
7KLUG�3DUW\�&DOO�&RQWURO�LQ�+�����1HWZRUNV�±�$�&DVH
6WXG\

�$��0LORVODYVNL��9��$QWRQRY��/��<HJRVKLQ��6��6KNUDERY�
-��%R\OH��*��3RJRV\DQWV��1��$QLVLPRY

*HQHV\V�7HOHFRPPXQLFDWLRQ�/DEV��DQ�$OFDWHO�FRPSDQ\�
�����0DUNHW�6W���6DQ�)UDQFLVFR��&$��������86$

�KWWS���ZZZ�JHQHV\VODE�FRP

$EVWUDFW��7KLV�SDSHU�DGGUHVVHV�WKH�SUREOHP�RI�EXLOGLQJ�WKLUG�SDUW\�FDOO�FRQWURO
LQ�D�9R,3�QHWZRUN� EDVHG� RQ� ,78�7�5HFRPPHQGDWLRQ�+������:H� FRQVLGHU� D
VSHFLILF�FDVH�WKDW�FRXOG�EH�XVHG�LQ�WKH�FDOO�FHQWHU�HQYLURQPHQW��:H�ZLOO�VXJJHVW
DQG�DGYRFDWH�D�VROXWLRQ�ZLWK�+�����JDWHNHHSHUV� FRQQHFWHG� WR�&7,�6HUYHU�YLD
VSHFLDO�SURWRFRO��7KH�&7,�6HUYHU�FRQWDLQV�DOO�WKH�ORJLF�IRU�VHUYLFH�H[HFXWLRQ��D
FDOO� PRGHO�� ZKLOH� D� JDWHNHHSHU� LPSOHPHQWV� RQO\� HOHPHQWDU\� VZLWFKLQJ
IXQFWLRQV��6RPH�EDVLF�IHDWXUHV�RI�WKH�SURWRFRO�DUH�RXWOLQHG��:H�DOVR�SUHVHQW�WKH
DUFKLWHFWXUH�RI�D�UHDO�ZRUOG�QHWZRUN�ZKHUH�WKH�DSSURDFK�LV�LPSOHPHQWHG�

�� ,QWURGXFWLRQ
2QH�RI�WKH�PRVW�LPSRUWDQW�DSSOLFDWLRQV�RI�&RPSXWHU�7HOHSKRQ\�,QWHJUDWLRQ��&7,�� LV
WKH�FDOO�FHQWHU��&&��>�@��7KH�NH\�HOHPHQW�RQ�ZKLFK�DOO�WKH�VRIWZDUH�RI�WKH�FDOO�FHQWHU
UHOLHV�LV�D�&7,�OLQN�FRQWDLQLQJ�D�FRPPXQLFDWLRQ�SURWRFRO�EHWZHHQ�D�WHOHSKRQ\�VZLWFK
DQG�D�FRPSXWHU�WKDW�LV�RIWHQ�UHIHUUHG�WR�DV�D�&7,�VHUYHU��&7,�SURWRFRO�DOORZV�WKH�&7,
6HUYHU� WR�PRQLWRU� DQG� FRQWURO� SURFHVVLQJ� RI� WHOHSKRQ\� FDOOV�� L�H��� LW� SURYLGHV� WKLUG�
SDUW\� FDOO� FRQWURO�� 0RGHUQ� FDOO� FHQWHUV� DUH� FRPSULVHG� RI� FRPSOH[� DQG� H[SHQVLYH
VRIWZDUH� FDOOHG� FDOO� FHQWHU� DSSOLFDWLRQV� WKDW� SURYLGH� WKH� SURFHVVLQJ� RI� LQERXQG� DQG
RXWERXQG� FDOOV� IURP� FXVWRPHUV�� )RU� LQVWDQFH�� D� &&� DSSOLFDWLRQ� PD\� LQFOXGH
SUHOLPLQDU\�FDOO�SURFHVVLQJ�E\�,QWHUDFWLYH�9RLFH�5HVSRQVH��,95���URXWLQJ�WKH�FDOO� WR
WKH�PRVW�DSSURSULDWH�RSHUDWRU��DJHQW���DVVLVWLQJ�WKH�DJHQW�LQ�FDOO�SURFHVVLQJ��PDQDJLQJ
FXVWRPHU�UHODWLRQV��UHSRUWLQJ��HWF�

8VLQJ� HPHUJLQJ� 9RLFH� RYHU� ,3� �9R,3�� WHFKQRORJLHV� SURPLVHV� WR� VXEVWDQWLDOO\
LPSURYH�WKH�SHUIRUPDQFH�RI� WKH�FDOO�FHQWHU��$W� WKH�VDPH�WLPH�� LQ�RUGHU� WR�SDLQOHVVO\
WUDQVLWLRQ�IURP�3%;�EDVHG�WR�9R,3�QHWZRUNV�LQ�FDOO�FHQWHUV�RQH�QHHGV�WR�VROYH�FHUWDLQ
WHFKQLFDO�SUREOHPV��VXFK�DV�KRZ�WR�VXEVWLWXWH�WKHVH�QHWZRUNV�ZLWKRXW�FKDQJLQJ�RWKHU
FDOO�FHQWHU�VRIWZDUH��,Q�RWKHU�ZRUGV��ZH�QHHG�WR�EXLOG�WKLUG�SDUW\�FDOO�FRQWURO�LQ�9R,3
QHWZRUNV�LQ�RUGHU�WR�SURYLGH�3%;�EDVHG�VHUYLFHV��VXFK�DV�FDOO�WUDQVIHU��FRQIHUHQFLQJ�
DQG�DXWRPDWLF�FDOO�GLVWULEXWLRQ�

,Q� WKLV� SDSHU� ZH� ZLOO� FRQVLGHU� RQH� RI� WKH� VROXWLRQV� IRU� WKH� SUREOHP� XVLQJ� WKH
H[DPSOH� RI� FDOO� FHQWHU� VRIWZDUH� GHYHORSHG� DW� *HQHV\V� 7HOHFRPPXQLFDWLRQ� /DEV�� D
ZKROO\�RZQHG�VXEVLGLDU\�RI�$OFDWHO��:H�ZLOO�FRQVLGHU�WKH�FDVH�RI�ZKHQ�9R,3�QHW� LV
EDVHG�RQ�,78�7�5HFRPPHQGDWLRQ�+�����>�@�

�� 7KH�3UREOHP
7KH�W\SLFDO�VWUXFWXUH�RI�D�FDOO�FHQWHU�HPSOR\LQJ�&7,�OLQN�LV�GHSLFWHG�LQ�)LJ����7KH�NH\
HOHPHQW�RI�WKH�FDOO�FHQWHU�LV�D�&7,�OLQN�WKDW�FRQQHFWV�3%;�DQG�&7,�6HUYHU�WR�SURYLGH
YLVLELOLW\�DQG�FRQWURO�RI�WKH�VZLWFKLQJ�GRPDLQ�E\�WKH�FRPSXWLQJ�GRPDLQ��7KH�&7,�OLQN



PDNHV� LW� SRVVLEOH� WR� RUJDQL]H� FDOO� SURFHVVLQJ� LQ� D� IOH[LEOH� ZD\�� )RU� H[DPSOH�� WKH
SURFHVVLQJ�RI�DQ�LQERXQG�FDOO�PD\�LQYROYH�WKH�IROORZLQJ�VWHSV��7KH�&7,�6HUYHU�OHDUQV
DERXW�WKH�LQFRPLQJ�FDOO�GXH�WR�DQ�HYHQW�UHFHLYHG�YLD�WKH�&7,�OLQN��7KHQ�LW�URXWHV�WKH
FDOO�WR�DQ�,95�WKDW�PD\�FROOHFW�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�FDOO�DQG�WKH�FXVWRPHU�
7KHQ� WKH�5RXWHU�URXWHV� WKH� FDOO� WR� WKH�PRVW� DSSURSULDWH� DJHQW� WR� EH� SURFHVVHG�� 7KH
WHOHSKRQ\�FDOO� LV� WUDQVIHUUHG�DORQJ�ZLWK�UHODWHG�GDWD��'XULQJ� WKH� FDOO� SURFHVVLQJ� WKH
DJHQW�PD\�XVH�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH��DERXW�WKH�FDOO�DQG�WKH�FXVWRPHU���PD\
FRQVXOW�ZLWK�DQRWKHU�DJHQW��RUJDQL]H�D�FRQIHUHQFH�RU�WUDQVIHU�WKH�FDOO�WR�DQRWKHU�DJHQW�
7R� LQLWLDWH� DOO� WKHVH� 3%;�EDVHG� VHUYLFHV� WKH� DJHQW� XVXDOO\� XVHV� D� VSHFLDO� GHVNWRS
DSSOLFDWLRQ�WKDW��LQ�LWV�WXUQ��H[SORLWV�WKH�WKLUG�SDUW\�FDOO�FRQWURO�IXQFWLRQV��,W�VKRXOG�EH
PHQWLRQHG�WKDW�WKH�*HQHV\V�&7,�6HUYHU�XVHV�D�FDOO�PRGHO�WKDW�KDV�PXFK�LQ�FRPPRQ
ZLWK�WKH�6&7$�FDOO�PRGHO�>�@�

1RZ�ZH�ZDQW�WR�VXEVWLWXWH�WKH�3%;�QHWZRUN�ZLWK�WKH�9R,3�QHWZRUN�EDVHG�RQ�WKH
+�����5HFRPPHQGDWLRQ���,Q�RWKHU�ZRUGV�ZH�ZDQW�WR�EXLOG�D�WKLUG�SDUW\�FDOO�FRQWURO�LQ
WKH�+�����QHWZRUN�ZKLFK�LV�H[DFWO\�WKH�VDPH�DV�WKDW�LQ�WKH�3%;�QHWZRUN��:H�VKRXOG
VWUHVV� WKH� FRPSOH[LW\� RI� WKH� SUREOHP� WKDW� VWHPV� IURP� WKH� QDWXUH� RI� WKH� QHWZRUNV�
,QGHHG�� WKH� &7,�OLQN� DVVXPHV� FHQWUDOL]DWLRQ�� ZKLOH� +����� LV� EXLOW� RQ� D� GLVWULEXWLYH
SULQFLSOH�� 7KLUG�SDUW\� FRQWURO� PD\� UHTXLUH� DGGLWLRQDO� FRPSOH[� SURWRFRO� WR� FRQQHFW
HQGSRLQWV�DQG�&7,�6HUYHU�DV�LW�VXJJHVWHG�LQ�>�@�
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2QH�UHDVRQDEOH� DSSURDFK� LV� WR�PRYH�&7,� 6HUYHU� IXQFWLRQV� LQWR� D� VSHFLDO� VHUYHU
FRQQHFWHG�WR� WKH�JDWHNHHSHU�V���7KH�RQH� H[DPSOH�RI� WKLV�DSSURDFK�LV� WKH� FRQFHSW�RI
³WKLQ� JDWHNHHSHU´� GHYHORSHG� ZLWKLQ� 'LDORJLF� >�@�� $FFRUGLQJ� WR� WKLV� DSSURDFK� D
JDWHNHHSHU�LV�FRQQHFWHG�WR�D�VSHFLDO�VHUYHU�YLD�&67$�SURWRFRO��7KLV�VROXWLRQ�DVVXPHV
WKDW� WKH� JDWHNHHSHU� XQGHUVWDQGV� DQG� RSHUDWHV� LQ� DFFRUGDQFH� ZLWK� &67$� SURWRFRO�
+RZHYHU�HQGRZLQJ�D�JDWHNHHSHU�ZLWK�&7,�6HUYHU�IXQFWLRQDOLW\�LV�QRW�D�JRRG�VROXWLRQ
EHFDXVH� LW� ZLOO� UHVXOW� LQ� D� FRPSOH[� DQG� LQIOH[LEOH� JDWHNHHSHU� LPSOHPHQWDWLRQ�



0RUHRYHU�� LW� LV� QRW� FOHDU� ZKDW� WR� GR� ZKHQ� WKHUH� DUH� VHYHUDO� JDWHNHHSHUV� LQ� WKH
QHWZRUN�

$W�WKH�VDPH�WLPH��QRWLFH�WKDW�&67$�KDV�EHHQ�GHYHORSHG�WR�FRQQHFW�VZLWFKLQJ�DQG
FRPSXWLQJ�GRPDLQV�>�@��,Q�IDFW��&67$�SURYLGHV�D�FRS\�RI�WKH�VZLWFKLQJ�FDOO�PRGHO�LQ
WKH�&7,�6HUYHU��0RUHRYHU��LW�NHHSV�WKHVH�FDOO�PRGHOV�FRQVLVWHQW�XVLQJ�D�UHTXHVW�HYHQW
PHFKDQLVP��,Q�RXU�SRLQW�RI�YLHZ�WKLV�VROXWLRQ�LV�VWLOO�FRPSOLFDWHG�EHFDXVH�LQ�WKH�9R,3
QHWZRUN� WKHUH� LV� QR� ORQJHU� DQ\� ERXQGDU\� EHWZHHQ� WKH� VZLWFKLQJ� DQG� FRPSXWLQJ
GRPDLQV��(YHU\WKLQJ�LV�LQ�WKH�FRPSXWLQJ�GRPDLQ�DQG�LW�LV�UHDVRQDEOH�WR�KDYH�RQO\�RQH
FDOO�PRGHO�UDWKHU�WKDQ�WZR�

�� 3URSRVHG�6ROXWLRQ
,Q�WKLV�SDSHU�ZH�VXJJHVW�D�FRQILJXUDWLRQ�ZKHUH�DOO�VHUYLFH�ORJLF�LV�SODFHG�LQ� WKH�&7,
6HUYHU�ZKLOH�JDWHNHHSHUV�SHUIRUP�PRUH�HOHPHQWDU\�RSHUDWLRQV�

������ $UFKLWHFWXUDO�HQYLURQPHQW

7UDGLWLRQDOO\��&7,�SURWRFROV�ZHUH�ODUJHO\�YHQGRU�VSHFLILF��WKXV�IRUFLQJ�&7,�VRIWZDUH
YHQGRUV� WR�GHYHORS� VHSDUDWH� VRIWZDUH�PRGXOHV� IRU� HDFK� VZLWFK�PRGHO��$�QXPEHU�RI
SURWRFROV� ZHUH� SURSRVHG� DV� SRWHQWLDO� VWDQGDUGV� IRU� &7,� OLQNV�� VXFK� DV� &67$� >�@�
0*&3�0HJDFR�+����� >�@� DQG� QHZHU� UHYLVLRQV� RI� 7$3,� >�@�� 8QIRUWXQDWHO\�� VXFK
DWWHPSWV� DW� VXFK�&7,� SURWRFRO� VWDQGDUGL]DWLRQ�DUH�QRW� OLNHO\� WR� SURGXFH� FRPSDWLEOH
LPSOHPHQWDWLRQV��,W�LV�HDV\�WR�VHH�WKDW�DQ\�QRQ�WULYLDO�&7,�VRIWZDUH�VXLWH�KDV�D�QHHG�WR
PDLQWDLQ�DQ�DFFXUDWH�UHSOLFD�RI�WKH�VZLWFK�VWDWH��ZKLFK�LQ�SUDFWLFH�PHDQV�WKDW�WKH�&7,
VRIWZDUH�KDV�WR�UHSOLFDWH�WKH�FDOO�PRGHO�RI�WKH�SDUWLFXODU�VZLWFK��DV�VKRZQ�LQ�)LJ���L��
$Q\� GLVFUHSDQF\� EHWZHHQ� WKH� DFWXDO� FDOO�PRGHO� LPSOHPHQWHG� E\� WKH� VZLWFK� YHQGRU
DQG� LWV� UHYHUVH�HQJLQHHUHG� UHSOLFD� LQ� WKH� &7,� VRIWZDUH� FDXVHV� ORVV� RI� FRKHUHQF\
EHWZHHQ�WKH�DFWXDO�VWDWH�DQG�LWV�LPDJH�LQ�WKH�FRQWURO�VRIWZDUH��:RUVH�\HW��SUDFWLFDOO\
DOO�VZLWFK�YHQGRUV�LQWURGXFH�VXEWOH�FKDQJHV�WR�WKHLU�FDOO�PRGHO�LQ�VXFFHVVLYH�YHUVLRQV
RI� VZLWFK� VRIWZDUH� �WKLV� LV� XQDYRLGDEOH� ZKHQ� QHZ� IHDWXUHV� DUH� DGGHG� DQG
SURJUDPPLQJ� HUURUV� DUH� FRUUHFWHG��� 3DFNHW�VZLWFKHG� WHOHSKRQ\� PDNHV� FDOO� PRGHOV
HYHQ� PRUH� FRPSOLFDWHG� E\� UHSODFLQJ� FHQWUDOL]HG� VZLWFKHV� ZLWK� D� KHWHURJHQHRXV�
GLVWULEXWHG�VZLWFKLQJ�HQYLURQPHQW�

2QH�DSSURDFK�WR� VROYLQJ�WKH�SUREOHP�RI� FDOO�PRGHO� LQFRPSDWLELOLW\�ZRXOG�EH� WR
VWDQGDUGL]H�WKH�FDOO�PRGHO� LWVHOI��SURYLGLQJ�D�ULJLG�VSHFLILFDWLRQ�IRU�VZLWFK�EHKDYLRU�
7KLV��LQ�SUDFWLFH�� LV�D�YHU\� FKDOOHQJLQJ�WDVN�EHFDXVH�RI� WKH�ULFKQHVV�RI�SRVVLEOH� FDOO
EHKDYLRU� DQG� FDOO� FRQWURO� IHDWXUHV�� 7KH� FXUUHQW� JHQHUDWLRQ� RI� WHOHSKRQH� VZLWFKHV
SURYLGHV�KXQGUHGV�RI�WKHVH�IHDWXUHV� WR�DFFRPPRGDWH�GLYHUVH�FXVWRPHU�UHTXLUHPHQWV�
$Q\� VLQJOH� VWDQGDUG�GHILQLQJ� WKH� VZLWFK� EHKDYLRU� LV� ERXQG� WR� EH� RYHUO\� UHVWULFWLYH�
WKHUHIRUH��YHQGRUV�UHDFWLQJ�WR�FXVWRPHU�GHPDQG�ZLOO�EH�FRPSHOOHG�WR�H[SDQG�LW��WKXV
GHIHDWLQJ�WKH�YHU\�SXUSRVH�RI�VWDQGDUGL]DWLRQ�

$V�D�UHVXOW��QRQH�RI�WKH�SURSRVHG�&7,�VWDQGDUGV�HYHQ�DWWHPSW�WR�VSHFLI\�D�VWDQGDUG
FDOO�PRGHO� �EH\RQG� VRPH� HOHPHQWDU\� IHDWXUHV��� WKXV� OHDYLQJ� WKH� DFWXDO� EHKDYLRU� RI
VZLWFKHV� WR� WKH� GLVFUHWLRQ� RI� WKH� PDQXIDFWXUHU�� :KLOH� KHOSLQJ� WR� VROYH� WKH� HDV\
SUREOHP�RI�&7,�PHVVDJH�IRUPDW�HQFRGLQJ�DQG�GHFRGLQJ�� WKH\� OHDYH� WKH�FRPSOLFDWHG
WDVN�RI�VZLWFK�EHKDYLRU�PRGHOLQJ�FRPSOHWHO\�XQWRXFKHG�

,Q� WKLV� SDSHU� ZH� DGYRFDWH� DQRWKHU� DSSURDFK� EDVHG� RQ� 6LPSOH� 0HGLD� &RQWURO
3URWRFRO� �60&3�� >�@� GHYHORSHG� ZLWKLQ� *HQHV\V� /DEV�� 7KH� 60&3� VROYHV� WKH
EHKDYLRUDO� FRPSDWLELOLW\� SUREOHP� E\� SURYLGLQJ� &7,� VRIWZDUH� DFFHVV� WR� WKH� EDVLF



VZLWFKLQJ�IXQFWLRQV��ZLWK�QR�SURSULHWDU\�FDOO�PRGHO�RYHUOD\��,Q�60&3�DUFKLWHFWXUH��D
VZLWFK�YHQGRU�QRW�KDYH�WR�LPSOHPHQW�DQ�HODERUDWH�FDOO�PRGHO��D�WKLQ�60&3�SURWRFRO
VWDFN�LV�VXIILFLHQW��7KH�3%;�FDOO�FRQWURO�IXQFWLRQDOLW\�FDQ�EH�H[WHUQDO�DQG�GHYHORSHG
VHSDUDWHO\�� VHH� )LJ���LL��� $� VZLWFK� YHQGRU� VXSSRUWLQJ� 60&3� FRXOG� XVH� WKLUG�SDUW\
60&3�EDVHG�3%;�FDOO�FRQWURO�VRIWZDUH�LQVWHDG�RI�GRLQJ�FRVWO\�LQ�KRXVH�3%;�GHVLJQ
RU� LQWHJUDWLRQ��1RWH� WKDW�LQ�60&3�DUFKLWHFWXUH��RQO\�RQH�FDOO�PRGHO�LV�XVHG�LQ�&7,�
FRQWUROOHG�RSHUDWLRQ�� WKXV� HOLPLQDWLQJ� WKH� SUREOHP� RI�&7,� VRIWZDUH� DQG� VZLWFK� FDOO
PRGHO�LQFRKHUHQFH�
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)LJ����2OG�DQG�QHZ�DUFKLWHFWXUHV

0DQ\� H[LVWLQJ� 9R,3� GHYLFHV� OLNH� SKRQHV�� JDWHZD\V�� JDWHNHHSHUV� DUH� VHSDUDWH
GHYLFHV�WKDW�GR�QRW�FRQQHFWHG�E\�FRPPRQ�ORJLF�RI�VHUYLFHV��7KH�GLVWULEXWHG�QDWXUH�RI
HTXLSPHQW�DQG�OLPLWDWLRQV�RQ�D�QHWZRUN�EDQGZLGWK�UHVXOW�LQ�D�QHHG�WR�VXSSRUW�VHUYLFHV
RQ�D�GLVWULEXWHG�EDVLV���7KXV��D�&7,�6HUYHU�LV�D�QDWXUDO�SODFH�IRU�D�FHQWUDOL]HG�FRQWURO
RI�VHUYLFHV�H[HFXWLRQ�

7KH�VLPSOLFLW\�RI�WKH�60&3�PRGHO�DOORZV�LW�WR�LQFRUSRUDWH�IXQFWLRQV�QRW�JHQHUDOO\
IRXQG� LQ� FRQYHQWLRQDO� YRLFH�RQO\� FDOO�PRGHOV�� ,QGHHG�� WKH� FDOO� FRPPXWDWLRQ�PRGHO
GHILQHG�LQ�WKLV�GRFXPHQW�LV�LQ�QR�ZD\�VSHFLILF�WR�YRLFH��DQG�FDQ�EH�XVHG�WR�FRQWURO�D
YHU\� ZLGH� YDULHW\� RI� FDOO�OLNH� LQWHUDFWLRQV�� VXFK� DV� DQDORJ� YRLFH�� V\QFKURQRXV� RU
SDFNHWL]HG� GLJLWDO� YRLFH�� LQWHUDFWLYH� YLGHR�� FKDW�� ZKLWHERDUG� RU� GHVNWRS� VKDULQJ
VHVVLRQV�



���� 6XPPDU\�RI�60&3

,Q�WKLV�VHFWLRQ�ZH�EULHIO\�FRQVLGHU�60&3��7KH�IXOO�VSHFLILFDWLRQ�FRXOG�EH�IRXQG�LQ
>�@�

������ %DVLF�QRWLRQV

60&3� LV� D� SURWRFRO� WKDW� UHJXODWHV� D� FRPPXQLFDWLRQ� EHWZHHQ� WZR� REMHFWV� ±� &DOO
&RQWURO� (QWLW\� �&&(�� DQG� 6ZLWFKLQJ� (QWLW\� �6:(��� VHH� )LJ��� �LL��� 7KH� 6ZLWFKLQJ
(QWLW\� LV� D�PRGXOH� WKDW� IXOILOOV� RQO\� VZLWFKLQJ� IXQFWLRQV� DQG� GRHV� QRW� DZDUH� DERXW
VHUYLFHV��7KH�&DOO�&RQWURO�(QWLW\�FRQWDLQV�VHUYLFH�ORJLF�DQG�LPSOHPHQWV�LW�ZLWK�WKH�DLG
RI�60&3�LQVWUXFWLQJ�6:(�ZKDW�WR�GR�LQ�RUGHU�WR�SURYLGH�WKH�VHUYLFH��7KXV�60&3�LV�D
SURWRFRO� RI� D� ORZ� OHYHO� WKDW� SURYLGHV� RQO\� EDVLF� VZLWFKLQJ� IXQFWLRQV� DQG� GRHV� QRW
FRQWDLQ�VHUYLFH�ORJLF�

1RWH� WKDW� &&(� DQG� 6:(� DUH� DEVWUDFW� PRGXOHV� LQ� WKH� VHQVH� WKDW� WKHLU� SK\VLFDO
HPERGLPHQW�GHSHQGV�RQ�WKH�DUFKLWHFWXUH�RI�9R,3�QHWZRUN��)RU�H[DPSOH��LI�60&3�LV
XVHG�LQ�DQ�+�����QHWZRUN��6:(�PD\�EH�LPSOHPHQWHG�DV�D�*DWHNHHSHU��,Q�DQ�0*&3
EDVHG� QHWZRUN� WKH� UROH� RI� 6:(� FDQ� EH� SOD\HG� E\� D� 0HGLD� *DWHZD\� &RQWUROOHU
�0*&��

7KH�60&3�DVVXPHV� WKDW� WKH�6:(�LPSOHPHQWV� DQ� DEVWUDFWLRQ� RI� D� FRPPXWDWLQJ
GHYLFH� DOORZLQJ� VHSDUDWH� FRQWURO� RI� FDOO� OHJV� �FDOO� OHJ� LV� D�KDOI� RI� D� FRQQHFWLRQ��� ,Q
RWKHU�ZRUGV��6:(�PXVW�PDNH� VXUH� WKDW� H[WHUQDOO\�YLVLEOH� FDOOV� DUH� NHSW� HVWDEOLVKHG
HYHQ�ZKHQ�WKH�FRPPXWDWLQJ�GHYLFH�WHDUV�GRZQ�DQG�UHHVWDEOLVKHV�LQWHUQDO�FRQQHFWLRQV
EHWZHHQ� WKHP�� )LJ��� VKRZV� KRZ� WKH� 60&3� FRPPXWDWRU�PRGHO� PDSV� WR� D� W\SLFDO
HQWHUSULVH�9R,3�FRQILJXUDWLRQ�
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60&3�6WDFN

/$1
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60&3
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,3�LQWHUIDFH�SRUW LQWHUQDO�FDOO�OHJV

YLUWXDO
�SRUWV

([WHUQDO�FDOO�OHJV

)LJ����9R,3�6\VWHP�DV�D�60&3�&RPPXWDWRU

7KH� FDOO� OHJV� DUH� WHUPLQDWHG� DW� HQGSRLQWV� DQG� DUH� DVVRFLDWHG� ZLWK� SK\VLFDO� RU
YLUWXDO�SRUWV��WKHUH�DUH�VLWXDWLRQV�ZKHQ�HQGSRLQWV�GR�QRW�KDYH�DVVRFLDWHG�SRUWV���6RPH
SRUWV�FDQ�EH�XVHG�IRU�VXSSRUW�RI�PXOWLSOH�VLPXOWDQHRXV�FRQQHFWLRQV��7KH�SDUWV�RI�FDOO
OHJV�RXWVLGH�RI�D�VZLWFK�RU�D�JDWHZD\�DUH�FDOOHG�H[WHULRU��FRQQHFWLRQV�EHWZHHQ�WKHP



LQVLGH� VZLWFKHV� DUH� LQWHULRU��0RUH� WKDQ� WZR� FDOO� OHJV� FDQ� EH� FRQQHFWHG� WRJHWKHU� WR
IRUP�D�PXOWL�SDUW\�FRQYHUVDWLRQ�
7\SLFDOO\�� HQGSRLQWV� FDQ� WHUPLQDWH� RQO\� RQH� FDOO� OHJ� DW� D� WLPH�� +RZHYHU�� LQ� VRPH
FDVHV���IRU�H[DPSOH��FDOO�WUHDWPHQW�VRXUFHV��VXFK�DV�PXVLF�RQ�KROG��D�VLQJOH�HQGSRLQW
FDQ�EH�FRQQHFWHG�WR�PXOWLSOH�FDOO�OHJV��$OO�HQGSRLQWV�KDYH�XQLTXH�HQGSRLQW�DGGUHVVHV
UHSUHVHQWHG�DV�$6&,,�FKDUDFWHU�VWULQJV��VXFK�VWULQJV�FDQ�EH�WHOHSKRQH�QXPEHUV��85/V�
(�PDLOV�� HWF�� WKH� H[DFW� QDPLQJ� VFKHPH� LV� DSSOLFDWLRQ� VSHFLILF�� 3RUWV� KDYH� XQLTXH
YHQGRU�VSHFLILF�QDPHV�

$V�LQ�PDQ\�RWKHU�,QWHUQHW�SURWRFROV��H�J���+773��6,3��0*&3���60&3�PHVVDJHV
DUH�WH[W�EDVHG��L�H���DOO�PHVVDJHV�PD\�FRQWDLQ�RQO\�$6&,,�SULQWDEOH�FKDUDFWHUV��VSDFHV
DQG�WDEV�

������ ([WHULRU�&DOO�&RQWURO

7KH�SURWRFRO�FRQVLVWV�RI�VHYHUDO�SURFHGXUHV��+RZHYHU��LQ�WKLV�SDSHU�ZH�ZLOO�FRQVLGHU
RQO\� WKH� PDLQ� SURFHGXUHV� UHODWHG� WR� FDOO� FRQWURO�� 7KH� RWKHU� SURFHGXUHV� VXFK� DV
FRQILJXUDWLRQ�PDQDJHPHQW�� IDXOW� WROHUDQFH�PDQDJHPHQW�� HQFU\SWLRQ�� HWF�� DUH� RXW� RI
WKH�VFRSH�RI�WKLV�SDSHU�DQG�FDQ�EH�IRXQG�LQ�>�@�

7KH� H[WHULRU� FDOO� FRQWURO� FRPPDQGV� DQG� HYHQWV� SURYLGH� D� PHFKDQLVP� IRU
PDQLSXODWLQJ�WKH�HQGSRLQW�VLGHV�RI�FDOO�OHJV�

2XWERXQG�&DOOV��)RU�PDQDJLQJ�RXWERXQG�FDOOV�60&3�XVHV�WKH�IROORZLQJ�SURWRFRO
GDWD�XQLWV�
&$// 0DNH�DQ�RXWERXQG�FDOO�
%86< 3RUW�LV�EXV\�
&$//,1* 2XWERXQG�FDOO�UHTXHVW�DFNQRZOHGJPHQW�
*27&$ *RW�FDOO�DOHUWLQJ�IURP�HQGSRLQW�
$16:(5(' &DOO�DQVZHUHG�
&211(&7(' &RQQHFWLRQ�HVWDEOLVKHG�

2XWERXQG�FDOOV�JHQHUDOO\�SURJUHVV�WKURXJK�VHYHUDO�VWDJHV��VHH�)LJ���
�� &&(�FRPPDQGV�6:(�WR�LQLWLDWH�WKH�FRQQHFWLRQ�ZLWK�D�&$//�UHTXHVW�
�� ,I�WKH�UHTXHVW�LV�QRW�YDOLG��6:(�UHVSRQGV�ZLWK�DQ�(5525�UHSO\��LI�WKH�VHOHFWHG

SRUW� LV� EXV\�� 6:(� UHVSRQGV� ZLWK� D� %86<� UHSO\�� RWKHUZLVH� WKH� UHTXHVW� LV
FRQVLGHUHG�YDOLG� DQG� 6:(�DOORFDWHV� D� FDOO� OHJ� LGHQWLILHU� DQG� UHWXUQV� LW� WR�&&(
ZLWK�D�&$//,1*�UHSO\�

�� 6:(� LQLWLDWHV� D� WUDQVSRUW� FRQQHFWLRQ� WR� WKH� HQGSRLQW�� DQG� VHQGV� D� &DOO� 6HWXS
PHVVDJH�WR�WKH�HQGSRLQW�

�� 7KH� HQGSRLQW� PD\� UHSO\� ZLWK� D� &DOO� 3URFHHGLQJ� PHVVDJH� WR� LQGLFDWH� WKDW� LW
DFFHSWHG�IXUWKHU�UHVSRQVLELOLW\�IRU�FDOO�GHOLYHU\�

�� 7KH�HQGSRLQW�PD\� WKHQ�UHSO\�ZLWK�D�&DOO�$OHUWLQJ�PHVVDJH� WR� LQGLFDWH� WKDW� WKH
FDOO�KDV�EHHQ�GHOLYHUHG�WR�WKH�HQG�XVHU�GHYLFH��ZKLFK�VWDUWHG�DOHUWLQJ�WKH�XVHU�

�� ,I�WKH�FDOOHH�DQVZHUV�WKH�FDOO��WKH�HQGSRLQW�GHYLFH�UHSOLHV�ZLWK�D�6HWXS�PHVVDJH�
WKXV� LQLWLDWLQJ�WKH�SURFHVV�RI� HVWDEOLVKLQJ�D� WUDQVSRUW� FRQQHFWLRQ�� 6:(� LQIRUPV
&&(�DERXW�WKLV�HYHQW�ZLWK�DQ�$16:(5('�QRWLILFDWLRQ�

�� :KHQ� D� WUDQVSRUW� FRQQHFWLRQ� LV� HVWDEOLVKHG� WKH� HQGSRLQW� GHYLFH� UHSOLHV� ZLWK� D
&RQQHFWHG�PHVVDJH��$IWHU�WKDW�WKH�FDOO�LV�FRPSOHWHO\�HVWDEOLVKHG��DQG�6:(�VHQGV
D�&211(&7('�QRWLILFDWLRQ�WR�WKH�FOLHQW�

�� $W� DQ\� WLPH� DIWHU� WKH�&$//,1*� QRWLILFDWLRQ�� 6:(�PD\� LQIRUP� &&(� WKDW� WKH
FRQQHFWLRQ�FDQQRW�EH�FRPSOHWHG�ZLWK�D�'5233('�QRWLILFDWLRQ��,I�&&(�GLG�QRW



VHQG�D�+$1*83�UHTXHVW�IRU�WKLV�FDOO�DOUHDG\��WKLV�UHTXHVW�PXVW�EH�VHQW�WR�UHOHDVH
WKH�FRQQHFWLRQ�DIWHU�UHFHLSW�RI�D�'5233('�QRWLILFDWLRQ�

$�GLDJUDP�RI�&&(�VWDWH� WUDQVLWLRQV�ZKLOH�SHUIRUPLQJ�DQ�RXWERXQG�FDOO� LV� VKRZQ� LQ
)LJ����1RWH�WKDW�WKH�FRQQHFWLRQ�IURP�D�VZLWFK�WR�D�GLUHFWO\�DWWDFKHG�SKRQH�VHW�LV�DOVR�DQ
RXWERXQG� FDOO� LQ� WKH� 60&3� FDOO� PRGHO�� 0DNLQJ� RXWERXQG� FDOOV� JHQHUDOO\� UHTXLUHV
VSHFLILFDWLRQ�RI�D�VZLWFK�RU�JDWHZD\�SRUW��DQG�WKH�DGGLWLRQDO�WDUJHW�DGGUHVV��ZKLFK�FDQ
EH�IRU�GLUHFWO\�DWWDFKHG�GHYLFHV��FDQ�FRQWDLQ�DQ�(�����SKRQH�QXPEHU�IRU�3671�FDOOV�
RU�DQ�(�PDLO�DGGUHVV�RU�85/�IRU�9R,3�FDOOV���,I�6:(�LPSOHPHQWV�D�QXPEHULQJ�SODQ�
WKH�SRUW�VSHFLILFDWLRQ�PD\�EH�RPLWWHG�DQG�VHOHFWHG�DXWRPDWLFDOO\�E\�WKH�WDUJHW�DGGUHVV
XVLQJ�WKH�SODQ
V�WDUJHW�ORRNXS�WDEOH�

)LJ�����&&(�6WDWH�0DFKLQH�IRU�2XWERXQG�&DOOV

,QFRPLQJ�&DOOV��)RU�PDQDJLQJ�LQERXQG�FDOOV�60&3�XVHV� WKH� IROORZLQJ� SURWRFRO
GDWD�XQLWV�
5,1* 1RWLI\�DERXW�LQFRPLQJ�FDOO�
6(1'&3 6HQG�&DOO�3URFHHGLQJ�PHVVDJH�
6(1'&$ 6HQG�&DOO�$OHUWLQJ�PHVVDJH�
$16:(5 $QVZHU�WKH�FDOO�

$�W\SLFDO�LQFRPLQJ�FDOO�VFHQDULR�LV�
�� 6:(�GHWHFWV�WKH�LQFRPLQJ�DWWHPSW�WR�HVWDEOLVK�D�WUDQVSRUW�FRQQHFWLRQ��DFFHSWV�WKH

WUDQVSRUW�FRQQHFWLRQ��DQG�UHDGV�WKH�6HWXS�PHVVDJH�
�� 6:(�DOHUWV�&&(�DERXW�WKH�LQFRPLQJ�FDOO�ZLWK�D�5,1*�QRWLILFDWLRQ�



�� &&(�PD\�LQVWUXFW�6:(�WR�VHQG�D�&DOO�3URFHHGLQJ�PHVVDJH� WR� WKH� FDOOLQJ�SDUW\
ZLWK�D�6(1'&3�UHTXHVW��DQG�ZDLW�IRU�DQ�2.�UHSO\�

�� &&(�PD\�WKHQ�LQVWUXFW�6:(�WR�VHQG�D�&DOO�$OHUWLQJ�PHVVDJH�WR�WKH�FDOOLQJ�SDUW\
ZLWK�D�6(1'&$�UHTXHVW��DQG�ZDLW�IRU�DQ�2.�UHSO\�

�� :KHQ� &&(� ZLVKHV� WR� DQVZHU� WKH� FDOO�� LW� DVNV� 6:(� WR� SHUIRUP� WKH� WUDQVSRUW
SURWRFRO�QHJRWLDWLRQ�ZLWK�WKH�$16:(5�UHTXHVW��DQG�ZDLW�IRU�DQ�2.�UHSO\�

�� 6:(�LQIRUPV�&&(�DERXW�VXFFHVV�RU�IDLOXUH�RI�WKH�QHJRWLDWLRQ��LI�WKH�QHJRWLDWLRQ
ZDV� VXFFHVVIXO� WKH� FRQQHFWLRQ� LV� FRQVLGHUHG� HVWDEOLVKHG� DQG� 6:(� VHQGV� D
&211(&7('�QRWLILFDWLRQ�WR�WKH�&&(�

�� $W�DQ\�WLPH�DIWHU�WKH�RULJLQDO�5,1*�QRWLILFDWLRQ��6:(�PD\�LQIRUP�&&(�WKDW�WKH
FRQQHFWLRQ�ZDV�DEDQGRQHG�ZLWK�D�'5233('�QRWLILFDWLRQ��,I�&&(�GLG�QRW�VHQG�D
+$1*83�UHTXHVW�IRU�WKLV�FDOO��WKLV�UHTXHVW�PXVW�EH�VHQW�WR�UHOHDVH�WKH�FRQQHFWLRQ
DIWHU�UHFHLSW�RI�D�'5233('�QRWLILFDWLRQ�

�� $IWHU�UHFHLYLQJ�DQ\� UHSO\�RU�QRWLILFDWLRQ�SHUWDLQLQJ� WR� WKH� FXUUHQW� FDOO� OHJ�&&(
PD\� FRPPDQG� 6:(� WR� GURS� WKH� FRQQHFWLRQ� ZLWK� D� +$1*83� UHTXHVW�� $IWHU
LVVXLQJ�WKH�+$1*83�UHTXHVW�&&(�VKRXOG�ZDLW�IRU�WKH�'5233('�QRWLILFDWLRQ
IURP�6:(�EHIRUH�DVVXPLQJ�WKDW�WKH�SRUW�LV�DYDLODEOH�

)LJ�����&&(�6WDWH�0DFKLQH�IRU�,QFRPLQJ�&DOOV



$�GLDJUDP�RI�&&(�VWDWH�WUDQVLWLRQV�ZKLOH�DQVZHULQJ�DQ�LQFRPLQJ�FDOO�LV�VKRZQ�LQ
)LJ���

&DOO� 5HOHDVH��$Q� HVWDEOLVKHG� FRQQHFWLRQ�PD\� EH� UHOHDVHG� E\� HLWKHU� WKH� ORFDO� RU
UHPRWH�SDUW\��&&(�PD\�UHTXHVW�UHOHDVLQJ�WKH�FDOO�OHJ�ZLWK�D�+$1*83�UHTXHVW��:KHQ
WKH� FDOO� LV� GURSSHG� GXH� WR� DQ� HQGSRLQW
V� DFWLRQ� RU� D� WUDQVSRUW� GLVFRQQHFWLRQ�� 6:(
VHQGV�D�'5233('�QRWLILFDWLRQ�WR�&&(��&&(�WKHQ�PXVW�UHOHDVH� WKH�FDOO� OHJ�ZLWK�D
+$1*83� UHTXHVW�� 6:(�PD\� UHXVH� WKH� FDOO� OHJ� LGHQWLILHU� RQO\� DIWHU� LW� KDV� VHQW� D
'5233('�QRWLILFDWLRQ�DQG�UHFHLYHG�D�YDOLG�+$1*83�UHTXHVW�

������ ,QWHULRU�0HGLD�6WUHDP�&RPPXWDWLRQ

7KH� LQWHULRU�PHGLD� VWUHDP� FRPPXWDWLRQ� DOORZV� LQWHUFRQQHFWLQJ� H[LVWLQJ� H[WHULRU
FDOO� OHJV� LQ� DQ� DUELWUDU\� PDQQHU�� 7KH� FRQQHFWLRQV� DUH� HVWDEOLVKHG� ZLWK� D� 0$.(
UHTXHVW�DQG�DUH�WRUQ�GRZQ�ZLWK�%5($.�RU�+$1*83�UHTXHVWV��,W�LV�LPSRUWDQW�WR�QRWH
WKDW�LQWHULRU�FRQQHFWLRQV�IRU�GLIIHUHQW�PHGLD�VWUHDPV�UHODWHG�WR� WKH�VDPH�FDOO� OHJ�DUH
GLIIHUHQW�FRQQHFWLRQV��DQG�FDQ�EH�LQGHSHQGHQWO\�HVWDEOLVKHG�RU�WRUQ�GRZQ�

0$.(���0DNH�&RQQHFWLRQ�EHWZHHQ�&DOO�/HJV
%5($.���%UHDN�LQWHULRU�FRQQHFWLRQ�EHWZHHQ�FDOO�OHJV

���� 7KLUG�SDUW\�VHUYLFH�FUHDWLRQ

([WHULRU�DQG� LQWHULRU� OHJ� FRQWURO�SURFHGXUHV� DOORZ� RQH� WR� GHYHORS� GLIIHUHQW� VHUYLFHV
ZKRVH�ORJLF�LV�SODFHG�LQWR�WKH�&7,�6HUYHU�DV�LQ�)LJXUH����LL���,Q�SDUWLFXODU�WKHUH�PD\
EH� VWDQGDUG� 3%;�EDVHG� VHUYLFHV� OLNH� 3ODLQ� 2OG� 7HOHSKRQH� 6HUYLFH� �3276�� DQG
FRPSOHPHQWDU\� VHUYLFHV� OLNH� &DOO� 7UDQVIHU�� &DOO� )RUZDUGLQJ�� &RQIHUHQFLQJ�� &DOO
+ROG�� HWF�� 0RUHRYHU�� ZH� FDQ� GHVLJQ� VSHFLILF� VHUYLFHV� WKDW� DUH� QRW� VXSSRUWHG� E\
VWDQGDUG�3%;V�

)RU�H[DPSOH��WKH�LPSOHPHQWDWLRQ�RI�+ROG�5HWULHYH�VHUYLFH�LV�VLPSO\�LPSOHPHQWHG
E\�60&3�3'8V�%5($.�DQG�0$.(��UHVSHFWLYHO\��7KH�WZR�VWHS�WUDQVIHU�FRQVLVWV�LQ
VHQGLQJ�3'8V�%5($.��0$.(�DQG�+$1*83�IRU�FRUUHVSRQGLQJ�OHJV�

�� $UFKLWHFWXUH�RI�60&3�QHWZRUN�
,Q� )LJ��� WKH� UHDO�ZRUOG� DUFKLWHFWXUH� RI� 9R,3� QHWZRUN� ZLWK� 60&3� LV� SUHVHQWHG�� ,W
DVVXPHV� XVLQJ� WKUHH� DGGLWLRQDO�PRGXOHV�� &7,�6HUYHU�� 'LVWULEXWHG�0HGLD� ([FKDQJHU
�'0;��DQG�6WUHDP�0DQDJHU��60��

�� &7,� 6HUYHU� FRQWDLQV� D� ORJLF� RI� D� FDOO� PRGHO� DQG� FRPSOHPHQWDU\� VHUYLFHV�
VXSSRUWV� DGGUHVV� UHVROXWLRQ� IXQFWLRQV�� DQG� SURYLGHV� DQ� LQWHUIDFH� ZLWK� WKLUG�
SDUW\�DSSOLFDWLRQV�

�� '0;� WDONV� ZLWK� +����� XQLWV� �HQGSRLQWV�� JDWHZD\V�� 0&8V�� DFFRUGLQJ� WR
+����� DQG� +����� UHFRPPHQGDWLRQV�� UHSRUWV� WR� &7,� 6HUYHU� DERXW� HYHQWV�
H[HFXWHV�FRPPDQGV�IURP�&7,�6HUYHU��DQG�FRQWUROV�60�

�� 60� FRPPXWHV�PHGLD� VWUHDPV� SOD\LQJ�D� UROH� RI� D� SUR[\�� FRQYHUWV� FRGHFV� LI
QHFHVVDU\�DQG�SOD\V�ILOHV�WR�VWUHDP�FKDQQHOV��H�J���SOD\LQJ�D�PXVLF�ILOH�ZKLOH
WKH�FRQQHFWLRQ�LV�RQ�KROG��

�� &RQFOXVLRQ
,Q�WKLV�SDSHU�ZH�VXJJHVWHG�DQ�DSSURDFK�WR�WKH�GHVLJQ�RI�WKLUG�SDUW\�FRQWURO�LQ�+����
QHWZRUNV� SULPDULO\� LQWHQGHG� IRU� XVH� LQ� D� GLVWULEXWHG� FDOO� FHQWHU� HQYLURQPHQW�� 7KLV



DSSURDFK�LV�EDVHG�RQ�D�QHZ�SURWRFRO�FDOOHG�60&3� WKDW� FRQQHFWV� D�&7,�6HUYHU�ZLWK
HOHPHQWV�RI�D�+�����QHWZRUN��7KH�PDLQ�GLVWLQFWLRQ�RI�WKLV�DSSURDFK�LV�WKDW�LW�FRQWDLQV
RQO\� RQH� FDOO� PRGHO� WKDW� LV� PDLQWDLQHG� E\� WKH� &7,� 6HUYHU�� 2Q� WKH� RQH� KDQG� WKLV
DSSURDFK�PDNHV�LW�SRVVLEOH�WR�HOLPLQDWH�XQQHFHVVDU\�FRPSOH[LW\�IURP�WKH�HOHPHQWV�RI
+�����QHWZRUNV��2Q� WKH�RWKHU�KDQG�� LW� JLYHV�PRUH� IOH[LELOLW\� LQ� FUHDWLQJ� WKLUG�SDUW\
VHUYLFHV�IRU�FDOO�FHQWHU�RSHUDWLRQ��)RU�H[DPSOH�ZH�FDQ�GHYHORS�PRUH�VSHFLILF�VHUYLFHV
IRU�FDOO�FHQWHUV�WKDQ�DUH�DOORZHG�E\�DSSURDFKHV�EDVHG�RQ�FRQYHQWLRQDO�&7,�SURWRFROV
OLNH�&67$�

&7,�6HUYHU

'0;

60 +�����(QGSRLQW
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+�����(QGSRLQW
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2WKHU�'0;V

)LJ����9R,3�QHWZRUN�ZLWK�60&3�

$FNQRZOHGJPHQWV
7KH�DXWKRUV�DUH�JUDWHIXO�WR�'DYLG�6ROQLW�DQG�6WHYHQ�+DPLOWRQ�IRU�WHFKQLFDO�KHOS�

5HIHUHQFHV
��� 5�:DOWHUV��&7,�LQ�$FWLRQ��:LOH\�������
��� ,78�7� 5HFRPPHQGDWLRQ� +����� ³3DFNHW�%DVHG� 0XOWLPHGLD� &RPPXQLFDWLRQ

6\VWHPV´��*HQHYD��6ZLW]HUODQG��6HSWHPEHU������
��� (&0$������6HUYLFHV�IRU�&RPSXWHU�6XSSRUWHG�7HOHFRPPXQLFDWLRQV�$SSOLFDWLRQV

�&67$��3KDVH�,,,���UG�HGLWLRQ��'HFHPEHU�������6HH�KWWS���ZZZ�HFPD�FK
��� 1�2OLYHU��7�0LOOHU��-�'��6PLWK���(GV��1RWHV�RQ�&67$�LQ�,3�7HOHFRPPXQLFDWLRQV�

:RUNLQJ�SDSHU�E\�(&0$�7&���7*�������0D\�������
��� 0��5RELQV��3DLQ�)UHH�,QWHUQHW�7HOHSKRQ\�3RZHUHG�&7�$SSV��,QWHUQHW�7HOHSKRQ\

0DJD]LQH��$XJXVW������
��� 9�$QWRQRY�� /�<HJRVKLQ�� 6LPSOH� 0HGLD� &RQWURO� 3URWRFRO�� *HQHV\V

7HOHFRPPXQLFDWLRQ�/DEV��2FWREHU��������6HH�KWWS���ZZZ�JHQHV\VODE�FRP
��� 7�7D\ORU��0DJDFR�+������ $� 1HZ� 6WDQGDUG� IRU�0HGLD� *DWHZD\� &RQWURO�� ,(((

&RPPXQLFDWLRQ�0DJD]LQH��2FWREHU�������9RO�����1R�����SS���������
��� ,3�7HOHSKRQ\�ZLWK�7$3,������:KLWH�3DSHU��0LFURVRIW�&RUSRUDWLRQ�


