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.���� (;$5 &RUSRUDWLRQ� ����� .DWR 5RDG� )UHPRQW� &$ ����� ` ����� �������� ` ����� ��������

)($785(6

- ���%LW �0636 3L[HO 5DWH

- ��%LW 3URJUDPPDEOH *DLQ $PSOLILHU

- �ï%LW 3URJUDPPDEOH 2IIVHW $GMXVWPHQW

- ��� $QDORJ 0XOWLSOH[HU

- &,6 RU &&' &RPSDWLELOLW\

- ,QWHUQDO &ODPS IRU &,6 RU &&' $& &RXSOHG 0RGHV

- ���9 RU �9 2SHUDWLRQ 	 ,�2 &RPSDWLELOLW\

- 6HULDO /RDG &RQWURO 5HJLVWHUV

- /RZ 3RZHU &026� ���P:

- /RZ &RVW ���/HDG 62,& 3DFNDJH

- 0RQRWRQLF

$33/,&$7,216

- &RORU DQG *UD\VFDOH )ODWEHG 6FDQQHUV

- &RORU DQG *UD\VFDOH 6KHHWIHG 6FDQQHUV

- 0XOWLIXQFWLRQ 3HULSKHUDOV

- 'LJLWDO &RORU &RSLHUV

- *HQHUDO 3XUSRVH &,6 RU &&' ,PDJLQJ

- /RZ &RVW 'DWD $FTXLVLWLRQ

*(1(5$/ '(6&5,37,21

7KH ;5'���� LV D FRPSOHWH OLQHDU &,6 RU &&' VHQVRU

VLJQDO SURFHVVRU RQ D VLQJOH PRQROLWKLF FKLS� 7KH

;5'���� LQFOXGHV D KLJK VSHHG ��ïELW $'&� D ��ELW

3URJUDPPDEOH*DLQ$PSOLILHU ZLWK JDLQ DGMXVWPHQW RI � WR

��� DQG ��ELW SURJUDPPDEOH LQSXW UHIHUUHG RIIVHW

FDOLEUDWLRQ UDQJH RI ���P9�

,Q WKH &&' PRGH WKH LQSXW VLJQDO LV $& FRXSOHG ZLWK DQ

H[WHUQDO FDSDFLWRU� $Q LQWHUQDO FODPS VHWV WKH EODFN OHYHO�

,Q WKH &,6 PRGH WKH LQSXW FDQ DOVR EH $& FRXSOHG VLPLODU

WR WKH &&' PRGH� 7KLV HQDEOHV &,6 VLJQDOV ZLWK EODFN

OHYHOV WR EH UHIHUHQFHG WR JURXQG DQG WKHQ OHYHO VKLIWHG

LQWHUQDOO\ WR FRUUHVSRQG WR 95%� )RU &,6 VHQVRUV ZLWKRXW

EODFN UHIHUHQFHV WKH FODPS VZLWFK FDQ EH GLVDEOHG LQ '&

&RXSOHG PRGH� 7KH &,6 VLJQDO LV OHYHO VKLIWHG WR 95% LQ

RUGHU WR XVH WKH IXOO UDQJH RI WKH $'&�

7KH &,6 '& &RXSOHG PRGH FDQ DOVR EH XVHG LQ RWKHU

DSSOLFDWLRQV WKDW GR QRW UHTXLUH D&'6 IXQFWLRQ EXW UHTXLUH

SURJUDPPDEOH JDLQ DQG RIIVHW VXFK DV ORZ FRVW GDWD

DFTXLVLWLRQ�

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

3DUW 1R� 3DFNDJH
2SHUDWLQJ

7HPSHUDWXUH 5DQJH

;5'����$&' ���/HDG 62,& �q& WR ���q&

0DUFK ������
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3*$
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$'&5/

$*1'

3RUW
2XW
'DWD

%XIIHU

957

95%

�ï�
0X[

�ï%LW '$&

�� �

�ï%LW 2IIVHW
5HJLVWHU

�

�

�

B

$*1'

9'&(;7

6&/.

6'$7$

9'&5()

'&�$&

,17�(;7B9'&5()

&,6�&&'

*����!

2����!

957
&&'

&,6

3RZHU
'RZQ

3RZHU
'RZQ

)LJXUH �� )XQFWLRQDO %ORFN 'LDJUDP

&RQWURO /RJLF
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�� /HDG 62,& �-HGHF� �����µ�

$9''

95()�

/'

9,1�

9,1�

9,1�

9,1�

$*1'

3'%

'9''

'%���

'%���

'%���

'%���

'*1'

$'&&/.

&/3

'%���

6&/.

6'$7$

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

3LQ � 6\PERO 'HVFULSWLRQ

� '9'' 'LJLWDO 9'' �IRU 2XWSXW 'ULYHUV�

� '%��� 'DWD 2XWSXW %LW ���

� '%��� 'DWD 2XWSXW %LW ���

� '%��� 'DWD 2XWSXW %LW ���

� '%��� 'DWD 2XWSXW %LW ���

� '%��� 'DWD 2XWSXW %LW ���

� '*1' 'LJLWDO *URXQG �IRU 2XWSXW 'ULYHUV�

� 6&/. 6HULDO 'DWD &ORFN IRU :ULWH 2SHUDWLRQ

� $'&&/. $�' &RQYHUWHU &ORFN

�� &/3 %ODFN /HYHO &ORFN IRU ,QWHUQDO &ODPS

�� 6'$7$ 6HULDO 'DWD IRU :ULWH 2SHUDWLRQ

�� /' 6HULDO 'DWD /RDG IRU :ULWH 2SHUDWLRQ

�� 3'% $FWLYH /RZ 3RZHU 'RZQ 6LJQDO

�� $*1' $QDORJ *URXQG

�� 95()� $�' 3RVLWLYH 5HIHUHQFH IRU 'HFRXSOLQJ &DS

�� 9,1� $QDORJ ,QSXW �

�� 9,1� $QDORJ ,QSXW �

�� 9,1� $QDORJ ,QSXW �

�� 9,1� $QDORJ ,QSXW �

�� $9'' $QDORJ 3RZHU 6XSSO\
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7HVW &RQGLWLRQV� $9'' '9'' ���9 � �9� $'&&/. �0+]� ��� 'XW\ &\FOH� 7$ ��E& XQOHVV RWKHUZLVH
VSHFLILHG�

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

3RZHU 6XSSOLHV

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

'9'' 'LJLWDO ,�2 3RZHU 6XSSO\ ��� ��� ��� 9 '9'' dd $9''

,'' 6XSSO\ &XUUHQW �� P$ 9'' �9

,''3'

3RZHU 'RZQ 3RZHU 6XSSO\

&XUUHQW 7%' P$ 9'' �9

$'& 6SHFLILFDWLRQV

5(6 5HVROXWLRQ �� %LWV

)V 0D[LPXP 6DPSOLQJ 5DWH �� 0636
7(67� PRGH HQDEOHG� �5HIHU WR
&RQWURO 5HJLVWHU ¶0RGH 	 7HVW·��

'1/ 'LIIHUHQWLDO 1RQï/LQHDULW\ rr��� /6%

,1/ ,QWHJUDO 1RQï/LQHDULW\ rr��� /6%

021 0RQRWRQLFLW\ <HV 1R 0LVVLQJ &RGHV *XDUDQWHHG

957 7RS 5HIHUHQFH 9ROWDJH $9''���� 9

95% %RWWRP 5HIHUHQFH 9ROWDJH $9''��� 9

'95()

'LIIHUHQWLDO 5HIHUHQFH 9ROWDJH
�957 ï 95%� ���� $9'' 9

5/ /DGGHU 5HVLVWDQFH ��� ��� ��� :

3*$ 	 2IIVHW '$& 6SHFLILFDWLRQV

3*$5(6 3*$ 5HVROXWLRQ � %LWV

3*$*0,1 0LQLPXP *DLQ ��� 9�9

3*$*0$; 0D[LPXP *DLQ ���� 9�9

3*$*' *DLQ $GMXVWPHQW 6WHS 6L]H ���� 9�9

9%/$&. %ODFN /HYHO ,QSXW 5DQJH ï��� ��� P9 '& 0RGH

'$&5(6 2IIVHW '$& 5HVROXWLRQ � %LWV

2))0,1 0LQLPXP 2IIVHW $GMXVWPHQW ï��� P9 �

2))0$; 0D[LPXP 2IIVHW $GMXVWPHQW ���� P9 �

2))' 2IIVHW $GMXVWPHQW 6WHS 6L]H ���� P9

1RWH�

� 7KH DGGLWLRQDO rr��� P9 RI DGMXVWPHQW ZLWK UHVSHFW WR WKH EODFN OHYHO LQSXW UDQJH LV QHHGHG WR FRPSHQVDWH IRU DQ\ DGGLWLRQDO RIIVHW
LQWURGXFHG E\ WKH ;5'���� %XIIHU�3*$ LQWHUQDOO\�

6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH
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7HVW &RQGLWLRQV� $9'' '9'' ���9 � �9� $'&&/. �0+]� ��� 'XW\ &\FOH� 7$ ��E& XQOHVV RWKHUZLVH
VSHFLILHG�

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

%XIIHU 6SHFLILFDWLRQV

,,/ ,QSXW /HDNDJH &XUUHQW ��� Q$

&,1 ,QSXW &DSDFLWDQFH �� S)

9,133 $& ,QSXW 9ROWDJH 5DQJH � $9''ï
���

9 &,6 $&� ,17 9'&5()

0RGH 5HJ

 ! ;;;���;;

*DLQ � �

$& ,QSXW 9ROWDJH 5DQJH � '95() 9 &&' $&� ,17 9'&5()

0RGH 5HJ

 ! ;;;���;;

*DLQ � �

9,1 '& ,QSXW 9ROWDJH 5DQJH ï��� $9''ï
���

9 &,6 '&� ,17 9'&5()

0RGH 5HJ

 ! ;;;���;;

*DLQ � �

'& ,QSXW 9ROWDJH 5DQJH 9'&(;7
ï���

9'&(;7
�'95()

9 &,6 '&� (;7 9'&5()

0RGH 5HJ

 ! ;;;���;;

*DLQ � �

9'&(;7�'95() dd $9''

9'&(;7 ([WHUQDO '& 5HIHUHQFH ��� $9''�� 9 &,6 '&� (;7 9'&5()

0RGH 5HJ

 ! ;;;���;;

9,1%: ,QSXW %DQGZLGWK �� 0+]

9,1&7 &KDQQHO WR &KDQQHO &URVVWDON ï�� G%

,QWHUQDO &ODPS 6SHFLILFDWLRQV

9&/$03 &ODPS 9ROWDJH $*1' 9 &,6 �$&� 0RGH

&ODPS 9ROWDJH 957 9 &&' �$&� 0RGH

5,17 &ODPS 6ZLWFK 2Q 5HVLVWDQFH ��� ��� :

52)) &ODPS 6ZLWFK 2II 5HVLVWDQFH �� 0:

1RWH�

� 9,133 LV WKH VLJQDO VZLQJ EHIRUH WKH H[WHUQDO FDSDFLWRU WLHG WR WKH 08; LQSXWV�
� 7KH ï���9 PLQLPXP LV VSHFLILHG LQ RUGHU WR DFFRPPRGDWH EODFN OHYHO VLJQDOV ORZHU WKDQ WKH H[WHUQDO '& UHIHUHQFH �FODPS�

YROWDJH�
� 7KH 9'&(;7ï���9 PLQLPXP LV VSHFLILHG LQ RUGHU WR DFFRPPRGDWH EODFN OHYHO VLJQDOV ORZHU WKDQ WKH H[WHUQDO '& UHIHUHQFH

YROWDJH�
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7HVW &RQGLWLRQV� $9'' '9'' ���9 � �9� $'&&/. �0+]� ��� 'XW\ &\FOH� 7$ ��E& XQOHVV RWKHUZLVH
VSHFLILHG�

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

6\VWHP 6SHFLILFDWLRQV �08; � %XIIHU � 3*$ � $'&��

6<6'1/ 6\VWHP '1/ rr��� /6%

6<6
/,1

6\VWHP /LQHDULW\ rr��� �

6<6
*(

6\VWHP *DLQ (UURU ï��� ���� �

,51 ,QSXW 5HIHUUHG 1RLVH 7%' P9
UPV

*DLQ �

,QSXW 5HIHUUHG 1RLVH 7%' P9
UPV

*DLQ ��

6\VWHP 7LPLQJ 6SHFLILFDWLRQV

WFNOZ $'&&/. /RZ 3XOVH :LGWK �� �� QV

WFNKZ $'&&/. +LJK 3XOVH :LGWK �� �� QV

WFNSG $'&&/. 3HULRG ��� ��� QV

WFOSZ &/3 3XOVH :LGWK �� QV �

1RWHV�

� 6\VWHP SHUIRUPDQFH LV VSHFLILHG IRU W\SLFDO GLJLWDO V\VWHP WLPLQJ VSHFLILFDWLRQV�
� 7KH DFWXDO PLQLPXP ¶WFOSZ· LV GHSHQGHQW RQ WKH H[WHUQDO FDSDFLWRU YDOXH� WKH &,6RXWSXW LPSHGDQFH� WKH ,QWHUQDO&ODPS5,17� DQG

WKH PD[LPXP YROWDJH DFURVV WKH H[WHUQDO FDSDFLWRU�

'XULQJ ¶FODPS· RSHUDWLRQ� VXIILFLHQW WLPH QHHGV WR EH DOORZHG IRU WKH H[WHUQDO FDSDFLWRU WR FKDUJH XS WR WKH FRUUHFW RSHUDWLQJ OHYHO�
5HIHU WR WKH GHVFULSWLRQ LQ 7KHRU\ RI 2SHUDWLRQ� &,6 0RGH�

*  � � *$,1���&2'( �

6\VWHP 7UDQVIHU )XQFWLRQ

'%���&2'(  ���� ï ��
* Y 96,* � 9%/. � 9(55(;7 � 9(55,17 ï ��� ï ��� Z'$&���&2'(

���

���� $ 9''

�
��

ZKHUH '%���&2'(  ! 1XPHULFDO 5HSUHVHQWDWLRQ RI WKH 'LJLWDO 2XWSXW %HWZHHQ � DQG �����

*  ! 3*$ *DLQ�

96,*  ! 6LJQDO /HYHO�

9%/.  ! %ODFN /HYHO� �9,1 96,* � 9%/.��

9(55(;7  ! 'LIIHUHQFH EHWZHHQ ([WHUQDO &ODPS /HYHO DQG %ODFN /HYHO ����� P9 PLQ�PD[��

9(55,17  ! ,QWHUQDO 2IIVHW (UURU ����� P9 PLQ�PD[��

'$&���&2'(  ! 1XPHULFDO 5HSUHVHQWDWLRQ RI WKH '$& 2IIVHW $GMXVWPHQW %HWZHHQ � DQG ����

*$,1���&2'(  ! 1XPHULFDO 5HSUHVHQWDWLRQ RI WKH *DLQ $GMXVWPHQW %HWZHHQ � DQG ���
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7HVW &RQGLWLRQV� $9'' '9'' ���9 � �9� $'&&/. �0+]� ��� 'XW\ &\FOH� 7$ ��E& XQOHVV RWKHUZLVH
VSHFLILHG�

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

:ULWH 7LPLQJ 6SHFLILFDWLRQV

WVFONZ 6&/. 3XOVH :LGWK �� QV

WGV ,QSXW 'DWD 6HWïXS 7LPH �� QV

WGK ,QSXW 'DWD +ROG 7LPH � QV

WGO 6&/. +LJK WR /' +LJK �� QV

WG] /' /RZ WR 6&/. +LJK �� QV

$'& 'LJLWDO 2XWSXW 6SHFLILFDWLRQV

WDS $SHUWXUH 'HOD\ �� QV

WGY 2XWSXW 'DWD 9DOLG �� QV

WODW /DWHQF\ � F\FOHV

'LJLWDO ,QSXW 6SHFLILFDWLRQV

9,+ ,QSXW +LJK 9ROWDJH $9''ï

�

9

9,/ ,QSXW /RZ 9ROWDJH � 9

,,+ +LJK 9ROWDJH ,QSXW &XUUHQW � P$

,,/ /RZ 9ROWDJH ,QSXW &XUUHQW � P$

&,1 ,QSXW &DSDFLWDQFH �� S)

'LJLWDO 2XWSXW 6SHFLILFDWLRQV

92+ 2XWSXW +LJK 9ROWDJH �� ���

'9''

,/ �P$

92/ 2XWSXW /RZ 9ROWDJH �� ���

'9''

,/ ï�P$

,2= 2XWSXW +LJKï= /HDNDJH &XUUHQW ï�� �� P$

&287 2XWSXW &DSDFLWDQFH �� S)

W65 6OHZ 5DWH ���� WR ��� '9''� � �� QV &/ ��S)� '9'' ���9

6OHZ 5DWH ���� WR ��� '9''� 7%' 7%' QV &/ ��S)� '9'' ���9
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&,6 0RGH �&RQWDFW ,PDJH 6HQVRU�

7KH ;5'���� KDV WZR PRGHV RI RSHUDWLRQ IRU &,6
DSSOLFDWLRQV� (DFK PRGH LV VHW E\ WKH FRQWURO UHJLVWHUV
DFFHVVHG WKURXJK WKH VHULDO SRUW�

0RGH �� '& &RXSOHG �&RQWURO 5HJLVWHU '��'��'��
����

,I WKH &,6 GRHV QRW KDYH OHDGLQJ RU WUDLOLQJ EODFN SL[HOV DV
VKRZQ LQ )LJXUH �� WKHQ '& FRXSOH WKH &,6 RXWSXW WR WKH
;5'���� LQSXW�

2SWLFDOO\ 6KLHOGHG

3L[HOV

9DOLG 3L[HOV

)LJXUH �� 7\SLFDO &,6 2XWSXW

$GMXVW WKH RIIVHW RI WKH&,6 �����P9 WR ���P9� E\ VHWWLQJ
WKH LQWHUQDO UHJLVWHUV RI WKH;5'���� WR VHW WKH EODFN SL[HO

YDOXH ZKHQ WKH /('V RI WKH &,6 DUH RII� :KHQ WKH /('V
DUH RQ XVH WKH ;5'���� 3URJUDPPDEOH *DLQ WR
PD[LPL]H WKH $'&V G\QDPLF UDQJH� )LJXUH �� VKRZV D
W\SLFDO DSSOLFDWLRQ IRU D &,6 ZLWK DQ RIIVHW RI ���� P9 WR
���P9�

)LJXUH �� $SSOLFDWLRQ :LWK 2IIVHW LQ WKH 5DQJH

����� PY WR ���PY�

5/

957

95%

9''

9,1�

;5'����

&
,
6

0
8
;

1�&
1�&

1�&

7KH LQSXW LV DGGHG WR 95% EHIRUH WKH VLJQDO SDVVHV

WKURXJK WKH$'&� ,I WKH&,6 RXWSXW LV ]HUR� WKHQ WKHRXWSXW

RI WKH $'& ZLOO EH ]HUR FRGH� 7KLV HQDEOHV WKH &,6 WR EH

UHIHUHQFHG WR WKH ERWWRP ODGGHU UHIHUHQFH YROWDJH WR XVH

WKH IXOO UDQJH RI WKH $'&�

6RPH &,6 VHQVRUV KDYH DQ RXWSXW ZLWK DQ RIIVHW YROWDJH

RI JUHDWHU WKDQ ��� P9� ,I WKH &,6 RXWSXW LV EH\RQG WKH

RIIVHW UDQJHRI WKH;5'���� �VHH2IIVHW&RQWURO '$&�3J�

��� VHW WKH LQWHUQDO PRGH UHJLVWHUV WR H[WHUQDO UHIHUHQFH

�&RQWURO 5HJLVWHU '��'��'�� ����� $Q H[WHUQDO UHIHUHQFH

YROWDJH HTXDO WR WKH YDOXH RI WKH &,6 RIIVHW YROWDJH FDQ EH

DSSOLHG WR 9,1� �)LJXUH ��� LQ RUGHU WR PHHW WKH G\QDPLF

UDQJH RI WKH ;5'����� )LJXUH �� LV D GLDJUDP RI WKH

;5'���� LQ WKH H[WHUQDO UHIHUHQFH PRGH IRU &,6� '&

&RXSOHG DSSOLFDWLRQV�

'&
5HIHUHQFH

)LJXUH �� $SSOLFDWLRQ ZLWK 2IIVHW *UHDWHU 7KDQ

�����PY WR ���PY�

&
,
6

9,1�

5/

957

95%

9''

9,1�

;5'����

0
8
;

1�&
1�&

7KH '& UHIHUHQFH YROWDJH DSSOLHG WR 9,1� GRHV QRW KDYH

WR EH DFFXUDWH� 7KH LQWHUQDO RIIVHW '$& YROWDJH LV VWLOO

XVHG LQ WKLV PRGH IRU ILQH DGMXVWPHQW� 9,1� FDQQRW EH

XVHG DV DQ LQSXW IURP WKH &,6� $Q\ VLJQDO DSSOLHG WR9,1�

ZLOO EH VXEWUDFWHG IURP WKHRXWSXW VLJQDO RI WKHPXOWLSOH[HU�
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&,6 0RGH 7LPLQJ ïï '& &RXSOHG

�&/3 GLVDEOHG�

$'&&/.

WFNKZ WFNOZ

WFNSG

WDS WDS

3L[HO 1ï� 3L[HO 1

WGY

3L[HO 1��

&,6

WGY

>���@

>���@

1ï�

/6%

1ï�

06%

1ï�

/6%

1ï�

06%

1ï�

/6%

1ï�

06%

1ï�

/6%

1ï�

06%

1

/6%

1

06%

)LJXUH �� 7LPLQJ 'LDJUDP IRU )LJXUH �� DQG )LJXUH ��

&/. (YHQWV

pp $'& 6DPSOH 	 3*$ 6WDUW 7UDFNLQJ QH[W 3L[HO

/6% 'DWD 2XW

nn 06% 'DWD 2XW

+, $'& 7UDFN 3*$ 2XWSXW

/2 $'& +ROG�&RQYHUW

0RGH �� $& &RXSOHG �&RQWURO 5HJLVWHU '��'��'�� ����

,I WKH&,6 VLJQDO KDV D EODFN UHIHUHQFH IRU WKH YLGHR VLJQDO�

DQ H[WHUQDO FDSDFLWRU &(;7 LV XVHG� :KHQ &/3 �FODPS�

SLQ LV VHW KLJK DQ LQWHUQDO VZLWFK DOORZV RQH VLGH RI WKH

H[WHUQDO FDSDFLWRU WR EH VHW WR JURXQG� ,W WKHQ LV OHYHO

VKLIWHG WR FRUUHVSRQG WR WKH ERWWRP ODGGHU UHIHUHQFH

YROWDJH RI WKH $'& �)LJXUH ����
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5/

957

95%

9''
;5'����

)LJXUH �� &,6 $& &RXSOHG $SSOLFDWLRQ

&/3
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$'& VDPSOHV WKH YLGHR VLJQDO ZLWK UHVSHFW WR WKH EODFN

UHIHUHQFH� 7KH W\SLFDO YDOXH IRU WKH H[WHUQDO FDSDFLWRU LV

���S)� 7KLV YDOXH VKRXOG EH DGMXVWHG DFFRUGLQJ WR WKH

WLPH FRQVWDQW �7F� QHHGHG LQ D SDUWLFXODU DSSOLFDWLRQ� 7KH

&/3 SLQ KDV DQ LQWHUQDO ��� RKP LPSHGDQFH �5,17� ZKLFK

LV LQ VHULHV ZLWK WKH H[WHUQDO FDSDFLWRU �&(;7��

7KHUHIRUH� 7F  ��5,17&(;7
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7UDFN RI QH[W 3L[HO

/6% 'DWD 2XW

n 06% 'DWD 2XW

+, $'& 7UDFN 3*$ 2XWSXW

/2 $'& +ROG�&RQYHUW

&/3 (YHQWV

+, 3*$ 7UDFNV 9&/$03	 &(;7 LV

&KDUJHG WR 9%/$&. ï 9&/$03�

ZKLFK LV HTXDO WR 9%/$&.

/2 3*$ 7UDFNV 9,133

&&' 0RGH �&KDUJH &RXSOHG 'HYLFH�

0RGH �� $& &RXSOHG �&RQWURO 5HJLVWHU '��'��'�� ����

,Q WKH &&' PRGH RI RSHUDWLRQ� DQ H[WHUQDO FDSDFLWRU

QHHGV WR EH FKRVHQ DFFRUGLQJ WR WKH HTXDWLRQV EHORZ�
7KH W\SLFDO YDOXH IRU WKH H[WHUQDO FDSDFLWRU LV ���S)� 7KLV
YDOXH VKRXOG EH DGMXVWHG DFFRUGLQJ WR WKH WLPH FRQVWDQW
�7F� QHHGHG LQ D SDUWLFXODU DSSOLFDWLRQ� 7KH &/3 SLQ KDV
DQ LQWHUQDO ��� RKP LPSHGDQFH �5,17� ZKLFK LV LQ VHULHV
ZLWK WKH H[WHUQDO FDSDFLWRU �&(;7��

7KHUHIRUH� 7F  ��5,17&(;7

,I WKH LQSXW WR WKH H[WHUQDO FDSDFLWRU KDV D ORDG LPSHGDQFH
�5(;7�� WKHQ

7F ���5,17�5(;7�&(;7

:KHQ&/3 �FODPS� SLQ LV VHW KLJK DQ LQWHUQDO VZLWFKDOORZV
RQH VLGH RI WKH H[WHUQDO FDSDFLWRU WR EH VHW WR 957
�)LJXUH ���� 7KLV YDOXH FRUUHVSRQGV WR WKH EODFN
UHIHUHQFH RI WKH &&'� :KHQ WKH &/3 SLQ LV VHW EDFN WR

ORZ WKH $'& VDPSOHV WKH YLGHR VLJQDO ZLWK UHVSHFW WR WKH
EODFN UHIHUHQFH� 7KH GLIIHUHQFH EHWZHHQ WKH EODFN
UHIHUHQFH DQG WKH YLGHR VLJQDO LV WKH DFWXDO SL[HO YDOXH RI
WKH YLGHR FRQWHQW� 6LQFH WKLV YDOXH LV UHIHUHQFHG WR WKH WRS
ODGGHU UHIHUHQFH YROWDJH RI WKH $'& D ]HUR LQSXW VLJQDO
ZRXOG \LHOG D IXOO VFDOH RXWSXW FRGH� 7KHUHIRUH� WKH RXWSXW
RI WKH FRQYHUVLRQ LV LQYHUWHG �LQWHUQDOO\� WR FRUUHVSRQG WR

]HUR VFDOH RXWSXW FRGH�
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$UHD RU /LQHDU &&' $SSOLFDWLRQV

)LJXUH �� LV D EORFN GLDJUDP IRU DSSOLFDWLRQV ZLWK $UHD RU
/LQHDU&&'V �7KH WLPLQJ IRU $UHD&&'VDQG%�:&&'V LV
WKH VDPH�� )RU $UHD RU /LQHDU &&' DSSOLFDWLRQV D JOREDO
RIIVHW LV ORDGHG LQWR WKH VHULDO SRUW DW WKH EHJLQQLQJ RI D

OLQH� 7KH JDLQ LV VHW WR DGMXVW IRU WKH KLJKHVW FRORU LQWHQVLW\
RI WKH &&' RXWSXW� 2QFH WKH SL[HO YDOXHV KDYH EHHQ
VDPSOHG WKH JDLQ DQG RIIVHW DUH DGMXVWHG DW WKH EHJLQQLQJ
RI WKH QH[W OLQH� )RU H[DPSOH� LI WKHUH LV D OLQH WR OLQH
YDULDWLRQ EHWZHHQ WKH EODFN UHIHUHQFH SL[HOV WKH RIIVHW LV
DGMXVWHG� 7KH JDLQ LV DOZD\V DGMXVWHG IRU WKH KLJKHVW

FRORU LQWHQVLW\�

7ULSOH &KDQQHO &&' $SSOLFDWLRQ

)LJXUH �� LV D EORFN GLDJUDP IRU DSSOLFDWLRQV ZLWK WULSOH

FKDQQHO &&'V� 'XULQJ WKH RSWLFDOO\ VKLHOGHG VHFWLRQ RI D
SL[HO &/3 PXVW JR KLJK WKUHH WLPHV WR VWRUH WKH EODFN
UHIHUHQFH RQ HDFK FDSDFLWRU WR WKH LQSXW� ,Q EHWZHHQ WKH
&/3 SXOVHV WKH08; LV LQWHUQDOO\ SURJUDPPHG WR WKH QH[W
LQSXW VHOHFWLRQ DORQJ ZLWK WKH UHTXLUHG RIIVHW�
$FFRUGLQJO\� WKH WLPH FRQVWDQW ZLOO EH KLJKHU IRU WKLV

DSSOLFDWLRQ� 2QFH WKH EODFN UHIHUHQFH LV VWRUHG RQ WKH
H[WHUQDO FDSDFLWRUV WKH $'& VDPSOHV WKH VHOHFWHG RXWSXW
FKDQQHO� 7KH 08; LV LQWHUQDOO\ SURJUDPPHG WR WKH QH[W
LQSXW VHOHFWLRQ DORQJ ZLWK WKH JDLQ DQG RIIVHW DGMXVWPHQWV
DVVRFLDWHG ZLWK WKH QHZ FRORU SL[HO EHLQJ VDPSOHG� 7KH
$'& VDPSOHV WKH QHZ RXWSXW� DQG WKLV SURFHVV LV
UHSHDWHG XQWLO DOO WKUHH &&' RXWSXWV KDYH EHHQ VDPSOHG�

$V EHIRUH� WKH /6%V DUH DYDLODEOH RQ WKH RXWSXW EXV RQ WKH
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/6% 'DWD 2XW
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+, $'& 7UDFN 3*$ 2XWSXW

/2 $'& +ROG�&RQYHUW

&/3 (YHQWV

+, 3*$7UDFNV9&/$03	&(;7 LV &KDUJHG WR 9%/$&.ï

9&/$03� ZKLFK LV HTXDO WR 9%/$&. ï 957

/2 3*$ 7UDFNV 9,133

0RGH �� '& &RXSOHG �&RQWURO 5HJLVWHU '��'��'�� ����

7\SLFDO &&'V KDYH RXWSXWV ZLWK EODFN UHIHUHQFHV�

7KHUHIRUH� '& &RXSOHG LV QRW UHFRPPHQGHG IRU &&'

DSSOLFDWLRQV�

2IIVHW &RQWURO '$&

7KH RIIVHW '$& LV FRQWUROOHG E\ � ELWV� 7KH RIIVHW UDQJH LV

���P9 UDQJLQJ IURP ����P9 WR ����P9� 7KHUHIRUH� WKH

UHVROXWLRQ RI WKH ��ELW RIIVHW '$& LV ����P9� +RZHYHU� WKH

;5'���� KDV ������P9 UHVHUYHG IRU LQWHUQDO RIIVHWV�

7KHUHIRUH WKH HIIHFWLYH UDQJH IRU DGMXVWLQJ IRU &,6 RIIVHWV

RU EODFN UHIHUHQFH LV ����P9 WR ����P9� 7KH RIIVHW

DGMXVWPHQW LV XVHG SULPDULO\ WR FRUUHFW IRU WKH GLIIHUHQFH

EHWZHHQ WKH EODFN OHYHO RI WKH LPDJH VHQVRU DQG WKH

ERWWRP ODGGHU UHIHUHQFH YROWDJH �95%� RI WKH $'&� %\

DGMXVWLQJ WKH EODFN OHYHO WR FRUUHVSRQG WR 95% WKH HQWLUH

UDQJH RI WKH $'& FDQ EH XVHG�

,I WKH RIIVHW RI WKH &,6 RXWSXW LV JUHDWHU WKDQ ���P9 DQ

H[WHUQDO UHIHUHQFH FDQ EH DSSOLHG WR 9,1�� 7KH H[WHUQDO

UHIHUHQFH FDQ EH XVHG WR DGMXVW IRU ODUJH RIIVHWV RQO\

ZKHQ WKH LQWHUQDO PRGH LV FRQILJXUHG WKURXJK WKH VHULDO

SRUW�

6LQFH WKH RIIVHW '$& DGMXVWPHQW LV GRQH EHIRUH WKH JDLQ

VWDJH LW LV JDLQïGHSHQGHQW� )RU H[DPSOH� ,I WKH JDLQ

QHHGV WR EH FKDQJHG EHWZHHQ OLQHV �UHG WR EOXH� HWF�� WKH

RIIVHW LV FDOLEUDWHG EHIRUH WKH VLJQDO SDVVHV WKURXJK WKH

3*$�
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7KH JDLQ RI WKH LQSXW ZDYHIRUP LV FRQWUROOHG E\ D ��ELW
3*$� 7KH 3*$ LV XVHG DORQJ ZLWK WKH RIIVHW '$& IRU WKH
SXUSRVH RI XVLQJ WKH HQWLUH UDQJH RI WKH $'&� 7KH 3*$

KDV D OLQHDU JDLQ IURP � WR ��� )LJXUH ��� LV D SORW RI WKH
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)LJXUH ��� 7UDQVIHU &XUYH )RU 7KH ��%LW 3*$

$IWHU WKH VLJQDO LV OHYHO VKLIWHG WR FRUUHVSRQG ZLWK WKH
ERWWRP ODGGHU UHIHUHQFH YROWDJH� WKH V\VWHP FDQ EH
FDOLEUDWHG VXFK WKDW D ZKLWH YLGHR SL[HO FDQ UHSUHVHQW WKH
WRS ODGGHU UHIHUHQFH YROWDJH WR WKH $'&� 7KLV DOORZV IRU D

IXOO VFDOH FRQYHUVLRQ PD[LPL]LQJ WKH UHVROXWLRQ RI WKH
$'&�

$QDORJ WR 'LJLWDO &RQYHUWHU

7KH $'& LV D ���ELW� ��0636 DQDORJ�WR�GLJLWDO FRQYHUWHU
IRU KLJK VSHHG DQG KLJK DFFXUDF\� 7KH $'& XVHV D
VXEUDQJLQJ DUFKLWHFWXUH WR PDLQWDLQ ORZ SRZHU

FRQVXPSWLRQ DW KLJK FRQYHUVLRQ UDWHV� 7KH RXWSXW RI WKH
$'& LV D ��ELW GDWDEXV� $'&&/. VDPSOHV WKH LQSXW RQ LWV
IDOOLQJ HGJH� $IWHU WKH LQSXW LV VDPSOHG WKH /6% LV ODWFKHG

WR WKH RXWSXW GULYHUV� 2Q WKH ULVLQJ HGJH RI WKH $'&&/.�
WKH 06% LV ODWFKHG WR WKH RXWSXW GULYHUV� 7KH RXWSXW
QHHGV WR EH GHPXOWLSOH[HG ZLWK H[WHUQDO FLUFXLWU\ RU D
GLJLWDO $6,&� 7KHUH LV D WKUHH FORFN F\FOH ODWHQF\ IRU WKH
DQDORJ�WR�GLJLWDO FRQYHUWHU�

7KH 957 DQG 95% UHIHUHQFH YROWDJHV IRU WKH $'& DUH

JHQHUDWHG LQWHUQDOO\� XQOHVV WKH H[WHUQDO 957 PRGH �'�
VHW WR >�@� LV VHOHFWHG� ,Q WKH H[WHUQDO 957PRGH� WKH 957
YROWDJH LV VHW WKURXJK WKH95()�SLQ� 7KLVDOORZV WKHXVHU
WR VHOHFW WKH G\QDPLF UDQJH RI WKH $'&�

6HULDO /RDG &RQWURO 5HJLVWHUV

7KH VHULDO ORDG UHJLVWHUV DUH FRQWUROOHG E\ D VWDQGDUG
WKUHH ZLUH VHULDO LQWHUIDFH� /'� 6&/. DQG 6'$7$ DUH WKH
WKUHH LQSXW VLJQDOV WKDW FRQWURO WKLV SURFHVV� 7KH /'
VLJQDO LV VHW ORZ WR LQLWLDWH WKH ORDGLQJ RI WKH LQWHUQDO
UHJLVWHUV�

7KHUH DUH IRXU LQWHUQDO PRGH UHJLVWHUV WKDW DUH DFFHVVHG
YLD D ��ïELW GDWD VWULQJ� 7KH 6'$7$ LV ODWFKHG
DXWRPDWLFDOO\ DIWHU WHQ 6&/.V KDYH EHHQ FRXQWHG� ,I WHQ
FORFNV DUH QRW SUHVHQW RQ 6&/. EHIRUH WKH /' VLJQDO
UHWXUQV KLJK� QR GDWD ZLOO EH ORDGHG LQWR WKH LQWHUQDO
UHJLVWHUV� ,IPRUH WKDQ�� FORFNVDUH SUHVHQWRQ6&/.� WKH

DGGLWLRQDO FORFNV ZLOO EH LJQRUHG� 7KH GDWD FRUUHVSRQGLQJ
WR WKH ILUVW WHQ 6&/.V ZLOO EH ORDGHG RQO\�

7KH ILUVW WZR 06%V FKRRVH ZKLFK LQWHUQDO UHJLVWHU ZLOO EH
VHOHFWHG� 7KH UHPDLQLQJ � /6%V FRQWDLQ WKH GDWD QHHGHG
IRU SURJUDPPLQJ WKH LQWHUQDO UHJLVWHU IRU D SDUWLFXODU
FRQILJXUDWLRQ�

3RZHU 8S 6WDWH RI WKH ,QWHUQDO 5HJLVWHUV

7KH FRQWURO UHJLVWHU VHWWLQJV XSRQ LQWLDO SRZHU XS DUH IRU
&,6� '& &RXSOHG 0RGH �957 LV VHW WR LQWHUQDO� ,QSXW '&

5HIHUHQFH $*1'DQG08; LQSXW9,1��� *DLQ DQG2IIVHW
DUH VHW WR ]HUR� 7KH WHVW PRGHV DUH GLVDEOHG LQ WKH SRZHU
XS VWDWH�
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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 0DUFK ����

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


