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7KH�REMHFWLYH�RI� WKH� IXQFWLRQ� LV� WR�GHWHFW�DQG� UHSRUW�DQ\�DQRPDORXV�HYHQW�FRQFHUQLQJ
WKH�)UDQFLV�WXUELQH�UXQQHU�DQG�VHDOV�WKDW�FRXOG�SURGXFH�D�IXWXUH�PDOIXQFWLRQ�

7KLV�REMHFWLYH�LV�GHFRPSRVHG�LQWR�DQRWKHU�VHYHUDO�IXQFWLRQV�FRUUHVSRQGLQJ�WR�WKH�PLFUR
QHHGV� DVVRFLDWHG� WR� WKH� PDFUR� QHHG� GHVFULEHG� E\� WKLV� IXQFWLRQ�� 7KH� ILQDO� REMHFWLYH� RI� WKLV
IXQFWLRQ� ZLOO� EH� WR� GHWHFW� DQ\� PDOIXQFWLRQ� IURP� WKH� UHVXOWV� UHWXUQHG� E\� WKH� PLFUR� QHHGV
IXQFWLRQV��7KXV�� WKH�RXWSXW�RI� WKLV� IXQFWLRQ�ZLOO�EH� WKH�PLFUR�QHHGV� �LQFLGHQWV��RUGHUHG�E\� WKH
FHUWDLQW\�IDFWRUV�DVVRFLDWHG�WR�HDFK�LQFLGHQW�

7KH�LQFLGHQWV�UHODWLYH�WR�)UDQFLV�WXUELQH�UXQQHU�DQG�VHDOV�PDOIXQFWLRQ�DUH�

B�+\GUDXOLF�SKHQRPHQD�LQ�UXQQHU��FDYLWDWLRQ��R[LGDWLRQ��SURILOH�ORRVHV��HURVLRQ���FUDFNV�
B�:DWHU�OHDNDJH�LQ�UXQQHU�VHDO
B�5XQQHU�VHDO�KHDWLQJ
B�)ULFWLRQ�LQ�UXQQHU��LQWHUVWLFH�ULQJV�
B�:DWHU�OHDNDJH�LQ�DHUDWLRQ�V\VWHP
B�%DG�YHQWLODWLRQ
B�'DPDJH�LQ�VWD\�YDQHV
B�'DPDJH�LQ�GUDIW�WXEH

7KLV� LQIRUPDWLRQ�ZLOO�EH�HQRXJK� IRU� WKH�H[SHUW� WR� WDNH�DQ\�DFWLRQ�DERXW� WKH�SUHYHQWLYH
PDLQWHQDQFH�RI�WKH�SODQW�LQ�WKLV�FRQFUHWH�LWHP��)UDQFLV�WXUELQH�UXQQHU�DQG�VHDOV��

$OVR��WKH�V\VWHP�ZLOO�EH�DEOH�WR�PDNH�FDXVH�GHWHUPLQDWLRQ�IRU�HDFK�RQH�RI�WKH�SRVVLEOH
LQFLGHQWV�DQG�WR�JLYH�D�MXVWLILFDWLRQ�RI�WKH�UHVXOWV�

��� )81&7,21�(19,5210(17

7KH�IXQFWLRQ�ZLOO�HYDOXDWH�IRU�HDFK�LQFLGHQW�LWV�RZQ�FHUWDLQW\�IDFWRU�VKRZLQJ�WKH�H[SHUW
GHJUHH�RI�FRQILGHQFH�IRU�WKDW�HYHQW�WR�RFFXU�XQGHU�WKH�FRQGLWLRQV�JLYHQ�E\�WKH�PHDVXUHV�

7KH�LQIRUPDWLRQ�SUHVHQWHG�WR�WKH�XVHU�ZLOO�FRQWDLQ�WKH�OLVW�RI�LQFLGHQWV�DVVRFLDWHG�WR�WKH
EUDNLQJ�V\VWHP��RUGHUHG��E\�GHJUHH�RI�FHUWDLQW\��$OVR��WKH�GHJUHH�RI�FHUWDLQW\�ZLOO�EH�VKRZHG�IRU
WKH�XVHU�WR�HYDOXDWH�WKH�LPSRUWDQFH�RI�HDFK�SRVVLEOH�HYHQW�

7KLV� HYDOXDWLRQ� ZLOO� EH� GHYHORSHG� DV� D� XVHU� UHTXHVW� RU� F\FOLFDOO\�� DQG� ZLOO� XVH� GDWD
FROOHFWHG�E\�WKH�6&$'$�LQVWUXPHQWDWLRQ�LQ�UHDO�WLPH�DQG�GDWD�FROOHFWHG�LQ�SHULRGLFDO�WHVWV�LI�WKH\
DUH�DYDLODEOH��RU�LQFOXGHG�E\�WKH�XVHU��
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7KH�VHTXHQFH�RI�UHTXHVWV�DQG�UHVSRQVHV�RI�WKH�IXQFWLRQ�LV�WKH�IROORZLQJ�

(YHQW 5HTXHVW�5HVSRQVH
�54�56�

)URP 7R

)RUHFDVWLQJ�5HTXHVW��XVHU�UHTXHVW� 54 0DLQWHQDQFH
2SHUDWRU
�0�2��

)XQFWLRQ

)RUHFDVWLQJ�5HTXHVW��F\FOLF�H[HFXWLRQ� 54 )XQFWLRQ )XQFWLRQ

&ROOHFW�'DWD��FRQWLQXRXV�H[WHUQ�IXQFWLRQ
ZLWK�D�IL[HG�VDPSOH�LQWHUYDO�

54 )XQFWLRQ 'DWD
$FTXLVLWLRQ
6\VWHP
�'�$�6��

'DWD�&ROOHFWHG��FRQWLQXRXV�IXQFWLRQ�ZLWK
D�IL[HG�VDPSOH�LQWHUYDO�

56 'DWD
$FTXLVLWLRQ
6\VWHP
�'�$�6��

'DWD�%DVH

6HOHFW�'DWD��RQ�IRUHFDVWLQJ�UHTXHVW� 54 )XQFWLRQ )XQFWLRQ

'DWD�6HOHFWHG��RQ�IRUHFDVWLQJ�UHTXHVW� 56 'DWD�%DVH )XQFWLRQ

3HUIRUP�)RUHFDVWLQJ 54 )XQFWLRQ )XQFWLRQ

0DQXDO�'DWD�5HTXHVW 54 )XQFWLRQ 0�2�

0DQXDO�'DWD��0DQXDO�7HVWV� 56 0�2� )XQFWLRQ�
'DWD�%DVH

5HSRUW� 5HVXOWV� �RUGHUHG� OLVW� RI� LQFLGHQWV
ZLWK�WKHLU�DVVRFLDWHG�FHUWDLQW\�GHJUHH��

56 )XQFWLRQ 0�2�

6WRUH�5HVXOWV��FHUWDLQW\�GHJUHH�LQFLGHQWV� 56 )XQFWLRQ 'DWD�%DVH

7KHUH�DUH�WZR�SURFHVVHV�LQYROYHG�LQ�WKH�GDWD�KDQGOLQJ��7KHUH�LV�D�SURFHVV�WKDW�FROOHFWV
GDWD�IURP�WKH�'�$�6��DQG�LQFOXGHV�LW�LQWR�WKH�UHDO�WLPH�GDWD�EDVH��'�%���7KH�RWKHU�SURFHVV�VHOHFWV
WKH�GDWD�QHHGHG�E\�WKH�IXQFWLRQ�LQ�D�UDQJH�RI�WLPH��7KH�ILUVW�IXQFWLRQ�ZLOO�RSHUDWH�LQGHSHQGHQWO\
IURP�WKH�VHFRQG�DQG�LQ�D�FRQWLQXRXV�ZD\��7KH�VHFRQG�ZLOO�UHVSRQG�WR�WKH�PDLQWHQDQFH�RSHUDWRU
UHTXHVWV�DQG�ZKHQ�H[SLULQJ�WKH�KLEHUQDWLQJ�SHULRG��
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,QSXW�GDWD�WR�WKH�IXQFWLRQ�DUH�GLYLGHG�LQWR�WKUHH�W\SHV�

�� �'LJLWDO� VLJQDOV� IURP�6&$'$�V\VWHP��:H�ZLOO� QHHG� WKH� ODVW� XSGDWHG� YDOXH� IURP� WKH
6&$'$�V\VWHP�FRQWDLQHG�LQ�WKH�UHDO�WLPH�'%�

�� �$QDORJLF�VLJQDO�IURP�6&$'$�V\VWHP��:H�ZLOO�DOVR�QHHG�WKH�ODVW�XSGDWHG�YDOXH�IURP
WKH�6&$'$�V\VWHP�FRQWDLQHG�LQ�WKH�UHDO�WLPH�'%�

�� �'LJLWDO�DQG�DQDORJLF�GDWD�� LQVHUWHG�E\�WKH�XVHU� LQWR�WKH�UHDO� WLPH�'%��:H�ZLOO�QHHG
WKH�ODVW�YDOXH�XSGDWHG�E\�WKH�PDLQWHQDQFH�RSHUDWRU�DV�ZHOO�DV�WKH�GDWH�ZKHQ�LW�ZDV�XSGDWHG�

$OO�WKHVH�GDWD�PXVW�EH�SUHVHQWHG�WR�WKH�XVHU�EHIRUH�H[HFXWLQJ�WKH�IXQFWLRQ�DQG�WKH�XVHU
PXVW� EH� DEOH� WR� PRGLI\� DQ\� YDOXH� WR� DGMXVW� WKH� UHVXOWV� REWDLQHG� LQ� WKH� H[HFXWLRQ�� 7KHVH
PRGLILFDWLRQV�PXVW�QRW�EH�XSGDWHG�LQ�WKH�'%�

7KH�LQSXW�GDWD�ZLOO�EH�WKH�IROORZLQJ�6&$'$�VLJQDOV�DQG�PDLQWHQDQFH�DFWLRQV�WKDW�FRXOG
LQGLFDWH�SRVVLEOH�PDOIXQFWLRQ��LQFLGHQWV�

$���:DWHU�UHIULJHUDWLRQ
D���;'�6�����1RUPDO�ZDWHU�IORZ�LQ�WXUELQH�JXLGH�EHDULQJ�DQG�UXQQHU�VHDO
D���;'�9�����DODUP�RI�ORZ�ZDWHU�IORZ�LQ�UXQQHU�VHDO
D���;'�9�����DODUP�RI�KLJK�WHPSHUDWXUH�LQ�ZDWHU�VHDO
D���;'�9�����DODUP�RI�DQRPDO\�LQ�VHDO�ZDWHU�ILOWHU
D���;'�6����:DWHU�SUHVVXUH�LQ�VHDO�HVWDEOLVKHG
D���;'�6����:DWHU�IORZ�LQ�VHDO�ULQJV�HVWDEOLVKHG

%��9LEUDWLRQV
E���;'�9�����KLJK�YLEUDWLRQV�DODUP�LQ�WXUELQH�JXLGH�EHDULQJ
E���;'�9�����YHU\�KLJK�YLEUDWLRQV�DODUP�LQ�WXUELQH�JXLGH�EHDULQJ

&��7XUELQH�FRYHU�ZDWHU�OHYHO
F���;'�9�����KLJK�ZDWHU�OHYHO�DODUP�LQ�WXUELQH�FRYHU
F���;'�9�����YHU\�KLJK�ZDWHU�OHYHO�DODUP�LQ�WXUELQH�FRYHU

'��;'�9�����UXQQHU�VHDO�ZHDULQJ�DODUP

(��WXUELQH�EHDULQJ�PHWDO�WHPSHUDWXUH
H���;$�9�����PHWDO�WHPSHUDWXUH�LQGLFDWRU�RI�WXUELQH�JXLGH�EHDULQJ
H���;'�9�����KLJK�PHWDO�WHPSHUDWXUH�DODUP�RI�WXUELQH�JXLGH�EHDULQJ
H���;'�9�����YHU\�KLJK�PHWDO�WHPSHUDWXUH�DODUP�RI�WXUELQH�JXLGH�EHDULQJ

)��WXUELQH�EHDULQJ�RLO�WHPSHUDWXUH
I���;$�9�����RLO�WHPSHUDWXUH�LQGLFDWRU�RI�WXUELQH�JXLGH�EHDULQJ�FDUWHU
I���;'�9�����KLJK�RLO�WHPSHUDWXUH�DODUP�RI�WXUELQH�JXLGH�EHDULQJ�FDUWHU

*��ORVV�RI�HIILFLHQF\
+��FRYHU�RVFLOODWLRQV�LQFUHDVH
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7KH�RXWSXW� RI� WKLV� IXQFWLRQ�ZLOO� EH� XVHG� WR� UHSRUW� GLUHFWO\� WR� WKH� XVHU� WKH� HYDOXDWLRQ
UHVXOWV� RI� WKH� GLIIHUHQW� LQFLGHQWV� UHODWLYH� WR� WKH� )UDQFLV� WXUELQH� UXQQHU� DQG� VHDOV� PDOIXQFWLRQ�
7KHVH�UHVXOWV�DUH�WKH�RUGHUHG�OLVW�RI�WKH�UHODWHG�LQFLGHQWV�ZLWK�WKH�FHUWDLQW\�IDFWRU�DVVRFLDWHG�WR
HDFK�RQH��7KH�RXWSXW�ZLOO�EH�WKHQ�IRU�H[DPSOH��

��� +\GUDXOLF�SKHQRPHQD�LQ�UXQQHU��FDYLWDWLRQ��R[LGDWLRQ��SURILOH�ORRVHV��HURVLRQ
��FUDFNV��������+,*+

��� :DWHU�OHDNDJH�LQ�UXQQHU�VHDO�������+,*+

��� 5XQQHU�VHDO�KHDWLQJ��������/2:

��� )ULFWLRQ�LQ�UXQQHU��LQWHUVWLFH�ULQJV��������/2:

��� :DWHU�OHDNDJH�LQ�DHUDWLRQ�V\VWHP�������9(5<�/2:

��� %DG�YHQWLODWLRQ�������9(5<�/2:

��� 'DPDJH�LQ�VWD\�YDQHV�������9(5<�/2:

��� 'DPDJH�LQ�GUDIW�WXEH�������9(5<�/2:

$V�LQ�WKH�LQSXW��WKH�RXWSXW�LQWHUIDFH�IRU�WKH�IXQFWLRQ�ZLOO�EH�D�ILOH��WKDW�PXVW�EH�FUHDWHG�E\
WKH� IXQFWLRQ�ZKHQ� ILQLVKLQJ�H[HFXWLRQ�DQG�ZLOO� FRQWDLQ� WKH�QDPH�RI� WKH� LQFLGHQW�� WKH� FHUWDLQW\
IDFWRU�DQG�WKH�ODEHO�DVVRFLDWHG�WR�WKH�FHUWDLQW\�IDFWRU�

$V�PHQWLRQHG�HDUOLHU��WKH�OLVW�RI�WKH�SRVVLEOH�FDXVHV�IRU�HDFK�LQFLGHQW�PXVW�EH�GLVSOD\HG�LI
WKH�XVHU�UHTXHVWV�LW��7KLV�LQIRUPDWLRQ�ZLOO�EH�DOVR�JLYHQ�E\�WKH�IXQFWLRQ�LQ�WKH�RXWSXW�ILOH�

7KH�OLVW�RI�SRVVLEOH�FDXVHV�LV�WKH�IROORZLQJ�

+\GUDXOLF�SKHQRPHQD�LQ�UXQQHU��FDYLWDWLRQ��R[LGDWLRQ��SURILOH�ORRVHV��HURVLRQ���FUDFNV
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)HUUREDFWHULXP��!�FRUURVLRQ
,QFRUUHFW�UXQQHU�SURILOHV�!�FDYLWDWLRQ
([FHVVLYH�ZRUNLQJ�WLPH�XQGHU�FULWLFDO�ORDGV��!�FDYLWDWLRQ
/RZ�VXEPHUVLRQ�!�FDYLWDWLRQ
*DOYDQLF�FRXSOHV�!�HOHFWULFDO�FKHPLFDO���VKDGRZV�DQG�HURVLRQ
(URVLRQV�E\�LPSDFW�RI�DEUDVLYH�PDWHULDOV�VDQG���!�VKDGRZV�DQG�HURVLRQ
)RUHLJQ�ERGLHV�EHWZHHQ�YDQHV�!�VKDGRZV
0DWHULDO�VWUHVV�XQGHU�QRUPDO�RU�WUDQVLWRU\�ZRUNLQJ�!�ILVVXUHV
%DG�YHQWLODWLRQ�!�FDYLWDWLRQ

:DWHU�OHDNDJH�LQ�UXQQHU�DQG�ULQJ�VHDOV

/RVV�RI�SUHVV�WLJKWHQLQJ
%UHDNLQJ�RI�SUHVV
(URVLRQV�LQ�IL[HG�ULQJ
5RWDWLQJ�VHDO�ULQJ��VXUIDFH�FRUURVLRQ�RI�ZHDULQJ�ULQJ
5RWDWLQJ�VHDO�ULQJ��WKHUH�DUH�ZHDULQJ�FKDQQHOV
5RWDWLQJ�VHDO�ULQJ��PLFUR�JDSV�FDXVHG�E\�WHPSHUDWXUH
5RWDWLQJ�VHDO�ULQJ��ORRVHQLQJ�RI�PRYLQJ�ZHDULQJ�WLS
,QFUHDVH�RI�ZDWHU�OHYHO

5XQQHU�VHDO�KHDWLQJ

([FHVVLYH�WLJKWHQLQJ
/RZ�ZDWHU�FLUFXODWLRQ
5RXJKQHVV�LQ�URWDWLQJ�ULQJ

)ULFWLRQ�LQ�UXQQHU��LQWHUVWLFH�ULQJV�

)RUHLJQ�ERGLHV��EHWZHHQ�YDQHV�DQG�LQWHUVWLFHV�
0HFKDQLFDO�XQEDODQFH�RI�UXQQHU��EUHDNLQJ�RI�YDQHV�DQG�FUDFNV�
%DG�DGMXVWPHQW�RI�WXUELQH�JXLGH�EHDULQJ
+\GUDXOLF�XQEDODQFH��PHFKDQLFDO�IXVLEOH�EURNHQ��HWF��
'HFUHDVH� RI� LQWHUVWLFH� JDSV� E\� GLVSODFHPHQWV� RI� XSSHU� DQG� ORZHU� ZHDULQJ� ULQJV
�ORRVHQLQJ�
'HIRUPDWLRQ�RU�EUHDNLQJ�RI�VKDIW�UXQQHU�FRXSOLQJ�VFUHZV
3UREOHPV�FRQFHUQLQJ�WR�YHQWLODWLRQ
$EUDVLRQ�FDXVHG�E\�VDQG
'HWDFKLQJ�RI�UXQQHU�FRQH

%DG�YHQWLODWLRQ

%UHDNLQJ�RI�YDOYH�RSHUDWLRQ�WUDQVPLVVLRQ
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0DOIXQFWLRQLQJ�RI�YDOYH
2EVWUXFWLRQ�LQ�DVSLUDWLRQ

'DPDJH�LQ�VWD\�YDQHV

9LEUDWLRQV�LQ�IRXQGDWLRQ
$EUDVLRQ�E\�LPSDFW��VDQG�
)LVVXUHV
&RUURVLRQ
)HUUREDFWHULXP
*DOYDQLF�FRXSOHV
,PSURSHU�YDQH�SURILOHV
)RUHLJQ�ERGLHV�EHWZHHQ�YDQHV

'DPDJH�LQ�GUDIW�WXEH

&DYLWDWLRQ
%UHDNLQJ�RI�VHDOLQJ�GRRU�

�ILVVXUHV
�FDYLWDWLRQ
�EUHDNLQJ�RI�IUDPH

7KH�RXWSXW�ILOH�ZLOO�DOVR�FRQWDLQ�D�MXVWLILFDWLRQ�WH[W�RI�WKH�GHGXFWLRQV�PDGH�E\�WKH�IX]]\�PRGXOH
WR�REWDLQ�WKH�FRQFOXVLRQV�

��� '<1$0,&�%(+$9,285

$V� PHQWLRQHG� LQ� VHFWLRQ� ��� �� WKHUH� DUH� WZR� SURFHVVHV� LQYROYHG� LQ� WKH� IRUHFDVWLQJ
IXQFWLRQV��7KH�ILUVW�RI�WKHP�LV�WKH�UHVSRQVLEOH�RI�JDWKHULQJ�GDWD�DW�VDPSOH�LQWHUYDOV��JLYHQ�E\�WKH
DYDLODELOLW\�RI�6&$'$�VLJQDOV��DQG�LQVHUWLQJ�WKHP�LQWR�WKH�'�%��LQ�UHDO�WLPH��7KLV�IXQFWLRQ�DOORZV
XV�WR�GLVSRVH�RI�DOO�WKH�GDWD�QHHGHG�WR�FDUU\�RXW�WKH�IRUHFDVWLQJ�DQG�FDXVH�GHWHUPLQDWLRQ�QHHGV�

$V�PHQWLRQHG�DERYH��ZH�ZLOO�KDYH���W\SHV�RI�H[HFXWLRQV�

�� �$V�D�XVHU�UHTXHVW�
�� �&\FOLFDOO\�

)RU� WKH� FRQILJXUDWLRQ� RI� WKH� F\FOLF� H[HFXWLRQ�� WKH� V\VWHP� PXVW� SURYLGH� WKH� ZD\� WR
GHILQH�

• � 7KH�HYHQW�V� �D�JURXS�RI�6&$'$�VLJQDOV� WKDW� VDWLVI\� VRPH�FRQGLWLRQV�� WKDW� VWDUWV� WKH
H[HFXWLRQ�RI�WKH�IXQFWLRQV�XQGHU�D�FHUWDLQ�W\SH�RI�F\FOH�

• �7KH�SHULRG�RI�DFWLYDWLRQ�IRU�HDFK�W\SH�RI�F\FOH�
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7KXV��ZKHQ�WKH�HYHQW�GHILQHG�E\�WKH�XVHU�IRU�D�W\SH�RI�F\FOH�LV�WUXH��WKH�IXQFWLRQV�ZLOO
EH�H[HFXWHG�F\FOLFDOO\�ZLWKLQ�D�SHULRG�RI�DFWLYDWLRQ��7KLV�SHULRG�FRXOG�EH�QXOO��LQ�WKH�FDVH�RI�WKH
JURXS�VWRS�HYHQW��IRU�H[DPSOH�

��� '$7$�352&(66,1*��$/*25,7+06�

)RU� WKH� GDWD� SURFHVVLQJ�� ZH� KDYH� WR� FRQVLGHU� WKH� GHGXFWLRQ� PHFKDQLVP� XVHG� WR
GHWHUPLQH� WKH�SRVVLELOLW\�RI�DQ\�EUDNLQJ� V\VWHP�PDOIXQFWLRQ�GXH� WR�D�FRQFUHWH� LQFLGHQW�RI� WKH
VHYHQ�OLVWHG�SUHYLRXVO\�LQ�VHFWLRQ���

7KLV� PHFKDQLVP� XVHV� WKH� FHUWDLQW\� DVVRFLDWHG� WR� HDFK� HYHQW� RI� WKH� V\VWHP� WR� PDNH
GHGXFWLRQV�IRU�HDFK�LQFLGHQW��7KDW�LV��ZH�ZLOO�KDYH�D�GHGXFWLRQ�WUHH�IRU�HDFK�LQFLGHQW�JRLQJ�IURP
ORZHU�WR�XSSHU�QRGHV��HYDOXDWLQJ�WKH�UXOHV�DQG�VSUHDGLQJ�WKH�FHUWDLQW\�WR�XSSHU�OHYHOV��,Q�WKRVH
FDVHV�ZKHUH�ZH�KDYH�LQGHSHQGHQW�YDULDEOHV�IRU�D�FRPPRQ�FRQFOXVLRQ��ZH�ZLOO�DFFXPXODWH�WKH
FHUWDLQW\�IRU�WKH�FRQFOXVLRQ��:KHUH�ZH�KDYH�GHSHQGHQW�YDULDEOHV��IRU�H[DPSOH��$�GHILQHG�DV�$�
$1'�$���ZH�PXVW�QRW�

7KH� LPSOHPHQWDWLRQ� RI� WKH� IXQFWLRQ� LV� EDVHG� RQ� WKH� GHGXFWLRQ� UXOHV� DQG� WKHLU
SUREDELOLWLHV��7KH�GHGXFWLRQ�PXVW�EH�PDGH�ZLWK�IRUZDUG�FKDLQLQJ�JRLQJ�IURP�WKH�VLJQDOV�WR�WKH
LQFLGHQWV� FHUWDLQW\�� $OO� WKH� UXOHV� IRU� DQ� LQFLGHQW� ZLOO� EH� DSSOLHG� DFFXPXODWLQJ� WKH� UHVXOWLQJ
FHUWDLQW\�EHFDXVH�WKH\�UHSUHVHQW�LQGHSHQGHQW�HYHQWV�

7KH�UXOHV�WR�DSSO\�DUH�OLVWHG�EHORZ�JURXSHG�E\�LQFLGHQWV�

+\GUDXOLF�SKHQRPHQD�LQ�UXQQHU��FDYLWDWLRQ��R[LGDWLRQ��SURILOH�ORRVHV��HURVLRQ���FUDFNV�

,)��*�A�+�A�,�A�-�A�.���7+(1
+<'5$8/,&� 3+(120(1$� ,1� 5811(5� �&$9,7$7,21�� 2;,'$7,21�� 352),/(
/226(6��(526,21���&5$&.6���&(57$17<� +,*+�

,)��*�A�.���7+(1
+<'5$8/,&� 3+(120(1$� ,1� 5811(5� �&$9,7$7,21�� 2;,'$7,21�� 352),/(
/226(6��(526,21���&5$&.6���&(57$17<� 0(',80�

,)��+���7+(1
+<'5$8/,&� 3+(120(1$� ,1� 5811(5� �&$9,7$7,21�� 2;,'$7,21�� 352),/(
/226(6��(526,21���&5$&.6���&(57$17<� 0(',80�

,)��6���7+(1
+<'5$8/,&� 3+(120(1$� ,1� 5811(5� �&$9,7$7,21�� 2;,'$7,21�� 352),/(
/226(6��(526,21���&5$&.6���&(57$17<� +,*+�

:DWHU�OHDNDJH�LQ�UXQQHU�VHDO
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,)��F����7+(1
:$7(5�/($.$*(�,1�5811(5�6($/��&(57$17<� +,*+�

,)��F����7+(1
:$7(5�/($.$*(�,1�5811(5�6($/��&(57$17<� 9(5<�+,*+�

5XQQHU�VHDO�KHDWLQJ

,)��D����7+(1
5811(5�6($/�+($7,1*��&(57$17<� 9(5<�+,*+�

,)��D��Y�D���7+(1
5811(5�6($/�+($7,1*��&(57$17<� �+,*+�

,)��'��7+(1
5811(5�6($/�+($7,1*��&(57$17<� �+,*+�

)ULFWLRQ�LQ�UXQQHU��LQWHUVWLFH�ULQJV�

,)��.�A+�A���%�,1&5($6(����7+(1
)5,&7,21�,1�5811(5��,17(567,&(�5,1*6����&(57$17<� �+,*+�

,)��.�A���H��AI���+,*+����7+(1
)5,&7,21�,1�5811(5��,17(567,&(�5,1*6����&(57$17<� �0(',80�

,)���/���7+(1
)5,&7,21�,1�5811(5��,17(567,&(�5,1*6����&(57$17<� �+,*+�

,)��-�A+�A�%���7+(1
)5,&7,21�,1�5811(5��,17(567,&(�5,1*6����&(57$17<� �+,*+�

%DG�YHQWLODWLRQ

,)��1�A�2���7+(1
%$'�9(17,/$7,21��&(57$17<� �+,*+�

,)��4���7+(1
%$'�9(17,/$7,21��&(57$17<� �+,*+�

'DPDJH�LQ�VWD\�YDQHV

,)��+�A�-�A�%���7+(1
'$0$*(�,1�67$<�9$1(6��&(57$17<� �0(',80�

,)���.���7+(1
'$0$*(�,1�67$<�9$1(6��&(57$17<� �/2:�
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'DPDJH�LQ�GUDIW�WXEH

,)���.�Y�%�Y�5���7+(1
'$0$*(�,1�'5$)7�78%(��&(57$17<� �/2:�

1RWH��7KH�YDULDEOHV�IXQFWLRQV�OLNH

• �+
• ,
• -
• 0
• 1

PXVW�EH�GHILQHG�

��� ,17(5)$&(6

���� 23(5$725�,17(5)$&(6

7KH�RSHUDWRU� LQWHUIDFH� LV� GHILQHG�E\� WKH� LQSXW� DQG�RXWSXW� GDWD� OLVWHG� LQ� WKH� SUHYLRXV
VHFWLRQV�

• ,QSXW�

♦ 7KH�XVHU�PXVW�EH�DEOH�WR�YLHZ�DQG�PRGLI\�DOO�LQSXW�GDWD�

♦ �$OVR��WKH�XVHU�PXVW�EH�DEOH�WR�GHILQH�DQG�PRGLI\�WKH�GLIIHUHQW�W\SHV�RI�F\FOHV�IRU�WKH
F\FOLF�H[HFXWLRQ�

♦ 7KH�XVHU�PXVW�EH�DEOH�WR�GHILQH�DQG�PRGLI\�WKH�WKUHVKROGV�IRU�WKH�UHVXOWLQJ�FHUWDLQW\
IDFWRUV�WKDW�ZLOO�SURGXFH�WKH�WULJJHULQJ�RI�DQ�DODUP�LQ�WKH�PRQLWRULQJ�V\VWHP��6R��WKH
UHVXOW�RI�HYHU\�LQFLGHQW�PXVW�EH�GHILQHG�DQG�XVHG�LQ�WKH�'%�DV�6&$'$�LQSXWV�

 

• �2XWSXW��7KH�XVHU�PXVW�EH�DEOH�WR�YLHZ�WKH�OLVW�RI�SRVVLEOH�LQFLGHQWV��UHODWHG�FHUWDLQW\
IDFWRUV�DQG�FHUWDLQW\�ODEHOV��$OVR�WKH�OLVW�RI�SRVVLEOH�FDXVHV�IRU�HDFK�LQFLGHQW��DQG�MXVWLILFDWLRQ�RI
WKH�GHGXFWLRQV�PXVW�EH�OLVWHG�LV�WKH�XVHU�UHTXHVWV�LW��7KLV�LQIRUPDWLRQ�PXVW�EH�GLVSOD\HG��

♦ :KHQ�WKH�XVHU�H[HFXWHV�WKH�IXQFWLRQ�

♦ :KHQ�WKH�XVHU�UHWULHYHV�DQ�DODUP�UHSRUW�RU�D�FHUWDLQW\�IDFWRU�HYROXWLRQ�JUDSK�
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♦ :KHQ� WKH� KLJKHVW� FHUWDLQW\� LQFLGHQW� LV� JUHDWHU� WKDQ� LWV� DVVRFLDWHG� WKUHVKROG� �DODUP
GHWHFWHG��

7KH�LPSOHPHQWDWLRQ�RI�WKLV�IXQFWLRQ�FDQ�EH�GRQH�LQ�&�RU�&����7KLV�ZRXOG�DOORZ�XV�WR
LQFRUSRUDWH� WR� WKH�SURJUDP�VRPH� OLEUDULHV� DOUHDG\� LPSOHPHQWHG�E\� ,%(5'52/$��:H�FDQ�DOVR
XVH� DQ� LQIHUHQFH� HQJLQH� IRU� WKH� UHVROXWLRQ� RI� WKH� UXOH� KDQGOLQJ� DQG� DQ\� WRROV� WR� EXLOG� WKH
NQRZOHGJH�EDVH�DQG�WR�IX]]\ILFDWH�YDULDEOHV�

7KH�VLPXODWLRQ�RI�WKH�V\VWHP�IRU�WHVWLQJ�SXUSRVHV�FDQ�EH�GRQH�HDVLO\�E\�LQFOXGLQJ�LQ�WKH
'�%��VRPH�KLVWRULFDO�LQFLGHQW�GDWD��6R��WKH�PHFKDQLVPV�WR�XSGDWH�WKH�'%�ZLWK�VLPXODWLRQ�YDOXHV
PXVW�EH�SURYLGHG�E\�WKH�V\VWHP�

���� 6<67(0�,17(5)$&(6

7KH�V\VWHP�LQWHUIDFH�ZLOO�EH�WKH�PHQWLRQHG�LQSXW�DQG�RXWSXW� ILOHV�DQG�WKH�SDUDPHWHUV
JLYHQ�LQ�WKH�IXQFWLRQ�FDOO�

• �7KH�SDUDPHWHUV�ZLOO�LQGLFDWH�WKH�QXPEHU�RI�WKH�IXQFWLRQ�WR�EH�H[HFXWHG�DQG�WKH�W\SH
RI�WXUELQH��3HOWRQ�)UDQFLV��

• �7KH�LQSXW�ILOH�ZLOO�FRQWDLQ�WKH�GDWD�OLVWHG�LQ�WKH�LQSXW�GDWD�VHFWLRQ�
• �7KH�RXWSXW�ILOH�DOZD\V�FRQWDLQV�WKH�LQFLGHQWV��FHUWDLQW\�IDFWRUV�RI�WKH�LQFLGHQWV��ODEHOV

DVVRFLDWHG�ZLWK�WKH�FHUWDLQW\�IDFWRUV��OLVWV�RI�SRVVLEOH�FDXVHV�DQG�MXVWLILFDWLRQ�RI�WKH�GHGXFWLRQV�
• �7KH�FHUWDLQW\�IDFWRUV�PXVW�DOZD\V�EH�LQVHUWHG�LQWR�WKH�'%�E\�WKH�V\VWHP�
• �7KH�UHVW�RI�WKH�LQIRUPDWLRQ�PXVW�RQO\�EH�LQVHUWHG�ZKHQ�DQ�DODUP�LV�GHWHFWHG�

6R��WKH�V\VWHP�PXVW�SURYLGH�WKH�ZD\�WR�DFFHVV�WR�WKH�IRUHFDVWLQJ�GDWD�VWRUHG�LQ�WKH�'%
WR�VWXG\�WKH�WHQGHQFLHV�RI�WKH�LQFLGHQWV�

��� (5525�0$1$*(0(17

•� ,QSXW� GDWD� LQWR� QRUPDO� OLPLWV� �IRU� DQDORJLF� GDWD� LWªV� VSHFLILHG� LQ� WKH� IX]]\� VHWV�� IRU
DODUPV������

•�7KH�UHVXOWLQJ�FHUWDLQW\�DFFXPXODWHG�RU�LQIHUUHG�IURP�WKH�DSSOLFDWLRQ�RI�DQ\�UXOH�PXVW
EH�LQWR�QRUPDO�YDOXHV�>���@�GXULQJ�WKH�LQIHUHQFH�SURFHVV�

• �7R�FRQWURO�QXOO�YDOXHV�RU�QRW�H[LVWHQW��IRU�D�JLYHQ�SHULRG��LQ�'�%�
•�(UURUV�PXVW�EH�LQFOXGHG�LQ�VHSDUDWH�ILOHV�WDEOHV�DQG�LGHQWLILHG�E\�D�NH\�
•�7KH� WXQLQJ�RI� WKH� IX]]\�VHWV�DQG� WKH�DGMXVWLQJ�RI� WKH�FHUWDLQW\� IDFWRUV�DVVRFLDWHG� WR

HDFK�UXOH�ZLOO�EH�GRQH�DFFRUGLQJ�WR�WKH�VSHFLDO�FRQGLWLRQV�RI�WKH�HTXLSPHQW�LQ�WKH�SODQW�
•� 7KH�JURXSLQJ� ��SDUWLWLRQ�RU� LQFOXGLQJ�RI�DQ\� UXOH� FRXOG�EH�GRQH�ZKLOH� WHVWLQJ� LI� WKH

UHVXOWV�DUH�QRW�WKH�PRVW�DFFXUDWH�WR�WKH�ZRUNLQJ�FRQGLWLRQV�RI�WKH�SODQW��VR�WKH�V\VWHP�PXVW�EH
IOH[LEOH�LQ�WKLV�DVSHFW�

•�$OO�NLQG�RI�HUURU�VLJQDOV�IURP�WKH�FRPSXWHU�PXVW�EH�FDSWXUHG�LQ�WKH�IXQFWLRQ�
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��� &21675$,176

7KH�RQO\�WLPH�FRQVWUDLQW�LV�WKH�DYDLODELOLW\�RI�GDWD�LQWR�WKH�'�%��IRU�WKH�FKRVHQ�SHULRG�RI
WLPH�RI�0�PLQXWHV��7KLV�PHDQV�WKDW�WKH�SURFHVV�IRU�WKH�GDWD�JDWKHULQJ�IURP�6&$'$�PXVW�LQVHUW
GDWD�LQWR�WKH�'�%��DOPRVW�FRQWLQXRXVO\��ZLWK�D�VDPSOH�UDWH�WR�GHWHUPLQH�

��� +$5':$5(�$1'�62)7:$5(�5(48,5(0(176

7KH� PHQWLRQHG� DERYH� IRU� WKH� EXLOGLQJ� RI� WKH� .QRZOHGJH� %DVH� DQG� WKH� LQIHUHQFH
HQJLQH��&�&����%RUODQG���2UDFOH��3&�DUFKLWHFWXUH��:LQGRZV�17�

���� 7(67�3/$1

7KH�WHVWLQJ�RI�WKLV�IXQFWLRQ�ZLOO�EH�VSHFLILHG�LQ�WKH�:3��,%(5'52/$�GRFXPHQWV�IRU�WKH
$GDSWDWLRQ�DQG�([SHULPHQWDWLRQ�6SHFLILFDWLRQV�RI�WKH�6\VWHP�

6RPH�RI�WKH�IHDWXUHV�ZH�ZLOO�WU\�WR�WHVW�DUH�WKH�IROORZLQJ�

• �&RQWURO�RI�LQFRUUHFW�LQSXW�GDWD�
• � 7R� SURYH� WKDW� IRU� D� VHW� RI� V\PSWRPV� UHODWHG� WR� DQ� LQFLGHQW� WKH� SUREDELOLW\� RI� WKH

LQFLGHQW�LV�KLJK�HQRXJK�
• � 7R� SURYH� WKDW� IRU� D� VHW� RI� V\PSWRPV� UHODWHG� WR� DQ� LQFLGHQW� WKH� SUREDELOLW\� RI� WKH

LQFLGHQW�LV�KLJKHU�WKDQ�WKH�UHVW��FRQFOXVLRQ�LV�FOHDU��
• � 7R� SURYH� WKDW� IRU� D� VHW� RI� V\PSWRPV� UHODWHG� WR� VHYHUDO� LQFLGHQWV� WKH� SUREDELOLW\� LV

KLJKHU�IRU�WKH�DOO�WKH�LQFLGHQWV�LPSOLFDWHG�
• � 7R�SURYH� WKDW� IRU� D� VHW� RI� V\PSWRPV� LQGLFDWLQJ� QRUPDO�ZRUNLQJ� WKHUH� DUH� QRW� KLJK

SUREDELOLW\�YDOXHV�IRU�DQ\�LQFLGHQW�
• � 7R� SURYH� WKDW� H[LVW� DQ\� V\PSWRPV� VHW� WKDW� UHWXUQV� D� KLJK� SUREDELOLW\� IRU� D� JLYHQ

LQFLGHQW�
• �7R�SURYH�WKDW�WKH�IX]]\ILFDWHG�V\PSWRPV�GHVFULEH�SUHFLVHO\�WKH�H[LVWHQFH�RI�D�IDXOW��,Q

WKDW�LWHP�
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