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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\ SUHFDXWLRQV LQ WKLV PDQXDO� $OZD\V KHHG
WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHDG SUHFDXWLRQV FDQ UHVXOW LQ LQMXU\ WR SHRSOH RU GDP�
DJH WR WKH SURGXFW�

'$1*(5� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� LV OLNHO\ WR UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

:$51,1* ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG SRVVLEO\ UHVXOW LQ ORVV RI OLIH RU
VHULRXV LQMXU\�

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ UHODWLYH VHULRXV RU PLQRU
LQMXU\� GDPDJH WR WKH SURGXFW� RU IDXOW\ RSHUDWLRQ�

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� RIWHQ PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ LQ WKLV VHQVH�

7KH DEEUHYLDWLRQ ´3&µ PHDQV 3URJUDPPDEOH &RQWUROOHU DQG LV QRW XVHG DV DQ DEEUHYLDWLRQ IRU DQ\�
WKLQJ HOVH�

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

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUDWLRQ
RI WKH SURGXFW�

�� �� ���� �� ,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� FKHFNOLVWV� 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 KLJK�TXDOLW\ 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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6(&7,21 �
6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
&RPPXQLFDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD &DUULHU 0HPRU\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVPLVVLRQ 5DQJH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVPLVVLRQ 5DQJH &KDUW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVPLVVLRQ 7LPH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
,QVWDOODWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5�: +HDG ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD &DUULHU ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV
$ 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

5HYLVLRQ +LVWRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO�

7KLV VXSSOHPHQW SURYLGHV DGGLWLRQDO LQIRUPDWLRQ IRU WKH LQVWDOODWLRQ DQG RSHUDWLRQ RI WKH
9����'��3���'��3�� 'DWD &DUULHU DQG 9����+6���+6���+$�� 5HDG�:ULWH +HDG� DQG LQFOXGHV WKH
VHFWLRQV GHVFULEHG EHORZ�

3OHDVH UHDG WKLV PDQXDO FDUHIXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH DWWHPSWLQJ
WR LQVWDOO DQG RSHUDWH WKH 9����'��3���'��3�� 'DWD &DUULHU DQG 9����+6���+6���+$�� 5HDG�:ULWH
+HDG�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ RQ WKH V\VWHP FRQILJXUDWLRQ ZKLFK LQFOXGHV WKH 9����'��3���'��3��
'DWD &DUULHU DQG 9����+6���+6���+$�� 5HDG�:ULWH +HDG�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ RQ GDWD WUDQVPLVVLRQ EHWZHHQ WKH 5�: +HDG DQG 'DWD &DUULHU�

6HFWLRQ � GHVFULEHV WKH UHFRPPHQGHG PHWKRG RI 5�: +HDG DQG 'DWD &DUULHU LQVWDOODWLRQ�

7KH WKUHH $SSHQGLFHV SURYLGH LQIRUPDWLRQ UHODWLQJ WR VWDQGDUG PRGHOV� GLPHQVLRQV� DQG VSHFLILFDWLRQV�

:$51,1* )DLOXUH WR UHDG DQG XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO PD\ UHVXOW LQ
SHUVRQDO LQMXU\ RU GHDWK� GDPDJH WR WKH SURGXFW� RU SURGXFW IDLOXUH� 3OHDVH UHDG HDFK
VHFWLRQ LQ LWV HQWLUHW\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKH VHFWLRQ
DQG UHODWHG VHFWLRQV EHIRUH DWWHPSWLQJ DQ\ RI WKH SURFHGXUHV RU RSHUDWLRQV JLYHQ�
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6(&7,21 �
6\VWHP &RQILJXUDWLRQ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ WKH V\VWHP FRQILJXUDWLRQ ZKLFK LQFOXGHV WKH 9����'��3���'��3�� 'DWD &DUULHU DQG
9����+6���+6���+$�� 5HDG�:ULWH +HDG�

6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6\VWHP &RQILJXUDWLRQ
7KH 9��� ,' 6\VWHP FRQVLVWV RI DQ ,' &RQWUROOHU� 5�: +HDG� DQG 'DWD &DUULHU�
6HOHFW WKH PRVW VXLWDEOH ,' &RQWUROOHU� 5�:+HDG� DQG 'DWD &DUULHU DFFRUGLQJ WR
WKH DSSOLFDWLRQ�

9����&$�$�&$�$

,' &RQWUROOHUV

9����&$�$�&$�$ 9����&%�86�6
9����&%�86�6�

5�: +HDGV

'DWD &DUULHUV

9����&'�'�9� &����,'6���9�
&���+�,'6���9�

9����'��3��9����'��3��

9����+��

��� WR ��� 9$&
56����&�56����

��� WR ��� 9$&
3DUDOOHO 313�131 +DQGKHOG

�� 9'&
56����& ,' 6HQVRU 8QLWV

9����+$�� $PSOLILHU

9����+6�� 6HQVRU

9����+$�� $PSOLILHU

9����+6�� 6HQVRU

$SSOLFDEOH PRGHOV $SSOLFDEOH PRGHOV

1RWH �� 20521·V ,' &RQWUROOHUV FDQ EH XVHG ZLWK DQ\ 9����VHULHV 'DWD &DUULHU�
+RZHYHU� FHUWDLQ UHVWULFWLRQV DSSO\ DV PHQWLRQHG LQ QRWH � EHORZ�

�� 7KH IROORZLQJ ,'&RQWUROOHUV DQG ,'6HQVRU8QLWV FDQ EH XVHGZLWK((3520
'DWD &DUULHUV�

� 9����&$�$ ZLWK VRIWZDUH YHUVLRQ ��� RU QHZHU

� 9����&'�' ZLWK VRIWZDUH YHUVLRQ ��� RU QHZHU �&'�'�9��

� 9����&%�6 ZLWK VRIWZDUH YHUVLRQ ���

� &���+�,'6���9� DQG &����,'6���9� ,' 6HQVRU 8QLWV

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �
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6(&7,21 �
&RPPXQLFDWLRQV

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ GDWD WUDQVPLVVLRQ EHWZHHQ WKH 5�: +HDG DQG 'DWD &DUULHU�

��� 'DWD &DUULHU 0HPRU\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HPRU\ 0DS �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWH 3URWHFW )XQFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7UDQVPLVVLRQ 5DQJH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVPLVVLRQ 5DQJH &KDUW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVPLVVLRQ 7LPH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 7XUQ�DURXQG 7LPH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /RZHU�OHYHO 7UDQVPLVVLRQ 7LPH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 'DWD &DUULHU 0HPRU\

����� 0HPRU\ 0DS
7KH 'DWD &DUULHU �'&� KDV DQ ((3520PHPRU\ WKDW FDQ FRQWDLQ XS WR ��� E\�
WHV RI LQIRUPDWLRQ� LQFOXGLQJ �����+�� WKH ZULWH SURWHFW VHWWLQJ DUHD� 7KHPHPRU\
KDV D OLIH H[SHFWDQF\ RI ������� F\FOHV� L�H�� HDFK DGGUHVV FDQ EH RYHUZULWWHQ
������� WLPHV EHIRUH HUURUV EHJLQ WR RFFXU� ((3520 HUURUV LQFOXGH IDLOXUH WR
RYHUZULWH GDWD DQG IDLOXUH WR UHWDLQ GDWD�

�����+�

�����+�

��)'�+�

$GGUHVV 'DWD

+LJKHU GLJLWV /RZHU GLJLWV
� E\WH

��� XVDEOH
E\WHV

:ULWH SURWHFW VHWWLQJ DUHD

�����+�

�����+�

����� :ULWH 3URWHFW )XQFWLRQ
7KH ZULWH SURWHFW IXQFWLRQ SURWHFWV LPSRUWDQW GDWD VWRUHG LQ WKH PHPRU\ RI WKH
'DWD&DUULHU� VXFK DV SURGXFW QXPEHU DQGPRGHO� IURP LQDGYHUWHQW ZULWH DFFHVV�
:LWK WKLV IXQFWLRQ� WKH GDWD XS WR D VSHFLILHGPHPRU\ DGGUHVV FDQ EH SURWHFWHG� ,W
LV UHFRPPHQGHG WKDW LPSRUWDQW GDWD EH ZULWH�SURWHFWHG DV IROORZV�

6HWWLQJ :ULWH 3URWHFW )XQFWLRQ
7KH ZULWH SURWHFW IXQFWLRQ LV VHW LQ DGGUHVV ���� RI WKH 'DWD &DUULHU·V PHPRU\�
7KHPRVW VLJQLILFDQW ELW RI DGGUHVV ���� GHWHUPLQHVZKHWKHU RU QRW WKHZULWH SUR�
WHFW IXQFWLRQ LV LQ HIIHFW�

$GGUHVV %LW

� � � � � � � �

���� <(6�
12

/DVW � GLJLWV RI HQG DGGUHVV

:ULWH SURWHFW H[HFXWLRQ ELW �PRVW VLJQLILFDQW ELW RI DGGUHVV �����
�� :ULWH�SURWHFWHG
�� 1RW ZULWH�SURWHFWHG

7KH HQG DGGUHVV FDQ EH VHW EHWZHHQ �� DQG �)� 6HWWLQJ WKH DGGUHVV WR �� SUR�
WHFWV DOO E\WHV IURP ���� WKURXJK ��)'� 6HWWLQJ WKH DGGUHVV WR D YDOXH IURP �� WR
�) SURWHFWV DOO E\WHV IURP ���� WKURXJK WKH VSHFLILHG DGGUHVV� ,W LV QRW SRVVLEOH
WR VSHFLI\ DQ HQG DGGUHVV EHWZHHQ ���� DQG ��))�

1RWH �� $GGUHVV ���� FDQQRW EH ZULWH�SURWHFWHG�

�� $GGUHVV ���� LV DOZD\V WKH VWDUWLQJ DGGUHVV RI WKH ZULWH�SURWHFW DUHD� ,P�
SRUWDQW GDWD WKDW QHHGV WR EH SURWHFWHG VKRXOG EH LQSXW IURP ���� RQ�

'DWD &DUULHU 0HPRU\ 6HFWLRQ ���
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([DPSOH � 7R SURWHFW DGGUHVVHV ���� WKURXJK �����

����

����

��)'

:ULWH�SURWHFWHG DUHD

$GGUHVV

$GGUHVV +LJKHU GLJLWV /RZHU GLJLWV

���� � � � � � � � �

� �

([DPSOH � $OO E\WHV IURP ���� WKURXJK ��)' ZLOO EH ZULWH�SURWHFWHG ZKHQ ELW � LV 21 DQG
WKH HQG DGGUHVV LV VHW WR ���

����
����

��)'

:ULWH�SURWHFWHG DUHD

$GGUHVV

$GGUHVV +LJKHU GLJLWV /RZHU GLJLWV

���� � � � � � � � �

� �

&DQFHOLQJ :ULWH 3URWHFWLRQ
7R FDQFHO ZULWH SURWHFWLRQ� FOHDU WKHPRVW VLJQLILFDQW ELW RI DGGUHVV ���� WR �� 7KH
ZULWH SURWHFWLRQ ZLOO EH FDQFHOOHG DQG WKH HQG DGGUHVV VSHFLILHG LQ ���� ZLOO EH
LQYDOLG�

��� 7UDQVPLVVLRQ 5DQJH
7KH IROORZLQJ WDEOH VKRZV WKH WUDQVPLVVLRQ UDQJHV IRU 9����VHULHV '&V ZKHQ
UHDGLQJ RU ZULWLQJ GDWD�

&RPELQDWLRQ RI 'DWD &DUULHU DQG 5�: +HDG ,' &RQWUROOHU 0RGH $[LDO 2IIVHW
����

$[LDO 2IIVHW
����

9����'��3���
9��� +6��

6WDWLRQDU\ 5HDG 7UDQVPLVVLRQ UDQJH SULRULW\ ��� WR ��� ��� WR ���
9����+6��

\

7UDQVPLVVLRQ WLPH SULRULW\ ��� WR ��� ��� WR ���

:ULWH 7UDQVPLVVLRQ UDQJH�WLPH SULRULW\ ��� WR ��� ��� WR ���

9����'��3���
9��� +6��

6WDWLRQDU\ 5HDG 7UDQVPLVVLRQ UDQJH SULRULW\ ��� WR ��� ��� WR ���
9����+6��

\

7UDQVPLVVLRQ WLPH SULRULW\ ��� WR ��� ��� WR ���

:ULWH 7UDQVPLVVLRQ UDQJH�WLPH SULRULW\ ��� WR ��� ��� WR ���

9����'��3���
9��� +6��

6WDWLRQDU\ 5HDG 7UDQVPLVVLRQ UDQJH SULRULW\ ��� WR ��� ��� WR ���
9����+6��

\

7UDQVPLVVLRQ WLPH SULRULW\ ��� WR ��� ��� WR ���

:ULWH 7UDQVPLVVLRQ UDQJH�WLPH SULRULW\ ��� WR ��� ��� WR ���

9����'��3���
9��� +6��

6WDWLRQDU\ 5HDG 7UDQVPLVVLRQ UDQJH SULRULW\ ��� WR ��� ��� WR ���
9����+6��

\

7UDQVPLVVLRQ WLPH SULRULW\ ��� WR ��� ��� WR ���

:ULWH 7UDQVPLVVLRQ UDQJH�WLPH SULRULW\ ��� WR ��� ��� WR ���

1RWH �� 7KH ,' &RQWUROOHU PRGH FDQ EH VHW ZLWK D ',3 VZLWFK RQ 6HULDO ,QWHUIDFH ,'
&RQWUROOHUV DQG ,' 6HQVRU 8QLWV RQO\�

7UDQVPLVVLRQ 5DQJH 6HFWLRQ ���
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�� )RU 3DUDOOHO ,QWHUIDFH ,' &RQWUROOHUV� XVH WKH WUDQVPLVVLRQ UDQJH YDOXHV JLY�
HQ IRU WKH WUDQVPLVVLRQ UDQJH SULRULW\ PRGH VHWWLQJV�

�� 7KH PHDVXUHPHQWV OLVWHG LQ WKH SUHFHGLQJ WDEOH WDNH WKH DPELHQW WHPSHUD�
WXUH DQG SURGXFW YDULDWLRQ LQWR DFFRXQW� 7KH PHDVXUHPHQW FRQILJXUDWLRQ LV
VKRZQ EHORZ� �7KH WUDQVPLVVLRQ UDQJH FDQ YDU\ JUHDWO\ GHSHQGLQJ RQ
ZKHUH DQG KRZ WKH 5�: +HDG DQG '& DUH LQVWDOOHG��

'&

9����'��3�����

'&

9����'��3�����

7KH 6HQVRU DQG '& DUH IOXVK�PRXQWHG LQ D VWHHO VXUIDFH� '& LV IOXVK�PRXQWHG LQ D VWHHO VXUIDFH DQG WKH 6HQVRU LV
PRXQWHG RQ D VWHHO VXUIDFH�

6WHHO

9����+6��
6HQVRU

6WHHO
9����+6��
6HQVRU

6WHHO

6WHHO

1RWH $FWXDO WUDQVPLVVLRQ UDQJHV YDU\ ZLWK WKH PRXQWLQJ HQYLURQPHQWV DQG PRXQWLQJ
PHWKRGV RI WKH 'DWD &DUULHUV DQG 5�: +HDGV�

��� 7UDQVPLVVLRQ 5DQJH &KDUW

9����'��3�� 	 9����+6��

5HDG �WUDQVPLVVLRQ UDQJH SULRULW\� 5HDG �WUDQVPLVVLRQ WLPH SULRULW\�
:ULWH �WUDQVPLVVLRQ UDQJH�WLPH SULRULW\�

9����'��3�� 	 9����+6��

5HDG �WUDQVPLVVLRQ UDQJH SULRULW\� 5HDG �WUDQVPLVVLRQ WLPH SULRULW\�
:ULWH �WUDQVPLVVLRQ UDQJH�WLPH SULRULW\�

7UDQVPLVVLRQ 5DQJH &KDUW 6HFWLRQ ���



�

9����'��3�� 	 9����+6��

5HDG �WUDQVPLVVLRQ UDQJH SULRULW\� 5HDG �WUDQVPLVVLRQ WLPH SULRULW\�
:ULWH �WUDQVPLVVLRQ UDQJH�WLPH SULRULW\�

9����'��3�� 	 9����+6��

5HDG �WUDQVPLVVLRQ UDQJH SULRULW\� 5HDG �WUDQVPLVVLRQ WLPH SULRULW\�
:ULWH �WUDQVPLVVLRQ UDQJH�WLPH SULRULW\�

��� 7UDQVPLVVLRQ 7LPH
7UDQVPLVVLRQ WLPHV DUH WKH VDPH IRU DOO PRGHOV RI 5�:+HDGV DQG '&V FRYHUHG
LQ WKLV PDQXDO� DOWKRXJK WUDQVPLVVLRQ WLPHV DUH GLIIHUHQW IRU '&V WKDW FRQWDLQ
EDWWHULHV� 7KH WHUP ´WUDQVPLVVLRQ WLPHµ LV XVHG WR LQGLFDWH ERWK WKH WXUQ�DURXQG
WLPH �7$7� DQG WKH ORZHU OHYHO WUDQVPLVVLRQ WLPH EHWZHHQ WKH5�:+HDGDQG'&�

7XUQ�DURXQG 7LPH 7KH 7$7 LV WKH WRWDO WLPH UHTXLUHG IURP WKH WUDQVPLVVLRQ RI D FRPPDQG IURP D
KRVW GHYLFH �VXFK DV D KRVW FRPSXWHU� XQWLO WKH UHFHSWLRQ RI D UHVSRQVH DW WKH
KRVW GHYLFH�

7KH ORZHU�OHYHO WUDQVPLVVLRQ WLPH LV WKH WLPH UHTXLUHG IRU WUDQVPLVVLRQ RI GDWD
EHWZHHQ WKH 5�: +HDG DQG '&�

7KH IROORZLQJ GLDJUDP VKRZV WKH 7$7 DQG ORZHU�OHYHO WUDQVPLVVLRQ WLPH IRU WKH
5($' FRPPDQG�

5'+�� 
 U� � � � � �
5'������ 
 U� � �

/RZHU�OHYHO
WUDQVPLVVLRQ WLPH

7XUQ�DURXQG WLPH �7$7�

����� 7XUQ�DURXQG 7LPH
7KH IROORZLQJ GLDJUDPV VKRZ WKH 7$7 IRU 6HULDO ,QWHUIDFH ,' &RQWUROOHUV
9����&$�$�&$�$ DQG 9����&'�'� �7KH 7$7 IRU 3DUDOOHO ,QWHUIDFH ,' &RQWURO�
OHUV DQG ,' 6HQVRU 8QLWV YDULHV ZLWK WKH KRVW·V VRIWZDUH��

/RZHU�OHYHO 7UDQVPLVVLRQ
7LPH

7UDQVPLVVLRQ 7LPH 6HFWLRQ ���



�

5HDG

5HDG

:ULWH
:ULWH

1XPEHU RI E\WHV SURFHVVHG 1XPEHU RI E\WHV SURFHVVHG

7UDQVPLVVLRQ 5DQJH 3ULRULW\ 0RGH 7UDQVPLVVLRQ 7LPH 3ULRULW\ 0RGH

1RWH �� 7KH 7$7 GDWD ZDVPHDVXUHG ZLWK D 9����&$�$ ,' &RQWUROOHU� &RPPXQLFD�
WLRQV EHWZHHQ WKH ,' &RQWUROOHU DQG KRVW FRPSXWHU ZHUH VHW IRU ����� ESV�
� GDWD ELWV� � VWRS ELW� DQG RGG SDULW\�
'DWD ZDV WUDQVPLWWHG FRQWLQXRXVO\ LQ WKLV H[DPSOH� WKHUH ZHUH QR VSDFHV
EHWZHHQ FKDUDFWHUV�

�� 7KH QXPEHU RI E\WHV ZDV IRU $6&,, FRGH VSHFLILFDWLRQ� 5HIHU WR WKH 2SHUD�
WLRQ 0DQXDO IRU GHWDLOV�

����� /RZHU�OHYHO 7UDQVPLVVLRQ 7LPH
7KH IROORZLQJ GLDJUDPV VKRZ WKH ORZHU�OHYHO WUDQVPLVVLRQ WLPH�

5HDG
5HDG

:ULWH

:ULWH

1XPEHU RI E\WHV SURFHVVHG 1XPEHU RI E\WHV SURFHVVHG

7UDQVPLVVLRQ 5DQJH 3ULRULW\ 0RGH 7UDQVPLVVLRQ 7LPH 3ULRULW\ 0RGH
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7KH ORZHU�OHYHO WUDQVPLVVLRQ WLPH FDQ DOVR EH FDOFXODWHG XVLQJ WKH HTXDWLRQV LQ
WKH WDEOH EHORZ� �7KH WHUP 1 UHSUHVHQWV WKH QXPEHU RI E\WHV EHLQJ SURFHVVHG��

,' &RQWUROOHU 0RGH 7UDQVPLVVLRQ 7UDQVPLVVLRQ 7LPH �PV�

7UDQVPLVVLRQ UDQJH SULRULW\ 5HDG W  ���1 � ����J S \

:ULWH W  ���1 � �����

7UDQVPLVVLRQ WLPH SULRULW\ 5HDG W  ���1 � ����S \

:ULWH W  ���1 � �����

1RWH 7KH ,' &RQWUROOHU PRGH �WUDQVPLVVLRQ UDQJH�WLPH SULRULW\ PRGH� LV GHWHUPLQHG
E\ WKH',3 VZLWFK VHWWLQJV RQ 6HULDO ,QWHUIDFH ,'&RQWUROOHUV �9����&$�$�&$�$�
&'�'� DQG ,' 6HQVRU 8QLWV� 5HIHU WR WKH 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

7UDQVPLVVLRQ 7LPH 6HFWLRQ ���



�

6(&7,21 �
,QVWDOODWLRQ

7KLV VHFWLRQ GHVFULEHV WKH UHFRPPHQGHG PHWKRG RI 5�: +HDG DQG 'DWD &DUULHU LQVWDOODWLRQ�

��� 5�: +HDG ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 9����+6�� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 9����+6�� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 9����+$�� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWRUV EHWZHHQ 9����+$�� DQG 9����+6�� RU 9����+6�� ��� � � � � � � � � � �
����� (IIHFW RI 6XUURXQGLQJ 0HWDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUIHUHQFH EHWZHHQ 5�: +HDGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUIHUHQFH ZLWK 3UR[LPLW\ 6ZLWFKHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD &DUULHU ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HFRPPHQGHG 9����'��3����� ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (IIHFW RI 6XUURXQGLQJ 0HWDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (IIHFW RI 0LVDOLJQPHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUIHUHQFH %HWZHHQ 'DWD &DUULHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 5�: +HDG ,QVWDOODWLRQ
����� 9����+6��

7KH 9����+6�� LV 0�� LQ GLDPHWHU� :KHQ LQVWDOOLQJ D 5�: +HDG LQ PHWDO�
SURYLGH D ���PP FOHDUDQFH EHWZHHQ WKH 9����+6�� 5�: +HDG·V FRLO WLS DQG
WKH PHWDO VXUIDFH� 0DNH VXUH WKDW WKH PHWDO VXUIDFH GRHV QRW H[WHQG EH\RQG
WKH WLS RI WKH 5�: +HDG�

� PP PLQ�

6XUURXQGLQJ PHWDO

�� PP GLD� �� �� PP� PLQ�

5�: +HDG

0RXQWLQJ %UDFNHW 8VH WKH QXWV DQG ORFN ZDVKHUV SURYLGHG ZLWK WKH 9����+6�� WR DWWDFK WKH 5�:
+HDG WR WKH PRXQWLQJ EUDFNHW VR WKDW WKH 9����+6�� FDQ EH VHL]HG E\ WKH
PRXQWLQJ EUDFNHW� 7KHQ WRUTXH WKH QXWV WR ��� 1�P ��� NJI : FP��

�� ����
ï�

PP

����� 9����+6��

7ZR� ��� GLD�

������

��

����

���

��

0� VFUHZ

&HQWHU RI FRLO

����� 9����+$��
3DQHO 0RXQWLQJ 8VH 0� VFUHZV WR PRXQW WKH 9����+$�� WR D SDQHO�

���

�����

��������

7ZR� ��� GLD�

����

����

5�: +HDG ,QVWDOODWLRQ 6HFWLRQ ���



��

',1�WUDFN 0RXQWLQJ

���� ��PP PLQ� �VHH QRWH ��

0RXQWLQJ KRRN

',1 WUDFN

(QGSODWH

6SDFHU

�VHH QRWH ��

1RWH �� :KHQ PRXQWLQJ WKH 9����+$�� WR D ',1 WUDFN� WDNH WKH KHLJKW RI WKH ',1
WUDFN LQWR FRQVLGHUDWLRQ�

�� :KHQPRXQWLQJ PRUH WKDQ RQH 9����+$�� VLGH E\ VLGH� SURYLGH D VSDFH RI
�� PPPLQLPXP EHWZHHQ WKH 5�: +HDGV QH[W WR HDFK RWKHU E\ LQVHUWLQJ DW
OHDVW WZR VSDFHUV EHWZHHQ WKH 5�: +HDGV�

7R PRXQW WKH 9����+$�� WR D ',1 WUDFN� KRRN SDUW $ ILUVW� 7KHQ SXVK WKH
9����+$�� LQ WKH % GLUHFWLRQ DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ� 7R GLVPRXQW
WKH 9����+$�� IURP D ',1 WUDFN� SXOO WKH PRXQWLQJ KRRN�

$

%

0RXQWLQJ KRRN

3)3����1� 0RXQWLQJ 5DLO 3)3�0 (QGSODWH 3)3�6 6SDFHU

����� &RQQHFWRUV EHWZHHQ 9����+$�� DQG 9����+6�� RU 9����+6��

&RQQHFWLRQ 7R LQVHUW D FRQQHFWRU LQWR D5�:+HDG� KROG WKHPROGHG SDUW RI WKH FRQQHFWRU DQG
LQVHUW WKH FRQQHFWRU LQWR WKH 5�:+HDG VR WKDW WKH SURWUXGLQJ SDUW RI WKH FRQQHF�
WRU DQG WKH JURRYH RI WKH IHPDOH FRQQHFWRU RI WKH 5�: +HDG ZLOO PDWH ZLWK HDFK

5�: +HDG ,QVWDOODWLRQ 6HFWLRQ ���



��

RWKHU� 7KHQ SUHVV WKH FRQQHFWRU XQWLO LW LV ORFNHG� 'R QRW KROG WKH ULQJ SDUW RI WKH
FRQQHFWRU ZKHQ LQVHUWLQJ� RWKHUZLVH WKH FRQQHFWRU ZLOO QRW EH ORFNHG�

0ROGHG SDUW

'LVFRQQHFWLRQ 7R GLVFRQQHFW D FRQQHFWRU IURP D 5�: +HDG� KROG WKH ULQJ SDUW RI WKH FRQQHFWRU
DQG SXOO WKH FRQQHFWRU VWUDLJKW� 'R QRW KROG WKH PROGHG SDUW WR GLVFRQQHFW WKH
FRQQHFWRU� RWKHUZLVH WKH FRQQHFWRU PD\ EH GDPDJHG RU FDEOH GLVFRQQHFWLRQ
PD\ UHVXOW�

5LQJ SDUW

����� (IIHFW RI 6XUURXQGLQJ 0HWDOV
,QVWHDG RI VXUIDFH�PRXQWLQJ� WKH5�:+HDG FDQ EH IOXVK�PRXQWHG WR SUHYHQW LP�
SDFW IURP PRYLQJ SDOOHWV� HWF�

9����+6�� ,I WKH 9����+6�� LV IOXVK�PRXQWHG� WKH WUDQVPLVVLRQ GLVWDQFH ZLOO EH UHGXFHG
��� XQOHVV WKHUH LV HQRXJK GLVWDQFH EHWZHHQ WKH VLGHV RI WKH 9����+6�� DQG
WKH PHWDO LQ ZKLFK LW LV PRXQWHG�

��PP GLD�

6XUURXQGLQJ PHWDO �VWHHO�

7UDQVPLVVLRQ GLVWDQFH
ZLOO EH UHGXFHG ����

9����+6�� $OORZ DW OHDVW �� PP EHWZHHQ WKH VLGHV RI WKH 9����+6�� DQG WKH PHWDO ZKHQ
IOXVK�PRXQWLQJ WKH 9����+�� LQ PHWDO� DQG GR QRW PRXQW WKH 9����+6�� EHORZ
WKH PHWDO VXUIDFH�

�� PD[� 5�� PLQ�

�� PLQ�

�� PLQ�

�� PLQ�

�� PLQ�
�� PLQ�

0HWDO REMHFW

0HWDO REMHFW

5�: +HDG ,QVWDOODWLRQ 6HFWLRQ ���



��

1RWH �� 'R QRW EHQG WKH 5�: +HDG·V FDEOH LQ D FXUYH WLJKWHU WKDQ �� PP LQ UDGLXV�

�� 7KH UHDG�ZULWH WUDQVPLVVLRQ UDQJH ZLOO EH UHGXFHG VLJQLILFDQWO\ LI VSDFH EH�
WZHHQ WKH 5�: +HDG DQG DQ\ VLGH RI WKH PHWDO REMHFW LV �� PP RU OHVV�

����� ,QWHUIHUHQFH EHWZHHQ 5�: +HDGV
:KHQ XVLQJ WZR RU PRUH 5�: +HDGV� EH VXUH WR DOORZ HQRXJK VSDFH EH�
WZHHQ WKH 5�: +HDGV WR DYRLG HUURUV FDXVHG E\ PXWXDO LQWHUIHUHQFH� 7KH
GLDJUDPV EHORZ VKRZ WKH PLQLPXP VSDFLQJ UHTXLUHG�

,I WKH 5�: +HDGV GR QRW WUDQVPLW RU UHFHLYH GDWD DW WKH VDPH WLPH� WKHUH LV
QR ULVN RI LQWHUIHUHQFH DQG WKH 5�: +HDGV FDQ EH LQVWDOOHG QHDUE\� DW ZKLFK
WLPH WKH 5�: +HDGV RVFLOODWH ZLWK WKH FRPPDQG WKDW WKH 5�: +HDGV UHFHLYH�

9����+6�� :KHQ IDFLQJ HDFK RWKHU RU ORFDWHG LQ SDUDOOHO� WKH 9����+6�� 5�: +HDGV
VKRXOG EH LQVWDOOHG DW OHDVW �� PP DSDUW�

�� PP PLQ�

�� PP PLQ�

)DFLQJ HDFK RWKHU /RFDWHG LQ SDUDOOHO

9����+6�� :KHQ IDFLQJ HDFK RWKHU RU ORFDWHG LQ SDUDOOHO� WKH 9����+6�� 5�: +HDGV
VKRXOG EH LQVWDOOHG DW OHDVW �� PP DSDUW�

�� PP PLQ�

�� PLQ�

5�: +HDG 5�: +HDG

)DFLQJ HDFK RWKHU /RFDWHG LQ SDUDOOHO

����� ,QWHUIHUHQFH ZLWK 3UR[LPLW\ 6ZLWFKHV
9����VHULHV 5�: +HDGV WUDQVPLW DW ��� N+]� 3UR[LPLW\ VZLWFKHV RU RWKHU
VHQVRUV WKDW UHFHLYH LQ WKH ��� WR ��� N+] UDQJH PLJKW QRW RSHUDWH SURSHUO\
ZKHQ XVHG QHDU 9����VHULHV 5�: +HDGV�

7KH PLQLPXP GLVWDQFHV JLYHQ LQ WKH IROORZLQJ GLDJUDPV DUH PHDQW DV D JXLGH
IRU 20521 3UR[LPLW\ 6ZLWFKHV� 7HVW WKH V\VWHP XQGHU DFWXDO RSHUDWLQJ
FRQGLWLRQV WR EH VXUH WKDW WKHUH LV QR LQWHUIHUHQFH�

9����+6�� 7KH 9����+6�� VKRXOG EH DW OHDVW ��� PP �FHQWHU WR FHQWHU� IURP DQ 20521�
PDGH SUR[LPLW\ VZLWFK ZKHQ WKH WZR DUH IDFLQJ WKH VDPH GLUHFWLRQ� DQG DW OHDVW

5�: +HDG ,QVWDOODWLRQ 6HFWLRQ ���



��

��� PP DSDUW ZKHQ IDFLQJ HDFK RWKHU� :KHQ WKH WZR DUH SHUSHQGLFXODU� WKH\
VKRXOG EH DW OHDVW ��� PP DSDUW�

3UR[LPLW\ 6ZLWFK

��� PP PLQ�

��� PP PLQ�

��� PP
PLQ�

3UR[LPLW\ 6ZLWFK9����+6��

3UR[LPLW\ 6ZLWFK

9����+6�� $ 9����+6�� VKRXOG EH DW OHDVW ��� PP �FHQWHU WR FHQWHU� IURP DQ 20521�
PDGH SUR[LPLW\ VZLWFK ZKHQ WKH WZR DUH IDFLQJ WKH VDPH GLUHFWLRQ� DQG DW OHDVW
��� PP DSDUW ZKHQ IDFLQJ HDFK RWKHU� :KHQ WKH WZR DUH SHUSHQGLFXODU� WKH\
VKRXOG EH DW OHDVW ��� PP DSDUW�

3UR[LPLW\ 6ZLWFK

��� PP PLQ�

��� PP PLQ�

9����+6��

3UR[LPLW\ 6ZLWFK

��� PP PLQ�

3UR[LPLW\ 6ZLWFK

9����+6��

5�: +HDG ,QVWDOODWLRQ 6HFWLRQ ���



��

��� 'DWD &DUULHU ,QVWDOODWLRQ

����� 5HFRPPHQGHG 9����'��3����� ,QVWDOODWLRQ

7R LQVWDOO D 9����'��3����� '&� ILUVW SUHSDUH D PRXQWLQJ KROH DFFRUGLQJ WR
WKH GLPHQVLRQV VKRZQ LQ WKH GLDJUDP EHORZ� DQG WKHQ DWWDFK WKH '& XVLQJ D
��SDUW HSR[\ DGKHVLYH�

5��� PD[�

9����'��3�� 9����'��3��

�

���� ����
ï�

PP GLD���� ����
ï�

PP GLD�

����
ï�

� ����
ï�

5��� PD[�

����� (IIHFW RI 6XUURXQGLQJ 0HWDOV

7KH VSHFLILFDWLRQV JLYHQ LQ WKLV PDQXDO IRU WKH 9����'��3����� ZHUH PHD�
VXUHG ZLWK '&V IOXVK�PRXQWHG LQ VWHHO� 7KH WUDQVPLVVLRQ UDQJH ZLOO EH LQ�
FUHDVHG LI WKH '& LV LQVWDOOHG ZLWKRXW PHWDO QHDUE\�

'&

6WHHO �6& RU 66�

7KH VSHFLILFDWLRQV JLYHQ LQ WKLV PDQXDO IRU WKH 9����'��3�� ZHUH PHDVXUHG
ZLWK VXUIDFH�PRXQWHG '&V�

(IIHFWV RI 2WKHU 0HWDOV 7KH WUDQVPLVVLRQ UDQJH LV UHGXFHG PRUH VLJQLILFDQWO\ E\ PHWDOV RWKHU WKDQ LURQ
DQG VWHHO� DV VKRZQ LQ WKH WDEOH EHORZ�

'& 0RGHO ,URQ�VWHHO 686 %UDVV $OXPLQXP ,QVWDOODWLRQ

9����'��3�� ���� �� WR ��� �� WR ��� �� WR ��� )OXVK�PRXQW

9����'��3�� ���� �� WR ��� �� WR ��� �� WR ��� )OXVK�PRXQW

'DWD &DUULHU ,QVWDOODWLRQ 6HFWLRQ ���



��

����� (IIHFW RI 0LVDOLJQPHQW
7KH WUDQVPLVVLRQ UDQJH ZLOO EH UHGXFHG LI WKH 5�: +HDG LV QRW SHUSHQGLFXODU
WR WKH '& ZKHQ GDWD LV WUDQVPLWWHG� 7KH WDEOH EHORZ VKRZV WKH UHGXFWLRQ LQ
WKH WUDQVPLVVLRQ UDQJH GXH WR WKH PLVDOLJQPHQW RI WKH '&�

'&

0HWDO9����+6��
»

9����+6��

0HWDO

(IIHFWV RI 2WKHU 0HWDOV 7KH WUDQVPLVVLRQ UDQJH LV UHGXFHG PRUH VLJQLILFDQWO\ E\ PHWDOV RWKHU WKDQ LURQ
DQG VWHHO� DV VKRZQ LQ WKH WDEOH EHORZ�

$QJOH RI 'DWD
& L �»�

7UDQVPLVVLRQ 5DQJH 5HGXFWLRQJ
&DUULHU �»� 9����'��3�� 9����'��3��

�� �� ��

��� �� ��

��� ��� ��

��� ��� ���

��� ��� ���

����� ,QWHUIHUHQFH %HWZHHQ 'DWD &DUULHUV
:KHQ '&V SDVV WKH 5�: +HDG� EH VXUH WKDW WKH\ DUH QRW FORVHU WKDQ WKH GLV�
WDQFHV JLYHQ LQ WKH GLDJUDP EHORZ VR WKDW WZR '&V FDQQRW EH LQ WKH 5�:
+HDG·V WUDQVPLVVLRQ UDQJH DW WKH VDPH WLPH�

9����'��3���9����'��3�� DQG 9����+6���9����+6��

�� PP PLQ�

'DWD &DUULHU ,QVWDOODWLRQ 6HFWLRQ ���
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$SSHQGL[ $
6WDQGDUG 0RGHOV

7KH IROORZLQJ SURGXFWV FDQ EH XVHG WRJHWKHU�

1DPH 6SHFLILFDWLRQV 0RGHO

5HDG�:ULWH +HDG �DPSOLILHU� � P FDEOH 9����+$�� �� P�

� P FDEOH 9����+$�� �� P�

�� P FDEOH 9����+$�� ��� P�

5HDG�:ULWH +HDG �VHQVRU� � P FDEOH 9����+6��

5HDG�:ULWH +HDG �VHQVRU� � P FDEOH 9����+6��

'DWD &DUULHU 0HPRU\ FDSDFLW\� ��� E\WHV ���� XVDEOH�
0HPRU\ W\SH� ((3520� FDQ EH RYHUZULWWHQ �������
WLPHV

9����'��3��

'DWD &DUULHU 9����'��3��

7KH IROORZLQJ SURGXFWV DUH DFFHVVRULHV� 5RERWLF FDEOHV DUH DOVR DYDLODEOH�

1DPH 6SHFLILFDWLRQV 0RGHO

5�: +HDG ([WHQVLRQ &DEOH � P FDEOH 9����$��

� P FDEOH 9����$��

�� P FDEOH 9����$��

�� P FDEOH 9����$��

�� P FDEOH 9����$��
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$SSHQGL[ %
'LPHQVLRQV

$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV XQOHVV RWKHUZLVH VSHFLILHG�

5HDG�:ULWH +HDGV

0�� [ �

�

��

��

����

���� GLD���� GLD�

7ZR ORFN ZDVKHUV

7ZR FUDPSLQJ QXWV
39&�FODG FDEOH �� GLD��

&RQQHFWRU

9����+6��
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����

���

��� ������ ����

���� GLD�

���

��

��

9����+6��

6HQVLQJ IDFH
7ZR ��� [ �
PRXQWLQJ
KROHV

39&�FODG FDEOH �� GLD��

&RQQHFWRU

1RWH �� 7KH 9����+6�� LV PDGH RI EUDVV ILOOHG ZLWK HSR[\ UHVLQ� 7KH FDEOH LV PDGH RI RLO�UHVLVWDQW 39& DQG
FRPPXQLFDWLRQV IDFH LV PDGH RI $%6 UHVLQ�

�� 7KH 9����+6�� LV PDGH RI $%6 UHVLQ ILOOHG ZLWK HSR[\ UHVLQ� 7KH FDEOH LV PDGH RI RLO�UHVLVWDQFH 39&�
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���� GLD�
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�
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����

����

����
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���� GLD�

�����������

9����+$�� 2SHUDWLRQ LQGLFDWRU �RUDQJH� 3RZHU LQGLFDWRU �JUHHQ�

39&�FODG FDEOH
�� GLD�� � FRQGXFWRUV�
������ GLD��

&RQQHFWRU

7ZR ����GLD� PRXQWLQJ KROHV

����

1RWH 7KH 9����+$��� LV PDGH RI $%6 UHVLQ ILOOHG ZLWK HSR[\ UHVLQ� 7KH FDEOH LV PDGH RI RLO�UHVLVWDQFH 39&�



$SSHQGL[ %'LPHQVLRQV
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'DWD &DUULHUV
'DWD &DUULHU FDVHV DUH PDGH RI $%6 UHVLQ DQG ILOOHG ZLWK HSR[\ UHVLQ�

9����'��3��
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PP GLD�
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PP GLD�
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$SSHQGL[ &
6SHFLILFDWLRQV

5�: +HDGV
,WHP 6HQVRU $PSOLILHU

9����+6�� 9����+6�� 9����+$��

2SHUDWLQJ IUHTXHQF\ ��� N+] ���

2SHUDWLQJ WHPSHUDWXUH ï���& WR ���& ï���& WR ���& �VHH QRWH ��

6WRUDJH WHPSHUDWXUH ï���& WR ���&

6WRUDJH KXPLGLW\ ��� WR ���

,QVXODWLRQ UHVLVWDQFH �� 0W EHWZHHQ FDEOH WHUPLQDOV DQG FDVH �DW ��� 9'&�

'LHOHFWULF VWUHQJWK ����� 9$& ����� +] IRU � PLQXWH EHWZHHQ FDEOH WHUPLQDOV DQG FDVH

(QFORVXUH UDWLQJ ,(& ,3�� ,(& ,3��

9LEUDWLRQ UHVLVWDQFH �� WR ����� +]� ����PP VLQJOH DPSOLWXGH LQ
;� <� DQG = GLUHFWLRQV� � WLPHV IRU �� PLQXWHV
HDFK WLPH�

3DQHO PRXQWLQJ� �� WR ����� +]� VLQJOH
DPSOLWXGH LQ ;� <� DQG = GLUHFWLRQV� � WLPHV
IRU �� PLQXWHV HDFK WLPH�

',1�WUDFN PRXQWLQJ� �� WR ��� +]� VLQJOH
DPSOLWXGH LQ ;� <� DQG = GLUHFWLRQV� � WLPHV
IRU �� PLQXWHV HDFK WLPH�

6KRFN UHVLVWDQFH ��� P�V� �DSSUR[LPDWHO\ ���*� WKUHH WLPHV
HDFK LQ ;� <� DQG = GLUHFWLRQV� �� WLPHV LQ
WRWDO�

��� P�V� �DSSUR[LPDWHO\ ��*� WKUHH WLPHV
HDFK LQ ;� <� DQG = GLUHFWLRQV� �� WLPHV LQ
WRWDO�

&DEOH
OHQJWK

%HWZHHQ
VHQVRU DQG
DPSOLILHU

� P �IL[HG� ���

%HWZHHQ
DPSOLILHU DQG
FRQWUROOHU

��� 6WDQGDUG OHQJWKV RI �� �� DQG �� P �VHH QRWH
��

/RFDO FRPPXQLFDWLRQ
HUURU GHWHFWLRQ

���ELW &5& �&\FOLF 5HGXQGDQF\ &KHFN� LV XVHG LQ ERWK GLUHFWLRQV RI WUDQVPLVVLRQ�

,QGLFDWRUV ��� 3RZHU LQGLFDWRU� JUHHQ

7UDQVPLVVLRQ LQGLFDWRU� RUDQJH

:HLJKW $SSUR[LPDWHO\ �� J $SSUR[LPDWHO\ ��� J �LQFOXGLQJ ���P FDEOH�

1RWH �� 5HIHU WR ����� LI 9����+$�� $PSOLILHUV DUH PRXQWHG VLGH E\ VLGH�
�� ([WHQVLRQ FDEOHV RI YDULRXV OHQJWKV DUH DOVR DYDLODEOH �PD[� WRWDO FDEOH OHQJWK LV ���� P�� 5HIHU WR $S�

SHQGL[ $�



$SSHQGL[ &6SHFLILFDWLRQV
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'DWD &DUULHUV �9����'��3������
0HPRU\ FDSDFLW\ ��� E\WHV ���� XVDEOH IRU GDWD�

0HPRU\ W\SH ((3520

'DWD VWRUDJH �� \HDUV PD[�

0HPRU\ OLIH ������� WLPHV �HDFK DGGUHVV FDQ EH RYHUZULWWHQ ������� WLPHV�

(UURU GHWHFWLRQ ���ELW &5& HUURU GHWHFWLRQ LV XVHG LQ ERWK GLUHFWLRQV RI WUDQVPLVVLRQ�

2SHUDWLQJ WHPSHUDWXUH ï���& WR ���&

6WRUDJH WHPSHUDWXUH ï���& WR ���&

2SHUDWLQJ KXPLGLW\ ��� WR ��� 5+

&RQVWUXFWLRQ ,(& ,3��

9LEUDWLRQ �� WR ���� +]� ��� PP LQ HDFK GLUHFWLRQ� � WLPHV IRU �� PLQXWHV HDFK WLPH�

6KRFN ��� P�V� �DERXW ��� *� WKUHH WLPHV LQ HDFK GLUHFWLRQ� �� WLPHV WRWDO�

:HLJKW �DSSUR[LPDWH� 9����'��3��� ��� J
9����'��3��� ��� J
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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� =����(���

5HYLVLRQ FRGH

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

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

� 2FWREHU ���� 2ULJLQDO SURGXFWLRQ
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