
;WUHPFRLQ�([FKDQJH
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����� 8SGDWH�	�0DLQWHQDQFH

����� ([FKDQJH�1HWZRUN

����� )XWXUH�&RQVLGHUDWLRQ�RI�+DUGZDUH�([FKDQJH

����� ;WUHPFRLQ�7UR\�&DUG
����� ;WUHPFRLQ�7RNHQL]DWLRQ
����� 3RZHUHG�E\�%ORFNFKDLQ�7HFKQRORJ\
����� :K\�ZH�XVH�%(3���72.(1
����� 7KH�;75�7RNHQ"
����� :KR�ΖV�ΖW�)RU"
����� +RZ�'RHV�ΖW�:RUN"
����� :KDW�0DNHV�;75�8QLTXH"
����� +RZ�6HFXUHG�ΖV�7KH�;75�1HWZRUN"
����� /DXQFKLQJ�([FKDQJH�RQ�WKH�
� ;WUHPFRLQ�2SHQ�VRXUFH�([FKDQJH
����� ([FKDQJH�&ROODWHUDO
����� /DXQFK�$FWLYDWLRQ
����� 'HVWUXFWLRQ
����� 7RNHQ�0RGHO
���� 7RNHQRPLFV
����� 7RNHQ�ΖQIRUPDWLRQ
����� 7RNHQ�'LVWULEXWLRQ
����� 7RNHQ�/DXQFK3DG
����� 7RNHQ�)RUHFDVW
����� 5RDGPDS
����� 3URMHFW�3XEOLFDWLRQ
����� 3URMHFW�)RXQGHUV"
����� 8VHIXO�/LQNV
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:LWK�WKH�HPHUJHQFH�RI�FU\SWR�LQGXVWU\��ZH�KDYH�VHHQ�D�VLJQLȴFDQW�JURZWK�LQ�RSHQ�ȴQDQFLDO�WRROV�DQG�
VHUYLFHV�DQG�SULPDULO\�LQ�H[FKDQJHV��([FKDQJHV�DUH�PDUNHWSODFHV�WKDW�KHOS�XV�GLVFRYHU�SULFH�LQ�RSHQ�
VXSSO\�DQG�GHPDQG�PDUNHWV��$V�D�UHVXOW��H[FKDQJHV�FUHDWH�PDUNHWV�WKDW�DUH�DFFHVVLEOH�WR�ODUJH�
QXPEHU�RI�SDUWLFLSDQWV�ZKRP�FDQ�FRQGXFW�WUDQVDFWLRQV�LQ�D�IDLU�DQG�HɝFLHQW�PDQQHU��

([FKDQJHV�DUH�EHFRPLQJ�PRUH�DFFHVVLEOH�WRGD\�GXH�WR�FU\SWRFXUUHQF\�DQG�EORFNFKDLQ�GHPDQG�LQ�
WKH�PDUNHW��*HOL\RR�%LOLġLP�DV�D�WUDGLQJ�DQG�H[FKDQJH�VRIWZDUH�WHFKQRORJ\�SURYLGHU�LQWURGXFHG�D�
QHZ�VRIWZDUH��;WUHPFRLQ�([FKDQJH��GHVLJQHG�WR�HQDEOH�EXVLQHVVHV�DQG�LQGLYLGXDOV�WR�ODXQFK�DQG�
RSHUDWH�VFDODEOH�H[FKDQJH�SODWIRUPV�RQ�WKHLU�RZQ��7KLV�LV�DFKLHYHG�E\�FUHDWLQJ�D�G\QDPLF�WUDGLQJ�
V\VWHP�ZLWK�D�ȵH[LEOH�VHWXS�DQG�FRQȴJXUDWLRQ�WKDW�FDQ�KRVW�LQȴQLWH�QXPEHU�RI�GLJLWDO�DVVHWV�DQG�
FU\SWRFXUUHQFLHV��7KH�VROXWLRQ�SURYLGHV�D�IXOO�WUDGLQJ�SODWIRUP�LQFOXGLQJ�PDWFKLQJ�HQJLQH��$3ΖV��
UHDO�WLPH�GDWD�IHHG�DQG�PDUNHW�GDWD�VWUHDP�DOO�DYDLODEOH�LQ�D�FXVWRPL]DEOH�WUDGLQJ�WHUPLQDO��

%\�XWLOL]LQJ�EORFNFKDLQ� WHFKQRORJ\�EDVHG�RQ�(WKHUHXP�VPDUW�FRQWUDFW��ZH�FUHDWHG�DQ�H[FKDQJH�
WRNHQ�DOVR�QDPHG�DV�;WUHPFRLQ�7RNHQ���;75��ZKLFK�LV�D�XWLOLW\�WRNHQ�IRU�;WUHPFRLQ�([FKDQJH��ΖW�
FUHDWHV� DQ� RSHQ� HFRV\VWHP� IRU� EXVLQHVVHV� DQG� LQGLYLGXDOV� WR� RSHUDWH� DQG� UXQ� D� IULFWLRQ�OHVV�
H[FKDQJH��ΖW�ZRXOG�DOVR�FUHDWH�DQ�RSSRUWXQLW\�IRU�LQYHVWRUV�DQG�RWKHU�SDUWLFLSDQWV�WR�DOORFDWH�IXQGV�
DQG�VKDUH�OLTXLGLW\�IRU�H[FKDQJHV�WKURXJK�;WUHPFRLQ�7RNHQ�LQ�WKH�GLVWULEXWHG�H[FKDQJH�QHWZRUN�LQ�
DQ�DXWRQRPRXV�PDQQHU�

� ΖQ� WKLV� :KLWHSDSHU� ZH� H[SODLQ� WKH� PRWLYDWLRQ� EHKLQG� WKLV� HFRV\VWHP�� :H� WKHQ� GHVFULEH� WKH�
H[FKDQJH�DQG�VRIWZDUH�VSHFLȴFDWLRQ�RI�;WUHPFRLQ�([FKDQJH��LWV�GHVLJQ�DQG�DUFKLWHFWXUH�DV�ZHOO�DV�
LWV�FRPSRQHQWV��$IWHUZDUGV�ZH�GLVFXVV�DERXW�WKH�;WUHPFRLQ�RSHQ�H[FKDQJH�DQG�SURFHHG�ZLWK�WKH�
WRNHQ�PRGHO�DQG�LWV�GLVWULEXWLRQ��8OWLPDWHO\��IXWXUH�FRQVLGHUDWLRQV��5RDGPDS�DQG�WKH�FRQFOXVLRQ�WR�
ZUDS�XS��

3/($6(�127(�7+Ζ6�:+Ζ7(3$3(5�Ζ6�21/<�)25�('8&$7Ζ21$/�385326(�$1'�%()25(�$1<�385&+$6(�
2)�;75(0&2Ζ1�72.(1���;75���<28�$5(�5(48Ζ5('�72�5($'�$1'�$&&(37�7+(�72.(1�385&+$6(�
$*5((0(17� 2)� ;75(0&2Ζ1� )281'$7Ζ21� *(/Ζ<22� %Ζ/Ζ6Ζ0� �� 5(38%/Ζ&� 2)� 785.(<�
Ζ1&25325$7Ζ21��

&RS\ULJKW�k������*HOL\RR�%LOLġLP��

:LWKRXW�SHUPLVVLRQ��DQ\RQH�PD\�XVH��UHSURGXFH�RU�GLVWULEXWH�DQ\�PDWHULDO�LQ�WKLV�ZKLWH�SDSHU�IRU�
QRQ�FRPPHUFLDO�DQG�HGXFDWLRQDO�XVH��L�H���RWKHU�WKDQ�IRU�D�IHH�RU�IRU�FRPPHUFLDO�SXUSRVHV��SURYLGHG�
WKDW�WKH�RULJLQDO�VRXUFH�DQG�WKH�DSSOLFDEOH�FRS\ULJKW�QRWLFH�DUH�FLWHG�
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7KLV�;WUHPFRLQ�7HFKQLFDO�:KLWHSDSHU�LV�IRU�LQIRUPDWLRQ�SXUSRVHV�RQO\��*HOL\RR�GRHV�QRW�JXDUDQWHH�WKH�
DFFXUDF\�RI�RU�WKH�FRQFOXVLRQV�UHDFKHG�LQ�WKLV�ZKLWHSDSHU��DQG�WKLV�ZKLWHSDSHU�LV�SURYLGHG�ȊDV�LVȋ��*HOL\RR�
GRHV�QRW�PDNH�DQG�H[SUHVVO\�GLVFODLPV�DOO�UHSUHVHQWDWLRQV�DQG�ZDUUDQWLHV��H[SUHVV��LPSOLHG��VWDWXWRU\�RU�
RWKHUZLVH��ZKDWVRHYHU��LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��

�L�� :DUUDQWLHV� RI� PHUFKDQWDELOLW\�� ȴWQHVV� IRU� D� SDUWLFXODU� SXUSRVH�� VXLWDELOLW\�� XVDJH�� WLWOH� RU� QR�
LQIULQJHPHQW��

�LL�� WKDW�WKH�FRQWHQWV�RI�WKLV�ZKLWHSDSHU�DUH�IUHH�IURP�HUURU��DQG�
�LLL�� 7KDW�VXFK�FRQWHQW�ZLOO�QRW�LQIULQJH�WKLUG�SDUW\�ULJKWV��*HOL\RR�DQG�LWV�DɝOLDWHV�VKDOO�KDYH�QR�OLDELOLW\�

IRU�GDPDJHV�RI�DQ\�NLQG�DULVLQJ�RXW�RI�WKH�XVH��UHIHUHQFH�WR��RU�UHOLDQFH�RQ�WKLV�ZKLWHSDSHU�RU�DQ\�RI�
WKH�FRQWHQW�FRQWDLQHG�KHUHLQ��HYHQ�LI�DGYLVHG�RI�WKH�SRVVLELOLW\�RI�VXFK�GDPDJHV��ΖQ�QR�HYHQW�ZLOO�
*HOL\RR�RU�LWV�DɝOLDWHV�EH�OLDEOH�WR�DQ\�SHUVRQ�RU�HQWLW\�IRU�DQ\�GDPDJHV��ORVVHV��OLDELOLWLHV��FRVWV�RU�
H[SHQVHV�RI�DQ\�NLQG�

:KHWKHU�GLUHFW�RU�LQGLUHFW��FRQVHTXHQWLDO��FRPSHQVDWRU\��LQFLGHQWDO��DFWXDO��H[HPSODU\��SXQLWLYH�RU�VSHFLDO�
IRU�WKH�XVH�RI��UHIHUHQFH�WR��RU�UHOLDQFH�RQ�WKLV�ZKLWHSDSHU�RU�DQ\�RI�WKH�FRQWHQW�FRQWDLQHG�KHUHLQ��LQFOXGLQJ��
ZLWKRXW�OLPLWDWLRQ��DQ\�ORVV�RI�EXVLQHVV��UHYHQXHV��SURȴWV��GDWD��XVH��JRRGZLOO�RU�RWKHU�LQWDQJLEOH�ORVVHV�
7KH� LQIRUPDWLRQ� LQ� WKLV� GRFXPHQW�GRHV�QRW� FRQVWLWXWH� D� UHFRPPHQGDWLRQ�E\� DQ\�SHUVRQ� WR�SXUFKDVH�
;WUHPFRLQ�7RNHQV�RU�DQ\�RWKHU�FU\SWRJUDSKLF�WRNHQ�RU�FXUUHQF\�DQG�*HOL\RR�KDV�QRW�DXWKRUL]HG�DQ\�DQ\RQH�
WR�PDNH�DQ\�VXFK�UHFRPPHQGDWLRQ��;WUHPFRLQ�7RNHQV�DUH�VSHFXODWLYH�DQG�LQYROYH�D�KLJK�GHJUHH�RI�ULVN�DQG�
XQFHUWDLQW\�

�7KH�VDOH�RI�;WUHPFRLQ�7RNHQV�LV�DLPHG�VROHO\�DW�SHUVRQV�ZKR�KDYH�VXɝFLHQW�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�
RI�EORFNFKDLQ�DQG�FU\SWRJUDSKLF�WRNHQV�DQG�RWKHU�GLJLWDO�DVVHWV��VPDUW�FRQWUDFWV��VWRUDJH�PHFKDQLVPV��VXFK�
DV� GLJLWDO� RU� WRNHQ� ZDOOHWV�� EORFNFKDLQ�EDVHG� VRIWZDUH� V\VWHPV� DQG� EORFNFKDLQ� RU� GLVWULEXWHG� OHGJHU�
WHFKQRORJ\��WR�EH�DEOH�WR�HYDOXDWH�WKH�ULVNV�DQG�PHULWV�RI�D�SXUFKDVH�RI�;WUHPFRLQ�7RNHQV�DQG�DUH�DEOH�WR�
EHDU�WKH�ULVNV�WKHUHRI��LQFOXGLQJ�ORVV�RI�DOO�DPRXQWV�SDLG�DQG�ORVV�RI�;WUHPFRLQ�7RNHQV�SXUFKDVHG��

3RWHQWLDO� SXUFKDVHUV� PXVW� IXUWKHU� PDNH� WKHLU� RZQ� LQGHSHQGHQW� DVVHVVPHQW�� DIWHU� PDNLQJ� VXFK�
LQYHVWLJDWLRQV� DV� WKH\� FRQVLGHU� QHFHVVDU\�� RI� WKH� PHULWV� RI�� DQG� WKHLU� VXLWDELOLW\� IRU�� SXUFKDVLQJ� DQ\�
;WUHPFRLQ�7RNHQV�DQG�VKRXOG�FRQVXOW�WKHLU�DFFRXQWLQJ��OHJDO�DQG�WD[�UHSUHVHQWDWLYHV�DQG�DGYLVHUV�LQ�RUGHU�
WR�HYDOXDWH�WKH�HFRQRPLF��OHJDO�DQG�WD[�FRQVHTXHQFHV�RI�SXUFKDVLQJ�;WUHPFRLQ�7RNHQV��

&HUWDLQ�VWDWHPHQWV�FRQWDLQHG�LQ�WKLV�GRFXPHQW�PD\�FRQVWLWXWH�IRUZDUG�ORRNLQJ�VWDWHPHQWV�RU�VSHDN�WR�
IXWXUH�HYHQWV�RU�SODQV��6XFK�IRUZDUG�ORRNLQJ�VWDWHPHQWV�RU�LQIRUPDWLRQ�LQYROYH�NQRZQ�DQG�XQNQRZQ�ULVNV�
DQG�XQFHUWDLQWLHV��ZKLFK�PD\�FDXVH�DFWXDO�HYHQWV�WR�GL΍HU�PDWHULDOO\��1R�UHOLDQFH�VKRXOG�EH�SODFHG�RQ�DQ\�
VXFK�IRUZDUG�ORRNLQJ�VWDWHPHQWV�RU�LQIRUPDWLRQ�
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:KDW� DUH� WKH� ELJJHVW� SUREOHPV� WKDW� FU\SWRFXUUHQF\� WUDGHUV�� LQYHVWRUV� DQG�
HQWUHSUHQHXU�VHH�LQ�FXUUHQWO\�DYDLODEOH�H[FKDQJH�PDUNHWV"

%ORFNFKDLQ�WHFKQRORJ\�DQG�FU\SWRFXUUHQF\�DUH�FXUUHQWO\�SRUWUD\HG�DV�WKH�QXPEHU�RQH�ELJ�
FRQWHQGHU�WR�WKH�FXUUHQW�ȴQDQFLDO�V\VWHP�LQ�WKH�ZKROH�ZRUOG�ZLWK�LWV�PDUNHW�FDSLWDOL]DWLRQ�LV�
DERXW���WULOOLRQ��3URPLVLQJ�WR�ȴJKW�FRUSRUDWH�UHG�WDSH��LQFUHDVH�ȴQDQFLDO�IRUPDWLRQ�DQG�FUHDWH�
D�PRUH�ȵH[LEOH�DQG�WUDQVSDUHQW�HFRQRP\�JOREDOO\��:KLOH�DOO�WKLV�LV�WUXH��LW
V�QRW�DOZD\V�VXQQ\�
EHFDXVH�RI�WKH�FKDOOHQJHV�FU\SWR�([FKDQJHV�DUH�IDFLQJ�
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;WUHPFRLQ�LV�DQ�RSHQ�VRXUFH�KLJKO\�VHFXUHG�H[FKDQJH�HFRQRP\��HPSRZHULQJ�WKH�IXWXUH�RI�
RSHQ�DQG�RQOLQH�PDUNHWSODFHV�� ΖW� LV� XVHG� DV� D� W\SH�RI� GLJLWDO� IXHO�ZKLFK� DOORZV� H[FKDQJH�
RSHUDWRUV�WR�IUHHO\�UXQ�DQG�RSHUDWH�D�VHFXUHG�H[FKDQJH�V\VWHP��7KH�WHFKQRORJ\�LV�DOUHDG\�
EXLOW�DQG�LV�LQ�SURGXFWLRQ�JOREDOO\�DQG�ZH�VHHN�WR�H[SDQG�DQG�RSHQ�XS�WKH�WHFKQRORJ\�WR�WKH�
ZRUOG� WKURXJK� WKH� ;WUHPFRLQ� 1HWZRUN� DQG� PRGHO�� ΖW� KHOSV� LQFUHDVLQJ� WKH� WUDQVSDUHQF\��
DFFHVVLELOLW\�DQG�WKH�JOREDO�SHQHWUDWLRQ�RI�RQH�RI�WKH�PRVW�LQQRYDWLYH�FUHDWLRQ�RI�KXPDQLW\��
H[FKDQJHV�

;WUHPFRLQ� IRUPV� DQ� H[FKDQJH� QHWZRUN� ZKHUH� SDUWLFLSDQWV� FDQ� VKDUH� DQG� UH�URXWH� WKHLU�
OLTXLGLW\� DQG� FUHGLW� OLQHV� DQG� LQYHVWRUV� KDYH� WKH� RSSRUWXQLW\� WR� ERRVW� ODXQFKLQJ� QHZ�
H[FKDQJHV�DQG�FUHDWH�QHZ�YHQXHV�IRU�WUDGLQJ�JOREDOO\��;WUHPFRLQ�LV�GLVWULEXWHG�LQ�WKH�PRVW�
WUDQVSDUHQW� ZD\� IROORZLQJ� PDUNHW� DGRSWLRQ� FXUYH� SDWWHUQ� DQG� LV� GLVWULEXWHG� RQ�
;WUHPFRLQ�FRP�ZKHUH�LQYHVWRUV�DQG�H[FKDQJH�RSHUDWRUV�FDQ�SDUWLFLSDWH�WR�SXUFKDVH�WKHVH�
WRNHQV�

%5,()�
,1752'8&7,21

ZZZ� [ W U HPFR L Q � L R



���

;WUHPFRLQ�([FKDQJH�LV�DQ�RSHQ�H[FKDQJH�VRIWZDUH�VROXWLRQ�WKDW�FRPHV�LQ�
PXOWLSOH� FRPSRQHQWV� ZKLFK� DUH� H[SODLQHG� LQ� WKLV� VHFWLRQ� LQ� GHWDLOV��
;WUHPFRLQ�([FKDQJH�DV�VRIWZDUH�VROXWLRQ�LV�D�VWDQGDORQH�V\VWHP�
�
ΖQ�WKLV�FKDSWHU�ZH�GHVFULEH�WKH�H[FKDQJH�V\VWHP�VSHFLȴFDWLRQ�DQG�KRZ�WKH�
VRIWZDUH�LQ�;WUHPFRLQ�([FKDQJH�ZRUNV��

7KH�VRIWZDUH�KDV�EHHQ�LQ�SURGXFWLRQ�IRU�PRUH�WKDQ���\HDUV�DQG�LV�XVHG�LQ�
PDQ\�H[FKDQJHV�JOREDOO\�VHUYLFHG�E\�*HOL\RR��

(;&+$1*(�
63(&,),&$7,21��;75(0&2,1�(;&+$1*(�
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;WUHPFRLQ�([FKDQJH�FRQVLVWV�RI���FRPSRQHQWV

&20321(17

/RUHP�LSVXP�GRORU�VLW�
DPHW��FRQVHFWHWXU�

����� &RUH��ΖW�UHIHUV�WR�WKH�PDLQ�V\VWHP�WKDW�FRPHV�LQ�ELQDU\�DQG�LQFOXGHV�$3Ζ��6WUHDP�DQG�(QJLQH�

����� *DWHZD\��(QWUDQFH�RI�WKH�V\VWHP�DV�D�V\VWHP�JDWHZD\��ΖW�FRQQHFWV�H[WHUQDO�WR�LQWHUQDO�QHWZRUN�
�
���� 3OXJLQ��3OXJLQV�DUH�PRGXOHV�SURYLGHG�LQ�DQ�RSHQ�PDUNHW�E\�GHYHORSHUV�ZKLFK�DUH�EXLOW�RQ�WRS�RI�

FRUH�V\VWHP�

����� &/Ζ�� &RPPDQG� /LQH� ΖQWHUIDFH� ZKLFK� KHOSV� FRPPXQLFDWLRQ� ZLWK� FRUH� DQG� PDQDJHV� EXLOG��
GHSOR\PHQW�DQG�V\VWHP�DFWLYDWLRQ�WKURXJK�VLPSOH�FRPPDQGV�

����� :HE��:HE� DSSOLFDWLRQ� FOLHQW� SURYLGHV� D� VLPSOH� LQWXLWLYH� LQWHUIDFH� WR� H[FKDQJH� FOLHQWV� DV� D�
WUDGLQJ�WHUPLQDO�DV�ZHOO�DV�DQ�DGPLQ�GDVKERDUG�ZLWK�VSHFLDO�DFFHVV�FRQWURO��7KLV�FRPSRQHQW�LV�
FRQVLGHUHG�DV�WKH�V\VWHP�IURQW��HQG��$GPLQ�3DQHO�VHFWLRQ�LV�HPEHGGHG�LQ�:HE�FRPSRQHQW�DQG�
LW� LV� D� GDVKERDUG� IRU� DGPLQ�ZKLFK� FRPHV�ZLWK�PXOWLSOH� UROHV� DQG� DOORZV� DGPLQ�� VXSSRUW��
VXSHUYLVRU�WR�LQWHUDFW�DQG�VXSSRUW�WKH�EDFN�ERQH�RI�WKH�V\VWHP�DQG�LWV�FRQȴJXUDWLRQV��

���� 0RELOH��0RELOH�$SSOLFDWLRQ�SURYLGHV�DQ�LQWHUIDFH�WR�WKH�H[FKDQJH�RQ�$QGURLG�DQG�L26�

&25(

*$7(:$<

3/8*�Ζ1 &/Ζ

:(%

02%Ζ/(
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;WUHPFRLQ�&RUH

&RUH�LV�WKH�PDLQ�V\VWHP�WHFKQRORJ\�EDFN�HQG�ZKLFK�HPSRZHUV�WKH�H[FKDQJH�V\VWHP��&RUH�FDQ�
EH�DFFHVVHG�DQG�XVHG�WKURXJK�;WUHPFRLQ�&/Ζ�H[SODLQHG�ODWHU�LQ�WKH�ZKLWHSDSHU��

;WUHPFRLQ�&RUH�FRQWDLQV�WKUHH�PDLQ�PRGXOHV��$3Ζ��6WUHDP�DQG�(QJLQH��ΖW�LV�DOVR�ȵH[LEOH�WR�
DGRSW�DGGLWLRQDO�PRGXOHV�DV�D�SOXJLQ�DWWDFKHG�WR�WKH�V\VWHP��
$3Ζ�LV�WKH�PDLQ�ZRUNHU�VHUYLFH�LQ�D�PLFUR�VHUYLFH�DUFKLWHFWXUH�WKDW�PDQDJHV�DOO�WKH�HQGSRLQWV�
DQG�UHTXHVWV�WR�WKH�V\VWHP�DV�D�IURQW�JDWH��ΖW
V�PLFUR�VHUYLFH�DUFKLWHFWXUH�PDNHV�LW�D�KLJKO\�
PDLQWDLQDEOH�� WHVWDEOH� DQG� VFDODEOH� VHUYLFH�� $OO� VHUYLFHV� DUH� ORRVHO\� FRXSOHG� DQG� DUH�
LQGHSHQGHQWO\� GHSOR\DEOH�� $OO� WKH� FRPPXQLFDWLRQV� RXWVLGH� WKH� V\VWHP� XVH� 5(67)8/� $3Ζ�
HQGSRLQWV�DQG�WKURXJK�-621�REMHFWV�ZKLFK�DUH�PDQDJHG�RYHU�7UDQVSRUW�/D\HU�6HFXULW\�7/6�
FKDQQHOV�

$3Ζ�PRGXOH� DGGLWLRQDOO\�PDQDJHV� XVHU� DFFRXQWV�� DXWKHQWLFDWLRQ� VFKHPH� DQG� VHUYHV� DV� D�
SULPDU\�JDWHZD\�IRU�DOO�PDMRU�$3ΖV�GRFXPHQWHG�RQ�;WUHPFRLQ�([FKDQJH��

6WUHDP� KDQGOHV� UHDO�WLPH� VWUHDP� DQG� GDWD� IHHG� DQG� LV� WKH� HVVHQWLDO� FRPSRQHQW� ZKLFK�
PDQDJHV�DOO�ZHE�VRFNHW�FRPPXQLFDWLRQ��

*LW+XE�OLEUDU\�SURYLGHV�IXOO�DEVWUDFWLRQ�RI�$3Ζ�DQG�6WUHDP�FKDQQHOV�IRU�GHYHORSHUV�DQG�WKH�$3Ζ�
GRFXPHQWDWLRQ�LV�DYDLODEOH��

(QJLQH�LV�WKH�FRUH�PDWFKLQJ�HQJLQH�ZKLFK�WDNHV�FDUH�RI�WKH�WUDGLQJ�SDLUV��RUGHU�ERRNV��XVHU�
RUGHUV�DQG�UHDO�WLPH�WUDGHV��

:KLOH�WKH�H[FKDQJH�LV�FRQȴJXUHG�ZLWK�WKUHH�WUDGLQJ�SDLUV�(7+�%7&��%&+�%7&�DQG�;53�%7&�

7KHUHIRUH��ZH�UHTXLUH���HQJLQHV�WKDW�DUH�FRQȴJXUHG�WR�HDFK�WUDGLQJ�SDLU�DFFRUGLQJO\��7KH�IXOO�
FRUH�LV�SDFNDJHG�WKURXJK�ELQDULHV�LQ�GRFNHU�LPDJH�SURYLGHG�E\�*HOL\RR�ZKLFK�FDQ�EH�IUHHO\�
GRZQORDGHG��

7KH�&RUH�GWDLOV��GHGLFDWHG�WUDGLQJ�HQJLQH�ZLWK�TXHXH�HDFK�FUHDWHG�IRU�HDFK�WUDGLQJ�SDLU�
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*$7(:$<

;WUHPFRLQ�*DWHZD\� LV� WKH�VHFXUH�HQWUDQFH�JDWH�WR�WKH�V\VWHP�� ΖW� LV�UHVSRQVLEOH� IRU�DOO� WKH�

LQERXQG�DQG�RXWERXQG�WUDɝF�WR�WKH�V\VWHP��ΖW�SURWHFWV�WKH�V\VWHP�DJDLQVW�PDOLFLRXV�DFWLYLWLHV�

DV� ZHOO� DV�PDQDJLQJ� WKH� VHFXULW\� RI� WKH� V\VWHP�� 7KH� *DWHZD\� XVHV� VWDQGDUG� 1*Ζ1;� IRU�

KDQGOLQJ�66/�7/6�FRPPXQLFDWLRQ�DV�ZHOO�DV�WUDɝF�URXWLQJ�WR�GL΍HUHQW�FRPSRQHQWV��*DWHZD\�

LV�FRQȴJXUHG�DV�SDUW�RI�WKH�;WUHPFRLQ�&/Ζ�DQG�FDQ�EH�FXVWRPL]HG�E\�WKH�FOLHQW�LI�LW
V�UHTXLUHG�
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3/8*,16

;WUHPFRLQ�3OXJLQV�DUH�DGGLWLRQDO�VLGHFDUV� WKDW�FDQ�EH�DWWDFKHG�WR�;WUHPFRLQ�&RUH��3OXJLQV�HQDEOH�

DGGLWLRQDO�IXQFWLRQDOLWLHV�WR�WKH�EDVLF�H[FKDQJH�FRUH�WHFKQRORJ\��3OXJLQ�FDQ�EH�DGGHG�HLWKHU�DV�D�ELQDU\�

ȴOH�RU�D�FXVWRP�FRGH��

&XVWRP�FRGH�DOORZV�WKH�H[FKDQJH�RSHUDWRU�WR�PDNH�DQG�UXQ�WKHLU�RZQ�FXVWRP�FRGH�RQ�WRS�RI�WKH�

V\VWHP��7KHUH�LV�D�PDUNHW�SODFH�IRU�SOXJLQV�ZKHUH�GHYHORSHUV�FDQ�FUHDWH�DQG�PDLQWDLQ�IRU�WKHLU�FOLHQWV�

6RPH�SOXJLQV�FDQ�EH�REWDLQHG�GLUHFWO\�IURP�*HOL\RR�VXFK�DV�9DXOW�D�FU\SWR�ZDOOHW�V\VWHP��&U\SWRIRQ�DQ�

DXWRPDWHG�OLTXLGLW\�SURYLGHU�DQG�;WUHPFRLQ�H[FKDQJH�OLVWLQJ�WKDW�LQFUHDVHV�WKH�H[FKDQJHV�H[SRVXUH�WR�

WUDGHUV�JOREDOO\��0RUHRYHU��WKHUH�ZLOO�EH�D�PDUNHWSODFH�ZKHUH�SHRSOH�FDQ�GHYHORS�DQG�SURYLGH�SOXJLQV�

VHDPOHVVO\��$OO�SOXJLQV�EXLOW�E\�*HOL\RR�DUH�GHVLJQHG�WR�SOXJ�VHDPOHVVO\�LQWR�WKH�H[FKDQJH�VROXWLRQV�
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;75(0&2,1�&/,

&/Ζ� &RPPDQG�/LQH� ΖQWHUIDFH�� LV� D� FRPPDQG�EDVHG� WRRO�� XVHG� WR� EXLOG�� GHSOR\� DQG�
ODXQFK�WKH�H[FKDQJH��&/Ζ�LQLWLDOL]HV�DQ�H[FKDQJH�ZLWK�DOO�VHWWLQJV�DQG�FRQȴJXUDWLRQV��
GHSOR\PHQW�VHWXS�XVLQJ�NXEHUQHWHV�KHOP�FKDUWV�DQG�GRFNHU�FRPPDQGV�DV�ZHOO�DV�WKH�
JDWHZD\�QJLQ[�FRQȴJXUDWLRQ��&/Ζ�FRQWDLQV�DOO�WRROV�QHFHVVDU\�IRU�HQFRGLQJ�GHFRGLQJ�
DQG�HQFU\SWLQJ�GHFU\SWLQJ�V\VWHP�VHFUHWV�DQG�FRQȴJXUDWLRQ�

'HPRQVWUDWLRQ�RI�WKH�GHSOR\PHQW�RI�WKH�EDFN�HQG�H[FKDQJH�LQIUDVWUXFWXUH�WKURXJK�
WKH�
;WUHPFRLQ�VWDUW
�FRPPDQG��

;WUHPFRLQ�&/Ζ�LV�UHJDUGHG�DV�WKH�PDLQ�FRPPXQLFDWLRQ�WRRO�EHWZHHQ�WKH�XVHU�DQG�WKH�
FRUH� DQG� WDNHV� FDUH� RI� DOO� RSHUDWLRQV� DQG� FRQȴJXUDWLRQ� UHTXLUHG� IRU� H[FKDQJH�
RSHUDWLRQ��%HORZ�\RX�FDQ�ȴQG�DQ�H[DPSOH�RI�FRPPDQG�IRU�LQLWLDOL]LQJ�;WUHPFRLQ�&/Ζ

7KLV�FRPPDQG�ZRXOG�LQLWLDOL]H�DQG�FUHDWH�WKH�UHTXLUHG�IROGHUV�DQG�ȴOHV�LQ�\RXU�FXUUHQW�
GLUHFWRU\� LQFOXGLQJ� VHWWLQJV�� WHPSODWHV�� SOXJLQV� DQG� HPSW\� IROGHU� IRU� XVHU�
FXVWRPL]DWLRQ�

;WUHPFRLQ�LQLW  QDPH��1$0(B2)B7+(B(;&+$1*(!
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;75(0&2,1�
:(%�$33/,&$7,21

;WUHPFRLQ�:HE�LV�D�5HDFW-6�ZHE�DSSOLFDWLRQ�ZRUNV�DV�D�IURQW�HQG�XVHU�LQWHUIDFH�IRU�WKH�
H[FKDQJH�FOLHQWV��;WUHPFRLQ�:HE�XVHV�5HDFW-6�IUDPHZRUN�IRU�YLHZ�PDQDJHPHQW�DORQJ�
ZLWK�5HGX[�DV�D�VWDWH�PDQDJHU�RI�WKH�FOLHQW��$OO�GHVLJQV�DQG�8Ζ�HOHPHQWV�DUH�GHȴQHG�DV�
6&66�ȴOHV�DQG�FRPSLOHG�GXULQJ�DSSOLFDWLRQ�EXLOG�DQG�UXQ�WLPH��

&RPPXQLFDWLRQV�ZLWK�&RUH�DUH�GRQH�WKURXJK�5(67�$3Ζ�DV�ZHOO�DV�ZHE�VRFNHW�UHDO�WLPH�
VWUHDPLQJ� GLUHFWO\� WR� WKH� *DWHZD\� WKURXJK� 66/�7/6� FKDQQHOV�� &OLHQW� VXSSRUWV� IXOO�
SULYDWH�ZHE�VRFNHW�FKDQQHOV�ZKLFK�FDQ�EH�XVHG�IRU�UHDO�WLPH��XVHU�VSHFLȴF�DFFRXQW�
XSGDWHV�VXFK�DV�RUGHUV�EHLQJ�ȴOOHG�DQG�LQFRPLQJ�GHSRVLWV�HWF��7KH�:HE�FRQWDLQV�WZR�
DFFHVV�FRQWURO�ZKLFK�LV�IRU�XVHU�DQG�DGPLQLVWUDWRUV�ZKR�FDQ�DFFHVV�WKH�DGPLQ�SDQHO�
GDVKERDUG��$GPLQ�FDQ�VHWXS�GL΍HUHQW�UROHV�WR�DGPLQLVWUDWH��PRQLWRU�DQG�PDQDJH�WKH�
V\VWHP��

$GPLQ� 3DQHO� FDQ� VXSSRUW� GL΍HUHQW� DFFHVV� FRQWURO� DQG� SHUPLVVLRQV� IRU� PDQDJLQJ�
GL΍HUHQW�DFFHVV�OHYHOV�WR�WKH�V\VWHP��

;WUHPFRLQ� $GPLQ� KDV� DFFHVV� WR� YDULRXV� V\VWHP� UHSRUWV� DQG� DOORZV� ȴQH� JUDLQHG�
UHSRUWLQJ�IRU�RYHUDOO�V\VWHP�SHUIRUPDQFH�DV�ZHOO�HDFK�XVHU�UHJLVWHUHG�RQ�WKH�SODWIRUP��
5HSRUWV�VXFK�DV�GHSRVLW�ZLWKGUDZDO�OLVW��OLVW�RI�XVHUV��ORJLQV�DQG�VHVVLRQV�DV�ZHOO�DV�
RYHUDOO�SHUIRUPDQFH�RI�WKH�V\VWHP�ZLWK�ȴOWHULQJ�DUH�DOO�DYDLODEOH�RQ�WKH�$GPLQ�3DQHO��
$GPLQ�FDQ�YLHZ�DQG�PRGLI\�XVHU�GDWD�DQG�LW�FDQ�DOVR�FUHDWH�UROHV�ZLWK�DQ\�SUHGHȴQHG�
UHVWULFWLRQV�IRU�DFFHVVLQJ�DGPLQ�SDQHO��

$GGLWLRQDOO\��DGPLQ�LV�FDSDEOH�RI�FRQȴJXULQJ�WKH�V\VWHP��)URP�WUDGLQJ�IHHV�WR�WKH�FRLQV�
WKDW�DUH�DYDLODEOH�DQG�WKHLU�VWDWXV��WR�FXVWRPL]LQJ�HPDLOV�DQG�PHVVDJHV�FDQ�DOO�EH�VHW�
RQ�WKH�DGPLQ�SDQHO�DQG�;WUHPFRLQ�:HE�VRXUFH�FRGH� LV�PDGH�SXEOLFO\�DYDLODEOH�E\�
*HOL\RR�
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;75(0&2,1�
:(%�$33/,&$7,21
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;75(0&2,1
02%,(�$33/,&$721

;WUHPFRLQ�0RELOH� LV�WKH�PRELOH�DSS�FOLHQW�YHUVLRQ�RQ�;WUHPFRLQ�ZHE�EXLOW� LQ�5HDFW�
1DWLYH�IRU�ERWK�$QGURLG�DQG�L26�FOLHQWV��;WUHPFRLQ�0RELOH�FRPPXQLFDWLRQ�LV�DOO�GRQH�
WKURXJK�VHFXUH�7/6�FKDQQHO�ZLWK�WKH�VHUYHU�

��L26�	�$1'52,'�

$XWKHQWLFDWLRQ�LV�GRQH�WKURXJK�WRNHQV��7KHVH�WRNHQV�DUH�JHQHUDWHG�ZKHQ�XVHU�ORJV�LQ�
DQG�VWRUHG�WKURXJK�$V\QF6WRUDJH��2Q�L26��$V\QF6WRUDJH�LV�EDFNHG�E\�QDWLYH�FRGH�WKDW�
VWRUHV�VPDOO�YDOXHV�LQ�D�VHULDOL]HG�GLFWLRQDU\�DQG�ODUJHU�YDOXHV�LQ�VHSDUDWH�ȴOHV��2Q�
$QGURLG��$V\QF6WRUDJH�ZLOO�XVH�HLWKHU�5RFNV'%�RU�64/LWH�EDVHG�RQ�ZKDW�LV�DYDLODEOH�
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6&$/Ζ1*
(DFK�FRUH�ZRUNHU�FDQ�EH�UHSOLFDWHG�IRU�KRUL]RQWDO�VFDOLQJ��0RUH�PDLQ�ZRUNHUV�
UHVXOW�LQ�VFDOLQJ�$3Ζ�HQGSRLQWV��$GGLWLRQDOO\��PRUH�VWUHDP�ZRUNHUV�KHOS�ZLWK�WKH�
UHDO�WLPH�GDWD�VXSSRUW�WR�KRUL]RQWDOO\�VFDOH�WKH�V\VWHP��(QJLQH�KRZHYHU�LV�QRW�
FDSDEOH�RI�KRUL]RQWDO�VFDOLQJ�GXH�WR�WKH�VHTXHQWLDO�QDWXUH�RI�WUDGLQJ�HQJLQHV��
(QJLQH�ZRUNHU�LV�D�SURFHVV�WKDW�LV�UHTXLUHG�IRU�HDFK�WUDGLQJ�SDLU��$V�D�UHVXOW��QHZ�
WUDGLQJ�SDLUV�FDQ�EH�DGGHG�ZLWKRXW�DQ\�GRZQVLGHV�DQG�WKH�V\VWHP�RQO\�UHTXLUHV�
YHUWLFDO�VFDOLQJ�ZLWKLQ�WKH�WUDGLQJ�SDLU�LWVHOI��

&20081Ζ&$7Ζ21
&RPPXQLFDWLRQV�DUH�GLYLGHG�LQWR�WZR�GL΍HUHQW�W\SHV�RI�LQWHUQDO�DQG�H[WHUQDO�
FRPPXQLFDWLRQV��$OO�H[WHUQDO�FRPPXQLFDWLRQV�DUH�GRQH�WKURXJK�+7736�DQG�DUH�
SDVVHG�WKURXJK�;WUHPFRLQ�*DWHZD\��ΖQWHUQDO�FRPPXQLFDWLRQV�DUH�GRQH�WKURXJK�
;WUHPFRLQ� &/Ζ� FRPPDQGV�� ΖQVLGH� &RUH� ZLWK� $3Ζ�� 6WUHDP� DQG� (QJLQH�� WKH�
FRPPXQLFDWLRQV�DUH�PDQDJHG�E\�%86�V\VWHPV�WKDW�DUH�PDQDJHG�XVLQJ�5HGLV�
38%�68%�LQIUDVWUXFWXUH�

'$7$�6725$*(
7KHUH� DUH� WKUHH� PDLQ� GDWDEDVHV� XVHG� SULPDULO\� LQ� ;WUHPFRLQ� ([FKDQJH��
3RVWJUH64/�3HUVLVWHQW�GDWD�VXFK�DV�XVHU�GDWD��WUDGH�KLVWRU\�HWF�
�5HGLV��&DFKHG�GDWD�DQG�LW�LV�WKH�&HQWHU�RI�&RPPXQLFDWLRQ�%86�WKURXJK�ΖQȵX['%�
�5HDO�WLPH�WUDGH�GDWD�DQG�KLVWRULF�GDWD�SURFHVVLQJ�DQG�DQDO\VLV
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&2Ζ1�	�'Ζ*Ζ7$/�$66(7
'LJLWDO�DVVHW�FXVWRG\�DQG�FRLQ�PDQDJHPHQW�LV�UHJDUGHG�DV�WKH�PRVW�VHQVLWLYH�
DUHD�ZLWK�DQ\�H[FKDQJH��'XH�WR�WKH�KDFNV�DQG�DOO�WKH�VHFXULW\�ȵDZV�DQG�LVVXHV�
ZKLFK�UHVXOWHG�LQ�WKH�ORVV�RI�ELOOLRQV�RI�GROODUV��ZH�GHVLJQHG�WKH�V\VWHP�LQ�D�ZD\�
WKDW�WDNHV�D�VSHFLDO�FDUH�RI�FRLQ�FXVWRG\��

;WUHPFRLQ�&RUH�LV�EXLOW�LQ�D�ȵH[LEOH�ZD\�WKDW�FDQ�PDQDJH�GL΍HUHQW�FRLQV�DQG�OLVW�
DQ\� GLJLWDO� DVVHW�� ΖW� FDQ� VLPSO\� EH� FRQȴJXUHG� WR� VXSSRUW� DQ\� GLJLWDO� DVVHW�
LQWHUQDOO\��7KHUH�DUH�WZR�ZDOOHW�V\VWHPV�GHVLJQHG�LQ�WKH�V\VWHP��ΖQWHUQDO�DQG�
([WHUQDO��ΖQWHUQDO�ZDOOHW�V\VWHP�UHIHUV�WR�WKH�XVHU�ZDOOHW�DQG�EDODQFH�ZLWKLQ�WKH�
V\VWHP�ZKLFK�LV�GHVLJQHG�DV�DQ�LQWHUQDO�OHGJHU�IRU�LQWHUQDO�SXUSRVHV��7KLV�ZDOOHW�
LV�XVHG�IRU�DOO�WUDGHV�DQG�LQWHUQDO�WUDQVIHU�RI�DVVHWV��7KH�H[WHUQDO�ZDOOHW�UHIHUV�WR�
WKH�FXVWRGLDO�ZDOOHW�ZKLFK�KROGV�WKH�DFWXDO�FU\SWR�DVVHWV��&XVWRGLDO�ZDOOHW�LV�RXW�
RI�WKH�VFRSH�RI�;WUHPFRLQ�&RUH�GHIDXOW�FRLQ�PDQDJHPHQW��

7KHUH� DUH� H[WHUQDO� FXVWRGLDO� ZDOOHW� PDQDJHPHQW� V\VWHPV� LQFOXGLQJ� *HOL\RR�
9DXOW�RU�%LWJR�ZKLFK�FDQ�EH�DGGHG�DV�D�SOXJLQ�WR�WKH�V\VWHP��$V�D�UHVXOW��WKH�
FXVWRG\� VHUYLFH� LV� SURYLGHG� DV� D� VHSDUDWHG�SOXJLQ� WKDW� FRQQHFWV� WR� D� VHFXUH�
VHUYLFH�HQYLURQPHQW�WKDW�PDQDJHV�DOO�WKH�VHFXUH�HOHPHQWV�DQG�SULYDWH�NH\V�
�2Q�D������EDFNHG�V\VWHP��LQWHUQDO�DQG�H[WHUQDO�ZDOOHW�ZRXOG�KDYH�D���YV���UDWLR�
KRZHYHU�WKLV�UDWLR�ZRXOG�YDU\�GHSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�H[FKDQJH�DQG�LWV�
RSHUDWLRQ�DV�D�IUDFWLRQDO�V\VWHP�
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75$'Ζ1*�3$Ζ56
8QOLPLWHG�QXPEHU�RI�WUDGLQJ�SDLUV�FDQ�EH�FRQȴJXUHG�LQGHSHQGHQWO\�IURP�HDFK�
RWKHU��$V�H[SODLQHG�LQ�;WUHPFRLQ�&RUH��HDFK�WUDGLQJ�SDLU�LV�UXQ�RQ�DQ�(QJLQH��
7KHVH� HQJLQHV� FDQ� EH� YHUWLFDOO\� VFDOHG� WR� PDQDJH� KLJKHU� WUDɝF� DQG� EHWWHU�
WKURXJKSXW�RQ�WKH�WUDGLQJ�HQJLQH��2Q�D�QRUPDO��UHWDLO�OHYHO�3&�ZLWK��*%�PHPRU\�
RQ� TXDG� FRUH� L�� &38�� DFFRUGLQJ� WR� *HOL\RR� UHVHDUFK� EHQFKPDUN�� ���� WUDGH�
DFWLYLW\�SHU�VHFRQG�FDQ�EH�PDQDJHG�RQ�DYHUDJH��7UDGH�DFWLYLWLHV�DUH�UHIHUUHG�WR�
DGGLQJ�DQG�UHPRYLQJ�RUGHUV�IURP�RUGHU�ERRN�DV�ZHOO�DV�PDWFKLQJ�RUGHUV�ZKHUH�
WUDGH�RFFXUV�

6+$5('�/Ζ48Ζ'Ζ7<
([FKDQJHV�FDQ�IRUP�D�QHWZRUN�LQ�PHVK�WRSRJUDSK\�DQG�FRPPXQLFDWH�ZLWK�HDFK�
RWKHU�LQ�;WUHPFRLQ�OLTXLGLW\�SRRO�DW�DQ\�WLPH�LQ�RUGHU�WR�VKDUH�WKHLU�OLTXLGLW\��ΖW�LV�
RSWLRQDO�IRU�WKH�H[FKDQJH�RSHUDWRUV�WR�XVH�WKLV�IHDWXUH�DQG�DOORZ�RWKHUV�WR�UH�
PDUNHW�IURP�WKH�H[FKDQJH�ZKLOH�WKH�H[FKDQJH�LV�DOVR�DEOH�WR�WDNH�WKH�OLTXLGLW\�
IURP�RWKHU�SDUWLFLSDQWV�

�([FKDQJH�FDQ�RSW�LQ�DQG�RSW�RXW�IURP�WKH�;WUHPFRLQ�OLTXLGLW\�SRRO�DW�DQ\�WLPH�
DQG�E\�GHIDXOW�DUH�JUDQWHG�WKH�GHIDXOW�DFWLYDWLRQ�FROODWHUDO�;75�H[SODLQHG�LQ�WKH�
7RNHQ� 0RGHO� VHFWLRQ� RI� WKLV� SDSHU�� 7KLV� IXQFWLRQDOLW\� IDFLOLWDWHV� WKH�
FRPPXQLFDWLRQ� EHWZHHQ� WKHVH� SDUWLFLSDQWV� DQG� KHOSV� WKH� JURZWK� RI� HDFK�
H[FKDQJH�LQ�WKH�PDUNHW��
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;WUHPFRLQ�WRNHQ�;75�LV�E\�GHIDXOW�VHW�RQ�HDFK�H[FKDQJH�DQG�DOO�WKH�VKDUH�OLTXLGLW\�
FDQ�EH�DFWLYDWHG�IRU�H[FKDQJHV�WKDW�OLVW�WKH�;WUHPFRLQ�;75�WUDGLQJ�SDLU�

6(&85Ζ7<�'(6Ζ*1�	�&216Ζ'(5$7Ζ216
'XH�WR�DOO�WKH�LPSRUWDQFH�DQG�VHQVLWLYLW\�RI�H[FKDQJHV�DQG�WKH�ȴQDQFLDO�DVSHFW�RI�
LW��SOD\V�DQ� LPSRUWDQW�UROH��$OO�H[WHUQDO�WUDɝF�WR�WKH�V\VWHP�LV�GRQH�RYHU�7/6�
FKDQQHOV�WKURXJK�WKH�*DWHZD\�DV�D�UHVXOW�DOO�H[WHUQDO�FRPPXQLFDWLRQ�FKDQQHOV�
DUH�VHFXUHG�E\�7/6�VWDQGDUGV

62):7$5(�Ζ17(*5Ζ7<$1'�6(&85Ζ7<�
([FKDQJH�VRIWZDUH�LQWHJULW\�UHIHUV�WR�WKH�H[FKDQJH�GRLQJ�ZKDW�LW�LV�LQWHQGHG�WR�
GR� DQG�SUHYHQWLQJ� DQ\�PDOLFLRXV�PRGLȴFDWLRQV� LQWR� WKH� V\VWHP�� 7KH�&RUH� LV�
SURYLGHG�LQ�WKH�IRUP�RI�H[HFXWDEOH�ELQDU\�ZLWK�FHUWDLQ�FRQVLGHUDWLRQV�WR�SUHYHQW�
H[WHUQDO�DFFHVV� WR� WKH�FRGH�DQG�FKDQJLQJ� WKH� LQWHQWLRQ�RI� WKH�VRIWZDUH��$Q\�
DEQRUPDO�EHKDYLRU� LV�GHWHFWHG�E\�WKH�VRIWZDUH�DQG�UHVXOWV� LQ�VHOI� ORFN�RI�WKH�
V\VWHP�ZKLFK� ZRXOG� QRW� DOORZ� DQ\� XVH� RI� WKH� H[FKDQJH�� $OO� VRXUFH� FRGH� LV�
REIXVFDWHG�DQG�VLJQLȴFDQWO\�FRPSOH[�FKDOOHQJHV�DUH�SODFHG�WR�SUHYHQW�PDOLFLRXV�
DFFHVV� WR� WKH�VRIWZDUH��$GGLWLRQDOO\��GXH� WR� WKH� WHUP�RI�VHUYLFH�RI�;WUHPFRLQ�
([FKDQJH� DQ\� H[WHUQDO� PDOLFLRXV� DFWLYLW\� FRXOG� UHVXOW� LQ� OHJDO� DFWLRQ� DQG�
FRQVHTXHQFHV�E\�*HOL\RR�
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$87+(17Ζ&$7Ζ21
�$OO�SULYDWH�UHTXHVWV�WR�WKH�V\VWHP�DUH�GRQH�WKURXJK�WRNHQ�DXWKHQWLFDWLRQ��7KHUH�
DUH�WZR�DXWKHQWLFDWLRQ�PHFKDQLVP�XVHG�LQ�WKLV�FRQWH[W�

� -:7�:HE�7RNHQ�-:7

� +0$&�6LJQDWXUH

-:7�LV�XVHG�LQ�DOO�SULYDWH�UHTXHVWV�DQG�YDOLGDWLRQV�RQ�WKH�V\VWHP��ΖW�LV�DWWDFKHG�LQ�
WKH�KHDGHU�SDUW�RI�HDFK�UHTXHVW�E\�WKH�XVHU�VHQW�RYHU�7/6��$�UHTXHVW�H[DPSOH�LV�
VKRZQ�LQ�WKH�H[DPSOH�EHORZ��
-:7� LV� FRPSULVHG� RI� WKUHH� VHFWLRQV�� KHDGHU�� SD\ORDG� DQG� VLJQDWXUH�� 8VHU�
LQIRUPDWLRQ�DV�ZHOO�DV�WRNHQ�H[SLU\�LV�DWWDFKHG�RQ�WKH�-:7�SD\ORDG��$Q�H[DPSOH�
LV�
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8VHU�UROHV�DUH�VSHFLȴHG�ZLWKLQ�WKH�VFRSHV�IRU�DFFHVV�FRQWURO��ΖW
V�LPSRUWDQW�WR�
QRWH�WKDW�RQFH�WKH�WRNHQ�H[SLUHV��LW�FDQQRW�EH�XVHG�DQ\PRUH�DQG�UHTXLUHV�D�QHZ�
WRNHQ��

)RU�EXVLQHVVHV�DQG�GHYHORSHUV�ZKR�VHHN�WR�JHW�D�SHUPDQHQW�WRNHQ��WKH�WRNHQV�
KDYH�WKH�VFRSH�VSHFLȴHG�DV�ȊERWȋ�ZLWK�QR�H[SLU\�GDWH��7KRVH�WRNHQV�DUH�VWRUHG�LQ�
WKH�GDWDEDVH�IRU�YDOLGDWLRQ�

�ΖW�LV�DOVR�SRVVLEOH�WR�DSSO\�Ζ3�HQIRUFHPHQW�WR�PDNH�VXUH�WKDW�WKH�Ζ3�XVHU�WKDW�
VHQGV�WKH�UHTXHVW�PDWFKHV�ZLWK�WKH�Ζ3�WKDW�ZDV�LQLWLDOO\�XVHG�WR�FUHDWH�WKH�WRNHQ��
-:7�LV�DQ�HɝFLHQW�DQG�IDVW�PHFKDQLVP�IRU�DXWKHQWLFDWLRQ��ZKLFK�LPSURYHV�WKH�
SHUIRUPDQFH�DQG�VFDODELOLW\�RI�WKH�DXWKHQWLFDWLRQ�ZLWKLQ�WKH�V\VWHP�
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$XWKHQWLFDWLRQ�DQG�DXWKRUL]DWLRQ�DUH�GL΍HUHQW�EXW�UHODWHG�FRQFHSWV��

%HIRUH�ZH�KDG�DXWKHQWLFDWLRQ�WRNHQV��ZH�KDG�SDVVZRUGV�DQG�VHUYHUV��

:H� XVHG� WUDGLWLRQDO�PHWKRGV� WR� HQVXUH� WKDW� WKH� ULJKW� SHRSOH� KDG�

DFFHVV�WR�WKH�ULJKW�WKLQJV�DW�WKH�ULJKW�WLPH��ΖW�ZDVQ
W�DOZD\V�H΍HFWLYH

$�+,6725<�2)�
$87+(17,&$7,21�72.(16

6RPHRQH�FRPHV�XS�ZLWK�D�FRPELQDWLRQ�RI�OHWWHUV��QXPEHUV��DQG�V\PEROV�

86(5�3$66:25'�*(1(5$7,21

7KH�SHUVRQ�PXVW�NHHS�WKDW�XQLTXH�FRPELQDWLRQ�LQ�WKHLU�PLQG��

�0(025<

:KHQHYHU�WKH�XVHU�QHHGV�WR�DFFHVV�VRPHWKLQJ��WKH�SDVVZRUG�
KDV�WR�EH�HQWHUHG�

5(3(7,7,21
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$�+,6725<�2)�
$87+(17,&$7,21�72.(16

ΖQ�IDFW��RQH�RI�WKH�ȴUVW�GRFXPHQWHG�FDVHV�RI�SDVVZRUG�WKHIW�KDSSHQHG�
DOO�WKH�ZD\�EDFN�LQ�������3HRSOH�FDQ
W�UHPHPEHU�DOO�RI�WKHLU�SDVVZRUGV��
VR�WKH\�UHVRUW�WR�WULFNV��VXFK�DV��

�3$66:25'�7+()7�,6�&20021

/RRVH�SLHFHV�RI�SDSHU�ȴOOHG�ZLWK�SDVVZRUGV�DUH�VHFXULW\�QLJKWPDUHV��

:5,7,1*�7+(0�$//�'2:1

3HRSOH�WHQG�WR�XVH�WKH�VDPH�SDVVZRUG�LQ�PXOWLSOH�SODFHV��ΖI�RQH�SDVVZRUG�
LV�GLVFRYHUHG��PDQ\�DFFRXQWV�PD\�EH�YXOQHUDEOH��

5(3(7,7,21

3HRSOH�FKDQJH�RQH�OHWWHU�RU�QXPEHU�ZKHQ�SURPSWHG�WR�XSGDWH�D�SDVVZRUG�

6/,*+7/<�&+$1*,1*�7+(0

(DFK�WLPH�WKH�SHUVRQ�ORJV�RQ��WKH�FRPSXWHU�FUHDWHV�D�UHFRUG�RI�WKH�
WUDQVDFWLRQ�DQG�0HPRU\�ORDG�LQFUHDVHV�DFFRUGLQJO\�

3$66:25'6�$/62�5(48,5(�6(59(5�$87+(17,&$7,21
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:LWK� WRNHQ� DXWKHQWLFDWLRQ�� D� VHFRQGDU\� VHUYLFH� YHULȴHV� D� VHUYHU� UHTXHVW�� :KHQ�
YHULȴFDWLRQ�LV�FRPSOHWH��WKH�VHUYHU�LVVXHV�D�WRNHQ�DQG�UHVSRQGV�WR�WKH�UHTXHVW��

7KH�XVHU�PD\�VWLOO�KDYH�RQH�SDVVZRUG�WR�UHPHPEHU��EXW�WKH�WRNHQ�R΍HUV�DQRWKHU�IRUP�
RI�DFFHVV�WKDW
V�PXFK�KDUGHU�WR�VWHDO�RU�RYHUFRPH��$QG�WKH�VHVVLRQ
V�UHFRUG�WDNHV�XS�QR�
VSDFH�RQ�WKH�VHUYHU�

��$87+(17Ζ&$7Ζ21�72.(1�7<3(6
$OO�DXWKHQWLFDWLRQ�WRNHQV�DOORZ�DFFHVV��EXW�HDFK�W\SH�ZRUNV�D�OLWWOH�GL΍HUHQWO\��
7KHVH�DUH�WKUHH�FRPPRQ�W\SHV�RI�DXWKHQWLFDWLRQ�WRNHQV�

72.(1�$87+(17,&$7,21
,6�',))(5(17

&RQQHFWHG
.H\V��GLVFV��GULYHV��DQG�RWKHU�SK\VLFDO�LWHPV�SOXJ�LQWR�
WKH�V\VWHP�IRU�DFFHVV��ΖI�\RX
YH�HYHU�XVHG�D�86%�GHYLFH�
RU� VPDUWFDUG� WR� ORJ� LQWR� D� V\VWHP�� \RX
YH� XVHG� D�
FRQQHFWHG�WRNHQ��

&RQWDFWOHVV
$�GHYLFH�LV�FORVH�HQRXJK�WR�D�VHUYHU�WR�FRPPXQLFDWH�
ZLWK� LW�� EXW� LW� GRHVQ
W� SOXJ� LQ�� 0LFURVRIW
V� VR�FDOOHG�
�PDJLF� ULQJ�� ZRXOG� EH� DQ� H[DPSOH� RI� WKLV� W\SH� RI�

'LVFRQQHFWHG
$�GHYLFH�FDQ�FRPPXQLFDWH�ZLWK�WKH�VHUYHU�DFURVV�ORQJ�
GLVWDQFHV��HYHQ�LI�LW�QHYHU�WRXFKHV�DQRWKHU�GHYLFH�DW�DOO��
ΖI� \RX
YH� HYHU� XVHG� \RXU� SKRQH� IRU� D� WZR�IDFWRU�
DXWKHQWLFDWLRQ�SURFHVV��\RX
YH�XVHG�WKLV�W\SH�RI�WRNHQ�

ΖQ�DOO�WKUHH�RI�WKHVH�VFHQDULRV��D�XVHU�PXVW�GR�VRPHWKLQJ�WR�VWDUW�WKH�SURFHVV��7KH\�PD\�
QHHG�WR�HQWHU�D�SDVVZRUG�RU�DQVZHU�D�TXHVWLRQ��%XW�HYHQ�ZKHQ�WKH\�FRPSOHWH�WKRVH�
SUHOLPLQDU\�VWHSV�SHUIHFWO\��WKH\�FDQ
W�JDLQ�DFFHVV�ZLWKRXW�WKH�KHOS�RI�DQ�DFFHVV�WRNHQ�
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8VH�D�WRNHQ�EDVHG�DXWKHQWLFDWLRQ�V\VWHP��DQG�YLVLWRUV�ZLOO�YHULI\�FUHGHQWLDOV�MXVW�

RQFH��ΖQ�UHWXUQ��WKH\
OO�JHW�D�WRNHQ�WKDW�DOORZV�DFFHVV�IRU�D�WLPH�SHULRG�\RX�GHȴQH�

72.(1�$87+(17,&$721�
,1���($6<�67(36

7KH�SURFHVV�ZRUNV�OLNH�WKLV�

°¾�¨�G-ה׎ژ
7KH�WRNHQ�VLWV�ZLWKLQ�WKH�XVHU
V�EURZVHU�ZKLOH�
ZRUN�FRQWLQXHV��ΖI�WKH�XVHU�DWWHPSWV�WR�YLVLW�D�

GL΍HUHQW�SDUW�RI�WKH�VHUYHU��WKH�WRNHQ�
FRPPXQLFDWHV�ZLWK�WKH�VHUYHU�DJDLQ��$FFHVV�

LV�JUDQWHG�RU�GHQLHG�EDVHG�RQ�WKH�WRNHQ��
$GPLQLVWUDWRUV�VHW�OLPLWV�RQ�WRNHQV��<RX�FRXOG�

DOORZ�D�RQH�XVH�WRNHQ�WKDW�LV�LPPHGLDWHO\�
GHVWUR\HG�ZKHQ�WKH�SHUVRQ�ORJV�RXW��2U�\RX�

FRXOG�VHW�WKH�WRNHQ�WR�VHOI�GHVWUXFW��DW�WKH��
HQG��RI��D�VSHFLȴHG��WLPH��SHULRG�

¾°-Å§-¨ژ׏׎
7KH��SHUVRQ��DVNV��IRU�DFFHVV�WR�D�
VHUYHU�RU�SURWHFWHG�UHVRXUFH��7KDW�
FRXOG��LQYROYH��D��ORJLQ�ZLWK�D�
SDVVZRUG��RU�LW�FRXOG�LQYROYH�VRPH�
RWKHU�SURFHVV�\RX�VSHFLI\�

Ý-¨UFU��¾U�wא׎ژ

7KH�VHUYHU�GHWHUPLQHV�WKDW�WKH�
SHUVRQ�VKRXOG�KDYH�DFFHVV��7KDW�

FRXOG�LQYROYH�FKHFNLQJ�WKH�
SDVVZRUG�DJDLQVW�WKH�

XVHUQDPH��RU�LW�FRXOG�LQYROYH�
DQRWKHU�SURFHVV�\RX�VSHFLI\�

ژ°�h-w¾ژב׎

¾ǚƷژȽƷȵɫƷȵژƩȏȂȂɓȄǠƩƌɋƷȽژ
ɬǠɋǚژɋǚƷژƌɓɋǚƷȄɋǠƩƌɋǠȏȄژ
ưƷɫǠƩƷًژǹǠǵƷژƌژȵǠȄǒًژǵƷɲًژȲǚȏȄƷًژ
ȏȵژȽǠȂǠǹƌȵژưƷɫǠƩƷِژ�ǑɋƷȵژɫƷȵǠ˟Ʃƌٮ
ɋǠȏȄًژɋǚƷژȽƷȵɫƷȵژǠȽȽɓƷȽژƌژɋȏǵƷȄژ
ƌȄưژȲƌȽȽƷȽژǠɋژɋȏژɋǚƷژɓȽƷȵِژ
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+0$&�VLJQDWXUH�LV�XVHG�IRU�VHFXUH�FRPPXQLFDWLRQ�EHWZHHQ�WKLUG�SDUW\�VHUYLFHV��

+0$&� LV� D� VSHFLȴF� W\SH� RI� PHVVDJH� DXWKHQWLFDWLRQ� FRGH� 0$&� LQYROYLQJ� D�

FU\SWRJUDSKLF�KDVK�IXQFWLRQ�DQG�D�VHFUHW�FU\SWRJUDSKLF�NH\��ΖW�PD\�EH�XVHG�WR�

VLPXOWDQHRXVO\�YHULI\�ERWK�WKH�GDWD�LQWHJULW\�DQG�DXWKHQWLFDWLRQ�RI�D�PHVVDJH��DV�

ZLWK�DQ\�0$&��7KH�KDVKLQJ�DOJRULWKP�ZH�XVH�LV�6+$����

'$7$�9$/Ζ'$7Ζ21
$3Ζ��RU�6ZDJJHU��LV�XVHG�IRU�PDQDJLQJ�DOO�$3Ζ�UHTXHVWV�DQG�HQGSRLQW�DUFKLWHFWXUH��

2SHQ�$3Ζ�KDV�D�IXOO�VHW�RI�YDOLGDWLRQV��IURP�GDWD�W\SH�YDOLGDWLRQ�DQG�UHTXLUHG�

ȴHOGV��ZKLFK�ZRXOG�SUHYHQW�DQ\�VRUWV�RI�XQH[SHFWHG�LQSXW�HQWHULQJ�WKH�V\VWHP��

VXFK�DV�64/�LQMHFWLRQ��$V�D�UHVXOW��ZH�SUHYHQW�DOO�XQZDQWHG�UHTXHVWV�E\�ȴOWHULQJ�

WKHP�WKURXJK�6ZDJJHU�

273�
ΖQ�RUGHU�WR�SUHYHQW�NH\ORJJLQJ��ZHDN�DQG�VWROHQ�SDVVZRUGV��ZH�XVH�RQH�WLPH�

SDVVZRUG�EDVHG�RQ�LWV�7LPH�EDVHG�LPSOHPHQWDWLRQ�273��8VHUV�FDQ�HDVLO\�VHW�WKDW�

XS�XVLQJ�*RRJOH�$XWKHQWLFDWRU�DQG�LW�LV�PDQGDWRU\�IRU�DOO�VHQVLWLYH�DFWLRQV��VXFK�

DV�ORJLQ�DQG�IXQG�ZLWKGUDZDOV��

273�LV�WLPH�EDVHG�DQG�XVHV�DQ�LQLWLDO�VHHG�FUHDWHG�E\�WKH�VHUYHU�WR�EH�VFDQQHG�RQ�

WKH�FOLHQW
V�SKRQH��%DVHG�RQ�WKH�LQLWLDO�VHHG�DQG�V\QFHG�GHYLFHV��FOLHQW�DQG�VHUYHU�

JHQHUDWH�WKH�VDPH���GLJLWV�FRGH�XVHG�IRU�DXWKHQWLFDWLRQ�

+0$&
6,*1$785(
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ΖQ�DGGLWLRQ�WR�273��IRU�H[WUD�VHFXULW\��ZH�DOVR�XVH�HPDLO�YHULȴFDWLRQ�IRU�KLJKO\�

VHQVLWLYH�DFWLRQV�VXFK�DV�ZLWKGUDZDO�DQG�DFFRXQW�FUHDWLRQ��7KH�(PDLO�YHULȴFDWLRQ�

SURFHVV�PHDQV�D�XVHU�FDQ�RQO\�FRQȴUP�DQ�DFWLRQ�E\�DSSURYLQJ�LW�WKURXJK�DQ�

HPDLO�VHQW�WR�WKHP��2QO\�WKHQ�FDQ�D�VHQVLWLYH�DFWLRQ��VXFK�DV�D�ZLWKGUDZDO��EH�

UHTXHVWHG�E\�WKH�FOLHQW�WKURXJK�WKH�OLQN�VHQW�WR�WKH�HPDLO�

(PDLO�YHULȴFDWLRQ�FRQȴUPDWLRQ�DFKLHYHV�WKH�IROORZLQJ�

���� (QVXULQJ�WKDW�WKH�HPDLO�DGGUHVV� LV� W\SHG�FRUUHFWO\� �XVHG�IRU�QHZO\�

UHJLVWHUHG�LQGLYLGXDOV��

���� (QVXULQJ� WKH�HPDLOV� WKDW�DUH�VHQW� WR� WKLV�DGGUHVV�FDQ�EH�UHDG�DQG�

UHFHLYHG

����� (QVXULQJ� WKH� HPDLO� DGGUHVV� UHDOO\� EHORQJV� WR� WKH� SHUVRQ� WU\LQJ� WR�

SHUIRUP�VDLG�DFWLRQ

����� 3UHYHQWLQJ�VRPH�DXWRPDWHG�ERWV�IURP�FUHDWLQJ�DFFRXQWV�

���� $OORZLQJ� H[FKDQJH� RSHUDWRUV� WR� FRQWDFW� WKH� XVHU� DERXW� WRSLFV� RQ�

VHFXULW\�DQG�RU�LPSRUWDQW�VLWH�LVVXHV�DQG�DQQRXQFHPHQWV�

����� 3UHYHQWLQJ�XQZDUUDQWHG�ZLWKGUDZDOV�LQ�FDVHV�ZKHUH�WKH�DFFRXQW�LV�

OHIW�RSHQ��6KRXOG�VRPHERG\�DFFHVV�WKH�XVHU
V�H[FKDQJH�DFFRXQW�ZKLOH�

WKH\�DUH�VWLOO�ORJJHG�LQ��WKH�LPSHUVRQDWLQJ�SDUW\�ZLOO�QRW�EH�DEOH�WR�

ZLWKGUDZ� IXQGV� VLQFH� WKH\�GR�QRW�KDYH�DFFHVV� WR� WKH�XVHU
V� HPDLO�

DFFRXQW�WR�FRQȴUP�D�UHTXHVWHG�ZLWKGUDZDO�

7KH� SURFHVV� RI� UHTXLULQJ� DQ� HPDLO� FRQȴUPDWLRQ� DFWLRQ� LQ� RUGHU� WR� DSSURYH�

VHQVLWLYH�SURFHGXUHV��VXFK�DV�IXQG�ZLWKGUDZDO��LV�D�FRPPRQ�EHVW�SUDFWLFH�ZKHQ�

XVLQJ�FU\SWRFXUUHQFLHV�

(0$,/
9(5,),&$7,216

ZZZ� [ W U HPFR L Q � L R



���

&$37&+$
ΖQ�RUGHU�WR�SUHYHQW�EUXWH�IRUFH�DWWDFNV�IRU�FHUWDLQ�LPSRUWDQW�IXQFWLRQV�VXFK�DV�

ORJLQV�DQG�VLJQXSV��WKH�ORJLQ�$3Ζ�HQGSRLQW�UHTXLUHV�D�FDSWFKD�SURYLGHG�E\�*RRJOH�

UH�FDSWFKD�� �8VLQJ�WKLV�PHFKDQLVP��DQ�DWWDFNHU�LV�QRW�DEOH�WR�VHQG�XQZDQWHG�

UDQGRP�ORJLQ�UHTXHVWV�WR�WKH�&RUH�DQG�SUHYHQWV�WKHVH�VRUWV�RI�DWWDFNV�

�

Ζ16Ζ'(5�$77$&.6
ΖQVLGHU�DWWDFNV�PDNH�XS�D�VLJQLȴFDQW�SRUWLRQ�RI� WKH�KDFNV�RQ�FU\SWRFXUUHQF\�

H[FKDQJHV��0RVW� DWWDFNV� DUH� H[SORLWHG� YXOQHUDELOLWLHV� IURP� LQVLGHUV� ZKR� DUH�

LJQRUDQW�RU�XQDZDUH�RI�WKH�VHFXULW\�SUDFWLFHV�DQG�SROLFLHV�LQ�SODFH��7KH�V\VWHP�

GHSOR\PHQW�DQG�&Ζ&'�WKURXJK�D�VWULFW�SROLF\�ZRXOG�SUHYHQW�WKHVH� LQFLGHQFHV�

IURP�RFFXUULQJ��:LWK�WKH�XVDJH�RI�;WUHPFRLQ�&/Ζ��FOLHQWV�FDQ�HDVLO\�FUHDWH�WKHLU�

RZQ�GHSOR\PHQW�SLSHOLQHV�DQG�SUHYHQW�URXJH�LQWHUQDO�WKUHDWV��

83'$7(6�$1'�0$Ζ17(1$1&(
�;WUHPFRLQ�([FKDQJH�LV�XQGHU�FRQVWDQW�UHVHDUFK�DQG�GHYHORSPHQW�E\�*HOL\RR�

ZKLFK� ZRXOG� LQFOXGH� IXWXUH� SDWFKHV� DQG� XSGDWHV�� *HOL\RR� DFFRUGLQJ� WR� WKH�

URDGPDS� SURYLGHG� LQ� WKLV� GRFXPHQW� KDV� SODQV� WR� FRQWLQXRXVO\� IXUWKHU�

LPSURYHPHQWV�DQG�XSJUDGHV�WR�WKH�V\VWHP�WR�WKH�WHFKQRORJ\�DW�WKH�FXWWLQJ�HGJH�

LQ�WKH�WUDGLQJ�HFRV\VWHP��3DUWLFLSDQWV�FDQ�H[SHFW�SDWFK�XSGDWHV�DQG�XSJUDGHV�

SHULRGLFDOO\��
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(;&+$1*(�1(7:25.
;WUHPFRLQ�1HWZRUN�LV�DQ�H[FKDQJH�QHWZRUN�VPDUW�FRQWUDFW�EDVHG�RQ�(WKHUHXP�

EORFNFKDLQ� VSHFLȴFDWLRQ�� ;WUHPFRLQ� 7RNHQ� LV� WKH� HVVHQFH� RI� HDFK� ;WUHPFRLQ�

H[FKDQJH�DQG�LV�UHTXLUHG�DV�D�GLJLWDO�IXHO�WR�ODXQFK�DQG�RSHUDWH�H[FKDQJHV��ΖW�LV�

XVHG�DV�D�FROODWHUDO�ZLWKLQ�H[FKDQJHV�DQG�DOORZV�SDUWLFLSDQWV�WR�RSHQ�H[FKDQJH�

VROXWLRQ� JOREDOO\�� VKDUH� OLTXLGLW\� DPRQJ� WKH� QHWZRUN�� FUHDWH� FUHGLW� OLQHV� DQG�

EH\RQG��

;75�LV�WKH�VPDOOHVW�XQLW�RI�H[FKDQJH�DQG�LW�VXSSRUWV�XS�WR���GHFLPDO�SRLQWV��ΖW�

VKRXOG�EH�SXUFKDVHG�EHIRUH�VWDUWLQJ�DQ�H[FKDQJH��FROODWHUDOL]HG�DQG�ORFNHG�WR�

SRZHU�WKH�H[FKDQJH�XSRQ�LWV�ODXQFK��

)LUVW�RI�DOO�OHW
V�DQVZHU�WKHVH�LPSRUWDQW�TXHVWLRQV�WR�JHW�D�EHWWHU�XQGHUVWDQGLQJ�

RI�;WUHPFRLQ�DQG�WKH�WRNHQ�PRGHO��

)8785(� &216Ζ'(5$7Ζ216� 2)� +$5':$5(�

(;&+$1*(
ΖQ�RUGHU�WR�SURWHFW�DQG�VDIHJXDUG�WKH�H[FKDQJHV��UHVHDUFK�DQG�GHYHORSPHQW�LQ�

KDUGZDUH� QHHGV� WR� EH� GRQH��*HOL\RR� DV� DQ� Ζ%0�SDUWQHU�ZLOO� DOORFDWH� FHUWDLQ�

UHVRXUFHV�WRZDUGV�KDUGZDUH�H[FKDQJH�VROXWLRQ��
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;WUHPFRLQ�H[FKDQJH�FRXOG�WKHQ�EH�SODFHG�LQVLGH�D�KDUGZDUH�ZKLFK�WKHQ�UXQV�D�

WUXVWHG�VHFXUH�HQYLURQPHQW�ZLWK�+60�IRU�DGGLWLRQDO�EXLOW�LQ�VHFXULW\��7KLV�ZRXOG�

QRW�RQO\�LQFUHDVH�WKH�VHFXULW\�EXW�LW�ZRXOG�DOVR�SURYLGH�RSWLPL]HG�6KHOO�V\VWHP�

IRU� VSHFLȴF� KDUGZDUH� GHVLJQ� ZKLFK� ZRXOG� LQFUHDVH� WKH� SHUIRUPDQFH� DQG�

HɝFLHQF\�RI�DQ�H[FKDQJH��

'(;WUHPFRLQ�*HOL\RR�KDV�GRQH�H[WHQVLYH�UHVHDUFK�LQWR�WKH�GHYHORSPHQW�RI�'(;�

DQG�DUH�ORRNLQJ�IRUZDUG�WR�IXWXUH�WHFKQRORJLHV�DQG�WKHLU�GHYHORSPHQW�ZKHUH�ZH�

FDQ� SURFHVV� WUDQVDFWLRQV� WKURXJK� '(;� XVLQJ� ;WUHPFRLQ� WRNHQ� PRGHO�� 7KH�

'HFHQWUDOL]HG� ([FKDQJH�PRGHOV�� LQ� WKHLU� FXUUHQW� IRUP� DUH� QRW� HɝFLHQW� DQG�

SUDFWLFDO� PRGHOV� WRGD\�� :KLOH� WKH� FXUUHQW� ;WUHPFRLQ� GLVWULEXWHG� H[FKDQJH�

QHWZRUN� PRGHO� LV� WKH� PRUH� SUDFWLFDO� VROXWLRQ�� ZH� FRQVWDQWO\� ZRUN� RQ�

LPSURYHPHQWV�LQ�5	'�WRZDUGV�LPSURYLQJ�WKH�WHFKQRORJ\�
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7+(�5,1*
7(&+12/2*<

$�KLJKO\�VHFXUH�SD\PHQW�VROXWLRQ�ZLWK�

:HDUDEOH�WHFKQRORJLHV�DUH�UDSLGO\�WDNLQJ�WKHLU�SODFH�LQ�RXU�OLYHV�DOO�RYHU�WKH�ZRUOG��;WUHPFRLQ�
EULQJV�\RX�D�EUDQG�QHZ�WHFKQRORJ\�LQ�WKH�ZRUOG�RI�FU\SWR�PRQH\��3RVVLELOLW\�WR�SD\�ZLWK�ULQJV��
EUDFHOHWV� DQG� JODVVHV�� 3D\PHQW� LQIUDVWUXFWXUHV� WR� EH�PDGH� RQ� ;WUHPFRLQ�FRP�� RXU� RZQ�
VRIWZDUH�LQIUDVWUXFWXUH��ZLOO�R΍HU�\RX�WKH�RSSRUWXQLW\�WR�SD\�ZLWK�D�ULQJ�RQ�\RXU�ȴQJHU�RU�D�
EUDFHOHW�RQ�\RXU�DUP�DQG�JODVV�RQ�\RXU�IDFH�

5,1* %5$&(/(7 (<(�*/$66

3529,',1*�
127,),&$7,216

Ζ Q � ���� � � � � � ���
RI� VPDUW� ULQJV� E\
DSSOLFDWLRQ� ZHUH
XVHG�IRU�QRWLȴFDWLRQ�
SXUSRVHV�

ΖQ������DORQH��1)&�
HQDEOHV�VPDUW�ULQJV
DFFRXQWHG� IRU� RQO\
������RI�WKH�RYHUDOO
PDUNHW�

1)&�(1$%/(6
60$57�5,1*6

7KH� .HUY� ULQJ� E\� D�
VWDUWXS� FDOOHG� .HUY
ZHDUE O H V � UD L V HG
��������� LQ� 2FWREHU
�����IURP�DQ�RXWOLQH
FURZIXQGLQJ

1)&�(1$%/(6
60$57�5,1*6

*/2%$/�60$57�5,1*6�0$5.(7��.(<�'5,9(5�$1'�),*85(6

�����
9$/8(

�����
9$/8(

���������PLOOLRQ

����������PLOOLRQ

.(<�0$5.(7�),*85(6

*/2%$/�0$5.(7�*52:7+

���������0,//,21
,1&5(0(17$/�*52:7+
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:LWK� WKH� SDUWQHUVKLS� RI� �� 9LVD� DQG� 0DVWHU&DUG� LQWHJUDWLRQV�� ΖQFOXGLQJ�FU\SWRIRQ�FRP

6LPSOH[�FRP�FDUG�V\VWHPV��7KLV�RSSRUWXQLW\��ZKLFK�ZLOO�EH�R΍HUHG�WR�\RX�ZLWK� WKH�FU\SWR�

PRQH\�LQ�\RXU�DFFRXQW�RU�ZLWK�VWDEOH�PRQH\��HQVXUHV�\RXU�VHFXULW\�LQ�HYHU\�VHQVH��:LWK�WKH�

1)&�WHFKQRORJ\�LQ�WKH�ULQJ��\RX�ZLOO�EH�DEOH�WR�EHQHȴW�IURP�DOO�1)&�FRQQHFWHG�GHYLFHV�WKDW�\RX�

ZLOO�XVH�RQ�JODVVHV�RU�WKH�DSS��%\�ORFNLQJ�\RXU�PRELOH�SKRQH��\RXU�FRPSXWHU��HYHQ�\RXU�KRPH�

RU�FDU�GRRU��\RX�ZLOO�EH�DEOH�WR�VHFXUH�LW�

�
7KH�ULQJ�WHFKQRORJ\�ZLOO�EH�PDGH�DYDLODEOH�WR�\RX�LQ�D�YHU\�OLJKW��FRQYHQLHQW�DQG�IXOO\�DSSURYHG�
IRUP�WKDW�KDV�SDVVHG�DOO�YLUXV�DQG�ELRORJLFDO�WHVWV��5LQJV��EUDFHOHWV�DQG�JODVVHV�ZLOO�EH�FKDUJHG�
VHSDUDWHO\��6LQFH�HYHU\�SXUFKDVH�ZLOO�EH�PDGH�ZLWK�;75�RQO\�DQG�HYHU\�WHFKQRORJ\�WR�EH�XVHG�
LQ�LW�ZLOO�RQO\�SD\�)HH�IHHV�ZLWK�;75��LW�ZLOO�EH�PDQGDWRU\�IRU�HDFK�XVHU�WR�KDYH�;75�LQ�KDQG��;75�
R΍HUV�ERWK�ORZ�IHHV�DQG�YHU\�IDVW�WUDQVIHUV�WR�XVHUV�

7KH�DGYDQWDJHV�WKDW�;WUHPFRLQ�ZLOO�R΍HU�\RX�DUH�QRW�OLPLWHG�WR�WKHVH��DV�LW�LV�D�FRQVWDQW�QHHG��LW�

ZLOO�KDYH�D�VWUXFWXUH�WKDW�\RX�FDQ�XVH�LQ�DOO�DUHDV�VXFK�DV�\RXU�SURGXFW�SXUFKDVHV��FR΍HH��WHD��

FDNH��JURFHU\�VKRSSLQJ�DQG�FROOHFW�VSHFLDO�SRLQWV��ΖQ�RWKHU�ZRUGV��WKH�SXUSRVH�LV�QRW�MXVW�WR�XVH�

ULQJV��7KH�PRVW�YDOXDEOH�WKLQJ�KHUH�LV�WR�EH�DEOH�WR�XVH�ZHDUDEOH�WHFKQRORJLHV�ZLWK�WKH�EHVW�

IHDWXUHV�DQG�IXQFWLRQDOLWLHV�

;WUHPFRLQ�LV�D�ZRUN�DFFHSWHG�E\�PDQ\�LQVWLWXWLRQV�LQ�7XUNH\�DQG�(XURSH��ΖQ�IDFW��LW�PD\�EH�WKH�

FUHGLW� FDUG� LQIUDVWUXFWXUH� WKDW� SHRSOH�ZLOO� VWDUW� XVLQJ�:HDUDEOH� WHFKQRORJLHV� H[LVW� DOPRVW�

HYHU\ZKHUH��LW�ZRXOG�QRW�EH�ULJKW�WR�VD\�WKDW�ZH�LQYHQWHG�LW��+RZHYHU��Ζ�WKLQN�LW�ZRXOG�EH�WKH�

PRVW� FRUUHFW� VHQWHQFH� WR� VD\� WKDW� ZH� DUH� WKH� ȴUVW� WR� GR� WKLV� ZRUN� LQ� WKH� FU\SWR�PRQH\�

HFRV\VWHP��7KH�FU\SWRFXUUHQF\�HFRV\VWHP�LV�JURZLQJ�GD\�E\�GD\�DQG�LV�EHFRPLQJ�D�WRRO�WKDW�

FDQ�EH�XVHG�DOPRVW�HYHU\ZKHUH� LQ�WKH�ZRUOG��$V�WKH�ȴUVW�FRPSDQ\�WR� LQWURGXFH�ZHDUDEOH�

WHFKQRORJLHV�WR�WKH�PDUNHW��ZH�VKRZ�JUHDW�FDUH�DQG�VHQVLWLYLW\�LQ�RXU�ZRUN��7KH�WHFKQRORJLHV�

ZH�XVH�DUH�WKH�EHVW�LQ�WKH�ZRUOG��:H�DUH�FRQVWDQWO\�UHVHDUFKLQJ�DQG�H[DPLQLQJ�KRZ�ZH�FDQ�

R΍HU�\RX�WKH�VDIHVW�DQG�HDVLHVW�WHFKQRORJ\�LQIUDVWUXFWXUH�WKURXJK�WKH�;WUHPFRLQ�SURMHFW�DQG�

7RJHWKHU�ZH�FDQ�DFKLHYH�D�JRRG�GHYHORSPHQW�
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$Q�DJUHHPHQW�ZDV�UHDFKHG�ZLWK�WKH� FRPSDQ\��ZKLFK�XVHV�WKH�FU\SWRIRQ�FRP�

6LPSOH[�FRP�LQIUDVWUXFWXUH��:H�FRPELQH�WKH�1)&�IHDWXUH�RI�6LPSOH[�FDUGV�ZLWK�

WKH�1)&�IHDWXUH�LQ�WKH�5LQJ��:KHWKHU�LW�LV�D�FUHGLW�FDUG�IURP�%LQDQFH�FRP�RU�DQ\�

RWKHU�H[FKDQJHV��1)&�GDWD�LV�WKH�SHUVRQ
V�RZQ�VDIHW\�DQG�UHVSRQVLELOLW\��)RU�WKLV�

UHDVRQ��KH�DWWULEXWHV�KLV�VLPSOH[�FDUG�WR�WKH�ZRUN�RI�WKH�;WUHPFRLQ�DSS�DLUHG�WR�

XV��7KLV�FUHGLW�FDUG��LVVXHG�E\�6LPSOH[��LV�SXEOLVKHG�ZLWK�WKH�H[FKDQJH
V�RZQ�ORJR��

)RU� H[DPSOH�� %LQDQFH�FRP
V� FDUG� DSSHDUV�ZLWK� WKH�%LQDQFH�FRP� ORJR�� EXW� LV�

DOORFDWHG�E\�6LPSOH[�FRP�LQ�WKH�EDFNJURXQG��:KHQ�\RX�LQWHJUDWH�\RXU�FDUG�LQWR�

RXU�DSSOLFDWLRQ��&DUG�DQG�5LQJ��&DUG�DQG�%UDFHOHW��&DUG�DQG�*ODVVHV�ZLOO�ZRUN�

ZLWK�WKH�VDPH�1)&�WHFKQRORJ\�

7KLV�LV�DQ�LQWHJUDWLRQ�WHFKQRORJ\��ZH�FDQ�DGG�1)&�IHDWXUH�WR�WKH���PRVW�XVHG�

WHFKQRORJLHV�DPRQJ�ZHDUDEOH�WHFKQRORJLHV��ΖQ�WKLV�ZD\��QR�PDWWHU�ZKDW�FUHGLW�

FDUG�LW�LV��LW�FDQ�PDNH�WUDQVDFWLRQV�ZLWK�WKH�FDUG�WKDW�LW�KDV�DFWLYDWHG�DQG�DGGHG�

RQ�WKH�$SSOLFDWLRQ�LQ�WKH�ULQJ��)RU�RYHU�OLPLW�WUDQVDFWLRQV��LWV�XVHV�LWV�RZQ�&DUG�

3LQ�QXPEHU�

+RZ�ZLOO�Ζ�XVH�WKH�5LQJ��%UDFHOHW�	�*ODVV�ZLWK�WKH�&DUG"

:KLFKHYHU�FDUG�WKH�XVHUV�XVH��WKH\�ȴUVW�KDYH�WR�EX\�;75��;WUHPFRLQ��7RNHQV�WR�

XVH�WKH�5LQJ��*ODVVHV�DQG�%UDFHOHW��)HH�FDQ�RQO\�EH�SDLG�ZLWK�;75��(YHQ�LI�XVHU�KDV�

%LWFRLQ�RU�(WKHUHXP�LQ�KLV�DFFRXQW��KH�FDQQRW�SD\�LI�KH�GRHV�QRW�KDYH�;75��7KLV�LV�

QHFHVVDU\� WR� LQFUHDVH� WKH� XVH� RI� ;75� DQG� WR� SD\� OHVVHU� IHH�� $OVR�� IHH� LV� QRW�

FKDUJHG�RQ�FUHGLW�FDUG��ΖW�MXVW�QHHGV�WR�DGG�LW�WR�WKH�$SS��7KH\�DUH�QRW�D΍HFWHG�E\�

1HWZRUN�)HH�DQG�2WKHU�IHH�LVVXHV�

+2:�:,//�7+(�5,1*
7(&+12/2*<�:25."
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ΖQ�RUGHU�WR�XVH�WKH�GRRU�ORFN�IHDWXUH��WKH\�PXVW�GLJLWL]H�WKH�HQWUDQFH�DQG�H[LW�RI�

WKH�KRXVH��DV�ZHOO�DV�LQWHULRU�GRRUV�RU�RɝFH�GRRUV��HYHU\�GRRU�LQ�WKH�EXLOGLQJ��

7KLV�LV�D�YHU\�LPSRUWDQW�SULYLOHJH�IRU�EDQNV��SULYDWH�ȴQDQFLDO�LQVWLWXWLRQV�RU�XVHUV�

XVLQJ�SULYDWH�RɝFHV��7KDQNV�WR�WKLV�SURGXFW�� LI�GHVLUHG��DOO�GRRU� ORFNV�FDQ�EH�

PDGH�GLJLWDO�DQG�RQO\�WKH�RZQHU�RI�WKH�ULQJ��WKH�RZQHU�RI�WKH�EUDFHOHW�DQG�WKH�

RZQHU�RI�WKH�JODVVHV�FDQ�EH�DOORZHG�WR�SDVV�WKURXJK�WKH�GRRU�

:KHUH�FDQ�Ζ�EX\�WKH�5LQJ�GHYLFH�SURGXFWV"
8VHUV�ZLOO�EH�DEOH�WR�EX\�DOO�RI�WKHVH�SURGXFWV�IURP�WKH�;WUHPFRLQ�PDUNHWSODFH�

+2:�72�86(�7+(�
'225�/2&.�)($785(6
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;75(0&2,1
752<�&$5'

;WUHPFRLQ�ZLOO�ODXQFK�YLVXDO�&DUG�ZKLFK�FDQ�EH�XVH�WR�PDNH�;75�WRNHQ�SD\PHQW�

DW�DQ\�VWRUH�ZRUOGZLGH��DQG�LW�LV�FRPSOHWHO\�IUHH��;WUHPFRLQ�ZLOO�QRW�FKDUJH�DQ\�

DGPLQLVWUDWLYH�RU�SURFHVVLQJ�IHHV��WKH�FDUG�ZLOO�EH�KLJKO\�VHFXUHG�DQG�VDIH�WR�XVH�

7KLUG�SDUW\�IHHV�PLJKW�EH�VWLOO�DSSOLFDEOH�RFFDVLRQDOO\

+ROG�WKH�;75�WRNHQ�DQG�H[FKDQJH�RQO\�ZKHQ�\RX�QHHG�WR

+ROG�FU\SWR�LQ�\RXU�;75�:DOOHW�DQG�H[FKDQJH�RQO\�ZKHQ�\RX
UH�

PDNLQJ�SD\PHQWV�
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7RNHQ�FUHDWHV�D�IDLU�HFRQRP\�DQG�DQ�RSHQ�PDUNHW�IRU�SDUWLFLSDQWV�ZLWK�

WUDQVSDUHQF\��$V�D�IURQW�OHDGHU�RI�RSHQ�PDUNHWV�DQG�H[FKDQJHV��ZH�EHOLHYH�

LQ� VXSSO\� DQG� GHPDQG� DV� WKH� EHVW� HFRQRPLF�PRGHO�� %\� WRNHQL]LQJ� WKH�

SURGXFW��ZH�HQDEOH�D�PDUNHW�ZKHUH�SHRSOH�UHJDUGOHVV�RI�RXU�LQYROYHPHQW�

FDQ�IUHHO\�WUDGH�DQG�HYDOXDWH�WKH�SURGXFW�DQG�LWV�XVDJH��

$GGLWLRQDOO\��LW�ZRXOG�JLYH�D�IDLU�RSSRUWXQLW\�WR�SHRSOH�WR�SDUWLFLSDWH��XVH�

DQG�FRQWULEXWH�WR�WKH�WHFKQRORJ\��7KLV�LV�D�WHFKQRORJ\�ZKLFK�PD\�UHVKDSH�

WKH�H[FKDQJH�DQG�HFRQRPLF�PRGHO�DQG�SULFLQJ�WKH�SURGXFW�DV�VXFK��:LWK�DOO�

WKDW�VDLG��RXU�UHVSRQVH�ZRXOG�EH�ZK\�QRW�XVH�D�WRNHQ"

;75(0&2,1
72.(1,=$7,21
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$�EORFNFKDLQ�FUHDWHV�DQ�DXWRPDWHG�DQG�DXWRQRPRXV�HQYLURQPHQW�ZKLFK�ZRXOG�VWUHDPOLQH�

VRPH� RI� WKH� SURFHVV� ZLWKRXW� DQ\RQH
V� GLUHFW� LQYROYHPHQW� DQG� ZRXOG� FUHDWH� D� IDLU� DQG�

WUDQVSDUHQW�HQYLURQPHQW�IRU�DOO�SDUWLFLSDQWV��ΖW�VHWV�WKH�H[SHFWDWLRQV�FOHDU�ZKLFK�ZRXOG�UHVXOW�

LQ�WUDQVSDUHQW�DQG�FOHDU�SURFHVV�DQG�DFKLHYHPHQWV�IRU�DOO�SDUWLFLSDQWV��:H�DUH�DZDUH�RI�WKH�

KLJK�FRVW�RI�UXQQLQJ�D�EORFNFKDLQ�DQG�LWV�LQHɝFLHQW�GDWD�VWRUDJH�PRGHO�IRU�%LWFRLQ��(WKHUHXP�

DQG�RWKHU� WHFKQRORJLHV��+RZHYHU�� IRU� YHU\�PLQLPDO� WKURXJKSXW� WKDW� LV� UHTXLUHG� IURP� WKH�

EORFNFKDLQ�LQ�;WUHPFRLQ�1HWZRUN��;WUHPFRLQ�PRGHO�ȴWV�YHU\�ZHOO�RQ�WRS�RI�WKH�H[LVWLQJ�VROLG�

EORFNFKDLQV�VXFK�DV�(WKHUHXP��;WUHPFRLQ�1HWZRUN�XVHV�VPDUW�FRQWUDFWV�RQ�(WKHUHXP�ZKLFK�

ZRXOG�JXDUDQWHH�FHUWDLQ�DWWULEXWHV�LQ�WKH�V\VWHP��)LUVWO\��LW�GHȴQHV�WKH�QXPEHU�RI�WRNHQV�DQG�

WKH�FDS�ZKLFK�SUHYHQWV�DQ\RQH�IURP�FUHDWLQJ�PRUH�WRNHQV�RQ�WKH�V\VWHP��6HFRQGO\��H[FKDQJH�

RSHUDWLRQV�IRU�DFWLYDWLRQ��GHDFWLYDWLRQ�DQG�WUDQVIHUV�DUH�GRQH�WKURXJK�WKH�VPDUW�FRQWUDFWV��

/DVWO\�� LW� HQDEOHV� QXPHURXV� IXQFWLRQDOLWLHV� LQ� WKH� GLVWULEXWHG� H[FKDQJH� QHWZRUN� DPRQJ�

SDUWLFLSDQWV�VXFK�DV�RSHQLQJ�FUHGLW�OLQHV��VKDULQJ�OLTXLGLW\�DQG�LQYHVWPHQW�RSSRUWXQLWLHV�IRU�

QHZ�H[FKDQJHV�LQ�D�VHDPOHVV�PDQQHU�

32:(5('�%<�
%/2&.&+$,1�7(&+12/2*<
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;WUHPFRLQ�1HWZRUN�UHTXLUHV�D�EORFNFKDLQ�LQIUDVWUXFWXUH�ZLWK�IROORZLQJ�

FRQVLGHUDWLRQV��

:+<�:(�86(
%(3���72.(1"

1HWZRUN�VHFXULW\�+DVK�
UDWH�DQG�FRQVHQVXV�SURFHVV��

*OREDO�VXSSRUW��DFFHVVLELOLW\�
DQG�LWV�JOREDO�QHWZRUN�VXSSRUW�

%LQDQFH�6PDUW�&KDLQ�IXOȴOOV�WKH�
UHTXLUHPHQWV�DQG�SURYLGHV�WKH�EHVW�
SODWIRUP�IRU�WKLV�FDXVH�

1HWZRUN�VWDELOLW\

��
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:KDW�LV�;75"�7KH�;WUHPFRLQ�7RNHQ�RU�;75�LV�D�%(3���EDVHG�WRNHQ�WKDW�LV�XVHG�
ZLWKLQ�WKH�;WUHPFRLQ�HFRV\VWHP��ΖW�KDV�DQ�RSHQ�PDUNHW��OLPLWHG�VXSSO\�DQG�XVHG�
ZLWKLQ�WKH�;WUHPFRLQ�HFRV\VWHP�IRU�'H)L�VHUYLFHV�DV�ZHOO�DV�VWDNLQJ�

:KR�LV�ΖW�)RU"
;75� LV� IRU� WKRVH� DUH� LQWHUHVWHG� LQ� JHWWLQJ� LQYROYHG� LQ� WKH� ZKROH� ;WUHPFRLQ�
HFRV\VWHP��%\�KROGLQJ�;75�\RX�DUH�FRQWULEXWLQJ�WR�RSHQ�VRXUFH�FU\SWR�H[FKDQJH�
LQIUDVWUXFWXUH��;75�FDQ�DOVR�EH�XVHG�IRU�VWDNLQJ�ZKLFK�LV�FROODWHUDO�XVHG�WR�EDFN�
FHUWDLQ�H[FKDQJH�SURMHFWV�
ȏ� 'LVWULEXWHG�YLD�WKH�;75�86'7�PDUNHW�DQG�VWDNHUV�
ȏ� ;75�H[FKDQJH�UDWH�LV�IUHH�ȵRDWLQJ�
ȏ� 2SHUDWRUV� FDQ� XVH� ;75� WR� JDLQ� PHPEHUVKLS� IRU� H[WUD� H[FKDQJH�
IHDWXUHV

+RZ�'RHV�LW�7RNHQ�:RUNV"
�6LPLODU�WR�DQ\�RWKHU�VWDNLQJ�V\VWHP�;75�
KROGHUV�KDYH�WKH�FKRLFH�WR�ORFN�XS�WKHLU�
;75� WR�KHOS� FRQWULEXWH� WR� WKH�QHWZRUN��
;75� LV� XVHG� DV� FROODWHUDO� WR� VXSSRUW�
OLTXLGLW\� ZLWKLQ� WKH� QHWZRUN� DQG� KHOSV�

FU\SWR� SURMHFWV� WKDW� XVH� ;WUHPFRLQ�
([FKDQJH� RSHQ�VRXUFH� ZKLWH�ODEHO� H[FKDQJH�

VRIWZDUH��;75�LV�DOVR�XVHG�DV�D�XWLOLW\�WRNHQ�IRU�GLVFRXQWHG�SD\PHQWV�LQ�VHUYLFHV�
DQG�IRU�XQORFNLQJ�DQG�DFWLYDWLRQ�FHUWDLQ�IHDWXUHV�VXFK�DV�FRLQV��SDLUV�DQG�PRUH�

7+(�;75
72.(1�
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:KDW�0DNHV�;75�8QLTXH"�

;WUHPFRLQ�DQG� WKH�;75� WRNHQ�FODLP� WR�EULQJ� UHYROXWLRQDU\� WHFKQRORJ\� WR� WKH�

ȴQDQFLDO�ZRUOG�LQ�7XUNH\��$V�WKH�ȴUVW�FRPSDQ\�WR�HPSOR\�EORFNFKDLQ�WHFKQRORJ\�

DQG�FU\SWRFXUUHQF\�SODWIRUP��;WUHPFRLQ�EULQJV�FU\SWR�H[FKDQJH�WR�WKH�JHQHUDO�

SXEOLF� LQ� 7XUNH\�� %\� SURPRWLQJ� QHZ� EXVLQHVV� RSSRUWXQLWLHV� DQG� FRPPXQLW\�

JURZWK��WKH�;WUHPFRLQ�SODWIRUP�HPSOR\V�EORFNFKDLQ�GHFHQWUDOL]DWLRQ�SRZHUV�WR�

DOORZ�7XUNLVK�WR�EH�SDUW�RI�D�PRGHUQ�GD\�JOREDO�ȴQDQFLDO�V\VWHP��7KH�SODWIRUP�

R΍HUV�D�ZLGH�DUUD\�RI�IXQFWLRQDOLWLHV�WKDW�FDWHU�WR�D�JURZLQJ�SRRO�RI�FXVWRPHUV�

+RZ�6HFXUHG�ΖV�7KH�;75�1HWZRUN"�

;WUHPFRLQ� �;75�� LV� D� %(3���� WRNHQ�� $V� VXFK�� LW� LV� EXLOW� RQ� WKH� (WKHUHXP�DQG�

%LQDQFH�6PDUW�&KDLQ�EORFNFKDLQ��/LNH�DQ\�%(3���� WRNHQ��;75� LV�VHFXUHG�E\�D�

ULJRURXVO\� WHVWHG�SURRI�RI�ZRUN� �32:��FRQVHQVXV�DOJRULWKP�VXSSRUWHG�E\�DQ�

H[WHQVLYH�(WKHUHXP�PLQHU�QHWZRUN��

7KLV�FRQVHQVXV�DOJRULWKP�HQVXUHV�RQO\�YDOLG�WUDQVDFWLRQV�DUH�FRQȴUPHG��ZKLOH�

WKH�FRPELQHG�ZRUN�RI�WKH�(WKHUHXP�PLQLQJ�QHWZRUN�HQVXUHV�;75�WUDQVDFWLRQV�

DUH�HVVHQWLDOO\�LUUHYHUVLEOH�RQFH�FRQȴUPHG�
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'RZQORDG�
;WUHPFRLQ�([FKDQJH�

/$81&+,1*�(;&+$1*(�21�7+(�
;75(0&2,1�23(16285&(�(;&+$1*(

,QLWLDOL]H�H[FKDQJH�
WKURXJK�&/,�

&UHDWH�DQ�DFFRXQW�
DQG�ZDOOHW�

'HSRVLW�WKH�UHTXLUHG�
DPRXQW�LQ�WKH�ZDOOHW�

DV�FROODWHUDO�

&RQÀJXULQJ�WKH�
H[FKDQJH�VHWWLQJV�

/DXQFKLQJ�WKH�H[FKDQJH�
ZLWK�;WUHPFRLQ�&/,�

<RXU�H[FKDQJH�LV�WKHQ�XS�DQG�UXQQLQJ�DQG�
LW�DXWRPDWLFDOO\�LV�DGGHG�LQ�WKH�;WUHPFRLQ�1HWZRUN�
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(;&+$1*(�&2//$7(5$/
([FKDQJH�FROODWHUDO�VWDUWV�IURP���������;75�IRU�WKH�ȴUVW�H[FKDQJH�DFWLYDWLRQ�

/$81&+�$&7Ζ9$7Ζ21
2QFH� DQ� H[FKDQJH� LV� DFWLYDWHG�� LW� QHHGV� WR� EH� LQLWLDOL]HG� DQG� ODXQFKHG�� 7KH�

LQLWLDOL]DWLRQ� SURFHVV� UHTXLUHV� FRQȴJXUDWLRQV� DQG� FHUWDLQ� VHWWLQJV� IRU� WKH�

H[FKDQJH� WKH� RSHUDWRU� QHHGV� WR� VHW� GHSHQGLQJ� RQ� KLV� H[FKDQJH� WKURXJK�

;WUHPFRLQ�&/Ζ��7KH�H[FKDQJH�LQLWLDOO\�FKHFNV�WKH�EORFNFKDLQ�IRU�LWV�VWDWXV�XSRQ�

LQLWLDOL]DWLRQ�GXULQJ�WKH�ODXQFK�SURFHVV�

'(6758&7Ζ21
([FKDQJH�FDQ�EH�GHVWUXFWHG�LQ�RQH�RI�WKHVH�HYHQWV�

ȏ �0DQXDOO\�GHDFWLYDWLRQ�RI�WKH�H[FKDQJH��

ȏ �ΖQWHUQDO�PDOLFLRXV�DFWLYLW\�GHWHFWLRQ�

7KLV� FRXOG� WULJJHU� LI� DQ\RQH� WULHV� WR�EUHDN� LQWR� WKH�&RUH�DQG�PDQLSXODWH� WKH�

QHWZRUN�HQYLURQPHQW��;WUHPFRLQ�VPDUW�FRQWUDFW�LV�EDVHG�RQ�%(3���DQG�(5&���

FRQWUDFW�ZLWK�VOLJKW�PRGLȴFDWLRQV�WR�PDQDJH�FHUWDLQ�DFWLYLWLHV�IRU�WKH�;WUHPFRLQ�

1HWZRUN�WKDW�ZLOO�EH�LQWURGXFHG�LQ�IXWXUH�
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72.(1�02'(/
;WUHPFRLQ�7RNHQ�LV�D�VPDUW�FRQWUDFW�WRNHQ�EDVHG�RQ�(WKHUHXP
V�EORFNFKDLQ�DV�

H[SODLQHG� LQ� WKH� SUHYLRXV� FKDSWHU�� 7KHVH� WRNHQ� IXHOV� DUH� XVHG� E\� H[FKDQJH�

RSHUDWRUV�WR�UXQ�H[FKDQJHV��6LQFH�;WUHPFRLQ�7RNHQ�FROODWHUDO�IRU�HDFK�H[FKDQJH�

LV�ORFNHG��LW�LV�DOVR�XVHG�DV�H[FKDQJH�GHIDXOW�OLTXLGLW\�DPRQJ�H[FKDQJHV�DV�ZHOO�DV�

D�PHDVXUH�IRU�DQ�H[FKDQJH�UHSXWDWLRQ�LQ�WKH�QHWZRUN��ΖQ�WKLV�FKDSWHU�ZH�H[SORUH�

;75�WRNHQ�PRGHO�DQG�KRZ�LW�IXQFWLRQV�EDVHG�RQ�LWV�XVH�FDVHV�IRU�GL΍HUHQW�DFWRUV�

72.(1120Ζ&6

ȏ �([FKDQJH�2SHUDWRUV

ȏ �ΖQYHVWRUV�

ȏ �*HOL\RR

ΖW�LV�LPSRUWDQW�WKDW�DOO�SDUWLFLSDQWV�LQ�WKH�V\VWHP�DUH�LQFHQWLYL]HG�DQG�DV�VXFK�ZH�

DUH� UHTXLUHG� WR� JR� WKURXJK� DOO� SDUWLFLSDQWV� DQG� WKHLU� LQFHQWLYH�PRGHO� LQ� WKH�

V\VWHP��

;WUHPFRLQ�HFRQRP\�LV�TXLWH�OXFUDWLYH�IRU�H[FKDQJH�RSHUDWRUV�VLQFH�LW�UHGXFHV�WKH�

HQWU\�EDUULHU�DQG�ULVN�RI�VWDUWLQJ� WKH� OXFUDWLYH�EXVLQHVV�PRGHO�RI� UXQQLQJ�DQ�

H[FKDQJH��7KH�RQO\�UHTXLUHPHQW� IRU�3DUWLFLSDQWV� LV� WKH�FROODWHUDO�ZKLFK�XSRQ�

GHDFWLYDWLRQ�FDQ�EH�VROG�LQ�WKH�PDUNHW��7KLV�PHDQV�DQ�H[FKDQJH�RSHUDWRU�GRHV�
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QRW�KDYH�WR�SD\�DQ\WKLQJ�WR�UXQ�DQ�H[FKDQJH�LQ�WKLV�PRGHO�RWKHU�WKDQ�FROODWHUDO��

7KLV�ZRXOG�KHOS�EXVLQHVVHV�WR�WHVW�RXW�DQG�UXQ�WKH�H[FKDQJH�SURWRW\SHV�LQ�DQ�

D΍RUGDEOH�PDQQHU��

ΖQYHVWRUV�ZKRP�EHOLHYH�DQG�XQGHUVWDQG�WKH�WHFKQRORJ\�FDQ�SDUWLFLSDWH�RYHU�WKH�

ȴQLWH�VFDUFH�;WUHPFRLQ�WRNHQV�WKDW�UHSUHVHQW�WKH�OLPLWOHVV�H[FKDQJH�HFRQRP\�

DQG�FRQWULEXWH�WR�WKH�GHPRFUDWL]DWLRQ�RI�RXU�WUDGHV�DQG�H[FKDQJHV�SRZHUHG�E\�

;WUHPFRLQ�� ΖQYHVWRUV� FDQ� H[SHFW� WKH� HFRQRP\� WR� JURZ� DV� PRUH� H[FKDQJH�

RSHUDWRUV�SDUWLFLSDWH�LQȴQLWHO\�ZKLFK�ZRXOG�UHVXOW�LQ�WKH�LQFUHDVH�RI�;WUHPFRLQ�

WRNHQ�SULFH��ΖW�LV�H[SHFWHG�WR�LQFUHDVH�RQ�WKH�DVVXPSWLRQ�WKDW�DV�PRUH�H[FKDQJH�

RSHUDWRUV�FRPH�RQOLQH��WKH\�EH�UHTXLUHG�WR�ORFN�XS�;WUHPFRLQ�DQG�LQ�H΍HFW�WDNLQJ�

RXW�VXSSO\�DQG�WKXV�LQFUHDVLQJ�VFDUFLW\�RI�WKH�;WUHPFRLQ�WRNHQ��$V�WKH�JURZWK�RI�

WKH�QHWZRUN�LQFUHDVHV�VR�WRR�VKRXOG�WKH�SULFH�RI�WKH�;WUHPFRLQ�WRNHQ��

*HOL\RR� DV� WKH� WHFKQRORJ\� VHUYLFH� SURYLGHU� EHQHȴWV� IURP� WKH� IUHHO\� WUDGHG�

;WUHPFRLQ�RSHQ�PDUNHW�WKURXJK�WKH�ODUJH�SDUWLFLSDWLRQ�DQG�H[SORUDWLRQ�RI�WKH�

XVHIXOQHVV� RI� *HOL\RR
V� H[FKDQJH� VRIWZDUH� DQG� LWV� SRWHQWLDO� JOREDOO\�� 7KH�

H[FKDQJH�VRIWZDUHV�KDYH�VLJQLȴFDQW�SRWHQWLDO��DQG�EHVLGHV�FU\SWR�KDYH�QRW�EHHQ�

IXOO\� H[SORUHG� LQ� RWKHU� LQGXVWULHV� QRW� UHODWHG� WR� FU\SWR�� $V� D� UHVXOW�� *HOL\RR�

EHOLHYHV�WKDW�LW�PD\�RSHQ�XS�EUDQG�QHZ�RSSRUWXQLWLHV�LQ�RWKHU�VHFWRU�WKDW�FDQ�

FUHDWH� WKHLU� RZQ� QHZ� DQG� H[RWLF� PDUNHW� SODFHV� ZLWK� D΍RUGDEOH� DQG� RSHQ�

H[FKDQJH� VRIWZDUH�� 7KURXJKRXW� WKLV� VHWXS�� *HOL\RR� EHQHȴWV� IURP� LWV� WRNHQ�

PDUNHW�VKDUH�DV�ZHOO�DV�FRQWLQXRXV�IHHV�DQG�YDOXH�DGGHG�VHUYLFHV�DQG�SOXJLQV�
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72.(1
',675,%87,21

7RNHQ�VDOHV�����

���

)RXQGDWLRQ�����

���

0DUNHWLQJ�	�
$GYHUWLVLQJ�����

7HDP�
0HPEHUV����

3DUWQHUV�	�
$GYLVRUV����

6WDNLQJ�	�
$LUGURS����

3ULYDWH�
VDOHV����

�����
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6LQFH��������������;75�WRNHQV�KDYH�EHHQ�VROG�ZLWKLQ�WKH�SULYDWH�VDOH��

7KH� UHVXOW� ZDV� ��������� ZKLFK� ZDV� VSHQW� RQ� VRIWZDUH� EXVLQHVV�

GHYHORSPHQW�� 5HVHDUFK� 	� 'HYHORSPHQW�� /HJDO� DVSHFW�� PDUNHWLQJ��

DGYHUWLVLQJ�DQG�VSRQVRUVKLSV

� 3XEOLF�VDOH�SULFH��� � ������86'7

� 7RNHQ�DPRXQW��� � �����������4�������IRU�WRNHQ�VDOH

� /DXQFKSDG��Ζ(2�GDWH��� 4������

� /DXQFKSDG�SODWIRUP��� &U\SWRIRQ

� 6DOH�WLPHOLQH��� � � ��1RY������WR���'HV�����

72.(1
/$81&+3$'
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3URMHFW�&RQFHSW�

;WUHPFRLQ�LV�UHOHDVHG��
VWDUWLQJ�RI�WKH�;75�FRQFHSW

/DXQFK�DQ�([FKDQJH�
)XOO\�IXQFWLRQDO�FU\SWR�
H[FKDQJH�LV�ODXQFKHG

����

����
6PDUW�&RQWUDFW�
;WUHPFRLQ��;75��

FRQWUDFW�ZDV�GHSOR\HG

2SHQ�([FKDQJH
;WUHPFRLQ�%HFRPHV�
DQ�RSHQ�([FKDQJH

����

����
,QYHVWRUV�0HHW�XS

;WUHPFRLQ�JDLQ�DWWHQWLRQ�
IURP�WKH�FRPPXQLW\�������

%(3���7RNHQ�;75�
%(3���;75�7RNHQ�5HOHDVHG�DQG�
;WUHPFRLQ�H[FKDQJH�SODWIRUP�LV�
ODXQFKHG�ZLWK�IXOO�RSWLRQV

����

����
/LVWHG�2Q�([FKDQJHV

;75�LV�/LVWHG�2Q�6HOHFWHG�
*OREDO�([FKDQJH

2SHQ�([FKDQJH�	�;75
;WUHPFRLQ�2SHQ�([FKDQJH��
&U\SWR�:DOOHW�DQG�;75�ZLOO�EH�UHDG\�
WR�VHUYH�JOREDOO\�DQG�IXOO\�IXQFWLRQDO

����

����
3D\PHQW�5LQJ

1)&�SD\PHQW�5LQJ�ZLWK�
;75�E\�;WUHPFRLQ

52$'�0$3
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352-(&7
38%/,&$7,21

7KH�PRVW� LPSRUWDQW� WKLQJ�ZH�SURPLVH� WR�RXU� LQYHVWRUV� LV� WR�SURGXFH�D�
VXFFHVVIXO�ZRUN�DQG�SURGXFW�DQG�WR�PDNH�D�JOREDO�LPSDFW��:H�DUH�DVVXULQJ�
LQYHVWRUV�WKDW�WKLV�VRIWZDUH�ZLOO�ZRUN�DQG�V\QFKURQL]H�ZLWK�HDFK�RWKHU�
ZLWK� D� YHU\� JRRG� LQIUDVWUXFWXUH�� DQG� WKDW�ZH� DLP� WR� SURYLGH� D� TXDOLW\�
VHUYLFH� WR� RXU� XVHUV� E\� XVLQJ� WKH� EHVW� SURGXFWV�� :H� SDUWLFLSDWHG� LQ� ��
FRQIHUHQFHV�LQ�7XUNH\�DQG���FRQIHUHQFHV�LQ�WRWDO����LQ�6ZLW]HUODQG�DQG���LQ�
)UDQFH��DQG�H[SODLQHG�RXU�SURGXFW�
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LV� WKH� IRXQGHU� DQG� &(2� RI� ;WUHPFRLQ�� +DNDQ�
$WDEDġ� VWXGLHV� &RPSXWHU� (QJLQHHULQJ� DW�0LGGOH�
(DVW�7HFKQLFDO�8QLYHUVLW\�DQG�GLG�KLV�3K'�DW�0Ζ7��+H�
KDV�PRUH�WKDQ����FHUWLȴFDWLRQ�LQ�LQERXQG�RQOLQH�
SURJUDPV�VXFK�DV� Ζ%0��0Ζ7��DQG�*RRJOH��+H�KDV�
DOVR� EHHQ� LQYROYHG� LQ� QHDUO\� ��� SURMHFWV� LQ� WKH�
EORFNFKDLQ�ȴHOG�VLQFH������

+$.$1�$7$%$6�

LV� WKH� FR�IRXQGHU� DQG� FKLHI� RSHUDWLQJ� RɝFHU� RI�
;WUHPFRLQ��+H�JUDGXDWHG�ZLWK�D�PDVWHU
V�GHJUHH�LQ�
0HFKDQLFDO� (QJLQHHULQJ� IURP� 7H[DV� 7HFK�
8QLYHUVLW\�LQ�������+LV�SURIHVVLRQDO�FDUHHU�VWDUWHG�
DV� D� SURGXFW� DQG� EXVLQHVV� GHYHORSPHQW� DQG�
PDUNHWLQJ� IRU� *HOL\RR� LQ� ������ ΖQ� ������ +DNDQ�
$WDEDġ�DQG�)DWLK�$UVODQ�DUH�DOVR�WKH�IRXQGHUV�RI�
*HOL\RR�&RPSDQ\�

)$7Ζ+�$56/$1�
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/,1.6

:HEVLWH��
KWWSV���ZZZ�[WUHPFRLQ�LR

([FKDQJH��
KWWSV���ZZZ�[WUHPFRLQ�FRP

6PDUW�&RQWUDFW��

%(3�����
KWWSV���EVFVFDQ�FRP�WRNHQ��[�HFIFFHG���ED�IFFG����H�E����FEG�F��HGE�

*LW+XE��
KWWSV���JLWKXE�FRP�[WUHPFRLQ

6RFLDO�0HGLD��
KWWSV���WZLWWHU�FRP�[WUHPFRLQ
KWWSV���ZZZ�UHGGLW�FRP�U�;WUHPFRLQ
KWWSV���ZZZ�IDFHERRN�FRP�;75HP&RLQ
KWWSV���ZZZ�LQVWDJUDP�FRP�;WUHPFRLQ
KWWSV���W�PH�[WUHPFRLQ

&RQWDFW���(PDLO���LQIR#[WUHPFRLQ�LR
LQIR#[WUHPFRLQ�FRP�
KHOS#[WUHPFRLQ�FRP
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