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%5$,1 %2;(6 LV D WUDGHPDUN RI %5$,1 %2;(6�

,%0� &RPPRGRUH� &203$4� 2OLYHWWL� $0675$'� +HZOHWW

3DFNDUG� +�3� DQG (3621 DUH WUDGHPDUNV RI WKH UHOHYDQW

FRPSDQLHV� 26�� DQG 0LFURFKDQQHO $UFKLWHFWXUH DUH WUDGHPDUNV RI

,%0� :LQGRZV LV D WUDGHPDUN RI 0LFURVRIW�



$7 7ULSOH 56��� 6HULDO 6ROXWLRQV

,QWUR �

$7 7ULSOH 56��� 0DQXDO
2XWOLQH FRQWHQWV

&KDSWHU �� 237,21$/ 6HULDO 6ROXWLRQ 6RIWZDUH�

&KDSWHU �� $7 7ULSOH 56��� ,QVWDOODWLRQ *XLGH

&KDSWHU �� 6HULDO 8WLOLW\ 'LVN 	 3URJUDPPLQJ *XLGH�

&KDSWHU �� 56��� 3RUW &DEOLQJ�

,QGH[�

7KH /D\RXW RI WKLV PDQXDO
&KDSWHU �� 6HULDO 6ROXWLRQ 6RIWZDUH� LV DQ RYHUYLHZ RI WKH

RSWLRQDO� LGHDO FRPSDQLRQ VRIWZDUH SDFNDJH IRU RXU UDQJH RI VHULDO

SRUW FDUGV� %X\ LW IURP \RXU GHDOHU QRZ�

&KDSWHU �� $7 7ULSOH 56��� ,QVWDOODWLRQ *XLGH� VKRZV
\RX KRZ WR FRQILJXUH DQG LQVWDOO WKH $7 7ULSOH 56��� FDUG LQ DQ

H[SDQVLRQ VORW RI DQ $7 FRPSDWLEOH FRPSXWHU� $IWHU D EULHI

GLVFXVVLRQ RI WKH 56��� LQWHUIDFH VWDQGDUG� GHWDLOV RI VHULDO SRUW

DGGUHVV VHOHFWLRQ� DQG ,QWHUUXSW OLQH VHOHFWLRQ DUH JLYHQ�

&KDSWHU �� 6HULDO 8WLOLW\ 'LVN 	 3URJUDPPLQJ *XLGH�
GHVFULEHV WKH VDPSOH SURJUDPV RQ WKH GLVN VXSSOLHG ZLWK WKH FDUG�

H�J� WKH $''5&20���� &207(67� &200� DQG 56��� VDPSOH

SURJUDPV� 7KH FKDSWHU FRQFOXGHV ZLWK D GHWDLOHG GLVFXVVLRQ RI KRZ

WR SURJUDP WKH ����� VHULDO SRUW FKLS�

&KDSWHU �� 56��� 3RUW &DEOLQJ� JLYHV GHWDLOV RI ERWK

VWDQGDUG �� SLQ ' DQG � SLQ 56��� SLQ RXWV� FDEOLQJ DQG

FRQQHFWLRQV� VKRZLQJ KRZ WR LQWHUFRQQHFW WKH VHULDO SRUWV RI WZR

3&©V� PDNH XS D ORRS EDFN FRQQHFWRU IRU VHOI WHVWV DQG KRZ WR ZLUH

D � WR D �� SLQ DGDSWHU DUH JLYHQ�

7KH ,QGH[ FRYHUV WKH FRPSOHWH FRQWHQWV RI WKLV PDQXDO



6HULDO 6ROXWLRQV $7 7ULSOH 56���

,QWUR �

&+$37(5 � � 6HULDO 6ROXWLRQV 6RIWZDUH

,QWURGXFWLRQ ������������������������������������������������������������������������������ �

,QWURGXFLQJ 6HULDO 6ROXWLRQ 6RIWZDUH ����������������������������������������� �

6HULDO 6ROXWLRQV )RU '26 ���������������������������������������������������������� �

6HULDO 6ROXWLRQV )RU :LQGRZV ��[���������������������������������������������� �

6HULDO 6ROXWLRQV )RU :LQGRZV ������������������������������������������������� �

&RPSOHWH 'RFXPHQWDWLRQ DQG 7HFKQLFDO %DFNXS� ���������������������� �

&+$37(5 � � $7 7ULSOH 56��� ,QVWDOODWLRQ *XLGH�

,QWURGXFWLRQ� ����������������������������������������������������������������������������� �

$7 7ULSOH 56��� &DUG )HDWXUHV� ����������������������������������������������� �

7KH 56��� 6WDQGDUG� ���������������������������������������������������������������� �

&RQILJXULQJ 7KH 7ULSOH 56��� &DUG� ����������������������������������������� �

6HWWLQJV IRU '26 6RIWZDUH� ������������������������������������������������������� �

6HULDO 3RUW &RQILJXUDWLRQ� ���������������������������������������������������������� �

6HULDO 3RUW $GGUHVV 6HOHFWLRQ����������������������������������������������������� �

6HULDO 3RUW ,54 ,QWHUUXSW -XPSHU 6HOHFWLRQ������������������������������ ��

0LFURVRIW :LQGRZV 9HUVLRQ ��[� ��������������������������������������������� ��

0LFURVRIW :LQGRZV ��� ����������������������������������������������������������� ��

&KDQJLQJ 3RUW 6HWWLQJV LQ :LQGRZV �������������������������������������� ��

0LFURVRIW :LQGRZV 17����������������������������������������������������������� ��

26�� 9HUVLRQ ��[ DQG 26�� :DUS� ������������������������������������������� ��

6HULDO &DUG ,QVWDOODWLRQ� ����������������������������������������������������������� ��

,QIRUPLQJ 7KH 3& 2I 7KH 3RUW $GGUHVV����������������������������������� ��

,QVWDOOLQJ 7KH 3& 6HULDO &DUG ,Q 7KH &RPSXWHU� ���������������������� ��

3UREOHPV� �������������������������������������������������������������������������������� ��

&+$37(5 � � 6HULDO 8WLOLW\ 'LVN DQG 3URJUDPPLQJ

,QWURGXFWLRQ� ��������������������������������������������������������������������������� ��

8WLOLW\ 'LVN &RQWHQWV� �������������������������������������������������������������� ��

$''5&20 3URJUDP�������������������������������������������������������������� ��

$''5/37 3URJUDP���������������������������������������������������������������� ��



$7 7ULSOH 56��� 6HULDO 6ROXWLRQV

,QWUR �

7KH &207(67 3URJUDP� ������������������������������������������������������� ��

&200�%$6 � $ 6LPSOH %$6,& &RPPV 3URJUDP� ����������������� ��

%$6,&
V 6HULDO &RPPXQLFDWLRQV 6XSSRUW� ������������������������������� ��

+DQGVKDNH OLQHV����������������������������������������������������������������������� ��

2XWSXW +DQGVKDNH /LQHV � '75 DQG 576�������������������������������� ��

,QSXW +DQGVKDNH /LQHV &76� '65� '&' DQG 5,� �������������������� ��

56����%$6 � 'HPRQVWUDWHV 8VLQJ 6HULDO 3RUW &KLSV� �������������� ��

6HULDO 3RUW $GGUHVV������������������������������������������������������������������ ��

%DXG 5DWH 6HOHFWLRQ� ��������������������������������������������������������������� ��

'DWD :RUG /HQJWK� 3DULW\ DQG 6WRS %LW 6HOHFWLRQ� ������������������� ��

6HWWLQJ 7KH 576 DQG '75 2XWSXW +DQGVKDNH /LQHV� �������������� ��

5HDGLQJ 7KH &76� '65 	 '&' ,QSXW +DQGVKDNH /LQHV� �������� ��

'HWHFWLQJ ,QFRPLQJ 'DWD��������������������������������������������������������� ��

6HQGLQJ 2XWJRLQJ 'DWD� ���������������������������������������������������������� ��

3& 6HULDO 3RUW &KLSV���������������������������������������������������������������� ��

&+$37(5 � � 56��� 3RUW &DEOLQJ

,QWURGXFWLRQ� ��������������������������������������������������������������������������� ��

7KH 56��� 6WDQGDUG� �������������������������������������������������������������� ��

3LQ ' 6HULDO 3RUW 3LQ 2XWV� ������������������������������������������������������ ��

3LQ ' 6HULDO 3RUW 56��� &DEOHV����������������������������������������������� ��

3LQ ' 6HULDO 3RUW &RQQHFWLRQ 7R $QRWKHU 3&� ������������������������� ��

3LQ ' 6HULDO 3RUW /RRS %DFN &RQQHFWRU� ��������������������������������� ��
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,QWUR �

7+,6 3$*( /()7 ,17(17,21$//< %/$1.



$7 7ULSOH 56��� 6HULDO 6ROXWLRQV

&KDSWHU � 3DJH �

&+$37(5 �

6(5,$/

62/87,21

62)7:$5(�

,QWURGXFWLRQ

7KLV FKDSWHU LV D EULHI DGYHUWLVHPHQW IRU WKH 237,21$/

6HULDO 6ROXWLRQV VRIWZDUH SDFNDJH� WKLV LV SXUFKDVHG

6(3$5$7(/< DQG LV DYDLODEOH IURP <285 '($/(5�

,QWURGXFLQJ 6HULDO 6ROXWLRQ 6RIWZDUH

7KH SHUIHFW SDUWQHU IRU DQ\ 6HULDO 3RUW LV 6HULDO 6ROXWLRQV

6RIWZDUH� 6HULDO 6ROXWLRQV LV D IXOO\ IHDWXUHG VXLWH RI SURJUDPV

GHVLJQHG WR VTXHH]H WKH PRVW IURP 3& VHULDO FRPPXQLFDWLRQV�

6HULDO 6ROXWLRQV LV PDGH XS RI WKH IROORZLQJ FRPSRQHQWV��

6HULDO 6ROXWLRQV IRU '26

6HULDO 6ROXWLRQV IRU :LQGRZV ��[

6HULDO 6ROXWLRQV IRU :LQGRZV ��

$OO WKH 6HULDO 6ROXWLRQV GULYHUV KDYH WKH IROORZLQJ IHDWXUHV��

'ULYHUV IRU 3& VWDQGDUG 8$57V H�J� ���� DQG �����

D� 'ULYHUV IRU 3& ),)2 8$57V H�J� ����� DV ZHOO DV WKH QHZ

LPSURYHG �� E\WH ����� DQG �� E\WH ����� 8$57V�

E� 6XSSRUW IRU VKDUHG LQWHUUXSW FDUGV H�J� RXU 4XDG ���� /\Q[

��� DQG 4XDG ��� FDUGV�

F� 6XSSRUW IRU DQ\ PL[ RI 56���� 56��� DQG 56��� KDQGVKDNH

VFKHPHV�

G� 6XSSRUW IRU ZLGHU UDQJH RI %DXG UDWHV DQG IRU PRUH WKDQ �

VHULDO SRUWV�

6HULDO 6ROXWLRQV )RU '26

6HULDO 6ROXWLRQV IRU '26 FRQVLVWV RI WKH IROORZLQJ

SURJUDPV��

1HZ&20�V\V $ GHYLFH GULYHU� LW VXSSRUWV &20� WR &20���



6HULDO 6ROXWLRQV $7 7ULSOH 56���

&KDSWHU � 3DJH �

DOORZLQJ �� VHULDO SRUWV WR EH XVHG XQGHU '26�

,W DOVR LQFOXGHV DQ LQWHUUXSW KDQGOHU IRU

HQKDQFHG SHUIRUPDQFH ZLWK XVHU GHILQDEOH

EXIIHU VL]HV� $FFHVVLEOH IURP DOO '26 ODQJXDJHV�

,W LV WKH KHDUW RI WKH 6HULDO 6ROXWLRQ�

,W KDV H[WHQVLYH KDQGVKDNLQJ VXSSRUW�

LPSOHPHQWLQJ ERWK KDUGZDUH KDQGVKDNLQJ XVLQJ

DQ\ FRPELQDWLRQ RI WKH '75� '65� &76� 576�

DQG '&' OLQHV� DQG D VRIWZDUH KDQGVKDNH XVLQJ

WKH ;21�;2)) SURWRFRO�

1HZ&20���V\V $ GHYLFH GULYHU SURYLGLQJ VXSSRUW IRU �� SRUWV�

1HZ&20���V\V $ GHYLFH GULYHU SURYLGLQJ VXSSRUW IRU �� SRUWV�

1HZ0RGH�H[H $ UHSODFHPHQW IRU WKH '26 
PRGH FRP���


FRPPDQG� 1HZ0RGH LV XVHG WR VHW WKH VHULDO

SDUDPHWHUV� LQFOXGLQJ WKH SRUW DGGUHVV� ,54 OLQH

XVHG� WKH EDXG UDWH� SDULW\ DQG GDWD DQG VWRS ELW

RSWLRQV�

H�J� 1(:02'( &20��������(���� ��$� �

%DXG UDWHV VXSSRUWHG DUH IURP ��� EDXG WR

������� EDXG� ,QFOXGHG LV D YHU\ KDQG\ TXHU\

PRGH WKDW UHSRUWV WKH VHWWLQJV RI WKH YDULRXV

VHULDO SRUWV� )OH[LEOH DQG IDVW�

($6< SURJUDPV� 7KH ($6< GLVN FRQWDLQV VKRUW� VLPSOH WR

XQGHUVWDQG DQG XVH ($6<%$6� ($6<& DQG

($6<3$6 SURJUDPV� SURYLGLQJ VWUDLJKW

IRUZDUG� ILOH W\SH L�R WR VHULDO SRUWV ZLWK GHEXJ

LQIRUPDWLRQ� 8VH WKHVH ),567� EDVH \RXU

VDPSOH DSSOLFDWLRQV RQ WKHP�

6RXUFH FRGH� PDNH ILOHV DQG FRPSLOHG UHDG\ WR

UXQ SURJUDPV VXSSOLHG�

7(50 SURJUDPV $ VXLWH RI ODUJHU WHUPLQDO HPXODWLRQ SURJUDPV

ZULWWHQ LQ & �&WHUP�� $VVHPEO\ ODQJXDJH

�$WHUP�� 3DVFDO �3DVWHUP�� %$6,&

�%$6WHUP�DQG )2575$1 �)25WHUP� VKRZ

KRZ WR DFFHVV WKH 1(:%,26 URXWLQHV DV ZHOO



$7 7ULSOH 56��� 6HULDO 6ROXWLRQV

&KDSWHU � 3DJH �

DV WKH VLPSOH ILOH L�R WR SRUWV� 7KH\ FRQWDLQ

PDQ\ OLQHV RI FRGH DQG DUH WKXV KDUGHU WR JUDVS�

7KH\ GHPRQVWUDWH LQ GHSWK VHULDO SRUW

SURJUDPPLQJ LQ D YDULHW\ RI ODQJXDJHV EXW WKH\

DUH DOVR XVHIXO WRROV IRU XVLQJ VHULDO GHYLFHV�

6HULDO 6ROXWLRQV )RU :LQGRZV ��[

6HULDO 6ROXWLRQV IRU :LQGRZV ��[ ZRUNV ZLWK :LQGRZV ����

��� DQG ���� DV ZHOO DV :LQGRZV )RU :RUNJURXSV �����

6HULDO 6ROXWLRQV IRU :LQGRZV ��[ FRQVLVWV RI WKH IROORZLQJ

SURJUDPV��

6HWXS�H[H 7KH LQVWDOO URXWLQH IRU WKH SDFNDJH�

3RUW�'// (QKDQFHG &RQWURO 3DQHO DSSOHW� $OORZV

FRQILJXUDWLRQ RI H[WUD VHULDO SRUWV IURP WKH

:LQGRZV &RQWURO 3DQHO� 6XSSRUWV VLQJOH DV ZHOO

DV PXOWLSRUW FDUGV XVLQJ VKDUHG LQWHUUXSWV�

%E/\Q[�GUY 5HSODFHPHQW IRU &200�'59�

/\Q[$3,�GOO (QKDQFHPHQW WR WKH :LQGRZV &RPPV $3,
V

DOORZLQJ VXSSRUW IRU PRUH WKDQ � SRUWV�

7HUP�H[H 7HUPLQDO SURJUDP�

(DV\&:,1 & VRXUFH FRGH� SURMHFW ILOHV DQG UHDG\ WR UXQ�H[H

SURJUDP IRU DQ HDV\ WR XQGHUVWDQG :LQGRZV

WHUPLQDO SURJUDP� /HDUQ KRZ WR ZULWH :LQGRZV

FRPPV DSSV FRUUHFWO\ WKH HDV\ ZD\�

6HULDO 6ROXWLRQV )RU :LQGRZV ��

:LQGRZV �� KDV DQ LPSURYHG FRPPXQLFDWLRQ $3, DQG

GLUHFWO\ VXSSRUWV XS WR ��� SRUWV� 2XU :LQGRZV �� GULYHU

VXSSRUWV WKH VKDUHG LQWHUUXSW PHFKDQLVP XVHG RQ RXU PXOWLSRUW

FDUGV� 6HULDO 6ROXWLRQV IRU :LQGRZV �� FRQVLVWV RI WKH IROORZLQJ

SURJUDPV��

%EFRPPVS�LQI 7KH LQIRUPDWLRQ ILOH WR DLG WKH LQVWDOODWLRQ SURFHVV

�+DYH 'LVN����§

%EFRPPXL�GOO 7KH '// DQG��

%%FRPP�Y[G ��WKH YLUWXDO GHYLFH GULYHU SURYLGLQJ WKH VKDUHG



6HULDO 6ROXWLRQV $7 7ULSOH 56���

&KDSWHU � 3DJH �

LQWHUUXSW KDQGOHU DQG GHVSDWFK URXWLQHV�

7KH &RPWHVW�H[H 3URJUDP
&RPWHVW LV D VKRUW EXW LQYDOXDEOH SURJUDP WKDW LV XVHG WR

FKHFN WKDW WKH VHULDO SRUW DW D SDUWLFXODU L�R DGGUHVV LV IXQFWLRQLQJ

FRUUHFWO\ DQG LV FRQQHFWHG WR WKH SDUWLFXODU ,54 OLQH� 7KH SURJUDP

FRUUHFWO\ LGHQWLILHV WKH 8$57 W\SH H�J� QRQ ),)2� ����� ),)2�

�����$) ),)2 DQG WKH LPSURYHG ����� �� E\WH ),)2 DQG �����

�� E\WH ),)2©V� %\ HPSOR\LQJ WKH EXLOW LQ ORRS EDFN FDSDELOLW\ RI

WKH 3& VHULDO SRUW FKLS� D IXOO WHVW RI WKH EDXG UDWH JHQHUDWRU�

WUDQVPLWWLQJ DQG UHFHLYLQJ EXIIHU� SDULW\ HQDEOH DQG VWDUW VWRS ELW LV

SHUIRUPHG� 7KHUH LV QR QHHG IRU D VHFRQG VHULDO SRUW RU D FDEOH

ZKHQ XVLQJ WKLV XWLOLW\�

&RPSOHWH 'RFXPHQWDWLRQ DQG 7HFKQLFDO %DFNXS�

:H EHOLHYH LQ VXSSO\LQJ FRPSOHWH GRFXPHQWDWLRQ ZLWK HYHU\

SDFNDJH ZH VHOO� 7KH 6HULDO 6ROXWLRQ 6RIWZDUH 3DFNDJH LV QR

H[FHSWLRQ� LW KDV DQ DWWUDFWLYH PDQXDO LQ DQ $� ELQGHU ZLWK VOLS FDVH�

FRQWDLQLQJ RYHU ��� SDJHV RI LQ�GHSWK WHFKQLFDO GHWDLO ZLWK

FRPSUHKHQVLYH LQGH[HV DQG WDEOH RI FRQWHQWV� :H JXDUDQWHH \RXU

6HULDO 6ROXWLRQ 6RIWZDUH SDFNDJH IRU D IXOO �� PRQWKV IURP

SXUFKDVH� $ FRPSOHWH WHFKQLFDO EDFNXS VHUYLFH LV DYDLODEOH WR

HQVXUH WKDW \RX JHW WKH PD[LPXP SHUIRUPDQFH RXW RI \RXU

LQYHVWPHQW�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH �

&+$37(5 �

$7 75,3/( 56���

,167$//$7,21

*8,'(�

,QWURGXFWLRQ�

7KLV FKDSWHU H[SODLQV KRZ WR FRQILJXUH DQG LQVWDOO WKH $7

7ULSOH 56��� FDUG LQ DQ 3& FRPSDWLEOH� JLYLQJ GHWDLOV IRU DGGUHVV

DQG ,54 MXPSHU VHOHFWLRQ�

7KH KDOI VL]H 56��� FDUG ZLOO ILW LQWR ERWK ORQJ DQG VKRUW

VORWV� LQ � ELW 3& RU �� ELW $7 VORWV DQG ZLOO ZRUN KDSSLO\ LQ DQ\ 3&

FRPSDWLEOH LQFOXGLQJ 3HQWLXP 3UR FODVV PDFKLQHV XS WR ���0K]�

$7 7ULSOH 56��� &DUG )HDWXUHV�


 7KUHH LQGHSHQGHQW 56��� 6HULDO SRUWV�


 5HOLDEOH FRPPXQLFDWLRQV XS WR �� IHHW� ��P� DQG EH\RQG�


 ���� 3& &RPSDWLEOH VHULDO SRUW XS WR ������� EDXG�


 -XPSHU VHOHFWDEOH VHULDO SRUW DGGUHVV� &20�� &20��


 -XPSHU VHOHFWDEOH LQWHUUXSW OHYHO ,54 ���� ������ �� 	 ���


 &76 DQG 5, VLJQDOV )XOO PRGHP FRQWURO 7;'� 5;'� '65�

&'� '75� 576��


 )XOO\ GRXEOH EXIIHUHG IRU UHOLDEOH DV\QFKURQRXV RSHUDWLRQ�


 +LJK VSHHG LQWHJUDWHG FLUFXLWU\ HQVXUHV RSHUDWLRQ ZLWK IDVW

3&
V H�J� ���0K] 3HQWLXP 3UR :,7+287 H[WUD ZDLW

VWDWHV�


 ����� ),)2 DV VWDQGDUG SURYLGHV �� E\WH LQSXW DQG ��

E\WH RXWSXW EXIIHU HDFK SRUW�



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH �

6HULDO 3RUW )HDWXUHV��

�

%DXG 5DWH� �� %DXG WR ������ %DXG�

:RUG /HQJWK� �� �� � RU � ELWV�

3DULW\� (YHQ� 2GG� 1RQH� 0DUN RU 6SDFH�

6WDUW %LW� � VWDUW ELW DOZD\V VHQW�

6WRS %LWV� �� ���� IRU � ELW GDWD ZRUG OHQJWK� RU ��

&ORFN ,QSXW� ������ 0+]�

&DUG +DUGZDUH 6SHFLILFDWLRQV��

$7 'XDO 'LPHQVLRQV� ���� [ ���� LQ� ��� [ �� PP

,�2 &RQQHFWLRQ� 6HULDO 3RUW �� � SLQ 0DOH ' W\SH�

6HULDO 3RUW �� � SLQ 0DOH ' W\SH�

6HULDO 3RUW �� � SLQ 0DOH ' W\SH�

7KH 56��� 6WDQGDUG�

7KH 56��� VWDQGDUG LV DQFLHQW LQ FRPSXWHU LQGXVWU\ WHUPV�

,QWURGXFHG LQ ����� LW LV QRZ ZLGHO\ HVWDEOLVKHG� 56��� LV D VORZ

VSHHG� VKRUW GLVWDQFH� VLQJOH HQGHG WUDQVPLVVLRQ V\VWHP �L�H� RQO\

RQH ZLUH SHU VLJQDO�� 7\SLFDO 56��� PD[LPXP FDEOH OHQJWK LV ��

IHHW ZLWK D PD[LPXP GDWD UDWH RI ��. ELWV SHU VHFRQG�

)LJXUH ���� 56��� 3RLQW 7R 3RLQW &RQQHFWLRQ�

77/ ' 5 77/

*URXQG *URXQG



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH �

56���& 6WDQGDUG

� 'ULYHU � 5HFHLYHU

/LQH /HQJWK 0D[ 'DWD 5DWH

�� )HHW  ��P �� .ELWV�VHF

&RQILJXULQJ 7KH 7ULSOH 56��� &DUG�

,Q WKH VWDWH LW OHDYHV RXU IDFWRU\� WKH 7ULSOH 56��� FDUG LV

UHDG\ WR SOXJ VWUDLJKW LQWR D 3& FRPSDWLEOH FRPSXWHU�

8QOHVV WKHUH LV *22' 5($621� GR QRW DOWHU LWV GHIDXOW

VHWWLQJ� +RZHYHU� GXH WR WKH SUHVHQFH RI RWKHU VHULDO SRUWV LQ WKH

3&� \RXU FDUG PD\ QHHG FRQILJXULQJ WR VXLW \RXU VHWXS�

)LJXUH ���� $7 7ULSOH 56��� &DUG /D\RXW�

���������

3RUW ��

3RUW ��

3RUW ��

,54 3RUW ��,54 ��

ÑÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑÑ

3RUW �

3RUW �

,54 3RUW ��

,54 3RUW ��

,54 ��

,54 ��

�����������

�����

&RP � �

&RP � �

&RP � �

ÑÑÑÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑÑÑÑ

3RUW �



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH �

6HWWLQJV IRU '26 6RIWZDUH�

0RVW XVHUV ZLOO UHTXLUH WKDW WKH ,54 LV VHW WR FRUUHVSRQG WR

WKH LQWHUUXSW XVHG E\ WKHLU VHULDO FRPPXQLFDWLRQV VRIWZDUH�

1RWH� WKDW D VHULDO SRUW WKDW LV 86,1* LQWHUUXSWV PXVW QRW VKDUH WKH

VDPH ,54 OLQH DV DQRWKHU VHULDO SRUW WKDW LV 86,1* LQWHUUXSWV $7

7+( 6$0( 7,0(� RWKHUZLVH VRPH LQWHUUXSWV ZLOO EH PLVVHG� ,(

QR WZR SRUWV PD\ XVH WKH VDPH ,54 OLQH VLPXOWDQHRXVO\�

6RPH VHULDO FRPPXQLFDWLRQV VRIWZDUH� HVSHFLDOO\ ROGHU

YHUVLRQV� DVVXPH WKDW &20� DQG &20� ERWK XVH ,54� DQG WKDW

&20� DQG &20� ERWK XVH ,54�� 2WKHU ROGHU SDFNDJHV DVVXPH

WKDW &20� LV RQ ,54� DQG WKDW &20�� &20� DQG &20� DOO XVH

,54�� %RWK NLQGV RI ROGHU SDFNDJHV ZLOO WKHUHIRUH QRW DOORZ

VLPXOWDQHRXV LQWHUUXSW GULYHQ L�R RQ DOO IRXU SRUWV� ,W PD\ EH

QHFHVVDU\ WR XSJUDGH \RXU VHULDO FRPPXQLFDWLRQV VRIWZDUH�

1HZHU� PRUH XS WR GDWH� VHULDO FRPPXQLFDWLRQV SURJUDPV

DUH FRQILJXUDEOH� 7KH\ DOORZ WKH XVHU WR VSHFLI\ WKH L�R DGGUHVV DQG

WKH LQWHUUXSW XVHG E\ WKH VHULDO SRUW� 3URFRPP DQG PDQ\ RWKHU

SDFNDJHV DUH FRQILJXUDEOH LQ WKLV ZD\�

7KH ,GHDO 6LWXDWLRQ�
,I \RXU VHULDO FRPPXQLFDWLRQV SDFNDJHV DUH FRQILJXUDEOH IRU

,�2 DGGUHVV DQG LQWHUUXSW WKHQ VHW DOO WKH VHULDO SRUWV LQ \RXU

V\VWHP VR WKDW HDFK VHULDO SRUW KDV LWV RZQ 6HSDUDWH ,�2 DGGUHVV�

DQG LQWHUUXSW QRW XVHG E\ DQ\ RWKHU GHYLFH LQ WKH 3&�

6HULDO 3RUW &RQILJXUDWLRQ�

6HULDO 3RUW -XPSHUV�
(DFK VHULDO SRUW GULYHV D � SLQ ' FRQQHFWRU 6HULDO 3RUW ��

6HULDO 3RUW � DQG 6HULDO 3RUW � DV VKRZQ LQ )LJXUH ���� 7KHUH DUH �

VHWV RI MXPSHUV DVVRFLDWHG ZLWK HDFK VHULDO SRUW� 7KH ,�2 DGGUHVV

VHOHFW MXPSHU RQ WKH XSSHU OHIW RI FHQWUH DQG WKH ,54 MXPSHU VHOHFW

RQ WKH ORZHU OHIW KDQG VLGH RI WKH FDUG� (DFK VHULDO SRUW LV

FRPSOHWHO\ LQGHSHQGHQW RI WKH RWKHU� $ SRUW PD\ EH FRPSOHWHO\

GLVDEOHG E\ UHPRYLQJ ERWK ,�2 DGGUHVV DQG LQWHUUXSW MXPSHUV� 7KH

SRUW SLQ RXWV DUH JLYHQ EHORZ�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH �

)LJXUH ���� 6HULDO 3RUW � 3LQ 2XWV�

3,1 6,*1$/ '(6&5,37,21 ',5(&7,21

� '&' '$7$ &$55,(5 '(7(&7 ,1387 72 3&

� 5;' 5(&(,9(' '$7$ ,1387 72 3&

� 7;' 75$160,77(' '$7$ 287387 )520 3&

� '75 '$7$ 7(50,1$/ 5($'< 287387 )520 3&

� *1' *5281'

� '65 '$7$ 6(7 5($'< ,1387 72 3&

� 576 5(48(67 72 6(1' 287387 )520 3&

� &76 &/($5 72 6(1' ,1387 72 3&

� 5, 5,1* ,1',&$725 ,1387 72 3&�

6HULDO 3RUW $GGUHVV 6HOHFWLRQ�

7KH SRVLWLRQ RI WKH PRYDEOH MXPSHU RQ WKH DGGUHVV MXPSHU

EORFN� XSSHU OHIW VLGH RI WKH FDUG� GHWHUPLQHV WKH L�R DGGUHVV RI WKH

VHULDO SRUWV� FRQILJXULQJ WKH FDUG DV &20�� &20�� &20��

&20� RU &20�� &20��

7KH GHIDXOW� IDFWRU\ VHW SRVLWLRQ� IRU VHULDO SRUW � LV &20��

IRU VHULDO SRUW � LV &20� DQG IRU VHULDO SRUW � LV &20��

'HSHQGLQJ RQ KRZ PDQ\ RWKHU VHULDO SRUW FDUGV DUH DOUHDG\

LQVWDOOHG LQ WKH 3& WKH L�R DGGUHVV PD\ QHHG WR EH FKDQJHG�



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

$OO 3&V GHWHFW WKH SUHVHQFH RI &20� DQG &20�� 0RVW

PRGHUQ 3&V KDYH D %,26 WKDW DXWRPDWLFDOO\ GHWHFWV WKH SUHVHQFH RI

&20� DQG &20�� XVXDOO\ GLVSOD\LQJ WKH SRUWV IRXQG RQ VFUHHQ DW

SRZHU RQ WLPH� ,I \RXU 3& GRHV QRW DXWRPDWLFDOO\ GHWHFW WKHVH

SRUWV SOHDVH VHH WKH QRWH ODWHU DERXW WKH $''5&20� DQG

$''5&20� XWLOLW\ SURJUDPV�

)LJXUH ���� 6HULDO 3RUW $GGUHVV -XPSHU %ORFN�

-803(5 3257 $''5(66 1250$/ ,54 $//2&$7,21�

&20� ��%�KH[ ,54 ��

&20� ��%�KH[ ,54 ��

&20� ��$�KH[ ,54 ��

&20� ��$�KH[ ,54 ��

&20� ��(�KH[ ,54 �� '()$8/7 6(5,$/ �

&20� ��(�KH[ ,54 �� '()$8/7 6(5,$/ �

&20� ��)�KH[ ,54 �� '()$8/7 6(5,$/ �

&20� ��)�KH[ ,54 ��

6HULDO 3RUW ,54 ,QWHUUXSW -XPSHU 6HOHFWLRQ�

%\ UHIHUULQJ WR WKH VHULDO FDUG ORFDWH WKH VHULDO SRUW ,54

LQWHUUXSW MXPSHU EORFN DW WKH ORZHU OHIW RI WKH ERDUG� 7KH PRYDEOH

MXPSHU RQ WKH MXPSHU EORFN LV XVHG WR VSHFLI\ ZKLFK KDUGZDUH

LQWHUUXSW LV WR EH JHQHUDWHG E\ WKH 3& VHULDO SRUW�

ÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑ

ÑÑÑÑÑÑÑÑ

��������



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

)LJXUH ���� 6HULDO 3RUW ,54 -XPSHU %ORFN�

�����

����������� 1250$/ 86( 2) ,17(55837�

ÑÑÑÑÑÑÑÑÑÑÑ ,54� (*$�9*$ *5$3+,&6 &$5'� 8VXDOO\ )UHH

8VHG E\ RQO\ YHU\ IHZ JUDSKLFV FDUGV�

ÑÑÑÑÑÑÑÑÑÑÑ ,54� &20 ���� '()$8/7 IRU 6(5,$/ � � �

ÑÑÑÑÑÑÑÑÑÑÑ ,54� &20 ��

ÑÑÑÑÑÑÑÑÑÑÑ ,54� 35,17(5 3257�� 2. IRU '26 	 :LQGRZV

$YRLG IRU 26���:LQGRZV 17 	 1RYHOO

ÑÑÑÑÑÑÑÑÑÑÑ ,54� )/233< ',6. 67$786� $92,'��

ÑÑÑÑÑÑÑÑÑÑÑ ,54� 35,17(5 3257�� 2. IRU '26 	 :LQGRZV

$YRLG IRU 26���:LQGRZV 17 	 1RYHOO

ÑÑÑÑÑÑÑÑÑÑÑ ,54�� 8VXDOO\ )UHH

*RRG IRU &20�

ÑÑÑÑÑÑÑÑÑÑÑ ,54�� 8VXDOO\ )UHH

*RRG IRU &20�

ÑÑÑÑÑÑÑÑÑÑÑ ,54�� 32,17,1* '(9,&(� 8VXDOO\ )UHH

)UHH ZKHQ PRXVH LV RQ D &20 SRUW�

ÑÑÑÑÑÑÑÑÑÑÑ ,54�� ,'( +$5' ',6.� 8VXDOO\ ,Q 8VH�

)UHH ZKHQ 6&6, GLVNV DUH XVHG�

ÑÑÑÑÑÑÑÑÑÑÑ ,54�� 8VXDOO\ )UHH

1RWH�

,54� 	 �� WLPHU 	 FORFN LQWHUUXSWV� QRW RQ H[SDQVLRQ EXV�

,54�� NH\ERDUG LQWHUUXSW� LV QRW RQ H[SDQVLRQ EXV�

,54�� EHVW OHIW XQH[SODLQHG� LV QRW RQ H[SDQVLRQ EXV�

,54��� PDWKV FRSURFHVVRU LQW�� LV QRW RQ WKH H[SDQVLRQ EXV�

0LFURVRIW :LQGRZV 9HUVLRQ ��[�

7KH :LQGRZV HQYLURQPHQW QRZ VXSSRUWV XS WR IRXU VHULDO

SRUWV� 56���� 56��� DQG 56��� HWF�



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

,I PRUH WKDQ � VHULDO SRUWV DUH LQVWDOOHG WKHQ WKH GHIDXOW

DVVLJQPHQWV DVVXPHG E\ :LQGRZV QHHG WR EH FKDQJHG� :LQGRZV

DVVXPHV WKDW ERWK &20� DQG &20� DUH RQ ,54� DQG WKDW ERWK

&20� DQG &20� DUH RQ ,54�� 6LQFH WKH 3& EXV GRHV QRW DOORZ

LQWHUUXSW VKDULQJ� WKHVH SDLUV RI SRUWV FDQQRW EH XVHG

VLPXOWDQHRXVO\� VHULRXVO\ OLPLWLQJ WKH IOH[LELOLW\ RI :LQGRZV ����

7R REWDLQ WURXEOH IUHH PL[ DQG PDWFK RI WKH &20 SRUWV�

DVVXPLQJ WKDW \RXU 3& KDV RQO\ � VHULDO SRUW�

● 6HW &20� DQG &20� LQWHUUXSWV WR RQHV QRW XVHG E\ RWKHU

GHYLFHV RQ \RXU V\VWHP� VD\ ,54�� DQG ,54���

● )URP WKH :LQGRZV 3URJUDP 0DQDJHU VHOHFW 0DLQ� 7KHQ GRXEOH

FOLFN WKH &RQWURO 3DQHO LFRQ � WKH IROORZLQJ H[DPSOH LV RI WKH $7

7ULSOH 56��� ZLWK GHIDXOW VHWWLQJV��

● )URP WKH &RQWURO 3DQHO ZLQGRZ VHOHFW 3RUWV

● )URP WKH 3RUWV ZLQGRZ VHOHFW &20�� 7KHQ FOLFN WKH 6HWWLQJV

EXWWRQ�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

● )URP WKH &20� ZLQGRZ FOLFN WKH $GYDQFHG ER[�

● )URP WKH $GYDQFHG 6HWWLQJV IRU &20�� ZLQGRZ VHOHFW

,QWHUUXSW 5HTXHVW /LQH�,54��

● 6FUROO WKURXJK WKH OLVW RI LQWHUUXSWV DQG VHOHFW ,54� E\

FOLFNLQJ RQ ��

● 5HWXUQ IURP WKH $GYDQFHG 6HWWLQJV IRU &20��

ZLQGRZ E\ FOLFNLQJ RQ 2.

:LQGRZV GLVSOD\V D 6\VWHPV 6HWWLQJ &KDQJH� VD\LQJ �<RX ZLOO

QHHG WR TXLW DQG UHVWDUW :LQGRZV VR WKDW WKH QHZ VHWWLQJ�V� FDQ

WDNH HIIHFW��



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

● (LWKHU�� &OLFN RQ 5HVWDUW 1RZ DQG OHW ZLQGRZV UHVWDUW LWVHOI

DEOH WR UXQ ZLWK WKH QHZ FRQILJXUDWLRQ�

2U�� &OLFN RQ 'RQ
W 5HVWDUW 1RZ DQG VWHS EDFN WKRXJK

WKH YDULRXV ZLQGRZV DQG WR FRQILJXUH RWKHU SRUWV RU UXQ RWKHU

DSSOLFDWLRQV� 7KH QHZ VHWWLQJV IRU WKH &20 SRUWV ZLOO RQO\ WDNH

HIIHFW WKH QH[W WLPH \RX ERRW XS :LQGRZV IURP FROG�

3OHDVH 1RWH�

0LFURVRIW GRFXPHQWDWLRQ IRU :LQGRZV 67521*/< UHFRPPHQGV

WKH XVH RI ����� ),)2 FKLSV RQ VHULDO SRUWV� 7KH 7ULSOH 56��� FDUG

SURYLGHV WKLV DV VWDQGDUG�

0LFURVRIW :LQGRZV ���

7KH :LQGRZV �� HQYLURQPHQW QRZ VXSSRUWV XS WR ���

VWDQGDUG VHULDO SRUWV� 56���� 56��� DQG 56��� HWF�

,I PRUH WKDQ � VHULDO SRUWV DUH LQVWDOOHG WKHQ WKH GHIDXOW

DVVLJQPHQWV DVVXPHG E\ :LQGRZV �� ZLOO PRVW SUREDEO\ QHHG WR EH

FKDQJHG� :LQGRZV �� DVVXPHV WKDW &20� LV RQ ,54� DQG WKDW

&20� LV RQ ,54�� )RU SRUWV DERYH &20�� :LQGRZV �� PDNHV DQ

DWWHPSW WR GHWHFW WKH LQWHUUXSW OLQH EHLQJ XVHG� ,W LV QRW DOZD\V

VXFFHVVIXO� 2EYLRXVO\ KDYLQJ PRUH WKDQ MXVW D FRXSOH RI VWDQGDUG

VHULDO SRUWV LQ \RXU 3& ZLOO OHDG WR ,QWHUUXSW 5HTXHVW /LQH UHVRXUFH

FRQIOLFWV� :LQGRZV �� KDV JRWWHQ DURXQG WKLV SUREOHP E\ OHWWLQJ

PXOWLSOH SRUWV EH GHILQHG DV VKDULQJ WKH VDPH LQWHUUXSW� 6LQFH WKH

3& EXV GRHV QRW DOORZ LQWHUUXSW VKDULQJ� DQ\ SRUWV GHILQHG DV

VKDULQJ LQWHUUXSWV FDQQRW EH XVHG VLPXOWDQHRXVO\� DQG HYHQ XVLQJ

WKHP LQGLYLGXDOO\ VORZV GRZQ SHUIRUPDQFH� DV :LQGRZV �� PXVW

VHDUFK WKURXJK DOO GHILQHG SRUWV XVLQJ WKDW LQWHUUXSW WR GHWHUPLQH

ZKLFK RQH KDV YDOLG GDWD DUULYLQJ� $OWKRXJK DQ LPSURYHPHQW RQ



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

:LQGRZV ��[� WKH VROXWLRQ LV VWLOO QRW LGHDO�

7R REWDLQ WURXEOH IUHH PL[ DQG PDWFK RI WKH &20 SRUWV�

DVVXPLQJ WKDW RQO\ � 6HULDO 3RUW DOUHDG\ H[LVWV RQ \RXU 3&�

● 7XUQ RII WKH FRPSXWHU� SOXJ LQ WKH FDUG DQG UHVWDUW�

● &OLFN RQ WKH 6WDUW EXWWRQ DQG VHOHFW 6HWWLQJV� WKHQ &RQWURO

3DQHO

● 6HOHFW $GG 1HZ +DUGZDUH

● &OLFN 1H[W



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

,I \RX DUH LQVWDOOLQJ WKH $7 7ULSOH 56��� DV DERYH &20� WKHQ VWHS

WR WKH QH[W VHFWLRQ�

,QVWDOOLQJ DV &20� DQG /RZHU�
,I \RX DUH LQVWDOOLQJ WKH $7 7ULSOH 56��� DV &20� DQG ORZHU WKHQ

FRQWLQXH�

● &OLFN WKH <HV RSWLRQ EXWWRQ DQG WKHQ 1H[W�

:LQGRZV ZLOO SURPSW \RX ZLWK WKH IROORZLQJ GLDORJXH ER[�

● &OLFN 1H[W�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

:LQGRZV ZLOO QRZ VWDUW GHWHFWLQJ \RXU QHZO\ LQVWDOOHG KDUGZDUH�

7KLV PD\ WDNH VRPH WLPH� VR EH SUHSDUHG WR ZDLW� 7KH IROORZLQJ

:LQGRZ ZLOO EH VKRZQ GXULQJ GHWHFWLRQ� ZLWK D VWDWXV EDU

LQGLFDWLQJ SURJUHVV�

:KHQ 'HWHFWLRQ KDV ILQLVKHG� :LQGRZV ZLOO LQIRUP \RX WKDW LW KDV

ILQLVKHG GHWHFWLQJ \RXU QHZ KDUGZDUH�

● &OLFN RQ 'HWDLOV WR VHH ZKDW :LQGRZV KDV GHWHFWHG�



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

,I \RX KDYH VHW XS WKH FDUG DV &20� RU ORZHU WKHQ WKH YLHZ RI

GHWHFWHG SRUWV VKRXOG ORRN VRPHZKDW OLNH WKH IROORZLQJ�

)RU SRUWV RI XS WR &20� :LQGRZV JHQHUDOO\ GHWHFWV WKH FRUUHFW

VHWWLQJV� LI \RX ZLVK WR FKHFN WKH VHWWLQJV EHIRUH UHERRWLQJ� JR WR

WKH VHFWLRQ HQWLWOHG ¨&KDQJLQJ 3RUW VHWWLQJV LQ :LQGRZV ��© IRU

IXUWKHU GHWDLOV�

● &OLFN ILQLVK WR FRPSOHWH WKH LQVWDOODWLRQ RI \RXU SRUWV�

:LQGRZV ZLOO WKHQ DVN \RX LI \RX ZLVK WR UHVWDUW�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

,I \RX KDYH ILQLVKHG WKH LQVWDOODWLRQ SURFHGXUH� DQG \RX DUH KDSS\

ZLWK WKH KDUGZDUH FRQILJXUDWLRQ� WKHQ�

● &OLFN <HV

2WKHUZLVH

● &OLFN 1R DQG HLWKHU LQVWDOO DQ\ RWKHU SRUW RU SRUWV E\ IROORZLQJ

WKH SURFHGXUH DERYH� RU UHFRQILJXUH WKH SRUW \RX KDYH MXVW LQVWDOOHG

E\ IROORZLQJ WKH SURFHGXUH VKRZQ LQ WKH VHFWLRQ ¨&KDQJLQJ 3RUW

6HWWLQJV LQ :LQGRZV ��©�

,QVWDOOLQJ DV &20� DQG +LJKHU

,I \RX DUH LQVWDOOLQJ WKH $7 7ULSOH 56��� DV &20� DQG

KLJKHU� WKHQ RQ WKH VHFRQG VFUHHQ RI WKH $GG 1HZ +DUGZDUH

:L]DUG� \RX VKRXOG�

● &OLFN WKH 1R 2SWLRQ %XWWRQ� 'R 1RW OHW :LQGRZV 'HWHFW \RXU

QHZ VHULDO SRUWV� ,W ZLOO WDNH IRUHYHU DQG LV QRW JXDUDQWHHG WR GHWHFW

WKH FRUUHFW VHWWLQJV�

● &OLFN 1H[W�

● 6HOHFW WKH 3RUWV �&RP 	 /37� HQWU\� WKHQ FOLFN 1H[W



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

● +LJKOLJKW 6WDQGDUG 3RUW 0DQXIDFWXUHUV LQ WKH OHIW ZLQGRZ�

DQG &RPPXQLFDWLRQV 3RUW LQ WKH ULJKW RQH� &OLFN 1H[W�

:LQGRZV �� WKHQ JXHVVHV WKH VHWWLQJV IRU \RXU QHZ SRUW�

7KLV JXHVV ZLOO PRUH WKDQ OLNHO\ QRW PDWFK WKH VHWWLQJ WKDW \RXU

FDUG LV SK\VLFDOO\ VHW WR� ,I WKLV LV WKH FDVH� UHIHU WR WKH QH[W VHFWLRQ

IRU FKDQJLQJ WKH VHWWLQJV�

● &OLFN QH[W�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

:LQGRZV ZLOO QRZ LQIRUP \RX WKDW LW KDV ILQLVKHG LQVWDOOLQJ WKH QHZ

KDUGZDUH�

● &OLFN ILQLVK WR FRPSOHWH WKH LQVWDOODWLRQ RI \RXU SRUW�

:LQGRZV ZLOO WKHQ DVN \RX LI \RX ZLVK WR UHVWDUW�

,I \RX KDYH ILQLVKHG WKH LQVWDOODWLRQ SURFHGXUH� DQG \RX DUH KDSS\



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

ZLWK WKH KDUGZDUH FRQILJXUDWLRQ� WKHQ�

● &OLFN <HV

2WKHUZLVH

● &OLFN 1R DQG HLWKHU LQVWDOO DQ\ RWKHU SRUW RU SRUWV E\ IROORZLQJ

WKH SURFHGXUH DERYH� RU UHFRQILJXUH WKH SRUW \RX KDYH MXVW LQVWDOOHG

E\ IROORZLQJ WKH SURFHGXUH EHORZ�

&KDQJLQJ 3RUW 6HWWLQJV LQ :LQGRZV ��

$OO SRUW VHWWLQJV DUH FKDQJHG YLD WKH :LQGRZV �� 'HYLFH PDQDJHU�

7KLV LV PRVW HDVLO\ UHDFKHG E\ RSHQLQJ 0\ &RPSXWHU� 5LJKW

FOLFNLQJ LQ ZKLWH VSDFH DQG VHOHFWLQJ SURSHUWLHV IURP WKH GURS�GRZQ

OLVW�

● 6HOHFW WKH 'HYLFH 0DQDJHU 7DE� WKHQ FOLFN WKH 9LHZ GHYLFHV E\

W\SH EXWWRQ� WKHQ GRXEOH FOLFN 3RUWV �&20 	 /37��



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

● 'RXEOH &OLFN WKH SRUW ZKRVH VHWWLQJV \RX ZLVK WR FKDQJH� WKHQ

VHOHFW WKH 5HVRXUFHV WDE

8Q�FKHFN WKH 8VH DXWRPDWLF VHWWLQJV ER[� DQG GRXEOH FOLFN

RQ WKH UHVRXUFH WKDW \RX ZLVK WR PRGLI\� ,Q VRPH FLUFXPVWDQFHV�

:LQGRZV ZLOO QRW OHW \RX FKDQJH WKHVH VHWWLQJV� 7KLV LV HDV\ WR

ZRUN DURXQG� 6LPSO\ FOLFN WKH GRZQZDUG SRLQWLQJ DUURZ RQ WKH

VLGH RI WKH ER[ ODEHOOHG 6HWWLQJ EDVHG RQ� &KDQJH WKH



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

FRQILJXUDWLRQ WR D KLJKHU QXPEHU XQWLO :LQGRZV ZLOO OHW \RX FKDQJH

WKH UHVRXUFH VHWWLQJ WKDW \RX ZDQW�

,I FKDQJLQJ WKH ,�2 DGGUHVV VHWWLQJ� WKH IROORZLQJ GLDORJXH

ER[ ZLOO DSSHDU� 7R FKDQJH WKH ,�2 DGGUHVV VHWWLQJ� HLWKHU XVH WKH

VFUROO EDUV WR VHOHFW WKH DSSURSULDWH YDOXH� RU VLPSO\ W\SH LQ WKH

UHTXLUHG UDQJH�

,I \RX DUH FKDQJLQJ WKH LQWHUUXSW YDOXH� WKH IROORZLQJ

GLDORJXH DSSHDUV�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

:KHQ \RX KDYH ILQLVKHG FKDQJLQJ WKH VHWWLQJV IRU WKDW SDUWLFXODU

SRUW� FOLFN 2.� ,I \RX KDYH PDGH FKDQJHV� :LQGRZV ZLOO DVN LI \RX

ZLVK WR UHVWDUW�

,I \RX KDYH IXUWKHU FKDQJHV WR PDNH WR RWKHU SRUWV FOLFN 1R HOVH

FOLFN <HV�

0LFURVRIW :LQGRZV 17

0LFURVRIW :LQGRZV 17 3URYLGHV EXLOW LQ VXSSRUW IRU ���

VWDQGDUG VHULDO SRUWV� 7KH LQVWDOODWLRQ SURFHGXUH LV YHU\ VLPLODU WR

WKDW RI :LQGRZV ��[� 6XFFHVVIXO RSHUDWLRQ RI WKH SRUWV LV DJDLQ

GHSHQGDQW RQ XVLQJ VHSDUDWH LQWHUUXSWV IRU HDFK RI WKH SRUWV ZKLFK

\RX DUH LQVWDOOLQJ�

:LQGRZV 17 YHUVLRQV ���� DQG ��� PD\ ORRN PXFK

GLIIHUHQW� EXW WKH LQVWDOODWLRQ SURFHGXUH IRU 6HULDO 3RUWV UHPDLQV WKH

VDPH�



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

7R REWDLQ WURXEOH IUHH PL[ DQG PDWFK RI WKH &20 SRUWV�

DVVXPLQJ WKDW RQO\ � 6HULDO 3RUW DOUHDG\ H[LVWV RQ \RXU 3&�

9HUVLRQ ����� ● )URP :LQGRZV 17©V 3URJUDP 0DQDJHU�

VHOHFW WKH PDLQ SURJUDP JURXS� DQG GRXEOH FOLFN WKH

FRQWURO SDQHO LFRQ�

9HUVLRQ ���� ● 2SHQ ¨0\ &RPSXWHU© DQG GRXEOH FOLFN WKH

&RQWURO 3DQHO LFRQ RU FOLFN WKH VWDUW EXWWRQ� VHOHFW 6HWWLQJV

DQG WKHQ &RQWURO 3DQHO

)URP FRQWURO SDQHO�

● 'RXEOH &OLFN WKH 3RUWV LFRQ�

,I \RX RQO\ KDYH RQH H[LVWLQJ SRUW LQ \RXU 3& WKHQ \RXU SRUWV DSSOHW

ZLOO ORRN VRPHWKLQJ OLNH WKH IROORZLQJ ILJXUH�

<RXU WKUHH QHZ SRUWV ZLOO QHHG WR EH DGGHG RQH DW D WLPH� (DFK

SRUWV LQVWDOODWLRQ SURFHGXUH LV HTXLYDOHQW WR WKH RWKHU IURP WKLV



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

SRLQW�

● &OLFN WKH $GG EXWWRQ�

&KDQJH DQ\ RI WKH VHWWLQJV LQ WKH ER[ DV DSSURSULDWH WR PDWFK \RXU

KDUGZDUH� DV :LQGRZV 17 PD\ QRW FRUUHFWO\ GHWHUPLQH WKH

KDUGZDUH VHWWLQJV� )RU RXU H[DPSOH FRP� VKRXOG EH VHW WR ,54��

7KH ),)2 HQDEOHG FKHFN ER[ VKRXOG EH FKHFNHG LI \RX ZLVK WR

HQDEOH WKH KDUGZDUH EXIIHU� 7KLV RSWLRQ LV RQO\ DYDLODEOH RQ FDUGV

ZKLFK KDYH D ��&��� RU EHWWHU 8$57 FKLS RQ ERDUG� ,W LV

UHFRPPHQGHG WKDW WKLV RSWLRQ EH VHW�

:KHQ \RX DUH KDSS\ ZLWK \RXU VHWWLQJV�

● &OLFN 2.�

:LQGRZV ZLOO QRZ WHOO \RX WKDW IRU \RXU VHWWLQJV WR WDNH HIIHFW� \RX

ZLOO QHHG WR UHVWDUW \RXU PDFKLQH� ,I \RX KDYH PRUH SRUWV WR LQVWDOO�

● &OLFN 'RQ©W 5HVWDUW 1RZ� DQG FRQWLQXH ZLWK WKH LQVWDOODWLRQ RI

\RXU RWKHU SRUWV�

HOVH

● &OLFN 5HVWDUW 1RZ WR FRPSOHWH WKH LQVWDOODWLRQ�



,QVWDOODWLRQ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

26�� 9HUVLRQ ��[ DQG 26�� :DUS�

26�� SURYLGHV EXLOW LQ VXSSRUW IRU XS WR IRXU VHULDO SRUWV�

26�� DVVXPHV WKDW &20� LV RQ ,54� DQG WKDW &20� LV RQ ,54��

7R XVH &20� DQG &20� SRUWV RQ $7 EXV PDFKLQHV LW LV QHFHVVDU\

WR LQFOXGH SDUDPHWHUV RQ WKH '(9,&( &20�6<6 VWDWHPHQW LQ WKH

&21),*�6<6 ILOH� 7KDW LV��

'(9,&( &20�6<6 �1�;;;�,�

ZKHUH 1 LV WKH &20 SRUW QXPEHU � � RU ��

;;; LV WKH ,�2 SRUW DGGUHVV ��(�� �(�� HWF��

, LV WKH ,54 �LQWHUUXSW� OHYHO �IURP � WR �� �

)RU &20� XVLQJ ,54� WKH &21),*�6<6 ILOH HQWU\ VKRXOG EH��

'(9,&( &20�6<6 ����)����

)RU &20� XVLQJ ,54�� WKH &21),*�6<6 ILOH HQWU\ VKRXOG EH��

'(9,&( &20�6<6 ����(�����

)RU &20� XVLQJ ,54�� WKH &21),*�6<6 ILOH HQWU\ VKRXOG EH��

'(9,&( &20�6<6 ����(�����

)RU &20� XVLQJ ,54 �� &20� XVLQJ ,54�� DQG &20� XVLQJ

,54�� WKH &21),*�6<6 ILOH HQWU\ VKRXOG EH��

'(9,&( &20�6<6 ����)���� ����(����� ����(�����

(QVXUH WKDW D � VSDFH FKDUDFWHU LV EHWZHHQ HDFK RI WKH EUDFNHW

HQFORVHG YDULDEOHV

:KHQ XVLQJ 26�� QRWH WKDW WKHVH VHWWLQJV '2 127 JHW

SDVVHG RQ WR WKH :,126�� FRQWURO SDQHO EXW DOVR KDYH WR EH VHW DV

IRU :LQGRZV ���� VHH DERYH�

,I WKH VWDQGDUG &20� RU &20� DGGUHVVHV DUH QRW XVHG�

DQG D PRXVH LV RQ &20���� LQ '26 9'0V WKH $''5&20���

SURJUDPV PD\ UHSRUW &20 SRUW DGGUHVVHV LQ D GLIIHUHQW RUGHU WR

WKDW H[SHFWHG� +RZHYHU WKH 02'( FRPPDQG HWF� FRUUHFWO\

DFFHVVHV WKH ULJKW SRUW LQ ERWK '26 9'0 DQG 26�� VHVVLRQV�



$7 7ULSOH 56��� ,QVWDOODWLRQ

&KDSWHU � 3DJH ��

3OHDVH 1RWH�
$V ZLWK :LQGRZV ���� 26�� 67521*/< UHFRPPHQGV�

DQG DXWRPDWLFDOO\ GHWHFWV� WKH XVH RI ����� ),)2 FKLSV RQ VHULDO

SRUWV�

6HULDO &DUG ,QVWDOODWLRQ�

2QFH WKH FDUG KDV EHHQ FRUUHFWO\ FRQILJXUHG WKHQ LW FDQ EH

LQVWDOOHG LQ WKH 3&� ,W LV EHVW WR PDNH D QRWH RI WKH VHULDO SRUW L�R

DGGUHVV VHOHFWLRQ DQG ,54 MXPSHU VHWWLQJV IRU ODWHU XVH�

,Q JHQHUDO� WKH FDUG VKRXOG EH FRQILJXUHG� WKHQ LQVWDOOHG DQG

LI \RXU %,26 RQO\ GHWHFWV � VHULDO SRUWV� UXQ RU DGG WR WKH

$872(;(&�%$7 ILOH� WKH $''5&20��� SURJUDPV� VHH EHORZ�

)LQDOO\ FDEOHV VKRXOG EH DWWDFKHG DQG FRPPXQLFDWLRQ ZLWK

WKH VHULDO SHULSKHUDO GHYLFHV VKRXOG EH HVWDEOLVKHG�

3URYLGHG WKDW WKH 56��� LQVWDOODWLRQ LV DWWDFNHG LQ WKLV

RUGHUO\ PDQQHU� HYHU\ WKLQJ VKRXOG ZRUN ILUVW WLPH� ,I LW GRHV QRW

WKHQ FKHFN WKH VRIWZDUH VHOHFWDEOH FRPPXQLFDWLRQV SDUDPHWHUV�

%DXG UDWH� 3DULW\� VWRS ELWV ILUVW� DQG WKDW WKH FRPPXQLFDWLRQV

SURJUDP LV DWWHPSWLQJ WR DFFHVV WKH VHULDO SRUW LQVWDOOHG� ,I WKLV

IDLOV WR VROYH WKH SUREOHP FKHFN WKH FDEOH FRQQHFWLRQV� )LQDOO\

FKHFN WKDW WKH FDUG LV LQGHHG FRQILJXUHG DV \RX EHOLHYHG��

,QIRUPLQJ 7KH 3& 2I 7KH 3RUW $GGUHVV�

7KH %,26 RI PRVW 3&
V DXWRPDWLFDOO\ GHWHFWV ZKHWKHU VHULDO

SRUWV DW &20� DQG &20� DGGUHVVHV DUH SUHVHQW LQ D PDFKLQH� 7KH

SUREOHP FRPHV ZLWK VHULDO SRUWV &20� DQG &20�� 3&
V KDYH D

WDEOH RI LQIRUPDWLRQ WKDW VWRUHV WKH VHWXS RI WKH 3&� WKLV LV WKH

%,26 GDWD DUHD� ,W KDV VSDFH IRU � VHULDO SRUW DGGUHVVHV� 7KH WULFN LV

WR JHW WKH ULJKW DGGUHVVHV LQWR WKH WKLUG DQG IRXUWK SRUW DUHDV�

2Q WKH XWLOLW\ GLVN LQFOXGHG ZLWK \RXU FDUG WKHUH DUH VHYHUDO

SURJUDPV IRU VHWWLQJ WKH &20� DQG &20� DGGUHVVHV� 7R VHW

&20� DGGUHVV IURP WKH '26 FRPPDQG OLQH HQWHU��



,QVWDOODWLRQ $7 7ULSOH 56���
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$''5&20� ��(� �UHWXUQ!

7R VHW &20� DGGUHVV IURP WKH '26 FRPPDQG OLQH HQWHU��

$''5&20� ��(� �UHWXUQ!

7R VHW WKH &20 SRUW DGGUHVV IURP ZLWKLQ WKH

$872(;(&�%$7 ILOH XVH D WH[W HGLWRU WR DGG WKH IROORZLQJ OLQHV

WR WKH ILOH�

$''5&20� ��(�

$''5&20� ��(�

'26 �� � DQG '26 � KDYH IHDWXUHV DOORZLQJ DFFHVV WR &20� DQG

&20�� '26 � DQG '26 � RQO\ DOORZHG DFFHVV WR &20� DQG

&20�� WKRXJK VRPH PDQXIDFWXUHUV WKHLU RZQ '26 YHUVLRQV� H�J�

&203$4� KDG HQKDQFHG 02'( FRPPDQGV HWF� WR VHW XS DQG

XVH WKH H[WUD SRUWV� 3OHDVH VHH &KDSWHU �� 6HULDO 8WLOLW\ 'LVN IRU

PRUH GHWDLOV�

,I \RX DUH XQFHUWDLQ KRZ PDQ\ VHULDO DQG SDUDOOHO SRUWV DUH

LQ WKH PDFKLQH� LW LV ZLVH WR UXQ WKH $''5&20� SURJUDP

%()25( LQVWDOOLQJ RXU $7 7ULSOH FDUG� 7\SH ��

$''5&20� �UHWXUQ!�

7KH 3& UHVSRQGV ZLWK VRPHWKLQJ OLNH��

&20�� ��)�

&20�� ��)�

&20�� �QRW VHW!

&20�� �QRW VHW!

/37�� ��%&

/37�� �QRW VHW!

/37�� �QRW VHW!



$7 7ULSOH 56��� ,QVWDOODWLRQ
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3URYLGHG WKDW WKH 56��� LQVWDOODWLRQ LV DWWDFNHG LQ WKLV

RUGHUO\ PDQQHU� HYHU\ WKLQJ VKRXOG ZRUN ILUVW WLPH� ,I LW GRHV QRW

WKHQ FKHFN WKH VRIWZDUH VHOHFWDEOH FRPPXQLFDWLRQV SDUDPHWHUV�

%DXG UDWH� 3DULW\� VWRS ELWV ILUVW� DQG WKDW WKH FRPPXQLFDWLRQV

SURJUDP LV DWWHPSWLQJ WR DFFHVV WKH VHULDO SRUW LQVWDOOHG� ,I WKLV

IDLOV WR VROYH WKH SUREOHP FKHFN WKH FDEOH FRQQHFWLRQV� )LQDOO\

FKHFN WKDW WKH FDUG LV LQGHHG FRQILJXUHG DV \RX EHOLHYHG�

,QVWDOOLQJ 7KH 3& 6HULDO &DUG ,Q 7KH &RPSXWHU�

127(� $OZD\V WXUQ WKH FRPSXWHU 2)) EHIRUH LQVWDOOLQJ RU

UHPRYLQJ DQ\ LQWHUIDFH ERDUG�����

$IWHU KDYLQJ PDGH VXUH WKDW WKH ,�2 DGGUHVV DQG MXPSHUV DUH

FRUUHFWO\ VHW� QRZ LV WKH WLPH WR LQVHUW WKH 3& 6HULDO FDUG LQWR WKH

L�R FRQQHFWRU VORWV LQ WKH FRPSXWHU�

67(3 �� %HIRUH WKH 3& FDUG FDQ EH LQVWDOOHG WKH SRZHU WR WKH 3&

0867 EH VZLWFKHG 2))�

)LJXUH ����� 5HPRYH &RYHU 0RXQWLQJ 6FUHZV�
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67(3 �� 7KHQ XVLQJ D VFUHZ GULYHU� UHPRYH WKH FRYHU PRXQWLQJ

VFUHZV RQ WKH EDFN SDQHO RI WKH 3& V\VWHP XQLW�

)LJXUH ����� 5HPRYLQJ 7KH 3& &RYHU�

67(3 �� 1H[W�

UHPRYH WKH 3&
V

FRYHU E\ VOLGLQJ LW

IRUZDUG DQG XS� ,W

XVXDOO\ KHOSV WR

GLVFRQQHFW WKH

NH\ERDUG IURP WKH

3& VLQFH LW WHQGV WR

JHW LQ WKH ZD\ ZKHQ

WKH FDVH LV UHPRYHG�

)LJXUH ����� 5HPRYLQJ %ODQNLQJ &RYHU�

67(3 �� &KRRVH DQ HPSW\

H[SDQVLRQ VORW� 7KH 3&

6HULDO FDUG ZLOO ILW HLWKHU D

IXOO OHQJWK RU D VKRUW VORW� D

� ELW 3& W\SH VORW RU D ��

ELW $7 W\SH VORW� ,Q JHQHUDO

LW LV ZLVH WR OHDYH WKH ODUJHU

VORWV IUHH IRU WKRVH ERDUGV

WKDW LQVLVW RQ JUHDWHU URRP�

5HPRYH WKH EODQNLQJ FRYHU

SURWHFWLQJ WKH VORW RQ WKH

3& EDFN SDQHO� .((3 WKH

EODQNLQJ FRYHU VFUHZ VDIHO\

IRU ODWHU�
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)LJXUH ����� ,QVHUWLQJ 7KH 3& 6HULDO &DUG�

67(3 �� 1RZ LQVHUW WKH 3&

6HULDO FDUG LQ WKH VORW� %H

FDUHIXO WR HQVXUH WKDW WKH JROG

SODWHG 3&% ILQJHUV ILWV QHDWO\

LQWR WKH L�R H[SDQVLRQ

FRQQHFWRU� 3UHVV GRZQ ILUPO\

EXW HYHQO\ RQ WKH WRS RI WKH 3&

6HULDO FDUG�

67(3 �� 7KH WKUHH � ZD\ ' FRQQHFWRUV VKRXOG ILW QHDWO\ WKURXJK

WKH VORW
V DSHUWXUH WR WKH RXWVLGH ZRUOG� 1%� 8VH WKH VFUHZ NHSW

EDFN IURP WKH EODQNLQJ FRYHU WR VFUHZ WKH 3& 6HULDO UHWDLQLQJ

EUDFNHW LQWR WKH 3& EDFN SDQHO KRXVLQJ�

67(3 �� 1RZ UHSODFH WKH V\VWHP XQLWV FRYHU E\ FDUHIXOO\ VOLGLQJ LW

GRZQ DQG EDFN RYHU WKH V\VWHP XQLW� 5HSODFH WKH FRYHU PRXQWLQJ

VFUHZV�

67(3 �� $IWHU DWWDFKLQJ DOO WKH PRQLWRU DQG NH\ERDUG FDEOHV�

SRZHU XS WKH 3&� 'R QRW IRUJHW WKH PDLQV SRZHU FDEOH�

7KH 3& VKRXOG SRZHU RQ LQ WKH QRUPDO ZD\�

3UREOHPV�

,I WKH V\VWHP IDLOV WR SRZHU XS QRUPDOO\ FKHFN WKH IROORZLQJ��
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L�� (QVXUH WKDW WKH 3& 6HULDO FDUG LV LQVWDOOHG FRUUHFWO\�

LL�� (QVXUH WKDW RWKHU FDUGV LQ WKH 3& KDYH QRW EHHQ XSVHW�

LLL�� (QVXUH WKDW WKH SRZHU LV FRQQHFWHG DQG WKH 3& LV VZLWFKHG

21�

LY�� (QVXUH WKDW WKH 3& 6HULDO L�R DGGUHVV LV VHW FRUUHFWO\ �3RUW�

GHIDXOW LV &20� ��)�K� 3RUW� GHIDXOW &20� ��(�K� 3RUW�

GHIDXOW &20� ��(�K ��


,I DOO WKHVH KDYH EHHQ FKHFNHG DQG WKH 3& VWLOO GRHV QRW SRZHU XS

WKHQ WKHUH LV SUREDEO\ D FRQIOLFW RI ,�2 DGGUHVV EHWZHHQ WKH 3&

6HULDO FDUG DQG DQRWKHU ERDUG LQ WKH 3&� $VN \RXU GHDOHU WR FKHFN

WKLV RU FRQWDFW WKH +(/3 OLQH DV JLYHQ RQ ,QWUR� SDJH ��



$7 7ULSOH 56��� 6HULDO 8WLOLWLHV DQG 3URJUDPPLQJ

&KDSWHU � 3DJH ��

&+$37(5 �

6(5,$/ 87,/,7< ',6.

	 352*5$00,1*

*8,'(�

,QWURGXFWLRQ�

7KLV GHVFULEHV WKH SURJUDPV RQ WKH 6HULDO 8WLOLW\ 'LVN VXSSOLHG

ZLWK DOO RXU VHULDO FDUGV�

7KH $''5&20��� SURJUDPV DUH XVXDOO\ XVHG LQ WKH

$872(;(&�%$7 ILOH WR DXWRPDWLFDOO\ VHW WKH %,26 DGGUHVVHV

IRU &20� DQG &20� SRUWV HYHU\ WLPH WKH 3& LV SRZHUHG RQ LQ

ROGHU 3&
V WKDW GR QRW DXWRPDWLFDOO\ GHWHFW &20� DQG &20��

8WLOLW\ 'LVN &RQWHQWV�

7KH XWLOLW\ GLVN FRQWDLQV WKH IROORZLQJ SURJUDPV��

$''5&20��(;( 6HW�UHDGV WKH DGGUHVV RI VHULDO SRUW &20��

$''5&20��(;( 6HW�UHDGV WKH DGGUHVV RI VHULDO SRUW &20��

$''5/37��(;( 6HW�UHDGV DGGUHVV RI SULQWHU SRUW /37��

$''5/37��(;( 6HW�UHDGV DGGUHVV RI SULQWHU SRUW /37��

&207(67�(;( &RPSUHKHQVLYH VHULDO SRUW WHVW SURJUDP�

8WLOLVHV WKH /223 %$&. VHOI WHVW PRGH RI

WKH VHULDO SRUW FKLS�

&200�%$6 8OWUD VLPSOH %$6,& 56��� SRUW VDPSOH

SURJUDP�

&200�(;( ([H ILOH RI WKH FRPSOLHG %$6,& VRXUFH

FRGH�

56����%$6 %$6,& SURJUDP XVHIXO LQ GHEXJJLQJ

56��� SUREOHPV� QRW LQWHUUXSW GULYHQ�

56����(;( 5HDG\ WR UXQ� FRPSLOHG YHUVLRQ RI %$6,&

SURJUDP�

56����%$6 %$6,& SURJUDP XVHIXO LQ GHEXJJLQJ

56��� SUREOHPV� QRW LQWHUUXSW GULYHQ�

'HPRQVWUDWHV 56��� KDQGVKDNLQJ PHWKRG�



6HULDO 8WLOLWLHV DQG 3URJUDPPLQJ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

56����(;( 5HDG\ WR UXQ� FRPSLOHG YHUVLRQ RI %$6,&

SURJUDP�

56����%$6 %$6,& SURJUDP XVHIXO LQ GHEXJJLQJ

56��� SUREOHPV� QRW LQWHUUXSW GULYHQ�

'HPRQVWUDWHV 56��� KDQGVKDNLQJ PHWKRG�

56����(;( 5HDG\ WR UXQ� FRPSLOHG YHUVLRQ RI %$6,&

SURJUDP�

,Q DGGLWLRQ WKH ��� LQFK GLVN FRQWDLQV WKH IROORZLQJ ILOHV��

#��(��$') $') ILOH IRU 36 '8$/ 56��� FDUG�

#��(��$') $') ILOH IRU 36 '8$/ 56������� FDUG�

$''5&20 3URJUDP�

7KH $''5&20 SURJUDPV DUH XVHG WR VHW WKH VHULDO SRUW

DGGUHVV LQ WKH %,26� 7KH $''5&20��� SURJUDPV DUH W\SLFDOO\

XVHG LQ WKH $872(;(&�%$7 ILOH WR DXWRPDWLFDOO\ VHW WKH %,26

DGGUHVVHV IRU &20� DQG &20� SRUWV HYHU\ WLPH WKH 3& LV

SRZHUHG RQ�

7KH %,26 RI PRVW 3&
V DXWRPDWLFDOO\ GHWHFWV ZKHWKHU VHULDO

SRUWV DW &20� DQG &20� DGGUHVVHV DUH SUHVHQW LQ D PDFKLQH� 7KH

SUREOHP FRPHV ZLWK VHULDO SRUWV &20� DQG &20�� 3&
V KDYH D

WDEOH RI LQIRUPDWLRQ WKDW VWRUHV WKH VHWXS RI WKH 3&� WKLV LV WKH

%,26 GDWD DUHD� ,W KDV VSDFH IRU � VHULDO SRUW DGGUHVVHV� 7KH WULFN LV

WR JHW WKH ULJKW DGGUHVVHV LQWR WKH WKLUG DQG IRXUWK SRUW DUHDV KHQFH

WKH $''5&20� DQG $''5&20� SURJUDPV�

,I QR SDUDPHWHUV DUH JLYHQ WKHQ WKH SURJUDP SULQWV RXW WKH

FXUUHQW VHULDO DQG SDUDOOHO SRUW DVVLJQPHQWV� 7KXV��

$''5&20� �UHWXUQ!

&20��  �)�

&20��  �)�

&20�� �1RW 6HW!

&20�� �1RW 6HW!

/37��  �%&

/37�� �1RW 6HW!
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/37�� �1RW 6HW!

7KH $''5&20 SURJUDPV WDNH RQH SDUDPHWHU� WKH

KH[DGHFLPDO SRUW DGGUHVV� 7KH SURJUDPV FDQ EH UXQ IURP WKH '26

FRPPDQG OLQH RU IURP EDWFK ILOHV OLNH $872(;(&�%$7�

7R VHW &20� DGGUHVV IURP WKH '26 FRPPDQG OLQH HQWHU��

$''5&20� ��(� �UHWXUQ!

7R VHW &20� DGGUHVV IURP WKH '26 FRPPDQG OLQH HQWHU��

$''5&20� ��(� �UHWXUQ!

7R VHW WKH &20 SRUW DGGUHVV IURP ZLWKLQ WKH $872(;(&�%$7

ILOH XVH D WH[W HGLWRU WR DGG WKH IROORZLQJ OLQHV WR WKH ILOH�

$''5&20� ��(�

$''5&20� ��(�

$''5/37 3URJUDP�

7KH $''5/37 SURJUDPV DUH XVHG WR VHW WKH SDUDOOHO SRUW

DGGUHVV LQ WKH %,26 DQG ZRUN LQ H[DFWO\ WKH VDPH PDQQHU DV

$''5&20��

7KH &207(67 3URJUDP�

7KH &207(67 SURJUDP LV D FRPSUHKHQVLYH VHULDO SRUW WHVW

SURJUDP� ,W XWLOLVHV WKH /223 %$&. VHOI WHVW PRGH RI WKH VHULDO

SRUW FKLS� 7KH SURJUDP LV PHQX GULYHQ DQG DOORZV WKH XVHU WR HQWHU

WKHLU RZQ VHULDO SRUW DGGUHVV RU FKRRVH IURP D UDQJH RI SUHGHILQHG

RQHV�

&207(67 WHVWV WKH VFUDWFK UHJLVWHU� DQ H[FHOOHQW ZD\ RI

FKHFNLQJ WKH UHDG ZULWH SDWK WR WKH VHULDO SRUW FKLS�

2OGHU VHULDO SRUW FDUGV XVLQJ WKH ���� FKLS ZLOO IDLO WKLV WHVW�

&207(67 WHVWV WKH LQSXW DQG RXWSXW KDQGVKDNH OLQHV DQG LW DOVR

WHVWV WKH WUDQVPLWWHU DQG UHFHLYHU DW D YDULHW\ RI EDXG UDWHV IURP

������� EDXG WR ��� EDXG�
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$Q\ VHULDO SRUW WKDW IDLOV DQ\ RI WKH WHVWV VKRXOG EH FRQVLGHUHG

VXVSHFW� 1RWH DQ LQWHUIDFH FDUG PD\ VWLOO IDLO WR SHUIRUP HYHQ LI LW

SDVVHV &207(67 VLQFH WKLV SURJUDP GRHV QRW FKHFN WKH OLQH

GULYHUV RU H[WHUQDO FRQQHFWLRQ RI WKH FDUG�

&200�%$6 � $ 6LPSOH %$6,& &RPPV 3URJUDP�

)LJXUH ��� LV WKH PRVW VLPSOH WZR ZD\ FRPPXQLFDWLRQV

SURJUDP SRVVLEOH LQ %$6,&� 7KLV VRXUFH FRGH LV LQFOXGHG RQ WKH

GLVN DV &200�%$6� WKH SURJUDP &200�(;( LV WKH FRPSLOHG

UHDG\ WR UXQ YHUVLRQ�

)LJXUH ���� &200�%$6 6LPSOH %$6,& 3URJUDP�

�� $�  �&20�������1�����&6��'6��&'��56�

5(0 &+$1*( 72 68,7 <285 6(783�

�� &/6 � 35,17 �&2006 3$5$06 $5( �� $�

�� 23(1 $� )25 5$1'20 $6 ��

�� 23(1 �&21� )25 287387 $6 ��

�� �

��� %�  ,1.(<��

��� ,) %�  �� 7+(1 ���� 5(0 ,) 12 '$7$ 7+(1 6.,3

��� 35,17 ��� %��

��� ,) %�  &+5����� 7+(1 (1' �5(0 (;,7 ,) 86(5

35(66(' (6&$3(

��� 35,17 ��� %��

���

��� ,) (2)��� 7+(1 ���� 5(0 ,) $1< '$7$ 72 5($'

7+(1 *(7 ,7

��� $�  ,1387��/2&���� ���

��� 35,17 ��� $��

��� �

��� *272 ���

1RWH�

%DVLF� *:�%$6,&� 4XLFN %DVLF DQG 06 '26 YHUVLRQ �

4%DVLF DOO H[SHFW��

&20�� WR EH DGGUHVV ��I�KH[ XVLQJ LQWHUUXSW ,54�

&20�� WR EH DGGUHVV ��I�KH[ XVLQJ LQWHUUXSW ,54��
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/LQH �� 7KH VHULDO SRUW SDUDPHWHUV DUH VHW WR &20�� ����

EDXG� 1R SDULW\� � GDWD ELWV � VWRS ELW� LJQRUH

KDQGVKDNH OLQHV� 7KLV PD\ EH FKDQJHG WR &20� RU

&20� DW DQ\ VXLWDEOH EDXG UDWH DQG SDULW\ RSWLRQV�

/LQH �� $ ILOH LV RSHQHG WR WKH VSHFLILHG VHULDO SRUW�

/LQH �� $ ILOH LV RSHQHG WR WKH VFUHHQ�

/LQH ��� $Q\ GDWD HQWHUHG DW WKH NH\ERDUG E\ WKH XVHU LV

SODFHG LQ %� DQG

/LQH ��� 7KH NH\ERDUG LQSXW LV HFKRHG WR WKH VFUHHQ�

/LQH ��� ,I WKH XVHU SUHVVHG (6&$3( WKHQ H[LW SURJUDP�

/LQH ��� 7KH NH\ERDUG LQSXW LV VHQW WR WKH VHULDO SRUW�

/LQH ��� 7HVW IRU DQ\ LQFRPLQJ GDWD IURP WKH VHULDO SRUW

ZDLWLQJ LQ WKH EXIIHU�

/LQH ��� 7KH QXPEHU RI E\WHV DFWXDOO\ LQ WKH EXIIHU LV SODFHG

LQWR $��

/LQH ��� ,QFRPLQJ GDWD SULQWHG RQ WKH VFUHHQ�

/LQH ��� *272 /LQH ��� WR VWDUW ORRS DJDLQ�

%$6,&
V 6HULDO &RPPXQLFDWLRQV 6XSSRUW�

$V FDQ EH VHHQ IURP WKH SURJUDP LQ )LJXUH ���� EHIRUH DQ\

GDWD FDQ EH VHQW RU UHFHLYHG XVLQJ %$6,&� D ILOH PXVW EH RSHQHG�

%$6,& KDV D VSHFLDO 23(1 FRPPDQG� 23(1 �&20Q� WKDW LV XVHG

WR VHW WKH FRPPXQLFDWLRQ SDUDPHWHUV DQG KDQGVKDNH RSWLRQV XVHG

E\ WKH VHULDO SRUW� 7KH IXOO UDQJH RI RSWLRQ LV VKRZQ LQ )LJXUH ����

3DUDPHWHUV ZLWKLQ VTXDUH EUDFNHWV > @ DUH RSWLRQDO�

)LJXUH ���� %$6,& 2SHQ �&20��

23(1 �&20Q�>VSHHG@>�SDULW\@>�GDWD@>�VWRS@>�56@>�&6>Q@@>�'6>Q@@

>�&'>Q@@>/)@>3(@ $6 >�@ ILOHQXP

&20Q Q LV � RU � LQGLFDWLQJ &20�� RU &20���
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VSHHG 7KH FRPPXQLFDWLRQV VSHHG� %$8' UDWH � LQ ELWV SHU

VHFRQG� 9DOLG %DXG UDWHV DUH ��� ���� ���� ����

����� ����� ����� ���� DQG �����

SDULW\ 9DOLG SDULW\ RSWLRQV DUH��

1  1RQH (  (YHQ 2  2GG

6  6SDFH 0  0DUN

>3(@ 7KH 3( RSWLRQ PXVW EH VSHFLILHG LI %DVLF LV WR

FKHFN SDULW\ IRU HDFK GDWD E\WH UHFHLYHG� WKH GHIDXOW

LV QR SDULW\ FKHFNLQJ� ,I LW GHWHFWV D SDULW\ HUURU WKHQ

D �'HYLFH ,�2 (UURU� LV UHSRUWHG�

)UDPLQJ DQG RYHUUXQ HUURUV $/:$<6 FDXVH D

�'HYLFH ,�2 (UURU��

GDWD 7KH QXPEHU RI GDWD ELWV SHU E\WH VHQW� 9DOLG RSWLRQV

DUH�� �� �� � RU �� 1RWH LI � GDWD ELWV DUH VSHFLILHG

WKHQ WKH 1RQH SDULW\ RSWLRQ PXVW EH XVHG�

VWRS 1XPEHU RI VWRS ELWV� 9DOLG RSWLRQV DUH �� ���� RU ��

+DQGVKDNH OLQHV�

6HULDO SRUWV KDYH XS WR � KDQGVKDNH OLQHV� WKHUH DUH � 287387

KDQGVKDNH OLQH DQG � ,1387 KDQGVKDNH OLQHV�

2XWSXW +DQGVKDNH /LQHV � '75 DQG 576�

'75� %$6,& DOZD\V VHWV '75 RXW WUXH GXULQJ WKH 23(1�&20��

VWDWHPHQW�

576� 7KH OHYHO RI WKH 576 OLQH ZLOO EH VHW WUXH XQOHVV LW LV

VXSSUHVVHG E\ WKH 56 RSWLRQ LQ WKH 23(1�&20 VWDWHPHQW�

,QSXW +DQGVKDNH /LQHV &76� '65� '&' DQG 5,�

&76� %DVLF H[SHFWV &76 WR EH WUXH GXULQJ 23(1�&20 HOVH WKH

RSHQ IDLOV� 'LVDEOH &76 FKHFNLQJ ZLWK WKH &6� RSWLRQ�

'65� %DVLF H[SHFWV '65 WR EH WUXH GXULQJ 23(1�&20 HOVH

WKH RSHQ IDLOV� 'LVDEOH '65 FKHFNLQJ ZLWK WKH '6�

RSWLRQ�
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'&'� 1RUPDOO\ %DVLF LJQRUHV WKH '&' OLQH� LW FDQ EH HLWKHU

KLJK RU ORZ� %DVLF FDQ EH PDGH WR FKHFN WKH VWDWH RI WKH

'&' OLQH E\ XVLQJ WKH &' RSWLRQ� :KHQ &'>Q@ LV QRQ

]HUR WKHQ %$6,& ZLOO RQO\ VXFFHHG LQ RSHQLQJ WKH

FRPQ SRUW ZKHQ '&' LV WUXH� 'LVDEOH '&' FKHFNLQJ

ZLWK WKH &'� RSWLRQ RU E\ OHDYLQJ WKH &' RSWLRQ RXW RI

WKH 23(1�&20 VWDWHPHQW�

5,� 1RUPDOO\ %DVLF LJQRUHV WKH 5,� 5LQJ ,QGLFDWRU� OLQH�

0RUH GHWDLOV RI WKH XVH RI WKH VHULDO SRUW IURP %$6,& FDQ EH

IRXQG LQ WKH %$6,& PDQXDO�

56����%$6 � 'HPRQVWUDWHV 8VLQJ 6HULDO 3RUW &KLSV�

7KH 56����%$6 LV D GHPRQVWUDWLRQ SURJUDP VKRZLQJ KRZ

WR GLUHFWO\ SURJUDP WKH VHULDO SRUWV UHJLVWHUV� 7KH SURJUDP LV 127

LQWHUUXSW GULYHQ DQG WKXV ZLOO ORRVH GDWD LI DWWHPSWV WR VHQG PRUH

WKDQ �� RU �� E\WHV D VHFRQG DUH PDGH� 56����%$6 GRHV QRW XVH

%$6,&©V EXLOW LQ VHULDO SRUW KDQGOHU� L�H� LW GRHV QRW XVH 23(1

�&20�

$V D WHDFKLQJ DLGH LW KHOSV WKH XVHU XQGHUVWDQG KRZ WR

FRQWURO WKH VHULDO SRUW LQ WKH 3&�

$V D GHEXJJLQJ DLGH LW LV VR VLPSOH WKDW LI LW FDQQRW HVWDEOLVK

FRPPXQLFDWLRQ ZLWK DQ H[WHUQDO VHULDO GHYLFH WKHQ HLWKHU WKH

H[WHUQDO GHYLFH LV GHDG RU WKH FDEOH LV ZLUHG ZURQJ� 56����%$6 LV

DQ LQYDOXDEOH GHEXJJLQJ DLGH VLQFH LW JLYHV WKH VWDWH RI WKH LQSXW

KDQGVKDNH OLQHV� DOORZV WKH XVHU WR FKDQJH WKH VWDWH RI WKH RXWSXW

KDQGVKDNH OLQHV XVLQJ WKH IXQFWLRQ NH\V DQG JLYHV WKH GHFLPDO YDOXH

RI WKH ODVW E\WH UHFHLYHG� 7KH ��WK OLQH RI WKH VFUHHQ GLVSOD\V WKH

56��� FRPPXQLFDWLRQ RSWLRQV VHOHFWHG E\ WKH XVHU�

7KH VRXUFH FRGH LV LQFOXGHG RQ WKH GLVN DV 56����%$6� WKH

SURJUDP 56����(;( LV WKH FRPSLOHG� UHDG\ WR UXQ YHUVLRQ�
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/LQH

������ &OHDUV WKH VFUHHQ DQG GHILQHV VRPH FRQVWDQWV�

������� 3RUW L�R DGGUHVV VHOHFWLRQ DQG VHW XS�

������� %DXG UDWH VHOHFWLRQ DQG VHW XS�

������� 'DWD %LWV� 3DULW\ DQG 6WRS ELW VHOHFWLRQ DQG VHW XS�

��� 6HWV XS WKH LQLWLDO VWDWH RI WKH 576 	 '75 RXWSXW

KDQGVKDNH OLQHV�

������� (QDEOHV WKH IXQFWLRQ NH\V�

������� 'LVSOD\V WKH SURJUDP QDPH DQG H[SODLQV WKH XVH RI

WKH IXQFWLRQ NH\V�

��������� 0DLQ 3URJUDP ORRS�

��������� 6XEURXWLQH� VHW WKH EDXG UDWH�

��������� 6XEURXWLQH� VHW SDULW\ GDWD OHQJWK VWRS ELWV�

��������� 6XEURXWLQH� GHILQHV WKH ELWV YDOXH RI LQSXW DQG

RXWSXW KDQGVKDNH OLQHV�

��������� 6XEURXWLQH� VHW 576 RXW WUXH�

��������� 6XEURXWLQH� VHW 576 RXW IDOVH�

��������� 6XEURXWLQH� VHW '75 RXW WUXH�

��������� 6XEURXWLQH� VHW '75 RXW IDOVH�

��������� 2XWSXW GDWD VWULQJ WR VHULDO SRUW� &RS\ WR VFUHHQ�

��������� 'HILQH VHULDO SRUW DGGUHVVHV� EDXG� SDULW\� VWRS HWF�

��������� 6XEURXWLQH� PHQX VHOHFWLRQ RI VHULDO SRUW DGGUHVV�

��������� 6XEURXWLQH� PHQX VHOHFWLRQ RI %DXG UDWH�

��������� 6XEURXWLQH� PHQX VHOHFWLRQ RI 3DULW\� 6WRS ELWV DQG

GDWD ZRUG OHQJWK�

��������� 6XEURXWLQH� XSGDWH ��WK OLQH RI WKH GLVSOD\�

��������� 6XEURXWLQH� JHQHUDWH RULJLQDO WH[W IRU ��WK OLQH RI WKH

GLVSOD\�
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7KH IROORZLQJ GHVFULSWLRQ ZLOO GLVFXVV KRZ WKH SURJUDP PDQDJHV

WKH VHULDO SRUW FKLS� 7KH GHWDLOV RI PHQX VHOHFWLRQ DUH DSSDUHQW XSRQ

LQVSHFWLRQ RI WKH SURJUDP OLVWLQJ�

7KH IROORZLQJ VWHSV ZLOO EH H[SODLQHG��

L� 6HWWLQJ WKH EDXG UDWH�

LL� 6HWWLQJ GDWD ZRUG OHQJWK� SDULW\ DQG VWRS ELWV�

LLL� 6HWWLQJ RXWSXW OLQHV 576 DQG '75�

LY� 5HDGLQJ WKH VWDWH RI LQSXW OLQHV &76� '65 DQG '&'�

Y� 'HWHFWLQJ LQFRPLQJ GDWD� 5;'�

YL� 6HQGLQJ RXWJRLQJ GDWD� 7;'�

6HULDO 3RUW $GGUHVV�

7KH DGGUHVV RI WKH VHULDO SRUW LV XVHG WR DFFHVV WKH FKLS LW LV SODFHG

LQ WKH YDULDEOH 6�

%DXG 5DWH 6HOHFWLRQ�

%DXG UDWH VHOHFWLRQ LV PDGH E\ ZULWLQJ DQ �� ELW YDOXH� DV WZR � ELW

E\WHV WR WKH 'LYLVRU /DWFK 5HJLVWHUV�

7R VHW WKH EDXG UDWH WKH FRUUHFW GLYLVRU� 5$7(� IRU WKH FKLS PXVW

EH GHWHUPLQHG� 6HH OLQH ���������� H�J� OLQH ���� EHORZ�
���� ,) %$8'  ���� 7+(1 5$7(  ��

)RU VWDQGDUG 3& VHULDO FDUGV� ZLWK D ������0+] FORFN LQSXW WKH

GLYLVRU YDOXH 5$7( LV JLYHQ E\
5$7( �������%$8'

7R DFFHVV WKH EDXG UDWH GLYLVRU ELW �� '/$%� RI VHULDO SRUW UHJLVWHU

�� WKH /&5 UHJLVWHU� PXVW EH VHW WUXH� WKHQ WKH GLYLVRU YDOXH 5$7(

LV ZULWWHQ ORZ E\WH WR UHJLVWHU �� KLJK E\WH WR UHJLVWHU �� )LQDOO\

'/$%� ELW � RI UHJLVWHU � LV VHW IDOVH� DOORZLQJ QRUPDO XVH RI

UHJLVWHUV � DQG ��

���� 6�  ,13�6 � ��� 5(0� UHPHPEHU SDULW\ HWF�

���� �

���� 5(0� VHW EDXG UDWH

���� 5$7(/2  �5$7( $1' ����� 5(0 VHW EDXG ODE

���� 5$7(+,  ,17�5$7( � ����� 5(0 VHW EDXG ODE

���� �
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���� 5(0� VHW EDXG UDWH SRUW

���� 287 6 � �� 6� 25 ���� 5(0 �DFFHVV GODE

���� 287 6� 5$7(/2� 5(0 VHW EDXG ODE

���� 287 6 � �� 5$7(+,� 5(0 VHW EDXG PVE

���� 287 6 � �� 6�� 5(0 UHVWRUH

���� �

���� 287 6 � �� �

'DWD :RUG /HQJWK� 3DULW\ DQG 6WRS %LW 6HOHFWLRQ�

7KH 'DWD :RUG /HQJWK� 3DULW\ DQG 6WRS %LW 6HOHFWLRQ LV PDGH E\

ZULWLQJ DQ � ELW E\WH WR WKH /LQH &RQWURO 5HJLVWHU� UHJLVWHU ��

���� 5(0 6HW VHOHFWHG 3DULW\ 'DWD /HQJWK 6WRS %LWV

���� 287 6 � �� 3'6�3��

���� 5(7851

���� �

���� �

6HWWLQJ 7KH 576 DQG '75 2XWSXW +DQGVKDNH /LQHV�

6HWWLQJ WKH 576 DQG '75 RXWSXW OLQHV LV GRQH E\ ZULWLQJ DQ � ELW

E\WH WR WKH 0RGHP &RQWURO 5HJLVWHU� UHJLVWHU ��

'75 LV FRQWUROOHG E\ ELW �

576 LV FRQWUROOHG E\ ELW �

1RWH� 287� PXVW EH VHW LQ DOO 3& DQG 36�� GHVLJQ VHULDO FDUGV LI

LQWHUUXSW GULYHQ L�R LV WR EH SHUIRUPHG� 7KLV LV LQ DGGLWLRQ WR VHWWLQJ

WKH ,(5� ,QWHUUXSW (QDEOH 5HJLVWHU�

,Q VHWWLQJ WKH QHZ 576 RU '75 VWDWH� WKH FXUUHQW VWDWH RI WKH ELWV

127 EHLQJ FKDQJHG� SDUWLFXODUO\ 287�� PXVW EH SUHVHUYHG DQG

UHVWRUHG�

���� '75  �� 576  �

���� +621  '75 � 576� 5(0 '75 $1' 576 758( :+(1

5($'< )25 '$7$

���� 5(0 7851 576 +$1'6+$.( 21

���� +621  �,13�6 � �� $1' ��� � 576�� 5(0 0DVN

2)) 576

���� 287 �6 � ��� �+621 25 576�� 35,17 �576 287

758(�

���� *268% ����� 5(0 XSGDWH ERWWRP OLQH
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���� 5(7851

���� �

���� �

���� 5(0 7851 576 +$1'6+$.( 2))

���� +621  �,13�6 � �� $1' ��� � 576�� 5(0 0DVN

2)) 576

���� 287 �6 � ��� +621� 35,17 �576 287 )$/6(�

���� *268% ����� 5(0 XSGDWH ERWWRP OLQH

���� 5(7851

���� �

���� �

5HDGLQJ 7KH &76� '65 	 '&' ,QSXW +DQGVKDNH

/LQHV�

7KH VWDWH RI WKH &76� '65 DQG '&' LQSXW KDQGVKDNH OLQHV LV

GHWHFWHG E\ UHDGLQJ WKH 0RGHP 6WDWXV 5HJLVWHU� UHJLVWHU ��

&76 FXUUHQW VWDWH LV LQ ELW �� FKDQJH LQ &76 VWDWH VHWV ELW ��

'65 FXUUHQW VWDWH LV LQ ELW �� FKDQJH LQ '65 VWDWH VHWV ELW ��

5, FXUUHQW VWDWH LV LQ ELW �� FKDQJH LQ 5, VWDWH VHWV ELW ��

'&' FXUUHQW VWDWH LV LQ ELW �� FKDQJH LQ '&' VWDWH VHWV ELW ��

1RWH WKDW RQ WKH 'XDO 56������� FDUGV '&' DQG '65 DUH

SHUPDQHQWO\ WLHG 758( DQG 5, LV SHUPDQHQWO\ WLHG )$/6(�

���� 5(0 '&' LV QRUPDOO\ ,*125(' LQ VHULDO FRPPV

SURJUDPV

���� 5(0 '65 LV QRUPDOO\ XVHG WR FKHFN WKDW D

GHYLFH LV SUHVHQW L�H� LV RQ OLQH�

���� �

���� &76  ��� '65  ��� '&'  ���

���� &76� ���� &76,  �,13�6 � �� $1' ���� ,)

&76, � 7+(1 &76�  ���

���� '65� ���� '65,  �,13�6 � �� $1' ���� ,)

'65, � 7+(1 '65�  ���

���� '&'� ���� '&',  �,13�6 � �� $1' ����� ,)

'&', � 7+(1 '&'�  ���



6HULDO 8WLOLWLHV DQG 3URJUDPPLQJ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

'HWHFWLQJ ,QFRPLQJ 'DWD�

,QFRPLQJ GDWD LV UHFHLYHG E\ UHDGLQJ WKH 5HFHLYHU %XIIHU 5HJLVWHU�

5%5� UHJLVWHU �� D UHDG RQO\ UHJLVWHU�

:KHQHYHU D E\WH LV UHFHLYHG� WKH VHULDO SRUW FKLS VHWV WKH '5 ELW�

'DWD 5HDG\� ELW � RI /65� LQGLFDWLQJ WKH 5%5 UHJLVWHU LV IXOO�

���� ,) ��,13�6 � �� $1' ��  �� 7+(1 35,17

&+5��,13�6���

%LWV �� � DQG � RI WKH /65 VKRXOG DOVR EH FKHFNHG DV WKH\ LQGLFDWH

SRVVLEOH HUURUV LQ WKH UHFHLYHG GDWD�

%LW �� 2(� 2YHUUXQ (UURU� 7KLV PHDQV WKDW D VHFRQG GDWD E\WH KDV

EHHQ UHFHLYHG EHIRUH D SUHYLRXVO\ UHFHLYHG E\WH KDV EHHQ UHDG IURP

WKH 5%5 UHJLVWHU� WKXV WKH ILUVW E\WH KDV EHHQ ORVW� 6KRXOG KDYH

XVHG DQ LQWHUUXSW GULYHQ SURJUDP�

%LW �� 3(� 3DULW\ (UURU

%LW �� )(� )UDPLQJ (UURU� 7KHVH ELWV PHDQ WKDW HLWKHU D QRLV\ OLQH

KDV FDXVHG WKH LQFRPLQJ GDWD E\WH WR EH FRUUXSWHG RU WKDW WKH

H[WHUQDO VHULDO GHYLFH WUDQVPLWWLQJ WKH GDWD LV XVLQJ D GLIIHUHQW

FRPPXQLFDWLRQV SURWRFRO� ZURQJ EDXG UDWH� VWRS ELWV� SDULW\ RU GDWD

ZRUG OHQJWK�

7KH VDPSOH SURJUDP GRHV QRW FKHFN IRU DQ\ RI WKHVH HUURUV�

6HQGLQJ 2XWJRLQJ 'DWD�

2XWJRLQJ GDWD LV VHQW WR VHULDO GHYLFHV E\ ZULWLQJ HDFK GDWD E\WH WR

WKH ZULWH RQO\ 7UDQVPLWWHU +ROGLQJ 5HJLVWHU� 7+5� UHJLVWHU ��

%HIRUH HDFK E\WH LV VHQW WKH 7+5( ELW� ELW � RI /65� PXVW EH VHW

LQGLFDWLQJ WKDW WKH WUDQVPLWWHU KROGLQJ UHJLVWHU LV HPSW\ DQG WKXV FDQ

DFFHSW WKH QH[W GDWD E\WH IRU WUDQVPLVVLRQ�

���� ,) ��,13�6 � �� $1' ��� �! ��� 7+(1 �����

,I DQ\ KDQGVKDNH OLQHV PXVW EH WUXH EHIRUH WUDQVPLVVLRQ LV DOORZHG

WKHQ WKH VWDWH RI WKH LQSXW OLQHV PXVW ILUVW EH FKHFNHG E\ UHDGLQJ

UHJLVWHU �� 065� WKH 0RGHP 6WDWXV 5HJLVWHU�

���� ,) ��,13�6 � �� $1' +6,1� �! +6,1� 7+(1 �����



$7 7ULSOH 56��� 6HULDO 8WLOLWLHV DQG 3URJUDPPLQJ

&KDSWHU � 3DJH ��

,Q WKH VDPSOH SURJUDP WKH 7+5(� WUDQVPLWWHU KROGLQJ UHJLVWHU

HPSW\ FKHFN LV SHUIRUPHG $)7(5 HDFK GDWD E\WH KDV EHHQ VHQW� LW

FRXOG EH FKHFNHG EHIRUH VHQGLQJ WKH QH[W E\WH�

6LQFH WKH VDPSOH SURJUDP LV QRW LQWHUUXSW GULYHQ WKH WUDQVPLW

URXWLQH KDV VHYHUDO OLQHV WR FRQVWDQWO\ SROO WKH '5� 'DWD 5HDG\� ELW

RI WKH /65� WKDW LQGLFDWHV ZKHWKHU DQ LQFRPLQJ E\WH KDV EHHQ

UHFHLYHG DQG LV LQ WKH 5%5�

���� +6,1  �� 5(0 12 ,QSXW +DQGVKDNH VHH OLQH ����

���� 5(0 6(1' $� 72 7+( 6(5,$/ 3257 ,) +6,1 ,6 758(

���� $  /(1�$��� 5(0 180%(5 2) %<7(6 72 6(1'

���� ,) ��,13�6 � �� $1' ��  �� 7+(1 35,17

&+5��,13�6���

���� �

���� )25 ;  � 72 $

���� 23  $6&�0,'��$�� ;� ���

���� ,) ��,13�6 � �� $1' ��  �� 7+(1 35,17

&+5��,13�6���

���� ,) ��,13�6 � �� $1' +6,1� �! +6,1� 7+(1 �����

5(0 7HVW +DQGVKDNH ,Q OLQH

���� 5(0 $QG :DLW 7LOO 2WKHU 'HYLFH LV 5HDG\ 7R

5HFHLYH

���� 287 6� 23� 5(0 6(1' '$7$ 72 7;' 5(*

���� ,) ��,13�6 � �� $1' ��� �! ��� 7+(1 �����

5(0 :$,7 7,// +2/' 5(* (037<

���� 5(0 %()25( 6(1',1* 1(;7 %<7(

���� �

���� 5(0 5($' $1< ,1387 '$7$ +(5( $6 :(// -867 72

35(9(17 29(5)/2: (55256

���� ,) ��,13�6 � �� $1' ��  �� 7+(1 35,17

&+5��,13�6���

���� 1(;7

���� �

���� 35,17 $�� � 5(0 &23< 72 6&5((1

���� *268% ����

���� 5(7851



6HULDO 8WLOLWLHV DQG 3URJUDPPLQJ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

3& 6HULDO 3RUW &KLSV�

7KH RULJLQDO ,%0 3& KDG D VHULDO SRUW EDVHG XSRQ WKH ,QWHO

���� $V\QFKURQRXV &RPPXQLFDWLRQV (OHPHQW� 7KH ����

RFFXSLHV � L�R ORFDWLRQV LQ WKH 3&� DOO VHULDO SRUW FRPPXQLFDWLRQV

SDUDPHWHUV DUH SURJUDPPHG E\ VHWWLQJ ELWV LQ WKH ���� UHJLVWHUV�

7KH LQWURGXFWLRQ RI WKH ,%0 $7 VDZ WKH XVH RI DQ HQKDQFHG

���� FDOOHG WKH 16����� $&(� 7KLV FKLS KDV IDVWHU DFFHVV WLPH WR

DOORZ WKH ����0K] 3& EXV EH XSJUDGHG WR WKH � 0+] $7 EXV DQG

KDV DQ �WK UHJLVWHU� WKH VFUDWFK UHJLVWHU� 7KLV H[WUD UHJLVWHU GRHV

127 FKDQJH KRZ WKH $&( ZRUNV EXW VLPSO\ JLYHV WKH 3&

SURJUDPPHU RQH H[WUD ORFDWLRQ IRU VWRULQJ GDWD WHPSRUDULO\� $SDUW

IURP WKH VFUDWFK UHJLVWHU WKH ����� EHKDYHV� IURP D SURJUDPPLQJ

SRLQW RI YLHZ� LGHQWLFDOO\ WR WKH �����

)LJXUH ���� &RPSDULVRQ 2I 3& 6HULDO 3RUW &KLSV�

&KLS 5HDG�:ULWH

&\FOH 7LPH

1R�

5HJV

8VHG ,Q 1RWHV

���� ���QV � 2ULJLQDO ,%0 3&

����� ���QV � ,%0 $7� ���� ��� 	

���

6FUDWFK

5HJ�

����� ���QV � ,%0 36�� 0RGHOV ���

��

),)2

7/��&��� ���QV � $7 'XDO 56��� &DUG

$7 'XDO 56�������

&DUG

� 6HULDO �

� SULQWHU

$7 /\Q[ � 3RUW 56��� � 6HULDO

36 'XDO 56��� &DUG � 6HULDO

36 'XDO 56�������

&DUG

� 6HULDO

7/��&��� ���QV � ),)2 YHUVLRQV RI DOO

DERYH FDUGV

),)2

$OO RXU UDQJH RI FDUGV FDQ EH ILWWHG ZLWK WKH ��&��� DV DQ RSWLRQ JLYLQJ ��

E\WHV RI LQSXW EXIIHU 	 �� E\WHV RI RXWSXW EXIIHU SHU SRUW

,Q $SULO ����� ,%0 LQWURGXFHG WKH 36�� UDQJH ZKLFK

IHDWXUHG WKH 0LFUR &KDQQHO $UFKLWHFWXUH� 36�� FRPSXWHUV XVH DQ

XSJUDGHG ������ WKH ������ 7KH UHDVRQ IRU XVLQJ WKH ����� ZDV
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LWV IDVWHU DFFHVV WLPH� WKH ����� KDV D WZR PDMRU QHZ IHDWXUHV�

WZR �� E\WH ),)2V� ILUVW LQ ILUVW RXW EXIIHUV� DQG WKH SRVVLELOLW\ RI

'0$ DFFHVV� +RZHYHU� WKH ,%0 7HFKQLFDO 5HIHUHQFHV VWDWHV WKDW

WKH ),)2V VKRXOG QRW EH XVHG DV WKLV 
PD\ UHVXOW LQ QRQ GHWHFWDEOH

GDWD HUURUV�
 7KH ZD\ WKH ����� LV ZLUHG XS SUHFOXGHV WKH '0$

IHDWXUHV EHLQJ XVHG� 7KH ������ RQ SRZHU XS� EHKDYHV LGHQWLFDOO\

WR WKH ������

7KH 7H[DV ,QVWUXPHQWV 7/��&��� LV DQ HQKDQFHG ������

IHDWXULQJ KLJK VSHHG WZLQ ����� VHULDO SRUWV DQG D FRPSOHWH

&HQWURQLFV 3ULQWHU ,QWHUIDFH RQ RQH FKLS� WKH 7/��&��� LV QRZ

XVHG LQ DOO RXU 3& VHULDO SRUW FDUGV� 7KH HTXLYDOHQW EXIIHUHG SDUW�

��&��� FDQ EH ILWWHG RQ UHTXHVW�

)LJXUH ���� ���� 	 ����� 5HJLVWHU 0DS�

5HJ

$GGUHVV
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56��� &DEOLQJ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

&+$37(5 �

56��� 3257

&$%/,1*�

,QWURGXFWLRQ�

7KLV FKDSWHU JLYHV GHWDLOV RI WKH � SLQ 56��� SLQ RXWV�

FDEOLQJ DQG FRQQHFWLRQV� ZLWK LQIRUPDWLRQ RQ KRZ WR FRQQHFW WKH

VHULDO SRUWV RI WZR 3&V DQG PDNH D VHOIWHVW ORRS EDFN FRQQHFWRU�

7KH 56��� 6WDQGDUG�

7KH 56��� VWDQGDUG LV DQFLHQW LQ FRPSXWHU LQGXVWU\ WHUPV�

,QWURGXFHG LQ ����� LW LV QRZ ZLGHO\ HVWDEOLVKHG� 56��� LV D VORZ

VSHHG� VKRUW GLVWDQFH� VLQJOH HQGHG WUDQVPLVVLRQ V\VWHP �L�H� RQO\

RQH ZLUH SHU VLJQDO�� 7\SLFDO 56��� PD[LPXP FDEOH OHQJWK LV ��

IHHW ZLWK D PD[LPXP GDWD UDWH RI ��. ELWV SHU VHFRQG�

)LJXUH ���� 56��� 3RLQW 7R 3RLQW &RQQHFWLRQ�

56���& 6WDQGDUG

� 'ULYHU � 5HFHLYHU

/LQH /HQJWK 0D[ 'DWD 5DWH

�� )HHW  ��P �� .ELWV�VHF

*URXQG *URXQG

77/ ' 5 77/



$7 7ULSOH 56��� 56��� &DEOLQJ

&KDSWHU � 3DJH ��

3LQ ' 6HULDO 3RUW 3LQ 2XWV�

7KH SLQRXWV RI WKH � SLQ 0DOH ' FRQQHFWRU LV JLYHQ EHORZ�

)LJXUH ���� � 3LQ ' 6HULDO 3RUW 56��� 3LQ 2XWV�

3,1 6,*1$/ ',5(&7,21

� '&' '$7$ &$55,(5 '(7(&7 ,1387 72 3&

� 5;' 5(&(,9(' '$7$ ,1387 72 3&

� 7;' 75$160,77(' '$7$ 287387 )520 3&

� '75 '$7$ 7(50,1$/ 5($'< 287387 )520 3&

� *5281' 1�$

� '65 '$7$ 6(7 5($'< ,1387 72 3&

� 576 5(48(67 72 6(1' 287387 )520 3&

� &76 &/($5 72 6(1' ,1387 72 3&

� 5, 5,1* ,1',&$725 ,1387 72 3&�

3LQ ' 6HULDO 3RUW 56��� &DEOHV�

7R FRQQHFW WR WKH $7 VW\OH 56��� 6HULDO 3RUW \RX ZLOO QHHG D

FDEOH WHUPLQDWLQJ LQ D � ZD\ IHPDOH ' FRQQHFWRU� ,W LV VRXQG

SUDFWLFH WR XVH FDEOHV ZLWK VFUHZV ILWWHG WKDW ZLOO DOORZ \RX WR

IDVWHQ WKH FDEOH VHFXUHO\ WR WKH 3& FDUG�

,Q JHQHUDO� \RX ZLOO QHHG WR PDNH XS D �FURVV RYHU� FDEOH WR

FRUUHFWO\ LQWHUIDFH WKH 3& WR WKH 56��� SRUW RI DQRWKHU FRPSXWHU



56��� &DEOLQJ $7 7ULSOH 56���

&KDSWHU � 3DJH ��

RU GHYLFH� 7UDGLWLRQDOO\� PDNLQJ XS WKH FURVV RYHU FDEOH KDV EHHQ

FRQVLGHUHG D EODFN DUW� +RZHYHU� SURYLGHG \RX KDYH WKH SLQ RXWV

DQG KDQGVKDNH UHTXLUHPHQWV RI ERWK VLGHV RI \RXU 56���

FRQQHFWLRQ� WKH FURVV RYHU FDEOH EHFRPHV D PDWWHU RI FRPPRQ

VHQVH� 7KH FURVV RYHU FDEOH LV VLPSO\ WR HQVXUH WKDW WKH ULJKW VLJQDOV

JRLQJ RXW RI RQH 56��� SRUW JR LQWR WKH DSSURSULDWH OLQHV RI WKH

RWKHU 56��� SRUW�

3LQ ' 6HULDO 3RUW &RQQHFWLRQ 7R $QRWKHU 3&�

6XSSRVH ZH ZDQW WR FRQQHFW WKH $7 VW\OH � SLQ ' 6HULDO 3RUW

WR WKH VHULDO SRUW RI DQRWKHU ,%0 3&� 6HH )LJXUH ����

�� &RQQHFW XS WKH HDUWK OLQHV�

/LQH � RI 6HULDO 3RUW � WR OLQHV � 	 � RI WKH RWKHU 3&�

7KLV JLYHV WKH WZR GHYLFHV D FRPPRQ HDUWK OHYHO�

�� &RQQHFW WKH 7UDQVPLW DQG 5HFHLYH OLQHV WRJHWKHU�

/LQH �� 7;'� 3RUW � JRHV WR OLQH �� 5;'� RI WKH RWKHU 3&�

/LQH �� 5;'� 3RUW � JRHV WR OLQH �� 7;'� RI WKH RWKHU 3&�

7KLV DOORZV HDFK WR UHFHLYH WKH GDWD WUDQVPLWWHG E\ WKH

RWKHU�

�� &RQQHFW XS WKH 3RUW � '75 OLQH� SLQ � WR WKH RWKHU 3&

'&'� SLQ � DQG &76� SLQ �� OLQHV�

$OVR� FRQQHFW XS WKH RWKHU 3& '75 OLQH� SLQ �� WR WKH 3RUW

� '&'� SLQ � DQG &76� SLQ �� OLQHV�

7KLV DOORZV WKH UHFHLYLQJ GHYLFH WR VLJQDO ZKHQ LW FDQ QR

ORQJHU DFFHSW GDWD� 7KH UHFHLYLQJ GHYLFH VHWV '75 IDOVH

ZKHQ LW LV XQDEOH WR UHFHLYH DQ\ PRUH GDWD� 7KH VHQGLQJ

GHYLFH UHDGV '75 RQ LWV &76 DQG '&' SLQV� ,W VKRXOG

VWRS VHQGLQJ ZKHQ &76 JRHV IDOVH�

�� &RQQHFW XS WKH 3RUW � 576 OLQH� SLQ �� WR WKH RWKHU 3&

'65 OLQH� SLQ ��

$OVR� FRQQHFW XS WKH RWKHU 3& 576 OLQH� SLQ �� WR WKH 3RUW



$7 7ULSOH 56��� 56��� &DEOLQJ

&KDSWHU � 3DJH ��

� '65 OLQH� SLQ ��

7KLV 576 OLQH LV XVHG WR OHW WKH RWKHU GHYLFH NQRZ WKDW LW

LV UHDG\ IRU GDWD H[FKDQJH�

)LJXUH ���� � 3LQ ' 6HULDO 3RUW 7R 2WKHU 3& &DEOH�
$7 6(5,$/ 3257 6LGH 2WKHU 3& 6(5,$/ 3257 6LGH�

� 3LQ )HPDOH ' &RQQHFWRU �� 3LQ DQG � )HPDOH ' &RQQHFWRUV

� 3LQ ' 6HULDO 3RUW 7R $ 0RGHP�
,I \RX DUH FRQQHFWLQJ D 02'(0 WR D � SLQ ' 6HULDO 3RUW WKHQ

\RX ZLOO 127 QHHG D FURVV RYHU FDEOH DQG D VWUDLJKW WKURXJK FDEOH

FRQQHFWHG DV WKH � WR �� SLQ DGDSWHU JLYHQ LQ )LJXUH ����

3LQ ' 6HULDO 3RUW /RRS %DFN &RQQHFWRU�

$ ORRS EDFN FRQQHFWRU FDQ EH XVHG WR HFKR 56��� GDWD

WUDQVPLWWHG E\ D VHULDO SRUW EDFN LQWR LWV RZQ 56��� UHFHLYHU� ,Q

WKLV ZD\ WKH IXQFWLRQ RI WKH VHULDO SRUW FDQ EH WHVWHG�

)RU DQ $7 VW\OH 6HULDO 3RUW XVH WKH D IHPDOH � ZD\ FRQQHFWRU

ZLUHG DV LQ )LJXUH ���

��3LQ � 3,1 6,*1$/6,*1$/ 3,1

*5281' �

7;' �

5;' �

576 �

'65 �

'75 �

&76 �

'&' �

� � *5281'

� *5281'

� � 5;'

� � 7;'

� � '65

� � 576

� � '&'

� � &76

�� � '75
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&KDSWHU � 3DJH ��

)LJXUH ���� � 3LQ ' 6HULDO /RRS %DFN &RQQHFWRU�

3,1 6,*1$/ ',5(&7,21

)LJXUH ���� � 7R �� :D\ $GDSWHU�

7KLV DGDSWHU FDEOH PDNHV WKH $7 VW\OH � SLQ VHULDO SRUW� ORRN OLNH

WKH VWDQGDUG 3& �� SLQ VHULDO SRUW� ,W LV 127 D FURVV RYHU FDEOH�

� 3LQ $7 6(5,$/ 3257 �� 3LQ 3& 6(5,$/ 3257

� 3LQ )HPDOH ' &RQQHFWRU �� 3LQ 0DOH ' &RQQHFWRU

6,*1$/ 3,1 3,1 6,*1$/

*5281' � � *5281'

� *5281'

'&' � � '&'

5;' � � 5;'

7;' � � 7;'

'75 � �� '75

'65 � � '65

576 � � 576

&76 � � &76

5, � �� 5,

$ VPDOO DGDSWHU ZLWK WKLV FRQQHFWLRQ LV DYDLODEOH IURP XV RU \RXU

GHDOHU� DW D QRPLQDO FKDUJH�

� 7[' 75$160,77(' '$7$ 287387 )520 3&

� 5[' 5(&(,9(' '$7$ ,1387 72 3&

� 576 5(48(67 72 6(1' 287387 )520 3&

� &76 &/($5 72 6(1' ,1387 72 3&

� '65 '$7$ 6(7 5($'< ,1387 72 3&

� '&' '$7$ &$55,(5 '(7(&7 ,1387 72 3&

� '75 '$7$ 7(50,1$/ 5($'< 287387 )520 3&



$7 7ULSOH 56��� ,QGH[
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,QGH[
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