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�����0RXQWLQJ�3UHFDXWLRQV
����<RX�PXVW�PRXQW�D�PRGXOH�XVLQJ�VSHFLILHG�PRXQWLQJ�KROHV��'HWDLOV�UHIHU�WR�WKH�GUDZLQJV��
����<RX�VKRXOG�FRQVLGHU�WKH�PRXQWLQJ�VWUXFWXUH�VR�WKDW�XQHYHQ�IRUFH��H[��7ZLVWHG�VWUHVV��LV�QRW�DSSOLHG�WR�WKH

PRGXOH�� $QG� WKH� FDVH� RQ� ZKLFK� D�PRGXOH� LV�PRXQWHG� VKRXOG� KDYH� VXIILFLHQW� VWUHQJWK� VR� WKDW� H[WHUQDO�
IRUFH�LV�QRW�WUDQVPLWWHG�GLUHFWO\�WR�WKH�PRGXOH�

����3OHDVH�DWWDFK�WKH�VXUIDFH�WUDQVSDUHQW�SURWHFWLYH�SODWH�WR�WKH�VXUIDFH�LQ�RUGHU�WR�SURWHFW�WKH�SRODUL]HU�
7UDQVSDUHQW�SURWHFWLYH�SODWH�VKRXOG�KDYH�VXIILFLHQW�VWUHQJWK�LQ�RUGHU�WR�WKH�UHVLVW�H[WHUQDO�IRUFH�

����<RX�VKRXOG�DGRSW�UDGLDWLRQ�VWUXFWXUH�WR�VDWLVI\�WKH�WHPSHUDWXUH�VSHFLILFDWLRQ�
���� $FHWLF� DFLG� W\SH� DQG� FKORULQH� W\SH�PDWHULDOV� IRU� WKH� FRYHU� FDVH� DUH� QRW� GHVLUDEOH� EHFDXVH� WKH� IRUPHU

JHQHUDWHV�FRUURVLYH�JDV�RI�DWWDFNLQJ�WKH�SRODUL]HU�DW�KLJK�WHPSHUDWXUH�DQG�WKH�ODWWHU�FDXVHV�FLUFXLW�EUHDN�
E\�HOHFWUR�FKHPLFDO�UHDFWLRQ�

���� 'R� QRW� WRXFK�� SXVK� RU� UXE� WKH� H[SRVHG� SRODUL]HUV ZLWK� JODVV�� WZHH]HUV� RU� DQ\WKLQJ� KDUGHU� WKDQ� +%
SHQFLO�OHDG��$QG�SOHDVH�GR�QRW�UXE�ZLWK�GXVW�FORWKHV�ZLWK�FKHPLFDO�WUHDWPHQW�
'R� QRW� WRXFK� WKH� VXUIDFH� RI� SRODUL]HU� IRU� EDUH� KDQG� RU� JUHDV\� FORWK��6RPH FRVPHWLFV� DUH� GHWULPHQWDO
WR�WKH�SRODUL]HU��

����:KHQ�WKH�VXUIDFH�EHFRPHV�GXVW\��SOHDVH�ZLSH�JHQWO\�ZLWK�DEVRUEHQW� FRWWRQ�RU�RWKHU�VRIW�PDWHULDOV� OLNH�
FKDPRLV� VRDNV� ZLWK� SHWUROHXP� EHQ]LQH�� 1RUPDO�KH[DQH� LV� UHFRPPHQGHG� IRU� FOHDQLQJ� WKH� DGKHVLYHV�
XVHG� WR� DWWDFK� IURQW� �� UHDU� SRODUL]HUV�� 'R� QRW� XVH� DFHWRQH�� WROXHQH� DQG� DOFRKRO� EHFDXVH� WKH\� FDXVH�
FKHPLFDO�GDPDJH�WR�WKH�SRODUL]HU��

���� :LSH� RII� VDOLYD� RU� ZDWHU� GURSV� DV� VRRQ� DV� SRVVLEOH�� 7KHLU� ORQJ� WLPH� FRQWDFW� ZLWK� SRODUL]HU� FDXVHV�
GHIRUPDWLRQV�DQG�FRORU�IDGLQJ�

����'R�QRW�RSHQ�WKH�FDVH�EHFDXVH�LQVLGH�FLUFXLWV�GR�QRW�KDYH�VXIILFLHQW�VWUHQJWK��

�����2SHUDWLQJ�3UHFDXWLRQV

���3UHFDXWLRQV

����7KH�VSLNH�QRLVH�FDXVHV�WKH�PLV�RSHUDWLRQ�RI�FLUFXLWV��,W�VKRXOG�EH�ORZHU�WKDQ�IROORZLQJ�YROWDJH ��
9 ·���P9�2YHU�DQG�XQGHU�VKRRW�YROWDJH�

����5HVSRQVH�WLPH�GHSHQGV�RQ�WKH�WHPSHUDWXUH��,Q ORZHU�WHPSHUDWXUH��LW�EHFRPHV�ORQJHU��
����%ULJKWQHVV�GHSHQGV�RQ�WKH�WHPSHUDWXUH���,Q�ORZHU�WHPSHUDWXUH��LW�EHFRPHV�ORZHU��

$QG� LQ� ORZHU� WHPSHUDWXUH�� UHVSRQVH� WLPH�UHTXLUHG WLPH� WKDW� EULJKWQHVV� LV� VWDEOH� DIWHU� WXUQHG� RQ��
EHFRPHV�ORQJHU

����%H�FDUHIXO�IRU�FRQGHQVDWLRQ�DW�VXGGHQ�WHPSHUDWXUH�FKDQJH�&RQGHQVDWLRQ PDNHV�GDPDJH�WR�SRODUL]HU�RU�
HOHFWULFDO�FRQWDFWHG�SDUWV��$QG�DIWHU�IDGLQJ�FRQGHQVDWLRQ��VPHDU�RU�VSRW�ZLOO�RFFXU�

����:KHQ�IL[HG�SDWWHUQV�DUH�GLVSOD\HG�IRU�D�ORQJ�WLPH��UHPQDQW LPDJH�LV�OLNHO\�WR�RFFXU�
����0RGXOH� KDV� KLJK� IUHTXHQF\� FLUFXLWV��6XIILFLHQW� VXSSUHVVLRQ WR� WKH� HOHFWURPDJQHWLF� LQWHUIHUHQFH� VKDOO� EH�

GRQH� E\� V\VWHP�PDQXIDFWXUHUV�� *URXQGLQJ� DQG� VKLHOGLQJ�PHWKRGV�PD\� EH� LPSRUWDQW� WR�PLQLPL]HG� WKH
LQWHUIHUHQFH��

����3OHDVH�GR�QRW�JLYH�DQ\�PHFKDQLFDO�DQG�RU�DFRXVWLFDO� LPSDFW WR�/&0��2WKHUZLVH��/&0�FDQ¶W�EH�RSHUDWHG�
LWV�IXOO�FKDUDFWHULVWLFV�SHUIHFWO\��

����$�VFUHZ�ZKLFK�LV�IDVWHQHG�XS�WKH�VWHHOV�VKRXOG�EH�D�PDFKLQH�VFUHZ��
�LI�QRW��LW�FDQ�FDXVHV�FRQGXFWLYH�SDUWLFOHV�DQG�GHDO�/&0 D�IDWDO�EORZ�

��� 3OHDVH�GR�QRW�VHW��/&'�RQ�LWV�HGJH�
�����,W�LV�UHFRPPHQGHG�WR�DYRLG�WKH�VLJQDO�FDEOH�DQG�FRQGXFWLYH�PDWHULDO�RYHU�WKH�/('�'ULYHU�,QGXFWRU

IRU�LW�FDQ�FDXVH�WKH�DEQRUPDO�GLVSOD\�DQG�WHPSHUDWXUH�ULVLQJ�
�����3DUWLDO�GDUNQHVV�PD\�KDSSHQ�GXULQJ��a��PLQXWHV�ZKHQ�/&0�LV�RSHUDWHG�LQLWLDOO\�LQ�FRQGLWLRQ�WKDW�

OXPLQDQFH�LV�XQGHU�����DW�ORZ�WHPSHUDWXUH��XQGHU��ఁ���7KLV�SKHQRPHQRQ�ZKLFK�GLVDSSHDUV�QDWXUDOO\�
DIWHU��a��PLQXWHV�LV�QRW�D�SUREOHP��DERXW�UHOLDELOLW\�EXW�/&'�FKDUDFWHULVWLF�



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

6LQFH�D�PRGXOH�LV�FRPSRVHG�RI�HOHFWURQLF�FLUFXLWV��LW�LV�QRW�VWURQJ�WR�HOHFWURVWDWLF�GLVFKDUJH��0DNH�FHUWDLQ�WKDW�
WUHDWPHQW�SHUVRQV�DUH�FRQQHFWHG�WR�JURXQG�WKURXJK�ZULVW�EDQG�HWF��$QG�GRQ¶W�WRXFK�LQWHUIDFH�SLQ�GLUHFWO\�

�����(OHFWURVWDWLF�'LVFKDUJH�&RQWURO

6WURQJ�OLJKW�H[SRVXUH�FDXVHV�GHJUDGDWLRQ�RI�SRODUL]HU�DQG�FRORU�ILOWHU�
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EHWZHHQ��¶&�DQG���¶&�DW�QRUPDO�KXPLGLW\�

����7KH�SRODUL]HU�VXUIDFH�VKRXOG�QRW�FRPH�LQ�FRQWDFW�ZLWK�DQ\�RWKHU�REMHFW�
,W�LV�UHFRPPHQGHG�WKDW�WKH\�EH�VWRUHG�LQ�WKH�FRQWDLQHU�LQ�ZKLFK�WKH\�ZHUH�VKLSSHG��

�����6WRUDJH

�����+DQGOLQJ�3UHFDXWLRQV�IRU�3URWHFWLRQ�)LOP
����7KH�SURWHFWLRQ�ILOP�LV�DWWDFKHG�WR�WKH�EH]HO�ZLWK�D�VPDOO�PDVNLQJ�WDSH�

:KHQ�WKH�SURWHFWLRQ�ILOP�LV�SHHOHG�RII��VWDWLF�HOHFWULFLW\�LV�JHQHUDWHG�EHWZHHQ�WKH�ILOP�DQG�SRODUL]HU�
7KLV�VKRXOG�EH�SHHOHG�RII�VORZO\�DQG�FDUHIXOO\�E\�SHRSOH�ZKR�DUH�HOHFWULFDOO\�JURXQGHG�DQG�ZLWK�ZHOO�LRQ�
EORZQ�HTXLSPHQW�RU�LQ�VXFK�D�FRQGLWLRQ��HWF�

����:KHQ�WKH�PRGXOH�ZLWK�SURWHFWLRQ�ILOP�DWWDFKHG�LV�VWRUHG�IRU�D�ORQJ�WLPH��VRPHWLPHV�WKHUH�UHPDLQV�D��YHU\���
VPDOO�DPRXQW�RI�JOXH�VWLOO�RQ�WKH�EH]HO�DIWHU�WKH�SURWHFWLRQ�ILOP�LV�SHHOHG�RII�

����<RX�FDQ�UHPRYH�WKH�JOXH�HDVLO\��:KHQ�WKH�JOXH�UHPDLQV�RQ�WKH EH]HO�VXUIDFH�RU�LWV�YHVWLJH�LV��UHFRJQL]HG��
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KH[DQH�



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

̰ 5HTXLUHG�VLJQDO�DVVLJQPHQW�IRU�)ODW�/LQN�7UDQVPLWWHU��3LQ���� ³/�RU�1&´�

��$33(1',;� ,��

5('�
5('�
5('�
5('�
5('�
5('�
5('�
5('�

*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
+V\QF
9V\QF

'DWD�(QDEOH
&/2&.

+RVW�6\VWHP
���%LW

7[287��
7[287��

7[287��
7[287��

7[287��
7[287��

7[&/.287�
7[&/.287�

7[287��
7[287��

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

'6��&���
RU�&RPSDWLEOH

�
�

�
�

��
��

��
��

��
��

��
�

5[,1��
5[,1��

5[,1��
5[,1��

5[,1��
5[,1��

5[&/.,1�
5[&/.,1�

5[,1��
5[,1��

9(6$���-(,'$
/&'�7HVW

��
��

��
��

��
��

��
��

��
��

.')��*���6��+
7LPLQJ

&RQWUROOHU

/&'�0RGXOH�

*
1
'

*
1
'

1RWHV����
���7KH�/&'�PRGXOH�XVHV�D����RKP�ᆅ��UHVLVWRU�EHWZHHQ�SRVLWLYH�DQG�QHJDWLYH�OLQHV�RI�7�FRQ�,QWHUQDO�
���5HIHU�WR�/9'6�WUDQVPLWWHU��GDWD�VKHHW�IRU�GHWDLO�GHVFULSWLRQV���'6��&����RU�&RPSDWLEOH�
���µ �¶ PHDQV�06%�DQG�µ�¶ PHDQV�/6%�DW�5�*�%�SL[HO�GDWD���

�༮

�༮



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

̰ 5HTXLUHG�VLJQDO�DVVLJQPHQW�IRU�)ODW�/LQN�7UDQVPLWWHU��3LQ���� ³+´�

��$33(1',;� ,��

5('�
5('�
5('�
5('�
5('�
5('�
5('�
5('�

*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
*5((1�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
%/8(�
+V\QF
9V\QF

'DWD�(QDEOH
&/2&.

+RVW�6\VWHP
���%LW

�
�

�
�

��
��

��
��

��
��

��
�

5[,1��
5[,1��

5[,1��
5[,1��

5[,1��
5[,1��

5[&/.,1�
5[&/.,1�

5[,1��
5[,1��

9(6$ ��-(,'$
/&'�7HVW

��
��

��
��

��
��

��
��

��
��

.')��*���6��+
7LPLQJ

&RQWUROOHU

/&'�0RGXOH�

9&
&

*
1
'

7[287��
7[287��

7[287��
7[287��

7[287��
7[287��

7[&/.287�
7[&/.287�

7[287��
7[287��

'6��&���
RU�&RPSDWLEOH

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

1RWHV����
���7KH�/&'�PRGXOH�XVHV�D�����RKP�ᆅ��UHVLVWRU�EHWZHHQ�SRVLWLYH�DQG�QHJDWLYH�OLQHV�RI�7�FRQ�,QWHUQDO�
���5HIHU�WR�/9'6�WUDQVPLWWHU��GDWD�VKHHW�IRU�GHWDLO�GHVFULSWLRQV���'6��&����RU�&RPSDWLEOH�
���µ �¶ PHDQV�06%�DQG�µ�¶ PHDQV�/6%�DW�5�*�%�SL[HO�GDWD���

�༮

�༮



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

̰ 3DFNLQJ�$VV¶\

��$33(1',;� ,,��

<832�3$3(5����;��/DEHO�

233�7$3(�

6:5�%2;�

(363DFNLQJ�7RS�

(363DFNLQJ�%RWWRP�

0$6.,1*7$3(�

3(%$*�

/&'�0RGXOH�

0$7(5,$/'(6&5,37,2112�



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

̰ 3DOOHW�$VV¶\

��$33(1',;� ,,��

12� '(6&5,37,21 0$7(5,$/

� 3$&.,1*�$66¶<

� 3$//(7 3O\ZRRGB����;���;�����

� $1*/(��3$&.,1* 6:5�

� /$%(/ <832�3$3(5

� 7$3( 233

� %$1' 33

� %$1'��&/,3 &/,3���00



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

��$33(1',;��

غ /&0�/DEHO

��$33(1',;� ,,,

0RGHO

6HULDO�1R�

8/��789�0DUN

/*'�/RJR
2ULJLQ

5R+6 9HULILHG

0$'(�,1�.25($

/&���(;1
�6&��$��

86�3$7(17�1R�

/,*+7�*8,'(���!300$�














�






3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

��$33(1',;��
��$33(1',;� ,9

̰ %R[�/DEHO ̰ 3DOOHW�/DEHO

/&���(;1

6&$�

���SFV

/&���(;1

6&$�

����SFV



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

2SWLRQ�3LQ�&LUFXLW�%ORFN�'LDJUDP�
��$33(1',;� 9

&LUFXLW�%ORFN�'LDJUDP�RI�/9'6�)RUPDW�6HOHFWLRQ�SLQ

$6,&
�7&21�

6\VWHP�6LGH /&0�6LGH

6HOHFWRU��3LQ����� 6HOHFWRU��

�.˟

��.˟

9&&

2SHQ

&LUFXLW�%ORFN�'LDJUDP�RI�)*'B(1�6HOHFWLRQ�SLQ

$6,&
�7&21�

6\VWHP�6LGH /&0�6LGH

6HOHFWRU��3LQ���� 6HOHFWRU��

�.˟

��.˟

9&&

2SHQ



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

̰ /9'6�6HOHFW���³+´ 'DWD�0DSSLQJ��-(,'$�IRUPDW�

̰ /9'6�6HOHFW���³/´ 'DWD�0DSSLQJ��9(6$�IRUPDW�

5�� 5�� 5�� 5��*�� 5��5��¶ 5��5��¶ *��´

%�� *�� *�� *��%�� *��*��¶ *��*��¶ %��´

96<1& +6<1& %�� %��'( %��%��¶ %��%��¶ '(´

%�� %�� *�� *��; 5��5��¶ 5��5��¶ ;´

5&/.3

5&/.0

5$3

5%3

5&3

5'3

5�� 5�� 5�� 5��*�� 5��5��¶ 5��5��¶ *��´

%�� *�� *�� *��%�� *��*��¶ *��*��¶ %��´

96<1& +6<1& %�� %��'( %��%��¶ %��%��¶ '(´

%�� %�� *�� *��; 5��5��¶ 5��5��¶ ;´

5&/.3

5&/.0

5$3

5%3

5&3

5'3

��$33(1',;� 9,

/9'6�'DWD�0DSSLQJ�LQIR����ELW�



3URGXFW�6SHFLILFDWLRQ

/&���(;1

9HU ��� �����

��$33(1',;� 9,,

� 3XUSRVH���3UHYHQWLQJ�RI�EDFNOLJKW�RII�E\�UHVWDUWLQJ�WKH�/('�'ULYHU�WHFKQLFDOO\�
� +RZ�WR�����:KHQ�/('�'ULYHU�LV�DEQRUPDO�RSHUDWLRQ��79�V\VWHP�LQSXWV�WKH�9RQ�VLJQDO�

LQ�WKH�/('�'ULYHU�RQFH�PRUH�WR�WXUQ�RQ�WKH�/('�VDIHO\
� $WWHQWLRQ���5HVWDUW�V\VWHP¶V�9RQ�VLJQDO�ZKHQ�VWDWXV�SLQ�FRQWLQXH�RYHU�7%'VHF KLJK

�7KH�WXUQ�RQ�WLPH�RI�/('�FDQ�EH�ODWH�VXFK DV�WKH�ORZ�WHPSHUDWXUH�RU�WKH�VWRUDJH�WLPH�

� 3XUSRVH���3UHYHQWLQJ�RI�EDFNOLJKW�RII�E\�UHVWDUWLQJ�WKH�/('�'ULYHU�WHFKQLFDOO\�
� +RZ�WR�����:KHQ�/('�'ULYHU�LV�DEQRUPDO�RSHUDWLRQ��79�V\VWHP�LQSXWV�WKH�9RQ�VLJQDO�

LQ�WKH�/('�'ULYHU�RQFH�PRUH�WR�WXUQ�RQ�WKH�/('�VDIHO\
� $WWHQWLRQ���5HVWDUW�V\VWHP¶V�9RQ�VLJQDO�ZKHQ�VWDWXV�SLQ�FRQWLQXH�RYHU�7%'VHF KLJK

�7KH�WXUQ�RQ�WLPH�RI�/('�FDQ�EH�ODWH�VXFK DV�WKH�ORZ�WHPSHUDWXUH�RU�WKH�VWRUDJH�WLPH�

� )XQFWLRQ�RI�6WDWXV�SLQ

6\VWHP�9RQ 6WDWXV�OHYHO�ORZ

6\VWHP�9RQ

/('�WXUQ�RQ�

� 6WDWXV�RSHUDWLRQ�PRGHV�LQ�79�VHW� 6WDWXV�RSHUDWLRQ�PRGHV�LQ�79�VHW

1RUPDO
0RGH

)DLO�RI�/('�WXUQ�RQ

$JDLQ�6\VWHP�9RQ

6WDWXV�OHYHO�+LJK

)HHGEDFN�WR�V\VWHP

/('�WXUQ�RQ�

6WDWXV�
RSHUDWLRQ�
PRGH

3LQ�1R 6\PERO 'HVFULSWLRQ ,QY�
�� 1& 1R�&RQQHFWLRQ

�� 921�2)) ���9�a����9 2Q�2II

�� ([W9%5�%
%XUVW�'LPPLQJ�&RQWURO�
3:0�VLJQDO�LQSXW

([WHUQDO
3:0

�� 6WDWXV
1RUPDO���8QGHU����9
$EQRUPDO���8SSHU����9

VWDWXV

� ,QYHUWHU�SLQ�PDS� ,QYHUWHU�SLQ�PDS

/('�'ULYHU���WK 3LQ��6WDWXV��'HVLJQ�*XLGH�

/('�21

921 5HVWDUW�921

6WDWXV

921�2))���>��SLQ@

%DFNOLJKW�

6WDWXV��>��SLQ@

6\VWHP

/('�
'ULYHU

)DLO

7%'VHF

���VHF


