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- )XOO\ ,QWHJUDWHG 5HFHLYH ,QWHUIDFH IRU (� 6LJQDOV

- ,QWHJUDWHG (TXDOL]DWLRQ �2SWLRQDO� DQG 7LPLQJ

5HFRYHU\

- /RVV�RI�6LJQDO DQG /RVV�RI�/RFN $ODUPV

- 9DULDEOH ,QSXW 6HQVLWLYLW\ &RQWURO

- �9 3RZHU 6XSSO\

- &RPSOLDQW ZLWK *����� *���� DQG *����

6SHFLILFDWLRQV

$33/,&$7,216

- ,QWHUIDFH WR (� 1HWZRUNV

- &68�'68 (TXLSPHQW

- 3&0 7HVW (TXLSPHQW

- )LEHU 2SWLF 7HUPLQDOV

- 0XOWLSOH[HUV

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

7KH ;5�7����( (� ,QWHJUDWHG /LQH 5HFHLYHU LV D IXOO\

LQWHJUDWHG UHFHLYH LQWHUIDFH WKDW WHUPLQDWHV D ELSRODU (�

��������0ESV� VLJQDO WUDQVPLWWHG RYHU FRD[LDO FDEOH�

7KLV GHYLFH FDQ EH XVHG ZLWK WKH ;5�7���� ,QWHJUDWHG

/LQH 7UDQVPLWWHU �6HH )LJXUH �� ��

7KH GHYLFH SURYLGHV WKH IXQFWLRQV RI UHFHLYH HTXDOL]DWLRQ

�RSWLRQDO�� DXWRPDWLF�JDLQ FRQWURO �$*&�� FORFN�UHFRYHU\

DQG GDWD UHWLPLQJ� ORVV�RI�VLJQDO DQG ORVV�RI�IUHTXHQF\�

ORFN GHWHFWLRQ� 7KH GLJLWDO V\VWHP LQWHUIDFH LV GXDO�UDLO�

ZLWK UHFHLYHG SRVLWLYH DQG QHJDWLYH �V DSSHDULQJ DV

XQLSRODU GLJLWDO VLJQDOV RQ VHSDUDWH RXWSXW OHDGV� 7KH

RQ�FKLS HTXDOL]HU LV GHVLJQHG IRU FDEOH ORVVHV RI � WR ��

G%� 7KH UHFHLYH LQSXW KDV D YDULDEOH LQSXW VHQVLWLYLW\

FRQWURO� SURYLGLQJ WKUHH GLIIHUHQW VHQVLWLYLW\ VHWWLQJV� +LJK

LQSXW VHQVLWLYLW\ DOORZV IRU VLJQLILFDQW DPRXQWV RI IODW ORVV

RU IRU XVH ZLWK LQSXW VLJQDOV DW WKH PRQLWRU OHYHO� )LJXUH �

VKRZV WKH EORFN GLDJUDP RI WKH GHYLFH�

7KH ;5�7����( GHYLFH LV PDQXIDFWXUHG E\ XVLQJ OLQHDU

&026 WHFKQRORJ\� 7KH ;5�7����( LV DYDLODEOH LQ HLWKHU

D ���SLQ SODVWLF ',3 RU ���SLQ SODVWLF 62- SDFNDJH IRU

VXUIDFH PRXQWLQJ� $ SLQ FRPSDWLEOH YHUVLRQ LV DYDLODEOH

IRU '6� RU 676�� DSSOLFDWLRQV� 3OHDVH UHIHU WR WKH

;5�7���� GDWDVKHHW�

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

3DUW 1R� 3DFNDJH
2SHUDWLQJ

7HPSHUDWXUH 5DQJH

;5�7������(,3 �� /HDG ��� 0LO 3',3 ���qq& WR ���qq&

;5�7������(,: �� - /HDG ��� 0LO -('(& 62- ���qq& WR ���qq&
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53'$7$
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(;&/.
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5,1
70&�

/3)�

/3)�

70&�

5/26

5/2/

9''&*1''

9'''*1'&

�� /HDG 3',3 ������µ�

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

3LQ � 6\PERO 7\SH 'HVFULSWLRQ

� *1'$ $QDORJ *URXQG�

� 5,1 , 5HFHLYH ,QSXW� 8QEDODQFHG DQDORJ UHFHLYH LQSXW�

��� 70&��70&� , 7HVW 0RGH &RQWURO � DQG �� ,QWHUQDO WHVW PRGHV DUH HQDEOHG ZLWKLQ WKH GHYLFH E\ XVLQJ

70&� DQG 70&�� 8VHUV PXVW WLH WKHVH SLQV WR WKH JURXQG SODQH�

��� /3)��/3)� , 3// )LOWHU � DQG �� $Q H[WHUQDO FDSDFLWRU ����P)����� LV FRQQHFWHG EHWZHHQ WKHVH
SLQV �6HH )LJXUH � ��

� 5/26 2 5HFHLYH /RVV�RI�6LJQDO� 7KLV SLQ LV VHW KLJK RQ ORVV RI VLJQDO DW WKH UHFHLYH LQSXW�

� 5/2/ 2 5HFHLYH 3// /RVV�RI�/RFN� 7KLV SLQ LV VHW KLJK RQ ORVV RI 3// IUHTXHQF\ ORFN�

� *1'' 'LJLWDO *URXQG IRU 3// &ORFN� *URXQG OHDG IRU DOO FLUFXLWU\ UXQQLQJ V\QFKURQRXVO\ ZLWK
3// FORFN�

�� *1'& 'LJLWDO *URXQG IRU (;&/.� *URXQG OHDG IRU DOO FLUFXLWU\ UXQQLQJ V\QFKURQRXVO\ ZLWK
(;&/.�

�� 9''' �9 'LJLWDO 6XSSO\ ������ IRU 3// &ORFN� 3RZHU IRU DOO FLUFXLWU\ UXQQLQJ V\QFKURQRXVO\
ZLWK 3// FORFN�

�� 9''& �9 'LJLWDO 6XSSO\ ������ IRU (;&/.� 3RZHU IRU DOO FLUFXLWU\ UXQQLQJ V\QFKURQRXVO\ ZLWK
(;&/.�

�� (;&/. , ([WHUQDO 5HIHUHQFH &ORFN� $ YDOLG (� �������0+]����SSP� FORFN PXVW EH SURYLGHG
DW WKLV LQSXW� 7KH GXW\ F\FOH RI (;&/.� UHIHUHQFHG WR 9''�� OHYHOV� PXVW EH ��������

�� 5&/. 2 5HFHLYH &ORFN� 5HFRYHUHG FORFN VLJQDO WR WKH WHUPLQDO HTXLSPHQW�

�� 51'$7$ 2 5HFHLYH 1HJDWLYH 'DWD� 1HJDWLYH SXOVH GDWD RXWSXW WR WKH WHUPLQDO HTXLSPHQW�

�� 53'$7$ 2 5HFHLYH 3RVLWLYH 'DWD� 3RVLWLYH SXOVH GDWD RXWSXW WR WKH WHUPLQDO HTXLSPHQW�

�� ,&7 , 2XWSXW ,Q�&LUFXLW 7HVW &RQWURO �$FWLYH�/RZ�� ,I ,&7 LV IRUFHG ORZ� DOO GLJLWDO RXWSXW SLQV
�5&/.� 53'$7$� 51'$7$� 5/26� 5/2/� DUH SODFHG LQ D KLJK�,PSHGDQFH VWDWH WR DOORZ
IRU LQ�FLUFXLW WHVWLQJ�

�� 5(4% , 5HFHLYH (TXDOL]DWLRQ %\SDVV� $ KLJK RQ WKLV SLQ E\ SDVVHV WKH LQWHUQDO HTXDOL]HU� $ ORZ
SODFHV WKH HTXDOL]HU LQ WKH GDWD SDWK�

�� /267+5 , /RVV�RI�6LJQDO 7KUHVKROG &RQWURO� 7KH YROWDJH IRUFHG RQ WKLV SLQ FRQWUROV WKH LQSXW
ORVV�RI�VLJQDO WKUHVKROG� 7KUHH VHWWLQJV DUH SURYLGHG E\ IRUFLQJ *1'� 9''��� RU 9'' DW
/267+5�

�� 9''$ � 9 $QDORJ 6XSSO\ �������



;5�7����(

�

5HY� ����

'& (/(&75,&$/ &+$5$&7(5,67,&6

7HVW &RQGLWLRQV� ���q&{ 7$ { ���q&� 9''  �9����
7\SLFDO YDOXHV DUH IRU 9''  ���9� ��q&� DQG UDQGRP GDWD� 0D[LPXP YDOXHV IRU 9''  ���9 DW ��q& DOO �V
GDWD�

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

(OHFWULFDO &KDUDFWHULVWLFV

,'' 3RZHU 6XSSO\ &XUUHQW
5(4% �
5(4% �

��
��

���
���

P$
P$

/RJLFDO ,QWHUIDFH &KDUDFWHULVWLFV

9,/
9,+

,QSXW 9ROWDJH
/RZ
+LJK

*1''
9'''
����

���
9'''

9
9

92/
92+

2XWSXW 9ROWDJH
/RZ
+LJK

*1''
9'''
����

���
9'''

9
9

����P$
���P$

&, ,QSXW &DSDFLWDQFH �� S)

&/ /RDG &DSDFLWDQFH �� S)

,/ ,QSXW /HDNDJH ���

����
��
���

��

���
���
��

P$

P$
P$
P$

���� WR 9'' ����9 �DOO LQSXW SLQV
H[FHSW � DQG ���
�9 �SLQ ���
9'' �SLQ ��
*1' �SLQ ��

6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH

$%62/87( 0$;,080 5$7,1*6

3RZHU 6XSSO\ ����9 WR ����9� � � � � � � � � � � � � � � � � � � � �

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

9ROWDJH DW DQ\ 3LQ ����9 WR 9'' ����9� � � � � � � � � � � � �

3RZHU 'LVVLSDWLRQ ���P:� � � � � � � � � � � � � � � � � � � � � � �

0D[LPXP $OORZDEOH 9ROWDJHV �5,1�
ZLWK 5HVSHFW WR *1' ����9 WR ��9� � � � � � � � � � � � � � �
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7UDQVPLWWHU

6\VWHP $

;5�7����(

6\VWHP %

)LJXUH �� $SSOLFDWLRQ 'LDJUDP

;5�7����( ;5�7����
7UDQVPLWWHU

&RD[LDO &DEOH
��:

�G% � ��G%

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

5HFHLYH 3DWK &RQILJXUDWLRQV

7KH GLDJUDP LQ )LJXUH � VKRZV D W\SLFDO V\VWHP

DSSOLFDWLRQ IRU WKH ;5�7����( GHYLFH� ,Q WKH UHFHLYH

VLJQDO SDWK �VHH )LJXUH ��� WKH LQWHUQDO HTXDOL]HU FDQ EH

LQFOXGHG E\ VHWWLQJ 5(4% � RU E\SDVV E\ VHWWLQJ

5(4% �� 7KH HTXDOL]HU E\SDVV RSWLRQ DOORZV HDV\

LQWHUIDFLQJ RI WKH;5�7����(GHYLFH LQWR V\VWHPVDOUHDG\

FRQWDLQLQJ H[WHUQDO HTXDOL]HUV� )LJXUH � LOOXVWUDWHV WKH

UHFHLYH SDWK RSWLRQ IRU WZR VHSDUDWHV FDVHV�

,Q FDVH �� WKH VLJQDO IURP WKH FRD[LDO FDEOH IHHGV GLUHFWO\

LQWR WKH 5,1 LQSXW� ,Q WKLV PRGH� WKH XVHU VKRXOG VHW

5(4% �� HQJDJLQJ WKH HTXDOL]HU LQ WKH GDWD SDWK LI WKH

FDEOH ORVV LV JUHDWHU WKDQ �G%� ,I WKH FDEOH ORVV LV OHVV WKDQ

�G%� WKH HTXDOL]HU LV E\SDVVHG E\ VHWWLQJ 5(4% ��

,Q FDVH �� DQ H[WHUQDO OLQH DQG HTXDOL]HU QHWZRUN

SUHFHGHV WKH ;5�7����(GHYLFH� ,Q WKLVPRGH� WKH VLJQDO

DW 5,1 LV DOUHDG\ HTXDOL]HG� DQG WKH RQ�FKLS HTXDOL]HU

VKRXOG EH E\SDVVHG E\ VHWWLQJ5(4%� �� ,Q ERWK FDVH �

DQG FDVH �� WKH VLJQDO DW 5,1 PXVW PHHW WKH DPSOLWXGH

OLPLWV GHVFULEHG LQ 7DEOH ��

7KH UHFRPPHQGHG UHFHLYH WHUPLQDWLRQ LV DOVR VKRZQ LQ

)LJXUH �� 7KH ��: UHVLVWRU WHUPLQDWHV WKH FRD[LDO FDEOH

ZLWK LWV FKDUDFWHULVWLF LPSHGDQFH� ,Q )LJXUH � FDVH �� LI

WKH IL[HG HTXDOL]HU LQFOXGHV WKH OLQH WHUPLQDWLRQ� WKH ��:

UHVLVWRU LV QRW UHTXLUHG� 7KH VLJQDO LV $& FRXSOHG WKURXJK

WKH ����P) FDSDFLWRU WR 5,1� 7KH '& ELDV DW 5,1 LV

JHQHUDWHG LQWHUQDOO\� 7KH LQSXW FDSDFLWDQFH DW WKH 5 ,1 SLQ

LV W\SLFDOO\ ���S) �62- SDFNDJH� DQG ���S) �',3

SDFNDJH��

3XOVH 0DVN DW WKH ������ 0ESV ,QWHUIDFH

7DEOH � VKRZV WKH SXOVH VSHFLILFDWLRQV DW WKH WUDQVPLWWHU

RXWSXW SRUW DQG )LJXUH � VKRZV WKH SXOVH PDVN

UHTXLUHPHQW IRU (� DV UHFRPPHQGHG LQ *�����

5(4% /267+5
0LQLPXP 6LJQDO

8QLW�5(4% /267+5
62-� ',3

8QLW�

� � �� ��� P9 SN

9''�� �� �� P9 SN

9'' �� �� P9 SN

� � �� ��� P9 SN

9''�� �� ��� P9 SN

9'' �� ��� P9 SN

1RWHV
�0D[LPXP LQSXW DPSOLWXGH XQGHU DOO FRQGLWLRQV LV ��� 9SN
�7KH 62- GHYLFH SHUIRUPDQFH LV HQKDQFHG E\ GHFUHDVHG
SDFNDJH SDUDVLWLFV�

�$OWKRXJK V\VWHP GHVLJQHUV W\SLFDOO\ XVH SRZHU LQ G%P WR
GHVFULEH LQSXW OHYHOV� WKH ;5�7����( UHVSRQGV WR SHDN LQSXW
VLJQDO DPSOLWXGH� 7KHUHIRUH� WKH ;5�7����( LQSXW VLJQDO
OLPLWV DUH JLYHQ LQ P9 SN�

7DEOH �� 5HFHLYH ,QSXW 6LJQDO $PSOLWXGH

5HTXLUHPHQWV·
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/LQH 7HUPLQDWLRQ DQG ,QSXW &DSDFLWDQFH

7KH UHFRPPHQGHG UHFHLYH WHUPLQDWLRQ LV VKRZQ LQ

)LJXUH �� 7KH ��: UHVLVWRU WHUPLQDWHV WKH FRD[LDO FDEOH

ZLWK LWV FKDUDFWHULVWLF LPSHGDQFH� 7KH ����P) FDSDFLWRU

WR 5,1 FRXSOHV WKH VLJQDO LQWR WKH UHFHLYH LQSXW ZLWKRXW

GLVWXUELQJ WKH LQWHUQDOO\ JHQHUDWHG '& ELDV OHYHO SUHVHQW

RQ5,1� 7KH LQSXW FDSDFLWDQFHDW WKH5,1 SLQ LV ���S) �62-

SDFNDJH� DQG ���S) �',3 SDFNDJH��

([WHUQDO /RRS )LOWHU &DSDFLWRU

)LJXUH � VKRZV WKH FRQQHFWLRQ WR DQ H[WHUQDO ���P)

FDSDFLWRU DW WKH /3)��/3)� SLQV� 7KLV FDSDFLWRU LV SDUW RI

WKH 3// ILOWHU� $ QRQ�SRODUL]HG� ORZ�OHDNDJH FDSDFLWRU

VKRXOG EH XVHG� $ FHUDPLF FDSDFLWRU ZLWK WKH YDOXH ���P)

���� LV DFFHSWDEOH�

([LVWLQJ
2II�FKLS
1HWZRUNV����� IW�&$6( ��

'

6

;

��� IW�
/%2

&ORVHG IRU

��

����P)

���P)5,1

5(4%
/3)�

/3)�

;5�7����

&$6( ��
����� IW�

5,1

;5�7����

5(4%'

6

;

����P)

��

���P)

/3)�

/3)�

�

�

)L[HG
(TXDOL]HU

)LJXUH �� 5HFHLYHU &RQILJXUDWLRQ

���ï��� IW�
RI &DEOH

7,0,1* 5(&29(5<

2XWSXW -LWWHU

7KH WRWDO MLWWHU DSSHDULQJ RQ WKH 5&/. RXWSXW GXULQJ

QRUPDO RSHUDWLRQ FRQVLVWV RI WZR FRPSRQHQWV� )LUVW�

VRPH MLWWHU DSSHDUV RQ 5&/. EHFDXVH RI MLWWHU RQ WKH

LQFRPLQJ VLJQDO� �7KH QH[W VHFWLRQ GLVFXVVHV WKH MLWWHU

WUDQVIHU FKDUDFWHULVWLF� ZKLFK GHVFULEHV WKH UHODWLRQVKLS

EHWZHHQ LQSXW DQG RXWSXW MLWWHU�� 6HFRQG� QRLVH VRXUFHV

ZLWKLQ WKH ;5�7����( GHYLFH RU QRLVH VRXUFHV WKDW DUH

FRXSOHG LQWR WKH GHYLFH WKURXJK WKH SRZHU VXSSOLHV FUHDWH
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MLWWHU RQ 5&/.� 7KH PDJQLWXGH RI WKLV LQWHUQDOO\

JHQHUDWHG MLWWHU LV D IXQFWLRQ RI WKH 3// EDQGZLGWK� ZKLFK

LQ WXUQ LV D IXQFWLRQ RI WKH LQSXW �V GHQVLW\� )RU KLJKHU �V

GHQVLWLHV� WKH DPRXQW RI JHQHUDWHG MLWWHU GHFUHDVHV�

*HQHUDWHG MLWWHU DOVR GHSHQGV RQ WKH TXDOLW\ RI WKH SRZHU

VXSSO\ E\SDVVLQJ QHWZRUNV XVHG� )LJXUH � VKRZV WKH

VXJJHVWHG E\SDVVLQJ QHWZRUN� DQG 7DEOH � OLVWV WKH

W\SLFDO JHQHUDWHG MLWWHU SHUIRUPDQFH DFKLHYDEOH ZLWK WKLV

QHWZRUN�

���

����QV

������ � ������

&&,77������

���

���

����QV

������ � �����

���

���

�

���

���

9

���

���

��� ���

��QV

������ � �����

����QV

������ � �����

�����QV

����QV

������ � �����

1RPLQDO SXOVH

)LJXUH �� 3XOVH 0DVN DW WKH ������ 0ELW�V ,QWHUIDFH

3DUDPHWHU 9DOXH

3XOVH 6KDSH �1RPLQDOO\ 5HFWDQJXODU� $OO PDUNV RI D YDOLG VLJQDO PXVW FRQIRUP ZLWK WKH PDVN �VHH
)LJXUH ��� LUUHVSHFWLYH RI WKH VLJQ�

3DLU�V� LQ (DFK 'LUHFWLRQ 2QH &RD[LDO 3DLU

7HVW /RDG ,PSHGDQFH ��: 5HVLVWLYH

1RPLQDO 3HDN 9ROWDJH RI D 0DUN �3XOVH� ���9

3HDN 9ROWDJH RI D 6SDFH �1R 3XOVH� �9� ���9

1RPLQDO 3XOVH :LGWK �����QV

5DWLR RI WKH $PSOLWXGHV RI 3RVLWLYH DQG 1HJDWLYH 3XOVHV DW
WKH &HQWHU RI D 3XOVH ,QWHUYDO

���� WR ����

5DWLR RI WKH :LGWKV RI 3RVLWLYH DQG 1HJDWLYH 3XOVHV DW WKH
1RPLQDO +DOI $PSOLWXGH

���� WR ����

7DEOH �� (� 3XOVH 6SHFLILFDWLRQ DW WKH 7UDQVPLWWHU 2XWSXW 3RUW
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-LWWHU 7UDQVIHU &KDUDFWHULVWLF

7KH MLWWHU WUDQVIHU FKDUDFWHULVWLF LQGLFDWHV WKH IUDFWLRQ RI

LQSXW MLWWHU WKDW UHDFKHV WKH 5&/. RXWSXW DV D IXQFWLRQ RI

LQSXW MLWWHU IUHTXHQF\� 7DEOH � VKRZV LPSRUWDQW MLWWHU

WUDQVIHU FKDUDFWHULVWLFV SDUDPHWHUV� )LJXUH � DOVR VKRZV

D W\SLFDO FKDUDFWHULVWLF� ZLWK WKH RSHUDWLQJ FRQGLWLRQV DV

GHVFULEHG LQ 7DEOH �� $OWKRXJK VWDQGDUG GRFXPHQWV GR

QRW VSHFLI\ MLWWHU WUDQVIHU FKDUDFWHULVWLF UHTXLUHPHQWV� WKH

;5�7����( GHYLFH LQIRUPDWLRQ LV SURYLGHG KHUH WR DVVLVW

LQ HYDOXDWLRQ RI WKH GHYLFH�

3DUDPHWHU 7\S� 0D[� 8QLW

*HQHUDWHG -LWWHU�

$OO �V SDWWHU ��� QV SHDN�WR�SHDN$OO��V SDWWHU

5HSHWLWLYH ����

���

���

QV SHDN�WR�SHDN

QV SHDN�WR�SHDN5HSHWLWLYH ����

SDWWHUQ

S S

-LWWHU 7UDQVIHU
&KDUDFWHULVWLF�&KDUDFWHULVWLF�

3HDNLQJ ���� ��� G%J

I �G%
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��qq&�

7DEOH �� *HQHUDWHG -LWWHU DQG -LWWHU 7UDQVIHU

&KDUDFWHULVWLFV

-LWWHU $FFRPPRGDWLRQ

8QGHU DOO DOORZDEOH RSHUDWLQJ FRQGLWLRQV� WKH MLWWHU

DFFRPPRGDWLRQ RI WKH ;5�7����( GHYLFH H[FHHGV WKH

OLPLWV IRU HUURU�IUHH RSHUDWLRQ �%(5 � �(���� 7KH W\SLFDO

�9''  �9� 7  ��q&� (� QRPLQDO VLJQDO OHYHO� MLWWHU

DFFRPPRGDWLRQ RI WKH GHYLFH LV VKRZQ LQ )LJXUH ��
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)DOVH�/RFN ,PPXQLW\

)DOVH�ORFN LV GHILQHG DV WKH FRQGLWLRQ ZKHUH D 3//

UHFRYHUHG FORFN REWDLQV VWDEOH SKDVH�ORFN DW D IUHTXHQF\

QRW HTXDO WR WKH LQFRPLQJ GDWD UDWH� 7KH ;5�7����(

GHYLFH XVHV D FRPELQDWLRQ IUHTXHQF\�SKDVH�ORFN

DUFKLWHFWXUH WR SUHYHQW IDOVH�ORFN� $Q RQ�FKLS IUHTXHQF\

FRPSDUDWRU FRQWLQXRXVO\ FRPSDUHV WKH(;&/.UHIHUHQFH

WR WKH 3// FORFN� ,I WKH IUHTXHQF\ GLIIHUHQFH EHWZHHQ WKH

(;&/. DQG 3// FORFN H[FHHGV DSSUR[LPDWHO\ ����� RI

(;&/.� FRUUHFWLRQ FLUFXLWU\ DFWV WR IRUFH UH�DFTXLVLWLRQ RI

WKH SURSHU IUHTXHQF\ DQG SKDVH�

$FTXLVLWLRQ 7LPH

,I D YDOLG LQSXW VLJQDO LV DVVXPHG WR EH DOUHDG\ SUHVHQW DW

5,1� WKHPD[LPXP WLPH EHWZHHQ WKH DSSOLFDWLRQ RI GHYLFH

SRZHU DQG HUURU�IUHH RSHUDWLRQ LV �� PV� ,I SRZHU KDV

DOUHDG\ EHHQ DSSOLHG� WKH LQWHUYDO EHWZHHQ WKH DSSOLFDWLRQ

RI YDOLG GDWD DQG HUURU�IUHH RSHUDWLRQ LV � PV�

/RVV�RI�/RFN ,QGLFDWLRQ

$V VWDWHG DERYH� WKH3// DFTXLVLWLRQDLG FLUFXLWU\PRQLWRUV

WKH 3// FORFN IUHTXHQF\ UHODWLYH WR WKH (;&/. IUHTXHQF\�

7KH DFTXLVLWLRQ FLUFXLW DOVR PRQLWRUV WKH UHVXPHG GDWD WR

GHWHFW SRVVLEOH SKDVH�ORFN ZKLFK LV ���q RXW RI D QRUPDO

SKDVH DOLJQPHQW� 7KH 5/2/ DODUP LV DFWLYDWHG LI HLWKHU RU

ERWK RI WKH IROORZLQJ FRQGLWLRQV H[LVW�

� 7KH GLIIHUHQFH EHWZHHQ WKH 3// FORFN DQG WKH

(;&/.)UHTXHQF\ H[FHHGV DSSUR[LPDWHO\� �����

� 7KH UHWLPHG GDWD LV ���q RXW RI QRUPDO SKDVH

DOLJQPHQW�

$ KLJK 5/2/ RXWSXW LQGLFDWHV WKDW WKH DFTXLVLWLRQ FLUFXLW LV

ZRUNLQJ WR EULQJ WKH 3// LQWR SURSHU IUHTXHQF\ ORFN�

5/2/ UHPDLQV KLJK XQWLO IUHTXHQF\ ORFN KDV RFFXUUHG�

KRZHYHU� WKH PLQLPXP 5/2/ SXOVH ZLGWK LV �� FORFN

F\FOHV�

'DWD

5DWH 5(4% /267+5

7KUHVKROG

8QLW5DWH 5(4% /267+5
0LQ� 0D[�

8QLW

� � �� ��� P9 SN

(� 9''�� �� ��� P9 SN

������

0E

9'' �� �� P9 SN

0ESV
� � �� ��� P9 SN

9''�� �� ��� P9 SN

9'' �� �� P9 SN

1RWHV

ï 7KH 5/26 DODUP LV DQ LQGLFDWLRQ RI WKH SUHVHQFH RI DQ LQSXW
VLJQDO� QRW D ELW HUURU UDWH LQGLFDWLRQ� 7DEOH � JLYHV WKH
PLQLPXP LQSXW DPSOLWXGH QHHGHG IRU HUURU�IUHH RSHUDWLRQ
�%(5��(���� ,QGHSHQGHQW RI WKH 5/26 VWDWH� WKH GHYLFH ZLOO
DWWHPSW WR UHFRYHU FRUUHFW WLPLQJ DQG GDWD�

ï 7KH 5/26 ORZ�WR�KLJK WUDQVLWLRQ W\SLFDOO\ RFFXUV �G% EHORZ
WKH KLJK�WR�ORZ WUDQVLWLRQ�

7DEOH �� $QDORJ /RVV�RI�6LJQDO 7KUHVKROGV

/RVV�RI�6LJQDO 'HWHFWLRQ

)LJXUH � VKRZV WKDW DQDORJ DQG GLJLWDO PHWKRGV RI

ORVV�RI�VLJQDO �/26� GHWHFWLRQ DUH FRPELQHG WR FUHDWH WKH

5/26 DODUP RXWSXW� 5/26 LV VHW LI HLWKHU WKH DQDORJ RU

GLJLWDO GHWHFWLRQ FLUFXLWU\ LQGLFDWHV /26 KDV RFFXUUHG�

$QDORJ 'HWHFWLRQ

7KH DQDORJ /26 GHWHFWRU PRQLWRUV WKH SHDN LQSXW VLJQDO

DPSOLWXGH� 5/26 PDNHV D KLJK�WR�ORZ WUDQVLWLRQ �LQSXW

VLJQDO UHJDLQHG� ZKHQ WKH LQSXW VLJQDO DPSOLWXGH H[FHHGV

WKH ORVV�RI VLJQDO WKUHVKROG GHILQHG LQ 7DEOH �� 7KH5/26

ORZ�WR�KLJK WUDQVLWLRQ �LQSXW VLJQDO ORVV� RFFXUV DW D OHYHO

W\SLFDOO\ ��� G%EHORZ WKH KLJK�WR�ORZ WUDQVLWLRQ OHYHO� 7KH

K\VWHUHVLV SUHYHQWV 5/26 FKDWWHULQJ� 2QFH VHW� WKH

5/26 DODUP UHPDLQV KLJK IRU DW OHDVW �� FORFN F\FOHV�

DOORZLQJ IRU V\VWHP GHWHFWLRQ RI D /26 FRQGLWLRQ ZLWKRXW

WKH XVH RI DQ H[WHUQDO DODUP ODWFK�

7R DOORZ IRU YDU\LQJ OHYHOV RI QRLVH DQG FURVVWDON LQ

GLIIHUHQW DSSOLFDWLRQV� WKUHH ORVV�RI�VLJQDO WKUHVKROG

VHWWLQJV DUH DYDLODEOH XVLQJ WKH /267+5 SLQ� 6HWWLQJ

/267+5  9'' SURYLGHV WKH ORZHVW ORVV�RI�VLJQDO

WKUHVKROG� /267+5 9'' �� �FDQ EH SURGXFHG XVLQJ WZR

��N:���� UHVLVWRU DV D YROWDJH GLYLGHU EHWZHHQ 9'''

DQG *1''� SURYLGHV DQ LQWHUPHGLDWH WKUHVKROG�

/267+5  *1' SURYLGHV WKH KLJKHVW WKUHVKROG� 7KH

/267+5 SLQ PXVW EH VHW WR LWV GHVLUHG YDOXH DW SRZHU XS

DQG PXVW QRW EH FKDQJHG GXULQJ RSHUDWLRQ�
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$WWHQXDWRU

&DEOH
2YHU 9ROWDJH
3URWHFWLRQ

;5�7����
(UURU

URRW I

� WR ��G%
DW ����� N+]

�� G% PD[

�
'HWHFWRU

)LJXUH �� 7HVW 6HW�8S IRU ,QWHUIHUHQFH ,PPXQLW\ 5HTXLUHPHQWV

'LJLWDO 'HWHFWLRQ

,Q DGGLWLRQ WR WKH VLJQDO DPSOLWXGH PRQLWRULQJ RI WKH

DQDORJ /26 GHWHFWRU� WKH GLJLWDO /26 GHWHFWRU PRQLWRUV

WKH UHFRYHUHG GDWD �V GHQVLW\� 7KH 5/26 DODUP JRHV

KLJK LI ��� ��� RU PRUH FRQVHFXWLYH �V RFFXU LQ WKH

UHFHLYH GDWD VWUHDP� 7KH DODUP JRHV ORZ ZKHQ DW OHDVW

HLJKW �V RFFXU LQ D VWULQJ RI �� FRQVHFXWLYH ELWV� 7KLV

K\VWHUHVLV PLQLPL]HV 5/26 FKDWWHULQJ DQG JXDUDQWHHV D

PLQLPXP 5/26 SXOVH ZLGWK RI �� FORFN F\FOHV�

1RWH

5/26 FKDWWHU FDQ VWLOO RFFXU� :KHQ 5(4%  �� LQSXW VLJQDO

OHYHOV DERYH WKHDQDORJ/26 WKUHVKROG FDQ VWLOO EH ORZHQRXJK WR

UHVXOW LQ D KLJK ELW HUURU UDWH� 7KH UHVXOWDQW GDWD VWUHDP

�FRQWDLQLQJ HUURUV� FDQ WHPSRUDULO\ DFWLYDWH WKH GLJLWDO /26

GHWHFWRU� DQG5/26FKDWWHU FDQRFFXU� 7KHUHIRUH� 5/26VKRXOG

QRW EH XVHG DV D ELW HUURU UDWH PRQLWRU� 5/26 FKDWWHU FDQ DOVR

RFFXU ZKHQ 5/2/ LV DFWLYDWHG �KLJK��

3KDVH +LWV

,Q UHVSRQVH WR D ���q SKDVH KLW LQ WKH LQSXW GDWD� WKH

;5�7����( UHWXUQV WR HUURU�IUHH RSHUDWLRQ LQ OHVV WKDQ

�PV� 'XULQJ WKH UHDFTXLVLWLRQ WLPH� 5/26 PD\

WHPSRUDULO\ EH LQGLFDWHG�

5HFRYHUHG &ORFN DQG 'DWD 7LPLQJ

7DEOH � DQG )LJXUH � VXPPDUL]H WKH WLPLQJ UHODWLRQVKLSV

EHWZHHQ WKH KLJK�VSHHG ORJLF VLJQDOV 5&/.� 53'$7$�

DQG 51'$7$� $OO GXW\ F\FOH DQG WLPLQJ UHODWLRQVKLSV DUH

UHIHUHQFHG WR 9''�� WKUHVKROG OHYHO� 53'$7$ DQG

51'$7$FKDQJH RQ WKH ULVLQJ HGJH RI5&/.DQG DUH YDOLG

GXULQJ WKH IDOOLQJ HGJH RI 5&/.� $ SRVLWLYH SXOVH DW 5 ,1

FUHDWHV DQG KLJK OHYHO RQ 53'$7$ DQG D ORZ OHYHO RQ

51'$7$� $ QHJDWLYH SXOVH FUHDWHV D KLJK OHYHO RQ

51'$7$DQG D ORZ OHYHO RQ53'$7$� DQG D UHFHLYHG ]HUR

SURGXFHV ORZ OHYHOV RQ ERWK 53'$7$ DQG 51'$7$�

3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW

$WWHQXDWRU ��� ��� G%

7DEOH �� ,QWHUIHUHQFH 5HTXLUHPHQW

,QWHUIHUHQFH ,PPXQLW\

7KH ;5�7����( FRPSOLHV ZLWK WKH LQWHUIHUHQFH WHVW

GHWDLOHG LQ WKH )LJXUH � DQG 7DEOH �� 7KH WZR GDWD

JHQHUDWRUV DUH QRQ�V\QFKURQRXV�

,Q�&LUFXLW 7HVW &DSDELOLW\

:KHQ SXOOHG ORZ� WKH ,&7 SLQ IRUFHV DOO GLJLWDO RXWSXW

EXIIHUV �5&/.�53'$7$�51'$7$�5/26�5/2/ SLQV� WR

EH SODFHG LQ D KLJK RXWSXW LPSHGDQFH VWDWH� 7KLV IHDWXUH

DOORZV LQ�FLUFXLW WHVWLQJ WR EH GRQH RQ QHLJKERULQJ GHYLFHV

ZLWKRXW FRQFHUQ IRU ;5�7����( GHYLFH EXIIHU GDPDJH�

:KHQ IRUFHG KLJK� WKH ,&7 SLQ GRHV QRW DIIHFW GHYLFH

RSHUDWLRQ� $Q LQWHUQDO SXOO�XS GHYLFH �QRPLQDOO\ �� N:� LV

SURYLGHG RQ WKLV SLQ� WKHUHIRUH� XVHUV FDQ OHDYH WKLV SLQ

RSHQ IRU QRUPDO RSHUDWLRQ� 7KLV LV WKH RQO\ SLQ IRU ZKLFK

LQWHUQDO SXOO�XS�SXOO�GRZQ LV SURYLGHG�

%2$5' /$<287 &216,'(5$7,216

3RZHU 6XSSO\ %\SDVVLQJ

)LJXUH � LOOXVWUDWHV WKH UHFRPPHQGHG SRZHU VXSSO\

E\SDVVLQJ QHWZRUN� $ ���P) FDSDFLWRU E\SDVVHV WKH

GLJLWDO VXSSOLHV� 7KH DQDORJ VXSSO\ 9''$ LV E\SDVVHG E\

XVLQJ D ���P) FDSDFLWRU DQG D VKLHOG EHDG WKDW UHPRYHV

VLJQLILFDQW DPRXQWV RI KLJK�IUHTXHQF\ QRLVH JHQHUDWHG E\

WKH V\VWHP DQG E\ WKH GHYLFH ORJLF� *RRG TXDOLW\�

KLJK�IUHTXHQF\ �ORZ OHDG LQGXFWDQFH� FDSDFLWRUV VKRXOG

EH XVHG� )LQDOO\� LW LV PRVW LPSRUWDQW WKDW DOO JURXQG

FRQQHFWLRQV EH PDGH WR D ORZ�LPSHGDQFH JURXQG SODQH�
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6HQVLWLYH 1RGH

6KLHOG %HDG�
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*1''

*1'&

*1'$

9'''

9''&

;5�7����(

)LJXUH �� 5HFRPPHQGHG 3RZHU 6XSSO\

%\SDVVLQJ 1HWZRUN

&�

1RWH
�5HFRPPHQGHGVKLHOGEHDGVDUH WKH)DLUï5LWH����������
RU WKH )DLUï5LWH ���������� �VXUIDFH PRXQW��

9''$

5HFHLYH ,QSXW

7KH FRQQHFWLRQV WR WKH UHFHLYH LQSXW SLQ� 5 ,1� PXVW EH

FDUHIXOO\ FRQVLGHUHG� 1RLVH�FRXSOLQJ PXVW EH PLQLPL]HG

DORQJ WKH SDWK IURP WKH VLJQDO HQWHULQJ WKH ERDUG WR WKH

LQSXW SLQ� $Q\ QRLVH FRXSOHG LQWR WKH ;5�7����( LQSXW

GLUHFWO\ GHJUDGHV WKH VLJQDO�WR�QRLVH UDWLR RI WKH LQSXW

VLJQDO�

3// )LOWHU &DSDFLWRU

7KH 3// ILOWHU FDSDFLWRU EHWZHHQ SLQV /3)� DQG /3)�

PXVW EH SODFHG DVFORVH WR WKH FKLSDV SRVVLEOH� 7KH/3)�

DQG /3)� SLQV DUH DGMDFHQW� DOORZLQJ IRU VKRUW OHDG

OHQJWKV ZLWK QR FURVVRYHUV WR WKH H[WHUQDO FDSDFLWRU�

1RLVH�FRXSOLQJ LQWR WKH /3)� DQG /3)� SLQV PD\

GHJUDGH 3// SHUIRUPDQFH�

+DQGOLQJ 3UHFDXWLRQV

$OWKRXJK SURWHFWLRQ FLUFXLWU\ KDV EHHQ GHVLJQHG LQWR WKLV

GHYLFH� SURSHU SUHFDXWLRQV VKRXOG EH WDNHQ WR DYRLG

H[SRVXUH WR HOHFWURVWDWLF GLVFKDUJH �(6'� GXULQJ

KDQGOLQJ DQG PRXQWLQJ�

&203/,$1&( 63(&,),&$7,216

&RPSOLDQFH ZLWK &&,77 5HFRPPHQGDWLRQV *�����

*���� DQG *����� �����
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7,0,1* &+$5$&7(5,67,&6
7HVW &RQGLWLRQV� $OO WLPLQJ FKDUDFWHULVWLFV DUH PHDVXUHG ZLWK ��S) ORDGLQJ� ��� q&{ 7$ { ���q&�
9''  �9 ����

6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW

W5&+�5&+� &ORFN 5LVH 7LPH ��������� ��� QV

W5&/�5&/� &ORFN )DOO 7LPH ��������� ��� QV

W5'95&/ 5HFHLYH 'DWD 6HW�8S 7LPH ��� QV

W5&/5'; 5HFHLYH 'DWD +ROG 7LPH ��� QV

W5&+5'9 5HFHLYH 3URSDJDWLRQ 'HOD\ � ��� ��� QV

&ORFN 'XW\ &\FOH �� �� �� �

1RWH
� 7KH WRWDO GHOD\ IURP 5,1 WR WKH GLJLWDO RXWSXWV 53'$7$ DQG 51'$7$ LV WKUHH 5&/. FORFNV�

7DEOH �� 6\VWHP ,QWHUIDFH 7LPLQJ &KDUDFWHULVWLFV �6HH )LJXUH ��

)LJXUH �� 7LPLQJ 'LDJUDP IRU 6\VWHP ,QWHUIDFH

5&/.

53'$7$
25

51'$7$

�5&�

�5'�

W5&+5'9 W5&/�5&/� W5&+�5&+�

W5&/5';

W5'95&/
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D
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&

1RWH� 7KH FRQWURO GLPHQVLRQ LV WKH LQFK 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 0D\ ����

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


