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x ,287 3LQ 9ROWDJHV DUH 8VHU 'HILQDEOH

x ,PSURYHG ,VRODWLRQ RI $QDORJ IURP 'LJLWDO *URXQG

x )XOO )RXU�4XDGUDQW 0XOWLSOLFDWLRQ

x 2Q�FKLS %XV ,QWHUIDFH /RJLF

x �� 9 WR ��� 9 9'' 2SHUDWLRQ

x /RZ 3RZHU &RQVXPSWLRQ

x 0RQRWRQLFLW\ *XDUDQWHHG

�)XOO 7HPSHUDWXUH 5DQJH�

x 8VH LQ 6LQJOH 6XSSO\ 'HVLJQ 'HVLJQV

x � 9 9HUVLRQ� 03��/��
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x 0LFURSURFHVVRU &RQWUROOHG *DLQ &LUFXLWV

x 0LFURSURFHVVRU &RQWUROOHG $WWHQXDWRU &LUFXLWV

x 0LFURSURFHVVRU &RQWUROOHG )XQFWLRQ *HQHUDWLRQ

x 3UHFLVLRQ $*& &LUFXLWV

x %XV 6WUXFWXUHG ,QVWUXPHQWV

x 'LVN 'ULYHV
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7KH03����$ LV D ORZ FRVW� ��ELW &026'LJLWDO�WR�$QDORJ

&RQYHUWHU GHVLJQHG IRU GLUHFW LQWHUIDFH WR PRVW PLFURSUR�

FHVVRUV�

7KH03����$ LV SLQ�WR�SLQ FRPSDWLEOH WR WKH03����� ,Q

DGGLWLRQ� WKH ,287�� � SLQV PD\ EH WDNHQ WR D QRQ�JURXQG

YROWDJH� 7KLV DOORZV LWV XVH LQ VLQJOH VXSSO\ FLUFXLWV� 7KH

,287� FXUUHQW LV � /6% KLJKHU WKDQ WKDW RI WKH 03�����

%DVLFDOO\ DQ ��ELW '$& ZLWK LQSXW ODWFKHV� WKH 03����$·V

ORDG F\FOH LV VLPLODU WR WKH ´ZULWHµ F\FOH RI D UDQGRPDFFHVV

PHPRU\� 8VLQJ DQ DGYDQFHG WKLQ�ILOP RQ &026 IDEULFD�

WLRQ SURFHVV� WKH03����$ SURYLGHV DFFXUDF\ WR ��� /6%

ZLWK SRZHU GLVVLSDWLRQ RI RQO\ ��P:�

)HDWXULQJ RSHUDWLRQ IURP �� 9 WR ��� 9� WKH 03����$ LQ�

WHUIDFHV GLUHFWO\ WR PRVW PLFURSURFHVVRU EXVHV RU RXWSXW

SRUWV� ([FHOOHQW PXOWLSO\LQJ FKDUDFWHULVWLFV ��� RU ��TXDG�

UDQW� PDNH WKH 03����$ DQ LGHDO FKRLFH IRU PDQ\PLFUR�

SURFHVVRU FRQWUROOHG JDLQ VHWWLQJ DQG VLJQDO FRQWURO DSSOL�

FDWLRQV�
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� ,287� &XUUHQW 2XWSXW �
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3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 0LQ 0D[ 8QLWV 7HVW &RQGLWLRQV�&RPPHQWV

67$7,& 3(5)250$1&(� )65  )XOO 6FDOH 5DQJH

5HVROXWLRQ �$OO *UDGHV� 1 � � %LWV

,QWHJUDO 1RQ�/LQHDULW\ ,1/ /6% (QG 3RLQW /LQHDULW\

�5HODWLYH $FFXUDF\�

$ ���� ����

% ���� ����

& ���� ����

'LIIHUHQWLDO 1RQ�/LQHDULW\ '1/ /6% $OO JUDGHV PRQRWRQLF RYHU IXOO

$ �� �� WHPSHUDWXUH UDQJH�

% �� ��

& �� ��

*DLQ (UURU *( ���� ���� � )65 8VLQJ ,QWHUQDO 5)%
'LJLWDO ,QSXWV  9,1+

3RZHU 6XSSO\ 5HMHFWLRQ 5DWLR 3655 ���� ����� SSP�� _'*DLQ�'9''_ '9''  � ���

'LJLWDO ,QSXWV  9,1+

2XWSXW /HDNDJH &XUUHQW �3LQ �� ,287� ���Q$ ����Q$ Q$ 'LJLWDO ,QSXWV  9,1/

'<1$0,& 3(5)250$1&( 5/  ���:� &/  ��S)

&XUUHQW 6HWWOLQJ 7LPH� W6 ��� ��� QV )XOO 6FDOH &KDQJH WR ��� /6%

$& )HHGWKURXJK DW ,287�
� )7 ���� �� /6% 95() ���N+]� �� 9S�S�

VLQHZDYH

DW ,287� ���� �� /6% '%��'%�  � 9� &6  :5  � 9

5()(5(1&( ,1387

,QSXW 5HVLVWDQFH 5,1 � �� � �� N:

',*,7$/ ,13876�

/RJLFDO ´�µ 9ROWDJH 9,+ ���� ���� 9

/RJLFDO ´�µ 9ROWDJH 9,/ ���� ���� 9

,QSXW /HDNDJH &XUUHQW ,/.* �� ��� P$

,QSXW &DSDFLWDQFH� &,1 �� �� S) 9,1  � 9

$1$/2* 2873876�

2XWSXW &DSDFLWDQFH

&287� �� �� S) '$& ,QSXWV DOO �·V

&287� �� �� S) '$& ,QSXWV DOO �·V

&287� �� �� S) '$& ,QSXWV DOO �·V

&287� �� �� S) '$& ,QSXWV DOO �·V
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6XSSO\ &XUUHQW ,'' � � � P$ $OO GLJLWDO LQSXWV  � 9 RU DOO  � 9

� � � P$ $OO GLJLWDO LQSXWV  9,/ RU DOO  9,+
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3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 0LQ 0D[ 8QLWV 7HVW &RQGLWLRQV�&RPPHQWV

6:,7&+,1*

&+$5$&7(5,67,&6�� �

&KLS 6HOHFW WR :ULWH 6HW�8S 7LPH W&6 ��� ��� QV

&KLS 6HOHFW WR :ULWH +ROG 7LPH W&+ � � QV

'DWD 9DOLG WR :ULWH 6HW�8S 7LPH W'6 ��� ��� QV

'DWD 9DOLG WR :ULWH +ROG 7LPH W'+ �� �� QV

:ULWH 3XOVH :LGWK W:5 ��� ��� QV

92/7$*( 02'( 23(5$7,21�� �

,QWHJUDO 1RQOLQHDULW\ (UURU # 95() ,1/ � /6% ,287�  ��� 9

,287�  � 9

6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH

� )XOO 6FDOH 5DQJH �)65� LV ��9 IRU XQLSRODU PRGH DQG ���9 IRU ELSRODU�
� *XDUDQWHHG EXW QRW SURGXFWLRQ WHVWHG�
� 'LJLWDO LQSXW OHYHOV VKRXOG QRW JR EHORZ JURXQG RU H[FHHG WKH SRVLWLYH VXSSO\ YROWDJH� RWKHUZLVH GDPDJH PD\ RFFXU�
� 6HH WLPLQJ GLDJUDP�
� 6SHFLILHG YDOXHV JXDUDQWHH IXQFWLRQDOLW\� 5HIHU WR RWKHU SDUDPHWHUV IRU DFFXUDF\�
� 5HIHU WR )LJXUH ��
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2XWSXW &DSDFLWDQFH

&287� �� �� S) '$& ,QSXWV DOO �·V

&287� �� �� S) '$& ,QSXWV DOO �·V

&287� �� �� S) '$& ,QSXWV DOO �·V

&287� �� �� S) '$& ,QSXWV DOO �·V

32:(5 6833/<

6XSSO\ &XUUHQW ,'' � � � P$ $OO GLJLWDO LQSXWV  � 9 RU DOO  �� 9

� � � P$ $OO GLJLWDO LQSXWV  9,/ RU DOO  9,+



03����$

�

5HY� ����

(/(&75,&$/ &+$5$&7(5,67,&6 �&217·'�

��q& 7PLQ WR 7PD[

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

6:,7&+,1*

&+$5$&7(5,67,&6�� �
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6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH

� )XOO 6FDOH 5DQJH �)65� LV ��9 IRU XQLSRODU PRGH DQG ���9 IRU ELSRODU�
� *XDUDQWHHG EXW QRW SURGXFWLRQ WHVWHG�
� 'LJLWDO LQSXW OHYHOV VKRXOG QRW JR EHORZ JURXQG RU H[FHHG WKH SRVLWLYH VXSSO\ YROWDJH� RWKHUZLVH GDPDJH PD\ RFFXU�
� 6HH WLPLQJ GLDJUDP�
� 6SHFLILHG YDOXHV JXDUDQWHH IXQFWLRQDOLW\� 5HIHU WR RWKHU SDUDPHWHUV IRU DFFXUDF\�
� 5HIHU WR )LJXUH ��

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

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

'LJLWDO ,QSXW 9ROWDJH WR *1' ��� *1' ï��� WR 9'' ���� 9� �

,287�� ,287� WR *1' ï��� WR � 9� � � � � � � � � � � � � � � � � � � � � � �

95() WR *1' ��� 9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

95)% WR *1' ��� 9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

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

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

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

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

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

127(6�

� 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�
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)LJXUH �� 6LQJOH 6XSSO\ 2SHUDWLRQ

ZLWK ��� 9 WR � 9 6ZLQJ
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'LJLWDO
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7KH 5��5 ODGGHU WHUPLQDWLRQ UHVLVWRU RQ WKH 03����$ LV LQ�

WHUQDOO\ FRQQHFWHG WR ,287� LQVWHDG RI JURXQG DV LQ WKH03�����

7KLV FRQILJXUDWLRQ DOORZV WKH XVH RI WKH '$& LQ WKH VLQJOH VXSSO\

FXUUHQW VWHHULQJPRGH� ZKHUH ,287� LV ELDVHG DERYH JURXQG OHY�

HO�

)LJXUH �� VKRZV WKH JHQHUDOL]HG FRQILJXUDWLRQ�

)LJXUH �� 6LQJOH 6XSSO\ 2SHUDWLRQ
LQ &XUUHQW 6ZLWFKLQJ 0RGH

*1'
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'LJLWDO
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7KH DGYDQWDJH RI WKLV VLQJOH VXSSO\ FRQILJXUDWLRQ RYHU WKH

YROWDJH VZLWFKLQJ PRGH LV WKH JUHDWHU IOH[LELOLW\ ZLWK ZKLFK WKH

RXWSXW YROWDJH VZLQJ FDQ EH GHILQHG� $ ORZ LPSHGDQFH UHIHU�

HQFH ELDV YROWDJH LV QHHGHG� 8QOLNH WKH YROWDJH VZLWFKLQJPRGH

ZKLFK KDV D PLQLPXP RXWSXW YROWDJH RI �9� WKH FXUUHQW VWHHULQJ

PRGH DOORZV IRU RXWSXW VZLQJV WKDW GR QRW KDYH WR DSSURDFK WKH

UDLO YROWDJHV� 7KH GHVFULELQJ HTXDWLRQ IRU WKLV FRQILJXUDWLRQ LV�

9
287
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ZKHUH ' GHFLPDO HTXLYDOHQW RI WKH '$&GLJLWDO LQSXW FRGH

9%,$6 LV D YROWDJH UHIHUHQFH� � 9{ 9%,$6{ ���9 IRU EHVW

OLQHDULW\�

9,1 LV D ELSRODU LQSXW YROWDJH

%\ FKRRVLQJ WKH SURSHU 9%,$6 DQG 9,1� WKH RXWSXW YROWDJH FDQ

EH VHW LQ WKH UDQJH EHWZHHQ 9%,$6 DQG �9%,$6 ï9,1� )RU H[DP�

SOH� IRU 9''  � 9 	 9&&  �� 9� VHOHFW 9,1  � 9 DQG 9%,$6  ���

9� 7KLV ZLOO UHVXOW LQ D VZLQJ RI ��� 9 WR � 9�

)LJXUH �� 0LFURFRQWUROOHU ,QWHUIDFH
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0RGH 6HOHFWLRQ

03����$PRGH VHOHFWLRQ LV FRQWUROOHG E\ WKH &6 DQG:5 LQ�

SXWV�

:ULWH 0RGH

:KHQ &6 DQG :5 DUH ERWK /2:� WKH 03����$ LV LQ WKH

:5,7(PRGH� DQG WKH03����$DQDORJ FLUFXLW UHVSRQGV WR GDWD

DFWLYLW\ DW WKH '%��'%� GDWD EXV LQSXWV� ,Q WKLV PRGH� WKH

03����$ DFWV OLNH D QRQ�ODWFKHG LQSXW '�$ FRQYHUWHU�

+ROG 0RGH

:KHQ HLWKHU &6 RU:5 LV +,*+� WKH03����$ LV LQ WKH +2/'

PRGH� 7KH 03����$ DQDORJ RXWSXW KROGV WKH YDOXH FRUUH�

VSRQGLQJ WR WKH ODVW GLJLWDO LQSXW SUHVHQW DW '%��'%�SULRU WR:5

RU &6 DVVXPLQJ WKH KLJK VWDWH�

7DEOH �� 0RGH 6HOHFWLRQ 7DEOH

&6 :5 0RGH '$& 5HVSRQVH

/ / :ULWH '$& UHVSRQGV WR GDWD EXV
�'%��'%�� LQSXWV

+ ; +ROG 'DWD %XV �'%��'%�� LV
ORFNHG RXW

; + +ROG '$& KROGV ODVW GDWD SUHVHQW

ZKHQ :5 DVVXPHG +,*+

VWDWH

/  /2: VWDWH� +  +,*+ VWDWH� ;  'RQ·W FDUH VWDWH

)LJXUH �� :ULWH &\FOH 7LPLQJ 'LDJUDP

W&6

W&+

W:5

W'6 W'+

'$7$ ,1
67$%/(

9,+
9,/

9,+
9,/

9,+
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)LJXUH �� VKRZV WKH 03����$ XVHG LQ WKH 0&6���

PLFURFRPSXWHU V\VWHP DV D 0HPRU\ 0DSSHG 2XWSXW 'HYLFH�

7KH EDVLF &38 JURXS FRQVLVWV RI WKH ����$ &38� ���� FORFN

JHQHUDWRU DQG���� V\VWHPFRQWUROOHU�EXV GULYHU� 7KH03����$

:5 LQSXW LV FRQQHFWHG WR WKH ���� V\VWHP GDWD EXV RXWSXWV�

7KH &6 LQSXW LV FRQQHFWHG WR WKH V\VWHP DGGUHVV GHFRGLQJ

ORJLF� 1RWH WKDW SXOO�XS UHVLVWRUV 5� DQG 5� DUH UHTXLUHG WR

HQVXUH WKDW WKH &6 DQG :5 LQSXW +,*+ VWDWHV UHDFK ���9 PLQ�

3XOO�XSV DUH QRW UHTXLUHG RQ WKH V\VWHP GDWD EXV VLQFH WKH ����

92+ LV ��� 9 PLQ IRU '%��'%��

6\VWHP WLPLQJ LV VKRZQ LQ )LJXUH �� 'DWD LV ORDGHG LQWR WKH

03����$ZKHQ WKH:5 DQG&6 LQSXWV DUH ERWK /2:� 7KHGDWD

LV ODWFKHG LQWR WKH03����$ZKHQ:5 UHWXUQV+,*+� 03����$

XSGDWLQJ LV DFFRPSOLVKHG E\ XVLQJ DQ\ RI WKH ����$ PHPRU\

ZULWH LQVWUXFWLRQV�

7KH 03����$ FDQ DOVR EH DGGUHVVHG DQG ORDGHG DV DQ LVR�

ODWHG 2XWSXW 'HYLFH E\ FRQQHFWLQJ WKH 03����$ :5 LQSXW WR

WKH ���� ,�2 : WHUPLQDO �LQVWHDG RI 0(0:��
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