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�� 5()(5(1&(6 ����������������������������������������������������������������������������������������������������������������������������������������������� ��
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�� ,QWURGXFWLRQ
,Q������� WKH�2EMHFW�0DQDJHPHQW�*URXS� �DQ� LQWHUQDWLRQDO� FRQVRUWLXP�QRZ�FRQVLVWLQJ�RI�RYHU����� FRPSDQLHV�� KDV
LQWURGXFHG�LWV�2EMHFW�0DQDJHPHQW�$UFKLWHFWXUH��20$���D�VWDQGDUGL]HG�DUFKLWHFWXUH�IRU�GLVWULEXWHG�FRPSXWLQJ�LQ�D
KHWHURJHQHRXV�HQYLURQPHQW��,Q�20$��D�SLYRWDO�UROH�LV�SOD\HG�E\�WKH�2EMHFW�5HTXHVW�%URNHU��25%���VSHFLILHG�E\�WKH
&RPPRQ�25%�$UFKLWHFWXUH��&25%$��

2YHU�WKH�\HDUV��ERWK�WKH�&25%$�VWDQGDUG��ZKRVH�FXUUHQW�YHUVLRQ�LV�&25%$�,,23������DQG�WKH�LPSOHPHQWDWLRQV�RI
&25%$�KDYH�HYROYHG�FRQVLGHUDEO\��5LJKW�QRZ��PDMRU�&25%$�YHQGRUV�RIIHU�D�UDQJH�RI�&���DQG�-DYD�25%V��WKDW��ZKLOH
XVXDOO\�VWLOO�&25%$�����FRPSOLDQW��GLIIHU�LQ�PDQ\�VLJQLILFDQW�DVSHFWV��)RU�D�FXVWRPHU�ZKR�LV�QRW�LQWLPDWH�ZLWK�WKH�PDQ\
20*�VWDQGDUGV��LW�LV�EHFRPLQJ�LQFUHDVLQJO\�GLIILFXOW�WR�DVVHVV�WKH�SUDFWLFDO�LPSDFW�RI�WKH�GLIIHUHQFHV�EHWZHHQ�YDULRXV
25%�LPSOHPHQWDWLRQV�

���� 3URMHFW�2EMHFWLYHV

,W�LV�D�JRDO�RI�WKLV�SURMHFW�WR�LGHQWLI\�D�VHW�RI�FULWHULD�WKDW�ZRXOG�KHOS�D�FXVWRPHU�WR�HYDOXDWH�DQ�25%�LPSOHPHQWDWLRQ��DQG
WR�HYDOXDWH�D�VHW�RI�25%V�XVLQJ�WKHVH�FULWHULD��7KH�FULWHULD�FRYHU�WKRVH�DVSHFWV�RI�WKH�25%�IXQFWLRQDOLW\�WKDW�DUH�LPSRUWDQW
IURP�WKH�DSSOLFDWLRQ�GHYHORSHU¶V�SRLQW�RI�YLHZ��WKLV�LQFOXGHV�IXQFWLRQDOLW\�VSHFLILHG�LQ�WKH�20*�VWDQGDUGV��WRJHWKHU�ZLWK
XVHIXO�SURSULHWDU\�H[WHQVLRQV���7KH�LPSDFW�RI�HDFK�FULWHULRQ�LV�GLVFXVVHG�ZLWK�UHVSHFW�WR�GLIIHUHQW�25%�XVDJH�VFHQDULRV�
)RU�PHDVXUHPHQW�DQG�WHVWLQJ�SXUSRVHV��D�VXLWH�RI�EHQFKPDUNLQJ�DSSOLFDWLRQV�LV�GHYHORSHG�

���� ,QYROYHG�3DUWLHV

7KH�&25%$�FRPSDULVRQ�SURMHFW�LV�GRQH�IRU�0/&�6\VWHPH�*PE+��5DWLQJHQ��*HUPDQ\��KWWS���ZZZ�POF�GH��E\�WKH
'LVWULEXWHG�6\VWHPV�5HVHDUFK�*URXS�DW�WKH�'HSDUWPHQW�RI�6RIWZDUH�(QJLQHHULQJ��&KDUOHV�8QLYHUVLW\��3UDJXH��&]HFK
5HSXEOLF��KWWS���QHQ\D�PV�PII�FXQL�F]��

���� 'RFXPHQW�2UJDQL]DWLRQ

7KH�GRFXPHQW�VWDUWV�ZLWK�D�EULHI�RYHUYLHZ�RI�WKH�PDMRU�20$�DUFKLWHFWXUH�IHDWXUHV��SXWWLQJ�D�VSHFLDO�HPSKDVLV�RQ�WKH
2EMHFW�5HTXHVW�%URNHU��&25%$��DQG�2EMHFW�6HUYLFHV��&25%$VHUYLFHV��VWDQGDUGV��)ROORZLQJ�WKH�RYHUYLHZ��FKDSWHU��
LGHQWLILHV� LPSRUWDQW� HYDOXDWLRQ�SRLQWV�ZLWK� UHVSHFW� WR� IXQFWLRQDOLW\�� SHUIRUPDQFH�� FRGH�SRUWDELOLW\�� DQG� DSSOLFDWLRQ
LQWHURSHUDELOLW\��DV�WKHVH�DUH�WKH�PDMRU�WRSLFV�DQ�DSSOLFDWLRQ�GHYHORSHU�ZLOO�PRVW�OLNHO\�EH�LQWHUHVWHG�LQ�

7KH�FRUH�SDUW�RI�WKH�UHSRUW�LV�RUJDQL]HG�XVLQJ�D�WHPSODWH�FRQFHSW��,Q�FKDSWHU����D�JHQHULF�WHPSODWH�IRU�25%�FRPSDULVRQ
LV�SUHVHQWHG��ZLWK�WKH�LQGLYLGXDO�FRPSDULVRQ�FULWHULD�OLVWHG�DQG�H[SODLQHG�LQ�GHWDLO��WKH�FULWHULD�VHUYH�WR�HYDOXDWH�WKH�SRLQWV
LGHQWLILHG�LQ�FKDSWHU�����7KHQ��HDFK�RI�WKH�VXEVHTXHQW�FKDSWHUV�IRFXVHV�RQ�D�VLQJOH�25%��RPQL25%�LQ�FKDSWHU����2UEL[
LQ�FKDSWHU����9LVL%URNHU�LQ�FKDSWHU�����XVLQJ�WKH�WHPSODWH�LQWURGXFHG�LQ�FKDSWHU���WR�HYDOXDWH�WKH�25%��,Q�FKDSWHU����WKH
UHVXOWV�RI�WKH�LQGLYLGXDO�PHDVXUHPHQWV�DUH�FRPSDUHG�DQG�VXPPDUL]HG�



�

�� 2YHUYLHZ

���� 2EMHFW�0DQDJHPHQW�$UFKLWHFWXUH

7KH�2EMHFW�0DQDJHPHQW�*URXS��,QF���20*���IRXQGHG�LQ�������LV�DQ�LQWHUQDWLRQDO�RUJDQL]DWLRQ�JURXSLQJ�V\VWHP�YHQGRUV�
VRIWZDUH�GHYHORSHUV��DQG�HQG�XVHUV��7KH�PDLQ�JRDO�RI�20*�LV�WR�SURPRWH�REMHFW�RULHQWHG�WHFKQRORJ\�E\�GHILQLQJ��D
OLYLQJ��HYROYLQJ�VWDQGDUG�ZLWK�UHDOL]HG�SDUWV��VR�WKDW�DSSOLFDWLRQ�GHYHORSHUV�FDQ�GHOLYHU�WKHLU�DSSOLFDWLRQV�ZLWK�RII�WKH�
VKHOI�FRPSRQHQWV�IRU�FRPPRQ�IDFLOLWLHV�OLNH�REMHFW�VWRUDJH��FODVV�VWUXFWXUH��SHULSKHUDO�LQWHUIDFH��XVHU�LQWHUIDFH��HWF��
>20$@��7R�DFKLHYH�WKLV�JRDO��20*�KDV�GHILQHG�WKH�2EMHFW�0DQDJHPHQW�$UFKLWHFWXUH��20$��FKDUDFWHUL]HG�E\�GHILQLWLRQ
RI�WZR�PRGHOV��WKH�&RUH�2EMHFW�0RGHO��DQG�LWV�H[WHQVLRQV�FDOOHG�SURILOHV��DQG�WKH�20$�5HIHUHQFH�0RGHO�

20*
V�XQGHUVWDQGLQJ�RI�WKH�REMHFW�RULHQWHG�SDUDGLJP�LV�UHIOHFWHG�LQ�WKH�&RUH�2EMHFW�0RGHO��7KH�PRGHO�GHILQHV�VXFK
FRQFHSWV�DV�REMHFW��LQKHULWDQFH��VXEW\SLQJ��RSHUDWLRQV��VLJQDWXUHV��HWF��$GGLWLRQDO�FRQFHSWV�FDQ�EH�DGGHG�WR�FUHDWH�DQ
H[WHQVLRQ� �FRPSRQHQW���$�FRPSRQHQW� VKRXOG�QRW� UHSODFH�� GXSOLFDWH�� DQG� UHPRYH� FRQFHSWV��&RPSRQHQWV� VKRXOG�EH
RUWKRJRQDO�WR�HDFK�RWKHU��$�SURILOH�LV�D�FRPELQDWLRQ�RI�WKH�&RUH�2EMHFW�0RGHO�DQG�RQH�RU�PRUH�FRPSRQHQWV��W\SLFDO
H[DPSOHV�RI�SURILOHV�DUH�H�J��WKH�&25%$�SURILOH��WKH�2'3�5HIHUHQFH�0RGHO��

:LWK�WKH�LQWHQWLRQ�WR�SURYLGH�D�EURDG�REMHFW�RULHQWHG�DUFKLWHFWXUDO�IUDPHZRUN�IRU�WKH�GHYHORSPHQW�RI�REMHFW�WHFKQRORJ\�
20*�GHILQHG�WKH�20$�5HIHUHQFH�0RGHO��SXEOLVKHG�LQ�������7KH�20$�5HIHUHQFH�0RGHO�LV�FRPSULVHG�RI�WKH�IROORZLQJ
ILYH�FRPSRQHQWV�

�� 7KH�2EMHFW�5HTXHVW�%URNHU�FRPSRQHQW�VHUYHV�DV�D�PHDQV�IRU�GHOLYHULQJ�UHTXHVWV�DQG�UHVSRQVHV�DPRQJ�REMHFWV�
,W�LV�D�EDFNERQH�RI�WKH�20$�5HIHUHQFH�0RGHO��LQWHUFRQQHFWLQJ�DOO�WKH�UHPDLQLQJ�FRPSRQHQWV�

�� 7KH�2EMHFW�6HUYLFHV�FRPSRQHQW�SURYLGHV�D�VWDQGDUGL]HG�IXQFWLRQDOLW\��GHILQHG�LQ�WKH�IRUP�RI�REMHFW�LQWHUIDFHV��
H�J��IRU�FODVV�DQG�LQVWDQFH�PDQDJHPHQW��VWRUDJH��LQWHJULW\��VHFXULW\��TXHU\��DQG�YHUVLRQLQJ�

�� 7KH�&RPPRQ�)DFLOLWLHV�FRPSRQHQW�GHILQHV�D�FROOHFWLRQ�RI�HQG�XVHU�IDFLOLWLHV��VXFK�DV�D�FRPPRQ�PDLO�IDFLOLW\�
WKDW�D�JURXS�RI�DSSOLFDWLRQV�LV�OLNHO\�WR�KDYH�LQ�FRPPRQ�

�� 7KH�'RPDLQ�,QWHUIDFHV�FRPSRQHQW�FRQWDLQV�D�VHW�RI�DSSOLFDWLRQ�GRPDLQ�VSHFLILF�LQWHUIDFHV��VXFK�DV�D�VXSSRUW
IRU�KHDOWKFDUH�RU�HOHFWURQLF�FRPPHUFH��

�� 7KH�$SSOLFDWLRQ�2EMHFWV�FRPSRQHQW�LV�QRW�VWDQGDUGL]HG�E\�20*��$SSOLFDWLRQ�2EMHFWV�XVH�'RPDLQ�,QWHUIDFHV�
&RPPRQ�)DFLOLWLHV��DQG�2EMHFW�6HUYLFHV�YLD�WKH�2EMHFW�5HTXHVW�%URNHU�

������ 2EMHFW�5HTXHVW�%URNHU

&25%$�ZDV�DGRSWHG�E\�20*�LQ�'HFHPEHU������DV�D�MRLQW�VXEPLVVLRQ�RI�'(&��+3��HWF��7KH�ILUVW�YHUVLRQ��ZDV�GHQRWHG
DV�&25%$�����DQG�ZDV��LQ�������UHSODFHG�E\�&25%$�����ZKLFK�EURXJKW�PRUH�RU�OHVV��FRVPHWLF�FKDQJHV��ZLWK�UHVSHFW
WR�&25%$������$�PXFK�PRUH�LPSRUWDQW�GHYHORSPHQW�VWHS�ZDV�&25%$������ZKLFK�ZDV�DGRSWHG�LQ�'HFHPEHU������DQG
ZKLFK�RYHUFRPHV�WKH�GUDZEDFNV�RI�&25%$�����E\�VSHFLI\LQJ�ZD\V�IRU�LQWHUFRQQHFWLQJ�GLIIHUHQW�25%V��DQG�DOVR�E\
VXJJHVWLQJ�PHDQV�IRU�HVWDEOLVKLQJ�LQWHURSHUDELOLW\�EHWZHHQ�&25%$�EDVHG�DQG�QRQ�&25%$�EDVHG�HQYLURQPHQWV��VXFK
DV�0LFURVRIW
V�&20�2/(��&25%$����� IROORZHG� LQ�$XJXVW� ������&25%$����� �ZKLFK� LV� WKH� FXUUHQW� VWDQGDUG�� LQ
)HEUXDU\�������7KURXJKRXW�WKH�SDSHU��ZH�ZLOO�PRVWO\�WDON�DERXW�&25%$�����DQG������EHFDXVH�WKHVH�DUH�WKH�YHUVLRQV�RI
WKH�VWDQGDUG�WKDW�DUH�PRVW�ZLGHO\�DYDLODEOH��&25%$�����LV�VWLOO�QRW�LPSOHPHQWHG�E\�PRVW�YHQGRUV��

����������������������������������������������������������

�� &25%$�����ZDV�PRUH�RI�D�ZRUNLQJ�GUDIW�WKDQ�D�XVDEOH�VSHFLILFDWLRQ
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7KH�VWUXFWXUH�RI�D�&25%$�25%�LV�GHSLFWHG�RQ�ILJXUH����7KH�20*�VWDQGDUG�GHILQHV�WKH�VWUXFWXUH�LQ�WHUPV�RI�LQWHUIDFHV
DQG�WKHLU�VHPDQWLFV��,Q�DQ�DFWXDO� LPSOHPHQWDWLRQ��KRZHYHU�� WKHUH�LV�QR�REOLJDWLRQ�WR�UHIOHFW� WKH�VWUXFWXUH�� LW� LV�RQO\
QHFHVVDU\�WR�SUHVHUYH�WKH�LQWHUIDFHV�DQG�WKHLU�VHPDQWLFV�

)LJ����� 6WUXFWXUH�RI�WKH�&25%$�25%

�������� &OLHQW�6LGH��6WXEV��',,��,QWHUIDFH�5HSRVLWRU\�

7R� UHTXHVW� D� VHUYLFH� IURP� DQ� REMHFW�� WKH� FOLHQW� FDQ� XVH� HLWKHU� VWDWLF� RU� G\QDPLF� LQYRFDWLRQ�� 7KH� VWDWLF� LQYRFDWLRQ
PHFKDQLVP��6,,��UHTXLUHV�WKH�FOLHQW�WR�NQRZ�WKH�,'/�GHILQLWLRQ�RI�WKH�UHTXHVWHG�VHUYLFH�DW�FRPSLOH�WLPH��7KH�GHILQLWLRQ
LV�XVHG� WR�DXWRPDWLFDOO\�JHQHUDWH� VWXEV� IRU� DOO� UHTXHVWDEOH�RSHUDWLRQV��7R� UHTXHVW� DQ�RSHUDWLRQ�� WKH�FOLHQW� FDOOV� WKH
DSSURSULDWH�VWXE�ZKLFK�SDVVHV�WKH�UHTXHVW�WR�WKH�25%�&RUH�IRU�GHOLYHU\�

$V�RSSRVHG�WR�VWDWLF�LQYRFDWLRQ��WKH�G\QDPLF�LQYRFDWLRQ�PHFKDQLVP�UHTXLUHV�WKH�FOLHQW�WR�NQRZ�WKH�,'/�GHILQLWLRQ�RI
D�UHTXHVWHG�VHUYLFH�DW�UXQ�WLPH��7R�UHTXHVW�DQ�RSHUDWLRQ��WKH�FOLHQW�VSHFLILHV�WKH�WDUJHW�REMHFW��WKH�QDPH�RI�WKH�RSHUDWLRQ�
DQG�WKH�SDUDPHWHUV�RI�WKH�RSHUDWLRQ�YLD�D�VHULHV�RI�FDOOV�WR�WKH�VWDQGDUGL]HG�'\QDPLF�,QYRFDWLRQ�,QWHUIDFH��',,���$JDLQ�
WKH�UHTXHVW�LV�WKHQ�SDVVHG�WR�WKH�25%�&RUH�IRU�GHOLYHU\��7KH�VHPDQWLFV�RI�WKH�RSHUDWLRQ�UHPDLQV�WKH�VDPH�UHJDUGOHVV�RI
WKH� LQYRFDWLRQ�PHFKDQLVP�XVHG��7R�REWDLQ�DQ�,'/�LQWHUIDFH�GHILQLWLRQ�DW� UXQ� WLPH�� WKH�FOLHQW�FDQ�XVH� WKH� ,QWHUIDFH
5HSRVLWRU\��7KH�UHSRVLWRU\�PDNHV�,'/�GHILQLWLRQV��H�J��PRGXOH��LQWHUIDFH��FRQVWDQW�DQG�W\SH�GHILQLWLRQV��DYDLODEOH�LQ�IRUP
RI�SHUVLVWHQW�REMHFWV�DFFHVVLEOH�YLD�VWDQGDUGL]HG�LQWHUIDFHV��7KH�25%�LV�UHVSRQVLEOH�IRU�ILQGLQJ�WKH�WDUJHW�LPSOHPHQWDWLRQ�
SUHSDULQJ�LW�WR�UHFHLYH�WKH�UHTXHVW��DQG�FRPPXQLFDWLQJ�WKH�GDWD�RI�WKH�UHTXHVW��7KH�FOLHQW�QHHG�QRW�FDUH�DERXW�WKH�ORFDWLRQ
RI�WKH�REMHFW��ODQJXDJH�RI�WKH�LPSOHPHQWDWLRQ��RU�RWKHU�WKLQJV�QRW�GHVFULEHG�LQ�WKH�LQWHUIDFH�

2Q�WKH�FOLHQW�VLGH��D�WDUJHW�REMHFW�LV�XVXDOO\�UHSUHVHQWHG�DV�D�SUR[\��REMHFW��>6KD��@�VXSSRUWLQJ�WKH�VDPH�LQWHUIDFH�DV�WKH
WDUJHW�REMHFW��,Q�WKH�FDVH�RI�VWDWLF�LQYRFDWLRQ�RI�DQ�RSHUDWLRQ�P��WKH�SUR[\
V�PHWKRG�P�FDOOV�WKH�VWXE�DVVRFLDWHG�ZLWK�P��WKH
VWXE�LV�UHVSRQVLEOH�IRU�FUHDWLQJ�WKH�UHTXHVW�DQG�SDVVLQJ�LW�WR�WKH�25%�&RUH�IRU�GHOLYHU\�WR�WKH�WDUJHW�REMHFW��,Q�FDVH�RI
G\QDPLF�LQYRFDWLRQ��WKH�FOLHQW
V�FRGH�FUHDWHV�WKH�UHTXHVW�G\QDPLFDOO\�E\�FDOOLQJ�WKH�',,�LQWHUIDFH��LQ�SULQFLSOH��QR�SUR[\
DQG�VWXE�DUH�QHFHVVDU\��

�������� ,PSOHPHQWDWLRQ�6LGH��6NHOHWRQV��'6,��,PSOHPHQWDWLRQ�5HSRVLWRU\��2EMHFW�$GDSWHUV�

$JDLQ��HLWKHU�WKH�VWDWLF�RU�WKH�G\QDPLF�PHFKDQLVP�FDQ�EH�XVHG�WR�FRQYH\�WKH�UHTXHVW�WR�WKH�DFWXDO�VHUYLFH�LPSOHPHQWDWLRQ�
7KH�VWDWLF�PHFKDQLVP��66,��UHTXLUHV�WKH�,'/�GHILQLWLRQ�RI�WKH�UHTXHVWHG�VHUYLFH�WR�EH�DYDLODEOH�DW�FRPSLOH�WLPH��$Q
DXWRPDWLFDOO\�JHQHUDWHG�RSHUDWLRQ�VSHFLILF�VNHOHWRQ�LV�WKHQ�XVHG�E\�WKH�25%�WR�FDOO�WKH�LPSOHPHQWDWLRQ�RI�WKH�UHTXHVWHG
VHUYLFH�

7KH�G\QDPLF�UHTXHVW�GHOLYHU\�PHFKDQLVP�H[SHFWV�WKH�LPSOHPHQWDWLRQ�WR�FRQIRUP�WR�WKH�VWDQGDUGL]HG�'\QDPLF�6NHOHWRQ
,QWHUIDFH� �'6,��� 7KURXJK� WKLV� LQWHUIDFH�� WKH� 25%� GLVSDWFKHV� WKH� UHTXHVW� WR� WKH� WDUJHW� REMHFW� �WR� WKH� VHUYLFH
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LPSOHPHQWDWLRQ���,Q�DQDORJ\�WR�WKH�G\QDPLF�LQYRFDWLRQ�PHFKDQLVP�RQ�WKH�FOLHQW�VLGH��QR�FRPSLOH�WLPH�LQIRUPDWLRQ�DERXW
WKH�LQWHUIDFHV�LV�QHHGHG��7KH�LQIRUPDWLRQ�QHFHVVDU\�WR�ORFDWH�DQG�DFWLYDWH�LPSOHPHQWDWLRQV�RI�UHTXHVWHG�VHUYLFHV�LV�VWRUHG
LQ�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\��7KH�LPSOHPHQWDWLRQ�UHSRVLWRU\�LV�VSHFLILF�WR�D�SDUWLFXODU�25%�DQG�HQYLURQPHQW�DQG
LV�QRW�VWDQGDUGL]HG�E\�&25%$�

7R�DFFHVV�VHUYLFHV�SURYLGHG�E\�WKH�25%�LWVHOI��DQ�LPSOHPHQWDWLRQ�XVHV�WKH�2EMHFW�$GDSWHU��7R�VDWLVI\�WKH�QHHGV�RI
GLYHUVH�HQYLURQPHQWV�� WKH�25%�FDQ�EH�HTXLSSHG�ZLWK�VHYHUDO�GLIIHUHQW�REMHFW�DGDSWHUV��(DFK�25%��KRZHYHU��PXVW
SURYLGH� WKH� VWDQGDUGL]HG�2EMHFW�$GDSWHU� LQWHUIDFH²%DVLF�2EMHFW�$GDSWHU� �%2$�� IRU� SUH�&25%$�����25%V� DQG
3RUWDEOH�2EMHFW�$GDSWHU��32$��IRU�&25%$�����25%V��7KH�RSHUDWLRQV�RI�WKH�2EMHFW�$GDSWHU�LQFOXGH�JHQHUDWLRQ�DQG
LQWHUSUHWDWLRQ�RI�REMHFW�UHIHUHQFHV��DXWKHQWLFDWLRQ�RI�FOLHQWV��DQG�DFWLYDWLRQ�DQG�GHDFWLYDWLRQ�RI�WDUJHW�REMHFWV�

�������� 25%�,QWHUIDFH

)RU�DFFHVVLQJ�WKH�JHQHUDO�VHUYLFHV�SURYLGHG�E\�DQ�25%��ERWK�FOLHQW�DQG�LPSOHPHQWDWLRQ�XVH�WKH�25%�LQWHUIDFH��7KH
RSHUDWLRQV� RI� WKLV� LQWHUIDFH� LQFOXGH� FRQYHUWLQJ� REMHFW� UHIHUHQFHV� WR� VWULQJV� DQG� YLFH�YHUVD�� GHWHUPLQLQJ� WKH� REMHFW
LPSOHPHQWDWLRQ� DQG� LQWHUIDFH�� GXSOLFDWLQJ� DQG� UHOHDVLQJ� FRSLHV� RI� REMHFW� UHIHUHQFHV�� WHVWLQJ� REMHFW� UHIHUHQFHV� IRU
HTXLYDOHQFH��DQG�25%�LQLWLDOL]DWLRQ�

�������� 25%�&RUH��,QWHURSHUDELOLW\

7KH�LQLWLDO�&25%$�VWDQGDUG�OHIW�WKH�LPSOHPHQWDWLRQ�RI�WKH�25%�&RUH�WRWDOO\�WR�WKH�25%�YHQGRU��,W�ZDV�KHQFH�DOPRVW
LPSRVVLEOH�WR�LQWHUFRQQHFW�WZR�RU�PRUH�&25%$�FRPSOLDQW�25%V�UHOHDVHG�E\�GLIIHUHQW�YHQGRUV��7KLV�ODFN�LV�UHPHGLHG
E\�WKH�&25%$�����VSHFLILFDWLRQ�WKDW�GHILQHV�WZR�DSSURDFKHV�IRU�DFKLHYLQJ�LQWHURSHUDELOLW\��WKH�*HQHUDO�,QWHU�25%
3URWRFRO��*,23��DQG�,QWHU�25%�EULGJLQJ�

7KH�*HQHUDO�,QWHU�25%�3URWRFRO�VSHFLILHV�D�VHW�RI�ORZ�OHYHO�GDWD�UHSUHVHQWDWLRQV�DQG�PHVVDJH�IRUPDWV�IRU�FRPPXQLFDWLRQ
EHWZHHQ�25%V��,W�LV�GHVLJQHG�WR�EH�VLPSOH�HQRXJK�WR�ZRUN�RQ�WRS�RI�DQ\�XQGHUO\LQJ�FRQQHFWLRQ�RULHQWHG�WUDQVSRUW
SURWRFRO��VXFK�DV�7&3�,3�DQG�,3;�63;��7KH�*,23�EDVHG�RQ�7&3�,3�LV�FDOOHG�WKH�,QWHUQHW�,QWHU�25%�3URWRFRO��,,23��
&25%$�����UHTXLUHV�*,23�DV�WKH�PDQGDWRU\�SURWRFRO��7R�DOORZ��RXW�RI�WKH�ER[��LQWHURSHUDELOLW\��&25%$�����VSHFLILHV
WKH�RSWLRQDO�(QYLURQPHQW�6SHFLILF� ,QWHU�25%�3URWRFRO� �(6,23��DV�DQ�DOWHUQDWLYH� WR� WKH�*,23�� ,W�KDV�EHHQ�PDLQO\
VSHFLILHG�WR�DOORZ�LQWHJUDWLRQ�RI�'&(�ZLWK�&25%$��'&(�(6,23��

7KH�PDLQ�LGHD�RI�EULGJLQJ�OLHV�LQ�PDSSLQJ�UHTXHVWV�IURP�RQH�YHQGRU
V�IRUPDW�WR�DQRWKHU�ZKHQ�FURVVLQJ�25%�ERXQGDULHV�
%ULGJLQJ�FDQ�EH�SHUIRUPHG�HLWKHU�DW� WKH�25%�&RUH� OHYHO�DV�DQ�DG�KRF�VROXWLRQ� IRU�HYHU\�25%L�25%M�SDLU� �LQ�OLQH
EULGJLQJ���RU�DW�WKH�DSSOLFDWLRQ�OHYHO��UHTXHVW�OHYHO�EULGJLQJ���5HTXHVW�OHYHO�EULGJHV�PHGLDWH�UHTXHVWV�E\�XWLOL]LQJ�',,
DQG�'6,�PHFKDQLVPV�WR�G\QDPLFDOO\�FUHDWH�DQG�GLVSDWFK�UHTXHVWV��%ULGJHV�DUH�FXUUHQWO\�PDLQO\�XVHG�IRU�FRQQHFWLQJ
&25%$�ZLWK�QRQ�&25%$�FRPSOLDQW�SODWIRUPV��VXFK�DV�&20�2/(�

������ 2EMHFW�6HUYLFHV

�������� 1DPLQJ�6HUYLFH

7KH�SXUSRVH�RI�WKH�1DPLQJ�6HUYLFH�LV�WR�SURYLGH�DSSOLFDWLRQV�ZLWK�PHDQV�WR�ORFDWH�REMHFWV�LQ�D�QHWZRUN��:LWK�WKH�KHOS
RI�WKH�1DPLQJ�6HUYLFH��DSSOLFDWLRQV�FDQ�DVVLJQ�KLHUDUFKLFDO�QDPHV�WR�REMHFWV�DQG�ORRN�XS�REMHFWV�XVLQJ�WKXV�DVVLJQHG
QDPHV�

���������� 7\SLFDO�8VDJH

7\SLFDOO\��WKH�1DPLQJ�6HUYLFH�LV�XVHG�WR�REWDLQ�LQLWLDO�DFFHVV�WR�SURPLQHQW�VHUYHU�REMHFWV��VXFK�DV�IDFWRULHV��:KHQ
ODXQFKHG��D�VHUYHU�H[SOLFLWO\�DVVLJQV�ZHOO�NQRZQ�QDPHV�WR�WKH�REMHFWV�WKDW�DUH�WR�EH�XVHG�E\�FOLHQWV�WR�REWDLQ�DFFHVV�WR



��

WKH�VHUYHU��7R�DFFHVV�D�VHUYHU��D�FOLHQW�WKHQ�TXHULHV�WKH�1DPLQJ�6HUYLFH�XVLQJ�WKH�ZHOO�NQRZQ�QDPH�DQG�XVHV�WKH�REMHFWV
WKXV�REWDLQHG�

���������� 7KH�6WDQGDUG

7KH�20*�1DPLQJ�6HUYLFH�6WDQGDUG�>20*��&@�GHILQHV�WKH�JHQHUDO�IRUPDW�RI�QDPHV��WKH�QDPLQJ�FRQWH[WV�WKDW�DOORZ
QDPHV�WR�EH�JURXSHG�ZLWKLQ�D�FRQWH[W�KLHUDUFK\��DQG�WKH�RSHUDWLRQV�WR�PDQLSXODWH��FUHDWH��ELQG��ORRN�XS��GHOHWH��QDPHV
DQG�FRQWH[WV��7KH�VWDQGDUG�DOVR�GHILQHV�D�VSHFLDO�VHW�RI�RSHUDWLRQV�IRU�OLJKWZHLJKW�QDPH�PDQLSXODWLRQ�LQ�D�IRUP�RI�DQ
RSWLRQDO�QDPHV�OLEUDU\�

7KH�VWDQGDUG�GHILQHV�D�VLPSOH�QDPH�DV�D�SDLU�RI�VWULQJV��GHQRWHG�DV�WKH�LGHQWLILHU�VWULQJ�DQG�WKH�NLQG�VWULQJ��:KHQ�DQ
REMHFW�LV�DVVLJQHG�D�QDPH��WKH�LGHQWLILHU�VWULQJ�VKRXOG�GHVFULEH�LWV�LGHQWLW\�DQG�WKH�NLQG�VWULQJ�LWV�W\SH��WKLV�LV�DQDORJRXV
WR�ILOH�QDPH�VXIIL[HV�LQ�8QL[�RU�ILOH�QDPH�H[WHQVLRQV�LQ�'26��

6LPSOH�QDPHV�FDQ�EH�JURXSHG�ZLWKLQ�D�FRQWH[W��DJDLQ��WKLV�LV�DQDORJRXV�WR�WKH�GLUHFWRU\�FRQFHSW�RI�8QL[�RU�'26��
&RQWH[WV�FDQ�DOVR�UHIHU�WR�RWKHU�FRQWH[WV��WKXV�FUHDWLQJ�D�QDPLQJ�FRQWH[W�KLHUDUFK\��&RPSRXQG�QDPHV�FDQ�EH�XVHG�WR
QDYLJDWH�WKURXJK�WKH�KLHUDUFK\��DQDORJRXV�WR�SDWKV�LQ�8QL[�RU�'26��

7KH�VWDQGDUG�DOVR�GHILQHV�DQ�RSWLRQDO�$3,��FDOOHG�WKH�1DPHV�/LEUDU\��7KH�SXUSRVH�RI�WKH�1DPHV�/LEUDU\�LV�WR�SURYLGH
DQ�HDV\�WR�XVH�LQWHUIDFH�IRU�PDQLSXODWLQJ�QDPH�REMHFWV�KDQGOHG�E\�WKH�VHUYLFH��7KH�1DPHV�/LEUDU\�LV�QRW�YLWDO�WR�WKH
1DPLQJ�6HUYLFH��DOO�IXQFWLRQV�SURYLGHG�E\�WKH�VHUYLFH�FDQ�EH�XVHG�ZLWKRXW�WKH�1DPLQJ�/LEUDU\�

�������� (YHQWV�6HUYLFH

7KH�SXUSRVH�RI�WKH�(YHQWV�6HUYLFH�LV�WR�SURYLGH�DSSOLFDWLRQV�ZLWK�D�ORRVHO\�FRXSOHG�FRPPXQLFDWLRQ�PHFKDQLVP��8VLQJ
WKH�(YHQWV�6HUYLFH��DSSOLFDWLRQV�FDQ�EURDGFDVW�DQG�UHFHLYH�DV\QFKURQRXV�PHVVDJHV�XVLQJ�D�QXPEHU�RI�GLIIHUHQW�PRGHOV
�H�J��SXVK�RU�SXOO�PRGHO��XQW\SHG�RU�W\SHG�HYHQWV��

���������� 7\SLFDO�8VDJH

,Q�D� W\SLFDO�(YHQWV�6HUYLFH�XVDJH�VFHQDULR��HYHQW�FKDQQHOV�DUH�FUHDWHG�DQG�UHJLVWHUHG�ZLWK� WKH�1DPLQJ�6HUYLFH�IRU
LQGLYLGXDO�HYHQW�W\SHV�RU�IRU�FODVVHV�RI�UHODWHG�HYHQW�W\SHV��$SSOLFDWLRQV�LQWHUHVWHG�LQ�EURDGFDVWLQJ�RU�UHFHLYLQJ�HYHQWV
UHJLVWHU�WKHPVHOYHV�ZLWK�WKH�FKDQQHOV�DV�HYHQW�VXSSOLHUV�RU�FRQVXPHUV��WKH�FKDQQHO�WKHQ�WDNHV�FDUH�RI�GHOLYHULQJ�HYHQWV�

���������� 7KH�6WDQGDUG

7KH�20*�(YHQWV�6HUYLFH�6WDQGDUG�>20*��$@�GHILQHV�WKH�UROHV�RI�HYHQW�VXSSOLHUV�DQG�HYHQW�FRQVXPHUV�IRU�REMHFWV�WKDW
JHQHUDWH�DQG�SURFHVV�HYHQWV��UHVSHFWLYHO\��7ZR�FRPPXQLFDWLRQ�PRGHOV�DUH�GHILQHG�GHSHQGLQJ�XSRQ�ZKR�LV�DFWLYH�LQ�WKH
FRPPXQLFDWLRQ�SURFHVV²LQ�WKH�SXVK�PRGHO��D�VXSSOLHU�FDOOV�LWV�FRQVXPHU�WR�GHOLYHU�GDWD��ZKHUHDV�LQ�WKH�SXOO�PRGHO��D
FRQVXPHU�FDOOV�LWV�VXSSOLHU�WR�UHTXHVW�GDWD�

$OWKRXJK�SULQFLSDOO\�SRVVLEOH��QHLWKHU�VXSSOLHU�QRU�FRQVXPHU�LV�H[SHFWHG�WR�FDOO�WKH�RWKHU�FRPPXQLFDWLQJ�REMHFW�GLUHFWO\�
,QVWHDG��DOO�HYHQWV�DUH�SDVVHG�WKURXJK�DQ�HYHQW�FKDQQHO��)URP�WKH�VXSSOLHU
V�SRLQW�RI�YLHZ��WKH�HYHQW�FKDQQHO�DFWV�DV�D
FRQVXPHU��IURP�WKH�FRQVXPHU
V�SRLQW�RI�YLHZ��WKH�HYHQW�FKDQQHO�DFWV�DV�D�VXSSOLHU��7KH�HYHQW�FKDQQHO�DOVR�SURYLGHV
RSHUDWLRQV�WR�UHJLVWHU�ERWK�VXSSOLHUV�DQG�FRQVXPHUV��6XEMHFW� WR�WKH�DFWXDO�TXDOLW\�RI�VHUYLFH�� WKH�HYHQW�FKDQQHO�FDQ
SURYLGH�RQH�WR�RQH��RQH�WR�PDQ\��RU�PDQ\�WR�PDQ\�FRPPXQLFDWLRQ��DQG�RWKHU�DGGLWLRQDO�IHDWXUHV�

&RPPXQLFDWLRQ� DPRQJ� REMHFWV� FDQ� EH� HLWKHU� XQW\SHG� RU� W\SHG�� 8QW\SHG� FRPPXQLFDWLRQ� UHOLHV� RQ� VXSSOLHUV� DQG
FRQVXPHUV�KDYLQJ�D�VWDQGDUGL]HG�LQWHUIDFH�FDSDEOH�RI�SDVVLQJ�DQ�REMHFW�RI�WKH�FODVV�DQ\�DV�DQ�HYHQW�GDWD��:LWK�W\SHG
FRPPXQLFDWLRQ��VXSSOLHUV�DQG�FRQVXPHUV�DUH�H[SHFWHG�WR�DJUHH�RQ�D�SURSULHWDU\�RQHZD\�RSHUDWLRQ�WR�SDVV�HYHQW�GDWD�LQ
D�VXLWDEOH�IRUPDW�
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�������� 7UDGLQJ�6HUYLFH

7KH�SXUSRVH�RI�WKH�7UDGLQJ�6HUYLFH�LV�WR�SURYLGH�DSSOLFDWLRQV�ZLWK�PHDQV�WR�ORFDWH�D�VHUYLFH�WKDW�PHHWV�VSHFLILF�FULWHULD�
:LWK�WKH�KHOS�RI�WKH�7UDGLQJ�6HUYLFH��VHUYHUV�FDQ�GHVFULEH�WKHPVHOYHV�XVLQJ�D�VHW�RI�SURSHUWLHV��&OLHQWV�FDQ�WKHQ�XVH�WKH
7UDGLQJ�6HUYLFH�WR�ORFDWH�D�VHUYHU�ZLWK�VSHFLILF�SURSHUWLHV�

���������� 7\SLFDO�8VDJH

,Q�D�W\SLFDO�VFHQDULR��D�VHUYHU�JLYHV�WKH�7UDGLQJ�6HUYLFH�D�GHVFULSWLRQ�RI�D�VHUYLFH�DQG�WKH�ORFDWLRQ�RI�DQ�LQWHUIDFH�ZKHUH
WKDW� VHUYLFH� LV� DYDLODEOH�� 7R� ORFDWH� WKH� VHUYLFH�� D� FOLHQW� DVNV� WKH� 7UDGLQJ� 6HUYLFH� IRU� D� VHUYLFH� KDYLQJ� FHUWDLQ
FKDUDFWHULVWLFV��7KH�7UDGLQJ�6HUYLFH�FKHFNV�DJDLQVW�WKH�VHUYLFH�GHVFULSWLRQV�LW�KROGV�DQG�UHVSRQGV�WR�WKH�FOLHQW�ZLWK�WKH
ORFDWLRQ�RI�WKH�VHOHFWHG�VHUYLFH
V�LQWHUIDFH�

���������� 7KH�6WDQGDUG

7KH�20*�7UDGLQJ�6HUYLFH�6WDQGDUG�>20*��*@�GHILQHV�WKH�7UDGHU�LQWHUIDFH��7UDGHU�LV�DQ�REMHFW�WKURXJK�ZKLFK�WKH
7UDGLQJ�6HUYLFH�LV�DFFHVVHG���WKH�3URSHUW\�REMHFWV�XVHG�WR�GHVFULEH�D�VHUYLFH��D�3URSHUW\�REMHFW�LV�D�QDPHG�DQ\�YDOXH��
DQG�WKH�6WDQGDUG�&RQVWUDLQW�/DQJXDJH�WR�EH�XVHG�E\�7UDGHU�FOLHQWV�WR�IRUPXODWH�D�VHUYLFH�TXHU\�

$SDUW�IURP�VSHFLI\LQJ�WKH�FRUH�IXQFWLRQDOLW\�RI�WKH�7UDGHU��WKH�20*�7UDGLQJ�6HUYLFH�6WDQGDUG�DOVR�GHILQHV�D�PHFKDQLVP
WKURXJK�ZKLFK�GLIIHUHQW�WUDGHUV�FDQ�LQWHURSHUDWH��FUHDWLQJ�D�IHGHUDWLRQ�RI�WUDGHUV�FDSDEOH�RI�MRLQWO\�UHVSRQGLQJ�WR�D�FOLHQW
TXHU\��7KH�PHFKDQLVP�VXSSRUWV�GHILQLQJ�H[SOLFLW�OLQN�DPRQJ�WUDGHUV�DQG�SURYLGLQJ�SUR[\�RIIHUV�

�������� 7UDQVDFWLRQ�6HUYLFH

7KH�SXUSRVH�RI�WKH�7UDQVDFWLRQ�6HUYLFH�LV�WR�SURYLGH�DSSOLFDWLRQV�ZLWK�D�VXSSRUW�IRU�$&,'��DWRPLF��FRQVLVWHQW��LVRODWHG�
GXUDEOH��WUDQVDFWLRQV��:LWK�WKH�KHOS�RI�WKH�7UDQVDFWLRQ�6HUYLFH��FOLHQWV�FDQ�HQFDSVXODWH�LQGLYLGXDO�RSHUDWLRQV�ZLWKLQ�D
WUDQVDFWLRQ��SURYLGHG�WKH�REMHFWV�WKHVH�RSHUDWLRQV�DUH�LQYRNHG�XSRQ�FRRSHUDWH�ZLWK�WKH�7UDQVDFWLRQ�6HUYLFH��

���������� 7\SLFDO�8VDJH

,Q�D�W\SLFDO�VFHQDULR��WKH�7UDQVDFWLRQ�6HUYLFH�FOLHQW�EHJLQV�D�WUDQVDFWLRQ�E\�LVVXLQJ�DQ�H[SOLFLW�UHTXHVW�WR�DQ�REMHFW
GHILQHG�E\�WKH�VHUYLFH��7KH�FOLHQW�WKHQ�LVVXHV�UHTXHVWV��WKHVH�DUH�LPSOLFLWO\�DVVRFLDWHG�ZLWK�WKH�WUDQVDFWLRQ��7KH�FOLHQW�HQGV
WKH�WUDQVDFWLRQ�E\�LVVXLQJ�DQRWKHU�H[SOLFLW�UHTXHVW�WR�WKH�VHUYLFH��GHSHQGLQJ�XSRQ�FLUFXPVWDQFHV�WKH�WUDQVDFWLRQ�LV�WKHQ
HLWKHU�FRPPLWWHG�RU�UROOHG�EDFN�

���������� 7KH�6WDQGDUG

7KH�20*�7UDQVDFWLRQ�6HUYLFH�6WDQGDUG�>20*��$@�GHILQHV�WKH�UROHV�RI�LQGLYLGXDO�REMHFWV�ZLWKLQ�D�WUDQVDFWLRQ��WRJHWKHU
ZLWK�WKH�VFHQDULR�RI�WKHLU�LQWHUDFWLRQ�DQG�WKH�QHFHVVDU\�LQWHUIDFHV�WKDW�HQVXUH�WKH�FOLHQW�DQG�VHUYHU�FRGH�SRUWDELOLW\�

2EMHFWV�WKDW�FDQ�SDUWLFLSDWH�LQ�D�WUDQVDFWLRQ�DUH�FDOOHG�WUDQVDFWLRQDO�REMHFWV��$�VSHFLDO�FDVH�RI�D�WUDQVDFWLRQDO�REMHFW�LV
D� UHFRYHUDEOH�REMHFW��E\�GHILQLWLRQ�DQ�REMHFW�ZKRVH� VWDWH� LV�GLUHFWO\� LQIOXHQFHG�E\� WUDQVDFWLRQ�FRPPLW�RU� UROOEDFN�
5HFRYHUDEOH�REMHFWV�FRRSHUDWH�ZLWK�276�E\�UHJLVWHULQJ�UHVRXUFHV�GXULQJ�WUDQVDFWLRQ��276�ZLOO�WKHQ�V\QFKURQL]H�WKH
FRPPLW�DQG�UROOEDFN�RSHUDWLRQV�XSRQ�UHJLVWHUHG�UHVRXUFHV��)LQDOO\��D�UHFHQW�276�XSGDWH�LQWURGXFHV�WKH�6\QFKURQL]DWLRQ
LQWHUIDFH�XVHG�WR�QRWLI\�REMHFWV�SULRU�WR�WUDQVDFWLRQ�FRPPLW�

7KH�7UDQVDFWLRQ�6HUYLFH�GRHV�QRW�GHDO�ZLWK�ORFNLQJ�RI�UHVRXUFHV��)RU�WKLV�SXUSRVH��20*�SURYLGHV�WKH�&RQFXUUHQF\
&RQWURO�6HUYLFH�>20*��(@��7KH�VHUYLFH�LPSOHPHQWV�DQ�LQWHUIDFH�IRU�KLHUDUFKLFDO�ORFNLQJ�RI�REMHFWV�



��

�������� 3HUVLVWHQFH�6HUYLFH

7KH�SXUSRVH�RI�WKH�3HUVLVWHQFH�6HUYLFH�LV�WR�HTXLS�VHUYHUV�ZLWK�PHDQV�WR�SURYLGH�SHUVLVWHQF\�IRU�REMHFWV��5HO\LQJ�RQ�WKH
3HUVLVWHQFH�6HUYLFH��VHUYHUV�FDQ�SURYLGH�REMHFWV�ZKRVH�OLIHWLPH�LV�QRW�OLPLWHG�E\�WKH�VHUYHU�H[HFXWLRQ�WLPH�

���������� 7\SLFDO�8VDJH

7\SLFDOO\��WKH�VXSSRUW�IRU�SHUVLVWHQFH�LQFOXGHV�PHDQV�WR�SUHVHUYH�WKH�VWDWH�RI�LPSOHPHQWDWLRQ�REMHFWV�DQG�PHDQV�WR
DFWLYDWH�DQG�GHDFWLYDWH�WKH�LPSOHPHQWDWLRQ�REMHFWV�DV�QHHGHG��7KLV�LQYROYHV�D�YDU\LQJ�OHYHO�RI�FRRSHUDWLRQ�RQ�WKH�VHUYHU
LPSOHPHQWRU�VLGH�

���������� 7KH�6WDQGDUG

:LWK�WKH�20*�3HUVLVWHQW�2EMHFW�6HUYLFH�VWDQGDUG�>20*��'@�EHLQJ�SKDVHG�RXW�RI�WKH�&25%$�HQYLURQPHQW�DQG�LWV
VXFFHVVRU�VWLOO�LQ�GHVLJQ�SKDVH��D�GHDGOLQH�IRU�DFFHSWLQJ�UHYLVHG�VXEPLVVLRQV�WR�WKH�3HUVLVWHQW�6WDWH�6HUYLFH�5)3�HQGV�0D\
�������QR�UHOHYDQW�20*�VWDQGDUG�H[LVWV�

�������� /LIHF\FOH�6HUYLFH

7KH�SXUSRVH�RI�WKH�/LIHF\FOH�6HUYLFH�LV�WR�SURYLGH�DSSOLFDWLRQV�ZLWK�EDVLF�RSHUDWLRQV�UHODWHG�WR�REMHFW�OLIHF\FOH��7KH
OLIHF\FOH�RSHUDWLRQV�LQFOXGH�FUHDWLQJ��GHOHWLQJ��FRS\LQJ�DQG�PRYLQJ�RI�REMHFWV�

���������� 7\SLFDO�8VDJH

7\SLFDOO\��REMHFWV�DUH�FUHDWHG�XVLQJ�REMHFW�IDFWRULHV��DQ�REMHFW�IDFWRU\�LV�VLPSO\�DQ�REMHFW�XVHG�WR�FUHDWH�RWKHU�REMHFWV�
DQG�GHOHWHG�HLWKHU�H[SOLFLWO\��RU�DXWRPDWLFDOO\�XVLQJ�D�UHIHUHQFH�FRXQWLQJ�PHFKDQLVP��2SHUDWLRQV�WR�FRS\�DQG�PRYH
REMHFWV�DUH�QRW�SURYLGHG�E\�W\SLFDO�25%�LPSOHPHQWDWLRQV�

���������� 7KH�6WDQGDUG

7KH�20*�/LIHF\FOH�6WDQGDUG�>20*��%@�GHILQHV�WKH�UROH�RI�REMHFW�IDFWRULHV�WRJHWKHU�ZLWK�DQ�LQWHUIDFH�WKURXJK�ZKLFK
WKH�REMHFW�GHOHWLRQ��FRS\�DQG�PRYH�RSHUDWLRQV�DUH�SURYLGHG��8QIRUWXQDWHO\��WKH�WH[W�RI�WKH�VWDQGDUG�GHVFULEHV�OLWWOH�RI�KRZ
WKH�VHUYLFH�LV�WR�EH�LPSOHPHQWHG��+HQFH��H[FHSW�IRU�VRPH�RI�WKH�KLJK�OHYHO�FRQFHSWV��WKH�VWDQGDUG�LV�UDUHO\��LI�HYHU��XVHG�



��

�� &ULWHULD�'LVFXVVLRQ
7KH�HYDOXDWLRQ�FULWHULD�DUH�VHSDUDWHG�DORQJ�WKH�VDPH�OLQHV�DV�LV�WKH�2EMHFW�0DQDJHPHQW�$UFKLWHFWXUH²WKH�LQGLYLGXDO�VHWV
RI�FULWHULD�IRFXV�RQ�WKH�2EMHFW�5HTXHVW�%URNHU�DQG�WKH�2EMHFW�6HUYLFHV��WKH�UHSRUW�GRHV�QRW�HYDOXDWH�RWKHU�SDUWV�RI�WKH
20$�DUFKLWHFWXUH���,Q�DGGLWLRQ�WR�WKDW��WKH�FULWHULD�DOVR�OLVW�SRLQWV�RI�JHQHUDO�LQWHUHVW�WR�DQ�DSSOLFDWLRQ�GHYHORSHU��VXFK
DV�WKH�TXDOLW\�RI�GRFXPHQWDWLRQ��GHYHORSPHQW�VXSSRUW��UHOLDELOLW\�

���� 2EMHFW�5HTXHVW�%URNHU

������ 6WDQGDUGL]HG�)XQFWLRQDOLW\

2I�WKH�HQWLUH�20$�DUFKLWHFWXUH��DQ�DSSOLFDWLRQ�GHYHORSHU�ZLOO�SUREDEO\�EH�PRVW�LQWHUHVWHG�LQ�WKH�SURSHUWLHV�RI�WKH�25%�
7KH�EDVLF�FULWHULD�UHODWHG�WR�WKH�25%�IXQFWLRQDOLW\��DV�GHVFULEHG�LQ�WKH�&25%$�VWDQGDUG��LQFOXGH�

�� $GKHUHQFH�WR�WKH�20*�,QWHUIDFH�'HILQLWLRQ�/DQJXDJH��,'/��VSHFLILFDWLRQ�DQG�WKH�DSSURSULDWH�ODQJXDJH
PDSSLQJ�

�� %DVLF�UHPRWH�LQYRFDWLRQ�IXQFWLRQDOLW\��H�J��VXSSRUW�IRU�UHPRWH�FDOOV��H[FHSWLRQV��FRQWH[WV��WKH�IXQFWLRQDOLW\
RI�WKH�25%�DQG�REMHFW�DGDSWHU��%2$�RU�32$��LQWHUIDFHV��

�� 7KH�LQWHUIDFHV�IRU�PDQLSXODWLRQ�ZLWK�G\QDPLFDOO\�GHILQHG�W\SHV��WKH�'\QDPLF�,QYRFDWLRQ�,QWHUIDFH��',,�
RQ�WKH�FOLHQW�VLGH��WKH�'\QDPLF�6NHOHWRQ�,QWHUIDFH��'6,��RQ�WKH�VHUYHU�VLGH��&25%$�����25%V�VKRXOG
DOVR�SURYLGH�WKH�'\Q$Q\�GDWD�W\SH��

�� )XQFWLRQDOLW\�RI�WKH�,QWHUIDFH�5HSRVLWRU\��,5��DQG�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\�

�� ,QWHURSHUDELOLW\�

������ 1RQVWDQGDUG�([WHQVLRQV

'XH�WR�WKH�LQFUHPHQWDO�QDWXUH�RI�20*�VWDQGDUGV
�HYROXWLRQ��25%�YHQGRUV�ZHUH�IRUFHG�WR�RIIHU�SURSULHWDU\�VROXWLRQV�WR
PDQ\�RSHQ�SUREOHPV�LQ�WKHLU�HDUO\�25%�LPSOHPHQWDWLRQV��)RU�EDFNZDUG�FRPSDWLELOLW\��FRVW�HIILFLHQF\�DQG�RWKHU�UHDVRQV�
VRPH�RI�WKH�SURSULHWDU\�VROXWLRQV�SHUVLVW��DV�GR�VRPH�RI�WKH�RSHQ�SUREOHPV�UHODWHG�WR�25%�LPSOHPHQWDWLRQ���2IWHQ��WKH
SURSULHWDU\�PHFKDQLVPV�SURYLGH�LPSRUWDQW�IXQFWLRQDOLW\��DQG�WKXV�FDQQRW�EH�RYHUORRNHG�VLPSO\�IRU�EHLQJ�SURSULHWDU\�

�������� &RPPXQLFDWLRQ�([WHQVLRQV

���������� /RFDWLQJ�2EMHFWV

2QH�RI�WKH�YHU\�EDVLF�IHDWXUHV�UHTXLUHG�E\�25%�FOLHQWV�LV�WKH�DELOLW\�WR�ORFDWH�DQ�REMHFW�JLYHQ�D�VHW�RI�FULWHULD��H�J��VHUYHU
KRVW��LQWHUIDFH���,Q�WKH�VWDQGDUGL]HG�20$�DUFKLWHFWXUH��WKLV�IHDWXUH�LV�WR�EH�SURYLGHG�E\�WKH�7UDGLQJ�6HUYLFH��VHH�VHFWLRQ
����������EXW�VLQFH�WKLV�VHUYLFH�ZDV�VWDQGDUGL]HG�UHODWLYHO\�ODWH��$XJXVW�������ZKLFK�LV���\HDUV�DIWHU�WKH�ILUVW�&25%$
VWDQGDUG�DSSHDUHG���PDQ\�YHQGRUV�KDYH�LQWURGXFHG�SURSULHWDU\�VROXWLRQV�LQ�WKH�PHDQWLPH�

���������� %LQGLQJ�7R�2EMHFWV

7KH�VWDQGDUG�ZD\�WR�ELQG�WR�DQ�REMHFW�LV�WR�JHW�D�ERRWVWUDS�UHIHUHQFH�WR�WKH�1DPLQJ�RU�7UDGLQJ�6HUYLFH�DQG�WR�XVH�WKDW
UHIHUHQFH�WR�REWDLQ�ZKDWHYHU�RWKHU�UHIHUHQFHV�DUH�QHFHVVDU\��$OWHUQDWLYHO\��WKH�VWULQJBWRBREMHFW���RSHUDWLRQ�RI
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WKH�25%�FDQ�EH�XVHG�WR�LPSRUW�VWULQJLILHG�REMHFW�UHIHUHQFHV��,Q�DGGLWLRQ�WR��RU�LQ�SODFH�RI��WKHVH�IXQFWLRQV��WKH�25%
YHQGRUV�RIWHQ�LQWURGXFH�SURSULHWDU\�ELQGLQJ�PHFKDQLVPV�

���������� ,QVWDQWLDWLQJ�,PSOHPHQWDWLRQV

7KH�LQVWDQWLDWLRQ�RI�D�&25%$�REMHFW�RQ�WKH�VHUYHU�VLGH�RI�DQ�DSSOLFDWLRQ�FRQVLVWV�RI

���� FUHDWLQJ�RI�WKH�DFWXDO�LPSOHPHQWDWLRQ�REMHFW

���� FUHDWLQJ�RI�WKH�XQLTXH�REMHFW�UHIHUHQFH

���� UHJLVWHULQJ�RI�WKH�LPSOHPHQWDWLRQ�REMHFW�ZLWK�WKH�UHIHUHQFH

7KH�PHFKDQLVP�WR�GR�WKLV�ZDV�GHVFULEHG�SRRUO\�LQ�WKH�RULJLQDO�&25%$�VWDQGDUG��WKLV�LV�IL[HG�LQ�&25%$������DQG�WKXV
LWV�LPSOHPHQWDWLRQV�GLIIHU�LQ�WKH�LQGLYLGXDO�25%V��7KH�VDPH�JRHV�IRU�WKH�REMHFW�GHOHWLRQ�PHFKDQLVP�

���������� 3HUVLVWHQW�5HIHUHQFHV

$Q�LPSRUWDQW�IHDWXUH�RI�WKH�25%�LV�WKH�VXSSRUW�IRU�SHUVLVWHQW�REMHFW�UHIHUHQFHV��7KHVH�DUH�QHFHVVDU\�ZKHQ�LPSOHPHQWLQJ
SHUVLVWHQW�REMHFWV�DQG�DUH�XVXDOO\� WLHG� WR�VRPH�VRUW�RI�D�VHUYHU�DFWLYDWLRQ�PHFKDQLVP��$JDLQ�� WKH�RULJLQDO�&25%$
VWDQGDUG�LV�QRW�GHWDLOHG�HQRXJK�LQ�WKLV�DUHD��IL[HG�LQ�&25%$������DQG�WKXV�PRVW�25%V�RIIHU�SURSULHWDU\�VROXWLRQV�

���������� $XWRPDWLF�$FWLYDWLRQ

$Q�LPSRUWDQW�SDUW�RI�WKH�25%�IXQFWLRQDOLW\��XVHG�HVSHFLDOO\�ZLWK�SHUVLVWHQW�VHUYHUV�DQG�VHUYHUV�WKDW�DUH�WR�SURYLGH�D
KLJKHU�GHJUHH�RI�UHOLDELOLW\��LV�WKH�DELOLW\�WR�ODXQFK�D�VHUYHU�RQ�GHPDQG�

���������� $XWRPDWLF�5HFRQQHFWLRQ

5HODWHG�WR�WKH�DXWRPDWLF�DFWLYDWLRQ�PHFKDQLVP�LV�D�PHFKDQLVP�WKDW�DOORZV�D�FOLHQW�WR�DXWRPDWLFDOO\�UHFRQQHFW�WR�D�VHUYHU
LQ�FDVH�RI�D�FRPPXQLFDWLRQ�IDLOXUH�

���������� ,QYRFDWLRQ�([WHQVLRQV

([WHQVLRQV�WR�WKH�VWDQGDUG�LQYRFDWLRQ�PHFKDQLVP��H�J��DV\QFKURQRXV�LQYRFDWLRQV��FDOOEDFNV��SUR[\�REMHFWV�PRGLILHG�E\
SURJUDPPHU��DUH�SURYLGHG�E\�PRVW�25%V�DV�ZHOO�

���������� &XVWRPL]DELOLW\

/DVW�EXW�QRW�OHDVW��LW�LV�LPSRUWDQW�WR�KDYH�WKH�SRVVLELOLW\�WR�FXVWRPL]H�WKH�25%�EHKDYLRU��H�J��LQWHUFHSWLQJ�DQG�ILOWHULQJ
RI�PHVVDJHV��SLJJ\EDFNLQJ�RI�GDWD�RQWR�PHVVDJHV��HYHQW�KRRNV��

�������� 0XOWL�WKUHDGLQJ�([WHQVLRQV

���������� 0XOWL�WKUHDGHG�6HUYHUV

7KH�PRVW�FRPPRQ�FDVH�RI�D�PXOWL�WKUHDGLQJ�H[WHQVLRQ�LV�D�VXSSRUW�IRU�PXOWL�WKUHDGHG�VHUYHU�LPSOHPHQWDWLRQV��+HUH�
VHYHUDO�EDVLF�VWUDWHJLHV�RI�VHUYHU�LPSOHPHQWDWLRQ�EHKDYLRU�DSSHDU�

�� VLQJOH�WKUHDG���DOO�LQFRPLQJ�UHTXHVWV�DUH�VHULDOL]HG�DQG�SURFHVVHG�E\�D�VLQJOH�WKUHDG�

�� WKUHDG�SHU�UHTXHVW���IRU�HYHU\�LQFRPLQJ�UHTXHVW�D�QHZ�WKUHDG�LV�FUHDWHG��$IWHU�SURFHVVLQJ�D�UHTXHVW��WKH�WKUHDG
WHUPLQDWHV�
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�� SRRO�RI�WKUHDGV���GXULQJ�WKH�VWDUW�RI�WKH�VHUYHU��D�SRRO�RI�WKUHDGV�LV�FUHDWHG�WR�KDQGOH�LQFRPLQJ�UHTXHVWV��(DFK
WKUHDG�ZDLWV�IRU�DQ�LQFRPLQJ�UHTXHVW��KDQGOHV�LW�DQG�ORRSV�EDFN�WR�UHSHDW�WKLV�VHTXHQFH��7KLV�VWUDWHJ\�DOORZV
IRU�SDUDOOHO�SURFHVVLQJ��ZKLOH�OLPLWLQJ�WKH�VHUYHU
V�XVH�RI�UHVRXUFHV�

�� WKUHDG�SHU�FOLHQW���D�VHSDUDWH�WKUHDG�LV�FUHDWHG�IRU�HDFK�FOLHQW�SURFHVV�WKDW�FRQQHFWV�WR�D�VHUYHU��7KLV�FRXOG�EH
XVHIXO�H�J��ZKHQ�FRQVHFXWLYH�UHTXHVWV�IURP�WKH�VDPH�FOLHQW�IRUP�D�VLQJOH�WUDQVDFWLRQ��$�VLPSOH�PRGLILFDWLRQ
RI�WKLV�VWUDWHJ\�LV�WKUHDG�SHU�FOLHQW�FRQQHFWLRQ�

�� WKUHDG�SHU�REMHFW���D�VHSDUDWH�WKUHDG�LV�FUHDWHG�WR�KDQGOH�UHTXHVWV�IRU�RQH�VHUYHU�REMHFW�RQO\��RU�IRU�D�VXEVHW�RI
VHUYHU�REMHFWV���7KLV�FRXOG�EH�XVHIXO�H�J��LQ�UHDO�WLPH�SURFHVVLQJ��ZKHUH�WKH�WKUHDG�DVVRFLDWHG�ZLWK�RQH�REMHFW
KDV�KLJKHU�SULRULW\�WKDQ�WKH�RWKHUV�

&OHDUO\��LW�LV�KHOSIXO�ZKHQ�WKH�25%�VXSSRUWV�DW�OHDVW�VRPH�RI�WKH�VWUDWHJLHV�OLVWHG�DERYH��,W�LV�DOVR�LPSRUWDQW�WKDW�WKH�25%
LV�IOH[LEOH�HQRXJK�WR�DOORZ�RWKHU��SURSULHWDU\��VWUDWHJLHV�WR�EH�LPSOHPHQWHG�

���������� 0XOWL�WKUHDGHG�&OLHQWV

$SDUW�IURP�HPSOR\LQJ�PXOWL�WKUHDGHG�VHUYHUV��WKHUH�DUH�DW�OHDVW�WZR�VWURQJ�EHQHILWV�IURP�HPSOR\LQJ�PXOWL�WKUHDGHG
FOLHQWV�

�� QRQ�EORFNLQJ�FDOO���D�VSHFLDO�WKUHDG�LV�FUHDWHG�WR�PDNH�D��WLPH�FRQVXPLQJ��UHPRWH�RSHUDWLRQ��7KH�FOLHQW�FDQ
FRQWLQXH�SURFHVVLQJ�ZLWKRXW�ZDLWLQJ�IRU�WKH�UHVXOW�RI�WKH�RSHUDWLRQ��6LPLODU�VHPDQWLFV�FDQ�EH�DFKLHYHG�XVLQJ
�VHYHUDO��RQHZD\�RU�GHIHUUHG�RSHUDWLRQV�

�� FDOO�EDFN�UHFHLYH���D�VSHFLDO�WKUHDG�FDQ�EH�FUHDWHG�WR�KDQGOH�DOO�LQFRPLQJ�FDOO�EDFNV�ZLWKRXW�KDYLQJ�WR�SROO�IRU
FRPPXQLFDWLRQ�HYHQWV�

���������� 0XOWL�WKUHDGHG�25%

)LQDOO\��WKH�LVVXH�RI�HPSOR\LQJ�PXOWL�WKUHDGLQJ�LQVLGH�WKH�XQGHUO\LQJ�25%�LV�DOVR�LPSRUWDQW��+HUH��WZR�TXHVWLRQV�DULVH�

�� GRHV�DQ�25%�HPSOR\�WKUHDGV�WR�SURFHVV�LWV�LQWHUQDO�DFWLRQV�"

�� ZKDW�LV�DQ�25%�LQWHUQDO�SROLF\�IRU�PDQDJLQJ�7&3�,3�FRQQHFWLRQV�EHWZHHQ�FOLHQWV�DQG�VHUYHUV�"

)RU�FOLHQW�RU�VHUYHU�SURJUDPPHUV��D�SRVVLELOLW\�WR�VHWXS��RU�FKDQJH�WKH�GHIDXOW��LQWHUQDO�25%�EHKDYLRU�LV�DOVR�LPSRUWDQW�

���������� &RQFXUUHQF\

&ORVHO\�UHODWHG�WR�WKH�PXOWL�WKUHDGLQJ�LV�WKH�LVVXH�RI�FRQFXUUHQF\�FRQWURO��7KH�VKDUHG�GDWD�VWUXFWXUHV�KDYH�WR�EH�SURWHFWHG
WR�DYRLG�FRUUXSWLRQ�E\�SDUDOOHO�SURFHVVLQJ��7KLV�SURWHFWLRQ�KDV�WR�DSSO\�ERWK�DW�WKH�25%�OHYHO�DQG�DW�WKH�DSSOLFDWLRQ�OHYHO�

�������� 0DQDJHPHQW�([WHQVLRQV

,Q�PRVW�FDVHV��WKH�LQVWDOODWLRQ�RI�DQ�25%�UXQQLQJ�RQ�D�VLQJOH�FRPSXWHU��RU�LQ�D�UHODWLYHO\�VPDOO�QHWZRUN��LV�VLPSOH�WR
FRQILJXUH�DQG�PDQDJH��:LWK�WKH�JURZLQJ�QXPEHU�RI�QHWZRUN�KRVWV�UXQQLQJ�25%�FOLHQWV�DQG�VHUYHUV��KRZHYHU�� WKH
PDQDJHPHQW�EHFRPHV�FRPSOLFDWHG�DQG�D�QHHG�IRU�D�VRSKLVWLFDWHG�FRQILJXUDWLRQ�DQG�PDQDJHPHQW�WRRO�DULVHV��$V�WKHUH
DUH� QR�20*� VWDQGDUGV� IRU�25%� FRQILJXUDWLRQ� DQG�PDQDJHPHQW�� WKH� FRQILJXUDWLRQ� DQG�PDQDJHPHQW� WRROV� �ZKHQ
SURYLGHG��DUH�SURSULHWDU\�DQG�RIIHU�IXQFWLRQV�VSHFLILF�WR�D�JLYHQ�25%�
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������ 3HUIRUPDQFH�&ULWHULD

:LWK�WKH�SXUSRVH�RI�WKH�25%�EHLQJ�WKH�GHOLYHU\�RI�UHTXHVWV�WR�REMHFWV��WKH�SHUIRUPDQFH�FULWHULD�DUH��QDWXUDOO\��UHODWHG
WR�WKH�UHTXHVW�GHOLYHU\�PHFKDQLVP��6LQFH�WKH�H[DFW�FKDUDFWHU�RI�DQ�REMHFW�LQYRFDWLRQ�PD\�GLIIHU��H�J��XVLQJ�6,,�',,�
66,�'6,��REMHFWV�FROORFDWHG�GLVWULEXWHG���WKH�QXPEHU�RI�FRPELQDWLRQV�LV�WRR�ODUJH�WR�EH�FRYHUHG�LQ�WKLV�SDSHU��7KXV��ZH
KDYH�GHFLGHG�WR�RQO\�FRYHU�ZKDW�ZH�VHH�DV�WKH�PRVW�FRPPRQ�XVDJH�FDVH��WKDW�LV�WKH�VWDWLF�UHTXHVW�GHOLYHU\�PHFKDQLVP
UXQ�RYHU�D�QHWZRUN��PRVW�RI�WKH�QRWHV�DUH�UHOHYDQW�WR�WKH�RWKHU�FDVHV�DV�ZHOO��

)LJ����� 6LPSOLILHG�&25%$�LQYRFDWLRQ�SDWK

:KHQ�D�&25%$�FOLHQW�LQYRNHV�DQ�RSHUDWLRQ�XSRQ�D�VHUYHU��WKH�FDOO�JRHV�WKURXJK�VHYHUDO�SKDVHV�

�� $�FDOO�WR�WKH�REMHFW�SUR[\�

7\SLFDOO\��WKLV�LV�D�VWDQGDUG�ODQJXDJH�FDOO�DQG�GRHV�QRW�GLIIHU�IURP�ZKDW�D�ORFDO�FDOO�WR�WKH�VDPH�REMHFW�ZRXOG
ORRN�OLNH��7KH�SUR[\�REMHFW�LV�UHVSRQVLEOH�IRU�FRPPXQLFDWLQJ�WKH�UHTXHVW�WR�WKH�DFWXDO�REMHFW�LPSOHPHQWDWLRQ�

�� 7KH�SUR[\�PDUVKDOV�WKH�FOLHQW
V�UHTXHVW�

0DUVKDOOLQJ�LV�D�WUDQVODWLRQ�RI�WKH�SURFHGXUH�FDOO�WR�D�QHWZRUN�PHVVDJH��FRQVLVWLQJ�RI�LQLWLDOL]LQJ�WKH�UHTXHVW
DQG�ILOOLQJ�LQ�WKH�REMHFW�QDPH��RSHUDWLRQ�QDPH��DQG�WKH�DUJXPHQWV�RI�WKH�FDOO��,Q�JHQHUDO�� WZR�RI�WKH�PRVW
LPSRUWDQW�SHUIRUPDQFH�LVVXHV�UHODWHG�WR�PDUVKDOOLQJ�DUH�WKH�VSHHG�RI�PDUVKDOOLQJ�DQG�WKH�HIILFLHQF\�RI�WKH
HQFRGLQJ�RI�PDUVKDOHG�GDWD��$V�WKH�HQFRGLQJ�RI�WKH�PDUVKDOHG�GDWD�LV�VWDQGDUGL]HG��,,23�PDQGDWHV�XVH�RI�WKH
&'5�IRUPDW�IRU�GDWD�UHSUHVHQWDWLRQ��� LW� LV� WKH�VSHHG�RI�PDUVKDOOLQJ�WKDW� LV� WKH�PRVW� LPSRUWDQW�FRPSDULVRQ
FULWHULRQ�KHUH�

7KH�VSHHG�RI�PDUVKDOOLQJ�GHSHQGV�RQ�WKH�EDVLF�QDWXUH�RI�WKH�25%�LPSOHPHQWDWLRQ��H�J��PDQDJHPHQW�RI�QHWZRUN
EXIIHUV��DYRLGDQFH�RI�H[FHVVLYH�GDWD�FRS\LQJ��RQ�WKH�GDWD�W\SHV�WKDW�DUH�PDUVKDOHG��H�J��VRPH�W\SHV�PD\�EH
PRUH� H[SHQVLYH� WR�PDUVKDO� WKDQ� RWKHUV���:KLOH� WKH� ILUVW� IDFWRU� LV� JHQHUDOO\� H[KLELWHG� E\� DOO� FDOOV�� DQG� LV
HVSHFLDOO\�YLVLEOH�RQ�FDOOV�WKDW�WUDQVIHU�D�VPDOO�QXPEHU�RI�VLPSOH�DUJXPHQWV��WKH�VHFRQG�IDFWRU�FDQ�EH�HYDOXDWHG
E\�FRPSDULQJ�WKH�LQYRFDWLRQ�WLPHV�RI�FDOOV�ZLWK�GLIIHUHQW�DUJXPHQW�W\SHV�

�� 7KH�PDUVKDOHG�IRUP�RI�WKH�UHTXHVW�LV�VHQW�RYHU�WKH�QHWZRUN�

:LWK�PRVW�25%V� WRGD\�EHLQJ�EXLOW�DWRS�7&3�,3�� WKH�SHUIRUPDQFH� UHODWHG� WR� WKH�QHWZRUN� WUDIILF� LV�PRVWO\
GHWHUPLQHG�E\�WKH�TXDOLW\�RI�WKH�7&3�,3�SURWRFRO�VWDFN��$V�WKH�DPRXQW�RI�GDWD�SDVVHG�DV�D�SDUW�RI�WKH�UHTXHVW
LV��ZLWK�D�QHJOLJLEOH�QXPEHU�RI�H[FHSWLRQV��VXFK�DV�WKH�REMHFW�,'V��VWDQGDUGL]HG��WKH�25%�FDQ�RQO\�LQIOXHQFH
WKH�VSHHG�RI�WKH�GDWD�WUDQVIHU�LQ�D�OLPLWHG�QXPEHU�RI�ZD\V��H�J��E\�FDUHIXOO\�DUUDQJLQJ�WKH�FDOOV�WR�WKH�7&3�,3

$SSOLFDWLRQ FDOO

&25%$ PDUVKDOOLQJ

1HWZRUN VHQGLQJ

&OLHQW

$SSOLFDWLRQ XSFDOO

&25%$

1HWZRUN UHFHLYLQJ

XQPDUVKDOOLQJ

GLVSDWFKLQJ

6HUYHU
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VWDFN��E\�VHWWLQJ�WKH�SDUDPHWHUV�RI�WKH�WUDQVSRUW�SURWRFROV���8QIRUWXQDWHO\��WKHVH�GLIIHUHQW�LQGLYLGXDO�DSSURDFKHV
DUH�GLIILFXOW�WR�FRPSDUH��EHFDXVH�WKHLU�LPSDFW�YDULHV�ZLWK�PDQ\�FLUFXPVWDQFHV�

,Q�DGGLWLRQ�WR�WKH�EDVLF�FRPPXQLFDWLRQ�PHFKDQLVP�EXLOW�XVLQJ�,,23�RYHU�WKH�7&3�,3�SURWRFRO�VWDFN��VRPH�RI
WKH� 25%V� DOVR� SURYLGH� IXUWKHU� FRPPXQLFDWLRQV� H[WHQVLRQV�� $PRQJ� WKHVH�� PRVW� LQWHUHVWLQJ� LV� WKH� ORFDO
RSWLPL]DWLRQ�RI�WKH�FRPPXQLFDWLRQ�SURWRFRO��$V�WKH�SXUSRVH�RI�WKH�RSWLPL]HG�ORFDO�FRPPXQLFDWLRQ�PHFKDQLVP
LV�XVXDOO\�WR�LPSURYH�WKH�25%¶V�SHUIRUPDQFH�E\�E\SDVVLQJ�WKH�7&3�,3�SURWRFRO�VWDFN��DQG�FHUWDLQ�SDUWV�RI�WKH
PDUVKDOOLQJ�DV�ZHOO���WKH�VLPSOHVW�ZD\�WR�HYDOXDWH�WKH�PHFKDQLVP�LV�E\�FRPSDULQJ�LWV�SHUIRUPDQFH�ZLWK�WKDW
RI�WKH�EDVLF�QHWZRUN�FRPPXQLFDWLRQ�PHFKDQLVP�SURYLGHG�E\�WKH�25%�

�� 2Q�DUULYDO�WR�WKH�VHUYHU��WKH�UHTXHVW�LV�GLVSDWFKHG�E\�WKH�25%�

+HUH��GLVSDWFKLQJ�PHDQV�ORFDWLQJ�WKH�REMHFW�LPSOHPHQWDWLRQ�WKH�UHTXHVW�VKRXOG�EH�SDVVHG�WR��DQG�ZKDW�RSHUDWLRQ
VKRXOG�EH�LQYRNHG���7KLV�GHFLVLRQ�LV�PDGH�EDVHG�RQ�WKH�REMHFW�UHIHUHQFH�DQG�WKH�RSHUDWLRQ�QDPH��ERWK�DUH
HQFORVHG�LQ�WKH�UHTXHVW�SDFNHW�

6WULFWO\�VSHDNLQJ��WKH�SURFHVV�RI�GLVSDWFKLQJ�UHDOO\�EHJLQV�ZLWKLQ�WKH�QHWZRUN�OD\HU�RI�WKH�RSHUDWLQJ�V\VWHP��RU�
LQ�VRPH�FDVHV��HYHQ�ZLWKLQ�WKH�QHWZRUN�KDUGZDUH���WKH�25%�RQ�WKH�VHUYHU�VLGH�RI�D�GLVWULEXWHG�DSSOLFDWLRQ�LV
XVXDOO\�LQYROYHG�RQO\�DIWHU�WKH�,,23�PHVVDJH�LV�GHOLYHUHG�WR�LW�E\�WKH�QHWZRUN�SURWRFRO�VWDFN��7KH�25%�QHHGV
WR�GHFLGH�ZKDW�REMHFW�LQVWDQFH�WR�FRQWDFW�DQG�ZKDW�FRGH�WR�XVH�IRU�XQPDUVKDOOLQJ�RI�WKH�UHTXHVW�DUJXPHQWV��VLQFH
WKLV�LPSOLHV�VHDUFKLQJ��VFDODELOLW\�LV�DOVR�DQ�LVVXH��

�� 8QPDUVKDOOLQJ�WKH�UHTXHVW�SDFNHW�

$V� WKH�QDPH�LQGLFDWHV��XQPDUVKDOOLQJ� LV�D�SURFHVV�RSSRVLWH� WR�PDUVKDOOLQJ²WKH�DUJXPHQWV�RI� WKH�FDOO�DUH
FRQYHUWHG�IURP�WKH�HQFRGHG�QHWZRUN�UHTXHVW�IRUP�WR�WKH�GDWD�W\SHV�WKDW�WKH�REMHFW�LPSOHPHQWDWLRQ�XQGHUVWDQGV�

,Q�PDQ\�UHVSHFWV��XQPDUVKDOOLQJ�LV�VLPLODU�WR�PDUVKDOOLQJ��7KH�LPSRUWDQW�GLIIHUHQFHV�DUH

�� 7KH�PHPRU\�DOORFDWLRQ��XVXDOO\��25%�QHHGV�WR�DOORFDWH�PHPRU\�IRU�WKH�XQPDUVKDOOHG�GDWD�

�� 7KH�XQPDUVKDOOLQJ�RI�REMHFW�UHIHUHQFHV��ZKHQ�XQPDUVKDOOLQJ�DQ�REMHFW�UHIHUHQFH��WKH�WDEOH�RI�REMHFWV
SUHVHQW�LQ�WKH�WDUJHW�DGGUHVV�VSDFH�LV�VHDUFKHG��RU�D�SUR[\�LV�FUHDWHG��RU�ERWK��ZKLFK�DJDLQ�UDLVHV�WKH
LVVXH�RI�VFDODELOLW\��

�� 8SFDOO�WR�WKH�REMHFW�LPSOHPHQWDWLRQ�

7KH�VWHSV�WDNHQ�GXULQJ�WKH�GHOLYHU\�RI�WKH�FDOO�UHVXOWV�IURP�WKH�VHUYHU�EDFN�WR�WKH�FOLHQW�DUH�YHU\�VLPLODU�WR�WKRVH�MXVW
GHVFULEHG�� 7KH� UHSO\� IURP� WKH� VHUYHU� LV�PDUVKDOHG� DQG� VHQW� DFURVV� WKH� QHWZRUN�� RQ� WKH� FOLHQW� VLGH� LW� LV� UHFHLYHG�
XQPDUVKDOHG�DQG�GHOLYHUHG�WR�WKH�FOLHQW�FRGH��7KH�GLIIHUHQFH�KHUH�LV�WKDW�WKHUH�LV�QR�GLVSDWFKLQJ�RQ�WKH�FOLHQW�VLGH��H[FHSW
IRU�ORFDWLQJ�DQ�RXWVWDQGLQJ�UHTXHVW�WKDW�PDWFKHV�WKH�UHSO\�IRU�25%V�WKDW�DUH�FDSDEOH�RI�VHUYLQJ�PXOWLSOH�UHTXHVWV�RYHU
WKH�VDPH�FRQQHFWLRQ��

7R� VXPPDUL]H�� WKH�PRVW� LPSRUWDQW� IHDWXUHV� RI� WKH� 25%�ZLWK� UHVSHFW� WR� WKH� SHUIRUPDQFH� RI� WKH� UHTXHVW� GHOLYHU\
PHFKDQLVP�DUH�WKH�VSHHG�RI�PDUVKDOOLQJ��WKH�HIILFLHQF\�RI�WKH�FRPPXQLFDWLRQ�PHFKDQLVP��WKH�VSHHG�RI�GLVSDWFKLQJ
�HVSHFLDOO\�ZLWK�UHVSHFW�WR�VFDODELOLW\���DQG�WKH�VSHHG�RI�XQPDUVKDOLQJ�

������ %HQFKPDUNLQJ

$V�LV�FOHDU�IURP�WKH�SUHYLRXV�VHFWLRQ��WKH�SHUIRUPDQFH�RI�DQ�25%�LV�LQIOXHQFHG�E\�D�QXPEHU�RI�PRUH�RU�OHVV�LQGHSHQGHQW
IDFWRUV��$OWKRXJK� WKLV� LQIOXHQFH� FDQ�RIWHQ� EH�PHDVXUHG� �E\�KRRNV�ZLWKLQ� WKH�25%�FRGH�RU� WKH� RSHUDWLQJ� V\VWHPV
SULPLWLYHV���LW�LV�QRW�WULYLDO�WR�FRPELQH�WKH�UHVXOWV�RI�WKH�LQGLYLGXDO�PHDVXUHPHQWV�LQWR�D�FRPSUHKHQVLYH�SLFWXUH�RI�WKH
25%�SHUIRUPDQFH��2Q�WKH�RWKHU�KDQG��WKH�PHDVXUHPHQWV�WKDW�HYDOXDWH�WKH�RYHUDOO�25%�SHUIRUPDQFH��H�J��HQG�WR�HQG
SHUIRUPDQFH��URXQGWULS� WLPHV��DUH�QRW�HQRXJK� WR�FKDUDFWHUL]H� WKH� LQIOXHQFH�RI� WKH� LQGLYLGXDO�HQYLURQPHQW�IHDWXUHV�
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5RXJKO\�VSHDNLQJ��WKH�ILUVW�NLQG�RI�PHDVXUHPHQWV��IRFXV�RQ�GHWDLOV��LV�XVHIXO�PRVWO\�IRU�25%�GHYHORSHUV��ZKLOH�WKH
VHFRQG�NLQG�RI�PHDVXUHPHQWV� �IRFXV� RQ�RYHUDOO� UHVXOWV�� JLYHV� DQ� RYHUYLHZ�RI� WKH�25%�SHUIRUPDQFH� LQ� D� VSHFLILF
HQYLURQPHQW�WR�DSSOLFDWLRQ�SURJUDPPHUV�

$V�WKH�SXUSRVH�RI�WKLV�UHSRUW�LV�WR�SURYLGH�LQIRUPDWLRQ�IRU�DSSOLFDWLRQ�GHYHORSHUV��ZH�KDYH�GHFLGHG�WR�RULHQW�PRVW�RI�WKH
EHQFKPDUNV�DV�HQG�WR�HQG��+RZHYHU��WKH�HQG�WR�HQG�SHUIRUPDQFH�EHQFKPDUNV�DORQH�ZRXOG�RQO\�EH�UHOHYDQW�IRU�D�VPDOO
VHW�RI�DSSOLFDWLRQV��WKRVH�WKDW�UXQ�LQ�WKH�VDPH�HQYLURQPHQW�DV�RXU�WHVWV�DQG�WKDW�XVH�WKH�25%�LQ�D�VLPLODU�PDQQHU���7KXV�
ZH�WU\�WR�LOOXVWUDWH�WKH�GHSHQGHQF\�RI�WKH�UHVXOWV�RQ�WKH�HQYLURQPHQW�ZLWK�DGGLWLRQDO�PHDVXUHPHQWV��$V�D�UHVXOW��ZH�KRSH
WR�REWDLQ�D�VHW�RI�EHQFKPDUN�PHDVXUHPHQWV�WKDW�FKDUDFWHUL]H�DQ�25%�LQ�D�UHDOLVWLF�HQYLURQPHQW�DQG�WKDW�FDQ�EH�XVHG�WR
MXGJH�RQ�WKH�EHKDYLRU�RI�DQ�25%�HYHQ�LQ�DQ�HQYLURQPHQWV�WKDW�GLIIHUV�IURP�WKH�RQH�WKDW�ZDV�XVHG�WR�GR�WKH�EHQFKPDUNV�

7KH�LQGLYLGXDO�EHQFKPDUNV�GHVFULEHG�LQ�WKLV�UHSRUW�DUH��IRU�D�GHWDLOHG�GHVFULSWLRQ��VHH�WKH�WHPSODWH�FKDSWHU����

�� &$//� ±� HYDOXDWHV� WKH�EHKDYLRU�RI� WKH�GLVSDWFKHU�� YHULILHV� WKH� FRUUHFWQHVV�RI� WKH�EHQFKPDUNV�ZLWK� VLPSOH
LQYRFDWLRQ�SDWWHUQV�

�� ,'/�'((3��,'/�/21*��,'/�1$0(6�±�HYDOXDWH�WKH�GLVSDWFKLQJ�DELOLW\�RI�WKH�25%��DOVR�VHUYH�WR�GLVFRYHU�VRPH
RI�WKH�OLPLWDWLRQV�RI�WKH�,'/�FRPSLOHU�ZLWK�UHVSHFW�WR�WKH�VWUXFWXUDO�FRPSOH[LW\�RI�WKH�,'/�VRXUFH�

�� ,'/�(1&$3��7+528*+�,1�±�HYDOXDWH�WKH�VSHHG�RI�WKH�25%�ZKHQ�SDVVLQJ�GLIIHUHQW�GDWD�W\SHV�DQG�GLIIHUHQW
DPRXQWV�RI�GDWD�LQ�WKH�GLUHFWLRQ�IURP�FOLHQW�WR�VHUYHU�

�� 352;<��352;<�/27�±HYDOXDWH�WKH�VFDODELOLW\�RI�ERWK�WKH�FOLHQW�DQG�WKH�VHUYHU�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI
REMHFW�LPSOHPHQWDWLRQV�RU�SUR[\�REMHFWV��DOVR�GLVFRYHU�VFDODELOLW\�OLPLWDWLRQV�DQG�EHKDYLRU�RI�WKH�SUR[\�FUHDWLRQ
RSHUDWLRQV�

�� 21(:$<�±�HYDOXDWHV�UREXVWQHVV�RI�WKH�VHUYHU�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�SHQGLQJ�UHTXHVW��DOVR�WHVWV�WKH
EHKDYLRU�RI�RQHZD\�FDOOV�

�� 07�&/,(17��07�&211��07�322/�±�HYDOXDWH� WKH�EHKDYLRU�RI� WKH�VXSSRUW�IRU�PXOWL�WKUHDGHG�FOLHQWV�DQG
VHUYHUV�

���� 2EMHFW�6HUYLFHV

7KH�VSHFWUXP�RI�WKH�2EMHFW�6HUYLFHV�LV�WRR�ODUJH�WR�EH�FRYHUHG�LQ�VXIILFLHQW�GHWDLO�KHUH��+HQFH��ZH�RQO\�OLPLW�RXUVHOYHV
WR�VXPPDUL]LQJ�WKH�PDMRU�IHDWXUHV�RI�WKH�VHUYLFHV�RIIHUHG�E\�LQGLYLGXDO�25%�YHQGRUV��ZLWK�PRUH�GHWDLOHG�DWWHQWLRQ�SDLG
WR�WKH�GDWDEDVH�DQG�WUDQVDFWLRQV�DUHD��DV�UHTXHVWHG�E\�0/&�6\VWHPH�*PE+��)RU�D�GHWDLOHG�GLVFXVVLRQ�RI�VRPH�RI�WKH
VHUYLFHV��VHH�H�J��>%DO��$@��>+DU��$@��>+UL��$@��>.OH��%@��>.OH��&@��>20*��-@��>7XP��$@�

���� 0LVFHOODQHD

$SDUW�IURP�WKH�FULWHULD�VSHFLILF�WR�WKH�2EMHFW�0DQDJHPHQW�$UFKLWHFWXUH�DQG�&25%$�LQ�SDUWLFXODU��ZH�DOVR�FRQVLGHU�WKH
IROORZLQJ�SRLQWV�LPSRUWDQW�IRU�DSSOLFDWLRQ�GHYHORSHUV�

�� 7HFKQLFDO�UHTXLUHPHQWV��H�J��VXSSRUWHG�SODWIRUPV��FRPSLOHUV��UHVRXUFH�FRQVXPSWLRQ��

�� 6XSSRUW�IRU�GHYHORSHUV��H�J��TXDOLW\�RI�GRFXPHQWDWLRQ��WHFKQLFDO�VXSSRUW��GHEXJJLQJ�IHDWXUHV��

�� 9HQGRU�FKDUDFWHULVWLFV��H�J��H[SHUWLVH��SULFLQJ�SROLF\��



��

�� (YDOXDWLRQ�&ULWHULD

%URNHU� 7HPSODWH
9HQGRU� 1�$
9HUVLRQ�WHVWHG� 1�$
3ODWIRUPV�XVHG� 1�$

7KLV�LV�D�WHPSODWH�FKDSWHU��GHVFULELQJ�WKH�LQGLYLGXDO�FRPSDULVRQ�FULWHULD�XVHG�WR�HYDOXDWH�WKH�YDULRXV�REMHFW�UHTXHVW
EURNHU�LPSOHPHQWDWLRQV��$�EULHI�RYHUYLHZ�RI�WKH�25%�LV�SUHVHQWHG�LQ�WKH�ILUVW�SDUDJUDSK�RI�HDFK�VSHFLILF�FKDSWHU�

���� 2EMHFW�5HTXHVW�%URNHU

,Q�WKLV�VHFWLRQ��WKH�25%
V�FRPSOLDQFH�WR�20*�VWDQGDUGV�LV�HYDOXDWHG��1RZDGD\V��PRVW�25%�YHQGRUV�KDYH�QR�SUREOHPV
FRSLQJ�ZLWK�WKH�FRUH�RI�WKH�&25%$�����VSHFLILFDWLRQ��EXW�FHUWDLQ��XVXDOO\�UHFHQW��DGGLWLRQV�WR�WKH�VWDQGDUG�PLJKW�QRW
EH�LPSOHPHQWHG��,PSRUWDQFH�RI�WKLV�FULWHULRQ�GHSHQGV�RQ�ZKHWKHU�WKH�FXVWRPHU�PLQGV�W\LQJ�KLPVHOI�WR�D�VSHFLILF�25%
LPSOHPHQWDWLRQ��LQ�PRVW�FDVHV��25%V�SURYLGH�SURSULHWDU\�IXQFWLRQDOLW\�DV�D�VXEVWLWXWH�IRU�WKH�PLVVLQJ�VWDQGDUGL]HG�SDUWV��

������ 6WDQGDUGL]HG�)XQFWLRQDOLW\

�������� ,QWHUIDFH�'HILQLWLRQ�/DQJXDJH

7KLV�VHFWLRQ�IRFXVHV�RQ�WKH�VXSSRUW�IRU�WKH�,QWHUIDFH�'HILQLWLRQ�/DQJXDJH�ZLWKLQ�WKH�25%��LQFOXGLQJ�LWV�PDSSLQJ�WR�WKH
LPSOHPHQWDWLRQ�ODQJXDJH��&���LQ�RXU�FDVHV���6RPH�RI�WKH�OLPLWDWLRQV�RI�WKH�,'/�FRPSLOHUV�ZLWK�UHVSHFW�WR�WKH�VWUXFWXUDO
FRPSOH[LW\�RI� WKH�,'/�VRXUFHV�DUH�PHQWLRQHG�DV�ZHOO��WKHVH�DUH�REWDLQHG�XVLQJ�WKH�,'/�1$0(6��,'/�/21*�DQG
,'/�'((3�EHQFKPDUNV��VHH�VHFWLRQ������������

�������� %DVLF�5HPRWH�,QYRFDWLRQ

7KLV�VHFWLRQ�IRFXVHV�RQ�WKH�EDVLF�UHPRWH�LQYRFDWLRQ�IXQFWLRQDOLW\�RI�WKH�25%��H�J��VXSSRUW�IRU�UHPRWH�FDOOV��H[FHSWLRQV�
FRQWH[WV��REMHFW�DGDSWHU�IXQFWLRQDOLW\���7KH�VHFWLRQ�DOVR�LQFOXGHV�WKH�IROORZLQJ�WKUHH�JURXSV�RI�EHQFKPDUNV�

���������� 0HDVXUHPHQW�9HULILFDWLRQ

7R�YHULI\�WKH�YDOLGLW\�RI�WKH�EHQFKPDUN�UHVXOWV��LW�LV�LPSRUWDQW�WR�WHVW�ZKHWKHU�WKH�DUHDV�LQ�ZKLFK�WKH�EHQFKPDUNV�DUH�RYHU�
VLPSOLILHG��H�J��FDOOLQJ�WKH�VDPH�REMHFW�RYHU�DQG�RYHU�DJDLQ��FDOOLQJ�WKH�REMHFW�LQ�SUHGLFWDEOH�SDWWHUQV��GR�QRW�LQIOXHQFH
WKH�UHVXOWV��7KXV��ZH�KDYH�GHYLVHG�D�VLPSOH�VXLWH�RI�EHQFKPDUNV�WKDW�WHVWV�WKH�GHSHQGHQFH�RI�WKH�LQYRFDWLRQ�WLPHV�RQ�WKH
LQYRFDWLRQ�VWUDWHJ\�XVHG�LQ�WKH�EHQFKPDUN�

&$//

7KH�EHQFKPDUN�HPSOR\V�WKH�IROORZLQJ�ILYH�LQYRFDWLRQ�VWUDWHJLHV��UHJDUGOHVV�RI�VWUDWHJ\��WKH�WRWDO�QXPEHU�RI�REMHFWV�DQG
FDOOV�XVHG�LQ�WKH�EHQFKPDUN�UHPDLQV�FRQVWDQW��

�� $V�7KUX��5HY�7KUX�±�D�VLQJOH�REMHFW�LV�FDOOHG����WLPHV��WKLV�LV�UHSHDWHG�IRU������REMHFWV�LQ�WKHLU�FUHDWLRQ�RUGHU
DQG�UHYHUVH�FUHDWLRQ�RUGHU��WKLV�LV�VLPLODU�WR�WKH�EHKDYLRU�RI�H�J��WKH�7+528*+�,1�EHQFKPDUN��

�� $V�3UR[\��5HY�3UR[\�±������REMHFWV�DUH�FDOOHG�RQFH�LQ�WKHLU�FUHDWLRQ�RUGHU�DQG�UHYHUVH�FUHDWLRQ�RUGHU��WKLV�LV
UHSHDWHG����WLPHV��WKLV�LV�VLPLODU�WR�WKH�EHKDYLRU�RI�H�J��WKH�352;<�EHQFKPDUN��



��

�� 5DQGRP�±�������FDOOV�DUH�PDGH�WR������REMHFWV��WDUJHWV�DUH�UDQGRPO\�VHOHFWHG�

7KH�UHVXOWV�RI�WKH�EHQFKPDUN�VKRZ�WKH�LQIOXHQFH�RI�WKH�LQYRFDWLRQ�SDWWHUQ�RQ�WKH�UHVXOWV�

���������� 'LVSDWFKHU�3HUIRUPDQFH

7KH�QDWXUH�RI�WKH�,'/�WR�&���PDSSLQJ�DQG�RI�WKH�,,23�SURWRFRO�LPSOLHV�GHSHQGHQFLHV�EHWZHHQ�WKH�VWUXFWXUDO�FRPSOH[LW\
RI� WKH� ,'/� LQWHUIDFHV� DQG� WKH� SHUIRUPDQFH� RI� WKH� DSSOLFDWLRQV� EDVHG� RQ� WKHVH� LQWHUIDFHV��7KH� H[DFW� QDWXUH� RI� WKLV
UHODWLRQVKLS�GHSHQGV�PRVWO\�RQ�WKH�TXDOLW\�RI�WKH�25%�GLVSDWFKHU�FRGH��SDUWLDOO\�D�SDUW�RI�WKH�REMHFW�DGDSWHU��SDUWLDOO\
SURGXFHG�E\�WKH�,'/�FRPSLOHU��

7KH�,'/�1$0(6��,'/�/21*�DQG�,'/�'((3�EHQFKPDUNV�DUH�DLPHG�DW�GLVFRYHULQJ�ZHDNQHVVHV�ZLWKLQ�WKH�GLVSDWFKHU
FRGH��HVSHFLDOO\�ZLWK�UHVSHFW�WR�WKH�FRPSOH[LW\�RI�GLVSDWFKLQJ�DOJRULWKPV��H�J��OLQHDU�VHDUFKHV�WKURXJK�D�SRWHQWLDOO\�ODUJH
DPRXQW�RI�GDWD��

,'/�1$0(6

,Q�WKH�,'/�1$0(6�EHQFKPDUN��D�VLQJOH�,'/�LQWHUIDFH�ZLWKLQ�D�VLQJOH�,'/�PRGXOH�LV�GHILQHG��7KH�LQWHUIDFH�GHILQHV
VHYHUDO�RSHUDWLRQV�WKDW�GLIIHU�LQ�WKH�OHQJWK�RI�WKHLU�QDPH��LQ�D�VLQJOH�FKDUDFWHU�DW�WKH�EHJLQQLQJ�RI�WKH�RSHUDWLRQ�QDPH�RU
DW�WKH�HQG�RI�WKH�RSHUDWLRQ�QDPH��LQ�WKH�OHQJWK�RI�WKH�DUJXPHQW�QDPH�

PRGXOH�WHVW
^

LQWHUIDFH�LIDFH
^

GRXEOH�[����
GRXEOH�[��������FKDUV!��������
GRXEOH�[$$$$����FKDUV!$$$$����
GRXEOH�\$$$$����FKDUV!$$$$����
GRXEOH�$$$$$����FKDUV!$$$[����
GRXEOH�$$$$$����FKDUV!$$$\����
GRXEOH�VKRUWD��LQ�ORQJ�D��LQ�ORQJ�E��
GRXEOH�ORQJD��LQ�ORQJ�D����FKDUV!��LQ�ORQJ�E��

`�
`�

7KH�URXQG�WULS�WLPH��577��QHHGHG�WR�UHWXUQ�IURP�DQ�LQYRFDWLRQ�RI�WKH�RSHUDWLRQV�LV�PHDVXUHG�

,'/�/21*

$�VLQJOH�,'/�LQWHUIDFH�ZLWK�D�ODUJH�QXPEHU�RI�RSHUDWLRQV�LV�GHILQHG�

PRGXOH�WHVW
^

LQWHUIDFH�LIDFH/RQJ
^

GRXEOH�[����
GRXEOH�[����
���
GRXEOH�[�����
GRXEOH�[�����

`�
`�

7KH�GLIIHUHQFH�LQ�577�ZKHQ�LQYRNLQJ�RSHUDWLRQV�IURP�GLIIHUHQW�SRVLWLRQV�ZLWKLQ�WKH�LQWHUIDFH�LV�PHDVXUHG�



��

,'/�'((3

6HYHUDO�LQWHUIDFHV�DUH�GHILQHG�LQ�GLIIHUHQW�GHSWKV�RI�DQ�,'/�PRGXOH�

PRGXOH�WHVW�^
LQWHUIDFH�LIDFH��^�GRXEOH�[����`�
PRGXOH�PRG��^

PRGXOH�PRG��^
PRGXOH�PRG��^

PRGXOH�PRG��^
LQWHUIDFH�LIDFH��^�GRXEOH�[����`�
PRGXOH�PRG��^

PRGXOH�PRG��^
PRGXOH�PRG��^

PRGXOH�PRG��^
���

`�

7KH�GLIIHUHQFH�LQ�577�EHWZHHQ�LQYRFDWLRQV�RI�LQWHUIDFHV�IURP�GLIIHUHQW�GHSWKV�LQ�WKH�PRGXOH�LV�PHDVXUHG�

���������� 3HUIRUPDQFH

,'/�(1&$3

7R�FRPSDUH�WKH�WLPHV�QHHGHG�WR�SDVV�GDWD�LQGLYLGXDOO\�� LQ�DQ�DUUD\�� LQ�D�ERXQGHG�VHTXHQFH��DQG�LQ�D�VWUXFWXUH�� WKH
,'/�(1&$3�EHQFKPDUN�ZDV�PDGH��7KH�EHQFKPDUN�FRPSDUHV�LQYRFDWLRQ�WLPH�RI�WKH�IROORZLQJ�IRXU�RSHUDWLRQV�

W\SHGHI�ORQJ�$UU�>���@�
W\SHGHI�VHTXHQFH��ORQJ����!�6HT�
VWUXFW�6WU�^�ORQJ�;�������ORQJ�;����`�

LQWHUIDFH�(QFDS
^

YRLG�1R(QFDS��LQ�ORQJ�;�������LQ�ORQJ�;����
YRLG�$UU(QFDS��LQ�$UU�$��
YRLG�6HT(QFDS��LQ�6HT�6��
YRLG�6WU(QFDS��LQ�6WU�6��

`�

7+528*+�,1

7R�SURYLGH�LQIRUPDWLRQ�RQ�KRZ�IDVW�GRHV�DQ�25%�WUDQVIHU�GDWD��D�VHULHV�RI�EHQFKPDUNV�RQ�SDVVLQJ�RI�D�ODUJH�DPRXQW�RI
DUJXPHQWV�LV�LQFOXGHG��,Q�WKHVH�EHQFKPDUNV��WKH�EDVLF�GDWD�W\SHV��LQWHJHUV��UHDOV��FKDUDFWHUV��RFWHWV��DQ\V��DUH�WUDQVIHUUHG
DV�VHSDUDWH�HQWLWLHV��ZLWKLQ�DUUD\V��RU�ZLWKLQ�VHTXHQFHV��7KH�DUUD\V�DQG�VHTXHQFHV��ERXQGHG�VHTXHQFHV�DUH�XVHG��DOO
HQFDSVXODWH��N%�������E\WHV��RI�GDWD��UHJDUGOHVV�RI�WKH�W\SH�WUDQVIHUUHG�



��

PRGXOH�WHVW
^

W\SHGHI�IORDW IORDWBDUU�>���@�
W\SHGHI�GRXEOH GRXEOHBDUU�>���@�
���
W\SHGHI�VHTXHQFH�IORDW����! IORDWBVHT�
W\SHGHI�VHTXHQFH�GRXEOH����! GRXEOHBVHT�
���
W\SHGHI�VWULQJ�����! VWU�

LQWHUIDFH�WKURXJK�^
ORQJ�LQIORDW �LQ�IORDW�[��
ORQJ�LQGRXEOH �LQ�GRXEOH�[��
���
ORQJ�IORDW$UUD\ �LQ�IORDWBDUU�[��
ORQJ�GRXEOH$UUD\ �LQ�GRXEOHBDUU�[��
���
ORQJ�IORDW6HT �LQ�IORDWBVHT�[��
ORQJ�GRXEOH6HT �LQ�GRXEOHBVHT�[��
���
ORQJ�6WULQJ6WULQJ �LQ�VWU�[��

`�
`�

7KH�UHVXOWV�RI�WKH�EHQFKPDUN�VKRZ�ERWK�WKH�WKURXJKSXW�RI�WKH�25%�DQG�WKH�RYHUKHDG�DVVRFLDWHG�ZLWK�LQGLYLGXDO�GDWD
W\SHV�EHLQJ�SDVVHG��%RWK�WKH�WLPH�RI�GHOLYHU\�RI�WKH�UHTXHVW�DQG�577�RI�WKH�UHTXHVW�FRPSOHWLRQ�DUH�PHDVXUHG�E\�WKH
EHQFKPDUNV���WKH�WLPH�RI�GHOLYHU\�KLQWV�DW� WKH�UDZ�WKURXJKSXW�RI�WKH�25%�LPSOHPHQWDWLRQ��ZKLOH�WKH�577�LV�ZKDW
LQWHUHVWV�FOLHQW�DSSOLFDWLRQ�SURJUDPPHUV��

7KH�EHQFKPDUNV�DUH�FROOHFWLYHO\�UHIHUUHG�WR�DV�7+528*+�,1��7KH�PHDVXUHPHQW�UHVXOWV�DUH�VSOLW�LQWR�JURXSV�FRYHULQJ
H�J��WKH�EDVLF�W\SHV��VHTXHQFHV��DUUD\V�

�������� '\QDPLF�7\SH�0DQLSXODWLRQ

7KLV�VHFWLRQ�OLVWV�WKH�25%¶V�VXSSRUW�IRU�PDQLSXODWLRQ�RI�G\QDPLFDOO\�GHILQHG�W\SHV��WKDW�LV�WKH�'\QDPLF�,QYRFDWLRQ
,QWHUIDFH��WKH�'\QDPLF�6NHOHWRQ�,QWHUIDFH��DQG�IRU�&25%$�����25%V�DOVR�WKH�'\Q$Q\�,QWHUIDFH�

�������� 5HSRVLWRULHV

7KLV�VHFWLRQ�GHVFULEHV�WKH�,QWHUIDFH�5HSRVLWRU\�DQG�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\�RI�WKH�25%�

�������� ,QWHURSHUDELOLW\

7KH�,,23�SURWRFRO�VXSSRUW�LV�HYDOXDWHG�LQ�WKLV�VHFWLRQ��:H�XVH�WKH�7+528*+�,1��VHH�VHFWLRQ������������EHQFKPDUN�WR
WHVW�WKH�LQWHURSHUDELOLW\�RI�GLIIHUHQW�25%V��WKH�WHVW�SDVVHV�D�ZLGH�YDULHW\�RI�GDWD�W\SHV�EHWZHHQ�WKH�FOLHQW�DQG�WKH�VHUYHU��
,QWHURSHUDELOLW\�ZLWK�QRQ�&25%$�EDVHG�HQYLURQPHQWV��H�J��0LFURVRIW�&20��-DYD��LV�EULHIO\�RXWOLQHG�DV�ZHOO�

����������������������������������������������������������

� 7KH�GHOLYHU\�WLPH�LV�PHDVXUHG�LQ�ORFDO�FRQILJXUDWLRQV�RQO\�



��

������ 1RQVWDQGDUG�([WHQVLRQV

7KLV�VHFWLRQ�IRFXVHV�RQ�WKH�QRQVWDQGDUG�H[WHQVLRQV�SURYLGHG�E\�WKH�25%��DV�OLVWHG�LQ�VHFWLRQ��������7KH�IROORZLQJ
H[WHQVLRQ�JURXSV�DUH�FRYHUHG�

�������� &RPPXQLFDWLRQ�([WHQVLRQV

7KLV�VHFWLRQ�LV�GLYLGHG�LQWR�VHYHUDO�VXEVHFWLRQV��/RFDWLQJ�2EMHFWV��%LQGLQJ�7R�2EMHFWV��,QVWDQWLDWLQJ�,PSOHPHQWDWLRQV�
3HUVLVWHQW�5HIHUHQFHV��$XWRPDWLF�$FWLYDWLRQ��$XWRPDWLF�5HFRQQHFWLRQ��,QYRFDWLRQ�([WHQVLRQV��&XVWRPL]DELOLW\�

�������� 0XOWL�WKUHDGLQJ�([WHQVLRQV

+HUH��WKH�LQGLYLGXDO�VXEVHFWLRQV�GLVFXVV�IRXU�IHDWXUHV�UHODWHG�WR�PXOWL�WKUHDGLQJ��0XOWL�WKUHDGHG�6HUYHUV��0XOWL�WKUHDGHG
&OLHQWV��0XOWL�WKUHDGHG�25%��&RQFXUUHQF\��:H�XVH�WKUHH�EHQFKPDUNV�WR�WHVW�WKH�EHKDYLRU�RI�WKH�PXOWL�WKUHDGLQJ�VXSSRUW
ZLWKLQ�WKH�25%�

���������� 07�&/,(17

7KH�07�&/,(17�EHQFKPDUN� WHVWV� WKH�PXOWLWKUHDGLQJ�FDSDELOLWLHV�RI� WKH�25%�FOLHQW�ZKHQ�PXOWLSOH� WKUHDGV�DFFHVV
GLIIHUHQW�VHUYHUV��7KH�EHQFKPDUN�XVHV�ILYH�VHUYHUV��HDFK�SURYLGLQJ�D�V\QFKURQRXV�RSHUDWLRQ�WKDW�WDNHV����VHFRQGV�WR
FRPSOHWH��7KH�FOLHQW�FUHDWHV� ILYH� WKUHDGV��HDFK�RI� WKH� WKUHDGV� LQYRNHV� WKH�RSHUDWLRQ� ILYH� WLPHV�RQ�RQH� VHUYHU��7KH
EHQFKPDUN�WDNHV����VHFRQGV�WR�FRPSOHWH�ZKHQ�WKH�FOLHQW�LVVXHV�WKH�UHTXHVWV�IURP�GLIIHUHQW�WKUHDGV�LQ�SDUDOOHO��DQG����
VHFRQGV�ZKHQ�WKH�UHTXHVWV�DUH�VHULDOL]HG�

���������� 07�&211

7KH�07�&211�EHQFKPDUN�WHVWV�WKH�PXOWLWKUHDGLQJ�FDSDELOLWLHV�RI�WKH�25%�FOLHQW�ZKHQ�PXOWLSOH�WKUHDGV�DFFHVV�WKH�VDPH
VHUYHU��7KH�EHQFKPDUN�LV�VLPLODU�WR�07�&/,(17��EXW�XVHV�RQO\�RQH�VHUYHU�SURYLGLQJ�ILYH�REMHFWV�ZLWK�D�V\QFKURQRXV
RSHUDWLRQ�WKDW�WDNHV����VHFRQGV�WR�FRPSOHWH��7KH�FOLHQW�FUHDWHV�ILYH�WKUHDGV��HDFK�RI�WKH�WKUHDGV�LQYRNHV�WKH�RSHUDWLRQ
ILYH�WLPHV�RQ�RQH�REMHFW��7KH�EHQFKPDUN�WDNHV����VHFRQGV�WR�FRPSOHWH�ZKHQ�WKH�FOLHQW�LVVXHV�WKH�UHTXHVWV�IURP�GLIIHUHQW
WKUHDGV�LQ�SDUDOOHO��DQG�����VHFRQGV�ZKHQ�WKH�UHTXHVWV�DUH�VHULDOL]HG�

���������� 07�322/

7KH�07�322/�WHVW�GRHV�QRW�DFWXDOO\�PHDVXUH�DQ\WKLQJ��,QVWHDG��LW�LPSOHPHQWV�WKH�³SRRO�RI�WKUHDGV´�VHUYHU�WKUHDGLQJ
VWUDWHJ\��LI�SRVVLEOH��WR�WHVW�WKH�IXQFWLRQDOLW\�RI�VHUYHU�VLGH�PXOWL�WKUHDGLQJ�VXSSRUW�

�������� 0DQDJHPHQW�([WHQVLRQV

7KH�25%�FRQILJXUDWLRQ�DQG�PDQDJHPHQW�WRROV��LI�DQ\��DUH�GHVFULEHG�LQ�WKLV�VHFWLRQ�

������ 6FDODELOLW\

,Q�WKLV�VHFWLRQ��ZH�DQDO\]H�YDULRXV�DVSHFWV�RI�WKH�25%¶V�VFDODELOLW\�WKDW�ZHUH�QRW�WRXFKHG�E\�SUHYLRXV�EHQFKPDUNV��7KUHH
DVSHFWV�RI�VFDODELOLW\�DUH�PHQWLRQHG²VSHHG�ZLWK�UHVSHFW�WR�QXPEHU�RI�REMHFWV��UHVRXUFH�FRQVXPSWLRQ�ZLWK�UHVSHFW�WR
QXPEHU�RI�REMHFWV��DQG�UHVRXUFH�FRQVXPSWLRQ�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�LQFRPLQJ��DV\QFKURQRXV��UHTXHVWV�



��

�������� 6SHHG�YV��1XPEHU�RI�2EMHFWV

$Q�LPSRUWDQW�SDUW�RI�WKH�UHPRWH�LQYRFDWLRQ�PHFKDQLVP�GHILQHG�E\�&25%$�LV�WKH�DELOLW\�WR�SDVV�REMHFWV�E\�UHIHUHQFH�
:KHQHYHU�DQ�25%�UHFHLYHV�D�QHZ�REMHFW�UHIHUHQFH��D�SUR[\�REMHFW�LV�FUHDWHG�DQG�SDVVHG�WR�WKH�WDUJHW�DSSOLFDWLRQ��7KH
DSSOLFDWLRQ�FDQ�WKHQ�LQYRNH�RSHUDWLRQV�XSRQ�WKH�SUR[\��WKHVH�JHW�IRUZDUGHG�WR�WKH�REMHFW�UHSUHVHQWHG�E\�WKH�SUR[\��

%RWK�WKH�WLPH�QHHGHG�WR�FUHDWH�WKH�SUR[\�REMHFW�DQG�WKH�WLPH�QHHGHG�WR�RSHQ�D�FRQQHFWLRQ�WR�WKH�REMHFW�UHSUHVHQWHG�E\
WKH�SUR[\�YDU\�LQ�GLIIHUHQW�25%V��7KH�SHUIRUPDQFH�RI�VRPH�RI�WKH�RSHUDWLRQV�SHUIRUPHG�E\�WKH�25%��GLVSDWFKLQJ��REMHFW
UHIHUHQFH�XQPDUVKDOOLQJ��SUR[\�FUHDWLRQ��GHSHQGV�RQ�WKH�QXPEHU�RI�H[LVWLQJ�REMHFWV�DQG�SUR[LHV�DV�ZHOO�

���������� 352;<

7KH�352;<�EHQFKPDUN�PHDVXUHV�WKH�WLPH�LW�WDNHV�WR�FUHDWH�DQG�UHWXUQ�D�VHTXHQFH�RI�REMHFWV�DQG�WR�LQYRNH�DQ�RSHUDWLRQ
RQ�WKHVH�REMHFWV��WKH�ILUVW�DQG�DOO�VXEVHTXHQW�LQYRFDWLRQ�WLPHV�GLIIHU��7KLV�LV�PHDVXUHG�IRU������������DQG������REMHFWV
RQ�WKH�VHUYHU��7KH�PHDVXUHPHQW�UHVXOWV�DUH�VSOLW�LQWR�WKUHH�JURXSV�FRYHULQJ�WKH�SUR[\�FUHDWLRQ�WLPH��352;<�&5($7(�
DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�ILUVW��352;<�),567��DQG�VHFRQG��352;<�1(;7��FDOO�WR�D�QHZO\�FUHDWHG�SUR[\�

���������� 352;<�/27

7KH�352;<�/27�EHQFKPDUN�ZDV�GHVLJQHG�WR�WHVW�WKH�GHJUDGDWLRQ�LQ�UHTXHVW�GHOLYHU\�VSHHG�ZKHQ�KDQGOLQJ�D�ODUJH
QXPEHU�RI�REMHFWV��$�FOLHQW�DQG�WZR�VHUYHUV�DUH�LQYROYHG�LQ�WKH�WHVW²WKH�FOLHQW�DQG�WKH�ILUVW�VHUYHU�LQFUHDVH�WKH�QXPEHU
RI�WKHLU�REMHFWV�E\�D�WKRXVDQG�HDFK�WHVW�UXQ��ZKLOH�WKH�VHFRQG�VHUYHU�NHHSV�LWV�QXPEHU�RI�REMHFWV�FRQVWDQWO\�ORZ��$
GLIIHUHQFH�LQ�LQYRFDWLRQ�VSHHG�LV�PHDVXUHG�IRU�WZR�RSHUDWLRQV�

LQWHUIDFH�IDFWRU\�^
ORQJ�QRS���
ORQJ�RS��LQ�KHOR�K�������LQ�KHOR�K���

`�

�������� 5HVRXUFHV�YV��1XPEHU�RI�2EMHFWV

7KH�FRQVXPSWLRQ�RI�PHPRU\�SHU�REMHFW�RQ�ERWK�WKH�VHUYHU�DQG�WKH�FOLHQW�LV�PHDVXUHG�XVLQJ�D�VOLJKWO\�PRGLILHG�FRGH�RI
WKH�352;<�EHQFKPDUN�

�������� 5HVRXUFHV�YV��4XHXHG�5HTXHVWV

���������� 21(:$<

7KH�21(:$<�EHQFKPDUN�ZDV�PDGH�WR�WHVW�WKH�QXPEHU�RI�RQHZD\�FDOOV�WKDW�FDQ�EH�LVVXHG�XQWLO�WKH�FOLHQW�EORFNV��7KH
EHQFKPDUN�FOLHQW�NHHSV�LVVXLQJ�RQHZD\�YRLG�FDOOV�WKDW�WDNH�D�ORQJ�WLPH�WR�FRPSOHWH�DW�WKH�VHUYHU�VLGH�DQG�PHDVXUHV�WKH
WLPH�LW�WDNHV�WR�LVVXH�WKH�FDOO��/RQJ�GHOD\V�LQGLFDWH�WKH�FOLHQW�EHLQJ�EORFNHG��WKHVH�DUH�UHJLVWHUHG�E\�WKH�EHQFKPDUN�

������ 5REXVWQHVV

7KLV�VHFWLRQ�LV�GHGLFDWHG�WR�WKH�LVVXH�RI�25%�UREXVWQHVV��7KH�VXEVHFWLRQV�GLVFXVV�WKH�VXSSRUW�IRU�EXLOGLQJ�UHOLDEOH�VHUYHUV
XVLQJ�WKH�25%��PHDVXUH�VRPH�RI�WKH�OLPLWV�RI�WKH�25%�LPSOHPHQWDWLRQ��VL]H�RI�UHTXHVWV��QXPEHU�RI�REMHFWV���:H�DOVR
OLVW�VRPH�RI�WKH�EXJV�ZH�KDYH�IRXQG�KHUH�

�������� 5HOLDEOH�6HUYHUV

7KH�VXSSRUW�IRU�EXLOGLQJ�UHOLDEOH�VHUYHUV�XVLQJ�WKH�25%�LV�GLVFXVVHG�LQ�WKLV�VHFWLRQ�



��

�������� /LPLWV

���������� 6,=(

7KLV�EHQFKPDUN�WULHV�WR�VHQG�GDWD�SDFNHWV�RI�LQFUHDVLQJ�VL]H�LQ�D�VLQJOH�UHTXHVW�WR�ILQG�RXW�LI�WKHUH�DUH�DQ\�OLPLWV�LPSRVHG
RQ�WKH�UHTXHVW�VL]H�DQG�WR�WHVW�ZKHWKHU�WKH�VHUYHU�FDQ�FRSH�ZLWK�ODUJH�UHTXHVWV�

���������� 1XPEHU�RI�2EMHFWV

7KH�PD[LPXP�QXPEHU�RI�REMHFWV�WKH�VHUYHU�DQG�WKH�FOLHQW�DUH�DEOH�WR�FRSH�ZLWK�LV�WHVWHG�XVLQJ�D�VOLJKWO\�PRGLILHG�FRGH
RI�WKH�352;<�EHQFKPDUN�

�������� %XJV

6RPH�RI�WKH�EXJV�GLVFRYHUHG�GXULQJ�WKH�WHVWLQJ�RI�WKH�25%�DUH�OLVWHG�LQ�WKLV�VHFWLRQ�

���� 2EMHFW�6HUYLFHV

,Q�WKLV�VHFWLRQ��ZH�HYDOXDWH�WKH�2EMHFW�6HUYLFHV�SURYLGHG�E\�WKH�YHQGRU�RI�WKH�25%��WKLV�GRHV�QRW�QHFHVVDULO\�LPSO\�WKDW
DQRWKHU�YHQGRU¶V�VHUYLFH�FDQQRW�EH�XVHG�ZLWK�WKH�25%�WKRXJK���7KH�HYDOXDWLRQ�OLVWV�WKH�UDQJH�RI�VHUYLFHV�DYDLODEOH��WKHLU
GHJUHH�RI�IXQFWLRQDOLW\��DQG�WKH�UHSODFHPHQWV�IRU�VWDQGDUG�VHUYLFHV��,QGLYLGXDO�VXEVHFWLRQV�IRFXV�RQ�VSHFLILF�VHUYLFHV��IRU
D�GHVFULSWLRQ�RI�HYDOXDWHG�VHUYLFHV��VHH�VHFWLRQ��������

���� 0LVFHOODQHD

������ 5HTXLUHPHQWV

7KLV�VHFWLRQ�OLVWV�WKH�JHQHUDO�UHTXLUHPHQWV�RI�WKH�25%��H�J��VXSSRUWHG�SODWIRUPV��FRPSLOHUV��

������ 'HYHORSPHQW

7KLV�VHFWLRQ�GLVFXVVHV�GHYHORSPHQW�DQG�GHEXJJLQJ�VXSSRUW�SURYLGHG�E\�WKH�LQGLYLGXDO�25%�LPSOHPHQWDWLRQV��7KH�IRFXV
LV�RQ�VXSSRUW�IRU�VKRUW�WHUP�GHYHORSPHQW�DQG�GHEXJJLQJ�UDWKHU�WKDQ�IRU�ORQJ�WHUP�SURMHFW�PDLQWHQDQFH�DQG�PDQDJHPHQW�

������ 9HQGRU

7KLV�VHFWLRQ�SURYLGHV�EULHI�LQIRUPDWLRQ�RQ�WKH�YHQGRU�RI�WKH�25%��H�J��VKRUW�FRPSDQ\�SURILOH��SULFLQJ�SROLF\��



��

�� 25/�RPQL25%

%URNHU� RPQL25%
9HQGRU� 2OLYHWWL�	�2UDFOH�5HVHDUFK�/DERUDWRU\
9HUVLRQ�WHVWHG� RPQL25%������
3ODWIRUPV�XVHG� :LQGRZV�17�����:RUNVWDWLRQ

�� ���0+]�$0'�.����0%�5$0
�� ���0+]�,QWHO�3HQWLXP���0%�5$0
�� ���0+]�,QWHO�3HQWLXP�3UR���0%�5$0

$,;�����RQ�,%0�56��������
QHWZRUN����%$6(�7�(WKHUQHW
FRPSLOHUV�

�� 0LFURVRIW�9LVXDO�&������
�� ,%0�&�6HW�����

2PQL25%�LV�D�OLJKWZHLJKW�&25%$�LPSOHPHQWDWLRQ²LW�VXSSRUWV�WKH�EDVLF�&25%$�FRUH��25%�DQG�SDUWLDOO\�%2$�
ZKLFK�LV�IXOO\�IXQFWLRQDO��EXW�GRHV�QRW�SURYLGH�WKH�'\QDPLF�,QYRFDWLRQ�,QWHUIDFH��',,���WKH�'\QDPLF�6NHOHWRQ�,QWHUIDFH
�'6,���WKH�,QWHUIDFH�5HSRVLWRU\��,5���DQG�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\�

���� 2EMHFW�5HTXHVW�%URNHU

������ 6WDQGDUGL]HG�)XQFWLRQDOLW\

�������� ,QWHUIDFH�'HILQLWLRQ�/DQJXDJH

7KH�RPQL25%�,'/�FRQIRUPV�WR�WKH�20*�,'/�VSHFLILFDWLRQ��2PQL25%�RQO\�VXSSRUWV�&����KHQFH�RQO\�WKH�,'/�WR�&��
PDSSLQJ�LV�SURYLGHG��7KH�PDSSLQJ�LV�&25%$�����FRQIRUPDQW��,'/�H[FHSWLRQV�DUH�PDSSHG�WR�&���H[FHSWLRQV��,'/
PRGXOHV�DUH�PDSSHG�WR�&���FODVVHV��LQVWHDG�RI�QDPHVSDFHV��

2PQL25%�����KDV�SUREOHPV�ZLWK�,'/�QDPHV�ORQJHU�WKDQ�����FKDUDFWHUV��WKH�,'/�FRPSLOHU�GRHV�QRW�FRPSLOH�WKH
,'/�VRXUFH���,W�DOVR�KDV�SUREOHPV�ZLWK�,'/�LQWHUIDFHV�WKDW�FRQWDLQ�D�ODUJH�QXPEHU�RI�RSHUDWLRQV��WKH�&���VRXUFHV
JHQHUDWHG�E\�WKH�,'/�FRPSLOHU�GR�QRW�FRPSLOH�XQGHU�9&�������LI�PRUH�WKDQ����RSHUDWLRQV�DUH�GHFODUHG�ZLWKLQ�D
VLQJOH�LQWHUIDFH��WKH�OLPLW�LV�VOLJKWO\�KLJKHU�IRU�9&��������

�������� %DVLF�5HPRWH�,QYRFDWLRQ

2PQL25%�VXSSRUWV�ERWK�WKH�³DW�PRVW�RQFH��V\QFKURQRXV´�DQG�WKH�³EHVW�HIIRUW��DV\QFKURQRXV´�LQYRFDWLRQV�DV�GHILQHG
E\�WKH�&25%$�VWDQGDUG��,W�VXSSRUWV�H[FHSWLRQV��,W�GRHV�QRW�VXSSRUW�FRQWH[W�KDQGOLQJ�

7KH�25%�PRGXOH�LV�LPSOHPHQWHG�FRPSOHWHO\�DFFRUGLQJ�WR�WKH�VWDQGDUG��ZLWK�WKH�H[FHSWLRQ�RI�WKH�FDOOV�UHODWHG�WR�',,�
,5�DQG�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\��

7KH�%2$�PRGXOH�LV�UDWKHU�LQFRPSOHWH²RQO\�WKH�FDOOV�IRU�UHJLVWHULQJ�REMHFW�LPSOHPHQWDWLRQV��REMBLVBUHDG\���
LPSOBLVBUHDG\����DQG�IRU�GLVSRVLQJ�REMHFW�LPSOHPHQWDWLRQV��GLVSRVH����DUH�SURYLGHG��7KH�VHPDQWLFV�RI�WKH
REMBLVBUHDG\���FDOO�GLIIHUV�IURP�WKH�VWDQGDUG�VSHFLILFDWLRQ²LQ�RPQL25%��REMBLVBUHDG\���VKRXOG�EH�FDOOHG
WR�LQGLYLGXDOO\�UHJLVWHU�REMHFW�LPSOHPHQWDWLRQV��7KH�GLVSRVH���FDOO�KDV�D�PRGLILHG�VHPDQWLFV�DV�ZHOO²LW�XQUHJLVWHUV



��

WKH�REMHFW�LPSOHPHQWDWLRQ�ZLWK�%2$��DV�VSHFLILHG�E\�WKH�VWDQGDUG��DQG�GHOHWHV�WKH�REMHFW�RQO\�DIWHU�LWV�UHIHUHQFH�FRXQW
UHDFKHV� ]HUR�� :LWK� RPQL25%�� WKH� GLVSRVH��� FDOO� LV� WKH� RQO\� FDOO� WKDW� VKRXOG� EH� XVHG� WR� GHOHWH� WKH� REMHFW
LPSOHPHQWDWLRQ�

���������� 0HDVXUHPHQW�9HULILFDWLRQ

&$//

7KH�UHVXOWV�RI�WKH�&$//�EHQFKPDUN�LQGLFDWH�WKHUH�LV�QR�VLJQLILFDQW�GHSHQGHQFH�EHWZHHQ�WKH�LQYRFDWLRQ�WLPHV�DQG�WKH
REMHFW� LQYRFDWLRQ�SDWWHUQ��7KLV�PHDQV� WKDW� WKH� UHVXOWV�RI� WKH�RWKHU�EHQFKPDUNV�FDQ�EH�DSSOLHG� WR�DSSOLFDWLRQV�ZLWK
GLIIHUHQW�LQYRFDWLRQ�SDWWHUQV�DV�ZHOO�

)LJ����� &$//�17�,QW����ORFDO���������FDOOV�

���������� 'LVSDWFKHU�3HUIRUPDQFH

,'/�1$0(6

7KH�PRVW�LPSRUWDQW�UHVXOW�IURP�WKH�,'/�1$0(6�EHQFKPDUN�LV�WKH�GHPRQVWUDWLRQ�RI�WKH�IDFW�WKDW�FDOOLQJ�RSHUDWLRQV�ZLWK
ORQJHU������FKDUDFWHUV��QDPHV�WDNHV�ORQJHU�WLPH�WR�FRPSOHWH��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�PDUVKDOOLQJ��XQPDUVKDOOLQJ�
WUDQVSRUW�DQG�GLVSDWFKLQJ�DOJRULWKPV�DOO�XVH�D�SODLQ�VWULQJ�IRUP�RI�WKH�RSHUDWLRQ�QDPHV��7KH�WHVW�VKRZV�WKDW�

�� )RU�QRUPDO�OHQJWK�QDPHV��������FKDUDFWHUV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�LQVLJQLILFDQW��DERXW�����

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�PRUH�VLJQLILFDQW�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��WKLV�LV�GXH�WR�WKH�IDFW�WKDW
WKH�RSHUDWLRQ�QDPH�LV�WUDQVSRUWHG�LQ�D�SODLQ�VWULQJ�IRUP��
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)LJ����� ,'/�1$0(6�17�$0'����ORFDO����FDOO� )LJ����� ,'/�1$0(6�17�,QW�����!�$0'����LGOH�QHWZRUN����FDOO�

,'/�/21*

7KH�,'/�/21*�EHQFKPDUN�VKRZV�WKDW�WKH�RSHUDWLRQ�WKDW�LV�GHILQHG�ODWHU�LQ�WKH�,'/�LQWHUIDFH�WDNHV�ORQJHU�WLPH�WR
FRPSOHWH��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�GLVSDWFKHU�FRGH��JHQHUDWHG�IURP�WKH�,'/�GHILQLWLRQ��ORRNV�XS�WKH�RSHUDWLRQ�QDPH
XVLQJ�D�VHTXHQWLDO��OLQHDU��VHDUFK��7KH�WHVW�VKRZV�WKDW�

�� )RU�PHGLXP�VL]HG�LQWHUIDFHV������RSHUDWLRQV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�EHWZHHQ�WKH�ILUVW�DQG�WKH�ODVW
RSHUDWLRQ�PD\�EH�VLJQLILFDQW�

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�GRHV�QRW�FKDQJH�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��FOHDUO\��RQO\�VHUYHU�VLGH�FRGH
PDWWHUV��

)LJ����� ,'/�/21*�17�$0'����ORFDO����FDOO� )LJ����� ,'/�/21*�17�,QW�����!�$0'����LGOH�QHW����FDOO�
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,'/�'((3

7KLV�EHQFKPDUN�LQGLFDWHV�WKHUH�LV�QR�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHUIDFH�QHVWLQJ�GHSWK�DQG�WKH�WLPH�LW�WDNHV�WR�FRPSOHWH
DQ�RSHUDWLRQ�RI�WKDW�LQWHUIDFH�

)LJ����� ,'/�'((3�17�$0'����ORFDO����FDOO� )LJ����� ,'/�'((3�17�,QW�����!�$0'����LGOH�QHW����FDOO�

���������� 2YHUDOO�3HUIRUPDQFH

,'/�(1&$3

7KH�,'/�(1&$3�EHQFKPDUN�FRPSDUHV� WKH� LQYRFDWLRQ� WLPH�ZKHQ�SDVVLQJ����� ORQJV� LQGLYLGXDOO\�� LQ�DQ�DUUD\�� LQ�D
ERXQGHG�VHTXHQFH��DQG�LQ�D�VWUXFWXUH��2YHUDOO��WKH�WHVW�VKRZV�WKDW�

�� 7KH�GHYLDWLRQ�LQ�LQYRFDWLRQ�WLPHV�LV�ZLWKLQ������ZLWK�VHTXHQFH�KDYLQJ�WKH�IDVWHVW�DQG�LQGLYLGXDO�ORQJV�WKH
VORZHVW�LQYRFDWLRQ�WLPH�

)LJ������ ,'/�(1&$3�17�$0'����ORFDO����FDOO�
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7+528*+�,1

7KH�WHVWV�VKRZ�WKDW�

�� 7LPH�WR�SDVV�D�EDVLF�,'/�GDWD�W\SH�VWD\V�URXJKO\�WKH�VDPH�UHJDUGOHVV�RI�WKH�W\SH�EHLQJ�SDVVHG��GHYLDWLRQ�LV
DERXW�����

�� 7LPH�WR�SDVV�DQ�DUUD\�RI�D�EDVLF�,'/�GDWD�W\SH�GHSHQGV�PRVWO\�RQ�WKH�QXPEHU�RI�LWHPV��7KLV�GHSHQGHQFH�LV�QRW
H[KLELWHG�IRU�VHTXHQFHV�

�� (QFDSVXODWLQJ�DQ�DUJXPHQW�ZLWKLQ�DQ\�DGGV�D�VXEVWDQWLDO�RYHUKHDG��+HQFH��ZKHQ�SDVVLQJ�DQ�DUUD\�RU�D�VHTXHQFH
RI�DQ\V��WKH�LQYRFDWLRQ�WLPH�SULPDULO\�GHSHQGV�RQ�WKH�QXPEHU�RI�DQ\V�

5XQQLQJ�WKH�VDPH�WHVW�VXLWH�RYHU�DQ�LGOH���%$6(�7�(WKHUQHW�VKRZV�WKDW�

�� 8QOHVV� D� YHU\� ODUJH� QXPEHU� RI� FRPSOH[� DUJXPHQWV� LV� SDVVHG�� WKH� FRQVWDQW� RYHUKHDG� RI� DQ� LQYRFDWLRQ
RYHUVKDGRZV�WKH�LPSDFW�RI�DUJXPHQW�VL]HV�DQG�W\SHV��+HQFH��LW�SD\V�RII�WR�FDOO�OHVV�RIWHQ�ZLWK�PRUH�DUJXPHQWV
WKDQ�YLFH�YHUVD�

�� /RFDO�URXQGWULS�WLPHV�DUH�URXJKO\������RI�ORFDO�GHOLYHU\�WLPHV��H[FHSW�IRU�DQ\�GDWD�W\SHV���5HPRWH�577�LV
URXJKO\������RI� ORFDO�577� IRU�EDVLF�GDWD� W\SHV�������RI� ORFDO�577� IRU� DUUD\V�������RI� ORFDO�577� IRU
VHTXHQFHV��/DUJH�������HOHPHQWV��DUUD\V�DQG�VHTXHQFHV�RI�DQ\�DUH�SDVVHG�IDVWHU�RYHU�WKH�QHWZRUN��XSWR����
LQ�RXU�FRQILJXUDWLRQ��

�� 3DUDGR[LFDOO\�� ORFDO� LQYRFDWLRQ�WLPHV�PD\�VRPHWLPHV�EH� ORQJHU� WKDQ�QHWZRUN�LQYRFDWLRQ� WLPHV��H�J��ZKHQ
SDVVLQJ�DUUD\V�RI�DQ\V���7KLV�LV�FDXVHG�E\�WKH�KLJK�FRPSXWDWLRQDO�LQWHQVLW\�RI�WKH�PDUVKDOOLQJ�DQG�XQPDUVKDOOLQJ
RSHUDWLRQV�

)LJ������ 7+528*+�,1�17�$0'����ORFDO�DQG�,QW�����!�$0'����LGOH�QHW��WLPH�WR�SDVV�EDVLF�GDWD�W\SHV²��FDOO�
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/RFDO�GHOLY � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

/RFDO�577 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

5HPRWH�577 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

)ORDW 'RXEOH /RQJ 8/RQJ 6KRUW 86KRUW &KDU 2FWHW
$Q\ ���

)ORDW

$Q\ ���

'RXEOH

$Q\ ���

/RQJ

$Q\ ���

8/RQJ

$Q\ ���

6KRUW

$Q\ ���

86KRUW

$Q\ ���

&KDU

$Q\ ���

2FWHW
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)LJ������ 7+528*+�,1�17�$0'����ORFDO�DQG�,QW�����!�$0'�����LGOH�QHW��WLPH�WR�SDVV�FRPSRXQG�GDWD�W\SHV�VWULQJ²��FDOO�

)LJ������ 7+528*+�,1�17�$0'����ORFDO�DQG�,QW�����!�$0'�����LGOH�QHW��WLPH�WR�SDVV�DQ\�W\SHV²��FDOO�

�������� '\QDPLF�7\SH�0DQLSXODWLRQ

2PQL25%�SURYLGHV�QHLWKHU�WKH�'\QDPLF�,QYRFDWLRQ�,QWHUIDFH�QRU�WKH�'\QDPLF�6NHOHWRQ�,QWHUIDFH�

�������� 5HSRVLWRULHV

2PQL25%�SURYLGHV�QHLWKHU�WKH�,QWHUIDFH�5HSRVLWRU\�QRU�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\�

�

���

����

����

����

����

7
LP

H�
>X
V@

/RFDO�GHOLY � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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/RFDO�577 ����� ����� ���� ���� ���� ����� ����� ���� ���� ����

5HPRWH�577 ����� ����� ���� ���� ���� ����� ����� ���� ���� ����

$Q\ �>����@���

&KDU

$Q\ �>����@���

2FWHW

$Q\ �>���@���

6KRUW

$Q\ �>���@���

/RQJ�

$Q\ �>���@���

)ORDW

VHT��$Q\ ��

����!���

&KDU

VHT��$Q\ ��
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VHT��$Q\ ��

���!���6KRUW

VHT��$Q\ ��

���!���/RQJ

VHT��$Q\ ��

���!���)ORDW
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�������� ,QWHURSHUDELOLW\

2PQL25%�XVHV�,,23�DV�LWV�QDWLYH�FRPPXQLFDWLRQ�SURWRFRO��7KH�LQWHURSHUDELOLW\�WHVWV�GLG�QRW�LQGLFDWH�DQ\�SUREOHP�ZLWK
WKH�,,23�LPSOHPHQWDWLRQ���7KHUH�LV�QR�VXSSRUW�IRU�LQWHURSHUDELOLW\�ZLWK�0LFURVRIW�&20��-DYD�LQWHURSHUDELOLW\�LV�LPSOLHG
E\�XVLQJ�,,23�

������ 1RQVWDQGDUG�([WHQVLRQV

�������� &RPPXQLFDWLRQ�([WHQVLRQV

���������� /RFDWLQJ�2EMHFWV

2PQL25%�SURYLGHV�QR�VSHFLDOL]HG�PHFKDQLVP�WR�ORFDWH�REMHFW�LPSOHPHQWDWLRQV��,W�LV��KRZHYHU��HTXLSSHG�ZLWK�D�IXOO\
IXQFWLRQDO�1DPLQJ�6HUYLFH�LPSOHPHQWDWLRQ�WKDW�FDQ��WRJHWKHU�ZLWK�WKH�OLVWBLQLWLDOBVHUYLFHV���FDOO��EH�XVHG
WR�ORFDWH�REMHFW�LPSOHPHQWDWLRQV�

���������� %LQGLQJ�7R�2EMHFWV

2PQL25%� SURYLGHV� QR� SURSULHWDU\� FDOOV� IRU� ELQGLQJ�� WKH� VWDQGDUG� VWULQJBWRBREMHFW��� DQG
UHVROYHBLQLWLDOBUHIHUHQFHV���FDOOV�DUH�VXSSRUWHG�WKRXJK�

���������� ,QVWDQWLDWLQJ�,PSOHPHQWDWLRQV

:KHQ�FUHDWLQJ�D�QHZ�REMHFW�LPSOHPHQWDWLRQ�WR�EH�DFFHVVLEOH�IURP�RXWVLGH�RI�WKH�VHUYHU�DGGUHVV�VSDFH��WKH�IROORZLQJ�VWHSV
DUH�QHFHVVDU\�

���� FUHDWH�D�QHZ�REMHFW��REM� �QHZ�;;;BL�

���� UHJLVWHU�WKH�REMHFW�ZLWK�%2$�!REMBLVBUHDG\�REM��RU�ZLWK�WKH�BREMBLVBUHDG\���VWDWLF�PHPEHU
IXQFWLRQ��REM�!BREMBLVBUHDG\�%2$���

���� DW�WKLV�SRLQW��WKH�REMHFW�UHIHUHQFH�FDQ�EH�H[SRUWHG

:KHQ�GHOHWLQJ�WKH�REMHFW�LPSOHPHQWDWLRQ��LW�LV�QHFHVVDU\�WR�GHOHWH�WKH�REMHFW�XVLQJ�WKH�GLVSRVH���PHWKRG��WKH�PHWKRG
FDOOV�WKH�GHOHWH�RSHUDWRU�XSRQ�WKH�REMHFW�WKDW�LV�EHLQJ�GHOHWHG�ZKHQ�LW�LV�VDIH�WR�GR�VR��%2$�!GLVSRVH�REM��

7KH�%2$��REMBLVBUHDG\���FDOO��QRUPDOO\�XVHG�WR�WHOO�%2$�WKH�VHUYHU�LV�UHDG\�WR�KDQGOH�UHTXHVWV�LQ�WKH�XQVKDUHG
DFWLYDWLRQ�PRGH��KDV�D�QRQ�VWDQGDUG�VHPDQWLFV�LQ�RPQL25%��,W�VKRXOG�EH�FDOOHG�RQ�DOO�&25%$�REMHFWV�WR�QRWLI\�WKH�25%
RI�WKHLU�H[LVWHQFH�

���������� 3HUVLVWHQW�5HIHUHQFHV

:KHQ�FUHDWLQJ�DQ�REMHFW�UHIHUHQFH��LW�LV�SRVVLEOH�WR�VSHFLI\�WKH�REMHFW�NH\�IURP�ZKLFK�WKH�,25�LV�FRQVWUXFWHG��+HQFH��LW
LV�SRVVLEOH�WR�UH�FUHDWH�DQ�REMHFW�ZLWK�WKH�VDPH�,25�RQ�VXEVHTXHQW�VHUYHU�UXQV�

8VLQJ�DQ�XQGRFXPHQWHG�IHDWXUH�RI�RPQL25%������UHIHUUHG�WR�DV�ORDGHUV���LW�LV�DOVR�SRVVLEOH�WR�LQVWDQWLDWH�REMHFWV�RQ
GHPDQG��0RUH�LQIRUPDWLRQ�FDQ�EH�IRXQG�DW�KWWS���ZZZ�RUO�FR�XN�RPQL25%�DUFKLYHV������0DU������KWPO�

����������������������������������������������������������

�� )RU�D�FRPSDULVRQ�WDEOH�OLVWLQJ�WKH�UHVXOWV�RI�WKH�LQWHURSHUDELOLW\�WHVW��VHH�VHFWLRQ���������



��

���������� $XWRPDWLF�$FWLYDWLRQ

2PQL25%�KDV�QR�VXSSRUW�IRU�DQ�DXWRPDWLF�DFWLYDWLRQ�RI�VHUYHUV�RQ�GHPDQG�

���������� $XWRPDWLF�5HFRQQHFWLRQ

2PQL25%�KDV�QR�VXSSRUW�IRU�DQ�DXWRPDWLF�UHFRQQHFWLRQ�RI�D�FOLHQW�LQ�FDVH�RI�D�FRPPXQLFDWLRQ�IDLOXUH��:KHQHYHU�D
IDLOXUH�RFFXUV��DQ�H[FHSWLRQ�LV�UDLVHG�

���������� ,QYRFDWLRQ�([WHQVLRQV

7KH�FOLHQW�VLGH�SUR[\�REMHFW�FDQ�EH�FXVWRPL]HG�LQ�RPQL25%��7KLV�DOORZV�WKH�FOLHQW�WR�FKDQJH�WKH�GHIDXOW�LQYRFDWLRQ
VHPDQWLFV�DQG�LQWURGXFH�RSWLPL]DWLRQV�VXFK�DV�FDFKLQJ�ZKHQ�QHHGHG��:KHQ�ZULWLQJ�WKH�FXVWRPL]HG�SUR[\�FRGH��WKH
FRPPXQLFDWLRQ�PHFKDQLVP�RI�WKH�GHIDXOW�SUR[\�REMHFW�LV�XVXDOO\�UHXVHG�

&DOOEDFNV�FDQ�HDVLO\�EH�LPSOHPHQWHG�XVLQJ�WKH�RPQL25%�PXOWL�WKUHDGLQJ�VXSSRUW�

���������� &XVWRPL]DELOLW\

2PQL25%�KDV�QR�GLUHFW�VXSSRUW�IRU�FXVWRPL]DWLRQ�WKURXJK�KRRNV��$V�WKH�FRPSOHWH�VRXUFH�FRGH�RI�WKH�25%�LV�IUHHO\
DYDLODEOH��DQ�H[SHULHQFHG�SURJUDPPHU�VKRXOG�EH�DEOH�WR�LQWURGXFH�FXVWRP�PRGLILFDWLRQV�ZKHQ�QHFHVVDU\�WKRXJK�

�������� 0XOWL�WKUHDGLQJ�([WHQVLRQV

2PQL25%�LV�SURYLGHG�LQ�D�PXOWL�WKUHDGHG�YHUVLRQ�RQO\��7KH�OLEUDULHV�VKLSSHG�ZLWK�RPQL25%�DUH�WKUHDG�VDIH��DQG�DUH
EXLOW� XSRQ� WKH�201,WKUHDG� DEVWUDFWLRQ��7KH�201,WKUHDG�SDFNDJH� LV� D�ZUDSSHU� DURXQG� WKH� XQGHUO\LQJ�326,;�RU
326,;�OLNH�WKUHDG�SDFNDJH�SURYLGHG�E\�WKH�RSHUDWLQJ�V\VWHP�

0RUH�LQIRUPDWLRQ�DERXW�WKH�RPQL25%�WKUHDGLQJ�PRGHO�FDQ�EH�IRXQG�DW�KWWS���ZZZ�RUO�FR�XN�RPQL25%�DUFKLYHV������
-XQ������KWPO�

���������� 0XOWL�WKUHDGHG�6HUYHUV

$OWKRXJK�D� VHUYHU� DSSOLFDWLRQ� FDQ�EH�PXOWL�WKUHDGHG� �XQGHUO\LQJ� OLEUDULHV� DUH� WKUHDG�VDIH��� WKHUH� LV� QR� VXSSRUW� IRU
HPSOR\LQJ� GLIIHUHQW� WKUHDGLQJ� VWUDWHJLHV� �VHH� VHFWLRQ� ����������� WR� KDQGOH� LQFRPLQJ� UHTXHVWV�� 7KUHDGV� DUH� FUHDWHG
DXWRPDWLFDOO\�E\�RPQL25%�IRU�HYHU\�QHZ�FRQQHFWLRQ��WKH�WKUHDG�SHU�FRQQHFWLRQ�VWUDWHJ\��

���������� 0XOWL�WKUHDGHG�&OLHQWV

7KH�RPQL25%�FOLHQW�FDQ�EH�PXOWL�WKUHDGHG��25%�LWVHOI�LV�WKUHDG�VDIH���7KH�RPQL25%�FOLHQW�ORFNV�D�QHWZRUN�FRQQHFWLRQ
GXULQJ� WKH� UHPRWH� LQYRFDWLRQ�� ,I� DQRWKHU� WKUHDG�DWWHPSWV� WR�XVH�D� ORFNHG�FRQQHFWLRQ� IRU� UHPRWH� LQYRFDWLRQ�� D�QHZ
FRQQHFWLRQ�ZLOO�EH�FUHDWHG�DQG�XVHG�IRU�GHOLYHULQJ�WKH�UHTXHVW�

07�&/,(17

7KH�07�&/,(17�EHQFKPDUN�WDNH����VHFRQGV�WR�FRPSOHWH��LQGLFDWLQJ�WKDW�RPQL25%�FOLHQWV�FDQ�LVVXH�SDUDOOHO�UHTXHVWV
�DQG�UHFHLYH�UHSOLHV��RYHU�PXOWLSOH�FRQQHFWLRQV�

07�&211

7KH�07�&211� EHQFKPDUN� VKRZV� WKDW� RPQL25%� LV� FDSDEOH� RI� SDUDOOHOL]LQJ� UHTXHVWV� IURP�PXOWLSOH� WKUHDGV� �WKH
EHQFKPDUN�WDNHV����VHFRQGV�WR�FRPSOHWH���7KH�WKUHDGV�WKDW�UXQ�LQ�SDUDOOHO�RSHQ�DGGLWLRQDO�QHWZRUN�FRQQHFWLRQ²RQ�RQH



��

KDQG��WKLV�VORZV�GRZQ�WKH�SHUIRUPDQFH�D�ELW��RQ�WKH�RWKHU�KDQG��WKH�FOLHQW�LV�DEOH�WR�LVVXH�UHTXHVWV�LQ�SDUDOOHO�HYHQ�WR
VHUYHUV�WKDW�XVH�WKH�³WKUHDG�SHU�FRQQHFWLRQ´�VWUDWHJ\��H�J��RPQL25%�VHUYHUV��

7KLV�EHQFKPDUN�LQGLFDWHV�D�SUREOHP�ZLWK�WKH�PXOWL�WKUHDGLQJ�VXSSRUW�DW�WKH�FOLHQW�VLGH�RI�WKH�DSSOLFDWLRQ��:KHQ�PRUH
WKDQ�ILYH�WKUHDGV�LVVXH�D�UHTXHVW�WR�WKH�VDPH�VHUYHU�LQ�SDUDOOHO�� WKH�FOLHQW�FUDVKHV��WKHUH�LV�QR�VXFK�OLPLWDWLRQ�ZKHQ
FRPPXQLFDWLQJ�ZLWK�PRUH�VHUYHUV��

���������� 0XOWL�WKUHDGHG�25%

$�QHWZRUN�FRQQHFWLRQ�LV�FUHDWHG�RQ�GHPDQG��RQ�WKH�FOLHQW�VLGH��DQG�FORVHG�DXWRPDWLFDOO\�ZKHQ�LW�LV�LGOH�IRU�D�JLYHQ
SHULRG�RI�WLPH��RQ�WKH�VHUYHU�VLGH���,QVLGH�WKH�25%��WZR�VHSDUDWH�WKUHDGV�DUH�GHGLFDWHG�WR�VFDQQLQJ�IRU�LGOH�FRQQHFWLRQV
�RQH�WKUHDG�LV�UHVSRQVLEOH�IRU�RXWJRLQJ�FRQQHFWLRQV�DQG�WKH�RWKHU�ORRNV�DIWHU�LQFRPLQJ�FRQQHFWLRQV���7KH�WKUHDG�IRU
LQFRPLQJ�FRQQHFWLRQV�LV�RQO\�FUHDWHG�ZKHQ�%2$�LV�LQLWLDOL]HG��EHFDXVH�RQO\�WKHQ�DQ�LQFRPLQJ�FRQQHFWLRQ�PD\�RFFXU�
7KH�LQDFWLYLW\�SHULRG�RI�WKH�WZR�WKUHDGV�FDQ�EH�FRQILJXUHG�E\�WKH�LGOH&RQQHFWLRQ6FDQ3HULRG���FDOO�

���������� &RQFXUUHQF\

%RWK�DW�WKH�FOLHQW�DQG�DW�WKH�VHUYHU�VLGH��LW�LV�WKH�DSSOLFDWLRQ�SURJUDPPHU�ZKR�LV�UHVSRQVLEOH�IRU�SURWHFWLQJ�VKDUHG�GDWD
VWUXFWXUHV�DW�WKH�DSSOLFDWLRQ�OHYHO��XVLQJ�WKH�XQGHUO\LQJ�RSHUDWLQJ�V\VWHP
V�V\QFKURQL]DWLRQ�SULPLWLYHV��RU�WKRVH�IURP
201,WKUHDG�SDFNDJH��

�������� 0DQDJHPHQW�([WHQVLRQV

2PQL25%�GRHV�QRW�SURYLGH�DQ\�PDQDJHPHQW�XWLOLWLHV��7KH�FRQILJXUDWLRQ�RI�WKH�25%�LWVHOI�LV�YHU\�VLPSOH��DV�LW�GRHV�QRW
VXSSRUW�G\QDPLF�DFWLYDWLRQ�SROLFLHV��WKH�VHUYHU�DSSOLFDWLRQ�PXVW�EH�UXQQLQJ�EHIRUH�D�FOLHQW�UHTXHVW�DUULYHV�DW�WKH�VHUYHU
KRVW��

������ 6FDODELOLW\

�������� 6SHHG�YV��1XPEHU�RI�2EMHFWV

352;<

7KLV�EHQFKPDUN�LQGLFDWHV�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�DQG�WKH�REMHFW�FUHDWLRQ�WLPH�ERWK�RQ�WKH�VHUYHU�DQG
WKH�FOLHQW�VLGHV��7KHUH�LV�DOVR�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WLPH�LW�WDNHV�WR�LQYRNH�DQ�RSHUDWLRQ�IRU�WKH�ILUVW�WLPH
DQG�IRU�DOO�VXEVHTXHQW�WLPHV�

352;< 17�ORFDO 17�LGOH�QHW

REMHFWV ���� ���� ���� ���� ���� ����

&5($7( ��� ��� ��� ��� ��� ���

),567 ��� ���� ���� ���� ���� ����

1(;7 ��� ���� ���� ��� ���� ����

)LJ������ 7DEOH�352;<�17�$0'����DQG�,QW�����!�$0'����LGOH�QHW��WLPH�LQ�PV�
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352;<�/27

7KH�352;<�/27�EHQFKPDUN�VKRZV�WKDW�

�� 7KHUH�LV�D�OLQHDU�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�VHUYHU�DQG�WKH�WLPH�LW�WDNHV�WR�FUHDWH
DQG�UHJLVWHU�D�QHZ�REMHFW��7KH�GHSHQGHQFH�EHFRPHV�VLJQLILFDQW�ZLWK�WKRXVDQGV�RI�REMHFWV�KDQGOHG�

�� 7KHUH�LV�QR�PHDVXUDEOH�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�FOLHQW�DQG�WKH�WLPH�LW�WDNHV
WR�UHFHLYH�D�QHZ�REMHFW�UHIHUHQFH�

�� 7KHUH�LV�D�OLQHDU�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�VHUYHU�DQG�WKH�WLPH�LW�WDNHV�WR�LQYRNH
D�UHTXHVW�RQ�WKH�VHUYHU��7KH�GHSHQGHQFH�EHFRPHV�VLJQLILFDQW�ZLWK�WKRXVDQGV�RI�REMHFWV�KDQGOHG�

)LJ������ 352;<�/27�17�,QW����ORFDO

)LJ������ 352;<�/27�17�,QW����ORFDO
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���� ���� ���� ���� ���� ���� ���� ���� ���� �����



��

)LJ������ 352;<�/27�17�,QW����ORFDO

�������� 5HVRXUFHV�YV��1XPEHU�RI�2EMHFWV

)RU�������REMHFWV��WKH�FOLHQW�FRQVXPHV�����E\WHV�SHU�REMHFW�SUR[\��WKH�VHUYHU�FRQVXPHV�����E\WHV�SHU�REMHFW��WKH�PRVW
WULYLDO�LPSOHPHQWDWLRQ�REMHFW�ZLWK�QR�DWWULEXWHV�DQG�RQH�RSHUDWLRQ�YRLG�[����

�������� 5HVRXUFHV�YV��4XHXHG�5HTXHVWV

21(:$<

:KHQ�WHVWLQJ�WKH�QXPEHU�RI�RQHZD\�YRLG�FDOOV�WKDW�FDQ�EH�LVVXHG�WR�DQ�RPQL25%�VHUYHU��WKH�UHVXOWV�LQGLFDWHG�WKDW
UHJDUGOHVV�RI�WKH�FOLHQW�XVHG��RPQL25%��2UEL[�DQG�9LVL%URNHU�FOLHQWV�ZHUH�WHVWHG���DERXW�����RQHZD\�FDOOV�ZLWK�QR
DUJXPHQWV�FDQ�EH�LVVXHG�EHIRUH�WKH�FOLHQW�EORFNV�

������ 5REXVWQHVV

1R�XQH[SHFWHG�FUDVKHV�DQG�QR�EXJV�ZHUH�HQFRXQWHUHG�LQ�RPQL25%�XQGHU�QRUPDO�XVDJH�FRQGLWLRQV��7KH�25%�H[KLELWHG
D�VWDEOH�SHUIRUPDQFH�LQ�RXU�WHVWV��H[FHSW�IRU�RFFDVLRQDO�VHUYHU�FUDVKHV�RQ�$,;��WKHVH�PLJKW�KDYH�EHHQ�FDXVHG�E\�DQ
LQFRUUHFW�$,;�SRUW�WKRXJK��

�������� 5HOLDEOH�6HUYHUV

2PQL25%�SURYLGHV�QR�PHDQV�IRU�DXWRPDWLF�LQYRFDWLRQ�RI�VHUYHUV�RQ�GHPDQG��$OWKRXJK�LQ�SULQFLSOH�SRVVLEOH��LW�ZRXOG
EH�GLIILFXOW�IRU�WKH�DSSOLFDWLRQ�SURJUDPPHU�WR�ZULWH�D�XVHDEOH�VXEVWLWXWH�IRU�WKH�DXWRPDWLF�LQYRFDWLRQ�PHFKDQLVP�

7R�SURYLGH�UHVWDUWDEOH�VHUYHUV��D�SURJUDPPHU�FDQ�XVH�SHUVLVWHQW�REMHFW�UHIHUHQFHV��$�VHUYHU�FDQ�DVVLJQ�WKH�VDPH�REMHFW
UHIHUHQFH�WR�LWV�REMHFWV�HYHU\�WLPH�LW�VWDUWV��D�VXSSRUW�IRU�REMHFW�DFWLYDWLRQ�RQ�GHPDQG�LV�SURYLGHG�DV�ZHOO�

7KH�RPQL25%�/LIH&\FOH�VXSSRUW�FDQ�EH�XVHG�WR�PRYH�REMHFW�LPSOHPHQWDWLRQV��H�J��IRU�WKH�SXUSRVHV�RI�ORDG�EDODQFLQJ�
7KH�IRUZDUGLQJ�PHFKDQLVP��KRZHYHU��UHOLHV�RQ�WKH�RULJLQDO�REMHFW�VHUYHU�EHLQJ�DEOH�WR�UHGLUHFW�DOO�LQFRPLQJ�UHTXHVWV�WR
WKH�QHZ�REMHFW�VHUYHU��DQG�WKLV�IRU�D�SRWHQWLDOO\�LQILQLWH�SHULRG�RI�WLPH���7KXV��LW�ZRXOG�EH�GLIILFXOW�WR�XVH�WKLV�PHFKDQLVP
WR�LPSURYH�UHOLDELOLW\�E\�UHSOLFDWLRQ�

7KH�1DPLQJ�6HUYLFH�FDQ�EH�XVHG�WR�ILQG�PXOWLSOH�LPSOHPHQWDWLRQV�RI�WKH�VDPH�REMHFW��WKLV�FDQ�EH�XVHG�LQ�ORDG�EDODQFLQJ�
7KH�OLPLWHG�/LIH&\FOH�VXSSRUW�FDQ�EH�XVHG�IRU�PRYLQJ�RI�REMHFW�LPSOHPHQWDWLRQV�
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�������� /LPLWV

6,=(

%\�GHIDXOW��RPQL25%�OLPLWV�WKH�PD[LPXP�VL]H�RI�WKH�PHVVDJH�WKDW�FDQ�EH�VHQW�RU�UHFHLYHG��WR��0%��7KH�OLPLW�FDQ�EH
TXHULHG�DQG�VHW�XVLQJ�WKH�RPQL25%��0D[0HVVDJH6L]H���FDOO��,I�DQ�LQFRPLQJ�PHVVDJH�H[FHHGV�WKLV�OLPLW��LW�LV�QRW
XQPDUVKDOHG�DQG�WKH�&200B)$,/85(�H[FHSWLRQ�LV�UDLVHG��,I�DQ�RXWJRLQJ�PHVVDJH�H[FHHGV�WKLV�OLPLW��WKH�0$56+$/
H[FHSWLRQ�LV�UDLVHG�

1XPEHU�RI�2EMHFWV

7KH�2PQL25%�������VHUYHU�ZRUNV�2.�ZLWK��������REMHFWV��PRUH�REMHFWV�ZHUH�QRW�WHVWHG���WKH�FOLHQW�ZRUNV�2.�ZLWK
������REMHFWV��PRUH�REMHFWV�ZHUH�QRW�WHVWHG��

�������� %XJV

���������� /RQJ�,'/�QDPHV�EXJ

2PQL25%�����KDV�SUREOHPV�ZLWK�,'/�QDPHV�ORQJHU�WKDQ�����FKDUDFWHUV��,'/�FRPSLOHU�GRHV�QRW�FRPSLOH� WKH�,'/
VRXUFH��

���������� /RQJ�,'/�LQWHUIDFHV�EXJ

2PQL25%�����KDV�SUREOHPV�ZLWK�,'/�LQWHUIDFHV�WKDW�FRQWDLQ�D�ODUJH�QXPEHU�RI�RSHUDWLRQV��WKH�&���VRXUFHV�JHQHUDWHG
E\�WKH�,'/�FRPSLOHU�GR�QRW�FRPSLOH�XQGHU�9&�������LI�PRUH�WKDQ����RSHUDWLRQV�DUH�GHFODUHG�ZLWKLQ�D�VLQJOH�LQWHUIDFH�
WKH�OLPLW�LV�VOLJKWO\�KLJKHU�IRU�9&��������

���������� 3DUDOOHO�FRQQHFWLRQV�EXJ

7KH�07�&211�EHQFKPDUN�LQGLFDWHV�D�SUREOHP�ZLWK�WKH�PXOWL�WKUHDGLQJ�VXSSRUW�DW�WKH�FOLHQW�VLGH�RI�WKH�DSSOLFDWLRQ�
:KHQ�PRUH�WKDQ�ILYH�WKUHDGV�LVVXH�D�UHTXHVW�WR�WKH�VDPH�VHUYHU�LQ�SDUDOOHO��WKH�FOLHQW�FUDVKHV��WKHUH�LV�QR�VXFK�OLPLWDWLRQ
ZKHQ�FRPPXQLFDWLQJ�ZLWK�PRUH�VHUYHUV��

���������� 6WDELOLW\�SUREOHPV

2PQL25%�����RQ�$,;�RFFDVLRQDOO\�FUDVKHG�LQ�WKH�7+528*+�,1�DQG�352;<�/27�EHQFKPDUNV��7KH�17�YHUVLRQ�
KRZHYHU��KDV�EHHQ�VWDEOH�WKURXJKRXW�DOO�WHVWV��,W�LV�ZRUWK�QRWLQJ�WKDW�WKH�$,;�SRUW�LV�QRW�RIILFLDOO\�VXSSRUWHG�E\�25/�

���� 2EMHFW�6HUYLFHV

2I�WKH�VWDQGDUGL]HG�VHUYLFHV��RQO\�WKH�1DPLQJ�6HUYLFH��RPQL1DPHV��LV�SURYLGHG��$�SDUWLDO�VXSSRUW�IRU�WKH�/LIHF\FOH
6HUYLFH�LV�DOVR�LQFRUSRUDWHG�ZLWKLQ�RPQL25%�

������ /LIHF\FOH�6HUYLFH

$V�D�SDUW�RI�RPQL25%��D�VXSSRUW�IRU�PRYLQJ�DQG�GHOHWLQJ�RI�REMHFWV� LV�SURYLGHG��7KH�OLIHF\FOH�VXSSRUW�DXWRPDWHV
FUHDWLRQ�RI�SUR[LHV�FDSDEOH�RI�UHGLUHFWLQJ�UHTXHVWV�WR�REMHFWV�WKDW�KDYH�EHHQ�PRYHG��PDNLQJ�LW�SRVVLEOH�WR�WUDQVSDUHQWO\
�ZLWK�UHVSHFW�WR�FOLHQWV��PLJUDWH�REMHFWV�RQ�UHTXHVW�



��

������ 1DPLQJ�6HUYLFH

7KH�LPSOHPHQWDWLRQ�RI�WKH�1DPLQJ�6HUYLFH�LQ�RPQL25%�LV�FDOOHG�RPQL1DPHV��2PQL1DPHV�FODLPV�IXOO�FRPSOLDQFH�ZLWK
WKH�20*�1DPLQJ�6HUYLFH�VSHFLILFDWLRQ�DQG�SURYLGHV�DOO�LQWHUIDFHV�GHILQHG�E\�WKH�VWDQGDUG�H[FHSW�IRU�WKH�QDPHV�OLEUDU\
�ZKLFK�LV�QRW�YLWDO�WR�WKH�VHUYLFH�IXQFWLRQDOLW\��

7KH�2PQL1DPHV�VHUYHU�LV�SHUVLVWHQW²ERWK�WKH�GDWDEDVH�RI�QDPH�WR�REMHFW�ELQGLQJV�DQG�WKH�REMHFW�UHIHUHQFH�RI�WKH�VHUYHU
DUH�SUHVHUYHG�DFURVV�VHUYHU�LQYRFDWLRQV��7KLV�DOORZV�WKH�2PQL1DPHV�VHUYHU�WR�EH�UHVWDUWHG�WUDQVSDUHQWO\�LQ�FDVH�RI
IDLOXUH��WKXV�LQFUHDVLQJ�WKH�RYHUDOO�UREXVWQHVV�RI�WKH�V\VWHP�

7KH�UHELQG���FDOO�LV�LPSOHPHQWHG�LQFRUUHFWO\��,W�IDLOV��1RW)RXQG�H[FHSWLRQ�LV�UDLVHG��ZKHQ�WKH�FDOOHU�LV�QRW�ERXQG
WR�WKH�1DPLQJ�6HUYLFH��7R�FRQIRUP�WR�WKH�1DPLQJ�6HUYLFH�VSHFLILFDWLRQ��WKH�VHUYLFH�VKRXOG�VLPSO\�ELQG���WR�WKH
1DPLQJ�6HUYLFH�LQVWHDG�RI�UDLVLQJ�DQ�H[FHSWLRQ��7KH�ZRUNDURXQG�LV�VLPSOH��FDWFK�WKH�H[FHSWLRQ�DQG�WU\�WR�FDOO�ELQG����

������ 3HUVLVWHQFH�6HUYLFH

7KHUH�LV�QR�LPSOHPHQWDWLRQ�RI�D�VHSDUDWH�3HUVLVWHQFH�6HUYLFH�IRU�RPQL25%��$OO�E\�LWVHOI��RPQL25%�VXSSRUWV�SHUVLVWHQW
REMHFW�UHIHUHQFHV��EXW�GRHV�QRW�VXSSRUW� ODXQFKLQJ�VHUYHUV�RQ�GHPDQG��$OWKRXJK�WKLV�DOORZV�SHUVLVWHQW�VHUYHUV�WR�EH
LPSOHPHQWHG��WKH�SURFHVV�LQFXUV�VLJQLILFDQW�DPRXQW�RI�FRGLQJ��$Q�XQGRFXPHQWHG�IHDWXUH�RI�WKH�RPQL25%�LV�WKH�FRQFHSW
RI�ORDGHUV��PHFKDQLVP�IRU�DFWLYDWLQJ�REMHFW�LPSOHPHQWDWLRQV�ZKHQ�D�UHTXHVW�DUULYHV�²VHH�WKH�VHFWLRQ�����������

���� 0LVFHOODQHD

������ 5HTXLUHPHQWV

&XUUHQWO\��25/�SURYLGHV�RPQL25%�IRU�WKH�IROORZLQJ�RSHUDWLQJ�V\VWHPV�DQG�FRPSLOHUV�

�� 6RODULV������6XQ�6SDUF&RPSLOHU�&������
�� 'LJLWDO�8QL[������'(&�&���FRPSLOHU����
�� /LQX[������[�����*18�&���FRPSLOHU���������/LQX[WKUHDGV����
�� 06�:LQGRZV�17���06�:LQGRZV������06�9LVXDO�&������

2PQL25%�IRU�WKHVH�SODWIRUPV�LV�SURYLGHG�LQ�D�ELQDU\�IRUP��VRXUFHV�DUH�DYDLODEOH�DV�ZHOO���3RUWV�WR�IROORZLQJ�SODWIRUPV
DUH�GRQH�E\�H[WHUQDO�FRQWULEXWRUV�DQG�DUH�QRW�SURYLGHG�LQ�ELQDU\�IRUP�

�� ,%0�$,;������,%0�&�6HW��������
�� +38;��������D&����%�����$�������
�� 2SHQ906�$OSKD������'(&�&���FRPSLOHU�������8&;�����(&2���
�� 2SHQ906�9D[������'(&�&���FRPSLOHU�������8&;�����(&2���
�� 1H[W6WHS������JFF������

,W�VKRXOG�EH�VWUDLJKWIRUZDUG�WR�SRUW�RPQL25%�WR�DQ\�SODWIRUP�WKDW�VXSSRUWV�326,;�VW\OH�WKUHDGV��%6'�VW\OH�VRFNHWV�DQG
KDV�D�&���FRPSLOHU�WKDW�VXSSRUWV�H[FHSWLRQV�

������ 'HYHORSPHQW

7KH� TXDOLW\� RI� GRFXPHQWDWLRQ� LV� LQWHUPHGLDWH� �SHUKDSV�PRVW�PLVVLQJ� LV� WKH� UHIHUHQFH� JXLGH��� 7KH�8VHU
V�*XLGH�� D
GHVFULSWLRQ�RI�WKH�201,WKUHDG�DEVWUDFWLRQ��D�GHVFULSWLRQ�RI�WKH�201,�1DPLQJ�6HUYLFH�DQG�/LIH&\FOH�VXSSRUW��DQG�D



��

VKRUW�GHVFULSWLRQ�RI�WKH�RPQL25%�XWLOLWLHV�DUH�SURYLGHG��,Q�VSLWH�RI�EUHYLW\��WKH�GRFXPHQWDWLRQ�LV�VXIILFLHQW��:KHQ�DOO
HOVH�IDLOV��WKH�25%�VRXUFHV�DUH�DYDLODEOH�

8VHIXO�IHDWXUHV�ZLWK�UHVSHFW�WR�GHEXJJLQJ�LQFOXGH�DFWLYLW\�ORJJLQJ��UDQJH�FKHFNLQJ�RQ�VHTXHQFH�W\SHV��VDIHW\�FKHFNV�RQ
UHIHUHQFH�FRXQWV��DQG�REMHFW�UHIHUHQFH�SDUVLQJ�XWLOLWLHV�

7HFKQLFDO�VXSSRUW�LV�QRW�SURYLGHG��RPQL25%�LV�IUHH��4XHULHV��VXJJHVWLRQV��RU�SUREOHPV�FRQFHUQLQJ�RPQL25%�FDQ�EH
VHQW�WR�25/�DW�RPQLRUE#RUO�FR�XN��25/�PDLQWDLQV�D�PDLOLQJ�OLVW�GHGLFDWHG�WR�RPQL25%��0RUH�LQIRUPDWLRQ�DERXW
WKH�OLVW�LV�DW�KWWS���ZZZ�RUO�FR�XN�RPQL25%�PDLOLQJ/LVW�KWPO�

�������� 'HYHORSPHQW�6XSSRUW

)HDWXUH

$FFHVV�WR�WKH�UHIHUHQFH�FRXQW�YDOXH 1R UHIHUHQFH�FRXQW�LV�SULYDWH�DWWULEXWH

:DUQ�ZKHQ�QHJDWLYH�UHIHUHQFH�FRXQW <HV

5DQJH�FKHFNLQJ�RQ�VHTXHQFHV <HV H[FHSWLRQ�UDLVHG

*HQHUDWLRQ�RI�VNHOHWRQ�LPSOHPHQWDWLRQ 1R

6\PEROLF�H[FHSWLRQ�GXPSLQJ�WR�VWUHDP 1R

%URNHU�DFWLYLW\�ORJJLQJ <HV YHU\�YHUERVH�ORJJLQJ�SRVVLEOH

5HIHUHQFH�SDUVLQJ�XWLOLWLHV <HV JHQ,25�DQG�FDW,25

������ 9HQGRU

�������� 3ULFLQJ

2PQL25%�LV�FRS\ULJKW�2OLYHWWL�	�2UDFOH�5HVHDUFK�/DERUDWRU\��,W�LV�D�IUHH�VRIWZDUH�SURYLGHG�XQGHU�WKH�*18�*HQHUDO
3XEOLF�/LFHQVH�YHUVLRQ����RU�ODWHU��DV�SXEOLVKHG�E\�WKH�)UHH�6RIWZDUH�)RXQGDWLRQ�

2PQL25%�FRQWDLQV�VRXUFH�FRGH�WKDW�LV�GHULYHG�IURP�WKH�6XQ6RIW�20*�,'/�&RPSLOHU�)URQW�(QG��&)(��YHUVLRQ������7KH
,'/�&)(�LV�FRS\ULJKW�6XQ�0LFURV\VWHPV�DQG�LV�GLVWULEXWHG�XQGHU�FRQGLWLRQV�VLPLODU�WR�WKRVH�RI�*18�

�������� &RPSDQ\

(VWDEOLVKHG�LQ������DV�2OLYHWWL�5HVHDUFK�/DERUDWRU\��25/�LV�QRZ�D�MRLQWO\�IXQGHG�UHVHDUFK�ODERUDWRU\�RI�,QJ��&��2OLYHWWL
	�&���6�S�$��DQG�WKH�2UDFOH�&RUSRUDWLRQ��2YHU����UHVHDUFK�VWDII�DUH�HPSOR\HG�DW�WKH�FRPSDQ\
V�IDFLOLWLHV�LQ�FHQWUDO
&DPEULGJH��(QJODQG��7KH�FRPSDQ\�VSHFLDOL]HV�LQ�QHWZRUNLQJ�DQG�FRPPXQLFDWLRQV��PXOWLPHGLD��PRELOLW\��DQG�GLVWULEXWHG
V\VWHPV�



��

�� ,RQD�2UEL[

%URNHU� 2UEL[
9HQGRU� ,RQD�7HFKQRORJLHV�3/&
9HUVLRQ�WHVWHG� :LQGRZV�17�

�� 2UEL[����F���'HVNWRS
�� 2UEL[����F�'HVNWRS
$,;�
�� 2UEL[����07�$,;

3ODWIRUPV�XVHG� :LQGRZV�17�����:RUNVWDWLRQ
�� ���0+]�$0'�.����0%�5$0
�� ���0+]�,QWHO�3HQWLXP���0%�5$0
�� ���0+]�,QWHO�3HQWLXP3UR���0%�5$0
$,;�����RQ�,%0�56��������
QHWZRUN����%$6(�7�(WKHUQHW
FRPSLOHUV�
�� 0LFURVRIW�9LVXDO�&������
�� ,%0�&�6HW�����

$V� RQH� RI� WKH� ILUVW� LPSOHPHQWDWLRQV� RI� WKH� &25%$� VWDQGDUG�� 2UEL[� LV� D� ZLGHO\� XVHG� 25%� SURGXFHG� E\� ,21$
7HFKQRORJLHV�3/&��7KH�FKLHI�FKDUDFWHULVWLFV�RI�2UEL[�DUH�D�ZLGH�UDQJH�RI�VXSSRUWHG�SODWIRUPV�DQG�DYDLODELOLW\�RI�D
QXPEHU�RI�DFFRPSDQ\LQJ�SURGXFWV��H�J��REMHFW�VHUYLFHV��

���� 2EMHFW�5HTXHVW�%URNHU

������ 6WDQGDUGL]HG�)XQFWLRQDOLW\

�������� ,QWHUIDFH�'HILQLWLRQ�/DQJXDJH

2UEL[�,'/�FRQIRUPV�WR�WKH�&25%$�����VSHFLILFDWLRQ��7KH�VHW�RI�VXSSRUWHG�GDWD�W\SHV�LV�H[WHQGHG�E\�DOORZLQJ�RSDTXH
GDWD�W\SHV�WR�EH�GHILQHG�XVLQJ�D�QHZ�,'/�NH\ZRUG�RSDTXH��$Q�DUJXPHQW�RI�DQ�RSDTXH�GDWD�W\SH�LV�DOZD\V�SDVVHG�E\
YDOXH��WKH�YDOXH�LWVHOI�LV�PDUVKDOHG�DQG�XQPDUVKDOHG�E\�XVHU�VXSSOLHG�FRGH�

2UEL[�LV�D�&25%$�LPSOHPHQWDWLRQ�IRU�&����2WKHU�,21$�SURGXFWV��QRW�WHVWHG�KHUH��VXSSRUW�PDSSLQJV�IURP�,'/�WR�-DYD�
$GD��&��&2%2/��DQG�6PDOOWDON��7KH�,'/�WR�&���PDSSLQJ�FRQIRUPV�WR�WKH�&25%$�����VSHFLILFDWLRQ�

�������� %DVLF�5HPRWH�,QYRFDWLRQ

2UEL[�LV�D�IXOO�LPSOHPHQWDWLRQ�RI�WKH�&25%$�����VWDQGDUG��2UEL[�SURYLGHV�FRPSOHWH�25%��%2$��',,��'6,��,QWHUIDFH
5HSRVLWRU\��,5��DQG�,PSOHPHQWDWLRQ�5HSRVLWRU\�PRGXOHV��2UEL[�VXSSRUWV�ERWK�WKH�³DW�PRVW�RQFH��V\QFKURQRXV´�DQG�WKH
³EHVW�HIIRUW��DV\QFKURQRXV´�LQYRFDWLRQV�GHILQHG�E\�WKH�VWDQGDUG��,W�DOVR�VXSSRUWV�VHUYHU�DFWLYDWLRQ�SROLFLHV��H[FHSWLRQV
DQG�FRQWH[W�KDQGOLQJ�

7KH�2UEL[�LPSOHPHQWDWLRQ�RI�ERWK�WKH�25%�DQG�WKH�%2$�LQWHUIDFHV�FRQIRUPV�WR�WKH�VWDQGDUG��7KH�VHPDQWLFV�RI�WKH�%2$
GLVSRVH���FDOO�GLIIHUV�IURP�WKH�VWDQGDUG²LW�XQUHJLVWHUV�WKH�REMHFW�LPSOHPHQWDWLRQ�ZLWK�%2$��DV�VSHFLILHG�E\�WKH
VWDQGDUG��DQG�GHOHWHV� WKH�REMHFW��$SDUW� IURP�XVLQJ�GLVSRVH����DQ�REMHFW� LPSOHPHQWDWLRQ�FDQ�DOVR�EH�GHOHWHG�E\
GHFUHDVLQJ�LWV�UHIHUHQFH�FRXQW�WR�]HUR�XVLQJ�UHOHDVH���



��

2UEL[�VXSSRUWV�,'/�H[FHSWLRQV��UHJDUGOHVV�RI�ZKHWKHU�WKH�&���FRPSLOHU�RIIHUV�QDWLYH�H[FHSWLRQ�KDQGOLQJ�RU�QRW��)RU
FRPSLOHUV�WKDW�GR�QRW�VXSSRUW�H[FHSWLRQV��D�VHW�RI�PDFURV�LV�SURYLGHG�DV�D�UHSODFHPHQW�IRU�WKH�WU\�FDWFK�FODXVHV��WKH
LQIRUPDWLRQ�DERXW�H[FHSWLRQV�LV�SDVVHG�ZLWKLQ�DQ�HQYLURQPHQW�DV�D�SDUW�RI�HDFK�FDOO��2UEL[�VXSSRUWV�FRQWH[W�KDQGOLQJ�

���������� 0HDVXUHPHQWV�9HULILFDWLRQ

&$//

7KH�UHVXOWV�RI�WKH�&$//�WHVW�LQGLFDWH�WKHUH�LV�QR�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�WKH�SDWWHUQ�RI�WKH�FDOOV�LVVXHG�WR�WKH
VHUYHU�DQG�WKH�WLPHV�PHDVXUHG�E\�WKH�EHQFKPDUN��7KLV�PHDQV�WKDW�LW�LV�SRVVLEOH�WR�DSSO\�WKH�UHVXOWV�RI�RWKHU�EHQFKPDUNV
WR�DSSOLFDWLRQV�ZLWK�GLIIHUHQW�LQYRFDWLRQ�SDWWHUQV�

)LJ������ &$//�17�,QW������������FDOOV�

���������� 'LVSDWFKHU�3HUIRUPDQFH

,'/�1$0(6

7KH�PRVW�LPSRUWDQW�UHVXOW�IURP�WKH�,'/�1$0(6�EHQFKPDUN�LV�WKH�GHPRQVWUDWLRQ�RI�WKH�IDFW�WKDW�FDOOLQJ�RSHUDWLRQV�ZLWK
ORQJHU��WHVWHG�IRU�����FKDUDFWHUV��QDPHV�WDNHV�ORQJHU�WLPH�WR�FRPSOHWH��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�PDUVKDOOLQJ�
XQPDUVKDOOLQJ��WUDQVIHU�DQG�GLVSDWFKLQJ�DOJRULWKPV�DOO�XVH�D�SODLQ�VWULQJ�IRUP�RI�WKH�RSHUDWLRQ�QDPHV��7KH�WHVW�VKRZV�WKDW�

�� )RU�QRUPDO�OHQJWK�QDPHV��������FKDUDFWHUV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�LQVLJQLILFDQW��DERXW�����

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�PRUH�VLJQLILFDQW�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��PRUH�GDWD�LV�SDVVHG��

����������������������������������������������������������

� 1RWH�WKDW�XVHU�GHILQHG�H[FHSWLRQV�DUH�QRW�VXSSRUWHG�ZKHQ�XVLQJ�',,�
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)LJ������ �,'/�1$0(6�17�$0'����ORFDO����FDOO� )LJ������ �,'/�1$0(6�17�,QW�����!�$0'���LGOH�QHW����FDOO�

,'/�/21*

7KH�,'/�/21*�EHQFKPDUN�VKRZV�WKDW�WKH�RSHUDWLRQ�WKDW�LV�GHILQHG�ODWHU�LQ�WKH�,'/�LQWHUIDFH�WDNHV�ORQJHU�WLPH�WR
FRPSOHWH��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�GLVSDWFKHU�FRGH��JHQHUDWHG�IURP�WKH�,'/�GHILQLWLRQ��ORRNV�XS�WKH�RSHUDWLRQ�QDPH
XVLQJ�D�VHTXHQWLDO��OLQHDU��VHDUFK��7KH�WHVW�VKRZV�WKDW�

�� )RU�PHGLXP�VL]HG�LQWHUIDFHV������RSHUDWLRQV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�EHWZHHQ�WKH�ILUVW�DQG�WKH�ODVW
RSHUDWLRQ�PD\�EH�VLJQLILFDQW�

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�GRHV�QRW�FKDQJH�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��FOHDUO\��RQO\�VHUYHU�VLGH�FRGH
PDWWHUV��

)LJ������ ,'/�/21*�17�$0'����ORFDO����FDOO� )LJ������ ,'/�/21*�17�,QW�����!�$0'����LGOH�QHW����FDOO�

,'/�'((3

7KH�,'/�'((3�EHQFKPDUN�LQGLFDWHV�D�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHUIDFH�QHVWLQJ�GHSWK�DQG�WKH�WLPH�LW�WDNHV�WR�FRPSOHWH
DQ�RSHUDWLRQ�RI�WKDW�LQWHUIDFH��7KH�WHVW�VKRZV�WKDW�

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�EHWZHHQ�RSHUDWLRQV�LQ�QRQ�QHVWHG�DQG�QHVWHG�LQWHUIDFHV�LV�VLJQLILFDQW�RQO\
IRU�UHODWLYHO\�GHHSO\�QHVWHG�LQWHUIDFHV�����OHYHOV��
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�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�PRUH�VLJQLILFDQW�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��PRUH�GDWD�LV�SDVVHG��

)LJ������ ,'/�'((3�17�$0'����ORFDO����FDOO� )LJ������ ,'/�'((3�17�,QW�����!�$0'����LGOH�QHW����FDOO�

���������� 2YHUDOO�3HUIRUPDQFH

,'/�(1&$3

7KH�,'/�(1&$3�EHQFKPDUN�FRPSDUHV� WKH� LQYRFDWLRQ� WLPH�ZKHQ�SDVVLQJ����� ORQJV� LQGLYLGXDOO\�� LQ�DQ�DUUD\�� LQ�D
ERXQGHG�VHTXHQFH��DQG�LQ�D�VWUXFWXUH��2YHUDOO��WKH�WHVWV�VKRZ�WKDW�

�� 7KH�GHYLDWLRQ�LQ�LQYRFDWLRQ�WLPHV�LV�XVXDOO\�ZLWKLQ������ZLWK�DUUD\V�KDYLQJ�WKH�IDVWHVW�DQG�LQGLYLGXDO�ORQJV�WKH
VORZHVW�LQYRFDWLRQ�WLPH�

)LJ������ ,'/�(1&$3�17�$0'����ORFDO����FDOO�

7+528*+�,1

7KH�WHVWV�VKRZ�WKDW�

�� 7LPH�WR�SDVV�D�EDVLF�,'/�GDWD�W\SH�VWD\V�URXJKO\�WKH�VDPH�UHJDUGOHVV�RI�WKH�W\SH�EHLQJ�SDVVHG�

�� 7LPH�WR�SDVV�DQ�DUUD\�RU�D�VHTXHQFH�RI�D�EDVLF�,'/�GDWD�W\SH�GHSHQGV�PRVWO\�RQ�WKH�OHQJWK�RI�GDWD�LQ�RFWHWV�

�� (QFDSVXODWLQJ�DQ�DUJXPHQW�ZLWKLQ�DQ\�DGGV�D�VXEVWDQWLDO�RYHUKHDG��+HQFH��ZKHQ�SDVVLQJ�DQ�DUUD\�RU�D�VHTXHQFH
RI�DQ\V��WKH�LQYRFDWLRQ�WLPH�SULPDULO\�GHSHQGV�RQ�WKH�QXPEHU�RI�DQ\V�
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5XQQLQJ�WKH�VDPH�WHVW�VXLWH�RYHU�DQ�LGOH���%$6(�7�(WKHUQHW�VKRZV�WKDW�

�� 8QOHVV� D� YHU\� ODUJH� QXPEHU� RI� FRPSOH[� DUJXPHQWV� LV� SDVVHG�� WKH� FRQVWDQW� RYHUKHDG� RI� DQ� LQYRFDWLRQ
RYHUVKDGRZV�WKH�LPSDFW�RI�DUJXPHQW�VL]HV�DQG�W\SHV��+HQFH��LW�SD\V�RII�WR�FDOO�OHVV�RIWHQ�ZLWK�PRUH�DUJXPHQWV
WKDQ�YLFH�YHUVD�

�� /RFDO�URXQGWULS�WLPHV�DUH�URXJKO\������RI�ORFDO�GHOLYHU\�WLPHV��H[FHSW�IRU�DQ\�GDWD�W\SHV���5HPRWH�577�LV
URXJKO\������RI�ORFDO�577�IRU�EDVLF�GDWD�W\SHV�������RI�ORFDO�577�IRU�DUUD\V�DQG�VHTXHQFHV��/DUJH������
HOHPHQWV��DUUD\V�DQG�VHTXHQFHV�RI�DQ\�DUH�SDVVHG�IDVWHU�RYHU�WKH�QHWZRUN��DERXW�����LQ�RXU�FRQILJXUDWLRQ��

�� 3DUDGR[LFDOO\�� ORFDO� LQYRFDWLRQ�WLPHV�PD\�VRPHWLPHV�EH� ORQJHU� WKDQ�QHWZRUN�LQYRFDWLRQ� WLPHV��H�J��ZKHQ
SDVVLQJ�DUUD\V�RI�DQ\V���7KLV�LV�FDXVHG�E\�FRPSXWDWLRQDO�LQWHQVLW\�RI�PDUVKDOOLQJ�DQG�KDV�EHHQ�H[SODLQHG�E\
,21$�LQ�WKH�.QRZOHGJH�%DVH��DUWLFOH�QXPEHU����������

)LJ������ 7+528*+�,1�17�$0'�����DQG�,QW�����!�$0'����LGOH�QHW��WLPH�WR�SDVV�EDVLF�GDWD�W\SHV²��FDOO�

)LJ������ 7+528*+�,1�17�$0'�����DQG�,QW�����!�$0'����LGOH�QHW��WLPH�WR�SDVV�FRPSRXQG�GDWD�W\SHV�VWULQJ²��FDOO�
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/RFDO�577 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

5HPRWH�577 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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)LJ������ 7+528*+�,1�17�$0'�����DQG�,QW�����!�$0'����LGOH�QHW��WLPH�WR�SDVV�DQ\�W\SHV²��FDOO�

�������� '\QDPLF�7\SH�0DQLSXODWLRQ

2UEL[�IXOO\�VXSSRUWV�',,�DQG�'6,��,Q�DGGLWLRQ�WR�WKH�VWDQGDUG�',,�DQG�'6,�FDOOV��LW�DOVR�SURYLGHV�D�VWUHDP�EDVHG�XVHU�
IULHQGO\�LQWHUIDFH�WR�ERWK�',,�DQG�'6,��8VHU�GHILQHG�H[FHSWLRQV�DUH�QRW�VXSSRUWHG�ZKHQ�XVLQJ�',,�

�������� 5HSRVLWRULHV

7KH�,QWHUIDFH�5HSRVLWRU\�LV�SURYLGHG�DV�D�VWDQGDORQH�VHUYHU��FDSDEOH�RI�SDUVLQJ�,'/�GHILQLWLRQV�ZKHQ�ODXQFKHG�RU�RQ�WKH�
IO\�ZKHQ�TXHULHG��7KH�UHSRVLWRU\�FRPSOLHV�ZLWK�WKH�&25%$�VSHFLILFDWLRQ�

$OO�VWDQGDUG�VHUYHU�DFWLYDWLRQ�SROLFLHV�DUH�VXSSRUWHG�E\�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\��7KH�,PSOHPHQWDWLRQ�5HSRVLWRU\
DOVR�SURYLGHV�D�OHYHO�RI�VHFXULW\�E\�SURWHFWLQJ�VHUYHU�ODXQFK�DQG�LQYRNH�RSHUDWLRQV�E\�DFFHVV�ULJKWV�EDVHG�RQ�XVHU�QDPHV
DQG�KRVWV�

�������� ,QWHURSHUDELOLW\

6WDUWLQJ�IURP�YHUVLRQ������2UEL[�XVHV�WKH�,,23�SURWRFRO�DV�GHIDXOW��HDUOLHU�YHUVLRQV�XVH�D�SURSULHWDU\�SURWRFRO��FDOOHG
3223²3ODLQ�2OG�2UEL[�3URWRFRO��EXW�DOO�YHUVLRQV�VWDUWLQJ�IURP�����VXSSRUW�,,23��

7KH�,,23�SURWRFRO�LPSOHPHQWDWLRQ�LQVLGH�WKH�2UEL[�GDHPRQ�KDV�SUREOHPV�UHVSRQGLQJ�WR�WKH�,,23�����/RFDWLRQ�5HTXHVW
PHVVDJH��WKXV�WKH�2UEL[�����DQG�����VHUYHUV�RQ�:LQGRZV�17�DSSHDU�WR�EH�XQDEOH�WR�LQWHURSHUDWH�ZLWK�RWKHU�WKDQ�2UEL[
FOLHQWV� �WKLV� FDQ� EH�ZRUNHG� DURXQG� EXW� WKH� VROXWLRQ� LV� FXPEHUVRPH�� DQG� GLVDEOHV� WKH� DXWRPDWLF� VHUYHU� DFWLYDWLRQ
PHFKDQLVP���2UEL[�����RQ�$,;�KDV�SUREOHPV�SDVVLQJ�VHTXHQFHV��7KH�GHWDLOHG�UHVXOWV�RI�WKH�LQWHURSHUDELOLW\�WHVW�FDQ�EH
IRXQG�LQ�VHFWLRQ���������

����������������������������������������������������������

� 7KH�ZRUNDURXQG�WKDW�ZRUNHG�LQ�RXU�WHVWV�ZDV�EDVHG�RQ�VXEVWLWXWLQJ�WKH�UHDO�VHUYHU�SRUW�IRU�WKH�GHPRQ�SRUW�LQ
WKH�REMHFW�UHIHUHQFHV��$FFRUGLQJ�WR�,21$�WHFKQLFDO�VXSSRUW��WKLV�FDQ�EH�GRQH�DXWRPDWLFDOO\�XVLQJ�WKH�XQGRFXPHQWHG
XVH7UDQVLHQW3RUW���FDOO��EXW�LQ�RXU�WHVWV�WKLV�FDOO�FDXVHG�WKH�VHUYHU�WR�FUDVK��7KH�ODWHVW�SDWFK�IRU�2UEL[����������
VKRXOG�IL[�WKH�SUREOHP�DV�ZHOO�
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&KDU
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$Q\ �>���@���

)ORDW

VHT��$Q\ ��

����!���

&KDU

VHT��$Q\ ��
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2UEL[� IRU�:LQGRZV� KDV� D� EXLOW�LQ� VXSSRUW� IRU� LQWHURSHUDELOLW\� ZLWK� 2/(�&20�$FWLYH;�� 2UEL[� SURJUDPPHU� FDQ
LPSOHPHQW�DQ\�FRPELQDWLRQ�RI�&25%$�&20�VHUYHU�FOLHQW��2UEL[�LV�DEOH�WR�FRPPXQLFDWH�ZLWK�-DYD�DSSOLFDWLRQV�XVLQJ
WKH�,,23�SURWRFRO��,21$�DOVR�SURYLGHV�D�-DYD�EDVHG�25%�FDOOHG�2UEL[:HE�

������ 1RQVWDQGDUG�([WHQVLRQV

�������� &RPPXQLFDWLRQ�([WHQVLRQV

���������� /RFDWLQJ�2EMHFWV

7R�ORFDWH�REMHFW�LPSOHPHQWDWLRQV��2UEL[�SURYLGHV�D�SURSULHWDU\�VROXWLRQ�FDOOHG�/RFDWRU��:KHQ�XVLQJ�WKH�/RFDWRU��D�FOLHQW
DVNV�IRU�DYDLODEOH�REMHFW�LPSOHPHQWDWLRQV�E\�JLYLQJ�D�VHUYLFH�QDPH��7KH�/RFDWRU�WKHQ�UHWXUQV�D�OLVW�RI�KRVWV�UXQQLQJ�WKH
JLYHQ�VHUYLFH�

2UEL[�FRPHV�ZLWK�D�GHIDXOW�/RFDWRU�LPSOHPHQWDWLRQ�WKDW�XVHV�D�VWDWLF�FRQILJXUDWLRQ�ILOH��WKH�ILOH�FRQWDLQV�WXSOHV�RI�VHUYLFH
QDPHV�DQG�DGGUHVVHV�RI�KRVWV�WKDW�FDQ�SRWHQWLDOO\�UXQ�WKH�VHUYLFH���$�KRVW�WKDW�GRHV�QRW�UXQ�WKH�DGYHUWLVHG�VHUYLFH�FDQ
IRUZDUG�LQFRPLQJ�/RFDWRU�UHTXHVWV�DFFRUGLQJ�WR�WKHLU�FRQILJXUDWLRQ�ILOH��$�FOLHQW�SURJUDPPHU�FDQ�UHSODFH�WKH�GHIDXOW
/RFDWRU�LPSOHPHQWDWLRQ�

���������� %LQGLQJ�7R�2EMHFWV

7KH�BELQG���FDOO�LQ�2UEL[�DOORZV�WKH�FOLHQW�VLGH�FRGH�WR�ELQG�WR�DQ�REMHFW�RI�D�JLYHQ�LQWHUIDFH�HYHQ�ZKHQ�WKH�VHUYHU
RU� WKH� REMHFW� NH\� LV� QRW� VSHFLILHG�� 7KH� DFWXDO� ELQGLQJ� FDQ� EH� GHIHUUHG� XQWLO� WKH� ILUVW� UHTXHVW� LV� VHQW
�&25%$��25%��SLQJ'XULQJ%LQG����

���������� ,QVWDQWLDWLQJ�,PSOHPHQWDWLRQV

2Q�WKH�2UEL[�VHUYHU��DOO�LQVWDQFHV�RI�WKH�&25%$��2EMHFW�FODVV�DUH�UHJLVWHUHG�DXWRPDWLFDOO\�E\�WKH�25%�DW�WKH�WLPH
RI�WKHLU�FUHDWLRQ��+HQFH��LW�LV�QRW�QHFHVVDU\�WR�UHJLVWHU�REMHFWV�H[SOLFLWO\��LQGHHG��QR�FDOO�IRU�H[SOLFLW�REMHFW�UHJLVWUDWLRQ
LV�SURYLGHG��

7R�GHOHWH�DQ�REMHFW�LPSOHPHQWDWLRQ��WKH�VHUYHU�SURJUDPPHU�VKRXOG�GHFUHDVH�LWV�UHIHUHQFH�FRXQW�WR�]HUR��:KHQ�WKH�FRXQW
UHDFKHV�]HUR��2UEL[�UHOHDVHV�WKH�UHVRXUFHV�DVVRFLDWHG�ZLWK�WKH�REMHFW�LPSOHPHQWDWLRQ�DQG�GHOHWHV�WKH�LPSOHPHQWDWLRQ
REMHFW��,W�LV�DOVR�SRVVLEOH�WR�FDOO�WKH�%2$��GLVSRVH���RSHUDWLRQ�WR�GHOHWH�WKH�REMHFW�LPSOHPHQWDWLRQ��EXW�WKLV�LV�QRW
UHFRPPHQGHG�LQ�WKH�GRFXPHQWDWLRQ���%\�GHIDXOW��LW�LV�QRW�SRVVLEOH�WR�GHOHWH�DQ�REMHFW�LPSOHPHQWDWLRQ�XVLQJ�WKH�&��
GHOHWH�RSHUDWRU��DQ�H[FHSWLRQ�LV�UDLVHG���EXW�WKLV�EHKDYLRU�FDQ�EH�FKDQJHG�XVLQJ�WKH�VHWBXQVDIH'HOHWH���FDOO�

���������� 3HUVLVWHQW�5HIHUHQFHV

,Q�2UEL[��SHUVLVWHQW�REMHFW�UHIHUHQFHV�DUH�SURYLGHG�E\�D�PHFKDQLVP�EDVHG�RQ�/RDGHUV��$�/RDGHU�LV�FRQVXOWHG�ZKHQHYHU
DQ�LQDFWLYH�REMHFW�LPSOHPHQWDWLRQ�LV�FRQWDFWHG�E\�D�FOLHQW��DQG�ZKHQHYHU�WKH�REMHFW�LPSOHPHQWDWLRQ�LV�DERXW�WR�EH�GHOHWHG�
%\�VXSSO\LQJ�LWV�RZQ�ORDGHU��WKH�VHUYHU�SURJUDPPHU�FDQ�VSHFLI\�WKH�EHKDYLRU�RI�WKH�25%�LQ�WKHVH�WZR�VLWXDWLRQV��H�J�
FUHDWH�WKH�REMHFW�LPSOHPHQWDWLRQ�WR�EH�FRQWDFWHG��RU�VDYH�WKH�FXUUHQW�VWDWH�RI�WKH�REMHFW�LPSOHPHQWDWLRQ�WR�EH�GHOHWHG��

���������� $XWRPDWLF�$FWLYDWLRQ

7KH�2UEL[�GDHPRQ�LV�DEOH�WR�ODXQFK�D�VHUYHU�DXWRPDWLFDOO\�ZKHQHYHU�D�UHTXHVW�IRU�WKH�VHUYHU�FRPHV�LQ�DQG�WKH�VHUYHU�LV
QRW�UXQQLQJ��2UEL[����F���DXWRPDWLF�DFWLYDWLRQ�RQO\�ZRUNV�RQ�WKH�VHUYHUV�WKDW�XVH�WKH�SURSULHWDU\�2UEL[�SURWRFRO��7KLV
LV�PRVW�OLNHO\�D�EXJ��DQG�LV�IL[HG�LQ�2UEL[���F��ZKHUH�WKH�DXWRPDWLF�DFWLYDWLRQ�ZRUNV�2.�



��

���������� $XWRPDWLF�5HFRQQHFWLRQ

,I�WKH�FRQQHFWLRQ�LV�ORVW�ZKLOH�WKH�VHUYHU�LV�LGOH��LW�LV�UH�HVWDEOLVKHG�WUDQVSDUHQWO\��WKH�FOLHQW�ZLOO�QRW�NQRZ�DERXW�WKH
IDLOXUH���,I�WKH�FRQQHFWLRQ�LV�ORVW�ZKLOH�WKH�VHUYHU�SURFHVVHV�D�FDOO��DQ�H[FHSWLRQ�LV�UDLVHG�DQG�WKH�FRQQHFWLRQ�FDQ�EH
UH�HVWDEOLVKHG�VLPSO\�E\�UHWU\LQJ�WKH�FDOO��WKH�RSHUDWLRQ�FRPSOHWLRQ�VWDWXV�LV�UHWXUQHG�DV�D�SDUW�RI�WKH�H[FHSWLRQ���7KLV
EHKDYLRU�LV�QRW�GRFXPHQWHG�WKRXJK�DQG�LV�YDOLG�IRU�PXOWL�WKUHDGHG�YHUVLRQV�RI�2UEL[�RQO\��VLQJOH�WKUHDGHG�2UEL[�WKURZV
WKH�&200B)$,/85(�H[FHSWLRQ�ZKHQHYHU�WKH�FRQQHFWLRQ�LV�ORVW�DQG�UH�HVWDEOLVKHV�WKH�FRQQHFWLRQ�ZKHQ�WKH�FDOO�LV
UHWULHG�

7KH�DXWRPDWLF�UHFRQQHFWLRQ�FDQ�EH�WXUQHG�RII�XVLQJ�WKH�&25%$��25%��QR5HFRQQHFW2Q)DLOXUH���FDOO��7KH
WLPHRXW�IRU�D�VLQJOH�FRQQHFWLRQ�DWWHPSW�DQG�WKH�QXPEHU�RI�PD[LPXP�UHWULHV�FDQ�EH�VHW�DV�ZHOO�

���������� ,QYRFDWLRQ�([WHQVLRQV

7KH� FOLHQW� VLGH� SUR[\�REMHFW� FDQ�EH� FXVWRPL]HG� LQ�2UEL[� E\� VXSSO\LQJ� D� SUR[\� IDFWRU\� �PXOWLSOH� IDFWRULHV� FDQ� EH
LQVWDOOHG���7KLV�DOORZV�WKH�FOLHQW�WR�FKDQJH�WKH�GHIDXOW�LQYRFDWLRQ�VHPDQWLFV�DQG�LQWURGXFH�RSWLPL]DWLRQV�VXFK�DV�FDFKLQJ
ZKHQ�QHHGHG��7KH�GHIDXOW�SUR[\�REMHFW�LV�XVXDOO\�UHXVHG�WR�SURYLGH�WKH�FRPPXQLFDWLRQ�VXSSRUW�

&DOOEDFNV�FDQ�HDVLO\�EH�DFKLHYHG�XVLQJ�WKH�2UEL[�PXOWL�WKUHDGLQJ�VXSSRUW��6LQJOH�WKUHDGHG�2UEL[�YHUVLRQV�FDQ�LPSOHPHQW
FDOOEDFNV�DV�ZHOO��WKLV�LV�GRQH�E\�WKH�FOLHQW�H[SOLFLWO\�SROOLQJ�IRU�HYHQWV�GXULQJ�WKH�UHPRWH�LQYRFDWLRQ�DQG�UHTXLUHV�H[WUD
FRGLQJ�IURP�WKH�DSSOLFDWLRQ�SURJUDPPHU�

���������� &XVWRPL]DELOLW\

,Q�2UEL[��YDULRXV�KRRNV�DORQJ�WKH�UHTXHVW�SURFHVVLQJ�SDWK�FDQ�EH�VHW�XVLQJ�ILOWHUV�DQG�UHTXHVW�WUDQVIRUPHUV��,Q�DGGLWLRQ
WR�WKLV��WKH�VHUYHU�HYHQW�SURFHVVLQJ�ORRS��REMBLVBUHDG\���DQG�LPSOBLVBUHDG\����FDQ�EH�LQWHJUDWHG�ZLWK�D
IRUHLJQ�HYHQWV�KDQGOHU�

7KH�2UEL[�ILOWHUV�FDQ�EH�XVHG�IRU�ILOWHULQJ�DQG�DGGLQJ�GDWD�WR�UHTXHVWV��)LOWHUV�DUH�RI�WZR�NLQGV��SHU�SURFHVV��DOO�UHTXHVWV
ZLWKLQ�D�SURFHVV�DUH�ILOWHUHG��DQG�SHU�REMHFW��RQO\�UHTXHVWV�IRU�D�VSHFLILF�REMHFW�DUH�ILOWHUHG���7KH�WZR�NLQGV�RI�ILOWHUV�FDQ
FR�H[LVW�ZLWKLQ�D�VLQJOH�VHUYHU��LQ�VXFK�D�FDVH�WKH�SHU�REMHFW�ILOWHUV�DUH�DUFKLWHFWXUDOO\�FORVHU�WR�WKH�REMHFW�LPSOHPHQWDWLRQ
�DUH�LQYRNHG�DIWHU�SHU�SURFHVV�ILOWHUV�ZKHQ�DQ�LQYRFDWLRQ�DUULYHV�DQG�EHIRUH�SHU�SURFHVV�ILOWHUV�ZKHQ�WKH�LQYRFDWLRQ
UHWXUQV���1RWH�WKDW�WKH�SHU�SURFHVV�ILOWHUV�FDQQRW�DFFHVV�DUJXPHQWV�RI�WKH�UHTXHVWV²RQO\�WKH�RSHUDWLRQ�QDPH�DQG�WKH
WDUJHW�REMHFW�UHIHUHQFH�LV�DYDLODEOH�

3HU�SURFHVV�ILOWHUV�FDQ�EH�LQVWDOOHG�LQ�HLJKW�SRLQWV�DORQJ�WKH�UHTXHVW�SURFHVVLQJ�SDWK�

�� FOLHQW�VLGH���EHIRUH�DQG�DIWHU�PDUVKDOOLQJ�GDWD�LQWR�DQ�RXWJRLQJ�UHTXHVW��EHIRUH�DQG�DIWHU�XQPDUVKDOOLQJ�GDWD�IURP
DQ�LQFRPLQJ�UHSO\

�� VHUYHU�VLGH���EHIRUH�DQG�DIWHU�XQPDUVKDOOLQJ�GDWD�IURP�DQ�LQFRPLQJ�UHTXHVW��EHIRUH�DQG�DIWHU�PDUVKDOOLQJ�GDWD
LQWR�DQ�RXWJRLQJ�UHSO\

:KHQ�WKH�FOLHQW�DQG�WKH�VHUYHU�DUH�FROORFDWHG�LQ�WKH�VDPH�DGGUHVV�VSDFH��RQO\�SHU�REMHFW�ILOWHUV�FDQ�EH�XVHG��3HU�REMHFW
ILOWHUV�UHTXLUH�WKH�LPSOHPHQWDWLRQ�WR�EH�ERXQG�WR�WKH�VNHOHWRQ�FODVV�XVLQJ�WKH�7,(�DSSURDFK�

$QRWKHU�ZD\�WR�PRGLI\�LQFRPLQJ�RU�RXWJRLQJ�UHTXHVWV��E\�DGGLQJ�GDWD�QHZ�GDWD�RU�E\�PRGLI\LQJ�WKH�H[LVWLQJ�GDWD�ZLWKLQ
WKH�UHTXHVW��LV�SURYLGHG�E\�UHTXHVW�WUDQVIRUPHUV��7UDQVIRUPHUV�DUH�LQYRNHG�XSRQ�DOO�VHQW�RU�UHFHLYHG�UHTXHVWV�ZLWKLQ�D
SURFHVV��8QOLNH�ILOWHU��D�WUDQVIRUPHU�GRHV�QRW�RSHUDWH�GLUHFWO\�XSRQ�WKH�5HTXHVW�FODVV��EXW�RQO\�XSRQ�D�GDWD�EXIIHU��DUUD\
RI�RFWHWV��

2UEL[�VXSSRUWV�LQWHJUDWLRQ�RI�WKH�VHUYHU�HYHQW�SURFHVVLQJ�ORRS�ZLWK�D�IRUHLJQ�HYHQWV�KDQGOHU��7KHUH�DUH�WZR�ZD\V�WR
DFKLHYH�WKLV�LQWHJUDWLRQ²HLWKHU�WKH�IRUHLJQ�HYHQW�KDQGOHU�SROOV�IRU�2UEL[�HYHQWV��VHH�WKH�SURFHVV(YHQWV���VHW�RI
FDOOV���RU�WKH�FRGH�WKDW�SROOV�IRU�IRUHLJQ�HYHQWV�LV�FDOOHG�IURP�ZLWKLQ�WKH�2UEL[�HYHQW�ORRS��VHH�WKH�DGG)RUHLJQ)'��
VHW�RI�FDOOV���7KLV�LV�HVSHFLDOO\�XVHIXO�LQ�VLQJOH�WKUHDGHG�DSSOLFDWLRQV�



��

�������� 0XOWL�WKUHDGLQJ�([WHQVLRQV

2UEL[�LV�DYDLODEOH�LQ�WZR�EDVLF�YHUVLRQV��VLQJOH�WKUHDGHG��2UEL[��DQG�PXOWL�WKUHDGHG��2UEL[07����7KH�RQO\�VLJQLILFDQW
GLIIHUHQFH�EHWZHHQ�WKH�WZR�YHUVLRQV�LV�WKDW�DOO�OLEUDULHV�SURYLGHG�ZLWK�2UEL[07�DUH�WKUHDG�VDIH��DQ�DSSOLFDWLRQ�FRGH
ZULWWHQ�IRU�WKH�VLQJOH�WKUHDGHG�2UEL[�ZLOO�H[HFXWH�FRUUHFWO\�LI�OLQNHG�ZLWK�2UEL[07�OLEUDULHV��

7KH�WKUHDG�VDIH�OLEUDULHV�DUH�EXLOW�XSRQ�WKH�XQGHUO\LQJ�RSHUDWLQJ�V\VWHP
V�WKUHDG�SDFNDJH��%RWK�WKH�FOLHQW�DQG�WKH�VHUYHU
FDQ�EH�PXOWL�WKUHDGHG��SURYLGHG�WKHLU�FRGH�DOVR�UHOLHV�RQ�WKH�RSHUDWLQJ�V\VWHP
V�WKUHDG�SDFNDJH���0XOWL�WKUHDGHG�DQG
VLQJOH�WKUHDGHG�FOLHQWV�DQG�VHUYHUV�FDQ�EH�FRPELQHG�LQ�DQ\�IDVKLRQ�

���������� 0XOWL�WKUHDGHG�6HUYHUV

$Q�2UEL[� VHUYHU� FDQ� VXSSRUW� DOO� RI� WKH� WKUHDGLQJ� VWUDWHJLHV� OLVWHG� LQ� VHFWLRQ� �����������8VLQJ� WKH� UHTXHVW� ILOWHULQJ
PHFKDQLVP��VSHFLDO�SHU�SURFHVV�ILOWHU�RI�WKH�&25%$��7KUHDG)LOWHU�FODVV���2UEL[�DOORZV�WKH�VHUYHU�SURJUDPPHU
WR�DUELWUDULO\�FUHDWH�WKUHDGV�WR�VHUYH�LQFRPLQJ�UHTXHVWV�RU�WR�SDVV�WKH�UHTXHVW�WR�DQ\�RI�WKH�H[LVWLQJ�WKUHDGV��7KXV��WKH
SURJUDPPHU�FDQ�FKRRVH�WKH�EHVW�ILWWLQJ�VWUDWHJ\�IRU�GLVSDWFKLQJ�RI�LQFRPLQJ�UHTXHVWV�

7KH�IOH[LELOLW\�RI�WKLV�DSSURDFK�LV�SDLG�IRU�E\�WKH�IDFW�WKDW�QRQH�RI�WKH�WKUHDGLQJ�VWUDWHJLHV�IURP�VHFWLRQ�����������LV
VXSSRUWHG� DXWRPDWLFDOO\� �WKH� SURJUDPPHU� KDV� WR� LPSOHPHQW� WKHP� E\� KDQG� E\� LQKHULWLQJ� IURP� WKH�
&25%$��7KUHDG)LOWHU�EDVH�FODVV�DQG�E\�UHZULWLQJ�WKH�LQ5HTXHVW3UH0DUVKDOO���PHWKRG���2Q�WKH�RWKHU
KDQG��LW�LV�QRW�GLIILFXOW�WR�LPSOHPHQW�WKH�PRVW�FRPPRQ�VWUDWHJLHV��H�J��SRRO�RI�WKUHDGV��RQFH�DQG�UHXVH�WKH�FRGH�ZKHQHYHU
LW�LV�XVHIXO��H�J��DV�D�OLEUDU\���

7KH�07�322/�WHVW�YHULILHV�WKH�DELOLW\�RI�WKH�25%�WR�FUHDWH�SRRO�RI�WKUHDGV��7KH�LPSOHPHQWDWLRQ�RI�WKH�WKUHDGLQJ�VWUDWHJ\
LV�IXOO\�LQ�WKH�VHUYHU�SURJUDPPHU
V�KDQGV�

���������� 0XOWL�WKUHDGHG�&OLHQWV

7KH�2UEL[�FOLHQW�FDQ�EH�PXOWL�WKUHDGHG��%RWK�WKH�07�&/,(17�DQG�WKH�07�&211�EHQFKPDUNV�WDNH����VHFRQGV�WR
FRPSOHWH��LQGLFDWLQJ�WKDW�2UEL[�FOLHQWV�FDQ�LVVXH�SDUDOOHO�UHTXHVWV�ERWK�RYHU�VLQJOH�DQG�PXOWLSOH�FRQQHFWLRQV�

���������� 0XOWL�WKUHDGHG�25%

$W�WKH�25%�OHYHO��D�VLQJOH�7&3�,3�FRQQHFWLRQ�LV�XVHG�WR�WUDQVIHU�DOO�UHTXHVWV�EHWZHHQ�WZR�DGGUHVV�VSDFHV��7KH�DSSOLFDWLRQ
SURJUDPPHU�FDQ�OLPLW� WKH�QXPEHU�RI� WKUHDGV�KDQGOLQJ�WKH� LQFRPLQJ�FRQQHFWLRQV��FRQQHFWLRQ� WKUHDGV��E\�XVLQJ� WKH
&25%$��25%�PD[&RQQHFWLRQ7KUHDGV���RSHUDWLRQ��DQG�WKH�QXPEHU�RI�FRQQHFWLRQV�SHU�FRQQHFWLRQ�WKUHDG�E\
XVLQJ�WKH�&25%$��25%�PD[)'V3HU&RQQHFWLRQ7KUHDG���FDOO�

���������� &RQFXUUHQF\

%RWK�DW�WKH�FOLHQW�DQG�DW�WKH�VHUYHU�VLGH��LW�LV�WKH�DSSOLFDWLRQ�SURJUDPPHU�ZKR�LV�UHVSRQVLEOH�IRU�SURWHFWLQJ�VKDUHG�GDWD
VWUXFWXUHV�DW�WKH�DSSOLFDWLRQ�OHYHO��XVLQJ�WKH�XQGHUO\LQJ�RSHUDWLQJ�V\VWHP
V�V\QFKURQL]DWLRQ�SULPLWLYHV��

$V�IRU�ORFNLQJ�WKH�25%
V�LQWHUQDO�GDWD�VWUXFWXUHV��D�SURJUDPPHU�FDQ�FRQWURO�WKH�ORFNLQJ�RI�HYHU\�&25%$��2EMHFW
LQVWDQFH�XVLQJ�LWV�BHQDEOH,QWHUQDO/RFN���RSHUDWLRQ�

����������������������������������������������������������

� 2UEL[�IRU�:LQGRZV�LV�VKLSSHG�ZLWK�ERWK�WKH�VLQJOH�WKUHDGHG�DQG�WKH�PXOWL�WKUHDGHG�OLEUDULHV�

� )RU�DQ�H[DPSOH�LPSOHPHQWDWLRQ��VHH�WKH�07�322/�EHQFKPDUN�



��

�������� 0DQDJHPHQW�([WHQVLRQV

$ORQH��WKH�2UEL[�LQVWDOODWLRQ�SURYLGHV�D�VHW�RI�FRPPDQG�OLQH�XWLOLWLHV�WR�PDQDJH�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\��XVHG
E\�WKH�2UEL[�GDHPRQ�WR�LPSOHPHQW�G\QDPLF�DFWLYDWLRQ�SROLFLHV��DSDUW�IURP�WKH�G\QDPLF�DFWLYDWLRQ��WKH�,PSOHPHQWDWLRQ
5HSRVLWRU\�DOVR�SURYLGHV�D�OHYHO�RI�VHFXULW\�E\�UHTXLULQJ�HDFK�VHUYHU�WR�EH�UHJLVWHUHG�ZLWK�H[SOLFLW�ODXQFK�DQG�LQYRNH
ULJKWV�EDVHG�RQ�XVHU�DQG�KRVW�QDPHV��

7KH�EDVLF� LQVWDOODWLRQ� RI�2UEL[� ���F�'HVNWRS� DOVR� FRQWDLQV� WKH�*8,7RROV� ���� SDFNDJH�� IXQFWLRQDOO\� VLPLODU� WR� WKH
FRPPDQG�OLQH�XWLOLWLHV�PHQWLRQHG�DERYH�HQFDSVXODWHG�LQ�D�FRPIRUWDEOH�JUDSKLFDO�VXLWH��7KH�*8,7RROV�����SDFNDJH
FRQWDLQV�WKH�IROORZLQJ�WRROV�

�� 2UEL[�&RQILJXUDWLRQ�7RRO� �� IRU� EDVLF� FRQILJXUDWLRQ�RI� WKH� ORFDO�25%� LQVWDOODWLRQ� �QHWZRUN� FRQILJXUDWLRQ�
GLUHFWRULHV��ORJJLQJ�DQG�RWKHU�EDVLF�VHWWLQJV��

�� 2UEL[�,QWHUIDFH�5HSRVLWRU\�%URZVHU���WR�EURZVH�WKH�FRQWHQWV�RI�WKH�,QWHUIDFH�5HSRVLWRU\�VHUYHU��VHH�VHFWLRQ
�������

�� 2UEL[�1DPLQJ�6HUYLFH�%URZVHU���WR�EURZVH�WKH�FRQWHQWV�RI�WKH�1DPLQJ�6HUYLFH�GDWDEDVH��VHH�VHFWLRQ����������

�� 2UEL[�6HUYHU�0DQDJHU���WR�PDQDJH�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\��DQG�DOVR�WR�FRQILJXUH�UHPRWH�2UEL[�REMHFW
LPSOHPHQWDWLRQV��SURYLGHG�WKH�XVHU�KDV�WKH�QHFHVVDU\�ULJKWV��

$�VHSDUDWH�PDQDJHPHQW�SDFNDJH��FDOOHG�2UEL[0DQDJHU��LV�DOVR�DYDLODEOH��7KURXJK�WKH�JUDSKLFDO�XVHU�LQWHUIDFH�RI�WKH
2UEL[0DQDJHU�VXLWH��D�V\VWHP�DGPLQLVWUDWRU�FDQ�PRQLWRU�DQG�PDQDJH�WKH�2UEL[�DSSOLFDWLRQV�UXQQLQJ�RQ�YDULRXV�KRVWV
WKURXJKRXW�WKH�QHWZRUN��,Q�DGGLWLRQ�WR�WKH�JUDSKLFDO�LQWHUIDFH��2UEL[0DQDJHU�DOVR�SURYLGHV�DFFHVV�WR�WKH�PRQLWRULQJ�DQG
PDQDJHPHQW�LQIRUPDWLRQ�WKURXJK�WKH�6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��6103��0DQDJHPHQW�,QIRUPDWLRQ�%DVH
�0,%���+HQFH��WKH�V\VWHP�DGPLQLVWUDWRU�FDQ�PDQDJH�2UEL[�XVLQJ�DQ\�6103�V\VWHP�PDQDJHPHQW�SODWIRUP�

$SDUW�IURP�DOORZLQJ�WKH�V\VWHP�DGPLQLVWUDWRU�WR�DFFHVV�WKH�FRQILJXUDWLRQ�DQG�PDQDJHPHQW�LQIRUPDWLRQ�IURP�D�VLQJOH
ORFDWLRQ��2UEL[0DQDJHU�DOVR�PRQLWRUV�2UEL[�FRPSRQHQWV�DQG�QRWLILHV�WKH�DGPLQLVWUDWRU�DERXW�XQH[SHFWHG�HYHQWV��VXFK
DV�VHUYHU�VKXWGRZQV�RU�H[FHSWLRQV��WR�QRWLI\�WKH�PDQDJHPHQW�VHUYLFH�RI�DQ�H[FHSWLRQ��WKH�DSSOLFDWLRQ�PXVW�EH�OLQNHG�ZLWK
D�PDQDJHPHQW�OLEUDU\���2UEL[0DQDJHU�FDQ�DOVR�FROOHFW�VWDWLVWLFDO�LQIRUPDWLRQ��H�J��QXPEHU�RI�LQYRFDWLRQV��QXPEHU�RI
H[FHSWLRQ�UDLVHG��WKURXJKSXW��QXPEHU�RI�FRQQHFWLRQV��TXHXH�OHQJWKV��IURP�D�UXQQLQJ�DSSOLFDWLRQ�

������ 6FDODELOLW\

�������� 6SHHG�YV��1XPEHU�RI�2EMHFWV

���������� 352;<

7KH�352;<�&5($7(�EHQFKPDUN�LQGLFDWHV�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�DQG�WKH�REMHFW�FUHDWLRQ�WLPH�ERWK
RQ�WKH�VHUYHU�DQG�WKH�FOLHQW�VLGHV��7KH�352;<�),567�DQG�352;<�1(;7�EHQFKPDUNV�VKRZ�WKDW�

�� 7KHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WLPH�LW�WDNHV�WR�LQYRNH�DQ�RSHUDWLRQ�IRU�WKH�ILUVW�WLPH�DQG�IRU�DOO
VXEVHTXHQW�WLPHV�



��

352;< 17�ORFDO 17�LGOH�QHW

REMHFWV ���� ���� ���� ���� ���� ����

&5($7( ���� ����� ����� ����� ����� �����

),567 ���� ���� ����� ���� ����� �����

1(;7 ���� ���� ����� ���� ���� �����

)LJ������ 7DEOH�352;<�17�$0'����DQG�,QW�����!�$0'����LGOH�QHW��WLPH�LQ�PV�

���������� 352;<�/27

7KH�352;<�/27�EHQFKPDUN�VKRZV�WKDW�

�� 7KHUH�LV�D�OLQHDU�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�VHUYHU�DQG�WKH�WLPH�LW�WDNHV�WR�FUHDWH
DQG�UHJLVWHU�D�QHZ�REMHFW��7KH�GHSHQGHQFH�EHFRPHV�VLJQLILFDQW�ZLWK�KXQGUHGV�RI�REMHFWV�KDQGOHG�

�� 7KHUH�LV�D�OLQHDU�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�FOLHQW�DQG�WKH�WLPH�LW�WDNHV�WR�UHFHLYH
D�QHZ�REMHFW�UHIHUHQFH��7KH�GHSHQGHQFH�EHFRPHV�VLJQLILFDQW�ZLWK�KXQGUHGV�RI�REMHFWV�KDQGOHG�

�� 7KHUH�LV�D�OLQHDU�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�VHUYHU�DQG�WKH�WLPH�LW�WDNHV�WR�LQYRNH
D�UHTXHVW�RQ�WKH�VHUYHU��7KH�GHSHQGHQFH�EHFRPHV�VLJQLILFDQW�ZLWK�WKRXVDQGV�RI�REMHFWV�KDQGOHG�

�� 7KH�GHSHQGHQF\�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�DQG�LQYRFDWLRQ�WLPHV�LV� OHVV�GUDPDWLF�RQ�WKH�3HQWLXP�3UR
PDFKLQH�WKDQ�LW�LV�RQ�RWKHUV�ZH�KDYH�KDG�WKH�FKDQFH�WR�WHVW�

)LJ������ 352;<�/27�17�$0'����ORFDO )LJ������ 352;<�/27�17�3HQWLXP3UR�,QW����ORFDO
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)LJ������ 352;<�/27�17�$0'����ORFDO

)LJ������ 352;<�/27�17�$0'����ORFDO

�������� 5HVRXUFHV�YV��1XPEHU�RI�2EMHFWV

)RU�������REMHFWV��WKH�FOLHQW�FRQVXPHV������E\WHV�SHU�REMHFW�SUR[\��WKH�VHUYHU�FRQVXPHV������E\WHV�SHU�REMHFW��D�WULYLDO
LPSOHPHQWDWLRQ�REMHFW�ZLWK�QR�DWWULEXWHV�DQG�RQH�RSHUDWLRQ�YRLG�[����

�������� 5HVRXUFHV�YV��4XHXHG�5HTXHVWV

���������� 21(:$<

:KHQ�WHVWLQJ�2UEL[����F����WKH�QXPEHU�RI�RQHZD\�YRLG�FDOOV�WKDW�FRXOG�EH�LVVXHG�EHIRUH�WKH�FOLHQW�EORFNHG�ZDV�RQO\
OLPLWHG�E\�PDFKLQH�UHVRXUFHV��7KH�FDOOV�ZHUH�TXHXHG�XQWLO�DOO�DYDLODEOH�YLUWXDO�PHPRU\�ZDV�FRQVXPHG��LQ�RXU�WHVWV�
������TXHXHG�RQHZD\�FDOOV�FRQVXPHG����0%�5$0��

'HWDLOV�FDQ�EH�IRXQG�LQ�WKH�2UEL[�&���NQRZOHGJH�EDVH�DV�DUWLFOHV�QXPEHU������������������DQG���������

������ 5REXVWQHVV

1R�XQH[SHFWHG�FUDVKHV�DQG�QR�EXJV�ZHUH�HQFRXQWHUHG�LQ�2UEL[�XQGHU�QRUPDO�XVDJH�FRQGLWLRQV��7KH�25%�H[KLELWHG�D
VWDEOH�SHUIRUPDQFH�LQ�RXU�WHVWV�
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)��RS ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
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�������� 5HOLDEOH�6HUYHUV

5HOLDEOH�VHUYHUV�FDQ�EH�FRQVWUXFWHG�XVLQJ�WKH�DXWR�UHELQGLQJ�IHDWXUH�DQG�WKH�2UEL[�GDHPRQ��GDHPRQ�XVHG�IRU�UHJLVWHULQJ
WKH�REMHFW�LPSOHPHQWDWLRQV�DQG�IRU�G\QDPLF�DFWLYDWLRQ�RI�WKH�REMHFW�LPSOHPHQWDWLRQV���3HUVLVWHQW�REMHFWV��EDVHG�RQ
/RDGHUV��FDQ�EH�XVHG�DV�ZHOO²DIWHU�D�VHUYHU�FUDVK��WKH�2UEL[�GDHPRQ�ZLOO�UHVWDUW�WKH�VHUYHU��WKH�REMHFW�VWDWH�FDQ�WKHQ�EH
UHVWRUHG�XVLQJ�/RDGHUV�

�������� /LPLWV

���������� 6,=(

,Q�2UEL[��WKH�PD[LPXP�UHTXHVW�VL]H�LV�QRW�OLPLWHG��WHVWHG�XS�WR���0%�UHTXHVWV���:KHQ�D�WRR�ODUJH�PHVVDJH�DUULYHV�DW�WKH
VHUYHU��WKH�PDFKLQH�UHVRXUFHV��PHPRU\��DUH�H[KDXVWHG��QR�H[FHSWLRQ�LV�UDLVHG�

���������� 1XPEHU�RI�2EMHFWV

2UEL[����07�$,;�VHUYHU�WHUPLQDWHV�DIWHU�������REMHFWV�DUH�FUHDWHG���6HUYHU�NLOOHG����2Q�WKH�17�SODWIRUP��WKH�QXPEHU
RI�REMHFWV�ZDV�RQO\�OLPLWHG�E\�WKH�DPRXQW�RI�DYDLODEOH�PHPRU\��DV�IDU�DV�ZH�FRXOG�WHVW��WKH�$,;�OLPLWV�GR�QRW�DSSO\�RQ
17��

�������� %XJV

���������� 6HUYHU�QDPH�FDVH�VHQVLWLYLW\�EXJ

:KHQHYHU� D� VHUYHU� LV� VWDUWHG�� LW� FKHFNV�ZKHWKHU� LW� KDV� EHHQ� UHJLVWHUHG� E\� SXWLW��0DQXDOO\� ODXQFKHG� VHUYHUV� XVH� D
FDVH�LQVHQVLWLYH�FKHFN��DXWRPDWLFDOO\�ODXQFKHG�VHUYHUV�XVH�D�FDVH�VHQVLWLYH�FKHFN��+HQFH��D�VHUYHU�PD\�IDLO�WR�VWDUW��RU
UH�VWDUW��DXWRPDWLFDOO\�HYHQ�ZKHQ�LW�FDQ�EH�ODXQFKHG�PDQXDOO\��7KLV�EHKDYLRU�LV�H[KLELWHG�E\�2UEL[����F���17�DQG�RQ
2UEL[����F�17�

���������� 0RGXOH�OHYHO�W\SHGHIV�EXJ

7KH�2UEL[�,'/�FRPSLOHU�JHQHUDWHV�LQFRUUHFW�FRGH�H�J��IRU��PRGXOH�$�^�W\SHGHI�VHTXHQFH��LQW!�%��`��
�WKH�JHQHUDWHG�&���FRGH�FDQQRW�EH�FRPSLOHG�EHFDXVH�RI�XQGHILQHG�VWDWLF�IXQFWLRQV���7KLV�LV�D�EXJ�RI�WKH�2UEL[����F��
,'/�FRPSLOHU��DQG�LV�IL[HG�LQ�2UEL[����F�

���������� 6FRSHG�QDPH�FROOLVLRQ�EXJ

7KH�2UEL[�,'/�FRPSLOHU�JHQHUDWHV�DQ�HUURU�PHVVDJH�ZKHQ�WZR�QDPHV�LQ�GLIIHUHQW�VFRSHV�GLIIHU�LQ�FDVH�RQO\��H�J��IRU
�LQWHUIDFH�$�^�YRLG�D�����`�����7KLV�LV�D�EXJ�RI�WKH�2UEL[����F���,'/�FRPSLOHU��DQG�LV�IL[HG�LQ�2UEL[����F�

���������� 8VHU�QDPH�ZLWK�VSDFHV�EXJ

2UEL[����F���GDHPRQ�KDV�SUREOHPV�KDQGOLQJ�XVHU�DFFRXQW�QDPHV�WKDW�FRQWDLQ�VSDFHV��DPRQJ�RWKHU�WKLQJV��ULJKWV�WR
ODXQFK�DQG�LQYRNH�VHUYHUV�DUH�QRW�WHVWHG�FRUUHFWO\��

���������� 7HOQHW�WR�,,23�SRUW�EXJ

2UEL[����F���GDHPRQ�FUDVKHV�ZKHQ�VRPHRQH�WHOQHWV�WR�LWV�,,23�OLVWHQLQJ�SRUW�DQG�VWDUWV�VHQGLQJ�JDUEDJH��7KLV�EXJ�LV
IL[HG�LQ�2UEL[����F�



��

���������� ,QWHURSHUDELOLW\�%XJ

2UEL[�VHUYHU�RQ�17�FDQQRW�EH�DFFHVVHG�E\�RWKHU�WKDQ�2UEL[�FOLHQW��2UEL[�����VHUYHU�RQ�$,;�KDV�SUREOHPV�ZLWK�VHTXHQFHV�
)RU�PRUH�LQIRUPDWLRQ�VHH�WKH�VHFWLRQV���������DQG���������

���� 6HUYLFHV

2I�WKH�VWDQGDUGL]HG�VHUYLFHV��WKH�1DPLQJ�6HUYLFH��2UEL[1DPHV���WKH�(YHQWV�6HUYLFH��2UEL[(YHQWV���WKH�7UDGLQJ�6HUYLFH
�2UEL[7UDGHU���WKH�6HFXULW\�6HUYLFH��2UEL[6HFXULW\���DQG�WKH�7UDQVDFWLRQ�6HUYLFH��2UEL[276��DUH�SURYLGHG��$�QXPEHU
RI�SURSULHWDU\�VHUYLFHV�LV�DOVR�SURYLGHG��LQFOXGLQJ�2UEL[7DON�IRU�PHVVDJLQJ��FRPSOLHV�ZLWK�EXW�VLJQLILFDQWO\�H[WHQGV�WKH
(YHQWV�6HUYLFH���2UEL[66/�IRU�VHFXUH�FRQQHFWLRQV��DQG�D�QXPEHU�RI�DGDSWHUV�WR�SURGXFWV�VXFK�DV�2EMHFW6WRUH��9HUVDQW�
DQG�046HULHV�

�������� /LIHF\FOH�6HUYLFH

1HLWKHU�WKH�VWDQGDUGL]HG�/LIHF\FOH�6HUYLFH�QRU�DQ\�IXQFWLRQDOO\�VLPLODU�UHSODFHPHQW�LV�SURYLGHG�E\�2UEL[��5HIHUHQFH
FRXQWLQJ�LV�XVHG�WR�NHHS�WUDFN�RI�REMHFW�DQG�SUR[\�XVDJH�DQG�WR�GHOHWH�XQXVHG�REMHFWV�DQG�SUR[LHV�

�������� 1DPLQJ�6HUYLFH

7KH�LPSOHPHQWDWLRQ�RI�WKH�1DPLQJ�6HUYLFH�LQ�2UEL[�LV�FDOOHG�2UEL[1DPHV��2UEL[1DPHV�FODLPV�IXOO�FRPSOLDQF\�ZLWK
WKH�20*�1DPLQJ�6HUYLFH�VSHFLILFDWLRQ�DQG�SURYLGHV�DOO�LQWHUIDFHV�GHILQHG�E\�WKH�VWDQGDUG�LQFOXGLQJ�WKH�QDPHV�OLEUDU\�
2UEL[1DPHV�H[WHQGV�WKH�VWDQGDUG�E\�PDNLQJ�LW�SRVVLEOH�WR�ELQG�VHYHUDO�REMHFWV�WR�D�VLQJOH�QDPH�

7KH�2UEL[1DPHV�VHUYHU�LV�SHUVLVWHQW²WKH�GDWDEDVH�RI�QDPH�WR�REMHFW�ELQGLQJV�LV�SUHVHUYHG�DFURVV�VHUYHU�LQYRFDWLRQV�
7KLV�LQFUHDVHV�WKH�RYHUDOO�UREXVWQHVV�RI�WKH�V\VWHP�WKDW�XVHV�2UEL[1DPHV�

7KH�2UEL[1DPHV�VHUYHU�H[WHQGV�WKH�20*�1DPLQJ�6HUYLFH�VWDQGDUG�E\�SURYLGLQJ�D�VSHFLDO�KDQGOLQJ�RI�REMHFW�JURXSV
�REMHFW�JURXS�LV�DQ�REMHFW�FROOHFWLRQ�LPSOHPHQWHG�E\�WKH�2UEL[1DPHV�VHUYHU���:KHQ�UHVROYLQJ�D�QDPH�ERXQG�WR�DQ�REMHFW
JURXS��WKH�2UEL[1DPHV�VHUYHU�UHWXUQV�D�UHIHUHQFH�RI�D�VLQJOH�JURXS�PHPEHU��SLFNHG�XVLQJ�HLWKHU�D�URXQG�URELQ�RU�D
UDQGRP�FKRLFH�DOJRULWKP��8VLQJ�WKLV�PHFKDQLVP��PXOWLSOH�VHUYHUV�FDQ�RIIHU�D�VHUYLFH�XQGHU�WKH�VDPH�QDPH��H�J��IRU�ORDG
EDODQFLQJ�SXUSRVHV���ZLWK�FOLHQWV�EHLQJ�XQDZDUH�RI�WKH�VHUYLFH�UHSOLFDWLRQ�

$V� D� SDUW� RI� WKH� VHUYLFH�� D� FROOHFWLRQ� RI� FRPPDQG� OLQH� XWLOLWLHV� LV� SURYLGHG�� 7KH� XWLOLWLHV� DOORZ� VHUYLFH� FOLHQWV� WR
PDQLSXODWH� WKH�FRQWHQWV�RI� WKH�QDPH�WR�REMHFW�ELQGLQJV�GDWDEDVH�XVLQJ�RSHUDWLRQV�VLPLODU� WR� WKRVH�H[SRUWHG�E\� WKH
VWDQGDUGL]HG�,'/�LQWHUIDFHV�

�������� 7UDGLQJ�6HUYLFH

7KH�LPSOHPHQWDWLRQ�RI� WKH�7UDGLQJ�6HUYLFH�IRU�2UEL[�LV�FDOOHG�2UEL[7UDGHU��2UEL[7UDGHU�FRPSOLHV�ZLWK� WKH�20*
7UDGLQJ�6HUYLFH�VWDQGDUG�DQG�LPSOHPHQWV�WKH�/LQNHG�7UDGHU�VHUYLFH��WKH�/LQNHG�7UDGHU�VHUYLFH�IXQFWLRQDOLW\�LQFOXGHV
UHJLVWHULQJ�DQG�TXHU\LQJ�RI�RIIHUV��DGPLQLVWHULQJ�DQG�OLQNLQJ�RI�7UDGHUV��EXW�GRHV�QRW�LQFOXGH�SUR[\�RIIHUV��

7KH�2UEL[7UDGHU�VHUYHU�LV�SHUVLVWHQW²WKH�GDWDEDVH�RI�RIIHUHG�VHUYLFHV�LV�SUHVHUYHG�DFURVV�VHUYHU�LQYRFDWLRQV��7KLV
LQFUHDVHV�WKH�RYHUDOO�UREXVWQHVV�RI�WKH�V\VWHP�WKDW�XVHV�2UEL[7UDGHU�

$V�D�SDUW�RI�WKH�2UEL[7UDGHU�VHUYLFH��D�*8,�XWLOLW\�WR�PDQDJH�WKH�7UDGHU�VHUYHUV�LV�SURYLGHG��7KH�XWLOLW\�DOORZV�WR�PDQDJH
VHUYLFH�RIIHUV��TXHU\��OLVW��DGG��PRGLI\��UHPRYH���PDQDJH�VHUYLFH�W\SHV��OLVW��DGG��UHPRYH���DQG�WR�VHW�IHGHUDWLRQ�LPSRUW
DWWULEXWHV�



��

�������� (YHQWV�6HUYLFH

7KHUH�DUH�WZR�LPSOHPHQWDWLRQV�RI�WKH�(YHQWV�6HUYLFH�IRU�2UEL[²2UEL[(YHQWV�DQG�2UEL[7DON��2UEL[(YHQWV�FRPSOLHV
ZLWK�WKH�20*�(YHQWV�6HUYLFH�VSHFLILFDWLRQ�DQG�SURYLGHV�XQW\SHG�DQG�W\SHG�HYHQWV�XVLQJ�WKH�SXVK�FRPPXQLFDWLRQ�PRGHO
RQ�D�WUDQVLHQW�HYHQW�FKDQQHO��2UEL[7DON�FRPSOLHV�ZLWK�WKH�20*�(YHQWV�6HUYLFH�VSHFLILFDWLRQ�DQG�SURYLGHV�XQW\SHG
HYHQWV�XVLQJ�WKH�SXVK�DQG�SXOO�FRPPXQLFDWLRQ�PRGHOV�RQ�D�UHOLDEOH�SHUVLVWHQW�HYHQW�FKDQQHO�

7KH�2UEL[(YHQWV�VHUYLFH�FRPHV�DV�WZR�VHUYHUV��RQH�LPSOHPHQWLQJ�WKH�XQW\SHG�HYHQWV��WKH�RWKHU�LPSOHPHQWLQJ�WKH�W\SHG
HYHQWV��7KH�XQW\SHG�HYHQWV�VHUYHU�FDQ�SURYLGH�DQ�DUELWUDU\�QXPEHU�RI�HYHQW�FKDQQHOV�DQG�FDQ�EXIIHU�SHQGLQJ�HYHQWV�LQ
D�WUDQVLHQW�VWRUDJH��7KH�W\SHG�HYHQWV�VHUYHU�SURYLGHV�D�VLQJOH�HYHQW�FKDQQHO�

,Q�WKH�2UEL[7DON�VHUYLFH��HYHQWV�DUH�JURXSHG�KLHUDUFKLFDOO\�XVLQJ�8QLIRUP�5HVRXUFH�/RFDWRU��85/��OLNH�WRSLF�QDPHV
�PDQDJHG�E\�WKH�2UEL[7DON�'LUHFWRU\�(QTXLULHV�GDHPRQ���&RPSDUHG�WR�WKH�1DPLQJ�6HUYLFH��WKLV�PHFKDQLVP�LV�PRUH
IOH[LEOH��DV�WKH�HYHQW�FRQVXPHUV�FDQ�VHOHFW�WKHLU�WRSLFV�RI�LQWHUHVW�XVLQJ�ZLOGFDUGV�

7KH�2UEL[7DON�VHUYLFH�LPSOHPHQWV�WKH�HYHQW�GHOLYHU\�PHFKDQLVP�DWRS�WKH�8'3�,3�PXOWLFDVW�VXSSRUW��WKXV�\LHOGLQJ
FRQVLGHUDEOH�VFDODELOLW\�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�DWWDFKHG�FRQVXPHUV��0XOWLFDVW�,3�DGGUHVVHV�DUH�DVVLJQHG�RQ�D�SHU�
WRSLF�EDVLV�E\�WKH�2UEL[7DON�'LUHFWRU\�(QTXLULHV�GDHPRQ�

%\�LWVHOI��WKH�2UEL[7DON�UHOLDEOH�PXOWLFDVW�SURWRFRO�JXDUDQWHHV�UHOLDEOH��RUGHUHG��GHOLYHU\��DOO�FRQVXPHUV�UHFHLYH�WKH�VDPH
HYHQWV�LQ�WKH�VDPH�RUGHU���,Q�DGGLWLRQ�WR�WKLV��2UEL[7DON�0HVVDJH6WRUH�HYHQW�FKDQQHO�FDQ�EH�XVHG�WR�SURYLGH�SHUVLVWHQW
ORJJLQJ�RI�HYHQWV��XVLQJ�WKH�SHUVLVWHQW�HYHQW�ORJ��D�FRQVXPHU�FDQ�UHTXHVW�SDVW�HYHQWV�WR�EH�UHSOD\HG�H�J��GXULQJ�D�IDLOXUH
UHFRYHU\�SURFHVV��

$V�D�SDUW�RI�WKH�2UEL[7DON�VHUYLFH��D�FROOHFWLRQ�RI�XWLOLWLHV�LV�SURYLGHG��7KH�XWLOLWLHV�DOORZ�VHUYLFH�FOLHQWV�WR�DQDO\]H�WKH
VWDWH�ORJV�RI�WKH�HYHQW�VXSSOLHUV�DQG�FRQVXPHUV��WR�GXPS�WKH�FRQWHQWV�RI�WKH�SHUVLVWHQW�HYHQW�FKDQQHOV��DQG�WR�PRQLWRU
WKH�2UEL[7DON�PXOWLFDVW�QHWZRUN�WUDIILF�

�������� 3HUVLVWHQF\�6HUYLFH

$OO�E\�LWVHOI��2UEL[�VXSSRUWV�SHUVLVWHQW�REMHFW�UHIHUHQFHV�DQG�ODXQFKLQJ�VHUYHUV�RQ�GHPDQG��7KLV�DOORZV�SHUVLVWHQW�VHUYHUV
WR�EH�LPSOHPHQWHG�ZLWK�VLJQLILFDQW�DPRXQW�RI�FRGLQJ��7R�DXWRPDWH�WKH�DGGLWLRQDO�FRGLQJ�UHODWHG�WR�SURYLGLQJ�SHUVLVWHQF\�
DQG� WR� SURYLGH� IRU� LQWHJUDWLRQ� RI� SHUVLVWHQW� VHUYHUV�ZLWK� H[LVWLQJ� GDWDEDVH� SURGXFWV�� WKH�2UEL[�'DWDEDVH�$GDSWHU�
2UEL[�2EMHFW6WRUH�$GDSWHU��DQG�WKH�2UEL[�9HUVDQW�$GDSWHU�DUH�SURYLGHG�

7KH�2UEL[�'DWDEDVH�$GDSWHU�LV�D�JHQHULF�IUDPHZRUN�ZKRVH�SXUSRVH�LV�WR�KHOS�VHUYHU�LPSOHPHQWRUV�LQWHJUDWH�DQ�DUELWUDU\
GDWDEDVH�ZLWK�WKH�2UEL[�25%��7KH�DGDSWHU�KHOSV�WR�LPSOHPHQW�DOO�EDVLF�WDVNV�UHODWHG�WR�SURYLGLQJ�SHUVLVWHQW�REMHFWV
�REMHFW�UHIHUHQFH�JHQHUDWLRQ��DFWLYDWLRQ��UHJLVWUDWLRQ��RSHUDWLRQ�GLVSDWFKLQJ�DQG�WUDQVDFWLRQ�PDQDJHPHQW���$�GHWDLOHG
GRFXPHQWDWLRQ�ZLWK�D�VWHS�E\�VWHS�DGDSWHU�LPSOHPHQWDWLRQ�JXLGH�DQG�D�GLDJQRVWLF�VXSSRUW�DUH�SURYLGHG�DV�D�SDUW�RI�WKH
2UEL[�'DWDEDVH�$GDSWHU�

7KH�2UEL[�2EMHFW6WRUH�$GDSWHU�DQG�2UEL[�9HUVDQW�$GDSWHU�DUH�WDLORU�PDGH�WR�LQWHJUDWH�2UEL[�ZLWK�VSHFLILF�REMHFW�
RULHQWHG�GDWDEDVHV��2EMHFW6WRUH�DQG�9HUVDQW���%RWK�DGDSWHUV�DUH�VLPLODU� LQ�VWUXFWXUH� WR� WKH�JHQHULF�2UEL[�'DWDEDVH
$GDSWHU�DQG�DOORZ� WKH�VHUYHU� LPSOHPHQWRU� WR�XVH� WKH� VSHFLILF�2'%06�ZLWKRXW�KDYLQJ� WR�FDUH�DERXW� WKH� LVVXHV�RI
2'%06�25%�LQWHUDFWLRQ�

$SDUW�IURP�WKH�WKUHH�DGDSWHUV�OLVWHG�DERYH��WKH�2UEL[276�WUDQVDFWLRQ�VHUYLFH�FDQ�EH�XVHG�WR�V\QFKURQL]H�DFFHVV�WR
GDWDEDVH�UHVRXUFHV�WKURXJK�WKH�VWDQGDUGL]HG�;�2SHQ�;$�LQWHUIDFH�

�������� 7UDQVDFWLRQ�6HUYLFH

7KH� LPSOHPHQWDWLRQ�RI� WKH�7UDQVDFWLRQ�6HUYLFH� IRU�2UEL[� LV�FDOOHG�2UEL[276��2UEL[276� LV�EDVHG�RQ� WKH�;�2SHQ
GLVWULEXWHG� WUDQVDFWLRQ�SURFHVVLQJ� UHIHUHQFH�PRGHO� DQG�FDQ�EH� DFFHVVHG� WKURXJK�ERWK� WKH�;�2SHQ�7;�;$�DQG� WKH



��

VWDQGDUGL]HG�20*�276�LQWHUIDFHV��7KH�IRXU�PDLQ�FRPSRQHQWV�RI�2UEL[276�DUH�WKH�WUDQVDFWLRQ�DQG�UHVRXUFH�PDQDJHUV�
WKH�FRQFXUUHQF\�FRQWURO�VHUYLFH��DQG�WKH�ORJJLQJ�DQG�UHFRYHU\�PHFKDQLVP�

7KH�2UEL[276�WUDQVDFWLRQ�PDQDJHU�LV�UHVSRQVLEOH�IRU�FRRUGLQDWLQJ�GLVWULEXWHG�WUDQVDFWLRQV��7KH�WUDQVDFWLRQ�PDQDJHU
FRPHV�LQ�D�IRUP�RI�D�OLEUDU\�OLQNHG�WR�DOO�QRGHV��ERWK�FOLHQWV�DQG�VHUYHUV��SDUWLFLSDWLQJ�LQ�D�WUDQVDFWLRQ��7KH�PDQDJHU
VXSSRUWV�PXOWL�WKUHDGLQJ�DQG�QHVWHG�WUDQVDFWLRQV�

7KH�2UEL[276�UHVRXUFH�PDQDJHU�SURYLGHV�DFFHVV�WR�WUDQVDFWLRQ�UHVRXUFHV��7KH�UHVRXUFH�PDQDJHU�VXSSRUWV�WKH�;�2SHQ
;$�LQWHUIDFH��PDNLQJ�LW�SRVVLEOH�WR�FRQQHFW�SURGXFWV�VXFK�DV�2UDFOH��6\EDVH�RU�,QIRUPL[�5'%06�WR�WKH�WUDQVDFWLRQ
VHUYLFH�LQ�DGGLWLRQ�WR�WKH�276�UHVRXUFH�REMHFWV�

7KH�2UEL[276�FRQFXUUHQF\�FRQWURO�VHUYLFH�LV�D�VWUDLJKWIRUZDUG�LPSOHPHQWDWLRQ�RI� WKH�20*�&RQFXUUHQF\�&RQWURO
6HUYLFH��$SSOLFDWLRQV�WKDW�UHTXLUH�ORFNLQJ�FDQ�EH�OLQNHG�ZLWK�WKLV�VHUYLFH�DQG�ORFN�REMHFWV�WKURXJK�LWV�LQWHUIDFHV�

7KH�2UEL[276�ORJJLQJ�SURYLGHV�D�SHUVLVWHQW�ORJ�RI�WUDQVDFWLRQDO�RSHUDWLRQV��7KH�ORJ�FDQ�EH�VWRUHG�LQ�D�ILOH�RU�RQ�D�UDZ
GHYLFH�DQG�RSWLRQDOO\�PLUURUHG��2UEL[276�XVHV�WKH�ORJ�WR�UHSOD\�RSHUDWLRQV�GXULQJ�FUDVK�UHFRYHU\�

$V�D�SDUW�RI�WKH�2UEL[276�VHUYLFH��D�XWLOLW\�WR�YLHZ�WKH�VWDWXV�RI�SDVW�DQG�UXQQLQJ�WUDQVDFWLRQV��WR�FRPPLW�DQG�DERUW
UXQQLQJ�WUDQVDFWLRQV��DQG�WR�PDQDJH�WUDQVDFWLRQ�ORJV�LV�SURYLGHG�

�������� 6HFXULW\�6HUYLFH

$Q�LPSOHPHQWDWLRQ�RI�WKH�20*�6HFXULW\�6HUYLFH�LV�SURYLGHG��2UEL[6HFXULW\���DV�ZHOO�DV�DQ�LQWHUIDFH�WR�WKH�66/�OD\HU
�2UEL[66/��

���� 0LVFHOODQHD

������ 5HTXLUHPHQWV

2UEL[�VXSSRUW�D�YHU\�ZLGH�UDQJH�RI�SODWIRUPV��IURP�3&V�WR�PDLQIUDPHV�DQG�UHDO�WLPH�V\VWHPV�

�� :LQGRZV�17�����LQFOXGLQJ�07�DQG�2&;�VXSSRUW����YHUVLRQ���[
�� 6XQ�6RODULV���[��67�07����YHUVLRQ����
�� +HZOHWW�3DFNDUG�+3�8;��������67�07����YHUVLRQ����
�� +HZOHWW�3DFNDUG�+3�8;�������07����$16,�&���&RPSLOHU����YHUVLRQ����
�� 6LOLFRQ�*UDSKLFV�,5,;���[���YHUVLRQ���[
�� ,%0�$,;��������07����YHUVLRQ����
�� 'LJLWDO�8QL[������07����YHUVLRQ����
�� 'LJLWDO�$OSKD�2SHQ�906Y������YHUVLRQ����
�� 6HTXHQW�695����YHUVLRQ�����
�� 096���YHUVLRQ���[
�� 9[:RUNV�������0����.��3RZHU3&��17�+RVWHG��6RODULV�+RVWHG����YHUVLRQ������
�� 41;�����YHUVLRQ����



��

������ 'HYHORSPHQW�6XSSRUW

�������� 'RFXPHQWDWLRQ

7KH�3URJUDPPHU
V�*XLGH�� WKH� 3URJUDPPHU
V�5HIHUHQFH�*XLGH�� WKH� ,QVWDOODWLRQ� DQG�$GPLQLVWUDWLRQ�*XLGH�� DQG� WKH
$FWLYH;�,QWHJUDWLRQ�*XLGH��IRU�:LQGRZV�YHUVLRQV�RI�2UEL[��DUH�VKLSSHG�ZLWK�2UEL[��ERWK�SULQWHG�DQG�LQ�WKH�$GREH
$FUREDW�3')�IRUPDW���7KH�JXLGHV�DUH�ZHOO�RUJDQL]HG�DQG�UHDGDEOH�

,Q�DGGLWLRQ�WR�WKH�GRFXPHQWDWLRQ��,21$�PDLQWDLQV�D�.QRZOHGJH�%DVH�RI�WHFKQLFDO�DUWLFOHV�UHODWHG�WR�LWV�SURGXFWV��7KH
.QRZOHGJH�%DVH�LV�ZHOO�RUJDQL]HG�DQG�PDQ\�IUHTXHQW�TXHVWLRQV�DQG�XQGRFXPHQWHG�IHDWXUHV�DUH�PHQWLRQHG�WKHUH��7KH
.QRZOHGJH�%DVH�LV�IUHHO\�DFFHVVLEOH�IURP�WKH�,21$�KRPHSDJH��KWWS���ZZZ�LRQD�FRP�VXSSRUW�NE���7KH�,21$�KRPH�SDJH
DOVR�RIIHUV�D�FROOHFWLRQ�RI�GHVLJQ�SDWWHUQV�IRU�2UEL[�DQG�2UEL[:HE��FDOOHG�&RRNERRN�DQG�,QWHUQHW�&RRNERRN��

�������� 'HYHORSPHQW�6XSSRUW

)HDWXUH

$FFHVV�WR�WKH�UHIHUHQFH�FRXQW�YDOXH <HV &25%$��2EMHFW��BUHI&RXQW��

:DUQ�ZKHQ�QHJDWLYH�UHIHUHQFH�FRXQW 1R

5DQJH�FKHFNLQJ�RQ�VHTXHQFHV 1R WKH�>@�RSHUDWRU�GRHV�QRW�FKHFN�ERXQGV

*HQHUDWLRQ�RI�VNHOHWRQ�LPSOHPHQWDWLRQ <HV ,'/�FRPSLOHU�VZLWFK���6�

6\PEROLF�H[FHSWLRQ�GXPSLQJ�WR�VWUHDP <HV RYHUORDGHG�RSHUDWRU����IRU�H[FHSWLRQ�W\SH

%URNHU�DFWLYLW\�ORJJLQJ <HV

5HIHUHQFH�SDUVLQJ�XWLOLWLHV 1R XQGRFXPHQWHG�FDOO�PDNH,25��

�������� 7HFKQLFDO�6XSSRUW

,21$�RIIHUV�WHFKQLFDO�VXSSRUW�IRU�DOO�LWV�SURGXFWV��$�FXVWRPHU�QHHGV�WR�EX\�D�VSHFLDO�VXSSRUW�FRQWUDFW�WR�REWDLQ�IXOO
WHFKQLFDO�VXSSRUW��KRZHYHU��WKH�WHFKQLFDO�VXSSRUW�VWDII�DOVR�DQVZHUHG�RXU�TXHVWLRQV�HYHQ�ZKHQ�ZH�KDG�QR�VXFK�FRQWUDFW�
DOEHLW�WKH�UHVSRQVH�WLPHV�ZHUH�VRPHWLPHV�ORQJ���3DWFKHV�IRU�2UEL[�FDQ�EH�GRZQORDGHG�IURP�WKH�,21$�ZHE�SDJH��

������ 9HQGRU

�������� 3ULFLQJ�3ROLF\

7KH�IROORZLQJ�WDEOH�OLVWV�,21$�SURGXFWV�IRU�:LQGRZV����DQG�17�DV�DGYHUWLVHG�E\�,21$�RQ����0D\�������7KH�SULFHV
DUH�LQ�86�GROODUV�

����������������������������������������������������������

�� KWWS���ZZZ�LRQD�FRP�VXSSRUW�UROOHG�XS�LQGH[�KWPO



��

3URGXFW 7\SH 3ULFH��86��
2UEL[ 'HYHORSPHQW ����
2UEL[ 5XQWLPH ����
2UEL[:HE��3URIHVVLRQDO� 'HYHORSPHQW ����
2UEL[:HE 'HYHORSPHQW ���

2UEL[1DPHV 'HYHORSPHQW ���
2UEL[7UDGHU 5XQWLPH��3ULPDU\�&38� ����
2UEL[7UDGHU 5XQWLPH��6HFRQGDU\�&38� ����
2UEL[(YHQWV 5XQWLPH��3ULPDU\�&38� ����
2UEL[(YHQWV 5XQWLPH��6HFRQGDU\�&38� ���
2UEL[7DON 'HYHORSPHQW ����
2UEL[0DQDJHU 'HYHORSPHQW ����
2UEL[�'%�$GDSWHU�)UDPHZRUN 'HYHORSPHQW ����
2UEL[270 'HYHORSPHQW ����
2UEL[270 5XQWLPH��3ULPDU\�&38� ����
2UEL[270 5XQWLPH��6HFRQGDU\�&38� ����
2UEL[6HFXULW\ 'HYHORSPHQW ����
2UEL[6HFXULW\ 5XQWLPH ����

2UEL[270 6XSSRUW ���
DOO�RWKHU�SURGXFWV 6XSSRUW ���

,21$�SURYLGHV�GLVFRXQWV�IRU�FRPPHUFLDO��LQKRXVH�DQG�DFDGHPLF�SURMHFWV���7KHVH�VWDUW�DW�����DQG�DUH�SURMHFW�EDVHG�
$UUDQJHPHQWV�FDQ�EH�PDGH�LI�D�QXPEHU�RI�SURGXFWV�LV�SXUFKDVHG�

�������� &RPSDQ\

,21$�7HFKQRORJLHV�3/&��RULJLQDOO\�EDVHG�LQ�,UHODQG��QRZ�ZLWK�RIILFHV�LQ�$XVWUDOLD��*HUPDQ\��*UHDW�%ULWDLQ��+RQJ
.RQJ��86$���ZDV�IRXQGHG�LQ�������7KH�FRPSDQ\�VSHFLDOL]HV�LQ�&25%$�WHFKQRORJ\�DQG�&25%$VHUYLFHV��7KH�SURGXFWV
LQFOXGH�D�ZLGH�UDQJH�RI�LPSOHPHQWDWLRQV�RI�YDULRXV�20*�VSHFLILFDWLRQV�



��

�� ,QSULVH�9LVL%URNHU

%URNHU� 9LVL%URNHU
9HQGRU� ,QSULVH�&RUS�
9HUVLRQ�WHVWHG� 9LVL%URNHU�IRU�&�������RQ�:LQGRZV�17��$,;
3ODWIRUPV�XVHG� :LQGRZV�17�����:RUNVWDWLRQ

�� ���0+]�$0'�.����0%�5$0
�� ���0+]�,QWHO�3HQWLXP���0%�5$0
�� ���0+]�,QWHO�3HQWLXP3UR���0%�5$0
$,;�����RQ�,%0�56��������
QHWZRUN����%$6(�7�(WKHUQHW
FRPSLOHUV�
�� 0LFURVRIW�9LVXDO�&������
�� ,%0�&�6HW�����

9LVL%URNHU�LV�D�&25%$�����25%�QRZ�GLVWULEXWHG�E\�WKH�,QSULVH�&RUSRUDWLRQ��5HFHQWO\��WKH�25%�ZDV�GLVWULEXWHG�E\
9LVLJHQLF��DQG�LV�EDVHG�RQ�WKH�FRGH�RI�2UEHOLQH��3RVW0RGHUQ�&RPSXWLQJ����7KH�25%�LV�SURYLGHG�IRU�VHYHUDO�&���DQG
-DYD�SODWIRUPV��DFFRPSDQ\LQJ�SURGXFWV��H�J��REMHFW�VHUYLFHV��DUH�DOVR�DYDLODEOH�

���� 2EMHFW�5HTXHVW�%URNHU

������ 6WDQGDUGL]HG�)XQFWLRQDOLW\

�������� ,QWHUIDFH�'HILQLWLRQ�/DQJXDJH

9LVL%URNHU� ,'/� FRQIRUPV� WR� WKH� &25%$� ���� VSHFLILFDWLRQ�� 7KH� PDSSLQJ� WR� &��� FRQIRUPV� WR� WKH� VSHFLILFDWLRQ�
9LVL%URNHU������QRW�WHVWHG�LQ�WKLV�UHSRUW��SURYLGHV�VRPH�RI�WKH�QHZHU�,'/�H[WHQVLRQV��H�J��WKH�'RXEOH'RXEOH��:6WULQJ�
:&KDU�W\SHV��

�������� %DVLF�5HPRWH�,QYRFDWLRQ

9LVL%URNHU�LV�D�IXOO�LPSOHPHQWDWLRQ�RI�WKH�&25%$�����VWDQGDUG��,W�SURYLGHV�FRPSOHWH�25%��%2$��',,��'6,��,QWHUIDFH
5HSRVLWRU\��,5��DQG�,PSOHPHQWDWLRQ�5HSRVLWRU\��9LVL%URNHU�VXSSRUWV�WKH�LQYRFDWLRQ�VHPDQWLFV�GHILQHG�E\�WKH�&25%$
VWDQGDUG��DW�PRVW�RQFH�DQG�EHVW�HIIRUW���DOORZV�LPSOHPHQWLQJ�VHUYHU�DFWLYDWLRQ�SROLFLHV��DQG�VXSSRUWV�H[FHSWLRQV�DQG
FRQWH[W�KDQGOLQJ�

7KH� VHPDQWLFV� RI� WKH� %2$��REMBLVBUHDG\��� FDOO� GLIIHUV� IURP� WKH� VWDQGDUG�� :LWK� 9LVL%URNHU�� WKH
REMBLVBUHDG\���FDOO�LV�XVHG�WR�UHJLVWHU�LQGLYLGXDO�REMHFW�LPSOHPHQWDWLRQV�RQ�WKH�VHUYHU��EXW�WKH�25%�DOVR�KDV�DQ
XQGRFXPHQWHG�DXWRPDWLF�UHJLVWHULQJ�IHDWXUH���)RU�PRUH�LQIRUPDWLRQ�DERXW�REMHFW�FUHDWLRQ�DQG�GHOHWLRQ��VHH�VHFWLRQ
����������

9LVL%URNHU� VXSSRUWV� ERWK� WKH� �DW�PRVW�RQFH�� DQG� �EHVW�HIIRUW�� LQYRFDWLRQ� VHPDQWLFV�� ,Q� WKH� GHIDXOW� FRQILJXUDWLRQ�
KRZHYHU��WKH�³DW�PRVW�RQFH´�VHPDQWLFV�GRHV�QRW�FRQIRUP�WR�WKH�VSHFLILFDWLRQ��ZKLFK�VD\V�WKDW�DQ�RSHUDWLRQ�VKRXOG�EH
LQYRNHG�H[DFWO\�RQFH�RU�DQ�H[FHSWLRQ�VKRXOG�EH�UDLVHG��9LVL%URNHU�SURYLGHV�DXWRPDWLF�UHFRQQHFWLRQ�UHJDUGOHVV� WKH
FRPSOHWLWLRQ�VWDWXV�RI�WKH�LQYRFDWLRQ��VHH�VHFWLRQ������������



��

'\QDPLF�DFWLYDWLRQ�SROLFLHV�DUH�VXSSRUWHG�XVLQJ�,PSOHPHQWDWLRQ�5HSRVLWRU\�DQG�2EMHFW�$FWLYDWLRQ�'DHPRQ��$OO�EDVLF
DFWLYDWLRQ�SROLFLHV�GHVFULEHG�E\�WKH�VWDQGDUG�DUH�VXSSRUWHG�

���������� 0HDVXUHPHQWV�9HULILFDWLRQ

&$//

7KH�UHVXOWV�RI�WKH�&$//�EHQFKPDUN�LQGLFDWH�WKHUH�LV�QR�VLJQLILFDQW�GHSHQGHQFH�EHWZHHQ�WKH�LQYRFDWLRQ�WLPHV�DQG�WKH
REMHFW� LQYRFDWLRQ�SDWWHUQ��7KLV�PHDQV� WKDW� WKH� UHVXOWV�RI� WKH�RWKHU�EHQFKPDUNV�FDQ�EH�DSSOLHG� WR�DSSOLFDWLRQV�ZLWK
GLIIHUHQW�LQYRFDWLRQ�SDWWHUQV�DV�ZHOO�

)LJ������ �&$//�17�,QW����ORFDO���������FDOOV�

���������� 'LVSDWFKHU�3HUIRUPDQFH

,'/�1$0(6

7KH�PRVW�LPSRUWDQW�UHVXOW�IURP�WKH�,'/�1$0(6�EHQFKPDUN�LV�WKH�GHPRQVWUDWLRQ�RI�WKH�IDFW�WKDW�FDOOLQJ�RSHUDWLRQV�ZLWK
ORQJHU������FKDUDFWHUV��QDPHV�WDNHV�ORQJHU�WLPH�WR�FRPSOHWH��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�PDUVKDOOLQJ��XQPDUVKDOOLQJ�
WUDQVSRUW�DQG�GLVSDWFKLQJ�DOJRULWKPV�DOO�XVH�D�SODLQ�VWULQJ�IRUP�RI�WKH�RSHUDWLRQ�QDPHV��7KH�WHVW�VKRZV�WKDW�

�� )RU�QRUPDO�OHQJWK�QDPHV��������FKDUDFWHUV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�LQVLJQLILFDQW��DERXW�����

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�PRUH�VLJQLILFDQW�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��WKLV�LV�GXH�WR�WKH�IDFW�WKDW
WKH�RSHUDWLRQ�QDPH�LV�WUDQVSRUWHG�LQ�D�SODLQ�VWULQJ�IRUP��

�

����

����

����

����

�����

�����

�����

�����

7
LP

H�
>P

V@
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1RQ�RSW� ����� ����� ����� ����� �����

$V�7KUX $V�3UR[\ 5HY�7KUX 5HY�3UR[\ 5DQGRP
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)LJ������ �,'/�1$0(6�17�$0'�������FDOO� )LJ������ �,'/�1$0(6�17�,QW�����!�$0'�����LGOH�QHW����FDOO�

,'/�/21*

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�SRVLWLRQ�RI�DQ�RSHUDWLRQ�ZLWKLQ�DQ�LQWHUIDFH�DQG�WKH�WLPH�LW�WDNHV�WR�FRPSOHWH�WKH�RSHUDWLRQ
LV�QRW�H[KLELWHG�E\�9LVL%URNHU�

)LJ������ ,'/�/21*�17�$0'�������FDOO� )LJ������ ,'/�/21*�17�,QW�����!�$0'�����LGOH�QHW����FDOO�

,'/�'((3

7KLV�EHQFKPDUN�LQGLFDWHV�WKHUH�LV�QR�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHUIDFH�QHVWLQJ�GHSWK�DQG�WKH�WLPH�LW�WDNHV�WR�FRPSOHWH
DQ�RSHUDWLRQ�RI�WKDW�LQWHUIDFH�
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)LJ������ ,'/�'((3�17�$0'�������FDOO� )LJ������ ,'/�'((3�17�,QW�����!�$0'�����LGOH�QHW����FDOO�

���������� 2YHUDOO�3HUIRUPDQFH

,'/�(1&$3

7KH�,'/�(1&$3�EHQFKPDUN�FRPSDUHV� WKH� LQYRFDWLRQ� WLPH�ZKHQ�SDVVLQJ����� ORQJV� LQGLYLGXDOO\�� LQ�DQ�DUUD\�� LQ�D
ERXQGHG�VHTXHQFH��DQG�LQ�D�VWUXFWXUH��2YHUDOO��WKH�WHVWV�VKRZ�WKDW�

�� 7KH�GHYLDWLRQ�LQ�LQYRFDWLRQ�WLPHV�LV�DERXW������ZLWK�DUUD\V�KDYLQJ�WKH�IDVWHVW�DQG�LQGLYLGXDO�ORQJV�WKH�VORZHVW
LQYRFDWLRQ�WLPH�

)LJ������ ,'/�(1&$3�17�$0'���

7+528*+�,1

7KH�WHVWV�VKRZ�WKDW�

�� 7LPH�WR�SDVV�D�EDVLF�,'/�GDWD�W\SH�VWD\V�URXJKO\�WKH�VDPH�UHJDUGOHVV�RI�WKH�W\SH�EHLQJ�SDVVHG��GHYLDWLRQ�LV
DERXW������

�� 7LPH�WR�SDVV�DQ�DUUD\�RU�D�VHTXHQFH�RI�D�EDVLF�,'/�GDWD�W\SH�GHSHQGV�PRVWO\�RQ�WKH�OHQJWK�RI�GDWD�LQ�RFWHWV�
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1RW�(QFDS $UUD\ 6HTXHQFH 6WUXFWXUH



��

�� (QFDSVXODWLQJ�DQ�DUJXPHQW�ZLWKLQ�DQ\�DGGV�D�VXEVWDQWLDO�RYHUKHDG��+HQFH��ZKHQ�SDVVLQJ�DQ�DUUD\�RU�D�VHTXHQFH
RI�DQ\V��WKH�LQYRFDWLRQ�WLPH�SULPDULO\�GHSHQGV�RQ�WKH�QXPEHU�RI�DQ\V�

5XQQLQJ�WKH�VDPH�WHVW�VXLWH�RYHU�DQ�LGOH���%$6(�7�(WKHUQHW�VKRZV�WKDW�

�� 8QOHVV� D� YHU\� ODUJH� QXPEHU� RI� FRPSOH[� DUJXPHQWV� LV� SDVVHG�� WKH� FRQVWDQW� RYHUKHDG� RI� DQ� LQYRFDWLRQ
RYHUVKDGRZV�WKH�LPSDFW�RI�DUJXPHQW�VL]HV�DQG�W\SHV��+HQFH��LW�SD\V�RII�WR�FDOO�OHVV�RIWHQ�ZLWK�PRUH�DUJXPHQWV
WKDQ�YLFH�YHUVD�

�� /RFDO�URXQGWULS�WLPHV�DUH�URXJKO\������RI�ORFDO�GHOLYHU\�WLPHV��H[FHSW�IRU�DQ\�GDWD�W\SHV���5HPRWH�577�LV
URXJKO\������RI� ORFDO�577� IRU�EDVLF�GDWD� W\SHV�������RI� ORFDO�577� IRU� DUUD\V�������RI� ORFDO�577� IRU
VHTXHQFHV��QRWH�WKDW�WKH�ORFDO�PHDVXUHPHQWV�XVH�DQ�RSWLPL]HG�,3&�PHFKDQLVP��

)LJ������ 7+528*+�,1�17�$0'�����,QW����!$0'����LGOH�QHW��WLPH�WR�SDVV�EDVLF�GDWD�W\SHV²��FDOO�

)LJ������ 7+528*+�,1�17�$0'�����,QW����!$0'����LGOH�QHW��WLPH�WR�SDVV�FRPSRXQG�GDWD�W\SHV²��FDOO�
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/RFDO�577 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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)ORDW 'RXEOH /RQJ 8/RQJ 6KRUW 86KRUW &KDU 2FWHW
$Q\ ���
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)LJ������ 7+528*+�,1�17�$0'�����,QW����!$0'����LGOH�QHW��WLPH�WR�SDVV�DQ\�GDWD�W\SHV²��FDOO�

�������� '\QDPLF�7\SH�0DQLSXODWLRQ

9LVL%URNHU�IXOO\�VXSSRUWV�',,�DQG�'6,��WKH�',,�PHFKDQLVP�GRHV�QRW�ZRUN�ZKHQ�VHUYHU�DQG�FOLHQW�DUH�FROORFDWHG�WKRXJK�
9LVL%URNHU������QRW�WHVWHG�LQ�WKLV�UHSRUW��VXSSRUWV�WKH�'\Q$Q\�W\SH�DV�ZHOO�

�������� 5HSRVLWRULHV

7KH�,QWHUIDFH�5HSRVLWRU\�LV�SURYLGHG�DV�D�VWDQGDORQH�VHUYHU��7KH�,PSOHPHQWDWLRQ�5HSRVLWRU\�FRRSHUDWHV�ZLWK�D�VSHFLDO
GDHPRQ�XVHG�IRU�DFWLYDWLQJ�VHUYHUV��2$'��

�������� ,QWHURSHUDELOLW\

9LVL%URNHU
V�QDWLYH�SURWRFRO�LV�,,23��WKH�LQWHURSHUDELOLW\�WHVWV�GLG�QRW�VKRZ�DQ\�SUREOHP�ZLWK�WKH�,,23�LPSOHPHQWDWLRQ�
)RU�PRUH�LQIRUPDWLRQ�VHH�VHFWLRQ���������

7KH�9LVL%ULGJH�EULGJH�VKRXOG�DOORZ�2/(�DSSOLFDWLRQV�WR�FRQQHFW�WR�D�&25%$�VHUYHU��5LJKW�QRZ��KRZHYHU��WKH�EULGJH
LV�QRW�RQ�WKH�,QSULVH�SURGXFW�OLVW�

,,23�FDQ�EH�XVHG�WR�FRPPXQLFDWH�ZLWK�-DYD�DSSOLFDWLRQV��,QSULVH�SURYLGHV�D�-DYD�EDVHG�&25%$�LPSOHPHQWDWLRQ�FDOOHG
9LVL%URNHU�IRU�-DYD��9LVL%URNHU�IRU�-DYD�XVHV�WKH�&DIIHLQH�WHFKQRORJ\��

������ 1RQVWDQGDUG�([WHQVLRQV

�������� &RPPXQLFDWLRQ�([WHQVLRQV

���������� /RFDWLQJ�2EMHFWV

7R� ORFDWH�REMHFW� LPSOHPHQWDWLRQV��9LVL%URNHU�SURYLGHV� D�SURSULHWDU\�PHFKDQLVP�FDOOHG� WKH�/RFDWLRQ�6HUYLFH��7KH
/RFDWLRQ�6HUYLFH�FDQ�EH�TXHULHG�IRU�DOO�DYDLODEOH�LQVWDQFHV�RI�DQ�REMHFW��RU�WKHLU�GHVFULSWLRQ��EDVHG�RQ�WKH�LQWHUIDFH
UHSRVLWRU\�,'�RU��PRUH�SUHFLVHO\��RQ�WKH�,'�FRXSOHG�ZLWK�WKH�LQVWDQFH�QDPH�
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&HQWUDO�WR�WKH�/RFDWLRQ�6HUYLFH�LV�D�VSHFLDOL]HG�GDHPRQ��6PDUW�$JHQW���$�VLQJOH�6PDUW�$JHQW�LV�FDSDEOH�RI�ORFDWLQJ�DOO
REMHFW�LPSOHPHQWDWLRQV�ZLWKLQ�D�VLQJOH�QHWZRUN�VHJPHQW��EXW�PRUH�6PDUW�$JHQWV�FDQ�EH�UXQQLQJ�ZLWKLQ�D�VLQJOH�VHJPHQW
DV�ZHOO���6PDUW�$JHQWV�IURP�GLIIHUHQW�QHWZRUNV�FDQ�H[FKDQJH�LQIRUPDWLRQ�DERXW�DYDLODEOH�REMHFW�LPSOHPHQWDWLRQV�

7KH�REMHFW�LPSOHPHQWDWLRQV�DUH�UHJLVWHUHG�DXWRPDWLFDOO\�ZLWK�WKH�6PDUW�$JHQW��/RFDWLQJ�DQ�LPSOHPHQWDWLRQ�FDQ�HLWKHU
EH�IXOO\�WUDQVSDUHQW�RU�FRQWUROOHG�E\�WKH�DSSOLFDWLRQ�SURJUDPPHU��$SDUW�IURP�VXEPLWWLQJ�TXHULHV�WR�WKH�/RFDWLRQ�6HUYLFH�
WKH�SURJUDPPHU�FDQ�DOVR�UHJLVWHU�WULJJHUV��WULJJHUV�QRWLI\�WKH�FOLHQW�RI�FKDQJHV�LQ�WKH�DYDLODELOLW\�RI�REMHFW�LQVWDQFHV��

���������� %LQGLQJ�7R�2EMHFWV

7KH�BELQG���FDOO�LQ�9LVL%URNHU�DOORZV�WKH�FOLHQW�VLGH�FRGH�WR�ELQG�WR�DQ�REMHFW�RI�D�JLYHQ�LQWHUIDFH�HYHQ�ZKHQ�WKH
VHUYHU�RU�WKH�REMHFW�NH\�LV�QRW�VSHFLILHG��7KH�DFWXDO�ELQGLQJ�FDQ�EH�GHIHUUHG�XQWLO�WKH�ILUVW�UHTXHVW�LV�VHQW�WR�WKH�REMHFW�

���������� ,QVWDQWLDWLQJ�,PSOHPHQWDWLRQV

7R�FUHDWH�DQ�REMHFW�LPSOHPHQWDWLRQ�DFFHVVLEOH�IURP�RXWVLGH�RI�WKH�VHUYHU�DGGUHVV�VSDFH��WKH�IROORZLQJ�VWHSV�QHHG�WR�EH
SHUIRUPHG�

���� FUHDWH�QHZ�REMHFW��SDVVLQJ�DQ�LQVWDQFH�QDPH�WR�LW��REM� �QHZ�;;;BL���QDPH���

���� UHJLVWHU�WKH�REMHFW�XVLQJ�WKH�%2$��REMBLVBUHDG\���IXQFWLRQ��%2$�!REMBLVBUHDG\�REM��

���� DW�WKLV�SRLQW��WKH�REMHFW�UHIHUHQFH�FDQ�EH�H[SRUWHG�

7R�GHOHWH�WKH�REMHFW�LPSOHPHQWDWLRQ��WKH�IROORZLQJ�VWHS�VKRXOG�EH�GRQH�

�� XQUHJLVWHU�WKH�REMHFW�XVLQJ�WKH�%2$��GHDFWLYDWHBREM���FDOO

�� GHFUHDVH�WKH�REMHFW
V�UHIHUHQFH�FRXQW�WR�]HUR�XVLQJ�UHOHDVH��

7KH�%2$��REMBLVBUHDG\���FDOO��QRUPDOO\�XVHG�WR�WHOO�%2$�WKH�VHUYHU�LV�UHDG\�WR�KDQGOH�UHTXHVWV�LQ�WKH�XQVKDUHG
DFWLYDWLRQ�PRGH��KDV�D�QRQ�VWDQGDUG�VHPDQWLFV�LQ�9LVL%URNHU��,W�VKRXOG�EH�FDOOHG�RQ�DOO�&25%$�REMHFWV�WR�QRWLI\�WKH
25%�RI�WKHLU�H[LVWHQFH�

���������� 3HUVLVWHQW�5HIHUHQFHV

,Q�9LVL%URNHU��SHUVLVWHQW�REMHFW�UHIHUHQFHV�DUH�SURYLGHG�E\�D�PHFKDQLVP�EDVHG�RQ�$FWLYDWRUV��$FWLYDWRUV�DUH�XVHG�IRU
GHIHUULQJ�REMHFW�DFWLYDWLRQ�XQWLO�D�FOLHQW�UHTXHVW��D�VLQJOH�$FWLYDWRU�FDQ�VHUYH�D�VLQJOH�REMHFW�RU�D�JURXS�RI�REMHFWV�

���������� $XWRPDWLF�$FWLYDWLRQ

7KH�2EMHFW�$FWLYDWLRQ�'DHPRQ�LV�DEOH�WR�ODXQFK�D�VHUYHU�DXWRPDWLFDOO\�ZKHQHYHU�D�UHTXHVW�IRU�WKH�VHUYHU�FRPHV�LQ�DQG
WKH�VHUYHU�LV�QRW�UXQQLQJ��7KH�9LVL%URNHU�����&���17�DXWRPDWLF�DFWLYDWLRQ�KDV�EHHQ�WHVWHG�DQG�ZRUNV�2.�

���������� $XWRPDWLF�5HFRQQHFWLRQ

/RVW�FRQQHFWLRQV�DUH�UH�HVWDEOLVKHG�DXWRPDWLFDOO\�UHJDUGOHVV�RI�WKH�FRPSOHWLRQ�VWDWXV�RI�WKH�FDOO��ZKLFK�LV�GDQJHURXV�LQ
PRVW�FDVHV��LQ�FDVH�RI�IDLOXUH��RSHUDWLRQ�LQYRFDWLRQ�FDQ�EH�ORVW��RU�GXSOLFDWHG���7KLV��GHIDXOW��EHKDYLRU�FDQ�EH�DOWHUHG

����������������������������������������������������������

� $V�DQ�XQGRFXPHQWHG�IHDWXUH��9LVL%URNHU�DXWRPDWLFDOO\�UHJLVWHUV�REMHFWV�ZKRVH�UHIHUHQFHV�DUH�WR�EH�SDVVHG
RXWVLGH�WKH�VHUYHU�DGGUHVV�VSDFH�



��

XVLQJ�HLWKHU�FOLHQW�VLGH�LQWHUFHSWRUV��DQ�DGGLWLRQDO�DUJXPHQW�WR�BELQG����RU�D�SURFHVV�ZLGH�ELQG�GHIDXOWV�VHWWLQJ��WKLV
DIIHFWV�WKH�VWULQJBWRBREMHFW���EHKDYLRU�DV�ZHOO��

���������� ,QYRFDWLRQ�([WHQVLRQV

7KH�FOLHQW�VLGH�SUR[\�REMHFW�FDQ�EH�FXVWRPL]HG�LQ�9LVL%URNHU��7KLV�DOORZV�WKH�FOLHQW�WR�FKDQJH�WKH�GHIDXOW�LQYRFDWLRQ
VHPDQWLFV�DQG�LQWURGXFH�RSWLPL]DWLRQV�VXFK�DV�FDFKLQJ�ZKHQ�QHHGHG��7KH�GHIDXOW�SUR[\�REMHFW�LV�XVXDOO\�UHXVHG�WR
SURYLGH�WKH�FRPPXQLFDWLRQ�VXSSRUW�

:KHQ�WKH�FOLHQW�DQG�WKH�VHUYHU�UHVLGH�LQ�GLIIHUHQW�SURFHVVHV�RQ�WKH�VDPH�KRVW��9LVL%URNHU�XVHV�VKDUHG�PHPRU\��RQ�17V�
RU� 81,;� 'RPDLQ� 3URWRFRO� �RQ� 81,;HV�� IRU� GDWD� WUDQVSRUW�� $FFRUGLQJ� WR� RXU� PHDVXUHPHQWV�� WKLV� VSHHGV� XS� WKH
FRPPXQLFDWLRQ�DERXW�WZLFH�RQ�D����0+]�3HQWLXP�UXQQLQJ�:LQGRZV�17�

&DOOEDFNV�FDQ�HDVLO\�EH�LPSOHPHQWHG�XVLQJ�WKH�9LVL%URNHU�PXOWL�WKUHDGLQJ�VXSSRUW�

���������� &XVWRPL]DELOLW\

,Q�9LVL%URNHU��YDULRXV�HYHQWV�FDQ�EH�KRRNHG�XVLQJ�,QWHUFHSWRUV��,QWHUFHSWRUV�FDQ�PRQLWRU�RU�DOWHU�FRPPXQLFDWLRQ�EHWZHHQ
WKH�FOLHQW�DQG�WKH�VHUYHU��2Q�WKH�FOLHQW�VLGH��,QWHUFHSWRUV�DUH�LQVWDOOHG�RQ�D�SHU�REMHFW�EDVLV��RQ�WKH�VHUYHU�VLGH�RQ�D�SHU�
FRQQHFWLRQ�EDVLV��D�VLQJOH�FOLHQW�LQWHUFHSWRU�FDQ�EH�FUHDWHG�WR�KDQGOH�DOO�VHUYHU�UHTXHVWV��D�VLQJOH�VHUYHU�LQWHUFHSWRU�FDQ
EH�FUHDWHG�WR�KDQGOH�DOO�FOLHQW�FRQQHFWLRQV��

,QWHUFHSWRUV�FDQ�FRQWURO�DFFHVV�WR�LQGLYLGXDO�PHWKRGV��YLHZ��DGG�RU�PRGLI\�WKH�WUDQVPLWWHG�GDWD��G\QDPLFDOO\�VHOHFW�D
VHUYHU� WKDW� UHFHLYHV� WKH� LQYRFDWLRQ�� RU� SURYLGH� DQ� DOWHUQDWLYH� ORFDWLRQ� VHUYLFH� VKRXOG� WKH� GHIDXOW� ELQGLQJ� IDLO�� 7KH
,QWHUFHSWRUV�DUH�VHSDUDWHG�LQWR�WKUHH�JURXSV�

�� ELQGLQJ�LQWHUFHSWRU���QRWLI\�ZKHQ�ELQG�LV�FDOOHG��ELQG�VXFFHHGHG��ELQG�IDLOV��WKH�VDPH�IRU�UHELQG��ZKHQ�H[FHSWLRQ
GXULQJ�ELQG�RFFXUUHG

�� FOLHQW�LQWHUFHSWRU���QRWLI\�ZKHQ�SUHSDULQJ�UHTXHVW��VHQGLQJ�UHTXHVW��VHQGLQJ�IDLOHG��VHQGLQJ�VXFFHHGHG��ZKHQ
UHFHLYLQJ�UHSO\��UHFHLYLQJ�IDLOHG��ZKHQ�H[FHSWLRQ�RFFXUUHG

�� VHUYHU�LQWHUFHSWRU���QRWLI\�ZKHQ�ORFDWLQJ��ORFDWH�IRUZDUGHG��ORFDWH�IDLOHG��ORFDWH�VXFFHHGHG��UHFHLYLQJ�UHTXHVW�
SUHSDULQJ�UHSO\��VHQGLQJ�UHSO\��VHQGLQJ�IDLOHG��UHTXHVW�FRPSOHWHG��ZKHQ�H[FHSWLRQ�RFFXUUHG

0RUH�WKDQ�RQH�,QWHUFHSWRU�FDQ�EH�LQVWDOOHG��7KH�,QWHUFHSWRUV�DUH�FKDLQHG�LQ�RUGHU�RI�WKHLU�UHJLVWUDWLRQ�ZLWK�WKH�25%�
,QWHUFHSWRUV�FDQ�DOVR�EH�LQVWDOOHG�ZKHQ�WKH�FOLHQW�DQG�VHUYHU�DUH�FROORFDWHG�LQ�WKH�VDPH�DGGUHVV�VSDFH��EXW�D�VSHFLDO
FRQVWUXFW�LV�QHHGHG�LQ�WKLV�FDVH��

9LVL%URNHU�DOORZV�WR�LQWHJUDWH�LWV�HYHQW�SURFHVVLQJ�ORRS�ZLWK�WKH�DSSOLFDWLRQ�HYHQW�KDQGOHU��WKLV�LV�XVHIXO�HVSHFLDOO\�LQ
VLQJOH�WKUHDGHG�DSSOLFDWLRQV���5HDG\�PDGH�GLVSDWFKHU�FODVVHV�IRU�:LQGRZV�DQG�;�:LQGRZV�HQYLURQPHQWV�DUH�SURYLGHG�
$Q�DSSOLFDWLRQ�SURJUDPPHU�FDQ�ZULWH�KLV�RZQ�GLVSDWFKHU�FODVV�IRU�RWKHU�HYHQW�GULYHQ�HQYLURQPHQWV�

�������� 0XOWL�WKUHDGLQJ�([WHQVLRQV

7ZR�VHWV�RI� OLEUDULHV� �PXOWL�WKUHDGHG�DV�ZHOO�DV�VLQJOH�WKUHDGHG��DUH�VKLSSHG�ZLWK�9LVL%URNHU��%RWK�VHWV�SURYLGH�D
FRPSDWLEOH�LQWHUIDFH��WKXV�DQ�DSSOLFDWLRQ�FRGH�ZULWWHQ�IRU�XVH�ZLWK�WKH�VLQJOH�WKUHDGHG�OLEUDULHV�VKRXOG�H[HFXWH�FRUUHFWO\
LI�OLQNHG�ZLWK�WKH�PXOWL�WKUHDGHG�OLEUDULHV�

7KH�PXOWL�WKUHDGHG�OLEUDULHV�DUH�WKUHDG�VDIH�DQG�UH�HQWUDQW��9LVL%URNHU�DOORZV�IRU�ERWK�WKH�FOLHQW�DQG�WKH�VHUYHU�WR�EH
PXOWL�WKUHDGHG��0XOWL�WKUHDGHG�DQG�VLQJOH�WKUHDGHG�FOLHQWV�DQG�VHUYHUV�FDQ�EH�FRPELQHG�LQ�DQ\�IDVKLRQ�



��

���������� 0XOWL�WKUHDGHG�6HUYHUV

$W�WKH�VHUYHU�VLGH��9LVL%URNHU�GLUHFWO\�SURYLGHV�WKUHH�RI�WKH�WKUHDGLQJ�VWUDWHJLHV�OLVWHG�LQ�FKDSWHU���������

�� VLQJOH�WKUHDGHG���ZKHQ�OLQNHG�ZLWK�WKH�VLQJOH�WKUHDGHG�YHUVLRQ�RI�WKH�9LVL%URNHU�25%�OLEUDU\

�� SRRO�RI�WKUHDGV���GHIDXOW�ZKHQ�OLQNHG�ZLWK�WKH�PXOWL�WKUHDGHG�YHUVLRQ�RI�WKH�9LVL%URNHU�25%�OLEUDU\

�� WKUHDG�SHU�VHVVLRQ

(DFK�RI�WKHVH�VWUDWHJLHV�LV�LPSOHPHQWHG�DV�D�VSHFLILF�%DVLF�2EMHFW�$GDSWHU��7KH�VHOHFWLRQ�RI�D�VSHFLILF�WKUHDGLQJ�VWUDWHJ\
LV�VWUDLJKWIRUZDUG²WKH�SURJUDPPHU�VSHFLILHV�WKH�VWUDWHJ\�DV�DQ�DUJXPHQW�WR�WKH�%2$BLQLW���FDOO��WKH�WKLUG�DUJXPHQW
RI�WKH�FDOO�LV�D�VWULQJ��FKDU�
��DQG�FDQ�EH��76LQJOH����73RRO��RU��76HVVLRQ����7KH�VWUDWHJ\�FDQ�DOVR�EH�VHW
RQ�D�FRPPDQG�OLQH�ZKHQ�ODXQFKLQJ�WKH�VHUYHU�DSSOLFDWLRQ�XVLQJ�WKH��2$LG�SUHIL[��H�J��VHUYHU��2$LG�73RRO�ZLOO
VHW�WKH�VHUYHU�WR�XVH�WKH�WKUHDG�SRROLQJ�VWUDWHJ\��

:KHQ�XVLQJ�WKH�73RRO�RU�76HVVLRQ�VWUDWHJLHV��WKH�VHUYHU�KDV�WR�EH�OLQNHG�ZLWK�WKH�PXOWL�WKUHDGHG�YHUVLRQ�RI�OLEUDULHV��

7KH�PD[LPXP�QXPEHU�RI�WKUHDGV�LQ�D�SRRO�FDQ�EH�VHW�XVLQJ�WKH�%2$��WKUHDGBPD[���FDOO���7KLV�FDOO�DOVR�KDV�D
FRPPDQG�OLQH�HTXLYDOHQW��H�J��VHUYHU��WKUHDG0D[����ZLOO�FUHDWH�D�SRRO�RI����WKUHDGV��

,W� LV�GLIILFXOW� WR� LPSOHPHQW�D�SURSULHWDU\�PXOWL�WKUHDGLQJ�VWUDWHJ\� �GLIIHUHQW� IURP� WKH� WKUHH� VWUDWHJLHV�DXWRPDWLFDOO\
VXSSRUWHG�E\�WKH�25%���DV�WKH�25%�SURYLGHV�YLUWXDOO\�QR�VXSSRUW�WR�GR�WKLV�

���������� 0XOWL�WKUHDGHG�&OLHQWV

$�9LVL%URNHU�FOLHQW�FDQ�EH�PXOWL�WKUHDGHG��WKH�FOLHQW�VLGH�25%�OLEUDULHV�DUH�WKUHDG�VDIH��%\�GHIDXOW��DOO�FOLHQW�WKUHDGV
VKDUH� WKH�VDPH�7&3�,3�FRQQHFWLRQ� WR� WKH�VHUYHU��7KLV�GHIDXOW�EHKDYLRU�FDQ�EH�FKDQJHG�E\�FDOOLQJ� WKH�BFORQH��
RSHUDWLRQ�RQ�WKH�UHPRWH�REMHFW
V�SUR[\��WKLV�FUHDWHV�D�QHZ�SUR[\��WKLV�SUR[\�WKHQ�RSHQV�D�QHZ�7&3�,3�FRQQHFWLRQ�WR�WKH
VHUYHU��

%RWK�WKH�07�&/,(17�DQG�WKH�07�&211�EHQFKPDUNV�WDNH����VHFRQGV�WR�FRPSOHWH��LQGLFDWLQJ�WKDW�9LVL%URNHU�FOLHQWV
FDQ�LVVXH�SDUDOOHO�UHTXHVWV�ERWK�RYHU�VLQJOH�DQG�PXOWLSOH�FRQQHFWLRQV

���������� 0XOWL�WKUHDGHG�25%

$W�WKH�25%�OHYHO��D�VLQJOH�7&3�,3�FRQQHFWLRQ�LV�XVHG��E\�GHIDXOW��WR�WUDQVPLW�UHTXHVWV�EHWZHHQ�WZR�DGGUHVV�VSDFHV��7KLV
GHIDXOW�EHKDYLRU�FDQ�EH�FKDQJHG�E\�WKH�FOLHQW�VLGH�FRGH�DV�GHVFULEHG�DERYH��7KH�FRQQHFWLRQ�PDQDJHPHQW�LQ�9LVL%URNHU
LV�IOH[LEOH��WKH�PD[LPXP�QXPEHU�RI�FRQQHFWLRQV�FDQ�EH�OLPLWHG�DW�ERWK�WKH�FOLHQW�DQG�WKH�VHUYHU�VLGHV�

7R�PDQDJH�WKUHDGV��9LVL%URNHU�SURYLGHV�WKH�WKUHDGBPD[���DQG�WKUHDGBVWDFNBVL]H���FDOOV��ERWK�IRU�VHWWLQJ
DQG�UHWULHYLQJ�WKH�FXUUHQW�YDOXH���)RU�FRQQHFWLRQ�PDQDJHPHQW��9LVL%URNHU�SURYLGHV�FRQQHFWLRQBPD[���IRU�VHWWLQJ
DQG�JHWWLQJ�WKH�PD[LPXP�QXPEHU�RI�FRQFXUUHQW�FRQQHFWLRQV�DQG�FRQQHFWLRQBFRXQW���IRU�JHWWLQJ�WKH�FXUUHQW
QXPEHU�RI�FRQQHFWLRQV�

����������������������������������������������������������

� 6XUSULVLQJO\��WKH�PXOWL�WKUHDGHG�OLEUDULHV�GR�QRW�ZRUN�ZKHQ�XVLQJ�WKH�76LQJOH�VWUDWHJ\��H[HFXWDEOH�ILOH�FDQQRW
UXQ��DQ�HUURU�RFFXUV�GXULQJ�LQLWLDOL]DWLRQ��

� +RZHYHU�� WKH� EHQFKPDUNV� LQGLFDWH� WKDW� OLPLWLQJ� WKH� PD[LPXP� QXPEHU� RI� WKUHDGV� ZLWK� WKH
%2$��WKUHDGBPD[���FDOO�GRHV�QRW�ZRUN�ZKHQ�XVLQJ�WKH�ORFDOO\�RSWLPL]HG�FRPPXQLFDWLRQ�PHFKDQLVP�



��

���������� &RQFXUUHQF\

%RWK�DW�WKH�FOLHQW�DQG�DW�WKH�VHUYHU�VLGH��LW�LV�WKH�DSSOLFDWLRQ�SURJUDPPHU�ZKR�LV�UHVSRQVLEOH�IRU�SURWHFWLQJ�VKDUHG�GDWD
VWUXFWXUHV�DW�WKH�DSSOLFDWLRQ�OHYHO��XVLQJ�WKH�XQGHUO\LQJ�RSHUDWLQJ�V\VWHP
V�V\QFKURQL]DWLRQ�SULPLWLYHV��

�������� 0DQDJHPHQW�([WHQVLRQV

7KH�EDVLF�9LVL%URNHU� LQVWDOODWLRQ�SURYLGHV� D� VHW� RI� XWLOLWLHV� IRU�PDQDJLQJ� WKH� ,PSOHPHQWDWLRQ�5HSRVLWRU\� �XVHG� WR
LPSOHPHQW� G\QDPLF� DFWLYDWLRQ� RI� VHUYHUV�� DQG� TXHU\LQJ� WKH� /RFDWLRQ� 6HUYLFH� �XVHG� WR� ORFDWH� DYDLODEOH� REMHFW
LPSOHPHQWDWLRQV���,Q�D�VHSDUDWH�SDFNDJH��D�VXLWH�RI�-DYD�EDVHG�PDQDJHPHQW�WRROV��9LVL%URNHU�3URGXFWLYLW\�7RROV��LV
SURYLGHG��7KH�VXLWH�FRQVLVWV�RI�9LVL%URNHU�0DQDJHU��9LVL%URNHU�3HUIRUPDQFH�0RQLWRU�DQG�9LVL%URNHU�$SSOLFDWLRQ
3DUWLWLRQHU�IRU�-DYD�

7KH�9LVL%URNHU�0DQDJHU�LV�D�JUDSKLFDO�LQWHUIDFH�IRU�DFFHVVLQJ�WKH�9LVL%URNHU�1DPLQJ�6HUYLFH��WKH�/RFDWLRQ�6HUYLFH�
WKH�,QWHUIDFH�5HSRVLWRU\��DQG�WKH�,PSOHPHQWDWLRQ�5HSRVLWRU\��7KH�PDQDJHU�RIIHUV�DQ�DOWHUQDWLYH�WR�WKH�FRPPDQG�OLQH
XWLOLWLHV�SURYLGHG�ZLWK�9LVL%URNHU�

7KH�9LVL%URNHU�3HUIRUPDQFH�0RQLWRU�GLVSOD\V�SHUIRUPDQFH�GDWD�UHODWHG�WR�YDULRXV�DVSHFWV�RI�D�GLVWULEXWHG�DSSOLFDWLRQ
H[HFXWLRQ��7KH�PRQLWRU�SURYLGHV�D�KLHUDUFKLFDO�YLHZ�RI�DOO�PRQLWRUDEOH�VHUYHUV��HDFK�ZLWK�D�OLVW�RI�WKH�LPSOHPHQWHG
REMHFWV�DQG�RSHUDWLRQV��D�PRQLWRUDEOH�VHUYHU�PXVW�EH�OLQNHG�ZLWK�D�VSHFLDO�OLEUDU\���7KH�PRQLWRU�FDQ�SURYLGH�LQIRUPDWLRQ
RQ�VSHFLILF�RSHUDWLRQV��PHDVXUH�ODWHQF\�RI�FDOOV�DQG�WKH�LQSXW�DQG�RXWSXW�EXIIHU�VL]HV�IRU�DUJXPHQW�OLVWV��PLQLPXP�
PD[LPXP�DQG�DYHUDJH�YDOXHV���7KH�SHUIRUPDQFH�GDWD�FROOHFWHG�E\�WKH�PRQLWRU�DUH�DOVR�DFFHVVLEOH�WKURXJK�ERWK�,'/�DQG
$FWLYH;�LQWHUIDFHV�

������ 6FDODELOLW\

�������� 6SHHG�YV��1XPEHU�RI�2EMHFWV

���������� 352;<

7KH�352;<�&5($7(�EHQFKPDUN�LQGLFDWHV�WKHUH� LV�QR�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�DQG�WKH�REMHFW
FUHDWLRQ�WLPH�ERWK�RQ�WKH�VHUYHU�DQG�WKH�FOLHQW�VLGHV��7KH�352;<�),567�DQG�352;<�1(;7�EHQFKPDUNV�VKRZ�WKDW�

�� 7KHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WLPH�LW�WDNHV�WR�LQYRNH�DQ�RSHUDWLRQ�IRU�WKH�ILUVW�WLPH�DQG�IRU�DOO
VXEVHTXHQW�WLPHV�

352;< 17�ORFDO 17�LGOH�QHW

REMHFWV ���� ���� ���� ���� ���� ����

&5($7( ��� ���� ���� ��� ���� ����

),567 ���� ���� ����� ���� ����� �����

1(;7 ��� ���� ���� ���� ���� ����

)LJ������ 7DEOH�IRU�352;<�WHVW��WLPH�LQ�PV�

���������� 352;<�/27

7KH�352;<�/27�EHQFKPDUN�VKRZV�WKDW�
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�� 7KHUH�LV�QR�PHDVXUDEOH�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�VHUYHU�DQG�WKH�WLPH�LW�WDNHV
WR�FUHDWH�DQG�UHJLVWHU�D�QHZ�REMHFW�

�� 7KHUH�LV�QR�PHDVXUDEOH�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�FOLHQW�DQG�WKH�WLPH�LW�WDNHV
WR�UHFHLYH�D�QHZ�REMHFW�UHIHUHQFH�

�� 7KHUH�LV�D�OLQHDU�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�KDQGOHG�E\�WKH�VHUYHU�DQG�WKH�WLPH�LW�WDNHV�WR�LQYRNH
D�UHTXHVW�RQ�WKH�VHUYHU��7KH�GHSHQGHQFH�EHFRPHV�VLJQLILFDQW�ZLWK�WKRXVDQGV�RI�REMHFWV�KDQGOHG�

)LJ������ 352;<�/27�17�,QW���

)LJ������ 352;<�/27�17�,QW���
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)LJ������ 352;<�/27�17�,QW���

�������� 5HVRXUFHV�YV��1XPEHU�RI�2EMHFWV

)RU�������REMHFWV��WKH�FOLHQW�FRQVXPHV������E\WHV�SHU�REMHFW�SUR[\��WKH�VHUYHU�FRQVXPHV������E\WHV�SHU�REMHFW��D�WULYLDO
LPSOHPHQWDWLRQ�REMHFW�ZLWK���E\WHV�RI�DWWULEXWHV�LQFOXGHG��

�������� 5HVRXUFHV�YV��4XHXHG�5HTXHVWV

���������� 21(:$<

:KHQ�WHVWLQJ�WKH�QXPEHU�RI�RQHZD\�YRLG�FDOOV�WKDW�FDQ�EH�LVVXHG�WR�D�9LVL%URNHU�VHUYHU�EHIRUH�WKH�FOLHQW�EORFNV��WKH
UHVXOWV�ZHUH�DV�IROORZV�

�� ORFDO�FOLHQW�ZLWK�RSWLPL]HG�FRPPXQLFDWLRQ���WKH�QXPEHU�RI�RQHZD\�FDOOV�URXJKO\�FRUUHVSRQGV�WR�WKH�QXPEHU
RI�WKUHDGV�DYDLODEOH�LQ�WKH�VHUYHU�WKUHDG�SRRO��:KHQ�WKH�QXPEHU�RI�WKUHDGV�LQ�WKH�WKUHDG�SRRO�LV�QRW�OLPLWHG��LW
ZLOO�JURZ�XQWLO�WKH�V\VWHP�UHVRXUFHV�DUH�H[KDXVWHG�

�� UHPRWH�FOLHQW���DERXW�����WR�����SOXV�WKH�VL]H�RI�VHUYHU�WKUHDG�SRRO�RQHZD\�YRLG�FDOOV�FDQ�EH�LVVXHG�EHIRUH�WKH
FOLHQW�EORFNV��0RVW�OLNHO\��WKLV�LV�UHODWHG�WR�QHWZRUN�OD\HU�EXIIHUV��:KHQ�WKH�QXPEHU�RI�WKUHDGV�LQ�WKH�WKUHDG
SRRO�LV�QRW�OLPLWHG��LW�ZLOO�JURZ�XQWLO�WKH�V\VWHP�UHVRXUFHV�DUH�H[KDXVWHG�

������ 5REXVWQHVV

1R�XQH[SHFWHG�FUDVKHV�ZHUH�HQFRXQWHUHG�LQ�9LVL%URNHU�XQGHU�QRUPDO�XVDJH�FRQGLWLRQV��EXJV�DUH�OLVWHG�ODWHU�LQ�WKLV
VHFWLRQ��7KH�25%�H[KLELWHG�D�VWDEOH�SHUIRUPDQFH�LQ�RXU�WHVWV�

�������� 5HOLDEOH�6HUYHUV

5HOLDEOH�VHUYHUV�FDQ�EH�FRQVWUXFWHG�XVLQJ�WKH�DXWR�UHELQGLQJ�IHDWXUH�DQG�WKH�9LVL%URNHU�2EMHFW�$FWLYDWLRQ�'DHPRQ��D
GDHPRQ�UHVSRQVLEOH�IRU�G\QDPLF�DFWLYDWLRQ�RI�WKH�REMHFW�LPSOHPHQWDWLRQV���3HUVLVWHQW�REMHFWV�DUH�VXSSRUWHG�DV�ZHOO��XVLQJ
$FWLYDWRUV��

9LVL%URNHU�REMHFW� LPSOHPHQWDWLRQV�FDQ�PLJUDWH��7R�XVH� WKLV�IHDWXUH�� WKH�DXWRPDWLF�UH�ELQGLQJ�PXVW�EH�HQDEOHG��7R
DFKLHYH�PLJUDWLQJ�RI�D�VHUYHU�ZLWK�VWDWHOHVV�FOLHQW�FRQQHFWLRQV��WKH�LPSOHPHQWDWLRQ�PXVW�WHUPLQDWH��XQUHJLVWHU��LWVHOI�
PLJUDWH��SUHSDUH�WR�UXQ�DW�WKH�QHZ�KRVW��DQG�VWDUW�DJDLQ��UHJLVWHU�ZLWK�WKH�GDHPRQ�XVHG�IRU�ORFDWLQJ�RI�REMHFWV���7KH
FOLHQWV�ORRVH�WKHLU�FRQQHFWLRQV�DQG�DWWHPSW�WR�UH�ELQG�DXWRPDWLFDOO\�
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2Q�D�VHUYHU�WKDW�PDLQWDLQV�VWDWH�RI�FOLHQW�FRQQHFWLRQV��PLJUDWLQJ�LV�QRW�WUDQVSDUHQW�WR�WKH�FOLHQW��WKH�FOLHQW�PXVW�XVH�DQ
LQWHUFHSWRU���:KHQ�WKH�FRQQHFWLRQ�WR�WKH�REMHFW�LPSOHPHQWDWLRQ�IDLOV�DQG�WKH�25%�UH�FRQQHFWV�WKH�FOLHQW�WR�WKH�QHZ
VHUYHU��WKH�LQWHUFHSWRU
V�UHELQGBVXFFHHGHG���PHWKRG�ZLOO�EH�LQYRNHG�E\�WKH�25%��7KH�FOLHQW�LV�WKHQ�VXSSRVHG�WR
UHVWRUH�WKH�VWDWH�RI�WKH�VHUYHU�FRQQHFWLRQ�DV�QHFHVVDU\�

$�YHU\�VLPSOH� ORDG�EDODQFLQJ� LV�SHUIRUPHG�E\� WKH�REMHFW� ORFDWLRQ�GDHPRQ��7KH�GDHPRQ�VHTXHQWLDOO\� �URXQG� URELQ
DOJRULWKP��URXWHV�FRQQHFWLRQ�UHTXHVWV�WR�GLIIHUHQW�REMHFW�LPSOHPHQWDWLRQV��ZKHQ�DVNHG�IRU�WKH�VDPH�LQWHUIDFH�RU�LQVWDQFH
QDPH���7R�SURYLGH�D�SURSULHWDU\�ORDG�EDODQFLQJ�PHFKDQLVP��D�SURJUDPPHU�FDQ�XVH�25%�H[WHQVLRQV�VXFK�DV�WKH�PRGLILHG
SUR[LHV��6PDUW�6WXEV���WKH�/RFDWLRQ�6HUYLFH��ZLWK�WULJJHUV���DQG�WKH�,QWHUFHSWRUV�

�������� /LPLWV

���������� 6,=(

%\�GHIDXOW��9LVL%URNHU�GRHV�QRW�OLPLW�WKH�PD[LPXP�PHVVDJH�VL]H��WHVWHG�XS�WR���0%���D�PHVVDJH�VL]H�OLPLW�FDQQRW�EH
VHW�E\�WKH�SURJUDPPHU��:KHQ�WKH�UHVRXUFHV�DUH�FORVH�WR�H[KDXVWLRQ��WKH�&25%$��81.12:1�H[FHSWLRQ�LV�UDLVHG�

���������� 1XPEHU�RI�2EMHFWV

9LVL%URNHU�����&���$,;�VHUYHU�WHUPLQDWHV�DIWHU�������REMHFWV�DUH�FUHDWHG���$VVHUWLRQ�IDLOHG����2Q�WKH�17�SODWIRUP��WKH
QXPEHU�RI�REMHFWV�ZDV�RQO\�OLPLWHG�E\�WKH�DPRXQW�RI�DYDLODEOH�PHPRU\��DV�IDU�DV�ZH�FRXOG�WHVW��WKH�$,;�OLPLWV�GR�QRW
DSSO\�RQ�17��

�������� %XJV

���������� 7KUHDG�SRRO�VL]H�OLPLW�EXJ

7KH�&25%$��%2$��WKUHDGBPD[���FDOO��VXSSRVHG�WR�OLPLW�WKH�QXPEHU�RI�WKUHDGV�LQ�D�WKUHDG�SRRO��GRHV�QRW�ZRUN
ZKHQ�XVLQJ�WKH�RSWLPL]HG�ORFDO�FRPPXQLFDWLRQ��7HVWHG�RQ�9LVL%URNHU���������������&���17�

���������� $,;�XWLOLWLHV�EXJ

,W�ZDV�QRW�SRVVLEOH�WR�ODXQFK�WKH�9LVL%URNHU�����&���6PDUW�$JHQW��2EMHFW�$FWLYDWLRQ�'DHPRQ��DQG�VRPH�RWKHU�XWLOLWLHV
RQ�$,;������7KLV�PLJKW�EH�GXH�WR�WKH�IDFW�WKDW�9%�����UHTXLUHV�$,;�����

���� 6WDQGDUGL]HG�6HUYLFHV�)XQFWLRQDOLW\

2I� WKH� VWDQGDUGL]HG� VHUYLFHV�� WKH� 1DPLQJ� 6HUYLFH� �9LVL%URNHU� 1DPLQJ� 6HUYLFH� IRU� &��� ������ WKH� (YHQW� 6HUYLFH
�9LVL%URNHU�(YHQW�6HUYLFH�IRU�&���������DQG�WKH�7UDQVDFWLRQ�6HUYLFH��73%URNHU��DUH�SURYLGHG��$�VXSSRUW�IRU�VHFXULW\
�9LVL%URNHU�'HYHORSHU�66/�3DFN�IRU�&��������LV�DOVR�DYDLODEOH�

�������� 1DPLQJ�6HUYLFH

7KH�LPSOHPHQWDWLRQ�RI�WKH�1DPLQJ�6HUYLFH�LQ�9LVL%URNHU�LV�FDOOHG�9LVL%URNHU�1DPLQJ�6HUYLFH��9%16���9%16�FODLPV
IXOO� FRPSOLDQFH�ZLWK� WKH�20*�1DPLQJ� 6HUYLFH� VSHFLILFDWLRQ� DQG� SURYLGHV� DOO� LQWHUIDFHV� GHILQHG� E\� WKH� VWDQGDUG
LQFOXGLQJ�WKH�QDPHV�OLEUDU\�

7KH�9%16�VHUYHU�LV�SHUVLVWHQW²WKH�GDWDEDVH�RI�QDPH�WR�REMHFW�ELQGLQJV�LV�SUHVHUYHG�DFURVV�VHUYHU�LQYRFDWLRQV��7KLV
LQFUHDVHV�WKH�RYHUDOO�UREXVWQHVV�RI�WKH�V\VWHP�WKDW�XVHV�9%16�



��

$V�D�SDUW�RI�WKH�VHUYLFH��D�XWLOLW\�WR�PDQLSXODWH�WKH�FRQWHQWV�RI�WKH�QDPH�WR�REMHFW�ELQGLQJV�GDWDEDVH�XVLQJ�RSHUDWLRQV
VLPLODU�WR�WKRVH�H[SRUWHG�E\�WKH�VWDQGDUGL]HG�,'/�LQWHUIDFHV�LV�SURYLGHG��7KH�XWLOLW\�LV�RQO\�DYDLODEOH�LQ�-DYD�YHUVLRQ�

�������� (YHQWV�6HUYLFH

7KH�LPSOHPHQWDWLRQ�RI�WKH�(YHQWV�6HUYLFH�IRU�9LVL%URNHU�LV�FDOOHG�9LVL%URNHU�(YHQWV�6HUYLFH��9%(6���9%(6�FODLPV
IXOO� FRPSOLDQFH�ZLWK� WKH�20*�(YHQWV�6HUYLFH� VSHFLILFDWLRQ�DQG�SURYLGHV�XQW\SHG�HYHQWV�XVLQJ� WKH�SXVK� DQG�SXOO
FRPPXQLFDWLRQ�PRGHOV�RQ�D�WUDQVLHQW�HYHQW�FKDQQHO�

9%(6�LV�VKLSSHG�DV�D�VHSDUDWH�VHUYHU�DQG�DV�D�OLEUDU\��7KH�VHUYLFH�FOLHQW�FDQ�HLWKHU�VWDUW�9%(6�DV�D�VWDQGDORQH�SURFHVV�
RU�LQFOXGH�LW�ZLWK�HLWKHU�WKH�VXSSOLHU�RU�WKH�FRQVXPHU�DSSOLFDWLRQ�

�������� 7UDQVDFWLRQ�6HUYLFH

7KH�LPSOHPHQWDWLRQ�RI�WKH�7UDQVDFWLRQ�6HUYLFH�IRU�9LVL%URNHU�LV�FDOOHG�73%URNHU��&XUUHQWO\�DYDLODEOH�LV�73%URNHU����
�LQWHJUDWHG�ZLWK�9LVL%URNHU�������VRRQ�WR�EH�UHOHDVHG�LV�73%URNHU������LQWHJUDWHG�ZLWK�9LVL%URNHU������DQG�D�QHZ�SURGXFW
FDOOHG�9LVL%URNHU,76��73%URNHU�LV�EDVHG�XSRQ�WKH�2SHQ73��WUDQVDFWLRQ�PDQDJHU�IURP�+LWDFKL�DQG�FDQ�EH�DFFHVVHG
WKURXJK�ERWK�WKH�;�2SHQ�7;�;$�DQG�WKH�VWDQGDUGL]HG�20*�276�LQWHUIDFHV��7KH�WZR�PDLQ�FRPSRQHQWV�RI�73%URNHU
DUH�WKH�276�DGDSWHU�DQG�WKH�WUDQVDFWLRQ�PDQDJHU�

7KH� 73%URNHU�276� DGDSWHU� DFWV� DV� D� ZUDSSHU� IRU� WKH� WUDQVDFWLRQ�PDQDJHU�� FRQYHUWLQJ� FDOOV� LVVXHG� RQ� WKH�20*
7UDQVDFWLRQ�6HUYLFH�$3,�WR�WKH�FDOOV�RQ�WKH�;�2SHQ�7;�;$�LQWHUIDFHV�DQG�YLFH�YHUVD��7KH�276�DGDSWHU�FRQVLVWV�RI�D
OLQNDEOH�OLEUDU\�DQG�WZR�GDHPRQV�UHVSRQVLEOH�IRU�GULYLQJ�WKH�FRPPLW�DQG�UHFRYHU\�SURWRFROV�

7KH�73%URNHU�WUDQVDFWLRQ�PDQDJHU�LPSOHPHQWV�WKH�FRUH�RI�WKH�WUDQVDFWLRQ�VHUYLFH��7KH�PDQDJHU�FRQVLVWV�RI�D�OLQNDEOH
OLEUDU\�DQG�D�GDHPRQ�UHVSRQVLEOH�IRU�SURFHVV�PRQLWRULQJ��7KH�PDQDJHU�RQO\�VXSSRUWV�IODW�WUDQVDFWLRQV��73%URNHU����
VXSSRUWV�IODW�DQG�QHVWHG�WUDQVDFWLRQV��LPSOLFLW�DQG�H[SOLFLW�FRQWH[W�SURSDJDWLRQ��GLUHFW�DQG�LQGLUHFW�FRQWH[W�PDQDJHPHQW�
PXOWL�WKUHDGLQJ��DGPLQLVWUDWLYH�IXQFWLRQV��

$V�D�SDUW�RI�WKH�73%URNHU�VHUYLFH��D�VHW�RI�XWLOLWLHV�WR�YLHZ�WKH�VWDWXV�RI�UXQQLQJ�WUDQVDFWLRQV�DQG�WR�PDQLSXODWH�UHVRXUFH
PDQDJHUV�LV�SURYLGHG�

�������� 3HUVLVWHQF\�6HUYLFH

7KHUH�LV�QR�LPSOHPHQWDWLRQ�RI�D�VHSDUDWH�3HUVLVWHQFH�6HUYLFH�IRU�9LVL%URNHU��$OO�E\�LWVHOI��9LVL%URNHU�VXSSRUWV�SHUVLVWHQW
REMHFW�UHIHUHQFHV�DQG�ODXQFKLQJ�VHUYHUV�RQ�GHPDQG��7KLV�DOORZV�SHUVLVWHQW�VHUYHUV�WR�EH�LPSOHPHQWHG�ZLWK�VLJQLILFDQW
DPRXQW�RI�FRGLQJ��7KH�73%URNHU�WUDQVDFWLRQ�VHUYLFH�FDQ�EH�XVHG�WR�V\QFKURQL]H�WKH�DFFHVV�WR�GDWDEDVH�UHVRXUFHV�WKURXJK
WKH�VWDQGDUGL]HG�;�2SHQ�;$�LQWHUIDFH�

�������� 8QVXSSRUWHG�6HUYLFHV

1HLWKHU�WKH�VWDQGDUGL]HG�/LIHF\FOH�QRU�DQ\�IXQFWLRQDOO\�VLPLODU�UHSODFHPHQW�LV�SURYLGHG��5HIHUHQFH�FRXQWLQJ�LV�XVHG�WR
NHHS�WUDFN�RI�REMHFW�DQG�SUR[\�XVDJH�DQG�WR�GHOHWH�XQXVHG�REMHFWV�DQG�SUR[LHV�

1HLWKHU�WKH�VWDQGDUGL]HG�7UDGLQJ�6HUYLFH�QRU�DQ\�IXQFWLRQDOO\�VLPLODU�UHSODFHPHQW�LV�SURYLGHG�



��

���� 0LVFHOODQHD

������ 5HTXLUHPHQWV

�������� 6XSSRUWHG�3ODWIRUPV�$QG�&RPSLOHUV

/LVW�RI�VXSSRUWHG�SODWIRUPV�IRU�9LVL%URNHU�IRU�&���IROORZV�

�� :LQGRZV�17������YHUVLRQ����
�� 6XQ�6RODULV�������������������YHUVLRQ����
�� 6XQ�6RODULV�������YHUVLRQ����
�� 6XQ26���������YHUVLRQ����
�� +3�8;����������������YHUVLRQ����
�� +3�8;�����������������������YHUVLRQ����
�� 6LOLFRQ�*UDSKLFV�,5,;������������YHUVLRQ����
�� ,%0�$,;������������YHUVLRQ����
�� 'LJLWDO�8QL[����D�E�F�����I���YHUVLRQ����

������ 'HYHORSPHQW�6XSSRUW

�������� 'RFXPHQWDWLRQ

7KH�3URJUDPPHU
V�*XLGH�� WKH�5HIHUHQFH�*XLGH�� DQG� WKH� ,QVWDOODWLRQ� DQG�$GPLQLVWUDWLRQ�*XLGH� DUH� GHOLYHUHG�ZLWK
9LVL%URNHU�IRU�&����7KH�JXLGHV�DUH�UHDGDEOH�DQG�PRVWO\�XQGHUVWDQGDEOH��EXW�WKH�VWUXFWXUH�LV�UDWKHU�SRRU��PDNLQJ�URXWLQH
VHDUFKHV�IRU�LQIRUPDWLRQ�GLIILFXOW�

�������� 'HYHORSPHQW�6XSSRUW

)HDWXUH

$FFHVV�WR�WKH�UHIHUHQFH�FRXQW�YDOXH <HV &25%$��2EMHFW��BUHIBFRXQW��

:DUQ�ZKHQ�QHJDWLYH�UHIHUHQFH�FRXQW 1R

5DQJH�FKHFNLQJ�RQ�VHTXHQFHV <HV H[FHSWLRQ�UDLVHG

*HQHUDWLRQ�RI�VNHOHWRQ�LPSOHPHQWDWLRQ 1R

6\PEROLF�H[FHSWLRQ�GXPSLQJ�WR�VWUHDP <HV RYHUORDGHG�RSHUDWRU����IRU�H[FHSWLRQ�W\SH

%URNHU�DFWLYLW\�ORJJLQJ 1R

5HIHUHQFH�SDUVLQJ�XWLOLWLHV <HV WKH�UHIHUHQFH�SDUVLQJ�XWLOLWLHV�ZHUH�QRW�D�SDUW
RI�RXU�LQVWDOODWLRQ��EXW�ZHUH�VHQW�WR�XV�XSRQ
UHTXHVW�E\�9LVLJHQLF

�������� 7HFKQLFDO�6XSSRUW

7KH�9LVL%URNHU�7HFKQLFDO�6XSSRUW�WHDP�SURYLGHV�WKH�IROORZLQJ�VXSSRUW�OHYHOV�
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�� 3UHPLXP�6XSSRUW��,Q�DGGLWLRQ�WR�XQOLPLWHG�SHUVRQ�WR�SHUVRQ�DQG�HOHFWURQLF�DFFHVV�WR�SURGXFW�LQIRUPDWLRQ�
FXVWRPHU�UHFHLYHV�UHVSRQVHV�WR�KLJK�SULRULW\�DVVLVWDQFH�UHTXHVWV��$�QRQ�VWRS�EHHSHU�RSWLRQ�LV�DOVR�DYDLODEOH�

�� 6WDQGDUG�6XSSRUW��8QOLPLWHG�SHUVRQ�WR�SHUVRQ�DQG�HOHFWURQLF�DFFHVV�WR�LQIRUPDWLRQ�DERXW�RXU�SURGXFWV�

�� 2QOLQH�6XSSRUW��$OO�9LVL%URNHU�FXVWRPHUV��LQFOXGLQJ�HYDOXDWLRQ�FXVWRPHUV��DUH�HQWLWOHG�WR�XVH�RXU�GDWDEDVH
RI�IUHTXHQWO\�DVNHG�TXHVWLRQV�

������ 9HQGRU

�������� 3ULFLQJ�3ROLF\

)ROORZLQJ�DUH�WKH�SULFHV�VHQW�WR�XV�E\�9LVLJHQLF�RQ�$SULO�����������HIIHFWLYH�-XO\������������

3URGXFW 7\SH 3ULFH��86��
9LVL%URNHU�IRU�&������ 'HYHORSPHQW ����
9LVL%URNHU�25%�IRU�&������ 'HSOR\PHQW��VHUYHU�RQO\� ����
9LVL%URNHU�25%�IRU�&������ 'HSOR\PHQW��QRGH�E\�QRGH� ��
9LVL%URNHU�'HYHORSHU�IRU�-DYD���� 'HYHORSPHQW ����
9LVL%URNHU�25%�IRU�-DYD���� 'HSOR\PHQW��VHUYHU�RQO\� ����
9LVL%URNHU�25%�IRU�-DYD 'HSOR\PHQW��QRGH�E\�QRGH� ��

9LVL%URNHU�1DPLQJ�VHUYLFH�IRU�&������ 'HYHORSPHQW ���
9LVL%URNHU�1DPLQJ�VHUYLFH�IRU�&������ 'HSOR\PHQW��PDFKLQH� ���
9LVL%URNHU�(YHQW�6HUYLFH�IRU�&������ 'HYHORSPHQW ���
9LVL%URNHU�(YHQW�6HUYLFH�IRU�&������ 'HSOR\PHQW��PDFKLQH� ���
9LVL%URNHU�'HYHORSHU�66/�3DFN�IRU�&������ 'HYHORSPHQW ���
9LVL%URNHU�'HYHORSHU�66/�3DFN�IRU�&������ 'HSOR\PHQW��VHUYHU�RQO\� ���
9LVL%URNHU�'HYHORSHU�66/�3DFN�IRU�&������ 'HSOR\PHQW��QRGH�E\�QRGH� ��

�������� &RPSDQ\

5LJKW�QRZ��WKH�,QSULVH�&RUSRUDWLRQ�LV�XQGHUJRLQJ�D�PDMRU�VKLIW�WRZDUGV�WKH�GLVWULEXWHG�HQWHUSULVH�DSSOLFDWLRQV��7KH
FRPSDQ\�KDV�UHFHQWO\�FKDQJHG�LWV�QDPH��IURP�%RUODQG�,QWHUQDWLRQDO��IRXQGHG�������DQG�DFTXLUHG�WKH�IRUPHU�GLVWULEXWRU
RI�9LVL%URNHU� �9LVLJHQLF���2I� WKH� SURGXFW� UDQJH�� SHUKDSV�PRVW� NQRZ� DUH� WKH�%RUODQG� GHYHORSPHQW� WRROV� �'HOSKL�
-%XLOGHU��&��%XLOGHU��DQG�WKH�9LVL%URNHU�25%�

����������������������������������������������������������

� 3OHDVH�QRWH�WKDW�ZLWK�UHFHQW�DFTXLVLWLRQ�RI�9LVLJHQLF�E\�WKH�,QSULVH�&RUSRUDWLRQ��WKHQ�%RUODQG�,QWHUQDWLRQDO���WKH�SULFHV�ZLOO�PRVW�OLNHO\
EH�VXEMHFW�WR�FKDQJH�



��

�� &RPSDULVRQ�6XPPDU\

���� 2EMHFW�5HTXHVW�%URNHU

������ 6WDQGDUGL]HG�)XQFWLRQDOLW\

�������� %DVLF�5HPRWH�,QYRFDWLRQ

���������� 0HDVXUHPHQWV�9HULILFDWLRQ

&$//

7KH�UHVXOWV�RI�WKH�&$//�WHVW�LQGLFDWH�WKHUH�LV�QR�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�WKH�SDWWHUQ�RI�WKH�FDOOV�LVVXHG�WR�WKH
VHUYHU�DQG�WKH�WLPHV�PHDVXUHG�E\�WKH�EHQFKPDUN��7KLV�PHDQV�WKDW�LW�LV�SRVVLEOH�WR�DSSO\�WKH�UHVXOWV�RI�RWKHU�EHQFKPDUNV
WR�DSSOLFDWLRQV�ZLWK�GLIIHUHQW�LQYRFDWLRQ�SDWWHUQV�

���������� 'LVSDWFKHU�3HUIRUPDQFH

,'/�1$0(6

7KH�PRVW�LPSRUWDQW�UHVXOW�IURP�WKH�,'/�1$0(6�EHQFKPDUN�LV�WKH�GHPRQVWUDWLRQ�RI�WKH�IDFW�WKDW�FDOOLQJ�RSHUDWLRQV�ZLWK
ORQJHU�QDPHV�WDNHV�ORQJHU�WLPH�WR�FRPSOHWH��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�PDUVKDOOLQJ��XQPDUVKDOOLQJ�DQG�GLVSDWFKLQJ
DOJRULWKPV�DOO�XVH�D�SODLQ�VWULQJ�IRUP�RI�WKH�RSHUDWLRQ�QDPHV��7KH�WHVW�VKRZV�WKDW�

�� )RU�QRUPDO�OHQJWK�QDPHV��������FKDUDFWHUV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�LQVLJQLILFDQW��EHORZ�����

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�PRUH�VLJQLILFDQW�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��PRUH�GDWD�LV�SDVVHG��

,'/�/21*

7KH�,'/�/21*�EHQFKPDUN�VKRZV�WKDW�IRU�2UEL[�DQG�RPQL25%��WKH�RSHUDWLRQ�WKDW�LV�GHILQHG�ODWHU�LQ�WKH�,'/�LQWHUIDFH
WDNHV�ORQJHU�WLPH�WR�FRPSOHWH��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�GLVSDWFKHU�FRGH��JHQHUDWHG�IURP�WKH�,'/�GHILQLWLRQ��ORRNV
XS�WKH�RSHUDWLRQ�QDPH�XVLQJ�D�VHTXHQWLDO��OLQHDU��VHDUFK��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�SRVLWLRQ�RI�DQ�RSHUDWLRQ�ZLWKLQ
DQ�LQWHUIDFH�DQG�WKH�WLPH�LW�WDNHV�WR�FRPSOHWH�WKH�RSHUDWLRQ�LV�QRW�H[KLELWHG�E\�9LVL%URNHU��7KH�WHVW�VKRZV�WKDW�

�� )RU�PHGLXP�VL]HG�LQWHUIDFHV������RSHUDWLRQV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�EHWZHHQ�WKH�ILUVW�DQG�WKH�ODVW
RSHUDWLRQ�PD\�EH�VLJQLILFDQW�ZLWK�RPQL25%�DQG�2UEL[��QR�GLIIHUHQFH�ZLWK�9LVL%URNHU��

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�GRHV�QRW�FKDQJH�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��FOHDUO\��RQO\�VHUYHU�VLGH�FRGH
PDWWHUV��

,'/�'((3

7KH�,'/�'((3�EHQFKPDUN�LQGLFDWHV�D�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHUIDFH�QHVWLQJ�GHSWK�DQG�WKH�WLPH�LW�WDNHV�WR�FRPSOHWH
DQ�RSHUDWLRQ�RI�WKDW�LQWHUIDFH��7KH�WHVW�VKRZV�WKDW�

�� )RU�LQWHUIDFHV�GHHSO\�QHVWHG�LQ�PRGXOHV�����OHYHOV���WKH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�EHWZHHQ�RSHUDWLRQV�LQ�QRQ�
QHVWHG�DQG�QHVWHG�LQWHUIDFHV�PD\�EH�VLJQLILFDQW�ZLWK�2UEL[��QR�GLIIHUHQFH�ZLWK�RPQL25%�DQG�9LVL%URNHU��



��

�� 7KH�GLIIHUHQFH�LQ�LQYRFDWLRQ�WLPH�LV�PRUH�VLJQLILFDQW�ZKHQ�UXQQLQJ�RYHU�D�QHWZRUN��PRUH�GDWD�LV�SDVVHG��

���������� 2YHUDOO�3HUIRUPDQFH

,'/�(1&$3

7KH�,'/�(1&$3�EHQFKPDUN�FRPSDUHV� WKH� LQYRFDWLRQ� WLPH�ZKHQ�SDVVLQJ����� ORQJV� LQGLYLGXDOO\�� LQ�DQ�DUUD\�� LQ�D
ERXQGHG�VHTXHQFH��DQG�LQ�D�VWUXFWXUH��2YHUDOO��WKH�WHVWV�VKRZ�WKDW�

�� 7KH�GHYLDWLRQ�LQ�LQYRFDWLRQ�WLPHV�LV�XVXDOO\�ZLWKLQ������ZLWK�DUUD\V�KDYLQJ�WKH�IDVWHVW��H[FHSW�IRU�RPQL25%
ZKHUH�VHTXHQFHV�DUH�VOLJKWO\�IDVWHU��DQG�LQGLYLGXDO�ORQJV�WKH�VORZHVW�LQYRFDWLRQ�WLPH�

7+528*+�,1

7KH� UHVXOWV� RI� WKH� ORFDO� WKURXJKSXW� WHVWV� LQGLFDWH� WKH� UHODWLYH� VSHHG� RI� WKH�25%V� LV� �ZLWK� D� QHJOLJLEOH� QXPEHU� RI
H[FHSWLRQV��RPQL25%��IDVWHVW���9LVL%URNHU��2UEL[��VORZHVW���7KH�WHVWV�VKRZ�WKDW�

�� 7LPH�WR�SDVV�D�EDVLF�,'/�GDWD�W\SH�VWD\V�URXJKO\�WKH�VDPH�UHJDUGOHVV�RI�WKH�W\SH�EHLQJ�SDVVHG��:KHQ�SDVVLQJ
D�VLQJOH�EDVLF�,'/�GDWD�W\SH��WKH�UHODWLYH�LQYRFDWLRQ�WLPHV�DUH�RPQL25%���������� V���9LVL%URNHU������
2UEL[������

�� 7LPH�WR�SDVV�DQ�DUUD\�RU�D�VHTXHQFH�RI�D�EDVLF�,'/�GDWD�W\SH�GHSHQGV�PRVWO\�RQ�WKH�OHQJWK�RI�GDWD�LQ�RFWHWV�IRU
2UEL[�DQG�9LVL%URNHU��DQG�RQ�WKH�QXPEHU�RI�LWHPV�IRU�RPQL25%��)RU�D��N%�DUUD\�RI�IORDWV��UHODWLYH�LQYRFDWLRQ
WLPHV� DUH� RPQL25%� ����� ���� V��� 9LVL%URNHU� ������ 2UEL[� ������ )RU� D� �N%� DUUD\� RI� RFWHWV�� UHODWLYH
LQYRFDWLRQ�WLPHV�DUH�9LVL%URNHU���������� V���RPQL25%�������2UEL[������

�� (QFDSVXODWLQJ�DQ�DUJXPHQW�ZLWKLQ�DQ\�DGGV�D�VXEVWDQWLDO�RYHUKHDG��+HQFH��ZKHQ�SDVVLQJ�DQ�DUUD\�RU�D�VHTXHQFH
RI� DQ\V�� WKH� LQYRFDWLRQ� WLPH�SULPDULO\� GHSHQGV� RQ� WKH� QXPEHU� RI� DQ\V��)RU� ����� DQ\V� RI� RFWHWV�� UHODWLYH
LQYRFDWLRQ�WLPHV�DUH�RPQL25%������������ V���9LVL%URNHU�������2UEL[�������

5XQQLQJ�WKH�VDPH�WHVW�VXLWH�RYHU�DQ�LGOH���%$6(�7�(WKHUQHW�VKRZV�WKDW�

�� 8QOHVV� D� YHU\� ODUJH� QXPEHU� RI� FRPSOH[� DUJXPHQWV� LV� SDVVHG�� WKH� FRQVWDQW� RYHUKHDG� RI� DQ� LQYRFDWLRQ
RYHUVKDGRZV�WKH�LPSDFW�RI�DUJXPHQW�VL]HV�DQG�W\SHV��+HQFH��LW�SD\V�RII�WR�FDOO�OHVV�RIWHQ�ZLWK�PRUH�DUJXPHQWV
WKDQ�YLFH�YHUVD�

�� )RU�EDVLF�W\SHV��WKH�UHODWLYH�LQYRFDWLRQ�WLPHV�DUH�RPQL25%���������� V���9LVL%URNHU�������2UEL[�������)RU
D��N%�DUUD\�RI�RFWHWV��UHODWLYH�LQYRFDWLRQ�WLPHV�DUH�RPQL25%����������� V���9LVL%URNHU�������2UEL[������
)RU������DQ\V�RI�RFWHWV��UHODWLYH�LQYRFDWLRQ�WLPHV�DUH�RPQL25%������������ V���9LVL%URNHU�������2UEL[
������

�� 3DUDGR[LFDOO\�� ORFDO� LQYRFDWLRQ�WLPHV�PD\�VRPHWLPHV�EH� ORQJHU� WKDQ�QHWZRUN�LQYRFDWLRQ� WLPHV��H�J��ZKHQ
SDVVLQJ�DUUD\V�RI�DQ\V�LQ�RPQL25%�DQG�2UEL[��

:LWK� UHVSHFW� WR� SHUIRUPDQFH�� WHVWLQJ� RI� KHWHURJHQHRXV�25%� FRPELQDWLRQV� �FOLHQW� DQG� VHUYHU� XVH� GLIIHUHQW�25%V�
LQGLFDWHV�WKDW�

�� 2I�WKH�FOLHQW�VHUYHU�SDLU��LW�LV�WKH�VHUYHU�ZKR�LQIOXHQFHV�WKH�SHUIRUPDQFH�PRVW��HYHQ�ZKHQ�HPSW\�RSHUDWLRQV�DUH
FDOOHG��

�� 3URSULHWDU\�RSWLPL]DWLRQV�IRU�ORFDO�LQYRFDWLRQV�DUH�XVHG�E\�9LVL%URNHU��QRW�VR�ZLWK�RPQL25%�DQG�2UEL[��



��

)LJ������ 7+528*+�,1��RPQL25%�������VHUYHU��17�$0'����������FOLHQWV��17�,QW������LGOH�QHW����FDOO�

)LJ������ 7+528*+�,1��9LVL%URNHU�&�������VHUYHU��17�$0'����������FOLHQWV��17�,QW������LGOH�QHW����FDOO�

%HFDXVH�RI�WKH�LQWHURSHUDELOLW\�SUREOHPV��VHH�VHFWLRQ�����������VRPH�RI�WKH�PHDVXUHPHQWV�ZLWK�2UEL[�DFWLQJ�DV�D�VHUYHU
DQG�RWKHU�25%V�DV�FOLHQWV�ZHUH�QRW�GRQH�
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9LVL% ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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)LJ������ 7+528*+�,1��KRPRJHQRXV�FRPELQDWLRQV�RQ�$,;��SDVVLQJ�DUUD\V²��FDOO�
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)LJ������ 7+528*+�,1��KRPRJHQRXV�FRPELQDWLRQV�RQ�$,;��SDVVLQJ�VHTXHQFHV²�FDOO�
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6WULQJ������! ��� ���� ����

RPQL25% 9LVL%URNHU 2UEL[



��

�������� ,QWHURSHUDELOLW\

7KH�IROORZLQJ�WDEOH�GHVFULEHV�UHVXOWV�RI�WKH�EDVLF�LQWHURSHUDELOLW\�WHVWV��UXQQLQJ�WKH�7+528*+�,1�EHQFKPDUN�ZLWK
GLIIHUHQW�FRPELQDWLRQV�RI�FOLHQWV�DQG�VHUYHUV��

6HUYHU��

&OLHQW�ç
17�2PQ�� 17�9LV�� 17�2UE�� 17�2UE�� $,;�2PQ�� $,;�9LV�� $,;�2UE��

17�2PQ�� 2. 2. FOLHQW�KDQJV FOLHQW�DERUWV 2. 2. VHTXHQFHV


17�9LV�� 2. 2. FOLHQW�KDQJV FOLHQW�DERUWV 2. 2. VHTXHQFHV


17�2UE�� 2. 2. 2. FOLHQW�IDNHV� 2. 2. VHTXHQFHV


17�2UE�� QDUURZ� QDUURZ� 2. 2. QDUURZ� QDUURZ� VHTXHQFHV


$,;�2PQ�� 2. 2. FOLHQW�KDQJV FOLHQW�DERUWV 2. 2. VHTXHQFHV


$,;�9LV�� 2. 2. FOLHQW�KDQJV FOLHQW�DERUWV 2. 2. VHTXHQFHV


$,;�2UE�� VHT�RI�DQ\� 2. 2. FOLHQW�IDNHV� VHT�RI�DQ\� 2. 2.

7KH�LQWHURSHUDELOLW\�SUREOHPV�FDQ�EH�VXPPDUL]HG�DV�IROORZV�

�� $�VHUYHU�UXQQLQJ�2UEL[�RQ�:LQGRZV�17�FDQQRW�EH�DFFHVVHG�IURP�RWKHU�WKDQ�2UEL[�FOLHQWV��ERWK�17�DQG�$,;
FOLHQWV�ZRUN��RQO\�DQ�2UEL[�����FOLHQW�FDQQRW�DFFHVV�WKH�2UEL[�����VHUYHU���0RVW�OLNHO\��WKLV�LV�DQ�LQWHURSHUDELOLW\
SUREOHP�ZLWK�2UEL[��VHH�VHFWLRQ����������

�� 2UEL[����07�RQ�$,;�����KDV�SUREOHPV�SDVVLQJ�VHTXHQFHV�RXWVLGH�PRGXOHV��1R�FOLHQW�H[FHSW�$,;�2UEL[�ZDV
DEOH�WR�SDVV�D�VHTXHQFH�WR�WKH�$,;�2UEL[�VHUYHU��7KH�$,;�2UEL[�FOLHQW�ZDV�QRW�DEOH�WR�SDVV�D�VHTXHQFH�WR�WKH
RPQL25%�����VHUYHU��ERWK�17�DQG�$,;�VHUYHUV��

1R�RWKHU�SUREOHPV�ZHUH�HQFRXQWHUHG�UHJDUGLQJ�LQWHURSHUDELOLW\�RI�WKH�LQGLYLGXDO�EURNHUV�

����������������������������������������������������������


�:LWK�PRGXOHV�2.��ZLWKRXW�PRGXOHV�FOLHQW�DERUWV�ZKHQ�WU\LQJ�WR�SDVV�D�VHTXHQFH�

��&OLHQW�DFWV�DV�LI�LW�LV�FRQQHFWHG�WR�WKH�VHUYHU�EXW�LQ�IDFW�QR�FRPPXQLFDWLRQ�WDNHV�SODFH�

��:LWKRXW�PRGXOHV�2.��ZLWK�PRGXOHV�FOLHQW�IDLOV�WR�QDUURZ�WKH�REMHFW�UHIHUHQFH�

��:LWK�PRGXOHV�2.��ZLWKRXW�PRGXOHV�FOLHQW�DERUWV�ZKHQ�WU\LQJ�WR�SDVV�D�VHTXHQFH�RI�DQ\V�



��

������ 1RQVWDQGDUG�([WHQVLRQV

([WHQVLRQ RPQL25% 2UEL[ 9LVL%URNHU

/RFDWLQJ�2EMHFWV QR��H[FHSW�1DPLQJ
6HUYLFH�

/RFDWRUV��EDVHG�RQ
VHUYLFH�QDPH�

/RFDWLRQ�6HUYLFH��EDVHG
RQ�LQWHUIDFH�QDPH�

%LQGLQJ�7R�2EMHFWV
QR��H[FHSW�VWDQGDUG

FDOOV�

BELQG��ORFDWLRQ�VHUYLFH�
GHIHUUHG��UHELQG�

WLPHRXWV�

BELQG��ORFDWLRQ�VHUYLFH�
GHIHUUHG��UHELQG�

WLPHRXWV�

,QVWDQWLDWLQJ�,PSOHPHQWDWLRQV
REMBLVBUHDG\�

GLVSRVH
LPSOLFLW��UHOHDVH�

GLVSRVH

REMBLVBUHDG\�
UHOHDVH�

GHDFWLYDWHBREM

3HUVLVWHQW�5HIHUHQFHV QR��H[FHSW�REMHFW�NH\� \HV��/RDGHUV� \HV��$FWLYDWRUV�

$XWRPDWLF�$FWLYDWLRQ QR \HV \HV

$XWRPDWLF�5HFRQQHFWLRQ
QR \HV

\HV��EXW�PDVNV�HYHQ
LPSRUWDQW�HUURUV�

,QYRFDWLRQ�([WHQVLRQV
FXVWRP�SUR[LHV FXVWRP�SUR[LHV

FXVWRP�SUR[LHV�
RSWLPL]HG�ORFDO�FDOOV

&XVWRPL]DELOLW\ QR��EXW�VRXUFH�LV
DYDLODEOH�

\HV��)LOWHUV� \HV��,QWHUFHSWRUV�

�������� 0XOWL�WKUHDGLQJ�([WHQVLRQV

$OO�WKUHH�25%V�VXSSRUW�PXOWLWKUHDGLQJ�RQ�ERWK�WKH�VHUYHU�DQG�WKH�FOLHQW�VLGHV��7KH�2UEL[�25%�LV�PRVW�IOH[LEOH�ZLWK
UHVSHFW�WR�HPSOR\LQJ�GLIIHUHQW�WKUHDGLQJ�VWUDWHJLHV��ZLWK�RPQL25%�DQG�9LVL%URNHU�RIIHULQJ�SUDFWLFDOO\�QR�IOH[LELOLW\
�9LVL%URNHU�ZLWK�LWV�WKUHH�EXLOW�LQ�WKUHDGLQJ�VWUDWHJLHV�LV�VOLJKWO\�EHWWHU�WKDQ�RPQL25%�ZLWK�RQH���)RU�GHWDLOV��VHH�WKH
FRUUHVSRQGLQJ�VHFWLRQV�LQ�WKH�LQGLYLGXDO�25%�FKDSWHUV�

7KH�FURVV�SODWIRUP�H[HFXWLRQ�RI�WKH�07�&211�EHQFKPDUN�GHPRQVWUDWHV�D�OLPLWDWLRQ�RI�WKH�RPQL25%�VHUYHU�WKUHDGLQJ
VWUDWHJ\��7KH�RPQL25%�VHUYHU�LV�XQDEOH�WR�SURFHVV�UHTXHVWV�VHQW�LQ�SDUDOOHO�RYHU�D�VLQJOH�FRQQHFWLRQ��WKXV�LW�VHULDOL]HV
UHTXHVWV�IURP�PXOWL�WKUHDGHG�FOLHQWV�WKDW�VHQG�UHTXHVWV�RYHU�D�VLQJOH�FRQQHFWLRQ�

6HUYHU��

&OLHQW�ç
RPQL25% 2UEL[ 9LVL%URNHU

RPQL25% ��V 1�$ ��V

2UEL[ ���V ��V ��V

9LVL%URNHU ���V 1�$ ��V

�������� 0DQDJHPHQW�([WHQVLRQV

%RWK�2UEL[�DQG�9LVL%URNHU�SURYLGH�25%�PDQDJHPHQW�VXSSRUW��VHH�WKH�FRUUHVSRQGLQJ�VHFWLRQV�ZLWKLQ�WKH�LQGLYLGXDO�25%
FKDSWHUV�IRU�GHWDLOV��1R�PDQDJHPHQW�VXSSRUW�LV�SURYLGHG�ZLWK�RPQL25%�



��

������ 6FDODELOLW\

�������� 6SHHG�YV��1XPEHU�RI�2EMHFWV

���������� 352;<

7KH�352;<�&5($7(�EHQFKPDUN�LQGLFDWHV�GHSHQGHQFH�EHWZHHQ�WKH�QXPEHU�RI�REMHFWV�DQG�WKH�REMHFW�FUHDWLRQ�WLPH�ERWK
RQ�WKH�VHUYHU�DQG�WKH�FOLHQW�VLGHV��H[FHSW�IRU�9LVL%URNHU���7KH�352;<�),567�DQG�352;<�1(;7�EHQFKPDUNV�VKRZ
WKDW�

�� 7KHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WLPH�LW�WDNHV�WR�LQYRNH�DQ�RSHUDWLRQ�IRU�WKH�ILUVW�WLPH�DQG�IRU�DOO
VXEVHTXHQW�WLPHV�

���������� 352;<�/27

7KH�352;<�/27�EHQFKPDUN�VKRZV�WKDW�

�� 7KH�WLPH�WR�FUHDWH�DQG�UHJLVWHU�DQ�REMHFW�RQ�WKH�VHUYHU�VLGH�JURZV�OLQHDUO\�ZLWK�WKH�QXPEHU�RI�REMHFWV�ZLWK
RPQL25%�DQG�2UEL[��QR�GLIIHUHQFH�ZLWK�9LVL%URNHU��

�� 7KH�WLPH�WR�FUHDWH�DQ�REMHFW�SUR[\�RQ�WKH�FOLHQW�VLGH�JURZV�OLQHDUO\�ZLWK�WKH�QXPEHU�RI�REMHFWV�ZLWK�2UEL[��QR
GLIIHUHQFH�ZLWK�RPQL25%�DQG�9LVL%URNHU��

�� :KHQ�SUHVHQW��WKH�GLIIHUHQFH�LQ�REMHFW�FUHDWLRQ�WLPH�LV�VLJQLILFDQW�IRU�D�PHGLXP�QXPEHU�RI�REMHFWV��WKRXVDQGV��

�� 7KH�WLPH�LW�WDNHV�WR�LQYRNH�DQ�RSHUDWLRQ�JURZV�OLQHDUO\�ZLWK�WKH�QXPEHU�RI�REMHFWV�RQ�WKH�VHUYHU���EXW�FRPSDUHG
WR�WKH�WRWDO�LQYRFDWLRQ�WLPH��WKH�JURZWK�LV�UHODWLYHO\�LQVLJQLILFDQW�

)LJ������ 352;<�/27��RPQL25%�������VHUYHU�17�$0'����ORFDO��*HW���RSHUDWLRQ
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�������� 5HVRXUFHV�YV��1XPEHU�RI�2EMHFWV

RPQL25% 2UEL[ 9LVL%URNHU0HPRU\�FRQVXPSWLRQ

&OLHQW 6HUYHU &OLHQW 6HUYHU &OLHQW 6HUYHU

3HU�REMHFW��LQ�E\WHV� ��� ��� ���� ���� ���� ����

)LJ������ 7DEOH�VKRZV�WKH�PHPRU\�FRQVXPSWLRQ�SHU�RQH�REMHFW

7KH�WDEOH�VKRZV�WKH�PHPRU\�FRQVXPSWLRQ�SHU�VLQJOH�REMHFW��DYHUDJH�IRU�������REMHFWV�WKDW�LPSOHPHQW�DQ�LQWHUIDFH�ZLWK
D�VLQJOH�YRLG�[���RSHUDWLRQ�DQG�QR�DWWULEXWHV��

)LJ������ 352;<�/27��9LVL%URNHU�����VHUYHU�17�$0'����ORFDO��*HW���RSHUDWLRQ

�������� 5HVRXUFHV�YV��4XHXHG�UHTXHVWV

���������� 1(7�21(:$<

7KH�UHVXOWV�RI�WKH�1(7�21(:$<�EHQFKPDUN�VKRZ�WKDW�ZLWK�DOO�25%V��RQHZD\�FDOOV�FDQ�HLWKHU�EORFN�WKH�FOLHQW��WKLV
XVXDOO\� KDSSHQV�ZKHQ� DURXQG� �������� UHTXHVWV� DUH�ZDLWLQJ� WR� EH� VHUYLFHG� DQG� LV� SUREDEO\� UHODWHG� WR� WKH� VL]H� RI
FRPPXQLFDWLRQ�EXIIHUV�DORQJ�WKH�UHTXHVW�GHOLYHU\�SDWK���RU�H[KDXVW�WKH�VHUYHU�UHVRXUFHV��PRVW�RIWHQ��YLUWXDO�PHPRU\�LV
FRQVXPHG�DQG�WKH�VHUYHU�FUDVKHV��
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������ 5REXVWQHVV

�������� 5HOLDELOLW\

7KH�WKUHH�WHVWHG�25%V�DOO�SHUIRUPHG�UHOLDEO\��H[FHSW�IRU�DQ�RFFDVLRQDO�FUDVK�RI�WKH�RPQL25%�VHUYHU�UXQQLQJ�RQ�$,;
�ZKLFK�PLJKW�KDYH�EHHQ�FDXVHG�E\�DQ�LQFRUUHFW�$,;�SRUW���7KH�VXSSRUW�IRU�EXLOGLQJ�UHOLDEOH�VHUYHUV�LV�FRPSDUHG�LQ�WKH
IROORZLQJ�WDEOH�

5HOLDELOLW\ RPQL25% 2UEL[ 9LVL%URNHU

5HOLDEOH�6HUYHUV SHUVLVWHQW�UHIHUHQFHV�
PLJUDWLRQ��OLPLWHG�

G\QDPLF�DFWLYDWLRQ�
UHELQGLQJ

G\QDPLF�DFWLYDWLRQ�
UHELQGLQJ��PLJUDWLRQ

1HWZRUN�)DLOXUHV QRWKLQJ UHELQGLQJ UHELQGLQJ��PLJUDWLRQ

1HWZRUN�&RQJHVWLRQ
PLJUDWLRQ

ORDG�EDODQFLQJ�RQ�ELQG
�OLPLWHG�

ORDG�EDODQFLQJ�RQ�ELQG
�OLPLWHG�

���� 6HUYLFHV

6HUYLFHV RPQL25% 2UEL[ 9LVL%URNHU

1DPLQJ
<HV��SHUVLVWHQW

ELQGLQJV�

<HV��SHUVLVWHQW
ELQGLQJV��JURXS

ELQGLQJV�

<HV��SHUVLVWHQW
ELQGLQJV�

/LIHF\FOH <HV��PRYH��GHOHWH� 1R 1R

(YHQW 1R
<HV��XQW\SHG�DQG�W\SHG
SXVK��XQW\SHG�UHOLDEOH
SHUVLVWHQW�SXVK�DQG�SXOO�

<HV��XQW\SHG�SXVK�DQG
SXOO�

7UDGLQJ 1R
<HV��OLQNHG�WUDGHU�
SHUVLVWHQW�RIIHUV�

1R

6HFXULW\ 1R
<HV��66/��&26

6HFXULW\�
<HV��66/�

7UDQVDFWLRQ 1R <HV��2UEL[276�
<HV��73%URNHU�
9LVL%URNHU�,76�

'DWDEDVH 1R
<HV��2EMHFW6WRUH�
9HUVDQW��JHQHULF�

<HV��9LVL&KDQQHO�IRU
-'%&�

1RWH�WKDW�DOO�VHUYLFHV�EXW�WKH�RPQL25%�1DPLQJ�DUH�SXUFKDVHG�VHSDUDWHO\�



��

���� 0LVFHOODQHD

������ 'HYHORSPHQW�6XSSRUW

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�VXSSRUW�IRU�YDULRXV�XVHIXO�GHYHORSPHQW�IHDWXUHV�ZLWKLQ�WKH�LQGLYLGXDO�25%V�

)HDWXUH RPQL25% 2UEL[ 9LVL%URNHU

$FFHVV�WR�WKH�UHIHUHQFH�FRXQW�YDOXH 1R <HV <HV

:DUQ�ZKHQ�QHJDWLYH�UHIHUHQFH�FRXQW <HV 1R 1R

5DQJH�FKHFNLQJ�RQ�VHTXHQFHV <HV 1R <HV

*HQHUDWLRQ�RI�VNHOHWRQ�LPSOHPHQWDWLRQ 1R <HV 1R

6\PEROLF�H[FHSWLRQ�GXPSLQJ�WR�VWUHDP 1R <HV <HV

%URNHU�DFWLYLW\�ORJJLQJ <HV <HV 1R

5HIHUHQFH�SDUVLQJ�XWLOLWLHV <HV 1R <HV�

����������������������������������������������������������

� 7KH�UHIHUHQFH�SDUVLQJ�XWLOLW\�ZDV�QRW�D�SDUW�RI�WKH�9LVL%URNHU�LQVWDOODWLRQ��EXW�ZDV�VHQW�WR�XV�XSRQ�UHTXHVW�E\�WKH�9LVL%URNHU�7HFKQLFDO
6XSSRUW�
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���$FNQRZOHGJHPHQWV
'XULQJ�WKH�SURMHFW��%HUQKDUG�%H\O�DQG�6WHIDQ�7LONRY�RI�0/&�6\VWHPH�*PE+�SURYLGHG�YDOXDEOH�FRPPHQWV�

,21$�7HFKQRORJLHV�3/&�KDV�NLQGO\�SURYLGHG�D�IUHH�LQVWDOODWLRQ�RI�2UEL[�IRU�WKH�SXUSRVH�RI�HYDOXDWLRQ�



��

���5HIHUHQFHV

%DN��$ %DNHU��6���&25%$�'LVWULEXWHG�2EMHFWV��8VLQJ�2UEL[��$GGLVRQ�:HVOH\�������

%DO��$ %DOHN��'���5HODWLRQVKLS�6HUYLFH�LQ�&25%$��0DVWHU�7KHVLV��&KDUOHV�8QLYHUVLW\�������

%LU��$ %LUUHOO��$��'��	�1HOVRQ��%��-���,PSOHPHQWLQJ�5HPRWH�3URFHGXUH�&DOOV��;HUR[�3DOR�$OWR�5HVHDUFK
&HQWHU��$&0�7UDQVDFWLRQV�RQ�&RPSXWHU�6\VWHPV�9RO����1R����SS��������$&0�������

&DU��$ &DUDQGR��3���7RZDUG�WKH�'HYHORSPHQW�RI�DQ�2EMHFW�5HTXHVW�%URNHU�(YDOXDWLRQ�,QVWUXPHQW�
SUHVHQWHG�DW�2236/$�
���:RUNVKRS�RQ�/DUJH�3HUVLVWHQW�DQG�'LVWULEXWHG�6\VWHPV�������

*RN��$ *RNKDOH��$��6��	�6FKPLGW��'��&���0HDVXULQJ�WKH�3HUIRUPDQFH�RI�&RPPXQLFDWLRQ�0LGGOHZDUH
RQ�+LJK�VSHHG�1HWZRUNV��LQ�SURFHHGLQJV�RI�6,*&200�¶����$&0�������

*RN��$ *RNKDOH��$��6��	�6FKPLGW��'��&���0HDVXULQJ�DQG�2SWLPL]LQJ�&25%$�/DWHQF\�DQG�6FDODELOLW\
2YHU�+LJK�VSHHG�1HWZRUNV��,(((�7UDQVDFWLRQV�RQ�&RPSXWHUV�������

+DU��$ +DUULVRQ��7��+��	�/HYLQH��'��/��	�6FKPLGW��'��&���7KH�'HVLJQ�DQG�3HUIRUPDQFH�RI�D�5HDO�WLPH
&25%$�(YHQW�6HUYLFH��LQ�SURFHHGLQJV�RI�2236/$¶����$&0�������

+UL��$ +ULQNR��6���/LIH&\FOH�6HUYLFH�LQ�&25%$��0DVWHU�7KHVLV��&KDUOHV�8QLYHUVLW\�������

,RQ��$ 2UEL[���'LVWULEXWHG�2EMHFW�7HFKQRORJ\�3URJUDPPLQJ�*XLGH�5HOHDVH������,21$�7HFKQRORJLHV�
�����

,RQ��% 2UEL[���'LVWULEXWHG�2EMHFW�7HFKQRORJ\�5HIHUHQFH�*XLGH�5HOHDVH������,21$�7HFKQRORJLHV�������

.OH��$ .OHLQGLHQVW�� -�� 	� 3ODVLO�� )�� 	� 7XPD�� 3��� &25%$� DQG� 2EMHFW� 6HUYLFHV�� LQ� SURFHHGLQJV� RI
62)6(0�
���SS��������6SULQJHU�9HUODJ�/1&6������������

.OH��% .OHLQGLHQVW�� -��	�3ODVLO��)��	�7XPD��3���/HVVRQV�/HDUQHG� IURP�,PSOHPHQWLQJ� WKH�&25%$
3HUVLVWHQW�2EMHFW�6HUYLFH��LQ�SURFHHGLQJV�RI�2236/$�
����$&0�������

.OH��& .OHLQGLHQVW��-��	�3ODVLO��)��	�7XPD��3���:KDW�:H�$UH�0LVVLQJ�LQ�WKH�&25%$�3HUVLVWHQW�2EMHFW
6HUYLFH�6SHFLILFDWLRQ��SUHVHQWHG�DW�2236/$�
���:RUNVKRS�RQ�/DUJH�3HUVLVWHQW�DQG�'LVWULEXWHG
6\VWHPV�������

/DP��$ /DPE��&��	�/DQGLV��*��	�2UHQVWHLQ��-��	�:HLQUHE��'���7KH�2EMHFW6WRUH�GDWDEDVH�V\VWHP��&$&0
9RO�����1R�����SS��������$&0�������

20*��$ 2EMHFW�6HUYLFHV�5HTXHVW�)RU�3URSRVDO����20*�GRFXPHQW���������IWS���IWS�RPJ�RUJ�������

20*��% 2EMHFW�6HUYLFHV�$UFKLWHFWXUH�5HYLVLRQ������20*�GRFXPHQW����������IWS���IWS�RPJ�RUJ�������
�����

20*��$ &25%$VHUYLFHV�6SHFLILFDWLRQ��(YHQW�0DQDJHPHQW�6HUYLFH��20*�GRFXPHQW�)250$/��������
IWS���IWS�RPJ�RUJ������������



��

20*��% &25%$VHUYLFHV� 6SHFLILFDWLRQ�� /LIHF\FOH� 6HUYLFH�� 20*� GRFXPHQW� )250$/���������
IWS���IWS�RPJ�RUJ������������

20*��& &25%$VHUYLFHV� 6SHFLILFDWLRQ�� 1DPLQJ� 6HUYLFH�� 20*� GRFXPHQW� )250$/��������
IWS���IWS�RPJ�RUJ������������

20*��$ &25%$VHUYLFHV�6SHFLILFDWLRQ��2EMHFW�7UDQVDFWLRQ�6HUYLFH��20*�GRFXPHQW�25%26��������
IWS���IWS�RPJ�RUJ������������

20*��% &25%$VHUYLFHV� 6SHFLILFDWLRQ�� 5HODWLRQVKLS� 6HUYLFH�� 20*� GRFXPHQW� )250$/���������
IWS���IWS�RPJ�RUJ������������

20*��& &25%$VHUYLFHV�6SHFLILFDWLRQ��2EMHFW�([WHUQDOL]DWLRQ�6HUYLFH��20*�GRFXPHQW�)250$/������
����IWS���IWS�RPJ�RUJ������������

20*��' &25%$VHUYLFHV� 6SHFLILFDWLRQ�� 3HUVLVWHQW� 2EMHFW� 6HUYLFH� 9HUVLRQ� ����� 20*� GRFXPHQW
)250$/����������IWS���IWS�RPJ�RUJ������������

20*��( &25%$VHUYLFHV� 6SHFLILFDWLRQ�� &RQFXUUHQF\� 6HUYLFH�� 20*� GRFXPHQW� )250$/���������
IWS���IWS�RPJ�RUJ������������

20*��$ 25%�3RUWDELOLW\�(QKDQFHPHQW�5)3��20*�GRFXPHQW����������IWS���IWS�RPJ�RUJ�������

20*��$ &RPPRQ�2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH�$QG�6SHFLILFDWLRQ�5HYLVLRQ������20*�GRFXPHQW
37&���������IWS���IWS�RPJ�RUJ�������

20*��' &25%$VHUYLFHV�6SHFLILFDWLRQ��6HFXULW\�6HUYLFH�3DUW�,��20*�GRFXPHQW�)250$/���������
IWS���IWS�RPJ�RUJ������������

20*��( &25%$VHUYLFHV�6SHFLILFDWLRQ��6HFXULW\�6HUYLFH�3DUW�,,��20*�GRFXPHQW�)250$/���������
IWS���IWS�RPJ�RUJ������������

20*��* &25%$VHUYLFHV� 6SHFLILFDWLRQ�� 7UDGHU� 6HUYLFH�� 20*� GRFXPHQW� )250$/��������
IWS���IWS�RPJ�RUJ������������

20*��& 3HUVLVWHQW�6WDWH�6HUYLFH�9HUVLRQ�����5HTXHVW�)RU�3URSRVDO��20*�GRFXPHQW�25%26��������
IWS���IWS�RPJ�RUJ�������

20*��' 25%� 3RUWDELOLW\� -RLQW� 6XEPLVVLRQ� 3DUW� �� RI� ��� 20*� GRFXPHQW� 25%26���������
IWS���IWS�RPJ�RUJ�������

20*��( 25%� 3RUWDELOLW\� -RLQW� 6XEPLVVLRQ� 3DUW� �� RI� ��� 20*� GRFXPHQW� 25%26���������
IWS���IWS�RPJ�RUJ�������

20*��- &25%$VHUYLFHV�6SHFLILFDWLRQ��)XOO�%RRN��20*�GRFXPHQW�)250$/���������IWS���IWS�RPJ�RUJ�
�����

20*��0 &25%$VHUYLFHV�6SHFLILFDWLRQ��7UDGHU�8SGDWH�3DFNDJH��20*�GRFXPHQW�)250$/���������
IWS���IWS�RPJ�RUJ�������



��

20*��1 7KH� &RPPRQ�2EMHFW� 5HTXHVW� %URNHU�� $UFKLWHFWXUH� DQG� 6SHFLILFDWLRQ� 5HYLVLRQ� ����� 20*
GRFXPHQW�)250$/���������IWS���IWS�RPJ�RUJ�������

20*��1 $� 'LVFXVVLRQ� RI� WKH� 2EMHFW� 0DQDJHPHQW� $UFKLWHFWXUH�� 7KH� 2EMHFW� 0DQDJHPHQW� *URXS�
KWWS���ZZZ�RPJ�RUJ��-DQXDU\������

25/��$ ,QWHURSHUDELOLW\� %HWZHHQ� RPQL25%�� DQG� -DYD� 25%V�� 25/�
KWWS���ZZZ�RUO�FR�XN�RPQL25%�MDYD25%V�KWPO�������

6KD��$ 6KDSLUR�� 0��� 6WUXFWXUH� DQG� HQFDSVXODWLRQ� LQ� GLVWULEXWHG� V\VWHPV�� WKH� SUR[\� SULQFLSOH�� LQ
SURFHHGLQJV�RI�7KH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�'LVWULEXWHG�&RPSXWHU�6\VWHPV�SS���������
%RVWRQ�������

7XP��$ 7XPD��3���3HUVLVWHQFH�LQ�&25%$��3K�'��7KHVLV��&KDUOHV�8QLYHUVLW\�������


