQHFWLRQ��DQG�D�WDJ��7KH�YDOXHV�RI�

VXFK�DWWULEXWHV��GHWHUPLQHG�E\�D�VSHFLILF�SXUSRVH��EHFRPH�FULWHULD�IRU�YDOLGDWLRQ�RI�DQ�,)&�

LQVWDQFH�ILOH�SHUWDLQLQJ�WR�IXOILOOPHQW�DQG�DFFXUDF\�RI�UHTXLVLWH�YDOXHV�IRU�GDWD�H[FKDQJH��7KLV�

DFFXUDF\�FKHFNLQJ�LV�WKH�PRVW�IXQGDPHQWDO�DQG�H[SOLFLW�UXOH�W\SH�WKDW�LV�LQGLVSHQVDEOH�IRU�
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FRQVWUXFWLQJ�GLYHUVH�UXOH�VHWV��7KLV�W\SH�RI�FKHFNLQJ�LQFOXGHV�D�VLPSOH�FRPSDULVRQ�EHWZHHQ�

GHILQHG�YDOXHV�IURP�PRGHO�YLHZV�DQG�DQ�,)&�LQVWDQFH�ILOH�

�L���� 'DWD�H[LVWHQFH�DQG�QXOO

$�PRGHO�YLHZ�UHTXLUHV�WKH�LQFOXVLRQ�RU�H[FOXVLRQ�RI�H[FKDQJH�EXLOGLQJ�GDWD��)RU�H[DPSOH��D�

VWUXFWXUDO�HQJLQHHU�KDV�WR�UHFHLYH�YDOXHV�DVVRFLDWHG�ZLWK�D�VWUXFWXUDO�ORDG��VWLIIQHVV��SUHFLVH�

GLPHQVLRQV��PDWHULDOV��FRQQHFWLRQV��DQG�RWKHUV�UHTXLUHG�IRU�D�VWUXFWXUDO�DQDO\VLV�IURP�RWKHU�

H[SHUWV���'RPDLQ�SURIHVVLRQDOV�QHHG�WR�HYDOXDWH�WKH�H[LVWHQFH�DQG�WKH�QXOO�VWDWXV�RI�D�

FRUUHVSRQGLQJ�YDOXH�DFFRUGLQJ�WR�WKUHH�OHYHOV�RI�GHILQLWLRQV��DQ�DWWULEXWH��DQ�HQWLW\��DQG�D�

UHODWLRQVKLS���

�L���� 'DWD�XQLTXHQHVV

7KH�,)&�VFKHPD�GHILQHV�WKDW�DOO�REMHFW�LQVWDQFHV�UHTXLUH�D�JOREDOO\�XQLTXH�LGHQWLILHU��*8,'��

DWWULEXWH��$�XQLTXH����FKDUDFWHU�OHQJWK�VWULQJ�PXVW�EH�IXOILOOHG�E\�DOO�,)&�LQVWDQFHV��,Q�

DGGLWLRQ��D�PRGHO�YLHZ�FDQ�GHFODUH�WKDW�DQ�DWWULEXWH�VXFK�DV�7DJ�PXVW�KDYH�D�XQLTXH�YDOXH�

ZLWKLQ�DQ�,)&�LQVWDQFH�ILOH��7KH�XQLTXHQHVV�FKHFNLQJ�LV�DOVR�QHHGHG�DW�D�ORFDO�V\QWDFWLF�OHYHO�

ZKHUH�DWWULEXWH�YDOXHV�H[LVW�LQ�D�6(7�GDWD�W\SH�EHFDXVH�VXFK�W\SH�GLVDOORZV�GXSOLFDWH�

HOHPHQWV��(YHQ�WKRXJK�WKH�XQLTXHQHVV�UHJDUGLQJ�*8,'�DQG�D�GDWD�W\SH�FDQ�EH�YDOLGDWHG�LQ�

WKH�OHYHO�RI�V\QWD[��VXFK�UHTXLUHPHQWV�DUH�DOVR�GHILQHG�LQ�VSHFLILFDWLRQV�RI�D�PRGHO�YLHZ�WKDW�

PXVW�EH�IXOILOOHG�LQ�D�GDWD�H[FKDQJH�SURFHVV�

�L���� (QWLW\�GDWD�W\SH

7KH�,)&�VSHFLILFDWLRQV�GHILQH�GLVWLQFW�HQWLW\�GDWD�W\SHV�IRU�DWWULEXWHV�DQG�WKXV�DQ�,)&�

LQVWDQFH�ILOH�PXVW�FRPSO\�ZLWK�WKH�SUHGHILQHG�W\SHV��:LWKLQ�WKH�DOORZDEOH�UDQJH�RI�VXFK�

UHJXODWLRQV��GRPDLQ�SURIHVVLRQDOV�DQG�PRGHO�YLHZ�GHYHORSHUV�FDQ�GHILQH�HQWLW\�GDWD�W\SHV�

RQ�PRGHO�YLHZV�IRU�WKHLU�SXUSRVHV��QDUURZLQJ�GRZQ�WKH�VFRSH�RI�DFFHSWDEOH�GDWD�W\SHV�IRU�D�

WDUJHWHG�DWWULEXWH��7KXV��WKH�HQWLW\�GDWD�W\SHV�RI�LQVWDQFHV�VKRXOG�EH�HYDOXDWHG�WR�HQVXUH�WKH�

DFFXUDF\�DQG�LQWHURSHUDELOLW\�RI�GDWD�PRGHOV��,Q�SDUWLFXODU��D�XVHU�GHILQHG�HQWLW\�GDWD�W\SH�

PXVW�EH�UHVWULFWHG�DQG�YDOLGDWHG�E\�PXOWLSOH�LQKHULWDQFHV�VXFK�DV�683(57<3(�2)�RU�

68%7<3(�2)�EHFDXVH�WKH�,)&�VFKHPD�KDV�D�VWULFWO\�OD\HUHG�KLHUDUFK\��)RU�LQVWDQFH��LI�DQ�

DJJUHJDWLRQ�FRQFHSW�GHVFULSWLRQ�GHILQHV�WKDW�WKH�5HODWLQJ2EMHFW�DWWULEXWH�RI�,IF5HO$JJUHJDWH�
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LV�,IF:DOO�DQG�WKDW�WKH�5HODWHG2EMHFWV�DWWULEXWH�LV�,IF%XLOGLQJ(OHPHQW��WKH�VXEW\SH�HQWLWLHV�RI�

,IF%XLOGLQJ(OHPHQW�VXFK�DV�,IF&ROXPQ�FDQ�VDWLVI\�WKH�5HODWHG2EMHFWV�DWWULEXWH���

�L���� &RQGLWLRQDO�FKHFNLQJ

7KH�LPSOHPHQWDWLRQ�RI�YDOLGDWLRQ�W\SLFDOO\�FRQVLVWV�RI�GLYHUVH�W\SHV�RI�UXOH�VHWV�WKDW�VKRXOG�

EH�ODXQFKHG�RQO\�LI�LQVWDQFHV�PHHW�WKH�FRQGLWLRQV�RI�DQRWKHU�UXOH�ORJLF�VXFK�DV�GDWD�

DFFXUDF\�RU�D�UXOH�SDUDPHWHU��6XFK�FRUUHODWHG�UXOHV�DUH�GHSHQGHQW�RQ�WKH�YDOLGDWLRQ�

RXWFRPH�RI�D�SUHFHGHQW�UXOH�VXFK�DV�758(�RU�)$/6(��%DVHG�RQ�WKH�FKHFNLQJ�UHVXOW�RI�D�

SUHFHGHQW�FRQGLWLRQ��VXERUGLQDWH�UXOHV�DQG�WKHLU�H[HFXWLRQV�PXVW�EH�FRQWUROOHG�DQG�

PDQDJHG��SRWHQWLDOO\�ZLWK�PXOWLSOH�OHYHOV�RI�QHVWLQJ���

>11@�09'V�DQG�09';0/�DUH�QRW�DEOH�FXUUHQWO\�WR�VXSSRUW�DQ\WKLQJ�EH\RQG�WKH�PLQLPDO�

LI�[�WKHQ�\��VWUXFWXUH��0RUH�FRPSOH[�VWUXFWXUHV�PD\�QRW�EH�UHSUHVHQWDEOH���

LI�V��RU�V���WKHQ��U��RU�U���
LI�QRW��D��DQG�D���RU�QRW�V��RU�V���RU��H��RU�H���RU��U��DQG�U�����WKHQ�SDVV

�L���� &DUGLQDOLW\

7KH�FDUGLQDOLW\�FKHFNLQJ�HYDOXDWHV�WKH�ORZHU�DQG�XSSHU�ERXQGV�RI�YDOXHV�RI�DQ�DWWULEXWH��7KH�

,)&�VFKHPD�GHFODUHV�FDUGLQDOLW\�IRU�DOO�DWWULEXWHV�DV�D�V\QWDFWLF�VSHFLILFDWLRQ��6LPLODU�WR�HQWLW\�

GDWD�W\SH�FKHFNLQJ��PRGHO�YLHZ�GHILQHUV�FDQ�VHW DSSURSULDWH�ORZHU�DQG�XSSHU�ERXQGV�IRU�DQ�

DWWULEXWH�ZLWKLQ�WKH�DYDLODEOH�UDQJH�RI�FDUGLQDOLW\�GHILQHG�LQ�WKH�,)&�VFKHPD�

�L���� 5HIHUHQFH�,QYHUVH�UHODWLRQVKLS

$Q�,)&�LQVWDQFH�ILOH�KDV�D�FRPSOH[�VWUXFWXUH�WKDW�FRQVLVWV�RI�YDULRXV�UHIHUHQFHV�DQG�LQYHUVH�

UHODWLRQVKLSV��DOORZLQJ�PXOWLSOH�LQKHULWDQFH��:LWKLQ�WKH�OLPLWHG�UDQJH�RI�WKH�,)&�VFKHPD�

VSHFLILFDWLRQV�SHUWDLQLQJ�WR�DQ�DOORZDEOH�UHODWLRQDO�VWUXFWXUH��HDFK�GDWD�H[FKDQJH�UHTXLUHV�

GLYHUVH�HQWLW\�UHODWLRQVKLSV�DQG�WKHLU�GLIIHUHQW�FRQILJXUDWLRQV��7KXV��DQ�DWWULEXWH�PXVW�UHIHU�WR�

FRUUHFW�HQWLWLHV�DQG�EH�UHIHUUHG�E\�DFFHSWDEOH�LQYHUVH�UHODWLRQVKLSV�DV�GHILQHG�LQ�D�PRGHO�

YLHZ��

�L����� )XQGDPHQWDO�V\QWDFWLF�FKHFNLQJ
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%HFDXVH�D�PRGHO�YLHZ�LV�D�VXEVHW�RI�WKH�,)&�VFKHPD��DQ�,)&�LQVWDQFH�ILOH�PXVW�IROORZ�

VSHFLILFDWLRQV�QRW�RQO\�GHILQHG�LQ�D�PRGHO�YLHZ�EXW�DOVR�WKH�,)&�VFKHPD��7KXV��LI�DQ�,)&�

LQVWDQFH�ILOH�KDV�DQ�HQWLW\��DQ�DWWULEXWH��DQG�D�UHIHUHQFH�WKDW�DUH�RXW�RI�VFRSH�RI�D�PRGHO�YLHZ�

GHILQLWLRQ�IRU�D�VSHFLILF�GRPDLQ��VXFK�YDOLGDWLRQ�VKRXOG�EH�UHSRUWHG�DV�D�V\QWDFWLF�HUURU�

�L����� *HRPHWU\�DQG�WRSRORJ\�FKHFNLQJ

'LYHUVH�UXOHV�DVVRFLDWHG�JHRPHWU\�DQG�WRSRORJ\�H[LVW�VXFK�DV�FLUFXODWLRQ�UHODWLRQV��ILUH�FRGH�

H[LWV��FODVK�GHWHFWLRQV��SDWK�GLVWDQFH�FKHFNLQJ��DQG�VSDFH�SURJUDP�FKHFNLQJ��7KHVH�UXOH�

VHWV�DQG�JXLGHOLQHV�DUH�XVHG�WR�HQVXUH�WKH�UHTXLUHG�GHVLJQ�LQIRUPDWLRQ�LV�DYDLODEOH�DQG�

WUXVWHG��7KLV�FKHFNLQJ�W\SH�DGGUHVVHV�%,0�TXDOLW\�DVVXUDQFH��TXDOLW\�FRQWURO��FRPSOLDQFH�

FRQWURO��GHVLJQ�DQDO\VLV��DQG�EXLOGLQJ�FRGH�FKHFNLQJ����

�L����� 'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV

$�EXLOGLQJ�GHVLJQ�ZLOO�HQFRPSDVV�D�VLJQLILFDQW�QXPEHU�RI�UHTXLUHPHQWV�DQG�GDWD�GHPDQGHG�

E\�GLYHUVH�GRPDLQ�SURIHVVLRQDOV��$V�D�UHVXOW��WKH\�ZLOO�EHFRPH�PRUH�NHHQO\�DZDUH�RI�WKH�

LQWHJULW\�RI�EXLOGLQJ�GDWD���7R�LGHQWLI\�DQG�IRUPDOL]H�DOO�SRVVLEOH�W\SHV�RI�UXOHV�UHTXLUHG�IRU�

LQWHURSHUDEOH�UHTXLUHPHQWV�DQG�UXOHV��YDULRXV�UXOH�FKHFNLQJ�WRROV�DQG�H[DPSOHV�VKRXOG�EH�

VWXGLHG�DQG�UHIHUUHG���,Q�DGGLWLRQ��VLQFH�GLYHUVH�GRPDLQV�QHHG�D�ZLGH�UDQJH�RI�GLVWLQFW�

GRPDLQ�NQRZOHGJH��WKH�WKRXJKWIXO�FDWHJRUL]DWLRQ�RI�DOO�LGHQWLILHG�UXOH�W\SHV�ZLOO�EH�UHTXLUHG�WR�

YHULI\�EXLOGLQJ�PRGHO�GDWD�SHUWDLQLQJ�WR�WKH�FRQIRUPLW\�RI�YDULRXV�UHTXLUHPHQWV�DQG�

JXDUDQWHH�WKH�DFFXUDF\�RI�GDWD�

5HIHUHQFHV

/HH��<���(DVWPDQ��&����������)RUPDOL]HG�9DOLGDWLRQ�5XOHV�DQG�)UDPHZRUN�RI�D�%XLOGLQJ�

,QIRUPDWLRQ�0RGHO�3HUWDLQLQJ�WR�D�0RGHO�9LHZ�'HILQLWLRQ��,Q�3URFHHGLQJ�RI�WKH���QG�&,%�

:���&RQIHUHQFH�������SS����������

/HH��<���(DVWPDQ��&����������/RJLF�IRU�(QVXULQJ�WKH�,QWHJULW\�RI�%XLOGLQJ�,QIRUPDWLRQ�0RGHO�

'DWD��-RXUQDO�RI�$XWRPDWLRQ�LQ�&RQVWUXFWLRQ��8QGHU UHYLHZ�
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(DVWPDQ�&���6DFNV�5���3DQXVKHY�,���$UDP�6���<DJPXU�(�����������3UHFDVW�&RQFUHWH�
%,0�6WDQGDUG�'RFXPHQWV��0RGHO�9LHZ�'HILQLWLRQV�IRU�3UHFDVW�&RQFUHWH�

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

</ <RQJ�&KHRO�

/HH

/RXLVLDQD�6WDWH�8QLYHUVLW\ \FOHH�LW#JPDLO�FRP
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�M 6HPDQWLF�ZHE�DQG�WKH�-HQD�5XOH�/DQJXDJH

,QWURGXFWLRQ

7KH�LQFUHDVH�LQ�WKH�QXPEHU�RI�GRFXPHQWV�DQG�GDWD�VHWV�GHVFULEHG�LQ�WKH�ODQJXDJHV�RI�WKH�

6HPDQWLF�:HE�LV�OHDGLQJ�WR�GHYHORS�PRUH�DQG�PRUH�DSSOLFDWLRQV�GHVLJQHG�IRU�WKHLU�

SURFHVVLQJ��0DQ\�RI�WKHVH�DSSOLFDWLRQV�LPSOHPHQW�LQIHUHQFH�HQJLQHV�WR�VXSSRUW�DXWRPDWHG�

SURFHVVLQJ�RI�WKHVH�GDWD��:LWKLQ�WKLV�JURXS��UXOH�EDVHG�LQIHUHQFH�HQJLQHV�DUH�DEOH�WR�UHXVH�

UXOHV�GHVFULEHG�LQ�VWDQGDUGL]HG�UXOH�ODQJXDJHV��7KLV�ZD\��UXOHV�GHVFULEHG�LQ�WKHVH�

ODQJXDJHV�FDQ�EH�DSSOLHG�WR�LQIHU�QHZ�NQRZOHGJH�IURP�LQIRUPDWLRQ�GHVFULEHG�LQ�6HPDQWLF�

:HE�ODQJXDJHV��7\SLFDOO\��WKH�FDSDELOLWLHV�RI�WKHVH�ODQJXDJHV�DUH�DQDO\VHG�DFFRUGLQJ�WR�

WKHLU�H[SUHVVLYHQHVV��V\QWD[��DQG�EXLOW�LQ�IXQFWLRQV��2QH�RI�WKHVH�UXOH�ODQJXDJHV�LV�-HQD�

UXOHV��$�IUHH�UXOH�EDVHG�UHDVRQHU�WR�SURFHVV�MHQD�UXOHV�LV�-HQD�LQIHUHQFH�HQJLQH��

$�FRPSDUDWLYH�DQDO\VLV�EHWZHHQ�-HQD�UXOH�ODQJXDJH��DQG�WKH�-HQD�LQIHUHQFH�HQJLQH��DQG�

RWKHU�VWDQGDUG�UXOH�ODQJXDJHV�DQG�UHDVRQHUV�LV�SURYLGHG�LQ�>�@��7KLV�FRPSDUDWLYH�LV�

SHUIRUPHG�EDVHG�RQ�WKH�H[SUHVVLYHQHVV�RI�WKH�UXOH�ODQJXDJHV��VXSSRUWHG�RSHUDWLRQV�DQG�

V\QWD[� EXLOW�LQ�IXQFWLRQV�DYDLODEOH��UHDVRQLQJ�VWUDWHJLHV��DOJRULWKPV��DQG�RSHUDWLRQV��DQG�

6HPDQWLF�:HE�ODQJXDJHV�VXSSRUWHG�E\�WKH�LQIHUHQFH�HQJLQHV��

$FFRUGLQJ�WR�WKH�GRFXPHQWDWLRQ� ³-HQD�LV�D�-DYD�IUDPHZRUN�IRU�EXLOGLQJ�6HPDQWLF�:HE�

DSSOLFDWLRQV��,W�SURYLGHV�D�H[WHQVLYH�-DYD�OLEUDULHV�IRU�KHOSLQJ�GHYHORSHUV�GHYHORS�FRGH�WKDW�

KDQGOHV�5')��5')6��5')D��2:/�DQG�63$54/�LQ�OLQH�ZLWK�SXEOLVKHG�:�&�

UHFRPPHQGDWLRQV��-HQD�LQFOXGHV�D�UXOH�EDVHG�LQIHUHQFH�HQJLQH�WR�SHUIRUP�UHDVRQLQJ�EDVHG�

RQ�2:/�DQG�5')6�RQWRORJLHV��DQG�D�YDULHW\�RI�VWRUDJH�VWUDWHJLHV�WR�VWRUH�5')�WULSOHV�LQ�

PHPRU\�RU�RQ�GLVN´�

6XSSRUW�IRU�LQIHUHQFH�ZLWKLQ�-HQD�LV�SURYLGHG�LQ�>�@��

([HPSODU�3URMHFWV

&XUUHQWO\��-HQD�UXOHV�DSSOLFDWLRQ�FDVHV�IRU�WKH�FRQVWUXFWLRQ�LQGXVWU\�FDQ�EH�IRXQG�LQ�VRPH�
SURRI�RI�FRQFHSW�LPSOHPHQWDWLRQV�DQG�LQGLYLGXDO�H[SHULPHQWV��DV�IRU�H[DPSOH�LQ�>�@�

5HIHUHQFHV

>�@ 5DWWDQDVDZDG��7���6DLNDHZ��.�5���%XUDQDUDFK��0���	�6XSQLWKL��7�� ��������$�5HYLHZ�
DQG� &RPSDULVRQ� RI� 5XOH� /DQJXDJHV� DQG� 5XOH�%DVHG� ,QIHUHQFH� (QJLQHV� IRU� WKH�
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6HPDQWLF�:HE��,Q��,QWHUQDWLRQDO�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ�&RQIHUHQFH��SS��
�±��� ,(((� 3UHVV�� 1HZ� <RUN�� $YDLODEOH� RQOLQH��
KWWS���ZZZ�HDV\EL�LQ�WK�LFVHF�����SDSHUV������������SGI

>�@ 7KH�$SDFKH�6RIWZDUH�)RXQGDWLRQ��������$SDFKH�-HQD�� 5HDVRQHUV�DQG�UXOH�HQJLQHV�
-HQD� LQIHUHQFH� VXSSRUW�� $YDLODEOH� RQOLQH��
KWWS���MHQD�DSDFKH�RUJ�GRFXPHQWDWLRQ�LQIHUHQFH

>�@ )XVHNL��KWWS���MHQD�DSDFKH�RUJ�GRFXPHQWDWLRQ�VHUYLQJBGDWD�
>�@ &RVWD��*���	�3DXZHOV��3����������%XLOGLQJ�SURGXFW�VXJJHVWLRQV�IRU�D�%,0�PRGHO�EDVHG�

RQ� UXOH� VHWV� DQG� D� VHPDQWLF� UHDVRQLQJ� HQJLQH�� ,Q� ��UG� LQWHUQDWLRQDO� &,%� :���
FRQIHUHQFH�� SS�� �������� $YDLODEOH� RQOLQH��
KWWSV���ELEOLR�XJHQW�EH�SXEOLFDWLRQ���������ILOH���������

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

*& *RQoDO�&RVWD /D�6DOOH�(QJLQHHULQJ�DQG�

$UFKLWHFWXUH�� 5DPRQ�/OXOO�

8QLYHUVLW\

JFRVWD#VDOOHXUO�HGX
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�N 1/3

�N���,QWURGXFWLRQ

�N�����1DPHV�DQG�V\QRQ\PV

1/3�VWDQGV�IRU�1DWXUDO�/DQJXDJH�3URFHVVLQJ��LW�DLPV�DW�HQDEOLQJ�FRPSXWHUV�WR�XQGHUVWDQG�

DQG�SURFHVV�QDWXUDO�ODQDJXJH�WH[W�DQG�VSHHFK�LQ�D�KXPDQ�OLNH�PDQQHU��&KHUSDV��������,W�

KDV�EHHQ�VXFFHVVIXOO\�XWLOL]HG�LQ�SURFHVVLQJ�LQIRUPDWLRQ�LQ�PDQ\�GRPDLQV�VXFK�DV�PHGLFDO��

EXVLQHVV��DQG�OHJDO�GRPDLQV��,QQRYDWLYH�PHWKRGV�EXLOW�RQ�1/3�ZDV�GHYHORSHG�LQ�UHFHQW�

\HDUV�WR�VXSSRUW�WKH�DXWRPDWHG�H[WUDFWLRQ�DQG�WUDQIRUPDWLRQ�RI�EXLOGLQJ�FRGH�UHTXLUHPHQWV�

IURP�WH[WXDO�GRFXPHQWV�LQWR�FRPSXWDEOH�UXOH�IRUPDWV��=KDQJ�DQG�(O�*RKDU\��������������

�N�����'HVFULSWLRQ

7KH�DXWRPDWHG�FRGH�UHTXLUHPHQW�H[WUDFWLRQ�DQG�WUDQVIRUPDWLRQ�PHWKRGV�EXLOW�RQ�1/3�

WHFKQLTXHV�KDYH�WKH�SRWHQWLDO�WR�EH�LQWHJUDWHG�ZLWK�PDQ\�GLIIHUHQW�W\SHV�RI�FRGH�UHTXLUHPHQW�

UXOHV�UHSUHVHQWDWLRQV��VXFK�DV�5$6(��6:5/��DQG�1�/RJLF��7KH�HIIHFWLYHQHVV�RI�WKH�

PHWKRGV�KDYH�EHHQ�GHPRQVWUDWHG�LQ�WKH�FUHDWLRQ�RI�D�VHPDQWLF�QDWXUDO�ODQJXDJH�SURFHVVLQJ�

�1/3��EDVHG�DXWRPDWHG�FRPSOLDQFH�FKHFNLQJ��61$&&��V\VWHP�WKDW�LQWHJUDWHV�WKH�PHWKRGV�

ZLWK�3URORJ�ORJLF�UHSUHVHQWDWLRQ�RI�FRGH�UHTXLUHPHQW�UXOHV��DV�ZHOO�DV�DXWRPDWHG�,)&�

LQIRUPDWLRQ�SURFHVVLQJ�DOJRULWKPV��=KDQJ�DQG�(O�*RKDU\�����E���

�N���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��

�N�����&RQWURO��RZQHUVKLS��DYDLODELOLW\

7KH�DXWRPDWHG�FRGH�UHTXLUHPHQW�H[WUDFWLRQ�DQG�WUDQVIRUPDWLRQ�PHWKRGV�EXLOW�RQ�1/3�

ZHUH�GHYHORSHG�E\�=KDQJ�DQG�(O�*RKDU\��EXW��KDV�EHHQ�H[WHQVLYHO\�SXEOLVKHG�DQG�

GHPRQVWUDWHG��

�N�����DJH��DQG�VWDELOLW\��

R VXLWDELOLW\�IRU�PXOWLSOH�SXUSRVHV�
&RPSXWHU�DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ
$XWRPDWHG�VHPL�DXWRPDWHG�DQDO\VLV�DQG�FRGH�FRPSDULVRQV

7KH�SXUSRVH�RI�DXWRPDWHG�FRGH�UHTXLUHPHQW�H[WUDFWLRQ�DQG�WUDQVIRUPDWLRQ�PHWKRGV�

LV�VXSSRUWLQJ�DQ�DXWRPDWHG�FRQYHUVLRQ�RI�UHJXODWRU\�UHTXLUHPHQW�UXOHV�IURP�WH[W�WR�DQ\�

FRPSXWDEOH�IRUPDW��

�N���&RPPHUFLDO�EDVH�
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�N�����WH[W�SURFHVVLQJ�WRROV��VLQJXODU��PXOWLSOH�

7KH�WH[W�SURFHVVLQJ�LQ�WKH�PHWKRGV�OHYHUDJHG�D�JURXS�RI�1/3�WRROV�SURYLGHG�LQ�JHQHUDO�

DUFKLWHFWXUH�IRU�WH[W�HQJLQHHULQJ��*$7(���KWWSV���JDWH�DF�XN�!��LQFOXGLQJ�WRNHQL]HU��VHQWHQFH�

VSOLWWHU��JD]HWWHHU�OLVWV��PRUSKRORJLFDO�DQDO\]HU��RQWRORJ\�HGLWRU��DQG�-DYD�$QQRWDWLRQ�

3DWWHUQV�(QJLQH��-$3(��WUDQVGXFHU��)HDWXUHV�DUH�JHQHUDWHG�XVLQJ�WKHVH�WRROV�DQG�WKHQ�XVHG�

E\�PHWD�UXOHV�IRU�H[WUDFWLQJ�VLQJOH�VHPDQWLF�LQIRUPDWLRQ�HOHPHQWV�DQG�UHVROYLQJ�FRQIOLFWV�LQ�

WKH�H[WUDFWLRQ��=KDQJ�DQG�(O�*RKDU\�������

7KH�JHQHUDO�DUFKLWHFWXUH�IRU�WH[W�HQJLQHHULQJ��*$7(��WRROV�DUH�ERWK�FRPPHUFLDOO\�DYDLODEOH�

�N�����DVVHVVPHQW�HQJLQHV��VRIWZDUH�DQG�WRRONLWV�IRU��VLQJXODU��PXOWLSOH�

�� *HQHUDO�DUFKLWHFWXUH�IRU�WH[W�HQJLQHHULQJ��*$7(���KWWSV���JDWH�DF�XN�!

�N�����6FDODELOLW\�DQG�UROH�LQ�FUHDWLQJ�D�PDUNHW�SODFH�IRU�555�DSSOLFDWLRQV

7KH�FRGH�UHTXLUHPHQW�H[WUDFWLRQ�DQG�WUDQVIRUPDWLRQ�PHWKRGV�ZDV�LQWHQGHG�IRU�VXSSRUWLQJ�

DQ�DXWRPDWHG�DQDO\VLV�DQG�SURFHVVLQJ�RI�UHJXODWRU\�UHTXLUHPHQW�LQIRUPDWLRQ�LQWR�DQ\�

FRPSXWDEOH�UXOH�UHSUHVHQWDWLRQ��WKHUHIRUH�LW�KDV�WKH�DELOLW\�WR�EH�LQWHJUDWHG�ZLWK�PRVW�RI�

WKH�UXOH�UHSUHVHQWDWLRQ�DQG�UHDVRQLQJ�PHWKRGV�PHQWLRQHG�LQ�WKLV�UHSRUW��

�N���7HFKQLFDO

R �N�����([SUHVVLYLW\�DQG�JHQHUDOLW\
$Q\� 555� FRQWHQW� FDQ� EH� DXWRPDWLFDOO\� DQDO\]HG�� H[WUDFWHG�� DQG�
WUDQVIRUPHG� LQWR� D� FRPSXWDEOH� IRUPDW�� 7KHUH� LV� QR� QHHG� RI� PDQXDO�
PDUN�XS� EXW� UDWKHU� DQ� DYDLODEOH� GRPDLQ� RQWRORJ\� ZLWK� WKH� FRPPRQ�
FRQFHSWV�HQFRGHG�

R �N�����$FFHSWDELOLW\�DQG�SURYHQDQFH
/LQNDJHV�EDFN�WR��UHTXLUHPHQWV��VRXUFH�DUH�FUHDWHG�E\�WKH�FUHDWLRQ�RI�
DQ�DUELWUDU\�,'�QXPEHU�WR�HDFK�FRPSXWDEOH�UXOH��7KHUH�LV�D�RQH�WR�RQH�
PDSSLQJ� EHWZHHQ� (QJOLVK� UHJXODWRU\� UHTXLUHPHQWV� DQG� FRPSXWDEOH�
UXOHV��7KLV� ,'�FDQ�EH�SDVVHG� WKURXJK� WR�DQ\� UHVXOWLQJ� UHSRUW�RU�XVHU�
LQWHUIDFH�

�N���'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV

&KHUSDV��&����������³1DWXUDO�ODQJXDJH�SURFHVVLQJ��SUDJPDWLFV��DQG�YHUEDO�
EHKDYLRXU�´�$QDO��9HUEDO�%HKDY���������������±����
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=KDQJ��-���DQG�(O�*RKDU\��1�0�����������6HPDQWLF�1/3�EDVHG�LQIRUPDWLRQ�H[WUDFWLRQ�
IURP�FRQVWUXFWLRQ�UHJXODWRU\�GRFXPHQWV�IRU�DXWRPDWHG�FRPSOLDQFH�FKHFNLQJ���-��
&RPSXW��LQ�&LY��(QJ�������������������

=KDQJ��-���DQG�(O�*RKDU\��1�0�����������$XWRPDWHG�LQIRUPDWLRQ�WUDQVIRUPDWLRQ�IRU�
DXWRPDWHG�UHJXODWRU\�FRPSOLDQFH�FKHFNLQJ�LQ�FRQVWUXFWLRQ���-��&RPSXW��LQ�&LY��(QJ���
���63����,:&&(���%��������

=KDQJ��-��DQG�(O�*RKDU\��1�������D����6HPDQWLF�%DVHG�/RJLF�5HSUHVHQWDWLRQ�DQG�
5HDVRQLQJ�IRU�$XWRPDWHG�5HJXODWRU\�&RPSOLDQFH�&KHFNLQJ���-��&RPSXW��&LY��(QJ���
����������$6&(��&3�����������������������������
=KDQJ��-���DQG�(O�*RKDU\��1�0�������E����,QWHJUDWLQJ�VHPDQWLF�1/3�DQG�ORJLF�
UHDVRQLQJ�LQWR�D�XQLILHG�V\VWHP�IRU�IXOO\�DXWRPDWHG�FRGH�FKHFNLQJ���$XWRPDWLRQ�LQ�
&RQVWUXFWLRQ��DFFHSWHG�
=KRX��1����������³%�3URORJ�XVHU¶V�PDQXDO��YHUVLRQ�������3URORJ��DJHQW��DQG�FRQVWUDLQW�
SURJUDPPLQJ�´� KWWS���ZZZ�SLFDW�ODQJ�RUJ�ESURORJ�GRZQORDG�PDQXDO�SGI� �6HSW������
������

$SSOLFDWLRQV�

=KDQJ��-���DQG�(O�*RKDU\��1�0�����������$XWRPDWHG�H[WUDFWLRQ�RI�LQIRUPDWLRQ�IURP�
EXLOGLQJ�LQIRUPDWLRQ�PRGHOV�LQWR�D�VHPDQWLF�ORJLF�EDVHG�UHSUHVHQWDWLRQ���3URF��������
$6&(�,QWO��:RUNVKRS�RQ�&RPSXW��LQ�&LY��(QJ���$6&(��5HVWRQ��9$����������
=(B%,0B)2/B&RQYHUWHU�]LS

$�MDYD�EDVHG�WRRO�WR�FRQYHUW�,)&�ILOHV�WR�3URORJ�IDFWV�WKDW�FDQ�EH�XVHG�WRJHWKHU�ZLWK�

3URORJ�UHSUHVHQWHG�FRGH�UHTXLUHPHQW�UXOHV�

�N���%DFNJURXQG�UHIHUHQFHV�DQG�SXEOLFDWLRQV��DXWKRUV�DQG�FRQWDFWV�IRU�IXUWKHU�

GLVFXVVLRQV�

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

-= -LDQVRQJ�

=KDQJ

$VVLVWDQW�3URIHVVRU�DW�

:HVWHUQ�0LFKLJDQ�

8QLYHUVLW\

MLDQVRQJ�]KDQJ#ZPLFK�HGX



3DJH�QR� $XWKRU
��� E6, 5HJXODWRU\�5RRP

�O 3URORJ�

�O���,QWURGXFWLRQ

�O�����1DPHV�DQG�V\QRQ\PV

3URORJ�LV�WKH�FODVVLF�SODWIRUP�LPSOHPHQWLQJ�WKH�ORJLF�SURJUDPPLQJ�SDUDGLJP��/RJLF�

SURJUDPPLQJ�LV�GLIIHUHQW�IURP�RWKHU�SURJUDPPLQJ�SDUDGLJPV�LQ�WKDW�ORJLF�SURJUDPV�RQO\�

QHHG�WR�GHILQH�D�SUREOHP�DQG�WKH�VROYLQJ�SURFHVV�LV�DXWRPDWHG��WKDQNV�WR�WKH�EXLOW�LQ�

UHDVRQLQJ�PHFKDQLVP�VXSSRUWHG�E\�VHDUFK�VWUDWHJLHV�DQG�EDFNWUDFNLQJ��3URORJ�ZDV�XWLOL]HG�

WR�UHSUHVHQW�FRGH�UHTXLUHPHQW�UXOHV�DQG�GHVLJQ�IDFWV�WR�VXSSRUW�DXWRPDWHG�FRGH�FRPSOLDQFH�

FKHFNLQJ��=KDQJ�DQG�(O�*RKDU\�����D��

�O�����'HVFULSWLRQ

7KH�HIIHFWLYHQHVV�RI�WKH�LQIRUPDWLRQ�UHSUHVHQWDWLRQ�DQG�FRPSOLDQFH�UHDVRQLQJ�PHWKRG�XVLQJ�

3URORJ�KDYH�EHHQ�GHPRQVWUDWHG�LQ�FKHFNLQJ�WKH�TXDQWLWDWLYH�UXOHV�LQ�&KDSWHU����RI�

,QWHUQDWLRQDO�%XLOGLQJ�&RGH������DQG�D�EXLOGLQJ�WHVW�FDVH��=KDQJ�DQG�(O�*RKDU\�����D���LW�

ZDV�IXUWKHU�LQWHJUDWHG�LQWR�D�VHPDQWLF�QDWXUDO�ODQJXDJH�SURFHVVLQJ��1/3��EDVHG�DXWRPDWHG�

FRPSOLDQFH�FKHFNLQJ��61$&&��V\VWHP�WKDW�LQWHJUDWHV�WKH�1/3�PHWKRGV�ZLWK�3URORJ�ORJLF�

UHSUHVHQWDWLRQ�RI�FRGH�UHTXLUHPHQW�UXOHV��DV�ZHOO�DV�DXWRPDWHG�,)&�LQIRUPDWLRQ�SURFHVVLQJ�

DOJRULWKPV��=KDQJ�DQG�(O�*RKDU\�����E���

�O���6WUDWHJLF�DVVHVVPHQW�RI�IRUPDW��

�O�����&RQWURO��RZQHUVKLS��DYDLODELOLW\

7KH�UHSUHVHQWDWLRQ�DQG�UHDVRQLQJ�PHWKRGV�EXLOW�RQ�3URORJ�ZHUH�GHYHORSHG�E\�=KDQJ�

DQG�(O�*RKDU\��EXW�KDV�EHHQ�H[WHQVLYHO\�SXEOLVKHG�DQG�GHPRQVWUDWHG��

�������DJH��DQG�VWDELOLW\��

R VXLWDELOLW\�IRU�PXOWLSOH�SXUSRVHV�
&RPSXWHU�DVVLVWHG�DQG�$XWRPDWHG�FRGH�FRPSOLDQFH�FKHFNLQJ
2WKHU�DXWRPDWHG�UHDVRQLQJ

7KH�SXUSRVH�RI�WKH�UHSUHVHQWDWLRQ�DQG�UHDVRQLQJ�PHWKRGV�XVLQJ�3URORJ�LV�VXSSRUWLQJ�

WKH�DXWRPDWHG�UHDVRQLQJ�ZLWK�FRGH�UHTXLUHPHQW�UXOHV��DV�ZHOO�DV�SURYLGLQJ�D�PRUH�KXPDQ�

UHDGDEOH�GDWD�WKDW�FDQ�EH�FKHFNHG�PRUH�HDVLO\��FRPSDULQJ�WR�OHVV�KXPDQ�UHDGDEOH�GDWD��

ZKHQ�QHFHVVDU\��



3DJH�QR� $XWKRU
��� E6, 5HJXODWRU\�5RRP

�O���&RPPHUFLDO�EDVH�

�O�����3URORJ�WRROV��VLQJXODU��PXOWLSOH�

7KH�3URORJ�ORJLF�UHSUHVHQWDWLRQ�ZDV�LPSOHPHQWHG�LQ�%�3URORJ��=KRX��������7KHUH�DUH�PDQ\�

RWKHU�3URORJ�V\VWHPV�FRPPHUFLDOO\�DYDLODEOH�

�O�����DVVHVVPHQW�HQJLQHV��VRIWZDUH�DQG�WRRONLWV�IRU��VLQJXODU��PXOWLSOH�

�� %�3URORJ��=KRX������

�O�����6FDODELOLW\�DQG�UROH�LQ�FUHDWLQJ�D�PDUNHW�SODFH�IRU�555�DSSOLFDWLRQV

7KH�3URORJ�EDVHG�ORJLF�UHSUHVHQWDWLRQ�DQG�UHDVRQLQJ�PHWKRGV�IRU�FRGH�UHTXLUHPHQW�UXOHV�

DUH�HIILFLHQW�WKDQNV�WR�WKH�ZHOO�PDWXUHG�DQG�RSWLPL]HG�UHDVRQLQJ�PHFKDQLVP�LQ�3URORJ�

V\VWHPV��

�O���7HFKQLFDO

R �O�����([SUHVVLYLW\�DQG�JHQHUDOLW\
3URORJ�LV�EXLOW�XSRQ�ILUVW�RUGHU�ORJLF�ZKLFK�LV�YHU\�H[SUHVVLYH��,W�FDQ�EH�
XVHG� WR� UHSUHVHQW� DOPRVW� DOO� FRGH� FKHFNLQJ� LQIRUPDWLRQ� LI� FDUHIXOO\�
GHVLJQHG��

R �O�����$FFHSWDELOLW\�DQG�SURYHQDQFH
7KH� XVH� RI� RULJLQDO� QDPHV� IRU� SUHGLFDWHV� DQG� DUJXPHQWV� LQ� WKH�
UHSUHVHQWDWLRQ�PDNHV� WKH�GDWD�HDVLO\�KXPDQ�UHDGDEOH�� WKHUHIRUH�FDQ�
EH�PDQXDOO\�FKHFNHG�ZKHQ�QHFHVVDU\�

�O���'HILQLWLYH�UHIHUHQFHV�DQG�FRQWDFWV

&KHUSDV��&����������³1DWXUDO�ODQJXDJH�SURFHVVLQJ��SUDJPDWLFV��DQG�YHUEDO�
EHKDYLRXU�´�$QDO��9HUEDO�%HKDY���������������±����

=KDQJ��-���DQG�(O�*RKDU\��1�0�����������6HPDQWLF�1/3�EDVHG�LQIRUPDWLRQ�H[WUDFWLRQ�
IURP�FRQVWUXFWLRQ�UHJXODWRU\�GRFXPHQWV�IRU�DXWRPDWHG�FRPSOLDQFH�FKHFNLQJ���-��
&RPSXW��LQ�&LY��(QJ�������������������

=KDQJ��-���DQG�(O�*RKDU\��1�0�����������$XWRPDWHG�LQIRUPDWLRQ�WUDQVIRUPDWLRQ�IRU�
DXWRPDWHG�UHJXODWRU\�FRPSOLDQFH�FKHFNLQJ�LQ�FRQVWUXFWLRQ���-��&RPSXW��LQ�&LY��(QJ���
���63����,:&&(���%��������
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=KDQJ��-��DQG�(O�*RKDU\��1�������D����6HPDQWLF�%DVHG�/RJLF�5HSUHVHQWDWLRQ�DQG�
5HDVRQLQJ�IRU�$XWRPDWHG�5HJXODWRU\�&RPSOLDQFH�&KHFNLQJ���-��&RPSXW��&LY��(QJ���
���������$6&(�&3�����������������������������
=KDQJ� -���DQG�(O�*RKDU\��1�0�������E����,QWHJUDWLQJ�VHPDQWLF�1/3�DQG�ORJLF�
UHDVRQLQJ�LQWR�D�XQLILHG�V\VWHP�IRU�IXOO\�DXWRPDWHG�FRGH�FKHFNLQJ���$XWRPDWLRQ�LQ�
&RQVWUXFWLRQ��DFFHSWHG�
=KRX��1����������³%�3URORJ�XVHU¶V�PDQXDO��YHUVLRQ�������3URORJ��DJHQW��DQG�FRQVWUDLQW�
SURJUDPPLQJ�´� KWWS���ZZZ�SLFDW�ODQJ�RUJ�ESURORJ�GRZQORDG�PDQXDO�SGI� �6HSW������
������

$SSOLFDWLRQV�

=KDQJ��-���DQG�(O�*RKDU\��1�0�����������$XWRPDWHG�H[WUDFWLRQ�RI�LQIRUPDWLRQ�IURP�
EXLOGLQJ�LQIRUPDWLRQ�PRGHOV�LQWR�D�VHPDQWLF�ORJLF�EDVHG�UHSUHVHQWDWLRQ���3URF�������
$6&(�,QWO��:RUNVKRS�RQ�&RPSXW��LQ�&LY��(QJ���$6&(��5HVWRQ��9$����������
=(B%,0B)2/B&RQYHUWHU�]LS

$�MDYD�EDVHG�WRRO�WR�FRQYHUW�,)&�ILOHV�WR�3URORJ�IDFWV�WKDW FDQ�EH�XVHG�WRJHWKHU�ZLWK�

3URORJ�UHSUHVHQWHG�FRGH�UHTXLUHPHQW�UXOHV�

�O���%DFNJURXQG�UHIHUHQFHV�DQG�SXEOLFDWLRQV��DXWKRUV�DQG�FRQWDFWV�IRU�IXUWKHU�GLVFXVVLRQV�

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

-= -LDQVRQJ�

=KDQJ

$VVLVWDQW�3URIHVVRU�DW�

:HVWHUQ�0LFKLJDQ�

8QLYHUVLW\

MLDQVRQJ�]KDQJ#ZPLFK�HGX
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�P &RPPHUFLDO�UXOH�HQJLQHV���%XVLQHVV�5XOH�0DQDJHPHQW�
6\VWHPV

��,QWURGXFWLRQ

6ROXWLRQ�IRU�UXOH�EDVHG�FKHFNLQJ�LV�ZHOO�HVWDEOLVKHG�LQ�LQGXVWULHV�OLNH�ILQDQFH��DXWRPRELOH��

DHUR� RLO�	�JDV�DQG�RWKHUV�LQGXVWULHV��7KLV�W\SH�RI�VROXWLRQ�LV�DOVR�LPSOHPHQWHG�LQ�SXEOLF�

VHUYLFHV�OLNH�WD[�DQG�KHDOWK�VHUYLFHV��H[DPSOHV�IURP�1RUZD\��

7KLV�GRFXPHQW�JLYH�D�VKRUW�RYHUYLHZ�RI�FRPPHUFLDO�VRIWZDUH�DQG�WKHLU�VWDQGDUG�YHUVLRQ��

7KHUH�LV�FXVWRPLVDWLRQ�RI�VRIWZDUH�WR�FOLHQWV�QHHG��DQG�HFRQRP\��

&RPPHUFLDO�UXOH�HQJLQHV�DUH�RIWHQ�EDQGHG�XQGHU�D�ZLGH�YDULDWLRQ�RI�ODEHOV��ZKHUH�%XVLQHVV�

5XOH�0DQDJHPHQW�6\VWHP��%506��LV�JHQHUDO�GHVFULSWLRQ��

2WKHU�IRUPDWV�SUHVHQWHG�LQ�555�FDQ�LQWHUDFW�ZLWK�FRPPHUFLDO�VROXWLRQV�LQ�GLIIHUHQW�ZD\V��1R�

FRPPHUFLDO�VROXWLRQV�FRYHU�WKH�HQWLUH�SURFHVV�IURP�LQWHUSUHWLQJ�FRGH�WR�SUHVHQWDWLRQ�RI�

UHVXOWV���&RPPHUFLDO�VROXWLRQV�LV�QRW�DQ�DOWHUQDWLYH��EXW�D�VXSSOHPHQW�IRU�IRUPDWV�SUHVHQWHG�

LQ�WKLV�SURMHFW����

%OD]H�$GYLVRU�%506�

KWWS���ZZZ�ILFR�FRP�HQ�SURGXFWV�ILFR�EOD]H�DGYLVRU�GHFLVLRQ�UXOHV�PDQDJHPHQW�V\VWHP

60$576�'HFLVLRQ�0DQDJHU���3(1&,/�'HFLVLRQ�0RGHOOHU

KWWS���ZZZ�VSDUNOLQJORJLF�FRP

$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

(+ (LOLI�+MHOVHWK 2VOR�DQG�$NHUVKXV�

8QLYHUVLW\�&ROOHJH�RI�

$SSOLHG�6FLHQFHV

(LOLI�+MHOVHWK#KLRD�QR
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$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

(+ (LOLI�+MHOVHWK 2VOR�DQG�$NHUVKXV�

8QLYHUVLW\�&ROOHJH�RI�

$SSOLHG�6FLHQFHV

(LOLI�+MHOVHWK#KLRD�QR

-' -RKDQQHV�

'LP\DGL

8QLYHUVLW\�RI�$XFNODQG M�GLP\DGL#DXFNODQG�DF�Q]

11 1LFKRODV�

1LVEHW

EXLOGLQJ60$57�8.,�DQG�

$(&��DQG�/HHGV�%HFNHWW�

8QLYHUVLW\

QQ#DHF��FRP

1+ 'U�1LFKRODV�

+XPHV

,Q)RUP�$UFKLWHFWXUH�/WG� QLFN#,Q)RUP$UFK�FR�XN



3DJH�QR� $XWKRU
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� ([HFXWLYH�VXPPDU\�DQG�FRQFOXVLRQV

$XWRPDWLRQ�RI�5HJXODWLRQ��5HTXLUHPHQWV�DQG�5HFRPPHQGDWLRQV �555�

7KLV�FKDSWHU�FRQWDLQV�ERWK�DQ�H[HFXWLYH�VXPPDU\�DQG�WKH�FRQFOXVLRQV�UHDFKHG�IROORZLQJ�WKH�

SUHSDUDWLRQ�RI�WKH�PDLQ�VHFWLRQV�RI�WKH�UHSRUW��6HFWLRQ�����JLYHV�DQ�RYHUYLHZ�RI�WKH�FXUUHQW�

ODQGVFDSH�DQG�6HFWLRQ���� PDNHV�VSHFLILF�UHFRPPHQGDWLRQV�

����%DFNJURXQG

7KH�%XLOGLQJ60$57�5HJXODWRU\�5RRP�LV�WKH�RSHQ�IRUXP�IRU�GLVFXVVLRQV�VHW�XS�E\�

%XLOGLQJ60$57�,QWHUQDWLRQDO��,W�KRVWV�WZR�VHULHV�RI�PHHWLQJV�D�\HDU��DQG�QXPHURXV�

WHOHFRQIHUHQFHV�LQ�EHWZHHQ��7KH�5RRP�HVWDEOLVKHG�WKH�:RUNLQJ�*URXS�RQ�,QWHURSHUDELOLW\�LQ�

0DUFK�������WR�ORRN�DW�LQWHURSHUDELOLW\�IRU�5HJXODWLRQV��5HTXLUHPHQWV�DQG�

5HFRPPHQGDWLRQV��555���7KLV�UHSRUW�LV�WKH�RXWFRPH�RI WKH�VHULHV�RI�GLVFXVVLRQV�DQG�

WHOHFRQIHUHQFHV�KHOG�EHWZHHQ�-XQH������DQG�0DUFK��������

0DQ\�LQGLYLGXDOV�KDYH�FRQWULEXWHG�WKHLU�NQRZOHGJH��WLPH�DQG�JRRGZLOO�LQ�WKH�555�

LQWHURSHUDELOLW\�JURXS�ZKLFK�KDV�EHHQ�PHHWLQJ�WZLFH�ZHHNO\�IRU�DOPRVW�WZHOYH�PRQWKV��7KH

FRQWULEXWLRQV�KDYH�LQFOXGHG�WKH�SUHSDUDWLRQ�RI�WKH�WHVW�PRGHOV��WKHLU�WUDQVODWLRQ�LQWR�D�YDULHW\�

RI�IRUPDWV��GHWDLOHG�LPSOHPHQWDWLRQ�RI�WKH�WHVW�FDVH�UXOHV�DQG�WKH�SUHSDUDWLRQ�RI�

SUHVHQWDWLRQV�DQG�FRQWULEXWLRQV�WR�WKH�RQOLQH�ZHE�FRQIHUHQFHV�

����6FRSH

7KH�LQWHQWLRQ�RI�WKH�LQYHVWLJDWLRQ�KDV�EHHQ�WR�LGHQWLI\�WKH�SUHUHTXLVLWHV�IRU�D�WKULYLQJ�

FRPPHUFLDO�DQG�WHFKQLFDO�PDUNHW��PDNLQJ�555�FKHFNLQJ�VFDODEOH�DQG�WUXVWDEOH��7KH�VFRSH�

RI�WKH�LQTXLU\�VSDQQHG�IURP�555�DV�D�UHVHDUFK�WRSLF��WKURXJK�WR�WKH�GLVFRYHU\�RI�ZKDW�WKH�

FXUUHQW�EHVW�FDSDELOLW\�DQG�SUDFWLFDOLW\�PD\�EH��&KDSWHUV�RI�WKH�UHSRUW�FRYHU�WKH�EXVLQHVV�

FDVH�IRU�555�LQWHURSHUDELOLW\��DQG�WKH�UHVRXUFHV�QHHGHG�WR�EDFN�XS�D�555�PDUNHW��ZKHUH�

WKH�DSSOLFDWLRQV�DUH�JHQHULF�DQG�LQWHUQDWLRQDO�EXW�FRQILJXUHG�E\�QDWLRQDO�DQG�UHJLRQDO�DQG�

SURMHFW�VSHFLILF�555�UHVRXUFHV����



3DJH�QR� $XWKRU
��� E6, 5HJXODWRU\�5RRP

7KH�VHSDUDWH�VHFWLRQV�RI�FKDSWHU���GRFXPHQW�WKH�YDULRXV�µFDQGLGDWHV¶�FRQVLGHUHG��(DFK�

µFDQGLGDWH¶�PD\�EH�YDULRXVO\�FRPSULVHG�RI�

DQ�DSSURDFK�WR�HQFRGLQJ��
D�IRUPDW�RU�UHSUHVHQWDWLRQ��
RQH�RU�PRUH�LQWHUSUHWDWLYH�HQJLQHV

:H�ZHUH�DEOH�WR�JR�LQWR�VRPH�GHSWK�RI�WKH�WHFKQLFDO�FDSDELOLWLHV�DQG�WR�FKDOOHQJH�VRPH�RI�

WKH�FDQGLGDWH�IRUPDWV�ZLWK�D�UHDOLVWLF�H[DPSOH��

6RPH�TXHVWLRQV��VXFK�DV�SHUIRUPDQFH�RI�LQGLYLGXDO�UXOH�HQJLQHV��FRXOG�QRW�EH�IDLUO\�

LQYHVWLJDWHG��6LQFH�WKH�PDQXDO�DOWHUQDWLYHV�WR�555�W\SLFDOO\�WDNH�GD\V�DQG�ZHHNV��WKLV�ZDV�

QRW�WDNHQ�DV�VLJQLILFDQW�IDFWRU���

:H�DGGUHVVHG�WKH�RSWLRQ�RI�SURFHGXUDO�FRGLQJ��WKH�PDQXDO�DXWKRULQJ�RI�FRQYHQWLRQDO�FRGH��

DV�DQ�DOWHUQDWLYH�WR�UXOH�LQWHURSHUDELOLW\��WKRXJK�ZH GLG�QRW�H[DPLQH�VSHFLILF�KDUG�FRGHG�

VROXWLRQV�VXFK�DV�6ROLEUL�RU�H3ODQ&KHFN��:H�DOVR�H[DPLQHG�FRQILJXUDEOH�FRPPHUFLDO�

VROXWLRQV�VXFK�DV�XVHG�LQ�VRPH�DVSHFWV�RI�WKH�ILQDQFLDO�VHFWRU��ZKLFK�XOWLPDWHO\�FDPH�GRZQ�

WR�UHSUHVHQWLQJ�555�LQWHURSHUDELOLW\�DV�VLPSOH WDEOHV��&KDSWHU���KDV�VHFWLRQV�RQ�µSURFHGXUDO�

FRGLQJ¶�DQG�RQ�µVLPSOH�WDEOHV¶�ZKLFK�GLVFXVV�WKH�ULVNV�DVVRFLDWHG�ZLWK�WKHVH�DSSURDFKHV���

����&RPPHQWDU\

������:RUNLQJ�PHWKRG

7KH�LQYHVWLJDWLRQ�VWDUWHG�ZLWK�DQ�RSHQ�DJHQGD��VHHNLQJ�QRPLQDWLRQ�RI�WRROV�DQG�IRUPDWV�WKDW�

VHHPHG�UHOHYDQW��H[SHUWV�ZHUH�VRXJKW�RXW�DQG�LQYLWHG�WR�FRQWULEXWH��,QLWLDO�GRFXPHQWV�ZHUH�

SUHSDUHG�LQFOXGLQJ�FKDSWHUV�������DQG���RI�WKH�UHSRUW��&KDSWHU���HYROYHG�WR�GRFXPHQW�WKH�

FRPPRQ�FULWHULD��DQG�WKH�FKRLFH�RI�DQ�H[DPSOH�UHJXODWLRQ�DQG�WKH�WZR�WHVW�EXLOGLQJV���

$�VKDUHG�ZRUNLQJ�HQYLURQPHQW�DOORZHG�DOO�SDUWLFLSDQWV�WR�UHDG�DQG�XSGDWH�WKH�UHSRUW�

VHFWLRQV��(DFK�FKDSWHU�DQG�FDQGLGDWH�VHFWLRQ�ZDV�DOVR�JLYHQ�D�VXE�GLUHFWRU\�IRU�H[DPSOHV�

DQG�VXSSRUWLQJ�PDWHULDO��

:HE�FRQIHUHQFHV�ZHUH�KHOG�WZLFH�ZHHNO\�WR�HQJDJH�ERWK�KHPLVSKHUHV��DQG�RYHU����

FRQWULEXWRUV�DWWHQGHG�DW�YDULRXV�VWDJHV�

������&DSDELOLW\
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7RZDUGV�WKH�HQG�RI�WKH�SURMHFW��HDFK�FDQGLGDWH�ZDV�DVVHVVHG�V\VWHPDWLFDOO\�RQ����FULWHULD��

(DFK�FULWHULRQ�ZDV�DQVZHUHG�RQ�D�ILYH�SRLQW�VFDOH��7KH�LQWHQWLRQ�ZDV�SULPDULO\�WR�YDOLGDWH�WKH�

FULWHULD�DQG�FKHFN�WKH�JURXSV�XQGHUVWDQGLQJ�RI�WKH�PDWHULDO��1R�DWWHPSW�ZDV�PDGH�WR�FUHDWH�

DQ\�RYHUDOO�ZHLJKWLQJ�RI�WKH�FULWHULD�RU�VFRULQJ�RI�WKH�DQVZHUV�RU�UDQNLQJ�RI�WKH�FDQGLGDWHV��

+RZHYHU��UHYLHZLQJ�WKHVH�FULWHULD�DQG�WDEOHV��WKHUH�ZHUH�ILYH�WKDW�SURYHG�SDUWLFXODUO\�

SUREOHPDWLF�

7HFKQLFDO�LVVXHV��

�� :KLOVW�WKHUH�DUH�VRPH�LQWHURSHUDELOLW\�FRQYHUVLRQ�URXWHV�EHWZHHQ�FDQGLGDWHV��WKH�
H[WHUQDO�UHSUHVHQWDWLRQ�RI�UXOHV�KDV�JHQHUDWHG�D�ZLGH�YDULHW\�RI�ODQJXDJHV�DQG�
UHSUHVHQWDWLRQV� PDQ\�ZLWK�YHU\�VXEWOH�XVH�RI�VWUXFWXUH�DQG�SXQFWXDWLRQ��,Q�WKH�WLPH�
DYDLOEDOH��LW�ZDV�RQO\�SRVVLEOH�LQ�D�IHZ�FDVHV�WR�VKRZ�WKDW�FRQYHUVLRQV�VKRXOG�EH�
SRVVLEOH��7KH�UHPDLQLQJ�XQFHUWDLQW\�VKRXOG�EH�UHGXFHG�E\�PRUH�V\VWHPDWLF�UHVHDUFK�
DQG�GHYHORSPHQW��

�� 1RW�DOO�FDQGLGDWH�WRROV�WROHUDWH�¶XQNQRZQV¶��WHFKQLFDOO\�FDOOHG�WKH�¶RSHQ�ZRUOG¶�
DVVXPSWLRQ��,Q�PRVW�UHDOLVWLF�VFHQDULRXV��555�UXOHV�ZLOO�EH�XVHG�LQ�DQ�HQYLURQPHQW�
ZHUH�WKH�VFRSH�RI�UHOHYDQW�GDWD�LV�G\QDPLF��GHSHQGLQJ�RQ�RWKHU�GDWD��DQG�VRPH�
DVSHFWV�RI�WKH�UHOHYDQW�GDWD�PD\�VWD\�LUUHOHYDQW�RU�XQNQRZQ��5XOHV�V\VWHPV�WKDW�
UHTXLUH�WRWDO�NQRZOHGJH�DW�WKH�RXWVHW��¶FORVHG¶�ZRUOG¶��DUH�XQOLNHO\�WR�VXSSRUW�UHDOLVWLF�
FRPPHUFLDO�LPSOHPHQWDWLRQV����

�� 6RPH�DFDGHPLF�DQG�WHFKQLFDO�LPSOHPHQWDWLRQV�KDG�WDNHQ�UHJXODWLRQV�DV�D�VHTXHQFH�
RI�GLUHFW�UHTXLUHPHQWV��HDFK�RI�ZKLFK�ZDV�WR�EH�PHW��,Q�VXFK�FDVHV�HDFK�UHTXLUHPHQW�
LV�WKHUHIRUH�LPSOLFLWO\�OLQNHG�E\�¶DQG¶��RU�LQGLYLGXDO�UHTXLUHPHQWV�DUH�WHVWHG�VHSDUDWHO\���
(DUOLHU�ZRUN��VXFK�DV�WKH�6LQJDSRUH�H3ODQ&KHFN�DQG�WKH�86�,&&�6PDUW&RGHV KDG�
VKRZQ�WKDW�DFWXDO�FRGHV�ZLOO�FRQWDLQ�FRPSOH[�ORJLFDO�RSHUDWRUV��ZLWK�¶DQG¶�EHLQJ�XVHG�
DORQJVLGH�¶RU¶�IRU�DOWHUQDWLYH�PHWKRGV�RI�VDWLVIDFWLRQ��DQG�¶QRW�DQG¶�DQG�¶QRW�RU¶�DULVLQJ�
ZKHUH�GLIIHULQJ�DSSOLFDELOLWLHV�DQG�VHOHFWLRQV�DUH�LQYROYHG��&DQGLGDWHV�PD\�QHHG�WR�
VKRZ�WKDW�WKH\�FDQ�UHSUHVHQW�WKHVH�RSHUDWLRQV�ZLWKRXW�UHFRXUVH�WR�GXSOLFDWLRQ�RU�
UHSHWLWLRQ��

�� $PRQJVW�WKH�FDQGLGDWH�IRUPDWV�DQG�WRROV��WKHUH�ZDV�YHU\�OLWWOH�FDSDELOLW\�WR�UHSUHVHQW�
RU�WUDFN�XQFHUWDLQW\��5HFRPRQGHQGDWLRQV��VXFK�DV�IRXQG�LQ�JXLGDQFH�DQG�DGYLVRU\�
PDWHULDO��DQG�WR�D�OHVVHU�H[WHQW�UHTXLUHPHQWV�DUH�UDUHO\�DV�DEVROXWH�DV�UHJXODWLRQV��
7KH�XQFHUWDLQW\�PD\�DULVH�IURP�LQFRPSOHWH�RU�DSSUR[LPDWH�LQIRUPDWLRQ�LQ�WKH�SURMHFW�
SURSRVDOV��RU�LQ�WKH�H[SUHVVLRQ�RI�XQFHUWDLQ�NQRZOHGJH��6FKHPHV�OLNH�%5(($0�DQG�
6(48(/�IHHG�D�SRLQW�VFKHPH��ZKLFK�LQWURGXFHV�D�UDWLQJ�DQG�UDQNLQJ�VFKHPH��DQG�
WKH�UHJ%,0�SURMHFW�KDV�VKRZQ�KRZ�WKHVH�FDQ�EH�LQFRUSRUDWHG��0RUH�ZRUN��PD\�EH�
QHHGHG�WR�H[WHQG�RU�H[SDQG�WKH�LQWHUSUHWDWLRQ�RI�XQFHUWDLQW\�
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�� 6RPH�FKHFNV�GHSHQG�RQ�FRPSOH[�JHRPHWULF�FDOFXODWLRQV��)RU�H[DPSOH�WKH�WHVW�
UHJXODWLRQ�IRFXVVHG�RQ�HVFDSH�GLVWDQFHV�ZLWKLQ�D�IDFWRU\�FRPSOH[��5DWKHU�WKDQ�RQO\�
DGPLW�FDQGLGDWHV�WKDW�KDG�VXFK�JHRHPWULF�FDSDELOLW\�EXLOW�LQ��DQ�DVVXPSWLRQ�ZDV�
PDGH�WKDW�WKH�UHVXOWV�RI�VXFK�DQDO\VLV�ZRXOG�EH�IRXQG�ZLWKLQ�D�SURSRVDO�PRGHO��ZKLFK�
PLJKW�EH�FKDOOHQJHG��VR�WKDW�WKH�GHWDLOHG�FDOFXODWLRQV�ZRXOG�EH�WUHDWHG�DV�VHFRQGDU\��
VXSSRUWLQJ�HYLGHQFH��7KLV�LV�VLPLODU�WR�KRZ�RWKHU�FRQVLGHUDWLRQV��VXFK�DV�WKH�
SRVVHVVLRQ�RI�DQ�H[HPSWLRQ�FHUWLILFDWH��ZRXOG�EH�KDQGOHG��7KLV�VXSSRUWV�WKH�YLHZ�
WKDW�555�FRPSOLDQFH�LV�D�ILUVW�DQG�IRUPRVW�D�PDQDJHPHQW�SURFHVV��

������/D\HULQJ

$V�WKH�FDQGLGDWHV�ZHUH�GLVFXVVHG�LW�EHFDPH�FOHDU�WKDW�ERWK�%,0�DQG�555�LQWHURSHUDELOLW\�

FDQ�EH�EHVW�VHHQ�DV�D�OD\HUHG�RU�VDQGZLFK�SUREOHP��7KHVH�OD\HUV�PHGLDWH�WKH�RULJLQDO�555�

GRFXPHQW��ZLWK��DW�WKH�FHQWUH��DQ�HQJLQH�FDSDEOH�RI�FRQVXPLQJ�D�555�UHSUHVHQWDWLRQ�DQG�D�

%,0�UHSUHVHQWDWLRQ��ZKLFK�LV�GHULYHG�IURP�WKH�RULJLQDO�%,0�PRGHO��

555�&DQGLGDWHV�FDQ�EH�OD\HUHG�LQWR

,QVSHFWLRQ��0DUN�XS�DQG�1/3
$XWKRUHG�ODQJXDJHV
([HFXWDEOH�ODQJXDJHV�DQG�HQJLQHV

1RWH��1/3�LV�LQFOXGHG�EHFDXVH�RI�LWV�WRROV WR�PDUN�XS�XS�WKH�JUDPPDWLFDO�UROH�RI�ZRUGV�DQG�

UHODWH�WKHP�WR�H[WHUQDO�GLFWLRQDULHV��1/3�KDV�EHHQ�OHVV HIIHFWLYH�LQ�GHGXFLQJ�WKH�PHDQLQJ�RI�

555�PDWHULDO��

)HZ�FDQGLGDWHV�VSDQQHG�DOO�WKH�OD\HUV�

6LPLODUO\��DFFHVV�WR�%,0�LQIRUPDWLRQ�FDQ�EH�OD\HUHG�

%,0�DXWKRULQJ�WRROV
([SRUW�IRUPDWV
,QIRUPDWLRQ�UHSUHVHQWDWLRQV�
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)LJXUH�����555�DQG�%,0�OD\HUV�PHHW�IRU�FRPSOLDQFH�DSSOLFDWLRQV
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����5HFRPPHQGDWLRQV

7KH�UHFRPPHQGDWLRQV�KHUH�UHIOHFW�WKH�OHVVRQV�OHDUQHG�LQ�SUHSDULQJ�WKH�PDLQ�UHSRUW�DQG�

SDUWLFXODUO\�WKH�GHYHORSPHQW�RI�FKDSWHU���RQ�WKH�FDQGLGDWHV��7KH\�DUH�DGGUHVVHG�WR�WKH�

%XLOGLQJ60$57�FRPPXQLW\��WKH�EURDGHU�IDFLOLWLHV�VHUYLFHV�VHFWRU��DQG�JRYHUQPHQW��FOLHQWV��

LQVXUHUV�DQG�RWKHU�DXWKRUV�RI�555�PDWHULDO��

,Q�VXPPDU\��WR�FUHDWH�DQ�HQYLURQPHQW�WR�VXSSRUW�LQWHURSHUDEOH�555�FRPSOLDQFH�UHTXLUHV�

WZR�NH\�DFWLYLWLHV�

1R�VLQJOH�FDQGLGDWH�VSDQQHG�DOO�WKUHH�OD\HUV�FRPSOHWHO\��QRU�PHW�DOO�WKH�WHFKQLFDO�

H[SHFWDWLRQV�

$� 7KH� FDQGLGDWH� UHVRXUFHV� QHHG� WR� EH� H[WHQGHG�� DQG�
UHVHDUFKHUV�DUH� LQYLWHG� WR� DGGUHVV� WKH� WHFKQLFDO� LVVXHV�����
DERYH��

7KH�UHSRUW�IRXQG�WKDW�EH\RQG�WKH�PDUN�XS�OD\HU��LW�ZDV�QRW�SRVVLEOH�WR�LGHQWLI\�RU�UDQN�WKH�

FDQGLGDWHV��DOWKRXJK�VHYHUDO�VKRZHG�FRQVLGHUDEOH�FDSDELOLWLHV�LQ�UHSUHVHQWLQJ�WKH�WHVW�

H[DPSOH�DQG�VHYHUDO�KDG�EHHQ�XVHG�VXFFHVVIXOO\�LQ�DFDGHPLF�DQG�SLORW�LPSOHPHQWDWLRQV���

%� 7KH�0DUN�XS�OD\HU�RIIHUV�WKH�EHVW�RSSRUWXQLW\�IRU�FRPPRQ�
VWDQGDUGV�WKDW�ZLOO�FUHDWH�FUHGLELOLW\�DQG�VFDODEOLLW\�IRU�D�IXOO�
PDUNHW�IRU�VROXWLRQV��$WWHQWLRQ�VKRXG�IRFXV�RQ�WKH�
QHFHVVDU\�HQDEOHUV�ZKLFK�DUH�LQ�WKH�KDQGV�RI�WKH�VWDQGDUGV�
FRPPXQLW\�DQG�555�DXWKRUV�
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��� $FWLRQV

7KH�IROORZLQJ�$FWLRQV�DUH�UHTXLUHG�WR�LPSOHPHQW�WKH�UHFRPPHQGDWLRQV��

������$IIHFWLQJ�WKH�EXLOGLQJ60$57 FRPPXQLW\�

EXLOGLQJ60$57�KDV�D�UROH�LQ�SURPRWLQJ�VWDQGDUGV�IRU�ERWK�WKH�GHPDQG�DQG�VXSSO\�VLGHV�RI�

WKH�IDFLOLWLHV�LQGXVWU\��

��������7KH�%XLOGLQJ60$57�5HJXODWRU\�URRP VKRXOG��

���5HFRUG�DSSUHFLDWLRQ�IRU�WKH�HIIRUWV�RI�WKH�ZRUOGZLGH�FRPPXQLW\�IRU�WKHLU�LQSXW�LQWR�WKLV�

VWXG\�

���5HVSRQG�WR�DQG�XSGDWH�WKLV�UHSRUW�RQ�DQ�DQQXDO�EDVLV��DQG�LQYLWH�GHYHORSPHQWV�WR�EH�

VKRZFDVHG�DW�WKH�%XLOGLQJ60$57�EL�DQQXDO�6XPPLWV��EDVHG�RQ�D�UHSRVLWRU\�RI�H[DPSOH�

FKDOOHQJHV VXFK�DV�WKH�IDFWRU\��VR�DV�WR�GRFXPHQW�LQFUHDVHG�SURJUHVV�DQG�XQGHUVWDQGLQJ�

���3XEOLVK�D�IXQFWLRQDO�UHTXLUHPHQWV�GRFXPHQW�IRU�D�JHQHULF�555�PDQDJHPHQW�WRRO��EDVHG�

RQ�WKH�EXVLQHVV�FDVH�DQG�SURFHVVHV�GRFXPHQWHG�LQ�VHFWLRQV ��	�� WR�JXLGH�WKH�FRPPHUFLDO�

GHYHORSPHQWV�

���3UHSDUH�D�FRQFLVH�VSHFLILFDWLRQ�DV�EXLOGLQJ60$57�PRGHO�YLHZ�GHILQLWLRQ�DQG�SURSHUW\�

VHWV IRU WKH�LQLWLDO�DWWULEXWLQJ�RI�IDFLOLW\�PRGHOV��DSSOLFDWLRQ�GDWH��MXULVGLFWLRQ��DSSOLFDWLRQ�W\SH��

DQG�IDFLOLW\�W\SH��VR�DV�WR�SURYLGH�D�FRPPRQ�EDVLV�IRU�WKH�LQLWLDO�FKHFNV�LQ�555�FRPSOLDQFH�

FKHFNLQJ DJDLQVW�EXLOGLQJ�DQG�LQIUDVWUXFWXUH�SURMHFWV

��������7KH�%XLOGLQJ60$57�6WDQGDUGV�&RPPLWWHH VKRXOG�

���$GRSW�DV�D�µ7HFKQLFDO�5HSRUW¶�RI�WKLV�UHSRUW�DQG�LQ�SDUWLFXODU�WKH�UHFRPPHQGDWLRQV�DQG�

DFWLRQV�UHFRUGHG�KHUH��$��%��DQG��������VR�DV�WR�JLYH�IRUPDO�VWDWXV�ZLWKLQ�EXLOGLQJ60$57�WR�

WKH�RXWFRPHV�GRFXPHQWHG�KHUH��

���)RUPDOLVH�DQ LQWHJUDWLRQ�RI�OHJDO'RF0/��5$6(�DQG�RWKHU�1DWXUDO�/DQJXDJH�3URFHVVLQJ�

UHVXOWV�DV�D�QHFHVVDU\�SUHUHTXLVLWH�IRU�WKH�H[WHQVLRQ�RI�H[LVWLQJ�DQG�QHZ�FDQGLGDWHV�DQG�

DSSOLFDWLRQV��
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��������%XLOGLQJ60$57�,QWHUQDWLRQDO VKRXOG�

���,QFOXGH�555�DV�D�NH\�GLJLWLVDWLRQ�REMHFWLYH�IRU�WKH�IDFLOLWLHV�VHFWRU�GHPDQG�VLGH��DORQJVLGH�

WKH�IDFLOLWLHV�VHFWRU�VXSSO\�VLGH��VR�DV�WR�SURPRWH�D�FRPSOHWH�µV\VWHPV�HQJLQHHULQJ¶�YLHZ�RI�

WKH�IDFLOLWLHV�VHFWRU LQFOXGLQJ�EXLOGLQJ�DQG�LQIUDVWUXFWXUH�SURMHFWV

���(QFRXUDJH�WKH�DGRSWLRQ�RI�WKH�EXLOGLQJ60$57�5HJXODWRU\�5RRP�0HPRUDQGXP�E\�555�

ERGLHV�DORQJVLGH�WKH�EXLOGLQJ60$57�%XLOGLQJ�5RRP�0HPRUDQGXP�E\�)DFLOLW\�FOLHQWV���

������$IIHFWLQJ�WKH�$(&�555�UHVHDUFK�DQG�FRPPHUFLDO�FRPPXQLWLHV

��������7KH�$(&�555�UHVHDUFK�FRPPXQLW\ VKRXOG�

���,QYHVWLJDWH�WKH�WHFKQLFDO�LVVXHV�����DERYH�DQG�SURSRVH�VROXWLRQV�EDVHG�RQ�H[WHQGLQJ�WKH�

PDUN�XS�OD\HU��WKH�UXOH�UHSUHVHQWDWLRQV�DQG�HQJLQHV�DEOH�WR�SURFHVV�WKHP� VR�DV�WR�DGGUHVV�

WKH�DFWXDO�DQG�SHUFHLYHG�JDSV�LQ�FDSDELOLW\

��������7KH�$(&�555�FRPPHUFLDO�FRPPXQLW\ VKRXOG�

����1RWH�WKH�JURZLQJ�FRPPHUFLDO�SRWHQWLDO�IRU�UXOHV�EDVHG�FKHFNLQJ�DQG�UXOH�GULYHQ�GHVLJQ�

LQ�WKH�IDFLOLWLHV�VHFWRU�DQG�SUHSDUH�VROXWLRQV�WR�PHHW�WKLV�QHHG��

����1RWH�WKH�LPSRUWDQFH�RI�LQWHURSHUDELOLW\�LQ�ERWK�WKH�PRGHO�DQG�UXOH�DVSHFWV�DQG�VXSSRUW�

WKH�HPHUJLQJ�VWDQGDUGV��
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������$IIHFWLQJ�555�DXWKRULQJ�FRPPXQLW\��LQFOXGLQJ�*RYHUQPHQW�DQG�QHDU�

*RYHUQPHQW�UHJXODWRUV�DQG�FOLHQW�DQG�DGYLVRU\�ERGLHV

6RPH�MXULVGLFWLRQV�PDNH�DFFHVV�WR�WKH�555�VRXUFH�WH[W�GLIILFXOW��7KLV�LV�FRXQWHU�SURGXFWLYH�

DQG�LV�UDWHG�D���VWDU�DSSURDFK�

��������7KH�$(&�555�DXWKRULQJ�FRPPXQLW\ VKRXOG�

����(QVXUH�WKH�VRXUFH�WH[W�RI�555�GRFXPHQWV�DQG�VXSSRUWLQJ�PDWHULDO�LV�DYDLODEOH�LQ�GLJLWDO�

�QRW�GLJLWLVHG��VFDQQHG�RU�IUR]HQ��IRUPDWV� 7KLV�ZDUUDQWV���VWDU��HQVXULQJ�UHVHDUFK�DQG�

GHYHORSPHQW�FDQ�HQJDJH�ZLWK�WKH�555�GRFXPHQWV���

����3URYLGH� DV�D�PLQLPXP��555�GRFXPHQWV�ZLWK�PDUN�XS�XVLQJ�OHJDO'RF0/�RI�'DWH��

-XULVGLFWLRQ�DQG�3DUD�QXPEHULQJ���7KLV�ZDUUDQWV���VWDUV��HQVXULQJ�WKDW�VROXWLRQV�DQ�HVWDEOLVK�

UHOHYDQFH�TXLFNO\�DQG�DFFXUDWHO\�

����3XEOLVK�WKHLU�GRFXPHQWV�ZLWK�PDUN�XS��OHJDO'RF0/��5$6(�DQG�1/3���RU�DGRSW�OLFHQFLQJ�

SROLFLHV�WKDW�DOORZ�WKLUG�SDUWLHV�WR�LQFOXGH�PDUN�XS��ZLWKLQ�SXEOLVKLQJ�IRUPDWV�DQG�H[SORLW�WKH�

UHVXOWLQJ�HIILFLHQFLHV�� 7KLV�ZDUUDQWV���VWDUV��JLYLQJ�D�FRPPRQ�EDVH�IRU�GHYHORSPHQW�DQG�

FRPPHUFLDO�VROXWLRQV��

����3URYLGH�UHVRXUFHV�WKDW�GRFXPHQW�QDWLRQDO�DQG�UHJLRQDO�%XLOGLQJ�7\SH��$SSOLFDWLRQ�7\SH��

DQG�-XULVGLFWLRQ�7\SH�DOORZHG�YDOXHV�DQG�GHILQLWLRQV���7KLV�ZDUUDQWV���VWDUV��HQVXULQJ�WKDW�

SURMHFW�SURSRVDOV�FDQ�EH�PDWFKHG�WR�555�GRFXPHQWV�TXLFNO\�DQG�DFFXUDWHO\�

����$GRSW�VW\OH�JXLGHOLQHV�IRU�IXWXUH�555�GRFXPHQWV�WKDW�FOHDUO\�DQG�H[SOLFLWO\

D��VHSDUDWHV�QRUPDWLYH�PDWHULDO�IURP�GHILQLWLRQV�DQG�LOOXVWUDWLRQV

E��GLVWLQJXLVKHV GLVWLQFW�WHVWDEOH�PHWULFV�DQG�REMHFWLYHV�DV�5HTXLUHPHQWV��

$SSOLFDELOLW\��6HOHFWLRQ�RU ([FHSWLRQV��

F��FODULILHV DFFHSWDEOH�SULPDU\�HYLGHQFH�DQG�W\SLFDO�H[DPSOHV�RI�VHFRQGDU\�HYLGHQFH�

7KLV�ZDUUDQWV���VWDUV��DV�LW�SURPRWHV�ZHOO�VWUXFWXUHG�555�PDWHULDO�WKDW�FDQ�EH�UHYLHZHG�DQG�

LPSOHPHQWHG�IXOO\�DQG�WUDQVSDUHQWO\��
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$QQH[��&RQWULEXWLQJ�DXWKRUV

,QLWLDOV 1DPH $IILOLDWLRQ�RU�&RPSDQ\ (PDLO�

11 1LFKRODV�

1LVEHW

EXLOGLQJ60$57�8.,�DQG�

$(&��DQG�/HHGV�%HFNHWW�

8QLYHUVLW\

FRQWDFW#EXLOGLQJVPDUW�RUJ
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$QQH[ ���7DEXODWLRQ�RI�FDQGLGDWHV�DQG�VRPH�NH\�PHWULFV
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