
UHIHUHQFH�LQVWUXPHQW��
([LW�IURP�FDOLEUDWLRQ�E\�SUHVVLQJ�EXWWRQ�Ŷ �

7R�JHW�DFFHVV�WR�WKH�SDUDPHWHU�FRQ¿JXUDWLRQ�PHQX��SUHVV�EXWWRQ�Ŷ ��� ��IRU���VHFRQGV�
:LWK�EXWWRQ��Ŷ �RU�� ��VHOHFW�WKH�SDUDPHWHU�WR�EH�PRGL¿HG�
3UHVV�EXWWRQ��Ŷ �WR�GLVSOD\�WKH�YDOXH�
%\�NHHSLQJ�EXWWRQ��Ŷ �SUHVVHG��XVH�EXWWRQ� �RU� ��WR�VHW�WKH�GHVLUHG�YDOXH��
:KHQ�EXWWRQ��Ŷ �LV�UHOHDVHG��WKH�QHZO\�SURJUDPPHG�YDOXH�LV�VWRUHG�DQG�WKH�IROORZLQJ�SDUDPHWHU�LV�GLVSOD\HG�
7R�H[LW�IURP�WKH�VHWXS��SUHVV�EXWWRQ�Ŷ �RU�ZDLW�IRU����VHFRQGV�

3$5 5$1*( '(6&5,37,21

6&/ ��&�
��&�
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5HDGRXW�VFDOH��VHH�WDEOH�RI�LQSXW�VSHFL¿FDWLRQV�
&DXWLRQ��XSRQ�FKDQJLQJ�WKH�6&/�YDOXH��LW�LV�WKHQ�DEVROXWHO\�QHFHVVDU\�WR�UHFRQ¿JXUH�WKH�SDUDP�
HWHUV�UHOHYDQW�WR�WKH�DEVROXWH�DQG�UHODWLYH�WHPSHUDWXUHV��63/��63+���63���+<��HWF���

63/ �������63+ 0LQLPXP�OLPLW�IRU��63�VHWWLQJ

63+ 63/������� 0D[LPXP�OLPLW�IRU��63�VHWWLQJ�

�63 63/����63+ 6HWSRLQW��YDOXH�WR�EH�PDLQWDLQHG�LQ�WKH�URRP��

�&0 +<��3,' &RQWURO�PRGH�
:LWK��&0 +<�\RX�VHOHFW�FRQWURO�ZLWK�K\VWHUHVLV��SDUDPHWHUV��+<���7��DQG��7��DUH�XVHG�
:LWK��&0 3,'�\RX�VHOHFW�D�3URSRUWLRQDO�,QWHJUDO�'HULYDWLYH�FRQWURO�PRGH��SDUDPHWHUV��3%���,7��
�'7���$5���&7�ZLOO�EH�XVHG�

�&+ 5()��+($ 5HIULJHUDWLQJ��5()��RU�+HDWLQJ��+($��FRQWURO�PRGH�
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�+< ��������� 2))�21�WKHUPRVWDW�GLIIHUHQWLDO� �:LWK��+< ��WKH�RXWSXW�LV�DOZD\V�RII��

�7� ������PLQ 0LQLPXP�RII�WLPH�
$IWHU� RXWSXW� �� KDV� EHHQ� WXUQHG� RII�� LW� � UHPDLQV� LQDFWLYH� IRU� �7�� PLQXWHV� UHJDUGOHVV� RI� WKH�
WHPSHUDWXUH�YDOXH�PHDVXUHG�

�7� ������PLQ 0LQLPXP�RQ�WLPH���WKH�IROORZLQJ�SDUDPHWHU�ZLOO�EH��3)��
$IWHU�RXWSXW���KDV�EHHQ�WXUQHG�RQ���LW�UHPDLQV�DFWLYH�IRU��7��PLQXWHV�UHJDUGOHVV�RI�WKH�WHPSHUDWXUH�
YDOXH�PHDVXUHG�
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�3% ��������� 3URSRUWLRQDO�EDQGZLGWK����

7HPSHUDWXUH�FRQWURO� WDNHV�SODFH�E\�FKDQJLQJ� WKH�
21�WLPH�RI�WKH�RXWSXW��WKH�FORVHU�WKH�WHPSHUDWXUH�
WR�WKH�VHWSRLQW��WKH�OHVV�WLPH�RI�DFWLYDWLRQ��$�VPDOO�
SURSRUWLRQDO� EDQG� LQFUHDVHV� WKH� SURPSWQHVV� RI�
UHVSRQVH�RI�WKH�V\VWHP�WR�WHPSHUDWXUH�YDULDWLRQV��
EXW� WHQGV� WR� PDNH� LW� OHVV� VWDEOH�� $� SXUHO\�
SURSRUWLRQDO� FRQWURO� VWDELOLVHV� WKH� WHPSHUDWXUH�
ZLWKLQ� WKH� SURSRUWLRQDO� EDQG� EXW� GRHV� QRW� FDQFHO�
WKH�GHYLDWLRQ�IURP�VHWSRLQW��
:LWK��3% ��WKH�RXWSXW�LV�DOZD\V�RII�

�,7 �������V ,QWHJUDO�DFWLRQ�WLPH�����

7KH�VWHDG\�VWDWH�HUURU�LV�FDQFHOOHG�E\�LQVHUWLQJ�DQ�
LQWHJUDO�DFWLRQ��7KH�LQWHJUDO�DFWLRQ�WLPH��GHWHUPLQHV�
WKH�VSHHG�ZLWK�ZKLFK�WKH�VWHDG\�VWDWH�WHPSHUDWXUH�
LV�DFKLHYHG��EXW�D�KLJK�VSHHG���,7�ORZ��PD\�EH�WKH�
FDXVH�RI�RYHUVKRRW�DQG�LQVWDELOLW\�LQ�WKH�UHVSRQVH��
:LWK��,7 ��WKH�LQWHJUDO�FRQWURO�LV�GLVDEOHG�

�'7 �������V 'HULYDWLYH�DFWLRQ�WLPH����

5HVSRQVH� RYHUVKRRW�PD\� EH� UHGXFHG� E\� LQVHUWLQJ�
D� GHULYDWLYH� $FWLRQ�� $� KLJK� GHULYDWLYH� DFWLRQ� ��'7�
KLJK�� PDNHV� WKH� V\VWHP� YHU\� VHQVLWLYH� WR� VPDOO�
WHPSHUDWXUH� YDULDWLRQV� DQG� FDXVHV� LQVWDELOLW\��:LWK�
�'7 ��WKH�GHULYDWLYH�FRQWURO�LV�GLVDEOHG�

�$5 �������� 5HVHW�RI�LQWHJUDO�DFWLRQ�WLPH�UHIHUUHG�WR��3%
'HFUHDVLQJ�WKH�SDUDPHWHU��$5�UHGXFHV�WKH�LQWHJUDO�FRQWURO�DFWLRQ�]RQH��DQG�FRQVHTXHQWO\�WKH�
RYHUVKRRW��VHH�¿JXUH�RQ�SDUDJUDSK��,7��

�&7 �������V &\FOH�WLPH��
,W¶V� WKH�SHULRG� LQ�ZKLFK� WKH�RXWSXW�21� WLPH�FKDQJHV��7KH�TXLFNHU� WKH�V\VWHP� WR�EH�FRQWUROOHG�
UHDFWV� WR� WHPSHUDWXUH�YDULDWLRQV�� WKH�VPDOOHU� WKH�F\FOH� WLPH�PXVW�EH�� LQ�RUGHU� WR�REWDLQ�KLJKHU�
WHPSHUDWXUH�VWDELOLW\�DQG�OHVV�VHQVLWLYLW\�WR�ORDG�YDULDWLRQV�

�3) 21�2)) 2XWSXW�VWDWH�LQ�FDVH�RI�SUREH�IDLOXUH�

2$8 121�
7+5�
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$8;�RXWSXW�RSHUDWLRQ�
121���RXWSXW�GLVDEOHG��DOZD\V�RII����WKH�QH[W�SDUDPHWHU�ZLOO�EH�$70�
7+5���RXWSXW�SURJUDPPHG�IRU�VHFRQG�WKHUPRVWDW�FRQWURO��WKH�QH[W�SDUDPHWHU�ZLOO�EH��60��
$/����FRQWDFWV�RSHQ�ZKHQ�DQ�DODUP�FRQGLWLRQ�RFFXUV��WKH�QH[W�SDUDPHWHU�ZLOO�EH�$70��
$/����FRQWDFWV�PDNH�ZKHQ�DQ�DODUP�FRQGLWLRQ�RFFXUV��WKH�QH[W�SDUDPHWHU�ZLOO�EH�$70��
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�60 $%6�
5(/

6HWSRLQW���PRGH�
&KDQQHO���VHWSRLQW�PD\�EH�DEVROXWH���60 $%6���RU�D�GLIIHUHQWLDO�UHODWLYH�WR�VHWSRLQW�����60 5(/�
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�63 63/���63+ $X[LOLDU\�RXWSXW�VZLWFKRYHU�WHPSHUDWXUH��WKH�QH[W�SDUDPHWHU�ZLOO�EH��&+�
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�') ������������� 7HPSHUDWXUH�GLIIHUHQWLDO�UHODWLYH�WR��63��7KH�DX[LOLDU\�RXWSXW�VHWSRLQW�LV�HTXDO�WR��63��')

21�2))�UHIULJHUDWLQJ�FRQWURO�
��&0 +<���&+ 5()�

21�2))�KHDWLQJ�FRQWURO�
��&0 +<���&+ +($�

21�2))�FRQWURO�LQ�UHIULJHUDWLRQ
��60 $%6���&+ 5()�

21�2))�FRQWURO�LQ�KHDWLQJ
��60 $%6���&+ +($�

21�2))�FRQWURO�LQ�UHIULJHUDWLRQ��6HWSRLQW��
UHODWLYH�WR�VHWSRLQW����2$8 7+5���&+ 5()�

21�2))�FRQWURO�LQ�KHDWLQJ��6HWSRLQW��
UHODWLYH�WR�VHWSRLQW����2$8 7+5���&+ +($�

3RZHU�VXSSO\
$&���:«' ��9DF�GF��������:
$&���:���( ���9DF�����������+]���:
$&���:���8�� ���9DF�����������+]���:

5HOD\�RXWSXWV��$&���:��5���
287� ����$
287� ����$

665�GULYH��$&���:��)���
287� ��P$�����9GF
287�� ��P$�����9GF

,QSXWV
VHH�WDEOH�RI�LQSXW�VSHFL¿FDWLRQV

0HDVXUHPHQW�UDQJH
VHH�WDEOH�RI�LQSXW�VSHFL¿FDWLRQV

0HDVXUHPHQW�DFFXUDF\
VHH�WDEOH�RI�LQSXW�VSHFL¿FDWLRQV

2SHUDWLQJ�FRQGLWLRQV
����«�����&������������U�+�

&(��5HIHUHQFH�1RUPV�
(1���������(1����������
(1�������&ODVV�%���(1�������

)URQW�SURWHFWLRQ
,3��

9,$�3$'29$����
������2'(5=2��79��,7$/<
7(/�������������������
)$;������������������
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�&+ 5()��+($ 5HIULJHUDWLQJ�FRQWURO��5()��RU�KHDWLQJ�FRQWURO�PRGH��+($��IRU�WKH�DX[LOLDU\�RXWSXW�

�+< ��������� 'LIIHUHQWLDO�RI�WKHUPRVWDW����:LWK��+< ��WKH�DX[LOLDU\�RXWSXW�DOZD\V�UHPDLQV�RII�

�7� ������PLQ 0LQLPXP�RII�WLPH�
$IWHU�RXWSXW���KDV�EHHQ�WXUQHG�RII��LW�UHPDLQV�LQDFWLYH�IRU��7��PLQXWHV�UHJDUGOHVV�RI�WKH�WHPSHUDWXUH�
YDOXH�PHDVXUHG�

�7� ������PLQ 0LQLPXP�RQ�WLPH�
$IWHU�RXWSXW���KDV�EHHQ�WXUQHG�RQ��LW�UHPDLQV�DFWLYH�IRU��7��PLQXWHV�UHJDUGOHVV�RI�WKH�WHPSHUDWXUH�
YDOXH�PHDVXUHG�

�3) 21�2)) $X[LOLDU\�RXWSXW�VWDWH�LQ�FDVH�RI�SUREH�IDLOXUH�

$70 121�
$%6�
5(/

$ODUP�WKUHVKROG�PDQDJHPHQW�
121���DOO�WHPSHUDWXUH�DODUPV�DUH�LQKLELWHG��WKH�IROORZLQJ�SDUDPHWHU�ZLOO�EH�6%��
$%6���WKH�YDOXHV�SURJUDPPHG�LQ�$/$�DQG�$+$�UHSUHVHQW�WKH�UHDO�DODUP�WKUHVKROGV�
5(/���WKH�YDOXHV�SURJUDPPHG�LQ�$/5�DQG�$+5�DUH�DODUP�GLIIHUHQWLDOV�UHIHUUHG�WR��63�DQG��63��+<�
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$+$ $/$������� +LJK�WHPSHUDWXUH�DODUP�WKUHVKROG�
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/ $/5 ���������� /RZ�WHPSHUDWXUH�DODUP�GLIIHUHQWLDO��

:LWK�$/5 ��WKH�ORZ�WHPSHUDWXUH�DODUP�LV�H[FOXGHG�

$+5 ��������� +LJK�WHPSHUDWXUH�DODUP�GLIIHUHQWLDO��
:LWK�$+5 ��WKH�KLJK�WHPSHUDWXUH�DODUP�LV�H[FOXGHG�

$7' �������PLQ 'HOD\�EHIRUH�DODUP�WHPSHUDWXUH�ZDUQLQJ�

6% 12�<(6 6WDQG�E\�EXWWRQ�HQDEOLQJ�

,13 67��61� 6HQVRU�LQSXW�VHOHFWLRQ��VHH�WDEOH�RI�LQSXW�VSHFL¿FDWLRQV��

,Q�WKH�PRGHOV�$&���:7����RQO\�

5/2 ��������5+, 0LQLPXP�UDQJH�YDOXH��LQ�WKH�PRGHOV�$&���:$«�RQO\�
5/2�WDNHV�WKH�PLQLPXP�YDOXH�PHDVXUHG�E\�WKH�WUDQVPLWWHU��L�H��WKH�YDOXH�PDWFKLQJ��9��

5+, 5/2������� 0D[LPXP�UDQJH�YDOXH��LQ�WKH�PRGHOV�$&���:$«�RQO\�
5+,�WDNHV�WKH�PD[LPXP�YDOXH�PHDVXUHG�E\�WKH�WUDQVPLWWHU��L�H��WKH�YDOXH�PDWFKLQJ��9�

26� ������������� 3UREH�7��RIIVHW�

7/' ������PLQ 'HOD\�IRU�PLQLPXP�WHPSHUDWXUH��7/2��DQG�PD[LPXP�WHPSHUDWXUH��7+,��ORJJLQJ�

6,0 ������� 'LVSOD\�VORZGRZQ

$'5 ������� $&���:�DGGUHVV�IRU�3&�FRPPXQLFDWLRQ

02'(/ ,1387
5$1*(�>0($685(0(17�$&&85$&<@

6&/ ��& 6&/ ��& 6&/ �)

$&���:$�� �·�9 5/2·5+,�>�����P9@ ���
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7HPSHUDWXUH�DODUP�ZLWK�UHODWLYH�WKUHVKROGV��
UHIULJHUDWLQJ�FRQWURO��$70 5(/���&+ 5()�

7HPSHUDWXUH�DODUP�ZLWK�UHODWLYH�WKUHVKROGV��
KHDWLQJ�FRQWURO��$70 5(/���&+ +($��

',63/$<
'XULQJ�QRUPDO�RSHUDWLRQ��WKH�GLVSOD\�VKRZV�HLWKHU�WKH�WHPSHUDWXUH�PHDVXUHG�RU�RQH�RI�WKH�IROORZLQJ�LQGLFDWLRQV�

&RQWUROOHU�LQ�VWDQG�E\ &RQWUROOHU�LQ�DXWRWXQLQJ
3UREH�7��RYHUUDQJH�RU�IDLOXUH ,Q�WXQLQJ��WLPHRXW��HUURU
5RRP�KLJK�WHPSHUDWXUH�DODUP ,Q�WXQLQJ��WLPHRXW��HUURU
5RRP�ORZ�WHPSHUDWXUH�DODUP� ,Q�WXQLQJ��RYHUUDQJH�HUURU

0(18�,1)2
7KH�LQIRUPDWLRQ�DYDLODEOH�LQ�WKLV�PHQX�LV�

0D[LPXP�WHPSHUDWXUH�UHFRUGHG .H\SDG�VWDWH�ORFN
0LQLPXP�WHPSHUDWXUH�UHFRUGHG

$FFHVV�WR�PHQX�DQG�LQIRUPDWLRQ�GLVSOD\HG�
3UHVV�DQG�LPPHGLDWHO\�UHOHDVH�EXWWRQ�Ŷ ��
:LWK�EXWWRQ�Ŷ �RU�� �VHOHFW�WKH�GDWD�WR�EH�GLVSOD\HG�
3UHVV�EXWWRQ�Ŷ �WR�GLVSOD\�YDOXH�
7R�H[LW�IURP�WKH�PHQX��SUHVV�EXWWRQ�Ŷ �RU�ZDLW�IRU����VHFRQGV�
5HVHW�RI�7+,��7/2�UHFRUGLQJV
:LWK�EXWWRQ�Ŷ �RU� �VHOHFW�WKH�GDWD�WR�EH�UHVHW�
'LVSOD\�WKH�YDOXH�ZLWK�EXWWRQ�Ŷ �
:KLOH�NHHSLQJ�EXWWRQ�Ŷ �SUHVVHG��XVH�EXWWRQ� ���

&+$11(/���6(732,17��GLVSOD\�DQG�PRGL¿FDWLRQ�RI�GHVLUHG�WHPSHUDWXUH�YDOXH�
3UHVV�DQG�UHOHDVH�EXWWRQ�Ŷ ���WKH�/('�/��EOLQNV��WKH�GLVSOD\�VKRZV��63�IRU���VHFRQG�DQG�WKHQ�WKH�VHWSRLQW�DVVRFLDWHG�YDOXH�
3UHVV�EXWWRQV�Ŷ �RU� �WR�VHW�WKH�GHVLUHG�YDOXH��DGMXVWPHQW�LV�ZLWKLQ�WKH�PLQLPXP�63/�DQG�PD[LPXP�63+�OLPLW��
7R�VWRUH�WKH�QHZ�YDOXH�SUHVV�EXWWRQ�Ŷ ��RU�ZDLW�IRU����VHFRQGV�
7R�JR�EDFN�WR�QRUPDO�PRGH�ZLWKRXW�VDYLQJ�WKH�QHZ�YDOXH��SUHVV�Ŷ �

&+$11(/���6(732,17
:LWK�WKH�DX[LOLDU\�RXWSXW�VHW�DV�WKHUPRVWDW�FRQWURO��Ŷ 2$8 7+5���LW¶V�SRVVLEOH�WR�PRGLI\�VHWSRLQW���GXULQJ�WKH�QRUPDO�RSHUDWLRQ�

RI�WKH�FRQWUROOHU�
3UHVV�DQG�UHOHDVH�EXWWRQ�Ŷ �� WKH�/('�/��EOLQNV�� WKH�GLVSOD\�VKRZV��63�IRU���VHFRQG� LI�VHWSRLQW��� LV�DQ�DEVROXWH� WKUHVKROG�

��60 $%6���DOWHUQDWLYHO\� WKH�GLVSOD\�VKRZV��')�� LI�VHWSRLQW��� LV�D� WKUHVKROG� UHODWLYH� WR�VHWSRLQW��� ��60 5(/��� WKHQ� WKH�YDOXH�
DVVRFLDWHG�WR�WKH�SDUDPHWHU�DSSHDUV�
3UHVV�EXWWRQV�Ŷ �RU� �WR�VHW�WKH�GHVLUHG�YDOXH�
7R�VWRUH�WKH�QHZ�YDOXH�SUHVV�EXWWRQ�Ŷ �RU�ZDLW�IRU����VHFRQGV�
7R�JR�EDFN�WR�QRUPDO�PRGH�ZLWKRXW�VDYLQJ�WKH�QHZ�YDOXH��SUHVV�Ŷ �

67$1'�%<
%XWWRQ� ��ZKHQ�SUHVVHG�IRU���VHFRQGV��DOORZV�WKH�FRQWUROOHU�WR�EH�SXW�RQ�D�VWDQGE\�RU�RXWSXW�FRQWURO�WR�EH�UHVXPHG��ZLWK�6% <(6�RQO\��

.(<3$'�/2&.
7KH�NH\SDG�ORFN�DYRLGV�XQGHVLUHG��SRWHQWLDOO\�GDQJHURXV�RSHUDWLRQV��ZKLFK�PLJKW�EH�DWWHPSWHG�ZKHQ�WKH�FRQWUROOHUV�LV�RSHUDWLQJ�
LQ�D�SXEOLF�SODFH��,Q�WKH�,1)2�PHQX��VHW�SDUDPHWHU�/2& <(6�WR�LQKLELW�DOO�IXQFWLRQV�RI�WKH�EXWWRQV��7R�UHVXPH�QRUPDO�RSHUDWLRQ�
RI�NH\SDG��DGMXVW�VHWWLQJ�VR�WKDW�/2& 12�

&21752//(5�$872781,1*�,1�3,'�02'(
%HIRUH�VWDUWLQJ
,Q� WKH� VHWXS�PRGH� �VHH� FRQ¿JXUDWLRQ� SDUDPHWHUV��� VHW��&0 3,'��PDNH� VXUH� WKDW��&+�PDWFKHV� WKH� GHVLUHG� RSHUDWLRQ�PRGH�
��&+ 5()�IRU�UHIULJHUDWLQJ�FRQWURO���&+ +($�IRU�KHDWLQJ�FRQWURO���WKHQ�DGMXVW�VHWSRLQW��63�DW�WKH�GHVLUHG�YDOXH�
6WDUW�DXWRWXQLQJ
'XULQJ�QRUPDO�RSHUDWLRQ��NHHS�EXWWRQV� ��� �SUHVVHG�IRU���VHFRQGV���&7�EOLQNV�RQ�WKH�GLVSOD\��:LWK� ��� �RU� �VHW�WKH�F\FOH�
WLPH�LQ�RUGHU�WR�GH¿QH�WKH�G\QDPLF�RI�WKH�SURFHVV�WR�EH�FRQWUROOHG��7R�DERUW�WKH�DXWRWXQLQJ�IXQFWLRQ��SUHVV� ��WR�VWDUW�DXWRWXQLQJ�
SUHVV� ��� �RU�ZDLW�IRU����VHFRQGV�
'XULQJ�DXWRWXQLQJ
'XULQJ�WKH�HQWLUH�DXWRWXQLQJ�SKDVH��WKH�GLVSOD\�DOWHUQDWHV�781�ZLWK�WKH�DFWXDO�WHPSHUDWXUH�PHDVXUHG��,Q�FDVH�RI�SRZHU�IDLOXUH��
ZKHQ�SRZHU�LV�UHVXPHG��DIWHU�WKH�LQLWLDO�DXWRWHVW�SKDVH��WKH�FRQWUROOHU�UHVXPHV�WKH�DXWRWXQLQJ�IXQFWLRQ��7R�DERUW�WKH�DXWRWXQLQJ��
ZLWKRXW�PRGLI\LQJ�WKH�SUHYLRXV�FRQWURO�SDUDPHWHUV��NHHS�EXWWRQ� �SUHVVHG�IRU���VHFRQGV��$IWHU�WKH�DXWRWXQLQJ�KDV�WDNHQ�SODFH�
VXFFHVVIXOO\��WKH�FRQWUROOHU�XSGDWHV�WKH�FRQWURO�SDUDPHWHUV�DQG�VWDUW�WR�FRQWURO�

(UURUV
,I�WKH�DXWRWXQLQJ�IXQFWLRQ�IDLOHG��WKH�GLVSOD\�VKRZV�DQ�HUURU�FRGH�
(��WLPHRXW��HUURU��WKH�FRQWUROOHU�FRXOG�QRW�EULQJ�WKH�WHPSHUDWXUH�ZLWKLQ�WKH�SURSRUWLRQDO�EDQG��,QFUHDVH�Ŷ �63�LQ�FDVH�RI�KHDWLQJ�

FRQWURO��YLFH�YHUVD��GHFUHDVH��63�LQ�FDVH�RI�UHIULJHUDWLQJ�FRQWURO�DQG�UH�VWDUW�WKH�SURFHVV�
(��WLPHRXW��HUURU��WKH�DXWRWXQLQJ�KDV�QRW�HQGHG�ZLWKLQ�WKH�PD[LPXP�WLPH�DOORZHG�������F\FOH�WLPHV���5H�VWDUW�WKH�DXWRWXQLQJ�Ŷ

SURFHVV�DQG�VHW�D�ORQJHU�F\FOH�WLPH��&7�
(��WHPSHUDWXUH�RYHUUDQJH��FKHFN�WKDW�WKH�HUURU�ZDV�QRW�FDXVHG�E\�D�SUREH�PDOIXQFWLRQ��WKHQ�GHFUHDVH�Ŷ �63�LQ�FDVH�RI�KHDWLQJ�

FRQWURO��YLFH�YHUVD�LQFUHDVH��63�LQ�FDVH�RI�UHIULJHUDWLQJ�FRQWURO�DQG�WKHQ�UH�VWDUW�WKH�SURFHVV�
7R�HOLPLQDWH�WKH�HUURU�LQGLFDWLRQ�DQG�UHWXUQ�WR�WKH�QRUPDO�PRGH��SUHVV�EXWWRQ�Ŷ �

&RQWURO�LPSURYHPHQW
7R�UHGXFH�RYHUVKRRW��UHGXFH�WKH�LQWHJUDO�DFWLRQ�UHVHW�Ŷ �$5
7R�LQFUHDVH�WKH�UHVSRQVH�VSHHG�RI�WKH�V\VWHP��UHGXFH�WKH�SURSRUWLRQDO�EDQG�Ŷ �3%��&DXWLRQ��GRLQJ�WKLV�PDNHV�WKH�V\VWHP�OHVV�VWDEOH�
7R�UHGXFH�VZLQJV�LQ�VWHDG\�VWDWH�WHPSHUDWXUH��LQFUHDVH�WKH�LQWHJUDO�DFWLRQ�WLPH�Ŷ �,7��V\VWHP�VWDELOLW\�LV�WKXV�LQFUHDVHG��DOWKRXJK�

LWV�UHVSRQVH�VSHHG�LV�GHFUHDVHG�
7R�LQFUHDVH�WKH�VSHHG�RI�UHVSRQVH�WR�WKH�YDULDWLRQV�LQ�WHPSHUDWXUH��LQFUHDVH�WKH�GHULYDWLYH�DFWLRQ�WLPH�Ŷ �'7��&DXWLRQ��D�KLJK�

YDOXH�PDNHV�WKH�V\VWHP�VHQVLWLYH�WR�VPDOO�YDULDWLRQV�DQG�LW�PD\�EH�D�VRXUFH�RI�LQVWDELOLW\�
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+DYH�D�SUHFLVLRQ�UHIHUHQFH�WKHUPRPHWHU�RU�D�FDOLEUDWRU�WR�KDQG��(QVXUH�WKDW�Ŷ 26� ��DQG�6,0 ��
6ZLWFK�WKH�FRQWUROOHU�RII�WKHQ�RQ�DJDLQ�Ŷ
'XULQJ�WKH�DXWR�WHVW�SKDVH��SUHVV�EXWWRQV�Ŷ �� ��DQG�NHHS�WKHP�SUHVVHG�WLOO�WKH�FRQWUROOHU�VKRZV��$'�
:LWK�EXWWRQV�Ŷ �DQG� ��VHOHFW��$'�RU�6$'���$'�DOORZV�D�FDOLEUDWLRQ�RI����LQVHUWLQJ�D�FRQVWDQW�FRUUHFWLRQ�RYHU�WKH�ZKROH�VFDOH�

RI�PHDVXUHPHQW��6$'�DOORZV�D�FDOLEUDWLRQ�RI�WKH�WRS�SDUW�RI�WKH�PHDVXUHPHQW�VFDOH�ZLWK�D�SURSRUWLRQDO�FRUUHFWLRQ�EHWZHHQ�WKH�
FDOLEUDWLRQ�SRLQW�DQG���
3UHVV�Ŷ �WR�GLVSOD\�WKH�YDOXH�DQG�WKHQ�XVH�� ��� �RU� ��WR�PDNH�WKH�UHDG�YDOXH�FRLQFLGH�ZLWK�WKH�YDOXH�PHDVXUHG�E\�WKH�

7KH�$&���:�VL]HV����[��[���PP��:[+['���)L[�WKH�SODWH�WR�WKH�SDQHO�XVLQJ���FKHHVH�KHDGHG�VFUHZV�ZLWK���RU���PP�GLDPHWHU�Ŷ
DQG� WKHQ� DSSO\� WKH� LQVWUXPHQW� FDVLQJ� WR� WKH� SODWH��7KLV� VKRXOG� EH� GRQH� IRU� YHUWLFDO� SDQHOV� DQG� IRU� FRUUHFW� SRVLWLRQLQJ� RI� WKH�
LQVWUXPHQW�ZLWK�WKH�RXWOHWV�DW�WKH�ERWWRP�
0DNH�VXUH�WKDW�HOHFWULFDO�FRQQHFWLRQV�FRPSO\�ZLWK�WKH�SDUDJUDSK�³ZLULQJ�GLDJUDPV´��7R�UHGXFH�WKH�HIIHFWV�RI�HOHFWURPDJQHWLF�Ŷ

GLVWXUEDQFH��NHHS�WKH�VHQVRU�DQG�VLJQDO�FDEOHV�ZHOO�VHSDUDWH�IURP�WKH�SRZHU�ZLUHV��
3ODFH�WKH�SUREH�7��LQVLGH�WKH�URRP�LQ�D�SRLQW�WKDW�WUXO\�UHSUHVHQWV�WKH�WHPSHUDWXUH�RI�WKH�VWRUHG�SURGXFW�Ŷ

&KDQQHO���RXWSXW

&KDQQHO���RXWSXW

$ODUP

&KDQQHO���VHWSRLQW�PRGL¿FDWLRQ

&KDQQHO���VHWSRLQW�PRGL¿FDWLRQ

)LJ�����)URQW�SDQHO

7KDQN�\RX�IRU�KDYLQJ�FKRVHQ�D�/$(�HOHFWURQLF�SURGXFW��%HIRUH�LQVWDOOLQJ�WKH�LQVWUXPHQW��SOHDVH�UHDG�WKHVH�LQVWUXFWLRQV�FDUHIXOO\
WR�HQVXUH�PD[LPXP�SHUIRUPDQFH�DQG�VDIHW\�

,QIR���(QWHU�EXWWRQ 0RGLI\�6HWSRLQW�����'HFUHDVH�EXWWRQ

,QFUHDVH���0RGLI\�6HWSRLQW���EXWWRQ ([LW���6WDQG�E\�EXWWRQ



VWUXPHQWR�GL�ULIHULPHQWR�
O¶XVFLWD�GDOOD�FDOLEUD]LRQH�VL�KD�SUHPHQGR�LO�WDVWR�Ŷ �

3HU�DFFHGHUH�DO�PHQ��GL�FRQ¿JXUD]LRQH�GHL�SDUDPHWUL��SUHPHUH�SHU���VHFRQGL�L�WDVWL�Ŷ ��� �
&RQ�L�WDVWL��Ŷ �R�� ��VHOH]LRQDUH�LO�SDUDPHWUR�GD�PRGL¿FDUH�
3UHPHUH�LO�WDVWR�Ŷ �SHU�YLVXDOL]]DUH�LO�YDORUH�
0DQWHQHQGR�SUHPXWR�Ŷ �DJLUH�FRQ�L�WDVWL� �R� �SHU�LPSRVWDUH�LO�YDORUH�GHVLGHUDWR��
$O�ULODVFLR�GHO�WDVWR�Ŷ �LO�QXRYR�YDORUH�YLHQH�PHPRUL]]DWR�H�YLHQH�YLVXDOL]]DWR�LO�SDUDPHWUR�VXFFHVVLYR�
3HU�XVFLUH�GDO�VHWXS�SUHPHUH�LO�WDVWR�Ŷ �R�DWWHQGHUH����VHFRQGL�
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6FDOD�GL�OHWWXUD��YG��WDEHOOD�FDUDWWHULVWLFKH�LQJUHVVR�
$WWHQ]LRQH��FDPELDQGR�LO�YDORUH�GL�6&/�YDQQR�DVVROXWDPHQWH�ULFRQ¿JXUDWL�L�SDUDPHWUL�ULJXDUGDQWL�
OH�WHPSHUDWXUH�DVVROXWH�H�UHODWLYH��63/��63+���63���+<�HFF���

63/ �������63+ /LPLWH�PLQLPR�SHU�OD�UHJROD]LRQH�GL��63�

63+ 63/������� /LPLWH�PDVVLPR�SHU�OD�UHJROD]LRQH�GL��63�

�63 63/����63+ 7HPSHUDWXUD�GL�FRPPXWD]LRQH��YDORUH�FKH�VL�GHVLGHUD�PDQWHQHUH���

�&0 +<��3,' 0RGDOLWj�GL�FRQWUROOR�
&RQ��&0 +<�VL�VHOH]LRQD�OD�UHJROD]LRQH�FRQ�LVWHUHVL��QHO�FRQWUROOR�YHQJRQR�XVDWL�L�SDUDPHWUL�
�+<���7��H��7���&RQ��&0 3,'�VL�VHOH]LRQD�OD�UHJROD]LRQH�3URSRU]LRQDOH�,QWHJUDWLYD�'HULYDWLYD��
QHO�FRQWUROOR�YHQJRQR�XVDWL�L�SDUDPHWUL��3%���,7���'7���$5���&7�
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�+< ��������� 'LIIHUHQ]LDOH�GHO�WHUPRVWDWR� &RQ��+< ��O¶XVFLWD�ULPDQH�VHPSUH�VSHQWD��

�7� ������PLQ 7HPSR�PLQLPR�GL�VSHJQLPHQWR
'RSR�XQR�VSHJQLPHQWR��O¶XVFLWD���ULPDQH�GLVDWWLYDWD�SHU��7��PLQXWL�LQGLSHQGHQWHPHQWH�GDO�YDORUH�
GHOOD�WHPSHUDWXUD�

�7� ������PLQ 7HPSR�PLQLPR�GL�DWWLYD]LRQH���,O�SDUDPHWUR�VXFFHVVLYR�VDUj��3)�
'RSR�XQD�DFFHQVLRQH�� O¶XVFLWD��� ULPDQH�DWWLYDWD�SHU��7��PLQXWL� LQGLSHQGHQWHPHQWH�GDO� YDORUH�
GHOOD�WHPSHUDWXUD�
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�3% ��������� %DQGD�SURSRU]LRQDOH����

,O� FRQWUROOR� GHOOD� WHPSHUDWXUD� DYYLHQH� YDULDQGR� LO�
WHPSR�GL�21�GHOO¶XVFLWD��SL��OD�WHPSHUDWXUD�q�YLFLQD�
DO�VHWSRLQW��PLQRUH�H¶� LO� WHPSR�GL�DWWLYD]LRQH��8QD�
EDQGD�SURSRU]LRQDOH�SLFFROD�DXPHQWD�OD�SURQWH]]D�
GHO�VLVWHPD�DOOH�YDULD]LRQL�GL�WHPSHUDWXUD��PD�WHQGH�
D� UHQGHUOR�PHQR� VWDELOH�� 8Q� FRQWUROOR� SXUDPHQWH�
SURSRU]LRQDOH� VWDELOL]]D� OD� WHPSHUDWXUD� DOO¶LQWHUQR�
GHOOD� EDQGD� SURSRU]LRQDOH�� PD� QRQ� DQQXOOD� OR�
VFRVWDPHQWR�GDO�VHWSRLQW��
&RQ��3% ��O¶XVFLWD�ULPDQH�VHPSUH�VSHQWD�

�,7 �������V 7HPSR�GHOO¶D]LRQH�LQWHJUDWLYD�����

/¶LQVHULPHQWR� GL� XQ¶D]LRQH� LQWHJUDWLYD� DQQXOOD�
O¶HUURUH� D� UHJLPH�� ,O� WHPSR� GHOO¶D]LRQH� LQWHJUDWLYD�
GHWHUPLQD� OD� YHORFLWj� FRQ� FXL� VL� UDJJLXQJH� OD�
WHPSHUDWXUD�GL�UHJLPH��PD�XQ¶HOHYDWD�YHORFLWj���,7�
EDVVR��SXz�HVVHUH�FDXVD�GL�VRYUDHORQJD]LRQH�H�GL�
LQVWDELOLWj�QHOOD�ULVSRVWD��
&RQ��,7 ��LO�FRQWUROOR�LQWHJUDWLYR�YLHQH�GLVDELOLWDWR�

�'7 �������V 7HPSR�GHOO¶D]LRQH�GHULYDWLYD����

/¶LQVHULPHQWR� GL� XQ¶D]LRQH� GHULYDWLYD� GLPLQXLVFH�
OD� VRYUDHORQJD]LRQH� QHOOD� ULVSRVWD�� 8Q¶D]LRQH�
GHULYDWLYD�HOHYDWD���'7�DOWR��UHQGH�LO�VLVWHPD�PROWR�
VHQVLELOH� DOOH� SLFFROH� YDULD]LRQL� GL� WHPSHUDWXUD�� H�
SXz�SRUWDUH�LQVWDELOLWj��
&RQ��'7 ��LO�FRQWUROOR�GHULYDWLYR�YLHQH�GLVDELOLWDWR�

�$5 �������� 5HVHW�GHOO¶D]LRQH�LQWHJUDWLYD�ULIHULWR�D��3%�
'LPLQXHQGR� LO� SDUDPHWUR� �$5� VL� UHVWULQJH� OD� ]RQD� GL� D]LRQH� GHO� FRQWUROOR� LQWHJUDWLYR�� H� GL�
FRQVHJXHQ]D�OD�VRYUDHORQJD]LRQH��YHGL�¿JXUD�QHO�SDUDPHWUR��,7��

�&7 �������V 7HPSR�GL�FLFOR�
(¶� LO� SHULRGR� DOO¶LQWHUQR� GHO� TXDOH� YDULD� LO� WHPSR� GL� 21� GHOO¶XVFLWD�� 4XDQWR� SL�� YHORFHPHQWH� LO�
VLVWHPD�GD� FRQWUROODUH� ULVSRQGH� DOOH� YDULD]LRQL� GHOOD� WHPSHUDWXUD�� WDQWR�PLQRUH� GHYH� HVVHUH� LO�
WHPSR�GL�FLFOR��SHU�RWWHQHUH�XQD�PDJJLRUH�VWDELOLWj�GHOOD� WHPSHUDWXUD��H�XQD�PLQRUH�VHQVLELOLWj�
DOOH�YDULD]LRQL�GL�FDULFR�
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&RQWUROOR�21�2))�LQ�UHIULJHUD]LRQH�
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��60 $%6���&+ 5()�
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&RQWUROOR�21�2))�LQ�UHIULJHUD]LRQH��6HWSRLQW���
UHODWLYR�DO�VHWSRLQW����2$8 7+5���&+ 5()�

&RQWUROOR�21�2))�LQ�ULVFDOGDPHQWR��6HWSRLQW���
UHODWLYR�DO�VHWSRLQW����2$8 7+5���&+ +($�
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YG��WDEHOOD�FDUDWWHULVWLFKH�LQJUHVVR

3UHFLVLRQH�GL�PLVXUD
YG��WDEHOOD�FDUDWWHULVWLFKH�LQJUHVVR
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�7� ������PLQ 7HPSR�PLQLPR�GL�VSHJQLPHQWR�
'RSR�XQR�VSHJQLPHQWR��O¶XVFLWD���ULPDQH�GLVDWWLYDWD�SHU��7��PLQXWL�LQGLSHQGHQWHPHQWH�GDO�
YDORUH�GHOOD�WHPSHUDWXUD�

�7� ������PLQ 7HPSR�PLQLPR�GL�DWWLYD]LRQH
'RSR�XQD�DFFHQVLRQH��O¶XVFLWD���ULPDQH�DWWLYDWD�SHU��7��PLQXWL�LQGLSHQGHQWHPHQWH�GDO�YDORUH�
GHOOD�WHPSHUDWXUD�
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$70 121�
$%6�
5(/

*HVWLRQH�VRJOLH�DOODUPH�
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&RQ�$/5 ��O¶DOODUPH�GL�EDVVD�WHPSHUDWXUD�YLHQH�HVFOXVR�

$+5 ��������� 'LIIHUHQ]LDOH�G¶DOODUPH�GL�DOWD�WHPSHUDWXUD��
&RQ�$+5 ��O¶DOODUPH�GL�DOWD�WHPSHUDWXUD�YLHQH�HVFOXVR�

$7' �������PLQ 5LWDUGR�QHOOD�VHJQDOD]LRQH�GHOO¶DOODUPH�GL�WHPSHUDWXUD�

6% 12�<(6 $ELOLWD]LRQH�WDVWR�VWDQG�E\�

,13 67��61� 6HOH]LRQH�GHO�VHQVRUH�LQ�LQJUHVVR���YG��WDEHOOD�FDUDWWHULVWLFKH�LQJUHVVR��

6ROR�QHL�PRGHOOL�$&���:7���

5/2 ��������5+, 5DQJH�PLQLPR�GHOOD�VFDOD��VROR�QHL�PRGHOOL�$&���:$����
$G�5/2�YLHQH�DVVHJQDWR�LO�YDORUH�PLQLPR�PLVXUDWR�GDO�WUDVPHWWLWRUH��FRUULVSRQGHQWH�D��9�

5+, 5/2������� 5DQJH�PDVVLPR�GHOOD�VFDOD��VROR�QHL�PRGHOOL�$&���:$����
$G�5+,�YLHQH�DVVHJQDWR�LO�YDORUH�PDVVLPR�PLVXUDWR�GDO�WUDVPHWWLWRUH��FRUULVSRQGHQWH�D��9�

26� ������������� &RUUH]LRQH�PLVXUD�VRQGD�7�

7/' ������PLQ 5LWDUGR�GHOOD�PHPRUL]]D]LRQH�GHOOH�WHPSHUDWXUH�PLQLPH��7/2��H�PDVVLPH��7+,��UDJJLXQWH�

6,0 ������� 5DOOHQWDPHQWR�GLVSOD\
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$OODUPH�GL�WHPSHUDWXUD�FRQ�VRJOLH�UHODWLYH��FRQ�
WUROOR�LQ�UHIULJHUD]LRQH��$70 5(/���&+ 5()�

$OODUPH�GL�WHPSHUDWXUD�FRQ�VRJOLH�UHODWLYH��FRQ�
WUROOR�LQ�ULVFDOGDPHQWR��$70 5(/���&+ +($�

9,68$/,==$=,21,
,Q�IXQ]LRQDPHQWR�QRUPDOH�VXO�GLVSOD\�YLHQH�YLVXDOL]]DWD�OD�WHPSHUDWXUD�ULOHYDWD�RSSXUH�XQD�GHOOH�LQGLFD]LRQL�VHJXHQWL�

6WUXPHQWR�LQ�VWDQG�E\ 6WUXPHQWR�LQ�DXWRWXQLQJ
2YHU�UDQJH�R�URWWXUD�VRQGD�7� ,Q�WXQLQJ��HUURUH�GL�WLPHRXW�
$OODUPH�DOWD�WHPSHUDWXUD ,Q�WXQLQJ��HUURUH�GL�WLPHRXW�
$OODUPH�GL�EDVVD�WHPSHUDWXUD� ,Q�WXQLQJ��HUURUH�GL�RYHU�UDQJH

0(18�,1)2
/H�LQIRUPD]LRQL�GLVSRQLELOL�QHO�PHQ��LQIR�VRQR�

7HPSHUDWXUD�PDVVLPD�UHJLVWUDWD�VRQGD�� 6WDWR�GHOOD�WDVWLHUD��EORFFR�
7HPSHUDWXUD�PLQLPD�UHJLVWUDWD�VRQGD��

$FFHVVR�DO�PHQ��H�YLVXDOL]]D]LRQH�LQIRUPD]LRQL�
3UHPHUH�H�VXELWR�ULODVFLDUH�LO�WDVWR�Ŷ ���
&RQ�L�WDVWL�Ŷ �R�� �VHOH]LRQDUH�LO�GDWR�GD�YLVXDOL]]DUH�
3UHPHUH�LO�WDVWR�Ŷ �SHU�YLVXDOL]]DUH�LO�YDORUH�
3HU�XVFLUH�GDO�PHQ���SUHPHUH�LO�WDVWR�Ŷ �R�DWWHQGHUH����VHFRQGL�
5HVHW�GHOOH�PHPRUL]]D]LRQL�7+,��7/2
&RQ�L�WDVWL�Ŷ �R� �VHOH]LRQDUH�LO�GDWR�GD�UHVHWWDUH�
9LVXDOL]]DUH�LO�YDORUH�FRQ�LO�WDVWR�Ŷ �
0DQWHQHQGR�SUHPXWR�LO�WDVWR�Ŷ �SUHPHUH�LO�WDVWR� �

6(732,17�&$1$/(����YLVXDOL]]D]LRQH�H�PRGL¿FD�YDORUH�GL�WHPSHUDWXUD�GHVLGHUDWR�
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