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7HOHFRPPXQLFDWLRQV�DQG�H�&RPPHUFH���*OREDO�([SRVXUHV
,QWURGXFWLRQ ������������������������������������������������������������������������������������������������������������������������� �3DUW���¤�7KH�7HOHFRP�,QGXVWU\�������������������������������������������������������������������������������������������� �7HOHFRPPXQLFDWLRQV�LV�&RPSOH[ ���������������������������������������������������������������������������� �7KH�7HFKQRORJLHV�RI�7HOHFRPPXQLFDWLRQV ������������������������������������������������������������� �7HOHFRPPXQLFDWLRQV�(TXLSPHQW����������������������������������������������������������������������������������������� �/DQGOLQH�(TXLSPHQW ������������������������������������������������������������������������������������������������ �&HOOXODU�7HOHSKRQ\�������������������������������������������������������������������������������������������������� �7HOHFRPPXQLFDWLRQV�,QIUDVWUXFWXUH������������������������������������������������������������������������� �%XLOGLQJ�DQG�6HUYLFHV���������������������������������������������������������������������������������������������� �(OHFWULF�3RZHU ��������������������������������������������������������������������������������������������������������� �&RROLQJ������������������������������������������������������������������������������������������������������������������ ��7HOHFRPPXQLFDWLRQV�DQG�&RPSXWHU�(TXLSPHQW ��������������������������������������������������� ��:KDW�&DQ�*R�:URQJ" ������������������������������������������������������������������������������������������� ��5HSODFHPHQW�9DOXHV���������������������������������������������������������������������������������������������� ��3URSHUW\�'DPDJH��������������������������������������������������������������������������������������������������� ��%XVLQHVV�,QWHUUXSWLRQ��������������������������������������������������������������������������������������������� ��8QGHUZULWLQJ�&RQVHTXHQFHV ��������������������������������������������������������������������������������� ��/HJDF\�(TXLSPHQW�DQG�,QGXVWU\�)RUHFDVWV ����������������������������������������������������������� ��3DUW���¥�(�%XVLQHVV�5LVNV������������������������������������������������������������������������������������������������ ��'HILQLWLRQ �������������������������������������������������������������������������������������������������������������� ��:KDW�LV�D�:HE�6LWH" ���������������������������������������������������������������������������������������������� ��'LVWLQJXLVKLQJ�&KDUDFWHULVWLFV���(TXLSPHQW���������������������������������������������������������� ��&RPSXWHUV�DQG�7HOHFRPPXQLFDWLRQV �������������������������������������������������������������������� ��(OHFWULF�3RZHU�DQG�&RROLQJ�,QIUDVWUXFWXUH������������������������������������������������������������ ��0DS�RI�0LVVLRQ�&ULWLFDOLW\ ������������������������������������������������������������������������������������ ��:KDW�7R�'R����������������������������������������������������������������������������������������������������������� ��,Q�&RQFOXVLRQ �������������������������������������������������������������������������������������������������������������������� ��



,QWURGXFWLRQ
'HVSLWH�WKH�JOREDO�HFRQRPLF�GRZQWXUQ�LQ�WKH�WHOHFRPPXQLFDWLRQV�LQGXVWU\�WHOHFRPPXQLFDWLRQV�HTXLSPHQW�WHFKQRORJ\�FRQWLQXHV�WR�UDSLGO\�H[SDQG� 7KLV�SDSHUH[DPLQHV�HTXLSPHQW�EUHDNGRZQ�ULVNV�DVVRFLDWHG�ZLWK�VZLWFKLQJ�DQG�WUDQVPLVVLRQHTXLSPHQW�WKDW�FRPSRVH�D�WHOHFRP�QHWZRUN���3DUW���IRFXVHV�RQ�WKH�WHOHFRPPXQLFDWLRQVLQGXVWU\�LWVHOI��IURP�VHUYLFH�SURYLGHUV�WR�WKH�HQG�XVHUV���3DUW���WDNHV�D�ORRN�DW�WKH�LPSDFWRI�WHOHFRP�HTXLSPHQW�KDV�RQ�WKH�H�EXVLQHVV�LQGXVWU\�

3DUW���¤ 7KH�7HOHFRP�,QGXVWU\
7KH�WHOHFRPPXQLFDWLRQV�LQGXVWU\�LV�QRW�RQO\�FKDUDFWHUL]HG�E\�WHFKQRORJ\��EXW�DOVR�E\DFURQ\PV�DQG�GHILQLWLRQV�WKDW�RULJLQDWHG�LQ�JRYHUQPHQWDO�HQDFWPHQWV�LQWHQGHG�WR�UHJXODWHWHOHFRPPXQLFDWLRQV�VHUYLFH�FRPSDQLHV���)RU�WKH�SXUSRVHV�RI�WKLV�SDSHU��GLVFXVVLRQ�ZLOO�EHOLPLWHG�WR�WKH�WHFKQLFDO�UHDOLWLHV���$FURQ\PV�DQG�MDUJRQ�ZLOO�EH�XVHG�RQO\�ZKHQ�QHFHVVDU\�
7HOHFRPPXQLFDWLRQV�LV�&RPSOH[
7HOHFRPPXQLFDWLRQV�HTXLSPHQW�KDV�HYROYHG�IURP�D�VLPSOH�GHYLFH�WKDW�FRQYH\HG YRLFHRYHU�PRGHVW�GLVWDQFHV��WHOHSKRQ\��WR�FRPSOH[�PHGLD�WKDW�WUDQVIHU�YRLFH�DQG�GDWDZRUOGZLGH� 7HOHFRP�QRZ�XVHV�DQDORJ�DQG�GLJLWDO�WHFKQRORJ\��DQG ILEHU�RSWLFDOFRQGXFWRUV�
7KH�GHYHORSPHQW�RI�FHOOXODU�WHOHSKRQHV LOOXVWUDWHV�WKH�FRPSOH[LW\�RI�WHOHFRPPXQLFDWLRQVWRGD\���$�VPDOO�UDGLR�WUDQVFHLYHU ¥�D�FHOO�SKRQH�¥�LV�FRQWLQXRXVO\�WUDFNHG�E\�D�V\VWHPRI�FHOO�WRZHUV���:KHQ�ZH�SODFH�D�FDOO�WR�WKH�RIILFH��WKH�WUDQVFHLYHU�FRQWDFWV�WKH�QHDUHVW�FHOORQ�RQH�RI�KXQGUHGV�RI�DYDLODEOH�IUHTXHQFLHV���8VLQJ�IXOO�GXSOH[�WUDQVPLVVLRQ��LW�FRQQHFWVRXU�FDOO�WKURXJK�WKH�FHOOXODU�VZLWFKLQJ�QHWZRUN�WR�WKH�ORFDO�WHOHSKRQH�QHWZRUN�LQ�WKHYLFLQLW\�RI�WKH�RIILFH���7KH�FDOO�LV�XOWLPDWHO\�FRQQHFWHG�WR�WKH�OLQH�DQG�WHOHSKRQH�WKDWFRUUHVSRQGV WR�WKH�QXPEHU WKDW�ZDV�GLDOHG�
7KHVH�HYHQWV RFFXU�LQ�DERXW ILYH�VHFRQGV���7KH�DYDLODELOLW\�RI�WKLV�VHUYLFH�LV�VR�UREXVW�WKDWZH�EHFRPH�DQQR\HG�ZKHQ�ZH�HQFRXQWHU�SHUIHFWO\�XQGHUVWDQGDEOH�OLPLWDWLRQV�LPSRVHG�E\WHUUDLQ�RU�FHOO�WRZHU�GHQVLW\�
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2WKHU�&HQWUDO%DVH�6LWH�&RQWUROOHUV

)LJXUH��
)LJXUH���VKRZV�RQO\�WKH�SRUWLRQ�RI�WKH�FHOOXODU�WHOHSKRQH�V\VWHP�WKDW�FRQQHFWV�WKH�FHOODQWHQQD�WR�WKH�SXEOLF�VZLWFKHG�WHOHSKRQH�V\VWHP���$�PRUH�FRPSOH[�QHWZRUN�PDNHV WKHFRQQHFWLRQ�WR�WKH�GLDOHG�WHOHSKRQH�QXPEHU�
7KH�7HFKQRORJLHV�RI�7HOHFRPPXQLFDWLRQV
9LUWXDOO\�QR�HOHFWURQLF�RU�GLJLWDO�WHFKQRORJ\�LV�QRW XVHG�WR�PDQDJH WHOHFRPPXQLFDWLRQV�$OWKRXJK�WKH�PDMRULW\�RI�WHOHSKRQH�VHWV�DUH�VWLOO�FRQQHFWHG�WR�FRSSHU�ZLUH��DQDORJ���WKHQHWZRUN�KDQGOLQJ�WKH�FDOOV�XVHV�GLJLWDO�FRPSXWHUV��D�YDULHW\�RI�PXOWLSOH[HUV��VROLG�VWDWHDQG�DQDORJ�VZLWFKHV DQG�VDWHOOLWH� UDGLR� DQG�PLFURZDYH�OLQNV� 5HFHQWO\��WHOHSKRQHFRQQHFWLRQ�XVLQJ WKH�VDPH�EURDGEDQG�FDEOH�WKDW�SURYLGHV WHOHYLVLRQ�DQG�,QWHUQHW�VHUYLFHKDV�EHFRPH�D�UHDOLW\���7KLV�GHYHORSPHQW�PD\�LQGLFDWH�WKDW�EURDGEDQG�FDEOH�LV�GHVWLQHG�WREH�WKH�WHOHSKRQH�FRQQHFWLRQ�RI�WKH�IXWXUH� &RSSHU�WHOHSKRQH�ZLUH�FDQ�EH�GLVSODFHG�ZLWKILEHU�RSWLF�FDEOH�
7KH�HVVHQFH�RI�D�WHOHSKRQH�QHWZRUN�LV�LWV DELOLW\�WR�VZLWFK�FRQQHFWLRQV���2ULJLQDOO\�WHOHSKRQH�FLUFXLWV�ZHUH�DFWXDO�HOHFWULFDO FLUFXLWV��VZLWFKHG�DW�WKH�ORFDO�WHOHSKRQH�RIILFH�E\KXPDQ�RSHUDWRUV ZKR�XVHG D�VZLWFKERDUG�RI�SDWFK�FDEOHV�DQG�SOXJV���7KDW�VDPH�IXQFWLRQVXUYLYHV��EXW�D�FRPSXWHU�V\VWHP�XVLQJ�VROLG�VWDWH�HOHFWURQLFV�VHUYHV DV�WKH�SK\VLFDOVZLWFK�
$QRWKHU�DVSHFW�RI�WKH�QHWZRUN�LV�WKH�VXFFHVVLYH�FRQFHQWUDWLRQ�RI�FRQQHFWLRQV�IURP�WKHLQGLYLGXDO�WHOHSKRQH�VHW�WRZDUG�WKH�FHQWHU�RI�WKH�QHWZRUN�



)LJXUH����EHORZ� LOOXVWUDWHV�WKLV�SULQFLSOH���,QGLYLGXDO�WHOHSKRQH�OLQHV�DUH�FRQQHFWHG�E\ORFDO�WHOHSKRQH�ZLULQJ�WR�D�FHQWUDO�RIILFH��VRPHWLPHV�FDOOHG�DQ�H[FKDQJH���ZKHUH�WKH\�DUHWKHQ�FRQQHFWHG�WR�WHUPLQDOV�RQ�WKH�FHQWUDO�RIILFH�VZLWFK��VRPHWLPHV�FDOOHG�D�VLJQDOVZLWFKLQJ�SRLQW��RU�663�DV�VKRZQ�KHUH�� 7KH�FHQWUDO�RIILFH�VZLWFK�FDQ�WKHQ�FRQQHFW�WKHLQGLYLGXDO�WHOHSKRQH�OLQH�WR�RQH�RI�VHYHUDO�WUXQNV �VHWV�RI�ZLULQJ�RU�ILEHU�RSWLF�OLQHV� WKDWFRQQHFW�WKH�FHQWUDO�RIILFH�VZLWFK�WR�RWKHU�VZLWFKHV�LQ�WKH�QHWZRUN�
(YHQWXDOO\��D�FRQQHFWLRQ�FDQ�EH�PDGH�WKURXJK�D�VXFFHVVLRQ�RI�VZLWFKHV�WR�DQRWKHUWHOHSKRQH�OLQH�LQ�DQRWKHU�JHRJUDSKLF�ORFDWLRQ���+RZHYHU��DOO�FRQQHFWLRQV�DUH�UHGXQGDQWIURP�WKH�SRLQW�ZKHUH�WKH�LQGLYLGXDO�WHOHSKRQH�OLQH�FRQQHFWV�WR�WKH�FHQWUDO�RIILFH�VZLWFK�WRWKH�FRUUHVSRQGLQJ�SRLQW�DW�WKH�UHPRWH�WHOHSKRQH�OLQH���)LJXUH�� VKRZV�WKDW�WKHUH�DUH�DWOHDVW�WKUHH�VHSDUDWH�URXWHV�DYDLODEOH�WR�PDNH�WKH�FRQQHFWLRQ�

1RWH�KHUH�WKDW�WKH�OLQHV�FRQQHFWLQJ�WKH�663V�LQ�WKLV�GLDJUDP�ZLOO�EH�UHIHUUHG�WR�DV�WUXQNOLQHV��RU�WUXQNV��LQ�WKLV�GLVFXVVLRQ�
)LJXUH�� LOOXVWUDWHV�KRZ WHOHSKRQH�V\VWHPV�ZRUN���,W�LV�QRW�VLJQLILFDQWO\�FKDQJHG�IURP�WKHGD\V�RI�KXPDQ�RSHUDWRUV�H[FHSW�VZLWFKLQJ�DQG�WUXQN�GHVLJQ KDYH�DGYDQFHG� &RQQHFWLRQVEHWZHHQ�WHOHSKRQH�RIILFHV�FDQ�QRZ�LQYROYH�PLFURZDYH�OLQNV��ILEHU�RSWLF�OLQNV�DQGVRPHWLPHV�VDWHOOLWH�OLQNV��LQ�DGGLWLRQ�WR�WUDGLWLRQDO�FRSSHU�FRQGXFWRUV���6ZLWFKHV�DUH�QRZEXLOW�DURXQG�GLJLWDO�FRPSXWHU�V\VWHPV�WKDW�PDQLSXODWH�VRSKLVWLFDWHG� VROLG�VWDWH�GHYLFHV�WRPDQDJH�WUXQN�OLQH�WUDIILF�DQG�URXWLQJ�
&RQQHFWLRQV�WR�WKH�WUXQN�OLQHV�LQYROYH�DGGLWLRQDO HTXLSPHQW��WKH�VZLWFK��663�� UHIHUUHG�WRDV�WUDQVPLVVLRQ�HTXLSPHQW���7UDQVPLVVLRQ�HTXLSPHQW�FRQFHQWUDWHV WKH�FRPPXQLFDWLRQVORDG�WR�PD[LPL]H�WKH�FDSDFLW\�RI�WKH�WUXQNV���7UDQVPLVVLRQ�HTXLSPHQW�DOVR�LQFOXGHV

663

7DQGHP663 7DQGHP663

663

7DQGHP6637DQGHP663
)LJXUH��



GHYLFHV�VXFK�DV�GLJLWDO�DQG�DQDORJ�PXOWLSOH[HUV�DQG�GH�PXOWLSOH[HUV DQG�SDFNHW�VZLWFKLQJ�3DFNHW�VZLWFKLQJ GLYLGHV�D�PHVVDJH�RU�FRQYHUVDWLRQ�LQWR�GLVFUHWH�¦FKXQNV�§ DQG VHQGVWKHP WR�D�GHVWLQDWLRQ�VRPHWLPHV�XVLQJ�GLIIHUHQW�SK\VLFDO�URXWHV� 7KH�¦FKXQNV§ DUHUHDVVHPEOHG DW�WKH�ILQDO�GHVWLQDWLRQ��3DFNHW�VZLWFKLQJ�DQG�PXOWLSOH[LQJ�DUH�ERWK�PHWKRGVIRU�PD[LPL]LQJ�DYDLODEOH�WUXQN�FDSDFLW\�ZKHQ�PRYLQJ�YRLFH�DQG�GDWD�WUDIILF�7HOHFRPPXQLFDWLRQV�(TXLSPHQW/DQGOLQH�(TXLSPHQW
7RGD\©V�WHOHSKRQH�VZLWFKHV�DUH�QRWKLQJ�PRUH�WKDQ�H[SHQVLYH�FRPSXWHUV�ZLWKVRSKLVWLFDWHG�VRIWZDUH�WKDW�GLUHFW YRLFH�DQG�GDWD DQG�SURYLGH IHDWXUHV�VXFK�DV�FDOO�ZDLWLQJ�FDOOHU�,'��YRLFH�PDLO��HWF���7KHUHIRUH��WKH�HTXLSPHQW�H[SRVXUH�LV�WKH�VDPH�DV�IRU�DQ\�RWKHUFRPSXWHU�RU�VHQVLWLYH�HOHFWURQLF�HTXLSPHQW���+LJK�WHPSHUDWXUHV��PRLVWXUH��DLUFRQWDPLQDWLRQ��DQG�HOHFWULFDO�VXUJH�DUH�WKH�JUHDWHVW�WKUHDWV���+RZHYHU��WKH�WHOHSKRQHLQGXVWU\�UHFRJQL]HV�WKH�FULWLFDO�UROH�WKHVH�GHYLFHV�SOD\�LQ�WKHLU�QHWZRUNV� 7KHUHIRUH�VZLWFKHV�DUH�PDQXIDFWXUHG�ZLWK VWULQJHQW�VSHFLILFDWLRQV�WKDW�GHILQH�D�ULJLG�DQG�H[WHQVLYHVHW�RI�SHUIRUPDQFH��TXDOLW\��HQYLURQPHQWDO�DQG�VDIHW\�UHTXLUHPHQWV�
,Q�DGGLWLRQ�WR�VZLWFKHV� WHOHFRP�V\VWHPV�FRQWDLQ�GHYLFHV WKDW�DUH�VLPLODU�WR�FRPSXWHU�KDUGGULYHV��7KHVH�GHYLFHV�FRQWDLQ�ORJLF WKDW�DOORZV�WKH�V\VWHP�WR�VWRUH�WHOHSKRQH�FDOOV�DQGFUHDWH�WKH�ELOOLQJ�GDWD�XVHG�WR�SUHSDUH�WHOHSKRQH�ELOOV�
7\SLFDOO\��VZLWFKHV��ZKLFK�UDQJH�LQ�SULFH�IURP������0��GR�QRW�H[SHULHQFH�FDWDVWURSKLFIDLOXUHV�WKDW�UHTXLUH�WKH\ EH�UHSODFHG���,I�WKH�VZLWFK�GRHV�H[SHULHQFH�D�KDUGZDUH�IDLOXUH��LWLV�XVXDOO\�FRUUHFWHG�E\�UHSODFLQJ�D�ERDUG�RU�FDUG�WKDW�UDQJHV�LQ�FRVW�IURP��������WR��������
6LQFH�WKH�IRXQGDWLRQ�RI�WHOHFRPPXQLFDWLRQV�HTXLSPHQW�LV�HOHFWURQLF�FRPSRQHQWV��WKHJUHDWHVW�HTXLSPHQW�EUHDNGRZQ�WKUHDW�LV�H[FHVVLYH�KHDW� +HDW�FDQ�FDXVH�HOHFWURQLFV�WR�IDLODQG�PD\�XOWLPDWHO\�OHDG�WR�D�ILUH���6LQFH�WKH�FHQWUDO�RIILFH�ZKHUH�WKHVH�VZLWFKHV�DUHKRXVHG�ZRXOG�W\SLFDOO\�EH�HTXLSSHG�ZLWK�ILUH�VSULQNOHUV��D�ILUH�WR�RQH�VZLWFK�FRXOG�OHDG�WRORVLQJ�DOO�WKH�FRPSXWHU�HTXLSPHQW�RQFH�WKH�VSULQNOHUV�WXUQ�RQ�
7KHUH�LV�D�ORQJ�OHDG�WLPH��VHYHUDO�PRQWKV��IRU�SXUFKDVLQJ�WHOHSKRQH�VZLWFKHV� �$QG��RQHPDQXIDFWXUHU©V�VZLWFK�LV�QRW�LQWHUFKDQJHDEOH�ZLWK�DQRWKHU©V���%HFDXVH�RI�WKH�FRVWDVVRFLDWHG�ZLWK�WKLV�HTXLSPHQW��LW�LV�QRW�W\SLFDO�WR�ILQG�VSDUH�VZLWFKHV�VLWWLQJ�DURXQG�DFHQWUDO�RIILFH���+RZHYHU��LQ�RUGHU�IRU�WKH�QHWZRUN�WR�EH�UHGXQGDQW��VZLWFKHV�DUH�W\SLFDOO\RQO\�ORDGHG�WR�DERXW�����FDSDFLW\��PD[��� 7KHUHIRUH� DQ\�JLYHQ�VZLWFK�FDQ�SLFN�XSDGGLWLRQDO�ORDG�LI�DQRWKHU�VZLWFK�IDLOV���0DQXIDFWXUHUV�RI�VZLWFKHV�LQFOXGH�x /XFHQWx 1RUWHOx 6LHPHQVx &LVFRx $OFDWHOx )XMLWVRx 7HO/DEV



x 1(&x (ULFVVRQ
&HOOXODU�7HOHSKRQ\
:LUHOHVV��FHOOXODU��FRPPXQLFDWLRQV��FRQWUDU\�WR�LWV�QDPH��LV�QRW�FRPSOHWHO\�ZLUHOHVV���,QIDFW��WKH�RQO\�SDUW�WKDW�LV�ZLUHOHVV�LV�EHWZHHQ�WKH�KDQGVHW��FHOO�SKRQH��DQG�WKH�DQWHQQDH�DWWKH�FHOO�WRZHU���2QFH�WKH�VLJQDO�LV�UHFHLYHG�DW�WKH�FHOO�VLWH��LW�LV�VHQW�DORQJ�WKH�VDPHODQGOLQH�QHWZRUN�DV�WUDGLWLRQDOO\�SKRQHV���7KHUHIRUH��WKH�HTXLSPHQW�EUHDNGRZQ�ULVN�LVHVVHQWLDOO\�WKH�VDPH��ZLWK�WKH�RQO\�DGGLWLRQDO�H[SRVXUH�EHLQJ�WKH�WUDQVPLWWHU�UHFHLYHUHTXLSPHQW�DQG�DQWHQQDH�
&HOO�VLWHV�DUH�W\SLFDOO\�VSDFHG�RQH�WR����PLOHV�DSDUW��GHSHQGLQJ�RQ�WKH�JHRJUDSKLFDOWHUUDLQ�DQG�FXVWRPHU�GHQVLW\���,Q�FLWLHV��FHOO�VLWHV�PD\�EH�RQO\�EORFNV�DSDUW���:KHQ�D�FHOOSKRQH�LV�WXUQHG�RQ��DQ�5)��UDGLR�IUHTXHQF\��VLJQDO�FRQWDLQLQJ�\RXU�ORFDWLRQ�LV�VHQW�RXW�WRQHDUE\�FHOO�VLWHV���:KHQ�D�FDOO�LV�SODFHG RU�UHFHLYHG��WKH�FHOO�VLWH�ZLWK�WKH�VWURQJHVW�VLJQDODQG�DYDLODEOH�WUDIILF�ZLOO�KDQGOH�UHFHLYLQJ�DQG�WUDQVPLWWLQJ�WKH�FDOO���$V�\RX�SDVV�IURPRQH�DUHD�WR�DQRWKHU��WKH�FHOO�VLWHV�FRPPXQLFDWH�ZLWK�HDFK�RWKHU��YLD�D�QHWZRUN�RIKDUGZLUHG�FRPSXWHUV��DQG�WUDQVIHU�FRQWURO�RI�WKH�FDOO�WR�WKH�VLWH�ZLWK�WKH�VWURQJHVW�VLJQDODQG�DYDLODELOLW\�
(DFK�EDVH�VWDWLRQ�DQWHQQDH�V\VWHP�LV�OLQNHG�WR�D�VZLWFKLQJ�DQG�FRQWURO�RIILFH�FDOOHG�D0RELOH�7HOHSKRQH�6ZLWFKLQJ�2IILFH��0762���ZKLFK�PD\�RU�PD\�QRW�EH�ORFDWHG�LQ�D�ORFDOWHOHSKRQH�FRPSDQ\©V�FHQWUDO�RIILFH���7KH�SK\VLFDO�OLQNV�DUH�KLJK�FDSDFLW\�FLUFXLWV�WKDWFDUU\�FDOOV��DQG�GDWD�OLNH�H�PDLO��VWRFN�TXRWHV��,QWHUQHW��HWF���DQG�FRQWURO�LQIRUPDWLRQEHWZHHQ�WKH�0762�DQG�WKH�EDVH�VWDWLRQ���%HVLGHV�VZLWFKLQJ�FDOOV�EHWZHHQ�WKH�WHOHSKRQHQHWZRUN�DQG�RWKHU�PRELOH�QHWZRUN�EDVH�VWDWLRQV��WKH�0762�

x 7UDFNV�WKH�ORFDWLRQ�RI�WKH�PRELOH�XQLW�ZLWKLQ�WKH�FHOO�DUHD�x 'LUHFWV�WKH�KDQG�RII�RI�WKH�PRELOH�XQLW�IURP�RQH�EDVH�VWDWLRQ�WR�DQRWKHU�x /RFDWHV�D�PRELOH�XQLW�ZKHQ�DQ�LQFRPLQJ�FDOO�LV�WR�EH�UHFHLYHG�x 3HUIRUPV�DFFRXQWLQJ�IRU�WKH�FDOO��FDOO�GXUDWLRQ��URDPLQJ��HWF���
:LUHOHVV�FHOO�VLWHV�KDYH�WKH�VDPH�W\SH�RI�H[SRVXUHV�DV�ODQGOLQH�FHQWUDO�RIILFHV���7KH�PDLQGLIIHUHQFH�LV�WKDW�D�FHOO�VLWH�KDV�UDGLR�IUHTXHQF\�HTXLSPHQW��DQWHQQDH��WUDQVPLWWHU�UHFHLYHU��HWF���QRW�IRXQG�LQ�WKH�ODQGOLQH�QHWZRUN���7KH�DGGLWLRQDO�ULVN�DW�D�FHOO�VLWH�LVH[WHUQDO�GDPDJH�WR�WKH�WRZHU�RU�DQWHQQDH�
7HOHFRPPXQLFDWLRQV�,QIUDVWUXFWXUH
,W©V XVHIXO�WR�H[DPLQH�WKH�LQIUDVWUXFWXUH�VXSSRUWLQJ�DQ�H�EXVLQHVV�DQG�WR�QRWH�WKHUDPLILFDWLRQV�RI�HTXLSPHQW�GHSHQGHQFLHV� )LJXUH���VKRZV�WKDW�HDFK�VXFFHVVLYH�OD\HU�RIWKH�S\UDPLG�LV�GHSHQGHQW�XSRQ�DOO�RI�WKH�OD\HUV�EHORZ�LW�



(OHFWULF�3RZHU
&RROLQJ

7HOHFRPPXQLFDWLRQV
&RPSXWHU(TXLSPHQW

%XLOGLQJ�DQG�8WLOLWLHV
)LJXUH��
%XLOGLQJ�DQG�6HUYLFHV
%RWK�HTXLSPHQW�DQG�LQIUDVWUXFWXUH�HOHPHQWV�DUH�XVXDOO\�LQVWDOOHG�LQ�VXEVWDQWLDO�EXLOGLQJVKDYLQJ�H[WHQVLYH�SK\VLFDO�VHFXULW\�DQG�ILUH�UHVLVWDQW�FRQVWUXFWLRQ���6XFK�D�VWUXFWXUH�IRUPVWKH�EDVH�RI�WKH�LQIUDVWUXFWXUH�S\UDPLG�LQ�WKH�ILJXUH���:H�RIWHQ�WHQG�WR�WDNH�EXLOGLQJV�IRUJUDQWHG��EXW�WKH\�GHVHUYH�VRPH�VSHFLDO�UHVSHFW�LQ�WKLV�FDVH�EHFDXVH�RI�WKH�SURWHFWLRQ�DQGVXSSRUW�WKH\�SURYLGH�IRU�WKLV�LQGXVWU\���1RW�RQO\�DUH�WHOHFRPPXQLFDWLRQV�YLWDO�WR�ILUH�DQGVDIHW\�VHUYLFHV��WKH\�DUH�DOVR�LPSRUWDQW�QDWLRQDO�DVVHWV��DQG�FDQ�EH�WKH�WDUJHW�RI�WHUURULVWVRU�DQ\RQH�EHQW�XSRQ�LQIOLFWLQJ�GDPDJH���$�UREXVW��VROLGO\�EXLOW�VWUXFWXUH�ZLWK�ZHOO�GHVLJQHG�VHFXULW\�DQG�DODUPV�LV�DQ�LPSRUWDQW�OD\HU�RI�SURWHFWLRQ�DJDLQVW�PDQ\�NLQGV�RILQWUXGHUV���5LVNV�QRW�FKDUDFWHUL]HG�E\�WKLV�FDOLEHU�RI�VKHOWHU�IRU�YLWDO�HTXLSPHQW�FDQQRW�EHFRQVLGHUHG�HTXLYDOHQW��HYHQ�LI�HTXDO�LQ�RWKHU�UHVSHFWV�
5RXWLQH�PDLQWHQDQFH�DQG�WHVWLQJ�RI�+HDWLQJ�9HQWLODWLRQ�DQG�$LU�&RQGLWLRQLQJ��+9$&�DQG�HPHUJHQF\�SRZHU�V\VWHPV�DUH�YHU\�FULWLFDO��*RRG�ORFDWLRQV�KDYH�ZHOO�GRFXPHQWHGSURFHGXUHV�DQG�UHFRUGV�RI�PDLQWHQDQFH�DFWLYLWLHV�DQG�WHVW�UHVXOWV��,Q�SHULRGV�RI�WLJKWEXGJHWV� WKHUH�PD\�EH�WHQGHQFLHV�WR�VKRUWFXW�WKHVH�DFWLYLWLHV�VLQFH�PXFK�RI�WKLV�PD\�EHGRQH�E\�RXWVLGH�FRQWUDFWRUV�
:KLOH�IDLOXUH�RI�WKH�+9$&�V\VWHP�LV�SUREDEO\�WKH�JUHDWHVW�WKUHDW�WR�D�FRPSOHWH�VZLWFKIDLOXUH��EXLOGLQJ�DJH�LV�DQRWKHU�FRQFHUQ����9HU\�RIWHQ��FDEOH�WUD\V��ZKLFK�DUH�DWWDFKHG�WRDJLQJ�FRQFUHWH�ZDOOV�DQG�RU�FHLOLQJV��DUH�URXWHG�GLUHFWO\�RYHU�VZLWFKHV���,I�WKH�DQFKRUVVXSSRUWLQJ�WKHVH�FDEOH�WUD\V�EHFRPH�ORRVH��WKH�VZLWFKHV�FDQ�EHFRPH�GDPDJHG�IURP�WKHIDOOLQJ�FDEOH�DQG�WUD\V�



(OHFWULF�3RZHU
$VFHQGLQJ�RQH�OD\HU��ZH�FRPH�WR�WKH�QH[W�YLWDO�OD\HU�RI�LQIUDVWUXFWXUH��QDPHO\�WKH�HOHFWULFSRZHU�VXSSO\���3RZHU�VXSSO\�IRU�WHOHFRPPXQLFDWLRQV�HQMR\V�WKH�EHQHILW�RI�D�ORQJWUDGLWLRQ�RI�UHOLDELOLW\�EXLOW�LQWR�WKH�SXEOLF�WHOHSKRQH�QHWZRUN�
7KH�HOHFWURQLF�HTXLSPHQW�RSHUDWHV�RQ�YHU\�FOHDQ�'LUHFW�&XUUHQW��'&��SURYLGHG�E\EDWWHULHV�WKDW�VXSSRUW�WKH�HOHFWURQLF�HTXLSPHQW�IRU�VHYHUDO�KRXUV�LQ�FDVH RI�FRPSOHWHSRZHU�V\VWHP IDLOXUH��,Q�DGGLWLRQ�WR�WKH�UHOLDELOLW\�WKHVH�EDWWHULHV�SURYLGH��WKH\�DOVRSURWHFW�WKH�SRZHUHG�HTXLSPHQW�IURP�HOHFWULFDO�QRLVH�SUHYDOHQW�LQ�DOWHUQDWLQJ�FXUUHQW�$&V\VWHPV��5HFWLILHUV�FRQYHUW�FRPPHUFLDOO\�DYDLODEOH�$& SRZHU�LQWR�'& SRZHU��ZKLFK�LVXVHG�WR�FKDUJH�WKH�EDWWHU\�V\VWHP�DQG�RSHUDWH�WKH�V\VWHP�XQGHU�QRUPDO�FRQGLWLRQV��:KHQWKH�$& SRZHU�IDLOV��HPHUJHQF\�JHQHUDWRUV�SRZHUHG�E\�LQWHUQDO�FRPEXVWLRQ�HQJLQHV�RUFRPEXVWLRQ�WXUELQHV�VXSSO\�WKH�$& SRZHU��7KLV�ZLOO�XVXDOO\�UHFKDUJH�WKH�EDWWHU\�V\VWHPVLQ�WKH�HYHQW�RI�DQ�H[WHQGHG�SRZHU�RXWDJH���$�SULPDU\�EHQHILW�RI�WKLV�DUUDQJHPHQW�LV�WKDWSRZHU�IURP�DQ�$& JHQHUDWRU�FDQ�EH�UHFWLILHG�DQG�XVHG�ZLWKRXW�DQ\�FRQFHUQ�IRU�VZLWFKLQJLQWHUUXSWLRQV�WR�WKH�ORDG���7KLV�SUHYHQWV�XQDFFHSWDEOH�YROWDJH�RU�IUHTXHQF\�IOXFWXDWLRQ�¥QRW�D�WULYLDO�PDWWHU�ZLWK�VHQVLWLYH�WHOHFRPPXQLFDWLRQ�HTXLSPHQW�
5RXWLQH�PDLQWHQDQFH�DQG�WHVWLQJ�RI�WKH�HQWLUH�SRZHU�V\VWHP�LV�H[WUHPHO\�LPSRUWDQW��,W�LVFULWLFDO�WKDW�DOO�PDLQ�HOHFWULFDO�FRQQHFWLRQV�EH�FKHFNHG�UHJXODUO\�WR�HQVXUH�WKH�LQWHJULW\DQG�FOHDQOLQHVV�RI�WKH�V\VWHP� (TXDOO\�LPSRUWDQW�LV�DVVXULQJ�WKDW�IXHO�IRU�WKH�EDFN�XSV\VWHPV�LV�ZHOO�PDLQWDLQHG�DQG�DGHTXDWH��([WHQGHG�SRZHU�RXWDJHV�ZLOO�UHTXLUH�UHIXHOLQJRQ�D�UHJXODU�EDVLV�
3RZHU�RXWDJHV�DUH�QRW�XQFRPPRQ�IRU�PDQ\�UHDVRQV��(DFK�\HDU�WKHUH�DUH�VRPH�LQVWDQFHVRI�VHUYLFH�RXWDJHV�FDXVHG�E\�HPHUJHQF\�JHQHUDWRUV�WKDW�GRQ©W�SHUIRUP FRUUHFWO\�GXULQJSRZHU�IDLOXUHV��,W�LV�YHU\�LPSRUWDQW�WKDW�WKH�HQWLUH�SRZHU�V\VWHP�EH�HTXLSSHG�ZLWK�DODUPVDQG�PRQLWRULQJ�V\VWHPV�WKDW�FDQ�PRQLWRU�FULWLFDO�DQG�UHPRWH�ORFDWLRQV�
)RU�H[DPSOH��PRVW�V\VWHP�RXWDJHV�DWWULEXWDEOH�WR�SRZHU�DUH�FDXVHG�E\�LPSURSHURSHUDWLRQ�RI�WKH�HPHUJHQF\�SRZHU�JHQHUDWLRQ�V\VWHPV��5HPRWH�ORFDWLRQV� WKDW�DUHLQDFFHVVLEOH�GXULQJ�H[WUHPH�ZHDWKHU�FRQGLWLRQV��KDYH�UXQ�RXW�RI�IXHO� 'LUHFW�GDPDJH�WRVXFK�HTXLSPHQW�FDQ�EH�VPDOO��KRZHYHU� WKH�([WUD�([SHQVH�DQG�%XVLQHVV�,QWHUUXSWLRQ�ORVVH[SHULHQFHG�FDQ�EH�VLJQLILFDQW�
3RZHU�UHTXLUHPHQWV�UDQJH�IURP����N:�WR�VHYHUDO�WKRXVDQG�N:�LQ�FHQWUDO�RIILFHV�DQG����N:������N:�LQ�UHPRWH�ORFDWLRQV���*HQHUDOO\��HPHUJHQF\�JHQHUDWRUV�VXSSRUW�+9$&�DQGRWKHU�FRPSXWHU�V\VWHPV��LQ�DGGLWLRQ�WR�WKH�WHOHFRPPXQLFDWLRQV�HTXLSPHQW��ZKHQRSHUDWLQJ�FHQWHUV�DUH�ORFDWHG�LQ�WKH�VDPH�EXLOGLQJ���7KHUHIRUH��URXWLQH�PDLQWHQDQFH�DQGWHVWLQJ�RI�WKH�HQWLUH�SRZHU�V\VWHP�LV�H[WUHPHO\�LPSRUWDQW�



$V�D�UXOH�RI�WKXPE��HPHUJHQF\�JHQHUDWLRQ�V\VWHPV�RSHUDWH�EHWZHHQ����SHUFHQW�WR���SHUFHQW�RI�WKH�GHVLJQHG�ORDG��DQG�DUH�UHSODFHG�ZLWK�ODUJHU�XQLWV�ZKHQ�WKH�ORDG�UHDFKHV���SHUFHQW�RI�GHVLJQHG ORDG���7KH�OLIH�H[SHFWDQF\�RI�WKLV�HTXLSPHQW�UDQJHV�IURP����WR���\HDUV���'LHVHO�SRZHUHG�JHQHUDWRUV�KDYH�WKH�ORQJHVW�OLYHV���&RPEXVWLRQ�WXUELQHV�KDYHVKRUWHU�OLYHV�DQG��DW�WLPHV� UHTXLUH�VSDUH�SDUWV�WKDW�DUH�GLIILFXOW�WR�REWDLQ�IRU�PDLQWHQDQFH�7KH�IROORZLQJ�DUH�VRPH�W\SLFDO�H[DPSOHV�RI�HPHUJHQF\�SRZHU�LQVWDOODWLRQV�
2IILFH�VL]H *HQHUDWRU &DSDFLW\ /RDG &HQWHU�'HVFULSWLRQ�������OLQHV ��'LHVHO� �����N: �����N:�� 0DMRU�XUEDQ�FHQWHU���������N: RIILFHV�DQG�RSHUDWLRQV���������N: FHQWHUV�LQFOXGHG
�������OLQHV ��7XUELQHV �����N: �����N: 6XEXUEDQ�FHQWHU��������N: HTXLSPHQW�RQO\
�������OLQHV ��'LHVHO ����N: ����N: 6PDOO�XUEDQ�DUHDRIILFHV�DQG�RSHUDWLRQV
������OLQHV ��'LHVHO ���N: ���N: 6PDOO�WRZQHTXLSPHQW�RQO\

*HQHUDOO\� D�ORFDWLRQ�ZLOO�IDOO�LQWR�RQH�RI�WKH�DERYH�FDWHJRULHV���+RZHYHU��WKHUH�PD\�EHORFDO�GLIIHUHQFHV�WKDW�PXVW�EH�WDNHQ�LQWR�DFFRXQW���)RU�H[DPSOH��VRPH�RI�WKH�FHQWHUV�LQ1HZ�<RUN��&KLFDJR RU�RWKHU�PDMRU�PHWURSROLWDQ�DUHDV� PD\�UHTXLUH�PXFK�ODUJHU�XQLWV�
&RROLQJ
:KHQ HOHFWURQLFV�DUH�FOXVWHUHG�LQ�D�FRPSDFW�DUHD�KHDW�FDQ�EXLOG XS DQG SXW�WKH�WHOHFRPHTXLSPHQW�DW�ULVN�IRU GDPDJH� 7KHUHIRUH��WHOHFRPPXQLFDWLRQV�HTXLSPHQW�VKRXOG�EHLQVWDOOHG�LQ�DQ HQYLURQPHQW�ZLWK�DGHTXDWH�FRROLQJ�
,Q�DGGLWLRQ��WKH�HTXLSPHQW�PXVW�EH�GHVLJQHG�WR�PHHW�WKH�KHDW�GHQVLW\�DQG�GLVVLSDWLRQUHTXLUHG�WR�PDWFK�WKH�EXLOGLQJ©V LQVWDOOHG�HTXLSPHQW���7KLV�LV�D�YHU\�LPSRUWDQWFRQVLGHUDWLRQ�ZKHQ�LQWURGXFLQJ�QHZ�HTXLSPHQW�LQWR�D�ORFDWLRQ��$V�D�UHVXOW� \RX�ZLOO�ILQGLQ�PDQ\�FDVHV�WKDW�WKH�V\VWHP�ZDV�GHVLJQHG�ZLWK�H[FHVV�FRROLQJ�FDSDFLW\�WR�KDQGOH�WKLVH[SRVXUH�
)DLOXUH�RI�DQ +9$&�V\VWHP�PD\�UHVXOW�LQ�FDWDVWURSKLF�GDPDJH�WR�WHOHFRP�HTXLSPHQW�0RVW�HTXLSPHQW�ZLOO�RSHUDWH�UHOLDEO\�XS�WR����GHJUHHV�)DKUHQKHLW���+RZHYHU��+9$&V\VWHPV�DQG�EXLOGLQJV�VKRXOG�EH�HTXLSSHG�ZLWK�DODUP�VHQVRUV�WKDW�DUH�GHVLJQHG�WR�VKXWGRZQ�WHOHFRPPXQLFDWLRQ�HTXLSPHQW�ZKHQ�WHPSHUDWXUHV�H[FHHG�D�FHUWDLQ�WHPSHUDWXUH���,QDGGLWLRQ�� LW©V�LPSRUWDQW�WR�FKDQJH�ILOWHUV�UHJXODUO\�WR�SURWHFW�WKH�HOHFWURQLF�HTXLSPHQWIURP�FRQWDPLQDWLRQ�



5RXWLQH�PDLQWHQDQFH�DQG�WHVWLQJ�RI�+9$&�DQG�HPHUJHQF\�SRZHU�V\VWHPV�LV�FULWLFDO�*RRG�ORFDWLRQV�KDYH�ZHOO�GRFXPHQWHG�SURFHGXUHV�DQG�UHFRUGV�RI�PDLQWHQDQFH�DFWLYLWLHVDQG�WHVW�UHVXOWV��:KHQ�EXGJHWV�DUH WLJKW� PDQ\�WHQG�WR VKRUWFXW�WKHVH�DFWLYLWLHV�WR�FXW�WKHFRVWV�RI RXWVLGH�FRQWUDFWRUV� ,Q�WKH�ORQJ�UXQ��KRZHYHU��FXWWLQJ�PDLQWHQDQFH�EXGJHWV�SXWVRQH�DW�ULVN�RI�FRVWO\�ORVVHV�
7HOHFRPPXQLFDWLRQV�DQG�&RPSXWHU�(TXLSPHQW
0XFK�RI�WKH�HTXLSPHQW�XVHG�LQ�WKH�WHOHFRPPXQLFDWLRQV�LQGXVWU\�LV�VSHFLDOW\�FRPSXWHUHTXLSPHQW� 6XFFHVVIXO�RSHUDWLRQ�RI�WHOHFRPPXQLFDWLRQV�HTXLSPHQW�LV�HQWLUHO\�GHSHQGHQWRQ�DQ�LQIUDVWUXFWXUH�WKDW�FRPSULVHV WKLQJV�OLNH�HOHFWULFDO SRZHU�DQG�PHFKDQLFDO�FRROLQJ�,W�LV�UHFRPPHQGHG�WKDW�WKH�ULVN�DQDO\VW�IROORZ�WKLV�DSSURDFK�LQ�H[DPLQLQJ�DQ�LQGLYLGXDOWHOHFRPPXQLFDWLRQV�ULVN�
7HOHFRPPXQLFDWLRQ IDFLOLWLHV�RIWHQ�KDYH�H[WHQVLYH�VHOI�GLDJQRVWLF�DQG�PRQLWRULQJV\VWHPV�WKDW�UHSRUW�RSHUDWLRQDO�VWDWXV��LQGLYLGXDO�FRPSRQHQW�IDLOXUHV��DQG�ORVV�RI�SRZHU�RUHQYLURQPHQWDO�FRQWURO��KHDWLQJ�RU�FRROLQJ���0RVW�V\VWHP�FDUGV�VZLWFK�WR�D�VSDUH�FLUFXLWZKHQ�D�OLQH�LQGLFDWHV�D�IDLOXUH�LV�HPLQHQW�
*RRG�ORFDWLRQV�KDYH�DODUP�V\VWHPV�ZLWK�UHPRWH�PRQLWRULQJ�RI�DOO�FULWLFDO�V\VWHPIXQFWLRQV���7KH�VZLWFKLQJ�DQG�WUDQVPLVVLRQ�V\VWHP KDUGZDUH�LV�YHU\�UHOLDEOH��DQG�LVGHVLJQHG�WR�GHWHFW DQG�FRUUHFW�HUURUV�RU�VZLWFK�WR�VSDUH�FLUFXLWV ZKHQ�QHFHVVDU\��([FHSWIRU�LQGLYLGXDO�OLQH�FDUGV� WKH�VZLWFKLQJ�HTXLSPHQW�LV�GXSOLFDWHG�ZLWK�DSSUR[LPDWHO\����RI�LWV�VRIWZDUH�DQG�SURFHVVLQJ�SRZHU�EHLQJ�GLUHFWHG�WR�GLDJQRVWLFV�DQG�WHVWLQJ�DFWLYLWLHV�$OPRVW�DOO�WURXEOHV�DUH�GHWHFWHG�DQG�FRUUHFWHG�EHIRUH�WKH\�DIIHFW�FXVWRPHU�VHUYLFH�6ZLWFKLQJ�V\VWHPV�DUH�UHPRWHO\�PRQLWRUHG�LQ�6ZLWFKLQJ�&RQWURO�&HQWHUV�DURXQG�WKHFORFN� ����GD\V�D�\HDU��$OO�DODUPV�IRU�DOO�VZLWFKLQJ�V\VWHPV�DUH�GLVSOD\HG�LQ�WKH�FRQWUROFHQWHU��)DLOXUHV�DUH�JHQHUDOO\�FDXVHG�E\�VRIWZDUH�RU�KXPDQ�HUURUV��(TXLSPHQW�IDLOXUHV�DUHJHQHUDOO\�OLPLWHG�WR�VPDOO�VZLWFKLQJ�FRPSRQHQWV�VXFK�DV�OLQH�IUDPHV�RU�OLQH�FDUGV��)LUHV�IORRGV��YROFDQRHV��HDUWKTXDNHV��HVSLRQDJH��WHUURULVW�DWWDFNV�DQG�RWKHU�QDWXUDO�HYHQWV�FDQFDXVH�FDWDVWURSKLF�IDLOXUHV�

:KDW�&DQ�*R�:URQJ"
7KH�IDFLOLWLHV�RI�WKH�WHOHFRPPXQLFDWLRQV�LQGXVWU\�DUH�JHQHUDOO\�UREXVW��ZHOO�HQJLQHHUHGDQG�KLJKO\�UHOLDEOH���7KH�IDFLOLW\� FRPELQHG�ZLWK�WKH�LQKHUHQW�UHGXQGDQF\�RI�WKH�SXEOLFVZLWFKHG�WHOHSKRQH�QHWZRUN��OHDGV�WR�DQ�H[WUHPHO\�UHOLDEOH�DQG�IOH[LEOH�V\VWHP��7KLVUHOLDELOLW\�FDQ�EH�GHPRQVWUDWHG�E\ WKH�ORVV�RI�D�PDMRU�QHWZRUN�ORFDWLRQ�DW�WKH�:RUOG7UDGH�&HQWHU�RQ�6HSW������������6HULRXV�LQWHUUXSWLRQ�RI�UHJLRQDO�WHOHSKRQH�WUDIILF ZDV�QRWH[SHULHQFHG� 7HOHSKRQH�QHWZRUNV�LQ�WKH�LQGXVWULDOL]HG�ZRUOG�DUH�WUXO\�GHSHQGDEOH�
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5HSODFHPHQW�9DOXHV
7KH�FRVW�WR�DFTXLUH�WHOHFRP�HTXLSPHQW�LV�D�JRRG�JDJH�WR�PHDVXUH�SRWHQWLDO�ORVV�VHYHULW\�:KLOH�LW�LV�H[WUHPHO\�XQOLNHO\�WKDW�DQ�HQWLUH�WHOHSKRQH�VZLWFK�FRXOG�EH�WDNHQ�FRPSOHWHO\RXW�RI�VHUYLFH��VKRUW�RI�DQ�HYHQW�VXFK�DV�WKH�DWWDFN�RQ�WKH�:RUOG�7UDGH�&HQWHU��LW�LV�DOZD\VZLVH�WR�NQRZ WKH�UHDO�UHSODFHPHQW�YDOXH�RI�LQVXUHG�DVVHWV���$V�D�UXOH�RI�WKXPE��DWHOHSKRQH�VZLWFK�VKRXOG�FRVW�DERXW�86����SHU�OLQH���7KDW�LV�WR�VD\�WKDW�D��������OLQHVZLWFK�ZLOO�FRVW�DERXW�86���������WR�UHSODFH�
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3URSHUW\�'DPDJH
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3RZHU�ORVV�LV�QRW�OLNHO\�WR�EH�D�VHULRXV�WKUHDW�WR�WHOHSKRQH�IDFLOLWLHV���7KLV�LV�EHFDXVH�RIWKH�XQGHUO\LQJ�'&�SRZHU�V\VWHPV�WKDW�VXSSRUW�WKH�HOHFWURQLFV��(YHQ�LQ�FDVHV�ZKHUHSRZHU�LV�ORVW�E\�IDLOXUH�RI�EDFNXS�JHQHUDWLRQ�DQG�EDWWHU\�GHSOHWLRQ��LW�LV�XQOLNHO\�WKDW�WKHHTXLSPHQW�ZLOO�EH�GDPDJHG�ZKHQ�RSHUDWLRQV�DUH�UHVXPHG�
%XVLQHVV�,QWHUUXSWLRQ
%XVLQHVV�LQWHUUXSWLRQ�LQYROYLQJ�WHOHFRPPXQLFDWLRQV�LV�GLIILFXOW�WR�DQWLFLSDWH���1HWZRUNUHGXQGDQF\�PLWLJDWHV�DQ\�VLJQLILFDQW�RYHUDOO�ORVV�RI�EXVLQHVV���7KH�WHOHFRPPXQLFDWLRQVQHWZRUN�LV�QRW�PRQROLWKLF� ,W©V�SRVVLEOH�WKDW�D�ORVV�LQ�D�IDFLOLW\�PD\�VLJQLILFDQWO\�UHGXFHRQH�FRPSDQ\©V�HDUQLQJV�ZKLOH�LQFUHDVLQJ�LQFRPH�IRU�DQRWKHU��,W�LV�HQWLUHO\�SRVVLEOH�WKDW�DFRPSDQ\�VXIIHULQJ�IURP�DQ�HTXLSPHQW�IDLOXUH�DW�RQH�RI�LWV�ORFDWLRQV�PD\�DFWXDOO\�UHVXOW�LQD�ZLQGIDOO�RI�UHYHQXH�WR�DQRWKHU�FRPSDQ\�ZKRVH�IDFLOLWLHV�PD\�EH�FDOOHG�XSRQ�WR�KDQGOHWKH�UH�URXWHG�WUDIILF�GXULQJ�WKH�RXWDJH�



8QGHUZULWLQJ�&RQVHTXHQFHV
,QVXUHUV�PXVW�NQRZ�WKH�VL]H�DQG�W\SH�RI�WKH�ULVN�DQWLFLSDWHG���7KHUH�LV�VXIILFLHQW�YDULDWLRQLQ�WKH�LQGXVWU\�WR�PDNH�JHQHUDO�UXOHV�LQDSSOLFDEOH���)RU�H[DPSOH��RZQHUVKLS�RI�H[RWLFFRPPXQLFDWLRQV�DVVHWV�VXFK�DV�D�VDWHOOLWH�ZLOO�UHTXLUH�VSHFLDO�DWWHQWLRQ�WR�FRYHUDJH�LQWHQWDQG�ORVV�SRWHQWLDOV�
8QXVXDO�VLWXDWLRQV�PD\�EH�HQFRXQWHUHG���7KHUH�DUH�FRPSDQLHV�WKDW�SHUIRUP�UDWKHUVSHFLDOL]HG�IXQFWLRQV�QRW�RUGLQDULO\�DVVRFLDWHG�ZLWK�WHOHFRPPXQLFDWLRQV���$Q�H[DPSOHZRXOG�EH�D�FRPSDQ\�SHUIRUPLQJ�FRQWURO�DQG�WHOHPHWU\�IRU�DQ�$UFWLF�SHWUROHXP�SLSHOLQH�DQG�KDYLQJ�D�EDFNXS�WUXQN�FDUULHG�RQ�D�VDWHOOLWH�XSOLQN�GRZQOLQN���6XFK�D�FRPSDQ\�ZRXOGQRW�EHQHILW�IURP�UHGXQGDQF\�WKDW�LV�FKDUDFWHULVWLFDOO\ IRXQG�LQ�D�SXEOLF�VZLWFKHG�QHWZRUN�7KH�ORVV�VFHQDULRV�SRVVLEOH�LQ�DQG�WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�HTXLSPHQW�IDLOXUH�PD\EH�YHU\�VXEVWDQWLDO�IRU�ERWK�SURSHUW\�GDPDJH�DQG�EXVLQHVV�LQWHUUXSWLRQ�
2EVROHWH�HTXLSPHQW�VKRXOG�EH�H[DPLQHG�WR�UHYLHZ�LWV�FRQGLWLRQ�DQG�ZKHWKHU UHSODFHPHQWSDUWV�DUH�DYDLODEOH���5HSODFHPHQW SDUWV�PXVW�EH�WDNHQ�LQWR�DFFRXQW�E\�XQGHUZULWLQJ�EHFDXVH ODFN�RI�SDUWV�PDNHV DQ\�ORVV�PRUH�VHULRXV�
&RQWUDFWV�GHILQH�WKH�UHODWLRQVKLS�EHWZHHQ�WHOHFRP�FRPSDQLHV�DQG�DUH�DQ�LPSRUWDQWHOHPHQW�LQ�DVVHVVLQJ�SRWHQWLDO�EXVLQHVV�LQWHUUXSWLRQ�H[SRVXUH���:KHQ�D�JHRJUDSKLFDOO\OLPLWHG�ILUP�LV�LQYROYHG��WKH�LPSDFW�RI�D�VLQJOH�RXWDJH�DW�RQH�RI�LWV�IDFLOLWLHV�FDQ�KDYHDGYHUVH�EXVLQHVV�LQWHUUXSWLRQ�FRQVHTXHQFHV�WKDW�PLJKW�QRW�KDYH�RFFXUUHG�KDG�LW�RZQHG�DJUHDWHU�SRUWLRQ�RI�WKH�WRWDO�QHWZRUN�
$OO�WHOHFRPPXQLFDWLRQV�IDFLOLWLHV�DUH�D�SRWHQWLDO�WDUJHW��:KHWKHU�LQ�ZDU�RU�LQ�D�WHUURULVWDWWDFN��WHOHFRPPXQLFDWLRQV�UHSUHVHQWV�D�YLWDO�LQIUDVWUXFWXUH�WKDW�DQ�HQHP\�ZRXOG�EHDQ[LRXV�WR�GHQ\�WR�DQ�RSSRQHQW�
7KH�FULWLFDO�HTXLSPHQW�LQ�D�WHOHFRPPXQLFDWLRQV�IDFLOLW\�QHHG�QRW�EH�WKHWHOHFRPPXQLFDWLRQV�HOHFWURQLFV�LWVHOI���$V�LQ�RWKHU�H�EXVLQHVVHV��WKH�VXSSRUWLQJLQIUDVWUXFWXUH�FDQ�EH�PRUH�LPSRUWDQW�LQ�WHUPV�RI�ORVV�SRWHQWLDOV���(OHFWULF�SRZHU��KHDWLQJ�YHQWLODWLRQ��DQG�DLU�FRQGLWLRQLQJ�LV�IUHTXHQWO\�MXVW�DV�YLWDO�WR�RYHUDOO�IXQFWLRQ��DQG�IDLOXUHRI�HYHQ�LQGLYLGXDO�LWHPV�FDQ�FDXVH�H[WHQVLYH�SURSHUW\�GDPDJH���,W�LV�DGYLVDEOH�WR�OHDUQZKHWKHU�WKLV�LQIUDVWUXFWXUH�LV�GHVLJQHG�DQG�LQVWDOOHG�LQ�D�PDQQHU�ZRUWK\�RIWHOHFRPPXQLFDWLRQV�UHOLDELOLW\�



/HJDF\�(TXLSPHQW�DQG�,QGXVWU\�)RUHFDVWV
7KH�FXUUHQW�YLQWDJHV�RI�WHOHFRPPXQLFDWLRQV�VZLWFKLQJ�HTXLSPHQW�LQFOXGH�WKH�1R���(66DQG�1R���(66�PDQXIDFWXUHG�E\�/XFHQW�7HFKQRORJLHV��WKH�(:6'�IURP�6LHPHQV��DQG�WKH'06�����DQG�WKH�'06���������IURP�1RUWHO��7KH�1R���(66�LV�QR�ORQJHU�PDQXIDFWXUHGDQG�WKH�RWKHUV�DUH�PDWXUH�DQG�IXOO\�GHYHORSHG�VZLWFKHV��7KH\�DUH�GHSOR\HG�WKURXJKRXWWKH�7HOFR�DQG�/RQJ�'LVWDQFH�FDUULHU�QHWZRUNV��7KHUH�DUH�VRPH�1R���(66�PDFKLQHV�VWLOOZRUNLQJ�LQ�WKH�ORFDO�H[FKDQJH�QHWZRUNV��7KLV�HTXLSPHQW�LV�DOVR�QR�ORQJHU�PDQXIDFWXUHG�7KHVH�PDFKLQHV�ZHUH�ILUVW�GHSOR\HG�LQ�WKH�����V�DQG�DUH�ZHOO�EH\RQG�WKHLU�WHFKQRORJLFDODJHV�DOWKRXJK�WKH\�VWLOO�SURYLGH�H[FHOOHQW�VHUYLFH��&XUUHQWO\� WKHUH�DSSHDUV�WR�EH�QRSUREOHP�DFTXLULQJ�UHSODFHPHQW�SDUWV�IRU�HTXLSPHQW�IDLOXUHV�RI�DQ\�RI�WKLV�HTXLSPHQW��,QWKH�8QLWHG�6WDWHV� WKH�5HJLRQDO�%HOO�2SHUDWLQJ�&RPSDQLHV�KDYH�YHU\�DFWLYH�3OXJ�,Q,QYHQWRU\�&RQWURO�V\VWHPV��'HIHFWLYH�SOXJ�LQ�FLUFXLW�SDFNV�DUH�UHWXUQHG�WR�YDULRXVYHQGRUV�IRU�UHSDLU��$OVR� DV�ROGHU�HTXLSPHQW�LV�UHSODFHG�LQ�RQH�RIILFH� LW�LV�WUDQVIHUUHG�WRRWKHU�RIILFHV�WR�DFFRPPRGDWH�JURZWK��$W�WKLV�VWDJH�LQ�WKH�WHFKQLFDO�OLYHV�RI�DOO�RI�WKHVZLWFKLQJ�HTXLSPHQW�PHQWLRQHG�DERYH��PDQXIDFWXUHUV�DUH�QRW�VSHQGLQJ�D�ORW�RI�UHVRXUFHVRQ�IXUWKHU�GHYHORSPHQW�EXW�DUH�ORRNLQJ�IRUZDUG�WR�WKH�QH[W�JHQHUDWLRQ�RI�VZLWFKHV�
7KH�QH[W�JHQHUDWLRQ�RI�VZLWFKHV�ZLOO�EH�$70��$V\QFKURQRXV�7UDQVIHU�0RGH��DQG�RU�,3�,QWHUQHW�3URWRFRO��EDVHG�VZLWFKHV��7KLV�HTXLSPHQW�LV�QRZ�LQ�GHYHORSPHQW�ZLWK�VRPHHDUO\�PRGHOV�GHSOR\HG�LQ�FDUULHUV©�ODERUDWRULHV��7KH�ILUVW�GHSOR\PHQWV�ZLOO�EH�LQVWDOOHG�LQWDQGHP�LQ�WKH�ORFDO�DQG�ORQJ�GLVWDQFH�QHWZRUNV���7KLV�ZLOO�RFFXU�LQ�WKH�QH[W�WZR�WR�WKUHH\HDUV��,QVWDOODWLRQV�LQ�ORFDO�H[FKDQJH�QHWZRUNV�ZLOO�SUREDEO\�EHJLQ�LQ�WKH�QH[W�WKUHH�WRILYH�\HDUV�

3DUW���¥�(�%XVLQHVV�5LVNV
'HILQLWLRQ
$Q�H�EXVLQHVV�ULVN�H[LVWV�DW�DQ\�FRPPHUFLDO�EXVLQHVV�ORFDWLRQ�WKDW�SURGXFHV�UHYHQXHEDVHG�RQ�WUDQVDFWLRQV�H[HFXWHG�E\�PHDQV�RI�D�SXEOLF�RU�SULYDWH�LQIRUPDWLRQ�QHWZRUN���7KHLQGLYLGXDO�WUDQVDFWLRQV�PD\�EH�ODUJH�RU�VPDOO���(�EXVLQHVV�ORFDWLRQV�SUHVHQW�XQLTXHH[SRVXUHV�WR�SURSHUW\��OLDELOLW\��DQG�HTXLSPHQW�EUHDNGRZQ�LQVXUHUV��DV�FRPSDUHG�WR�WKRVHSUHVHQWHG�E\�VR�FDOOHG�¦EULFN�DQG�PRUWDU§�EXVLQHVV�ORFDWLRQV�RI�VLPLODU�SK\VLFDO�VL]H�7KH�WUDQVDFWLRQV�LQYROYHG�LQ�H�EXVLQHVV�FDQ�LQFOXGH�UHWDLO�VDOHV��FXUUHQF\�DQG�VHFXULWLHVWUDGHV��FUHGLW�FDUG�FKDUJHV��RU�LQIRUPDWLRQ�VHUYLFHV���,Q�PRVW�FRPPHUFLDO�FRQWH[WV��DQ�H�EXVLQHVV�LQYROYHV�DQ�,QWHUQHW�:HE�VLWH�



:KDW�LV�D�:HE�6LWH"
$�ZHE�VLWH�LV�D�YLUWXDO�VWRUHIURQW��,W�LV�VLPLODU�WR�D�WHOHSKRQH�FDOO�FHQWHU�ZLWK�DXWRPDWLRQ�$�NH\�GLIIHUHQFH�LV�WKDW�LW�FDQ�RSHUDWH�DURXQG�WKH�FORFN��VHYHQ�GD\V�D�ZHHN��$QRWKHU�LVWKDW�LW�FDQ�VHUYH�D�ZRUOGZLGH�PDUNHW�
$�ZHE�VLWH�FDQ�EH�DFWLYH�RU�SDVVLYH��,Q�WKH�SDVVLYH�PRGH��LW�VHUYHV�PHUHO\�DV�D�SRLQW�IRUGLVWULEXWLRQ�RI�LQIRUPDWLRQ��7KH�LQIRUPDWLRQ�FDQ�EH�DV�PLQLPDO�DV�DQ�RQOLQH�EXVLQHVV�FDUGRU�DV�HODERUDWH�DV�DQ�HOHFWURQLF�FRS\�RI�WKH�VDOHV�FDWDORJ��7KH�NH\�LV�WKDW�LQ�D�SDVVLYH�:HEVLWH��QR�WUDQVDFWLRQV�FDQ�EH�SHUIRUPHG�RQ�OLQH�
$Q�DFWLYH�ZHE�VLWH�RIIHUV�D�WZR�ZD\�H[FKDQJH�RI�LQIRUPDWLRQ��XVXDOO\�FRPSULVLQJ�D�VDOHVWUDQVDFWLRQ��$Q�,QWHUQHW�FXVWRPHU�FDQ�VHDUFK�WKURXJK�WKH�FDWDORJ�RI�WKH�H�EXVLQHVV�DQG��E\VLPSOH�PRXVH�FOLFN��GHVLJQDWH�SURGXFWV�WR�EH�SXUFKDVHG��2QFH�WKH�FXVWRPHU�KDVGHVLJQDWHG�DOO�LQWHQGHG�LWHPV�IRU�SXUFKDVH��D�FKHFNRXW�FDQ�EH�DFFRPSOLVKHG�GXULQJ�ZKLFKWKH�FXVWRPHU�SURYLGHV�FUHGLW�FDUG�LQIRUPDWLRQ�DQG�VKLSSLQJ�LQVWUXFWLRQV� 'HYHORSPHQW�RI,QWHUQHW�FRPPHUFH�LQ�UHFHQW�\HDUV�KDV�VWURQJO\�IDYRUHG�WKH�DFWLYH�:HE�VLWH�
/RRN�DJDLQ�EHORZ�DW�)LJXUH����7KH�S\UDPLG�VKRZV�WKDW�WKH�EDVLF�EXLOGLQJ�EORFN�LV�WKHEXLOGLQJ��ZKLFK�SURYLGHV�VWUXFWXUH�DQG�VKHOWHU�WR�WKH�H�EXVLQHVV�ORFDWLRQ� 2Q�WKDWIRXQGDWLRQ�DUH�VXFFHVVLYH�EXLOGLQJ�EORFNV�LQ�GHVFHQGLQJ�RUGHU�RI�QHFHVVLW\��(OHFWULFSRZHU�LV�UHTXLUHG�E\�DOO�RI�WKH�HOHPHQWV�ODLG�XSRQ�LW�¥�FRROLQJ�HTXLSPHQW�WHOHFRPPXQLFDWLRQV�JHDU��DQG�FRPSXWHUV� $OO�PXVW�EH�SUHVHQW�DQG�SURSHUO\LQWHUFRQQHFWHG�IRU�WKH�ORFDWLRQ�WR�RSHUDWH���(DFK�IXQFWLRQDO�EORFN�GHSHQGV�RQ�DOO�RI�WKRVHEHORZ�LW�LQ�WKLV�ILJXUH�

(OHFWULF�3RZHU
&RROLQJ

7HOHFRPPXQLFDWLRQV
&RPSXWHU(TXLSPHQW

%XLOGLQJ�DQG�8WLOLWLHV



'LVWLQJXLVKLQJ�&KDUDFWHULVWLFV���(TXLSPHQW
7KH�GHYHORSPHQW�RI�WKH�H�EXVLQHVV�PRGHO�SUHVHQWV�D�IHZ��DQG�SHUKDSV�RQO\�D�IHZ�GLIIHUHQFHV�IURP�DQ�HTXLSPHQW�VWDQGSRLQW�
7KHVH�DULVH�IURP�WZR�DVSHFWV�RI�H�EXVLQHVV�

�� 0RVW�H�EXVLQHVV�WHFKQRORJ\�DVVHWV�DUH�D�FROOHFWLRQ�RI�VROLG�VWDWH�HOHFWURQLFHTXLSPHQW�LWHPV�RI�UHODWLYHO\�PRGHVW�LQGLYLGXDO�FRPSRQHQW�FRVW���:KHWKHU�WKLV�LVWHOHFRPPXQLFDWLRQ�JHDU�RU�DQ�,QWHUQHW�VHUYHU�IDUP��LW�FDQ�EH�HFRQRPLFDOO\UHSDLUHG�RU�UHSODFHG�RQ�DQ�LQGLYLGXDO�LWHP�EDVLV���(YHQ�WHOHSKRQH�VZLWFKHV�KDYLQJKLJK�DFTXLVLWLRQ�FRVW�DUH�EXLOW�LQ�D�KLJKO\�PRGXODU�ZD\ DQG�FDQ�EH�UHDGLO\�UHSDLUHGDIWHU�LQGLYLGXDO FRPSRQHQW�RU�PRGXOH�IDLOXUH���2QO\�DQ�HYHQW�WKDW�GDPDJHV�RUGLVDEOHV�D�VLJQLILFDQW�QXPEHU�RI�WKHVH�LQGLYLGXDO�HTXLSPHQW�LWHPV�ZLOO�JHQHUDWH�DUHDOO\�ODUJH�FODLP�XQGHU�DQ�HTXLSPHQW�EUHDNGRZQ�SROLF\���,Q�WKH�WHOHSKRQH�VZLWFKH[DPSOH��IDLOXUH�RI�D�JUHDW�QXPEHU�RI�PRGXODU�HOHPHQWV�LV�QHFHVVDU\�EHIRUH�UHSDLUFRVW�FRXOG�EHJLQ�WR�DSSURDFK�WKH�DFTXLVLWLRQ�FRVW�RI�WKH�VZLWFK�
�� 7ZR�NLQGV�RI�HYHQWV�FDQ�SURGXFH�ZLGHVSUHDG�GDPDJH�RU�GLVDEOHPHQW���D��ORVV�RISRZHU�RU��E��ORVV�RI�FRROLQJ�

,Q�WKH�ORVV�RI�SRZHU�FDVH��EXVLQHVV�LQWHUUXSWLRQ�ZLOO�EH�WKH�SULQFLSDO�ORVVFRPSRQHQW��VLQFH�WKH�KDUGZDUH�VKRXOG�UHPDLQ�LQWDFW�GXULQJ�WKH�SRZHU�LQWHUUXSWLRQDQG�EH�UHDG\�IRU�UHWXUQ�WR�VHUYLFH�RQ�LWV�UHVWRUDWLRQ�
/RVV�RI�FRROLQJ��RQ�WKH�RWKHU�KDQG��FDQ�SURGXFH�ZLGHVSUHDG�IDLOXUHV�RI�HOHFWURQLFFRPSRQHQWV�UHVXOWLQJ�IURP�KLJK�LQWHUQDO�HTXLSPHQW�WHPSHUDWXUHV��OHDGLQJ�WRFRVWO\�SURSHUW\�GDPDJH�DQG�HQVXLQJ�EXVLQHVV�LQWHUUXSWLRQ��ZKLFK�ZLOO�FRQWLQXH�IRUDV�ORQJ�DV�LW�WDNHV�WR�UHVWRUH�SUH�ORVV�RSHUDWLRQ�
+HDW�NLOOV���$�UXOH�RI�WKXPE��IRU�HYHU\����GHJUHHV�&HOVLXV ULVH�LQ�WHPSHUDWXUH��WKHVSHHG�RI�FKHPLFDO�UHDFWLRQV�GRXEOHV��LQFOXGLQJ�WKH�FKHPLFDO�GHJUDGDWLRQ�RILQVXODWLRQ�PDWHULDOV�DQG�VROLG�VWDWH�WUDQVLVWRU�MXQFWLRQV���)URP�D�WHFKQLFDOVWDQGSRLQW��PXFK�RI�WKLV�KHDW�LQGXFHG�GDPDJH�FDQ�EH�DYRLGHG�LI�WKH�IDFLOLW\�LVGHVLJQHG�ZLWK�LQWHUORFNV�WKDW�ZLOO�SHUIRUP�DQ�RUGHUO\�VKXWGRZQ�RI�KDUGZDUH�ZKHQWKHUH�LV�DQ�LQFUHDVLQJ�WHPSHUDWXUH���6XFK�LQWHUORFNLQJ�VKRXOG�EH�PDQGDWRU\�IRULQVXUHG�ORFDWLRQV�



3URSHUW\�FDVXDOW\�ORVV�HYHQWV�WKDW�LQYROYH�DQ�H�EXVLQHVV�VLWH�FDQ�EH�H[FHSWLRQDOO\�VHYHUH�6XFK�ORVVHV�DUH�OLNHO\�WR�LQYROYH�GHVWUXFWLRQ�RI�D�ODUJH�QXPEHU�RI�HTXLSPHQW�LWHPV���(YHQWKRXJK�LQGLYLGXDO�YDOXHV�PD\�EH�PRGHVW��WKH�TXDQWLW\�RI�WKHVH�WKDW�FDQ�EH�LQVWDOOHG�LQ�DJLYHQ�VSDFH�FDQ�UHSUHVHQW�DQ�H[FHSWLRQDO�FRQWHQW�YDOXH���7KLV�LV�HVSHFLDOO\�WUXH�LI�DQ�XOWUDKLJK�UHOLDELOLW\�SRZHU�DQG�FRROLQJ�LQVWDOODWLRQ�LV�LQFOXGHG�LQ�WKH�ORVV�
:KHWKHU�LQYRNHG�XQGHU�DQ�HTXLSPHQW�EUHDNGRZQ�RU�SURSHUW\�FDVXDOW\�IRUP��EXVLQHVVLQWHUUXSWLRQ�FDQ�EH�SDUWLFXODUO\�GDQJHURXV�LQ�WKH�H�EXVLQHVV�ZRUOG�LI�WKH�ORFDWLRQ�KDQGOHVD�KLJK�YROXPH�RI�WUDQVDFWLRQDO�EXVLQHVV���/DUJH�,QWHUQHW�UHWDLO�VDOHV�DQG�EDQN�FUHGLW�FDUGSURFHVVLQJ�RSHUDWLRQV�DUH�H[DPSOHV���:KDW�LV�WKH�GROODU�YDOXH�RI����PLQXWHV�RIWUDQVDFWLRQV�IRU�D�PDMRU�FUHGLW�FDUG"��,W�LV�WHFKQLFDOO\�SRVVLEOH�IRU�VXFK�RSHUDWLRQV�WR�EHFDSDEOH�RI�D�WUDQVDFWLRQ�YROXPH�ZKLFK�LV�DW�OHDVW�DQ�RUGHU�RI�PDJQLWXGH�JUHDWHU�WKDQ�WKDWGHOLYHUHG�E\�D�VWDWH�RI�WKH�DUW��WHOHSKRQH�VDOHV�RSHUDWLRQ�RI�HTXLYDOHQW�SK\VLFDO�VL]H�
:H�DUJXH�IRU�D�QHZ�PHWULF�FDOOHG�7UDQVDFWLRQ�'HQVLW\�

7UDQVDFWLRQ�'HQVLW\� �WKHRUHWLFDO�PD[�QXPEHU�RI�WUDQVDFWLRQV���XQLW�WLPH�;DYHUDJH�WUDQVDFWLRQ�YDOXH���IORRU�DUHD�
:KLOH�WKH�QXPEHU�VR�FDOFXODWHG�PD\�QRW�PDWFK�ZLWK�WKH�DFWXDO�KLVWRULFDO�EXVLQHVV�YROXPHRI�WKH�ORFDWLRQ��LW�ZLOO�LQGLFDWH�LWV�PD[LPXP�SRWHQWLDO���,I�UHOLDEOH�YDOXHV�DUH�QRW�DYDLODEOH�LW�ZRXOG�EH�SUXGHQW�WR�OLPLW�EXVLQHVV�LQWHUUXSWLRQ�FRYHUDJH�DW�VRPH�DJUHHG�OHYHO�WKDWSHUPLWV�UDWLRQDO�XQGHUZULWLQJ�
,QWHUQHW�VDOHV�RSHUDWLRQV�DUH�EHFRPLQJ�PRUH�QXPHURXV���,W�LV�D�FODVV�RI�H�EXVLQHVV�ULVNWKDW�LV�JURZLQJ�UDSLGO\���6XFK�EXVLQHVVHV�GR�QRW��DV�D�UXOH��DOZD\V�HPSOR\�WKH�NLQG�RIUXJJHG�SRZHU�DQG�FRROLQJ�LQIUDVWUXFWXUH�WKDW�KDV�EHHQ�GHYHORSHG�RYHU�WLPH�LQ�WKHWHOHSKRQH�LQGXVWU\���,W�LV�WKHVH�QHZHU�HQWHUSULVHV�WKDW�PD\�QRW�EH�EDFNHG�E\�D�VXIILFLHQWO\UHOLDEOH�SRZHU�DQG�FRROLQJ�V\VWHPV��DQG�KHQFH�UHSUHVHQW�D�JUHDWHU�HTXLSPHQW�EUHDNGRZQULVN�
&RPSXWHUV�DQG�7HOHFRPPXQLFDWLRQV
&RPSXWHUV�WKDW�SURYLGH�IXQFWLRQDOLW\�WR�DQ�H�EXVLQHVV�FDQ�VHUYH�DV�ILOH�VHUYHUV�WHOHFRPPXQLFDWLRQV�VZLWFKHV��RU�RWKHU�QHWZRUN�HOHPHQWV���0DUNHW�IRUFHV��FRPSHWLWRUV�JHQHUDOO\�UHTXLUH�WKDW�WKHVH�EH�DW�VWDWH�RI�WKH�DUW�OHYHO�RI�VSHHG�DQG�IXQFWLRQ���,QWHUQHWFXVWRPHUV�DUH�LQWROHUDQW�RI�WKH�GHOD\�DQG�LQFRQYHQLHQFH�LPSRVHG�E\�REVROHVFHQWHTXLSPHQW�DQG�V\VWHPV���)RU�WKLV�UHDVRQ��WKHVH�REMHFWV�WHQG�WR�EH�UHDVRQDEO\�QHZ�DQG��LIWKH�HQWHUSULVH�LV�ILQDQFLDOO\�KHDOWK\��FRQVWDQWO\�VXSSOHPHQWHG�E\�ODWH�PRGHO�JHDU�
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