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RSHUDWLQJ PRGHV�



�

6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQ LQWURGXFHV WKH EDVLF IHDWXUHV RI WKH +LJK�VSHHG &RXQWHU DQG GHVFULEHV WKH EDVLF V\VWHP FRQILJXUDWLRQ�

�ï� )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

�ï� )HDWXUHV
7KH &����&7��� +LJK�VSHHG &RXQWHU 8QLW LV D 6SHFLDO ,�2 8QLW IRU WKH &����
&����+� DQG &����+ 6<60$& &�VHULHV 3&V� ,QFUHPHQWDO HQFRGHUV FDQ EH
FRQQHFWHG WR LW� DQG D SXOVH LQSXW PD[LPXP RI �� .FSV FDQ EH UHFRJQL]HG�
7KH &RXQWHU VXSSRUWV D WRWDO RI VL[ RSHUDWLQJ PRGHV LQ WKUHH JURXSV�

3UHVHW 7LPHUV 7LPHU PRGH ��7XUQV 21 DQ H[WHUQDO RXWSXW ZKHQ WKH SUHVHW WLPH HODSVHV�

7LPHU PRGH ��7XUQV 21 DQ H[WHUQDO RXWSXW ZKLOH WKH WLPHU LV RSHUDWLQJ �L�H��
GXULQJ WKH SUHVHW WLPH��

3UHVHW &RXQWHUV &RXQWHU PRGH ��7XUQV 21 DQ H[WHUQDO RXWSXW ZKHQ WKH SUHVHW FRXQW
HODSVHV�

&RXQWHU PRGH ��7XUQV 21 DQ H[WHUQDO RXWSXW ZKLOH WKH FRXQWHU LV RSHUDWLQJ
�L�H�� GXULQJ WKH SUHVHW FRXQW��

0HDVXUHPHQWV *DWH ULQJ FRXQWHU PRGH�&RXQWV SXOVHV ZKLOH WKH H[WHUQDO JDWH LQSXW LV 21�

6DPSOLQJ FRXQWHU PRGH�:KHQ WKH LQSXW VLJQDO LV 21� SURYLGHV WKH QXPEHU
RI SXOVHV FRXQWHG VLQFH WKH ODVW WLPH WKH LQSXW VLJQDO ZDV 21�

*HQHUDO )HDWXUHV &RQWURO VLJQDOV DQG SXOVH VLJQDOV DUH UHTXLUHG IURP H[WHUQDO LQSXWV� &RXQWLQJ
VSHHG LV �� .FSV PD[LPXP�

0RGHV DQG VHWWLQJV DUH UHWDLQHG E\ WKH EDWWHU\ ZKHQ WKH SRZHU LV 2))� L�H��
VHWWLQJV GR QRW QHHG WR EH UH�LQSXW XQOHVV QHZ VHWWLQJV DUH QHFHVVDU\ ZKHQ
SRZHU LV DSSOLHG� 2SHUDWLQJ PRGHV DQG VHWWLQJV FDQ EH FKDQJHG ZKLOH WKH
&RXQWHU LV 21�

7KH &RXQWHU SURYLGHV IRXU LQGHSHQGHQW FKDQQHOV WKDW FDQ EH VHW DQG UXQ LQ�
GLYLGXDOO\� 5($'���� DQG :5,7���� FDQ EH XVHG WR TXLFNO\ DQG HIILFLHQWO\
WUDQVIHU GDWD IRU DQ\ RU DOO RI WKH IRXU FKDQQHOV� 5HIHU WR WKH &����+�&����+
2SHUDWLRQ 0DQXDO IRU GHWDLOV DERXW XVLQJ 5($'���� DQG :5,7�����

�ï� 6\VWHP &RQILJXUDWLRQ
7KH &����&7��� FDQ EH PRXQWHG WR DQ\ VORW RQ D &38� &38 ,�2� RU ([SDQ�
VLRQ ,�2 5DFN RI D &���� &����+� RU &����+ 3&� 'R QRW PRXQW LW WR D 6ODYH
5DFN LQ D 5HPRWH ,�2 6\VWHP� 7KH &����&7��� PXVW EH FRQQHFWHG WR D
&38 WKDW VXSSRUWV 5($'���� DQG :5,7����� 7KH 8QLW LV DOORFDWHG � ZRUGV�

&���� &����+� &����+
&38 5DFN RU &38 ,�2 5DFN

([SDQVLRQ

,�2 5DFN

,QFUHPHQWDO HQFRGHU

3KRWRHOHFWULF VZLWFK

,�2 'HYLFHV �H�J�� IRU JDWH ULQJ FRXQWHU PRGH�

&RQYH\RU EHOW0RWRU

7KH FRXQWHU FDQ FRXQW SXOVHV RQ XS WR IRXU VLJQDO OLQHV�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�



�

6(&7,21 �
+DUGZDUH &RPSRQHQWV DQG 6ZLWFK 6HWWLQJV

7KLV VHFWLRQ LQWURGXFHV WKH FRPSRQHQWV RI WKH +LJK�VSHHG &RXQWHU 8QLW DQG SURYLGHV LQVWUXFWLRQV IRU VHWWLQJ VZLWFKHV�
'HWDLOV RI RSHUDWLRQ DUH FRYHUHG LQ ODWHU VHFWLRQV�

�ï� &RXQWHU &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6ZLWFK 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %ORFN 'LDJUDP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

�ï� &RXQWHU &RPSRQHQWV

)URQW 3DQHO

,QGLFDWRU FRYHU

,QGLFDWRUV

,�2 FRQQHFWRU IRU FKDQQHOV � DQG �

,�2 FRQQHFWRU IRU FKDQQHOV � DQG �

)URQW�SDQHO ,QGLFDWRUV

,QGLFDWRU 0HDQLQJ

6HQVRU LQSXW /LJKWV ZKHQ WKH VHQVRU LQSXW IRU WKH FRUUHVSRQGLQJ FKDQ�
QHO �� WKURXJK �� LV 21�

3XOVH LQSXW /LJKWV ZKHQ WKH SXOVH LQSXW IRU WKH FRUUHVSRQGLQJ FKDQQHO
�� WKURXJK �� LV 21�

([WHUQDO RXWSXW /LJKWV ZKHQ WKH H[WHUQDO RXWSXW VLJQDO IRU WKH FRUUHVSRQG�
LQJ ZRUG �� WKURXJK �� LV 21�

:'7 HUURU /LJKWV WR LQGLFDWH D ZDWFKGRJ WLPHU HUURU�

%DWWHU\ ORZ /LJKWV WR LQGLFDWH D EDWWHU\ HUURU�

&RXQWHU &RPSRQHQWV 6HFWLRQ �ï�



�

�ï� 6ZLWFK 6HWWLQJV
7KH LQGLFDWRU FRYHU PXVW EH UHPRYHG WR FKDQJH WKH VZLWFK VHWWLQJV� 5HPRYH
WKH LQGLFDWRU FRYHU IURP WKH IURQW SDQHO ZLWK D IODW�EODGH VFUHZGULYHU DQG WKHQ
XVH WKH VFUHZGULYHU WR FKDQJH WKH VHWWLQJV EHLQJ FDUHIXO QRW WR GDPDJH WKH
VORWV RQ WKH VZLWFKHV�

7KHUH LV D VHSDUDWH PRGH VZLWFK IRU HDFK &RXQWHU FKDQQHO� 6HW WKH RSHUDWLQJ
PRGH IRU HDFK &RXQWHU FKDQQHO RQ WKHVH PRGH VZLWFKHV� ,I WKHUH DUH DQ\
FKDQQHOV WKDW DUH QRW JRLQJ WR EH XVHG� VHW WKHP WR D VHWWLQJ EHWZHHQ � DQG
)� %H VXUH WKDW WKH VZLWFKHV FOLFN SURSHUO\ LQWR SODFH DQG DUH QRW OHIW KDOI�ZD\
EHWZHHQ VHWWLQJV�

$OWKRXJK WKH VZLWFK VHWWLQJV FDQ EH FKDQJHG DW DQ\ WLPH� VZLWFK VWDWXV LV QRW
UHDG XQWLO WKH 0RGH &KDQJH %LW IRU HDFK SDUWLFXODU FKDQQHO LV FKDQJHG� %H�
IRUH FKDQJLQJ WKH RSHUDWLQJ PRGH� UHIHU WR 6HFWLRQ � 'DWD &RQILJXUDWLRQ IRU
GHWDLOV�

6:� 0RGH IRU FKDQQHO �

6:� 0RGH IRU FKDQQHO �

6:� 0RGH IRU FKDQQHO �

6:� 0RGH IRU FKDQQHO �

7KH EODFNHQHG LQGLFDWRUV DUH QRW XVHG�

5HVHW VZLWFK
5HVHWV WKH 8QLW IURP LQLWLDOL]DWLRQ�

,QGLFDWRUV

6ZLWFK VHWWLQJ 0HDQLQJ

� 6HWV WLPHU PRGH � XVLQJ WKH ���N+] LQWHUQDO FORFN�

� 6HWV WLPHU PRGH � XVLQJ WKH ��N+] LQWHUQDO FORFN�

� 6HWV WLPHU PRGH � XVLQJ WKH ���N+] LQWHUQDO FORFN�

� 6HWV WLPHU PRGH � XVLQJ WKH ��N+] LQWHUQDO FORFN�

� 6HWV FRXQWHU PRGH ��

� 6HWV FRXQWHU PRGH ��

� 6HWV JDWH ULQJ FRXQWHU PRGH�

� 6HWV VDPSOLQJ FRXQWHU PRGH�

� WR ) 6HWV WKH FRXQWHU�WLPHU WR XQXVHG�

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



�

%DFN 3DQHO

&RQQHFWRU IRU %DFNSODQH

%DWWHU\ FRQQHFWRU

%DFN SODWH

0RXQWLQJ VFUHZ
%H VXUH WR WLJKWHQ WKH VFUHZ VHFXUHO\�

%DWWHU\ KROGHU

0RXQWLQJ VFUHZ
%H VXUH WR WLJKWHQ WKH VFUHZ VHFXUHO\�

6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



�

�ï� %ORFN 'LDJUDP

&RXQWHU

PHPRU\
6\VWHP PHPRU\

:RUN PHPRU\

,�2 FLUFXLWV

,QGLFDWRUV

+LJK�VSHHG &RXQWHU 8QLW


�

&38

833 FKDQQHO �

833 FKDQQHO �

833 FKDQQHO �

833 FKDQQHO �

&1�

&1�

0RGH VZLWFKHV 6:� WR 6:�5HVHW

VZLWFK

,�2

(3520

,�2 ZRUG
GDWD


�

6<60$&
3&
&38

,QWHUIDFH

FLUFXLW,�2 EXV


�� 7KH &RXQWHU PHPRU\ LV DFFHVVHG IURP WKH 3& XVLQJ 5($'���� DQG :5,7�����


�� ,�2 ZRUG GDWD FDQ EH UHDG DQG PDQLSXODWHG IURP WKH 3& &38 ZLWK /'� 287� DQG RWKHU LQVWUXFWLRQV�

%ORFN 'LDJUDP 6HFWLRQ �ï�



�

6(&7,21 �
:LULQJ DQG ,QVWDOODWLRQ

7KLV VHFWLRQ GHVFULEHV WKH PHWKRGV IRU LQVWDOOLQJ WKH &RXQWHU DQG ZLULQJ WKH &RXQWHU·V WZR H[WHUQDO FRQQHFWRUV� &RXQWHU
GLPHQVLRQV DUH DOVR SURYLGHG� 7HFKQLFDO VSHFLILFDWLRQV DUH IRXQG LQ $SSHQGL[ $ 6SHFLILFDWLRQV�

�ï� 0RXQWLQJ /RFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RQQHFWRU 3LQ $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :LULQJ 0HWKRGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RQQHFWRU $VVHPEO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,QSXW 6LJQDO :LULQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2XWSXW 6LJQDO :LULQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 0RXQWLQJ /RFDWLRQ
7KH &RXQWHU FDQ EH PRXQWHG WR HLWKHU WKH &38� &38 ,�2� RU ([SDQVLRQ ,�2
5DFN RI D &���� &����+� RU &����+ 6<60$& &�VHULHV 3&� ,W FDQQRW EH
PRXQWHG WR D 6ODYH 5DFN LQ D 5HPRWH ,�2 6\VWHP�

�ï� 'LPHQVLRQV
&RXQWHU 'LPHQVLRQV DUH VKRZQ EHORZ� 'LPHQVLRQV DUH LQ PLOOLPHWHUV�

����
��

���

���

%DFNSODQH

$SSUR[� ���

'LPHQVLRQV 6HFWLRQ �ï�



��

�ï� &RQQHFWRU 3LQ $OORFDWLRQV
7KLV VHFWLRQ SURYLGHV WKH SLQ DOORFDWLRQV IRU WKH WZR &RXQWHU FRQQHFWRUV� WKH
,�2 VLJQDO QDPHV� DQG WKH VLJQDO DSSOLFDELOLW\ IRU HDFK RSHUDWLQJ PRGH�

&RQQHFWRUV � �&1�� DQG � �&1�� DUH HVVHQWLDOO\ WKH VDPH H[FHSW WKDW ��
&1� SLQ QXPEHUV VWDUW DW WKH WRS DQG &1� SLQ QXPEHUV VWDUW DW WKH ERWWRP
DQG �� &1� LV XVHG IRU &RXQWHU FKDQQHOV � DQG � DQG &1� LV XVHG IRU FRXQW�
HU FKDQQHOV � DQG ��

7KH H[WHUQDO FRQQHFWRUV IRU &1� DQG &1� DUH SURYLGHG ZLWK WKH &RXQWHU�
7KHVH FRQQHFWRUV DUH )XMLWVX )&1����-��� VROGHU�W\SH FRQQHFWRUV�

7KHVH WZR FRQQHFWRUV DSSHDU DV LOOXVWUDWHG EHORZ ZKHQ YLHZHG IURP WKH
IURQW RI WKH &RXQWHU� 7KH ,�2 DOORFDWLRQV IRU WKH SLQV DUH SURYLGHG IROORZLQJ
WKH LOOXVWUDWLRQ�

&1�

$�� $�

&1�

%�

%��$��$�%�

%��

&RQQHFWRU 3LQ $OORFDWLRQV 6HFWLRQ �ï�



��

&1� ,�2 &RQQHFWRU 3LQ $OORFDWLRQV

,�2 VLJQDO 6\PERO 3LQ 6\PERO ,�2 6LJQDO

([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW '& ��9 $�� %�� '& ��9 ([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW

�� 9'& $�� %�� �� 9'&

&KDQQHO � H[WHUQDO RXWSXW 287� $�� %�� *1' &20 ([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW

&KDQQHO � H[WHUQDO RXWSXW 287� $�� %�� � 9'&

([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW *1' &20 $�� %��

� 9'& $�� %��

1RW XVHG� 1& $�� %�� 1& 1RW XVHG�

$�� %��

&KDQQHO � SXOVH LQSXW �ï� 3/�� �ï� $�� %�� 3/�� ��� &KDQQHO � SXOVH LQSXW ���

&KDQQHO � 3&2. LQSXW �ï� 3&�� �ï� $�� %�� 3&�� ��� &KDQQHO � 3&2. LQSXW ���

&KDQQHO � VHQVRU LQSXW
 �ï� 61�� �ï� $�� %�� 61�� ��� &KDQQHO � VHQVRU LQSXW
 ���

&KDQQHO � FRXQWHU FOHDU LQSXW �ï� &&�� �ï� $� %� &&�� ��� &KDQQHO � FRXQWHU FOHDU LQSXW ���

1RW XVHG� 1& $� %� 1& 1RW XVHG�

$� %�

&KDQQHO � SXOVH LQSXW �ï� 3/�� �ï� $� %� 3/�� ��� &KDQQHO � SXOVH LQSXW ���

&KDQQHO � 3&2. LQSXW �ï� 3&�� �ï� $� %� 3&�� ��� &KDQQHO � 3&2. LQSXW ���

&KDQQHO � VHQVRU LQSXW
 �ï� 61�� �ï� $� %� 61�� ��� &KDQQHO � VHQVRU LQSXW
 ���

&KDQQHO � FRXQWHU FOHDU LQSXW �ï� &&�� �ï� $� %� &&�� ��� &KDQQHO � FRXQWHU FOHDU LQSXW ���

1RW XVHG� 1& $� %� 1& 1RW XVHG�

$� %�


1RWH� 7KH VHQVRU LQSXW LV XVHG IRU WKH H[WHUQDO JDWH VLJQDO LQ WKH JDWH ULQJ FRXQWHU RSHUDWLQJ PRGH�

&1� ,�2 &RQQHFWRU 3LQ $OORFDWLRQV

,�2 VLJQDO 6\PERO 3LQ 6\PERO ,�2 6LJQDO

1RW XVHG� 1& $� %� 1& 1RW XVHG�

$� %�

&KDQQHO � FRXQWHU FOHDU LQSXW �ï� &&�� �ï� $� %� &&�� ��� &KDQQHO � FRXQWHU FOHDU LQSXW ���

&KDQQHO � VHQVRU LQSXW
 �ï� 61�� �ï� $� %� 61�� ��� &KDQQHO � VHQVRU LQSXW
 ���

&KDQQHO � 3&2. LQSXW �ï� 3&�� �ï� $� %� 3&�� ��� &KDQQHO � 3&2. LQSXW ���

&KDQQHO � SXOVH LQSXW �ï� 3/�� �ï� $� %� 3/�� ��� &KDQQHO � SXOVH LQSXW ���

1RW XVHG� 1& $� %� 1& 1RW XVHG�

$� %�

&KDQQHO � FRXQWHU FOHDU LQSXW �ï� &&�� �ï� $� %� &&�� ��� &KDQQHO � FRXQWHU FOHDU LQSXW ���

&KDQQHO � VHQVRU LQSXW
 �ï� 61�� �ï� $�� %�� 61�� ��� &KDQQHO � VHQVRU LQSXW
 ���

&KDQQHO � 3&2. LQSXW �ï� 3&�� �ï� $�� %�� 3&�� ��� &KDQQHO � 3&2. LQSXW ���

&KDQQHO � SXOVH LQSXW �ï� 3/�� �ï� $�� %�� 3/�� ��� &KDQQHO � SXOVH LQSXW ���

1RW XVHG� 1& $�� %�� 1& 1RW XVHG�

$�� %��

([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW *1' &20 $�� %�� *1' &20 ([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW

� 9'& $�� %�� � 9'&

&KDQQHO � H[WHUQDO RXWSXW 287� $�� %��

&KDQQHO � H[WHUQDO RXWSXW 287� $�� %��

([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW '& ��9 $�� %�� '& ��9 ([WHUQDO RXWSXW SRZHU VXSSO\ LQSXW

�� 9'& $�� %�� �� 9'&


1RWH� 7KH VHQVRU LQSXW LV XVHG IRU WKH H[WHUQDO JDWH VLJQDO LQ WKH JDWH ULQJ FRXQWHU RSHUDWLQJ PRGH�

&RQQHFWRU 3LQ $OORFDWLRQV 6HFWLRQ �ï�



��

,�2 6LJQDO 8VDJH 7KH IROORZLQJ WDEOH VKRZV KRZ ,�2 VLJQDOV DUH XVHG ZLWK HDFK RSHUDWLQJ
PRGH� $FWXDO DSSOLFDWLRQ RI WKHVH VLJQDOV LV GHVFULEHG ODWHU�

2SHUDWLQJ PRGH 3XOVH LQSXW 3&2. LQSXW 6HQVRU LQSXW &RXQWHU FOHDU
LQSXW

([WHUQDO RXWSXW

7LPHU PRGH 1$ 3& 2. VLJQDO 6HQVRU VLJQDO &RXQWHU FOHDU
VLJQDO

([WHUQDO RXWSXW

&RXQWHU PRGH ([WHUQDO SXOVH 3& 2. VLJQDO 6HQVRU VLJQDO &RXQWHU FOHDU
VLJQDO

([WHUQDO RXWSXW

*DWH ULQJ FRXQWHU
PRGH

([WHUQDO SXOVH 1$ ([WHUQDO JDWH
VLJQDO

&RXQWHU FOHDU
VLJQDO

1$

6DPSOLQJ FRXQWHU
PRGH

([WHUQDO SXOVH 1$ 6HQVRU VLJQDO &RXQWHU FOHDU
VLJQDO

1$

�ï� :LULQJ

�ï�ï� :LULQJ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ ZLULQJ WKH &RXQWHU�

�� �� ���� �� 'R QRW UHYHUVH WKH ���9'& DQG *1' &20 �� 9� WHUPLQDOV� ,I WKHVH WHU�
PLQDOV DUH UHYHUVHG� DQ LQWHUQDO IXVH ZLOO EORZ� 7KH LQWHUQDO IXVH LV QRW
FXVWRPHU VHUYLFHDEOH�

�� 8VH QRQ�FRQWDFW LQSXW GHYLFHV IRU LQSXW VLJQDOV WR SUHYHQW FKDWWHULQJ�
�� 8VH WZLVWHG�SDLU FDEOHV IRU LQSXW VLJQDO OLQHV DQG JURXQG WKH VKLHOG WR D

PD[LPXP RI ��� :�
�� .HHS LQSXW VLJQDO OLQHV DV VKRUW DV SRVVLEOH DQG GR QRW UXQ WKHP LQ SDU�

DOOHO ZLWK SRZHU OLQHV� ([FHVVLYH OLQH OHQJWK RU SRZHU OLQHV FDQ SURGXFH
QRLVH� PDNLQJ LQSXW VLJQDOV XQGHSHQGDEOH�

�� ,I SRVVLEOH� XVH RQH SRZHU VXSSO\ IRU LQSXW VLJQDOV DQG D VHSDUDWH RQH
IRU RXWSXW VLJQDOV�

�� 8VH D VWDELOL]HG SRZHU VXSSO\ IRU LQSXW VLJQDOV�

�ï�ï� :LULQJ 0HWKRGV
7KH FRQQHFWRUV SURYLGHG ZLWK WKH &RXQWHU DUH GHVLJQHG WR EH VROGHUHG� 8VH
ZLUHV WKDW DUH ��� PP� RU OHVV LQ FURVV�VHFWLRQDO DUHD�

:KHQ VROGHULQJ� EH VXUH QRW WR OHW VROGHU FRPH LQ FRQWDFW ZLWK WKH DGMDFHQW
WHUPLQDOV RU ZLUHV� $IWHU FRPSOHWLQJ VROGHU� FRYHU WKH WHUPLQDOV DQG H[SRVHG
ZLUHV ZLWK LQVXODWLRQ WXEHV� DV VKRZQ EHORZ�

,QVXODWLRQ WXEH

:LUH ���� PP� PD[��

&RQQHFWRU

:LULQJ 6HFWLRQ �ï�



��

,I \RX EXQGOH OLQHV LQWR FDEOHV� DOZD\V VHSDUDWH LQSXW DQG RXWSXW OLQHV LQWR
VHSDUDWH FDEOHV�

2XWSXW OLQHV

,QSXW OLQHV

�ï�ï� &RQQHFWRU $VVHPEO\
$VVHPEOH WKH FRQQHFWRU DV VKRZQ EHORZ�

5RXQG�KHDG VFUHZV

���PP 0�� � WRWDO�
1XWV �0�� � WRWDO�

5RXQG�KHDG VFUHZV
����PP 0�� � WRWDO�

&RQQHFWRU �MDFN�

&DVH

/RFN VFUHZV

7KH IROORZLQJ )XMLWVX FRQQHFWRUV FDQ EH XVHG� 7KH VROGHU W\SH LV SURYLGHG
ZLWK WKH &RXQWHU�

�� 6ROGHU W\SH� )&1����-���

�� :UDSSLQJ W\SH� )&1����-���

�� &ULPS�FRQQHFWRU W\SH )&1����-���

:LULQJ 6HFWLRQ �ï�



��

�ï�ï� ,QSXW 6LJQDO :LULQJ ([DPSOHV
:LULQJ H[DPSOHV IRU YDULRXV QRQ�FRQWDFW LQSXW GHYLFHV DUH SURYLGHG LQ WKLV
VHFWLRQ� 1RQ�FRQWDFW LQSXW GHYLFHV VKRXOG EH XVHG IRU DOO LQSXW VLJQDOV WR SUH�
YHQW FKDWWHULQJ� 7KH IROORZLQJ H[DPSOHV DUH IRU &RXQWHU FKDQQHO ��

([DPSOH �� 2SHQ�FROOHFWRU ,QSXW

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

(

���9'& �� 9'&

VXSSO\ � 9

6KLHOGHG WZLVWHG�SDLU FDEOHV

&RXQWHU

&KDQQHO � FRXQWHU FOHDU LQSXW

&KDQQHO � VHQVRU LQSXW

&KDQQHO � 3&2. LQSXW

&KDQQHO � SXOVH LQSXW

,

,

,

,

3RZHU VXSSO\

:LULQJ 6HFWLRQ �ï�
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:LWK YROWDJH LQSXWV IURP FXUUHQW�VLQNLQJ ORDGV� D &RXQWHU LQSXW LV 2)) IRU
KLJK YROWDJH DQG 21 IRU ORZ YROWDJH�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

(

���9'& �� 9'&

VXSSO\ � 9

6KLHOGHG WZLVWHG�SDLU FDEOHV

&RXQWHU

&KDQQHO � FRXQWHU FOHDU LQSXW

&KDQQHO � VHQVRU LQSXW

&KDQQHO � 3&2. LQSXW

&KDQQHO � SXOVH LQSXW

,

,

,

,

3RZHU VXSSO\

([DPSOH �� 9ROWDJH ,QSXWV
�6LQN /RDG�

:LULQJ 6HFWLRQ �ï�
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%H VXUH WKDW WKH 21 YROWDJH LV ZLWKLQ VSHFLILFDWLRQV� 6SHFLILFDWLRQV DUH SUR�
YLGHG LQ $SSHQGL[ $ 6SHFLILFDWLRQV�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

���

�ï�

%�

,

$�

(

���9'& �� 9'&

VXSSO\ � 9

6KLHOGHG WZLVWHG�SDLU FDEOHV

&RXQWHU

&KDQQHO � FRXQWHU FOHDU LQSXW

&KDQQHO � VHQVRU LQSXW

&KDQQHO � 3&2. LQSXW

&KDQQHO � SXOVH LQSXW

([DPSOH �� 9ROWDJH ,QSXWV
�6RXUFH /RDG�

:LULQJ 6HFWLRQ �ï�



��

�ï�ï� 2XWSXW 6LJQDO :LULQJ ([DPSOHV

:LULQJ H[DPSOHV IRU YDULRXV RXWSXW GHYLFHV DUH SURYLGHG LQ WKLV VHFWLRQ� 7KH
IROORZLQJ H[DPSOHV DUH IRU &RXQWHU FKDQQHOV � DQG ��

1RWH 2XWSXWV JR ORZ IRU 21 VLJQDOV DQG KLJK IRU 2)) VLJQDOV

([DPSOH �� 2XWSXWWLQJ WR 5HOD\V

�

ï

���9'& H[WHUQDO

SRZHU VXSSO\

1RWH� $OZD\V LQVHUW D YDULVWRU WR SURWHFW WKH
RXWSXW WUDQVLVWRUV LQ WKH &RXQWHU
ZKHQ FRQQHFWLQJ WR LQGXFWLYH ORDGV�

5HOD\

5HOD\

9DULVWRU

&RXQWHU

�� 9'&

&KDQQHO �
H[WHUQDO RXWSXW

&KDQQHO �
H[WHUQDO RXWSXW

&20
�� 9�

)XVH
���� $�

�� 9'&

� 9
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UL
Y
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U
F
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F
X
LW
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$%�����
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([DPSOH �� 2XWSXWWLQJ WR 77/V

ï

�

�

ï

3XOO�XS UHVLVWDQFH

��9'& ORDG
SRZHU VXSSO\

�� 9'&

� 9

� 9'&

� 9

���9'& H[WHUQDO

SRZHU VXSSO\

1RWH� 3URYLGH D ORDG FXUUHQW RI
DW OHDVW � P$ SHU FLUFXLW�

&RXQWHU

�� 9'&

&KDQQHO �
H[WHUQDO RXWSXW

&KDQQHO �
H[WHUQDO RXWSXW

&20
�� 9�

)XVH
���� $�

'
UL
Y
H
U
F
LU
F
X
LW

$��

$��

$%�����

%���%��

$%�����

%XIIHU

:LULQJ 6HFWLRQ �ï�
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&DXWLRQ ,QFRUUHFW RXWSXW VLJQDO FDQ UHVXOW LI WKH YROWDJH RI WKH H[WHUQDO SRZHU VXSSO\ LV
OHVV WKDQ WKDW RI WKH ORDG SRZHU VXSSO\� $OZD\V FKHFN WKH YROWDJH OHYHOV WR
FRQILUP WKDW WKH H[WHUQDO SRZHU VXSSO\ YROWDJH LV JUHDWHU WKDQ RU HTXDO WR WKH
ORDG SRZHU VXSSO\ YROWDJH�

�� 9

� WR �� 9

� 9

5HOD\

5HOD\

9DULVWRU

&RXQWHU

�� 9'&

&KDQQHO �
H[WHUQDO RXWSXW

&KDQQHO �
H[WHUQDO RXWSXW

&20
�� 9�

)XVH
���� $�
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UL
Y
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F
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F
X
LW

$��
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/RDG
SRZHU
VXSSO\

([WHUQDO
SRZHU
VXSSO\

�

ï

�

ï

:LULQJ 6HFWLRQ �ï�
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6(&7,21 �
,QWURGXFWLRQ WR 2SHUDWLRQ

7KLV VHFWLRQ GHVFULEHV WKH VL[ RSHUDWLQJ PRGHV WKDW FDQ EH XVHG IRU +LJK�VSHHG &RXQWHU 8QLW RSHUDWLRQ� 'HWDLOV RQ GDWD
FRQILJXUDWLRQ DQG WUDQVIHU DUH SURYLGHG LQ 6HFWLRQ � 'DWD &RQILJXUDWLRQ� 'HWDLOV RQ HDFK LQGLYLGXDO RSHUDWLQJ PRGH DUH
SURYLGHG LQ 6HFWLRQ � 3UHVHW 7LPHU 0RGHV� 6HFWLRQ � 3UHVHW &RXQWHU 0RGHV� DQG 6HFWLRQ � *DWH 5LQJ DQG 6DPSOLQJ
&RXQWHU 0RGHV� $SSOLFDWLRQ H[DPSOHV IRU WKH RSHUDWLQJ PRGHV DUH SURYLGHG LQ 6HFWLRQ � $SSOLFDWLRQ ([DPSOHV�

�ï� 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7LPHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7LPHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RXQWHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RXQWHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� *DWH 5LQJ &RXQWHU 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6DPSOLQJ &RXQWHU 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 5HVHW &RQGLWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 2SHUDWLQJ 0RGHV

�ï�ï� 2YHUYLHZ

7KH &RXQWHU RIIHUV VL[ EDVLF RSHUDWLQJ PRGHV WKDW FDQ EH VHW IRU WKH IRXU RS�
HUDWLQJ FKDQQHOV� $Q\ PRGH FDQ EH VHW IRU DQ\ FKDQQHO UHJDUGOHVV RI WKH
PRGHV VHW IRU WKH UHVW RI WKH FKDQQHOV� 7KH PRGH IRU HDFK FKDQQHO LV VHW RQ
VZLWFKHV � WKURXJK � RQ WKH IURQW RI WKH &RXQWHU� (DFK FKDQQHO LV DOVR SUR�
YLGHG ZLWK HDFK RI WKH IROORZLQJ� D VHQVRU LQSXW� DQ SXOVH LQSXW� D 3&2. LQ�
SXW� DQ H[WHUQDO RXWSXW� DQ LQWHUQDO FORFN� DQG RSHUDWLQJ SDUDPHWHUV� DOWKRXJK
QRW DOO RI WKHVH DUH XVHG LQ HYHU\ RSHUDWLQJ PRGH�

2I WKH VL[ EDVLF RSHUDWLQJ PRGHV� HDFK RI WKH SUHVHW WLPHU PRGHV FDQ EH VHW
IRU RSHUDWLRQ HLWKHU DW � N+] RU �� N+]� DFWXDOO\ PDNLQJ D WRWDO RI HLJKW
PRGHV� ,Q WKH UHPDLQGHU RI WKLV PDQXDO� KRZHYHU� WKH ��N+] DQG ���N+] YHU�
VLRQV RI WKHVH PRGHV ZLOO EH WUHDWHG WRJHWKHU� WKH RQO\ GLIIHUHQFHV EHLQJ WKH
SUHFLVLRQ RI WKH WLPHU�

7KH &RXQWHU FDQ FRXQW SXOVHV XS WR �� NFSV� 2XWSXWV FDQ EH VHW WR D SXOVH
ZLGWK RI EHWZHHQ � DQG ��� PV� $Q RXWSXW FDQ EH GLVDEOHG E\ WXUQLQJ 2))
WKH 3&2. LQSXW�

7KH IROORZLQJ WDEOH EULHIO\ GHVFULEHV WKH HLJKW PRGHV� 7KHVH DUH GHVFULEHG LQ
PRUH GHWDLO LQ WKH IROORZLQJ VHFWLRQV�

$SSOLFDWLRQ 0RGH
VHWWLQJ

2SHUDWLQJ
PRGH

'HVFULSWLRQ

3UHVHW WLPHU � 3UHVHW WLPHU
PRGH �� �� N+]

:KHQ RSHUDWLRQ LV DFWLYDWHG E\ WKH VHQVRU LQSXW JRLQJ 21� WKH SUHVHW WLPHU
LV GHFUHPHQWHG DFFRUGLQJ WR WKH LQWHUQDO FORFN� :KHQ WKH SUHVHW WLPH LV
WLPHG RXW� WKH H[WHUQDO RXWSXW LV WXUQHG 21 IRU RQH SXOVH� 7KH SUHVHW WLPHU
FDQ EH VHW WR D YDOXH EHWZHHQ � DQG ��� PV�

� 3UHVHW WLPHU
PRGH �� � N+]

6DPH DV DERYH� EXW WKH SUHVHW WLPH VHWWLQJ LV EHWZHHQ �� DQG ����� PV
�L�H�� LW LV QXPHULFDOO\ VHW EHWZHHQ � DQG ��� LQ XQLWV RI �� PV��

� 3UHVHW WLPHU
PRGH �� �� N+]

:KHQ RSHUDWLRQ LV DFWLYDWHG E\ WKH VHQVRU LQSXW JRLQJ 21� WKH H[WHUQDO
RXWSXW JRHV 21 DQG WKH SUHVHW WLPHU LV GHFUHPHQWHG DFFRUGLQJ WR WKH
LQWHUQDO FORFN� :KHQ WKH SUHVHW WLPH LV WLPHG RXW� WKH H[WHUQDO RXWSXW LV
WXUQHG 2))� 7KH SUHVHW WLPHU FDQ EH VHW WR D YDOXH EHWZHHQ � DQG ��� PV�

� 3UHVHW WLPHU
PRGH �� � N+]

6DPH DV DERYH� EXW WKH SUHVHW WLPH VHWWLQJ LV EHWZHHQ �� DQG ����� PV
�L�H�� LW LV QXPHULFDOO\ VHW EHWZHHQ � DQG ��� LQ XQLWV RI �� PV��

3UHVHW
FRXQWHU

� 3UHVHW FRXQWHU
PRGH �

:KHQ RSHUDWLRQ LV DFWLYDWHG E\ WKH VHQVRU LQSXW JRLQJ 21� WKH SUHVHW
FRXQWHU LV GHFUHPHQWHG HDFK WLPH WKH SXOVH LQSXW JRHV 21� :KHQ WKH
SUHVHW FRXQW LV FRXQWHG GRZQ WKH H[WHUQDO RXWSXW LV WXUQHG 21 IRU RQH
SXOVH� 7KH SUHVHW FRXQWHU FDQ EH VHW WR D YDOXH EHWZHHQ � DQG )))) LQ
KH[DGHFLPDO�

� 3UHVHW FRXQWHU
PRGH �

:KHQ RSHUDWLRQ LV DFWLYDWHG E\ WKH VHQVRU LQSXW JRLQJ 21� WKH H[WHUQDO
RXWSXW JRHV 21 DQG WKH SUHVHW FRXQWHU LV GHFUHPHQWHG HDFK WLPH WKH
SXOVH LQSXW JRHV 21� :KHQ WKH SUHVHW FRXQW LV FRXQWHG GRZQ� WKH H[WHUQDO
RXWSXW LV WXUQHG 2))� 7KH SUHVHW FRXQWHU FDQ EH VHW WR D YDOXH EHWZHHQ �
DQG )))) LQ KH[DGHFLPDO�

0HDVXUHPHQW � *DWH ULQJ
FRXQWHU PRGH

6LJQDOV RQ WKH SXOVH LQSXW DUH FRXQWHG ZKLOH WKH H[WHUQDO JDWH LQSXW LV 21�
,I WKH FRXQW H[FHHGV ))))� WKH FRXQW UHVWDUWV IURP � DQG DQ 2YHUIORZ )ODJ
LV WXUQHG 21�

� 6DPSOLQJ PRGH :KHQ WKH VHQVRU LQSXW JRHV 21� WKH QXPEHU RI SXOVHV FRXQWHG XS WR WKDW
SRLQW LV KHOG XQWLO FOHDUHG� 2QFH FOHDUHG� SXOVHV DUH DJDLQ FRXQWHG IURP ��

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï�ï� 3UHVHW 7LPHU 0RGH �
7KH WLPLQJ RSHUDWLRQ LV DFWLYDWHG ZKHQ WKH VHQVRU LQSXW JRHV 21� :KHQ WKH
SUHVHW YDOXH LV WLPHG RXW DV D UHVXOW RI GHFUHPHQWLQJ D SUHVHW YDOXH RQ VLJ�
QDOV IURP DQ LQWHUQDO FORFN� WKH H[WHUQDO RXWSXW LV WXUQHG 21 IRU D VSHFLILHG
GXUDWLRQ DV ORQJ DV WKH 3&2. LQSXW LV 21� ,I WKH 3&2. LQSXW LV 2))� QR RXW�
SXW ZLOO EH PDGH� 7KH H[WHUQDO RXWSXW FDQ EH VHW WR JR 21 IRU EHWZHHQ � DQG
��� PV�

(LWKHU D ��N+] RU D ���N+] LQWHUQDO FORFN FDQ EH XVHG� ,I WKH ���N+] FORFN LV
XVHG� WKH WLPHU FDQ EH VHW WR EHWZHHQ � DQG ��� PV� ,I WKH ��N+] FORFN LV
XVHG� LW FDQ EH VHW WR EHWZHHQ �� DQG ����� PV �L�H�� ���� DQG ���� V��

21
2))

21
2))

6HQVRU LQSXW

,QWHUQDOO\ FRPSXWHG
VWDUWLQJ YDOXH

7LPHU YDOXH

([WHUQDO RXWSXW

7LPHU DFWLYDWHG

�

,QWHUQDO FORFN

�� RU �� N+]�

3&2. LQSXW

2XWSXW WLPH

21
2))

3UHVHW WLPH 3UHVHW WLPH

7LPHU DFWLYDWHG

2XWSXW QRW WXUQHG
21 EHFDXVH 3&2.
LQSXW LV 2))�

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï�ï� 3UHVHW 7LPHU 0RGH �
,I WKH 3&2. LQSXW LV 21� WKH WLPLQJ RSHUDWLRQ LV DFWLYDWHG DQG WKH H[WHUQDO
RXWSXW JRHV 21 ZKHQ WKH VHQVRU LQSXW JRHV 21� :KHQ WKH SUHVHW YDOXH LV
WLPHG RXW DV D UHVXOW RI GHFUHPHQWLQJ D SUHVHW YDOXH RQ VLJQDOV IURP DQ LQWHU�
QDO FORFN� WKH H[WHUQDO RXWSXW LV WXUQHG 2))� ,I WKH 3&2. LQSXW LV 2))� WKH
WLPLQJ RSHUDWLRQ ZLOO QRW VWDUW�

(LWKHU D ��N+] RU D ���N+] LQWHUQDO FORFN FDQ EH XVHG� ,I WKH ���N+] FORFN LV
XVHG� WKH WLPHU FDQ EH VHW WR EHWZHHQ � DQG ��� PV� ,I WKH ��N+] FORFN LV
XVHG� LW FDQ EH VHW WR EHWZHHQ �� DQG ����� PV �L�H�� ���� DQG ���� V��

21

2))

�

21
2))

6HQVRU LQSXW

,QWHUQDOO\ FRPSXWHG
VWDUWLQJ YDOXH

7LPHU YDOXH

([WHUQDO RXWSXW

7LPHU DFWLYDWHG

,QWHUQDO FORFN

�� RU �� N+]�

3&2. LQSXW

21
2))

3UHVHW WLPH

7LPHU QRW DFWLYDWHG
EHFDXVH 3&2.
LQSXW LV 2))�

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï�ï� 3UHVHW &RXQWHU 0RGH �
7KH FRXQWLQJ RSHUDWLRQ LV DFWLYDWHG ZKHQ WKH VHQVRU LQSXW JRHV 21� :KHQ
WKH SUHVHW YDOXH LV FRXQWHG GRZQ DV D UHVXOW RI GHFUHPHQWLQJ IRU HDFK SXOVH
LQSXW� WKH H[WHUQDO RXWSXW LV WXUQHG 21 IRU D VSHFLILHG GXUDWLRQ DV ORQJ DV WKH
3&2. LQSXW LV 21� ,I WKH 3&2. LQSXW LV 2))� QR RXWSXW ZLOO EH PDGH�

:KHQ WKH FRXQWLQJ RSHUDWLRQ LV DFWLYDWHG� D SUHVHQW YDOXH FRXQWHU LV DOVR DF�
WLYDWHG DQG LQFUHPHQWV IRU HDFK SXOVH LQSXW� 7KH SUHVHQW YDOXH LV FRXQWHG
XQWLO LW UHDFKHV WKH SUHVHW YDOXH DQG WKHQ LW LV UHVHW� 7KH SUHVHQW YDOXH FDQ EH
UHDG IURP WKH 3&� 7KH SUHVHQW YDOXH LV QRW UHVHW ZKHQ WKH SRZHU VXSSO\
JRHV RII� EXW UDWKHU LV PDLQWDLQHG DW WKH FXUUHQW SUHVHQW YDOXH �UHIHU WR 6HF�
WLRQ � 3UHVHW &RXQWHU 0RGHV IRU GHWDLOV��

7KH FRXQWHU FDQ EH SUHVHW WR EHWZHHQ � DQG )))) LQ KH[DGHFLPDO� 7KH
VDPH SUHVHQW YDOXH LV XVHG IRU ERWK WKH GHFUHPHQWLQJ DQG WKH LQFUHPHQWLQJ
�SUHVHQW YDOXH� FRXQWHUV� 7KH H[WHUQDO RXWSXW FDQ EH VHW WR JR 21 IRU EH�
WZHHQ � DQG ��� PV�

21
2))

21
2))

21
2))

6HQVRU LQSXW

3UHVHW

YDOXH

'HFUHPHQWLQJ FRXQWHU

3&2. LQSXW

�

�

3UHVHW

YDOXH

3XOVH LQSXW

3UHVHQW YDOXH FRXQWHU

�LQFUHPHQWLQJ FRXQW�
HU�

5HVHW 5HVHW

2XWSXW
WLPH

([WHUQDO RXWSXW

&RXQWHU DFWLYDWHG

([WHUQDO RXWSXW

QRW WXUQHG 21
EHFDXVH 3&2.
LQSXW LV 2))�

&RXQWHU DFWLYDWHG

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï�ï� 3UHVHW &RXQWHU 0RGH �
,I WKH 3&2. LQSXW LV 21� WKH FRXQWLQJ RSHUDWLRQ LV DFWLYDWHG DQG WKH H[WHUQDO
RXWSXW LV WXUQHG 21 ZKHQ WKH VHQVRU LQSXW JRHV 21� :KHQ WKH SUHVHW YDOXH
LV FRXQWHG GRZQ DV D UHVXOW RI GHFUHPHQWLQJ IRU HDFK SXOVH LQSXW� WKH H[WHU�
QDO RXWSXW LV WXUQHG 2))� ,I WKH 3&2. LQSXW LV 2))� WKH FRXQWLQJ RSHUDWLRQ
ZLOO QRW VWDUW�

:KHQ WKH FRXQWLQJ RSHUDWLRQ LV DFWLYDWHG� D SUHVHQW YDOXH FRXQWHU LV DOVR DF�
WLYDWHG DQG LQFUHPHQWV IRU HDFK SXOVH LQSXW� 7KH SUHVHQW YDOXH LV FRXQWHG
XQWLO LW UHDFKHV WKH SUHVHW YDOXH DQG WKHQ LW LV UHVHW� 7KH SUHVHQW YDOXH FDQ EH
UHDG IURP WKH 3&� 7KH SUHVHQW YDOXH LV QRW UHVHW ZKHQ WKH SRZHU VXSSO\
JRHV RII� EXW UDWKHU LV PDLQWDLQHG DW WKH FXUUHQW SUHVHQW YDOXH �UHIHU WR 6HF�
WLRQ � 3UHVHW &RXQWHU 0RGHV IRU GHWDLOV��

7KH FRXQWHU FDQ EH SUHVHW WR EHWZHHQ � DQG )))) LQ KH[DGHFLPDO� 7KH
VDPH SUHVHQW YDOXH LV XVHG IRU ERWK WKH GHFUHPHQWLQJ DQG WKH LQFUHPHQWLQJ
�SUHVHQW YDOXH� FRXQWHUV�

21
2))

21
2))

21
2))

6HQVRU LQSXW

3UHVHW

YDOXH

'HFUHPHQWLQJ FRXQWHU

3&2. LQSXW

�

�

3UHVHW

YDOXH

3XOVH LQSXW

3UHVHQW YDOXH FRXQWHU

�LQFUHPHQWLQJ FRXQW�
HU�

5HVHW

([WHUQDO RXWSXW

&RXQWHU DFWLYDWHG

&RXQWHU LV QRW
DFWLYDWHG EHFDXVH
3&2. LQSXW LV 2))�

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï�ï� *DWH 5LQJ &RXQWHU 0RGH
$V ORQJ DV WKH WKH H[WHUQDO JDWH LQSXW LV 21� WKH VLJQDOV RQ WKH SXOVH LQSXW
DUH FRXQWHG EHWZHHQ � DQG )))) KH[DGHFLPDO� ,I WKH FRXQW H[FHHGV ))))�
WKH FRXQW UHVWDUWV IURP � DQG DQ 2YHUIORZ )ODJ LV WXUQHG 21� :KHQ WKH H[WHU�
QDO JDWH LQSXW JRHV 2))� WKH SUHVHQW YDOXH LV VWRUHG DV WKH FRXQWHU UHDGRXW
YDOXH DQG WKHQ WKH SUHVHQW YDOXH FRXQWHU LV UHVHW WR �� 7KH FRXQWHU UHDGRXW
YDOXH LV UHVHW WR WKH ILQDO SUHVHQW YDOXH HDFK WLPH WKH H[WHUQDO JDWH LQSXW
JRHV 2))�

7KH 2YHUIORZ )ODJ LV UHVHW E\ WXUQLQJ RQ WKH &OHDU %LW IURP WKH 3&� (DFK
&RXQWHU FKDQQHO LV SURYLGHG ZLWK D VHSDUDWH 2YHUIORZ )ODJ DQG &OHDU %LW�

7KH SUHVHQW YDOXH FDQ EH UHDG IURP WKH 3&� 7KH H[WHUQDO RXWSXW DQG 3&2.
LQSXW DUH QRW XVHG LQ WKH JDWH ULQJ FRXQWHU PRGH�

21
2))([WHUQDO JDWH LQSXW

3UHVHQW YDOXH
FRXQWHU
�ULQJ FRXQWHU�

&RXQWHU
UHDGRXW
YDOXH

2YHUIORZ )ODJ

3XOVH LQSXW

&OHDU %LW

3UHVHQW YDOXH �
3UHVHQW YDOXH �

))))

����

39�
39�

21
2))

21
2))

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï�ï� 6DPSOLQJ &RXQWHU 0RGH
6LJQDOV RQ WKH SXOVH LQSXW DUH FRQWLQXRXVO\ FRXQWHG DV ORQJ DV WKH &RXQWHU LV
WXUQHG 21� :KHQ WKH VHQVRU LQSXW JRHV 21� WKH SUHVHQW YDOXH LV VWRUHG DV
WKH FRXQWHU UHDGRXW YDOXH DQG WKHQ WKH SUHVHQW YDOXH FRXQWHU LV UHVHW WR ��
7KH FRXQWHU UHDGRXW YDOXH LV UHVHW WR WKH SUHVHQW YDOXH HDFK WLPH WKH VHQVRU
LQSXW JRHV 21�

7KH SUHVHQW YDOXH FRXQWHU FRXQWV WR )))) DQG WKHQ UHVWDUWV LPPHGLDWHO\
IURP �� 7KH H[WHUQDO RXWSXW DQG 3&2. LQSXW DUH QRW XVHG LQ WKH VDPSOLQJ
FRXQWHU PRGH�

21
2))6HQVRU LQSXW

3UHVHQW YDOXH
FRXQWHU
�LQFUHPHQWDO�

&RXQWHU

UHDGRXW
YDOXH

3XOVH LQSXW

))))

����

39�
39�

39�

39�

�ï� 5HVHW &RQGLWLRQV
(DFK &RXQWHU FKDQQHO FDQ EH UHVHW E\ WXUQLQJ RQ LWV FRXQWHU FOHDU LQSXW� 7KH
FOHDU RSHUDWLRQ ZRUNV DV IROORZV�

�� �� ���� �� :KHQ WKH FRXQWHU FOHDU LQSXW JRHV 21� WKH WLPLQJ�FRXQWLQJ RSHUDWLRQ LV
VWRSSHG DQG WKH SUHVHQW YDOXH LV UHVHW� ,I WKH 2YHUIORZ )ODJ LV 21� LW ZLOO
EH WXUQHG 2))� ,I WKH H[WHUQDO RXWSXW LV 21� LW ZLOO EH WXUQHG 2))�

�� 7KH FRXQWLQJ�WLPLQJ RSHUDWLRQ LV LQLWLDOL]HG ZKHQ WKH FRXQWHU FOHDU LQSXW
JRHV 2))�

�� 7KH RSHUDWLQJ PRGH RU VHW YDOXHV �LQFOXGLQJ SUHVHW YDOXHV� FDQ EH
FKDQJHG ZKLOH WKH FRXQWHU FOHDU LQSXW LV 21� ,I WKH\ DUH FKDQJHG� WKH
QHZ YDOXHV ZLOO EH HIIHFWLYH ZKHQ WKH FRXQWHU FOHDU LQSXW LV WXUQHG 2))�

�� 7KH (QDEOHG )ODJ ZLOO JR 2)) ZKHQHYHU WKH FRXQWHU FOHDU LQSXW LV
WXUQHG 21 DQG ZLOO JR 21 ZKHQ WKH FRXQWHU FOHDU LQSXW LV WXUQHG 2))
�XQOHVV VRPH DQ HUURU H[LVWV�� 7KH (QDEOH )ODJ FDQ WKXV EH XVHG LQ SUR�
JUDPPLQJ WR FKHFN WKH VWDWXV RI WKH FRXQWHU FOHDU LQSXW�

�� &RXQWLQJ�WLPLQJ RSHUDWLRQ ZLOO QRW EH UHVHW ZKHQ WKH FRXQWHU FOHDU LQSXW
LV WXUQHG 21 LI WKH (QDEOHG )ODJ LV 2)) �H�J�� LI VHWWLQJ HUURUV H[LVW��

�� 7XUQ 21 WKH 0RGH &KDQJH %LW WR UHVWDUW RSHUDWLRQ DIWHU WKH (QDEOHG
)ODJ WXUQV 2))�

�� 7KH FRXQWHU FOHDU LQSXW PXVW EH 21 IRU DW OHDVW � PV WR EH HIIHFWLYH�

21
2))

(QDEOHG )ODJ

&RXQWHU FOHDU LQSXW 21
2))

5HVHW &RQGLWLRQV 6HFWLRQ �ï�



��

6(&7,21 �
'DWD &RQILJXUDWLRQ

7KLV VHFWLRQ GHVFULEHV WKH PHWKRGV XVHG WR WUDQVIHU GDWD DQG FRQWURO VLJQDOV WR DQG IURP WKH +LJK�VSHHG &RXQWHU 8QLW�
ERWK GLUHFWO\ WKURXJK WKH ,5 ZRUGV DOORFDWHG WR WKH 8QLW DQG LQGLUHFWO\ IURP RWKHU PHPRU\ DUHD ZRUGV WKURXJK WKH ,�2
5($' DQG :5,7( ,QVWUXFWLRQV �5($'���� DQG :5,7 ������ 6HFWLRQ � 3UHVHW 7LPHU 0RGHV� 6HFWLRQ � 3UHVHW &RXQWHU
0RGHV� DQG 6HFWLRQ � *DWH 5LQJ DQG 6DPSOLQJ &RXQWHU 0RGHV SURYLGH PRUH LQIRUPDWLRQ DERXW GDWD WUDQVIHU LQ WKH YDUL�
RXV &RXQWHU RSHUDWLQJ PRGHV�

�ï� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ,�2 :RUG $OORFDWLRQ �,5 Q DQG ,5 Q��� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $OORFDWLRQV IRU ,�2 5($' DQG :5,7( ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � �

�ï� &RQWURO 3URFHGXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD 7UDQVIHU 3URJUDPPLQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 2YHUYLHZ
7KHUH DUH WZR PHWKRGV WR WUDQVIHU GDWD DQG FRQWURO VLJQDOV EHWZHHQ WKH 3&
DQG FRXQWHU� 2QH LV WKURXJK WKH ,5 ZRUGV DOORFDWHG WR WKH &RXQWHU� WKH RWKHU
LV WKURXJK WKH ,�2 5($' DQG ,�2 :5,7( LQVWUXFWLRQV�

%LWV LQ WKH ,5 ZRUGV DOORFDWHG WR WKH &RXQWHU DUH XVHG WR FRQWURO &RXQWHU RS�
HUDWLRQ DQG WR DFFHVV &RXQWHU VWDWXV� %HFDXVH WKHVH ,5 ZRUGV DUH UHIUHVKHG
HDFK VFDQ� &RXQWHU VWDWXV FDQ EH DFFHVVHG GLUHFWO\ IURP SURJUDP VLPSO\ E\
UHDGLQJ WKH FRQWHQWV RI WKH LQSXW ZRUG �GHVLJQDWHG KHUH DV ,5 Q��� DQG WKH
&RXQWHU FDQ EH FRQWUROOHG GLUHFWO\ IURP WKH SURJUDP E\ PDQLSXODWLQJ WKH RXW�
SXW ZRUG �,5 Q�� 6RPH ELWV RI ,5 Q DQG ,5 Q�� DUH XVHG LQ UHODWLRQ WR RYHUDOO
&RXQWHU RSHUDWLRQ� VRPH DUH XVHG IRU VSHFLILF &RXQWHU FKDQQHOV� 'HWDLOV DUH
SURYLGHG LQ IROORZLQJ VHFWLRQV IRU HDFK RSHUDWLQJ PRGH�

$OWKRXJK YDULRXV SURJUDPPLQJ LQVWUXFWLRQV FDQ EH XVHG WR DFKLHYH WKHVH
WDVNV� WKH 287387 LQVWUXFWLRQ LV WKH PRVW FRPPRQ RQH XVHG WR PDQLSXODWH
RXWSXW ZRUG VWDWXV DQG WKXV FRQWURO WKH &RXQWHU� DQG WKH /2$' DQG 029(
LQVWUXFWLRQV DUH WKH PRVW FRPPRQ RQHV XVHG WR DFFHVV &RXQWHU VWDWXV IURP
WKH LQSXW ZRUG�

7KH ,�2 5($' LQVWUXFWLRQ �5($'����� LV XVHG UHDG RXW WKH SUHVHQW YDOXH
DQG�RU FRXQWHU UHDGRXW YDOXH RI WKH WLPHU�FRXQWHU� 7KH ,�2 :5,7( LQVWUXFWLRQ
�:5,7����� LV XVHG WR VHW WKH SUHVHW YDOXHV DQG WKH RXWSXW WLPH IRU WKH H[WHU�
QDO RXWSXW� 6SHFLILF XVHU�VSHFLILHG 3& ZRUGV DUH XVHG IRU HDFK &RXQWHU
FKDQQHO IRU WKH ,�2 5($' DQG :5,7( LQVWUXFWLRQV� 7KH ZRUGV XVHG LQ WKHVH
LQVWUXFWLRQV DUH VSHFLILHG LQ WKH 3& SURJUDP DV SDUW RI WKH LQVWUXFWLRQ DQG FDQ
EH LQ DQ\ DYDLODEOH 3& PHPRU\ DUHD� ,Q WKLV PDQXDO '0 P WKURXJK '0 P��
DUH XVHG IRU WKH ,�2 :5,7( LQVWUXFWLRQ DQG '0 P· WKURXJK '0 P·�� DUH XVHG
IRU WKH ,�2 5($' LQVWUXFWLRQ� 5HIHU WR \RXU 3&·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV
RQ ,�2 ZRUG DOORFDWLRQ� PHPRU\ DUHDV� DQG SURJUDPPLQJ�

7KH IROORZLQJ GLDJUDP LOOXVWUDWHV GDWD DQG FRPPDQG VLJQDO �FRQWURO ELW�
PRYHPHQW EHWZHHQ WKH 3& DQG WKH &RXQWHU�

'0 P WR '0 P��

'0 P· WR '0 P·��

'0 :RUGV 8VHG IRU
,�2 :5,7( ,QVWUXFWLRQ

'0 :RUGV 8VHG IRU
,�2 5($' ,QVWUXFWLRQ

,�2 :RUGV $OORFDWHG
WR &RXQWHU

2XWSXW ZRUG �,5 Q�

,QSXW ZRUG �,5 Q���

6WDWXV DFFHVVHG YLD
3& SURJUDP�

&RQWURO VLJQDO VHW
IURP 3& SURJUDP�

3UHVHQW YDOXH DQG FRXQWHU
UHDGRXW YDOXHV DFFHVVHG�

5($'����

3DUDPHWHUV VHW�

:5,7����

&RXQWHU 0HPRU\

,QSXW $UHD

2XWSXW $UHD

3& &RXQWHU

2YHUYLHZ 6HFWLRQ �ï�



��

�ï� 'DWD $OORFDWLRQ
7KH IROORZLQJ VXEVHFWLRQV SURYLGH DQ RYHUYLHZ RI GDWD DOORFDWLRQV IRU HDFK
RSHUDWLQJ PRGH� 'HWDLOV DUH SURYLGHG LQ 6HFWLRQV � WKURXJK �� $OORFDWLRQV
LQFOXGH WKRVH IRU ERWK WKH ,5 ZRUGV DOORFDWHG WR WKH &RXQWHU DQG WKH ZRUGV
XVHG LQ WKH ,�2 5($' DQG :5,7( LQVWUXFWLRQV�

�ï�ï� ,�2 :RUG $OORFDWLRQ �,5 Q DQG ,5 Q���

,�2 :RUG $OORFDWLRQ �,5 Q DQG ,5 Q���

:RUG %LW�V� 1DPH )XQFWLRQ

2XWSXW �� �3& EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q� �� �3& ZULWH FRPSOHWH� DQG :5,7����� 'R QRW FKDQJH WKH VWDWXV RI WKHVH ELWV�

�� �3& UHDG FRPSOHWH� ,I ZULWLQJ WR ,5 Q� VHW WKHVH ELWV WR ��

�� 1RW XVHG�

�� &OHDU %LW IRU FKDQQHO � 7KHVH ELWV DUH XVHG WR FOHDU WKH FRUUHVSRQGLQJ 2YHUIORZ

�� &OHDU %LW IRU FKDQQHO � )ODJV� 7XUQ 21 WKH &OHDU %LW WR FOHDU WKH 2YHUIORZ )ODJ

�� &OHDU %LW IRU FKDQQHO � IRU WKH VDPH FKDQQHO�

�� &OHDU %LW IRU FKDQQHO � 1RWH� 8VHG RQO\ LQ JDWH ULQJ FRXQWHU PRGH�

�� 0RGH &KDQJH %LW IRU FKDQQHO � $ 0RGH &KDQJH %LW LV VHW WR � WR DFWLYDWH D FKDQJH LQ WKH

�� 0RGH &KDQJH %LW IRU FKDQQHO � RSHUDWLQJ PRGH� ,I WKH 0RGH &KDQJH %LW IRU DQ\ FKDQQHO

�� 0RGH &KDQJH %LW IRU FKDQQHO � LV �� WKH PRGH VHW RQ WKH IURQW�SDQHO VZLWFKHV LV UHDG�

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � $ 3DUDPHWHU &KDQJH %LW LV VHW WR � WR DFWLYDWH D FKDQJH

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � LQ D SUHVHW YDOXH DQG�RU RXWSXW WLPH� 7KHVH ELWV DUH VHW

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � WR DFWXDOO\ LQLWLDWH FKDQJHV LQ WKH SDUDPHWHUV DIWHU

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � :5,7���� KDV EHHQ XVHG WR WUDQVIHU QHZ SDUDPHWHUV�

1RWH� 1RW XVHG LQ JDWH ULQJ PRGH RU VDPSOLQJ PRGH�

,QSXW �� �&RXQWHU EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q��� �� �&RXQWHU UHDG FRPSOHWH� DQG :5,7�����

�� �&RXQWHU ZULWH FRPSOHWH�

�� 1RW XVHG�

�� :'7 �ZDWFKGRJ WLPHU� (UURU )ODJ 7KH :'7 )ODJ ZLOO JR 21 ZKHQ DQ HUURU RFFXUV LQ WKH
&RXQWHU�

�� %DWWHU\ /RZ )ODJ 7KH %DWWHU\ /RZ )ODJ ZLOO JR 21 ZKHQ WKH EDWWHU\
YROWDJH GURSV LQGLFDWLQJ WKDW WKH EDWWHU\ QHHGV UHSODFHG�

�� 5HDGLQJ )ODJ 7KH 5HDGLQJ )ODJ ZLOO EH 21 ZKHQHYHU DQ\ RI WKH 0RGH
&KDQJH %LWV RU 3DUDPHWHU &KDQJH %LWV LV 21 �,5 Q� ELWV
�� WR ���� 7KH 5HDGLQJ )ODJ ZLOO EH 2)) ZKHQ DOO RI
WKHVH ELWV DUH 2))�

�� 1RW XVHG�

�� (QDEOHG )ODJ IRU FKDQQHO � $Q (QDEOH )ODJ ZLOO EH 21 ZKHQHYHU WKH &RXQWHU FDQ EH

�� (QDEOHG )ODJ IRU FKDQQHO � XVHG� &RXQWHU RSHUDWLRQ ZLOO EH GLVDEOHG IRU DQ\ FKDQQHO

�� (QDEOHG )ODJ IRU FKDQQHO � ZKRVH ELW LV 2))�

�� (QDEOHG )ODJ IRU FKDQQHO �

�� 2YHUIORZ )ODJ IRU FKDQQHO � $Q 2YHUIORZ )ODJ ZLOO WXUQ 21 ZKHQ WKH SUHVHQW YDOXH

�� 2YHUIORZ )ODJ IRU FKDQQHO � H[FHHGV )))) LQ JDWH ULQJ FRXQWHU PRGH� 7KH 2YHUIORZ

�� 2YHUIORZ )ODJ IRU FKDQQHO � )ODJV FDQ EH UHVHW YLD WKH &OHDU %LWV �VHH DERYH��

�� 2YHUIORZ )ODJ IRU FKDQQHO � 1RWH� 8VHG RQO\ LQ JDWH ULQJ FRXQWHU PRGH�

'DWD $OORFDWLRQ 6HFWLRQ �ï�



��

�ï�ï� $OORFDWLRQV IRU ,�2 5($' DQG :5,7( ,QVWUXFWLRQV
7KH IROORZLQJ WDEOHV VKRZV WKH XVH RI HDFK '0 ZRUG XVHG IRU GDWD WUDQVIHU
ZLWK 5($'���� DQG :5,7���� IRU HDFK RSHUDWLQJ PRGH� 'HWDLOV DUH GH�
VFULEHG LQ IROORZLQJ VHFWLRQV� 5HPHPEHU� '0 P DQG '0 P· PD\ EH DQ\
DYDLODEOH ZRUGV LQ 3& PHPRU\ DQG GR QRW QHFHVVDULO\ QHHG WR EH LQ WKH '0
DUHD�

0RGH '0 P
�FKDQQHO ��

'0 P��
�FKDQQHO ��

'0 P��
�FKDQQHO ��

'0 P��
�FKDQQHO ��

'0 P��
�FKDQQHO ��

'0 P��
�FKDQQHO ��

'0 P��
�FKDQQHO ��

'0 P��
�FKDQQHO ��

3UHVHW
7LPHU �

3UHVHW WLPH 2XWSXW WLPH IRU H[WHUQDO RXWSXW

3UHVHW
7LPHU �

3UHVHW WLPH 1RW XVHG�

3UHVHW
&RXQWHU �

3UHVHW FRXQW 2XWSXW WLPH IRU H[WHUQDO RXWSXW

3UHVHW
&RXQWHU �

3UHVHW FRXQW 1RW XVHG�

*DWH5LQ
J &RXQWHU

1RW XVHG�

6DPSOLQJ
&RXQWHU

1RW XVHG�

0RGH '0 P·
�FKDQQHO ��

'0 P·��
�FKDQQHO ��

'0 P·��
�FKDQQHO ��

'0 P·��
�FKDQQHO ��

'0 P·��
�FKDQQHO ��

'0 P·��
�FKDQQHO ��

'0 P·��
�FKDQQHO ��

'0 P·��
�FKDQQHO ��

3UHVHW
7LPHU �

1RW XVHG�

3UHVHW
7LPHU �

1RW XVHG�

3UHVHW
&RXQWHU �

3UHVHQW FRXQWHU YDOXH 1RW XVHG�

3UHVHW
&RXQWHU �

3UHVHQW FRXQWHU YDOXH 1RW XVHG�

*DWH5LQ
J &RXQWHU

3UHVHQW FRXQW YDOXH &RXQWHU UHDGRXW YDOXH �YDOXH VDYHG ODVW WLPH
H[WHUQDO JDWH LQSXW ZHQW 2))�

6DPSOLQJ
&RXQWHU

&RXQWHU UHDGRXW YDOXH �YDOXH VDYHG ODVW WLPH
VHQVRU LQSXW ZHQW 21�

1RW XVHG�

3UHVHW 7LPHU 0RGHV � DQG �
:RUGV IRU ,�2 :5,7( ,QVWUXFWLRQV
:RUG &RXQWHU

FKDQQHO
'HVFULSWLRQ

'0 P � &RQWDLQ SUHVHW WLPHV LQ %&' WR EH ZULWWHQ WR WKH &RXQWHU� 8VHG LQ ERWK PRGHV � DQG ��

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

� � � �

'0 P�� � �� N+] 1RW XVHG� [��� [��� [��� PV

� N+] 1RW XVHG� [��� [��ï� [��ï� V

'0 P�� � 3UHVHW WLPHV FDQ EH EHWZHHQ � DQG ��� PV IRU D ���N+] FORFN DQG EHWZHHQ ���� DQG ���� V IRU D
��N+] FORFN�

'0 P�� � &RQWDLQ WKH RXWSXW WLPH LQ %&' IRU WKH H[WHUQDO RXWSXW IRU SUHVHW WLPHU PRGH ��

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

� � � �

'0 P�� � 1RW XVHG� [��� [��� [��� PV

'0 P�� � 2XWSXW WLPHV FDQ EH EHWZHHQ � DQG ��� PV�

:RUGV IRU ,�2 5($' ,QVWUXFWLRQV
'DWD UHDGRXW ZLWK WKH ,�2 5($' LQVWUXFWLRQ LV QRW XVHG IRU WKHVH RSHUDWLQJ
PRGHV� ,I GDWD LV UHDG RXW� LW ZLOO QRW EH GHSHQGDEOH�

'DWD $OORFDWLRQ 6HFWLRQ �ï�



��

3UHVHW &RXQWHU 0RGHV � DQG �
:RUGV IRU ,�2 :5,7( ,QVWUXFWLRQV

:RUG &RXQWHU
FKDQQHO

'HVFULSWLRQ

'0 P � &RQWDLQ SUHVHW FRXQWV LQ KH[DGHFLPDO WR EH ZULWWHQ WR WKH &RXQWHU LQ ERWK PRGHV � DQG ��

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P�� � � WR ) � WR ) � WR ) � WR )

'0 P�� �

'0 P�� � &RQWDLQ WKH RXWSXW WLPH LQ %&' IRU WKH H[WHUQDO RXWSXW IRU SUHVHW FRXQWHU PRGH ��

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

� � � �

'0 P�� � 1RW XVHG� [��� [��� [��� PV

'0 P�� � 2XWSXW WLPHV FDQ EH EHWZHHQ � DQG ��� PV �ï�����PV��

:RUGV IRU ,�2 5($' ,QVWUXFWLRQV

:RUG &RXQWHU
FKDQQHO

'HVFULSWLRQ

'0 P· � 8VHG WR UHDG RXW WKH SUHVHQW YDOXH RI WKH FRXQWHU LQ SUHVHW FRXQWHU PRGHV � DQG ��

7KH YDOXH UHDG RXW ZLOO EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO� 7KH DOORFDWLRQ RI VSHFLILF ELWV
ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�

'0 P·�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P·�� � � WR ) R WR ) � WR ) � WR )

'0 P·�� �

*DWH 5LQJ &RXQWHU DQG 6DPSOLQJ &RXQWHU 0RGHV
:RUGV IRU ,�2 :5,7( ,QVWUXFWLRQV

7KH ,�2 :5,7( LQVWUXFWLRQ LV QRW XVHG IRU WKHVH RSHUDWLQJ PRGHV�

:RUGV IRU ,�2 5($' ,QVWUXFWLRQV

:RUG &RXQWHU
FKDQQHO

'HVFULSWLRQ

'0 P· � *DWH 5LQJ &RXQWHU 0RGH� 8VHG WR UHDG RXW WKH SUHVHQW YDOXH�

6DPSOLQJ &RXQWHU 0RGH� 8VHG WR UHDG RXW WKH FRXQWHU UHDGRXW YDOXH� L�H�� WKH SUHVHQW YDOXH
VWRUHG WKH ODVW WLPH WKH VHQVRU LQSXW ZHQW 21�

'0 P·�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P·�� � � WR ) � WR ) � WR ) � WR )

'0 P·�� � 7KH YDOXH UHDG RXW ZLOO EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO�

'0 P·�� � *DWH 5LQJ &RXQWHU 0RGH� 8VHG WR UHDG RXW WKH FRXQWHU UHDGRXW YDOXH� L�H�� WKH SUHVHQW YDOXH
VWRUHG WKH ODVW WLPH WKH H[WHUQDO JDWH LQSXW ZHQW 2))�

'0 P·�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P·�� � � WR ) � WR ) � WR ) � WR )

'0 P·�� � 7KH YDOXH UHDG RXW ZLOO EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO�

'DWD $OORFDWLRQ 6HFWLRQ �ï�



��

�ï� &RQWURO 3URFHGXUHV
7KH SURFHGXUHV WR VHW &RXQWHU RSHUDWLQJ SDUDPHWHUV DQG VWDUW &RXQWHU RSHU�
DWLRQV DUH JLYH EHORZ� 3URFHGXUHV DUH DOVR JLYHQ IRU FKDQJLQJ WKH RSHUDWLQJ
PRGH DQG IRU FKDQJLQJ SDUDPHWHUV� 5HIHU WR �ï� 2YHUIORZ )ODJV DQG &OHDU
%LWV IRU WKH SURFHGXUH WR UHVHW WKH 2YHUIORZ )ODJV XVLQJ WKH &OHDU %LWV�

%DVLF 6WDUWXS 3URFHGXUH 7KH IROORZLQJ SURFHGXUH FDQ EH XVHG WR LQLWLDOL]H &RXQWHU RSHUDWLRQ� 7KH
IORZFKDUW EHORZ WKH SURFHGXUH LOOXVWUDWHV LW�

�� �� ���� �� 6HW WKH RSHUDWLQJ PRGH IRU HDFK &RXQWHU FKDQQHO RQ VZLWFKHV 6:�
WKURXJK 6:� RQ WKH IURQW SDQHO� ,I DQ\ FKDQQHO LV QRW JRLQJ WR EH XVHG�
VHW LW WR DQ 2)) SRVLWLRQ� 5HIHU WR 6HFWLRQ � +DUGZDUH &RPSRQHQWV DQG
6ZLWFK 6HWWLQJV WR VHW WKH VZLWFKHV�

�� :ULWH WKH SDUDPHWHUV �SUHVHW YDOXHV� RXWSXW WLPH� HWF�� UHTXLUHG IRU WKH
RSHUDWLQJ PRGHV EHLQJ XVHG LQWR 3& PHPRU\ XVLQJ WKH SURJUDP RU D
3URJUDPPLQJ &RQVROH� 3URJUDPPLQJ &RQVROH RSHUDWLRQV FDQ EH IRXQG
LQ \RXU 3& 2SHUDWLRQ 0DQXDO�

�� 8VH :5,7���� WR ZULWH WR WKH &RXQWHU DQ\ SDUDPHWHU UHTXLUHG E\ WKH
RSHUDWLQJ PRGHV WKDW DUH EHLQJ XVHG�

�� 7XUQ 21 WKH 0RGH &KDQJH %LWV IRU DOO FKDQQHOV WR LQLWLDOL]H WKH RSHUDWLQJ
PRGHV DQG WKH SDUDPHWHUV� 7KH &KDQJH 0RGH %LWV PXVW EH XVHG ZKHQ�
HYHU D PRGH LV XVHG IRU WKH ILUVW WLPH WR HQDEOH RSHUDWLRQ� 2SHUDWLRQ ZLOO
QRW EH SRVVLEOH LI WKH 3DUDPHWHU &KDQJH %LWV DUH XVHG�
:KHQ WKH 0RGH &KDQJH %LWV WXUQ 21� WKH &RXQWHU ZLOO WXUQ 21 WKH
5HDGLQJ )ODJ WR LQGLFDWH WKDW WKH PRGHV DQG SDUDPHWHUV DUH EHLQJ UHDG�

�� &RQILUP WKDW WKH 5HDGLQJ )ODJ ZHQW 21 WR GRXEOH FKHFN &RXQWHU RSHUD�
WLRQ� WXUQ 2)) DOO FRQWURO ELWV LQ ,5 Q �ELWV �� WKURXJK ���� DQG WKHQ FRQ�
ILUP WKDW WKH (QDEOHG )ODJ LV 21 WR EH VXUH WKDW VHWWLQJV DUH RND\ DQG
WKDW &RXQWHU RSHUDWLRQ LV SRVVLEOH� ,I WKH (QDEOHG )ODJ LV 21 ZKHQ DOO RI
WKH FRQWURO ELWV DUH WXUQHG 2))� WKH &RXQWHU ZLOO VWDUW RSHUDWLRQ� 7KH (Q�
DEOHG )ODJ ZLOO EH 21 DV ORQJ DV WKH FRXQWHU FOHDU LQSXW LV 2)) DQG DOO
RSHUDWLQJ SDUDPHWHUV DUH VHW SURSHUO\�

12

12

12

,QSXW SDUDPHWHUV LQWR 3&�

:ULWH SDUDPHWHUV WR &RXQWHU YLD :5,7�����

6HW WKH GHVLUHG FRQWURO ELWV �3DUDPHWHU�
0RGH
&KDQJH RU &OHDU %LWV��

5HDGLQJ )ODJ 2))"

7XUQ 2)) ELWV �� WKURXJK �� RI ,5 Q�

5HDGLQJ )ODJ 2))"

(QDEOHG )ODJ 21"

&RXQWHU EHJLQV RSHUDWLRQ�

<(6

<(6

<(6

&RQWURO 3URFHGXUHV 6HFWLRQ �ï�



��

&KDQJLQJ 2SHUDWLQJ 0RGHV 7KH RSHUDWLQJ PRGHV FDQ EH FKDQJHG DW DQ\ WLPH E\ XVLQJ WKH 0RGH
&KDQJH %LWV� 7KH 0RGH &KDQJH %LWV DUH DOVR XVHG WR UHVWDUW RSHUDWLRQ LI WKH
(QDEOHG )ODJV JR 21� 8VH WKH IROORZLQJ SURFHGXUH

�� �� ���� �� ,QSXW WKH SURSHU SDUDPHWHUV LQWR WKH PHPRU\ DUHD DV UHTXLUHG E\ WKH
QHZ PRGHV�

�� :ULWH WKH GDWD LQWR WKH &RXQWHU XVLQJ :5,7�����
�� 7XUQ 21 WKH 0RGH &KDQJH %LW IRU WKH FKDQQHOV EHLQJ FKDQJHG� :KHQ

WKH &RXQWHU GHWHFWV WKDW DQ\ RI WKH 0RGH &KDQJH %LWV DUH 21� LW ZLOO WXUQ
21 WKH 5HDGLQJ )ODJ DQG UHDG LQ WKH QHZ PRGHV DQG SDUDPHWHUV�

�� $IWHU FRQILUPLQJ WKH WKH 5HDGLQJ )ODJ ZHQW 21� WXUQ 2)) WKH 0RGH
&KDQJH %LWV� 2SHUDWLRQ ZLOO QRW VWDUW LI DQ\ RI WKHVH ELWV DUH 21�

&DXWLRQ $OWKRXJK WKH RSHUDWLQJ PRGH FDQ EH FKDQJHG GXULQJ &RXQWHU RSHUDWLRQ� DOO
RXWSXWV ZLOO EH WXUQHG 2)) DQG DOO LQSXWV ZLOO EH LJQRUHG ZKLOH WKH 0RGH
&KDQJH %LWV DUH 21�

&KDQJLQJ 3DUDPHWHUV 2SHUDWLQJ SDUDPHWHUV FDQ EH FKDQJHG GXULQJ RSHUDWLRQ DQG ZLOO EH HIIHFWLYH
DV VRRQ DV WKH &RXQWHU GHWHFWV WKDW WKH 3DUDPHWHU &KDQJH %LW LV 21� 7KH
SURFHGXUH LV JLYHQ EHORZ� 5HIHU WR 6HFWLRQ � 3UHVHW 7LPHU 0RGHV DQG 6HF�
WLRQ � 3UHVHW &RXQWHU 0RGHV IRU GHWDLOV RQ H[WHUQDO RXWSXW RSHUDWLRQ ZKHQ
RSHUDWLQJ SDUDPHWHUV DUH FKDQJHG GXULQJ RSHUDWLRQ�

�� �� ���� �� ,QSXW WKH QHZ SDUDPHWHUV LQWR WKH PHPRU\ DUHD DV UHTXLUHG E\ WKH RSHU�
DWLQJ PRGHV�

�� :ULWH WKH GDWD LQWR WKH &RXQWHU XVLQJ :5,7�����
�� 7XUQ 21 WKH 3DUDPHWHU &KDQJH %LW IRU WKH FKDQQHOV EHLQJ FKDQJHG�

:KHQ WKH &RXQWHU GHWHFWV WKDW DQ\ RI WKH 3DUDPHWHU &KDQJH %LWV DUH
21� LW ZLOO WXUQ 21 WKH 5HDGLQJ )ODJ DQG UHDG LQ WKH SDUDPHWHUV� 7KH
QHZ SDUDPHWHUV ZLOO EH HIIHFWLYH LPPHGLDWHO\�

�� $IWHU FRQILUPLQJ WKH WKH 5HDGLQJ )ODJ ZHQW 21� WXUQ 2)) WKH 3DUDPHWHU
&KDQJH %LWV�

&DXWLRQ :KHQ VHWWLQJ WKH RSHUDWLQJ PRGH IRU WKH ILUVW WLPH� DOZD\V XVH WKH 0RGH
&KDQJH %LWV� 7KH &RXQWHU ZLOO QRW RSHUDWH LI RQO\ WKH 3DUDPHWHU &KDQJH %LWV
DUH XVHG�

&OHDU %LW 2SHUDWLRQ 7KH &OHDU %LWV DUH XVHG WR FOHDU WKH 2YHUIORZ )ODJV LQ JDWH ULQJ FRXQWHU
PRGH� 5HIHU WR �ï� 2YHUIORZ )ODJV DQG &OHDU %LWV IRU GHWDLOV�

5HVWDUWLQJ 2SHUDWLRQ 2SHUDWLRQ ZLOO QRW UHVWDUW DXWRPDWLFDOO\ ZKHQ WKH (QDEOHG )ODJ JRHV 2)) IRU
RQH RU PRUH ELWV� 7R UHVWDUW DQ\ FKDQQHO DIWHU LWV (QDEOHG )ODJ JRHV 21� XVH
WKH 0RGH &KDQJH %LW DV GHVFULEHG RQ WKH SUHYLRXV SDJH�

&RQWURO 3URFHGXUHV 6HFWLRQ �ï�



��

)ODJ DQG &RQWURO %LW 7LPLQJ 7KH WLPLQJ RI WKH FRQWURO ELWV LQ ,5 Q �ELWV �� WKRXJK ��� LQ UHODWLRQ WR WKH
5HDGLQJ )ODJ �ELW � RI ,5 Q��� LV GHVFULEHG DQG LOOXVWUDWHG QH[W� 7KH QXPEHUV
LQ WKH IROORZLQJ SURFHGXUH FRUUHVSRQG WR WKRVH LQ WKH LOOXVWUDWLRQ�

�� �� ���� �� $ FRQWURO ELW LV WXUQHG 21 IURP WKH 3& SURJUDP�
�� :KHQ WKH &RXQWHU GHWHFWV WKDW D FRQWURO ELW KDV EHHQ WXUQHG 21� LW WXUQV

21 WKH 5HDGLQJ )ODJ�
�� &KHFN WKDW WKH 5HDGLQJ )ODJ ZHQW 21 DQG WKHQ WXUQ 2)) DOO FRQWURO ELWV�
�� :KHQ WKH &RXQWHU GHWHFWV WKDW DOO FRQWURO ELWV KDYH JRQH 2))� LW ZLOO WXUQ

2)) WKH 5HDGLQJ )ODJ�
21

2))

21

2))

���

��� ���

���

&RQWURO ELWV LQ ,5 Q

5HDGLQJ )ODJ

&DXWLRQ 7KH VWDWXV RI WKH FRQWURO ELWV �&OHDU %LWV� 0RGH &KDQJH %LWV� DQG 3DUDPHWHU
&KDQJH %LWV� DUH QRW UHDG ZKLOH WKH 5HDGLQJ )ODJ LV 21� :ULWH WKH 3& SUR�
JUDP WR PDQLSXODWH WKHVH ELWV VR WKDW WKH\ ZLOO QRW LQWHUIHUH ZLWK HDFK RWKHU�

�ï� 'DWD 7UDQVIHU 3URJUDPPLQJ ([DPSOHV
6HWWLQJ 'DWD 7KH ILUVW SURJUDP H[DPSOH WUDQVIHUV GDWD WR WKH &RXQWHU DQG LV IRU D &����+

3&� 7KH SURJUDP DVVXPHV WKDW WKH &RXQWHU LV DOORFDWHG ,5 ��� DQG ,5 ����
3DUWV RI WKH SURJUDP KDYH EHHQ OHIW RXW � �� 2QFH LQSXW� WKH SURJUDP ZRUNV
DV IROORZV�

�� �� ���� �� $Q\ RI WKH ELWV $ WKURXJK + DUH WXUQHG RQ WR LQGLFDWH WKH PRGHV RU SD�
UDPHWHUV WR EH FKDQJHG�

�� :KHQ WKH ELW WR FRQWURO ZULWLQJ WR WKH &RXQWHU LV WXUQHG 21� WKH GDWD LQ
'0 ���� WKURXJK '0 ���� LV ZULWWHQ LQWR WKH &RXQWHU�

�� :KHQ #:5,7���� LV H[HFXWHG� WKH (TXDOV )ODJ FRPHV 21 DQG WKH FRQ�
WURO ELWV IRU WKH GHVLUHG DFWLRQV DUH DFWLYDWHG�

�� :KHQ WKH 5HDGLQJ )ODJ FRPHV 21� DOO FRQWURO ELWV DUH UHVHW�
�� :KHQ WKH (QDEOHG )ODJV FRPH 21� &RXQWHU RSHUDWLRQ LV VWDUWHG�

����

%LW WR FRQWURO ZULWH

����������

%LW WR LQGLFDWH VWDUW RI
FKDQQHO � RSHUDWLRQ

#:5,7����

�����

'0 ����

���

����

����

,

-

����

����

����

�����

�����

1XPEHU RI ZRUGV WR WUDQVIHU� �

)LUVW VRXUFH ZRUG� '0 ����

'HVWLQDWLRQ� ,5 ���

(TXDOV )ODJ

0RGH &KDQJH %LW
IRU FKDQQHO �

2XWSXW LQGLFDWLQJ VWDUW RI FKDQQHO �

2XWSXW LQGLFDWLQJ VWDUW RI FKDQQHO �

$

%

+

%LW WR FRQWURO FKDQQHO
� PRGH FKDQJH

5HDGLQJ )ODJ

(QDEOHG )ODJ IRU
FKDQQHO �

(QDEOHG )ODJ IRU
FKDQQHO �

%LW WR FRQWURO FKDQQHO
� PRGH FKDQJH

%LW WR FRQWURO FKDQQHO
� SDUDPHWHU FKDQJH

0RGH &KDQJH %LW
IRU FKDQQHO �

3DUDPHWHU
&KDQJH %LW
IRU FKDQQHO �

%LW WR LQGLFDWH VWDUW RI
FKDQQHO � RSHUDWLRQ

75 �

%LW WR FRQWURO ZULWH

'DWD 7UDQVIHU 3URJUDPPLQJ ([DPSOHV 6HFWLRQ �ï�



��

'DWD 5HDGRXW 7KH QH[W SURJUDP H[DPSOH UHDGV GDWD IURP WKH &RXQWHU DQG LV IRU D &����+
3&� 7KH SURJUDP DVVXPHV WKDW WKH &RXQWHU LV DOORFDWHG ,5 ��� DQG ,5 ����
:KHQ WKH ELW FRQWUROOLQJ UHDGRXW LV WXUQHG 21� HLJKW ZRUGV RI GDWD LV UHDG
IURP WKH &RXQWHU DQG WUDQVIHUUHG WR '0 ���� WKURXJK '0 �����

%LW WR FRQWURO
GDWD UHDGRXW

5($' ����

�����

���

'0 ����

1XPEHU RI ZRUGV WR WUDQVIHU� �

6RXUFH ZRUG� ,5 ���

)LUVW GHVWLQDWLRQ ZRUG� '0 ����

'DWD 7UDQVIHU 3URJUDPPLQJ ([DPSOHV 6HFWLRQ �ï�



��

6(&7,21 �
3UHVHW 7LPHU 0RGHV

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ WKH RSHUDWLRQ RI SUHVHW WLPHU PRGHV � DQG �� 6ZLWFK VHWWLQJV DUH SURYLGHG LQ 6HFWLRQ �
+DUGZDUH &RPSRQHQWV DQG 6ZLWFK 6HWWLQJV�

�ï� 6LJQDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0HPRU\ $UHD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &KDQJLQJ 2SHUDWLQJ 0RGHV DQG 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 6LJQDO 7LPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 3UHVHW 7LPHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3UHVHW 7LPHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 6LJQDOV
7KH IROORZLQJ VLJQDOV DUH XVHG ZLWK WKH WKH SUHVHW WLPHU PRGHV�

6LJQDO )XQFWLRQV

,QWHUQDO FORFN VLJQDO &ORFN VLJQDOV DUH FRXQWHG WR SURGXFH WLPHU RSHUDWLRQV� (LWKHU D �� RU ���N+] FORFN FDQ
EH XVHG� 7KH FORFN IUHTXHQF\ LV GHWHUPLQHG E\ WKH PRGH VZLWFK VHWWLQJ�

3&2. LQSXW 8VHG WR HQDEOH DQG GLVDEOH WKH WLPHU RU H[WHUQDO RXWSXW� ,I WKH 3&2. LQSXW LV 2))�
RSHUDWLRQ LV GLVDEOHG� 7KLV LQSXW PXVW EH 21 IRU WKH WLPHU WR RSHUDWH SURSHUO\�

6HQVRU LQSXW 8VHG WR DFWLYDWH WKH WLPHU�

&RXQWHU FOHDU LQSXW 8VHG WR LQLWLDOL]H WKH WLPHU�

([WHUQDO RXWSXW �VHH
GLDJUDP EHORZ�

3UHVHW WLPHU PRGH � 7XUQV 21 IRU WKH VSHFLILHG RXWSXW WLPH ZKHQ WKH SUHVHW
WLPH KDV H[SLUHG�

3UHVHW WLPHU PRGH � 7XUQV 21 ZKHQ WKH WLPHU LV DFWLYDWHG DQG WKHQ WXUQV 21
WKHQ WKH SUHVHW WLPH KDV H[SLUHG�

2XWSXW
WLPH

3UHVHW

WLPH

3UHVHW WLP�
HU

([WHUQDO RXWSXW RSHUD�
WLRQ
IRU WLPHU PRGH �
([WHUQDO RXWSXW RSHUD�
WLRQ
IRU WLPHU PRGH �

([WHUQDO 2XWSXW 2SHUDWLRQ

�ï� 0HPRU\ $UHD $OORFDWLRQV
7KH IROORZLQJ GDWD PXVW EH LQSXW LQWR D PHPRU\ DUHD RI WKH 3& DQG WKHQ
WUDQVIHUUHG WR WKH &RXQWHU XVLQJ WKH ,�2 :5,7( LQVWUXFWLRQ �:5,7������ $OO
GDWD PXVW EH LQ %&'� ,I D YDOXH QRW DOORZHG LQ %&' LV LQSXW� WKH (QDEOHG )ODJ
ZLOO JR 2)) DQG &RXQWHU RSHUDWLRQ ZLOO QRW EH SRVVLEOH�

$FFXUDFLHV IRU WLPHU DQG RXWSXW WLPH YDOXHV GR QRW LQFOXGH 21�2)) GHOD\V�

'DWD UHDGRXW ZLWK WKH ,�2 5($' LQVWUXFWLRQ LV QRW XVHG ZLWK WKH SUHVHW WLPHU
PRGHV� ,I GDWD LV UHDG RXW� LW ZLOO QRW EH GHSHQGDEOH�

:RUGV IRU ,�2 :5,7( ,QVWUXFWLRQV
:RUG &RXQWHU

FKDQQHO
'HVFULSWLRQ

'0 P � &RQWDLQ SUHVHW WLPHV WR EH ZULWWHQ WR WKH &RXQWHU� 8VHG LQ ERWK PRGHV � DQG ��
6HW YDOXHV PXVW EH EHWZHHQ �� DQG ��� LQ %&'� $ VHWWLQJ RI � LV FRQVLGHUHG WR EH D VHWWLQJ RI ��
7KH DOORFDWLRQ RI VSHFLILF ELWV ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�
7KH DFWXDO FRQWHQWV GHSHQG RQ WKH FORFN XVHG� DV VKRZQ EHORZ�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

6HW %�� WR %�� WR ��

'0 P�� � �� N+] 1RW XVHG� [��� [��� [��� PV

� N+] 1RW XVHG� [��� [��ï� [��ï� V

'0 P�� � 3UHVHW WLPHV FDQ WKXV EH EHWZHHQ � DQG ��� PV �ï�����PV� IRU D ���N+] FORFN DQG EHWZHHQ ����
DQG ���� V �ï������PV� IRU D ��N+] FORFN�

'0 P�� � &RQWDLQ WKH RXWSXW WLPHV IRU WKH H[WHUQDO RXWSXWV IRU SUHVHW WLPHU PRGH ��
6HW YDOXHV PXVW EH EHWZHHQ �� DQG ��� LQ %&'� $ VHWWLQJ RI � LV FRQVLGHUHG WR EH D VHWWLQJ RI ��
7KH DOORFDWLRQ RI VSHFLILF ELWV ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

6HW %�� WR %�� WR �� � � � �

'0 P�� � 1RW XVHG� [��� [��� [��� PV

'0 P�� � 2XWSXW WLPHV FDQ WKXV EH EHWZHHQ � DQG ��� PV �ï�����PV��

0HPRU\ $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

7KH IROORZLQJ ,5 ELWV FDQ EH XVHG WR FRQWURO 7LPHU RSHUDWLRQ DQG DFFHVV 7LP�
HU VWDWXV� 5HIHU WR 6HFWLRQ � 'DWD &RQILJXUDWLRQ IRU GHWDLOV RQ RSHUDWLRQ�

:RUG %LW�V� 1DPH )XQFWLRQ

2XWSXW �� �3& EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q� �� �3& ZULWH FRPSOHWH� DQG :5,7����� 'R QRW FKDQJH WKH VWDWXV RI WKHVH ELWV�

�� �3& UHDG FRPSOHWH� ,I ZULWLQJ WR ,5 Q� VHW WKHVH ELWV WR ��

�� WR �� 1RW XVHG LQ WKLV RSHUDWLQJ PRGH� 7KH VWDWXV RI WKHVH ELWV PXVW EH ��

�� 0RGH &KDQJH %LW IRU FKDQQHO � $ 0RGH &KDQJH %LW LV VHW WR � WR DFWLYDWH D FKDQJH LQ WKH

�� 0RGH &KDQJH %LW IRU FKDQQHO � RSHUDWLQJ PRGH� ,I WKH 0RGH &KDQJH %LW IRU DQ\ FKDQQHO

�� 0RGH &KDQJH %LW IRU FKDQQHO � LV �� WKH PRGH VHW RQ WKH IURQW�SDQHO VZLWFKHV LV UHDG�

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � $ 3DUDPHWHU &KDQJH %LW LV VHW WR � WR DFWLYDWH D FKDQJH

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � LQ D SUHVHW YDOXH DQG�RU RXWSXW WLPH� 7KHVH ELWV DUH VHW

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � WR DFWXDOO\ LQLWLDWH FKDQJHV LQ WKH SDUDPHWHUV DIWHU

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � :5,7���� KDV EHHQ XVHG WR WUDQVIHU QHZ SDUDPHWHUV�

,QSXW �� �7LPHU EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q��� �� �7LPHU UHDG FRPSOHWH� DQG :5,7�����

�� �7LPHU ZULWH FRPSOHWH�

�� 1RW XVHG�

�� :'7 �ZDWFKGRJ WLPHU� (UURU )ODJ 7KH :'7 )ODJ ZLOO JR 21 ZKHQ DQ HUURU RFFXUV LQ WKH
&RXQWHU�

�� %DWWHU\ /RZ )ODJ 7KH %DWWHU\ /RZ )ODJ ZLOO JR 21 ZKHQ WKH EDWWHU\
YROWDJH GURSV LQGLFDWLQJ WKDW WKH EDWWHU\ QHHGV UHSODFHG�

�� 5HDGLQJ )ODJ 7KH 5HDGLQJ )ODJ ZLOO EH 21 ZKHQHYHU DQ\ RI WKH 0RGH
&KDQJH %LWV RU 3DUDPHWHU &KDQJH %LWV LV 21 �,5 Q� ELWV
�� WR ���� 7KH 5HDG )ODJ ZLOO EH 2)) ZKHQ DOO RI WKHVH
ELWV DUH 2))�

�� 1RW XVHG�

�� (QDEOHG )ODJ IRU FKDQQHO � $Q (QDEOH )ODJ ZLOO EH 21 ZKHQHYHU WKH &RXQWHU FDQ EH

�� (QDEOHG )ODJ IRU FKDQQHO � XVHG� &RXQWHU RSHUDWLRQ ZLOO EH GLVDEOHG IRU DQ\ FKDQQHO

�� (QDEOHG )ODJ IRU FKDQQHO � ZKRVH ELW LV 2))� ,I DQ (QDEOHG )ODJ LV 2))� WKH H[WHUQDO

�� (QDEOHG )ODJ IRU FKDQQHO � RXWSXW ZLOO EH WXUQHG 2)) DQG DOO LQSXWV ZLOO EH LJQRUHG�

�� WR �� 1RW XVHG LQ WKLV RSHUDWLQJ PRGH�

,�2 :RUG $OORFDWLRQ �,5 Q
DQG ,5 Q���

0HPRU\ $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

�ï� &KDQJLQJ 2SHUDWLQJ 0RGHV DQG 3DUDPHWHUV
%RWK WKH RSHUDWLQJ PRGH DQG SDUDPHWHUV IRU DQ\ FKDQQHO FDQ EH FKDQJHG
EHIRUH RU GXULQJ RSHUDWLRQ� 'HWDLOV DUH SURYLGHG LQ �ï� &RQWURO 3URFHGXUHV�

7KH IROORZLQJ WLPLQJ FKDUW LOOXVWUDWHV WKH RSHUDWLRQ RI WKH H[WHUQDO RXWSXWV
ZKHQ WKH SUHVHW YDOXHV DUH FKDQJHG GXULQJ RSHUDWLRQ IRU SUHVHW WLPHU
PRGH �� 7KH IROORZLQJ FRQGLWLRQV DUH DVVXPHG IRU WKLV WLPLQJ FKDUW�

�� �� ���� �� 7KH RULJLQDO SUHVHW WLPH LV $�
�� 7KH WLPH % KDV HODSVHG IURP WKH EHJLQQLQJ RI WKH WLPLQJ RSHUDWLRQ EH�

IRUH WKH 3DUDPHWHU &KDQJH %LW LV GHWHFWHG DV 21 E\ WKH &RXQWHU�
�� 7KH SUHVHW WLPH LV FKDQJHG WR HLWKHU & �FDVH �� RU ' �FDVH ���
�� $ ! ' ! % ! &

,Q RWKHU ZRUGV� FDVH � DVVXPHV WKDW WKH SUHVHW WLPH LV FKDQJHG WR D WLPH
OHVV WKDQ WKH WLPH WKDW KDV H[SLUHG EHIRUH WKH FKDQJH LV PDGH� &DVH � DV�
VXPHV WKDW WKH SUHVHQW WLPH LV FKDQJHG WR D WLPH JUHDWHU WKDQ WKH WLPH WKDW
KDV H[SLUHG EHIRUH WKH FKDQJH LV PDGH�

$V \RX FDQ VHH� LI WKH QHZ SUHVHW WLPH KDV DOUHDG\ H[SLUHG ZKHQ LW LV
FKDQJHG� WKH RXWSXW RSHUDWHV LPPHGLDWHO\� ,I WKH QHZ SUHVHW WLPH KDV QRW \HW
H[SLUHG� WKH RXWSXW RSHUDWHV DFFRUGLQJ WR WKH QHZ SUHVHW WLPH VWDUWLQJ IURP
WKH SRLQW DW ZKLFK WKH RULJLQDO WLPLQJ RSHUDWLRQ VWDUWHG�

2XWSXW JRHV 21 DIWHU WRWDO WLPH RI '�

2XWSXW JRHV RQ LPPHGLDWHO\

3DUDPHWHU &KDQJH %LW GHWHFWHG

3UHVHW WLPH FKDQJHG WR &�

%

% 'ï%

'

([WHUQDO RXWSXW

&DVH �
3UHVHW WLPH FKDQJHG WR '�

&DVH �

2ULJLQDO 7LPLQJ

([WHUQDO RXWSXW

3UHVHW WLPH

3UHVHW WLPH

3UHVHW WLPH

([WHUQDO RXWSXW

7KH RSHUDWLRQ RI WKH H[WHUQDO RXWSXW IRU FKDQJHV WR WKH SUHVHW WLPH LQ SUHVHW
WLPHU PRGH � DQG WKH RSHUDWLRQ RI WKH H[WHUQDO RXWSXW IRU FKDQJHV LQ WKH RXW�
SXW WLPH LQ SUHVHW WLPHU PRGH � IROORZ WKH VDPH ORJLF DV VKRZQ LQ WKLV H[DP�
SOH�

&KDQJLQJ 2SHUDWLQJ 0RGHV DQG 3DUDPHWHUV 6HFWLRQ �ï�



��

�ï� ,�2 6LJQDO 7LPLQJ
7KH IROORZLQJ WLPLQJ FKDUWV LOOXVWUDWH WKH UHODWLRQVKLSV EHWZHHQ LQSXWV DQG
RXWSXWV IRU SUHVHW WLPHU PRGHV � DQG ��

�ï�ï� 3UHVHW 7LPHU 0RGH �
7KH QXPEHUHG VHFWLRQV RI WKH WLPLQJ FKDUW LQGLFDWH WKH IROORZLQJ�

�� �� ���� �� 7LPHU RSHUDWLRQ EHJLQV ZKHQ VHQVRU LQSXW JRHV 21�
�� ,I WKH 3&2. LQSXW LV 21 ZKHQ WKH SUHVHW WLPH H[SLUHV� WKH H[WHUQDO RXW�

SXW LV WXUQHG 21 IRU WKH VSHFLILHG RXWSXW WLPH 7��
�� ,I WKH 3&2. LQSXW LV 2)) ZKHQ WKH SUHVHW WLPH H[SLUHG� WKH H[WHUQDO RXW�

SXW UHPDLQV 2))�
�� ,I WKH VHQVRU LQSXW WXUQV 21 ZKHQ WKH WLPHU RSHUDWLRQ LV LQ SURJUHVV� WKH

VLJQDO LV LJQRUHG�
�� ,I WKH WLPHU RSHUDWLRQ LV UHDFWLYDWHG DQG WKH SUHVHW WLPH H[SLUHV EHIRUH

WKH RXWSXW WLPH H[SLUHV� WKH H[WHUQDO RXWSXW ZLOO QRW EH UHDFWLYDWHG� EXW
ZLOO WXUQ 2)) DV QRUPDO IRU WKH ILUVW WLPHU RSHUDWLRQ�

21
2))

21
2))

21
2))

,JQRUHG

� WR ��� PV
����� WR ���� V�

2XWSXW QRW WXUQHG 21

EHFDXVH 3&2. LQSXW
LV 2))�

7�

7�

��� ���

���

���

���

6HQVRU LQSXW

7LPHU YDOXH

([WHUQDO RXWSXW

,QWHUQDO FORFN

�� RU �� N+]�

3&2. LQSXW

,�2 6LJQDO 7LPLQJ 6HFWLRQ �ï�



��

�ï�ï� 3UHVHW 7LPHU 0RGH �
7KH QXPEHUHG VHFWLRQV RI WKH WLPLQJ FKDUW LQGLFDWH WKH IROORZLQJ�

�� �� ���� �� ,I WKH 3&2. LQSXW LV 21 ZKHQ WKH VHQVRU LQSXW JRHV 21� WKH WLPHU RSHU�
DWLRQ LV VWDUWHG�

�� 7KH H[WHUQDO RXWSXW WXUQV 21 DV VRRQ DV WKH WLPHU RSHUDWLRQ VWDUWV DQG
UHPDLQV 21 XQWLO WKH SUHVHW WLPH H[SLUHV�

�� ,I WKH 3&2. LQSXW LV 2)) ZKHQ WKH VHQVRU LQSXW JRHV 21� WKH VHQVRU
LQSXW LV LJQRUHG DQG WKH WLPHU RSHUDWLRQ LV QRW VWDUWHG�

�� ,I WKH VHQVRU LQSXW WXUQV 21 ZKHQ WKH WLPHU RSHUDWLRQ LV LQ SURJUHVV� WKH
VLJQDO LV LJQRUHG�

21
2))

21
2))

21
2))

� WR ��� PV
����� WR ���� V�

���

���

���

���

,JQRUHG

2XWSXW QRW WXUQHG 21

EHFDXVH 3&2. LQSXW
LV 2))�

6HQVRU LQSXW

7LPHU YDOXH

([WHUQDO RXWSXW

,QWHUQDO FORFN

�� RU �� N+]�

3&2. LQSXW

,�2 6LJQDO 7LPLQJ 6HFWLRQ �ï�



��

6(&7,21 �
3UHVHW &RXQWHU 0RGHV

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ WKH RSHUDWLRQ RI SUHVHW FRXQWHU PRGHV � DQG �� 6ZLWFK VHWWLQJV DUH SURYLGHG LQ 6HFWLRQ �
+DUGZDUH &RPSRQHQWV DQG 6ZLWFK 6HWWLQJV�

�ï� 6LJQDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0HPRU\ $UHD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &KDQJLQJ 2SHUDWLQJ 0RGHV DQG 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 6LJQDO 7LPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 3UHVHW &RXQWHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3UHVHW &RXQWHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 6LJQDOV
7KH IROORZLQJ VLJQDOV DUH XVHG ZLWK WKH WKH SUHVHW FRXQWHU PRGHV�

6LJQDO )XQFWLRQV

3&2. LQSXW 8VHG WR HQDEOH DQG GLVDEOH WKH FRXQWHU RU H[WHUQDO RXWSXW� ,I WKH 3&2. LQSXW LV 2))�
RSHUDWLRQ LV GLVDEOHG� 7KLV LQSXW PXVW EH 21 IRU WKH FRXQWHU WR RSHUDWH SURSHUO\�

6HQVRU LQSXW 8VHG WR DFWLYDWH WKH FRXQWHU�

&RXQWHU FOHDU LQSXW 8VHG WR LQLWLDOL]H WKH FRXQWHU�

([WHUQDO SXOVH LQSXW &RXQWHG LQ FRXQWHU RSHUDWLRQ

([WHUQDO RXWSXW �VHH
GLDJUDP EHORZ�

3UHVHW FRXQWHU PRGH � 7XUQV 21 IRU WKH VSHFLILHG RXWSXW WLPH ZKHQ WKH SUHVHW
FRXQW KDV H[SLUHG�

3UHVHW FRXQWHU PRGH � 7XUQV 21 ZKHQ WKH FRXQWHU LV DFWLYDWHG DQG WKHQ WXUQV
2)) ZKHQ WKH SUHVHW FRXQW KDV H[SLUHG�

2XWSXW
WLPH

3UHVHW

FRXQW

3UHVHW FRXQWHU

([WHUQDO RXWSXW RSHUD�
WLRQ
IRU FRXQWHU PRGH �
([WHUQDO RXWSXW RSHUD�
WLRQ
IRU FRXQWHU PRGH �

([WHUQDO 2XWSXW 2SHUDWLRQ

�ï� 0HPRU\ $UHD $OORFDWLRQV

7KH IROORZLQJ GDWD PXVW EH LQSXW LQWR D PHPRU\ DUHD RI WKH 3& DQG WKHQ
WUDQVIHUUHG WR WKH &RXQWHU XVLQJ WKH ,�2 :5,7( LQVWUXFWLRQ �:5,7������ 7KH
RXWSXW WLPH LV UHTXLUHG RQO\ IRU SUHVHW FRXQWHU PRGH �� 7KH SUHVHW FRXQW YDO�
XH LV LQSXW LQ KH[DGHFLPDO� WKH RXWSXW WLPH IRU WKH H[WHUQDO RXWSXW LQ %&'� ,I D
YDOXH QRW DOORZHG LQ %&' LV LQSXW IRU WKH RXWSXW WLPH� WKH (QDEOHG )ODJ ZLOO JR
2)) DQG &RXQWHU RSHUDWLRQ ZLOO QRW EH SRVVLEOH�

$FFXUDF\ IRU WKH RXWSXW WLPH GRHV QRW LQFOXGH 21�2)) GHOD\V�

:RUG &RXQWHU
FKDQQHO

'HVFULSWLRQ

'0 P � &RQWDLQ SUHVHW FRXQWV WR EH ZULWWHQ WR WKH &RXQWHU� 8VHG LQ ERWK PRGHV � DQG ��

6HW YDOXHV PXVW EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO� $ VHWWLQJ RI � LV FRQVLGHUHG WR EH D
VHWWLQJ RI �� 7KH DOORFDWLRQ RI VSHFLILF ELWV ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P�� � � WR ) � WR ) � WR ) � WR )

'0 P�� �

'0 P�� � &RQWDLQ WKH RXWSXW WLPHV IRU WKH H[WHUQDO RXWSXWV IRU SUHVHW FRXQWHU PRGH ��

6HW YDOXHV PXVW EH EHWZHHQ ��� DQG ��� LQ %&'� $ VHWWLQJ RI � LV FRQVLGHUHG WR EH D VHWWLQJ RI ��

7KH DOORFDWLRQ RI VSHFLILF ELWV ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

6HW %�� WR %�� WR �� � � � �

'0 P�� � 1RW XVHG� [��� [��� [��� PV

'0 P�� � 2XWSXW WLPHV FDQ WKXV EH EHWZHHQ � DQG ��� PV �ï�����PV��

:RUGV IRU ,�2 :5,7(
,QVWUXFWLRQV

0HPRU\ $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

7KH IROORZLQJ GDWD LV UHDG LQWR WKH 3& XVLQJ WKH ,�2 5($' LQVWUXFWLRQ
�5($'������ 7KH SUHVHQW YDOXH LV XSGDWHG LQ WKH &RXQWHU HYHU\ �� PV� ,I WKH
SRZHU VXSSO\ LV LQWHUUXSWHG� WKH ODVW SUHVHQW YDOXH LV PDLQWDLQHG LQ PHPRU\�

:RUG &KDQQHO 'HVFULSWLRQ

'0 P· � 8VHG WR UHDG RXW WKH SUHVHQW YDOXH RI WKH FRXQWHU LQ SUHVHW FRXQWHU PRGHV � DQG ��

7KH YDOXH UHDG RXW ZLOO EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO� 7KH DOORFDWLRQ RI VSHFLILF ELWV
ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�

'0 P·�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P·�� � � WR ) � WR ) � WR ) � WR )

'0 P·�� �

7KH IROORZLQJ ,5 ELWV DUH XVHG WR FRQWURO &RXQWHU RSHUDWLRQ DQG DFFHVV
&RXQWHU VWDWXV� 5HIHU WR 6HFWLRQ � 'DWD &RQILJXUDWLRQ IRU RSHUDWLRQDO GHWDLOV�

:RUG %LW�V� 1DPH )XQFWLRQ

2XWSXW �� �3& EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q� �� �3& ZULWH FRPSOHWH� DQG :5,7����� 'R QRW FKDQJH WKH VWDWXV RI WKHVH ELWV�

�� �3& UHDG FRPSOHWH� ,I ZULWLQJ WR ,5 Q� VHW WKHVH ELWV WR ��

�� WR �� 1RW XVHG LQ WKLV RSHUDWLQJ PRGH� 7KH VWDWXV RI WKHVH ELWV PXVW EH ��

�� 0RGH &KDQJH %LW IRU FKDQQHO � $ 0RGH &KDQJH %LW LV VHW WR � WR DFWLYDWH D FKDQJH LQ WKH

�� 0RGH &KDQJH %LW IRU FKDQQHO � RSHUDWLQJ PRGH� ,I WKH 0RGH &KDQJH %LW IRU DQ\ FKDQQHO

�� 0RGH &KDQJH %LW IRU FKDQQHO � LV �� WKH PRGH VHW RQ WKH IURQW�SDQHO VZLWFKHV LV UHDG�

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � $ 3DUDPHWHU &KDQJH %LW LV VHW WR � WR DFWLYDWH D FKDQJH

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � LQ D SUHVHW YDOXH DQG�RU RXWSXW WLPH� 7KHVH ELWV DUH VHW

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � WR DFWXDOO\ LQLWLDWH FKDQJHV LQ WKH SDUDPHWHUV DIWHU

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO � :5,7���� KDV EHHQ XVHG WR WUDQVIHU QHZ SDUDPHWHUV�

,QSXW �� �&RXQWHU EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q��� �� �&RXQWHU UHDG FRPSOHWH� DQG :5,7�����

�� �&RXQWHU ZULWH FRPSOHWH�

�� 1RW XVHG�

�� :'7 �ZDWFKGRJ WLPHU� (UURU )ODJ 7KH :'7 )ODJ ZLOO JR 21 ZKHQ DQ HUURU RFFXUV LQ WKH
&RXQWHU�

�� %DWWHU\ /RZ )ODJ 7KH %DWWHU\ /RZ )ODJ ZLOO JR 21 ZKHQ WKH EDWWHU\
YROWDJH GURSV LQGLFDWLQJ WKDW WKH EDWWHU\ QHHGV UHSODFHG�

�� 5HDGLQJ )ODJ 7KH 5HDGLQJ )ODJ ZLOO EH 21 ZKHQHYHU DQ\ RI WKH 0RGH
&KDQJH %LWV RU 3DUDPHWHU &KDQJH %LWV LV 21 �,5 Q� ELWV
�� WR ���� 7KH 5HDG )ODJ ZLOO EH 2)) ZKHQ DOO RI WKHVH
ELWV DUH 2))�

�� 1RW XVHG�

�� (QDEOHG )ODJ IRU FKDQQHO � $Q (QDEOH )ODJ ZLOO EH 21 ZKHQHYHU WKH &RXQWHU FDQ EH

�� (QDEOHG )ODJ IRU FKDQQHO � XVHG� &RXQWHU RSHUDWLRQ ZLOO EH GLVDEOHG IRU DQ\ FKDQQHO

�� (QDEOHG )ODJ IRU FKDQQHO � ZKRVH ELW LV 2))� ,I DQ (QDEOHG )ODJ LV 2))� WKH H[WHUQDO

�� (QDEOHG )ODJ IRU FKDQQHO � RXWSXW ZLOO EH WXUQHG 2)) DQG DOO LQSXWV ZLOO EH LJQRUHG�

�� WR �� 1RW XVHG LQ WKLV RSHUDWLQJ PRGH�

:RUGV IRU ,�2 5($'
,QVWUXFWLRQV

,�2 :RUG $OORFDWLRQ �,5 Q
DQG ,5 Q���

0HPRU\ $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

�ï� &KDQJLQJ 2SHUDWLQJ 0RGHV DQG 3DUDPHWHUV
%RWK WKH RSHUDWLQJ PRGH DQG SDUDPHWHUV IRU DQ\ FKDQQHO FDQ EH FKDQJHG
EHIRUH RU GXULQJ RSHUDWLRQ� 'HWDLOV DUH SURYLGHG LQ �ï� &RQWURO 3URFHGXUHV�

:KHQ D QHZ SUHVHW YDOXH LV ZULWWHQ WR WKH &RXQWHU DQG WKH 3DUDPHWHU
&KDQJH %LW LV WXUQHG 21� WKH &RXQWHU ZLOO EHJLQ RSHUDWLQJ ZLWK WKH QHZ YDOXH
DV VRRQ DV WKH 21 VWDWXV RI WKH 3DUDPHWHU &KDQJH %LW LV GHWHFWHG� 7KLV LV
LOOXVWUDWHG LQ WKH IROORZLQJ WLPLQJ FKDUW IRU SUHVHW FRXQWHU PRGH ��

�� �� ���� �� 7KH FRXQWHU RSHUDWLRQ LV VWDUWHG ZLWK DQ LQLWLDO SUHVHW YDOXH�
�� ,I WKH SUHVHW YDOXH LV FKDQJHG WR D FRXQW EHORZ WKH SUHVHQW YDOXH �H�J��

WR YDOXH $ LQ WKH WLPLQJ FKDUW�� WKH H[WHUQDO RXWSXW ZLOO WXUQ 21 LPPHGL�
DWHO\ DV VKRZQ �FDVH ���

�� ,I WKH SUHVHW YDOXH LV FKDQJHG WR D FRXQW DERYH WKH SUHVHQW YDOXH �H�J��
WR YDOXH % LQ WKH WLPLQJ FKDUW�� WKH H[WHUQDO RXWSXW ZLOO WXUQ 21 ZKHQ WKH
SUHVHQW YDOXH FRXQWHU UHDFKHV WKH QHZ SUHVHW YDOXH �FDVH ���

,QLWLDO SUHVHW YDOXH

9DOXH %

3DUDPHWHU &KDQJH %LW GHWHFWHG�

9DOXH $

3UHVHQW YDOXH FRXQWHU

([WHUQDO RXWSXW

([WHUQDO RXWSXW

&DVH �

&DVH �

2XWSXW WXUQHG
21 LPPHGLDWHO\�

2XWSXW WXUQHG
21 DW VSHFLILHG FRXQW�

7KH RSHUDWLRQ RI WKH H[WHUQDO RXWSXW IRU FKDQJHV WR WKH SUHVHW FRXQW LQ SUHVHW
FRXQWHU PRGH � IROORZ WKH VDPH ORJLF DV VKRZQ LQ WKLV H[DPSOH� 7KH RSHUD�
WLRQ RI WKH H[WHUQDO RXWSXW IRU FKDQJHV LQ WKH RXWSXW WLPH LQ SUHVHW FRXQWHU
PRGH � ZRUN MXVW OLNH WKRVH IRU SUHVHW WLPHU PRGH � �VHH �ï� &KDQJLQJ 2S�
HUDWLQJ 0RGHV DQG 3DUDPHWHUV IRU GHWDLOV��

&KDQJLQJ 2SHUDWLQJ 0RGHV DQG 3DUDPHWHUV 6HFWLRQ �ï�



��

�ï� ,�2 6LJQDO 7LPLQJ
7KH IROORZLQJ WLPLQJ FKDUWV LOOXVWUDWH WKH UHODWLRQVKLSV EHWZHHQ LQSXWV DQG
RXWSXWV IRU SUHVHW FRXQWHU PRGHV � DQG ��

�ï�ï� 3UHVHW &RXQWHU 0RGH �
7KH QXPEHUHG VHFWLRQV RI WKH WLPLQJ FKDUW LQGLFDWH WKH IROORZLQJ�

�� �� ���� �� &RXQWHU RSHUDWLRQ EHJLQV ZKHQ VHQVRU LQSXW JRHV 21�
�� ,I WKH 3&2. LQSXW LV 21 ZKHQ WKH SUHVHW FRXQW H[SLUHV� WKH H[WHUQDO RXW�

SXW LV WXUQHG 21 IRU WKH VSHFLILHG RXWSXW WLPH 7��
�� ,I WKH 3&2. LQSXW LV 2)) ZKHQ WKH SUHVHW FRXQW H[SLUHG� WKH H[WHUQDO

RXWSXW UHPDLQV 2))�
�� ,I WKH VHQVRU LQSXW WXUQV 21 ZKHQ WKH FRXQWHU RSHUDWLRQ LV LQ SURJUHVV�

WKH VLJQDO LV LJQRUHG�
�� ,I SRZHU LV LQWHUUXSWHG GXULQJ RSHUDWLRQ� WKH SUHVHQW YDOXH LV VWRUHG�
�� :KHQ SRZHU FRPHV EDFN RQ� WKH SUHVHQW YDOXH LV UHVWRUHG�
�� 7KH &RXQWHU FRQWLQXHV RSHUDWLRQ ZKHQ WKH VHQVRU LQSXW WXUQV 21�
�� ,I WKH FRXQWHU RSHUDWLRQ LV UHDFWLYDWHG DQG WKH SUHVHW FRXQW H[SLUHV EH�

IRUH WKH RXWSXW WLPH H[SLUHV� WKH H[WHUQDO RXWSXW ZLOO QRW EH UHDFWLYDWHG�
EXW ZLOO WXUQ 2)) DV QRUPDO IRU WKH ILUVW FRXQWHU RSHUDWLRQ�

7�

7�

21
2))

21
2))

21
2))

�

�

3UHVHW
FRXQW

3UHVHW
FRXQW

3RZHU
LQWHUUXSWLRQ

��� ��� ���

��� ���

��� ���

���
���

���

7�

6HQVRU LQSXW

'HFUHPHQWLQJ FRXQWHU

3&2. LQSXW

3XOVH LQSXW

3UHVHQW YDOXH FRXQWHU

�LQFUHPHQWLQJ FRXQW�
HU�

([WHUQDO RXWSXW

,�2 6LJQDO 7LPLQJ 6HFWLRQ �ï�



��

�ï�ï� 3UHVHW &RXQWHU 0RGH �
7KH QXPEHUHG VHFWLRQV RI WKH WLPLQJ FKDUW LQGLFDWH WKH IROORZLQJ�

�� �� ���� �� ,I WKH 3&2. LQSXW LV 21 ZKHQ WKH VHQVRU LQSXW JRHV 21� WKH FRXQWHU
RSHUDWLRQ LV VWDUWHG�

�� 7KH H[WHUQDO RXWSXW WXUQV 21 DV VRRQ DV WKH FRXQWHU RSHUDWLRQ VWDUWV
DQG UHPDLQV 21 XQWLO WKH SUHVHW WLPH H[SLUHV�

�� ,I WKH 3&2. LQSXW LV 2)) ZKHQ WKH VHQVRU LQSXW JRHV 21� WKH VHQVRU
LQSXW LV LJQRUHG DQG WKH FRXQWHU RSHUDWLRQ LV QRW VWDUWHG�

�� ,I WKH VHQVRU LQSXW WXUQV 21 ZKHQ WKH FRXQWHU RSHUDWLRQ LV LQ SURJUHVV�
WKH VLJQDO LV LJQRUHG�

�� ,I SRZHU LV LQWHUUXSWHG GXULQJ RSHUDWLRQ� WKH SUHVHQW YDOXH LV VWRUHG�
�� :KHQ SRZHU FRPHV EDFN RQ� WKH SUHVHQW YDOXH LV UHVWRUHG�
�� 7KH &RXQWHU FRQWLQXHV RSHUDWLRQ ZKHQ WKH VHQVRU LQSXW WXUQV 21� DV�

VXPLQJ WKDW WKH 3&2. LQSXW LV 21�
�� 7KH H[WHUQDO RXWSXW ZLOO EH 21 ZKHQHYHU WKH FRXQWHU RSHUDWLRQ LV DFWL�

YDWHG�

���

21
2))

21
2))

21
2))

6HQVRU LQSXW

3UHVHW

YDOXH'HFUHPHQWLQJ FRXQWHU

3&2. LQSXW

�

�

3UHVHW

YDOXH

3XOVH LQSXW

3UHVHQW YDOXH FRXQWHU

�LQFUHPHQWLQJ FRXQW�
HU�

([WHUQDO RXWSXW

3RZHU
LQWHUUXSWLRQ

��� ��� ���

��� ���

���

���

&RXQWHU LV QRW
DFWLYDWHG EHFDXVH
3&2. LQSXW LV 2))�

,�2 6LJQDO 7LPLQJ 6HFWLRQ �ï�



��

6(&7,21 �
0HDVXUHPHQW 0RGHV

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ WKH RSHUDWLRQ RI WKH JDWH ULQJ FRXQWHU DQG VDPSOLQJ PRGHV� 6ZLWFK VHWWLQJV DUH SURYLGHG
LQ 6HFWLRQ � +DUGZDUH &RPSRQHQWV DQG 6ZLWFK 6HWWLQJV�

�ï� 6LJQDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0HPRU\ $UHD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2YHUIORZ )ODJV DQG &OHDU %LWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &KDQJLQJ 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 6LJQDO 7LPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� *DWH 5LQJ &RXQWHU 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6DPSOLQJ &RXQWHU 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 6LJQDOV
7KH IROORZLQJ VLJQDOV DUH XVHG ZLWK WKH WKH SUHVHW FRXQWHU PRGHV�

6LJQDO )XQFWLRQV

6HQVRU LQSXW
 8VHG WR DFWLYDWH WKH VDPSOLQJ FRXQWHU�

([WHUQDO JDWH LQSXW
 8VHG WR DFWLYDWH WKH JDWH ULQJ FRXQWHU�

&RXQWHU FOHDU LQSXW 8VHG WR LQLWLDOL]H WKH FRXQWHU�

([WHUQDO SXOVH LQSXW &RXQWHG LQ FRXQWHU RSHUDWLRQ


3K\VLFDOO\� WKH VHQVRU LQSXW DQG WKH H[WHUQDO JDWH LQSXW DUH WKH VDPH�

�ï� 0HPRU\ $UHD $OORFDWLRQV
1R GDWD QHHGV WR EH WUDQVIHUUHG WR WKH &RXQWHU DQG WKH ,�2 :5,7( LQVWUXF�
WLRQ LV QRW XVHG IRU WKHVH RSHUDWLQJ PRGHV�

7KH IROORZLQJ GDWD LV UHDG LQWR WKH 3& XVLQJ WKH ,�2 5($' LQVWUXFWLRQ
�5($'������ %RWK WKH FRXQWHU UHDGRXW YDOXH DQG WKH SUHVHQW YDOXH DUH UHDG
RXW LQ JDWH ULQJ FRXQWHU PRGH� 2QO\ WKH FRXQWHU UHDGRXW YDOXH LV UHDG RXW LQ
VDPSOLQJ PRGH� WKH SUHVHQW YDOXH LV QRW DFFHVVLEOH� 7KH SUHVHQW YDOXH LV XS�
GDWHG LQ WKH &RXQWHU HYHU\ �� PV�

,I WKH SRZHU VXSSO\ LV LQWHUUXSWHG� WKH ODVW SUHVHQW YDOXH DQG WKH ODVW FRXQWHU
UHDGRXW YDOXH DUH PDLQWDLQHG LQ PHPRU\�

,I WKH SRZHU SUHVHQW YDOXH UHDFKHV )))) IRU DQ\ FKDQQHO� WKH 2YHUIORZ )ODJ
IRU WKDW FKDQQHO ZLOO WXUQ 21 DQG WKH FRXQWHU ZLOO DXWRPDWLFDOO\ UHVWDUW FRXQW�
LQJ IURP ��

:RUG &RXQWHU
FKDQQHO

'HVFULSWLRQ

'0 P· � *DWH 5LQJ &RXQWHU 0RGH� 8VHG WR UHDG RXW WKH SUHVHQW YDOXH�

6DPSOLQJ &RXQWHU 0RGH� 8VHG WR UHDG RXW WKH FRXQWHU UHDGRXW YDOXH� L�H�� WKH SUHVHQW YDOXH
VWRUHG WKH ODVW WLPH WKH VHQVRU LQSXW ZHQW 21�

7KH YDOXH UHDG RXW ZLOO EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO� 7KH DOORFDWLRQ RI VSHFLILF ELWV
ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�

'0 P·�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P·�� � � WR ) � WR ) � WR ) � WR )

'0 P·�� �

'0 P·�� � *DWH 5LQJ &RXQWHU 0RGH� 8VHG WR UHDG RXW WKH FRXQWHU UHDGRXW YDOXH� L�H�� WKH SUHVHQW YDOXH
VWRUHG WKH ODVW WLPH WKH H[WHUQDO JDWH LQSXW ZHQW 2))�

7KH YDOXH UHDG RXW ZLOO EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO� 7KH DOORFDWLRQ RI VSHFLILF ELWV
ZLWKLQ HDFK ZRUG DUH WKH VDPH IRU HDFK &RXQWHU FKDQQHO�

'0 P·�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P·�� � � WR ) � WR ) � WR ) � WR )

'0 P·�� �

:RUGV IRU ,�2 5($'
,QVWUXFWLRQV

0HPRU\ $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

7KH IROORZLQJ ,5 ELWV DUH XVHG WR FRQWURO &RXQWHU RSHUDWLRQ DQG DFFHVV
&RXQWHU VWDWXV� 5HIHU WR 6HFWLRQ � 'DWD &RQILJXUDWLRQ IRU RSHUDWLRQDO GHWDLOV�

:RUG %LW�V� 1DPH )XQFWLRQ

2XWSXW �� �3& EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q� �� �3& ZULWH FRPSOHWH� DQG :5,7����� 'R QRW FKDQJH WKH VWDWXV RI WKHVH ELWV�

�� �3& UHDG FRPSOHWH� ,I ZULWLQJ WR ,5 Q� VHW WKHVH ELWV WR ��

�� 1RW XVHG�

�� &OHDU %LW IRU FKDQQHO � 7KHVH ELWV DUH XVHG WR FOHDU WKH FRUUHVSRQGLQJ 2YHUIORZ

�� &OHDU %LW IRU FKDQQHO � )ODJV� 7XUQ 21 WKH &OHDU %LW WR FOHDU WKH 2YHUIORZ )ODJ

�� &OHDU %LW IRU FKDQQHO � IRU WKH VDPH FKDQQHO�

�� &OHDU %LW IRU FKDQQHO � 1RWH� 7KHVH ELWV DUH QRW XVHG LQ VDPSOLQJ FRXQWHU PRGH�

�� 0RGH &KDQJH %LW IRU FKDQQHO � $ 0RGH &KDQJH %LW LV VHW WR � WR DFWLYDWH D FKDQJH LQ WKH

�� 0RGH &KDQJH %LW IRU FKDQQHO � RSHUDWLQJ PRGH� ,I WKH 0RGH &KDQJH %LW IRU DQ\ FKDQQHO

�� 0RGH &KDQJH %LW IRU FKDQQHO � LV �� WKH PRGH VHW RQ WKH IURQW�SDQHO VZLWFKHV LV UHDG�

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� WR �� 1RW XVHG LQ WKHVH PRGHV� /HDYH WKHVH ELWV VHW WR ��

,QSXW �� �&RXQWHU EXV\� 7KHVH ELWV DUH XVHG IRU KDQGVKDNLQJ ZLWK 5($'����

�,5 Q��� �� �&RXQWHU UHDG FRPSOHWH� DQG :5,7�����

�� �&RXQWHU ZULWH FRPSOHWH�

�� 1RW XVHG�

�� :'7 �ZDWFKGRJ WLPHU� (UURU )ODJ 7KH :'7 )ODJ ZLOO JR 21 ZKHQ DQ HUURU RFFXUV LQ WKH
&RXQWHU�

�� %DWWHU\ /RZ )ODJ 7KH %DWWHU\ /RZ )ODJ ZLOO JR 21 ZKHQ WKH EDWWHU\
YROWDJH GURSV LQGLFDWLQJ WKDW WKH EDWWHU\ QHHGV UHSODFHG�

�� 5HDGLQJ )ODJ 7KH 5HDGLQJ )ODJ ZLOO EH 21 ZKHQHYHU DQ\ RI WKH 0RGH
&KDQJH %LWV RU 3DUDPHWHU &KDQJH %LWV LV 21 �,5 Q� ELWV
�� WR ���� 7KH 5HDG )ODJ ZLOO EH 2)) ZKHQ DOO RI WKHVH
ELWV DUH 2))�

�� 1RW XVHG�

�� (QDEOHG )ODJ IRU FKDQQHO � $Q (QDEOH )ODJ ZLOO EH 21 ZKHQHYHU WKH &RXQWHU FDQ EH

�� (QDEOHG )ODJ IRU FKDQQHO � XVHG� &RXQWHU RSHUDWLRQ ZLOO EH GLVDEOHG IRU DQ\ FKDQQHO

�� (QDEOHG )ODJ IRU FKDQQHO � ZKRVH ELW LV 2))�

�� (QDEOHG )ODJ IRU FKDQQHO �

�� 2YHUIORZ )ODJ IRU FKDQQHO � $Q 2YHUIORZ )ODJ ZLOO WXUQ 21 ZKHQ WKH SUHVHQW YDOXH

�� 2YHUIORZ )ODJ IRU FKDQQHO � H[FHHGV )))) LQ JDWH ULQJ FRXQWHU PRGH� 7KH 2YHUIORZ

�� 2YHUIORZ )ODJ IRU FKDQQHO � )ODJV FDQ EH UHVHW YLD WKH &OHDU %LWV �VHH DERYH��

�� 2YHUIORZ )ODJ IRU FKDQQHO � 1RWH� 7KHVH ELWV DUH QRW XVHG LQ VDPSOLQJ FRXQWHU PRGH�

,�2 :RUG $OORFDWLRQ �,5 Q
DQG ,5 Q���

0HPRU\ $UHD $OORFDWLRQV 6HFWLRQ �ï�



��

�ï� 2YHUIORZ )ODJV DQG &OHDU %LWV
:KHQ WKH SUHVHQW YDOXH FRXQWHU H[FHHGV )))) IRU D FKDQQHO LQ WKH JDWH ULQJ
FRXQWHU PRGH� WKH 2YHUIORZ )ODJ IRU WKDW FKDQQHO ZLOO WXUQ 21� 7KHVH IODJV
FDQ EH FOHDUHG XVLQJ WKH &OHDU %LWV LQ ,5 Q� ELWV �� WR �� �ELWV ,5 �����
WKURXJK ,5 ����� LQ WKH H[DPSOH EHORZ��

7R UHVHW WKH 2YHUIORZ )ODJ LQ JDWH ULQJ FRXQWHU PRGH� WXUQ 21 WKH &OHDU %LW
IRU WKH FKDQQHO WR EH UHVHW� :KHQ WKH &RXQWHU GHWHFWV WKDW DQ\ RI WKH &OHDU
%LWV DUH 21� LW ZLOO WXUQ 21 WKH 5HDGLQJ )ODJ XQWLO DOO RI WKH &OHDU %LWV DUH
2))�

7KH IROORZLQJ SURJUDPPLQJ H[DPSOH VKRZV KRZ WR XVH WKH &OHDU %LWV WR WXUQ
2)) WKH 2YHUIORZ )ODJV� 7KH SURJUDP LV ZULWWHQ IRU D &����+ 3& DQG DV�
VXPHV WKDW WKH &RXQWHU LV DOORFDWHG ,5 ��� DQG ,5 ����

�����

����� �����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

'LIIHUHQWLDWHG VWDUW ELW

5HDGLQJ )ODJ 2YHUIORZ )ODJ �

2YHUIORZ )ODJ �

2YHUIORZ )ODJ �

2YHUIORZ )ODJ �

&OHDU %LW IRU FKDQQHO �

&OHDU %LW IRU FKDQQHO �

&OHDU %LW IRU FKDQQHO �

&OHDU %LW IRU FKDQQHO �

75 �

�ï� &KDQJLQJ 2SHUDWLQJ 0RGHV
7KH RSHUDWLQJ PRGH IRU DQ\ FKDQQHO FDQ EH FKDQJHG EHIRUH RU GXULQJ RSHUD�
WLRQ� 'HWDLOV DUH SURYLGHG LQ �ï� &RQWURO 3URFHGXUHV�

&KDQJLQJ 2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï� ,�2 6LJQDO 7LPLQJ
7KH IROORZLQJ WLPLQJ FKDUWV LOOXVWUDWH WKH UHODWLRQVKLSV EHWZHHQ LQSXWV DQG
RXWSXWV IRU WKH JDWH ULQJ FRXQWHU DQG VDPSOLQJ FRXQWHU PRGHV�

�ï�ï� *DWH 5LQJ &RXQWHU 0RGH
7KH QXPEHUHG VHFWLRQV RI WKH WLPLQJ FKDUW LQGLFDWH WKH IROORZLQJ�

�� �� ���� �� &RXQWHU RSHUDWLRQ EHJLQV ZKHQ H[WHUQDO JDWH LQSXW JRHV 21�
�� :KHQ WKH H[WHUQDO JDWH LQSXW JRHV 2))� WKH SUHVHQW YDOXH LV VWRUHG DV

WKH FRXQWHU UHDGRXW YDOXH DQG WKH SUHVHQW YDOXH FRXQWHU LV UHVHW�
�� ,I WKH SUHVHQW YDOXH H[FHHGV ))))� WKH 2YHUIORZ )ODJ ZLOO WXUQ 21 DQG

WKH SUHVHQW YDOXH FRXQWHU LPPHGLDWHO\ VWDUWV FRXQWLQJ DJDLQ IURP ��
�� 7KH 2YHUIORZ )ODJ LV WXUQHG 2)) ZKHQ WKH FRUUHVSRQGLQJ &OHDU %LW LV

WXUQHG 21 E\ WKH 3&�
�� ,I SRZHU LV LQWHUUXSWHG GXULQJ RSHUDWLRQ� WKH SUHVHQW YDOXH DQG FRXQWHU

UHDGRXW YDOXH DUH VWRUHG�
�� :KHQ SRZHU FRPHV EDFN RQ� WKH SUHVHQW YDOXH DQG FRXQWHU UHDGRXW

YDOXH DUH UHVWRUHG�
�� 7KH &RXQWHU FRQWLQXHV RSHUDWLRQ ZKHQ WKH JDWH LQSXW WXUQV 21�

21
2))

([WHUQDO JDWH LQSXW

3UHVHQW YDOXH
FRXQWHU
�ULQJ FRXQWHU�

&RXQWHU
UHDGRXW
YDOXH

2YHUIORZ )ODJ

3XOVH LQSXW

&OHDU %LW

))))

����

39�

39�

21
2))

21
2))

3RZHU
LQWHUUXSWLRQ

���

39�

39�

���

���

��� ��� ���

���

���

,�2 6LJQDO 7LPLQJ 6HFWLRQ �ï�



��

�ï�ï� 6DPSOLQJ &RXQWHU 0RGH
7KH QXPEHUHG VHFWLRQV RI WKH WLPLQJ FKDUW LQGLFDWH WKH IROORZLQJ�

�� �� ���� �� 7KH FRXQWHU FRQWLQXRXVO\ FRXQWV SXOVHV�
�� :KHQ WKH VHQVRU LQSXW FRPHV 21� WKH SUHVHQW YDOXH RI WKH FRXQWHU LV

VWRUHG DV WKH FRXQWHU UHDGRXW YDOXH�
�� :KHQ WKH SUHVHQW YDOXH H[FHHGV ))))� WKH SUHVHQW YDOXH FRXQWHU LP�

PHGLDWHO\ VWDUWV FRXQWLQJ DJDLQ IURP ��

���

���

���

���6HQVRU LQSXW

3XOVH LQSXW

3UHVHQW YDOXH
FRXQWHU
�LQFUHPHQWDO�

&RXQWHU
UHDGRXW
YDOXH

21
2))

))))

39�

39�

�

39�

39�

�

39�

39�

1RWH 7KH VDPSOLQJ FRXQWHU PRGH GRHV QRW DFWLYDWH WKH 2YHUIORZ )ODJV DQG GRHV
QRW VXSSRUW WKH H[WHUQDO RXWSXW� 7KH SUHVHQW YDOXH FDQQRW EH DFFHVVHG IURP
WKH 3&�

,�2 6LJQDO 7LPLQJ 6HFWLRQ �ï�



��

6(&7,21 �
$SSOLFDWLRQV ([DPSOHV

7KLV VHFWLRQ SURYLGHV H[DPSOHV RI V\VWHP VHWXSV� 3& SURFHVVLQJ� &RXQWHU VHWWLQJV� DQG RSHUDWLRQ IRU PRVW RI WKH &RXQWHU
RSHUDWLQJ PRGHV� 2QO\ GHWDLOV RI WKH DSSOLFDWLRQV DUH SURYLGHG� 5HIHU WR HDUOLHU VHFWLRQV RI WKLV PDQXDO IRU RSHUDWLRQDO
GHWDLOV IRU WKH &RXQWHU

�ï� 3UHVHW &RXQWHU 0RGHV � DQG � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6\VWHP 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0RGH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'DWD 3UHSDUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3URJUDPPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� *DWH 5LQJ &RXQWHU 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6\VWHP 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0RGH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'DWD 3UHSDUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3URJUDPPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6DPSOLQJ &RXQWHU 0RGH DQG 3UHVHW 7LPHU 0RGH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6\VWHP 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0RGH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'DWD 3UHSDUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3URJUDPPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 3UHVHW &RXQWHU 0RGHV � DQG �
7KLV H[DPSOH VKRZV KRZ RQH +LJK�VSHHG &RXQWHU 8QLW FDQ EH XVHG WR SUR�
YLGH WZR FRXQWHUV LQ SUHVHQW FRXQWHU PRGH � DQG RQH FRXQWHU LQ SUHVHW
FRXQWHU PRGH � WR IHHG� PHDVXUH� DQG FXW ZLUH�

�ï�ï� 6\VWHP 6HWXS

$ &����+ &38 5DFN HTXLSSHG ZLWK D +LJK�VSHHG &RXQWHU 8QLW DOORFDWHG
,5 ��� DQG ,5 ��� DQG D �*�$��,'��� '& ,QSXW 8QLW DOORFDWHG ,5 ��� DUH
VHW XS DV VKRZQ EHORZ�

6HQVRU LQSXWV
�� �� DQG �

+LJK�VSHHG &RXQWHU 8QLW

6WDUW VZLWFK

3XOVH LQSXWV

�� �� DQG �

%REELQ

,QFUHPHQWDO

HQFRGHU

0RWRU

&XWWHU

3&2. LQSXWV
�� �� DQG �

3KRWRHOHFWULF

VHQVRU WR
GHWHFW FXWWHU
WUDYHO

([WHUQDO RXWSXW �

6WDUW VZLWFK LQSXW

&����,'���

&����+
&38 5DFN

0RWRU FRQWUROOHU

2XWSXW

2XWSXW �

2XWSXW �
0RWRU 21

%UDNH 2XWSXW �

�ï�ï� :LULQJ

7KH IROORZLQJ ZLULQJ LV UHTXLUHG�

�� �� ���� �� 7KH VWDUW VZLWFK LV ZLUHG WR VHQVRU LQSXWV �� �� DQG � DQG WR WKH WHUPL�
QDOV IRU ELW �� RQ WKH '& ,QSXW 8QLW�

�� 7KH RXWSXW IURP WKH LQFUHPHQWDO HQFRGHU LV ZLUHG WR H[WHUQDO SXOVH LQ�
SXWV �� �� DQG ��

�� 7KH SKRWRHOHFWULF VZLWFK GHWHFWLQJ FXWWHU WUDYHO LV ZLUHG WR 3&2. LQSXWV
�� �� DQG ��

�� ([WHUQDO RXWSXW � LV ZLUHG WR WKH PRWRU·V 21 WHUPLQDO� H[WHUQDO RXWSXW �
LV ZLUHG WR WKH PRWRU·V EUDNH� DQG H[WHUQDO RXWSXW � LV ZLUHG WR DFWLYDWH
WKH FXWWHU� ([WHUQDO RXWSXW � LV DOVR ZLUHG WR WKH WHUPLQDOV IRU ELW �� RQ
WKH '& ,QSXW 8QLW�

3UHVHW &RXQWHU 0RGHV � DQG � 6HFWLRQ �ï�
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�ï�ï� 0RGH 6HWWLQJV
7KH PRGH VZLWFKHV DUH VHW DV IROORZV�

6ZLWFK &KDQQHO 3K\VLFDO VHWWLQJ 2SHUDWLQJ PRGH

6:� � � 3UHVHW FRXQWHU PRGH �

6:� � � 3UHVHW FRXQWHU PRGH �

6:� � � 3UHVHW FRXQWHU PRGH �

6:� � $Q\ YDOXH � WR ) 'LVDEOHG

�ï�ï� 2SHUDWLRQ
7KH YDULRXV LQSXW DQG RXWSXWV XVHG LQ WKLV VHWXS DUH VKRZQ LQ WKH IROORZLQJ
WLPLQJ FKDUW� 7KH RSHUDWLRQ ZRUNV DV IROORZV�

�� �� ���� �� :KHQ WKH VWDUW VZLWFK LV SUHVVHG� VHQVRU LQSXWV �� �� DQG � WXUQ 21 DQG�
LI WKH FXWWHU WUDYHO VHQVRU �3&2. LQSXWV �� �� DQG �� LV 2))� WKH PRWRU
DQG FRXQWHUV DUH VWDUWHG DQG WKH EUDNH LV WXUQHG 2))� ,I WKH FXWWHU WUDYHO
VHQVRU LV 21� RSHUDWLRQ LV QRW EHJXQ DQG WKH EUDNH UHPDLQV 21�

�� 7KH PRWRU LV WXUQHG 2)) EHIRUH WKH WDUJHW SRVLWLRQ WR DOORZ IRU LQHUWLD�
�� 7KH EUDNH LV WXUQHG 21 MXVW EHIRUH WKH WDUJHW SRVLWLRQ�
�� :KHQ WKH WDUJHW SRVLWLRQ LV UHDFKHG� WKH FXWWHU LV DFWLYDWHG�
7KH SUHVHW FRXQWV $� %� DQG & SOXV WKH RXWSXW WLPH 7 PXVW EH LQSXW LQWR WKH
3& DQG ZULWWHQ WR WKH &RXQWHU �VHH �ï�ï� 'DWD 3UHSDUDWLRQV��

%

$

& 7

6WDUW VZLWFK �VHQVRU
LQSXWV �� �� DQG ��

3&2. LQSXWV �� ��
DQG � �FXWWHU 2.�

3UHVHW YDOXH IRU

FKDQQHO �

([WHUQDO RXWSXW IRU
FKDQQHO � �PRWRU GULYH�

3UHVHW YDOXH IRU

FKDQQHO �

([WHUQDO RXWSXW
IRU
FKDQQHO � �EUDNH�

3UHVHW YDOXH IRU

FKDQQHO �

([WHUQDO RXWSXW IRU

FKDQQHO � �FXWWHU�

21
2))

21
2))

21
2))

21
2))

21
2))

�ï�ï� 'DWD 3UHSDUDWLRQV
7KH IROORZLQJ GDWD PXVW EH LQSXW LQWR WKH 3& LQ DGYDQFH XVLQJ D 3URJUDP�
PLQJ &RQVROH� ZULWLQJ IURP ZLWKLQ WKH SURJUDP� HWF�

:RUG &RQWHQWV )RUP 6HWWLQJ $SSOLFDWLRQ

'0 ���� ���� +H[DGHFLPDO ���� FRXQWV $ �OHQJWK RI PRWRU GULYH�

'0 ���� ���� +H[DGHFLPDO ���� FRXQWV % �OHQJWK IRU WXUQLQJ 2)) EUDNH�

'0 ���� $��� +H[DGHFLPDO $��� FRXQWV & �OHQJWK XQWLO FXWWHU LV DFWLYDWHG�

'0 ���� ���� %&' ��� PV 7 �WLPH SHULRG IRU FXWWHU DFWLYDWLRQ�

3UHVHW &RXQWHU 0RGHV � DQG � 6HFWLRQ �ï�
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�ï�ï� 3URJUDPPLQJ
7KH IROORZLQJ SURJUDP VHFWLRQ LV XVHG WR FRQWURO RSHUDWLRQ� 7KH ILUVW RXWSXW�
,5 ������ WXUQV 21 ZKHQ RSHUDWLRQ KDV VWDUWHG DV LQGLFDWHG E\ ,5 ������
ZKLFK LV FRQWUROOHG LQGLUHFWO\ E\ WKH VWDUW VZLWFK WKURXJK WKH '& ,QSXW 8QLW�

7KH ODVW RXWSXW� ,5 ����� WXUQV 21 WR SURYLGH DQ H[WHUQDO VLJQDO WKDW WKH FXW�
WLQJ RSHUDWLRQ KDV EHHQ FRPSOHWHG� 7KLV ELW LV FRQWUROOHG E\ ,5 ����� IURP
WKH ILUVW LQVWUXFWLRQ OLQH �LQGLFDWLQJ WKDW WKH RSHUDWLRQ KDV VWDUWHG� DQG E\
,5 ������ ZKLFK LV FRQWUROOHG E\ ,5 ������ ,5 ����� LV FRQWUROOHG LQGLUHFWO\ E\
WKH &RXQWHU·V H[WHUQDO RXWSXW �� ZKLFK DOVR DFWLYDWHV WKH FXWWHU�

�����

�����

�����

�����

�����

�����

�����

',)'���� �����

�����

�����

(QDEOHG )ODJ � (QDEOHG )ODJ � (QDEOHG )ODJ �

([WHUQDO RXWSXW �

�����

6WDUW VZLWFK

�ï� *DWH 5LQJ &RXQWHU 0RGH
7KLV H[DPSOH VKRZV KRZ RQH +LJK�VSHHG &RXQWHU 8QLW FDQ EH XVHG WR PHD�
VXUH WKH OHQJWKV RI SURGXFWV SDVVLQJ E\ RQ D FRQYH\RU EHOW XVLQJ WKH JDWH
ULQJ FRXQWHU PRGH�

�ï�ï� 6\VWHP 6HWXS
$ &����+ &38 5DFN HTXLSSHG ZLWK D +LJK�VSHHG &RXQWHU 8QLW DOORFDWHG
,5 ��� DQG ,5 ��� DQG D �*�$��,'��� '& ,QSXW 8QLW DOORFDWHG ,5 ��� DUH
VHW XS DV VKRZQ EHORZ�

([WHUQDO JDWH LQSXW

IRU FKDQQHO �
3KRWRHOHFWULF

VHQVRU WR GH�
WHFW SURGXFW

3URGXFW

,QFUHPHQWDO HQFRGHU

3XOVH LQSXW IRU FKDQQHO �

,QSXW IURP
SKRWRHOHFWULF VHQVRU

+LJK�VSHHG &RXQWHU 8QLW &����,'���

&����+
&38 5DFN

*DWH 5LQJ &RXQWHU 0RGH 6HFWLRQ �ï�



��

�ï�ï� :LULQJ
7KH IROORZLQJ ZLULQJ LV UHTXLUHG�

�� �� ���� �� 7KH RXWSXW IURP WKH LQFUHPHQWDO HQFRGHU LV ZLUHG WR WKH H[WHUQDO SXOVH
LQSXW ��

�� 7KH SKRWRHOHFWULF VHQVRU GHWHFWLQJ WKH SURGXFW LV ZLUHG WR WKH H[WHUQDO
JDWH LQSXW DQG WR WKH WHUPLQDOV IRU ELW �� RQ WKH '& ,QSXW 8QLW�

�ï�ï� 0RGH 6HWWLQJV
7KH PRGH VZLWFKHV DUH VHW DV IROORZV�

6ZLWFK &KDQQHO 3K\VLFDO VHWWLQJ 2SHUDWLQJ PRGH

6:� � � *DWH ULQJ FRXQWHU PRGH

6:� � $Q\ YDOXH � WR ) 'LVDEOHG

6:� � $Q\ YDOXH � WR ) 'LVDEOHG

6:� � $Q\ YDOXH � WR ) 'LVDEOHG

�ï�ï� 2SHUDWLRQ
:KLOH WKH SKRWRHOHFWULF VHQVRU GHWHFWV WKH SURGXFW� WKH SXOVHV LQSXW IURP WKH
LQFUHPHQWDO HQFRGHU DUH FRXQWHG� :KHQ WKH SKRWRHOHFWULF VHQVRU JRHV 2))�
WKH JDWH LQSXW WR WKH &RXQWHU JRHV 2)) DQG WKH FRXQWHU UHDGRXW YDOXH WUDQV�
IHUUHG WR WKH 3& LV SURFHVVHG WR GHWHUPLQH LI WKH GLPHQVLRQ LV ZLWK VSHFLILFD�
WLRQV�

3& SURFHVVLQJ

3XOVH LQSXW IRU

FKDQQHO �
([WHUQDO JDWH LQ�
SXW IRU FKDQQHO �

3UHVHQW YDOXH
FRXQWHU

3&

�ï�ï� 'DWD 3UHSDUDWLRQV
$OWKRXJK LW LV QRW QHFHVVDU\ WR ZULWH GDWD WR WKH &RXQWHU� WKH IROORZLQJ ZRUGV
DUH VHW DVLGH WR UHDG RXW WKH FRXQWHU YDOXHV�

:RUG &RQWHQWV )RUP 6HWWLQJ $SSOLFDWLRQ

'0 ���� $Q\WKLQJ 1$ 1$ :KHQ 5($'���� LV XVHG WR DFFHVV WKH FRXQWHU

'0 ���� UHDGRXW YDOXH IRU FKDQQHO �� ILYH ZRUGV PXVW

'0 ���� EH DFFHVVHG� 7KH ILUVW IRXU ZRUGV DUH QRW

'0 ���� XVHG� EXW FDQQRW EH XVHG IRU DQ\WKLQJ HOVH�

'0 ���� &RXQWHU UHDGRXW +H[DGHFLPDO 1$ 8VHG WR KROG WKH FRXQWHU UHDGRXW YDOXH�

7KH IROORZLQJ ZRUGV DUH XVHG WR KROG WKH FRPSDULVRQ YDOXHV DQG VXEWUDFWLRQ
UHVXOWV XVHG WR GHWHUPLQH LI WKH SURGXFW OHQJWK LV ZLWKLQ WKH GHVLUHG OLPLWV� 7KH
XSSHU DQG ORZHU OLPLWV ZRXOG QHHG WR EH LQSXW LQ DGYDQFH�

:RUG )RUP &RQWHQWV

'0 ���� +H[DGHFLPDO /RZHU OLPLW

'0 ���� +H[DGHFLPDO 8SSHU OLPLW

'0 ���� +H[DGHFLPDO 6XEWUDFWLRQ UHVXOWV

*DWH 5LQJ &RXQWHU 0RGH 6HFWLRQ �ï�
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�ï�ï� 3URJUDPPLQJ
7KH IROORZLQJ SURJUDP VHFWLRQ LV XVHG WR FRQWURO RSHUDWLRQ� 7KH ILUVW OLQH LV
XVHG WR DFWLYDWH 5($'���� RQFH HDFK WLPH WKH SKRWRHOHFWULF VHQVRU WXUQV
2))� ,I WKH UHDG LV VXFFHVVIXO� ,5 ����� ZLOO DFWLYDWH WKH FRPSDULVRQ SURFHVV�

7KH ILUVW VXEWUDFWLRQ �6%%����� FRPSDUHV WKH FRXQWHU UHDGRXW YDOXH ZLWK WKH
ORZHU OLPLW� ,I WKH VXEWUDFWLRQ UHVXOWV LQ D FDUU\� ,5 ����� ZLOO EH WXUQHG 21 WR
LQGLFDWH WKDW WKH OHQJWK ZDV WRR VPDOO� ,5 ����� ZLOO EH UHVHW WKH QH[W WLPH
WKH SKRWRHOHFWULF VHQVRU JRHV 21�

7KH VHFRQG VXEWUDFWLRQ FRPSDUHV WKH FRXQWHU UHDGRXW YDOXH ZLWK WKH XSSHU
OLPLW� ,I WKH VXEWUDFWLRQ UHVXOWV LQ D FDUU\� ,5 ����� ZLOO EH WXUQHG 21 WR LQGL�
FDWH WKDW WKH OHQJWK ZDV WRR ODUJH� ,5 ����� ZLOO EH UHVHW WKH QH[W WLPH WKH
SKRWRHOHFWULF VHQVRU JRHV 21�

,I QHLWKHU ,5 ����� QRU ,5 ����� KDYH EHHQ WXUQHG 21 DQG WKH SKRWRHOHFWULF
VHQVRU LV 2))� ,5 ����� ZLOO EH WXUQHG 21 WR LQGLFDWH WKDW WKH OHQJWK ZDV
ZLWKLQ VSHFLILFDWLRQV�
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'0 ����

�����

�����

�����

����� �����

.((3
�����

)URP SKRWRHOHFWULF VHQVRU

(TXDOV IODJ

$OZD\V 21 )ODJ

)URP SKRWRHOHFWULF VHQVRU

$OZD\V 21 )ODJ

&DUU\ )ODJ

)URP SKRWRHOHFWULF VHQVRU

&DUU\ )ODJ

´7RR VPDOOµ RXWSXW

´7RR ODUJHµ RXWSXW

´/HQJWK 2.µ RXWSXW

*DWH 5LQJ &RXQWHU 0RGH 6HFWLRQ �ï�
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�ï� 6DPSOLQJ &RXQWHU 0RGH DQG 3UHVHW 7LPHU 0RGH �
7KLV H[DPSOH VKRZV KRZ RQH +LJK�VSHHG &RXQWHU 8QLW FDQ EH XVHG WR PHD�
VXUH WKH SXOVH UHVROXWLRQ RI DQ LQFUHPHQWDO HQFRGHU XVLQJ RQH FKDQQHO LQ WKH
VDPSOLQJ FRXQWHU PRGH DQG DQRWKHU LQ WKH SUHVHW WLPHU PRGH�

�ï�ï� 6\VWHP 6HWXS
$ &����+ &38 5DFN HTXLSSHG ZLWK D +LJK�VSHHG &RXQWHU 8QLW DOORFDWHG
,5 ��� DQG ,5 ��� DQG D �*�$��,'��� '& ,QSXW 8QLW DOORFDWHG ,5 ��� DUH
VHW XS DV VKRZQ EHORZ�

([WHUQDO SXOVH LQSXW

,QFUHPHQWDO HQFRGHU

6SHHG� ����� USP

0RWRU

3KRWRHOHFWULF VHQVRU

WR GHWHFW WLPLQJ VORW

6HQVRU LQSXWV � DQG �

([WHUQDO RXWSXW �

+LJK�VSHHG &RXQWHU 8QLW &����,'���

&����+
&38 5DFN

�ï�ï� :LULQJ
7KH IROORZLQJ ZLULQJ LV UHTXLUHG�

�� �� ���� �� 7KH RXWSXW IURP WKH LQFUHPHQWDO HQFRGHU LV ZLUHG WR WKH H[WHUQDO SXOVH
LQSXW ��

�� 7KH SKRWRHOHFWULF VHQVRU GHWHFWLQJ WKH VORW LV ZLUHG WR VHQVRU LQSXWV �
DQG ��

�� 7KH 3&2. LQSXWV � DQG � DUH ZLUHG VR WKDW WKH\ UHPDLQ 21�
�� 2XWSXW � LV ZLUHG WR WKH WHUPLQDOV IRU ELW �� RQ WKH '& ,QSXW 8QLW�

�ï�ï� 0RGH 6HWWLQJV
7KH PRGH VZLWFKHV DUH VHW DV IROORZV�

6ZLWFK &KDQQHO 3K\VLFDO VHWWLQJ 2SHUDWLQJ PRGH

6:� � � 6DPSOLQJ FRXQWHU PRGH

6:� � � 3UHVHW WLPHU PRGH � DW �� N+]

6:� � $Q\ YDOXH � WR ) 'LVDEOHG

6:� � $Q\ YDOXH � WR ) 'LVDEOHG

6DPSOLQJ &RXQWHU 0RGH DQG 3UHVHW 7LPHU 0RGH � 6HFWLRQ �ï�



��

�ï�ï� 2SHUDWLRQ
:KHQ WKH SKRWRHOHFWULF VHQVRU GHWHFWV WKH VORW� ERWK D VDPSOLQJ FRXQWHU
�FKDQQHO �� DQG D SUHVHW WLPHU LQ PRGH � �FKDQQHO �� DUH VWDUWHG� :KHQ WKH
SUHVHW WLPH H[SLUHV� WKH RXWSXW IURP WKH WLPHU �H[WHUQDO RXWSXW �� LV XVHG WR
DFWLYDWH UHDGLQJ RI WKH QXPEHU RI SXOVHV IURP WKH LQFUHPHQWDO HQFRGHU�

7KH SUHVHW WLPH 7 IRU FKDQQHO � PXVW EH LQSXW LQWR WKH 3& DQG ZULWWHQ WR WKH
&RXQWHU �VHH �ï�ï� 'DWD 3UHSDUDWLRQV��

7 7 7

39� 39� 39�

)LUVW VDPSOH 6HFRQG VDPSOH 7KLUG VDPSOH

3XOVH LQSXW IRU

FKDQQHO �

&RXQWHU YDOXH 39� &RXQWHU YDOXH 39�
&RXQWHU YDOXH 39�

6HQVRU LQSXWV
IRU FKDQQHO �
DQG �

3UHVHQW YDOXH
IRU FKDQQHO �

5HDGRXW YDOXH
IRU FKDQQHO �

([WHUQDO RXWSXW
IRU FKDQQHO �

�ï�ï� 'DWD 3UHSDUDWLRQV
7KH IROORZLQJ GDWD PXVW EH LQSXW LQWR WKH 3& LQ DGYDQFH XVLQJ D 3URJUDP�
PLQJ &RQVROH� ZULWLQJ IURP ZLWKLQ WKH SURJUDP� HWF�

:RUG &RQWHQWV )RUP 6HWWLQJ $SSOLFDWLRQ

'0 ���� ���� 1$ 1$ 1RW XVHG� GHVLJQDWHG IRU ZULWLQJ ZLWK '0 ����

'0 ���� ���� %&' �� PV 3UHVHW WLPHU IRU FKDQQHO �

7KH IROORZLQJ ZRUG LV XVHG WR KROG WKH FRXQWHU UHDGRXW YDOXH IURP FKDQQHO �

:RUG )RUP &RQWHQWV

'0 ���� +H[DGHFLPDO &RXQWHU UHDGRXW YDOXH IURP FKDQQHO ��
L�H�� WKH QXPEHU RI SXOVHV FRXQWHG ZKLOH
WKH WLPHU LQ FKDQQHO � ZDV WLPLQJ RXW�

�ï�ï� 3URJUDPPLQJ
7KH IROORZLQJ SURJUDP VHFWLRQ LV XVHG WR UHDG RXW WKH FRXQWHU YDOXH HDFK
WLPH ,5 ����� WXUQV 21� ,5 ����� LV FRQWUROOHG LQGLUHFWO\ E\ WKH &RXQWHU·V
H[WHUQDO RXWSXW � WKURXJK WKH '& ,QSXW 8QLW

',)'���� ����

�����

5($'����

�����

���

'0 ����

�����

6DPSOLQJ &RXQWHU 0RGH DQG 3UHVHW 7LPHU 0RGH � 6HFWLRQ �ï�



��

6(&7,21 ��
7URXEOHVKRRWLQJ DQG 0DLQWHQDQFH

7KLV VHFWLRQ SURYLGH LQIRUPDWLRQ IRU WURXEOHVKRRW &RXQWHU HUURU DQG RWKHU LQIRUPDWLRQ UHODWHG WR ORQJ�WHUP WURXEOH�IUHH
&RXQWHU DSSOLFDWLRQ

��ï� (UURU ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��ï� (UURU )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��ï� ,QVSHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��ï� 5HSODFHPHQW 3DUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��ï� +DQGOLQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��ï� (UURU ,QGLFDWRUV

7KHUH DUH WZR HUURU LQGLFDWRUV RQ WKH IURQW SDQHO WKDW FDQ EH XVHG IRU WURXEOH�
VKRRWLQJ� ,I HLWKHU RI WKHVH LQGLFDWRUV OLJKWV� SURFHHG DV GHVFULEHG LQ WKH IRO�
ORZLQJ WDEOH�

,QGLFDWRU &DXVH RI HUURU &RUUHFWLYH PHDVXUH

:'7 HUURU LQGLFDWRU� :'7 7KH ZDWFKGRJ WLPHU KDV GHWHFWHG DQ HUURU LQ
&RXQWHU RSHUDWLRQ�

3UHVV WKH UHVHW VZLWFK WR UHVHW WKH &RXQWHU�

%DWWHU\ ORZ LQGLFDWRU� %$7 7KH EDWWHU\ VXSSO\ YROWDJH KDV GURSSHG
EHFDXVH WKH EDWWHU\ LV H[KDXVWHG RU WKH
FRQQHFWRU LV ORRVH�

&KHFN WR EH VXUH WKH EDWWHU\ LV SURSHUO\
FRQQHFWHG� ,I WKH EDWWHU\ FRQQHFWLRQ LV RND\�
UHSODFH WKH EDWWHU\ ZLWK D QHZ RQH�

��ï� (UURU )ODJV

7KHUH DUH IRXU W\SHV RI HUURU IODJV DYDLODEOH LQ WKH ZRUG RXWSXW IURP WKH
&RXQWHU WR WKH 3& WKDW FDQ EH XVHG IRU WURXEOHVKRRWLQJ� ,I DQ\ RI WKHVH IODJV
WXUQ 21� SURFHHG DV GHVFULEHG LQ WKH IROORZLQJ WDEOH� 7KH ODVW IODJV �2YHUIORZ
)ODJV� DUH QRW QHFHVVDULO\ LQGLFDWLRQV RI DQ HUURU� EXW DQ LQGLFDWLRQ WKDW WKH
FRXQWHU KDV H[FHHGHG )))) DQG UHVWDUWHG IURP �� 5HIHU WR 6HFWLRQ � 'DWD
&RQILJXUDWLRQ IRU GHWDLOV�

)ODJ &DXVH RI HUURU &RUUHFWLYH PHDVXUH

:'7 (UURU )ODJ 7KH ZDWFKGRJ WLPHU KDV GHWHFWHG DQ HUURU LQ
&RXQWHU RSHUDWLRQ�

3UHVV WKH UHVHW VZLWFK WR UHVHW WKH &RXQWHU�

%DWWHU\ (UURU )ODJ 7KH EDWWHU\ VXSSO\ YROWDJH KDV GURSSHG
EHFDXVH WKH EDWWHU\ LV H[KDXVWHG RU WKH
FRQQHFWRU LV ORRVH�

&KHFN WR EH VXUH WKH EDWWHU\ LV SURSHUO\
FRQQHFWHG� ,I WKH EDWWHU\ FRQQHFWLRQ LV RND\�
UHSODFH WKH EDWWHU\ ZLWK D QHZ RQH�

(QDEOHG )ODJV �RQH IRU
HDFK FKDQQHO�

&RXQWLQJ�WLPLQJ RSHUDWLRQV FDQQRW EH
VWDUWHG EHFDXVH RI LQFRUUHFW SDUDPHWHUV RU
EHFDXVH WKH FRXQWHU FOHDU LQSXW LV 21�

&KHFN WKH PRGH VHWWLQJV DQG SDUDPHWHUV
DQG FRUUHFW WKHP LI QHFHVVDU\� %H VXUH WKDW
RSHUDWLQJ PRGHV KDYH EHHQ LQLWLDOL]HG ZLWK
WKH 0RGH &KDQJH %LWV� &KHFN WKH VWDWXV RI
WKH FRXQWHU FOHDU LQSXW�

2YHUIORZ )ODJV �RQH IRU
HDFK FKDQQHO�

7KH SUHVHQW FRXQW KDV H[FHHGHG )))) LQ
WKH JDWH ULQJ FRXQWHU PRGH�

7DNH WKH DSSURSULDWH SURJUDPPLQJ DFWLRQ IRU
\RX DSSOLFDWLRQ DQG UHVHW WKH IODJ XVLQJ WKH
&OHDU %LWV�

��ï� ,QVSHFWLRQV

7KH IROORZLQJ VKRXOG EH SHULRGLFDOO\ FKHFNHG�

,QVSHFWLRQ ,WHP &ULWHULD

$PELHQW FRQGLWLRQV $PELHQW RSHUDWLQJ WHPSHUDWXUH 0XVW EH EHWZHHQ �� DQG ���&�

$PELHQW RSHUDWLQJ KXPLGLW\ 0XVW EH EHWZHHQ ��� DQG ��� ZLWK QR FRQGHQVDWLRQ�

'XVW DQG RWKHU GHEULV &RXQWHU PXVW EH IUHH RI GXVW DQG GHEULV�

,QVWDOODWLRQ 0RXQWLQJ WR 5DFN 0XVW EH PRXQWHG ILUPO\ WR 5DFN�

&DEOH FRQQHFWLRQV &DEOHV PXVW EH FRQQHFWHG ILUPO\ DQG VFUHZV WLJKW�

&RQQHFWLQJ FDEOHV 0XVW EH QR PDOIRUPDWLRQ RU H[WHUQDO GDPDJH�

,QVSHFWLRQV 6HFWLRQ ��ï�



��

��ï� 5HSODFHPHQW 3DUWV
$OZD\V NHHS D VSDUH +LJK�VSHHG &RXQWHU 8QLW RQ KDQG IRU LPPHGLDWH UH�
SODFHPHQW LI UHTXLUHG� 7KH RQO\ UHSODFHPHQW SDUW UHTXLUHG ZLWKLQ WKH &RXQWHU
LV D EDWWHU\�

7KH EDWWHU\ LV SURYLGHG DV D VHW� PRGHO QXPEHU �*�$��%$7��� 7KH EDWWHU\
ZLOO ODVW DSSUR[LPDWHO\ � \HDUV DW ���&� OHVV DW KLJKHU WHPSHUDWXUHV� 7KH
EDWWHU\ PXVW EH UHSODFHG ZLWKLQ D ZHHN DIWHU WKH EDWWHU\ ORZ LQGLFDWRU RQ WKH
IURQW SDQHO RI WKH &RXQWHU ILUVW OLJKWV�

'$1*(5� 1HYHU VKRUW WKH SRVLWLYH DQG QHJDWLYH WHUPLQDOV� QHYHU DWWHPSW WR UHFKDUJH RU
GLVPDQWOH WKH EDWWHU\� DQG QHYHU SODFH WKH EDWWHU\ LQWR D ILUH RU IXUQDFH� 7KH
EDWWHU\ PD\ H[SORGH� UXSWXUH� RU OHDN UHVXOWLQJ LQ VHULRXV LQMXU\�

��ï� +DQGOLQJ 3UHFDXWLRQV
$ELGH E\ WKH IROORZLQJ SUHFDXWLRQV ZKHQ KDQGOLQJ WKH &RXQWHU�

�� �� ���� �� $OZD\V WXUQ 2)) WKH SRZHU VXSSO\ EHIRUH UHSODFH WKH &RXQWHU�
�� $IWHU UHSODFLQJ WKH &RXQWHU� FKHFN WKH QHZ &RXQWHU WR EH VXUH LW LV RSHU�

DWLQJ QRUPDOO\�
�� :KHQ UHWXUQLQJ D &RXQWHU IRU UHSDLUV� DWWDFK D GHWDLOHG GHVFULSWLRQ RI

WKH DSSOLFDWLRQ LQ ZKLFK LW ZDV XVHG DQG WKH HUURUV WKDW RFFXUUHG�

+DQGOLQJ 3UHFDXWLRQV 6HFWLRQ ��ï�



��

$SSHQGL[ $
6SHFLILFDWLRQV

*HQHUDO 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQ

1R� RI RSHUDWLQJ FKDQQHOV � FKDQQHOV PD[LPXP �HDFK FKDQQHO LQGLYLGXDOO\ RSHUDEOH�

2SHUDWLQJ PRGHV 7KH IROORZLQJ VL[ PRGHV DUH DYDLODEOH IRU HDFK RI WKH IRXU FRXQWHU FKDQQHOV�

3UHVHW WLPHU PRGH �� SUHVHW WLPHU PRGH �� SUHVHW FRXQWHU PRGH �� SUHVHW FRXQWHU PRGH
�� JDWH ULQJ FRXQWHU PRGH� DQG VDPSOLQJ FRXQWHU PRGH

$Q\ RU DOO RI WKH RSHUDWLQJ PRGHV FDQ EH XVHG LQ WKH VDPH &RXQWHU 8QLW�

([WHUQDO
LQSXWV

,QSXW VLJQDOV 7KH IROORZLQJ LQSXWV DUH XVHG� SXOVH LQSXWV� 3/ � WR 3/ �� VHQVRU LQSXWV� 61 � WR 61 ��
3&2. LQSXWV 3& � WR 3& �� FRXQWHU FOHDU LQSXW�V && � WR && ��

(DFK LQSXW QXPEHU FRUUHVSRQGV WR D FKDQQHO� L�H�� HDFK FKDQQHO KDV RQH RI HDFK LQSXW�

6LJQDO OHYHO �� 9'&

([WHUQDO
RXWSXWV

2XWSXW VLJQDOV ([WHUQDO RXWSXWV� 287 � WR �

(DFK RXWSXW QXPEHU FRUUHVSRQGV WR D FKDQQHO� L�H�� HDFK FKDQQHO KDV RQH RXWSXW�

6ZLWFKLQJ FDSDFLW\ � WR �� 9'& �RSHQ FROOHFWRU RXWSXW�

,QWHUQDO FXUUHQW FRQVXPSWLRQ ��� $ DW � 9'& PD[LPXP �VXSSOLHG IURP %DFNSODQH�

([WHUQDO SRZHU VXSSO\ �� P$ DW �� 9'& ���� PD[LPXP �IRU HDFK RI � FLUFXLWV�

'LPHQVLRQV �PP� ��� [ ���� [ �� PP �+[:['�

:HLJKW ��� J PD[LPXP �ZLWKRXW FRQQHFWRUV�

%DWWHU\ OLIH � \HDUV DW ���& �%DWWHU\ OLIH LV VKRUWHQHG DW KLJKHU WHPSHUDWXUHV��

,QSXW 6SHFLILFDWLRQV
,QSXWV ,QSXW VLJQDOV� VHQVRU LQSXWV� SXOVH LQSXWV� 3&2. LQSXWV� FRXQWHU FOHDU LQSXWV

,QSXW YROWDJH �� 9'& ����

,QSXW FXUUHQW � P$ W\SLFDO ���� WR �� P$� SHU LQSXW

0LQLPXP 21 YROWDJH ���� 9'&

0D[LPXP 2)) YROWDJH ��� 9'&

0LQLPXP UHVSRQVH SXOVH
�PD[LPXP UHVSRQVH
IUHTXHQF\� �� .+]�

,QSXW ULVH�IDOO WLPH RI VHQVRU LQSXWV� SXOVH LQSXWV� 3&2. LQSXWV� ��� PV PD[LPXP

&RXQWHU FOHDU LQSXW VLJQDO 21 OHYHO PXVW EH PDLQWDLQHG IRU DW OHDVW � PV�

���

���

�� PV PLQ�

�� PV PLQ� �� PV PLQ�

��� PV PD[� ��� PV PD[�



$SSHQGL[ $6SHFLILFDWLRQV

��

2XWSXW 6SHFLILFDWLRQV
2XWSXW ([WHUQDO RXWSXW VLJQDO

0D[LPXP VZLWFKLQJ
FDSDFLW\

��� P$����� 9'& � ���
��� P$ PD[LPXP�FRPPRQ �����P$ IXVH LQ HDFK RI � FLUFXLWV�

0LQLPXP VZLWFKLQJ
FDSDFLW\

� P$ DW � 9'&

2XWSXW 2SHQ FROOHFWRU

/HDNDJH FXUUHQW ��� P$ PD[LPXP

5HVLGXDO YROWDJH ��� 9 PD[LPXP

21�2)) GHOD\ &RXQWHU SURFHVVLQJ WLPH � �� PV �ZLWK D ORDG FXUUHQW RI � P$ PLQLPXP�

([WHUQDO SRZHU VXSSO\ �� 9'& ���� ��� P$ PD[LPXP DW ���� 9'&� IRU HDFK RI � FLUFXLWV

2XWSXW SXOVH ��P$ PLQLPXP ORDG FXUUHQW 2XWSXW ULVH�IDOO WLPH �� PV PD[LPXP


2XWSXW SXOVH ZLGWK FDQ EH VHW E\ WKH XVHU�

���

���


 


��� PV PD[� ��� PV PD[�

6LJQDO OHYHO $OO RXWSXW OHYHOV DUH DFWLYH ORZ�



��

$SSHQGL[ %
6ZLWFK 6HWWLQJV DQG 0HPRU\ $UHD $OORFDWLRQV

6ZLWFK 6HWWLQJV
6ZLWFK VHWWLQJ 0HDQLQJ

� 6HWV WLPHU PRGH � XVLQJ WKH ���N+] LQWHUQDO FORFN�

� 6HWV WLPHU PRGH � XVLQJ WKH ��N+] LQWHUQDO FORFN�

� 6HWV WLPHU PRGH � XVLQJ WKH ���N+] LQWHUQDO FORFN�

� 6HWV WLPHU PRGH � XVLQJ WKH ��N+] LQWHUQDO FORFN�

� 6HWV FRXQWHU PRGH ��

� 6HWV FRXQWHU PRGH ��

� 6HWV JDWH ULQJ FRXQWHU PRGH�

� 6HWV VDPSOLQJ FRXQWHU PRGH�

� WR ) 6HWV WKH FRXQWHU�WLPHU WR XQXVHG�

0HPRU\ $UHD $OORFDWLRQV
3UHVHW 7LPHU 0RGHV � DQG �
:RUGV IRU ,�2 :5,7( ,QVWUXFWLRQV
:RUG &KDQQHO 'HVFULSWLRQ

'0 P � 3UHVHW WLPHV� 8VHG LQ ERWK PRGHV � DQG �� 0XVW EH EHWZHHQ ��� DQG ��� LQ %&'�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

6HW %�� WR %�� WR �� � � � �

'0 P�� � �� N+] 1RW XVHG� [��� [��� [��� PV

'0 P�� � � N+] 1RW XVHG� [��� [��ï� [��ï� V

'0 P�� � 2XWSXW WLPHV IRU H[WHUQDO RXWSXWV IRU SUHVHW WLPHU PRGH �� 0XVW EH EHWZHHQ ��� DQG ��� LQ %&'�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

6HW %�� WR %�� WR �� � � � �

'0 P�� � 1RW XVHG� [��� [��� [��� PV

'0 P�� �

,�2 :RUG $OORFDWLRQ �,5 Q DQG ,5 Q���
:RUG %LW�V� 1DPH

2XWSXW �� �3& EXV\�

�,5 Q� �� �3& ZULWH FRPSOHWH�

�� �3& UHDG FRPSOHWH�

�� WR �� 1RW XVHG LQ WKLV RSHUDWLQJ PRGH�

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� 0RGH &KDQJH %LW IRU FKDQQHO �

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO �

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO �

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO �

�� 3DUDPHWHU &KDQJH %LW IRU FKDQQHO �

:RUG %LW�V� 1DPH

,QSXW �� �7LPHU EXV\�

�,5 Q��� �� �7LPHU UHDG FRPSOHWH�

�� �7LPHU ZULWH FRPSOHWH�

�� 1RW XVHG�

�� :'7 �ZDWFKGRJ WLPHU� (UURU )ODJ

�� %DWWHU\ /RZ )ODJ

�� 5HDGLQJ )ODJ

�� 1RW XVHG�

�� (QDEOHG )ODJ IRU FKDQQHO �

�� (QDEOHG )ODJ IRU FKDQQHO �

�� (QDEOHG )ODJ IRU FKDQQHO �

�� (QDEOHG )ODJ IRU FKDQQHO �

�� WR �� 1RW XVHG LQ WKLV RSHUDWLQJ PRGH�



$SSHQGL[ %6ZLWFK 6HWWLQJV DQG 0HPRU\ $UHD $OORFDWLRQV

��

3UHVHW &RXQWHU 0RGHV � DQG �
:RUGV IRU ,�2 :5,7( ,QVWUXFWLRQV
:RUG &KDQQHO 'HVFULSWLRQ

'0 P � 3UHVHW FRXQWV� 8VHG LQ ERWK PRGHV � DQG �� 0XVW EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P�� � � WR ) � WR ) � WR ) � WR )

'0 P�� �

'0 P�� � 2XWSXW WLPHV IRU WKH H[WHUQDO RXWSXWV IRU SUHVHW FRXQWHU PRGH �� 0XVW EH EHWZHHQ ��� DQG ��� LQ %&'�

'0 P�� � %�� %�� %�� %�� %�� %�� %�� %��

6HW %�� WR %�� WR �� � � � �

'0 P�� � 1RW XVHG� [��� [��� [��� PV

'0 P�� �

:RUGV IRU ,�2 5($' ,QVWUXFWLRQV
:RUG &KDQQHO 'HVFULSWLRQ

'0 P· � 3UHVHQW YDOXH LQ SUHVHW FRXQWHU PRGHV � DQG �� :LOO EH EHWZHHQ ���� DQG )))) LQ KH[DGHFLPDO�

'0 P·�� � %�� %�� %�� %�� %�� %�� %�� %��

'0 P·�� � � WR ) � WR ) � WR ) � WR )

'0 P·�� �

,�2 :RUG $OORFDWLRQ �,5 Q DQG ,5 Q���
:RUG %LW�V� 1DPH
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VZLWFKHG�
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