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1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG RSHUDWRU
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ ZDUQLQJV LQ WKLV PDQXDO� $OZD\V KHHG WKH
LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\ RU GDP�
DJH WR WKH SURGXFW�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ LW UHIHUV
WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI
LQIRUPDWLRQ�

,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� SUHFDXWLRQV� HWF�

» 20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJKïTXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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$ERXW WKLV 0DQXDO�

7KLV PDQXDO SURYLGHV KDUGZDUH DQG VRIWZDUH LQIRUPDWLRQ UHTXLUHG WR GHVLJQ .ïW\SH $QDORJ ,�2 8QLWV
LQWR D &RQWURO 6\VWHP� $QDORJ ,QSXW 8QLWV HQDEOH FRQYHUWLQJ DQDORJ VLJQDOV IURP H[WHUQDO GHYLFHV LQWR
�ïELW ELQDU\ GDWD IRU LQSXW LQWR WKH &38� $QDORJ 2XWSXWV 8QLWV HQDEOH FRQYHUWLQJ �ïELW ELQDU\ GDWD
IURP WKH &38 LQWR DQDORJ VLJQDOV IRU RXWSXW WR H[WHUQDO GHYLFHV�

.ïW\SH $QDORJ ,�2 8QLWV FDQ DOVR EH XVHG ZLWK 3ïW\SH 3&V�

6HFWLRQ � VKRZV KRZ $QDORJ ,�2 8QLWV DUH GHVLJQHG LQWR WKH 3& 6\VWHP� LQFOXGLQJ WKH W\SHV RI H[WHU�
QDO ,�2 GHYLFHV WKDW WKH\ DUH XVHG ZLWK�

6HFWLRQ � GHVFULEHV WKH PHWKRGV XVHG WR FRQYHUW DQDORJ VLJQDOV DQG ELQDU\ GDWD� ,W DOVR H[SODLQV RWK�
HU DVSHFWV RI 8QLW RSHUDWLRQ� LQFOXGLQJ ELW DOORFDWLRQV LQ WKH ,5 DUHD RI WKH 3&�

6HFWLRQ � SURYLGHV WKH QDPHV RI 8QLW FRPSRQHQWV DQG DFFHVVRULHV�

6HFWLRQ � GHVFULEHV KRZ WR ZLUH DQG LQVWDOO WKH 8QLWV� 8QLW GLPHQVLRQV DUH DOVR LQFOXGHG�

6HFWLRQ � SURYLGHV H[DPSOHV RI ODGGHU GLDJUDP SURJUDPV WKDW DUH DSSOLFDEOH WR $QDORJ ,�2 8QLWV�

$SSHQGL[ $ SURYLGHV D OLVW RI WKH EDVLF VSHFLILFDWLRQV DQG FRPSOHWH PRGHO QXPEHUV RI .ïW\SH $QDORJ
,�2 8QLWV�

$SSHQGL[ % SURYLGHV WHFKQLFDO VSHFLILFDWLRQV�
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%DVLF 6HWXS 6HFWLRQ �ï�

�ï� ,QWURGXFWLRQ
$QDORJ ,�2 8QLWV DUH XVHG WR LQWHUIDFH WKH GLJLWDO RSHUDWLRQ RI WKH 3& ZLWK
DQDORJ ,�2 GHYLFHV� $QDORJ ,QSXW 8QLWV FRQYHUW DQDORJ VLJQDOV IURP DQDORJ
LQSXW GHYLFHV WR GLJLWDO 3& VLJQDOV� WKH $QDORJ 2XWSXW 8QLW FRQYHUWV GLJLWDO 3&
VLJQDOV WR DQDORJ VLJQDOV IRU DQDORJ RXWSXW GHYLFHV�

7KHUH DUH WKUHH .ïW\SH $QDORJ ,�2 8QLWV DYDLODEOH� 7KH &�.ï$' $QDORJ ,Q�
SXW 8QLW� ZKLFK SURYLGHV RQH LQSXW� WKH &�.ï'$ $QDORJ 2XWSXW 8QLW� ZKLFK
SURYLGHV RQH RXWSXW� DQG WKH &�.ï$' $QDORJ ,QSXW 8QLW� ZKLFK SURYLGHV IRXU
LQSXWV� $OO 8QLWV SURYLGH YROWDJH RU FXUUHQW ,�2 WHUPLQDOV�

�ï� %DVLF 6HWXS
$Q $QDORJ ,�2 8QLW LV FRQQHFWHG GLUHFWO\ WR WKH &38 RU ([SDQVLRQ ,�2 5DFN
XVLQJ DQ ,�2 &RQQHFWLQJ &DEOH� 7KH H[WHUQDO ,�2 GHYLFH LV WKHQ ZLUHG WR WKH
$QDORJ ,�2 8QLW� $Q\ ,�2 GHYLFH PD\ EH XVHG DV ORQJ DV LWV YROWDJH�FXUUHQW
UHTXLUHPHQWV IDOO ZLWKLQ VSHFLILHG UDQJHV �VHH $SSHQGL[ %��

7KH ,�2 GHYLFH FRQQHFWHG WR WKH $QDORJ ,�2 8QLW ZLOO RIWHQ VHUYH DV DQ LQWHU�
IDFH IRU DQRWKHU GHYLFH� H�J�� D SUHDPSOLILHU ZRXOG LQWHUIDFH D SUHVVXUH JDXJH
WR LQFUHDVH WKH VLJQDO OHYHO WR $QDORJ ,QSXW 8QLW UHTXLUHPHQWV� D UHJXODWRU
ZRXOG LQWHUIDFH D KHDWLQJ V\VWHP WR FRQWURO WHPSHUDWXUH�

6RPH H[DPSOH VHWXSV DUH VKRZQ EHORZ� 5HIHU WR 6HFWLRQ �ï� IRU GHWDLOV RQ
ZLULQJ�

0

0

.ïW\SH�3ïW\SH &38

$QDORJ ,QSXW 8QLW

3UHDPSOLILHU

7UDQVGXFHU

.ïW\SH�3ïW\SH &38

$QDORJ 2XWSXW 8QLW

/RDG

9DULDEOH VSHHG FRQWURO

7HPSHUDWXUH FRQWURO

5HJXODWRU

6HUYRïFRQWUROOHU

6SHHG FRQWUROOHU

$QDORJ VHQVRU
IRU WHPSHUDWXUH�
SUHVVXUH� VSHHG�
IORZ UDWH� HWF�

$QDORJ VHQVRU IRU
YROWDJH� FXUUHQW�
SRZHU VXSSO\�
SRZHU IDFWRU� HWF�

�ï� ,5 $UHD $OORFDWLRQV
7KH $QDORJ ,�2 8QLWV DUH DOORFDWHG � ZRUGV HDFK� 5HIHU WR \RXU &38 2SHUD�
WLRQ 0DQXDO IRU GHWDLOV RQ ,5 DUHD DOORFDWLRQ� 7KH XVH RI WKHVH ZRUGV E\ WKH
$QDORJ ,�2 8QLWV LV GHVFULEHG LQ 6HFWLRQ �ï�ï� IRU $QDORJ ,QSXW 8QLWV DQG LQ
6HFWLRQ �ï�ï� IRU WKH $QDORJ 2XWSXW 8QLW�
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7HUPLQDOV DQG &RQQHFWRUV 6HFWLRQ �ï�

�ï� 7HUPLQDOV DQG &RQQHFWRUV
&RQQHFWRUV DUH VXSSOLHG ZLWK WKH 8QLWV� RQH HDFK ZLWK WKH &�.ï$' DQG
&�.ï'$� DQG WZR ZLWK WKH &�.ï$'� 0RXQWLQJ VFUHZV DUH VSULQJïORDGHG DQG
WHUPLQDO SUHVVXUH SODWHV DUH VHOIïULVLQJ� 7HUPLQDOV DUH DV VKRZQ LQ WKH IROORZ�
LQJ VHFWLRQ�

�ï� &RPSRQHQW 1DPHV
1DPHV RI $QDORJ ,�2 8QLW FRPSRQHQWV DUH VKRZQ EHORZ� 7HUPLQDOV DUH DV
IROORZV�

9,1 9ROWDJH LQSXW 9287 9ROWDJH RXWSXW
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&38 FRQQHFWRU
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�ï�ï� %ORFN 'LDJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,5 $UHD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

$QDORJ ,QSXW 8QLWV 6HFWLRQ �ï�

�ï� $QDORJ ,QSXW 8QLWV
7KHUH DUH WZR $QDORJ ,QSXW 8QLWV� 7KH &�.ï$' SURYLGHV RQH LQSXW� WKH &�.ï
$' SURYLGHV IRXU LQSXWV� (DFK RI WKHVH LQSXWV FDQ EH HLWKHU FXUUHQW RU YROWDJH
EDVHG�

�ï�ï� ,QSXW 6LJQDO 5DQJHV
$QDORJ ,QSXW 8QLWV FRQYHUW LQSXW DQDORJ VLJQDOV WR �ïELW ELQDU\ GDWD WR HQDEOH
SURFHVVLQJ E\ WKH &38� $ 8QLW FDQ EH FRQQHFWHG WR FRQYHUW HLWKHU WKH YROW�
DJH RU WKH FXUUHQW RI WKH LQSXW VLJQDO� 7KLV FXUUHQW RU YROWDJH PXVW EH ZLWKLQ
WKH IROORZLQJ UDQJHV�

9ROWDJH � WR � 9

&XUUHQW �� WR �� P$

�ï�ï� $QDORJï'LJLWDO &RQYHUVLRQ
7KH DQDORJ LQSXW VLJQDO LV FRQYHUWHG LQ D VWUDLJKWïOLQH UHODWLRQVKLS WR ELQDU\
YDOXHV EHWZHHQ �������� DQG �������� ��� DQG )) LQ KH[DGHFLPDO�� 7KHVH
DUH UHODWHG WR WKH LQSXW YROWDJH DQG FXUUHQW UDQJHV DV VKRZQ LQ WKH IROORZLQJ
JUDSK�

))
�����

��
� P$
RU �9

�� P$
RU �9

&RQYHUWHG GDWD
�GLJLWDO�

6LJQDO IURP H[WHUQDO
GHYLFH �DQDORJ�



�

$QDORJ ,QSXW 8QLWV 6HFWLRQ �ï�

�ï�ï� %ORFN 'LDJUDPV
7KH EORFN GLDJUDPV IRU WKH $QDORJ ,QSXW 8QLWV DUH VKRZQ EHORZ� 7KHVH GLD�
JUDP VKRZ WKH LQWHUQDO SURFHVVLQJ XVHG WR FRQYHUW EHWZHHQ DQDORJ VLJQDOV
DQG GLJLWDO GDWD�

$OO VKLHOG WHUPLQDOV DUH IORDWLQJ�

�

ï

�

ï

7LPLQJ

FLUFXLW

0HPRU\
FLUFXLW

$�'
FRQYHUWHU

%XV
LQWHU�
IDFH

�

�

ï

%XV
LQWHU�
IDFH

�

�

ï

�

�

ï

�

�

ï

0XOWL�
SOH[HU

$�'
FRQYHUWHU

,�2 EXV

&38

5$0
RU

520

:DWFKGRJ

WLPHU

9ROWDJH LQSXW

&XUUHQW LQSXW

6KLHOG

&RPPRQ
,QSXW �

,QSXW �

,QSXW �

,QSXW �

,�2 EXV

&�.ï$'

&�.ï$'
9ROWDJH LQSXW

&XUUHQW LQSXW

6KLHOG

&RPPRQ

9ROWDJH LQSXW

&XUUHQW LQSXW

6KLHOG

&RPPRQ

9ROWDJH LQSXW

&XUUHQW LQSXW

6KLHOG

&RPPRQ

9ROWDJH LQSXW

&XUUHQW LQSXW

6KLHOG

�ï�ï� ,5 $UHD $OORFDWLRQV
(DFK $QDORJ ,QSXW 8QLW LV DOORFDWHG WZR ZRUGV LQ WKH ,5 DUHD DFFRUGLQJ WR WKH
V\VWHP FRQILJXUDWLRQ RI WKH 3&� 2QH RI WKHVH ZRUGV ZLOO EH DQ LQSXW ZRUG� WKH
RWKHU� DQ RXWSXW ZRUG� 7KH LQSXW ZRUG LV UHSUHVHQWHG E\ ´Qµ LQ WKLV PDQXDO�
WKH RXWSXW ZRUG� E\ ´P�µ 5HIHU WR \RXU 3&·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ
,5 DUHD DOORFDWLRQ WR GHWHUPLQH WKH DFWXDO LQSXW DQG RXWSXW ZRUGV WKDW ZLOO EH
DOORFDWHG�

7KH &�.ï$' XVHV RQO\ WKH ILUVW HLJKW ELWV RI WKH LQSXW ZRUG DOORFDWHG WR LW�
7KHVH HLJKW ELWV DUH XVHG WR VWRUH WKH ELQDU\ HTXLYDOHQW RI WKH DQDORJ LQSXW
VLJQDO DV VKRZQ EHORZ�

&�.ï$'



�

$QDORJ ,QSXW 8QLWV 6HFWLRQ �ï�

7KH UHPDLQGHU RI WKH LQSXW ZRUG LV QRW XVHG DQG FDQQRW EH DFFHVVHG� 7KH
RXWSXW ZRUG LV DOVR QRW XVHG EXW FDQ EH DFFHVVHG E\ WKH SURJUDP IRU XVH DV
ZRUN ELWV�

,QSXW ELWV� ,5 Q 2XWSXW ELWV� ,5 P

�� ,QSXW GDWD �� ��

�� ,QSXW GDWD �� ��

�� ,QSXW GDWD �� ��

�� ,QSXW GDWD �� ��

�� ,QSXW GDWD �� ��

�� ,QSXW GDWD �� ��

�� ,QSXW GDWD �� ��

�� ,QSXW GDWD �� �� $YDLODEOH DV ZRUN ELWV�

�� ��

�� ��

�� ��

�� &DQQRW EH XVHG� ��

�� ��

�� ��

�� ��

�� ��

7KH &�.ï$' XVHV WKH ILUVW HLJKW ELWV RI WKH LQSXW ZRUG DOORFDWHG WR LW WR VWRUH
WKH ELQDU\ HTXLYDOHQW RI WKH DQDORJ LQSXW VLJQDO DV VKRZQ EHORZ� 7KH ELQDU\
HTXLYDOHQW IRU RQO\ RQH RI WKH IRXU LQSXWV LV VWRUHG DW DQ\ RQH WLPH�

0RVW RI WKH UHPDLQLQJ LQSXW ELWV DQG WKH ILUVW HLJKW RXWSXW ELWV DUH XVHG WR LQGL�
FDWH ZKLFK DQDORJ LQSXW WKH ELQDU\ HTXLYDOHQW LV IRU DQG WR FRRUGLQDWH UHDGLQJ
LQ WKH IRXU LQSXWV� 7KH RSHUDWLRQ RI WKHVH LV GHVFULEHG EHORZ�

7KH WZR LQSXW ELWV WKDW DUH QRW XVHG FDQQRW EH DFFHVVHG� 7KH XQXVHG RXWSXW
ELWV FDQ EH DFFHVVHG E\ WKH SURJUDP IRU XVH DV ZRUN ELWV�

,QSXW ELWV� ,5 Q 2XWSXW ELWV� ,5 P

�� ,QSXW GDWD �� �� ,QSXW � 21�2)) FRQWURO ELW

�� ,QSXW GDWD �� �� ,QSXW � 21�2)) FRQWURO ELW

�� ,QSXW GDWD �� �� ,QSXW � 21�2)) FRQWURO ELW

�� ,QSXW GDWD �� �� ,QSXW � 21�2)) FRQWURO ELW

�� ,QSXW GDWD �� �� ,QSXW � 5HDG &RPSOHWH FRQWURO ELW

�� ,QSXW GDWD �� �� ,QSXW � 5HDG &RPSOHWH FRQWURO ELW

�� ,QSXW GDWD �� �� ,QSXW � 5HDG &RPSOHWH FRQWURO ELW

�� ,QSXW GDWD �� �� ,QSXW � 5HDG &RPSOHWH FRQWURO ELW

�� ,QSXW � 5HDG IODJ ��

�� ,QSXW � 5HDG IODJ ��

�� ,QSXW � 5HDG IODJ ��

�� ,QSXW � 5HDG IODJ �� $YDLODEOH DV ZRUN ELWV�

�� &DQQRW EH XVHG� ��

�� ,QSXW +LJK IODJ ��

�� ,QSXW /RZ IODJ ��

�� &DQQRW EH XVHG� ��

&�.ï$'



�

$QDORJ 2XWSXW 8QLW 6HFWLRQ �ï�

6WDUW

21�2)) FRQWURO ELW 21"

5HDG IODJ 21�

5HDG &RPSOHWH
FRQWURO ELW 21"

<HV

<HV

1R

1R

5HDG IODJ 2))�

7KH IORZFKDUW DW WKH OHIW UHSUHVHQWV WKH RSHUD�

WLRQ RI WKH 21�2)) FRQWURO ELWV� WKH 5HDG IODJV�

DQG WKH 5HDG &RPSOHWH FRQWURO ELW LQ FRQWUROOLQJ

GDWD LQSXW LQWR WKH ,5 DUHD� 7KLV RSHUDWLRQ LV

UHSHDWHG LQ VHTXHQFH IRU HDFK LQSXW ZKRVH 21�

2)) FRQWURO ELW LV 21� L�H�� WKH 21�2)) FRQWURO

ELWV DUH VHW LQ WKH QRUPDO SURJUDP �VHH H[DPSOH

LQ 6HFWLRQ �ï�ï�� WR FRQWURO ZKLFK LQSXWV DUH

UHDG� (DFK ELW UHTXLUHV D PD[LPXP RI �� PV WR

EH UHDG�

7KH SURFHVV VWDUWV ZKHQ DQ 21�2)) FRQWURO ELW

LV WXUQHG 21� 7KH VWDWXVHV RI WKH LQSXW GDWD ELWV

IRU WKDW LQSXW DUH UHDG DQG WKHQ WKH 5HDG IODJ LV

WXUQHG 21� :KHQ WKH 5HDG &RPSOHWH FRQWURO ELW

KDV EHHQ WXUQHG 21 IURP WKH SURJUDP WR LQGL�

FDWH WKDW WKH LQSXW GDWD LV QRW UHTXLUHG DQ\ ORQJ�

HU� WKH 5HDG IODJ LV WXUQHG 2)) DQG WKH VDPH

SURFHGXUH LV XVHG IRU WKH QH[W LQSXW ZKRVH 21�

2)) FRQWURO ELW LV 21�

3URFHVV )ORZ

,QSXW GDWD UHDG�

7KH ,QSXW +LJK IODJ DQG WKH ,QSXW /RZ IODJ DUH WXUQHG 21 ZKHQ DQ\ LQSXW LV
DERYH RU EHORZ WKH LQSXW UDQJHV VSHFLILHG LQ 6HFWLRQ �ï�ï��

�ï� $QDORJ 2XWSXW 8QLW
7KHUH LV RQH $QDORJ 2XWSXW 8QLW� ZKLFK SURYLGHV RQH RXWSXW� 7KLV RXWSXW FDQ
EH HLWKHU FXUUHQW RU YROWDJH EDVHG�

�ï�ï� 2XWSXW 6LJQDO 5DQJH
7KH $QDORJ 2XWSXW 8QLW FRQYHUWV �ïELW ELQDU\ GDWD IURP WKH &38 WR DQ DQD�
ORJ VLJQDO VR WKDW LW FDQ EH RXWSXW WR DQ H[WHUQDO GHYLFH� $ 8QLW FDQ EH FRQ�
QHFWHG WR FRQYHUW HLWKHU WR D YROWDJH RU WR D FXUUHQW� 7KLV FXUUHQW RU YROWDJH
ZLOO EH ZLWKLQ WKH IROORZLQJ UDQJHV�

9ROWDJH � WR � 9

&XUUHQW �� WR �� P$

�ï�ï� 'LJLWDOï$QDORJ &RQYHUVLRQ
%LQDU\ YDOXHV EHWZHHQ �������� DQG �������� ��� DQG )) LQ KH[DGHFLPDO�
DUH FRQYHUWHG WR DQ DQDORJ RXWSXW VLJQDO LQ D VWUDLJKWïOLQH UHODWLRQVKLS� 7KHVH

2WKHU )ODJV



��

$QDORJ 2XWSXW 8QLW 6HFWLRQ �ï�

DUH UHODWHG WR WKH RXWSXW YROWDJH DQG FXUUHQW UDQJHV DV VKRZQ LQ WKH IROORZLQJ
JUDSK�

� P$
RU �9

�� P$
RU �9

��
�

))
�����

&RQYHUWHG GDWD

�DQDORJ�

'DWD IURP &38 �GLJLWDO�

�ï�ï� %ORFN 'LDJUDP
7KH EORFN GLDJUDP IRU WKH $QDORJ 2XWSXW 8QLW LV VKRZQ EHORZ� 7KLV GLDJUDP
VKRZV WKH LQWHUQDO SURFHVVLQJ XVHG WR FRQYHUW EHWZHHQ GLJLWDO GDWD DQG DQD�
ORJ VLJQDOV�

7KH VKLHOG WHUPLQDO LV IORDWLQJ�

0HPRU\
FLUFXLW

'�$
FRQYHUWHU

%XV
LQWHUï
IDFH

�

ï

�

ï

7LPLQJ

FLUFXLW

,�2 EXV

9ROWDJH LQSXW

&XUUHQW LQSXW

6KLHOG

&�.ï'$

�ï�ï� ,5 $UHD $OORFDWLRQV
7KH $QDORJ 2XWSXW 8QLW LV DOORFDWHG WZR ZRUGV LQ WKH ,5 DUHD DFFRUGLQJ WR WKH
V\VWHP FRQILJXUDWLRQ RI WKH 3&� 2QH RI WKHVH ZRUGV ZLOO EH DQ LQSXW ZRUG� WKH
RWKHU� DQ RXWSXW ZRUG� 7KH LQSXW ZRUG LV UHSUHVHQWHG E\ ´Qµ LQ WKLV PDQXDO�
WKH RXWSXW ZRUG� E\ ´P�µ 5HIHU WR \RXU 3&·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ
,5 DUHD DOORFDWLRQ WR GHWHUPLQH WKH DFWXDO LQSXW DQG RXWSXW ZRUGV WKDW ZLOO EH
DOORFDWHG�

7KH $QDORJ 2XWSXW 8QLW XVHV RQO\ WKH ILUVW HLJKW ELWV RI WKH RXWSXW ZRUG DOOR�
FDWHG WR LW� 7KHVH HLJKW ELWV DUH XVHG WR VWRUH WKH ELQDU\ YDOXH WKDW LV EHLQJ
FRQYHUWHG IRU RXWSXW WR DQ H[WHUQDO GHYLFH� 7KHVH ELWV DUH VKRZQ EHORZ�



��

$QDORJ 2XWSXW 8QLW 6HFWLRQ �ï�

7KH LQSXW ZRUG LV QRW XVHG DQG FDQQRW EH DFFHVVHG� 7KH ODVW KDOI RI WKH RXW�
SXW ZRUG LV DOVR QRW XVHG EXW FDQ EH DFFHVVHG E\ WKH SURJUDP IRU XVH DV
ZRUN ELWV�

,QSXW ELWV� ,5 Q 2XWSXW ELWV� ,5 P

�� �� 2XWSXW GDWD ��

�� �� 2XWSXW GDWD ��

�� �� 2XWSXW GDWD ��

�� �� 2XWSXW GDWD ��

�� �� 2XWSXW GDWD ��

�� �� 2XWSXW GDWD ��

�� �� 2XWSXW GDWD ��

�� &DQQRW EH XVHG� �� 2XWSXW GDWD ��

�� ��

�� ��

�� ��

�� �� $YDLODEOH DV ZRUN ELWV�

�� ��

�� ��

�� ��

�� ��



��
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6(&7,21 �
,QVWDOODWLRQ

�ï� ,�2 &RQQHFWLQJ &DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� $QDORJ ,QSXW 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $QDORJ 2XWSXW 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

,�2 &RQQHFWLQJ &DEOHV 6HFWLRQ �ï�

�ï� ,�2 &RQQHFWLQJ &DEOHV
7KH $QDORJ ,�2 8QLWV DUH FRQQHFWHG WR WKH &38 WKURXJK WKH IROORZLQJ FDEOHV�

8QLW &DEOH /HQJWK

&�. �+RUL]RQWDO FRQQHFWLRQ� &��3ï&1��� � FP

&��3ï&1��� �� FP

&�. �+RUL]RQWDO FRQQHFWLRQ� &�.ï&1��� � FP

7KH ,�2 &RQQHFWLQJ &DEOH PXVW EH FRQQHFWHG IURP WKH ULJKWïVLGH RQ WKH
&38 RU ([SDQVLRQ ,�2 8QLW WR WKH OHIWïVLGH �,1� FRQQHFWRU RQ WKH $QDORJ ,�2
8QLW� &RQQHFW WKH HQG RI WKH ,�2 &RQQHFWLQJ &DEOH ZLWKRXW D FRYHU WR WKH
$QDORJ ,�2 8QLW�

&��. &38 &�.ï$' $QDORJ

,QSXW 8QLW

$Q LQFRUUHFW FRQQHFWLRQ FDQ GHVWUR\ WKH $QDORJ ,�2 8QLW� 'R QRW XVH DQ\
FDEOH RWKHU WKDQ WKRVH OLVWHG DERYH� 'R QRW FRQQHFW WKH &38 WR WKH ULJKWï
VLGH �287� FRQQHFWRU RQ WKH $QDORJ ,�2 8QLW� 'R QRW UHYHUVH WKH HQGV RI WKH
,�2 &RQQHFWLQJ &DEOH�

�ï� 'LPHQVLRQV
0RXQWLQJ GLPHQVLRQV DUH VKRZQ EHORZ� $OO XQLWV DUH LQ PLOOLPHWHUV�

������

������ ���

���

���

���

���

���

��

��

7ZR 0�
PRXQWLQJ
VFUHZV

)RXU 0�
PRXQWLQJ
VFUHZV

&�.ï$' DQG &�.ï'$

&�.ï$'

&DXWLRQ
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:LULQJ 6HFWLRQ �ï�

�ï� :LULQJ
7KH $QDORJ ,�2 8QLWV PXVW EH ZLUHG WR SURYLGH YROWDJH RU FXUUHQW LQSXWV ZLWK�
LQ WKH VSHFLILHG UDQJHV� ,I WKH XOWLPDWH ,�2 GHYLFH GRHV QRW SURYLGH WKH FRUUHFW
YROWDJH�FXUUHQW� DQ LQWHUPHGLDWH GHYLFH �H�J�� SUHDPSOLILHU� PXVW EH XVHG� 'H�
WDLOV RI ZLULQJ DUH SURYLGHG KHUH RQO\ IRU WKH WHUPLQDOV RQ $QDORJ ,�2 8QLWV�
5HIHU DOVR WR WKH RSHUDWLQJ PDQXDO IRU WKH ,�2 GHYLFH �RU LQWHUPHGLDWH GHYLFH�
IRU ZLULQJ GHWDLOV�

:LULQJ GLDJUDPV DUH SURYLGHG LQ WKLV VHFWLRQ IRU DOO 8QLWV� 8VH RQO\ VKLHOGHG�
WZLVWHGïSDLU FDEOH WR FRQQHFW DQ $QDORJ ,�2 8QLW WR DQ H[WHUQDO ,�2 GHYLFH� $OO
WHUPLQDOV DUH HTXLSSHG ZLWK 0��� VFUHZV DQG VHOIïULVLQJ SUHVVXUH SODWHV�

�ï�ï� $QDORJ ,QSXW 8QLWV
)RU YROWDJH LQSXWV� ZLUH GLUHFWO\ WR WKH YROWDJH WHUPLQDOV� )RU FXUUHQW LQSXWV�
ZLUH GLUHFWO\ WR WKH FXUUHQW WHUPLQDOV DQG WKHQ VKRUW WKH FXUUHQW DQG YROWDJH
WHUPLQDOV WRJHWKHU XVLQJ WKH HQFORVHG MXPSHUV �

&+

6+1& 1&

&20

,1

&+

6+1& 1&

&20

,1

�)RU 0��� VFUHZV�

��� PD[

��� PD[

��� PD[

��� PD[

�)RU 0��� VFUHZV�

&�.ï$'
9ROWDJH ,QSXW &XUUHQW ,QSXW

� 9 � 9

� 9

9LQ� ,LQï

&�.ï$'
�ï�9��ï��P$

&�.ï$'
�ï�9��ï��P$

9LQ� ,LQï



��

:LULQJ 6HFWLRQ �ï�

� 9 � 9 � 9� 9

� 9 � 9

1&

&�.ï$'

,QSXW � ,QSXW �

,QSXW � ,QSXW �

� 9� 9 � 9 � 9,QSXW � ,QSXW �

&XUUHQW ,QSXW

9�LQ ,�LQ &20 6+ 9�LQ ,�LQ &20 6+
�

9�LQ ,�LQ &20 6+ 9�LQ ,�LQ &20 6+
� � � �

1& 1& 1& 1& 1&
� � �

1& 1& 1& 1& 1&

9�LQ ,�LQ &20 6+ 9�LQ ,�LQ &20 6+
�

9�LQ ,�LQ &20 6+ 9�LQ ,�LQ &20 6+
� � � �

1& 1& 1& 1& 1&
� � �

1& 1& 1& 1& 1&

1& 1& 1& 1& 1& 1& 1& 1& 1& 1&

� 9� 9

,QSXW � ,QSXW �

9ROWDJH ,QSXW

1& 1& 1& 1& 1& 1& 1& 1& 1&



��

:LULQJ 6HFWLRQ �ï�

�ï�ï� $QDORJ 2XWSXW 8QLW
9ROWDJH DQG FXUUHQW RXWSXW WHUPLQDOV DUH VHSDUDWH RQ WKH $QDORJ 2XWSXW 8QLW�
1HYHU ZLUH ERWK DW WKH VDPH WLPH� RQO\ RQH FDQ EH XVHG DW D WLPH�

&+

6+

&20

,1

�

ï

�

ï

�)RU 0��� VFUHZV�

��� PD[

��� PD[

9ROWDJH RXWSXW

&XUUHQW RXWSXW

,RXW
� ,RXW

ï

9RXW�9RXWï

&�.ï$'
�ï�9��ï��P$



��
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6(&7,21 �
3URJUDPPLQJ &RQVLGHUDWLRQV

�ï� %DVLF &RQVLGHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDPPLQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� $QDORJ ,QSXW 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $QDORJ 2XWSXW 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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%DVLF &RQVLGHUDWLRQV 6HFWLRQ �ï�

�ï� %DVLF &RQVLGHUDWLRQV
7R HIIHFWLYHO\ HPSOR\ WKH $QDORJ ,�2 8QLWV� LW LV LPSRUWDQW WKDW GDWD EH PRYHG
WR DQG IURP WKH ,5 ZRUGV DVVLJQHG WR WKHP DW WKH SURSHU WLPH DQG VWRUHG LQ
DQRWKHU ORFDWLRQ ZKHUH LW FDQ EH SURFHVVHG�

�ï� 3URJUDPPLQJ ([DPSOHV
3URJUDPPLQJ LV DQ LPSRUWDQW FRQVLGHUDWLRQ ZKHQ XVLQJ WKH $QDORJ ,�2 8QLWV�
3URJUDPPLQJ LQVWUXFWLRQV PXVW EH XVHG WR PRYH WKH GHVLUHG GDWD WR ORFD�
WLRQV ZKHUH LW FDQ EH VWRUHG IRU ODWHU DFFHVV� :LWK WKH &�.ï$'� WKH SURJUDP
PXVW DOVR EH XVHG WR FRQWURO ZKLFK LQSXWV DUH EHLQJ UHDG DQG WKH WLPLQJ RI
WKHVH LQSXWV�

�ï�ï� $QDORJ ,QSXW 8QLWV

&�.ï$'
:LWK WKH &�.ï$' $QDORJ ,QSXW 8QLW� DOO WKDW LV QHFHVVDU\ LV WKDW WKH LQSXW
GDWD EH PRYHG IURP WKH ZRUG DOORFDWHG WR WKH 8QLW WR WKH GDWD DUHD ZKHUH LW LV
WR EH VWRUHG� 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR GR WKLV HDFK VFDQ VR WKDW
'0 �� DOZD\V KROGV WKH PRVW UHFHQW LQSXW GDWD� ,Q WKLV H[DPSOH ,5 �� LV WKH
ZRUG DOORFDWHG WR WKH 8QLW� 7KLV ZRUG ZLOO YDU\ ZLWK WKH V\VWHP FRQILJXUDWLRQ�

029����

��

'0 ������ �DOZD\V 21�

&�.ï$'
3URJUDPPLQJ LV PRUH FRPSOH[ ZLWK WKH &�.ï$' EHFDXVH WKH GDWD IRU XS WR
IRXU LQSXWV PXVW EH VWRUHG EHIRUH LW LV RYHUZULWWHQ� 7KLV UHTXLUHV XVH RI WKH
5HDG IODJV IRU WKH IRXU LQSXWV� 7KH 21�2)) IODJV IRU WKH GHVLUHG LQSXWV PXVW
EH WXUQHG 21 E\ WKH SURJUDP WR HQVXUH WKDW WKH LQSXWV DUH UHDG DQG FRQ�
YHUWHG�

7KH SURJUDP JLYHQ EHORZ LV ZULWWHQ IRU WKH IROORZLQJ FRQILJXUDWLRQ�

2XWSXW ZRUG� ,5 �� 2XWSXW ZRUG� ,5 ��

,QSXW ZRUG� ,5 �� ,QSXW ZRUG� ,5 ��

&��. &38 &�.ï$' $QDORJ ,QSXW 8QLW

([DPSOH &RQILJXUDWLRQ
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3URJUDPPLQJ ([DPSOHV 6HFWLRQ �ï�

7KH IROORZLQJ ELWV DQG ZRUGV DUH XVHG LQ WKH H[DPSOH SURJUDP�

���� WKURXJK ���� %LWV LQ LQSXW ZRUG RI WKH $QDORJ ,QSXW 8QLW ZKHUH FRQYHUWHG LQSXW GDWD LV ILUVW SODFHG�

���� WKURXJK ���� 5HDG IODJV IRU WKH IRXU LQSXWV

���� ,QSXW +LJK IODJ� XVHG WR LQGLFDWH DQ HUURU LQ LQSXW YDOXHV� GDWD QRW PRYHG LI 21�

���� ,QSXW /RZ IODJ� XVHG WR LQGLFDWH DQ HUURU LQ LQSXW YDOXHV� GDWD QRW PRYHG LI 21�

���� WKURXJK ���� 21�2)) FRQWURO ELWV� WXUQHG 21 HDFK VFDQ WR HQVXUH WKDW DOO LQSXW GDWD LV UHDG�

���� WKURXJK ���� 5HDG &RPSOHWH FRQWURO ELWV� WXUQHG 21 WR LQGLFDWH WKDW LQSXW GDWD KDV EHHQ PRYHG�

���� WKURXJK ���� 8VHG WR VWRUH LQSXW GDWD XQWLO LW LV VWRUHG LQ WKH SURSHU ORFDWLRQ IRU HDFK LQSXW�

���� :RUN ELW� XVHG WR LQGLFDWH KLJK LQSXW YDOXH�

���� :RUN ELW� XVHG WR LQGLFDWH ORZ LQSXW YDOXH�

���� $OZD\V 21 IODJ� XVHG WR HQVXUH WKDW 21�2)) FRQWURO ELWV UHPDLQ 21�

'0 �� WKURXJK '0 �� :RUGV XVHG WR VWRUH LQSXW GDWD XQWLO D QHZ YDOXH LV LQSXW DQG WUDQVIHUUHG�

7KH IROORZLQJ SURJUDP LV XVHG WR PRYH WKH LQSXW GDWD IRU HDFK LQSXW LQWR D
VHSDUDWH '0 ZRUG VR WKDW WKH PRVW UHFHQW YDOXH IRU HDFK LQSXW LV DOZD\V
DYDLODEOH� 7KH $OZD\V 21 IODJ LV XVHG WR HQVXUH WKDW WKH 5HDG IODJV VWD\ 21�
,QSXW GDWD LV ILUVW WHPSRUDULO\ VWRUHG LQ ,5 �� IRU WKH LQSXW ZKRVH GDWD LV EHLQJ
UHDG� DQG WKHQ WKH GDWD LV WUDQVIHUUHG WR WKH SURSHU '0 ZRUG EHIRUH WKH 5HDG
&RPSOHWH FRQWURO ELW LV WXUQHG 21 DQG WKH SURFHVV UHSHDWHG IRU WKH QH[W LQ�
SXW�

+HUH� WKH ,QSXW +LJK DQG ,QSXW /RZ IODJV DUH XVHG ERWK WR SUHYHQW GDWD IURP
EHLQJ PRYHG ZKHQ WKHUH LV DQ HUURU DQG WR WXUQ 21 ZRUN ELWV WKDW FDQ EH
XVHG WR VLJQDO WKH HUURUV�

%LWV DQG :RUGV 8VHG

3URJUDP
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3URJUDPPLQJ ([DPSOHV 6HFWLRQ �ï�

�DOZD\V ·21�·
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,QSXW � 21�2))

FRQWURO ELW

,QSXW � 21�2))

FRQWURO ELW
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FRQWURO ELW

,QSXW � 21�2))
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���� ����
µ/RZµ

$ODUP IRU

LQSXW �

(1'����

1RWH� $ODUPV IRU LQSXWV �� � DQG � PXVW EH SUR�
JUDPHG VLPLODU WR WKH $ODUP �� H[DPSOH� EXW
XVLQJ ���� ���� DQG ���� UHVSHFWLYHO\�

,QSXW �

67$57

&217,18('

&217,18(

,QSXW +LJK
IODJ

,QSXW /RZ
IODJ

,QSXW �

5HDG IODJ

,QSXW �

5HDG IODJ
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3URJUDPPLQJ ([DPSOHV 6HFWLRQ �ï�

�ï�ï� $QDORJ 2XWSXW 8QLW
:LWK WKH &�.ï'$ $QDORJ 2XWSXW 8QLW� DOO WKDW LV QHFHVVDU\ LV WKDW WKH SURSHU
GDWD EH PRYHG IURP WKH GDWD DUHD ZKHUH LW LV VWRUHG WR WKH ZRUG DOORFDWHG WR
WKH 8QLW� 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR GR WKLV HDFK VFDQ VR WKDW WKH
PRVW UHFHQW FRQWHQWV RI '0 �� LV DOZD\V RXWSXW� ,Q WKLV H[DPSOH ,5 �� LV WKH
ZRUG DOORFDWHG WR WKH 8QLW� 7KLV ZRUG ZLOO YDU\ ZLWK WKH V\VWHP FRQILJXUDWLRQ�

029����

'0 ��

������ �DOZD\V 21�
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$SSHQGL[ $
6WDQGDUG 0RGHOV

1DPH 6SHFLILFDWLRQV 0RGHO 1R�

$QDORJ ,QSXW 8QLW � WR � 9 RU � WR �� P$� � LQSXW &�.ï$'

� WR � 9 DQG RU � WR �� P$� � LQSXWV &�.ï$'

$QDORJ 2XWSXW 8QLW � WR � 9 RU � WR �� P$� � RXWSXW &�.ï'$

&�. ,�2 &RQQHFWLQJ &DEOH � FP �KRUL]RQWDO FRQQHFWLRQ��
LQFOXGHG ZLWK 8QLW

&��3ï&1���

�� FP �KRUL]RQWDO FRQQHFWLRQ�
LQFOXGHG ZLWK 8QLW

&��3ï&1���

&�. ,�2 &RQQHFWLQJ &DEOH � FP �KRUL]RQWDO FRQQHFWLRQ�
LQFOXGHG ZLWK 8QLW

&�.ï&1���
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$SSHQGL[ %
6SHFLILFDWLRQV

6DPH DV RWKHU &ï6HULHV H[FHSW IRU LQVXODWLRQ UHVLVWDQFH DQG GLHOHFWULF
VWUHQJWK� ZKHUH KLJK YROWDJHV DUH QRW ZLWKVWDQGDEOH�

,WHP 6SHFLILFDWLRQV

1XPEHU RI DQDORJ LQSXWV &�.ï$'� � &�.ï$'� �

,QSXW VLJQDO UDQJH 9ROWDJH LQSXW� � WR �9
&XUUHQW LQSXW� � WR �� P$

5HVROXWLRQ 9ROWDJH LQSXW� ���� P9 �������
&XUUHQW LQSXW� ���� m$ �������

$FFXUDF\ ���&� ����� PD[� RI IXOO VFDOH
�� WR ���&� ����� PD[� RI IXOO VFDOH

&RQYHUVLRQ WLPH �� PV PD[� �SHU ELW�

([WHUQDO LQSXW LPSHGHQFH 9ROWDJH LQSXW� � 0W PLQ�
&XUUHQW LQSXW� ��� W

&RGH LQSXW WR &38 �ïELW ELQDU\

1XPEHU RI ZRUGV DOORFDWHG �

1XPEHU RI WHUPLQDOV RQ WHUPLQDO EORFN &�.ï$'� � �IL[HG� &�.ï$'� �� �UHPRYHDEOH�

,QVXODWLRQ 1RQïLQVXODWHG

,QWHUQDO SRZHU VXSSO\ ��� P$ PD[� DW � 9

:HLJKW &�.ï$'� ��� J PD[� &�.ï$'� ��� J PD[�

,WHP 6SHFLILFDWLRQV

1XPEHU RI DQDORJ RXWSXWV �

2XWSXW VLJQDO UDQJH 9ROWDJH RXWSXW� � WR � 9
&XUUHQW RXWSXW� � WR �� P$

5HVROXWLRQ 9ROWDJH RXWSXW� ���� P9 �������
&XUUHQW RXWSXW� ���� m$ �������

$FFXUDF\ ���&� ����� PD[� RI IXOO VFDOH
�� WR ���&� ����� PD[� RI IXOO VFDOH

&RQYHUVLRQ WLPH �� PV PD[� �SHU ELW�

([WHUQDO RXWSXW LPSHGHQFH 9ROWDJH RXWSXW� ��� W PD[�

0D[LPXP FXUUHQW IRU H[WHUQDO RXWSXW 9ROWDJH RXWSXW� �� P$ PD[�

3HUPLVVDEOH ORDG UHVLVWDQFH IRU H[WHUQDO RXWSXW &XUUHQW RXWSXW� ��� W PD[�

&RGH UHTXLUHG IURP &38 �ïELW ELQDU\

1XPEHU RI ZRUGV DOORFDWHG �

1XPEHU RI WHUPLQDOV RQ WHUPLQDO EORFN � �IL[HG�

,QVXODWLRQ 1RQïLQVXODWHG

,QWHUQDO SRZHU VXSSO\ ��� P$ PD[� DW � 9

:HLJKW ��� J PD[�

*HQHUDO

$QDORJ ,QSXW 8QLWV

$QDORJ 2XWSXW 8QLW
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5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :���ï(�ï�$

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV UHYLVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

� 0DUFK ���� 2ULJLQDO SURGXFWLRQ

� 2FWREHU ���� &RUUHFWLRQV DQG DGGLWLRQV WR IROORZLQJ SDJHV� ��� ��� ��� ��� DQG ��

� $XJXVW ���� &RPSOHWH UHRUJDQL]DWLRQ DQG UHZULWH

�$ -XQH ���� &�.�$' $QDORJ ,QSXW 8QLW FRUUHFWHG RQ SDJHV �� DQG ���
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