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0DQ\ VLWHV ZLWK 6$6�EDVHG SURFHVVLQJ V\VWHPV XWLOL]H
RQH RU PRUH OLEUDULHV RI 6$6 PDFURV� HLWKHU DG�KRF XWLOLW\
PDFURV RU WKH FRPSRQHQWV RI VWUXFWXUHG SURGXFWLRQ
V\VWHPV� 2QH RI WKH FKDOOHQJHV IDFLQJ SURJUDPPHUV LV WKH
GRFXPHQWDWLRQ RI WKH UHODWLRQVKLSV EHWZHHQ PDFURV� WKDW
LV� WKH PDSSLQJ RI ZKLFK PDFURV DUH FDOOHG ZLWKLQ HDFK
6$6 SURJUDP RU PDFUR �LQFOXGLQJ DQ\ QHVWHG FDOOV�� 7KLV
GRFXPHQWDWLRQ FDQ EH YHU\ XVHIXO IRU PDLQWDLQLQJ DQG IRU
OHDUQLQJ D 6$6�EDVHG V\VWHP� +RZHYHU� LW FDQ EH YHU\
WHGLRXV DQG ODERU�LQWHQVLYH WR WUDFH WKHVH PDFUR FDOOV DQG
WR UHSUHVHQW WKHP JUDSKLFDOO\� HVSHFLDOO\ LI WKHUH DUH
IUHTXHQW FKDQJHV�

7KLV SRVWHU SUHVHQWV DQ DSSURDFK WR WKH DXWRPDWHG
JHQHUDWLRQ RI D 6$6 PDFUR FURVV�UHIHUHQFH WDEOH WKDW ZLOO
GRFXPHQW WKH FRPSOHWH VHW RI GLUHFW DQG QHVWHG PDFUR
FDOOV� LQ RUGHU� IRU HDFK PDFUR LQ D VHW RI OLEUDULHV� ,W
SURYLGHV D VWHS�E\�VWHS H[SODQDWLRQ RI WKH LVVXHV IDFHG LQ
WKH H[WUDFWLRQ� SURFHVVLQJ� DQG GLVSOD\ RI WKH LQIRUPDWLRQ�
ZLWK D GHVFULSWLRQ RI WKH FRGLQJ WHFKQLTXHV XVHG DW HDFK
VWDJH�

7KLV DSSOLFDWLRQ ZDV ZULWWHQ XVLQJ %DVH 6$6 DQG WKH 6$6
0DFUR /DQJXDJH LQ DQ 096 %DWFK HQYLURQPHQW� 6RPH RI
WKH SURFHVVLQJ DVVXPHV 3DUWLWLRQHG 'DWD 6HW �3'6�
VWRUDJH RI PDFURV EXW FRXOG EH DGDSWHG IRU RWKHU
SODWIRUPV�

,QWURGXFWLRQ

7KLV SRVWHU GHVFULEHV D VHW RI 6$6 PDFURV WKDW ZHUH
ZULWWHQ WR JHQHUDWH GRFXPHQWDWLRQ RI DOO WKH 6$6 PDFUR
FDOOV ZLWKLQ D VHW RI SURGXFWLRQ PDFUR OLEUDULHV� 7KH ZRUN

ZDV SHUIRUPHG XQGHU FRQWUDFW DW (OL /LOO\ 	 &RPSDQ\� 7KH
DSSOLFDWLRQ ZDV LQVSLUHG E\ WKH QHHG IRU VHYHUDO DQDO\VWV
WR OHDUQ DQG WR GRFXPHQW WKH IORZ RI SURFHVVLQJ IRU D
ODUJH� FRPSOH[� H[LVWLQJ V\VWHP WKDW LQFOXGHG PXOWLSOH
096 3'6 OLEUDULHV RI PDFURV� 7KLV DSSOLFDWLRQ ZDV EXLOW WR
EH UXQ DQG XWLOL]HG E\ V\VWHPV VWDII DQG ZDV QRW
IRUPDOL]HG ZLWK DQ\ IURQW�HQG LQWHUIDFHV� 7KH FRGH KDV
EHHQ JHQHUDOL]HG WR UHPRYH DQ\ VLWH�VSHFLILF SURFHVVLQJ
DQG LV GHVFULEHG DV WKRXJK LW ZHUH LQ RQH MRE� DOWKRXJK LQ
SUDFWLFH LW ZRXOG EH UXQ DV DW OHDVW WZR VHSDUDWH MREV�

3UHVHQWDWLRQ RI WKH 3UREOHP

,Q D PRGXODU� VWUXFWXUHG� HQYLURQPHQW ZKHUH WHVWHG�
YHULILHG FRGH LV XVHG DV PXFK DV SRVVLEOH� WKHUH PD\ EH D
ODUJH QXPEHU RI PDFUR FDOOV ZLWKLQ D SURJUDP RU PDFUR�
'RFXPHQWLQJ WKHVH FDOOV� HYHQ ZKHQ WKH\ UHPDLQ VLPSOH
DQG DW RQH OHYHO� LV WHGLRXV DW EHVW� ,I WKHVH PDFURV
WKHPVHOYHV FDOO VHYHUDO PDFURV� WKHQ SURGXFLQJ DFFXUDWH�
UHDGDEOH GRFXPHQWDWLRQ FDQ EHFRPH YHU\ GLIILFXOW� 7KH
FRGH GHVFULEHG LQ WKLV SUHVHQWDWLRQ GRFXPHQWV WKH PDFUR
UHODWLRQVKLSV LQ D FRPSDFW UHSRUW�

7KHUH DUH WKUHH PDMRU REVWDFOHV WR RYHUFRPH ZKHQ
JHQHUDWLQJ WKLV DXWRPDWHG GRFXPHQWDWLRQ�

�� )LQGLQJ WKH PDFUR FDOOV LQ HDFK PDFUR
�� 3URFHVVLQJ WKH PDFUR FDOOV IRXQG WR EXLOG WKH

H[SDQGHG QHWZRUN RI QHVWHG FDOOV
�� 3UHVHQWLQJ WKH QHVWHG FDOOV LQ D UHDGDEOH UHSRUW

)LJXUH � VKRZV DQ H[DPSOH RI WKH LQIRUPDWLRQ WR EH
GHWHUPLQHG DQG GLVSOD\HG IRU WKH H[DPSOH PDFURV� )LJXUH
� VKRZV WKH W\SH RI IRUPDWWHG OLVWLQJ WKDW ZLOO EH FUHDWHG�
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)LQGLQJ WKH 0DFUR &DOOV � 2YHUYLHZ

:ULWLQJ WKH FRGH WR ILQG WKH PDFUR FDOOV ZLWKLQ D VHW RI
6$6 FRGH LV HDVLHU WKDQ RQH ZRXOG WKLQN� :KHQ FRGLQJ
PDFURV� PRVW SURJUDPPHUV IROORZ D FRQYHQWLRQ RI�

x KDYLQJ RQO\ RQH PDFUR FDOO LQ D OLQH RI FRGH� DQG

x KDYLQJ WKH PDFUR FDOO EH WKH OHIWPRVW QRQ�EODQN FRGH
LQ D OLQH

7KHUH DUH WKUHH DVSHFWV LQYROYHG LQ SDUVLQJ D PRGXOH�

�� *HWWLQJ WKH QDPHV RI WKH PDFURV LQ HDFK OLEUDU\
RI LQWHUHVW

�� 3DUVLQJ HDFK PDFUR WR ILQG SRWHQWLDO PDFUR FDOOV
�� 9HULI\LQJ ZKLFK SRWHQWLDO FDOOV DUH DFWXDO FDOOV WR

PDFURV

,QLWLDO 6HWXS

,W LV QHFHVVDU\ WR SURFHVV DOO 3'6 OLEUDULHV WKDW KDYH WKH
PDFURV WR EH GRFXPHQWHG DV ZHOO DV WKH PDFURV WKH\ PD\
FDOO� 7KH ILOHQDPHV DUH VHW XS ZLWK WKH FRQYHQWLRQ RI WKH
QDPH /,% � [� ZKHUH [ LV D VLQJOH OHWWHU� 0DFUR YDULDEOHV
DUH DVVLJQHG WR WKH OHWWHUV DQG WR WKH 3'6 QDPHV WR
IDFLOLWDWH G\QDPLF JHQHUDWLRQ RI IRRWQRWHV IRU WKH ILQDO
UHSRUW� 7KH 180/,%6 YDULDEOH LV DOVR DVVLJQHG WR DOORZ
G\QDPLF SURFHVVLQJ ODWHU�
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*HW WKH /LVW RI 0DFURV LQ HDFK 3'6

7KH �*(70$&6 PDFUR JHQHUDWHV WKH GLUHFWRU\ UHFRUGV
IRU HDFK 3'6 WR EH SURFHVVHG� 7KH UHVXOWLQJ OLVW RI
PHPEHU QDPHV IURP HDFK OLEUDU\ LV XVHG WR EXLOG D 6$6
IRUPDW DQG 6$6 GDWD VHW IRU WKDW OLEUDU\�
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7KLV PDFUR FUHDWHV D 6$6 IRUPDW IRU HDFK 3'6� FDOOHG
�/,%[� WKDW FRQWDLQV WKH PHPEHU QDPHV IRU WKDW OLEUDU\ RQ
WKH OHIW VLGH� DQG WKH LQLWLDO RI WKH OLEUDU\ RQ WKH ULJKW VLGH�
H�J� 0$&52�  �$�� :KHQ D SRWHQWLDO PDFUR FDOO LV IRXQG�
LW ZLOO EH FKHFNHG DJDLQVW DOO RI WKHVH IRUPDWV� LI LW LV D
PDFUR� WKH LQLWLDO RI WKH OLEUDU\ FRQWDLQLQJ WKH PDFUR ZLOO EH
WKH UHVXOW RI WKH ORRNXS� 2WKHUZLVH� WKH ORRNXS ZLOO UHWXUQ D
EODQN�

)LQG WKH 0DFURV &DOOHG :LWKLQ (DFK 0DFUR

7KH SULQFLSOH XVHG LQ SDUVLQJ IRU SRWHQWLDO PDFURV LV
VWUDLJKWIRUZDUG� ,I D OLQH RI FRGH FRQWDLQV
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LW PD\ EH D PDFUR FDOO� 7KLV SRWHQWLDO PDFUR QDPH ZLOO EH
FRPSDUHG WR WKH �/,%[ IRUPDW IURP HDFK 3'6 WR VHH LI LW LV
D PDFUR LQ RQH RI WKH OLEUDULHV�

7KH �),1'0$&6 PDFUR ZLOO EH FDOOHG IRU HDFK PDFUR
ZLWKLQ HDFK 3'6� ,W SDUVHV D VLQJOH 3'6 PHPEHU DQG
ZULWHV RXW RQH REVHUYDWLRQ IRU HDFK PDFUR FDOO� ,I WKHUH
ZHUH QR PDFURV FDOOHG� LW ZULWHV RQH REVHUYDWLRQ RXW WR
UHSUHVHQW WKH ¨FDOOLQJ© PDFUR� 7KH FRXQWHU $1<0$&6 LV
LQFUHPHQWHG HDFK WLPH D PDFUR FDOO LV IRXQG� LW LV
UHQDPHG LQ WKH RXWSXW GDWD VHW WR UHSUHVHQW WKH FDOOHG
25'(5 IRU WKH PDFUR ZLWKLQ WKH FDOOLQJ PDFUR� 7KH
PHPEHU�OHYHO LQIRUPDWLRQ LV WKHQ DSSHQGHG WR WKH /,%[
OLEUDU\�OHYHO GDWD VHW� 1RWH WKDW WKH DSSURSULDWH OLEUDU\
LQLWLDO LV DSSHQGHG WR DOO FDOOLQJ DQG FDOOHG PDFUR QDPHV�

�0$&52 ),1'0$&6�&$//,1* �/,%'' ��

'$7$ 	&$//,1*�5(1$0( �$1<0$&6 25'(5
,6,70$& &$//('
&$//(5 &$//,1*���

/(1*7+ 0$&/,% � �� ,6,70$& &$//(5 � �� �
5(7$,1 &$//(5 �	&$//,1* �	,1,7,$/�� �
,1),/( 	/,%''�	&$//,1*� (1' /$675(&�
,1387 &2'( � �����
,) &2'( �
�
 7+(1 '2�

,6,70$&  6&$1�&2'(���
� �
��
0$&/,% /()7�

�'2 B-  � �72 	180/,%6���
387�,6,70$&��/,%		/(77(5	B-����__

�(1'�
387�,6,70$&��/,%		/(77(5	180/,%6������

,) 0$&/,% 1( 
 
 7+(1 '2�
,6,70$& 75,0�,6,70$&�__
 
__0$&/,%�
$1<0$&6���
287387�

(1'�
(1'�
,) /$675(& $1' 127 $1<0$&6 7+(1 '2�

,6,70$& 
 
�
0$&/,% 
 
�
287387�

(1'�
581�

352& $33(1' %$6( /,%	,1,7,$/�3
'$7$ 	&$//,1*�

581�

�0(1' ),1'0$&6�



�

7KH �/223),1' PDFUR LV H[HFXWHG IRU HDFK 3'6 DQG
JHQHUDWHV WKH FDOOV WR WKH �),1'0$&6 PDFUR IRU HDFK
PHPEHU LQ WKDW OLEUDU\� 7KH 3'6�OHYHO GDWD SURGXFHG LQ
HDFK FDOO RI �/223),1' DUH DSSHQGHG WR WKH GDWD VHW
/(9(/�� ZKLFK ZLOO FRQWDLQ DOO PDFURV DQG ILUVW�OHYHO
PDFUR FDOOV�
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7KH /(9(/� GDWD VHW WKDW UHVXOWV IURP WKH FDOOV WR
�/223),1' LV VKRZQ LQ )LJXUH �� ,W FRQWDLQV DOO WKH ILUVW�
OHYHO� RU GLUHFW PDFUR FDOOV ZLWKLQ HDFK PDFUR LQ HDFK 3'6
DV ZHOO DV WKH UHVSHFWLYH RUGHU RI WKRVH FDOOV�

)LQGLQJ $OO 1HVWHG 5HODWLRQVKLSV

7KH /(9(/� GDWD VHW LV WKH IRXQGDWLRQ RI WKH SURFHVVLQJ
WR H[SDQG WKH QHVWHG UHODWLRQVKLSV� 7KLV GDWD VHW ZLOO EH
PHUJHG EDFN DJDLQVW LWVHOI DV PDQ\ WLPHV DV QHFHVVDU\ WR
H[SDQG DOO QHVWHG PDFUR FDOOV� DV LOOXVWUDWHG LQ WKH )LJXUH
� UHSUHVHQWDWLRQ RI WKH H[SDQVLRQ IRU 0$&52��

3ULRU WR GRLQJ WKH LWHUDWLYH SURFHVVLQJ QHHGHG� WKH
/(9(/� GDWD VHW ZLOO EH WUDQVSRVHG WR RQH REVHUYDWLRQ
SHU FDOOLQJ PDFUR� 6LQFH WKH PHUJLQJ ZLOO EH GRQH E\
PDFUR QDPHV� DQG VLQFH WKHUH PD\ EH FDVHV ZKHUH D
PDFUR WKDW FDOOV PXOWLSOH PDFURV LV LWVHOI FDOOHG LQ PXOWLSOH
PDFURV� WKH WUDQVSRVH LV QHFHVVDU\ WR IDFLOLWDWH WKH
LWHUDWLYH PHUJLQJ ZLWKRXW KDYLQJ PXOWLSOH REVHUYDWLRQV ZLWK
WKH VDPH %<�YDULDEOH YDOXHV LQ ERWK GDWD VHWV� 7KH
WUDQVSRVHG /(9(/� GDWD ZLOO FRQWDLQ WKH FDOOHG PDFUR
QDPHV LQ DUUD\ YDULDEOHV�
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7KH WUDQVSRVHG /(9(/� GDWD� /(9(/�B7� LV VKRZQ LQ
)LJXUH ��

7KH �0(5*0$&6 PDFUR SHUIRUPV WKH LWHUDWLYH PHUJLQJ
QHFHVVDU\ WR PDWFK DOO FDOOHG PDFURV DJDLQVW FDOOLQJ
PDFURV XQWLO WKHUH DUH QR PRUH FDOOHG PDFURV
�	$1</()7 ��� 6WDUWLQJ ZLWK /(9(/�� WKH GDWD VHW LV
VRUWHG E\ WKH FDOOHG PDFUR QDPHV� DQG WKH YDULDEOHV DUH
UHQDPHG� 7KH RULJLQDO &$//,1* PDFURV DUH UHQDPHG WR
0$&/9B�� WKH RUGHU RI WKH FDOOHG PDFURV LV UHQDPHG WR
25'/9B�� DQG WKH FDOOHG PDFURV DUH UHQDPHG WR
&$//,1*� (DFK LWHUDWLRQ RI WKH �'2 �:+,/( KDV DQ
DVVRFLDWHG 	/(9/,1 DQG 	/(9/287� ZKLFK UHSUHVHQW
WKH OHYHO RI PDFUR FDOOV WKDW H[LVW LQ WKH JURZLQJ H[SDQGHG
FDOOV GDWD VHW WKDW ZLOO EH PHUJHG ZLWK /(9(/�B7 WR
FDSWXUH WKH 	/(9/287 OHYHO RI PDFUR FDOOV� 7KH
GHWHUPLQDWLRQ RI ZKHWKHU WKHUH DUH 	$1</()7 LV PDGH E\
FRXQWLQJ DQ\ FDOOHG PDFURV ZLWKLQ WKH PHUJH�
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2QFH WKH PDFUR UHODWLRQVKLSV DUH GHWHUPLQHG� WKHUH LV VWLOO
WKH SUREOHP RI KRZ WR GLVSOD\ WKH LQIRUPDWLRQ� )LJXUH �
VKRZV D SODLQ OLVWLQJ RI WKH ILQDO $//&$//6 GDWD VHW WKDW LV
GLIILFXOW WR UHDG EHFDXVH RI WKH UHSHDWLQJ YDOXHV LQ WKH
QHVWHG OHYHO FROXPQV�
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8VLQJ D 352& 35,17 ZLWK WKH %< YDULDEOHV ,' YDULDEOHV
LV DOVR D SUREOHP EHFDXVH WKH GHSWK WR ZKLFK WKH
GXSOLFDWH YDOXHV QHHG WR EH EODQNHG RXW FDQ FKDQJH ZLWK
HDFK OLQH� 7KH IRUPDWWHG UHSRUW IRU WKLV DSSOLFDWLRQ LV GRQH
E\ SUH�SURFHVVLQJ WKH IXOO\ H[SDQGHG PDFUR FDOO GDWD VHW
DQG PDQXDOO\ GHWHUPLQLQJ ZKHUH DOO UHSHDWHG YDOXHV DUH
WKDW FDQ EH HOLPLQDWHG� 7R PDNH WKH OLVWLQJ PRUH UHDGDEOH
GDVKHV DUH XVHG LQVWHDG RI EODQNV IRU UHSHDWHG GDWD�

7KLV PDFUR GHWHUPLQHV WKH PD[LPXP OHYHO RI QHVWLQJ IRU
HDFK UHFRUG LQ WKH GDWD VHW� 7KHQ LW XVHV WKH YDOXHV IRU WKH
FDOOHG PDFUR RUGHU YDULDEOHV �25'/9B� IRU 0$&/9B��
25'/9B� IRU 0$&/9B�� HWF�� WR GHWHUPLQH LI WKH PDFUR
QDPH DW WKDW OHYHO UHSUHVHQWV D QHZ FDOO RU D UHSHDW RI DQ
HDUOLHU RQH� :KHQ D QHZ FDOO RFFXUV� WKH PDFUR QDPH ZLOO
EH VKRZQ� 7KH RUGHU YDULDEOHV QHHG WR EH XVHG UDWKHU
WKDQ MXVW WKH PDFUR QDPH YDULDEOHV EHFDXVH RI WKH
SRVVLELOLW\ RI FRQVHFXWLYH FDOOV WR WKH VDPH PDFUR�
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&RQFOXVLRQ

,Q SUDFWLFH� WKLV SURFHVVLQJ LV LPSOHPHQWHG DV PXOWLSOH
EDWFK MREV� 2QH MRE GRHV DOO WKH SURFHVVLQJ XS WR WKH
�3570$&6 PDFUR� DQG VDYHV WKH UHVXOWLQJ GDWD VHW� $G�
KRF UHSRUW UHTXHVWV DUH WKHQ UXQ DJDLQVW WKLV GDWD VHW IRU
WKH UHSRUWV RQ RQH RU PRUH PDFURV XVLQJ WKH SURFHVVLQJ
LQ WKH �3570$&6 PDFUR SOXV FRGH WR VXEVHW IRU WKH
UHTXHVWHG PDFURV DQG WR GHWHUPLQH WKH GHHSHVW OHYHO RI
QHVWLQJ SUHVHQW IRU WKH UHTXHVWHG PDFURV� 7KH UHSRUW
SULQWV RQO\ DV PDQ\ OHYHOV RI QHVWLQJ DV QHHGHG� $QRWKHU
UHSRUW UXQ DJDLQVW WKH GDWD ILQGV DOO PDFURV WKDW FDOO D
SDUWLFXODU PDFUR� 7KLV LV H[WUHPHO\ XVHIXO LI D ORZ�OHYHO
PDFUR QHHGV WR EH PRGLILHG DQG WKH DQDO\VWV QHHG WR
DVVHVV WKH LPSDFW�

7KLV SURFHVVLQJ FDQ EH XVHG RQ 6$6 SURJUDPV DV ZHOO DV
PDFURV� ,W JHQHUDWHV GRFXPHQWDWLRQ WKDW LV H[WUHPHO\
XVHIXO LQ DQDO\]LQJ� OHDUQLQJ� DQG GRFXPHQWLQJ H[LVWLQJ
V\VWHPV� 7KH GRFXPHQWDWLRQ LV DOVR JRRG IRU GHEXJJLQJ�

$FNQRZOHGJHPHQWV

$FFHVV WR 762 DQG WR WKH 6$6 6\VWHP IRU 096 IRU
GHYHORSPHQW RI WKH H[DPSOHV XVHG LQ WKLV SRVWHU ZDV
JHQHURXVO\ SURYLGHG E\ (OL /LOO\ 	 &RPSDQ\�

7KH DXWKRU WKDQNV 0DUWKD 7KLHPH RI 3URIRXQG &RQVXOWLQJ
IRU HGLWRULDO UHYLHZ RI WKLV SRVWHU�

6$6 LV D UHJLVWHUHG WUDGHPDUN RU WUDGHPDUN RI 6$6
,QVWLWXWH ,QF� LQ WKH 86$ DQG RWKHU FRXQWULHV� � LQGLFDWHV
86$ UHJLVWUDWLRQ�

2WKHU EUDQG DQG SURGXFW QDPHV DUH UHJLVWHUHG
WUDGHPDUNV RU WUDGHPDUNV RI WKHLU UHVSHFWLYH FRPSDQLHV�

&RQQLH %U\DQW
&RPSXWHU 7DVN *URXS� ,QF�
���� &DVWOH &UHHN 3DUNZD\� 6XLWH ���
,QGLDQDSROLV� ,QGLDQD �����
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