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7KH ;5'���� LV D VLPXOWDQHRXV VDPSOLQJ ��� 0636

WULSOH ���ELW $�' &RQYHUWHU� ,W SURYLGHV SL[HO�WR�SL[HO

FRUUHFWLRQ RI &&' RU RWKHU LQSXWV E\ XSGDWLQJ JDLQ DQG

RIIVHW SDUDPHWHUV VXSSOLHG IURP DQ H[WHUQDO FRUUHFWLRQ

PHPRU\� (DFK $'& KDV D ��ELW '$& GULYLQJ LWV SRVLWLYH

UHIHUHQFH YROWDJH DQG D ��ELW '$& GULYLQJ LWV QHJDWLYH

UHIHUHQFH WR LQGHSHQGHQWO\ DGMXVW WKH JDLQ DQG RIIVHW RI

HDFK FKDQQHO�

7KH ;5'���� XVHV $'&V ZLWK D VXEUDQJLQJ DUFKLWHFWXUH

WR PDLQWDLQ ORZ SRZHU FRQVXPSWLRQ DW KLJK FRQYHUVLRQ

UDWHV� 2XU SURSULHWDU\ FRPSDUDWRU GHVLJQ DFKLHYHV D ORZ

DQDORJ LQSXW FDSDFLWDQFH DQG SHUIRUPV DQ RQ�FKLS

VDPSOH DQG KROG IXQFWLRQ� 7KH ;5'���� XVHV

SURSULHWDU\ KLJK VSHHG '$&V WR GULYH WKH $'& UHIHUHQFHV

ZKLFK DOORZV UHIHUHQFH DGMXVWPHQW RQ HYHU\ FRQYHUVLRQ

DW D ���0+] UDWH� $Q LQWHUQDO FODPS LV DYDLODEOH IRU '&

UHVWRUDWLRQ RI $,1 EODFN OHYHO�

7KH ;5'���� RSHUDWHV IURP D VLQJOH �9 VXSSO\ DQG DQ

H[WHUQDO �9 UHIHUHQFH� DQG FRQVXPHV RQO\ ���P: RI

SRZHU �W\S��

6SHFLILHG IRU RSHUDWLRQ RYHU WKH WHPSHUDWXUH UDQJH �qq& WR

��q&� WKH ;5'���� LV DYDLODEOH LQ D �� OHDG 3ODVWLF 4XDG

)ODW 3DFN �34)3� SDFNDJH� &RQWDFW WKH IDFWRU\ IRU KLJKHU

FRQYHUVLRQ UDWH YHUVLRQV UXQQLQJ XS WR ��� 0636�

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

3DUW 1R� 3DFNDJH
2SHUDWLQJ

7HPSHUDWXUH 5DQJH

;5'����$,4 �� /HDG 4)3 ��� PP [ �� PP� �qq& WR ��qq&
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3LQ � 6\PERO 'HVFULSWLRQ

�� �� '9''��� 'LJLWDO 3RVLWLYH 3RZHU 6XSSOLHV� �9� 6KRXOG EH GHFRXSOHG WR GLJLWDO *1' SODQH� 7KH WZR
'9'' SLQV ERWK FRQQHFW WR WKH (6' ULQJ DV ZHOO DV WKH FRQWURO ORJLF� GDWD SRUW ORJLF� DQG WKH
LQWHUQDO $'& RXWSXW GDWD EXV GULYHUV�

��� �� '*1' ��� 'LJLWDO 1HJDWLYH 3RZHU 6XSSOLHV� �9� 7KH WZR '*1' SLQV ERWK FRQQHFW WR WKH (6' ULQJ DV
ZHOO DV WKH FRQWURO ORJLF DQG GDWD SRUW ORJLF�

��
��
��
��

$9''
%9''
&9''
9''�

$QDORJ 3RVLWLYH 3RZHU 6XSSOLHV� � 9� 6KRXOG EH VWDU FRQQHFWHG WR WKH DQDORJ VXSSO\ SRVW
RU GLUHFW FRQQHFWLRQ WR DQDORJ VXSSO\ SODQH� 'HFRXSOH WR $*1'� %*1'� &*1'� 9''�
SRZHUV WKH $'& LQWHUQDO ORJLF RQO\�

��
��
��
��

$*1'�
%*1'�
&*1'�
*1'�

$QDORJ 1HJDWLYH 3RZHU 6XSSOLHV� �9� 6KRXOG EH VWDU FRQQHFWHG WR DQDORJ JURXQG SRVW RU
GLUHFW FRQQHFWLRQ WR WKH DQDORJ JURXQG SODQH� 7KHVH *1'V SRZHU WKH DQDORJ VHFWLRQV RI WKH
$'& DQG WKH FLUFXLWU\ LQ WKH '$&V� *1'� SLQ FRQQHFWV WR WKH LQWHUQDO $'& GDWD EXV DQG WKH
$'& LQWHUQDO ORJLF�

��
��
��

$*1'�
%*1'�
&*1'�

$QDORJ *URXQG 5HODWHG WR '$& %LDV� $QDORJ JURXQGV UHODWHG WR '$& ELDV DUH WKH FRPPRQ
YROWDJH IRU WKH UHIHUHQFH� 7KH $'& ODGGHU UHVLVWRU WHUPLQDWHV WR WKLV SLQ DV ZHOO DV WKH LQWHU�
QDO ELDV UHVLVWRU XVHG IRU VHWWLQJ WKH '$& UHIHUHQFH� 7KHVH SLQV VKRXOG EH XVHG DV WKH UHIHU�
HQFH JURXQG YROWDJH IRU DOO DQDORJ PHDVXUHPHQWV�

�� $(1/ &KDQQHO $ 'DWD &ORFN� $FWLYH /RZ� $ '$& GDWD ORDGHG LQWR ILUVW UHJLVWHU EDQN RQ WKH IDOOLQJ
HGJH RI $(1/�

�� %(1/ &KDQQHO % 'DWD &ORFN� $FWLYH /RZ� % '$& GDWD ORDGHG LQWR WKH ILUVW UHJLVWHU RQ WKH IDOOLQJ
HGJH RI %(1/� % $'& GDWD ORDGHG WR WKH $'& RXWSXW SRUW RQ IDOOLQJ HGJH �DQG VKRXOG EH
UHDG RQ WKH ULVLQJ HGJH��
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3LQ � 6\PERO 'HVFULSWLRQ

�� &(1/ &KDQQHO & 'DWD &ORFN� $FWLYH /RZ� & '$& GDWD ORDGHG LQWR WKH ILUVW UHJLVWHU RQ WKH IDOOLQJ
HGJH RI &(1/� & $'& GDWD ORDGHG WR WKH $'& RXWSXW SRUW RQ IDOOLQJ HGJH �DQG VKRXOG EH
UHDG RQ WKH ULVLQJ HGJH��

�� &9/ &\FOH &ORFN� $OO '$&V ORDGHG RQ ULVLQJ HGJH� %HJLQ VDPSOH RI DQDORJ LQSXW RQ ULVLQJ HGJH�
$ $'& GDWD LV ORDGHG WR WKH $'& RXWSXW SRUW RQ WKH ULVLQJ HGJH RI &9/ �DQG VKRXOG EH UHDG
RQ WKH ULVLQJ HGJH RI $(1/��

�� &5(1 3DVV 7KURXJK 0RGH (QDEOH� :KHQ &5(1 LV KLJK� SDVVWKURXJK PRGH EHWZHHQ WKH $'&
DQG '$& SRUWV LV HQDEOHG� 51: FRQWUROV WKH GLUHFWLRQ RI SDVV WKURXJK RSHUDWLRQ�

�� 51: 5($' 1RW :5,7( 6LJQDO� 51: FRQWUROV WKH GLUHFWLRQ RI WKH SDVV WKURXJK RSHUDWLRQ ZKHQ
&5(1 LV KLJK DQG KDV QR LPSDFW ZKHQ &5(1 LV ORZ� :KHQ 51: LV KLJK GDWD SDVVHV IURP
WKH '$& SRUW WR WKH $'& SRUW� :KHQ 51: LV ORZ� GDWD SDVVHV IURP WKH $'& SRUW WR WKH '$&
SRUW� 1RWH� WKH SRUW FRQQHFWLRQV DUH� &'�� $'�� &'�� $'���������&'��� $'��

�� 9,10; $QDORJ 0X[ &RQWURO� 9,10; FRQWUROV WKH DQDORJ PX[ RQ WKH LQSXW RI DOO WKUHH $'&V� :KHQ
9,10; LV KLJK� DOO $'& LQSXWV DUH FRQQHFWHG WR 9&$/� :KHQ ORZ� HDFK $'& LV FRQQHFWHG WR
LWV SDUWLFXODU DQDORJ LQSXW SLQ�

�� )$67 )DVW 0RGH (QDEOH� 7KH )$67 SLQ FRQWUROV WKH PRGH RI WKH $'&V� :KHQ ORZ� WKH SDUW IXQF�
WLRQV DV VSHFLILHG IRU ���ELW UHVROXWLRQ� :KHQ KLJK� WKH $'&·V UHVROXWLRQ EHFRPHV ��ELW DQG
WKH /6%V DUH IRUFHG ORZ� 7KH FORFN UDWH FDQ EH LQFUHDVHG LQ WKLV PRGH WR �0+]�

�� $&/3 &ODPS 9ROWDJH $� %ODFN OHYHO FODPS SLQ IRU WKH $ FKDQQHO�

�� %&/3 &ODPS 9ROWDJH %� %ODFN OHYHO FODPS SLQ IRU WKH % FKDQQHO�

�� &&/3 &ODPS 9ROWDJH &� %ODFN OHYHO FODPS SLQ IRU WKH & FKDQQHO�

�� '&/ %ODFN /HYHO &ODPS &RQWURO �$FWLYH /RZ�� %ODFN OHYHO FODPS HQDEOH IRU DOO SLQV� $OO EODFN
OHYHO FODPSV DUH WXUQHG RQ ZKHQ '&/ LV ORZ�

�� $$1 $ &KDQQHO $QDORJ ,QSXW�

�� %$1 % &KDQQHO $QDORJ ,QSXW�

�� &$1 & &KDQQHO $QDORJ ,QSXW�

�� 9&$/ &DOLEUDWLRQ ,QSXW 9ROWDJH�

�� $)25& )RUFLQJ 9ROWDJH IRU %LDVLQJ WKH ,QWHUQDO '$&V� 7KLV LV WKH JDWH RI WKH 1�FKDQQHO ELDVLQJ
WUDQVLVWRU IRU WKH $ FKDQQHO�

�� $6(16 6HQVLQJ 9ROWDJH IRU %LDVLQJ WKH ,QWHUQDO '$&V� 7KLV LV WKH VRXUFH RI WKH 1�FKDQQHO ELDV�
LQJ WUDQVLVWRU DQG WKH WRS WHUPLQDO RI WKH LQWHUQDO ELDVLQJ UHVLVWRU IRU WKH $ FKDQQHO�

�� %)25& )RUFLQJ 9ROWDJH IRU %LDVLQJ WKH ,QWHUQDO '$&V� 7KLV LV WKH JDWH RI WKH 1�FKDQQHO ELDVLQJ
WUDQVLVWRU IRU WKH % FKDQQHO�

�� %6(16 6HQVLQJ 9ROWDJH IRU %LDVLQJ WKH ,QWHUQDO '$&V� 7KLV LV WKH VRXUFH RI WKH 1�FKDQQHO ELDV�
LQJ WUDQVLVWRU DQG WKH WRS WHUPLQDO RI WKH LQWHUQDO ELDVLQJ UHVLVWRU IRU WKH % FKDQQHO�

�� &)25& )RUFLQJ 9ROWDJH IRU %LDVLQJ WKH ,QWHUQDO '$&V� 7KLV LV WKH JDWH RI WKH 1�FKDQQHO ELDVLQJ
WUDQVLVWRU IRU WKH & FKDQQHO�

�� &6(16 6HQVLQJ 9ROWDJH IRU %LDVLQJ WKH ,QWHUQDO '$&V� 7KLV LV WKH VRXUFH RI WKH 1�FKDQQHO ELDV�
LQJ WUDQVLVWRU DQG WKH WRS WHUPLQDO RI WKH LQWHUQDO ELDVLQJ UHVLVWRU IRU WKH & FKDQQHO�

����� $'��$'� $'& 'DWD 2XWSXW 3LQV� $'� LV WKH 06%�

���� &'���&'� '$& ,QSXW 3LQV� &'���&'� DUH WKH *DLQ '$& 06% WR /6%� &'��&'� DUH WKH RIIVHW '$&
06% WR /6%�

�� 1�& 1R &RQQHFWLRQ�

�� '*1' 'LJLWDO *URXQG�

1RWH� $OO GLJLWDO VLJQDOV DUH DFWLYH KLJK XQOHVV RWKHUZLVH QRWHG�
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(/(&75,&$/ &+$5$&7(5,67,&6

7HVW &RQGLWLRQV� $9''  '9'' �9� '*1'  $*1'  �9� 95()  $9''l ���� 7HPSHUDWXUH  � WR ��q&��
6DPSOLQJ 5DWH  ���� 0636� 8QOHVV RWKHUZLVH VSHFLILHG�

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

$�' &RQYHUWHUV

'1/ 'LIIHUHQWLDO 1RQ�/LQHDULW\
;5'����$,4

�� p���� � /6% ���ELW UHVROXWLRQ
/6% UHIHUV WR ���ELW�

'1/ 'LIIHUHQWLDO 1RQ�/LQHDULW\
;5'����$,4��

��� ���� ��� /6% ���ELW UHVROXWLRQ
/6% UHIHUV WR ��ELW�

,1/ ,QWHJUDO 1RQ�/LQHDULW\
;5'����$,4

� ��� /6% ���ELW UHVROXWLRQ
/6% UHIHUV WR ���ELW�

,1/ ,QWHJUDO 1RQ�/LQHDULW\
;5'����$,4��

��� ��� /6% ���ELW UHVROXWLRQ
/6% UHIHUV WR ��ELW�

=6( =HUR 6FDOH (UURU ��� � P9 0HDVXUHG ZLWK RIIVHW DQG JDLQ
'$&V VHW WR ���� 2IIVHW LV GHILQHG
DV WKH GLIIHUHQFH EHWZHHQ WKH
FODPS YROWDJH DQG WKH DQDORJ LQSXW
YROWDJH ZKLFK UHVXOWV LQ WKH WUDQVL�
WLRQ RI WKH $'& FRGH IURP ��� WR
����

=6' =HUR 6FDOH 'ULIW� �� P9�qq& 0HDVXUHG DV WKH FKDQJH LQ WKH
=6( RYHU WHPSHUDWXUH� 7KLV HUURU
GRHV QRW LQFOXGH WKH HUURU
LQWURGXFHG E\ WKH H[WHUQDO 95()
DPSOLILHU RU H[WHUQDO 95() UHVLVWRU
GLYLGHU�

$,1 '& ,QSXW 5DQJH 9&/3
��P9

���� 9
� 9&/3
��P9

9 7KH GLJLWL]LQJ UDQJH LV VHW ZLWK WKH
*DLQ '$& DQG RIIVHW '$&� 3OHDVH
QRWH $,1 �PLQ� LV 9&/3 � � /6%  
95% DQG $,1 �PD[� LV *)6 �PD[� �
=65 �PD[� � 9&/3 � � /6%�

)6 'DWD 5DWH ��� ��� 0636 7KH FRQYHUVLRQ UDWH LV GHWHUPLQHG
E\ WKH WLPLQJ GLDJUDP DQG WLPLQJ
VSHFLILFDWLRQV� 6HW E\ WKH &9/ SHUL�
RG�

o$,1 $QDORJ ,QSXW 9ROWDJH &KDQJH
IURP 6DPSOH WR 6DPSOH�

� p)6 9 $VVXPLQJ $,1 YROWDJH UHPDLQV ZLWK�
LQ WKH VSHFLILHG GLJLWL]LQJ UDQJH
EDVHG RQ WKH RIIVHW DQG JDLQ '$&
FRGHV�

&,1 ,QSXW &DSDFLWDQFH� �� S) 0HDVXUHG ZLWK $,1 '&  ���9 DQG
$(1/  ORZ�

*DLQ '$&

1 5HVROXWLRQ � %LWV

'1/ 'LIIHUHQWLDO 1RQ�/LQHDULW\ �� ����� /6%

,1/ ,QWHJUDO 1RQ�/LQHDULW\ �� /6%

*)6 *DLQ '$& )XOO 6FDOH
�957 � 95%�

��� ���� ���� 9 *DLQ '$&  �))
957 LV WKH WRS RI WKH $'& UHIHUHQFH
ODGGHU� 5HIHU WR EORFN GLDJUDP�
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6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

*DLQ '$& �&RQW·G�

*=6 *DLQ '$& =HUR 6FDOH
�957 � 95%�

���� ���� ��� 9 *DLQ '$&  ���
95% LV WKH ERWWRP RI WKH $'& UHIHU�
HQFH ODGGHU� 5HIHU WR EORFN GLD�
JUDP�

0*& 0D[LPXP *DLQ &KDQJH SHU
&\FOH�

�� � )65 $IWHU WKH VSHFLILHG PD[LPXP
FKDQJH LQ JDLQ '$& VHWWLQJ� WKH
$'& VKRXOG RXWSXW WKH VDPH FRGH
p� /6% IRU DOO RI WKH IROORZLQJ FRQ�
YHUVLRQV DVVXPLQJ WKH DQDORJ LQSXW
UHPDLQV IL[HG� L�H� '&�

WV�JG 6HWWOLQJ 7LPH �0*&�� ��� ��� QV

2IIVHW '$&

1 5HVROXWLRQ � %LWV

'1/ 'LIIHUHQWLDO 1RQ�/LQHDULW\ ���� ��� /6%

,1/ ,QWHJUDO 1RQ�/LQHDULW\ � /6%

=65 95% 5DQJH ��� ��� ��� P9 7KLV LV PHDVXUHG DV WKH YROWDJH
GLIIHUHQFH DW WKH FODPS SLQ RI WKH
VHOHFWHG FKDQQHO ZKHQ WKH RIIVHW
'$& FKDQJHG IURP ��� �KH[� WR �)
�KH[� ZLWK WKH JDLQ '$& DW �))
�KH[�� 5HIHU WR 957 DQG 95% (41V
LQ WKH WKHRU\ RI RSHUDWLRQ VHFWLRQ�

02& 0D[LPXP 2IIVHW &KDQJH SHU
&\FOH�

��� � )65 $IWHU WKH VSHFLILHG PD[LPXP
FKDQJH LQ RIIVHW '$& VHWWLQJ� WKH
$'& VKRXOG RXWSXW WKH VDPH FRGH
p� /6% IRU DOO RI WKH IROORZLQJ FRQ�
YHUVLRQV DVVXPLQJ WKH DQDORJ LQSXW
UHPDLQV IL[HG� L�H� '&�

WV�RG )XOO 6FDOH 6HWWOLQJ 7LPH� ��� QV )RU D �� �KH[� WR �) �KH[� FKDQJH
RI RIIVHW '$& FRGH�

%ODFN /HYHO &ODPS 6ZLWFK

521 2Q 5HVLVWDQFH ��� ��� : (IIHFWLYH 5,1 DW FODPS SLQ�

,/&/3 ,QSXW /HDNDJH �� Q$ 2IIVHW '$& DW �� �KH[� �ZRUVW FDVH
FRQGLWLRQ��

4&/3 &ODPS 6ZLWFKLQJ &KDUJH ,QMHF�
WLRQ�

�� S& 2IIVHW '$& DW �� �KH[� �ZRUVW FDVH
FRQGLWLRQ��

9&/3 9ROWDJH DW &ODPS 3LQ ��� ��� ��� P9 2IIVHW E\ � /6% IURP ERWWRP WDS RI
$'& ODGGHU� *DLQ  ��� �+�� 2IIVHW
'$&  ���

5HIHUHQFH 9ROWDJH 5HTXLUHPHQWV �6HH 7KHRU\ RI 2SHUDWLRQ�

95() 5HIHUHQFH 9ROWDJH ���� � ���� 9 $OO OLQHDULW\ VSHFLILFDWLRQV DVVXPH
WKH UHIHUHQFH YROWDJH  $9'' ;
������

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

5HIHUHQFH 9ROWDJH 5HTXLUHPHQWV �&RQW·G��

9&$/ &DOLEUDWLRQ 9ROWDJH $*1' $9'' 9

5,16 6HQVH 3LQV ,QSXW 5HVLVWDQFH
�$6(16� %6(16� &6(16�

���� � 5,16 LV PHDVXUHG IURP WKH VHQVH
SLQ WR $*1'�� %*1'�� &*1'�
ZLWK WKH SRZHU WXUQHG RII DQG WHVW
YROWDJH OHVV WKDQ ���P9�

3RZHU 6XSSOLHV �1RWH� $OO *1' SLQV DUH VXEVWUDWH�

$9'' $QDORJ 3RVLWLYH 6XSSO\ ���� � ���� 9 %\SDVV SRZHU VXSSO\ SLQV�

'9'' 'LJLWDO 3RVLWLYH 6XSSO\ $9'' $9'' $9'' 9 %\SDVV SRZHU VXSSO\ SLQV�

$*1' $QDORJ 1HJDWLYH 6XSSO\ � � � 9

'*1' 'LJLWDO 1HJDWLYH 6XSSO\ � � � 9

3655 3RZHU 6XSSO\ 5HMHFWLRQ ��� G% I � .+]�

,'' 6XSSO\ &XUUHQW �� ��� P$ 'XULQJ VSHFLILHG RSHUDWLRQ�

'LJLWDO &KDUDFWHULVWLFV

9,+ 'LJLWDO ,QSXW +LJK 9ROWDJH IRU
&RQWURO 3LQV

��� 9 $OO GLJLWDO LQSXW SLQV RWKHU WKDQ '$&
GDWD
LQSXWV�

W$3 $SHUWXUH 'HOD\ �� �� QV $QDORJ VDPSOLQJ ZLQGRZ GHOD\

IURP &9/ ULVLQJ �n� HGJH �VWDUW� RU
$(1/ ULVLQJ �n� HGJH �HQG��

W�� &9/ )DOOLQJ (GJH WR %(1/ 5LV�
LQJ (GJH

�� �� QV

W�� 'HOD\ IURP &'���� WR $'���
ZLWK &5(1 �

�� QV

W�� 'HOD\ IURP $'��� WR &'����
ZLWK &5(1  �

�� QV

W�� 'HOD\ IURP '&/ )DOOLQJ (GJH WR
&ODPS RQ�

�� QV ([WHUQDO DQDORJ FODPS YROWDJH VHW�
WOLQJ GHSHQGV RQ H[WHUQDO FLUFXLWU\�

W�� 'HOD\ IURP '&/ 5LVLQJ (GJH WR
&ODPS RII�

�� QV ([WHUQDO DQDORJ FODPS YROWDJH VHW�
WOLQJ GHSHQGV RQ H[WHUQDO FLUFXLWU\�

9,/ 'LJLWDO ,QSXW /RZ 9ROWDJH IRU
&RQWURO 3LQV

��� 9 $OO GLJLWDO LQSXW SLQV RWKHU WKDQ '$&
GDWD
LQSXWV�

9,+ 'LJLWDO ,QSXW +LJK 9ROWDJH IRU
'$&
,QSXW 3LQV

��� 9 '$& GDWD LQSXWV� &'��&'��

9,/ 'LJLWDO ,QSXW /RZ 9ROWDJH IRU
'$&
,QSXW 3LQV

��� 9 '$& GDWD LQSXWV� &'��&'��

92/ 92/ ��� 9 # ,2/  �P$

92+ 92+ ��� # ,2+  �P$

,,1 'LJLWDO ,QSXW /HDNDJH &XUUHQW ��� �� P$

,2= ��6WDWH /HDNDJH ��� �� P$ ,Q SDVV�WKURXJK PRGH
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(/(&75,&$/ &+$5$&7(5,67,&6 �&217·'�

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

'LJLWDO 7LPLQJ 6SHFLILFDWLRQV�

)RU WHVWLQJ� ULVH WLPH  IDOO WLPH  ��QV� 2XWSXW ORDGLQJ  ��S) H[FHSW IRU $'��$'� IRU ZKLFK ORDGLQJ LV ��S)� 5LVH DQG IDOO
WLPHV IDVWHU WKDQ �QV VKRXOG EH DYRLGHG� 7KH WHVWLQJ LV GRQH ZLWK PLQ� WLPLQJV ZKLFK FRUUHVSRQG WR � 0636� )RU � 0636
GDWD UDWH XVH W\SLFDO WLPLQJV�

W� $(1/� %(1/� &(1/
3XOVH :LGWK

�� QV

W� '�$ 'DWD +ROG 7LPH �� QV

W� %(1/ 5LVLQJ (GJH WR &(1/ 5LV�
LQJ (GJH

��� QV

W� $(1/ 5LVLQJ (GJH WR &9/ )DO�
OLQJ (GJH

�� QV

W� '�$ 'DWD 6HWXS 7LPH �� QV

W� $QDORJ ,QSXW +ROG 7LPH �� QV 0HDVXUHG DV SDUW RI DQDORJ IHHG�
WKURXJK WHVW�
1RWH� WWDSPD[ � W�PLQ � W�PLQ�

W� &9/ 5LVLQJ (GJH WR $(1/ 5LVLQJ
(GJH

�� �� QV

W� $�' 'DWD (QDEOH 7LPH �� QV &9/ WR &KDQQHO $ GDWD�
%(1/ WR &KDQQHO % GDWD�
&(1/ WR &KDQQHO & GDWD�

W� &(1/ 5LVLQJ (GJH WR &9/ 5LV�
LQJ (GJH

�� QV

W�� $QDORJ ,QSXW 6HWWOHG WR ���� �� QV $VVXPHV WKH VDPSOH LV WDNHQ DW WKH
ULVLQJ HGJH RI $(1/�

W�� $�' 'DWD +ROG 7LPH �� �� QV

W�� 7LPH IRU $'��� DQG &'���� WR
VZLWFK IURP QRUPDO RSHUDWLRQ WR
SDVV WKURXJK PRGH RU YLVH YHUVD
�L�H� EXV FRQWHQWLRQ��

� �� QV 8VHU VKRXOG VWRS GULYLQJ WKH EXV
EHIRUH FKDQJLQJ WKH PRGH DQG GDWD
ZLOO QRW EH YDOLG IRU ��QV DIWHU D
FKDQJH RI PRGH�

W�� 'LJLWDO 4XLHW 7LPH �� QV 7KLV TXLHW WLPH LV QHFHVVDU\ WR UH�
GXFH GLJLWDO FURVVWDON GXULQJ WKH
FULWLFDO VDPSOLQJ WLPH� 7KH DFFXUD�
F\ RI HDFK FRQYHUVLRQ PD\ EH FRU�
UXSWHG GXH WR GLJLWDO QRLVH RQ WKH
ERDUG GXULQJ WKLV SHULRG�

W�� 'LJLWDO 4XLHW 7LPH �� QV 7KLV TXLHW WLPH LV QHFHVVDU\ WR UH�
GXFH GLJLWDO FURVVWDON GXULQJ WKH
FULWLFDO VDPSOLQJ WLPH� 7KH DFFXUD�
F\ RI HDFK FRQYHUVLRQ PD\ EH FRU�
UXSWHG GXH WR GLJLWDO QRLVH RQ WKH
ERDUG GXULQJ WKLV SHULRG�

1RWHV
� 3URGXFWLRQ WHVWLQJ SHUIRUPDQFHG DW ��qq&�
� 1RW SURGXFWLRQ WHVWHG�
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$%62/87( 0$;,080 5$7,1*6 �7$  ���q& XQOHVV RWKHUZLVH QRWHG� �� �

$9'' WR *1' �9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'9'' WR *1' �9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$9'' � '9'' ���P9 '&� � � � � � � � � � � � � � � � � � � � � � � �

$OO ,QSXWV 9'' ���� WR *1' ����9� � � � � � � � � � � � � � � � �

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

/HDG 7HPSHUDWXUH ���q&� � � � � � � � � � � � � � � � � � � � � � � �

(6' 5DWLQJ ����9 RQ DOO SLQV�� � � � � � � � � � � � � � � � � � � �

3DFNDJH 3RZHU 'LVVLSDWLRQ 5DWLQJ # ��q&

34)3 ����P:� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'HUDWHV DERYH ��q& ��P:�q&� � � � � � � � � � � � � � � �

7-0$; ���q&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1RWHV
� 6WUHVVHV DERYH WKRVH OLVWHG XQGHU ´$EVROXWH 0D[LPXP 5DWLQJVµ PD\ FDXVH SHUPDQHQW GDPDJH WR WKH GHYLFH� 7KLV LV D

VWUHVV UDWLQJ RQO\ DQG IXQFWLRQDO RSHUDWLRQ DW RU DERYH WKLV VSHFLILFDWLRQ LV QRW LPSOLHG� ([SRVXUH WR PD[LPXP UDWLQJ
FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOLDELOLW\�

� $Q\ LQSXW SLQ ZKLFK FDQ VHH D YDOXH RXWVLGH WKH DEVROXWH PD[LPXP UDWLQJV VKRXOG EH SURWHFWHG E\ 6FKRWWN\ GLRGH FODPSV
�+3���������� IURP LQSXW SLQ WR WKH VXSSOLHV� $OO ORJLF LQSXWV KDYH SURWHFWLRQ GLRGHV ZKLFK ZLOO SURWHFW WKH GHYLFH IURP
VKRUW WUDQVLHQWV RXWVLGH WKH VXSSOLHV RI OHVV WKDQ ���P$ IRU OHVV WKDQ ���PV�

)XQFWLRQ &9/ $(1/ %(1/ &(1/ &5(1 51: 9,10; )$67 '&/

6WDUW $,1 7UDFNLQJ nn � � � � ; � ; ;

6DPSOH $,1 � nn � � � ; � ; ;

06% &RQYHUW � � � � � ; � ; ;

/6% &RQYHUW � � � � � ; � ; ;

2XWSXW $ $'& 'DWD )URP
3UHYLRXV 6DPSOH

nn � � � � ; � ; ;

2XWSXW % $'& 'DWD )URP
3UHYLRXV 6DPSOH

; � pp � � ; � ; ;

2XWSXW & $'& GDWD IURP SUHYLRXV
VDPSOH

; � � pp � ; � ; ;

/RDG &KDQQHO $ 'DWD WR )LUVW $ '$&
5HJLVWHU

; pp � � � ; � ; ;

/RDG &KDQQHO % 'DWD WR )LUVW % '$&
5HJLVWHU

; � pp � � ; � ; ;

/RDG &KDQQHO & 'DWD WR )LUVW & '$&
5HJLVWHU

; � � pp � ; � ; ;

8SGDWH 6HFRQG 5HJLVWHU IRU $OO '$&V nn � � � � ; � ; ;

7XUQ RQ $OO %ODFN /HYHO &ODPS
6ZLWFKHV

; ; ; ; ; ; ; ; �

3DVV�7KURXJK 0RGH� $'& 3RUW ,Q�
'$& 3RUW 2XW

; ; ; ; � � ; ; ;

3DVV�7KURXJK 0RGH� '$& 3RUW ,Q�
$'& 3RUW 2XW

; ; ; ; � � ; ; ;

$'& ,QSXWV &RQQHFW WR 9&$/ ; ; ; ; ; ; � ; ;

3XW $'&V LQ ��%LW 0RGH ; ; ; ; ; ; ; � ;

7DEOH �� 7UXWK 7DEOH
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7,0,1* ',$*5$06

)LJXUH �� &ORFN 7LPLQJ IRU &RQYHUW 0RGH

)LJXUH �� '& &ODPS 2SHUDWLRQ

$$1

%$1

&$1

&9/

$(1/

%(1/

&(1/

����
W��

W�

W� W�

W��

W�

W�

W� W�

W�

'&/

$&/3
%&/3
&&/3

W�� W��



;5'����

��

5HY� ����

)LJXUH �� '$& ,QSXW DQG $'& 2XWSXW 7LPLQJ IRU 1RUPDO &RQYHUW 2SHUDWLRQ �&5(1  ��

&9/

$(1/

%(1/

&(1/

$'�����
2873876

'$ ������
,13876

$OO '$& RXWSXWV XSGDWH RQ WKLV HGJH

W�� W��

W�

& 'DWD �1��� $ 'DWD �1��� % 'DWD �1��� & 'DWD �1���

W�
W�

$ �1��� % �1��� & �1���

W�
W�

W�
W�

&KDQQHO $ RXWSXW GDWD HQDEOHG RQ WKLV HGJH

W� W�

W$3
6DPSOH 1 :LQGRZ

W$3 W�
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3DVV 7KURXJK 0RGH

�� $(1/� %(1/ 	 &(1/ VKRXOG EH KHOG KLJK GXULQJ

SDVV�WKURXJK PRGH� $'&V DQG '$&V ZLOO QRW

ZRUN SURSHUO\ GXULQJ SDVV�WKURXJK�

�� 3DVV�WKURXJK PRGH HQDEOH� :KHQ &5(1 LV

KLJK� SDVV�WKURXJK PRGH EHWZHHQ WKH $'& DQG

'$& SRUWV LV HQDEOHG� 51: FRQWUROV WKH

GLUHFWLRQ RI SDVV�WKURXJK RSHUDWLRQ�

�� 5($' QRW :5,7( VLJQDO� 51: FRQWUROV WKH

GLUHFWLRQ RI WKH SDVV�WKURXJK RSHUDWLRQ ZKHQ

&5(1 LV KLJK� DQG KDV QR LPSDFW ZKHQ &5(1 LV

ORZ� :KHQ 51: LV KLJK� GDWD SDVVHV IURP WKH

'$& SRUW WR WKH $'& SRUW� :KHQ 51: LV ORZ�

GDWD SDVVHV IURP WKH $'& SRUW WR WKH '$& SRUW�

1RWH WKH SRUW FRQQHFWLRQV DUH� &'�� $'�� &'��

$'������&'��� $'��

)LJXUH �� 7LPLQJ IRU 3DVV 7KURXJK 0RGH 2SHUDWLRQ

([WHUQDO FLUFXLWV PXVW VWRS
GULYLQJ &' ������ ZKHQ 51: IDOOV
DQG &5(1 LV KLJK

W�� W�� W��W��W��

W��

&5(1

51:

&'
������

$'
�����

&KLS VWRSV
GULYLQJ $' �����

([WHUQDO FLUFXLW FDQ
VWDUW GULYLQJ $' �����

1RWH� H[WHUQDO FLUFXLWV PXVW VWRS
GULYLQJ $'����� ZKHQ &5(1 IDOOV

&KLS GULYHV $'�����
GDWD IURP ODVW FRQYHUVLRQ

W��

W��
([WHUQDO FLUFXLWV FDQ
VWDUW GULYLQJ &' ������

&5(1

51:

&'
������

([WHUQDO FLUFXLWV PXVW VWRS
GULYLQJ &' ������ ZKHQ &5(1 ULVHV
DQG 51: LV ORZ

W�� W�� W��

&KLS VWRSV
GULYLQJ $' �����

([WHUQDO FLUFXLWV FDQ
VWDUW GULYLQJ $'�����

W�� W��

([WHUQDO FLUFXLWV PXVW
VWRS GULYLQJ $' �����

W��

&KLS VWRSV GULYLQJ &'������

([WHUQDO FLUFXLWV FDQ
VWDUW GULYLQJ &'������

W��

7�� 3DVV WKURXJK GHOD\ IURP &'������ WR $'�����

7�� 3DVV WKURXJK GHOD\ IURP $'����� WR &'������

7�� 3DVV WKURXJK VHW XS WLPH

&KLS GULYHV $'�����
GDWD IURP ODVW FRQYHUVLRQ

$'
�����

7+(25< 2) 23(5$7,21
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7KH ;5'���� LV FRPSRVHG RI WKUHH $'& FRQYHUWHUV ZLWK

G\QDPLF JDLQ DQG RIIVHW FRQWURO DORQJ ZLWK WKHLU

DVVRFLDWHG DQDORJ DQG GLJLWDO VXSSRUW FLUFXLWU\� 7KH WKUHH

FRQYHUWHUV DUH LQWHQGHG WR EH XVHG LQ D VLPXOWDQHRXV

VDPSOLQJ FRQILJXUDWLRQ� 7KH RQO\ H[WHUQDO FLUFXLWV

UHTXLUHG DUH D UHIHUHQFH DQG UHIHUHQFH EXIIHU DPS�

7KH $'& JDLQ DQG RIIVHW '$& LQSXWV� $'& RXWSXW GDWD�

DQG WKH $,1 VDPSOLQJ WLPH DUH UHODWHG WR WKH IRXU FORFN

LQSXWV� &9/� $(1/� %(1/ DQG &(1/�

,Q DSSOLFDWLRQV ZKLFK UHTXLUH UHMHFWLQJ D ELDV OHYHO IURP

WKH DQDORJ LQSXW� D ]HUR FODPS LV SURYLGHG IRU HDFK

FKDQQHO� :LWK WKH DGGLWLRQ RI D EXIIHU LQSXW DPS DQG

EORFNLQJ FDSDFLWRU� WKLV IXQFWLRQ UHMHFWV WKH ELDV SUHVHQW

GXULQJ '&/  � WLPH RQ WKH DQDORJ LQSXW�

$'&FDOLEUDWLRQ RU WHVW FDQ EH SHUIRUPHG XVLQJ WKH EXLOW�LQ

9&$/ � $,1 08; ZKLFK ZLOO VZLWFK WKH $'& $,1 IURP WKH

FKDQQHO LQSXW YROWDJH� $$1� %$1� &$1 WR 9&$/�

$ IDVW PRGH LV SURYLGHG� ZKHUH RQO\ WKH IRXU $'& 06%V

DUH SURGXFHG ZKLOH WKH UHPDLQLQJ GDWD LV VHW WR ���KH[��

7R VLPSOLI\ ERDUG OD\RXW� D GDWD SDVV�WKURXJK

FRQILJXUDWLRQ LV SURYLGHG WR DOORZ EL�GLUHFWLRQDO

FRPPXQLFDWLRQ EHWZHHQ WKH $'& GDWD SRUW DQG WKH ��

06%V RI WKH '$& ,�2 SRUW�

$'& 6\VWHP 2YHUDOO 6HTXHQFH

7KH IROORZLQJ VHFWLRQ GHVFULEHV WKH HYHQWV ZKLFK WDNH

SODFH GXULQJ RQH FRQYHUVLRQ F\FOH �)LJXUHV ����� $VVXPH

DW SRZHU XS� RU LQ WKH SUHYLRXV F\FOH� WKDW WKH YDOXHV IRU

WKH JDLQV DQG RIIVHWV QHHGHG IRU WKLV VDPSOH VHW KDYH

EHHQ ORDGHG LQWR WKH ILUVW '$& UHJLVWHUV� 7KLV GDWD LV

ORDGHG LQWR WKH VHFRQG UHJLVWHUV IRU DOO WKUHH FKDQQHOV RQ

WKH ULVLQJ HGJH RI&9/� $,1 WUDFNLQJ IRU DOO FKDQQHOV LVDOVR

VWDUWHG DIWHU W$3 GHOD\� 1RWH WKDW WKH $(1/� %(1/ DQG

&(1/ ZHUH DW ´�µ VWDWHV�

$W WKH IDOOLQJ HGJH RI $(1/� WKH FKDQQHO $ JDLQ DQG RIIVHW

GDWD IRU WKH QH[W F\FOH LV ORDGHG LQWR WKH FKDQQHO $ ILUVW

'$& UHJLVWHU� 7KH DQDORJ LQSXW VDPSOH IRU DOO WKUHH

FKDQQHOV LV WDNHQ DW WKH ULVLQJ HGJH RI $(1/ DIWHU W$3
GHOD\�

$W WKH IDOOLQJ HGJH RI %(1/� WKH FKDQQHO % JDLQ DQG RIIVHW

GDWD IRU WKH QH[W F\FOH LV ORDGHG LQWR WKH FKDQQHO % ILUVW

'$& UHJLVWHU� 7KH 06% FRPSDUDWRUV DUH DOVR HQDEOHG DW

WKLV WLPH� $W WKH ULVLQJ HGJH RI %(1/� WKH 06% YDOXH LV

ODWFKHG� DQG WKH UDQJH IRU WKH /6%V LV VHOHFWHG� 1RWH WKDW

WKH JDLQ DQG RIIVHW '$& PXVW EH VHWWOHG E\ WKLV WLPH LQ

RUGHU IRU WKH 06% YDOXH WR EH FRUUHFW �W� � W� � W� HQVXUH

WKLV��

$W WKH IDOOLQJ HGJH RI &(1/� WKH FKDQQHO & JDLQ DQG RIIVHW

GDWD IRU WKH QH[W F\FOH LV ORDGHG LQWR WKH FKDQQHO & ILUVW

'$& UHJLVWHU� 7KH /6% FRPSDUDWRUV DUH DOVR HQDEOHG DW

WKLV WLPH� $W WKH ULVLQJ HGJH RI &(1/� WKH /6% YDOXH LV

ODWFKHG�

'XULQJ WKH WLPH �W�� ZKHQ &(1/  � DQG &9/  �� WKH06%

GDWD LV FRUUHFWHG �LI QHFHVVDU\� DQG WKHQ SURSDJDWHG

DORQJ ZLWK WKH /6% GDWD WR WKH $'&RXWSXWV� 2Q WKH ULVLQJ

HGJH RI &9/� FKDQQHO $ GDWD LV HQDEOHG DW WKH RXWSXW SRUW�

6LQFH WKH DFWXDO $'&VDPSOHV DUH WDNHQ DW WKH ULVLQJHGJH

RI $(1/ DIWHU W$3 GHOD\� WKLV SHULRG RI WLPH LV WKH PRVW

VHQVLWLYH WR WUDQVLWLRQ QRLVH IURP GLJLWDO FRPSRQHQWV�

.HHS DOO WUDQVLWLRQV RXWVLGH RI WKH W��� W�� GLJLWDO TXLHW WLPH

ZLQGRZ DURXQG WKH $(1/ ULVLQJ HGJH� 6LQFH WKH $'&

RXWSXW EXV ZLOO FKDQJH VWDWHV DW WKH ULVLQJ HGJH RI &9/�

WKH WLPH IURP &9/ ULVLQJ WR $(1/ ULVLQJ LV LPSRUWDQW� 7KH

GHOD\ IURP&9/ ULVLQJ WR FKDQQHO $ YDOLG RQ WKH$'&EXV LV

W�� 7KLV UHTXLUHV WKDW $(1/ ULVLQJ HGJH PXVW QRW RFFXU

XQWLO DW OHDVW W� DIWHU &9/ ULVLQJ�

&9/ )XQFWLRQV

&9/ ULVLQJ HGJH SHUIRUPV WKUHH IXQFWLRQV� 7KH ILUVW LV WR

XSGDWH WKH JDLQ DQG RIIVHW '$&V IURP WKHLU UHVSHFWLYH ILUVW

UHJLVWHUV VLPXOWDQHRXVO\� 7KH VHFRQG IXQFWLRQ LV WR

LQLWLDWH WKH VDPSOH ZLQGRZ� 7KH WKLUG IXQFWLRQ LV WR ODWFK

WKH UHVXOWV RI WKH SUHYLRXV FRQYHUVLRQV LQWR WKH $'&

RXWSXW UHJLVWHU�

7KH $ FKDQQHO $'& GDWD LV SUHVHQWHG DW WKH $'& GDWD

SRUW DIWHU &9/ ULVLQJ HGJH� &9/ IDOOLQJ HGJH GRHV QRW

FKDQJH DQ\ LQWHUQDO VWDWH�

'$& 'DWD 3RUW 2SHUDWLRQ

'$& GDWD LV ORDGHG ILUVW LQWR DQ LQSXW UHJLVWHU DQG WKHQ

ORDGHG LQWR WKH '$& UHJLVWHU�

7KH LQSXW UHJLVWHU DOORZV VHTXHQWLDO ORDGLQJ RI WKH QH[W

FRQYHUVLRQ VHWWLQJV IRU DOO WKH FKDQQHOV WKURXJK WKH ���ELW

'$& GDWD EXV ZKLOH WKH $'& GDWD LV EHLQJ FORFNHG RXW RI

WKH $'& GDWD SRUW� 7KH VHFRQG UHJLVWHU DOORZV IRU

VLPXOWDQHRXV XSGDWLQJ RI DOO FKDQQHOV DW WKH EHJLQQLQJ RI

WKH DQDORJ VDPSOH SHULRG� 7KLV WLPLQJ JLYHV WKH $'&

UHIHUHQFH OHYHOV DGHTXDWH WLPH WR VHWWOH EHIRUH EHLQJ

XVHG WR FRQYHUW WKH VDPSOHG $,1� 1RWH WKDW WKH '$& GDWD

PXVW EH SUHVHQWHG DW HDFK F\FOH� VLQFH WKHUH LV QR

SURYLVLRQ IRU KROGLQJ '$& GDWD DIWHU HDFK F\FOH�
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$W SRZHU XS� WKH '$& VWDWHV VKRXOG EH VHW IRU WKH ILUVW

VDPSOH·V UHTXLUHG JDLQ DQG RIIVHW VHWWLQJV� 7KLV LV

DFFRPSOLVKHG E\ VHWWLQJ &9/  �� DQG F\FOLQJ HDFK RI WKH

$(1/� %(1/� DQG &(1/ FORFNV IURP WKHLU � WR � WR �

VWDWHV VHTXHQWLDOO\ ZLWK HDFK FKDQQHO·V UHVSHFWLYH GDWD

SUHVHQW DW WKH '$& GDWD SRUW�

)LJXUH �� 6LPSOLILHG 'LDJUDP

&KDQQHO $ ([DPSOH

2IIVHW
'$&

*DLQ
'$&

$,1

$&/3

�

�

&'&

/RJLF&03
o7�+

��

&KDQQHO $ RI ;5'����

�

ï

$$1

$'&

%ODFN /HYHO 6ZLWFK 2SHUDWLRQ

7KH ;5'���� LV HTXLSSHG ZLWK D EODFN OHYHO VHWWLQJ

VZLWFK� 7KH IXQFWLRQ RI WKH EODFN OHYHO VHWWLQJ VZLWFK LV WR

VWRUH WKH '& RIIVHW YDOXH RI WKH $'& DV ZHOO DV WKH

FRPPRQPRGH YDOXH RI $,1 DFURVV WKH H[WHUQDO &'&�KROG

FDSDFLWRU� 7KLV LV D FRVW HIIHFWLYH PHWKRG WR VWRUH WKH

EODFN OHYHO RI $,1 RU WKH RIIVHW RI WKH V\VWHP� 1RWH WKDW WKH

$&/3� %&/3� DQG &&/3 OHYHO LV '& VKLIWHG WR

DFFRPPRGDWH IRU WKH GLVWULEXWLRQ RI $'& RIIVHW�

2QH WHUPLQDO RI HDFK FODPS VZLWFK LV FRQQHFWHG DW WKH

ODGGHU WDS YROWDJH ZKLFK FRUUHVSRQGV WR �� /6% IURP WKH

$'& ����KH[� WR ����KH[� WUDQVLWLRQ� 7KLV � /6% RIIVHW

DOORZV WKH$'& WRPHDVXUH DV ORZ DV �� /6%RI WKH DQDORJ

LQSXW YROWDJH UHODWLYH WR WKH FODPS YROWDJH� 7R LQFUHDVH

WKH QHJDWLYH LQSXW GHWHFWDEOH UDQJH� FODPSZLWK WKH RIIVHW

'$& DW D FRGH KLJKHU WKDQ ���KH[��

7KH VHFRQG WHUPLQDO RI WKH FODPS VZLWFK LV FRQQHFWHG WR D

SLQ ZLWK LWV FRUUHVSRQGLQJ FKDQQHO SUHIL[� )RU FKDQQHO $�

WKH SLQ LV QDPHG $&/3�

7KH FRQWURO RI WKH DOO WKH VZLWFKHV LV SURYLGHG E\ D

VHSDUDWH XQODWFKHG ORJLF LQSXW FDOOHG '&/� 7KH GHOD\

IURP'&/ IDOOLQJ HGJH WR VZLWFK RQ LV VSHFLILHG DV W��� 7KH

DFWXDO WLPH UHTXLUHG WR VWRUH WKH ELDV YROWDJH GHSHQGV RQ

WKH H[WHUQDO & YDOXH� DQG ELDV YDULDWLRQ IURP VDPSOH WR

VDPSOH� 7KH HTXLYDOHQW LPSHGDQFH RI WKH FODPS LV ���:

W\SLFDO� VSHF QDPH RI 521� DQG PXVW EH LQFOXGHG LQ WKH

DQDO\VLV RI WKH ]HUR VDPSOH WLPH FRQVLGHUDWLRQV�

7KH EODFN OHYHO LV D IXQFWLRQ RI WKH RIIVHW '$&� DQG

WKHUHIRUH UHTXLUHV WKDW WKH YDOXH RI WKH RIIVHW '$& EH

ORDGHG LQWR WKH RIIVHW '$& VHFRQG UHJLVWHU EHIRUH WKH

FODPS LV WXUQHG RQ� 7KLV YDOXH FDQ EH VHW IURP ���KH[� WR

�)�KH[� FRUUHVSRQGLQJ WR D FODPS OHYHO FKDQJH RI =65�

7KH YROWDJH VZLQJ DW WKH $&/3� %&/3� &&/3 SLQ DIWHU

FODPS VKRXOG EH OLPLWHG WR WKH UDQJH RI $9'' WR $*1'�

7KLV ZLOO SUHYHQW WKH VWRUHG FKDUJH RQ WKH KROGLQJ FDS

IURP EHLQJ FKDQJHG E\ WKH LQSXW SURWHFWLRQ GHYLFHV�

$ ��: WR ���: UHVLVWRU LQ VHULHV ZLWK WKH $&/3� %&/3�

&&/3 SLQ ZLOO OLPLW WKH FXUUHQW LQGXFHG LQ WKH SURWHFWLRQ

DQG SDUDVLWLF GLRGHV GXH WR RYHU�YROWDJHV LQGXFHG E\ WKH

VRXUFH� /LPLW WKLV FXUUHQW ZLWK WKH XVH RI H[WHUQDO

SURWHFWLRQ GLRGHV�
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$'& *DLQ DQG 2IIVHW &RQWURO

(DFK FKDQQHO RI WKH ;5'���� FRQWDLQV D ���ELW $'&� D

���ELW '$&ZLWK06% � �� DFWLYH ELWV� GULYLQJ WKH SRVLWLYH

UHIHUHQFH� DQG D ��ELW '$& GULYLQJ WKH QHJDWLYH UHIHUHQFH

RI WKH $'&V ODGGHU QHWZRUN�

7KH UHODWLRQVKLS EHWZHHQ WKH$'&JDLQ DQG RIIVHW DQG WKH

'$& GDWD FDQ EH H[SUHVVHG PDWKHPDWLFDOO\�

$VVLJQ WKH WHUPV 957 DQG 95% WR UHSUHVHQW WKH YROWDJHV

IRU WKH $'& IXOO VFDOH DQG EODFN OHYHOV� 'JDLQ$ DQG

'RIIVHW$ UHSUHVHQW WKH GLJLWDO YDOXH IRU WKH JDLQ DQG RIIVHW

SDUDPHWHUV VHW E\ WKH '$&V IRU FKDQQHO $�

957 DQG 95% DUH GHILQHG E\ WKH HTXDWLRQ�

9
57

 º�� � 'JDLQ$
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)LJXUH �� 'ULYLQJ WKH $)25& DQG $6(16 3LQV

�&KDQQHO $ ([DPSOH�
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,QWHUQDO
9&RPPRQ

%RQGLQJ
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$*1'� 3LQ

�

ï
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$9''

$)25&

$6(16

pp ,5()

&KDQQHO
$

&LUFXLWU\

pp ���� ,5()

95()

&KDQQHO %LDV &LUFXLWU\

7KH JDLQ'$&DQG WKH RIIVHW '$& IRU HDFK FKDQQHO KDYHD

FRPELQHG ELDV JHQHUDWRU IRU VHWWLQJ WKHLU IXOO VFDOH UDQJH�

$Q H[WHUQDO RS DPS LV UHTXLUHG DQG LV FRQQHFWHG SHU

)LJXUH �� 7KH 95() UDQJH IRU HDFK FKDQQHO FDQ EH HLWKHU

WKH VDPH RU GLIIHUHQW GHSHQGLQJ RQ WKH DSSOLFDWLRQ DQG

QRPLQDO FKDQQHO JDLQ UHTXLUHG� $ KLJKHU 95() SURYLGHV

ORZHU FKDQQHO JDLQ�

� S)

$9''

$,1

)LJXUH �� $'& ,QSXW (TXLYDOHQW &LUFXLW

�� S)

$9''

966

9&$/

966

9,10;
���:

6DPSOH
���: �� S) ���:

9,10;

6DPSOH
��� S)

6DPSOH

�

ï
957 � 95%

�

$'& $QDORJ ,QSXW

7KLV SDUW KDV D VZLWFKHG FDSDFLWRU W\SH LQSXW FLUFXLW� 7KLV

PHDQV WKDW WKH LQSXW LPSHGDQFH FKDQJHV ZLWK WKH SKDVH

RI WKH LQSXW FORFN� )LJXUH �� VKRZV DQ HTXLYDOHQW LQSXW

FLUFXLW�

9&$/ DQG 9,10;

9&$/ YROWDJH LV FRQQHFWHG WKURXJK DQ DQDORJPX[ WR DOO �

FKDQQHO LQSXWV DW 9,10; �� 9&$/ FDQ WKHQ EH XVHG WR

QRUPDOL]H DOO WKUHH $'& LQSXW YROWDJH WR RXWSXW VWDWHV� ,W

FDQ EH XVHG IRU WHVWLQJ DV ZHOO DV EXLOGLQJ FDOLEUDWLRQ

WDEOHV IRU DOO WKUHH FKDQQHOV�

6XSSO\ DQG *URXQGV

$*1'�� %*1'�� &*1'�� DQG *1'� VKRXOG EH

FRQQHFWHG XQGHU WKH SDFNDJH WR PDNH WKHLU FRPPRQ

LPSHGDQFH DV ORZDVSRVVLEOH� $*1'��%*1'��&*1'�

VKRXOG DOVR EH FRQQHFWHG WR WKLV JURXQG�

8VH D VLQJOH VXSSO\ WR GULYH DOO RI WKH 9'' SLQV� $9''�

%9''� &9''� 9''� VKRXOG EH FRQQHFWHG WR D FRPPRQ

VXSSO\ SODQH ZKLFK IRUPV D VXSSO\ � JURXQG SODQH ZLWK WKH

DQDORJ JURXQG SODQH� ,Q DGGLWLRQ� ORFDO GHFRXSOLQJ

�SUHIHUDEO\ ��� X)FKLS W\SH� VKRXOG EH FRQQHFWHG

EHWZHHQ HDFK DQDORJ 9'' SLQ DQG LWV FORVHVW DQDORJ

JURXQG�

$ GHFRXSOLQJ FDSDFLWRU �SUHIHUDEO\ ��� X)FKLS W\SH�

VKRXOG EH FRQQHFWHG DFURVV SLQ � DQG �� DQG EHWZHHQ SLQ

�� DQG ��� $ '9'' WR '*1' VXSSO\�JURXQG SODQH VKRXOG

DOVR EH SURYLGHG�
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$33/,&$7,21 127(6 )25 &&' 6<67(06

$ W\SLFDO &&' GLJLWL]LQJ FRQILJXUDWLRQ LV VKRZQ LQ

)LJXUH ���� ZKLFK LQFRUSRUDWHV JOREDO JDLQ DQG RIIVHW

DGMXVWPHQW DV ZHOO DV SL[HO�WR�SL[HO YDULDWLRQ FRUUHFWLRQ�

7KH ;5'���� FDQ JUHDWO\ VLPSOLI\ WKLV W\SH RI V\VWHP E\

UHSODFLQJ WKH $'&V� WKH SL[HO FRUUHFWLRQ '$&V� DQG WKH

JOREDO RIIVHW '$&V DV VKRZQ LQ )LJXUH ��� 2QH PDLQ

DGYDQWDJH RI WKH ;5'���� LV WKH ZD\ WKH RIIVHW DQG VSDQ

IRU HDFK SL[HO DUH FRQWUROOHG� ,Q WKH WUDGLWLRQDO DSSOLFDWLRQ�

WKH RIIVHW DQG VSDQ VHWWLQJV LQWHUDFW UHTXLULQJ DGGWLRQDO

FRPSXWDWLRQV IRU HDFK SL[HO DGMXVWPHQW� :LWK WKH

;5'����� WKH RIIVHW DQG VSDQ VHWWLQJV FDQ EH FDOLEUDWHG

VHSDUDWHO\ VLPSOLI\LQJ WKH FRPSXWDWLRQV QHFHVVDU\�

)LJXUH ��� &RPPRQ &RQILJXUDWLRQ IRU &&' 'LJLWL]HU

� &KDQQHO 6KRZQ
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7KH FRQILJXUDWLRQ VKRZQ LQ )LJXUH ��� LQFRUSRUDWHV DOO RI

WKH EXLOGLQJ EORFNV SUHVHQW LQ SUHYLRXV JHQHUDWLRQV� $V

VKRZQ� WKH 03���� DOORZV IRU D VHULDO GDWD SDWK IRU WKH

JOREDO DGMXVWPHQW '$&V� 7KH 03���� DOORZV IRU D

SDUDOOHO GDWD SDWK� 7KH FODPS IXQFWLRQZRXOG QRW QRUPDOO\

EH XVHG LQ WKLV FRQILJXUDWLRQ�

$V VKRZQ LQ )LJXUH ���� E\ XVLQJ WKH FODPS SLQ� WKH JOREDO

RIIVHW �EODFN OHYHO� FDQ EH $& FRXSOHG WR WKH $'& LQ RUGHU

WR VLPSOLI\ WKH RIIVHW FDOLEUDWLRQ DQG HOLPLQDWH WKHUPDO DQG

SRZHU VXSSO\ LQGXFHG HUURUV�

)LJXUH ��� &RQILJXUDWLRQ IRU &&' 'LJLWL]HU XVLQJ %ODFN /HYHO &ODPS

&KDQQHO $ 6KRZQ
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$$1

$&/3

7KH DPRXQW RI DGMXVWPHQW UDQJH DYDLODEOH ZLWK WKH

VWDQGDUG FRQILJXUDWLRQ PD\ DOORZ IRU WKH XVH RI RQO\ RQH

95() EXIIHU DPS E\ FRQQHFWLQJ WKH $� %� &)5& SLQV

WRJHWKHU RQ WKH;5'����DQG XVLQJ WKH$6(16SLQ DV WKH

IHHGEDFN SRLQW WR WKH EXIIHU� %6(16 DQG &6(16 DUH

RSHQ LQ WKLV FDVH� 6HH )LJXUH ���



;5'����

��

5HY� ����
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