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- ���%LW UHVROXWLRQ $'&

- ��0+] 6DPSOLQJ 5DWH

- &RUUHODWHG 'RXEOH 6DPSOHU �&'6�

- 'LJLWDO %ODFN /HYHO $XWRï&DOLEUDWLRQ

- 3URJUDPPDEOH *DLQ IURP �G% WR ��G% �3*$�

- 6LQJOH �9 RU ���9 3RZHU 6XSSO\

- /RZ 3RZHU IRU %DWWHU\ 3RZHUHG 2SHUDWLRQ�
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- 6WDQG %\ 0RGH �OHVV WKDQ ��P$�

- ;5'���� 	 ;5'��/�� VDPSOH RQ IDOOLQJ HGJH RI

FORFNV

- ;5'���� 	 ;5'��/�� VDPSOH RQ ULVLQJ HGJH RI

FORFNV

- ��6WDWH 'LJLWDO 2XWSXWV

- (6' 3URWHFWLRQ WR RYHU ����9

- �� SLQ 74)3 3DFNDJH

- � :LUH 6HULDO ,QWHUIDFH

$33/,&$7,216

- 9LGHR &DPFRUGHU

- 'LJLWDO 6WLOO &DPHUDV

- 3& 9LGHR 7HOHFRQIHUHQFLQJ

- 'LJLWDO &RSLHUV

- ,QIUDUHG ,PDJH 'LJLWL]HUV

- &&'�&,6 ,PDJHU ,QWHUIDFH

$/62 6((

- ;5'�����;5'��/��� 0RUH )HDWXUHV

- ;5'�������(9$/� (YDOXDWLRQ 6\VWHP 8VHU 0DQXDO
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7KH ;5'���� DQG ;5'���� DUH FRPSOHWH &&' ,PDJH

'LJLWL]HUV IRU GLJLWDO FDPHUDV� 7KHVH SURGXFWV LQFOXGH D

KLJK EDQGZLGWK� GLIIHUHQWLDO &RUUHODWHG 'RXEOH 6DPSOHU

�&'6�� DQ ��ELW GLJLWDOO\ 3URJUDPPDEOH *DLQ $PSOLILHU

�3*$�� D ���ELW $QDORJ�WR�'LJLWDO &RQYHUWHU �$'&�� DQG

DXWRPDWLF EODFN OHYHO FDOLEUDWLRQ FLUFXLWU\�

7KH &RUUHODWHG 'RXEOH 6DPSOHU �&'6� VXEWUDFWV WKH

&&' RXWSXW EODFN OHYHO IURP WKH YLGHR OHYHO� &RPPRQ

PRGH QRLVH DQG SRZHU VXSSO\ QRLVH DUH UHMHFWHG E\ WKH

GLIIHUHQWLDO &'6 LQSXW VWDJH� 7KH&'6 LQSXWV FDQ EH XVHG

HLWKHU GLIIHUHQWLDOO\ RU VLQJOH HQGHG�

7KH 3*$ LV GLJLWDOO\ FRQWUROOHG ZLWK ��ELW UHVROXWLRQ RQ D

OLQHDU G% VFDOH� UHVXOWLQJ LQ D JDLQ UDQJH IURP�G% WR ��G%

ZLWK �����G% SHU /6% RI WKH *DLQ FRGH�

7KH 3*$ DQG EODFN OHYHO FDOLEUDWLRQ DUH FRQWUROOHG

WKURXJK D VLPSOH ��ZLUH VHULDO LQWHUIDFH� 7KH WLPLQJ

FLUFXLWU\ LV GHVLJQHG WR EH FRPSDWLEOH ZLWK D ZLGH YDULHW\

RI DYDLODEOH &&' LPDJH VHQVRUV�

7KH ;5'�����;5'��/�� DQG ;5'�����;5'��/�� DUH

SDFNDJHG LQ ���OHDG VXUIDFH PRXQW 74)3 WR UHGXFH

VSDFH DQG ZHLJKW� DQG DUH VXLWDEOH IRU KDQG�KHOG DQG

SRUWDEOH DSSOLFDWLRQV�

25'(5,1* ,1)250$7,21
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;5'����',4 ���9 ��ï/HDG 74)3 �� ; � ; ���PP� ï��E& WR ��E&

;5'��/��',4 ���9 ��ï/HDG 74)3 �� ; � ; ���PP� ï��E& WR ��E&

;5'����',4 ���9 ��ï/HDG 74)3 �� ; � ; ���PP� ï��E& WR ��E&

;5'��/��',4 ���9 ��ï/HDG 74)3 �� ; � ; ���PP� ï��E& WR ��E&



;5'�����;5'��/��

;5'�����;5'��/��

�ï��

5HY� ����

%/2&. ',$*5$0

$'&&'6 3*$

'%>���@

,QB3RV

,QB1HJ

6+3

6+'

6&/.

&/$03

95795%

567&&'

2(5(6(7

5HJ

2IIVHW

&DOLEUDWLRQ

6HULDO 3RUW

5HJLVWHUV

7LPLQJ

*HQHUDWRU

6',

/2$'

'*1'

'9''

9''

*1'

*1' 9''

)LJXUH �� 6LPSOLILHG %ORFN 'LDJUDP RI WKH ;5'���� 	 ;5'����

67%<

��



;5'�����;5'��/��

;5'�����;5'��/��

�ï��

5HY� ����

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

3LQ � 6\PERO 7\SH 'HVFULSWLRQ

� '%� 'RXW $'& 2XWSXW�

� '%� 'RXW $'& 2XWSXW�

� '%� 'RXW $'& 2XWSXW�

� '*1' *URXQG 'LJLWDO 2XWSXW *URXQG�

� '9'' 3RZHU 'LJLWDO 2XWSXW 3RZHU 6XSSO\�

� '%� 'RXW $'& 2XWSXW�

� '%� 'RXW $'& 2XWSXW�

� '%� 'RXW $'& 2XWSXW�

� '%� 'RXW $'& 2XWSXW�

�� '%� 'RXW $'& 2XWSXW �06%��

�� 2( 'LQ 'LJLWDO 2XWSXW ��6WDWH &RQWURO� 3XOO /RZ WR HQDEOH GLJLWDO RXWSXW GULYHUV

�� 9'' 3RZHU $QDORJ 3RZHU 6XSSO\�

�� *1' *URXQG $QDORJ *URXQG�

�� 67%< 'LQ 6WDQG %\ &RQWURO� 3XOO /RZ WR SXW FKLS LQ SRZHU GRZQ PRGH�

�� 5(6(7 'LQ &KLS 5HVHW� :KHQ UHVHW JRHV KLJK DOO LQWHUQDO FRQWURO UHJLVWHUV DUH VHW WR SRZHU XS GHIDXOW
YDOXHV� *DLQ UHJLVWHU LV VHW WR FRGH ��K �PLQLPXP JDLQ�� 2IIVHW FRGH LV VHW WR ��K�
&DOLEUDWLRQ FLUFXLW LV FOHDUHG WR XQFDOLEUDWHG VWDWH�

�� 6&/. 'LQ 6KLIW &ORFN IRU 6HULDO 5HJLVWHU� 6HULDO UHJLVWHU ODWFKHV 6', GDWD RQ WKH ULVLQJ HGJHV RI
6&/.� :KHQ /2$' LV KLJK 6&/. LV LQWHUQDOO\ GLVDEOHG�

�� /2$' 'LQ 'DWD /RDG� 5LVLQJ HGJH ORDGV GDWD IURP VHULDO LQSXW UHJLVWHU WR JDLQ RU RIIVHW UHJLVWHU� /RDG
PXVW EH ORZ WR HQDEOH VKLIW UHJLVWHU WR UHDG GDWD IURP 6',

�� 6', 'LQ 'DWD ,QSXW IRU 6HULDO 5HJLVWHU�

�� 957 $QDORJ $'& 7RS 5HIHUHQFH� ,QWHUQDOO\ VHW WR 9''����
�

�� 9'' 3RZHU $QDORJ 3RZHU 6XSSO\�

�� ,QB1HJ $QDORJ &'6 ,QYHUWLQJ ,QSXW� &RQQHFW YLD FDSDFLWRU WR &&' YLGHR RXWSXW�

�� ,QB3RV $QDORJ &'6 1RQ�LQYHUWLQJ ,QSXW� &RQQHFW YLD FDSDFLWRU WR &&' JURXQG RU EODFN UHIHUHQFH�

�� *1' *URXQG $QDORJ *URXQG�

�� 95% $QDORJ $'& %RWWRP 5HIHUHQFH� ,QWHUQDOO\ VHW WR 9''����

�� &/$03 'LQ %ODFN /HYHO &ODPS &RQWURO� ;5'���� 	 ;5'��/�� $FWLYH +LJK� ;5'���� 	 ;5'��/��
$FWLYH ORZ�

�� 6+' 'LQ 3L[HO 9LGHR /HYHO &ORFN� ;5'���� 	 ;5'��/�� 6DPSOHV RQ )DOOLQJ (GJH� ;5'���� 	
;5'��/�� 6DPSOHV RQ ULVLQJ HGJH�

�� 6+3 'LQ 3L[HO %ODFN /HYHO &ORFN� ;5'���� 	 ;5'��/�� 6DPSOHV RQ )DOOLQJ (GJH� ;5'���� 	
;5'��/�� 6DPSOHV RQ ULVLQJ HGJH�

�� 567&&' 'LQ &&' 5HVHW 3XOVH � 8VHG WR GHFRXSOH &'6 GXULQJ WKH UHVHW SXOVH IRU QRLVH UHGXFWLRQ�

�� *1' *URXQG $QDORJ *URXQG�

�� 9'' 3RZHU $QDORJ 3RZHU 6XSSO\�

�� '%� 'RXW $'& 2XWSXW �/6%��

�� '%� 'RXW $'& 2XWSXW�
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7DEOH �� 7LPLQJ (YHQW 'HVFULSWLRQ IRU ;5'���� 	 ;5'��/��



;5'�����;5'��/��

;5'�����;5'��/��

�ï��

5HY� ����

)LJXUH �� &RQYHUVLRQ 7LPLQJ 'LDJUDP IRU ;5'���� 	 ;5'��/���

1'%>���@
�RXWSXW�

6+3

6+'

&&'
6LJQDO

3L[HO
1

73:� 73,;

73:�

567&&'

7'/

%ODFN
/HYHO

9LGHR
/HYHO

1��

7%.

79'

7567
7567
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�567&&' 'LVFRQQHFW &'6 ,QSXWV IURP 5HVHW 1RLVH

 567&&' &RQQHFW &'6 ,QSXWV DQG 7UDFN %ODFN /HYHO

�6+3 +ROG %ODFN /HYHO DQG 7UDFN 9LGHR /HYHO

�6+' +ROG 9LGHR /HYHO

 6+3�6+' 1R $FWLRQ

&/$03 /RZ )RUFH $'& 2XWSXW &RGH WR (TXDO 2IIVHW &RGH
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7HVW &RQGLWLRQV� 8QOHVV RWKHUZLVH VSHFLILHG� '9''  9''  ���9� 3L[HO 5DWH  ��0636� 957  ���9�
95%  ���9

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

&'6 3HUIRUPDQFH

&'69,1 ,QSXW 5DQJH ��� ��� P933 3L[HO �EODFN OHYHO � YLGHR OHYHO��

%: 6PDOO 6LJQDO %DQGZLGWK ���G%� �� 0+]

65 6OHZ 5DWH �� 9�PV ���P9 VWHS LQSXW�

)7 )HHG�WKURXJK �+ROG 0RGH� ��� G%

3*$ 3DUDPHWHUV

$90,1 0LQLPXP *DLQ � G%

$90$; 0D[LPXP *DLQ �� G%

3*$ Q 5HVROXWLRQ � ELWV 7UDQVIHU IXQFWLRQ LV OLQHDU VWHSV LQ
G% ��/6%  �����G%��

*( *DLQ (UURU � � )6 $W PD[LPXP RU PLQLPXP JDLQ
VHWWLQJ�

$'& 3DUDPHWHUV �0HDVXUHG 7KURXJK 7(679,1�

$'& Q 5HVROXWLRQ �� ELWV

IV 0D[ 6DPSOH 5DWH �� 0636

95%
6HOI %LDV 95% Æ9

5%
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6\VWHP 6SHFLILFDWLRQV

'1/60,1 '1/ # 0LQLPXP *DLQ ���� /6%

'1/60$; '1/ # 0D[LPXP *DLQ ���� /6%

,1/60,1 ,1/ # 0LQLPXP *DLQ � /6% ,1/ HUURU LV GRPLQDWHG E\ &'6�
3*$ OLQHDULW\�

,1/60$; ,1/ # 0D[LPXP *DLQ � /6% ,1/ HUURU LV GRPLQDWHG E\ &'6�
3*$ OLQHDULW\�

926 0,1$9 2IIVHW �,QSXW 5HIHUUHG� #
0LQLPXP *DLQ

� P9 2IIVHW LV GHILQHG DV WKH LQSXW SL[HO
YDOXH���� /6% UHTXLUHG WR FDXVH
WKH $'& RXWSXW WR VZLWFK IURP
´=HUR VFDOHµ WR
´=HUR VFDOH � �/6%µ�

2IIVHW LV PHDVXUHG DIWHU
FDOLEUDWLRQ�

926 0$;$9 2IIVHW �,QSXW 5HIHUUHG� #
0D[LPXP *DLQ

� P9 =HUR VFDOH LV WKH FRGH LQ WKH RIIVHW
UHJLVWHU�

2IIVHW GHSHQGV RQ 3*$ JDLQ
FRGH�
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6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

6\VWHP 6SHFLILFDWLRQV �&RQW·G�

HQ 0$;$9
,QSXW 5HIHUUHG 1RLVH #
0D[LPXP *DLQ

��� P9UPV 1RLVH GHSHQGV XSRQ JDLQ VHWWLQJ
RI WKH 3*$�

HQ 0,1$9
,QSXW 5HIHUUHG 1RLVH #
0LQLPXP *DLQ

��� P9UPV 1RLVH GHSHQGV XSRQ JDLQ VHWWLQJ
RI WKH 3*$�

'LJLWDO ,QSXWV

9,+ 'LJLWDO ,QSXW +LJK 9ROWDJH ��� 9

9,/ 'LJLWDO ,QSXW /RZ 9ROWDJH ��� 9

,/ '& /HDNDJH &XUUHQW � ³$ ,QSXW EHWZHHQ *1' DQG 9''�

&,1 ,QSXW &DSDFLWDQFH � S)

'LJLWDO 2XWSXWV

92+ 'LJLWDO 2XWSXW +LJK 9ROWDJH 9''���� 9 :KLOH VRXUFLQJ �P$�

92/ 'LJLWDO 2XWSXW /RZ 9ROWDJH ��� 9 :KLOH VLQNLQJ �P$�

,2= +LJK�= /HDNDJH ��� �� ³$ 2( � RU 67%< ��
2XWSXW EHWZHHQ *1' 	 '9''�

'LJLWDO ,�2 7LPLQJ

7'/ 'DWD 9DOLG 'HOD\ �� �� QV

73:� 3XOVH :LGWK RI 6+' �� QV

73:� 3XOVH :LGWK RI 6+' �� QV

73,; 3L[HO 3HULRG �� QV

7%. 6DPSOH %ODFN $SHUWXUH 'HOD\ � � QV 9''  ���9 WR ���9�
7HPSHUDWXUH ���qq& WR ��qq& UDQJH

79' 6DPSOH 9LGHR $SHUWXUH 'HOD\ � � QV 9''  ���9 WR ���9�
7HPSHUDWXUH ���qq& WR ��qq& UDQJH

7567 567&&' 6ZLWFK 'HOD\ � � QV 9''  ���9 WR ���9�
7HPSHUDWXUH ���qq& WR ��qq& UDQJH

76& 6KLIW &ORFN 3HULRG �� �� QV

76(7 6KLIW 5HJLVWHU 6HWXS 7LPH �� QV

3RZHU 6XSSOLHV

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

'9'' 'LJLWDO 2XWSXW 6XSSO\ 9ROWDJH ��� ��� ��� 9 '9''{ 9'' DOZD\V

,'' 6XSSO\ &XUUHQW �� �� P$ '9''  9''  ���9

,''3' 3RZHU 'RZQ 6XSSO\ &XUUHQW �� ��� ³$ 67%<  �



;5'�����;5'��/��

;5'�����;5'��/��

�ï��

5HY� ����

'& (/(&75,&$/ &+$5$&7(5,67,&6 � ;5'��/�� 	 ;5'��/��
7HVW &RQGLWLRQV� 8QOHVV RWKHUZLVH VSHFLILHG� '9''  9''  ���9� 3L[HO 5DWH  ��0636� 957  ����9�
95%  ����9

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

&'6 3HUIRUPDQFH

&'69,1 ,QSXW 5DQJH ��� ��� P933 3L[HO �EODFN OHYHO � YLGHR OHYHO��

%: 6PDOO 6LJQDO %DQGZLGWK ���G%� �� 0+]

65 6OHZ 5DWH �� 9�PV ���P9 VWHS LQSXW�

)7 )HHG�WKURXJK �+ROG 0RGH� ��� G%

3*$ 3DUDPHWHUV

$90,1 0LQLPXP *DLQ � G%

$90$; 0D[LPXP *DLQ �� G%

3*$ Q 5HVROXWLRQ � ELWV 7UDQVIHU IXQFWLRQ LV OLQHDU VWHSV LQ
G% ��/6%  �����G%��

*( *DLQ (UURU � � )6 $W PD[LPXP RU PLQLPXP JDLQ
VHWWLQJ�

$'& 3DUDPHWHUV �0HDVXUHG 7KURXJK 7(679,1�

$'& Q 5HVROXWLRQ �� ELWV

IV 0D[ 6DPSOH 5DWH �� 0636

95%
6HOI %LDV 95% Æ9

5%
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6\VWHP 6SHFLILFDWLRQV

'1/
60,1

'1/ # 0LQLPXP *DLQ ���� /6%

'1/
60$;

'1/ # 0D[LPXP *DLQ ���� /6%

,1/
60,1

,1/ # 0LQLPXP *DLQ � /6% ,1/ HUURU LV GRPLQDWHG E\ &'6�
3*$ OLQHDULW\�

,1/
60$;

,1/ # 0D[LPXP *DLQ � /6% ,1/ HUURU LV GRPLQDWHG E\ &'6�
3*$ OLQHDULW\�

9
26 0,1$9

2IIVHW �,QSXW 5HIHUUHG� #
0LQLPXP *DLQ

� P9 2IIVHW LV GHILQHG DV WKH LQSXW SL[HO
YDOXH���� /6% UHTXLUHG WR FDXVH
WKH $'& RXWSXW WR VZLWFK IURP
´=HUR VFDOHµ WR
´=HUR VFDOH � �/6%µ�

2IIVHW LV PHDVXUHG DIWHU
FDOLEUDWLRQ�

9
26 0$;$9

2IIVHW �,QSXW 5HIHUUHG� #
0D[LPXP *DLQ

� P9 =HUR VFDOH LV WKH FRGH LQ WKH RIIVHW
UHJLVWHU�

2IIVHW GHSHQGV RQ 3*$ JDLQ
FRGH�

HQ 0$;$9
,QSXW 5HIHUUHG 1RLVH #
0D[LPXP *DLQ

��� P9
UPV

1RLVH GHSHQGV XSRQ JDLQ VHWWLQJ
RI WKH 3*$�
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6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

6\VWHP 6SHFLILFDWLRQV �&RQ·W�

HQ 0,1$9
,QSXW 5HIHUUHG 1RLVH #
0LQLPXP *DLQ

��� P9UPV 1RLVH GHSHQGV XSRQ JDLQ VHWWLQJ
RI WKH 3*$�

'LJLWDO ,QSXWV

9,+ 'LJLWDO ,QSXW +LJK 9ROWDJH ��� 9

9,/ 'LJLWDO ,QSXW /RZ 9ROWDJH ��� 9

,/ '& /HDNDJH &XUUHQW � ³$ ,QSXW EHWZHHQ *1' DQG 9''�

&,1 ,QSXW &DSDFLWDQFH � S)

'LJLWDO 2XWSXWV

92+ 'LJLWDO 2XWSXW +LJK 9ROWDJH 9''���� 9 :KLOH VRXUFLQJ �P$�

92/ 'LJLWDO 2XWSXW /RZ 9ROWDJH ��� 9 :KLOH VLQNLQJ �P$�

,2= +LJK�= /HDNDJH ��� �� ³$ 2( � RU 67%<  ��
2XWSXW EHWZHHQ *1' 	 '9''�

'LJLWDO ,�2 7LPLQJ

7'/ 'DWD 9DOLG 'HOD\ �� �� QV

73:� 3XOVH :LGWK RI 6+' �� QV

73:� 3XOVH :LGWK RI 6+' �� QV

73,; 3L[HO 3HULRG �� QV

7%. 6DPSOH %ODFN $SHUWXUH 'HOD\ � � QV 9''  ���9 WR ���9�
7HPSHUDWXUH ���qq& WR ��qq& UDQJH

79' 6DPSOH 9LGHR $SHUWXUH 'HOD\ � � QV 9''  ���9 WR ���9�
7HPSHUDWXUH ���qq& WR ��qq& UDQJH

7567 567&&' 6ZLWFK 'HOD\ � � QV 9''  ���9 WR ���9�
7HPSHUDWXUH ���qq& WR ��qq& UDQJH

76& 6KLIW &ORFN 3HULRG �� �� QV

76(7 6KLIW 5HJLVWHU 6HWXS 7LPH �� QV

3RZHU 6XSSOLHV

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

'9'' 'LJLWDO 2XWSXW 6XSSO\ 9ROWDJH ��� ��� ��� 9 '9''{ 9'' DOZD\V

,'' 6XSSO\ &XUUHQW �� �� P$ '9''  9''  ��� 9

,''3' 3RZHU 'RZQ 6XSSO\ &XUUHQW �� ��� ³$ 67%<  �
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957 	 95% 9'' ���� WR *1' ����9� � � � � � � � � � � � � � � �

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

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

$OO 2XWSXWV 9'' ���� WR *1' ����9� � � � � � � � � � � � � � �

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

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

0D[LPXP -XQFWLRQ 7HPSHUDWXUH ���q&� � � � � � � � � � � �

3DFNDJH 3RZHU 'LVVLSDWLRQ 5DWLQJV �7$ ���q&�

74)3 »-$  ��q&�:� � � � � � � � � � � � � � � � � � � � � � � �

(6' ����9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1RWHV�
� 6WUHVVHV DERYH WKRVH OLVWHG DV ´$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'�

6<67(0 '(6&5,37,21

&RUUHODWHG 'RXEOH 6DPSOH�+ROG �&'6� 	
3URJUDPPDEOH *DLQ $PSOLILHU �3*$�

7KH IXQFWLRQ RI WKH &'6 EORFN� VKRZQ LQ )LJXUH �� LV WR

VHQVH WKH YROWDJH GLIIHUHQFH EHWZHHQ WKH EODFN OHYHO DQG

WKH YLGHR OHYHO RI HDFK SL[HO� &&'� �,1B326� ZRXOG

W\SLFDOO\ EH FRQVLGHUHG WKH ´FRPPRQµ YROWDJH RI WKH &&'

ZKLFK PD\ EH JURXQG RU WKH &&' EODFN UHIHUHQFH� &&'�

�,1B1(*� ZRXOG EH WKH DFWXDO &&' YLGHR RXWSXW VLJQDO�

7KH LQWHUQDO ELDV YROWDJH� 9%,$6� VHWV WKH '& YROWDJH RI

WKH LQSXW SLQV ,QB3RV 	 ,QB1HJ� 7KH '& YROWDJH LV

XSGDWHG HYHU\ OLQH XVLQJ WKH &/$03 FRQWURO LQSXW� 7KH

FORFN VLJQDOV 6+3 	 6+' DUH XVHG WR JHQHUDWH WKH

LQWHUQDO VLJQDOV 6'5. DQG 63,;� 6'5. VDPSOHV WKH

SL[HO EODFN OHYHO E\ FODPSLQJ WKH 3*$ LQSXWV WR 9''ZKHQ

WKH &&' RXWSXWV WKH SL[HO EODFN OHYHO� :KHQ 6'5. JRHV

ORZ� WKH SL[HO YDOXH LV WUDQVPLWWHG WKURXJK WKH LQWHUQDO

FDSDFLWRUV DQG FRQYHUWHG LQWR D IXOO\ GLIIHUHQWLDO VLJQDO YD

E\ GLIIHUHQWLDO DPSOLILHU 3*$� ZKLFK DOVR SURYLGHV

SURJUDPPDEOH JDLQV RI ���� �� DQG ���� 7KH JDLQ LV

FRQWUROOHG E\ WKH WZR PRVW VLJQLILFDQW ELWV RI WKH ��ELW JDLQ

FRQWURO FRGH� 63,; LV XVHG WR VDPSOH�KROG WKH SL[HO YDOXH

YD VR WKDW WKH UHTXLUHG EDQGZLGWK RI WKH IROORZLQJ FLUFXLW LV

UHGXFHG� ,Q HDFK FRDUVH JDLQ VHJPHQW VHW E\ 3*$�� WKH

VHFRQG SURJUDPPDEOH DPSOLILHU 3*$� SURYLGHV ILQH JDLQ

FRQWURO �HDFK /6% DGGV �����G%�� 7KH FRPELQHG JDLQ RI

WKH WZR 3*$ EORFNV LV FRQWUROOHG E\ WKH GLJLWDO FRGH LQ WKH

JDLQ UHJLVWHU� 7KH JDLQ UHJLVWHU LV SURJUDPPHG WKURXJK

WKH VHULDO SRUW�
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([WHUQDO
&RXSOLQJ
&DSDFLWRUV

&&'�
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9''

&/$03

6'5.

,QB3RV

,QB1HJ
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�

3*$�

�

�
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�

2IIVHW
&DOLEUDWLRQ

63,;

*DLQ
5HJLVWHU

WR $'&

&RGH

)URP

$'&

&/$03

YF

)LJXUH �� %ORFN 'LDJUDP RI WKH &'6

;5'�����;5'����

,QWHUQDO &DSDFLWRUV

567&&'

;5'��/���;5'��/��
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567&&'

6+3

&&'

6+'

6'5.

63,;

$'&/.

YD

YF

�,QWHUQDO 6LJQDOV�

)LJXUH �� 7LPLQJ 'LDJUDP RI WKH &'6 &ORFNV DQG ,QWHUQDO 6LJQDOV

�6KRZQ ZLWK ;5'�����;5'��/�� 7LPLQJ�

+ROG 7UDFN

)LJXUH � VKRZV WKH ZDYH IRUPV RI WKH FRQWURO FORFNV DQG

WKH RXWSXW YROWDJHV DW YDULRXV QRGHV LQ WKH EORFN GLDJUDP�

2Q WKH ;5'���� 	 ;5'��/�� WKH IDOOLQJ HGJH RI 6+3

VDPSOHV WKH EODFN OHYHO ZKLOH WKH IDOOLQJ HGJH RI 6+'

VDPSOHV WKH SL[HO YDOXH� 2Q WKH ;5'���� 	 ;5'��/��

WKH ULVLQJ HGJH RI 6+3 VDPSOHV WKH EODFN OHYHO ZKLOH WKH

ULVLQJ HGJH RI 6+' VDPSOHV WKH SL[HO YDOXH� 7KH $'&

VDPSOHV WKH RXWSXW YF EHIRUH WKH ULVLQJ HGJH RI 63,;�

1RWH WKDW YE DQG YF ZLOO KDYH WKH VDPH ZDYHIRUP VKDSH�

EXW YF ZLOO EH GHOD\HG UHODWLYH WR YE� DQG ZLOO KDYH D

GLIIHUHQW DPSOLWXGH GHSHQGLQJ XSRQ WKH JDLQ VHWWLQJ�

)LJXUH � VKRZV 3*$ JDLQ YV� JDLQ UHJLVWHU FRGH� 7KH

3*$ SURYLGHV D SURJUDPPDEOH JDLQ UDQJH RI ��G%� 7KH

PLQLPXP JDLQ �FRGH ��K� LV �G% � �G%� 7KH PD[LPXP

JDLQ �FRGH ))K� LV ��G% ��G%� ,GHDOO\� WKH JDLQ FDQ EH

H[SUHVVHG E\ WKH IROORZLQJ HTXDWLRQ�

*DLQ>G%@ 
 �� Æ��Ã FRGH
���

É
ZKHUH FRGH LV EHWZHHQ � DQG ����

7KH JDLQ LV UHDOL]HG E\ WZR VWDJHV� 7KH JDLQ WUDQVIHU

IXQFWLRQ LV VSOLW LQWR WKUHH PDLQ VHJPHQWV� 7KH ILUVW VWDJH�

3*$�� LV FRQWUROOHG E\ WZR 06%V RI WKH ��ELW JDLQ FRGH

DQG VHOHFWV RQH RI WKH WKUHH JDLQ VHJPHQWV� 7KH VHFRQG

VWDJH� 3*$�� SURYLGHV ILQH JDLQ DGMXVWPHQW ZLWKLQ HDFK

JDLQ VHJPHQW� 2QH /6% RI WKH JDLQ FRGH UHSUHVHQWV D

�����G% JDLQ VWHS� 7KH JDLQ FRQWURO PD\ QRW EH

PRQRWRQLF EHWZHHQ WKH FRGHV ������ DQG �������

EHFDXVH RI GHYLFHPLVPDWFK� WKHPD[LPXPHUURU LVZLWKLQ

����G%�
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95%  9''���

7$  ��qq&

2IIVHW &DOLEUDWLRQ

7R JHW PD[LPXP UHVROXWLRQ LQ GDUN DUHDV RI DQ LPDJH WKH

EODFN OHYHO RIIVHW RI WKH 3*$ PXVW EH HTXDO WR WKH ERWWRP

UHIHUHQFH YROWDJH RI WKH $'&� 7KH RIIVHW FDOLEUDWLRQ ORJLF

RSHUDWHV GXULQJ WKH LQWHUOLQH EODFN OHYHO FODPSLQJ

�&/$03 DFWLYH�� 7KH ORJLF FRPSDUHV WKH $'& RXWSXW

FRGH WR WKH YDOXH VWRUHG LQ WKH RIIVHW UHJLVWHU� DQG WKHQ
LQFUHPHQWV RU GHFUHPHQWV WKH RIIVHW DGMXVW '$& WR PDNH

WKH $'& RXWSXW HTXDO WR WKH FRGH LQ WKH RIIVHW UHJLVWHU�

(DFK DGMXVWPHQW UHTXLUHV � F\FOHV RI WKH 6+3�6+'

FORFNV� � F\FOH IRU &'6� � F\FOHV IRU $�' FRQYHUVLRQ� �

F\FOH IRU ORJLF� DQG � F\FOH IRU '$& XSGDWH� 2QFH WKH

&/$03 VLJQDO LV GHDFWLYDWHG� WKH FDOLEUDWLRQ SURFHVV

VWRSV� DQG WKH EODFN OHYHO FDOLEUDWLRQ VWDWH LV KHOG� 7KH

RIIVHW UHJLVWHU LV ��ELWV ZLGH DQG LV SURJUDPPHG WKURXJK

WKH VHULDO SRUW� 7KH GHIDXOW YDOXH RI WKLV UHJLVWHU DW SRZHU

XS LV ��K� 7\SLFDO YDOXHV IRU WKLV UHJLVWHU DUH EHWZHHQ ��K
DQG ��K�:KHQ WKH SDUW LV ILUVW SRZHUHG XS� WKH FDOLEUDWLRQ

PD\ WDNH VHYHUDO KXQGUHG FORFN F\FOHV WR FRQYHUJH WR WKH

SURSHU RIIVHW� +RZHYHU� LW UHTXLUHV RQO\ D IHZ FORFN F\FOHV

VXEVHTXHQWO\ WR PDLQWDLQ WKH RIIVHW YDOXH �VHH )LJXUH ���
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1RW 8VHG

2IIVHW 5HJ

*DLQ 5HJ

6HULDO
3RUW7HVW 5HJ

6WDWH
0DFKLQH&ODPS

,1B326

,1B1(*
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1RWH� 2Q ;5'���� DQG ;5'��/��

WKH FODPS VLJQDO LV LQYHUWHG

��

$QDORJ 7R 'LJLWDO &RQYHUWHU

7KH DQDORJ�WR�GLJLWDO FRQYHUWHU LV EDVHG XSRQ D WZR�VWHS
VXE�UDQJLQJ IODVK FRQYHUWHU DUFKLWHFWXUH ZLWK D EXLOW LQ
WUDFN DQG KROG LQSXW VWDJH� 7KH $'& FRQYHUVLRQ LV
FRQWUROOHG E\ DQ LQWHUQDOO\ JHQHUDWHG VLJQDO� $'&/. �VHH
)LJXUH ��� 7KH $'& WUDFNV WKH RXWSXW RI WKH &'6�3*$
ZKLOH $'&/. LV KLJK DQG KROGV ZKHQ $'&/. LV ORZ� 7KLV
DOORZVPD[LPXP WLPH IRU WKH &'6�3*$ RXWSXW WR VHWWOH WR
LWV ILQDO YDOXH EHIRUH EHLQJ VDPSOHG� 7KH FRQYHUVLRQ LV
WKHQ SHUIRUPHG DQG WKH SDUDOOHO RXWSXW LV XSGDWHG� DIWHU D

��� F\FOH SLSHOLQH GHOD\� RQ WKH ULVLQJ HGJH RI 567&&'�
7KH SLSHOLQH GHOD\ RI WKH HQWLUH FKLS LV � FORFN F\FOHV� 7KH
UHIHUHQFHV RI WKH $'& DUH JHQHUDWHG LQWHUQDOO\� 7KH
LQWHUQDO UHIHUHQFH YDOXHV DUH VHW E\ D UHVLVWRU GLYLGHU
EHWZHHQ 9'' DQG *1'� 7R PD[LPL]H SHUIRUPDQFH WKH
LQWHUQDO UHIHUHQFHV VKRXOG EH GHFRXSOHG WR *1'� 7KH
$'& SDUDOOHO RXWSXW EXV LV HTXLSSHG ZLWK D KLJK
LPSHGDQFH FDSDELOLW\� FRQWUROOHG E\ 2(� 7KH RXWSXWV DUH
HQDEOHG ZKHQ 2( LV ORZ�
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,QSXW 6HULDO 3RUW

$ WKUHH ZLUH VHULDO LQWHUIDFH LV XVHG WR FRQWURO WKH 3*$

FRGH UHJLVWHU DQG WKH RIIVHW UHJLVWHU �WKHUH DUH DOVR WZR

WHVW UHJLVWHUV ZKLFK VKRXOG QRW EH PRGLILHG�� 7KH VKLIW

UHJLVWHU LV ���ELWV ORQJ� 7KH ILUVW WZR ELWV ORDGHG LQ WKHVKLIW

UHJLVWHU DUH WKH DGGUHVV ELWV IRU ZKLFK LQWHUQDO UHJLVWHU LV

WR JHW XSGDWHG� WKH IROORZLQJ HLJKW ELWV DUH WKH GDWD �06%

ILUVW� /6% ODVW�� 7KH SRUW LV FRQWUROOHG E\ WKH 6&/.� /2$'

DQG 6', SLQV� 7R HQDEOH WKH VKLIW UHJLVWHU WKH /2$' SLQ

PXVW EH KHOG ORZ� :KHQ ORDG LV KLJK� 6&/. LV LQWHUQDOO\

GLVDEOHG� 6LQFH 6&/. LV JDWHG E\ /2$'� 6&/. FDQ EH D

FRQWLQXRXVO\ UXQQLQJ FORFN VLJQDO� EXW WKLV ZLOO LQFUHDVH

V\VWHP QRLVH� 7KH GDWD DW 6', LV VWUREHG LQWR WKH VKLIW

UHJLVWHU RQ WKH ULVLQJ HGJHV RI 6&/.� 7KH DGGUHVVHG

LQWHUQDO UHJLVWHU LV XSGDWHG ZKHQ WKH /2$' VLJQDO JRHV

KLJK �VHH )LJXUH ���

/2$'

6&/.

6',

�/6%��06%�

%LW �%LW �%LW �%LW �%LW �%LW �$'�$'�

76& ��QV PLQ�

'DWD 6KLIWV RQ

5LVLQJ (GJHV

/RDG ,QWHUQDO 5HJLVWHU

$GGUHVV

%LW � %LW �

'DWD

76(7 ��QV PLQ�

76(7 ��QV PLQ�76(7 ��QV PLQ�

)LJXUH �� 6HULDO 3RUW 7LPLQJ
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7KH IROORZLQJ WUXWK WDEOH JLYHV WKH DGGUHVV IRU WKH VHULDO SRUW UHJLVWHUV�

$'� $'� 5HJLVWHU

� � 3*$ &RGH

� � 2IIVHW &RGH

� � 7HVW

� � 8QXVHG

7DEOH �� 6HULDO 3RUW 7UXWK 7DEOH

6WDQG %\ 0RGH �3RZHU 'RZQ�

3XOOLQJ 67%< ORZ SXWV WKH FKLS LQ WKH ORZ SRZHU� VWDQG�E\

PRGH� ,Q WKLV PRGH DOO VDPSOLQJ DQG FRQYHUVLRQV VWRS�

WKH GLJLWDO RXWSXWV JR LQWR WKH KLJK LPSHGDQFH VWDWH DQG

WKH SRZHU VXSSO\ FXUUHQW GURSV WR XQGHU ��³$�

&KLS 5HVHW

:KHQ WKH UHVHW SLQ LV IRUFHG KLJK DOO WKH LQWHUQDO FRQWURO

UHJLVWHUV DUH VHW WR UHVHW YDOXHV� 7KH FKLS DOVR KDV DQ

LQWHUQDO SRZHU�RQ�UHVHW IXQFWLRQ WR HQVXUH UHVHW

FRQGLWLRQV DUH HVWDEOLVKHG ZKHQ WKH FKLS LV ILUVW SRZHUHG

XS� 7KH UHVHW YDOXHV DUH�

*DLQ UHJLVWHU VHW WR PLQLPXP JDLQ �FRGH ����������

2IIVHW UHJLVWHU VHW WR ��K �FRGH ����������

2IIVHW FDOLEUDWLRQ UHJLVWHU VHW WR XQFDOLEUDWHG VWDWH�

$'& RXWSXW UHJLVWHU VHW WR ���K �FRGH ������������

&'6 &ORFN 3RODULW\

7KH GLIIHUHQFH EHWZHHQ WKH ;5'���� DQG WKH ;5'����

LV WKHSRODULW\ RI WKH&'6FORFNV �6+'�6+3�&/$03� �VHH

)LJXUH �� DQG )LJXUH ����

2Q WKH ;5'���� 	 ;5'��/���

&/$03 LV DFWLYH KLJK�

)DOOLQJ HGJH RI 6+3 VDPSOHV SL[HO EODFN OHYHO�

)DOOLQJ HGJH RI 6+' VDPSOHV SL[HO GDWD�

567&&' KLJK GLVFRQQHFWV LQSXW�

)LJXUH ��� &'6 7LPLQJ IRU ;5'���� 	 ;5'��/��

&&'

6+3

&/$03

6+'

6LJQDO 3L[HOV %ODFN 3L[HOV 6LJQDO 3L[HOV

567&&'
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2Q WKH ;5'���� 	 ;5'��/���

&/$03 LV DFWLYH ORZ�

5LVLQJ HGJH RI 6+3 VDPSOHV SL[HO EODFN OHYHO�

5LVLQJ HGJH RI 6+' VDPSOHV SL[HO GDWD�

567&&' KLJK GLVFRQQHFWV LQSXW�

)LJXUH ��� &'6 7LPLQJ IRU ;5'���� 	 ;5'��/��

&&'

6+3

&/$03

6+'

567&&'

6LJQDO 3L[HOV %ODFN 3L[HOV 6LJQDO 3L[HOV
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'LJLWDO 2XWSXW 3RZHU 6XSSOLHV

7KH '9'' DQG '*1' SLQV VXSSO\ SRZHU WR WKH GLJLWDO

RXWSXW GULYHUV IRU SLQV'%>���@� '9'' LV LVRODWHG IURP9''
VR LW FDQ EH DW D YROWDJH OHYHO OHVV WKDQ RU HTXDO WR 9''�

7KLV DOORZV WKH GLJLWDO RXWSXWV WR LQWHUIDFH ZLWK DGYDQFHG

GLJLWDO $6,&V UHTXLULQJ UHGXFHG VXSSO\ YROWDJHV� )RU

H[DPSOH 9'' FDQ EH ��� RU ���9� ZKLOH '9'' LV ���9�

6\VWHPVZKLFK XVH WKH VDPHYROWDJH OHYHO IRU ERWKDQDORJ

DQG GLJLWDO SRZHU VXSSOLHV FDQ WDNH DGYDQWDJH RI WKH

LVRODWHG'9''	'*1'SLQV WR UHGXFH V\VWHPQRLVH� 7KH

RXWSXW GULYHUV FUHDWH ODUJH VXSSO\ WUDQVLHQWV DV WKH\

VZLWFK� 7KHUHIRUH '9'' DQG '*1' VKRXOG EH URXWHG

VHSDUDWHO\ IURP WKH DQDORJ 9'' 	 *1' WR DYRLG LQMHFWLQJ

WKLV QRLVH LQWR WKH DQDORJ SRZHU QHWZRUN �VHH )LJXUH ����

3RZHU 6XSSO\ 6HTXHQFLQJ

7KHUH DUH QR SRZHU VXSSO\ VHTXHQFLQJ LVVXHV LI '9''
DQG 9'' DUH GULYHQ IURP WKH VDPH VXSSO\� :KHQ '9''
DQG 9'' DUH GULYHQ VHSDUDWHO\� 9''PXVW FRPH XS DW WKH

VDPH WLPH RU EHIRUH '9''� DQG JR GRZQ DW WKH VDPH WLPH

RU DIWHU '9''� ,I WKH SRZHU VXSSO\ VHTXHQFLQJ LQ WKLV FDVH

LV QRW IROORZHG� WKHQ GDPDJH PD\ RFFXU WR WKH SURGXFW

GXH WR FXUUHQW IORZ WKURXJK WKH VRXUFH�ERG\ MXQFWLRQ

GLRGHV EHWZHHQ '9'' DQG 9''� $Q H[WHUQDO GLRGH

����������� OD\HG RXW FORVH WR WKH FRQYHUWHU IURP '9''
WR 9'' SUHYHQWV GDPDJH IURP RFFXUULQJ ZKHQ SRZHU LV

F\FOHG LQFRUUHFWO\�

1RWH� 9'' PXVW EH JUHDWHU WKDQ RU HTXDO WR '9'' RU WKH

VRXUFH�ERG\ GLRGHV ZLOO EH IRUZDUG ELDVHG�

2XWSXW
5HJLVWHU

9'' '9''

'*1'*1'

'LJLWDO 2XWSXW

6RXUFH�%RG\
-XQFWLRQ 'LRGH
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*HQHUDO 3RZHU 6XSSO\ DQG %RDUG 'HVLJQ ,VVXHV

$OO RI WKH *1' SLQV� RWKHU WKDQ '*1'� DUH WLHG WR WKH

VXEVWUDWH DQG VKRXOG EH FRQQHFWHG GLUHFWO\ WR WKH DQDORJ

JURXQG SODQH� 7KH 9''·V VKRXOG EH VXSSOLHG IURP D ORZ

QRLVH� ZHOO ILOWHUHG UHJXODWRU ZKLFK GHULYHV WKH SRZHU

VXSSO\ YROWDJH IURP WKH &&' SRZHU VXSSO\� $OO RI WKH9''
SLQV DUH DQDORJ SRZHU VXSSOLHV DQG VKRXOG EH ORFDOO\

GHFRXSOHG WR WKH QHDUHVW *1' SLQ ZLWK D ����P)� KLJK

IUHTXHQF\ FDSDFLWRU� '9'' DQG '*1' DUH WKH SRZHU

VXSSOLHV IRU WKH GLJLWDO RXWSXWV DQG VKRXOG EH ORFDOO\

GHFRXSOHG� '9'' DQG '*1' VKRXOG EH FRQQHFWHG WR WKH

VDPH SRZHU VXSSO\ QHWZRUN DV WKH GLJLWDO $6,& ZKLFK

UHFHLYHV GDWD IURP WKLV FKLS�

,Q JHQHUDO� DOO WUDFHV OHDGLQJ WR WKLV SDUW VKRXOG EH DV VKRUW

DV SRVVLEOH WR PLQLPL]H VLJQDO FURVVWDON DQG KLJK

IUHTXHQF\ GLJLWDO VLJQDOV IURP IHHGLQJ LQWR VHQVLWLYH

DQDORJ LQSXWV� 7KH WZR &&' LQSXWV� ,QB3RV DQG ,QB1HJ�

VKRXOG EH URXWHG DV IXOO\ GLIIHUHQWLDO VLJQDOV DQG VKRXOG EH

VKLHOGHG DQG PDWFKHG� (IIRUWV VKRXOG EH PDGH WR
PLQLPL]H WKH ERDUG OHDNDJH FXUUHQWV RQ ,QB3RV DQG

,QB1HJ VLQFH WKHVH QRGHV DUH $& FRXSOHG WR WKH &&'�

7KH GLJLWDO RXWSXW WUDFHV VKRXOG EH DV VKRUW DV SRVVLEOH WR

PLQLPL]H WKH FDSDFLWLYH ORDGLQJ RQ WKH RXWSXW GULYHUV �VHH
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