
DFP200
DIGITAL FEEDER PROTECTION

WITH HIGH IMPEDANCE FUNCTION

Instruction Manual
Manual P/N:  GEK-105559B

Copyright 1999 GE Power Management

&$1$'$ 86$
548 $QGHUVRQ $YHQXH/0DUNKDP/ 2QWDULR/ /9( 4%6 <:79:KLWKRUQ 'U1/ +RXVWRQ/ 7H[DV/ ::3<8
7HO= +<38, 5<709555 )D[= +<38, 5<70;845 7HO= +:46, ;8804333 )D[= +:46, ;8<043<4
,QWHUQHW= KWWS=22ZZZ1JH1FRP2LQGV\V2SP2

Manufactured under an
IS09002 Registered System





7KHVH�LQVWUXFWLRQV�GR�QRW�SXUSRUW�WR�FRYHU�DOO�GHWDLOV�RU�YDULDWLRQV�LQ�HTXLS�
PHQW�QRU�SURYLGH�IRU�HYHU\�SRVVLEOH�FRQWLQJHQF\�WR�EH�PHW�LQ�FRQQHFWLRQ�ZLWK
LQVWDOODWLRQ��RSHUDWLRQ��RU�PDLQWHQDQFH�� �6KRXOG� IXUWKHU� LQIRUPDWLRQ�EH�GH�
VLUHG�RU�VKRXOG�SDUWLFXODU�SUREOHPV�DULVH�ZKLFK�DUH�QRW�FRYHUHG�VXIILFLHQWO\
IRU� WKH� SXUFKDVHU·V� SXUSRVHV�� WKH�PDWWHU� VKRXOG� EH� UHIHUUHG� WR� WKH�*HQHUDO
(OHFWULF�&RPSDQ\��7R�WKH�H[WHQW�UHTXLUHG�WKH�SURGXFWV�GHVFULEHG�KHUHLQ�PHHW
DSSOLFDEOH� $16,�� ,(((�� DQG� 1(0$� VWDQGDUGV�� EXW� QR� VXFK� DVVXUDQFH� LV
JLYHQ�ZLWK�UHVSHFW�WR�ORFDO�FRGHV�DQG�RUGLQDQFHV�EHFDXVH�WKH\�YDU\�JUHDWO\�





,1752'8&7,21��������������������������������������������������������������������������������������������������������

352'8&7�'(6&5,37,21�����������������������������������������������������������������������������������������

&$/&8/$7,21�2)�6(77,1*6����������������������������������������������������������������������������������

+$5':$5(�'(6&5,37,21 ��������������������������������������������������������������������������������������

$&&(37$1&(�3(5,2',&�7(676�����������������������������������������������������������������������������

)81&7,21$/�7(676��)$&725<�6(77,1*6���������������������������������������������������������

63(&,),&$7,216��������������������������������������������������������������������������������������������������������

/2&$/�,17(5)$&(6��������������������������������������������������������������������������������������������������

')3�/,1.�86(56�*8,'(��������������������������������������������������������������������������������������������

$6&,,�&20081,&$7,216 ��������������������������������������������������������������������������������������

&21),*85$%/(�/2*,&��;35(66,21�%8,/'(5� �����������������������������������������������





*(.������� &KDSWHU����,1752'8&7,21

���

CHAPTER 1 INTRODUCTION ................................................................................................................................... 1-2

 GETTING STARTED ..................................................................................................................................................... 1-2
 Mounting Considerations ............................................................................................................................................ 1-2
 Voltage Sensing, Current Sensing, Control Power and Auxiliary Connections .......................................................... 1-2
 Digital Input and Output Connections ........................................................................................................................ 1-3
 Communications Connections ..................................................................................................................................... 1-3
 Keypad/Display Module Connection........................................................................................................................... 1-4
 Default Passwords....................................................................................................................................................... 1-4

FIGURE 1-1   CASE - FRONT VIEW ..................................................................................................................................... 1-3
FIGURE 1-2   CASE - REAR VIEW ....................................................................................................................................... 1-3



&KDSWHU����,1752'8&7,21 *(.�������

���

&KDSWHU����

,1752'8&7,21

��*(77,1*�67$57('

&$87,21��7KH�')3����FRQWDLQV�HOHFWURQLF

FRPSRQHQWV� WKDW� FRXOG� EH� GDPDJHG� E\

HOHFWURVWDWLF� GLVFKDUJH�� � 7KH� PDLQ� VRXUFH

RI� HOHFWURVWDWLF� GLVFKDUJH� FXUUHQWV� LV� WKH

KXPDQ� ERG\�� HVSHFLDOO\� ZKHUH� WKHUH� DUH

FRQGLWLRQV� RI� ORZ� KXPLGLW\�� FDUSHWHG

IORRUV�� DQG� LQVXODWHG� VKRHV�� �:KHUH� WKHVH

FRQGLWLRQV� H[LVW�� H[HUFLVH� FDUH� ZKHQ� UH�

PRYLQJ�DQG�KDQGOLQJ�WKH�')3���
V�LQWHUQDO

FRPSRQHQWV�� � 7KH� SHUVRQV� KDQGOLQJ� WKH

FRPSRQHQWV� VKRXOG� GLVFKDUJH� WKHLU� ERG\

FKDUJH� E\� WRXFKLQJ� VRPH� VXUIDFH� DW

JURXQG� SRWHQWLDO�� RU� SUHIHUDEO\� ZHDU� D

ZULVW� VWUDS�� EHIRUH� WRXFKLQJ� DQ\� RI� WKH

FRPSRQHQWV�

8QSDFN�DQG�H[DPLQH�WKH�UHOD\�DFFRUGLQJ�WR
WKH� LQVWUXFWLRQV� LQ� WKH� +$5':$5(� '(�
6&5,37,21� �&KDSWHU� ��� RI� WKLV� PDQXDO�
7KLV� FKDSWHU� FRQWDLQV� GHWDLOHG� LQVWUXFWLRQV
IRU� FRQILJXULQJ� VHYHUDO� MXPSHUV� LQ� WKH� UHOD\
WR�PHHW�WKH�LQWHQGHG�DSSOLFDWLRQ�

7KH� ')3���� VXSSRUWV� UHPRWH� FRPPXQLFD�
WLRQV�� � 7KH� ')3�/,1.� 86(56� *8,'(� DQG
$6&,,� &20081,&$7,216� FKDSWHUV�� H[�
SODLQ� KRZ� WR� FRPPXQLFDWH� ZLWK� WKH� UHOD\
WKURXJK� ')3�/LQN� RU� $6&,,� FRPPXQLFD�
WLRQV� VRIWZDUH� UHVSHFWLYHO\�� � 2QH� GLVNHWWH� LQ
WKH�SODVWLF�SRFNHW�DW�WKH�EDFN�RI�WKLV�PDQXDO
FRQWDLQV� WKH�')3�/LQN� VRIWZDUH�� DQG� WKH� LQ�
VWDOODWLRQ� LQVWUXFWLRQV� FDQ� EH� IRXQG� LQ� WKH
')3�/,1.�86(56�*8,'(�FKDSWHU�

$OVR�LQFOXGHG�LQ�WKH�3DFNHW�LV�WKH�;SUHVVLRQ
%XLOGHU�VRIWZDUH�GLVNHWWH�XVHG�IRU�WKH�GHVLJQ
RI� FRQILJXUDEOH� ORJLF� H[SUHVVLRQV� WR� GRZQ�
ORDG� WR� WKH� UHOD\�� � 5HIHU� WR� WKH� ;SUHVVLRQ
%XLOGHU� FKDSWHU� IRU� D� GHVFULSWLRQ� RI� WKLV
VRIWZDUH�

��0RXQWLQJ�&RQVLGHUDWLRQV

(LWKHU� KRUL]RQWDO� RU� YHUWLFDO� PRXQWLQJ� RI� WKH
')3���� LV� SRVVLEOH�� �7KH� IDFHSODWH� LV� UHYHUVLEOH�
ZLWK�SULQWLQJ�RQ�HDFK�VLGH�� WR�DFFRPPRGDWH�HL�
WKHU�SRVLWLRQ�

$V�VKLSSHG�IURP�WKH�IDFWRU\��WKH�')3����LV��FRQ�
ILJXUHG� IRU� KRUL]RQWDO� PRXQWLQJ�� ZLWK� WZR� SODVWLF
VWXGV� LQVHUWHG� LQWR� WKH� WZR� .H\SDG�'LVSOD\
0RGXOH� PRXQWLQJ� KROHV� �VHH� )LJXUH� ������ � 7R
PRXQW� WKH� RSWLRQDO� .H\SDG�'LVSOD\�0RGXOH� WR
WKH�IURQW�RI�WKH�IDFHSODWH��UHPRYH�WKH�WZR�SODVWLF
VWXGV�ZLWK� D� VWDQGDUG� VFUHZGULYHU� EODGH� DQG� UH�
SODFH�WKHP�ZLWK�WKH�SURYLGHG�VKRXOGHU�VFUHZV�

)RU�YHUWLFDO�PRXQWLQJ�� WKH�IDFHSODWH�VKRXOG�EH�UH�
YHUVHG���5HPRYH�WKH�IDFHSODWH�E\�XQVFUHZLQJ�WKH
WZR� NQXUOHG� VFUHZV� LQ� WKH� H[WUHPH� VLGHV� RI� WKH
IDFHSODWH�� � 7KH� IURQW� '%��� FRQQHFWRU� KDV� WZR
KH[�QXWV�WKDW�VHFXUH�WKH�IDFHSODWH�WR�WKH�FRQQHF�
WRU�� �5HPRYH�WKHVH�ZLWK�D�QXW�GULYHU�� �1H[W��XQ�
VFUHZ� WKH� WZR� EODFN� SXOO�KDQGOHV� WR� IUHH� WKH
IDFHSODWH� IURP� WKH� 6KHOI� $VVHPEO\� LQ� WKH� XQLW�
5HPRYH� DQG� UHYHUVH� WKH� IDFHSODWH��PDNLQJ� VXUH
WR� DOLJQ� HDFK�RI� WKH�/('V�RQ� WKH� IURQW�ZLWK� LWV
UHVSHFWLYH� ZLQGRZ�� DQG� FKHFN� WKDW� WKH� /('V
FRPH� WKURXJK� WKH� ZLQGRZV�� � 5H�LQVWDOO� WKH� IDV�
WHQHUV� E\� UHYHUVLQJ� WKH� SURFHGXUH� DERYH�� � ,W� LV
QRW�QHFHVVDU\�WR�UHPRYH�WKH�6KHOI�$VVHPEO\�IURP
WKH�XQLW�WR�UHFRQILJXUH�WKH�IDFHSODWH�

0RXQW� WKH� ')3���� RQ� D� YHUWLFDO� VXUIDFH� WKDW
SURYLGHV�DFFHVV�WR�ERWK�WKH�IURQW�DQG�UHDU�SDQHOV
RI� WKH� XQLW�� � 6LGH� DFFHVV� LV� QRW� UHTXLUHG�� � 7KH
RXWOLQH� DQG� SDQHO� GULOOLQJ� GLPHQVLRQV� DUH� SUR�
YLGHG�LQ�WKH�+$5':$5(�'(6&5,37,21�FKDS�
WHU�

��9ROWDJH�6HQVLQJ��&XUUHQW�6HQVLQJ��&RQ�

WURO�3RZHU�DQG�$X[LOLDU\�&RQQHFWLRQV

�7KH�$&�YROWDJHV�DQG�FXUUHQWV�DUH�ZLUHG� WR� WKH
OHIW� VLGH�RI� WKH� ORZHU����SRVLWLRQ� WHUPLQDO�EORFN
ORFDWHG�RQ�WKH�UHDU�RI�WKH�XQLW��DV�VKRZQ�LQ�)LJ�
XUH������ �&RQWURO�SRZHU� LV�FRQQHFWHG�RQ� WKH�H[�
WUHPH� ULJKW� RI� WKH� FRQQHFWRU�� ZLWK� SRODULW\� DV
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PDUNHG� ZKHQ� '&� LV� XVHG�� � 7KH� UDWHG� $&
DQG�RU� '&� YROWDJH� YDOXH� IRU� WKH� UHOD\� LV
IRXQG�RQ�WKH�QDPHSODWH�ORFDWHG�RQ�WKH�IURQW
SDQHO�RI�WKH�UHOD\�� �7KH�FRQQHFWLRQV�IRU�WKH
6HOI� 7HVW� $ODUP�� WKH� 3RZHU� )DLOXUH� $ODUP
DQG� ,5,*�%�DUH� DOVR� IRXQG�RQ� WKLV� WHUPLQDO
VWULS�� � &RQQHFWLRQV� DUH� PDGH� DFFRUGLQJ� WR
WKH� H[WHUQDO� FRQQHFWLRQ� GLDJUDP�� UHIHU� WR
)LJXUH�����LQ�WKH�352'8&7�'(6&5,37,21
FKDSWHU�

��'LJLWDO�,QSXW�DQG�2XWSXW�&RQQHF�

WLRQV

$�VHFRQG����SRVLWLRQ�WHUPLQDO�EORFN� ORFDWHG
RQ� WKH�UHDU�RI� WKH�XQLW�SURYLGHV� FRQQHFWLRQ
SRLQWV� IRU� WKH�HLJKW�GLJLWDO� LQSXWV�DQG�HLJKW
RXWSXW�FRQWDFWV�DV�VKRZQ�LQ�)LJXUH�����

��&RPPXQLFDWLRQV�&RQQHFWLRQV

'%��SRUWV�RQ�WKH�IURQW�DQG�UHDU�RI�WKH�XQLW�SUR�
YLGH�56����DQG�56����FRPPXQLFDWLRQV�FRQQHF�
WLRQV��DV�LOOXVWUDWHG�LQ�)LJXUHV�����DQG�����

7KHVH� SRUWV� RQ� WKH� IURQW� DQG� EDFN� RI� WKH
')3�����DUH�XVHG�WR�FRQQHFW�D�3&�RU�PRGHP�WR
WKH�')3����� �7KH�3&�PD\�EH�XVHG�WR�FRQILJXUH
WKH� ')3���·V� VHWWLQJV�� GRZQORDG� WLPH� RYHUFXU�
UHQW� FXUYHV� RU� FRQILJXUDEOH� ORJLF� H[SUHVVLRQV�
H[WUDFW�RVFLOORJUDSK\�GDWD��RU�REWDLQ�UHOD\�VWDWXV�

&RQQHFWLRQ�RI�WKH�')3����WR�D�SHUPDQHQW�VHULDO
OLQH�� VXFK� DV�PD\� EH� WKH� FDVH� LQ� DQ� DXWRPDWHG
VXEVWDWLRQ��LV�EHVW�DFKLHYHG�WKURXJK�WKH�UHDU�'%�
�� SRUWV�� � 7KH� ORZHU� SRUW� �3RUW� ��� LV� DQ� 56����
SRUW�� � 7KH� XSSHU� SRUW� �3RUW� ��� DVVXPHV� WKH
FRPPXQLFDWLRQV� SURWRFRO� RI� WKH� FRPPXQLFD�

Locations O f Keypad/D isplay M ounting Screws

)LJXUH�������&DVH���)URQW�9LHZ

)LJXUH�������&DVH���5HDU�9LHZ
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WLRQV�FDUG�LQVWDOOHG� LQ�WKH�XQLW�� �7KH�0RGHO
1XPEHU�� ORFDWHG�RQ� WKH� ODEHO� DIIL[HG� WR� WKH
IURQW� RI� WKH� IDFHSODWH�� VWDWHV� WKH� SURWRFRO
XVHG� IRU� 3RUW� ��� � 3RUW� �� LV� DQ� 56����� SRUW
ZKHQ� WKH� WHQWK� FKDUDFWHU� RI� WKH� 0RGHO
1XPEHU� LV� ´%�µ� � 0RGHOV� ZLWK� D� ´$µ� LQ� WKH
WHQWK� SRVLWLRQ� GR� QRW� VXSSRUW� FRPPXQLFD�
WLRQ�WKURXJK�3RUW���

��.H\SDG�'LVSOD\�0RGXOH�&RQQHFWLRQ

$� VL[� ZLUH� PRGXODU� MDFN� LV� ORFDWHG� RQ� WKH
IURQW�RI�WKH�XQLW�ODEHOHG�3RUW�����7KLV�SRUW�LV
XVHG� WR� FRQQHFW� WKH� RSWLRQDO� .H\�
SDG�'LVSOD\�0RGXOH�� � 7KH� .H\SDG�'LVSOD\
0RGXOH� FDQ� EH� RSHUDWHG�� XQ�PRXQWHG� RU
PRXQWHG��RQ�VKRXOGHU�VFUHZV�ORFDWHG�RQ�WKH
IURQW�RI�WKH�IDFHSODWH�

��'HIDXOW�3DVVZRUGV

7KH� ')3���·V� IDFWRU\�GHIDXOW� SDVVZRUGV� DUH
OLVWHG�EHORZ��LQ�7DEOH�����

7DEOH������'HIDXOW�3DVVZRUGV

3ULYLOHJH

/HYHO

.H\SDG�

'LVSOD\

')3�/LQN $6&,,

9LHZ QRQH ')3'� ')3'�

&RQWURO ���� ')3&� ')3&�

6HWWLQJ ���� ')36� ')36�

0DVWHU ���� ')30� ')30�

7KHVH� IDFWRU\�GHIDXOW� SDVVZRUGV� FRQWDLQ� LQYDOLG
FKDUDFWHUV�� ¶�·� DQG� ¶�·�� ZKLFK� SUHYHQW� DFFHVV� WR
WKH�FRUUHVSRQGLQJ�SULYLOHJH�OHYHO�

127(���7KH�XVHU�PXVW�ILUVW�ORJ�LQWR�WKH�')3���
ZLWK�D�IDFWRU\�GHIDXOW�SDVVZRUG�DQG�WKHQ�FKDQJH
WKH�SDVVZRUG�XVLQJ�RQO\� YDOLG� FKDUDFWHUV� EHIRUH
EHLQJ�JUDQWHG�DFFHVV�WR�WKH�FRUUHVSRQGLQJ��SULYL�
OHJH�OHYHO�

5HIHU� WR� WKH� /2&$/� ,17(5)$&(6�� ')3�/,1.
86(56� *8,'(�� DQG� $6&,,� &20081,&$�
7,216� FKDSWHUV� IRU� D� GHVFULSWLRQ� RI� WKH� SURFH�
GXUH�WR�FKDQJH�WKH�SDVVZRUGV�



*(.������� &KDSWHU����3URGXFW�'HVFULSWLRQ

���

Chapter 2  PRODUCT DESCRIPTION ....................................................................................................................... 2-3

GENERAL ................................................................................................................................................................... 2-3
APPLICATION............................................................................................................................................................ 2-4
FEATURES ................................................................................................................................................................. 2-6

Multiple Setting Groups ........................................................................................................................................... 2-6
Configurable Digital Inputs and Outputs................................................................................................................. 2-6
Breaker Control and Monitoring ............................................................................................................................. 2-7

Breaker Control .......................................................................................................................................................................2-7
Breaker Health Monitor...........................................................................................................................................................2-7
Trip Circuit Monitors...............................................................................................................................................................2-7

Breaker Failure........................................................................................................................................................ 2-8
Phase Rotation Selection.......................................................................................................................................... 2-8
Open-Delta/Wye-Wye VT Connections .................................................................................................................... 2-8
Power-Up Self Tests ................................................................................................................................................. 2-8
Run-Time Self-Tests.................................................................................................................................................. 2-9
Reporting.................................................................................................................................................................. 2-9

Configurable Time Interval Demand Reporting ......................................................................................................................2-9
Daily Maximum Demand Reporting......................................................................................................................................2-10
Peak Value Reporting............................................................................................................................................................2-10
Event Reporting.....................................................................................................................................................................2-10
Fault Reporting......................................................................................................................................................................2-10

Oscillography: Regular, RMS, HiZ, THD.............................................................................................................. 2-11
Regular Oscillography Data...................................................................................................................................................2-11
Triggering of Regular Oscillography .....................................................................................................................................2-11
RMS Oscillography Data.......................................................................................................................................................2-12
Triggering of RMS Oscillography .........................................................................................................................................2-12
HiZ Oscillography Data.........................................................................................................................................................2-13
Triggering of HiZ Oscillography ...........................................................................................................................................2-13
THD Oscillography Data .......................................................................................................................................................2-14
Triggering of THD Oscillography .........................................................................................................................................2-14

Metering ................................................................................................................................................................. 2-14
Password Protection .............................................................................................................................................. 2-15
Serial Communications .......................................................................................................................................... 2-15
Time Synchronization............................................................................................................................................. 2-16
Upgrade Model Number......................................................................................................................................... 2-16

FUNCTIONS ............................................................................................................................................................. 2-16
High Impedance Fault Detection ........................................................................................................................... 2-16

Energy Algorithm ..................................................................................................................................................................2-17
Randomness Algorithm .........................................................................................................................................................2-17
Expert Arc Detector Algorithm..............................................................................................................................................2-17
Load Event Detector Algorithm.............................................................................................................................................2-18
Load Analysis Algorithm.......................................................................................................................................................2-18
Load Extraction Algorithm....................................................................................................................................................2-19
Arc Burst Pattern Analysis Algorithm ...................................................................................................................................2-19
Arcing Event Trend Identifier Algorithm ..............................................................................................................................2-19
Overcurrent Disturbance Monitoring.....................................................................................................................................2-19

Conventional Overcurrent Protection.................................................................................................................... 2-19
Cold Load Pickup ..................................................................................................................................................................2-24
Adaptive Time Overcurrent Protection..................................................................................................................................2-24

Negative-Sequence Overcurrent............................................................................................................................. 2-24
Sequence Coordination .......................................................................................................................................... 2-24
Zero and Negative-Sequence Directional Functions ............................................................................................. 2-25
Phase Directional Functions (67P)........................................................................................................................ 2-25
Over /Under Voltage .............................................................................................................................................. 2-25
Over/Under Frequency .......................................................................................................................................... 2-26
Fault Location........................................................................................................................................................ 2-26



&KDSWHU����3URGXFW�'HVFULSWLRQ *(.�������

���

Power Quality Monitoring (OPTIONAL)............................................................................................................... 2-26
Recloser.................................................................................................................................................................. 2-27

Recloser - Configurable Inputs..............................................................................................................................................2-28
RECLOSE  PAUSE...............................................................................................................................................................2-29
RELAY SPARE ....................................................................................................................................................................2-30
BLOCKING IOC...................................................................................................................................................................2-30
RECLOSER MEMORY........................................................................................................................................................2-30

Sync-check.............................................................................................................................................................. 2-31

TABLE 2-1  TRIP CIRCUIT MONITOR OUTPUT..................................................................................................................... 2-8
TABLE 2-2   DEMAND REPORTING................................................................................................................................... 2-10
TABLE 2-3   REGULAR OSCILLOGRAPHY DATA ................................................................................................................ 2-12
TABLE 2-4   RMS OSCILLOGRAPHY DATA....................................................................................................................... 2-13
TABLE 2-5   DATA OF HIZ OSCILLOGRAPHY.................................................................................................................... 2-14

FIGURE 2-1   DFP200 RELAY, RACK-MOUNTED................................................................................................................. 2-4
FIGURE 2-2   DFP200 EXTERNAL CONNECTIONS............................................................................................................... 2-5
FIGURE 2-3   XPRESSION BUILDER LOGIC DIAGRAM........................................................................................................... 2-6
FIGURE 2-4   INVERSE CURVE.......................................................................................................................................... 2-20
FIGURE 2-5   VERY INVERSE CURVE................................................................................................................................ 2-21
FIGURE 2-6   EXTREMELY INVERSE CURVE ..................................................................................................................... 2-22
FIGURE 2-7   BS142 INVERSE CURVE.............................................................................................................................. 2-23
FIGURE 2-8   BRKRCLOSE SETTING FOR RECLOSER IN XPRESSION BUILDER................................................................ 2-28
FIGURE 2-9   52/B STATUS FOR RECLOSER IN DFP200-LINK.......................................................................................... 2-28
FIGURE 2-10 THE DEFAULT SETTINGS FOR RELAY SPARE................................................................................................ 2-30



*(.������� &KDSWHU����3URGXFW�'HVFULSWLRQ

���

&KDSWHU����

352'8&7�'(6&5,37,21

*(1(5$/

7KH� ')3���� LV� DQ� DGYDQFHG� PLFURSURFHVVRU�
EDVHG� GLJLWDO� SURWHFWLRQ�� FRQWURO�� PHWHULQJ�
DQG� PRQLWRULQJ� V\VWHP�� � ,W� XVHV� ZDYHIRUP
VDPSOLQJ� ���� VDPSOHV�F\FOH�� RI� WKH� FXUUHQW
DQG� YROWDJH� LQSXWV� WRJHWKHU� ZLWK� DSSURSULDWH
DOJRULWKPV� WR� SURYLGH� GLVWULEXWLRQ� DQG� LQGXV�
WULDO�IHHGHU�SURWHFWLRQ�DQG�PRQLWRULQJ�� �0RUH
JHQHUDOO\��WKH�')3����FDQ�EH�DSSOLHG�ZKHUHYHU
RYHUFXUUHQW�� RYHU�XQGHU� YROWDJH�� RYHU�XQGHU
IUHTXHQF\�� UHFORVLQJ�� JHQHUDO� EUHDNHU� FRQWURO�
PHWHULQJ��RU�PRQLWRULQJ�LV�GHVLUHG�

6WDQGDUG� IHDWXUHV� LQFOXGH� WKUHH� SKDVH� DQG
JURXQG� LQVWDQWDQHRXV� DQG� WLPH� RYHUFXUUHQW
IXQFWLRQV�� PHWHULQJ�� GHPDQG� VWRUDJH�� VH�
TXHQFH� RI� HYHQW� UHSRUWLQJ�� RVFLOORJUDSK\�
EUHDNHU� KHDOWK� PRQLWRULQJ�� EUHDNHU� IDLOXUH
ORJLF�� D� UHFORVHU�� DQG� XVHU�FRQILJXUDEOH� ORJLF�
$� ¶IXOO� SURWHFWLRQ·� RSWLRQ� DGGV� QHJDWLYH�
VHTXHQFH� LQVWDQWDQHRXV� DQG� WLPH� RYHUFXUUHQW
IXQFWLRQV�� D� SKDVH� GLUHFWLRQDO� IXQFWLRQ�� D
QHJDWLYH�VHTXHQFH� GLUHFWLRQDO� IXQFWLRQ�� XQ�
GHU�RYHU� YROWDJH� IXQFWLRQV�� XQGHU�RYHU� IUH�
TXHQF\� IXQFWLRQV�� DQG� IDXOW� ORFDWLRQ�� � 2WKHU
RSWLRQV�H[LVW� WR� LQFOXGH�D�56�����SRUW�� D� ]HUR�
VHTXHQFH� GLUHFWLRQDO� IXQFWLRQ�� LQFUHDVHG� GH�
PDQG� VWRUDJH�� SRZHU�TXDOLW\�� V\QF� FKHFN�� DQG
KLJK�LPSHGDQFH�IDXOW�SURWHFWLRQ�

)RU� WKH� SXUSRVH� RI� XQGHUVWDQGLQJ� WKH� RSHUD�
WLRQ�DQG�SHUIRUPDQFH�RI�WKH�')3����IRU�KLJK�
LPSHGDQFH� IDXOWV�� LW� LV�QHFHVVDU\� WR�GHILQH� WKH
KLJK�LPSHGDQFH�IDXOWV�WDUJHWHG�E\� WKLV�GHYLFH�
$� KLJK�LPSHGDQFH� IDXOW� LV� FKDUDFWHUL]HG� E\
KDYLQJ�DQ� LPSHGDQFH� VXIILFLHQWO\�KLJK� WKDW� LW
LV� QRW� GHWHFWHG� E\� FRQYHQWLRQDO� RYHUFXUUHQW
SURWHFWLRQ�� � $� KLJK�LPSHGDQFH�� GRZQHG� FRQ�
GXFWRU� IDXOW� LV� D� KLJK�LPSHGDQFH� IDXOW� IRU
ZKLFK� WKH�SULPDU\� FRQGXFWRU� LV�QR� ORQJHU� LQ�
WDFW�RQ�SROH� WRS� LQVXODWRUV��EXW� LQVWHDG� LV�EUR�
NHQ�DQG� LQ� FRQWDFW�ZLWK� HDUWK�RU� D� JURXQGHG
REMHFW���$Q�DUFLQJ�IDXOW�LV�DQ\�KLJK�LPSHGDQFH
IDXOW�ZKLFK�H[KLELWV�DUFLQJ�

&RPELQDWLRQV�RI� WKHVH� W\SHV�DUH�SRVVLEOH�� �$Q
H[DPSOH� LV� DQ� DUFLQJ�� KLJK�LPSHGDQFH�
GRZQHG� FRQGXFWRU� IDXOW�� � 7KH� LQWHQW� RI� WKH
')3���� LV� WR� GHWHFW� KLJK�LPSHGDQFH� IDXOWV
ZKLFK� DUF�� DQG� WR� GLIIHUHQWLDWH� GRZQHG� FRQ�
GXFWRUV�IURP�LQWDFW�FRQGXFWRUV���(OHFWULFDO�VLJ�
QDWXUHV� DUH� XVHG� WR� LGHQWLI\� WKH� SUHVHQFH� RI
DUFLQJ���,I�WKH�DUFLQJ�EHJLQV�ZLWK�D�ORVV�RI�ORDG
RU�ZLWK� DQ�RYHUFXUUHQW�GLVWXUEDQFH� �DV�PLJKW
RFFXU� ZKHQ� D� FRQGXFWRU� IDOOV� DFURVV� DQRWKHU
SKDVH�RU�D�QHXWUDO�FRQGXFWRU�DQG�WKHQ�IDOOV�WR
WKH�JURXQG��� WKH�')3����DVVXPHV� WKDW�D� FRQ�
GXFWRU� LV�GRZQ�RU�EURNHQ�� � ,I�QHLWKHU�RI� WKHVH
FRQGLWLRQV� LQLWLDWHV� WKH� DUFLQJ�� WKH� ')3���
DVVXPHV�WKDW�D�FRQGXFWRU�LV�VWLOO�LQWDFW���,Q�WKH
LQWHUHVW�RI�V\VWHP�VHFXULW\��WKH�')3����FRQVLG�
HUV� ORVV�RI� ORDG�RU� DQ�RYHUFXUUHQW�GLVWXUEDQFH
WR�LQGLFDWH�D�GRZQHG�FRQGXFWRU� LI�DQG�RQO\� LI
RQH� RI� WKHVH� SUHFHGHV� WKH� DUFLQJ�� DQG� QRW� LI
RQH�RI� WKHVH�RFFXUV�DIWHU� WKH� LQLWLDWLRQ�RI�DUF�
LQJ�� � 7KH� UHDVRQ� LV� WKDW�� IROORZLQJ� D� UHFORVHU
RSHUDWLRQ�� SRZHU�V\VWHP� ORDG� OHYHOV� ZLOO� RIWHQ
FKDQJH�VXIILFLHQWO\�VXFK�WKDW�WKH�')3����FDQ�
QRW� GLVWLQJXLVK� EHWZHHQ� D� UHFORVHU� RSHUDWLRQ
DQG�ORVV�RI�ORDG�GXH�WR�D�EURNHQ�FRQGXFWRU�

7KH� ')3���� LQFOXGHV� D� FDSDELOLW\� IRU� VHWWLQJ
WKH�VHQVLWLYLW\�RI�WKH�KLJK�LPSHGDQFH�IDXOW�GH�
WHFWLRQ�� �%\� FKDQJLQJ� WKLV� VHWWLQJ�� D�XVHU�PD\
FKRRVH�JUHDWHU�VHQVLWLYLW\��ZKLFK�ZRXOG�WHQG�WR
LQFUHDVH� WKH�SHUFHQWDJH�RI� IDXOWV�GHWHFWHG�EXW
GHFUHDVH� WKH� VHFXULW\�� �/LNHZLVH�� D� ORZHU� VHQVL�
WLYLW\�PD\�EH�FKRVHQ��ZKLFK�ZRXOG�WHQG�WR�GH�
FUHDVH� WKH�SHUFHQWDJH�RI� IDXOWV�GHWHFWHG�ZKLOH
SURYLGLQJ� HQKDQFHG� VHFXULW\�� � 7LPH� WR� GHWHF�
WLRQ�LV�DOVR�DIIHFWHG�

,W� LV� GLIILFXOW� WR� GHULYH� D� GHILQLWLYH�� VWDWLVWLFDO
SHUIRUPDQFH� ILJXUH�RI�PHULW� IRU� WKH�')3���·V
KLJK�LPSHGDQFH�IDXOW�GHWHFWLRQ�EHFDXVH�RI�WKH
ZLGH� YDULHW\� RI� JURXQG� DQG� FLUFXLW� FRQGLWLRQV
ZKLFK�PD\� EH� HQFRXQWHUHG�� � +RZHYHU�� EDVHG
XSRQ� GRFXPHQWHG� ILHOG� H[SHULHQFH� DQG� DV�
VXPSWLRQV� RI� FLUFXLW� HQYLURQPHQWDO� FRQGL�
WLRQV�� LW� FDQ� EH� H[SHFWHG� WKDW� DSSUR[LPDWHO\
���� RI� DOO� DUFLQJ�� KLJK�LPSHGDQFH� IDXOWV� ZLOO
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EH�GHWHFWHG�E\�WKH�')3�����DVVXPLQJ�WKDW�WKH
$5&,1*�6(16,7,9,7<�VHWWLQJ� LV�DW���DQG�WKH
UHPDLQLQJ� KLJK�LPSHGDQFH� VHWWLQJV� DUH� DW
WKHLU�GHIDXOW�YDOXHV�

7KH�')3����ZDV�GHVLJQHG�WR�EH�IOH[LEOH�LQ�DS�
SOLFDWLRQ��DQG�DV�D� UHVXOW�� WKHUH�DUH�D�QXPEHU
RI� IHDWXUHV� DYDLODEOH� ZKLFK� DUH� LQWHQGHG� WR
VXSSRUW� XQIRUHVHHQ� VLWXDWLRQV� DQG� IXWXUH
JURZWK���7KH�PRVW�SURPLQHQW�H[DPSOHV�RI�WKLV
SKLORVRSK\�DUH�

• 3URJUDP� PHPRU\� ZKLFK� PD\� EH� DOWHUHG
ZLWKRXW�KDUGZDUH�PRGLILFDWLRQ�RU�(3520
FKDQJH�� DOORZLQJ� VRIWZDUH� XSJUDGHV�� DOJR�
ULWKP�LPSURYHPHQWV��DQG�VRIWZDUH�WR�PHHW
VSHFLDO� FXVWRPHU� QHHGV� WR� EH� GRZQORDGHG
WKURXJK� FRPPXQLFDWLRQV� SRUWV� RQ� WKH� UH�
OD\�

• $Q�DGYDQFHG� FRQILJXUDEOH� ORJLF� DSSURDFK
LV�LPSOHPHQWHG�XVLQJ�;SUHVVLRQ�%XLOGHU��D
:LQGRZV�EDVHG� 3&� SURJUDP�� � 7KLV� DS�
SURDFK�DOORZV� WKH�XVHU� WR�SURJUDP�RXWSXW
FRQWDFWV� XVLQJ� GLJLWDO� LQSXWV�� LQWHUQDOO\
JHQHUDWHG� SURWHFWLRQ� IODJV�� D� YDULHW\� RI
%RROHDQ� JDWHV�� WLPHUV�� DQG� ODWFKHV�� � 7KLV
IOH[LEOH� DSSURDFK� OHDGV� WR� WKH� DELOLW\� WR
FUHDWH�XQLTXH�EUHDNHU� IDLOXUH� VFKHPHV�� UH�
OD\� FRRUGLQDWLRQ� ORJLF�� DQG� RWKHU� XQLTXH
LQSXW�RXWSXW�DSSOLFDWLRQV�

• ,QWHUFKDQJHDEOH�FRPPXQLFDWLRQ�FDUGV�FDQ
EH�VQDSSHG�LQWR�SODFH�RQ�D�VLQJOH�ERDUG�LQ
WKH� UHOD\�� DQG� DOORZ� WKH� UHOD\� WR� VXSSRUW
DGGLWLRQDO� FRPPXQLFDWLRQV� SURWRFROV� YLD
SRUW� ��� � $V� WKH� FRPPXQLFDWLRQV� UHTXLUH�
PHQWV� RI� WKH� XWLOLW\� OHDG� WR� PRUH� FDSDEOH
FRPPXQLFDWLRQV� SURWRFROV�� WKH� UHOD\� FDQ
EH�XSGDWHG�WR�UHPDLQ�FRPSDWLEOH�ZLWK�WKH
DGGLWLRQ�RI�D�QHZ�FRPPXQLFDWLRQ�FDUG�

• 7KH� KDUGZDUH� FRPSXWHU� EXV� VWUXFWXUH� DO�
ORZV�IRU�WKH�DGGLWLRQ�RI�KDUGZDUH�UHTXLUHG
WR�DFKLHYH�QHZ�IXQFWLRQDOLW\�ZKLFK�FDQQRW
EH�DGGUHVVHG�E\�VRIWZDUH�XSJUDGHV�DORQH�

7KH�')3����LV�SDFNDJHG�LQ�D�FRPSDFW����LQFK
UDFN�PRXQW� GUDZRXW� FDVH�� � $� UHYHUVLEOH� IDFH�
SODWH� DOORZV� IRU� HLWKHU� KRUL]RQWDO� RU� YHUWLFDO
PRXQWLQJ��DQG�WKH���LQFK�GHSWK�PDNHV�LW�HDV\

WR� PRXQW� LQ� VZLWFKJHDU�� � )LJXUH� ���� VKRZV� D
')3����PRXQWHG�LQ�D�UDFN�

)LJXUH�������')3����UHOD\��UDFN�PRXQWHG

8VHU� LQWHUDFWLRQ� LV� VXSSRUWHG� DW� WKUHH� OHYHOV�
/('V�RQ�WKH�IURQW�RI�WKH�GHYLFH�SURYLGH�VWDWXV
DW�D�JODQFH��DQ�RSWLRQDO�.H\SDG�'LVSOD\�0RG�
XOH� SURYLGHV� UHPRWH� FRQWURO� DQG� YLHZLQJ� RI
GDWD�� DQG� WKUHH� VHULDO� SRUWV� SHUPLW� D� 3&� FRQ�
QHFWLRQ��56����RU�56�����

$� PRGHO� VHOHFWLRQ� JXLGH� LV� FRQWDLQHG� LQ� WKH
63(&,),&$7,216�FKDSWHU���$�W\SLFDO�H[WHUQDO
FRQQHFWLRQ�GLDJUDP��HOHPHQWDU\��LV�VKRZQ�LQ
)LJXUH�����

$33/,&$7,21
7KH�')3����FDQ�EH�XVHG� WR� VROYH� D� YDULHW\� RI
DSSOLFDWLRQ� UHTXLUHPHQWV�� � 6RPH� SRVVLEOH� DS�
SOLFDWLRQV�DUH�OLVWHG�EHORZ�

• SULPDU\� SURWHFWLRQ� IRU� GLVWULEXWLRQ� RU� LQ�
GXVWULDO�IHHGHUV

• XVH�DV�D�EXV� UHOD\� WR�SURYLGH� IDVW�EXV� IDXOW
SURWHFWLRQ� �UHTXLUHV� FRQWDFW� ZLULQJ� IURP
IHHGHU�UHOD\V�WR�WKH�EXV�UHOD\�

• RYHUFXUUHQW� EDFNXS� SURWHFWLRQ� IRU� WUDQV�
IRUPHUV

• GLUHFWLRQDO� RU� QRQ�GLUHFWLRQDO� RYHUFXUUHQW
EDFNXS� SURWHFWLRQ� IRU� VXEWUDQVPLVVLRQ� RU
WUDQVPLVVLRQ�OLQHV

• GHWHFWLRQ�RI�KLJK�LPSHGDQFH�IDXOWV�WKDW�GR
QRW�SURGXFH�HQRXJK�IDXOW�FXUUHQW�WR�RSHU�
DWH�FRQYHQWLRQDO�RYHUFXUUHQW�IXQFWLRQV
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)LJXUH�������')3����([WHUQDO�&RQQHFWLRQV
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)($785(6

0XOWLSOH�6HWWLQJ�*URXSV

(LJKW� VHSDUDWH� JURXSV� RI�+,�=� DQG� 3527(&�
7,21�VHWWLQJV�DUH�VWRUHG�LQ�WKH�')3���·V�QRQ�
YRODWLOH�PHPRU\��ZLWK�RQO\�RQH�JURXS�DFWLYH�DW
D� JLYHQ� WLPH�� � 7KH� FXUUHQWO\� DFWLYH� JURXS
QXPEHU� LV� GHWHUPLQHG� E\� VHWWLQJ� ������ 6(7�
),/(���7KLV�VHWWLQJ�GLFWDWHV�ZKLFK�LV�WKH�DFWLYH
JURXS� RU� WKDW� WKH� DFWLYH� JURXS� LV� GHWHUPLQHG
E\�WKH�VWDWH�RI�H[WHUQDO�FRQWDFWV���,I�6(7),/(� 
(;7(51$/�� WKHQ�������RU���GLJLWDO� LQSXWV�GH�
WHUPLQH� WKH� DFWLYH� VHWWLQJV� JURXS�� � 5HIHU� WR
7DEOH�����

&RQILJXUDEOH�'LJLWDO�,QSXWV�DQG�2XW�

SXWV

7KH� HLJKW� 'LJLWDO� ,QSXWV� DQG� HLJKW� 'LJLWDO
2XWSXWV�RI�WKH�')3����DUH�QRW�´KDUGZLUHGµ�WR

DQ\� IXQFWLRQ� ZLWKLQ� WKH� UHOD\�� � 7KH� HIIHFW� RI
HDFK� LQSXW� DQG� GULYHU� IRU� HDFK� RXWSXW� LV� GH�
WHUPLQHG� E\� D� VRIWZDUH� H[SUHVVLRQ� ZKLFK� LV� D
SDUW�RI�HDFK�VHWWLQJ�JURXS���7KLV�H[SUHVVLRQ�LV
EXLOW�E\�D�:LQGRZV�EDVHG�VRIWZDUH�DSSOLFDWLRQ
FDOOHG�;SUHVVLRQ�%XLOGHU�

;SUHVVLRQ� %XLOGHU� DOORZV� WKH� LQWHUFRQQHFWLRQ
RI� DQ\� GLJLWDO� LQSXW� DQG� PDQ\� LQWHUQDO� VRIW�
ZDUH� SURWHFWLRQ� ´IODJVµ� �WUXH�IDOVH� FRQGLWLRQV
RI� D� JLYHQ� SURWHFWLRQ� IXQFWLRQ�� E\� PHDQV� RI
%RROHDQ� RSHUDWRUV�� /DWFKHV�� 7LPHUV� DQG
&RXQWHUV�� WR� GULYH� DQ� RXWSXW�� � ,Q� DGGLWLRQ�
HDFK� GLJLWDO� LQSXW� FDQ� EH� QDPHG� E\� WKH� XVHU
VXFK�WKDW� LWV� IXQFWLRQ�LV�FRUUHFWO\� UHSUHVHQWHG�
)RU�H[DPSOH��LI�'LJLWDO�,QSXW���LV�FRQQHFWHG�WR
WKH���E�FRQWDFW�RI�WKH�FLUFXLW�EUHDNHU��,QSXW��
FDQ�EH�QDPHG�´���Eµ��$Q�H[DPSOH�RI�D�ORJLF�LV
VKRZQ�LQ�)LJXUH�����

)LJXUH�������;SUHVVLRQ�%XLOGHU�ORJLF�GLDJUDP
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)RU�HDFK� VHWWLQJV�JURXS� WKHUH� FDQ�EH�D�GLIIHU�
HQW�;SUHVVLRQ�%XLOGHU�/RJLF�� ,Q�PRVW� FDVHV�� LW
LV� H[SHFWHG� WKDW� WKH� VDPH� H[SUHVVLRQ� ZLOO� EH
XVHG� LQ� PRVW� RI� WKH� VHWWLQJV� JURXSV�� EXW� WKH
IOH[LELOLW\� H[LVWV� WR� DGGUHVV� D�PXOWLWXGH� RI� DS�
SOLFDWLRQV�

7KH�')3����FRPHV� VKLSSHG�ZLWK�GHIDXOW�FRQ�
ILJXUDEOH� ORJLF� H[SUHVVLRQV�EXLOW� LQWR�HDFK� VHW�
WLQJ�JURXS���7KHVH�H[SUHVVLRQV�LQFOXGH�

��� /RJLFDO�25�RI�DOO�WULS�SURWHFWLRQ�IODJV

��� %UHDNHU�IDLOXUH�GHWHFWLRQ�ORJLF

7KHVH� DUH� IXOO\� GHVFULEHG� LQ� WKH�&21),*85�
$%/(�/2*,&�'(6,*1�FKDSWHU�

%UHDNHU�&RQWURO�DQG�0RQLWRULQJ

%UHDNHU�&RQWURO

5HPRWH�EUHDNHU� WULSSLQJ�DQG�FORVLQJ� WKURXJK
WKH�')3���� LV� HQDEOHG�RU�GLVDEOHG�E\� D�KDUG�
ZDUH� MXPSHU� ORFDWHG� RQ� WKH� $QDORJ�
,QSXW�2XWSXW�FLUFXLW�ERDUG��VHH�-���LQ�)LJXUH
���� RI� &KDSWHU� ��� +$5':$5(� '(6&5,3�
7,21��� � $V� VKLSSHG� IURP� WKH� IDFWRU\�� WKLV
MXPSHU� LV� SK\VLFDOO\� SUHVHQW�� DQG� UHPRWH
EUHDNHU�FRQWURO�LV�GLVDEOHG���7R�HQDEOH�UHPRWH
EUHDNHU�FRQWURO��WKH�MXPSHU�PXVW�EH�UHPRYHG�

%UHDNHU�+HDOWK�0RQLWRU

7KH�')3�����FDOFXODWHV�DQG�VWRUHV�WKH�FXPXOD�
WLYH�,;7�YDOXH��ZKHUH���≤�[�≤����LQ������VWHSV��
IRU� HDFK� RI� WKUHH� SKDVHV� ZKHQ� WKH� DVVRFLDWHG
EUHDNHU�RSHQV�� �7KH� YDOXH�RI� [� LV� GHWHUPLQHG
E\� WKH� VHWWLQJ�� ����� %+(;3�� � 7KH� FXUUHQW
YDOXH� LV� WKH� FDOFXODWHG� DYHUDJH� 506� YDOXH� RI
FXUUHQW�SULRU� WR�RSHQLQJ�RI� WKH�EUHDNHU�� �7KH
WLPH�7� LV� D� VHWWLQJ�� %5.5$5&70(�� WKDW� LGH�
DOO\� UHSUHVHQWV� WKH� DUFLQJ� WLPH� RI� WKH� PDLQ
FRQWDFWV�� � +RZHYHU�� LI� WKH� DUFLQJ� WLPH� LV� QRW
NQRZQ�� WKHQ� WKH� QRPLQDO� EUHDNHU� RSHQLQJ
WLPH�PD\�EH�XVHG�

$� EUHDNHU� KHDOWK� LQWHUUXSWLQJ� GXW\� WKUHVKROG
LV�HVWDEOLVKHG�E\�D�VHWWLQJ��%+7+5���,I�����RI

WKLV� WKUHVKROG� VHWWLQJ� LV� H[FHHGHG�� D� EUHDNHU
KHDOWK�VRIWZDUH�IODJ�LV� LVVXHG��FDQ�EH�ZLUHG�WR
DQ�RXWSXW�E\� FRQILJXUDEOH� ORJLF��� �7KH� LQWHQW
RI�WKH�%UHDNHU�+HDOWK�0RQLWRU�IXQFWLRQ�LV�WKDW
WKLV� DODUP� ZLOO� EH� XVHG� WR� LQLWLDWH� EUHDNHU
PDLQWHQDQFH� UDWKHU� WKDQ� UHO\LQJ� RQ� D� IL[HG
VFKHGXOH�RU�RII�OLQH�FDOFXODWLRQV�RI�FXPXODWLYH
,;7�� �*HQHUDOO\�� WKH� LQWHUUXSWLQJ� GXW\� WKUHVK�
ROG� FDQ� EH� REWDLQHG� IURP� WKH� EUHDNHU�PDQX�
IDFWXUHU�� � $� UXQQLQJ� FRXQW� RI� WKH� QXPEHU� RI
EUHDNHU�RSHQLQJV�LV�DOVR�PDLQWDLQHG�

%UHDNHU� RSHQLQJ� LV� GHWHUPLQHG� E\� GHWHFWLQJ
WKDW�WKH�506�FXUUHQW�IRU�HDFK�SKDVH�KDV�IDOOHQ
EHORZ� ���� DPSV� VHFRQGDU\� DQG� WKDW� D� ���E
DX[LOLDU\�FRQWDFW�KDV�SDVVHG�WKURXJK�DQ�RSHQ�
WR�FORVHG�WUDQVLWLRQ�GXULQJ�D�ZLQGRZ�IURP�WKH
SUHYLRXV���VHFRQGV�WKURXJK�WKH�QH[W���F\FOHV�

127(��,I�D�GLJLWDO� LQSXW�KDV�QRW�EHHQ�FRQILJ�
XUHG� IRU� ����E� &217$&7��� WKHQ� %UHDNHU
+HDOWK�0RQLWRULQJ�LV�HIIHFWLYHO\�RXW�RI�VHUYLFH�

,I� D� EUHDNHU� LV� FRQQHFWHG� WR� WKH�')3���� WKDW
KDV�KDG�SULRU� XVH�� WKH�')3���� DFFHSWV� LQLWLDO
FXPXODWLYH� YDOXHV� IRU� HDFK� SKDVH� DQG� DQ� LQL�
WLDO� YDOXH� IRU� WKH� WRWDO� QXPEHU� RI� WULSV�� � 7KLV
LQLWLDOL]DWLRQ�LV�DFFRPSOLVKHG�WKURXJK�D� VHULDO
SRUW�� � 7KH� EUHDNHU� KHDOWK� YDOXHV� FDQ� DOVR� EH
UHVHW�WKURXJK�D�VHULDO�SRUW�XSRQ�FRPSOHWLRQ�RI
EUHDNHU� PDLQWHQDQFH�� � ,I� WKH� ')3���� LV� FRQ�
ILJXUHG� WR� DOORZ� .H\SDG�'LVSOD\� 0RGXOH� UH�
VHWV��D�EUHDNHU�KHDOWK�UHVHW�FDQ�DOVR�EH�DFFRP�
SOLVKHG�WKURXJK�WKH�.H\SDG�'LVSOD\�0RGXOH�

7ULS�&LUFXLW�0RQLWRUV

:LWKLQ� WKH� ')3����� WKH� '&� EDWWHU\� YROWDJH
DFURVV� WKH� 287387� �� DQG� WKH� 287387� �
FRQWDFWV� DUH� PRQLWRUHG� HYHU\� VHFRQG� WR� LQGL�
FDWH�LI�WKH�H[WHUQDO�FRQWURO�RU�WULS�FLUFXLW�LV�LQ�
WDFW���7KLV�IXQFWLRQ�LV�HQDEOHG�ZKHQHYHU����E
67$786�LV�VHOHFWHG�IRU�D�'LJLWDO�,QSXW���2QFH
���E� 67$786� LV� VHOHFWHG� WKH� IROORZLQJ� WDEOH
VKRZV�WKH�RXWSXW�IRU�WKH�7ULS�&LUFXLW�0RQLWRU�
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7DEOH�����7ULS�&LUFXLW�0RQLWRU�2XWSXW

%UHDNHU�6WDWXV
�$V�LQGLFDWHG�E\����E�

7ULS�,VVXHG 9ROWDJH�3UHVHQW
DW�2XWSXW��

7&0
IRU�287387�

����������; <(6 <HV �
����������; <(6 1R �
����������2SHQ 12 ; �
����������&ORVHG 12 1R �
����������&ORVHG 12 <HV �

����;� �'RQ·W�FDUH �� �1R�$ODUP �� �$ODUP

,I� ���E� 67$786� LV� QRW� VHOHFWHG� WKH� ')3���
ZLOO� QRW� VHW� DQ\� 7&0� DODUPV�� � ,I� WKH� ���E
67$786�LV�UHPRYHG�ZKLOH�D�7&0�DODUP�LV�RQ
WKH� DODUP� ZLOO� EH� FOHDUHG�� � $OO� 7&0� DODUPV
FRQVLVW�RI�DQ�HYHQW�EHLQJ�ORJJHG��7ULS�&LUFXLW
��� 0RQLWRU� $ODUP� 2Q�� DQG� D� IODJ� EHLQJ� VHW
�287�)$,/��� � :KHQ� WKH� 7&0� DODUP� LV
FOHDUHG� DQRWKHU� HYHQW� LV� ORJJHG� �7ULS�&LUFXLW
���0RQLWRU�$ODUP�2II��DQG� LWV� IODJ� LV� FOHDUHG
�287�)$,/��

,Q�DGGLWLRQ��D�FXUUHQW�VHQVRU�LV�ZLUHG�LQ�VHULHV
ZLWK�WKH�287387���DQG�287387���FRQWDFWV
WR�GHWHFW�GF� FXUUHQW� IORZ�ZKHQ� WKH� DVVRFLDWHG
FRQWDFW�FORVHV���,I�RQH�RI�WKHVH�WZR�FRQWDFWV�GR
FORVH�DQG�WKH�FXUUHQW�VHQVRU�PHDVXUHV�����PLO�
OLDPSHUHV�RU�PRUH�RI�GF�FXUUHQW��WKHQ�D��7ULS
&LUFXLW� ������ (QHUJL]HG�� HYHQW� PHVVDJH� LV
JHQHUDWHG�

%UHDNHU�)DLOXUH

%UHDNHU� )DLOXUH� &RQILJXUDEOH� /RJLF� LV� LQ�
FOXGHG�DV�D�GHIDXOW�H[SUHVVLRQ�LQ�WKH�')3����
7KLV� LV� D� VLPSOH� H[SUHVVLRQ�� LQ� ZKLFK� DQ\
EUHDNHU� WULS� LV� ORJLFDOO\�$1'HG�ZLWK�D�FXUUHQW
OHYHO�GHWHFWRU�� �7KH�RXWSXW�RI� WKLV� ORJLF� LV� IHG
WR�D�WLPHU���,I�WKLV�WLPHU�SURGXFHV�DQ�RXWSXW��D
IODJ� LV� UDLVHG� ZKLFK� FDQ� EH� FRQQHFWHG� WR� DQ
RXWSXW� FRQWDFW�� � 7KLV� IODJ� DOVR� DFWLYDWHV� WKH
%UHDNHU� )DLO� /('� RQ� WKH� IURQW� SDQHO�� � 7KH
ORJLF�GLDJUDP� IRU� WKLV� IXQFWLRQ� LV�SURYLGHG� LQ
WKH� &21),*85$%/(� /2*,&� FKDSWHU�� � 7KLV
FDQ�EH�DOWHUHG�E\�WKH�XVHU�LI�GHVLUHG�

3KDVH�5RWDWLRQ�6HOHFWLRQ

7KH� ')3���� ZLOO� RSHUDWH� SURSHUO\� IRU� SKDVH
URWDWLRQ�$�%�&�RU�$�&�%�ZKLOH�PDLQWDLQLQJ�WKH
VDPH�H[WHUQDO�97�DQG�&7�ZLULQJ�WR�WKH�UHOD\�
3KDVH� URWDWLRQ� LV� VHOHFWHG� YLD� VHWWLQJ� �����
3+$6'(6*�

2SHQ�'HOWD�:\H�:\H�97�&RQQHFWLRQV

7KH�')3����ZLOO�RSHUDWH�SURSHUO\�IRU�H[WHUQDO
97� FRQQHFWLRQV� WKDW� DUH� FRQQHFWHG� LQ� WKH
2SHQ�'HOWD�RU�:\H�:\H�FRQILJXUDWLRQ���7KHVH
FRQQHFWLRQV�DUH�VKRZQ�LQ�)LJXUH�������7KH�FRU�
UHFW�97�FRQQHFWLRQ�LV�VHOHFWHG�YLD�VHWWLQJ������
3+$6327/�

3RZHU�8S�6HOI�7HVWV

7KH� PRVW� FRPSUHKHQVLYH� VHOI� WHVWLQJ� RI� WKH
')3���� LV� SHUIRUPHG� GXULQJ� D� SRZHU�XS�
6LQFH� WKH�')3���� LV� QRW� SHUIRUPLQJ� DQ\� SUR�
WHFWLRQ� RU� PRQLWRULQJ� DFWLYLWLHV� DW� WKDW� WLPH�
WHVWV�WKDW�ZRXOG�EH�GLVUXSWLYH�WR�UXQWLPH�SURF�
HVVLQJ�PD\�EH�SHUIRUPHG�� �7KH�SRZHU�RQ�VHOI�
WHVWV� DWWHPSW� WR� YHULI\� WKH�')3���·V� KDUGZDUH
FRPSRQHQWV� �(3520�� ORFDO� 5$0�� LQWHUUXSW
FRQWUROOHU�� WLPHU� FKLS�� VHULDO� SRUWV�� '0$
FKDQQHOV�� QRQYRODWLOH� PHPRU\�� DQDORJ� DQG
GLJLWDO� ,�2� FLUFXLWU\�� .H\SDG�'LVSOD\�0RGXOH
KDUGZDUH��HWF���

,Q�PRVW� FDVHV�� LI� DQ\� FULWLFDO� VHOI�WHVW� IDLOXUH� LV
GHWHFWHG�� WKH� ')3���� ZLOO� QRW� FRQWLQXH� LWV
SRZHU�XS��QRU�ZLOO�LW�FDXVH�D�UHVHW���$Q�DWWHPSW
ZLOO�EH�PDGH�WR�VWRUH�WKH�')3����VWDWXV�DQG�WR
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LQLWLDOL]H� WKH� .H\SDG�'LVSOD\�0RGXOH� DQG� UH�
PRWH�FRPPXQLFDWLRQV�KDUGZDUH�VRIWZDUH�LQ�D
UHGXFHG� RSHUDWLRQ� PRGH�� � $W� WKLV� SRLQW�� WKH
')3���� VHOI�WHVW� DODUP� FRQWDFW� LV� HQHUJL]HG�
1R� SURWHFWLRQ� IXQFWLRQV� DUH� HQDEOHG� LQ� WKLV
PRGH�

,I� QR� IDLOXUHV� DUH� GHWHFWHG�� WKH� ')3���� FRP�
SOHWHV� LQLWLDOL]DWLRQ� RI� LWV� KDUGZDUH� DQG� VRIW�
ZDUH���7KLV�LQFOXGHV�UHDGLQJ�LQIRUPDWLRQ�IURP
WKH� VHULDO� QRQYRODWLOH� 5$0� LQ� WKH� PDJQHWLFV
PRGXOH�� VWRUHG� GXULQJ� WKH� PDQXIDFWXULQJ
SURFHVV�� WR� GHWHUPLQH� WKH� FDOLEUDWLRQ� FRHIIL�
FLHQWV� RI� WKH� PDJQHWLFV� LQ� WKH� XQLW�� � 7KH
SRZHU�XS�SURFHGXUH�LV�FRPSOHWHG�LQ�DERXW�RQH
PLQXWH���'XULQJ�WKH�FRXUVH�RI�WKLV�SRZHU�XS��D
SRZHU�XS� VHOI�WHVW�RI� WKH�GLVSOD\� VHJPHQWV� DQG
/('V� LV� SHUIRUPHG� IRU� XVHU� YHULILFDWLRQ�� � $
SDXVH� LV� LQFRUSRUDWHG� GXULQJ� WKLV� F\FOH� WR� ID�
FLOLWDWH� UHSURJUDPPLQJ� WKH� UHOD\�� DQG� WKH
.H\SDG�'LVSOD\�0RGXOH�SUHVHQWV� WKH�PHVVDJH
´'2:1/2$'�02'(µ�� � 7KLV� LV� LQWHQGHG� WR
VXSSRUW� IXWXUH� VRIWZDUH� XSJUDGHV�� � $V� WKH
SRZHU�RQ�GLDJQRVWLFV�DUH�UXQ�DQG�WKH�V\VWHP
V
KDUGZDUH�DQG�VRIWZDUH�DUH�LQLWLDOL]HG��ILUVW�WKH
PHVVDJH�´67$57,1*�$33/,&$7,21�&2'(µ�
WKHQ�WKH�PHVVDJH��,1,7,$/,=,1*��DSSHDUV�RQ
WKH� WRS� OLQH� RI� WKH� .H\SDG�'LVSOD\� 0RGXOH�
:KHQ� DOO� ')3���� LQLWLDOL]DWLRQ� LV� FRPSOHWHG
VDWLVIDFWRULO\�� WKH�PHVVDJH� ´*(�32:(5�0$1�
$*(0(17µ� DSSHDUV� RQ� WKH� WRS� OLQH� RI� WKH
GLVSOD\� IROORZHG� E\� ´')3���µ�� ´35(66� ,1)�
6(7�� $&7µ� DQG� ´)25�0(186µ� RQ� WKH� QH[W
WKUHH� OLQHV��7KH�XQLW� LV� WKHQ� UHDG\� IRU� RSHUD�
WLRQ��7KH�')3���� WKHQ� EHJLQV� DFTXLULQJ� DQG
SURFHVVLQJ�GDWD�

5XQ�7LPH�6HOI�7HVWV

7KH�')3���·V�UXQ�WLPH�VHOI�WHVW�GLDJQRVWLFV�DUH
H[HFXWHG�RQ�D� UHJXODU�EDVLV�GXULQJ�RQOLQH�RS�
HUDWLRQ�� �7KHVH� VHOI�WHVWV�DUH� LQWHQGHG� WR�GLDJ�
QRVH�SRVVLEOH� UHDO�WLPH� IDLOXUHV�GXH� WR� FRPSR�
QHQW�DJLQJ��SUHPDWXUH�FRPSRQHQW�IDLOXUH��HWF�
7HVWV� WKDW�DUH� UXQ�YHULI\�')3����PHPRU\� FHOO
LQWHJULW\�DQG�EXV�FRQQHFWLRQV�ZLWKRXW�GLVWXUE�
LQJ� RQJRLQJ� DOJRULWKPLF� DQG� FRPPXQLFDWLRQ
SURFHVVHV�

,I� DQ\� UXQWLPH� VHOI�WHVW� IDLOV�� WKH� WHVW� LV� UH�
SHDWHG�� �7R�GHFODUH�D�FRPSRQHQW��IDLOHG���WKH
WHVW� RI� WKDW� FRPSRQHQW� PXVW� IDLO� WKUHH� FRQ�
VHFXWLYH�WLPHV���,Q�PRVW�FDVHV��UXQWLPH�VHOI�WHVW
IDLOXUHV�ZLOO� IRUFH� D� UHVHW� LQ� DQ�DWWHPSW� WR� JHW
WKH� IDLOHG� FRPSRQHQW� ZRUNLQJ� DJDLQ�� � $V� DQ
H[WHQVLRQ� RI� WKH� UXQWLPH� GLDJQRVWLF� VHOI�WHVWV�
WKH� XVHU�PD\� LQLWLDWH� D� YLVXDO�UHVSRQVH� WHVW� RI
WKH�.H\SDG�'LVSOD\�0RGXOH�DW�DQ\�WLPH���)RU�D
GHWDLOHG� GHVFULSWLRQ� RI� WKLV� .H\SDG�'LVSOD\
0RGXOH�VHOI�WHVW��UHIHU�WR�$FWLRQ�0HQX�2SWLRQV
LQ�WKH�/2&$/�,17(5)$&(6�FKDSWHU�

7KH�')3���� NHHSV� D� UXQQLQJ� FRXQW� RI� ZDUP
ERRWV� WKDW� UHVXOW� IURP� WKH�GHWHFWLRQ� RI� D� UXQ�
WLPH� VHOI�WHVW� IDLOXUH�� � 2QO\� IRXU� UHVHWV� DUH� DO�
ORZHG� LQ� D� RQH�KRXU� SHULRG�� � 2Q� WKH� IRXUWK
UHVHW�� WKH�')3����GRHV�QRW�SHUIRUP� LQLWLDOL]D�
WLRQ��EXW�LQVWHDG�IROORZV�WKH�VDPH�SURFHGXUH�DV
SUHYLRXVO\� GHVFULEHG� ZKHQ� D� FULWLFDO� VHOI�WHVW
IDLOXUH�LV�GHWHFWHG�RQ�SRZHU�XS�

5HSRUWLQJ

&RQILJXUDEOH� 7LPH� ,QWHUYDO� 'HPDQG� 5HSRUW�

LQJ

'HPDQG�SURILOHV�DUH�PDLQWDLQHG�SHU�SKDVH� LQ
WKH� ')3���� IRU� WKH� FXUUHQWV�� ZDWWV�� 9$5V�� ��
SKDVH�9$��DQG�SRZHU�IDFWRU��DV�ZHOO�DV� IRU� WKH
PLQLPXP�� PD[LPXP�� DQG� DYHUDJH� WRWDO� KDU�
PRQLF� GLVWRUWLRQ� �7+'�� DQG� PLQLPXP� ��
VHFRQG� DYHUDJH� 506� YROWDJHV� LQ� PRGHOV� WKDW
LQFOXGH� SRZHU� TXDOLW\� PRQLWRULQJ�� � 7KH� GH�
PDQG�SURILOHV�DUH�DYHUDJHV�WKDW�DUH�FDOFXODWHG
EDVHG�RQ�DQ�LQWHUYDO�RI�WLPH�NQRZQ�DV�WKH�GH�
PDQG�SHULRG��ZKLFK�LV�FRQILJXUDEOH�IURP���WR
���PLQXWHV�� LQ�RQH�PLQXWH� VWHSV�� �7KH�PRGHO
RI�WKH�')3����GHWHUPLQHV�ZKHWKHU�WKH�XQLW� LV
FDSDEOH�RI�VWRULQJ�HLWKHU�����RU������ VHSDUDWH
HQWULHV�RI�GDWD�� �7KH� UDQJH� LQ�GD\V�RI� VWRUDJH
RI�GHPDQG�GDWD� LV� JLYHQ� LQ�7DEOH� ����� � $V� DQ
H[DPSOH�� IRU� D� UHOD\� ZLWK� ´��� GD\� GHPDQG
GDWD�µ�D�VDPSOLQJ�SHULRG�RI����PLQXWHV�\LHOGV�D
FDSDELOLW\�IRU����GD\V�RI�VWRUHG�GHPDQG�GDWD�
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7DEOH�������'HPDQG�5HSRUWLQJ

'HPDQG

5HSRUWLQJ

2SWLRQ

/RZHU�/LPLW�LQ

GD\V

�*UHDWHVW�QXPEHU

RI�VDPSOHV�SHU

GD\�

8SSHU�OLPLW�LQ

GD\V��/RZHVW

QXPEHU�RI�VDP�

SOHV�SHU�GD\�

%DVLF

����

�VDPSOHV�

^����VDPSOHV�����

VDPSOH����PLQ�`��

�����PLQ�GD\� 

�����GD\V

^����VDPSOHV�����

VDPSOH�����PLQ�`��

�����PLQ�GD\� ��

GD\V

���GD\

GHPDQG

PHPRU\

�����

VDPSOHV�

^�����VDPSOHV�����

VDPSOH����PLQ�`��

�����PLQ�GD\� ����

GD\V

^�����VDPSOHV�����

VDPSOH�����PLQ�`��

�����PLQ�GD\� ����

GD\V

'HPDQG� SURILOHV� FDQ� EH� DFFHVVHG� WKURXJK� D
VHULDO�SRUW���6HH�WKH�WZR�UHPRWH�DFFHVV�FKDSWHUV
IRU�D�GHWDLOHG�GHVFULSWLRQ�RI�KRZ�WKHVH�SURILOHV
FDQ�EH�RUJDQL]HG�DQG�DFFHVVHG�XVLQJ�D�3&�

'DLO\�0D[LPXP�'HPDQG�5HSRUWLQJ

,Q� DGGLWLRQ� WR� WKH� GHPDQG� SURILOHV�� D� ���GD\
KLVWRU\�RI�GDLO\�PD[LPXPV��RU�PLQLPXPV��GH�
SHQGLQJ�RQ� WKH�GDWD�� LV�DOVR�PDLQWDLQHG�� � ,Q�
FOXGHG� LQ� WKLV� KLVWRU\� DUH� WKH� PD[LPXP� FXU�
UHQW� SHU� SKDVH� DQG� QHXWUDO�� WKH� PD[LPXP
WKUHH�SKDVH� ZDWWV�� 9$5V�� DQG� 9$�� DQG� WKH
PLQLPXP� WKUHH�SKDVH� SRZHU� IDFWRU�� � )RU
')3���� PRGHOV� WKDW� SURYLGH� SRZHU� TXDOLW\
PRQLWRULQJ�� WKH� PD[LPXP� 7+'� SHU� FXUUHQW
DQG�YROWDJH�SKDVH�DQG�WKH�PLQLPXP���VHFRQG
506� YROWDJH� SHU� SKDVH� DUH� DOVR� LQFOXGHG�
(DFK� HQWU\� LV� WLPH� VWDPSHG� LQGHSHQGHQWO\� WR
WKH�QHDUHVW�VHFRQG�

7KH����GD\� ORJ�RI�GDLO\�PD[LPXPV�FDQ�EH�DF�
FHVVHG� WKURXJK� D� VHULDO� SRUW�� � 6HH� WKH� WZR� UH�
PRWH�DFFHVV�FKDSWHUV�IRU�D�GHWDLOHG�GHVFULSWLRQ
RI� KRZ� WKLV� LQIRUPDWLRQ� LV� RUJDQL]HG� DQG� DF�
FHVVHG�XVLQJ�D�3&�

3HDN�9DOXH�5HSRUWLQJ

3HDN� YDOXHV� �ERWK� SRVLWLYH� DQG� QHJDWLYH�� DUH
PDLQWDLQHG� LQ� WKH� ')3���� ZKLFK� UHSUHVHQW
PD[LPXP� YDOXHV� �RU� PLQLPXPV�� GHSHQGLQJ
RQ� WKH� GDWD�� VLQFH� WKH� GDWD� VWRUDJH� PHPRU\

ZDV� ODVW� FOHDUHG�� � 3HDN� HQWULHV� LQFOXGH� WKH
PD[LPXP� SKDVH� DQG� QHXWUDO� FXUUHQWV�� WKH
PD[LPXP� WKUHH�SKDVH� ZDWWV�� 9$5V�� DQG� 9$�
DQG� WKH� PLQLPXP� WKUHH�SKDVH� SRZHU� IDFWRU�
3HDN� 7+'V� IRU� HDFK� SKDVH� FXUUHQW� DQG� YROW�
DJH��DV�ZHOO�DV�WKH�PLQLPXP���VHFRQG�DYHUDJH
506� YROWDJHV� SHU� SKDVH� DUH� DOVR� LQFOXGHG� LQ
PRGHOV�WKDW�SURYLGH�SRZHU�TXDOLW\�PRQLWRULQJ�

7KH� ODWHVW� SHDN�GDWD� FDQ� EH� DFFHVVHG� RU� UHVHW
YLD�D�VHULDO�SRUW���7KH�SHDNV�FDQ�DOVR�EH�YLHZHG
RQ� WKH� .H\SDG�'LVSOD\� 0RGXOH�� DQG� FDQ� EH
UHVHW� WKURXJK� WKH� .H\SDG�'LVSOD\� 0RGXOH� LI
WKH�VHWWLQJV�DOORZ�WKLV�

(YHQW�5HSRUWLQJ

$� ORJ� RI� HYHQWV� LV� PDLQWDLQHG� LQ� WKH� ')3���
WKDW� FRQWDLQV� WKH� ODVW� ���� V\VWHP� HYHQWV�� � )RU
HYHQW� VHTXHQFLQJ�� HYHQWV� DUH� WLPH� VWDPSHG� WR
WKH�QHDUHVW�RQH�WHQWK�RI�D�PLOOLVHFRQG���([DP�
SOHV� RI� HYHQWV� ORJJHG� LQFOXGH� DODUPV�� FRQWDFW
RSHUDWLRQV�� ORJLQV� DQG� ORJRXWV�� RVFLOORJUDSK\
FDSWXUHV��UHPRWH�RSHUDWLRQV��DQG�UHVHWV���(YHQW
GDWD� FDQ� EH� DFFHVVHG� WKURXJK� D� VHULDO� SRUW�
6HH� WKH� WZR� UHPRWH� DFFHVV� FKDSWHUV� IRU� D� GH�
WDLOHG�GHVFULSWLRQ�RI�KRZ�HYHQW�UHSRUWV�DUH�RU�
JDQL]HG�DQG�DFFHVVHG�XVLQJ�D�3&�

)DXOW�5HSRUWLQJ

:KHQHYHU� D� SURWHFWLRQ� IXQFWLRQ� RSHUDWHV�� D
IDXOW� UHSRUW� LV� FDSWXUHG��7KLV� VWRUHV� SHUWLQHQW
LQIRUPDWLRQ� �XQLW� ,'�� GDWH� DQG� WLPH�� RSHUDW�
LQJ�WLPH��SUH�IDXOW�FXUUHQWV��IDXOW�FXUUHQWV�DQG
YROWDJHV�� IDXOW� W\SH�� RSHUDWLRQ� W\SH�� VHOHFWHG
HYHQWV��LQ�WKH�')3������&RPSOHWH�GDWD�IRU�WKH
PRVW� UHFHQW� IDXOWV� LV� PDLQWDLQHG�� XS� WR� D
PD[LPXP�QXPEHU� RI� IDXOWV�� � 7KLV�PD[LPXP
FDQ�EH� VHW� WR�HLWKHU���� ��� ��� ��� ����RU����� �7KH
IDXOW� GDWD� FDQ� EH� DFFHVVHG� WKURXJK� D� VHULDO
SRUW�� RU� DQ� DEEUHYLDWHG� VXPPDU\� FRQWDLQLQJ
RQO\�WKH�IDXOW�W\SHV��RSHUDWLRQ�W\SHV��DQG�GDWHV
DQG�WLPHV�FDQ�EH�YLHZHG�RQ�WKH�')3���·V�.H\�
SDG�'LVSOD\�0RGXOH���$�IXOO�GHVFULSWLRQ�RI�WKLV
IDXOW� GLVSOD\� LV� FRQWDLQHG� LQ� WKH� /2&$/� ,1�
7(5)$&(6� FKDSWHU�� � 'HWDLOHG� LQIRUPDWLRQ
UHJDUGLQJ�WKH�3&�SUHVHQWDWLRQ�RI�IDXOW�UHSRUWV
LV�FRQWDLQHG�LQ�WKH�WZR�UHPRWH�DFFHVV�FKDSWHUV�
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2VFLOORJUDSK\��5HJXODU��506��+L=��7+'

2VFLOORJUDSK\� GDWD� DUH� VWRUHG� LQ� FDSDFLWRU�
EDFNHG�G\QDPLF�5$0��&$35$0����)ROORZLQJ
ORVV� RI� ')3���� FRQWURO� SRZHU�� WKH� RVFLOORJUD�
SK\� GDWD� ZLOO� EH� PDLQWDLQHG� IRU� DW� OHDVW� ��
KRXUV�

127(�� $OO� WKH� LQVWDQWDQHRXV� DQG� 506� RVFLO�
ORJUDSK\� FDSWXUH� GDWD� LV� GHVWUR\HG� ZKHQ� WKH
RVFLOORJUDSK\� PHPRU\� VL]H� FRQILJXUDWLRQ� LV
FKDQJHG�

5HJXODU�2VFLOORJUDSK\�'DWD

$� 5HJXODU� 2VFLOORJUDSK\� LQ� WKH� ')3���� FRQ�
WDLQV����VDPSOH�F\FOH�GDWD�IRU�WKH�LWHPV�OLVWHG
LQ�7DEOH�������7KH�QXPEHU�RI�SUH�IDXOW�F\FOHV�LV
����7KH�QXPEHU�RI�RVFLOORJUDSK\�FDSWXUHV�DQG
SRVW� IDXOW� F\FOHV� GHSHQGV� RQ� VHWWLQJ� ����
180)/76��������������RU�������,I�VHWWLQJ�����LV
��WKHQ�WKH�')3����ZLOO�KDYH�RQH�RVFLOORJUDSK\
FDSWXUH� ZLWK� ���� F\FOHV� RI� SRVW� IDXOW� GDWD�� � ,I
VHWWLQJ�����LV�DQRWKHU�YDOXH�WKH�QXPEHU�RI�SRVW
IDXOW�F\FOHV�ZLOO�EH�HTXDO�WR�����GLYLGHG�E\�VHW�
WLQJ� ����� 7KH� QXPEHU� RI� RVFLOORJUDSK\� FDS�
WXUHV�HTXDOV�VHWWLQJ�����

7ULJJHULQJ�RI�5HJXODU�2VFLOORJUDSK\

7KH� WULJJHULQJ� RI� UHJXODU� RVFLOORJUDSK\� LV� DF�
FRPSOLVKHG� LI� DQ\� IXQFWLRQ� �H[FHSW� +L=�
SLFNV�XS� DQG� VXEVHTXHQWO\� WULSV�� � ,I� WKH� IXQF�
WLRQ�SLFNV�XS��EXW�GRHV�QRW�WULS�D�UHJXODU�RVFLO�
ORJUDSK\� ZLOO� EH� VDYHG� RQO\� LI� VHWWLQJ� ����� RU
������26&0$6.��RU�26&0$6.���KDV�D�RQH�LQ
WKH� SRVLWLRQ� FRUUHVSRQGLQJ� WR� WKH� IXQFWLRQ
WKDW� SLFNHG�XS�� � $OVR�� D� UHJXODU� RVFLOORJUDSK\
FDQ� EH� WULJJHUHG� WKURXJK� HLWKHU� D� GLJLWDO� LQ�
SXW��')3����/LQN��RU�00,�

6HWWLQJ� ������ 180)/76� VHWV� WKH� QXPEHU� RI
5HJXODU� 2VFLOORJUDSK\� FDSWXUHV� WKH� ')3���
FDQ� VWRUH� DW� DQ\� RQH� WLPH�� � :KHQHYHU� D� QHZ
RVFLOORJUDSK\�FDSWXUH� LV�PDGH� WKH�GDWD� LV� ILUVW
VWRUHG�LQ�D�WHPSRUDU\�EXIIHU��WKH�')3����PXVW
WKHQ�GHWHUPLQH�LI�LW�VKRXOG�VWRUH�WKLV�QHZ�FDS�
WXUH���7KLV�GHWHUPLQDWLRQ�LV�PDGH�ZLWK�VHWWLQJV
������180)/76�DQG�VHWWLQJ�������26&7,0(�
,I� WKH� UHOD\� KDV� FXUUHQWO\� VWRUHG� D� QXPEHU� RI
5HJXODU� 2VFLOORJUDSKLHV� WKDW� LV� OHVV� WKDQ� VHW�
WLQJ� ������ 180)/76� WKH� ')3���� ZLOO� VWRUH
WKH� QHZ� FDSWXUH�� � ,I� WKH� UHOD\� KDV� FXUUHQWO\

VWRUHG� D� QXPEHU� RI� 5HJXODU� 2VFLOORJUDSKLHV
WKDW� LV� HTXDO� WR� VHWWLQJ� ������ 180)/76� WKH
UHOD\�ZLOO�ILUVW�FKHFN�WR�VHH�LI�WKH�ROG�RVFLOORJUD�
SK\�FDSWXUHV�KDYH�HYHU�EHHQ�GRZQORDGHG�IURP
WKH� UHOD\�� � ,I� WKHUH� DUH� RVFLOORJUDSK\� FDSWXUHV
WKDW�KDYH�EHHQ�GRZQORDGHG�IURP�WKH�UHOD\�WKH
ROGHVW�RI� WKHVH� FDSWXUHV�ZLOO� EH�RYHUZULWWHQ�E\
WKH�QHZ�FDSWXUH���,I�LQ�WKH�UHOD\�WKHUH�DUH�RQO\
FDSWXUHV� WKDW� KDYH� QHYHU� EHHQ� GRZQORDGHG
IURP�WKH�UHOD\�WKH�UHOD\�ZLOO�FKHFN�WKH�GDWH�RI
WKHVH� XQUHDG� FDSWXUHV�� � ,I� WKH� ROGHVW� RI� WKHVH
FDSWXUHV� KDV� EHHQ� LQ� WKH� ')3���� IRU� D� WLPH
JUHDWHU�WKDQ�VHWWLQJ�������26&7,0(�WKLV�FDS�
WXUH�ZLOO�EH�RYHUZULWWHQ�ZLWK� WKH�QHZ�FDSWXUH�
,I� DOO� RI� WKH� XQUHDG� FDSWXUHV� DUH� QHZHU� WKDQ
WKH� WLPH� LQ� VHWWLQJ� ������ 26&7,0(� WKH� QHZ
FDSWXUH�ZLOO�QRW�EH�VWRUHG�E\�WKH�UHOD\�
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7DEOH�����5HJXODU�2VFLOORJUDSK\�'DWD

,WHP�1DPH 'HVFULSWLRQ

,D 3KDVH�$�&XUUHQW

,E 3KDVH�%�&XUUHQW

,F 3KDVH�&�&XUUHQW

,Q 1HXWUDO�&XUUHQW

9D 3KDVH�$�YROWDJH

9E 3KDVH�%�YROWDJH

9F 3KDVH�F�YROWDJH

&&� &RQWDFW� &RQYHUWHU� �� �D�N�D�� 'LJLWDO
,QSXW�

&&� &RQWDFW�&RQYHUWHU��

&&� &RQWDFW�&RQYHUWHU��

&&� &RQWDFW�&RQYHUWHU��

&&� &RQWDFW�&RQYHUWHU��

&&� &RQWDFW�&RQYHUWHU��

2&� 2XWSXW�&RQWDFW��

2&� 2XWSXW�&RQWDFW��

2&� 2XWSXW�&RQWDFW��

2&� 2XWSXW�&RQWDFW��

2&� 2XWSXW�&RQWDFW��

2&� 2XWSXW�&RQWDFW��

3KB,2&+B3NXS 3KDVH�,2&�+LJK�3LFNXS

3KB,2&/B3NXS 3KDVH�,2&�/RZ�3LFNXS

*UB,2&+B3NXS *URXQG�,2&�+LJK�3LFNXS

*UB,2&/B3NXS *URXQG�,2&�/RZ�3LFNXS

3KB72&B3NXS 3KDVH�72&�3LFNXS

*UB72&B3NXS *URXQG�72&�3LFNXS

89B3NXS 8QGHU�YROWDJH�3LFNXS

29B3NXS 2YHUYROWDJH�3LFNXS

16B,2&BSNXS 1HJDWLYH�6HTXHQFH�,2&�3LFNXS

16B72&B3NXS 1HJDWLYH�6HTXHQFH�72&�3LFNXS

8)B6HW�B3NXS 8QGHU�)UHTXHQF\�8QLW��3LFNXS

2)BVHW�B3LFNXS 2YHU�)UHTXHQF\�8QLW��3LFNXS

8)B6HW�B3NXS 8QGHU�)UHTXHQF\�8QLW��3LFNXS

2)BVHW�B3LFNXS 2YHU�)UHTXHQF\�8QLW��3LFNXS

3KB,2&+B2XW 3KDVH�,2&�+LJK�2XWSXW

3KB,2&/B2XW 3KDVH�,2&�/RZ�2XWSXW

*UB,2&+B2XW *URXQG�,2&�+LJK�2XWSXW

*UB,2&/B2XW *URXQG�,2&�/RZ�2XWSXW

3KB72&B2XW 3KDVH�72&�2XWSXW

*UB72&B2XW *URXQG�72&�2XWSXW

89B2XW 8QGHU�YROWDJH�2XWSXW

29B2XW 2YHUYROWDJH�2XWSXW

16B,2&B2XW 1HJDWLYH�6HTXHQFH�,2&�2XWSXW

16B72&B2XW 1HJDWLYH�6HTXHQFH�72&�2XWSXW

8)B6HW�B2XW 8QGHU�)UHTXHQF\�8QLW��2XWSXW

2)BVHW�B2XW 2YHU�)UHTXHQF\�8QLW��2XWSXW

8)B6HW�B2XW 8QGHU�)UHTXHQF\�8QLW��2XWSXW

2)BVHW�B2XW 2YHU�)UHTXHQF\�8QLW��2XWSXW

506�2VFLOORJUDSK\�'DWD

506�2VFLOORJUDSK\�LQ�WKH�')3����FRQWDLQV�´��
F\FOH� GDWDµ� � IRU� WKH� LWHPV� OLVWHG� LQ� 7DEOH� ����
7ZR�F\FOH�GDWD�LV�WKH�DYHUDJH�506�RI�WKH�GDWD
RYHU� D� WZR� F\FOH�SHULRG�� �7KH�QXPEHU�RI�SUH�
IDXOW�LV������F\FOH�GDWD�SRLQWV���7KH�QXPEHU�RI
506� 2VFLOORJUDSK\� FDSWXUHV� DQG� SRVW� IDXOW
GDWD� SRLQWV� GHSHQGV� RQ� VHWWLQJ� ����
180506)/76� ������������� RU� ����� � ,I� VHWWLQJ
����LV���WKHQ�WKH�')3����ZLOO�KDYH�RQH�RVFLOOR�
JUDSK\� FDSWXUH�ZLWK� ����� SRLQWV� RI� SRVW� IDXOW
GDWD���,I�VHWWLQJ�����LV�DQRWKHU�YDOXH�WKH�QXP�
EHU� RI� SRVW� IDXOW� GDWD� SRLQWV� ZLOO� EH� HTXDO� WR
����� GLYLGHG� E\� VHWWLQJ� ����� 7KH� QXPEHU� RI
506� 2VFLOORJUDSK\� FDSWXUHV� HTXDOV� VHWWLQJ
����

7ULJJHULQJ�RI�506�2VFLOORJUDSK\

7KH� WULJJHULQJ� RI� 506� 2VFLOORJUDSK\� LV� DF�
FRPSOLVKHG� LI� D� �� F\FOH� RYHUFXUUHQW�� $UFLQJ
6XVSHFWHG��RU�'RZQ�&RQGXFWRU�HYHQW�RFFXUV�

6HWWLQJ�������180506)/76�VHWV� WKH�QXPEHU
RI� 506� 2VFLOORJUDSK\� FDSWXUHV� WKH� ')3���
FDQ� VWRUH� DW� DQ\� RQH� WLPH�� � :KHQHYHU� D� QHZ
RVFLOORJUDSK\�FDSWXUH� LV�PDGH� WKH�GDWD� LV� ILUVW
VWRUHG�LQ�D�WHPSRUDU\�EXIIHU��WKH�')3����PXVW
WKHQ�GHWHUPLQH�LI�LW�VKRXOG�VWRUH�WKLV�QHZ�FDS�
WXUH���7KLV�GHWHUPLQDWLRQ�LV�PDGH�ZLWK�VHWWLQJV
����� 180506)/76� DQG� VHWWLQJ� �����
5067,0(���,I�WKH�UHOD\�KDV�FXUUHQWO\�VWRUHG�D
QXPEHU� RI�506�2VFLOORJUDSKLHV� ZKLFK� LV� OHVV
WKDQ�VHWWLQJ�������180506)/76�WKH�')3���
ZLOO�VWRUH�WKH�QHZ�FDSWXUH���,I�WKH�UHOD\�KDV�FXU�
UHQWO\�VWRUHG�D�QXPEHU�RI�506�2VFLOORJUDSKLHV
ZKLFK�LV�HTXDO�WR�VHWWLQJ�������180506)/76
WKH�UHOD\�ZLOO� ILUVW�FKHFN�WR�VHH�LI� WKH�ROG�RVFLO�
ORJUDSK\�FDSWXUHV�KDYH�HYHU�EHHQ�GRZQORDGHG
IURP�WKH�UHOD\���,I�WKHUH�DUH�RVFLOORJUDSK\�FDS�
WXUHV�WKDW�KDYH�EHHQ�GRZQORDGHG�IURP�WKH�UH�
OD\�WKH�ROGHVW�RI�WKHVH�FDSWXUHV�ZLOO�EH�RYHUZULW�
WHQ�E\� WKH�QHZ� FDSWXUH�� � ,I� LQ� WKH� UHOD\� WKHUH
DUH�RQO\� FDSWXUHV� WKDW�KDYH�QHYHU�EHHQ�GRZQ�
ORDGHG�IURP�WKH�UHOD\� WKH�UHOD\�ZLOO� FKHFN� WKH
GDWH�RI�WKHVH�XQUHDG�FDSWXUHV���,I�WKH�ROGHVW�RI
WKHVH� FDSWXUHV� KDV� EHHQ� LQ� WKH� ')3���� IRU� D
WLPH�JUHDWHU�WKDQ�VHWWLQJ�������5067,0(�WKLV
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FDSWXUH� ZLOO� EH� RYHUZULWWHQ� ZLWK� WKH� QHZ� FDS�
WXUH�� � ,I� DOO� RI� WKH� XQUHDG� FDSWXUHV� DUH� QHZHU
WKDQ� WKH� WLPH� LQ� VHWWLQJ� ������5067,0(� WKH
QHZ�FDSWXUH�ZLOO�QRW�EH�VWRUHG�E\�WKH�UHOD\�

7DEOH�����506�2VFLOORJUDSK\�'DWD

,D 3KDVH�$�&XUUHQW

,E 3KDVH�%�&XUUHQW

,F 3KDVH�&�&XUUHQW

,Q 1HXWUDO�&XUUHQW

9D 3KDVH�$�YROWDJH

9E 3KDVH�%�YROWDJH

9F 3KDVH�F�YROWDJH

,DB/2/ 3KDVH�$�/RVV�RI�/RDG

,DB+LJK�B($' 3KDVH� $� ([SHUW� $UF� 'HWHFWRU� +LJK
2XWSXW

,DB2& 3KDVH�$���F\FOH�RYHUFXUUHQW

,DB$5& 3KDVH�$�DUFLQJ

,DB'& 3KDVH�$�'RZQ�&RQGXFWRU

,EB/2/ 3KDVH�%�/RVV�RI�/RDG

,EB+LJK�B($' 3KDVH� %� ([SHUW� $UF� 'HWHFWRU� +LJK
2XWSXW

,EB2& 3KDVH�%���F\FOH�RYHUFXUUHQW

,EB$5& 3KDVH�%�DUFLQJ

,EB'& 3KDVH�%�'RZQ�&RQGXFWRU

,FB/2/ 3KDVH�&�/RVV�RI�/RDG

,FB+LJK�B($' 3KDVH� &� ([SHUW� $UF� 'HWHFWRU� +LJK
2XWSXW

,FB2& 3KDVH�&���F\FOH�RYHUFXUUHQW

,FB$5& 3KDVH�&�DUFLQJ

,FB'& 3KDVH�&�'RZQ�&RQGXFWRU

,QB/2/ 1HXWUDO�/RVV�RI�/RDG

,QB+LJK�B($' 1HXWUDO� ([SHUW� $UF� 'HWHFWRU� +LJK
2XWSXW

,QB2& 1HXWUDO���F\FOH�RYHUFXUUHQW

,QB$5& 1HXWUDO�DUFLQJ

,QB'& 1HXWUDO�'RZQ�&RQGXFWRU

+L=�2VFLOORJUDSK\�'DWD

+L=� 2VFLOORJUDSK\� LQ� WKH� ')3���� FRQWDLQV
+L=�GDWD�YDOXHV�IRU�HDFK�RI�WKH�LWHPV�OLVWHG�LQ

7DEOH� ����� � 7KLV� GDWD� LV� FDSWXUHG� RQFH� D� VHF�
RQG�� � 7KH� LQIRUPDWLRQ� FRQWDLQHG� LQ� WKLV� UH�
SRUW�DUH�DOO�RI� WKH�TXDQWLWLHV�DVVRFLDWHG�ZLWK�D
+L=� GHWHFWLRQ�� � (DFK� FDSWXUH� FRQWDLQV� ���
GDWD� SRLQWV�� �2I� WKH� ���� GDWD� SRLQWV�� ��� GDWD
SRLQWV� DUH� SUH�IDXOW� DQG� ���� GDWD� SRLQWV� SRVW
IDXOW�� �7KHUH� LV� D� IL[HG� YDOXH� RI� �� FDSWXUHV� LQ
WKH�')3����

7ULJJHULQJ�RI�+L=�2VFLOORJUDSK\

7KH� WULJJHULQJ� RI� D� +L=� 2VFLOORJUDSK\� LV� DF�
FRPSOLVKHG� LI� D� �� F\FOH� RYHUFXUUHQW�� $UFLQJ
6XVSHFWHG��RU�'RZQ�&RQGXFWRU�HYHQW�RFFXUV�

7KHUH�DUH�D� IL[HG�QXPEHU�����RI�+L=�2VFLOOR�
JUDSK\� FDSWXUHV� LQ� WKH�')3����� �:KHQHYHU� D
QHZ�RVFLOORJUDSK\�FDSWXUH� LV�PDGH� WKH�GDWD� LV
ILUVW�VWRUHG�LQ�D� WHPSRUDU\�EXIIHU�� WKH�')3���
PXVW�WKHQ�GHWHUPLQH�LI�LW�VKRXOG�VWRUH�WKLV�QHZ
FDSWXUH���7KLV�GHWHUPLQDWLRQ�LV�PDGH�ZLWK�VHW�
WLQJ� ������ 5067,0(�� � ,I� WKH� UHOD\� KDV� FXU�
UHQWO\�VWRUHG�D�QXPEHU�RI�+L=�2VFLOORJUDSKLHV
ZKLFK�LV� OHVV� WKDQ��� WKH�')3����ZLOO� VWRUH� WKH
QHZ�FDSWXUH���,I�WKH�UHOD\�KDV�FXUUHQWO\�VWRUHG�D
QXPEHU�RI�+L=�2VFLOORJUDSKLHV�ZKLFK�LV�HTXDO
WR� �� WKH� UHOD\�ZLOO� ILUVW� FKHFN� WR� VHH� LI� WKH�ROG
RVFLOORJUDSK\� FDSWXUHV� KDYH� HYHU� EHHQ� GRZQ�
ORDGHG�IURP�WKH�UHOD\�� � ,I� WKHUH�DUH�RVFLOORJUD�
SK\�FDSWXUHV�WKDW�KDYH�EHHQ�GRZQORDGHG�IURP
WKH� UHOD\� WKH� ROGHVW� RI� WKHVH� FDSWXUHV� ZLOO� EH
RYHUZULWWHQ�E\�WKH�QHZ�FDSWXUH���,I�LQ�WKH�UHOD\
WKHUH� DUH� RQO\� FDSWXUHV� WKDW� KDYH� QHYHU� EHHQ
GRZQORDGHG�IURP�WKH�UHOD\�WKH�UHOD\�ZLOO�FKHFN
WKH�GDWH�RI� WKHVH�XQUHDG�FDSWXUHV�� � ,I� WKH�ROG�
HVW� RI� WKHVH� FDSWXUHV� KDV� EHHQ� LQ� WKH�')3���
IRU� D� WLPH� JUHDWHU� WKDQ� VHWWLQJ� �����
5067,0(� WKLV� FDSWXUH� ZLOO� EH� RYHUZULWWHQ
ZLWK�WKH�QHZ�FDSWXUH���,I�DOO�RI�WKH�XQUHDG�FDS�
WXUHV�DUH�QHZHU� WKDQ�WKH�WLPH�LQ�VHWWLQJ������
5067,0(�WKH�QHZ�FDSWXUH�ZLOO�QRW�EH� VWRUHG
E\�WKH�UHOD\
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7DEOH�����'DWD�RI�+L=�2VFLOORJUDSK\

,WHP�1DPH 'HVFULSWLRQ

,DB$UFB&QI 3KDVH�$�$UF�&RQILGHQFH

,DB$FFXP$UF 3KDVH� $� $FFXPXODWHG� �,QJUDWHG�� $UF
&RQILGHQFH

,DB9EORFN 3KDVH� $� 9ROWDJH� %ORFN� )RU� $GMDFHQW
/LQHV

,DB+L=$UPHG 3KDVH� $� 2YHUFXUUHQW� RU� /RVV� RI� /RDG
)ODJ�6HW

,DB($'B7RW 3KDVH�$�([SHUW�$UF�'HWHFWRU�7RWDO

,DB2XW6WDW 3KDVH�$�6WDWXV�RI�+L=�)XQFWLRQ

,DB$UFRU'F 3KDVH�$�$UFLQJ�'HWHFWHG�RU�'RZQ�&R Q�
GXFWRU

,DB/RDGORVV 3KDVH�$�/RVV�RI�/RDG

,DB2& 3KDVH�$���&\FOH�2YHUFXUUHQW

,DB+L5RF 3KDVH�$�5DWH�RI�&KDQJH�2XWSXW

,DB�SK(YHQW 3KDVH�$���3KDVH�(YHQW

,DB+L($' 3KDVH�$�+LJK�($'�RXWSXW

,DB506 3KDVH�$�506�YDOXH

,EB$UFB&QI 3KDVH�%�$UF�&RQILGHQFH

,EB$FFXP$UF 3KDVH� %� $FFPXODWHG� �,QJUDWHG�� $UF
&RQILGHQFH

,EB9EORFN 3KDVH� %� 9ROWDJH� %ORFN� )RU� $GMDFHQW
/LQHV

,EB+L=$UPHG 3KDVH� %� 2YHUFXUUHQW� RU� /RVV� RI� /RDG
)ODJ�6HW

,EB($'B7RW 3KDVH�%�([SHUW�$UF�'HWHFWRU�7RWDO

,EB2XW6WDW 3KDVH�%�6WDWXV�RI�+L=�)XQFWLRQ

,EB$UFRU'F 3KDVH�%�$UFLQJ�'HWHFWHG�RU�'RZQ�&R Q�
GXFWRU

,EB/RDGORVV 3KDVH�%�/RVV�RI�/RDG

,EB2& 3KDVH�%���&\FOH�2YHUFXUUHQW

,EB+L5RF 3KDVH�%�5DWH�RI�&KDQJH�2XWSXW

,EB�SK(YHQW 3KDVH�%���3KDVH�(YHQW

,EB+L($' 3KDVH�%�+LJK�($'�RXWSXW

,EB506 3KDVH�%�506�YDOXH

,FB$UFB&QI 3KDVH�&�$UF�&RQILGHQFH

,FB$FFXP$UF 3KDVH� &� $FFPXODWHG� �,QJUDWHG�� $UF
&RQILGHQFH

,FB9EORFN 3KDVH� &� 9ROWDJH� %ORFN� )RU� $GMDFHQW
/LQHV

,FB+L=$UPHG 3KDVH� &� 2YHUFXUUHQW� RU� /RVV� RI� /RDG
)ODJ�6HW

,FB($'B7RW 3KDVH�&�([SHUW�$UF�'HWHFWRU�7RWDO

,FB2XW6WDW 3KDVH�&�6WDWXV�RI�+L=�)XQFWLRQ

,FB$UFRU'F 3KDVH�&�$UFLQJ�'HWHFWHG�RU�'RZQ�&R Q�
GXFWRU

,FB/RDGORVV 3KDVH�&�/RVV�RI�/RDG

,FB2& 3KDVH�&���&\FOH�2YHUFXUUHQW

,FB+L5RF 3KDVH�&�5DWH�RI�&KDQJH�2XWSXW

,FB�SK(YHQW 3KDVH�&���3KDVH�(YHQW

,FB+L($' 3KDVH�&�+LJK�($'�RXWSXW

,FB506 3KDVH�&�506�YDOXH

,QB$UFB&QI 1HXWUDO�$UF�&RQILGHQFH

,QB$FFXP$UF 1HXWUDO� $FFPXODWHG� �,QJUDWHG�� $UF
&RQILGHQFH

,QB9EORFN 1HXWUDO� 9ROWDJH� %ORFN� )RU� $GMDFHQW
/LQHV

,QB+L=$UPHG 1HXWUDO� 2YHUFXUUHQW� RU� /RVV� RI� /RDG
)ODJ�6HW

,QB($'B7RW 1HXWUDO�([SHUW�$UF�'HWHFWRU�7RWDO

,QB2XW6WDW 1HXWUDO�6WDWXV�RI�+L=�)XQFWLRQ

,QB$UFRU'F 1HXWUDO�$UFLQJ�'HWHFWHG�RU� 'RZQ�&RQ�
GXFWRU

,QB/RDGORVV 1HXWUDO�/RVV�RI�/RDG

,QB2& 1HXWUDO���&\FOH�2YHUFXUUHQW

,QB+L5RF 1HXWUDO�5DWH�RI�&KDQJH�2XWSXW

,QB�SK(YHQW 1HXWUDO���3KDVH�(YHQW

,QB+L($' 1HXWUDO�+LJK�($'�RXWSXW

,QB506 1HXWUDO�506�YDOXH

7+'�2VFLOORJUDSK\�'DWD

7+'� 2VFLOORJUDSK\� LQ� WKH� ')3���� FRQWDLQV
GDWD� YDOXHV� IRU� HDFK� RI� WKH� LWHPV� OLVWHG� LQ
7DEOH� ����� � 7KLV� GDWD� LV� FDSWXUHG� DW� ��� VDP�
SOHV�F\FOH�� �(DFK� FDSWXUH� FRQWDLQV� �� F\FOHV� RI
GDWD�� �7KHUH� LV� D� IL[HG� YDOXH� RI� �� FDSWXUHV� LQ
WKH�')3����

7ULJJHULQJ�RI�7+'�2VFLOORJUDSK\

7KH� WULJJHULQJ�RI�D�7+'�2VFLOORJUDSK\� LV� DF�
FRPSOLVKHG�LI�WKH�7+'�RI�WKH�FXUUHQW�H[FHHGV
VHWWLQJ� ����� RU� LI� WKH�7+'� RI� WKH� YROWDJH� H[�
FHHGV�VHWWLQJ������

0HWHULQJ

6HYHUDO�GLIIHUHQW�PHDQV�H[LVW� WR�GLVSOD\�PHWHU�
LQJ�GDWD���7KH�.H\SDG�'LVSOD\�0RGXOH�KDV�VL[
GLIIHUHQW� VFUHHQ� RSWLRQV� DYDLODEOH� WR� GLVSOD\
GLIIHUHQW� W\SHV� RI� TXDQWLWLHV�� � (DFK� RI� WKHVH
VFUHHQV� DUH� GLVSOD\HG� LQ� WKH� /2&$/� ,17(5�
)$&(6�FKDSWHU���,Q�DGGLWLRQ��WKHUH�DUH�UHSRUWV
DYDLODEOH� WKURXJK� WKH� VHULDO� SRUWV�� � 7KH� WZR
UHPRWH� DFFHVV� FKDSWHUV� FRQWDLQ� GHWDLOHG� H[�
SODQDWLRQV�RI�WKH�UHSRUWV�DYDLODEOH�

3UHVHQW�YDOXH�RU�PHWHULQJ�GDWD�FRQVLVWV�RI� WKH
LQGLYLGXDO�FXUUHQWV��YROWDJHV��ZDWWV��9$5V��DQG
SRZHU� IDFWRUV�� DV� ZHOO� DV� WKH� LQGLYLGXDO� WRWDO
KDUPRQLF� GLVWRUWLRQV� �LQ�PRGHOV� WKDW� LQFOXGH
SRZHU� TXDOLW\� PRQLWRULQJ�� IRU� HDFK� RI� WKH
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WKUHH� SKDVH� FXUUHQWV� DQG� YROWDJHV�� � 7KUHH�
SKDVH�YDOXHV�DUH�FDOFXODWHG�IRU�WKH�ZDWWV��9$5V�
9$��DQG�SRZHU�IDFWRUV���7KUHH�SKDVH�N:+�DQG
N9$5+� DUH� DOVR� FDOFXODWHG�� � (DFK� SUHVHQW
YDOXH�LV�XSGDWHG�RQFH�SHU�VHFRQG�

:KHQ�WKH�')3����LV�FRQQHFWHG�SHU�)LJXUH�����
WKH� YDOXHV� IRU�ZDWWV� DQG� YDUV�ZLOO� EH�SUHFHGHG
E\�D�SRVLWLYH� ���� VLJQ� LI� DFWLYH�SRZHU� DQG� ODJ�
JLQJ�UHDFWLYH�SRZHU�IORZ�LQ�WKH�¶WULS·�GLUHFWLRQ
�RXW�RI�WKH�EXV����/HDGLQJ�UHDFWLYH�SRZHU�IORZ
LQ�WKH�WULS�GLUHFWLRQ�ZLOO�UHVXOW�LQ�D�QHJDWLYH����
VLJQ�IRU�YDUV�

3DVVZRUG�3URWHFWLRQ

)RXU� GLIIHUHQW� SDVVZRUGV� SURYLGH� UHPRWH� DF�
FHVV� VHFXULW\�� � 7KHVH� ¶UHPRWH·� SDVVZRUGV� DUH
ODEHOHG�

• 9,(:

• &21752/

• 6(77,1*6

• 0$67(5

(DFK� SDVVZRUG� JUDQWV� WKH� XVHU� D� GLIIHUHQW
SULYLOHJH� OHYHO�� � 7KH� 9,(:� SDVVZRUG� LV� UH�
TXLUHG� ZKHQ� XSORDGLQJ� DQG� YLHZLQJ� VWRUHG
GDWD� DQG� VHWWLQJV�� �7KH�&21752/�SDVVZRUG
LV� UHTXLUHG� ZKHQ� SHUIRUPLQJ� FRQWURO� RSHUD�
WLRQV� VXFK� DV� WULS�� FORVH�� UHVHW� GDWD�� HWF�� � 7KH
6(77,1*6�SDVVZRUG�LV�UHTXLUHG�ZKHQ�FKDQJ�
LQJ� VHWWLQJV�� � 7KH� 0$67(5� SDVVZRUG� DOORZV
WKH� XVHU� WR� SHUIRUP� DOO� RI� WKH� DERYH� DFWLRQV
XVLQJ�MXVW�RQH�SDVVZRUG�

(DFK�SDVVZRUG�KDV�DQ�LQYDOLG�GHIDXOW�ZKLFK�LV
VWRUHG�LQ�PHPRU\�DV�VKLSSHG�IURP�WKH�IDFWRU\�
7KHVH�LQYDOLG�GHIDXOWV�PXVW�EH�FKDQJHG�EHIRUH
WKH�XVHU�LV�JLYHQ�DFFHVV�WR�WKH�DVVRFLDWHG�SULYL�
OHJH�OHYHO���7KH�IRXU�SDVVZRUGV�PD\�EH�YLHZHG
LQ� WKHLU� HQFU\SWHG� IRUP� RQ� WKH� .H\�
SDG�'LVSOD\�0RGXOH�� � 7KH\�PD\� EH� FKDQJHG
WKURXJK�D�VHULDO�SRUW���5HIHU�WR�WKH�WZR�UHPRWH
DFFHVV� FKDSWHUV� IRU� D� GHVFULSWLRQ� RI� SDVVZRUG
XVDJH�ZKHQ�FRPPXQLFDWLQJ�YLD�D�VHULDO�SRUW�

7KUHH� SDVVZRUGV� SURYLGH� ORFDO� DFFHVV
�.H\SDG�'LVSOD\� 0RGXOH�� VHFXULW\�� � 7KHVH
¶ORFDO·�SDVVZRUGV�DUH�ODEHOHG�

• &21752/

• 6(77,1*6

• 0$67(5

5HIHU�WR�WKH�/2&$/�,17(5)$&(6�FKDSWHU�IRU
D� GHVFULSWLRQ� RI� SDVVZRUG� XVDJH� ZKHQ� FRP�
PXQLFDWLQJ� YLD� WKH� .H\SDG�'LVSOD\� 0RGXOH�
7KHVH�SDVVZRUGV�PD\�EH�YLHZHG�YLD�WKH�UHPRWH
FRPPXQLFDWLRQV�DFFHVV�

6HULDO�&RPPXQLFDWLRQV

7KUHH� '%��� VHULDO� SRUWV� DUH� SURYLGHG� RQ� WKH
')3����� RQH� RQ� WKH� IURQW� SDQHO� DQG� WZR� RQ
WKH� UHDU�SDQHO�� �(DFK� VHULDO� SRUW� VXSSRUWV�$6�
&,,� RU� ')3�/LQN� FRPPXQLFDWLRQV� DQG� LV� VH�
OHFWHG�E\�D�VHWWLQJ�IRU�HDFK�SRUW�

7KH�3RUW���'%���FRQQHFWRU�ORFDWHG�RQ�WKH�UHDU
RI� WKH� FDVH� LV� SURYLGHG� WR� SHUPLW� WKH� XVHU� WR
FRPPXQLFDWH�ZLWK�WKH�')3����IURP�D�ORFDO�RU
UHPRWH� FRPSXWHU� E\� 56����� SURWRFRO�� HLWKHU
WKURXJK� GLUHFW� FRQQHFWLRQ� RU� YLD� D� PRGHP�
7KH�3RUW���'%���FRQQHFWRU�ORFDWHG�RQ�WKH�UHDU
RI� WKH�')3���� SHUPLWV� WKH� XVHU� WR� FRPPXQL�
FDWH�ZLWK�WKH�')3����YLD�56������RU�RWKHU�SUR�
WRFRO��� LI� WKH� FRPPXQLFDWLRQV� FDUG� RSWLRQ� LV
LQVWDOOHG�

:KHQ� ORFDO� FRPPXQLFDWLRQ� WKURXJK� D� 3&� LV
GHVLUHG�� WKH� 3&� PD\� EH� FRQQHFWHG� YLD� WKH
SURSHU�QXOO�PRGHP�FDEOH�WR�3RUW������RU����SUR�
YLGHG�WKH�FDEOH�OHQJWK�GRHV�QRW�H[FHHG����IHHW�
RU� WKH� 3&� PD\� EH� FRQQHFWHG� YLD� LQWHUSRVLQJ
PRGHPV�ZKHQ�LW�LV�SK\VLFDOO\�UHPRWH�IURP�WKH
')3����� �8QLTXH�3&� VRIWZDUH��')3�/LQN�� FDQ
EH�XVHG� WR� FRPPXQLFDWH�ZLWK� WKH�')3����� RU
DQ� $6&,,� VHVVLRQ� FDQ� EH� FRQGXFWHG� XVLQJ� D
JHQHUDO� SXUSRVH� FRPPXQLFDWLRQ� SURJUDP
VXFK�DV�06�:LQGRZV·� WHUPLQDO�HPXODWRU�� �5H�
IHU�WR�WKH�WZR�UHPRWH�DFFHVV�FKDSWHUV�IRU�D�GH�
VFULSWLRQ� RI� KRZ� WR� FRPPXQLFDWH� ZLWK� WKH
')3����XVLQJ�WKH�VHULDO�SRUWV�

$OO� FRPPXQLFDWLRQV� SRUWV� FDQ� EH� DFFHVVHG� VL�
PXOWDQHRXVO\�IRU�YLHZLQJ�GDWD��UHWULHYLQJ� ORJV�
DQG�GRZQORDGLQJ� ILOHV��EXW�RQO\�RQH�SRUW�DW� D
WLPH� KDV� WKH� FDSDELOLW\� WR� FKDQJH� VHWWLQJV� RU
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UHVSRQG� WR� FRPPDQGV�� �7KH� ILUVW� SRUW� ORJJHG
LQ�ZLWK� WKH�&21752/�� 6(77,1*6�� RU�0$6�
7(5� SDVVZRUG� LV� WKH� GHVLJQDWHG� SRUW� IRU
FKDQJHV��XQWLO�LW�LV�ORJJHG�RXW�

7LPH�6\QFKURQL]DWLRQ

7KH� ')3���� LQFOXGHV� D� FORFN� WKDW� FDQ� UXQ
IUHHO\� IURP� WKH� LQWHUQDO� RVFLOODWRU� RU� EH� V\Q�
FKURQL]HG� IURP� DQ� H[WHUQDO� VLJQDO�� � 7ZR� GLI�
IHUHQW� H[WHUQDO� WLPH� V\QFKURQL]DWLRQ� VLJQDOV
DUH� SRVVLEOH�� � ,I� DYDLODEOH�� DQ� XQPRGXODWHG
,5,*�%� VLJQDO� FRQQHFWHG� WR� WKH� ,5,*�%� WHUPL�
QDWLRQV�RQ�WKH�')3���
V�EDFN�SDQHO�LV�XVHG�WR
V\QFKURQL]H� WKH� FORFN�� � 7KH� FORFN� LQ� D� JLYHQ
')3���� LV� V\QFKURQL]HG� WR�ZLWKLQ� SOXV� RU�PL�
QXV� RQH� PLOOLVHFRQG� RI� DQ\� RWKHU� ')3���
FORFN�� SURYLGHG� WKH� WZR� GHYLFHV� DUH� ZLUHG� WR
WKH� VDPH� H[WHUQDO� V\QFKURQL]LQJ� VLJQDO�� � $
WLPH� UHIHUHQFH� FDQ� DOVR� EH� VXSSOLHG� WR� WKH
')3���� IURP� D� 3&�� � ,I� D� 3&� VXSSOLHV� D� WLPH
UHIHUHQFH�ZKLOH�,5,*�%�LV�FRQQHFWHG�� WKHQ�WKH
WLPH�VXSSOLHG�E\�WKH�3&�ZLOO�EH�RYHUZULWWHQ�E\
WKH�,5,*�%�WLPH�

8SJUDGH�0RGHO�1XPEHU

$Q�XSJUDGH�WR�LQFOXGH�IXQFWLRQV�QRW�RULJLQDOO\
SXUFKDVHG� ZLWK� WKH� ')3���� �VHH� WKH� 0RGHO
/LVW� LQ� WKH�63(&,),&$7,216�FKDSWHU�� LV�SRV�
VLEOH�E\�SXUFKDVLQJ� D� ILOH� IURP�*(�ZKLFK�ZLOO
DOORZ� HQDEOLQJ� WKHVH� IXQFWLRQV� DQG� FKDQJLQJ
WKH� PRGHO� QXPEHU� LQ� WKH� SURFHVV�� � 7KH� XS�
JUDGH�ILOH� LV�HQFU\SWHG�DQG�FRQWDLQV� WKH� VHULDO
QXPEHU� RI� WKH� VSHFLILF� ')3���� WR� EH� XS�
JUDGHG�� �7KH� ILOH� LV� VXSSOLHG�RQ�D� IORSS\�GLVN
DQG�WKH�XSJUDGH�LV�DFFRPSOLVKHG�YLD�WKH�')3�
/LQN�FRPPXQLFDWLRQV�SURJUDP���1RWH�WKDW�WKLV
XSJUDGH� ILOH� FDQ�RQO\� EH�XVHG� WR�XSJUDGH� WKH
RQH� ')3���� FRUUHVSRQGLQJ� WR� WKH� XQLTXH� VH�
ULDO�QXPEHU�FRQWDLQHG�LQ�WKH�XSJUDGH�ILOH�

)81&7,216

7KH�IROORZLQJ�IXQFWLRQV�DUH�DYDLODEOH�ZLWK�WKH
')3����� �'HWDLOHG�GHVFULSWLRQV�RI� HDFK� IROORZ
EHORZ�

• +LJK�,PSHGDQFH� )DXOW� 'HWHFWLRQ
�RSWLRQDO�

• &RQYHQWLRQDO� ,QVWDQWDQHRXV� DQG� 7LPH
2YHUFXUUHQW�3URWHFWLRQ

• &ROG� /RDG� 3LFNXS� ZLWK� 6HTXHQFH� &RRUGL�
QDWLRQ

• $GDSWLYH�7LPH�2YHUFXUUHQW�3URWHFWLRQ

• 1HJDWLYH� 6HTXHQFH� ,QVWDQWDQHRXV� DQG
7LPH�2YHUFXUUHQW�3URWHFWLRQ��RSWLRQDO�

• =HUR� DQG� 1HJDWLYH� 6HTXHQFH� 'LUHFWLRQDO
)XQFWLRQV��RSWLRQDO�

• 3KDVH�'LUHFWLRQ�)XQFWLRQV

• 2YHU�8QGHU�9ROWDJH�3URWHFWLRQ��RSWLRQDO�

• 2YHU�8QGHU�)UHTXHQF\�3URWHFWLRQ
�RSWLRQDO�

• )DXOW�/RFDWLRQ��RSWLRQDO�

• 3RZHU�4XDOLW\�0RQLWRULQJ��RSWLRQDO�

• 3UHVHQW�9DOXH�0RQLWRULQJ

• 5HFORVHU

• 6\QF�&KHFN��2SWLRQDO�

+LJK�,PSHGDQFH�)DXOW�'HWHFWLRQ

7KH� ')3���� DFFRPSOLVKHV� KLJK�LPSHGDQFH
IDXOW�GHWHFWLRQ�XVLQJ�D�YDULHW\�RI�DOJRULWKPV��DOO
FRRUGLQDWHG�E\�DQ�H[SHUW�V\VWHP���$W�WKH�KHDUW
RI� WKH� KLJK�LPSHGDQFH� IDXOW�GHWHFWLRQ� V\VWHP
LV� WKH� LGHQWLILFDWLRQ�RI� DUFLQJ�RQ�D� IHHGHU�� � ,I
WKH�')3����GHWHFWV�DUFLQJ��LW� WKHQ�GHWHUPLQHV
ZKHWKHU�RU�QRW�WKH�DUFLQJ�SHUVLVWV�IRU�D�VLJQLIL�
FDQW�SHULRG�RI�WLPH���,I�LW�GRHV��WKH�')3����GH�
WHUPLQHV�ZKHWKHU�WKH�SHUVLVWHQW�DUFLQJ�LV�IURP
D� GRZQHG� FRQGXFWRU� RU� IURP� DQ� LQWDFW� FRQ�
GXFWRU�DQG�WKHQ�FORVHV�WKH�DSSURSULDWH�RXWSXW
FRQWDFW� WR� LQGLFDWH� HLWKHU� WKH� GHWHFWLRQ� RI� D
GRZQHG�FRQGXFWRU�RU� WKH�GHWHFWLRQ�RI�DUFLQJ�
UHVSHFWLYHO\�

'LVWLQFWLRQ� EHWZHHQ� DQ� DUFLQJ� LQWDFW� FRQGXF�
WRU�DQG�DQ�DUFLQJ�GRZQHG�FRQGXFWRU� LV�GHWHU�
PLQHG�E\� ORRNLQJ�DW�SDWWHUQV� LQ� WKH� ORDG� FXU�
UHQW�DW� WKH�EHJLQQLQJ�RI� WKH� IDXOW�� �$�GRZQHG
FRQGXFWRU�LV�LQGLFDWHG�RQO\�ZKHQ�D�SUHFLSLWRXV
ORVV� RI� ORDG� RU� DQ� RYHUFXUUHQW� FRQGLWLRQ� SUH�
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FHGHV� DUFLQJ� GHWHFWLRQ�� � 2WKHUZLVH�� WKH
')3����DVVXPHV�WKDW�WKH�OLQH�LV�LQWDFW��HYHQ�LI
DUFLQJ� LV� SUHVHQW�� � ,Q� VXFK� D� FDVH�� LI� WKH� GH�
WHFWHG� DUFLQJ� FDQ� EH� FODVVLILHG� DV� SHUVLVWHQW�
DQG� DQ� RXWSXW� FRQWDFW� LV� FRQILJXUHG� IRU
¶DUFLQJ� GHWHFWHG·�� WKH� ')3���� ZLOO� FORVH� WKDW
FRQWDFW�

,Q�VRPH�FDVHV��DUFLQJ�LV�GHWHUPLQHG�WR�EH�SUHV�
HQW�� EXW� QRW� SHUVLVWHQW�� � )RU� H[DPSOH�� LI� LW� LV
FDXVHG�E\�WUHH�OLPE�FRQWDFW�RU�LQVXODWRU�GHJUD�
GDWLRQ�� DUFLQJ� ZLOO� W\SLFDOO\� EH� SUHVHQW� LQWHU�
PLWWHQWO\� ZLWK� UHODWLYHO\� ORQJ� SHULRGV� RI� LQDF�
WLYLW\� �H�J�� PLQXWHV�� LQWHUVSHUVHG�� � ,Q� VXFK
FDVHV��DUFLQJ�PD\�EH�DIIHFWHG�E\�VXFK�IDFWRUV�DV
WKH�PRWLRQ�RI�D�WUHH�OLPE�RU�WKH�PRLVWXUH�DQG
FRQWDPLQDWLRQ� RQ� DQ� LQVXODWRU�� � &RQGLWLRQV
VXFK�DV�WKHVH��FKDUDFWHUL]HG�E\�D�KLJK�QXPEHU
RI� EULHI� RFFXUUHQFHV� RI� DUFLQJ� RYHU� DQ� H[�
WHQGHG�SHULRG�RI�WLPH��H�J��IURP�D�IUDFWLRQ�RI
DQ�KRXU�WR�RQH�RU�WZR�KRXUV���OHDG�WKH�')3���
WR� UHFRJQL]H� DQG� IODJ� DQ� ´DUFLQJ� VXVSHFWHGµ
HYHQW���1RQH�RI�WKHVH�EULHI�RFFXUUHQFHV�RI�DUF�
LQJ��LI�WDNHQ�LQGLYLGXDOO\��DUH�VXIILFLHQW�WR�LQGL�
FDWH�GHWHFWLRQ�RI�D�GRZQHG�FRQGXFWRU�RU�WR�VHW
RII� DQ� DODUP� LQGLFDWLQJ� WKDW� SHUVLVWHQW� DUFLQJ
KDV�EHHQ�GHWHFWHG���:KHQ�FRQVLGHUHG�FXPXOD�
WLYHO\�� KRZHYHU�� WKH\� GR� LQGLFDWH� D� QHHG� IRU
DWWHQWLRQ�� � ,I� DQ� RXWSXW� FRQWDFW� LV� FRQILJXUHG
WR� LQGLFDWH� ¶DUFLQJ� VXVSHFWHG·�� WKH� ')3���·V
UHFRJQLWLRQ� RI� VXFK� VSRUDGLF� DUFLQJ�ZLOO� FORVH
WKDW� FRQWDFW� DQG� DSSURSULDWH� DFWLRQV� FDQ� EH
WDNHQ�

,I� WKH�')3����GHWHUPLQHV� WKDW�D�GRZQHG�FRQ�
GXFWRU�H[LVWV��RVFLOORJUDSK\�DQG� IDXOW�GDWD�DUH
FDSWXUHG�� � ,Q� DGGLWLRQ�� WKH� .H\SDG�'LVSOD\
0RGXOH� UHVSRQGV� ZLWK� D� EOLQNLQJ� KLJK�
LPSHGDQFH� IDXOW� PHVVDJH� DQG� DSSURSULDWH
/('V�DUH�DFWLYDWHG�RQ�WKH�IURQW�SDQHO�

7KH�GHWHFWLRQ�RI� D�GRZQHG� FRQGXFWRU�RU� DUF�
LQJ� FRQGLWLRQ� LV� DFFRPSOLVKHG� WKURXJK� WKH
H[HFXWLRQ�RI�WKH�IROORZLQJ�DOJRULWKPV�

• (QHUJ\�$OJRULWKP
• 5DQGRPQHVV�$OJRULWKP
• ([SHUW�$UF�'HWHFWRU�$OJRULWKP
• /RDG�(YHQW�'HWHFWRU�$OJRULWKP
• /RDG�$QDO\VLV�$OJRULWKP

• /RDG�([WUDFWLRQ�$OJRULWKP
• $UF�%XUVW�3DWWHUQ�$QDO\VLV�$OJRULWKP
• $UFLQJ�6XVSHFWHG�,GHQWLILHU�$OJR�
ULWKP

(QHUJ\�$OJRULWKP

7KH�(QHUJ\�$OJRULWKP�PRQLWRUV�D� VSHFLILF� VHW
RI� QRQ�IXQGDPHQWDO� IUHTXHQF\� FRPSRQHQW
HQHUJLHV� RI� SKDVH� DQG� QHXWUDO� FXUUHQW�� � $IWHU
HVWDEOLVKLQJ�DQ�DYHUDJH�YDOXH�IRU�D�JLYHQ�FRP�
SRQHQW�HQHUJ\��WKH�DOJRULWKP�LQGLFDWHV�DUFLQJ
LI�LW�GHWHFWV�D�VXGGHQ��VXVWDLQHG�LQFUHDVH�LQ�WKH
YDOXH� RI� WKDW� FRPSRQHQW�� � 7KH� ')3���� UXQV
WKH�(QHUJ\�$OJRULWKP�RQ�HDFK�RI�WKH�IROORZLQJ
SDUDPHWHUV�IRU�HDFK�SKDVH�FXUUHQW�DQG�IRU�WKH
QHXWUDO������HYHQ�KDUPRQLFV������RGG�KDUPRQ�
LFV�� DQG� ����QRQ�KDUPRQLFV�� �2Q� D� ���+]� V\V�
WHP��WKH�QRQ�KDUPRQLF�FRPSRQHQW�FRQVLVWV�RI
D� VXP� RI� WKH� ���� ���� ����� ����� ����+]� FRPSR�
QHQWV��ZKLOH�RQ�D����+]�V\VWHP��LW�FRQVLVWV�RI�D
VXP�RI�WKH�����������������������+]�FRPSRQHQWV�
,I�WKH�(QHUJ\�$OJRULWKP�GHWHFWV�D�VXGGHQ��VXV�
WDLQHG� LQFUHDVH� LQ� RQH� RI� WKHVH� FRPSRQHQW
HQHUJLHV�� LW� UHSRUWV� WKLV� WR� WKH�([SHUW�$UF�'H�
WHFWRU�$OJRULWKP��UHVHWV�LWVHOI��DQG�FRQWLQXHV�WR
PRQLWRU�IRU�DQRWKHU�VXGGHQ�LQFUHDVH�

5DQGRPQHVV�$OJRULWKP

7KH� 5DQGRPQHVV� $OJRULWKP� PRQLWRUV� WKH
VDPH�VHW�RI�FRPSRQHQW�HQHUJLHV�DV�WKH�(QHUJ\
$OJRULWKP���+RZHYHU��UDWKHU�WKDQ�FKHFNLQJ�IRU
D� VXGGHQ�� VXVWDLQHG� LQFUHDVH� LQ� WKH� YDOXH� RI
WKH�PRQLWRUHG�FRPSRQHQW�HQHUJ\�� LW� ORRNV� IRU
D�VXGGHQ�LQFUHDVH�LQ�D�FRPSRQHQW�IROORZHG�E\
KLJKO\� HUUDWLF� EHKDYLRU�� � 7KLV� W\SH� RI� KLJKO\
UDQGRP�EHKDYLRU� LV� LQGLFDWLYH�RI�PDQ\�DUFLQJ
IDXOWV�� � -XVW� DV� ZLWK� WKH� (QHUJ\� $OJRULWKP�� LI
WKH� 5DQGRPQHVV� $OJRULWKP� GHWHFWV� D� VXVSL�
FLRXV� HYHQW� LQ� RQH� RI� LWV� PRQLWRUHG� FRPSR�
QHQWV��LW�UHSRUWV�WKLV�WR�WKH�([SHUW�$UF�'HWHFWRU
$OJRULWKP��UHVHWV�LWVHOI��DQG�FRQWLQXHV�WR�PRQL�
WRU�IRU�DQRWKHU�VXVSLFLRXV�HYHQW�

([SHUW�$UF�'HWHFWRU�$OJRULWKP

7KH�SXUSRVH�RI�WKH�([SHUW�$UF�'HWHFWRU�$OJR�
ULWKP� LV� WR�DVVLPLODWH� WKH�RXWSXWV� RI� WKH�EDVLF
DUF�GHWHFWLRQ�DOJRULWKPV�LQWR�RQH��DUFLQJ�FRQ�



&KDSWHU����3URGXFW�'HVFULSWLRQ *(.�������

����

ILGHQFH�� OHYHO� SHU� SKDVH�� �1RWH� WKDW� WKHUH� DUH
DFWXDOO\� ��� LQGHSHQGHQW� EDVLF� DUF� GHWHFWLRQ
DOJRULWKPV�� VLQFH� ERWK� WKH� (QHUJ\� $OJRULWKP
DQG� WKH� 5DQGRPQHVV� $OJRULWKP� DUH� UXQ� IRU
WKH�HYHQ�KDUPRQLFV��RGG�KDUPRQLFV��DQG�QRQ�
KDUPRQLFV�IRU�HDFK�SKDVH�FXUUHQW�DQG�IRU�WKH
QHXWUDO�� � 7KH� DVVLPLODWLRQ� SHUIRUPHG� E\� WKH
([SHUW� $UF� 'HWHFWRU� $OJRULWKP�� WKHQ�� LV� DF�
FRPSOLVKHG�E\�FRXQWLQJ�WKH�QXPEHU�RI�DUFLQJ
LQGLFDWLRQV� GHWHUPLQHG� E\� DQ\� RQH� RI� WKH
WZHQW\�IRXU� DOJRULWKPV� RYHU� D� VKRUW� SHULRG� RI
WLPH��H�J��WKH�ODVW����VHFRQGV����$OVR�WDNHQ�LQWR
DFFRXQW� LV� WKH�QXPEHU�RI�GLIIHUHQW�EDVLF�DOJR�
ULWKPV�WKDW�LQGLFDWH�DUFLQJ�

7KH� ([SHUW� $UF� 'HWHFWRU� $OJRULWKP
V� DUFLQJ
FRQILGHQFH� OHYHO� IRU� HDFK� SKDVH� LQFUHDVHV� DV
WKH� QXPEHU� RI� EDVLF� DOJRULWKPV� WKDW� LQGLFDWH
DUFLQJ� FRQILGHQFH� LQFUHDVHV�� � ,W� DOVR� LQFUHDVHV
ZLWK� LQFUHDVLQJ� QXPEHUV� RI� LQGLFDWLRQV� IURP
DQ\� RQH� EDVLF� DOJRULWKP�� � 7KHVH� FRQILGHQFH
OHYHO� LQFUHDVHV� RFFXU� EHFDXVH� PXOWLSOH�� FRQ�
VHFXWLYH� LQGLFDWLRQV� DQG� PXOWLSOH�� LQGHSHQG�
HQW� LQGLFDWLRQV� DUH�PRUH� FKDUDFWHULVWLF� RI� WKH
SUHVHQFH�RI�DUFLQJ�WKDQ�D�VLQJOH�DOJRULWKP�JLY�
LQJ�D�VLQJOH�LQGLFDWLRQ�

/RDG�(YHQW�'HWHFWRU�$OJRULWKP

7KH� /RDG� (YHQW� 'HWHFWRU� $OJRULWKP� H[DP�
LQHV��RQ�D�SHU�SKDVH�EDVLV��RQH�UHDGLQJ�RI�506
YDOXHV� SHU� WZR�F\FOH� LQWHUYDO� IRU� HDFK� SKDVH
FXUUHQW�DQG�WKH�QHXWUDO�� � ,W� WKHQ�VHWV� IODJV� IRU
HDFK�SKDVH�FXUUHQW�DQG� IRU� WKH�QHXWUDO�EDVHG
RQ� WKH� IROORZLQJ� HYHQWV�� ���� DQ� RYHUFXUUHQW
FRQGLWLRQ������D�SUHFLSLWRXV�ORVV�RI�ORDG������D
KLJK� UDWH�RI�FKDQJH�� ���� D� VLJQLILFDQW� WKUHH�
SKDVH� HYHQW�� DQG� ���� D� EUHDNHU� RSHQ� FRQGL�
WLRQ�� � 7KHVH� IODJV� DUH� H[DPLQHG� E\� WKH� /RDG
$QDO\VLV�$OJRULWKP���7KHLU�VWDWHV�FRQWULEXWH�WR
WKDW�DOJRULWKP
V�GLIIHUHQWLDWLRQ�EHWZHHQ�DUFLQJ
GRZQHG�FRQGXFWRUV�DQG�DUFLQJ�LQWDFW�FRQGXF�
WRUV��DQG�LQKLELW�WKH�([SHUW�$UF�'HWHFWRU�$OJR�
ULWKP�IURP�LQGLFDWLQJ� WKH�QHHG� IRU�DQ�DUFLQJ
DODUP�IRU�D�OLPLWHG�WLPH�IROORZLQJ�DQ�RYHUFXU�
UHQW�RU�EUHDNHU�RSHQ�FRQGLWLRQ�

$Q\�RI�WKH�DERYH�ILYH�IODJV�ZLOO�]HUR�WKH�([SHUW
$UF�'HWHFWRU�EXIIHU�� VLQFH� WKH�SRZHU� V\VWHP� LV
LQ�D� VWDWH�RI� FKDQJH�DQG� WKH� YDOXHV�EHLQJ�FDO�
FXODWHG�IRU�XVH�E\�WKH�(QHUJ\�DQG�5DQGRPQHVV
DOJRULWKPV�DUH�SUREDEO\�QRW�YDOLG�

$Q�H[WUHPHO\�KLJK�UDWH�RI�FKDQJH�LV�QRW�FKDU�
DFWHULVWLF�RI�PRVW�KLJK�LPSHGDQFH�IDXOWV�DQG�LV
PRUH� LQGLFDWLYH� RI� D� EUHDNHU� FORVLQJ�� FDXVLQJ
DVVRFLDWHG� LQUXVK�� � 6LQFH� WKLV� W\SH� RI� LQUXVK
FXUUHQW� FDXVHV� VXEVWDQWLDO� YDULDWLRQV� LQ� WKH
KDUPRQLFV�XVHG� E\� WKH�KLJK� LPSHGDQFH� DOJR�
ULWKPV�� WKHVH� DOJRULWKPV� LJQRUH� DOO� GDWD� IRU
VHYHUDO�VHFRQGV�IROORZLQJ�D�KLJK�UDWH�RI�FKDQJH
HYHQW� WKDW� H[FHHGV� WKH� DVVRFLDWHG� UDWH�RI�
FKDQJH� WKUHVKROG�� LQ� RUGHU� WR� JLYH� WKH� SRZHU
V\VWHP�D�FKDQFH�WR�VWDELOL]H�

/RDG�$QDO\VLV�$OJRULWKP

7KH�SXUSRVH�RI�WKH�/RDG�$QDO\VLV�$OJRULWKP�LV
WR� GLIIHUHQWLDWH� EHWZHHQ� DUFLQJ� GRZQHG� FRQ�
GXFWRUV� DQG�DUFLQJ� LQWDFW� FRQGXFWRUV� E\� ORRN�
LQJ� IRU� D� SUHFLSLWRXV� ORVV� RI� ORDG� DQG�RU� DQ
RYHUFXUUHQW�GLVWXUEDQFH�DW�WKH�EHJLQQLQJ�RI�DQ
DUFLQJ�HSLVRGH���7KH�SUHVHQFH�RI�DUFLQJ�RQ�WKH
V\VWHP� LV� GHWHUPLQHG� EDVHG� RQ� WKH� RXWSXW� RI
WKH� ([SHUW� $UF� 'HWHFWRU� $OJRULWKP�� � ,I� WKH
')3���� ILQGV� SHUVLVWHQW� DUFLQJ� RQ� WKH� SRZHU
V\VWHP��WKH�/RDG�$QDO\VLV�$OJRULWKP�WKHQ�FRQ�
VLGHUV� WKH� W\SH� RI� LQFLGHQW� WKDW� LQLWLDWHG� WKH
DUFLQJ� DQG� FODVVLILHV� WKH� DUFLQJ� FRQGXFWRU� DV
HLWKHU�GRZQHG�RU�LQWDFW�� �$QRWKHU� IXQFWLRQ�RI
WKH� DOJRULWKP� LV� WR� SURYLGH� FRRUGLQDWLRQ� EH�
WZHHQ�WKH�')3����DQG�WKH�SRZHU�V\VWHP
V�FRQ�
YHQWLRQDO� RYHUFXUUHQW� SURWHFWLRQ� E\� REVHUYLQJ
D� WLPHRXW�� YLD� VHWWLQJ� 2&&5'70(27�� IURP
WKH� EHJLQQLQJ� RI� WKH� DUFLQJ� EHIRUH� JLYLQJ� DQ
LQGLFDWLRQ�RI�DUFLQJ�

,I� WKH� /RDG� $QDO\VLV� $OJRULWKP� GHWHUPLQHV
WKDW� D� GRZQHG� FRQGXFWRU� RU� DUFLQJ� H[LVWV�� LW
DWWHPSWV�WR�GHWHUPLQH�WKH�SKDVH�RQ�ZKLFK�WKH
KLJK�LPSHGDQFH�IDXOW�FRQGLWLRQ�H[LVWV���,W�GRHV
WKLV� LQ� D� KLHUDUFKLFDO�PDQQHU�� � )LUVW�� LI� D� VLJ�
QLILFDQW�ORVV�RI�ORDG�WULJJHUHG�WKH�/RDG�$QDO\�
VLV� $OJRULWKP�� DQG� LI� WKHUH� ZDV� D� VLJQLILFDQW
ORVV� RQ� RQO\� RQH� SKDVH�� WKDW� SKDVH� LV� LGHQWL�
ILHG�� � ,I� WKHUH� ZDV� QRW� D� VLQJOH� SKDVH� ORVV� RI
ORDG��DQG�LI�DQ�RYHUFXUUHQW�FRQGLWLRQ�RQ�RQO\
RQH�SKDVH�WULJJHUHG�WKH�DOJRULWKP��WKDW�SKDVH
LV�LGHQWLILHG���,I�ERWK�RI�WKHVH�WHVWV�IDLO�WR�LGHQ�
WLI\� WKH� SKDVH�� WKH� SKDVH� ZLWK� D� VLJQLILFDQWO\
KLJKHU� FRQILGHQFH� OHYHO� �H�J��KLJKHU� WKDQ� WKH
RWKHU�WZR�SKDVHV�E\�DW�OHDVW������LV�LGHQWLILHG�
)LQDOO\�� LI� QRQH� RI� WKHVH� WHVWV� SURYLGHV� SKDVH
LGHQWLILFDWLRQ�� WKH� UHVXOW� RI� WKH�$UF�%XUVW�3DW�
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WHUQ�$QDO\VLV�$OJRULWKP�LV�FKHFNHG���,I�WKDW�WHVW
IDLOV��WKH�SKDVH�LV�QRW�LGHQWLILHG�

/RDG�([WUDFWLRQ�$OJRULWKP

7KH� /RDG� ([WUDFWLRQ� $OJRULWKP� DWWHPSWV� WR
ILQG�D�TXLHVFHQW�SHULRG�GXULQJ�DQ�DUFLQJ�IDXOW
VR� WKDW� LW�FDQ�GHWHUPLQH� WKH�EDFNJURXQG� ORDG
FXUUHQW� OHYHO� LQ� WKH� QHXWUDO� FXUUHQW�� � ,I� LW� LV
VXFFHVVIXO�LQ�GRLQJ�VR��LW�WKHQ�UHPRYHV�WKH�ORDG
FRPSRQHQW� IURP� WKH� WRWDO� PHDVXUHG� FXUUHQW�
UHVXOWLQJ�LQ�D�VLJQDO�ZKLFK�FRQVLVWV�RQO\�RI�WKH
IDXOW�FRPSRQHQW�RI� WKH�QHXWUDO�FXUUHQW�� �7KLV
LQIRUPDWLRQ� LV� WKHQ� SURYLGHG� DV� LQSXW� WR� WKH
$UF�%XUVW�3DWWHUQ�$QDO\VLV�$OJRULWKP�

$UF�%XUVW�3DWWHUQ�$QDO\VLV�$OJRULWKP

7KH�$UF� %XUVW� 3DWWHUQ� $QDO\VLV� $OJRULWKP� DW�
WHPSWV� WR�SURYLGH� IDXOWHG�SKDVH� LGHQWLILFDWLRQ
LQIRUPDWLRQ� EDVHG� RQ� D� FRUUHODWLRQ� EHWZHHQ
WKH� IDXOW� FRPSRQHQW�RI� WKH�PHDVXUHG�QHXWUDO
FXUUHQW� DQG� WKH� SKDVH� YROWDJHV�� � 7KH� SKDVH
LGHQWLILHG�ZLOO�EH�WKH�RQH�ZKRVH�SKDVH�YROWDJH
SHDN� OLQHV� XS� ZLWK� WKH� QHXWUDO� FXUUHQW� EXUVW�
7KH� IDXOW� FRPSRQHQW� LV� UHFHLYHG� IURP� WKH
/RDG�([WUDFWLRQ�$OJRULWKP���7KH�UHVXOW�RI�WKH
DQDO\VLV� LV�FKHFNHG�E\� WKH�/RDG�$QDO\VLV�$OJR�
ULWKP�LI�LWV�RWKHU�SKDVH�LGHQWLILFDWLRQ�PHWKRGV
SURYH�XQVXFFHVVIXO�

$UFLQJ�(YHQW�7UHQG�,GHQWLILHU�$OJRULWKP

7KH� SXUSRVH� RI� WKH� $UFLQJ� 6XVSHFWHG� ,GHQWL�
ILHU� $OJRULWKP� LV� WR� GHWHFW� PXOWLSOH�� VSRUDGLF
DUFLQJ� HYHQWV�� � ,I� WDNHQ� LQGLYLGXDOO\�� VXFK
HYHQWV� DUH� QRW� VXIILFLHQW� WR�ZDUUDQW� DQ� DUFLQJ
DODUP�� � :KHQ� WDNHQ� FXPXODWLYHO\�� KRZHYHU�
WKHVH�HYHQWV�GR�ZDUUDQW�DQ�DODUP�WR�V\VWHP�RS�
HUDWRUV� VR� WKDW� WKH�FDXVH�RI� WKH�DUFLQJ�FDQ�EH
LQYHVWLJDWHG�

2YHUFXUUHQW�'LVWXUEDQFH�0RQLWRULQJ

7KLV�IXQFWLRQ�LV�SDUW�RI�+LJK�,PSHGDQFH�)DXOW
'HWHFWLRQ� DQG� VKRXOG� QRW� EH� FRQIXVHG� ZLWK
&RQYHQWLRQDO� 2YHUFXUUHQW� 3URWHFWLRQ�� � 7KH
')3����PRQLWRUV�IRU�DQ�RYHUFXUUHQW�FRQGLWLRQ
RQ� WKH� IHHGHU� E\� HVWDEOLVKLQJ� RYHUFXUUHQW
WKUHVKROGV� IRU� WKH�SKDVHV� DQG� IRU� WKH�QHXWUDO
DQG�WKHQ�FKHFNLQJ�IRU�D�VLQJOH� WZR�F\FOH�506
FXUUHQW� WKDW� H[FHHGV� WKRVH� WKUHVKROGV�� � 2VFLO�
ORJUDSK\� DQG� IDXOW� GDWD� DUH� FDSWXUHG� LI� LW� LV

GHWHUPLQHG� WKDW�DQ�RYHUFXUUHQW� FRQGLWLRQ� H[�
LVWV��VHH�,QVWDQWDQHRXV�DQG�506�2VFLOORJUDSK\
DQG�)DXOW�5HSRUWLQJ�XQGHU�)($785(6�LQ�WKLV
FKDSWHU��

&RQYHQWLRQDO�2YHUFXUUHQW�3URWHFWLRQ

7ZR�LQVWDQWDQHRXV��,2&�ORZ�VHW�DQG�,2&�KLJK
VHW��IXQFWLRQV�DQG�RQH�WLPH�GHOD\��72&��QRQ�
GLUHFWLRQDO� RYHUFXUUHQW� IXQFWLRQ� DUH� SURYLGHG
IRU� HDFK�SKDVH� DQG�JURXQG�� �7KHUH� DUH� VHSD�
UDWH�WLPH�DQG�LQVWDQWDQHRXV�VHWWLQJV�IRU�SKDVH
DQG� JURXQG�� � 1HJDWLYH�VHTXHQFH� ,2&� DQG
72&�IXQFWLRQV�DUH�DOVR�SURYLGHG�

)RU� HDFK� RI� WKH� HLJKW� VHWWLQJV� JURXSV�� RQH
SKDVH�72&�FXUYH�DQG�RQH�JURXQG�72&�FXUYH
PD\�EH�VHOHFWHG�IURP�WKH�QLQH�FXUYHV�VWRUHG�LQ
WKH�')3������7KH�72&�UHVHW�FDQ�EH�VHOHFWHG�WR
HPXODWH� WKDW� RI� DQ� (0� LQGXFWLRQ�GLVN� 72&
UHOD\�RU�WR�KDYH�D�IDVW�UHVHW�

)RU� WKH� 72&� IXQFWLRQV�� ILYH� SUH�GHILQHG
�LQYHUVH�� YHU\� LQYHUVH�� H[WUHPHO\� LQYHUVH�� %�6�
����LQYHUVH��DQG�GHILQLWH�WLPH��DQG�XS�WR�IRXU
XVHU�GHILQHG�FKDUDFWHULVWLF�FXUYHV�DUH�VWRUHG�LQ
QRQ�YRODWLOH� PHPRU\�� � 7KH� IRXU� LQYHUVH� SUH�
GHILQHG�SLFNXS�FXUYHV�DUH�EDVHG�RQ�HTXDWLRQV
FRQWDLQHG� LQ� $16,� &������� DQG� ,(&� �����
�%�6�� ������ � 7KHVH� SLFNXS� DQG� ¶(0� UHVHW·
FKDUDFWHULVWLF�FXUYHV�DQG�WKH�HTXDWLRQV�XVHG�WR
JHQHUDWH�WKHP�DUH�JLYHQ�LQ�)LJXUHV���������������
DQG� ����� � 7KH� ILIWK� SUH�GHILQHG� FXUYH� KDV� D
GHILQLWH�WLPH�FKDUDFWHULVWLF�

127(�� 7KH� UHVHW� HTXDWLRQV� DUH� YDOLG� IRU
��0���DQG�WKH�SLFNXS�HTXDWLRQV�DUH�YDOLG�IRU
0!��� �$�SRVLWLYH�YDOXH�FDOFXODWHG� IURP�D�UHVHW
HTXDWLRQ�DW���0��� LQGLFDWHV� WKH� WLPH� LW� WDNHV
IRU� WKH� IXQFWLRQ� WR� LQWHJUDWH� GRZQ� WR� ]HUR
�IXQFWLRQ�FRPSOHWHO\�UHVHW��

$Q� ([FHO� VSUHDGVKHHW� ILOH�� &XUYHT�[OV�� LV� SUR�
YLGHG�E\�*(� WR�DOORZ� WKH�XVHU� WR�GHILQH� FXUYH
VKDSHV� XVLQJ� $16,� &������� HTXDWLRQ� IRUPDWV
RU�E\�VSHFLI\LQJ����SRLQWV���&XUYHT�[OV�ZLOO�FUH�
DWH�D�FXUYH�VKDSH�GDWD�ILOH�WKDW�FDQ�EH�GLUHFWO\
GRZQORDGHG� WR� D�')3����XVLQJ� WKH�')3�/LQN
FRPPXQLFDWLRQV�SURJUDP�
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ZKHUH�
W� �WLPH�LQ�VHFRQGV
7'� �7LPH�'LDO��������������������������
0� �PXOWLSOHV�RI�SLFNXS

&ROG�/RDG�3LFNXS

6SHFLDO� VHWWLQJV�PD\�EH�GHILQHG� WR�SUHYHQW� DQ
XQZDQWHG�WULS�GXULQJ�D�FROG� ORDG�SLFNXS�FRQ�
GLWLRQ�� � $� FROG�ORDG�SLFNXS� FRQGLWLRQ� LV� GH�
FODUHG� ZKHQ� WKH� DVVRFLDWHG� EUHDNHU� KDV� EHHQ
RSHQ� IRU� WKUHH�PLQXWHV�� � ,I� RQH� RI� WKH� GLJLWDO
LQSXWV� KDV� EHHQ� FRQILJXUHG� IRU� ¶���E
67$786��WKHQ�WKH����E�FRQWDFW�FORVXUH�VWDUWV
WKH� WKUHH�PLQXWH� WLPHU�� � ,I� WKHUH� LV� QR� ���E
LQSXW�� WKHQ� WKH� WKUHH�PLQXWH� WLPHU� LV� VWDUWHG
ZKHQ�DOO�WKH�SKDVH�FXUUHQWV�DUH�OHVV�WKDQ����RI
WKH�&7�UDWLQJ��L�H��������DPS�IRU�D���DPS�XQLW
RU������DPS�IRU�D���DPS�XQLW��RYHU�D�WZR�F\FOH
SHULRG�� � 6HWWLQJV� JURXS� ��� LV� UHVHUYHG� DV� WKH
FROG�ORDG� VHWWLQJV� JURXS�� � ,I� WKH� &ROG�/RDG�
3LFNXS�7LPH�'HOD\� LV� VHW� WR� D� QRQ�]HUR� YDOXH�
WKHQ� VHWWLQJV� JURXS���� LV�PDGH� WKH� DFWLYH� VHW�
WLQJV�JURXS�IROORZLQJ�GHWHFWLRQ�RI�D�FROG�ORDG�
SLFNXS�FRQGLWLRQ��DQG�LW�UHPDLQV�LQ�HIIHFW�IRU�D
WLPH� LQWHUYDO� GHWHUPLQHG� E\� D� VHWWLQJ�� � ,I� WKH
&ROG�/RDG�3LFNXS� 7LPH� 'HOD\� LV� VHW� WR� ]HUR�
WKHQ�WKH�FROG�ORDG�SLFNXS�ORJLF�LV�GLVDEOHG�

$GDSWLYH�7LPH�2YHUFXUUHQW�3URWHFWLRQ

$�XQLTXH�ORDG�DGDSWLYH�IHDWXUH�PD\�EH�XVHG�WR
DXWRPDWLFDOO\� FKDQJH� WKH�72&�SLFNXS�ZLWKLQ
OLPLWV� DV� D� IXQFWLRQ� RI� WKH� DYHUDJH� ORDG� FXU�
UHQW�� � 7KLV� DOORZV� WKH� 72&� IXQFWLRQ� WR� EH
PRUH�VHQVLWLYH�ZKHQ�IHHGHU�ORDGLQJ�LV�OLJKW���,I
WKH� $GDSWLYH� 3KDVH� 72&� $YHUDJLQJ� 3HULRG
VHWWLQJ��������LV�VHW�WR�D�QRQ�]HUR�YDOXH��WKHQ�DW
WKH�HQG�RI�HDFK�DYHUDJLQJ�SHULRG��D�FDQGLGDWH
SKDVH�72&�SLFNXS�ZLOO�EH�FRPSXWHG�E\�PXOWL�
SO\LQJ�WKH�FRPSXWHG�DYHUDJH�SKDVH�FXUUHQW�E\
D� PXOWLSOH� GHWHUPLQHG� IURP� WKH� $GDSWLYH
3KDVH� 72&� 3LFNXS� 3HUFHQWDJH� VHWWLQJ�� �����
,I� WKH� FDQGLGDWH� SKDVH�72&� SLFNXS� H[FHHGV
DQ�XSSHU�RU�ORZHU� OLPLW�� WKHQ�WKH�YDOXH�RI� WKH
OLPLW� WKDW� ZDV� H[FHHGHG� ZLOO� EHFRPH� WKH� QHZ
SKDVH�72&�SLFNXS�� �2WKHUZLVH��WKH�FDQGLGDWH
72&� SLFNXS� EHFRPHV� WKH� QHZ� SKDVH�72&
SLFNXS�� � 7KH� VDPH� VFHQDULR� RFFXUV� IRU� WKH
JURXQG�72&� SLFNXS� LI� WKH� $GDSWLYH� *URXQG

72&�$YHUDJLQJ�3HULRG�VHWWLQJ��������LV�VHW�WR�D
QRQ�]HUR� YDOXH�� � ,I� ERWK�$GDSWLYH�3KDVH�72&
$YHUDJLQJ�3HULRG�DQG�$GDSWLYH�*URXQG�72&
$YHUDJLQJ� 3HULRG� DUH� VHW� WR� ]HUR�� WKHQ� WKH
72&�IXQFWLRQV�EHKDYH�OLNH�FRQYHQWLRQDO�IL[HG�
SLFNXS�IXQFWLRQV�

1HJDWLYH�6HTXHQFH�2YHUFXUUHQW

,QVWDQWDQHRXV� DQG� 7LPH� 2YHUFXUUHQW� 3URWHF�
WLRQ� EDVHG� RQ� D� 1HJDWLYH� 6HTXHQFH� TXDQWLW\
DUH�DYDLODEOH� LQ�WKH�')3����� �7KH�72&�FXUYH
FDQ�EH�VHOHFWHG�WR�EH�,QYHUVH��9HU\�,QYHUVH��([�
WUHPHO\�,QYHUVH��%6����,QYHUVH��'HILQLWH�7LPH�
RU�RQH�RI�WKH�IRXU�SRVVLEOH�XVHU�GHILQHG�FXUYHV�
$� VORZ� RU� IDVW� UHVHW� FKDUDFWHULVWLF� PD\� EH� VH�
OHFWHG�YLD�D�VHWWLQJ�

6HTXHQFH�&RRUGLQDWLRQ

7KH�VHTXHQFH�FRRUGLQDWLRQ� IXQFWLRQ�SURYLGHV
FRRUGLQDWLRQ� RI� WKH� ')3���� LQVWDQWDQHRXV
RYHUFXUUHQW�SURWHFWLRQ� IXQFWLRQV�� ,2&��ZLWK� D
UHFORVHU��RU� UHFORVHUV�� ORFDWHG�GRZQVWUHDP�RQ
WKH� GLVWULEXWLRQ� IHHGHU�� � 7KLV� IXQFWLRQ�� ZKHQ
HQDEOHG� �LI� VHWWLQJ� QXPEHU� ����� 6(4&5'�  
21��� XWLOL]HV� D� VHWWDEOH� WLPH� GHOD\� �VHWWLQJ
QXPEHU������6(4&5''/70��ZKLFK�LV�DGGHG
WR� WKH� LQVWDQWDQHRXV� RYHUFXUUHQW� IXQFWLRQ·V
WLPH� GHOD\� WR� DOORZ� WLPH� IRU� WKH� UHPRWH� UH�
FORVHU� WR� FOHDU� D� IDXOW� EH\RQG� LW� EHIRUH� WKH
')3����LQVWDQWDQHRXV�IXQFWLRQV�RSHUDWH�

1RUPDOO\�� WKH� ,2&� SURWHFWLRQ� DW� WKH� IHHGHU
EUHDNHU�ZLOO� EH� VHW� VR� DV� QRW� WR� RYHUUHDFK� WKH
GRZQVWUHDP�UHFORVHU�� �+RZHYHU�� WKH�')3���·V
VHTXHQFH� FRRUGLQDWLRQ� IXQFWLRQ� DOORZV� FRRU�
GLQDWLRQ� ZLWK� GRZQVWUHDP� UHFORVHUV� VKRXOG
RQH�RU�PRUH�,2&�SURWHFWLRQ�IXQFWLRQV�EH�VHW�WR
UHDFK�EH\RQG�D�UHFORVHU���,I�DQ�,2&�SURWHFWLRQ
IXQFWLRQ�LV� VHW� WR�UHDFK�EH\RQG�D�UHFORVHU�� WKH
XVHU� PXVW� VHOHFW� DQ� ,2&� WLPH� GHOD\
�6(4&5''/70� SOXV� ,2&� WLPH� GHOD\�� WKDW
DVVXUHV�WKDW�WKH�')3����,2&�IXQFWLRQ�ZLOO�QRW
WULS�EHIRUH�WKH�GRZQVWUHDP�UHFORVHU�WULSV�RSHQ
WKH�ILUVW�WLPH�IROORZLQJ�IDXOW�RFFXUUHQFH�� �7KH
')3���� WLPH�RYHUFXUUHQW� IXQFWLRQV� UHPDLQ� LQ
VHUYLFH� �LI� VHOHFWHG�� ZKHQ� WKH� VHTXHQFH� FRRU�
GLQDWLRQ� IXQFWLRQ� LV� HQDEOHG�� �7KH�XVHU�PXVW
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FRRUGLQDWH� WKHVH� 72&� VHWWLQJV� ZLWK� WKRVH� RI
WKH�GRZQVWUHDP�UHFORVHU�
:LWK� VHTXHQFH� FRRUGLQDWLRQ� HQDEOHG�� WKH� VH�
TXHQFH� FRRUGLQDWLRQ� UHVHW� WLPH
�6(4&5'5670�� VHWWLQJ� QXPEHU� ������ LV
VWDUWHG�RQO\�ZKHQ�WKH�')3����GHWHFWV�WKDW�WKH
GRZQVWUHDP� UHFORVHU� KDV� WULSSHG�� � :KLOH� WKH
VHTXHQFH� FRRUGLQDWLRQ� UHVHW� WLPHU� LV� WLPLQJ
RXW�� WKH� VHOHFWHG� ,2&� IXQFWLRQV� DUH� EORFNHG
IURP� RSHUDWLQJ�� � $W� WKH� H[SLUDWLRQ� RI� WKH� VH�
TXHQFH�FRRUGLQDWLRQ�UHVHW�WLPH��WKH�,2&�IXQF�
WLRQV� DUH� SODFHG� EDFN� LQ� VHUYLFH�� � 1RUPDOO\
6(4&5'5670� LV� VHW� WR� DOORZ� WKH� UHFORVHU� WR
FRPSOHWH�LWV�SURJUDPPHG�F\FOH�

2SHUDWLRQ� RI� WKH� GRZQVWUHDP� UHFORVHU� LV
VHQVHG�E\� WKH�')3����ZKHQ� WKH� IDXOW� FXUUHQW
DW� WKH� ')3���� WUDQVLWLRQV� IURP� EHLQJ� DERYH
,2&�SLFNXS� WR� EHLQJ� EHORZ� ,2&�SLFNXS�ZLWK�
RXW� WKH� ')3���� LVVXLQJ� D� WULS� FRPPDQG�� � ,I
RQH�RI� WKH�GLJLWDO� LQSXWV�KDV�EHHQ�FRQILJXUHG
DV�D����E�FRQWDFW��WKHQ�DQ�DGGLWLRQDO�FKHFN�LV
PDGH� WR�GHWHUPLQH� WKDW� WKH� ORFDO�EUHDNHU�KDV
QRW�RSHQHG�

7KH� VHTXHQFH� FRRUGLQDWLRQ� IXQFWLRQ� DOZD\V
EORFNV�WKH�ORZ�VHW�,2&�IXQFWLRQV���7KH�KLJK�VHW
,2&� IXQFWLRQV� DUH� EORFNHG� LI� VHWWLQJ� QXPEHU
�����6(4%/.+,� ����<(6��

=HUR�DQG�1HJDWLYH�6HTXHQFH�'LUHF�

WLRQDO�)XQFWLRQV

7KH� JURXQG� RYHUFXUUHQW� IXQFWLRQV� FDQ� EH
WRUTXH�FRQWUROOHG��GLUHFWLRQDOO\�FRQWUROOHG��E\
HLWKHU� D� QHJDWLYH�VHTXHQFH� ��1� RU� ]HUR�
VHTXHQFH�GLUHFWLRQDO�IXQFWLRQ���*�� �7KH�]HUR�
VHTXHQFH�GLUHFWLRQDO�IXQFWLRQ�FDQ�EH�VLQJOH�RU
GXDO� SRODUL]HG�� DQG� WKH� SRODUL]LQJ� TXDQWLW\� LV
GHWHUPLQHG�E\�VHWWLQJ��������=6(4�32/���7KH
YROWDJH� SRODUL]LQJ� VLJQDO�� �9��� LV� FDOFXODWHG
IURP� WKH� WKUHH� SKDVH�WR�JURXQG� YROWDJHV�� � 7R
XWLOL]H� �9��� WKUHH� Z\H�Z\H� FRQQHFWHG� H[WHUQDO
97V�DUH�UHTXLUHG�� �7KH�FXUUHQW�SRODUL]LQJ�VLJ�
QDO���,���LV�PHDVXUHG�XVLQJ�D�VHSDUDWH�DX[LOLDU\
&7�LQWHUQDO�WR�WKH�UHOD\���7R�XWLOL]H��,���D�VXLW�
DEOH�VRXUFH�PXVW�H[LVW�DQG� WKH�XVHU�PXVW�ZLUH
IURP�WKH�DVVRFLDWHG�H[WHUQDO�&7�V��WR�WKH�DX[�
LOLDU\� �,��&7� ORFDWHG� LQ� WKH� UHOD\�� �7KH� DQJOH
WKDW� WKH� �,�� QHXWUDO� FXUUHQW� �RSHUDWLQJ� TXDQ�

WLW\�� ODJV� WKH� ��Yφ� IRU� PD[LPXP� RSHUDWLQJ
WRUTXH�RU�HQHUJ\� LV�GHWHUPLQHG�E\� WKH� VHWWLQJ
������=(5,03$1*/�

,I�FXUUHQW�SRODUL]DWLRQ�LV�XVHG�PD[LPXP�RSHU�
DWLQJ�WRUTXH�LV�REWDLQHG�ZKHQ�WKH��,φ�DX[LOLDU\
FXUUHQW�LV�LQ�SKDVH�ZLWK��,φ�QHXWUDO�FXUUHQW�

7KH�9��DQG�,��TXDQWLWLHV�XVHG�E\�WKH�QHJDWLYH�
VHTXHQFH� GLUHFWLRQDO� IXQFWLRQ� DUH� FDOFXODWHG
ZLWKLQ� WKH� UHOD\�� � ([WHUQDO� SRODUL]LQJ� VLJQDOV
DUH�QRW� UHTXLUHG�� �1RWH� WKDW� HLWKHU� WKUHH�Z\H�
Z\H� FRQQHFWHG� 97V� RU� WZR� RSHQ�GHOWD� FRQ�
QHFWHG� 97V� PD\� EH� XVHG� ZKHQ� WKH� QHJDWLYH�
VHTXHQFH�GLUHFWLRQDO�IXQFWLRQ�LV�VHOHFWHG���7KH
DQJOH�WKDW�WKH�,��FXUUHQW�ODJV�WKH��9��YROWDJH�IRU
PD[LPXP� RSHUDWLQJ� WRUTXH� RU� HQHUJ\� LV� GH�
WHUPLQHG�E\�WKH�VHWWLQJ�������326$1*�

3KDVH�'LUHFWLRQDO�)XQFWLRQV����3�

7KH� SKDVH� RYHUFXUUHQW� IXQFWLRQV� FDQ� EH
WRUTXH�FRQWUROOHG��GLUHFWLRQDOO\�FRQWUROOHG��E\
WKUHH� TXDGUDWXUH� SRODUL]HG� ���R� FRQQHFWHG�
SKDVH� GLUHFWLRQDO� IXQFWLRQV�� � 7KH� DFWXDWLQJ
TXDQWLWLHV�DUH�

SKDVH , 9

$ ,$���,� 9%&

% ,%���,� 9&$

& ,&���,� 9$%

7KH� SKDVH� Q� �$�� %�� RU� &�� ��3� IXQFWLRQ� SUR�
GXFHV� ¶PD[LPXP� WRUTXH·� ZKHQ� WKH� SKDVH� Q
FXUUHQW� ODJV� WKH�SKDVH�Q�WR�JURXQG�YROWDJH�E\
DQ� DQJOH� ��� WR� ��� GHJUHHV�� GHWHUPLQHG� IURP
WKH�754$1*/�VHWWLQJ������������(LWKHU�WKUHH
Z\H�Z\H�FRQQHFWHG�97V�RU�WZR�RSHQ�GHOWD�FRQ�
QHFWHG�97V�FDQ�EH�XWLOL]HG�IRU� WKHVH�SKDVH�GL�
UHFWLRQDO�IXQFWLRQV�

2YHU��8QGHU�9ROWDJH

7KH�YROWDJH�IXQFWLRQV�RSHUDWH�RQ�WKH�SRVLWLYH�
VHTXHQFH� FRPSRQHQW� RI� WKH� DSSOLHG� YROWDJH�
(LWKHU� Z\H�Z\H� RU� RSHQ�GHOWD� FRQQHFWHG� 97V
FDQ� EH� XVHG� VLQFH� WKH� FDOFXODWHG� SRVLWLYH�
VHTXHQFH�FRPSRQHQW�RI�YROWDJH��9$��� LV� UHIHU�
HQFHG� WR� SKDVH� $� LQ� HLWKHU� FDVH�� � (DFK� IXQF�
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WLRQ�KDV�D�VHSDUDWH�SLFNXS�VHWWLQJ�DQG�D� VHSD�
UDWH�WLPH�GHOD\�VHWWLQJ�

2YHU�8QGHU�)UHTXHQF\

7KH�')3����FRQWDLQV�WZR�IUHTXHQF\�WULS�IXQF�
WLRQV��HDFK�RI�ZKLFK�KDYH�DQ�XQGHU�IUHTXHQF\
DQG� DQ� RYHU�IUHTXHQF\� VHWWLQJ�ZLWK� LQGLYLGXDO
WLPH�GHOD\V���2QH�UHVWRUH�IXQFWLRQ�LV�DOVR�DYDLO�
DEOH�

7KH�IUHTXHQF\�FDOFXODWLRQ�LV�SHUIRUPHG�RQFH�D
F\FOH��RU�HYHU\���� VDPSOHV��� �7KH�XQGHU�RYHU
IUHTXHQF\�LV�EDVHG�RQ�WKH�IUHTXHQF\�RI�WKH�FDO�
FXODWHG�SRVLWLYH�VHTXHQFH�YROWDJH���7KH�YROWDJH
FXWRII� IRU� WKH� XQGHU�RYHU� IUHTXHQF\� XQLW� LV
DOVR�EDVHG�RQ�WKH�SRVLWLYH�VHTXHQFH�YROWDJH�

7KH� XQGHU�RYHU� IUHTXHQF\� XQLW� ZLOO� QRW� VWDUW
XQWLO�WKH�F\FOH�DIWHU�WKH�SRVLWLYH�VHTXHQFH�YROW�
DJH�KDV�H[FHHGHG�WKH�YROWDJH�VXSHUYLVLRQ�OHYHO�
,I�\RX�DUH�EHQFK�WHVWLQJ�WKH�')3����DQG�\RXU
LQLWLDO� YROWDJH� OHYHO� LV�EHORZ� WKH� YROWDJH� VXSHU�
YLVLRQ�OHYHO�\RX�ZLOO�ILQG�WKDW�WKHUH�LV�DQ�DGGL�
WLRQDO�F\FOH�RI�GHOD\�LQ�\RXU�PHDVXUHG�RXWSXW�

2QFH�WKH�')3����GHWHUPLQHV� WKDW� WKH�YROWDJH
KDV� H[FHHGHG� WKH� YROWDJH� VXSHUYLVLRQ� FXWRII
DQG� WKDW� WKH� IUHTXHQF\� LV� DERYH� WKH� RYHU� IUH�
TXHQF\� VHWWLQJ� RU� EHORZ� WKH� XQGHU� IUHTXHQF\
VHWWLQJ��WKH�UHOD\�ZLOO�WKHQ�ZDLW���F\FOHV�IRU�WKH
IUHTXHQF\� WR� VWDELOL]H�� � $W� WKLV� SRLQW� WKH� IUH�
TXHQF\� XQLW� ZLOO� EH� SLFNHG�XS�� � 7KLV� �� F\FOH
GHOD\�ZLOO�DOVR�KDYH�WR�EH�DGGHG�WR�\RXU�PHDV�
XUHG�GHOD\�WLPH�

$IWHU� WKH� ')3���� GHWHUPLQHV� WKDW� WKH� IUH�
TXHQF\� XQLW� KDV� SLFNHG�XS� LW� ZLOO� WKHQ� ZDLW� D
GHOD\� HTXDO� WR� WKH� GHOD\� VHWWLQJ� IRU� WKDW� SDU�
WLFXODU�IUHTXHQF\�XQLW�

7KHUHIRUH�� WKH� WRWDO� GHOD\� WLPH� IRU� WKH� XQ�
GHU�RYHU�IUHTXHQF\�XQLW�ZLOO�EH�

�� &\FOH� �YROWDJH� VXSHUYLVLRQ� WLPH� LI� UH�
TXLUHG�� �� �� F\FOH� �VWDELOL]H� WLPH�� �� 7LPH
'HOD\�6HWWLQJ���&RQWDFW�&ORVXUH�7LPH�

)DXOW�/RFDWLRQ

7KH�')3����FRQWDLQV� DQ�DOJRULWKP� IRU�GHWHU�
PLQLQJ�GLVWDQFH�WR�IDXOW�SURYLGHG�WKDW�Z\H�Z\H

FRQQHFWHG�97V�DUH�XVHG�� �7KLV� LQIRUPDWLRQ� LV
SUHVHQWHG� DV� PLOHV� �RU� NLORPHWHUV�� IURP� WKH
UHOD\� WR� WKH� IDXOW�� � 7KH� GLVWDQFH� WR� IDXOW� LV
EDVHG� RQ� D� OLQH� OHQJWK� �PLOHV� RU� NLORPHWHUV�
DQG� OLQH� LPSHGDQFHV� SURYLGHG� E\� WKH� XVHU� DV
VHWWLQJV�� � )DXOW� ORFDWLRQ� LQIRUPDWLRQ� LV� FRQ�
WDLQHG�LQ�WKH�IDXOW�UHSRUW�

3RZHU�4XDOLW\�0RQLWRULQJ��237,21$/�

7KH�')3���·V�SRZHU�TXDOLW\�PRQLWRULQJ�IXQF�
WLRQ�SURYLGHV�LQIRUPDWLRQ�IRU�DVVHVVLQJ�WKH�GX�
UDWLRQ� DQG� VHYHULW\� RI� SHULRGV� RI� SRRU� SRZHU
TXDOLW\���7KH�')3����FKHFNV�WKH�SRZHU�TXDOLW\
E\� FDOFXODWLQJ� WKH� WRWDO� KDUPRQLF� GLVWRUWLRQ
�7+'�� RQ� HDFK� RI� WKH� WKUHH� SKDVH� FXUUHQWV
DQG� YROWDJHV� RYHU� RQH�PLQXWH� LQWHUYDOV�� � 7KH
7+'� LV� XVHG�� WKHQ�� WR� GHILQH� WKH� HIIHFW� RI
KDUPRQLFV� RQ� WKH� SRZHU� V\VWHP� FXUUHQWV� DQG
YROWDJHV�� � ,W� UHSUHVHQWV� WKH� UDWLR� RI� WKH� URRW�
PHDQ�VTXDUH� RI� WKH� KDUPRQLF� FRQWHQW� WR� WKH
URRW�PHDQ�VTXDUH� YDOXH� RI� WKH� IXQGDPHQWDO
TXDQWLW\��H[SUHVVHG�DV�D�SHUFHQW�RI� WKH� IXQGD�
PHQWDO�� � &DOFXODWLRQ� RI� 7+'� YDOXHV� UHTXLUHV
WKH� DFFXPXODWLRQ� RI� WKH� UHDO� DQG� LPDJLQDU\
FRPSRQHQWV� RI� WKH� �QG� WKURXJK� ��WK� KDU�
PRQLF�IUHTXHQFLHV�� �7KLV�DFFXPXODWLRQ�LV�SHU�
IRUPHG� RQ� WKH� SKDVH� FXUUHQWV� IRU� HDFK� WZR�
F\FOH� VDPSOH� LQWHUYDO�� � 7KH� WKUHH� YROWDJH� LQ�
SXWV� DUH� VHTXHQWLDOO\� DQDO\]HG�� DOVR� XVLQJ� D
WZR�F\FOH�GDWD�ZLQGRZ�

7KH�7+'�YDOXHV�VWRUHG�LQ�WKH�')3����DUH�XS�
GDWHG�RQFH�SHU�PLQXWH�IRU�HDFK�SKDVH�FXUUHQW
DQG� YROWDJH�� � 7KHVH� YDOXHV� FDQ� EH� YLHZHG� RQ
WKH� .H\SDG�'LVSOD\� 0RGXOH� RU� DFFHVVHG
WKURXJK�D�VHULDO�SRUW���$�FRPPDQG�PD\�DOVR�EH
XVHG� WR� UHWULHYH� DOO� WKH� UHDO� DQG� LPDJLQDU\
FRPSRQHQWV� RI� WKH� WKLUWHHQ� PXOWLSOHV� RI� WKH
IXQGDPHQWDO� IUHTXHQF\� IRU� WKH� ODVW� WZR�F\FOH
LQWHUYDO�

7KH� SRZHU� TXDOLW\� GDWD� PDLQWDLQHG� LQ� WKH
')3���� LQFOXGHV� PLQLPXP�� PD[LPXP�� DQG
DYHUDJH�YDOXHV�IRU�7+'��DQG�WKH�PLQLPXP���
VHFRQG� 506� DYHUDJH� IRU� HDFK� SKDVH� YROWDJH�
7KLV� GDWD� LV� UHSRUWHG� IRU� D� WLPH� LQWHUYDO� EH�
WZHHQ���DQG����PLQXWHV��ZLWK�XS� WR���GD\V� RI
VWRUDJH� SURYLGHG�� GHSHQGLQJ� RQ� WKH� WLPH� LQ�
WHUYDO�VHOHFWHG���$Q�H[WHQGHG�PHPRU\�RSWLRQ�LV
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DYDLODEOH�WKDW�SURYLGHV�D�PD[LPXP�RI�����GD\V
RI�HQWULHV��DJDLQ�GHSHQGLQJ�RQ�WKH�WLPH�LQWHU�
YDO���7KH�VHOHFWHG�LQWHUYDO�DQG�VWRUDJH�FDSDELO�
LW\� DSSO\� WR� DOO� WKH� GHPDQG� GDWD� LQ� WKH
')3����

,Q� DGGLWLRQ� WR� WKH� DERYH� GDWD�� WKH�PD[LPXP
GDLO\� 7+'� DQG� YROWDJH� GLS� YDOXHV� DUH� PDLQ�
WDLQHG�LQ�D����GD\�ORJ���7KHVH�GDLO\�PD[LPXPV
DUH�EDVHG�RQ�DYHUDJHV�RI�WKH�VHOHFWHG�GHPDQG
SHULRG� ��� WR� ��� PLQXWHV��� � 7KH� PD[LPXP
7+'�YDOXH�VLQFH�WKH�GDWD�VWRUDJH�PHPRU\�KDV
EHHQ� FOHDUHG� �SHDN� 7+'�� IRU� HDFK� FXUUHQW
DQG� YROWDJH� LV� DOVR�PDLQWDLQHG�� DV� ZHOO� DV� WKH
PLQLPXP� ��VHFRQG� DYHUDJH� 506� YROWDJH� IRU
HDFK� SKDVH� VLQFH� WKH� PHPRU\� ZDV� FOHDUHG�
7KHVH�SHDN� YDOXHV� �DOVR� EDVHG� RQ� DYHUDJHV� RI
WKH� VHOHFWHG�GHPDQG�SHULRG�� FDQ�EH� DFFHVVHG
RU�UHVHW�IURP�D�ORFDO�RU�UHPRWH�FRPSXWHU�FRQ�
QHFWHG� WR� WKH�')3���� YLD�D� VHULDO� SRUW�� �7KH\
FDQ� DOVR� EH� DFFHVVHG� WKURXJK� WKH� .H\�
SDG�'LVSOD\� 0RGXOH� DV� ZHOO�� DQG� UHVHW
WKURXJK� WKH� .H\SDG�'LVSOD\� 0RGXOH� LI� WKH
')3���� LV� FRQILJXUHG� WR� DOORZ� WKLV�� � $OO� GH�
PDQG�GDWD�HQWULHV��LQFOXGLQJ�GDLO\�PD[LPXPV
DQG�SHDNV��LQFOXGH�D�WLPH�VWDPS�WR�WKH�QHDUHVW
VHFRQG�

6HWWLQJV� DUH� SURYLGHG� IRU� HVWDEOLVKLQJ� RQH�
PLQXWH� 7+'� WKUHVKROGV� IRU� FXUUHQWV� DQG� IRU
YROWDJHV�� �7KHVH� YDOXHV� DUH� SHUFHQWDJHV�� UDQJ�
LQJ�IURP����WR��������,I�D�7+'�WKUHVKROG�VHW�
WLQJ�LV�H[FHHGHG�E\�DQ\�RQH�PLQXWH�7+'�DYHU�
DJH��D�7+'�DODUP�LV�LQGLFDWHG�LQ�WKH�HYHQW�ORJ�
7KH� DODUP� FDQ� EH� FRQILJXUHG� WR� DFWLYDWH� DQ
RXWSXW� YLD� FRQILJXUDEOH� ORJLF� XVLQJ�;SUHVVLRQ
%XLOGHU�� 7KRVH� VHWWLQJV� FDQ� EH� FKDQJHG� DQG
QHZ� VHWWLQJV� GRZQORDGHG� WR� WKH� ')3���
WKURXJK� D� VHULDO� SRUW�� � 7KH� FRQILJXUDWLRQ� RI
WKH� RXWSXW� FRQWDFWV� FDQ� EH� YLHZHG� LQ� WKH
;SUHVVLRQ�%XLOGHU� E\� XSORDGLQJ� WKH� FRQILJXU�
DEOH�ORJLF�IURP�WKH�UHOD\�YLD�D�VHULDO�SRUW�WR�GH�
WHUPLQH�LI�7+'�$ODUPV� LV�FRQILJXUHG� WR�GULYH
DQ�RXWSXW�FRQWDFW���7KLV�FRQILJXUDWLRQ�FDQ�EH
PRGLILHG�DQG�GRZQORDGHG�WR�WKH�UHOD\�

,I� D� 7+'� WKUHVKROG� VHWWLQJ� LV� H[FHHGHG�� D
VQDSVKRW�RI�WZR�F\FOHV�RI�LQVWDQWDQHRXV�FXUUHQW
DQG�YROWDJH�GDWD�LV�FDSWXUHG�WRJHWKHU�ZLWK�WKH

UHDO� DQG� LPDJLQDU\� FRPSRQHQWV� RI� WKH� �QG
WKURXJK� ��WK� KDUPRQLFV�� � 7KH� ILYH� PRVW� UH�
FHQW� FDSWXUHV� DUH� PDLQWDLQHG� LQ� WKH� V\VWHP
PHPRU\���2QFH�D�SRZHU�TXDOLW\�FDSWXUH�RFFXUV�
QR� VXEVHTXHQW� FDSWXUHV� RFFXU� IRU� D� SHULRG� RI
��� PLQXWHV�� � 7+'� PRQLWRULQJ� LV� VXVSHQGHG
GXULQJ�WKH�RSHUDWLRQ�RI�KLJK�LPSHGDQFH�IDXOW
GLVFULPLQDWLRQ���7KH�ZDYHIRUP�FDSWXUH�FDQ�EH
YLHZHG�YLD�*(�'$7$�VRIWZDUH�

7KH�7+'�WKUHVKROG�VHWWLQJV�DQG�WKH�GHPDQG
GDWD�FDOFXODWLRQ�WLPH�LQWHUYDO�FDQ�EH�YLHZHG�RQ
WKH�')3���·V�ORFDO�GLVSOD\����7KH�ORFDO�GLVSOD\
ODEHO� DVVRFLDWHG� ZLWK� WKH� WLPH� LQWHUYDO� LV
�'(0$1'�3(5,2'���

$Q�HYHQW�LV�ORJJHG�LQ�WKH�V\VWHP�HDFK�WLPH�DQ\
SKDVH� FXUUHQW� RU� YROWDJH� 7+'� H[FHHGV� LWV� UH�
VSHFWLYH� 7+'� WKUHVKROG� VHWWLQJ�� DQG� WKHQ
DJDLQ� ZKHQ� WKH� 7+'� YDOXH� IRU� WKDW� VDPH
SKDVH�FXUUHQW�RU�YROWDJH�IDOOV�EHORZ�LWV� WKUHVK�
ROG���(DFK�HYHQW�LV�WLPH�VWDPSHG��DQG�WKXV�LW�LV
SRVVLEOH�WR�PRQLWRU�WKH�GXUDWLRQ�RI�D�SHULRG�RI
SRRU� SRZHU� TXDOLW\� IRU� LQGLYLGXDO� SKDVH� FXU�
UHQWV�DQG�YROWDJHV�

5HFORVHU

7KHUH� LV�D� UHFORVHU� LQ�HYHU\�')3����� �7KLV� UH�
FORVHU�DOORZV�XS�WR�IRXU�UHFORVH�DWWHPSWV���7KH
QXPEHU�RI�DWWHPSWV�LV�SURJUDPPDEOH�EHWZHHQ
�� DQG� �� �VHWWLQJ� ������ 1805(&/�� DQG� LQ�
FOXGHV�D�VHSDUDWH�VHWWLQJ�WR�GLVDEOH�WKH�UHFORVH
IXQFWLRQ��VHWWLQJ�������5(&/(1��

7KH� UHFORVH� F\FOH� FDQ� EH� SURJUDPPHG� WR� EH
LQLWLDWHG�E\�DQ�LQWHUQDO�WULS�RQO\��VHWWLQJ������
5(&/21��% 2))�� RU� LW� FDQ� EH� LQLWLDWHG� E\
HLWKHU� DQ� LQWHUQDO� RU� H[WHUQDO� WULS� �VHWWLQJ
������5(&/21��% 21��

)RU�HDFK�UHFORVH�DWWHPSW��WKH�WLPH�EHWZHHQ�WKH
WULS�DQG� WKH� UHFORVH� FDQ�EH� LQGHSHQGHQWO\� VHW
�VHWWLQJ� ����� �� ������ 5(&/�� �� 5(&/���� � 7KH
UHVHW�WLPH��FDQ�EH�SURJUDPPHG�EHWZHHQ���DQG
����VHFRQGV��VHWWLQJ������5&/567��

,Q�RUGHU� WR� LQLWLDWH�D� UHFORVH� F\FOH�� LW� LV�QHFHV�
VDU\�IRU�RQH�RI�WKH�&RQILJXUDEOH�,QSXWV��VHWWLQJ
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�������������WR�EH�VHW�WR����E�6WDWXV���7KLV�ZLOO
HQDEOH� WKH� UHOD\� WR� ´VHHµ� WKH� VWDWXV� RI� WKH
EUHDNHU�� �7KH�HQG�UHVXOW�RI� WKH�5HFORVHU�DOJR�
ULWKP� �L�H�� :KHQ� WKH� UHFORVHU� LV� UHDG\� WR� UH�
FORVH�WKH�EUHDNHU��LV�IRU�WKH�')3����WR�VHW�WKH
%5.5&/26(� IODJ� WUXH� LQ� WKH� ;SUHVVLRQ
%XLOGHU�/RJLF�� �7KHUHIRUH�� LQ�RUGHU�� WR�REWDLQ
DQ\�RSHUDWLRQ�RQ�WKH�')3����UHFORVHU�WKH�XVHU
PXVW�

1.  $� &RQILJXUDEOH� ,QSXW� PXVW� EH� VHW� WR
���E�6WDWXV��6HH�)LJXUH�����

2.  7KH� %5.5&/26(� )ODJ� LQ� ;SUHVVLRQ
%XLOGHU�PXVW�EH�VHW�WR�GULYH�DQ�2XWSXW
&RQWDFW� �WKH� GHIDXOW� %5.5&/26(
FRQWDFW�LV�287387����6HH�)LJXUH������

)LJXUH������%5.5&/26(�6HWWLQJ�IRU�5HFORVHU�LQ

;SUHVVLRQ�%XLOGHU

)LJXUH���������E�6WDWXV�IRU�5HFORVHU�LQ�')3����/,1.

,I� VHWWLQJ�������5(&/21��%�LV� VHW� WR�21�DQG
WKH�UHFORVHU�LV�LQ�WKH�5(6(7�VWDWH�DQ\�RSHQLQJ
RI� WKH� EUHDNHU�� DV� UHSRUWHG� WKURXJK� WKH� ���E
FRQWDFW�� ZLOO� LQLWLDWH� WKH� UHFORVHU� LQ� WKH
')3������,I�VHWWLQJ������LV�VHW�WR�2))�WKH�UHOD\
ZLOO�RQO\� UHFORVH� LI� WKH�EUHDNHU�RSHQLQJ� FRUUH�
VSRQGV�WR�D�´WULSµ�287387�IODJ�LQ�;SUHVVLRQ
%XLOGHU�EHLQJ�VHW�WUXH�

$�´WULSµ�287387�IODJ�LV�LGHQWLFDO�WR�DQ\�RWKHU
287387�IODJ�LQ�;SUHVVLRQ�%XLOGHU�H[FHSW�WKH
´WULSµ� 287387� IODJV� DUH� UHG�� � 7KHVH� UHG
287387�IODJV�VLJQDO�WKH�')3����GR�D�YDULHW\
RI�IXQFWLRQV��LQFOXGLQJ�

• 2VFLOORJUDSK\�&DSWXUH

• )DXOW�5HSRUW

• 7ULS�&LUFXLW�6HDO�,Q�)XQFWLRQ

• ,QLWLDWH�5HFORVLQJ

7R� FUHDWH� D� UHG�287387� IODJ�� DIWHU� ORDGLQJ
\RXU� FRQILJXUDEOH� ORJLF� LQ� ;SUHVVLRQ� %XLOGHU
GRXEOH�FOLFN�RQ�DQ\�287387�IODJV���7KLV�ZLOO
WULJJHU� D� SRS�XS� PHQX� ODEHOHG� 28387�� � ,Q
WKLV�PHQX�VHOHFW�WKH�RSWLRQ�IRU�WULS�� �7KLV�ZLOO
DVVLJQ� WKDW� 287387� IODJ� DV� EHLQJ� D� ´WULSµ
287387�DQG�ZLOO� FDXVH� WKH�')3���� WR� LQLWL�
DWH�WKH�DERYH�IXQFWLRQV�ZKHQHYHU�LW�LV�VHW�WUXH�
)RU� D� IXOO� GHVFULSWLRQ� RI� WKH� ´WULSµ� 287387
IODJV� VHH� &+$37(5� ��� �� ;SUHVVLRQ� %XLOGHU�
'LJLWDO�2XWSXW�$VVLJQPHQW�

5HFORVHU���&RQILJXUDEOH�,QSXWV

,Q�DGGLWLRQ�WR�WKH����E�6WDWXV�IODJ��WKHUH�DUH��
&RQILJXUDEOH� ,QSXWV� IODJV� WKDW� DIIHFW� WKH� RS�
HUDWLRQ�RI�WKH�UHFORVHU���7KH\�DUH��

6.,3�),567�5(&/26(�&<&/(
5(&/26(5�3$86(
5(&/26(5�/2&.287
5(&/26(5�5(6(7
%/2&.�5(&/26(5

$VVLJQLQJ� 6.,3� ),567� 5(&/26(� &<&/(� � DV
RQH� RI� \RXU� &RQILJXUDEOH� ,QSXWV�� DQG� VHWWLQJ
6HWWLQJ� ������ '(/5(&/�� <(6� ZLOO� WKH� XVHU� WR
VLJQDO� WKH� ')3���� WR� VNLS� WKH� ILUVW� SUR�
JUDPPHG� DQG� JR� GLUHFWO\� WR� WKH� VHFRQG� SUR�
JUDPPHG� UHFORVH�� )RU� VRPH� DSSOLFDWLRQV� LW
PD\� EH� GHVLUDEOH� WR� LQLWLDWH� KLJK� VSHHG� SOXV
GHOD\HG�UHFORVXUHV�IROORZLQJ�D�KLJK�VSHHG�WULS�
EXW� WR� DOORZ� GHOD\HG� UHFORVXUHV� RQO\� DIWHU� D
WLPH�GHOD\HG�WULS�� �$� VLJQDO� IURP�WKH� WLPH�GH�
OD\HG�WULS�EXV�FDQ�EH�URXWHG�WR�D�&RQILJXUDEOH
,QSXW� ZKLFK� LV� WKHQ� DVVLJQHG� WR� 6.,3� ),567
5(&/26(� &<&/(�� :LWK� WKLV� FRQQHFWLRQ� WKH
UHFORVHU�ZLOO� VNLS� WKH� ILUVW� UHFORVXUH� DQG� JR� WR
WKH�QH[W�UHFORVXUH�ZKHQ�D�WULS�RFFXUV�
$� &RQILJXUDEOH� ,QSXW� VHW� WR� 5(&/26(5
3$86(� ZLOO� SURYLGH� WKH� UHFORVHU� ZLWK� WKH� H[�
WHUQDO� GLJLWDO� VLJQDO� QHHGHG� ZKHQ� XVLQJ� WKH
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3$86(� RSWLRQ� RI� WKH� UHFORVHU� �6((� 3URGXFW
'HVFULSWLRQ���5(&/26(�3$86(��

7R�SUHYHQW�D�UHFORVH�F\FOH�IURP�FRQWLQXLQJ�WKH
')3����KDV�D�5(&/26(5�/2&.287�VHWWLQJ
IRU� WKH� &RQILJXUDEOH� ,QSXWV�� � (QHUJL]LQJ� WKLV
FRQILJXUDEOH� LQSXW� ZKLOH� WKH� EUHDNHU� LV� RSHQ
ZLOO�VHQG�WKH�UHFORVHU� WR� WKH�/2&.287�VWDWH�
5HPRYLQJ� WKH� VLJQDO� IURP� WKH� FRQILJXUDEOH
LQSXW� ZLWK� WKH� EUHDNHU� FORVHG� ZLOO� EULQJ� WKH
UHFORVHU�WR�WKH�5(6(7�VWDWH�

$QRWKHU�PHWKRG� WR� IRUFH� WKH�5HFORVHU� WR� 5(�
6(7� ZLWK� WKH� EUHDNHU� FORVHG� FDQ� EH� GRQH� E\
HQHUJL]LQJ� D� &RQILJXUDEOH� ,QSXW� VHW� WR� 5(�
&/26(5�5(6(7�

%/2&.�5(&/26(5�LV�HQDEOHG�LI�VHWWLQJ������
%/.5(&/�� LV� VHW� WR� <(6� DQG� D� &RQILJXUDEOH
,QSXW� LV� VHW� WR� %/2&.�5(&/26(5�� � ,I� WKHVH
VHWWLQJV� DUH� DSSOLHG� DQG� WKH� FRUUHVSRQGLQJ
&RQILJXUDEOH� LQSXW� LV� HQHUJL]HG� LW� ZLOO� DXWR�
PDWLFDOO\� VHQG� WKH� UHFORVHU� WR� WKH�/2&.287
VWDWH� UHJDUGOHVV� LI� WKH� UHFORVHU� LV� DW� UHVHW�� LQ�
SURJUHVV�� RU� FRXQWLQJ� GRZQ� WKH� UHVHW� WLPHU�
5HPRYLQJ� WKH� NH\LQJ�ZLWK� WKH� EUHDNHU� FORVHG
ZLOO�EULQJ�WKH�UHFORVHU�WR�WKH�5(6(7�VWDWH�

5HFORVHU��)HDWXUHV

5(&/26(�3$86(

5HFORVH�3DXVH� LV� D� IHDWXUH�RI� WKH� UHFORVHU� WKDW
DOORZV�WKH�XVHU�WR�REWDLQ�FRQWURO�RI�WKH�UHFORVHU
WKURXJKRXW�WKH�UHFORVH�F\FOH���7KH�3DXVH�IXQF�
WLRQ�� LI� HQDEOHG�� ZLOO� DIIHFW� HLWKHU� WKH� UHFORVH
WLPH��WKH�UHVHW�WLPH��RU�ERWK�

6HWWLQJ�������3$86(��ZLOO�GHWHUPLQH�ZKDW�RS�
HUDWLRQV� ZLOO� EH� DIIHFWHG� E\� WKH� 3$86(� IXQF�
WLRQ�� � ,I� VHWWLQJ� ����� LV� VHW� WR�3$86(�21�5(�
&/26(�21/<��D�UHFORVH�RXWSXW�ZLOO�EH�GHOD\HG
IRU� XS� WR� WKH� VHWWLQJ� ������ 3$86(� 21� 5(�
&/26(� 7,0(� '(/$<�� WLPHU� VHWWLQJ� RU� XQWLO
DQ� H[WHUQDO� FRQWDFW� LV� FORVHG� DW� WKH� DVVLJQHG
GLJLWDO� LQSXW�� � ,I� WKH�FRQWDFW�FORVHV�GXULQJ�WKH
3$86(�SHULRG�� WKH�UHFORVH�RXWSXW�ZLOO�EH�SUR�
GXFHG� LPPHGLDWHO\�� � ,I� WKH� FRQWDFW� GRHV� QRW
FORVH��WKH�UHFORVHU�ZLOO�JR�WR�/2&.287�DW�WKH
HQG�RI� WKH�3$86(�SHULRG�� �7KH� UHFORVHU� FDQ�

QRW�SURGXFH�D�FORVH�RXWSXW�XQOHVV� WKH�3$86(
LQSXW� LV� SUHVHQW� DW� VRPH� WLPH� GXULQJ� WKH
3$86(� SHULRG� ZKLFK� EHJLQV� DW� WKH� LQVWDQW
ZKHQ� WKH� UHFORVHU� ZRXOG� LVVXH� D� FORVH� RXWSXW
ZLWK� 3$86(� GLVDEOHG�� � 7KLV� IHDWXUH� LV� FRP�
PRQO\�XVHG�IRU�V\QFKURQLVP�FKHFN�VXSHUYLVLRQ
RI�UHFORVLQJ�

,I� WKH�3$86(�VHWWLQJ� LV� VHW� WR�3$86(�21�5(�
6(7�21/<��WKH�UHVHW�WLPH�FDQ�EH�H[WHQGHG�IRU
D� WLPH�HTXDO� WR� VHWWLQJ������� �3$86(�21�5(�
6(7�7,0(�'(/$<�� � ,I� WKH�H[WHUQDO�FRQWDFW� LV
FORVHG�GXULQJ� WKH�5(6(7�SHULRG�� WKH�5(6(7
WLPHU�ZLOO� FRQWLQXH� WR� FRXQW�GRZQ�� � ,I� WKH�H[�
WHUQDO� FRQWDFW� LV� RSHQ� GXULQJ� WKH� 5(6(7� SH�
ULRG��WKH�5(6(7�WLPHU�LV� VWRSSHG�IURP�FRXQW�
LQJ� GRZQ� IRU� DQ� LQWHUYDO� WKDW� FDQQRW� H[FHHG
WKH� 3$86(� 21� 5(6(7� 7,0(� '(/$<� WLPHU
VHWWLQJ�� � 7KDW� LV�� WKH� H[WHQVLRQ� RI� WKH� UHVHW
WLPH�LV�HTXDO�WR�WKH�WLPH�WKDW�WKH�H[WHUQDO�FRQ�
WDFW� LV� RSHQ�RU� WKH�3$86(�21�5(6(7�7,0(
'(/$<� � VHWWLQJ��ZKLFKHYHU� LV� WKH� OHVVHU�RI� WKH
WZR�

7KH�5(&/26(�3$86(�IODJ�XVHG�E\�WKH�3DXVH
IXQFWLRQ�FDQ�EH�VHW�E\�WKUHH�PHWKRGV�

1.  &RQILJXUDEOH�,QSXW

2.  6\QF�&KHFN�,QSXW��2SWLRQDO�

3.  %RWK� �� &RQILJXUDEOH� ,QSXW� RU� 6\QF
&KHFN

6HWWLQJ� ������ 5(&/26(� 3$86(� ,1387�� GH�
WHUPLQHV� ZKLFK� RI� WKH� WKUHH� RSWLRQV� ZLOO� EH
XVHG�

,I�RSWLRQ���LV�XVHG��WKH�5(&/26(�3$86(�IODJ
LV�VHW�E\�WKH�&RQILJXUDEOH�,QSXW���2QO\�HQHUJL]�
LQJ� D� &RQILJXUDEOH� ,QSXW� VHW� WR� 5(&/26(5
3$86(�ZLOO�VHW�WKH�5(&/26(�3$86(�)/$*�

,I�RSWLRQ���LV�XVHG��WKH�5(&/26(�3$86(�IODJ
LV� VHW� E\� WKH� RXWSXW� RI� WKH� 6\QF� &KHFN� IXQF�
WLRQ�� �2QO\�ZKHQ� WKH�6\QF�&KHFN�XQLW�JLYHV�D
WUXH�RXWSXW�ZLOO� WKH�5(&/26(�3$86(�IODJ�EH
WUXH� �6HH� �� 6<1&�&+(&.�� LQ� WKH� 352'8&7
'(6&5,37,21�VHFWLRQ��
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,I�RSWLRQ���LV�XVHG��WKH�RXWSXW�RI�RSWLRQV���DQG
��DUH�2UHG�WRJHWKHU�DQG�WKLV�VHWV�RU�FOHDUV�WKH
5(&/26(�3$86(�IODJ�
5(/$<�63$5(

5HOD\�6SDUH� LV�DQRWKHU� IHDWXUH�RI� WKH�UHFORVHU�
7KLV� IHDWXUH� DOORZV� WKH� VHWWLQJ� RI� D� IODJ
�5/<63$5(�� GXULQJ� WKH� UHFORVH� F\FOH�� � 7KLV
5/<63$5(� IODJ� FDQ� WKHQ�EH�XVHG� WR�GULYH� DQ
287387�RU�SURYLGH�DQ�LQSXW�WR�DQ\�JDWH�XVHG
LQ�;SUHVVLRQ�%XLOGHU�� �7KH�GHIDXOW� VHWWLQJV� LQ
WKH� ')3���� KDYH� 5/<63$5(� GULYLQJ� 287�
387���

)LJXUH������7KH�GHIDXOW�VHWWLQJV�IRU�5HOD\�6SDUH

6HWWLQJV� ����� �� ����� FRQWURO� WKH� RSHUDWLRQ� RI
WKH�5/<63$5(�IODJ���6HWWLQJ�������5/<63$5(�
ZLOO�GHWHUPLQH�DIWHU�ZKLFK�UHFORVH���VW���QG���UG�
RU��WK��WKH�5/<63$5(�IODJ�ZLOO�EH�VHW���6HWWLQJ
������ 5638�� ZLOO� VHW� WKH� SLFNXS� WLPH� IRU� WKH
5/<63$5(�IODJ�� �6HWWLQJ�������56'2��ZLOO� VHW
WKH�GURSRXW�WLPH�IRU�WKH�5/<63$5(�IODJ�

$V� DQ� H[DPSOH�� LI� \RXU� 5HOD\� 6SDUH� IXQFWLRQ
KDG�WKH�IROORZLQJ�VHWWLQJV�

6HWWLQJ�� 6HWWLQJ�9DOXH
���� �UG

���� ��VHFRQGV
���� ��VHFRQGV

;SUHVVLRQ� %XLOGHU� ORJLF� DUH� WKH� GHIDXOW
VHWWLQJV���VHH�)LJXUH������

<RX�RXWSXW�ZRXOG�EH��ILYH�VHFRQGV�DIWHU�WKH��UG

UHFORVH��287387� �� ZRXOG� SLFNXS� DQG� �� VHF�
RQGV� DIWHU� WKH� �UG� UHFORVH�� 287387� �� ZRXOG
GURSRXW�

1RWH�� � 7KH� 5HOD\� 6SDUH� 3LFNXS� DQG� 'URSRXW
7LPHU� VWDUW�DW� WKH� VDPH� WLPH�� �7KH\�ZLOO�ERWK
VWDUW�ZLWK�WKH�RSHUDWLRQ�RI�WKH�UHFORVH�QXPEHU

LQ�VHWWLQJ��������,Q�WKH�DERYH�H[DPSOH�WKH�5H�
OD\�6SDUH�3LFNXS�7LPHU�ZLOO�H[SLUH��VHWWLQJ�WKH
5/<63$5(�IODJ����VHFRQGV�DIWHU�WKH��UG�UHFORVH
DQG� WKH� 5HOD\� 6SDUH� 'URSRXW� 7LPHU� ZLOO� H[�
SLUH� �FOHDULQJ� WKH�5/<63$5(� IODJ�� �� VHFRQGV
DIWHU� WKH� �UG� UHFORVH�� � 7KH� UHVXOW� LV� WKDW� WKH
5/<63$5(� IODJ� ZLOO� EH� VHW� IRU� �� VHFRQGV
�VHWWLQJ������PLQXV�VHWWLQJ�������

%/2&.,1*�,2&

7KH� ')3���� KDV� VHWWLQJV� DYDLODEOH� WKDW� DOORZ
WKH�XVHU� WR� EORFN� WKH� ,2&� IXQFWLRQV� IURP�RS�
HUDWLQJ� GXULQJ� WKH� UHFORVH� F\FOH� RU� ZKLOH� WKH
UHFORVHU� LV� LQ� /RFNRXW�� � ,I� VHWWLQJ� �����
%/.,2&��LV�21�WKH�,2&�IXQFWLRQV�DUH�EORFNHG
IURP� WULSSLQJ�DIWHU� WKH� ILUVW� UHFORVH� RSHUDWLRQ
RI� WKH� UHFORVHU�� � 7KH� ,2&� IXQFWLRQV� UHPDLQ
EORFNHG� XQWLO� WKH� UHFORVHU� JRHV� WR� WKH� UHVHW
VWDWH�

,I� VHWWLQJ� ������ %/.,2&/.�� LV� 21� WKH� ,2&
IXQFWLRQV�DUH�EORFNHG�IURP�WULSSLQJ�ZKHQ�WKH
UHFORVHU� LV� LQ� WKH� /RFNRXW� VWDWH�� � 7KH� ,2&
IXQFWLRQV�DUH�UHWXUQHG�WR�VHUYLFH�ZKHQ� WKH�UH�
FORVHU�JRHV�WR�WKH�UHVHW�VWDWH�

5(&/26(5�0(025<

7KH�UHFORVHU�PHPRU\�IHDWXUH�LV�XVHIXO�LQ�WKRVH
FDVHV�ZKHUH�WKH�')3���·V�FRQWURO�SRZHU�LQSXW
VRXUFH��'&�EDWWHU\�RU�$&�FRQWURO�SRZHU�WUDQV�
IRUPHU��FDQ�EH�ORVW�ZKHQ�WKH�UHFORVHU�LV�DFWLYH
�LQ� SURJUHVV��� � ,I� WKH� PHPRU\� IHDWXUH� LV� QRW
XVHG��5(&/0(0� ����12���WKHQ�DIWHU�FRQWURO
SRZHU� LV� UHVWRUHG� WKH� UHFORVHU� ZLOO� UHLQLWLDOL]H
LQ�HLWKHU�WKH�UHVHW�VWDWH�LI�WKH�EUHDNHU�LV�FORVHG
RU�WKH�ORFNRXW�VWDWH�LI�WKH�EUHDNHU�LV�RSHQ�

,I� WKH�PHPRU\� IHDWXUH� LV� HQDEOHG��5(&/0(0
 � �� �<(6��� WKHQ� WKH� UHFORVHU� ZLOO� UHPHPEHU
ZKHUH� LQ� WKH� UHFORVH� F\FOH� FRQWURO� SRZHU� ZDV
ORVW�DQG�UHWXUQ�WR�WKH�EHJLQQLQJ�RI�WKDW�UHFORVH
F\FOH�ZKHQ�FRQWURO�SRZHU� LV� UHVWRUHG�� �)RU� H[�
DPSOH��DVVXPH�WKH�ILUVW�UHFORVXUH�ZDV�VHW�WR�RS�
HUDWH� DIWHU� D� ��� VHFRQG� WLPH� GHOD\� DQG� WKDW
FRQWURO�SRZHU�ZDV�ORVW�KDOI�ZD\�WKURXJK�WKH���
VHFRQG� SHULRG�� � :KHQ� FRQWURO� SRZHU� LV� UH�
VWRUHG�� WKH� UHFORVHU�ZLOO� UHLQLWLDOL]H� DW� WKH� ILUVW
UHFORVXUH�EXW�LW�ZLOO�VWDUW�WLPLQJ�WKH�IXOO����VHF�



*(.������� &KDSWHU����3URGXFW�'HVFULSWLRQ

����

RQGV� UDWKHU� WKDQ� ���� VHFRQGV�� � $IWHU� WKH� ILUVW
UHFORVXUH� RFFXUV� WKH� UHFORVHU� ZLOO� FRQWLQXH
WKURXJK�WKH�UHPDLQGHU�RI�LWV�VHTXHQFH�

6\QF�FKHFN

$V� DQ� RSWLRQ�� \RX� FDQ� VHOHFW� D� ')3���� ZLWK
6\QF�FKHFN���,I�WKH��WK�FKDUDFWHU�LQ�\RXU�PRGHO
QXPEHU� LV� DQ� ´(µ� �H�J�� ')3�;;;;(;;;�
\RXU�')3����ZLOO� LQFOXGH�WKH�V\QF�FKHFN�IXQF�
WLRQ�

7KH�V\QF�FKHFN�IXQFWLRQ�LV�LQWHQGHG�SULPDULO\
IRU�DSSOLFDWLRQ�ZKHUH� WZR�SDUWV�RI�D� V\VWHP�WR
EH�MRLQHG�E\�WKH�FORVXUH�RI�D�FLUFXLW�EUHDNHU�DUH
LQWHUFRQQHFWHG�DW�RWKHU�SRLQWV�WKURXJKRXW�WKH
V\VWHP�� � $OWKRXJK� WKH� YROWDJHV� RQ� HLWKHU� VLGH
RI�DQ�RSHQ�EUHDNHU�DUH� LQ� V\QFKURQLVP�� WKHUH
PD\�EH�DQ�DQJXODU�GLIIHUHQFH�EHWZHHQ�WKHP�DV
D�UHVXOW�RI� ORDG� IORZ� WKURXJKRXW� WKH� LQWHUFRQ�
QHFWHG� V\VWHP�� � ,W� LV� XVXDOO\� GHVLUDEOH� WR� FORVH
WKH� EUHDNHU� DOWKRXJK� WKLV� DQJXODU� GLIIHUHQFH
H[LVWV��SURYLGHG�RI�FRXUVH�WKDW�WKLV�GLIIHUHQFH�LV
QRW�JUHDW�HQRXJK�WR�EH�GHWULPHQWDO�WR�WKH�V\V�
WHP�RU� WR� FRQQHFWHG� HTXLSPHQW�� � (DFK� DSSOL�
FDWLRQ� VKRXOG� EH� FKHFNHG� RQ� DQ� LQGLYLGXDO
EDVLV� WR�GHWHUPLQH� WKH�PD[LPXP�DQJXODU�GLI�
IHUHQFH�IRU�ZKLFK�FORVLQJ�FDQ�EH�WROHUDWHG�

2QFH� DQ� DFFHSWDEOH� DQJXODU� GLIIHUHQFH� KDV
EHHQ� GHWHUPLQHG�� WKH� FORVLQJ� DQJOH� RI� WKH
')3����FDQ�EH�VHW�DFFRUGLQJO\�� �7KH�')3����
ZLWK�LWV�5HFORVHU�XQLW�DQG�6\QF�FKHFN�XQLW��FDQ
QRW�RQO\�GHWHUPLQH�WKDW�WKH�DQJOH�EHWZHHQ�WKH
YROWDJHV�RQ�WKH�SDUWV�RI�WKH�V\VWHP�WR�EH�MRLQHG
DUH�ZLWKLQ�WKH�SUHGHWHUPLQHG�YDOXH��EXW�LW�FDQ
DOVR�LVVXH�WKH�&ORVH�FRPPDQG�WR�WKH�EUHDNHU�

7KH� UHOD\� LV� D� WKUHH� SKDVH� GHYLFH� WKDW� LV� FRQ�
QHFWHG� WR� HLWKHU� OLQH�VLGH� YROWDJH� RU� EXV�VLGH
YROWDJH���7KH�V\QF�FKHFN�IXQFWLRQ�UHTXLUHV�WKH
YROWDJH�IURP�ERWK�VLGHV�RI�WKH�RSHQ�EUHDNHU���,I
WKH� PDLQ� 37� FRQQHFWLRQV� DUH� OLQH�VLGH� WKHQ
WKH� V\QF�FKHFN� FRQQHFWLRQV� DUH� EXV�VLGH� DQG
YLFH�YHUVD���7KLV�V\QF�FKHFN�LQSXW�LV�DSSOLHG�WR
VWXGV�$$���DQG�$$����DV�VKRZQ�LQ�)LJXUH�����
7KLV� VLQJOH� SKDVH� YROWDJH� FDQ� EH� HLWKHU� OLQH
YROWDJH� RU� EXV� YROWDJH� �DV� GHWHUPLQHG� E\� VHW�
WLQJ�������6<1&&+,13��

7KH� V\QF�FKHFN� IXQFWLRQ� �� ZKHQ� HQDEOHG� DQG
ZLWK� WKH� EUHDNHU� RSHQ� �DV� VHHQ� WKURXJK� WKH
���%��� � PHDVXUHV� WKH� EXV� DQG� OLQH� YROWDJH
PDJQLWXGH� ILUVW�� � ,W� FKHFNV� WKH� YROWDJH� IRU� WKH
SKDVH� VHW� LQ� VHWWLQJ� ������ 6<1&3+$6� DQG
FRPSDUHV� LW� WR� WKH� YROWDJH� RQ� WKH� V\QF�FKHFN
LQSXW�� � ,I� WKHVH�TXDQWLWLHV�H[FHHG�WKHLU�UHVSHF�
WLYH� VHWWLQJV� �VHWWLQJV� ������89B/,1(�DQG� VHW�
WLQJ� ������ 89B%86�� WKH\� DUH� FRQVLGHUHG
´/,9(µ���,I�WKHVH�TXDQWLWLHV�GR�QRW�H[FHHG�WKHLU
VHWWLQJV� WKH\� DUH� FRQVLGHUHG� ´'($'µ�� � $IWHU
WKH� ')3���� GHWHUPLQHV� ´/,9(µ�´'($'µ� VWDWH
RI� WKH�EXV�DQG� OLQH� YROWDJHV� LW�ZLOO� ORRN�DW� VHW�
WLQJV� ����� �� ����� DQG� ILQG� WKH� FRUUHVSRQGLQJ
FRQGLWLRQ�� � ,I� WKH� FRUUHVSRQGLQJ� FRQGLWLRQ� LV
VHW� WR�21� WKH� V\QF�FKHFN� IXQFWLRQ�ZLOO� VHW� WKH
6<1&&+.� IODJ�� � ,I� WKH� FRUUHVSRQGLQJ� FRQGL�
WLRQ�LV� VHW� WR�2))�WKH�V\QF�FKHFN�IXQFWLRQ�ZLOO
FOHDU�WKH�6<1&&+.�IODJ�

7KH�FRQGLWLRQ�ZKHUH�YROWDJH�JUHDWHU� WKDQ�VHW�
WLQJ������DQG������H[LVWV�RQ�ERWK�VLGHV�RI�WKH
RSHQ� EUHDNHU� ZLOO� FDXVH� WKH� V\QF�FKHFN� IXQF�
WLRQ� WR�PHDVXUH� WKH� DQJOH� DQG� VOLS� IUHTXHQF\
EHWZHHQ� WKH� WZR� YROWDJHV�� � ,I� WKHVH� TXDQWLWLHV
DUH�OHVV�WKDQ�VHWWLQJ�������&/6$1*B0$;�DQG
VHWWLQJ� ������ 6/,3B0$;� WKHQ� WKH� 6<1&&+.
IODJ�ZLOO�EH�VHW�WUXH�

7KH� 6\QF�&KHFN� IXQFWLRQ� ZRUNV� LQ� FRQMXQF�
WLRQ�ZLWK�WKH�3$86(�IXQFWLRQ�RI� WKH�5HFORVHU
�6HH� 5(&/26(5� LQ� 3URGXFW� 'HVFULSWLRQ��
7KH� 3DXVH� IXQFWLRQ�� ZKHQ� HQDEOHG�� WHOOV� WKH
5HFORVHU� WR� ZDLW� IRU� WKH� VHWWLQJ� RI� WKH� 3DXVH
IODJ� SULRU� WR� LVVXLQJ� WKH� &ORVH� %UHDNHU� FRP�
PDQG���7KH�3DXVH�IODJ�FDQ�RQO\�EH�VHW�DFFRUG�
LQJ�WR�25HG�RXWSXW�RI�WKH�6<1&&+.�IODJ�DQG
WKH�3$86,13�IODJ�� �,I�WKLV� LV� WUXH�WKH�5HFORVHU
ZLOO�SURFHHG�ZLWK�FORVLQJ�WKH�EUHDNHU�

,Q� VKRUW�� WKH� 6\QF�FKHFN� IXQFWLRQ� DORQH� ZLOO
RQO\�VHW�WKH�6<1&&+.�IODJ��KRZHYHU��\RX�KDYH
WR� HQDEOH� WKH�3DXVH� IXQFWLRQ�ZLWK� 6\QF�FKHFN
LQSXW� �VHWWLQJ� ������ 3$86,13�� IRU� WKH� 5H�
FORVHU� WR� FKHFN� WKDW� WKH� 6<1&&+.� IODJ� LV� VHW
SULRU�WR�FORVLQJ�WKH�EUHDNHU�
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&KDSWHU����

&$/&8/$7,21�2)�6(77,1*6

7KLV� FKDSWHU� SURYLGHV� LQIRUPDWLRQ� WR� DVVLVW
WKH�XVHU�LQ�GHWHUPLQLQJ�WKH�UHTXLUHG�VHWWLQJV
IRU�WKH�')3����UHOD\���$OO�VHWWLQJV��DORQJ�ZLWK
FRUUHVSRQGLQJ�UDQJHV��DQG�DVVRFLDWHG�XQLWV�
ZKHUH� DSSOLFDEOH��� DUH� OLVWHG� LQ� 7DEOH� ����
7KH� '()$8/7� FROXPQ� LQGLFDWHV� WKH� VHW�
WLQJV�VWRUHG�LQ�PHPRU\�DV�VKLSSHG�IURP�WKH
IDFWRU\�� �%RWK� WKH�UDQJHV�DQG�GHIDXOWV� OLVWHG
LQ�7DEOH�����DSSO\�WR�')3����UHOD\V�GHVLJQHG
IRU� XVH� ZLWK� FXUUHQW� WUDQVIRUPHUV� KDYLQJ� D
QRPLQDO� �� DPSHUH� VHFRQGDU\� UDWLQJ�� � 7KH
VHWWLQJV�IRU�ZKLFK�WKH�UDQJH�DQG�GHIDXOW�YDO�
XHV�GLIIHU�IRU�')3����UHOD\V�GHVLJQHG�IRU�XVH
ZLWK�FXUUHQW� WUDQVIRUPHUV�KDYLQJ�D�QRPLQDO
�� �RQH�� DPSHUH� VHFRQGDU\� UDWLQJ� DUH
PDUNHG�ZLWK�D�GRXEOH�RU� WULSOH�DVWHULVN���
�����1RWHV�DW�WKH�HQG�RI�7DEOH�����H[SODLQ
KRZ�WKH�YDOXHV�PXVW�EH�PRGLILHG�

7KH�')3����UHOD\�VHWWLQJV�PD\�EH�YLHZHG�RU
FKDQJHG�YLD�D�SHUVRQDO�FRPSXWHU��3&��FRQ�
QHFWHG� WR� D� VHULDO� SRUW� RU� YLD� WKH� RSWLRQDO
NH\SDG�GLVSOD\�PRGXOH���7KH�')3����VWRUHV
HLJKW�VHWWLQJ�JURXSV�LQ�QRQ�YRODWLOH�PHPRU\�
7KH�IROORZLQJ�VHWWLQJ�FDWHJRULHV�FRQWDLQ�WKH
VHWWLQJV�WKDW�DUH�FRPPRQ�WR�DOO�HLJKW�JURXSV�

• *HQHUDO

• +DUGZDUH

• 0RQLWRULQJ

7KH� UHPDLQLQJ� VHWWLQJ� FDWHJRULHV�� OLVWHG� EH�
ORZ�� FRQWDLQ� WKH� VHWWLQJV� WKDW� FDQ� KDYH� GLI�
IHUHQW� YDOXHV� LQ� HDFK� RI� WKH� HLJKW� VHWWLQJ
JURXSV�

• 'LJLWDO��&RQWDFW��,QSXWV
• +LJK�,PSHGDQFH��+,�=�

• 2YHUFXUUHQW�3URWHFWLRQ

• 1HJDWLYH�6HTXHQFH�2YHUFXUUHQW

• 6HTXHQFH�&RRUGLQDWLRQ
• 2YHU�8QGHU�9ROWDJH

• 2YHU�8QGHU�)UHTXHQF\

• 5HFORVHU
• )DXOW�/RFDWLRQ
• 'LUHFWLRQDO��7RUTXH��&RQWURO

• 2VFLOORJUDSK\

• 6\QF���&KHFN

127(�� )RU� VHWWLQJV� ZLWK� XQLWV� RI� FXUUHQW�� YROW�
DJH��RU� LPSHGDQFH�� WKH� VHWWLQJ�YDOXH� LV� LQ� WHUPV
RI�VHFRQGDU\�TXDQWLWLHV�

*(1(5$/

')3�8QLW�,'��81,7,'��>����@

7KLV�VHWWLQJ�LV�D�GHFLPDO�QXPEHU�EHWZHHQ���DQG
����� WKDW� XQLTXHO\� LGHQWLILHV� D� ')3���� UHOD\�
:KHQ� WKH�')3���� UHOD\� LV� DFFHVVHG� YLD� D� VHULDO
SRUW� WKH� 81,7,'� PXVW� EH� NQRZQ� WR� HVWDEOLVK
FRPPXQLFDWLRQ�� WKXV� SURYLGLQJ� D� PHDVXUH� RI
VHFXULW\�

3KDVH�&7�5DWLR��3+&75$7,2��>����@

7KLV� VHWWLQJ� VSHFLILHV� WKH� SULPDU\�WR�VHFRQGDU\
UDWLR� RI� WKH� SKDVH� FXUUHQW� WUDQVIRUPHUV� FRQ�
QHFWHG� WR� WKH� ')3���� UHOD\�� � $� &7� UDWLR� RI
�������ZRXOG�EH� HQWHUHG�DV� ����� �7KH� UDQJH� LV
IURP��������

127(�� � :KHQ� WKLV� VHWWLQJ� LV� FKDQJHG�� WKH
')3���� DXWRPDWLFDOO\� UHLQLWLDOL]HV�� � ')3�/,1.
ZLOO� VWD\� ORJJHG� LQWR� WKH� UHOD\�GXULQJ� WKLV� UHLQL�
WLDOL]DWLRQ�

*URXQG�&7�5DWLR��*B&75$7,2��>����@

7KLV� VHWWLQJ� VSHFLILHV� WKH� SULPDU\�WR�VHFRQGDU\
UDWLR� RI� WKH� JURXQG� FXUUHQW� WUDQVIRUPHU� FRQ�
QHFWHG� WR� WKH�')3���� UHOD\�� ,I� WKH� JURXQG� FXU�
UHQW� FRLO� LV� FRQQHFWHG� WR� WKH� UHVLGXDO� FLUFXLW
IRUPHG�E\�Z\H�FRQQHFWHG�&7V��WKHQ�WKLV�VHWWLQJ
LV� HTXDO� WR� WKH�SKDVH�&7� UDWLR��7KH� UDQJH� LV� ��
�����

127(�� � :KHQ� WKLV� VHWWLQJ� LV� FKDQJHG�� WKH
')3���� DXWRPDWLFDOO\� UHLQLWLDOL]HV�� � ')3�/,1.
ZLOO� VWD\� ORJJHG� LQWR� WKH� UHOD\�GXULQJ� WKLV� UHLQL�
WLDOL]DWLRQ�

97�5DWLR��975$7,2��>����@

7KLV� VHWWLQJ� VSHFLILHV� WKH� SULPDU\�WR�VHFRQGDU\
UDWLR� RI� YROWDJH� WUDQVIRUPHUV� FRQQHFWHG� WR� WKH
')3����UHOD\���7KH�UDQJH�LV��������
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���� 5HFORVH�SDXVH�LQSXW 3$86,13 1�$ ���121(�
���3$86(�&&�,1387�
���6<1&�&+(&.�,1387�
���%27+�

1�$ ���121(�

���� 3DXVH�RQ�5HFORVH�7LPH�'HOD\ 36215(&/ VHF �������������,1),1,7(� ���� �����VHF
���� 3DXVH�RQ�5HVHW�7LPH�'HOD\ 36215(6 VHF ����������� ���� �����VHF
���� 5HOD\�6SDUH�DW�5HFORVH 5/<63$5( 1�$ ���121(�������������7+,5'�

���),567�������������)2857+�
���6(&21'�

1�$ ���121(�

���� 5HOD\�6SDUH�3LFNXS�7LPH�'HOD\ 5638 VHF ��������� ���� �����VHF
���� 5HOD\�6SDUH�'URSRXW�7LPH�'O\ 56'2 VHF ������������ORFNRXW� ���� �����VHF
���� %UHDNHU�7UDQVLWLRQ�7LPH�'HOD\ %5'575$16 VHF ����� ���� �����VHF
���� %ORFN�,QVWDQWDQHRXV %/.,2& 1�$ ���2))�

���21�
1�$ ���2))�

���� %ORFN�,2&�'XULQJ�/RFNRXW %/.,2&/. 1�$ ���2))�
���2))�

1�$ ���2))�

���� %ORFN�5HFORVHU %/.5(&/ 1�$ ���2))�
���21�

1�$ ���2))�

���� 5HFORVH�0HPRU\ 5(&/0(0 1�$ ���2))�
���21�

1�$ ���2))�

)$8/7�/2&$7,21

���� 3RV� 6HT� ,PSHGDQFH
0DJQLWXGH�

=30$* RKPV �������������RKPV ���� �����RKPV

���� 3RV�6HT�,PSHGDQFH�$QJOH 326$1* GHJ� ������������GHJ ��� �����GHJ

���� .��5DWLR .�5$7,2 1�$ ��������� ��� ���

���� =HUR�6HT�,PSHGDQFH�$QJOH =(5,03$1*/ GHJ� ������������GHJ ��� �����GHJ

���� (QDEOH�)DXOW�/RFDWLRQ (1)/7/2& 1�$ ���',6$%/(�
��(1$%/(�

1�$ ���(1$%/(�
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6(77,1*

�
6(77,1*�1$0( 01(021,& 81,76 5$1*( 67(3

6,=(

'()$8/7

���� /LQH�/HQJWK /,1(/(1 1�$ ��������PLOHV
���������.P�

� ����PLOHV
�����.P�

���� /LQH�/HQJWK�8QLWV /(181,76 PLOHV�
.P

���PLOHV�
���.P�

1�$ ���PLOHV�

',5(&7,21$/��72548(��&21752/

���� =HUR�6HT�3RODUL]DWLRQ =6(432/ 1�$ ����9��
���,��
��%27+�

1�$ ����9��

���� *URXQG�7RUTXH�&RQWURO *1'754&7/ 1�$ ���=(52�6(48(1&(�
���1(*$7,9(�6(48(1&(�

1�$ �
�=(52�6(�
48(1&(�

���� 7RUTXH� 7254� 1�$ D�����*���1
E�����3
F�����
G���',*,7$/�,1387

���',6$%/('�
���(1$%/('��

1�$ �����
��DEFG

���� 7RUTXH� 7254� 1�$ D�����*���1
E�����3
F�����
G���',*,7$/�,1387

���',6$%/('�
���(1$%/('��

1�$ �����
��DEFG

���� 7RUTXH�&RQWURO�� 754&7/� 1�$ D�����3
E�����*
F�����3+
G�����3/
H�����*+
I�����*/
J�����,
K�����7

���',6$%/('�
���(1$%/('��

1�$ ���������
�DEFGHIJK

���� 7RUTXH�&RQWURO�� 754&7/� 1�$ D�����3
E�����*
F�����3+
G�����3/
H�����*+
I�����*/
J�����,
K�����7

���',6$%/('�
���(1$%/('��

1�$ ���������
�DEFGHIJK

���� 0D[�7RUTXH�$QJOH 0$;754$1*/ GHJ� ���������� ��� ����

���� )DXOW�'HWHFWRU�/HYHO� )/7'(7/9/ DPSV ������������DPSV ���� �����DPS
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6(77,1*

�
6(77,1*�1$0( 01(021,& 81,76 5$1*( 67(3

6,=(

'()$8/7

26&,//2*5$3+<

���� 2VFLOORJUDSK\�0DVN�:RUG�� 26&0$6.� 1�$ D�����3+�38
E�����3/�38
F����*+�38
G�����*/�38
H�����3�38
I�����*�38
J������38
K������38

���',6$%/('�
���(1$%/('��

1�$ ���������
��DEFGHIJK

���� 2VFLOORJUDSK\�0DVN�:RUG�� 26&0$6.� 1�$ D�����,�38
E�����7�38
F�����8�38�
G�����2�38�
H�����8�38�
I�����2�38�
J���7254�38
K���7254�38

���',6$%/('�
���(1$%/('��

1�$ ��������
�DEFGHIJK

6<1&�&+(&.

���� 6\QFFKHFN�(QDEOH 6<1&&+(1 1�$ ���2))�
���21�

1�$ ���2))�

���� 0D[LPXP�&ORVH�$QJOH &/6$1*B0$; GHJ� ������ ��� ����GHJ

���� 0D[LPXP�6OLS 6/,3B0$; +] ��������� ���� �����+]

���� 8QGHUYROWDJH�/LQH 89B/,1( YROWV �������� ��� �����YROWV

���� 8QGHUYROWDJH�%XV 89B%86 YROWV �������� ��� �����YROWV

���� 6HW�'HDG�/LQH�%XV 6(7'/B%86 1�$ ���2))�
���21�

1�$ ���21�

���� 6HW�/LYH�/LQH�'HDG�%XV 6(7//B'% 1�$ ���2))�
���21�

1�$ ���2))�

���� 6HW�'HDG�/LQH�/LYH�%XV 6(7'/B/% 1�$ ���2))�
���21�

1�$ ���2))�

���� 6\QFFKHFN�3KDVH 6<1&3+$6 1�$ ���$� ���$%�
���%� ���%&�
���&� ���&$�

1�$ ���3KDVH�$�

���� 6\QF�37�,QSXW 6<1&&+,13 1�$ ���/LQH�6LGH�
���%XV�6LGH�

1�$ �� �/LQH
6LGH�

���� 6\QF�&KHFN�RQ�0DQXDO�&ORVH 6<1&&/%5 1�$ ���'LVDEOHG�
���(QDEOHG�

1�$ ���'LVDEOHG�

>�#�@�7KH�UDQJH�IRU�%UHDNHU�+HDOWK�7KUHVKROG�LV�JLYHQ�LQ�WHUPV�RI�VHFRQGDU\�FXUUHQW���')3�/,1.�DQG�WKH�')3����UHOD\
V

RSWLRQDO�NH\SDG�GLVSOD\�PRGXOH�GLVSOD\�WKH�UDQJH�LQ�WHUPV�RI�SULPDU\�FXUUHQW�E\�PXOWLSO\LQJ���������������E\�WKH�&7�UDWLR

�VHWWLQJ�������UDLVHG�WR�WKH�¶[·�SRZHU��ZKHUH�¶[·�LV�GHWHUPLQHG�E\�VHWWLQJ�������

�>��@�)RU�')3��[[[[[[[�UHOD\V��PRGHOV�XVHG�ZLWK�FXUUHQW�WUDQVIRUPHUV�WKDW�KDYH�D�QRPLQDO���DPS�VHFRQGDU\�UDWLQJ���WKH

UDQJHV�DQG�GHIDXOWV�IRU�WKHVH�VHWWLQJV�VKRXOG�EH�GLYLGHG�E\�����$OO�VHWWLQJV�DUH�LQ�VHFRQGDU\�DPSV�

�>��@�)RU�')3��[[[[[[[�UHOD\V��PRGHOV�XVHG�ZLWK�FXUUHQW�WUDQVIRUPHUV�WKDW�KDYH�D�QRPLQDO���DPS�VHFRQGDU\�UDWLQJ���WKH

UDQJHV�DQG�GHIDXOWV�IRU�WKHVH�VHWWLQJV�VKRXOG�EH�PXOWLSOLHG�E\�����$OO�VHWWLQJV�DUH�LQ�VHFRQGDU\�RKPV�
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3RUW���6HWWLQJV��&20�6(7��>����@

7KLV� VHWWLQJ�GHWHUPLQHV� WKH�EDXG� UDWH�� SDULW\�
DQG�QXPEHU�RI�VWRS�ELWV�RI�WKH�')3����UHOD\·V
UHDU� PRXQWHG� VHULDO� SRUW� ODEHOHG� ¶3257� ��·
7KH�VHWWLQJ�IRUPDW�LV�[[[\]�ZKHUH�

• %DXG�5DWH� �[[[

• 3DULW\� �\

• 6WRS�%LWV� �]

3RUW���6HWWLQJV��&20�6(7��>����@

7KLV� VHWWLQJ�GHWHUPLQHV� WKH�EDXG� UDWH�� SDULW\�
DQG�QXPEHU�RI�VWRS�ELWV�RI�WKH�')3����UHOD\·V
UHDU�PRXQWHG�VHULDO�SRUW�WKDW�LV�ODEHOHG�¶3257
��·�7KH�VHWWLQJ�IRUPDW�LV�[[[\]�ZKHUH�

• %DXG�5DWH� �[[[

• 3DULW\� �\

• 6WRS�%LWV� �]

3RUW���6HWWLQJV��&20�6(7��>����@

7KLV� VHWWLQJ�GHWHUPLQHV� WKH�EDXG� UDWH�� SDULW\�
DQG�QXPEHU�RI�VWRS�ELWV�RI�WKH�')3����UHOD\·V
IURQW� PRXQWHG� VHULDO� SRUW� WKDW� LV� ODEHOHG
¶3257���·�7KH�VHWWLQJ�IRUPDW�LV�[[[\]�ZKHUH�

• %DXG�5DWH� �[[[

• 3DULW\� �\

• 6WRS�%LWV� �]

)RU�DOO�WKUHH�RI�WKH�SRUWV��WKH�UDQJHV�DUH�
[[[� ���������EDXG�

����������EDXG�
����������EDXG�
����������EDXG�
�����������EDXG�

\� ���QR�SDULW\�
���RGG�SDULW\�
���HYHQ�SDULW\�

]� �����VWRS�ELW�
�����VWRS�ELWV�

3RUW���3URWRFRO��&20�352��>����@

7KLV� VHWWLQJ� HVWDEOLVKHV� WKH� FRPPXQLFDWLRQ
SURWRFRO� IRU� WKH�')3����UHOD\·V� UHDU�PRXQWHG
VHULDO� SRUW� WKDW� LV� ODEHOHG� ¶3257���·�7KH� WZR

FKRLFHV�DUH�*(�0RGHP�SURWRFRO�RU�$6&,,�SUR�
WRFRO���*(�0RGHP�SURWRFRO�UHTXLUHV�WKH�XVH�RI
')3�/,1.� VRIWZDUH� ZKHQ� FRPPXQLFDWLQJ� YLD
WKH� VHULDO� SRUWV�� � :LWK� $6&,,� SURWRFRO�� DQ\
JHQHUDO�SXUSRVH�FRPPXQLFDWLRQ�VRIWZDUH�PD\
EH�XVHG�

3RUW���3URWRFRO��&20�352��>����@

7KLV� VHWWLQJ� HVWDEOLVKHV� WKH� FRPPXQLFDWLRQ
SURWRFRO� IRU� WKH�')3����UHOD\·V� UHDU�PRXQWHG
VHULDO� SRUW� WKDW� LV� ODEHOHG� ¶3257� ��·� 7KH
FKRLFHV� DUH� WKH� VDPH� DV� IRU� WKH� &20�352
VHWWLQJ�

3RUW���3URWRFRO��&20�352��>����@

7KLV� VHWWLQJ� HVWDEOLVKHV� WKH� FRPPXQLFDWLRQ
SURWRFRO�IRU�WKH�')3����UHOD\·V�IURQW�PRXQWHG
VHULDO� SRUW� WKDW� LV� ODEHOHG� ¶3257� ��·� 7KH
FKRLFHV� DUH� WKH� VDPH� DV� IRU� WKH� &20�352
VHWWLQJ�

3RUW���,QWHUIDFH��&20�,)��>����@

7KLV�VHWWLQJ�GHWHUPLQHV�ZKHWKHU�WKH�')3���·V
UHDU�PRXQWHG�SRUW�WKDW�LV� ODEHOHG�¶3257��·�LV
56����RU�56����

6\VWHP�)UHTXHQF\��6<6)5(4��>����@

&KRRVH���+]�RU���+]�WR�PDWFK�WKH�SRZHU�V\V�
WHP�IUHTXHQF\�

6HWWLQJV�)LOH��6(7),/(��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� WKH� ¶DFWLYH·� VHWWLQJ
JURXS�� �7KH�UDQJH�LV���WR���� �$�YDOXH�RI� ¶�·�DO�
ORZV�H[WHUQDO�FRQWDFWV��ZLUHG�WR�')3����GLJLWDO
LQSXWV�� WR� GHWHUPLQH� WKH� DFWLYH� VHWWLQJ� JURXS�
$�YDOXH� IURP��� WR��� VHOHFWV� WKH�FRUUHVSRQGLQJ
QXPEHU�VHWWLQJ�JURXS�DV�WKH�DFWLYH�JURXS�

127(�� :KHQ� WKLV� VHWWLQJ� LV� FKDQJHG�� WKH
')3����DXWRPDWLFDOO\� UHLQLWLDOL]HV�� �')3�/,1.
ZLOO�VWD\�ORJJHG�LQWR�WKH�UHOD\�GXULQJ�WKLV�UHLQL�
WLDOL]DWLRQ�

3KDVH�'HVLJQDWLRQ��3+$6'(6*��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� WKH� QRUPDO� �SRVLWLYH�
VHTXHQFH��SKDVH�URWDWLRQ��$%&�RU�$&%�� �7KLV
SHUPLWV�WKH�')3����WR�SHUIRUP�WKH�SURSHU�FDO�
FXODWLRQV� DQG� GLVSOD\� WKH� SURSHU� LQIRUPDWLRQ
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ZKLOH�PDLQWDLQLQJ�WKH�VDPH�H[WHUQDO�ZLULQJ�WR
WKH�UHOD\�UHJDUGOHVV�RI�SKDVH�URWDWLRQ�

127(�� :KHQ� WKLV� VHWWLQJ� LV� FKDQJHG�� WKH
')3����DXWRPDWLFDOO\� UHLQLWLDOL]HV�� �')3�/,1.
ZLOO�VWD\�ORJJHG�LQWR�WKH�UHOD\�GXULQJ�WKLV�UHLQL�
WLDOL]DWLRQ�

3KDVH�3RWHQWLDO��3+$6327/��>����@

7KLV� VHWWLQJ� VKRXOG� EH� �� �/�1�� LI� WKH� YROWDJH
WUDQVIRUPHUV� FRQQHFWHG� WR� WKH� ')3���� DUH
FRQQHFWHG� VXFK� WKDW� OLQH�WR�JURXQG� YROWDJH� LV
EHLQJ�DSSOLHG�WR�LQGLYLGXDO�YROWDJH�FRLOV�LQ�WKH
UHOD\�� DQG� LW� VKRXOG� EH� �� �/�/�� LI� OLQH�WR�OLQH
YROWDJH� LV� EHLQJ� DSSOLHG� WR� LQGLYLGXDO� YROWDJH
FRLOV�LQ�WKH�UHOD\�

127(�� :KHQ� WKLV� VHWWLQJ� LV� FKDQJHG�� WKH
')3����DXWRPDWLFDOO\� UHLQLWLDOL]HV�� �')3�/,1.
ZLOO�VWD\�ORJJHG�LQWR�WKH�UHOD\�GXULQJ�WKLV�UHLQL�
WLDOL]DWLRQ�

'LVSOD\HG�9DOXHV��',639$/��>����@

7KLV� VHWWLQJ�GHWHUPLQHV�ZKHWKHU�PHWHULQJ� LQ�
IRUPDWLRQ� LV� GLVSOD\HG� LQ� SULPDU\�� �
�35,0$5<���RU� VHFRQGDU\���� �6(&21'$5<��
YDOXHV�

)URQW�3DQHO�5HVHWV��)31/5(6(7��>����@

,I�VHW�WR����$//2:('���WKH�XVHU�LV�DEOH�WR�UH�
VHW�WKH�SHDN�YDOXHV�DQG�WKH�EUHDNHU�KHDOWK�YDO�
XHV� YLD� WKH� RSWLRQDO� NH\SDG�GLVSOD\� PRGXOH
WKDW� LV� DWWDFKHG� WR�3257��� � ,I� VHW� WR� �� �127
$//2:('��DQG�WKH�XVHU�DWWHPSWV�D� UHVHW� YLD
WKH�NH\SDG�GLVSOD\�PRGXOH��D�PHVVDJH�ZLOO�EH
GLVSOD\HG� LQGLFDWLQJ� WKDW� ORFDO� UHVHWV� DUH� QRW
DOORZHG�

&RQILJXUHG�&7V��&21)&76��>����@

1RUPDOO\� WKUHH� Z\H� FRQQHFWHG� &7V� ZLOO� EH
ZLUHG�WR�WKH�IRXU�')3����FXUUHQW�FRLOV�ODEHOHG
$��%��&��DQG�1�LQ�)LJXUH�������+RZHYHU��LW�PD\
VRPHWLPHV�EH�QHFHVVDU\�QRW�WR�DSSO\�FXUUHQW�WR
HDFK� FXUUHQW� FRLO�� � 7KLV� VHWWLQJ� WHOOV� WKH
')3����UHOD\�ZKLFK�FXUUHQW�FRLOV��$��%��&��1�
KDYH� FXUUHQW� DSSOLHG�� � 7KHUH� DUH� ��� VHWWLQJV
IURP���WR����ZKLFK�UHSUHVHQW�DOO�WKH�FRPELQD�
WLRQV�

127(�� :KHQ� WKLV� VHWWLQJ� LV� FKDQJHG�� WKH
')3����DXWRPDWLFDOO\� UHLQLWLDOL]HV�� �')3�/,1.
ZLOO�VWD\�ORJJHG�LQWR�WKH�UHOD\�GXULQJ�WKLV�UHLQL�
WLDOL]DWLRQ�

&RQILJXUHG�97V��&21976��>����@

7KH�')3����FDQ�EH�FRQILJXUHG�IRU�QRQH��RQH�
WZR��RU� WKUHH�YROWDJH� WUDQVIRUPHU��97��VHFRQ�
GDULHV�� � 7KLV� VHWWLQJ� WHOOV� WKH� ')3���� UHOD\
ZKLFK�YROWDJH�FRLOV��$��%��&��KDYH�YROWDJH�DS�
SOLHG�

7KH�')3���� UHOD\� FDQ�RSHUDWH� �ZLWK� UHGXFHG
IXQFWLRQDOLW\�� ZLWKRXW� YROWDJH� FRQQHFWHG� RU
ZLWK�YDULRXV�VLQJOH�SKDVH�DQG�WKUHH�SKDVH�YROW�
DJH� FRQQHFWLRQV�� � 7KH� SUDFWLFDO� SRVVLELOLWLHV
DUH�

��� 1R�YROWDJH�FRQQHFWHG

��� 6LQJOH�SKDVH�WR�JURXQG�YROWDJH�XVLQJ�RQH
97

��� 3KDVH�WR�SKDVH�YROWDJH�XVLQJ�RQH�97

��� 7KUHH�SKDVH�YROWDJH�XVLQJ�WKUHH�Z\H�Z\H
FRQQHFWHG�97V

��� 7KUHH� SKDVH� YROWDJH� XVLQJ� WZR� RSHQ�
GHOWD�FRQQHFWHG�97V

7KH� SUHVHQFH� RU� DEVHQFH� RI� YROWDJH� LQSXWV� WR
WKH� ')3���� UHOD\� KDV� QR� HIIHFW� RQ� WKH� +,�=
SURWHFWLRQ·V� DELOLW\� WR� GHWHFW� KLJK� LPSHGDQFH
IDXOWV�� � +RZHYHU�� ZLWK� QR� YROWDJH� FRQQHFWHG�
SKDVH� LGHQWLILFDWLRQ� IRU� D� KLJK� LPSHGDQFH
IDXOW�ZRXOG�EH�OLPLWHG�DQG�WKH�IROORZLQJ�IXQF�
WLRQV�ZRXOG�EH�LQRSHUDWLYH�

• SRZHU�FDOFXODWLRQV

• GLUHFWLRQDO�IXQFWLRQV

• YROWDJH�EDVHG� WRWDO� KDUPRQLF� GLVWRUWLRQ
�7+'��FDOFXODWLRQV

127(�� :KHQ� WKLV� VHWWLQJ� LV� FKDQJHG�� WKH
')3����DXWRPDWLFDOO\� UHLQLWLDOL]HV�� �7KH� FRP�
PXQLFDWLRQ� VRIWZDUH� ZLOO� VWD\� ORJJHG� LQWR� WKH
UHOD\�GXULQJ�WKLV�UHLQLWLDOL]DWLRQ�

/RJLQ�7LPHRXW��/2*70(287��>����@

:KHQ�ORJJHG�LQWR�WKH�')3����UHOD\�YLD�D�VHULDO
SRUW��WKH�UHOD\�ZLOO�DXWRPDWLFDOO\�ORJRXW�LI�WKHUH
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LV� QR� VHULDO� SRUW� DFWLYLW\� IRU� WKH� WLPH� LQWHUYDO
GHWHUPLQHG� E\� /2*70(287�� � 7KLV� VHWWLQJ
UDQJH�LV������PLQXWHV���$�VHWWLQJ�RI�¶�·�SUHYHQWV
WKH�')3����UHOD\�IURP�LQLWLDWLQJ�DQ�DXWRPDWLF
ORJRXW� �WKH� ')3���� UHOD\� ZLOO� VWD\� ORJJHG� LQ
XQWLO�D�ORJRXW�FRPPDQG�LV�VHQW��

+$5':$5(

127(��7KH� IROORZLQJ� VHWWLQJV� DUH� ¶UHDG� RQO\·
DQG� DUH� SURYLGHG� IRU� LQIRUPDWLRQDO� SXUSRVHV
RQO\�� � 7KHVH� VHWWLQJV� FDQQRW� EH� FKDQJHG� YLD
HLWKHU� WKH�RSWLRQDO�NH\SDG�GLVSOD\�PRGXOH�RU
YLD�D�VHULDO�SRUW�

5HPRWH�%UHDNHU�2SHUDWLRQ
�5(0%.523��>����@

7KH� VHWWLQJ� YDOXH� $//2:('� RU� 127� $/�
/2:('� LV� GHWHUPLQHG� E\� WKH� SRVLWLRQ� RI� D
KDUGZDUH� MXPSHU� �-��� LQ� )LJXUH� ����� DQG� HQ�
DEOHV� RU� GLVDEOHV� EUHDNHU� FRQWURO� YLD� WKH� UHDU
VHULDO� SRUWV� �3257�� DQG� 3257���� � ,I� WKH
MXPSHU� LV� LQVWDOOHG�� EUHDNHU� RSHUDWLRQ� LV� QRW
DOORZHG���,I�WKH�MXPSHU�LV�QRW�LQVWDOOHG��EUHDNHU
RSHUDWLRQ�LV�DOORZHG���$V�VKLSSHG�IURP�WKH�IDF�
WRU\��MXPSHU�-���LV�LQVWDOOHG�

5HPRWH�&RQILJXUDWLRQ
�5(0&21)��>����@

7KH� VHWWLQJ� YDOXH� $//2:('� RU� 127� $/�
/2:('� LV� GHWHUPLQHG� E\� WKH� SRVLWLRQ� RI� D
KDUGZDUH� MXPSHU� �-��� LQ� )LJXUH� ����� DQG� HQ�
DEOHV�RU�GLVDEOHV� WKH�DELOLW\� WR�FKDQJH� VHWWLQJV
YLD�WKH�UHDU�VHULDO�SRUWV��3257��DQG�3257���
,I�WKH�MXPSHU�LV� LQVWDOOHG��UHPRWH�VHWWLQJ�FDSD�
ELOLW\� LV� QRW� DOORZHG�� � ,I� WKH� MXPSHU� LV� QRW� LQ�
VWDOOHG��UHPRWH�VHWWLQJ�FDSDELOLW\�LV�DOORZHG���$V
VKLSSHG� IURP� WKH� IDFWRU\�� MXPSHU� -��� LV� LQ�
VWDOOHG�

&7�5DWLQJ��&75$7,1*��>����@

7KH�&75$7,1*� LV� HLWKHU���RU���DPSHUHV�� LQ�
GLFDWLQJ�ZKHWKHU�WKH�')3����UHOD\�LV�GHVLJQHG
IRU� XVH� ZLWK� FXUUHQW� WUDQVIRUPHUV� KDYLQJ� D
QRPLQDO� �� DPSHUH� VHFRQGDU\� UDWLQJ� RU� D
QRPLQDO� �� DPSHUH� VHFRQGDU\�� UHVSHFWLYHO\�
7KLV�VHWWLQJ�LV�GHWHUPLQHG�E\�WKH�SRVLWLRQ�RI�D
KDUGZDUH� MXPSHU��-��� LQ�)LJXUH������ZKLFK� LV
LQVWDOOHG�DW�WKH�IDFWRU\�

127(��7KH�SRVLWLRQ�RI�MXPSHU�-���VKRXOG�QRW
EH�FKDQJHG�E\�WKH�XVHU�

021,725,1*

%UNU�+HDOWK�7KUHVKROG��%+7+5��>����@

7KLV� VHWWLQJ� UHSUHVHQWV� DQ� ,;⋅W� DFFXPXODWHG
YDOXH� XVHG� LQ� GHWHUPLQLQJ� ZKHWKHU� RU� QRW� D
EUHDNHU� KHDOWK� DODUP� FRQGLWLRQ� H[LVWV�� � 7KH
UDQJH� LV� �� WR� �������������� ,;⋅W� H[SUHVVHG� LQ
WHUPV� RI� VHFRQGDU\� FXUUHQW� YDOXHV�� � ,I� DQ\� RI
WKH� WKUHH� SKDVH� YDOXHV� RI� DFWXDO� DFFXPXODWHG
,;⋅W�H[FHHGV�����RI�%+7+5��D�EUHDNHU�KHDOWK
DODUP�RFFXUV�

&XUUHQW�7+'�7KUHVKROG
�$037+'7+5��>����@

7KLV� VHWWLQJ� UHSUHVHQWV� D� WRWDO� KDUPRQLF� GLV�
WRUWLRQ��7+'��YDOXH�IRU�FXUUHQW�WKDW�WULJJHUV�D
7+'�SRZHU�TXDOLW\�VQDSVKRW�FDSWXUH�DQG�VHWV
D�7+'�DODUP���7KH�UDQJH�LV����WR������

9ROWDJH�7+'�7KUHVKROG
�92/77+'7+5��>����@

7KLV� VHWWLQJ� UHSUHVHQWV� D� WRWDO� KDUPRQLF� GLV�
WRUWLRQ��7+'��YDOXH�IRU�YROWDJH�WKDW�WULJJHUV�D
7+'�SRZHU�TXDOLW\�VQDSVKRW�FDSWXUH�DQG�VHWV
D�7+'�DODUP���7KH�UDQJH�LV����WR������

��'LVWXUEDQFH�5HSRUWV��180)/76�
>����@

7KLV�VHWWLQJ�UHSUHVHQWV� WKH�QXPEHU�RI� UHJXODU
RVFLOORJUDSK\�FDSWXUHV�WKH�')3����FDQ�KDYH�DW
DQ\� WLPH�� � 7KLV� QXPEHU� RI� FDSWXUHV� DQG� WKH
VL]H� RI� WKH� GDWD� IRU� HDFK� FDSWXUH� DUH� GHWHU�
PLQHG�E\�180)/76��ZKLFK�FDQ�EH�VHW�WR������
����������RU������7KH�ZD\�LQ�ZKLFK�WKH�VWDQGDUG
PHPRU\� VL]H� LV� DOORFDWHG� DV� D� IXQFWLRQ� RI
180)/76�LV�OLVWHG�EHORZ�

180)/76 ��F\FOHV�RI�VDPSOHG�YDOXHV
� ���
� ���
� ��
� ��
�� ��
�� ��
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%UHDNHU�$UF�7LPH��%5.5$5&70(�
>����@

7KLV�VHWWLQJ�LV�WKH�YDOXH�RI�¶W·�LQ�WKH�,;⋅W�FDOFX�
ODWLRQ�� � ,GHDOO\�� LW� VKRXOG� EH� VHW� WR� WKH� DFWXDO
DUFLQJ�WLPH�RI�WKH�EUHDNHU·V�PDLQ�FRQWDFWV���,I
WKLV� YDOXH� LV� QRW� NQRZQ�� WKHQ� D� FRPSURPLVH
VHWWLQJ� LV� WKH� EUHDNHU� RSHQLQJ� WLPH�� � 7KH
UDQJH�LV����������PLOOLVHFRQGV�

%UHDNHU�+HDOWK�([SRQHQW��%+(;3�
>����@

7KLV�VHWWLQJ�LV�WKH�YDOXH�RI�¶[·�LQ�WKH�,;⋅W�FDOFX�
ODWLRQ���7KH�UDQJH�LV�����������

'HPDQG�3HULRG��'(03(5,2'��>����@

'HPDQG� SURILOHV� IRU� WKH� DYHUDJH� FXUUHQWV�
YROWDJHV�� ZDWWV�� YDUV�� DQG� SRZHU� IDFWRU� DUH
PDLQWDLQHG�IRU�D�VSHFLILHG�WLPH�LQWHUYDO���7KLV
WLPH� LQWHUYDO� LV� WKH� '(03(5,2'� ZKLFK� FDQ
EH� VHW� WR� �� �� ���PLQXWHV� LQ� LQFUHPHQWV� RI� RQH
PLQXWH�

7KH� RUJDQL]DWLRQ� RI� GHPDQG� GDWD� LQ� WKH
')3���� UHOD\� GHSHQGV� RQ� WKH� PRGHO� DQG� RQ
WKH� GHPDQG� SHULRG� VHOHFWHG�� � 7ZR� GLIIHUHQW
GHPDQG� VWRUDJH� FDSDELOLWLHV� DUH� DYDLODEOH� �
¶VWDQGDUG·� DQG� ¶��� GD\�·� �� GHSHQGLQJ� RQ� WKH
UHOD\�PRGHO�QXPEHU���,Q�WKH�¶VWDQGDUG·�PRGHO�
D� WRWDO� RI� ���� HQWULHV� RI� GHPDQG� GDWD� DUH
VWRUHG�� � ,Q�WKH� ¶���GD\·�PRGHO��D� WRWDO�RI�����
HQWULHV�RI�GHPDQG�GDWD� DUH� VWRUHG�� �7KH�GD\V
RI� GHPDQG� VWRUDJH� DUH� GHSHQGHQW� XSRQ� WKH
'(03(5,2'� YDOXH�� � ,I� '(03(5,2'�  � ���
WKHQ� �� GD\V� RI� VWRUDJH� DUH� DYDLODEOH� ZLWK� WKH
¶VWDQGDUG·� PRGHO� DQG� ��� GD\V� RI� VWRUDJH� DUH
DYDLODEOH�ZLWK�WKH�¶���GD\·�PRGHO�

1XPEHU�RI�506�)DXOWV
�180506)/76���>����@

7KLV� VHWWLQJ� UHSUHVHQWV� WKH� QXPEHU� RI� 506
RVFLOORJUDSK\�FDSWXUHV�WKH�')3����FDQ�KDYH�DW
DQ\� WLPH�� � 7KLV� QXPEHU� RI� FDSWXUHV� DQG� WKH
VL]H�RI�WKH�GDWD�IRU�HDFK�FDSWXUH�LV�GHWHUPLQHG
E\�180506)/76��ZKLFK�FDQ�EH�VHW�WR���������
���� RU� ���� � 7KH� ZD\� LQ� ZKLFK� WKH� VWDQGDUG
PHPRU\� VL]H� LV� DOORFDWHG� DV� D� IXQFWLRQ� RI
180506)/76�LV�OLVWHG�EHORZ�

180506)/76 1R��RI�6DPSOHV�RI

506�9DOXHV
� ����
� ����
� ����
� ���
�� ���
�� ���

2VFLOORJUDSK\�)XOO�7LPH��26&7,0(�
>����@

7KLV�VHWWLQJ�UHSUHVHQWV�WKH�PD[LPXP�WLPH�DQ
XQUHDG�UHJXODU�RVFLOORJUDSK\�FDSWXUH�FDQ�H[LVW
LQ�WKH�')3����ZLWKRXW�WKH�SRVVLELOLW\�RI�EHLQJ
RYHUZULWWHQ�� � ,I� WKH�QXPEHU�RI� UHJXODU� RVFLOOR�
JUDSK\� FDSWXUHV� HTXDOV� VHWWLQJ� �����
180)/76�� WKH� UHOD\�ZLOO� RYHUZULWH� WKH� ROGHVW
´UHDGµ�UHJXODU�RVFLOORJUDSK\���,I�DOO�RI�WKH�UHJX�
ODU� RVFLOORJUDSK\� FDSWXUHV� DUH� ´XQUHDGµ� WKH
UHOD\�ZLOO�RYHUZULWH�WKH�ROGHVW�´XQUHDGµ�UHJXODU
RVFLOORJUDSK\� LI� LW� LV� ROGHU� WKDQ� WKH� YDOXH� RI
VHWWLQJ��������,I�WKLV�VHWWLQJ�LV�VHW�WR����WKH�UHOD\
ZLOO�$/:$<6�RYHUZULWH�WKH�ROGHVW�UHJXODU�RVFLO�
ORJUDSK\� FDSWXUH� LI� WKH� XPEHU� RI� FDSWXUHV
HTXDOV�VHWWLQJ������

506�2VFLOORJUDSK\�)XOO�7LPH
�5067,0(���>����@

7KLV�VHWWLQJ�UHSUHVHQWV�WKH�PD[LPXP�WLPH�DQ
XQUHDG�506�RVFLOORJUDSK\�FDSWXUH�FDQ�H[LVW�LQ
WKH� ')3���� ZLWKRXW� WKH� SRVVLELOLW\� RI� EHLQJ
RYHUZULWWHQ���,I�WKH�QXPEHU�RI�506�RVFLOORJUD�
SK\� FDSWXUHV� HTXDOV� VHWWLQJ� �����
180506)/76�� WKH� UHOD\� ZLOO� RYHUZULWH� WKH
ROGHVW�´UHDGµ�506�RVFLOORJUDSK\�� � ,I�DOO�RI� WKH
506�RVFLOORJUDSK\�FDSWXUHV�DUH� ´XQUHDGµ�� WKH
UHOD\� ZLOO� RYHUZULWH� WKH� ROGHVW� ´XQUHDGµ� 506
RVFLOORJUDSK\� LI� LW� LV� ROGHU� WKDQ� WKH� YDOXH� IRU
VHWWLQJ��������,I�WKLV�VHWWLQJ�LV�VHW�WR�����WKH�UHOD\
ZLOO�$/:$<6�RYHUZULWH�WKH�ROGHVW�506�RVFLOOR�
JUDSK\� FDSWXUH� LI� WKH� QXPEHU� RI� FDSWXUHV
HTXDOV�VHWWLQJ������
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',*,7$/��&217$&7��,13876

&&��&RQILJXUDWLRQ��&&�&21)��>����@

&&��&RQILJXUDWLRQ��&&�&21)��>����@

&&��&RQILJXUDWLRQ��&&�&21)��>����@

&&��&RQILJXUDWLRQ��&&�&21)��>����@

&&��&RQILJXUDWLRQ��&&�&21)��>����@

&&��&RQILJXUDWLRQ��&&�&21)��>����@

&&��&RQILJXUDWLRQ��&&�&21)��>����@

&&��&RQILJXUDWLRQ��&&�&21)��>����@

7KH�HLJKW�VHWWLQJV�OLVWHG�DERYH�GHWHUPLQH�KRZ
WKH� HLJKW� GLJLWDO� LQSXWV� �FRQWDFW� FRQYHUWHUV�
DUH�XVHG���7KHUH�DUH����DOORZDEOH�GLJLWDO�LQSXW
DVVLJQPHQWV���(DFK�GLJLWDO�LQSXW�PD\�EH�JLYHQ
RQH�DQG�RQO\�RQH�DVVLJQPHQW�DW�D�WLPH��DQG�QR
WZR� GLJLWDO� LQSXWV� FDQ� KDYH� WKH� VDPH� DVVLJQ�
PHQW�

$� FRQWDFW� FRQYHUWHU� LV� DQ� LVRODWHG� LQWHUIDFH
WKDW� FRQYHUWV� WKH� '&� EDWWHU\� YROWDJH� DSSOLHG
ZKHQ�DQ�H[WHUQDO�FRQWDFW�FORVHV�LQWR�D�¶ORJLF��·
VLJQDO� OHYHO� ZLWKLQ� WKH� ')3���� UHOD\�� � 7KH
WHUPV� FRQWDFW� FRQYHUWHU� DQG� GLJLWDO� LQSXW� DUH
V\QRQ\PRXV�� � 7KH� GLJLWDO� LQSXW� DVVLJQPHQWV
DUH� SUHVHQWHG� LQ� 7DEOH� ����� � 7KH� PQHPRQLF
OLVWHG�XQGHU�WKH�1$0(�FROXPQ�LV�GLVSOD\HG�RQ
WKH�RSWLRQDO�NH\SDG�GLVSOD\�PRGXOH��WKH�')3�
/,1.�SURJUDP��DQG�WKH�$6&,,�VWULQJV�
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7DEOH������'LJLWDO�,QSXW�$VVLJQPHQWV

1$0( '(6&5,37,21

67$7��% ����E�FLUFXLW�EUHDNHU�DX[LOLDU\�FRQWDFW����RSSRVLWH�VHQVH�RI�PDLQ�FRQWDFWV
67$7��$ ����D�FLUFXLW�EUHDNHU�DX[LOLDU\�FRQWDFW����VDPH�VHQVH�DV�PDLQ�FRQWDFW
26&6757 �RVFLOORJUDSK\�VWDUW����ZKHQ�WKH�H[WHUQDO�FRQWDFW�FORVHV�DQ�RVFLOORJUDSK\�FDSWXUH

�LV�WULJJHUHG
'6%/&7/ �GLVDEOH�RXWSXWV����ZKHQ�WKH�H[WHUQDO�FRQWDFW�FORVHV�WKH�HLJKW�SURJUDPPDEOH

�RXWSXWV�DUH�EORFNHG��WKH\�ZLOO�QRW�RSHUDWH�HYHQ�LI�DQ�DFWLYDWLRQ�VLJQDO�LV
SURGXFHG�ZLWKLQ�WKH�')3���

$7/6(72 �VHOHFW�VHWWLQJ�JURXS�ELW���
$/76(7� �VHOHFW�VHWWLQJ�JURXS�ELW���
$/76(7� �VHOHFW�VHWWLQJ�JURXS�ELW���

7KHVH�WKUHH�ELWV�FRQWURO�ZKLFK�RQH�RI�WKH�HLJKW�VHWWLQJ�JURXSV�LV�DFWLYH���:KHQ
WKH�UHVSHFWLYH�FRQWDFW�LV�RSHQ�WKH�YDOXH�RI�WKH�ELW�LV�D�¶ORJLF��·��DQG�ZKHQ�WKH
UHVSHFWLYH�FRQWDFW�LV�FORVHG�WKH�YDOXH�RI�WKH�ELW�LV�D�¶ORJLF���·�7KH�IROORZLQJ�WUXWK
WDEOH�VKRZV�KRZ�WKH�DFWLYH�JURXS�LV�VHOHFWHG�

ELW�� ELW�� ELW�� DFWLYH�JURXS
� � � �
� � � �
� � � �
� � � �
� � � �
� � � �
� � � �
� � � �

567$5*7 �UHVHW�WDUJHWV�
23(1%.5 �RSHQ�EUHDNHU�
&/26%.5 �FORVH�EUHDNHU�
7$*(917 �WLPH�WDJ�HYHQW����ZKHQ�WKH�H[WHUQDO�FRQWDFW�LV�FORVHG�DQ�HYHQW�LV�JHQHUDWHG
72548(�� �WRUTXH�FRQWURO���
72548(�� �WRUTXH�FRQWURO���
'(/<5&/ �GHOD\HG�UHFORVH����LQSXW�WR�UHFORVHU�H[SUHVVLRQ
3$86,13 �SDXVH�LQSXW����LQSXW�WR�UHFORVHU�H[SUHVVLRQ
5(&//.7 �H[WHUQDO�ORFNRXW�ZKHQ�EUHDNHU�LV�RSHQ����LQSXW�WR�UHFORVHU�H[SUHVVLRQ
5(&/567 �H[WHUQDO�UHVHW�ZKHQ�EUHDNHU�LV�FORVHG����LQSXW�WR�UHFORVHU�H[SUHVVLRQ
%/.5(&/ �H[WHUQDO�ORFNRXW����LQSXW�WR�UHFORVHU�H[SUHVVLRQ
865)/*� �XVHU�IODJ���
865)/*� �XVHU�IODJ���
865)/*� �XVHU�IODJ���
865)/*� �XVHU�IODJ���
865)/*� �XVHU�IODJ���
865)/*� �XVHU�IODJ���
865)/*� �XVHU�IODJ���
865)/*� �XVHU�IODJ���
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+,*+�,03('$1&(��+,�=�

$UFLQJ�6HQVLWLYLW\��$5&6(16��>����@

7KLV� RQH� VHWWLQJ� HVWDEOLVKHV� ERWK� WKH� EHOLHI�
LQ�DUFLQJ� FRQILGHQFH� OHYHO� DW� ZKLFK� WKH
')3���� UHOD\·V� +,�=� SURWHFWLRQ� ZLOO� UHFRJ�
QL]H�DUFLQJ�RQ�WKH�SRZHU�V\VWHP��DQG�VHWV�WKH
DUF�GHWHFWLRQ� WKUHVKROGV� LQ� WKH�EDVLF�DUF�GH�
WHFWLRQ� DOJRULWKPV�� � 7KH� UDQJH� LV� �� WR� ��
ZKHUH����LV�WKH�PRVW�VHQVLWLYH�VHWWLQJ�DQG���LV
WKH�OHDVW�VHQVLWLYH�VHWWLQJ�

(DFK�EHOLHI�LQ�DUFLQJ�FRQILGHQFH�OHYHO�WKDW�LV
GHULYHG�E\� WKH� V\VWHP·V�([SHUW�$UF�'HWHFWRU
$OJRULWKP� LV� FRPSDUHG� WR�$5&6(16�EHIRUH
FRQFOXGLQJ� WKDW� DUFLQJ� LV� SUHVHQW�� � ,QFUHDV�
LQJ�WKLV�VHWWLQJ�UHVXOWV�LQ�WKH�+,�=�SURWHFWLRQ
UHFRJQL]LQJ�DUFLQJ�DW�D�ORZHU�EHOLHI�LQ�DUFLQJ
OHYHO�� FRQYHUVHO\�� GHFUHDVLQJ� WKLV� VHWWLQJ� UH�
VXOWV�LQ�UHFRJQLWLRQ�DW�D�KLJKHU�OHYHO�

$� KLJKHU� $5&6(16� YDOXH� FDXVHV� WKH� DUF�
GHWHFWLRQ� WKUHVKROGV� LQ� WKH� EDVLF� DUF�
GHWHFWLRQ�DOJRULWKPV� WR�EH� ORZHU�� � $�KLJKHU
VHWWLQJ� ZRXOG� EH� VXLWDEOH� IRU� D� YHU\� TXLHW�
ZHOO�EHKDYHG� SRZHU� V\VWHP�� � +RZHYHU�� LW
ZRXOG� JLYH� WKH� EDVLF� DOJRULWKPV� D� KLJKHU
SURSHQVLW\� IRU� WKH� LQGLFDWLRQ�RI�DUFLQJ�RQ�D
QRUPDO�V\VWHP�WUDQVLHQW���$Q�LQLWLDO�VHWWLQJ�RI
��LV�VXJJHVWHG�LI�WKH�XVHU�KDV�QR�SUHYLRXV�H[�
SHULHQFH�ZLWK�WKH�+,�=�SURWHFWLRQ�FRQWDLQHG
LQ�WKH�')3����UHOD\�

3KDVH�(YHQW�&RXQW��3+(97&17�
>����@

*URXQG�(YHQW�&RXQW
�*1'(97&17��>����@

7KH�3KDVH�(YHQW�&RXQW� DQG�*URXQG�(YHQW
&RXQW�VHWWLQJV�DOORZ� WKH�XVHU� WR� VSHFLI\�KRZ
PDQ\� LQGLYLGXDO� EHOLHI�LQ�DUFLQJ� LQGLFDWLRQV
IRU�D�SKDVH�FXUUHQW�RU� WKH�UHVLGXDO�FXUUHQW� �
UHVSHFWLYHO\��PXVW� EH� FRXQWHG� LQ� D� VSHFLILHG
WLPH�SHULRG� EHIRUH� LW� LV� GHWHUPLQHG� WKDW� DQ
DUFLQJ�VXVSHFWHG� HYHQW� H[LVWV�� � 7KH� LQGLFD�
WLRQV�RI�DUFLQJ�DUH�GHWHFWHG�E\�WKH�+,�=�SUR�
WHFWLRQ·V� EDVLF� DUF� GHWHFWLRQ� DOJRULWKPV
�(QHUJ\�DQG�5DQGRPQHVV�� IRU�D�VSHFLILF� VHW
RI� QRQ�IXQGDPHQWDO� IUHTXHQF\� FRPSRQHQW

HQHUJ\�� �7KH� UDQJH� RI� 3+(97&17� LV� ��� �� ����
7KH�UDQJH�RI�*1'(97&17�LV����������

(YHQW�&RXQW�7LPH��(97&1770(��>����@

7KLV�VHWWLQJ�DOORZV�WKH�XVHU�WR�VSHFLI\�WKH�OHQJWK
RI�WLPH��LQ�PLQXWHV��RYHU�ZKLFK�WKH�')3����UH�
OD\�PRQLWRUV� ORQJ� WHUP�� VSRUDGLF�� DUFLQJ� HYHQWV
IRU�GHWHUPLQDWLRQ�RI� DQ� DUFLQJ�VXVSHFWHG� HYHQW�
7KH� EHOLHI� �LQ�DUFLQJ� FRQILGHQFH� OHYHO� RI� WKH
')3����UHOD\�LQFUHDVHV�DV� WKH�QXPEHU�RI�DUFLQJ
LQGLFDWLRQV� LQFUHDVHV� GXULQJ� WKLV� WLPH� SHULRG�
7KH�UDQJH�LV���������PLQXWHV�

2&�&RRUG�7LPHRXW
�2&&5'70(27��>����@

7KH�')3����UHOD\·V�KLJK�LPSHGDQFH�DOJRULWKPV
XVH�2&&5'70(27� LQ�SURYLGLQJ� FRRUGLQDWLRQ
EHWZHHQ� WKH� +,�=� SURWHFWLRQ� DQG� WKH� IHHGHU·V
FRQYHQWLRQDO� RYHUFXUUHQW� SURWHFWLRQ�� � 7KH� FRQ�
YHQWLRQDO�RYHUFXUUHQW�SURWHFWLRQ�PD\�EH�ORFDWHG
LQ�WKH�')3����RU�H[WHUQDO� WR� WKH�')3����� �7KH
+,�=�SURWHFWLRQ�ZLOO�QRW� LQGLFDWH� GHWHFWLRQ� RI� D
GRZQHG�FRQGXFWRU�RU�DQ�DUFLQJ�� LQWDFW� FRQGXF�
WRU�EHIRUH� WKH�H[SLUDWLRQ�RI� WKLV� WLPHRXW��ZKLFK
EHJLQV�ZKHQ� WKH�+,�=� SURWHFWLRQ� GHWHFWV� D� WULJ�
JHU� FRQGLWLRQ� �L�H��� ORVV� RI� ORDG�� KLJK� UDWH� RI
FKDQJH��+,�=�RYHUFXUUHQW��EUHDNHU�RSHQ��RU�KLJK
EHOLHI�LQ�DUFLQJ�FRQILGHQFH��

7KH� YDOXH�RI� WKLV� VHWWLQJ� VKRXOG�EH� VXFK� WKDW� D
IHHGHU·V� FRQYHQWLRQDO� RYHUFXUUHQW� SURWHFWLRQ� LV
JLYHQ� DGHTXDWH� RSSRUWXQLW\� WR� RSHUDWH� EHIRUH
WKH� WLPHRXW�H[SLUHV�� �7KH� UDQJH� LV� ��� �� ���� VHF�
RQGV�� � ,Q� FKRRVLQJ� D� YDOXH� IRU� WKLV� VHWWLQJ�� WKH
XVHU�VKRXOG�NHHS�LQ�PLQG�WKDW�WKH�DUFLQJ�DFWLYLW\
RI�PDQ\�GRZQHG�OLQHV�GLPLQLVKHV�DV�WLPH�SDVVHV
GXH� WR� GU\LQJ� RI� VRLO�� EXUQLQJ� WKURXJK� RI� WKH
FRQGXFWRU�� HWF�� � :KHQ� WKLV� RFFXUV�� WKH� DUFLQJ
EHFRPHV� PRUH� GLIILFXOW�� RU� HYHQ� LPSRVVLEOH�� WR
GHWHFW�� �7KHUHIRUH�� LW� LV� UHFRPPHQGHG� WKDW� WKLV
WLPHRXW�YDOXH�QRW�H[FHHG����VHFRQGV���1RWH�WKDW
DW�OHDVW�RQH�DGGLWLRQDO�DUF�EXUVW�PXVW�RFFXU�DIWHU
WKH� WLPHRXW� KDV� H[SLUHG� LQ� RUGHU� IRU� WKH� +,�=
SURWHFWLRQ�WR�SURFHHG�ZLWK�LWV�DQDO\VLV�
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3&+=��3KDVH�2&����$PSV��3&+=�
>����@

*&+=��*URXQG�2&����$PSV��*&+=�
>����@

3&+=� DQG� *&+=� LQGLFDWH� WKH� OHYHOV� DW
ZKLFK�WKH�+,�=�SURWHFWLRQ�FRQVLGHUV�D�SKDVH
FXUUHQW�DQG�UHVLGXDO�FXUUHQW��UHVSHFWLYHO\��WR
EH�DQ�RYHUFXUUHQW�FRQGLWLRQ���7KH�+,�=�SUR�
WHFWLRQ�DOJRULWKPV�ZLOO�LJQRUH�DOO�GDWD�DV�ORQJ
DV�DQ�RYHUFXUUHQW�FRQGLWLRQ�H[LVWV�RQ�WKH�V\V�
WHP��EHFDXVH�LW�LV�DVVXPHG�WKDW�IHHGHU·V�FRQ�
YHQWLRQDO� RYHUFXUUHQW� SURWHFWLRQ� ZLOO� FOHDU
DQ� RYHUFXUUHQW� IDXOW�� � 7KH� UDQJH� IRU� ERWK
VHWWLQJV� LV� ����� �� ������ DPSV�� � ,W� LV� UHFRP�
PHQGHG� WKDW� 3&+=� EH� VHW� DERYH� WKH�PD[L�
PXP� ORDG� FXUUHQW� DQG� WKDW� *&+=� EH� VHW
DERYH� WKH� PD[LPXP� �,�� �UHVLGXDO�� FXUUHQW
GXH�WR�XQEDODQFHG�ORDGLQJ�

3KDVH�5DWH�RI�&KDQJH
�3+5$7(&+*��>����@

*URXQG�5DWH�RI�&KDQJH
�&1'5$7(&+*��>����@

3+5$7(&+*� DQG� *1'5$7(&+*� HVWDE�
OLVK�WKUHVKROGV�IRU�GHWHUPLQLQJ�ZKHQ�D�KLJK
UDWH�RI�FKDQJH� HYHQW� RFFXUV� RQ� HLWKHU� D
SKDVH�506�FXUUHQW�RU�UHVLGXDO�506�FXUUHQW�
UHVSHFWLYHO\��IRU�WKH�SURWHFWHG�IHHGHU���:KLOH
WKH�KLJK�LPSHGDQFH�IDXOW�FXUUHQW�H[KLELWV�D
JUHDW� GHDO� RI� UDQGRPQHVV�� YDU\LQJ� FRQVLG�
HUDEO\� IURP� RQH� KDOI�F\FOH� WR� WKH� QH[W�� DQ
H[WUHPHO\�KLJK�UDWH�RI�FKDQJH�LV�QRW�FKDUDF�
WHULVWLF�RI�PRVW�KLJK�LPSHGDQFH�IDXOWV���,W�LV�
LQ�IDFW��PRUH�LQGLFDWLYH�RI�D�EUHDNHU�FORVLQJ�
FDXVLQJ�DVVRFLDWHG�LQUXVK���6LQFH�WKLV�W\SH�RI
LQUXVK� FXUUHQW� FDXVHV� VXEVWDQWLDO� YDULDWLRQV
LQ� WKH� KDUPRQLFV� XVHG� E\� WKH� KLJK� LPSHG�
DQFH�DOJRULWKPV�� WKHVH�DOJRULWKPV�LJQRUH�DOO
GDWD� IRU� VHYHUDO� VHFRQGV� IROORZLQJ� D� KLJK
UDWH�RI�FKDQJH�HYHQW� WKDW�H[FHHGV� WKH�DVVRFL�
DWHG� UDWH�RI�FKDQJH� WKUHVKROG�� LQ� RUGHU� WR
JLYH�WKH�V\VWHP�D�FKDQFH�WR�VWDELOL]H�

506�FXUUHQWV�LQ�WKH�+,�=�DOJRULWKPV�DUH�FDO�
FXODWHG�RYHU�D� WZR� F\FOH� WLPH�ZLQGRZ�� �7KH
UDWH�RI�FKDQJH�LV�FDOFXODWHG�DV�WKH�GLIIHUHQFH
EHWZHHQ� WZR� FRQVHFXWLYH� ��F\FOH� 506� UHDG�

LQJV���7KH�UDQJH�IRU�ERWK�VHWWLQJV�LV�������������
DPSV���7KH�UHFRPPHQGHG�VHWWLQJ�LV�

150
2

CT RATIO
amps cycles/

/RVV�RI�/RDG�7KUHVKROG
�/'7+5/266��>����@

2QH� ZD\� WKH� +,�=� SURWHFWLRQ� FKHFNV� IRU� D
GRZQHG� FRQGXFWRU� LV� E\� ORRNLQJ� IRU� D� SUHFLSL�
WRXV� ORVV� RI� ORDG�� � 7KH� OHYHO� DW� ZKLFK� D� ORVV� RI
ORDG� LV� FRQVLGHUHG� VLJQLILFDQW� LV� GHWHUPLQHG� E\
/'7+5/266� H[SUHVVHG� DV� D� SHUFHQWDJH� RI� WKH
IHHGHU·V� ORDGLQJ�� �$�ORVV�RI� ORDG�IODJ� LV� VHW� LI� WKH
+,�=� DOJRULWKPV� GHWHFW� D� SHUFHQWDJH� GURS� LQ
SKDVH� FXUUHQW� EHWZHHQ� WZR� VXFFHVVLYH� ��F\FOH
506� YDOXHV� WKDW� HTXDOV� RU� H[FHHGV
/'7+5/266�

'HSHQGLQJ�RQ�WKLV�VHWWLQJ��LI�D�FRQGXFWRU�EUHDNV
YHU\� QHDU� WKH� HQG� RI� WKH� OLQH�� WKH�+,�=� SURWHF�
WLRQ�ZLOO� QRW� EH� DEOH� WR� GHWHFW� WKLV� ORVV� RI� ORDG�
7KXV�� ZKLOH� LW�PD\� EH� DEOH� WR� GHWHFW� DQ� DUFLQJ
FRQGLWLRQ� DQG� VHW� DQ� DUFLQJ� DODUP�� LW� ZLOO� QRW
FODVVLI\� WKH� HYHQW� DV� D� GRZQHG� FRQGXFWRU�� HYHQ
WKRXJK� WKHUH� PD\� EH� RQH�� � 7KH� UDQJH� LV� ��� �
���������EHLQJ�WKH�PRVW�VHQVLWLYH�VHWWLQJ�

��3K�(YHQW�7KUHVKROG
�3+�(977+5��>����@

6XGGHQO\� DGGLQJ� D� YHU\� ODUJH� ORDG� RQ� D� IHHGHU
RIWHQ�KDV�PDQ\�RI�WKH�VDPH�HIIHFWV�DV�WKH�FORVLQJ
RI�D�EUHDNHU��RQO\�RQ�D�VPDOOHU�VFDOH�� �6WDUWLQJ�D
ODUJH� PRWRU�� IRU� H[DPSOH�� LQYROYHV� LQUXVK� WKDW
WKH� +,�=� SURWHFWLRQ� ZLOO� VHH�� DQG� WKLV� LQUXVK
W\SLFDOO\� ZLOO� EH� ULFK� LQ� FHUWDLQ� KDUPRQLFV�
+RZHYHU�� WKLV� W\SH� RI� ORDG� DGGLWLRQ� VKRXOG� EH
WKUHH�SKDVH�LQ�QDWXUH��QRW�VLQJOH�SKDVH���7KH�+,�
=� SURWHFWLRQ� DOJRULWKPV� LJQRUH� WKH� GDWD� JHQHU�
DWHG�E\�D�ODUJH�WKUHH�SKDVH�HYHQW���3+�(977+5
GHWHUPLQHV� WKH� OHYHO� DW� ZKLFK� WKH� +,�=� SURWHF�
WLRQ�ZLOO� FKDUDFWHUL]H�D� VXGGHQ� WKUHH�SKDVH� FXU�
UHQW�LQFUHDVH�DV�D�WKUHH�SKDVH�HYHQW���7KH�UDQJH
LV��������������DPSV���7KH�UHFRPPHQGHG�VHWWLQJ
LV�

50

CT RATIO
amps
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+,�=�0RQLWRULQJ��+,=021��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� ZKHWKHU� +,�=� SUR�
WHFWLRQ� LV� HQDEOHG�� �� �21��� RU� GLVDEOHG�� �
�2))��

29(5&855(17�3527(&7,21

3KDVH�/RZ�,2&�3URWHFWLRQ
�3+/2,2&352��>����@

3KDVH�+LJK�,2&�3URWHFWLRQ
�3++,,2&352��>����@

*URXQG�/RZ�,2&�3URWHFWLRQ
�*B/2,2&352��>����@

*URXQG�+LJK�,2&�3URWHFWLRQ
�*B+,,2&352��>����@

7KHVH� 21�2))� VHWWLQJV� HQDEOH� RU� GLVDEOH
WKHLU�UHVSHFWLYH�,2&�IXQFWLRQV�

,2&�/RZ�3KDVH�3LFNXS
�,2&/23+��>����@

,2&�+LJK�3KDVH�3LFNXS
��,2&+,3+��>����@

7KH�UDQJH�LV���������������DPSV��������������
DPSV� IRU� ��DPS� PRGHOV��� � 7KH� SKDVH� ,2&
IXQFWLRQ�LV�QRUPDOO\�VHW�QRW�WR�RYHUUHDFK�DQ\
GRZQVWUHDP�SURWHFWLYH�GHYLFH���+RZHYHU��WKLV
LV� QRW� DOZD\V� WKH� FDVH�� � )RU� H[DPSOH�� LQ� D
¶IXVH� VDYLQJ·� VFKHPH�� WKH� SKDVH� ,2&�PLJKW
EH� VHW� WR� RYHUUHDFK� EUDQFK� IXVHV� XS� WR� WKH
ILUVW� UHFORVHU�� � 7KH� DFWXDO� VHWWLQJ� VKRXOG� EH
VHOHFWHG� EDVHG� RQ� SURYLGLQJ� WKH� GHVLUHG� VH�
OHFWLYLW\�ZLWK�RWKHU�GRZQ�VWUHDP�GHYLFHV�FRQ�
VLVWHQW�ZLWK�DQ�RYHUDOO�FRRUGLQDWLRQ�VWXG\�

,2&�/RZ�*URXQG�3LFNXS
�,2&/2*1'��>����@

,2&�+LJK�*URXQG�3LFNXS
�,2&+,*1'��>����@

7KH�UDQJH� LV� ����� ��������DPSV�������� �����
DPSV� IRU���DPS�PRGHOV��� �7KH�JURXQG�,2&
IXQFWLRQ�LV�QRUPDOO\�VHW�QRW�WR�RYHUUHDFK�DQ\
GRZQ�VWUHDP� SURWHFWLYH� GHYLFH�� � +RZHYHU�
WKLV�LV�QRW�DOZD\V�WKH�FDVH���)RU�H[DPSOH��LQ�D
¶IXVH�VDYLQJ·�VFKHPH��WKH�JURXQG�,2&�PLJKW
EH� VHW� WR� RYHUUHDFK� EUDQFK� IXVHV� XS� WR� WKH

ILUVW� UHFORVHU�� � 7KH� DFWXDO� VHWWLQJ� VKRXOG� EH� VH�
OHFWHG�EDVHG�RQ�SURYLGLQJ�WKH�GHVLUHG�VHOHFWLYLW\
ZLWK� RWKHU� GRZQ�VWUHDP� GHYLFHV� FRQVLVWHQW� ZLWK
DQ�RYHUDOO�FRRUGLQDWLRQ�VWXG\�

,2&�/RZ�3KDVH�'HOD\
�,2&/23+'/��>����@

,2&�/RZ�*URXQG�'HOD\
�,2&/2*1''/��>����@

7KH�UDQJH�LV���������PLOOLVHFRQGV���7KHVH�VHWWLQJV
DGG�WLPH�GHOD\�WR�WKHLU�UHVSHFWLYH�,2&�IXQFWLRQV�

,2&�+LJK�3KDVH�'HOD\
�,2&+,3+'/��>����@

,2&�+LJK�*URXQG�'HOD\
�,2&+,*1''/��>����@

7KH�UDQJH�LV��������PLOOLVHFRQGV���7KHVH�VHWWLQJV
DGG�WLPH�GHOD\�WR�WKHLU�UHVSHFWLYH�,2&�IXQFWLRQV�

3KDVH�72&�3URWHFWLRQ
�3+72&352��>����@

*URXQG�72&�3URWHFWLRQ
�*1'72&352��>����@

7KHVH� 21�2))� VHWWLQJV� HQDEOH� RU� GLVDEOH� WKHLU
UHVSHFWLYH�72&�IXQFWLRQV

3KDVH�72&�3LFNXS��3+72&3.83��>����@

7KH�UDQJH�LV��������������DPSV��������������DPSV
IRU����DPS�PRGHOV����7KLV�RQH�VHWWLQJ�HVWDEOLVKHV
WKH�SLFNXS�OHYHO�RI�WKH�SKDVH�72&�IXQFWLRQV�RQ
HDFK�RI� WKH�WKUHH�SKDVHV�� �7KH�SLFNXS� LV�JHQHU�
DOO\�GHWHUPLQHG�E\�D�GHWDLOHG�VWXG\�WR�DVVXUH�FR�
RUGLQDWLRQ� ZLWK� GRZQ�VWUHDP� RYHUFXUUHQW� GH�
YLFHV��DQG�LW�VKRXOG�EH�VHW�ORZ�HQRXJK�WR�HQVXUH
WKDW� WKH� PLQLPXP� IDXOW� FXUUHQW� LV� DW� OHDVW� ���
WLPHV�WKH�SLFNXS�YDOXH�

*URXQG�72&�3LFNXS
�*1'72&3.83��>����@

7KH�UDQJH�LV��������������DPSV��������������DPSV
IRU� ��� DPS�PRGHOV��� � ,I� WKH� IHHGHU� WKUHH�SKDVH
ORDG� LV� EDODQFHG�� UHVLGXDO� FXUUHQW� LV� QHDU� ]HUR
DQG�WKH�JURXQG�72&�IXQFWLRQ�FRXOG�KDYH�D�VHQ�
VLWLYH�VHWWLQJ���+RZHYHU��IHHGHU�ORDGV�DUH�W\SLFDOO\
XQEDODQFHG�� UHTXLULQJ� WKH� JURXQG� 72&� IXQF�
WLRQ�WR�EH�VHW�DERYH�WKH��,��YDOXH�UHVXOWLQJ�IURP
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WKH� PD[LPXP� XQEDODQFH�� � 7KH� SLFNXS� LV
JHQHUDOO\� GHWHUPLQHG� E\� D� GHWDLOHG� VWXG\� WR
DVVXUH� FRRUGLQDWLRQ� ZLWK� GRZQ�VWUHDP� RYHU�
FXUUHQW� GHYLFHV�� DQG� LW� VKRXOG� EH� VHW� ORZ
HQRXJK� WR� HQVXUH� WKDW� WKH� PLQLPXP� IDXOW
FXUUHQW�LV�DW�OHDVW�����WLPHV�WKH�SLFNXS�YDOXH�

3KDVH�72&�&XUYH��3+72&&85��>����@

*URXQG�72&�&XUYH
�*1'72&&85��>����@

7KHVH�VHWWLQJV�GHWHUPLQH�ZKHWKHU�RQH�RI�WKH
ILYH� SUH�GHILQHG� RU� IRXU� XVHU�GHILQHG� FXUYH
VKDSHV�LV�DFWLYH�IRU�WKH�UHVSHFWLYH�72&�IXQF�
WLRQ���&XUYH�VKDSH�VHOHFWLRQ�DOORZV�IRU�HDVLHU
FRRUGLQDWLRQ� ZLWK� GRZQ�VWUHDP� RYHUFXUUHQW
GHYLFHV���1RUPDOO\�D�FXUYH�VKDSH�LGHQWLFDO�RU
VLPLODU� WR� WKDW� RI� WKH� GRZQ�VWUHDP�GHYLFH� LV
FKRVHQ�

3KDVH�7LPH�'LDO��3+70(',$/��>����@

*URXQG�7LPH�'LDO��*1'70(',$/�
>����@

7KH� UDQJH� LV� ����� �� ������� � 7KH� WLPH� GLDO
YDOXH�PRYHV� WKH� 72&� FXUYHV� XS� DQG� GRZQ
RQ�WKH�WLPH�VFDOH�DV�VKRZQ�LQ�)LJXUHV����� WR
�����DQG�LW� LV� VHOHFWHG�EDVHG�RQ�SURYLGLQJ�VH�
OHFWLYLW\�ZLWK�RWKHU�GRZQ�VWUHDP�RYHUFXUUHQW
GHYLFHV� FRQVLVWHQW� ZLWK� DQ� RYHUDOO� FRRUGLQD�
WLRQ� VWXG\�� � 7KLV� VHWWLQJ� KDV� QR� HIIHFW� LI� D
'(),1,7(�7,0(�FXUYH�VKDSH�LV�VHOHFWHG�

3KDVH�'HILQLWH�7LPH
�3+'()170(��>����@

*URXQG�'HILQLWH�7LPH
�*1''()170(��>����@

7KH� UDQJH� LV� ����� �� ������ VHFRQGV�� � 7KHVH
VHWWLQJV� KDYH� DQ� HIIHFW� RQO\� LI� D� '(),1,7(
7,0(� FXUYH� VKDSH� ZDV� FKRVHQ� IRU� WKH� UH�
VSHFWLYH� 72&� IXQFWLRQ�� LQ� ZKLFK� FDVH� WKH\
HVWDEOLVK�WKH�GHILQLWH�WLPH�GHOD\�

3KDVH�$YHUDJLQJ�3HULRG
�3+$9(3'��>����@

*URXQG�$YHUDJLQJ�3HULRG
�*1'$9(3'��>����@

7KH�UDQJH�LV���������VHFRQGV���,I�D�]HUR�¶�·�YDOXH
LV� VHOHFWHG�� WKHQ� WKH� UHVSHFWLYH� 72&� ORDG�
DGDSWLYH�IHDWXUH�LV�GLVDEOHG���,I�D�QRQ�]HUR�YDOXH
LV� VHOHFWHG�� WKHQ� WKLV� YDOXH� LV� WKH� WLPH�SHULRG�DW
WKH� HQG� RI� ZKLFK� DQ� DGDSWLYH� 72&� SLFNXS� LV
FRPSXWHG���7KH�DGDSWLYH�72&�SLFNXS��$72&�
LV�

ATOC amps
I AVG ADAPTIVE

( )
( . )( %)

[ ]=
−

100
1

ZKHUH�

,�$9*��  � D� FRPSXWHG� DYHUDJH� YDOXH� RI� SKDVH
RU� JURXQG� FXUUHQW� RYHU� WKH� WLPH� SHULRG� GH�
WHUPLQHG�IURP�3+$9*3'�RU�*1'$9*3'�

$'$37,9(��  � SHUFHQWDJH� GHWHUPLQHG� IURP
WKH� 3+$'$37� RU� *1'$'$37� VHWWLQJ� GH�
VFULEHG�EHORZ�

3KDVH�$GDSWLYH��3+$'$37��>����@

*URXQG�$GDSWLYH��*1'$'$37��>����@

7KH� UDQJH� LV� ����� �� ������ �7KHVH� VHWWLQJV� GH�
WHUPLQH� WKH� YDOXH� RI� $'$37,9(�� LQ� HTXDWLRQ
>�@�DERYH�

0LQ�3KDVH�$GDSWLYH
�0,13+$'$37��>����@

0LQ�*URXQG�$GDSWLYH
�0,1*1'$'37��>����@

7KH�UDQJH�LV��������������$�PLQLPXP�DGDSWLYH
SLFNXS��0,1�$72&��LV�FRPSXWHG�DV�

MIN ATOC amps
PU SETTING MINADAPT

− =( )
( )( %)

[ ]
100

2

ZKHUH�

38� 6(77,1*�  � HLWKHU� 3+72&3.83� RU
*1'72&3.83

0,1$'$37��  � HLWKHU� 0,13+$'$37� RU
0,1*1'$'37

$IWHU� WKH� ')3���� UHOD\� FDOFXODWHV� $72&� XVLQJ
HTXDWLRQ�>�@��LWV�YDOXH�LV�FRPSDUHG�DJDLQVW�0,1�
$72&� IURP� HTXDWLRQ� >�@�� � ,I� $72&� LV� JUHDWHU
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WKDQ�0,1�$72&��WKHQ�WKH�QHZ�72&�SLFNXS
YDOXH�LV�VHW�HTXDO�WR�$72&���,I�$72&�LV� OHVV
WKDQ�0,1�$72&��WKHQ�WKH�QHZ�72&�SLFNXS
YDOXH�LV�VHW�HTXDO�WR�0,1�$72&�

0D[�3KDVH�$GDSWLYH
�0$;3+$'$37��>����@

0D[�*URXQG�$GDSWLYH
�0$;*1'$'37��>����@

7KH� UDQJH� LV� ����� �� ������ � $� PD[LPXP
DGDSWLYH�SLFNXS��0$;�$72&�� LV�FRPSXWHG
DV�

MAX ATOC amps
PU SETTING MAXADAPT

− =( )
( )( %)

[ ]
100

3

ZKHUH�

38� 6(77,1*�  � HLWKHU� 3+72&3.83� RU
*1'72&3.83

0$;$'$37��  � HLWKHU� 0$;3+$'$37
RU�0$;*1'$'37

$IWHU� WKH�')3���� UHOD\� FDOFXODWHV�$72&�XV�
LQJ� HTXDWLRQ� >�@�� LWV� YDOXH� LV� FRPSDUHG
DJDLQVW� 0$;�$72&� IURP� HTXDWLRQ� >�@�� � ,I
$72&� LV� OHVV� WKDQ� 0$;�$72&�� WKHQ� WKH
QHZ�72&�SLFNXS�YDOXH�LV�VHW�HTXDO�WR�$72&�
,I� $72&� LV� JUHDWHU� WKDQ�0$;�$72&�� WKHQ
WKH� QHZ� 72&� SLFNXS� YDOXH� LV� VHW� HTXDO� WR
0$;�$72&�

&ROG�/RDG�3LFNXS�7LPH
�&2/'/'3.83��>����@

7KH� UDQJH� LV� �� �� ��� PLQXWHV�� � ,I� VHW� WR� ¶�·�
WKHQ� WKH� FROG� ORDG�SLFNXS� ORJLF� LV� GLVDEOHG�
,I�VHW�WR�D�QRQ�]HUR�YDOXH��WKHQ�WKH�FROG�ORDG
SLFNXS� ORJLF� LV� HQDEOHG�DQG�&2/'/'3.83
LV�WKH�WLPH�LQWHUYDO�WKDW�WKH�¶FROG�ORDG�VHWWLQJ
JURXS·��JURXS����� UHPDLQV� WKH�DFWLYH� VHWWLQJ
JURXS�DIWHU�EHLQJ�DFWLYDWHG�

72&�5HVHW�2SWLRQ��72&5(6(7��>����@

7KH� YDOXH� LV� HLWKHU� �� �(0� 5(6(7�� RU� �
�)$67� 5(6(7�� � ,I� WKH� SURWHFWLYH� GHYLFHV
GRZQ�VWUHDP�IURP�WKH�')3����UHOD\�DUH�HOHF�
WUR�PHFKDQLFDO� �(0�� LQGXFWLRQ� GLVN� 72&
UHOD\V�� WKHQ� LW�PD\�EH� HDVLHU� WR� REWDLQ� FRRU�
GLQDWLRQ� LI� WKH� ')3���� UHOD\·V� 72&� IXQF�
WLRQV�HPXODWH�WKH�VORZ�UHVHW�RI�WKH�(0�UHOD\V�

1(*$7,9(� 6(48(1&(� 29(5�
&855(17

1HJ�6HT�,2&�3URWHFWLRQ
�16,2&352��>����@

1HJ�6HT�72&�3URWHFWLRQ
�1672&352��>����@

7KHVH� 21�2))� VHWWLQJV� HQDEOH� RU� GLVDEOH� WKHLU
UHVSHFWLYH�2&�IXQFWLRQV�

1HJ�6HT�,2&�3LFNXS
�16,2&3.83��>����@

7KH� UDQJH� LV� ����� �� ������� DPSV� ������� �� �����
DPSV� IRU� ��DPS� PRGHOV��� � 7KH� QHJDWLYH� VH�
TXHQFH�,2&�IXQFWLRQ�LV�QRUPDOO\�VHW�QRW�WR�RYHU�
UHDFK� DQ\� GRZQVWUHDP� SURWHFWLYH� GHYLFH�� � 7KH
DFWXDO� VHWWLQJ� VKRXOG� EH� VHOHFWHG� EDVHG� RQ� SUR�
YLGLQJ� WKH� GHVLUHG� VHOHFWLYLW\� ZLWK� RWKHU� GRZQ�
VWUHDP�GHYLFHV�FRQVLVWHQW�ZLWK�DQ�RYHUDOO�FRRUGL�
QDWLRQ�VWXG\�

1HJ�6HT�,2&�7LPH�'HOD\
�16,2&70('/��>����@

7KH� UDQJH� LV� �� �� ����PLOOLVHFRQGV�� �7KLV� VHWWLQJ
DGGV� WLPH� GHOD\� WR� WKH� QHJDWLYH� VHTXHQFH� ,2&
IXQFWLRQ�

1HJ�6HT�72&�3LFNXS
�1672&3.83��>����@

7KH� UDQJH� LV� ����� �� ������ DPSV� ������� �� ����
DPSV�IRU����DPS�PRGHOV����7KH�SLFNXS�LV�JHQHU�
DOO\�GHWHUPLQHG�E\�D�GHWDLOHG�VWXG\�WR�DVVXUH�FR�
RUGLQDWLRQ� ZLWK� GRZQ�VWUHDP� RYHUFXUUHQW� GH�
YLFHV��DQG�LW�VKRXOG�EH�VHW�ORZ�HQRXJK�WR�HQVXUH
WKDW� WKH� PLQLPXP� IDXOW� FXUUHQW� LV� DW� OHDVW� ���
WLPHV�WKH�SLFNXS�YDOXH�

1HJ�6HT�72&�&XUYH
�1672&&859��>����@

7KLV�VHWWLQJ�GHWHUPLQHV�ZKHWKHU�RQH�RI� WKH�ILYH
SUH�GHILQHG�RU� IRXU�XVHU�GHILQHG�FXUYH� VKDSHV� LV
DFWLYH� IRU� WKH�QHJDWLYH� VHTXHQFH�72&� IXQFWLRQ�
&XUYH�VKDSH�VHOHFWLRQ�DOORZV�IRU�HDVLHU�FRRUGLQD�
WLRQ� ZLWK� GRZQ�VWUHDP� RYHUFXUUHQW� GHYLFHV�
1RUPDOO\� D� FXUYH� VKDSH� LGHQWLFDO� RU� VLPLODU� WR
WKDW�RI�WKH�GRZQ�VWUHDP�GHYLFH�LV�FKRVHQ�
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1HJ�6HT�7LPH�'LDO��1670('/��>����@

7KH� UDQJH� LV� ����� �� ������� � 7KH� WLPH� GLDO
YDOXH�PRYHV� WKH� 72&� FXUYHV� XS� DQG� GRZQ
RQ�WKH�WLPH�VFDOH�DV�VKRZQ�LQ�)LJXUHV����� WR
�����DQG�LW� LV� VHOHFWHG�EDVHG�RQ�SURYLGLQJ�VH�
OHFWLYLW\�ZLWK�RWKHU�GRZQ�VWUHDP�RYHUFXUUHQW
GHYLFHV� FRQVLVWHQW� ZLWK� DQ� RYHUDOO� FRRUGLQD�
WLRQ� VWXG\�� � 7KLV� VHWWLQJ� KDV� QR� HIIHFW� LI� D
'(),1,7(�7,0(�FXUYH�VKDSH�LV�VHOHFWHG

1HJ�6HT�'HILQLWH�7LPH�'HOD\
�16'()70('/��>����@

7KH�UDQJH� LV������ ��������VHFRQGV�� �7KLV� VHW�
WLQJ�KDV�DQ�HIIHFW�RQO\�LI�D�'(),1,7(�7,0(
FXUYH� VKDSH�ZDV� FKRVHQ� IRU� WKH�QHJDWLYH� VH�
TXHQFH�72&�IXQFWLRQ��LQ�ZKLFK�FDVH�LW�HVWDE�
OLVKHV�WKH�GHILQLWH�WLPH�GHOD\�

1HJ�6HT�72&�5HVHW�2SWLRQ
�1672&5(6(7��>����@

7KH� YDOXH� LV� HLWKHU� �� �(0� 5(6(7�� RU� �
�)$67� 5(6(7�� � ,I� WKH� SURWHFWLYH� GHYLFHV
GRZQ�VWUHDP�IURP�WKH�')3����UHOD\�DUH�HOHF�
WUR�PHFKDQLFDO� �(0�� LQGXFWLRQ� GLVN� 72&
UHOD\V�� WKHQ� LW�PD\�EH� HDVLHU� WR� REWDLQ� FRRU�
GLQDWLRQ� LI� WKH� ')3���� UHOD\·V� 72&� IXQF�
WLRQV�HPXODWH�WKH�VORZ�UHVHW�RI�WKH�(0�UHOD\V�

6(48(1&(�&225',1$7,21

6HT�&RRUG�'HOD\�7LPH
�6(4&5''/70��>����@

7KLV� VHWWLQJ� HVWDEOLVKHV� D� WLPH� GHOD\� WKDW� LV
DGGHG� WR� WKH� ,2&� IXQFWLRQ·V� WLPH� GHOD\� WR
DOORZ� WLPH� IRU� WKH� GRZQ�VWUHDP� UHFORVHU� WR
FOHDU� D� IDXOW� EH\RQG� LW� EHIRUH� WKH� ')3���
UHOD\·V�,2&�IXQFWLRQV�RSHUDWH���7KH�UDQJH�LV
������������VHFRQGV�

6HT�&RRUG�5HVHW�7LPH
�6(4&5'5670��>����@

7KH� WLPH�GHOD\�HVWDEOLVKHG�E\� WKLV� VHWWLQJ� LV
VWDUWHG� ZKHQ� WKH� ')3���� UHOD\� GHWHFWV� WKDW
WKH�GRZQ�VWUHDP�UHFORVHU�KDV�WULSSHG���:KLOH
LW�LV�WLPLQJ�RXW�WKH�')3����UHOD\·V�,2&�IXQF�
WLRQV�DUH�EORFNHG�IURP�RSHUDWLQJ�� �1RUPDOO\
WKLV� VHWWLQJ� YDOXH� LV� VHOHFWHG� WR� DOORZ� WKH
GRZQ�VWUHDP� UHFORVHU� WR� FRPSOHWH� LWV� SUR�

JUDPPHG� F\FOH� EHIRUH� WKH� ')3���� UHOD\·V� ,2&
IXQFWLRQV� DUH� SODFHG� EDFN� LQ� RSHUDWLRQ� DW� WKH
H[SLUDWLRQ� RI� WKLV� WLPH�GHOD\�� � 7KH� UDQJH� LV� �� �
����VHFRQGV�

6HT�&RRUGLQDWLRQ��6(4&5'��>����@

7KLV�21�2))�VHWWLQJ�HLWKHU�HQDEOHV�RI�GLVDEOHV
WKH�VHTXHQFH�FRRUGLQDWLRQ�IXQFWLRQ�

6HT�%ORFN�+LJK�,2&��6(4%/.+,��>����@

7KH� VHTXHQFH� FRRUGLQDWLRQ� IXQFWLRQ� DOZD\V
EORFNV�WKH�¶ORZ�VHW·�,2&�IXQFWLRQV�LQ�WKH�')3���
UHOD\���,I�LW�LV�UHTXLUHG�WR�EORFN�WKH�¶KLJK�VHW·�,2&
IXQFWLRQV�DV�ZHOO��WKHQ�VHW�6(4%/.+,� ����<(6��

29(5�81'(5�92/7$*(

%RWK�WKH�XQGHU�DQG�RYHUYROWDJH�IXQFWLRQV�XWLOL]H
SRVLWLYH� VHTXHQFH� YROWDJH� DV� WKH� PHDVXUHPHQW
TXDQWLW\�� � $OO� RI� WKH� SLFNXS� VHWWLQJV� LQ� WKLV� VHF�
WLRQ�DUH�LQ�WHUPV�RI�SRVLWLYH�VHTXHQFH�YROWV�

8QGHUYROWDJH�3LFNXS��893.83��>����@

7KLV�VHWWLQJ�GHWHUPLQHV�WKH�SLFNXS�VHWWLQJ�RI�WKH
XQGHUYROWDJH�IXQFWLRQ���7KH�UDQJH�LV����� �������
YROWV�$&�

89�7LPH�'HOD\��8970('/��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� WKH� WLPH� GHOD\� IURP
SLFNXS� WR� RXWSXW� RI� WKH� XQGHUYROWDJH� IXQFWLRQ�
7KH�UDQJH�LV����������VHFRQGV�

8QGHUYROWDJH�3URWHFWLRQ
�893527��>����@

7KLV� 21�2))� VHWWLQJ� GHWHUPLQHV� ZKHWKHU� WKH
XQGHUYROWDJH�IXQFWLRQ�LV�HQDEOHG�RU�GLVDEOHG�

2YHUYROWDJH�3LFNXS��293.83��>����@

7KLV�VHWWLQJ�GHWHUPLQHV�WKH�SLFNXS�VHWWLQJ�RI�WKH
RYHUYROWDJH� IXQFWLRQ�� �7KH� UDQJH� LV� ����� �� �����
YROWV�$&�
29�7LPH�'HOD\��2970('/��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� WKH� WLPH� GHOD\� IURP
SLFNXS� WR� RXWSXW� RI� WKH� RYHUYROWDJH� IXQFWLRQ�
7KH�UDQJH�LV����������VHFRQGV�
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2YHUYROWDJH�3URWHFWLRQ
�293527��>����@

7KLV� 21�2))� VHWWLQJ� GHWHUPLQHV� ZKHWKHU
WKH� RYHUYROWDJH� IXQFWLRQ� LV� HQDEOHG� RU� GLV�
DEOHG�

29(5�81'(5�)5(48(1&<

8QGHUIUHT�3URWHFWLRQ��8)3527�
>����@

2YHUIUHT�3URWHFWLRQ��2)3527��>����@

7KHVH� WZR� 21�2))� VHWWLQJV� GHWHUPLQH
ZKHWKHU�WKH�XQGHUIUHTXHQF\�IXQFWLRQ�RU�WKH
RYHUIUHTXHQF\� IXQFWLRQ� DUH� HQDEOHG� RU� GLV�
DEOHG�

6HW��8QGHUIUHT�3LFNXS��8)�3.83�
>����@

6HW��8QGHUIUHT�3LFNXS��8)�3.83�
>����@

7KHVH� WZR� VHWWLQJV�GHWHUPLQH� WKH� IUHTXHQF\
DW� ZKLFK� WKH� UHVSHFWLYH� XQGHUIUHTXHQF\
IXQFWLRQ� ZLOO� SLFNXS�� � 7KH� UDQJH� LV� ������ �
������+HUW]�

6HW��8QGHUIUHT�7LPH�'HOD\
�8)�'/<��>����@

6HW��8QGHUIUHT�7LPH�'HOD\
�8)�'/<��>����@

7KHVH� WZR� VHWWLQJV� GHWHUPLQH� WKH� RSHUDWLQJ
WLPH�GHOD\�RI� WKH� UHVSHFWLYH�XQGHUIUHTXHQF\
IXQFWLRQ���7KH�UDQJH�LV�����������VHFRQGV�

6HW��2YHUIUHT�3LFNXS��2)�3.83�
>����@

6HW��2YHUIUHT�3LFNXS��2)�3.83�
>����@

7KHVH� WZR� VHWWLQJV�GHWHUPLQH� WKH� IUHTXHQF\
DW� ZKLFK� WKH� UHVSHFWLYH� RYHUIUHTXHQF\� IXQF�
WLRQ�ZLOO�SLFNXS�� �7KH�UDQJH� LV������� �������
+HUW]�

6HW��2YHUIUHT�7LPH�'HOD\
�2)�'/<��>����@

6HW��2YHUIUHT�7LPH�'HOD\
�2)�'/<��>����@

7KHVH�WZR�VHWWLQJV�GHWHUPLQH�WKH�RSHUDWLQJ�WLPH
GHOD\� RI� WKH� UHVSHFWLYH� RYHUIUHTXHQF\� IXQFWLRQ�
7KH�UDQJH�LV��������������VHFRQGV�

5HVWRUDWLRQ�)UHT��5(67)5(4��>����@

7KLV� VHWWLQJ�GHWHUPLQHV� WKH� IUHTXHQF\�DW�ZKLFK
WKH�UHVWRUDWLRQ�IXQFWLRQ�ZLOO�SLFNXS���7KH�UDQJH
LV���������������+HUW]�

5HVWRUDWLRQ�7LPH�'HOD\
�5(67'/<��>����@

7KLV�VHWWLQJ�GHWHUPLQHV�WKH�RSHUDWLQJ�WLPH�GHOD\
RI� UHVWRUDWLRQ� IXQFWLRQ�� � 7KH� UDQJH� LV� �� �� ���
VHFRQGV�

9ROWDJH�6XSHUYLVLRQ�7KUHVKROG
�92/77+5��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� WKH� PLQLPXP� YROWDJH
IRU�ZKLFK�DOO� WKH� IUHTXHQF\� IXQFWLRQV�ZLOO� RSHU�
DWH���,I�WKH�YROWDJH�GURSV�EHORZ�WKLV�VHWWLQJ��WKHQ
QRQH� RI� WKH� IUHTXHQF\� IXQFWLRQV� ZLOO� RSHUDWH�
7KH�UDQJH�LV��������������YROWV�$&�

5(&/26(5

5HFORVH�(QDEOH��5(&/(1��>����@

:LWK�5(&/(1 ���2))�� WKH�UHFORVHU� LV�GLVDEOHG
DQG�QR�UHFORVXUHV�FDQ�RFFXU�� �7R�HQDEOH� WKH�UH�
FORVHU�VHW�5(&/(1 ���21��

5HFORVH�2Q����E��5(&/21��%��>����@

,I�VHW�WR�2))��WKH�UHFORVHU�ZLOO�RSHUDWH�RQO\�LI�WKH
')3����WULSV�WKH�EUHDNHU���,I�WKLV�VHWWLQJ�LV�VHW�WR
2))�� WKH� UHOD\� ZLOO� RQO\� UHFORVH� LI� WKH� EUHDNHU
RSHQLQJ� FRUUHVSRQGV� WR� D� ´WULSµ� RXWSXW� IODJ� LQ
;SUHVVLRQ�%XLOGHU�EHLQJ� VHW� WUXH�� �)RU�D� IXOO�GH�
VFULSWLRQ�RI�WKH�´WULSµ�287387�IODJV��VHH�&KDS�
WHU� ���� ;SUHVVLRQ� %XLOGHU�� 'LJLWDO� 2XWSXW� $V�
VLJQPHQW�

,I� VHW� WR�21�� WKH� UHFORVHU�ZLOO� RSHUDWH�ZKHQHYHU
WKH�EUHDNHU�RSHQV�����E�FRQWDFW�FORVHV��UHJDUG�
OHVV�RI�ZKHWKHU� WKH�')3����RU� VRPH�RWKHU� UHOD\
WULSV�WKH�EUHDNHU�
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:LWK�5(&/21�%� ����21��WKH�UHFORVHU�ZLOO
EH� VWDUWHG� ZKHQ� WKH� EUHDNHU� LV� WULSSHG
PDQXDOO\���7R�SUHYHQW�WKH�UHFORVHU�IURP�FORV�
LQJ� WKH� EUHDNHU� IROORZLQJ� D� PDQXDO� WULS�� D
FRQWDFW� IURP� WKH�EUHDNHU� FORVH� VZLWFK� RU� DV�
VRFLDWHG� DX[LOLDU\� UHOD\�PXVW� EH�ZLUHG� LQ� VH�
ULHV� EHWZHHQ� WKH� ')3���� FORVH� FRQWDFW� DQG
WKH�EUHDNHU�FORVH�FLUFXLW�� �7KLV�FRQWDFW�PXVW
EH�RSHQ�DIWHU�D�PDQXDO�WULS�DQG�EH�FORVHG�IRU
DOO�RWKHU�FRQGLWLRQV���:LWK�WKH�EUHDNHU�FORVH
FLUFXLW� LVRODWHG� IURP� WKH� ')3���� FORVH� FRQ�
WDFW�� WKH� UHFORVHU� ZLOO� DWWHPSW� WR� FORVH� WKH
EUHDNHU� IROORZLQJ� D� PDQXDO� WULS�� EXW� LW� ZLOO
JR�WR�WKH�ORFNRXW�VWDWH�VLQFH�WKH�EUHDNHU�ZLOO
QRW�FORVH���1RWH�WKDW�D�PDQXDO�WULS�LVVXHG�YLD
WKH� ')3���� NH\SDG� RU� ')3�/,1.� VRIWZDUH
ZLOO�QRW�LQLWLDWH�WKH�UHFORVHU�

1XPEHU�RI�5HFORVHUV��1805(&/�
>����@

7KLV� VHWWLQJ� GHWHUPLQHV� WKH� QXPEHU� RI� UH�
FORVLQJ�WKDW�WKH�')3����ZLOO�SHUIRUP�GXULQJ
RQH�UHFORVH�F\FOH�� �7KH�YDOXH�IRU� WKLV� VHWWLQJ
LV� ����� ��� � RU� ��� �:KLFKHYHU� YDOXH� LV� FKRVHQ
ZLOO� GHWHUPLQH� KRZ� PDQ\� UHFORVHV� DUH� SHU�
IRUPHG� EHIRUH� WKH� UHFORVHU� JRHV� WR� /2&.�
287�

'HOD\HG�5HFORVH��'5/5(&/��>����@

7KLV� 21�2))� VHWWLQJ� GHWHUPLQHV� ZKHWKHU
WKLV�IHDWXUH�LV�HQDEOHG�RU�GLVDEOHG���)RU�VRPH
DSSOLFDWLRQV� LW� PD\� EH� GHVLUDEOH� WR� LQLWLDWH
KLJK�VSHHG�SOXV�GHOD\HG�UHFORVXUHV�IROORZLQJ
D�KLJK�VSHHG�WULS��EXW�WR�DOORZ�GHOD\HG�UHFOR�
VXUHV�RQO\�DIWHU�D�WLPH�GHOD\HG�WULS���$�VLJQDO
IURP�WKH�WLPH�GHOD\HG�WULS�EXV�FDQ�EH�URXWHG
WR� D� GLJLWDO� LQSXW�ZKLFK� LV� WKHQ� DVVLJQHG� WR
¶'(/<5&/·� �VHH� 7DEOH� ������:LWK� WKLV� FRQ�
QHFWLRQ� WKH� UHFORVHU�ZLOO� VNLS� WKH� ILUVW� UHFOR�
VXUH� DQG� JR� WR� WKH� QH[W� UHFORVXUH� ZKHQ� D
WLPH�GHOD\HG�WULS�RFFXUV�

)LUVW�5HFORVH�7LPH�'HOD\��5(&/��
>����@

7KLV�VHWWLQJ�ZLOO�GHWHUPLQH�WKH�WLPH�WKDW�WKH
')3����ZLOO�ZDLW�EHIRUH�DWWHPSWLQJ�WR�UHFORVH
WKH� EUHDNHU� DIWHU� WKH� ILUVW� WULS� LQ� D� UHFORVH
F\FOH�

6HFRQG�5HFORVH�7LPH�'HOD\��5(&/��
>����@

7KLV� VHWWLQJ� ZLOO� GHWHUPLQH� WKH� WLPH� WKDW� WKH
')3���� ZLOO� ZDLW� EHIRUH� DWWHPSWLQJ� WR� UHFORVH
WKH�EUHDNHU�DIWHU�WKH�VHFRQG�WULS�LQ�D�UHFORVH�F\�
FOH�

7+,5'�5(&/26(�7,0(�'(/$<��5(&/��
>����@

7KLV� VHWWLQJ� ZLOO� GHWHUPLQH� WKH� WLPH� WKDW� WKH
')3���� ZLOO� ZDLW� EHIRUH� DWWHPSWLQJ� WR� UHFORVH
WKH�EUHDNHU�DIWHU�WKH�WKLUG�WULS�LQ�D�UHFORVH�F\FOH�

)RXUWK�5HFORVH�7LPH�'HOD\��5(&/��
>����@

7KLV� VHWWLQJ� ZLOO� GHWHUPLQH� WKH� WLPH� WKDW� WKH
')3���� ZLOO� ZDLW� EHIRUH� DWWHPSWLQJ� WR� UHFORVH
WKH�EUHDNHU�DIWHU�WKH�ILUVW�WULS�LQ�D�UHFORVH�F\FOH�

5HVHW�7LPH�'HOD\��5&/567��>����@

7KH�5HVHW�7LPH�'HOD\�LV�WKH�WLPH�DIWHU�D�¶FORVH·
VLJQDO�KDV�EHHQ�UHPRYHG��LQGLFDWLQJ�WKH�EUHDNHU
KDV� FORVHG�� WKDW� WKH� UHFORVHU�ZDLWV� EHIRUH� JRLQJ
WR�5(6(7�

5HFORVH�3DXVH��3$86(��>����@

7KLV� VHWWLQJ� VHOHFWV� WKH� RSHUDWLRQ� RI� WKH� 3DXVH
IXQFWLRQ�� �7KH�3DXVH� IXQFWLRQ�� LI� HQDEOHG�� � FDQ
DIIHFW�HLWKHU�WKH�5HFORVH��WKH�5HVHW��RU�%RWK�

,I� WKH� 5HFORVH� 3DXVH� VHWWLQJ� LV� VHW� WR� 3DXVH� RQ
5HFORVH�2QO\�� SULRU� WR� WKH� UHFORVHU� LVVXLQJ� D� UH�
FORVH� FRPPDQG� LW� ZLOO� FKHFN� WKH� VWDWXV� RI� WKH
3DXVH�IODJ�� � � ,I� WKH�3DXVH� IODJ� LV� VHW��6HH� VHWWLQJ
������IRU�KRZ�WR�VHW�WKH�3DXVH�IODJ����WKH�UHFORVHU
ZLOO�FORVH�WKH�EUHDNHU���,I�WKH�3DXVH�IODJ�LV�QRW�VHW
WKH�UHFORVHU�ZLOO�ZDLW�D�WLPH�HTXDO�WR�VHWWLQJ�����
�3DXVH� RQ� 5HFORVH� 7LPH� 'HOD\��� � ,I� WKH� 3DXVH
IODJ� LV�QRW� VHW� GXULQJ� WKLV� WLPH� WKH� UHFORVHU�ZLOO
JR�WR�/RFNRXW�

,I� WKH� 5HFORVH� 3DXVH� VHWWLQJ� LV� VHW� WR� 3DXVH� RQ
5HVHW�2QO\��ZKLOH� WKH�UHFORVHU� LV�FRXQWLQJ�GRZQ
WR� D� 5HVHW� VWDWH� LW� ZLOO� FKHFN� WKH� VWDWXV� RI� WKH
3DXVH� IODJ�� � ,I� WKH� 3DXVH� IODJ� LV� VHW� WKH� UHFORVHU
ZLOO�UHVHW�LQ�D�WLPH�HTXDO� WR�VHWWLQJ������� � ,I� WKH
3DXVH� IODJ� LV� QRW� VHW� WKH� 5HVHW� WLPH� ZLOO� EH� H[�
WHQGHG�E\�D�WLPH�QR�JUHDWHU�WKDQ�VHWWLQJ������
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,I� WKH� ')3���� LV� LQ� D� UHFORVH� F\FOH� DQG� WKH
EUHDNHU� LV� FORVHG�� WKH� UHOD\� ZLOO� VWDUW� WR
FRXQWGRZQ� WR� UHVHWWLQJ� WKH� UHFORVHU�� � 7KH
3DXVH� IODJ� FDQ� JHW� VHW� RU� FOHDUHG� ZKLOH� WKH
UHFORVHU� LV� LQ� WKLV� WLPH�SHULRG�� � ,I� WKH�3DXVH
IODJ�LV�VHW�WKH�')3����ZLOO�GHFUHPHQW�WKH�5H�
VHW� 7LPHU�� LI� WKH� 3DXVH� IODJ� LVQ·W� VHW� WKH
')3���� ZLOO� GHFUHPHQW� WKH� 3DXVH� RQ� 5HVHW
7LPHU���7R�EULQJ�WKH�UHFORVHU�WR�D�UHVHW�VWDWH
WKH�5HVHW�7LPHU�PXVW�EH�GHFUHPHQWHG�WR���

5HFORVH�3DXVH�,QSXW��3$86,13�
>����@

7KLV� VHWWLQJ� VHOHFWV� WKH� PHWKRG� IRU� VHWWLQJ
WKH�3DXVH�IODJ���7KH�WKUHH�RSWLRQV�DUH�DV�IRO�
ORZV�� �3DXVH�&&�,QSXW��6\QF�&KHFN�,QSXW�RU
%RWK�

7KH�3DXVH�&&�,QSXW�UHTXLUHV�RQH�RI� WKH�,Q�
SXW� &RQWDFW� VHWWLQJV� WR� EH� VHW� WR� 5HFORVHU
3DXVH�� � ,I� WKDW� LQSXW� FRQWDFW�KDV� YROWDJH�DS�
SOLHG�WKH�3DXVH�IODJ�ZLOO�EH�VHW�

7KH� 6\QF� &KHFN� LQSXW� UHTXLUHV� WKH� 6\QF
&KHFN�XQLW�WR�GHWHUPLQH�WKDW�LW�LV�2.�IRU�WKH
UHFORVHU�WR�UHFORVH���:KHQ�WKLV�LV�WKH�FDVH�WKH
3DXVH�IODJ�ZLOO�EH�VHW�

,I� WKH� VHWWLQJ� LV�%RWK�� WKH� 3DXVH� IODJ�ZLOO� EH
VHW� LI�HLWKHU� WKH�3DXVH�&&� ,QSXW�KDV� YROWDJH
RU� WKH� 6\QF&KHFN� XQLW� GHWHUPLQHV� WKDW� WKH
UHFORVHU�FDQ�UHFORVH�

3DXVH�RQ�5HFORVH�7LPH�'HOD\
�36215(&/��>����@

7KLV� WLPH�GHOD\�HVWDEOLVKHV�KRZ�ORQJ�WKH�UH�
FORVHU� ZDLWV� IRU� DQ� H[WHUQDO� FRQWDFW� FORVXUH
�3DXVH�&&�,QSXW��RU�IRU�WKH�6\QF�&KHFN�GH�
WHUPLQDWLRQ� �6\QF� &KHFN� ,QSXW�� VWDUWLQJ
IURP� WKH� LQVWDQW�ZKHQ� WKH� UHFORVHU� LV� VHW� WR
UHFORVH��L�H��WKH�GHOD\�WLPH�IRU�WKDW�SDUWLFXODU
UHFORVH�KDV�WLPHG�RXW��

3DXVH�RQ�5HVHW�7LPH�'HOD\
�36215(6��>����@

7KLV� WLPH� GHOD\� HVWDEOLVKHV� WKH� PD[LPXP
WLPH� WKDW� WKH�5(6(7� WLPH� FDQ�EH� H[WHQGHG
EDVHG� RQ� WKH� VWDWH� �L�H��� RSHQ� RU� FORVHG�� RI
DQ� H[WHUQDO� FRQWDFW�ZLUHG� WR� D� GLJLWDO� LQSXW
DVVLJQHG�WR�¶3$86(,13�·

:KHQ� WKH�H[WHUQDO�3$86(,13�FRQWDFW� LV� FORVHG
WKH� UHVHW� WLPH� FRQWLQXHV� WR� GHFUHPHQW�� :KHQ
WKH�H[WHUQDO�3$86(,13�FRQWDFW�LV�RSHQ�WKH�UHVHW
WLPH�VWRSV�GHFUHPHQWLQJ�DQG�WKH�3DXVH�RQ�5HVHW
WLPH�VWDUWV�GHFUHPHQWLQJ���,I�WKH�3DXVH�RQ�5HVHW
7LPHU� KDV� FRPSOHWHO\� GHFUHPHQWHG� WKHQ� �� UH�
JDUGOHVV�RI�WKH�VWDWH�RI� WKH�H[WHUQDO�FRQWDFW�� WKH
UHVHW�WLPHU�ZLOO�VWDUW�WR�GHFUHPHQW���,Q�WKLV�PDQ�
QHU�� WKH�5(6(7�WLPH� LV�H[WHQGHG�XS� WR�D�PD[L�
PXP�WLPH�GHWHUPLQHG�E\�VHWWLQJ�RI������

5HOD\�6SDUH��5/<63$5(��>����@

7KH�UHOD\�VSDUH�IXQFWLRQ�DOORZV�WKH�XVHU�WR�VHW�D
IODJ� �5/<63$5(�� DW� D� SUHVFULEHG� SRLQW� GXULQJ
WKH�UHFORVH�F\FOH���7KLV�5/<63$5(�IODJ�FDQ�WKHQ
EH� XVHG� WR� GULYH� DQ� RXWSXW� LQ� WKH� FRQILJXUDEOH
ORJLF�VFKHPDWLF�

7KH� VHWWLQJ� RI� WKH� 5/<63$5(� IODJ� LV� GRQH
WKURXJK�VHWWLQJV������ �������� �6HWWLQJ������ �ZLOO
GHWHUPLQH�DIWHU�ZKLFK�UHFORVH���VW���QG���UG��RU
�WK��WKH�IODJ�ZLOO�EH�VHW�� �6HWWLQJ������DQG�����
ZLOO�GHWHUPLQH�WKH�SLFNXS�DQG�GURSRXW�WLPH�IRU
WKH�5/<63$5(�IODJ�

5HOD\�6SDUH�3LFNXS�7LPH�'HOD\��5638�
>����@

7KLV� VHWWLQJ��DORQJ�ZLWK� VHWWLQJ�������ZLOO�GHWHU�
PLQH�ZKHQ�WKH�5/<63$5(�IODJ�ZLOO�EH�VHW���$IWHU
WKH�UHFORVH�QXPEHU�VHW�LQ������KDV�RFFXUUHG�WKH
5HOD\� 6SDUH� 3LFNXS� 7LPH� VWDUWV� WR� FRXQWGRZQ�
:KHQ� WKLV� WLPH� H[SLUHV� WKH� 5/<63$5(� IODJ� LV
VHW�

5HOD\�6SDUH�'URSRXW�7LPH�'HOD\��56'2�
>����@

7KLV� VHWWLQJ��DORQJ�ZLWK� VHWWLQJ�������ZLOO�GHWHU�
PLQH�ZKHQ� WKH�5/<63$5(� IODJ�ZLOO� EH� FOHDUHG�
$IWHU� WKH� UHFORVH� QXPEHU� VHW� LQ� ����� KDV� RF�
FXUUHG� WKH� 5HOD\� 6SDUH� 'URSRXW� 7LPH� VWDUWV� WR
FRXQWGRZQ�� � :KHQ� WKLV� WLPH� H[SLUHV� WKH� 5/<�
63$5(�IODJ�LV�FOHDUHG�
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1RWH���7KH�5HOD\�6SDUH�'URSRXW�7LPHU�GRHV
QRW� VWDUW�ZLWK� WKH�SLFNXS�RI� WKH�5/<63$5(
IODJ�� LQVWHDG� LW� VWDUWV� ZLWK� WKH� H[HFXWLRQ� RI
WKH�UHFORVH�QXPEHU� LQ� VHWWLQJ������� �)RU�H[�
DPSOH�� LI� VHWWLQJV�������������DQG������ZHUH
�QG���� VHFRQGV�DQG���� VHFRQGV�� UHVSHFWIXOO\�
7KH� 5/<63$5(� IODJ� ZLOO� EH� VHW� �� VHFRQGV
DIWHU�WKH��QG�UHFORVH�DQG�WKH�5/<63$5(�IODJ
ZLOO� EH� FOHDUHG� ��� VHFRQGV� DIWHU� WKH� �QG� UH�
FORVH���7KH�UHVXOW�LV�WKDW�WKH�5/<63$5(�IODJ
ZLOO�EH�VHW�IRU���VHFRQGV��VHWWLQJ������PLQXV
VHWWLQJ�������

%UHDNHU� 7UDQVLWLRQ� 7LPH� 'HOD\
�%5.575$16��>����@

7KLV� VHWWLQJ�GHWHUPLQHV� WKH�PD[LPXP� WLPH
WKH�UHFORVHU�ZLOO�ZDLW�IRU�WKH�EUHDNHU�WR�FORVH
�DV� LQGLFDWHG� E\� DQ� RSHQ� ���E� FRQWDFW��
7KLV�WLPHV�VWDUWHG�ZKHQ�WKH�UHFORVHU�LVVXHV�D
&/26(�RXWSXW���,I�WKH����E�FRQWDFW�GRHV�QRW
RSHQ� EHIRUH� WKH� WLPH� GHOD\� H[SLUHV�� WKH� UH�
FORVHU�LV�IRUFHG�WR�/2&.287�

%ORFN� ,QVWDQWDQHRXV� 2YHUFXUUHQW
�%/.,2&��>����@

:KHQ� WKLV� VHWWLQJ� LV� VHW� WR�21� WKH� LQVWDQWD�
QHRXV� RYHUFXUUHQW� IXQFWLRQV� DUH� EORFNHG
IURP� WULSSLQJ� DIWHU� WKH� ILUVW� FORVH� RSHUDWLRQ
RI�WKH�UHFORVHU�IXQFWLRQ���7KH�,2&�IXQFWLRQV
UHPDLQ�EORFNHG�XQWLO�WKH�UHFORVHU�JRHV�WR�WKH
UHVHW� VWDWH�� �1RWH� WKDW� WKH� ,2&� IXQFWLRQV� UH�
PDLQ� EORFNHG� HYHQ� ZKHQ� WKH� UHFORVHU� LV� LQ
WKH�ORFNRXW�VWDWH�

%ORFN�,QVWDQWDQHRXV�2YHUFXUUHQW
'XULQJ�/RFNRXW��%/.,2&/.��>����@

:KHQ� WKLV� VHWWLQJ� LV� VHW� WR�21� WKH� LQVWDQWD�
QHRXV� RYHUFXUUHQW� IXQFWLRQV� DUH� EORFNHG
IURP� WULSSLQJ� RQO\� ZKHQ� WKH� UHFORVHU� LV� LQ
WKH� ORFNRXW� VWDWH�� � 7KH� ,2&� IXQFWLRQV� DUH
UHWXUQHG�WR�VHUYLFH�ZKHQ�WKH�UHFORVHU�JRHV�WR
WKH�UHVHW�VWDWH�

%ORFN�5HFORVHU��%/.5(&/��>����@

7KLV�VHWWLQJ�GHWHUPLQHV�ZKHWKHU�WKLV�IHDWXUH
LV� HQDEOHG� RU� GLVDEOHG�� � :KHQ� HQDEOHG�� DQ
H[WHUQDO�FRQWDFW�FORVXUH�IRUFHV�WKH�UHFORVHU�WR
WKH�/2&.287�VWDWH�ZKHWKHU�WKH�UHFORVHU� LV

DW�UHVHW�� LQ�SURJUHVV��RU�FRXQWLQJ�GRZQ�WKH�UHVHW
WLPHU� IROORZLQJ� D� PDQXDO� FORVH�� � 7KH� H[WHUQDO
FRQWDFW�PXVW�EH�ZLUHG�WR�D�GLJLWDO�LQSXW�WKDW�KDV
EHHQ�DVVLJQHG�WR�%/.5(&/�

5HFORVH�0HPRU\��5(&/0(0��>����@

7KH� UHFORVHU�PHPRU\� IHDWXUH� LV� XVHIXO� LQ� WKRVH
FDVHV� ZKHUH� WKH� ')3���·V� FRQWURO� SRZHU� LQSXW
VRXUFH� �'&� EDWWHU\� RU� $&� FRQWURO� SRZHU� WUDQV�
IRUPHU�� FDQ� EH� ORVW� ZKHQ� WKH� UHFORVHU� LV� DFWLYH
�LQ�SURJUHVV����,I�WKH�PHPRU\�IHDWXUH�LV�QRW�XVHG�
5(&/0(0� ����12��� WKHQ�DIWHU� FRQWURO�SRZHU
LV� UHVWRUHG� WKH� UHFORVHU�ZLOO� UHLQLWLDOL]H� LQ� HLWKHU
WKH� UHVHW� VWDWH� LI� WKH� EUHDNHU� LV� FORVHG� RU� WKH
ORFNRXW�VWDWH�LI�WKH�EUHDNHU�LV�RSHQ�

,I� WKH�PHPRU\� IHDWXUH� LV�HQDEOHG��5(&/0(0� 
���<(6���WKHQ�WKH�UHFORVHU�ZLOO�UHPHPEHU�ZKHUH
LQ� WKH� UHFORVH� F\FOH� FRQWURO� SRZHU� ZDV� ORVW� DQG
UHWXUQ� WR� WKH� EHJLQQLQJ� RI� WKDW� UHFORVH� F\FOH
ZKHQ� FRQWURO� SRZHU� LV� UHVWRUHG�� � )RU� H[DPSOH�
DVVXPH�WKH�ILUVW�UHFORVXUH�ZDV�VHW�WR�RSHUDWH�DIWHU
D� ��� VHFRQG� WLPH� GHOD\� DQG� WKDW� FRQWURO� SRZHU
ZDV�ORVW�KDOI�ZD\�WKURXJK�WKH����VHFRQG�SHULRG�
:KHQ�FRQWURO�SRZHU�LV�UHVWRUHG��WKH�UHFORVHU�ZLOO
UHLQLWLDOL]H� DW� WKH� ILUVW� UHFORVXUH� EXW� LW� ZLOO� VWDUW
WLPLQJ� WKH� IXOO� ��� VHFRQGV� UDWKHU� WKDQ� ���� VHF�
RQGV���$IWHU�WKH�ILUVW�UHFORVXUH�RFFXUV�WKH�UHFORVHU
ZLOO� FRQWLQXH� WKURXJK� WKH� UHPDLQGHU� RI� LWV� VH�
TXHQFH�

)$8/7�/2&$7,21

3RV�6HT�,PSHGDQFH�0DJQLWXGH
�=30$*��>����@

7KH� UDQJH� LV� ����� �� ������ RKPV� �VHFRQGDU\�
>����� ������ IRU���DPS�PRGHOV@�� � ,W� VKRXOG�EH� VHW
IRU�WKH�SRVLWLYH�VHTXHQFH�LPSHGDQFH�RI�WKH�SUR�
WHFWHG�OLQH�RU�IHHGHU�

3RV�6HT�,PSHGDQFH�$QJOH
�326$1*��>����@

7KH�UDQJH�LV���������GHJUHHV���,W�VKRXOG�EH�VHW�WR
D� YDOXH� WKDW� LV� HTXDO� WR� RU� MXVW� ODUJHU� WKDQ� WKH
DQJOH�RI�WKH�SRVLWLYH�VHTXHQFH�LPSHGDQFH�RI�WKH
SURWHFWHG�IHHGHU�RU�OLQH�
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.��5DWLR��.�5$7,2��>����@

7KH� UDQJH� LV� ���� �� ����� � 7KLV� VHWWLQJ� GHWHU�
PLQHV� WKH�DPRXQW�RI� ]HUR� VHTXHQFH�FXUUHQW
WKDW�LV�DGGHG�WR�WKH�SKDVH�FXUUHQW�WR�SURYLGH
¶VHOI�FRPSHQVDWLRQ�·�,W�VKRXOG�EH�VHW�IRU�

K
Z L

Z L
0

0

1
=

ZKHUH�

=�/�  � ]HUR� VHTXHQFH� LPSHGDQFH� RI� WKH
SURWHFWHG�OLQH�RU�IHHGHU

=�/� �SRVLWLYH�VHTXHQFH�LPSHGDQFH�RI�WKH
SURWHFWHG�OLQH�RU�IHHGHU

=HUR�6HT�,PSHGDQFH�$QJOH
�=(5,03$1*/��>����@

7KH�UDQJH�LV���������GHJUHHV���,W�VKRXOG�EH�VHW
WR�D�YDOXH�WKDW�LV�HTXDO�WR�RU�MXVW�ODUJHU�WKDQ
WKH�DQJOH�RI�WKH�]HUR�VHTXHQFH�LPSHGDQFH�RI
WKH�SURWHFWHG�IHHGHU�RU�OLQH�

(QDEOH�)DXOW�/RFDWLRQ
�(1)/7/2&��>����@

7KLV� VHWWLQJ� WXUQV� IDXOW� ORFDWLRQ� RQ� RU� RII�
7KH�UDQJH�LV����',6$%/(��RU����(1$%/(��

/LQH�/HQJWK��/,1(/(1��>����@

7KH�UDQJH�LV���������PLOHV�RU��� ������NLORPH�
WHUV�� � ,W� VKRXOG�EH� VHW� WR� WKH�SK\VLFDO� OHQJWK
RI�WKH�SURWHFWHG�IHHGHU�RU�OLQH�LI�LW�LV�GHVLUHG
WR� UHSRUW� WKH� IDXOW� ORFDWLRQ� LQ�PLOHV� RU� NLOR�
PHWHUV�IURP�WKH�UHOD\�ORFDWLRQ���,I�VHW�WR�����
UHJDUGOHVV�RI�DFWXDO� OLQH� OHQJWK�� WKH� IDXOW� OR�
FDWLRQ� LV� UHSRUWHG�DV� D�SHUFHQWDJH�RI� IHHGHU
RU�OLQH�OHQJWK�

/LQH�/HQJWK�8QLWV��/(181,76��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� ZKHWKHU� WKH� GLV�
WDQFH�WR�IDXOW�LV�GLVSOD\HG�DV�PLOHV�����PLOHV��
RU�NLORPHWHUV�����.P��

',5(&7,21$/� �72548(�� &21�
752/

=HUR�6HT�3RODUL]DWLRQ��=6(432/��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� ZKHWKHU� WKH� ]HUR� VH�
TXHQFH�GLUHFWLRQDO� IXQFWLRQ�LV�SRODUL]HG�E\�YROW�
DJH�RQO\������9����FXUUHQW�RQO\������,����RU�ERWK
YROWDJH�DQG�FXUUHQW�����%27+��

*URXQG�7RUTXH�&RQWURO
�*1'754&7/��>����@

7KLV� VHWWLQJ� GHWHUPLQHV� ZKHWKHU� WKH� ]HUR� VH�
TXHQFH� GLUHFWLRQDO� IXQFWLRQ�� �� �=(52� 6(�
48(1&(���RU�WKH�QHJDWLYH�VHTXHQFH�GLUHFWLRQDO
IXQFWLRQ�����1(*$7,9(�6(48(1&(���LV�DFWLYH�
1RWH� WKDW�ERWK�RI� WKHVH� IXQFWLRQV� FDQQRW�EH�DF�
WLYH�DW�WKH�VDPH�WLPH�

7RUTXH���7254���>����@

7RUTXH���7254���>����@

7KHVH�WZR�VHWWLQJV�JLYH�WKH�XVHU�IOH[LELOLW\�LQ�WKH
VHOHFWLRQ� RI� ZKDW� WRUTXH� FRQWUROOLQJ� IXQFWLRQV
DUH�XVHG���7254��DQG�7254��FDQ�LQGLYLGXDOO\
EH� VHW� WR� RQH� RI� PRUH� RI� WKH� IROORZLQJ� IRXU
FKRLFHV�

D����*���1� �� HLWKHU� ]HUR�RU�QHJDWLYH� VH�
TXHQFH� GLUHFWLRQDO� GHSHQGLQJ� RQ� WKH
*1'754&7/�VHWWLQJ

E����3���SKDVH�GLUHFWLRQDO�IXQFWLRQ

F�������XQGHUYROWDJH�IXQFWLRQ

G��',*,7$/�,1387���H[WHUQDO�FRQWDFW

$��E�� F�� DQG�G� DUH� HLWKHU� ELQDU\� ��RU� ��� � )RU� LQ�
VWDQFH�� LI� D�� E�� F�� DQG� G� DUH� DOO� VHW� WR� ELQDU\� ��
WKHQ�7254��LV�D�ELQDU\����758(��LI�DQ\�RI�WKH
IRXU�FKRLFHV�LV�ELQDU\�RQH��758(��

7RUTXH�&RQWURO����754&7/���>����@

7RUTXH�&RQWURO����754&7/���>����@

754&17/��VHOHFWV�ZKLFK�RYHUFXUUHQW�IXQFWLRQV
DUH� WRUTXH�FRQWUROOHG�E\�7254��� �754&17/�
VHOHFWV� ZKLFK� RYHUFXUUHQW� IXQFWLRQV� DUH� WRUTXH
FRQWUROOHG� E\� 7254��� � 754&17/�� DQG
754&17/�� FDQ� LQGLYLGXDOO\� EH� VHW� WR� RQH� RU
PRUH�RI�WKH�IROORZLQJ�HLJKW�FKRLFHV�
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D����3���SKDVH�72&

E����*���JURXQG�72&

F����3+���SKDVH�KLJK�VHW�,2&

G����3/���SKDVH�ORZ�VHW�,2&

H����*+���JURXQG�KLJK�VHW�,2&

I����*/���JURXQG�ORZ�VHW�,2&

J����,���QHJDWLYH�VHTXHQFH�,2&

K����7���QHJDWLYH�VHTXHQFH�72&

�$�� WKURXJK� �+�� DUH� HLWKHU� ELQDU\� �� RU� ��
)RU�LQVWDQFH��LI�D�DQG�E�DUH�ELQDU\���ZKLOH�F��
K� DUH� ELQDU\� ��� WKHQ� RQO\� ��3� DQG� ��*� DUH
WRUTXH�FRQWUROOHG�E\�7254��

0D[�7RUTXH�$QJOH��0$;754$1*/�
>����@

7KH�UDQJH�LV������������GHJUHHV���7KLV�VHWWLQJ
GHWHUPLQHV� WKH� DQJOH� RI� PD[LPXP� WRUTXH
IRU�WKH�SKDVH�GLUHFWLRQDO�IXQFWLRQ����3���7KH
SKDVH�Q��$��%��RU�&����3�IXQFWLRQ�SURGXFHV
¶PD[LPXP� WRUTXH·� ZKHQ� WKH� SKDVH� Q� FXU�
UHQW� ODJV� WKH� SKDVH� Q� WR� JURXQG� YROWDJH� E\
WKH� 0$;754$1*/� DQJOH�� � 1RUPDOO\� WKH
YDOXH� LV� VHW� HTXDO� WR� WKH� SRVLWLYH� VHTXHQFH
LPSHGDQFH�DQJOH�RI�WKH�IHHGHU�RU�OLQH�

)DXOW�'HWHFWRU�/HYHO��)/7'(7/9/�
>����@

7KH� VHWWLQJ� LV� DVVRFLDWHG� ZLWK� WKH� QHJDWLYH
VHTXHQFH� GLUHFWLRQDO� IXQFWLRQ�� ��1�� � ,W� GH�
WHUPLQHV�WKH�QHJDWLYH�VHTXHQFH�FXUUHQW�OHYHO
DW�ZKLFK�WKH� ¶IL[HG�ELDV� UHVWUDLQW·�DVVRFLDWHG
ZLWK���1�LV�VZLWFKHG�RII���,W�VKRXOG�EH�VHW�MXVW
DERYH� WKH�PD[LPXP�QHJDWLYH� VHTXHQFH� FXU�
UHQW�OHYHO�WKDW�FDQ�H[LVW�RQ�WKH�IHHGHU�RU�OLQH
IRU� ZRUVW� FDVH� XQ�EDODQFHG� ORDG� FRQGLWLRQV�
7KH�UDQJH�LV�������������DPSV�

26&,//2*5$3+<

7KH� IROORZLQJ� WKUHH� VHWWLQJV� GHWHUPLQH
ZKLFK� PHDVXUHPHQW� IXQFWLRQV� WULJJHU� RVFLO�
ORJUDSK\� FDSWXUH�� � 7KH� FKRLFHV� FRQVLVW� RI
ERWK�SLFNXS� IODJV�� ¶38·�� �H�J��� ZKHQ� D�72&
IXQFWLRQ� RSHUDWHG� WR� VWDUW� WLPLQJ�� DQG� WULS
IODJV�� ¶75·�� �H�J��� ZKHQ� D� 72&� IXQFWLRQ
WLPHG�RXW�DQG� WULSSHG��� �7KH� WKUHH� VHWWLQJV

UHSUHVHQW�WKUHH�HLJKW�ELW�ZRUGV���(DFK�ELW�FDQ�EH
VHW�WR�D�ELQDU\���RU�����:KHQ�VHW�WR�D�ELQDU\���WKH
DVVRFLDWHG�IODJ��ZKHQ�VHW��ZLOO�UHVXOW�LQ�DQ�RVFLOOR�
JUDSK\�FDSWXUH�� �/LVWHG�EHORZ�HDFK�RI� WKH�WKUHH
VHWWLQJV�LV�WKH�SLFNXS�RU�WULS�IODJ�DVVRFLDWHG�ZLWK
HDFK�ELW�

2VFLOORJUDSK\�0DVN�:RUG�
�26&0$6.���>����@

D��ELW��������3+�38

E��ELW��������3/�38

F��ELW��������*+�38

G��ELW��������*/�38

H��ELW��������3�38

I��ELW��������*�38

J��ELW���������38

K��ELW���������38

2VFLOORJUDSK\�0DVN�:RUG�
�26&0$6.���>����@

D��ELW��������,�38

E��ELW��������7�38

F��ELW��������8�38�

G��ELW��������2�38�

H��ELW��������8�38�

I��ELW��������2�38�

J��ELW������7254�38

K��ELW������7254�38

,I�DQ\�SURWHFWLRQ�IXQFWLRQ�LQ�WKH�')3����LVVXHV�D
WULS�� D� UHJXODU� RVFLOORJUDSK\� FDSWXUH� ZLOO� EH
PDGH�� � +RZHYHU�� WKH� RVFLOORJUDSK\� PDVN� ZRUG
�VHWWLQJ������DQG�������DOORZV�WKH�XVHU�WR�VHW�WKH
')3���� WR� WULJJHU� D� UHJXODU� RVFLOORJUDSK\� FDS�
WXUH� RQ� WKH� SLFNXS� RI� DQ\� SURWHFWLRQ� IXQFWLRQ�
,Q�RWKHU�ZRUGV��WKH�SURWHFWLRQ�IXQFWLRQ�GRHV�QRW
KDYH�WR�LVVXH�D�WULS�� � WKH�SLFNXS�RI�DQ\�IXQFWLRQ
HQDEOHG�LQ�WKH�RVFLOORJUDSK\�
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6<1&�&+(&.�6(77,1*6

6\QF�&KHFN�(QDEOH��6<&+(1��>����@

7KLV�VHWWLQJ�HQDEOHV�WKH�V\QF�FKHFN�IXQFWLRQ�
,I� WKLV� VHWWLQJ� LV� VHW� WR�21�� WKH� UHFORVHU� ZLOO
FKHFN� ZLWK� WKH� V\QF�FKHFN� IXQFWLRQ� EHIRUH
SHUIRUPLQJ�DQ\�UHFORVHV�

0$;,080� &/26,1*� $1*/(
�&/6$1*B0$;��>����@

:KHQ� WKH� V\QF�FKHFN� IXQFWLRQ� GRHV� LWV� GH�
WHUPLQDWLRQ� WR� FORVH� WKH� EUHDNHU�� RQH� RI� LWV
FULWHULD�LV�ZKDW�LV�WKH�SKDVH�DQJOH�GLIIHUHQFH
EHWZHHQ� WKH�/,1(� DQG�%86� YROWDJH�� � ,I� WKH
SKDVH� DQJOH� GLIIHUHQFH� LV� JUHDWHU� WKDQ� WKLV
VHWWLQJ�WKH�V\QF�FKHFN�IXQFWLRQ�ZLOO�QRW�DOORZ
WKH�UHFORVHU�WR�FORVH�WKH�EUHDNHU�

0$;,080�6/,3��6/,3B0$;��>����@

:KHQ� WKH� V\QF�FKHFN� IXQFWLRQ� GRHV� LWV� GH�
WHUPLQDWLRQ� WR� FORVH� WKH� EUHDNHU�� RQH� RI� LWV
FULWHULD� LV� ZKDW� LV� WKH� IUHTXHQF\� GLIIHUHQFH
EHWZHHQ� WKH�/,1(� DQG�%86� YROWDJH�� � ,I� WKH
IUHTXHQF\�GLIIHUHQFH� LV�JUHDWHU� WKDQ�WKLV� VHW�
WLQJ� WKH� V\QF�FKHFN� IXQFWLRQ� ZLOO� QRW� DOORZ
WKH�UHFORVHU�WR�FORVH�WKH�EUHDNHU�

8QGHU�9ROWDJH�/LQH��89B/,1(��>����@

%HIRUH� WKH� V\QF�FKHFN� IXQFWLRQ� GRHV� DQ\
SKDVH� DQJOH� RU� IUHTXHQF\� FDOFXODWLRQV�� WKLV
IXQFWLRQ�ZLOO�PHDVXUH�WKH�DPSOLWXGH� IRU� WKH
SKDVH�VHOHFWHG�E\�VHWWLQJ������RU�WKH�YROWDJH
DSSOLHG� WR� WKH� V\QF�FKHFN� 37� LQSXW
�ZKLFKHYHU� LV� GHWHUPLQHG� WR� EH� WKH� /,1(
VLGH�LQSXW�E\�VHWWLQJ���������7KLV�ZLOO�WHOO�WKH
')3����LI�LW�KDV�D�GHDG�OLQH��'/��RU�OLYH�OLQH
�//�� LQSXW�� � ,I� WKH� YROWDJH� IRU� WKLV� LQSXW� LV
OHVV� WKDQ� VHWWLQJ� ����� WKH� V\QF�FKHFN� IXQF�
WLRQ�GHWHUPLQHV� WKDW� WKH�')3���� LV�ZRUNLQJ
ZLWK�D�GHDG�OLQH�LQSXW�
8QGHU�9ROWDJH�%XV�89B%86��>����@

%HIRUH� WKH� V\QF�FKHFN� IXQFWLRQ� GRHV� DQ\
SKDVH� DQJOH� RU� IUHTXHQF\� FDOFXODWLRQV�� WKLV
IXQFWLRQ�ZLOO�PHDVXUH�WKH�DPSOLWXGH� IRU� WKH
SKDVH�VHOHFWHG�E\�VHWWLQJ������RU�WKH�YROWDJH
DSSOLHG� WR� WKH� V\QF�FKHFN� 37� LQSXW
�ZKLFKHYHU�LV�GHWHUPLQHG�WR�EH�WKH�%86�VLGH
LQSXW� E\� VHWWLQJ� ������� � 7KLV� ZLOO� WHOO� WKH

')3���� LI� LW� KDV� D� GHDG�EXV� �'%�� RU� OLYH�EXV
�/%�� LQSXW�� � ,I� WKH� YROWDJH� IRU� WKLV� LQSXW� LV� OHVV
WKDQ� VHWWLQJ� ����� WKH� V\QF�FKHFN� IXQFWLRQ� GH�
WHUPLQHV� WKDW� WKH� ')3���� LV� ZRUNLQJ� ZLWK� D
GHDG�EXV�LQSXW�

6HW� 'HDG� /LQH� 'HDG� %XV� �6(7'/B'%�
>����@

$IWHU� WKH�UHOD\�SHUIRUPV� LWV�GHDG�OLYH� �� OLQH�EXV
GHWHUPLQDWLRQ� �6HH� VHWWLQJV� ����� DQG� ������� LW
ZLOO�FKHFN�WKLV�VHWWLQJ�LI�LW�KDV�D�GHDG�OLQH�GHDG
EXV���,I�WKLV�VHWWLQJ�LV�VHW�WR�21�DQG�LW�GRHV�KDYH�D
GHDG�OLQH�GHDG�EXV��LW�ZLOO�VHW�WKH�6<1&�IODJ�WR���
DQG� DOORZ� WKH� UHFORVHU� WR� FORVH� WKH� EUHDNHU�� ,I
WKLV�VHWWLQJ�LV�VHW�WR�2))�DQG�LW�GRHV�KDYH�D�GHDG
OLQH�GHDG�EXV��LW�ZLOO�VHW�WKH�6<1&�IODJ�WR����DQG
QRW�DOORZ�WKH�UHFORVHU�WR�FORVH�WKH�EUHDNHU�

6HW� /LYH� /LQH� 'HDG� %XV� �6(7//B'%�
>����@

$IWHU� WKH�UHOD\�SHUIRUPV� LWV�GHDG�OLYH� �� OLQH�EXV
GHWHUPLQDWLRQ� �6HH� VHWWLQJV� ����� DQG� ������� LW
ZLOO� FKHFN� WKLV� VHWWLQJ� LI� LW� KDV� D� OLYH� OLQH�GHDG
EXV���,I�WKLV�VHWWLQJ�LV�VHW�WR�21�DQG�LW�GRHV�KDYH�D
OLYH�OLQH�GHDG�EXV��LW�ZLOO�VHW�WKH�6<1&�IODJ�WR���
DQG� DOORZ� WKH� UHFORVHU� WR� FORVH� WKH� EUHDNHU�� ,I
WKLV� VHWWLQJ� LV� VHW� WR�2))�DQG�LW�GRHV�KDYH�D� OLYH
OLQH�GHDG�EXV��LW�ZLOO�VHW�WKH�6<1&�IODJ�WR����DQG
QRW�DOORZ�WKH�UHFORVHU�WR�FORVH�WKH�EUHDNHU�

6HW� 'HDG� /LQH� /LYH� %XV� �6(7'/B/%�
>����@

$IWHU� WKH�UHOD\�SHUIRUPV� LWV�GHDG�OLYH� �� OLQH�EXV
GHWHUPLQDWLRQ� �6HH� VHWWLQJV� ����� DQG� ������� LW
ZLOO� FKHFN� WKLV� VHWWLQJ� LI� LW� KDV� D� GHDG� OLQH�OLYH
EXV���,I�WKLV�VHWWLQJ�LV�VHW�WR�21�DQG�LW�GRHV�KDYH�D
GHDG�OLQH�OLYH�EXV��LW�ZLOO�VHW�WKH�6<1&�IODJ�WR���
DQG� DOORZ� WKH� UHFORVHU� WR� FORVH� WKH� EUHDNHU�� ,I
WKLV�VHWWLQJ�LV�VHW�WR�2))�DQG�LW�GRHV�KDYH�D�GHDG
OLQH�OLYH�EXV�� LW�ZLOO� VHW� WKH�6<1&� IODJ� WR���� DQG
QRW�DOORZ�WKH�UHFORVHU�WR�FORVH�WKH�EUHDNHU�

6\QFFKHFN�3KDVH��6<1&3+$6��>����@

7KH� 6\QF�FKHFN� IXQFWLRQ� FRPSDUHV� WKH� DQJOH
DQG� IUHTXHQF\� RI� WZR� LQSXWV� �/,1(� DQG� %86
YROWDJH����7KLV�VHWWLQJ�LQIRUPV�WKH�')3����DV�WR
ZKLFK� SKDVH�WR�JURXQG� RU� SKDVH�WR�SKDVH� LV� EH�
LQJ� DSSOLHG� WR� WKH� 6\QF�FKHFN� YROWDJH� LQSXW� IRU
WKH� UHOD\��7KH� ´3KDVH�3RWHQWLDOµ�6HWWLQJ� ������
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PXVW� EH� FRQVLVWHQW�ZLWK� VHWWLQJ� ������ ,I� 6HW�
WLQJ������ LV� �� �/�1��� VHWWLQJ������FDQ�EH� HL�
WKHU�$��%��&��$%��%&��RU�&$��,I�VHWWLQJ������LV
�� �/�/��� VHWWLQJ� ����� 0867� EH� HLWKHU� $%�
%&�� RU� &$�� � 6HWWLQJ� ����� DQG� VHWWLQJ� ����
ZLOO�GHVFULEH�WKH�KDUGZDUH�FRQILJXUDWLRQ�IRU
WKH�V\QF�FKHFN�IXQFWLRQ�

6\QF�37�,QSXW��6<1&&+,13��>����@

7KLV�VHWWLQJ� LQIRUPV�WKH�UHOD\�DV� WR�ZKHWKHU
WKH� 6\QF� FKHFN� ,QSXW� VKRXOG� EH� FRQVLGHUHG
/,1(�RU�%86�YROWDJH�

6\QF�&KHFN�RQ�0DQXDO�&ORVH�>����@

,I�WKH�XVHU�RUGHUV�D�PDQXDO�FORVH��WKLV�VHWWLQJ�ZLOO
WHOO�WKH�')3����LI�LW�VKRXOG�FKHFN�WKH�V\QF�FKHFN
XQLW�ILUVW�� �,I�VHWWLQJ������LV�VHW�WR�',6$%/(��WKH
V\QF�FKHFN�XQLW�ZLOO�QRW�EH�FKHFNHG�DQG� WKH�UH�
OD\�ZLOO�FORVH�WKH�EUHDNHU���,I�VHWWLQJ������LV�VHW�WR
(1$%/(��WKH�')3����ZLOO�FKHFN�WKH�V\QF�FKHFN
XQLW�WR�VHH�LI�WKLV�UHOD\�VKRXOG�FORVH�WKH�EUHDNHU�
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7DEOH������8VHU�6HWWLQJV

6(77,1*

�
6(77,1*�1$0( 01(021,& 81,76 5$1*( 67(3

6,=(

86(5

6(77,1*6

*(1(5$/

���� ')3�8QLW�,' 81,7,' 1�$ �������� �

���� 3KDVH�&7�5DWLR 3+&75$7,2 1�$ �������� �

���� *URXQG�&7�5DWLR *B&75$7,2 1�$ �������� �

���� 97�5DWLR 975$7,2 1�$ �������� �

���� 3RUW���6HWWLQJV
�56�����56�����VHWWLQJV�

%DXG�5DWH�
3DULW\�

6WRS�%LWV�

&20�6(7 1�$ [[[\]

[[[� ������������������������
\� ���QRQH�����RGG������HYHQ�
]� �����

1�$

���� 3RUW���6HWWLQJV
�56�����6HWWLQJV�

%DXG�5DWH�
3DULW\�

6WRS%LWV�

&20�6(7 1�$ [[[\]

[[[� ������������������������
\� ���QRQH�����RGG�����HYHQ�
]� ����

1�$

���� 3RUW���6HWWLQJV
�56�����6HWWLQJV�
%DXG�5DWH�
3DULW\�
6WRS�%LWV�

&20�6(7 1�$ [[[\]

[[[� ������������������������
\� ���QRQH�����RGG�����HYHQ�
]� �����

1�$

���� 3RUW���3URWRFRO &20�352 1�$ ���*(B02'(0�
���$6&,,�

1�$

���� 3RUW���3URWRFRO &20�352 1�$ ���*(B02'(0�
���$6&,,�

1�$

���� 3RUW���3URWRFRO &20�352 1�$ ���*(B02'(0�
���$6&,,�

1�$

���� 3RUW���,QWHUIDFH &20�,) 1�$ ���56����
���56����

1�$

����� 6\VWHP�)UHTXHQF\���+] 6<6)5(4 +] ���+]�RU����+] 1�$

���� 6HWWLQJV�)LOH 6(7),/( 1�$ ���(;7(51$/�
���6(7*53���������6(7*53���
���6(7*53���������6(7*53���
���6(7*53���������6(7*53���
���6(7*53���������6(7*53���

1�$

���� 3KDVH�'HVLJQDWLRQ 3+$6'(6* 1�$ ���$�%�&�
���$�&�%�

1�$

���� 3KDVH�3RWHQWLDO 3+$6327/ 1�$ ���/�1�
���/�/�

1�$

���� 'LVSOD\HG�9DOXHV ',639$/ 1�$ ���6(&1'5<�
��35,0$5<�

1�$

���� )URQW�3DQHO�5HVHWV )31/5(6(7 1�$ ���127�$//2:('�
���$//2:('�

1�$
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86(5�6(7�
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���� &RQILJXUHG�&7V &21)&76 1�$ ���$%&1�� ��%&1�
���&$1��� ���&1�
���$%1�� ���%1�
���$1�� ���1�
���$%&� ���%&�
����&$�� ����&�
����$%� ����%�
����$� ����121(�

1�$

���� &RQILJXUHG�97V &21)976 1�$ ���$%&�� ���%&�
���&$� ���&�
���$%�� ���%�
���$� ���121(�

1�$

���� /RJLQ�7LPHRXW /2*70(287 PLQ� �������PLQ �

+$5':$5(

���� 5HPRWH�%UHDNHU�2SHUDWLRQ 5(0%.523 1�$ ���127�$//2:('�
���$//2:('�

1�$

���� 5HPRWH�&RQILJXUDWLRQ 5(0&21) 1�$ ���127�$//2:('�
���$//2:('�

1�$

���� &7�5DWLQJ &75$7,1* 1�$ �����$03�
�����$03�

1�$

021,725,1*

���� %UNU�+HDOWK�7KUHVKROG %+7+5 $;�6(& ������������������# ����

���� &XUUHQW�7+'�7KUHVKROG $037+'7+5 � ������������� ���

���� 9ROWDJH�7+'�7KUHVKROG 92/77+'7+5 � ������������� ���

���� ��'LVWXUEDQFH�5HSRUWV 180)/76 1�$ ���������������� 1�$

���� %UHDNHU�$UF�7LPH %5.5$5&70( PV ���PV�������PV �

���� %UHDNHU�+HDOWK�([SRQHQW %+(;3 1�$ ��������� ���

���� 'HPDQG�3HULRG '(03(5,2' PLQ �������PLQ �

���� 180506)/76 180506)/76 ������������������ 1�$

���� 2VFLOORJUDSK\�)XOO�7LPH 26&7,0( PLQ ���������
���$OZD\V�RYHUZULWH�
���1HYHU�RYHUZULWH�

�

���� 506�2VFLOORJUDSK\�)XOO�7LPH 5067,0( KUV ��������� �

',*,7$/��&217$&7��,13876

���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 6HH�7$%/(����
´'LJLWDO�,QSXW�$VVLJQPHQWVµ

1�$

���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 1�$

���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 1�$

���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 1�$

���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 1�$

���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 1�$
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���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 1�$

���� &&��&RQILJXUDWLRQ &&�&21) 1�$ 1�$

+,*+�,03('$1&(��+,�=�

���� $UFLQJ�6HQVLWLYLW\� $5&6(16 1�$ ������ �
���� 3KDVH�(YHQW�&RXQW 3+(97&17 1�$ �������� �
���� *URXQG�(YHQW�&RXQW *1'(97&17 1�$ �������� �
���� (YHQW�&RXQW�7LPH (97&1770( PLQ ��PLQ�������PLQ �
���� 2&�&RRUG�7LPHRXW 2&&5'70(27 VHF ���VHF�������VHF �
���� 3&+=�3KDVH�2&�� 3&+= DPSV �������������DPSV ����
���� *&+=�*URXQG�2&�� *&+= DPSV �������������DPSV ����
���� 3KDVH�5DWH�RI�&KDQJH� 3+5$7(&+* DPSV�

�F\FOHV
�������������DPSV���F\FOHV ����

���� *URXQG�5DWH�RI�&KDQJH *1'5$7(&+* DPSV�
�F\FOHV

�������������DPSV���F\FOHV ����

���� /RVV�RI�/RDG�7KUHVKROG /'7+5/266 � ��������� �
���� ��3K�(YHQW�7KUHVKROG� 3+�(977+5 DPSV �������������DPSV ����
���� 9ROWDJH�6XSHUYLVLRQ 9683 � ������� �
���� 9ROWDJH�6XSHUYLVLRQ�7LPH 96837,0( F\FOHV ������� �
���� 6HFRQG�+DUPRQLF�5HVWUDLQW �+$505(6 � ������� �
���� +L�=�0RQLWRULQJ +,=021 1�$ ���2))�

���21�
1�$

29(5&855(17�3527(&7,21

���� ,2&�/RZ�3KDVH�3LFNXS� ,2&/23+ DPSV ��������������DPSV ����

���� ,2&�/RZ�3KDVH�'HOD\ ,2&/23+'/ PV ��������PV �

���� 3KDVH�/RZ�,2&�3URWHFWLRQ 3+/2,2&352 1�$ ���2))�
���21�

1�$

���� ,2&�+LJK�3KDVH�3LFNXS� ,2&+,3+ DPSV ��������������DPSV ����

���� ,2&�+LJK�3KDVH�'HOD\ ,2&+,3+'/ PV �������PV �

���� 3KDVH�+LJK�,2&�3URWHFWLRQ 3++,,2&352 1�$ ���2))�
���21�

1�$

���� ,2&�/RZ�*URXQG�3LFNXS� ,2&/2*1' DPSV ��������������DPSV ����

���� ,2&�/RZ�*URXQG�'HOD\ ,2&/2*1''/ PV ��������PV �

���� *URXQG�/RZ�,2&�3URWHFWLRQ *B/2,2&352 1�$ ���2))�
���21�

1�$

���� ,2&�+LJK�*URXQG�3LFNXS� ,2&+,*1' DPSV ��������������DPSV ����

���� ,2&�+LJK�*URXQG�'HOD\ ,2&+,*1''/ PV �������PV �

���� *URXQG�+LJK�,2&�3URWHFWLRQ *B+,,2&352 1�$ ���2))�
���21�

1�$

���� 3KDVH�72&�3URWHFWLRQ 3+72&352 1�$ ���2))�
���21�

1�$

���� 3KDVH�72&�3LFNXS� 3+72&3.83 DPSV ������������DPSV ����

���� 3KDVH�7LPH�'LDO 3+70(',$/ 1�$ ����������� ����
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���� 3KDVH�'HILQLWH�7LPH 3+'()170( VHF ������������VHF ����

���� 3KDVH�$GDSWLYH 3+$'$37 � ����������� �

���� 0LQ�3KDVH�$GDSWLYH 0,13+$'$37 � ���������� �
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���� *URXQG�72&�3URWHFWLRQ *1'72&352 1�$ ���2))�
���21�

1�$

���� *URXQG�72&�3LFNXS *1'72&3.83 DPSV ������������DPSV ����
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���� 0LQ�*URXQG�$GDSWLYH 0,1*1'$'37 � ���������� �

���� 0D[�*URXQG�$GDSWLYH 0$;*1'$'37 � ����������� �

���� *URXQG�$YHUDJLQJ�3HULRG *1'$9(3' VHF ��������VHF �

���� &ROG�/RDG�3LFNXS�7LPH &2/'/'3.83 PLQ �������PLQ �

���� 72&�5HVHW�2SWLRQ 72&5(6(7 1�$ ���(0�5(6(7�
���)$67�5(6(7�
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���� 6HW��8QGHUIUHT�3LFNXS 8)�3.83 +] ��������������+] ����
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���� 6HW��2YHUIUHT�7LPH�'HOD\ 2)�'/< VHF �������������VHF ����
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7KH� FRQVWUXFWLRQ� RI� WKH� ')3���� LV� GLYLGHG
LQWR� WKH� &DVH� $VVHPEO\�� WKH� 6KHOI� $VVHPEO\
DQG� WKH�RSWLRQDO�.H\SDG�'LVSOD\�� �7KH�EORFN
GLDJUDP�RI�WKH�')3����SUHVHQWHG�LQ�)LJXUH����
LOOXVWUDWHV� WKH� IXQFWLRQDO� LQWHUDFWLRQ� DPRQJ
WKH�')3���
V�SULQWHG�FLUFXLW�ERDUGV��PDJQHWLFV
DQG�SRZHU�VXSSO\�DVVHPEO\�

CPU Board

Analog - Input/Output Board
Optional

Communication
Card

LED Local
Display

Communication
Ports (4)

Optional
External

Keypad/Display

Digital I/O
Terminals

Potential and
Current

Transformers

Power Supply

Power
Input

Analog Inputs

)LJXUH�������')3����%ORFN�'LDJUDP�

��&DVH�$VVHPEO\

7KH�')3����FDVH�DVVHPEO\�LV�FRQVWUXFWHG�IURP
DQ�DOXPLQXP�DOOR\�� � ,W� FRQVLVWV�RI�D�PDLQ�ER[
DVVHPEO\� DQG� D� WRS� FRYHU�� � 7KH� PDLQ� ER[
DVVHPEO\�VXSSRUWV�WKH�WHUPLQDO�EORFNV�WKDW�DUH
XVHG� WR� PDNH� WKH� H[WHUQDO� FRQQHFWLRQV�� KDV
VORWWHG� JXLGHV� WR� VXSSRUW� WKH� 6KHOI� $VVHPEO\
DQG�KDV�YDULRXV�VWXGV�DQG�EUDFNHWV� WR� VXSSRUW
WKH�0DJQHWLFV�KDUGZDUH���7KH�XQLW�LV�GUDZ�RXW
FRQVWUXFWLRQ�� ZKHUH� WKH� 6KHOI� $VVHPEO\� LV
UHPRYDEOH�IURP�WKH�FDVH�

)LJXUH� ���� VKRZV� WKH� ')3���� RXWOLQH� DQG
SDQHO�GULOOLQJ�GLPHQVLRQV�

7KH� 0DJQHWLFV� �IL[HG�� QRQ�GUDZRXW��� ZKLFK
FRQVLVW�RI�WKH�FXUUHQW�WUDQVIRUPHUV��&7V��DQG
SRWHQWLDO� WUDQVIRUPHUV� �37V�� DUH� ORFDWHG� RQ

WKH� ERWWRP� RI� WKH� FDVH� DQG� DUH� FRQQHFWHG� WR
WKH� 6KHOI� $VVHPEO\� WKURXJK� D� ��� SRVLWLRQ
FRQQHFWRU���,Q�DGGLWLRQ��D�0DJQHWLFV�(�3520
LV�ORFDWHG�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�FDVH�DV
YLHZHG� IURP� WKH� IURQW�� DQG� WKLV� LQWHUIDFHV� WR
WKH� 6KHOI� $VVHPEO\� WKURXJK� WKH� VDPH� ��
SRVLWLRQ�FRQQHFWRU�

7KH�EDFN�RI�WKH�FDVH�LV�SULQWHG�WR�LGHQWLI\�WKH
QXPEHU� DQG� IXQFWLRQ� RI� HDFK� WHUPLQDO� OXJ�
DQG�D�ZLULQJ�FKDUW� IRU� WKH�'%��� FRQQHFWRUV� LV
DOVR�SURYLGHG�

��6KHOI�$VVHPEO\

7KH� 6KHOI� $VVHPEO\� FRQVLVWV� RI� D� &HQWUDO
3URFHVVRU�8QLW� �&38��%RDUG��D�3RZHU� 6XSSO\
$VVHPEO\��36$���DQ�$QDORJ�,QSXW�2XWSXW��$�
,�2�� %RDUG�� DQ� RSWLRQDO� &RPPXQLFDWLRQV
&DUG��D�)URQW�3DQHO�DVVHPEO\��36$�KDUQHVVLQJ
DQG� DQ� DOXPLQXP� VKHOI� WKDW� VXSSRUWV� WKH
FRPSRQHQWV�

)LJXUH�����VKRZV�WKH�DVVHPEO\�GUDZLQJ�IRU�WKH
$�,�2� ERDUG�� ZLWK� VHYHUDO� MXPSHUV
KLJKOLJKWHG�� � 7KH� MXPSHU� �-���� WR� WKH� ULJKW
VLGH� RI� WKH� ERDUG� GHWHUPLQHV� WKH� FXUUHQW
UDWLQJ�RI� WKH� UHOD\� ���$PSV�ZKHQ� LQVWDOOHG�� �
$PS�ZKHQ�OHIW�RII��� �-XPSHUV�-�����GHWHUPLQH
GH�HQHUJL]HG� VWDWH� RI� WKH� GLJLWDO� RXWSXW� DQG
DODUP� UHOD\V� �1RUPDOO\� 2SHQ� RU� &ORVHG��
-XPSHUV� -��� DQG� ��� FRQQHFW� WKH� VXUJH
FDSDFLWRUV� WR� VXUJH� JURXQG� DQG� PXVW� EH� LQ
SODFH�DW�DOO�WLPHV��H[FHSW�GXULQJ�VSHFLDO�WHVWLQJ
DV� GHVFULEHG� LQ� WKH� $FFHSWDQFH� DQG� 3HULRGLF
7HVWV�6HFWLRQV���-XPSHUV�-���DQG�-���GHWHUPLQH
WKH�UHPRWH�RSHUDWLRQ�FDSDELOLW\�WR�RSHUDWH�WKH
WULS�FRQWDFWV�DQG�FRPPDQG�WKH�UHOD\�WKURXJK
WKH� UHDU� SRUWV�� � -XPSHU� -��� GHWHUPLQHV
ZKHWKHU� WKH� $QDORJ�,�2� ERDUG� LV� FRQILJXUHG
IRU��,��RU�6\QF�&KHFN�IXQFWLRQ�

)LJXUH����� VKRZV� WKH� ORFDWLRQ�DQG� IXQFWLRQ�RI
HDFK�MXPSHU�
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Jumper  J18
Installed  - 5 Amp Rating
Removed - 1 Amp Rating

Jumpers J1-J2
Jumper on UPPER two pins
configures Outputs 1 & 2 to
N.O.; on LOWER two pins
configures for N.C.

Jumpers J3-J8
Jumper on LOWER two pins
configures Outputs 3-8 to
N.O.; on UPPER two pins
configures for N.C.

Jumper J17 - Rear Port Remote
Settings Changes
Installed  - NOT allowed
Removed - Allowed

Jumper J16 - Rear Port Remote
Breaker Operation
Installed  - NOT allowed
Removed - Allowed

Jumper J14
Installed on LOWER
two pins (Pins 2 and 3)-
3I0 sensor applied to
Analog

Installed on UPPER two
pins (Pins 1 and 2) -
SYNC Check sensor
applied to Analog

Jumper J12
Always Installed
Remove ONLY
for AC Hipot
Testing

Jumper J13
Always Installed
Remove ONLY
for AC Hipot
Testing

)LJXUH�����$VVHPEO\�'UDZLQJ�IRU�$QDORJ�,�2�%RDUG�6KRZLQJ�/RFDWLRQV�RI�-XPSHUV
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$FFHVV� WR� WKH� HOHFWURQLFV� LV� REWDLQHG� E\
ORRVHQLQJ�WKH�WZR�NQXUOHG�VFUHZV�RQ�WKH�IURQW
SDQHO� DQG� FDUHIXOO\� VOLGLQJ� RXW� WKH� VKHOI
DVVHPEO\�� � $OO� FRQQHFWLRQV� EHWZHHQ� WKH� &DVH
DQG� 6KHOI� DUH� WKURXJK� WKH� ��� SRVLWLRQ
FRQQHFWRU�LQ�WKH�EDFN�RI�WKH�XQLW�

7KH� )URQW� 3DQHO� DVVHPEO\� LV� FRQVWUXFWHG� RI
EUXVKHG� DOXPLQXP�� DQG� LV� VFUHHQ�SULQWHG� RQ
ERWK� VLGHV�� RQH� VLGH� YHUWLFDOO\� DQG� RQH� VLGH
KRUL]RQWDOO\�� WR� DOORZ� WKH� ')3���� WR� EH
PRXQWHG�LQ�HLWKHU�RULHQWDWLRQ���7ZR�VKRXOGHU
VFUHZV� DUH� SURYLGHG� ZLWK� WKH� RSWLRQDOO\
PRXQWHG�.H\SDG�'LVSOD\�� DQG� WKHVH�PXVW� EH
LQVWDOOHG�LQ�WKH�WZR�KROHV� LQ�WKH�IDFHSODWH� LI� LW
LV�GHVLUHG�WR�PRXQW�WKH�00,�RQ�WKH�UHOD\�

��.H\SDG�'LVSOD\

7KH�.H\SDG�'LVSOD\� FOLSV� WR� WKH� IURQW� RI� WKH
UHOD\� E\� ORFNLQJ� NH\KROHV� LQ� WKH� EDFN� RI� WKH
XQLW� ZKLFK� HQJDJH� WKH� WZR� VKRXOGHU� VFUHZV�
7KH� GHVLJQ� VXSSRUWV� PRXQWLQJ� WKH� XQLW� LQ
HLWKHU� WKH� KRUL]RQWDO� RU� YHUWLFDO
FRQILJXUDWLRQV�

7KH� 00,� FRQQHFWV� HOHFWULFDOO\� WR� WKH� UHOD\
WKURXJK� D� VL[� FRQGXFWRU� WHOHSKRQH� FRUG
�5-����ZKLFK�FDQ�EH�VWRUHG�LQ�WKH�UHFHVV�LQ�WKH
EDFN�RI� WKH�00,�� �/RQJHU� OHQJWKV�RI�ZLUH��XS
WR� ��� IHHW�� FDQ� EH� XVHG� WR� LQWHUIDFH� WKH
.H\SDG�'LVSOD\�WR�WKH�UHOD\��EXW�WKHVH�PXVW�EH
VWRUHG� VHSDUDWHO\�� � 7KH� .H\SDG�'LVSOD\� FDQ
SURYLGH�HQKDQFHG�VDIHW\�IRU�WKH�UHOD\�RSHUDWRU
ZKHQ� LW� LV� QHFHVVDU\� WR� SHUIRUP� KD]DUGRXV
EUHDNHU� RSHUDWLRQV� LQ� VLWXDWLRQV� ZKHUH� WKH
EUHDNHU�LV�FORVH�WR�WKH�FRQWUROOLQJ�UHOD\�

7KH� 00,� KDV� RQH� LQWHUQDO� ERDUG�� D� GLVSOD\
XQLW�DQG�D�NH\ERDUG�

��3RUWV�DQG�&RQQHFWLRQV

7ZR� 56���� SRUWV� �RQH� RQ� WKH� IURQW� >3RUW� �@
DQG� RQH� RQ� WKH� EDFN� >3RUW� �@� RI� WKH� XQLW�
DOORZ� FRQQHFWLRQ� RI� D� GXPE� WHUPLQDO� RU
PRGHP� FRQQHFWLRQ� IRU� FRQILJXUDWLRQ� DQG
WURXEOHVKRRWLQJ� WKH�')3����� �2QH�SRUW� >3RUW
�@� RQ� WKH� EDFN� RI� WKH� XQLW� FDQ� EH� RSWLRQDOO\

FRQILJXUHG� WR� VXSSRUW� WKH� 56���
FRPPXQLFDWLRQV� SURWRFRO�� � 7KH� 56���� DQG
56���� SRUWV� DUH� '%��� ���SLQ� '� VKHOO�
FRQQHFWRUV�ZLWK�WKH�IROORZLQJ�SLQ�DVVLJQPHQWV�

3LQ�� 3RUW���DQG��

� 1&

� 5'

� 7'

� '75

� *1'

� 1&

� 1&

� 1&

� 1&

7KH� 56���� SRUW� �RSWLRQDO�� LV� D� '%��
FRQQHFWRU�ZLWK�WKH�IROORZLQJ�SLQ�DVVLJQPHQWV�

3LQ�� 3RUW��

� 7;%���

� 5;$����

� 5;%

� 7;$

7KH� ORZHU� ���SRVLWLRQ� FRQQHFWRU�RQ� WKH�EDFN
RI� WKH� FDVH� SURYLGHV� WHUPLQDOV� IRU� &RQWURO
3RZHU�� 3RZHU� )DLO� $ODUP� FRQWDFWV�� 6HOI� 7HVW
)DLO� $ODUP� FRQWDFWV�� ,5,*�%� FRQQHFWLRQV�� WKH
�,��6\QF� &KHFN� WHUPLQDOV�� DQG� WKH
WHUPLQDWLRQV� UHTXLUHG� IRU� WKH� VWDQGDUG� LQSXW
FXUUHQWV�DQG�YROWDJHV�

(LJKW� LQSXW� FRQWDFWV� DQG� HLJKW� IXOO\
FRQILJXUDEOH� UHOD\� RXWSXW� FRQWDFWV� DUH
SURYLGHG� RQ� WKH� ��� SRVLWLRQ� WHUPLQDO� EORFN
PRXQWHG�RQ�WKH�UHDU�RI�WKH�FDVH�

)LJXUH�����LV�D�GUDZLQJ�RI�WKH�EDFN�RI�WKH�FDVH
VKRZLQJ�WKH�WHUPLQDO�EORFN�DVVLJQPHQWV�
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7KH� ')3���� RSHUDWHV� E\� GLJLWL]LQJ� FXUUHQW
DQG� YROWDJH� VLJQDOV�� SHUIRUPLQJ� GLJLWDO
FRPSXWDWLRQV� RQ� WKH� UHTXLUHG� GDWD�� ORJJLQJ
VLJQLILFDQW�LQIRUPDWLRQ��DQG�DFWLYDWLQJ�FRQWURO
FRQWDFWV���,W�SURYLGHV�DQ�LQWHUIDFH�WR�WKH�XWLOLW\
HQJLQHHU�IRU�GHWHUPLQLQJ�SRZHU�V\VWHP�VWDWXV�

7KH�')3���� FDQ�EH� IXQFWLRQDOO\� GLYLGHG� LQWR
WKH�IROORZLQJ�VHFWLRQV�

• 0DJQHWLFV� �LQFOXGHV� 6XUJH� 6XSSUHVVLRQ
&DSDFLWRUV�DQG�(�3520�

• &HQWUDO�3URFHVVRU�8QLW��&38��%RDUG

• $QDORJ�,QSXW�2XWSXW��$�,�2��%RDUG

• 3RZHU�6XSSO\

• .H\SDG�'LVSOD\

��0DJQHWLFV

7KH�')3����0DJQHWLFV�SURYLGH�WZR�IXQFWLRQV�
���� KLJK� SRWHQWLDO� LVRODWLRQ� DQG� VXUJH
VXSSUHVVLRQ�� DQG� ���� LQSXW� YROWDJH� VFDOLQJ
�37�� DQG� FXUUHQW� VFDOLQJ� �&7��� � 7KH� 37
VFDOHV�GRZQ�WKH�LQSXW�YROWDJH�E\�D�IDFWRU�RI����

7KH� YROWDJH� DFURVV� WKH� &7� VHFRQGDULHV� DUH
SDVVHG� WR� D� SURSULHWDU\� 'DWD� $FTXLVLWLRQ
3ODWIRUP��'$3��ZKLFK�LV�ORFDWHG�RQ�WKH�$�,�2
ERDUG���7KH�&7�DQG�37�DUH�OLQHDU�WKURXJKRXW
WKH� PHDVXUHPHQW� UDQJH�� � 7KH\� KDYH� D
IUHTXHQF\� UHVSRQVH� RI� DW� OHDVW� WKH� VDPSOLQJ
UDWH�RI�WKH�')3��������WLPHV�WKH�IXQGDPHQWDO
RI�OLQH�IUHTXHQF\��RU������N+]�RQ�D����+]�OLQH�

VR� DV� WR�KDYH�PLQLPDO� HIIHFW� RQ� WKH�')3���
V
IUHTXHQF\� UHVSRQVH�� � 7KH� RXWSXWV� RI� WKH
0DJQHWLFV� DUH� DSSOLHG� WR� WKH� $QDORJ� ,QSXW
%RDUG�

$� 6XUJH� ERDUG� LV� ORFDWHG� LQ� WKH� FDVH� DW� WKH
SRLQWV� ZKHUH� WKH� LQSXW� YROWDJHV� DQG� FXUUHQWV
HQWHU� WKH� ER[�� � 7KLV� ERDUG� VXSSRUWV� VHYHUDO
FDSDFLWRUV� WKDW� KDYH� EHHQ� LQFOXGHG� WR� UHGXFH
WKH�SRWHQWLDO� IRU�PLVRSHUDWLRQ�DVVRFLDWHG�ZLWK
VXUJH�WUDQVLHQWV�

$�VPDOO�(�3520�LV� ORFDWHG�RQ�WKH�VLGH�RI� WKH
FDVH�� DQG� FDUULHV� WKH� FDOLEUDWLRQ� FRQVWDQWV� IRU
WKH�PDJQHWLFV� LQ� WKH�SDUWLFXODU� FDVH� LQ�ZKLFK
LW� LV� LQVWDOOHG�� � 7KLV� PHDQV� WKDW� DOO� FDVHV� DUH
FDOLEUDWHG�DQG�FDQ�EH�LQWHUFKDQJHG�ZLWK�RWKHU
6KHOI� $VVHPEOLHV� ZLWKRXW� VLJQLILFDQWO\
LPSDFWLQJ�WKH�FDOLEUDWLRQ�RI�WKH�RYHUDOO�XQLW�

7KH��,��6\QF�&KHFN� WHUPLQDOV�DUH�FRQQHFWHG
LQWHUQDOO\� WR� WKH� �,�� &7� �RSWLRQDO�� RU� WR� WKH
6\QF�&KHFN�37��RSWLRQDO��� �7KH�')3����&7V
FUHDWH�D�FXUUHQW�VWHS�GRZQ�RI��������WR�����7KLV
FXUUHQW� VFDOLQJ�DOORZV� IRU�D�PRUH�PDQDJHDEOH
SURFHVVLQJ� RI� DQDORJ� VLJQDOV�� � 7KH� &7V·
VHFRQGDULHV� FRQWDLQ� D� ORDG� UHVLVWRU� DFURVV�
IURP� ZKLFK� D� OLQHDU� LQSXW� FXUUHQW�RXWSXW
YROWDJH�LV�REWDLQHG�

��$QDORJ�)XQFWLRQV

7KH� DQDORJ� IXQFWLRQV� IRU� WKH� ')3���� DUH
LPSOHPHQWHG�RQ�WKH�$�,�2�ERDUG��SULPDULO\�LQ
WKH� DUHD� QHDU� WKH� ��� SRVLWLRQ� FRQQHFWRU
LQWHUIDFH�� � 7KH� ')3���� KDV� HLJKW� VHSDUDWH

)LJXUH�����')3����&DVH�$VVHPEO\�6KRZLQJ�5HDU�7HUPLQDWLRQV
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DQDORJ�FKDQQHOV��GLYLGHG�DPRQJ�IRXU�FXUUHQWV�
WKUHH� YROWDJHV� DQG� RQH� FKDQQHO� WKDW� PD\� EH
FRQILJXUHG� DV� D� FXUUHQW� RU� D� YROWDJH�� � 7KLV
ODWWHU� FKDQQHO� LV� XVHG� IRU� WKH� �,�� VHQVLQJ
IXQFWLRQ�� RU� WKH� 6\QF� &KHFN� IXQFWLRQ�� ZKHQ
LPSOHPHQWHG���(DFK�YROWDJH�DQG�FXUUHQW�VLJQDO
IURP�WKH�PDJQHWLFV�SDVV�WKURXJK�RQH�RI�WKHVH
HLJKW�FKDQQHOV�

(DFK� RI� WKH� IRXU� SHUPDQHQW� FXUUHQW� VLJQDOV
IURP� WKH� 0DJQHWLFV� 0RGXOH� SDVVHV� WKURXJK
WZR� SDUDOOHO� DQDORJ� SURFHVVLQJ� SDWKV�� � 7KHVH
WZR� SDWKV� SURYLGH� ILOWHULQJ� DQG� DPSOLILFDWLRQ
IRU� WKH� 5HOD\� 5DQJH� DQG� 0HWHULQJ� 5DQJH�
(DFK� YROWDJH� VLJQDO� IURP� WKH� 0DJQHWLFV
0RGXOH� SDVVHV� WKURXJK� D� VLQJOH� DQDORJ
SURFHVVLQJ� SDWK�� � 7KH� �,��6\QF� &KHFN
FKDQQHO� KDV� RQO\� D� VLQJOH� DQDORJ� SDWK� LQ
HLWKHU�PRGH�

7KH� LQSXW� FXUUHQW� VLJQDO� WR� WKH� $QDORJ
3RUWLRQ�RI�WKH�$�,�2�ERDUG�LV�GHYHORSHG�E\�WKH
&7� LQ� WKH� 0DJQHWLFV�� � 7KH� YROWDJH� UHTXLUHG
IRU� WKH�$�'� LV�GHYHORSHG�E\�SDVVLQJ� WKH�&7·V
VHFRQGDU\�FXUUHQW�WKURXJK�D�ORDG�UHVLVWRU�

$�ILYH�JDQJ�MXPSHU��-����LV�ORFDWHG�QHDU�WKH���
SRVLWLRQ�FRQQHFWRU�LQWHUIDFH���,I�WKLV�MXPSHU�LV
LQVWDOOHG�� WKHQ�WKH�UHOD\� LV�UDWHG�DV�D� ILYH�DPS
XQLW��DQG�LI�UHPRYHG�WKH�UHOD\�LV�FRQILJXUHG�DV
D� RQH� DPS� XQLW�� � 7KH� UHOD\� LV� FDOLEUDWHG
DFFRUGLQJ�WR�WKH�UDWLQJ�LQGLFDWHG�LQ�WKH�0RGHO
QXPEHU�� DQG�DGGLQJ�RU� UHPRYLQJ� WKH� MXPSHU
ZLOO�YRLG�WKLV�FDOLEUDWLRQ�

7KHUH� DUH� WZR� FXUUHQW� FKDQQHOV� LQ� WKH
')3�������7KH\�DUH�WKH�5HOD\�&KDQQHO�DQG�WKH
0HWHU�&KDQQHO�

7KH� UHOD\� FKDQQHO� WDNHV� WKH� YROWDJH� GLUHFWO\
IURP� WKH� ORDG� UHVLVWRU� DFURVV� WKH� &7V� DQG
LQSXWV� WKDW� TXDQWLW\� WR� WKH� $�'� FRQYHUWHU�
ZKLFK� LV� SDUW� RI� WKH� '$3� FKLS�� � 7KH
FRQYHUVLRQ�UHVLVWRU�LV�VL]HG�WR�SURYLGH������SHU
XQLW� FXUUHQW� ������ DPSV� 506� IXOO� VFDOH� IRU� D
RQH�DPS�UDWHG�XQLW��DQG�������506�DPSV�IRU�D
ILYH�DPS�UDWHG�XQLW��

7KH�PHWHU�FKDQQHO�WDNHV�WKH�YROWDJH�IURP�WKH
ORDG� UHVLVWRU� DQG� DPSOLILHV� WKDW� VLJQDO� ZLWK� D
JDLQ� RI� ���� � 7KLV� JDLQ� DOORZV� WKH� ')3���� WR
DFFXUDWHO\� PHDVXUH� ORZ� OHYHO� VLJQDOV�� � 7KH

PHWHU� FKDQQHO� SURYLGHV� ����� SHU� XQLW� FXUUHQW
������DPSV�506�IXOO�VFDOH�IRU�D�RQH�DPS�UDWHG
XQLW�� DQG� ����� DPSV�506� IXOO� VFDOH� IRU� D� ILYH
DPS�UDWHG�XQLW��

$Q� LQWHUQDO� ´1RWFKµ� FKDQQHO� LV� GHYHORSHG� LQ
WKH� VRIWZDUH� RI� WKH� UHOD\� WR� VXSSRUW� WKH� KLJK
LPSHGDQFH� DOJRULWKP�� � 7KLV� DOJRULWKP
UHTXLUHV� VTXDUHG�FXUUHQW� �HQHUJ\��XQLWV� DV�DQ
LQSXW��DQG�WKH�XQLTXH�QDWXUH�RI�WKH�'$3�$�'
DOORZV� QHDUO\� ��� ELWV� RI� UHVROXWLRQ� LQ� WKHVH
XQLWV�� � 7KH� 1RWFK� 5DQJH� LV� REWDLQHG� E\
VTXDULQJ� WKH� 0HWHULQJ� 5DQJH� RXWSXW� DQG
SDVVLQJ� WKH� UHVXOW� WKURXJK� D� GLJLWDO� QRWFK
ILOWHU�� � 7KH� QRWFK� IUHTXHQF\� IRU� WKLV� ILOWHU
WUDFNV� WKH� OLQH� IUHTXHQF\� VXFK� WKDW� D� ��� G%
QRWFK� LV� DOZD\V� FHQWHUHG� RQ� WKH� IXQGDPHQWDO
RI�OLQH�IUHTXHQF\���7KH�QRWFK�FHQWHU�IUHTXHQF\
LV� XQGHU� &38� FRQWURO�� DQG� WKH� FRPPDQGHG
IUHTXHQF\� LV� GHYHORSHG� IURP� D� SDWHQWHG
DOJRULWKP� ZKLFK� WDNHV� LQWR� DFFRXQW� WKH
IXQGDPHQWDO�IUHTXHQF\�RI�HDFK�SKDVH��WKHUHE\
HOLPLQDWLQJ� DQ\� FRQFHUQ� RI� QRWFK� IUHTXHQF\
GULIW�LI�D�SKDVH�LV�ORVW�FRPSOHWHO\���,Q�DGGLWLRQ�
GHOD\V�DUH�EXLOW�LQWR�WKH�VRIWZDUH�DQG�KDUGZDUH
RI�WKH�3KDVH�/RFNHG�/RRS�ZKLFK�SHUIRUPV�WKLV
IUHTXHQF\� WUDFNLQJ� WR� SUHYHQW� DQ\� UDSLG� VKLIW
LQ� QRWFK� IUHTXHQF\�� � 7KH� QRWFK� ILOWHU� WKXV
HIIHFWLYHO\� HOLPLQDWHV� WKH� IXQGDPHQWDO
FRPSRQHQW�RI�WKH�LQSXW��ZKLOH�SURYLGLQJ�KLJK
UHVROXWLRQ� LQIRUPDWLRQ� IRU� WKH� RWKHU
KDUPRQLFV�

7KH� 9ROWDJH� &KDQQHOV� DUH� GHYHORSHG� E\
SDVVLQJ� WKH� RXWSXWV� IURP� WKH� 37V� WKURXJK
VFDOLQJ� UHVLVWRUV� DQG� D� YROWDJH� IROORZHU
DPSOLILFDWLRQ� VWDJH� WR� WKH� $�'� FRQYHUWHU�
7KLV� \LHOGV� ������ SHU� XQLW� YROWDJH�� RU� �����
YROWV�506�IXOO�VFDOH�

7KLV� DSSURDFK� UHVXOWV� LQ� WZHOYH� FXUUHQW
FKDQQHOV� DQG� WKUHH� YROWDJH� FKDQQHOV� EHLQJ
QRUPDOO\� SUHVHQW�� DQG� RQH� FKDQQHO� ZKLFK� LV
HLWKHU� D� YROWDJH� RU� D� FXUUHQW�� � (DFK� RI� WKHVH
FKDQQHOV�LV�VXEPLWWHG�WR�WKH�$�'�LQ�RQH�RI�WZR
'$3V��HLJKW�FKDQQHOV�SHU�'$3��� �7KH�GHVLJQ
RI�WKHVH�'$3V�HOLPLQDWHV�WKH�QHHG�IRU�6DPSOH
DQG�+ROG� FLUFXLWU\� ZKLFK� LV� XVXDOO\� QHFHVVDU\
WR� SUHVHUYH� SKDVH� LQIRUPDWLRQ� IRU� SRZHU
FDOFXODWLRQV���7KH�'$3V�SURYLGH�WKH�HTXLYDOHQW
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RI� VL[WHHQ� $�'V�� DQG� WKXV� SHUIRUP� D
VLPXOWDQHRXV�FRQYHUVLRQ�RI�DOO�FKDQQHOV���7KH
$�'� LV� D� 'HOWD�6LJPD� EDVHG� GHYLFH�� DQG� WKH
VLQF�� QDWXUH� RI� WKH� FRQYHUVLRQ� HOLPLQDWHV� WKH
QHHG�IRU�DQWL�DOLDVLQJ�FRPSRQHQWV���(DFK�$�'
VLPXOWDQHRXVO\� VDPSOHV� WKH� LQSXW� VLJQDO� ����
WLPHV�SHU� VDPSOH�� DQG�HIIHFWLYHO\� DYHUDJHV� WKH
UHVXOW� WR�GHWHUPLQH� WKH�UHSRUWHG�YDOXH� IRU� WKH
VDPSOH�� �7KH�LQWHUQDO�FORFNLQJ�IRU� WKH�$�'�LV
GULYHQ�E\�WKH�VDPH�3KDVH�/RFNHG�/RRS�ZKLFK
GULYHV� WKH� 1RWFK� FHQWHU� IUHTXHQF\� WUDFNLQJ�
DQG� DV� D� UHVXOW�� WKHUH� LV� DOZD\V� H[DFWO\� ��
VDPSOHV�SHU�F\FOH���$W����+]��WKH�VDPSOLQJ�UDWH
LV��������0+]�

7KH�'$3V�DUH�GLUHFWO\� LQWHUIDFHG� WR� WKH�&38�
DQG�WKH�FKDQQHO�GDWD�GLJLWDO�ZRUG�LV� UHDG�RXW
LQ����ELW�ZRUGV���'LUHFW�0HPRU\�$FFHVV��'0$�
LQWHUUXSWV�DUH�HPSOR\HG�WR�DOHUW� WKH�&38�WKDW
GDWD� LV� UHDG\�� DQG� DIWHU� YDULRXV� DGGUHVV� DQG
FRQWURO�OLQHV�DUH�VHWXS�E\�WKH�&38��WKH�GDWD�LV
FORFNHG� RXW� RYHU� WKH� ORZHU� KDOI� RI� WKH� ��� ELW
ZLGH�GDWD�EXV�

��3URFHVVRU�%RDUG

7KH�')3����&38�ERDUG�LV�EDVHG�RQ�WKH�,QWHO
���&$� PLFURSURFHVVRU�� ZKLFK� LV� D� 5,6&
PDFKLQH� UXQQLQJ� DW� ��� 0+]�� � 7KH� ERDUG
FRQVLVWV�RI�WKH�IROORZLQJ�PDMRU�VHFWLRQV�

• 0LFURSURFHVVRU

• 7ZR�0E\WHV�)ODVK�3URJUDP�PHPRU\

• &DSDFLWRU� %DFNHG� 65$0�� HLWKHU� �[���� RU
�[����E\WHV��PRGHO�QXPEHU�GHSHQGHQW

• 6FUDWFK�SDG�65$0
• ((3520��SDUDOOHO�LQWHUIDFH

• 7LPHUV�DQG�FRXQWHUV

• 5HDO�WLPH�FORFN

• %XV�LQWHUIDFH
• :DWFKGRJ�FLUFXLW

9DULDEOHV��EXIIHUV��DQG�VWDFN�VSDFH�UHVLGH�LQ����
ELW�ZLGH�IDVW�VWDWLF�5$0���$����ELW�ZLGH�EDQN�RI
)ODVK�PHPRU\�KROGV� WKH�SURJUDP�FRGH��ZKLOH
((3520� LV� XVHG� IRU� FRQILJXUDWLRQ� GDWD� DQG
FDOLEUDWLRQ�FRQVWDQWV�� �7KH�RVFLOORJUDSK\�ILOHV�
SHDN� GHPDQG� UHFRUGV�� DQG� RWKHU� ORQJ�WHUP

VWRUDJH� ILHOGV�DUH�SODFHG� LQ����KRXU� FDSDFLWRU�
EDFNHG�5$0�

$ERXW� ���� .E\WHV� RI� SURJUDP� PHPRU\� DUH
XWLOL]HG�IRU�WKH�')3����IXQFWLRQV��ZKLFK�OHDYHV
D�VLJQLILFDQW�IXWXUH�H[SDQVLRQ�FDSDELOLW\�LQ�WKH
)ODVK� PHPRU\�� � 'RZQORDGLQJ� QHZ� FRGH� LQWR
WKH� UHOD\� LV� SHUIRUPHG� E\� LQWHUUXSWLQJ� WKH
VWDUWXS� VHTXHQFH� ZLWK� D� VSHFLILF� VHTXHQFH� RI
FRPPDQGV� LVVXHG�ZKHQ�WKH�.H\SDG�,QWHUIDFH
IODVKHV� ´'2:1/2$'� 02'(µ� MXVW� SULRU� WR
LQLWLDOL]DWLRQ�� � 'HWDLOV� RI� WKLV� SURFHGXUH� DUH
SURYLGHG� ZLWK� VRIWZDUH� XSJUDGHV� WR� WKH� UHOD\
VRIWZDUH�

$�:DWFKGRJ�7LPHU�DQG�3RZHU�6XSSO\�0RQLWRU
&LUFXLW� DUH�XVHG� WR�PRQLWRU� WKH� SRZHU� VXSSO\
DQG� PLFURSURFHVVRU� RSHUDWLRQ�� DPRQJ� RWKHU
EDVLF�IXQFWLRQV�� �,I�WKH�ZDWFKGRJ�LQSXW� WR� WKLV
FLUFXLW� LV� QRW� VWUREHG� ZLWKLQ� WKH� ZDWFKGRJ
WLPHRXW� SHULRG� ���VHFRQG� PLQLPXP��� D
KDUGZDUH� UHVHW� LV� JHQHUDWHG�� � ,I� WKH
XQUHJXODWHG�SRZHU�VXSSO\�YROWDJH�GLSV�EHORZ�D
SUH�GHWHUPLQHG� WKUHVKROG�� D� QRQ�PDVNDEOH
LQWHUUXSW� �10,�� LV� LVVXHG� WR� WKH
PLFURSURFHVVRU�� � )LQDOO\�� WKLV� FLUFXLW� KDV� DQ
LQSXW� IRU� ERWK� UHJXODWHG� �� 9'&� DQG� D
FDSDFLWRU� YROWDJH�� � ,I� WKH� �� 9'&� LQSXW� IDOOV
EHORZ� WKH� FDSDFLWRU� YROWDJH�� WKH� LQWHUQDO
FLUFXLWU\�VZLWFKHV�RYHU�WKH�FDSDFLWRU�YROWDJH�WR
WKH� FDSDFLWRU�EDFNHG� 5$0� DQG� WKH� UHDO�WLPH
FORFN� VR� WKDW� WKHLU� SRZHU� VXSSO\� LV
XQLQWHUUXSWHG�

$� 5HVHW� /RFNRXW� &RXQWHU� LV� SURYLGHG�� ZKLFK
FRXQWV�WKH�QXPEHU�RI�KDUGZDUH�UHVHWV�ZLWKLQ�D
RQH�KRXU� SHULRG�� � 2Q� WKH� IRXUWK� ZDUP� ERRW
DIWHU�D�SRZHU�XS�RU�D� VRIWZDUH�FRQWUROOHG�UHVHW
RI� WKH� ORFNRXW� FRXQWHU�� D� ORFNRXW� RFFXUV� DQG
WKH� ')3���� UHOD\
V� SURFHVVRU� UHPDLQV� LQ� WKH
FRPPXQLFDWLRQV�RQO\� PRGH� �QR� SURWHFWLRQ�
XQWLO� WKH� SRZHU� LV� F\FOHG� RII� DQG� WKHQ� RQ
DJDLQ�� �7KH� ORFNRXW� FRXQWHU� LV� QRUPDOO\� UHVHW
RQFH� SHU� KRXU� LI� D� ZDUP� ERRW� KDV� RFFXUUHG
ZLWKLQ� WKH� KRXU�� � 7KH� ')3���� UHOD\
V� GHVLJQ
DOVR� LQFOXGHV� D� VRIWZDUH� FRXQWHU� WKDW�� XQGHU
QRUPDO� FLUFXPVWDQFHV�� SXWV� WKH� ')3���� UHOD\
LQ� D� UHGXFHG� RSHUDWLRQDO� PRGH� RQH� UHVHW
EHIRUH�WKH�ORFNRXW�VWDWH�LV�UHDFKHG���7KLV�PRGH
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VXSSRUWV� FRPPXQLFDWLRQ� RQO\� IXQFWLRQV� DW
�����EDXG�

7KH�')3����UHOD\
V�5HDO�7LPH�&ORFN�LV�XVHG�WR
NHHS�WUDFN�RI�WKH�GDWH�DQG�ORZ�UHVROXWLRQ�WLPH�
:KHQ�WKH�SURFHVVRU�LV�RSHUDWLQJ��D����ELW�WLPHU
SURYLGHV� D� KLJK�UHVROXWLRQ� WLPH� EDVH� WKDW�� LQ
WXUQ�� SURYLGHV� WLPH� V\QFKURQL]DWLRQ� DQG� D
PLOOLVHFRQG� WLPHU� IRU� WLPH�WDJJLQJ� HYHQWV�� � ,I
H[WHUQDO� WLPH� V\QFKURQL]DWLRQ� LV� XVHG�� WKH
5HDO�7LPH� &ORFN� DQG� WLPHU� DUH� V\QFKURQL]HG
WR� HLWKHU� D� SXOVH� UHFHLYHG� RQ� WKH� UHDU� 56����
SRUW� EDVHG� RQ� D� FRGHG� PHVVDJH� UHFHLYHG� RQ
WKDW� SRUW
V� UHFHLYH� OLQH�� RU� WR� DQ� H[WHUQDOO\
VXSSOLHG�,5,*�%�VLJQDO�

��6HULDO�&RPPXQLFDWLRQ

7KHUH�DUH�IRXU�VHULDO�SRUWV�DVVRFLDWHG�ZLWK�WKH
')3������3257���DQG�3257���DUH�ORFDWHG�RQ
WKH� IURQW� SDQHO�� � 3257� �� DQG� 3257� �� DUH
ORFDWHG�RQ�WKH�UHDU�SDQHO�� �3257����3257���
DQG� 3257� �� DUH� FRQILJXUHG� IRU� 56���
FRPPXQLFDWLRQV���3257���LV�GHGLFDWHG�IRU�WKH
RSWLRQDO� 00,�� � 3257� �� RI� WKH� ')3���� LV
FRPPXQLFDWLRQ� FDUG� GHSHQGHQW�� � 7KH
H[WHUQDO� FRPPXQLFDWLRQ� LQ� WKH� ')3���� LV
KDQGOHG� WKURXJK� WZR� 'XDO� 8QLYHUVDO
$V\QFKURQRXV� 5HFHLYHU� 7UDQVPLWWHU
�'8$57�� GHYLFHV� WKDW� DUH� RSWLFDOO\� LVRODWHG
DQG�FDQ�KDQGOH�EDXG�UDWHV�RI�XS�WR��������ESV�
(DFK�SRUW� FDQ� EH� VLPXOWDQHRXVO\� DFFHVVHG� IRU
GDWD�� EXW� VRIWZDUH� OLPLWV� WKH� QXPEHU� RI� SRUWV
ZKLFK� FDQ� VHQG� FRPPDQGV� DQG� FKDQJH
VHWWLQJV�WR�WKH�ILUVW�SRUW�ZKLFK�ORJV�RQ�ZLWK�WKH
FRUUHFW�SDVVZRUG�

��3RUW����2SWLRQDO�&RPP�&DUG��DQG�56����

&RPPXQLFDWLRQV

&RPPXQLFDWLRQV� 3RUW� �� LV� LQWHUIDFHG� WR� WKH
UHOD\� FRPPXQLFDWLRQV� KDUGZDUH� WKURXJK� DQ
RSWLRQDO�FRPPXQLFDWLRQV�FDUG���7KLV�FDUG�FDQ
EH� LQVHUWHG� LQ�D� ���SLQ�6LQJOH� ,QOLQH�0HPRU\
0RGXOH� �6,00�� VRFNHW� ZKLFK� LV� ORFDWHG� RQ
WKH�$QDORJ� �� ,�2�ERDUG� �ODEHOHG�3����� � ,I� QR
FDUG� LV� LQVWDOOHG�� WKH�SRUW�ZLOO�QRW�ZRUN�� �7KH
UHPRYDEOH� FDUG� DSSURDFK� SURYLGHV� IOH[LELOLW\
LQ� UHVSRQVH� WR� FKDQJLQJ� SURWRFROV�� DV� QHZ
SURWRFROV� DUH� GHYHORSHG�� WKH� UHOD\� FDQ� EH

XSGDWHG�E\�FKDQJLQJ�RXW�WKH�FDUG�DV�RSSRVHG
WR�ZKROHVDOH�UHSODFHPHQW�

$W�SUHVHQW��DQ�56�����FRPPXQLFDWLRQV�FDUG�LV
DYDLODEOH�� � 7KLV� FDUG� PXVW� EH� FRQILJXUHG� IRU
WKH�GHVLUHG�WHUPLQDWLRQ�LPSHGDQFH�DQG�HLWKHU
IRXU�ZLUH�RU�WZR�ZLUH�RSHUDWLRQ���,W�LV�LQVWDOOHG
LQ� WKH�ERDUG�E\�RULHQWLQJ� WKH�FRPSRQHQWV�RQ
WKH� ERDUG� WRZDUGV� WKH� IDFHSODWH� RI� WKH� VKHOI
ZLWK� WKH�3&�ERDUG� ´ILQJHUVµ�DOLJQHG�ZLWK�DQG
WRXFKLQJ� WKH� VRFNHW�� � 5RFN� WKH� WRS� RI� WKH
ERDUG� WRZDUGV� WKH� IDFHSODWH�� DQG� SXVK� WKH
ERDUG� LQWR� WKH� VRFNHW�� � 7KHQ� URFN� WKH� WRS� RI
WKH� ERDUG� DZD\� IURP� WKH� IDFHSODWH� XQWLO� WKH
FDUG� LV� SHUSHQGLFXODU� WR� WKH� $QDORJ� �� ,�2
ERDUG��DQG�WKH�VSULQJ�NHHSUV�RQ�WKH�VLGH�RI�WKH
VRFNHW�VQDS�LQWR�SODFH���7R�UHPRYH��VLPSO\�SXOO
WKH� VSULQJ� NHHSUV� DZD\� IURP� WKH� ERDUG�� URFN
WKH�WRS�RI�WKH�ERDUG�WRZDUGV�WKH�IDFHSODWH��DQG
SXOO�WKH�ERDUG�IURP�WKH�VRFNHW�

7KH� 56����� FDUG� FRPHV� FRQILJXUHG� DV� D� WZR
ZLUH�� ���� RKP� WHUPLQDWHG� XQLW� ZKHQ� WKH
RSWLRQ� LV� SXUFKDVHG�� � -XPSHU� FKDQJHV
UHTXLUHG�IRU�RWKHU�FRQILJXUDWLRQV�DUH� OLVWHG� LQ
7DEOH�����

56�������&RQILJXUDWLRQ ,QVWDOOHG�-XPSHUV
�UHPRYH�MXPSHUV�QRW
OLVWHG�

��:LUH��1R�7HUPLQDWLRQ 3���3���3�

��:LUH������2KP
7HUPLQDWLRQ

3����3���3���3�

��:LUH��1R�7HUPLQDWLRQ 1R�-XPSHUV�,QVWDOOHG

��:LUH������2KP
7HUPLQDWLRQ

3����3�

7DEOH� ���� � 2SWLRQDO� &RPP� &DUG� -XPSHU
&RQILJXUDWLRQV

��'LJLWDO�2XWSXWV

7KH� ')3���� KDV� HLJKW� GLJLWDOO\� FRQWUROOHG�
SURJUDPPDEOH� UHOD\� RXWSXWV� DQG� WZR� QRQ�
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SURJUDPPDEOH�DODUP�RXWSXWV�� �$OO�RXWSXWV�DUH
GHVLJQHG� WR� EH� )RUP�&� DQG� WKHUHIRUH� FDQ� EH
FRQILJXUHG� WKURXJK� MXPSHUV� WR� EH� HLWKHU� LQ
WKH�1RUPDOO\�2SHQ�RU�LQ�WKH�1RUPDOO\�&ORVHG
SRVLWLRQ�� � 7KH� IDFWRU\� VHWWLQJ� RI� WKH� 'LJLWDO
2XWSXW� MXPSHUV� LV� 1RUPDOO\� 2SHQ�� DQG
1RUPDOO\�&ORVHG�IRU�WKH�DODUP�FRQWDFWV���5HIHU
WR

)LJXUH����� MXPSHU� FRQILJXUDWLRQ� WR�GHWHUPLQH
ZKLFK�WZR�KHDGHU�SLQV�QHHG�WR�EH�FRYHUHG�IRU
D�VSHFLILF�FRQILJXUDWLRQ�

��$ODUP�2XWSXWV

7KH�6HOI�7HVW�$ODUP�FRQWDFW�LV�XVHG�WR�DFWLYDWH
D� UHPRWH� DODUP� LQ� FDVH� WKH� ')3���� IDLOV� WKH
LQWHUQDO� VHOI�WHVW�� � 7KLV� UHOD\� LV� HQHUJL]HG
�FORVHG�ZKHQ�FRQILJXUHG�LQ�WKH�QRUPDOO\�RSHQ
SRVLWLRQ�� LQ� QRUPDO� RSHUDWLRQ�PRGH� DQG� GH�
HQHUJL]HG� RWKHUZLVH� �LQ� FDVH� RI� VHOI�WHVW
IDLOXUH��

7KH� 3RZHU� )DLO� FRQWDFW� LV� HQHUJL]HG� ZKHQ
UDWHG� YROWDJH� LV� DSSOLHG� WR� WKH� ,QSXW� 3RZHU
WHUPLQDOV�� � 7KH� UHOD\� IRU� WKLV� DODUP� GHULYHV
YROWDJH�IURP�WKH�SRZHU�VXSSO\�LQVLGH�WKH�XQLW�
DQG� WKXV� ZLOO� DOVR� VLJQDO� D� IDLOXUH� RI� WKH
')3����SRZHU�VXSSO\���,Q�WKH�HYHQW�WKH�SRZHU
VXSSOLHG� WR� WKH� XQLW� GURSV� EHORZ� RU� LQFUHDVHV
DERYH�WKH�UHTXLUHG�YROWDJH� OHYHOV�� WKH�FRQWDFWV
ZLOO�GURS�RXW�WR�DFWLYDWH�DQ�H[WHUQDO�DODUP�

��3URJUDPPDEOH�RXWSXWV

7KH� 'LJLWDO� 2XWSXWV� DUH� FRQQHFWHG� WR
SURWHFWLRQ� DQG� FRPPDQG� IXQFWLRQV� E\
&RQILJXUDEOH� /RJLF�� DV� GHVFULEHG� LQ� WKH
;35(66,21�%8,/'(5�FKDSWHU�

8SRQ� WKH� UHFHLSW� RI� D� FORVH�RSHQ� FRPPDQG
IURP� WKH� &38�� DOO� GLJLWDOO\� FRQWUROOHG� UHOD\V
FORVH�RSHQ� ZLWKLQ� �� PVHF�� � 2XWSXW� &RQWDFWV
���DQG����DUH�GHVLJQHG�WR�KDYH�D�FXUUHQW�DQG
YROWDJH� VHQVLQJ� PHFKDQLVP� WKDW� SURYLGH� D
VLJQDO�DFFHVVLEOH�E\�WKH�&38��RSHUDWLRQ�RI�WKLV
FLUFXLWU\� LV� GHVFULEHG� LQ� WKH� )($785(6� �
%5($.(5�&21752/�VHFWLRQ��

$� WZR�VWHS�SURFHVV� LV� UHTXLUHG� WR� HQHUJL]H� DQ\
RI� WKH� SURJUDPPDEOH� GLJLWDO� RXWSXWV�� � 7KH

GDWD� LV� ILUVW� SUH�ODWFKHG� DQG� YHULILHG� DQG
ODWFKHG�DJDLQ�� �7KLV�SURFHVV� LV�QRW�SHUIRUPHG
IRU�WKH�VHOI�WHVW�UHOD\�

��'LJLWDO�,QSXWV

7KH� ,�2� SRUWLRQ� KDV� HLJKW� GLJLWDO� LQSXWV�
7KHVH�LQSXWV�DUH�XVHG�WR�FRQYHUW�DQ\�YROWDJH�RI
WKH� UDQJH� ��������� 9'&� WR� D� KLJK� ORJLF� OHYHO
DQG�DQ\�YROWDJH�RI�UDQJH�RI������9'&�WR�D�ORZ
ORJLF� OHYHO�� � 7KHVH� LQSXWV� DUH� FRQILJXUDEOH
WKURXJK�6HWWLQJV�����������

��5HPRWH�2SHUDWLRQ�(QDEOLQJ�-XPSHUV

7ZR� MXPSHUV� RQ� WKH� $�,�2� ERDUG� GHWHUPLQH
WKH�UHPRWH�RSHUDWLRQ�RI�WKH�UHOD\���5HPRWH�WULS
DQG� FORVH� FRQWDFW� RSHUDWLRQ� DQG� UHPRWH
FRPPDQGLQJ�YLD�WKH�UHDU�SRUW�DUH�GLVDEOHG�LQ
WKH�IDFWRU\�GHIDXOW�FRQILJXUDWLRQ�� �5HPRYDO�RI
MXPSHU� -��� LV� UHTXLUHG� WR� FRPPDQG� WKH
')3���� YLD� WKH� UHDU� FRPPXQLFDWLRQ� SRUW�
6LPLODUO\��UHPRYDO�RI�MXPSHU�-���LV�UHTXLUHG�WR
WULS�RU�FORVH�WKH�EUHDNHU��FKDQJH�UHOD\V�VWDWH��

��3RZHU�6XSSO\�

7KH�SRZHU� VXSSO\� LV� DYDLODEOH� LQ� WZR� RSWLRQV�
RQH�WKDW�RSHUDWHV�IURP����WR����9'&�DQG�RQH
WKDW� RSHUDWHV� IURP� ��� WR� ���� 9'&� RU� ������
9$&�DW�������+]���7KH�SRZHU�VXSSO\�SURYLGHV��
9'&� RXWSXW� IRU� GLJLWDO� DQG� DQDORJ� FLUFXLWU\
DQG� ��� 9'&� RXWSXW� IRU� WKH� UHOD\� RXWSXW
FLUFXLWV�

7KH�')3����,�2�ERDUG�DOVR�FRQWDLQV�D���9'&
WR� �� 9'&� FRQYHUWHU� ZLWK� �� N9'&� LVRODWLRQ�
7KLV�FLUFXLW�LV�XVHG�WR�SURYLGH�SRZHU�VXSSO\�IRU
WKH� LVRODWHG� FRPPXQLFDWLRQ� FLUFXLWU\�� WKH
RSWLRQDO� FRPPXQLFDWLRQ� FDUG�� DQG� WKH
([WHUQDO�0DQ�0DFKLQH�,QWHUIDFH��00,��

��00,

7KH� ')3���� LV� DYDLODEOH� ZLWK� WZR� EDVLF�00,
FRQILJXUDWLRQV�� ��� 6WDQGDUG� 00,� ZKLFK
FRQVLVWV� RI� VWDWXV� /LJKW� (PLWWLQJ� 'LRGH
�/('V���WDUJHW�UHVHW�SXVK�EXWWRQ��DQG�D�VHULDO�
SRUW�LQWHUIDFH� FRQQHFWRU� DQG� ��� 2SWLRQDO
.H\SDG�'LVSOD\� ZKLFK� DGGV� D� �� OLQH� E\� ��
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FKDUDFWHU�/LTXLG�&U\VWDO�DOSKDQXPHULF�'LVSOD\
�/&'��DQG�D����NH\�PHPEUDQH�VZLWFK�NH\SDG
WR�WKH�EDVLF�00,�FRQILJXUDWLRQ�

7KH�/('�DVVLJQPHQWV�LQ�WKH�')3����6WDQGDUG
00,�DUH�SURYLGHG�LQ�7DEOH�����

7KH�.H\SDG�'LVSOD\�LV�D�VHSDUDWH�FRPSRQHQW�
FRQQHFWHG� WR� WKH� ')3���
V� $�,�2� %RDUG
WKURXJK� D� VWDQGDUG� VL[� ZLUH�PRGXODU� MDFN� RQ
WKH� IURQW� SDQHO�� � 6LPLODUO\�� WKH� /('V� DUH
ORFDWHG� RQ� WKH� $�,�2� %RDUG�� DQG� DUH� YLVLEOH
WKURXJK� ZLQGRZV� RQ� WKH� IURQW� SDQHO�� � %RWK
FRQILJXUDWLRQV�VXSSRUW�KRUL]RQWDO�DQG�YHUWLFDO
PRXQWLQJ�

/(' ,QGLFDWLRQ
)XQFWLRQ

)XQFWLRQ
6WDWXV

&RORU /('
6WDWXV

� 3RZHU 21 *UHHQ 21
2)) 2))

� 6HOI�7HVW )DLO 5HG 21
3DVV 2))

� %UHDNHU $ODUP 5HG 21
)DLOXUH 1RUPDO 2))

� 5HFORVHU /RFNRXW <HOORZ 21
$Q\� RWKHU
6WDWH

2))

� 3KDVH�$ )DXOW 5HG 21
1RUPDO 2))

� 3KDVH�% )DXOW 5HG 21
1RUPDO 2))

� 3KDVH�& )DXOW 5HG 21
1RUPDO 2))

� 1HXWUDO )DXOW 5HG 21
1RUPDO 2))

� ,QVWDQWDQHRXV )DXOW 5HG 21
1RUPDO 2))

�� 'RZQHG )DXOW 5HG 21
&RQGXFWRU 1RUPDO 2))

�� )UHTXHQF\ )DXOW 5HG 21
1RUPDO 2))

�� 9ROWDJH )DXOW 5HG 21
1RUPDO 2))

7DEOH������/('V�$VVLJQPHQW�DQG�6WDWXV
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Chapter 5 
Acceptance / Periodic Tests

:DUQLQJ�� 5HPRYH� DOO� SRZHU� IURP� WKH� UHOD\� E\
GLVFRQQHFWLQJ� WKH� GF� FRQWURO� SRZHU� DQG
UHPRYLQJ� DOO� YROWDJH� LQSXWV� WR� WKH� UHDU
WHUPLQDOV� SULRU� WR� RSHQLQJ� WKH� XQLW�
'DQJHURXV� RU� OHWKDO� YROWDJHV� PD\� EH� SUHVHQW
LQVLGH�WKH�XQLW�HYHQ�LI�WKH�SRZHU�VZLWFK�LV�2))�

�²��2YHUYLHZ

7KLV�VHFWLRQ�LV�D�JXLGH�IRU�WHVWLQJ�WKH�')3����
7KHVH� WHVWV� DUH� QRW� QHFHVVDU\� IRU� LQFRPLQJ
LQVSHFWLRQ��7KH�UHOD\�ZDV� WHVWHG�DW� WKH�IDFWRU\
ZLWK� DXWRPDWHG� WHVW� HTXLSPHQW�� 7KH�')3���
LV� FRQWUROOHG� E\� VHOI�FKHFNLQJ� VRIWZDUH�� ,I� D
V\VWHP� IDLOXUH� LV� GHWHFWHG�� LW� LV� UHSRUWHG
WKURXJK�WKH�GLVSOD\�DQG�6(/)�7(67�/('�

7KH�WHVWV�LQ�WKLV�VHFWLRQ�LQFOXGH�VHOI�WHVWV�RI�WKH
UHOD\� VWDWXV�� GLVSOD\�� DQG� .H\SDG�'LVSOD\
,QWHUIDFH�� 7HVWV� RI� ,2&�� 72&�� 8QGHU�2YHU
)UHTXHQF\��8QGHU�2YHU�9ROWDJH��+L=��HWF��DUH
DOVR� LQFOXGHG�� DQG� FDQ� EH� SHUIRUPHG� DW� WKH
FXVWRPHU·V�GLVFUHWLRQ�

)RU� HDVLHU� WHVWLQJ�� DOO� WHVWV� ZLOO� EH� SHUIRUPHG
ZLWK� ')3����/,1.� DV� WKH� FRPPXQLFDWLRQ
PHGLXP�� � +RZHYHU�� VLPLODU� WHVWV� FDQ� EH
SHUIRUPHG�ZLWK�WKH�$6&,,�SURWRFRO�

*HQHUDO�5HOD\�7HVWV
7�� ²� 5HOD\� 6WDWXV� DQG� 'LVSOD\� 7HVWV� �6HOI
7HVWV�
7��²�&RQILJXUDEOH�2XWSXW�7HVWV
7��²�&RQILJXUDEOH�,QSXW�7HVWV
7��²�$&�6\VWHP�,QSXW�7HVW
7��²�,QVXODWLRQ�7HVW

7HVW�(TXLSPHQW

��$�WKUHH�SKDVH�VRXUFH�RI�YROWDJH�DQG
���FXUUHQW�DW�UDWHG�IUHTXHQF\�
��$�'&�&RQWURO�YROWDJH�VRXUFH�
��7KUHH�DF�YROWPHWHUV�
��7KUHH�DF�DPPHWHUV�
��$�FRQWLQXLW\�WHVWHU�RU�RKPPHWHU�
��$Q�,%0�3&�FRPSDWLEOH�FRPSXWHU
���ZLWK�D�VHULDO�SRUW�DQG�PRXVH�
��$Q�56����QXOO�PRGHP�FDEOH�WR

���FRQQHFW�WKH�3&�WR�WKH�')3����
��$�SUHFLVLRQ�WLPHU�IRU�WHVWLQJ�WLPHG
���HYHQWV�

7KH� VSHFLILF� HTXLSPHQW� UHTXLUHPHQWV� DUH
OLVWHG� LQ� WKH� LQVWUXFWLRQV� IRU� HDFK� WHVW� DQG� LQ
WKH�DVVRFLDWHG�FLUFXLW�GLDJUDPV�

7KH�WKUHH�SKDVH�DF�VLQXVRLGDO�YROWDJH�PXVW�EH
EDODQFHG� DQG� XQGLVWRUWHG�� 6LPLODUO\�� WKH� GF
SRZHU�VKRXOG�FRPH�IURP�D�´JRRGµ�VRXUFH�ZLWK
OHVV�WKDQ����ULSSOH�

$OWHUQDWLYHO\�� D� WKUHH�SKDVH� HOHFWURQLF� WHVW
VRXUFH� PD\� EH� XVHG�� ,Q� PDQ\� FDVHV�� WKHVH
GHYLFHV�DOORZ�VLPSOLILFDWLRQ�RI�WKH�WHVW�FLUFXLWV�

'UDZLQJV�DQG�5HIHUHQFHV

7KH� IROORZLQJ� GUDZLQJV� VKRXOG� EH� XVHG� IRU
UHIHUHQFH�GXULQJ�WHVWLQJ�

'UDZLQJV
(OHPHQWDU\�'LDJUDPV��)LJXUHV����
72&�FXUYHV��)LJXUHV��²����²����²������

5HIHUHQFHV
&KDSWHU����')3������/LQN

(TXLSPHQW�*URXQGLQJ

$OO�HTXLSPHQW�XVHG�LQ�WHVWLQJ�WKH��UHOD\�VKRXOG
EH�FRQQHFWHG�WR�VXUJH�JURXQG�WR�SURYLGH�QRLVH
LPPXQLW\�� 7KLV� LQFOXGHV� WKH� YROWDJH� DQG
FXUUHQW�VRXUFHV�DQG�WKH�')3����LWVHOI�

7KH� FRPPRQ� IRU� VXUJH� SURWHFWLRQ� RQ� WKH
')3���� LV� FOHDUO\� VKRZQ� RQ� WKH� EDFN� RI� WKH
FDVH�

5HTXLUHG�6HWWLQJV

0RVW� WHVWV� XVH� WKH� GHIDXOW� VHWWLQJV�� $Q\
UHTXLUHG� VHWWLQJ� FKDQJHV� DUH� OLVWHG� ZLWK� WKH
WHVW�SURFHGXUH�

)RU� GHWDLOV� RQ� SHUIRUPLQJ� WKH� UHOD\� WHVW� ZLWK
XVHU�VSHFLILF� VHWWLQJV� GXULQJ� SHULRGLF� WHVWLQJ�
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VHH� &KDSWHU� �� �� )XQFWLRQDO� 7HVWV� �8VHU
6HWWLQJV�

*HQHUDO��,QVWUXFWLRQV

�� 7KH� WHVWLQJ� RI� WKH� ')3���� ZLOO� EH
SHUIRUPHG�ZLWK�DFWXDO�UHOD\�VHWWLQJV��7KH
PHDVXULQJ� XQLWV� DQG� IXQFWLRQV� DUH
DFWXDOO\� LQWHUQDO� WR� WKH� VRIWZDUH�� 7KHUH
DUH�QR� LQGLYLGXDO�KDUGZDUH�PRGXOHV� WKDW
DUH�UHVSRQVLEOH�IRU�WKH�VSHFLILF�PHDVXULQJ
IXQFWLRQV�

'XULQJ�WHVWLQJ�DOO�IXQFWLRQV�ZLOO�EH�WXUQHG
RII� H[FHSW� WKH� LQGLYLGXDO� IXQFWLRQ� EHLQJ
WHVWHG�� � 7R� RSHUDWH� DQ\� RI� WKH� ')3���
RXWSXW� FRQWDFWV� D� FRQILJXUDEOH� ORJLF� ILOH
ZLOO� EH� QHHGHG�� �7KLV� ILOH� FDQ� EH� FUHDWHG
E\�WKH�;SUHVVLRQ�%XLOGHU�VRIWZDUH�ORFDWHG
LQ� WKH� EDFN� FRYHU� RI� WKLV� PDQXDO�� � )RU
HDFK�WHVW�DQ�;SUHVVLRQ�%XLOGHU�ILOH�ZLOO�EH
QHHGHG� WR� RSHUDWH� WKH� RXWSXW� FRQWDFWV
ZLWK� WKH� IXQFWLRQV� �SLFNXS�WULS� RXWSXW�
7KH�PDMRULW\�RI�DOO�$FFHSWDQFH�WHVWLQJ�ZLOO
EH� SHUIRUPHG�ZLWK� WKH� GHIDXOW�;SUHVVLRQ
%XLOGHU� ILOH� �')3B&21)�(;3��� � 2QFH
')3����/,1.�LV� LQVWDOOHG�RQ�\RXU�3&�\RX
ZLOO�ILQG�WKLV�ILOH�LQ�\RXU�')3/�GLUHFWRU\�

&$87,21��2XWSXW�FRQWDFWV� �ZLOO� FKDWWHU�ZKHQ
WKH�XQLW�XQGHU�WHVW�LV�QHDU�LWV�WKUHVKROG��'R�QRW
OHW�LW�FRQWLQXH�WR�FKDWWHU��5HPRYH�WKH�WHVW�FXUUHQW�
$� VLQJOH� FRQWDFW� FORVXUH� LV� HQRXJK� WR
GHWHUPLQH�WKDW�WKH�XQLW�SLFNHG�XS�

8VH� D� FRQWLQXLW\� WHVWHU� ZLWK� KLJK�LQSXW
LPSHGDQFH�� VXFK� DV� D� GLJLWDO� RKPPHWHU�
WR� PRQLWRU� WKH� RXWSXW� FRQWDFW� XVHG
GXULQJ�WKH�UHOD\�WHVWLQJ�

127(��2XWSXW�FRQWDFWV�ZLOO�RSHUDWH�GXULQJ�WKLV
WHVWLQJ���,W�:,//�WULS�WKH�EUHDNHU�LI�FRQQHFWHG�

�� :KHUH� DSSURSULDWH�� FXUUHQW� OHYHOV� DUH
GHILQHG�ZLWK�WZR�QXPEHUV�DV�[[�\\���[[�LV
WKH� YDOXH� WR�EH�XVHG� IRU� UHOD\V� UDWHG� DW� �
DPSHUHV�DQG��\\�� LV� WKH� YDOXH� WR�EH�XVHG
IRU���DPSHUH�UHOD\V�

�� 2QH� RU� PRUH� RI� WKH� HOHFWURQLF� FXUUHQW
VRXUFHV�PD\�QRW�EH�XVHG�GXULQJ�D� WHVW�� ,I
WKH� VRXUFH� LV� QRW� XVHG�� LW� PXVW� EH� VHW� WR

]HUR�� LQ� DGGLWLRQ� WR� EHLQJ�GLVDEOHG��$OVR�
WKH� FXUUHQWV� VKRXOG� DOZD\V� EH� VHW� DW� RU
QHDU� ]HUR� ZKHQHYHU� D� FXUUHQW� VRXUFH� LV
SRZHUHG�RQ�RU�RII�

�� 7KH� SKDVH� DQJOHV� RI� WKH� WHVW� VRXUFHV� DUH
VKRZQ� UHODWLYH� WR� SKDVH� $� YROWDJH�� $
SRVLWLYH� SKDVH� DQJOH� LQGLFDWHV� WKH
UHIHUHQFHG� TXDQWLW\� LV� OHDGLQJ� SKDVH� $
YROWDJH��$�QHJDWLYH�SKDVH� DQJOH� LQGLFDWHV
WKH�UHIHUHQFHG�TXDQWLW\�LV�ODJJLQJ�SKDVH�$
YROWDJH�

�� $OO� WHVW� YROWDJHV� DUH� SKDVH�WR�JURXQG
PHDVXUHPHQWV�XQOHVV�RWKHUZLVH�VSHFLILHG�

�� (QWULHV� DW� WKH� NH\SDG� DUH� VKRZQ� DV� .(<�
ZLWK�WKH�ODEHO�RI�WKH�NH\�WR�EH�SUHVVHG��)RU
WHVWV� WKDW� UHTXLUH� D� VHWWLQJ� FKDQJH�� WKH
VHWWLQJ� QXPEHU� LV� VKRZQ� LQ� SDUHQWKHVHV
QH[W� WR� WKH� VHWWLQJ��7KLV� LV� SHUIRUPHG� E\
SUHVVLQJ� WKH� 6(7� NH\�� FKRRVLQJ� WKH
VHWWLQJ� W\SH� �3URWHFWLRQ� RU� *HQHUDO��� WKH
JURXS� �LI� QHFHVVDU\��� WKH� VHWWLQJ� QXPEHU
�QQQQ��� DQG�(17��7KH�QHZ� VHWWLQJ�PD\
WKHQ�EH�HQWHUHG�

�� :KHQ�WHVWLQJ�WKH�UHOD\�XVLQJ�WKH�')3����
/,1.� VRIWZDUH�� WKH� RQO\� WLPH� WKDW
LQIRUPDWLRQ�ZLOO� DXWRPDWLFDOO\� DSSHDU� RQ
WKH� GLVSOD\� LV� GXULQJ� WKH� SUHVHQW� YDOXH
PRQLWRULQJ�XSGDWHV��5HOD\� VWDWXV�ZLOO� QRW
DXWRPDWLFDOO\�DSSHDU�

�� $W� WKH� HQG� RI� WHVWLQJ��PDNH� VXUH� WKDW� DOO
VHWWLQJV� DUH� UHWXUQHG� WR� WKHLU� LQLWLDO
YDOXHV�� 7KLV� FDQ� EH� GRQH� WKURXJK� WKH
')3����/,1.�E\�XSORDGLQJ�WKH�VHWWLQJV�WR
WKH� 3&� EHIRUH� WHVWLQJ� EHJLQV�� VDYLQJ� WKH
VHWWLQJV�� � DQG� WKHQ� GRZQORDGLQJ� WKHP
EDFN� WR� WKH� UHOD\� ZKHQ� WHVWLQJ� KDV� EHHQ
FRPSOHWHG�� ,I�D�3&� LV�QRW�DYDLODEOH�� VFUROO
WKURXJK�DOO�VHWWLQJV�XVLQJ�WKH�NH\SDG�DQG
YHULI\� HDFK� RQH� ZLWK� WKH� WDEOH� LQ� WKH
&DOFXODWLRQ� RI� 6HWWLQJV� VHFWLRQ� RI� WKLV
ERRN�

6HWWLQJ�&KDQJHV

6HWWLQJ� FKDQJHV� UHTXLUHG� IRU� D� SDUWLFXODU� WHVW
DUH� OLVWHG� EHIRUH� WKH� WHVW�� $� VDPSOH� VHWWLQJ
FKDQJH� LV� VKRZQ�EHORZ��5HIHU� WR�&KDSWHU� �� ²
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/RFDO�,QWHUIDFHV� IRU� IXUWKHU�GHWDLOV�RQ�PDNLQJ
VHWWLQJ�FKDQJHV�

([DPSOH�6HWWLQJ�&KDQJH

7KLV� H[DPSOH� LOOXVWUDWHV� FKDQJLQJ� WKH� SLFNXS
RI� WKH� ,2&� /2:� *URXQG� )XQFWLRQ� WR� ���
$PSV�

�� $SSO\� UDWHG� GF� DQG� ZDLW� IRU� UHOD\
LQLWLDOL]DWLRQ� WR� FRPSOHWH�� LQGLFDWHG� E\� D
VROLG�JUHHQ�32:(5�/('�RQ� WKH� IURQW�RI
WKH�UHOD\�

�� 3UHVV�WKH�6(7�NH\�

(QWHU�3DVVZRUG�

LV�GLVSOD\HG�

,I� WKLV� LV� WKH� ILUVW� WLPH� WKH� 6HWWLQJV� /HYHO
IXQFWLRQV� DUH�XVHG�� WKH� SDVVZRUG�KDV� WKH
IDFWRU\� YDOXH� ´����µ�� 7KLV� SDVVZRUG�PXVW
EH� FKDQJHG� EHIRUH� DQ\� VHWWLQJ� IXQFWLRQV
FDQ� EH� DFFHVVHG�� 6HH� &KDSWHU� �� ²� /RFDO
,QWHUIDFHV� IRU� GHWDLOV� RQ� FKDQJLQJ� WKH
SDVVZRUG�

�� (QWHU� WKH�FXUUHQW� VHWWLQJV� OHYHO� SDVVZRUG�
,I�WKH�SDVVZRUG�LV�QRW�NQRZQ��VHH�&KDSWHU
�� ²� ')3�/LQN�8VHUV� *XLGH� IRU� GHWDLOV� RQ
YLHZLQJ� WKH� SDVVZRUG�� :KHQ� WKH� FRUUHFW
SDVVZRUG� LV� HQWHUHG�� WKH� VHWWLQJV�PHQX� LV
GLVSOD\HG�

�� 3UHVV� WKH� (17� NH\� WR� VHOHFW� 3URWHFWLRQ
VHWWLQJV�� � 3UHVV� WKH� ��� WKHQ� (17� NH\V� WR
VHOHFW�*URXS���VHWWLQJV�

�� 6FUROO� ZLWK� WKH� $552:� NH\� XQWLO� WKH
FXUVRU�LV�RQ�

���29(5�&855(17�3527

WKHQ�SUHVV�WKH�(17�NH\�

�� 6FUROO� WKURXJK� WKH� 29(5� &855(17
3527�PHQX�XQWLO

,2&/2*1'� ����

DSSHDUV� RQ� WKH� GLVSOD\�� � �7KH� ���
UHSUHVHQWV� WKH� SUHVHQW� VHWWLQJ� RI� WKH
UHOD\��

�� 3UHVV� WKH�(17�NH\�DQG� WKHQ�SUHVV�����RQ
WKH� NH\SDG�� 7KH� LQSXWV� DSSHDU� RQ� WKH
GLVSOD\�DQG�WKH�´ ´�FKDQJHV�WR�D�FRORQ����
WR� LQGLFDWH� WKDW�D�FKDQJH�KDV�EHHQ�PDGH
EXW�QRW�\HW�HQWHUHG�

�� :KHQ� WKH� VHWWLQJ� LV� HQWHUHG�� SUHVV� WKH
(17�NH\��7KH�FRORQ�����ZLOO�FKDQJH�EDFN
WR�D�´ ´���7KLV�LQGLFDWHV�WKDW�WKH�FKDQJH�LV
HQWHUHG� LQWR� WKH� VHWWLQJV� EXIIHU�� EXW� QRW
SHUPDQHQWO\�FKDQJHG�LQ�WKH�UHOD\�

�� 7R�FRPSOHWH�WKH�VHWWLQJ�FKDQJH��SUHVV�WKH
(1'�NH\�� IROORZHG�E\� WKH� �� NH\�� IROORZHG
E\� WKH� (17� NH\�� ,I� WKHVH� NH\V� DUH� QRW
SUHVVHG�DIWHU�VHWWLQJ�FKDQJHV�� WKH�VHWWLQJV
DUH�QRW�VWRUHG�LQ�PHPRU\�

��� 5HVWRUH� WKH� ,2&�/2:�*1'�VHWWLQJ� WR� LWV
RULJLQDO� YDOXH� EHIRUH� EHJLQQLQJ� WKH� WHVW�
<RX� ZLOO� KDYH� WR� HQWHU� WKH� VHWWLQJV� OHYHO
SDVVZRUG�DJDLQ�

8VLQJ�&RPPXQLFDWLRQV��2SWLRQDO�

7KH� UHOD\� FDQ� EH� WHVWHG� ZLWKRXW� XVLQJ� WKH
NH\SDG��$�3&�DQG�D�FRPPXQLFDWLRQV�SURJUDP�
HLWKHU� ')3����/,1.� RU� DQ� $6&,,� WHUPLQDO
HPXODWRU�� DUH� UHTXLUHG� WR� HVWDEOLVK
FRPPXQLFDWLRQV�� FKDQJH� WKH� SDVVZRUGV�� DQG
FKDQJH� VHWWLQJV� IRU� WKH� WHVWV�� 7KH� H[DPSOH
XVHG� KHUH� LV� IRU� ')3����/,1.�� � $OO� WKH
IXQFWLRQV� DYDLODEOH� DW� WKH� NH\SDG� DUH� DOVR
DYDLODEOH�WKURXJK�FRPPXQLFDWLRQV�

7KLV�VHFWLRQ�FRQWDLQV�D�VWHS�E\�VWHS�SURFHGXUH
WR� WHVW� WKH� UHOD\�� IURP� VHWWLQJ� XS
FRPPXQLFDWLRQV� WR� WKH� DSSOLFDWLRQ� RI� WKH
YROWDJH� DQG� FXUUHQW� LQSXWV�� <RX� PXVW� EH
IDPLOLDU�ZLWK�WKH�')3����/,1.�VRIWZDUH��5HIHU
WR�&KDSWHU���²�')3������/LQN�8VHUV�*XLGH�IRU
PRUH�GHWDLOV�RQ�XVLQJ�')3����/,1.�

+DUGZDUH�6HWXS

$OO� �� RI� WKH� ')3���� SRUWV� �3RUW� ����� DQG� ��
DFFHSW�D���SLQ�PDOH�'�FRQQHFWRU��7KH�3&�XVHG
PD\� UHTXLUH� D� ��� RU� ���SLQ� FRQQHFWRU�� $� QXOO
PRGHP�FDEOH�LV�XVHG�WR�FRQQHFW�WKH�3&�WR�WKH
UHOD\� ZLWKRXW� D� PRGHP�� � 1XOO� PRGHP� FDEOHV
DUH� VKRZQ� LQ� &KDSWHU� �� ²� ')3�/LQN� 8VHUV
*XLGH�IRU�FRQQHFWLQJ�WR�WKH�')3����WR�D�3&�

3&�6RIWZDUH�6HWXS

7KH� VRIWZDUH� VHWXS� FRQVLVWV� RI� VWDUWLQJ
:LQGRZV�� � ORDGLQJ� WKH� VRIWZDUH� LQWR� WKH� 3&�
VWDUWLQJ� WKH� SURJUDP�� DQG� FRQILJXULQJ� WKH
SURJUDP�WR� WKH�SRUW�DQG�EDXG� UDWH�RI� WKH�3&
DQG� ')3����� � ')3����/,1.� LV� D� :LQGRZV
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SURJUDP���5HIHU�WR�&KDSWHU���²�')3������/LQN
8VHUV� *XLGH� RU� WKH� PDQXDOV� WKDW� FDPH� ZLWK
\RXU� FRPSXWHU� IRU� GLUHFWLRQV� RQ� XVLQJ� D
PRXVH��PHQX�EDUV��GLDORJ�ER[HV�DQG�ZLQGRZV�

/RDG�	��6WDUW�')3����/,1.

�� 8VH�WKH�LQVWDOODWLRQ�JXLGH� LQ�&KDSWHU���²
')3������/LQN�8VHUV�*XLGH�IRU�GLUHFWLRQV
RQ�ORDGLQJ�')3����/,1.�LQWR�WKH�3&�

�� 'RXEOH�FOLFN� RQ� WKH� JURXS� LFRQ� WKDW
FRQWDLQV� ')3����/,1.� WR� RSHQ� WKH
ZLQGRZ�

�� 6WDUW� WKH� SURJUDP� E\� GRXEOH�FOLFNLQJ� WKH
')3����/,1.�LFRQ�

6HW�WKH�/RFDO�3&�FRQILJXUDWLRQ�

�� :KHQ� \RX� VWDUW� ')3����/,1.� WKH� PDLQ
PHQX�EDU�LV�GLVSOD\HG�

�� &OLFN�RQ� WKH�6XSSRUW� )XQF����PHQX� LWHP�
7KHQ� FOLFN� RQ� WKH� +RVW� 6HWXS���� PHQX
LWHP�� 7KHQ� FOLFN� RQ� WKH� 3RUWV«� PHQX
LWHP�

�� (QWHU� WKH� FRPPXQLFDWLRQV� SRUW� QXPEHU
WKDW�\RX�DUH�XVLQJ�RQ�\RXU�3&�E\�FOLFNLQJ
LQ�WKH�ER[�

�� 6HOHFW�2.�ZKHQ�WKH�SRUW�LV�FRQILJXUHG�

6HW�8S�D�7HVW�8QLW�'HVFULSWLRQ

7KH� QH[W� VWHS� LV� WR� FUHDWH� D� QHZ� 8QLW
'HVFULSWLRQ� WKDW� PDWFKHV� WKH� ')3���
V� EDXG
UDWH��SKRQH�QXPEHU��DQG�VZLWFK�FRGH��8VXDOO\�
WKH�')3���� LV� DFFHVVHG� ORFDOO\� GXULQJ� WHVWLQJ�
WKHUHIRUH�� WKH� 3+21(� 180%(5� DQG
6:,7&+� &2'(� DUH� OHIW� EODQN�� 7KH� %$8'
5$7(�LV�VHW�WR�WKH�IDFWRU\�VHWWLQJ�RI������ZLWK
RQH�VWRS�ELW�DQG�QR�SDULW\�

�� 6HOHFW�WKH�'(9,&(�6(783�KHDGLQJ�IURP
WKH�'(9,&(�PHQX�

�� :KHQ� SURPSWHG� IRU� WKH� 'HYLFH� 1DPH�
VHOHFW� $''�� $� QHZ� XQLW� GHVFULSWLRQ� LV
FUHDWHG� DQG� PXVW� QRZ� KDYH� SDUDPHWHUV
VHW�IRU�LW��7KH�'HYLFH�6HWXS�PHQX�DSSHDUV
ZLWK�VSDFHV�IRU�'(9,&(�1$0(��81,7�,'�
%$8'� 5$7(�� 6723� %,76�� 3$5,7<�
3+21(�180%(5��DQG�6:,7&+�&2'(��

�� $W� WKH� '(9,&(� 1$0(� SURPSW� W\SH� LQ
$''���$W�WKH�81,7�,'�SURPSW�� W\SH� LQ��
DQG� SUHVV� 7$%�� �7KLV� VKRXOG�PDWFK� WKH
XQLW�,'�RI�WKH�XQLW�\RX�DUH�WHVWLQJ��

�� $W� WKH� %$8'�5$7(� SURPSW�� VHOHFW� ����
DQG�SUHVV�7$%�

�� $W� WKH� 6723� %,76� SURPSW�� VHOHFW� �� DQG
SUHVV�7$%�

�� $W� WKH� 3$5,7<� SURPSW�� VHOHFW� 1RQH� DQG
SUHVV�7$%�

�� 7KH� 8QLW� 'HVFULSWLRQ� IRU� 7(67� LV
FRPSOHWH�� (QWHU� 2.� WR� UHWXUQ� WR� WKH
'HYLFH� 'LUHFWRU\�� DQG� FOLFN� RQ� &ORVH� WR
UHWXUQ�WR�WKH�0DLQ�0HQX�

5HOD\�6HWXS

%HIRUH� VKLSPHQW�� WKH� UHOD\� LV� VHW� ZLWK� IDFWRU\
GHIDXOW� VHWWLQJV�� 7KHVH� LQFOXGH� WKH� 8QLW� ,'�
WKH� %DXG� 5DWH�� DQG� WKH� )DFWRU\� 3DVVZRUGV�
7KH� GHIDXOW� FRPPXQLFDWLRQV� SDUDPHWHUV� DUH
OLVWHG�LQ�7DEOH��²��

3DUDPHWHU 6HWWLQJ

8QLW�,' �

9LHZ�3DVVZRUG ')3'�

&RQWURO�3DVVZRUG ')3&�

6HWWLQJV�3DVVZRUG ')36�

0DVWHU�3DVVZRUG ')30�

%DXG�5DWH ����

7DEOH��²���)DFWRU\�GHIDXOW�FRPPXQLFDWLRQ
SDUDPHWHUV�

/RJJLQJ�,QWR�WKH�5HOD\

�� 6HOHFW� &211(&7� IURP� WKH� '(9,&(
PHQX�

�� 6HOHFW� WKH� 7(67� GHYLFH� MXVW� FUHDWHG�
')3����/,1.�ZLOO�SURPSW�IRU�D�SDVVZRUG�
,I�WKLV�LV�WKH�ILUVW�UHOD\�ORJLQ��DIWHU�ORJJLQJ
LQ��WKH�SDVVZRUGV�OLVWHG�LQ�7DEOH��²��PXVW
EH� FKDQJHG� EHIRUH� DQ\� UHOD\� IXQFWLRQV
H[FHSW� &+$1*(� 3$66:25'� DQG
/2*287� ZLOO� RSHUDWH�� 6HH� &KDSWHU� �� ²
')3������/LQN�8VHUV�*XLGH�IRU�GHWDLOV�RQ
FKDQJLQJ�D�SDVVZRUG���,I�\RX�KDYH�DOUHDG\
FKDQJHG�WKH�IDFWRU\�SDVVZRUGV�\RX�FDQ�JR
WR�VWHS���
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�� 7\SH� LQ� WKH� FXUUHQW� SDVVZRUG� DQG� SUHVV
2.��,I�WKH�SDVVZRUG�LV�QRW�NQRZQ��UHIHU�WR
&KDSWHU� �� ²� ')3�/LQN� 8VHUV� *XLGH� IRU
GHWDLOV� RQ� GLVSOD\LQJ� WKH� FXUUHQW
SDVVZRUG�

�� ,I� LW� ZDV� D� VXFFHVVIXO� ORJLQ�� WKH� ')3����
/,1.� UHVSRQGV�ZLWK� WKH�PDLQ� FRQQHFWHG
PHQX�

,I�WKLV�ZDV�DQ�LQLWLDO�ORJLQ��ZLWK�WKH�IDFWRU\
SDVVZRUGV��\RX�PXVW�FKDQJH�WKH�SDVVZRUG�
ORJ�RXW��DQG� ORJ� LQ�DJDLQ�� LQ�RUGHU� WR�JHW
FRPSOHWH�DFFHVV�RI�DOO�WKH�')3����PHQXV�

�� 6HOHFW�/2*287�IURP�WKH�'(9,&(�PHQX
DQG�VHOHFW�<(6�

6HWWLQJ�&KDQJHV

6HWWLQJ� FKDQJHV� UHTXLUHG� IRU� D� SDUWLFXODU� WHVW
DUH� OLVWHG� EHIRUH� WKH� WHVW�� $� VHWWLQJ� FDQ� EH
FKDQJHG� HLWKHU� LQGLYLGXDOO\� RU� IRU� DQ� HQWLUH
JURXS�$�SURFHGXUH�IRU�DQG�H[DPSOH�RI�KRZ�WR
FKDQJH� VHWWLQJV� LV� SURYLGHG� LQ� &KDSWHU� �� ²
')3���� �� /LQN� 8VHUV� *XLGH� RU� &KDSWHU� ��� �
&RPPXQLFDWLRQV�

,W� LV� LPSRUWDQW� WR� UHPHPEHU� WR� VHOHFW� 6(1'
(1'�IURP�WKH�')3����6(77,1*6�PHQX�DIWHU
DOO� VHWWLQJV� FKDQJHV� IRU� D� SDUWLFXODU� WHVW� DUH
FRPSOHWH�� 7KLV� LV� QHFHVVDU\� EHFDXVH� VHWWLQJV
DUH� VWRUHG� LQ� D� EXIIHU� VR� WKDW� WKH\� FDQ� DOO� EH
GRZQORDGHG� DW� RQFH�� 6HOHFWLQJ� 6(1'� (1'
FKDQJHV�WKH�VHWWLQJV�LQ�WKH�UHOD\�LWVHOI�

,QLWLDO�7HVW�6HWXS

%HIRUH� EHJLQQLQJ� D� WHVW�� WKH� UHOD\� VHWWLQJV
VKRXOG� EH� FKHFNHG� IRU� UHIHUHQFH� DQG
YHULILFDWLRQ�� 7KH� IDFWRU\� VHWWLQJV� DUH� OLVWHG� LQ
&KDSWHU� ��²�&DOFXODWLRQ�RI� 6HWWLQJV�� <RX�PD\
XVH�HLWKHU� WKH�FRPPXQLFDWLRQV�SRUWV� RU� VFUROO
WKURXJK� WKH� VHWWLQJV� WR� HQVXUH� WKH\� DOO�PDWFK
WKH�GHIDXOWV�

2QFH� XSORDGHG�� WKH� FXUUHQW� ')3���� VHWWLQJV
FDQ�EH�VDYHG�WR�D�GLVN� ILOH�VR� WKDW� WKH\�FDQ�EH
GRZQORDGHG� WR� WKH� ')3���� ZKHQ� WHVWLQJ� LV
FRPSOHWHG��8VH� WKH�6$9(�FRPPDQG�DIWHU� WKH
VHWWLQJV� KDYH� EHHQ� ORDGHG� IURP� WKH� UHOD\�
')3����/,1.�SURPSWV�IRU�D�QDPH�IRU�WKH�ILOH�
DIWHU�ZKLFK�\RX� VKRXOG�HQWHU�D� YDOLG�06�'26
ILOHQDPH��0RUH�LQIRUPDWLRQ�RQ�KRZ�WR�XVH�WKLV

FRPPDQG� FDQ� EH� IRXQG� LQ� &KDSWHU� �� ²
')3���� �� /LQN� 8VHUV� *XLGH� RU� &KDSWHU� ��� �
$6&,,�&RPPXQLFDWLRQV�

�²��*HQHUDO�5HOD\�7HVWV

7��²�5HOD\�6WDWXV�DQG�'LVSOD\�7HVWLQJ

7KH�')3���·V� 6WDWXV� LV� UHSRUWHG� WKURXJK� WKH
.H\SDG�'LVSOD\� ,QWHUIDFH� DQG� WKURXJK
')3����/,1.�� � ,I� D� V\VWHP� HUURU� FDXVHV
UHOD\LQJ� IXQFWLRQV� WR� FHDVH�� WKH� 6(/)� 7(67
VWDWXV� /('� WXUQV� UHG� DQG� WKH� FULWLFDO� DODUP
FRQWDFW�FORVHV��7KLV�ZLOO�DOVR�SXW�WKH�UHOD\�LQWR
D� &200� 21/<� PRGH�� ZKLFK� ZLOO� QRW� DOORZ
UHOD\�RSHUDWLRQV�

6WDWXV�&KHFN

7KLV� WHVW� GHPRQVWUDWHV� WKH� XVH� RI� WKH
.H\SDG�'LVSOD\�,QWHUIDFH�WR�FKHFN�UHOD\�VWDWXV�
6HH

&KDSWHU� �� ²� � ')3���� �� /LQN� 8VHUV� *XLGH� RU
&KDSWHU� ��� �� $6&,,� &RPPXQLFDWLRQV� IRU
IXUWKHU�GHWDLOV�

�� 2QO\� WKH� GF� SRZHU� VXSSO\� YROWDJH� LV
UHTXLUHG� IRU� WKLV� WHVW�� $SSO\� WKH� UDWHG�GF
SRZHU� DQG� ZDLW� IRU� LQLWLDOL]DWLRQ� WR
FRPSOHWH� �LI� WKLV� KDV� QRW� EHHQ� GRQH
DOUHDG\���DV�LQGLFDWHG�E\�WKH�JUHHQ�/('�

�� 3UHVV�WKH�,1)�NH\��WKH�GLVSOD\�VKRXOG�VKRZ

���')3����67$786

�� 3UHVV� WKH� (17� NH\�� 7KH� GLVSOD\� VKRXOG
FRQWDLQ

���� 6\VWHP�6WDWXV

3UHVV� WKH� (17� NH\� DJDLQ�� � 7KH� GLVSOD\
VKRXOG�FRQWDLQ

1R�(UURUV�'HWHFWHG

ZKLFK�PHDQV�WKDW�WKH�UHOD\�LV�RSHUDWLRQDO
DQG�WKHUH�DUH�QR�HUURUV�

1RWH��,I�WKH�UHOD\�LV�HYHU�IRXQG�WR�EH�LQ�&200
21/<� PRGH�� FKHFN� WKH� 67$786� RI� WKH
')3���� DQG� UHFRUG� WKH� LQIRUPDWLRQ� IRU� DOO
FDWHJRULHV� RI� 67$786� EHIRUH� FDOOLQJ� *(� IRU
VHUYLFH�
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'LVSOD\�DQG�.H\SDG�7HVWV

7KH� .H\SDG�'LVSOD\� ,QWHUIDFH� 7HVW� LV� EXLOW
LQWR�WKH�VRIWZDUH�DQG�DOORZV�WHVWLQJ�WKH�NH\SDG
DQG�WKH�GLVSOD\�

�� $SSO\� UDWHG� GF� SRZHU� DQG� ZDLW� IRU
LQLWLDOL]DWLRQ�WR�FRPSOHWH��DV� LQGLFDWHG�E\
WKH�JUHHQ�32:(5�/('��LI�QHFHVVDU\�

�� 3UHVV�WKH�$&7�NH\��HQWHU�LQ�WKH�$&7,21
SDVVZRUG� �1RWH�� <RX�ZLOO� KDYH� WR� FKDQJH
WKH� IDFWRU\� GHIDXOW� SDVVZRUG� LI� LW� KDVQ·W
EHHQ�FKDQJHG���WKHQ�VFUROO�ZLWK�WKH�DUURZ
NH\V� XQWLO� WKH� GLVSOD\� FRQWDLQV� WKH
KHDGLQJ�

����00,�7(67

�� 3UHVV� WKH� (17� NH\�� 7KH� GLVSOD\� VKRXOG
FRQWDLQ� WKUHH� FKRLFHV� WR� WHVW� WKH�'LVSOD\�
/('V�DQG�.H\SDG�

�������6HOHFW����'LVSOD\�DQG�SUHVV�WKH�(17�NH\�

���� &KHFN� WKDW� WKH� GLVSOD\� KDV� IRXU� URZV
ILOOHG�FRPSOHWHO\�ZLWK���� WKHQ�0�� WKHQ�,�
)ROORZLQJ�WKLV�LW�ZLOO�VKRZ�

� *(��3	&

� ')3���

3UHVV�WKH�(17��NH\��7KH�GLVSOD\�ZLOO�FKDQJH
WR�WKH�00,�7(67�PHQX�

������8V�H�WKH�$552:�NH\V�WR�VHOHFW

���/('V

DQG�SUHVV�WKH�(17�NH\���(DFK�/('�ZLOO�EH
SRZHUHG� VHTXHQWLDOO\�� �$W� WKH� HQG� RI� WKLV
WHVW� SUHVV� $&7� WR� UHWXUQ� WR� WKH� 00,
7(67�PHQX

�� 8VH�WKH�$552:�NH\V�WR�VHOHFW

���.H\ERDUG

DQG�SUHVV�(17�� �3UHVVLQJ�DQ\� VXEVHTXHQW
NH\�ZLOO�GLVSOD\�WKDW�NH\�RQ�WKH�VFUHHQ���,I
WKH�&/5�NH\�LV�SUHVVHG�WKH�WHVW�ZLOO�HQG�

�� :KHQ� WKH� WHVW� LV� FRPSOHWHG�� SUHVV� WKH
(1'�IROORZHG�E\�WKH�(17�NH\����3UHVV�WKH
&/5�NH\�WR�FOHDU�WKH�PHVVDJH�� �7KLV�HQGV
WKH�.H\SDG�'LVSOD\�,QWHUIDFH�7HVW�

7��²�&RQILJXUDEOH�2XWSXW�7HVW

7KLV� WHVW� FKHFNV� DOO� �� RI� WKH� FRQILJXUDEOH
RXWSXWV�RI�WKH�UHOD\��DQG�WKH�6(/)�7(67�UHOD\�
,W� LV� D� FRQYHQLHQW� ZD\� WR� GHWHUPLQH� SURSHU
V\VWHP�FRQQHFWLRQV�DQG�YHULI\�WKH�RSHUDWLRQ�RI
DOO� UHOD\� FRQWDFWV�� ZLWKRXW� KDYLQJ� WR� DSSO\
FXUUHQWV� DQG� YROWDJHV� WR� VLPXODWH� IDXOWV�
3URWHFWLRQ� FDQ� EH� HQDEOHG� RU� GLVDEOHG�� DV
GHHPHG�QHFHVVDU\�

1RWH�� ,I� WKLV� WHVW� LV� UXQ� UHPRWHO\� WKURXJK
')3����/,1.�� WKHQ� MXPSHU� -��� �)LJXUH� ����
VKRXOG� EH� UHPRYHG�� 1RWH� WKDW� WKH� UHOD\� LV
VKLSSHG� IURP� WKH� IDFWRU\� ZLWK� WKH� MXPSHU
UHPRYHG�DOORZLQJ�WKH�RXWSXWV�WR�RSHUDWH�

�� &RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�)LJXUH��²��

�� 3UHVV�WKH�$&7�NH\�DQG��HQWHU�WKH�FRQWURO
OHYHO�SDVVZRUG�

������8VH�WKH�$552:�NH\�WR�VHOHFW

���'LJLWDO�2XWSXW�7HVW

3UHVV� WKH� (17� NH\�� %HIRUH� D� FRQWDFW� LV
DOORZHG�WR�EH�WHVWHG��WKH�GLVSOD\�SURPSWV

',6$%/(�3527(&7,21"

3UHVV�WKH���<�NH\�IROORZHG�E\�WKH�(17�NH\
WR�WXUQ�SURWHFWLRQ�RII��:KHQ�SURWHFWLRQ�LV
WXUQHG�RII�WKH�6(/)�7(67�/('�LV�WXUQHG
RQ�� � 3URWHFWLRQ� UHPDLQV� RII� XQWLO� WKH� WHVW
PRGH�LV�HQGHG���,I�GHVLUHG��SURWHFWLRQ�FDQ
EH�OHIW�HQDEOHG�GXULQJ�WKH�WHVW��

�� 6HOHFW� WKH� RXWSXW� WR� WHVW� E\� XVLQJ� WKH
$552:� NH\V� WR� VFUROO� WR� WKH� GHVLUHG
RXWSXW��VXFK�DV�287387���DQG�SUHVV�WKH
(17�NH\�

:KHQ� WKH� GLJLWDO� RXWSXW� LV� FKRVHQ�� WKH
VHOHFWHG� UHOD\� RXWSXW� FORVHV�� 9HULI\� WKDW
WKH�RXWSXW�XQGHU�WHVW�KDV�FORVHG��XVLQJ�DQ
RKPPHWHU� RU� RWKHU� VXLWDEOH� GHYLFH�� 7KH
RXWSXW� UHOD\� ZLOO� HQHUJL]H� IRU� ��� VHFRQGV
DQG�WKHQ�GH�HQHUJL]H�

�� $IWHU� WKH� RXWSXW� LV� WHVWHG�� VFUROO� WR� WKH
QH[W� RXWSXW� WR� WHVW�� WKHQ� SUHVV� WKH� (17
NH\�� 7KLV� RXWSXW� FORVHV� DQG� ZLOO� UHPDLQ
HQHUJL]HG� IRU� ��� VHFRQGV� WKHQ� LW� ZLOO� GH�
HQHUJL]H�� &RQWLQXH� LQ� WKLV� IDVKLRQ� XQWLO
DOO�RXWSXWV�DUH�WHVWHG�



&KDSWHU����$FFHSWDQFH�3HULRGLF�7HVWV *(.²������

���

�� (QG�WKH�WHVW�PRGH�E\�VFUROOLQJ�WR�WKH
(1'�7(67�02'(

VHOHFWLRQ��WKHQ�SUHVV�WKH�(17�NH\�

7KH�GLVSOD\�ZLOO�VKRZ�

(1$%/(�3527(&7,21"

3UHVV�WKH���<�NH\�IROORZHG�E\�WKH�(17�NH\
WR�WXUQ�SURWHFWLRQ�RQ��:KHQ�SURWHFWLRQ�LV
WXUQHG�RQ�WKH�6(/)�7(67�/('�LV�WXUQHG
RII�
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6HOI�7HVW $$�� $$��

�7KHVH�FRQWDFWV�DUH�VKLSSHG�IURP
WKH�IDFWRU\�LQ�WKH�QRUPDOO\�RSHQHG
SRVLWLRQ�

���������� ���� ���� �81,7

������ ������81'(5�7(67
��

��;

����&RQWLQXLW\ �������&RQILJXUDEOH
�������7HVWHU �������2XWSXWV

�������6HH�WDEOH�RQ�OHIW�
�<��

$$��

5DWHG�'&�3RZHU
����6XSSO\
���RU�����9'&

$$��

�������

������ 685*(�*5281'

)LJXUH�����&RQILJXUDEOH�2XWSXWV�WHVW�FRQQHFWLRQV�GLDJUDP�

+

-
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7��²�&RQILJXUDEOH�,QSXW�7HVW

7KH� ')3���� LQFOXGHV� HLJKW� FRQILJXUDEOH
LQSXWV� ZKLFK� SURYLGH� JUHDW� IOH[LELOLW\� LQ
DSSO\LQJ�DQG�WHVWLQJ�WKH�UHOD\�

7KH� FRQILJXUDEOH� LQSXWV� DUH� SURJUDPPHG� WR
GHWHUPLQH�KRZ�WKH\�ZLOO�EH�XVHG��)RU�H[DPSOH�
RQH� LQSXW� FRXOG� EH� XVHG� WR� WULJJHU
RVFLOORJUDSK\��ZKLOH�DQRWKHU� FRXOG�EH�XVHG� WR
VHOHFW�D�VHWWLQJV�JURXS�

,Q�WKH�WHVW�FDVH�EHORZ��WKH�GLJLWDO�LQSXWV�ZLOO�EH
WHVWHG� WR� VKRZ� WKDW� WKH\� FDQ� FRUUHFWO\� GHWHFW
WKH�DSSOLFDWLRQ�RI�YROWDJH�WR�WKHLU�LQSXWV���<RX
FDQ�GHWHUPLQH� WKDW� WKH� LQSXWV� VHH� WKH� YROWDJH
WKURXJK�WKH�&217�&219�67$786�PHQX�RQ
WKH�.H\SDG�?�'LVSOD\�,QWHUIDFH�

7R� SHUIRUP� WKH� &RQILJXUDEOH� ,QSXW� 7HVW�
FRQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�)LJXUH�����

7KH�VWHSV�RI�WHVW�7��DUH�DV�IROORZV�

���� $SSO\� UDWHG� '&� DFURVV� &&�� �$%��$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

����$SSO\� UDWHG�'&� DFURVV� &&�� �$%���$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

���� �$SSO\�UDWHG�'&�DFURVV�&&���$%���$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

��� � $SSO\� UDWHG� '&� DFURVV� &&� �$%���$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

��� �$SSO\� UDWHG�'&�DFURVV�&&�� �$%���$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

���$SSO\� UDWHG� '&� DFURVV� &&�� �$%���$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

���$SSO\� UDWHG� '&� DFURVV� &&�� �$%���$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

���$SSO\� UDWHG� '&� DFURVV� &&�� �$%���$%����
8VLQJ� WKH� NH\SDG� SUHVV� WKH� ,1)� NH\� DQG
VFUROO�WR�

���� &RQW�&RQY�6WDWXV

3UHVV� WKH� (17� NH\� DQG� FKHFN� WKDW� WKH
GLVSOD\�VKRZV�WKDW�&&��LV�&/26(�� � �3UHVV
WKH�&/5�NH\�

7��²�$&�6\VWHP�,QSXW�7HVW

7KLV�WHVW�XVHV�WKH�3UHVHQW�9DOXHV�WR�GHWHUPLQH
WKDW� WKH� YROWDJHV� DQG� FXUUHQWV� DUH� FRQQHFWHG
SURSHUO\�WR�WKH�WHUPLQDO�VWULS��7KH�0DJ�$QJOH
'DWD� IXQFWLRQ� ZLOO� EH� XVHG� WR� YHULI\� WKDW� WKH
UHOD\�PHDVXUHV�WKH�PDJQLWXGH�DQG�DQJOH�RI�WKH
YROWDJHV�DQG�FXUUHQWV�FRUUHFWO\�

�� &RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�)LJXUH��²��
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��� 6HW� 9$� WR� ��� 9UPV� ���� 9%� WR� ��� 9UPV� ²
�������9&�WR����9UPV�������,$�WR�����$UPV
����,%�WR���$UPV�²������DQG��,&�WR���$UPV
�����

�� 3UHVV� WKH� ,1)� NH\� RQ� WKH� NH\SDG�� 6FUROO�
XVLQJ�WKH�$552:�NH\V��WR�WKH�KHDGLQJ�

���0DJ�$QJOH�'DWD

DQG� SUHVV� WKH� (17� NH\�� 7KH� SUHVHQW
YDOXHV� DUH� QRZ� GLVSOD\HG�� � 1RWH�� � 7KLV
UHSRUW�LV�RQO\�XSGDWHG�ZKHQ�ILUVW�HQWHUHG�

���� 6FUROO� WR� � WKH� YDOXHV� RI� 9$�� 9%�� DQG�9&
DQG�YHULI\�WKDW�WKH�YROWDJHV�DUH�ZLWKLQ�±�
YROWV�RI�WKH�YROWDJH�VRXUFH�VHWWLQJ�DQG���
RI� VHWWLQJ�� 7KLV� YHULILHV� WKH� FRQQHFWLRQV
RI�WKH�YROWDJH�VRXUFHV�

���� 6FUROO�WR��WKH�YDOXHV�RI�,$��,%��DQG�,&�DQG
YHULI\�WKDW�WKH�FXUUHQWV�DUH�ZLWKLQ�����RI
WKH� FXUUHQW� VRXUFH� VHWWLQJ� DQG� ��� RI
VHWWLQJ�� 7KLV� YHULILHV� WKH� FRQQHFWLRQV� RI
WKH�FXUUHQW�VRXUFH�

1RWH��7R�WHVW�WKH�FXUUHQW�LQ�WKH�1HXWUDO�UHGXFH
WKH�FXUUHQW�LQ�SKDVHV�%�DQG�&�WR�]HUR�DQG
FKHFN� WKDW� WKH� FXUUHQW� LQ� WKH� 1HXWUDO� LV
ZLWKLQ�����RI�WKH�VRXUFH�VHWWLQJ�

����5HGXFH�WKH�WHVW�FXUUHQW�WR�]HUR�DPSV�

7����,QVXODWLRQ�7HVW

1RWH�� � 7KLV� WHVW�� DW� WKH� YHU\� OHDVW�� ZLOO
GHJUDGH�WKH�LQVXODWLRQ�OLIH�RI� WKH�')3����
DQG� LI� SHUIRUPHG� LQFRUUHFWO\�� FRXOG� FDXVH
SHUPDQHQW� GDPDJH� WR� VHYHUDO� RI� WKH
HOHFWURQLF� SDUWV� RI� WKH� ')3����� � ,W� LV� QRW
UHFRPPHQGHG� WKDW� WKLV� WHVW�EH�SHUIRUPHG
RQ�HDFK�QHZ�')3������7KLV�VHFWLRQ�LV�RQO\
DQ� H[SODQDWLRQ� RQ� KRZ� WR� FRQGXFW� ERWK
WKH�$&�DQG�'&�KL�SRW�WHVWLQJ�

7R�FRUUHFWO\�KL�SRW�WKH�')3����\RX�PXVW�ILUVW
JURXS� WRJHWKHU� FRPPRQ� SRLQWV� RI� WKH� UHOD\�
7KH�KL�SRW�JURXSV�DUH�VKRZQ�LQ�7DEOH�����

7DEOH�����+L�3RW�*URXSV�RI�WKH�')3���

*URXS�� 7HUPLQDO�1XPEHUV
� $$���$$�
� $$���$$�
� $$���$$�
� $$���$$�
� $$���$$��
� $$����$$��
� $$����$$��
� $$����$$��
� $$����$$��
�� $$����$$��
�� $$����$$��
�� $%���$%��
�� $%���$%��
�� $%���$%��
�� $%���$%��
�� $%���$%��
�� $%���$%��
�� $%���$%��
�� $%���$%��
�� $%���$%��
�� $%����$%��
�� $%����$%��
�� $%����$%��
�� $%����$%��
�� $%����$%��
�� $%����$%��
�� $%����$%��
�� 6XUJH�*1'

'&�+L�3RW�7HVW

&RPPRQ�0RGH�7HVWLQJ� ��7KLV� WHVW�ZLOO� DSSO\
WKH� '&� YROWDJH� DFURVV� DOO� JURXSV� DQG� VXUJH
*1'�

��� -XPSHU�WRJHWKHU�JURXSV���WKURXJK����
��� 3ODFH� WKH�QHJDWLYH� ���� WHUPLQDO� RI� WKH�'&

KL�SRW� WHVWHU� WR� JURXS� ��� �6XUJH� *1'
VWXG��

��� 3ODFH� WKH� SRVLWLYH� ���� WHUPLQDO� RI� WKH�'&
KL�SRW�WHVWHU�WR�WKH�JURXSV���WKURXJK����

��� 6ORZO\� LQFUHDVH� WKH� '&� YROWDJH� WR� ����
9ROWV� DQG� PDLQWDLQ� WKDW� YROWDJH� IRU� �
PLQXWH���9HULI\�WKDW�QR�EUHDNGRZQ�RFFXUV�

��� 'HFUHDVH�WKH�'&�YROWDJH�WR���YROWV�
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7UDQVYHUVH� 0RGH� 7HVWLQJ� �� 7KLV� WHVW
ZLOO� DSSO\� WKH� '&� YROWDJH� DFURVV� HDFK
JURXS� LQGLYLGXDOO\�� � 6HH� 7DEOH� ���� IRU
ZKLFK� JURXSV� ZLOO� UHFHLYH� WKH� QHJDWLYH
���� WHUPLQDO� DQG� ZKLFK� JURXSV� ZLOO
UHFHLYH�WKH�SRVLWLYH�����WHUPLQDO�

7DEOH�����+L�3RW�7HVW�*URXSV

7HVW� ����7HUPLQDO ����7HUPLQDO
� *URXS�� *URXS�������
� *URXS�� *URXS�������
� *URXS�� *URXS�������
� *URXS�� *URXS�������
� *URXS�� *URXS�������
� *URXS�� *URXS�������
� *URXS�� *URXS�������
� *URXS�� *URXS�������
� *URXS�� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS��������
�� *URXS��� *URXS���

��� 6HW�XS� '&� KL�SRW� WHVWHU� DFFRUGLQJ� WR
WHVW����LQ�7DEOH�����

��� 6ORZO\� LQFUHDVH� YROWDJH� WR� ����� 9'&
DQG� PDLQWDLQ� WKDW� YROWDJH� IRU� �
PLQXWH�� � 9HULI\� WKDW� QR� EUHDNGRZQ
RFFXUV�

��� 'HFUHDVH�YROWDJH�WR���9'&�
��� 5HSHDW� VWHSV� �� WKURXJK� �� IRU� WHVWV� �

WKURXJK����RI�7DEOH�����

$&�+L�3RW�7HVWLQJ

7KH�VHWXS�IRU�WKLV�WHVW�UHTXLUHV�WKH�UHPRYDO
RI� WKUHH� FRQQHFWLRQV�� � 7KH� WKUHH
FRQQHFWLRQV� DUH� MXPSHUV� -��� DQG� -��� RQ
)LJXUH� ���� DQG� WKH� EUDLGHG� FDEOH� MRLQLQJ
WKH� VXUJH� FDSDFLWRU� ERDUG� WR� WKH� 5),
ERDUG�� � 7KH� EUDLGHG� FDEOH� FDQ� EH� IRXQG
RQ� WKH� ULJKW� VLGH� RI� WKH� ��� SLQ� FDUG�HGJH
FRQQHFWRU�� ORFDWHG� DERYH� WKH� PDJQHWLFV
PRGXOH�� � 2QFH� WKHVH� FRQQHFWLRQV� DUH
UHPRYH� \RX� FDQ� SHUIRUP� WKH� $&� +L�SRW
WHVW�

1RWH�� � $IWHU� UHPRYLQJ� WKH� EUDLGHG� FDEOH
IURP� WKH� VXUJH� FDSDFLWRU� ERDUG�� \RX�PXVW
FRYHU� WKLV� FDEOH� ZLWK� DQ� LQVXODWRU� GXULQJ
WKH� $&� KL�SRW� WHVW�� � )DLOXUH� WR� FRYHU� WKLV
FDEOH�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�UHOD\�

7R� FRUUHFWO\� KL�SRW� WKH� ')3���� \RX�PXVW
ILUVW�JURXS�WRJHWKHU�FRPPRQ�SRLQWV�RI�WKH
UHOD\�� � 7KH� KL�SRW� JURXSV� DUH� VKRZQ� LQ
7DEOH�����

&RPPRQ� 0RGH� 7HVWLQJ� �� 7KLV� WHVW� ZLOO
DSSO\�WKH�$&�YROWDJH�DFURVV�DOO�JURXSV�DQG
VXUJH�*1'�

��� -XPSHU�WRJHWKHU�JURXSV���WKURXJK����
��� 3ODFH� WKH� QHJDWLYH� ���� WHUPLQDO� RI� WKH

$&� KL�SRW� WHVWHU� WR� JURXS� ��� �6XUJH
*1'�VWXG��

��� 3ODFH� WKH� SRVLWLYH� ���� WHUPLQDO� RI� WKH
$&� KL�SRW� WHVWHU� WR� WKH� JURXSV� �
WKURXJK����

��� 6ORZO\� LQFUHDVH� WKH�$&�YROWDJH� WR�����
9ROWV� DQG� PDLQWDLQ� WKDW� YROWDJH� IRU� �
PLQXWH�� � 9HULI\� WKDW� QR� EUHDNGRZQ
RFFXUV�

��� 'HFUHDVH�WKH�$&�YROWDJH�WR���YROWV�

$IWHU�FRPSOHWLQJ� WKLV� WHVW� UHSODFH� MXPSHUV
-��� DQG� -��� IURP� )LJXUH� ���� DQG� WKH
EUDLGHG� FDEOH� IURP� WKH� VXUJH� FDSDFLWRU
ERDUG�
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)LJXUH�����&RQILJXUDEOH�,QSXW�7HVW�&RQQHFWLRQV
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3 PHASE,  4  WIRE
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&KDSWHU����)XQFWLRQDO�7HVWV

����)XQFWLRQ�7HVWV

7KH� IROORZLQJ� VHFWLRQ� DWWHPSWV� WR� WHVW� HYHU\
PDMRU� IXQFWLRQ� FRQWDLQHG� LQ� WKH� ')3����
%HFDXVH� WKH� ')3���� KDV� LQWHJUDWHG� D� ZLGH
UDQJH� RI� IXQFWLRQV�� WHVWLQJ� DOO� RI� WKHP� ZLOO
UHTXLUH� VXEVWDQWLDO� WLPH�� � 7KLV�� KRZHYHU�� LV
XQQHFHVVDU\�WR�SURYH�WKDW�HYHU\�')3����ZRUNV
FRUUHFWO\�� � 6XFFHVVIXOO\� SHUIRUPLQJ� WKH
DFFHSWDQFH� WHVW� RI� WKH� SUHYLRXV� VHFWLRQ� ZLOO
JXDUDQWHH�FRUUHFW�RSHUDWLRQ�RI�WKH�UHOD\�

7KH�')3���� LV� D�PLFURSURFHVVRU� EDVHG� UHOD\�
$IWHU�WKH�DQDORJ�WR�GLJLWDO�FRQYHUWHU�VHQGV�WKH
GDWD� WR� WKH� SURFHVVRU� UHJDUGLQJ� WKH� LQSXW
VLJQDOV�� DOO� FDOFXODWLRQV� DQG� GHFLVLRQ� DUH
SHUIRUPHG� E\� WKH� ,QWHO� ���� SURFHVVRU
FRQWDLQHG� LQ� WKH� ')3����� � ,Q� VKRUW�� LI� WKH
SURFHVVRU� FDQ� PHDVXUH� FXUUHQW� DQG� YROWDJH
FRUUHFWO\� LW� FDQ� SHUIRUP� DOO� RI� WKH� IXQFWLRQV
HTXDOO\�FRUUHFWO\�

7KLV�VHFWLRQ�LV�KHOSIXO�IRU�ILUVW�WLPH�XVHUV�ZKR
ZDQW�WR�TXLFNO\�EHFRPH�IDPLOLDU�ZLWK�WKH�UHOD\�

0HDVXULQJ�8QLW�7HVWV
7���+L=�7HVW
7���,2&�3KDVH�7HVW
7���72&�3KDVH�7HVW
7���,2&�*1'�7HVW
7���72&�*1'�7HVW
7���1HJDWLYH�6HTXHQFH�,2&�7HVW
7���1HJDWLYH�6HTXHQFH�72&�7HVW
7���8QGHU�9ROWDJH�7HVW
7���2YHU�9ROWDJH�7HVW
7����8QGHU�)UHTXHQF\�7HVW
7����2YHU�)UHTXHQF\�7HVW
7����5HFORVHU�7HVW
7����3KDVH�'LUHFWLRQDO����3
7����*1'�'LUHFWLRQDO��9ROW��3RODU����*���9��
7����*1'�'LUHFWLRQDO���&XUU��3RODU����*���,��
7����1HJDWLYH�6HTXHQFH�*1'�'LUHFW�����1�
7����6\QF�&KHFN

,QLWLDO�6HWXS

%HIRUH� VWDUWLQJ� WKH� IXQFWLRQDO� WHVW� SHUIRUP� D
%8/.� 6(77,1*6� '2:1/2$'� RI� WKH
IROORZLQJ�VHWWLQJV�

')3B)$&7�6(7
')3B&21)�(;3

7KHVH�ILOHV�FDQ�EH�IRXQG�LQ�\RXU�')3����/,1.
GLUHFWRU\�

%XON� 6HWWLQJV� 'RZQORDG� LV� SHUIRUP� E\� ILUVW
ORJJLQJ� LQWR� WKH� UHOD\� ZLWK� WKH� VHWWLQJV
SDVVZRUG� DQG� WKHQ� VHOHFWLQJ� %XON� 6HWWLQJV
'RZQORDG� IURP� WKH� 6HWWLQJV�PHQX�� � 3ODFH� D
FKHFN�PDUN� LQ� FDWHJRULHV� 6HWWLQJV� *URXS� ��
DQG�&RQILJXUDEOH�/RJLF����� �$OVR��FKHFN�WKDW
WKH� ILOH� VHOHFWHG� IRU� 6HWWLQJV� *URXS� ��� LV
')3B)$&7�6(7�DQG�WKH�ILOH�IRU�&RQILJXUDEOH
/RJLF� ��� ZLOO� EH� ')3B&21)�6(7�� � 7KLV� ZLOO
VHQG� ')3B)$&7�6(7� WR� VHWWLQJV� JURXS� ��
DQG� ')3B&21)�(;3� FRQILJXUDEOH� ORJLF� ���
7KLV� ZLOO� JLYH� WKH� UHOD\� WKH� LQLWLDO� VHWWLQJV
QHHGHG�WR�SHUIRUP�WKLV�WHVW�

$GGLWLRQDO�VHWWLQJ�FKDQJHV�

1(*$7,9(�6(48(1&(�29(5&855(17

�������16,2&352� �2))

�������1672&352� �2))

6(48(1&(�&225',1$7,21

�������6(4&5'� �2))

',5(&7,21$/�29(5&855(17�683(5�
�������7254�� ��������

127(�� 7KH� %XON� 6HWWLQJV� 'RZQORDG� ZLOO
FKDQJH� DOO� RI� WKH� VHWWLQJV� LQ� JURXS� ��
SUHYLRXVO\�VWRUHG�LQ�WKH�UHOD\�

&$87,21�� 7KH� GHILQHG� RXWSXW� FRQWDFW� ZLOO
FKDWWHU� ZKHQ� WKH� XQLW� XQGHU� WHVW� LV� QHDU� WKH
WKUHVKROG��'R�QRW�DOORZ�WKLV�WR�FRQWLQXH��5HPRYH
WKH� WHVW� FXUUHQW�� $� VLQJOH� FRQWDFW� FORVXUH� LV
HQRXJK�WR�GHWHUPLQH�WKDW�WKH�XQLW�SLFNHG�XS�

7��²�+L=�7HVW

7KLV�WHVW�LV�RQO\�IRU�PRGHOV�')3�;;;+;;;;

;� �'RQ·W�&DUH

7KH�+L=� IXQFWLRQ� RI� WKH� ')3���� GHWHFWV� WKH
H[LVWHQFH� RI� DUFLQJ� RU� D� GRZQ� FRQGXFWRU
VLWXDWLRQ� RQ� WKH� PRQLWRUHG� OLQH�� � 7KH
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DOJRULWKP� FRPSDUHV� WKH� DQDORJ� LQSXW� ZLWK
FHUWDLQ�VLJQDWXUH�LQGLFDWLRQV�RI�DUFLQJ�� � ,I� WKH
')3����GHWHFWV�DQ�RYHUFXUUHQW�FRQGLWLRQ�RU�D
ORVV� RI� ORDG� IROORZHG� E\� DQ� DUFLQJ� FRQGLWLRQ�
WKH� ')3���� ZLOO� VHW� WKH� '2:1&21'� IODJ
WUXH�� � ,I� RQO\� DUFLQJ� LV� GHWHFWHG�� ZLWK� QR
RYHUFXUUHQW� RU� ORVV� RI� ORDG�� LW� ZLOO� VHW� WKH
$5&'(7(&�IODJ�WUXH�

7KH� +L=� VHWWLQJV� FRQWDLQ� RYHUFXUUHQW
WKUHVKROG� VHWWLQJV� �VHWWLQJ� ������ 3&+=� DQG
VHWWLQJ�������*&+=��� � ,W� LV� WKHVH� VHWWLQJV� WKDW
PXVW� EH� H[FHHGHG� WR� REWDLQ� WKH� GRZQ
FRQGXFWRU�RXWSXW�� � ,I�GXULQJ� WKH�H[HFXWLRQ�RI
WKH� +L=� DOJRULWKP� DQ\� RI� WKH� ´FRQYHQWLRQDO
RYHUFXUUHQWµ� VHWWLQJV� DUH� H[FHHGHG� WKH� +L=
DOJRULWKP� ZLOO� EH� EORFNHG� IURP� RSHUDWLQJ� WR
DOORZ�WKH�FRQYHQWLRQDO�RYHUFXUUHQW�WR�FOHDU�WKH
IDXOW���7KHUHIRUH��WR�SHUIRUP�WKLV�WHVW�FRUUHFWO\
\RX� VKRXOG� GLVDEOH� WKH� FRQYHQWLRQDO
RYHUFXUUHQW� WR� SUHYHQW� LW� IURP� EORFNLQJ� WKH
+L=�DOJRULWKP�IURP�RSHUDWLQJ�

���� &RQQHFW�UHOD\�DV�VKRZQ�LQ�)LJXUH�����

���� 8VLQJ�WKH�.H\SDG�?�'LVSOD\�,QWHUIDFH�ORJLQ
ZLWK�\RXU�VHWWLQJV�SDVVZRUG�� �$W�WKH�PDLQ
PHQX�IRU�6HWWLQJV�HQWHU����WKHQ�SUHVV�WKH
(17�NH\�� �7KLV�ZLOO� FDXVH� WKH�')3���� WR
UH��LQLWLDOL]H�DOO�SURWHFWLRQ�IXQFWLRQV�

���� $SSO\�D�FXUUHQW�RI���$UPV�WR�WKH�SKDVH�$
LQSXW� �$$��$$���� � 7KLV� FXUUHQW� ZLOO
H[FHHG�WKH���F\FOH�RYHUFXUUHQW�+L=�VHWWLQJ
�VHWWLQJ� ������ 3&+=��� � /HDYH� FXUUHQW
DSSOLHG�IRU�DERXW���VHFRQG�

���� ,PPHGLDWHO\�DIWHU�DSSO\����$UPV�#��;�WKH
QRPLQDO� IUHTXHQF\� ����+]� IRU� ��� +]
UHOD\V� DQG� ���� +]� IRU� ��� +]� UHOD\V��
/HDYH�FXUUHQW�DSSOLHG�IRU���VHFRQGV�

���� ,PPHGLDWHO\� VZLWFK� IUHTXHQF\� WR� �;
QRPLQDO� IUHTXHQF\� ZKLOH� OHDYLQJ
DPSOLWXGH� DW� ��� $UPV�� � /HDYH� FXUUHQW
DSSOLHG�IRU���VHFRQGV�

���� 5HSHDW� VWHSV� �� DQG� �� XQWLO� WKH
'2:1&21'� /('� WXUQV� RQ� DQG
287387�� LV� HQHUJL]HG�� � 7KLV� VKRXOG
RFFXU�DERXW���PLQXWH�DIWHU�WKH�VWDUW�RI�WKH
WHVW�

���� 5HGXFH�FXUUHQW�WR���� �3UHVV� WKH�7$5*(7
5(6(7�EXWWRQ�

127(��'XULQJ�WKLV�WHVW�ERWK�WKH�'2:1&21'
IODJ�DQG�WKH�$5&'(7(&�IODJ�ZHUH�SLFNHG�XS�
7KH� '2:1&21'� IODJ� KDV� DQ� LQWHUQDO
GURSRXW� WLPH� RI� �� VHFRQGV� DQG� WKH
$5&'(7(&�IODJ�KDV�DQ�LQWHUQDO�GURSRXW�WLPH
RI� ��� PLQXWHV�� � 6R� LI� \RX� ILQG� WKDW� WKH
287387�FRQWDFWV�DUH�VWLOO�HQHUJL]HG�DIWHU�WKLV
WHVW�KDV�FRPSOHWHG�LW� LV�EHFDXVH�WKH�')3����LV
ZDLWLQJ�IRU�WKH�GURSRXW�WLPHU�WR�H[SLUH�

7��²�,2&�3KDVH�7HVW����3+

�� 6HWWLQJ�&KDQJHV�

29(5&855(17�3527(&7,21

�������,2&+,3+� �����$UPV

�������,2&+,3+'/� ����PV

�������3++,,2&352� �21

���� &RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�)LJXUH�����

���� $SSO\�����$UPV�WR�WKH�SKDVH�%�LQSXW�
�$$��$$������7KH�,2&3+3.3�IODJ�ZLOO�EH�
VHW�WUXH�LPPHGLDWHO\�DQG�287387��ZLOO�
RSHUDWH�LQ����PV�ZKHQ�,2&3+753�LV�VHW�
WUXH����7KH�%�DQG�,167�/('�ZLOO�WXUQ�RQ �

���� 5HGXFH� FXUUHQW� WR� ��� � 3UHVV� WKH� 7$5*(7
5(6(7�EXWWRQ�

���� 6HWWLQJ�&KDQJHV�

29(5&855(17�3527(&7,21

�������3++,,2&352� �2))

7��²�72&�3KDVH�7HVW����3

�� 6HWWLQJ�&KDQJHV�

29(5&855(17�3527(&7,21

�������3+72&352� �21

�������3+72&3.83� ����$UPV

�������3+70(',$/� ��

� �������3+72&&85� �,19(56(�7,0(

���� &RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�)LJXUH�����
���� $SSO\�����$UPV�WR�WKH�SKDVH�&�LQSXW�

�$$���$$�����7KH�72&3+3.3�IODJ�ZLOO�
EH� VHW�WUXH�LPPHGLDWHO\�DQG�287387��
ZLOO�RSHUDWH�LQ������V���7��������V�ZKHQ�
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72&3+753�LV�VHW�WUXH����7KH�&�/('�ZLOO�
WXUQ�RQ�

���� 5HGXFH� FXUUHQW� WR� ��� � 3UHVV� WKH� 7$5*(7
5(6(7�EXWWRQ�

���� 6HWWLQJ�&KDQJHV�

29(5&855(17�3527(&7,21

�������3+72&352� �2))

7��²�,2&�*1'�7HVW����*+

�� 6HWWLQJ�&KDQJHV�

29(5&855(17�3527(&7,21

�������,2&+,*1'� �����$UPV

�������,2&+,*1''/� ����PV

�������*B+,,2&352� �21

���� &RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�)LJXUH�����

���� $SSO\� ���� $UPV� WR� WKH� SKDVH� %� LQSXW
�$$��$$�����7KH�,2&*+3.3�IODJ�ZLOO�EH
VHW� WUXH� LPPHGLDWHO\� DQG� 287387�� ZLOO
RSHUDWH� LQ����PV�ZKHQ�,2&*+753� LV� VHW
WUXH����7KH�1�DQG�,167�/('�ZLOO�WXUQ�RQ�

���� 5HGXFH� FXUUHQW� WR� ��� � 3UHVV� WKH� 7$5*(7
5(6(7�EXWWRQ�

���� 6HWWLQJ�&KDQJHV�

29(5&855(17�3527(&7,21

�������*B+,,2&352� �2))

7��²�72&�*1'�7HVW����*

�� 6HWWLQJ�&KDQJHV�

29(5&855(17�3527(&7,21

�������*1'72&352� �21

�������*1'72&3.83� ����$UPV

�������*1'70(',$/� ��

� �������*1'72&&85� �,19(56(�7,0(

���� &RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�)LJXUH�����

���� $SSO\� ���� $UPV� WR� WKH� SKDVH� &� LQSXW
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% )XOO�3URWHFWLRQ���

& )XOO�3URWHFWLRQ�	�=HUR�VHTXHQFH�GLUHFWLRQDO����

' )XOO�3URWHFWLRQ�	�VHQVLWLYH�JURXQG�2&����

( )XOO�3URWHFWLRQ�	�V\QFKURQLVP�FKHFN����

� %DVLF�8QLW

� 3RZHU�4XDOLW\�	����GD\�GHPDQG�VWRUDJH����

� 3RZHU�4XDOLW\����

� ���GD\�GHPDQG�VWRUDJH����

$ ����56����SRUWV��IURQW�DQG�UHDU�

% ����56����SRUWV�����56����SRUW��UHDU�����

$ 5HYLVLRQ�/HYHO

� %DVLF� XQLW� FRQVLVWV� RI� SKDVH� DQG� JURXQG� 72&�,2&�� PHWHULQJ�� GHPDQG�� HYHQWV�� RVFLOORJUDSK\�
EUHDNHU�KHDOWK��EUHDNHU�IDLOXUH��UHFORVHU��XVHU�FRQILJXUDEOH�ORJLF�

)XOO� SURWHFWLRQ� FRQVLVWV� RI� WKH� EDVLF� XQLW� SOXV� QHJDWLYH�VHTXHQFH�2&�� SKDVH� GLUHFWLRQDO�� QHJDWLYH
VHTXHQFH�GLUHFWLRQDO��XQGHU�YROWDJH��RYHUYROWDJH��XQGHU�IUHTXHQF\��RYHU�IUHTXHQF\��DQG�IDXOW�ORFDWLRQ�

����GHQRWHV�H[WUD�FRVW�RSWLRQ

([DPSOH� ')3���0+%�%$� �')3��UDWHG���DPSHUHV����������9GF�RU�9DF��ZLWK�SOXJ�LQ�NH\SDG�DQG
GLVSOD\�PRGXOH��ZLWK�+L�=��IXOO�SURWHFWLRQ��SRZHU�TXDOLW\�DQG����GD\�GHPDQG�VWRUDJH��WZR
56����SRUWV�DQG�RQH�56����SRUW�
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&KDSWHU����

/2&$/�,17(5)$&(6

)URQW�3DQHO�6WDWXV�,QGLFDWRUV

7KHUH� DUH� WZHOYH� VWDWXV� DQG� WDUJHW� /('V
ORFDWHG� RQ� WKH� IURQW� SDQHO� RI� WKH� ')3���� DV
VKRZQ�LQ�)LJXUH�������7KH�3RZHU�/('�LV�JUHHQ�
WKH�/RFNRXW�/('� LV� \HOORZ��DQG�DOO� WKH�RWKHUV
DUH�UHG�

7KH� ILUVW� IRXU�/('V� VWDUWLQJ� IURP� WKH� OHIW� DUH
VWDWXV� LQGLFDWLRQV�� � :LWK� H[WHUQDO� SRZHU
DSSOLHG� �$&� RU� '&�� DQG� WKH� LQWHUQDO� SRZHU
VXSSO\�IXQFWLRQLQJ�QRUPDOO\�WKH�3RZHU�/('�LV
RQ�� � 7KH� 6HOI� 7HVW� /('� LV� QRUPDOO\� RII� DQG
WXUQV�RQ�RQO\�LI�D�VHOI�WHVW�IDLOXUH�LV�GHWHFWHG�RU
LI� WKH� UHOD\� LV� LQ� D� UHOD\� WHVW� PRGH�� � 7KH
%UHDNHU� )$,/� /('� WXUQV� RQ� ZKHQ� WKH
%5.5)$,/� IODJ� LV� VHW� WUXH� LQ� WKH� ;SUHVVLRQ
%XLOGHU�/RJLF��7KH�5(&/26(�/('�LV�RQ�ZKLOH
WKH� UHFORVHU� LV� LQ� WKH� ORFNRXW� VWDWH� RU� LI� WKH
5HFORVHU�LV�GLVDEOHG�

7KH�RWKHU�HLJKW�/('V�DUH�WDUJHWV���$Q�$��%��&�
RU� 1� /('� LV� WXUQHG� RQ� LI� DQ� RYHUFXUUHQW
IXQFWLRQ�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�SKDVH�RU
WKH� � QHXWUDO� KDV� SURGXFHG� D� WULS�� � 7KH� ,QVW

/('� WXUQV� RQ� ZKHQ� DQ\� LQVWDQWDQHRXV
RYHUFXUUHQW� IXQFWLRQ� SURGXFHV� D� WULS�� � 7KH
UHPDLQLQJ� WKUHH� /('V� WXUQ� RQ� ZKHQ� WKH
UHVSHFWLYH� ')3���� UHOD\� IXQFWLRQV� SURGXFH� D
WULS�

2SWLRQDO�.H\SDG�'LVSOD\�0RGXOH

$�SRUWDEOH�.H\ERDUG�'LVSOD\�0RGXOH��.'0��
FDQ� EH� FRQQHFWHG� WR� WKH� ')3���� UHOD\� YLD
VHULDO�SRUW��� ORFDWHG�RQ� WKH� IURQW�SDQHO�� �7KH
.'0�PD\� EH� SK\VLFDOO\� DWWDFKHG� WR� WKH� IURQW
SDQHO�RU�XVHG�DV�D�KDQG�KHOG�GHYLFH���7KHUH�LV
RQO\�RQH�IRUP�RI�WKH�.'0��DQG�LW�PD\�EH�XVHG
ZLWK�DQ\�')3����UHOD\�UHJDUGOHVV�RI�WKH�PRGHO
QXPEHU���7KH�.'0�LV�DFWLYDWHG�DV�VRRQ�DV�LW�LV
FRQQHFWHG�WR�D�')3����UHOD\�

'LVSOD\

7KH� GLVSOD\� SUHVHQWV� �� OLQHV� RI� WH[W� ZLWK� D
PD[LPXP�RI����FKDUDFWHUV�SHU�OLQH���7KH�ILUVW
OLQH� FRQWDLQV� WKH�PHQX� QDPH� DQG� FDQQRW� EH
HGLWHG� RU� VHOHFWHG�� � /LQHV� �� �� �� DUH� WKH
VHOHFWLRQV�FRQWDLQHG�ZLWKLQ�HDFK�PHQX�RU�VXE�
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PHQX�DQG�PD\�EH�HGLWHG�RU�VHOHFWHG�� �2Q�WKH
GLVSOD\�� FRQWUDVW� LV� PDLQWDLQHG� DXWRPDWLFDOO\�
+RZHYHU� FRQWUDVW�PD\�EH� DGMXVWHG� LI� UHTXLUHG
XQGHU�WKH�$&7,21�PHQX�

(YHU\� NH\VWURNH� DW� WKH� .'0� SURGXFHV� VRPH
IHHGEDFN� RQ� WKH� GLVSOD\�� � 1XPHULF� NH\V� DUH
HFKRHG�DV� WKH\�DUH�SUHVVHG��DQG� WKH�HQWHU�NH\
DOZD\V� FDXVHV� VRPH� FKDQJH� LQ� ZKDW� LV� EHLQJ
GLVSOD\HG�

.H\SDG

7KH�.'0�NH\SDG�LV�FRPSULVHG�RI�WZHQW\�NH\V�

• ���QXPHULF�NH\V

• D�GHFLPDO�SRLQW�NH\

• HLJKW�IXQFWLRQ�NH\V

• D�6)7��VKLIW��NH\�

6(7 ��< � ��1 &/5

,1) � � � ↑

$&7 � � � ↓

(1' 6)7 � • (17

)LJXUH������')3����NH\SDG�OD\RXW

7KH� NH\V� DUH� IXQFWLRQDOO\� GLYLGHG� LQWR� IRXU
JURXSV�

��� &RPPDQG�NH\V� �� WKRVH�NH\V�ZKLFK�EHJLQ
D�FRPPDQG�VHTXHQFH

��� &RQWURO� NH\V� �� WKRVH� NH\V� ZKLFK� FDXVH
FKDQJHV�LQ�ZKDW�LV�EHLQJ�GLVSOD\HG

��� 'DWD�(QWU\�NH\V� �� WKRVH�NH\V�ZKLFK�HQWHU
GDWD�LQWR�WKH�')3����RU�DQVZHU�SURPSWV

��� (1'�NH\

7KH�6)7�NH\� LV�QRQ�IXQFWLRQDO�� � ,W� LV� UHVHUYHG
IRU�IXWXUH�XVH�

&RPPDQG�.H\V

(DFK� RI� WKH� &RPPDQG� NH\V�� 6(7�� ,1)�� DQG
$&7� SUHVHQW� WKH� XVHU� ZLWK� D� PHQX� ZKHQ
SUHVVHG�

6(7�NH\

:KHQ� 6(7� LV� SUHVVHG� WKH� IROORZLQJ� GLVSOD\
DSSHDUV�

6 ( 7 7 , 1 * 6

( Q W H U 3 D V V Z R U G �



7KH� YDOLG� VHWWLQJV�SDVVZRUG� FDQ�EH� HQWHUHG� LI
\RX� ZDQW� WR� FKDQJH� VHWWLQJV� RU� (17� FDQ� EH
SUHVVHG�LI�\RX�ZDQW�WR�21/<�9,(:�VHWWLQJV�

,I�DQ�LQYDOLG�SDVVZRUG�LV�HQWHUHG��¶3$66:25'
,19·�ZLOO� DSSHDU� RQ� WKH� ERWWRP� OLQH�� � $IWHU� D
YDOLG� SDVVZRUG� LV� HQWHUHG�� WKH� IROORZLQJ� IRXU
PHQX�LWHPV�DUH�DYDLODEOH�

���(GLW�3URW�6HWWLQJV

���(GLW�*HQ�6HWWLQJV

���6HOHFW�$FW�6HWW�*U

���0RGLI\�'DWH�7LPH

:KHQ� PHQX� LWHP� �� �(GLW� 3URW� 6HWWLQJV�� LV
VHOHFWHG�WKH�IROORZLQJ�DSSHDUV�RQ�WKH�GLVSOD\�

( ' , 7 3 5 2 7

* U R X S � � � � 

$ F W * U S  �

7KH�XQGHU�OLQH��¶�B�·�� LQGLFDWHV�WKH�SRVLWLRQ�RI
WKH�FXUVRU�ZKHQ�WKH�VFUHHQ�ILUVW�DSSHDUV���$IWHU
WKH� VHWWLQJV�JURXS� WR�EH�HGLWHG� LV� VHOHFWHG� WKH
IROORZLQJ�PHQX�LWHPV�DUH�DYDLODEOH�

���,1387�&217$&7

���+,�=

���29(5�&855(17�3527

���1(*�6(4�2&

���6(4�&225'

���295�81'�92/7$*(
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���295�81'�)5(4

�����3�5(&/26(5

���)$8/7�/2&$7,21

����72548(�&21752/

����26&,//2*5$3+<

����6<1&�&+(&.

:KHQ� PHQX� LWHP� �� �(GLW� *HQ� 6HWWLQJV�� LV
VHOHFWHG� WKH� IROORZLQJ� PHQX� LWHPV� DUH
DYDLODEOH�

���*(1(5$/

���+$5':$5(

���021,725,1*

7KH����PHQX�LWHPV�OLVWHG�DERYH�FRUUHVSRQG�WR
WKH� ��� VHWWLQJ� FDWHJRULHV� LQ�7DEOH� ����� �:KHQ
RQH� RI� WKHVH� PHQX� LWHPV� LV� VHOHFWHG� WKH
FRUUHVSRQGLQJ� VHWWLQJV� IURP� 7DEOH� ���� DUH
DYDLODEOH�IRU�HGLWLQJ�

:KHQ� PHQX� LWHP� �� �6HOHFW� $FW� 6HWW� *U�� LV
VHOHFWHG�WKH�IROORZLQJ�DSSHDUV�RQ�WKH�GLVSOD\�

6 ( / ( & 7 $ & 7 * 5 3

$ F W * U S  �

$IWHU� D� VHWWLQJV� JURXS� LV� VHOHFWHG� WKDW� LV
GLIIHUHQW� IURP� WKH� SUHVHQW� DFWLYH� JURXS�� WKH
')3����ZLOO�UH�LQLWLDOL]H�

:KHQ� PHQX� LWHP� �� �0RGLI\� 'DWH�7LPH�� LV
VHOHFWHG�WKH�IROORZLQJ�DSSHDUV�RQ�WKH�GLVSOD\�

0 2 ' , ) < ' $ 7 ( � 7 , 0 (

' D W H  � � � � � � � �

7 , P H  � � � � � � � �

7R� FKDQJH� WKH� GDWH�� SUHVV� (17� ZKHQ� WKH
FXUVRU� LV� RQ� WKH� ¶'·� RI�'DWH�� � 7R� FKDQJH� WKH
WLPH��SUHVV�(17�ZKHQ�WKH�FXUVRU�LV�RQ�WKH�¶7·
RI�7LPH�

7DEOH����� LV�DQ�DOSKDEHWL]HG� OLVW�RI� WKH� VHWWLQJ
PQHPRQLFV� WKDW� DSSHDU� RQ� WKH
.H\SDG�'LVSOD\�0RGXOH���5HIHU�WR�7DEOH�����LQ
WKH� &$/&8/$7,21� 2)� 6(77,1*6� FKDSWHU
IRU�WKH�UDQJH�DQG�IDFWRU\�GHIDXOW�YDOXH�RI�HDFK
VHWWLQJ�
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7DEOH����/LVW�RI�6HWWLQJV

6(77,1*�� 01(021,& 6(77,1*�1$0(

���� $037+'7+5 &XUUHQW�7+'�7KUHVKROG

���� $5&6(16 $UFLQJ�6HQVLWLYLW\

���� %+(;3 %UHDNHU�+HDOWK�([SRQHQW

���� %+7+5 %UNU�+HDOWK�7KUHVKROG

���� %5.575$16 %UHDNHU�7UDQVLWLRQ�7LPH

���� %/.,2& %ORFN�,QVWDQWDQHRXV

���� %/.,2&/. %ORFN�,2&�'XULQJ�/RFNRXW

���� %/.5(&/ %ORFN�5HFORVHU

���� %5.5$5&70( %UHDNHU�$UF�7LPH

���� &&�&21) &&��&RQILJXUDWLRQ

���� &&�&21) &&��&RQILJXUDWLRQ

���� &&�&21) &&��&RQILJXUDWLRQ

���� &&�&21) &&��&RQILJXUDWLRQ

���� &&�&21) &&��&RQILJXUDWLRQ

���� &&�&21) &&��&RQILJXUDWLRQ

���� &&�&21) &&��&RQILJXUDWLRQ

���� &&�&21) &&��&RQILJXUDWLRQ

���� &2/'/'3.83 &ROG�/RDG�3LFNXS�7LPH

���� &20�352 3RUW���3URWRFRO

���� &20�6(7 3RUW���6HWWLQJV

���� &20�352 3RUW���3URWRFRO

���� &20�6(7 3RUW���6HWWLQJV

���� &20��,) 3RUW���,QWHUIDFH

���� &20�352 3RUW���3URWRFRO

���� &20�6(7 3RUW���6HWWLQJV

���� &21)&76 &RQILJXUHG�&7V

���� &21)976 &RQILJXUHG�97V

���� &75$7,1* &7�5DWLQJ

���� '(/5(&/ 'HOD\HG�5HFORVH
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6(77,1*�� 01(021,& 6(77,1*�1$0(

���� '(03(5,2' 'HPDQG�3HULRG

���� ',639$/ 'LVSOD\HG�9DOXHV

���� '/B'% 'HDG�/LQH���'HDG�%XV

���� '/B/% 'HDG�/LQH���/LYH�%XV

���� (1)/7/2& (QDEOH�)DXOW�/RFDWLRQ

���� (97&1770( (YHQW�&RXQW�7LPH

���� )/7'(7/9/ )DXOW�'HWHFWRU�/HYHO

���� )31/5(6(7 )URQW�3DQHO�5HVHWV

���� *B&75$7,2 *URXQG�&7�5DWLR

���� *B+,,2&352 *URXQG�+LJK�,2&�3URWHFWLRQ

���� *B/2,2&352 *URXQG�/RZ�,2&�3URWHFWLRQ

���� *&+= *URXQG�2&

���� *1'$'37 *URXQG�$GDSWLYH

���� *1'$9(3' *URXQG�$YHUDJLQJ�3HULRG

���� *1''()170( *URXQG�'HILQLWH�7LPH

���� *1'(97&17 *URXQG�(YHQW�&RXQW

���� *1'5$7(&+* *URXQG�5DWH�RI�&KDQJH

���� *1'70(',$/ *URXQG�7LPH�'LDO

���� *1'72&&85 *URXQG�72&�&XUYH

���� *1'72&3.83 *URXQG�72&�3LFNXS

���� *1'72&352 *URXQG�72&�3URWHFWLRQ

���� *1'754&7/ *URXQG�7RUTXH�&RQWURO

���� +,=021 +L�=�0RQLWRULQJ

���� ,2&+,*1' ,2&�+LJK�*URXQG�3LFNXS

���� ,2&+,*1''/ ,2&�+LJK�*URXQG�'HOD\

���� ,2&+,3+ ,2&�+LJK�3KDVH�3LFNXS

���� ,2&+,3+'/ ,2&�+LJK�3KDVH�'HOD\

���� ,2&/2*1' ,2&�/RZ�*URXQG�3LFNXS

���� ,2&/2*1''/ ,2&�/RZ�*URXQG�'HOD\

���� ,2&/23+ ,2&�/RZ�3KDVH�3LFNXS

���� ,2&/23+'/ ,2&�/RZ�3KDVH�'HOD\
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6(77,1*�� 01(021,& 6(77,1*�1$0(

���� .�5$7,2 .��5DWLR

���� /'7+5/266 /RVV�RI�/RDG�7KUHVKROG

���� /(181,76 /LQH�/HQJWK�8QLWV

���� /,1(/(1 /LQH�/HQJWK

���� //B'% /LYH�/LQH���'HDG�%XV

���� /2*70(287 /RJLQ�7LPHRXW

���� 0$;&/26$1*/ 0D[LPXP�&ORVH�$QJOH

���� 0$;*1'$'37 0D[�*URXQG�$GDSWLYH

���� 0$;3+$'$37 0D[�3KDVH�$GDSWLYH

���� 0$;6/,3 0D[LPXP�6OLS

���� 0$;754$1*/ 0D[�7RUTXH�$QJOH

���� 0,1*1'$'37 0LQ�*URXQG�$GDSWLYH

���� 0,13+$'$37 0LQ�3KDVH�$GDSWLYH

���� 16'()70('/ 1HJ�6HT�'HILQLWH�7LPH�'HOD\

���� 16,2&3.83 1HJ�6HT�,2&�3LFNXS

���� 16,2&352 1HJ�6HT�,2&�3URWHFWLRQ

���� 16,2&70('/ 1HJ�6HT�,2&�7LPH�'HOD\

���� 1670('/ 1HJ�6HT�7LPH�'LDO

���� 1672&&859 1HJ�6HT�72&�&XUYH

���� 1672&3.83 1HJ�6HT�72&�3LFNXS

���� 1672&352 1HJ�6HT�72&�3URWHFWLRQ

���� 1672&5(6(7 1HJ�6HT�72&�5HVHW

���� 180)/76 ��'LVWXUEDQFH�5HSRUWV

���� 1805(&/ 1XPEHU�RI�5HFORVHV

���� 180506)/76 1XPEHU�RI�506�)DXOWV

���� 2&&5'70(27 2&�&RRUG�7LPHRXW

���� 2)�'/< 6HW���2YHUIUHT�7LPH�'HOD\

���� 2)�3.83 6HW���2YHUIUHT�3LFNXS

���� 2)�'/< 6HW���2YHUIUHT�7LPH�'HOD\

���� 2)�3.83 6HW���2YHUIUHT�3LFNXS

���� 2)3527 2YHUIUHT�3URWHFWLRQ
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6(77,1*�� 01(021,& 6(77,1*�1$0(

���� 26&0$6.� 2VFLOORJUDSK\�0DVN�:RUG��

���� 26&0$6.� 2VFLOORJUDSK\�0DVN�:RUG��

���� 26&7,0( 2VFLOORJUDSK\�7LPH

���� 293.83 2YHUYROWDJH�3LFNXS

���� 293527 2YHUYROWDJH�3URWHFWLRQ

���� 2970('/ 2YHUYROWDJH�7LPH�'HOD\

���� 3$86( 5HFORVH�3DXVH

���� 3$86,13 3DXVH�,QSXW

���� 3&+= 3KDVH�2&

���� 3+�(977+5 ��3K�(YHQW�7KUHVKROG

���� 3+$'37 3KDVH�$GDSWLYH

���� 3+$6('(6* 3KDVH�'HVLJQDWLRQ

���� 3+$6327/ 3KDVH�3RWHQWLDO

���� 3+$9(3' 3KDVH�$YHUDJLQJ�3HULRG

���� 3+&75$7,2 3KDVH�&7�5DWLR

���� 3+'()170( 3KDVH�'HILQLWH�7LPH

���� 3+(97&17 3KDVH�(YHQW�&RXQW

���� 3++,,2&352 3KDVH�+LJK�,2&�3URWHFWLRQ

���� 3+/2,2&352 3KDVH�/RZ�,2&�3URWHFWLRQ

���� 3+5$7(&+* 3KDVH�5DWH�RI�&KDQJH

���� 3+70(',$/ 3KDVH�7LPH�'LDO

���� 3+72&&85 3KDVH�72&�&XUYH

���� 3+72&3.83 3KDVH�72&�3LFNXS

���� 3+72&352 3KDVH�72&�3URWHFWLRQ

���� 326$1* 3RV�6HT�,PSHGDQFH�$QJOH

���� 5&/567 5HFORVH�5HVHW�7LPH

���� 36215(&/ 3DXVH�RQ�5HFORVH

���� 36215(6 3DXVH�RQ�5HVHW

���� 5(&/(1 5HFORVH�)XQFWLRQ�(QDEOH

���� 5(&/0(0 5HFORVH�0HPRU\

���� 5(&/21��% 5HFORVH�2Q����E
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6(77,1*�� 01(021,& 6(77,1*�1$0(

���� 5(&/� 5HFORVH����7LPH

���� 5(&/� 5HFORVH����7LPH

���� 5(&/� 5HFORVH����7LPH

���� 5(&/� 5HFORVH����7LPH

���� 5(0%.523 5HPRWH�%UHDNHU�2SHUDWLRQ

���� 5(0&21) 5HPRWH�&RQILJXUDWLRQ

���� 5(67'/< 5HVWRUDWLRQ�7LPH�'HOD\

���� 5(67)5(4 5HVWRUDWLRQ�)UHT

���� 5/<63$5( 5HOD\�6SDUH�DW�5HFORVH

���� 5067,0( 506�7LPH

���� 56'2 5HOD\�6SDUH�'URSRXW

���� 5638 5HOD\�6SDUH�3LFNXS

���� 6(4%/.+, 6HT�%ORFN�+LJK�,2&

���� 6(4&5' 6HT�&RRUGLQDWLRQ

���� 6(4&5''/70 6HT�&RRUG�'HOD\�7LPH

���� 6(4&5'5670 6HT�&RRUG�5HVHW�7LPH

���� 6(7),/( 6HWWLQJV�)LOH

���� 6<1&&+(&. 6\QF�&KHFN

���� 6<6)5(4 6\VWHP�)UHTXHQF\

���� 6<1&&+,13 6\QF�&KHFN�,QSXW

���� 6<1&&/%5 6\QF�&KHFN�2YHUULGH

���� 6<1&3+$6 6\QF�&KHFN�3KDVH

���� 72&5(6(7 72&�5HVHW�2SWLRQ

���� 7254� 7RUTXH��

���� 7254� 7RUTXH��

���� 754&7/� 7RUTXH�&RQWURO��

���� 754&7/� 7RUTXH�&RQWURO��

���� 8)�'/< 6HW��8QGHUIUHT�7LPH�'HOD\

���� 8)�3.83 6HW��8QGHUIUHT�3LFNXS

���� 8)�'/< 6HW��8QGHUIUHT�7LPH�'HOD\

���� 8)�3.83 6HW��8QGHUIUHT�3LFNXS
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6(77,1*�� 01(021,& 6(77,1*�1$0(

���� 8)3527 8QGHUIUHT�3URWHFWLRQ

���� 81,7,' 8QLW�,'

���� 89%86 8QGHU�YROWDJH�EXV

���� 89/,1( 8QGHU�YROWDJH�OLQH

���� 893.83 8QGHUYROWDJH�3LFNXS

���� 893527 8QGHUYROWDJH�3URWHFWLRQ

���� 8970('/ 89�7LPH�'HOD\

���� 92/77+'7+5 9ROWDJH�7+'�7KUHVKROG

���� 92/77+5 9ROWDJH�6XSHUYLVLRQ�7KUHVKROG

���� �+$505(6 �QG�+DUPRQLF�5HVWUDLQW

���� 9683 9ROWDJH�6XSHUYLVLRQ�3HUFHQWDJH

���� 96837,0( 9ROWDJH�6XSHUYLVLRQ�7LPH

���� 975$7,2 97�5DWLR

���� =(5,03$1*/ =HU�6HT�,PSHGDQFH�$QJOH

���� =30$* 3RV�6HT�,PSHGDQFH�0DJQLWXGH

���� =6(432/ =HUR�6HT�3RODUL]DWLRQ

,1)�NH\

:KHQ� ,1)� LV� SUHVVHG� WKH� IROORZLQJ� PHQX
LWHPV�DUH�DYDLODEOH�

���')3�VWDWXV

���)DXOWV

���506�)DXOWV

���3UHVHQW�YDOXHV

���&RQW�&RQY�VWDWXV

���(YHQWV

���0$*�$1*/(�'DWD

���&RQW��&RQY�6WDWXV

���2XWSXW�6WDWXV

���&RPP�SDVVZRUGV

����6WDWLRQ�)HHGHU�,'

����')3�0RGHO�9HUVLRQ

����7ULJJHU�26&

����5HTXHVW�3HDN

����3UHVHQW�+DUPRQLFV

����%UHDNHU�+HDOWK

����'LDJQRVWLFV

')3BVWDWXV�

7KLV�PHQX�ZLOO� ORJ� WKH� VWDWXV� IRU� IRXU� GLIIHUHQW
DUHDV�RI�WKH�')3����

1.  6\VWHP�6WDWXV

2.  3URFHVVRU�%RDUG

3.  $QDORJ�,QWHUIDFH

4.  ,�2�%RDUG

,I� WKHUH� LV� DQ� HUURU� RU� SUREOHP� LQ� DQ\� RI� WKH
DERYH� DUHDV� D�PHVVDJH�ZRXOG� EH� ORJJHG� LQ� WKDW
DUHD�� � 7KLV� PHVVDJH� FDQ� KHOS� WR� GHEXJ� DQ\
')3����SUREOHP�
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)DXOWV�

7KLV� PHQX� VKRZV� ZKLFK� 5HJXODU
2VFLOORJUDSKLHV� DUH� FXUUHQWO\� VWRUHG� LQ� WKH
')3����� � )RU� PRUH� GHWDLO� IRU� WKH
LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH� 5HJXODU
2VFLOORJUDSK\� VHH� &KDSWHU�� �� 3URGXFW
'HVFULSWLRQ�

5PV�)DXOWV�

7KLV� PHQX� VKRZV� ZKLFK� 5PV
2VFLOORJUDSKLHV� DUH� FXUUHQWO\� VWRUHG� LQ� WKH
')3����� � )RU� PRUH� GHWDLO� IRU� WKH
LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH� 5PV
2VFLOORJUDSK\� VHH� &KDSWHU�� �� 3URGXFW
'HVFULSWLRQ�

3UHVHQW�9DOXHV�

7KLV�PHQX� ZLOO� FRQWLQXRXVO\� VKRZ� XSGDWHG
YDOXHV� IRU� DOO� RI� WKH� SUHVHQW� YDOXHV� LQ� WKH
')3����

• 9D��3KDVH�$�9UPV���9E��9F

• ,D��3KDVH�$�$UPV�YDOXH���,E��,F��,Q

• :DWWV�$��3KDVH�$�ZDWWV���:DWWV�%��:DWWV�&

• 9DUV�$��3KDVH�$�YDUV���9DUV�%��9DUV�&

• �3+�:DWWV���3+�9DUV���3+�9$�

• 3)�$��3RZHU�)DFWRU�3KDVH�$���3)�%��3)�&�
�3+�3)

• �3+�:+��7KUHH�3KDVH�:DWW�+RXUV����3+
9$5+

• 72&�38�$��72&�38�%��72&�38�&��72&
38�1

• 7+'��7+'�,%��7+'�,&��7+'�9$��7+'
9%��7+'�9&

• $5&�&21)�$��$UF�&RQILGHQFH�3KDVH�$��
$5&�&21)�%��$5&�&21)�&��$5&�&21)
1

• )5(4��)UHTXHQF\�

(YHQWV�

7KLV� PHQX� ZLOO� VKRZ� DOO� RI� WKH� HYHQWV
FXUUHQWO\�VWRUHG�LQ�WKH�')3����

0DJ�$QJOH�'DWD�

7KLV� PHQX� ZLOO� JLYH� \RX� D� VQDS�VKRW� RI� WKH
PDJQLWXGH�DQG�DQJOH� IRU� DOO� RI� WKH� YROWDJH� DQG
FXUUHQW�LQSXWV�

&RQW�&RQY�6WDWXV�

7KLV�PHQX�ZLOO�JLYH�\RX�D�VQDS�VKRW�RI�WKH�VWDWXV
RI�WKH�HLJKW�FRQWDFW�FRQYHUWRUV�

2XWSXW�6WDWXV�

7KLV�PHQX�ZLOO�JLYH�\RX�D�VQDS�VKRW�RI�WKH�VWDWXV
RI�WKH�HLJKW�RXWSXW�FRQWDFWV�

&RPP�3DVVZRUGV�

7KLV�PHQX�ZLOO�VKRZ�\RX�WKH�HQFRGHG�SDVVZRUGV
XVHG� E\� WKH� ')3����/,1.�� � 7R� GHFRGH� WKHVH
SDVVZRUGV�VHH�$6&,,�&RPPXQLFDWLRQV���&KDSWHU
����7DEOH������

6WDWLRQ�)HHGHG�,'�

7KLV�PHQX�ZLOO� VKRZ�\RX� WKH� VWDWLRQ� ,'� IRU� WKH
UHOD\�

')3�PRGHO�YHUVLRQ�

7KLV�PHQX�ZLOO�VKRZ�\RX�WKH�PRGHO�QXPEHU��WKH
FRGH� YHUVLRQ�� DQG� WKH� VHULDO� QXPEHU� IRU� WKH
UHOD\�

7ULJJHU�2VF�

7KLV� PHQX� ZKHQ� DFWLYDWHG� ZLOO� JLYH� \RX� WKH
RSSRUWXQLW\� WR� JHQHUDWH� D� 5HJXODU
2VFLOORJUDSK\�� �7KLV�RVFLOORJUDSK\�ZLOO�EH� OLVWHG
LQ� WKH� )DXOWV� PHQX� ZLWK� WKH� GDWH� DQG� WLPH� DW
ZKLFK�LW�RFFXUUHG�� �7R�WULJJHU�DQ�RVFLOORJUDSK\�
DOO�WKDW�LV�UHTXLUHG�LV�WR�HQWHU�WKLV�PHQX�

5HTXHVW�3HDN�

7KLV�PHQX�ZKHQ�HQWHUHG�ZLOO�VKRZ�WKH�SHDNV�IRU
WKH�IROORZLQJ�

0D[�9$��0D[�:DWWV��0D[�9DUV����0LQ�3)�
0D[� ,D�� 0D[� ,E�� 0D[� ,F�� 0D[� ,Q�
0D[7KG,D�� 0D[7KG,E�� 0D[7+G,F�
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0D[7KG9D�� 0D[7KG9E�
0D[7KG9F�� 0LQ� 9D�� 0LQ� 9E�� 0LQ
9F�

,I�\RX�UHTXHVW�WKH�2YHUDOO�3HDN���HQWHULQJ�D��
ZLOO�JHW�WKH�0D[�DQG�0LQV�VLQFH�WKH�ODVW�WLPH
WKDW�WKH�GDWD�ZDV�UHVHW�

,I�\RX�UHTXHVW�D�'DLO\�3HDN���HQWHULQJ�D���ZLOO
JHW�\RX�WRGD\·V�SHDNV��HQWHULQJ�LQ�D���ZLOO�JHW
\RX�\HVWHUGD\·V�SHDNV����ZLOO�JLYH�\RX�WKH�GD\
EHIRUH�\HVWHUGD\·V�SHDNV��DQG�VR�RQ�

3UHVHQW�KDUPRQLFV�

7KLV�PHQX�ZLOO�JLYH�\RX�WKH��VW� WKURXJK���WK

KDUPRQLFV� IRU� WKH� FXUUHQWV� DQG� YROWDJHV�
(QWHULQJ�D���ZLOO�JLYH�\RX�WKH�KDUPRQLFV�IRU
,D����IRU�,E����IRU�,F����IRU�,Q���� IRU�9D���� IRU
9E��DQG���IRU�9F

%UHDNHU�+HDOWK�

7KLV� PHQX� ZLOO� JLYH� \RX� WKH� ,[W� IRU� HDFK
EUHDNHU���,W�ZLOO�DOVR�VKRZ�WKH�QXPEHU�RI�WULSV
LVVXHG�E\�WKH�')3����

'LDJQRVWLFV�

7KLV�PHQX�LV�VLPLODU�WR�WKH�VWDWXV�PHQX��EXW
WKHUH�LV�PRUH�KDUGZDUH�GHWDLO�IRU�HDFK�HYHQW�

$&7�NH\

:KHQ� $&7� LV� SUHVVHG� DQG� WKH� SULYLOHJH
�SDVVZRUG�� OHYHO� LV� ¶9LHZ·� WKH� IROORZLQJ
GLVSOD\�DSSHDUV�

$ & 7 , 2 1

( Q W H U 3 D V V Z R U G �



,I� DQ� LQYDOLG� SDVVZRUG� LV� HQWHUHG�
¶3$66:25'�,19·�ZLOO�DSSHDU�RQ�WKH�ERWWRP
OLQH�� � $IWHU� D� YDOLG� SDVVZRUG� LV� HQWHUHG�� WKH
IROORZLQJ�PHQX�LWHPV�DUH�DYDLODEOH�

���'LVDEOH�RXWSXWV

���(QDEOH�RXWSXWV

���7ULS�EUHDNHU

���&ORVH�EUHDNHU

���5HVHW�5HFORVHU

���/RFNRXW�5HFORVHU

���00,�WHVW

���'LJ�RXWSXW�WHVW

���&KDQJH�SDVVZRUG

����(Q�'LV�SDVVZRUGV

����5HVHW�GDWD

����$GMXVW�FRQWUDVW

'LVDEOH�2XWSXWV�

7KLV�FRPPDQG�ZLOO�GLVDEOH�RXWSXW�FRQWDFWV�IURP
RSHUDWLQJ�� � 7KH� 6(/)� 7(67� OHG� ZLOO� FRPH� RQ
ZKHQ� WKLV� LV� DFWLYDWHG�� � 7KLV� FRPPDQG� FDQ� EH
XVHG� ZKHQ� VHWWLQJ� FKDQJHV� DUH� EHLQJ� PDGH� WR
LQVXUH� DJDLQVW� LQFRPSOHWH� VHWWLQJV� DFFLGHQWDOO\
WULSSLQJ�WKH�UHOD\�

(QDEOH�2XWSXWV�

7KH� FRPPDQG� ZLOO� HQDEOH� RXWSXW� WR� RSHUDWH�
7KLV�FRPPDQG� LV�XVHG�DIWHU�'LVDEOH�2XWSXWV� WR
SXW�WKH�UHOD\�EDFN�RQ�OLQH�

7ULS�%UHDNHU�

7KLV�FRPPDQG�ZLOO�HQHUJL]H�DQ\�RXWSXW�FRQWDFW
WKDW� LV� D� 75,3� FRQWDFW� �D� UHG� FRQWDFW� IODJ�� DV
VHHQ� LQ� WKH� FRQILJXUDEOH� ORJLF� LQ� ;SUHVVLRQ
%XLOGHU�� � 6HH� &KDSWHU� ���� &RQILJXUDEOH� /RJLF�
'LJLWDO�2XWSXW�$VVLJQPHQWV�

&ORVH�%UHDNHU

7KLV� FRPPDQG� ZLOO� HQHUJL]H� WKH� %5.5&/26(
IODJ�LQ�WKH�FRQILJXUDEOH�ORJLF�
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5HVHW�UHFORVHU

,I� WKH�UHFORVHU� LV�HQDEOHG�DQG� WKH�EUHDNHU� LV
FORVHG�� WKLV� FRPPDQG�ZLOO� VHQG� WKH� UHFORVHU
WR�UHVHW�

/RFNRXW�UHFORVHU

,I�WKH�UHFORVHU�LV�HQDEOHG���WKLV�FRPPDQG�ZLOO
VHQG�WKH�UHFORVHU�WR�ORFNRXW�

00,�7HVW�

7KLV� FRPPDQG� ZLOO� H[HUFLVH� DOO� RI� WKH
RSWLRQV�RI�WKH�00,���6HH�$FFHSWDQFH�WHVWLQJ�
&KDSWHU���

'LJLWDO�2XWSXW�7HVW�

7KLV� FRPPDQG�ZLOO� SXW� WKH� UHOD\� LQ�'LJLWDO
2XWSXW�7HVW�PRGH�� �:KHQ� LQ�GLJLWDO�RXWSXW
PRGH� WKH� 6(/)�7(67� OHG�ZLOO� WXUQ� RQ� DQG
WKHQ� \RX�ZLOO� EH� DEOH� WR� RSHUDWH� DQ\� RI� WKH
UHOD\� RXWSXWV� E\� VHOHFWLQJ� WKDW� RXWSXW� IURP
WKH�WHVW�

&KDQJH�3DVVZRUG�

7KLV�FRPPDQG�ZLOO�DOORZ�WKH�XVHU�WR�FKDQJH
WKH� SDVVZRUG� IRU� WKH� OHYHO� KH� LV� LQ� DQG� DQ\
OHYHO�XQGHU�WKH�OHYHO�KH�LV�FXUUHQWO\�ORJJHG�LQ
ZLWK�� � $Q� H[DPSOH�� ZRXOG� EH� LI� \RX� DUH
ORJJHG� LQ� ZLWK� WKH� 0$67(5� SDVVZRUG� \RX
FDQ� FKDQJH� DQ\� RI� WKH� 00,� SDVVZRUGV
�6(77,1*6�� &21752/�� RU�0$67(5��� � ,I
\RX� DUH� ORJJHG� LQ� ZLWK� WKH� 6(77,1*6
SDVVZRUG�\RX�FDQ�RQO\�FKDQJH�WKH�6(77,1*
SDVVZRUG�

'LVDEOH�3DVVZRUGV�

7KLV� FRPPDQG� ZKHQ� H[HFXWHG� ZLOO� GLVDEOH
WKH�00,�SDVVZRUGV�VWUXFWXUH�

5HVHW�GDWD�

7KLV� FRPPDQG� ZLOO� DOORZ� \RX� WR� UHVHW� WKH
GDWD�LQ�WKH�')3������7KH�GDWD�LQFOXGHV�

3HDN�'DWD
)DXOWV

%UNU�+HDOWK
(QHUJ\�'DWD
/DWFKHG�$ODUPV
7+'�2VF�'DWD
$OO�/RJV

$GMXVW�&RQWUDVW�

7KLV�VHWWLQJ�ZLOO�DOORZ�\RX�WR�DGMXVW�WKH�FRQWUDVW
IRU�WKH�00,�

&RQWURO�.H\V

7KH�IRXU�FRQWURO�NH\V�DUH��(17��&/5��↑��DQG�↓�
'HSHQGLQJ�RQ�WKH�FXUUHQW�VWDWH�RI�WKH�.'0�WKH
FOHDU��&/5��NH\�SHUIRUPV�WKH�IROORZLQJ�

• DERUWV�D�NH\�VHTXHQFH�LQ�SURJUHVV

• FOHDUV�DQ�HUURU�PHVVDJH

• DFWLYDWHV�VFUROOLQJ�RI�SUHVHQW�YDOXHV

• DFWLYDWHV�VFUROOLQJ�RI�75,3�PHVVDJHV

&/5�NH\

3UHVVLQJ� WKH� FOHDU� NH\� ZKLOH� HQWHULQJ� GDWD� RQO\
UHPRYHV�WKH�GDWD�IURP�WKH�GLVSOD\���3UHVVLQJ�WKH
FOHDU� NH\� DIWHU� RSHQLQJ� D� PHQX� VHOHFWLRQ� EXW
EHIRUH� HQWHULQJ� GDWD� FDXVHV� D� UHWXUQ� WR� WKH
SUHYLRXV�PHQX�

)RU� H[DPSOH�� LI� WKH� XVHU� LV� FKDQJLQJ� WKH� WLPH�
DQG� HQWHUV� WKH� QHZ� WLPH� LQFRUUHFWO\�� WKHQ
SUHVVLQJ�&/5�HUDVHV�WKH�LQSXW�DQG�DOORZV�D�QHZ
YDOXH�WR�EH�HQWHUHG���,I�LQVWHDG�RI�HQWHULQJ�D�QHZ
YDOXH��WKH�&/5�NH\�LV�SUHVVHG�D�VHFRQG�WLPH�WKH
SUHYLRXV�PHQX�LV�GLVSOD\HG�

,I� DQ�HUURU�PHVVDJH� LV�EHLQJ�GLVSOD\HG�� WKH�XVHU
PXVW�SUHVV�&/5�WR�EODQN� WKH�HUURU�PHVVDJH��DOO
RWKHU� NH\V� ZLOO� EH� LJQRUHG��� � :KHQ� WKH� HUURU
PHVVDJH� LV� EODQNHG�� WKH� ODVW� PHVVDJH� ZLOO� EH
UHGLVSOD\HG�DOORZLQJ�WKH�XVHU�WR�HQWHU�WKH�FRUUHFW
UHVSRQVH�

$UURZ�NH\V

7KH� DUURZ� NH\V�� ↑� DQG� ↓�� � DUH� XVHG� WR� VFUROO
WKURXJK�WKH�YDULRXV�PHQX�DQG�VXE�PHQX�LWHPV�
7KH� DUURZ� NH\V� DOORZ� WKH� PHQXV� WR� VFUROO
FRQWLQXRXVO\�XQWLO�UHOHDVHG�
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(17�NH\

7KH�HQWHU�NH\��(17��LV�XVHG�WR�HQWHU�GDWD�RU
WR�FRQILUP�D�FKRLFH�� �:KHQ�WKH�DSSURSULDWH
PHQX� RU� VXE�PHQX� LV� VKRZQ� RQ� WKH� GLVSOD\
�DV� D� UHVXOW� RI� QXPHULF� VHOHFWLRQ� RU� XVH� RI
DUURZ�NH\V��DQG�(17� LV� SUHVVHG�� WKDW�PHQX
LWHP�LV�GLVSOD\HG���:KHQ�FKDQJLQJ�D�VHWWLQJ�
WKH� YDOXH� LV� VHOHFWHG� HLWKHU� E\� SUHVVLQJ� WKH
SURSHU�QXPHULF�NH\V�RU�E\� �XVLQJ� WKH� DUURZ
NH\V� WR� VHOHFW� IURP� D� OLVW�� � 7KH� YDOXH� LV
HQWHUHG�E\�SUHVVLQJ�(17�

'DWD�(QWU\�.H\V

7KH�'DWD�(QWU\�NH\V� FRQVLVW�RI� WKH�QXPHULF
NH\V��DQG�WKH�GHFLPDO�SRLQW���7KHVH�NH\V�DUH
XVHG� WR� LQSXW� GDWD� LQWR� WKH� ')3���� RU� WR
PDNH� FKRLFHV� LQ� UHVSRQVH� WR�SURPSWV�� �7KH
QXPHULF�NH\V���DQG���KDYH�GXDO�XVHV���,I�WKH
XVHU�LV�HQWHULQJ�QXPHULF�YDOXHV��WKH���DQG��
NH\V�DUH�SURFHVVHG�DQG�HFKRHG�DV���DQG����,I
WKH� XVHU� LV� UHVSRQGLQJ� WR� D� <(6�12
TXHVWLRQ��NH\V���DQG���ZLOO�GLVSOD\�DV�<(6�DQG
12�UHVSHFWLYHO\�

(1'�NH\

7KH� (1'� NH\� FDXVHV� VHWWLQJ� FKDQJHV� WR� EH
VDYHG��DQG�LW� WHUPLQDWHV� WKH�FXUUHQW� VHVVLRQ�
¶6HVVLRQ·� UHIHUV� WR� RQH� RI� WKH� WZR� ¶SULYLOHJH
OHYHO� VHVVLRQV·� VWDUWHG� E\� HQWHULQJ� HLWKHU� WKH
¶6HWWLQJV·�RU�¶$FWLRQ·�SDVVZRUG�

:KHQ� LQ� WKH� VHWWLQJV� SULYLOHJH� OHYHO� VHVVLRQ�
SUHVVLQJ� (1'� ZLOO� SURGXFH� WKH� IROORZLQJ
GLVSOD\� SURYLGHG� QR� VHWWLQJV� KDYH� EHHQ
FKDQJHG�

( 1 '

� � 4 X , W

,I�RQH�RU�PRUH� VHWWLQJV�KDYH�EHHQ� FKDQJHG�
SUHVVLQJ� (1'� ZLOO� SURGXFH� WKH� IROORZLQJ
GLVSOD\�

( 1 '

� � 6 D Y H V H W W 	 T X L W

� � 6 D Y H V H W W

� � 4 X L W

6HOHFWLQJ� LWHP���VDYHV� WKH� VHWWLQJV�DQG�HQGV� WKH
VHVVLRQ���6HOHFWLQJ�LWHP���VDYHV�WKH�VHWWLQJV�RQO\�
6HOHFWLQJ� LWHP� �� �4XLW�� SURGXFHV� WKH� IROORZLQJ
GLVSOD\�

( 1 '

6 H W W L Q J V F K D Q J H G �

6 D Y H " _

$� ¶1R·� �QXPHULF� NH\� ��� IROORZHG� E\� (17� ZLOO
HQG� WKH� VHVVLRQ�� � $� ¶<HV·� �QXPHULF� NH\� ��
IROORZHG� E\�(17�ZLOO� VDYH� WKH� VHWWLQJV� DQG� HQG
WKH�VHVVLRQ�

:KHQ� LQ� WKH� DFWLRQ� SULYLOHJH� OHYHO� VHVVLRQ�
SUHVVLQJ� (1'� ZLOO� DOZD\V� SURGXFH� WKH� GLVSOD\
WKDW�RQO\�RIIHUV�WKH�RSWLRQ�WR�TXLW�

6HOHFWLQJ�¶TXLW·�IURP�DQ\�GLVSOD\�PHQX�LQLWLDWHG
E\� SUHVVLQJ� (1'� UHVXOWV� LQ� D� GLVSOD\�� VLPLODU� WR
WKH� RQH� VKRZQ� EHORZ�� WKDW� FRQWDLQV� D� ¶6HVVLRQ
(QGHG·�PHVVDJH�

( 1 '

6 ( 6 6 , 2 1 ( 1 ' ( ' �

:KHQHYHU� D� ¶6HVVLRQ� (QGHG·� PHVVDJH� LV
GLVSOD\HG�WKH�SULYLOHJH�OHYHO�LV�LPPHGLDWHO\�UHVHW
WR�¶9LHZ�·

127(�� %HIRUH� HQGLQJ� WKH� FXUUHQW� VHVVLRQ�� WKH
')3����GRHV�WKH�IROORZLQJ�

���,I�D�'LJLWDO�2XWSXW�7HVW�RU�'LDJQRVWLF�7HVW�ZDV
DFWLYDWHG��LW�LV�GHDFWLYDWHG�

���,I�VHWWLQJV�ZHUH�FKDQJHG�LQ�WKH�DFWLYH�JURXS�RU
WKH�JHQHUDO�JURXS��D�FKHFN�LV�PDGH�IRU�D�IDXOW�LQ
SURJUHVV�� � ,I� WKHUH� LV� QR� IDXOW�� WKH� VHWWLQJV� DUH
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VWRUHG�LQ�((3520���,I�D�IDXOW�H[LVWV��DQ�HUURU
PHVVDJH� LV� GLVSOD\HG� VWDWLQJ� WKDW� VHWWLQJV
FDQQRW�EH�VDYHG�DW�WKDW�WLPH�� �3UHVVLQJ�(1'
DIWHU� WKH� IDXOW� JRHV� DZD\� ZLOO� DOORZ� WKH
FKDQJHG�VHWWLQJV�WR�EH�VWRUHG�
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2YHUYLHZ

7KH� 'LJLWDO� )HHGHU� 3URWHFWLRQ� 6\VWHP� /LQN
�')3����/LQN��8VHU·V�*XLGH�FRQWDLQV�GHWDLOHG
LQIRUPDWLRQ�DERXW�XVLQJ�')3����/LQN�

7KH� ')3����/LQN� VRIWZDUH� IDFLOLWDWHV� YDULRXV
RSHUDWLRQV� ZLWK� WKH� GDWD� IURP� WKH� UHOD\
IRUPDWWHG� IRU� HDV\� YLHZLQJ��7KH� OLQN� VRIWZDUH
KDV� WKH�FDSDELOLW\�RI�RSHQLQJ�D�GLDORJ� VHVVLRQ
IRU�D�UHPRWH�GHYLFH�WKURXJK�D�GLDO�XS�PRGHP
RU�GLUHFWO\�RYHU�D�VHULDO�OLQN��7KH�VRIWZDUH�XVHV
WKH� *(02'(0� FRPPXQLFDWLRQV� SURWRFRO� WR
RSHUDWH� WKH� UHOD\� UHPRWHO\��$OO� WKH� RSHUDWLRQV
SHUIRUPHG� RQ� D� GHYLFH� ZLOO� EH� LQLWLDWHG� E\� D
XVHU� FRPPDQG��7KH� UHVSRQVHV� IURP� WKH� UHOD\
ZLOO�EH�IRUPDWWHG�IRU�HDV\�YLHZLQJ�

:KDW·V� LQFOXGHG� LQ� \RXU� ')3����/LQN

8VHU·V�*XLGH

7KLV� JXLGH� LV� RUJDQL]HG� DV� D� FRPSUHKHQVLYH
UHIHUHQFH�� ,Q� DGGLWLRQ� WR� WKH� LQIRUPDWLRQ
QHHGHG� WR� KHOS� \RX� XVH� WKH� ')3����/LQN� WR
LQWHUDFW� ZLWK� WKH� UHOD\�� WKLV� PDQXDO� DOVR
LQFOXGHV� VRPH� EDVLF� LQIRUPDWLRQ� IRU� WKRVH
XVHUV� ZLWK� OLWWOH� H[SHULHQFH� RI� ZRUNLQJ� ZLWK
:LQGRZV�DSSOLFDWLRQV

8VLQJ�2Q�OLQH�+HOS

')3����/LQN�VRIWZDUH�FRPHV�ZLWK�RQ�OLQH�KHOS
IRU� TXLFN� UHIHUHQFH�� ,W� LQFOXGHV� VWHS�E\�VWHS
SURFHGXUHV� WKDW� \RX� FDQ� IROORZ� DV� \RX� ZRUN�
<RX� FDQ� YLHZ� WKH� ')3����/LQN� &RQWHQWV
ZLQGRZ� E\� FKRRVLQJ� &RQWHQWV� IURP� WKH�+HOS
PHQX�� )URP� WKLV� ZLQGRZ�� \RX� FDQ� MXPS� WR
PRUH� VSHFLILF� LQIRUPDWLRQ��<RX�FDQ�DOVR�SUHVV
WKH� )�� NH\� RQ� WKH� NH\ERDUG� WR� JHW� WKH� +HOS
FRQWHQWV��+HOS�LQIRUPDWLRQ�RQ�DQ\�GLDORJ�ER[
FRXOG�EH�REWDLQHG�E\�FOLFNLQJ�WKH�+HOS�EXWWRQ
LQ�WKDW�GLDORJ�ER[�

')3����/LQN�,QVWDOODWLRQ

7KLV� VHFWLRQ� GHVFULEHV� WKH� UHTXLUHG� V\VWHP
KDUGZDUH� DQG� VRIWZDUH� QHHGHG� IRU� LQVWDOOLQJ
')3����/LQN�VRIWZDUH�RQ�\RXU�PDFKLQH�

6XSSRUWHG�$UFKLWHFWXUH

7KH�PLQLPXP� V\VWHP� FRQILJXUDWLRQ� UHTXLUHG
WR�UXQ�')3����/LQN�VRIWZDUH�LV�

��� 3HUVRQDO� &RPSXWHU�3&�� ZLWK� DQ
������������SURFHVVRU�ZLWK�

• ��0%�5$0

• ����0%�+DUG�'LVN�'ULYH

• ���µ�������0%�)ORSS\�'LVN�GULYH

• 9*$� �� (*$� GLVSOD\� FDUG� DQG
PRQLWRU

• 3&�$7�NH\ERDUG

• 2QH�RU�PRUH�56�����VHULDO�SRUWV

• 2QH�SDUDOOHO�SRUW�IRU�SULQWHU

• 0RXVH

• $Q\� SULQWHU� VXSSRUWHG� E\� 06�
:LQGRZV

• 06�:LQGRZV�� YHUVLRQ� ���� RU� ����
�:LQGRZV�17�LV�QRW�VXSSRUWHG�

7KH� ')3���� UHOD\V� FDQ� EH� FRQQHFWHG� WR� WKH
KRVW� PDFKLQH� GLUHFWO\� RU� WKURXJK� D� GLDO�XS
PRGHP�� 7KH� ')3���� PD\� EH� FRQQHFWHG
GLUHFWO\� WR� WKH� KRVW·V� 56���� SRUW�� IRU
FRQQHFWLRQ� YLD� WKH� ')3���·V� 56���� SRUW�� DQ
56����56���� FRQYHUWHU� LV� UHTXLUHG�� ,I� \RX
ZLVK�WR�FRQQHFW�WR�\RXU�')3����RYHU�D�GLDO�XS
PRGHP�� WKH� UHOD\V� VKRXOG� EH� FRQQHFWHG� DV
IROORZV�

• (DFK�GHYLFH�PXVW�KDYH�LWV�RZQ�PRGHP�

• &RGH� 2SHUDWHG� 6ZLWFK� �&26�� LV
DWWDFKHG�WR�WKH�PRGHP�DQG�D�QXPEHU�RI
GHYLFHV�DUH�FRQQHFWHG�WR�WKH�PXOWLSOH[RU�
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,I� D� GHYLFH� LV� RQ� DQ� 56����� OLQH�� D
FRQYHUWHU�FDQ�EH�XVHG�EHWZHHQ�WKH�GHYLFH
DQG� WKH� &26�� )LJXUH� ���� GHSLFWV� ERWK
W\SHV�RI�FRQQHFWLRQV�

7KH�SULQWHU� LV� FRQQHFWHG�RQ� WKH�SDUDOOHO� SRUW
RI�WKH�3&�

+DUGZDUH�,QVWDOODWLRQ

%HIRUH�SURFHHGLQJ�YHULI\�WKDW�\RXU�FRPSXWHU�LV
ZRUNLQJ� ZHOO� DQG� PHHWV� WKH� UHTXLUHPHQWV
DERYH�

&RQQHFW�WKH�SULQWHU�WR�WKH�SDUDOOHO�SRUW�RI�WKH
3&�� <RX� PD\� KDYH� WR� FKRRVH� DQ� DSSURSULDWH
SULQWHU� GULYHU� XVLQJ� WKH� :LQGRZV� 3ULQW
0DQDJHU�� )RU� PRUH� GHWDLOV� UHIHU� WR� WKH
SULQWHU·V�LQVWDOODWLRQ�PDQXDO�

,W� LV� DVVXPHG� WKDW� WKH� UHOD\� LV� LQVWDOOHG� DQG
FRQILJXUHG� DFFRUGLQJ� WR� WKH� ,QWHUIDFH� VHFWLRQ
RI�WKLV�LQVWUXFWLRQ�ERRN�

6RIWZDUH�,QVWDOODWLRQ

0LFURVRIW�:LQGRZV�����RU������RU�:LQGRZV���
PXVW� EH� LQVWDOOHG� RQ� \RXU� 3&� EHIRUH
SURFHHGLQJ�ZLWK�')3����/LQN�LQVWDOODWLRQ�

7R�LQVWDOO�')3����/LQN�

��� 6WDUW�:LQGRZV

��� ,QVHUW� WKH� ILUVW� 6HWXS� GLVN� LQ� GULYH� $� RU
GULYH�%�

��� )URP� :LQGRZV� 3URJUDP� 0DQDJHU�
FKRRVH�WKH�5XQ�FRPPDQG�IURP�WKH�)LOH
0HQX�

��� ,Q�WKH�&RPPDQG�/LQH�ER[��W\SH�D�LQVWDOO
LI� \RX� SXW� WKH� 6HWXS� GLVN� LQ� GULYH� $� RU
E�LQVWDOO� LI� \RX� SXW� WKH� 6HWXS� GLVN� LQ
GULYH�%��WKHQ�FOLFN�2.�

��� <RX� ZLOO� EH� SURPSWHG� WR� HQWHU� WKH
GLUHFWRU\� DQG� SDWK� ZKHUH� \RX� ZLVK� WR
LQVWDOO� WKH�VRIWZDUH�� ,I� WKH�GLUHFWRU\�GRHV
QRW�H[LVW��WKH�LQVWDOO�ZLOO�FUHDWH�LW�IRU�\RX�

2QFH� WKH� ')3����/LQN� VRIWZDUH� LV� LQVWDOOHG�
VHW�XS�PXVW� EH� FKRVHQ� IURP� WKH�'HYLFH�PHQX
WR�VHW�XS�WR�FRPPXQLFDWH�WR�WKH�UHOD\�

1RWH�� � � ')3����/LQN� PD\� KDYH� GLIILFXOW\
RSHUDWLQJ� ZLWK� VRPH�:,1'2:6� DSSOLFDWLRQV
UXQQLQJ�� WKHUHIRUH�� LW� LV� UHFRPPHQGHG� WKDW
EHIRUH�VWDUWLQJ�WKH�DSSOLFDWLRQ�PDNH�VXUH�WKHUH
DUH�QR�RWKHU�SURJUDPV�RU�765V�ORDGHG�RQ�WKH
V\VWHP�DV�WKLV�PLJKW�DIIHFW�WKH�SHUIRUPDQFH�RI
')3����/LQN�DQG�UHODWHG�DSSOLFDWLRQV�
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Host
Machine

Printer

Device

Device

Dialup
Modem

DeviceM

DeviceM

RS-232

RS-485

Device Device

COSM

C
RS-232

&26³&RGH�2SHUDWHG�6ZLWFK
0³0RGHP
&����&RQYHUWHU�EHWZHHQ�56�����DQG�56�����

)LJXUH�������6XSSRUWHG�$UFKLWHFWXUH

6WDUWXS

7KLV� VHFWLRQ� GHVFULEHV� WKH� 6WDUWXS� SURFHGXUH
DQG�H[SODLQV� WKH�PDLQ� VFUHHQ�GHWDLOV�� �$IWHU�D
VXFFHVVIXO� LQVWDOODWLRQ� RI�')3�/LQN�� WKH� JURXS

ZLQGRZ� DSSHDUV� RQ� WKH� VFUHHQ� DV� VKRZQ� LQ
)LJXUH������ �7KLV�ZLQGRZ� FRQVLVWV� RI� WKH�')3�
/LQN� LFRQ� DQG� WKH� +HOS� LFRQ�� � � &KRRVH� WKH
')3�/LQN�LFRQ�WR�VWDUW�')3�/LQN�

)LJXUH�������*URXS�:LQGRZ
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7KH�')3�/LQN�DSSOLFDWLRQ�VWDUWV�DQG�WKH�')3�
/LQN�DSSOLFDWLRQ�ZLQGRZ�DSSHDUV�DV� VKRZQ� LQ
)LJXUH� ����� �7KH�PDLQ�ZLQGRZ�KDV� D� WLWOH� EDU
ZLWK�')3�/LQN�� D�PHQX� EDU�� D� WRRO� EDU� DQG� D
VWDWXV�EDU�

0HQX�%DU

7KH� LWHPV� LQ� WKH� ')3�/LQN� DSSOLFDWLRQ
ZLQGRZ�PHQX�EDU�DUH�

• 'HYLFH
• /RJ
• 6XSSRUW�)XQF
• :LQGRZ
• +HOS

7KH�LWHPV�LQ�HDFK�PHQX�FKDQJH�ZKHQ�D�UHOD\
LV� FRQQHFWHG�� � )RU� H[DPSOH�� /RJ� ZLOO� QRW
LQFOXGH� WKH� ¶&XUUHQW·� LWHP�XQWLO� FRQQHFWHG� WR
D�UHOD\�

7KH� LWHPV� LQ� WKH� 'HYLFH� PHQX� DUH� GLVSOD\HG
DERYH�� � +DQJ�XS� ZLOO� EH� HQDEOHG� ZKHQ� WKH
FRPPXQLFDWLRQ�OLQH�LV�XVLQJ�D�GLDO�XS�PRGHP�

8QGHU�WKH�/RJ�LWHP��DQ�H[LVWLQJ�ORJ�ILOH�FDQ�EH
RSHQHG� RU� WKH� VHVVLRQ� ORJ� FDQ� EH� WXUQHG
RQ�RII�

)LJXUH�������')3�/LQN�$SSOLFDWLRQ�:LQGRZ
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8QGHU� 6XSSRUW� IXQFWLRQV� XVH� +RVW� 6HWXS� WR
FRQILJXUH� WKH� SRUW�� PRGHP� DQG� SULQWHU
SDUDPHWHUV�� � $UFKLYH� PDNHV� EDFNXS� ILOHV� DQG
UHWULHYHV�ILOHV�

7KH�:LQGRZ� LWHP�SURYLGHV� IRU� DUUDQJLQJ� WKH
GLVSOD\���'LVSOD\�RI�WKH�VWDWXV�EDU�DQG�WRRO�EDU
FDQ�EH�HQDEOHG�RU�GLVDEOHG���,W�DOVR�GLVSOD\V�WKH
QDPHV�RI�DOO�WKH�GRFXPHQWV�FXUUHQWO\�LQ�YLHZ�

7KH�+HOS�LWHP�LV�DYDLODEOH�LQ�DOO�WKH�PHQX�EDUV
RI�DOO�ZLQGRZV�

7RRO�%DU

7KH� WRRO� EDU� FRQVLVWV� RI� LFRQV� ZKLFK� KHOS
FKRRVH�VRPH�RI�WKH�')3�/LQN�DFWLYLWLHV�TXLFNO\�
7KH� DFWLYH� LFRQV� VKRZQ� LQ� )LJXUH� ���� LQ� WKH
WRRO�EDU�DUH

• &RQQHFW
• +DQJ�XS�LI� D� WHOHSKRQH� OLQH� LV

XVHG�
• 'HYLFH�6HWXS
• /RFDO�6HWWLQJV
• $UFKLYH
• 3ULQWHU

• &RQWH[W�6HQVLWLYH�+HOS�

6WDWXV�%DU

7KH� VWDWXV� EDU� LV� GLYLGHG� LQWR� VL[� SDUWV� DV
VKRZQ� LQ� WKH� ERWWRP�PRVW� URZ� RI� )LJXUH� ����
6WDUWLQJ� IURP� WKH� OHIW�� SDUW� RQH� GLVSOD\V� WKH
LQIRUPDWLRQ�UHJDUGLQJ�DQ\�FRPPDQG�VHOHFWHG�
SDUW� WZR� DQG� WKUHH� GLVSOD\� WKH� GDWH� DQG� WLPH
UHVSHFWLYHO\��SDUW�IRXU�LQGLFDWHV�LI�/RJ�LV�RQ�RU
RII�� SDUW� ILYH� DQG� VL[� LQGLFDWH� WKH� &DSV� /RFN
DQG�1XP�/RFN�UHVSHFWLYHO\�

+$5':$5(�6HWXS

7KLV� LV� WKH� SUHSDUDWLRQ� RI� WKH� ')3����/LQN
VRIWZDUH� DQG� WKH� KRVW� PDFKLQH� IRU� D� WURXEOH
IUHH� DQG� VDWLVIDFWRU\� RSHUDWLRQ� ZLWK� WKH
')3���� GHYLFHV�� &HUWDLQ� SDUDPHWHUV� RI� WKH
VHULDO� �&20�� SRUW� WR� ZKLFK� \RX� ZLVK� WR
FRQQHFW� WKH� GHYLFH�� WKH� PRGHP� XVHG� IRU
FRPPXQLFDWLRQ�DQG� WKH�SULQWHU� FRQQHFWHG� WR
WKH� KRVW� PDFKLQH� DUH� WR� EH� FRQILJXUHG� IRU
')3����/LQN�� ')3����/LQN� SURYLGHV� DOO� WKH
QHFHVVDU\� XVHU� LQWHUIDFH� WR� VHW� WKHVH
SDUDPHWHUV�

.HHS�WKH�8VHU·V�PDQXDOV�IRU� WKH�VHULDO�SRUW�RI
\RXU� KRVW� PDFKLQH�� WKH� PRGHP� DQG� WKH
SULQWHU�KDQG\�IRU�D�TXLFN�UHIHUHQFH�

3RUW�6HWXS

)RU�SURSHU�RSHUDWLRQ��LW�LV�HVVHQWLDO�WKDW�WKH�3&
DQG� WKH� ')3���� UHOD\� KDYH� D� SK\VLFDO� OLQN
HVWDEOLVKHG�EHWZHHQ� WKHP�� �7KLV�SK\VLFDO� OLQN
FRXOG�EH�DQ�56����� OLQH�RU�DQ�56����� OLQH�� � ,I
UHTXLUHG�� GLDO�XS� PRGHPV� FDQ� EH� XVHG�� � $Q\
3&�VHULDO�SRUW�FDQ�EH�XVHG�

7R�VHWXS�WKH�VHULDO��&20��SRUW�FOLFN�RQ�+RVW
6HWXS�XQGHU� WKH�6XSSRUW�)XQFWLRQV�PHQX�� �$
SRS�XS�PHQX�ZLWK�3RUWV�0RGHP�3ULQWHU�ZLOO
EH� GLVSOD\HG�� � &KRRVH� WKH� 3RUWV� LWHP�� � 7KH
SRUW�VHWXS�GLDORJ�ER[�DSSHDUV�DV�VKRZQ�EHORZ�
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&KDQJH�WKH�%DVH�SRUW�DGGUHVV�RQO\�LI�WKH�VHULDO
SRUW�XVHV�DQ�DGGUHVV�YDOXH�WKDW�GLIIHUV�IURP�WKH
YDOXH�GLVSOD\HG�LQ�WKH�WH[W�ER[���2SHQ�WKH�OLVW

DQG�VHOHFW�DQ�DGGUHVV�

%HIRUH�DVVLJQLQJ� ,54�QXPEHUV� WR� VHULDO�SRUWV�
GHWHUPLQH� ZKLFK� LQWHUUXSWV� DUH� XVHG� DQG
ZKLFK�DUH�DYDLODEOH�LQ�WKH�3&���7KH�VHULDO�SRUW
PD\� QHHG� WR� EH� FKDQJHG� WR� XVH� DYDLODEOH
LQWHUUXSWV���)RU�LQIRUPDWLRQ��UHIHU�WR�WKH�VHULDO
SRUW�GRFXPHQWDWLRQ�

$Q\� FKDQJHV� PDGH� LQ� WKLV� GLDORJ� ER[�� WDNH
HIIHFW� RQO\� ZKHQ�:LQGRZV� LV� UHVWDUWHG�� � &OLFN
RQ�2.�WR�SURFHHG�ZLWK�WKH�VHOHFWLRQ�RU�&DQFHO
WR�TXLW�ZLWKRXW�XSGDWLQJ�WKH�VHOHFWLRQ�

0RGHP�6HWXS

:KHQ�WKH�')3����UHOD\�LV�FRQQHFWHG�WR�D�GLDO�
XS� PRGHP�� LW� LV� HVVHQWLDO� WKDW� ')3�/LQN� LV
VXSSOLHG� ZLWK� LQIRUPDWLRQ� DERXW� WKH� PRGHP
FKDUDFWHULVWLFV�� �7R�VHWXS�WKH�PRGHP�FOLFN�RQ
+RVW� 6HWXS� XQGHU� WKH� 6XSSRUW� )XQFWLRQV
PHQX�� � $� SRS� XS� PHQX� ZLWK
3RUWV�0RGHP�3ULQWHU� ZLOO� EH� GLVSOD\HG�
&KRRVH� WKH�0RGHP� LWHP�� �7KH�PRGHP� VHWXS
GLDORJ�ER[�DSSHDUV�DV�VKRZQ�EHORZ�

7KH� LQLW� VWULQJ�� GLDO� VWULQJ� DQG� WKH� KDQJ�XS
VWULQJ�DUH�DOO�PRGHP�GHSHQGHQW���5HIHU�WR�WKH
PRGHP�PDQXDO�IRU�WKH�VXLWDEOH�VWULQJV���8S�WR
��� FKDUDFWHUV� DUH� DFFHSWHG� IRU� HDFK� RI� WKHVH
ILHOGV�

,I�DQ\�QXPEHU�RU�VWULQJ�LV�WR�EH�GLDOHG�RU�VHQW
RQ�WKH�SRUW�EHIRUH�GLDOLQJ�WKH�SKRQH�QXPEHU�
VSHFLI\� LW� DV� WKH� GLDO� SUHIL[�� � 6LPLODUO\� DQ\
VWULQJV� WR� EH� DSSHQGHG� DW� WKH� HQG� RI� WKH
SKRQH� QXPEHU� DUH� WR� EH� HQWHUHG� LQ� WKH� GLDO
VXIIL[� ILHOG�� � 7KHVH� DUH� PRGHP� LQGHSHQGHQW
DQG�FDQ�EH�OHIW�EODQN�LI�QRW�QHHGHG�

7KH� DPRXQW� RI� WLPH� WKH� V\VWHP� ZDLWV� EHIRUH
GHFLGLQJ�WKDW�WKH�WHOHSKRQH�OLQH�LV�EXV\�RU�QRW
DYDLODEOH� LV� WKH�GLDO� WLPH�RXW�� �$�PD[LPXP�RI
���VHFRQGV�FDQ�EH�VSHFLILHG�KHUH���7KH�PRGHP
ZLOO� UH�GLDO� XQWLO� WKH�PD[LPXP�QXPEHU� RI� UH�
GLDOV�LV�H[FHHGHG��$�PD[LPXP�RI���UH�GLDOV�FDQ
EH�VSHFLILHG�

7KH�UHGLDO�GHOD\�LV�LQ�DGGLWLRQ�WR�WKH�GLDO�WLPH�
RXW�GHOD\�� �7KLV�LV�WKH�DPRXQW�RI�WLPH�WKH�3&
ZDLWV� EHIRUH� D� UH�GLDO�� � $� PD[LPXP� RI� ��
VHFRQGV�FDQ�EH�VSHFLILHG�KHUH�

$Q\�PRGLILFDWLRQV�PDGH� LQ� WKH�PRGHP� VHWXS
GLDORJ�ER[�WDNH�HIIHFW�WKH�QH[W�WLPH�WKHUH�LV�DQ
DWWHPSW�WR�FRQQHFW�ZLWK�D�')3����
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3ULQWHU�6HWXS

7KH�KDUG�FRSLHV� IRU� UHSRUWV�� ORJV�DQG�VHWWLQJV
DUH� PDGH� WKURXJK� WKH� SULQWHU� FRQQHFWHG� WR
WKH� 3&�� 7R� VHWXS� WKH� SULQWHU� FOLFN� RQ� +RVW
6HWXS�XQGHU� WKH�6XSSRUW�)XQFWLRQV�PHQX�� �$
SRS�XS�PHQX�ZLWK�3RUWV�0RGHP�3ULQWHU�ZLOO
EH� GLVSOD\HG�� &KRRVH� WKH� 3ULQWHU� LWHP�� � 7KH
3ULQW�VHWXS�GLDORJ�ER[�DSSHDUV�DV�VKRZQ�EHORZ�

6HOHFW� WKH� 'HIDXOW� 3ULQWHU� E\� FOLFNLQJ� WKDW
UDGLR� EXWWRQ�� � &KRRVH� WKH� 6SHFLILF� 3ULQWHU
RSWLRQ� E\� FOLFNLQJ� RQ� WKDW� UDGLR� EXWWRQ� DQG
VHOHFW� RQH� RI� WKH� FXUUHQW� LQVWDOOHG� SULQWHUV
VKRZQ�LQ�WKH�ER[�

&OLFN�RQ�WKH�2SWLRQV�EXWWRQ� WR�JHW�DGGLWLRQDO
FKRLFHV�DERXW�SULQWLQJ�� VSHFLILF� WR� WKH� W\SH�RI
SULQWHU�WKDW�KDV�EHHQ�VHOHFWHG�

'(9,&(�6HWXS

0RUH�WKDQ�RQH�')3����UHOD\�FDQ�EH�FRQQHFWHG
WR�D�3&�RQ�WKH�SK\VLFDO�OLQN���%XW��DW�DQ\�JLYHQ
WLPH�� ')3�/LQN� FDQ� FRPPXQLFDWH� ZLWK� RQO\

RQH�')3���� UHOD\�� � ,W� LV� SRVVLEOH� WKDW� HDFK� RI
WKHVH� ')3���V� DUH� FRQILJXUHG� ZLWK� GLIIHUHQW
FRPPXQLFDWLRQ� SDUDPHWHUV� �H�J�� WHOHSKRQH
QXPEHU�� EDXG� UDWH�� HWF���� � ')3�/LQN�PXVW� EH
VHWXS� ZLWK� WKHVH� SDUDPHWHUV� VR� WKDW� LW� FDQ
PDNH�SURSHU�FRQQHFWLRQV�ZLWK�WKH�UHOD\V���7KH
'HYLFH� 6HWXS� PHQX� LWHP� LV� XVHG� WR� XSGDWH
')3�/LQN�ZLWK�WKLV�LQIRUPDWLRQ�

'HYLFH�6HWXS�FDQ�EH�XVHG�WR�HLWKHU�DGG�D�QHZ
UHOD\�VHWXS�RU�WR�PRGLI\�DQ�H[LVWLQJ�UHOD\�VHWXS�
&KRRVH� WKH� 'HYLFH� 6HWXS� LWHP� LQ� WKH� 'HYLFH
PHQX�� �$�'HYLFH�GLUHFWRU\�GLDORJ�ER[�DSSHDUV
DV�VKRZQ�EHORZ�

7KH�UHOD\V�ZLWK�H[LVWLQJ�VHWXSV�DUH�OLVWHG��&OLFN
RQ�WKH�VFUROO�EXWWRQ�RI�WKH�GHYLFH�QDPH�ILHOG�WR
YLHZ�WKH�FRPSOHWH�OLVW�

7R� DGG� D� QHZ� GHYLFH�� � &OLFN� RQ� WKH� $GG
EXWWRQ���7KH�'HYLFH�6HWXS�GLDORJ�ER[�DSSHDUV
ZLWK�WKH�GHIDXOW�SDUDPHWHUV�DV�VKRZQ�LQ�)LJXUH
����

)LJXUH�������'HYLFH�6HWXS
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(QWHU� WKH�'HYLFH�1DPH�DQG�WKH�8QLW� ,G� WR�EH
DGGHG� DQG� VSHFLI\� DOO� WKH� SDUDPHWHUV� RI� WKDW
UHOD\�� � 7KH� %DXG� 5DWH�� 'DWD� %LWV�� 6WRS� %LWV�
DQG� 3DULW\� HQWULHV� PXVW� PDWFK� WKH
FRUUHVSRQGLQJ� VHWWLQJV� RI� WKH� ')3���� UHOD\�
7KH� %UHDN� 6LJQDO� LV� QHHGHG� IRU
FRPPXQLFDWLRQ� ZLWK� FHUWDLQ� &RGH� 2SHUDWHG
6ZLWFKHV�� � &OLFN� WKLV� LWHP� LI� WKH� &26� XVHG
UHTXLUHV� D� EUHDN� VLJQDO�� � 7KH� 'XUDWLRQ� RI
%UHDN� LV� WKH� DPRXQW� RI� WLPH� QHHGHG� IRU� WKH
&26�WR�GHWHUPLQH� WKDW�D�PHVVDJH� LV� LQWHQGHG
IRU� LW�� �7KLV�PD\�EH�QHHGHG�HYHQ� LI� WKH�EUHDN
VLJQDO�LV�QRW�UHTXLUHG���7KH�SKRQH�QXPEHU�WKH
3&�KDV�WR�GLDO�WR�JHW�FRQQHFWHG�WR�WKLV�UHOD\�LV
VSHFLILHG�LQ�WKH�3KRQH�1R�ILHOG�� �$�PD[LPXP
RI� ��� FKDUDFWHUV� FDQ� EH� HQWHUHG� LQ� WKLV� ILHOG�
7KH� DX[LOLDU\� SKRQH� QXPEHU� VSHFLILHG� LV
GLDOHG� EHIRUH� GLDOLQJ� WKH� DFWXDO� SKRQH
QXPEHU���7KH�%URZVH�EXWWRQ��!!��ZLOO�GLVSOD\
D� GLDORJ� ER[� ZLWK� D� OLVW� RI� � H[LVWLQJ� DX[LOLDU\
SKRQH�QXPEHUV�DV�VKRZQ�EHORZ�

,Q� WKLV� GLDORJ� ER[�� DX[LOLDU\� SKRQH� QXPEHUV
FDQ� EH� DGGHG�� GHOHWHG� DQG� PRGLILHG�� � )RU
0RGLI\� RU� 'HOHWH�� ILUVW� VHOHFW� D� QXPEHU� IURP
WKH� OLVW� DQG� WKHQ� FKRRVH� WKH� DSSURSULDWH
EXWWRQ�� � :KHQ� $GG� RU� 0RGLI\� LV� VHOHFWHG�� D
GLDORJ�ER[�DSSHDUV�ZLWK�ILHOGV�IRU�WKH�QXPEHU
DQG�GHVFULSWLRQ�DV�VKRZQ�EHORZ�

,I� QR� DX[LOLDU\� SKRQH� QXPEHU� LV� QHFHVVDU\�
OHDYH� WKHVH� ILHOGV� EODQN�� $� PD[LPXP� RI� ��
FKDUDFWHUV� FDQ� EH� HQWHUHG� LQ� HDFK� RI� WKHVH
ILHOG�

,Q�WKH�'HYLFH�6HWXS�GLDORJ�ER[��FOLFN�RQ�RQH�RI
WKH� UDGLR� EXWWRQV� WR� FKRRVH� HLWKHU� 56����� RU
56����� DV� WKH� SK\VLFDO� FRPPXQLFDWLRQV� OLQN�
6ZLWFK� &RGH� LV� D� VWULQJ� RI� FKDUDFWHUV� VHQW� WR
WKH�FRGH�RSHUDWHG�VZLWFK���7KLV�ILHOG�DFFHSWV�D
PD[LPXP� RI� VL[� FKDUDFWHUV� LQ� +H[DGHFLPDO
IRUPDW���7KHVH�SDUDPHWHUV�WDNH�HIIHFW�WKH�QH[W
WLPH� ')3�/LQN� � FRQQHFWV� � WR� WKH� VSHFLILHG
UHOD\�

&OLFN�RQ�2.� WR� VDYH� WKHVH� SDUDPHWHUV� IRU� WKH
VSHFLILHG� UHOD\�� � &OLFN� RQ� &DQFHO� WR� TXLW� WKH
GLDORJ� ER[� ZLWKRXW� XSGDWLQJ� � 'HYLFH� 6HWXS�
&OLFNLQJ�RQ�WKH�8VH�$V�'HIDXOW�EXWWRQ�ZLOO�VDYH
WKH� SDUDPHWHUV� DQG� DOVR� PDNHV� WKHP� WKH
GHIDXOW�YDOXHV���%\�VHOHFWLQJ�WKH�PRVW�FRPPRQ
SDUDPHWHUV� DV� WKH� GHIDXOW� YDOXHV� ZLOO� VLPSOLI\
DGGLQJ�D�UHOD\�

7R� DGG� D� UHOD\�ZLWK� SDUDPHWHUV� VLPLODU� WR� DQ
H[LVWLQJ� UHOD\� EXW� QRW� WKH� GHIDXOW� SDUDPHWHUV�
XVH�WKH�&RS\�)URP�RSWLRQ���&KRRVH�WKLV�EXWWRQ
WR�GLVSOD\�D�OLVW�ER[�ZLWK�WKH�H[LVWLQJ�GHYLFHV�DV
VKRZQ�EHORZ�

6HOHFW� D� GHYLFH� QDPH� DQG� FOLFN� RQ� 2.� WR
SURFHHG�� � $OO� WKH� GHYLFH� VHWXS� SDUDPHWHUV� RI
WKDW� UHOD\� DUH� WKHQ� GLVSOD\HG� LQ� WKH� 'HYLFH
6HWXS� GLDORJ� ER[�� � ,I� DQ\� PRGLILFDWLRQV� DUH
UHTXLUHG��SURFHHG�DV�GHVFULEHG�DERYH�

7R� 0RGLI\� WKH� SDUDPHWHUV� IRU� DQ� H[LVWLQJ
HQWU\�� VHOHFW� LW� IURP� WKH� GHYLFH� GLUHFWRU\� DQG
FKRRVH� WKH�0RGLI\� EXWWRQ�� 7KH�'HYLFH� 6HWXS
GLDORJ� ER[� DSSHDUV� ZLWK� DOO� WKH� SDUDPHWHUV�
0DNH�WKH�QHFHVVDU\�PRGLILFDWLRQV�DQG�VDYH�RU
TXLW�

7R� GHOHWH� DQ� HQWU\�� VHOHFW� LW� IURP� WKH� GHYLFH
GLUHFWRU\� DQG� FKRRVH� WKH� 'HOHWH� EXWWRQ�� $
PHVVDJH� ER[� UHTXHVWLQJ� FRQILUPDWLRQ� IRU� WKH
GHOHWLRQ� DSSHDUV�� &KRRVH� WKH� <HV� EXWWRQ� WR
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SURFHHG� ZLWK� WKH� GHOHWLRQ�� � &KRRVH� WKH� 1R
EXWWRQ�WR�TXLW�ZLWKRXW�GHOHWLQJ

/RJJLQJ�LQ�DQG�RXW

2QFH�WKH�3&�DQG�'HYLFH�6HWXS�DUH�FRPSOHWHG�
D�FRQQHFWLRQ�KDV�WR�EH�HVWDEOLVKHG�EHWZHHQ�WKH
UHOD\�DQG�3&�

&RQQHFW

&KRRVH� &RQQHFW� IURP� WKH� 'HYLFH� PHQX�� � $
&RQQHFW�'HYLFH� GLDORJ� ER[� DSSHDUV� DV� VKRZQ
EHORZ�

)URP�WKH�OLVW��VHOHFW�WKH�UHOD\�DQG�FOLFN�RQ�2.
WR� SURFHHG� ZLWK� WKH� FRQQHFWLRQ�� &OLFN� RQ
&DQFHO�WR�TXLW�WKH�FRQQHFWLRQ�SURFHVV�

2QFH� WKH� FRQQHFWLRQ� LV� HVWDEOLVKHG� ZLWK� WKH
UHOD\��D�3DVVZRUG�GLDORJ�ER[�DSSHDUV�DV�VKRZQ
EHORZ�� � $� SDVVZRUG� PXVW� EH� HQWHUHG� WR
SURFHHG�

7KH�SDVVZRUG� GHWHUPLQHV� WKH� ¶SULYLOHJH� OHYHO·
RI�WKH�FXUUHQW�VHVVLRQ���7KH�9,(:��6(77,1*6�
RU�$&7,21�SDVVZRUG�HQWHUHG�PXVW�PDWFK�WKH
FRUUHVSRQGLQJ� SDVVZRUG� VWRUHG� LQ� WKH� UHOD\�
&KRRVH� WKH� 2.� EXWWRQ� WR� SURFHHG� ZLWK� WKH
SDVVZRUG�HQWHUHG�RU�FKRRVH�WKH�&DQFHO�EXWWRQ
WR�TXLW�WKH�FRQQHFWLRQ�SURFHVV��,I�WKLV�LV�D�QHZ
UHOD\� 6HH� &KDSWHU� �� ²� ,QWURGXFWLRQ� �'HIDXOW
6HWWLQJ��

7KH� SDVVZRUG� LV� VHQW� WR� WKH� UHOD\� DQG� LI� WKH
ORJLQ� LV� VXFFHVVIXO�� WKH�PHQX�EDU�DQG� WKH� WRRO
EDU� FKDQJH� WR� LQFRUSRUDWH� WKH� DGGLWLRQDO
IXQFWLRQV��5HSRUWV��6HWWLQJV�DQG�$FWLRQV� LWHPV
ZLOO� EH� DGGHG� � WR� WKH� H[LVWLQJ� LWHPV� LQ� WKH
PHQX�EDU�DV�VKRZQ�LQ�)LJXUH�����

/RJJLQJ�LQWR�WKH�UHOD\�LV�WKH�VWDUW�RI�D�VHVVLRQ�
$� VHVVLRQ� ORJ� VWDUWV� DQG� ORJV� DOO� VXEVHTXHQW
RSHUDWLRQV�� � 7KH� ¶&XUUHQW·� LWHP� LQ� WKH� /RJ
PHQX� LV�HQDEOHG�DQG�FDQ�EH�XVHG� WR� YLHZ� WKH
FXUUHQW�VHVVLRQ�ORJ���7KH�WRRO�EDU�DOVR�FKDQJHV
WR� GLVSOD\� WKH� /RJRXW� V\PERO� LQ� SODFH� RI� WKH
FRQQHFW�V\PERO�
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)LJXUH�������$IWHU�D�GHYLFH�FRQQHFWLRQ

/RJRXW

,I� WKH� FRPPXQLFDWLRQ� OLQH� LV� XVLQJ� D� GLDO�XS
PRGHP�� WKH� ORJRXW� RSWLRQ� ZLOO� QRW� KDQJ�XS
WKH� FRPPXQLFDWLRQ� OLQH�� � 7R� ORJRXW� IURP� D
UHOD\�� FKRRVH� WKH� /RJRXW� LWHP� LQ� WKH� GHYLFH
PHQX�DV�VKRZQ�EHORZ�

$IWHU� D� FRQILUPDWLRQ� IURP� WKH� XVHU�� WKH� UHOD\
ZLOO�EH�ORJJHG�RXW�

7KH� IROORZLQJ� FRQGLWLRQV� ZLOO� EH� FKHFNHG
EHIRUH�ORJRXW�FRQILUPDWLRQ�

• ,I� DQ\� VHWWLQJV� ZHUH� GRZQORDGHG�� ZDV� DQ
(1'�PHVVDJH�VHQW�"

• $UH�WKH�RXWSXWV�LQ�GLVDEOHG�FRQGLWLRQ�"

• ,V�WKH�UHOD\�LQ�7HVW�PRGH�"

,I� DQ\� RI� WKH� DERYH� FRQGLWLRQV� DUH� WUXH�� ')3�
/LQN�ZLOO�GLVSOD\�DQ�DSSURSULDWH�PHVVDJH�ER[�
7R� SURFHHG� ZLWK� WKH� ORJRXW�� FKRRVH� WKH� <HV
EXWWRQ�

,I�VHWWLQJV�ZHUH�FKDQJHG��EXW�WKH�(QG�PHVVDJH
ZDV� QRW� VHQW�� WKH� IROORZLQJ� PHVVDJH� ER[� ZLOO
DSSHDU�
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&OLFN�RQ�1R��JHW�EDFN�WR�WKH�VHWWLQJV��DQG�VHQG
WKH�(1'�PHVVDJH�WR�VDYH�WKH�VHWWLQJV���7KHUH�LV
QR�QHHG�WR�GRZQORDG�WKH�VHWWLQJV�DJDLQ���,I�WKH
RXWSXWV� ZHUH� � GLVDEOHG�� FKRRVH� WKH� (QDEOH
RXWSXWV�LWHP�LQ�WKH�$FWLRQV�PHQX���,I�WKH�UHOD\
LV�LQ�WKH�7HVW�PRGH��FKRRVH�WKH�(QG�7HVW�LWHP
LQ�WKH�$FWLRQV�PHQX�

,I� ORJJLQJ� RXW� IURP� D� UHOD\� ZKHQ� D� GLDO�XS
PRGHP� LV� EHLQJ� XVHG�� D� VHSDUDWH� KDQJ�XS
UHTXHVW� LV� UHTXLUHG�� � ,I� WKH� KDQJ�XS� UHTXHVW
SUHFHGHV�D�ORJRXW��')3�/LQN�ZLOO��ORJRXW�EHIRUH
KDQJ�XS�

:LWK� PRUH� WKDQ� RQH� UHOD\� FRQQHFWHG� WR� WKH
RWKHU� HQG�RI� WKH� WHOHSKRQH� OLQH� XVLQJ� D� FRGH
RSHUDWHG�VZLWFK��LW�LV�QRW�QHFHVVDU\�WR�KDQJ�XS
WR�ORJRXW�IURP�RQH�UHOD\�DQG�ORJLQ�WR�DQRWKHU
RQ�WKH�VDPH�OLQH�� � ,I� WKH�RWKHU�UHOD\� LV�QRW�RQ
WKH� VDPH� OLQH�� ')3�/LQN� ZLOO� DXWRPDWLFDOO\
KDQJ�XS�DQG�GLDO� WKH�QHZ�QXPEHU�WR�FRQQHFW
WR�WKH�QHZ�UHOD\�DIWHU�D�ORJRXW�

6HWWLQJV

:LWK�')3�/LQN�VHWWLQJV�FDQ�EH�XSORDGHG�IURP
D�')3�UHOD\�� �2QFH�XSORDGHG��WKH�VHWWLQJV�FDQ
EH�PRGLILHG�� DQG� WKHVH�PRGLILHG� VHWWLQJV� FDQ
HLWKHU�EH�GRZQORDGHG�WR�WKH�UHOD\�RU�VWRUHG�LQ
D� ORFDO� ILOH�� � 6HWWLQJV� FDQ�DOVR�EH� ORDGHG� IURP
WKHVH�ORFDO�ILOHV�

8SORDG�'HYLFH�6HWWLQJV

7KH� VHWWLQJV� FDQ� EH� XSORDGHG� IURP� D
FRQQHFWHG� UHOD\� IRU� YLHZLQJ� DQG� PRGLI\LQJ�
$Q� XSORDG� FRPPDQG� ZLOO� JHW� DOO� WKH� VHWWLQJV
IURP�HDFK�RI�WKH�HLJKW�VHWWLQJ�JURXSV�

$IWHU�ORJJLQJ�LQ�WR�WKH�UHOD\��FKRRVH�6HWWLQJV��
*HW� 6HWWLQJV� �� 8SORDG� 'HYLFH� 6HWWLQJV� DV
VKRZQ�EHORZ�

$� 6HOHFW� *URXS� GLDORJ� ER[� DSSHDUV� DV� VKRZQ
EHORZ�

7KH�FKRLFHV� IRU�*URXS�1R��DUH�$FWLYH����������
��� ��� ��� ��� RU� ��� � $IWHU� VHOHFWLQJ� WKH� VHWWLQJV
JURXS�DQG�FOLFNLQJ�2.��WKH�VHWWLQJV�GLDORJ�ER[
ZLWK� WKH� XSORDGHG� VHWWLQJV� ZLOO� DSSHDU� DV
VKRZQ�LQ�)LJXUH�����

)RU� DQ�XSORDG� FRPPDQG�� WKH� UHOD\� VHQGV� WKH
ODWHVW�VHWWLQJV�DYDLODEOH�ZLWK�LW���7KDW�PHDQV��LI
VHWWLQJV� DUH� GRZQORDGHG� WR� WKH� ')3���� DQG
WKHUH�LV�D�UHTXHVW�WR�XSORDG�EHIRUH�VHQGLQJ�WKH
(1'� PHVVDJH�� WKH� UHOD\� ZLOO� VHQG� WKRVH
GRZQORDGHG�VHWWLQJV�HYHQ�WKRXJK�WKH\�DUH�QRW
DFWLYH�

,Q� WKH� VHWWLQJV� GLDORJ� ER[�� LW� LV� SRVVLEOH� WR
PRGLI\� WKH� VHWWLQJV�� VDYH� WKHP� WR� D� ILOH�� SULQW
WKHP��RU�GRZQORDG�WKHP�WR�WKH�UHOD\�
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)LJXUH�������6HWWLQJV

7KH�VHWWLQJV�GLDORJ�ER[�KDV�IRXU�SDUWV�

��� WRS� OLQH� ZLWK� WKH� VHWWLQJV� JURXS� QXPEHU
DQG�PRGHO�QXPEHU

��� VHWWLQJV�OLVW�ER[

��� 6HWWLQJ�'HWDLOV�ER[

��� ERWWRP�OLQH�ZLWK�VHOHFWLRQ�EXWWRQV

7KH� VHWWLQJV� OLVW� ER[� VKRZV� WKH� ��� VHWWLQJ
FDWHJRULHV��VHH�7DEOH��������'RXEOH�FOLFNLQJ�RQ
D� VHWWLQJV� FDWHJRU\� ZLOO� GLVSOD\� WKH� LQGLYLGXDO
VHWWLQJV�DV�VKRZQ�EHORZ�

'RXEOH�FOLFNLQJ�RQ�DQ�LQGLYLGXDO�VHWWLQJ�DOORZV
WKH� VHWWLQJ� WR� EH� FKDQJHG�� � $Q� HQWU\� ER[
DSSHDUV�WR�WKH�ULJKW�RI�WKH�VHOHFWHG�VHWWLQJ�

2QFH�D�QHZ�VHWWLQJ�YDOXH�KDV�EHHQ�HQWHUHG�� LW
UHSODFHV� WKH� HQWU\� ER[� WR� WKH� ULJKW� RI� WKH� ROG
VHWWLQJ�YDOXH�WR�LQGLFDWH�D�FKDQJHG�VHWWLQJ�

7R�GRZQORDG�WKH�FKDQJHG�VHWWLQJ�WR�WKH�UHOD\
FOLFN�RQ�WKH�'RZQORDG�EXWWRQ�� �7KH�IROORZLQJ
GLDORJ�ER[�LV�GLVSOD\HG�
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6HOHFWLQJ� $//� IROORZHG� E\� 2.� ZLOO� GRZQORDG
DOO� RI� WKH� VHWWLQJV� WR� WKH� ')3����� � +RZHYHU�
VHOHFWLQJ�&KDQJHG�9DOXHV�2QO\�ZLOO�GRZQORDG
RQO\� WKH� VHWWLQJV� WKDW� KDYH� EHHQ� FKDQJHG�� DV
LQGLFDWHG� E\� WKHLU� UHG� DSSHDUDQFH� LQ� WKH
VHWWLQJ�GLVSOD\�

$OVR�� VHOHFWLQJ� D� GLIIHUHQW� VHWWLQJV� JURXS� IRU
WKH� QHZ� VHWWLQJV� FDQ� EH� DFFRPSOLVKHG� E\
FOLQNLQJ� WKH� GRZQ� DUURZ� IURP� WKH� *URXS
GLDORJ� ER[�� DQG� WKHQ� VHOHFWLQJ� RQH� RI� WKH� �
VHWWLQJV�JURXSV�

$IWHU� D� VXFFHVVIXO� GRZQORDG�� WKH� IROORZLQJ
GLDORJ�ER[�DSSHDUV�

$W� WKLV� SRLQW�� WKH� FKDQJHG� VHWWLQJ� YDOXHV� DUH
SUHVHQW� LQ� WKH�')3����EXW� DUH�QRW� DFWLYH�� WKH
ROG� VHWWLQJ� YDOXHV�DUH� VWLOO� LQ� HIIHFW�� �7R�PDNH
WKH�QHZ� YDOXHV� DFWLYH� DQG� VWRUH� WKHP� LQ� QRQ�
YRODWLOH�PHPRU\��DQ�(QG�PHVVDJH�PXVW�EH�VHQW�
&OLFNLQJ� WKH� 6HQG� (QG� EXWWRQ� RQ� WKH� DERYH
GLDORJ�ER[�DFFRPSOLVKHV�WKLV���+RZHYHU��LI� WKH
&ORVH� EXWWRQ� LV� FOLFNHG� LQVWHDG�� WKH� FKDQJHG
VHWWLQJ� YDOXHV� UHPDLQ� LQ� D�')3���� WHPSRUDU\
EXIIHU�EXW�DUH�QRW�DFWLYH���$W�VRPH�SRLQW�SULRU
WR�WKH�HQG�RI�FXUUHQW�VHVVLRQ��DQ�(QG�PHVVDJH
PXVW� EH� VHQW� RU� WKH� FKDQJHG� VHWWLQJ� YDOXHV

VWRUHG� LQ� WKH�')3����ZLOO� EH� GLVFDUGHG�� �7KH
(1'�PHVVDJH� FDQ� EH� VHQW� E\� FOLFNLQJ� RQ� WKH
(1'� EXWWRQ� ORFDWHG� DW� WKH� ERWWRP� RI� WKH
VHWWLQJV�GLDORJ�ER[�

7KH�VHWWLQJV�FDQ�DOVR�EH�VDYHG�WR�D� ILOH�� �&OLFN
RQ�WKH�6DYH�EXWWRQ�LQ�WKH�VHWWLQJV�GLDORJ�ER[�
$�¶)LOH�6DYH�$V·�GLDORJ�ER[�DSSHDUV�WKDW�DOORZV
VHOHFWLQJ� WKH� QDPH� DQG� ORFDWLRQ� RI� WKH� ILOH�
)RU� D� KDUG� FRS\� RI� WKH� VHWWLQJV�� FOLFN� RQ� WKH
3ULQW�EXWWRQ�LQ�WKH�VHWWLQJV�GLDORJ�ER[�

&OLFN�RQ� WKH�/RDG� EXWWRQ� WR� UHDG� DQ� H[LVWLQJ
VHWWLQJV� ILOH� LQWR� ')3�/LQN�� � $� ¶)LOH� 2SHQ·
GLDORJ� ER[� ZLOO� DSSHDU� WR� SHUPLW� VHOHFWLRQ� RI
WKH�ILOH�QDPH�DQG�ORFDWLRQ���7KH�VHWWLQJ�YDOXHV
IURP� WKLV� ILOH� ZLOO� UHSODFH� WKH� VHWWLQJ� YDOXHV
VKRZQ� LQ� WKH� VHWWLQJV�GLDORJ�ER[�� �7KHVH�QHZ
VHWWLQJV� FDQ� WKHQ� EH� GRZQORDGHG� WR� WKH
')3����UHOD\�

/RDG�/RFDO�6HWWLQJV

,W� LV� SRVVLEOH� WR� YLHZ�� PRGLI\�� VDYH�� DQG� SULQW
VHWWLQJV� ORDGHG� IURP� D� ILOH� ZLWKRXW� EHLQJ
FRQQHFWHG�WR�D�')3����UHOD\���&KRRVH�6HWWLQJV
��*HW�6HWWLQJV���/RDG�/RFDO�6HWWLQJV�DV�VKRZQ
LQ�)LJXUH��������7KH�ILOH�LV�VHOHFWHG�IURP�D�¶)LOH
2SHQ·� GLDORJ� ER[�� � 0XOWLSOH� ILOHV� FDQ� EH
RSHQHG� VLPXOWDQHRXVO\�� � 7KH� 'RZQORDG� DQG
(QG�EXWWRQV�DUH�GLVDEOHG�LQ�WKH�VHWWLQJV�GLDORJ
ER[�

*HW�/RJLF

7KH�FRQILJXUDEOH� ORJLF�FDQ�EH�XSORDGHG� IURP
D� FRQQHFWHG� UHOD\� IRU� YLHZLQJ� DQG�PRGLI\LQJ
ZLWKLQ� ;SUHVVLRQ� %XLOGHU�� � $Q� XSORDG
FRPPDQG�ZLOO� JHW� WKH� ORJLF� IURP� HDFK� RI� WKH
HLJKW�VHWWLQJ�JURXSV�

$IWHU�ORJJLQJ�LQ�WR�WKH�UHOD\��FKRRVH�6HWWLQJV��
*HW� /RJLF� �� &RQILJXUDEOH� /RJLF� DV� VKRZQ
EHORZ�
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$�¶6HOHFW�*URXS·�GLDORJ�ER[�ZLOO�DSSHDU�ZKLFK
SHUPLWV� WKH� VHOHFWLRQ� RI� WKH� VHWWLQJV� JURXS
IURP�ZKLFK� WKH� ORJLF�ZLOO�EH�XSORDGHG�� �$IWHU
FOLFNLQJ� RQ� 2.�� WKH� ;SUHVVLRQ� %XLOGHU
SURJUDP� LV� VWDUWHG�� DQG� WKH� XSORDGHG
FRQILJXUDEOH� ORJLF� LV� YLVLEOH�RQ� WKH� VFUHHQ�� �$W
WKLV� SRLQW�� ;SUHVVLRQ� %XLOGHU� LV� � DFWLYH�� QRW
')3�/LQN�� �5HIHU� WR� WKH�FKDSWHU�RQ�;SUHVVLRQ
%XLOGHU� IRU� DQ� H[SODQDWLRQ� RI� KRZ� WR�PRGLI\
DQG�VDYH�WKH�XSORDGHG�H[SUHVVLRQ�� �7R�UHWXUQ
WR�')3�/LQN� HLWKHU� FORVH� �$/7�)��� ;SUHVVLRQ
%XLOGHU�RU�XVH�$/7�7$%�WR�VZLWFK�EDFN�

72&�&XUYHV

')3�/LQN� ZLOO� IDFLOLWDWH
XSORDGLQJ�GRZQORDGLQJ� XVHU�GHILQHG� 72&
FXUYHV� WR�IURP� WKH�')3���� UHOD\�� �$� VHSDUDWH
VRIWZDUH�SURJUDP�LV�XVHG�WR�FUHDWH�XVHU�GHILQHG
72&� FXUYH� ILOHV�� � 7KLV� SURJUDP� LV� QRW� DQ
LQWHJUDO� SDUW� RI� ')3�/LQN�� � 7KH� LQWHUIDFH
EHWZHHQ� WKLV� SURJUDP� DQG� ')3�/LQN� LV� WKH
XVHU�GHILQHG�72&�FXUYH�ILOHV�VWRUHG�RQ�D�GLVN�

&KRRVLQJ� 6HWWLQJV� �� 72&� &XUYH� �� 8SORDG
GLVSOD\V�WKH�IROORZLQJ�PHVVDJH�ER[�

&OLFNLQJ�RQ�2.�GLVSOD\V�D�¶6DYH�$V·�GLDORJ�ER[
WR�VHOHFW�WKH�QDPH�DQG�ORFDWLRQ�RI�WKH�ILOH�WKDW
ZLOO�EH�FUHDWHG�WR�VWRUH�WKH�FXUYH�GDWD�

&KRRVLQJ�6HWWLQJV���72&�&XUYH� ��'RZQORDG
GLVSOD\V�WKH�IROORZLQJ�PHVVDJH�ER[�

&OLFNLQJ�RQ�2.�GLVSOD\V�DQ�¶2SHQ·�GLDORJ�ER[
WR�VHOHFW�WKH�QDPH�DQG�ORFDWLRQ�RI�DQ�H[LVWLQJ
ILOH� WKDW� FRQWDLQV� WKH� FXUYH� GDWD� WR� EH
GRZQORDGHG�WR�WKH�UHOD\�

7KHUH�FDQ�EH�XS�WR�IRXU�GLIIHUHQW�XVHU�GHILQHG
FXUYHV� VWRUHG� LQ� WKH� UHOD\�� � 72&� &XUYH� 1R�
VHOHFWV� ZKLFK� FXUYH� ZLOO� EH� XSORDGHG� RU
GRZQORDGHG�

&DOLEUDWH

6HW�'DWH�7LPH

7R�PRGLI\� WKH� GDWH� DQG� WLPH� LQ� WKH� ')3���
UHOD\��FOLFN�RQ� WKH�6HW�'DWH�7LPH� LWHP� LQ� WKH
VHWWLQJV� PHQX�� $V� VKRZQ� EHORZ�� WKH� 6HW
'DWH�7LPH� GLDORJ� ER[� ZLOO� DSSHDU� ZLWK� WKH
GDWH�DQG�WLPH�RI�WKH�3&�LQ�WKH�1HZ�'DWH�DQG
1HZ�7LPH�ER[HV�

127(�� 7KH� WLPH� DQG� GDWH� VKRZQ� LQ� WKLV
GLDORJ� ER[� DUH� 127� WKH� WLPH� DQG� GDWH� WKDW
H[VLWV�LQ�WKH�')3����UHOD\���7R�YLHZ�WKH�UHOD\·V
WLPH�DQG�GDWH��FKRRVH�5HSRUW���1HZ���6WDWXV�
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0RGLI\� WKH� GDWH� DQG� WLPH� DV� UHTXLUHG�� � &OLFN
RQ� 2.� WR� � GRZQORDG� WKH� QHZ� YDOXHV� WR� WKH
UHOD\�� � 7KH� &DQFHO� EXWWRQ� FDQFHOV� WKH
PRGLILFDWLRQV�DQG�TXLWV�WKH�GLDORJ�ER[�

&KDQJH�)HHGHU�6WDWLRQ�,'

7R�PRGLI\� WKH� )HHGHU� DQG� 6WDWLRQ� ,'� LQ� WKH
')3���� UHOD\�� FOLFN� RQ� WKH� &KDQJH
)HHGHU�6WDWLRQ�,'� LWHP� LQ� WKH�6HWWLQJV�PHQX�
$V� VKRZQ� EHORZ�� WKH� &KDQJH� )HHGHU�6WDWLRQ
,'�GLDORJ�ER[�ZLOO�DSSHDU�

0RGLI\�WKHVH�VWULQJV�DV�UHTXLUHG���$�PD[LPXP
RI� ��� FKDUDFWHUV� DUH� DFFHSWHG� LQ� HDFK� ER[�
&OLFN�RQ�2.� WR�GRZQORDG� WKHVH� VWULQJV� WR� WKH
UHOD\�RU�FKRRVH�&DQFHO�WR�TXLW�

&KDQJH�&RQWDFW�&RQYHUWHU�,'

7R� PRGLI\� WKH� &RQWDFW� &RQYHUWHU� ,'� LQ� WKH
')3���� UHOD\�� FOLFN� RQ� WKH� &KDQJH� &RQWDFW
&RQYHUWHU� ,'� LWHP� LQ� WKH� 6HWWLQJV�PHQX�� � $V
VKRZQ� EHORZ�� WKH� &KDQJH� &RQWDFW� &RQYHUWHU
,'�GLDORJ�ER[�ZLOO�DSSHDU�

7KH�VWULQJ�HQWHUHG� LQ� WKLV�ER[� LV� OLVWHG� LQ� WKH
HYHQW� ORJ� ZKHQ� WKH� GLJLWDO� LQSXW� �FRQWDFW
FRQYHUWHU��DVVLJQHG�WR�7LPH�7DJ�6WRUH�6WDWLRQ
(YHQW�SURGXFHV�DQ�RXWSXW�

&KDQJH�0RGHO�1R�

7KH� ')3���� LV� ILHOG� XSJUDGHDEOH�� � 7KH
&KDQJH�0RGHO�1R��VHOHFWLRQ�DOORZV�WKH�XVHU�WR
GRZQORDG� D� ILOH� ZKLFK� FRQWDLQV� D� QHZ�PRGHO

QXPEHU���7KLV�QHZ�PRGHO�QXPEHU�ZLOO�WULJJHU
WKH� ')3���� VRIWZDUH� WR� HQDEOH� GLIIHUHQW
IXQFWLRQV���6HOHFWLQJ�WKLV�PHQX�LWHP�ZLOO�FDXVH
D� ILOH� GLDORJ� ER[� WR� DSSHDU�� � ,I� DQ� HQFU\SWHG
PRGHO�QXPEHU�ILOH�LV�VHOHFWHG��WKH�ILJXUH�EHORZ
ZLOO�DSSHDU�

7KH�ILJXUH�DERYH�GLVSOD\V�WKH�ROG�DQG�WKH�QHZ
PRGHO� QXPEHU� IRU� WKH� ')3����� � ,W� DOVR� JLYHV
WKH�XVHU�WKH�RSSRUWXQLW\�WR�&RQILUP�RU�&DQFHO
WKH�PRGHO�QXPEHU�FKDQJH�

,I�DQ�XSJUDGH�LV�UHTXLUHG�FRQWDFW�\RXU�ORFDO�*(
VDOHV� UHSUHVHQWDWLYH� IRU� WKH� QHFHVVDU\� HQFU\SW
ILOH�

%XON�6HWWLQJV�'RZQORDG

7KH� ODVW� LWHP� LQ� WKH� 6HWWLQJV� PHQX� LV� %XON
6HWWLQJV�'RZQORDG�� � 7KLV� VHOHFWLRQ� DOORZV� WKH
XVHU�DFFHVV�WR�DOO�RI�WKH�VHWWLQJV�LQ�WKH�')3����
$V�VKRZQ�LQ�WKH�ILJXUH�EHORZ��WKH�%XON�6HWWLQJV
'RZQORDG�FRPPDQG�DOORZV�WKH�XVHU�WKH�DELOLW\
WR�HQWHU�LQ�D�SUH�PDGH�ILOH�WR�GRZQORDG�WR�WKH
UHOD\�
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7KH�SUH�PDGH�ILOH�FDQ�EH�D�VHWWLQJV� ILOH���VHW��
DQ� ;SUHVVLRQ� %XLOGHU� ILOH� ��H[S��� RU� D� 72&
FXUYH�ILOH���WRF��

7R�GRZQORDG�WKH�ILOH��VHOHFW�WKH�VHWWLQJV�JURXS
WR� FKDQJH� DQG�GRXEOH�FOLFN� RQ� WKH� ILOH� QDPH�
$� ILOH� VHOHFWLRQ�ER[�ZLOO�DSSHDU� VKRZLQJ�DOO�RI
WKH�ILOHV�LQ�\RXU�')3����GLUHFWRU\�WKDW�FRQWDLQ
WKH� FRUUHFW� H[WHQVLRQ�� � 6HOHFW� WKH� ILOH� WR
GRZQORDG��SODFH�D�FKHFN�PDUN��√��QH[W�WR�WKH
VHOHFWHG�ILOH��DQG�FOLFN�RQ�2.�

$FWLRQ

')3�/LQN� SURYLGHV� WKH� FDSDELOLW\� WR� VHQG
$FWLRQ� FRPPDQGV� WR� WKH� FRQQHFWHG� UHOD\�
:KHQ� QHFHVVDU\�� WKH� FRPPDQGV� VHQW� WR� WKH
UHOD\� IROORZ� WKH� ¶$UP� DQG� ([HFXWH·� VHTXHQFH
GHILQHG� LQ� *(� SURWRFRO�� � $IWHU� D� XVHU
FRQILUPDWLRQ� IRU� DQ� DFWLRQ� UHTXHVW�� WKH� $UP
DQG� ([HFXWH� VHTXHQFH� LV� WUDQVSDUHQW� WR� WKH
XVHU���1R�DFWLRQV�FDQ�EH�GRQH�XQOHVV�ORJJHG�LQ
WR� D� UHOD\� ZLWK� WKH� DSSURSULDWH� SULYLOHJH� OHYHO
�SDVVZRUG�� IRU� SHUIRUPLQJ� DFWLRQV�� � 7KH
$FWLRQ�PHQX�LV�VKRZQ�EHORZ�

(QDEOH�2XWSXWV

5HOD\� RXWSXWV� DUH� HQDEOHG� E\� FKRRVLQJ� WKH
(QDEOH� 2XWSXW� PHQX� LWHP�� � 7KLV� DFWLRQ
IROORZV� WKH� $UP� DQG� ([HFXWH� VHTXHQFH� DQG
UHTXLUHV� D� XVHU� FRQILUPDWLRQ� EHIRUH� WKH
FRPPDQG�LV�H[HFXWHG�

7R�HQDEOH�WKH�UHOD\·V�RXWSXWV��FOLFN�WKH�(QDEOH
2XWSXW�LWHP�LQ�WKH�$FWLRQV�PHQX���$�PHVVDJH

ER[�ZLOO� EH� SRVWHG� IRU� FRQILUPDWLRQ�� � &KRRVH
2.�WR�SURFHHG�RU�&DQFHO�WR�TXLW�

'LVDEOH�2XWSXWV

5HOD\� RXWSXWV� DUH� GLVDEOHG� E\� FKRRVLQJ� WKH
'LVDEOH� 2XWSXW� PHQX� LWHP�� � 7KLV� DFWLRQ
IROORZV� WKH� $UP� DQG� ([HFXWH� VHTXHQFH� DQG
UHTXLUHV� D� XVHU� FRQILUPDWLRQ� EHIRUH� WKH
FRPPDQG�LV�H[HFXWHG�

7R�GLVDEOH�WKH�UHOD\·V�RXWSXWV��FOLFN�WKH�'LVDEOH
2XWSXW�LWHP�LQ�WKH�$FWLRQV�PHQX���$�PHVVDJH
ER[�ZLOO� EH� SRVWHG� IRU� FRQILUPDWLRQ�� � &KRRVH
2.� WR� SURFHHG� RU� &DQFHO� WR� TXLW�� � ,I� WKH
RXWSXWV� DUH� GLVDEOHG� DW� ORJRXW�� ')3�/LQN� ZLOO
GLVSOD\�D�PHVVDJH�ER[�WR�ZDUQ�WKH�XVHU�

&KDQJH�3DVVZRUG

7KH�9LHZ��$FWLRQV�� 6HWWLQJV�� DQG�0DVWHU�')3�
/LQN� SDVVZRUGV� FDQ� EH� FKDQJHG� E\� FKRRVLQJ
WKH� &KDQJH� 3DVVZRUG� LWHP� LQ� WKH� $FWLRQV
PHQX���$�FKDQJH�SDVVZRUG�GLDORJ�ER[�DSSHDUV�

&KDQJLQJ� WKH� SDVVZRUG� UHTXLUHV� WKUHH� VWHSV�
)LUVW� WKH�ROG�SDVVZRUG� LV� HQWHUHG�� �7KLV� LV� WKH
SDVVZRUG� HQWHUHG� DW� ORJLQ�� � ,I� WKH� 0DVWHU
SDVVZRUG� ZDV� XVHG� DW� ORJLQ�� W\SLQJ� LQ� WKH
6HWWLQJV� SDVVZRUG� ZLOO� SURGXFH� DQ� HUURU
PHVVDJH�DW�WKH�HQG�RI�WKH�SURFHVV�

$IWHU�FOLFNLQJ�RQ�2.�WR�SURFHHG�ZLWK�FKDQJLQJ
WKH� SDVVZRUG�� ')3�/LQN� ZLOO� SRVW� DQRWKHU
GLDORJ�ER[�DVNLQJ�IRU�WKH�QHZ�SDVVZRUG���(QWHU
WKH� QHZ� SDVVZRUG� DQG� FOLFN� 2.�� � 2QO\
DOSKDQXPHULF� FKDUDFWHUV�DUH�DFFHSWHG� IRU� WKH
SDVVZRUG�� � 6LQFH� RQO\� XSSHU� FDVH� OHWWHUV� DUH
DFFHSWHG�� DOO� WKH� FKDUDFWHUV� HQWHUHG� DUH
FKDQJHG� WR� XSSHU� FDVH�� � 7KH� PD[LPXP
SDVVZRUG�OHQJWK�LV����FKDUDFWHUV�
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)RU� YDOLGDWLRQ� SXUSRVHV�� WKH� QHZ� SDVVZRUG
PXVW�EH�HQWHUHG�D�VHFRQG�WLPH���7KLV�LV�WR�WDNH
FDUH� RI� DQ\� W\SRJUDSKLFDO� HUURUV� LQ� HQWHULQJ
WKH� SDVVZRUG�� � 5H�HQWHU� WKH� QHZ� SDVVZRUG
DJDLQ�DQG�FKRRVH�WKH�2.�EXWWRQ�

7KH�QHZ�SDVVZRUG�LV�GRZQORDGHG�WR� WKH�UHOD\
DQG�VWRUHG�LQ�QRQ�YRODWLOH�PHPRU\���$Q\�HUURU
ZLOO�EH�GLVSOD\HG�LQ�D�PHVVDJH�ER[�

5HVHW�'DWD

7KLV�PHQX�LWHP�DOORZV�VSHFLILF�GDWD�VWRUHG�LQ�D
')3���� UHOD\� WR� EH� UHVHW�� � &KRRVH� WKH� 5HVHW
'DWD�LWHP�LQ�WKH�$FWLRQV�PHQX�� �$�GLDORJ�ER[
ZLOO�DSSHDU�ZLWK�YDULRXV�GDWD�LWHPV�OLVWHG�

&KHFN� WKH� DVVRFLDWHG� ER[HV�� IRU� DOO� WKH� GDWD
LWHPV� ZKLFK� DUH� WR� EH� UHVHW�� � &KRRVH� 2.� WR
SURFHHG� RU� &DQFHO� WR� DERUW�� � ,I� WKH� %UHDNHU

+HDOWK� 'DWD� LWHP� LV� FKHFNHG�� DQRWKHU� GLDORJ
ER[� DSSHDUV� IRU� HQWHULQJ� %UHDNHU� +HDOWK
YDOXHV�� �7KLV�5HVHW�%UHDNHU�+HDOWK�GLDORJ�ER[
LV�VKRZQ�EHORZ�

7KLV�DOORZV�WKH�%UHDNHU�+HDOWK�DFFXPXODWLRQV
WR� EH� UHVHW� DIWHU� UHOD\� WHVWLQJ� RU� WR� EH� VHW� WR
LQLWLDO� YDOXHV� ZKHQ� WKH� UHOD\� LV� LQVWDOOHG� DQG
WKH� EUHDNHU� KDV� D� SUHYLRXV� RSHUDWLRQ� KLVWRU\�
&OLFN� RQ� 2.� DQG� WKH� YDOXHV� HQWHUHG� ZLOO� EH
VHQW� WR� WKH� UHOD\�� � &KRRVLQJ� &DQFHO� ZLOO� UH�
GLVSOD\� WKH� 5HVHW� 'DWD� GLDORJ� ER[� ZLWK� WKH
%UHDNHU�+HDOWK�'DWD�LWHP�XQFKHFNHG�

'LJLWDO�2XWSXW�7HVW

&KRRVLQJ� WKLV� LWHP� IURP� WKH� $FWLRQV� PHQX
GLVSOD\V�D�GLDORJ�ER[�ZLWK�D�OLVW�RI�RXWSXWV�

7KLV� WHVW� VLPSO\� FDXVHV� WKH� VHOHFWHG� RXWSXW
FRQWDFW�WR�FORVH���6HOHFW�DQ�RXWSXW�IURP�WKH�OLVW
DQG�FKRRVH�2.�WR�SURFHHG�RU�FKRRVH�&DQFHO�WR
TXLW�

5HOD\�7HVW

&KRRVLQJ� WKH� 5HOD\� 7HVW� LWHP� IURP� WKH
$FWLRQV� PHQX� GLVSOD\V� WKH� IROORZLQJ� GLDORJ
ER[�
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7KH�LWHPV�LQ�WKH�OLVW�ER[�DUH�
��� (QG�RI�5HOD\�7HVW
��� (QHUJ\�(YHQW
��� 5DQGRPQHVV�(YHQW
��� 8VH�5HOD\�&KDQQHO�IRU�506�&DOFXODWLRQ
��� 8VH�1RWFK�&KDQQHO�IRU�506�&DOFXODWLRQ
��� 3KDVH�$�(QHUJ\�6WDQGDUG�'HYLDWLRQ�7HVW
��� 3KDVH�%�(QHUJ\�6WDQGDUG�'HYLDWLRQ�7HVW
��� 3KDVH�&�(QHUJ\�6WDQGDUG�'HYLDWLRQ�7HVW
��� 3KDVH�1�(QHUJ\�6WDQGDUG�'HYLDWLRQ�7HVW
����+L�=���8VH�0HWHULQJ�&KDQQHO
����+L�=���8VH�1RWFK�&KDQQHO
����8VH� 3RODUL]LQJ� &KDQQHO� IRU� 506

&DOFXODWLRQ

6HOHFW� DQ� LWHP� DQG� FKRRVH� 2.� WR� SURFHHG�
&KRRVH� WKH�&DQFHO�EXWWRQ� WR�TXLW�� � 6HOHFW� WKH
(QG�2I�5HOD\�7HVW� LWHP�IURP�WKH� OLVW� WR�EULQJ
WKH�UHOD\�RXW�RI�WKH�WHVW�PRGH���,I�WKH�UHOD\�LV�LQ
WHVW�PRGH�GXULQJ�ORJRXW��')3�/LQN�ZLOO�GLVSOD\
D�PHVVDJH�ER[�LQGLFDWLQJ�WKLV�

2SHQ�%UHDNHU

&KRRVH�WKLV�PHQX�LWHP�WR�RSHQ�WKH�EUHDNHU���$
PHVVDJH� ER[� LV� GLVSOD\HG� WR� SURPSW� IRU� D
FRQILUPDWLRQ���&OLFN�<HV�WR�RSHQ�WKH�EUHDNHU�

&ORVH�%UHDNHU

&KRRVH�WKLV�PHQX�LWHP�WR�FORVH�WKH�EUHDNHU���$
PHVVDJH� ER[� LV� GLVSOD\HG� WR� SURPSW� IRU� D
FRQILUPDWLRQ���&OLFN�<HV�WR�FORVH�EUHDNHU�

5HVHW�5HFORVHU

&OLFN�RQ� WKLV� LWHP� WR� IRUFH� WKH� UHFORVHU� WR� WKH
¶UHVHW·�VWDWH���7KLV�ZLOO�ZRUN�RQO\�LI�WKH�EUHDNHU
LV�FORVHG�

/RFNRXW�5HFORVHU

&OLFN�RQ� WKLV� LWHP� WR� IRUFH� WKH� UHFORVHU� WR� WKH
¶ORFNRXW·� VWDWH�� � 7KLV� ZLOO� ZRUN� RQO\� LI� WKH
EUHDNHU�LV�RSHQ�

5HSRUWV

'LIIHUHQW� W\SHV� RI� LQIRUPDWLRQ� VWRUHG� LQ� D
')3���� UHOD\� FDQ� EH� XSORDGHG� XVLQJ� ')3�
/LQN���7KH�GDWD�LI�IRUPDWWHG�E\�')3�/LQN�LQWR
VSHFLILF�UHSRUWV�WKDW�FDQ�EH�YLHZHG��SULQWHG��RU
VDYHG�WR�D�ILOH�

7KH�5HSRUW�LWHP�LV�QRW�YLVLEOH�LQ�WKH�PHQX�EDU
LI�QRW�ORJJHG�LQ�WR�D�UHOD\�

1HZ�5HSRUW

&OLFNLQJ�RQ�1HZ�GLVSOD\V� D�PHQX�RI� DYDLODEOH
UHSRUWV� DV� VKRZQ� DERYH�� � 6HOHFWLQJ� 025(
GLVSOD\V� D� GLDORJ� ER[� FRQWDLQLQJ� D� FRPSOHWH
OLVW�RI�DYDLODEOH�UHSRUWV�
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7KH�DYDLODEOH�UHSRUWV�DUH�

��� 6WDWXV

��� )DXOWV

��� 506�)DXOWV

��� 3UHVHQW�9DOXHV

��� 5HJXODU�2VFLOORJUDSK\

��� &RQWDFW�6WDWXV

��� (YHQW

��� %UHDNHU�+HDOWK

��� 3HDN�'DWD

����+DUPRQLFV

����0HPRU\�5HDG

����'HPDQG

����'LDJQRVWLFV

����00,�3DVVZRUGV

����7+'�2VFLOORJUDSK\

����506�2VFLOORJUDSK\

����+L=�2VFLOORJUDSK\

����7ULJJHU�2VFLOORJUDSK\

����+6��+LJK�6SHHG�9DOXHV�

����0DJ�$QJ��0DJQLWXGH�	�$QJOH�

6HOHFW� WKH� GHVLUHG� UHSRUW� DQG� FOLFN� RQ� 2.�
(DFK�UHSRUW�LV�GLVSOD\HG�LQ�D�IL[HG�IRUPDW�DQG
LWV� FRQWHQWV� FDQQRW� EH� FKDQJHG�� � 0XOWLSOH
UHSRUWV� FDQ�EH�RSHQ�DW� D� JLYHQ� WLPH� E\� JRLQJ
WKURXJK� WKH� VWHSV� IRU� RSHQLQJ� D� QHZ� UHSRUW
VHYHUDO�WLPHV�

2SHQ�5HSRUW

$� UHSRUW� SUHYLRXVO\� VDYHG� WR� D� ILOH� FDQ� EH
GLVSOD\HG�E\�VHOHFWLQJ�WKH�2SHQ�LWHP���&OLFNLQJ
RQ�2SHQ�GLVSOD\V�D�¶)LOH�2SHQ·�GLDORJ�ER[�

6SHFLILF�5HSRUWV

6RPH� UHSRUWV� QHHG� IXUWKHU� LQSXW� IURP� WKH
XVHU�� ,Q� DOO� VXFK� FDVHV�� WKH� LQSXW� LV� DFTXLUHG
WKURXJK�D�GLDORJ�ER[��DQG�')3�/LQN�DWWHPSWV
WR� YDOLGDWH� WKH� HQWHUHG� YDOXHV� EHIRUH
SURFHHGLQJ�� � 7KH� UHTXLUHG� XVHU� LQSXW� WR
DFTXLUH�HDFK�RI�WKH�UHSRUWV�LV�GHVFULEHG�EHORZ�

6WDWXV�5HSRUW

6HOHFW�6WDWXV�IURP�WKH�5HSRUW�PHQX�WR�JHW�WKH
VWDWXV�RI�YDULRXV�V\VWHP�FRPSRQHQWV�

)DXOW�5HSRUW

)RU� HYHU\� 5HJXODU� 2VFLOORJUDSK\� FDSWXUH�� D
IDXOW� UHSRUW� LV� JHQHUDWHG�� � 7R� VHH� D� OLVWLQJ� RI
WKH��5HJXODU�IDXOW�UHSRUWV�LQ�WKH�')3����VHOHFW
)DXOW� IURP� WKH� 5HSRUWV� PHQX�� � 7KH� ILJXUH
EHORZ�VKRZV�WKH�6HOHFW�)DXOW�GLDORJ�ER[���,W�ZLOO
QRW�OLVW�WKH�506�IDXOWV�

7R�GLVSOD\�WKH�FRPSOHWH�IDXOW�UHSRUW��VHOHFW�WKH
GHVLUHG�IDXOW�DQG�FOLFN�RQ�2.�

506�)DXOW�5HSRUW

)RU� HYHU\� 506�2VFLOORJUDSK\� FDSWXUH�� D� IDXOW
UHSRUW� LV� JHQHUDWHG�� � 7R� VHH� D� OLVWLQJ� RI� WKH
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506� IDXOW� UHSRUWV� LQ� WKH� ')3���� VHOHFW� )DXOW
IURP� WKH� 5HSRUWV� PHQX�� � 7KH� ILJXUH� EHORZ
VKRZV� WKH�6HOHFW� )DXOW�GLDORJ�ER[�� � ,W� ZLOO� QRW
OLVW�WKH�5HJXODU�2VFLOORJUDSK\�IDXOWV�

7R�GLVSOD\�WKH�FRPSOHWH�IDXOW�UHSRUW��VHOHFW�WKH
GHVLUHG�IDXOW�W�DQG�FOLFN�RQ�2.�

3UHVHQW�9DOXHV�5HSRUW

7KH�3UHVHQW�9DOXHV�0RQLWRULQJ�3HULRG�GLDORJ
ER[�SURPSWV�IRU�WKH�SHULRG�YDOXH�LQ�VHFRQGV�

')3�/LQN� ZLOO� GLVSOD\� DQG� XSGDWH� WKHVH
PHWHULQJ� YDOXHV� DW� WKH� HQG� RI� WKH� VHOHFWHG
SHULRG�ZLWKLQ� D� VSHFLDO� GLDORJ� ER[�� $� QRUPDO
UHSRUW�ZLQGRZ�FRQWDLQLQJ�YDOXHV�IUR]HQ�DW�WKH
LQVWDQW� RI� FUHDWLRQ� FDQ� EH� REWDLQHG� E\
VHOHFWLQJ�WKH�*HQHUDWH�5HS�EXWWRQ�

7KH� ILJXUH� DERYH� VKRZV� DQ� H[DPSOH� RI� D
3UHVHQW�9DOXHV�VFUHHQ�

2VFLOORJUDSK\�5HSRUWV

)RU�HDFK�RI�WKH�2VFLOORJUDSK\�UHSRUWV

• 5HJXODU�2VFLOORJUDSK\

• 7+'�2VFLOORJUDSK\

• 506�2VFLOORJUDSK\

• +L�=�2VFLOORJUDSK\

WZR�VWHSV�DUH�LQYROYHG���)LUVW�VHOHFW�WKH�IDXOW�RU
RFFXUUHQFH� IRU� ZKLFK� RVFLOORJUDSK\� GDWD� LV
VRXJKW�� � $� 'DWD� )RUPDW� GLDORJ� ER[� LV� WKHQ
GLVSOD\HG�

7KHUH� DUH� WZR� ILOH� IRUPDWV� DYDLODEOH�� � 7KH
'$))� IRUPDW� VKRXOG� EH� VHOHFWHG� LI� *(�'$7$
ZLOO�EH�XVHG� WR�GLVSOD\� WKH�RVFLOORJUDSK\�GDWD�
$IWHU�WKH�GDWD�IRUPDW�LV�VHOHFWHG��')3�/LQN�ZLOO
SURFHHG�ZLWK�WKH�DFTXLVLWLRQ�RI�GDWD� IURP�WKH
UHOD\�
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$IWHU� WKH� RVFLOORJUDSK\� GDWD� LV� UHWULHYHG�� DQ
2VFLOORJUDSK\�5HSRUW�RU�)DXOW�5HSRUW�ER[�ZLOO
EH� GLVSOD\HG�� � ')3�/LQN� FDQQRW� GLVSOD\� WKH
VDPSOHG�YDOXHV�RI�YROWDJH�DQG�FXUUHQW�� �:KHQ
WKH�)DXOW� UHSRUW�ER[� LV� FORVHG� WKH�XVHU�ZLOO� EH
SURPSWHG� WR� VDYH� WKH� GDWD� WR� D� ILOH�� � ,I� <HV� LV
VHOHFWHG��D� ¶)LOH�2SHQ·�GLDORJ�ER[�DSSHDUV�� �$
VHSDUDWH� VRIWZDUH�SURJUDP�PXVW� WKHQ�EH�XVHG
WR�UHDG� WKH�UHVXOWLQJ� ILOH�DQG�GLVSOD\� WKH�GDWD
JUDSKLFDOO\�

&RQWDFW�6WDWXV�5HSRUW

6HOHFW�&RQWDFW�6WDWXV�IURP�UHSRUW�PHQX�WR�VHH
WKH� FXUUHQW� VWDWH� RI� DOO� RI� WKH� FRQILJXUDEOH
LQSXWV�

(YHQW�5HSRUW

6HOHFW�(YHQW�IURP�WKH�5HSRUW�PHQX�WR�VHH� WKH
HYHQWV�GDWD�

%UHDNHU�+HDOWK�5HSRUW

6HOHFW�%UHDNHU�+HDOWK�IURP�UHSRUW�PHQX�WR�VHH
WKH�FXUUHQW�EUHDNHU�KHDOWK�YDOXHV�

3HDN�'DWD�5HSRUW

)RU� WKH� 3HDN� 'DWD� UHSRUW� WKH� 3HDN� 1XPEHU
GLDORJ�ER[�RIIHUV�2YHUDOO�RU�'D\ZLVH�SHDN�GDWD�
)RU� WKH�'D\ZLVH� RSWLRQ�� D� 6WDUW� GD\� DQG� (QG
GD\�PXVW�EH�VHOHFWHG���7KH�UDQJH�LV��������GD\V
IRU� ERWK� HQWULHV�� � )RU� WKH�2YHUDOO� RSWLRQ�� WKH
6WDUW�GD\�DQG�(QG�GD\�HGLW�ILHOGV�DUH�GLVDEOHG�

+DUPRQLFV�5HSRUW

6HOHFW�+DUPRQLFV�IURP�WKH�5HSRUW�PHQX�WR�VHH
WKH�KDUPRQLFV�GDWD�

0HPRU\�5HDG�5HSRUW

6HOHFW� 0HPRU\� 5HDG� WR� YLHZ� WKH� PHPRU\
FRQWHQWV�RI�WKH�')3����UHOD\���$�5HDG�0HPRU\
GLDORJ�ER[�SURYLGHV�ILHOGV�WR�HQWHU�WKH�VWDUWLQJ
DGGUHVV�DQG�WKH�QXPEHU�RI�E\WHV�WR�EH�YLHZHG�
')3�/LQN�ZLOO�FKHFN�WKH�YDOLGLW\�RI� WKH�HQWULHV
EHIRUH�XSORDGLQJ�WKH�GDWD�

'HPDQG�5HSRUW

)RU�WKH�GHPDQG�UHSRUW��LW�LV�QHFHVVDU\�WR�VHOHFW
WKH�UDQJH��VWDUW���HQG��RI�WKH�GHPDQG�HQWULHV�
7KH� DOORZHG� UDQJH� LV� ������ RU� ������
GHSHQGLQJ�RQ�WKH�')3����PRGHO�QXPEHU�

'LDJQRVWLFV�5HSRUW

6HOHFW� 'LDJQRVWLFV� IURP� WKH� 5HSRUW� PHQX� WR
VHH�WKH�GLDJQRVWLF�HYHQWV�

00,�3DVVZRUG�5HSRUW

6HOHFW� 00,� 3DVVZRUG� WR� VHH� D� OLVW� RI� WKH
VHWWLQJV�� FRQWURO�� DQG� PDVWHU� SDVVZRUGV
DVVRFLDWHG� ZLWK� WKH� RSWLRQDO� .H\SDG�'LVSOD\
0RGXOH���7R�GHFRGH�SDVVZRUGV�VHH�7DEOH�������
3DVVZRUG�(QFU\SWLRQ�
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+6�5HSRUW

6HOHFW�+6� IURP� WKH� 5HSRUW�PHQX� WR� YLHZ� WKH
ODWHVW� ��F\FOH� 506� YDOXH� RI� FXUUHQWV� DQG
YROWDJHV�

0$*�$1*��0DJQLWXGH�	�$QJOH�

6HOHFW�0DJ�$QJ�IURP�WKH�5HSRUW�PHQX�WR�YLHZ
WKH� UHSRUW� FRQWDLQLQJ� WKH� PDJQLWXGH� DQG
DQJOH�IRU�DOO�RI�WKH�YROWDJH�DQG�FXUUHQW�LQSXWV�

6HVVLRQ�/RJ

')3�/LQN� FDQ� ORJ� DOO� WKH� WUDQVDFWLRQV� ZLWK� D
')3����UHOD\�GXULQJ�RQH�VHVVLRQ���(DFK�VHVVLRQ
ORJ� LV� VWRUHG� WR�D� ILOH� LQ� WKH� ¶ORJ·� VXEGLUHFWRU\
XQGHU� WKH� ')3�/LQN� GLUHFWRU\�� � $� VHVVLRQ� LV
GHILQHG� DV� WKH� WLPH� EHWZHHQ� ORJJLQJ� LQ� DQG
ORJJLQJ�RXW�RI�D�UHOD\�

8S� WR� ���� VHVVLRQ� ORJ� ILOHV� DUH� VDYHG� WR� GLVN�
:KHQ�WKH����VW�ILOH�LV�FUHDWHG�LW�RYHUZULWHV�WKH
ILUVW� ILOH�� �7KH�/RJ�PHQX� LWHP� LV�GLVSOD\HG� LQ
WKH�PHQX�EDU�ERWK�EHIRUH�DQG�DIWHU�ORJJLQJ�LQ
WR� D� UHOD\�� � 6LQFH� DOO� WKH� VHVVLRQ� ORJ
LQIRUPDWLRQ�LV�VDYHG�WR�GLVN��LW�LV�QRW�QHFHVVDU\
WR�EH�ORJJHG�LQ�WR�D�UHOD\� WR�YLHZ�WKH� ORJ�ILOHV�
7KH� /RJ� PHQX� LWHP� ¶&XUUHQW·� LV� YLVLEOH� RQO\
ZKHQ� ORJJHG� LQWR� D� UHOD\�� � 7KH� /2*� ILHOG� LQ
WKH�')3�/LQN�VWDWXV�EDU�VKRZV�LI�WKH�VHVVLRQ�ORJ
LV� RQ� RU� RII�� � :KHQ� ¶/2*·� LV� VKRZLQJ�� WKH
VHVVLRQ�ORJ�LV�RQ�

7XUQ�2II

%\�GHIDXOW��')3�/LQN�WXUQV� WKH�VHVVLRQ� ORJ�RQ�
7R� WXUQ� WKH� VHVVLRQ� ORJ� RII�� FKRRVH� WKH� 7XUQ
2II�LWHP�LQ�WKH�/RJ�PHQX�� �7KLV�FDQ�EH�GRQH
HLWKHU� EHIRUH� RU� DIWHU� ORJJLQJ� LQ� WR� D� UHOD\�
)URP�WKH�PRPHQW�WKH�VHVVLRQ�ORJ�LV�WXUQHG�RII�
')3�/LQN�ZLOO�QRW� FUHDWH� D� VHVVLRQ� ORJ� IRU� DQ\
UHOD\�XQWLO�WKH�VHVVLRQ�ORJ�LV�WXUQHG�RQ�

$IWHU� FOLFNLQJ� RQ� WKH� 7XUQ�2II� LWHP�� D� VHOHFW
PDUN� ZLOO� EH� GLVSOD\HG� ZLWK� WKDW� LWHP� LQ� WKH
/RJ�PHQX�� �7KH�/2*� ILHOG� LQ� WKH� 6WDWXV� EDU
ZLOO� EH� HPSW\�� � 7R� WXUQ� VHVVLRQ� ORJ� RQ� DJDLQ�
FOLFN�RQ�WKLV�LWHP�DJDLQ�

&XUUHQW�6HVVLRQ�/RJ

7KH�ORJ�IRU�WKH�FXUUHQW�VHVVLRQ�FDQ�EH�YLHZHG�
RQO\�ZKHQ�FRQQHFWHG�WR�D�UHOD\��E\�FOLFNLQJ�RQ
&XUUHQW� LQ� WKH� /RJ� PHQX�� � $Q� H[DPSOH� LV
VKRZQ�LI�)LJXUH������ �7KLV� ORJ�FRQWDLQV�DOO� WKH
WUDQVDFWLRQV� ZLWK� WKH� UHOD\� VLQFH� ORJJLQJ� LQ�
&RPPHQWV� FDQ� EH� DGGHG� LQ� WKH� FXUUHQW� ORJ�
7KLV�IHDWXUH�LV� OLPLWHG�WR� WKH�FXUUHQW� ORJ��DQG
QR� FRPPHQWV� PD\� EH� DGGHG� WR� DQ\� SUHYLRXV
ORJV�

$IWHU�ORJRXW��')3�/LQN�DXWRPDWLFDOO\�FORVHV�WKH
ORJ�DQG�VWRUHV�LW�WR�D�ILOH���7R�SULQW�WKH�FXUUHQW
VHVVLRQ� ORJ� FKRRVH� WKH� 3ULQW� LWHP� LQ� WKH� /RJ
PHQX�� � 7R� FORVH� WKH� FXUUHQW� ORJ�� FKRRVH� WKH
&ORVH� LWHP� LQ� WKH� /RJ� PHQX�� � 1RWH� WKDW� WKH
3ULQW��DQG�&ORVH�LWHPV�DUH�RQO\�SUHVHQW�ZKHQ�D
ORJ�LV�RSHQ�LQ�D�ZLQGRZ�
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)LJXUH�������&XUUHQW�6HVVLRQ�/RJ�:LQGRZ

2SHQ�6HVVLRQ�/RJ

7R� RSHQ� D� ORJ� ILOH� IRU� YLHZLQJ� DQG� SULQWLQJ�
FKRRVH�WKH�2SHQ�LWHP�LQ�WKH�/RJ�PHQX���$�OLVW
ER[�ZLWK�DOO� WKH�DYDLODEOH� ORJ�ILOHV�ZLOO�DSSHDU�
,W� LV�QRW�QHFHVVDU\� WR�EH� ORJJHG� LQWR�D� UHOD\� WR
LQYRNH�WKLV�RSWLRQ�

7KH�GLVSOD\�FRQVLVWV�RI�WKH�ORJ�QDPH��WKH�GDWH
DQG� WLPH�RI� RFFXUUHQFH�� DQG� WKH� UHOD\� ORJJHG
LQ� GXULQJ� WKDW� VHVVLRQ�� � 6FUROO� WKURXJK� WKH
ZLQGRZ�WR�VHH�WKH�HQWLUH�OLVW���6HOHFW�D�ORJ�ILOH�WR

RSHQ� DQG� FKRRVH� WKH� 2.� EXWWRQ� WR� YLHZ� LW�
&KRRVH�&DQFHO�WR�TXLW�WKH�VHOHFWLRQ�

&RPPHQWV� FDQQRW� EH� DGGHG� WR� D� ORJ� RSHQHG
IURP�WKH�OLVW��EXW�D�KDUG�FRS\�FDQ�EH�PDGH�E\
FKRRVLQJ� WKH� 3ULQW� LWHP� LQ� WKH� /RJ� PHQX�
0XOWLSOH� ORJV� FDQ� EH� YLHZHG� XVLQJ� WKH� 2SHQ
RSWLRQ���:KHQ�WKH�3ULQW�LWHP�LV�VHOHFWHG�ZKLOH
YLHZLQJ�PXOWLSOH� ORJV��')3�/LQN�ZLOO� SULQW� WKH
ORJ� WKDW� LV� LQ� WKH� DFWLYH� ZLQGRZ�� � 7R� FORVH� D
ORJ�� PDNH� VXUH� WKDW� ZLQGRZ� LV� DFWLYH� DQG
FKRRVH�WKH�&ORVH�LWHP�LQ�WKH�/RJ�PHQX�

$UFKLY(

5HSRUWV�DQG�6HWWLQJV�FDQ�EH�VWRUHG�DV�GLVN�ILOHV�
7KHVH�ILOHV�DUH�RQO\�FUHDWHG�LI�WKH�XVHU�LQLWLDWHV
WKH� DFWLRQ�� � 7KLV� FRQWUDVWV� ZLWK� ORJ� ILOH
FUHDWLRQ� ZKLFK� LV� DXWRPDWLF� DV� ORQJ� DV� WKH
VHVVLRQ�ORJ�LV�WXUQHG�RQ�

')3�/LQN� VXSSRUWV� WKH� FUHDWLRQ� RI� EDFNXS
�DUFKLYH�� FRSLHV� RI� DQ\�RI� WKHVH� ILOHV� WKURXJK
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WKH�$UFKLYH�RSWLRQ�� �7KH� VDPH�RSWLRQ�FDQ�EH
XVHG�WR�UHWULHYH�WKHVH�EDFNXSV�

7R� PDNH� D� EDFNXS� RI� RQH� RI� WKH� 5HSRUW�
6HWWLQJV� RU� /RJ� ILOHV� VWRUHG� RQ� D� GLVN�� FKRRVH
WKH� $UFKLYH� LWHP� LQ� WKH� 6XSSRUW� )XQFWLRQV
PHQX���$Q�$UFKLYH�GLDORJ�ER[�DSSHDUV�

(QWHU�WKH�IXOO�SDWK�QDPH�RI�WKH�VRXUFH�ILOH�DQG
GHVWLQDWLRQ�ILOHV�� �&KRRVH�2.�WR�SURFHHG�ZLWK
WKH� EDFNXS�� � &OLFNLQJ� D� EURZVH�!!�� EXWWRQ
GLVSOD\V� D� ¶6RXUFH� )LOH·� RU� ¶'HVWLQDWLRQ� )LOH·
GLDORJ� ER[� WKDW� SHUPLWV� HDV\� VHOHFWLRQ� RI� WKH
SDWK�DQG�ILOH�QDPH�

5HPRWH�&RPPXQLFDWLRQ�,QWHUIDFH

0RGHP�&RQQHFWLRQV�DQG�6HWWLQJV

:KHQ� HVWDEOLVKLQJ� FRPPXQLFDWLRQ� EHWZHHQ
WKH� ')3���� DQG� D� UHPRWH� 3&�� WZR� PRGHPV
FRQQHFWHG� YLD�D�SKRQH� OLQH� DUH� UHTXLUHG�� RQH
PRGHP�LV�ORFDWHG�DW�WKH�')3����DQG�WKH�RWKHU
PRGHP� LV� ORFDWHG� DW� WKH� 3&�� � (DFK� RI� WKHVH
PRGHPV�PXVW�EH��+D\HV�FRPSDWLEOH��PHDQLQJ
WKDW� WKH\� PXVW� DFFHSW� FRQILJXUDWLRQ
FRPPDQGV� ILUVW� GHYHORSHG� E\� +D\HV�� � 7KLV� LV
QHFHVVDU\� VLQFH� WKH� ')3����/,1.
FRPPXQLFDWLRQV�VRIWZDUH�WKDW�UXQV�RQ�WKH�3&
VHQGV� D�+D\HV�FRPSDWLEOH� FRPPDQG� VWULQJ� WR
WKH�PRGHP� ORFDWHG� DW� WKH� 3&�� � 7KH� ')3���
GRHV�QRW�VHQG�DQ\�FRQILJXUDWLRQ�FRPPDQGV�WR
LWV�PRGHP���%RWK��WKH�')3����PRGHP�DQG�WKH
3&� PRGHP� PXVW� EH� XQLTXHO\� FRQILJXUHG� WR
SHUPLW� WKH� XVHU� WR� ORJ� LQWR� DQG� FRPPXQLFDWH
ZLWK�WKH�')3����XVLQJ�0�/,1.�VRIWZDUH�

7KH� UHTXLUHG� FRQILJXUDWLRQ� VHWWLQJV� DUH
SUHVHQWHG� DV� FKDQJHV� WR� WKH� IDFWRU\�GHIDXOW
FRQILJXUDWLRQ� VHWWLQJV� IRU� D� +D\HV� 9�6HULHV
�����6PDUW0RGHP���7KH�GHIDXOW�VHWWLQJV�DUH�

%� 	&� 6� � 6�� �

(� 	'� 6� � 6�� �

/� 	*� 6� �� 6�� ��

0� 	-� 6� �

1� 	.� 6� �

3 	/� 6�� ��

4� 	3� 6�� ��

9� 	4� 6�� ��

:� 	5� 6�� �

;� 	6� 6�� �

<� 	;� 6�� �

2WKHU� �+D\HV�FRPSDWLEOH�� PRGHPV� PD\
LPSOHPHQW� D� VXEVHW� RI� WKH� IXOO� +D\HV
FRPPDQG� VHW�� � ,W� LV� WKH� UHVSRQVLELOLW\� RI� WKH
XVHU�WR�DVFHUWDLQ�WKH�H[DFW�FRPPDQGV�DFFHSWHG
E\�D�SDUWLFXODU�PRGHP���7KH�SURSHU�V\QWD[�IRU
HQWHULQJ� WKH� +D\HV�FRPSDWLEOH� FRPPDQGV
�VRPHWLPHV�UHIHUUHG�WR�DV� WKH��$7��FRPPDQG
VHW�� LV� QRW� GHVFULEHG� KHUH�� � 5HIHU� WR� WKH
PDQXDO�RI�\RXU�PRGHP�IRU�DQ�H[SODQDWLRQ�RI
WKLV�V\QWD[�

3&�0RGHP

7KH� 3&� PRGHP� PXVW� EH� FRQILJXUHG� IRU
�LQWHOOLJHQW�� RSHUDWLRQ� �L�H��� FRPPDQG
UHFRJQLWLRQ�HQDEOHG��� �)RU� WKH�+D\HV�9�6HULHV
�����6PDUW0RGHP�WKLV�VHWWLQJ� LV�PDGH�YLD�DQ
LQWHUQDO� MXPSHU�� � 7KH� GHIDXOW� VHWWLQJV� OLVWHG
DERYH� DUH� YDOLG� IRU� ')3����/,1.�� � 7KRVH
FRQILJXUDWLRQ�VHWWLQJV�FULWLFDO�WR�WKH�RSHUDWLRQ
RI� ')3����/,1.� DUH� FKDQJHG� E\� ')3����
/,1.�� � 7KH� FRQILJXUDWLRQ� FRPPDQGV� VHQW� WR
WKH�PRGHP�IURP�')3����/,1.�DUH�

������VHW�PRGHP�WR�FRPPDQG�PRGH�

�GHOD\���VHFRQGV�

$7(�/�4�6� ��9�;�<�� �VHH� H[SODQDWLRQ
EHORZ�

&RPPDQG�H[SODQDWLRQ�

$7 � PRGHP�DWWHQWLRQ�FRPPDQG

(�� �� GLVDEOH�FRPPDQG�VWDWH�HFKR

/� �� ORZ� VSHDNHU� YROXPH� �QRW
UHTXLUHG�

4� �� PRGHP�UHWXUQV�UHVXOW�FRGHV

9� �� UHVXOW�FRGHV� UHWXUQHG� LQ�QXPHULF
IRUP

;� �� HQDEOHV� IHDWXUHV� UHSUHVHQWHG� E\
UHVXOW�FRGHV
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<� �� GLVDEOH�ORQJ�VSDFH�GLVFRQQHFW

6� �� �� DOORZV� PRGHP� WR� KDQJ� XS� LI
FRQQHFWLRQ�LV�QRW�PDGH�ZLWKLQ���
VHF�

,I� DOO� RI� WKH� DERYH� FRPPDQGV� DUH� QRW
SURJUDPPDEOH�� WKHQ� WKH� PRGHP� ZLOO� QRW
RSHUDWH�SURSHUO\�� � ,Q�DGGLWLRQ�WR� WKH�UHTXLUHG
FRQILJXUDWLRQ� VHWWLQJV� OLVWHG� DERYH�� LW� LV
VXJJHVWHG� WKDW� WZR� RWKHU� VHWWLQJV� EH�PDGH� E\
WKH�XVHU���7KHVH�DUH�

	'� � FDXVHV�WKH�PRGHP�WR�UHVHW�RQ�WKH
21�WR�2))�WUDQVLWLRQ�RI�'75

	&� � FDXVHV� '&'� �'DWD� &DUULHU
'HWHFW�� WR� WUDFN� WKH� UHFHLYHG
FDUULHU�VLJQDO

7KH� PRGHP� ZLOO� RSHUDWH� SURSHUO\� ZLWKRXW
PDNLQJ�WKHVH�WZR�VHWWLQJV�EXW�WKH�PRGHP�ZLOO
QRW� KDQJ� XS� LI� WKH� DSSURSULDWH� KDQGVKDNLQJ
VLJQDO�LV�ORVW�

$� ')3����/,1.� VHWWLQJ� HVWDEOLVKHV� WKH� EDXG
UDWH�� ZKLFK�PXVW�PDWFK� WKH� EDXG�UDWH� VHWWLQJ
RI�WKH�')3������')3����/,1.�ZLOO�WKHQ�VHW�WKH
VSHFLILHG� 3&� VHULDO� SRUW� �L�H��� &20��� &20��
WR� WKH�SURSHU�EDXG�UDWH��SDULW\��GDWD�ELWV�� DQG
VWRS� ELWV�� � ,I� WKH� 3&� PRGHP� LV� FDSDEOH� RI
RSHUDWLQJ�DW�PRUH�WKDQ�RQH�EDXG�UDWH��WKHQ�LW
PXVW� EH� DEOH� WR� DXWRPDWLFDOO\� FRQILJXUH� LWV
EDXG�UDWH��FKDUDFWHU�OHQJWK��DQG�SDULW\�VHWWLQJ
E\�H[DPLQLQJ�WKH��$7��FRPPDQG�SUHIL[�

')3����0RGHP

7KH� ')3����PRGHP�PXVW� EH� FRQILJXUHG� IRU
�GXPE��RSHUDWLRQ��L�H���FRPPDQG�UHFRJQLWLRQ
GLVDEOHG��� � )RU� WKH� +D\HV� 9�6HULHV� ����
6PDUW0RGHP� WKLV� VHWWLQJ� LV� PDGH� YLD� DQ
LQWHUQDO� MXPSHU�� � 6LQFH� WKH�')3���� GRHV� QRW
VHQG� DQ\� FRQILJXUDWLRQ� FRPPDQGV� WR� LWV
PRGHP�� WKH� UHTXLUHG� FRQILJXUDWLRQ� VHWWLQJV
PXVW�EH�PDGH�SULRU�WR�FRQQHFWLQJ�WKH�PRGHP
WR�WKH�')3������$GGLWLRQDOO\��WKH�PRGHP�PXVW
EH� LQLWLDOL]HG� WR� WKH� UHTXLUHG� FRQILJXUDWLRQ
VHWWLQJV� HDFK� WLPH� PRGHP� SRZHU� LV� WXUQHG
2))�DQG�WKHQ�21�� �'HSHQGLQJ�RQ�WKH�GHVLJQ
RI�WKH�PRGHP�WKLV�LV�DFFRPSOLVKHG�E\�PDNLQJ
DOO� WKH�UHTXLUHG� VHWWLQJV�YLD� VZLWFKHV�RU� VDYLQJ
WKH�VHWWLQJV�LQ�QRQ�YRODWLOH�PHPRU\�

7KH�UHTXLUHG�FRQILJXUDWLRQ�VHWWLQJV�DUH�

(� � GLVDEOH�FRPPDQG�VWDWH�HFKR

/� � ORZ� VSHDNHU� YROXPH� �QRW
QHFHVVDU\�

4� � GLVDEOH�UHVXOW�FRGH�GLVSOD\

	&� �� '&'�WR�WUDFN�WKH�UHFHLYHG�FDUULHU
VLJQDO

	'�� � FDXVHV�WKH�PRGHP�WR�UHVHW�RQ�WKH
21�WR�2))�WUDQVLWLRQ�RI�'75

	4� � DV\QFKURQRXV�PRGH

6� � � HQDEOH�DXWR�DQVZHU

,I� DQ\� RI� WKH� DERYH� VHWWLQJV� FDQQRW� EH
LPSOHPHQWHG��WKH�PRGHP�PD\�QRW�DQVZHU��WKH
')3����PD\�QRW�FRQQHFW�SURSHUO\��RU�WKH�XVHU
PD\�QRW�EH�DEOH�WR�ORJ�LQWR�WKH�')3����

:LWK� D� +D\HV� 9�6HULHV� ����� 6PDUW0RGHP� RU
HTXLYDOHQW��WKH�')3����PRGHP�ZLOO�SHUIRUP�D
PRGXODWLRQ�KDQGVKDNH�ZLWK�WKH�3&�PRGHP�WR
VHW�WKH�EDXG�UDWH�RI�WKH�')3����PRGHP���7KH
GHIDXOW�VHWWLQJ�RI��1���SHUPLWV�KDQGVKDNLQJ�WR
RFFXU� DW� DQ\� EDXG� UDWH� VXSSRUWHG� E\� ERWK
PRGHPV�� � 7KLV� LV� RQH� UHDVRQ� ZK\� LW� LV
SUHIHUDEOH� WR� XVH� LGHQWLFDO� PRGHPV� DW� HDFK
HQG�

1RWH� WKDW� DXWR�DQVZHULQJ� LV� FRQWUROOHG� ZLWK
UHJLVWHU� 6��� � 6� �� GLVDEOHV� DXWR�DQVZHU�� � 6� �
ZLOO� FDXVH� WKH� ')3����PRGHP� WR� DQVZHU� WKH
LQFRPLQJ�FDOO�DIWHU�RQH�ULQJ���6��FDQ�EH�VHW�IRU
DQ\� YDOXH� EHWZHHQ� �� DQG� ����� IRU� WKH� +D\HV
PRGHP�DVVXPHG�KHUH��LI�LW�LV�GHVLUDEOH�WR�GHOD\
PRGHP� DQVZHULQJ�� � ,I� WKH� ')3���� PRGHP
UHJLVWHU� 6�� LV� VHW� KLJKHU� WKDQ� ���� WKH� 3&
PRGHP�PD\�WLPH�RXW�DQG�KDQJ�XS�EHIRUH�WKH
')3���� PRGHP� FDQ� DQVZHU�� � 6� ��� PHDQV
WKDW� WKH� ')3���� PRGHP� ZLOO� DQVZHU� DIWHU
WZHOYH�ULQJV�DQG�FRUUHVSRQGV�DSSUR[LPDWHO\�WR
WKH� ��� VHFRQG� GHOD\� �6� ���� DW� WKH� 3&
PRGHP�� KRZHYHU� WKH� XVHU� VKRXOG� YHULI\� WKH
QXPEHU�RI�ULQJV�WKDW�FRUUHVSRQG�WR����VHFRQGV
IRU�D�SDUWLFXODU�DSSOLFDWLRQ�

7DEOH�����LV�D�OLVWLQJ�RI�WKH�PRGHP�FRPPDQG
VHW� WR� FRPPXQLFDWH� WR� WKH� ')3���� IURP� D
UHPRWH�3&�
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1XOO�0RGHP�&RQQHFWLRQV

$� 3&� FDQ� EH� FRQQHFWHG� WR� D� ')3���� UHOD\
ZLWKRXW� WKH� LQWHUYHQLQJ� PRGHPV� DQG� SKRQH
OLQH� E\� XVLQJ� D� VSHFLDO� FDEOH� FDOOHG� D� ´QXOO�
PRGHPµ� FDEOH�� � 7KH� UHTXLUHG� SLQ�WR�SLQ
FRQQHFWLRQV�IRU�D�QXOO�PRGHP�FDEOH�DUH�VKRZQ
LQ� )LJXUH� ����� � 7KH� QXOO�PRGHP� FDEOH� VKRXOG
QRW�H[FHHG����IHHW�LQ�OHQJWK�

7DEOH������0RGHP�6HWXS�&ULWHULD��+D\HV�&RPSDWLEOH�

)XQFWLRQ��������������������������������������������������')3����0RGHP��UHPRWH���������������������3&�0RGHP��ORFDO�

'75�6WDWXV )ROORZ�'75��	'�� )ROORZ�'75��	'��

5HVXOW�&RGH�)RUPDW 1XPHULF��9�� 1XPHULF��9��

5HVXOW�&RGH�'LVSOD\ 'LVDEOH��4�� (QDEOH��4��

&RPPDQG�6WDWH�(FKR 'LVDEOH��(�� 'LVDEOH��(��

$XWR�$QVZHU (QDEOH��6� �� 'LVDEOH��6� ��

&DUULHU�'HWHFW )ROORZ�&'��	&�� )ROORZ�&'��	&��

-DFN�7\SH 5-�����HWF���	-�� 5-�����HWF���	-��

&RPPDQG�5HFRJQLWLRQ 'LVDEOH��'XPE� (QDEOH��6PDUW�

&RPP��6WG���#�����ESV� %HOO����$��%�� %HOO����$��%��

DB-9 Male DB-9 Female

3

2

5

3

2

5

TO DFP200
C O M M  P O R T

TO PC DB-9
C O M M  P O R T

)LJXUH�����')3����&RPPXQLFDWLRQV�WR�3&�'LUHFWO\
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&KDSWHU�����

$6&,,�&20081,&$7,216

7KH�')3���·V�$6&,,�FRPPXQLFDWLRQV�FDSDELOLW\
SHUPLWV� FRQWURO� RI� WKH� UHOD\� ZLWK� D� WHUPLQDO
HPXODWRU�� VXFK� DV� :LQGRZV� 7HUPLQDO�� 7KLV
FKDSWHU� FRQWDLQV� LQIRUPDWLRQ� RQ� WKH� SURWRFRO
LWVHOI��DQG�V\QWD[�RI�WKH�FRPPDQGV�

*(77,1*�67$57('

$IWHU�VWDUWLQJ�\RXU�WHUPLQDO�HPXODWLRQ�SURJUDP
FKHFN�WKDW�WKH�IROORZLQJ�DUH�FRUUHFW�

• 1XPEHU�RI�'DWD�%LWV����

• 1XPEHU�RI�6WRS�%LWV����

• 3DULW\��1RQH�

• %DXG�5DWH�������

 7KH� YDOXHV� LQ� ��� DUH� GHIDXOW� VHWWLQJV�� � $IWHU
WKHVH�SDUDPHWHUV�DUH�VHW��SUHVV�WKH�(17(5�NH\
XQWLO�WKH�IROORZLQJ�SURPSW�DSSHDUV�

 ORJLQ�!

 $W� WKH� ORJLQ�SURPSW� W\SH� LQ�/2*,1�DQG�SUHVV
(17(5�� � $W� WKH� SURPSW� HQWHU� LQ� WKH
DSSURSULDWH� VHWWLQJV�� � $IWHU� /RJJLQJ� LQ� W\SH
+(/3� DQG� SUHVV� (17(5� WR� YLHZ� DOO� RI� WKH
SRVVLEOH�FRPPDQGV�

$6&,,�35272&2/

$OO� FRPPDQGV� VHQW� WR� DQG� IURP� WKH� UHOD\� ZLOO
KDYH�WKH�IROORZLQJ�6HULDO�'DWD�)RUPDW�

����GDWD�ELWV!�Q�VWRS�ELW�V�!�QR�SDULW\�ELW!

&RPPDQGV�5HFHLYHG��E\�WKH�UHOD\�

&RPPDQGV� VHQW� WR� WKH� UHOD\� VKRXOG� EH
VWUXFWXUHG� DV� HLWKHU� D� FRPPDQG� IROORZHG� E\� D
FDUULDJH� UHWXUQ� RU� D� FRPPDQG� IROORZHG� E\� D
FDUULDJH� UHWXUQ�� WKHQ� D� OLQH� IHHG�� DV� VKRZQ
EHORZ�

��FRPPDQG!�&5!
RU

��FRPPDQG!�&5!�/)!

(LWKHU�XSSHU�FDVH�RU� ORZHU� FDVH� FKDUDFWHUV�RU�D
FRPELQDWLRQ� RI� ERWK� PD\� EH� XVHG� LQ� D
FRPPDQG�

0HVVDJHV�7UDQVPLWWHG��E\�WKH�UHOD\�

0HVVDJHV� WUDQVPLWWHG�E\� WKH� UHOD\�ZLOO�KDYH� WKH
IROORZLQJ�IRUPDW�

�67;!�&5!�/)!

�0(66$*(�/,1(��!�&5!�/)!

�0(66$*(�/,1(��!�&5!�/)!

«

�/$67�0(66$*(�/,1(!�&5!�/)!�(7;!

�67;!�352037!�(7;!

ZKHUH�WKH�IROORZLQJ�DSSO\�

67; 6WDUW� RI� 7UDQVPLVVLRQ� &KDUDFWHU
�A%��$6&,,����

(7; (QG� RI� 7UDQVPLVVLRQ� &KDUDFWHU
�A&��$6&,,����

&5 &DUULDJH� 5HWXUQ
�$6&,,��'�

/) &DUULDJH� 5HWXUQ� ZLWK� /LQH� )HHG
�$6&,,��$�

+DQGVKDNLQJ

7KH� IROORZLQJ� LV� WKH� ;21�;2))� SURWRFRO� IRU
WKH�UHOD\·V�56�����LQWHUIDFH�

;21����$6&,,�KH[������&QWO�4�

;2))��$6&,,�KH[������&QWO�6�

&$1����$6&,,�KH[������&QWO�;�

$FWXDWLRQ�

;21 UHFHLYH�GDWD�EXIIHU� IDOOV� EHORZ�í� IXOO
�IRU�56�����576�LV�DVVHUWHG�

;2)) UHFHLYH� GDWD� EXIIHU� EHFRPHV� DERYH
���� IXOO� � �IRU� 56����� 576� LV
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XQDVVHUWHG� ZKHQ� EXIIHU� EHFRPHV
����IXOO�

&$1 DERUWV�D�SHQGLQJ�WUDQVPLVVLRQ

1RWHV�

��� $XWRPDWLF� 7UDQVPLWWLQJ� VRXUFHV� VKRXOG
PRQLWRU� IRU� WKH� ;2))� FKDUDFWHU� VR� DV� QRW� WR
RYHUZULWH�WKH�UHFHLYHG�GDWD�EXIIHU�

��� ,I� WKH� V\VWHP� UHFHLYHV� DQ� ;2))� FKDUDFWHU
ZKLOH� QR� PHVVDJH� LV� EHLQJ� WUDQVPLWWHG�� WKH
V\VWHP�EORFNV� WUDQVPLVVLRQ�RI� DQ\�PHVVDJH� WKDW
PD\�EH�SUHVHQWHG�WR�LWV�WUDQVPLWWLQJ�EXIIHU��7KH
PHVVDJH� ZLOO� EH� WUDQVPLWWHG� RQFH� ;21� LV
UHFHLYHG�

&200$1'6

7DEOH� ����� OLVWV� DOO� WKH�$6&,,� FRPPDQGV�� � 7KH
HQWLUH� FRPPDQG�PD\� EH� HQWHUHG�� EXW� RQO\� WKH
OHWWHUV� FRQWDLQHG� LQ� WKH� SDUHQWKHVHV� DUH
UHTXLUHG�

127(��7KH�WKLUG�FROXPQ�RI�7DEOH������OLVWV�WKH
¶SULYLOHJH� �SDVVZRUG�� OHYHO� UHTXLUHG� IRU� HDFK
FRPPDQG�� � 0DQ\� RI� WKH� FRPPDQGV� FDQ� EH
H[HFXWHG�XQGHU�PXOWLSOH�SULYLOHJH�OHYHOV�

(DFK�RI�WKH�FRPPDQGV�DUH�GHVFULEHG�EHORZ�

%5($.5+($/7+

'LVSOD\V�WKH�DFFXPXODWHG�EUHDNHU�KHDOWK�YDOXHV�

')3���B067!EUHDNHUKHDOWK

3KDVH�$�,�W�����������

3KDVH�%�,�W�����������

3KDVH�&�,�W�����������

1XPEHU�RI�7ULSV������

&+*&&675,1*

7KH� $6&,,� VWULQJ� HQWHUHG� KHUH� LV� XVHG� LQ� WKH
HYHQW� ORJ� ZKHQ� WKH� GLJLWDO� LQSXW� �FRQWDFW
FRQYHUWHU�� DVVLJQHG� WR� 7LPH�7DJ�6WRUH� (YHQW
SURGXFHV�DQ�RXWSXW�

')3���B067!FKJFFVWULQJ

&&�6WULQJ��&&,'���0$/9(51

�'R�\RX�ZDQW�WR�FKDQJH�&&�VWULQJ�"��\�Q���\

�(QWHU� QHZ� &&� VWULQJ� �PD[�� ��� FKDUDFWHUV�
�SKLOO\

&+**5283

7KLV�FRPPDQG�GHWHUPLQHV�ZKLFK�VHWWLQJ�JURXS
LV�WKH�DFWLYH�JURXS�

')3���B067!FKJJURXS

&XUUHQWO\�$FWLYH�*URXS� ��

�����*URXS�1XPEHU�IURP�&&�,QSXWV

�����*URXS��

�����*URXS��

�����*URXS��

�����*URXS��

�����*URXS��

�����*URXS��

�����*URXS��

�����*URXS��

7R�TXLW�SUHVV�
(6&


(QWHU�\RXU�FKRLFH����

$UH�\RX�VXUH��<�1���"�\

�1HZ�$FWLYH�*URXS� ��

,Q� WKH�DERYH� VHTXHQFH��JURXS���ZDV� VHOHFWHG� WR
EH�WKH�DFWLYH�JURXS�

&+*3$66:25'

7R�FKDQJH�DQ\�RI�WKH�IRXU�SDVVZRUGV�DVVRFLDWHG
ZLWK�FRPPXQLFDWLQJ�YLD�D�VHULDO�SRUW�IROORZ�WKH
VHTXHQFH�VKRZQ�EHORZ�

')3���B067!FKJS

(QWHU�ROG�SDVVZRUG���;;;;

(QWHU��QHZ�SDVVZRUG��;;;;

5H�(QWHU��QHZ�SDVVZRUG��;;;;

7KH�SDVVZRUG�LV�FKDQJHG
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7DEOH�������$6&,,�&RPPDQG�/LVW

1$0( '(6&5,37,21 35,9,/(*(�/(9(/

�%5($.�(5+($/7+ 'LVSOD\�EUHDNHU�KHDOWK ,��$��6��0

�&+*&&�675,1* 'LVSOD\�&KDQJH�FRQWDFW�FRQYHUWHU�VWULQJ ,��$��6��0

�&+**�5283 &KDQJH�DFWLYH�VHWWLQJ�JURXS 6��0

�&+*3�$66:25' &KDQJH�SDVVZRUG ,��$��6��0

�&+*6�(77,1*6 &KDQJH�VHWWLQJV 6��0

�&+*67�$7,21 &KDQJH�VWDWLRQ�	�IHHGHU�,' ,��$��6��0

�&/26�( &ORVH�EUHDNHU� $��0

�&/6� &OHDU�WKH�VFUHHQ� ,��$��6��0

�',*7�(67 3HUIRUP�GLJLWDO�RXWSXW�WHVWV $��0

�',6$%/�(287387 'LVDEOH�RXWSXWV� $��0

�(1$%�/(2873876 (QDEOH�RXWSXWV� $��0

�(9(�176 'LVSOD\�HYHQWV ,��$��6��0

�)$8�/76 'LVSOD\�IDXOW�VWDWXV�DQG�UHSRUWV ,��$��6��0

�+(/3� +HOS�VFUHHQ�IRU�FXUUHQW�SULYLOHJH�OHYHO ,��$��6��0

�,13�876 5HTXHVW�FRQWDFW�FRQYHUWHU�VWDWXV ,��$��6��0

�/2&.5�(&/26(5 5HFORVHU�WR�/2&.287 $��0

�/2*,�1 /RJLQ�WR�')3���� QRQH

�0$*$1*�/ 0DJQLWXGH�DQG�$QJOH�5HSRUW ,��$��6��0

�00,3�$66:25'6 'LVSOD\�HQFRGHG�00,�SDVVZRUGV ,��$��6��0

�23(1� 2SHQ�EUHDNHU� $��0

�287�3876 5HTXHVW�2XWSXW�&RQWDFW�VWDWXV ,��$��6��0

�3($.�'$7$ 'LVSOD\�SHDN�GDWD ,��$��6��0

�48,7� (QG�VHVVLRQ ,��$��6��0

�5($'�,1*6 3UHVHQW�PHWHULQJ�GDWD�ZLWK�XSGDWH ,��$��6��0

�5(6(7'�$7$ &OHDUV�WKH�VHOHFWHG�GDWD $��6��0

�5(6(75�(&/26(5 5HFORVHU�WR�5(6(7 $��0

�506)�$8/76 'LVSOD\�506�)DXOW�6WDWXV�DQG�5HSRUWV ,��$��6��0

�6+2:&&�675,1* 'LVSOD\�&RQWDFW�&RQYHUWHU�6WULQJ ,��$��6��0

�6+2:6(�77,1*6 'LVSOD\�VHWWLQJV 6��0

�6+2:67�$7,21 'LVSOD\�VWDWLRQ�DQG�OLQH�LG ,��$��6��0

�67$78�6 'LVSOD\�')3����VWDWXV ,��$��6��0

�75,*�*(526& 7ULJJHUV�5HJXODU�2VFLOORJUDSK\ ,��$��6��0

�9$/�8(6 'LVSOD\�SUHVHQW�YDOXHV ,��$��6��0

�9(5�6,21 'LVSOD\�UHOD\·V�9HUVLRQ�DQG�0RGHO ,��$��6��0

,�� �,QIRUPDWLRQ�SULYLOHJH�OHYHO

$� �$FWLRQ�SULYLOHJH�OHYHO

6� �6HWWLQJV�SULYLOHJH�OHYHO

0� �0DVWHU�SULYLOHJH�OHYHO



*(.������� &KDSWHU�����$6&,,�&RPPXQLFDWLRQV
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&+*6(77,1*6

7KLV� FRPPDQG� DOORZV� VHWWLQJV� WR� EH� FKDQJHG
RU�YLHZHG�

')3���B067!FKJVHWWLQJV

*���7R�9LHZ�&KDQJH�FRPSOHWH�*5283
6HWWLQJV

&���7R�9LHZ�&KDQJH�DOO�6HWWLQJV�RI
&$7(*25<

,���7R�9LHZ�&KDQJH�DQ�,1',9,'8$/�VHWWLQJ

7R�TXLW�SUHVV�
(6&


(QWHU�\RXU�FKRLFH���L

���������*URXS�1XPEHUV���WR��

�����$FWLYH�*URXS

�%���3UHYLRXV�0HQX

7R�TXLW�SUHVV�
(6&


(QWHU�\RXU�FKRLFH����

���*(1(5$/�6(77,1*6

���021,725,1*�6(77,1*6

���,1387�&217$&7�6(77,1*6

���+,=�6(77,1*6

���29(5&855(17�6(77,1*6

���1(*$7,9(�6(48(1&(�6(77,1*6

���6(48(1&(�&225',1$7,21�6(77,1*6

���92/7$*(�3527(&7,21�6(77,1*6

����)5(48(1&<�3527(&7,21�6(77,1*6

����5(&/26(5�6(77,1*6

����)$8/7�/2&$7,21�6(77,1*6

����72548(�&21752/�6(77,1*6

����26&,//2*5$3+<�6(77,1*6

����6<1&�&+(&.�6(77,1*6

7R�TXLW�SUHVV�
(6&


(QWHU�\RXU�FKRLFH����

�(QWHU�6HWWLQJ�1XPEHU�������������

3RUW���3URWRFRO�����*(�02'

5$1*(���������

�(QWHU�1HZ�9DOXH��
(6&
�WR�TXLW�����

7KH�VHTXHQFH�VKRZQ�DERYH�FKDQJHV�WKH�3RUW��
3URWRFRO�IURP�*(�WR�$6&,,�

&+*67$7,21

7KLV� FRPPDQG�DOORZV� WKH�XVHU� WR� FKDQJH� WKH
6WDWLRQ�DQG�)HHGHU�,'���7KHVH�QDPHV�DUH�VHHQ
RQ�DOO�UHSRUWV�IURP�WKH�UHOD\�

')3���B067!FKJVWDWLRQ

6WDWLRQ�,'���67$7,21���0$/9(51

)HHGHU�,'���)(('(5���0$/9(51

&KDQJH�VWDWLRQ�DQG�RU�IHHGHU�,'�"��\�Q����\

(QWHU�QHZ�VWDWLRQ�,'��PD[�����FKDUDFWHUV����%OXH

(QWHU�QHZ�IHHGHU�,'��PD[�����FKDUDFWHUV����3RLQW

$UH�\RX�VXUH�"��\�Q����\

,Q� WKH� VHTXHQFH� DERYH� WKH� VWDWLRQ� ,'� ZDV
FKDQJHG�IURP�0DOYHUQ�WR�%OXH��DQG�WKH�IHHGHU
,'�ZDV�FKDQJHG�IURP�0DOYHUQ�WR�3RLQW�

&/26(

7KLV�FRPPDQG�FORVHV�WKH�EUHDNHU�

')3���B067!FORVH

&/26(�%5($.(5�"��\�Q���\

%UHDNHU�&/26(�FRPPDQG�VHQW

7KLV�FRPPDQG��ZKHQ�H[HFXWHG��ZLOO�DVVLJQ�WKH
%5.5&/26(� IODJ� LQ� ;SUHVVLRQ� %XLOGHU� WR� EH
WUXH�

&/6

7KLV�FRPPDQG�ZLOO�FOHDU�WKH�VFUHHQ��DQG�SODFH
WKH�FXUVRU�DW�WKH�XSSHU�OHIW�KDQG�FRUQHU�RI�WKH
VFUHHQ�



&KDSWHU�����$6&,,�&RPPXQLFDWLRQV *(.�������

����

',*7(67

7KLV�FRPPDQG�DOORZV�HDFK�RI�WKH�HLJKW�RXWSXW
UHOD\V�DQG�WKH�VHOI�WHVW�UHOD\�WR�EH�DFWLYDWHG�

')3���B067!GLJWHVW

3URWHFWLRQ� ZLOO� EH� GLVDEOHG�� GR� \RX� ZDQW� WR
FRQWLQXH"�\

�����(QG�7HVW

�����2XWSXW�

�����2XWSXW�

�����2XWSXW�

�����2XWSXW�

�����2XWSXW�

�����2XWSXW�

�����2XWSXW�

�����2XWSXW�

�����')3�6HOI�7HVW�$ODUP

7R�TXLW�SUHVV�
(6&


(QWHU�\RXU�FKRLFH����

7HVW���LV�$FWLYDWHG

7KH� VHOHFWHG� RXWSXW� UHOD\� FRLO� ZLOO� VWD\
HQHUJL]HG�IRU����VHFRQGV�DQG�WKHQ�GURSRXW�

',6$%/(2873876

7KLV� FRPPDQG� SUHYHQWV� DOO� RXWSXWV� IURP
RSHUDWLQJ�� � )RU� LQVWDQFH�� DQ� RYHUFXUUHQW
IXQFWLRQ� PLJKW� RSHUDWH� EXW� QR� WULS� ZRXOG
RFFXU�VLQFH�WKH�WULS�VLJQDO�FDQQRW�HQHUJL]H�WKH
DVVRFLDWHG� RXWSXW� UHOD\� FRLO�� � 8VH� WKH� (QDEOH
FRPPDQG� WR� UHVWRUH� WKH� UHOD\� WR� QRUPDO
RSHUDWLRQ�

')3���B067!GLVDEOH

',6$%/(�2873876�"��\�Q��\

2XWSXWV�DUH�'LVDEOHG

(1$%/(2873876

7KLV� FRPPDQG� LV� XVHG� WR� PDNH� WKH� RXWSXWV
IXQFWLRQDO� DIWHU� D� 'LVDEOH� FRPPDQG� ZDV
LVVXHG�

')3���B067!HQDEOH

(1$%/(�2873876�"��\�Q��\

2XWSXWV�DUH�DJDLQ�(QDEOHG�



*(.������� &KDSWHU�����$6&,,�&RPPXQLFDWLRQV

����

(9(176

7KLV�FRPPDQG�ZLOO�GLVSOD\�DOO�RI�WKH�(YHQWV�FXUUHQWO\�VWRUHG�LQ�WKH�')3����

')3���B067!HYHQWV

�'$7(�������� 7,0(�������������������� (9(176

���������� ��������������� +RVW�/RJRQ�2.�RQ�3RUW�

���������� ��������������� 3KDVH�&�$UFLQJ�6XVSHFWHG�$ODUP

��������� ��������������� +RVW�/RJRII�RQ�00,

���������� ��������������� 1RQ�&ULWLFDO�')3�)DLOXUH

���������� ��������������� 6HWWLQJ�*URXS���,Q�8VH

���������� ��������������� 6\VWHP�%RRWHG

���������� ��������������� +RVW�/RJRII�RQ�00,

���������� ��������������� +RVW�/RJRQ�2.�RQ�3RUW�

���������� ��������������� +RVW�/RJRII�RQ�3RUW�

���������� ��������������� +RVW�/RJRII�RQ�00,

���������� ��������������� +RVW�/RJRQ�2.�RQ�00,

���������� ��������������� +RVW�/RJRII�RQ�00,

���������� ��������������� +RVW�/RJRQ�2.�RQ�00,

���������� ��������������� +RVW�/RJRII�RQ�00,

���������� ��������������� +RVW�/RJRII�RQ�00,

���������� ��������������� +RVW�/RJRII�RQ�3RUW�

���������� ��������������� +RVW�/RJRQ�2.�RQ�00,

���������� ��������������� 3KDVH�&�$UFLQJ�6XVSHFWHG�$ODUP

���������� ��������������� +RVW�/RJRII�RQ�00,

���0RUH���

3UHVV�
(6&
��TXLW��$Q\�RWKHU�NH\���FRQWLQXH

,I� DQRWKHU� NH\� LV� SUHVVHG� WKH� UHOD\� ZLOO� FRQWLQXH� WR� GLVSOD\� HYHQWV� XQWLO� DOO� ���� HYHQWV� KDYH� EHHQ
GLVSOD\HG�� � 7KH� XVHU� DOVR� KDV� WKH� RSWLRQ� WR� YLHZ� SUHYLRXV� VFUHHQV� RI� HYHQWV� E\� SUHVVLQJ� %�



&KDSWHU�����$6&,,�&RPPXQLFDWLRQV *(.�������

����

)$8/76

8VH�WKH�)$8OWV�FRPPDQG�WR�GLVSOD\�D�OLVW�RI�IDXOW�UHSRUWV�IRU�DOO�RI�WKH�5HJXODU�2VFLOORJUDSK\�VWRUHG
LQ�WKH�UHOD\�

')3���B067!IDXOWV

)/712����� '$7(�������� 7,0(�������� 75,3�7<3(�V�

�������� ���������� ������������� 75*

�������� ���������� ������������������� $%

�������� ���������� ����������������� $*

�������� ���������� ������������� %*

�������� ���������� ������������� &*

�������� ���������� ������������� %&

�������� ���������� ������������� %&*

(QWHU�)DXOW�1XPEHU��SUHVV�
(6&
�WR�TXLW��

$�IDXOW�UHSRUW�LV�GLVSOD\HG�IRU�D�VHOHFWHG�IDXOW�

(QWHU�)DXOW�1XPEHU��SUHVV�
(6&
�WR�TXLW����

5HSRUW�IRU�)DXOW�1R�����

75,3�'$7(����������������������������75,3�7,0(���������������

5HOD\�2SHUDWLQJ�7LPH��������PV�

2VFLOORJUDSK\�7ULJJHU��)DXOW�'HWHFWRU

7ULS�W\SH�V�����,����7

7ULS�SKDVHV�

)DXOW�W\SH��$%

'LVWDQFH�����PLOHV

,7(0����������������� 3KDVH�$����� 3KDVH�%������3KDVH�&���� 1HXWUDO

3UHIDXOW�&XUUHQW����������$�������������$�������������$�������������$�

3UHIDXOW�9ROWDJH����������9�������������9�������������9������������

)DXOW�&XUUHQW�������� �����$�������������$�������������$�������������$�
)DXOW�9ROWDJH�������� �����9�������������9�������������9������������

3UHVV�$Q\�.H\�WR�FRQWLQXH

/LVW�RI�)DXOW�HYHQWV��

7,0(�������������������(9(17

�������������������1HJDWLYH�6HTXHQFH�,2&�3LFNXS

�������������������1HJDWLYH�6HTXHQFH�72&�3LFNXS

�������������������5HJ��2VFLOORJUDSK\�&DSWXUH

�������������������1HJDWLYH�6HTXHQFH�,2&�7ULS

�������������������2XWSXW�&RQWDFW����$FWLYDWHG

3UHVV�$Q\�.H\�WR�FRQWLQXH



*(.������� &KDSWHU�����$6&,,�&RPPXQLFDWLRQV
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$IWHU�WKH�DYDLODEOH�IDXOW�UHSRUWV�DUH�OLVWHG��WKH�XVHU
LV�JLYHQ�WKH�RSSRUWXQLW\�WR�KDYH�WKH�FRPSOHWH�IDXOW
UHSRUW� GLVSOD\HG� DORQJ� ZLWK� WKH� HYHQWV� WKDW� ZHUH
FUHDWHG�GXULQJ�WKH� IDXOW�� �6HH�&KDSWHU��� ��3URGXFW
'HVFULSWLRQ�� 5HJXODU� 2VFLOORJUDSK\� IRU� D
GHVFULSWLRQ� RI� ZKDW� IDXOWV�HYHQWV� ZLOO� JHQHUDWH� D
5HJXODU�2VFLOORJUDSK\�

+(/3

'LVSOD\V�WKH�FRPPDQGV�LQ�7DEOH������WKDW�DUH
DOORZHG� IRU� WKH� SULYLOHJH� OHYHO� LQ� HIIHFW� DW� WKH
WLPH�

,13876

7KH�VWDWH��RSHQ���FORVHG��RI�WKH�FRQWDFW�ZLUHG
WR� HDFK� GLJLWDO� LQSXW� �FRQWDFW� FRQYHUWHU�� LV
UHSRUWHG�

')3���B067!LQSXWV

&RQWDFW�&RQYHUWHU���� �23(1

&RQWDFW�&RQYHUWHU���� �23(1

&RQWDFW�&RQYHUWHU���� �23(1

&RQWDFW�&RQYHUWHU���� �23(1

&RQWDFW�&RQYHUWHU���� �23(1

&RQWDFW�&RQYHUWHU���� �23(1

&RQWDFW�&RQYHUWHU���� �23(1

&RQWDFW�&RQYHUWHU���� �23(1

/2&.5(&/26(5

7KLV� FRPPDQG� ZLOO� IRUFH� WKH� UHFORVHU� WR� WKH
ORFNRXW� VWDWH� SURYLGHG� WKDW� WKH� EUHDNHU� LV
RSHQ�

')3���B067!ORFNUHFORVHU

/2&.287�5(&/26(5�"��\�Q���\

5HFORVHU�/RFNHG

/2*,1

:KHQ� ORFDO� RU� UHPRWH� �PRGHP�
FRPPXQLFDWLRQ� LV� ILUVW� HVWDEOLVKHG� RU� WKH
48,7� FRPPDQG� LV� XVHG� WR� HQG� WKH� FXUUHQW
VHVVLRQ�WKH�SURPSW�EHFRPHV�

ORJLQ�!

7R� EHJLQ� D� QHZ� VHVVLRQ� HQWHU� WKH� /2*,1
FRPPDQG�

ORJLQ�!/2*,1

7KH�QH[W�WZR�SURPSWV�DUH�IRU�WKH�XQLW�,'�DQG
SDVVZRUG�

8QLW�,'��"��

3DVVZRUG��"�;;;;

,I� WKH� ¶PDVWHU·� SDVVZRUG� ZDV� HQWHUHG�� WKH
UHVSRQVH�LV�

0$67(5�SULYLOHJH�JUDQWHG

')3���B067!

,I� WKH� ¶VHWWLQJV·� SDVVZRUG� ZDV� HQWHUHG�� WKH
UHVSRQVH�LV�

,1)250$7,21� 	� 6(77,1*6� SULYLOHJHV
JUDQWHG

')3���B6(7!

,I� WKH� ¶DFWLRQ·� SDVVZRUG� ZDV� HQWHUHG�� WKH
UHVSRQVH�LV�

,1)250$7,21� 	� $&7,21� SULYLOHJHV
JUDQWHG

')3���B$&7!

,I�WKH�¶LQIRUPDWLRQ·�SDVVZRUG�ZDV�HQWHUHG��WKH
UHVSRQVH�LV�

,1)250$7,21�SULYLOHJH�JUDQWHG

')3���B,1)!

$V� VKRZQ� DERYH�� WKH� SULYLOHJH� OHYHO� RI� WKH
FXUUHQW� VHVVLRQ� LV� HPEHGGHG� LQ� WKH� ODVW� WKUHH
OHWWHUV�RI�WKH�SURPSW���2QFH�WKH�')3���B;;;
SURPSW� LV� GLVSOD\HG�� DQ\� FRPPDQG� FDQ� EH
HQWHUHG� WKDW� LV� FRQVLVWHQW� ZLWK� WKH� H[LVWLQJ
SULYLOHJH�OHYHO���,I�LW�LV�QRW��DQ�HUURU�PHVVDJH�LV
GLVSOD\HG���)RU�H[DPSOH��LI�WKH�6(7�FRPPDQG
LV�XVHG�ZLWK�WKH�LQIRUPDWLRQ�SULYLOHJH�OHYHO��WKH
UHVXOW�LV�

')3���B,1)!VHW

,QYDOLG�&RPPDQG�



&KDSWHU�����$6&,,�&RPPXQLFDWLRQV *(.�������
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0$*$1*O

'LVSOD\V�WKH�PDJQLWXGH�DQG�DQJOH� IRU�HDFK�RI
WKH�YROWDJH�DQG�FXUUHQW�LQSXWV�

')3���B067!PDJDQJ�

,7(0����������0$*1,78'(��������$1*/(

9D������������ �����9������������ �

9E������������ �����9������������ ���

9F����������� �����9������������ ���

,D������������ �����$����������� ��

,E������������ �����$����������� 

,F������������ �����$����������� ���

,Q������������ �����$����������� ��

�,S����������� �����$����������� 

,I� WKHUH� LV�QR�DQDORJ� LQSXW� WKH�SKDVH�DQJOH�ZRXOG
EH�UHSRUWHG�DV��

00,3DVVZRUGV

'LVSOD\V� D� OLVW� RI� VHWWLQJV�� FRQWURO�� DQG�PDVWHU
SDVVZRUGV� DVVRFLDWHG� ZLWK� WKH� RSWLRQDO
.H\SDG�'LVSOD\�0RGXOH�

')3���B067!PPLSDVVZRUGV

�00,�3$66:25'6

�6HWWLQJV�3DVVZRUG���'+/3333333333333

�&RQWURO�3DVVZRUG���$(,3333333333333

�0DVWHU�3DVVZRUG��0%)3333333333333

7KH� SDVVZRUGV� VKRZQ� DUH� HQFU\SWHG�� � 8VH
7DEOH������WR�GHFRGH�WKH�SDVVZRUGV�

7DEOH��������3DVVZRUG�(QFU\SWLRQ

'LVSOD\HG 'HFRGHG 'LVSOD\HG 'HFRGHG

�VSDFH� 3 # �

� 7 $ �

´ ; % �

� 4 ' �

� 8 ( �

	 < ) �

� 5 + �

� 9 , �

 = / �

� 6 0 �

� : 3 �VSDFH�

� ' 4 �

� + 5 �

� / 6 �

� $ 7 �

� ( 8 �

� , 9 �

� 0 : �

� % ; ´

� ) < 	

� - = 

� 1 > �

� & ? �

 * @ ¶

! . A �

" 2 B �

23(1

7KLV�FRPPDQG�RSHQV��WULSV��WKH�EUHDNHU�

')3���B067!RSHQ

23(1�%5($.(5�"��\�Q���\

&RPPDQG�)DLOHG��%UHDNHU�FDQQRW�EH�RSHQHG�

,Q� WKLV� FDVH�� WKH� FRPPDQG� IDLOHG�EHFDXVH� WKH
23(1�IODJ�ZDV�QRW�SURJUDPPHG�WR�RSHUDWH�DQ
RXWSXW�FRQWDFW�LQ�WKH�FRQILJXUDEOH�ORJLF�



*(.������� &KDSWHU�����$6&,,�&RPPXQLFDWLRQV
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2873876

7KH� VWDWH� �RSHQ� �� FORVHG�� RI� WKH� �� RXWSXW
FRQWDFWV�LV�UHSRUWHG�

')3���B067!RXWSXWV

2XWSXW�&RQWDFW���� �23(1

2XWSXW�&RQWDFW���� �23(1

2XWSXW�&RQWDFW���� �23(1

2XWSXW�&RQWDFW���� �23(1

2XWSXW�&RQWDFW���� �23(1

2XWSXW�&RQWDFW���� �23(1

2XWSXW�&RQWDFW���� �23(1

2XWSXW�&RQWDFW���� �23(1

3($.'$7$

'LVSOD\V�D�WDEXODU�OLVW�RI�WKH�SHDN�YDOXHV���7KH
DOO�WLPH�SHDN�YDOXHV�RU�WKH�SHDN�YDOXHV�IRU�RQH
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7R� HQG� WKH� FXUUHQW� VHVVLRQ� XVH� WKH� 48,7
FRPPDQG�� �7KLV� IRUFHV� D�QHZ� ORJLQ� VHTXHQFH
GXULQJ� ZKLFK� D� GLIIHUHQW� SDVVZRUG� PD\� EH
HQWHUHG�
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7KLV� FRPPDQG� LV� VLPLODU� WR� 9DOXHV�� � 7KH
WDEXODU� GLVSOD\� LV� WKH� VDPH� H[FHSW� �SK�:+5
DQG��SK�9$5+5�DUH�QRW�SUHVHQW���,Q�DGGLWLRQ
WKH� GLVSOD\� LV� XSGDWHG� �UH�ZULWWHQ�� HYHU\
VHFRQG���6HH�9$/XHV�IRU�WKH�GLVSOD\�IRUPDW�

5(6(7'$7$

8VH�WKLV�FRPPDQG�WR�UHVHW�RU�FOHDU� WKH�VWRUHG
GDWD� DVVRFLDWHG� ZLWK� YDULRXV� IXQFWLRQV� DQG� WR
FOHDU�DODUPV�
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7KLV� FRPPDQG� DOORZV� WKH� XVHU� WR� YLHZ� WKH
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')3����KDV�EHHQ�GHVLJQHG�WR�DOORZ��IOH[LELOLW\
LQ� WKH� RSHUDWLRQV� RI� WKH� GLJLWDO� RXWSXWV� DQG
LQSXWV�� � 1RQH� RI� WKH� RXWSXWV� RU� LQSXWV� DUH
´KDUGZLUHGµ� WR� DQ\� IXQFWLRQ�� WKH� IXQFWLRQV�RI
HDFK� LQSXW� DQG� RXWSXW� DUH� GHILQHG� E\� D
VRIWZDUH�ILOH�ZKLFK�LV�GRZQORDGHG�WR� WKH�UHOD\
DV�D�SDUW�RI�HDFK�VHWWLQJ�JURXS�

7KH� VRIWZDUH� ILOH� UHSUHVHQWV� WKH� OLQNDJH
EHWZHHQ� WKH� GLJLWDO� LQSXWV�� LQWHUQDOO\
JHQHUDWHG�SURWHFWLRQ�IODJV��DQG�GLJLWDO�RXWSXWV�
LW� FRQWDLQV� LQIRUPDWLRQ� UHJDUGLQJ� WKH� ORJLFDO
UHODWLRQVKLSV� DPRQJ� HDFK� HQWLW\�� � 7KLV� ILOH� LV
EXLOW�XVLQJ�D�:LQGRZV�EDVHG�DSSOLFDWLRQ�FDOOHG
;SUHVVLRQ�%XLOGHU�

;SUHVVLRQ�%XLOGHU�DOORZV�WKH�XWLOLW\�HQJLQHHU�WR
GHVLJQ� WKH� LQWHUFRQQHFWLRQ� RI� WKH� LQSXWV� DQG
RXWSXWV�ZLWK�%RROHDQ�RSHUDWRUV��ODWFKHV��WLPHUV
DQG� FRXQWHUV�� LQ� D� JUDSKLFDO� HQYLURQPHQW�
7KH� DSSOLFDWLRQ� SHUIRUPV� WKH� WDVN� RI
FRPSLOLQJ� WKH� GHVLJQ� IURP� WKH� JUDSKLFDO
IRUPDW�� DQG� DOORZV� WKH� HQJLQHHU� WR� GRZQORDG
WKH�ILOH�WR�WKH�UHOD\�VHWWLQJV�JURXS���(DFK�RI�WKH
HLJKW� VHWWLQJV� JURXSV� FDQ� FRQWDLQ� D� GLIIHUHQW
;SUHVVLRQ�%XLOGHU�ILOH�WR�GHILQH�WKH�RXWSXWV�

')3���� FRPHV� ZLWK� D� GHIDXOW� &RQILJXUDEOH
/RJLF�LPSOHPHQWDWLRQ�� �7KLV� LPSOHPHQWDWLRQ�
FRQWDLQHG� LQ� WKH�&RQILJXUDEOH�/RJLF� ILOH�� LV� D
WULS� FRQWDFW� GHILQLWLRQ�� ZKLFK� PHUHO\� LV� WKH
ORJLFDO� 25� RI� DOO� WULS� IXQFWLRQV� VHW� WR� GULYH
2XWSXW����� �7KLV�&RQILJXUDEOH�/RJLF�ILOH��DOVR
FRQWDLQV� D� VLPSOH� %UHDNHU� )DLOXUH� VFKHPH�
7KH� ;SUHVVLRQ� %XLOGHU� ILOH� IRU� WKLV
LPSOHPHQWDWLRQ�LV� ORDGHG� LQWR�\RXU�')3�/LQN
GLUHFWRU\�DV�SDUW�RI�WKH�LQVWDOODWLRQ�SURFHVV�IRU
WKDW�DSSOLFDWLRQ���7KH�ILOH�QDPH�LV�

GISBFRQI�H[S

7KH� ´4XLFN� 6WDUWµ� SDUDJUDSK� RI� WKLV� FKDSWHU
ZDONV�WKURXJK�WKH�GHYHORSPHQW�RI�WKH�%UHDNHU

)DLOXUH� ORJLF� LQ� ;SUHVVLRQ� %XLOGHU�� DQG
SURYLGHV� WKH� EDVLFV� RI� ZRUNLQJ� ZLWK� WKH
DSSOLFDWLRQ�� � 7KH� UHPDLQGHU� RI� WKH� FKDSWHU
DGGUHVVHV� WKH� SXOO� GRZQ�PHQXV� LQ� GHWDLO� DQG
WKH� DYDLODEOH� ORJLF� GHYLFHV� LQ� ;SUHVVLRQ
%XLOGHU�

,QVWDOODWLRQ

;SUHVVLRQ� %XLOGHU� LV� LQVWDOOHG� E\� SODFLQJ� WKH
;SUHVVLRQ� %XLOGHU� IORSS\� GLVN� LQWR� \RXU
FRPSXWHU� IORSS\� GULYH�� DQG� W\SLQJ� $�?6(783
�DVVXPLQJ� \RXU� IORSS\� GULYH� LV� WKH� $� GULYH��
)ROORZ� WKH� 3&� SURPSWV� WKHUHDIWHU� IRU� WKH
LQVWDOODWLRQ�

;SUHVVLRQ�%XLOGHU��4XLFN�6WDUW

7KH� VLPSOH�EUHDNHU� IDLOXUH� ORJLF�SUHVHQWHG� LQ
)LJXUH� ����� FDQ� EH� TXLFNO\� FUHDWHG� DQG
GRZQORDGHG� WR� WKH� UHOD\�� XVLQJ� WKH� IROORZLQJ
WKUHH�VWHSV�

��� 8VLQJ� ')3���� /LQN�� XSORDG� WKH
&RQILJXUDEOH� /RJLF� ILOH� IRU� WKH� GHVLUHG
VHWWLQJV�JURXS���7KLV�DFWLRQ�ZLOO�VKLIW�\RX�WR
WKH�;SUHVVLRQ�%XLOGHU�DSSOLFDWLRQ�

��� ([HFXWH�WKH�UHTXLUHG�FKDQJHV�LQ�;SUHVVLRQ
%XLOGHU�� DV� GHVFULEHG� LQ� WKH� IROORZLQJ
SDUDJUDSKV

��� &RPSLOH� DQG� GRZQORDG� WKH� H[SUHVVLRQ�
XVLQJ�WKH�XWLOLW\�LQ�;SUHVVLRQ�%XLOGHU�
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7KH�ILUVW�VWHS�LQ�FKDQJLQJ�WKH�UHOD\�ORJLF�LV�WR
XSORDG� WKH� H[LVWLQJ� ORJLF�� �7KLV� LV� GRQH� IURP
WKH� ')3���� OLQN� DSSOLFDWLRQ� 6HWWLQJV� PHQX�
(QVXUH� \RX� DUH� ORJJHG� LQ� ZLWK� DW� OHDVW� WKH
VHWWLQJV� SDVVZRUG� DW� WKLV� SRLQW�� � 6HOHFWLRQ� RI
WKH� 6HWWLQJV� PHQX� DQG� WKH� DVVRFLDWHG
&RQILJXUDEOH� /RJLF� LWHP� \LHOGV� WKH� VFUHHQ
VKRZQ� LQ�)LJXUH������� �6HOHFWLQJ�&RQILJXUDEOH
/RJLF� ZLWK� WKH� PRXVH� ZLOO� OHDG� WR� D� JURXS
VHOHFWLRQ� GLDORJ� ER[� VKRZQ� LQ� )LJXUH� �����
6HOHFW� ´2.µ� IRU� WKH� DFWLYH� VHWWLQJV� JURXS� RU
HQWHU� WKH� GHVLUHG� JURXS� QXPEHU�� DQG� WKHQ
´2.µ�� WKLV� ZLOO� OHDG� WR� WKH� OLQN� DSSOLFDWLRQ
RSHQLQJ� WKH� ;SUHVVLRQ� %XLOGHU� URXWLQH� DQG
PDNLQJ� LW� WKH� DFWLYH� DSSOLFDWLRQ�� � 7KH
UHVXOWDQW� VFUHHQ� ZLOO� DSSHDU� VLPLODU� WR� )LJXUH
�������<RX�DUH�QRZ�UHDG\�WR�EHJLQ�FRQILJXUDEOH
ORJLF�GHVLJQ�

)LJXUH������2SHQLQJ�;SUHVVLRQ�%XLOGHU�IURP
')3�/LQN

)LJXUH������([DPSOH�%UHDNHU�)DLOXUH�/RJLF�([HFXWHG�LQ�;SUHVVLRQ�%XLOGHU
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)LJXUH�������6HWWLQJV�*URXS�'LDORJ�%R[

)LJXUH�������;SUHVVLRQ�%XLOGHU�$SSOLFDWLRQ
6FUHHQ

'LJLWDO�,QSXW�$VVLJQPHQW

7KH�ILUVW�VWHS�LQ�WKH�GHVLJQ�RU�PRGLILFDWLRQ�RI
D� &RQILJXUDEOH� /RJLF� GHVLJQ� LV� WR� GHWHUPLQH
WKH� QHHG� IRU� GLJLWDO� LQSXWV� LQ� WKH� GHVLJQ�� � ,W
PD\� EH� QHFHVVDU\� WR� LQYRNH� WKH� VWDWH� RI� WKH
FLUFXLW�EUHDNHU�EHLQJ�PRQLWRUHG�LQ�WKH�GHVLJQ�
VRPH� RWKHU� H[WHUQDO� FRQWDFW�� DQRWKHU� UHOD\
GLJLWDO�RXWSXW�RU�WR�IHHGEDFN�WKH�VWDWH�RI�RQH�RI
WKH�')3����RXWSXWV�WR�WKH�LQSXW���,Q�DQ\�FDVH�
RQH�RU�PRUH�GLJLWDO�LQSXWV�PD\�EH�HPSOR\HG�WR
DFKLHYH� WKLV� IXQFWLRQ�� � %HIRUH� ;SUHVVLRQ
%XLOGHU�FDQ�UHFRJQL]H� WKHVH� LQSXWV�� WKH\�PXVW
ILUVW� EH� DVVLJQHG� LQ� ')3���� /LQN�� � 7KLV� LV
SHUIRUPHG� E\� WKH� &KDQJH� 6HWWLQJV� FRPPDQG
LQ�HLWKHU�$6&,,�RU�')3����/LQN���6HWWLQJV�����
�� ����� FRQWURO� WKH� DVVLJQPHQW� RI� WKH� 'LJLWDO

,QSXWV� WR� YDULRXV� IXQFWLRQV�� � ,Q� HIIHFW�� WKLV
SURFHVV� GRHV� QRWKLQJ� PRUH� WKDQ� DVVRFLDWH� D
JLYHQ�GLJLWDO�LQSXW�ZLWK�D�QDPH�WKDW�;SUHVVLRQ
%XLOGHU� FDQ� XVH�� � 7KH� DYDLODEOH� DVVLJQPHQWV
IRU�GLJLWDO�LQSXWV�FDQ�EH�OLVWHG�LQ�')3�/LQN�E\
VHOHFWLQJ� RQH� RI� WKH� LQSXWV� DQG�SXOOLQJ�GRZQ
WKH� UDQJH� PHQX�� � 7KH� PHWKRG� RI� FKDQJLQJ
VHWWLQJV� LQ� ')3���� /LQN� LV� GHVFULEHG� LQ� WKH
')3����/,1.�VHFWLRQ�

)RU�WKLV�H[DPSOH��LW�LV�QHFHVVDU\�WR�DGGUHVV�WKH
H[WHUQDO� WULS� FRQWDFW� GUDZQ� LQ� WKH� XSSHU� OHIW
FRUQHU�RI�WKH�GUDZLQJ���(QWHULQJ�')3����/LQN
DOORZV�FDOOLQJ�XS�WKH���[[� VHULHV�RI� VHWWLQJV� LQ
WKH� ,QSXW�&RQWDFW� 6HWWLQJV� FDWHJRU\�� � $VVXPH
WKDW� \RX� KDYH� GHWHUPLQHG� WKDW� 'LJLWDO� ,QSXW
��� LV� DYDLODEOH� �IUHH�� IRU� DVVLJQPHQW� WR� WKLV
IXQFWLRQ�� � &DOO� XS� VHWWLQJ� ������ &&�
&RQILJXUDWLRQ��DQG�VHOHFW�RQH�RI� WKH�DYDLODEOH
RSWLRQV�IURP�WKH�PHQX���,Q�WKLV�FDVH��LW�PD\�EH
EHVW� WR� VHOHFW� WKH� 8VHU� )ODJ� �� QDPH� IRU� WKH
FRQWDFW�� VLQFH� WKLV� H[WHUQDO� IODJ� FRXOG� EH
DVVRFLDWHG� ZLWK� PDQ\� GLIIHUHQW� WULS� FRQWDFWV�
7KH�OLQN�VFUHHQ� IRU� WKLV�DVVLJQPHQW�SURFHVV� LV
VKRZQ�LQ�)LJXUH������

)LJXUH�������')3����/LQN�'LJLWDO�,QSXW
$VVLJQPHQW�%\�6HWWLQJV

:KHQ� WKH� GLJLWDO� LQSXWV� DUH� DVVLJQHG�� WKH
SURFHVV� RI� LPSOHPHQWLQJ� WKHP� LQ� ;SUHVVLRQ
%XLOGHU� FDQ� RFFXU�� � ,Q� ;SUHVVLRQ� %XLOGHU�
VHOHFW� WKH� (QWLW\�,QSXWV� VHOHFWLRQ�� RU� XVH� WKH
PRXVH� WR� VHOHFW� WKH� ER[� ZLWK� WKH� OLQH� RQ� WKH
ULJKW�VLGH�DV�VKRZQ�LQ�)LJXUH������
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*
)LJXUH�������'LJLWDO�,QSXW�,FRQ

7KLV�VHOHFWLRQ�OHDGV�WR�WKH�LQSXW�VHOHFWLRQ�OLVW
VKRZQ�LQ�)LJXUH������

)LJXUH�������,QSXW�&RQWDFW��,FRQ�6HOHFW

'LIIHUHQW�LQSXW�FRQWDFW�QDPHV�FDQ�EH�VHOHFWHG
XVLQJ�WKH�VFUROO�EDU�RQ�WKH�ULJKW�RI�WKH�PHQX�
)RU�H[DPSOH��LI�\RX�VHW�GLJLWDO�LQSXW�QXPEHU��
HTXDO� WR� ´8VHU� )ODJ� �µ� LQ� WKH� DFWLYH� VHWWLQJV
JURXS��WKHQ�\RX�FDQ�VHOHFW�WKH�8VHU�)ODJ���LFRQ
IURP� WKH� PHQX�� LW� ZLOO� EHFRPH� KLJKOLJKWHG�
DQG�WKHQ�FOLFN�RQ�WKH�ORFDWLRQ�\RX�GHVLUH�LW�WR
DSSHDU�DW���VHH�)LJXUH�������

)LJXUH�������3ODFLQJ�WKH�,FRQ

3URWHFWLRQ�)ODJV

'LJLWDO� LQSXWV� DUH� WKH�PRVW� EDVLF� RI� LQSXWV� WR
FRQILJXUDEOH� ORJLF�� � ,W� LV� DOVR� SRVVLEOH� WR� WDNH
DGYDQWDJH� RI� WKH� LQWHUQDO� SURWHFWLRQ� IODJV� RU
DODUPV� LQ� WKH� UHOD\�� DQG�SXW� WKHP� WR�ZRUN� LQ
ORJLFDO�FRPELQDWLRQV�QHFHVVDU\�WR�\RXU�VSHFLILF
DSSOLFDWLRQ�� � 7KH� SURFHVV� RI� VHOHFWLQJ� WKH
LQSXW� LFRQ� LV� H[DFWO\� WKH� VDPH� DV� LW� ZRXOG� EH
IRU�WKH�GLJLWDO� LQSXWV��EXW�WKH�VFUROO�EDU�LQ�WKH
XSSHU�ULJKW�KDQG�FRUQHU�RI�WKH�LQSXW�PHQX�LV
VHOHFWHG� WR� ´3URWHFWLRQ� )ODJVµ� RU� ´$ODUPVµ�� DV
VKRZQ�LQ�)LJXUH������DQG�)LJXUH�������

)LJXUH�������,QSXW�)ODJV�6FUROO�%DU
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)LJXUH��������3URWHFWLRQ�)ODJV�0HQX

3URWHFWLRQ� IODJV� FDQ� QRZ� EH� SODFHG� DV
UHTXLUHG�� � 1RWH� WKDW� SODFLQJ� WKHVH� IODJV� FDQ
RFFXU� DW� DQ\� WLPH� LQ� WKH� GHVLJQ�� LW� LV� QRW
QHFHVVDU\� WKDW� \RX� SODFH� WKHP� DOO� QRZ�
DOWKRXJK� LW� GRHV� VSHHG� XS� WKH� PHFKDQLFDO
SURFHVV�RI�HQWHULQJ�WKH�GDWD�LI�\RX�GR�WKHP�DOO
DW� RQFH�� � ,Q� WKH� EUHDNHU� IDLOXUH� H[DPSOH�� ZH
QHHG� QXPHURXV� IODJV�� DV� VKRZQ� LQ� )LJXUH� ���
���

)LJXUH��������3URWHFWLRQ�)ODJV�$GGHG�WR�/RJLF

%RROHDQ� 2SHUDWRUV�� /DWFKHV�� 7LPHUV� DQG

&RXQWHUV

$W� WKLV� SRLQW�� PRVW� RI� WKH� LQSXWV� DUH� GHILQHG
DQG� LW� LV� WLPH� VWDUW� FRQQHFWLQJ� WKHP� WR
%RROHDQ� RSHUDWRUV�� � 7KH� DYDLODEOH� RSHUDWRUV

DUH�$1'��25��DQG�127���,Q�DGGLWLRQ��ODWFKHV�
SLFNXS�GURSRXW� WLPHUV�� VWDUW�VWRS� WLPHUV� DQG
FRXQWHUV�DUH�DYDLODEOH�IRU�PRUH�FRPSOH[�ORJLF�
7KH�PHQX� IRU� WKHVH� RSHUDWRUV� LV� DFWLYDWHG� E\
FOLFNLQJ�RQ�WKH�RSHUDWRU�LFRQ�VKRZQ�LQ�)LJXUH
������� RU� E\� VHOHFWLQJ� WKH� (QWLW\�2SHUDWRU
EXWWRQ�LQ�WKH�SXOOGRZQ�PHQXV���2SHUDWRUV�DUH
VHOHFWHG� E\� FOLFNLQJ� RQ� WKH� GHVLUHG� IXQFWLRQ�
PRYLQJ�WKH�PRXVH�WR�WKH�GHVLUHG�ORFDWLRQ��DQG
FOLFNLQJ�WKH�PRXVH�WR�SODFH�WKH�GHYLFH���6HYHUDO
25� JDWHV� DUH� UHTXLUHG� LQ� WKH� EUHDNHU� IDLOXUH
VFKHPH��DQG�WKHVH�KDYH�EHHQ�SODFHG�LQ�)LJXUH
������

*
)LJXUH��������2SHUDWRU�0HQX�,FRQ�DQG�0HQX

)LJXUH��������2SHUDWRU�3ODFHPHQW�LQ�WKH
%UHDNHU�)DLOXUH�/RJLF

7KH� RSHUDWLRQ� RI� WKH� %RROHDQ� RSHUDWRUV
�$1'��25�DQG�127��LV�VHOI�H[SODQDWRU\���7KH
V\PEROV� IRU� WKH� RWKHU� RSHUDWRUV� DUH� VKRZQ� LQ
)LJXUH�������
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/RJLF�*DWHV� /RJLFDO�25�DQG�$1'�JDWHV�FDQ
EH�GHILQHG�� � (DFK� JDWH�PD\� KDYH� XS� WR� HLJKW
����LQSXWV���(DFK�RI�WKH�LQSXWV�PD\�EH�ORJLFDOO\
LQYHUWHG�DV� LQGLFDWHG�E\�D� VPDOO� FLUFOH�QH[W� WR
V\PERO� VKDSH�� � 7KH� RXWSXW� FDQ� EH� ORJLFDOO\
LQYHUWHG�WR�IRUP�D�125�RU�1$1'�

6KRZQ� DERYH� LV� D� �� LQSXW� 25� JDWH� DQG� D� �
LQSXW�$1'�JDWH�ZLWK�WKH�WRS�LQSXW�LQYHUWHG�

)OLS�)ORSV�� �2QO\� RQH� W\SH� LV� XVHG� �� D� ¶'·� IOLS�
IORS�

D

T

Q

7KH�'�LQSXW�LV�ZKHUH�WKH�GDWD�ELW�WR�EH�VWRUHG
LV�DSSOLHG�� �7KH�7�RU�FORFN� LQSXW�FRQWUROV� WKH
IOLS�IORS�� � ,W� GHWHUPLQHV� ZKHWKHU� WKH� GDWD� RQ

WKH� '� LQSXW� OLQH� LV� UHFRJQL]HG� �FORFNHG�� RU
LJQRUHG�� �,I�WKH�7�LQSXW�OLQH�LV�KLJK�RU�ELQDU\
���WKH�GDWD�RQ�WKH�'�LQSXW�OLQH�LV�VWRUHG�LQ�WKH
IOLS�IORS���,I�WKH�7�LQSXW�OLQH�LV�ORZ�RU�ELQDU\���
WKH� '� LQSXW� OLQH� LV� QRW� UHFRJQL]HG�� � 7KH� 4
RXWSXW�OLQH�GLUHFWO\�UHIOHFWV�WKH�VWDWH�RI�WKH�IOLS�
IORS�� � ,I� WKH� IOLS�IORS� LV� VHW�� WKHQ� 4� HTXDOV� D
ELQDU\�����,I�4�HTXDOV�D�ELQDU\����WKHQ�WKH�IOLS�
IORS�LV�UHVHW�

&RXQWHUV���2QH�W\SH�RI�FRXQWHU�LV�XVHG�

0 0 0 0
S

R

O

5

7KH� V\PERO� VKRZQ� DERYH� LQGLFDWHV� WZR� LQSXW
OLQHV�� RQH� RXWSXW� OLQH�� DQG� D� XVHU� VHOHFWHG
FRXQW�WKUHVKROG�������$�WUDQVLWLRQ�IURP�ELQDU\
�� WR� ELQDU\� �� RQ� WKH� 6� LQSXW� OLQH� LQFUHPHQWV

LatchData
Input

Clock

Clock Data Output
L X Q0

H L L
H H H

Drop out time

OutputPickup time

Input

Output

Reset Output

Actuating Input

Reset Input

AI RI Previous. Timer State Current Timer State RO Output
L L NOT TIMING NOT TIMING ROn-1 L

↑ L NOT TIMING TIMING DOWN L L

X L TIMING DOWN TIMER EXPIRED L H
X H TIMING DOWN TIMER RESET H L
X ↑ NOT TIMING NOT TIMING L L

Reset Input

Output

Output

Output

Threshold

Pickup timePickup timePickup time

Input

)LJXUH��������/DWFK��7LPHU�DQG�&RXQWHU�/RJLF
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WKH�FRXQWHU�E\�D�YDOXH�RI�RQH�� �7KH�2�RXWSXW
OLQH�LV�KLJK�RU�ELQDU\���ZKHQ�WKH�DFFXPXODWHG
FRXQW� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� FRXQW
WKUHVKROG���,I�WKH�2�RXWSXW�OLQH�LV�ORZ�RU�ELQDU\
���WKHQ�WKH�DFFXPXODWHG�FRXQW�LV�OHVV�WKDQ�WKH
VHW�YDOXH���$�WUDQVLWLRQ�IURP�ELQDU\���WR�ELQDU\
�� RQ� WKH� 5� LQSXW� OLQH� UHVHWV� WKH� FRXQWHU� WR
]HUR�
7LPHUV�� � 7ZR� W\SHV� RI� WLPHUV� DUH� XVHG�� � 7KH
VLPSOHVW�W\SH�LV�D�¶SLFNXS�GURSRXW·�WLPHU�
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PU = 300
DO = 250

(A) (B)

6KRZQ� DERYH� LV� WKH� V\PERO� IRU� WKLV� WLPHU
ZKHUH����� LQGLFDWHV� WKH�SLFNXS�GHOD\��38��LQ
PLOOLVHFRQGV� DQG� ���� LQGLFDWHV� WKH� GURSRXW
GHOD\� �'2�� LQ� PLOOLVHFRQGV�� � 7KLV� WLPHU
IXQFWLRQV�DV�WZR�LQGHSHQGHQW�WLPHUV��D�SLFNXS
WLPHU�DQG�D�GURSRXW�WLPHU�

7KH� ,1�287� WLPH� FKDUWV� EHORZ� WKH� V\PERO
GHVFULEH�KRZ�WKH�WLPHU�IXQFWLRQV���,I�WKH�LQSXW
LV� KLJK� RU� ELQDU\� �� IRU� D� WLPH� HTXDO� WR� WKH
SLFNXS� GHOD\�� WKH� RXWSXW� EHFRPHV� KLJK� RU
ELQDU\�����$Q\�UHVHW�RI�WKH�LQSXW��KLJK�WR�ORZ�
FDXVHV� WKH� DFFXPXODWHG� SLFNXS� WLPH� WR� UHVHW
LPPHGLDWHO\�WR�]HUR���2QFH�WKH�RXWSXW�RFFXUV�
LW� UHPDLQV� KLJK� DV� ORQJ� DV� WKH� LQSXW� UHPDLQV
KLJK�� DQG� ZKHQ� WKH� LQSXW� VXEVHTXHQWO\� JRHV
ORZ� WKH� RXWSXW� VWD\V� KLJK� IRU� D� WLPH� HTXDO� WR
WKH� GURSRXW� GHOD\�� � 2QFH� WKH� GURSRXW� WLPHU
KDV�VWDUWHG��LW�ZLOO�FRQWLQXH�WR�WLPH�RXW�HYHQ�LI
WKH�LQSXW�JRHV�KLJK�GXULQJ�WKH�UHVHW�WLPH�

7LPH� FKDUW� �$�� VKRZV� D� VHFRQG� LQSXW� SXOVH
RFFXUULQJ�DIWHU�WKH�RXWSXW�JRHV�ORZ���6LQFH�WKLV
SXOVH� OHQJWK� LV� OHVV� WKDQ� WKH� ���� PV�� SLFNXS

GHOD\�� WKH� RXWSXW� VWD\V� ORZ�� � 7LPH� FKDUW� �%�
VKRZV�D�VHFRQG�LQSXW�SXOVH�RFFXUULQJ�����PV�
DIWHU� WKH� ILUVW� LQSXW� SXOVH� JRHV� ORZ�� � 7KH
RXWSXW� JRHV� ORZ� DV� VKRZQ� LQ� WLPH� FKDUW� �%��
EXW� WKH� RXWSXW� WKHQ� JRHV� KLJK� ���� PV�� DIWHU
WKH�OHDGLQJ�HGJH�RI�WKH�VHFRQG�LQSXW�SXOVH�RU
���� PV�� DIWHU� WKH� WUDLOLQJ� HGJH� RI� WKH� ILUVW
RXWSXW�SXOVH�� �7KH�SLFNXS�DQG�GURSRXW� WLPHV
DUH�LQGHSHQGHQW�RI�HDFK�RWKHU�

7KH�VHFRQG�W\SH�RI�WLPHU�LV�EDVLFDOO\�D�SLFNXS
GHOD\�WLPHU�ZLWK�D�UHVHW�LQSXW�RXWSXW�IHDWXUH�

1000

R

S S O

R O

7KH�V\PERO�VKRZQ�DERYH�LQGLFDWHV�WZR�LQSXWV�
WZR�RXWSXWV�� DQG�D�XVHU� VHOHFWHG�SLFNXS�GHOD\
�������ZLWK�XQLWV�RI�PLOOLVHFRQGV�

,Q� LWV� ¶LQLWLDO·� VWDWH� ZLWK� QR� LQSXWV� DSSOLHG�
ELQDU\� �� RQ�ERWK�6� DQG�5�� WKH� WLPHU� RXWSXWV�
62� DQG� 52�� DUH� ERWK� ORZ� RU� ELQDU\� ��� � 7KH
WLPHU�VWDUWV�FRXQWLQJ�ZKHQ�WKH�6�LQSXW�LV�KLJK
RU�ELQDU\�����:KHQ�WKH�FRXQW�EHFRPHV�HTXDO�WR
WKH� VHW� WLPH�GHOD\� ������PV��� IRU� WKH�H[DPSOH
DERYH�� WKH� 62� RXWSXW� LV� VHW� KLJK� RU� ELQDU\� �
DQG� WKH�52� RXWSXW� LV� VHW� ORZ� RU� ELQDU\� ��� � ,I
WKH� 5� LQSXW� EHFRPHV� KLJK� RU� ELQDU\� �� ZKLOH
WKH�WLPHU�LV�FRXQWLQJ��WKH�FRXQW�LV�UHVHW�WR�]HUR
DQG�WKH�52�RXWSXW� LV� VHW�KLJK�RU�ELQDU\���� � ,I
WKH� 5� LQSXW� EHFRPHV� KLJK� RU� ELQDU\� �� ZKLOH
WKH� WLPHU� LV� QRW� FRXQWLQJ�� WKHQ� ERWK� RXWSXWV�
62� DQG� 52�� DUH� VHW� ORZ� RU� ELQDU\� �� ZKLFK
UHWXUQV�WKH�WLPHU�WR�LWV�¶LQLWLDO·�VWDWH�

)RU�WKH�EUHDNHU�IDLOXUH�H[DPSOH��ZH�QHHG�VRPH
DGGLWLRQDO�JDWHV�DV�ZHOO�DV�D�WLPHU�WR�FRPSOHWH
WKH�ORJLF���7KLV�LV�VKRZQ�LQ�)LJXUH�������
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)LJXUH��������%UHDNHU�)DLOXUH�/RJLF�ZLWK�$OO
2SHUDWRUV�3ODFHG

'LJLWDO�2XWSXW�$VVLJQPHQW

6HOHFWLRQ� DQG� SODFHPHQW� RI� WKH� GHVLUHG
RXWSXWV� LV� DFFRPSOLVKHG�ZLWK� WKH� RXWSXW� LFRQ
VKRZQ�LQ
Figure 11-16�

*

)LJXUH��������2XWSXW�,FRQ�DQG�0HQX

$JDLQ�� WKH� GHVLUHG� LWHP� LV� VHOHFWHG� ZLWK� WKH
PRXVH�� DQG� SODFHG� E\� FOLFNLQJ� WKH� PRXVH� LQ
WKH� GHVLUHG� ORFDWLRQ�� � $OO� HOHPHQWV� RI� WKH
EUHDNHU�IDLOXUH�H[DPSOH�DUH�QRZ�LQ�SODFH�

,Q�WKH�HYHQW�WKDW�\RX�GHVLUH�WR�PDQXDOO\�WULS�RU
FORVH�WKH�EUHDNHU�XQGHU�FRQWURO��LW�LV�QHFHVVDU\
WR� LGHQWLI\� LQ� ;SUHVVLRQ� %XLOGHU� WKH� RXWSXW

ZKLFK� VKRXOG� RSHUDWH� ZKHQ� \RX� VHQG� WKH
FRPPDQG�� HLWKHU� IURP� /LQN�� $6&,,� RU� WKH
+0,�

:KHQHYHU� WKH� ')3���� DWWHPSWV� WR� FORVH� WKH
EUHDNHU��HLWKHU�IURP�D�PDQXDO�FORVH�FRPPDQG
IURP�D�XVHU�RU� WKURXJK� WKH� UHFORVHU� IXQFWLRQ�
WKH�')3����ZLOO�VHW�WKH�%5.5&/26(�IODJ�WUXH�
7KHUHIRUH�� WKH� XVHU� PXVW� DVVLJQ� WKLV� IODJ� WR
ZKLFKHYHU� RI� WKH� �� RXWSXW� FRQWDFWV� ZLUHG� WR
WKH�EUHDNHU·V�&ORVH�FRLO�

7ULSSLQJ� D� EUHDNHU� FDQ� EH� DFFRPSOLVKHG� E\
RSHUDWLQJ� DQ\�RI� WKH� ��RXWSXW� FRQWDFWV� RI� WKH
')3����WKDW�DUH�ZLUHG�WR�WKH�2SHQ�FRLO�RI�WKH
EUHDNHU���+RZHYHU��LQ�RUGHU�IRU�WKH�')3����WR
UHFRJQL]H� WKDW� WKH� RSHUDWLQJ� RI� RQH� RI� LWV
RXWSXW� FRQWDFWV� LV� D� WULS� RXWSXW�� WKH� 2XWSXW
IODJ�KDV�WR�EH�GHVLJQDWHG�DV�D�7ULS�2XWSXW���$
WULS�RXWSXW�ZLOO�JHQHUDWH�WKH�IROORZLQJ�

• 5HJXODU�2VFLOORJUDSK\�&DSWXUH
• )DXOW�/RFDWLRQ�&DOFXODWLRQ
• %UHDNHU�+HDOWK�&DOFXODWLRQ
• )DXOW�5HSRUW
• 7ULS�6HDO�,Q�)XQFWLRQ
• 5HFORVHU�2SHUDWLRQ��6HH�1RWH�

1RWH�� � ,I� VHWWLQJ������ 5(&/21��%� LV� VHW� WR
2))� WKH� ')3���� ZLOO� RQO\� VWDUW� WKH� UHFORVH
IXQFWLRQ�LI�WKH�EUHDNHU�LV�RSHQHG�IROORZLQJ�WKH
RSHUDWLRQ� RI� RQH� RI� WKH� RXWSXW� FRQWDFWV� WKDW
KDYH�EHHQ�GHVLJQDWHG�DV�EHLQJ�D�WULS�RXWSXW�

$Q� RXWSXW� FDQ� EH� GHVLJQDWHG� DV� EHLQJ� D� WULS
RXWSXW� E\� GRXEOH�FOLFNLQJ� RQ� WKH� RXWSXW� IODJ�
7KLV�ZLOO�FDXVH�D�SRS�XS�ZLQGRZ� WR�DSSHDU�DV
VKRZQ�LQ�)LJXUH�������
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)LJXUH��������,GHQWLI\LQJ�WKH�75,3�2XWSXWV

,Q�WKLV�287387�ZLQGRZ�FOLFN�WKH�ER[
PDUNHG�WULS���7KH�RXWSXW�IODJ�ZLOO�QRZ�EHFRPH
UHG���7KLV�UHG�FRORU�LQGLFDWHV�WKDW�WKH�RXWSXW�LV
D�WULS�RXWSXW�

1RWH���$OO���RI�WKH�RXWSXW�FRQWDFWV�FDQ�EH�WULS
RXWSXWV�

&RQQHFWLRQV

• &RQQHFWLQJ� WKH� LQSXWV�� RSHUDWRUV� DQG
RXWSXWV� LV� DFFRPSOLVKHG� ZLWK� HLWKHU� WKH
RUWKRJRQDO�RU�GLUHFW�OLQH�FRQQHFWLRQ�LFRQV
VKRZQ� LQ�)LJXUH�������� �7KHVH� VKRXOG�QRW
EH� FRQIXVHG� ZLWK� WKH� OLQH� LFRQ� XVHG� IRU
GUDZLQJ� ZKLFK� LV� DOVR� LQFOXGHG� LQ� WKH
WRROEDU�� � 7KH� OLQH� LFRQ� FDUULHV� QR
´LQWHOOLJHQFHµ� ZLWK� LW�� DQG� WKXV� ZLOO� QRW
VQDS�WR�WKH�LQSXW�DQG�RXWSXW�SRLQWV�RI�WKH
ORJLF�HOHPHQWV��DQG��PRUH�LPSRUWDQWO\��ZLOO
QRW�DOORZ�;SUHVVLRQ�%XLOGHU� WR� FRQYH\� WKH
FRUUHFW�H[SUHVVLRQ�WR�WKH�UHOD\�

Drawing
Icons

Logic
Icons

Connection
Icons

)LJXUH��������&RQQHFWLRQ�,FRQV

)LJXUH������� VKRZV� WKH�RUWKRJRQDO� DQG�GLUHFW
FRQQHFWLRQV� IRU� VHYHUDO� RI� WKH� LQSXWV� DQG
RSHUDWRUV�� � &RQQHFWLRQV� DUH� PDGH� E\� VLPSO\
VHOHFWLQJ� WKH� GHVLUHG� W\SH� RI� FRQQHFWLRQ�
FOLFNLQJ� RQ� WKH� RULJLQ� RI� WKH� FRQQHFWLRQ
�XVXDOO\� WKH� RXWSXW� RI� DQ� LQSXW� RU� RSHUDWRU�
DQG� GUDJJLQJ� WKH� PRXVH� WR� WKH� HQG� RI� WKH
FRQQHFWLRQ� �LQSXW� RI� DQ� RSHUDWRU� RU� RXWSXW
LFRQ��� � ,W� LV�DOVR�SRVVLEOH� WR�VWDUW�D�FRQQHFWLRQ
DW�D�QRGH�RQ�D�FRQQHFWLRQ�OLQH��E\�FOLFNLQJ�RQ
WKH� GHVLUHG� FRQQHFWLRQ� OLQH� DQG� HVWDEOLVKLQJ
WKH�HQG�RI�WKH�FRQQHFWLRQ�DV�EHIRUH�

Direct
Connection

Orthogonal
Connection

Connection
Node

)LJXUH��������7\SHV�RI�&RQQHFWLRQV

(GLWLQJ�&RQILJXUDEOH�/RJLF

:KHQ�LW�LV�QHFHVVDU\�WR�UHPRYH�DQ�HOHPHQW�RU�D
FRQQHFWLRQ��VHOHFW�WKH�FXUVRU� IURP�WKH�WRROEDU
DQG�PRYH� LW� WR� WKH� LWHP� WR�EH�GHOHWHG�� � 6HOHFW
WKH� LWHP�� DQG� SUHVV� GHOHWH�� WKH� LWHP� DQG� DOO
DVVRFLDWHG� FRQQHFWLRQV� ZLOO� EH� GHOHWHG�� � $
VLQJOH�LWHP��RU�D�JURXS�RI�LWHPV��PD\�EH�PRYHG
E\�GUDJJLQJ�D�ZLQGRZ�RSHQ�ZKLFK�LQFOXGHV�DOO
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WKH�LWHPV���3UHVV�'HOHWH�WR�UHPRYH�WKHP�DOO��RU
FOLFN� RQ� RQH� RI� WKH� LWHPV� DQG� GUDJ� LW� WR� WKH
QHZ� ORFDWLRQ� WR� PRYH� WKH� HQWLUH� ZLQGRZ�
6HOHFWHG�LWHPV�PD\�EH�FXW�DQG�SDVWHG�XVLQJ�WKH
RSWLRQV�DYDLODEOH�XQGHU�WKH�(GLW�PHQX�

;SUHVVLRQ�%XLOGHU�)LOH�0DLQWHQDQFH
$IWHU�D� ORJLF�GLDJUDP�KDV�EHHQ� IXOO\�GUDZQ�� LW
LV� DQ� HDV\� SURFHVV� WR� GRZQORDG� LW� WR� WKH� UHOD\
DQG�RU� VDYH� LW� WR�\RXU�3&�� �<RX�FDQ�DOVR� ORDG
ILOHV� VWRUHG� RQ� \RXU� 3&� WR� WKH� ;SUHVVLRQ
%XLOGHU� DSSOLFDWLRQ� IRU� HGLWLQJ� DQG� SRWHQWLDO
GRZQORDG�WR�\RXU�UHOD\�
,W�LV�SUXGHQW�WR�SHULRGLFDOO\�VDYH�WKH�ORJLF�WR�D
ILOH� RQ� \RXU�3&�DV�ZHOO� DV� WR� WKH� UHOD\�� � 6LQFH
WKHUH�DUH�HLJKW�VHWWLQJV�JURXSV��DQG�WKXV�HLJKW
VHWV� RI� FRQILJXUDEOH� ORJLF�� \RX� PD\� GHVLUH� WR
PDLQWDLQ�D�ILOH�IRU�HDFK�VHWWLQJ�JURXS��XVXDOO\
VHYHUDO� VHWWLQJV� JURXSV� ZLOO� FRQWDLQ� WKH� VDPH
ORJLF�� ZKLFK� UHGXFHV� WKH� QHHG� IRU� VHSDUDWH
ILOHV��� �7R�VDYH� WKH� ORJLF�� VHOHFW�)LOH�6DYH� IURP
WKH�PHQX�EDU��DQG�IROORZ�WKH�SURPSWV�IRU�WKH
VDYH� RSHUDWLRQ�� � 7KH� ILOH� LV� VDYHG� DV� D� ELQDU\
ILOH�� � $� ILOH� LV� ORDGHG� E\� VHOHFWLQJ� )LOH�2SHQ

IURP� WKH�PHQX� EDU�� D� QHZ�;SUHVVLRQ�%XLOGHU
ZLQGRZ�ZLOO�RSHQ�ZLWK�WKH�ORJLF�GLVSOD\HG�

127(���7KHUH�DUH�HLJKW�VHWWLQJV�JURXSV�LQ�WKH
UHOD\� DQG� WKHUHIRUH� HLJKW� VHWV� RI� FRQILJXUDEOH
ORJLF���<RX�PXVW�ORDG�WKH�ORJLF�\RX�GHVLUH�WR�D
JLYHQ� VHWWLQJ� JURXS�� RWKHUZLVH�� ZKHQ� WKDW
JURXS� LV� PDGH� WKH� DFWLYH� JURXS�� WKH� GHIDXOW
ORJLF�ZLOO�EH�LQ�HIIHFW�

%HIRUH� \RX� ORDG� WKH� ORJLF� WR� D� UHOD\� VHWWLQJV
ILOH��\RX�PD\�GHVLUH�WR�YHULI\�WKDW�\RX�KDYH�QRW
LQDGYHUWHQWO\� OHIW� JDWH� LQSXWV� RU� RXWSXWV
´KDQJLQJµ�� RU� WKDW� \RX� KDYH� XVHG� WKH� VDPH
RXWSXW� WZLFH�� � 6HOHFW� )LOH�&RPSLOH� IURP� WKH
PHQX�EDU�DQG�WKH�H[SUHVVLRQ�ZLOO�EH�EXLOW��EXW
QRW� ORDGHG�� � &OLFN� RQ� WKH� 7H[W� EXWWRQ� �VHH
)LJXUH� �������� DQG� WKH� ZLQGRZ� ZLOO� VKLIW� WR
GLVSOD\� WKH� H[SUHVVLRQ� LQ� WH[W� WKDW� \RX� KDYH
EXLOW�� RU� D� VHW� RI� FRPSLODWLRQ� HUURUV
HQFRXQWHUHG�� � &OLFN� RQ� WKH� *UDSKLFV� EXWWRQ�
DQG�\RX�DUH�VKLIWHG�EDFN�WR�WKH�GLDJUDP�
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$� ILOH� LV� GRZQORDGHG� WR� WKH� UHOD\� E\� VHOHFWLQJ
)LOH�� 'RZQORDG� IURP� WKH� PHQX� EDU�� � 7KLV
DFWLRQ� LV� HTXLYDOHQW� WR� FKDQJLQJ� D� FULWLFDO
VHWWLQJ��DQG�WKH�UHOD\�ZLOO�UHERRW�XSRQ�VHQGLQJ
WKH�(QG�FRPPDQG�

$W�WLPHV��\RX�PD\�GHVLUH�WR�FRPSOHWHO\�UHSODFH
WKH� ORJLF� LQ� D� JLYHQ� VHWWLQJV� JURXS� ZLWK� WKDW
VWRUHG�LQ�ILOH�RQ�\RXU�3&�� �7R�GR�WKLV��XSORDG
WKH�VHWWLQJ�JURXS�ORJLF�DV�GHVFULEHG�SUHYLRXVO\�

VHOHFW� (GLW�6HOHFW� $OO� DQG� WKHQ� SUHVV� 'HOHWH�
7KLV� FOHDUV� WKH� $FWLYH� JURXS� ZLQGRZ�� � 1RZ
/RDG� WKH�/RJLF� ILOH� IURP� WKH� 3&�� DQG�� DJDLQ�
VHOHFW�DOO��EXW�WKLV�WLPH�VHOHFW�&RS\�� �1RZ�VKLIW
EDFN� WR� WKH� $FWLYH� ZLQGRZ� DQG� VHOHFW� 3DVWH�
7KH�3&�ORJLF�QRZ�DSSHDUV�LQ�WKH�$FWLYH�JURXS
ZLQGRZ�� � 'RZQORDG� WKH� FKDQJHG� ORJLF�� DQG
WKH�UHOD\�QRZ�KDV�WKH�3&�ORJLF�IRU�WKDW�JURXS�

Graphics Button

Text Button

Text representation
of the expression

)LJXUH��������%UHDNHU�)DLOXUH�/RJLF�6KRZLQJ�WKH�7H[W�5HSUHVHQWDWLRQ�RI�WKH�([SUHVVLRQ
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;SUHVVLRQ�%XLOGHU�)ODJV

2XWSXW�)ODJV

7KH�2XWSXW�)ODJV�DUH�XVHG�WR�VLJQDO�WKH�UHOD\�WR�SHUIRUP�DQ�RSHUDWLRQ��H�J��FORVH�D�FRQWDFW��FDSWXUH
DQ�RVFLOORJUDSK\��RU�ORJ�DQ�HYHQW����7DEOH������VKRZV�WKH�2XWSXW�)ODJV�LQ�WKH�')3����

7DEOH������;SUHVVLRQ�%XLOGHU�2XWSXW�)ODJV

0QHPRQLF $FWLRQ
2XWSXW� 2SHUDWHV�2XWSXW���
2XWSXW� 2SHUDWHV�2XWSXW���
2XWSXW� 2SHUDWHV�2XWSXW���
2XWSXW� 2SHUDWHV�2XWSXW���
2XWSXW� 2SHUDWHV�2XWSXW���
2XWSXW� 2SHUDWHV�2XWSXW���
2XWSXW� 2SHUDWHV�2XWSXW���
2XWSXW� 2SHUDWHV�2XWSXW���
%5.5)$,/ 2SHUDWHV�%UHDNHU�)DLO�/('�DQG�*HQHUDWHV�%UHDNHU�)DLO�(YHQW
26&75* *HQHUDWHV�5HJXODU�2VFLOORJUDSK\�&DSWXUH

$ODUP�)ODJV

7KH�$ODUP�)ODJV� DUH�XVHG� WR� VLJQDO� WKH�XVHU� WKDW� VRPH�DODUP�KDV� RFFXUUHG� �H�J�� VRPHRQH� WULHG� WR
ORJLQ�ZLWK�WKH�LQFRUUHFW�SDVVZRUG��WULS�FLUFXLW�PRQLWRU�KDV�GHWHFWHG�D�IDLOXUH��HWF�����7DEOH������VKRZV
WKH�$ODUP�)ODJV�LQ�WKH�')3����

7DEOH������;SUHVVLRQ�%XLOGHU�$ODUP�)ODJV

0QHPRQLF 5HDVRQ�IRU�$ODUP
/2*,1)/ /RJLQ�)DLOXUH�7KUHH�&RQVHFXWLYH�7ULHV
1&)$,/ 1RQ�&ULWLFDO�$ODUP
)$,/ &ULWLFDO�$ODUP
287�)$,/ 7ULS�&LUFXLW�0RQLWRU����'HWHFWHG�D�)DLOXUH
287�)$,/ 7ULS�&LUFXLW�0RQLWRU����'HWHFWHG�D�)DLOXUH
%5.5+/7+ %UHDNHU�+HDOWK�7KUHVKROG�([FHHGHG
7+'$/$50 7RWDO�+DUPRQLF�'LVWRUWLRQ�$ODUP�2FFXUUHG

3URWHFWLRQ�)ODJV

7KH�3URWHFWLRQ�)ODJV�DUH�XVHG�WR�VLJQDO� WKH�XVHU� WKDW�D�SURWHFWLRQ� IXQFWLRQ�KDV�RSHUDWHG��H�J�� ,2&
SLFNXS��'RZQ�&RQGXFWRU�'HWHFWHG��HWF�����7DEOH������VKRZV�WKH�3URWHFWLRQ�)ODJV�LQ�WKH�')3����
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7DEOH������;SUHVVLRQ�%XLOGHU�3URWHFWLRQ�)ODJV

0QHPRQLF $FWLRQ
'2:1&21' +L=�2XWSXW���'RZQHG�&RQGXFWRU�'HWHFWHG
$5&'(7(& +L=�2XWSXW���$UFLQJ�'HWHFWHG
$5&68637 +L=�2XWSXW���$UFLQJ�6XVSHFWHG
�&2&3.3 +L=�2XWSXW�����&\FOH�2YHUFXUUHQW
%5.5&/26( ')3����,VVXHG�&ORVH�%UHDNHU�&RPPDQG
5/<63$5( 5HOD\�6SDUH�2XWSXW
5(&/,13 5HFORVHU�LV�LQ�3URJUHVV
5(&//.287 5HFORVHU�LQ�/RFNRXW
��3+$3.3 3KDVH�$�'LUHFWLRQDO�3LFNXS
��3+%3.3 3KDVH�%�'LUHFWLRQDO�3LFNXS
��3+&3.3 3KDVH�&�'LUHFWLRQDO�3LFNXS
��13.3 1HJDWLYH�6HTXHQFH�*1'�'LUHFWLRQDO�3LFNXS
��*3.3 =HUR�6HTXHQFH�*1'�'LUHFWLRQDO�3LFNXS
6<1&&+. 6\QF�FKHFN�2XWSXW
5(6725)5 5HVWRUH�)UHTXHQF\�2XWSXW
,2&3+3.3 ,2&�3KDVH�+LJK�3LFNXS
,2&3/3.3 ,2&�3KDVH�/RZ�3LFNXS
,2&*+3.3 ,2&�*1'�+LJK�3LFNXS
,2&*/3.3 ,2&�*1'�/RZ�3LFNXS
72&3+3.3 72&�3KDVH�3LFNXS
72&*13.3 72&�*1'�3LFNXS
892/73.3 8QGHU�9ROWDJH�3LFNXS
292/73.3 2YHU�9ROWDJH�3LFNXS
164,2&38 1HJDWLYH�6HTXHQFH�,2&�3LFNXS
16472&38 1HJDWLYH�6HTXHQFH�72&�3LFNXS
81)543.3� 8QGHU�)UHTXHQF\�8QLW����3LFNXS
29)543.3� 2YHU�)UHTXHQF\�8QLW����3LFNXS
81)543.3� 8QGHU�)UHTXHQF\�8QLW����3LFNXS
29)543.3� 2YHU�)UHTXHQF\�8QLW����3LFNXS
,2&3+753 ,2&�3KDVH�+LJK�7ULS
,2&3/753 ,2&�3KDVH�/RZ�7ULS
,2&*+753 ,2&�*1'�+LJK�7ULS
,2&*/753 ,2&�*1'�/RZ�7ULS
72&3+753 72&�3KDVH�7ULS
72&*1753 72&�*1'�7ULS
892/7753 8QGHU�9ROWDJH�7ULS
292/7753 2YHU�9ROWDJH�7ULS
164,2&75 1HJDWLYH�6HTXHQFH�,2&�7ULS
16472&75 1HJDWLYH�6HTXHQFH�72&�7ULS
81)54753� 8QGHU�)UHTXHQF\�8QLW����7ULS
29)54753� 2YHU�)UHTXHQF\�8QLW����7ULS
81)54753� 8QGHU�)UHTXHQF\�8QLW����7ULS
29)54753� 2YHU�)UHTXHQF\�8QLW����7ULS
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&RQWDFW�)ODJV

7KH�&RQWDFW�)ODJV�DUH�XVHG�WR�VLJQDO�WKH�XVHU�WKDW�RQH�RI�WKH���FRQILJXUDEOH�LQSXWV�IRU�WKH�')3���
KDV�EHHQ�HQHUJL]HG���7KH�VHWWLQJ�IRU�WKH�HQHUJL]HG�FRQILJXUDEOH�LQSXW�FRUUHVSRQGV�WR�D�&RQWDFW�)ODJ�
7KLV�&RQWDFW�)ODJ�LV�DVVLJQHG�D�YDOXH�RI�7UXH�IRU�WKH�SHULRG�ZKLFK�WKH�FRQWDFW�LV�HQHUJL]HG��H�J����%
VWDWXV�LV�GHWHFWHG��8VHU�IODJ����LV�VHW��HWF�����7DEOH������VKRZV�WKH�&RQWDFW�)ODJV�LQ�WKH�')3����

7DEOH������;SUHVVLRQ�%XLOGHU�&RQWDFW�)ODJV

0QHPRQLF 5HDVRQ�IRU�$ODUP
67$7��% ��E�&RQWDFW�&ORVHG
67$7��$ ��D�&RQWDFW�&ORVHG
26&6757 7ULJJHU�5HJXODU�2VFLOORJUDSK\�&DSWXUH
'6%/&7/ 'LVDEOH�3URWHFWLRQ
$/76(7� $OWHUQDWLYH�6HWWLQJV�%LW��
$/76(7� $OWHUQDWLYH�6HWWLQJV�%LW��
$/76(7� $OWHUQDWLYH�6HWWLQJV�%LW��
567$5*7 5HVHW�/('�7DUJHWV
23(1%.5 ([WHUQDO�2SHQ�%UHDNHU�&RPPDQG
&/26%.5 ([WHUQDO�&ORVH�%UHDNHU�&RPPDQG
7$*(917 7LPH�7DJ�(YHQW
72548(� ([WHUQDO�7RUTXH�&RQWURO�,QSXW���
72548(� ([WHUQDO�7RUTXH�&RQWURO�,QSXW���
'(/<5&/ 6NLS�)LUVW�5HFORVH
3$86,13 ([WHUQDO�3DXVH�,QSXW
5(&//.7 5HFORVHU�WR�/RFNRXW�&RPPDQG
5(&/567 5HFORVHU�WR�5HVHW�&RPPDQG
%/.5(&/ %ORFN�5HFORVHU�2SHUDWLRQ
86(5)/$*� 8VHU�)ODJ���
86(5)/$*� 8VHU�)ODJ���
86(5)/$*� 8VHU�)ODJ���
86(5)/$*� 8VHU�)ODJ���
86(5)/$*� 8VHU�)ODJ���
86(5)/$*� 8VHU�)ODJ���
86(5)/$*� 8VHU�)ODJ���
86(5)/$*� 8VHU�)ODJ���

;SUHVVLRQ�%XLOGHU�7LS

7KH� IROORZLQJ� ´WLSµ� LV�SURYLGHG� WR�DGGUHVV� VRPH�RI� WKH�PRUH� FRPPRQO\� DVNHG�TXHVWLRQV� DERXW� WKH
;SUHVVLRQ�%XLOGHU�XWLOLW\�

7KHUH� DUH� WZR� W\SHV� RI� ILOH� IRUPDWV� VDYHG� E\� ;SUHVVLRQ� %XLOGHU�� DQG� WKH\� DUH� LQGLFDWHG� E\� ILOH
H[WHQVLRQV�´�H[Sµ�DQG�´�ELQµ���7KH��ELQ�ILOH�DUH�ELQDU\�ILOHV�WKDW�FRQWDLQ�D�VXEVHW�RI�WKH�LQIRUPDWLRQ�LQ
WKH��H[S�ILOHV���7KH��H[S�ILOHV�FRQWDLQ�DOO�WKH�JUDSKLFDO�LQIRUPDWLRQ�UHTXLUHG�WR�SORW�WKH�ORJLF�LQ�WKH
IDVKLRQ�WKDW�\RX�ODLG�LW�RXW��)RU�WKLV�UHDVRQ��LW�LV�UHFRPPHQGHG�WKDW�\RX�VDYH�DOO�\RXU�ORJLF�ZLWK�D��H[S
H[WHQVLRQ�
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