
)DVW�7UDFN�3XEOLF�.H\�,QIUDVWUXFWXUH�,PSOHPHQWDWLRQ

%\�(ULF�:LOOLDPV
,QIRUPDWLRQ�%URNHUV��,QF�

�����6�6WUHHW�6�(�
:DVKLQJWRQ��'&�����������

$EVWUDFW���7KLV�GRFXPHQW�RXWOLQHV�VRPH�NH\�DUHDV�IRU�FRQVLGHUDWLRQ�LQ�LPSOHPHQWLQJ�3XEOLF�.H\�,QIUDVWUXFWXUH
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SULYDF\�LQFUHDVH��VR�WR�GRHV�WKH�GHVLUH�RI�ODUJH�RUJDQL]DWLRQV�DQG�WKHLU�RIILFHV��IRU�D�WLPHO\�LPSOHPHQWDWLRQ�RI
3XEOLF� .H\� ,QIUDVWUXFWXUH�� D�N�D�� 3.,�� � 2XWOLQHG� LQ� WKLV� SDSHU� DUH� VRPH� LVVXHV� LQ� LPSOHPHQWLQJ� D� ´:HE� 2I
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KH�LVVXHV�IRU�ODUJH�RUJDQL]DWLRQV�LQ
LPSOHPHQWLQJ�3XEOLF�.H\

,QIUDVWUXFWXUH��3.,��DUH�PDQ\��$V�FRQFHUQV
IRU�GDWD�LQWHJULW\�DQG�SULYDF\�LQFUHDVH��VR
WR�GR�WKH�GHVLUHV�RI�ODUJH�RUJDQL]DWLRQV�DQG
WKHLU�RIILFHV��IRU�D�WLPHO\�LPSOHPHQWDWLRQ
RI�3.,���7KH�FRQFHUQV�RI�WKH�VXE�RUGLQDWH
RIILFHV�RIWHQ�RYHUWDNHV�WKH�SROLF\�DQG
LPSOHPHQWDWLRQ�SURFHVVHV�RI�WKH�ZKROH�
SDUHQW��RUJDQL]DWLRQ���,Q�RUGHU�WR�DGGUHVV
WKHVH�LVVXHV�RUJDQL]DWLRQV�KDYH�QRUPDOO\
RSWHG�IRU�RQH�RI�WKH�IROORZLQJ�PRGHOV�LQ�3.,
LPSOHPHQWDWLRQ�

• 3UHWW\�*RRG�3ULYDF\��3*3�
´:HE�2I�7UXVWµ��:27�

• 9HQGRU�0DQDJHG�3.,��90�3.,�
&HQWUDO�$XWKRULW\��&&$�

• 2UJDQL]DWLRQDOO\�0DQDJHG�3.,��20�3.,�
+LHUDUFKLFDO�$XWKRULW\��+$�

7KH�UHDVRQV�IRU�FKRRVLQJ�HLWKHU�RI�WKH�WKUHH
PRGHOV�SULPDULO\�UHVWV�RQ�WKH�HDVH�RI
LPSOHPHQWDWLRQ�ZLWK�LQ�WKH�RUJDQL]DWLRQV
PHVVDJLQJ�DUFKLWHFWXUH�DQG�VHFRQGDULO\�RQ
WKH�HQFU\SWLRQ�PHWKRGRORJ\�XWLOL]HG�

3XEOLF�.H\�&U\SWRJUDSK\
3XEOLF�.H\�&U\SWRJUDSK\��3.&��FDPH�LQWR
EHLQJ�DERXW����\HDUV�DJR���,Q������D
FU\SWRJUDSKHU��:KLWILHOG�'LIILH��WRJHWKHU
ZLWK�DQ�HOHFWULFDO�HQJLQHHU��0DUWLQ
+HOOPDQ��GLVFRYHUHG�SXEOLF�NH\
FU\SWRJUDSK\���7KH�PHWKRG�GHYHORSHG
LQFOXGHG�D�PHWKRG�WR�H[FKDQJH�D
FU\SWRJUDSKLF�NH\��FLSKHU��LQ�D�VHFXUH
IDVKLRQ��VXFK�WKDW�WKH�SDUWLHV�LQ�WKH
H[FKDQJH�FRXOG�WKHQ�H[FKDQJH�LQIRUPDWLRQ
ZLWK�HDFK�RWKHU�XVLQJ�WKH�RWKHUV�SXEOLF
FLSKHU���7KH�PHWKRG�XVHG�WR�H[FKDQJH�WKH
NH\V�LV�NQRZQ�DV�'LIILH�+HOOPDQ��'+��NH\

H[FKDQJH��DQG�LV�VWLOO�XVHG�WRGD\���,Q�WKLV
GLVFXVVLRQ�3.&�,�ZLOO�XVH�WKH�'+�NH\
H[FKDQJH�DV�D�EDVH�IRU�VLPSOLFLW\�

'+�.H\�([FKDQJH
,Q�VWDQGDUG�'+�NH\�H[FKDQJH�WKH�WZR
SDUWLHV�JHQHUDOO\�IL[�WKH�EDVH�DV�D�SXEOLFO\
DYDLODEOH��RIWHQ�IL[HG�QXPEHU��H�J��D
SDFNHW�VHTXHQFH�QXPEHU���7KH�SURWRFRO�IRU
WKH�H[FKDQJH�KDV�WZR�VWDJHV��D�NH\
H[FKDQJH�ZKHUH�$�DQG�%�QHJRWLDWH�D�'+
.H\��.��EDVHG�RQ�WKH�VKDUHG�EDVH�QXPEHU
�6���DQG�D�YHULILFDWLRQ�VWDJH�ZKHUH�WKH\
SURYH�WR�HDFK�RWKHU�WKDW�WKH\�HDFK�NQRZ
WKH�VDPH�.�
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$IWHU�$�DQG�%�YHULI\�XVH�RI�WKH�VDPH�.��LW�,V
NQRZQ�WKH\�XVHG�WKH�VDPH�6���.�FDQ�QRZ�EH
XVHG�DV�D�PXWXDOO\�DXWKHQWLFDWHG�VHVVLRQ
NH\LLL���7KH�EHDXW\�RI�WKLV�LV�WKDW�DQ�YHU\
VPDOO��HDVLO\�WUDQVIHUUHG�6�FDQ�SURGXFH�D
YHU\�ODUJH�.���$OVR�QRWH�WZR�PHVVDJHV�4%
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DQG�9��PD\�EH�FRPELQHG�LQ�RQH�UHSO\�IURP
%���7KLV�ZRXOG�UHVXOWV�LQ�D�VKRUW���PHVVDJH
H[FKDQJH�PXWXDO�DXWKHQWLFDWLRQ�SURWRFRO�

:KDW�LV�3.,"
3.,�VWDQGV�IRU�3XEOLF�.H\�,QIUDVWUXFWXUH�
7KH�GHVLUHG�3.,�LV�DQ�HOHFWURQLF�GDWD
LQWHUFKDQJH�LQIUDVWUXFWXUH�ZKLFK�DOORZV�WKH
WUDQVIHU�RI�LQIRUPDWLRQ�WKDW�VXSSRUWV
PHWKRGV�IRU�WKH�WKUHH�SULPDU\�FULWHULD�XVHG
IRU�FRPPHUFH�WUDQVDFWLRQV�

,�&�$�1
,17(*5,7<
&21),'(17,$/,7<
$87+(17,&,7<
121�5(38',$7,21

,17(*5,7<��LV�WKH�JXDUDQWHH�WKDW�WKH�PHVVDJH
FRQWHQWV�KDYH�QRW�EHHQ�DOWHUHG�IURP�WKH
RULJLQDO�FRQWHQWV��VHQW�E\�WKH�RULJLQDWRU�
&21),'(17,$/,7<��LV�WKH�JXDUDQWHH�WKDW�WKH
FRQWHQWV�RI�D�PHVVDJH�DUH�SULYDWH�EHWZHHQ
WKH�FRUUHVSRQGLQJ�SDUWLHV�
$87+(17,&,7<��LV�WKH�DVVXUDQFH�WKDW�WKH
PHVVDJHV·�HQFRGHG�RULJLQDWRU�LV�LQGHHG�WKH
ERQD�ILGH�RULJLQDWRU�
121�5(38',$7,21��WKLV�LV�D�UHDO�DUHD�RI
LQWHUHVW�DQG�KDV�EHHQ�VLQFH�WKH
VWDQGDUGL]DWLRQ�RI�;�����PHVVDJLQJ��LW
UHSUHVHQWV�WKH�LQDELOLW\�RI�D�LQGLYLGXDO�WR
UHQHJH�RQ�D�WUDQVDFWLRQ�DIWHU�WKH�IDFW�

7KLV�LV�WKH�HVVHQWLDO�DUFKLWHFWXUH�RI�D
WUXVWHG�LQIUDVWUXFWXUH�LQ�FRPPHUFH�
$OWKRXJK�WKH�FRQFHSW�RI�WKH�3.,�KDV�EHHQ
DURXQG�IRU�D�QXPEHU�RI�\HDUV��RQO\�UHFHQWO\
KDV�WKH�UHDOL]DWLRQ�RI�WKH�3.,�FRPH�FORVH�WR
UHDOL]DWLRQ�

7KH�LQWURGXFWLRQ�RI�6HFXUH�6RFNHWV�/D\HU�
SURWRFRO��E\�1HWVFDSH��LV�D�SULPDU\
H[DPSOH�RI�WKLV���7KH�LQWURGXFWLRQ�RI�WKLV
SURWRFRO�GURYH�DGYDQFHPHQWV�LQ�WKH�YHQGRU
PDUNHWV�IRU�WHFKQRORJLHV�WR�GHOLYHU
DXWKHQWLFDWLRQ�VHUYLFHV�IRU�WKH�FRPPHUFH
FRPPXQLW\��DV�ZHOO�DV�WKH�DYHUDJH�HQG�
XVHU�

7KH�&HUWLILFDWH�$XWKRULW\
7KLV�SDUWLFXODU�DUHD�FRPSULVHV�WKH�PDUNHW
ZH�NQRZ�QRZ�WRGD\�DV�WKH�&HUWLILFDWH
$XWKRULW\��YHQGRU�RSHUDWHG�HOHFWURQLF
LGHQWLW\�OLFHQVLQJ���:KDW�LV�PHDQW�E\
HOHFWURQLF�LGHQWLW\�OLFHQVLQJ"��$�&$
HVVHQWLDOO\�WDNHV�H[LVWLQJ�PDWHULDOV��H�J�
GULYHUV�OLFHQVH��DUWLFOHV�RI�LQFRUSRUDWLRQ�

HWF���DQG�XVHV�WKH�YRUDFLW\�RI�WKDW
LQIRUPDWLRQ�WR�IRUP�D�EDVLV�IRU�WUXVW�LQ�\RXU
SXEOLF�NH\���7KLV�WUXVW�LV�SUHGLFDWHG�RQ�WKH
&$·V�WUXVWZRUWKLQHVV��WKH�&$�SURYLGHV
SURFHGXUHV�DQG�PHFKDQLVPV�WKDW��FDXVH�WKH
JHQHUDWLRQ�RI�D�&HUWLILFDWH���7KDW
FHUWLILFDWH�LV�VLJQHG�E\�WKH�&$�XVLQJ�LWV
SULYDWH�NH\�DQG�LV�XVHG�WR�VLJQ�\RXU�SXEOLF
NH\��DQG�HVVHQWLDOO\�FHUWLILHV�WKDW�\RX
JHQHUDWHG�LW���7KLV�LQIRUPDWLRQ�LV�SUHVHQWHG
SXEOLFO\�E\�WKH�&$�LQ�D�GLUHFWRU\��IRU�WKH
HQWLW\�GHVLULQJ�,�&�$�1�

3.,�&$�&RPSRQHQWV
&HQWUDO�$XWKRULW\���&$·V�GHSHQG�RQ�WKH
WUXVW�RI�HQWLWLHV�WKDW�XVH�WKHP���7R
HVWDEOLVK�WKLV�OHYHO�RI�WUXVW�WKH�&$�PD\
GHSHQG�RQ�D�KLHUDUFKLFDOO\�GHILQHG�VHW�RI
&$·V�

7KH�5RRW�&$���7KH�PRVW�KLHUDUFKLFDOO\
VXSHULRU�&$�ZRXOG�EH�FRQVLGHUHG�WKH�5RRW
&$�RI�DQ�LQYHUWHG�WUHH�RI�WUXVW���7KH�&$·V�LQ
WKLV�PRGHO�ZRXOG�DOVR�GHSHQG�RQ�ORZHU�DQG
SHHU�OHYHOV�RI�FURVV�FHUWLILFDWLRQ���7KLV�W\SH
RI�FRQILJXUDWLRQ�RI�HQWLWLHV�FRXOG�EH
GHYHORSHG�QHWZRUN�ZLGH�RU�ZLWKLQ�D�YHQGRU
DUFKLWHFWXUH��KRZHYHU��QR�PDWWHU�WKH
RYHUDOO�YHQGRU�UHODWLRQVKLSV�D�5RRW�&$
ZRXOG�EH�UHTXLUHG�

&HUWLILFDWLRQ�$JHQWV��7KHVH�&HUWLILHUV
UHSUHVHQW�WKH�HQWLW\�ZKLFK�DFWXDOO\�YHULILHV
DQG�VXEPLWV�LQIRUPDWLRQ�WR�WKH�&$�RQ�\RXU
EHKDOI�IRU�VLJQLQJ���7KLV�OLPLWV�WKH�H[SRVXUH
RI�WKH�&$·V�SXEOLF�NH\�LQ�WKH�FHUWLILFDWLRQ
SURFHVV���7KLV�HQKDQFHV�WKH�FHUWLILFDWLRQ
VHFXULW\�PRGHO�DV�D�ZKROH�DV�WKH�&$�SULYDWH
NH\�VKRXOG�EH�NHSW�RXW�RI�EDQG�

&HUWLILFDWH�'LUHFWRU\�6HUYLFHV���%HFDXVH�RI
WKH�VHOI�YHULI\LQJ�QDWXUH�RI�FHUWLILFDWHV��DQG
LQ�OLHX�RI�IRUFLQJ�XVHUV�WR�VWRUH�FHUWLILFDWHV
ORFDOO\��FHUWLILFDWHV�DUH�XVXDOO\�PDGH
DYDLODEOH�LQ�SXEOLFO\�DFFHVVLEOH
GLUHFWRULHV�GDWDEDVHV���7\SLFDOO\�DQ�;����
VWDQGDUGV�EDVHG�GLUHFWRU\�VHUYLFH�ZKLFK�LV
GHVLJQHG�WR�FRPPXQLFDWH�ZLWK�LQGXVWU\�3.,
PDQDJHPHQW�SURWRFROV�

&HUWLILFDWH�0DQDJHPHQW�3URWRFROV
7KH�PRYH�WR�VWDQGDUGL]DWLRQ�RI�3.,
DUFKLWHFWXUH�DQG�LPSOHPHQWDWLRQ�KDV��DV�DQ
LQWHJUDO�FRPSRQHQW�SURWRFROV�DQG
SURFHGXUHV�WKDW�PXVW�EH�XVHG�LQ�WKH
PDQDJHPHQW�RI�WKH�3XEOLF�.H\�'LUHFWRU\
V\VWHPV���7KHVH�PDQDJHPHQW�SURFHVVHV�DUH



JRYHUQHG�E\�WKH�3.,�&HUWLILFDWH
0DQDJHPHQW�3URWRFROV���7KH�PDQDJHPHQW
SURWRFROV�FRQVLVW�RI�IXQFWLRQV�WR�

• 5RRW�&$�LQLWLDOL]DWLRQ
• 6XERUGLQDWH�&D�,QLWLDOL]DWLRQ
• 5RRW�&$�.H\�8SGDWH
• &HUWLILFDWH�5HYRFDWLRQ�/LVW�3URGXFWLRQ
• 3URFHVV�3.,�LQIRUPDWLRQ�UHTXHVWV
• 3HUIRUP�&URVV�&HUWLILFDWLRQ
• (QG�,QLWLDOL]DWLRQ
• 3URFHVV�&HUWLILFDWH�5HTXHVWV
• 3HUIRUP�.H\�8SGDWHV

7KHVH�DFWLYLWLHV�DUH�SHUIRUPHG�IRU�HQG
HQWLWLHV�WKURXJKRXW�WKH�3.,�

3.,�8VHU�2SHUDWLRQDO�3URWRFROV
6SHFLILF�WR�WKH�8VHU�HQG�HQWLW\�DUH�WKH
RSHUDWLRQDO�SURWRFROV�XVHG�WR�WUDQVSRUW�WKH
PDQDJHPHQW�SURWRFRO�LQIRUPDWLRQ��IRU
WKHVH�RSHUDWLRQV�VRPH�FRPPRQO\�XVHG
,QWHUQHW�SURWRFROV�KDYH�EHHQ�GHVLJQDWHG�
7KH�SURWRFROV�DUH�

• /'$3
• +773
• )73

7KHVH�SURWRFROV�ZLOO�VHH�IXUWKHU�DQG�PRUH
ZLGHVSUHDG�LPSOHPHQWDWLRQ�LQ�WKH�QHDU
IXWXUH�DV�WUDQVSRUWV�IRU�FHUWLILFDWH
PDQDJHPHQW�LQIRUPDWLRQ�DQG�FRQWUROV
PHVVDJHV�EHWZHHQ�&$·V�

7UXVW�DQG�0DQDJHPHQW�,QIUDVWUXFWXUHV
$�UHFHQW�VXUYH\�E\�WKH�*LJD�*URXS
LQGLFDWHG�WKDW�WKH�FRVW�WR�LPSOHPHQW�D�3.,
IRU�DQ�RUJDQL]DWLRQ�RI�������GHVNWRSV�IRU�H�
PDLO�DQG�ORFDO�GLVN�VWRUDJH�HQFU\SWLRQ��IRU
WKH�(QWUXVW�DQG�9HULVLJQ�V\VWHPV����7KH
(QWUXVW�V\VWHP�IRU�D�ILYH�\HDU�WRWDO�FRVW�RI
RSHUDWLRQV��LQFOXGLQJ�LQVWDOODWLRQ��VXSSRUW
DQG�FHUWLILFDWH�OLIH�F\FOH�PDQDJHPHQW
FRVWV��ZHLJKHG�LQ�DW������PLOOLRQ
������XVHU�\HDU��DQG�9HULVLJQ·V�DW����
PLOOLRQ�������XVH�\HDU����(QWUXVW�VSRQVRUHG
WKH�VWXG\�DV�\RX�PLJKW�JXHVV��&XUUHQWO\
WKHUH�DUH�QR�LQGXVWU\�VWDQGDUGV�IRU�3.,
LPSOHPHQWDWLRQ���+RZHYHU��JURXSV�DW�1,67
DQG�WKH�,(7)�3.,;�:RUNLQJ�*URXS�KDYH�ERWK
ODERUHG�GHYHORSLQJ�KDUPRQL]HG�SURILOHV�IRU
3.,�DUFKLWHFWXUH�DQG�RSHUDWLRQ���7KH�)DVW
7UDFN�WR�3.,�PXVW�LQYROYH�D�VFDODEOH�DQG
LQWHURSHUDEOH�PDQDJHPHQW�DQG�RSHUDWLRQDO
LQIUDVWUXFWXUH�ZKLOH�VWDQGDUG�SURWRFRO�DQG
WUDQVDFWLRQ�PHVVDJLQJ�IRUPDWV�DUH�UHTXLUHG
H�J��;������WKH�H[LVWHQFH�RI�WKHVH

PHFKDQLVPV�PD\�QRW�EH�VXIILFLHQW�WR�GULYH
FRQYHUJHQFH�RI�GLVSDUDWH�DQG�LQFRPSDWLEOH
VXERUGLQDWH�PDQDJHPHQW�IUDPHZRUNV�

3*3�DQG�WKH�´:HE�2I�7UXVWµ
7KH�LPSOHPHQWDWLRQ�RI�D�3.,�XVLQJ�WKH�3*3
:27�FDQ�RIWHQ�EH�DFFRPSOLVKHG�LQ�D�VKRUW
WLPH�IUDPH���7KH�LQVWDOODWLRQ�DQG
PDQDJHPHQW�RI�WKH�FOLHQW�V\VWHP�VRIWZDUH
LV�XVXDOO\�VWUDLJKW�IRUZDUG�DQG�IUHHO\
DYDLODEOH�LPSOHPHQWDWLRQV�PDNH�LW�HDV\�WR
EULQJ�HQG�XVHUV�XS�WR�VSHHG�DQG�FRUUHVSRQG
ZLWK�H[WHUQDO�HQWLWLHV���7KH�:27�PRGHO
LPSOLHV�7UXVW�RQ�DOO�FRUUHVSRQGHQFH�DQG�RQ
WKH�LQWHJULW\�RI�.H\�6HUYHUV���7KHVH�.H\
6HUYHUV�PXVW�EH�LPSOHPHQWHG�LQ�D�YHQGRU
LQGHSHQGHQW�EXW�QRQ�VWDQGDUGL]HG�IDVKLRQ
H�J��DQRQ�)73LY�WR�DOORZ�IRU�WKH�DFFXUDWH
H[FKDQJH�DQG�XSGDWLQJ�RI�SXEOLF�NH\V�
)XUWKHU��LQWHJULW\�PXVW�EH�LPSOHPHQWHG
WKURXJK�WKH�XVH�RI�VLJQLQJ�NH\V�RQ�WKH
SXEOLF�NH\�RI�D�¶WUXVWHG·�FOLHQW���7KLV�FDQ
SUHVHQW�D�VLJQLILFDQW�DGPLQLVWUDWLYH
RYHUKHDG��HYHQ�ZKHQ�WKH�NH\�JHQHUDWLRQ
DQG�PDQDJHPHQW�OLFHQVLQJ�FRVWV�DUH�ORZ
UHODWLYH�WR�WKH�90�3.,�FRVWV�

9HQGRU�0DQDJHG��3.,
8VLQJ�DQ�RXWVLGH�YHQGRU�WR�PDQDJH�DQG
LPSOHPHQW�WKH�RUJDQL]DWLRQ�3.,�FDQ
PLWLJDWH�WKH�FRVWV�DQG�DGPLQLVWUDWLRQ
EXUGHQ�WR�WKH�RUJDQL]DWLRQ���+RZHYHU�WKH
FRVWV�IRU�WKH�VHUYLFHV�RI�WKH�YHQGRU�PD\
RIIVHW�WKHVH�VDYLQJV���9HQGRU�VROXWLRQV�KDYH
DQRWKHU�IHDWXUH�LQ�WKDW�WKH\�DUH�QRPLQDOO\
LPSOHPHQWHG�XVLQJ�LQGXVWU\�VWDQGDUG�RU�GH�
IDFWR�VWDQGDUG�WHFKQLTXHV�IRU�NH\
JHQHUDWLRQ��H�J��56$��DQG�LQWHUQDWLRQDOO\
VWDQGDUGL]HG�DXWKHQWLFDWLRQ�DQG�LQWHJULW\
PHFKDQLVPV�VXFK�DV�;�����NH\�FHUWLILFDWHV�
7KHVH�FHUWLILFDWHV�DOORZ�WKH�90�3.,�WR
SDUWLFLSDWH�IRU�FRPSOLDQW�HQWLWLHV
ZRUOGZLGH�LQ�D�YHQGRU�LQGHSHQGHQW�ZD\�
2QH�RWKHU�EHQHILW�LV�WKDW�WKH�WLPH�WR
LPSOHPHQWDWLRQ�IRU�90�3.,�LV�TXLFN�GXH�WR
WKH�UHDG\�DYDLODELOLW\�RI�VRIWZDUH�WKDW
VXSSRUWV�WKH�PHVVDJLQJ�FDSDELOLWLHV�RI
RUJDQL]DWLRQ��IRU�H[DPSOH�1HWVFDSH
VXSSRUWV�6�0,0(�

2UJDQL]DWLRQDOO\�0DQDJHG�3.,
7KH�RUJDQL]DWLRQ�WR�EH�PDQDJHG�PD\�DOVR
FKRRVH�WR�LPSOHPHQW�D�YHQGRU�EDVHG
VROXWLRQ�WR�PLWLJDWH�WKH�RSHUDWLRQDO�FRVWV
IRU�WKH�FHUWLILFDWH�OLIH�F\FOH�PDQDJHPHQW�
7KLV�PRGHO�PD\�SURYH�WKH�PRVW�EHQHILFLDO
IRU�WKH�HQG�HQWLWLHV�LQYROYHG���7KH�PDMRU



YHQGRU�LV�IUHHG�WR�LQQRYDWH�WRZDUG�VLPSOHU
PDQDJHPHQW�LQIUDVWUXFWXUH��WKH�HQG
HQWLWLHV�EHQHILW�GXH�WR�WKH�LQVLGH
NQRZOHGJH�DQG�FRVW�PLWLJDWLRQ���7\SLFDOO\�
WKHVH�W\SHV�RI�LPSOHPHQWDWLRQV�XWLOL]H�WKH
VDPH�WHFKQRORJ\�DV�WKH�YHQGRU�PDQDJHG
VROXWLRQV��H�J��;������;�����'6$V�HWF�

&RQFOXVLRQ
7KH�LPSOHPHQWDWLRQ�DQG�PDQDJHPHQW�RI�D
YLDEOH�3XEOLF�.H\�,QIUDVWUXFWXUH�KDV�D�ZLOO
KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�ZD\�ZH
FRQGXFW�EXVLQHVV�LQ�WKH�IXWXUH���:LWK
LQFUHDVHV�LQ�LGHQWLW\�WKHIW�DQG�WKH
LQFUHDVLQJ�XVH�RI�HOHFWURQLF�GHELW�EDVHG
FDVK�IORZV��WKH�UROH�RI�WKH�&$�DQG�3.,�ZLOO
EHJLQ�WR�WUDQVFHQG�PHUH�FRQYHQLHQFH�WR
RQH�RI�QHFHVVLW\���,I�IDFW�WKH�HDUO\
LQWURGXFWLRQ�RI�3.,�WHFKQRORJ\�PD\�ZHOO
KHOS�PLWLJDWH�VRPH�RI�WKH�LPSDFW�RI
LGHQWLILFDWLRQ�FULVLV·V�WKDW�PD\�DULVH�DV�WKH
QH[W�PLOOHQQLXP�GDZQV�

(ULF�'��:LOOLDPV

0U��(ULF�:LOOLDPV��3UHVLGHQW�DQG�3ULQFLSDO
&RQVXOWDQW�RI�,QIRUPDWLRQ�%URNHUV��,QF���KDV
EHHQ�UHFRJQL]HG�DV�D�OHDGHU�LQ
LPSOHPHQWLQJ�RSHQ�V\VWHP�VROXWLRQV���0U�
:LOOLDPV·�SURMHFWV�DQG�WHFKQRORJLFDO
LQLWLDWLYHV�KDYH�EHHQ�IHDWXUHG�LQ
JRYHUQPHQW�DQG�SULYDWH�LQGXVWU\�WHFKQRORJ\
IRUXPV���0U��:LOOLDPV�LV�WKH�FXUUHQW
&KDLUPDQ�RI�WKH�2SHQ�6\VWHP
,PSOHPHQWRU·V�:RUNVKRS�SURWRFRO
&RQYHUJHQFH�6XE�FRPPLWWHH���0U��:LOOLDPV
KDV�EHHQ�TXRWHG�LQ�WKH�LQGXVWU\�SUHVV���,Q
DGGLWLRQ��0U��:LOOLDPV�LV�FRQVXOWHG�E\
OHDGLQJ�LQGXVWU\�PDUNHW�UHVHDUFK�ILUPV�WR
GHWHUPLQH�PDMRU�LQGXVWU\�WUHQGV�

0U��:LOOLDPV�KDV�LQWLPDWH�NQRZOHGJH
FRQFHUQLQJ�WKH�LPSOHPHQWDWLRQ�DQG
LQWHJUDWLRQ�RI�2SHQ�6\VWHPV
,QWHUFRQQHFWLRQ��26,��WHFKQRORJ\��26,�LV�D
VHW�RI�LQWHUQDWLRQDOO\�UHFRJQL]HG��YHQGRU
LQGHSHQGHQW�FRPPXQLFDWLRQV�VWDQGDUGV�
DQG�RYHU����\HDUV�H[SHULHQFH�FRQFHUQLQJ
WKH�GHYHORSPHQW��G\QDPLFV�DQG
LPSOHPHQWDWLRQ�RI�WKH�,QWHUQHW�3URWRFRO
6XLWH��,36��

:LWKLQ�WKH�2SHQ�6\VWHP�,PSOHPHQWHUV
:RUNVKRS��2,:���0U��:LOOLDPV�LV�LQWLPDWHO\
LQYROYHG�ZLWK�WKH�GHYHORSPHQW�RI�SURILOHV
DQG�SURWRFRO�LPSOHPHQWDWLRQ�FRQIRUPDQFH
VWDWHPHQWV��XVHG�LQWHUQDWLRQDOO\�IRU

SURFXUHPHQW�DQG�VWDQGDUGL]DWLRQ�
VSHFLILFDOO\�FRQFHUQLQJ�WKH�FRQYHUJHQFH�RI
,36�DQG�26,�WHFKQRORJLHV��0U��:LOOLDPV�LV
XQLTXHO\�TXDOLILHG�WR�SODQ�DQG�LPSOHPHQW
VROXWLRQV�LQYROYLQJ�26,��DQG�,36�WHFKQRORJ\�

0U��:LOOLDPV·�SKLORVRSK\�LV�WKDW�WKH�,36�DQG
26,�SURWRFRO�VXLWHV�ZLOO�FRH[LVW�LQWR�WKH
QHDU�IXWXUH�DQG�HYHQWXDOO\�FRQYHUJH�LQWR�D
FRPPRQ�VHW�RI�SURWRFROV���9DULRXV
VWDQGDUGV�RUJDQL]DWLRQV�LQYROYHG�LQ�WKH
VWDQGDUGV�SURFHVV�DUH�KROGLQJ�GLVFXVVLRQV�RQ
KRZ�WKHVH�SURWRFROV�FDQ�FRQYHUJH���0U�
:LOOLDPV�LV�FRQVXOWHG�IRU�WKHVH�GLVFXVVLRQV
DQG�EHOLHYHV�GLVFXVVLRQV�VKRXOG�FRQWLQXH
DQG�DFFHOHUDWH�XQWLO�WKHUH�LV�RQH
LQWHURSHUDEOH�KLJK�IXQFWLRQ�SURWRFRO�VXLWH
WKDW�GHOLYHUV�IXOO�IXQFWLRQDOLW\�DQG
LQWHURSHUDELOLW\��0U��:LOOLDPV�KDV
VWLPXODWHG�DQG�FRGLILHG�GLDORJ�ZLWKLQ�WKH
26,�DQG�,36�FRPPXQLWLHV���+LV�HIIRUWV�DUH
DLPHG�DW�FRQYHUJHQFH�RI�SURILOLQJ�DQG�,(7)
VWDQGDUG�GHYHORSPHQW�SDUDGLJPV���7KLV�LV
VHHQ�DV�DQ�DLG�WR�WKH�SURFXUHPHQW�RI�,36
DQG�26,�,36�FRQYHUJHG�SURGXFWV�E\
*RYHUQPHQW�DQG�3ULYDWH�,QGXVWU\
SURFXUHPHQW�HQWLWLHV�

0U��:LOOLDPV�VSHFLDOL]HV�LQ�WHFKQRORJ\�WKDW
SURYLGHV�LQWHURSHUDELOLW\�LQ�WRGD\
V�ZRUOG
ZKHUH�,36�DQG�26,�DUH�VHSDUDWH���0U�
:LOOLDPV�LPSOHPHQWV�WHFKQRORJ\�SURYLGLQJ
�DSSOLFDWLRQ�JDWHZD\V��EHWZHHQ�,36�DQG�26,
DSSOLFDWLRQV���0U��:LOOLDPV�DOVR�LPSOHPHQWV
WHFKQRORJ\�DOORZLQJ�26,�DSSOLFDWLRQV�WR�UXQ
RQ�WRS�RI�WKH�7UDQVPLVVLRQ�&RQWURO�3URWRFRO
�7&3��OD\HU�RI�WKH�,36�

0U��:LOOLDPV�KDV�H[WHQVLYH�H[SHULHQFH�LQ
WKH�LPSOHPHQWDWLRQ�RI�FXUUHQW�OHDGLQJ�HGJH
,36�WHFKQRORJLHV�LQFOXGLQJ�+70/�SXEOLVKLQJ
�KRPH�SDJH�GHVLJQ�HW��DO����0RELOH��
:LUHOHVV�(�0DLO�DQG�/$1�FRPPXQLFDWLRQV�
,6'1�LPSOHPHQWDWLRQ��,QIRUPDWLRQ�.LRVN
GHVLJQ�DQG�LPSOHPHQWDWLRQ��:RUOG�:LGH
:HE�'DWDEDVH�6HDUFK�HQJLQHV��9LGHR
7HOHFRQIHUHQFLQJ����:::�%URZVHUV�VXFK�DV
1HWVFDSH�DQG�,36�6HFXULW\���0U��:LOOLDPV
DOVR�DVVLVWHG�LQ�WKH�GHYHORSPHQW�RI�WKH
6HFXUH�6RFNHWV�/D\HU��66/��LPSOHPHQWHG�E\
1HWVFDSH�6HUYHUV�DQG�&OLHQWV�

������������������������������������������������
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XQLTXH�LQSXW�RI�DUELWUDU\�VL]H��SURGXFHV�D�XQLTXH



������������������������������������������������������������������
RXWSXW�RI�D�IL[HG�OHQJWK���$�RQH�ZD\�KDVK�IXQFWLRQ

FDQ�QRW�EH�UHYHUVHG�WR�GHWHUPLQH�WKH�LQSXW���6+$��LV�D

RQH�ZD\�KDVK�IXQFWLRQ�
LLL�$�VHVVLRQ�NH\�LV�D�FLSKHU�ZKLFK�LV�XVHG�LQ�GDWD
WUDQVIHU�IRU�D�OLPLWHG�WLPH��D�VHVVLRQ�
LY�$QRQ\PRXV�)73


