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7KH 03��/�� LV D ���ELW ��VWHS KLJK VSHHG
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3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 8QLWV 7HVW &RQGLWLRQV�&RPPHQWV

32:(5 6833/,(6�

�7PLQ WR 7PD[�

2SHUDWLQJ 9ROWDJH �$9''� '9''� 9'' � ��� ��� 9

&XUUHQW �$9'' � '9''� ,'' � �� P$

$& 3$5$0(7(56

6LJQDO 1RLVH 5DWLR 615 �� G%

��q&

1RWHV�
� 7HVWHU PHDVXUHV FRGH WUDQVLWLRQV E\ GLWKHULQJ WKH YROWDJH RI WKH DQDORJ LQSXW �9,1�� 7KH GLIIHUHQFH EHWZHHQ WKH PHDVXUHG DQG WKH

LGHDO FRGH ZLGWK �95()������ LV WKH '1/ HUURU� 7KH ,1/ HUURU LV WKH PD[LPXP GLVWDQFH �LQ /6%V� IURP WKH EHVW ILW OLQH WR
DQ\ WUDQVLWLRQ YROWDJH� $FFXUDF\ LV D IXQFWLRQ RI WKH VDPSOLQJ UDWH �)6��

� *XDUDQWHHG� 1RW WHVWHG�
� 6SHFLILHG YDOXHV JXDUDQWHH IXQFWLRQDOLW\� 5HIHU WR RWKHU SDUDPHWHUV IRU DFFXUDF\�
� ï� G% EDQGZLGWK LV D PHDVXUH RI SHUIRUPDQFH RI WKH $�' LQSXW VWDJH �6�+ � DPSOLILHU�� 5HIHU WR RWKHU SDUDPHWHUV IRU DFFXUDF\ ZLWKLQ

WKH VSHFLILHG EDQGZLGWK�
� 6ZLWFKHG FDSDFLWRU DQDORJ LQSXW UHTXLUHV GULYHU ZLWK ORZ RXWSXW UHVLVWDQFH�
� $OO LQSXWV KDYH GLRGHV WR '9'' DQG '*1'� ,QSXW�V� /,19 DQG 0,19 KDYH LQWHUQDO SXOO GRZQ�V�� ,QSXW '& FXUUHQWV ZLOO QRW H[FHHG

VSHFLILHG OLPLWV IRU DQ\ LQSXW YROWDJH EHWZHHQ '*1' DQG '9''�
� &RQGLWLRQ WR PHHW DSHUWXUH GHOD\ VSHFLILFDWLRQV �W$3� W$-�� $FWXDO ULVH�IDOO WLPH FDQ EH OHVV VWULQJHQW ZLWK QR ORVV RI DFFXUDF\�
� $*1' 	 '*1' SLQV DUH FRQQHFWHG WKURXJK WKH VLOLFRQ VXEVWUDWH�

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&� � � � � � � � � � � � � � � � � � � �

/HDG 7HPSHUDWXUH �6ROGHULQJ �� VHFRQGV� ����q&� � � � � � �

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

3',3� 62,& ����P:� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'HUDWHV DERYH ��q& ��P:�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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2XWSXW
&RGHV

$QDORJ ,QSXW �9ROW�

)LJXUH �� ,1/ (UURU &DOFXODWLRQ

%HVW )LW /LQH

()6

(=6

/6%

,GHDO 7UDQVIHU /LQH

5HDO 7UDQVIHU /LQH

,1/

9�1���

9�1�

8):� 8QGHUIORZ �2XWSXW�

7KLV VLJQDO LQGLFDWHV ZKHQ WKH $QDORJ ,QSXW �9,1� JRHV RXWVLGH

WKH 95% UDQJH� DQG LV QRUPDOO\ DW D ORZ ORJLF OHYHO� :KHQ 9,1 �
95%� 8): ZLOO JR KLJK DQG WKH GDWD ELWV ZLOO VKRZ QHJDWLYH IXOO
VFDOH �L�H� DOO �·V LI 0,19 	 /,19 DUH ORZ��

6'2� 6HULDO 'DWD 2XWSXW

$IWHU WKH LQWHUQDO VKLIW UHJLVWHU LV XSGDWHG XVLQJ WKH 3/2$' VLJ�
QDO� WKH 6'2 SLQ RXWSXWV WKH $�' UHVXOW VWDUWLQJ ZLWK WKH 06%

�ZKLFK DSSHDUV MXVW DIWHU WKH 3/2$' VWUREH�� (DFK ELW LV RXWSXW
RQ WKH ULVLQJ HGJH RI 6&/.�

6&/.� 6HULDO 'DWD 3RUW &ORFN

7KH 6&/. FRQWUROV WKH RXWSXW RI WKH VHULDO SRUW WKURXJK 6'2�

6'2 LV XSGDWHG RQ HYHU\ ULVLQJ HGJH RI 6&/.� 7KH 3/2$' VLJ�
QDO ZLOO RYHUULGH WKH 6&/. VLJQDO�

3/2$'

6HULDO GDWD SRUW VKLIW UHJLVWHU ORDG� :KHQ3/2$' LV ORZ �L�H� OHYHO
WULJJHUHG QRW HGJH WULJJHUHG�� WKH FXUUHQW SDUDOOHO GDWD ZLOO EH
ORDGHG LQWR WKH VKLIW UHJLVWHU� 3/2$' RYHUULGHV 6&/.� :KHQ

3/2$' LV KLJK� WKH GDWD FDQ EH VKLIWHG RXW WKURXJK WKH 6'2SLQ
ZLWK 6&/.�
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3/2$'

'%�� DYDLODEOH RQ IDOOLQJ HGJH RI 3/2$'

W'6

1RWH� $YRLG 6&/. DQG &/. &ORFN (GJHV %HLQJ &RLQFLGHQW

$3(5785(� $SHUWXUH 'HOD\ 6\QF �RXWSXW�

7KLV VLJQDO LV KLJK ZKHQ WKH LQWHUQDO VDPSOH�KROG IXQFWLRQ LV

VDPSOLQJ9,1� DQGJRHV ORZZKHQ LW LV LQ WKHKROGPRGH �ZKHQ WKH

$'& LV FRPSDULQJ WKH VWRUHG LQSXW YDOXH WR WKH UHIHUHQFH ODG�

GHU�� 7KH YDOXH RI9,1 DW WKH KLJK WR ORZ WUDQVLWLRQ RI $3(5785(

LV WKH YDOXH WKDW ZLOO EH GLJLWL]HG� $ V\VWHP FDQ PRQLWRU WKLV VLJ�

QDO DQG DGMXVW WKH &/. WR DFFXUDWHO\ V\QFKURQL]H WKH VDPSOLQJ

SRLQW WR DQ H[WHUQDO HYHQW�
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957

95%

PLG
VFDOH

9,1

ELQDU\ LQYHUWHG
�·V FRPSOHPHQW

�·V FRPSOHPHQW LQYHUWHG
ELQDU\

7DEOH �� 2XWSXW 'DWD )RUPDW 7UXWK 7DEOH

0,19 	 /,19� 'LJLWDO 2XWSXW )RUPDW �LQSXWV�

7KHVH VLJQDOV FRQWURO WKH IRUPDW RI WKH GLJLWDO RXWSXW GDWD ELWV
'%� ï '%��� 1RUPDOO\ ERWK SLQV DUH KHOG ORZ VR WKH GDWD LV LQ

VWUDLJKW ELQDU\ IRUPDW �DOO �·V ZKHQ 9,1 95%� DOO �·V ZKHQ
9,1 957�� ,I 0,19 LV SXOOHG KLJK WKHQ WKH 06% �'%��� ZLOO EH

LQYHUWHG� ,I /,19 LV SXOOHG KLJK WKHQ WKH /6%V �'%� ï '%��� ZLOO
EH LQYHUWHG� 7KH 2): DQG 8): ELWV DUH QRW DIIHFWHG E\ WKHVH
VLJQDOV�

0,19 	 /,19 DUH PHDQW WR EH VWDWLF GLJLWDO VLJQDOV� ,I WKH\ DUH WR

FKDQJHGXULQJ RSHUDWLRQ WKH\ VKRXOG RQO\ FKDQJHZKHQ WKH&/.

LV ORZ �DVVXPLQJ 3+$6( LV KLJK� LI 3+$6( LV ORZ WKHQ WKHVH VLJ�

QDOV VKRXOG RQO\ FKDQJH ZKHQ &/. LV KLJK�� &KDQJLQJ 0,19

DQG�RU /,19 RQ WKH ZURQJ SKDVH RI WKH &/. ZLOO QRW KXUW DQ\�

WKLQJ� EXW WKH HIIHFWV RQ WKH GLJLWDO RXWSXWV ZLOO QRW EH VHHQ XQWLO

WKH RXWSXW ODWFK RI WKH RXWSXW UHJLVWHU LV HQDEOHG� 0,19DQG/,19

KDYH LQWHUQDO SXOO GRZQ GHYLFHV� 3OHDVH VHH WKH VLPSOLILHG ORJLF

FLUFXLW �)LJXUH ���
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)LJXUH �� 0,19� /,19 6LPSOLILHG /RJLF &LUFXLW

9,1 $QDORJ ,QSXW

7KLV SDUW KDVD VZLWFKHG FDSDFLWRU W\SH LQSXW FLUFXLW� 7KLVPHDQV
WKDW WKH LQSXW LPSHGDQFH FKDQJHV ZLWK WKH SKDVH RI WKH LQSXW
FORFN� 9,1 LV VDPSOHGDW WKH KLJK WR ORZ FORFN WUDQVLWLRQ� 7KHGLD�

JUDP �)LJXUH ��� VKRZV DQ HTXLYDOHQW LQSXW FLUFXLW�

)LJXUH �� (TXLYDOHQW ,QSXW &LUFXLW

��:

�

�

957 � 95%

9,1

$*1'

��:��S)

���S)

$9''

&/.

&/.

&/.�S)

�

&/. DW 3+$6(  �

5HIHUHQFH /DGGHU 7DSV

7KHVH WDSV FRQQHFW WR HYHU\ VL[WHHQWK SRLQW DORQJ WKH UHIHUHQFH

ODGGHU� 5� LV ����WK XS IURP 95%� 5� LV ����WKV XS IURP 95%�
1RUPDOO\ 5�� 5� DQG 5�� VKRXOG KDYH ��� PLFURIDUDG FDSDFL�
WRUV WR *1'� WKLV KHOSV UHGXFH WKH ,1/ HUURUV E\ VWDELOL]LQJ WKH

UHIHUHQFH ODGGHU YROWDJHV� 7KHVH WDSV FDQ DOVR EH XVHG WR DOWHU
WKH WUDQVIHU FXUYH RI WKH $'&� 7KH LQWHUQDO LQWHUFRQQHFW UHVLV�

WDQFH IURP WKH SLQ WR WKH ODGGHU LV OHVV WKDQ�: IRU WKH HYHQQXP�

EHUHG WDSV� �L�H� 5��5�� HWF�� DQG LV DSSUR[LPDWHO\ ��: IRU WKH
RGG QXPEHUHG WDSV�

$OWHUQDWLQJ WKH WUDQVIHU FXUYH PD\ EH GHVLUDEOH WR PDNH WKH

SUREDELOLW\ RI FRGHV IRU D FHUWDLQ UDQJH RI 9,1 EH HQKDQFHG RU
PLQLPL]HG�

6RPHWLPHV WKLV LV UHIHUUHG WR DV SUREDELOLW\ GHQVLW\ IXQFWLRQ

VKDSLQJ� RU KLVWRJUDP VKDSLQJ�

)RU /RJ VKDSHV� WKH 03���� LV LGHDO VLQFH LW SURYLGHV �� VHJ�
PHQWV�

��� 9 PD[LPXP SHU WDS LV UHFRPPHQGHG IRU DSSOLFDWLRQV DERYH

��qq&�

$33/,&$7,21 127(6

9,1 VLJQDOV VKRXOG QRW H[FHHG $9'' ����9 RU JR EHORZ $*1'

ï���9� $OO SLQV KDYH LQWHUQDO SURWHFWLRQ GLRGHV WKDW ZLOO SURWHFW

WKHP IURP VKRUW WUDQVLHQWV �����PV� RXWVLGH WKH VXSSO\ UDQJH�

$*1' DQG '*1' SLQV DUH FRQQHFWHG LQWHUQDOO\ WKURXJK WKH 3ï
VXEVWUDWH� '& YROWDJH GLIIHUHQFHV EHWZHHQ WKHVH SLQV ZLOO

FDXVH XQGHVLUDEOH LQWHUQDO VXEVWUDWH FXUUHQWV�

7KH SRZHU VXSSO\ �9''� DQG UHIHUHQFH YROWDJH �957	95%� SLQV

VKRXOG EH GHFRXSOHG ZLWK ���P) DQG ��P) FDSDFLWRUV WR $*1'�
SODFHG DV FORVH WR WKH FKLS DV SRVVLEOH�

7KH GLJLWDO RXWSXWV VKRXOG QRW GULYH ORQJZLUHV RU EXVHV� 7KH FD�
SDFLWLYH FRXSOLQJ DQG UHIOHFWLRQV ZLOO FRQWULEXWH QRLVH WR WKH FRQ�
YHUVLRQ�

$W OHDVW WKUHH RI WKH UHIHUHQFH WDS SLQV �5�� 5�� 5��� VKRXOG EH
GHFRXSOHG ZLWK ���P) WR �P) FDSDFLWRUV� 7KLV ZLOO KHOS VWDELOL]H

WKH LQWHUQDO UHIHUHQFH YROWDJHV WKXV UHGXFLQJ DQ\ ,1/ HUURUV�

7KH UHIHUHQFH WDS SLQV �5��5��� FDQ EH XVHG WR FUHDWH SLHFH�

ZLVH OLQHDU WUDQVIHU IXQFWLRQV� %\ IRUFLQJ FXVWRP YROWDJHV RQ
WKHVH SLQV� D ���VHJPHQW WUDQVIHU IXQFWLRQ FDQ EH PDGH� 6HH
)LJXUH ��

)LJXUH �� $�' ZLWK 3URJUDPPHG /DGGHU &RQWURO IRU
&UHDWLQJ D 3LHFHZLVH /LQHDU 7UDQVIHU )XQFWLRQ

'$&�

'$&�
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957

5��

5�

95%

2QO\ WKH /DGGHU GHWDLO VKRZQ�

9�

9�

9�

9�
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