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7KH ;5'���� LV D ���ELW� PRQROLWKLF� FRPSOHWH �� 0636

$'&� 0DQXIDFWXUHG XVLQJ D VWDQGDUG &026 SURFHVV�

;5'���� RIIHUV ORZ SRZHU� ORZ FRVW DQG H[FHOOHQW

SHUIRUPDQFH� 7KH RQ�FKLS WUDFN�DQG�KROG DPSOLILHU�7�+�

DQG YROWDJH UHIHUHQFH �95()� HOLPLQDWH WKH QHHG IRU

H[WHUQDO DFWLYH FRPSRQHQWV� UHTXLULQJ RQO\ DQ H[WHUQDO

$'& FRQYHUVLRQ FORFN IRU WKH DSSOLFDWLRQ� 7KH ;5'����

DQDORJ LQSXW FDQ EH GULYHQZLWK HDVH GXH WR WKH KLJK LQSXW

LPSHGDQFH RI 5LQ  ��.: DQG &LQ  �S)�

7KH SDWHQWHG GHVLJQ DUFKLWHFWXUH XVHV ��

WLPH�LQWHUOHDYHG ���ELW 6$5 $'&V WR DFKLHYH KLJK

FRQYHUVLRQ UDWH RI �� 0636 PLQLPXP� ,Q RUGHU WR LQVXUH

DQG PDLQWDLQ DFFXUDWH ���ELW RSHUDWLRQ ZLWK UHVSHFW WR

WLPH DQG WHPSHUDWXUH� ;5'���� LQFRUSRUDWHV DQ

DXWR�FDOLEUDWLRQ FLUFXLW ZKLFK FRQWLQXRXVO\ DGMXVWV DQG

PDWFKHV WKH RIIVHW DQG OLQHDULW\ RI HDFK $'&� 7KLV

DXWR�FDOLEUDWLRQ FLUFXLW LV WUDQVSDUHQW WR WKH XVHU DIWHU WKH

LQLWLDO �PV FDOLEUDWLRQ �������� LQLWLDO FORFN F\FOHV��

7KH SRZHU GLVVLSDWLRQ DW �� 0636 LV RQO\ ��� P: ZLWK
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H[WHUQDO UHIHUHQFH LV XVHG�

7KH ;5'���� LV DYDLODEOH LQ ���/HDG SODVWLF 6623 DQG
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7HVW &RQGLWLRQV �8QOHVV 2WKHUZLVH 6SHFLILHG��

7D  ��q& $9''  '9''  ��9� 9,1  *1' WR ��9� 95%)  *1'� 957)  ��9 DQG )V  �� 0636� ��� 'XW\ &\FOH

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

'& $&&85$&<

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

,1/ ,QWHJUDO 1RQ�/LQHDULW\ ������ /6%

021 0RQRWRQLFLW\ *XDUDQWHHG E\ 7HVW

=6( =HUR 6FDOH (UURU ��� P9

$1$/2* ,1387

,195 ,QSXW 9ROWDJH 5DQJH $*1' 9575 9

,15(6 ,QSXW 5HVLVWDQFH �� .:

,1&$3 ,QSXW &DSDFLWDQFH � � S) *XDUDQWHHG E\ &KDUDFWHUL]DWLRQ

,1%: ,QSXW %DQGZLGWK ��� 0+] ��G% 6PDOO 6LJQDO

5()(5(1&( ,1387

5/$' /DGGHU 5HVLVWDQFH ��� ��� ��� : *XDUDQWHHG E\ &KDUDFWHUL]DWLRQ

5/$'7&2 /DGGHU 5HVLVWDQFH 7HPSFR ���� :�E&

9575 7RS��� 5HIHUHQFH 5DQJH ��� $9'' 9

95%5 %RWWRP��� 5HIHUHQFH 5DQJH $*1' ��� 9

'955 �957�95%� 5HIHUHQFH 5DQJH ��� $9'' 9

,17(51$/ %$1'*$3 5()(5(1&( $1' 5()(5(1&( %8))(5

9%*95 %DQGJDS 2XWSXW 9ROWDJH 5DQJH ����� 9

9%95 %XIIHU 2XWSXW 9ROWDJH 5DQJH ��� 9

9%*7& %DQGJDS 5HIHUHQFH 7HPSFR ���� ��� ��� SSP�E&

%*3655 %DQGJDS 3655 �� P9�9

&219(56,21 DQG 7,0,1* &+$5$&7(5,67,&6 �&/  ��S)�

0$;&21 0D[LPXP &RQYHUVLRQ 5DWH �� �� 0636

0,1&21 0LQLPXP &RQYHUVLRQ 5DWH ��� .636

3'(/ 3LSHOLQH 'HOD\�/DWHQF\� �� &/. &ORFN &\FOHV 'LJLWDO 'DWD 'HOD\

WDG $SHUWXUH 'HOD\ 7LPH � QV

$3-7 $SHUWXUH -LWWHU 7LPH �� SV 3HDN�WR 3HDN

WU 'LJLWDO 2XWSXW 5LVH 7LPH �� QV

WI 'LJLWDO 2XWSXW )DOO 7LPH �� QV

WSG 2XWSXW 'DWD 3URSDJDWLRQ 'HOD\ �� �� QV *XDUDQWHHG E\ &KDUDFWHUL]DWLRQ

WGHQ 2XWSXW 'DWD (QDEOH 'HOD\ �� �� QV *XDUDQWHHG E\ &KDUDFWHUL]DWLRQ

WGLV 2XWSXW 'DWD 'LVDEOH 'HOD\ � QV

&/.'& &ORFN 'XW\ &\FOH �� �� �� � *XDUDQWHHG E\ &KDUDFWHUL]DWLRQ
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)LQ  ��� 0+] �� �� G%

ILQ  ��� 0+] �� �� G%

ILQ  ���� 0+] �� G%

7+' +DUPRQLF 'LVWRUWLRQ

ILQ  ��� 0+] ï�� ��� G%

ILQ  ��� 0+] ï�� ��� G%

ILQ  ���� 0+] ��� G%

6,1$' 6LJQDO�WR 1RLVH DQG 'LVWRUWLRQ

ILQ  ��� 0+] �� �� G%

ILQ  ��� 0+] �� �� G%

ILQ  ���� 0+] �� G%

(12% (IIHFWLYH 1XPEHU RI %LWV

ILQ  ��� 0+] ��� %LW

ILQ  ��� 0+] ��� %LW

ILQ  ���� 0+] ��� %LW

6)'5 6SXULRXV )UHH '\QDPLF 5DQJH �� G%)6 ILQ �0+]

',))3+ 'LIIHUHQWLDO 3KDVH ��� E 'HJUHH

',))* 'LIIHUHQWLDO *DLQ ��� � 3HUFHQW

',*,7$/ ,13876

'9,1+ 'LJLWDO ,QSXW +LJK 9ROWDJH ��� 9

'9,1/ 'LJLWDO ,QSXW /RZ 9ROWDJH ��� 9

',,1+ 'LJLWDO ,QSXW +LJK &XUUHQW �� ���� � Q$

',,1/ 'LJLWDO ,QSXW /RZ &XUUHQW �� ���� � Q$

',1& 'LJLWDO ,QSXW &DSDFLWDQFH � � S)

',*,7$/ 2873876 �&/  �� S)�

'2+9 'LJLWDO 2XWSXW +LJK 9ROWDJH ��� ��� 9 ,2+  ��� P$

'2/9 'LJLWDO 2XWSXW /RZ 9ROWDJH ��� ��� 9 ,2/  ��� P$

,2= +LJK�= /HDNDJH ��� ��� �� Q$
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6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

32:(5 6833/,(6

$9'' $QDORJ 3RZHU 6XSSO\ 9ROWDJH ��� ��� ��� 9

'9'' 'LJLWDO 3RZHU 6XSSO\ 5DQJH $9'' 9 '9''  $9''

$,'' $QDORJ 3RZHU 6XSSO\ &XUUHQW �� �� P$

','' 'LJLWDO 3RZHU 6XSSO\ &XUUHQW �� �� P$

'2,'' '287 3RZHU 6XSSO\ &XUUHQW � � P$

3' 3RZHU 'LVVLSDWLRQ ��� ��� P: &/ ��S)� $9''  ���9

6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH

$%62/87( 0$;,080 5$7,1*6 �7$  ���q& XQOHVV RWKHUZLVH QRWHG��� �� �

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

957 	 95% 9'' ���� WR *1' ï���9� � � � � � � � � � � � � � �
9,1 9'' ���� WR *1' ï���9� � � � � � � � � � � � � � � � � � � � �

$OO ,QSXWV 9'' ���� WR *1' ï���9� � � � � � � � � � � � � � � �
$OO 2XWSXWV 9'' ���� WR *1' ï���9� � � � � � � � � � � � � �

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

3DFNDJH 3RZHU 'LVVLSDWLRQ 5DWLQJ WR ��q&
74)3 ����P:� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'HUDWHV DERYH ��q& ��P:�q&� � � � � � � � � � � � � � � � � �

6623 ���P:� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

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

/HDG 7HPSHUDWXUH �6ROGHULQJ �� VHFRQGV� ����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� $OO LQSXWV KDYH SURWHFWLRQ GLRGHV ZKLFK ZLOO SURWHFW WKH GHYLFH IURP VKRUW
WUDQVLHQWV RXWVLGH WKH VXSSOLHV RI OHVV WKDQ ���P$ IRU OHVV WKDQ ���PV�

� 9'' UHIHUV WR $9'' DQG '9'' � *1' UHIHUV WR $*1' DQG '*1'�
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)LJXUH �� &ORFN�WR�2XWSXW 'DWD 5HOD\

7+(25< 2) 23(5$7,21

7KH ;5'���� LV FRPSRVHG RI �� LQGLYLGXDO �� ELW

VXFFHVVLYH DSSUR[LPDWLRQ $�' FRQYHUWHUV RSHUDWHG LQ D

WLPH�LQWHUOHDYHG IDVKLRQ �VHH)LJXUH ��� $ VLQJOH UHVLVWRU

VWULQJ ZLWK PXOWLSOH WDSV JHQHUDWHV UHIHUHQFH YROWDJHV�

7KLV VWULQJ LV VKDUHG E\ DOO �� FRQYHUWHU FKDQQHOV� VR DQ\

QRQ�OLQHDULW\ �GLIIHUHQWLDO DQG LQWHJUDO� LV FRPPRQ WR DOO ��

FKDQQHOV�

0XOWLSOH[LQJ RI WKH �� FKDQQHOV JLYHV D �� ELW RXWSXW HYHU\

FORFN F\FOH� ZKLOH FKDQJHV LQ WKH LQSXW ZLOO WDNH �� FORFN

HGJHV WR DSSHDU DW WKH RXWSXW �L�H� ODWHQF\�� PXFK OLNH D

SLSHOLQH FRQYHUWHU�

(DFK $�' FKDQQHO LV FDOLEUDWHG IRU RIIVHW DQG OLQHDULW\ MXVW

EHIRUH LW VDPSOHV WKH LQSXW� ,Q DGGLWLRQ� WKH UHIHUHQFH

UHVLVWRU VWULQJ LV FRQWLQXRXVO\ FDOLEUDWHG IRU OLQHDULW\

�GLIIHUHQWLDO DQG LQWHJUDO��

6XFFHVVLYH $SSUR[LPDWLRQ $�' &RQYHUVLRQ

1�ELW VXFFHVVLYH DSSUR[LPDWLRQ XVHV DQ 1�ELW

GLJLWDO�WR�DQDORJ FRQYHUWHU �'$&�� D FRPSDUDWRU� D

VDPSOH�DQG�KROG� DQG DQ 1�ELW VXFFHVVLYH DSSUR[LPDWLRQ

UHJLVWHU �6$5� �VHH)LJXUH ��� $IWHU WKH LQSXW LV VDPSOHG�

WKH 6$5 VHWV DOO ELWV RI WKH '$& WR � H[FHSW WKH 06%�

ZKLFK LV VHW WR � �RXWSXW RI WKH '$& LV VHW WR PLG�VFDOH��

7KH FRPSDUDWRU WHOOV WKH6$5 LI WKH LQSXW LV KLJKHU RU ORZHU

WKDQ WKH'$&PLG�VFDOH� 7KH06% LV VHW WR � LI WKH LQSXW LV

KLJKHU� � LI LW·V ORZHU� :LWK WKH 06% VHW WR LW·V QHZ YDOXH�

WKH 6$5 WKHQ VHWV WKH QH[W PRVW VLJQLILFDQW ELW WR �� 7KH

FRPSDUDWRU DJDLQ WHOOV WKH 6$5 LI WKH LQSXW LV KLJKHU RU

ORZHU WKDQ WKH '$& RXWSXW� 7KH 6$5 VHWV WKH ELW

DFFRUGLQJO\� DQG VR RQ� XQWLO ILQDOO\ ILQLVKLQJ ZLWK WKH /6%�

2QFH WKH /6% KDV EHHQ GHWHUPLQHG� WKH FRQYHUVLRQ LV

ILQLVKHG DQG WKH QH[W FRQYHUVLRQ PD\ EHJLQ� $

VXFFHVVLYH DSSUR[LPDWLRQ FRQYHUWHU QHHGV RQH FORFN

F\FOH IRU HDFK ELW� SOXV DGGLWLRQDO WLPH WR VDPSOH WKH LQSXW�

7�+
6$5

�� %,7 '$&

&203$5$725

�',*,7$/�

�

�',*,7$/�

�$1$/2*�

�

��

$1$/2*
,1387

�� %,7
287387

)LJXUH �� 6XFFHVVLYH $SSUR[LPDWLRQ �6$5�

$UFKLWHFWXUH

&RPPRQ '$& 6KDUHG E\ WKH �� $�' &KDQQHOV

)RU WKH ;5'����� HDFK RI WKH �� $�' FKDQQHOV KDV LWV

RZQ 6�+� FRPSDUDWRU DQG 6$5� 7KH UHVLVWRU VWULQJ

SRUWLRQ RI WKH '$&� KRZHYHU� LV VKDUHG E\ DOO �� FKDQQHOV�

7KH '$& DQDORJ VZLWFKHV DUH LQFOXGHG LQ HDFK FKDQQHO�

ZLWK DOO VZLWFKHV IURP DOO �� FKDQQHOV JRLQJ WR WKH

FRPPRQ UHVLVWRU VWULQJ� 7KLV JLYHV WKH DELOLW\ IRU HDFK

FKDQQHO WR DFFHVV D GLIIHUHQW SRLQW RQ WKH UHVLVWRU VWULQJ

VLPXOWDQHRXVO\ �UHIHU WR )LJXUH �� DQG )LJXUH ����
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'$&
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)LJXUH �� $'& &KDQQHO 0XOWLSOH[LQJ

7LPH�,QWHUOHDYHG 0XOWLSOH[LQJ RI WKH $�' &RQYHUWHUV

$ �� SKDVH FORFN JRYHUQV WKH FKLS WLPLQJ� (DFK $�'

FKDQQHO LV RIIVHW RQH FORFN SKDVH IURP WKH SUHYLRXV $�'

FKDQQHO� )RU DQ\ JLYHQ FORFN SKDVH� RQH RI WKH FKDQQHOV

LV VDPSOLQJ� DQG RQH RI WKH FKDQQHOV LV SURGXFLQJ DQ

RXWSXW �UHIHU WR )LJXUH ����

'LJLWDO 2XWSXWV

7KH FLUFXLWV ZKLFK VXSSO\ WKH GLJLWDO RXWSXWV �'� � '�� DQG

25%� KDYH WKHLU RZQ VXSSOLHV �'29'' DQG '2*1'��

7KHVH VXSSOLHV KDYH QR FRQQHFWLRQ WR WKH RWKHU VXSSOLHV

RI WKH ;5'����� RWKHU WKDQ GLRGH FRQQHFWLRQV EHWZHHQ

'2*1' DQG WKH RWKHU JURXQG SLQV �$*1' 	 '*1'��
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'29'' FDQ EH DW D ORZHU YROWDJH WKDQ $9'' DQG '9''�

DOORZLQJ WKH $�' WR VHQG LWV GDWD WR D �9 V\VWHP�

2XWSXW LV QRUPDO ELQDU\� '� LV WKH 06%� DQG '� LV WKH

/6%� 2XWSXWV FKDQJH RQ WKH ULVLQJ HGJH RI WKH LQSXW FORFN

�VHH )LJXUH �� DQG )LJXUH ���

25% LV ORJLF � LI WKH LQSXW LV RXW RI UDQJH �L�H� WRR ORZ RU WRR

KLJK��

'� � '� DQG 25% RXWSXWV ZLOO EHFRPH KLJK LPSHGDQFH

ZKHQ 2(1 LV KLJK�

$XWRPDWLF &DOLEUDWLRQ

7ZR W\SHV RI FRQWLQXRXV DXWRPDWLF FDOLEUDWLRQV DUH GRQH �

WKH UHIHUHQFH UHVLVWRU VWULQJ LWVHOI DQG HDFK RI WKH $�'

FKDQQHOV� &DOLEUDWLRQ UHPRYHV ERWK QRQ�OLQHDULW\ LQ WKH

UHIHUHQFH UHVLVWRU VWULQJ �FRUUHFWLQJ GLIIHUHQWLDO DQG

LQWHJUDO QRQ�OLQHDULW\� DQG LQGLYLGXDO RIIVHWV LQ HDFK RI WKH

�� $�' FKDQQHOV �VXFK RIIVHWV ZRXOG FDXVH D UHSHDWLQJ

SDWWHUQ RI FRGH YDULDWLRQ DV WKH FKDQQHOV DUH

PXOWLSOH[HG�� &DOLEUDWLRQ LV GRQH E\ VWRULQJ FRUUHFWLRQ

YROWDJHV RQ LQWHUQDO VWRUDJH FDSDFLWRUV� 2QO\ D VPDOO

YROWDJH FKDQJH RQ HDFK FDSDFLWRU LV SRVVLEOH HDFK

FRUUHFWLRQ F\FOH� ZKLFK HQVXUHV VWDEOH PDLQWHQDQFH RI

WKH FRUUHFWLRQ YROWDJHV� ,QLWLDO FDOLEUDWLRQFDQ WDNHDV ORQJ

DV ������� FORFN F\FOHV�

&DOLEUDWLRQ ZLOO EH PDLQWDLQHG DV ORQJ DV WKH FORFN LV

UXQQLQJ� ,I WKH FORFN LV LQWHUUXSWHG� OHDNDJH ZLOO HYHQWXDOO\

DIIHFW WKH WULP YROWDJHV VWRUHG RQ WKH LQWHUQDO FDSDFLWRUV�

DQG VRPH RU DOO RI WKH LQLWLDO FDOLEUDWLRQ ZDLW WLPH ZLOO EH

UHTXLUHG WR UHVWRUH SURSHU WULP�

5HIHUHQFH 5HVLVWRU /DGGHU

7KH UHIHUHQFH UHVLVWRU ODGGHU LV FRQWLQXRXVO\ WULPPHG E\

ORRNLQJ DW WKH �� PDMRU VHJPHQWV RI WKH FRPPRQ

UHIHUHQFH UHVLVWRU ODGGHU� 7KH ERWWRP VHJPHQW LV XVHG DV

D VWDQGDUG� DQG WKH UHPDLQLQJ �� VHJPHQWV DUH WZHDNHG

WR PDWFK WKH ERWWRP VHJPHQW� &DOLEUDWLRQ LV GRQH E\

PHDQV RI YROWDJH�FRQWUROOHG DGMXVWDEOH WULP UHVLVWRUV LQ

SDUDOOHO ZLWK WKH �� VHJPHQWV EHLQJ WULPPHG �UHIHU WR

)LJXUH ���

(DFK URXQG �SKDVHV � � ��� RI FORFN SKDVHV DGMXVWV RQH

VHJPHQW RI WKH ODGGHU� 6LQFH WKHUH DUH �� VHJPHQWV WR EH

WULPPHG� LW WDNHV �� URXQGV WR WULP HDFK RI WKH ��

VHJPHQWV RQH WLPH� 7KHUH DUH �� FORFNV LQ HDFK URXQG�

VR WKHUH DUH ��� FORFNV � ��[��� WR WULP WKH HQWLUH UHVLVWRU

ODGGHU RQFH� 6LQFH WKH SHUPLVVLEOH WULP YROWDJH FKDQJHV

DUH VPDOO� WKH XVHU VKRXOG DOORZ IRU ������� FORFN F\FOHV

IURP WKH VWDUW�XS WR DXWR�FDOLEUDWH WKH UHIHUHQFH UHVLVWRU

ODGGHU�
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)LJXUH �� 6LPSOLILHG '$& 5HVLVWRU /DGGHU $XWR�&DOLEUDWLRQ &LUFXLW

$�' &KDQQHOV �

(DFK $�' FKDQQHO FRPSDUDWRU LV WULPPHG IRU RIIVHW DQG

VDPSOLQJ FDSDFLWRU PLVPDWFK MXVW EHIRUH LW VDPSOHV WKH

LQSXW XVLQJ WKH FLUFXLWU\ VKRZQ LQ )LJXUH �� VLQFH WKH

SHUPLVVLEOH WULP YROWDJH FKDQJHV DUH VPDOO� LQLWLDO

FDOLEUDWLRQ WDNHV D UDWKHU ORQJ WLPH� 7KH FRPSDUDWRU

FDOLEUDWLRQ LV LPSDFWHG E\ WKH UHVLVWRU VWULQJZKLFK LVEHLQJ

VLPXOWDQHRXVO\ FDOLEUDWHG� VR WKHRUHWLFDO GHWHUPLQDWLRQ RI

WKH UHTXLUHG FRPSDUDWRU LQLWLDO FDOLEUDWLRQ WLPH LV GLIILFXOW�

+RZHYHU� WHVW UHVXOWV LQGLFDWH WKDW DSSUR[LPDWHO\ ������

FORFN F\FOHV DUH QHHGHG WR EHJLQ SURGXFLQJ UHFRJQL]DEOH

RXWSXWV� DQG ������ FORFN F\FOHV IRU PRUH FRPSOHWH

VHWWOLQJ RI WKH WULP� $IWHU WKLV WLPH WKH UHIHUHQFH UHVLVWRU

VWULQJ LV VWLOO XQGHUJRLQJ LQLWLDO WULP� VR LQWHJUDO

QRQ�OLQHDULWLHV �,1/� PD\ VWLOO H[LVW� 7KLV FDQ FUHDWH

KDUPRQLFV LQ WKH IUHTXHQF\ GRPDLQ DQG DGYHUVHO\ LPSDFW

615�GLVWRUWLRQ�
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)LJXUH �� 6LPSOLILHG $'& &RPSDUDWRU 7ULPPLQJ $UFKLWHFWXUH

,QSXW 6DPSOLQJ &LUFXLW IRU WKH $�' &KDQQHOV

)LJXUH �� VKRZV D VLPSOLILHG YHUVLRQ RI WKH LQSXW VDPSOLQJ

FLUFXLW LQ HDFK $�' FKDQQHO� :KHQ VDPSOLQJ� 6�$ DQG

6�% DUH FORVHG� 6�$ DQG 6�% DUH FRQQHFWHG WR 9,1 DQG

9,15� UHVSHFWLYHO\� 6DPSOLQJ LV FRPSOHWHG ZKHQ 6�$

DQG 6�% RSHQ� :KHQ FRQYHUWLQJ� 6�% LV FRQQHFWHG WR

95%6� DQG 6�$ LV FRQQHFWHG WR WKH '$&� ZKLFK LV

FRQWUROOHG E\ WKH 6$5�

1RUPDOO\� 95%) LV VHW WR JURXQG� DQG 957) LV GULYHQ E\

WKH RQ�FKLS EXIIHU� :KLOH WKH DFWXDO FRQYHUVLRQ IURP

VDPSOHG LQSXW WR GLJLWDO RXWSXW LV GRQH LQ D VLQJOH�HQGHG

IDVKLRQ� WKH LQSXW LWVHOI LV VDPSOHG GLIIHUHQWLDOO\ � WKH

GLIIHUHQFH EHWZHHQ 9,1 DQG 9,15 LV VDPSOHG� ,W LV

WKHUHIRUH WKHRUHWLFDOO\ SRVVLEOH WR VDPSOH D GLIIHUHQWLDO

VLJQDO� ZKHUH ERWK 9,1DQG 9,15DUH ´DFWLYHµ �LQ WKDW FDVH

9,1 PXVW EH JUHDWHU WKDQ 9,15 UHODWLYH WR JURXQG� RU DQ

RXW RI UDQJH FRQGLWLRQ ZLOO H[LVW�� +RZHYHU� EHVW UHVXOWV

DUH REWDLQHG LI 9,15 LV VLPSO\ WLHG WR 95%) �XVXDOO\

JURXQG� RU 95%6� 7KLV LQVXUHV WKDW WKH LQSXW FRPPRQ

PRGH YROWDJH RI WKH$�' FRPSDUDWRUZLOO EH SURSHU �LW·V VHW

GXULQJ VDPSOLQJ WKURXJK 6�$ DQG 6�%��
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)LJXUH �� 6LPSOLILHG $'& &KDQQHO ,QSXW 6DPSOLQJ &LUFXLW

,I 9,15 LV WLHG WR JURXQG� WKH ;5'���� ZLOO JLYH DQ RXWSXW

RI �

]HUR VFDOH � DOO �·V ZKHQ 9,1  �Y

IXOO VFDOH � DOO �·V ZKHQ 9,1  �9576 � 95%6�

,I 9,15 LV WLHG WR 95%6� WKH ;5'���� ZLOO JLYH DQ RXWSXW

RI�

]HUR VFDOH � DOO �·V ZKHQ 9,1  95%6

IXOO VFDOH � DOO �·V ZKHQ 9,1  9576

3URSHU 6HWWLQJ RI 95%) DQG 957) 9ROWDJHV

3URSHU VHWWLQJ RI WKH YROWDJHV 95%) DQG 957) LV

QHFHVVDU\ WR DFKLHYH IXOO �� ELW G\QDPLF UDQJH� 957)FDQ

EH VHW XVLQJ HLWKHU WKH LQWHUQDO YROWDJH UHIHUHQFH

DPSOLILHU� RU XVLQJ DQ H[WHUQDO EXIIHU �VHH )LJXUH ��� DQG

)LJXUH ���� ,I XVLQJ DQ H[WHUQDO EXIIHU� 9576 FDQ EH VHW

PRUH SUHFLVHO\ E\ XVLQJ9576DV IHHGEDFN WR WKHH[WHUQDO

EXIIHU� /LNHZLVH� 95%) FDQ EH IRUFHG ZLWK DQ H[WHUQDO

EXIIHU� XVLQJ 95%6 DV IHHGEDFN� :KHQ QRW XVLQJ WKH

LQWHUQDO YROWDJH UHIHUHQFH DPSOLILHU� LW PXVW EH GLVDEOHG E\

FRQQHFWLQJ 9)%5 WR 9''� 7KLV ZLOO QRW FDXVH D FRQIOLFW

EHWZHHQ WKH LQWHUQDO DPSOLILHU DQG WKH H[WHUQDO EXIIHU � WKH

LQWHUQDO DPSOLILHU·V RXWSXW ZLOO EHFRPH KLJK LPSHGDQFH

ZKHQ WKH YROWDJH RQ 9)%5 LV KLJKHU WKDQ RQ 9%*�

957)

,I 9,15 LV WLHG WR 95%6� 957) VKRXOG EH VHW VXFK WKDW

9576 LV HTXDO WR PD[LPXP 9,1�

,I 9,15 LV WLHG WR JURXQG� 957) VKRXOG EH VHW VXFK WKDW

9576 PLQXV 95%6 LV HTXDO WR PD[LPXP 9,1�

:KHQXVLQJ WKH LQWHUQDO DPSOLILHU� VHW 957) WR WKH GHVLUHG

YDOXH XVLQJ WKH WUDQVIHU IXQFWLRQ �

957)  9%* � � � 5��5�� ZKHUH 9%* LV

QRPLQDOO\ ����Y

7KH YDOXHV LQ )LJXUH ���� IRU H[DPSOH� ZRXOG JLYH 957)

 �����Y  ����Y [ �� � ��.��.�

9576 FDQ EH VHW PRUH SUHFLVHO\ E\ XVLQJ DQ H[WHUQDO

EXIIHU DQG NQRZQ UHIHUHQFH YROWDJH 97 �VHH )LJXUH ����
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95%)

)RU PLQLPXP XVH RI H[WHUQDO FRPSRQHQWV� 95%) FDQ EH

WLHG WR JURXQG �VHH )LJXUH ���� +RZHYHU� LI D PRUH

SUHFLVH 95%6 YROWDJH LV QHHGHG� RU LI WKH PLQLPXP

H[SHFWHG YROWDJH RI 9,1 LV QRW FORVH WR JURXQG� WKHQ DQ

H[WHUQDO EXIIHU DQG NQRZQ UHIHUHQFH YROWDJH 9% FDQ EH

XVHG �VHH )LJXUH ���� 9,15 FDQ EH WLHG WR 95%6� DQG

95%6 VHW ZLWK DQ H[WHUQDO YROWDJH VRXUFH 9% VXFK WKDW

95%6 LV DW WKH H[SHFWHG PLQLPXP YROWDJH RI 9,1�

&211(&7,21 ',$*5$0 � 86,1* ,17(51$/ $03/,),(5
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)LJXUH ��� &LUFXLW 'LDJUDP ZLWK

,QWHUQDO $PSOLILHU

)LJXUH ��� &LUFXLW 'LDJUDP ZLWK

([WHUQDO $PSOLILHU

7\SLFDO YDOXHV IRU 9576 DQG 95%6

95%6 � 95%)  ����� [ �957) � 95%)�  ��P9 LI 957) � 95%)  ��� YROWV

957) � 9576  ����� [ �957) � 95%)�  ��P9 LI 957) � 95%)  ��� YROWV

([WHUQDO EXIIHUV PXVW EH FDSDEOH RI GULYLQJ WKH ��� RKP UHIHUHQFH UHVLVWRU VWULQJ� :LWK � YROWV EHWZHHQ 9576 DQG

95%6� WKH EXIIHUV PXVW EH DEOH WR VLQN DQG VRXUFH � P$�

%RDUG /D\RXW &RQVLGHUDWLRQV

�� 6RFNHWV FDQ GHJUDGH WKH $�' SHUIRUPDQFH DW WKHVH

IUHTXHQFLHV� %HVW UHVXOWV DUH REWDLQHG ZLWK WKH $�'

VROGHUHG GLUHFWO\ RQ WKH ERDUG�

�� 'HSHQGLQJ RQ WKH ORDG VHHQ E\ WKH RXWSXW SLQV '� �

'�� LW PD\ EH EHQHILFLDO WR ODWFK WKH $�' RXWSXW LQWR

GLJLWDO ODWFKHV SODFHG IDLUO\ FORVH WR WKH $�'� '� � '�

QHHG RQO\ GULYH WKH LQSXWV WR WKH GLJLWDO ODWFKHV�

�� $*1' DQG '*1' SLQV IRU WKH $�' VKRXOG EH RQ WKH

VDPH JURXQG SODQH� ,I GLJLWDO RXWSXW ODWFKHV DUH XVHG

WR EXIIHU WKH $�' IURP ORDG� WKH\ VKRXOG EH RQ D

VHSDUDWH JURXQG SODQH� *URXQG SODQHV VKRXOG EH

JHQHURXV�

�� 3ODFH ���³) SRZHU VXSSO\ ILOWHULQJ FDSV DV FORVH WR

WKH SRZHU VXSSO\ SLQV RQ WKH ;5'���� DV SRVVLEOH�

7KH FRQQHFWLRQ IURP WKH FDSV WR WKH JURXQG SODQH

VKRXOG DOVR EH DV VKRUW DV SRVVLEOH� 7KH VDPH KROGV

WUXH IRU WKH FDSV VKRZQ LQ )LJXUH ��� DQG )LJXUH ���
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�� %RWK WKH FORFN DQG 9,1 OLQHV VKRXOG EH VKLHOGHG LI

SRVVLEOH� 9,1 PXVW EH IUHH RI QRLVH IRU JRRG UHVXOWV�

7KH FORFN OLQH PXVW EH SUHYHQWHG IURP SURSDJDWLQJ

QRLVH HOVHZKHUH� EXW LW PXVW DOVR EH SUHYHQWHG IURP

SLFNLQJ XS QRLVH� ZKLFK FRXOG EH VHHQ E\ WKH $�' DV

FORFN MLWWHU�

$1$/2* ,1387

7KH RSHUDWLRQDO UDQJH RI WKH DQDORJ LQSXW� 9,1� YDULHV

IURP 957��� WR 95%��� YROWDJH UHIHUHQFHV� 6LQFH WKHVH

UHIHUHQFH YROWDJHV VHW WKH IXOO VFDOH�DOO � FRGH� DQG ]HUR

VFDOH�DOO � FRGH� RI $'&� LI 9,1 LV GULYHQ DERYH 957��� RU

EHOORZ 95%���� RXWSXW SURGXFHV IXOO VFDOH RU ]HUR VFDOH

FRGHV UHVSHFWLYHO\�

7KH LQSXW GULYH UHTXLUHPHQWV DUH PLQLPDO GXH WR WKH ORZ

LQSXW FDSDFLWDQFH ��S)�W\S� DQG KLJK LQSXW UHVLVWDQFH

��� .:�W\S� DW WKLV SLQ FRPSDUHG WR WKHPRVW RWKHU $'&V�

7KLV LV PDGH SRVVLEOH E\ WKH HIILFLHQW GHVLJQ RI VDPSOLQJ

WUDFN�DQG�KROG DPSOLILHUV�7+$V� WLHG WR WKLV SLQ�

,I WKLV SLQ LV WR EH GULYHQ DERYH WKH DQDORJ SRZHU VXSSO\

YROWDJH�$9''�� WKH LQSXW VKRXOG EH SURWHFWHG IURP D

SRWHQWLDO ODWFK�XS E\ XVLQJ LQ VHULHV D ��: UHVLVWRU DQG D

FODPSLQJ GLRGH�

&$/,%5$7,21 &<&/(

7KH ;5'���� LQFRUSRUDWHV D SURSULHWDU\ DXWR�FDOLEUDWLRQ

FLUFXLW ZKLFK FRQWLQXRXVO\ DGMXVWV WKH UHIHUHQFH ODGGHU�

RIIVHW DQG JDLQ RI WKH VDPSOLQJ FRPSDUDWRUV� 7KH

DXWR�FDOLEUDWLRQ DOJRULWKP LV GHVLJQ WR UH�FDOLEUDWH WKHVH

HUURUV E\ DSSUR[LPDWHO\ ���� /6% SHU FORFN F\FOH WR

LQVXUH DQG PDLQWDLQ ���ELW DFFXUDF\ RYHU WLPH DQG

WHPSHUDWXUH FKDQJHV�
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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 DSSOLFDWLRQV ZKHUH 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 -DQXDU\ ����

5HSURGXFWLRQ� LQ SDUW RU ZKROH� ZLWKRXW WKH SULRU ZULWWHQ FRQVHQW RI (;$5 &RUSRUDWLRQ LV SURKLELWHG�




