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7ULSOH ��%LW +LJK 6SHHG $'& ZLWK

*DPPD &RPSHQVDWHG 5HIHUHQFHV

5HY� ����

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

0DUFK ������

)($785(6

- � ,QGHSHQGHQW ��ELW $'&V

- 6LPXOWDQHRXV 6DPSOLQJ # � 0636

- ,QGHSHQGHQW 'LJLWDOO\ &RQWUROOHG 5HIHUHQFHV ZLWK

3URSULHWDU\ *DPPD &RPSHQVDWLRQ

- ��ELW 3RVLWLYH 5HIHUHQFH DQG ��ELW 1HJDWLYH 5HIHU�

HQFH $GMXVWPHQW 5HVROXWLRQ

- 2Q�&KLS 5HIHUHQFH

- ,QWHUQDO 6+� ��0+] ,QSXW ��G% )UHTXHQF\

- 6LQJOH �9 6XSSO\

- $'& �)XOO 6FDOH� 5DQJH ����9 WR ���9

- $'& 2IIVHW 5DQJH ����9 WR ����9

- &026 /RZ 3RZHU� ���P: �W\S��

- =HUR /HYHO 2XWSXW

- /DWFK�8S )UHH

%(1(),76

- 'LJLWDOO\ &RQWUROOHG *DPPD &RUUHFWLRQ� ,PSURYHV

(IIHFWLYH 5HVROXWLRQ RYHU 6RIWZDUH &RUUHFWLRQ

6FKHPHV

- 'LJLWDOO\ &RQWUROOHG *DLQ DQG 2IIVHW $GMXVWPHQW� 5H�

GXFHG '63 'HPDQGV DQG 5HGXFWLRQ RI 3DUWV &RXQW

DQG 6\VWHP &RVW

$33/,&$7,216

- 3UHFLVLRQ &RORU 6FDQQHUV

- 3UHFLVLRQ &RORU 'LJLWDO &DPHUDV

- 'LJLWDO &RORU &RSLHUV

- ,5 &DPHUD

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

7KH 03���� LV D VLPXOWDQHRXV VDPSOLQJ ��� 0636 WULSOH

$QDORJ�WR�'LJLWDO &RQYHUWHU �$'&� ZLWK DQ RQ�FKLS

YROWDJH UHIHUHQFH� (DFK $'& KDV D ��ELW '$& GULYLQJ LWV

SRVLWLYH UHIHUHQFH LQSXW DQG D ��ELW '$& GULYLQJ LWV

QHJDWLYH UHIHUHQFH LQSXW WR DGMXVW WKH JDLQ DQG RIIVHW RI

$'&V LQGHSHQGHQWO\� 7KLV PDNHV SRVVLEOH WKH FRUUHFWLRQ

RI DQDORJ LQSXW JDLQ DQG RIIVHW IURP VDPSOH�WR�VDPSOH

�H�J� SL[HO�WR�SL[HO� E\ ORDGLQJ WKH '$& GLJLWDO LQSXWV IURP

DQ H[WHUQDO FRUUHFWLRQ PHPRU\� ,Q DGGLWLRQ� WKH 03����

LQFRUSRUDWHV D SURSULHWDU\ JDPPD�FRUUHFWLRQ FLUFXLW WR

DGMXVW WKH WUDQVIHU IXQFWLRQ RI HDFK$'& LQGHSHQGHQWO\ E\

SURYLGLQJ DQ HLJKW VHJPHQW DSSUR[LPDWLRQ� 7KH YDOXH RI

JDPPD LV IURP ��� WR ��� DQG FRQWUROOHG E\ D ��ELW '$& WR

SURYLGH �� VHWV RI FRUUHFWLRQ YDOXH IRU HDFK � VHJPHQWV RI

WKH WUDQVIHU IXQFWLRQ� 7KLV VLPSOH DQG SURJUDPPDEOH

IXQFWLRQ HQDEOHV WKH XVHU WR GHILQH WKH G\QDPLF UDQJH RI

HDFK $'& UHODWLYH WR LQSXW VLJQDO YDOXHV� $ QHDU ���ELW

G\QDPLF UDQJH LV DFKLHYHG IRU WKH VPDOOHU FRGHV RI WKH

$'& WUDQVIHU IXQFWLRQ E\ XVLQJ WKH JDPPD�FRUUHFWLRQ�

7ZR VHSDUDWH ��ELW DQG ��ELW ,�2 SRUWV DUH XVHG WR XSGDWH

WKH JDLQ DQG RIIVHW '$&V EHIRUH HDFK VDPSOH�

$Q ��ELW ,�2 SRUW VHTXHQWLDOO\ RXWSXWV WKH GLJLWL]HG YDOXH RI

HDFK FKDQQHO �$'&� DIWHU HDFK FRQYHUVLRQ SHULRG� 7KH

VDPH ,�2 SRUW FRXOG EH XVHG WR ZULWH RU UHDG WKH JDLQ DQG

RIIVHW '$&·V GLJLWDO LQSXW FRGHV�

7KH 03���� XVHV $'&V ZLWK D VXE�UDQJLQJ DUFKLWHFWXUH

WR PDLQWDLQ ORZ SRZHU FRQVXPSWLRQ DW KLJK FRQYHUVLRQ

UDWHV� 2XU SURSULHWDU\ FRPSDUDWRU GHVLJQ DFKLHYHV D ORZ

DQDORJ LQSXW FDSDFLWDQFH DQG SHUIRUPV DQ RQ�FKLS

VDPSOH DQG KROG IXQFWLRQ� 7KH 03���� XVHV SURSULHWDU\

KLJK VSHHG '$&V WR GULYH WKH $'& UHIHUHQFHV ZKLFK

DOORZV UHIHUHQFH DGMXVWPHQW RQ HYHU\ FRQYHUVLRQ DW D

���0+] UDWH�

7KH 03���� RSHUDWHV IURP D VLQJOH �9 VXSSO\ DQG DQ

LQWHUQDO �9 UHIHUHQFH DQG FRQVXPHV RQO\ ���P: RI

SRZHU� 6SHFLILHG IRU RSHUDWLRQ RYHU WKH WHPSHUDWXUH

UDQJH ���q& WR ���q&� WKH 03���� LV DYDLODEOH LQ D ��

OHDG 3ODVWLF 4XDG )ODW 3DFN �34)3� SDFNDJH�
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3DUW 1R� 3DFNDJH
2SHUDWLQJ

7HPSHUDWXUH 5DQJH
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3,1 '(6&5,37,21

3LQ � 6\PERO 'HVFULSWLRQ

� '$&%� '$& 'DWD %LW ��

� '$&%� '$& 'DWD %LW ��

� '$&%� '$& 'DWD %LW ��

� '$&%� '$& 'DWD %LW � �06% 2IIVHW '$&��

� '$&%� '$& 'DWD %LW � �/6% *DLQ '$&��

� '$&%� '$& 'DWD %LW ��

� '$&%� '$& 'DWD %LW ��

� '$&%� '$& 'DWD %LW ��

� '$&%� '$& 'DWD %LW ��

�� '$&%�� '$& 'DWD %LW ���

�� '$&%�� '$& 'DWD %LW �� �06% *DLQ '$&��

�� &+&=(52 ,QWHUQDO *URXQG 5HIHUHQFH 0RQLWRU�

�� $,1& $QDORJ ,QSXW� &KDQQHO &�

�� $*1'& $QDORJ *URXQG� &KDQQHO &�

�� $9''& $QDORJ 3RVLWLYH 6XSSO\� &KDQQHO &�

�� &+%=(52 ,QWHUQDO *URXQG 5HIHUHQFH 0RQLWRU�

�� $,1% $QDORJ ,QSXW� &KDQQHO %�

�� $*1'% $QDORJ *URXQG� &KDQQHO %�

�� $9''% $QDORJ 3RVLWLYH 6XSSO\� &KDQQHO %�
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3LQ � 6\PERO 'HVFULSWLRQ

�� 5()3 3RVLWLYH 5HIHUHQFH ,QSXW�

�� $*1' $QDORJ *URXQG�

�� &+$=(52 ,QWHUQDO *URXQG 5HIHUHQFH 0RQLWRU�

�� $,1$ $QDORJ ,QSXW� &KDQQHO $�

�� $*1'$ $QDORJ *URXQG� &KDQQHO $�

�� $9''$ $QDORJ 3RVLWLYH 6XSSO\� &KDQQHO $�

�� &175/� 0RGH &RQWURO ��

�� &175/� 0RGH &RQWURO ��

�� &175/� 0RGH &RQWURO ��

�� &/.� &KLS &RQWURO &ORFN ��

�� &/. � &KLS &RQWURO &ORFN ��

�� &/. � &KLS &RQWURO &ORFN ��

�� '*1'� 'LJLWDO *URXQG 6XSSO\ ��

�� '9''� 'LJLWDO 3RVLWLYH 6XSSO\ ��

�� $'&%� $'& 'DWD %LW � �/6%��

�� $'&%� $'& 'DWD %LW ��

�� $'&%� $'& 'DWD %LW ��

�� $'&%� $'& 'DWD %LW ��

�� $'&%� $'& 'DWD %LW ��

�� $'&%� $'& 'DWD %LW ��

�� $'&%� $'& 'DWD %LW ��

�� $'&%� $'& 'DWD %LW � �06%��

�� '*1'� 'LJLWDO *URXQG ��

�� '9''� 'LJLWDO 3RVLWLYH 6XSSO\ ��

�� '$&%� '$& 'DWD %LW � �/6% 2IIVHW '$&��
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7HVW &RQGLWLRQV� '9''  $9''  ��� 9� 95()3  ��� 9� 7$  ��q&� $OO ,1/ 0HDVXUHPHQWV XVH WKH %HVW )LW
6WUDLJKW /LQH 7HFKQLTXH 8QOHVV 2WKHUZLVH 6SHFLILHG

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

$'&

5$'& 5HVROXWLRQ � %LWV

'1/ 'LIIHUHQWLDO 1RQ�/LQHDULW\ ���� ��� /6% *XDUDQWHHG PRQRWRQLF

*'  ��K� 2'  �K

,1/ ,QWHJUDO 1RQ�/LQHDULW\ ���� � /6% %HVW )LW /LQH� *DPPD  �K�

*'  ��K� 2'  �K

$,1SS $QDORJ ,QSXW )XOO 6FDOH 5DQJH� ����� ���� 9 2YHU DOO '$& FRGHV

o$,1 ,QSXW 9ROWDJH &KDQJH ��� � )6 6DPSOH WR 6DPSOH

&,1 ,QSXW &DSDFLWDQFH �� S) $,1  ���9

(=6 =HUR 6FDOH (UURU ��� P9

()6 )XOO 6FDOH (UURU ��� � )6 *DPPD  ����

(IIHFWLYH 6DPSOH 5DWH ��� 0636 3HU &KDQQHO

2IIVHW '$&

52'$& 5HVROXWLRQ � %LWV

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

,1/ ,QWHJUDO 1RQ�/LQHDULW\ ���� ��� /6% %HVW )LW /LQH�

9)6 )XOO 6FDOH 5DQJH ����� 9

92= (IIHFWLYH =HUR 9ROWDJH ���� ����� ���� 9 &RGH  �����

92()6 (IIHFWLYH )XOO 6FDOH 9ROWDJH ���� ����� ���� 9 &RGH  �����

*DLQ '$&

5*É'$& 5HVROXWLRQ � %LWV

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

,1/ ,QWHJUDO 1RQ�/LQHDULW\ �� � /6% %HVW )LW /LQH� *DPPD  �����

1RPLQDO )XOO 6FDOH 5DQJH ���� 9 6DPH DV $'&

92= (IIHFWLYH =HUR 9ROWDJH ��� ����� ���� 9 &RGH  ��K� 5HIHUHQFHG WR 9RII
95()3 ���

9*)6 (IIHFWLYH )XOO 6FDOH 9ROWDJH ���� ��� ���� 9 &RGH  �)K� 5HIHUHQFHG WR 9RII
95()3 ���

*&0$; 0D[LPXP &KDQJH SHU
&RQYHUVLRQ

�� � )65

*DPPD '$&

5­'$& 5HVROXWLRQ � %LWV

­ *DPPD &RUUHFWLRQ 5DQJH ��� ���

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

HUU79 7DS 9ROWDJH (UURU p��� p��� � 5HIHUHQFHG WR IXOO VFDOH DQG RIIVHW
YROWDJHV

­$&& *DPPD &XUYH $FFXUDF\ ����� p��� ���� � )65 %HVW ILW OLQH WR LGHDO JDPPD FXUYH
RYHU DOO JDPPD FRGHV �)LJXUH ���
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(/(&75,&$/ &+$5$&7(5,67,&6 �&217·'�
7HVW &RQGLWLRQV� '9''  $9''  ��� 9� 95()3  ��� 9� 7$  ��q&� $OO ,1/ 0HDVXUHPHQWV XVH WKH %HVW )LW
6WUDLJKW /LQH 7HFKQLTXH 8QOHVV 2WKHUZLVH 6SHFLILHG

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

5HIHUHQFH 9ROWDJHV

95() 5HIHUHQFH 9ROWDJH �,QWHUQDO� ��� ���� ��� 9 ,QWHUQDO 95() LV RYHU�ULGGHQ LI H[�
WHUQDO 95() LV XVHG�

95() 5HIHUHQFH 9ROWDJH �([WHUQDO� ��� ���� ��� 9

,5()% 5HIHUHQFH &XUUHQW� �� P$

5,15 5HIHUHQFH ,QSXW ,PSHGDQFH� � N:

3RZHU 6XSSOLHV

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

'9'' 'LJLWDO 6XSSO\ 9ROWDJH ���� ���� ���� 9

,'' 7RWDO 6XSSO\ &XUUHQW �� ��� P$ ,'9'' � ,$9''

'LJLWDO &KDUDFWHULVWLFV

9,1+ 'LJLWDO +LJK ,QSXW 9ROWDJH ��� 9

9,1/ 'LJLWDO /RZ ,QSXW 9ROWDJH ��� 9

,,1 ,QSXW &XUUHQW ï�� ��� P$

&,1 ,QSXW &DSDFLWDQFH� �� S)

92+ +LJK 2XWSXW 9ROWDJH ��� ,6285&(  � P$

92/ /RZ 2XWSXW 9ROWDJH ��� 9 ,6,1.  � P$

+LJK�= /HDNDJH� p�� P$

1RWHV
� 1RW SURGXFWLRQ WHVWHG�
� 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'�

6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH

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

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

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

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

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

(6' 5DWLQJ �RQ DOO SLQV� ����9� � � � � � � � � � � � � � � � � � �

3DFNDJH 3RZHU 'LVVLSDWLRQ 5DWLQJ # ��q&
4)3 ����P:� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'HUDWHV DERYH ��q& ��P:�q&� � � � � � � � � � � � � � �

6WRUDJH 7HPSHUDWXUH ��� WR ����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�
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&/.� &/.� &/.� $FWLRQ

� � nn '$& JDLQ DQG RIIVHW GDWD UHDG LQWR '$&$ UHJLVWHU�

pp � � $'& VDPSOHV WKH DQDORJ LQSXW� 7KH DQDORJ LQSXW VKRXOG QRW EH VOHZLQJ
DW WKLV WLPH� 'DWD IURP SUHYLRXV $'&$ FRQYHUVLRQ ZULWWHQ WR GDWD EXV�

nn � � $'&V PDNHV 06% FRPSDULVRQ� '$& JDLQ DQG RIIVHW GDWD UHDG LQWR
'$&% UHJLVWHU�

� pp � 'DWD IURP SUHYLRXV $'&% FRQYHUVLRQ ZULWWHQ WR GDWD EXV�

� nn � $'&V PDNHV /6% FRPSDULVRQ� '$&V PXVW EH VHWWOHG DW WKLV WLPH� '$&
JDLQ DQG RIIVHW GDWD UHDG LQWR '$&& UHJLVWHU�

� � pp 7KH JDLQ DQG RIIVHW '$&V DUH XSGDWHG RQ WKH IDOOLQJ HGJH RI &/.ï� DQG
WKH $'& VWDUWV WR WUDFN WKH LQSXW�

� � nn (UURU FRUUHFWLRQ GRQH DQG GDWD SDVVHG WR RXWSXW UHJLVWHUV�

7DEOH �� 03���� 6LPSOLILHG )XQFWLRQDO 'HVFULSWLRQ �&RQWURO LQ 1RUPDO &RQYHUVLRQ 0RGH�

&175/� &175/� &175/� 'HVFULSWLRQ RI 2SHUDWLRQ

� � � 1RUPDO RSHUDWLRQ � FRQYHUVLRQ PRGH�

� � � &RQYHUVLRQ 0RGH � '$& QRW XSGDWHG�

� � � 3DVV�WKURXJK PRGH� GDWD SUHVHQW RQ WKH $'&����� EXV ZLOO EH ZULWWHQ WR
WKH '$&����� YLD LQWHUQDO EXV FRQWURO�

� � � 3DVV�WKURXJK PRGH� GDWD SUHVHQW RQ WKH $'&����� EXV ZLOO EH ZULWWHQ WR
WKH '$&������ YLD LQWHUQDO EXV FRQWURO�

� � � 3DVV�WKURXJK PRGH� GDWD SUHVHQW RQ WKH '$&�����EXV ZLOO EH ZULWWHQ WR
WKH $'&����� YLD LQWHUQDO EXV FRQWURO�

� � � 3DVV�WKURXJK PRGH� GDWD SUHVHQW RQ WKH '$&������ EXV ZLOO EH ZULWWHQ
WR WKH $'&����� YLD LQWHUQDO EXV FRQWURO�

� � � *DPPD '$& ZULWH PRGH� 'DWD SUHVHQW RQ WKH '$&����� EXV ZLOO EH
ODWFKHG WR WKH *DPPD '$&V RQ WKH ULVLQJ HGJH RI &/.�� �� DQG �

� � � '$& 7HVW 0X[ HQDEOHG �DGGUHVV FRQWUROOHG E\ &/.�� �� DQG ��� 5HIHU WR
)LJXUHV �� �� DQG ��

7DEOH �� &RQWURO :RUG 7UXWK 7DEOH
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&ORFN � 'DWD ,�2 7LPLQJ 7LPH ,QWHUYDO 7LPH 8QLW &RPPHQWV

'HOD\ &ON& WR &ON$ W� �� QV W\S

'HOD\ &ON$ WR &ON% W� �� QV PLQ

'HOD\ &ON% WR &ON& W� �� QV PLQ

&ON� 3XOVH :LGWK W� �� QV PLQ

&ON� 3XOVH :LGWK W� �� QV PLQ

&ON� 3XOVH :LGWK W� �� QV PLQ

'$& 'DWD +ROG 7LPH W� �� QV PLQ

'$& 'DWD 6HWXS 7LPH W� �� QV PLQ

'DWD $FFHVV 7LPH W� �� QV PD[ &ORDG  ��SI

'DWD %XV 5HOLQTXLVK 7LPH W�� �� QV PD[

$SHUWXUH 'HOD\ W$3 �� QV PD[

3DVV�WKURXJK :ULWH 3URSDJDWLRQ 'HOD\
�$'& EXV WR '$& EXV�

W�� �� QV PD[ &ORDG  ��SI

3DVV�WKURXJK 5HDG 3URSDJDWLRQ 'HOD\
�'$& EXV WR $'& EXV�

W�� �� QV PD[ &ORDG  ��SI

&175/� WR 'DWD %XV 5HOLQTXLVK W�� ��

&175/� WR 'DWD %XV 9DOLG W�� �� QV PD[

&175/� WR 'DWD %XV 5HOLQTXLVK W�� ��

&175/� WR 'DWD %XV 9DOLG W�� ��

&175/� WR 'DWD %XV 9DOLG W�� ��

7DEOH �� 'LJLWDO 7LPLQJ 6SHFLILFDWLRQV

)LJXUH �� 03���� &ORFN 7LPLQJ 'LDJUDP

$'& & 'DWD �Q���$'& % 'DWD �Q��� $'& $ 'DWD �Q�

6DPSOH
�7UDFN�
$,1 �Q� W� W� W�W� W� W�

W� W�

W�

'$& & 'DWD �Q���'$& $ 'DWD �Q��� '$& % 'DWD �Q��� '$& $ 'DWD �Q���

W� W�

W� W�W� W�

'$& 'DWD

&ON �

&ON �

&ON �

$'& 'DWD

W$3

&175/�  �� &175/�  �� &175/�  �

&RXUVH $'&
&RPSDUH
$,1 �Q�

+ROG
$,1 �Q�

)LQH $'&
&RPSDUH
$,1 �Q� /DWFK '$& & 'DWD Q��

WR WKH ILUVW UHJLVWHU DQG
ODWFK GDWD Q�� WR WKH
VHFRQG UHJLVWHU RI DOO �
JDLQ DQG RIIVHW '$&V

6DPSOH �7UDFN�
$,1 �Q���

/DWFK '$& $
'DWD Q�� WR WKH
ILUVW UHJLVWHU

/DWFK '$& %
'DWD Q�� WR WKH
ILUVW UHJLVWHU

/DWFK '$& $
'DWD Q�� WR WKH
ILUVW UHJLVWHU
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)LJXUH �� :ULWH�7KURXJK 0RGH 7LPLQJ &175/�  � �$'& 3RUW WR '$& 3RUW�

&175/�

$'% �����

'$% ������

'$% �����

&175/�

'$7$ &'$7$ $ '$7$ %

'$7$ $ '$7$ %

'$7$ % '$7$ &

W�� W��

W�� W��

W��

W��

W��

)LJXUH �� :ULWH�7KURXJK 0RGH 7LPLQJ &175/�  � �'$& 3RUW WR $'& 3RUW�

&175/�

$'% �����

'$% ������

'$% �����

&175/�

'$7$ $ '$7$ % '$7$ & '$7$ '

'$7$ $ '$7$ %

'$7$ & '$7$ '

W��W��W��

W��
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$'& $1$/2* ,1387

7KH 03���� SDUW KDV D VZLWFKHG FDSDFLWRU W\SH LQSXW

FLUFXLW� 7KLV PHDQV WKDW WKH LQSXW LPSHGDQFH FKDQJHV

ZLWK HDFK SKDVH RI WKH LQSXW FORFNV� )LJXUH �� VKRZV DQ

HTXLYDOHQW LQSXW FLUFXLW�

� S)

$9''

$,1

���:
6DPSOH

���: �� S) ���:

6DPSOH
��� S)

6DPSOH

�

ï

)LJXUH �� $'& (TXLYDOHQW ,QSXW &LUFXLW

$'& *DLQ DQG 2IIVHW DQG 5HODWLRQVKLS WR '$& 'DWD

(DFK FKDQQHO RI WKH03���� FRQWDLQV D ��ELW $'&� D ��ELW

'$&� ZLWK WKH 06% LQWHUQDOO\ VHW KLJK �� DFWLYH ELWV��

GULYLQJ WKH SRVLWLYH UHIHUHQFH DQG D ��ELW '$& GULYLQJ WKH

QHJDWLYH UHIHUHQFH RI WKH $'&·V ODGGHU QHWZRUN� 7KH

UHODWLRQVKLS EHWZHHQ WKH $'& JDLQ DQG RIIVHW DQG WKH

'$& 'DWD FDQ EH H[SUHVVHG PDWKHPDWLFDOO\� $VVLJQ WKH

WHUPV957DQG95% WR UHSUHVHQW WKH YROWDJHV IRU WKH$'&

IXOO VFDOH DQG ]HUR OHYHOV UHVSHFWLYHO\� &RGH JDLQ DQG

&RGH RII UHSUHVHQW WKH GLJLWDO YDOXH IRU WKH JDLQ DQG RIIVHW

SDUDPHWHUV VHW E\ WKH '$&V�

957 DQG 95% DUH GHILQHG E\ WKH HTXDWLRQV�

9
2))

 ºÆ &RGH

2))

��
É ô �����½ ô 95()

� ����

9
)6

 ºÆ��&RGH

*$,1

��
É ô ����½ ô 95()

�9
5%

WKHUHIRUH WKH $'& LQSXW UDQJH LV JLYHQ E\�


 ºÆ�� &RGH
*$,1

��
É ô ����½ ô 95()

$
,133


 9
57
� 9

5%

*DPPD '$&

7KH 03���� LQFRUSRUDWHV D SURSULHWDU\ LQWHUQDO JDPPD

FRUUHFWLRQ FLUFXLW WKDW DGMXVW WKH OLQHDULW\ RI WKH $'& WR

SURYLGH DQ HLJKW VHJPHQW DSSUR[LPDWLRQ RI WKH IXQFWLRQ�

&RGH
 Æ 9
,1

95()

É ��U 
 ��Q � ��

:KHUH ­ KDV D YDOXH RI ��� WR ���� DQG Q LV WKH QXPEHU RI

ELWV LQ WKH $'&� 7KH YDOXH RI JDPPD �­� LV FRQWUROOHG

XVLQJ D ��ELW '$& WR SURYLGH �� VWHSV RI FRUUHFWLRQ JLYHQ

LQ 7DEOH �� 7KH YDOXHV IRU WKH FRGHV EHWZHHQ HDFK WDS

SRLQW LV D OLQHDU LQWHUSRODWLRQ EHWZHHQ HDFK RI WKH

FRUUHVSRQGLQJ WDS SRLQW YROWDJHV� 7KLV UHVXOWV LQ VPDOO

HUURUV IRU WKHVH FRGHV ZKHQ UHIHUUHG WR WKH LGHDO JDPPD

WUDQVIHU FXUYH DV VKRZQ LQ )LJXUH �� 7KH YDOXH RI JDPPD

LV ZULWWHQ WR WKH 03���� E\ VHWWLQJ &175$����� WR ���

DQG ZULWLQJ WKH JDPPD ZRUG IRU HDFK $'& WR WKH

'&%����� SRUW VLPLODU WR QRUPDO RSHUDWLRQ� 7KH '$&·V DUH

LPPHGLDWHO\ XSGDWHG RQ WKH IDOOLQJ HGJH RI HDFK RI WKH

FORFN LQSXWV� 'XULQJ WKH WLPH ZKHQ WKH FLUFXLW LV LQ WKH

JDPPDZULWHPRGH WKH $'& LV QRQ�RSHUDEOH DQG WKH GDWD

SUHVHQW DW WKH RXWSXW RI WKH $'& SRUW LV LQYDOLG� *DPPD

'$& ZULWH WLPLQJ LV VKRZQ LQ )LJXUH ��

)LJXUH �� *DPPD '$& :ULWH 7LPLQJ 'LDJUDP

&/.�$

'$&

'$7

$

&175/

*DPPD :ULWH 1RUPDO 2SHUDWLRQ

��� ���

­$ ­% ­& 'RQ·W &DUH 3L[HO $

�� QV

�� QV

�� QV ���PV

&/.�%

&/.�&
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*DPPD

&RGH

�KH[�

0LQ� (UURU
*DPPD

9DOXH


1RUPDOL]HG 7DS 9ROWDJH
�&RGH�

�� �� �� ��� ��� ��� ��� ���

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ���� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

� ������ ����� ����� ����� ����� ����� ����� ����� �����

$ ������ ����� ����� ����� ����� ����� ����� ����� �����

% ������ ����� ����� ����� ����� ����� ����� ����� �����

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

' ������ ����� ����� ����� ����� ����� ����� ����� �����

( ������ ����� ����� ����� ����� ����� ����� ����� �����

) ������ ����� ����� ����� ����� ����� ����� ����� �����


 *DPPD YDOXH LV FKRVHQ VR WKDW WKH HUURU DW FRGH �� HTXDOV ]HUR�

7DEOH �� 1RUPDOL]HG /DGGHU 7DS 9ROWDJHV

)LJXUH �� 7UDQVIHU )XQFWLRQ

�

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

�

� � � � � � � � � � � � � � � � � � � � � �

&RGH

9
�9

,1
7
6
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)LJXUH �� (UURU RI /DGGHU 6HJPHQW $SSUR[LPDWLRQ

�*DPPD LV &XUYH )LW VR WKDW WKH (UURU RI &RGH �� (TXDOV =HUR�

)LJXUH �� 1RUPDOL]HG $'& /6% 6L]H �/6% VL]H QRUPDOL]HG WR WKH )XOO 6FDOH /DGGHU

9ROWDJH 3URJUDPPHG YLD WKH *DLQ '$&
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6833/< $1' *5281'6

'9'' WR '*1'

$ GHFRXSOLQJ FDSDFLWRU� SUHIHUDEO\ ��� P) KLJK IUHTXHQF\

FHUDPLF� VKRXOG EH FRQQHFWHG GLUHFWO\ DW WKH SDFNDJH

DFURVV WKH GLJLWDO VXSSOLHV DW SLQ �� DQG ��� $ '9'' WR

'*1' VXSSO\�JURXQG SODQH VKRXOG DOVR EH SURYLGHG LQ

WKH OD\RXW�

$QDORJ 6XSSO\ DQG *URXQGV

$*1'$� $*1'%� DQG $*1'& VKRXOG EH FRQQHFWHG

XQGHU WKH SDFNDJH WR PDNH WKHLU FRPPRQ LPSHGDQFH DV

ORZ DV SRVVLEOH� 7KHVH $*1' SLQV SRZHU WKH DQDORJ

VHFWLRQV RI WKH $'& DQG WKH FLUFXLWU\ LQ WKH '$&V�

$*1' LV WKH DQDORJ JURXQG UHODWHG WR '$& ELDV DQG

VKRXOG EH FRQQHFWHG WR WKH DQDORJ JURXQG XVLQJ D VWDU

FRQQHFWLRQ� 7KH$'& ODGGHU UHVLVWRU WHUPLQDWHV WR WKLVSLQ

DV ZHOO DV WKH LQWHUQDO ELDV UHVLVWRU XVHG IRU VHWWLQJ WKH

'$& UHIHUHQFH�

$9''$� $9''%� DQG $9''& VKRXOG EH FRQQHFWHG WR D

FRPPRQ VXSSO\ SODQH ZKLFK IRUPV D VXSSO\ � JURXQG

SODQH ZLWK WKH DQDORJ JURXQG SODQH� ,Q DGGLWLRQ� ORFDO

GHFRXSOLQJ� SUHIHUDEO\ D ��� P) KLJK IUHTXHQF\ FHUDPLF�

VKRXOG EH FRQQHFWHG EHWZHHQ HDFK $9'' SLQ DQG LWV

FORVHVW DQDORJ JURXQG�

2YHUYLHZ RI 2SHUDWLRQ

7KH 03���� LV FRPSRVHG RI WKUHH $'& FRQYHUWHUV ZLWK

G\QDPLF JDLQ DQG RIIVHW DQG JDPPD FRQWUROV� DORQJ ZLWK

WKHLU DVVRFLDWHG DQDORJ DQG GLJLWDO VXSSRUW FLUFXLWU\� 7KH

WKUHH FRQYHUWHUV DUH LQWHQGHG WR EH XVHG LQ D

VLPXOWDQHRXV VDPSOLQJ FRQILJXUDWLRQ� 7KH RQO\ H[WHUQDO

FLUFXLWU\ UHTXLUHG LV D UHIHUHQFH DQG LQSXW EXIIHUV�

7KH $'& *DLQ DQG 2IIVHW '$& LQSXWV� $'& RXWSXW GDWD�

DQG WKH $,1 VDPSOLQJ WLPH DUH UHODWHG WR WKH WKUHH FORFN

LQSXWV �&/.�� &/.�� &/.�� DV VKRZQ LQ )LJXUH �� 7R

VLPSOLI\ ERDUG OD\RXW� D GDWD SDVV�WKURXJK FRQILJXUDWLRQ

DQG PX[ LV SURYLGHG WR DOORZ EL�GLUHFWLRQDO

FRPPXQLFDWLRQ EHWZHHQ WKH $'& GDWD SRUW DQG HDFK RI

WKH '$& ,�2 SRUWV�

$ IDVW PRGH LV SURYLGHG� ZKHUH RQO\ WKH � $'&06%V DUH

SURGXFHG ZKLOH WKH UHPDLQLQJ GDWD LV VHW WR ��KH[��

$ ]HUR UHIHUHQFH YROWDJH LV SURYLGHG IRU HDFK FKDQQHO DQG

VKRXOG EH XVHG DV WKH JURXQG UHIHUHQFH IRU WKH DQDORJ

EXIIHU WR LQFUHDVH WKH QRLVH UHMHFWLRQ RI WKH RYHUDOO

V\VWHP� ,Q DSSOLFDWLRQV ZKLFK UHTXLUH UHMHFWLQJ D ELDV

OHYHO IURP WKH DQDORJ LQSXW� WKLV RXWSXW ZLWK WKH DGGLWLRQ RI

PLQRU FLUFXLWU\ FDQ EH XVHG WR UHMHFW WKH ELDV SUHVHQW

GXULQJ '&/ ��

$'& 6\VWHP 2YHUDOO 6HTXHQFH

$VVXPH WKDW GXULQJ WKH SUHYLRXV F\FOH� WKH YDOXHV IRU WKH

JDLQV DQG RIIVHWV QHHGHG IRU WKLV VDPSOH VHW KDYH EHHQ

ORDGHG LQWR WKH ILUVW '$& UHJLVWHUV� 7KLV GDWD LV ORDGHG LQWR

WKH VHFRQG '$& UHJLVWHUV IRU DOO � FKDQQHOV RQ WKH IDOOLQJ

HGJH RI &/.� DQG WKH '$&V EHJLQ WR VOHZ WR WKHLU ILQDO

YDOXH� $OO FKDQQHOV RI WKH $'& EHJLQ WUDFNLQJ $,1 DW WKLV

WLPH DV ZHOO�

7KH DQDORJ LQSXW VDPSOH IRU DOO WKUHH FKDQQHOV LV WDNHQ DW

WKH IDOOLQJ HGJH RI &/.� DIWHU WKH DSHUWXUH GHOD\ W$3�

$W WKH ULVLQJ HGJH RI &/.�� WKH &KDQQHO % JDLQ DQG RIIVHW

GDWD IRU WKH QH[W F\FOH LV ORDGHG LQWR WKH &KDQQHO % ILUVW

'$& UHJLVWHU� 7KH 06% FRPSDUDWRUV DUH DOVR HQDEOHG

DQG EHJLQ FRPSDULQJ DW WKLV WLPH� $W WKH ULVLQJ HGJH RI

&/.�� WKH 06% YDOXH LV ODWFKHG DQG WKH UDQJH IRU WKH

/6%V LV VHOHFWHG� 1RWH WKDW WKH LQWHUQDO JDLQ DQG RIIVHW

'$& PXVW EH VHWWOHG E\ WKLV WLPH LQ RUGHU IRU WKH 06%

YDOXH WR EH FRUUHFW� %HFDXVH DQ\ V\VWHPQRLVH SULRU WR WKH

ODWFKLQJ RI WKH FRPSDUDWRU RXWSXWV PD\ FDXVH HUURUV� LW LV

LPSRUWDQW WKDW WKH '$& GDWD IRU FKDQQHO & EH SUHVHQW DW

WKH '$& EXV DV ORQJ DV SRVVLEOH SULRU WR WKH ULVLQJ HGJH RI

&/.��

2Q WKH IDOOLQJ HGJH RI&/.�� WKH$'&GDWD IRU FKDQQHO % LV

RXWSXW WR WKH $'& GDWD EXV�

$W WKH ULVLQJ HGJH RI &/.�� WKH FKDQQHO & JDLQ DQG RIIVHW

GDWD IRU WKH QH[W F\FOH LV ORDGHG LQWR WKH FKDQQHO & ILUVW

'$& UHJLVWHU� 7KH /6% FRPSDUDWRUV KDYH EHHQ VHOHFWHG�

HQDEOHG DQG EHJLQ FRPSDULQJ DW WKLV WLPH� $W WKH ULVLQJ

HGJH RI &/.� WKH /6% YDOXH LV ODWFKHG� $V ZLWK WKH06%V

SUHYLRXVO\� DQ\ V\VWHP QRLVH SULRU WR WKH ODWFKLQJ RI WKH

FRPSDUDWRU RXWSXWV PD\ FDXVH HUURUV� 7KHUHIRUH� LW LV

LPSRUWDQW WKDW WKH '$& GDWD IRU FKDQQHO & EH SUHVHQW DW

WKH '$& EXV DV ORQJ DV SRVVLEOH SULRU WR WKH ULVLQJ HGJH RI

&/.��

'XULQJ WKH WLPH� ZKHQ DOO WKH &/. LQSXWV DUH KLJK DQG

GXULQJ WKH &/.� SHULRG� WKH 06% GDWD LV FRUUHFWHG LI

QHFHVVDU\ DQG WKHQ SURSDJDWHG DORQJ ZLWK WKH /6% GDWD

WR WKH $'& RXWSXW UHJLVWHUV� 2Q WKH QH[W IDOOLQJ HGJH RI

&/.�� WKH FKDQQHO $ GDWD LV HQDEOHG DW WKH RXWSXW SRUW�

6LQFH WKH DFWXDO $'& VDPSOHV DUH WDNHQ DW WKH IDOOLQJ

HGJH RI &/.�DIWHU W$3 GHOD\� GXULQJ WKLV SHULRG RI WLPH WKH

$'& LV WKH PRVW VHQVLWLYH WR QRLVH WUDQVLWLRQV IURP GLJLWDO
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FRPSRQHQWV� .HHS DOO GLJLWDO WUDQVLWLRQV ZLWKLQ WKH WLPH

ZLQGRZ DV IHZ DV SRVVLEOH� 7KH LQWHUQDO ORJLF WR WKH

03���� LQKLELWV WKH RXWSXWWLQJ RI GDWD SULRU WR WKH FULWLFDO

WLPLQJ SHULRGV XQWLO DIWHU W$3� %HFDXVH RI WKLV GHOD\� WKH

KROG WLPH RI WKH '$& GDWD PXVW EH DV ORQJ DV W$3 IRU

FHUWDLQ FDVHV�

7KH JDLQ DQG RIIVHW '$&V GDWD SDWKV DUH GRXEOH EXIIHUHG

VR WKDW WKH '$& GDWD FDQ EH VHTXHQWLDOO\ ORDGHG RQ WKH

IDOOLQJ HGJH RI HDFK RI WKH WKUHH FORFN LQSXWV &/.��������

7KH GDWD WR DOO RI WKH '$&V LV WKHQ VLPXOWDQHRXVO\

XSGDWHG RQ WKH IDOOLQJ HGJH RI &/.�� 7KLV WLPLQJ JLYHV WKH

$'& ODGGHU VXIILFLHQW WLPH WR VHWWOH SULRU WR WKH 06%V

FRPSDULQJ DJDLQVW WKH UHIHUHQFH ODGGHU� 7KH JDLQ DQG

RIIVHW '$& UHJLVWHUV DUH QRW UHVHW LQWHUQDOO\ XSRQ

SRZHU�XS� DQG WKHUHIRUH LQLWLDO JDLQ DQG RIIVHW YDOXHV

PXVW EH ZULWWHQ WR WKH SDUW XVLQJ WKH QRUPDO RSHUDWLRQ

VHTXHQFH SULRU WR LQLWLDWLQJ FRQYHUVLRQV� 7KH JDPPD

'$&V� XQOLNH WKH JDLQ DQG RIIVHW '$&V� DUH UHVHW WR ]HUR

�JDPPD ���� XSRQ SRZHU XS DQG GR QRW KDYH WR EH

LQLWLDWHG� $GGLWLRQDOO\� WKH LQWHUQDO FORFN UHJLVWHUV RI WKH

03���� DUH QRW UHVHW XSRQ SRZHU XS DQG WKHUHIRU DW OHDVW

RQH IXOO FORFN VHTXHQFH FRQVLVWLQJ RI &/.��� � DQG � LV

UHTXLUHG�

7KH'$&GDWD EXV FDQ EH GLVDEOHGDQG WKHGDWD SUHVHQW LQ

WKH '$& UHJLVWHUV SUHVHUYHG E\ PDNLQJ &175/� �

GXULQJ WKH FRQYHUVLRQ SURFHVV� 7KLV LV XVHIXO IRU WKHFDVHV

ZKHUH WKH JDLQ DQG RIIVHW '$&V GR QRW KDYH WR EH

FKDQJHG IRU HDFK FRQYHUVLRQ � 7R LQVXUH WKDW WKH GDWD LQ

WKH '$& UHJLVWHUV LV QRW FRUUXSWHG� &175/� VKRXOG RQO\

EH FKDQJHG GXULQJ WKH WLPH W��

7KH 03���� FDQ EH SXW LQWR D SRZHUHG�GRZQ PRGH E\

WDNLQJ DOO WKH LQSXW FORFNV ORZ VLPXOWDQHRXVO\� 'XULQJ

SRZHU�GRZQ WKH $'& FRPSDUDWRUV DUH SXW LQWR D ODWFKHG

VWDWH DQG WKH UHIHUHQFH DPSV DUH WXUQHG RII� WKHUHE\

UHGXFLQJ WKH $'& ODGGHU FXUUHQWV WR ]HUR� 7R LQVXUH WKDW

WKH FRPSDUDWRUV DUH LQ WKH SURSHU VWDWH GXULQJ SRZHU�RQ�

WKH FORFN LQSXWV VKRXOG EH EURXJKW KLJK LQ WKH FRUUHFW

RUGHU DV VKRZQ LQ )LJXUH ��� ,I WKH SRZHU�RQ VHTXHQFH

FDQQRW EH DGKHUHG WR� WKHQ WZR FRQYHUVLRQ F\FOHV VKRXOG

EH H[HFXWHG WR HQVXUH WKDW DOO RI WKH LQWHUQDO FRPSDUDWRU

DQG GDWD UHJLVWHUV DUH LQ WKH FRUUHFW VWDWH� %HFDXVH WKH

UHIHUHQFH DPSV DUH VKXW RII GXULQJ SRZHU�GRZQ� D GHOD\

RI ��PV VKRXOG EH LQFXUUHG WR OHW WKH UHIHUHQFH DPS VHWWOH

SULRU WR VWDUWLQJ $'& FRQYHUVLRQV�

)LJXUH ��� 3RZHU�'RZQ�8S 6HTXHQFH

&/. �

&/. �

&/. �

3RZHU
'RZQ

3RZHU 8S
6HTXHQFH

��� QV GHOD\V�

��PV

$'& &RQYHUW 0RGH

5HIHUHQFH 9ROWDJH

$ UHIHUHQFH YROWDJH RI 9''���� 9 LV LQWHUQDOO\ JHQHUDWHG

EHWZHHQ SLQV 5()3 DQG $*1' RI WKH 03����� )RU ORZ

QRLVH RSHUDWLRQ D ���P) FDSDFLWRU VKRXOG EH SODFHG

EHWZHHQ WKHVH WZR SLQV WR UHGXFH DQ\ QRLVH WKDW PD\ EH

SUHVHQW DW 5()3 SLQ� 7KH RSHUDWLRQ RI WKH 03���� ZLWK

H[WHUQDO UHIHUHQFH YROWDJHV FDQ EH LPSOHPHQWHG E\

DSSO\LQJ DQ H[WHUQDO UHIHUHQFH YROWDJH EHWZHHQ 5()3

DQG $*1'� 7KH LQSXW LPSHGDQFH RI 5()3 LV W\SLFDOO\

���.� VR LW LW HDVLO\ GULYHQ ZLWK PRVW FRPPRQO\ XVHG RS

DPSV�

5HIHUHQFH /DGGHU 7HVW 0RGH

7KH LQWHUQDO ]HUR DQG IXOO VFDOH YROWDJH RI WKH$'&� DVZHOO

DV WKH JDPPD WDS YROWDJHV� FDQ EH PHDVXUHG E\ SODFLQJ

WKH03���� LQWR WKH '$& WHVW PRGHZKLFK LV EXLOW LQWR WKH

SDUW� 7KLV IHDWXUH FDQ EH XVHG WR FKHFN WKH UHIHUHQFH WDS

YROWDJHV LQ RUGHU WR FDOLEUDWH RXW DQ\ GLIIHUHQFHV IURP

LGHDO YDOXHV� 7KH03���� LV SODFHG LQWR WKH WHVW PRGH E\

VHWWLQJ WKH FRQWURO ELWV WR ��� DV VKRZQ LQ 7DEOH �� :KHQ

LQ WKH '$& WHVW PRGH WKH $'& RXWSXWV DUH FRQQHFWHG WR

WKH $'& UHIHUHQFH ODGGHU XVLQJ D PX[� 7KH &/. LQSXWV

FRQWURO WKH PX[ DGGUHVV VHOHFW ZKLFK ODGGHU WDS WR EH

FRQQHFWHG WR WKH $'& RXWSXW ELWV DV VKRZQ LQ 7DEOH ��

7KH $'& LV QRW RSHUDWLRQDO GXULQJ '$& WHVWLQJ�
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