
;5��&���
&026 4XDG &KDQQHO 8$57

�48$57�

5HY� ����

.����

6HSWHPEHU ������

)($785(6

- )RXU )XOO�'XSOH[� ,QGHSHQGHQW &KDQQHOV

- $V\QFKURQRXV 5HFHLYHU DQG 7UDQVPLWWHU

- 4XDGUXSOH�%XIIHUHG 5HFHLYHUV DQG 7UDQVPLWWHUV

- 3URJUDPPDEOH 6WRS %LWV LQ ���� ELW LQFUHPHQWV

- 3LQ 6HOHFWDEOH ´��µ DQG ´�� 0RGHµ

- ,QWHUQDO %LW 5DWH *HQHUDWRUV ZLWK PRUH WKDQ �� %LW

5DWHV

- ,QGHSHQGHQW %LW 5DWH 6HOHFWLRQ IRU HDFK 7UDQVPLWWHU

DQG 5HFHLYHU

- ([WHUQDO &ORFN &DSDELOLW\

- 0D[LPXP %LW 5DWH� �; FORFN � �0E�V� ��; FORFN �

��� NE�V

- 1RUPDO� $872(&+2� /RFDO /223%$&. DQG

5HPRWH /223%$&. 0RGHV

- 7ZR 0XOWL�IXQFWLRQ ���ELW &RXQWHU�7LPHUV

- ,QWHUUXSW 2XWSXW ZLWK 6L[WHHQ 0DVNDEOH ,QWHUUXSW

&RQGLWLRQV

- ,QWHUUXSW 9HFWRU 2XWSXW RQ $FNQRZOHGJH

- 3URJUDPPDEOH ,QWHUUXSW 'DLV\ &KDLQ �=�0RGH

2SHUDWLRQ RQO\�

- �� *HQHUDO 3XUSRVH 2XWSXW SLQV

- �� *HQHUDO 3XUSRVH ,QSXW SLQV ZLWK &KDQJH RI

6WDWHV 'HWHFWRUV RQ � ,QSXWV

- 0XOWL�GURS 0RGH &RPSDWLEOH ZLWK ���� 1LQH %LW

0RGH

- 2Q�FKLS 2VFLOODWRU IRU &U\VWDO

- 6WDQGE\ 0RGH WR 5HGXFH 2SHUDWLQJ 3RZHU

- $GYDQFHG &026 /RZ 3RZHU 7HFKQRORJ\

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

7KH (;$5 4XDG 8QLYHUVDO $V\QFKURQRXV 5HFHLYHU DQG

7UDQVPLWWHU �48$57� LV D GDWD FRPPXQLFDWLRQV GHYLFH

WKDW SURYLGHV IRXU IXOO\ LQGHSHQGHQW IXOO�GXSOH[

DV\QFKURQRXV FRPPXQLFDWLRQ FKDQQHOV LQ D VLQJOH

SDFNDJH� 7KH 48$57 LV GHVLJQHG IRU XVH LQ

PLFURSURFHVVRU EDVHG V\VWHPV DQG PD\ EH XVHG LQ D

SROOHG RU LQWHUUXSW�GULYHQ HQYLURQPHQW�

7KH ;5��&��� GHYLFH RIIHUV D VLQJOH ,& VROXWLRQ IRU

YDULRXVPLFURSURFHVVRU IDPLOLHV� 7KH ´��µ DQG ´��PRGHVµ

�IRU WKH ���� DQG ����� IDPLO\ RI SURFHVVRUV� UHVSHFWLYHO\�

FDQ EH VHOHFWHG E\ W\LQJ WKH 6(/ SLQ WR 9'' RU 966�

7KH48$57 LV IDEULFDWHG XVLQJ DGYDQFHG WZR OD\HU PHWDO�

ZLWK D KLJK SHUIRUPDQFH GHQVLW\ (3,�&026 ���³ SURFHVV

WR SURYLGH KLJK SHUIRUPDQFH DQG ORZ SRZHU FRQVXPSWLRQ�

DQG LV SDFNDJHG LQ D �� SLQ 3/&& DQG D �� SLQ 3/&&�

25'(5,1* ,1)250$7,21

3DUW 1R� 3DFNDJH
2SHUDWLQJ

7HPSHUDWXUH 5DQJH

;5��&���&-��� �� SLQ 3/&& �q& WR ��q&

;5��&���&- �� SLQ 3/&& �q& WR ��q&

;5��&���-��� �� SLQ 3/&& ���q& WR ��q&

;5��&���- �� SLQ 3/&& ���q& WR ��q&
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35,1&,3/(6 2) 23(5$7,21

)LJXUH � DQG )LJXUH � SUHVHQW DQ RYHUDOO EORFN GLDJUDP RI WKH 48$57 ZKHQ RSHUDWLQJ LQ WKH �� DQG �� 0RGHV�

UHVSHFWLYHO\� $V LOOXVWUDWHG LQ WKHVH EORFN GLDJUDPV� WKH 48$57 FRQVLVWV RI WKH IROORZLQJ PDMRU IXQFWLRQDO EORFNV�

- 'DWD %XV %XIIHU

- ,QWHUUXSW &RQWURO

- ,QSXW 3RUW

- 6HULDO &RPPXQLFDWLRQ &KDQQHOV $� %� &� DQG '

- 2SHUDWLRQ &RQWURO

- 7LPLQJ &RQWURO

- 2XWSXW 3RUW

%LW 5DWH
*HQHUDWRU

765 565

7+5 5+5

6WDWXV 5HJLVWHU

&KDQQHO $

765 565

7+5 5+5

6WDWXV 5HJLVWHU

&KDQQHO %

765 565

7+5 5+5

6WDWXV 5HJLVWHU

&KDQQHO '

765 565

7+5 5+5

0RGH 5HJLVWHUV

6WDWXV 5HJLVWHU

&KDQQHO &

&KDQJH RI 6WDWH
'HWHFWRUV

,QSXW 3RUWV � DQG �

2XWSXW 3RUW
)XQFWLRQ

6HOHFW /RJLF

2XWSXW 3RUWV � DQG �

$GGUHVV 'HFRGHU

&RPPDQG 'HFRGHU

&5$ &5% &5&

&RXQWHU�7LPHU ��

%XV
%XIIHU

7;'$ 5;'$ 7;'% 5;'% 7;'& 5;'& 7;'' 5;'' ,3� � ,3� ,3� � ,3�� 23� � 23� 23� � 23��

'� � '� $� � $� 5:1 &61 '7$&.1 5(6(71 ,$&.1 ,1751 ;��&/. ;�

0RGH 5HJLVWHUV0RGH 5HJLVWHUV0RGH 5HJLVWHUV
23&5� 23&5�

$&5� $&5�

,3&5� ,3&5�

,3� ,3� 235� 235�

&5'

,65� ,65�

,05� ,05�

0,65� 0,65�

,95� ,95�

&RXQWHU�7LPHU ��

2VFLOODWRU

&65$ &65% &65& &65'

,QWHUQDO 'DWD %XV

2SHUDWLRQ &RQWURO ,QWHUUXSW &RQWURO 7LPLQJ

)LJXUH �� %ORFN 'LDJUDP RI WKH ;5��&��� LQ WKH �� 0RGH
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765 565

7+5 5+5

6WDWXV 5HJLVWHU

&KDQQHO $

765 565

7+5 5+5

6WDWXV 5HJLVWHU

&KDQQHO %

765 565

7+5 5+5

6WDWXV 5HJLVWHU

&KDQQHO '

765 565

7+5 5+5

0RGH 5HJLVWHUV

6WDWXV 5HJLVWHU

&KDQQHO &

&KDQJH RI
6WDWH 'HWHFWRUV

,QSXW 3RUWV � DQG �

2XWSXW 3RUW
)XQFWLRQ 6HOHFW

/RJLF

2XWSXW 3RUWV � DQG �

$GGUHVV 'HFRGHU

&RPPDQG 'HFRGHU

&5$ &5% &5&

&RXQWHU�7LPHU ��

%XV
%XIIHU

7;'$ 5;'$ 7;'% 5;'% 7;'& 5;'& 7;'' 5;'' ,3� � ,3� ,3� � ,3��
23� �
23�

23� �
23��

'� � '� $��$� 5'1 :51 &(1 5(6(7 ,$&.1 ,1751 ;��&/. ;�

0RGH 5HJLVWHUV0RGH 5HJLVWHUV0RGH 5HJLVWHUV
23&5� 23&5�

$&5� $&5�

,3&5� ,3&5�

,3� ,3� 235� 235�

&5'

,65� ,65�

,05� ,05�

0,65� 0,65�

,95� ,95�

&RXQWHU�7LPHU ��

2VFLOODWRU

%LW 5DWH
*HQHUDWRU

&65$ &65% &65& &65'

,QWHUQDO 'DWD %XV

2SHUDWLRQ &RQWURO ,QWHUUXSW &RQWURO 7LPLQJ

)LJXUH �� %ORFN 'LDJUDP RI WKH ;5��&��� LQ WKH �� 0RGH

,(, ,(2
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3,1 '(6&5,37,21

3LQ �
�� 3LQ 3/&&

3LQ �
�� 3LQ 3/&&

6\PERO 7\SH 'HVFULSWLRQ

� 9&&� 3RZHU 6XSSO\ 3LQ�

� � 6(/ , 0RGH 6HOHFW� ´�� PRGHµ FDQ EH VHOHFWHG E\ W\LQJ WKLV
SLQ WR *1'� FRQQHFWLQJ WKLV SLQ WR 9&& ZLOO VHOHFW WKH
´�� PRGH�µ

� 23�

�7;&$B��;�

�7;&$B�;�

�5;&$B�;�

2 2XWSXW 3RUW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV SLQ
FDQ DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH ´&KDQQHO $
7UDQVPLWWHU ��[ RU �[ FORFNµ RXWSXW� RU WKH ´&KDQQHO $
5HFHLYHU �; FORFNµ RXWSXW�

� � 23�

�7;&%B�;�

�5;&%B�;�

�&�7B�B5'<�

2 2XWSXW � �$FWLYH ORZ�� &DQ EH SURJUDPPHG DV D JHQ�
HUDO SXUSRVH RXWSXW� WKH ´&KDQQHO % WUDQVPLWWHU �[
FORFNµ RXWSXW� WKH ´&KDQQHO % UHFHLYHU �[ FORFNµ RXWSXW�
RU DQ RSHQ GUDLQ ´&RXQWHU�7LPHU � UHDG\µ RXWSXW�

� � 7;'% 2 7UDQVPLWWHU 6HULDO 'DWD 2XWSXW �&KDQQHO %�� 7KH
OHDVW VLJQLILFDQW ELW RI WKH FKDUDFWHU LV WUDQVPLWWHG ILUVW�
7KLV RXWSXW LV KHOG LQ WKH ´KLJKµ �PDUNLQJ VWDWH� ZKHQ
WKH WUDQVPLWWHU LV LGOH� GLVDEOHG� RU ZKHQ WKH FKDQQHO LV
RSHUDWLQJ LQ WKH ORFDO /223%$&. PRGH� ,I DQ H[WHUQDO
WUDQVPLWWHU FORFN LV VSHFLILHG� 7;&%� WKH WUDQVPLWWHG
GDWD LV VKLIWHG RXW RI WKH 765 �7UDQVPLWWHU 6KLIW 5HJLV�
WHU� RQ WKH IDOOLQJ WKH HGJH RI WKLV FORFN�

� � 5;'% , 5HFHLYHU 6HULDO 'DWD ,QSXW �&KDQQHO %�� 7KH OHDVW
VLJQLILFDQW ELW RI WKH FKDUDFWHU LV UHFHLYHG ILUVW� ,I WKH
H[WHUQDO UHFHLYHU FORFN� 5;&%� LV VSHFLILHG� WKHQ WKH
VHULDO LQSXW GDWD LV VDPSOHG RQ WKH ULVLQJ HGJH RI WKLV
FORFN�

� � ;��&/. , RU 2 &U\VWDO 2XWSXW RU ([WHUQDO &ORFN ,QSXW� 7KLV SLQ LV
WKH FRQQHFWLRQ IRU RQH VLGH RI WKH FU\VWDO DQG D FDSDFL�
WRU WR JURXQG ZKHQ WKH LQWHUQDO RVFLOODWRU LV XVHG� ,I WKH
RVFLOODWRU LV QRW XVHG� DQ H[WHUQDO FORFN VLJQDO PXVW EH
VXSSOLHG DW WKLV LQSXW�

,Q RUGHU IRU WKH ;5��&��� GHYLFH WR IXQFWLRQ SURSHUO\�
WKH XVHU PXVW VXSSO\ D VLJQDO ZLWK IUHTXHQFLHV EHWZHHQ
��� 0+] DQG ��� 0+]� 7KLV UHTXLUHPHQW FDQ EH PHW E\
HLWKHU D FU\VWDO RVFLOODWRU RU E\ WKH H[WHUQDO 77/�FRPSDW�
LEOH FORFN VLJQDO�

� � ;� , &U\VWDO ,QSXW� &RQQHFWLRQ IRU RQH VLGH RI WKH FU\VWDO
�RSSRVLWH RI ;��&/.�� ,I WKH RVFLOODWRU LV XVHG� D FDSDFL�
WRU PXVW DOVR EH FRQQHFWHG IURP WKLV SLQ WR JURXQG�
7KLV SLQ PXVW EH OHIW RSHQ LI DQ H[WHUQDO FORFN LV VXS�
SOLHG DW WKH ;��&/. SLQ�

� 23�

�5;5'<�

�))8//B$�

2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SLQ
FDQ DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ
´5HFHLYHU�5HDG\�),)2 )XOOµ LQGLFDWRU IRU &KDQQHO $
�5;5'<��))8//B$��

�� 23�

�5;5'<�

�))8//B%�

2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SLQ
FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ ´5HFHLY�
HU�5HDG\�),)2 )XOOµ LQGLFDWRU IRU &KDQQHO %
�5;5'<��))8//B%��



;5��&���

�

5HY� ����

3LQ �
�� 3LQ 3/&&
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�� 23�

�7;5'<B$�

2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW��

7KLV RXWSXW SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH
DFWLYH�ORZ ´7UDQVPLWWHU�5HDG\µ LQGLFDWRU IRU &KDQQHO $
��7;5'<B$��

�� 23�

�7;5'<B%�

2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SLQ
FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ ´7UDQV�
PLWWHU�5HDG\µ LQGLFDWRU IRU &KDQQHO % ��7;5'<B%��

�� � '� ,�2 /6% RI WKH (LJKW %LW %L�'LUHFWLRQDO 'DWD %XV� $OO
WUDQVIHUV EHWZHHQ WKH &38 DQG WKH 48$57 WDNH SODFH
RYHU WKLV EXV �FRQVLVWLQJ RI SLQV '� � '��� 7KH EXV LV
WUL�VWDWHG ZKHQ WKH �&6 LQSXW LV ´KLJKµ� H[FHSW GXULQJ DQ
,$&. F\FOH �LQ WKH =�0RGH��

�� � '� ,�2 %L�'LUHFWLRQDO 'DWD %XV�

�� � '� ,�2 %L�'LUHFWLRQDO 'DWD %XV�

�� �� '� ,�2 %L�'LUHFWLRQDO 'DWD %XV�

�� �� '� ,�2 %L�'LUHFWLRQDO 'DWD %XV�

�� �� '� ,�2 %L�'LUHFWLRQDO 'DWD %XV�

�� �� '� ,�2 %L�'LUHFWLRQDO 'DWD %XV�

�� �� '� ,�2 06% RI WKH (LJKW %LW %L�'LUHFWLRQDO 'DWD %XV� $OO
WUDQVIHUV EHWZHHQ WKH &38 DQG WKH 48$57 WDNH SODFH
RYHU WKLV EXV �FRQVLVWLQJ RI SLQV '� � '��� 7KH EXV LV
WUL�VWDWHG ZKHQ WKH �&6 LQSXW LV ´KLJKµ� H[FHSW GXULQJ DQ
,$&. F\FOH �LQ WKH =�0RGH��

�� �� 5��:

��� 0RGH�

, 5HDG��:ULWH �,QSXW�� ,I WKLV LQSXW LV KLJK ZKLOH �&6 LV
ORZ� WKHQ WKH &38 LV SHUIRUPLQJ D 5($' F\FOH ZLWK WKH
48$57� ,I WKLV LQSXW LV ORZ� ZKLOH �&6 LV ORZ� WKHQ WKH
&38 LV SHUIRUPLQJ D :5,7( F\FOH ZLWK WKH 48$57�

�� �� :51

��� 0RGH�

, :ULWH 6WUREH �$FWLYH /RZ�� $ ´ORZµ RQ WKLV LQSXW ZKLOH
�&6 LV DOVR ´ORZµ ZULWHV WKH FRQWHQWV RI WKH 'DWD %XV
LQWR WKH DGGUHVVHG UHJLVWHU� ZLWKLQ WKH 48$57� 7KH
WUDQVIHU RFFXUV RQ WKH ULVLQJ HGJH RI �:5�

�� �� �&6 , &KLS 6HOHFW �$FWLYH /RZ�� 7KH GDWD EXV LV WUL�VWDWHG
ZKHQ �&6 LV KLJK� 'DWD WUDQVIHUV EHWZHHQ WKH &38 DQG
WKH 48$57 YLD '� � '� DUH HQDEOHG ZKHQ �&6 LV ORZ�

�� 23��

��7;5'<B'�

2 2XWSXW �� �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH RSHQ�GUDLQ�
DFWLYH�ORZ ´7UDQVPLWWHU 5HDG\µ LQGLFDWRU IRU &KDQQHO '
��7;5'<B'��

�� 23��

��7;5'<B&�

2 2XWSXW �� �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH RSHQ�GUDLQ�
DFWLYH�ORZ ´7UDQVPLWWHU 5HDG\µ LQGLFDWRU IRU &KDQQHO &
��7;5'<B&��

�� 23��

�5;5'<�

�))8//B'�

,�2 2XWSXW �� �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH RSHQ�GUDLQ�
DFWLYH ORZ ´5HFHLYHU 5HDG\µ RU ´),)2 )XOOµ LQGLFDWRU IRU
&KDQQHO ' �5;5'<��))8//B'��

�� 23��

�5;5'<�

�))8//B&�

2 2XWSXW �� �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH RSHQ�GUDLQ�
DFWLYH�ORZ ´5HFHLYHU 5HDG\µ RU ´),)2 )XOOµ LQGLFDWRU IRU
&KDQQHO & �5;5'<��))8//B&��
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�� �� 5;'' , 5HFHLYHU 6HULDO 'DWD ,QSXW �&KDQQHO '�� 7KH OHDVW
VLJQLILFDQW ELW RI WKH FKDUDFWHU LV UHFHLYHG ILUVW� ,I WKH
H[WHUQDO UHFHLYHU FORFN� 5;&'� LV VSHFLILHG� WKHQ WKH
VHULDO LQSXW GDWD LV VDPSOHG RQ WKH ULVLQJ HGJH RI WKLV
FORFN�

�� �� 7;'' 2 7UDQVPLWWHU 6HULDO 'DWD 2XWSXW �&KDQQHO '�� 7KH
OHDVW VLJQLILFDQW ELW RI WKH FKDUDFWHU LV WUDQVPLWWHG ILUVW�
7KLV RXWSXW LV KHOG LQ WKH KLJK �PDUNLQJ VWDWH� ZKHQ WKH
WUDQVPLWWHU LV LGOH� GLVDEOHG� RU ZKHQ WKH FKDQQHO LV
RSHUDWLQJ LQ WKH ORFDO /223%$&. PRGH� ,I DQ H[WHUQDO
WUDQVPLWWHU FORFN LV VSHFLILHG� 7;&'� WKH WUDQVPLWWHG
GDWD LV VKLIWHG RXW RI WKH 765 �7UDQVPLWWHU 6KLIW 5HJLV�
WHU� RQ WKH IDOOLQJ WKH HGJH RI WKLV FORFN�

�� �� '7$&.1

��� PRGH�

2 'DWD 7UDQVIHU $FNQRZOHGJH �7KUHH�6WDWH� $FWLYH�
/RZ�� 7KH 48$57 DVVHUWV �'7$&. LQ RUGHU WR LQIRUP
WKH &38 WKDW WKH SUHVHQW 5($' RU :5,7( RSHUDWLRQ LV
QHDUO\ FRPSOHWH� 7KH ����� )DPLO\ RI &38V UHTXLUHV
WKLV VLJQDO IURP LWV SHULSKHUDO GHYLFHV LQ RUGHU WR TXLFNO\
DQG SURSHUO\ FRPSOHWH D 5($' RU :5,7( F\FOH�

,I WKH 48$57 DVVHUWV �'7$&. GXULQJ D 5($' RSHUD�
WLRQ� LW LQGLFDWHV �WR WKH &38� WKDW WKH UHTXHVWHG GDWD LV
RQ WKH GDWDEXV� ,I �'7$&. LV DVVHUWHG GXULQJ DQ ,QWHU�
UXSW $FNQRZOHGJH F\FOH� WKH 48$57 LV LQIRUPLQJ WKH
&38 WKDW WKH FRQWHQWV RI WKH ,95 �,QWHUUXSW 9HFWRU 5HJ�
LVWHU� DUH DYDLODEOH RQ WKH GDWD EXV�

,I WKH 48$57 DVVHUWV WKH �'7$&. GXULQJ D :5,7(
F\FOH� LW LV LQIRUPLQJ WKH &38 WKDW WKH GDWD� RQ WKH GDWD
EXV� KDV EHHQ ODWFKHG LQWR WKH GDWD EXV EXIIHU RI WKH
48$57 GHYLFH�

�� �� ,(2

��� PRGH�

2 ,QWHUUXSW (QDEOH 2XWSXW �= 0RGH� $FWLYH +LJK�� 7KLV
RXWSXW SLQ LV QRUPDOO\ ´KLJKµ� +RZHYHU� HLWKHU RQH RI WKH
IROORZLQJ WZR FRQGLWLRQV FDQ FDXVH WKLV RXWSXW SLQ WR EH
QHJDWHG �WRJJOH ´ORZµ��

�� ,I WKH ,(, �,QWHUUXSW (QDEOH ,QSXW� SLQ LV ´ORZµ� ,I ,(2
LV ´ORZµ EHFDXVH RI WKH ,(, SLQ� ,(2 ZLOO WRJJOH ´KLJKµ
RQFH WKH ,(, SLQ KDV WRJJOHG ´KLJKµ�

�� 7KH 48$57 KDV LVVXHG DQ ,QWHUUXSW 5HTXHVW WR WKH
&38 ��,175 SLQ LV WRJJOHG ´ORZµ�� ,I ,(2 LV ´ORZµ
EHFDXVH WKH 48$57 KDV UHTXHVWHG DQ ,QWHUUXSW�
WKHQ ,(2 ZLOO UHPDLQ ´ORZµ� WKURXJKRXW WKH ,QWHUUXSW
6HUYLFH 5RXWLQH� XQWLO WKH &38 KDV LQYRNHG WKH
´5(6(7 ,86µ &RPPDQG�

�� �� ,$&.1

��� RU =�0RGH�

, ,QWHUUXSW $FNQRZOHGJH �$FWLYH /RZ�� 7KLV LQSXW LV WKH
&38·V UHVSRQVH WR WKH LQWHUUXSW UHTXHVW LVVXHG E\ WKH
48$57 GHYLFH� :KHQ WKH &38 DVVHUWV WKLV LQSXW� LW
LQGLFDWHV WKDW WKH 48$57·V LQWHUUXSW UHTXHVW LV DERXW WR
EH VHUYLFHG� DQG WKDW WKH YHU\ QH[W EXV F\FOH ZLOO EH DQ
LQWHUUXSW DFNQRZOHGJH �,$&.� F\FOH� 7KH 48$57 ZLOO
UHVSRQG WR WKH &38·V LQWHUUXSW DFNQRZOHGJH VLJQDO E\
SODFLQJ WKH FRQWHQWV RI WKH ,QWHUUXSW 9HFWRU 5HJLVWHU
�,95� RQ WKH GDWD EXV �'� � '���
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�
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'HVFULSWLRQ7\SH6\PERO3LQ �
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�� �� �,1751 2 ,QWHUUXSW 5HTXHVW 2XWSXW �$FWLYH /RZ� 2SHQ�'UDLQ��
�,175 LV DVVHUWHG XSRQ WKH RFFXUUHQFH RI RQH RU PRUH
RI WKH FKLS·V PDVNDEOH LQWHUUXSWLQJ FRQGLWLRQV� 7KLV
VLJQDO ZLOO UHPDLQ DVVHUWHG WKURXJKRXW WKH ,QWHUUXSW 6HU�
YLFH 5RXWLQH DQG ZLOO EH QHJDWHG RQFH WKH FRQGLWLRQ�V�
FDXVLQJ WKH ,QWHUUXSW 5HTXHVW KDV EHHQ HOLPLQDWHG�

�� �� 23��

�7;&'B�;�

�5;&'B�;�

��&�7B�B5'<�

2 2XWSXW �� �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH ´&KDQQHO
' 7UDQVPLWWHU �; FORFNµ RXWSXW �7;&'B�;�� WKH ´&KDQ�
QHO ' 5HFHLYHU �; FORFNµ RXWSXW� RU WKH DFWLYH�ORZ
´&RXQWHU�7LPHU �� 5HDG\µ 2XWSXW ��&�7B�B5'<�

�� �� *1'

�� *1'

�� 23��

�7;&&B�;�

�7;&&B��;�

�5;&&B�;�

2 2XWSXW �� �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH ´&KDQQHO &
7UDQVPLWWHU �; RU ��; FORFNµ RXWSXW� RU DV WKH ´&KDQQHO
& 5HFHLYHU FORFNµ RXWSXW�

�� �� 23� ��576'� 2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ�
RSHQ�GUDLQ ´&KDQQHO '� 5HTXHVW�WR�6HQGµ RXWSXW
��576'��

�� �� 23� ��576&� 2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ EH FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ�
RSHQ�GUDLQ ´&KDQQHO & 5HTXHVW�WR�6HQGµ RXWSXW
��576&��

�� �� 7;'& 2 7UDQVPLWWHU 6HULDO 'DWD 2XWSXW �&KDQQHO '�� 7KH
OHDVW VLJQLILFDQW ELW RI WKH FKDUDFWHU LV WUDQVPLWWHG ILUVW�
7KLV RXWSXW LV KHOG LQ WKH KLJK �PDUNLQJ VWDWH� ZKHQ WKH
WUDQVPLWWHU LV LGOH� GLVDEOHG� RU ZKHQ WKH FKDQQHO LV
RSHUDWLQJ LQ WKH ORFDO /223%$&. PRGH� ,I DQ H[WHUQDO
WUDQVPLWWHU FORFN LV VSHFLILHG� 7;&'� WKH WUDQVPLWWHG
GDWD LV VKLIWHG RXW RI WKH 765 �7UDQVPLWWHU 6KLIW 5HJLV�
WHU� RQ WKH IDOOLQJ WKH HGJH RI WKLV FORFN�

�� �� 5;'& , 5HFHLYH 6HULDO 'DWD ,QSXW �&KDQQHO '�� 7KH OHDVW VLJ�
QLILFDQW ELW LV UHFHLYHG ILUVW� ,I H[WHUQDO UHFHLYHU FORFN LV
VSHFLILHG� WKH GDWD LV VDPSOHG RQ WKH ULVLQJ HGJH RI WKH
FORFN�

�� ,3�� , ,QSXW �� �*HQHUDO 3XUSRVH ,QSXW��

�� ,3��

�5;&'B(;�

, ,QSXW �� �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW SLQ FDQ
DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 5HFHLYHU RI &KDQQHO ' �5;&'B(;��

�� ,3��

�7;&'B(;�

, ,QSXW �� �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW SLQ FDQ
DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 7UDQVPLWWHU RI &KDQQHO ' �7;&'B(;��

�� ,3��

�5;&&B(;�

, ,QSXW �� �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW SLQ FDQ
DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 5HFHLYHU RI &KDQQHO & �5;&&B(;��
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�

5HY� ����

3LQ �
�� 3LQ 3/&&

'HVFULSWLRQ7\SH6\PERO3LQ �
�� 3LQ 3/&&

�� �� ,(,

�=�0RGH�

, ,QWHUUXSW (QDEOH ,QSXW �=�0RGH� $FWLYH +LJK�� ,I WKLV
DFWLYH�KLJK LQSXW LV DW D ORJLF ´KLJKµ� WKH 48$57 LV
FDSDEOH RI JHQHUDWLQJ DOO QRQ�PDVNHG ,QWHUUXSW
5HTXHVWV WR WKH &38� ,I WKLV LQSXW LV DW D ORJLF ´ORZµ� WKH
48$57 LV LQKLELWHG IURP JHQHUDWLQJ DQ\ ,QWHUUXSW
5HTXHVWV WR WKH &38�

1RWH� LI WKH XVHU LV RSHUDWLQJ WKLV GHYLFH LQ WKH ´��
0RGHµ RU LQ WKH ´�� ,�0RGH�µ WKHQ WKLV SLQ VKRXOG
EH WLHG WR 9&& �

�� ,3��

�7;&&B(;�

, ,QSXW �� �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW SLQ FDQ
DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 7UDQVPLWWHU RI &KDQQHO & �7;&&B(;��

�� ,3��

�&7�B(;�

, ,QSXW �� �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW SLQ FDQ
EH FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN LQSXW IRU
&RXQWHU�7LPHU � ��

�� �� ,3�

��&76'�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW SLQ FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ� ´&KDQQHO '
&OHDU�WR�6HQGµ LQSXW ��&76'��

�� �� ,3�

��&76&�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW SLQ FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ� ´&KDQQHO &
&OHDU�WR�6HQGµ LQSXW ��&76&��

�� �� $� , 06% RI $GGUHVV ,QSXW�7KLV LQSXW� DORQJ ZLWK DGGUHVV
LQSXWV� $� � $� DUH XVHG WR VHOHFW FHUWDLQ UHJLVWHUV
ZLWKLQ WKH 48$57 GHYLFH GXULQJ UHDG DQG ZULWH RSHUD�
WLRQV ZLWK WKH &38�

�� �� $� , $GGUHVV ,QSXW�

�� �� $� , $GGUHVV ,QSXW�

�� �� $� , $GGUHVV ,QSXW�

�� �� $� , /6% RI $GGUHVV ,QSXW�

�� �� ,3�

��&76$�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ ´&OHDU�WR�6HQGµ
LQSXW IRU &KDQQHO $ ��&76$��

�� �� ,3�

��&76%�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ ´&OHDU�WR�6HQGµ
LQSXW IRU &KDQQHO % ��&76%��

�� ,3�

�&7�B(;�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN LQSXW IRU
&RXQWHU�7LPHU � ��

�� ,3�

�7;&$B(;�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN LQSXW IRU WKH
&KDQQHO $ 7UDQVPLWWHU�

�� �� �5'

��� 0RGH�

5HDG 6WUREH �´�� 0RGHµ� $FWLYH /RZ�� $ ´ORZµ RQ WKLV
LQSXW ZKLOH �&6 LV DOVR ´ORZµ SODFHV WKH FRQWHQWV RI WKH
DGGUHVVHG 48$57 UHJLVWHU� RQ WKH 'DWD %XV�

1RWH� ,I WKH XVHU LV RSHUDWLQJ WKLV GHYLFH LQ WKH
´���0RGHµ WKHQ WKLV LQSXW VKRXOG EH WLHG WR 9&&�

�� ,3�

�5;&$B(;�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN LQSXW IRU WKH
&KDQQHO $ 5HFHLYHU�
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�� ,3�

�7;&%B(;�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN LQSXW IRU WKH
&KDQQHO % 7UDQVPLWWHU�

�� ,3�

�5;&%B(;�

, ,QSXW � �*HQHUDO 3XUSRVH ,QSXW�� 7KLV LQSXW FDQ EH
FRQILJXUHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN LQSXW IRU WKH
&KDQQHO % 5HFHLYHU�

�� ,3� , ,QSXW � �*HQHUDO 3XUSRVH ,QSXW��

�� �� 5;'$ , 5HYHLYH 6HULDO 'DWD ,QSXW �&KDQQHO $�� 7KH OHDVW VLJ�
QLILFDQW ELW RI WKH FKDUDFWHU LV UHFHLYHG ILUVW� ,I H[WHUQDO
UHFHLYHU FORFN� 5;&$� LV VSHFLILHG� WKH GDWD LV VDPSOHG
RQ WKH ULVLQJ HGJH RI WKLV FORFN�

�� �� 7;'$ 2 7UDQVPLWWHU 6HULDO 'DWD 2XWSXW �&KDQQHO $�� 7KH
OHDVW VLJQLILFDQW ELW RI WKH FKDUDFWHU LV WUDQVPLWWHG ILUVW�
7KLV RXWSXW LV KHOG LQ WKH KLJK �PDUNLQJ VWDWH� ZKHQ WKH
WUDQVPLWWHU LV LGOH� GLVDEOHG� RU ZKHQ WKH FKDQQHO LV
RSHUDWLQJ LQ WKH ORFDO /223%$&. PRGH� ,I DQ H[WHUQDO
WUDQVPLWWHU FORFN LV VSHFLILHG� 7;&$� WKH WUDQVPLWWHG
GDWD LV VKLIWHG RXW RI WKH 765 �7UDQVPLWWHU 6KLIW 5HJLV�
WHU� RQ WKH IDOOLQJ WKH HGJH RI WKLV FORFN�

�� �� 23�

��576$�

2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ�
RSHQ�GUDLQ 5HTXHVW�WR�6HQG RXWSXW IRU &KDQQHO $
��576$��

�� �� 23�

��576%�

2 2XWSXW � �*HQHUDO 3XUSRVH 2XWSXW�� 7KLV RXWSXW SRUW
SLQ FDQ DOVR EH FRQILJXUHG WR IXQFWLRQ DV WKH DFWLYH�ORZ�
RSHQ�GUDLQ 5HTXHVW�WR�6HQG RXWSXW IRU &KDQQHO %
��576%��

�� �� 5(6(7 , 0DVWHU 5HVHW �$FWLYH +LJK IRU WKH ´�� 0RGHµ� DQG
$FWLYH /RZ IRU WKH ´�� 0RGHµ�� $VVHUWLQJ WKLV LQSXW
FOHDUV WKH IROORZLQJ LQWHUQDO UHJLVWHUV� 65Q� ,65Q�
,05Q� 235Q� 23&5Q� DQG LQLWLDOL]HV WKH ,95Q WR �)K�
VWRSV ERWK RI WKH &RXQWHU�7LPHUV� SXWV �3� � 23�� LQ
WKH KLJK VWDWH� DQG SODFHV DOO IRXU VHULDO FKDQQHOV LQ WKH
LQDFWLYH VWDWH ZLWK WKH 7;'$� 7;'%� 7;'&� DQG 7;''
RXWSXW PDUNLQJ �KLJK��

�� �� 9&&�
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7HVW &RQGLWLRQV� 7$  ��q&� 9&&  �9 r �� XQOHVV RWKHUZLVH VSHFLILHG�

6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

9,/ ,QSXW /RZ 9ROWDJH ��� ��� 9

9,+ ,QSXW +LJK 9ROWDJH ��� 9&& 9

9,+;� ,QSXW +LJK 9ROWDJH �;��&/.� ��� 9&& 9

92/ 2XWSXW /RZ 9ROWDJH ��� 9 ,2/  ���P$

92+ 2XWSXW +LJK 9ROWDJH ��� 9 ,2+  ����³$

,,/ ,QSXW /HDNDJH &XUUHQW ��� �� ³$ 9,1  � WR 9&&

,,/6(/ 6HOHFW 3LQ /HDNDJH &XUUHQW ��� �� ³$ 9,1  � WR 9&&

,;�/ ;� ,QSXW /RZ &XUUHQW ��� ³$ 9,1  �

,;�/ ;� ,QSXW /RZ &XUUHQW �� P$

,;,+ ;� ,QSXW +LJK &XUUHQW �� ³$ 9,1  9&&

,;�+ ;� ,QSXW +LJK &XUUHQW �� ³$ 9,1  9&&

,// 'DWD %XV 7UL�6WDWH /HDNDJH
&XUUHQW

��� �� ³$ 92  � WR 9&&

,2& 2SHQ 'UDLQ 2XWSXW /HDNDJH
&XUUHQW

��� �� ³$ 92  � WR 9&&

,&&$ 3RZHU 6XSSO\ &XUUHQW� � �� P$ $FWLYH 0RGH

,&&6 3RZHU 6XSSO\ &XUUHQW� � �� P$ 6WDQGE\ 0RGH

1RWHV

� 3DUDPHWHUV DUH YDOLG RYHU WKH VSHFLILHG WHPSHUDWXUH DQG RSHUDWLQJ VXSSO\ UDQJHV� 7\SLFDO YDOXHV DUH ��q&� 9&&  �9 DQG W\SLFDO
SURFHVVLQJ SDUDPHWHUV�

� $OO YROWDJHV DUH UHIHUHQFHG WR JURXQG �*1'�� )RU WHVWLQJ� LQSXW VLJQDO OHYHOV DUH ���9 DQG ���9 ZLWK D WUDQVLWLRQ WLPH RI ��QV
PD[LPXP� $OO WLPH PHDVXUHPHQWV DUH UHIHUHQFHG DW LQSXW YROWDJHV RI ���9 DQG ���9 DV DSSURSULDWH� 6HH )LJXUH ���

� 0HDVXUHG RSHUDWLQJ ZLWK D ������ 0+] FU\VWDO DQG ZLWK DOO RXWSXWV RSHQ�
� 7KHPLQLPXPKLJK WLPHPXVW EHDW OHDVW ��� WLPHV WKH;��&/.SHULRG DQG WKHPLQLPXP ORZ WLPHPXVW EHDW OHDVW HTXDO WR WKH;��&/.
SHULRG LI HLWKHU FKDQQHO·V 5HFHLYHU LV RSHUDWLQJ LQ H[WHUQDO �; FORFN PRGH�
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$& (/(&75,&$/ &+$5$&7(5,67,&6 �� �� �

7HVW &RQGLWLRQV� 7$  ��q&� 9&&  �9 r �� XQOHVV RWKHUZLVH VSHFLILHG�

6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

5HVHW 7LPLQJ �6HH )LJXUH ���

W5(6 5(6(7 3XOVH :LGWK ��� ³V

;5��&��� 5HDG DQG :ULWH &\FOH 7LPLQJ � �� 0RGH �)LJXUH ��� �

W$6 $��$� 6HWXS 7LPH WR 5'� :5
/RZ

�� QV

W$+ $��$� +ROG 7LPH IURP 5'� :5
/RZ

� QV

W&6 �&6 6HWXS 7LPH WR 5'� :5 /RZ � QV

W&+ �&6 +ROG 7LPH IURP �5'� �:5
+LJK

� QV

W5: �5'� �:5 3XOVH :LGWK ��� QV

W'' 'DWD 9DOLG IURP �5' /RZ �� ��� QV

W') 'DWD %XV )ORDWLQJ IURP �5' +LJK �� ��� QV

W'6 'DWD 6HWXS 7LPH WR �:5 +LJK ��� QV

W'+ 'DWD +ROG 7LPH IURP �:5 +LJK � QV

W5:' +LJK 7LPH EHWZHHQ 5HDGV DQG�
RU :ULWHV �� �

��� QV

=�0RGH ,QWHUUXSW &\FOH 7LPLQJ �)LJXUH ���

W',2 ,(2 'HOD\ 7LPH IURP ,(, ��� QV

W,$6 ,$&. 6HWXS 7LPH WR 5' /RZ�� 1RWH �� QV

W,$+ ,$&. +ROG 7LPH IURP 5' +LJK � QV

W(,6 ,(, 6HWXS 7LPH WR 5' /RZ �� QV

W(2' ,(2 'HOD\ 7LPH IURP ,175 /RZ ��� QV

;5��&��� 5HDG� :ULWH DQG ,QWHUUXSW &\FOH 7LPLQJ ��� 0RGH �)LJXUH ��� )LJXUH �� DQG )LJXUH ���

W$6 $��$� 6HWXS 7LPH WR �&6 /RZ �� QV

W$+ $��$� +ROG 7LPH IURP �&6 +LJK � QV

W5:6 5��: 6HWXS 7LPH WR �&6 /RZ � QV

W5:+ 5��: 6HWXS 7LPH IURP �&6 +LJK � QV

W&6: �&6 +LJK 3XOVH :LGWK �� �� �� QV

W&6' �&6 RU �,$&. +LJK IURP �'7$&.
/RZ

�� QV

W'' 'DWD 9DOLG IURP �&6 RU �,$&.
/RZ

��� QV

W') 'DWD %XV )ORDWLQJ IURP �&6 RU
�,$&. +LJK

�� ��� QV

W'6 'DWD 6HWXS 7LPH WR �&6 /RZ � QV

W'+ 'DWD +ROG 7LPH IURP �&6 /RZ ��� QV

W'$/ �'7$&. /RZ IURP 5HDG 'DWD
9DOLG

� QV
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6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

;5��&��� 5HDG� :ULWH DQG ,QWHUUXSW &\FOH 7LPLQJ ��� 0RGH �)LJXUH ��� )LJXUH �� DQG )LJXUH ��� �&RQW·G�

W'$+ �'7$&. +LJK IURP �&6 RU �,$&.
+LJK

��� QV

W'$7 �'7$&. +LJK ,PSHGDQFH IURP
�&6 RU �,$&. +LJK

��� QV

3RUW 7LPLQJ � ;5��&��� �)LJXUH ��� �

W36 3RUW ,QSXW 6HWXS 7LPH WR �5'�
�&6 /RZ

� QV

W3+ 3RUW ,QSXW +ROG 7LPH IURP �5'�
�&6 +LJK

� QV

W3' 3RUW 2XWSXW 9DOLG IURP �:5��&6
+LJK

��� QV

,QWHUUXSW 2XWSXW 7LPLQJ � ;5��&��� �)LJXUH ���

W,5 �,175 RU 23� � 23� ZKHQ XVHG
DV ,QWHUUXSWV +LJK IURP�

&OHDU RI ,QWHUUXSWV 6WDWXV %LWV LQ
,65 RU ,3&5

&OHDU RI ,QWHUUXSW 0DVN LQ ,05

���

���

QV

QV

&ORFN 7LPLQJ �)LJXUH ���

W&/. ;��&/. �([WHUQDO� +LJK RU /RZ
7LPH

��� QV

W&/. ;��&/. &U\VWDO RU ([WHUQDO
)UHTXHQF\

��� ����� ����� 0+]

W&7& &RXQWHU�7LPHU ([WHUQDO &ORFN
+LJK RU /RZ 7LPH �,3��

��� QV

W&7& &RXQWHU�7LPHU ([WHUQDO &ORFN
)UHTXHQF\

� ����� 0+]

W57; 5;&Q DQG 7;&Q �([WHUQDO� +LJK
RU /RZ 7LPH�

��� QV

I57; 5;&Q DQG 7;&Q �([WHUQDO�
)UHTXHQF\)UHTXHQF\

��;
� ���� 0+]

��;

�; � ��� 0+]

7UDQVPLWWHU 7LPLQJ �)LJXUH ���

W7;' 7;' 2XWSXW 'HOD\ � 7;&
�([WHUQDO� /RZ

��� QV

W7&6 7;' 2XWSXW 'HOD\ � 7;&
�,QWHUQDO�

��� QV
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$& (/(&75,&$/ &+$5$&7(5,67,&6 �� �� � �&217·'�

6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

5HFHLYHU 7LPLQJ ;5��&��� �)LJXUH ���

W5;6 5;' 'DWD 6HWXS 7LPH WR 5;&
�([WHUQDO� +LJK

��� QV

W5;+ 5;' 'DWD +ROG 7LPH IURP 5;&
�([WHUQDO� +LJK

��� QV

1RWHV
� 3DUDPHWHUV DUH YDOLG RYHU WKH VSHFLILHG WHPSHUDWXUH DQG RSHUDWLQJ VXSSO\ UDQJHV� 7\SLFDO YDOXHV DUH ��q&� 9&&  �9 DQG W\SLFDO
SURFHVVLQJ SDUDPHWHUV�

� $OO YROWDJHV DUH UHIHUHQFHG WR JURXQG �*1'�� )RU WHVWLQJ� LQSXW VLJQDO OHYHOV DUH ���9 DQG ���9 ZLWK D WUDQVLWLRQ WLPH RI �� QVPD[L�
PXP� $OO WLPH PHDVXUHPHQWV DUH UHIHUHQFHG DW LQSXW YROWDJHV RI ���9 DQG ���9 DV DSSURSULDWH� 6HH )LJXUH ���

� $& WHVW FRQGLWLRQV IRU RXWSXWV� &/  �� S)� 5/  ��� NRKP WR 9&& �
� ,I �&6 LV XVHG DV WKH VWURELQJ LQSXW� WKLV SDUDPHWHU GHILQHV WKH PLQLPXP KLJK WLPH EHWZHHQ �&6V�
� &RQVHFXWLYH ZULWH RSHUDWLRQV WR WKH VDPH UHJLVWHU UHTXLUH DW OHDVW WKUHH HGJHV RI WKH ;� FORFN EHWZHHQ ZULWHV�
� 7KLV VSHFLILFDWLRQ LPSRVHV D � 0+]PD[LPXP ����� FORFN IUHTXHQF\ LI D UHDG RU ZULWH F\FOH IROORZV LPPHGLDWHO\ DIWHU WKH SUHYLRXV
UHDG RU ZULWH F\FOH� $ KLJKHU ����� FORFN FDQ EH XVHG LI WKLV LV QRW WKH FDVH�

� 7KLV VSHFLILFDWLRQ LPSRVHV D ORZHU ERXQG RQ �&6 DQG �,$&. ORZ� JXDUDQWHHLQJ WKDW WKH\ ZLOO EH ORZ IRU DW OHDVW RQH &/. SHULRG�
� 7KLV SDUDPHWHU LV VSHFLILHG RQO\ WR LQVXUH WKDW �'7$&. LV DVVHUWHG ZLWK UHVSHFW WR WKH ULVLQJ HGJH RI ;��&/. DV VKRZQ LQ WKH WLPLQJ
GLDJUDP� QRW WR JXDUDQWHHRSHUDWLRQ RI WKH SDUW� ,I WKH VSHFLILHG VHWXS WLPH LV YLRODWHG� �'7$&.PD\EHDVVHUWHG DV VKRZQRUPD\EH
DVVHUWHG RQH FORFN F\FOH ODWHU�

� 7KHPLQLPXPKLJK WLPHPXVW EHDW OHDVW ��� WLPHV WKH;��&/.SHULRG DQG WKHPLQLPXP ORZ WLPHPXVW EHDW OHDVW HTXDO WR WKH;��&/.
SHULRG LI HLWKHU FKDQQHO·V 5HFHLYHU LV RSHUDWLQJ LQ H[WHUQDO �; FORFN PRGH�

$%62/87( 0$;,080 5$7,1*6�

'& 6XSSO\ 9ROWDJH �9� � � � � � � � � � � � � � � � � � � � � � � � � � � �

6WRUDJH 7HPSHUDWXUH ���q& WR ���q&� � � � � � � � � � � � � � �

$OO 9ROWDJHV ZLWK UHVSHFW WR *URXQG � ����9 WR ��9� � � �

1RWHV

� 6WUHVVHVDERYH WKRVH OLVWHG XQGHU WKH$EVROXWH0D[LPXP5DWLQJVPD\ FDXVHSHUPDQHQW GDPDJH WR WKHGHYLFH� 7KLV LV D VWUHVV UDW�
LQJ RQO\� DQG IXQFWLRQDO RSHUDWLRQ RI WKH GHYLFH DW WKHVH RU DQ\ RWKHU FRQGLWLRQV DERYH WKRVH LQGLFDWHG LQ WKH ´(OHFWULFDO &KDUDFWHULV�
WLFVµ VHFWLRQ RI WKLV VSHFLILFDWLRQ LV QRW LPSOLHG� ([SRVXUH WR DEVROXWH PD[LPXP UDWLQJ FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW
GHYLFH UHOLDELOLW\�
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6<67(0 '(6&5,37,21

7KH ;5��&��� FRQVLVWV RI IRXU LQGHSHQGHQW� IXOO�GXSOH[

FRPPXQLFDWLRQ FKDQQHOV� HDFK FRQVLVWLQJ RI WKHLU RZQ

7UDQVPLWWHU DQG 5HFHLYHU� (DFK FKDQQHO RI WKH 48$57

PD\ EH LQGHSHQGHQWO\ SURJUDPPHG IRU RSHUDWLQJ PRGH

DQG GDWD IRUPDW� 7KH 48$57 FDQ LQWHUIDFH WR D ZLGH

UDQJH RI SURFHVVRUV ZLWK D PLQLPDO DPRXQW RI

FRPSRQHQWV� 7KH RSHUDWLQJ VSHHG RI HDFK UHFHLYHU DQG

WUDQVPLWWHU PD\ EH VHOHFWHG IURP RQH RI �� LQWHUQDOO\

JHQHUDWHG IL[HG ELW UDWHV� IURP D FORFN GHULYHG IURP DQ

LQWHUQDO FRXQWHU�WLPHU� RU IURP DQH[WHUQDOO\ VXSSOLHG �[ RU

��[ FORFN� 7KH ELW UDWH JHQHUDWRU �WKH VRXUFH RI WKH ��

GLIIHUHQW IL[HG ELW UDWHV� FDQ RSHUDWH GLUHFWO\ IURP D FU\VWDO

FRQQHFWHG DFURVV WZR SLQV RU IURPDQ H[WHUQDO FORFN� 7KH

DELOLW\ WR LQGHSHQGHQWO\ SURJUDP WKH RSHUDWLQJ VSHHG RI

WKH UHFHLYHU DQG WUDQVPLWWHU RI HDFK FKDQQHO PDNHV WKH

48$57 DWWUDFWLYH IRU VSOLW VSHHG FKDQQHO DSSOLFDWLRQV

VXFK DV FOXVWHUHG WHUPLQDO V\VWHPV�

5HFHLYHU DQG WUDQVPLWWHU GDWD DUH ERWK TXDGUXSOHG

EXIIHUHG YLD RQ�FKLS ),)2V LQ RUGHU WRPLQLPL]H WKH ULVN RI

UHFHLYHU RYHUUXQ DQG WR UHGXFH RYHUKHDG LQ LQWHUUXSW

GULYHQ DSSOLFDWLRQV� 7KH 48$57 DOVR SURYLGHV D IORZ

FRQWURO FDSDELOLW\ WR LQKLELW WUDQVPLVVLRQ IURP D UHPRWH

GHYLFHZKHQ WKHEXIIHU RI WKH UHFHLYLQJ48$57 LV IXOO� WKXV

SUHYHQWLQJ ORVV RI GDWD�

7KH 48$57 DOVR SURYLGHV WZR JHQHUDO�SXUSRVH ���ELW

FRXQWHU�WLPHU �ZKLFK PD\ DOVR EH XVHG DV SURJUDPPDEOH

ELW UDWH JHQHUDWRUV�� D �� ELW PXOWL�SXUSRVH LQSXW SRUW SLQV

DQG DQ �� ELW PXOWL�SXUSRVH RXWSXW SRUW SLQV�

/� '$7$ %86 %8))(5

7KH GDWD EXV EXIIHU SURYLGHV WKH LQWHUIDFH EHWZHHQ WKH

LQWHUQDO �ZLWKLQ WKH FKLS� DQG H[WHUQDO GDWD EXVHV� ,W LV

FRQWUROOHG E\ WKH RSHUDWLRQ FRQWURO EORFN WR DOORZ GDWD

WUDQVIHUV WR WDNH SODFH EHWZHHQ WKH KRVW &38 DQG WKH

48$57�

0� 23(5$7,21 &21752/ %/2&.

7KH FRQWURO ORJLF RI WKH 2SHUDWLRQ &RQWURO EORFN UHFHLYHV

RSHUDWLQJ FRPPDQGV IURP WKH &38 DQG JHQHUDWHV WKH

SURSHU VLJQDOV WR WKH YDULRXV VHFWLRQV RI WKH48$57� 7KH

2SHUDWLRQ &RQWURO %ORFN IXQFWLRQV DV WKH XVHU LQWHUIDFH WR

WKH UHVW RI WKH GHYLFH� 6SHFLILFDOO\� LW LV UHVSRQVLEOH IRU

48$57 5HJLVWHU $GGUHVV 'HFRGLQJ� DQG &RPPDQG

'HFRGLQJ� 7KHUHIRUH DOO FRPPDQGV WR VHW EDXG UDWHV�

SDULW\� RWKHU FRPPXQLFDWLRQ SURWRFRO SDUDPHWHUV� VWDUW RU

VWRS WKH &RXQWHU�7LPHU RU UHDGLQJ D ´VWDWXV UHJLVWHUµ WR

PRQLWRU GDWD FRPPXQLFDWLRQ SHUIRUPDQFH PXVW JR

WKURXJK WKH 2SHUDWLRQ &RQWURO %ORFN�

7KH 2SHUDWLRQ &RQWURO %ORFN ZLOO FRQWURO 48$57

SHUIRUPDQFH EDVHG XSRQ WKH IROORZLQJ LQSXW VLJQDOV�

GHSHQGLQJ XSRQ ZKHWKHU LW LV RSHUDWLRQ LQ WKH ´��µ RU ´��

0RGHµ�

�� 0RGH �� 0RGH

$GGUHVV ,QSXWV� $� � $� $GGUHVV ,QSXWV� $� � $�

�5: �5'

�&6 �:5

�5(6(7 �&6

5(6(7

7KH ´�� 0RGHµ 48$57 DOVR LQFOXGHV D GDWD WUDQVIHU

DFNQRZOHGJH ��'7$&.� RXWSXW ZKLFK LV DVVHUWHG GXULQJ

UHDG DQG ZULWH F\FOHV LQ RUGHU WR LQIRUP WKH &38 WKDW WKH

UHTXHVWHG RSHUDWLRQ KDV EHHQ FRPSOHWHG� $Q DVVHUWHG

�'7$&. VLJQDO LQGLFDWHV WKDW WKH LQSXW GDWD KDV EHHQ

ODWFKHG GXULQJ D ZULWH F\FOH� WKDW WKH UHTXHVWHG GDWD LV RQ

WKH GDWD EXV GXULQJ D UHDG F\FOH� RU WKDW WKH LQWHUUXSW YHFWRU

LV RQ WKH GDWD EXV GXULQJ DQ LQWHUUXSW DFNQRZOHGJH F\FOH�

:KHQ LQWHUIDFLQJ WKH 48$57 WR D ���� IDPLO\ SURFHVVRU�

WKH 48$57 VKRXOG EH FRQILJXUHG WR RSHUDWH LQ WKH ´��

0RGHµ� $GGLWLRQDOO\� WKH 48$57 ZLOO UHTXLUH VRPH JOXH

ORJLF LQ RUGHU WR SURSHUO\ LQWHUIDFH WR D ���� )DPLO\

SURFHVVRU� )LJXUH � SUHVHQWV D VFKHPDWLF RI WKH

DSSURSULDWH JOXH ORJLF FLUFXLWU\�
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)LJXUH �� ([WHUQDO /RJLF &LUFXLWU\ 5HTXLUHG 7R ,QWHUIDFH D ���� )DPLO\ 3URFHVVRU

WR DQ ´���0RGHµ ;5��&��� 'HYLFH

�5�:

�:5

( FORFN

�5'

�5(6(7 5(6(7

0�� 4XDUW 5HJLVWHU $GGUHVVLQJ

7KH DGGUHVVLQJ RI WKH LQWHUQDO UHJLVWHUV RI WKH 48$57 LV

SUHVHQWHG LQ 7DEOH �� 3OHDVH QRWH WKDW VRPH RI WKH

UHJLVWHUV DUH ´5HDG 2QO\µ DQG RWKHUV DUH ´:ULWH 2QO\µ�

(DFK FKDQQHO LV SURYLGHG ZLWK WKH IROORZLQJ GHGLFDWHG

�DGGUHVVDEOH� UHJLVWHUV�

- &RPPDQG 5HJLVWHUV

- 0RGH 5HJLVWHUV �05� DQG 05��

- 6WDWXV 5HJLVWHUV

- &ORFN 6HOHFW 5HJLVWHUV

- 5HFHLYHU +ROGLQJ 5HJLVWHU �5+5� DQG 7UDQVPLW

+ROGLQJ 5HJLVWHU �7+5�

$GGLWLRQDOO\� WKH 48$57 FRQWDLQV WKH IROORZLQJ UHJLVWHUV

WKDW VXSSRUW�FRQWURO FKDQQHO SDLUV�

- ,QWHUUXSW 6WDWXV 5HJLVWHU � �&KDQQHOV $ 	 %�

- ,QWHUUXSW 6WDWXV 5HJLVWHU � �&KDQQHOV & 	 '�

- ,QWHUUXSW 0DVN 5HJLVWHU � �&KDQQHOV $ 	 %�

- ,QWHUUXSW 0DVN 5HJLVWHU � �&KDQQHOV & 	 '�

- 0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU � �&KDQQHOV $ 	 %�

- 0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU � �&KDQQHOV & 	 '�

- ,QWHUUXSW 9HFWRU 5HJLVWHU � �&KDQQHOV $ 	 %�

- ,QWHUUXSW 9HFWRU 5HJLVWHU � �&KDQQHOV & 	 '�

- $X[LOLDU\ &RQWURO 5HJLVWHU � �&KDQQHOV $ 	 %�

- $X[LOLDU\ &RQWURO 5HJLVWHU � �&KDQQHOV & 	 '�

$QG ILQDOO\� WKH 48$57 DOVR FRQWDLQV RWKHU UHJLVWHUV WKDW

VXSSRUW IXQFWLRQV RWKHU WKDQ VHULDO GDWD FRPPXQLFDWLRQ�

VXFK DV WKH SDUDOOHO SRUWV DQG WKH &RXQWHUV�7LPHUV�

- 23&5� � 2XWSXW 3RUW &RQWURO 5HJLVWHU �

- 23&5� � 2XWSXW 3RUW &RQWURO 5HJLVWHU �

- ,3&5� � ,QSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU �

- ,3&5� � ,QSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU �

- &785� � &RXQWHU�7LPHU 8SSHU %\WH 5HJLVWHU �

- &785� � &RXQWHU�7LPHU 8SSHU %\WH 5HJLVWHU �

- &7/5� � &RXQWHU�7LPHU /RZHU %\WH 5HJLVWHU �

- &7/5� � &RXQWHU�7LPHU /RZHU %\WH 5HJLVWHU �
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5HDG 0RGH 5HJLVWHUV :ULWH 0RGH 5HJLVWHUV

$GGUHVV
�+H[� 5HJLVWHU 1DPH 6\PERO 5HJLVWHU 1DPH 6\PERO

�� 0RGH 5HJLVWHU� &KDQQHO $ 05�$� 05�$ 0RGH 5HJLVWHU� &KDQQHO $ 05�$� 05�$

�� 6WDWXV 5HJLVWHU� &KDQQHO $ 65$ &ORFN 6HOHFW 5HJLVWHU� &KDQQHO $ &65$

�� 0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU � 0,65� &RPPDQG 5HJLVWHU $ &5$

�� 5[ +ROGLQJ 5HJLVWHU� &KDQQHO $ 5+5$ 7[ +ROGLQJ 5HJLVWHU� &KDQQHO $ 7+5$

�� ,QSXW 3RUW &KDQJH 5HJLVWHU � ,3&5� $X[LOLDU\ &RQWURO 5HJLVWHU � $&5�

�� ,QWHUUXSW 6WDWXV 5HJLVWHU � ,65� ,QWHUUXSW 0DVN 5HJLVWHU � ,05�

�� &RXQWHU�7LPHU 8SSHU %\WH 5HJLVWHU � &78�
&RXQWHU�7LPHU

8SSHU %\WH 5HJLVWHU �
&78�

�� &RXQWHU�7LPHU /RZHU %\WH 5HJLVWHU � &7/� &RXQWHU�7LPHU /RZHU %\WH 5HJLVWHU &7/�

�� 0RGH 5HJLVWHU� &KDQQHO % 05�%� 05�% 0RGH 5HJLVWHU� &KDQQHO % 05�%� 05�%

�� 6WDWXV 5HJLVWHU� &KDQQHO % 65% &ORFN 6HOHFW 5HJLVWHU� &KDQQHO % &65%

�$ 5(6(59(' � &RPPDQG 5HJLVWHU� &KDQQHO % &5%

�% 5[ +ROGLQJ 5HJLVWHU� &KDQQHO % 5+5% 7[ +ROGLQJ 5HJLVWHU� &KDQQHO % 7+5%

�& ,QWHUUXSW 9HFWRU 5HJLVWHU ,95� ,QWHUUXSW 9HFWRU 5HJLVWHU � ,95�

�' ,QSXW 3RUW ,3�
2XWSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU
�23� � 23��

23&5�

�( 6WDUW &RXQWHU�7LPHU � &RPPDQG 6&&� 6HW 2XWSXW 3RUW %LWV � &RPPDQG 623%&�

�) 6WRS &RXQWHU�7LPHU � &RPPDQG 67&� &OHDU 2XWSXW 3RUW %LWV � &RPPDQG &23%&�

�� 0RGH 5HJLVWHU & 05�&� 05�& 0RGH 5HJLVWHU & 05�&� 05�&

�� 6WDWXV 5HJLVWHU & 65& &ORFN 6HOHFW 5HJLVWHU & &65&

�� 0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU � 0,65� &RPPDQG 5HJLVWHU & &5&

�� 5[ +ROGLQJ 5HJLVWHU & 5+5& 7[ +ROGLQJ 5HJLVWHU & 7+5&

�� ,QSXW 3RUW &KDQJH 5HJLVWHU � ,3&5� $X[LOLDU\ &RQWURO 5HJLVWHU � $&5�

�� ,QWHUUXSW 6WDWXV 5HJLVWHU � ,65� ,QWHUUXSW 0DVN 5HJLVWHU � ,05�

�� &RXQWHU�7LPHU �� 8SSHU %\WH 5HJLVWHU &78� &RXQWHU�7LPHU �� 8SSHU %\WH 5HJLVWHU &78�

�� &RXQWHU�7LPHU �� /RZHU %\WH 5HJLVWHU &7/� &RXQWHU�7LPHU �� /RZHU %\WH 5HJLVWHU &7/�

�� 0RGH 5HJLVWHU ' 05�'� 05�' 0RGH 5HJLVWHU ' 05�'� 05�'

�� 6WDWXV 5HJLVWHU ' 65' 6WDWXV 5HJLVWHU ' 65'

�$ 5(6(59(' � &RPPDQG 5HJLVWHU ' &5'

�% 5[ +ROGLQJ 5HJLVWHU ' 5+5' 7[ +ROGLQJ 5HJLVWHU ' 7+5'

�& ,QWHUUXSW 9HFWRU 5HJLVWHU � ,95� ,QWHUUXSW 9HFWRU 5HJLVWHU � ,95�

�' ,QSXW 3RUW � ,3�
2XWSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU �
�23� � 23���

23&5�

�( 6WDUW &RXQWHU�7LPHU � &RPPDQG 6&&� 6HW 2XWSXW 3RUW %LWV � &RPPDQG 623%&�

�) 6WRS &RXQWHU�7LPHU � &RPPDQG 67&� &OHDU 2XWSXW 3RUW %LWV � &RPPDQG &23%&�

1RWH� 7KH VKDGHG EORFNV DUH QRW 5HDG�:ULWH UHJLVWHUV EXW DUH UDWKHU ´$GGUHVV�7ULJJHUHGµ &RPPDQGV�

7DEOH �� 4XDUW 3RUW $QG 5HJLVWHU $GGUHVVLQJ
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7DEOH � LQGLFDWHV WKDW HDFK FKDQQHO LV HTXLSSHG ZLWK WZR

0RGH 5HJLVWHUV� $VVRFLDWHG ZLWK HDFK RI WKHVH 0RGH

5HJLVWHU SDLUV LV D ´0RGH5HJLVWHUµ SRLQWHU RU 05 SRLQWHU�

8SRQFKLS�V\VWHPSRZHU XSRU5(6(7HDFK05SRLQWHU LV

´SRLQWLQJ WRµ WKH FKDQQHO05�Q UHJLVWHU� �3OHDVH QRWH WKDW

WKH VXIIL[ ´Qµ LV XVHG DW WKH HQG RI PDQ\ RI WKH 48$57

UHJLVWHUV V\PEROV LQ RUGHU WR UHIHU� JHQHULFDOO\� WR DQ\ RQH

RI WKH IRXU FKDQQHOV�� +RZHYHU� WKH FRQWHQWV RI WKH 05

SRLQWHU ZLOO VKLIW IURP WKH DGGUHVV RI WKH 05�Q UHJLVWHU WR

WKDW RI WKH05�Q UHJLVWHU� LPPHGLDWHO\ IROORZLQJDQ\5HDG

RU:ULWH DFFHVV WR WKH05�Q UHJLVWHU� 7KH05 SRLQWHU ZLOO

FRQWLQXH WR ´SRLQW WRµ WKH 05�Q UHJLVWHU XQWLO D KDUGZDUH

UHVHW RFFXUV RU XQWLO D ´5(6(7 05 32,17(5µ FRPPDQG

KDV EHHQ LQYRNHG� 7KH ´5(6(7 05 32,17(5µ

FRPPDQGFDQ EH LVVXHG E\ZULWLQJ WKHDSSURSULDWH GDWD WR

WKH DSSURSULDWH FKDQQHO·V &RPPDQG 5HJLVWHU�

7KHUHIRUH� ERWK 0RGH 5HJLVWHUV� ZLWKLQ D JLYHQ FKDQQHO�

KDYH WKH VDPH ORJLFDO DGGUHVV� 7KH IHDWXUHV DQG

IXQFWLRQV RI WKH 48$57 WKDW DUH FRQWUROOHG E\ WKH 0RGH

5HJLVWHUV DUH GLVFXVVHG LQ GHWDLO LQ 6HFWLRQ 5���

0�� &RPPDQG 'HFRGLQJ

(DFK FKDQQHO LV HTXLSSHG ZLWK D &RPPDQG 5HJLVWHU� ,Q

JHQHUDO� WKH UROH RI WKHVH &RPPDQG 5HJLVWHUV DUH WR

HQDEOH�GLVDEOH WKH 7UDQVPLWWHU� HQDEOH�GLVDEOH WKH

5HFHLYHU� DORQJ ZLWK IDFLOLWDWLQJ D VHULHV RI RWKHU

PLVFHOODQHRXV FKDQQHO DQG FKLS UHODWHG FRPPDQGV� 7KH

ELW IRUPDW IRU HDFK &RPPDQG5HJLVWHU LV SUHVHQWHG EHORZ�

&5$� &5%� &5&� &5'

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

0LVFHOODQHRXV &RPPDQGV (QDEOH�'LVDEOH 5HFHLYHU (QDEOH�'LVDEOH 7UDQVPLWWHU

6HH )ROORZLQJ 7H[W ��  1R &KDQJH

��  (QDEOH 5[

��  'LVDEOH 5[

��  1RW YDOLG �GR QRW XVH�

��  1R &KDQJH

��  (QDEOH 7[

��  'LVDEOH 7[

��  1RW 9DOLG �'R QRW XVH�

7KH IXQFWLRQ RI WKH ORZHU QLEEOH RI WKH &RPPDQG

5HJLVWHUV LV IDLUO\ VWUDLJKW�IRUZDUG� 7KLV QLEEOH LV XVHG WR

HLWKHU HQDEOH RU GLVDEOH WKH 7UDQVPLWWHU DQG�RU 5HFHLYHU�

7KH XSSHU QLEEOH RI WKH &RPPDQG 5HJLVWHU LV XVHG WR

LQYRNH D VHULHV RI PLVFHOODQHRXV FRPPDQGV� 7DEOH �

GHILQHV WKH FRPPDQGV DVVRFLDWHG ZLWK WKH XSSHU QLEEOH RI

WKH &RPPDQG5HJLVWHUV� 3OHDVH QRWH WKDW WKH XSSHU QLEEOH

FRPPDQGV ��� WKURXJK % HIIHFWV RQO\ WKH SHUIRUPDQFH RI

&RPPDQG 5HJLVWHU·V &KDQQHO� +RZHYHU� FRPPDQGV &

DQG ' HIIHFWV V\VWHP �RU FKLS� OHYHO RSHUDWLRQ�

%LW � %LW � %LW � %LW � 'HVFULSWLRQ

� � � � 1XOO &RPPDQG�

� � � � 5HVHW 05Q 3RLQWHU� &DXVHV WKH &KDQQHO·V 05Q SRLQWHU WR SRLQW WR 05�Q�

� � � � 5HVHW 5HFHLYHU� 5HVHW WKH LQGLYLGXDO FKDQQHO UHFHLYHU DV LI D +DUGZDUH 5HVHW KDV
EHHQ DSSOLHG� 7KH 5HFHLYHU LV GLVDEOHG DQG WKH ),)2 LV IOXVKHG�

� � � � 5HVHW 7UDQVPLWWHU� 5HVHWV WKH LQGLYLGXDO FKDQQHO WUDQVPLWWHU DV LI D +DUGZDUH
5HVHW KDG EHHQ DSSOLHG� 7KH 7;'Q RXWSXW LV IRUFHG WR D KLJK OHYHO�

� � � � 5HVHW (UURU 6WDWXV� &OHDUV WKH 5HFHLYHG %UHDN �5%�� 3DULW\ (UURU �3(�� )UDPLQJ
(UURU �)(� DQG 2YHUUXQ (UURU �2(� VWDWXV ELWV� 65>���@�

6SHFLILFDOO\� LI WKH (UURU 0RGH� IRU D SDUWLFXODU FKDQQHO LV VHW DW ´%ORFNµ (UURU 0RGH�
WKLV FRPPDQG ZLOO UHVHW DOO RI WKH 5HFHLYHU (UURU ,QGLFDWRUV LQ WKH 6WDWXV 5HJLVWHU� ,Q
WKH %ORFN (UURU 0RGH� RQFH HLWKHU D 3(� )(� 2(� RU 5% RFFXUV� WKH HUURU ZLOO FRQ�
WLQXH WR EH IODJJHG LQ WKH 6WDWXV 5HJLVWHU� XQWLO WKLV FRPPDQG LV LVVXHG�

,I WKH (UURU 0RGH� IRU D SDUWLFXODU FKDQQHO LV VHW WR ´&KDUDFWHU (UURU 0RGHµ� WKHQ WKH
FRQWHQWV RI WKH 6WDWXV 5HJLVWHU IRU 3(� )(� DQG 5% DUH UHIOHFWHG RQ D FKDUDFWHU E\
FKDUDFWHU EDVLV� ,Q WKH ´&KDUDFWHU (UURU 0RGHµ� WKH VWDWH RI WKHVH LQGLFDWRUV LV
EDVHG RQO\ XSRQ WKH FKDUDFWHU WKDW LV DW WKH WRS RI WKH 5+5�

1RWH� 7KH 2( LQGLFDWRU LV DOZD\V SUHVHQWHG DV D ´%ORFN (UURU 0RGHµ LQGLFDWRU� DQG
UHTXLUHV WKLV FRPPDQG WR EH UHVHW�

� � � � 5HVHW %UHDN &KDQJH ,QWHUUXSW� &OHDUV WKH FKDQQHO·V EUHDN FKDQJH LQWHUUXSW VWDWXV
ELW� ZLWKLQ WKH DSSURSULDWH ,QWHUUXSW 6WDWXV 5HJLVWHU�
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%LW � 'HVFULSWLRQ%LW �%LW �%LW �

� � � � 6WDUW %UHDN� )RUFHV WKH 7;'Q RXWSXW ORZ� 7KH WUDQVPLWWHU PXVW EH HQDEOHG WR VWDUW
D EUHDN� ,I WKH WUDQVPLWWHU LV HPSW\� WKH VWDUW RI WKH EUHDN PD\ EH GHOD\HG XS WR WZR
ELW WLPHV� ,I WKH WUDQVPLWWHU LV DFWLYH� WKH EUHDN EHJLQV ZKHQ WKH WUDQVPLVVLRQ RI
WKRVH FKDUDFWHUV LQ WKH 7+5 LV FRPSOHWHG� YL]�� 7;(03 PXVW EH WUXH EHIRUH WKH
EUHDN ZLOO EHJLQ�

� � � � 6WRS %UHDN� 7KH 7;'Q OLQH ZLOO JR KLJK ZLWKLQ WZR ELW WLPHV� 7;'Q ZLOO UHPDLQ KLJK
IRU RQH ELW WLPH EHIRUH WKH QH[W FKDUDFWHU� LI DQ\� LV WUDQVPLWWHG�

� � � � 6HW 5[ %5* 6HOHFW ([WHQG %LW� 6HWV WKH FKDQQHO·V ´5HFHLYHU %5* 6HOHFW ([WHQG
%LWµ WR ��

� � � � &OHDU 5[ %5* 6HOHFW ([WHQG %LW� &OHDUV WKH FKDQQHO·V ´5HFHLYHU %5* 6HOHFW
([WHQG %LWµ WR ��

� � � � 6HW 7[ %5* 6HOHFW ([WHQG %LW� 6HWV WKH FKDQQHO·V ´7UDQVPLWWHU %5* 6HOHFW
([WHQG %LWµ WR ��

� � � � &OHDU 7[ %5* 6HOHFW ([WHQG %LW� &OHDUV WKH FKDQQHO·V ´7UDQVPLWWHU %5* 6HOHFW
([WHQG %LWµ WR ��

� � � � 6HW 6WDQGE\ 0RGH �&KDQQHO $�� :KHQ WKLV FRPPDQG LV LQYRNHG YLD WKH &KDQQHO
$ &RPPDQG 5HJLVWHU� SRZHU LV UHPRYHG IURP HDFK RI WKH WUDQVPLWWHUV� UHFHLYHUV�
FRXQWHU�WLPHU DQG DGGLWLRQDO FLUFXLWV WR SODFH WKH 48$57 LQ WKH VWDQGE\ �RU ORZHU
SRZHU� PRGH� 3OHDVH QRWH WKDW WKLV FRPPDQG HIIHFWV WKH RSHUDWLRQ RI WKH HQWLUH
FKLS� 1RUPDO RSHUDWLRQ LV UHVWRUHG E\ D KDUGZDUH UHVHW RU E\ LQYRNLQJ WKH ´6(7
$&7,9( 02'(µ FRPPDQG�

5HVHW ,86 /DWFK �&KDQQHO %�� :KHQ WKLV FRPPDQG LV LQYRNHG YLD WKH &KDQQHO %
&RPPDQG 5HJLVWHU� DQG WKH 48$57 LV RSHUDWLQJ LQ =�PRGH� LW FDXVHV WKH ,QWHUUXSW�
8QGHU�6HUYLFH �,86� ODWFK WR EH UHVHW� 7KLV� LQ WXUQ� ZLOO FDXVH WKH ,(2 RXWSXW WR
WRJJOH ´KLJKµ�

6HOHFW 'LUHFW 6\VWHP &ORFN �&KDQQHO &��

)ROORZLQJ D KDUGZDUH 5(6(7� DQG SULRU WR LQYRNLQJ WKLV FRPPDQG� WKH 48$57 LV
RSHUDWLQJ LQ D ´'LYLGHG 6\VWHP &ORFNµ PRGH� 6SHFLILFDOO\� WKLV PHDQV WKDW WKH RVFLO�
ODWRU FORFN IUHTXHQF\ LV GLYLGHG E\ WZR� SULRU WR HQWHULQJ WKH EDXG UDWH JHQHUDWRU SRU�
WLRQ RI WKH 7LPLQJ &RQWURO %ORFN� ,I WKH 48$57 RSHUDWHV LQ WKH ´'LYLGHG 6\VWHPV
&ORFNµ PRGH� WKHQ WKH EDXG UDWH DFKLHYHG �IRU DOO IRXU FKDQQHOV� ZLOO EH RQH�KDOI RI
WKDW SUHVHQWHG LQ 7DEOH �� DQG 7DEOH ��$� ,I WKH XVHU LQYRNHV WKLV FRPPDQG YLD WKH
&KDQQHO & &RPPDQG 5HJLVWHU� WKHQ WKLV ´'LYLGH�E\��µ QHWZRUN LV UHPRYHG IURP WKH
´WLPLQJ VLJQDOµ SDWK� DQG WKH XVHU ZLOO DFKLHYH WKH EDXG UDWHV� VSHFLILHG LQ 7DEOH ��
DQG 7DEOH ��$�

� � � � 6HW $FWLYH 0RGH �&KDQQHO $�� :KHQ WKLV FRPPDQG LV LQYRNHG YLD WKH &KDQQHO $
&RPPDQG 5HJLVWHU� WKH 48$57 LV UHPRYHG IURP WKH 6WDQGE\ 0RGH DQG UHVXPHV
QRUPDO RSHUDWLRQ�

6HW =�0RGH �&KDQQHO %�� :KHQ WKLV FRPPDQG LV LQYRNHG YLD WKH &KDQQHO % &RP�
PDQG 5HJLVWHU� WKH 48$57 LV FRQGLWLRQHG WR RSHUDWH LQ WKH =�0RGH� )RU D GHWDLOHG
GLVFXVVLRQ RI WKH 48$57·V RSHUDWLRQ ZKLOH LQ WKH =�0RGH� 3OHDVH VHH 6HFWLRQ
1����� �$YDLODEOH IRU �� 0RGH RQO\�

6HOHFW 'LYLGHG 6\VWHP &ORFN �&KDQQHO &��

7KLV FRPPDQG LV WKH UHYHUVH RI WKH ´6HOHFW 'LUHFW 6\VWHPV &ORFN PRGHµ FRPPDQG�
7KLV FRPPDQG ZLOO UHWXUQ D ´GLYLGH E\ �µ QHWZRUN LQWR WKH %5* WLPLQJ VLJQDO SDWK�
7KH HIIHFW RI WKLV FRPPDQG LV WR UHGXFH WKH EDXG UDWH E\ RQH�KDOI RI WKDW SUHVHQWHG
LQ 7DEOH �� DQG 7DEOH ��$� 3OHDVH QRWH WKDW WKLV FRPPDQG HIIHFWV WKH EDXG UDWHV
IRU DOO IRXU FKDQQHOV RI WKH 48$57�

� � � � 5HVHUYHG

� � � � 5HVHUYHG

7DEOH �� 0LVFHOODQHRXV &RPPDQGV� 8SSHU 1LEEOH RI $OO &RPPDQG 5HJLVWHUV� 8QOHVV 2WKHUZLVH 6SHFLILHG
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,Q DGGLWLRQ WR WKH FRPPDQGV ZKLFK DUH DYDLODEOH WKURXJK

WKH FRPPDQG UHJLVWHUV� WKH 48$57 DOVR RIIHUV

´$GGUHVV�7ULJJHUHGµ ´FRPPDQGV� 7KHVH FRPPDQGV DUH

OLVWHG LQ 7DEOH �� ´4XDUW 3RUW DQG 5HJLVWHU $GGUHVVLQJ�µ

DQG DUH IXUWKHU LGHQWLILHG E\ EHLQJ ´VKDGHGµ LQ WKLV WDEOH�

6SHFLILFDOO\� WKHVH FRPPDQGV DUH�

- 6WDUW &RXQWHU�7LPHU � &RPPDQG

- 6WRS &RXQWHU�7LPHU � &RPPDQG

- 6WDUW &RXQWHU�7LPHU � &RPPDQG

- 6WRS &RXQWHU�7LPHU � &RPPDQG

- 6HW 2XWSXW 3RUW %LWV � &RPPDQG

- 6HW 2XWSXW 3RUW %LWV � &RPPDQG

- &OHDU 2XWSXW 3RUW %LWV � &RPPDQG

- &OHDU 2XWSXW 3RUW %LWV � &RPPDQG

(DFK FRPPDQG LV LQYRNHG E\ HLWKHU UHDGLQJ RU ZULWLQJ

GDWD WR LWV FRUUHVSRQGLQJ48$57 DGGUHVV� DV VSHFLILHG LQ

7DEOH ��

)RU H[DPSOH� WKH 6WDUW &RXQWHU�7LPHU � &RPPDQG LV

LQYRNHG E\ WKH SURFHGXUH RI UHDGLQJ 48$57 DGGUHVV

�(��� 3OHDVH QRWH WKDW WKLV ´5HDG 2SHUDWLRQµ ZLOO QRW

UHVXOW LQ SODFLQJ WKH FRQWHQWV RI D 48$57 UHJLVWHU RQ WKH

GDWD EXV� 7KH RQO\ WKLQJ WKDW ZLOO KDSSHQ� LQ UHVSRQVH WR

WKLV SURFHGXUH LV WKH &RXQWHU�7LPHU �� ZLOO LQLWLDWH

FRXQWLQJ� )RU D GHWDLOHG GLVFXVVLRQ LQWR WKH RSHUDWLRQ RI

WKH &RXQWHU�7LPHUV� SOHDVH VHH 6HFWLRQ 2���

$QRWKHU H[DPSOH RI DQ $GGUHVV�7ULJJHUHG FRPPDQGV LV

WKH ´6HW 2XWSXW 3RUW %LWV �µ &RPPDQG� 7KLV FRPPDQG LV

LQYRNHG E\ SHUIRUPLQJ D ZULWH RI GDWD WR 48$57 DGGUHVV

�(��� :KHQ WKH XVHU LQYRNHV WKLV FRPPDQG� KH�VKH LV

VHWWLQJ FHUWDLQ ELWV �WR ´�µ� ZLWKLQ 235� �2XWSXW 3RUW

5HJLVWHU ��� $OO RWKHU ELWV� ZLWKLQ 235� �QRW VSHFLILHG WR

EHVHW�� DUH QRW FKDQJHG� 7KHVWDWH RI WKHRXWSXW SRUW SLQV�

23� � 23� DUH FRPSOHPHQWV RI WKH LQGLYLGXDO ELWV ZLWKLQ

235�� /LNHZLVH� WKH VWDWH RI RXWSXW SRUW SLQV23� �23��

DUH FRPSOHPHQWV RI WKH LQGLYLGXDO ELWV ZLWK 235��

+HQFH� LI 235�>�@ �H�J�� ELW �ZLWKLQ235�� LV VHW WR ´�µ� WKH

VWDWH RI WKH FRUUHVSRQGLQJRXWSXW SRUW SLQ�23�� LV QRZVHW

WR D ORJLF ´�µ� &RQVHTXHQWO\� RQH FDQ WKLQN RI WKH ´6HW

2XWSXW 3RUW %LWVµ FRPPDQG DV WKH ´&OHDU 2XWSXW 3RUW

3LQVµ FRPPDQG� )RU D PRUH GHWDLOHG GLVFXVVLRQ LQWR WKH

RSHUDWLRQ RI WKH 2XWSXW 3RUWV� SOHDVH VHH 6HFWLRQ 4�

1� ,QWHUUXSW &RQWURO %ORFN

7KH ,QWHUUXSW &RQWURO %ORFN DOORZV WKH XVHU WR DSSO\ WKH

48$57 LQ DQ ´,QWHUUXSW�'ULYHQµ HQYLURQPHQW� 7KH

48$57 LQFOXGHV DQ DFWLYH�ORZ� RSHQ�GUDLQ LQWHUUXSW

UHTXHVW RXWSXW VLJQDO ��,175��ZKLFKPD\ EHSURJUDPPHG

WR EH DVVHUWHG XSRQ WKH RFFXUUHQFH RI DQ\ RI WKH IROORZLQJ

HYHQWV�

- 7UDQVPLW +ROG 5HJLVWHU $� %� &� RU ' 5HDG\

- 5HFHLYH +ROG 5HJLVWHU $� %� &� RU ' 5HDG\

- 5HFHLYH ),)2 $� %� & RU ' )XOO

- 6WDUW RU (QG RI 5HFHLYHG %UHDN LQ &KDQQHOV $� %� &

RU '

- (QG RI &RXQWHU�7LPHU &RXQW 5HDFKHG �IRU HLWKHU

&RXQWHU�7LPHU � RU &RXQWHU�7LPHU ��

- &KDQJH RI 6WDWH RQ LQSXW SLQV� ,3�� ,3�� ,3�� ,3��

,3�� ,3�� ,3��� RU ,3��

7KH ,QWHUUXSW &RQWURO %ORFN FRQVLVWV RI WZR ,QWHUUXSW

6WDWXV 5HJLVWHUV �,65� DQG ,65��� WZR ,QWHUUXSW 0DVN

5HJLVWHUV �,05� DQG ,05��� WZR 0DVNHG ,QWHUUXSW 6WDWXV

5HJLVWHUV �0,65� DQG 0,65�� DQG WZR ,QWHUUXSW 9HFWRU

5HJLVWHUV �,95� DQG ,95��� 7DEOH � OLVWV WKHVH UHJLVWHUV

DQG WKHLU DGGUHVV ORFDWLRQ �ZLWKLQ WKH 48$57��

5HJLVWHU 'HVFULSWLRQ

$GGUHVV /RFDWLRQ
�LQ 48$57 $GGUHVV 6SDFH�

,65� ,QWHUUXSW 6WDWXV 5HJLVWHU � ���� �5HDG 2QO\�

,65� ,QWHUUXSW 6WDWXV 5HJLVWHU � ���� �5HDG 2QO\�

,05� ,QWHUUXSW 0DVN 5HJLVWHU � ���� �:ULWH 2QO\�

,05� ,QWHUUXSW 0DVN 5HJLVWHU � ���� �:ULWH 2QO\�

0,65� 0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU � ���� �5HDG 2QO\�

0,65� 0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU � ���� �5HDG 2QO\�

,95� ,QWHUUXSW 9HFWRU 5HJLVWHU � �&��

,95� ,QWHUUXSW 9HFWRU 5HJLVWHU � �&��

7DEOH �� /LVWLQJ DQG %ULHI 'HVFULSWLRQ RI ,QWHUUXSW 6\VWHP 5HJLVWHUV
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7KH UROH DQG SXUSRVH RI HDFK RI WKHVH UHJLVWHUV DUH

GHILQHG EHORZ�

1�� ,QWHUUXSW 6WDWXV 5HJLVWHUV �,65� DQG ,65��

7KH FRQWHQWV RI WKH ,65V LQGLFDWHV WKH VWDWXV RI DOO

SRWHQWLDO LQWHUUXSW FRQGLWLRQV� ,I DQ\ ELWV ZLWKLQ WKHVH

UHJLVWHUV DUH WRJJOHG ´KLJKµ� WKHQ WKH FRUUHVSRQGLQJ

FRQGLWLRQ KDV RU LV RFFXUULQJ� ,Q JHQHUDO� WKH FRQWHQWV RI

WKH ,65 ZLOO LQGLFDWH WR WKH SURFHVVRU� WKH VRXUFH RU WKH

UHDVRQ IRU WKH ,QWHUUXSW 5HTXHVW IURP WKH 48$57�

7KHUHIRUH� DQ\ LQWHUUXSW VHUYLFH URXWLQH IRU WKH 48$57

VKRXOG EHJLQ E\ UHDGLQJ HLWKHU WKHVH UHJLVWHUV RU WKH

0,65V �0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHUV�� 7KH

ELW�IRUPDW RI WKH WZR ,65V DUH SUHVHQWHG EHORZ�

,65� 5HJLVWHU %LW )RUPDW

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

,QSXW 3RUW
&KDQJH

'HOWD %UHDN
%

5;5'<�
))8//%

7;5'<% &RXQWHU ��
5HDG\

'HOWD %UHDN
$

5;5'<�
))8//$

7;5'<$

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

,65� 5HJLVWHU %LW )RUPDW

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

,QSXW 3RUW
&KDQJH

'HOWD %UHDN
'

5;5'<�
))8// '

7;5'< ' &RXQWHU ��
5HDG\

'HOWD %UHDN
&

5;5'<�
))8// &

7;5'< &

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

7KH GHILQLWLRQ RI WKHPHDQLQJ EHKLQG HDFK RI WKHVH ELWV LV

SUHVHQWHG EHORZ�

1���� ,65� 5HJLVWHU � &KDQQHOV $ DQG %

,65�>�@� ,QSXW 3RUW &KDQJH RI 6WDWH�

,I WKLV ELW LV DW D ORJLF ´�µ� WKHQ D FKDQJH RI VWDWH ZDV

GHWHFWHG DW ,QSXW 3RUW SLQV ,3� � ,3�� 7KH XVHU VHUYLFHV

WKLV LQWHUUXSW E\ UHDGLQJ ,3&5� �LI ,65�>�@  ��� ,65�>�@ LV

FOHDUHG ZKHQ WKH &38 KDV UHDG WKH ,QSXW 3RUW

&RQILJXUDWLRQ 5HJLVWHU � � �,3&5��� %\ UHDGLQJ ,3&5��

WKH XVHU ZLOO GHWHUPLQH�

- 7KH ,QSXW 3RUW SLQ WKDW FKDQJHG VWDWH

- 7KH ILQDO VWDWH RI WKH PRQLWRUHG LQSXW SRUWV� IROORZLQJ

WKH &KDQJH RI 6WDWH�

)RU D GHWDLOHG GHVFULSWLRQ RI WKH ,3&5�� SOHDVH VHH

6HFWLRQ 3�

3OHDVH QRWH WKDW LQ RUGHU WR HQDEOH WKLV ,QWHUUXSW

&RQGLWLRQ� WKH XVHU PXVW GR WZR WKLQJV�

�� :ULWH WKH DSSURSULDWH GDWD WR WKH ORZHU QLEEOH RI WKH

$X[LOLDU\ &RQWURO 5HJLVWHU� $&5�>���@� ,Q WKLV VWHS� WKH

XVHU LV VSHFLI\LQJ ZKLFK RI WKH IRXU ,QSXW 3LQV� ,3� � ,3��

VKRXOG WULJJHU DQ ´,QSXW 3RUW &KDQJHµ ,QWHUUXSW UHTXHVW�

�� :ULWH D ORJLF ´�µ WR ,05�>�@�

,65�>�@ 'HOWD %UHDN ,QGLFDWRU � &KDQQHO %�

:KHQ WKLV ELW LV VHW� LW LQGLFDWHV WKDW WKH &KDQQHO %

UHFHLYHU KDV GHWHFWHG WKH EHJLQQLQJ RU HQG RI D UHFHLYHG

EUHDN �5%�� 7KLV ELW LV FOHDUHG �RU UHVHW� ZKHQ WKH &38

LQYRNHV D FKDQQHO % ´5(6(7 %5($. &+$1*(

,17(55837µ FRPPDQG �VHH 7DEOH ��� )RU PRUH

LQIRUPDWLRQ LQWR WKH 48$57·V UHVSRQVH WR D %5($.

FRQGLWLRQ� SOHDVH VHH 6HFWLRQ 5���

,65�>�@ 5;5'<�))8// % � &KDQQHO % 5HFHLYHU
5HDG\ RU ),)2 )XOO

7KH IXQFWLRQ RI WKLV ELW LV VHOHFWHG E\ SURJUDPPLQJ

05�%>�@� ,I WKLV ELW ILHOG LV FRQILJXUHG WR IXQFWLRQ DV WKH

5HFHLYHU 5HDG\ LQGLFDWRU �5;5'<%�� WKHQ D ´�µ LQ WKLV

ELW�ILHOG LQGLFDWHV WKDW DW OHDVW RQH FKDUDFWHU RI GDWD LV LQ

5+5% DQG LV UHDG\ WR EH UHDG E\ WKH &38� 7KLV ELW LV VHW

ZKHQ D FKDUDFWHU LV WUDQVIHUUHG IURP WKH UHFHLYHU VKLIW

UHJLVWHU WR WKH 5+5% DQG LV FOHDUHG ZKHQ WKH &38 UHDGV

WKH5+5%� ,I WKHUH DUH VWLOO PRUH FKDUDFWHUV LQ5+5%DIWHU

WKH UHDG RSHUDWLRQ� WKH ELW ZLOO EH VHW DJDLQ DIWHU 5+5% LV

´SRSSHGµ�

,I WKLV ELW LV FRQILJXUHG WR IXQFWLRQ DV WKH ´),)2 )XOOµ

,QGLFDWRU �))8//%�� WKHQ LW LV VHW ZKHQ D FKDUDFWHU LV

WUDQVIHUUHG IURP WKH 565 WR 5+5% DQG WKH WUDQVIHU

FDXVHV5+5% WR EHFRPH IXOO� 7KLV ELW LV FOHDUHG ZKHQ WKH

&38 UHDGV 5+5%� DQG WKHUHE\ ´SRSSLQJµ WKH ),)2�
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PDNLQJ URRP IRU WKH QH[W FKDUDFWHU� ,I D FKDUDFWHU LV

ZDLWLQJ LQ WKH565EHFDXVH5+5% LV IXOO� WKLV ELW ZLOO EH VHW

DJDLQ DIWHU WKH UHDG RSHUDWLRQ� ZKHQ WKDW FKDUDFWHU LV

ORDGHG LQWR 5+5%�

1RWH� ,I WKLV ELW LV FRQILJXUHG WR UHIOHFW WKH ))8//%

LQGLFDWRU� WKLV ELW ZLOO QRW EH VHW �QRU ZLOO SURGXFH DQ

LQWHUUXSW UHTXHVW� LI RQH RU WZR FKDUDFWHUV DUH VWLOO

UHPDLQLQJ LQ 5+5%� IROORZLQJ GDWD UHFHSWLRQ� +HQFH� LW LV

SRVVLEOH WKDW WKH ODVW WZR FKDUDFWHUV LQ D VWULQJ RI GDWD

�EHLQJ UHFHLYHG� FRXOG EH ORVW GXH WR WKLV SKHQRPHQRQ�

,65�>�@ 7;5'<% � &KDQQHO % 7UDQVPLWWHU 5HDG\

7KLV ELW LV D GXSOLFDWH RI 7;5'< %� 65%>�@�

7KLV ELW� ZKHQ VHW� LQGLFDWHV WKDW 7+5% LV HPSW\ DQG LV

UHDG\ WR DFFHSW D FKDUDFWHU IURP WKH &38� 7KH ELW LV

FOHDUHG ZKHQ WKH &38 ZULWHV D QHZ FKDUDFWHU WR 7+5%�

DQG LV VHW DJDLQ� ZKHQ WKDW FKDUDFWHU LV WUDQVIHUUHG WR WKH

765� 7;5'<% LV VHW ZKHQ WKH WUDQVPLWWHU LV LQLWLDOO\

HQDEOHG DQG LV FOHDUHG ZKHQ WKH WUDQVPLWWHU LV GLVDEOHG�

&KDUDFWHUV ORDGHG LQWR 7+5% ZKLOH WKH WUDQVPLWWHU LV

GLVDEOHG ZLOO QRW EH WUDQVPLWWHG�

,65�>�@ &RXQWHU �� 5HDG\

,Q WKH 7,0(5 PRGH� &�7 �� �&RXQWHU�7LPHU ��� ZLOO VHW

,65�>�@ RQFH IRU HDFK F\FOH RI WKH UHVXOWDQW VTXDUH ZDYH

�ZKLFK LV DYDLODEOHDW WKH23�SLQ�� ,65�>�@ ZLOO EHFOHDUHG

E\ LQYRNLQJ WKH DGGUHVV�WULJJHUHG ´6723 &2817(5 �µ

FRPPDQG� %HDU LQ PLQG� WKDW LQ WKH 7,0(5 PRGH� WKH

´6723 &2817(5µ FRPPDQG ZLOO QRW VWRS WKH &�7�

,Q WKH &2817(5 PRGH� WKLV ELW LV VHW ZKHQ FRXQWHU ��

UHDFKHV WKH WHUPLQDO FRXQW ������ DQG LV FOHDUHG ZKHQ

WKH FRXQWHU LV VWRSSHG E\ D ´6723 &2817(5µ

FRPPDQG� :KHQ WKH &RXQWHU�7LPHU LV LQ WKH &2817(5

0RGH� WKH ´6723 &2817(5µ FRPPDQG ZLOO VWRS WKH

&RXQWHU�7LPHU� $ GHWDLOHG GLVFXVVLRQ RQ WKH RSHUDWLRQ RI

WKH &RXQWHU�7LPHUV FDQ EH IRXQG LQ 6HFWLRQ 2�

,65�>�@� 'HOWD %UHDN $ � &KDQQHO $ &KDQJH LQ
%UHDN

$VVHUWLRQ RI WKLV ELW LQGLFDWHV WKDW WKH FKDQQHO $ UHFHLYHU

KDV GHWHFWHG WKH EHJLQQLQJ RI RU WKH HQG RI D UHFHLYHG

EUHDN �5%�� 7KLV ELW LV FOHDUHG ZKHQ WKH &38 LQYRNHV D

FKDQQHO $ ´5(6(7 %5($. &+$1*( ,17(55837µ

FRPPDQG� )RU PRUH LQIRUPDWLRQ LQWR WKH 48$57·V

UHVSRQVH WR D %5($. FRQGLWLRQ� SOHDVH VHH 6HFWLRQ 5���

,65�>�@ 5;5'<$�))8// $ � &KDQQHO $ 5HFHLYHU
5HDG\ RU ),)2 )XOO

7KH IXQFWLRQ RI WKLV ELW LV VHOHFWHG E\ SURJUDPPLQJ

05�$>�@� ,I WKLV ELW ILHOG LV FRQILJXUHG WR IXQFWLRQ DV WKH

´5HFHLYHU 5HDG\µ LQGLFDWRU �5;5'<$�� D ´�µ LQ WKLV ELW

ILHOG LQGLFDWHV WKDW WKHUH LV DW OHDVW RQH FKDUDFWHU RI GDWD LQ

5+5$� DQG LV UHDG\ WR EH UHDG E\ WKH &38� 7KLV ELW LV VHW

ZKHQ D FKDUDFWHU LV WUDQVIHUUHG IURP WKH 565 WR 5+5$

DQG LV FOHDUHG ZKHQ WKH &38 UHDGV �RU ´SRSVµ� 5+5$� ,I

WKHUH DUH VWLOO PRUH FKDUDFWHUV LQ 5+5$� IROORZLQJ WKH

UHDG RSHUDWLRQ� WKH ELW ZLOO EH VHW DJDLQ DIWHU 5+5$ LV

´SRSSHGµ�

,I WKLV ELW LV FRQILJXUHG WR IXQFWLRQ DV WKH ),)2 �5+5� IXOO

LQGLFDWRU �))8//$�� LW LV VHW ZKHQ D FKDUDFWHU LV

WUDQVIHUUHG IURP WKH 565 WR 5+5$ DQG WKH QHZO\

WUDQVIHUUHG FKDUDFWHU FDXVHV 5+5$ WR EHFRPH IXOO� 7KLV

ELW LV FOHDUHG ZKHQ WKH&38 UHDGV5+5$� ,I D FKDUDFWHU LV

ZDLWLQJ LQ WKH565EHFDXVH5+5$ LV IXOO� WKLV ELW ZLOO EH VHW

DJDLQ� IROORZLQJ WKH UHDGRSHUDWLRQ� ZKHQ WKDW FKDUDFWHU LV

ORDGHG LQWR 5+5$�

1RWH� ,I WKLV ELW LV FRQILJXUHG WR UHIOHFW WKH ))8//$

LQGLFDWRU� WKLV ELW ZLOO QRW EH VHW �QRU ZLOO SURGXFH DQ

LQWHUUXSW UHTXHVW� LI RQH RU WZR FKDUDFWHUV DUH VWLOO

UHPDLQLQJ LQ 5+5$� IROORZLQJ GDWD UHFHSWLRQ� +HQFH� LW LV

SRVVLEOH WKDW WKH ODVW WZR FKDUDFWHUV LQ D VWULQJ RI GDWD

�EHLQJ UHFHLYHG� FRXOG EH ORVW GXH WR WKLV SKHQRPHQRQ�

7KHUHIRUH� WKH XVHU LV DGYLVHG WR UHDG 5+5$ XQWLO HPSW\�

,65�>�@� &KDQQHO $ 7UDQVPLWWHU 5HDG\

7KLV ELW LV D GXSOLFDWH RI 7;5'< $� 65$>�@�

7KLV ELW� ZKHQ VHW� LQGLFDWHV WKDW 7+5$ LV HPSW\ DQG LV

UHDG\ WR DFFHSW D FKDUDFWHU IURP WKH &38� 7KH ELW LV

FOHDUHG ZKHQ WKH &38 ZULWHV D QHZ FKDUDFWHU WR 7+5$�

DQG LV VHW DJDLQ� ZKHQ WKDW FKDUDFWHU LV WUDQVIHUUHG WR WKH

765� 7;5'<$ LV VHW ZKHQ WKH WUDQVPLWWHU LV LQLWLDOO\

HQDEOHG DQG LV FOHDUHG ZKHQ WKH WUDQVPLWWHU LV GLVDEOHG�

&KDUDFWHUV ORDGHG LQWR 7+5$ ZKLOH WKH WUDQVPLWWHU LV

GLVDEOHG ZLOO QRW EH WUDQVPLWWHG�

1���� ,65� 5HJLVWHU � &KDQQHOV & DQG '

,65�>�@� ,QSXW 3RUW &KDQJH RI 6WDWH�

,I WKLV ELW LV DW D ORJLF ´�µ� WKHQ D FKDQJH RI VWDWH ZDV

GHWHFWHG DW ,QSXW 3RUW SLQV ,3� � ,3��� 7KH XVHU VHUYLFHV

WKLV LQWHUUXSW E\ UHDGLQJ WKH ,3&5� �LI ,65�>�@  ���

,65�>�@ LV FOHDUHG ZKHQ WKH &38 KDV UHDG WKH ,QSXW 3RUW

&RQILJXUDWLRQ 5HJLVWHU �,3&5��� %\ UHDGLQJ WKH ,3&5��

WKH XVHU ZLOO GHWHUPLQH�

- 7KH LQGLYLGXDO ,QSXW 3RUW SLQ WKDW FKDQJHG VWDWH
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- 7KH ILQDO VWDWH RI WKH PRQLWRUHG LQSXW SRUWV� IROORZLQJ

WKH &KDQJH RI 6WDWH�

)RU D GHWDLOHG GHVFULSWLRQ RI ,3&5�� SOHDVH VHH 6HFWLRQ 3�

3OHDVH QRWH WKDW LQ RUGHU WR HQDEOH WKLV ,QWHUUXSW

&RQGLWLRQ� WKH XVHU PXVW GR WZR WKLQJV�

�� :ULWH WKH DSSURSULDWH GDWD WR WKH ORZHU QLEEOH RI WKH

$X[LOLDU\&RQWURO 5HJLVWHU� $&5�>���@� ,Q WKLV VWHS� WKH

XVHU LV VSHFLI\LQJ ZKLFK RI WKH IRXU ,QSXW 3LQV �,3� �

,3��� VKRXOG WULJJHU DQ ´,QSXW 3RUW &KDQJHµ ,QWHUUXSW

UHTXHVW�

�� :ULWH D ORJLF ´�µ WR ,05�>�@�

,65�>�@ 'HOWD %UHDN ,QGLFDWRU � &KDQQHO '�

:KHQ WKLV ELW LV VHW� LW LQGLFDWHV WKDW WKH &KDQQHO '

UHFHLYHU KDV GHWHFWHG WKH EHJLQQLQJ RU HQG RI D UHFHLYHG

EUHDN �5%�� 7KLV ELW LV FOHDUHG �RU UHVHW� ZKHQ WKH &38

LQYRNHV D FKDQQHO ' ´5HVHW %UHDN &KDQJH ,QWHUUXSWµ

FRPPDQG �VHH 7DEOH ��� )RU PRUH LQIRUPDWLRQ LQWR WKH

48$57·V UHVSRQVH WR D EUHDN FRQGLWLRQ� SOHDVH VHH

6HFWLRQ 5���

,65�>�@ 5;5'<�))8// ' � &KDQQHO ' 5HFHLYHU
5HDG\ RU ),)2 )XOO

7KH IXQFWLRQ RI WKLV ELW LV VHOHFWHG E\ SURJUDPPLQJ

05�'>�@� ,I WKLV ELW ILHOG LV FRQILJXUHG WR IXQFWLRQ DV WKH

´5HFHLYHU 5HDG\µ LQGLFDWRU �5;5'<'�� D ´�µ LQ WKLV ELW

ILHOG LQGLFDWHV WKDW DW OHDVW RQH FKDUDFWHU RI GDWD LV LQ

5+5% DQG LV UHDG\ WR EH UHDG E\ WKH &38� 7KLV ELW LV VHW

ZKHQ D FKDUDFWHU LV WUDQVIHUUHG IURP WKH UHFHLYHU VKLIW

UHJLVWHU WR 5+5' DQG LV FOHDUHG ZKHQ WKH &38 UHDGV WKH

5+5'� ,I WKHUH DUH VWLOOPRUH FKDUDFWHUV LQ5+5'DIWHU WKH

UHDG RSHUDWLRQ� WKH ELW ZLOO EH VHW DJDLQ DIWHU 5+5' LV

´SRSSHGµ�

,I WKLV ELW LV FRQILJXUHG WR IXQFWLRQ DV WKH ´),)2 )XOOµ

LQGLFDWRU �))8//'�� WKLV ELW�ILHOG LV VHW ZKHQ D FKDUDFWHU LV

WUDQVIHUUHG IURP WKH 565 WR 5+5' DQG WKH WUDQVIHU

FDXVHV5+5' WR EHFRPH IXOO� 7KLV ELW LV FOHDUHGZKHQ WKH

&38 UHDGV 5+5'� DQG WKHUHE\ ´SRSSLQJµ WKH ),)2�

PDNLQJ URRP IRU WKH QH[W FKDUDFWHU� ,I D FKDUDFWHU LV

ZDLWLQJ LQ WKH565EHFDXVH5+5' LV IXOO� WKLVELW ZLOO EHVHW

DJDLQ DIWHU WKH UHDG RSHUDWLRQ� ZKHQ WKDW FKDUDFWHU LV

ORDGHG LQWR 5+5'�

1RWH� ,I WKLV ELW LV FRQILJXUHG WR UHIOHFW WKH ))8//'

LQGLFDWRU� WKLV ELW ZLOO QRW EH VHW �QRU ZLOO SURGXFH DQ

LQWHUUXSW UHTXHVW� LI RQH RU WZR FKDUDFWHUV DUH VWLOO

UHPDLQLQJ LQ 5+5'� IROORZLQJ GDWD UHFHSWLRQ� +HQFH� LW LV

SRVVLEOH WKDW WKH ODVW WZR FKDUDFWHUV LQ D VWULQJ RI GDWD

�EHLQJ UHFHLYHG� FRXOG EH ORVW GXH WR WKLV SKHQRPHQRQ�

,65�>�@ 7;5'<' � &KDQQHO ' 7UDQVPLWWHU 5HDG\

7KLV ELW LV D GXSOLFDWH RI 7;5'< '� 65'>�@�

7KLV ELW� ZKHQ VHW� LQGLFDWHV WKDW 7+5' LV HPSW\ DQG LV

UHDG\ WR DFFHSW D FKDUDFWHU IURP WKH &38� 7KH ELW LV

FOHDUHG ZKHQ WKH &38 ZULWHV D QHZ FKDUDFWHU WR 7+5'�

DQG LV VHW DJDLQ� ZKHQ WKDW FKDUDFWHU LV WUDQVIHUUHG WR WKH

765� 7;5'<' LV VHW ZKHQ WKH WUDQVPLWWHU LV LQLWLDOO\

HQDEOHG DQG LV FOHDUHG ZKHQ WKH WUDQVPLWWHU LV GLVDEOHG�

&KDUDFWHUV ORDGHG LQWR 7+5' ZKLOH WKH WUDQVPLWWHU LV

GLVDEOHG ZLOO QRW EH WUDQVPLWWHG�

,65�>�@ &RXQWHU � � 5HDG\

,Q WKH 7,0(5 PRGH� &�7�� �&RXQWHU�7LPHU ��� ZLOO VHW

,65�>�@ RQFH IRU HDFK F\FOH RI WKH UHVXOWDQW VTXDUH ZDYH

�ZKLFK LV DYDLODEOH DW WKH 23�� SLQ�� ,65�>�@ ZLOO EH

FOHDUHG E\ LQYRNLQJ WKH DGGUHVV�WULJJHUHG ´6WRS &RXQWHU

�µ FRPPDQG� %HDU LQ PLQG� WKDW LQ WKH 7,0(5 PRGH� WKH

´6723 &2817(5µ FRPPDQG ZLOO QRW VWRS WKH &�7�

,Q WKH &2817(5 PRGH� WKLV ELW LV VHW ZKHQ WKH FRXQWHU

UHDFKHV WKH WHUPLQDO FRXQW ������ DQG LV FOHDUHG ZKHQ

WKH FRXQWHU LV VWRSSHG E\ D ´6723 &2817(5µ

FRPPDQG� :KHQ WKH &RXQWHU�7LPHU LV LQ WKH &2817(5

0RGH� WKH ´6723 &2817(5µ FRPPDQG ZLOO VWRS WKH

&RXQWHU�7LPHU� $ GHWDLOHG GLVFXVVLRQ RQ WKH RSHUDWLRQ RI

WKH &RXQWHU�7LPHU FDQ EH IRXQG LQ 6HFWLRQ 2�

,65�>�@� 'HOWD %UHDN & � &KDQQHO & &KDQJH LQ
%UHDN

$VVHUWLRQ RI WKLV ELW LQGLFDWHV WKDW WKH FKDQQHO & UHFHLYHU

KDV GHWHFWHG WKH EHJLQQLQJ RI RU WKH HQG RI D UHFHLYHG

EUHDN �5%�� 7KLV ELW LV FOHDUHG ZKHQ WKH &38 LQYRNHV D

FKDQQHO & ´5HVHW %UHDN &KDQJH ,QWHUUXSWµ FRPPDQG�

)RU PRUH LQIRUPDWLRQ LQWR WKH 48$57·V UHVSRQVH WR D

%5($. FRQGLWLRQ� SOHDVH VHH 6HFWLRQ 5���

,65�>�@ 5;5'<$�))8// & � &KDQQHO & 5HFHLYHU
5HDG\ RU ),)2 )XOO

7KH IXQFWLRQ RI WKLV ELW LV VHOHFWHG E\ SURJUDPPLQJ

05�&>�@� ,I WKLV ELW�ILHOG LV FRQILJXUHG WR IXQFWLRQ DV WKH

´5HFHLYHU 5HDG\µ LQGLFDWRU �5;5'<&�� D ´�µ LQ WKLV

ELW�ILHOG LQGLFDWHV WKDW WKHUH LV DW OHDVW RQH FKDUDFWHU RI

GDWD LQ 5+5&� DQG LV UHDG\ WR EH UHDG E\ WKH &38� 7KLV

ELW LV VHW ZKHQ D FKDUDFWHU LV WUDQVIHUUHG IURP WKH 565 WR

5+5& DQG LV FOHDUHG ZKHQ WKH &38 UHDGV �RU ´SRSVµ�

5+5&� ,I WKHUH DUH VWLOO PRUH FKDUDFWHUV LQ 5+5&�
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IROORZLQJ WKH UHDG RSHUDWLRQ� WKH ELW ZLOO EH VHW DJDLQ DIWHU

5+5& LV ´SRSSHGµ�

,I WKLV ELW ILHOG LV FRQILJXUHG WR IXQFWLRQ DV WKH),)2 �5+5� IXOO

LQGLFDWRU �))8//&�� WKLV ELW�ILHOG LV VHW ZKHQ D FKDUDFWHU LV

WUDQVIHUUHG IURP WKH 565 WR 5+5& DQG WKH QHZO\

WUDQVIHUUHG FKDUDFWHU FDXVHV5+5& WR EHFRPH IXOO� 7KLV ELW

LV FOHDUHG ZKHQ WKH &38 UHDGV 5+5&� ,I D FKDUDFWHU LV

ZDLWLQJ LQ WKH 565 EHFDXVH 5+5& LV IXOO� WKLV ELW ZLOO EH VHW

DJDLQ� IROORZLQJ WKH UHDG RSHUDWLRQ� ZKHQ WKDW FKDUDFWHU LV

ORDGHG LQWR 5+5&�

1RWH� ,I WKLV ELW LV FRQILJXUHG WR UHIOHFW WKH ))8//&

LQGLFDWRU� WKLV ELW ZLOO QRW EH VHW �QRU ZLOO SURGXFH DQ

LQWHUUXSW UHTXHVW� LI RQH RU WZR FKDUDFWHUV DUH VWLOO

UHPDLQLQJ LQ 5+5&� IROORZLQJ GDWD UHFHSWLRQ� +HQFH� LW LV

SRVVLEOH WKDW WKH ODVW WZR FKDUDFWHUV LQ D VWULQJ RI GDWD

�EHLQJ UHFHLYHG� FRXOG EH ORVW GXH WR WKLV SKHQRPHQRQ�

7KHUHIRUH� WKH XVHU LV DGYLVHG WR UHDG 5+5& XQWLO HPSW\�

,65�>�@� &KDQQHO & 7UDQVPLWWHU 5HDG\

7KLV ELW LV D GXSOLFDWH RI 7;5'< &� 65&>�@�

7KLV ELW� ZKHQ VHW� LQGLFDWHV WKDW 7+5& LV HPSW\ DQG LV

UHDG\ WR DFFHSW D FKDUDFWHU IURP WKH &38� 7KH ELW LV

FOHDUHG ZKHQ WKH &38 ZULWHV D QHZ FKDUDFWHU WR 7+5&�

DQG LV VHW DJDLQ� ZKHQ WKDW FKDUDFWHU LV WUDQVIHUUHG WR WKH

765� 7;5'<& LV VHW ZKHQ WKH WUDQVPLWWHU LV LQLWLDOO\

HQDEOHG DQG LV FOHDUHG ZKHQ WKH WUDQVPLWWHU LV GLVDEOHG�

&KDUDFWHUV ORDGHG LQWR 7+5& ZKLOH WKH WUDQVPLWWHU LV

GLVDEOHG ZLOO QRW EH WUDQVPLWWHG�

1�� ,QWHUUXSW 0DVN 5HJLVWHUV �,05� DQG ,05��

7KH ,QWHUUXSW 0DVN 5HJLVWHUV DUH HDFK ´:ULWH 2QO\µ

UHJLVWHUV ZKLFK HQDEOHV WKH XVHU WR VHOHFW WKH FRQGLWLRQV

WKDW ZLOO FDXVH WKH 48$57 WR LVVXH DQ ,QWHUUXSW 5HTXHVW

WR WKH SURFHVVRU� 7KHUHIRUH� WKH ELW�IRUPDW RI WKH ,05 LV

HVVHQWLDOO\ WKH VDPH DV WKH ,65� +RZHYHU� IRU

FRPSOHWHQHVV� WKH %LW )RUPDW RI WKH ,05� DQG ,05� DUH

SUHVHQWHG EHORZ�

,05� %LW )RUPDW

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

,QSXW 3RUW
&KDQJH

'HOWD %UHDN
%

5;5'<�
))8//%

7;5'<% &RXQWHU
5HDG\

'HOWD %UHDN
$

5;5'<�
))8//$

7;5'<$

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

,05� %LW )RUPDW

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

,QSXW 3RUW
&KDQJH

'HOWD %UHDN
'

5;5'<�
))8//'

7;5'< ' &RXQWHU
5HDG\

'HOWD %UHDN
&

5;5'<�
))8//&

7;5'<&

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

�  2II

�  2Q

,I WKH XVHU ZLVKHV WR HQDEOH D FHUWDLQ LQWHUUXSW� KH�VKH

VKRXOG ZULWH D ´�µ WR WKH ELW ZLWKLQ WKH ,05� FRUUHVSRQGLQJ

WR WKDW ,QWHUUXSW &RQGLWLRQ� /LNHZLVH� WR GLVDEOH RU PDVN

RXW D FHUWDLQ FRQGLWLRQ FDXVLQJ DQ LQWHUUXSW� WKH XVHU

VKRXOG ZULWH D ´�µ WR WKH ELW ORFDWLRQ FRUUHVSRQGLQJ WR WKDW

FRQGLWLRQ�

3OHDVH QRWH WKDW WKH ,05V DUH :ULWH 2QO\ 5HJLVWHUV� DQG

FDQ WKHUHIRUH QRW EH UHDG E\ WKH SURFHVVRU�

1�� 0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU �0,65� DQG
0,65��

7KH FRQWHQW RI WKH 0,65Q UHJLVWHU LV EDVLFDOO\ WKH UHVXOWV

RI $1'LQJ WKH ,65Q DQG ,05Q WRJHWKHU�

0,65Q &RQWHQW  >,65Q &RQWHQWV@�>,05Q &RQWHQWV@

2QH OLPLWDWLRQ RI 48$57 ,QWHUUXSW 6HUYLFH 5RXWLQHV WKDW

UHO\ RQ UHDGLQJ WKH ,65V LV WKDW WKH ELWVZLWKLQ WKH ,65V FDQ

WRJJOH ´KLJKµ GXH WR WKHLU FRUUHVSRQGLQJ FRQGLWLRQV
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ZKHWKHU RU QRW WKH\ DUH HQDEOHG E\ WKH DSSURSULDWH ,05�

7KHUHIRUH� WKH XVHU� IROORZLQJ UHDGLQJ WKH ,QWHUUXSW 6WDWXV

5HJLVWHU� ZLOO KDYH WR PDNH SURYLVLRQV IRU� DQG H[HFXWH D

´ELW�E\�ELWµ $1' RI WKH ,65 DQG ,05 FRQWHQWV� 6LQFH WKH

,05VDUH ´:ULWH2QO\µ UHJLVWHUV DQG FDQQRW EH UHDG E\ WKH

SURFHVVRU� WKH FRQWHQWV RI WKH ,05V ZLOO KDYH WR EH VWRUHG

LQ V\VWHP PHPRU\� IRU ODWHU UHFDOO� 7KH DGGLWLRQDO

KDUGZDUH DQG VRIWZDUH RYHUKHDG UHTXLUHG WR VXSSRUW WKLV

DFWLYLW\ FDQ EH HOLPLQDWHG YLD XVH RI WKH 0,65V�

1�� ,QWHUUXSW 9HFWRU 5HJLVWHUV� ,95� DQG ,95�

7KHVH UHJLVWHUV DUH RQO\ XVHG IRU ,QWHUUXSW 9HFWRU

JHQHUDWLRQ ZKHQ WKH 48$57 LV RSHUDWLQJ LQ WKH ´��

0RGHµ RU KDV EHHQ FRPPDQGHG LQWR WKH VSHFLDO =�0RGH

�D VXEVHW RI WKH ´���0RGHµ�� :KLOH LQ RQH RI WKHVHPRGHV�

WKH FRQWHQWV RI WKH ,95 LV W\SLFDOO\ UHODWHG WR WKH VWDUWLQJ

DGGUHVV RI WKH 48$57·V ,QWHUUXSW 6HUYLFH 5RXWLQH�

2WKHUZLVH� LQ WKH ,�0RGH� ,QWHUUXSW 9HFWRU JHQHUDWLRQ LV

W\SLFDOO\ SHUIRUPHG RII�FKLS� :KHQ WKH 48$57 LV

RSHUDWLQJ LQ WKH ,�0RGH� WKH ,95V FDQ EH XVHG DV JHQHUDO

SXUSRVH UHDG�ZULWH UHJLVWHUV� 7KH UROH RI WKH ,95V� ZKLOH

WKH 48$57 LV RSHUDWLQJ LQ WKH �� RU =�0RGH LV SUHVHQWHG

LQ VHFWLRQ &���

1�� /LPLWDWLRQV RI WKH 48$57 ,QWHUUXSW 6WUXFWXUH

7KH ,QWHUUXSW 6WUXFWXUH RIIHUHG E\ WKH 48$57 DOORZV WKH

XVHU WR SURJUDP WKH 48$57 WR JHQHUDWH LQWHUUXSWV LQ

UHVSRQVH WR FHUWDLQ 7+5 DQG 5+5 �),)2� FRQGLWLRQV� WKH

&RXQWHU�7LPHU 5HDG\ FRQGLWLRQ� DQG WR FKDQJHV LQ WKH

%UHDN &RQGLWLRQ �DW WKH 5HFHLYHU�� +RZHYHU� DVLGH IURP

WKH ´'HOWD %UHDN &RQGLWLRQµ �5%�� WKH 48$57 GRHV QRW

JHQHUDWH LQWHUUXSWV GXH WR 5HFHLYHU SUREOHPV VXFK DV

3DULW\ (UURU �3(�� 5HFHLYHU 2YHUUXQ (UURU �2(�� RU

)UDPLQJ (UURU �)(�� 7KH 48$57 DOVR GRHV QRW RIIHU WKH

XVHU WR DELOLW\ WR FRQILJXUH RQH RI WKH RXWSXW SRUWV WR UHOD\

WKH RFFXUUHQFH RI DQ\ RI WKHVH DGYHUVH FRQGLWLRQV�

7KHUHIRUH� XQOHVV WKH XVHU LV LPSOHPHQW VRPH VRUW RI

´'DWD /LQN /D\HUµ HUURU FKHFNLQJ VFKHPH VXFK DV &5&�

WKH XVHU LV DGYLVHG WR ´YDOLGDWHµ WKH UHFHLYHG GDWD E\

IUHTXHQWO\ UHDGLQJ WKH 6WDWXV 5HJLVWHU� DQG FKHFNLQJ IRU

DQ\ QRQ�]HUR XSSHU�QLEEOH YDOXHV� 7KLV LV HVSHFLDOO\ WKH

FDVH LI WKH XVHU KDV VHW WKH (UURU 0RGH WR ´&KDUDFWHUµ

�05�Q>�@  ���

1�� 6HUYLFLQJ 48$57 ,QWHUUXSWV

,QWHUUXSW VHUYLFLQJ ZLWK WKH ;5��&��� 48$57 IDOOV LQWR

WZR EURDG FDWHJRULHV� ´�� 0RGHµ DQG ´�� 0RGH�µ :LWKLQ

WKH ´�� 0RGHµ� LQWHUUXSW VHUYLFLQJ FDQ EH IXUWKHU GLYLGHG

LQWR WKH ,�0RGH DQG WKH =�0RGH� ,QWHUUXSW 6HUYLFLQJ IRU

HDFK RI WKHVH PRGHV LV GLVFXVVHG LQ GHWDLO EHORZ�

1���� ´�� 0RGHµ ,QWHUUXSW 6HUYLFLQJ

7KH ����� IDPLO\ RI PLFURSURFHVVRUV VXSSRUWV

YHFWRUHG�LQWHUUXSW SURFHVVLQJ� 6SHFLILFDOO\� GXULQJ

LQWHUUXSW VHUYLFLQJ� WKH 48$57 ZLOO UHVSRQG WR WKH

LQWHUUXSW DFNQRZOHGJH� IURP WKH &38� E\ SODFLQJ WKH

FRQWHQWV RI RQH RI WKH ,95V �,95� RU ,95�� RQ WKH GDWD

EXV� WR EH UHDG E\ WKH &38� 'XULQJ QRUPDO RSHUDWLRQ� WKH

FRQWHQWV RI HDFK RI WKH ,95V DUH UHODWHG WR D ORFDWLRQV LQ

PHPRU\� ZKHUH WKH DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQHV

�IRU WKH LQWHUUXSWLQJ 48$57� UHVLGHV�

7KHUHIRUH� LQ YHFWRUHG LQWHUUXSW DSSOLFDWLRQV� WKH FRQWHQWV

RI WKH ,95V DFFRPSOLVK WZR WKLQJV�

�� ,GHQWLI\ WKH SHULSKHUDO FRPSRQHQWV UHTXHVWLQJ WKH

LQWHUUXSW�

�� $OORZ WKH &38 WR GHWHUPLQH WKH ORFDWLRQ RI� DQG

EUDQFK SURJUDP FRQWURO WR WKH ORFDWLRQ� LQ SURJUDP

PHPRU\� WKDW FRQWDLQV WKH DSSURSULDWH ,QWHUUXSW

6HUYLFH 5RXWLQH IRU WKH LQWHUUXSWLQJ 48$57�

7KH DGYDQWDJH RI XVLQJ ´9HFWRUHG�,QWHUUXSWµ SURFHVVLQJ

RYHU ´SROOHG�LQWHUUXSWµ SURFHVVLQJ LV VLJQLILFDQW LQ

WLPH�FULWLFDO DSSOLFDWLRQV XVLQJPDQ\ SHULSKHUDOV GHYLFHV�

,Q ´SROOHG�LQWHUUXSWµ SURFHVVLQJ� XSRQ WKH GHWHFWLRQ RI WKH

,QWHUUXSW 5HTXHVW� WKH PLFURSURFHVVRU ZLOO KDYH WR JR

WKURXJK DQG SROO HDFK DQG HYHU\ SHULSKHUDO GHYLFH LQ

RUGHU WR GHWHUPLQH WKH GHYLFH FDXVLQJ WKH LQWHUUXSW� 2QO\

DIWHU WKLV SROOLQJ SURFHGXUH LV FRPSOHWHG FDQ WKH

PLFURSURFHVVRU EUDQFK SURJUDP FRQWURO WR WKH

DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQH� 7KH WLPH UHTXLUHG WR

SROO HDFK RI WKHVH SHULSKHUDO GHYLFHV DGGV WR WKH LQWHUUXSW

ODWHQF\ SHULRG RYHU DQG DERYH WKDW ZKLFK ZRXOG RFFXU

GXULQJ YHFWRUHG�LQWHUUXSW SURFHVVLQJ�

&RQVHTXHQWO\� GXULQJ LQLWLDOL]DWLRQ RI WKH48$57� WKH XVHU

ZLOO KDYH WR ORDG HDFK RI WKH ,95V ZLWK D KH[DGHFLPDO

QXPEHUV RI YDOXHV EHWZHHQ ��K WKURXJK ))K� LQFOXVLYHO\�

7KLV LV WKH UDQJH RI WKH YDOXHV� LQ WKH ���[�·V H[FHSWLRQ

YHFWRU WDEOH� WKDW KDYH EHHQ UHVHUYHG IRU ´8VHU ,QWHUUXSW

9HFWRUµ� 7KH PHPRU\ ORFDWLRQ RI WKH ´48$57µ LQWHUUXSW

VHUYLFH URXWLQHV FDQ EH IRXQG E\ PXOWLSO\LQJ WKH FRQWHQWV

RI WKH ,95E\ �� +HQFH� WKH XVHU VKRXOG WDNH FDUH WRPDNH

VXUH WKDW WKH ,QWHUUXSW 6HUYLFH 5RXWLQH IRU WKH LQWHUUXSW

FRQGLWLRQV DGGUHVVHG E\ ,65�� VWDUWV DW >&RQWHQWV RI

,95�@�� LQ 3URJUDP 0HPRU\� /LNHZLVH� WKH XVHU PXVW

LVVXH WKDW WKH ,QWHUUXSW 6HUYLFH 5RXWLQH IRU WKH LQWHUUXSW

FRQGLWLRQV DGGUHVVHG E\ ,65�� VWDUW DW >&RQWHQWV RI

,95�@�� LQ 3URJUDP 0HPRU\�
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7KH ;5��&���� OLNH PDQ\ RWKHU ������VHULHV SHULSKHUDO

GHYLFHV DUH GHVLJQHG VXFK WKDW WKH GHIDXOW FRQWHQWV RI

WKHLU ,95 �IROORZLQJ D 5(6(7 FRQGLWLRQ� LV �)K�

&RQVHTXHQWO\� LI� GXULQJ DQ ,QWHUUXSW $FNQRZOHGJH F\FOH

�VHH WKH QH[W VHFWLRQ� WKH &38 UHDGV WKH YDOXH �)K IURP

WKH48$57� DQG ´8QLQLWLDOL]HG ,QWHUUXSW 9HFWRUµ H[FHSWLRQ

ZLOO EH JHQHUDWHG�

)LJXUH � SUHVHQWV D VLPSOH LOOXVWUDWLRQ RI KRZ WR LQWHUIDFH

WKH 48$57 WR D ����� SURFHVVRU IRU ,QWHUUXSW 6HUYLFH

FRQVLGHUDWLRQV�

0&����� 3URFHVVRU

�,3/�

�,3/�

�,3/�

�'7$&.

)&�

)&�

)&�

'�� � '��

)XQFWLRQ
&RGH

'HFRGHU

)LJXUH �� 6LPSOH ,OOXVWUDWLRQ 'HSLFWLQJ WKH ,QWHUIDFLQJ

RI WKH ;5��&��� 48$57 WR D ����� 3URFHVVRU

�'7$&.

,1751

;5��&���

,$&.1

'� � '�

,QWHUUXSW
3ULRULW\
(QFRGHU

)LJXUH � SUHVHQWV D PRUH GHWDLOHG VFKHPDWLF RI WKH

;5��&��� GHYLFH LQWHUIDFLQJ WR D �����PLFURSURFHVVRU�

7KLV ILJXUH VKRZV RQO\ WKH LQWHUUXSW SURFHVVLQJ SRUWLRQ RI

WKH PLFURSURFHVVRU�48$57 LQWHUIDFH� 7KH DGGUHVV

GHFRGLQJ FLUFXLWU\ IRU DGGUHVV EXV ELWV $�� � $�� LV QRW

LQFOXGHG� 7KLV FLUFXLW FRQVLVWV RI DQ ´,QWHUUXSW 3ULRULW\

(QFRGHU �61��/6����� DQG WZR ��/LQH�WR���/LQH

'HFRGHUV �61��/6����� )RU GLVFXVVLRQ SXUSRVHV� RQH

RI WKHVH 61��/6��� GHYLFHV DUH ODEHOHG �´,$&.

'HFRGHUµ DQG WKH RWKHU LV ODEHOHG ´,�2 &KLS 6HOHFW

'HFRGHUµ� ,Q WKLV ILJXUH� WKH 48$57 KDV DQ LQWHUUXSW

SULRULW\ OHYHO RI � �������

$ IXQFWLRQ GHVFULSWLRQ RI WKLV FLUFXLW IROORZV� ,I WKH48$57

UHTXLUHVVHUYLFH IURP WKH&38� LW ZLOO DVVHUW WKHDFWLYH�ORZ�

RSHQ�GUDLQ� RXWSXW VLJQDO� �,175� :KHQ WKLV VLJQDO

WRJJOHV ´ORZµ WKH ,QWHUUXSW 3ULRULW\ (QFRGHU �61��/6����

ZLOO JHQHUDWH WKH DSSURSULDWH ,QWHUUXSW 3ULRULW\ OHYHO DQG

SUHVHQW WKLV SULRULW\ OHYHO WR WKH &38� ,Q WKLV FDVH� WKH

,QWHUUXSW 3ULRULW\ OHYHO LV � ��,3/�  �� �,3/�  �� �,3/� ���

,Q UHVSRQVH WR WKH 3ULRULW\ /HYHO � LQWHUUXSW UHTXHVW� WKH

&38 ZLOO FKHFN WKH ,QWHUUXSW 0DVN ELWV �RI LWV RZQ LQWHUQDO

6WDWXV 5HJLVWHU� LQ RUGHU WR GHWHUPLQH WKH SUHVHQW

LQWHUUXSW SULRULW\ OHYHO� ,I WKH SUHVHQW LQWHUUXSW SULRULW\ OHYHO

LV � RU OHVV� WKH &38 ZLOO DFNQRZOHGJH DQG EHJLQ VHUYLFH

RI WKLV QHZ 48$57 LQWHUUXSW UHTXHVW� ,I WKH SUHVHQW

LQWHUUXSW SULRULW\ OHYHO LV � RU JUHDWHU� WKH 48$57·V

LQWHUUXSW UHTXHVWZLOO QRW EH VHUYLFHG XQWLO FRPSOHWLRQ RI DOO

KLJKHU SULRULW\ LQWHUUXSWV� 2QFH WKH PLFURSURFHVVRU

GHFLGHV WR VHUYLFH WKLV SDUWLFXODU LQWHUUXSW UHTXHVW� LW ZLOO

GR VR E\ DVVHUWLQJDOO RI WKH )XQFWLRQ&RGH RXWSXWV �)&� 

�� )&�  �� )&�  ��� LQ RUGHU WR LQGLFDWH WKDW WKLV QH[W EXV

F\FOH ZLOO EH DQ ,QWHUUXSW $FNQRZOHGJH &\FOH�

$GGLWLRQDOO\� ZKHQHYHU WKH ����� &38 LV LQWHUUXSWHG� LW

ZLOO RXWSXW RQ $GGUHVV%LWV $��� $��� DQG$��� WKH ,QWHUUXSW

3ULRULW\ OHYHO� ZKLOH WKH UHPDLQLQJ DGGUHVV ELWV $�� � $��
DUH DOO VHW WR WKH ORJLF RQH OHYHO� 7KHUHIRUH� WKH &38 ZLOO

DFNQRZOHGJH WKLV48$57 LQWHUUXSW UHTXHVW E\ VHWWLQJ$��

 �� $��  �� $��  �� DQG $�� � $��  �� 2QFH DOO RI WKH

)XQFWLRQ &RGH RXWSXWV DUH VHW� WKH 1$1' JDWH ���/6���

ZLOO DVVHUW RQH RI WKH HQDEOH LQSXWV RI WKH ´�,$&.

'HFRGHUµ� $GGLWLRQDOO\� WKH $GGUHVV 6WUREH RXWSXW ��$6�

ZLOO VRRQ EH DVVHUWHG LQ RUGHU WR VWDUW WKH QH[W EXV F\FOH�

2QFH LW LV DVVHUWHG� WKH RWKHU HQDEOH LQSXW RI WKH �,$&.

'HFRGHU ZLOO DOVR EH DVVHUWHG� :KHQ WKH WZR HQDEOH

LQSXWV DUH DVVHUWHG� WKH �,$&. 'HFRGHU ZLOO DVVHUW WKH

RXWSXW ODEHOHG ´�,$&.�� WKHUHE\ DVVHUWLQJ WKH �,$&. LQSXW

RI WKH 48$57� ,Q SDUDOOHO ZLWK WKH �,$&.� VLJQDO EHLQJ

DVVHUWHG� WKH DGGUHVV ELWV� $�� � $��� DUH URXWHG WKURXJK

DQ DGGUHVV GHFRGHU �QRW VKRZQ�� +RZHYHU� LI DOO RI WKHVH

DGGUHVV ELWV DUH DW ORJLF ´�µ OHYHO� WKH ´,�2 &KLS 6HOHFW

'HFRGHUµ ZLOO DOVR EH HQDEOHG� ,Q WKLV ILJXUH� WKH RXWSXW
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ODEHOHG �&6� ZLOO EH DVVHUWHG� WKHUHE\ DVVHUWLQJ WKH �&6

LQSXW RI WKH 48$57� 3OHDVH QRWH WKDW WKH 48$57 GRHV

QRW UHTXLUHV WKDW LWV �&6 LQSXW EH DVVHUWHG LQ RUGHU WR

UHVSRQG WR DQ ´,QWHUUXSW $FNQRZOHGJHµ F\FOH� 7KH

48$57 RQO\ UHTXLUHV WKDW LWV �,$&. LQSXW EH DVVHUWHG�

,Q UHVSRQVH WR WKH DVVHUWLRQ RI WKH �,$&. LQSXW� WKH

48$57 ZLOO SODFH WKH FRQWHQWV RI RQH RI WKH ,95V

�,QWHUUXSW 9HFWRU 5HJLVWHUV � RU �� RQ WKH GDWD EXV �'� �

'��� ZKHUH LW FDQ EH UHDG E\ WKH &38� 2QFH WKH 48$57

KDV SODFHG WKH FRQWHQWV RI WKH DSSURSULDWH ,95 RQ WKH

GDWD EXV� LW ZLOO DVVHUW WKH �'7$&. RXWSXW LQ RUGHU WR

LQIRUP WKH&38 WKDW GDWD LV UHDG\ WR EH UHDG IURP WKH GDWD

EXV� 7KH &38 ZLOO WKHQ H[HFXWH WKLV ´UHDGµ DQ D PDQQHU

LGHQWLFDO ZLWK DQ\ RWKHU UHDG F\FOH� 2QFH WKLV ´UHDGµ F\FOH

LV FRPSOHWHG� WKH &38ZLOO QHJDWH WKH �$6 RXWSXW �WKHUHE\

QHJDWLQJ WKH �,$&. LQSXW RI WKH 48$57�� DQG WKH48$57

ZLOO� LQ WXUQ� QHJDWH WKH �'7$&. RXWSXW WR WKH &38� 2QFH

WKH �'7$&. RXWSXW KDV EHHQ QHJDWHG WKH ,QWHUUXSW &\FOH

LV FRPSOHWHG� DQG WKH QH[W VHYHUDO UHDG DQG ZULWH F\FOHV

ZLOO OLNHO\ EH GHGLFDWHG WR VHUYLFLQJ WKH 48$57 LQWHUUXSW�

,I WKH XVHU KDG SURSHUO\ LQLWLDOL]HG WKH ,95V� ZLWK YDOXHV

UDQJLQJ EHWZHHQ �� ������ DQG ��� �))���� WKH &38 ZLOO

PXOWLSO\ WKLV YDOXH E\ �� LQ RUGHU WR GHWHUPLQH WKH ORFDWLRQ�

LQ PHPRU\� RI WKH 48$57 ,QWHUUXSW 6HUYLFH 5RXWLQH�

$IWHUZDUGV WKLV DGGUHVV ORFDWLRQ ZLOO EH ORDGHG LQWR WKH

3URJUDP &RXQWHU �RI WKH &38� DQG WKH &38 ZLOO EUDQFK

SURJUDPFRQWURO WR WKLV ORFDWLRQ� 2EYLRXVO\� WKH XVHU PXVW

HQVXUH WKDW WKH DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQH

H[LVWV DW WKH ORFDWLRQ LQ V\VWHP OHYHO PHPRU\� ,I WKH XVHU

KDV IDLOHG WR LQLWLDOL]H WKH ,95V� WKHLU FRQWHQWV ZLOO EH �E\

GHIDXOW� �)��� 7KH ���0RGH;5��&��� GHYLFH� OLNHPDQ\

RWKHU ����� VHULHV SHULSKHUDOV DUH GHVLJQHG WR KDYH WKH

GHIDXOW YDOXH RI WKHLU ,QWHUUXSW 9HFWRU5HJLVWHUV WR EH �)���

,I� GXULQJ WKH ,QWHUUXSW &\FOH� WKH &38 UHDGV �) IURP RQH

RI WKH 48$57 ,95V� WKH &38 ZLOO PXOWLSO\ WKLV YDOXH E\ ��

DQG ZLOO EUDQFK SURJUDP FRQWURO WR WKH ´8QLQLWLDOL]HG

,QWHUUXSW 9HFWRUµ H[FHSWLRQ VHUYLFH URXWLQH� ORFDWHG DW

��&�� LQ PHPRU\�

:KHQ WKH&38 KDVSURSHUO\ VHUYLFHG WKH LQWHUUXSW DQG WKH

FRQGLWLRQ�V� FDXVLQJ WKH LQWHUUXSW UHTXHVW�V� IURP WKH

48$57 KDYH EHHQ HOLPLQDWHG� WKH �,175 RXWSXW IURP WKH

48$57 ZLOO EH QHJDWHG�

61��/6���

61��/6���

61��/6���

�5�:

�'7$&.

'� � '�

;5��&���

�,175

�,$&.

�5�:

�'7$&.

'�� � '��

0&�����

�,3/�

�,3/�

�,3/�

�,54�

�,54�

�,54�

�,54�

�,54�

�,54�

�,54��

�

�

�

�

�

�

��

��

��

��
)&�

)&�

)&�
��/6��

$�� � $��

$��

$��

$��

�&6

$6�

�&6�

�&6�

�&6�

�&6�

�&6�

�&6�

�&6�

�&6�

�,$&.�

�,$&.�

�,$&.�

�,$&.�

�,$&.�

�,$&.�

�,$&.�

1&

$�

$�

$�

$�

$��

$��

$��

$��

$�� � $��

7R $GGUHVV
'HFRGLQJ &LUFXLWU\

)URP $GGUHVV
'HFRGLQJ &LUFXLWU\

�,2&6

�$6

$��

$��

$��

�

�

�

�

�

� ��

��

��

��

��

�

���

��

� � �

�

��

��

��

��

��
��

,$&.
'HFRGHU

,�2 &KLS
6HOHFW
'HFRGHU

9FF

$�
$��

)LJXUH �� 'HWDLOHG 6FKHPDWLFV RI WKH ;5��&��� ,QWHUIDFLQJ WR WKH 0&����� 3URFHVVRU

,QWHUUXSW
3ULRULW\
(QFRGHU
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�,175

�'7$&.

�,$&.

'� � '�

�,3/� � �,3/�

)&� � )&�

$�� � $��

$�� � $��

9HFWRU

)LJXUH �� ;5��&��������� &38 ,QWHUUXSW &\FOH 7LPLQJ

)LJXUH � SUHVHQWV D WLPLQJ GLDJUDP GHSLFWLQJ WKH

VHTXHQFH RI HYHQWV WKDW ZLOO RFFXU DW WKH 48$57�&38

LQWHUIDFH� GXULQJ DQ ,QWHUUXSW $FNQRZOHGJH %XV &\FOH�

,QWHUUXSW 6HUYLFH 5RXWLQH

7KH REMHFWLYHV RI WKH ,QWHUUXSW 6HUYLFH 5RXWLQH DUH WR

TXLFNO\�

�� ,GHQWLI\ WKH FRQGLWLRQ FDXVLQJ WKH ,QWHUUXSW 5HTXHVW

�� 6HUYLFH WKH LQWHUUXSW E\ HOLPLQDWLQJ WKH FRQGLWLRQ

FDXVLQJ WKH ,QWHUUXSW�

,Q RUGHU WR LGHQWLI\ WKH FDXVH RI WKH ,QWHUUXSW� WKH &38

PXVW UHDG WKH DSSURSULDWH ,QWHUUXSW 6WDWXV 5HJLVWHU �RU

0DVNHG ,QWHUUXSW 6WDWXV 5HJLVWHU� RI WKH 48$57� 7KH

FRQWHQWV RI HDFK RI WKH ,65V LGHQWLILHV WKH FRQGLWLRQ�V�

FDXVLQJ WKH ,QWHUUXSW 5HTXHVW� 6HFWLRQ 1�� GHILQHV WKH ELW

IRUPDW RI WKH ,65V DQG GLVFXVVHV KRZ WR FOHDU HDFK RI WKH

ELWV ZLWKLQ WKH ,65V�

1���� ´�� 0RGHµ ,QWHUUXSW 6HUYLFLQJ

���,�0RGH DQG ���=�0RGH� ,�0RGH KDV KLVWRULFDOO\ EHHQ

UHIHUUHG WR DV WKH ´,QWHOµ 0RGH� /LNHZLVH� WKH =�0RGH KDV

EHHQ UHIHUUHG WR DV WKH ´=LORJµ 0RGH�

:KHQ WKH48$57 LV RSHUDWLQJ LQ WKH=�0RGH� WKH48$57

ZLOO SODFH DQ � ELW ´LQWHUUXSW YHFWRUµ RQ WKH GDWD EXV� WR WKH

&38� GXULQJ WKH ´,QWHUUXSW $FNQRZOHGJHµ RU ,$&. F\FOH�

7KH &38 ZLOO UHDG WKLV LQWHUUXSW YHFWRU IURP WKH 'DWD %XV�

DQG GHWHUPLQH �IURP WKH ,QWHUUXSW 9HFWRU GDWD� WKH

ORFDWLRQ RI WKH DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQH� LQ

V\VWHP PHPRU\� $GGLWLRQDOO\� WKH =�0RGH JLYHV WKH XVHU

D KDUGZDUH DSSURDFK WR SULRULWL]H WKH LQWHUUXSW UHTXHVWV

DPRQJ QXPHURXV SHULSKHUDO GHYLFHV� 7KLV SKHQRPHQRQ

LV GLVFXVVHG LQ JUHDWHU GHWDLO LQ 6HFWLRQ 1�������

:KHQ WKH 48$57 LV RSHUDWLQJ LQ WKH �� ,�0RGH� WKH

48$57ZLOO QRW SURYLGH DQ\ LQWHUUXSW YHFWRU LQIRUPDWLRQ WR

WKH &38� GXULQJ WKH ,$&. F\FOH� ,QWHUUXSW 9HFWRU

LQIRUPDWLRQ� RU DQ\PHDQV WR URXWH SURJUDP FRQWURO WR WKH

DSSURSULDWH ,QWHUUXSW 6HUYLFH 5RXWLQH� LV DFFRPSOLVKHG

H[WHUQDO WR WKH 48$57�

7KH 48$57 ZLOO EH LQ WKH ,�0RGH IROORZLQJ SRZHU XS RU D

KDUGZDUH UHVHW� 7KH XVHU PXVW LQYRNH WKH ´6HW =�0RGHµ

FRPPDQG� LQ RUGHU WR FRPPDQG WKH 48$57 LQWR WKH

=�0RGH�

$OWKRXJK WKH ,�0RGH KDV EHHQ UHIHUUHG WR DV WKH ´,QWHOµ

0RGH� DQG WKH =�0RGH DV WKH ´=LORJµ 0RGH� WKLV GRHV QRW

PHDQ WKDW WKH XVHU VKRXOG RQO\ RSHUDWH WKH48$57 LQ WKH

=�0RGHZKHQ LQWHUIDFLQJ D=LORJPLFURSURFHVVRU� RU LQ WKH

,�0RGH ZKHQ LQWHUIDFLQJ WR DQ ,QWHO PLFURSURFHVVRU� 7KH



;5��&���

��

5HY� ����

GLYLVLRQ EHWZHHQ ,�0RGH DQG =�0RGH LV QRW QHFHVVDU\

DORQJ ´FRUSRUDWHµ OLQHV� ,I \RX DUH LQWHUIDFLQJ WKH 48$57

WR WKH IROORZLQJ PLFURSURFHVVRUV�PLFURFRQWUROOHUV� WKHQ

WKH 48$57 PXVW RSHUDWH LQ WKH ,�0RGH�

- ����³&

- ����³3

- ����³3

- ��+&��³&

- =���³3 �,QWHUUXSW 0RGHV � DQG ��

+RZHYHU� WKH 48$57 VKRXOG EH RSHUDWLQJ LQ WKH =�0RGH

ZKHQ LQWHUIDFLQJ WKH IROORZLQJ PLFURSURFHVVRUV DQG

PLFURFRQWUROOHUV�

- ����³3

- ����³3

- ����� � �����³3V

- 3HQWLXP³3

- =���³3 �,QWHUUXSW 0RGHV ��

7KH QH[W IHZ VHFWLRQV ZLOO SURYLGH GHWDLOHG GLVFXVVLRQV RI

48$57�0LFURSURFHVVRU LQWHUIDFLQJ DQG LQWHUUXSW

SURFHVVLQJ RQ HDFK RI WKH DERYH�PHQWLRQHG

PLFURSURFHVVRUV� )URP WKLV GLVFXVVLRQ� D GHWDLOHG

GHVFULSWLRQ RI ,�0RGH ,QWHUUXSW SURFHVVLQJ DQG =�0RGH

,QWHUUXSW SURFHVVLQJ ZLOO HPHUJH�

1������ ,�0RGH ,QWHUUXSW 6HUYLFLQJ

7KH48$57ZLOO EH LQ WKH ,�0RGH IROORZLQJSRZHU XSRI WKH

,&� RU D KDUGZDUH UHVHW� ,Q JHQHUDO� D&38 LQWHUIDFLQJ WR D

48$57 RSHUDWLQJ LQ WKH ,�0RGH� ZLOO IXQFWLRQ DV IROORZV�

GXULQJ LQWHUUXSW VHUYLFLQJ�

,I WKH 48$57 UHTXLUHV LQWHUUXSW VHUYLFH IURP WKH &38� LW

ZLOO DVVHUWV WKH �,175 SLQ WR WKH &38� 2QFH WKH &38 KDV

GHWHFWHG WKH LQWHUUXSW UHTXHVW� LW ZLOO GHWHUPLQH WKH

ORFDWLRQ RI WKH DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQH� DQG

ZLOO EUDQFK SURJUDP FRQWURO WR WKDW ORFDWLRQ� 7KH &38 ZLOO

DFFRPSOLVK DOO RI WKLV ZLWKRXW SURYLGLQJ DQ ´,QWHUUXSW

$FNQRZOHGJHµ VLJQDO RU KDYLQJ WR VROLFLW WKLV LQIRUPDWLRQ

IURP WKH 48$57� 2QFH WKH &38 KDV HOLPLQDWHG WKH

FDXVH�V� RI WKH 48$57·V LQWHUUXSW UHTXHVW� WKH 48$57

ZLOO WKHQ QHJDWH LWV �,175 SLQ� 7KH &38 ZLOO WKHQ H[LW WKH

´48$57µ LQWHUUXSW VHUYLFH URXWLQH DQGZLOO UHVXPHQRUPDO

SURFHVVLQJ�

,Q JHQHUDO WKHUH DUH WZR DSSURDFKHV WKDW &38V

FRPPRQO\ XVH WR ORFDWH WKH DSSURSULDWH LQWHUUXSW VHUYLFH

URXWLQH� ZKHQ LQWHUIDFHG ZLWK DQ ,�0RGH 48$57�

- 'LUHFW ,QWHUUXSW 3URFHVVLQJ

- �([WHUQDO� 9HFWRUHG�,QWHUUXSW 3URFHVVLQJ

'LUHFW ,QWHUUXSW 3URFHVVLQJ

,I D &38 HPSOR\V ´'LUHFW ,QWHUUXSW 3URFHVVLQJµ WKHQ RQFH

WKH &38 KDV GHWHFWHG WKH LQWHUUXSW UHTXHVW� DQG KDV

FRPSOHWHG LWV FXUUHQW LQVWUXFWLRQ� WKH &38 ZLOO EUDQFK

SURJUDP FRQWURO WR D VSHFLILF ORFDWLRQ LQ V\VWHP PHPRU\�

)RU &38V WKDW HPSOR\ GLUHFW LQWHUUXSWV� WKLV ´ORFDWLRQµ LV

IL[HG E\ WKH &38 FLUFXLWU\ LWVHOI�

)RU H[DPSOH� LI WKH �,17� LQWHUUXSW UHTXHVW LQSXW SLQ� RI WKH

����³&� LV DVVHUWHG� WKHQ WKH &38 ZLOO EUDQFK SURJUDP

FRQWURO WR ORFDWLRQ ������ LQ V\VWHP PHPRU\� 7KLV

ORFDWLRQ LV IL[HG �E\ FLUFXLW GHVLJQ RI WKH ����³&� DQG

FDQQRW EH FKDQJHG E\ WKH XVHU�

�([WHUQDO� 9HFWRUHG ,QWHUUXSW 3URFHVVLQJ

&38V WKDW HPSOR\ WKLV IRUP RI LQWHUUXSW SURFHVVLQJ

W\SLFDOO\ KDYH DQ ,QWHUUXSW $FNQRZOHGJH RXWSXW SLQ� 7KLV

´,$&.µ RU ´�,17$µ RXWSXW ZLOO EH XVHG WR JDWH ´LQWHUUXSW

YHFWRUµ LQIRUPDWLRQ RQWR WKH 'DWD %XV� YLD H[WHUQDO

�QRQ�48$57� KDUGZDUH� 7KH WHUP ´([WHUQDOµ LV XVHG WR

GHVFULEH WKLV IRUP RI YHFWRUHG�LQWHUUXSW SURFHVVLQJ�

EHFDXVH WKH ORFDWLRQ RI WKH LQWHUUXSW VHUYLFH URXWLQH LV

GHWHUPLQHG E\ KDUGZDUH ´H[WHUQDOµ WR WKH 48$57� )RU

VRPH &38V� �VXFK DV WKH ����$ DQG WKH ����³3�� WKLV

´LQWHUUXSW YHFWRUµ LQIRUPDWLRQ LV D RQH E\WH RS�FRGH IRU D

&$// LQVWUXFWLRQ WR D VSHFLDO ´5(67$57 VXEURXWLQHµ�

7KH ORFDWLRQ RI WKLV ´5(67$57 VXEURXWLQHµ LV IL[HG E\

&38 FLUFXLW GHVLJQ� ,I WKH XVHU HPSOR\V WKLV DSSURDFK IRU

LQWHUUXSW SURFHVVLQJ� KH�VKH LV UHVSRQVLEOH IRU LQVXULQJ

WKDW HLWKHU WKH LQWHUUXSW VHUYLFH URXWLQH� RU DQ

XQFRQGLWLRQDO EUDQFK LQVWUXFWLRQ �WR WKH LQWHUUXSW VHUYLFH

URXWLQH� UHVLGHV DW WKLV ORFDWLRQ LQ PHPRU\�

(DFK RI WKHVH ,QWHUUXSW 3URFHVVLQJ WHFKQLTXHV ZLOO EH

SUHVHQWHG LQ JUHDWHU GHWDLO LQ WKH IROORZLQJ VHFWLRQV�

,Q VXPPDU\� WKH 48$57 VKRXOG EH RSHUDWLQJ LQ WKH

,�0RGH� ZKHQ LQWHUIDFHG WR WKH ³3�³& SUHVHQWHG LQ

7DEOH �� 7DEOH � DOVR SUHVHQWV WKH W\SH RI LQWHUUXSW

SURFHVVLQJ WKDW LV HPSOR\HG E\ HDFK RI WKHVH ³3V�³&V�

&RPPHQWV RQ �� ,�0RGH ,QWHUUXSW 6HUYLFH 5RXWLQHV

2SHUDWLQJ WKH 48$57 LQ WKH �� ,�0RGH LPSRVHV D VPDOO

GLVDGYDQWDJH LQ LQWHUUXSW SURFHVVLQJ� ZKHQ FRPSDUHG ZLWK

WKH �� 0RGH DQG �� =�0RGH� %RWK WKH �� 0RGH DQG ��

=�0RGH48$57VZLOO SURYLGH WKH &38 ZLWK WKH FRQWHQWV RI

HLWKHU ,95� RU ,95� RQ WKH'DWD EXV� GXULQJ DQ ,$&.F\FOH�

7KLV IHDWXUH QDUURZV WKH ´VHDUFKµ IRU WKH FDXVH�V� RI WKH

LQWHUUXSW UHTXHVW GRZQ WR RQH�KDOI RI WKH 48$57� �5HFDOO�

,95� LV SODFHG RQ WKH 'DWD %XV LI WKH FDXVH RI WKH LQWHUUXSW

UHTXHVW LV DGGUHVVHG E\ WKH ,65� UHJLVWHU� ,95� LV SODFHG
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RQ WKH 'DWD %XV LI WKH FDXVH RI WKH LQWHUUXSW UHTXHVW LV

DGGUHVVHG E\ WKH ,65� UHJLVWHU��� +HQFH� WKH &38

LQWHUIDFHG WR DQ �� 0RGH RU =�0RGH 48$57 RQO\ KDV WR

UHDG RQH RI WKH ,65V DV D SDUW RI WKH ,QWHUUXSW 6HUYLFH

5RXWLQH� +RZHYHU� WKH &38 LQWHUIDFHG WR DQ �� ,�0RGH

48$57 PD\ KDYH WR UHDG ERWK ,65V� GXULQJ WKH VHDUFK RI

WKH FDXVH RI WKH LQWHUUXSW UHTXHVW� DV D SDUW RI WKH LQWHUUXSW

VHUYLFH URXWLQH� 7KLV SKHQRPHQRQ FDQ LPSRVH D VPDOO

LQFUHDVH WKH LQWHUUXSW ODWHQF\ IRU VHUYLFLQJ WKH ,�0RGH

48$57�

³3³�&
7\SH RI ,QWHUUXSW

3URFHVVLQJ
&RPPHQWV

����³& 'LUHFW 7KH ����³& KDV WZR H[WHUQDO ,QWHUUXSW 5HTXHVW LQSXWV� �,17� DQG �,17��

����$3 ([WHUQDO 9HFWRUHG 7KH ����$³3 ZLOO DOORZ WKH XVH RI XS WR � GLIIHUHQW RS FRGHV IRU ´&$//µ LQVWUXF�
WLRQV WR WKH ,QWHUUXSW 6HUYLFH 5RXWLQHV� 7KH ����$ &38 PRGXOH ZLOO RXWSXW DQ

LQWHUUXSW DFNQRZOHGJH RXWSXW� �,17$� ZKLFK FDQ EH XVHG WR ´JDWHµ WKH ´&$//µ
LQVWUXFWLRQV RQ WR WKH 'DWD %XV�

����³3 'LUHFW DQG ([WHUQDO

9HFWRUHG

7KH ����³3 KDV WKUHH ´'LUHFWµ H[WHUQDO ,QWHUUXSW 5HTXHVW LQSXWV� 567 ���� 567

���� DQG 567 ���� $GGLWLRQDOO\� WKLV ³3 KDV WKH H[DFW VDPH ´YHFWRUµ RSWLRQV DV
GRHV WKH ����$ ³3�

��+&��³& 'LUHFW 7KH ��+&��³& KDV D VLQJOH ´PDVNDEOHµ H[WHUQDO ,QWHUUXSW 5HTXHVW LQSXW� �,54�

=���³3

�,QWHUUXSW 0RGH ��

([WHUQDO 9HFWRUHG 7KH =��� &38 XVHV WKH H[DFW VDPH DSSURDFK DV SUHVHQWHG IRU WKH ����$ &38�

=���³3

�,QWHUUXSW 0RGH ��

'LUHFW ,QWHUUXSW 7KH =��� ZLOO EUDQFK WR ����+ LQ V\VWHP PHPRU\ LI WKH �,17 LQWHUUXSW UHTXHVW SLQ

LV DVVHUWHG�

7DEOH �� 6XPPDU\ RI ³3�³& DQG 7KHLU 7\SHV RI ,QWHUUXSW 3URFHVVLQJ �, � 0RGH�

7KH LQIRUPDWLRQ SUHVHQWHG LQ 7DEOH � LV GLVFXVVHG LQ

GHWDLO LQ WKH IROORZLQJ VHFWLRQV�

1������ ���� 0LFURFRQWUROOHU

7KH ���� IDPLO\ RI PLFURFRQWUROOHUV LV PDQXIDFWXUHG E\

,QWHO DQG FRPHV ZLWK D YDULHW\ RI DPHQLWLHV� 6RPH RI

WKHVH DPHQLWLHV LQFOXGH�

- RQ FKLS VHULDO SRUW

- IRXU � ELW ,�2 SRUW �3� � 3��

- WZR �� ELW WLPHUV

- �N E\WHV RI 520

- ��� E\WHV RI 5$0
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,QWHUUXSW

&RQWURO

2WKHU

5HJLVWHUV

��� E\WHV

5$0

�����������

��� E\WHV

5$0

520

�. � ���������

�. � ����

�. � ����

7LPHU �

�����������

7LPHU �

7LPHU �

&38

%XV &RQWURO ,�2 3RUWV 6HULDO 3RUW

�5;' �7;'3� 3� 3�

6HULDO 3RUW

7LPHU �

7LPHU �

7LPHU � �����������

�,17�

�,17�

2VFLOODWRU

�7�(;

�7�

�7�

�7�

�($

567

$/(

�36(1

3�

)LJXUH �� %ORFN 'LDJUDP RI WKH ���� 0LFURFRQWUROOHU

3���

3���

3���

3���

3���

3���

3���

3���

567

3��� �5;'�

3��� �7;'�

3��� ��,17��

3��� ��,17��

3��� �7��

3��� �7��

3��� ��:5�

3��� ��5'�

;7$/�

;7$/�

966 3��� �$��

3��� �$��

3��� �$���

3��� �$���

3��� �$���

3��� �$���

3��� �$���

3��� �$���

�36(1

$/(

�($

3��� �$'��

3��� �$'��

3��� �$'��

3��� �$'��

3��� �$'��

3��� �$'��

3��� �$'��

3��� �$'��

9&&

��

��

��

��

��

��

��

��

��

��

��

��
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�

�
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)LJXUH �� 3LQ 2XW RI WKH ���� 0LFURFRQWUROOHU

7KH ����³& FRQVLVWV RI � ��ELW ,�2 SRUWV� 6RPH RI WKHVH

SRUWVKDYH DOWHUQDWH IXQFWLRQV� DVZLOO EH GLVFXVVHGEHORZ�

3RUW � �3��� � 3����

7KLV SRUW LV D GXDO�SXUSRVHSRUW RQ SLQV �� � �� RI WKH ����

,&� ,QPLQLPDO FRPSRQHQW GHVLJQV� LW LV XVHG DV D JHQHUDO

SXUSRVH ,�2 SRUW� )RU ODUJHU GHVLJQV ZLWK H[WHUQDO

PHPRU\� LW EHFRPHV D PXOWLSOH[HG DGGUHVV DQG GDWD EXV

�$'� � $'���

3RUW � �3��� � 3����

3RUW � LV D GHGLFDWHG ,�2 SRUW RQ SLQV � � �� 7KH SLQV�

GHVLJQDWHG DV 3���� 3���� 3���� ���� DUH DYDLODEOH IRU

LQWHUIDFLQJ DV UHTXLUHG� 1R DOWHUQDWLYH IXQFWLRQV DUH

DVVLJQHG IRU 3RUW � SLQV� WKXV WKH\ DUH XVHG VROHO\ IRU

LQWHUIDFLQJ WR H[WHUQDO GHYLFHV� ([FHSWLRQV DUH WKH

��������� ,&V� ZKLFK XVH 3��� DQG 3��� HLWKHU DV ,�2

OLQHV RU DV H[WHUQDO LQSXWV WR WKH WKLUG WLPHU�
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3RUW � �3��� � 3����

3RUW � �3LQV �� � ��� LV D GXDO�SXUSRVH SRUW WKDW FDQ

IXQFWLRQ DV JHQHUDO SXUSRVH ,�2� RU DV WKH KLJK E\WH RI WKH

DGGUHVV EXV IRU GHVLJQV ZLWK H[WHUQDO FRGH PHPRU\ RI

PRUH WKDQ ��� E\WHV RI H[WHUQDO GDWD PHPRU\ �$� � $����

3RUW ��

3RUW � LV D GXDO�SXUSRVH SRUW RQ SLQV �� � ��� ,Q DGGLWLRQ WR

IXQFWLRQLQJ DV JHQHUDO SXUSRVH ,�2� WKHVH SLQV KDYH

PXOWLSOH IXQFWLRQV� (DFK RI WKHVH SLQV KDYH DQ DOWHUQDWH

SXUSRVH� DV OLVWHG LQ 7DEOH �� EHORZ�

%LW 1DPH $OWHUQDWH )XQFWLRQ

3��� 5;' 5HFHLYH 'DWD IRU 6HULDO 3RUW

3��� 7;' 7UDQVPLW 'DWD IRU 6HULDO 3RUW

3��� �,17� ([WHUQDO ,QWHUUXSW �

3��� �,17� ([WHUQDO ,QWHUUXSW �

3��� 7� 7LPHU�&RXQWHU � ([WHUQDO ,QSXW

3��� 7� 7LPHU�&RXQWHU � ([WHUQDO ,QSXW

3��� �:5 ([WHUQDO 'DWD 0HPRU\ :ULWH 6WUREH

3��� �5' ([WHUQDO 'DWD 0HPRU\ 5HDG 6WUREH

7DEOH �� $OWHUQDWH )XQFWLRQV RI 3RUW � 3LQV

7KH ���� DOVR KDV QXPHURXV DGGLWLRQDO SLQV ZKLFK DUH

UHOHYDQW WR LQWHUIDFLQJ WR WKH ;5��&��� 48$57 RU RWKHU

SHULSKHUDOV� 7KHVH SLQV DUH�

$/( � $GGUHVV /DWFK (QDEOH

,I 3RUW � LV XVHG LQ LWV DOWHUQDWHPRGH � DV WKH GDWD EXV DQG

WKH ORZHU E\WH RI WKH DGGUHVV EXV �� $/( LV WKH VLJQDO WKDW

ODWFKHV WKH DGGUHVV LQWR DQ H[WHUQDO UHJLVWHU GXULQJ WKH

ILUVW KDOI RI D PHPRU\ F\FOH� 2QFH WKLV LV GRQH� WKH 3RUW �

OLQHV DUH WKHQ DYDLODEOH IRU GDWD LQSXW RU RXWSXW GXULQJ WKH

VHFRQG KDOI RI WKH PHPRU\ F\FOH� ZKHQ WKH GDWD WUDQVIHU

WDNHV SODFH�

�,17� �3���� DQG �,17� �3����

�,17� DQG �,17� DUH H[WHUQDO LQWHUUXSW UHTXHVW LQSXWV WR

WKH ����³&� (DFK RI WKHVH LQWHUUXSW SLQV VXSSRUW ´GLUHFW

LQWHUUXSWµ SURFHVVLQJ� ,Q WKLV FDVH� WKH WHUP ´GLUHFWµ

PHDQV WKDW LI RQH RI WKHVH LQSXWV DUH DVVHUWHG� WKHQ

SURJUDP FRQWURO ZLOO DXWRPDWLFDOO\ EUDQFK WR D VSHFLILF

�IL[HG� ORFDWLRQ LQ FRGH PHPRU\� 7KLV ORFDWLRQ LV

GHWHUPLQHG E\ WKH FLUFXLW GHVLJQ RI WKH ����³& ,& DQG

FDQQRW EH FKDQJHG� 7DEOH � SUHVHQWV WKH ORFDWLRQ �LQ

FRGH PHPRU\� WKDW WKH SURJUDP FRQWURO ZLOO EUDQFK WR� LI

HLWKHU RI WKHVH LQSXWV DUH DVVHUWHG�

,QWHUUXSW /RFDWLRQ

�,17� ����+

�,17� ����+

7DEOH �� ,QWHUUXSW 6HUYLFH 5RXWLQH /RFDWLRQV �LQ

&RGH 0HPRU\� IRU �,17� DQG �,17�

7KHUHIRUH� LI WKH XVHU LV XVLQJ HLWKHU RQH RI WKHVH LQSXWV DV

DQ LQWHUUXSW UHTXHVW LQSXW� WKHQ WKH XVHU PXVW LQVXUH WKDW

WKH DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQH RU DQ

XQFRQGLWLRQDO EUDQFK LQVWUXFWLRQ �WR WKH LQWHUUXSW VHUYLFH

URXWLQH� LV ORFDWHG DW RQH RI WKHVH DGGUHVV ORFDWLRQV�

,I WKH ����³& LV UHTXLUHG WR LQWHUIDFH WR H[WHUQDO

FRPSRQHQWV LQ WKH GDWD PHPRU\ VSDFH RI VL]HV JUHDWHU

WKDQ ��� E\WHV� WKHQ ERWK3RUWV � DQG3RUW �PXVW EH XVHG

DV WKH DGGUHVV DQG GDWD OLQHV� 3RUW � ZLOO IXQFWLRQ DV D

PXOWLSOH[HG DGGUHVV�GDWD EXV� 'XULQJ WKH ILUVW KDOI RI D

PHPRU\ F\FOH� 3RUW � ZLOO RSHUDWH DV WKH ORZHU DGGUHVV

E\WH� 'XULQJ WKH VHFRQG KDOI RI WKH PHPRU\ F\FOH 3RUW �

ZLOO RSHUDWH DV WKH EL�GLUHFWLRQDO GDWD EXV� 3RUW � ZLOO EH

XVHG DV WKH XSSHU DGGUHVV E\WH� $/( DQG WKH XVH RI D

��/6��� WUDQVSDUHQW ODWFK GHYLFH FDQ EH XVHG WR

GHPXOWLSOH[ WKH $GGUHVV DQG 'DWD EXV VLJQDOV�

)LJXUH � LV D VFKHPDWLF LOOXVWUDWLQJ KRZ WKH ;5��&���

48$57 FDQ EH LQWHUIDFHG WR WKH ����³&�
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�,17�

�5'

�:5

$/(

3257 �

�$'� � $'��

3257 �

�$� � $���

�,175

�5'

�:5

'� � '�

$� � $�

��+&���

*

' 4

$GGUHVV
'HFRGLQJ
/RJLF

�&6

���� &38

;5��&���

��� 0RGH�

&6B48$57

WR RWKHU ,&V

$� � $�

$� � $�

)LJXUH �� $Q $SSURDFK WR ,QWHUIDFLQJ WKH ;5��&��� 48$57 WR WKH ���� 0LFURFRQWUROOHU

7KH FLUFXLWU\ SUHVHQWHG)LJXUH �ZRXOG IXQFWLRQDV IROORZV

GXULQJ D48$57 UHTXHVWHG LQWHUUXSW� 7KH48$57GHYLFH

UHTXHVWV DQ LQWHUUXSW IURP WKH &38 E\ DVVHUWLQJ LWV DFWLYH

ORZ �,175RXWSXW SLQ� 7KLVZLOO FDXVH WKH �,17� LQSXW SLQ WR

WKH &38 WR JR ORZ� :KHQ WKLV KDSSHQV WKH ���� &38ZLOO

ILQLVK H[HFXWLQJ LWV FXUUHQW LQVWUXFWLRQ� DQG ZLOO WKHQ

EUDQFK SURJUDP FRQWURO WR WKH 48$57 LQWHUUXSW VHUYLFH

URXWLQH� ,Q WKH FDVH RI)LJXUH �� VLQFH WKH48$57·V �,175

SLQ LV WLHG WR WKH �,17� SLQ RI WKH ³&� WKHQ WKH EHJLQQLQJ RI

WKH LQWHUUXSW VHUYLFH URXWLQH ZLOO EH ORFDWHG LQ ����+ LQ

FRGHPHPRU\� 7KH ���� &38 GRHV QRW LVVXH DQ ,QWHUUXSW

$FNQRZOHGJH VLJQDO EDFN WR WKH 48$57� ,W ZLOO MXVW EHJLQ

SURFHVVLQJ WKURXJK WKH 48$57·V LQWHUUXSW VHUYLFH

URXWLQH� 2QFH WKH&38 KDV HOLPLQDWHG WKH FDXVH�V� RI WKH

LQWHUUXSW UHTXHVW� WKH 48$57·V �,175 SLQ ZLOO EH QHJDWHG

�JR ´KLJKµ� DQG WKH &38 ZLOO UHWXUQ IURP WKH LQWHUUXSW

VHUYLFH URXWLQH DQG UHVXPH QRUPDO RSHUDWLRQ�

1������ ����$ 0LFURSURFHVVRU

7KH ����$0LFURSURFHVVRU LV RQH RI WKH HDUOLHU YHUVLRQ RI

WKH ,QWHO SURFHVVRUV� ,Q JHQHUDO� LW LV DQ ��ELW

PLFURSURFHVVRU WKDW UHTXLUHV �9� �9� DQG ��9 SRZHU

VXSSOLHV� $GGLWLRQDOO\� WKLV PLFURSURFHVVRU UHTXLUHV WZR

RWKHU FKLSV� LQ RUGHU WR FUHDWH D ´FRPSOHWHµ &38 PRGXOH�

7\SLFDOO\� WKHVH GHYLFHV ZRXOG EH WKH ���� &ORFN

*HQHUDWRU DQG WKH ���� 6\VWHP &RQWUROOHU� 7KH ����

&ORFN *HQHUDWRU LV UHVSRQVLEOH IRU FRQGLWLRQLQJ DQG

JHQHUDWLQJ WKH QHFHVVDU\ WLPLQJ VRXUFH IRU WKH ����$

&38� IURP D H[WHUQDO FU\VWDO� 7KH ���� 6\VWHP

&RQWUROOHU LV UHVSRQVLEOH IRU EXIIHULQJ WKH EL�GLUHFWLRQDO

'DWD %XV� $GGLWLRQDOO\� VLQFH WKH ���� &38 GHYLFH GRHV

QRWGLUHFWO\ SURYLGHFRQWURO EXV VLJQDOV� WKH ����'HYLFH LV

UHVSRQVLEOH IRU WUDQVODWLQJ VLJQDOLQJ LQIRUPDWLRQ� IURP WKH

����$ GHYLFH� LQWR WKH IROORZLQJ &RQWURO %XV VLJQDOV� LQ

RUGHU WR DFFHVV PHPRU\ DQG SHULSKHUDO GHYLFHV�

�,17$ � ,QWHUUXSW $FNQRZOHGJH

�0(05 � 0HPRU\ 5HDG

�0(0: � 0HPRU\ :ULWH

�,25 � ,QSXW 3RUW 5HDG

�,2: � 2XWSXW 3RUW :ULWH
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)LJXUH ��� 6FKHPDWLF RI ����$ &38 0RGXOH

����$ &38 0RGXOH ,QWHUUXSW 6WUXFWXUH

7KH ´,QWHUUXSW 6WUXFWXUHµ RI WKH ����$ &38 LV GHVFULEHG

EHORZ� 7KH ����$ &38 GHYLFH FRQVLVWV RI WZR VLJQDOV�

,17( DQG ,17� $GGLWLRQDOO\� WKH ���� %L�'LUHFWLRQDO %XV

FRQVLVWV RI D VLQJOH RXWSXW VLJQDO� �,17$� ,17( LV WKH

DFWLYH�KLJK ,QWHUUXSW (QDEOH RXWSXW� DQG ,17 LV WKH

DFWLYH�KLJK ,QWHUUXSW 5HTXHVW LQSXW� ,I WKH ´(QDEOH

,QWHUUXSWµ FRPPDQG KDV EHHQ LQYRNHG� WKH ,17( RXWSXW

ZLOO EH ´KLJKµ LQGLFDWLQJ WKDW WKH ���� &38 ZLOO KRQRU

LQWHUUXSW UHTXHVWV IURP SHULSKHUDOV� :KHQHYHU WKH ,17

SLQ LV DVVHUWHG E\ D SHULSKHUDO GHYLFH UHTXHVWLQJ DQ

LQWHUUXSW� WKH &38 ZLOO FRPSOHWH LWV FXUUHQW LQVWUXFWLRQ�

$IWHU FRPSOHWLRQ RI WKLV LQVWUXFWLRQ� WKH &38 PRGXOH ZLOO

DVVHUW �,17$ YLD WKH ���� %L�'LUHFWLRQDO %XV 'ULYHU �8��

E\ WRJJOLQJ �,17$ ´ORZµ� �,17$ LV WKH DFWLYH�ORZ ´,QWHUUXSW

$FNQRZOHGJHµ VLJQDO WKDW WKH &38 PRGXOH RXWSXWV LQ

RUGHU WR LQLWLDWH WKH SURFHVV RI LQWHUUXSW VHUYLFLQJ� 7KH

����$ &38 PRGXOH RQO\ VXSSRUWV ´H[WHUQDOµ

YHFWRUHG�LQWHUUXSW SURFHVVLQJ� +HQFH� ZKHQ �,17$ LV

DVVHUWHG� WKH &38 PRGXOH LV DZDLWLQJ ´YHFWRUµ

LQIRUPDWLRQ RQ WKH 'DWD EXV� ,Q WKH FDVH RI WKH ����$

&38 0RGXOH� WKLV ´YHFWRUµ LQIRUPDWLRQ LV W\SLFDOO\ WKH

RS�FRGH IRU RQH RI WKH 5(67$57 LQVWUXFWLRQV �567�� 7KH

����$ &38 VXSSRUWV XS WR HLJKW GLIIHUHQW 567

LQVWUXFWLRQV �567 � WKURXJK 567 ��� 7KHVH LQVWUXFWLRQV

DUH RQH�E\WH FDOOV WR VSHFLILF ORFDWLRQV ZLWKLQ WKH &38·V

PHPRU\ VSDFH� ZKHUH WKH DSSURSULDWH LQWHUUXSW VHUYLFH

URXWLQH H[LVWV� 7DEOH � SUHVHQWV D OLVW RI WKHVH 5(67$57

LQVWUXFWLRQV� WKH RS�FRGHV� DQG WKH FRUUHVSRQGLQJ

5(67$57 DGGUHVV�
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2S�&RGH �KH[� 0QHPRQLF
5HVWDUW $GGUHVV

�KH[�

&� 567 � ����

&) 567 � ����

'� 567 � ����

') 567 � ����

(� 567 � ����

() 567 � ����

)� 567 � ����

)) 567 � ����

7DEOH �� ����$ DQG ���� &38 5HVWDUW ,QVWUXFWLRQV

8VHG ZLWK 9HFWRUHG ,QWHUUXSWV

7KHUHIRUH� RQFH WKH &38 UHFHLYHV WKH RS�FRGH IRU RQH RI

WKHVH 5(67$57 LQVWUXFWLRQV� LW ZLOO EHJLQ H[HFXWLQJ WKLV

LQVWUXFWLRQ E\ ORDGLQJ WKH 3URJUDP &RXQWHU ZLOO WKH

DSSURSULDWH ´5HVWDUW $GGUHVVµ� $IWHUZDUGV� SURJUDP

FRQWURO ZLOO EH EUDQFKHG WR WKH ´5HVWDUW $GGUHVVµ ORFDWLRQ�

)RU H[DPSOH� LI WKHRS�FRGH ´(���µ LV ORDGHGRQWR WKH'DWD

%XVGXULQJ WKH �,17$F\FOH� WKLV RS�FRGHFRUUHVSRQGVZLWK

WKH ´567 �µ FRPPDQG DQG� WKH &38 ZLOO ORDG ������ LQWR

WKH 3URJUDP &RXQWHU DQG SURJUDP FRQWURO ZLOO EUDQFK WR

WKDW ORFDWLRQ LQ PHPRU\ �VHH 7DEOH ���

,QWHUIDFLQJ WKH ���� &38 0RGXOH WR WKH ;5��&���
48$57 IRU ,QWHUUXSW 3URFHVVLQJ

7KH ����$ &38 FDQ EH FRQQHFWHG WR WKH ;5��&��� DQG

UXQ LQ WKH ,QWHUUXSW 'ULYHQ PRGH� )LJXUH �� SUHVHQWV DQ

DSSURDFK WKDW FDQ EH DSSOLHG WR LQWHUIDFLQJ WKH

;5��&��� 48$57 WR WKH ����$ &38 IRU ´H[WHUQDOµ

YHFWRUHG LQWHUUXSW SURFHVVLQJ� 3OHDVH QRWH WKDW )LJXUH ��

RQO\ LQFOXGHV LQIRUPDWLRQ SHUWDLQLQJ WR 48$57 LQWHUUXSW

VHUYLFLQJ� 2WKHU FLUFXLWU\ �VXFK DV WKH ���� &ORFN

*HQHUDWRU� WKH$GGUHVV%XV� HWF�� KDYH EHHQRPLWWHG IURP

WKH VFKHPDWLF� ,Q WKLV VFKHPDWLF� WKH 48$57 ,QWHUUXSW

6HUYLFH 5RXWLQH LV ORFDWHG DW ������ LQ PHPRU\�

$GGLWLRQDOO\� WKH 48$57 KDV EHHQ FRQILJXUHG WR RSHUDWH

LQ WKH ,�0RGH� 7KH IXQFWLRQ GHVFULSWLRQ RI WKLV FLUFXLW LV

SUHVHQWHG EHORZ�

7KH ;5��&��� ZLOO UHTXHVW DQ LQWHUUXSW WR WKH ����$

&38� E\ WRJJOLQJ LWV �,175 RXWSXW ´ORZµ� 7KLV VLJQDO LV

LQYHUWHG DQG DSSOLHG WR WKH DFWLYH�KLJK ,17 LQSXW RI WKH

&38� 2QFH WKH ����$ &38 KDV FRPSOHWHG LWV FXUUHQW

LQVWUXFWLRQ� LW ZLOO DVVHUW WKH DFWLYH�ORZ �,17$ VLJQDO �IURP

WKH ���� %L�'LUHFWLRQDO %XV 'ULYHU�� $W WKLV WLPH� ERWK WKH

�,175 VLJQDO �IURP WKH 48$57� DQG WKH �,17$ VLJQDO

�IURP WKH ����� DUH HDFK DW D ORJLF ´ORZµ� 7KH �,175 DQG

�,17$ VLJQDOV DUH ERWK URXWHG WR D WZR�LQSXW 25 JDWH�

+HQFH� ZKHQ ERWK �,175 DQG �,17$ DUH DW ORJLF ´ORZµ� WKH

RXWSXW RI WKH 25�JDWH ZLOO DOVR EH DW D ORJLF ´ORZµ� DQG

WKHUHE\ DVVHUWLQJ ERWK RI WKH 2XWSXW (QDEOH �2(� LQSXWV

RI WKH 61��/6��� 'DWD %XV EXIIHU �8��� 7KLV ´25LQJµ RI

WKH �,175 DQG �,17$VLJQDOV LV XVHG WR LQVXUH WKDW RQO\ WKH

SHULSKHUDO GHYLFH UHTXHVWLQJ WKH LQWHUUXSW LV WKH RQH WKDW

UHFHLYHV WKH VHUYLFH �H�J�� UHVSRQVLYH WR WKH DVVHUWHG

�,17$ VLJQDO�� 2QFH ERWK �2( LQSXWV RI 8� DUH DVVHUWHG�

WKH GDWD� DSSOLHG DW WKH LQSXW RI WKLV GHYLFH �8�� ZLOO QRZ

DSSHDU DW WKH RXWSXW RI WKLV GHYLFH� DQG DW WKH '� � '�

LQSXWV RI WKH ���� GHYLFH �8��� 3OHDVH QRWH WKDW� LQ WKLV

H[DPSOH� WKH YDOXH ´(���µ LV KDUG�ZLUHG LQWR WKH LQSXW RI

8�� 7KLV YDOXH LV WKH RS�FRGH IRU WKH ´567 �µ FRPPDQG�

+HQFH� RQFH WKLV GDWD LV JDWHG LQWR WKH &38 PRGXOH� YLD

WKH GDWD EXV� WKH &38 ZLOO ORDG ������ LQWR LWV 3URJUDP

&RXQWHU DQG EUDQFK SURJUDPFRQWURO WR WKDW ORFDWLRQ� 7KH

,QWHUUXSW 6HUYLFH 5RXWLQH IRU WKH 48$57 H[LVWV DW WKLV

ORFDWLRQ LQ PHPRU\�



;5��&���

��

5HY� ����

,17

,17(

'�

'�

'�

'�

'�

'�

'�

'�

����$ &38

����

%L�GLUHFWLRQDO

%XV 'ULYHU

9FF

61��/6���

;5��&���

48$57

�,175

,17$

9FF

�2(� �2(�

',�

',�

',�

',�

',�

',�

',�

',�

'2�

'2�

'2�

'2�

'2�

'2�

'2�

'2�

'%,1

8�

8�

8�

8�

8�

8�

)LJXUH ��� &LUFXLW 6FKHPDWLF GHSLFWLQJ DSSURDFK WR ,QWHUIDFH WKH ;5��&��� 48$57 WR WKH ����$ &38� IRU

´([WHUQDOµ 9HFWRUHG ,QWHUUXSW 3URFHVVLQJ �,QWHUUXSW 6HUYLFH 5RXWLQH UHVLGHV DW ���� LQ 0HPRU\�

6LQFH WKH ����$ &38 FDQ VXSSRUW XS WR � GLIIHUHQW 567

LQVWUXFWLRQV� LW FDQ VXSSRUW XS WR � GLIIHUHQW

LQWHUUXSW�GULYHQSHULSKHUDO GHYLFHV� 7KLV FDQ EH DFKLHYHG

E\ UHSOLFDWLQJ WKH DSSURDFK� SUHVHQWHG LQ )LJXUH ��� DQG

E\ KDUGZLULQJ WKH RS�FRGHV IRU HDFK RI WKH 5(67$57

LQVWUXFWLRQV WR WKH LQSXWVRI WKH'DWD%XIIHUV �VHH7DEOH ���

7KHVH 'DWD %XIIHUV VKRXOG EH HQDEOHG RQO\ GXULQJ WKH

�,17$ F\FOH� DQG RQO\ ZKHQ WKHLU DVVRFLDWHG SHULSKHUDO

UHTXHVWHG WKH LQWHUUXSW VHUYLFH�

1������ ���� 0LFURSURFHVVRU

7KH ���� &38 LV DQRWKHU HDUO\ ,QWHO PLFURSURFHVVRU�

DOWKRXJK LW LV PRUH DGYDQFHG WKDQ WKH ����$&38� 6RPH

RI WKH DGYDQFHPHQWV WKDW ZHUH PDGH LQ WKH WUDQVLWLRQ

IURP WKH ����$ WR WKH ���� LQFOXGH FRPELQLQJ WKH &ORFN

*HQHUDWRU IXQFWLRQV RI WKH ���� RQWR WKH &38 FKLS�

DGGLQJ D QRQ�PDVNDEOH LQWHUUXSW UHTXHVW� DGGLQJ �

´GLUHFWµ LQWHUUXSW UHTXHVW LQSXW SLQV� DQG DGGLQJ VRPH

IRUPRI LQWHUUXSW SULRULW\� 7KH ����VWLOO UHTXLUHVVRPHJOXH

ORJLF LQ RUGHU WR SURGXFH WKH &RQWURO %XV VLJQDOV �L�H��

�,25� �,2:� �0(05� �0(0:�� )XUWKHU� LQ RUGHU WR

PLQLPL]H SLQ FRXQW� WKH ���� FRQWDLQV D PXOWLSOH[HG

$GGUHVV�'DWD %XV �$'� � $'��� 6SHFLILFDOO\� WKH ORZHU �

ELWV RI WKH $GGUHVV%XV VKDUH SLQV ZLWK WKH � ELW 'DWD %XV�

+HQFH� D ��/6��� ��ELW ODWFK LV QHHGHG LQ RUGHU WR

GHPXOWLSOH[ WKH $GGUHVV DQG 'DWD EXVHV�
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)LJXUH ��� 6FKHPDWLF RI WKH ;5��&��� ,QWHUIDFH WR WKH ���� &38 0RGXOH �0HPRU\ 0DSSHG�

)LJXUH �� LOOXVWUDWHV DQ DSSURDFK WR LQWHUIDFLQJ WKH

;5��&��� 48$57 WR WKH ���� &38 PRGXOH� 1RWH WKDW

WKH ;5��&��� 48$57� LQ WKLV FDVH� LV PHPRU\ PDSSHG

�H�J�� WKH VLJQDOV �0(05DQG �0(0:RI WKH&38PRGXOH

DUH FRQQHFWHG WR WKH �5' DQG �:5 SLQV RI WKH 48$57��

+RZHYHU� WKH XVHU FRXOG KDYH MXVW DV HDVLO\ FRQQHFWHG WKH

;5��&��� GHYLFH WR WKH &38 PRGXOH·V ,�2 SRUW �H�J� WKH

VLJQDO �,25 DQG �,2: RI WKH &38 PRGXOH DUH FRQQHFWHG

WR WKH �5' DQG �:5 SLQV RI WKH 48$57� UHVSHFWLYHO\��

7KH 48$57·V �,175 SLQ ZDV GHOLEHUDWHO\ RPLWWHG IURP

WKLV ILJXUH� EHFDXVH LWV XVH ZLOO EH DGGUHVVHG LQ WKH QH[W

WZR ILJXUHV�

���� &38 0RGXOH ,QWHUUXSW 6WUXFWXUH

7KH ���� &38 VXSSRUWV ERWK 'LUHFW DQG ´([WHUQDOµ

9HFWRUHG ,QWHUUXSW SURFHVVLQJ� 7KH ���� KDV � PDVNDEOH

LQWHUUXSW UHTXHVW LQSXWV �567 ���� 567 ���� 576 ���� DQG

,175�� DQG � QRQ�PDVNDEOH LQWHUUXSW UHTXHVW LQSXW �75$3��

:KHQ GLVFXVVLQJ LQWHUIDFLQJ IRU WKH LQWHUUXSW VHUYLFLQJ RI

SHULSKHUDO GHYLFHV VXFK DV WKH 48$57� ZH DUH RQO\

FRQFHUQHG ZLWK WKH PDVNDEOH LQWHUUXSW UHTXHVW LQSXWV� 2I

WKH IRXU PDVNDEOH LQWHUUXSW UHTXHVW LQSXWV� WKUHH RI WKHVH

LQSXWV VXSSRUW ´'LUHFW ,QWHUUXSWµ SURFHVVLQJ� 7KH UHPDLQLQJ

RQH LQWHUUXSW UHTXHVW VXSSRUWV ´([WHUQDO 9HFWRUHG ,QWHUUXSWµ

SURFHVVLQJ� 7DEOH � OLVWV WKHVH ,QWHUUXSW 5HTXHVW LQSXWV DQG

WKHLU FKDUDFWHULVWLFV DQG IHDWXUHV�
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567 ��� 3RVLWLYH (GJH

7ULJJHUHG

� 'LUHFW 1RQH ���&

567 ��� +LJK /HYHO

XQWLO VDPSOHG

� 'LUHFW 1RQH ����

567 ��� +LJK /HYHO

XQWLO VDPSOHG

� 'LUHFW 1RQH ���&

,175 +LJK /HYHO
XQWLO VDPSOHG

� ([WHUQDO
9HFWRUHG

�,17$  ´/RZµ 6HH
7DEOH �

7DEOH �� ���� &38 0DVNDEOH ,QWHUUXSW 5HTXHVW ,QSXWV DQG WKHLU )HDWXUHV

'LUHFW ,QWHUUXSWV

7KH ����&38 LQSXWV 567 ���� 567 ���� DQG 567 ��� DUH

´'LUHFW ,QWHUUXSWµ UHTXHVW LQSXWV� 6SHFLILFDOO\� LI DQ\ RI

WKHVH LQSXWV DUH DVVHUWHG� WKHQ WKH SURJUDP FRXQWHU RI

WKH &38 LV� XSRQ FRPSOHWLRQ RI WKH FXUUHQW LQVWUXFWLRQ�

DXWRPDWLFDOO\ ORDGHG ZLWK D PHPRU\ ORFDWLRQ

�SUH�GHWHUPLQHG E\ WKH FLUFXLWU\ ZLWKLQ WKH ���� GHYLFH��

DQG EUDQFKHV SURJUDP FRQWURO WR WKDW ORFDWLRQ� 7KHVH

´'LUHFWµ LQWHUUXSWV GR QRW SURYLGH WKH SHULSKHUDO GHYLFH

ZLWK DQ\ VRUW RI ´,QWHUUXSW $FNQRZOHGJHµ� +HQFH�

DFFRUGLQJ WR 7DEOH �� LI WKH 567 ��� LQSXW ZHUH DVVHUWHG�

WKH YDOXH ´���&��µ ZRXOG EH ORDGHG LQWR WKH SURJUDP

FRXQWHU RI WKH &38� DQG SURJUDP FRQWURO ZRXOG EUDQFK WR

WKDW ORFDWLRQ LQPHPRU\� 7KH XVHU LV UHVSRQVLEOH WR LQVXUH

WKDW WKH FRUUHFW LQWHUUXSW VHUYLFH URXWLQH EHJLQV DW WKDW

ORFDWLRQ LQ PHPRU\�

7KH ���� &38 RIIHUV LQWHUUXSW SULRULWL]DWLRQ� ZLWKLQ WKH VHW

RI 0DVNDEOH ,QWHUUXSWV� 7KLV SULRULW\ LV UHIOHFWHG LQ

7DEOH �� ,W VKRXOG EH QRWHG WKDW WKHVH SULRULW\ OHYHOV RQO\

DSSO\ WR ´SHQGLQJµ LQWHUUXSW UHTXHVW� 2QFH D SDUWLFXODU

LQWHUUXSW KDV ´OHIW WKH TXHXHµ DQG LV EHLQJ VHUYLFHG E\ WKH

&38� WKLV SULRULWL]DWLRQ VFKHPH QR ORQJHU DSSOLHV WR WKDW

SDUWLFXODU LQWHUUXSW� &RQVHTXHQWO\� LW LV SRVVLEOH WKDW DQ

567 ��� LQWHUUXSW UHTXHVW FRXOG ´LQWHUUXSWµ WKH LQWHUUXSW

VHUYLFH URXWLQH IRU WKH KLJKHU SULRULW\ 567 ��� LQWHUUXSW

UHTXHVW� 7KHUHIRUH� WKH XVHU PXVW JXDUG DJDLQVW WKLV

SKHQRPHQRQ LQ KLV�KHU ILUPZDUH�

7DEOH � DOVR LQGLFDWHV WKDW WKH ���� &38 ZLOO VXSSRUW

´H[WHUQDOµ YHFWRUHG LQWHUUXSWV� 7KH PDQQHU DQG

FRPPDQGV WKDW DUH XVHG LQ H[WHUQDO YHFWRUHG LQWHUUXSW

SURFHVVLQJ DUH LGHQWLFDO WR WKDW SUHVHQWHG IRU WKH ����

&38 �VHH 6HFWLRQ 1��������
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)LJXUH ��� 7KH ;5��&�������� &38 ,QWHUIDFH IRU 'LUHFW ,QWHUUXSW 3URFHVVLQJ

�,QWHUUXSW 6HUYLFH 5RXWLQH LV ORFDWHG DW ���� LQ V\VWHP PHPRU\�

)LJXUH �� DQG )LJXUH �� SUHVHQW WZR GLIIHUHQW

DSSURDFKHV WKDW FDQ EH XVHG WR LQWHUIDFH WKH ;5��&���

48$57 WR WKH ���� &38�

)LJXUH �� SUHVHQWV D VFKHPDWLF ZKHUH WKH 48$57 ZLOO

UHTXHVW D ´'LUHFWµ 567 ��� ,QWHUUXSW WR WKH ���� &38� ,Q

WKLV FDVH� WKH ,QWHUUXSW 6HUYLFH 5RXWLQH IRU WKH 48$57

PXVW EHJLQ DW ������ LQ V\VWHP PHPRU\� 7KLV LV D YHU\

VLPSOH LQWHUIDFH WHFKQLTXH� EHFDXVH WKHUH LV QR ´,QWHUUXSW

$FNQRZOHGJHµ VLJQDO WR URXWH DQG LQWHUIDFH�
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)LJXUH ��� 7KH ;5��&�������� &38 ,QWHUIDFH IRU 9HFWRUHG ,QWHUUXSW 3URFHVVLQJ

�,QWHUUXSW 6HUYLFH 5RXWLQH LV /RFDWHG DW ������ LQ 6\VWHP 0HPRU\�

)LJXUH �� SUHVHQWV D VFKHPDWLF ZKHUH WKH 48$57 ZLOO

UHTXHVW D ´([WHUQDO�9HFWRUHGµ ,QWHUUXSW WR WKH ���� &38�

,Q WKLV FDVH� WKH ,QWHUUXSW 6HUYLFH 5RXWLQH IRU WKH 48$57

PXVW EHJLQ DW ������ LQ V\VWHP PHPRU\�

1������ ��+&�� 0LFURFRQWUROOHU

0RWRUROD PDQXIDFWXUHV D IDPLO\ RI PLFURFRQWUROOHUV�

UHIHUUHG WR DV WKH 0&��+&�� PLFURFRQWUROOHUV� 7KLV

IDPLO\ RI PLFURFRQWUROOHUV RIIHUV VRPH RI WKH IROORZLQJ

DPHQLWLHV�

- � 0XOWL�)XQFWLRQ 3DUDOOHO 3RUWV

- 520 RU (3520

- 5$0

- $�' &RQYHUWHU
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3RUW % 3RUW & 3RUW '

0RGH &RQWURO
,QWHUUXSW
/RJLF

5$0 ��� %\WHV

6WUREH DQG +DQGVKDNH 3DUDOOHO ,�2

2VFLOODWRU

&ORFN /RJLF

$�' &RQYHUWHU
6&,63,

7LPHU
6\VWHP

%XV ([SDQVLRQ
$GGUHVV

$GGUHVV�'DWD

�,54 �;,54 �5(6(7

&38 &RUH

(;7$/ (;7$/02'$ 02'%

3RUW $ 3RUW (

95+

95/

7
[
'

5
[
'

�

&RQWURO &RQWURO

6
6

6
&
.

0
2
6
,

0
,6
2

)LJXUH ��� %ORFN 'LDJUDP RI WKH 0&��+&�� 0LFURFRQWUROOHU

)LJXUH �� LV WKH EORFN GLDJUDP RI WKH 0&��+&��³&�

7KH ��+&�� FDQ EH FRQILJXUHG WR RSHUDWH LQ D ´6LQJOH

&KLSµ0RGH RU LQ DQ ´([SDQGHG0XOWLSOH[HG%XVµPRGH� ,I

D GHYLFH LV FRQILJXUHG WR RSHUDWH LQ WKH ´6LQJOH &KLSµ

PRGH� WKH HQWLUH ��. E\WHV RI $GGUHVV VSDFH LV LQWHUQDO WR

WKH ³& ,&� 3OHDVH QRWH WKDW WKLV GRHV QRW PHDQ WKDW WKHUH

LV ��. E\WHV RI PHPRU\� RU RWKHU DGGUHVVDEOH SRUWLRQV

ZLWKLQ WKH GHYLFH� $ ��+&�� 0&8 FRQILJXUHG IRU ´6LQJOH

&KLSµ PRGH RSHUDWLRQ FDQQRW DGGUHVV DQ\ FRPSRQHQWV

H[WHUQDO WR WKH 0&8� 7KHUHIRUH� LI D XVHU GHVLUHG WR

LQWHUIDFH WKH48$57 WR WKLV ³&� WKHQ WKH ³&PXVW RSHUDWH

LQ WKH ´([SDQGHG�0XOWLSOH[HGµ PRGH� 7KH 0&��+&�� LV

FRQILJXUHG LQWR WKH ([SDQGHG 0XOWLSOH[HG PRGH E\ W\LQJ

ERWK WKH02'$ DQG 02'% SLQ WR 9FF� DQG WKHQ UHVHWWLQJ

WKH GHYLFH�

7KH 0&��+&�� FRQVLVWV RI � GLIIHUHQW PXOWL�IXQFWLRQ

SDUDOOHO SRUWV� (DFK RI WKHVH SRUWV DUH EULHIO\ GLVFXVVHG

EHORZ�

3RUW $

3RUW $ FRQVLVWV RI � LQSXW SLQV� � RXWSXW SLQV DQG �

EL�GLUHFWLRQDO SLQ� 7KLV SRUW LV XVHG WR VXSSRUW WKH 7LPHU

6\VWHP� 2QH RI WKH LQSXW SLQV FDQ EH XVHG IRU WKH 3XOVH

$FFXPXODWRU� 7KUHH RI WKH LQSXW SLQV VXSSRUW LQSXW

FDSWXUH IXQFWLRQV� DQG IRXU RI WKH RXWSXW SLQV VXSSRUW

RXWSXW FRPSDUH IXQFWLRQV�

3RUW %

3RUW % FRQVLVWV RI � RXWSXW SLQV� ,I WKH ��+&�� ³& LV

RSHUDWLQJ LQ WKH VLQJOH FKLS PRGH� WKLV SRUW IXQFWLRQV DV D

JHQHUDO SXUSRVH RXWSXW SRUW� +RZHYHU� LI WKH ��+&�� LV

RSHUDWLQJ LQ WKH H[SDQGHG�PXOWLSOH[HG PRGH� WKHQ WKLV

SRUW ZLOO IXQFWLRQ DV WKH XSSHU DGGUHVV E\WH IRU

PHPRU\�SHULSKHUDO GHYLFH LQWHUIDFLQJ �$� � $����

3RUW &

3RUW & FRQVLVWV RI � EL�GLUHFWLRQDO SLQV� :KHQ WKH ��+&��

LV RSHUDWLQJ LQ WKH VLQJOH�FKLSPRGH� WKLV SRUW IXQFWLRQV DV
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D JHQHUDO SXUSRVH EL�GLUHFWLRQDO SRUW� +RZHYHU� LI WKH

��+&�� LV RSHUDWLQJ LQ WKH H[SDQGHG�PXOWLSOH[HG PRGH

WKHQ WKLV SRUW ZLOO IXQFWLRQ DV WKHPXOWLSOH[HGDGGUHVV�GDWD

EXV �$'� � $'��� 6SHFLILFDOO\� GXULQJ WKH ILUVW KDOI RI D

PHPRU\ F\FOH� WKLV SRUW ZLOO IXQFWLRQ DV WKH ORZHU DGGUHVV

E\WH �3RUW % LV WKH XSSHU DGGUHVV E\WH� IRU DGGUHVVLQJ

PHPRU\ GHYLFHV DQG SHULSKHUDO FRPSRQHQWV� 'XULQJ WKH

VHFRQG KDOI RI WKH PHPRU\ F\FOH� WKLV SRUW ZLOO IXQFWLRQ DV

WKH EL�GLUHFWLRQDO GDWD EXV� 7KLV SRUW FDQ EH

GHPXOWLSOH[HG YLD WKH XVH RI WKH $6 �$GGUHVV 6WUREH� SLQ

DQG D ��/6��� ODWFK GHYLFH�

3RUW '

3RUW ' FRQVLVWV RI � EL�GLUHFWLRQDO SLQV� +RZHYHU� WKLV SRUW

FDQ EH FRQILJXUHG WR VXSSRUW WKH RQ�FKLS 6HULDO 3HULSKHUDO

,QWHUIDFH �63,�� DQG 6HULDO &RPPXQLFDWLRQV ,QWHUIDFH �6&,��

3RUW (

3RUW ( FRQVLVWV RI HLWKHU � RU � LQSXWV �GHSHQGLQJ XSRQ WKH

SDFNDJLQJRSWLRQ�� 7KLV SRUW FDQ EH FRQILJXUHG WR IXQFWLRQ

DV D JHQHUDO SXUSRVH LQSXW RU DV WKH LQSXWV WR WKH RQ�FKLS

$�' FRQYHUWHU�

7KHUH DUH QXPHURXV RWKHU SLQV WKDW DUH SHUWLQHQW IRU

LQWHUIDFLQJ WR WKH ;5��&��� 48$57 GHYLFH� 6RPH RI

WKHVH SLQV DUH GLVFXVVHG EHORZ�

�,54

7KLV LV WKH ´PDVNDEOHµ LQWHUUXSW UHTXHVW LQSXW� ,I WKLV LQSXW

LV DVVHUWHG �H�J�� WRJJOHG ´ORZµ�� WKHQ WKH ��+&�� & ZLOO

EUDQFK SURJUDPFRQWURO WR )))�� )))� LQ V\VWHPPHPRU\

�RQ�FKLS 520�� 7KH XVHU LV UHVSRQVLEOH IRU LQVXULQJ WKDW

WKH DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQH UHVLGHV DW WKLV

ORFDWLRQ LQ PHPRU\�

$6�675$

$6 RU ´$GGUHVV 6WUREHµ FDQ EH XVHG WR GHPXOWLSOH[ WKH

DGGUHVV�GDWD EXV RI 3RUW &� 7KLV SLQ LV DW D ORJLF ´KLJKµ

GXULQJ WKH ILUVW KDOI RI D PHPRU\ F\FOH� DQG DW D ORJLF ´ORZµ

GXULQJ WKH VHFRQG KDOI RI D PHPRU\ F\FOH�

,I WKH ��+&�� LV LQWHQGHG WR RSHUDWH LQ WKH

H[SDQGHG�PXOWLSOH[HG PRGH DQG LQWHUIDFH WR PRUH WKDQ

��� E\WHV RI DGGUHVVDEOHPHPRU\ VSDFH� WKHQ ERWK 3RUWV

% DQG & DUH UHTXLUHG DV VKRZQ LQ )LJXUH ��� )LJXUH ��

DOVR LOOXVWUDWHV KRZ WKH ;5��&��� 48$57 FRXOG EH

FRQQHFWHG WR WKH ��+&�� ³& IRU LQWHUUXSW GULYHQ

RSHUDWLRQ� ,I WKH 48$57 UHTXHVWV DQ LQWHUUXSW� LWV DFWLYH

ORZ �,175 SLQ ZLOO EH DVVHUWHG �WRJJOH ORZ�� ZKLFK ZLOO� LQ

WXUQ� FDXVH WKH �,54SLQ RI WKH &38 WR EH DVVHUWHG� :KHQ

WKLV RFFXUV WKH ³& ZLOO FRQWLQXH H[HFXWLQJ LWV FXUUHQW

LQVWUXFWLRQ� $IWHU FRPSOHWLRQ RI WKLV LQVWUXFWLRQ� SURJUDP

FRQWURO ZLOO VKLIW WR ORFDWLRQ )))�� )))� LQ V\VWHP

PHPRU\� 7KH XVHU LV UHVSRQVLEOH WR LQVXUH WKDW WKH

48$57·V LQWHUUXSW VHUYLFH URXWLQH UHVLGHV DW WKLV ORFDWLRQ

LQ PHPRU\� 7KH ³& ZLOO QRW LVVXH DQ LQWHUUXSW

DFNQRZOHGJH VLJQDO WR WKH 48$57� ,QVWHDG� WKH ³& ZLOO

MXVW SURFHVVHV WKURXJK WKH LQWHUUXSW VHUYLFH URXWLQH�

2QFH WKH ³& KDV HOLPLQDWHG WKH FDXVH�V� RI WKH48$57·V

LQWHUUXSW UHTXHVW� WKH �,175SLQZLOO EH QHJDWHGDQG WKH ³&

ZLOO UHWXUQ IURP WKH ,QWHUUXSW 6HUYLFH 5RXWLQH DQG UHVXPH

QRUPDO SURFHVVLQJ�

2QH PRUH SRLQW VKRXOG EH PHQWLRQHG DERXW )LJXUH ���

7KH JOXH�ORJLF FLUFXLWU\ UHTXLUHG WR JHQHUDWH WKH �:5�

�5'� DQG WKH 5(6(7 VLJQDOV IRU WKH 48$57� IURP WKH

�5�:� �5(6(7� DQG ( FORFN SUHVHQWHG LQ )LJXUH �� 7KLV

FLUFXLWU\ KDV DOVR EHHQ LQFOXGHG LQ )LJXUH ���
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��,175�,54

$� � $�

$6
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$� � $�

$� � $�

'� � '�

$GGUHVV

'HFRGHU

*

02'$

02'%

�9 WR RWKHU ,&V
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)LJXUH ��� ;5��&����0&��+&�� 0LFURFRQWUROOHU ,QWHUIDFLQJ $SSURDFK

)LJXUH ��� *OXH /RJLF &LUFXLWU\ 5HTXLUHG WR ,QWHUIDFH WKH 0&��+&�� ³& WR WKH ;5��&��� 48$57

�5�:

�:5

( FORFN

�5'

�5(6(7 5(6(7

1������ =��� &38

7KH=��� &38 FDQ EH LQWHUIDFHG WR D48$57 RSHUDWLQJ LQ

WKH ,�0RGH� LI LW �WKH&38� LV RSHUDWLQJ LQ ,QWHUUXSW0RGHV �

RU �� +RZHYHU� IRU WKH VDNH RI ´SURFHVVRU FRQWLQXLW\µ� WKH

GHWDLOV DVVRFLDWHG ZLWK WKH =��� &38 ZLOO EH SUHVHQWHG LQ

6HFWLRQ 1�������

1���� =�0RGH ,QWHUUXSW 6HUYLFLQJ

7KH 48$57 ZLOO EH RSHUDWLQJ LQ WKH ,�0RGH IROORZLQJ

SRZHU XS RU D KDUGZDUH UHVHW RI WKH ,&� 7KH XVHU PXVW

LQYRNH WKH ´6HW =�0RGHµ FRPPDQG �VHH7DEOH ��� LQ RUGHU

WR FRQILJXUH WKH 48$57 LQWR WKH =�0RGH� ,Q JHQHUDO� D

&38 LQWHUIDFLQJ WR D 48$57 �RSHUDWLQJ LQ WKH =�0RGH�

ZLOO IXQFWLRQ DV IROORZV GXULQJ LQWHUUXSW VHUYLFLQJ�

,I WKH48$57 UHTXHVWV LQWHUUXSW VHUYLFLQJ IURP WKH&38� LW

ZLOO DVVHUW WKH �,175 SLQ �H�J�� WRJJOH ´ORZµ�� 2QFH WKH

&38 KDV GHWHFWHG WKH LQWHUUXSW UHTXHVW� LW ZLOO LVVXH DQ

,$&. �,QWHUUXSW $FNQRZOHGJH� VLJQDO EDFN WR WKH 48$57�

:KHQ WKH &38 VHQGV WKH ,$&. VLJQDO WR WKH 48$57 LW LV

LQIRUPLQJ WKH 48$57 WKDW LWV LQWHUUXSW UHTXHVW LV DERXW WR

EH VHUYHG� :KHQ WKH 48$57 KDV UHFHLYHG �RU GHWHFWHG�

WKH ,$&. VLJQDO� LW ZLOO� LQ UHVSRQVH� SODFH WKH FRQWHQWV RI

RQH RI WKH ,QWHUUXSW 9HFWRU 5HJLVWHUV �,95� RU ,95�� RQ
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WKH 'DWD %XV� 7KH &38 ZLOO UHDG WKLV ´LQWHUUXSW YHFWRUµ

LQIRUPDWLRQ� DQG GHWHUPLQH WKH IROORZLQJ WZR WKLQJV

�EDVHG RQ WKH ´LQWHUUXSW YHFWRUµ LQIRUPDWLRQ��

- 7KH VRXUFH RI WKH LQWHUUXSW UHTXHVW �H�J�� ZKLFK

SHULSKHUDO QHHGV VHUYLFH��

- 7KH DSSURSULDWH ORFDWLRQ RI WKH ,QWHUUXSW 6HUYLFH

5RXWLQH�

$IWHUZDUGV� SURJUDP�FRQWURO ZLOO EH EUDQFKHG WR WKH

ORFDWLRQ RI WKH LQWHUUXSW VHUYLFH URXWLQH�

$QRWKHU FKDUDFWHULVWLF RI =�0RGH RSHUDWLRQ LV WKDW LW DOORZV

WKH XVHU WR SULRULWL]H WKH LQWHUUXSW UHTXHVWV IURP QXPHURXV

SHULSKHUDO GHYLFHV� YLD KDUGZDUH PHDQV� /HW XV VXSSRVH

WKDW ZH KDYH VHYHUDO 48$57 GHYLFHV� DQG WKDW HDFK RI

WKHVH GHYLFHV KDYH EHHQ FRQILJXUHG WR RSHUDWH LQ WKH

=�0RGH� 7KH XVHU FRXOG SULRULWL]H WKH ,QWHUUXSW 5HTXHVW RI

HDFK RI WKHVH GHYLFHV E\ FRQQHFWLQJ WKHVH GHYLFHV LQ D

´GDLV\�FKDLQµ PDQQHU DV SUHVHQWHG LQ )LJXUH ���

&38

�,17

�,$&.

�,175

,(, ,(2

�,$&.

�,175

,(, ,(2

�,$&.

�,175

,(, ,(2

�,$&.

�,175

,(, ,(2

�,$&.

9&&

9&&

+,*+(67 /2:(67

35,25,7<

)LJXUH ��� $ 'LDJUDP RI 1XPHURXV 48$57V FRQILJXUHG LQ DQ ,QWHUUXSW 'DLV\ &KDLQ �IRU =�0RGH 2SHUDWLRQ�

,Q DGGLWLRQ WR WKH �,175 DQG �,$&. SLQV� WKH ´=�0RGHµ

48$57 DOVR XVHV WKH ,(, DQG ,(2 SLQV� ZKLFK DUH GHILQHG

DV IROORZV�

,(, � ,QWHUUXSW (QDEOH ,QSXW

7KLV DFWLYH�KLJK LQSXW LV RQO\ DYDLODEOH LI WKH 48$57 LV

FRQILJXUHG WR RSHUDWH LQ WKH =�0RGH� ,I WKLV LQSXW LV DW D

ORJLF ´KLJKµ WKHQ DOO XQPDVNHG LQWHUUXSW UHTXHVWV� IURP

WKLV 48$57� DUH HQDEOHG�

1RWH� WKRVH LQWHUUXSWV ZKLFK KDYH EHHQ PDVNHG RXW E\

WKH ,05 DUH VWLOO GLVDEOHG� +RZHYHU� LI WKLV LQSXW LV DW D

ORJLF ´ORZµ� WKHQ DOO LQWHUUXSWV �ZKHWKHU PDVNHG RU

XQPDVNHG� DUH GLVDEOHG� +HQFH� ,(, FDQ DFW WR JOREDOO\

GLVDEOH DOO 48$57 LQWHUUXSW UHTXHVWV�

,(2 � ,QWHUUXSW (QDEOH 2XWSXW

7KLV DFWLYH�KLJK RXWSXW LV RQO\ DYDLODEOH LI WKH 48$57 LV

FRQILJXUHG WR RSHUDWH LQ WKH =�0RGH� 7KLV RXWSXW LV

W\SLFDOO\ FRQQHFWHG WR WKH ,(, LQSXW RI DQRWKHU �ORZHU

SULRULW\� GHYLFH� 7KLV RXWSXW SLQ LV ´KLJKµ LI DOO RI WKH

IROORZLQJ FRQGLWLRQV DUH WUXH�

- 7KH GHYLFH·V ,(, LQSXW SLQ LV DW D ORJLF ´KLJKµ

- 7KH GHYLFH LV QRW FXUUHQWO\ UHTXHVWLQJ LQWHUUXSW VHU�

YLFH IURP WKH &38

,I DQ\ RI WKHVH FRQGLWLRQVDUH IDOVH� WKHQ WKH ,(2SLQZLOO EH

DW D ORJLF ´ORZµ�

1RWH� 2QFH WKH ,(2 SLQ KDV WRJJOHG ´ORZµ� DQG WKH &38

KDV DFNQRZOHGJHG WKH LQWHUUXSW UHTXHVW DQG KDV

FRPSOHWHG WKH LQWHUUXSW VHUYLFH URXWLQH� WKH ,(2 SLQ ZLOO

UHPDLQ ´ORZµ XQWLO WKH XVHU LQYRNHV WKH ´5(6(7 ,86µ

FRPPDQG �VHH 7DEOH ��� 7KHUHIRUH� LI WKH 48$57 LV

JRLQJ WR RSHUDWH LQ WKH =�0RGH� WKH XVHU PXVW LQFOXGH WKH

´5(6(7 ,86µ &RPPDQG DW WKH YHU\ HQG RI WKH 48$57

LQWHUUXSW VHUYLFH URXWLQH�

6\VWHP /HYHO $SSOLFDWLRQ RI WKH ,(, DQG ,(2 SLQV

)LJXUH �� GHSLFWV D VHULHV RI 48$57V FRQQHFWHG LQ D

´GDLV\�FKDLQµ IDVKLRQ� ,Q WKLV ILJXUH� WKH OHIW�PRVW 48$57

KDV WKH KLJKHVW LQWHUUXSW SULRULW\� 7KLV LV EHFDXVH WKLV
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48$57·V ,(, LQSXW LV KDUGZLUHG WR 9FF� 7KHUHIRUH� WKH

XQPDVNHG LQWHUUXSW UHTXHVWV� IURP WKLV 48$57 DUH

DOZD\V HQDEOHG� 7KH 48$57 GHYLFH� ORFDWHG MXVW WR WKH

ULJKW RI WKH ´KLJKHVW LQWHUUXSW SULRULW\µ GHYLFH LV RI D ORZHU

LQWHUUXSW SULRULW\� 7KLV LV EHFDXVH WKH ,(, LQSXW RI WKLV ORZHU

SULRULW\ GHYLFH LV FRQQHFWHG WR WKH ,(2 RXWSXW RI WKH

KLJKHVW SULRULW\ 48$57� :KHQHYHU WKH ´KLJKHVW SULRULW\µ

GHYLFH UHTXHVWV DQ LQWHUUXSW� LWV ,(2 RXWSXW ZLOO WRJJOH

´ORZµ� 7KLV ZLOO LQ WXUQ� GLVDEOH WKH ´ORZHU SULRULW\µ GHYLFH

IURP LVVXLQJ DQ\ LQWHUUXSW UHTXHVWV WR WKH &38� 7KLV

´ORZHU SULRULW\µ 48$57 ZLOO EH SURKLELWHG IURP LVVXLQJ

LQWHUUXSWV XQWLO WKH ,(2 SLQ RI WKH ´KLJKHVW SULRULW\µ48$57

KDV WRJJOHG ´KLJKµ�

5HIHUULQJ� RQFH DJDLQ� WR )LJXUH ��� WKH IXUWKHU WR WKH ULJKW

D 48$57 GHYLFH LV� WKH ORZHU LWV LQWHUUXSW SULRULW\� 7KH

ULJKW PRVW 48$57 KDV WKH ORZHVW�LQWHUUXSW SULRULW\

EHFDXVH LWV ´LQWHUUXSW UHTXHVWµ FDSDELOLW\ FDQ EH GLVDEOHG

E\ WKH DFWLRQV RI DQ\ RQH RI WKH 48$57V WR WKH OHIW�

)LJXUH �� SUHVHQWV D WLPLQJ GLDJUDP GHSLFWLQJ WKH

VHTXHQFH RI HYHQWV WKDW ZLOO RFFXU GXULQJ DQG IROORZLQJ DQ

,QWHUUXSW 5HTXHVW IURP WKH 48$57�

�,175

�,$&.

�5'

'� � '� )ORDW 1RW 9DOLG 9HFWRU )ORDW

,(,

,(2

5HVHW ,86

&RPPDQG

)LJXUH ��� 7LPLQJ 'LDJUDP ,OOXVWUDWLQJ WKH 6HTXHQFH RI (YHQWV RFFXUULQJ EHWZHHQ WKH

48$57 DQG WKH &38 GXULQJ DQ ,QWHUUXSW 5HTXHVW�$FNQRZOHGJH DQG 6HUYLFLQJ

$GGLWLRQDO 1RWHV $ERXW =�0RGH 2SHUDWLRQ

=�0RGH RSHUDWLRQ LV VXSSRUWHG E\ DOO =LORJ 3HULSKHUDO

FRPSRQHQWV� $OO =LORJ SHULSKHUDO FRPSRQHQWV KDYH DQ

,QWHUUXSW 9HFWRU 5HJLVWHU� ,QWHUUXSW $FNQRZOHGJH �,$&.�

LQSXW� ,(, LQSXW� DQG DQ ,(2 RXWSXW� 7KHUHIRUH� )LJXUH ��

FRXOG KDYH HDVLO\ LQFOXGHG VRPH RI WKHVH =LORJ SHULSKHUDO

FRPSRQHQWV� LQ DGGLWLRQ WR RU LQ OLHX RI WKH 48$57V�
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$VPHQWLRQHG HDUOLHU� =�0RGH RSHUDWLRQ LV UHFRPPHQGHG

LI WKH 48$57 LV WR EH LQWHUIDFHG WR WKH IROORZLQJ

SURFHVVRUV�

- =��� 0LFURSURFHVVRU �,QWHUUXSW 0RGH ��

- ����³3

- ����³3

- ����� � �����³3

3OHDVH QRWH WKDW LW LV SRVVLEOH WR LQWHUIDFH WKH ��;��

)DPLO\ RI PLFURSURFHVVRUV WR DQ ,�0RGH 48$57�

KRZHYHU� DGGLWLRQDO FRPSRQHQWV DQG GHVLJQ FRPSOH[LW\

ZRXOG EH UHTXLUHG LQ RUGHU WR DFFRPSOLVK WKLV� 7KH

WHFKQLTXH�DSSURDFKHV WR LQWHUIDFLQJ WKH =�0RGH 48$57

WR WKHVH PLFURSURFHVVRUV LV SUHVHQWHG LQ GHWDLO� LQ WKH

IROORZLQJ VHFWLRQV�

1������ =��� 0LFURSURFHVVRU

7KH=���³3FRQVLVWV RI DQ� ELW 'DWD%XV� D �� ELW $GGUHVV

%XV DQG QXPHURXV FRQWURO SLQV� 7KH =���³3 LV D YHU\

IOH[LEOH SURFHVVRU ZKLFK FDQ DFWXDOO\ LQWHUIDFH WR HLWKHU D

=�0RGHRU DQ ,�0RGH48$57GHYLFH� 7KLV LV EHFDXVH WKH

=���³3 FDQ EH FRQILJXUHG WR RSHUDWH LQ RQH RI WKUHH

GLIIHUHQW ´LQWHUUXSWPRGHVµ� 7KH=��� LV DOVR D OLWWOH ELW OHVV

FRPSOLFDWHG WR LQWHUIDFH WR �WKDQ VRPH RI WKH ³3�³&V

SUHYLRXVO\ PHQWLRQHG� EHFDXVH LWV DGGUHVV DQG GDWD EXV

DUH QRW PXOWLSOH[HG� )LJXUH �� SUHVHQWV D VFKHPDWLF RI

WKH SLQ RXW RI WKH =���³3�

=�� &38
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$��

3+,

'�

'�
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)LJXUH �� 3LQ 2XW RI WKH =�� &38 'HYLFH

7KH =��� &38 ZLOO VXSSRUW 5HDG�:ULWH RSHUDWLRQV

EHWZHHQ PHPRU\ DQG ,�2� 7KH =��� GRHV UHTXLUH VRPH

DGGLWLRQDO JOXH ORJLF LQ RUGHU WR LQWHUIDFH GLUHFWO\ WR

PHPRU\ DQG SHULSKHUDO GHYLFHV� )RU LQVWDQFH� WKH =���

&38 GHYLFH GRHV QRW FRPH ZLWK WKH FRQWURO EXV VLJQDOV�

�0(05 �0HPRU\ 5HDG�� �0(0: �0HPRU\ :ULWH�� �,25

�,�2 3RUW 5HDG�� �,2: �,�2 3RUW :ULWH� RU �,$&.��,17$

�,QWHUUXSW $FNQRZOHGJH� SLQV� (DFK RI WKHVH IXQFWLRQV

FDQ EH GHULYHG IURP WKH �5'� �:5� �,254� �05(4 DQG

�0� SLQV� )LJXUH �� SUHVHQWV D VFKHPDWLF RI WKH =���

&38 0RGXOH� ZKLFK VKRZV KRZ RQFH FDQ H[WUDFW WKH

FRQWURO EXV VLJQDOV IURP WKHVH &38 FRQWURO SLQV�

)LJXUH ��� 6FKHPDWLF RI =��� &38 0RGXOH

$� � $��

'� � '�

�,17

�10,

�:$,7

�%8654

�+$/7

�5)6+

�%86$.

�:5

�5'

�05(4

�,254

�0�

�5(6(7

�,17$

�,25

�,2:

�0(05

�0(0:

*1'

�9

3+,
&ORFN
LQSXW

=��� &38 ,QWHUUXSW 6HUYLFLQJ &DSDELOLW\

7KH =��� &38 FRQWDLQV WZR LQWHUUXSW UHTXHVW SLQV� �10,

DQG �,17� �10, LV WKH ´1RQ�0DVNDEOHµ LQWHUUXSW UHTXHVW

LQSXW SLQ� DQG �,17 LV WKH ´0DVNDEOHµ LQWHUUXSW UHTXHVW

LQSXW SLQ� )RU WKH VDNH RI LQWHUIDFLQJ WR WKH 48$57� ZH

DUH RQO\ FRQFHUQHG ZLWK WKH �,17 SLQ�

7KH =��� &38 FDQ EH FRQILJXUHG WR RSHUDWH LQ RQH RI

WKUHH GLIIHUHQW LQWHUUXSW PRGHV�

- ([WHUQDO 9HFWRUHG

- 'LUHFW

- ´3HULSKHUDOµ 9HFWRUHG

(DFK RI WKHVH LQWHUUXSWPRGHV XVH WKH �,17SLQ RI WKH=���

&38 DQG ZLOO EH GLVFXVVHG LQ WKH IROORZLQJ VHFWLRQV�
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([WHUQDO 9HFWRUHG ,QWHUUXSW 3URFHVVLQJ �,QWHUUXSW
0RGH ��

7KH=��� ³3ZLOO RSHUDWH LQ WKLV LQWHUUXSWPRGH LI WKH ´,0�µ

LQVWUXFWLRQ KDV EHHQ H[HFXWHG� :KHQHYHU WKH �,17 SLQ LV

DVVHUWHG E\ D SHULSKHUDO GHYLFH UHTXHVWLQJ DQ LQWHUUXSW�

WKH &38 ZLOO FRPSOHWH LWV FXUUHQW LQVWUXFWLRQ� $IWHU

FRPSOHWLRQ RI WKLV LQVWUXFWLRQ� WKH &38PRGXOH ZLOO DVVHUW

�,17$ �WRJJOH ´ORZµ�� �,17$ LV WKH DFWLYH�ORZ ´,QWHUUXSW

$FNQRZOHGJHµ VLJQDO WKDW WKH &38 PRGXOH RXWSXWV LQ

RUGHU WR LQLWLDWH WKH SURFHVV RI LQWHUUXSW VHUYLFLQJ� :KHQ

WKH =��� &38 RSHUDWHV LQ WKH ,QWHUUXSW 0RGH �� LW LV

DZDLWLQJ ´YHFWRU LQIRUPDWLRQµ RQ WKH 'DWD %XV� IROORZLQJ

WKH DVVHUWLRQ RI �,17$� ,Q WKLV FDVH �IRU WKLV LQWHUUXSW

PRGH�� WKLV ´YHFWRUµ LQIRUPDWLRQ LV WKH RS�FRGH IRU RQH RI

WKH 5(67$57 LQVWUXFWLRQV �567�� 7KH =��� &38

VXSSRUWV XS WR HLJKW GLIIHUHQW 567 LQVWUXFWLRQV �567� �

567��+�� 7KHVH LQVWUXFWLRQV DUH RQH�E\WH FDOOV WR

VSHFLILF ORFDWLRQV ZLWKLQ WKH &38·V PHPRU\ VSDFH� ZKHUH

WKH DSSURSULDWH ,QWHUUXSW VHUYLFH URXWLQH UHVLGHV� 7DEOH �

SUHVHQWV D OLVW RI WKHVH 5(67$57 LQVWUXFWLRQV� WKH

RS�FRGHV DQG WKH FRUUHVSRQGLQJ 5(67$57 DGGUHVVHV�

2S�&RGH �KH[� 0QHPRQLF
5HVWDUW

$GGUHVV �KH[�

&� 567 � ����

&) 567 �� ����

'� 567 ��� ����

') 567 �� ����

(� 567 ��+ ����

() 567 ��+ ����

)� 567 ��+ ����

)) 567 ��+ ����

7DEOH �� =��� &38 5HVWDUW ,QVWUXFWLRQV

8VHG ZLWK 9HFWRUHG ,QWHUUXSWV �0RGH ��

7KHUHIRUH� RQFH WKH &38 UHFHLYHV WKH RS�FRGH IRU RQH RI

WKHVH 5(67$57 LQVWUXFWLRQV� LW ZLOO EHJLQ H[HFXWLQJ WKLV

LQVWUXFWLRQ E\ ORDGLQJ WKH 3URJUDP &RXQWHU ZLWK WKH

DSSURSULDWH ´5HVWDUWµ $GGUHVV� $IWHUZDUGV� SURJUDP

FRQWURO ZLOO EH EUDQFKHG WR WKH ´5HVWDUW $GGUHVVµ ORFDWLRQ�

)RU H[DPSOH� LI WKH RS�FRGH (��� LV ORDGHG RQWR WKH 'DWD

%XVGXULQJ WKH �,17$F\FOH� WKLV RS�FRGHFRUUHVSRQGVZLWK

WKH 567 ��+ LQVWUXFWLRQ DQG� WKH &38 ZLOO ORDG ������
LQWR WKH SURJUDPFRXQWHU DQG SURJUDPFRQWURO ZLWK EUDQFK

WR WKDW ORFDWLRQ LQ PHPRU\ �VHH 7DEOH ���� 7KH XVHU LV

UHVSRQVLEOH IRU LQVXULQJ WKDW WKH LQWHUUXSW VHUYLFH URXWLQH

EHJLQV DW WKLV ORFDWLRQ LQ PHPRU\�

$Q H[DPSOH RI D FLUFXLW UHDOL]LQJ WKLV IRUP RI LQWHUUXSW

SURFHVVLQJ� ZKLOH LQWHUIDFLQJ WR WKH 48$57� LV SUHVHQWHG

LQ6HFWLRQ 1������� 7KLV VHFWLRQ GLVFXVVHV LQWHUIDFLQJ WKH

48$57 WR WKH ����$ &38 0RGXOH� 7KLV H[DFW VDPH

DSSURDFK FRXOG EH XVHG ZLWK WKH =��� &38� SURYLGH WKDW

WKH48$57 LV RSHUDWLQJ LQ WKH ,�0RGH DQG WKDW WKH =��� LV

RSHUDWLQJ LQ ,QWHUUXSW 0RGH ��

'LUHFW ,QWHUUXSW 3URFHVVLQJ �,QWHUUXSW 0RGH ��

7KH =���³3 ZLOO RSHUDWH LQ WKLV LQWHUUXSW PRGH LI WKH ´,0 �µ

LQVWUXFWLRQ KDV EHHQ H[HFXWHG� :KHQHYHU WKH �,17 SLQ LV

DVVHUWHG E\ D SHULSKHUDO GHYLFH UHTXHVWLQJ DQ LQWHUUXSW�

WKH &38 ZLOO FRPSOHWH LWV FXUUHQW LQVWUXFWLRQ� $IWHUZDUGV�

WKH SURJUDP FRXQWHU ZLOO DXWRPDWLFDOO\ EH ORDGHG ZLWK D

PHPRU\ ORFDWLRQ �SUH�GHWHUPLQHG E\ WKH FLUFXLW GHVLJQ RI

WKH =��� &38 GHYLFH� DQG SURJUDP FRQWURO ZLOO EH

EUDQFKHG WR WKDW ORFDWLRQ LQ V\VWHPPHPRU\� ,Q WKLV FDVH�

SURJUDP FRQWURO ZRXOG EUDQFK WR ������ LQ PHPRU\� 7KH

XVHU LV UHVSRQVLEOH IRU LQVXULQJ WKDW WKH DSSURSULDWH

LQWHUUXSW VHUYLFH URXWLQH LV DW WKDW SDUWLFXODU ORFDWLRQ LQ

PHPRU\� 7KH =��� &38 PRGXOH GRHV QRW SURYLGH WKH

SHULSKHUDO GHYLFH ZLWK DQ\ VRUW RI ´,QWHUUXSW

$FNQRZOHGJHµ� 7KH &38 MXVW SURFHVVHV WKURXJK WKH

,QWHUUXSW 6HUYLFH 5RXWLQH� HOLPLQDWHV WKH FDXVH�V� RI WKH

LQWHUUXSW UHTXHVW DQG UHWXUQV WR QRUPDO RSHUDWLRQ�

3HULSKHUDO 9HFWRUHG ,QWHUUXSW 3URFHVVLQJ �,QWHUUXSW
0RGH ��

7KH=��� ³3ZLOO RSHUDWH LQ WKLV LQWHUUXSWPRGH LI WKH ´,0�µ

LQVWUXFWLRQ KDV EHHQ H[HFXWHG� 7KLV LQWHUUXSW ´PRGHµ LV

YHU\ XVHIXO LI WKH XVHU ZLVKHV WR FRQQHFW WKH LQWHUUXSW

UHTXHVW RXWSXWV RI VHYHUDO SHULSKHUDOV WR WKH RQH �,17

LQSXW RI WKH =��� &38� 7KLV LQWHUUXSW PRGH DOORZV WKH

LQWHUUXSWLQJ GHYLFH WR LGHQWLI\ LWVHOI DW D FHUWDLQ WLPH� MXVW

SULRU WR LQWHUUXSW VHUYLFLQJ�

:KHQHYHU WKH �,17 SLQ LV DVVHUWHG E\ D SHULSKHUDO GHYLFH

UHTXHVWLQJDQ LQWHUUXSW� WKH&38ZLOO FRQWLQXH WR FRPSOHWH

LWV FXUUHQW LQVWUXFWLRQ� 2QFH WKLV FXUUHQW LQVWUXFWLRQ LV

FRPSOHWHG� WKH&380RGXOHZLOO DVVHUW WKH �,17$ VLJQDO WR

LQIRUP WKH SHULSKHUDO GHYLFH WKDW LQWHUUXSW VHUYLFH LV DERXW

WR EHJLQ� 2QFH WKH LQWHUUXSWLQJ SHULSKHUDO GHYLFH KDV

GHWHFWHG WKH �,17$ SXOVH� LW ZLOO SODFH DQ ´LQWHUUXSW YHFWRUµ

RQ WKH 'DWD %XV� 7KLV LQWHUUXSW YHFWRU ZLOO EH UHDG E\ WKH

&38 DQG WKH &38 ZLOO EUDQFK SURJUDP FRQWURO WR WKH

ORFDWLRQ �UHIHUUHG WR E\ WKH LQWHUUXSW YHFWRU�� 3OHDVH QRWH

WKDW LI WKH ,(, LQSXW WR WKH 48$57 �RU =LORJ SHULSKHUDO

GHYLFH� LV ´ORZµ WKHQ WKH 48$57 �RU =LORJ SHULSKHUDO

GHYLFH� ZLOO EH GLVDEOHG IURP JHQHUDWLQJ DQ\ LQWHUUXSW

UHTXHVWV WR WKH &38�

$Q H[DPSOH RI WKLV DSSURDFK LV SUHVHQWHG EHORZ LQ

)LJXUH ��� ,Q WKLV FDVH WKH ;5��&��� 48$57 LV
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FRQILJXUHG WR RSHUDWH LQ WKH=�0RGHDQG LV LQWHUIDFHG WR WKH

=��� &38� :KHQ WKH 48$57 UHTXLUHV LQWHUUXSW VHUYLFLQJ�

LW ZLOO DVVHUW LWV �,175RXWSXW� 7KLV DFWLRQZLOO� LQ WXUQ� FDXVH

WKH �,17 LQSXW RI WKH &38 WR EH DVVHUWHG� 2QFH WKH &38

KDV FRPSOHWHG LWV FXUUHQW LQVWUXFWLRQ� WKH &38 0RGXOH ZLOO

DVVHUW WKH �,17$ VLJQDO� 7KLV ZLOO LQ WXUQ DVVHUW WKH �,$&.

�,QWHUUXSW $FNQRZOHGJH� LQSXW WR WKH48$57� 7KH SXUSRVH

RI WKH DVVHUWHG �,$&. VLJQDO LV WR LQIRUP WKH 48$57 WKDW

WKH YHU\ QH[W F\FOH ZLOO EH DQ ´,$&.µ RU ´,QWHUUXSW

$FNQRZOHGJHµ F\FOH� 48$57� LQ UHVSRQVH WR WKH �,$&.

VLJQDO� ZLOO SODFH WKH FRQWHQWV RI RQH RI WKH ,QWHUUXSW 9HFWRU

5HJLVWHUV �,95�RU ,95��RQ WKH'DWD%XV� 7KLVGDWDZLOO EH

UHDG E\ WKH &38� DQG SURJUDP FRQWURO ZLOO EH EUDQFKHG WR

WKH DSSURSULDWH LQWHUUXSW VHUYLFH URXWLQH� ,Q WKH FDVH RI WKH

=��� &38� WKLV ORFDWLRQ LV D �� ELW DGGUHVV ZKLFK LV

GHWHUPLQHG IURP WKH IROORZLQJ WDEOH�

0RVW 6LJQLILFDQW %\WH /HDVW 6LJQLILFDQW %\WH

%LW

��

%LW

��

%LW

��

%LW

��

%LW

��

%LW

��

%LW

�

%LW

�

%LW

�

%LW

�

%LW

�

%LW

�

%LW

�

%LW

�

%LW

�

%LW

�

&RQWHQWV RI WKH , 5HJLVWHU �ZLWKLQ WKH &38� 7KH � 0RVW 6LJQLILFDQW %LWV ZLWKLQ WKH ,QWHUUXSW

9HFWRU 5HJLVWHUV RI WKH 48$57
�

7DEOH ��� 7KH 5HODWLRQVKLS %HWZHHQ WKH &RQWHQWV RI WKH ,QWHUUXSW 9HFWRU 5HJLVWHUV �RI WKH 48$57�

DQG WKH /RFDWLRQ RI WKH ,QWHUUXSW 6HUYLFH 5RXWLQH �=��� &38�

1RWH� 7KH /6% RI WKH ,95 LV DOZD\V VHW WR ´�µ RQFH UHDG E\ WKH &38� ,QWHUUXSW 6HUYLFH 5RXWLQHV PXVW EHJLQ DW HYHQ DGGUHVVHV�

$GGLWLRQDOO\� WKH XVHU PXVW EH DZDUH RI WKH FRQWHQWV WKDW KH�VKH ORDGV LQWR WKH , 5HJLVWHU RI WKH &38� GXULQJ UXQ WLPH�

WR ORZHU SULRULW\
SHULSKHUDO

$GGUHVV
'HFRGHU
&LUFXLWU\

$� � $��

$� � $�
$� � $�

'� � '� '� � '�

�&6
&6B48$57

�,175�,17

�:5

�5'

�05(4

�,254

�0�

�:5

�5'

�0(0:

�,$&.

=�� &38 ;5��&���

�0(05

�,17$

,(,

,(2

IURP 9FF RU KLJKHU
SULRULW\ SHULSKHUDO

)LJXUH ��� 6FKHPDWLF RI DQ $SSURDFK WR ,QWHUIDFH WKH 48$57 WR WKH =��� &38 �IRU =�0RGH 2SHUDWLRQ�
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1������ ���� 0LFURSURFHVVRU

7KH ���� PLFURSURFHVVRU LV D �� ELW PLFURSURFHVVRU

PDQXIDFWXUHG E\ ,QWHO &RUSRUDWLRQ� )LJXUH �� SUHVHQWV

WKH SLQ RXW GLDJUDP RI WKLV ,&� 3OHDVH QRWH WKDW LQ WKLV

ILJXUH� SLQV �� � �� KDYH VRPH DGGLWLRQDO ODEHOV� ORFDWHG

RII WR WKH ULJKW RI WKH SDFNDJH� 7KHVH DGGLWLRQDO ODEHOVZLOO

EH H[SODLQHG ODWHU LQ WKLV WH[W�

,QWHO ZHQW WR JUHDW OHQJWKV WR NHHS WKH SLQ FRXQW RI WKLV ,&

ORZ E\ PXOWLSOH[LQJ WKH IXQFWLRQV RI PDQ\ RI WKHVH SLQV�

7KLV GHYLFH FRQVLVWV RI D �� ELW 'DWD %XV DQG D �� ELW

$GGUHVV %XV� 7KH 'DWD %XV LV PXOWLSOH[HG ZLWK WKH ORZHU

�� $GGUHVV %LWV �$� � $��� WR IRUP $'� � $'��� $GGUHVV

%LWV $�� � $�� DUH PXOWLSOH[HG ZLWK VWDWXV ELWV 6� � 6� WR

IRUP $���6�� $���6�� $���6� DQG $���6�� $OO RI WKHVH

SLQV DUH DGGUHVV OLQHV GXULQJ WKH ILUVW KDOI RI D PHPRU\

F\FOH� +RZHYHU� GXULQJ WKH VHFRQG KDOI RI D PHPRU\

F\FOH� WKHVH SLQV WKHQ WDNH RQ WKHLU DOWHUQDWH IXQFWLRQV

�H�J�� $'� � $'�� EHFRPHV '� � '��� $���6� � $���6�

EHFRPHV 6� � 6��� $ VHFRQG JURXS RI PXOWLSOH[HG SLQV LV

FRQWUROOHG E\ WKH01��0; LQSXW SLQ� :KHQ WKLV SLQ LV KLJK�

WKH ´PLQµPRGH LV VHOHFWHG DQG SLQV �� WKURXJK �� WDNH RQ

WKH FRQWURO GHILQLWLRQV VKRZQ XQGHU WKH 01��0;  �

FROXPQ LQ 7DEOH ��� :KHQ WKH ����³3 RSHUDWHV LQ WKLV

PRGH� LW SUHVHQWV D FRQWURO EXV YHU\ VLPLODU WR WKDW RI WKH

����³3� DQG UHTXLUHV RQO\ DQ DGGUHVV ODWFK DQG D FORFN

JHQHUDWRU WR IRUP D &38 PRGXOH�

)LJXUH ��� 3LQ 2XW RI WKH ����

0LFURSURFHVVRU 'HYLFH

*1'
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$'�

$'�
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$���6�

$���6�

$'��

9&&

���� &38

��

��

��

��

��

��

��

��

��

��

��

��

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��,17$�

�$/(�

��'(1�

��'7�5�

��0�,2�

��:5�

�+/'$�

�+2/'�

:KHQ 01��0; LV ORZ� WKH ����³3 LV RSHUDWLQJ LQ WKH

´PD[µ PRGH� 7KLV PRGH LV LQWHQGHG IRU PRUH FRPSOH[

DSSOLFDWLRQV LQZKLFK WKH ����3 UHTXLUHV VXSSRUW IURP WKH

���� QXPHULF GDWD SURFHVVRU �1'3�� ,Q WKLV PRGH� D

VSHFLDO EXV FRQWUROOHU �WKH ����� LV UHTXLUHG WR JHQHUDWH

WKH PHPRU\ DQG ,�2 FRQWURO EXV VLJQDOV�

7KH ����³3 FRQWDLQV WZR LQWHUUXSW UHTXHVW LQSXWV� ,175

DQG10,� 10, LV WKH DFWLYH�KLJK ´QRQ�PDVNDEOHµ LQWHUUXSW

UHTXHVW LQSXW� DQG ,175 LV WKH ´PDVNDEOHµ LQWHUUXSW

UHTXHVW LQSXW� ,I WKH ����³3 LV RSHUDWLQJ LQ WKH ´PLQµ

PRGH� WKHQ WKH �,17$ �,QWHUUXSW $FNQRZOHGJH� SLQ LV

DYDLODEOH RQ 3LQ �� �VHH )LJXUH ���� +RZHYHU� LI WKH

����³3 LV RSHUDWLQJ LQ WKH ´PD[µ PRGH� WKHQ WKH �,17$

VLJQDOPXVW EH GHULYHG IURP WKH �6�� �6�� DQG �6� SLQV YLD

WKH ���� EXV FRQWUROOHU� 7DEOH �� SUHVHQWV WKH SURFHVVRU

VWDWXV DQG ����DFWLYH RXWSXWV EDVHG RQ WKH �6�� �6�� DQG

�6� ´PD[µ PRGH VWDWXV VLJQDOV�

3LQ 1XPEHU
01��0;  �

�0LQ 0RGH�

01��0;  �

�0D[ 0RGH�

�� +2/' �54��*7�

�� +/'$ �54��*7�

�� �:5 �/2&.

�� �0�,2 �6�

�� '7�5 �6�

�� �'(1 �6�

�� $/( 46�

�� �,17$ 46�

7DEOH ��� 01��0; 0RGH DQG )XQFWLRQ RI

3LQV �� � �� RI ���� &38 'HYLFH

�6� �6� �6� 3URFHVVRU 6WDWH
���� $FWLYH
2XWSXW

� � � ,QWHUUXSW $FNQRZOHGJH �,17$

� � � 5HDG ,�2 3RUW �,25&

� � � :ULWH ,�2 3RUW �,2:&

� � � +DOW 1RQH

� � � &RGH $FFHVV �05'&

� � � 5HDG 0HPRU\ �05'&

� � � :ULWH 0HPRU\ �0:7&

� � � 3DVVLYH 1RQH

7DEOH ��� ���� 3URFHVVRU 6WDWH����� %XV &RQWUROOHU

$FWLYH 2XWSXW DV D )XQFWLRQ RI �62� �6� DQG �6�

)LJXUH �� DQG )LJXUH �� SUHVHQW WKH ���� &38 0RGH�

ZKHQ RSHUDWLQJ LQ WKH ´PLQµ DQG ´PD[µ PRGHV�

UHVSHFWLYHO\�
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)LJXUH ��� 6FKHPDWLF RI WKH ���� &38 0RGH �0LQ 0RGH�
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���� &38

)LJXUH ��� 6FKHPDWLF RI WKH ���� &38 0RGH �0D[ 0RGH�

���� ³& ,QWHUUXSW 3URFHVVLQJ

,I D SHULSKHUDO FRPSRQHQW UHTXLUHV LQWHUUXSW VHUYLFH IURP

WKH &38� LW ZLOO DVVHUW WKH &38·V ,175 LQSXW �E\ WRJJOLQJ LW

KLJK�� 2QFH WKH &38 KDV FRPSOHWHG LWV FXUUHQW

LQVWUXFWLRQ� LW ZLOO DVVHUW WKH �,17$ SLQ �LI RSHUDWLQJ LQ WKH

´PLQµ PRGH� RU VHW WKH �6�� �6�� DQG �6� SLQV WR ´�µ �VHH ��

,Q HLWKHU FDVH� WKH �,$&. LQSXW RI WKH SHULSKHUDO ZLOO EH

DVVHUWHG� 2QFH WKLV KDSSHQV� WKH LQWHUUXSWLQJ SHULSKHUDO

LV H[SHFWHG WR SODFH DQ ´LQWHUUXSW YHFWRUµ E\WH RQ '� � '�

RI WKH GDWD EXV� 7KH ����³3 ZLOO UHDG WKLV GDWD DQG

PXOWLSO\ WKLV YDOXH E\ WKH QXPEHU � LQ RUGHU WR GHWHUPLQH

WKH ORFDWLRQ RI WKH LQWHUUXSW VHUYLFH URXWLQH LQ PHPRU\�

6LQFH WKLV ´LQWHUUXSW YHFWRUµ LV � ELWV ZLGH� WKH ����³3 FDQ

DFFRPPRGDWH XS WR ��� GLIIHUHQW LQWHUUXSW YHFWRUV �� �

����� $GGLWLRQDOO\� VLQFH HDFK YHFWRU LV PXOWLSOLHG E\ ´�µ�

WKH XVHU LV H[SHFWHG WR UHVHUYH WKH ILUVW �. E\WH RIPHPRU\

IRU WKH ,QWHUUXSW 6HUYLFH 5RXWLQHV�-XPS 7DEOH�

)LJXUH �� SUHVHQWV D VFKHPDWLF RI WKH ;5��&���

48$57 LQWHUIDFLQJ WR D ´PLQµ 0RGH ���� &38 GHYLFH�

3OHDVH QRWH WKDW WKH 48$57 KDV EHHQ FRQILJXUHG WR

RSHUDWH LQ WKH =�0RGH� 7KHUHIRUH� WKH XVHU PXVW DFFRXQW

IRU WKH ,(, LQSXW WR WKH 48$57 GHYLFH�



;5��&���

��

5HY� ����

)LJXUH ��� 6FKHPDWLF RI WKH ;5��&��� 48$57 'HYLFH ,QWHUIDFLQJ WR D ´0LQµ 0RGH ���� &38 'HYLFH

�5'

�:5

$'� � $'�

$'� � $'��

,175

$/(

+2/'

0��,2

�5'

�:5

�'(1

'7��5

���� &38

&

��/6���

��/6���

&

'� � '�

$� � $�

'� � '��

$� � $��

�0(0:

�0(05

01��0;

9&&

�,17$

'� � '�

$� � $�

$GGUHVV
'HFRGHU

�&6

�,175

�,$&.

$� � $�

,(,)URP +LJKHU
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2� 7,0,1* &21752/ %/2&.

7KH 7LPLQJ &RQWURO %ORFN DOORZV WR WKH XVHU WR VSHFLI\ WKH

ELW UDWHV WKDW KH�VKHZLVKHV WR WUDQVPLW DQG UHFHLYHGDWD DW

ZLWKLQ HDFK FKDQQHO� 7KH7LPLQJ&RQWURO %ORFN FRQVLVWV RI

WKH IROORZLQJ HOHPHQWV�

- 2VFLOODWRU &LUFXLW

- � %LW 5DWH *HQHUDWRUV

- � � �� ELW &RXQWHU�7LPHUV

- � � ([WHUQDO ,QSXW 3LQV �WR FORFN WKH 7UDQVPLWWHUV

DQG 5HFHLYHUV� GLUHFWO\�

- )RXU &ORFN 6HOHFW 5HJLVWHUV ����� 08;V�

%HFDXVH RI WKH FRPSOH[LW\ RI WKH 48$57·V 7LPLQJ &RQWURO

%ORFN� WKH RYHUDOO EORFN GLDJUDP� IRU WKLV EORFN KDV EHHQ

GLYLGHG LQWR WZR SDUWV� DV SUHVHQWHG LQ )LJXUH �� DQG

)LJXUH ��$�
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)LJXUH ��� %ORFN 'LDJUDP RI WKH 3RUWLRQ RI WKH 48$57 7LPLQJ &RQWURO %ORFN :KLFK 6HUYLFHV

&KDQQHOV $ DQG %

3UHVHW 5HJLVWHUV
�&785�� &7/5��

&RXQWHU�
7LPHU ��

����
08; 7[&$

����
08; 5[&$

����
08; 7[&%

����
08; 5[&%

,3�
�5;&%�

,3�
�7;&%�

,3�
�5;&$�

,3�
�7;&$�

,3�
�&7�B(;�

'LYLGH E\ ��

7;&$

7;&%

$&5�>���@

%LW 5DWH
*HQHUDWRU

$&5�>�@

2VFLOODWRU
&LUFXLW

;��&/.

;�

'LYLGH E\ ��
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)LJXUH ��$� %ORFN 'LDJUDP RI WKH 3RUWLRQ RI WKH 48$57 7LPLQJ &RQWURO %ORFN :KLFK 6HUYLFHV

&KDQQHOV & DQG '

3UHVHW 5HJLVWHUV
�&785�� &7/5��

&RXQWHU�
7LPHU ��

����
08; 7[&&

����
08; 5[&&

����
08; 7[&'

����
08; 5[&'

,3��
�5;&'�

,3��
�7;&'�

,3��
�5;&&�

,3��
�7;&&�

,3��
�&7�B(;�

'LYLGH E\ ��

7;&&

7;&'

$&5�>���@

%LW 5DWH
*HQHUDWRU

$&5�>�@

2VFLOODWRU
&LUFXLW

;��&/.

;�

'LYLGH E\ ��

)LJXUH �� SUHVHQWV D GLDJUDP RI WKH SRUWLRQ RI WKH 7LPLQJ

&RQWURO %ORFN ZKLFK VHUYLFHV &KDQQHOV $ DQG %�

:KHUHDV� )LJXUH ��$ SUHVHQWV WKH GLDJUDP RI WKH SRUWLRQ

RI WKH 7LPLQJ &RQWURO %ORFN ZKLFK VHUYLFHV &KDQQHOV &

DQG '� 3OHDVH QRWH WKDW HDFK ´KDOIµ RI WKH 7LPLQJ &RQWURO

%ORFN FRQVLVWV RI D ���ELW &RXQWHU�7LPHU� D %DXG 5DWH

*HQHUDWRU� D VHW RI IRXU H[WHUQDO FORFN LQSXWV DQG IRXU ����

08;·V� (DFK ´KDOIµ RI WKH7LPLQJ&RQWURO%ORFN VKDUHV WKH

RXWSXW RI WKH 2VFLOODWRU &LUFXLW�

(DFK HOHPHQW RI WKH 7LPLQJ &RQWURO %ORFN LV GLVFXVVHG

EHORZ�

2�� 2VFLOODWRU &LUFXLW�

$ FU\VWDO RVFLOODWRU LV W\SLFDOO\ FRQQHFWHG H[WHUQDOO\

DFURVV WKH ;��&/. DQG ;� SLQV� 7KH 2VFLOODWRU &LUFXLW

�ZLWKLQ WKH FKLS� IXQFWLRQV DV WKH ORDG IRU WKH UHVRQDQW

�FU\VWDO� RVFLOODWRU� DQG EXIIHUV WKH UHVXOWLQJ RVFLOODWLQJ

VLJQDO� IRU XVH E\ ERWK RI WKH %LW 5DWH *HQHUDWRUV� DQG

&RXQWHU�7LPHUV� $ FU\VWDO RU 77/ VLJQDO IUHTXHQF\ RI

EHWZHHQ � 0+] DQG � 0+] LV UHTXLUHG IRU SURSHU

RSHUDWLRQRI WKH48$57� +RZHYHU� D FU\VWDO RU 77/ VLJQDO

IUHTXHQF\ RI ������0+] LV UHTXLUHG IRU WKH JHQHUDWLRQ RI

WKH VWDQGDUG ELW UDWHV� SUHVHQWHG LQ 7DEOH ��� E\ WKH %LW

5DWH *HQHUDWRUV� $GGLWLRQDOO\� D IUHTXHQF\ RI ����� 0+]

LV UHTXLUHG IRU WKH JHQHUDWLRQ RI WKH VWDQGDUG ELW UDWHV�

SUHVHQWHG LQ 7DEOH ��$� E\ WKH %LW 5DWH *HQHUDWRUV�

)LJXUH �� SUHVHQWV WZR UHFRPPHQGHG VFKHPDWLFV IRU WKH

;7$/ 2VFLOODWRU FLUFXLWU\ IRU FU\VWDOV ZLWK IUHTXHQFLHV RI

������ DQG ����� 0+]�
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)LJXUH ��� 5HFRPPHQGHG 6FKHPDWLFV IRU WKH ;7$/ 2VFLOODWRU &LUFXLWU\

;5��&���

;�

;�

&�

&�

�����0+]

3DUDOOHO 5HVRQDQW &U\VWDO

&�� �� � ��S) � �6WUD\ � �S)�

&�� � � �S) � �6WUD\ � �S)�

;5��&���

;�

;�

&�

&�

5�

5�

������0+]

3DUDOOHO 5HVRQDQW &U\VWDO

&�� ��S) � �6WUD\ � �S)�

&�� ��S) � �6WUD\ � �S)�

5�� ���RKP

5�� ���RKP

1RWH� 7KH XVHU DOVRKDV DQ RSWLRQ WR GULYH WKH2VFLOODWRU &LUFXLW ZLWKD 77/ LQSXW VLJQDO� LQ OLHX RI XVLQJ D FU\VWDO RVFLOODWRU�

,I WKLV DSSURDFK LV XVHG� WKH 77/ PXVW EH GULYHQ LQWR WKH ;��&/. SLQ� DQG WKH ;� SLQ PXVW EH OHIW IORDWLQJ�

,I WKH XVHU GHVLUHV WR UXQ QXPHURXV 48$57V IURP D VLQJOH FU\VWDO RVFLOODWRU� )LJXUH �� SUHVHQWV DQ DSSURDFK DQG WKH

QHFHVVDU\ FLUFXLWU\ WR DFFRPSOLVK WKLV REMHFWLYH�

;� ;�

;5��&���

<�

��+&��

7R ;� LQSXWV RI

RWKHU 48$57V

�����0+]

)LJXUH ��� $ 5HFRPPHQGHG 6FKHPDWLF WR 'ULYH 0XOWLSOH 48$57V IURP WKH 6DPH &U\VWDO 2VFLOODWRU

1RWH� 7KH XVHU LV XUJHG QRW WR XVH WKH ��/6�� 6FKPLWW 7ULJJHU ,QYHUWHU LQ OLHX RI WKH ��+&�� GHYLFH� 7KH LQSXW RI WKH

��/6�� WHQGV WR ORDG GRZQ WKH RVFLOODWLQJ VLJQDO IURP WKH 48$57� WR WKH SRLQW WKDW WKH 6FKPLWW 7ULJJHU LQYHUWHU

FDQ QR ORQJHU FKDQJH VWDWH RU UHVSRQG WR WKH RVFLOODWRU VLJQDO�
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2�� %LW 5DWH *HQHUDWRU

(DFK RI WKH WZR %5*V �%LW 5DWH *HQHUDWRUV� DFFHSWV WKH

WLPLQJ RXWSXW RI WKH 2VFLOODWRU &LUFXLW DQG JHQHUDWH WKH

FORFN VLJQDO IRU �� FRPPRQO\ XVHG GDWD FRPPXQLFDWLRQ

ELW UDWHV UDQJLQJ IURP �� ESV XS WR ����� NESV� 3OHDVH

QRWH WKDW WKH %5*V ZLOO RQO\ JHQHUDWH WKHVH VWDQGDUG ELW

UDWHV LI WKH 2VFLOODWRU &LUFXLW LV UXQQLQJ DW ������0+] �IRU

WKH ELW UDWHV SUHVHQWHG LQ 7DEOH ��� RU UXQQLQJ DW ������

0+] �IRU WKHELW UDWHV SUHVHQWHG LQ7DEOH ��$�� 7KHDFWXDO

FORFN IUHTXHQFLHV RXWSXW IURP WKH %5*V DUH DW �� WLPHV

WKHVH UDWHV�

7KH XVHU FDQ VHOHFW RQH RI WZR GLIIHUHQW VHWV RI ELW UDWHV� WR

EH JHQHUDWHG IURP WKH %5*� 7KLV VHOHFWLRQ LV PDGH E\

VHWWLQJ RU FOHDULQJ $&5�>�@ RU $&5�>�@� $ OLVWLQJ RI WKHVH

VHWV RI %LW 5DWHV� IURP WKH %5*� LV SUHVHQWHG LQ WKH

GLVFXVVLRQ RI WKH &ORFN 6HOHFW 5HJLVWHUV �&65V� LQ

6HFWLRQ 2��� $ EORFN GLDJUDP RI WKH %5* FLUFXLWU\ IRU

&KDQQHO SDLUV $ DQG %� DQG IRU &KDQQHO SDLUV& DQG' DUH

SUHVHQWHG LQ )LJXUH �� DQG )LJXUH ��$� UHVSHFWLYHO\�

2VFLOODWRU
&LUFXLW

;��&/.

;�

%LW 5DWH *HQHUDWRU
&KDQQHOV $ DQG %

$&5�>�@

&65%>���@

���� 08; 7;&%

&65%>���@

���� 08; 5;&%

&65$>���@

���� 08; 5;&$

&65$>���@

���� 08; 7;&$

)LJXUH ��� %ORFN 'LDJUDP RI WKH %LW 5DWH *HQHUDWRU SRUWLRQ RI WKH 7LPLQJ &RQWURO %ORFN� IRU

&KDQQHOV $ DQG %
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���� 08; 7;&'

&65'>���@

���� 08; 5;&'

&65&>���@

���� 08; 5;&&

&65&>���@

���� 08; 7;&&

)LJXUH ��$� %ORFN 'LDJUDP RI WKH %LW 5DWH *HQHUDWRU SRUWLRQ RI WKH 7LPLQJ &RQWURO %ORFN� IRU

&KDQQHOV & DQG '

2�� &RXQWHU�7LPHUV

7KH 7LPLQJ &RQWURO %ORFN DOVR FRQWDLQV WZR �� ELW

&RXQWHU�7LPHUV �&�7�� DQG &�7���� (DFK &�7 LV D

SURJUDPPDEOH �� ELW GRZQ�FRXQWHU ZKLFK FDQ XVH RQH RI

VHYHUDO WLPLQJ VRXUFHV DV LWV LQSXW� )LJXUH �� DQG

)LJXUH ��$ SUHVHQWV D EORFN GLDJUDP RI WKH FLUFXLWU\

VXUURXQGLQJ &�7�� DQG &�7��� UHVSHFWLYHO\� 7KH

VHOHFWLRQ RI WKHVH WLPLQJ VRXUFHV IRU &RXQWHU�7LPHUV ��

DQG �� FDQ EH PDGH E\ ZULWLQJ WKH DSSURSULDWH GDWD WR

$&5�>���@ DQG $&5�>���@� UHVSHFWLYHO\� 3OHDVH VHH

7DEOH �� DQG 7DEOH ��$ IRU WKH UHODWLRQVKLS EHWZHHQ WKH

&RXQWHU�7LPHU PRGH� WKH 7LPLQJ 6RXUFH DQG $&5>���@

IRU &RXQWHU�7LPHUV �� DQG ��� UHVSHFWLYHO\� 7KH &�7

RXWSXW� IRU ERWK &�7V� LV DYDLODEOH WR WKH &ORFN 6HOHFW

5HJLVWHUV IRU XVH DV D SURJUDPPDEOH ELW UDWH JHQHUDWRU

IRU DOO IRXU 7UDQVPLWWHUV DQG 5HFHLYHUV� 3OHDVH QRWH WKDW

WKH 48$57V� SDFNDJHG LQ WKH �� SLQ 3/&& KDYH OLPLWHG

RSWLRQV LQ UHJDUGV WR 7LPLQJ 6RXUFH� DV GHSLFWHG LQ

7DEOH �� DQG 7DEOH ��$�
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'LYLGH
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)LJXUH ��� $ %ORFN 'LDJUDP RI WKH &LUFXLWU\ $VVRFLDWHG ZLWK &RXQWHU�7LPHU ��

&RXQWHU�
7LPHU ��

3UHVHW 5HJLVWHUV
�&785�� &7/5��

,3��
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E\ ��
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7;&'
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WR ���� 08;V

'LYLGH
E\ ��

2VFLOODWRU
&LUFXLW

)LJXUH ��$� $ %ORFN 'LDJUDP RI WKH &LUFXLWU\ $VVRFLDWHG ZLWK &RXQWHU�7LPHU ��
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%LW

�

%LW

�

%LW

�

&�7

0RGH
7LPLQJ 6RXUFH

� � � &RXQWHU ([WHUQDO ,QSXW � ,3�

� � � &RXQWHU
7;&$ �; � &ORFN RI &KDQQHO

$ 7UDQVPLWWHU

� � � &RXQWHU
7;&% �; � &ORFN RI &KDQQHO

% 7UDQVPLWWHU

� � � &RXQWHU ;��&/. ,QSXW 'LYLGHG E\ ��

� � � 7LPHU ([WHUQDO ,QSXW � ,3�

� � � 7LPHU
([WHUQDO ,QSXW � ,3�� 'LYLGHG
E\ ��

� � � 7LPHU ;��&/. ,QSXW

� � � 7LPHU ;��&/. ,QSXW 'LYLGHG E\ ��

1RWH� 7KH ´VKDGHGµ RSWLRQV DUH RQO\ DYDLODEOH LQ WKH �� SLQ
3/&&�

7DEOH ��� $&5�>���@ %LW )LHOG 'HILQLWLRQ � &�7��

%LW
�

%LW
�

%LW
�

&�7
0RGH

7LPLQJ 6RXUFH

� � � &RXQWHU ([WHUQDO ,QSXW � ,3��

� � � &RXQWHU
7;&& �; � &ORFN RI &KDQQHO
& 7UDQVPLWWHU

� � � &RXQWHU
7;&' �; � &ORFN RI &KDQQHO
' 7UDQVPLWWHU

� � � &RXQWHU ;��&/. ,QSXW 'LYLGHG E\ ��

� � � 7LPHU ([WHUQDO ,QSXW � ,3��

� � � 7LPHU
([WHUQDO ,QSXW � ,3���
'LYLGHG E\ ��

� � � 7LPHU ;��&/. ,QSXW

� � � 7LPHU ;��&/. ,QSXW 'LYLGHG E\ ��

1RWH� 7KH ´VKDGHGµ RSWLRQV DUH RQO\ DYDLODEOH LQ WKH �� SLQ
3/&&�

7DEOH ��$� $&5�>���@ %LW )LHOG 'HILQLWLRQ � &�7��

7KH WH[W LQ 6HFWLRQV 2���� DQG2���� JHQHULFDOO\ UHIHUV WR

WKH &RXQWHU�7LPHU RU &�7� +RZHYHU� WKLV WH[W DSSOLHV WR

&RXQWHU�7LPHU �� DQG �� HTXDOO\� :KHUH DSSURSULDWH�

GLVWLQFWLRQV ZLOO EH PDGH EHWZHHQ WKH WZR &�7V�

2���� 7LPHU 0RGH�

3OHDVH QRWH WKDW RI WKH WZR &�70RGHV� WKH 7LPHU0RGH LV

WKH RQO\ PRGHZKLFK LV UHOHYDQW WR WKH IXQFWLRQ RI %LW 5DWH

6HOHFWLRQ� +RZHYHU� IRU FRPSOHWHQHVV� WKH &RXQWHU

0RGH LV DOVR GLVFXVVHG EHORZ�

,Q WKH 7LPHU PRGH� WKH &�7 DFWV DV D SURJUDPPDEOH

GLYLGHU DQG JHQHUDWHV D VTXDUH ZDYH ZKRVH SHULRG LV

WZLFH WKH YDOXH �LQ FORFN SHULRGV� RI WKH FRQWHQWV RI WKH

&RXQWHU�7LPHU5HJLVWHUV� &785 DQG&7/5� 7KH &�7 FDQ

EH XVHG DV D SURJUDPPDEOH ELW UDWH JHQHUDWRU LQ RUGHU WR

SURGXFH D ��; FORFN IRU DQ\ ELW UDWH QRW SURYLGHG E\ WKH

%5*� 7KH VTXDUH�ZDYH� RULJLQDWLQJ IURP &�7�� LV RXWSXW

RQ 2XWSXW 3RUW SLQ� 23�� :KHUHDV� WKH VTXDUH�ZDYH�

RULJLQDWLQJ IURP&�7�� LV RXWSXW RQ2XWSXW 3RUW SLQ�23���

,I WKH &�7 LV SURJUDPPHG WR RSHUDWH LQ WKH 7LPHU PRGH�

WKH IUHTXHQF\ RI WKH UHVXOWLQJ &�7 VTXDUH ZDYH FDQ EH

H[SUHVVHG DV IROORZV�

&�7 2XWSXW )UHTXHQF\  

)UHTXHQF\ RI 6HOHFWHG 7LPLQJ 6RXUFH

� � �>&785@ � ��
� >&7/5@�

ZKHUH� >&785@  WKH FRQWHQWV RI WKH &785 UHJLVWHU LQ

GHFLPDO IRUP

>&7/5@  WKH FRQWHQWV RI WKH &7/5 UHJLVWHU LQ

GHFLPDO IRUP

6LQFH WKH &�7 2XWSXW LV WUHDWHG DV D ��; FORFN VLJQDO E\

WKH 48$57 FLUFXLWU\� WKH UHVXOWLQJ ELW UDWH LV ���� WKH

IUHTXHQF\ RI WKH &�7 2XWSXW VLJQDO� 7KHUHIRUH� WKH ELW

UDWH� GHULYHG IURP WKH &�7 FDQ EH H[SUHVVHG DV IROORZV�

)UHTXHQF\ RI 6HOHFWHG 7LPLQJ 6RXUFH

�� � �>&785@ � ��� >&7/5@�

7KH FRQWHQWV RI WKH &785 DQG &7/5 UHJLVWHUV PD\ EH

FKDQJHG DW DQ\ WLPH� EXW ZLOO RQO\ EHJLQ WR WDNH HIIHFW DW

WKH QH[W KDOI F\FOH RI WKH VTXDUH ZDYH� 7KH &�7 EHJLQV

RSHUDWLRQXVLQJ WKH YDOXHV LQ&785�&7/5XSRQ UHFHLSW RI

WKH$GGUHVV�7ULJJHU ´67$57&2817(5µ FRPPDQG �6HH

7DEOH ���

7KH &�7 WKHQ UXQV FRQWLQXRXVO\� $ VXEVHTXHQW ´67$57

&2817(5µ FRPPDQG FDXVHV WKH &�7 WR WHUPLQDWH WKH

FXUUHQW WLPLQJ F\FOH DQG EHJLQ D QHZ WLPLQJ F\FOH XVLQJ

WKH FXUUHQW YDOXHV VWRUHG LQ &785 DQG &7/5� 7KH

&2817(5 5($'< VWDWXV ELW� LQ WKH ,QWHUUXSW 6WDWXV

5HJLVWHUV �,65�>�@ RU ,65�>�@�� LV VHW RQFH HDFK F\FOH RI

WKH VTXDUH ZDYH� 7KLV DOORZV WKH XVH RI WKH &�7 DV D

SHULRGLF LQWHUUXSW JHQHUDWRU� LI WKH FRQGLWLRQ LV

SURJUDPPHG WR JHQHUDWH DQ LQWHUUXSW YLD WKH LQWHUUXSW

PDVN UHJLVWHUV �,05� DQG ,05��� 7KH ,65�>�@ DQG�RU

,65�>�@ FDQ EH FOHDUHG E\ LVVXLQJ WKH DSSURSULDWH

DGGUHVV�WULJJHUHG ´6723 &2817(5µ FRPPDQG �6HH

7DEOH ��� ,Q WKH 7,0(5 PRGH� KRZHYHU� WKH FRPPDQG

GRHV QRW DFWXDOO\ VWRS WKH &�7�
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2���� &2817(5 02'(

,Q WKH &RXQWHU 0RGH� WKH &�7 FRXQWV GRZQ WKH QXPEHU RI

SXOVHV ZULWWHQ LQWR &785�&7/5� EHJLQQLQJ DW WKH UHFHLSW

RI D ´67$57 &2817(5µ FRPPDQG� 7KH

&2817(5�5($'< VWDWXV ELW �,65�>�@ RU ,65�>�@� LV VHW

XSRQ UHDFKLQJ WKH FRXQW RI ������� 7KH &�7 ZLOO FRQWLQXH

WR FRXQW SDVW WKH ������ DQG XQGHUIORZ �ZLWK WKH QH[W

FRXQW EHLQJ ))))��� XQWLO LW LV VWRSSHG E\ WKH &38 YLD D

´6723 &2817(5µ FRPPDQG� ,I 2XWSXW 3RUW SLQ 23� LV

SURJUDPPHG WR EH WKH RXWSXW RI &�7��� WKH RXWSXW ZLOO

UHPDLQ KLJK XQWLO WKH WHUPLQDO FRXQW LV UHDFKHG� DW ZKLFK

WLPH WKH RXWSXW JRHV ORZ� ,W WKHQ UHWXUQV WR WKH KLJK VWDWH

DQG ,65�>�@ LV FOHDUHG ZKHQ WKH &�7 LV VWRSSHG �YLD WKH

´6723&2817(5 �µ FRPPDQG�� $ ´67$57&2817(5µ

FRPPDQG ZKLOH WKH FRXQWHU LV UXQQLQJ UHVWDUWV WKH

FRXQWHU ZLWK WKH YDOXHV LQ &785�&7/5� 7KH &38 PD\

FKDQJH WKH FRQWHQWV RI &785 RU &7/5DW DQ\ WLPH EXW WKH

QHZ FRXQW WDNHV HIIHFW RQO\ RQ DIWHU WKH VXEVHTXHQW

67$57 &2817(5 FRPPDQG� ,I QHZ YDOXHV DUH QRW

SURJUDPPHG WKH SUHYLRXVYDOXHV DUH SUHVHUYHGDQG XVHG

IRU WKH QH[W F\FOH�

2�� ([WHUQDO ,QSXWV

7KH48$57 �LQ WKH �� SLQ 3/&& SDFNDJH RQO\� DOORZV IRU

VRPH RI WKH ,QSXW 3RUW SLQV �,3� � ,3� DQG ,3�� � ,3��� WR

EH XVHG DV GLUHFW H[WHUQDO LQSXWV WR WKH 7LPLQJ &RQWURO

%ORFN DV WLPLQJ VRXUFHV IRU WKH 7UDQVPLWWHUV DQG

5HFHLYHUV RI DOO IRXU FKDQQHOV� 7KHVH RSWLRQV DUH QRW

DYDLODEOH LQ WKH �� SLQ 3/&&� 3OHDVH QRWH WKDW WKH XVHU

FDQ VSHFLI\ZKHWKHUD FORFN VLJQDO� DSSOLHG WR RQHRI WKHVH

H[WHUQDO LQSXWV� LV D �;RU D ��; FORFN VLJQDO� YLD WKH &ORFN

6HOHFW 5HJLVWHUV �VHH EHORZ�� )RU D PRUH GHWDLOHG

GLVFXVVLRQ RQ WKH ,QSXW 3RUW SLQV DQG WKHLU IXQFWLRQ�

SOHDVH VHH 6HFWLRQ 3�

2�� &ORFN 6HOHFW 5HJLVWHUV� &65$� &65%� &65&�
DQG &65'

,Q )LJXUH �� DQG )LJXUH ��$� HDFK QLEEOH RI WKH &ORFN

6HOHFW 5HJLVWHUV DUH WKH ���� 08;·V� 7KH &ORFN 6HOHFW

5HJLVWHUV DUH WKH PHDQV WKDW WKH XVHU FDQ VHOHFW ZKLFK

FORFN VLJQDOV ZLOO GULYH WKH 7UDQVPLWWHUV DQG 5HFHLYHUV RI

ERWK FKDQQHOV� 7KH &65V DOORZ WKH XVHU WR VHOHFW WKH ��

GLIIHUHQW VWDQGDUG ELW UDWHV IURP WKH %5*� WKH

&RXQWHU�7LPHU RXWSXW� RU WR XVH DQ H[WHUQDO LQSXW DV WKH

WLPLQJ VRXUFH IRU WKH 7UDQVPLWWHUV DQG 5HFHLYHUV�

7DEOH ��� 7DEOH �� DQG 7DEOH ��$ SUHVHQW WKH

UHODWLRQVKLS EHWZHHQ WKH FRQWHQWV RI WKH &65V DQG WKH

FORFN VRXUFH GULYLQJ WKH 7UDQVPLWWHUV DQG 5HFHLYHUV�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

5HFHLYHU &ORFN 6HOHFW 7UDQVPLWWHU &ORFN 6HOHFW

6HH 7DEOH �� RU 7DEOH ��$ 6HH 7DEOH �� RU 7DEOH ��$

7DEOH ��� %LW )RUPDW RI WKH &ORFN 6HOHFW 5HJLVWHUV� &65$ DQG &65%
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)LHOG %LW 5DWH

&65>���@ $&5�>�@  � RU $&5�>�@  � $&5�>�@  � RU $&5�>�@  �

&65>���@ ;  � ;  � ;  � ;  �

� � � � �� �� �� ��

� � � � ��� ��� ��� ���

� � � � ����� ����� ����� �����

� � � � ��� ��� ��� ���

� � � � ��� ���� ��� ����

� � � � ��� ����. ��� ����.

� � � � ���� ����. ���� ����.

� � � � ���� ����. ���� ����.

� � � � ���� �����. ���� �����.

� � � � ���� ���� ���� ����

� � � � ���� ���� ���� ����

� � � � ���� ���� ���� ����

� � � � ����. ����. ����. ����.

� � � � 7LPHU 7LPHU 7LPHU 7LPHU

� � � � ([WHUQDO � ��; ([WHUQDO � ��; ([WHUQDO � ��; ([WHUQDO � ��;

� � � � ([WHUQDO � �; ([WHUQDO � �; ([WHUQDO � �; ([WHUQDO � �;

1RWH� 7KH ´VKDGHGµ RSWLRQV DUH RQO\ DYDLODEOH LQ WKH �� SLQ 3/&&

7DEOH ��� %LW 5DWH 6HOHFWLRQ YLD WKH &ORFN 6HOHFW 5HJLVWHUV�

&65>���@ DQG &65>���@ IRU 2VFLOODWRU IUHTXHQF\ RI ������ 0+]

)LHOG %LW 5DWH

&65>���@ $&5�>�@  � RU $&5�>�@  � $&5�>�@  � RU $&5�>�@  �

&65>���@ ;  � ;  � ;  � ;  �

� � � � ��� ��� ��� ���

� � � � ��� ��� ��� ���

� � � � ��� ��� ��� ���

� � � � ��� ��� ��� ���

� � � � ��� ���� ��� ����

� � � � ���� ����. ���� ����.

� � � � ���� ����. ���� ����.

� � � � ���� �����. ���� �����.

� � � � ���� �����. ���� �����.

� � � � ���� ���� ���� ����

� � � � ����. ���� ���� ����.

� � � � ����. ����. ����. ����.

� � � � ����. ����. ����. ����.

� � � � 7LPHU 7LPHU 7LPHU 7LPHU

� � � � ([WHUQDO � ��; ([WHUQDO � ��; ([WHUQDO � ��; ([WHUQDO � ��;

� � � � ([WHUQDO � �; ([WHUQDO � �; ([WHUQDO � �; ([WHUQDO � �;

1RWH� 7KH ´VKDGHGµ RSWLRQV DUH RQO\ DYDLODEOH LQ WKH �� SLQ 3/&&

7DEOH ��$ %LW 5DWH 6HOHFWLRQ YLD WKH &ORFN 6HOHFW 5HJLVWHUV�

&65>���@ DQG &65>���@ IRU 2VFLOODWRU IUHTXHQF\ RI ������ 0+]
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3OHDVH QRWH WKDW7DEOH �� DQG7DEOH ��$ FDOOV IRU WKH XVHU

WR VSHFLI\ WKH IROORZLQJ SDUDPHWHUV�

$&5�>�@ DQG $&5�>�@ � WKH PRVW VLJQLILFDQW ELW �06%� RI

WKH $X[LOLDU\ &RQWURO 5HJLVWHUV

- ; � 7KH ([WHQG ELW

- $&5�>�@ DQG $&5�>�@ DUH WKH 06% RI WKH $X[LOLDU\

&RQWURO 5HJLVWHU� DQG FDQ HDVLO\ EH SURJUDPPHG E\

ZULWLQJ �[[[[[[[E RU �[[[[[[[E WR WKH $&5� LQ RUGHU

WR VHW RU FOHDU� UHVSHFWLYHO\� �1RWH� WKH E VXIIL[

GHQRWHV D ELQDU\ H[SUHVVLRQ� [  GRQ·W FDUH YDOXH��

; � 7KH 6HOHFW ([WHQG ELW

(DFK WUDQVPLWWHU DQG UHFHLYHU� ZLWKLQ WKH 48$57 KDV DQ

H[WHQG ELW WKDW FDQ EH VHW RU FOHDUHG E\ ZULWLQJ WKH

DSSURSULDWH GDWD WR WKH FKDQQHO·V &RPPDQG 5HJLVWHU�

$OWKRXJK WKLV LQIRUPDWLRQ FDQ EH IRXQG LQ 7DEOH ��

7DEOH �� VXPPDUL]HV WKHVH FRPPDQGV� DQG WKHLU HIIHFW

RQ WKH ([WHQG ELWV�

5HJLVWHU &RQWHQWV 5HVXOWLQJ $FWLRQ

&RPPDQG 5HJLVWHU $� &5$ �� 6HW 5[ %5* 6HOHFW ([WHQG %LW �;  ��

&RPPDQG 5HJLVWHU $� &5$ �� &OHDU 5[ %5* 6HOHFW ([WHQG %LW �;  ��

&RPPDQG 5HJLVWHU %� &5% �$ 6HW 7[ %5* 6HOHFW ([WHQG %LW �;  ��

&RPPDQG 5HJLVWHU %� &5% �% &OHDU 7[ %5* 6HOHFW ([WHQG %LW �;  ��

7DEOH ��� &RPPDQG 5HJLVWHU &RQWUROV 2YHU WKH ([WHQG %LW

1RWH� ,I WKH XVHU SURJUDPV HLWKHU QLEEOH RI WKH &ORFN
6HOHFW 5HJLVWHU �&65Q>���@ RU &65Q>���@� ZLWK
YDOXHV UDQJLQJ IURP ��� WR &��� WKHQ WKH XVHU LV
XVLQJ WKH %5* DV D VRXUFH IRU WLPLQJ� +RZ�
HYHU� WKHVH VWDQGDUG ELW UDWHV �SUHVHQWHG LQ
7DEOH ��� DSSO\ RQO\ LI WKH ;��&/. SLQ LV GULYHQ
ZLWK D ������ 0+] VLJQDO� ,I D VLJQDO ZLWK D
GLIIHUHQW IUHTXHQF\ �IR� LV DSSOLHG WR WKH ;��&/.
SLQ� WKHQ WKH 48$57 FKDQQHO LV UXQQLQJ DW WKH
IROORZLQJ EDXG UDWH�

$FWXDO EDXG 5DWH 

>7DEOH �� %DXG 5DWH 9DOXH@ � IR

������ 0+]

SURYLGHG WKDW IR LV EHWZHHQ ��� 0+] DQG ������ 0+]�

$GGLWLRQDOO\� DV LQ WKH FDVH IRU VWDQGDUG EDXG UDWHV� WKH

DFWXDO IUHTXHQF\ RI WKH FORFN VLJQDO ZLOO EH �� WLPHV WKHVH

YDOXHV�

/LNHZLVH� WKH ELW UDWHV� IURP WKH %5*V DV SUHVHQWHG LQ

7DEOH ��$ DSSO\ RQO\ LI WKH ;��&/. SLQ LV GULYHQ ZLWK D

������0+] VLJQDO� ,I D VLJQDO ZLWK D GLIIHUHQW IUHTXHQF\

�IR� LV DSSOLHG WR WKH;��&/.SLQ� WKHQ WKH48$57FKDQQHO

LV UXQQLQJ DW WKH IROORZLQJ EDXG UDWH�

$FWXDO EDXG 5DWH 

>7DEOH ��$ %DXG 5DWH 9DOXH@ � IR

������ 0+]

SURYLGHG WKDW IR LV EHWZHHQ ��� 0+] DQG ������ 0+]�

)LQDOO\� WKH VWDQGDUG ELW UDWHV� JHQHUDWHG E\ WKH %5*V�

DQGSUHVHQWHG LQ7DEOH �� DQG7DEOH ��$� DSSO\ RQO\ LI WKH

48$57 LV UXQQLQJ LQ WKH ´'LUHFW 6\VWHPV &ORFNµ PRGH

�VHH 7DEOH ��� ,I WKH 48$57 LV UXQQLQJ LQ WKH

´'LYLGHG�6\VWHPV&ORFNµPRGH� WKHQ WKH EDXG UDWH ZLOO EH

RQH�KDOI RI WKDW SUHVHQWHG LQ 7DEOH �� DQG 7DEOH ��$�

�; YV ��; &ORFN 6LJQDOV

7KH WHUPV ´�; &ORFNµ DQG ´��;&ORFNµ KDYH EHHQ DSSOLHG

WKURXJKRXW WKLV WH[W� 7KHUHIRUH� LW LV LPSRUWDQW WR GLVFXVV

WKHLU PHDQLQJ DQG VLJQLILFDQFH� $ ´��; FORFNµ

RYHU�VDPSOHV WKH UHFHLYHG VHULDO GDWD E\ D IDFWRU RI ���

:KHUHDV D ´�; FORFNµ RQO\ VDPSOHV WKH VLJQDOV RQFH SHU

ELW SHULRG� )URP WKLV SRLQW RQH VKRXOG FRUUHFWO\ FRQFOXGH

WKDW JUHDWHU DFFXUDF\ �ORZHU ELW HUURU UDWHV� DUH DFKLHYHG

YLD WKH XVH RI WKH ��; FORFN LQ OLHX RI WKH �; FORFN� 7KH

IROORZLQJ SDUDJUDSKV ZLOO FODULI\ WKH UHDVRQV�

$ UHFHLYHU LQ RQH RI WKH 48$57 FKDQQHOV LV FORFNHG E\ D

ORFDO WLPLQJ VRXUFH �IURP WKH 7LPLQJ &RQWURO %ORFN�� ,I WKLV

UHFHLYHU LV DFWLYH DQG LV UHFHLYLQJ GDWD IURP D UHPRWH

VHULDO WUDQVPLWWHU� WKDW WUDQVPLWWHU LV DOVR FORFNHG E\ LWV

RZQ ORFDO WLPLQJ VRXUFH� +HQFH� WKHUH LV QR JXDUDQWHH

WKDW WKH FORFN IUHTXHQF\ IRU WKH UHFHLYHU LV H[DFWO\ WKH

VDPH DV WKDW IRU WKH UHPRWH WUDQVPLWWHU� 7KLV LV D

FKDUDFWHULVWLF RI DV\QFKURQRXV VHULDO GDWD

FRPPXQLFDWLRQ� $OWKRXJK WKH UHFHLYHU DQG UHPRWH

WUDQVPLWWHU KDYH EHHQ SURJUDPPHG WR UHFHLYH DQG

WUDQVPLW GDWD DW H[DFWO\ WKH VDPH EDXG UDWH� VXIILFLHQW

GLIIHUHQFHV LQ WKH IUHTXHQFLHV RI WKH WZR FORFN VRXUFHV

�ORFDO UHFHLYHU DQG UHPRWH WUDQVPLWWHU� FDQ FRQWULEXWH WR

ELW HUURUV LQ WKH UHFHLYLQJ SURFHVV� DV SUHVHQWHG LQ WKH

IROORZLQJ GLVFXVVLRQ�

6XSSRVH WKDW ZH KDYH D VHULDO GDWD WUDQVPLVVLRQ V\VWHP

DV GHSLFWHG LQ )LJXUH ��� 7KLV V\VWHP FRQVLVWV RI D

UHPRWH WUDQVPLWWHU �7;�� DQG D ORFDO UHFHLYHU �5;��
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7UDQVPLWWHU
7;

5HFHLYHU
5;

7; &ORFN 5; &ORFN

)LJXUH ��� ([DPSOH RI D 6HULDO 'DWD 7UDQVPLVVLRQ 6\VWHP

/HW XV IXUWKHU DVVXPH WKDW WKH 5HFHLYHU LV FORFNHG E\ D

VRXUFH WKDW LV VOLJKWO\ IDVWHU WKDQ WKDW RI WKH 7UDQVPLWWHU�

DQG WKDW WKH5HFHLYHU LV RQO\ VDPSOLQJ WKHVHULDO GDWDRQFH

SHU ELW SHULRG� )LJXUH �� SUHVHQWV WKH UHVXOWV RI WKLV

SKHQRPHQRQ�

)LJXUH ��� 5HFHLYHU ��;� 6DPSOLQJ� LI WKH 5; &ORFN LV 6OLJKWO\ )DVWHU 7KDQ WKH 7; FORFN

)LJXUH �� VKRZV WKDW WKH SKDVH UHODWLRQVKLS EHWZHHQ WKH

5HFHLYHU·V VDPSOLQJ SRLQW DQG HDFK VHULDO GDWD ELW LV

FKDQJLQJ� ,Q WKLV FDVH� WKH 5HFHLYHU LV VDPSOLQJ HDFK

VHULDO GDWD ELW� HDUOLHU DQG HDUOLHU LQ WKH ELW SHULRG� ZLWK HDFK

VXFFHVVLYH GDWD ELW� 7KLV SKHQRPHQRQ LV NQRZQ DV

UHFHLYHU GULIW� ,I WKHUH LV QR FRUUHFWLRQ IRU UHFHLYHU GULIW�

WKHUH ZLOO EHPDQ\ HUURUV LQ WKH WUDQVPLVVLRQ DQG UHFHSWLRQ

RI WKLV VHULDO GDWD� DV GHSLFWHG EHORZ LQ )LJXUH ���
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$FWXDO 'DWD

5HFHLYHG 'DWD

)LJXUH ��� ,OOXVWUDWLRQ RI DQ (UURU 'XH WR 5HFHLYHU 'ULIW

� �

� �

� � � � � � �

�� � ���

)LJXUH �� VKRZV WKH 5HFHLYHU VDPSOLQJ DQ HLJKW ELW VWULQJ

RI GDWD ZLWK ELW SDWWHUQ �������� ,W LV LQWHUHVWLQJ WR QRWH

WKDW� LQ WKLV ILJXUH� WKH 5HFHLYHU VDPSOHG ��������� ,W

VKRXOG EH QRWHG WKDW 5HFHLYHU GULIW FDQ DOVR EH D SUREOHP

LV WKH ORFDO5HFHLYHU LV VORZHU WKDQ WKH UHPRWH7UDQVPLWWHU

FORFN�

,Q JHQHUDO WKH ELW�HUURU�UDWH� IRU WKLV ´XQFRUUHFWHGµ V\VWHP

LV D IXQFWLRQ RI WKH WLPLQJ GLIIHUHQFHV EHWZHHQ WKH 7; DQG

5; ORFDO FORFN VLJQDOV� +RZHYHU� LQ RUGHU WR FRUUHFW IRU

5HFHLYHU 'ULIW DQG WR PLQLPL]H WKH %(5 GXULQJ VHULDO GDWD

WUDQVPLVVLRQ� PDQ\ 8$57V LQ WKH PDUNHW SODFH� HPSOR\

5HFHLYHU 2YHUVDPSOLQJ RI WKH 67$57 ELW� :KHQ WKLV

IHDWXUH LV HPSOR\HG� WKH 5HFHLYHU� XSRQ GHWHFWLRQ RI WKH

67$57 ELW� ZLOO EHJLQ RYHUVDPSOLQJ WKLV 67$57 ELW E\

VRPH LQWHJHU IDFWRU� 7\SLFDOO\� IRU PRVW SUHVHQW GD\

8$57V� WKLV RYHU�VDPSOH IDFWRU LV ��� �7KH ;5��&���

GHYLFH DOVR DFFRPPRGDWHV ��; UHFHLYHU RYHUVDPSOLQJ RI

WKH 67$57 ELW�� 7KHUHIRUH� LQ WKHVH GHYLFHV� ZKHQ WKH

5HFHLYHU GHWHFWV WKH RFFXUUHQFH RI D 67$57 ELW� LW �WKH

5HFHLYHU� ZLOO EHJLQ RYHUVDPSOLQJ WKLV 67$57 ELW E\ D

IDFWRU RI ��� +RZHYHU� DIWHU � ��; FORFN SHULRGV KDV

HODSVHG� WKH UHFHLYHU ZLOO DVVXPH WKLV SRLQW �ZLWKLQ WKH

67$57 ELW� WR EH WKH PLG SRLQW RI WKH ELW SHULRG� DQG ZLOO

FHDVH RYHUVDPSOLQJ RI WKH 67$57 ELW DQG RI WKH

VXEVHTXHQW GDWD� )URP WKLV SRLQW� WKURXJK WKH HQG RI WKH

FKDUDFWHU� WKH 5HFHLYHU ZLOO VDPSOH WKH VHULDO GDWD VWUHDP

DW WKH �; UDWH� 6WDWHG DQRWKHUZD\� RQFH WKH5HFHLYHU KDV

UHDFKHG�ZKDW LW EHOLHYHV WR EH WKHPLG�SRLQW RI WKH67$57

ELW� WKH UHFHLYHU ZLOO� IURP WKDW SRLQW� EHJLQ VDPSOLQJ WKH

VHULDO GDWD DW ��ELW SHULRG LQWHUYDO �VHH )LJXUH ���� $IWHU

WKH 5HFHLYHU KDV UHFHLYHG WKH 6723 ELW� LW ZLOO DZDLW WKH

RFFXUUHQFH RI WKH 67$57 ELW� 2QFH WKH 67$57 ELW KDV

EHHQ GHWHFWHG� WKLV RYHUVDPSOLQJ SURFHGXUH LV UHSHDWHG�
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� � ��; FORFN SHULRGV

&KRVHQ DV
WKH 0LGSRLQW
RI WKH %LW

� %LW 3HULRG

)LJXUH ��� 7KH 7\SLFDO 6DPSOLQJ 3DWWHUQ RI (DFK 5HFHLYHU :LWKLQ WKH ;5��&��� 'HYLFH

7KH RYHUVDPSOLQJ WHFKQLTXH PLWLJDWHV PDQ\ RI WKH VHULDO

GDWD ELW HUURUV E\ DWWHPSWLQJ WR DGMXVW WKH UHFHLYHU

VDPSOLQJSRLQW� WR QHDU WKHPLGSRLQW RI WKHELW SHULRGV� RQD

FKDUDFWHU WR FKDUDFWHU EDVLV� 7KLV DSSURDFK LV VXFFHVVIXO

IRU WZR UHDVRQV�

�� ,W RIIHUV SHULRGLF FRUUHFWLRQ WR WKH 5HFHLYHU VDPSOLQJ

SRLQW

�� ,W OLPLWV WKH 5HFHLYHU GULIW SKHQRPHQRQ �EHWZHHQ

VDPSOLQJSRLQW DGMXVWPHQWV� WR W\SLFDOO\ DWPRVW �� ELWV

�� ELW FKDUDFWHU � SDULW\ DQG 6723 ELWV��

7KHUHIRUH� LI WKH XVHU VHOHFWV WR UHFHLYHGDWD DW D EDXG UDWH

RI ���� EDXG� XSRQ GHWHFWLRQ RI WKH 67$57 ELW� WKH

5HFHLYHU ZLOO EHJLQ VDPSOLQJ WKH GDWD DW ����� [ ���  

������� +]� +RZHYHU� RQFH WKH 5HFHLYHU KDV

RYHUVDPSOHG XS WR WKH �WK ����� N+] FORFN SXOVH� LW ZLOO

PDUN WKLV ORFDWLRQ DV WKHPLGSRLQW RI WKH 67$57 ELW� )URP

WKLV SRLQW RQ� WKH ����� N+] FORFN VLJQDO LV GLYLGHG E\ �� WR

JHQHUDWH WKH VDPSOH FORFN ����� +]� IRU WKH UHPDLQLQJ

GDWD DQG RYHUKHDG ELWV RI WKH FKDUDFWHU�

7KH ;5��&��� GHYLFHV JLYHV WKH XVHU WKH RSWLRQ WR

GHFODUH DQ H[WHUQDO LQSXW FORFN VLJQDO DV HLWKHU D �; RU

��; FORFN VLJQDO� :KHQHYHU WKH XVHU LV JLYHQ D FKRLFH WR

XVH HLWKHU WKH �;RU ��; FORFN VLJQDO �SHU WKH&ORFN6HOHFW

5HJLVWHUV�� WKH XVHU LV DGYLVHG WR DOZD\V XVH WKH ��;

FORFN� LQ RUGHU WR PLWLJDWH WKH HIIHFWV RI UHFHLYHU GULIW� 7KH

XVHU LV IXUWKHU DGYLVHG QHYHU WR XVH WKH �; FORFN IHDWXUHV

RI WKH 48$57� XQOHVV WKH LQFRPLQJ VHULDO GDWD VWUHDP LV

V\QFKURQRXV ZLWK WKH 5HFHLYHU ��;� FORFN�

2�� $SSOLFDWLRQ ([DPSOHV XVLQJ WKH 7LPLQJ &RQWURO
%ORFN

,Q RUGHU WR FODULI\ WKH UROHV RI WKH DVVHWV ZLWKLQ WKH 7LPLQJ

&RQWURO %ORFN� WKUHH H[DPSOHV DUH LQFOXGHG�

([DPSOH $� 8VLQJ WKH %5*

6XSSRVH WKDW WKH XVHUZLVKHV WR UHFHLYHDQG WUDQVPLW GDWD

DW D UDWH RI ����� NESV YLD &KDQQHO $� 7KH XVHU PXVW GR

WKH IROORZLQJ�

�� 8VH D ������ 0+] FU\VWDO RVFLOODWRU DFURVV WKH

;��&/. DQG ;� SLQV� RU GULYLQJ D ������ 0+] 77/

VLJQDO LQWR WKH ;��&/. SLQ �ZLWK WKH ;� SLQ IORDWLQJ��

�� :ULWH �$�� WR &RPPDQG 5HJLVWHU $�

7KLV VWHS ZLOO VHW WKH 7UDQVPLWWHU %5* 6HOHFW ([WHQG ELW

�;  ���

�� :ULWH ���� WR &RPPDQG 5HJLVWHU $�

7KLV VWHS ZLOO VHW WKH 5HFHLYHU %5* 6HOHFW ([WHQG ELW

�;  ���

�� :ULWH �[[[[[[[E WR $&5�

7KLV VWHS VHOHFWV ´%LW 5DWHµ 6HW �� SHU 7DEOH �� RI WKLV

GDWD VKHHW�
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:KHUH WKH E VXIIL[ GHQRWHV D ELQDU\ H[SUHVVLRQ� DQG [

GHQRWHV D ´GRQ·W FDUHµ YDOXH IRU WKH ELQDU\ H[SUHVVLRQ�

�� :ULWH ���� WR &65$�

7KLV VWHS VHWV WKH 5HFHLYH DQG 7UDQVPLW ELW UDWH IRU

&KDQQHO $ WR ����� NESV �SHU 7DEOH �� DQG 7DEOH ����

([DPSOH %� 3URJUDPPLQJ WKH %LW 5DWH YLD WKH
&RXQWHU�7LPHU

6XSSRVH WKH XVHU ZLVKHV WR WUDQVPLW DQG UHFHLYH GDWD DW

���� NESV YLD &KDQQHO %� 3OHDVH QRWH WKDW WKLV SDUWLFXODU

ELW UDWH LV QRW RIIHUHGE\ WKH%5*� ,Q WKLV FDVH WKH XVHU FDQ

GR WKH IROORZLQJ�

�� 'ULYH D � 0+] 77/ VLJQDO LQWR WKH ;��&/. SLQ� ZKLOH

WKH ;� SLQ LV OHIW IORDWLQJ�

�� :ULWH ���� WR &785� DQG ���� WR &7/5��

7KLV VWHSV UHVXOWV LQ &�7 �� JHQHUDWLQJ D VTXDUH ZDYH RI

IUHTXHQF\  � 0+]��>�@  � 0+]�

�� :ULWH ���E WR $&5�>���@

7KLV ZLOO VHW &�7�� LQWR WKH 7LPHU PRGH� DQG VHOHFW WKH

7LPLQJ VRXUFH IRU WKH &�7 WR EH WKH ;��&/. LQSXW�

�� :ULWH ''�� WR &65%�

7KLV ZLOO VSHFLI\ WKDW WKH WLPLQJ VRXUFH IRU WKH 5HFHLYHU

DQG 7UDQVPLWWHU RI &KDQQHO % ZLOO EH GHULYHG IURP &�7���

3OHDVH QRWH WKDW ZKHQ WKH 48$57 LV SURJUDPPHG LQ WKLV

FRQILJXUDWLRQ� WKH &�7 RXWSXW UHSUHVHQWV D ��; RYHU

VDPSOH RI WKH7UDQVPLWWHG DQG5HFHLYHG GDWD� 7KHUHIRUH�

WKH FKLS FLUFXLWU\ ZLOO GLYLGH WKH � 0+] VTXDUH ZDYH E\ ���

MXVW OLNH IRU FORFN VLJQDOV RULJLQDWLQJ IURP WKH %5*�

7KXV� %LW 5DWH  � 0+]���  ���� NESV�

([DPSOH &� 8VLQJ WKH ([WHUQDO ,QSXW 3RUWV

6XSSRVH WKDW� LQ DGGLWLRQ WR UXQQLQJ &KDQQHO % DW ����

NESV �VHH ([DPSOH %�� KH�VKH ZDQWV WR 7UDQVPLW DQG

5HFHLYH GDWD DW � 0ESV YLD &KDQQHO $�

7KH XVHU QHHGV WR SHUIRUP DOO RI WKH VWHSV SUHVHQWHG LQ

([DPSOH %� DORQJ ZLWK WKH IROORZLQJ�

�� :ULWH [[[[��[[E WR WKH 23&5� �2XWSXW 3RUW

&RQILJXUDWLRQ 5HJLVWHU ���

7KLV VWHS DOORZV WKH �0+] VTXDUHZDYH IURP&�7�� WR EH

RXWSXW RQ 23��

1RWH� [  GRQ·W FDUH

7KH E VXIIL[ GHQRWHV D ELQDU\ H[SUHVVLRQ

�� ([WHUQDOO\ FRQQHFW WKH23� SLQ WR WKH ,3� DQG ,3� SLQV�

7KHUHE\ DSSO\LQJ D � 0+] VTXDUH ZDYH LQWR WKHVH WZR

LQSXW SLQV�

�� :ULWH ))�� WR &65$�

7KLV VWHS ZLOO VSHFLI\ WKDW WKH WLPLQJ VRXUFH IRU WKH

7UDQVPLWWHU DQG 5HFHLYHU RI &KDQQHO $ ZLOO EH GHULYHG

IURP LQSXW SLQV ,3� DQG ,3�� UHVSHFWLYHO\� $GGLWLRQDOO\�

WKLV VWHS DOORZ WKH 48$57 KDUGZDUH WR SUHVXPH WKDW

WKHVH LQSXW VLJQDO DUH �; VLJQDOV� +HQFH� WKHUH LV QR

GLYLVLRQ�E\��� RI WKLV VLJQDO� 7KHUHIRUH� WKH ELW UDWH RI

&KDQQHO $ LV DW � 0ESV�

3OHDVH QRWH WKDW LI WKH XVHU ZHUH WR DSSO\ WKLV H[DPSOH�

KH�VKH ZRXOG EH UHVSRQVLEOH IRU HQVXULQJ WKDW WKH

LQFRPLQJ VHULDO GDWD VWUHDP LV V\QFKURQRXV ZLWK WKH �

0+] ��;� FORFN VLJQDO� LQ RUGHU WR PLQLPL]H ELW HUURUV�
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2�� ([SODQDWLRQ RI &ORFN 7LPLQJ 6LJQDOV

7KH SXUSRVH RI WKLV VHFWLRQ LV WR H[SODLQ WKH 'DWD 6KHHW

VSHFLILFDWLRQ RQ WKH 7LPLQJ &RQWURO %ORFN SDUDPHWHUV� ,Q

WKH SDVW� WKLV VXEMHFW KDV EHHQ WKH VRXUFH RI FRQVLGHUDEOH

FRQIXVLRQ E\ QXPHURXV XVHUV�

7KH ;5��&��� 'DWD 6KHHW SUHVHQWV WKH IROORZLQJ

SDUDPHWHU VSHFLILFDWLRQV� LQ WKH ´$& (/(&75,&$/

&+$5$&7(5,67,&6µ

/LPLWV

6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLWV

W&/. ;��&/. �([WHUQDO� +LJK RU /RZ 7LPH ��� QV

I&/. ;��&/. &U\VWDO RU ([WHUQDO )UHTXHQF\ ��� ������ ������ 0+]

W&7& &RXQWHU�7LPHU ([WHUQDO &ORFN +LJK RU /RZ 7LPH �
,3� ,QSXW

��� QV

I&7& &RXQWHU�7LPHU ([WHUQDO &ORFN )UHTXHQF\ � ,3�
,QSXW

� ������ 0+]

W57; 5;& DQG 7;& �([WHUQDO� +LJK RU /RZ 7LPH � YLD
,3�� ,3�� ,3� DQG ,3�

��� QV

I57; 5;& DQG 7;& �([WHUQDO� )UHTXHQF\ � YLD ,3��
,3�� ,3�� DQG ,3�

I57; � ��; ��; � ���� 0+]

I57; � �; �; � ��� 0+]

)LJXUH ��� &ORFN 7LPLQJ

1RZ IRU DQ H[SODQDWLRQ IRU HDFK RI WKHVH SDUDPHWHUV�

- W&/. � ;��&/. �([WHUQDO� +LJK RU /RZ 7LPH

7KH 48$57 HPSOR\V G\QDPLF ORJLF WKURXJKRXW PXFK RI

LWV FLUFXLWU\� 7KHUHIRUH� PLQLPXP OLPLWV RQ W&/. DQG I&/.

DUH QHHGHG LQ RUGHU WR HQVXUH WKDW WKH GHYLFH ZLOO IXQFWLRQ

SURSHUO\� 7KLV SDUDPHWHU MXVW SODFHV D ORZHU OLPLW RQ WKH

DPRXQW RI WLPH DW WKH VLJQDO DSSOLHG WKURXJK WKH ;��&/.

SLQ PXVW UHVLGH DW WKH KLJK DQG ORZ VWDWHV�

- I&/. � ;��&/. &U\VWDO +LJK RU /RZ 7LPH

7KLV SDUDPHWHU VSHFLILHV WKH UDQJH RI IUHTXHQFLHV

SHUPLVVLEOH DW WKH ;��&/. LQSXW� YLD HLWKHU FU\VWDO

RVFLOODWRU RU DSSOLHG 77/ LQSXW VLJQDO� 7KHUHIRUH� WKH XVH

FDQ RQO\ DSSO\ EHWZHHQ ��� DQG ������ 0+] DW WKLV LQSXW�

- W&7& � &RXQWHU�7LPHU ([WHUQDO &ORFN +LJK RU

/RZ 7LPH � ,3��,3�� ,QSXW

7KLV SDUDPHWHU SODFHV D ORZHU OLPLW RQ WKH DPRXQW RI WLPH

WKDW WKH VLJQDO� EHLQJ DSSOLHG WR WKH ,3� DQG ,3�� SLQV� IRU

XVH E\ WKH &RXQWHU�7LPHUV� FDQ UHVLGH DW WKH KLJK DQG ORZ

VWDWHV� 3OHDVH QRWH WKDW WKLV OLPLW KDV QR UHODWLRQVKLS ZLWK

WKH SDUDPHWHU W57;� ZKLFK LV DQRWKHU VSHF DVVRFLDWHG

ZLWK WKH ,3� LQSXW�

I&7& � &RXQWHU�7LPHU ([WHUQDO &ORFN )UHTXHQF\ �
,3��,3�� ,QSXW

7KLV SDUDPHWHU SODFHV DQ XSSHU OLPLW RI WKH LQSXW

IUHTXHQF\ EHLQJ DSSOLHG WR WKH ,3� DQG ,3�� SLQV� IRU XVH

E\ WKH &RXQWHU�7LPHUV� 7KH VSHF EDVLFDOO\ VWDWHV WKDW D

VLJQDO ZLWK IUHTXHQF\ XS WR ������0+] FDQ EH DSSOLHG DW

WKH ,3� DQG ,3�� SLQV� DQG VWLOO EH SURSHUO\ KDQGOHG E\ WKH

&RXQWHU�7LPHUV�

- W57; � 5;& DQG 7;& �([WHUQDO� +LJK RU /RZ 7LPH

� YLD ,3� � ,3�� DQG ,3�� � ,3��

7KLV VSHF SODFHV D ORZHU OLPLW RQ WKH DPRXQW RI WLPH WKDW D

VLJQDO� EHLQJ DSSOLHG DW WKH *HQHUDO 3XUSRVH ,QSXW 3LQV�

,3� � ,3� DQG ,3�� � ,3��� IRU XVH DV WKH 7UDQVPLWWHU DQG

5HFHLYHU&ORFN VRXUFH� FDQ UHVLGH DW WKH KLJK RU ORZVWDWH�

- I57; � 5;& DQG 7;& �([WHUQDO� )UHTXHQF\ � YLD

,3� � ,3�� DQG ,3�� � ,3��

7KLV VSHF SODFHV OLPLWV RQ ERWK WKH �; DQG ��; H[WHUQDO

VLJQDOV WKDW DUH WR EH XVHG WR FORFN WKH 7UDQVPLWWHUV DQG

5HFHLYHUV� ,I WKH XVHU ZLVKHV WR XVH D �; FORFN� KH�VKH

FDQ RQO\ DSSO\ D VLJQDO ZLWK IUHTXHQFLHV XS WR ��� 0+]�

7KLV LQSXW ZLOO UHVXOWV LQ D ELW UDWH RI � 0ESV �VHH ([DPSOH

&�� ,I WKH XVHU ZLVKHV WR XVH D ��; FORFN� KH�VKH FDQ RQO\

DSSO\ D VLJQDO ZLWK IUHTXHQFLHV XS WR ����0+]� 6LQFH WKLV

VLJQDO LV D ��; VLJQDO� WKLV ZLOO UHVXOW LQ D ELW UDWH RI �0ESV�
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,Q VXPPDU\� WKH 48$57 7LPLQJ &RQWURO EORFN JLYHV WKH

XVHU WKH DELOLW\ WR JHQHUDWH YLUWXDOO\ DQ\ EDXG UDWH WKDW KH

RU VKH GHVLUHV� 7KH 7LPLQJ &RQWURO %ORFN JLYHV WKH XVHU

DFFHVV WR WKH IROORZLQJ UHVRXUFHV�

- �� GLIIHUHQW VWDQGDUG ELW UDWHV YLD WKH %5*�

- 7ZR &RXQWHU�7LPHUV� ZKLFK FDQ EH FRQILJXUHG WR

JHQHUDWH ELW UDWHV ZKLFK DUH QRW DYDLODEOH IURP WKH

%5*V�

- ,QSXWV WR WKH 7LPLQJ &RQWURO %ORFN �YLD VRPH ,QSXW

3RUW SLQV� ZKLFK DOORZV WKH XVH RI H[WHUQDO FORFN VLJ�

QDOV WR JHQHUDWH D FXVWRP ELW UDWH�

3� ,1387 3257

7KH ,QSXW 3RUW FRQVLVWVRI ��SDUDOOHO LQSXW SLQV �,3� � ,3����

7KH ,QSXW 3RUW FDQ EH XVHG DV D JHQHUDO SXUSRVH LQSXW RU

WKH 48$57 FDQ EH SURJUDPPHG WR XVH VRPH RI WKHVH

LQSXWV IRU VSHFLDO IXQFWLRQV� 7KH FXUUHQW VWDWH RI WKH LQSXWV

WR WKLV XQODWFKHG SRUW FDQ EH UHDG E\ WKH &38 E\ UHDGLQJ

WKH ,3� UHJLVWHU �IRU WKH ORJLF VWDWHV RI ,3� � ,3� LQSXW SLQV�

RU WKH ,3� UHJLVWHU �IRU WKH ORJLF VWDWHV RI WKH ,3� � ,3�� LQSXW

SLQV�� $ KLJK LQSXW VLJQDO DW WKH ,3Q SLQ UHVXOWV LQ D ORJLF ´�µ

LQ WKH ,3�>Q@ ELW SRVLWLRQ� ZLWKLQ WKH ,3� UHJLVWHU �IRU ,QSXW

3RUW SLQV ,3� � ,3��� 6LPLODUO\� D KLJK LQSXW VLJQDO DW WKH ,3Q

SLQ UHVXOWV LQ D ORJLF ´�µ LQ WKH ,3�>Q � �@ ELW SRVLWLRQ� ZLWKLQ

WKH ,3� UHJLVWHU �IRU ,QSXW 3RUW SLQV ,3� � ,3����

3�� $OWHUQDWH )XQFWLRQV IRU WKH ,QSXW 3RUW

7DEOH �� GHVFULEHV WKH DOWHUQDWH XVHV IRU WKH LQSXW SLQV�

VXFK DV FORFN LQSXWV DQG GDWD IORZ FRQWURO VLJQDOV DQG

LQFOXGHV D EULHI VXPPDU\ DV KRZ WR SURJUDP WKH DOWHUQDWH

IXQFWLRQ� $ UHDG RI WKH ,3 UHJLVWHUVZLOO VKRZ WKH ORJLF VWDWH

DW WKH SLQ� UHJDUGOHVV RI LWV SURJUDPPHG IXQFWLRQ�

,QSXW 3RUW $OWHUQDWH )XQFWLRQ�V� $SSURDFK WR 3URJUDP $OWHUQDWH )XQFWLRQV

,3� �&76$� &OHDU WR 6HQG �&76� LQSXW IRU &KDQQHO $�

1RWH� WKLV LQSXW LV $FWLYH /RZ� IRU WKH &76 IXQF�
WLRQ�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH �&76$ LQSXW E\
VHWWLQJ 05�$>�@  �� )RU D PRUH GHWDLOHG GLVFXVVLRQ RQ WKLV
IXQFWLRQ� SOHDVH VHH 6HFWLRQ 2���

,3� �&76%� &OHDU WR 6HQG �&76� LQSXW IRU &KDQQHO %�

1RWH� 7KLV LQSXW LV $FWLYH /RZ IRU WKH &76 IXQF�
WLRQ�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH �&76% LQSXW E\
VHWWLQJ 05�%>�@  �� )RU D PRUH GHWDLOHG GLVFXVVLRQ RQ WKLV
IXQFWLRQ� SOHDVH VHH 6HFWLRQ 2���

,3� &7�B(;� &RXQWHU�7LPHU � � ([WHUQDO &ORFN ,QSXW� ,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU &RXQWHU�7LPHU �� E\ VHWWLQJ $&5�>���@  >�� �� �@�
)RU D PRUH GHWDLOHG GLVFXVVLRQ LQWR WKH HIIHFW RI WKLV DFWLRQ
SOHDVH VHH 6HFWLRQ 2���

,3� 7;&$B(;� ([WHUQDO &ORFN LQSXW IRU 7UDQVPLWWHU
&KDQQHO $�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 7UDQVPLWWHU RI &KDQQHO $ E\ VHWWLQJ &65$>���@
 >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D ��; &ORFN� RU
&65$>���@  >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �;
&ORFN�

,3� 5;&$B(;� ([WHUQDO &ORFN LQSXW IRU 5HFHLYHU
&KDQQHO $�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 5HFHLYHU RI &KDQQHO $ E\ VHWWLQJ &65$>���@  
>�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D ��; &ORFN� RU
&65$>���@  >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �;
&ORFN�

,3� 7;&%B(;� ([WHUQDO &ORFN LQSXW IRU 7UDQVPLWWHU
&KDQQHO %�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 7UDQVPLWWHU RI &KDQQHO % E\ VHWWLQJ &65%>���@
 >�� �� �� �@ LQ RUGHU WR WUHDWHG DV D ��; &ORFN� RU
&65%>���@  >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �;
&ORFN�

,3� 5;&%B(;� ([WHUQDO &ORFN LQSXW IRU 5HFHLYHU
&KDQQHO %�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 5HFHLYHU RI &KDQQHO % E\ VHWWLQJ &65%>���@  
>�� �� �� �@ LQ RUGHU WR WUHDWHG DV D ��; &ORFN� RU &65%>���@
 >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �; &ORFN�

,3� 1RQH 1�$



;5��&���

��

5HY� ����

,QSXW 3RUW $SSURDFK WR 3URJUDP $OWHUQDWH )XQFWLRQV$OWHUQDWH )XQFWLRQ�V�

,3� �&76&� &OHDU WR 6HQG �&76� LQSXW IRU &KDQQHO &�

1RWH� 7KLV LQSXW LV $FWLYH /RZ IRU WKH &76 IXQF�
WLRQ�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH �&76& LQSXW E\
VHWWLQJ 05�&>�@  �� )RU D PRUH GHWDLOHG GLVFXVVLRQ RQ WKLV
IXQFWLRQ� SOHDVH VHH 6HFWLRQ 5���

,3� �&76'� &OHDU WR 6HQG �&76� LQSXW IRU &KDQQHO '�

1RWH� 7KLV LQSXW LV $FWLYH /RZ IRU WKH &76 IXQF�
WLRQ�

,3� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH �&76' LQSXW E\
VHWWLQJ 05�'>�@  �� )RU D PRUH GHWDLOHG GLVFXVVLRQ RQ WKLV
IXQFWLRQ� SOHDVH VHH 6HFWLRQ 5���

,3�� &7�B(;� &RXQWHU�7LPHU �� ([WHUQDO &ORFN ,QSXW� ,3�� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU &RXQWHU�7LPHU �� E\ VHWWLQJ $&5�>���@  >�� �� �@�
)RU D PRUH GHWDLOHG GLVFXVVLRQ LQWR WKH HIIHFW RI WKLV DFWLRQ
SOHDVH VHH 6HFWLRQ 2���

,3�� 7;&&B(;� ([WHUQDO &ORFN LQSXW IRU 7UDQVPLWWHU
&KDQQHO &�

,3�� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 7UDQVPLWWHU RI &KDQQHO & E\ VHWWLQJ &65&>���@
 >�� �� �� �@ LQ RUGHU WR WUHDWHG DV D ��; &ORFN� RU
&65&>���@  >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �;
&ORFN�

,3�� 5;&&B(;� ([WHUQDO &ORFN LQSXW IRU 5HFHLYHU
&KDQQHO &�

,3�� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 5HFHLYHU RI &KDQQHO % E\ VHWWLQJ &65%>���@  
>�� �� �� �@ LQ RUGHU WR WUHDWHG DV D ��; &ORFN� RU &65%>���@
 >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �; &ORFN�

,3�� 7;&'B(;� ([WHUQDO &ORFN LQSXW IRU 7UDQVPLWWHU
&KDQQHO '�

,3�� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 7UDQVPLWWHU RI &KDQQHO ' E\ VHWWLQJ &65'>���@
 >�� �� �� �@ LQ RUGHU WR WUHDWHG DV D ��; &ORFN� RU
&65'>���@  >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �;
&ORFN�

,3�� 5;&'B(;� ([WHUQDO &ORFN LQSXW IRU 5HFHLYHU
&KDQQHO '�

,3�� FDQ EH SURJUDPPHG WR IXQFWLRQ DV WKH H[WHUQDO FORFN
LQSXW IRU WKH 5HFHLYHU RI &KDQQHO ' E\ VHWWLQJ &65'>���@  
>�� �� �� �@ LQ RUGHU WR WUHDWHG DV D ��; &ORFN� RU &65'>���@
 >�� �� �� �@ LQ RUGHU WR EH WUHDWHG DV D �; &ORFN�

,3�� 1RQH 1�$

1RWH� ´6KDGHGµ ,QSXW 3RUW SLQ DQG $OWHUQDWH )XQFWLRQV DUH RQO\ DYDLODEOH LQ WKH �� 3LQ 3/&& SDFNDJH�

7DEOH ��� /LVWLQJ RI $OWHUQDWH )XQFWLRQ IRU WKH ,QSXW 3RUW

3�� ,QSXW 3RUW &RQILJXUDWLRQ 5HJLVWHUV �,3&5� DQG
,3&5��

&KDQJH RI VWDWH GHWHFWRUV DUH SURYLGHG IRU LQSXW SLQV ,3�

WKURXJK ,3� DQG ,3� WKURXJK ,3��� 7KHVH LQSXWV DUH

VDPSOHG E\ WKH ���� N+] RXWSXW RI WKH %5* ���� NESV [

���� $ KLJK�WR�ORZ RU ORZ�WR�KLJK WUDQVLWLRQ DW WKHVH LQSXW

ODVWLQJ DW OHDVW WZR FORFN SHULRGV �DSSUR[LPDWHO\ ��V� ZLOO

JXDUDQWHH WKDW WKH FRUUHVSRQGLQJ ELW LQ WKH DSSURSULDWH

LQSXW SRUW FKDQJH UHJLVWHU �,3&5� RU ,3&5�� ZLOO EH VHW�

DOWKRXJK LW PD\ EH VHW E\ D FKDQJH RI VWDWH DV VKRUW DV

��V� 7KH ELW IRUPDW RI HDFK RI WKH ,3&5V IROORZV� 7KH

VWDWXV ELWV LQ WKH XSSHU QLEEOH RI WKH ,3&5 �,3&5�>���@ RU

,3&5�>���@� DUH FOHDUHG ZKHQ WKH UHJLVWHU LV UHDG E\ WKH

&38� $Q\ FKDQJH RI VWDWH FDQ DOVR EH SURJUDPPHG WR

JHQHUDWH DQ LQWHUUXSW YLD WKH ´,QSXW 3RUW &KDQJH RI 6WDWHµ

LQWHUUXSW�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

'HOWD ,3� 'HOWD ,3� 'HOWD ,3� 'HOWD ,3� ,3� ,3� ,3� ,3�

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  /RZ

�  +LJK

�  /RZ

�  +LJK

�  /RZ

�  +LJK

�  /RZ

�  +LJK

7DEOH ��� ,QSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU � � ,3&5�
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%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

'HOWD ,3�� 'HOWD ,3�� 'HOWD ,3� 'HOWD ,3� ,3�� ,3�� ,3� ,3�

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  /RZ

�  +LJK

�  /RZ

�  +LJK

�  /RZ

�  +LJK

�  /RZ

�  +LJK

7DEOH ��� ,QSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU � � ,3&5�

,Q RUGHU WR HQDEOH WKH ´,QSXW 3RUW &KDQJH RI 6WDWHµ LQWHUUXSW� RQH PXVW GR WKH IROORZLQJ�

- :ULWH WKH DSSURSULDWH GDWD WR WKH ORZHU QLEEOH RI $&5 �$&5� DQG�RU $&5��� 7KH ELW IRUPDWV IRU ERWK $&5V DUH

SUHVHQWHG EHORZ� 3OHDVH QRWH WKDW WKH DSSOLFDEOH ELWV� ZLWKLQ HDFK RI WKH $&5 UHJLVWHUV� DUH VKDGHG�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

%5* 6HW
6HOHFW

&RXQWHU�7LPHU �� 0RGH DQG 6RXUFH 'HOWD ,3�
,QWHUUXSW

'HOWD ,3�
,QWHUUXSW

'HOWD ,3�
,QWHUUXSW

'HOWD ,3�
,QWHUUXSW

�  6HW�

�  6HW�

6HH 7DEOH � �  2))

�  21

�  2))

�  21

�  2))

�  21

�  2))

�  21

7DEOH ��� $&5�� $X[LOLDU\ &RQWURO 5HJLVWHU �

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

%5* 6HW
6HOHFW

&RXQWHU�7LPHU �� 0RGH DQG 6RXUFH 'HOWD ,3��
,QWHUUXSW

'HOWD ,3��
,QWHUUXSW

'HOWD ,3�
,QWHUUXSW

'HOWD ,3�
,QWHUUXSW

�  6HW�

�  6HW�

6HH 7DEOH � �  2))

�  21

�  2))

�  21

�  2))

�  21

�  2))

�  21

7DEOH ��� $&5� � $X[LOLDU\ &RQWURO 5HJLVWHU �

- 6HWWLQJ ,05�>�@ DQG�RU ,05�>�@�

1RWH� 7KLV ´WZR�WLHUHGµ LQWHUUXSW HQDEOLQJ�GLVDEOLQJ

DSSURDFK� IRU WKH ´,QSXW &KDQJH RI 6WDWHµ LQWHUUXSW DOORZV

WUHPHQGRXV IOH[LELOLW\ IRU WKH XVHU� 6HWWLQJ RU FOHDULQJ WKH

ELWV LQ $&5�>���@ DQG�RU $&5�>���@ DOORZV WKH XVHU WR

VSHFLI\ H[DFWO\ ZKLFK ,QSXW 3RUW SLQV WR EH HQDEOHG �RU

GLVDEOHG� IRU JHQHUDWLQJ WKH ´,QSXW 3RUW &KDQJH RI 6WDWHµ

LQWHUUXSW� 6HWWLQJ RU FOHDULQJ ,05�>�@ DQG�RU ,05�>�@

DOORZV WKH XVHU WR ´JOREDOO\µ HQDEOH RU GLVDEOH WKLV

LQWHUUXSW�

7KH XSSHU QLEEOH RI WKH WZR ,3&5V ZLOO LQGLFDWH ZKLFK RI

WKH HLJKW LQSXW SLQV H[SHULHQFHG WKH ´&KDQJH RI 6WDWH�µ

7KH ORZHU QLEEOH RI HDFK ,3&5 FRQWDLQV WKH SUHVHQW VWDWH

RI WKHVH LQSXW SLQV� 7KHUHIRUH� ZKHQ UHDGLQJ RQH RI WKH

,3&5V� LQ UHVSRQVH WR WKH ´&KDQJH RI 6WDWHµ LQWHUUXSW� WKH

&38 ZLOO GHWHUPLQH�

- 7KH LQSXW SLQ�V� WKDW WRJJOHG

- 7KH ILQDO VWDWH RI WKH FKDQJLQJ LQSXW SLQ�

3�� �� 3LQ 3/&& 3DFNDJHG 48$57V

7KH �� SLQ 3/&& SDFNDJHG48$57V FRPHZLWK RQO\ IRXU

LQSXW SRUW SLQV� ,3�� ,3�� ,3� DQG ,3�� 7KHUHIRUH� WKH RQO\

DOWHUQDWLYH IXQFWLRQV WKDW DUH DYDLODEOH WR WKH GHYLFH �YLD

WKHVH LQSXW SRUW SLQV� DUH WKH &76 �&OHDU WR 6HQG�

IXQFWLRQV IRU HDFK FKDQQHO� ([WHUQDO FORFN LQSXWV DUH QRW

DYDLODEOH LQ WKH �� SLQ 3/&& SDFNDJH RSWLRQ�

4� 287387 3257

7KH 48$57 FRQVLVWV RI DQ �� ELW SDUDOOHO 2XWSXW 3RUW�

7KH2XWSXW 3RUW FDQ EH XVHG DV D JHQHUDO SXUSRVH RXWSXW

RU FDQ EH XVHG IRU RXWSXW WLPLQJ DQG VWDWXV VLJQDOV E\

DSSURSULDWHO\SURJUDPPLQJ RI WKHPRGH UHJLVWHUV �05�$�

%� &� ' DQG 05�$� %� &� '� DQG DOVR WKH RXWSXW SRUW

FRQILJXUDWLRQ UHJLVWHUV�23&5�DQG23&5�� :KHQXVHG

WR RXWSXW VWDWXV VLJQDOV WKH 2XWSXW 3RUW SLQV DUH RSHQ
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GUDLQ� ZKLFK DOORZV WKHLU XVH LQ D ZLUH 25 LQWHUUXSW

VFKHPH�

3URJUDPPLQJ WKH 2XWSXW 3RUW LV D OLWWOH GLIIHUHQW IURP WKH

FRQYHQWLRQDO ZULWHV WR D W\SLFDO SDUDOOHO SRUW RU WKH GDWDEXV�

7KH 2XWSXW 3RUW FLUFXLWU\ FRQVLVWV RI WZR 2XWSXW 3RUW

5HJLVWHUV �235� DQG 235��� DQG WKH �� RXWSXW SRUW SLQV

WKHPVHOYHV� 235� FRQWUROV 2XWSXW 3RUW SLQV 23� � 23�

DQG 235� FRQWUROV 2XWSXW 3RUW SLQV 23� � 23��� 7KH

FRQWHQWV RI WKH 235V DUH FRPSOHPHQWV RI WKH DFWXDO VWDWH

RI WKH 2XWSXW 3RUW SLQV� )RU H[DPSOH� LI WKH ELW 235�>�@ LV

VHW WR D ORJLF ´�µ� WKLV ZLOO UHVXOW LQ WKH 23� 2XWSXW 3RUW SLQ

EHLQJ DW D ORJLF ´�µ� /LNHZLVH� LI WKH ELW 235�>�@ LV VHW WR D

ORJLF ´�µ� WKLV UHVXOWV LQ WKH 23� 2XWSXW 3RUW SLQ EHLQJ DW D

ORJLF ´�µ� 7KH RWKHU WKLQJ WKDW PDNHV SURJUDPPLQJ WKH

SDUDOOHO SRUW D OLWWOH RGG LV WKH SURFHGXUH WKDW RQH PXVW XVH

WR DFFRPSOLVK WKLV IHDW� :KHQZULWLQJ WR WKLV SDUDOOHO RXWSXW

SRUW� RQH PXVW LQYRNH RQH RI WKH IRXU DGGUHVV WULJJHUHG

FRPPDQGV� 6HW 2XWSXW 3RUW %LWV ��� 6HW 2XWSXW 3RUW %LWV

���&OHDU2XWSXW3RUW %LWV��DQG&OHDU2XWSXW 3RUW %LWV���

6HW 2XWSXW 3RUW %LWV �� DQG &OHDU 2XWSXW 3RUW %LWV ��

FRPPDQGV DSSOLHV WR 235� DQG 2XWSXW 3RUW SLQV 23� �

23�� 6LPLODUO\� WKH 6HW 2XWSXW 3RUW %LWV �� DQG &OHDU

2XWSXW 3RUW %LWV �� FRPPDQGV DSSOLHV WR 235� DQG

2XWSXW 3RUW SLQV 23� � 23��� ,W LV LPSRUWDQW WR QRWH WKDW

ZKHQ LQYRNLQJ HLWKHU ´6HW 2XWSXW 3RUW %LWVµ FRPPDQG� WKH

XVHU LV VHWWLQJ WKH ELWV �WR ORJLF ´�µ� LQ WKH DSSURSULDWH 235�

+RZHYHU� WKLV DFWLRQ UHVXOWV LQ VHWWLQJ WKH FRUUHVSRQGLQJ

2XWSXW 3RUW SLQV WR ORJLF ´�µ� GXH WR WKH FRPSOHPHQWDU\

UHODWLRQVKLS EHWZHHQ WKH VWDWH RI WKH 2XWSXW 3RUW SLQV DQG

WKH ELWV LQ WKH 235� /LNHZLVH� ZKHQ HLWKHU &OHDU 2XWSXW

3RUW %LWV FRPPDQG LV LQYRNHG� WKH VSHFLILHG ELWV� ZLWKLQ WKH

FRUUHVSRQGLQJ 235 DUH ´FOHDUHGµ WR ORJLF ´�µ� +RZHYHU�

WKH FRUUHVSRQGLQJ 2XWSXW 3RUW SLQV DUH VHW WR WKH ORJLF ´�µ

VWDWH�

7KH VWDWH RI HDFK ELW ZLWKLQ ERWK RI WKH 235V� IROORZLQJ D

3RZHU�RQ 5HVHW �325�� LV DOO µ�µ� 7KHUHIRUH� WKH VWDWH RI

HDFK 2XWSXW 3RUW SLQ� IROORZLQJ D 325 LV ORJLF ´�µ�

7KH ELWV RI WKH235 FDQ EH VHW DQG FOHDUHG LQGLYLGXDOO\� $

ELW LV VHW E\ WKH DGGUHVV�WULJJHUHG ´6HW 2XWSXW 3RUW %LWV Qµ

FRPPDQG �VHH 7DEOH �� ZLWK WKH DFFRPSDQ\LQJ GDWD� DW

WKH'DWD%XV� VSHFLI\LQJ WKH ELWV� ZLWKLQ WKH235� WR EH VHW

� �  VHW� �  QR FKDQJH�� $ ELW LV FOHDUHG E\ WKH DGGUHVV

WULJJHUHG ¶&OHDU 2XWSXW 3RUW %LWV Qµ FRPPDQG �VHH

7DEOH �� ZLWK WKH DFFRPSDQ\LQJ GDWD� DW WKH 'DWD %XV�

VSHFLI\LQJ WKH ELWV WR EH UHVHW ��  FOHDUHG� � QR FKDQJH��

4�� :ULWLQJ 'DWD WR WKH 235V�2XWSXW 3RUW 3LQV

$V PHQWLRQHG HDUOLHU� WKH VWDWH RI WKH 235V DQG

FRQVHTXHQWO\� WKH 2XWSXW 3RUW SLQV LV FRQWUROOHG E\ IRXU

´$GGUHVV 7ULJJHUHGµ FRPPDQGV�

- 6HW 2XWSXW 3RUW %LWV �� &RPPDQG

- 6HW 2XWSXW 3RUW %LWV �� &RPPDQG

- &OHDU 2XWSXW 3RUW %LWV �� &RPPDQG

- &OHDU 2XWSXW 3RUW %LWV �� &RPPDQG

7KH SURFHGXUH DQG HIIHFW RI XVLQJ WKHVH FRPPDQGV DUH

GLVFXVVHG EHORZ�

4���� 6HW 2XWSXW 3RUW %LWV &RPPDQG

7KH DFWXDO SURFHGXUH XVHG WR LQYRNH WKH ´6(7 287387

3257 %,76 ��µ FRPPDQG LV WKH VDPH DV ZULWLQJ WKH

FRQWHQWV RQ WKH 'DWD %XV �'� � '�� WR 48$57 $GGUHVV

�(�� IRU �23� � 23��� )RU HYHU\ ´�µ WKDW H[LVWV ZLWKLQ WKH

ODWFKHG FRQWHQWV RI WKH 'DWD %XV� WKH FRUUHVSRQGLQJ ELW�

ZLWKLQ 235� LV VHW WR D ORJLF ´KLJKµ� )RU HYHU\ ´�µ WKDW LV

SUHVHQW RQ WKH GDWD EXV DQG LV ZULWWHQ WR 48$57$GGUHVV

�(��� WKH VWDWH RI WKH FRUUHVSRQGLQJ ELW� ZLWKLQ 235� LV

XQFKDQJHG�

:H FRXOG VWDWH WKLV DQRWKHU ZD\ DV� )RU HYHU\ ´�µ WKDW LV

SUHVHQW RQ WKH'DWD%XV� GXULQJ WKH XVH RI WKH ´6HW2XWSXW

3RUW %LWV ��µ FRPPDQG� WKH FRUUHVSRQGLQJ 2XWSXW 3RUW

SLQ LV VHW WR D ORJLF ´ORZµ� $QG IRU HYHU\ ´�µ WKDW LV SUHVHQW

RQ WKH 'DWD %XV� GXULQJ WKLV FRPPDQG� WKH VWDWH RI WKH

FRUUHVSRQGLQJ 2XWSXW 3RUW SLQ LV XQFKDQJHG�

)RU ([DPSOH

6XSSRVH WKDW WKH FRQWHQW RI 235� DUH 235�>���@  >�� ��

�� �� �� �� �� �@� +HQFH� WKH VWDWH RI WKH 2XWSXW 3RUW SLQV

DUH DV IROORZV�

>23��23��23��23��23�� 23��23��23�@  >�� �� �� ��

�� �� �� �@

,I ZH ZULWH WKH IROORZLQJ WR 48$57 $GGUHVV �(���

>'������'�@  >�� �� �� �� �� �� �� �@� WKH UHVXOWLQJ VWDWH RI WKH

2XWSXW 3RUW 5HJLVWHU %LWV IROORZV�

235�>���@  >�� �� �� �� �� �� �� �@�

&RQVHTXHQWO\� WKH VWDWH RI WKH 2XWSXW 3RUW SLQV DUH DV

IROORZV�

>23��23��23��23��23�� 23��23��23�@  >�� �� �� ��

�� �� �� �@
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)LJXUH ��� ,OOXVWUDWLRQ RI WKH ´6HW 2XWSXW 3RUW %LW ��µ &RPPDQG $QG ,WV (IIHFW RQ WKH

2XWSXW 3RUW 5HJLVWHU DQG WKH 6WDWH RI WKH 2XWSXW 3RUW 3LQV

6WDWH RI 2XWSXW 3RUW 3LQV �23� � 23��

,QLWLDO 235�>���@

)LQDO 235�>���@

'DWD %XV� '� � '�
'8$57 $GGUHVV �(K

� � � � � � � � � � � �

� � � �

� � � � � � � �

� � � �

� � � �

� � � � � � � �

7KLV H[DPSOH RI WKH ´6HW 2XWSXW 3RUW %LWV ��µ FRPPDQG LV

LOOXVWUDWHG LQ )LJXUH ���

,Q VXPPDU\� IRU WKH ´6HW 2XWSXW 3RUW %LWV ��µ FRPPDQG�

'Q  �� UHVXOWV LQ QR FKDQJH IRU 235�>Q@� QRU 2XWSXW 3RUW

SLQ 23Q�

'Q  �� UHVXOWV LQ 235>Q@  ´�µ� DQG 2XWSXW 3RUW SLQ�

23Q  ´�µ

7KH ´6HW 2XWSXW 3RUW %LWV ��µ FRPPDQG LV YHU\ VLPLODU WR

WKH ´6HW 2XWSXW 3RUW %LWV ��µ FRPPDQG H[FHSW WKDW WKH

XVHU QRZ ZULWH WR 48$57 DGGUHVV �(� )LJXUH ��$

SUHVHQWV DQ LOOXVWUDWLRQ RI WKH ´6HW 2XWSXW 3RUW %LWV ��µ

FRPPDQG DQG LWV HIIHFW RQ WKH 2XWSXW 3RUW 5HJLVWHU DQG

WKH VWDWH RI WKH 2XWSXW 3RUW SLQV�

)LJXUH ��$� ,OOXVWUDWLRQ RI WKH ´6HW 2XWSXW 3RUW %L7 ��µ &RPPDQG DQG LWV (IIHFW RQ WKH

2XWSXW 3RUW 5HJLVWHU DQG WKH 6WDWH RI WKH 2XWSXW 3RUW 3LQV�

6WDWH RI 2XWSXW 3RUW 3LQV �23�� � 23��

,QLWLDO 235�>���@

)LQDO 235�>���@

'8$57 $GGUHVV �)K

� � � � � � � �

� � � �

� � � � � � � �

� � � �

� � � � � � � �

� � � � � � � �

'DWD %XV� '� � '�
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,Q VXPPDU\� IRU WKH ´6HW 2XWSXW 3RUW %LWV ��µ FRPPDQG�

'Q  �� UHVXOWV LQ QR FKDQJH IRU 235�>Q@� QRU 2XWSXW 3RUW

SLQ 23�Q���

'Q  �� UHVXOWV LQ 235�>Q@  ´�µ� DQG 2XWSXW 3RUW SLQ�

23�Q���  ´�µ

4���� &OHDU 2XWSXW 3RUW %LWV &RPPDQG

7KH SURFHGXUH IRU LQYRNLQJ WKLV FRPPDQG LV YHU\ VLPLODU

WR WKDW IRU ´6HW 2XWSXW 3RUW %LWV &R00$1'Vµ� H[FHSW LQ

WKDW WKH XVHU QRZ ZULWHV WR 48$57 DGGUHVV �) IRU RXWSXW

SRUW SLQV >23������23�@ DQG WR 48$57 DGGUHVV �) IRU

RXWSXW SRUW SLQV >23��� ����� 23�@�

)RU HYHU\ ´�µ WKDW LV ´ZULWWHQµ WR WKLV DGGUHVV� WKH

FRUUHVSRQGLQJ ELW LQ WKH235 UHJLVWHU LV VHW WR D ORJLF ´ORZµ

DQG WKH FRUUHVSRQGLQJ 2XWSXW 3RUW SLQ LV VHW WR D ORJLF

´KLJKµ� )RU HYHU\ ´�µ WKDW LV ZULWWHQ WR WKLV DGGUHVV� WKH

VWDWH RI WKH FRUUHVSRQGLQJ 235 UHJLVWHU ELW� DQG LQ WXUQ

WKH VWDWH RI WKH 2XWSXW 3RUW SLQ LV XQFKDQJHG�

)RU H[DPSOH

6XSSRVH WKDW WKH FRQWHQWV RI WKH 2XWSXW 3RUW 5HJLVWHU ��

235�  >�� �� �� �� �� �� �� �@� &RQVHTXHQWO\� WKH VWDWH RI

WKH 2XWSXW 3RUW SLQV DUH�

>23��23��23��23��23�� 23��23��23�@  >�� �� �� ��

�� �� �� �@

,I ZH ZHUH WR ZULWH >'������'�@  >�� �� �� �� �� �� �� �@ WR

48$57 DGGUHVV �)� WKH UHVXOWLQJ FRQWHQWV RI WKH 2XWSXW

3RUW UHJLVWHU � ZLOO EH�

235�>���@  >�� �� �� �� �� �� �� �@

)XUWKHU� WKH UHVXOWLQJ VWDWH RI WKH 2XWSXW 3RUW SLQV ZLOO EH�

>23��23��23��23��23�� 23��23��23�@  >�� �� �� ��

�� �� �� �@

7KLV H[DPSOH RI WKH ´&OHDU2XWSXW 3RUW %LWV �� µ FRPPDQG

LV LOOXVWUDWHG LQ )LJXUH ���

)LJXUH ��� ,OOXVWUDWLRQ RI WKH ´&OHDU 2XWSXW 3RUW %,7 ��µ &RPPDQG DQG ,WV (IIHFW RQ WKH

2XWSXW 3RUW 5HJLVWHU � DQG WKH 6WDWH RI WKH 2XWSXW 3RUW 3LQV

6WDWH RI 2XWSXW 3RUW 3LQV �23� � 23��

,QLWLDO 235�>���@

)LQDO 235�>���@

'DWD %XV� '� � '�
'8$57 $GGUHVV �(K

� � � �

� � � �

� � � �

� � � �

� � � �

� � � �

� � � �

� � � �

� � � � � � � �

,Q VXPPDU\� IRU WKH ´&OHDU 2XWSXW 3RUW %LWVµ FRPPDQG�

'Q �� UHVXOWV LQ QR FKDQJH IRU235�>Q@ DQGQR FKDQJH LQ

WKH VWDWH RI WKH 2XWSXW 3RUW SLQ� 23Q�

'Q �� UHVXOWV LQ235�>Q@  �� DQG VHWV WKH FRUUHVSRQGLQJ

2XWSXW 3RUW SLQ� 23Q� WR D ORJLF ´�µ�

7KH ´&OHDU2XWSXW 3RUW %LWV��µ FRPPDQG LV YHU\ VLPLODU WR

WKH ´&OHDU 2XWSXW 3RUW %LWV ��µ FRPPDQG H[FHSW WKDW WKH

XVHU QRZ ZULWH WR 48$57 DGGUHVV �)� )LJXUH ��$

SUHVHQWV DQ LOOXVWUDWLRQ RI WKH ´&OHDU 2XWSXW 3RUW %LWV ��µ

FRPPDQG DQG LWV HIIHFW RQ WKH 2XWSXW 3RUW 5HJLVWHU DQG

WKH VWDWH RI WKH 2XWSXW 3RUW SLQV�
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6WDWH RI 2XWSXW 3RUW 3LQV �23�� � 23��

,QLWLDO 235�>���@

)LQDO 235�>���@

'8$57 $GGUHVV �)K

� � � �

� � � �

� � � �

� � � �

� � � �

� � � �

� � � �

)LJXUH ��$� ,OOXVWUDWLRQ RI WKH ´&OHDU 2XWSXW 3RUW %LW ��µ &RPPDQG DQG ,WV (IIHFW RQ

2XWSXW 3RUW 5HJLVWHU � DQG WKH 6WDWH RI WKH 2XWSXW 3RUW 3LQV

� � � � � � � �

'DWD %XV� '� � '�

� � � �

4�� 2XWSXW 3RUW &RQILJXUDWLRQ 5HJLVWHUV �23&5� DQG 23&5��

7KH 2XWSXW 3RUW SLQV FDQ EH XVHG DV *HQHUDO 3XUSRVH 2XWSXW SLQV� RU WKH\ FDQ EH FRQILJXUHG WR XVHG LQ DOWHUQDWH

IXQFWLRQV� 7DEOH �� OLVWV WKH $OWHUQDWH )XQFWLRQV RI HDFK RI WKH 2XWSXW 3RUW SLQV�

2XWSXW 3RUW $OWHUQDWH )XQFWLRQ�V�

23� �576$� 5HTXHVW�WR�6HQG �576� RXWSXW IRU &KDQQHO $� 1RWH� 7KLV RXWSXW LV $FWLYH /RZ IRU WKH 576
IXQFWLRQ�

23� �576%� 5HTXHVW�WR�6HQG �576� RXWSXW IRU &KDQQHO %� 1RWH� 7KLV RXWSXW LV $FWLYH /RZ IRU WKH 576
IXQFWLRQ�

23� 7;&$B��; 2XWSXW� &KDQQHO $ ��; 7UDQVPLWWHU &ORFN 2XWSXW�

7;&$B�; 2XWSXW� &KDQQHO $ �; 7UDQVPLWWHU &ORFN 2XWSXW

5;&$B�;� 2XWSXW� &KDQQHO $ �; 5HFHLYHU &ORFN 2XWSXW�

23� 7;&%B�; 2XWSXW� &KDQQHO % �; 7UDQVPLWWHU &ORFN 2XWSXW�

5;&%B�; 2XWSXW� &KDQQHO % �; 5HFHLYHU &ORFN 2XWSXW�

&�7�B5'<� 7KH &RXQWHU�7LPHU 5HDG\ 2XWSXW IRU &�7 ��� 1RWH� 7KLV RXWSXW LV DQ 2SHQ�'UDLQ RXWSXW
ZKHQ XVHG DV WKH &RXQWHU�7LPHU 5HDG\ 2XWSXW�

23� 5;5'<��))8//B$ 2XWSXW� &KDQQHO $ 5HFHLYHU 5HDG\�),)2 )XOO ,QGLFDWRU� 1RWH� 7KLV LV DQ 2SHQ�
'UDLQ� $FWLYH�ORZ RXWSXW IRU WKH 5;5'<�))8//B$ IXQFWLRQ�

23� 5;5'<��))8//B% 2XWSXW� &KDQQHO % 5HFHLYHU 5HDG\�),)2 )XOO ,QGLFDWRU� 1RWH� 7KLV LV DQ 2SHQ�
'UDLQ� $FWLYH�ORZ RXWSXW IRU WKH 5;5'<�))8//B% IXQFWLRQ�

23� �7;5'<B$ 2XWSXW� &KDQQHO $ 7UDQVPLWWHU 5HDG\ ,QGLFDWRU� 7KLV LV DQ 2SHQ�'UDLQ� $FWLYH�ORZ RXWSXW
IRU WKH 7;5'<B$ IXQFWLRQ�

23� �7;5'<B% 2XWSXW� &KDQQHO % 7UDQVPLWWHU 5HDG\ ,QGLFDWRU� 7KLV LV DQ 2SHQ�'UDLQ� $FWLYH�ORZ RXWSXW
IRU WKH 7;5'<B% IXQFWLRQ�

23� �576&� 5HTXHVW�WR�6HQG �576� RXWSXW IRU &KDQQHO &� 1RWH� 7KLV RXWSXW LV DQ 2SHQ�'UDLQ� $FWLYH /RZ
VLJQDO IRU WKH 576 IXQFWLRQ�

23� �576'� 5HTXHVW�WR�6HQG �576� RXWSXW IRU &KDQQHO '� 1RWH� 7KLV RXWSXW LV DQ 2SHQ�'UDLQ� $FWLYH /RZ
VLJQDO IRU WKH 576 IXQFWLRQ�
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2XWSXW 3RUW $OWHUQDWH )XQFWLRQ�V�

23�� 7;&&B�;� &KDQQHO & �; 7UDQVPLWWHU &ORFN 2XWSXW

7;&&B��;� &KDQQHO & ��; 7UDQVPLWWHU &ORFN 2XWSXW�

5;&&B�;� &KDQQHO % �; 5HFHLYHU &ORFN 2XWSXW�

23�� 7;&'B�;� &KDQQHO ' �; 7UDQVPLWWHU &ORFN 2XWSXW

5;&'B�;� &KDQQHO % �; 5HFHLYHU &ORFN 2XWSXW�

&�7�B5'<� 7KH &RXQWHU�7LPHU 5HDG\ 2XWSXW IRU &�7 ��� 1RWH� 7KLV RXWSXW LV DQ 2SHQ�'UDLQ RXWSXW
ZKHQ XVHG DV WKH &RXQWHU�7LPHU 5HDG\ 2XWSXW�

23�� 5;5'<��))8//B&� &KDQQHO & 5HFHLYHU 5HDG\�),)2 )XOO ,QGLFDWRU� 1RWH� 7KLV LV DQ 2SHQ�'UDLQ�
$FWLYH�ORZ RXWSXW IRU WKH 5;5'<�))8//B& IXQFWLRQ�

23�� 5;5'<��))8//B'� &KDQQHO ) 5HFHLYHU 5HDG\�),)2 )XOO ,QGLFDWRU� 1RWH� 7KLV LV DQ 2SHQ�'UDLQ�
$FWLYH�ORZ RXWSXW IRU WKH 5;5'<�))8//B' IXQFWLRQ�

23�� �7;5'<B&� &KDQQHO & 7UDQVPLWWHU 5HDG\ ,QGLFDWRU� 7KLV LV DQ 2SHQ�'UDLQ� $FWLYH�ORZ RXWSXW IRU WKH
7;5'<B& IXQFWLRQ�

23�� �7;5'<B'� &KDQQHO ' 7UDQVPLWWHU 5HDG\ ,QGLFDWRU� 7KLV LV DQ 2SHQ�'UDLQ� $FWLYH�ORZ RXWSXW IRU WKH
7;5'<B' IXQFWLRQ�

1RWH� 7KH ´VKDGHGµ 2XWSXW 3RUW SLQ DOWHUQDWH IXQFWLRQV DUH RQO\ DYDLODEOH LQ WKH �� SLQ 3/&& SDFNDJH RSWLRQ�

7DEOH ��� /LVWLQJ RI WKH $OWHUQDWH )XQFWLRQV IRU WKH 2XWSXW 3RUW

0DQ\ RI WKH $OWHUQDWH )XQFWLRQV RI WKH YDULRXV 2XWSXW 3RUW SLQV DUH VHOHFWHG E\ ZULWLQJ WKH DSSURSULDWH GDWD WR WKH

23&5V� 7KH ELW IRUPDW RI WKHVH WZR UHJLVWHUV IROORZV�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

23� 23� 23� 23� 23� 23�

�  235�>�@

�  �7;5'<%

�  235�>�@

�  �7;5'<$

�  235�>�@

�  5;5'<��))8//%

�  235�>�@

�  5;5'<��))8//$

��  235�>�@

��  &�7 �� 2XWSXW

��  7;&% ��;�

��  5;&% ��;�

��  235�>�@

��  7;&$ ���;�

��  7;&$ ��;�

��  5;&$ ��;�

7DEOH ��� 2XWSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU � � 23&5�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

23�� 23�� 23�� 23�� 23�� 23��

�  235�>�@

�  �7;5'<'

�  235�>�@

�  �7;5'<&

�  235�>�@

�  5;5'<��))8//'

�  235�>�@

�  5;5'<��))8//&

��  235�>�@

��  &�7 �� 2XWSXW

��  7;&' ��;�

��  5;&' ��;�

��  235�>�@

��  7;&& ���;�

��  7;&&��;�

��  5;&&��;�

7DEOH ��� 2XWSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU � � 23&5�

1RWH� WKH23&5V RQO\ DGGUHVVHV WKH DOWHUQDWH IXQFWLRQV IRU2XWSXW 3RUW SLQV�23� �23� DQG23�� � 23��� 23��23��

23�DQG23�DVVXPH WKHLU576UROHV LI HLWKHU05�Q>�@ � RU05�Q>�@  �� 6HWWLQJ WKRVH0RGH5HJLVWHU ELWV HQDEOHV WKH

576 IXQFWLRQ� 2WKHUZLVH� WKHVH WZR SRUWV ZLOO RQO\ EH *HQHUDO 3XUSRVH 2XWSXW 3RUWV�
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4�� �� 3LQ 3/&& 3DFNDJHG 48$57V

7KH �� SLQ 3/&&SDFNDJHG GHYLFHV KDYH RQO\ IRXU RXWSXW

SRUWV� 23�� 23�� 23� DQG 23�� +HQFH WKH HIIHFW RI WKH

´6HW 2XWSXW 3RUW %LWVµ DQG ´&OHDU 2XWSXW 3RUW %LWVµ

FRPPDQGV RQO\ HIIHFWV WKHVH IRXU SLQV� $GGLWLRQDOO\� WKH

23&5 UHJLVWHUV KDYH QR HIIHFW RQ WKH SHUIRUPDQFH RI WKH

�� SLQ SDFNDJHG 48$57� VLQFH WKHVH UHJLVWHUV DOORZ WKH

XVHU WR VSHFLI\ WKH DOWHUQDWH IXQFWLRQV IRU 2XWSXW 3RUW SLQV

23� � 23�� DQG 23�� � 23��� +HQFH� �576$� �576%�

�576& DQG �576' DUH WKH RQO\ DOWHUQDWLYH RXWSXW SRUW SLQ

IXQFWLRQV DYDLODEOH WR WKLV YHUVLRQ RI WKH ;5��&����

5� 6(5,$/ &+$11(/6 $� %� & DQG '

(DFK VHULDO FKDQQHO RI WKH 48$57 FRPSULVHV D

IXOO�GXSOH[ DV\QFKURQRXV UHFHLYHU DQG WUDQVPLWWHU� 7KH

IRXU FKDQQHOV FDQ LQGHSHQGHQWO\ VHOHFW WKHLU RSHUDWLQJ

IUHTXHQF\ �IURP WKH %5*� WKH &�7�� RU &�7��� RU DQ

H[WHUQDO FORFN� DV ZHOO DV RSHUDWLQJ PRGH� %HVLGHV WKH

QRUPDOPRGH LQZKLFK WKH UHFHLYHU DQG WUDQVPLWWHU RI HDFK

FKDQQHO RSHUDWH LQGHSHQGHQWO\� WKH 48$57 FDQ EH

FRQILJXUHG WR RSHUDWH LQ YDULRXV ORRSLQJPRGHV�ZKLFKDUH

XVHIXO IRU ORFDO DQG UHPRWH GLDJQRVWLFV� DV ZHOO DV LQ D

ZDNH XS PRGH XVHG IRU PXOWL�GURS DSSOLFDWLRQV�

,Q WKLV VHFWLRQ FHUWDLQ V\PEROV ZLOO EH XVHG WR GHQRWH

FHUWDLQ DVSHFWV RI WKH 7UDQVPLWWHU DQG 5HFHLYHU� 7KH

GHILQLWLRQ RI VRPH RI WKHVH V\PEROV IROORZV�

7;'Q � 7UDQVPLWWHU �6HULDO� 'DWD 2XWSXW IRU &KDQQHO Q

7;&Q � 7UDQVPLWWHU &ORFN 6LJQDO IRU &KDQQHO Q

5;'Q � 5HFHLYHU �6HULDO� 'DWD ,QSXW IRU &KDQQHO Q

5;&Q � 5HFHLYHU &ORFN 6LJQDO IRU &KDQQHO Q�

7KLV VHFWLRQ RI WKH GDWD VKHHW GLVFXVVHV WKH UHVRXUFHV

WKDW DUH DYDLODEOH WR HDFK FKDQQHO� 7KHVH UHVRXUFHV DUH

OLVWHG EHORZ�

- 7UDQVPLWWHU �7UDQVPLW +ROGLQJ 5HJLVWHU DQG 7UDQVPLW

6KLIW 5HJLVWHU�

- 5HFHLYHU �5HFHLYH +ROGLQJ 5HJLVWHU DQG 5HFHLYH

6KLIW 5HJLVWHU�

- 6WDWXV 5HJLVWHU

- 0RGH 5HJLVWHUV

- &RPPDQG 5HJLVWHU �6HH 6HFWLRQ 0��� &RPPDQG

'HFRGLQJ�

- &ORFN 6HOHFW 5HJLVWHU �6HH 6HFWLRQ 2� 7LPLQJ

&RQWURO %ORFN�

5�� 7UDQVPLWWHU �765 DQG 7+5�

7KH WUDQVPLWWHU DFFHSWV SDUDOOHO GDWD IURP WKH &38 DQG

FRQYHUWV LW WR D VHULDO ELW VWUHDP ZKHUH LW LV RXWSXW DW WKH

7;'Q SLQ� DGGLQJ VWDUW� VWRS DQG RSWLRQDO SDULW\ ELWV DV

UHTXLUHG E\ WKH DV\QFKURQRXV SURWRFRO�

(DFK WUDQVPLWWHU FRQVLVWV RI D 7UDQVPLW 6KLIW UHJLVWHU �765�

DQG D 7UDQVPLW +ROGLQJ 5HJLVWHU �7+5�� 7KH 7+5 LV

DFWXDOO\ D � E\WH ),)2� )LJXUH �� SUHVHQWV D VLPSOLILHG

LOOXVWUDWLRQ RI WKH 765 DQG 7+5� 7KH &38 LQLWLDWHV WKH

WUDQVPLVVLRQ RI VHULDO GDWD E\ ZULWLQJ FKDUDFWHU GDWD WR WKH

7+5� 7KH FKDUDFWHU ZLOO EH ORDGHG LQWR DQG SURFHVVHG

WKURXJK WKH ),)2� XQWLO LW UHDFKHV WKH 765� 'XULQJ WKH

WUDQVLWLRQ IURP WKH 7+5 WR WKH 765� WKH FKDUDFWHU GDWD LV

VHULDOL]HGDQG LV WUDQVPLWWHGRXW RI WKHFKLS YLD WKH7;'QSLQ�
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7;'Q

2XWJRLQJ
6HULDO 'DWD

7UDQVPLW +ROGLQJ 5HJLVWHU

7UDQVPLW 6KLIW 5HJLVWHU

7UDQVPLWWHU &ORFN �IURP 7LPLQJ %ORFN�
7;&Q

)URP 'DWD %XV�
3DUDOOHO 'DWD IURP
WKH &38

)LJXUH ��� $ 6LPSOLILHG 'UDZLQJ 'HSLFWLQJ WKH 7UDQVPLW 6KLIW 5HJLVWHU DQG WKH 7UDQVPLW +ROGLQJ 5HJLVWHU

:KHQHYHU D WUDQVPLWWHU LV LGOH RU LQDFWLYH� WKH 7;'Q

RXWSXW IRU WKDW SDUWLFXODU FKDQQHO ZLOO EH FRQWLQXRXVO\

PDUNLQJ �DW D ORJLF ´KLJKµ�� +RZHYHU� MXVW SULRU WR WKH

WUDQVPLVVLRQ RI D FKDUDFWHU� WKH WUDQVPLWWHU DOHUWV WKH

UHFHLYHU E\ JHQHUDWLQJ D ´67$57µ ELW� 7KH 67$57 ELW LV

EDVLFDOO\ WKH7;'QRXWSXW WRJJOLQJ ´ORZµ IRU RQH ELW SHULRG�

IROORZLQJ DQ LGOH SHULRG RU WKH 6723 ELW RI WKH SUHFHGLQJ

FKDUDFWHU� ,PPHGLDWHO\ DIWHU WUDQVPLVVLRQ RI WKH 67$57

ELW� WKH OHDVW VLJQLILFDQW ELW RI WKH FKDUDFWHU ZLOO EH VHQW

ILUVW� IROORZHG E\ SURJUHVVLYHO\PRUH VLJQLILFDQW ELWV� ,I WKH

FRPPXQLFDWLRQ SURWRFRO FDOOV IRU LW� WKH 7UDQVPLWWHU ZLOO

VHQG D ´SDULW\µ ELW EHWZHHQ WKH PRVW VLJQLILFDQW ELW RI WKH

FKDUDFWHU DQG WKH 6723 ELW� )LJXUH �� SUHVHQWV WKH

ZDYHIRUP �IRUPDW� RI WKH WUDQVPLWWHU �7;'Q� RXWSXW� ,Q

WKLV FDVH� WKH WUDQVPLWWHU LV VHQG �'���ZLWK ��1�� SURWRFRO

�� ELWV SHU FKDUDFWHU� 1R�SDULW\� ��6WRS %LW��

6WDUW %LW

� � � � � � � �

6WRS %LW

7UDQVPLWWHU ,GOH
RU 6WRS %LW

7;'Q

)LJXUH ��� 7KH 2XWSXW :DYHIRUP RI WKH 7UDQVPLWWHU :KLOH 6HQGLQJ �' ���1�� 3URWRFRO�

7KH48$57FDQ EH SURJUDPPHG WR JHQHUDWH DQ ,QWHUUXSW

5HTXHVW WR WKH &38 E\ VHWWLQJ ,05�>�@� ,05�>�@� ,05�>�@

DQG ,05�>�@ IRU &KDQQHOV $� %� &� DQG ' UHVSHFWLYHO\� ,Q

WKLV FDVH� WKH 48$57 ZRXOG JHQHUDWH DQ ,QWHUUXSW

5HTXHVW DQ\WLPH D 7UDQVPLWWHU 7+5 DQG 765 DUH HPSW\

RI FKDUDFWHUV� 7KH &38 FDQ VHUYLFH WKLV LQWHUUXSW UHTXHVW

E\ ZULWLQJ D FKDUDFWHU WR WKH HPSW\ 7+5�
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7KH 7UDQVPLWWHU FDQ EH HQDEOHG RU GLVDEOHG YLD WKH

&RPPDQG5HJLVWHU �VHH6HFWLRQ0���� ,I WKH FRPPDQG LV

LVVXHG WR GLVDEOH WKH WUDQVPLWWHU� ZKLOH WKHUH DUH VWLOO

FKDUDFWHUV LQ WKH 7+5 DQG 765� WKH 7UDQVPLWWHU ZLOO

FRQWLQXH WUDQVPLWWLQJ DOO RI WKH UHPDLQLQJ GDWD ZLWKLQ WKH

7+5 DQG 765� XQWLO WKH\ DUH FRPSOHWHO\ HPSW\ RI

FKDUDFWHUV� 1R QHZ FKDUDFWHUV FDQ EH ZULWWHQ WR WKH 7+5

RQFH WKH ´'LVDEOH 7UDQVPLWWHUµ FRPPDQG KDV EHHQ

LVVXHG�

5�� 5HFHLYHU �565 DQG 5+5�

7KH IXQFWLRQ RI WKH VHULDO UHFHLYHU LV WR UHFHLYH VHULDO GDWD

DW WKH 5;'Q LQSXW� DQG FRQYHUW LW WR SDUDOOHO GDWD� ZKHUH LW

FDQ EH UHDG E\ WKH &38� 7KH UHFHLYHU LV DOVR UHVSRQVLEOH

IRU FRPSXWLQJ DQG FKHFNLQJ SDULW\� LI SDULW\ LV EHLQJ XVHG�

7KH UHFHLYHU FRQVLVWV RI WKH5HFHLYH 6KLIW 5HJLVWHU �565�

DQG D 5HFHLYH +ROGLQJ 5HJLVWHU �5+5�� 7KH 5+5 LV� LQ

HVVHQFH�D WKUHH E\WH),)2� 7KH UHFHLYHU UHFHLYHVGDWD DW

WKH5;'Q SLQ� ZKHUH LW LV VHULDOO\ VKLIWHG WKURXJK WKH 565�

$IWHUZDUGV� WKH GDWD LV FRQYHUWHG WR SDUDOOHO IRUPDW� DQG LV

WUDQVIHUUHG WR WKH 5+5� 7KLV FKDUDFWHU LV WKHQ SURFHVVHG

WKURXJK WKH � E\WHV RI ),)2� 2QFH WKH UHFHLYHG FKDUDFWHU

UHDFKHV WKH WRS RI WKH ),)2� LW FDQ EH ´SRSSHGµ RU UHDG E\

WKH &38� ZKHQ LW UHDGV WKH 5+5� )LJXUH �� GHSLFWV D

VLPSOLILHG GUDZLQJ RI WKH 5HFHLYHU�

5HFHLYH 6KLIW 5HJLVWHU
5;'Q

,QFRPLQJ
6HULDO 'DWD

5HFHLYH
+ROGLQJ
5HJLVWHU

5HFHLYHU &ORFN �IURP 7LPLQJ %ORFN�
5;&Q

7R 'DWD %XV
7R EH UHDG E\ WKH &38

)LJXUH ��� $ 6LPSOLILHG 'UDZLQJ RI WKH 5HFHLYHU 6KLIW 5HJLVWHU DQG 5HFHLYHU +ROGLQJ 5HJLVWHU

7KH UHFHLYHU IXQFWLRQV E\ VHQVLQJ WKH YROWDJH OHYHO DW WKH

5;'Q LQSXW� :KHQ WKH IDU�HQG WUDQVPLWWHU LV LGOH� LWV7;'Q

RXWSXW �DQG FRQVHTXHQWO\� WKH 5;'Q LQSXW� LV

FRQWLQXRXVO\ ´PDUNLQJµ� 'XULQJ WKLVSHULRG WKH5HFHLYHU LV

LQDFWLYH DQG LV QRW UHFHLYLQJ RU SURFHVVLQJ DQ\ GDWD�

+RZHYHU� ZKHQ WKH IDU�HQG WUDQVPLWWHU VHQGV WKH 67$57

ELW� �ZLWK LWV 7;'Q RXWSXW WRJJOLQJ ´ORZµ�� D UHFHLYHU FORFN�

ZKLFK LV �� WLPHV WKH EDXG UDWH �ZLWK WKH ��[ FORFN�� ZLOO

VWDUW VDPSOLQJ WKLV 67$57 ELW� ,I WKH UHFHLYHU GHWHUPLQHV

WKDW LWV 5;'Q LQSXW LV VWLOO ´ORZµ DIWHU LWV �WK VDPSOH� WKHQ

WKH UHFHLYHU KDUGZDUH FRQVLGHUV WKLV VLJQDO WR EH D YDOLG

67$57 ELW� ,I WKH 5;'Q LQSXW LV QRW ´ORZµ DW WKH �WK

VDPSOH� WKH 5HFHLYHU ZLOO LJQRUH WKLV GRZQZDUG SXOVH DV

´QRLVHµ� )URP WKLV �WK VDPSOH RQ� WKH 5HFHLYHU ZLOO

VDPSOH HDFK VXFFHVVLYH ELW DW RQH ELW�SHULRG LQWHUYDOV

���EDXG UDWH� ZLWK WKH �[ FORFN� 7KH SXUSRVH RI WKLV ��[

&ORFN LV WKHQ WZR�IROG�

�� 7R YHULI\ WKDW WKH GHWHFWHG ´ORZµ OHYHO LQ WKH5;'Q LQSXW

LV LQGHHG D 67$57 ELW�

�� 7R HVWDEOLVK WKH SKDVH UHODWLRQVKLS EHWZHHQ WKH �[ ELW

VDPSOLQJ FORFN� DQG WKH LQFRPLQJ VHULDO GDWD VWUHDP�

7KH LGHD LV WR VDPSOH HDFK GDWD ELW LQ WKH PLGGOH RI LWV

ELW SHULRG�

3OHDVH QRWH WKDW LI D ��; FORFN LV VHOHFWHG IRU WKH UHFHLYHU�

WKLV RYHU�VDPSOLQJ SURFHGXUH RFFXUV ZLWK HDFK DQG HYHU\

VWDUW ELW�
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7KH UHFHLYHU ZLOO FRQWLQXH WR VDPSOH �DQG UHFHLYH� HDFK ELW

RI WKH FKDUDFWHU WKDW IROORZV WKH 67$57 ELW� DW RQH�ELW WLPH

LQWHUYDOV� 8SRQ UHFHSWLRQ RI WKH FKDUDFWHU·V 06% WKH

UHFHLYHU ZLOO FKHFN SDULW\ �LI SURJUDPPHG� RU ZLOO VDPSOH IRU

WKH 6723 ELW� ,I WKH 5HFHLYHU VDPSOHV D PDUN FRQGLWLRQ DW

WKLV WLPH DQG WKH SDULW\ FKHFN �LI DQ\� ZDV YDOLG� D

VXFFHVVIXO UHFHSWLRQ RI WKH FKDUDFWHU LV SUHVXPHG� DQG WKH

5HFHLYHU ZLOO SUHSDUH WR VHQVH DQG RYHUVDPSOH WKH

RFFXUUHQFH RI WKH 67$57 ELW IRU WKH QH[W FKDUDFWHU�

5HFHLYHU (UURUV

,I WKH5HFHLYHU GRHVQRW VDPSOHD ´PDUNµ� DW WKH SUHVXPHG

WLPH RI WKH 6723 ELW� D )UDPLQJ (UURU �)(� LV IODJJHG E\

VHWWLQJ� 65Q>�@  �� ,I� XSRQ FRPSOHWH UHFHSWLRQ RI WKH

FKDUDFWHU� WKH VXEVHTXHQW SDULW\ FKHFN LV LQFRUUHFW� D

3DULW\ (UURU �3(� LV IODJJHG E\ VHWWLQJ 65Q>�@  �� ,I WKH

5+5 ZDV IXOO� DQG DQRWKHU FKDUDFWHU H[LVWHG LQ WKH 565�

DQG LI PRUH GDWD HQWHUV WKH48$57YLD WKH FRUUHVSRQGLQJ

5;'Q SLQ� WKHQ WKH FKDUDFWHU LQ WKH 565 ZLOO EH

RYHUZULWWHQ� DQG D 5HFHLYHU 2YHUUXQ (UURU �2(� FRQGLWLRQ

ZLOO EH IODJJHG LQ WKH 6WDWXV 5HJLVWHU �65Q>�@  ��� 7KLV

SKHQRPHQRQ REYLRXVO\ UHVXOWV LQ D ORVV RI GDWD�

)LQDOO\ LI WKH 5;'Q LQSXW LV KHOG DW WKH VSDFH FRQGLWLRQ IRU

DQ HQWLUH FKDUDFWHU SHULRG� DQG QR 6723 ELW ZDV GHWHFWHG

�6723 ELW VDPSOLQJ UHVXOWHG LQ D VSDFH�� D 5HFHLYHG

%UHDN �5%� FRQGLWLRQ LV SUHVXPHG� :KHQ WKLV FRQGLWLRQ LV

GHWHFWHG VHYHUDO WKLQJV KDSSHQ�

�� 7KH ´5HFHLYHG %UHDNµ FRQGLWLRQ LV IODJJHG LQ WKH

6WDWXV 5HJLVWHU �65Q>�@  ���

�� 7KH ´%UHDNµ FKDUDFWHU LV ORDGHG LQWR WKH5+5� +RZHYHU�

QR IXUWKHU GDWD LV UHFHLYHG RU ORDGHG LQWR WKH 5+5 XQWLO

WKH 5;'Q LQSXW UHWXUQV WR WKH ´PDUNµ FRQGLWLRQ�

�� 7KH FRUUHVSRQGLQJ ´'HOWD %UHDNµ LQWHUUXSW LV

UHTXHVWHG �LI SURJUDPPHG�DQG IODJJHG LQ WKH ,QWHUUXSW

6WDWXV 5HJLVWHU�

2QFH WKH 5;'Q LQSXW UHWXUQV WR WKH ´PDUNµ FRQGLWLRQ�

VXEVHTXHQW FKDUDFWHUV ZLOO EH ORDGHG LQWR WKH 5+5� DQG

WKH FRUUHVSRQGLQJ ´'HOWD %UHDNµ LQWHUUXSW FRQGLWLRQ ZLOO

RQFH DJDLQ EH UHTXHVWHG �LI SURJUDPPHG� DQG IODJJHG LQ

WKH ,QWHUUXSW 6WDWXV 5HJLVWHU�

7KH 48$57 FDQ EH SURJUDPPHG WR JHQHUDWH DQ ,QWHUUXSW

5HTXHVW WR WKH &38 LI D 5;5'< �5HFHLYHU 5HDG\� RU D

))8// �),)2 )XOO� &RQGLWLRQ H[LVWV ZLWKLQ DQ\ RI WKH IRXU

FKDQQHOV� $ 5;5'< &RQGLWLRQ H[LVWV ZKHQ DW OHDVW RQH

FKDUDFWHU RI GDWD H[LVWV ZLWKLQ WKH 5+5� DQG LV XOWLPDWHO\

ZDLWLQJ WR EH ´SRSSHGµ DQG UHDG E\ WKH &38� 7KH ))8//

FRQGLWLRQ H[LVWV ZKHQ WKH 5+5 LV FRPSOHWHO\ IXOO DQG FDQQRW

DFFHSW DQ\ QHZ FKDUDFWHUV IURP WKH 565 XQWLO WKH &38 KDV

UHDG RU ´SRSSHGµ WKH ),)2� 7KH XVHU FDQ VHOHFW WKH

,QWHUUXSW 5HTXHVW WR RFFXU GXH WR HLWKHU �EXW QRW ERWK� WKH

5;5'< RU ))8// FRQGLWLRQ YLD WKH &KDQQHO 0RGH

5HJLVWHUV� 7KHVH LQWHUUXSWV DUH HQDEOHG E\ VHWWLQJ ,05�>�@�

,05�>�@� ,05�>�@ DQG ,05�>�@ IRU &KDQQHOV $� %� &� DQG '

UHVSHFWLYHO\�

(DFK FKDQQHO LV HTXLSSHG ZLWK QXPHURXV RWKHU UHJLVWHUV

WKDW DUH XVHG WR SURYLGH FRQWURO DQG PRQLWRULQJ RI WKHVH

FKDQQHOV� 6RPH RI WKHVH UHJLVWHUV ZHUH GLVFXVVHG LQ

HDUOLHU VHFWLRQV RI WKH GDWD VKHHW� +RZHYHU� D GHWDLOHG

GLVFXVVLRQ RI WKH UHPDLQGHU RI WKHVH UHJLVWHUV DUH

SUHVHQWHG EHORZ�

5�� 0RGH 5HJLVWHUV� 05�Q DQG 05�Q

7KH 0RGH 5HJLVWHUV� DOORZ WKH XVHU WR VSHFLI\ RI WKH

SURWRFRO SDUDPHWHUV WKDW KH�VKH ZLVK WKH FKDQQHO WR UXQ

DW� 7KHVH UHJLVWHUV DOVR DOORZ WKH XVHU WR FRQILJXUH WKH

48$57 FKDQQHOV WR HQJDJH LQ PRGHP KDQGVKDNLQJ

WHFKQLTXHV� 7KH ELWV RI HDFK RI WKHVH UHJLVWHUV DUH

GLVFXVVHG EHORZ�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

5[ 576

&RQWURO

5[ ,QWHUUXSW

6HOHFW

(UURU 0RGH 3DULW\ 0RGH

6HOHFW

3DULW\6HOHFW 1XPEHU RI %LWV

SHU &KDUDFWHU

�  1R

�  <HV

� 5[5'<

� ))8//

� &KDUDFWHU

� %ORFN

��  :LWK 3DULW\

��  )RUFH 3DULW\

��  1R 3DULW\

��  0XOWL�'URS 0RGH

�  (YHQ

�  2GG

��  �

��  �

��  �

��  �

7DEOH ��� 0RGH 5HJLVWHUV � 05�$� 05�%� 05�&� 05�'

05�Q IRU HDFK FKDQQHO LV DFFHVVHG ZKHQ WKH FKDQQHO·V 05 SRLQWHU SRLQWV WR 05�� 7KH SRLQWHU LV VHW WR 05�Q E\ D

KDUGZDUH 5HVHW RU E\ D ´5HVHW 0U 3RLQWHUµ FRPPDQG LQYRNHG YLD WKH FKDQQHO·V FRPPDQG UHJLVWHU� $IWHU DQ\ UHDG RU

ZULWH WR 05�� WKH 05 SRLQWHU ZLOO DXWRPDWLFDOO\ SRLQW WR 05��
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%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

&KDQQHO 0RGH 7[ 576 &RQWURO &76 (QDEOH 7[ 6WRS %LW /HQJWK

��  1RUPDO

��  $XWR (FKR

��  /RFDO /RRS

��  5HPRWH /RRS

�  1R

�  <HV

�  1R

�  <HV

�  �����

�  �����

�  �����

�  �����

�  �����

�  �����

�  �����

�  �����

�  �����

�  �����

$  �����

%  �����

&  �����

'  �����

(  �����

)  �����

7DEOH ��� 0RGH 5HJLVWHUV � 05�$� 05�%� 05�&� 05�'

05�Q>�@ � 5HFHLYHU 5HTXHVW WR 6HQG &RQWURO

2UGLQDULO\� 576 �5HTXHVW WR 6HQG� LV DVVHUWHG RU QHJDWHG

E\ LQYRNLQJ WKH ´6HW2XWSXW 3RUW %LWV &RPPDQGµ RU ´&OHDU

2XWSXW 3RUW %LWV &RPPDQGµ LQ WKH DSSURSULDWH PDQQHU�

+RZHYHU� LI 05�Q>�@  � LV VHW� WKHQ WKH5HFHLYHUZLOO KDYH

FRQWURO RYHU WKH QHJDWLRQ RI WKH �576 RXWSXW� 6SHFLILFDOO\�

VHWWLQJ WKLV ELW ZLOO DOORZ WKH 5HFHLYHU WR QHJDWH �576 LI LWV

5+5 LV IXOO� 7KLV ´IORZ FRQWUROµ WHFKQLTXH LV XVHIXO LQ

SUHYHQWLQJ 5HFHLYHU 2YHUUXQ (UURUV�

)LJXUH �� SUHVHQWV D GLDJUDP ZKLFK LOOXVWUDWHV KRZ D

5HFHLYHU�&RQWUROOHG 5HTXHVW�WR�6HQG FRQILJXUDWLRQ

ZRXOG IXQFWLRQ�

05�Q>�@ � 5HFHLYHU ,QWHUUXSW 6HOHFW

7KLV ELW VHOHFWV HLWKHU WKH 5;5'< VWDWXV ELW RU WKH ))8//

VWDWXV ELW RI WKH FKDQQHO WR EH XVHG DV WKH FULWHULD IRU

JHQHUDWLQJ DQ ,QWHUUXSW 5HTXHVW WR WKH &38� DQG VHWWLQJ

WKH IROORZLQJ ,QWHUUXSW 6WDWXV 5HJLVWHU ELWV� ,65�>�@�

,65�>�@� ,65�>�@� DQG ,65�>�@ IRU &KDQQHOV $� %� & DQG'�

UHVSHFWLYHO\�

05�Q>�@ � (UURU 0RGH 6HOHFW

7KLV ELW FRQWUROV WKHRSHUDWLRQ RI WKH WKUHH),)2VWDWXV ELWV

�3(� )(� 5HFHLYHG %UHDN� IRU WKH &KDQQHO� ,I WKLV ELW LV VHW

WR ´�µ� WKLV SDUWLFXODU FKDQQHO ZLOO RSHUDWH LQ WKH

´&KDUDFWHUµ (UURU 0RGH� ,I WKLV ELWV LV VHW WR ´�µ� WKLV

SDUWLFXODU FKDQQHO ZLOO RSHUDWH LQ WKH ´%ORFNµ (UURU 0RGH�

,Q WKH FKDUDFWHU PRGH WKHVH VWDWXV ELWV DSSO\ RQO\ WR WKH

FKDUDFWHU WKDW LV FXUUHQWO\ DW WKH WRS RI WKH ),)2� ,Q WKH

EORFN PRGH� WKHVH ELWV UHSUHVHQW WKH FXPXODWLYH ORJLFDO

25 RI WKH VWDWXV IRU DOO FKDUDFWHUV FRPLQJ WR WKH WRS RI WKH

),)2 VLQFH WKH ODVW ´5HVHW (UURU 6WDWXVµ FRPPDQG IRU WKH

&KDQQHO ZDV LVVXHG�

05�Q>���@ � 3DULW\ 0RGH 6HOHFW

,I ´ZLWK SDULW\µ RU ´IRUFH SDULW\µ RSHUDWLRQ LV SURJUDPPHG� D

SDULW\ ELW LV DGGHG WR WKH WUDQVPLWWHG FKDUDFWHUV DQG WKH

UHFHLYHU SHUIRUPV D SDULW\ FKHFN RQ UHFHLYHG FKDUDFWHUV�

6HH 6HFWLRQ 6�� IRU GHVFULSWLRQ RI 0XOWL�'URS 0RGH

2SHUDWLRQ�

05�Q>�@ � 3DULW\ 7\SH 6HOHFW

7KLV ELW VHOHFWV2''RU(9(1SDULW\ LI ´:LWK3DULW\0RGHµ LV

SURJUDPPHG DQG WKH VWDWH RI WKH IRUFHG SDULW\ ELW LI WKH

´)RUFH 3DULW\µ PRGH LV SURJUDPPHG� ,Q WKH 0XOWL�'URS

PRGH LW VHOHFWV WKH VWDWH RI WKH $�' IODJ ELW� 7KLV ELW KDV QR

HIIHFW LI ´1R 3DULW\µ LV VHOHFWHG LQ 05�Q>���@�

05�Q>���@ � %LWV SHU &KDUDFWHU 6HOHFW

6HOHFWV WKH QXPEHU RI ELWV WR EH WUDQVPLWWHG DQG UHFHLYHG

LQ WKH GDWD ILHOG RI WKH FKDUDFWHU� 7KLV GRHV QRW LQFOXGH

67$57� 3$5,7<� DQG 6723 ELWV�

0RGH 5HJLVWHU � �&KDQQHOV $� %� & DQG '�

05�Q IRU HDFK &KDQQHO LV DFFHVVHG ZKHQ WKH &KDQQHO·V

05 3RLQWHU SRLQWV WR 05�Q� ZKLFK RFFXUV DIWHU DQ\

DFFHVV WR WKH &KDQQHO·V 05� 5HJLVWHU� 6XEVHTXHQW

´UHDGVµ RU ´ZULWHVµ WR 05�Q GRHV QRW FKDQJH WKH FRQWHQWV

RI WKH 05 SRLQWHU�

05�Q>���@ � &KDQQHO 0RGH 6HOHFW

(DFK &KDQQHO FDQ RSHUDWH LQ RQH RI IRXU PRGHV�

- 6HWWLQJ 05�Q>���@  �� FRQILJXUHV WKH FKDQQHO WR

RSHUDWH LQ WKH 1RUPDO 0RGH� ,Q WKLV PRGH� WKH
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UHFHLYHU DQG WUDQVPLWWHU RSHUDWH LQGHSHQGHQWO\�

)LJXUH �� SUHVHQWV D GLDJUDP GHSLFWLQJ 1RUPDO

0RGH 2SHUDWLRQ�

- 6HWWLQJ 05�Q>���@  �� SODFHV WKH FKDQQHO LQ WKH

$XWRPDWLF (FKR 0RGH� ZKLFK DXWRPDWLFDOO\ UH�WUDQV�

PLWV WKH UHFHLYHG GDWD� )LJXUH �� SUHVHQWV D GLD�

JUDP GHSLFWLQJ $XWRPDWLF (FKR 0RGH 2SHUDWLRQ�

7KH IROORZLQJ FRQGLWLRQV DSSO\ ZKLOH LQ WKLV PRGH�

)LJXUH ��� $ %ORFN 'LDJUDP 'HSLFWLQJ 1RUPDO 0RGH 2SHUDWLRQ

5;'Q
,QFRPLQJ
6HULDO 'DWD

5HFHLYH +ROGLQJ
5HJLVWHU

5;&Q

5HFHLYH 6KLIW 5HJLVWHU

7R 'DWD %XV
�7R EH UHDG E\ WKH &38�

7UDQVPLW 6KLIW 5HJLVWHU

7UDQVPLW +ROGLQJ
5HJLVWHU

7;&Q

7;'Q
2XWJRLQJ 6HULDO

'DWD

�
�

)URP 'DWD %XV
�3DUDOOHO GDWD IURP WKH &38�
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)LJXUH ��� $ %ORFN 'LDJUDP 'HSLFW $XWRPDWLF (FKR 0RGH

5;'Q
,QFRPLQJ
6HULDO 'DWD

5HFHLYH +ROGLQJ
5HJLVWHU

5;&Q

5HFHLYH 6KLIW 5HJLVWHU

7R 'DWD %XV
�7R EH UHDG E\ WKH &38�

7UDQVPLW 6KLIW 5HJLVWHU

7UDQVPLW +ROGLQJ
5HJLVWHU

7;&Q

7;'Q
2XWJRLQJ 6HULDO

'DWD

�

&38 +DV 1R $FFHVV WR
WKH 7UDQVPLWWHU

�� 5HFHLYHG GDWD LV WUDQVPLWWHG RQ WKH FKDQQHO·V 7;'

RXWSXW�

�� 7KH UHFHLYHUPXVW EH HQDEOHG EXW WKH WUDQVPLWWHU QHHG

QRW EH HQDEOHG�

�� 7KH FKDQQHO·V 7;5'< DQG 7;(07 VWDWXV ELWV DUH

LQDFWLYH�

�� 7KH UHFHLYHG SDULW\ LV FKHFNHG EXW LV QRW JHQHUDWHG IRU

WUDQVPLVVLRQ� 7KXV� WUDQVPLWWHG SDULW\ LV DV UHFHLYHG�

�� &KDUDFWHU IUDPLQJ LV FKHFNHG EXW WKH VWRS ELWV DUH

WUDQVPLWWHG DV UHFHLYHG�

�� $ UHFHLYHG EUHDN LV HFKRHG DV UHFHLYHG XQWLO WKH QH[W

YDOLG VWDUW ELW LV GHWHFWHG�

�� &38 WR UHFHLYHU FRPPXQLFDWLRQV RSHUDWHV QRUPDOO\�

EXW WKH &38 WR WUDQVPLWWHU OLQN LV GLVDEOHG�

(DFK 48$57 FKDQQHO FDQ EH FRQILJXUHG LQWR RQH RI WZR

GLDJQRVWLF PRGHV�

/RFDO /RRSEDFN 0RGH

7KLV PRGH LV VHOHFWHG E\ VHWWLQJ 05�Q>���@  ���

)LJXUH �� LV D GLDJUDP GHSLFWLQJ /RFDO /RRSEDFN 0RGH

RSHUDWLRQ�
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)LJXUH ��� $ %ORFN 'LDJUDP 'HSLFWLQJ /RFDO /RRSEDFN 0RGH 2SHUDWLRQ

5;'Q

5HFHLYH +ROGLQJ
5HJLVWHU

5HFHLYH 6KLIW 5HJLVWHU

7R 'DWD %XV
�7R EH UHDG E\ WKH &38�

7UDQVPLW 6KLIW 5HJLVWHU

7UDQVPLW +ROGLQJ
5HJLVWHU

7;&Q

�
�

)URP 'DWD %XV
�3DUDOOHO GDWD IURP WKH &38�

7;'Q

9&&

,Q WKLV PRGH�

�� 7KH WUDQVPLWWHU RXWSXW LV LQWHUQDOO\ FRQQHFWHG WR WKH

UHFHLYHU LQSXW�

�� 7KH WUDQVPLW FORFN LV XVHG IRU WKH UHFHLYHU

�� 7KH FKDQQHO·V 7;'Q RXWSXW LV KHOG PDUNLQJ �KLJK��

�� 7KH FKDQQHO·V 5;'Q LQSXW LV LJQRUHG�

�� 7KH WUDQVPLWWHU LV HQDEOHG� EXW WKH UHFHLYHG QHHG QRW

EH HQDEOHG�

�� &38 WR WUDQVPLWWHU DQG UHFHLYHU FRPPXQLFDWLRQV

FRQWLQXH QRUPDOO\�
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5HPRWH /RRSEDFN 0RGH

7KLV PRGH LV VHOHFWHG E\ VHWWLQJ 05�Q>���@  ���

)LJXUH �� SUHVHQWV D GLDJUDP GHSLFWLQJ 5HPRWH

/RRSEDFN 0RGH RSHUDWLRQ�

,QFRPLQJ
6HULDO 'DWD

5;'Q

5HFHLYH +ROGLQJ
5HJLVWHU

5HFHLYH 6KLIW 5HJLVWHU 7UDQVPLW 6KLIW 5HJLVWHU

7UDQVPLW +ROGLQJ
5HJLVWHU

2XWJRLQJ
6HULDO 'DWD

7;&Q5;&Q

7;'Q

1RWH� 7KH &38 KDV QR DFFHVV RW WKH 6HULDO 'DWD GXULQJ 5HPRWH /RRSEDFN 0RGH�

)LJXUH ��� $ %ORFN 'LDJUDP 'HSLFWLQJ 5HPRWH /RRSEDFN 0RGH

,Q WKLV PRGH�

�� 5HFHLYHG GDWD LV WUDQVPLWWHG RQ WKH FKDQQHO·V 7;'Q

RXWSXW

�� 5HFHLYHG GDWD LV QRW VHQW WR WKH &38 DQG WKH HUURU

VWDWXV FRQGLWLRQV DUH QRW FKHFNHG�

�� 3DULW\ DQG IUDPLQJ �VWRS ELWV� DUH WUDQVPLWWHG DV

UHFHLYHG�

�� 7KH UHFHLYHU PXVW EH HQDEOHG�

�� 7KH UHFHLYHG EUHDN LV HFKRHG DV UHFHLYHG XQWLO WKH

QH[W YDOLG VWDUW ELW LV GHWHFWHG�

05�Q>�@ � 7UDQVPLWWHU 5HTXHVW�WR�6HQG &RQWURO

2UGLQDULO\� WKH 576 �5HTXHVW WR 6HQG� RXWSXW LV DVVHUWHG

RU QHJDWHG E\ LQYRNLQJ WKH ´6HW 2XWSXW 3RUW %LWV

&RPPDQGµ RU ´&OHDU 2XWSXW 3RUW %LWV &RPPDQGµ LQ WKH

DSSURSULDWH PDQQHU� E\ WKH V\VWHP VRIWZDUH� +RZHYHU�

VHWWLQJ 05�Q>�@  � DOORZV WKH &KDQQHO 7UDQVPLWWHU WR

QHJDWH 576 DXWRPDWLFDOO\� RQH ELW WLPH DIWHU WKH

FKDUDFWHUV LQ WKH 765 DQG 7+5 KDYH EHHQ WUDQVPLWWHG

DQG DUH QRZ HPSW\�

)LJXUH �� SUHVHQWV D GLDJUDP LOOXVWUDWH KRZ D

7UDQVPLWWHU�&RQWUROOHG 5HTXHVW�WR�6HQG FRQILJXUDWLRQ

ZRXOG IXQFWLRQ�

05�Q>�@ � &OHDU WR 6HQG &RQWURO

,I WKLV ELW LV D �� WKH FKDQQHOV �&76 LQSXW �,3� IRU &KDQQHO

$� ,3� IRU &KDQQHO %� ,3� IRU &KDQQHO &� RU ,3� IRU

&KDQQHO '� KDV QR HIIHFW RQ WKH WUDQVPLWWHU� ,I WKH ELW LV D

´�µ� WKH WUDQVPLWWHU ZLOO FKHFN WKH VWDWH RI LWV �&76 LQSXW

HDFK WLPH LV LW UHDG\ WR VHQG D FKDUDFWHU� ,I �&76 LV ORZ �RU

´WUXHµ�� WKH FKDUDFWHU LV WUDQVPLWWHG� ,I �&76 LV KLJK �RU

QHJDWHG�� �7;' UHPDLQV LQ WKH PDUNLQJ VWDWH DQG WKH

WUDQVPLVVLRQ RI WKH QH[W FKDUDFWHU LV GHOD\HG XQWLO �&76

JRHV ORZ� &KDQJHV LQ WKH �&76 LQSXW ZKLOH D FKDUDFWHU LV

EHLQJ VHULDOL]HG GR QRW DIIHFW WUDQVPLVVLRQ RI WKDW

FKDUDFWHU� 7KLV SKHQRPHQRQ LV IXUWKHU LOOXVWUDWHG LQ

)LJXUH �� DQG )LJXUH ���

05�Q>���@ � 6WRS %LW /HQJWK

7KLV ELW ILHOG SURJUDPV WKH GXUDWLRQ RI WKH VWRS ELWV

DSSHQGHG WR HDFK WUDQVPLWWHG FKDUDFWHU� 6WRS ELW

GXUDWLRQ RI ���� WR � ELW WLPH DQG � ���� WR � ELW WLPHV� LQ

LQFUHPHQWV RI ���� ELWV FDQ EH SURJUDPPHG IRU FKDUDFWHU

OHQJWKV RI �� � DQG � ELWV� )RU D � ELW FKDUDFWHU� WKH VWRS ELW

GXUDWLRQ FDQ EH SURJUDPPHG IURP ������ WR � ELW WLPHV�

,I DQ H[WHUQDO �[ FORFN LV SURJUDPPHG IRU WKH WUDQVPLWWHU

FORFN �7;&Q�� 05�Q>�@  � VHOHFWV D VWRS ELW GXUDWLRQ RI

RQH ELW WLPH DQG 05�Q>�@  � VHOHFWV D GXUDWLRQ RI WZR ELW

WLPHV IRU WUDQVPLVVLRQ�
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7KH UHFHLYHU RQO\ FKHFNV IRU PDUN FRQGLWLRQ DW WKH FHQWHU

RI WKH ILUVW VWRS ELW �WKDW LV� RQH ELW WLPH DIWHU WKH ODVW GDWD RU

SDULW\ ELW LV VDPSOHG� UHJDUGOHVV RI WKH SURJUDPPHG

WUDQVPLWWHG VWRS ELW OHQJWK� ,I WKH UHFHLYHU GRHV QRW VDPSOH

D ´PDUNµ D ´)UDPH (UURUµ �)(� LV IODJJHG LQ WKH 6WDWXV

5HJLVWHU�

5�� 6WDWXV 5HJLVWHU� 65Q

7KH FKDQQHO6WDWXV5HJLVWHU SURYLGHV WKH XVHUZLWK VWDWXV

RQ WKH 5+5 DQG 7+5 �5HFHLYHU DQG 7UDQVPLWWHU ),)2V�

UHVSHFWLYHO\�� DQG VHUYHV WR SURYLGH WKH &38 ZLWK D

PHDVXUH RI WKH TXDOLW\ RI WKH UHFHSWLRQ RI GDWD E\ WKH

UHFHLYHU� ),)2 6WDWXV LQGLFDWRUV DUH XVHIXO LQ SROOHG

V\VWHPV DQG DOORZV WKH &38 WR FKHFN DQG VHH LI WKH

7UDQVPLWWHU LV HPSW\ DQG�RU LV UHDG\ IRU GDWD IURP WKH

&38� 7KH),)26WDWXV LQGLFDWRUV DOVR LQGLFDWHZKHWKHU RU

QRW WKH 5+5 KDV D FKDUDFWHU� ZKLFK LV ZDLWLQJ WR EH UHDG

E\ WKH &38� RU LV IXOO DQG LQFDSDEOH RI UHFHLYLQJ DQ\PRUH

FKDUDFWHUV ZLWKRXW DQ RYHUUXQ� 7KH 7UDQVPLWWHU DQG

5HFHLYHU ),)2 VWDWXV LQGLFDWRUV DUH ORFDWHG LQ WKH ORZHU

QLEEOH RI WKH 6WDWXV 5HJLVWHU�

7KH XSSHU QLEEOH RI WKH 6WDWXV 5HJLVWHU DOHUWV WKH XVHU RI

DQ\ GDWD UHFHSWLRQ HUURUV� 7KH ELW�IRUPDW RI WKH 6WDWXV

5HJLVWHU DQG D GLVFXVVLRQ RI HDFK ELW IROORZV�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

5HFHLYHG
%UHDN

)UDPLQJ
(UURU

3DULW\ (UURU 2YHUUXQ
(UURU

7;(07 7;5'< ))8// 5;5'<

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

7DEOH ��� 6WDWXV 5HJLVWHU � 65$� 65%� 65&� 65'

65Q>�@ 5HFHLYHG %UHDN

7KLV ELW LQGLFDWHV WKDW DQ DOO ]HUR FKDUDFWHU RI WKH

SURJUDPPHG FKDUDFWHU OHQJWK ZDV UHFHLYHG ZLWKRXW D

VWRS ELW� 2QO\ D VLQJOH ),)2 SRVLWLRQ LV RFFXSLHG ZKHQ D

EUHDN LV UHFHLYHG� $GGLWLRQDO WUDQVIHUV LQWR WKH ),)2 DUH

LQKLELWHG XQWLO WKH5;' OLQH UHWXUQV WR WKHPDUNLQJ VWDWH IRU

DW OHDVW KDOI D ELW WLPH� 7KLV LV GHILQHG DV WZR VXFFHVVLYH

HGJHV RI WKH LQWHUQDO RU H[WHUQDO �[ FORFN�

:KHQ WKLV ELW LV VHW� WKH FKDQQHO·V ´&KDQJH ,Q %UHDN

6WDWXVµ ELW LQ WKH ,65 LV VHW� 7KH ELW LQ WKH ,65 LV DOVR VHW

ZKHQ WKH HQG RI WKH EUHDN FRQGLWLRQ� DV GHILQHG DERYH� LV

GHWHFWHG�

7KH FKLS·V EUHDN GHWHFW ORJLF FDQ GHWHFW EUHDNV WKDW EHJLQ

LQ WKH PLGGOH RI D FKDUDFWHU� +RZHYHU� WKH EUHDN PXVW

SHUVLVW XQWLO WKHHQGRI WKH QH[W FKDUDFWHU WLPH LQRUGHU IRU LW

WR EH GHWHFWHG�

,I WKH (UURU 0RGH� RI WKH FKDQQHO� KDV EHHQ VHW WR

´&KDUDFWHUµ 0RGH� WKLV ELW RQO\ DSSOLHV WR WKH &KDUDFWHU DW

WKH WRS RI WKH5+5� 7KLVELW ZLOO EHFOHDUHG LI WKH5;'Q LQSXW

LV EURXJKW WR D ORJLF ´KLJKµ OHYHO� LQ WKH QH[W FKDUDFWHU�

,I WKH ´(UURUµ0RGH KDV EHHQ VHW WR ´%ORFNµPRGH� WKHQ WKLV

ELW� RQFH VHW ZLOO UHPDLQ DVVHUWHG XQWLO WKH ´5HVHW (UURU

6WDWXVµ FRPPDQG KDV EHHQ LQYRNHG �SOHDVH VHH

7DEOH ��� 3OHDVH QRWH WKDW LI WKH (UURU 0RGH LV ´%ORFNµ WKLV

ELW� LQ WKH 6WDWXV 5HJLVWHU ZLOO UHPDLQ VHW� IRU DOO

VXEVHTXHQW FKDUDFWHUV� LQGHSHQGHQW RI WKH FRQGLWLRQ RI

WKHVH UHFHLYHG FKDUDFWHUV� XQWLO WKH ´5HVHW (UURU 6WDWXVµ

FRPPDQG KDV EHHQ LQYRNHG�

65Q>�@ )UDPLQJ (UURU

)ROORZLQJ UHFHSWLRQ RI WKH FKDUDFWHU ELWV� DQG DQ\

DVVRFLDWHG SDULW\ ELW� WKH 5HFHLYHU ZLOO FKHFN IRU D ´PDUNµ

FRQGLWLRQ RQH ELW�WLPH IROORZLQJ WKH ODVW GDWD RU SDULW\ ELW�

7KLV ´PDUNµ FRQGLWLRQ LV WKH 6723 ELW� ,I WKH 5HFHLYHU

GRHV QRW GHWHFW D ´PDUNµ DW WKLV WLPH� WKH ELW LV WRJJOHG

´KLJKµ IODJJLQJ WKH RFFXUUHQFH RI D )UDPH (UURU �)(��

,I WKH (UURU 0RGH KDV EHHQ VHW WR ´&KDUDFWHUµ 0RGH� WKLV

ELW RQO\ DSSOLHV WR WKH &KDUDFWHU DW WKH WRS RI WKH 5+5� ,I

WKLV ELW LV VHW IRU D JLYHQ FKDUDFWHU� LW ZLOO EH FOHDUHG LI WKH

6723 ELW LV SURSHUO\ GHWHFWHG LQ WKH QH[W FKDUDFWHU�

,I WKH ´(UURUµ0RGH KDV EHHQ VHW WR ´%ORFNµPRGH� WKHQ WKLV

ELW� RQFH VHW ZLOO UHPDLQ DVVHUWHG XQWLO WKH ´5HVHW (UURU

6WDWXVµ FRPPDQG KDV EHHQ LQYRNHG �SOHDVH VHH

7DEOH ��� 3OHDVH QRWH WKDW LI WKH (UURU 0RGH LV ´%ORFNµ WKLV

ELW� LQ WKH 6WDWXV 5HJLVWHU ZLOO UHPDLQ VHW� IRU DOO

VXEVHTXHQW FKDUDFWHUV� LQGHSHQGHQW RI WKH FRQGLWLRQ RI

WKHVH UHFHLYHG FKDUDFWHUV� XQWLO WKH ´5HVHW (UURU 6WDWXVµ

FRPPDQG KDV EHHQ LQYRNHG�

65Q>�@ 3DULW\ (UURU

7KLV ELW LV VHW ZKHQ WKH ´:LWK 3DULW\µ RU ´)RUFH 3DULW\µ

PRGHV DUH SURJUDPPHG DQG LI WKH FRUUHVSRQGLQJ

FKDUDFWHU LQ WKH GDWD ),)2 ZDV UHFHLYHG ZLWK LQFRUUHFW

SDULW\�
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,I WKH (UURU 0RGH KDV EHHQ VHW WR ´&KDUDFWHUµ 0RGH� WKLV

ELW RQO\ DSSOLHV WR WKH &KDUDFWHU DW WKH WRS RI WKH 5+5� ,I

WKLV ELW LV VHW IRU D JLYHQ FKDUDFWHU� LW ZLOO EH FOHDUHG LI WKH

UHFHLYHG SDULW\ LV FRUUHFW LQ WKH QH[W FKDUDFWHU�

,I WKH ´(UURUµ0RGH KDV EHHQ VHW WR ´%ORFNµPRGH� WKHQ WKLV

ELW� RQFH VHW ZLOO UHPDLQ DVVHUWHG XQWLO WKH ´5HVHW (UURU

6WDWXVµ FRPPDQG KDV EHHQ LQYRNHG �SOHDVH VHH

7DEOH ��� 3OHDVH QRWH WKDW LI WKH (UURU 0RGH LV ´%ORFNµ WKLV

ELW� LQ WKH 6WDWXV 5HJLVWHU ZLOO UHPDLQ VHW� IRU DOO

VXEVHTXHQW FKDUDFWHUV� LQGHSHQGHQW RI WKH FRQGLWLRQ RI

WKHVH UHFHLYHG FKDUDFWHUV� XQWLO WKH ´5(6(7 (5525

67$786µ FRPPDQG KDV EHHQ LQYRNHG�

65Q>�@ 2YHUUXQ (UURU

,I VHW� WKLV ELW LQGLFDWHV WKDW RQH RU PRUH FKDUDFWHUV LQ WKH

UHFHLYHG GDWD KDYH EHHQ ORVW� LW LV VHW XSRQ UHFHLSW RI D

QHZ FKDUDFWHU ZKHQ WKH ),)2 LV IXOO DQG D FKDUDFWHU LV

DOUHDG\ LQ WKH 565 ZDLWLQJ IRU DQ HPSW\ ),)2 SRVLWLRQ�

:KHQ WKLV RFFXUV� WKH FKDUDFWHU LQ WKH565 LV RYHUZULWWHQ�

3OHDVH QRWH WKDW XQOLNH WKH 6WDWXV 5HJLVWHU ELWV IRU )(

�)UDPLQJ (UURU�� 3( �3DULW\ (UURU� DQG 5% �5HFHLYHG

%UHDN�� WKH 2( �2YHUUXQ (UURU� LQGLFDWRU LV DOZD\V IODJJHG

RQ D ´%ORFNµ (UURU 0RGH EDVLV� 7KH 2( FRQGLWLRQ LV QHYHU

IODJJHG RQ D FKDUDFWHU�WR�FKDUDFWHU EDVLV� DQG RQO\ FOHDUHG

ZKHQ WKH ´5HVHW (UURU 6WDWXVµ FRPPDQG LV LQYRNHG�

65Q>�@ 7UDQVPLWWHU (PSW\ �7;(07�

7KLV ELW LV VHW ZKHQ WKH WUDQVPLWWHU XQGHUUXQV� ,W LV VHW DIWHU

WUDQVPLVVLRQ RI WKH ODVW VWRS ELW RI D FKDUDFWHU DQG LI WKHUH LV

QR FKDUDFWHU LQ WKH 7+5 RU 765 DZDLWLQJ WUDQVPLVVLRQ�

7KLV ELW LV FOHDUHGZKHQ WKH WUDQVPLWWHU LV GLVDEOHG� RUZKHQ

WKH &38 ZULWHV D QHZ FKDUDFWHU WR WKH 7+5

65Q>�@ 7UDQVPLWWHU 5HDG\ �7;5'<�

7KLV ELW� ZKHQ VHW� LQGLFDWHV WKDW WKH 7+5 LV HPSW\ DQG

UHDG\ WR DFFHSW D FKDUDFWHU IURP WKH &38� 7KH ELW LV

FOHDUHGZKHQ WKH &38ZULWHV D QHZ FKDUDFWHU WR WKH7+5�

DQG LV VHW ZKHQ WKDW FKDUDFWHU LV WUDQVIHUUHG WR WKH 765�

7;5'< LV VHW ZKHQ WKH WUDQVPLWWHU LV LQLWLDOO\ HQDEOHG DQG

LV UHVHW ZKHQ WKH WUDQVPLWWHU LV GLVDEOHG� &KDUDFWHUV

ORDGHG LQWR WKH 7+5 ZKLOH WKH WUDQVPLWWHU LV GLVDEOHG ZLOO

QRW EH WUDQVPLWWHG�

65Q>�@ ),)2 )XOO �))8//�

7KLV ELW LV VHW ZKHQ D FKDUDFWHU LV WUDQVIHUUHG IURP WKH

565 WR WKH 5+5 DQG WKH WUDQVIHU FDXVHV LW WR EHFRPH IXOO�

L�H�� DOO WKUHH),)2 SRVLWLRQV DUH RFFXSLHG� ,W LV UHVHW ZKHQ

WKH &38 UHDGV WKH 5+5� ,I D FKDUDFWHU LV ZDLWLQJ LQ WKH

565 EHFDXVH WKH ),)2 LV IXOO� ))8// ZLOO QRW EH UHVHW

ZKHQ WKH &38 UHDGV WKH 5+5�

65Q>�@ 5HFHLYHU 5HDG\ �5;5'<�

7KLV ELW LQGLFDWHV WKDW DW OHDVW RQH FKDUDFWHU KDV EHHQ

UHFHLYHG DQG LV ZDLWLQJ LQ WKH ),)2 WR EH UHDG E\ WKH&38�

,W LV VHW ZKHQ D FKDUDFWHU LV WUDQVIHUUHG IURP WKH 565 WR

WKH 5+5 DQG LV FOHDUHG ZLWK WKH &38 UHDGV WKH ODVW

FKDUDFWHU FXUUHQWO\ VWRUHG LQ WKH ),)2�

3OHDVH QRWH WKDW VRPH RI WKH FRQGLWLRQV WKDW DUH IODJJHG

E\ WKH 6WDWXV 5HJLVWHU FDQ DOVR EH SURJUDPPHG WR

JHQHUDWH DQ ,QWHUUXSW 5HTXHVW WR WKH &38� +RZHYHU�

WKHUH DUH VRPH FRQGLWLRQV WKDW DUH IODJJHG E\ WKH 6WDWXV

5HJLVWHU WKDW FDQQRW EH SURJUDPPHG WR JHQHUDWH DQ

,QWHUUXSW� 7KHVH FRQGLWLRQV DUH OLVWHG EHORZ�

- 65Q>�@ � )UDPLQJ (UURU

- 65Q>�@ � 3DULW\ (UURU

- 65Q>�@ � 2YHUUXQ (UURU

7KHUHIRUH� LI V\VWHP OHYHO HUURU�FKHFNLQJ LV QRW HPSOR\HG�

WKH XVHU LV UHFRPPHQGHG WR YDOLGDWH HDFK FKDUDFWHU E\

FKHFNLQJ WKH 6WDWXV 5HJLVWHU�

6� 6SHFLDO 0RGHV 2I 2SHUDWLRQ

6�� 576�&76 +DQGVKDNLQJ

7KH 48$57 FDQ EH SURJUDPPHG WR VXSSRUW 576�&76

+DQGVKDNLQJ� DV D PHDQV RI GDWD IORZ FRQWURO ZLWK RWKHU

GHYLFHV� 7KLV VHFWLRQZLOO GHVFULEH D FRXSOH RI RSWLRQV WKDW

WKH 48$57 DOORZV WKH XVHU LQ LPSOHPHQWLQJ 576�&76

+DQGVKDNLQJ� 6SHFLILFDOO\� WKHVH RSWLRQV DUH�

- 5HFHLYHU�&RQWUROOHG 576�&76 +DQGVKDNLQJ

- 7UDQVPLWWHU�&RQWUROOHG 576�&76 +DQGVKDNLQJ

6���� 5HFHLYHU�&RQWUROOHG 576�&76 +DQGVKDNLQJ

,Q WKLV PRGH� WKH 5HFHLYHU KDV WKH DELOLW\ WR DXWRPDWLFDOO\

QHJDWH WKH 576 RXWSXW �WR WKH 7UDQVPLWWLQJ GHYLFH��

6SHFLILFDOO\� WKLV PRGH DOORZV WKH 5HFHLYHU WR QHJDWH WKH

576 VLJQDO LI LWV 5+5 LV IXOO� DQG� LV WKHUHE\� YHU\ HIIHFWLYH

LQ SUHYHQWLQJ 5HFHLYHU 2YHUUXQ (UURUV� )LJXUH ��

SUHVHQWV D GLDJUDP RI DQ H[DPSOH LOOXVWUDWLQJ WKH

RSHUDWLRQ RI WKH 5HFHLYHU�&RQWUROOHG 576 FRQILJXUDWLRQ�
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)LJXUH ��� %ORFN 'LDJUDP DQG 7LPLQJ 6HTXHQFH RI WZR 48$57V FRQQHFWHG LQ WKH

5HFHLYHU�576 &RQWUROOHG &RQILJXUDWLRQ

5;'$ 7;'%

5HFHLYLQJ 'HYLFH 7UDQVPLWWLQJ 'HYLFH

7;'$ 5;'%

576$
�23��

&76%
�,3��

&76$
�,3��

))8//$

7R &38

))8//$

576$

5;'$

�23��

576%
�23��

)LJXUH �� VKRZV WZR 48$57 GHYLFHV� D ´5HFHLYLQJ

'HYLFHµ DQG D ´7UDQVPLWWLQJ 'HYLFHµ� 7KHVH GHYLFHV DUH

ODEHOHG VXFK EHFDXVH RI WKHLU UROH LQ WKLV H[DPSOH WUDQVIHU

RI GDWD EHWZHHQ WKHP� 7KLV H[DPSOH LVJRLQJ WR LJQRUH� IRU

WKH WLPH EHLQJ� WKH IDFW WKDW WKH ´5HFHLYLQJ 'HYLFHµ KDV D

WUDQVPLWWHU DQG WKDW WKH ´7UDQVPLWWLQJ 'HYLFHµ KDV D

UHFHLYHU� )XUWKHU� WKLV H[DPSOH� LV XVLQJ &KDQQHO $ RI WKH

´5HFHLYLQJ 'HYLFHµ DQG &KDQQHO % RI WKH ´7UDQVPLWWLQJ

'HYLFHµ�

7KH H[DPSOH VWDUWV ZLWK WKH DVVXPSWLRQ WKDW WKH

´5HFHLYLQJ 'HYLFHµ KDV EHHQ SURJUDPPHG VXFK WKDW

05�$>�@  �� $FFRUGLQJ WR 6HFWLRQ 5��� WKLV UHVXOWV LQ

SURJUDPPLQJ WKH ´5HFHLYLQJ 'HYLFHµ IRU 5HFHLYHU 576

&RQWURO� $GGLWLRQDOO\� WKH ´7UDQVPLWWLQJ 'HYLFHµ KDV EHHQ

SURJUDPPHG VXFK WKDW 05�%>�@  �� $FFRUGLQJ WR

6HFWLRQ 5��� WKH 7UDQVPLWWHU RI &KDQQHO % RI WKH

´7UDQVPLWWLQJ 'HYLFHµ KDV QRZ EHHQ SURJUDPPHG WR EH

XQGHU �&76% LQSXW FRQWURO� ,Q WKLV H[DPSOH� WKH

´5HFHLYLQJ 'HYLFHµ FRQWUROV WKH �576$ RXWSXW VLJQDO�

7KLVRXWSXW VLJQDO LV IHGGLUHFWO\ LQWR WKH �&76% LQSXW RI WKH

7UDQVPLWWLQJ 'HYLFH�

,I 5+5$ RI WKH ´5HFHLYLQJ 'HYLFHµ LV IXOO �DV GHSLFWHG E\

WKH ))8//$ RXWSXW EHLQJ DW D ORJLF ´KLJKµ�� �576$ ZLOO

DXWRPDWLFDOO\ EH QHJDWHG E\ YLUWXH RI WKH 5HFHLYHU

&RQWUROOHG 576 IHDWXUHV� &RQVHTXHQWO\� WKH &KDQQHO %

7UDQVPLWWHU RI WKH ´7UDQVPLWWLQJ 'HYLFHµ ZLOO KDYH LWV

�&76% LQSXW QHJDWHG DQG ZLOO QRW EH SHUPLWWHG WR WUDQVPLW

DQ\ GDWD WR 5;'$ RI WKH ´5HFHLYLQJ 'HYLFHµ�

,I WKH &38 UHDGV �RU ´SRSVµ� WKH 5+5$ RI WKH 5HFHLYLQJ

'HYLFH� 5+5$ ZLOO QR ORQJHU EH IXOO� DQG WKH ))8//$

LQGLFDWRU ZLOO WRJJOH IDOVH� ,Q WKLV FDVH� WKH ))8//$

LQGLFDWRU LV FRQQHFWHG WR VRPH LQSXW SRUW RI WKH &38� ,Q

UHVSRQVH WR WKH ))8//$ WRJJOLQJ IDOVH� WKH &38 ZRXOG

LQWHUSUHW WKLV ´QHJDWLYH�HGJHµ RI ))8//$ DV DQ ,QWHUUXSW

5HTXHVW� 7KH &38 ZRXOG VHUYLFH WKLV ´,QWHUUXSWµ E\

´ZULWLQJµ >'������'�@  >�� �� �� �� �� �� �� �@ WR 48$57

DGGUHVV �(� 7KLV DFWLRQ H[HFXWHV WKH ´6HW 2XWSXW 3RUW

%LWV � �&200$1'µ DQG FDXVHV235�>�@ WR WRJJOH ´KLJKµ

DQG 2XWSXW 3RUW SLQ 23� �RU �576$� WR WRJJOH ´ORZµ�

&RQVHTXHQWO\� �576$ LV QRZ DVVHUWHG�

:LWK WKH �576$ RXWSXW RI WKH ´5HFHLYLQJ 'HYLFHµ EHLQJ

DVVHUWHG WKH �&76$ LQSXW RI WKH ´7UDQVPLWWLQJ 'HYLFHµ LV
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QRZ DVVHUWHG� DV ZHOO DQG GDWD WUDQVPLVVLRQ IURP WKH

´7UDQVPLWWLQJ 'HYLFHµ WR WKH ´5HFHLYLQJ 'HYLFHµ LV QRZ

SHUPLWWHG�

)LJXUH �� VKRZV WKH 5;'$ LQSXW UHFHLYLQJ GDWD DIWHU

�576$ KDV EHHQ DVVHUWHG� +RZHYHU� LQ WKLV H[DPSOH� WKLV

QHZO\ UHFHLYHG FKDUDFWHU QRZ FDXVHV 5+5$ RI WKH

´5HFHLYLQJ 'HYLFHµ WR EH IXOO� 7KH ))8//$ LQGLFDWRU

VWDWXV LV QRZ DVVHUWHG DQG 576$ �RI WKH ´5HFHLYLQJ

'HYLFHµ� LV QRZ DXWRPDWLFDOO\ QHJDWHG YLD WKH 5HFHLYHU

FRQWURO RYHU WKH 576 VLJQDO� 7KHUHIRUH� WUDQVPLVVLRQ

IURP&KDQQHO % RI WKH 7UDQVPLWWLQJ 'HYLFH LV� RQFH DJDLQ�

LQKLELWHG�

)LJXUH �� SUHVHQWV D IORZ GLDJUDP LOOXVWUDWLQJ DQ

DOJRULWKP WKDW FRXOG EH XVHG LQ LPSOHPHQWLQJ WKH

5HFHLYHU�&RQWUROOHG 576�&76 +DQGVKDNLQJ 0RGH�

)LJXUH ��� $ )ORZ 'LDJUDP 'HSLFWLQJ $Q $OJRULWKP 7KDW &RXOG %H 8VHG

WR $SSO\ 7KH 5HFHLYHU�FRQWUROOHG 576�&76 +DQGVKDNLQJ 0RGH

)RU 5HFHLYLQJ 'HYLFH
05�$>�@  �

)RU 7UDQVPLWWLQJ 'HYLFH
05�%>�@  �

6WDUW

$VVHUW 576$
:ULWH ��K WR 48$57 $GGUHVV �(K

�7KLV LQYRNHV WKH ´6(7 287387 3257
%,76 �� &200$1'µ DQG VHWV WKH 2XWSXW
3RUW SLQ� 23� WR D ORJLF ´�µ�

,V
))8//$
$VVHUWHG"

1R

576$ LV $XWRPDWLFDOO\
1HJDWHG E\ 5HFHLYHU
&RQWUROOHG 576 )XQFWLRQ�

<HV

,V
))8//$
1HJDWHG"

1R

<HV
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6���� 7UDQVPLWWHU�&RQWUROOHG 576�&76
+DQGVKDNLQJ

,Q WKLV PRGH� WKH 7UDQVPLWWHU QRZ KDV WKH DELOLW\ WR QHJDWH

WKH 576 RXWSXW �WR WKH 5HFHLYLQJ 'HYLFH�� 6SHFLILFDOO\�

WKLV PRGH DOORZV WKH 7UDQVPLWWHU WR QHJDWH WKH 576

VLJQDO� RQH ELW SHULRG DIWHU HPSW\LQJ LWV 7+5 DQG 765�

)LJXUH ��� %ORFN 'LDJUDP DQG 7LPLQJ 6HTXHQFH RI 7ZR 48$57V &RQQHFWHG LQ WKH

7UDQVPLWWHU�576 &RQWUROOHG &RQILJXUDWLRQ

7;5'<B$

576$

5;'$

&76$

576$
�23��

&76$
�,3��

7;'$

,3�
�576�LQ�

23�
�&76�RXW�

5;'%

7UDQVPLWWLQJ 'HYLFH 5HFHLYLQJ 'HYLFH

7R &38

7;5'<B$
�23��

)LJXUH �� VKRZV WZR 48$57 GHYLFHV� RQH ODEHOHG

´7UDQVPLWWLQJ 'HYLFHµ DQG WKH RWKHU� ´5HFHLYLQJ 'HYLFHµ�

7KLV H[DPSOH VWDUWV ZLWK WKH DVVXPSWLRQ WKDW WKH

´7UDQVPLWWHU 'HYLFHµ KDV EHHQ SURJUDPPHG VXFK WKDW

05�$>�@  �� ZKLFK UHVXOWV LQ SURJUDPPLQJ WKH

´7UDQVPLWWLQJ 'HYLFHµ IRU 7UDQVPLWWHU�576 &RQWURO� 7KLV

H[DPSOH IXUWKHU DVVXPHV WKDW WKH ´7UDQVPLWWLQJ 'HYLFHµ

KDV EHHQ SURJUDPPHGVXFK WKDW 05�$>�@  �� $FFRUGLQJ

WR 6HFWLRQ 5��� WKH 7UDQVPLWWHU RI &KDQQHO $ RI WKH

´7UDQVPLWWLQJ 'HYLFHµ KDV QRZ EHHQ SURJUDPPHG WR EH

XQGHU �&76$ LQSXW FRQWURO

,Q WKH FDVH RI WKH ´5HFHLYLQJ 'HYLFHµ� ,3� �576�LQ� KDV

EHHQ SURJUDPPHG WR JHQHUDWH DQ ´,QSXW 3RUW &KDQJH RI

6WDWHµ LQWHUUXSW UHTXHVW WR WKH &38� 7KH ILUPZDUH IRU WKH

,QWHUUXSW 6HUYLFH 5RXWLQHV LV ZULWWHQ VXFK WKDW LI WKH ,3�

LQSXW ZHUH WR FKDQJH DQG ,3&5>�@  �� WKH &38 ZRXOG

´ZULWHµ >'������ '�@  >�� �� �� �� �� �� �� �@ WR 48$57

DGGUHVV �(� ,Q WKLV VWHS� WKH ,QWHUUXSW 6HUYLFH 5RXWLQH

ZRXOG LQYRNH WKH ´6(7 287387 3257 %,76 ��

&200$1'µ� DQG LQ WKH SURFHVV WRJJOH235�>�@ WR D ORJLF

´KLJKµ DQG WKH 2XWSXW 3RUW SLQ� 23�� �&76�RXW� WR D ORJLF

´ORZµ� 7KLV ZRXOG� LQ WXUQ� DVVHUW WKH �&76$ LQSXW RI WKH
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´7UDQVPLWWLQJ 'HYLFHµ DQG DOORZ LW WR WUDQVPLW GDWD WR WKH

´5HFHLYLQJ 'HYLFHµ�

2QFH &KDQQHO $ 7UDQVPLWWHU KDV HPSWLHG ERWK LWV 7+5

DQG 765 RI GDWD� LW ZLOO QHJDWH WKH �576$ RXWSXW� YLD WKH

´7UDQVPLWWHU�576 &RQWUROµ IHDWXUH� :KHQ WKH �576$

RXWSXW WKH ´7UDQVPLWWLQJ 'HYLFHµ LV WRJJOHG ´KLJKµ� WKH ,3�

�576�LQ� LV DOVR WRJJOHG ´KLJKµ� WKHUHE\ JHQHUDWLQJ

DQRWKHU ´,QSXW &KDQJH RI 6WDWHµ LQWHUUXSW UHTXHVW WR WKH

&38� :LWK ,3&5�>�@  �� WKH OLNHO\ ,QWHUUXSW 6HUYLFH

5RXWLQHZRXOG EH WR ´:ULWHµ >'������ '�@  >�� �� �� �� �� �� ��

�@ WR 48$57 DGGUHVV �)� ,Q WKLV VWHS� WKH ,QWHUUXSW

6HUYLFH 5RXWLQH ZRXOG LQYRNH WKH ´&/($5 287387

3257 %,76 � � &200$1'µ� DQG LQ WKH SURFHVV WRJJOH

23� �&76�RXW� ´KLJKµ� 7KLV ZRXOG LQ WXUQ QHJDWH WKH

�&76$ LQSXW RI WKH ´7UDQVPLWWLQJ 'HYLFHµ DQG LQKLELW WKH

WUDQVPLVVLRQ RI GDWD IURP WKH &KDQQHO $ RI WKH

´7UDQVPLWWLQJ 'HYLFHµ�

)LJXUH �� SUHVHQWV D )ORZ 'LDJUDP ZKLFK GHSLFWV DQ

$OJRULWKP WKDW FRXOG EH XVHG WR LPSOHPHQW WKH

7UDQVPLWWHU�&RQWURO 576�&76 +DQGVKDNLQJ 0RGH�

3OHDVH QRWH WKDW WKH VKDGHG EORFN SHUWDLQ WR RFFXUUHQFHV

ZLWKLQ WKH ´5HFHLYLQJ'HYLFHµ� :KHUHDV WKH ´:KLWHµ EORFN

SHUWDLQ WR RSHUDWLRQ ZLWKLQ WKH ´7UDQVPLWWLQJ 'HYLFH�µ

,V
7;(07
$VVHUWHG"

67$57

$66(57 576$
�:ULWH ��K WR 48$57 $GGUHVV �(K�

�576$ LV $XWRPDWLFDOO\ 1HJDWHG E\
5HFHLYHU &RQWUROOHG 576 )XQFWLRQ
�23� WRJJOHV ´+LJKµ�

,V
7;5'<
1HJDWHG"

*HQHUDWH
´,QSXW 3RUW &KDQJH RI 6WDWHµ
,QWHUUXSW �,3�� LQ 5HFHLYLQJ 'HYLFH

,V
,3�  �"

72**/( 23� �&76BRXW� 3,1
´/2:µ
�:ULWH ��K WR 48$57 $GGUHVV �(K�

72**/( 23� �&76BRXW� 3,1
´+,*+µ
�:ULWH ��K WR 48$57 $GGUHVV �)K�

�&76$ ,1387 ,6 $66(57('
'DWD WUDQVPLVVLRQ LV QRZ SHUPLWWHG

�&76$ ,1387 ,6 1(*$7('
'DWD WUDQVPLVVLRQ LV GLVDEOHG�

1R

<HV

<HV 1R

<HV

1R

)LJXUH ��� $ )ORZ 'LDJUDP GHSLFWLQJ DQ $OJRULWKP 7KDW &RXOG %H 8VHG WR

5HDOL]H WKH 7UDQVPLWWHU�&RQWUROOHG 576�&76 +DQGVKDNLQJ 0RGH
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6�� 0XOWL�GURS ����� � ELW� 0RGH�

(DFK VHULDO FKDQQHO RI WKH 48$57 FDQ EH FRQILJXUHG WR

RSHUDWH LQ D ZDNH XS PRGH XVHIXO IRU PXOWL�GURS RU

PXOWLSURFHVVRU DSSOLFDWLRQV� 7KLV VHFWLRQ ZLOO ILUVW SUHVHQW

WKH FRQFHSW RI WKH 0XOWL�'URS 0RGH� $IWHUZDUGV� WKH

IXQFWLRQ DQG SURFHGXUH RI RSHUDWLQJ WKH 48$57 LQ WKH

0XOWL�'URS PRGH LV GLVFXVVHG EHORZ�

6���� &RQFHSW RI 0XOWL�'URS 0RGH

7KLVPRGH LV FRPSDWLEOH ZLWK WKH VHULDO ´1LQH ELW 0RGHµ RI

���� IDPLO\ PLFURFRPSXWHUV� ,Q WKLV PRGH RI RSHUDWLRQ D

´PDVWHU VWDWLRQµ� FRQQHFWHG WR D PD[LPXP RI ��� VODYH

VWDWLRQ LV SRVVLEOH� DV GHSLFWHG LQ )LJXUH ���

7;'Q

5;'Q 5;'Q5;'Q5;'Q

0DVWHU 'HYLFH

6ODYH 'HYLFHV

��K ��K ��K ))K

)LJXUH ��� $Q ,OOXVWUDWLRQ 'HSLFWLQJ WKH

&RQFHSW RI 0XOWL�'URS 0RGH

$�'/6% 06%

� %LW &KDUDFWHU

$GGUHVV�'DWD %LW

)LJXUH ��� %LW )RUPDW RI &KDUDFWHU 'DWD %HLQJ

7UDQVPLWWHG LQ WKH 0XOWL�'URS 0RGH

7KH ´0DVWHU 6WDWLRQµ FRPPXQLFDWHV WR WKH ´6ODYH

6WDWLRQVµ E\ WUDQVPLWWLQJD FKDUDFWHU �W\SLFDOO\ D E\WH�ZLWK

DQ ´$GGUHVV�'DWDµ ELW IODJ DSSHQGHG WR WKH HQG RI WKH

FKDUDFWHU� 7KLV W\SLFDOO\ UHVXOWV LQ QLQH ELWV RI EHLQJ

WUDQVPLWWHG IRU HYHU\ FKDUDFWHU E\WH� DV SUHVHQWHG LQ

)LJXUH ���

:KHQ WKH ´0DVWHU 6WDWLRQµ ZDQWV WR WUDQVPLW D EORFN RI

GDWD WR RQH RI VHYHUDO VODYHV� LW ILUVW VHQGV RXW DQ $GGUHVV

E\WH WKDW LGHQWLILHV WKH ´7DUJHW 6ODYHµ� $Q DGGUHVV E\WH

GLIIHUV IURP D GDWD E\WH LQ WKDW WKH QLQWK ELW LV D ´�µ LQ DQ

$GGUHVV %\WH DQG D ´�µ LQ D 'DWD %\WH�

$Q $GGUHVV %\WH� KRZHYHU� LQWHUUXSWV DOO ´6ODYHVµ VR WKDW

HDFK FDQ H[DPLQH WKH UHFHLYHG E\WH WR WHVW LI LW �WKH

LQGLYLGXDO VODYH GHYLFH� LV EHLQJ DGGUHVVHG� 7KH UHFHLYHU

RI WKH DGGUHVVHG VODYHZLOO EH HQDEOHG DQGZLOO SUHSDUH IRU

UHFHSWLRQ RI WKH GDWD E\WHV WKDW IROORZV� 7KH VODYHV WKDW

ZHUH QRW DGGUHVVHG ZLOO OHDYHV WKHLU 5HFHLYHUV GLVDEOHG�

DQG ZLOO FRQWLQXH WR LJQRUH WKH GDWD E\WHV WKDW IROORZV�

7KH\ZLOO EH LQWHUUXSWHG DJDLQZKHQ WKH QH[W DGGUHVV E\WH

LV WUDQVPLWWHG E\ WKH ´0DVWHU 'HYLFHµ�

6���� 48$57 0XOWL�'URS 2SHUDWLRQ

$ JLYHQ FKDQQHO� ZLWKLQ WKH 48$57 LV SURJUDPPHG LQWR

WKH0XOWL�'URSPRGH E\ VHWWLQJ05�Q>���@  ´�� �µ� ,Q WKLV

PRGH� D WUDQVPLWWHG FKDUDFWHU FRQVLVWV RI D 67$57 ELW�

WKH SURJUDPPHG QXPEHU RI GDWD ELWV� WKH $GGUHVV�'DWD

�$�'� IODJ ELW� DQG WKH SURJUDPPHG 6723 ELW OHQJWK� $�'

 � LQGLFDWHV WKDW WKH FKDUDFWHU LV GDWD� ZKLOH $�'  �

LGHQWLILHV LW DV DQ DGGUHVV�

7UDQVPLWWHU 2SHUDWLRQ 'XULQJ 0XOWL�'URS 0RGH

7KH XVHU�&38 FRQWUROV WKH VWDWH RI WKH WUDQVPLWWHG

FKDUDFWHU E\ SURJUDPPLQJ 05�Q>�@ RI WKH FKDQQHO SULRU

WR ORDGLQJ WKH GDWD ELWV LQWR WKH 7+5� 6HWWLQJ 05�Q>�@  

´�µ UHVXOWV LQ $�'  ´�µ DQG VHWWLQJ05�Q>�@  ´�µ UHVXOWV LQ

$�'  ´�µ� )LJXUH �� SUHVHQWV D SURFHGXUDO IORZ GLDJUDP

IRU WUDQVPLWWLQJ FKDUDFWHUV �$GGUHVV RU 'DWD�� ZKLOH LQ WKH

0XOWL�'URS 0RGH�
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67$57

,QYRNH WKH ´5(6(7 05 32,17(5µ
FRPPDQG�
�:ULWH �[K WR DSSURSULDWH &RPPDQG
5HJLVWHU�

6HW $�' %LW WR ´�µ �:ULWH
[[[[[�[[ WR 05�Q 5HJLVWHU�

7UDQVPLW $GGUHVV &KDUDFWHU
WR 6ODYH 'HYLFH�
�:ULWH &KDUDFWHU WR 7+5Q�

6HW $�' %LW WR ´�µ
�:ULWH [[[[[�[[ WR 05�Q 5HJLVWHU�

7UDQVPLW 'DWD &KDUDFWHU WR 6ODYH
'HYLFH�
�:ULWH &KDUDFWHU WR 7+5Q�

$UH 7KHUH 0RUH 'DWD
&KDUDFWHUV WR :ULWH WR
$FWLYH 6ODYH 'HYLFH

1R

<HV

,QYRNH WKH ´5(6(7 05 32,17(5µ
FRPPDQG�
�:ULWH �[K WR DSSURSULDWH &RPPDQG
5HJLVWHU�

)LJXUH ��� $ )ORZ 'LDJUDP 'HSLFWLQJ D 3URFHGXUH WKDW &DQ %H 8VHG WR

7UDQVPLW &KDUDFWHUV LQ WKH 0XOWL�'URS 0RGH

5HFHLYHU 2SHUDWLRQ 'XULQJ 0XOWL�'URS 0RGH

:KHQ D FKDQQHO KDV EHHQ SURJUDPPHG LQWR WKH

0XOWL�'URS 0RGH� DQG WKH 5HFHLYHU KDV EHHQ GLVDEOHG �D

W\SLFDO FRQILJXUDWLRQ�� WKH 5HFHLYHU ZLOO ORDG D FKDUDFWHU

LQWR WKH 5+5 DQG VHW WKH 5;5'< LQGLFDWRU �DQG�RU

LQWHUUXSW� LI WKH $�' ELW LV ´�µ �$GGUHVV IODJ�� +RZHYHU� WKH

FKDUDFWHU ZLOO EH GLVFDUGHG LI LWV $�' ELW LV ´�µ �'DWD IODJ��

7KHUHIRUH� LQ UHVSRQVH WR WKH 5;5'< LQGLFDWRU� WKH &38

VKRXOG WKHQ UHDG WKH UHFHLYHG FKDUDFWHU DQG GHWHUPLQH LI

WKH DGGUHVV WKDW LW UHSUHVHQWVPDWFKHV WKDW RI WKH &38� ,I

WKH DGGUHVVHV GR PDWFK� �LQGLFDWLQJ WKDW LW LV WKH 7DUJHW

6ODYH�� WKHQ WKH &38 VKRXOG HQDEOH WKH 5HFHLYHU� LQ

SUHSDUDWLRQ IRU WKH VXEVHTXHQW EORFNV RI GDWD�

2QFH WKH 5HFHLYHU KDV EHHQ HQDEOHG WKH 5HFHLYHU 6HULDO

'DWD ZLOO EH SURFHVVHG DV LQ 1RUPDO 2SHUDWLRQ� 7KH

UHFHLYHG FKDUDFWHUV DUH DFFHVVLEOH WR WKH&38 E\ UHDGLQJ

WKH 5+5� 7KH VWDWH RI WKH $�' IODJ ELW LV DYDLODEOH DW

65Q>�@� WKH 6WDWXV 5HJLVWHU ELW QRUPDOO\ XVHG WR LQGLFDWH
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´3DULW\ (UURUµ� 7KHUHIRUH� LQ FRQMXQFWLRQ ZLWK UHFHLYHU

HDFK QHZ FKDUDFWHU� WKH &38 VKRXOG FRQWLQXH WR PRQLWRU

65Q>�@ LQ RUGHU WR YHULI\ WKDW LW LV D ´�µ �'DWD FKDUDFWHUV��

2QFH WKH ´7DUJHW &38µ GHWHFWV D QHZ DGGUHVV FKDUDFWHU�

65Q>�@  ´�µ� LW VKRXOG FRPSDUH WKLV DGGUHVV ZLWK LWV RZQ�

,I WKH DGGUHVVHV GR QRW PDWFK� WKHQ WKLV &38 LV QRW WKH

LQWHQGHG UHFLSLHQW RI WKH QH[W EORFN RI GDWD� DQG QRZ

VKRXOG GLVDEOH WKH 5HFHLYHU� )LJXUH �� SUHVHQWV D IORZ

GLDJUDP GHSLFWLQJ D UHFRPPHQGHG SURFHGXUH IRU

KDQGOLQJ UHFHLYHG FKDUDFWHUV ZKLOH LQ WKH 0XOWL�'URS

0RGH�

67$57

5HFHLYHU LV 'LVDEOHG
&KDQQHO LV &RPPDQGHG
LQWR 0XOWL�'URS 0RGH�
05�Q>���@  >�� �@

5HMHFW &KDUDFWHU 5HFHLYHU
UHPDLQV 'LVDEOHG

5HDG LQ $GGUHVV
&KDUDFWHU IURP 5+5Q

+DV 5;5'<
,QGLFDWRU EHHQ
DVVHUWHG"

1R

<HV

1R

(QDEOH 5HFHLYHU
�:ULWH [�K WR WKH
$SSURSULDWH &KDQQHO
&RPPDQG 5HJLVWHU�

5HDG LQ 'DWD &KDUDFWHU
IURP 5+5� &KHFN 65Q>�@

'RHV 1HZO\
5HFHLYHG $GGUHVV

0DWFK &38
$GGUHVV"

,V WKH 1HZ
&KDUDFWHU D
'DWD &KDUDFWHU
65Q>�@  �"

<HV

<HV

1R

)LJXUH ��� $ )ORZ 'LDJUDP 'HSLFWLQJ D 3URFHGXUH 7KDW &DQ %H 8VHG WR

5HFHLYH &KDUDFWHUV LQ WKH 0XOWL�'URS 0RGH

6�� 6WDQGE\ 0RGH

7KH 48$57 PD\ EH SODFHG LQ D VWDQGE\ PRGH WR

FRQVHUYH SRZHU ZKHQ LWV RSHUDWLRQ LV QRW UHTXLUHG� 8SRQ

UHVHW� WKH 48$57 ZLOO EH LQ WKH ´$FWLYH 2SHUDWLRQµ PRGH�

$ ´6HW 6WDQGE\0RGHµ FRPPDQG LVVXHG YLD WKH FKDQQHO $

&RPPDQG 5HJLVWHU GLVDEOHV DOO FORFNV RQ WKH GHYLFH

H[FHSW IRU WKH FU\VWDO RVFLOODWRU� ZKLFK VLJQLILFDQWO\

UHGXFHV WKH RSHUDWLQJ FXUUHQW� ,Q WKLV PRGH WKDW RQO\

IXQFWLRQV ZKLFK ZLOO RSHUDWH FRUUHFWO\ DUH UHDGLQJ WKH

LQSXW SRUW� ZULWLQJ WKH RXWSXW SRUW DQG WKH ´6HW $FWLYH

0RGHµ FRPPDQG� 7KH ODWWHU� DOVR LQYRNHG YLD WKH

&KDQQHO $ &RPPDQG UHJLVWHU� UHVWRUHV WKH GHYLFH WR

QRUPDO RSHUDWLRQ ZLWKLQ ��³V� 5HVHWWLQJ WKH WUDQVPLWWHUV

DQG UHFHLYHUV DQG ZULWLQJ ��K LQWR ERWK RI WKH ,05V

�,QWHUUXSW 0DVN 5HJLVWHUV� EHIRUH JRLQJ LQWR WKH 6WDQGE\

PRGH LV UHFRPPHQGHG WR SUHYHQW DQ\ VSXULRXV LQWHUUXSWV

IURPEHLQJJHQHUDWHG� 7KH FKLSVKRXOG EH UHSURJUDPPHG

DIWHU WKH ´6HW $FWLYH 0RGHµ FRPPDQG VLQFH UHJLVWHU

FRQWHQWV DUH QRW JXDUDQWHHG WR UHPDLQ VWDEOH GXULQJ WKH

VWDQGE\ PRGH� $FWLYH RSHUDWLRQ FDQ DOVR EH UHVWRUHG YLD

KDUGZDUH UHVHW�
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7� &200(176 $%287 7+( ;5��&��� ,1 �� 3,1
3/&&

0XFK RI WKLV GDWD VKHHW GLVFXVVHG IHDWXUHV ZKLFK DUH

DYDLODEOH WR WKH48$57VZKLFK DUH SDFNDJHG LQ WKH �� SLQ

3/&&� +RZHYHU� EHFDXVH RI WKH UHGXFHG QXPEHU RI SLQV

WKH 48$57V LQ WKH �� SLQ SDFNDJH GR QRW KDYH WKH

IROORZLQJ IHDWXUHV�

- 7KH DELOLW\ WR DSSO\ H[WHUQDO FORFN VLJQDOV LQWR WKH

7LPLQJ &RQWURO %ORFN �RWKHU WKDQ WKH ;��&/. SLQ��

- 7KH DELOLW\ WR FRQILJXUH VRPH WKH 2XWSXW 3RUWV WR

IXQFWLRQ DV WKH 7;5'< DQG 5;5'<�))8// LQGLFD�

WRUV

8� 352*5$00,1*

2SHUDWLRQ RI WKH 48$57 LV SURJUDPPHG E\ ZULWLQJ

FRQWURO ZRUGV LQWR WKH DSSURSULDWH UHJLVWHUV� ZKLOH

RSHUDWLRQDO IHHGEDFN LV SURYLGHG E\ VWDWXV UHJLVWHUV

ZKLFK FDQ EH UHDG E\ WKH &38� 5HJLVWHU DGGUHVVLQJ LV

VKRZQ LQ 7DEOH ��

$ KDUGZDUH UHVHW FOHDUV WKH FRQWHQWV RI WKH 65Q� ,05V�

,65V� 235V� DQG 23&5V UHJLVWHUV DQG LQLWLDOL]HV WKH

,95V WR �)��� 'XULQJ RSHUDWLRQ� FDUH VKRXOG EH H[HUFLVHG

LI WKH FRQWHQWV RI FRQWURO UHJLVWHUV DUH WR EH FKDQJHG�

VLQFH FHUWDLQ FKDQJHV PD\ UHVXOW LQ LPSURSHU RSHUDWLRQ�

)RU H[DPSOH� FKDQJLQJ WKH QXPEHU RI ELWV SHU FKDUDFWHU

ZKLOH GDWD LV EHLQJ UHFHLYHG PD\ UHVXOW LQ UHFHSWLRQ RI

HUURQHRXV FKDUDFWHU� ,Q JHQHUDO� FKDQJHV WR UHJLVWHUV

ZKLFK FRQWURO UHFHLYHU RU WUDQVPLWWHU RSHUDWLRQ VKRXOG EH

PDGH RQO\ ZKLOH WKH WUDQVPLWWHU RU UHFHLYHU DUH GLVDEOHG�

DQG FHUWDLQ FKDQJHV WR WKH $&5V VKRXOG EH PDGH RQO\

ZKHQ WKH &�7·V DUH VWRSSHG�

0RGH� FRPPDQG� FORFN VHOHFW� DQG VWDWXV UHJLVWHUV DUH

GXSOLFDWHG IRU HDFK FKDQQHO WR SURYLGH WRWDO LQGHSHQGHQW

RSHUDWLRQ� 12 7$* VXPPDUL]HV WKH ELW DVVLJQPHQWV IRU

HDFK UHJLVWHU�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

5[ 576 &RQ�
WURO

5[ ,QW 6HOHFW (UURU 0RGH 3DULW\ 0RGH
6HOHFW

3DULW\
6HOHFW

1XPEHU RI %LWV�&KDU�

�  1R

�  <HV

� 5;5'<

� ))8//

� &KDU�

� %ORFN

��  :LWK 3DULW\

��  )RUFH 3DULW\

��  1R 3DULW\

��  0XOWL�'URS 0RGH

�  (YHQ

�  2GG

��  �

��  �

��  �

��  �

7DEOH ��� 0RGH 5HJLVWHUV �� 05�$� 05�%� 05�&� 05�'

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

&KDQQHO 0RGH 7[ 576
&RQWURO

&76 (QDEOH
7[

6WRS %LW /HQJWK

��  1RUPDO

��  $XWR (FKR

��  /RFDO /RRS

��  5HPRWH /RRS

�  1R

�  <HV

�  1R

�  <HV

�K  �����

�K  �����

�K  �����

�K  �����

�K  �����

�K  �����

�K  �����

�K  �����

�K  �����

�K  �����

$K  �����

%K  �����

&K  �����

'K  �����

(K  �����

)K  �����

7DEOH ��� 0RGH 5HJLVWHU �� 05�$� 05�%� 05�&� 05�'

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

5HFHLYHU &ORFN 6HOHFW 7UDQVPLWWHU &ORFN 6HOHFW

6HH 7DEOH � 6HH 7DEOH �

7DEOH ��� &ORFN 6HOHFW 5HJLVWHUV� &65$� &65%� &65&� &65'
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%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

0LVFHOODQHRXV &RPPDQGV (QDEOH�'LVDEOH 7[ (QDEOH�'LVDEOH 5[

6HH 7H[W LQ 6HFWLRQ 0��� ��  1R &KDQJH

��  (QDEOH 7[

��  'LVDEOH 7[

��  1RW $OORZHG

�'R 1RW 8VH�

��  1R &KDQJH

��  (QDEOH 7[

��  'LVDEOH 7[

��  1RW $OORZHG

�'R 1RW 8VH�

7DEOH ��� &RPPDQG 5HJLVWHUV� &5$� &5%� &5&� &5'

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

5HFHLYHG
%UHDN

)UDPLQJ
(UURU

3DULW\ (UURU 2YHUUXQ
(UURU

7;(07 7;5'< ))8// 5;5'<

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

�  1R

�  <HV

7DEOH ��� 6WDWXV 5HJLVWHUV� 65$� 65%� 65&� 65'

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

23� 23� 23� 23� 23� 23�

� 235�>�@

� 7;5'<%

� 235�>�@

� 7;5'<$

� 235�>�@

� 5;5'<�

))8//%

� 235�>�@

� 5;5'<�

))8//$

��  235�>�@

��  &�7 �� 2XWSXW

��  7;&% ��;�

��  5;&% ��;�

��  235�>�@

��  7;&$ ���;�

��  7;&$ ��;�

��  5;&$ ��;�

7DEOH ��� 2XWSXW 3RUW &RQILJXUDWLRQ 5HJLVWHU �� 23&5�

%LW � %LW � %LW � %LW � %LW � %LW � %LW � %LW �

23� 23� 23� 23� 23� 23�

� 235�>�@

� 7;5'<'

� 235�>�@
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(;$5 &RUSRUDWLRQ UHVHUYHV WKH ULJKW WR PDNH FKDQJHV WR WKH SURGXFWV FRQWDLQHG LQ WKLV SXEOLFDWLRQ LQ RUGHU WR LP�

SURYH GHVLJQ� SHUIRUPDQFH RU UHOLDELOLW\� (;$5 &RUSRUDWLRQ DVVXPHV QR UHVSRQVLELOLW\ IRU WKH XVH RI DQ\ FLUFXLWV GH�

VFULEHG KHUHLQ� FRQYH\V QR OLFHQVH XQGHU DQ\ SDWHQW RU RWKHU ULJKW� DQGPDNHV QR UHSUHVHQWDWLRQ WKDW WKH FLUFXLWV DUH

IUHH RI SDWHQW LQIULQJHPHQW� &KDUWV DQG VFKHGXOHV FRQWDLQHG KHUH LQ DUH RQO\ IRU LOOXVWUDWLRQ SXUSRVHV DQG PD\ YDU\

GHSHQGLQJ XSRQ D XVHU·V VSHFLILF DSSOLFDWLRQ� :KLOH WKH LQIRUPDWLRQ LQ WKLV SXEOLFDWLRQ KDV EHHQ FDUHIXOO\ FKHFNHG�

QR UHVSRQVLELOLW\� KRZHYHU� LV DVVXPHG IRU LQDFFXUDFLHV�

(;$5&RUSRUDWLRQ GRHV QRW UHFRPPHQG WKH XVH RI DQ\ RI LWV SURGXFWV LQ OLIH VXSSRUW DSSOLFDWLRQVZKHUH WKH IDLOXUH RU

PDOIXQFWLRQ RI WKH SURGXFW FDQ UHDVRQDEO\ EH H[SHFWHG WR FDXVH IDLOXUH RI WKH OLIH VXSSRUW V\VWHP RU WR VLJQLILFDQWO\

DIIHFW LWV VDIHW\ RU HIIHFWLYHQHVV� 3URGXFWV DUH QRW DXWKRUL]HG IRU XVH LQ VXFK DSSOLFDWLRQV XQOHVV (;$5 &RUSRUDWLRQ

UHFHLYHV� LQ ZULWLQJ� DVVXUDQFHV WR LWV VDWLVIDFWLRQ WKDW� �D� WKH ULVN RI LQMXU\ RU GDPDJH KDV EHHQ PLQLPL]HG� �E� WKH

XVHU DVVXPHV DOO VXFK ULVNV� �F� SRWHQWLDO OLDELOLW\ RI (;$5 &RUSRUDWLRQ LV DGHTXDWHO\ SURWHFWHG XQGHU WKH FLUFXP�

VWDQFHV�

&RS\ULJKW ���� (;$5 &RUSRUDWLRQ

'DWDVKHHW 6HSWHPEHU ����

5HSURGXFWLRQ� LQ SDUW RU ZKROH� ZLWKRXW WKH SULRU ZULWWHQ FRQVHQW RI (;$5 &RUSRUDWLRQ LV SURKLELWHG�


