
+LJK�UHVROXWLRQ�SKRWRVSHFWUDO�VFDQQHU�
5HJXOD������

5HDGLQJ�DQG�DXWKHQWLFLW\�YHULILFDWLRQ�RI�SDVVSRUWV��,'�FDUGV��GULYLQJ�OLFHQVHV��YLVDV�DQG�RWKHU
VHFXULW\�GRFXPHQWV��

&DSWXULQJ�KLJK�TXDOLW\�LPDJHV�DW�D�UHVROXWLRQ�RI������SSL��

5HDGLQJ�5),'�WDJV��
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7KH�GHYLFH�LV�GHVLJQHG�DV�D�VLQJOH�GHVNWRS�XQLW��,W�HQDEOHV�WR�FDSWXUH�KLJK�UHVROXWLRQ�GRFXPHQW�LPDJHV�LQ�ZKLWH�
LQIUDUHG��XOWUDYLROHW��WUDQVPLWWHG�ZKLWH�DQG�WUDQVPLWWHG�LQIUDUHG�OLJKW��7KH�UHDGHU�LV�HTXLSSHG�ZLWK�D�PRGXOH�IRU�UHDGLQJ
5),'�WDJV��'HYLFH�RSHUDWLRQ�LV�FRQWUROOHG�YLD�5HJXOD�'RFXPHQW�5HDGHU�6'.��

)XQFWLRQDOLW\�

&DSWXULQJ�DQG�SURFHVVLQJ�LPDJHV�
VXSSRUWHG�GRFXPHQW�IRUPDWV�

,'��
,'��
,'��
RWKHU�GRFXPHQWV�ZLWK�PD[LPXP�VL]H���������PP��SDVVSRUW�VSUHDG�

VHDUFK�DQG�FURSSLQJ�RI�D�GRFXPHQW�LPDJH�IURP�D�JHQHUDO�LPDJH
7KH�GHYLFH�HQDEOHV�H[DPLQDWLRQ�RI�

PLFURSULQWLQJ�LQ�ZKLWH�DQG�,5�OLJKW
VHFXULW\�IHDWXUHV��LQWDJOLR�SULQWLQJ��ODVHU�HQJUDYLQJ��HWF���LQ�REOLTXH�,5�DQG�ZKLWH�OLJKW
29'�DQG�KRORJUDPV
VHFXULW\�IHDWXUHV�LQ�,5�VSHFWUDO�UDQJHV�RI���������������QP
VHFXULW\�IHDWXUHV��ZDWHUPDUNV��PLFURSHUIRUDWLRQ��VHH�WKURXJK�UHJLVWHU��HWF���LQ�WUDQVPLWWHG�ZKLWH�DQG�,5
OLJKW�����DQG�����QP
VHFXULW\�IHDWXUHV�LQ�89�OLJKW�����QP
UHWURUHIOHFWLYH�SURWHFWLRQ
,5�OXPLQHVFHQFH
$QWL�6WRNHV�OXPLQHVFHQFH

7KH�05=�GHWHFWLRQ�DQG�UHFRJQLWLRQ
5HFRJQLWLRQ�DQG�UHDGLQJ�RI��'�DQG��'�EDUFRGHV
$XWRPDWLF�UHFRJQLWLRQ�RI�D�GRFXPHQW�W\SH
3URFHVVLQJ�JUDSKLF�ILHOGV
2&5�RI�WKH�YLVXDO�]RQH
5HDGLQJ�5),'�WDJV
$QDO\]LQJ�DQG�FRPSDULQJ�WH[W�GDWD
$XWRPDWLF�DXWKHQWLFLW\�YHULILFDWLRQ�RI�D�GRFXPHQW

2SHUDWLRQ�

�� 7KH�RSWLFDO�UHDGHU�VFDQV�D�GRFXPHQW�DQG�FDSWXUHV�GRFXPHQW�LPDJHV�LQ�GLIIHUHQW�LOOXPLQDWLRQ�PRGHV�
�� 5),'�WDJ�GDWD�LV�UHDG�
��5HJXOD�'RFXPHQW�5HDGHU�6'.�SURFHVVHV�WKH�REWDLQHG�GDWD�
�� 9HULILFDWLRQ�UHVXOWV�DUH�UHDG\�IRU�IXUWKHU�XVH�

$SSOLFDWLRQ�

%RUGHU�FRQWURO�VHUYLFHV
$YLDWLRQ�VHFXULW\�VHUYLFHV
/DZ�HQIRUFHPHQW�DJHQFLHV
,PPLJUDWLRQ�VHUYLFHV
)LQDQFLDO�LQVWLWXWLRQV
+RWHOV
&DU�UHQWDO�DQG�OHDVLQJ�FRPSDQLHV
&HOOXODU�FRPSDQLHV
%XVLQHVV�FHQWHUV�VHFXULW\�VHUYLFH
(YHQW�DJHQFLHV
0HGLFDO�LQVWLWXWLRQV
7RXULVW�DJHQFLHV
7LFNHW�RIILFHV
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9LVD�VXSSRUW�DJHQFLHV�DQG�FRQVXODWHV
,QVXUDQFH�FRPSDQLHV
&DVLQR�VHFXULW\�VHUYLFH

$GGLWLRQDO�IXQFWLRQV�

0XOWLFRORXU�/('�LQGLFDWRU�RI�WKH�GHYLFH�VWDWXV��UHG��JUHHQ�

'HOLYHU\�6HW�

5HJXOD�'RFXPHQW�5HDGHU�6'.
86%�FDEOH�IRU�FRQQHFWLQJ�WKH�UHDGHU�WR�D�3&
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0D[LPXP�ILHOG�RI�YLHZ��PP�౱����������
5HVROXWLRQ�

�����SSL�IRU�WKH�ILHOG�RI�YLHZ�RI�����������PP
�����SSL�IRU�WKH�ILHOG�RI�YLHZ�RI��������PP

9LGHR�FDPHUD�౱������0S
/LJKW�VRXUFHV�

LQFLGHQW�ZKLWH
REOLTXH�ZKLWH����OLJKW�VRXUFHV�
REOLTXH�ZKLWH�IRU�KRORJUDP�H[DPLQDWLRQ�����OLJKW�VRXUFHV�
,5��QP�౱����s�������s�������s��
WUDQVPLWWHG�,5��QP�౱����s�������s��
WUDQVPLWWHG�ZKLWH
LQFLGHQW�89��QP�౱����s�
KLJK�LQWHQVLW\�LQFLGHQW�F\DQ��QP�౱����s��
FRD[LDO�ZKLWH
KLJK�LQWHQVLW\�FRQYHUWLEOH�,5��QP�౱����ເ����

5),'�UHDGHU�

)UHTXHQF\�౱�������0+]
6XSSRUWHG�VWDQGDUGV�౱�,62��������W\SH�΄�DQG�Ά
'DWD�H[FKDQJH�UDWH��.EDXG�౱�������������������

7HFKQLFDO�VSHFLILFDWLRQV�

&RQQHFWLRQ�LQWHUIDFH�౱�86%����
3RZHU�VXSSO\�౱�΄Ε���������9��������+]������$
:HLJKW��PD[��NJ�౱���
2YHUDOO�GLPHQVLRQV��OHQJWK�ZLGWK�KHLJKW���PP�౱������������
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'RFXPHQW�UHDGHU�VRIWZDUH�GHYHORSPHQW�NLW��6'.�

6'.��)XOO��FRQVLVWV�RI�WKUHH�PRGXOHV��

%DVLF�౰�VXSSOLHG�WRJHWKHU�ZLWK�D�GHYLFH�E\�GHIDXOW
9L]2&5�౰�UHDGLQJ�WH[WXDO�ILHOGV�IURP�D�GRFXPHQW�SDJH
$$&�౰�DXWRPDWLF�DXWKHQWLFLW\�FRQWURO

9L]2&5�DQG�$$&�PRGXOHV�DUH�RSWLRQDO�DQG�XVHG�WR�H[WHQG�WKH�IXQFWLRQDOLW\�RI�%DVLF�PRGXOH��

8SGDWHV�IRU�6'.�DUH�SURYLGHG�UHJXODUO\��%DVLF�PRGXOH�KDV�XQOLPLWHG�VXSSRUW��9L]2&5�DQG�$$&�DUH�XSGDWHG�RQ
VXEVFULSWLRQ�EDVLV��

)XQFWLRQDOLW\ )XOO�6'.�PRGXOHV
%DVLF

�VXSSOLHG
E\�GHIDXOW�

9L]2&5 $$&

'RFXPHQW�LPDJH�FDSWXUH�DQG�SURFHVVLQJ
'RFXPHQW�IRUPDWV ,'����LGHQWLW\�FDUG�

,'����SDVVSRUW�FDUG��YLVD�
,'����SDVVSRUW�
RWKHU�GRFXPHQW�IRUPDWV�XS�WR�����������PP

�

6FDQQLQJ�SURFHVV VHDUFK�DQG�FURSSLQJ�RI�D�GRFXPHQW�LPDJH�IURP�D
UHFHLYHG�LPDJH

�

0DFKLQH�UHDGDEOH�]RQH��05=�
6XSSRUWHG�05=�IRUPDWV LQ�FRQIRUPLW\�ZLWK�,&$2������

����
����
����

LQ�FRQIRUPLW\�ZLWK�,62�,(&��������,'/��
����

VXSSRUW�RI�VSHFLDO�05=�GDWD�VWUXFWXUH�IRU�GRFXPHQWV
RI�FHUWDLQ�FRXQWULHV

�

)HDWXUHV VHDUFK�IRU�WKH�05=�DORQJ�WKH�ZKROH�GRFXPHQW�LPDJH
05=�UHFRJQLWLRQ�LQ�LQIUDUHG�DQG�ZKLWH�OLJKW
FRQWURO�RI�FKHFN�GLJLWV�DQG�GDWD�VWUXFWXUH�LQ�FRQIRUPLW\
ZLWK�WKH�UHTXLUHPHQWV�RI�,&$2������DQG�%6,
75�������3DUW����
HYDOXDWLRQ�RI�05=�TXDOLW\�VSHFLILFDWLRQV�LQ�FRQIRUPLW\
ZLWK�,&$2�������,62��������������������VWDQGDUGV

�

%DUFRGHV
6XSSRUWHG�IRUPDWV �'��&RGDEDU��&RGH�����H[WHQGHG���&RGH���

&RGH�����($1����($1�����,$7$���RI����$LUOLQH��
,QWHUOHDYHG���RI����,7)���0DWUL[���RI����67)��,QGXVWULDO��
83&�$��83&�(
�'��3')���
�'�RQ�UHTXHVW��$]WHF�&RGH��45�&RGH��'DWDPDWUL[

�

$XWKHQWLFDWLRQ EDUFRGH�IRUPDW�FKHFN �
$XWRPDWLF�GRFXPHQW�W\SH�UHFRJQLWLRQ

2UGHU�RI�GRFXPHQW�W\SH
UHFRJQLWLRQ

&RXQWU\ඏ7\SHඏ6HULHV � �

)HDWXUHV UHFHLYLQJ�D�GRFXPHQW�WHPSODWH�IURP�WKH�6'.
GDWDEDVH�FRQWDLQLQJ�WKH�IROORZLQJ�LQIRUPDWLRQ�

� �
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WH[W�DQG�JUDSKLF�ILHOGV�SRVLWLRQ
DYDLODELOLW\�RI�EDUFRGHV�DQG�VHFXULW\�IHDWXUHV
DXWKHQWLFLW\�YHULILFDWLRQ�DQG�LWV�SDUDPHWHUV
5),'�FKLS�DYDLODELOLW\
D�UHIHUHQFH�LPDJH�IURP�,QIRUPDWLRQ�5HIHUHQFH
6\VWHPV�m3DVVSRUW}��m$XWRGRFV}��m)URQWOLQH
'RFXPHQWV�6\VWHP}

SURFHVVLQJ�RI�WKH�UHFHLYHG�GRFXPHQW�LPDJHV�LQ
FRPSOLDQFH�ZLWK�WKH�VDPSOH��LQFOXGLQJ�GRFXPHQW
LPDJH�URWDWLRQ�E\�WKH�DQJOH�JLYHQ�LQ�WKH�VDPSOH

*UDSKLF�ILHOGV�SURFHVVLQJ
7\SHV�RI�JUDSKLF�ILHOGV SRUWUDLW�RI�WKH�GRFXPHQW�KROGHU

VLJQDWXUH
EDUFRGH
ILQJHUSULQW��HWF�

�

)HDWXUHV FURSSLQJ�DQG�GLVSOD\LQJ�JUDSKLF�ILHOGV�DV�VHSDUDWH
LPDJHV�LQ�FRPSOLDQFH�ZLWK�WKH�VDPSOH�RI�WKH
FRUUHVSRQGLQJ�GRFXPHQW
DXWRPDWLF�VHDUFKLQJ�RI�IDFHV�RQ�WKH�GRFXPHQW�LPDJH
DQG�FURSSLQJ�WKH�GRFXPHQW�KROGHU�SRUWUDLW�LI�WKH
GRFXPHQW�W\SH�LV�QRW�UHFRJQL]HG
GRFXPHQW�LPDJH�URWDWLRQ�DFFRUGLQJ�WR�WKH�GRFXPHQW
KROGHU�SRUWUDLW�SRVLWLRQ

�

2&5�RI�WKH�YLVXDO�]RQH
5HFRJQLWLRQ�RI�FKDUDFWHU
VHWV

&HQWUDO�(XURSHDQ�DQG�(DVWHUQ�(XURSHDQ�/DWLQ�������
&\ULOOLF�������
:HVWHUQ�(XURSHDQ�/DWLQ�������
*UHHN�������
7XUNLVK�������
%DOWLF�������
RWKHU�IRQWV�RI�DQ\�VL]H

�

)HDWXUHV GLFWLRQDU\�VXSSRUW��QDPH��VXUQDPH��DGGUHVV��FRXQWU\�
HWF��
DXWRPDWLF�WH[W�GLYLVLRQ�LQWR�VHSDUDWH�ILHOGV��H�J�
GLYLGLQJ�WKH�DGGUHVV�LQWR�SRVWDO�FRGH��FRXQWU\��VWDWH�
HWF��
UHFRJQLWLRQ�RI�GDWHV�ZLWK�FRPSOH[�IRUPDWV
UHFRJQLWLRQ�RI�FKDUDFWHUV�IURP�GLIIHUHQW�FKDUDFWHU�VHWV
LQ�RQH�OLQH

�

5),'�6'.
6XSSRUWHG�5),'�FKLS
VWDQGDUGV

,62�,(&����������W\SH�΄�DQG�%�
,62�,(&����������0,)$5(p�&ODVVLF�3URWRFRO�
,62�,(&��������

�

'DWD�DFFHVV�PRGHV 'LUHFW
%$&
($&
3$&(
6$&

�

$XWKHQWLFDWLRQ DFWLYH��$$�
SDVVLYH��3$�
FKLS��&$�Y���&$�Y��
WHUPLQDO��7$�Y���7$�Y��

�

6XSSRUWHG�DSSOLFDWLRQV H3DVVSRUW��'*�౰'*���
H,'��'*�౰'*���

�
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H6LJQ
H'/��'*�౰'*���

&HUWLILFDWH�PDQDJHPHQW ORFDO�VWRUDJH
UHFHLYLQJ�FHUWLILFDWHV�RQOLQH�WKURXJK�WKH�SURJUDP
LQWHUIDFH
0DVWHU�/LVW��&5/�VXSSRUW

�

)HDWXUHV UHDGLQJ�5),'�FKLSV�ZLWK�H[WHQGHG�OHQJWK�VXSSRUW
UHDGLQJ�5),'�FKLSV�LQ�FRPSOLDQFH�ZLWK�,&$2�/'6�����
3.,�����GDWD�IRUPDWV
FHUWLILHG�E\�%6,�75�������3DUW������%6,�75������
3DUW����

�

$QDO\VLV�DQG�FRPSDULVRQ�RI�WH[W�GDWD
'RFXPHQW�DUHDV�IRU
FURVV�FKHFNLQJ�RI�WKH
UHDGRXW�GDWD

05=
9,=
5),'�FKLS
EDUFRGH

�

9HULILFDWLRQ YDOLGLW\�RI�DQ\�GDWHV
DXWKHQWLFLW\�RI�QDPHV�DQG�VXUQDPHV�DFFRUGLQJ�WR�OLVWV
RI�ZRUGVWRSV
]HUR�QXPEHUV�RI�VDPSOH�GRFXPHQWV

�

$GMXVWPHQW�RI�IRUPDWV
DQG�PHDVXULQJ�XQLWV�WR
WKRVH�XVHG�LQ�WKH�XVHU
26

GDWH
ZHLJKW
KHLJKW��HWF�

�

)HDWXUHV FRPSOHWH�RU�SDUWLDO�FRPSDULVRQ�RI�ILHOGV
FDOFXODWHG�ILHOG�VXSSRUW��DJH��HWF��
WUDQVOLWHUDWLRQ�WR�/DWLQ�FKDUDFWHUV�LQ�FRPSOLDQFH�ZLWK
,&$2������VWDQGDUGV�IRU�FRPSDULVRQ�ZLWK�WKH�05=

�

$XWKHQWLFLW\�YHULILFDWLRQ
2SHUDWLRQ�DYDLODEOH�IRU
DQ\�GRFXPHQW

FKHFNLQJ�OXPLQHVFHQFH��89�'XOO�3DSHU��RI�
WKH�IRUP
WKH�05=�DUHD
WKH�SRUWUDLW�DUHD

FKHFNLQJ�WKH�05=�SULQW�FRQWUDVW�LQ�FRPSOLDQFH�ZLWK
,&$2�������,5�%����,QN�

�

2SHUDWLRQV�DYDLODEOH
DIWHU�GRFXPHQW�W\SH
UHFRJQLWLRQ

FKHFNLQJ�LPDJH�SDWWHUQV�LQ�ZKLWH��,5�DQG�89�OLJKW
FKHFNLQJ�OXPLQHVFHQFH�RI�89�SURWHFWLRQ�ILEHUV
GHWHFWLRQ�RI�IDOVH�OXPLQHVFHQFH
FKHFNLQJ�SKRWR�HPEHGGLQJ�W\SH��SULQWLQJ�RU
DWWDFKPHQW
FKHFNLQJ�,5�9LVLELOLW\�RI�

HOHPHQWV�RI�WKH�IRUP
WH[W�GDWD
WKH�SKRWRJUDSK��PDLQ�DQG�DGGLWLRQDO�

GHWHFWLRQ�RI�KRORJUDPV��29'���29,
UHDGLQJ�D�OXPLQHVFHQW�WH[W�DQG�FRPSDULQJ�LW�ZLWK�WKH
GDWD�REWDLQHG�IURP�WKH�05=�DQG�9,=��2&5�6HFXULW\
7H[W�
YLVXDOL]DWLRQ�RI�,3,��,QYLVLEOH�3HUVRQDO�,QIRUPDWLRQ�
FKHFNLQJ�UHWURUHIOHFWLYH�SURWHFWLRQ
FKHFNLQJ�EDUFRGH�IRUPDW

�

)HDWXUHV FKHFNLQJ�RSHUDWLRQV�DUH�DGMXVWHG�WR�GRFXPHQWV�ZLWK
GLIIHUHQW�GHJUHHV�RI�ZHDU�DQG�WHDU
WKH�FKRLFH�RI�FKHFNLQJ�RSHUDWLRQV�GHSHQGV�RQ�VHFXULW\

�
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IHDWXUHV�DYDLODEOH�LQ�D�TXHVWLRQHG�GRFXPHQW
$GGLWLRQDO�6'.�IXQFWLRQV

,PDJH�IRUPDWV �%03
�-3*
�-3�
�31*
�7,)
RWKHU�LPDJH�IRUPDWV�DUH�SRVVLEOH�RQ�UHTXHVW

�

,QWHURSHUDELOLW\ FRPSDULVRQ�PRGXOHV�
ILQJHUSULQW�LPDJHV�IURP�5),'�FKLS�DQG
H[WHUQDOILQJHUSULQW�VFDQQHU
IDFH�LPDJHV�IURP�GRFXPHQW�GDWD�SDJH�DQG�RU
5),'�FKLS

,QIRUPDWLRQ�5HIHUHQFH�6\VWHPV�m3DVVSRUW}�
m$XWRGRFV}��m)URQWOLQH�'RFXPHQWV�6\VWHP}




26�FRPSDWLELOLW\ 0LFURVRIW�:LQGRZV�;3��63����:LQGRZV����[����[����
:LQGRZV����:LQGRZV���

�

'ULYHUV 0LFURVRIW�FHUWLILHG �
)HDWXUHV VLPXOWDQHRXV�RSWLFDO�VFDQQLQJ�DQG�5),'�FKLS�UHDGLQJ

ILUPZDUH�XSJUDGH�YLD�86%�LQWHUIDFH��DXWRPDWLF
XSJUDGH�DIWHU�LQVWDOOLQJ�QHZ�6'.�YHUVLRQ�
PXOWLOLQJXDO�LQWHUIDFH

�

6RIWZDUH�XSGDWHV
6'. WZLFH�D�\HDU 

'RFXPHQW�WHPSODWH
GDWDEDVH

PRQWKO\ 


�
�౰�RQ�UHTXHVW���LQGLYLGXDO�DJUHHPHQW�
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6SUHDG�RI�D�6ZHGLVK�SDVVSRUW

�,QFLGHQW�ZKLWH�OLJKW �,QFLGHQW�89������QP��OLJKW �,QFLGHQW�,5������QP��OLJKW �+LJK�LQWHQVLW\�LQFLGHQW�F\DQ
�����QP��OLJKW

�+LJK�LQWHQVLW\�FRQYHUWLEOH
,5������QP��OLJKW

�7UDQVPLWWHG�ZKLWH�OLJKW �2EOLTXH�ZKLWH�OLJKW �+RORJUDP�H[DPLQDWLRQ

�����.D]DNKVWDQL�7HQJH������

�,QFLGHQW�ZKLWH�OLJKW �,QFLGHQW�89������QP��OLJKW �+LJK�LQWHQVLW\�LQFLGHQW�F\DQ������QP�
OLJKW

�,QFLGHQW�,5������QP��OLJKW �,QFLGHQW�,5������QP��OLJKW �,QFLGHQW�,5������QP��OLJKW

�7UDQVPLWWHG�,5������QP��OLJKW

3RZHUHG�E\�7&3')��ZZZ�WFSGI�RUJ�

�7UDQVPLWWHG�ZKLWH�OLJKW
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