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

7KH ;5'������� LV D IXOO\ LQWHJUDWHG� KLJK�SHUIRUPDQFH

DQDORJ VLJQDO SURFHVVRU�GLJLWL]HU VSHFLILFDOO\ GHVLJQHG IRU

XVH LQ ��FKDQQHO OLQHDU &&' DQG &,6 LPDJLQJ

DSSOLFDWLRQV� (DFK FKDQQHO RI WKH ;5'������� LQFOXGHV

D &RUUHODWHG 'RXEOH 6DPSOHU �&'6�� 3URJUDPPDEOH

*DLQ $PSOLILHU �3*$� DQG FKDQQHO RIIVHW DGMXVWPHQW�

$IWHU JDLQ DQG RIIVHW DGMXVWPHQW� WKH DQDORJ LQSXWV DUH

VHTXHQWLDOO\ VDPSOHG DQG GLJLWL]HG E\ DQ DFFXUDWH ���%LW

�;5'����� RU ���%LW �;5'����� $�' FRQYHUWHU�

7KH ;5'������� DOVR FRQWDLQ D KLJK VSHHG ��� DQDORJ

PXOWLSOH[HU ZKLFK FDQ EH XVHG WR PRQLWRU V\VWHP

SDUDPHWHUV DQG SHUIRUP V\VWHP FDOLEUDWLRQ�

7KH DQDORJ IURQW�HQG FDQ EH FRQILJXUHG IRU

LQYHUWLQJ�QRQ�LQYHUWLQJ LQSXW� &'6 RU VDPSOH�KROG �6�+�

PRGH� RU $&�'& FRXSOLQJ� PDNLQJ WKH ;5'�������

VXLWDEOH IRU XVH LQ &&'� &,6 DQG RWKHU GDWD DFTXLVLWLRQ

DSSOLFDWLRQV� 7KH &'6 PRGH RI RSHUDWLRQ VXSSRUWV ERWK

OLQH DQG SL[HO�FODPS PRGHV DQG FDQ EH XVHG WR DFKLHYH

VLJQLILFDQW UHGXFWLRQ LQ V\VWHP ��I QRLVH DQG &&' UHVHW

FORFN IHHG�WKURXJK� ,Q 6�+ PRGH WKH LQWHUQDO '&�UHVWRUH

YROWDJH FODPS FDQ EH HQDEOHG RU GLVDEOHG WR VXSSRUW

$&�FRXSOHG RU '& LQSXWV�

3*$ JDLQ DQG FKDQQHO RIIVHWV FDQ EH XSGDWHG RQD OLQH E\

OLQH EDVLV� (DFK FKDQQHO FDQ KDYH D VHSHUDWH RIIVHW DQG

JDLQ VHWWLQJ� 7KH GLIIHUHQWLDO LQSXWV UHMHFW FRPPRQ PRGH

QRLVH WKDW FDQ DFFXPXODWH LQ D VFDQQHU V\VWHP GXH WR

ODPS VZLWFKLQJ DQG FDEOLQJ�

6DPSOLQJ PRGH� 3*$ JDLQ� FKDQQHO RIIVHW DQG LQSXW

VLJQDO SRODULW\ FDQ EH SURJUDPPHG WKURXJK WKH � PRVW

VLJQLILFDQW ELWV RI D EL�GLUHFWLRQDO GDWD EXV RU WKURXJK D

VHULDO LQWHUIDFH� 3*$ JDLQ ������ DQG FKDQQHO RIIVHW

�����P9 WR ���P9� DUH SURJUDPPDEOH LQ ��� OLQHDU

VWHSV� 7KH$�')XOO�6FDOH5DQJH �)65� LV SURJUDPPDEOH

WR �9 RU �9 RSHUDWLRQ XVLQJ WKH LQWHUQDO UHIHUHQFH RU FDQ

EH VHW WKURXJK WKH H[WHUQDO UHIHUHQFH SLQ�

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

3DUW 1R� 3DFNDJH
2SHUDWLQJ

7HPSHUDWXUH 5DQJH

;5'����$&9 �� /HDG 74)3 �qq& WR ���qq&

;5'����$&9 �� /HDG 74)3 �qq& WR ���qq&
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3,1 '(6&5,37,21

3LQ � 6\PERO 'HVFULSWLRQ

� '%� 'DWD 2XWSXW %LW �

� '%� 'DWD 2XWSXW %LW �

� '%� 'DWD ,�2 %LW �

� '%� 'DWD ,�2 %LW �

� '%� 'DWD ,�2 %LW �

� 1& 1R &RQQHFW

� '*1' *URXQG �2XWSXW 'ULYHUV DQG ,QWHUQDO 'HFRGH /RJLF�

� '9'' 'LJLWDO 3RZHU 6XSSO\ �2XWSXW 'ULYHUV DQG ,QWHUQDO 'HFRGH /RJLF�

� '%� 'DWD ,�2 %LW �

�� '%� 'DWD ,�2 %LW �

�� '%� 'DWD ,�2 %LW �

�� 1& 1R &RQQHFW

�� '%� 'DWD ,�2 %LW �

�� '%� 'DWD ,�2 %LW �
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3LQ � 6\PERO 'HVFULSWLRQ

�� $9''� $QDORJ 3RZHU 6XSSO\

�� $9''� $QDORJ 3RZHU 6XSSO\

�� 5('��� 5HG 1HJDWLYH $QDORJ ,QSXW

�� 5('��� 5HG 3RVLWLYH $QDORJ ,QSXW

�� *51��� *UHHQ 1HJDWLYH $QDORJ ,QSXW

�� *51��� *UHHQ 3RVLWLYH $QDORJ ,QSXW

�� %/8��� %OXH 1HJDWLYH $QDORJ ,QSXW

�� %/8��� %OXH 3RVLWLYH $QDORJ ,QSXW

�� 9,1� 0XOWLSOH[HU ,QSXW &KDQQHO �

�� 9,1� 0XOWLSOH[HU ,QSXW &KDQQHO �

�� 9,1� 0XOWLSOH[HU ,QSXW &KDQQHO �

�� &'65() 'HFRXSOLQJ &DS &'65()

�� &$33 'HFRXSOLQJ &DS IRU 3RVLWLYH 5HIHUHQFH

�� &$31 'HFRXSOLQJ &DS IRU 1HJDWLYH 5HIHUHQFH

�� (;75() ([WHUQDO $�' 5HIHUHQFH

�� $*1'� $QDORJ *URXQG �6XEVWUDWH�

�� $*1'� $QDORJ *URXQG �6XEVWUDWH�

�� $9''� $QDORJ 3RZHU 6XSSO\

�� 6<1&+ 5*% 6WDUW RI /LQH

�� 96$03 9LGHR /HYHO 6DPSOLQJ &ORFN

�� %6$03 %ODFN /HYHO 6DPSOLQJ &ORFN

�� $'&&/. $�' &RQYHUWHU &ORFN

�� $��6&/. 5HJLVWHU $GGUHVV� 6HULDO &ORFN

�� $��6', 5HJLVWHU $GGUHVV�6HULDO 'DWD

�� $��1& 5HJLVWHU $GGUHVV�1R &RQQHFW

�� /2$' 5HJLVWHU :ULWH (QDEOH

�� 2(% $FWLYH /RZ 2XWSXW (QDEOH

�� 9,1� 0XOWLSOH[HU ,QSXW &KDQQHO �

�� 9,1� 0XOWLSOH[HU ,QSXW &KDQQHO �

�� 9,1� 0XOWLSOH[HU ,QSXW &KDQQHO �

�� 9,1� 0XOWLSOH[HU ,QSXW &KDQQHO �

�� 3$5 � 6(5 3DUDOOHO�6HULDO 0RGH 6HOHFW

�� 1& 1R &RQQHFW

�� 1& 1R &RQQHFW
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7HVW &RQGLWLRQV� $9'' '9'' ���9� $'&&/. �0+]� 7$ ��q& XQOHVV RWKHUZLVH VSHFLILHG�

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

$�' &219(57(5

5HVROXWLRQ

5 ;5'���� �� %,76

5 ;5'���� �� %,76

)F &RQYHUVLRQ 5DWH � � 0636

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

,1/ ,QWHJUDO 1RQ�/LQHDULW\ ������ /6%

0 0RQRWRQLFLW\ <HV *XDUDQWHHG

=6( ,QSXW 5HIHUUHG 2IIVHW �� P9

=6' 2IIVHW 'ULIW �� ³9�q&

)6( ,QSXW 5HIHUUHG *DLQ (UURU ��� � � )6

)6' *DLQ (UURU 'ULIW ���� �

)6�q&

,QSXW 9ROWDJH 5DQJH

,95 �9 )XOO�6FDOH 5DQJH � ��� 9 3%� �� &RQILJ 5HJ ��

,95 �9 )XOO�6FDOH 5DQJH � ��� 9 3%� �� &RQILJ 5HJ ��

&'6 � 6�+ 63(&,),&$7,216

,QSXW 9ROWDJH 5DQJH

,1965 ,QSXW %XIIHU 'LVDEOHG �1RWH �� $*1' $9'' 9 $& &RXSOHG� 3%� �� &RQILJ 5HJ ��

,1965% ,QSXW %XIIHU (QDEOHG �� $9''�� 9 '& &RXSOHG� 3%� �� &RQILJ 5HJ ��

,QSXW %LDV &XUUHQW

,% ,QSXW %XIIHU 'LVDEOHG �1RWH �� ��³$ X$ 3%� �� &RQILJ 5HJ ��� *DLQ �

,%% ,QSXW %XIIHU (QDEOHG �� Q$ 7$ ��
R&� 3%� �� &RQILJ 5HJ ��

5RQ ,QSXW 6ZLWFK 2Q �5HVLVWDQFH �� ��� : &ODPS (QDEOHG

5RII ,QSXW 6ZLWFK 2II �5HVLVWDQFH ��� ���� 0: &ODPS 'LVDEOHG

,QWHUQDO 9ROWDJH &ODPS

9FODPS &&' ,QSXW �,QYHUWLQJ� � 9 3%� � �5HJ ��� &RQILJ 5HJ ��

9FODPS 6�+ ,QSXW �1RQ�,QYHUWLQJ� �� 9 3%� � �5HJ ��� &RQILJ 5HJ ��

3*$ 63(&,),&$7,216

*5$1 *DLQ 5DQJH �� ��� 9�9

*5(6 *DLQ 5HVROXWLRQ ����� 9�9 ��%LW ��� 6WHSV� 0RQRWRQLF

2))6(7 63(&,),&$7,216

2)5 2IIVHW $GMXVWPHQW 5DQJH ���� ��� P9

2)5(6 2IIVHW $GMXVWPHQW 5HVROXWLRQ ���� P9 ��%LW ��� 6WHSV� 0RQRWRQLF

1RWHV�

� $'& GLJLWL]LQJ UDQJH  �$�' )XOO�6FDOH 5DQJH�3*$ *DLQ�

� 'XH WR VZLWFK FDSDFLWRU LQSXW�
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(/(&75,&$/ &+$5$&7(5,67,&6

7HVW &RQGLWLRQV� $9'' '9'' ���9� $'&&/. �0+]� 7$ ��q& XQOHVV RWKHUZLVH VSHFLILHG�

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

6<67(0 63(&,),&$7,216 �,QFOXGHV &'6� 3*$ DQG $�'�

'LIIHUHQWLDO 1RQ�/LQHDULW\

'1/60,1 3*$ *DLQ �� ������ /6%

'1/60$; 3*$ *DLQ ��� ������ /6%

,QWHJUDO 1RQ�/LQHDULW\
�;5'�����

,1/60,1 3*$ *DLQ �� ������ /6%

,1/60$; 3*$ *DLQ  ��� ������ /6%

,QWHJUDO 1RQ�/LQHDULW\
�;5'�����

,1/60,1 3*$ *DLQ �� ������ /6%

,1/60$; 3*$ *DLQ  ��� ������ /6%

,QSXW 5HIHUUHG 1RLVH

,5160,1 3*$ *DLQ  �� ��� ³9 UPV

,5160$; 3*$ *DLQ  ��� ��� ³9 UPV

,QSXW 5HIHUUHG 2IIVHW

,5260,1 3*$ *DLQ �� ����� PY

,5260$; 3*$ *DLQ  ��� ����� PY
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7HVW &RQGLWLRQV� $9'' '9'' ���9� $'&&/. �0+]� 7$ ��q& XQOHVV RWKHUZLVH VSHFLILHG�

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

7,0,1* 63(&,),&$7,216

WFU� ��&KDQQHO &RQYHUVLRQ 3HULRG ��� QV

WFU� ��&KDQQHO &RQYHUVLRQ 3HULRG ��� QV

WSZE %6$03 3XOVH :LGWK �� QV

WEYI %6$03 IDOOLQJ HGJH WR 96$03
IDOOLQJ HGJH�

�� QV

WYEI 96$03 IDOOLQJ HGJH WR %6$03

IDOOLQJ HGJH�

�� QV

WYIFU 96$03 IDOOLQJ HGJH GHOD\ IURP

ULVLQJ $'&&/.� �$OO PRGHV H[�
FHSW � &KDQQHO 6�+��

�� QV

WYIFU 96$03 IDOOLQJ HGJH GHOD\ IURP
ULVLQJ $'&&/. �� &KDQQHO 6�+�

�� QV &RQILJ 5HJ ��� 3%� �� 3%� �

WSZY 96$03 3XOVH :LGWK �� QV

96$03 7,0,1* 237,21 ��

WYUFI 96$03 ULVLQJ HGJH GHOD\ IURP
IDOOLQJ $'&&/. �

�� QV WYUFU LV QRW UHTXLUHG
&RQILJ 5HJ ��� 3%� �

96$03 7,0,1* 237,21 ��

WYUFU 96$03 ULVLQJ HGJH GHOD\ IURP
ULVLQJ $'&&/. �

�� QV WYUFI LV QRW UHTXLUHG
&RQILJ 5HJ ��� 3%� �

WDFON $'&&/. 3XOVH :LGWK �� QV

WFS� $'&&/. 3HULRG �� &K� 0RGH� ��� QV

WFS� $'&&/. 3HULRG �� &K� 0RGH� ��� QV

WVWO 3*$ 6HWWOLQJ 7LPH IRU DFFXUDWH
$'& 6DPSOLQJ

�� QV

WV 6<1&+ 5LVLQJ� )DOOLQJ 6HWXS �� QV

WK 6<1&+ 5LVLQJ� )DOOLQJ +ROG �� QV

WDS $SHUWXUH 'HOD\ � QV

:5,7( 63(&,),&$7,216

WDV $GGUHVV 6HWXS 7LPH �� QV

WDK $GGUHVV +ROG 7LPH �� QV

WGV 'DWD 6HWXS 7LPH �� QV

WGK 'DWD +ROG 7LPH �� QV

WFVV &KLS 6HOHFW 6HWXS 7LPH �� QV

WFVK &KLS 6HOHFW +ROG 7LPH �� QV

WSZZ :ULWH 3XOVH :LGWK �� QV

1RWH�

� 96$037LPLQJ2SWLRQ �� DOORZV DGGLWLRQDO WLPLQJ IOH[LELOLW\ E\ DOORZLQJ WKH ULVLQJ HGJH RI 96$03 WR RFFXU DSSUR[LPDWHO\ RQH�KDOI
$'&&/. SHULRG HDUOLHU WKDQ 2SWLRQ ��� 2SWLRQ �� LV RQO\ DYDLODEOH LQ ��FKDQQHO RSHUDWLRQ �3%� �� 3%� �� FRQILJXUDWLRQ 5HJLVWHU
����
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(/(&75,&$/ &+$5$&7(5,67,&6

7HVW &RQGLWLRQV� $9'' '9'' ���9� $'&&/. �0+]� 7$ ��q& XQOHVV RWKHUZLVH VSHFLILHG�

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

'$7$ 5($'%$&. 63(&,),&$7,216

WDD ��� $GGUHVV $FFHVV 7LPH �� QV

WDRH ��� 2XWSXW (QDEOH $FFHVV 7LPH �� QV

WRK 2XWSXW 'DWD +ROG IURP $GGUHVV
&KDQJH

� QV

$'& ',*,7$/ 287387 63(&,),&$7,216

WRG 2XWSXW 'HOD\ �� QV

WO] ��6WDWH WR 'DWD 9DOLG � QV

WK] 2XWSXW (QDEOH +LJK WR ��6WDWH
/DWHQF\

� QV

ODW 0XOWLSOH[HU ,QSXW � $'&&/.

ODW 5*% ,QSXWV � $'&&/.

',*,7$/ ,13876

9,+ ,QSXW +LJK /RJLF /HYHO �� � '9'' '9'' ���9

9,/ ,QSXW /RZ /RJLF /HYHO �� � '9'' '9'' ���9

,,+ +LJK /HYHO ,QSXW &XUUHQW � ³$

,,/ /RZ /HYHO ,QSXW &XUUHQW � ³$

&,1 ,QSXW &DSDFLWDQFH �� S)

',*,7$/ 2873876 �'9'' �9�

92+ 2XWSXW +LJK 9ROWDJH ��� 9 ,/ �PD

92/ 2XWSXW /RZ 9ROWDJH ��� 9 ,/ ��PD

&287 2XWSXW &DSDFLWDQFH �� S)

',*,7$/ 2873876 �'9'' ���9�

92+ 2XWSXW +LJK 9ROWDJH ��� 9 ,/ �PD

92/ 2XWSXW /RZ 9ROWDJH ��� 9 ,/ ��PD

&287 2XWSXW &DSDFLWDQFH �� S)

32:(5 6833/<

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

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

,''$ $QDORJ 6XSSO\ &XUUHQW �� P$

,''' 'LJLWDO 6XSSO\ &XUUHQW �� P$ 'LJLWDO 2XWSXW &/RDG ��S)� DOO
SLQV�

3'RII 6OHHS 0RGH &XUUHQW �� P$

1RWH�

� 6WDUW RI YDOLG GDWD GHSHQGV RQ ZKLFK WLPLQJ EHFRPHV HIIHFWLYH ODVW� WDRH RU WDD�
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)XQFWLRQ $� $� $� 3%��3%� �1RWH ��

&RQILJXUDWLRQ 5HJ �� � � � 6HH &RQILJXUDWLRQ 5HJLVWHU ��

&RQILJXUDWLRQ 5HJ �� � � � 6HH &RQILJXUDWLRQ 5HJLVWHU ��

5HG *DLQ � � � ��%LW *DLQ

*UHHQ *DLQ � � � ��%LW *DLQ

%OXH *DLQ � � � ��%LW *DLQ

5HG 2IIVHW � � � ��%LW 2IIVHW

*UHHQ 2IIVHW � � � ��%LW 2IIVHW

%OXH 2IIVHW � � � ��%LW 2IIVHW

7DEOH �� ;5'������� 5HJLVWHU 2YHUYLHZ

3%� 3%� 3%� 3%� 3%� 3%� 3%� 3%�

&ODPS
0RGH

&ODPS
0RGH

$�' )XOO
6FDOH
5DQJH

&RORU 6HOHFW &RORU 6HOHFW 6LJQDO

3RODULW\

%XIIHU

(QDEOH

9VDP

7LPLQJ

7DEOH �� &RQILJXUDWLRQ 5HJLVWHU �� %LW $VVLJQPHQW �1RWH ��

3%� 3%� 3%� 3%� 3%� 3%� 3%� 3%�

���
0X[
6HOHFW

��� 0X[
6HOHFW

��� 0X[
6HOHFW

$�' 0X[
6HOHFW

7HVW 0RGH $�' ([W 5HI 6OHHS 0RGH 5HDG %DFN

7DEOH �� &RQILJXUDWLRQ 5HJLVWHU �� %LW $VVLJQPHQW �1RWH ��

$� $� $� 3%� 3%� 3%� 3%� 3%� 3%� 3%� 3%�

$GGUHVV &ODPS 0RGH $�' )65 &RORU 6HOHFW ,QSXW 6LJQDO

3RODULW\

,QSXW %XIIHU

(QDEOH

96$03

7LPLQJ

� � � � � � 3L[HO

� � � &'6 /LQH

� � � 1R &ODPS

� � � 6�+ /LQH

� � �9

� � �9

� � � 5*%

� � � * 	 5%

� � � *UHHQ

� � � %D\HU

� � ,QYHUWHG
�&&'�

� � 1RQ�LQYHUWHG

�&,6�

� � 1R %XIIHU �'&

RU $& &RXSOLQJ

Z�3L[HO &ODPS��

� � (QDEOH %XIIHU

�$& FRXSOLQJ

DQG /LQH�1R

FODPS�

� � 7LPLQJ ��
� � 7LPLQJ ��

7DEOH �� &RQILJXUDWLRQ 5HJLVWHU �� 'HILQLWLRQ �3RZHU 8S 6WDWH LV �K�

1RWH�

� 'DWD 3%��3%� FRUUHVSRQGV WR WKH � PRVW VLJQLILFDQW ELWV RI WKH GDWD RXWSXW EXV� �6HH EHORZ�
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5HIHUHQFH
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0RGH

� � � � � � � &KDQQHO �

� � � � &KDQQHO �

� � � � &KDQQHO �

� � � � &KDQQHO �

� � � � &KDQQHO �

� � � � &KDQQHO �

� � � � &KDQQHO �

,I 3%� ��

� � � � ,QWHUQDO
5HIHUHQFH

,I 3%� ��

� � � � 5HJLVWHU
5HVHW

� � $�'

,QSXW

IURP

3*$�

� � $�'

LQSXW

IURP

���

0X[�

� � 7HVW 0RGH

'LVDEOHG

� � 7HVW 0RGH

(QDEOHG�

� � $�' XVHV

LQWHUQDO

UHIHUHQFH�

� � $�' XVHV

H[WHUQDO

UHIHUHQFH�

� � $OO FLUFXLWV

DFWLYH�

� � /RZ

3RZHU0RGH�

� � �$�'

GLJLWDO

RXWSXW�

� � 3%�� 3%�

�$��$�

VHOHFW

UHJLVWHU

GDWD��

7DEOH �� &RQILJXUDWLRQ 5HJLVWHU �� 'HILQLWLRQ �3RZHU 8S 6WDWH LV �K�

$� $� $� )XQFWLRQ 3%� 3%� 3%� 3%� 3%� 3%� 3%� 3%�

� � � 5HG *DLQ 06% /6%

� � � *UHHQ *DLQ 06% /6%

� � � %OXH *DLQ 06% /6%

� � � 5HG 2IIVHW 06% /6%

� � � *UHHQ 2IIVHW 06% /6%

� � � %OXH 2IIVHW 06% /6%

7DEOH �� *DLQ $QG 2IIVHW 5HJLVWHUV

1RWH�

� 'DWD 3%��3%� FRUUHVSRQGV WR WKH � PRVW VLJQLILFDQW ELWV RI WKH GDWD RXWSXW EXV� �6HH EHORZ�

3DUW � 3%� 3%� 3%� 3%� 3%� 3%� 3%� 3%�

;5'���� '%� '%� '%� '%� '%� '%� '%� '%�

;5'���� '%�� '%�� '%� '%� '%� '%� '%� '%�

7DEOH �� 3URJUDPPLQJ %LW WR ,�2 %LW &RUUHVSRQGHQFH



;5'�������3UHOLPLQDU\

��

5HY� 3 ����

*(1(5$/

7KH ;5'������� FRQWDLQV DOO RI WKH FLUFXLWU\ UHTXLUHG WR

FUHDWH D FRPSOHWH ��FKDQQHO VLJQDO SURFHVVRU �GLJLWL]HU

IRU XVH LQ &&'�&,6 LPDJLQJ V\VWHP� (DFK FKDQQHO

LQFOXGHV D FRUUHODWHG GRXEOH VDPSOHU� SURJUDPPDEOH

JDLQ DPSOLILHU DQG FKDQQHO RIIVHW DGMXVWPHQW� 7KH LQSXW

VWDJH FDQ DOVR EH FRQILJXUHG IRU XVH ZLWK

LQYHUWLQJ�QRQ�LQYHUWLQJ� $& RU '& FRXSOHG VLJQDOV� ,Q

RUGHU WRPD[LPL]H IOH[LELOLW\ WKH VSHFLILF RSHUDWLQJPRGH LV

SURJUDPPDEOH WKURXJK WZR FRQILJXUDWLRQ UHJLVWHUV LQ

VHULDO RU SDUDOOHO PRGH� ,Q DGGLWLRQ WKH JDLQ DQG RIIVHW RI

HDFK FKDQQHO FDQ EH LQGHSHQGHQWO\ SURJUDPPHG WKURXJK

VHSDUDWH JDLQ DQG RIIVHW UHJLVWHUV� ,Q SDUDOOHO PRGH

FRQILJXUDWLRQ UHJLVWHU GDWD FRUUHVSRQGV WR WKH � PRVW

VLJQLILFDQW ELWV RI WKH GDWD EXV �'%���'%� IRU WKH

;5'����� '%��'%� IRU WKH ;5'������ ,Q VHULDO PRGH�

GDWD LV VKLIWHG WKURXJK GXDO SXUSRVH SLQV �$��6&/.� DQG

�$��6',�� 6SHFLILF GHWDLOV IRU UHJLVWHU ZULWHV DUH GHWDLOHG

EHORZ� $IWHU VLJQDO FRQGLWLRQLQJ WKH WKUHH3*$RXWSXWVDUH

GLJLWL]HG E\ D ���ELW �;5'����� RU ���ELW �;5'����� $�'

FRQYHUWHU� 7KH ;5'������� DOVR KDV DQ RQ�ERDUG ���

DQDORJ PXOWLSOH[HU ZKLFK FDQ EH XVHG WR GLJLWL]H DQ\

VLJQDO ZKLFK LV ZLWKLQ WKH LQSXW UDQJH RI WKH $�'�

:ULWLQJ 5HJLVWHUV 'DWD

7KH;5'������� FRQILJXUDWLRQ UHJLVWHUV FDQ EHZULWWHQ WR

LQ ERWK SDUDOOHO DQG VHULDOPRGHV� ,Q VHULDOPRGH �3$5 ���

UHJLVWHU GDWD LV ZULWWHQ WKRXJK WKH ��SLQ VHULDO LQWHUIDFH

FRQVLVWLQJ RI 6', �VHULDO GDWD LQSXW�� 6&/. �VHULDO VKLIW

FORFN� DQG /2$' �SRVLWLYH HGJH ZULWH HQDEOH�� $ ZULWH

FRQVLVWV RI SXOOLQJ /2$' ORZ� VKLIWLQJ LQ � ELWV RI DGGUHVV

�06% ILUVW�DQG � ELWV RI GDWD �06% ILUVW�� 'DWD LVZULWWHQRQ

WKH ULVLQJ HGJH RI /2$'� 7KH WLPLQJ GLDJUDP IRU ZULWLQJ WR

UHJLVWHUV LV VKRZQ LQ WKH WLPLQJ GLDJUDPV� ,Q SDUDOOHOPRGH

�3$5 �� UHJLVWHU GDWD LV DFFHVVHG WKURXJK WKH ��ELW

DGGUHVV LQSXWV $��$�� ,Q RUGHU WR ZULWH GDWD WR D UHJLVWHU

WKH DFWLYH ORZ RXWSXW HQDEOH �2(%� VKRXOG ILUVW EH VHW WR

ORJLF RQH LQ RUGHU WR WULVWDWH WKH RXWSXW GDWD EXV� 7KHPRVW

VLJQLILFDQW ��%LWV RQ WKH GDWD EXV DUH ZULWWHQ WR WKH

UHJLVWHU LQSXW RQ WKH ULVLQJ HGJH RI /2$'� 7KH WLPLQJ

GLDJUDP IRU ZULWLQJ WR UHJLVWHUV LV VKRZQ LQ WKH WLPLQJ

GLDJUDPV�

&RQILJXUDWLRQ 5HJLVWHU ��

7KH ELW DVVLJQPHQW DQG GHILQLWLRQ IRU WKLV UHJLVWHU LV

GHWDLOHG LQ WKH &RQILJXUDWLRQ 5HJLVWHU �� 'HILQLWLRQ 7DEOH�

7KH SULPDU\ SXUSRVH RI WKLV UHJLVWHU LV WR FRQILJXUH WKH

DQDORJ LQSXW EORFNV IRU &&' RU 6�+ RSHUDWLRQ�

&ODPS 0RGH

7KH FODPSPRGH VHWWLQJ GHWHUPLQHV WKH FRQGLWLRQV ZKHQ

WKH LQWHUQDO FODPS LV HQDEOHG� �VHH7DEOH ��� 7KH SL[HO DQG

&&' OLQH�FODPS PRGHV DUH XVHG WR '&�UHVWRUH $&

FRXSOHG &&' LQSXW VLJQDOV WR WKH 3*$ FRPPRQ�PRGH

LQSXW YROWDJH ZKLOH XVLQJ FRUUHODWHG GRXEOH VDPSOLQJ�

6�+ /LQH PRGH VKRXOG EH XVHG WR '&�UHVWRUH $& FRXSOHG

LQSXWVZKLFK GR QRW XWLOL]H FRUUHODWHG GRXEOH VDPSOLQJ DQG

KDYH RQO\ RQH FRQWURO LQSXW �96$03�� 1R�&ODPS PRGH

VKRXOG EH XVHG IRU '& FRXSOHG 6�+ LQSXWV RU $& FRXSOHG

VLJQDOV ZKLFK KDYH EHHQ H[WHUQDOO\ '&�UHVWRUHG WR WKH

SURSHU FRPPRQ�PRGH LQSXW YROWDJH RI WKH ;5'��������

3L[HO 0RGH �&&' ZLWK &'6�

7KH LQSXW FODPS LV DFWLYH HDFK SL[HO SHULRG ZLWK D

SXOVH�ZLGWK GHWHUPLQHG E\ WKH EODFN OHYHO VDPSOLQJ LQSXW

�%6$03�� 7KH SRVLWLRQ RI %6$03 FDQ EH RSWLPL]HG WR

HOLPLQDWH WKH HIIHFWV RI WKH &&' UHVHW SXOVH� 6LQFH WKH

LQSXW FDSDFLWRU LV UHFKDUJHG WR WKH FODPS YROWDJH RQ HDFK

SL[HO� FRPPRQ�PRGH GURRS HUURUV DUH HOLPLQDWHG�

&&' /LQH 0RGH �&&' ZLWK &'6�

7KH LQSXW FODPS LV HQDEOHG RQO\ DW WKH EHJLQQLQJ RI WKH

OLQH E\ JDWLQJ%6$03ZLWK 6<1&+ � *DWLQJZLWK 6<1&+

PDLQWDLQV WKH DELOLW\ WR SRVLWLRQ WKH FODPS SXOVH �%6$03�

DZD\ IURP WKH&&'UHVHW IRU YDU\LQJ 6<1&+ SRVLWLRQDQG

ZLGWK� 6LQFH WKH LQSXW FDSDFLWRU LV FODPSHG RQO\ DW WKH

EHJLQQLQJ RI HDFK OLQH D ODUJHU LQSXW FDSDFLWRU LV UHTXLUHG

WR VDWLVI\ WKH FRPPRQ�PRGH LQSXW UHTXLUHPHQWV RI WKH

DQDORJ IURQW�HQG� �6HH &RXSOLQJ &DSDFLWRU

5HTXLUHPHQWV�� 7KH LQSXW EXIIHU VKRXOG EH HQDEOHG LQ WKLV

PRGH �3%� �� 5HJLVWHU ����

6�+ /LQH 0RGH �6�+ ZLWK $& &RXSOLQJ�

7KH 6�+ /LQH PRGH FODPS LV XVHG WR '&�UHVWRUH $&

FRXSOHG LQSXWV ZKLFK GR QRW XWLOL]H &'6� 96$03 LV XVHG

WR VDPSOH DQG KROG WKH LQSXW VLJQDO DQG 6<1&+ SHUIRUPV

WKH FODPS IXQFWLRQ� 7KLV GLIIHUV IURP WKH &'6 OLQH DQG

SL[HO PRGHV ZKLFK XVH %6$03 WR FODPS WR WKH UHIHUHQFH
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OHYHO DQG 96$03 WR KROG WKH YLGHR LQSXW� 7KH LQSXW EXIIHU

VKRXOG EH HQDEOHG LQ WKLV PRGH �3%� �� 5HJLVWHU ����

1R�&ODPS 0RGH �6�+ ZLWK '& ,QSXW�

8VHG IRU '& FRXSOHG LQSXWV RU $& FRXSOHG LQSXWV WKDW

KDYH EHHQ H[WHUQDOO\ FODPSHG WR WKH SURSHU

FRPPRQ�PRGH LQSXW YROWDJH RI WKH ;5'�������� 3L[HO

FODPS LV WKH GHIDXOW FODPS PRGH�

&ODPS

0RGH 3%� 3%� &ODPS (QDEOH

3L[HO � � %6$03

&'6 /LQH � �
%6$03 6<1&+xx

1R &ODPS � � 'LVDEOHG

6�+ /LQH � �
6<1&+

7DEOH �� &ODPS (QDEOH 'HILQLWLRQ

)LJXUH ��

&ODPS

(QDEOH
%6$03

6<1&+

3%�

3%�

$�' )XOO�6FDOH 5DQJH

7KLV ELW VHWV WKH )XOO�6FDOH 5DQJH �)65� RI WKH $�'

FRQYHUWHU WR �9 RU �9�

&RORU 6HOHFW

7KH FRORU LQSXW FRUUHVSRQGV WR WKH VLJQDO LQSXW WR EH

GLJLWL]HG E\ WKH $�' FRQYHUWHU� ,I VHW WR 5*% �GHIDXOW� WKH

$�' LQSXW LV VHTXHQWLDOO\ F\FOHG WKURXJK WKH UHG� JUHHQ

DQG EOXH FKDQQHOV� 7KH UHG FKDQQHO LQSXW LV V\QFKURQL]HG

E\ VDPSOLQJ WKH 6<1&+ VLJQDO RQ WKH ULVLQJ HGJH RI

$'&&/.� ,I VHW WR WKH JUHHQ FRORU WKH $�' PXOWLSOH[HU ZLOO

QRW VHTXHQFH DQG WKH $�' FRQYHUWHU LQSXW ZLOO EH

FRQWLQXDOO\ FRQQHFWHG WR WKH JUHHQ LQSXW �LI ���PXOWLSOH[HU

LV QRW VHOHFWHG� 6HH &RQILJXUDWLRQ 5HJLVWHU ��� 3%���

6LJQDO 3RODULW\

7KLV ELW FRQILJXUHV WKH DQDORJ LQSXWV IRU SRVLWLYH RU

QHJDWLYH WUDQVLWLRQLQJ LQSXWV� 7KLV LV UHTXLUHG WR SURYLGH

WKH FRUUHFW VLJQDO SRODULW\ WR WKH $�' LQSXW DQG WR VHW WKH

FRUUHFW LQSXW FODPS OHYHO� 7KH GHIDXOW FRQILJXUDWLRQ LV VHW

WR LQYHUWLQJ PRGH �&&' LQSXW��

,QSXW %XIIHU (QDEOH

7KLV ELW HQDEOHV WKH LQSXW EXIIHU WR WKH 3*$ DPSOLILHU DQG

LV UHTXLUHG RQO\ IRU $& FRXSOHG LQSXWV RSHUDWLQJ LQ &'6

/LQH RU 6�+ /LQH FODPS PRGHV� 6LQFH WKLV LQSXW EXIIHU

UHGXFHV WKH LQSXW YROWDJH UDQJH LW·V XVH LV QRW

UHFRPPHQGHG XQGHU '& RU SL[HO�PRGH RSHUDWLRQ� 7KH

GHIDXOW VHWWLQJ LV QR EXIIHU�

96$03 7LPLQJ

7KLV DOORZV WKH XVHU WR VHOHFW RQH RI WZR 96$03 WLPLQJ

FRQWUROV� 7LPLQJ 2SWLRQ �� DOORZV WKH ULVLQJ HGJH RI

96$03 WR RFFXU DSSUR[LPDWHO\ RQH�KDOI $'&&/. HDUOLHU

WKDQ2SWLRQ ��� 7KLV GRHV QRW DIIHFW LQWHUQDO WLPLQJ DQG LV

SURYLGHG RQO\ WR DOORZ DGGLWLRQDO IOH[LELOLW\ LQ WKH H[WHUQDO

WLPLQJ FRQWURO� 7LPLQJ 2SWLRQ �� LV DYDLODEOH RQO\ LQ WKH

��FKDQQHO PRGH RI RSHUDWLRQ� �6HH WLPLQJ GLDJUDP��

&RQILJXUDWLRQ 5HJLVWHU ��

7KH ELW DVVLJQPHQW DQG GHILQLWLRQ IRU WKLV UHJLVWHU LV

GHWDLOHG LQ WKH &RQILJXUDWLRQ 5HJLVWHU �� 'HILQLWLRQ 7DEOH�

7KH SULPDU\ SXUSRVH RI WKLV UHJLVWHU LV WR FRQWURO WKH

;5'������� ���PXOWLSOH[HU LQSXWV DQG $�' UHIHUHQFH� $

GLDJQRVWLF UHDG�EDFN PRGH DOORZV JDLQ� RIIVHW DQG

FRQILJXUDWLRQ GDWD WR EH RXWSXW DV WKH KLJK�E\WH RQ WKH

GLJLWDO RXWSXW EXV� $GGLWLRQDO ELWV DUH XVHG WR HQDEOH D

ORZ�SRZHU VOHHS VWDWH DQG PDQXIDFWXULQJ WHVW PRGH�

��� 0XOWLSOH[HU 6HOHFW

7KH WKUHH PRVW VLJQLILFDQW ELWV �3%��3%�� DUH XVHG LQ

FRQMXQFWLRQ ZLWK 3%� WR FRQWURO WKH LQSXW WR WKH $�'

FRQYHUWHU� %LWV 3%��3%� DUH GHFRGHG �6HH &RQILJXUDWLRQ

5HJLVWHU �� 'HILQLWLRQ� WR VHOHFW RQH RI WKH HLJKW

PXOWLSOH[HU FKDQQHOV�
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$�' 0XOWLSOH[HU 6HOHFW

6HWWLQJ WKLV ELW WR � �GHIDXOW� FRQQHFWV WKH $�' FRQYHUWHU

LQSXW WR WKH 3*$ RXWSXWV �VHH &RORU 6HOHFW RI

&RQILJXUDWLRQ 5HJLVWHU ���� 6HWWLQJ WKLV ELW WR � FRQQHFWV

WKH $�' LQSXW WR WKH ��� PXOWLSOH[HU RXWSXW GHILQHG E\ WKH

��� 0XOWLSOH[HU 6HOHFW �VHH DERYH��

7HVW 0RGH

7KLV LV D UHVHUYHG ELW IRU WHVWLQJ DQG PXVW EH VHW WR � LQ DOO

ZULWHV WR &RQILJXUDWLRQ 5HJLVWHU ��

$�' ([WHUQDO 5HIHUHQFH

6HWWLQJ WKLV ELW WR RQH DOORZV XVH RI DQ H[WHUQDO UHIHUHQFH

WR VHW WKH )XOO 6FDOH5DQJH RI WKH $�' FRQYHUWHU� 7KH)65

LV HTXDO WR ��� WLPHV WKH UHIHUHQFH YROWDJH�

6OHHS 0RGH

6HWWLQJ WKLV ELW WR � IRUFHV WKH FLUFXLW LQWR D ORZ SRZHU

VWDQGE\ PRGH� &RQILJXUDWLRQ� RIIVHW DQG JDLQ UHJLVWHUV

UHPDLQ XQFKDQJHG LQ VOHHSPRGH DQG WKH GDWD RXWSXW EXV

PDLQWDLQV D ORZ LPSHGDQFH VWDWH�

5HDG %DFN 0RGH

7KLV LV D VSHFLDO GLDJQRVWLF PRGH ZKLFK FDQ DLG LQ WKH

GHEXJJLQJ RI QHZ V\VWHP GHVLJQV� 6HWWLQJ WKLV ELW WR �

DOORZV DOO FRQILJXUDWLRQ� JDLQ DQG RIIVHW UHJLVWHU FRQWHQWV

WR EH RXWSXW RQ WKH GDWD RXWSXW EXV �H[SODLQHG EHORZ��

5HDGLQJ 5HJLVWHU 'DWD

,Q UHDG�EDFN PRGH WKH $�' RXWSXW LV E\SDVVHG DQG

UHJLVWHU GDWD LV SODFHG RQ WKH �PRVW VLJQLILFDQW ELWV RI WKH

GDWD RXWSXW EXV� ,Q SDUDOOHO DGGUHVV PRGH �6(5 ���

UHJLVWHU GDWD LV DFFHVVHG E\ WKH $��$� DGGUHVV LQSXWV�

5HJLVWHU UHDGEDFN LV GHSHQGHQW RQO\ RQ WKH VWDWH RI

FRQILJXUDWLRQ UHJLVWHU �� 3%�� 5HDG WLPLQJ LV VKRZQ LQ WKH

WLPLQJ GLDJUDPV�

,Q 6HULDO DGGUHVVLQJ PRGH �6(5 ��� UHDGEDFN PRGH LV

HQDEOHG E\ VHWWLQJ 3%� LQ &RQILJXUDWLRQ 5HJLVWHU ��

HTXDO WR �� 2QFH UHDGEDFN PRGH KDV EHHQ HQDEOHG WKH

/2$' SLQ PXVW UHPDLQ KLJK WR DOORZ UHJLVWHU DGGUHVVLQJ

WKURXJK WKH VHULDO LQWHUIDFH� ,Q RUGHU WR UHDG D VSHFLILF

UHJLVWHU VKLIW LQ � ELWV RI DGGUHVV GDWD �06% ILUVW�� IROORZHG

� GXPP\ GDWD ELWV� 5HJLVWHU GDWD ZLOO EH YDOLG DIWHU WKH

��WK GDWD ELW LV VKLIWHG LQ� ,Q RUGHU WR H[LW UHDGEDFN PRGH

ZULWH FRQILJXUDWLRQ UHJLVWHU ��� 3%� ��

,PSRUWDQW�

7KHHQWLUH E\WH RI UHJLVWHU �� LVZULWWHQ ZKHQHQWHULQJ RU H[LWLQJ
UHDGEDFN PRGH�

3*$ *DLQ 6HWWLQJV

7KH JDLQ IRU HDFK FRORU LQSXW LV LQGLYLGXDOO\ SURJUDPPDEOH

IURP � WR �� LQ ��� OLQHDU VWHSV�

3*$ *DLQ  
&RGH

���
� �

§§

©©
¨̈

··

¹¹
¸̧ �� � � ���

ZKHUH&RGH UHSUHVHQWV WKH GHFLPDO FRQWHQWVRI WKHELQDU\

��ELW JDLQ VHWWLQJ UHJLVWHU�

&KDQQHO 2IIVHW $GMXVWPHQW

7KH RIIVHW FRUUHFWLRQ IRU HDFK FKDQQHO LV SURJUDPPDEOH

IURP ����P9 WR ����P9 YLD DQ ��%LW VLJQ�PDJQLWXGH

'$&�

&KDQQHO 2IIVHW  3%� º
¼»

�&RGH�

���
����P9ª

¬«�

3%� � HTXDOV ��

3%� � HTXDOV ��

&RGH  �3%��3%�� GHFLPDO FRQWHQW RI WKH ELQDU\ ��ELW RIIVHW

UHJLVWHU�

7KHRU\ RI 2SHUDWLRQ �&RUUHODWHG 'RXEOH 6DPSOLQJ�

&RUUHODWHG GRXEOH VDPSOLQJ LV D WHFKQLTXH XVHG WR OHYHO

VKLIW DQG DFTXLUH&&'RXWSXW VLJQDOVZKRVH LQIRUPDWLRQ LV

HTXDO WR WKH GLIIHUHQFH EHWZHHQ FRQVHFXWLYH UHIHUHQFH

�EODFN� DQG VLJQDO �YLGHR� VDPSOHV� 7KH &'6 SURFHVV

FRQVLVWV RI WKUHH VWHSV�

�� 6DPSOLQJ DQG KROGLQJ WKH UHIHUHQFH EODFN OHYHO�

�� 6DPSOLQJ WKH YLGHR OHYHO�

�� 6XEWUDFWLQJ WKH WZR VDPSOHV WR H[WUDFW WKH YLGHR

LQIRUPDWLRQ�

2QFH WKH YLGHR LQIRUPDWLRQ KDV EHHQ H[WUDFWHG LW FDQ EH

SURFHVVHG IXUWKHU WKURXJK DPSOLILFDWLRQ DQG�RU RIIVHW

DGMXVWPHQW� 6LQFH V\VWHP QRLVH LV DOVR VWRUHG DQG

VXEWUDFWHG GXULQJ WKH &'6 SURFHVV� VLJQDOV ZLWK

EDQGZLGWKV OHVV WKDQ KDOI WKH VDPSOLQJ IUHTXHQF\ ZLOO EH

VXEVWDQWLDOO\ DWWHQXDWHG� ,Q RUGHU WR UHMHFW KLJKHU

IUHTXHQF\ SRZHU VXSSO\ QRLVH ZKLFK LV QRW DWWHQXDWHG

QHDU WKH VDPSOLQJ IUHTXHQF\ WKH ;5'������� XWLOL]HV D

IXOO\ GLIIHUHQWLDO LQSXW VWUXFWXUH� 6LQFH WKH &'6 SURFHVV

XVHV $& FRXSOHG LQSXWV WKH FRXSOLQJ FDSDFLWRU PXVW EH

FKDUJHG WR WKH FRPPRQ�PRGH UDQJH RI WKH DQDORJ
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IURQW�HQG� 7KLV FDQ EH DFFRPSOLVKHG E\ FODPSLQJ WKH

FRXSOLQJ FDSDFLWRU WR WKH LQWHUQDO FODPS YROWDJH ZKHQ WKH

&&' LV DW D UHIHUHQFH OHYHO� 7KLV FODPSPD\ RFFXU GXULQJ

HDFK SL[HO �3L[HO &ODPS�� RU DW WKH EHJLQQLQJ RI HDFK OLQH

�&'6 /LQH &ODPS�� ,I &'6 /LQH &ODPS PRGH LV XVHG WKH

LQSXW EXIIHU �FRQILJXUDWLRQ UHJLVWHU ��� 3%�� PXVW EH

HQDEOHG WR HOLPLQDWH WKH HIIHFWV RI LQSXW ELDV FXUUHQW� ,I

3L[HO PRGH LV VHOHFWHG WKH LQSXW EXIIHU LV QRW UHTXLUHG RU

UHFRPPHQGHG�

��&KDQQHO &'6 0RGH

7KLV PRGH DOORZV VLPXOWDQHRXV &'6 RI WKH UHG� JUHHQ

DQG EOXH LQSXWV � %ODFN�OHYHO VDPSOLQJ RFFXUV RQ HDFK

SL[HO DQG LV HTXDO WR WKH ZLGWK RI WKH %6$03 VDPSOLQJ

LQSXW� 7KH EODFN OHYHO LV KHOG RQ WKH IDOOLQJ HGJH RI %6$03

DQG WKH 3*$ ZLOO LPPHGLDWHO\ EHJLQ WR WUDFN WKH VLJQDO

LQSXW XQWLO WKH IDOOLQJ HGJH RI 96$03� 7ZR 96$03 WLPLQJ

PRGHV DUH VXSSRUWHG WR DOORZ DGGLWLRQDO IOH[LELOLW\ LQ WKH

96$03 SXOVH ZLGWK �VHH WLPLQJ GLDJUDPV�� $W WKH HQG RI

WKH YLGHR VDPSOLQJ SKDVH WKH GLIIHUHQFH EHWZHHQ WKH

UHIHUHQFH DQG YLGHR OHYHOV LV LQYHUWHG� DPSOLILHG DQG

RIIVHW GHSHQGLQJ RQ WKH FRQWHQWV RI WKH 3*$ JDLQ DQG

RIIVHW UHJLVWHUV� 7KH 5*% FKDQQHOV DUH WKHQ VHTXHQWLDOO\

FRQYHUWHG E\ D KLJK VSHHG $�' FRQYHUWHU� $�' FRQYHUWHU

GDWD DSSHDUV RQ WKH GDWD RXWSXW EXV DIWHU 7%'$'&&/.

F\FOHV � &KDQQHO V\QFKURQL]DWLRQ RFFXUV ZKHQ WKH ULVLQJ

HGJH RI $'&&/. VDPSOHV D ORJLF � RQ WKH 6<1&+ LQSXW�

7KH 5HG FKDQQHO LV DOZD\V GLJLWL]HG ILUVW IROORZLQJ

V\QFKURQL]DWLRQ DQG ZLOO EH VHOHFWHG DV ORQJ DV WKH ULVLQJ

HGJH RI $'&&/. VDPSOHV D ORJLF � RQ WKH 6<1&+ LQSXW�

7KH SRZHU XS GHIDXOW PRGH LV IRU &'6 VDPSOLQJ D &&'

LQSXW �3L[HO &ODPS� ,QYHUWLQJ LQSXW� QR LQSXW EXIIHU��

��&KDQQHO &'6 0RGH

7KH ��&KDQQHO &'6 PRGH DOORZV KLJK�VSHHG DFTXLVLWLRQ

DQG SURFHVVLQJ RI D VLQJOH FKDQQHO� 7KH WLPLQJ� FODPS

DQG EXIIHU FRQILJXUDWLRQV DUH VLPLODU WR WKH ��FKDQQHO

PRGH GHVFULEH SUHYLRXVO\� 7R VHOHFW D VLQJOH FKDQQHO

LQSXW WKH FRORU ELWV RI FRQILJXUDWLRQ UHJLVWHU � PXVW EH VHW

WR WKH DSSURSULDWH YDOXH� 7KH $�' LQSXW ZLOO EHJLQ WR WUDFN

WKH VHOHFWHG FRORU LQSXW RQ WKH QH[W SRVLWLYH HGJH RI

$'&&/.� ,Q VLQJOH FRORU PRGH WKH 6<1&+ VLJQDO KDV QR

HIIHFW RQ V\QFKURQL]DWLRQ EXW VWLOO DIIHFWV FODPSLQJ� �6HH

7DEOH ��� ,I WKH FRQILJXUDWLRQ LV WRJJOHG IURPVLQJOH FRORU WR

��FKDQQHO PRGH 5*% VFDQQLQJ ZLOO QRW RFFXU XQWLO WKH

FLUFXLW LV UHV\QFKURQL]HG ZLWK WKH 6<1&+ SXOVH�

��&KDQQHO &,6�6DPSOH DQG +ROG 0RGH

7KH ;5'������� DOVR VXSSRUWV RSHUDWLRQ IRU &RQWDFW

,PDJH 6HQVRU �&,6� DQG 6�+ DSSOLFDWLRQV� &KDQQHO

V\QFKURQL]DWLRQ RFFXUV ZKHQ WKH ULVLQJ HGJH RI $'&&/.

VDPSOHV D ORJLF � RQ WKH 6<1&+ LQSXW� 7KH 5HG FKDQQHO

LV DOZD\V GLJLWL]HG ILUVW IROORZLQJ V\QFKURQL]DWLRQ DQG ZLOO

EH VHOHFWHG DV ORQJ DV WKH ULVLQJ HGJH RI $'&&/.

VDPSOHV D ORJLF � RQ WKH 6<1&+ LQSXW� )RU '&�FRXSOHG

LQSXWV WKH UHIHUHQFH FODPS DQG LQSXW EXIIHU VKRXOG EH

GLVDEOHG DQG LQSXW SRODULW\ VKRXOG EH VHW WR �

�QRQ�LQYHUWLQJ�� ,Q WKLV PRGH RI RSHUDWLRQ WKH %6$03

LQSXW LV FRQQHFWHG WR $*1'DQG LQSXW VDPSOLQJ RFFXUV RQ

WKH IDOOLQJ HGJH RI 96$03�

:KHQ XVLQJ $& FRXSOHG LQSXWV WKH FRXSOLQJ FDSDFLWRU

PXVW EH FODPSHG WR WKH UHTXLUHG FRPPRQ�PRGH LQSXW

YROWDJH ZKHQ WKH VLJQDO VRXUFH RXWSXW LV DW D UHIHUHQFH

OHYHO� 7KLV FDQ EH DFFRPSOLVKHG E\ HQDEOLQJ WKH 6�+ /LQH

FODPS PRGH LQ FRQILJXUDWLRQ UHJLVWHU � DQG FODPSLQJ WKH

LQSXW FDSDFLWRU WR WKH LQWHUQDO FODPS YROWDJH DW WKH

EHJLQQLQJ RI HDFK OLQH YLD WKH 6<1&+ LQSXW� 7KH UHTXLUHG

ZLGWK RI WKH 6<1&+ VLJQDO LV GHSHQGHQW RQ WKH YDOXH RI

WKH FRXSOLQJ FDSDFLWRU� ;5'������� FODPS UHVLVWDQFH�

VRXUFH RXWSXW UHVLVWDQFH DQG GHVLUHG DFFXUDF\� 7KLV LV

H[SODLQHG IXUWKHU LQ &RXSOLQJ &DSDFLWRU 5HTXLUHPHQWV� ,I

$& FRXSOLQJ LV XVHG WKH LQSXW EXIIHU �FRQILJXUDWLRQ

UHJLVWHU ��PXVW EH HQDEOHG WR HOLPLQDWH LQSXW�ELDV FXUUHQW

HUURUV LQKHUHQW WR WKH VDPSOLQJ SURFHVV� 7KH LQSXW EXIIHU

LV QRW UHTXLUHG RU UHFRPPHQGHG LQ '& FRXSOHG

DSSOLFDWLRQV�

��&KDQQHO &,6� 6DPSOH DQG +ROG 0RGH

7KH ��&KDQQHO &,6 6�+ PRGH DOORZV KLJK�VSHHG

DFTXLVLWLRQ DQG SURFHVVLQJ RI D VLQJOH FKDQQHO� 7KH

WLPLQJ� FODPS DQG EXIIHU FRQILJXUDWLRQV DUH VLPLODU WR WKH

��FKDQQHO PRGH ZLWK WKH H[FHSWLRQ WKDW 96$03 WLPLQJ

RSWLRQ �� LV QRW VXSSRUWHG� 7R VHOHFW D VLQJOH FKDQQHO

LQSXW WKH FRORU ELWV RI FRQILJXUDWLRQ UHJLVWHU � PXVW EH VHW

WR WKH DSSURSULDWH YDOXH� 7KH $�' LQSXW ZLOO EHJLQ WR WUDFN

WKH VHOHFWHG FRORU LQSXW RQ WKH QH[W SRVLWLYH HGJH RI

$'&&/.� ,Q VLQJOH FRORU PRGH WKH 6<1&+ VLJQDO KDV QR

HIIHFW RQ V\QFKURQL]DWLRQ EXW VWLOO DIIHFWV FODPSLQJ� �6HH

FODPS PRGH�� ,I WKH FRQILJXUDWLRQ LV WRJJOHG IURP VLQJOH

FRORU WR ��FKDQQHO PRGH� 5*% VFDQQLQJ ZLOO QRW RFFXU

XQWLO WKH FLUFXLW LV UHV\QFKURQL]HG ZLWK WKH 6<1&+ SXOVH�

3RZHU 6XSSOLHV DQG 'LJLWDO ,�2

7KH ;5'������� XWLOL]HV VHSDUDWH DQDORJ DQG GLJLWDO

SRZHU VXSSOLHV� $OO GLJLWDO ,�2 SLQV DUH �9��9 FRPSDWLEOH

DQG DOORZ HDV\ LQWHUIDFLQJ WR H[WHUQDO GLJLWDO $6,&V� )RU
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VLQJOH VXSSO\ V\VWHPV WKH DQDORJ DQG GLJLWDO VXSSO\ SLQV

FDQ EH VHSDUDWHO\ FRQQHFWHG DQG E\SDVVHG WR UHGXFH

QRLVH FRXSOLQJ IURP GLJLWDO WR DQDORJ FLUFXLWV�

&RXSOLQJ &DSDFLWRU 5HTXLUHPHQWV

7KH VL]H RI WKH H[WHUQDO FRXSOLQJ FDSDFLWRUV GHSHQGV RQ D

QXPEHU RI LWHPV LQFOXGLQJ WKH FODPS PRGH� SL[HO UDWH�

FKDQQHO JDLQ� EODFN�OHYHO YDULDWLRQ DQG V\VWHP DFFXUDF\

UHTXLUHPHQWV� 7KH PDMRU OLPLWDWLRQ IRU HDFK FODPS PRGH

LV VKRZQ EHORZ�

&'6 0RGH 6�+ 0RGH

3L[HO
&ODPS

�%XIIHU
'LVDEOHG�

xx %ODFN OHYHO SL[HO�

SL[HO YDULDWLRQ

xx ,QLWLDO FKDUJLQJ

1RW $SSOLFDEOH

/LQH
&ODPS

�%XIIHU
(QDEOHG�

xx ,QLWLDO FKDUJLQJ

xx &DSDFLWRU GURRS
�FRPPRQ�PRGH
UDQJH�

xx ,QLWLDO &KDUJLQJ

xx &DSDFLWRU GURRS
�DFFXUDF\ HUURU�

7DEOH �� &RXSOLQJ &DSDFLWRU /LPLWDWLRQ

0D[LPXP &DSDFLWDQFH �&'6 3L[HO 0RGH�

/LPLWDWLRQ ��

6LQFH WKH EODFN�OHYHO LV FODPSHG GXULQJ HDFK SL[HO SHULRG

WKH LQSXW ELDV FXUUHQW FRQWULEXWHV DQ LQVLJQLILFDQW DPRXQW

RI GURRS GXULQJ RQH SL[HO SHULRG� +RZHYHU� SL[HO�SL[HO

YDULDWLRQV LQ WKH EODFN OHYHO PD\ DSSHDU DV HUURUV � )RU D

ZRUVW FDVH JDLQ RI ���� �9 $�' )65 DQG ���ELW DFFXUDF\

RQH OVE RI HUURU FRUUHVSRQGV WR ���X9 LQSXW�UHIHUUHG�

$VVXPLQJ �P9 RI SL[HO�SL[HO YDULDWLRQ LQ WKH EODFN OHYHO

WKH PD[LPXP FRXSOLQJ FDSDFLWRU FDQ EH GHWHUPLQHG DV D

IXQFWLRQ RI WKH FODPSLQJ SHULRG DQG LQWHUQDO FODPS

UHVLVWDQFH�
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ZKHUH WSZE FODPS SXOVH ZLGWK �%6$03�

5F &ODPS UHVLVWDQFH

5V 6LJQDO VRXUFH�UHVLVWDQFH

)RU W\SLFDO YDOXHV RI WSZE ���QV� 5F ���:� 5V ���:�

&0$; � ��S)�

/LPLWDWLRQ ��

7KH PD[LPXP LQSXW FDSDFLWDQFH PD\ DOVR EH OLPLWHG E\

WKH WLPH DOORZHG WR FKDUJH WKH LQSXW FDSDFLWRU WR WKH

GLIIHUHQFH EHWZHHQ WKH EODFN OHYHO DQG FODPS OHYHOV� 7KH

FDSDFLWRU YDOXH FDQ EH UHODWHG WR WKH QXPEHU RI FODPS

SXOVHV DOORZHG EHIRUH WKH FDSDFLWRU YROWDJH VHWWOHV WR

ZLWKLQ WKH GHVLUHG DFFXUDF\�

� �

& WSZE 1
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ZKHUH WSZE FODPS SXOVH ZLGWK �%6$03�

1 QXPEHU RI SL[HOV DOORZHG WR VHWWOH

5F FODPS UHVLVWDQFH

5V 6LJQDO VRXUFH�UHVLVWDQFH

9U EODFN OHYHO

9F ;5'���� FODPS YROWDJH

9H HUURU YROWDJH

$VVXPLQJ WKDW 9U �9� 9F �9� 9H ���X9� 5F ���:�

5V ���:� WSZE ���QV DQG 1 �� WKH PD[LPXP

DOORZDEOH LQSXW FDSDFLWRU LV � ���S)� ,Q WKLV FDVH WKH LQSXW

FDSDFLWDQFH LV OLPLWHG E\ SL[HO�SL[HO FKDQJHV LQ WKH EODFN

OHYHO �ILUVW FDOFXODWLRQ��

0LQLPXP &DSDFLWDQFH �&'6 3L[HO 0RGH�

7KH PLQLPXP FRXSOLQJ FDSDFLWDQFH LV OLPLWHG E\ SDUDVLWLF

HIIHFWV LQFOXGLQJ SLQ DQG ERDUG FDSDFLWDQFH� $ PLQLPXP

YDOXH RI ��S) LV UHFRPPHQGHG�

0D[LPXP &DSDFLWDQFH �&'6 /LQH 0RGH�

6LQFH WKH FRXSOLQJ FDSDFLWRU LV FKDUJHG RQO\ DW WKH

EHJLQQLQJ RI HDFK OLQH DQG QRW FODPSHG DW HDFK SL[HO� WKH

SL[HO�SL[HO YDULDWLRQ LQ WKH EODFN OHYHO KDV QR HIIHFW RQ WKH

FDSDFLWRU VL]H� 7KH PD[LPXP VL]H ZLOO EH OLPLWHG E\ WKH

QXPEHU RI FODPS SXOVHV� FODPS SXOVH�ZLGWK DQG QXPEHU

RI OLQHV DOORZHG WR FKDUJH WR D JLYHQ DFFXUDF\�

� �

&
1 / WSZE

5F 5V 9U 9F
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ZKHUH WSZE FODPS SXOVH ZLGWK �%6$03�

1 QXPEHU RI FODPS SXOVHV DW EHJLQQLQJ RI

HDFK OLQH�

/  QXPEHU RI OLQHV WR FODPS WR GHVLUHG

DFFXUDF\�

5F FODPS UHVLVWDQFH

5V 6LJQDO VRXUFH�UHVLVWDQFH

9U EODFN OHYHO

9F ;5' ���� FODPS YROWDJH

9H HUURU YROWDJH

$VVXPLQJ WKDW 9U �9� 9F �9� 9H ���X9� 5F ���:�

5V ���:� WSZE ���QV 1 ��� / � WKH PD[LPXP

DOORZDEOH LQSXW FDSDFLWRU LV HTXDO WR ���S)� ,I LW LV GHVLUHG

WR VHWWOH ZLWKLQ RQH OLQH �/ �� IRU D JLYHQ FDSDFLWRU YDOXH�

WKH QXPEHU RI FODPS SXOVHV RU WKH FODPS SXOVH�ZLGWK

PXVW EH LQFUHDVHG XVLQJ WKH DERYH HTXDWLRQ�

0LQLPXP &DSDFLWDQFH �&'6 /LQH 0RGH�

,Q JHQHUDO WKH PLQLPXP YDOXH FRXSOLQJ FDSDFLWDQFH LV

OLPLWHG E\ WKH DPRXQW RI GURRSZKLFK FDQ RFFXU EHIRUH WKH

LQSXW YROWDJH UDQJH RI WKH LQSXW DPSOLILHU LV H[FHHGHG� 7KH

LQSXW FDSDFLWRU GURRS LV UHODWHG WR WKH LQSXW ELDV FXUUHQW

E\�

9GURRS
,ELDV Q 7

&
 

�� ��

ZKHUH ,ELDV LQSXW ELDV FXUUHQW

Q QXPEHU RI SL[HOV SHU OLQH

7 SL[HO SHULRG

,I WKH PLQLPXP LQSXW YROWDJH LV DOORZHG WR HTXDO WKH �9

LQSXW YROWDJH RI WKH ;5'����� WKH PD[LPXP DOORZDEOH

GURRS ZLOO EH HTXDO WR WKH FODPS OHYHOPLQXV WKH GLIIHUHQFH

EHWZHHQ WKH EODFN DQG YLGHR OHYHOV� )RU H[DPSOH LI

9F �9� DQG WKH &&' YLGHR RXWSXW LV ��9 UHODWLYH WR WKH

EODFN OHYHO WKH PD[LPXP DOORZDEOH GURRS LV HTXDO WR �9�

8VLQJ WKH SUHYLRXV HTXDWLRQ DQG DVVXPLQJ 7 ���QV�

Q ����

&
Q$ QV

9
PLQ  

�� ���� ���� ���

�
 ���S)

9GURRS
,ELDV 7

&
 

��

��� PLQ

1RWH�

7KHVH DUH WKH DEVROXWHPLQLPXP FDSDFLWRU UHTXLUHPHQWV� $V
VWDWHG IRU SL[HO�PRGH D PLQLPXP YDOXH RI ��S) LV UHFRP�
PHQGHG�

0LQLPXP &DSDFLWDQFH �6�+ /LQH 0RGH�

8QOLNH /LQH RU 3L[HO &'6 PRGHV YROWDJH GURRS DFURVV D

OLQH DSSHDUV DV DQ DEVROXWH HUURU DQG LV WKH GRPLQDQW

IDFWRU LQ GHWHUPLQLQJ WKH PLQLPXP FRXSOLQJ FDSDFLWRU

VL]H�

&
,ELDV Q 7

9
PLQ  

�� ��

H

ZKHUH ,ELDV LQSXW ELDV FXUUHQW

Q QXPEHU RI SL[HOV SHU OLQH

7 SL[HO SHULRG

$VVXPLQJ Q ����� 7 ���Q6� , ��Q$ DQG 9H ���X9 WKH

PLQLPXP UHTXLUHG FDSDFLWRU LV ��Q)�

0D[LPXP &DSDFLWDQFH �6�+ /LQH 0RGH�

7KH PD[LPXP FDSDFLWDQFH LV GHWHUPLQHG E\ WKH DPRXQW

RI WLPH DOORZHG WR FKDUJH WKH FRXSOLQJ FDSDFLWRU� ,Q RUGHU

WR PLQLPL]H WKH FKDUJLQJ WLPH WKH PD[LPXP FDSDFLWRU

FDQ EH VHW WR WKHPLQLPXP YDOXH DV SUHYLRXVO\ FDOFXODWHG�

,Q WKLV FDVH WKH WLPH UHTXLUHG WR FKDUJH WKH FDSDFLWRU LV�

� �W 5V 5F &
9U 9F
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ZKHUH W FODPS SXOVH �ZLGWK �6<1&+�

5F FODPS UHVLVWDQFH

5V 6LJQDO VRXUFH�UHVLVWDQFH

9U ,QSXW UHIHUHQFH OHYHO

9F ;5'���� FODPS YROWDJH

9H HUURU YROWDJH

&PLQ  FRXSOLQJ FDSDFLWRU

$VVXPLQJ WKDW 9U �� 9F �9� 9H ���X9� 5F ���:�

5V ���: DQG & ��Q)� WKH PLQLPXP FODPS SHULRG LV

HTXDO WR ���³6�
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&'6 0RGH (YHQW 7DEOH

(YHQW $FWLRQ

nn%6$03 &RQQHFW &'6 ,QSXWV DQG 7UDFN %ODFN /HYHO

pp%6$03 +ROG %ODFN /HYHO DQG 7UDFN 9LGHR /HYHO

96$03  $'&&/. 5HVHW 3*$ �9VDPS DQG $'&&/. ERWK PXVW EH KLJK IRU $0: RI ��QV�

pp96$03 +ROG 9LGHR /HYHO
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6HDWLQJ 3ODQH

$ ����� ����� ���� ����

$� ����� ����� ���� ����

$� ����� ����� ���� ����

% ����� ����� ���� ����

& ����� ����� ���� ����

' ����� ����� ���� ����

'� ����� ����� ���� ����

H ����� %6& ���� %6&

/ ����� ����� ���� ����

D �q �q �q �q

6<0%2/ 0,1 0$; 0,1 0$;

,1&+(6 0,//,0(7(56

1RWH� 7KH FRQWURO GLPHQVLRQ LV WKH PLOOLPHWHU FROXPQ

/

&
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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 $SULO ����

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


