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)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\
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)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV
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)LJXUH �ï��� +RZ WR UHDG WKH V\QWD[ WDEOHV LQ WKH 6(16H�'$7$�
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)LJXUH �ï��� +RZ WR UHDG WKH H[DPSOH WDEOHV LQ WKH 6(16H�'$7$�

7(/HFRP�0($6XUH�75,%XWDU\ VXEV\VWHP VHFWLRQ �ï���� � � � � � � � � �

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�-,7WHU VXEV\VWHP �ï���� � � � � � � � �

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU
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)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU
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/LVW RI 7DEOHV

7DEOH �ï�� 6HWWLQJ *3,% DGGUHVV �ï�� � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 56���� SLQ DVVLJQPHQWV �ï�� � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 'HIDXOW 56���� SDUDPHWHU YDOXHV �ï�� � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 6HWWLQJ 56���� SDUDPHWHUV �ï�� � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 56���� FRQQHFWLRQ SUREOHPV �ï�� � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 3DUDPHWHU W\SHV XVHG LQ V\QWD[ GHVFULSWLRQV �ï�� � � � � � � � �

7DEOH �ï�� 8VLQJ FRPPDQGV WR FRQWURO WKH UHVSRQVH WR D TXHU\ �ï�� � �

7DEOH �ï�� )XQFWLRQDO JURXSV DQG WKHLU VXEV\VWHPV �ï�� � � � � � � � � � � � �

7DEOH �ï�� ,QWHUDFWLRQ %HWZHHQ 6285FH�&/2&N &RPPDQGV �ï��� � � �

7DEOH �ï�� (UURU LQVHUWLRQ UDWH OLPLWV IRU 6285FH�'$7$�

7(/HFRP�(55RU�5$7( �ï��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� (UURU LQVHUWLRQ UDWH OLPLWV IRU 6285FH�'$7$�

7(/HFRP�(55RU�5$7( �ï��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� +RZ HUURU� DODUP� DQG SRLQWHU PHDVXUHPHQWV

DUH FDOFXODWHG �ï���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� +RZ DQDO\VLV PHDVXUHPHQWV DUH FDOFXODWHG �ï���� � � � � � � � � �

7DEOH �ï�� 9DOXH RI 1 IRU DQDO\VLV PHDVXUHPHQWV �ï���� � � � � � � � � � � � � � �
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7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�

0($6XUH�(55RU TXHULHV �ï���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�

0($6XUH�(55RU TXHULHV �ï���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�

0($6XUH�$1$/\VLV�0���� TXHULHV �ï���� � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�

0($6XUH�$/$5P TXHULHV �ï���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�

0($6XUH�$/$5P TXHULHV �ï���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� +RZ HUURU DQG DODUP PHDVXUHPHQWV DUH FDOFXODWHG �ï���� �

7DEOH �ï��� +RZ DQDO\VLV PHDVXUHPHQWV DUH FDOFXODWHG �ï���� � � � � � � � �

7DEOH �ï��� 9DOXH RI 1 IRU DQDO\VLV PHDVXUHPHQWV �3'+� �ï���� � � � � � � �
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0($6XUH�75,%XWDU\�$1$/\VLV�*��� TXHULHV �ï���� � � � � � � � � � � � �
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7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� 6\QWD[ 7DEOH IRU 6(16H�'$7$�7(/HFRP�
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7DEOH �ï��� 3DUDPHWHUV ,QWHUDFWLQJ 7KURXJK
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7DEOH �ï��� &RPPDQGV DQG 'HIDXOW 9DOXHV 6HW E\ WKH
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7DEOH �ï�� 7KH 6WDWXV %\WH 5HJLVWHU �ï�� � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 7KH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU �ï�� � � � � � � � � � � � � � �

7DEOH �ï�� 7KH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU �ï�� � � � � � � � � � � � � � � �

7DEOH �ï�� 7KH (YHQW 6WDWXV (QDEOH 5HJLVWHU �ï�� � � � � � � � � � � � � � � � � �

7DEOH �ï�� &RPPDQG (UURU 0HVVDJHV �%LW � LQ

6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� �ï�� � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� ([HFXWLRQ (UURU 0HVVDJHV �%LW � LQ

6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� �ï�� � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 'HYLFH 'HSHQGHQW (UURU 0HVVDJHV �%LW � LQ

6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� �ï��� � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� 6\VWHP (YHQWV �ï��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �ï�� ([HFXWLRQ :DUQLQJ 0HVVDJHV �%LW � LQ

6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� �ï��� � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH %ï�� &RPPDQGV DQG 4XHULHV WKDW 3RVW 23& %ï�� � � � � � � � � � � � �

7DEOH &ï�� &RPPDQGV UHWXUQHG E\ 
/51" &ï�� � � � � � � � � � � � � � � � � � �

7DEOH 'ï�� 'HIDXOW SDUDPHWHU YDOXHV DIWHU 
567 'ï�� � � � � � � � � � � � � � �
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3UHIDFH

7KH &76 ��� 6'+ 7HVW 6HW FDQ EH FRQWUROOHG UHPRWHO\ WKURXJK WKH XVH RI
6&3,�GHULYHG FRPPDQGV �6WDQGDUG &RPPDQGV IRU 3URJUDPPDEOH ,QVWUXPHQWV�
DQG ,((( ����� &RPPRQ &RPPDQGV� 7KLV PDQXDO GHVFULEHV KRZ WR XVH WKHVH
FRPPDQGV WR DFFHVV LQIRUPDWLRQ JHQHUDWHG E\ RU VWRUHG LQ WKH LQVWUXPHQW�

$ERXW 7KLV 0DQXDO

7KH IROORZLQJ WDEOH VKRZV \RX ZKHUH WR ILQG LQIRUPDWLRQ RQ WKH PRUH FRPPRQ
VXEMHFWV UHODWHG WR SURJUDPPLQJ \RXU &76 ����

:KHUH 7R )LQG ,QIRUPDWLRQ LQ 7KLV 0DQXDO

,I \RX ZDQW WR NQRZ� /RRN LQ WKLV SDUW RI WKH PDQXDO�

+RZ WR VHW XS WKH LQVWUXPHQW IRU UHPRWH
FRPPXQLFDWLRQ

6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ
�&KDSWHU ��

+RZ WKH SURJUDPPLQJ PRGHO IRU WKLV LQVWUX�
PHQW LV VWUXFWXUHG

3URJUDPPLQJ 0RGHO
�&KDSWHU ��

+RZ WR SHUIRUP VLPSOH WDVNV VXFK DV
JHQHUDWLQJ D QRUPDO RU PRGLILHG VLJQDO

([DPSOHV RI &RPPDQG 8VDJH
�&KDSWHU ��

+RZ WKH FRPPDQG ODQJXDJH V\QWD[ LV
VWUXFWXUHG

6\QWD[
�&KDSWHU ��

:KDW WKH IXQFWLRQDO FRPPDQG JURXSV DUH )XQFWLRQDO &RPPDQG *URXSV
�&KDSWHU ��

:KDW WKH FRPPDQGV DQG TXHULHV DUH 7UDQVPLW &RPPDQGV VHFWLRQ WKURXJK WKH
&RPPRQ &RPPDQGV VHFWLRQ �&KDSWHU ��

:KDW WKH HUURU DQG HYHQW PHVVDJHV DUH 6WDWXV DQG (YHQWV VHFWLRQ FRQWDLQV WKH
SULPDU\ HUURU DQG HYHQW PHVVDJHV
�&KDSWHU ��

7KH FRPPDQGV DQG TXHULHV LQ 6\QWD[ DQG
&RPPDQGV OLVW WKH SULPDU\ DQG VHFRQGDU\
HUURU DQG HYHQW PHVVDJHV IRU PRVW FRPPDQGV

+RZ WR VWUXFWXUH D SURJUDP FRQWDLQLQJ
FRPPDQGV DQG TXHULHV

([DPSOHV
�&KDSWHU ��

:KDW WKH GHIDXOW YDOXHV IRU WKH LQVWUXPHQW DUH $SSHQGL[ '



3UHIDFH

[YL &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

&RQYHQWLRQV

7KH SURFHGXUHV LQ WKH 6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ VHFWLRQ WKDW UHTXLUH
WKH XVH RI WKH IURQW SDQHO DUH SUHVHQWHG LQ WDEOH IRUPDW� 3HUIRUP WKH SURFHGXUHV
E\ UHDGLQJ IURP OHIW WR ULJKW LQ WKH WDEOH �VHH H[DPSOH EHORZ�� 7KH ZRUG QRQH LQ
D FHOO LQGLFDWHV WKDW QR DFWLRQ LV UHTXLUHG�

3UHVV 0HQX %XWWRQ 6HOHFW 0HQX 3DJH +LJKOLJKW 3DUDPHWHU 6HOHFW &KRLFH

%HJLQ KHUH ZLWK
6WHS �

6WHS � 6WHS � 6WHS �

6WHS � 6WHS �

6WHS � 6WHS �� &76 ��� LQ�
VWUXFWLRQ LV FRPSOHWH

6RPH SURFHGXUHV UHTXLUH VHYHUDO LWHUDWLRQV RI KLJKOLJKWLQJ SDUDPHWHUV DQG
VHOHFWLQJ FKRLFHV� 6RPH SURFHGXUHV PD\ UHTXLUH PRUH WKDQ RQH PHQX EXWWRQ RU
PHQX SDJH VHOHFWLRQ DV ZHOO�

5HODWHG 0DQXDOV

7KH IROORZLQJ GRFXPHQWV DUH DOVR DYDLODEOH IRU WKH &76 ��� 6'+ 7HVW 6HW�

1 7KH &76 ��� 8VHU 0DQXDO �7HNWURQL[ SDUW QXPEHU ���������;;� LV WKH
SULPDU\ VRXUFH RI LQIRUPDWLRQ DERXW KRZ WKH &76 ��� IXQFWLRQV�

1 7KH &76��� 6'+�3'+ 5HIHUHQFH 0DQXDO RQ &' �7HNWURQL[ SDUW QXPEHU
���ï����ï��� FRQWDLQV DOO WKH XVHU PDQXDO LQIRUPDWLRQ� LQ D SRUWDEOH
HOHFWURQLF GRFXPHQW IRUPDW�

1 :DQGHU $QDO\VW 8VHU 0DQXDO �7HNWURQL[ SDUW QXPEHU ���ï����ï��� DQG
:DQGHU $QDO\VW ��� 3& VRIWZDUH �7HNWURQL[ SDUW QXPEHU ���ï����ï��� IRU
7'(9�07,( DQDO\LV� 7KLV 3& DSSOLFDWLRQ VRIWZDUH LV EXQGOHG ZLWK 2SWLRQ
��ï -LWWHU�:DQGHU�

1 7KH &76��� 6'+�3'+ 7HVW 6HW 6HUYLFH 0DQXDO �7HNWURQL[ SDUW QXPEHU
���������;;� SURYLGHV LQIRUPDWLRQ RQ PDLQWDLQLQJ DQG VHUYLFLQJ \RXU
LQVWUXPHQW WR WKH PRGXOH OHYHO�



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ

:LWK D FRPSXWHU �FRQWUROOHU�� \RX FDQ FRQWURO WKH &76 ��� RYHU *3,% RU
56����� 7KLV VHFWLRQ VKRZV \RX KRZ WR GR WKH IROORZLQJ�

1 &RQQHFW WKH LQVWUXPHQW WR WKH FRPSXWHU

1 6HW WKH FRPPXQLFDWLRQ SDUDPHWHUV

1 7HVW WKH FRPPXQLFDWLRQ

127(� ,Q RUGHU IRU GDWD FRPPXQLFDWLRQ WR WDNH SODFH� WKH FRPSXWHU VKRXOG KDYH

WKH SURSHU FRPPXQLFDWLRQ KDUGZDUH �HLWKHU *3,% RU 56����� DQG VRIWZDUH

GULYHUV DOUHDG\ LQVWDOOHG� &RQVXOW WKH PDQXIDFWXUHU·V PDQXDOV IRU GHWDLOHG

LQIRUPDWLRQ�

*3,% &RQQHFWLRQ

7R FRQQHFW WKH &76 ��� WR D FRPSXWHU XVLQJ D *3,% FDEOH� SHUIRUP WKH
IROORZLQJ SURFHGXUH�

�� /RFDWH WKH *3,% SRUW RQ WKH UHDU�SDQHO �VHH )LJXUH �ï���

�� &RQQHFW RQH HQG RI WKH *3,% FDEOH WR WKH &76 ��� DQG WKH RWKHU HQG WR WKH
FRPSXWHU�

�� &RQQHFW ERWK WKH &76 ��� DQG WKH FRPSXWHU WR WKH OLQH YROWDJH�

�� 7XUQ RQ WKH LQVWUXPHQW�

�� 7XUQ RQ WKH FRPSXWHU�



6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

([WHUQDO &ORFN ,QSXW
�� 0E�V RU � 0+]�

$& )XVH

9*$
9LGHR
2XWSXW

56����
3RUW

��� %,76
&ORFN

2YHUKHDG
$GG�'URS

3RUW
�)UDPH 3XOVH

2XW�

&DOLEUDWLRQ
6LJQDO
2XWSXW

$& 3RZHU
&RQQHFWRU*URXQG

-�&/.
287

%,76 287
�&RQQHFWRU
1RW 8VHG�

$1$/2*
287

-�&/.
,1

'& )XVH
+DQG VHW SRUW

*3,%
3RUW

)LJXUH �ï�� 5HDU�SDQHO FRPPXQLFDWLRQ SRUWV

*3,% 3DUDPHWHU 6HWXS

7KH RQO\ SDUDPHWHU \RX PD\ QHHG WR VHW LV WKH *3,% DGGUHVV� WKH GHIDXOW DGGUHVV

VHW DW WKH IDFWRU\ LV �� 7R FKDQJH WKH *3,% DGGUHVV WR RWKHU YDOXHV� SHUIRUP WKH

VWHSV LQGLFDWHG LQ 7DEOH �ï��

7DEOH �ï�� 6HWWLQJ *3,% DGGUHVV

3UHVV 0HQX %XWWRQ 6HOHFW 0HQX 3DJH +LJKOLJKW 3DUDPHWHU 6HOHFW &KRLFH

87,/,7< 5(027( &21752/ *3,% 3ULPDU\
$GGUHVV

,QF� 'HF� RU 2IIOLQH



6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

)LJXUH �ï� LV D GLVSOD\ RI WKH 87,/,7< 0HQX VKRZLQJ WKH *3,% $GGUHVV�

)LJXUH �ï�� *3,% DGGUHVV LQ WKH 87,/,7< PHQX

*3,% &RQQHFWLRQ 7HVW

7R WHVW ZKHWKHU WKH *3,% FRQQHFWLRQ LV ZRUNLQJ� VHQG D *3,% TXHU\ IURP WKH

FRPSXWHU� 7KH ([DPSOHV VHFWLRQ VKRZV KRZ WR VHQG WKH 
,'1" TXHU\ FRPPDQG
WR FKHFN WKH LGHQWLW\ RI WKH LQVWUXPHQW� 7KH ILUVW WZR WHUPV RI WKH UHVSRQVH
VKRXOG EH ´7(.7521,;µ DQG ´&76 ���µ� UHVSHFWLYHO\�

56���� &RQQHFWLRQ

7KH 56���� SRUW RI WKH &76 ��� LV D '%�� PDOH FRQQHFWRU� 7DEOH �ï� OLVWV WKH
SLQ DVVLJQPHQWV RI WKH FRQQHFWRU�

7DEOH �ï�� 56���� SLQ DVVLJQPHQWV

3LQ QXPEHU 'HVFULSWLRQ

� 'DWD &DUULHU 'HWHFW

� 5HFHLYH 'DWD

� 7UDQVPLW 'DWD

� 'DWD 7HUPLQDO 5HDG\

� 6LJQDO *URXQG

� 'DWD 6HW 5HDG\

� 5HTXHVW WR 6HQG



6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï�� 56���� SLQ DVVLJQPHQWV �&RQW��

3LQ QXPEHU 'HVFULSWLRQ

� &OHDU WR 6HQG

� 5LQJ ,QGLFDWRU

7KH LQVWUXPHQW LV FRQILJXUHG DV D '7( �'DWD 7HUPLQDO (TXLSPHQW��

7R FRQQHFW WKH LQVWUXPHQW WR D FRPSXWHU YLD 56�����

�� /RFDWH WKH 56���� SRUW RQ WKH UHDU�SDQHO �VHH )LJXUH �ï���

�� &RQQHFW RQH HQG RI WKH 56���� FDEOH WR WKH LQVWUXPHQW DQG WKH RWKHU HQG WR
WKH FRPSXWHU�

�� &RQQHFW ERWK WKH &76 ��� DQG WKH FRPSXWHU WR WKH SRZHU V\VWHP�

�� 7XUQ RQ WKH LQVWUXPHQW�

�� 7XUQ RQ WKH FRPSXWHU�

127(� ,I \RX XVH WKH 56���� SRUW IRU WKH FRPSXWHU� \RX FDQQRW XVH LW IRU WKH

SULQWHU�

56���� 3DUDPHWHU 6HWXS

7DEOH �ï� VKRZV WKH GHIDXOW 56���� SDUDPHWHU YDOXHV�

7DEOH �ï�� 'HIDXOW 56���� SDUDPHWHU YDOXHV

3DUDPHWHU 'HIDXOW YDOXH

%DXG 5DWH ����

6WRS %LWV �

3DULW\ 1RQH

+DUGZDUH +DQGVKDNH 2II

6RIWZDUH +DQGVKDNH 1RQH

'DWD &DUULHU 'HWHFW 2II

7[ 'HOD\ �VHFRQGV� �

7[ 7HUPLQDWRU /)



6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

7R FKDQJH WKH 56���� SDUDPHWHUV WR RWKHU YDOXHV� SHUIRUP WKH VWHSV LQGLFDWHG LQ

7DEOH �ï��

7DEOH �ï�� 6HWWLQJ 56���� SDUDPHWHUV

3UHVV PHQX EXWWRQ 6HOHFW PHQX SDJH +LJKOLJKW SDUDPHWHU 6HOHFW FKRLFH

87,/,7< 5(027( &21752/ %DXG 5DWH ����� ����� ����� RU
����

6WRS %LWV � RU �

3DULW\ 1RQH� 2GG� RU (YHQ

+DUGZDUH +DQGVKDNH 2II RU 2Q

6RIWZDUH +DQGVKDNH 1RQH RU ;RQ�;RII

7[ 'HOD\ �VHFRQGV� �� �� �� ,QF� RU 'HF

7[ 7HUPLQDWRU /)� &5� &5�/)� RU
/)�&5

56���� &RQQHFWLRQ 7HVW

7R YHULI\ WKDW WKH 56���� FRQQHFWLRQ ZRUNV� UXQ D WHUPLQDO HPXODWLRQ SURJUDP

RQ WKH FRPSXWHU� &RQILJXUH WKH WHUPLQDO VHWWLQJV WR EH WKH VDPH YDOXHV DV WKRVH

\RX KDYH VHOHFWHG RQ WKH &76 ���� 7XUQ RQ WKH LQVWUXPHQW� DQG D RQH�OLQH

LGHQWLILFDWLRQ PHVVDJH VKRXOG DSSHDU RQ WKH FRPSXWHU VFUHHQ�

,I WKH PHVVDJH GRHV QRW DSSHDU RU LV XQUHDGDEOH� LW LV DQ LQGLFDWLRQ WKDW FRQQHF�

WLRQ LV QRW VHW XS SURSHUO\� 7DEOH �ï� VKRZV VRPH FRPPRQ SUREOHPV DQG WKHLU

SRVVLEOH VROXWLRQV�

7DEOH �ï�� 56���� FRQQHFWLRQ SUREOHPV

6\PSWRP 3UREDEOH FDXVH 6ROXWLRQ

1R FRPPXQLFDWLRQ 'HIHFWLYH FDEOH 5HSODFH WKH FDEOH

*DUEOHG FKDUDFWHUV ,QFRPSDWLEOH EDXG VHWWLQJ 6HW WKH 56���� SDUDPHWHUV RQ
FRPSXWHU WR EH WKH VDPH DV
WKRVH RQ WKH LQVWUXPHQW

0LVVLQJ FKDUDFWHUV ,QFRUUHFW IORZ FRQWURO 8VH D QXOO PRGHP RU VHW WKH
VRIWZDUH KDQGVKDNLQJ WR
;RQ�;RII



6HWWLQJ 8S IRU 5HPRWH &RPPXQLFDWLRQ

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

3URJUDPPLQJ 0RGHO

7KLV VHFWLRQ H[SODLQV WKH WZR IXQFWLRQDO EORFNV RI WKH &76 ��� 6'+ 7HVW 6HW�

WKH VXEV\VWHPV RI HDFK IXQFWLRQDO EORFN� DQG WKH WZR PRGHV LQ ZKLFK WKH

LQVWUXPHQW RSHUDWHV�

)XQFWLRQDO %ORFNV

7KH &76 ��� LV PDGH XS RI WZR LQGHSHQGHQW IXQFWLRQDO EORFNV� D 7UDQVPLWWHU

DQG D 5HFHLYHU� 7KH 7UDQVPLWWHU JHQHUDWHV DQ 6'+ VLJQDO RI NQRZQ FKDUDFWHULV�

WLFV IRU WHVWLQJ� 7KH 5HFHLYHU DFFHSWV D WHOHFRPPXQLFDWLRQV VLJQDO� EUHDNV LW DSDUW

WR VHH ZKDW KDV JRQH ZURQJ RU EHHQ PRGLILHG� DQG GLVSOD\V PHDVXUHPHQWV IRU

WKDW VLJQDO�

7KH 7UDQVPLWWHU FRQVLVWV RI WZR PDMRU VXEV\VWHPV� 287387 DQG 6285&(� 7KH

287387 VXEV\VWHP FRPPDQGV GHWHUPLQH KRZ WKH VLJQDO LV WUDQVPLWWHG DQG VHW

FKDUDFWHULVWLFV VXFK DV WKH VLJQDO W\SH DQG WUDQVPLVVLRQ UDWH� 7KH 6285&(

VXEV\VWHP FRPPDQGV GHWHUPLQH ZKDW VLJQDO LV WUDQVPLWWHG� 8VH WKH 6285&(

VXEV\VWHP FRPPDQGV WR VHW HUURUV� DODUPV� IDLOXUHV� SRLQWHUV� RYHUKHDG� DQG WKH

SD\ORDG� 7KHVH WZR VXEV\VWHPV FRUUHVSRQG WR WKH IXQFWLRQV LQ WKH 75$160,7

PHQX RI \RXU LQVWUXPHQW�

7KH 5HFHLYHU LV PDGH XS RI WZR PDMRU VXEV\VWHPV� ,1387 DQG 6(16(� 7KH
,1387 VXEV\VWHP FRPPDQGV GHWHUPLQH KRZ D VLJQDO LV UHFHLYHG DQG VHW
FKDUDFWHULVWLFV VXFK DV WKH VLJQDO W\SH DQG UDWH� 7KH 6(16( VXEV\VWHP FRP�
PDQGV GHWHUPLQH ZKDW VLJQDO LV UHFHLYHG� 8VH WKH 6(16( VXEV\VWHP FRPPDQGV
WR VHW XS WHVWV� FDSWXUH RYHUKHDG� DQG DFFHVV PHDVXUHPHQWV� 7KHVH WZR VXEV\V�
WHPV FRUUHVSRQG WR WKH IXQFWLRQV LQ WKH 5(&(,9( DQG 5(68/76 PHQXV RI
\RXU LQVWUXPHQW�

0RGHV RI 2SHUDWLRQ

7KH &76 ��� RSHUDWHV LQ QRUPDO RU WKURXJK PRGH� )LJXUH �ï� LOOXVWUDWHV KRZ WKH
PRGHV RI RSHUDWLRQ ZRUN ZLWKLQ WKH WZR IXQFWLRQDO EORFNV�

8VH QRUPDO PRGH WR JHQHUDWH D VLJQDO RI NQRZQ FKDUDFWHULVWLFV DQG WR PHDVXUH D
UHFHLYHG VLJQDO� <RX FDQ JHQHUDWH D QRUPDO RU PRGLILHG VLJQDO LQ WKLV PRGH� 7KH
6285FH�'$7$�7(/HFRP�6285FH 287387� FRPPDQG LQVWUXFWV WKH &76 ���
WR RSHUDWH LQ QRUPDO PRGH�

7UDQVPLWWHU

5HFHLYHU

1RUPDO 0RGH



3URJUDPPLQJ 0RGHO

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

8VH WKURXJK PRGH WR WUDQVPLW D UHFHLYHG VLJQDO ZLWKRXW PRGLI\LQJ LW� 7KH UDWH
DQG FRQWHQW RI WKH WUDQVPLWWHG VLJQDO DUH PDWFKHG WR WKDW RI WKH UHFHLYHG VLJQDO�
7KH 6285FH�'$7$�7(/HFRP�6285FH ,1387� FRPPDQG LQVWUXFWV WKH
&76 ��� WR RSHUDWH LQ WKURXJK PRGH� WKH LQVWUXPHQW FRQWLQXHV WR PHDVXUH WKH
UHFHLYHG VLJQDO�

&76 ���

7UDQVPLWWHU

5HFHLYHU

7KURXJK 0RGH

5HFHLYHG
6LJQDO

1RUPDO 0RGH
7UDQVPLWWHG
6LJQDO

)LJXUH �ï�� 0RGHV RI RSHUDWLRQ

,QIRUPDWLRQ 6WRUDJH LQ WKH ,QVWUXPHQW

,QVWUXPHQW VHWXSV� SDVV�IDLO WHVWV� DQG WHVW UHVXOWV DUH VWRUHG LQ VHYHUDO W\SHV RI
LQWHUQDO EXIIHUV DQG RQ IORSS\ GLVN� 7KH QXPEHU DQG W\SH RI EXIIHUV DYDLODEOH
GHSHQG RQ WKH W\SH RI LQIRUPDWLRQ VWRUHG� 7KH IROORZLQJ VHFWLRQV GHWDLO WKH
VWRUDJH ORFDWLRQV DYDLODEOH IRU VHWXSV� WHVWV� DQG UHVXOWV�

,QVWUXPHQW VHWXSV FRQWDLQ DOO LQIRUPDWLRQ QHFHVVDU\ WR VHW WKH LQVWUXPHQW
RSHUDWLRQ� 7KHVH VHWXSV DUH VWRUHG LQ LQWHUQDO EXIIHUV DQG RQ IORSS\ GLVN DV
VKRZQ LQ )LJXUH �ï�� 7KH OLQHV DQG DUURZV LQ WKH LOOXVWUDWLRQ VKRZ WKH GLUHFWLRQ
WKDW LQIRUPDWLRQ LV PRYHG� 7KH FRPPDQGV \RX XVH WR PRYH WKH VHWXSV IURP RQH
ORFDWLRQ WR DQRWKHU DUH VKRZQ QHDU WKH OLQHV�

7KH FXUUHQW EXIIHU �EXIIHU QXPEHU �� FRQWDLQV WKH FXUUHQW LQVWUXPHQW VHWXSV�
%XIIHUV � WKURXJK � FRQWDLQ DGGLWLRQDO LQVWUXPHQW VHWXSV� 7KH IORSS\ GLVN FDQ
FRQWDLQ DQ\ LQVWUXPHQW VHWXSV�

7KURXJK 0RGH

6WRUDJH RI ,QVWUXPHQW
6HWXSV



3URJUDPPLQJ 0RGHO

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

<RX FDQ PRYH LQIRUPDWLRQ EHWZHHQ WKH FXUUHQW EXIIHU DQG EXIIHUV � WKURXJK � E\
XVLQJ WKH 
6$9 DQG 
5&/ FRPPDQGV� 6SHFLI\ WKH EXIIHU QXPEHU ZLWK WKHVH
FRPPDQGV� )RU H[DPSOH� XVH WKH 
6$9 � FRPPDQG WR VDYH WKH FXUUHQW EXIIHU
LQIRUPDWLRQ LQ EXIIHU � DQG WKH 
5&/ � FRPPDQG WR PRYH LQIRUPDWLRQ IURP
EXIIHU � WR WKH FXUUHQW EXIIHU�

<RX FDQ DOVR PRYH LQVWUXPHQW VHWXSV EHWZHHQ WKH IORSS\ GLVN DQG WKH EXIIHUV�
8VH WKH 00(0RU\�6725H�6(77LQJV FRPPDQG WR PRYH LQIRUPDWLRQ IURP WKH
EXIIHUV WR WKH IORSS\ GLVN� 6SHFLI\ WKH ILOH QDPH DQG EXIIHU QXPEHU ZLWK WKLV
FRPPDQG �WKH FXUUHQW EXIIHU LV EXIIHU QXPEHU ��� )RU H[DPSOH� XVH WKH 00(�
0RU\�6725H�6(77LQJV ´6(7���µ�� FRPPDQG WR VWRUH WKH LQIRUPDWLRQ LQ EXIIHU
QXPEHU � WR D ILOH QDPHG 6(7���� 8VH WKH 00(0RU\�6725H�6(77LQJV
´6(7���µ�� FRPPDQG WR VWRUH LQIRUPDWLRQ LQ WKH FXUUHQW EXIIHU WR D GLVN ILOH�

8VH WKH 00(0RU\�/2$'�6(77LQJV FRPPDQG WR PRYH LQIRUPDWLRQ IURP WKH
GLVN WR WKH EXIIHUV� )RU H[DPSOH� XVH WKH 00(0RU\�/2$'�6(77LQJV
´6(7���µ�� FRPPDQG WR PRYH LQIRUPDWLRQ IURP D ILOH QDPHG 6(7��� RQ GLVN
WR EXIIHU �� 8VH WKH 00(0RU\�/2$'�6(77LQJV ´6(7���µ�� FRPPDQG WR
PRYH LQIRUPDWLRQ IURP D GLVN ILOH WR WKH FXUUHQW EXIIHU�

&XUUHQW %XIIHU


6$9 Q

00(0RU\�

6725H�6(77LQJV

�ILOH QDPH���

Q  � WKURXJK �

)ORSS\ 'LVN

%XIIHUV �
WKURXJK �

00(0RU\�/2$'�

6(77LQJV

�ILOH QDPH���
00(0RU\�

6725H�6(77LQJV

�ILOH QDPH��Q

00(0RU\�

/2$'�6(77LQJV

�ILOH QDPH��Q


5&/ Q

)LJXUH �ï�� +RZ LQVWUXPHQW VHWXSV DUH VWRUHG

3DVV�IDLO WHVWV DOORZ \RX WR DSSO\ SUHGHILQHG FULWHULD WR WHVW UHVXOWV DQG GHWHUPLQH
LI WKH WHVWV SDVVHG RU IDLOHG� 7KH SDVV�IDLO WHVWV DUH VWRUHG LQ D FXUUHQW EXIIHU DQG
RQ IORSS\ GLVN DV VKRZQ LQ )LJXUH �ï�� 7KH OLQHV DQG DUURZV LQ WKH LOOXVWUDWLRQ
VKRZ WKH GLUHFWLRQ WKDW LQIRUPDWLRQ LV PRYHG� 7KH FRPPDQGV \RX XVH WR PRYH
WKH SDVV�IDLO WHVWV IURP RQH ORFDWLRQ WR DQRWKHU DUH VKRZQ QHDU WKH OLQHV� 7KH
FXUUHQW EXIIHU FRQWDLQV WKH FXUUHQW SDVV�IDLO WHVW� 7KH IORSS\ GLVN FDQ FRQWDLQ DQ\
SDVV�IDLO WHVWV�

6WRUDJH RI 3DVV�)DLO 7HVWV



3URJUDPPLQJ 0RGHO

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

8VH WKH 00(0RU\�6725H�7(67 FRPPDQG WR PRYH LQIRUPDWLRQ IURP WKH
FXUUHQW EXIIHU WR WKH GLVN� 6SHFLI\ WKH ILOH QDPH ZLWK WKLV FRPPDQG� )RU
H[DPSOH� WKH 00(0RU\�6725H�7(67 ´7(67���µ FRPPDQG ZLOO VWRUH WKH
FXUUHQW SDVV�IDLO WHVW LQ D ILOH QDPHG 7(67��� RQ WKH GLVN�

8VH WKH 00(0RU\�/2$'�7(67 FRPPDQG WR PRYH LQIRUPDWLRQ IURP WKH GLVN
WR WKH FXUUHQW EXIIHU� 6SHFLI\ WKH ILOH QDPH ZLWK WKLV FRPPDQG� )RU H[DPSOH� WKH
00(0RU\�/2$'�7(67 ´7(67���µ ZLOO FRS\ WKH SDVV�IDLO WHVW LQ D ILOH QDPHG
7(67��� RQ GLVN WR WKH FXUUHQW EXIIHU�

00(0RU\�6725H�

7(67 �ILOH QDPH�

00(0RU\�/2$'�7(67

�ILOH QDPH�

&XUUHQW %XIIHU

)ORSS\ 'LVN

)LJXUH �ï�� +RZ SDVV�IDLO WHVWV DUH VWRUHG

7HVW UHVXOWV FRQWDLQ PHDVXUHPHQW REWDLQHG IURP WKH 5HFHLYHU DQG DUH LQLWLDWHG E\
WKH 6(16H�'$7$�7(/HFRP�7(67�67$5W� 6(16H�'$7$�7(/HFRP�
7(67�6723� DQG 6(16H�'$7$�7(/HFRP�7(67�'85DWLRQ FRPPDQGV� 7HVW
UHVXOWV DUH VWRUHG LQ D GLIIHUHQW ZD\ WKDQ WKH LQVWUXPHQW VHWXSV DQG SDVV�IDLO WHVWV�
7KH WHVW UHVXOWV DUH VWRUHG LQ D FXUUHQW DQG SUHYLRXV EXIIHU� RQ IORSS\ GLVN� DQG LQ
WZR DGGLWLRQDO EXIIHUV� EXIIHU QXPEHU ï� DQG WKH YLHZ EXIIHU �VHH )LJXUH �ï���

%XIIHU QXPEHU ï� FRQWDLQV RQO\ WHVW UHVXOWV WKDW KDYH EHHQ FRSLHG IURP GLVN� 7KH
YLHZ EXIIHU LV D YLHZ�RQO\ EXIIHU WKDW FRQWDLQV WHVW UHVXOWV IURP DQ\ EXIIHU RU
IURP GLVN� 1RWH WKDW LQIRUPDWLRQ FDQ EH FRSLHG RQO\ WR WKH YLHZ EXIIHU DQG QRW
IURP LW� 7KH OLQHV LQ WKH LOOXVWUDWLRQ VKRZ WKH GLUHFWLRQ WKDW LQIRUPDWLRQ LV
PRYHG� 7KH FRPPDQGV \RX XVH WR PRYH WKH WHVW UHVXOWV IURP RQH ORFDWLRQ WR
DQRWKHU DUH VKRZQ QHDU WKHVH OLQHV�

7KH YLHZ EXIIHU DQG GLVN FDQ FRQWDLQ FXUUHQW RU SUHYLRXV WHVW UHVXOWV� %XIIHU �
FRQWDLQV FXUUHQW WHVW UHVXOWV� EXIIHU � FRQWDLQV SUHYLRXV WHVW UHVXOWV� DQG EXIIHU
QXPEHU ï� FRQWDLQV WHVW UHVXOWV IURP GLVN�

6WRUDJH RI 7HVW 5HVXOWV
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<RX FDQ PRYH LQIRUPDWLRQ WR WKH YLHZ EXIIHU LQ WKUHH ZD\V� 7KH 00(0RU\�
/2$'�5(68OWV PRYHV WHVW UHVXOWV IURP WKH GLVN WR WKLV EXIIHU �WHVW UHVXOWV DUH
DXWRPDWLFDOO\ PRYHG WR EXIIHU QXPEHU ï� ZKHQ \RX VHQG WKLV FRPPDQG�� 7KH
6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU � FRPPDQG PRYHV WHVW UHVXOWV IURP
EXIIHU � �SUHYLRXV WHVW UHVXOWV� WR WKH YLHZ EXIIHU� $QG WKH 6(16H�'$7$�
7(/HFRP�0($6XUH�%8))HU � FRPPDQG PRYHV WHVW UHVXOWV IURP EXIIHU �
�FXUUHQW WHVW UHVXOWV� WR WKH YLHZ EXIIHU� :KHQ WKH 6(16H�'$7$�7(/HFRP�
7(67�67$5W FRPPDQG LV VHQW� WKH WHVW UHVXOWV LQ EXIIHU � DUH DXWRPDWLFDOO\
PRYHG WR WKH YLHZ EXIIHU�

<RX FDQ PRYH LQIRUPDWLRQ IURP EXIIHUV � DQG � WR GLVN E\ XVLQJ WKH 00(0RU\�
6725H�5(68OWV FRPPDQG� 6SHFLI\ WKH ILOH QDPH DQG EXIIHU QXPEHU � RU � ZLWK
WKLV FRPPDQG� )RU H[DPSOH� WKH 00(0RU\�6725H�5(68OWV ´5(6���µ� �
FRPPDQG VWRUHV WKH WHVW UHVXOWV IURP EXIIHU � WR D ILOH QDPHG 5(6��� RQ
WKH GLVN�

%XIIHUV

� �&XUUHQW 7HVW 5HVXOWV�
� �3UHYLRXV 7HVW 5HVXOWV�
ï� �7HVW 5HVXOWV )URP 'LVN�

00(0RU\�/2$'�

5(6XOWV �ILOH QDPH�

00(0RU\�/2$'�

5(6XOWV ILOH QDPH

00(0RU\�6725H�5(6XOWV �ILOH QDPH�� �

6(16H�'$7$�7(/HFRP�7(67�67$5W

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU �

6(16H�'$7$�7(/HFRP�7(67�67$5W

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU �
9LHZ %XIIHU

)ORSS\ 'LVN 00(0RU\�6725H�5(6XOWV �ILOH QDPH�� �

)LJXUH �ï�� +RZ WHVW UHVXOWV DUH VWRUHG
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&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

([DPSOHV RI &RPPDQG 8VDJH

7KLV VHFWLRQ VKRZV \RX KRZ WR XVH WKH FRPPDQGV DQG TXHULHV WRJHWKHU WR GR

VXFK WKLQJV DV VHWWLQJ XS QRUPDO RU PRGLILHG VLJQDOV� JHQHUDWLQJ HUURUV� DQG

DFFHVVLQJ PHDVXUHPHQWV� 8VH WKLV VHFWLRQ WR OHDUQ DERXW WKH FRPPDQG ODQJXDJH

EHIRUH \RX VWDUW ZULWLQJ SURJUDPV� %H VXUH WR UHIHU WR WKH 6\QWD[ DQG &RPPDQGV

VHFWLRQ IRU PRUH GHWDLOV RQ KRZ WR FRQVWUXFW FRPPDQGV DQG TXHULHV FRUUHFWO\�

127(� 7KH FRPPDQGV DQG TXHULHV LQ WKLV VHFWLRQ DUH VKRZQ DV D FRPELQDWLRQ RI

XSSHUFDVH DQG ORZHUFDVH OHWWHUV� 7KH XSSHUFDVH OHWWHUV VLJQLI\ WKH DFFHSWHG

DEEUHYLDWLRQ RI WKH FRPPDQG RU TXHU\�

*HQHUDWLQJ 6LJQDOV

7KLV VHFWLRQ VKRZV \RX KRZ WR JHQHUDWH QRUPDO DQG PRGLILHG VLJQDOV�

7KH IROORZLQJ H[DPSOH VKRZV \RX KRZ WR VHW XS D QRUPDO HOHFWULFDO VLJQDO DW DQ

670�� UDWH� XVLQJ FKDQQHO RQH� DQG ZKLFK FRQWDLQV D 35%6 �(��ï� WHVW SDWWHUQ�

�� 5HVHW WKH &76 ��� WR D NQRZQ VWDWH E\ VHQGLQJ WKH 
567 FRPPDQG�

�� 6HW XS WKH VLJQDO SK\VLFDO FKDUDFWHULVWLFV E\ VHQGLQJ WKH IROORZLQJ FRP�

PDQGV�

287387��7(/HFRP�5$7( 670�

287387��7(/HFRP�7<3( (/(&WULFDO

�� 6HW WKH LQVWUXPHQW WR QRUPDO PRGH E\ VHQGLQJ WKH 6285FH�'$7$�

7(/HFRP�6285FH 287387� FRPPDQG�

�� 6HW XS WR WHVW RQ FKDQQHO RQH E\ VHQGLQJ WKH 6285FH�'$7$�7(/HFRP�

&+$1QHO � FRPPDQG�

�� 6HOHFW PDSSLQJ E\ VHQGLQJ WKH 6285FH�'$7$�7(/HFRP�3$</RDG�

0$33LQJ (48,SSHG FRPPDQG� WKLV FRPPDQG VHWV WKH &� E\WH WR ���

�� 6HOHFW D SD\ORDG WHVW SDWWHUQ RI 35%6 �(��ï� E\ VHQGLQJ WKH

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ 35%6�� FRPPDQG�

$W WKLV SRLQW WKH LQVWUXPHQW LV JHQHUDWLQJ D QRUPDO VLJQDO� <RX FDQ QRZ PRGLI\

WKH VLJQDO RU LQVHUW HUURUV RU DODUPV� WKH *HQHUDWLQJ 0RGLILHG 6LJQDOV VHFWLRQ

VKRZV \RX KRZ�

*HQHUDWLQJ 6LJQDOV LQ
1RUPDO 0RGH
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:KHQ WKH LQVWUXPHQW LV RSHUDWLQJ LQ WKURXJK PRGH� WKH UHFHLYHG VLJQDO LV
WUDQVPLWWHG ZLWKRXW PRGLILFDWLRQ�

6HW WKH LQVWUXPHQW WR WKURXJK PRGH E\ VHQGLQJ WKH 6285FH�'$7$�7(/HFRP�
6285FH ,1387� FRPPDQG�

7KLV VHFWLRQ VKRZV \RX D IHZ RI WKH PDQ\ ZD\V WR FUHDWH PRGLILHG VLJQDOV�

&KDQJLQJ WKH 2YHUKHDG� 8VH WKH IROORZLQJ PHWKRGV WR LQVHUW LQIRUPDWLRQ LQWR WKH
RYHUKHDG WR FUHDWH D PRGLILHG VLJQDO�

1 ,QVHUW RYHUKHDG GDWD LQWR WKH 6HFWLRQ '&& �E\WHV '� DQG '�� IURP DQ
H[WHUQDO SURWRFRO DQDO\]HU E\ VHQGLQJ WKH 6285FH�'$7$�7(/HFRP�
29(5KHDG�,16HUW 6'&& FRPPDQG� <RX FDQ DOVR LQVHUW GDWD LQWR WKH OLQH
'&& �E\WHV '� WKURXJK '��� RU WKH )� E\WH E\ XVLQJ /'&& RU )� DV WKH
SDUDPHWHU YDOXH�

1 &KDQJH WKH $� E\WH RQ FKDQQHO RQH E\ VHQGLQJ WKH 6285FH�'$7$�
7(/HFRP�29(5KHDG�'$7$ ��$������� FRPPDQG� 7KLV FRPPDQG VHWV WKH
$� E\WH WR D YDOXH RI ��� �ELQDU\ ���������� 7KH WDEOH LQFOXGHG ZLWK WKH
FRPPDQG GHVFULSWLRQ RQ SDJH �ï�� OLVWV WKH E\WHV DYDLODEOH IRU VHOHFWLRQ�

1 <RX FDQ FKDQJH WKH $36 E\WHV LQ WZR ZD\V�

1 6HQG WKH 6285FH�'$7$�7(/HFRP�29(5KHDG�'$7$ ��.�����+�
FRPPDQG WR VHW WKH .� E\WH WR ]HUR� 8VH WKLV FRPPDQG LQ WKH VDPH ZD\
WR VHW WKH .� E\WH�

1 6HQG WKH 6285FH�'$7$�7(/HFRP�29(5KHDG�$36 FRPPDQG WR VHW
WKH .� DQG .� E\WHV WRJHWKHU� )RU H[DPSOH� VHQGLQJ WKH 6285FH�'$7$�
7(/HFRP�29(5KHDG�$36 �+)))) FRPPDQG VHWV ERWK .� DQG .� WR
GHFLPDO ��� �DOO RQHV LQ ELQDU\��

&KDQJLQJ 3RLQWHUV� 8VH RQH RI WKH IROORZLQJ PHWKRGV WR DGMXVW SRLQWHUV�

7R FUHDWH D PDQXDO SRLQWHU DGMXVWPHQW� IROORZ WKHVH VWHSV�

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�02'( 0$1XDO FRPPDQG�

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�9$/XH ��� FRPPDQG WR FUHDWH
D SRLQWHU ZLWK D YDOXH ���� �,I \RX XVH D YDOXH JUHDWHU WKDQ ���� DQ LOOHJDO
SRLQWHU LV FUHDWHG��

�� 7R JHQHUDWH D QHZ GDWD IODJ HYHU\ WLPH D SRLQWHU FKDQJHV� VHQG WKH
6285FH�'$7$�7(/HFRP�32,1WHU�1')/DJ 21 FRPPDQG�

*HQHUDWLQJ 6LJQDOV LQ
7KURXJK 0RGH

*HQHUDWLQJ 0RGLILHG
6LJQDOV
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7R FUHDWH SRLQWHU DGMXVWPHQWV WKDW DOWHUQDWHO\ LQFUHPHQW DQG GHFUHPHQW� IROORZ
WKHVH VWHSV�

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�02'( 6,1*OH FRPPDQG�

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ FRPPDQG WR LQLWLDWH
WKH SRLQWHU DGMXVWPHQW�

7R FUHDWH D EXUVW RI SRLQWHU DGMXVWPHQWV� IROORZ WKHVH VWHSV�

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�02'( %856W FRPPDQG�

�� 7R FUHDWH WKUHH SRLQWHU DGMXVWPHQWV ZLWK HDFK EXUVW RI SRLQWHUV� VHQG WKH
6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW � FRPPDQG �LI \RX GR QRW
VSHFLI\ WKH QXPEHU RI SRLQWHU DGMXVWPHQWV� WKH LQVWUXPHQW DVVXPHV \RX ZDQW
WZR SRLQWHU DGMXVWPHQWV IRU HDFK EXUVW��

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ FRPPDQG WR LQLWLDWH D
EXUVW RI SRLQWHU DGMXVWPHQWV�

7R FUHDWH FRQWLQXRXV SRLQWHU DGMXVWPHQWV WKDW DOWHUQDWH EHWZHHQ XS DQG GRZQ�
IROORZ WKHVH VWHSV�

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ $/7HUQDWH
FRPPDQG �\RX FDQ DOVR VSHFLI\ 83 RU '2:1 DV WKH SDUDPHWHU YDOXH��

�� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�02'( &217LQXRXV
FRPPDQG WR LQLWLDWH WKH FRQWLQXRXV SRLQWHU DGMXVWPHQWV�

*HQHUDWLQJ D )DLOXUH� *HQHUDWH D ORVV RI IUDPH IDLOXUH E\ VHQGLQJ WKH 6285FH�
'$7$�7(/HFRP�)$,/XUH�7<3( /2)UDPH FRPPDQG� <RX FDQ DOVR VSHFLI\
/26LJQDO RU /23RLQWHU DV WKH SDUDPHWHU YDOXH WR JHQHUDWH D ORVV RI VLJQDO RU ORVV
RI SRLQWHU�

*HQHUDWLQJ DQ $ODUP� *HQHUDWH D SDWK DODUP LQGLFDWLRQ E\ VHQGLQJ WKH
6285FH�'$7$�7(/HFRP�$/$5P 3$,6 FRPPDQG� <RX FDQ DOVR VSHFLI\ D
YDULHW\ RI RWKHU DODUPV�

127(� <RX PXVW VHQG WKH 6285FH�'$7$�7(/HFRP�)$,/XUH�7<3( 121(

FRPPDQG EHIRUH \RX JHQHUDWH DQ\ DODUP� )DLOXUHV DQG DODUPV FDQQRW EH

JHQHUDWHG VLPXOWDQHRXVO\�
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,QVHUWLQJ (UURUV� )ROORZ WKHVH VWHSV WR LQVHUW HUURUV�

�� (QDEOH HUURU LQVHUWLRQ E\ VHQGLQJ WKH 6285FH�'$7$�7(/HFRP�(55RU�
(1$%OH 21 FRPPDQG�

�� ,QVHUW D %� VHFWLRQ FRGH YLRODWLRQ E\ VHQGLQJ WKH 6285FH�'$7$�7(/HFRP�
(55RU�7<3( 6&9 FRPPDQG� <RX FDQ DOVR VSHFLI\ /&9� 3&9� 3)(%(� RU
'$7$ DV WKH SDUDPHWHU YDOXH WR LQVHUW D %� OLQH FRGH YLRODWLRQ� %� DFWLYH
SDWK FRGH YLRODWLRQ� SDWK IDU HQG EORFN HUURU� RU SD\ORDG GDWD ELW HUURU�
UHVSHFWLYHO\�

�� <RX FDQ LQVHUW HUURUV DW D FRQWLQXRXV UDWH RU LPPHGLDWHO\� XSRQ FRPPDQG�

1 ,QVHUW FRQWLQXRXV HUURUV DW D UDWH RI �(ï� E\ VHQGLQJ WKH 6285FH�
'$7$�7(/HFRP�(55RU�5$7( �(ï� FRPPDQG� <RX FDQ VHOHFW D YDULHW\
RI HUURU UDWHV GHSHQGLQJ RQ WKH VLJQDO UDWH DQG HUURU W\SH�

1 )RUFH DQ LPPHGLDWH HUURU LQVHUWLRQ E\ VHQGLQJ WKH 6285FH�'$7$�
7(/HFRP�(55RU�,00HGLDWH FRPPDQG�

&UHDWLQJ D /LQH )UHTXHQF\ 2IIVHW� )ROORZ WKHVH VWHSV WR FUHDWH D OLQH IUHTXHQF\
RIIVHW�

�� 6HOHFW IUHTXHQF\ RIIVHW SRLQWHU DGMXVWPHQWV E\ VHQGLQJ WKH 6285FH�'$7$�
7(/HFRP�32,1WHU�02'( )2))VHW FRPPDQG�

�� 6HW WKH FORFN VRXUFH WR WKH LQWHUQDO FORFN E\ VHQGLQJ WKH 6285FH�&/2&N�
6285FH ,17HUQDO FRPPDQG�

�� 6HOHFW OLQH RIIVHW ZLWK QR SRLQWHU DGMXVWPHQWV E\ VHQGLQJ WKH
6285FH�&/2&N�2))6HW�02'( /2))VHW FRPPDQG�

�� 6HW WKH OLQH RIIVHW YDOXH WR ï���� SSP E\ VHQGLQJ WKH 6285FH�&/2&N�
2))6HW�/9$/XH ï���� FRPPDQG� 7KH SD\ORDG FORFN RIIVHW YDOXH ZLOO
DXWRPDWLFDOO\ EH VHW WR ï�����
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5HFHLYLQJ 6LJQDOV

7KLV VHFWLRQ VKRZV \RX KRZ WR VHW XS WKH &76 ��� WR UHFHLYH D VLJQDO� KRZ WR
FKHFN WKH VWDWXV RI WKH VLJQDO� DQG KRZ WR GURS DQG YLHZ RYHUKHDG GDWD�

7KH IROORZLQJ H[DPSOH VKRZV \RX KRZ WR PDQXDOO\ VHW XS \RXU LQVWUXPHQW WR
UHFHLYH D QRUPDO HOHFWULFDO VLJQDO DW DQ 670�� UDWH RQ FKDQQHO RQH�

�� 5HVHW WKH LQVWUXPHQW WR D NQRZQ VWDWH E\ VHQGLQJ WKH 
567 FRPPDQG�
$SSHQGL[ 12 7$* OLVWV WKH GHIDXOW SDUDPHWHU YDOXHV�

�� 6HW XS WKH VLJQDO SK\VLFDO FKDUDFWHULVWLFV E\ VHQGLQJ WKH IROORZLQJ
FRPPDQGV�
,1387��7(/HFRP�5$7( 670�
,1387��7(/HFRP�7<3( (/(&WULFDO

�� 6HW WKH VRXUFH RI WKH VLJQDO E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�
6285FH ,1387� FRPPDQG�

�� 5HFHLYH WKH VLJQDO WKURXJK FKDQQHO RQH E\ VHQGLQJ WKH 6(16H�'$7$�
7(/HFRP�&+$1QHO � FRPPDQG�

,I \RX GR QRW NQRZ ZKDW NLQG RI VLJQDO \RX DUH JRLQJ WR UHFHLYH� VHQG WKH
6(16H�'$7$�7(/HFRP�$872VFDQ FRPPDQG� 7KH LQVWUXPHQW VFDQV WKH
LQFRPLQJ VLJQDO DQG VHWV XS WKH UHFHLYHU WR WKH SURSHU VLJQDO UDWH DQG SD\ORDG
PDSSLQJ� 7KH 23& ELW LV VHW ZKHQ DXWRVFDQ FRPSOHWHV H[HFXWLRQ� 7R FKHFN LI WKH
DXWRVFDQ ZDV DEOH WR VHW XS WKH UHFHLYHU SURSHUO\� ILUVW VHQG WKH
(65" TXHU\� DQG
WKHQ VHQG WKH 6<67HP�(55RU" TXHU\� <RX ZLOO VHH DQ HUURU QXPEHU DQG
GHVFULSWLRQ� ,I WKH DXWRVFDQ IDLOHG� FKHFN WR VHH LI D VLJQDO LV FRQQHFWHG�

7KH IROORZLQJ VWHSV VKRZ \RX KRZ WR FKHFN WKH SK\VLFDO VWDWXV RI D VLJQDO�

�� 7R FKHFN LI \RX DUH UHFHLYLQJ WKH VLJQDO� VHQG WKH ,1387��7(/HFRP�
67$7XV" TXHU\� ,I \RX JHW D UHVSRQVH RI /26,*1$/� WU\ DQRWKHU VHWXS WR
UHFHLYH WKH VLJQDO �UHIHU WR WKH 5HFHLYLQJ D 6LJQDO 8VLQJ D 0DQXDO 6HWXS RU
5HFHLYLQJ D 6LJQDO 8VLQJ $XWRVFDQ GHVFULSWLRQV LQ WKLV VHFWLRQ�� ,I \RX JHW D
UHVSRQVH RI 021,725� \RX DUH UHFHLYLQJ D PRQLWRU VLJQDO RI ORZ DPSOL�
WXGH�

�� &KHFN WKH RSWLFDO VLJQDO OHYHO RI WKH LQFRPLQJ VLJQDO E\ VHQGLQJ WKH
,1387��7(/HFRP�23:5" TXHU\� 9DOXHV IRU D YDOLG VLJQDO DUH ï�� G%P WR
ï� G%P�

�� ,I \RX VWLOO DUH XQDEOH WR ILQG WKH SURSHU VHWWLQJV IRU WKH LQFRPLQJ VLJQDO�
FKHFN WR VHH LI WKH OHYHO LV VHW SURSHUO\ E\ VHQGLQJ WKH ,1387��7(/HFRP�
/(9HO" TXHU\�

5HFHLYLQJ D 6LJQDO 8VLQJ D
0DQXDO 6HWXS

5HFHLYLQJ D 6LJQDO 8VLQJ
$XWRVFDQ

&KHFNLQJ WKH 3K\VLFDO
6WDWXV RI D 6LJQDO
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7R FKHFN WKH VWDWXV RI WKH UHFHLYHG VLJQDO� VHQG WKH 6(16H�'$7$�7(/HFRP�
67$7XV" TXHU\� $ UHVSRQVH RI ���� LQGLFDWHV D SDWWHUQ ORFN RQ WKH UHFHLYHG
VLJQDO ZLWK QR DODUPV RU IDLOXUHV GHWHFWHG� 5HIHU WR WKH GHVFULSWLRQ IRU WKLV TXHU\
RQ SDJH �ï��� IRU OLVW RI SRVVLEOH UHVSRQVHV� )LJXUH �ï�� RQ SDJH �ï�� GHVFULEHV
KRZ WR LQWHUSUHW WKLV W\SH RI UHVSRQVH�

8VH RQH RI WKH IROORZLQJ ZD\V WR GURS WKH RYHUKHDG WR DQ H[WHUQDO SURWRFRO
DQDO\]HU�

1 'URS WKH 6HFWLRQ '&& RYHUKHDG �E\WHV '� DQG '�� WR DQ H[WHUQDO SURWRFRO
DQDO\]HU E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�29(5KHDG�'523 6'&&
FRPPDQG� <RX FDQ DOVR GURS /LQH '&& �E\WHV '� WKURXJK '��� RU WKH )�
E\WH E\ XVLQJ /'&& RU )� DV WKH SDUDPHWHU YDOXH�

1 'URS WKH )� E\WH WR DQ H[WHUQDO SURWRFRO DQDO\]HU E\ VHQGLQJ WKH
6(16H�'$7$�7(/HFRP�329HUKHDG�'523 )� FRPPDQG�

)ROORZ WKHVH VWHSV WR IUHH]H WKH RYHUKHDG DQG WR TXHU\ VSHFLILF RYHUKHDG E\WHV�

�� 6WDUW DFTXLULQJ WKH RYHUKHDG E\ VHQGLQJ WKH ,1,7LDWH FRPPDQG�

�� 7R FDXVH D WULJJHU DQG VWRS DFTXLULQJ RYHUKHDG� VHQG WKH 75,*JHU�
,00HGLDWH FRPPDQG�

�� 'HWHUPLQH WKH YDOXH RI WKH $� RYHUKHDG E\WH RQ FKDQQHO RQH E\ VHQGLQJ WKH
6(16H�'$7$�7(/HFRP�29(5KHDG '$7$" ��$��� TXHU\� 7KH WDEOH
LQFOXGHG ZLWK WKH TXHU\ GHVFULSWLRQ RQ SDJH �ï��� OLVWV WKH E\WHV DYDLODEOH
IRU VHOHFWLRQ�

�� 7R VWDUW DFTXLULQJ RYHUKHDG DJDLQ� VHQG WKH ,1,7LDWH FRPPDQG�

6'+ 6LJQDO 7HVWLQJ

7KLV VHFWLRQ VKRZV \RX KRZ WR VHW XS VHYHUDO W\SHV RI WHVWV� KRZ WR UXQ WKHVH
WHVWV� DQG WKHQ KRZ WR YLHZ WKH UHVXOWV� +RZ WR 6WRUH 7HVW 5HVXOWV LQ WKH
,QVWUXPHQW DSSHDUHG HDUOLHU LQ WKLV FKDSWHU�

7KLV H[DPSOH VKRZV \RX KRZ WR UXQ D ILYH�PLQXWH %(5 WHVW DQG YLHZ WKH WHVW
UHVXOWV�

�� &RQQHFW D FDEOH IURP WKH 75$160,7 RXWSXW WR WKH 5(&(,9( LQSXW�

�� 5HVHW WKH LQVWUXPHQW WR D NQRZQ VWDWH E\ VHQGLQJ WKH 
567 FRPPDQG�
$SSHQGL[ ' OLVWV WKH GHIDXOW SDUDPHWHU YDOXHV�

�� 6HW WKH WHVW GXUDWLRQ WR ILYH PLQXWHV E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�
7(67�'85DWLRQ ������� FRPPDQG�

&KHFNLQJ 6LJQDO 6WDWXV

'URSSLQJ WKH 2YHUKHDG

9LHZLQJ WKH 2YHUKHDG

7DNLQJ %(5
0HDVXUHPHQWV



([DPSOHV RI &RPPDQG 8VDJH

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

�� 6WDUW WKH WHVW E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�7(67�67$5W
FRPPDQG�

�� &KHFN ZKHWKHU WKH WHVW LV GRQH E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�
7(67�67$7XV" TXHU\� ,I WKH ILUVW QXPEHU LQ WKH UHVSRQVH LV �� WKH WHVW LV
GRQH� ,I WKH ILUVW QXPEHU LV �� ORRN DW WKH RWKHU QXPEHUV LQ WKH UHVSRQVH
VWULQJ WR VHH KRZ ORQJ WKH WHVW KDV EHHQ UXQQLQJ� )RU H[DPSOH� D UHVSRQVH RI
���������� LQGLFDWHV WKDW WKH WHVW KDV EHHQ UXQQLQJ IRU � PLQXWHV DQG ��
VHFRQGV DQG LV VWLOO UXQQLQJ� ,I \RX KDG SUHYLRXVO\ VHW D WHVW GXUDWLRQ RI
� PLQXWHV� \RX NQRZ WKDW WKH WHVW ZLOO EH GRQH LQ �� VHFRQGV�

�� $IWHU WKH WHVW KDV FRPSOHWHG� VHQG WKH IROORZLQJ TXHULHV WR YLHZ WKH HUURU
PHDVXUHPHQWV�

1 7KH 6(16H�'$7$�7(/HFRP�7(67�0($6XUH�(55RU�(&28QW�6&9"
TXHU\ UHWXUQV WKH QXPEHU RI %� HUURUV�

1 7KH 6(16H�'$7$�7(/HFRP�7(67�0($6XUH�(55RU�(&28QW�/&9"
TXHU\ UHWXUQV WKH QXPEHU RI %� HUURUV�

1 7KH 6(16H�'$7$�7(/HFRP�7(67�0($6XUH�(55RU�(&28QW�3&9"
TXHU\ UHWXUQV WKH QXPEHU RI %� HUURUV�

7KH IROORZLQJ H[DPSOH VKRZV \RX KRZ WR UXQ D WHVW WKDW LQLWLDWHV FRQWLQXRXV
SRLQWHU DGMXVWPHQWV� DQG WKHQ YLHZ WKH PHDVXUHPHQWV�

�� &RQQHFW D FDEOH IURP WKH 75$160,7 RXWSXW WR WKH 5(&(,9( LQSXW�

�� 5HVHW WKH LQVWUXPHQW WR D NQRZQ VWDWH E\ VHQGLQJ WKH 
567 FRPPDQG�
$SSHQGL[ ' OLVWV WKH GHIDXOW SDUDPHWHU YDOXHV�

�� 6HW WKH WHVW GXUDWLRQ E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�
7(67�'85DWLRQ ������� FRPPDQG� 7KLV WHVW ZLOO UXQ FRQWLQXRXVO\�

�� 6HW XS FRQWLQXRXV SRLQWHU DGMXVWPHQWV WKDW DOWHUQDWH EHWZHHQ XS DQG GRZQ
E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�32,1WHU�02'( &217LQXRXV DQG
6(16H�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ $/7HUQDWH FRPPDQGV�

�� 6HW WKH SRLQWHU DGMXVWPHQW UDWH WR �� PV E\ VHQGLQJ WKH 6(16H�'$7$�
7(/HFRP�32,1WHU�5$7( �� FRPPDQG�

�� 6WDUW WKH WHVW E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�7(67�67$5W
FRPPDQG�

�� 7R DFFHVV WKH SRLQWHU DGMXVWPHQW PHDVXUHPHQWV� VHQG WKH FRPPDQGV OLVWHG
EHORZ� .HHS LQ PLQG WKDW ZKLOH WKH WHVW LV UXQQLQJ� WKHVH PHDVXUHPHQWV GR
QRW UHSUHVHQW WKH ILQDO SRLQWHU DGMXVWPHQW PHDVXUHPHQWV� 6HQG WKH
6(16H�'$7$�7(/HFRP�7(67�6723 FRPPDQG WR VWRS WKH WHVW� DQG WKHQ
WKH 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU� TXHULHV WR DFFHVV WKH ILQDO
SRLQWHU DGMXVWPHQW PHDVXUHPHQWV�

0HDVXULQJ &RQWLQXRXV
3RLQWHU $GMXVWPHQWV



([DPSOHV RI &RPPDQG 8VDJH

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1 7KH 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�3375" TXHU\ UHWXUQV
WKH QXPEHU RI SRVLWLYH �XS� SRLQWHU DGMXVWPHQWV�

1 7KH 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�1375" TXHU\ UHWXUQV
WKH QXPEHU RI QHJDWLYH �GRZQ� SRLQWHU DGMXVWPHQWV�

1 7KH 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�,&281W" TXHU\
UHWXUQV WKH WRWDO QXPEHU RI LQYDOLG SRLQWHUV�

7ULEXWDU\ 6LJQDO 7HVWLQJ

7KLV VHFWLRQ GLVFXVVHV ILYH ZD\V WR XVH WKH $GG�'URS�7HVW 2SWLRQ RI \RXU
&76 ��� WR WHVW WKH YLDELOLW\ RI D QHWZRUN HOHPHQW �1(� DQG SRUWLRQV RI WKH
QHWZRUN�

<RX FDQ XVH WKH &76 ��� DV D VWDQG�DORQH WULEXWDU\ WHVW VHW ZLWKRXW XVLQJ DQ\
6'+ IHDWXUHV� <RX FDQ YHULI\ 3'+ SDWK FRQQHFWLRQ� WHVW SDWK TXDOLW\� DQG YHULI\
UHVSRQVHV WR IDXOWV� 7KH &76 ��� FDQ ERWK JHQHUDWH DQG UHFHLYH 3'+ VLJQDOV�

7KH IROORZLQJ H[DPSOH JHQHUDWHV D � 0E�V WULEXWDU\ VLJQDO DQG WKHQ LQVHUWV DQ
DODUP�

�� &RQILJXUH \RXU &76 ��� DV VKRZQ LQ WKH IROORZLQJ ILJXUH�

� 0E�V VLJQDO

&76 ��� 6'+ 7HVW 6HW

6'+
ORRSHG
EDFN1(

�7HUPLQDO
0XOWLSOH[HU�

)LJXUH �ï��� 6HWXS IRU WKH &76 ��� DV D VWDQG�DORQH WULEXWDU\ WHVW VHW

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WR JHQHUDWH D � 0E�V WULEXWDU\ VLJQDO
ZLWK D GHILQHG IUDPLQJ DQG SDWWHUQ�
6285FH�'$7$�7(/HFRP�6285FH 287387�
6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 81)5DPHG
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 8:25G
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G �+$$��
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1JWK �

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WR UHFHLYH WKH WULEXWDU\ VLJQDO�
6(16H�'$7$�7(/HFRP�6285FH ,1387�

&76 ��� DV D 6WDQG�$ORQH
7ULEXWDU\ 7HVW 6HW



([DPSOHV RI &RPPDQG 8VDJH

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 81)5DPHG
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 8:25G
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G �+$$��
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1JWK �

�� 9HULI\ WKDW WKH &76 ��� LV UHFHLYLQJ WKH WULEXWDU\ VLJQDO FRUUHFWO\ E\ VHQGLQJ
WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV" TXHU\� <RX VKRXOG UHFHLYH
D UHVSRQVH RI ���� LQGLFDWLQJ D SDWWHUQ ORFN RQ WKH WULEXWDU\ VLJQDO�

�� 1RZ YHULI\ WKH UHVSRQVH WR IDXOWV E\ LQVHUWLQJ DQ DODUP DV IROORZV�

D� 6HQG WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�$/$5P $,6 FRPPDQG WR
LQVHUW DQ $,6 DODUP�

E� 7KHQ VHQG WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV" TXHU\� <RX
VKRXOG UHFHLYH D UHVSRQVH RI �� LQGLFDWLQJ D � 0E�V $,6 DODUP�

<RX FDQ XVH WKH &76 ��� WR FUHDWH DQG PRQLWRU 6'+ WULEXWDU\ SD\ORDGV� 7KLV
WHVW FDQ YHULI\ HUURU HYHQWV DQG DODUPV LQ WKH GHPDSSHG WULEXWDU\ VLJQDO� DQG FDQ
PHDVXUH PXOWLSOH OD\HU VLJQDO TXDOLW\�

7KH &76 ��� PDSV D SDWWHUQ LQWR WKH WULEXWDU\ SD\ORDG RI D 6'+ VLJQDO� 7KLV
VLJQDO LV WKHQ JHQHUDWHG E\ WKH &76 ��� DQG WUDQVPLWWHG WR DQ 1(� 7KH &76 ���
UHFHLYHV WKH 6'+ VLJQDO DQG PHDVXUHV ERWK WKH 6'+ DQG PDSSHG WULEXWDU\
VLJQDOV�

7KH IROORZLQJ H[DPSOH JHQHUDWHV DQ 6'+ VLJQDO ZLWK D � 0E�V WULEXWDU\ PDSSHG
LQWR LW� 7KHQ� DIWHU WKH VLJQDO KDV EHHQ WUDQVPLWWHG WKURXJK DQ 1(� WKH &76 ���
UHFHLYHV WKH VLJQDO DQG PHDVXUHV WKH GHPDSSHG � 0E�V WULEXWDU\ VLJQDO�

�� &RQILJXUH \RXU &76 ��� DV VKRZQ LQ )LJXUH �ï���

7HVWLQJ WKH 6'+ 7ULEXWDU\
3D\ORDG 0DSSLQJ



([DPSOHV RI &RPPDQG 8VDJH

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

� 0E�V VLJQDO ORRSHG EDFN

&76 ��� 6'+ 7HVW 6HW

6'+ VLJQDO

1(
�6'+ $GG�'URS
0XOWLSOH[HU�

&KDQQHO RQH RXW ORRSHG EDFN
WR FKDQQHO RQH LQ

)LJXUH �ï��� 6HWXS IRU WHVWLQJ WKH 6'+ WULEXWDU\ SD\ORDG PDSSLQJ

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WR JHQHUDWH DQ 6'+ VLJQDO ZLWK D
GHILQHG WULEXWDU\ SD\ORDG LQ FKDQQHO ��
6285FH�'$7$�7(/HFRP�6285FH 287387�
287387��7(/HFRP�5$7( 670�
6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ 75,%XWDU\
6285FH�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO �
6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ 78$6\QF
6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 3&0��
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%6��
6285FH�'$7$�7(/HFRP�75,%XWDU\�%$&.JURXQG�3$77HUQ 35%6

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WR UHFHLYH DQG GHPDS WKH WULEXWDU\
VLJQDO�
6(16H�'$7$�7(/HFRP�6285FH ,1387�
,1387��7(/HFRP�5$7( 670�
6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ 75,%XWDU\
6(16H�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO �
6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 3&0��
6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ 78$6\QF
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%6��

�� 9HULI\ WKDW WKH &76 ��� LV UHFHLYLQJ WKH WULEXWDU\ VLJQDO FRUUHFWO\ E\ VHQGLQJ
WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV" TXHU\� <RX VKRXOG UHFHLYH
D UHVSRQVH RI ���� LQGLFDWLQJ D SDWWHUQ ORFN RQ WKH GHPDSSHG WULEXWDU\
VLJQDO�



([DPSOHV RI &RPPDQG 8VDJH

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

<RX FDQ XVH WKH &76 ��� WR WHVW WKH PDSSLQJ FDSDELOLW\ RI DQ 1(� 7KLV WHVW FDQ
LQWURGXFH WLPLQJ YDULDWLRQV LQ WKH WULEXWDU\ VLJQDO DQG FKHFN IRU HUURU�IUHH
PDSSLQJ� YHULI\ PDSSLQJ IRU FRUUHFW FKDQQHO DVVLJQPHQWV� DQG YHULI\ UHVSRQVHV
WR HUURUV� DODUPV� DQG IDLOXUHV�

7KH &76 ��� JHQHUDWHV D WULEXWDU\ VLJQDO ZKLFK LV VHQW WR DQ 1(� 7KH 1( PDSV
WKLV WULEXWDU\ VLJQDO LQWR WKH 6'+ VLJQDO� 7KLV VLJQDO LV UHFHLYHG E\ WKH &76 ���
ZKLFK WKHQ GHPDSV WKH WULEXWDU\ VLJQDO DQG PHDVXUHV LW�

7KH IROORZLQJ H[DPSOH JHQHUDWHV D ��� 0E�V WULEXWDU\ VLJQDO DQG WKHQ LQVHUWV DQ
HUURU�

�� &RQILJXUH \RXU &76 ��� DV VKRZQ LQ )LJXUH �ï���

&76 ��� 6'+ 7HVW 6HW

��� 0E�V VLJQDO

6'+ VLJQDO

1(
���� 0E�V
7HUPLQDO

0XOWLSOH[HU�

)LJXUH �ï��� 6HWXS IRU WHVWLQJ WKH PDSSLQJ FDSDELOLW\ RI DQ QH

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WKH &76 ��� WR JHQHUDWH DQ
XQIUDPHG ��� 0E�V WULEXWDU\ VLJQDO�
287387��7(/HFRP�5$7( 0���
6285FH�'$7$�7(/HFRP�6285FH 287387�
6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 81)5DPHG
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%6��

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WKH &76 ��� WR UHFHLYH WKH 6'+
VLJQDO ZLWK D WULEXWDU\ VLJQDO PDSSHG LQWR LW�
6(16H�'$7$�7(/HFRP�6285FH ,1387�
6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ 75,%XWDU\
6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ 0���
6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 81)5DPHG
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%6��

�� 6HQG WKH IROORZLQJ FRPPDQGV WR YHULI\ WKH 1( UHVSRQVH WR IDXOWV� WKHVH
FRPPDQGV LQVHUW D SD\ORDG ELW HUURU LQWR WKH WULEXWDU\ VLJQDO�
6285FH�'$7$�7(/HFRP�(55RU�7<3( 75,%XWDU\
6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU '$7$
6285FH�'$7$�7(/HFRP�(55RU�,00HGLDWH

7HVWLQJ WKH 0DSSLQJ
&DSDELOLW\ RI D 1HWZRUN

(OHPHQW



([DPSOHV RI &RPPDQG 8VDJH

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�� 9HULI\ WKDW WKH &76 ��� LV UHFHLYLQJ DQG GHPDSSLQJ WKH WULEXWDU\ VLJQDO
FRUUHFWO\ E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV"
TXHU\� <RX VKRXOG UHFHLYH D UHVSRQVH RI ���� LQGLFDWLQJ D ��� 0E�V ELW HUURU
DQG SDWWHUQ ORFN LQ WKH GHPDSSHG WULEXWDU\ VLJQDO�

<RX FDQ XVH WKH &76 ��� WR WHVW WKH GHPDSSLQJ FDSDELOLW\ RI DQ 1(� 7KLV WHVW
FDQ LQWURGXFH SRLQWHU DGMXVWPHQWV� WHVW VLJQDO TXDOLW\� YHULI\ FRUUHFW FKDQQHO
DVVLJQPHQWV� DQG YHULI\ UHVSRQVHV WR HUURUV� DODUPV� DQG IDLOXUHV�

7KH &76 ��� JHQHUDWHV D WULEXWDU\ VLJQDO ZLWK D NQRZQ SDWWHUQ DQG PDSV WKLV
VLJQDO LQWR WKH 6'+ VLJQDO� 7KH VLJQDO LV WKHQ VHQW WR DQ 1(� ZKLFK GHPDSV WKH
WULEXWDU\ VLJQDO IURP WKH 6'+ VLJQDO� 7KH &76 ��� UHFHLYHU PRQLWRUV DQG
PHDVXUHV WKH GHPDSSHG WULEXWDU\ VLJQDO�

7KH IROORZLQJ H[DPSOH PDSV D ��� 0E�V WULEXWDU\ VLJQDO LQWR DQ 6'+ VLJQDO�
UHFHLYHV WKH GHPDSSHG ��� 0E�V VLJQDO IURP WKH 1(� DQG WKHQ LQLWLDWHV SRLQWHU
DGMXVWPHQWV�

�� &RQILJXUH \RXU &76 ��� DV VKRZQ LQ )LJXUH �ï���

&76 ��� 6'+ 7HVW 6HW

6'+ VLJQDO

1(
���� 0E�V
7HUPLQDO

0XOWLSOH[HU�

��� 0E�V VLJQDO

)LJXUH �ï��� 6HWXS IRU WHVWLQJ WKH GHPDSSLQJ FDSDELOLW\ RI DQ QH

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WR PDS D ��� 0E�V WULEXWDU\ VLJQDO
LQWR DQ 6'+ VLJQDO�
6285FH�'$7$�7(/HFRP�6285FH 287387�
6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ 75,%XWDU\
6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ 0���
6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ )5$0HG
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%6��

7HVWLQJ WKH 'HPDSSLQJ
&DSDELOLW\ RI D 1HWZRUN

(OHPHQW



([DPSOHV RI &RPPDQG 8VDJH

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WR UHFHLYH WKH GHPDSSHG WULEXWDU\
VLJQDO�
,1387��7(/HFRP�5$7( 0���
6(16H�'$7$�7(/HFRP�6285FH ,1387�
6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ )5$0HG
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%6��

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS FRQWLQXRXV SRLQWHU DGMXVWPHQWV DW D
�� PV UDWH�
6285FH�'$7$�7(/HFRP�32,1WHU�02'( 75,%XWDU\
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'( &217LQXRXV
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�',5HFWLRQ $/7HUQDWH
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�5$7( ��

�� 9HULI\ WKDW WKH &76 ��� LV UHFHLYLQJ WKH GHPDSSHG WULEXWDU\ VLJQDO FRUUHFWO\
E\ VHQGLQJ WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV" TXHU\� <RX
VKRXOG UHFHLYH D UHVSRQVH RI ���� LQGLFDWLQJ D SDWWHUQ ORFN DQG QR HUURUV�

<RX FDQ XVH WKH &76 ��� WR DGG DQ H[WHUQDO WULEXWDU\ VLJQDO LQWR WKH 6'+ VLJQDO�
7KH WHVWLQJ LV FRQWUROOHG E\ WKH H[WHUQDO WULEXWDU\ WHVW VHW WKDW JHQHUDWHV WKH
WULEXWDU\ VLJQDO�

7KH H[WHUQDO WULEXWDU\ WHVW VHW JHQHUDWHV D QRQVWDQGDUG WULEXWDU\ VLJQDO� 7KH
&76 ��� UHFHLYHV WKLV WULEXWDU\ VLJQDO DQG PDSV LW GLUHFWO\ LQWR WKH 6'+ VLJQDO�
7KH 1( UHFHLYHV WKH 6'+ VLJQDO DQG GHPDSV WKH WULEXWDU\ VLJQDO� 7KH H[WHUQDO
WULEXWDU\ WHVW VHW YHULILHV WKDW WKH 1( GHPDSSHG WKH WULEXWDU\ VLJQDO FRUUHFWO\�

)ROORZ WKHVH VWHSV WR PDS D � 0E�V WULEXWDU\ VLJQDO LQWR DQ 6'+ VLJQDO�

�� &RQILJXUH \RXU &76 ��� DV VKRZQ LQ )LJXUH �ï���

1(

&76 ��� 6'+ 7HVW 6HW

([WHUQDO
� 0E�V

WULEXWDU\ WHVW
VHW

� 0E�V VLJQDO

6'+ VLJQDO

� 0E�V VLJQDO

)LJXUH �ï��� 6HWXS IRU WHVWLQJ WKH H[WHUQDO FRQQHFWLRQ RI DQ $GG�'URS�7HVW VHW

7HVWLQJ WKH ([WHUQDO
&RQQHFWLRQ RI DQ
$GG�'URS�7HVW 6HW



([DPSOHV RI &RPPDQG 8VDJH

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�� 6HQG WKH IROORZLQJ FRPPDQGV WR VHW XS WKH &76 ��� WR PDS WKH WULEXWDU\
VLJQDO GLUHFWO\ LQWR DQ 6'+ VLJQDO� DQG WKHQ JHQHUDWH WKH 6'+ VLJQDO �WKH
WULEXWDU\ VLJQDO LV QRW PHDVXUHG��
6285FH�'$7$�7(/HFRP�6285FH 287387�
6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ 75,%XWDU\
6285FH�'$7$�7(/HFRP�75,%XWDU\�$'' 21
6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ 78$6<1&

�� 7KH H[WHUQDO WULEXWDU\ WHVW VHW VKRXOG YHULI\ WKDW WKH 1( GHPDSSHG WKH
WULEXWDU\ VLJQDO FRUUHFWO\�



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

6\QWD[

7KLV VHFWLRQ FRQWDLQV LQIRUPDWLRQ RQ WKH 6WDQGDUG &RPPDQGV IRU 3URJUDPPDEOH
,QVWUXPHQWV �6&3,� DQG ,((( ����� &RPPRQ &RPPDQGV \RX FDQ XVH WR
SURJUDP \RXU &76 ����

6&3, &RPPDQGV DQG 4XHULHV

6&3, LV D VWDQGDUG WKDW SURYLGHV JXLGHOLQHV IRU UHPRWH SURJUDPPLQJ RI
LQVWUXPHQWV� 7KHVH JXLGHOLQHV SURYLGH D FRQVLVWHQW SURJUDPPLQJ HQYLURQPHQW IRU
LQVWUXPHQW FRQWURO DQG GDWD XVDJH� 7KLV HQYLURQPHQW XVHV GHILQHG SURJUDPPLQJ
PHVVDJHV� LQVWUXPHQW UHVSRQVHV� DQG GDWD IRUPDW DFURVV DOO 6&3, LQVWUXPHQWV�
UHJDUGOHVV RI PDQXIDFWXUHU� 7KH &76 ��� XVHV D FRPPDQG ODQJXDJH GHULYHG
IURP WKLV 6&3, VWDQGDUG�

7KH 6&3, ODQJXDJH LV EDVHG RQ D KLHUDUFKLFDO WUHH VWUXFWXUH �VHH )LJXUH �ï�� WKDW
UHSUHVHQWV D VXEV\VWHP� 7KH WRS OHYHO RI WKH WUHH LV WKH URRW QRGH� LW LV IROORZHG
E\ RQH RU PRUH ORZHU�OHYHO QRGHV�

7<3(

287387�

7(/HFRP

/(9HO5$7(

5RRW QRGH

/RZHU�OHYHO

QRGHV

)LJXUH �ï�� ([DPSOH RI 6&3, VXEV\VWHP KLHUDUFK\ WUHH

<RX FDQ FUHDWH FRPPDQGV DQG TXHULHV IURP WKHVH VXEV\VWHP KLHUDUFK\ WUHHV�
&RPPDQGV VSHFLI\ DFWLRQV IRU WKH LQVWUXPHQW WR SHUIRUP� 4XHULHV UHWXUQ
LQIRUPDWLRQ DERXW WKH VWDWH RI WKH LQVWUXPHQW�

6&3, FRPPDQGV DUH FUHDWHG E\ VWULQJLQJ WRJHWKHU WKH QRGHV RI D VXEV\VWHP
KLHUDUFK\ WUHH DQG VHSDUDWLQJ HDFK QRGH E\ D FRORQ�

,Q )LJXUH �ï�� 287387� LV WKH URRW QRGH DQG 7(/HFRP� 5$7(� 7<3(� DQG
/(9HO DUH WKH ORZHU�OHYHO QRGHV� 7R FUHDWH D 6&3, FRPPDQG� VWDUW ZLWK WKH URRW
QRGH 287387� DQG PRYH GRZQ WKH WUHH VWUXFWXUH DGGLQJ QRGHV XQWLO \RX UHDFK
WKH HQG RI D EUDQFK�

&UHDWLQJ &RPPDQGV



6\QWD[

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

0RVW FRPPDQGV DQG VRPH TXHULHV KDYH SDUDPHWHUV� \RX PXVW LQFOXGH D YDOXH IRU
WKHVH SDUDPHWHUV� ,I \RX VSHFLI\ D SDUDPHWHU YDOXH WKDW LV RXW RI UDQJH� WKH
SDUDPHWHU ZLOO EH VHW WR WKH GHIDXOW�

287387��7(/HFRP�/(9HO +,*+ LV DQ H[DPSOH RI D YDOLG 6&3, FRPPDQG
XVLQJ WKH KLHUDUFK\ WUHH LQ )LJXUH �ï��

7R FUHDWH D TXHU\� VWDUW DW WKH URRW QRGH RI D WUHH VWUXFWXUH� PRYH GRZQ WR WKH HQG
RI D EUDQFK� DQG WKHQ DGG D TXHVWLRQ PDUN� 287387��7(/HFRP�/(9HO" LV DQ
H[DPSOH RI D YDOLG 6&3, TXHU\ XVLQJ WKH KLHUDUFK\ WUHH LQ )LJXUH �ï��

3DUDPHWHU W\SHV DUH JLYHQ IRU HYHU\ SDUDPHWHU LQ WKH FRPPDQG DQG TXHU\
GHVFULSWLRQV� 7KH SDUDPHWHUV DUH HQFORVHG LQ EUDFNHWV� IRU H[DPSOH� �SDWWHUQ!�
7KH SDUDPHWHU W\SH LV OLVWHG DIWHU WKH SDUDPHWHU DQG LV HQFORVHG LQ SDUHQWKHVHV�
IRU H[DPSOH� �GLVFUHWH�� 6RPH SDUDPHWHU W\SHV DUH GHILQHG VSHFLILFDOO\ IRU WKH
&76 ��� FRPPDQG VHW DQG VRPH DUH GHILQHG E\ $16,�,((( ���������� �UHIHU WR
7DEOH �ï���

7DEOH �ï�� 3DUDPHWHU W\SHV XVHG LQ V\QWD[ GHVFULSWLRQV

3DUDPHWHU 7\SH 'HVFULSWLRQ ([DPSOH

ELQDU\ %LQDU\ QXPEHUV �%����

ELQDU\ EORFN� $ VSHFLILHG OHQJWK RI ELQDU\ GDWD �������[[[[[ � � � ZKHUH �
LQGLFDWHV WKDW WKH IROORZLQJ �
GLJLWV ������� VSHFLI\ WKH OHQJWK
RI WKH GDWD LQ ELWV� [[[[[ ���
LQGLFDWHV WKH ELQDU\ GDWD

ERROHDQ %RROHDQ QXPEHUV RU YDOXHV 21 RU �
2)) RU �

GLVFUHWH $ OLVW RI VSHFLILF YDOXHV +,*+� /2:� 0,'� 35%6��

KH[DGHFLPDO� +H[DGHFLPDO QXPEHUV
��ï�� $� %� &� '� (� )�

�+$$� �+�

&UHDWLQJ 4XHULHV

3DUDPHWHU 7\SHV



6\QWD[

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

7DEOH �ï�� 3DUDPHWHU W\SHV XVHG LQ V\QWD[ GHVFULSWLRQV �&RQW��

3DUDPHWHU 7\SH ([DPSOH'HVFULSWLRQ

15��QXPHULF��� ,QWHJHUV �� �� ��� ï�

15��QXPHULF� 'HFLPDO QXPEHUV ���� ��������� ï���

15��QXPHULF� )ORDWLQJ SRLQW QXPEHUV ������(ï�� ï����(�

VWULQJ� $OSKDQXPHULF FKDUDFWHUV �PXVW
EH ZLWKLQ TXRWDWLRQ PDUNV�

´7HVWLQJ �� �� �µ

� 'HILQHG LQ $16,�,((( ����� DV ´'HILQLWH /HQJWK $UELWUDU\ %ORFN 5HVSRQVH 'DWD�µ

� $Q $16,�,((( �����ï�����GHILQHG SDUDPHWHU W\SH�

� 6RPH FRPPDQGV DQG TXHULHV ZLOO DFFHSW D KH[DGHFLPDO YDOXH HYHQ WKRXJK WKH
SDUDPHWHU W\SH LV GHILQHG DV 15��QXPHULF�

� 'HILQHG LQ $16,�,((( ����� DV ´6WULQJ 5HVSRQVH 'DWD�µ

<RX FDQ DEEUHYLDWH PRVW 6&3, FRPPDQGV� TXHULHV� DQG SDUDPHWHUV WR DQ

DFFHSWHG VKRUW IRUP� 7KLV PDQXDO VKRZV WKHVH VKRUW IRUPV DV D FRPELQDWLRQ RI

XSSHU DQG ORZHU FDVH OHWWHUV� 7KH XSSHU FDVH OHWWHUV WHOO \RX ZKDW WKH DFFHSWHG

VKRUW IRUP VKRXOG FRQVLVW RI� $V VKRZQ LQ )LJXUH �ï�� \RX FDQ FUHDWH D VKRUW

IRUP E\ XVLQJ RQO\ WKH XSSHU FDVH OHWWHUV� 7KH DFFHSWHG VKRUW IRUP DQG ORQJ IRUP

DUH HTXLYDOHQW DQG UHTXHVW WKH VDPH DFWLRQ RI WKH LQVWUXPHQW�

/RQJ IRUP RI D
FRPPDQG

0LQLPXP LQIRUPDWLRQ QHHGHG
IRU DFFHSWHG VKRUW IRUP

$FFHSWHG VKRUW IRUP
RI D FRPPDQG DQG SDUDPHWHU

287387��7(/�7<3( 237

287387��7(/HFRP�7<3( 237LFDO

)LJXUH �ï�� ([DPSOH RI DEEUHYLDWLQJ D FRPPDQG

127(� 7KH QXPHULF SDUW RI D FRPPDQG RU TXHU\ PXVW DOZD\V EH LQFOXGHG LQ WKH

DFFHSWHG VKRUW IRUP� ,Q )LJXUH �ï��WKH ´�µ RI ´287387�µ LV DOZD\V LQFOXGHG

LQ WKH FRPPDQG RU TXHU\�

$EEUHYLDWLQJ &RPPDQGV�
4XHULHV� DQG 3DUDPHWHUV



6\QWD[

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

<RX FDQ FRQWURO WKH IRUP RI UHVSRQVHV UHWXUQHG E\ TXHULHV E\ FKDQJLQJ WKH
SDUDPHWHU YDOXHV RI 6<67HP�+($'HUV DQG 6<67HP�9(5%RVH� 7KHVH WZR
FRPPDQGV FRQWURO ZKHWKHU WKH TXHU\ QRGHV DUH UHWXUQHG ZLWK WKH UHVSRQVH� DQG�
LI WKH TXHU\ QRGHV DUH UHWXUQHG� ZKHWKHU WKH\ DUH LQ WKH ORQJ RU VKRUW IRUP�
6<67HP�+($'HUV FRQWUROV WKH SUHVHQFH RI WKH TXHU\ QRGHV� DQG
6<67HP�9(5%RVH FRQWUROV WKH OHQJWK RI WKHVH QRGHV� 7DEOH �ï� VKRZV WKH
SRVVLEOH FRPELQDWLRQV RI WKHVH FRPPDQGV DQG DQ H[DPSOH RI D TXHU\ UHVSRQVH�

7DEOH �ï�� 8VLQJ FRPPDQGV WR FRQWURO WKH UHVSRQVH WR D TXHU\

6<67HP�+($'HUV VHW WR� 6<67HP�9(5%RVH VHW WR� ([DPSOH RI D UHVSRQVH

� RU 21 � RU 21 287387��7(/(&20�7<3(

237,&$/

� RU 21 � RU 2)) 287387��7(/�7<3( 237

� RU 2)) � RU 2)) 237

� RU 2)) � RU 21 237,&$/

<RX FDQ FKDLQ VHYHUDO FRPPDQGV RU TXHULHV WRJHWKHU LQWR D VLQJOH PHVVDJH� 7R
FUHDWH D FKDLQHG PHVVDJH� ILUVW FUHDWH D FRPPDQG RU TXHU\� DGG D VHPLFRORQ ����
DQG WKHQ DGG PRUH FRPPDQGV RU TXHULHV DQG VHPLFRORQV XQWLO \RX DUH GRQH�
)LJXUH �ï� LOOXVWUDWHV D FKDLQHG PHVVDJH FRQVLVWLQJ RI VHYHUDO FRPPDQGV DQG
TXHULHV� 7KH VLQJOH FKDLQHG PHVVDJH VKRXOG HQG LQ D FRPPDQG RU TXHU\� QRW D
VHPLFRORQ� 5HVSRQVHV WR DQ\ TXHULHV LQ \RXU PHVVDJH DUH VHSDUDWHG E\ VHPLFR�
ORQV�

287387��7(/�7<3( 237��6285�'$7$�7(/�6285 ,1387���6285�'$7$�7(/�3$</�3$77"��6285�'$7$�7(/�(55�7<3("

)LUVW FRPPDQG 6HFRQG FRPPDQG )LUVW TXHU\ 6HFRQG TXHU\

7KH UHVSRQVH IURP WKLV FKDLQHG
PHVVDJH PLJKW EH

5HVSRQVH IURP ILUVW TXHU\ 5HVSRQVH IURP VHFRQG TXHU\

35%6���6&9

)LJXUH �ï�� ([DPSOH RI FKDLQLQJ FRPPDQGV DQG TXHULHV

,I D FRPPDQG RU TXHU\ KDV WKH VDPH URRW DQG ORZHU�OHYHO QRGHV DV WKH SUHYLRXV
FRPPDQG RU TXHU\� \RX FDQ RPLW WKHVH QRGHV� ,Q )LJXUH �ï�� WKH VHFRQG
FRPPDQG KDV WKH VDPH URRW DQG ORZHU�OHYHO QRGHV �6285FH�'$7$�7(/HFRP�
DV WKH ILUVW FRPPDQG� VR WKHVH QRGHV FDQ EH RPLWWHG�

&RQWUROOLQJ 5HVSRQVHV WR
4XHULHV

&KDLQLQJ &RPPDQGV DQG
4XHULHV



6\QWD[

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

)LUVW FRPPDQG 6HFRQG FRPPDQG �RPLWWHG WKH
URRW DQG ORZHU�OHYHO QRGHV�

,GHQWLFDO URRW DQG ORZHU�OHYHO QRGHV

6285FH�'$7$�7(/HFRP�6285FH ,1387���6285FH�'$7$�7(/HFRP�&+$11(/ �

6285FH�'$7$�7(/HFRP�6285FH ,1387��&+$11(/ �

)LJXUH �ï�� ([DPSOH RI RPLWWLQJ URRW DQG ORZHU�OHYHO QRGHV LQ FKDLQHG PHVVDJH

+HUH DUH VRPH JHQHUDO UXOHV IRU XVLQJ 6&3, FRPPDQGV� TXHULHV� DQG SDUDPHWHUV�

1 <RX FDQ XVH VLQJOH �¶ ·� RU GRXEOH �´ µ� TXRWDWLRQ PDUNV IRU TXRWHG VWULQJV�
EXW \RX FDQQRW XVH ERWK W\SHV RI TXRWDWLRQ PDUNV IRU WKH VDPH VWULQJ�

FRUUHFW� ´7KLV VWULQJ XVHV TXRWDWLRQ PDUNV FRUUHFWO\�µ

FRUUHFW� ¶7KLV VWULQJ DOVR XVHV TXRWDWLRQ PDUNV FRUUHFWO\�·

LQFRUUHFW� ´7KLV VWULQJ GRHV QRW XVH TXRWDWLRQ PDUNV FRUUHFWO\�·

1 <RX FDQ XVH XSSHU FDVH� ORZHU FDVH� RU D PL[WXUH RI ERWK FDVHV IRU DOO
FRPPDQGV� TXHULHV� DQG SDUDPHWHUV�

,1387��7(/(&20�7<3( (/(&75,&$/

LV WKH VDPH DV

LQSXW��WHOHFRP�W\SH HOHFWULFDO

DQG

,1387��WHOHFRP�7\SH (/(&75,&$/

1 1R HPEHGGHG VSDFHV DUH DOORZHG EHWZHHQ RU ZLWKLQ QRGHV�

FRUUHFW� 287387��7(/HFRP�7<3( 237LFDO

LQFRUUHFW� 287387�� 7(/HFRP� 7<3( 237LFDO

LQFRUUHFW� 28 7387��7(/H FRP�7<3( 237LFDO

*HQHUDO 5XOHV



6\QWD[

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

,((( ����� &RPPRQ &RPPDQGV

$16,�,((( 6WDQGDUG ����� GHILQHV WKH FRGHV� IRUPDWV� SURWRFROV� DQG XVDJH RI
FRPPRQ FRPPDQGV DQG TXHULHV XVHG RQ WKH *3,% LQWHUIDFH EHWZHHQ WKH
FRQWUROOHU DQG WKH LQVWUXPHQWV� 7KH &76 ��� FRPSOLHV ZLWK WKLV VWDQGDUG�

7KH V\QWD[ IRU DQ ,((( ����� FRPPRQ FRPPDQG LV DQ DVWHULVN �
� IROORZHG E\ D
FRPPDQG DQG� RSWLRQDOO\� D VSDFH DQG SDUDPHWHU YDOXH� 7KH V\QWD[ IRU DQ
,((( ����� FRPPRQ TXHU\ LV DQ DVWHULVN �
� IROORZHG E\ D TXHU\ DQG D TXHVWLRQ
PDUN� $OO RI WKH FRPPRQ FRPPDQGV DQG TXHULHV DUH OLVWHG LQ WKH ODVW SDUW RI WKH
6\QWD[ DQG &RPPDQGV VHFWLRQ� 7KH IROORZLQJ DUH H[DPSOHV RI FRPPRQ
FRPPDQGV�

1 
(6( ��

1 
&/6

7KH IROORZLQJ DUH H[DPSOHV RI FRPPRQ TXHULHV�

1 
(65"

1 
,'1"

'HVFULSWLRQ

&RPPDQG DQG 4XHU\
6WUXFWXUH



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

)XQFWLRQDO &RPPDQG *URXSV

$OO RI WKH FRPPDQGV DQG TXHULHV LQ 6\QWD[ DQG &RPPDQGV DUH RUJDQL]HG LQWR
IXQFWLRQDO JURXSV� (DFK VHFWLRQ FRYHUV RQH IXQFWLRQDO JURXS� )RU H[DPSOH�
7UDQVPLW &RPPDQGV FRQWDLQV DOO FRPPDQGV DQG TXHULHV WKDW DOORZ \RX WR VHW XS
DQG WUDQVPLW D VLJQDO� 7KH FRPPDQGV DQG TXHULHV ZLWKLQ HDFK IXQFWLRQDO JURXS
DUH IXUWKHU RUJDQL]HG LQWR &76 ��� VXEV\VWHPV�

7KH IXQFWLRQDO JURXSV DQG WKHLU VXEV\VWHPV DUH OLVWHG LQ 7DEOH �ï��

7DEOH �ï�� )XQFWLRQDO JURXSV DQG WKHLU VXEV\VWHPV

)XQFWLRQDO JURXS 6XEV\VWHP 'HVFULSWLRQ 6WDUWV RQ SDJH

7UDQVPLW &RPPDQGV 287387��7(/HFRP &RQWUROV SK\VLFDO VHWXS RI WUDQVPLWWHG
6'+ VLJQDO

�ï��

287387��7(/HFRP 6HWV WKH FKDUDFWHULVWLFV RI WKH
WUDQVPLWWHG RU GURSSHG � 0E�V WULEXWDU\
VLJQDO

�ï��

287387��7(/HFRP 6HWV WKH FKDUDFWHULVWLFV RI WKH WUDQV�
PLWWHG RU GURSSHG �� 0E�V RU ��� 0E�V
WULEXWDU\ VLJQDO

�ï��

6285FH�&/2&N &RQWUROV WUDQVPLWWHU FORFN �ï��

6285FH�'$7$�7(/HFRP &RQWUROV WUDQVPLWWHU VHWXS �ï��

6285FH�'$7$�7(/HFRP�29(5KHDG
DQG 329HUKHDG

&RQWUROV WUDQVPLWWHU RYHUKHDGV �ï��

6285FH�'$7$�7(/HFRP�(55RU�
$/$5P� DQG )$,/XUH

&RQWUROV WUDQVPLWWHU DEQRUPDOLWLHV �ï��

6285FH�'$7$�7(/HFRP�32,1WHU &RQWUROV WUDQVPLWWHU SRLQWHUV �ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\ &RQWUROV WUDQVPLWWHG RU GURSSHG
WULEXWDU\ VLJQDO

�ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\�
(55RU� $/$5P� DQG )$,/XUH

&RQWUROV DEQRUPDO FRQGLWLRQV LQ WKH
WUDQVPLWWHG RU GURSSHG WULEXWDU\ VLJQDO

�ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\�
32,1WHU

&RQWUROV SRLQWHUV LQ WKH WUDQVPLWWHG RU
GURSSHG WULEXWDU\ VLJQDO

�ï��

6285FH�'$7$�7(/HFRP�-,7WHU &RQWUROV WKH MLWWHU�ZDQGHU JHQHUDWRU �ï���

5HFHLYH &RPPDQGV ,1387��7(/HFRP 6HWV XS SK\VLFDO FRQQHFWLRQ RI UHFHLYHG
6'+ VLJQDO

�ï���

,1387��7(/HFRP 6HWV WKH FKDUDFWHULVWLFV RI WKH UHFHLYHG
RU DGGHG � 0E�V WULEXWDU\ VLJQDO

�ï���



)XQFWLRQDO &RPPDQG *URXSV

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï�� )XQFWLRQDO JURXSV DQG WKHLU VXEV\VWHPV �&RQW��

)XQFWLRQDO JURXS 6WDUWV RQ SDJH'HVFULSWLRQ6XEV\VWHP

,1387��7(/HFRP 6HWV WKH FKDUDFWHULVWLFV RI WKH UHFHLYHG
RU DGGHG �� 0E�V RU ��� 0E�V WULEXWDU\
VLJQDO

�ï���

6(16H�'$7$�7(/HFRP 6HWV XS UHFHLYHU �ï���

6(16H�'$7$�7(/HFRP�7(67 6WDUWV DQG VWRSV PHDVXUHPHQWV �ï���

6(16H�'$7$�7(/HFRP�29(5KHDG DQG
329HUKHDG

$OORZV DFFHVV WR UHFHLYHU RYHUKHDGV �ï���

6(16H�'$7$�7(/HFRP�0($6XUH $OORZV DFFHVV WR PHDVXUHPHQWV �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�
$1$/<VLV

$OORZV DFFHVV WR %�� %�� %�� *���� DQG
0������� 9HUGLFW $QDO\VLV

�ï���

6(16H�'$7$�7(/HFRP�0($6XUH�
67(67V

&RQWUROV SDVV�IDLO WHVWV �ï���

6(16H�'$7$�7(/HFRP�$872VFDQ $XWRPDWLFDOO\ VHWV XS UHFHLYHU �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\ &RQWUROV YLHZLQJ RI WULEXWDU\ VLJQDO �ï���

6(16(�'$7$�7(/HFRP�0($6XUH�
75,%XWDU\

$FFHVV WULEXWDU\ HUURU� DODUP� IDLOXUH DQG
SRLQWHU PHDVXUHPHQWV

�ï���

6(16(�'$7$�7(/HFRP�-,7WHU -LWWHU LQSXW VLJQDO VHWXS �ï���

6(16(�'$7$�7(/HFRP�0($6XUH�
-,7WHU

$FFHVV WR MLWWHU PHDVXUHPHQWV �ï���

6(16(�'$7$�7(/HFRP�7(67�-,7WHU 6HWV�TXHULHV MLWWHU FRPSOLDQFH WHVWV �ï���

6(16(�'$7$�7(/HFRP�0($6XUH�
:$1'HU

$FFHVV WR ZDQGHU PHDVXUHPHQWV �ï���

&$/,%5$7( 6HWV�TXHULHV MLWWHU FDOLEUDWLRQ URXWLQHV �ï���

7UDQVPLWWHU DQG 5HFHLYHU
6HWXS &RPPDQGV

,167UXPHQW &RQWUROV WUDQVPLWWHU DQG UHFHLYHU
VHWWLQJV

�ï���

7ULJJHU DQG &DSWXUH
&RPPDQGV

75,*JHU 6WDUWV DQG VWRSV RYHUKHDG FDSWXUH �ï���

,QSXW�2XWSXW &RPPDQGV 0050RU\
00(0RU\�-,7WHU
',63OD\
+&23\
6<67HP�&200XQLFDWH�6(5LDO

$OORZV RSHUDWRU WR ZULWH ILOHV WR GLVN�
FRQWURO WKH LQVWUXPHQW GLVSOD\� SULQW
UHSRUWV DQG FRPPXQLFDWH ZLWK LQVWUX�
PHQW RYHU 56ï��� SRUW

�ï���

,QVWUXPHQW &RQWURO
&RPPDQGV

6<67(0 &RQWUROV JHQHUDO LQVWUXPHQW IXQFWLRQV �ï���

'LDJQRVWLF &RPPDQGV ',$*QRVWLF &RQWUROV VHOIïWHVWV �ï���

,((( ����� &RPPRQ
&RPPDQGV

HYHU\ FRPPDQG DQG TXHU\ EHLQJV ZLWK 
 $OORZV DFFHVV WR JHQHULF FRPPDQGV �ï���



)XQFWLRQDO &RPPDQG *URXSV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

(DFK IXQFWLRQDO JURXS VHFWLRQ EHJLQV ZLWK D GHVFULSWLRQ RI WKH IXQFWLRQDO JURXS

DQG LV IROORZHG E\ D OLVW RI WKH VXEV\VWHPV LQFOXGHG LQ WKH IXQFWLRQDO JURXS�

7KHQ� IRU HDFK RI WKH VXEV\VWHPV� D GHVFULSWLRQ DQG KLHUDUFK\ WUHH DUH JLYHQ�

(DFK FRPPDQG DQG TXHU\ ZLWKLQ HDFK VXEV\VWHP DUH OLVWHG LQ WKH IXQFWLRQDO

JURXS VHFWLRQV LQ WKH IRUPDW LOOXVWUDWHG LQ )LJXUH �ï�� )RU WKH VDNH RI FODULW\� WZR

WDEOHV DUH DOZD\V JLYHQ HYHQ WKRXJK WKH SDUDPHWHUV PD\ EH LGHQWLFDO�

&RPPDQG �RU TXHU\�

'HVFULSWLRQ

6\QWD[ DQG SDUDPHWHUV

9DOLG YDOXHV IRU HDFK SDUDPHWHU
�RU UHVSRQVH�

'HVFULSWLRQ RI HDFK SDUDPHWHU
YDOXH �RU UHVSRQVH YDOXH�

&RPPDQGV RU VHWWLQJV WKDW
DIIHFW WKH EHKDYLRU RI WKLV
FRPPDQG �RU TXHU\�

6SHFLDO FRQGLWLRQV LQ WKH
LQVWUXPHQW DV D UHVXOW RI WKLV
FRPPDQG �RU TXHU\�� XVH

(65" DQG 6<67HP�(55RU"

([DPSOH RI FRPPDQG �RU
TXHU\ DQG UHVSRQVH�

2WKHU FRPPDQGV �RU
TXHULHV� WKDW FDQ LQWHUDFW
ZLWK RU LQIOXHQFH WKLV
FRPPDQG �RU TXHU\�

287387��7(/HFRP�/(9HO

6\QWD[ 287387��7(/HFRP�/(9HO �OHYHO!

'HSHQGHQFLHV

3DUDPHWHUV

(UURUV DQG (YHQWV

([DPSOHV 287387��7(/(&20�/(9(/ +,*+

5HODWHG &RPPDQGV 287387��7(/HFRP�/(9HO"

/HYHO FRQWURO LV RQO\ DYDLODEOH ZKHQ 287387��7(/HFRP�7<3( LV VHW WR
(/(&WULFDO�

���� ´6HWWLQJ &RQIOLFW� /HYHO LV QRW DYDLODEOH ZLWK FXUUHQW 7<3(� PXVW
EH HOHFWULFDOµ

;&21

+,*+

6LPXODWHV D ï� G% VLJQDO OHYHO �GHIDXOW�

6LPXODWHV D QRUPDO � G% VLJQDO OHYHO

�OHYHO! �GLVFUHWH� 'HVFULSWLRQ

7KLV FRPPDQG VHOHFWV WKH OHYHO RI WKH WUDQVPLWWHG HOHFWULFDO VLJQDO�

7KH 2SHUDWLRQ &RPSOHWH ELW LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU

LV VHW ZKHQ WKLV FRPPDQG LV VHQW�

)LJXUH �ï�� ([DPSOH RI FRPPDQG OLVWLQJ

127(� 6RPH FRPPDQGV DQG TXHULHV IROORZ D GLIIHUHQW IRUPDW WKDQ VKRZQ LQ

)LJXUH �ï��IRU H[DPSOH� WKH 6(16H�'$7$�7(/HFRP�0($6XUH TXHULHV�� $Q

H[SODQDWLRQ RI WKLV IRUPDW LV IRXQG DW WKH EHJLQQLQJ RI WKH VHFWLRQ FRQWDLQLQJ WKH

FRPPDQGV DQG TXHULHV�

,Q WKH 6\QWD[ DQG &RPPDQGV VHFWLRQ \RX ZLOO VHH D GLIIHUHQW NLQG RI 3DUDPHWHU

RU 5HVSRQVH WDEOH IRU D IHZ FRPPDQGV RU TXHULHV� )LJXUH �ï�� VKRZV \RX DQ

H[DPSOH RI D �GHFLPDO YDOXH! UHVSRQVH WDEOH� 7KH SDUDPHWHU RU UHVSRQVH YDOXH

UHWXUQHG LV WKH VXP RI WKH GHFLPDO YDOXHV OLVWHG LQ WKH OHIW FROXPQ DQG GHSHQGV

RQ ZKLFK ELWV DUH VHW� )ROORZ WKH VWHS QXPEHUV LQ WKH H[DPSOH WR LQWHUSUHW D

�GHFLPDO YDOXH! SDUDPHWHU RU UHVSRQVH�



)XQFWLRQDO &RPPDQG *URXSV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

ELW

/26

/2)

22)

GHILQLWLRQ

�

�

�

/23

/LQH $,6

3DWK $,6

�

�

�

(UURU

8QGHILQHG

.��.� FKDQJH

�

�

�

/LQH )(5)

3DWK )(5)

3RLQWHU DGMXVW

�

��

��

1')��

3DWWHUQ ORFN

1RW XVHG

1RW XVHG

��

��

��

�GHFLPDO YDOXH!
�15��QXPHULF�

� $ UHVSRQVH RI ���� LV UHFHLYHG�

� )LQG ZKLFK GHFLPDO YDOXHV

DGG XS WR WKH UHVSRQVH RI
���� ����� � ����  ������

� 5HDG DFURVV WKH VHOHFWHG GHFLPDO YDOXHV WR WKH ELW DQG GHILQLWLRQ FROXPQV WR LQWHUSUHW WKH UHVSRQVH� ,Q WKLV H[DPSOH�

ELWV �� DQG �� DUH VHW LQGLFDWLQJ D SDWK \HOORZ DQG SDWWHUQ ORFN�

7DEOH ;ï;� 5HVSRQVH 7DEOH

�

�

�

��

��

��

���

���

���

����

����

����

����

�����

�

�����

)LJXUH �ï��� +RZ WR LQWHUSUHW D �GHFLPDO YDOXH! SDUDPHWHU RU UHVSRQVH



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

7UDQVPLW &RPPDQGV

7KH 7UDQVPLW &RPPDQGV DOORZ \RX WR VHW WKH FRQGLWLRQV IRU WKH VLJQDO WR EH

WUDQVPLWWHG� LQFOXGLQJ DEQRUPDO FRQGLWLRQV� 7KLV VHFWLRQ FRQWDLQV DOO RI WKH

FRPPDQGV DQG TXHULHV IRU HDFK RI WKH IROORZLQJ &76 ��� 7UDQVPLW VXEV\VWHPV�

1 287387��7(/HFRP

1 287387��7(/HFRP

1 287387��7(/HFRP

1 6285FH�&/2&N

1 6285FH�'$7$�7(/HFRP

1 6285FH�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG

1 6285FH�'$7$�7(/HFRP�(55RU� $/$5P� DQG )$,/XUH

1 6285FH�'$7$�7(/HFRP�32,1WHU

1 6285FH�'$7$�7(/HFRP�75,%XWDU\

1 6285FH�'$7$�7(/HFRP�75,%XWDU\�SD\ORDG

1 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU� $/$5P� DQG )$,/XUH

1 6285FH�'$7$�7(/HFRP�7ULEXWDU\�32,1WHU

1 6285FH�'$7$�7(/HFRP�-,7WHU



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

287387� 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW WKH UDWH� W\SH� DQG OHYHO

RI WKH VLJQDO WR EH WUDQVPLWWHG� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV

VXEV\VWHP�

7<3(

287387�

7(/HFRP

/(9HO5$7( .((3$/,9(

)LJXUH �ï��� 287387� VXEV\VWHP

287387��7(/HFRP�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH WUDQVPLWWHU VLJQDO RXWSXW UDWH�

287387��7(/HFRP�5$7( �UDWH!

287387��7(/HFRP�5$7("

�UDWH! �GLVFUHWH� 'HVFULSWLRQ

670� ����� 0+]

670� ������ 0+] �GHIDXOW�

670� ������ 0+] �UHTXLUHV WKH RSWLFDO RSWLRQ�

1RQH

���� ´6HWWLQJV FRQIOLFW� 5DWH LV QRW DYDLODEOH ZLWK FXUUHQW /LQH ,QWHUIDFH PRGXOH

RU RSHUDWLQJ PRGHµ

���� ´6HWWLQJV FRQIOLFW� 2SWLFDO PRGXOH UHTXLUHGµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6HW� 287387��7(/(&20�5$7( 670�

4XHU\� 287387��7(/(&20�5$7("

5HVSRQVH� 670��

287387��7(/HFRP�7<3(

6285FH�'$7$�7(/HFRP�6285FH

287387��7(/HFRP�7<3(

7KLV FRPPDQG VHWV RU TXHULHV WKH RXWSXW WUDQVPLWWHU VLJQDO W\SH�

287387��7(/HFRP�7<3( �W\SH!

287387��7(/HFRP�7<3("

�W\SH! �GLVFUHWH� 'HVFULSWLRQ

(/(&WULFDO (OHFWULFDO VLJQDO RXWSXW �GHIDXOW�

237LFDO 2SWLFDO VLJQDO RXWSXW �UHTXLUHV WKH RSWLFDO
RSWLRQ�

1RQH

���� ´6HWWLQJV FRQIOLFW� 7\SH LV QRW DYDLODEOH ZLWK FXUUHQW /LQH ,QWHUIDFH PRGXOHµ

6HW� 287387��7(/(&20�7<3( (/(&75,&$/

4XHU\� 287387��7(/(&20�7<3("

5HVSRQVH� 237,&$/

287387��7(/HFRP�5$7(

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

287387��7(/HFRP�/(9HO

7KLV FRPPDQG VHWV RU TXHULHV WKH WUDQVPLWWHG HOHFWULFDO VLJQDO OHYHO�

287387��7(/HFRP�/(9HO �OHYHO!

287387��7(/HFRP�/(9HO"

�OHYHO! �GLVFUHWH� 'HVFULSWLRQ

;&21QHFW 6LPXODWHV D ï�G% VLJQDO OHYHO �GHIDXOW�

+,*+ 6LPXODWHV D QRUPDO � G% VLJQDO OHYHO

7KLV FRPPDQG DSSOLHV RQO\ ZKHQ 287387��7(/HFRP�7<3( LV VHW WR

(/(&WULFDO�

���� ´6HWWLQJV FRQIOLFW� /HYHO LV QRW DYDLODEOH ZLWK FXUUHQW W\SH� PXVW EH

HOHFWULFDOµ

6HW� 287387��7(/(&20�/(9(/ +,*+

4XHU\� 287387��7(/(&20�/(9(/"

5HVSRQVH� +,*+

6285&(� '$7$� 7(/HFRP� 287387��.((3DOLYH

7KLV FRPPDQG WXUQV WKH 6'+ NHHSïDOLYH IXQFWLRQ RQ DQG RII�

287387��7(/HFRP�.((3$/,9( �VWDWH!

6WDWH 'HVFULSWLRQ

21 7XUQV RQ 6'+ NHHSïDOLYH

2)) 7XUQV RII 6'+ NHHSïDOLYH

1RQH

287387��7(/HFRP�.((3DOLYH 21

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

287387� 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW WKH FKDUDFWHULVWLFV RI

WKH WUDQVPLWWHG RU GURSSHG � 0E�V WULEXWDU\ VLJQDO� )LJXUH �ï�� VKRZV WKH

KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

7(/HFRP

&2'(

287387�

7(50LQDWRU

)LJXUH �ï��� 287387� VXEV\VWHP

287387��7(/HFRP�&2'(

6HOHFW $0, RU +'%� HQFRGLQJ IRU WKH OLQH LQSXW DQG RXWSXW� +'%� LV WKH GHIDXOW

YDOXH�

287387��7(/HFRP�&2'( �VLJQDO HQFRGLQJ!

287387��7(/HFRP�&2'("

�VLJQDO HQFRGLQJ! �GLVFUHWH� 'HVFULSWLRQ

+'%� 6HW WUDQVPLWWHG HQFRGLQJ WR +'%� �GHIDXOW�

$0, 6HW WUDQVPLWWHG RU HQFRGLQJ WR $0,

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 287387��7(/(&20�&2'( +'%�

4XHU\� 287387��7(/(&20�&2'("

5HVSRQVH� +'%�

6285FH�'$7$�7(/HFRP�6285FH

6(16H�'$7$�7(/HFRP�75,%XWDU\�'523

287387��7(/HFRP�7(50LQDWRU

7KLV FRPPDQG VHWV RU TXHULHV WKH VLJQDO WHUPLQDWRU IRU WKH � 0E�V WUDQVPLW

FRQQHFWRU�

287387��7(/HFRP�7(50LQDWRU �WULE� RXWSXW WHUPLQ!

287387��7(/HFRP�7(50LQDWRU"

�WULE� RXWSXW WHUPLQ! �GLVFUHWH� 'HVFULSWLRQ

%$/DQFHG ��� � FRQQHFWRU �GHIDXOW�

81%$/DQFHG �� � FRQQHFWRU

7KH LQVWUXPHQW PXVW EH WUDQVPLWWLQJ RU GURSSLQJ D � 0E�V WULEXWDU\ VLJQDO IRU

WKLV FRPPDQG WR DSSO\�

1RQH

6HW� 287387��7(/(&20�7(50,1$725 %$/$1&('

4XHU\� 287387��7(/(&20�7(50,1$725"

5HVSRQVH� %$/$1&('

6285FH�'$7$�7(/HFRP�6285FH

6(16H�'$7$�7(/HFRP�75,%XWDU\�'523

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

287387� 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW WKH FKDUDFWHULVWLFV RI

WKH WUDQVPLWWHG RU GURSSHG �� 0E�V RU ��� 0E�V WULEXWDU\ VLJQDO�

7(/HFRP

5$7(

287387�

&2'(

)LJXUH �ï��� 287387� VXEV\VWHP

287387��7(/HFRP�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH �� 0E�V� �� 0E�V RU ��� 0E�V WULEXWDU\ RXWSXW

UDWH�

287387��7(/HFRP�5$7( �WULE� RXWSXW UDWH!

287387��7(/HFRP�5$7("

�WULE� RXWSXW UDWH! �GLVFUHWH� 'HVFULSWLRQ

0�� ������ 0E�V �GHIDXOW�

0��� ������� 0E�V

0�� �� 0E�V 7; OLQH UDWH

1RQH

1RQH

6HW� 287387��7(/(&20�5$7( 0��

4XHU\� 287387��7(/(&20�5$7("

5HVSRQVH� 0��

6285FH�'$7$�7(/HFRP�6285FH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

287387��7(/HFRP�&2'(

6HOHFW $0, RU +'%� HQFRGLQJ IRU WKH OLQH LQSXW� +'%� LV WKH GHIDXOW YDOXH�

6HOHFW %�=6 HQFRGLQJ IRU �� 0E�V�

287387��7(/HFRP�&2'( �VLJQDO HQFRGLQJ!

287387��7(/HFRP�&2'("

�VLJQDO HQFRGLQJ! �GLVFUHWH� 'HVFULSWLRQ

+'%� 6HW WUDQVPLWWHG HQFRGLQJ WR +'%� �GHIDXOW�

$0, 6HW WUDQVPLWWHG H[SHFWHG HQFRGLQJ WR $0,

%�=6 6HW WUDQVPLWWHG H[SHFWHG HQFRGLQJ WR E�]V �IRU
�� 0E�V RQO\�

1RQH

1RQH

6HW� 287387��7(/HFRP�&2'( $0,

4XHU\� 287387��7(/(FRP�&2'("

5HVSRQVH� $0,

6285FH�'$7$�7(/HFRP�6285FH

6(16(�'$7$�7(/HFRP�75,%XWDU\�'523

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�&/2&N 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO WKH WUDQVPLWWHU

FORFN� <RX PXVW VHW WKH 6285FH�'$7$�7(/HFRP�32,1WHU�02'( FRPPDQG WR

)2))VHW IRU DQ\ RI WKH 6285FH�&/2&N VXEV\VWHP FRPPDQGV WR EH YDOLG�

)LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

6285FH

&/2&N

2))6HW6285FH 67$7XV"

02'( /9$/XH 39$/XH

)LJXUH �ï��� 6285FH�&/2&N VXEV\VWHP

7DEOH �ï� VKRZV WKH LQWHUDFWLRQ EHWZHHQ WKH PDMRU FRPPDQGV RI WKLV VXEV\VWHP�

5HIHU WR WKLV WDEOH WR VHH ZKLFK FRPELQDWLRQV RI FRPPDQGV DQG SDUDPHWHUV DUH

YDOLG�

7DEOH �ï�� ,QWHUDFWLRQ %HWZHHQ 6285FH�&/2&N &RPPDQGV

7R FRQWURO�
6HW 6285FH�&/2&N�
6285FH WR�

6HW 6285FH�&/2&N�
2))6HW�02'( WR�

6HW 6285FH�&/2&N�
2))6HW�/9$/XH WR�

6HW 6285FH�&/2&N�
2))6HW�39$/XH WR�

3RLQWHU PRYHPHQWV ,17HUQDO� (�0%� RU 5(�
&RYHUHG

32,1WHUV 6HW WR �� QR FKDQJHV
DOORZHG

$Q\ YDOXH IURP
ï��� SSP WR ���� SSP
LQ LQFUHPHQWV RI ��� SSP

/LQH RIIVHW� QR SRLQWHUV ,17HUQDO RU 5(&RYHUHG /2))VHW 6'+ UDWHV� ï��� SSP WR
���� SSP

� 0E�V UDWH� ï�� SSP WR
��� SSP

�� 0E�V UDWH� ï��� SSP
WR ���� SSP

��� 0E�V UDWH� ï��� SSP
WR ���� SSP

$OO UDQJHV LQ LQFUHPHQWV
RI ��� SSP

$XWRPDWLFDOO\ VHW WR WKH
VDPH YDOXH DV /9$/XH�
\RX FDQ QRW GLUHFWO\
FKDQJH 39$/XH



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�&/2&N�6285FH

7KLV FRPPDQG VHWV RU TXHULHV WKH WUDQVPLWWHU FORFN VRXUFH� 7KH 23& ELW LQ WKH

6WDQGDUG (YHQW 6WDWXV 5HJLVWHU LV VHW ZKHQ WKLV FRPPDQG KDV FRPSOHWHG

H[HFXWLRQ�

6285FH�&/2&N�6285FH �FORFN VRXUFH!

6285FH�&/2&N�6285FH"

�FORFN VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

,17HUQDO ,QWHUQDO FORFN �GHIDXOW�

(�0% ([WHUQDO � 0E

5(&RYHUHG 5HFRYHUHG IURP WKH UHFHLYHG VLJQDO

7(;7HUQDO 7ULEXWDU\ H[WHUQDO FORFN �$GG�'URS 7HVW 2SWLRQ
2QO\�

5(&RYHUHG LV QRW DOORZHG LI \RX DUH VHW XS WR UHFHLYH D WULEXWDU\ VLJQDO DW WKH
VDPH WLPH \RX DUH VHW XS WR WUDQVPLW D 6'+ VLJQDO�

1RQH

6HW� 6285&(�&/2&.�6285&( ,17(51$/

4XHU\� 6285&(�&/2&.�6285&("

5HVSRQVH� ,17(51$/

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�&/2&N�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWXV RI WKH FORFN SKDVH ORFNHG ORRS� 8VH WKLV TXHU\ WR
GHWHUPLQH LI \RX KDYH D ORFN RQ DQ H[WHUQDO FORFN VRXUFH RU DIWHU \RX FKDQJH WKH
FORFN VRXUFH�

6285FH�&/2&N�67$7XV"

�FORFN VWDWXV! �ERROHDQ� 'HVFULSWLRQ

� 8QORFNHG

� /RFNHG

1RQH

1RQH

4XHU\� 6285&(�&/2&.�67$786"

5HVSRQVH� �

6285&H�&/2&N�2))6HW�02'(

6285FH�&/2&N�2))6HW�02'(

7KLV FRPPDQG VHWV RU TXHULHV WKH FORFN RIIVHW PRGH DQG GHWHUPLQHV KRZ WKH
FRPPDQGV 6285FH�&/2&N�2))6HW�02'(�/9$/XH DQG
6285FH�&/2&N�2))6HW�02'(�39$/XH LQWHUDFW� :KHQ \RX VHQG WKH
6285FH�&/2&N�2))6HW�02'( FRPPDQG� WKH YDOXHV RI /9$/XH DQG 39$/XH
DUH UHVHW WR � ZKLFK PLJKW FUHDWH D GLVFRQWLQXLW\ LQ WKH RXWSXW VLJQDO IRU D EULHI
WLPH� 7KHQ \RX FDQ FKDQJH /9$/XH DQG 39$/XH WR YDOLG YDOXHV �7DEOH �ï� RQ
SDJH �ï�� GHVFULEHV WKH LQWHUDFWLRQ EHWZHHQ WKH PDMRU 6285FH�&/2&N
FRPPDQGV��

6285FH�&/2&N�2))6HW�02'( �FORFN RIIVHW PRGH!

6285FH�&/2&N�2))6HW�02'("

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�FORFN RIIVHW PRGH!
�GLVFUHWH� 'HVFULSWLRQ

/2))VHW 6SHFLILHG RIIVHW DIIHFWV 621(7�6'+ OLQH UDWH� FKDQJLQJ WKH RXWSXW
IUHTXHQF\ DQG NHHSLQJ WKH UHODWLRQVKLS RI SD\ORDG WR OLQH UDWH
FRQVWDQW�

32,1WHUV 6SHFLILHG RIIVHW DIIHFWV SD\ORDG RQO\� /LQH UDWH LV IL[HG DW QRPLQDO�
SD\ORDG RIIVHW LV DFFRPRGDWHG ZLWK $8 SRLQWHU PRYHPHQWV�

6285FH�'$7$�32,1WHU�02'H PXVW EH VHW WR )2))VHW IRU WKLV
IXQFWLRQ WR ZRUN�

0$33LQJ 6SHFLILHG RIIVHW DIIHFWV WKH WULEXWDU\ FORFN RQO\� 7KH RIIVHW UHVXOWV
LQ ELW VWXIILQJ DW WKH WULEXWDU\ OHYHO� DQG QR SRLQWHU PRYHPHQWV
RFFXU�

7KLV FORFN PRGH XVHV D GLIIHUHQW DVVLJQPHQW RI FORFN UHVRXUFHV WR
V\VWHP FORFNV� 'LVUXSWLRQV LQ WKH RXWSXW VLJQDO PD\ RFFXU ZKHQ
VZLWFKLQJ WR RU IURP WKLV RIIVHW PRGH�

,I 6285FH�'$7$�2))6HW�02'H LV VHW WR 0$33LQJ� WKH
SURJUDPPHG WULEXWDU\ FORFN RIIHVW LV DSSOLHG DQG UHPDLQV DSSOLHG
ZKLOH SRLQWHU VHTXHQFHV DUH DFWLYH�

32,1WHUV LV YDOLG RQO\ IRU 6'+ UDWHV DQG ZKHQ 6285FH�&/2&N�
6285FH LV VHW WR ,17HUQDO� (�0%� RU 5(&RYHUHG�

/2))VHW LV YDOLG RQO\ ZKHQ 6285FH�&/2&N�6285FH LV VHW WR ,17HUQDO�
(�0%� RU 5(&RYHUHG� /2))VHW GRHV QRW DSSO\ ZKHQ WUDQVPLWWLQJ D WULEXWDU\
VLJQDO ZKLOH XVLQJ D 5(&RYHUHG FORFN VRXUFH�

1RQH

6HW� 6285&(�&/2&.�2))6(7�02'( /2))6(7

4XHU\� 6285&(�&/2&.�2))6(7�02'("

5HVSRQVH� 32,17(56

6285FH�&/2&N�2))6HW�/9$/XH
6285FH�&/2&N�2))6HW�39$/XH

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�&/2&N�2))6HW�/9$/XH

7KLV FRPPDQG VHWV RU TXHULHV WKH OLQH FORFN RIIVHW YDOXH LQ SSP �SDUWV SHU
PLOOLRQ��

6285FH�&/2&N�2))6HW�/9$/XH �OLQH FORFN RIIVHW!

6285FH�&/2&N�2))6HW�/9$/XH"

�OLQH FORFN RIIVHW! �15��QXPHULF� 'HVFULSWLRQ

6'+ UDWHV� ï��� SSP WR ���� SSP

� 0E�V UDWH� ï�� SSP WR ��� SSP

�� 0E�V UDWH� ï��� SSP WR ���� SSP

��� 0E�V UDWH� ï��� SSP WR ���� SSP

$OO UDQJHV LQ LQFUHPHQWV RI ��� SSP

7KH OLQH FORFN RIIVHW LV VHW WR WKLV YDOXH
�GHIDXOW  ��

7KLV FRPPDQG DSSOLHV RQO\ ZKHQ 6285FH�&/2&.�6285FH LV VHW WR ,17HUQDO
RU 5(&RYHUHG DQG 6285FH�&/2&N�2))6HW�02'( LV VHW WR /2))VHW�

���� ´6HWWLQJV FRQIOLFW� )UHTXHQF\ RIIVHW GLVDEOHG ZLWK FXUUHQW WUDQVPLW FORFNµ

6HW� 6285&(�&/2&.�2))6(7�/9$/8( ��

4XHU\� 6285&(�&/2&.�2))6(7�/9$/8("

5HVSRQVH� ����

6285FH�&/2&N�2))6HW�02'(

6285FH�&/2&N�2))6HW�39$/XH

7KLV FRPPDQG VHWV RU TXHULHV WKH SD\ORDG FORFN RIIVHW YDOXH LQ SSP �SDUWV SHU
PLOOLRQ��

6285FH�&/2&N�2))6HW�39$/XH �SD\ORDG FORFN RIIVHW!

6285FH�&/2&N�2))6HW�39$/XH"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�SD\ORDG FORFN RIIVHW! �15��QXPHULF� 'HVFULSWLRQ

$Q\ GHFLPDO QXPEHU LQ WKH UDQJH ï��� SSP WR
���� SSP LQ LQFUHPHQWV RI ��� SSP

7KH SD\ORDG FORFN RIIVHW LV VHW WR WKLV YDOXH
�GHIDXOW  ��

7KLV FRPPDQG LV YDOLG RQO\ ZKHQ 6285FH�&/2&N�2))6HW�02'( LV VHW WR
32,1WHUV DQG ZKHQ WUDQVPLWWLQJ RU UHFHLYLQJ D 6'+ VLJQDO�

1RQH

6HW� 6285&(�&/2&.�2))6(7�39$/8( ��

4XHU\� 6285&(�&/2&.�2))6(7�39$/8("

5HVSRQVH� ����

6285FH�&/2&N�2))6HW�02'(
6285FH�&/2&N�2))6HW�/9$/XH

6285FH�'$7$�7(/HFRP 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW XS WKH VWUXFWXUH RI WKH

VLJQDO WR EH WUDQVPLWWHG IRU ERWK DFWLYH DQG LQDFWLYH FKDQQHOV� )LJXUH �ï�� VKRZV

WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

'$7$

7(/HFRP

6758FWXUH6285FH

6285FH

3$</RDG&+$1QHO

0$33LQJ 3$77HUQ

8%<7H

35%6

6(&7LRQ

75$&H

,19HUW

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP VXEV\VWHP

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�6285FH

7KLV FRPPDQG VHWV RU TXHULHV WKH RXWSXW VLJQDO VRXUFH�

6285FH�'$7$�7(/HFRP�6285FH �VRXUFH!

6285FH�'$7$�7(/HFRP�6285FH"

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

287387� $OO 6'+ UDWHV� QRUPDO PRGH �GHIDXOW�

287387� � 0E�V WULEXWDU\ VLJQDO �$GG�'URS 7HVW 2SWLRQ
2QO\�

287387� �� 0E�V RU ��� 0E�V WULEXWDU\ VLJQDO �$GG�'URS
7HVW 2SWLRQ 2QO\�

,1387� 7KURXJK PRGH

1RQH

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW WULEXWDU\ RSWLRQµ

6HW� 6285&(�'$7$�7(/(&20�6285&( 287387�

4XHU\� 6285&(�'$7$�7(/(&20�6285&("

5HVSRQVH� 287387�

287387��7(/HFRP�5$7(

6285FH�'$7$�7(/HFRP�6758FWXUH

7KLV FRPPDQG VHWV RU TXHULHV WKH VWUXFWXUH RI D VLJQDO�

6285FH�'$7$�7(/HFRP�6758FWXUH �RXWSXW VWUXFWXUH!

6285FH�'$7$�7(/HFRP�6758FWXUH"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�RXWSXW VWUXFWXUH! �GLVFUHWH� 'HVFULSWLRQ

$8� $8�� VWUXFWXUH �670� RQO\�

$8� $8�� VWUXFWXUH �GHIDXOW� �670� DQG 670�
RQO\�

$8�� LV RQO\ DYDLODEOH IRU WKH 670�� UDWH�

1RQH

6HW� 6285&(�'$7$�7(/(&20�6758&785( $8�

4XHU\� 6285&(�'$7$�7(/(&20�6758&785("

5HVSRQVH� $8�

287387��7(/HFRP�5$7(

6285FH�'$7$�7(/HFRP�&+$1QHO

7KLV FRPPDQG VHWV RU TXHULHV WKH DFWLYH FKDQQHO�

6285FH�'$7$�7(/HFRP�&+$1QHO �FKDQQHO!

6285FH�'$7$�7(/HFRP�&+$1QHO"

�FKDQQHO! �15��QXPHULF� 'HVFULSWLRQ

� 670� RU 670�� UDWH �GHIDXOW�

� WR � 670�� UDWH

287387��7(/HFRP�5$7( PXVW EH VHW WR 670� LI \RX FKRRVH D FKDQQHO YDOXH

JUHDWHU WKDQ RQH�

���� ´6HWWLQJV FRQIOLFW� 2QO\ RQH FKDQQHO LV DYDLODEOHµ

���� ´([HFXWLRQ ZDUQLQJ� 1XPHULF YDOXH JUHDWHU WKDQ PD[LPXP OLPLWµ

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6HW� 6285&(�'$7$�7(/(&20�&+$11(/ �

4XHU\� 6285&(�'$7$�7(/(&20�&+$11(/"

5HVSRQVH� �

287387��7(/HFRP�5$7(

6285FH�'$7$�7(/HFRP�6758FWXUH

6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ

7KLV FRPPDQG VHWV RU TXHULHV WKH SD\ORDG PDSSLQJ� 7KH SDUDPHWHU FKDQJHV WKH

YDOXH LQ WKH &� E\WH DQG ILOOV WKH $8 ZLWK WKH SDWWHUQ VHOHFWHG E\ WKH

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ FRPPDQG� 2U� WKH $8 FDQ EH

ILOOHG ZLWK D WULEXWDU\ SD\ORDG�

6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ �PDSSLQJ!

6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ"

�PDSSLQJ! �GLVFUHWH� 'HVFULSWLRQ

(48LSSHG &� 3DWK 2YHUKHDG E\WH LV VHW WR �� �GHIDXOW�

81(4XLSSHG &� 3DWK 2YHUKHDG E\WH LV VHW WR ��

75,%XWDU\ $OORZV WULEXWDU\ SD\ORDG PDSSLQJ �$GG�'URS
7HVW 2SWLRQ 2QO\�

6HOHFW (48LSSHG RU 81(4XLSSHG WR XVH WKH 6285FH�'$7$�3$</RDG�3$77HUQ

FRPPDQG� 75,%XWDU\ LV LQYDOLG IRU DQ $8�� VWUXFWXUH�

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW WULEXWDU\ RSWLRQµ

6HW� 6285&(�'$7$�7(/(&20�3$</2$'�0$33,1* (48,33('

4XHU\� 6285&(�'$7$�7(/(&20�3$</2$'�0$33,1*"

5HVSRQVH� (48,33('

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ

7KLV FRPPDQG VHWV RU TXHULHV WKH WHVW SDWWHUQ WR EH SODFHG LQ WKH SD\ORDG RI WKH

DFWLYH FKDQQHO�

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ �SDWWHUQ!

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ"

�SDWWHUQ! �GLVFUHWH� 'HVFULSWLRQ

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH SD\ORDG �GHIDXOW�

35%6� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
��ï� LV SODFHG LQ WKH SD\ORDG

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH SD\ORDG

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH SD\ORDG

$=(52V $OO ]HURV DUH SODFHG LQ WKH SD\ORDG

$21(V $OO RQHV DUH SODFHG LQ WKH SD\ORDG

8%<7H $ XVHU�GHILQHG E\WH LV SODFHG LQ WKH SD\ORDG

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�3$</2$'�3$77(51 35%6��

4XHU\� 6285&(�'$7$�7(/(&20�3$</2$'�3$77(51"

5HVSRQVH� 35%6��

6285FH�'$7$�7(/HFRP�3$</RDG

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H

7KLV FRPPDQG VHWV RU TXHULHV WKH LQWHUQDOO\ JHQHUDWHG SD\ORDG IL[HG SDWWHUQ�

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H �IL[HG SDWWHUQ!

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H"

�IL[HG SDWWHUQ! �15��QXPHULF�� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ���
�KH[DGHFLPDO �� WR ))�

7KH SD\ORDG SDWWHUQ LV VHW WR WKLV YDOXH
�GHIDXOW  ��

� $ KH[DGHFLPDO YDOXH LV DOVR DFFHSWDEOH�

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ PXVW EH VHW WR 8%<7( IRU WKLV

FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�3$</2$'�3$77(51�8%<7( ���

4XHU\� 6285&(�'$7$�7(/(&20�3$</2$'�3$77(51�8%<7("

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ

6285FH�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW

7KLV FRPPDQG VHWV ZKHWKHU WKH 7; SDWWHUQ LV QRUPDO RU LQYHUWHG�

6285FH�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW �VWDWH!

6WDWH 'HVFULSWLRQ

21 ,QYHUWV WKH SUHYLRXVO\ VHOHFWHG SDWWHUQ

2)) 3DWWHUQ LQYHUW LV RII

6285FH�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW 21

6(16H�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�6(&7LRQ�75$&H�02'(

7KLV FRPPDQG VHWV WKH PRGH WR -� RU &� IRU 6HFWLRQ 7UDFH�

6285FH�'$7$�7(/HFRP�6(&7LRQ�75$&H�02'( �PRGH!

6WDWH 'HVFULSWLRQ

-� 6HWV -� E\WH WR EH D WUDFH VWULQJ

&� 6HWV -� E\WH WR D XVHUïSURJUDPPDEOH �ïELW
YDOXH

6285FH�'$7$�7(/HFRP�6(&7LRQ�75$&H�02'( -�

1RQH

6\QWD[

3DUDPHWHUV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW XS WKH WUDQVSRUW

RYHUKHDG DQG SDWK RYHUKHDG� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV

VXEV\VWHP�

'$7$

7(/HFRP

29(5KHDG

6285FH

329HUKHDG

35(6HW '$7$ ,16HUW 75$&H35(6HW '$7$ $//'$7$ ,16HUW $36

)250$7

35%6

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG VXEV\VWHP

)LJXUH �ï�� OLVWV WKH E\WHV LQ WKH 7UDQVSRUW DQG 3DWK 2YHUKHDG DQG WKH YDOXH RI

HDFK E\WH DIWHU D 
567 FRPPDQG LV VHQW RU D UDWH FKDQJH RFFXUV� $V VKRZQ LQ

)LJXUH �ï��� HDFK ER[ FDQ FRQWDLQ DV PDQ\ DV WKUHH QXPEHUV� WKH RYHUKHDG E\WH

QDPH LQ WKH XSSHU OHIW FRUQHU� WKH KH[DGHFLPDO YDOXH RI WKH E\WH DW WKH ERWWRP�

DQG D FLUFOHG QXPEHU LQ WKH XSSHU ULJKW FRUQHU� 0RUH LQIRUPDWLRQ DERXW WKHVH

FLUFOHG QXPEHUV LV VKRZQ LQ WKH OHJHQG� *HQHUDO LQIRUPDWLRQ LV OLVWHG EHORZ WKH

WDEOH LQ 1RWHV� &76 ���

)�

$�

2YHUKHDG %\WH 6HH /HJHQG IRU $GGLWLRQDO ,QIRUPDWLRQ

+H[DGHFLPDO YDOXH DIWHU D 
567 RU
6285FH�'$7$�7(/HFRP�29(5KHDG�
35(6HW FRPPDQG LV VHQW� RU ZKHQ D
UDWH FKDQJH RFFXUV

�

)LJXUH �ï��� +RZ WR UHDG WKH RYHUKHDG GHIDXOW YDOXHV WDEOH



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

��

-� �

+:

%�

��

&� �

��

*�

��

)�

��

+�

��

)�

��

.�

��

1�

/HJHQG

&� LQ 670�� LQGLFDWHV WKH RUGHU RI DSSHDUDQFH RI WKH 670��
ZLWKLQ WKH 670�� IUDPH� �6'+ RQO\�

'HIDXOW SRLQWHU YDOXH IRU +� DQG +� LV KH[DGHFLPDO ��$�

7KH V�ELWV RI +� DUH VHW WR ��� 7KH Q�ELWV RI +� DUH VHW WR �����

7KH GHIDXOW IRU +� LV ���������

7KH GHIDXOW IRU +� LV ���������

7KH WKLUG 0� RI DQ 670��FDQ EH VHW E\ KDUGZDUH /LQH )(%(

�GHWHUPLQHG E\ HUURU UDWH DQG W\SH��

7KH GHIDXOW IRU -� LV �� QXOOV�

7KH &� YDOXH LV VHW E\ PDSSLQJ�

1RWHV

1 $OO YDOXHV DUH LQ KH[DGHFLPDO�

1 ´18µ LQGLFDWHV D 1DWLRQDO 8VH %\WH�

1 ´ïµ LQGLFDWHV DQ XQQDPHG E\WH�

1 ´+:µ LQGLFDWHV WKDW WKH KH[DGHFLPDO

YDOXH LV GHWHUPLQHG G\QDPLFDOO\ E\ WKH

KDUGZDUH�

1 7KH RIIVHW YDOXH DW WKH ERWWRP RI HDFK

FROXPQ LV XVHG ZLWK WKH 6285FH�'$7$�

7(/HFRP�29(5KHDG�'$7$ DQG 6(16H�

'$7$�7(/HFRP�29(5KHDG�'$7$

FRPPDQGV �FRQFDWHQDWHG VWUXFWXUHV

RQO\��

1 )RU PXOWLSOH[HG VLJQDOV� DOO E\WHV H[FHSW

%�� &�� DQG SRVVLEO\ 0� DUH GXSOLFDWHG�

1 2QO\ RQH SDWK RYHUKHDG H[LVWV IRU DOO

6'+ UDWHV�

1 :KHQ D UDWH FKDQJH RFFXUV� WKH RYHU�
KHDG ZLOO EH UHVHW WR WKH DERYH GHIDXOW

YDOXHV�
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2QO\ WKH %� E\WH LQ WKH ILUVW FKDQQHO ZLOO EH VHW E\ WKH KDUGZDUH�

WKH UHVW ZLOO EH VHW WR ��

&RQWUROOHG E\ LQMHFWLQJ 3DWK )(%(V�

�

�

�

�

)LJXUH �ï��� 6'+ 2YHUKHDG 'HIDXOW 9DOXHV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�29(5KHDG�35(6HW

7KLV FRPPDQG UHVHWV WKH HQWLUH RYHUKHDG WR WKH GHIDXOW �VHH )LJXUH �ï�� RQ
SDJH �ï�� IRU WKH GHIDXOW YDOXHV��

6285FH�'$7$�7(/HFRP�29(5KHDG�35(6HW

1RQH

1RQH

1RQH

6285&(�'$7$�7(/(&20�29(5+($'�35(6(7

6285FH�'$7$�7(/HFRP�29(5KHDG�'$7$

6285FH�'$7$�7(/HFRP�29(5KHDG�'$7$

7KLV FRPPDQG VHWV RU TXHULHV WKH E\WHV LQ WKH WUDQVSRUW RYHUKHDG� %\WHV %�� %��
%�� +�� +�� DQG +� DUH QRW DFFHVVLEOH EHFDXVH WKH\ DUH FRQWUROOHG GLUHFWO\ E\ WKH
KDUGZDUH�

8VH �FKDQQHO!� �E\WH!� DQG �RIIVHW! WR DGGUHVV DOO QDPHG DQG XQQDPHG E\WHV LQ
WKH FRQFDWHQDWHG VWUXFWXUHV�

8VH WKH �RIIVHW! SDUDPHWHU WR VHW XQQDPHG RU DPELJXRXV E\WHV LQ FRQFDWHQDWHG
VWUXFWXUHV �670���� 6HH )LJXUH �ï�� IRU WKH RIIVHW YDOXHV�

6285FH�'$7$�7(/HFRP�29(5KHDG�'$7$ �FKDQQHO!��E\WH!��RIIVHW!�

�YDOXH!

6285FH�'$7$�7(/HFRP�29(5KHDG�'$7$" �FKDQQHO!��E\WH!��RIIVHW!

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�FKDQQHO! �15��QXPHULF� GHVFULSWLRQ

� 5DWH LV 670�� RU 670��

� WR � 5DWH LV 670��

�E\WH! �GLVFUHWH� GHVFULSWLRQ

$�� $�� &�� (�� )�� '�� '�� '�� .�� .�� '��
'�� '�� '�� '�� '�� '��� '��� '��� 6�� 0��
(�

2QO\ WKH E\WHV OLVWHG DUH DYDLODEOH IRU VHOHFWLRQ

�RIIVHW! �15��QXPHULF� GHVFULSWLRQ

� WR � 6HH WKH SUHYLRXV WDEOH OLVWLQJ WKH E\WHV LQ WKH
7UDQVSRUW DQG 3DWK 2YHUKHDG� 670ï�� 670ï�

�YDOXH! �15��QXPHULF�� GHVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ��� �KH[DGHFLPDO
�� WR ))�

7KH E\WH LV VHW WR WKLV YDOXH

� $ KH[DGHFLPDO YDOXH LV DOVR DFFHSWDEOH�

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�29(5+($'�'$7$ ��'�����+��

6HWV WKH '� E\WH LQ WKH IRXUWK FKDQQHO� RIIVHW FROXPQ RI DQ 670�� VLJQDO WR

KH[DGHFLPDO ���

4XHU\� 6285&(�'$7$�7(/(&20�29(5+($'�'$7$" ��&���

5HVSRQVH� ���

1RQH

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�29(5KHDG�$//'DWD

7KH FRPPDQG IRUP VHWV DOO RYHUKHDG E\WHV DW RQH WLPH�

7KLV TXHU\ IRUP UHWXUQV RYHUKHDG GDWD LQ D FRPPDQG IRUP WKDW FDQ EH XVHG WR VHW

WKH DYDLODEOH RYHUKHDG E\WHV� 2QH FRPPDQG ZLWK �� SDUDPHWHUV LV SURGXFHG� 7KH

ILUVW WZR SDUDPHWHUV LQGLFDWH FKDQQHO DQG RIIVHW� 7KH UHPDLQLQJ �� SDUDPHWHUV

DUH WKH GDWD YDOXHV IRU WKH RYHUKHDG E\WHV LQ GHFLPDO QXPEHU IRUP�

6285FH�'$7$�7(/HFRP�29(5KHDG�$//'$7$ �FKDQQHO!��RIIVHW!��$�!�

�$�!��&�!��(�!��)�!��'�!��'�!��'�!��.�!��.�!��'�!��'�!��'�!��'�!�

�'�!��'�!��'��!��'��!��'��!��6�!��0�!��(�!

6285FH�'$7$�7(/HFRP�29(5KHDG�$//'DWD" �FKDQQHO!��RIIVHW!

�FKDQQHO! �15��QXPHULF� GHVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR�� 7KLV YDOXH LQGLFDWHV WKH GHVLUHG FKDQQHO
VHWWLQJ

�RIIVHW! �15��QXPHULF� GHVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR � 7KLV YDOXH LQGLFDWHV WKH GHVLUHG RIIVHW

�$�!��$�!��&�!��%�!��(�!��)�!��'�!�
�'�!��'�!��+�!��+�!��+�!��%�!��.�!�
�.�!��'�!��'�!��'�!��'�!��'�!��'�!�
�'��!��'��!��'��!��6�!��0�!��(�!
�15��QXPHULF�� GHVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ��� IRU HDFK
SDUDPHWHU �KH[DGHFLPDO �� WR ))�

7KHVH YDOXHV LQGLFDWH WKH GHVLUHG VHWWLQJ IRU
HDFK RYHUKHDG E\WH

� $ KH[DGHFLPDO YDOXH LV DOVR DFFHSWDEOH�

�FKDQQHO! DQG �RIIVHW! PXVW EH FRPSDWLEOH ZLWK WKH FXUUHQW UDWH DQG VWUXFWXUH

VHWWLQJV�

���� ´6HWWLQJV FRQIOLFW� 3DUDPHWHU RXW RI UDQJHµ

���� ´4XHU\ QRW DOORZHGµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6285&(�'$7$�7(/(&20�29(5�$//'$7$

����������������������������

�����������������������

7KH DERYH H[DPSOH VHWV WKH $� E\WH WR ��� WKH $� E\WH WR ���� WKH &� E\WH WR ��

WKH (� E\WH WR ��� DQG WKH UHVW RI WKH E\WHV WR � IRU FKDQQHO ��

4XHU\� 6285&(�'$7$�7(/(&20�29(5+($'�$//'$7$" ���

5HVSRQVH� 6285&(�'$7$�7(/(&20�29(5+($'�$//'$7$ �� �� ��� ���� ��

�� ��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�

6285FH�'$7$�7(/HFRP�29(5KHDG�'$7$

6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW

7KLV FRPPDQG VHWV RU TXHULHV WKH LQVHUWLRQ RI GDWD LQWR WKH RYHUKHDG IURP DQ

H[WHUQDO SURWRFRO DQDO\]HU LQWR WKH VSHFLILF RYHUKHDG E\WHV�

6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW �LQVHUW!

6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW"

�LQVHUW! �GLVFUHWH� GHVFULSWLRQ

121( 2II �GHIDXOW�

6'&& 56 '&& �'�ï'��

/'&& 06 '&& �'�ï'���

)� )� E\WH

<RX FDQ LQVHUW GDWD LQWR WKH RYHUKHDG RU WKH SDWK RYHUKHDG E\ XVLQJ WKH

6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW DQG 6285FH�'$7$�

7(/HFRP�329HUKHDG�,16HUW FRPPDQGV� 7KH ODVW FRPPDQG VHQW DSSOLHV�

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6HW� 6285&(�'$7$�7(/(&20�29(5+($'�,16(57 6'&&

4XHU\� 6285&(�'$7$�7(/(&20�29(5+($'�,16(57"

5HVSRQVH� )�

1RQH

6285FH�'$7$�7(/HFRP�29(5KHDG�$36

7KLV FRPPDQG VHWV RU TXHULHV WKH .� DQG .� E\WHV LQ WKH VDPH WUDQVPLW IUDPH�

8VH WKH 6(16H�'$7$�7(/HFRP�29(5KHDG�'$7$" TXHU\ WR ILQG RXW WKH YDOXH

RI WKH .� DQG .� E\WHV LQ WKH UHFHLYHG VLJQDO�

6285FH�'$7$�7(/HFRP�29(5KHDG�$36 �$36 YDOXH!

6285FH�'$7$�7(/HFRP�29(5KHDG�$36"

�$36 YDOXH! �15��QXPHULF�� GHVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �����
�KH[DGHFLPDO � WR ))))�

7KH ���ELW YDOXH RI WKH .� DQG .� 063 E\WHV

� $ KH[DGHFLPDO YDOXH LV DOVR DFFHSWDEOH�

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�29(5+($'�$36 �+))))

7KH DERYH H[DPSOH VHWV ERWK .� DQG .� E\WHV WR WKH PD[LPXP YDOXH
�ELQDU\ ������������������

6HW� 6285&(�'$7$�7(/(&20�29(5+($'�$36 �+))��

7KH DERYH H[DPSOH VHWV WKH .� E\WH WR WKH PD[LPXP YDOXH �ELQDU\ ���������
DQG WKH .� E\WH WR � �ELQDU\ ����������

4XHU\� 6285&(�'$7$�7(/(&20�29(5+($'�$36"

5HVSRQVH� �����

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�29(5KHDG�35%6 �E\WH QDPH! �SDWWHUQ! �VWDWH!

7KLV FRPPDQG VHWV WKH DFWLYH 35%6 WHVW E\WH QDPH� VHWV WKH DFWLYH 35%6 WHVW
SDWWHUQ� DQG VHWV ZKHWKHU WKH 7;HG SDWWHUQ LV QRUPDO RU LQYHUWHG

6285FH�'$7$�7(/HFRP�29(5KHDG�35%6 �E\WH QDPH! �SDWWHUQ! �VWDWH!

E\WH QDPH 'HVFULSWLRQ

(� (� E\WH

(� (� E\WH

)� )� E\WH

SDWWHUQ 'HVFULSWLRQ

35%6�� $ SVHXGRïUDQGRP ELQDU\ VHTXHQFH RI OHQJWK
�A��

35%6�� $ SVHXGRïUDQGRP ELQDU\ VHTXHQFH RI OHQJWK
�A��

35%6�� $ SVHXGRïUDQGRP ELQDU\ VHTXHQFH RI OHQJWK
�A��

VWDWH 'HVFULSWLRQ

21 ,QYHUWV WKH SUHYLRXVO\ VHOHFWHG SDWWHUQ

2)) 3DWWHUQ LQYHUW LV RII

1RQH

6285FH�'$7$�7(/HFRP�29(5KHDG�35%6 )�� 35%6��� 21

1RQH

6\QWD[

3DUDPHWHUV

3DUDPHWHUV

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�329HUKHDG�35(6HW

7KLV FRPPDQG UHVHWV WKH SDWK RYHUKHDG WR WKH GHIDXOW �VHH )LJXUH �ï�� RQ
SDJH �ï�� IRU WKH GHIDXOW YDOXHV��

6285FH�'$7$�7(/HFRP�329HUKHDG�35(6HW

1RQH

1RQH

1RQH

6285&(�'$7$�7(/(&20�329(5+($'�35(6(7

6285FH�'$7$�7(/HFRP�329HUKHDG�'$7$

6285FH�'$7$�7(/HFRP�329HUKHDG�'$7$

7KLV FRPPDQG VHWV RU TXHULHV WKH E\WHV LQ WKH SDWK RYHUKHDG�

6285FH�'$7$�7(/HFRP�329HUKHDG�'$7$ �E\WH!��YDOXH!

6285FH�'$7$�7(/HFRP�329HUKHDG�'$7$" �E\WH!

�E\WH! �GLVFUHWH� GHVFULSWLRQ

&�� )�� )�� .�� 1� 2QO\ WKH E\WHV OLVWHG DUH DYDLODEOH IRU
VHOHFWLRQ�

�YDOXH! �15��QXPHULF�� GHVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ��� �KH[DGHFLPDO
�� WR ))�

7KH VHOHFWHG E\WH LV VHW WR WKLV YDOXH

� 7KH -� SDWK WUDFH RYHUKHDG E\WH LV FRQWUROOHG WKURXJK WKH 6285FH�'$7$�
7(/HFRP�329HUKHDG�75$&H FRPPDQG�

� $ KH[DGHFLPDO YDOXH LV DOVR DFFHSWDEOH�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7KLV FRPPDQG LV LJQRUHG LI 6285FH�'$7$�7(/HFRP�329HUKHDG�,16HUW LV VHW
WR )��

1RQH

6HW� 6285&(�'$7$�7(/(&20�329(5+($'�'$7$ &���+��

4XHU\� 6285&(�'$7$�7(/(&20�329(5+($'�'$7$" &�

5HVSRQVH� ���

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H
6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ �VHWV WKH &� E\WH�

6285FH�'$7$�7(/HFRP�329HUKHDG�,16HUW

7KLV FRPPDQG VHWV RU TXHULHV WKH SDWK RYHUKHDG GDWD IURP DQ H[WHUQDO SURWRFRO
DQDO\]HU LQWR WKH VSHFLILF RYHUKHDG E\WHV�

6285FH�'$7$�7(/HFRP�329HUKHDG�,16HUW �SDWK LQVHUW!

6285FH�'$7$�7(/HFRP�329HUKHDG�,16HUW"

�SDWK LQVHUW! �GLVFUHWH� GHVFULSWLRQ

121( 2II

)� )� E\WH

<RX FDQ LQVHUW GDWD LQWR WKH RYHUKHDG RU WKH SDWK RYHUKHDG E\ XVLQJ WKH
6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW DQG 6285FH�'$7$�
7(/HFRP�329HUKHDG�,16HUW FRPPDQGV� 7KH ODVW FRPPDQG VHQW DSSOLHV�

1RQH

6HW� 6285&(�'$7$�7(/(&20�329(5+($'�,16(57 )�

4XHU\� 6285&(�'$7$�7(/(&20�329(5+($'�,16(57"

5HVSRQVH� 121(

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H

7KLV FRPPDQG VHWV RU TXHULHV WKH SDWK WUDFH RYHUKHDG E\WHV WKDW DSSHDU LQ -� DV D
UHSHDWLQJ ���E\WH VHTXHQFH� 7KH VWULQJ PXVW QRW H[FHHG �� $6&,, FKDUDFWHUV LQ
OHQJWK� 8QSULQWDEOH FKDUDFWHUV ZLOO EH DFFHSWHG DQG LQVHUWHG GLUHFWO\�

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H �SDWK WUDFH!

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H"

�SDWK WUDFH! �VWULQJ� GHVFULSWLRQ

/HQJWK LV D PD[LPXP RI �� E\WHV� LI OHQJWK LV
OHVV WKDQ �� E\WHV� WKH EXIIHU LV SDGGHG ZLWK
QXOOV WR D OHQJWK RI �� E\WHV� WKH VWULQJ ZLOO EH
WHUPLQDWHG ZLWK D &5�/) �FDUULDJH UHWXUQ�OLQH
IHHG�

7KH -� E\WH LV VHW WR WKLV YDOXH �GHIDXOW LV
�� QXOO FKDUDFWHUV�

1RQH

���� ´7RR PXFK GDWD� 3DWK WUDFH VWULQJ WUXQFDWHGµ

6HW� 6285&(�'$7$�7(/(&20�329(5+($'�75$&( b7(67,1* � � � � ��

4XHU\� 6285&(�'$7$�7(/(&20�329(5+($'�75$&("

5HVSRQVH� �7+,6 ,6 $ 7(67�

6285FH�'$7$�7(/HFRP�329HUKHDG�'$7$"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H�)250$7

7KLV FRPPDQG VHWV WKH W\SH RI -� VWULQJ IRU $8ï1 -� WUDFH VWULQJV�

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H �IRUPDW!

IRUPDW GHVFULSWLRQ

/21* �� -� E\WH WUDFH

6+257 �� -� E\WH WUDFH

1RQH

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H�)250$7 /21*

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�)250$7

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�(55RU� $/$5P� DQG )$,/XUH 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO DEQRUPDO

FRQGLWLRQV VXFK DV HUURUV� DODUPV� DQG IDLOXUHV LQ WKH WUDQVPLWWHG VLJQDO�

)LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP� &76 ���

'$7$

7(/HFRP

(55RU

6285FH

)$,/XUH

7<3(

(1$%OH 7<3( 5$7( ,00HGLDWH

$/$5P

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP�(55RU� $/$5P� DQG )$,/XUH VXEV\VWHP

6285FH�'$7$�7(/HFRP�(55RU�(1$%OH

7KLV FRPPDQG VHWV RU TXHULHV RXWSXW VLJQDO HUURU LQVHUWLRQ�

6285FH�'$7$�7(/HFRP�(55RU�(1$%OH �HUURU UDWH VWDWH!

6285FH�'$7$�7(/HFRP�(55RU�(1$%OH"

�HUURU UDWH VWDWH! �ERROHDQ� 'HVFULSWLRQ

� RU 2)) (UURU UDWH GLVDEOHG �GHIDXOW�

� RU 21 (UURUV VSHFLILHG E\ UDWH

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�(5525�(1$%/( �

4XHU\� 6285&(�'$7$�7(/(&20�(5525�(1$%/("

5HVSRQVH� �

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�(55RU�5$7(
6285FH�'$7$�7(/HFRP�(55RU�02'(

6285FH�'$7$�7(/HFRP�(55RU�7<3(

7KLV FRPPDQG VHWV RU TXHULHV WKH HUURU W\SH�

6285FH�'$7$�7(/HFRP�(55RU�7<3( �HUURU W\SH!

6285FH�'$7$�7(/HFRP�(55RU�7<3("

�HUURU W\SH! �GLVFUHWH� 'HVFULSWLRQ

6&9 56 %� %,3 HUURU� %� ZLOO EH HUURUHG DFURVV DOO
ELWV �GHIDXOW�

/&9 06 %� %,3 HUURU� %� ZLOO EH HUURUHG DFURVV DOO
ELWV

3&9 3DWK %� %,3 HUURU� WKH DFWLYH FKDQQHO %� ZLOO
EH HUURUHG DFURVV DOO ELWV

3)(%H 3DWK )DU (QG %ORFN (UURU �SDWK )(%( DW
VSHFLILHG UDWH�� D YDOXH RI � LV LQVHUWHG LQ WKH
*� E\WH ZKHQ WKH 6285FH�'$7$�7(/HFRP�
(55RU�,00HGLDWH FRPPDQG LV JLYHQ

'$7$ 3D\ORDG GDWD ELW HUURU �SD\ORDG GDWD ZLOO EH
HUURUHG EXW %� ZLOO QRW�

75,%XWDU\ $OORZV VHOHFWLRQ RI WULEXWDU\ HUURUV �$GG�'URS
7HVW 2SWLRQ 2QO\�

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�(5525�7<3( 6&9

4XHU\� 6285&(�'$7$�7(/(&20�(5525�7<3("

5HVSRQVH� '$7$

6285FH�'$7$�7(/HFRP�(55RU�5$7(
6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�(55RU�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH HUURU UDWH� 5HVROXWLRQ LV OLPLWHG WR RQH GLJLW�
)RU H[DPSOH� �(��� �(��� DQG �(�� DUH YDOLG YDOXHV� ����(�� DQG ���(�� DUH QRW
YDOLG YDOXHV� ,QYDOLG HUURU UDWHV ZLOO EH FKDQJHG WR WKH QHDUHVW YDOLG YDOXH� )RU
H[DPSOH� ����(�� �WRR PDQ\ GLJLWV� ZLOO EH FKDQJHG WR �(��� �(��� �EHORZ
PLQLPXP� ZLOO EH FKDQJHG WR �(��� �PLQLPXP�� DQG � �DERYH PD[LPXP� ZLOO
EH FKDQJHG WR �(�� �PD[LPXP��

7R GLVDEOH HUURU JHQHUDWLRQ DW DQ\ VSHFLILHG UDWH� XVH WKH 6285FH�'$7$�
7(/HFRP�(55RU�(1$%OH 2)) FRPPDQG�

6285FH�'$7$�7(/HFRP�(55RU�5$7( �HUURU UDWH!

6285FH�'$7$�7(/HFRP�(55RU�5$7("

�VHH 7DEOHV �ï� DQG �ï�� IRU �HUURU UDWH! OLPLWV�

7DEOH �ï�� (UURU LQVHUWLRQ UDWH OLPLWV IRU 6285FH�'$7$�7(/HFRP�(55RU�5$7(

,I UDWH VHW WR�
,I HUURU W\SH VHW
WR 6&9

,I HUURU W\SH VHW
WR /&9

,I HUURU W\SH VHW
WR 3&9

,I HUURU W\SH VHW
WR 3)(%(

,I HUURU W\SH VHW
WR '$7$

670� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï�

670� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï�

670� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï�� WR �(ï�

7KH WDEOH OLVWV WKH PLQLPXP DQG PD[LPXP UDWHV�

$OO HUURU UDWHV DUH 15��QXPHULF�

7DEOH �ï��� (UURU LQVHUWLRQ UDWH OLPLWV IRU 6285FH�'$7$�7(/HFRP�(55RU�5$7(
�$GG�'URS 7HVW 2SWLRQ 2QO\�

,I UDWH VHW WR�
,I HUURU W\SH VHW
WR 78%,3

,I HUURU W\SH VHW
WR 78)(%(

,I HUURU W\SH VHW
WR &5&

,I HUURU W\SH VHW
WR )5$0(

,I HUURU W\SH VHW
WR '$7$

0� �(ï�� WR �(ï� �(ï�� WR �(ï� �(ï� WR �(ï� �(ï� WR �(ï� �(ï� WR �(ï�

0�� �(ï�� WR �(ï� �(ï�� WR �(ï� QRW DSSOLFDEOH �(ï� WR �(ï� �(ï� WR �(ï�

0��� QRW DSSOLFDEOH QRW DSSOLFDEOH QRW DSSOLFDEOH �(ï� WR �(ï� �(ï� WR �(ï�

7KH WDEOH OLVWV WKH PLQLPXP DQG PD[LPXP UDWHV�

$OO HUURU UDWHV DUH 15��QXPHULF�

1RQH

6\QWD[

'HSHQGHQFLHV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

���� ´([HFXWLRQ ZDUQLQJ� 1XPHULF YDOXH JUHDWHU WKDQ PD[LPXP OLPLWµ

���� ´([HFXWLRQ ZDUQLQJ� 1XPHULF YDOXH OHVV WKDQ PLQLPXP OLPLWµ

6HW� 6285&(�'$7$�7(/(&20�(5525�5$7( �(Ü�

4XHU\� 6285&(�'$7$�7(/(&20�(5525�5$7("

5HVSRQVH� �(Ü��

6285FH�'$7$�7(/HFRP�(55RU�5$7(

6285FH�'$7$�7(/HFRP�(55RU�7<3(

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU

6285FH�'$7$�7(/HFRP�(55RU�,00HGLDWH

7KLV FRPPDQG LV XVHG WR IRUFH DQ HUURU LQVHUWLRQ� 7KH HUURU LV GHILQHG E\

6285FH�'$7$�7(/HFRP�'$7$�(55RU�7<3(�

6285FH�'$7$�7(/HFRP�(55RU�,00HGLDWH

1RQH

6285FH�'$7$�7(/HFRP�(55RU�(1$%OH PXVW EH VHW WR 21�

1RQH

6285&(�'$7$�7(/(&20�(5525�,00(',$7(

6285FH�'$7$�7(/HFRP�(55RU�7<3(

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�$/$5P

7KLV FRPPDQG VHWV RU TXHULHV WKH WUDQVPLW DODUP W\SH�

6285FH�'$7$�7(/HFRP�$/$5P �DODUP!

6285FH�'$7$�7(/HFRP�$/$5P"

�DODUP! �GLVFUHWH� 'HVFULSWLRQ

121( 1R DODUPV �GHIDXOW�

/$,6 06 $,6

3$,6 3DWK $,6

/)(5I 06 )(5)

3)(5I 3DWK )(5)

75,%XWDU\ $OORZV VHOHFWLRQ RI WULEXWDU\ DODUPV �$GG�'URS
7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�)$,/XUH�7<3( PXVW EH VHW WR 121( IRU WKLV

FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�$/$50 /$,6

4XHU\� 6285&(�'$7$�7(/(&20�$/$50"

5HVSRQVH� 3)(5)

6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$5P

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�)$,/XUH�7<3(

7KLV FRPPDQG VHWV RU TXHULHV WKH WUDQVPLW IDLOXUH W\SH� 6HOHFWLQJ D IDLOXUH W\SH

RYHUULGHV DOO HUURUV DQG DODUPV�

6285FH�'$7$�7(/HFRP�)$,/XUH�7<3( �IDLOXUH!

6285FH�'$7$�7(/HFRP�)$,/XUH�7<3("

�IDLOXUH! �GLVFUHWH� 'HVFULSWLRQ

121( 1R IDLOXUHV �GHIDXOW�

/26LJQDO /RVV RI 6LJQDO �GLVFRQQHFWV WKH RXWSXW VLJQDO�

/2)UDPH /RVV RI )UDPH �FKDQJHV WKH PRVW VLJQLILFDQW
ELW RI $� UHVXOWLQJ LQ D KH[DGHFLPDO YDOXH RI
���

/23RLQWHU /RVV RI 3RLQWHU �JHQHUDWHV FRQWLQXRXV 1')V�

75,%XWDU\ $OORZV VHOHFWLRQ RI WULEXWDU\ IDLOXUHV �$GG�'URS
7HVW 2SWLRQ 2QO\�

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�)$,/85(�7<3( /26

4XHU\� 6285&(�'$7$�7(/(&20�)$,/85(�7<3("

5HVSRQVH� 121(

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW DGMXVW SRLQWHUV�

)LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

'$7$

7(/HFRP

32,1WHU

6285FH

02'( 9$/XH 1')/DJ ',5HFWLRQ 5$7( 1%85VW $&7LRQ6%,7V 6(4XHQFH

',5HFWLRQ 7<3( ,3(5LRG &3(5LRG 5$7( &21WURO 67$7XV" $120DO\

%7,0H" 17,0H"

&3(5LRG

/(1*WK"

,3(5LRG

/(1*WK"

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP�32,1WHU VXEV\VWHP

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU PDQLSXODWLRQ PRGHV�

6285FH�'$7$�7(/HFRP�32,1WHU�02'( �PRGH!

6285FH�'$7$�7(/HFRP�32,1WHU�02'("

�PRGH! �GLVFUHWH� 'HVFULSWLRQ

0$1XDO 3RLQWHUV DUH FRQWUROOHG E\ 6285FH�'$7$�
7(/HFRP�32,1WHU�9$/XH DQG 6285FH�'$7$�
7(/HFRP�1')ODJ �GHIDXOW�

6,1*OH :KHQ WKH 6285FH�'$7$�7(/HFRP�
32,1WHU�$&7LRQ FRPPDQG LV JLYHQ� SRLQWHU
DGMXVWPHQWV ZLOO DOWHUQDWHO\ LQFUHPHQW DQG
GHFUHPHQW

�FRQWLQXHG RQ QH[W SDJH�

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�PRGH! �GLVFUHWH� 'HVFULSWLRQ

%856W :KHQ WKH 6285FH�'$7$�7(/HFRP�
32,1WHU�$&7LRQ FRPPDQG LV JLYHQ� D EXUVW RI
SRLQWHU DGMXVWPHQWV LV VHQW DW WKH PD[LPXP
UDWH �� LQ � IUDPHV� DQG ZLWK D FRXQW GHILQHG
E\ 6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW

)2))VHW )UHTXHQF\ RIIVHW SRLQWHUV DUH FRQWUROOHG E\ WKH
6285FH�&/2&N�2))6HW� FRPPDQGV

&217LQXRXV 3RLQWHUV DUH FRQWLQXRXVO\ DGMXVWHG DFFRUGLQJ
WR WKH 6285FH�'$7$�7(/HFRP�
32,1WHU�5$7( DQG 6285FH�'$7$�
7(/HFRP�32,1WHU�',5HFWLRQ FRPPDQGV

75,%XWDU\ 3RLQWHUV DUH FRQWUROOHG E\ WKH 6285FH�'$7$�
7(/HFRP�75,%XWDU\�32,1WHU VXEV\VWHP
�$GG�'URS 7HVW 2SWLRQ 2QO\�

6(4XHQFH 3RLQWHUV DUH VWUHVVHG DFFRUGLQJ WR VHTXHQFHV
GHILQHG LQ 7��������ï���� RU *�����

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�32,17(5�02'( )2))6(7

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�02'("

5HVSRQVH� 6(48(1&(

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�9$/XH

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU YDOXH� 7R REWDLQ DQ LOOHJDO SRLQWHU
YDOXH� XVH D YDOXH JUHDWHU WKDQ ���� ,I 6285FH�'$7$�7(/HFRP�32,1W�
HU�1')ODJ LV VHW WR 21� D 1HZ 'DWD )ODJ �1')� LV VHQW ZLWK HDFK QHZ YDOXH
UHFHLYHG�

6285FH�'$7$�7(/HFRP�32,1WHU�9$/XH �SRLQWHU YDOXH!

6285FH�'$7$�7(/HFRP�32,1WHU�9$/XH"

�SRLQWHU YDOXH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ���� 3RLQWHU VHW WR WKLV YDOXH �GHIDXOW  ����

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 0$1XDO IRU WKLV
FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�32,17(5�9$/8( ��

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�9$/8("

5HVSRQVH� ���

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�1')ODJ

6285FH�'$7$�7(/HFRP�32,1WHU�1')/DJ

7KLV FRPPDQG VHWV RU TXHULHV WKH JHQHUDWLRQ RI D 1HZ 'DWD )ODJ �1')� ZKHQ
SRLQWHU DGMXVWPHQWV RFFXU�

6285FH�'$7$�7(/HFRP�32,1WHU�1')/DJ �1') VWDWH!

�1') VWDWH! �ERROHDQ� 'HVFULSWLRQ

� RU 21 2Q �GHIDXOW�

� RU 2)) 2II

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 0$1XDO IRU WKLV
FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�32,17(5�1')/DJ 21

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�1')/DJ"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�9$/XH

6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH FRQWLQXRXV SRLQWHU DGMXVWPHQW GLUHFWLRQ�

6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ �GLUHFWLRQ!

6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ"

�GLUHFWLRQ! �GLVFUHWH� 'HVFULSWLRQ

$/7HUQDWH 3RLQWHU DGMXVWPHQWV DOWHUQDWH EHWZHHQ XS DQG
GRZQ �GHIDXOW�

'2:1 3RLQWHUV DGMXVWHG GRZQ

83 3RLQWHUV DGMXVWHG XS

6285FH�'$7$�7(/HFRP�32,17HU�02'( PXVW EH VHW WR &217LQXRXV IRU WKLV
FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�32,17(5�',5(&7,21 83

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�',5(&7,21"

5HVSRQVH� '2:1

6285FH�'$7$�7(/HFRP�32,1WHU�5$7(

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH FRQWLQXRXV SRLQWHU DGMXVWPHQW UDWH�

6285FH�'$7$�7(/HFRP�32,1WHU�5$7( �UDWH!

6285FH�'$7$�7(/HFRP�32,1WHU�5$7("

�UDWH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ������ PV
�UHVROXWLRQ RI � PV�

7KH SRLQWHU DGMXVWPHQW UDWH LV VHW WR WKLV YDOXH

6285FH�'$7$�7(/HFRP�32,17HU�02'( PXVW EH VHW WR &217LQXRXV IRU WKLV
FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�32,17(5�5$7( ��

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�5$7("

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ
6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPEHU RI SRLQWHU DGMXVWPHQWV LQ D EXUVW RI
SRLQWHU DGMXVWPHQWV� 7KH 6285FH�'$7$�7(/HFRP�32,17HU�$&7LRQ FRPPDQG
FRQWUROV ZKHQ WKH EXUVW RFFXUV�

6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW �SRLQWHU EXUVW QXPEHU!

6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW"

�SRLQWHU EXUVW QXPEHU! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR � 7KLV YDOXH GHWHUPLQHV WKH QXPEHU RI SRLQWHU
DGMXVWPHQWV LQ D EXUVW RI SRLQWHU DGMXVWPHQWV
�GHIDXOW  ��

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW IRU %856W IRU WKLV
FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�32,17(5�1%8567 �

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�1%8567"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ

6285FH�'$7$�7(/HFRP�32,1WHU�6%,7V

7KLV FRPPDQG VHWV RU TXHULHV WKH VWDWLF YDOXH RI WKH 6�ELWV �ELWV � DQG �� LQ WKH
+� E\WH�

6285FH�'$7$�7(/HFRP�32,1WHU�6%,7V �SRLQWHU VELWV!

6285FH�'$7$�7(/HFRP�32,1WHU�6%,7V"

�SRLQWHU VELWV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR � 7KLV YDOXH LV WKH 6�ELW LQ WKH +� E\WH
�GHIDXOW  ELQDU\ ���

1RQH

���� ´([HFXWLRQ ZDUQLQJ� 1XPHULF YDOXH JUHDWHU WKDQ PD[LPXP OLPLWµ

6HW� 6285&(�'$7$�7(/(&20�32,17(5�6%,76 �

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6%,76"

5HVSRQVH� �

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ

7KLV FRPPDQG LQYRNHV D SRLQWHU DGMXVWPHQW IRU 6'+ RU WULEXWDU\ VLJQDOV�

6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ

1RQH

6285FH�'$7$�7(/HFRP�32,1WHU�02'( RU LI WKH 6285FH�'$7$�7(/H�
FRP�32,1WHU�02'( LV 75,%XWDU\� 6285FH�'$7$�7(/HFRP�
75,%XWDU\�32,1WHU�02'( PXVW EH VHW WR 6,1*OH RU %85VW IRU WKLV FRPPDQG
WR DSSO\�

���� ´6HWWLQJV FRQIOLFW� 0RGH PXVW EH VLQJOH RU EXUVWµ
���� ´([HFXWLRQ HUURU� 3RLQWHU EXUVW DFWLYH� UHTXHVW LJQRUHGµ

6285&(�'$7$�7(/(&20�32,17(5�$&7,21

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1%85VW

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�',5HFWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH PRYHPHQW GLUHFWLRQ�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�',5HFWLRQ �SWU VHT GLU!

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�',5HFWLRQ"

�SWU VHT GLU! �GLVFUHWH� 'HVFULSWLRQ

'2:1

83 �GHIDXOW�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

���� ´6HWWLQJV FRQIOLFWµ

6HW� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�',5(&7,21 83

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�',5(&7,21"

5HVSRQVH� '2:1

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH PRYHPHQW UDWH LQ
PLOOLVHFRQGV�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�5$7( �SWU VHT UDWH!

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�5$7("

�SWU VHT UDWH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH �� WR ������ PV 5HVROXWLRQ LV � PV
�GHIDXOW  �� PV�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ� 6RPH VHTXHQFH W\SHV �VXFK DV VLQJOH�
EXUVW� SKDVH� VLQDOW� DQG GEODOW� VHW WKH UDWH WR ������ PV� :LWK WKHVH W\SHV� \RX
FDQQRW FKDQJH WKH UDWH�

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW MLWWHU RSWLRQµ

6HW� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�5$7( ��

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�5$7("

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3(

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3(

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH W\SH�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3( �SWU VHT W\SH!

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3("

�SRLQWHU VHT W\SH! �GLVFUHWH� 'HVFULSWLRQ

6,1*OH 6LQJOH SRLQWHU DGMXVWPHQW �*���� H�

%856W %XUVW SRLQWHU DGMXVWPHQW �*���� I�

3+$6( 3KDVH WUDQVLHQW SRLQWHU DGMXVWPHQW

3��� 3HULRGLF ���� SRLQWHU DGMXVWPHQW
�*���� J��

3���&$1 3HULRGLF ���� ZLWK FDQFHO �*���� J��

3���$'' 3HULRGLF ���� ZLWK DGG �*���� J��

3&21WLQXRXV 3HULRGLF FRQWLQXRXV SRLQWHU DGMXVWPHQW
�*���� K��

3&21&$1 3HULRGLF FRQWLQXRXV ZLWK FDQFHO
�*���� K��

3&21$'' 3HULRGLF FRQWLQXRXV ZLWK DGG
�*���� K��

5(*'%/ 5HJXODU SRLQWHU SOXV RQH GRXEOH
�*���� E�

5(*0,6 5HJXODU SRLQWHU ZLWK RQH PLVVLQJ
�*���� F�

6,1$/7 6LQJOH DOWHUQDWLQJ SRLQWHU �*���� D�

'%/$/7 'RXEOH DOWHUQDWLQJ SRLQWHU �*���� G�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

*���� DSSOLHV RQO\ WR 6'+ UDWHV�

���� ´6HWWLQJV FRQIOLFW� VWRS VHTXHQFHV EHIRUH VHWWLQJ WKH W\SHµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�7<3( %8567

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�7<3("

5HVSRQVH� 6,1$/7

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�,3(5LRG

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ SHULRG�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�,3(5LRG �SWU VHT LQLW!

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�,3(5LRG"

�SWU VHT LQLW! �GLVFUHWH� 'HVFULSWLRQ

� �RU 2))� 'LVDEOHV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ
SHULRG

� �RU 21� (QDEOHV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ
SHULRG �GHIDXOW�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW MLWWHU RSWLRQµ

6HW� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�,3(5,2' 21

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�,3(5,2'"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�,3(5LRG�/(1*WK"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ SHULRG LQ VHFRQGV�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�,3(5LRG�/(1*WK"

�SRLQWHU VHT LQLW! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU 3RLQWHU VHTXHQFH LQLWLDOL]DWLRQ SHULRG LQ
VHFRQGV

1RQH

1RQH

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�,3(5,2'�/(1*7+"

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�,3(5LRG

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�5$7(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&3(5LRG

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH FRRO GRZQ SHULRG�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&3(5LRG �SWU VHT LQLW!

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&3(5LRG"

�SRLQWHU VHT LQLW! �GLVFUHWH� 'HVFULSWLRQ

� �RU 2))� 'LVDEOHV WKH SRLQWHU VHTXHQFH FRRO GRZQ
SHULRG

� �RU 21� (QDEOHV WKH SRLQWHU VHTXHQFH FRRO GRZQ
SHULRG �GHIDXOW�

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW MLWWHU RSWLRQµ

6HW� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�&3(5,2' 2))

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�&3(5,2'"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&3(5LRG�/(1*WK"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH FRRO GRZQ SHULRG LQ VHFRQGV�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&3(5LRG�/(1*WK"

�SRLQWHU VHT LQLW! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU 3RLQWHU VHTXHQFH FRRO GRZQ SHULRG LQ VHFRQGV

1RQH

1RQH

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�&3(5,2'�/(1*7+

5HVSRQVH� ���

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&3(5LRG

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�5$7(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3(

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFHV DQG WULEXWDU\ SRLQWHU

VHTXHQFHV�

$ VHTXHQFH EHJLQV ZLWK DQ LQLWLDOL]DWLRQ RU FRRO GRZQ SHULRG� LI HQDEOHG� DQG

WKHQ HQWHUV RSHUDWLRQ� <RX PD\ VWRS D SRLQWHU VHTXHQFH DW DQ\ WLPH�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO �SWU VHT FWUO!

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO"

�SRLQWHU VHT FRQWURO! �GLVFUHWH� 'HVFULSWLRQ

67$5W 6WDUWV D SRLQWHU VHTXHQFH

6723 6WRSV D SRLQWHU VHTXHQFH

32,17HU�02'( 6(4XHQFH RU 32,1WHU�02'( 75,%XWDU\ DQG

75,%XWDU\�32,1WHU�02'( 6(4XHQFH PXVW EH VHOHFWHG�

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW MLWWHU RSWLRQµ

6HW� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�&21752/ 67$57

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�&21752/"

5HVSRQVH� 6723

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�67$786"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�67$7XV"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH VWDWXV�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�67$7XV"

�SRLQWHU VHT VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

67233(' 1RW UXQQLQJ VHTXHQFHV

,1,7,$/L]LQJ ,QLWLDOL]DWLRQ SHULRG

&22/GRZQ &RRO GRZQ SHULRG

23(5DWLQJ 5XQQLQJ VHTXHQFHV

1RQH

1RQH

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�67$786"

5HVSRQVH� ,1,7

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO"

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�$120DO\�%7,0H"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH WLPH EHWZHHQ DQRPDOLHV LQ VHFRQGV�

6HTXHQFHV GR QRW KDYH WR EH UXQQLQJ� 7KLV FDOFXODWLRQ LV EDVHG XSRQ VHTXHQFH
W\SH DQG UDWH�

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�$120DO\�%7,0H"

�SRLQWHU VHT EWLPH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ SRVLWLYH LQWHJHU 7LPH EHWZHHQ DQRPDOLHV LQ VHFRQGV

ï� 5HWXUQHG IRU VHTXHQFHV ZLWK DQ LQYDOLG
%7,0(� ([DPSOH� FRQWLQXRXV ZLWKRXW
DQRPDOLHV

1RQH

1RQH

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�$120$/<�%7,0("

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3(
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�5$7(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�$120DO\�17,0H"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH WLPH XQWLO WKH QH[W DQRPDO\ LQ VHFRQGV�

7KLV TXHU\ LV RQO\ PHDQLQJIXO LI VHTXHQFHV DUH UXQQLQJ �67$7XV" LV
´23(5$7,1*µ��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�$120DO\�17,0H"

�SRLQWHU VHT QWLPH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ SRVLWLYH LQWHJHU 7LPH XQWLO WKH QH[W DQRPDO\ LQ VHFRQGV

ï� 5HWXUQHG IRU VHTXHQFHV ZLWK DQ LQYDOLG 17,0(
�([DPSOH� FRQWLQXRXV ZLWKRXW DQRPDOLHV� RU LI
LQ WKH IROORZLQJ VWDWHV� 67233('� ,1,7,$/L]�
LQJ� RU &22/GRZQ

1RQH

1RQH

4XHU\� 6285&(�'$7$�7(/(&20�32,17(5�6(48(1&(�$120$/<�17,0("

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�5$7(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\ 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO WKH WULEXWDU\

VLJQDOV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP� &76 ���

SOURce --> DATA --> TELecom  --> TRIButary --> ADD

--> CHANnel

--> MAPPing

--> FRAMing

--> pattern --> UWORd -->LENGth

--> BACKground --> PATTern

--> POVerhead  --> DATA
 --> TRACe

--> PAYLoad

--> K64  --> MULTiplier
 --> TIMEslot
 --> CSLOt
 --> CAS
 --> BACKground --> PATTern

--> MUX2  --> CHANnel
 --> BACKground --> PATTern

-->MUX8  --> CHANnel
 --> BACKground --> PATTern

-->MUX34  --> CHANnel
 --> BACKground --> PATTern

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP�75,%XWDU\ VXEV\VWHP



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�$''

7KLV FRPPDQG VHWV RU TXHULHV WKH WULEXWDU\ SD\ORDG GDWD VRXUFH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$'' �WULE DGG!

6285FH�'$7$�7(/HFRP�75,%XWDU\�$''"

�WULE DGG! �ERROHDQ� 'HVFULSWLRQ

2)) RU � ,QWHUQDO VRXUFH� DQ LQWHUQDOO\ JHQHUDWHG GDWD
SDWWHUQ LV SODFHG LQ WKH SD\ORDG �GHIDXOW�

21 RU � ([WHUQDO WULEXWDU\ VLJQDO PDSSHG LQWR WKH
VLJQDO� VLJQDO PDSSLQJ LV GHWHUPLQHG E\ WKH
6285FH�'$7$�7(/HFRP�75,%XWDU\�
0$33LQJ FRPPDQG� LI QR VLJQDO LV SUHVHQW�
$,6 LV PDSSHG LQWR WKH SD\ORDG

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�$'' 21

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�$''"

5HVSRQVH� �

,1387� DQG ,1387� VXEV\VWHPV

6285FH�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO

7KLV FRPPDQG VHWV RU TXHULHV WKH 78$6<1& FKDQQHO�

6285FH�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO �WULE FKDQQHO!

6285FH�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

�WULE FKDQQHO! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU EHWZHHQ � DQG �� 78$6<1& �78���� PDSSLQJ �GHIDXOW  ��

$Q\ LQWHJHU EHWZHHQ � DQG � 78�� PDSSLQJ �GHIDXOW  ��

� 0��� PDSSLQJ

6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ GHWHUPLQHV WKH QXPEHU RI

FKDQQHOV DYDLODEOH IRU VHOHFWLRQ�

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�&+$11(/ �

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�&+$11(/"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ

6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ

7KLV FRPPDQG VHWV RU TXHULHV WKH WULEXWDU\ SD\ORDG PDSSLQJ� :KHQ \RX DUH

DFWLYHO\ PDSSLQJ DQG GHPDSSLQJ D WULEXWDU\ VLJQDO� WKH 6285FH�'$7$�7(/H�

FRP�75,%XWDU\�0$33LQJ DQG 6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ

IXQFWLRQV DUH FRXSOHG� D FKDQJH WR RQH FDXVHV WKH VDPH FKDQJH WR WKH RWKHU�

:KHQ WKLV FRPPDQG LV VHQW� WKH &� E\WH RI WKH SDWK RYHUKHDG LV VHW�

6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ �WULE PDSSLQJ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ"

�WULE PDSSLQJ! �GLVFUHWH� 'HVFULSWLRQ

78$6<1& 0DSSHG � 0E�V VLJQDO LQWR 78��� IORDWLQJ
DV\QF �GHIDXOW�

78� 0DSSHG �� 0E�V VLJQDO

0��� 0DSSHG ��� 0E�V VLJQDO

1RQH

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�0$33,1* 78$6<1&

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�0$33,1*"

5HVSRQVH� 78$6<1&

6285FH�'$7$�7(/HFRP�3$</RDG�&+$1QHO

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ

7KLV FRPPDQG VHWV RU TXHULHV WKH WUDQVPLWWHG WULEXWDU\ VLJQDO IUDPLQJ�

6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ �WULE IUDPLQJ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ"

�WULE IUDPLQJ! �GLVFUHWH� 'HVFULSWLRQ

81)5DPHG 1R IUDPLQJ �GHIDXOW�

3&0�� � 0E�V� 3&0� �� FKDQQHOV� QR &5& FKHFNLQJ

3&0�� � 0E�V� 3&0� �� FKDQQHOV� QR &5& FKHFNLQJ

3&0��&5& � 0E�V� 3&0� �� FKDQQHOV� ZLWK &5&
FKHFNLQJ

3&0��&5& � 0E�V� 3&0 �� FKDQQHOV� ZLWK &5& FKHFNLQJ

)5$0(' �� 0E�V RU ��� 0E�V IUDPLQJ

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�)5$0,1* 81)5$0('

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�)5$0,1*"

5HVSRQVH� )5$0HG

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ

7KLV FRPPDQG VHWV RU TXHULHV WKH LQWHUQDOO\ JHQHUDWHG SDWWHUQ WKDW LV SODFHG LQ

WKH WULEXWDU\ SD\ORDG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ �WULE SDWWHUQ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ"

�WULE SDWWHUQ! �GLVFUHWH� 'HVFULSWLRQ

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG
�GHIDXOW�

4566 $ TXDVLïUDQGRP VHTXHQFH LV SODFHG LQ WKH
WULEXWDU\ SD\ORDG

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

35%6� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
��ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

$=(52V $OO ]HURV DUH SODFHG LQ WKH SD\ORDG

$21(V $OO RQHV DUH SODFHG LQ WKH SD\ORDG

8:25G $ XVHU�GHILQHG SDWWHUQ LV SODFHG LQ WKH SD\ORDG

),;('B�B� � ELW LQ � VHW� �+�� �DOO 3'+ UDWHV�

),;('B�B�� � ELWV LQ �� VHW

$8',2 ���� +] DXGLR WRQH ���N RQO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$'' PXVW EH VHW WR 2)) IRU WKLV

FRPPDQG WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�3$77(51 35%6��

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�3$77(51"

5HVSRQVH� $21(6

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G

7KLV FRPPDQG VHWV RU TXHULHV WKH XVHU�GHILQHG SDWWHUQ WKDW LV SODFHG LQ WKH

WULEXWDU\ SD\ORDG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G �WULE XVHU SDW!

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G"

�WULE XVHU SDW! �KH[DGHFLPDO� 'HVFULSWLRQ

$Q\ �� ��� RU �� ELW KH[DGHFLPDO QXPEHU LQ WKH
UDQJH �+�� WR �+))))))

5HSHDWLQJ SDWWHUQ LV SODFHG LQ WKH WULEXWDU\
SD\ORDG �GHIDXOW  �+���

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ PXVW EH VHW WR 8:25G IRU WKLV

FRPPDQG WR DSSO\� 8VH WKH 6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�

8:25G�/(1JWK FRPPDQG WR VHW WKH OHQJWK RI WKH UHSHDWLQJ SDWWHUQ�

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25' �+$$����

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25'"

5HVSRQVH� �+$$����

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1JWK

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1*WK

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPEHU RI E\WHV RI WKH XVHU�GHILQHG SDWWHUQ

WKDW DUH UHSHDWHG LQ WKH WULEXWDU\ SD\ORDG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1*WK �SDWUQ OHQ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1*WK"

�SDWUQ OHQ! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR � 1XPEHU RI E\WHV RI XVHU�GHILQHG SDWWHUQ WKDW
DUH UHSHDWHG LQ WKH WULEXWDU\ SD\ORDG
�GHIDXOW  ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ PXVW EH VHW WR 8:25G IRU WKLV

FRPPDQG WR DSSO\� 8VH WKH 6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�

8:25G FRPPDQG WR VHW WKH UHSHDWLQJ SDWWHUQ�

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25'�/(1*7+ �

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25'�/(1*7+"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G

6285FH�'$7$�7(/HFRP�75,%XWDU\�%$&.JURXQG�3$77HUQ

7KLV FRPPDQG VHWV RU TXHULHV WKH LQWHUQDOO\ JHQHUDWHG SDWWHUQ WKDW LV SODFHG LQ

WKH WULEXWDU\ SD\ORDG IRU LQDFWLYH FKDQQHOV�

6285FH�'$7$�7(/HFRP�75,%XWDU\�%$&.JURXQG�3$77HUQ �WULE ENJQG SDW!

6285FH�'$7$�7(/HFRP�75,%XWDU\�%$&.JURXQG�3$77HUQ"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

�WULE EDFNJURXQG SDWWHUQ! �GLVFUHWH� 'HVFULSWLRQ

35%6 $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG RI
LQDFWLYH FKDQQHOV �78$6<1& RQO\� �GHIDXOW�

,'/( $Q LGOH SDWWHUQ �DOWHUQDWLQJ ��� LV SODFHG LQ WKH
WULEXWDU\ SD\ORDG RI LQDFWLYH FKDQQHOV

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�%$&.*5281'�3$77(51 ,'/(

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�%$&.*5281'�3$77(51"

5HVSRQVH� ,'/(

1RQH

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�'$7$

7KLV FRPPDQG VHWV RU TXHULHV WKH E\WHV LQ WKH WULEXWDU\ SDWK RYHUKHDG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�'$7$ �E\WH QDPH!��YDOXH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�'$7$" �E\WH!

�E\WH QDPH! �GLVFUHWH� 'HVFULSWLRQ

&� 6LJQDO ODEHO �78��

)� 8VHU FKDQQHO �78��

+� ,QGLFDWRU �78��

)� *URZWK E\WHV �78��

.� �78��

.� �78���

�FRQWLQXHG RQ QH[W SDJH�

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�E\WH QDPH! �GLVFUHWH� 'HVFULSWLRQ

1� �78��

1� �78���

9� �78���

�YDOXH! �15��QXPHULF�� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ��� �KH[DGHFLPDO
�� WR ))�

7KH VHOHFWHG E\WH LV VHW WR WKLV YDOXH

� $ KH[DGHFLPDO YDOXH LV DOVR DFFHSWDEOH�

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�329(5+($'�'$7$ 9���+��

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�329(5+($'�'$7$" 9�

5HVSRQVH� ���

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H"

7KLV TXHU\ UHWXUQV WKH FXUUHQW SDWK WUDFH VWULQJ WKDW UHSHDWV LQ WKH -� E\WH� IRU

78�� DQG WKH -� E\WH IRU 78�� PDSSLQJ� DV D �� FKDUDFWHU UHSHDWLQJ VHTXHQFH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H"

�SDWK WUDFH! �VWULQJ� 'HVFULSWLRQ

$ �� FKDUDFWHU VWULQJ 7KH -� RU -� SDWK WUDFH VWULQJ

1RQH

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�329(5+($'�75$&("

5HVSRQVH� b7(. &76����

6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$</RDG

7KLV FRPPDQG VSHFLILHV WKH WULEXWDU\ SD\ORDG UDWH� 7KLV UDWH FDQ EH GLIIHUHQW
IURP WKH WUDQVPLW RU PDSSLQJ UDWH� LQ ZKLFK FDVH LW VHWV WKH EDVH UDWH IRU
PXOWLSOH[LQJ� 75,% �WKH GHIDXOW� ZLOO VHW WKH SD\ORDG UDWH WR WKH PDSSLQJ RU
WUDQVPLW UDWH� ZKLFKHYHU LV DSSURSULDWH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$</RDG �SD\ORDG UDWH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�3$</RDG"

�SD\ORDG UDWH! �GLVFUHWH� 'HVFULSWLRQ

75,% GHIDXOW ï WUDQVPLW RU PDSSLQJ UDWH

0��� ��� 0E�V

0�� �� 0E�V EDVH WUDQVPLW UDWH

0�� �� 0E�V EDVH WUDQVPLW UDWH

0� � 0E�V EDVH WUDQVPLW UDWH

0� � 0E�V EDVH WUDQVPLW UDWH

.�� 1 [ ��N EDVH WUDQVPLW UDWH

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�3$</RDG 0��
4XHU\� 6285FH�'$7$�7(/(FRP�75,%XWDU\�3$</RDG"

5HVSRQVH� 0��

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$</RDG

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���08/7LSOLHU

7KLV FRPPDQG VHWV WKH QXPEHU RI FRQWLJXRXV ��N WLPHVORWV IRUPLQJ DQ 1[��N
SD\ORDG� 7R VHW XS D VLQJOH DFWLYH ��N FKDQQHO� WKH YDOXH VKRXOG EH ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���08/7,SOLHU �PXOWLSOLHU!

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���08/7LSOLHU"

�PXOWLSOHU! 9DOLG ZKHQ

����� &$6 HQDEOHG

����� 1R &$6

1RQH

1RQH

6HW� 6285&(�'$7$�7(/(&20�75,%87$5<�.���08/7LSOLHU �

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�.���08/7LSOLHU"

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�75,%XWDU\�.���08/7LSOLHU

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���7,0(VORW

7KLV FRPPDQG VHWV WKH VWDUWLQJ WLPHVORW IRU DQ 1[��N SD\ORDG� 7KLV FRPPDQGV
VHWV WKH DFWLYH WLPHVORW LI WKH FXUUHQW FRQILJXUDWLRQ LV ��N�

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���7,0(VORW �VWDUWLQJ WLPHVORW!

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���7,0(VORW"

�VWDUWLQJ WLPHVORW! 'HVFULSWLRQ

����� 6WDUWLQJ WLPHVORW PXVW EH ORZ HQRXJK WR DOORZ
1 FRQWLJXRXV WLPHVORWV �76�� H[FHSWHG�

�� LV LQYDOLG LI &$6 HQDEOHG

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�.���7,0(VORW ��

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�.���WLPHVORW"

5HVSRQVH� ��

6HQVH�GDWD�WHOHFRP�WULEXWDU\�.���WLPHVORW

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27

7KLV FRPPDQG VHOHFWV D WLPHVORW IRU VHWWLQJ WKH &KDQQHO $VVRFLDWHG 6LJQDOLQJ

GDWD�

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27"

�VORW! 'HVFULSWLRQ

������ ������ 6ORW FDQ EH DQ\ YDOLG WLPHVORW LQ WKH � 0%�V
VLJQDO

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27 ��

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�.���FVORW"

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&$6

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&$6

7KLV FRPPDQG VHWV WKH &KDQQHO $VVRFLDWHG 6LJQDOLQJ GDWD YDOXH IRU WKH VHOHFWHG

WLPHVORW�

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&$6 �YDOXH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&$6"

�YDOXH! 'HVFULSWLRQ

�ïELW ELQDU\ �%��� ï �%���� &$6 ELW SRVLWLRQV
DUH �%DEFG

���� LV QRW UHFRPPHQGHG DV LW PD\ LQWHUIHUH
ZLWK WKH PXOWLïIUDPH DOLJQPHQW

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&$6" �%����

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�.���FDV"

5HVSRQVH� �%����

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&$6

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���%$&.JURXQG�3$77HUQ

7KLV FRPPDQG VHWV WKH EDFNJURXQG SDWWHUQ IRU 1[��N SD\ORDG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���%$&.JURXQG�3$77HUQ �SDWWHUQ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���%$&.JURXQG�3$77HUQ"

�SDWWHUQ! 'HVFULSWLRQ

,'/( ,GOH SDWWHUQ ���� ���� LV WKH RQO\ VXSSRUWHG
��. EDFNJURXQG SDWWHUQ LQ WKLV UHOHDVH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�.���%$&.JURXQG�3$77HUQ

,'/(

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�.���EDFNJURXQG�SDWWHUQ"

5HVSRQVH� ,'/(

6(16H�'$7$�7(/HFRP�75,%XWDU\�.���%$&.JURXQG�3$77HUQ

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO

7KLV FRPPDQG VHOHFWV DQ DFWLYH � 0E�V FKDQQHO IRU WKH � 0E�V PX[� XQOHVV ´$OOµ

LV VHOHFWHG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO �FKDQQHO!

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO"

�FKDQQHO! 'HVFULSWLRQ

$// 7KH � 0E�V VLJQDO LV FRSLHG LQWR DOO � FKDQQHOV
RI WKH � 0E�V VLJQDO

&+$1�� &+$1�� &+$1�� &+$1� 6HOHFWV D VLQJOH DFWLYH FKDQQHO� RWKHU
FKDQQHOV ZLOO EH XQIUDPHG DQG ILOOHG ZLWK WKH �
0E�V EDFNJURXQG SDWWHUQ

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO �

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�08;��&+$1QHO"

5HVSRQVH� &+$1�

6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�3$77HUQ

7KLV FRPPDQG VHWV WKH EDFNJURXQG SDWWHUQ WR EH ORDGHG LQWR LQDFWLYH � 0E�V

FKDQQHOV IRUZDUGHG WR WKH � 0E�V PX[� 7KH SDWWHUQ LV QRW LQMHFWHG ZKHQ WKH

DFWLYH FKDQQHO LV VHW WR ´$OOµ� (DFK LQDFWLYH FKDQQHO LV DQ XQIUDPHG FRS\ RI WKH

35%6 SDWWHUQ� DQG PD\ EH DQDO\]HG DV VXFK E\ D UHFHLYHU�

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�3$77HUQ �SDWWHUQ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�3$77HUQ"

�SDWWHUQ! 'HVFULSWLRQ

35%6�� �(��ï� 35%6 SDWWHUQ

$21(6 $OO RQHV IL[HG SDWWHUQ

$=(526 $OO ]HURV IL[HG SDWWHUQ

$/7�� �������� IL[HG SDWWHUQ

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�3$77HUQ

35%6��

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�PX[��EDFNJURXQG�SDWWHUQ"

5HVSRQVH� 35%6��

6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��%$&.JURXQG�3$77HUQ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO

7KLV FRPPDQG VHOHFWV DQ DFWLYH � 0E�V FKDQQHO IRU WKH �� 0E�V PX[� 2WKHU

FKDQQHOV ZLOO EH XQIUDPHG DQG ILOOHG ZLWK WKH � 0E�V EDFNJURXQG SDWWHUQ XQOHVV

´$OOµ LV VHOHFWHG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO �FKDQQHO!

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO"

�FKDQQHO! 'HVFULSWLRQ

$// 7KH � 0E�V VLJQDO LV FRSLHG LQWR DOO � FKDQQHOV
RI WKH �� 0E�V VLJQDO

&+$1�� &+$1�� &+$1�� &+$1� 6HOHFWV D VLQJOH DFWLYH FKDQQHO� RWKHU
FKDQQHOV ZLOO EH XQIUDPHG DQG ILOOHG ZLWK WKH �
0E�V EDFNJURXQG SDWWHUQ

1RQH

1RQH

6HW� 6285&H�'$7$�7(/HFRP�75,%XWDU\�08;��&+$1QHO $//

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�08;��&+$1QHO"

5HVSRQVH� $//

6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�3$77HUQ

7KLV FRPPDQG VHWV WKH EDFNJURXQG SDWWHUQ WR EH ORDGHG LQWR LQDFWLYH � 0E�V

FKDQQHOV IRUZDUGHG WR WKH �� 0E�V PX[� 7KH SDWWHUQ LV QRW LQMHFWHG ZKHQ WKH

DFWLYH FKDQQHO LV VHW WR ´$OOµ�

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�3$77HUQ �SDWWHUQ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�3$77HUQ"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�SDWWHUQ! 'HVFULSWLRQ

35%6�� �(��ï� 35%6 SDWWHUQ

35%6�� �(��ï� 35%6 SDWWHUQ

35%6�� �(��ï� 35%6 SDWWHUQ

$21(6 $OO RQHV IL[HG SDWWHUQ

$=(526 $OO ]HURV IL[HG SDWWHUQ

$/7�� �������� IL[HG SDWWHUQ

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��%$&.JURXQG�

3$77HUQ 35%6��

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�PX[��EDFNJURXQG�SDWWHUQ"

5HVSRQVH� 35%6��

6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��%$&.JURXQG�3$77HUQ

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���&+$1QHO

7KLV FRPPDQG VHOHFWV DQ DFWLYH �� 0E�V FKDQQHO IRU WKH ��� 0E�V PX[� 2WKHU

FKDQQHOV ZLOO EH XQIUDPHG DQG ILOOHG ZLWK WKH �� 0E�V EDFNJURXQG SDWWHUQ XQOHVV

´$OOµ LV VHOHFWHG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���&+$1QHO �FKDQQHO!

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���&+$1QHO"

�FKDQQHO! 'HVFULSWLRQ

$// 7KH �� 0E�V VLJQDO LV FRSLHG LQWR DOO �
FKDQQHOV RI WKH ��� 0E�V VLJQDO

&+$1�� &+$1�� &+$1�� &+$1� 6HOHFWV D VLQJOH DFWLYH FKDQQHO� RWKHU
FKDQQHOV ZLOO EH XQIUDPHG DQG ILOOHG ZLWK WKH
�� 0E�V EDFNJURXQG SDWWHUQ

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï��

1RQH

1RQH

V(7� 6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���&+$1QHO �

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�PX[���FKDQQHO"

5HVSRQVH� &+$1 �

6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;���&+$1QHO

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���%$&.JURXQG�3$77HUQ

7KLV FRPPDQG VHWV WKH EDFNJURXQG SDWWHUQ WR EH ORDGHG LQWR LQDFWLYH �� 0E�V

FKDQQHOV IRUZDUGHG WR WKH ��� 0E�V PX[� 7KH SDWWHUQ LV QRW LQMHFWHG ZKHQ WKH

DFWLYH FKDQQHO LV VHW WR ´$OOµ�

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���%$&.JURXQG�3$77HUQ �SDWWHUQ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���%$&.JURXQG�3$77HUQ"

�SDWWHUQ! 'HVFULSWLRQ

35%6�� �(��ï� 35%6 SDWWHUQ

35%6�� �(��ï� 35%6 SDWWHUQ

35%6�� �(��ï� 35%6 SDWWHUQ

$21(6 $OO RQHV IL[HG SDWWHUQ

$=(526 $OO ]HURV IL[HG SDWWHUQ

$/7�� �������� IL[HG SDWWHUQ

1RQH

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���%$&.JURXQG�3$77HUQ

$21(6

4XHU\� 6285&(�'$7$�7(/(&20�75,%87$5<�08;���%$&.JURXQG�3$77HUQ"

5HVSRQVH� $21(6

6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;���%$&.JURXQG�3$77HUQ

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU� $/$5P� )$,/XUH 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV VXEV\VWHP FRPPDQGV WKDW FRQWURO DEQRUPDO FRQGLWLRQV LQ

WKH WUDQVPLWWHG WULEXWDU\ VLJQDO� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV

VXEV\VWHP� &76 ���

SOURce --> DATA --> TELecom  --> TRIButary --> ANOMaly --> LAYER

--> DEFEct --> LAYER

--> FAILure --> LAYER

--> ERRor --> FAWperiod
--> FAWcount

--> ALARm

--> FAILure

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU� $/$5P� )$,/XUH

VXEV\VWHP



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5

7KLV FRPPDQG VHWV WKH OD\HU LQ WKH PX[ FKDLQ ZKHUH HUURUV� DODUPV� DQG IDLOXUHV

ZLOO EH LQVHUWHG� 6RPH HUURUV� OLNH &5&� DUH VSHFLILF WR D SDUWLFXODU OD\HU�

,QVHUWLRQ RI D OD\HUïVSHFLILF HUURU ZLOO QRW FKDQJH WKH LQVHUWLRQ OD\HU� /D\HU

VHOHFWLRQ LV OLPLWHG WR DFWLYH WULEXWDU\ UDWHV� 7KH GHIDXOW YDOXH ´75,%µ ZLOO LQMHFW

DW WKH FXUUHQW� DFWLYH EDVH UDWH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5 �OD\HU!

6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5"

�OD\HU! �GLVFUHWH� 'HVFULSWLRQ

75,% GHIDXOW ï WUDQVPLW RU PDSSLQJ UDWH

0��� ,QMHFW DW ��� 0E�V OD\HU

0�� ,QMHFW DW �� 0E�V OD\HU

0�� ,QMHFW DW �� 0E�V OD\HU

0� ,QMHFW DW � 0E�V OD\HU

0� ,QMHFW DW � 0E�V OD\HU

.�� ,QMHFW DW 1[��N OD\HU

6HH 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU IRU FKDQJHV GXH WR WKLV

FRPPDQG�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/D\HU 0��

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5"

5HVSRQVH� 0��

6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/$<(5

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�/$<(5

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/$<(5

7KLV FRPPDQG VHWV WKH /$<(5 LQ WKH PX[ FKDLQ ZKHUH DODUPV ZLOO EH LQVHUWHG�

/D\HU VHOHFWLRQ LV OLPLWHG WR DFWLYH WULEXWDU\ UDWHV� 7KH GHIDXOW YDOXH ´75,%µ ZLOO

LQMHFW DW WKH FXUUHQW� DFWLYH EDVH UDWH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/$<(5 �OD\HU!

6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/$<(5"

�OD\HU! �GLVFUHWH� 'HVFULSWLRQ

75,% GHIDXOW ï WUDQVPLW RU PDSSLQJ UDWH

0��� ,QMHFW DW ��� 0E�V OD\HU

0�� ,QMHFW DW �� 0E�V OD\HU

0�� ,QMHFW DW �� 0E�V OD\HU

0� ,QMHFW DW � 0E�V OD\HU

0� ,QMHFW DW � 0E�V OD\HU

.�� ,QMHFW DW 1[��N OD\HU

6HH 6285FH�'$7$�7(/HFRP�75,%XWDU\�HUURU IRU FKDQJHV GXH WR WKLV

FRPPDQG�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/D\HU 0�

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/$<(5"

5HVSRQVH� 0�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�/$<(5

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�/$<(5

7KLV FRPPDQG VHWV WKH OD\HU LQ WKH PX[ FKDLQ ZKHUH IDLOXUHV ZLOO EH LQVHUWHG�

/D\HU VHOHFWLRQ LV OLPLWHG WR DFWLYH WULEXWDU\ UDWHV� 7KH GHIDXOW YDOXH ´75,%µ ZLOO

LQMHFW DW WKH FXUUHQW� DFWLYH EDVH UDWH�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�/$<(5 �OD\HU!

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�/$<(5"

�OD\HU! �GLVFUHWH� 'HVFULSWLRQ

75,% GHIDXOW ï WUDQVPLW RU PDSSLQJ UDWH

0��� ,QMHFW DW ��� 0E�V OD\HU

0�� ,QMHFW DW �� 0E�V OD\HU

0�� ,QMHFW DW �� 0E�V OD\HU

0� ,QMHFW DW � 0E�V OD\HU

0� ,QMHFW DW � 0E�V OD\HU

.�� ,QMHFW DW 1[��N OD\HU

6HH 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU IRU FKDQJHV GXH WR WKLV

FRPPDQG�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�/D\HU 0�

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�IDLOXUH�/$<(5"

5HVSRQVH� 0�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5

6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/$<(5

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU

7KLV FRPPDQG VHWV RU TXHULHV WKH W\SH RI WULEXWDU\ HUURU WKDW LV LQMHFWHG

LQGLYLGXDOO\ RU WUDQVPLWWHG DW D UDWH VSHFLILHG E\ 6285FH�'$7$�7(/HFRP�

(55RU�5$7(� 8VH WKH 6285FH� '$7$�7(/HFRP�(55RU�,00HGLDWH FRPPDQG

WR LQVHUW WKH VLQJOH HUURUV�

7KH FRPPDQG 6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5� VHWV

WKH OD\HU LQ WKH PX[ FKDLQ ZKHUH HUURUV ZLOO EH LQVHUWHG� 6RPH HUURUV� OLNH &5&�

DUH VSHFLILF WR D SDUWLFXODU OD\HU� ,QVHUWLRQ RI D OD\HUïVSHFLILF HUURU ZLOO QRW

FKDQJH WKH LQVHUWLRQ OD\HU�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU �WULE HUURU!

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU"

�WULE HUURU! �GLVFUHWH� 'HVFULSWLRQ

121( 1R HUURU WUDQVPLWWHG

'$7$ ��� (UURU LQ SDWWHUQ

)5$0H ��� )UDPH HUURU

&5& &5& HUURU� \RX PXVW EH WUDQVPLWWLQJ D � 0E�V
WULEXWDU\ VLJQDO �3&0��&5& DQG 3&0��&5&
IUDPLQJ RQO\�

78)(EH 78 )(%(

78%,3 78 %,3

(%,7 5HPRWH IDUïHQG &5& HUURV �(ïELW HUURUV�
�3&0�� &5& DQG 3&0��&5& IUDPLQJ RQO\�

)(0IDV ��� 5HPRWH IDUïHQG ORVV RI 0)$6 HUURUV

)$:IUDPH ��� ,QVHUW 1 FRQVHFXWLYH IUDPH DOLJQPHQW ZRUG
HUURUV LQ 0 IUDPHV

��� 'DWD HUURUV PD\ RQO\ EH LQMHFWHG DW SD\ORDG UDWH VHW E\ 6285FH�'$7$�
7(/HFRP�75,%XWDU\�3$</RDG�

��� /D\HU DW ZKLFK WKLV HUURU LV LQMHFWHG LV FRQWUROOHG E\ WKH
6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�/$<(5 FRPPDQG�

6285FH�'$7$�7(/HFRP�(55RU�7<3( PXVW EH VHW WR 75,%XWDU\ IRU WKLV TXHU\
WR DSSO\�

1RQH

6HW� 6285&(�'$7$�7(/(&20�(5525 '$7$

4XHU\� 6285&(�'$7$�7(/(&20�(5525"

5HVSRQVH� &5&

6285FH�'$7$�7(/HFRP�(55RU�7<3(
6285FH�'$7$�7(/HFRP�(55RU�5$7(
6285FH�'$7$�7(/HFRP�(55RU�,00HGLDWH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:SHULRG

:KHQ IUDPH DOLJQPHQW ZRUG HUURUV LQVHUWLRQ LV HQDEOHG� LW ZLOO LQVHUW 1
FRQVHFXWLYH HUURUV LQWR 0 IUDPHV� 7KLV FRPPDQG VHWV WKH YDOXH IRU 0� ,I WKH
YDOXH VHW LQ WKH 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:FRXQW
FRPPDQG LV JUHDWHU LW ZLOO EH FKDQJHG WR WKH YDOXH VHW LQ WKLV FRPPDQG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:SHULRG �FRXQW!!

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:SHULRG"

�OD\HU! �GLVFUHWH� 'HVFULSWLRQ

�ï���� 0 IUDPHV

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:SHULRG ���
4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:SHULRG"

5HVSRQVH� ���

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:FRXQW

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:IUDPH

6285FH�'$7$�7(/HFRP�75,%XWDU\�(UURU�)$:FRXQW

7KLV FRPPDQG VHOHFWV WKH QXPEHU RI FRQVHFXWLYH IUDPHV WR LQVHUW IUDPH
DOLJQPHQW ZRUG HUURUV LQWR� 7KH LQVHUWLRQ FRXQW PXVW EH OHVV WKDQ WKH YDOXH VHW LQ
WKH 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:IUDPHV FRPPDQG� ,I LW LV
QRW� WKH YDOXH IRU WKH IUDPH SHULRG ZLOO EH FKDQJHG WR WKH )$:SHULRG YDOXH VHW LQ
WKLV FRPPDQG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:FRXQW �FRXQW!!

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:FRXQW"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�OD\HU! �GLVFUHWH� 'HVFULSWLRQ

� � 0 � ����
0 VHW E\ )$:SHULRG

1 FRQVHFXWLYH IUDPHV WR HUURU

1RQH

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:FRXQW ���
4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:FRXQW"

5HVSRQVH� ���

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:SHULRG

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�)$:IUDPH

6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$5P

7KLV FRPPDQG VHWV RU TXHULHV D WULEXWDU\ DODUP WR WUDQVPLW�

7KH FRPPDQG 6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�/$<(5 VHWV WKH
OD\HU LQ WKH PX[ FKDLQ ZKHUH DODUPV ZLOO EH LQVHUWHG� /D\HU VHOHFWLRQ LV OLPLWHG
WR DFWLYH WULEXWDU\ UDWHV�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$5P �WULE DODUP!

6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$5P"

�WULE DODUP! �GLVFUHWH� 'HVFULSWLRQ

121( 1R DODUP WUDQVPLWWHG �GHIDXOW�

$,6 ��� 7ULEXWDU\ $,6

78)(UI 78 )(5)

78$LV 78 $,6

5$, ��� 5HPRWH $ODUP ,QGLFDWLRQ

/35), /RZ RUGHU SDWK UHPRWH IDLOXUH LQGLFDWLRQ

��� /D\HU DW ZKLFK WKLV DODUP LV LQMHFWHG LV FRQWUROOHG E\ 6285FH�'$7$�
7(/HFRP�'()(FW�/$<(5�

3DUDPHWHUV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$50 121(

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$50"

5HVSRQVH� 5$,

6285FH�'$7$�7(/HFRP�'()(FW�/$<(5�

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH

7KLV FRPPDQG VHWV RU TXHULHV D WULEXWDU\ IDLOXUH WR WUDQVPLW�

7KH FRPPDQGV 6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�/$<(5 VHW WKH
OD\HU LQ WKH PX[ FKDLQ ZKHUH IDLOXUHV ZLOO EH LQVHUWHG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH �WULE IDLOXUH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH"

�WULE IDLOXUH! �GLVFUHWH� 'HVFULSWLRQ

121( 1R IDLOXUH WUDQVPLWWHG �GHIDXOW�

78/23 78 /RVV RI 3RLQWHU

78/20 78 /RVV RI 0XOWLIUDPH

1RQH

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/85( 121(

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/85("

5HVSRQVH� 78/23

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW DGMXVW SRLQWHUV IRU WKH

WUDQVPLWWHG 78 PDSSHG VLJQDO� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV

VXEV\VWHP�

127(� 6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 75,%XWDU\ IRU

DQ\ FRPPDQG RU TXHU\ LQ WKLV VHFWLRQ WR DSSO\�

'$7$

7(/HFRP

6285FH

32,17HU

02'( 9$/XH

75,%XWDU\

1')/DJ ',5HFWLRQ 5$7(1%85VW 6(4XHQFH

',5HFWLRQ 7<3( ,3(5LRG &3(5LRG 5$7(,3(5LRG $120DO\

%7,0H" 17,0H"

&3(5LRG

/(1*WK" /(1*WK"

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17HU VXEV\VWHP



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'(

7KLV FRPPDQG VHWV RU TXHULHV WKH 78 SRLQWHU PDQLSXODWLRQ PRGHV�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'( �WULE SWU PRGH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'("

�WULE SWU PRGH! �GLVFUHWH� 'HVFULSWLRQ

0$1XDO 3RLQWHUV DUH FRQWUROOHG E\ 6285FH�'$7$�
75,%XWDU\�32,1WHU�9$/XH DQG 6285FH�
'$7$�75,%XWDU\�32,1WHU�1')/DJ �GHIDXOW�

6,1*OH 3RLQWHU DGMXVWPHQWV DUH FRQWUROOHG E\ WKH
6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ DQG
6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ
FRPPDQGV

%856W :KHQ WKH 6285FH�'$7$�7(/HFRP�32,1WHU�
$&7LRQ FRPPDQG LV JLYHQ� D EXUVW RI SRLQWHU
DGMXVWPHQWV LV VHQW DW WKH PD[LPXP UDWH �� LQ
� IUDPHV� ZLWK D FRXQW GHILQHG E\ 6285FH�
'$7$�75,%XWDU\�32,1WHU�1%85VW

)2))VHW 7ULEXWDU\ SRLQWHUV DUH FRQWUROOHG E\ WKH
6285FH�&/2&N�2))6HW VXEV\VWHP�

&217LQXRXV 3RLQWHUV DUH FRQWLQXRXVO\ DGMXVWHG DFFRUGLQJ
WR WKH 6285FH�'$7$�75,%XWDU\�32,1WHU�
',5HFWLRQ DQG 6285FH�'$7$�75,%XWDU\�
32,1WHU�5$7( FRPPDQGV

6(4XHQFH 3RLQWHUV DUH VWUHVVHG DFFRUGLQJ WR VHTXHQFHV
GHILQHG LQ 7��������ï���� RU *����

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 75,%XWDU\ IRU WKLV
FRPPDQG WR DSSO\� <RX FDQ FRQWURO RQO\ $8 RU 78 SRLQWHU DGMXVWPHQWV DW DQ\
RQH WLPH�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�02'( 0$18$/

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�02'("

5HVSRQVH� %856W

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�9$/XH

7KLV FRPPDQG VHWV RU TXHULHV WKH 78 SRLQWHU YDOXH� ,I 6285FH�'$7$�7(/H�
FRP�75,%XWDU\�32,1WHU�1')/DJ LV VHW WR 21� D 1HZ 'DWD )ODJ �1')� LV VHQW
ZLWK HDFK QHZ YDOXH UHFHLYHG�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�9$/XH �WULE SWU YDOXH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�9$/XH"

�WULE SWU YDOXH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ���� 78$6<1& �GHIDXOW  ���� LOOHJDO ! ����
78� �GHIDXOW  ���� LOOHJDO ! ����

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 75,%XWDU\ IRU WKLV
FRPPDQG WR DSSO\� <RX FDQ FRQWURO RQO\ $8 RU 78 SRLQWHU DGMXVWPHQWV DW DQ\
RQH WLPH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'( PXVW EH VHW WR 0$1XDO
IRU WKLV FRPPDQG WR DSSO\�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�9$/8( ��

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�9$/8("

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1')/DJ

7KLV FRPPDQG VHWV RU TXHULHV WKH JHQHUDWLRQ RI D 1HZ 'DWD )ODJ �1')� ZKHQ
78 SRLQWHU DGMXVWPHQWV RFFXU�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1')/DJ �WULE 1') VWDWH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1')/DJ"

�WULE 1') VWDWH! �ERROHDQ� 'HVFULSWLRQ

� RU 21 2Q �GHIDXOW�

� RU 2)) 2II

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 75,%XWDU\ IRU WKLV
FRPPDQG WR DSSO\� <RX FDQ FRQWURO RQO\ $8 RU 78 SRLQWHU DGMXVWPHQWV DW DQ\
RQH WLPH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU PXVW EH VHW WR 0$1XDO IRU WKLV
FRPPDQG WR DSSO\�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�1')/$* 21

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�1')/$*"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�9$/XH
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�',5HFWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH GLUHFWLRQ RI FRQWLQXRXV 78 SRLQWHU DGMXVW�
PHQWV�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�',5HFWLRQ �WULE SWU GLU!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�',5HFWLRQ"

�WULE SWU GLU! �GLVFUHWH� 'HVFULSWLRQ

$/7HUQDWH 3RLQWHU DGMXVWPHQWV DOWHUQDWH EHWZHHQ XS DQG
GRZQ �GHIDXOW�

'2:1 3RLQWHUV DGMXVWHG GRZQ

83 3RLQWHUV DGMXVWHG XS

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 75,%XWDU\ IRU WKLV
FRPPDQG WR DSSO\� <RX FDQ FRQWURO RQO\ $8 RU 78 SRLQWHU DGMXVWPHQWV DW DQ\
RQH WLPH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17HU�02'( PXVW EH VHW WR
&217LQXRXV IRU WKLV FRPPDQG WR DSSO\�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�',5(&7,21 83

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�',5(&7,21"

5HVSRQVH� 83

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�5$7(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1%85VW

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPEHU RI SRLQWHU DGMXVWPHQWV LQ D EXUVW RI
78 SRLQWHU DGMXVWPHQWV� 6HQG WKH 6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ
FRPPDQG WR FUHDWH WKH EXUVW RI SRLQWHU DGMXVWPHQWV�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1%85VW �WULE SWU EXUVW!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1%85VW"

�WULE SWU EXUVW! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR � 7KLV YDOXH GHWHUPLQHV WKH QXPEHU RI SRLQWHU
DGMXVWPHQWV LQ D EXUVW RI SRLQWHU DGMXVWPHQWV
�GHIDXOW  ��

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 75,%XWDU\ IRU WKLV
FRPPDQG WR DSSO\� <RX FDQ FRQWURO RQO\ $8 RU 78 SRLQWHU DGMXVWPHQWV DW DQ\
RQH WLPH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'( PXVW EH VHW WR
%856W IRU WKLV FRPPDQG WR DSSO\�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�1%8567 �

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�1%8567"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ
6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�5$7(

$GG�'URS 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH FRQWLQXRXV 78 SRLQWHU DGMXVWPHQW UDWH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�5$7( �WULE SWU UDWH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�5$7("

�WULE SWU UDWH! �15��QXPHULF� 'HVFULSWLRQ

$Q LQWHJHU LQ WKH UDQJH � WR ������ 7KH SRLQWHU DGMXVWPHQW UDWH� LQ PLOOLVHFRQGV

6285FH�'$7$�7(/HFRP�32,1WHU�02'( PXVW EH VHW WR 75,%XWDU\ IRU WKLV
FRPPDQG WR DSSO\� <RX FDQ FRQWURO RQO\ $8 RU 78 SRLQWHU DGMXVWPHQWV DW DQ\
RQH WLPH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'( PXVW EH VHW WR
&217LQXRXV IRU WKLV FRPPDQG WR DSSO\�

1RQH

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�5$7( �

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�5$7("

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�',5HFWLRQ
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�',5HFWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU PRYHPHQW GLUHFWLRQ�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�',5HFWLRQ

�SWU VHT GLUHFWLRQ!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�',5HFWLRQ"

�SWU VHT GLUHFWLRQ! �GLVFUHWH� 'HVFULSWLRQ

'2:1

83 �GHIDXOW�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

���� ´6HWWLQJV FRQIOLFWµ

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(

�',5(&7,21 83

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(

�',5(&7,21"

5HVSRQVH� 83

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï���&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH PRYHPHQW UDWH LQ PLOOLVHF�
RQGV�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�5$7(

�SWU VHT UDWH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�5$7("

�SWU VHT UDWH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU IURP �� WR ������ PV 5HVROXWLRQ LV � PV
�GHIDXOW GHSHQGV RQ PDSSLQJ DQG W\SH�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

6RPH VHTXHQFH W\SHV �OLNH VLQJOH� EXUVW� SKDVH� VLQDOW� DQG GEODOW� VHW WKH UDWH WR
������ PV� :LWK WKHVH W\SHV� \RX FDQQRW FKDQJH WKH UDWH�

���� ´6HWWLQJV FRQIOLFW� VWRS VHTXHQFHV EHIRUH VHWWLQJ WKH UDWHµ

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(

�5$7( ����

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(

�5$7("

5HVSRQVH� �����

6285FH�'$7$�7(/HFRP�32,1WHU�02'(
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�7<3(

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�7<3(

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH W\SH�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�7<3(

�SWU VHT W\SH!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�7<3("

�SWU VHT W\SH! �GLVFUHWH� 'HVFULSWLRQ

6,1*OH 6LQJOH SRLQWHU DGMXVWPHQW �*���� H�

%856W %XUVW SRLQWHU DGMXVWPHQW �*���� I�

3+$6H 3KDVH WUDQVLHQW SRLQWHU DGMXVWPHQW

3��� 3HULRGLF ���� SRLQWHU DGMXVWPHQW �78��� RQO\�

3���&$1 3HULRGLF ���� ZLWK FDQFHO �78��� RQO\�

3���$'' 3HULRGLF ���� ZLWK DGG �78��� RQO\�

3��� 3HULRGLF ���� SRLQWHU DGMXVWPHQW �78�� RQO\�

3���&$1 3HULRGLF ���� ZLWK FDQFHO �78�� RQO\�

3���$'' 3HULRGLF ���� ZLWK DGG �78�� RQO\�

3&21WLQXRXV 3HULRGLF FRQWLQXRXV SRLQWHU DGMXVWPHQW �*���� K��

3&21&$1 3HULRGLF FRQWLQXRXV ZLWK FDQFHO �*���� K��

3&21$'' 3HULRGLF FRQWLQXRXV ZLWK DGG �*���� K��

5(*'%/ 5HJXODU SRLQWHU SOXV RQH GRXEOH �*���� E�

5(*0,6 5HJXODU SRLQWHU ZLWK RQH PLVVLQJ �*���� F�

6,1$/7 6LQJOH DOWHUQDWLQJ SRLQWHU �*���� D� �GHIDXOW�

'%/$/7 'RXEOH DOWHUQDWLQJ SRLQWHU �*���� G�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

*���� RQO\ DSSOLHV WR 78 PDSSLQJV�

���� ´6HWWLQJV FRQIOLFW� VWRS VHTXHQFHV EHIRUH VHWWLQJ W\SHµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

�ï���&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�7<3(

%8567

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�7<3("

5HVSRQVH� 3+$6H

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

1RQH

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�,3(5LRG

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ SHULRG�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�,3(5LRG

�SWU VHT LQLW!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�,3(5LRG"

�SWU VHT LQLW! �GLVFUHWH� 'HVFULSWLRQ

� �RU 2))� 'LVDEOHV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ
SHULRG

� �RU 21� (QDEOHV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ
SHULRG �GHIDXOW�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

���� ´6HWWLQJV FRQIOLFW� VWRS VHTXHQFHV EHIRUH VHWWLQJ WKH SHULRGµ

([DPSOHV

5HODWHG &RPPDQGV

(UURUV DQG (YHQWV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(

�,3(5,2' 21

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�,3(5,2'"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�,3(5LRG�/(1*WK"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH LQLWLDOL]DWLRQ SHULRG LQ VHFRQGV�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�,3(5LRG�/(1*WK"

�SRLQWHU VHT LQLW! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU 3RLQWHU VHTXHQFH LQLWLDOL]DWLRQ SHULRG LQ
VHFRQGV

1RQH

1RQH

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�,3(5Ü

,2'�/(1*7+

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�,3(5LRG

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�5$7(

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�7<3(

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï���&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�&3(5LRG

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH FRRO GRZQ SHULRG�

6HWWLQJ WKLV SDUDPHWHU ZKHQ D VHTXHQFH LV UXQQLQJ UHWXUQV DQ HUURU�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�&3(5LRG

�SWU VHT LQLW!

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�&3(5LRG"

�SWU VHT LQLW! �GLVFUHWH� 'HVFULSWLRQ

� �RU 2))� 'LVDEOHV WKH SRLQWHU VHTXHQFH FRRO GRZQ
SHULRG

� �RU 21� (QDEOHV WKH SRLQWHU VHTXHQFH FRRO GRZQ
SHULRG �GHIDXOW�

3RLQWHU VHTXHQFHV PXVW QRW EH UXQQLQJ�

���� ´6HWWLQJV FRQIOLFW� VWRS VHTXHQFHV EHIRUH VHWWLQJ WKH SHULRGµ

6HW� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(

�&3(5,2' 2))

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�&3(5,2'"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�&3(5LRG�/(1*WK"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH FRRO GRZQ SHULRG LQ VHFRQGV�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�&3(5LRG�/(1*WK"

�SRLQWHU VHT LQLW! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU�
IRU 78�� PDSSLQJ ³ IURP ��� WR ��
IRU 78� PDSSLQJ ³ IURP ��� WR ��

3RLQWHU VHTXHQFH FRRO GRZQ SHULRG LQ VHFRQGV

1RQH

1RQH

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�

&3(5,2'�/(1*7+

5HVSRQVH� ���

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�&3(5LRG

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�5$7(

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�7<3(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï���&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�$120DO\�%7,0H"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH WLPH EHWZHHQ DQRPDOLHV LQ VHFRQGV�

6HTXHQFHV GR QRW KDYH WR EH UXQQLQJ� 7KLV FDOFXODWLRQ LV EDVHG XSRQ VHTXHQFH

W\SH DQG UDWH�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�$120DO\�%7,0H"

�SRLQWHU VHT EWLPH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ SRVLWLYH LQWHJHU 7LPH EHWZHHQ DQRPDOLHV LQ VHFRQGV

ï� 5HWXUQHG IRU VHTXHQFHV ZLWK DQ LQYDOLG
%7,0(� ([DPSOH� FRQWLQXRXV ZLWKRXW
DQRPDOLHV

1RQH

1RQH

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�

$120$/<�%7,0("

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�7<3(

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�5$7(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�$120DO\�17,0H"

7KLV TXHU\ UHWXUQV WKH SRLQWHU VHTXHQFH WLPH XQWLO WKH QH[W DQRPDO\ LQ VHFRQGV�

7KLV TXHU\ LV RQO\ PHDQLQJIXO LI VHTXHQFHV DUH UXQQLQJ�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�$120DO\�17,0H"

�SRLQWHU VHT QWLPH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ SRVLWLYH LQWHJHU 7LPH XQWLO WKH QH[W DQRPDO\ LQ VHFRQGV

ï� 5HWXUQHG IRU VHTXHQFHV ZLWK DQ LQYDOLG 17,0(
�([DPSOH� FRQWLQXRXV ZLWKRXW DQRPDOLHV� RU LI
LQ WKH IROORZLQJ VWDWHV� 67233('� ,1,7,$/L]�
LQJ� RU &22/GRZQ

1RQH

1RQH

4XHU\� 6285FH�'$7$�7(/HFRP�75,%XWDU\�32,17(5�6(48(1&(�

$120$/<�17,0("

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�32,1WHU�02'(

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�&217URO

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�7<3(

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�6(4XHQFH�5$7(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6285FH�'$7$�7(/HFRP�-,7WHU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO WKH MLWWHU DQG

ZDQGHU VHWWLQJV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�
&76 ���

7(/HFRP

-,7WHU

02'( 628UFH &/2&N

6285FH

'$7$

5$7( 2))6HW

$03/LWXGH)5(4XHQF\

)LJXUH �ï��� 6285FH�'$7$�7(/HFRP�-,7WHU VXEV\VWHP

6285FH�'$7$�7(/HFRP�-,7WHU�02'(

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU�ZDQGHU JHQHUDWLRQ PRGH�

6285FH�'$7$�7(/HFRP�-,7WHU�02'( �MLWWHU PRGH!

6285FH�'$7$�7(/HFRP�-,7WHU�02'("

�MLWWHU PRGH! �GLVFUHWH� 'HVFULSWLRQ

2)) 1R MLWWHU RU ZDQGHU JHQHUDWLRQ �GHIDXOW�

21 7XUQ MLWWHU�ZDQGHU JHQHUDWLRQ 21

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU PRGH WR 2)) �GHIDXOW��

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW MLWWHU RSWLRQµ
LI WKH MLWWHU�ZDQGHU WHVW RSWLRQ LV QRW LQVWDOOHG DQG 21 LV VHOHFWHG�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6285&(�'$7$�7(/(&20�-,77(5�02'( 21

4XHU\� 6285&(�'$7$�7(/(&20�-,77(5�02'("

5HVSRQVH� 21

1RQH

6285FH�'$7$�7(/HFRP�-,7WHU�6285FH

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU RU ZDQGHU JHQHUDWLRQ RXWSXW GHVWLQDWLRQ�

6285FH�'$7$�7(/HFRP�-,7WHU�6285FH �MLWWHU RXWSXW!

6285FH�'$7$�7(/HFRP�-,7WHU�6285FH"

�MLWWHU RXWSXW! �GLVFUHWH� 'HVFULSWLRQ

/,1( -LWWHU WKH OLQH �GHIDXOW�

&/2&N -LWWHU WKH FORFN ����9�

*��� -LWWHU WKH FORFN �� 0+] *���� UHTXLUHV
DGG�GURS�WHVW PRGXOH�

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU PRGH WR /,1( �GHIDXOW��

1RQH

6HW� 6285&(�'$7$�7(/(&20�-,77(5�6285&( /,1(

4XHU\� 6285&(�'$7$�7(/(&20�-,77(5�6285&("

5HVSRQVH� /,1(

6285FH�'$7$�7(/HFRP�-,7WHU�02'(

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU RU ZDQGHU WUDQVPLW FORFN UDWH�

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7( �FORFN UDWH!

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7("

�FORFN UDWH! �GLVFUHWH� 'HVFULSWLRQ

0�� �� 0E�V UDWH

0��� ��� 0E�V UDWH

0��� ��� 0E�V UDWH

0� � 0E�V UDWH �GHIDXOW�

0�� �� 0E�V UDWH

0�� �� 0E�V UDWH

0��� ��� 0E�V UDWH

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH FORFN UDWH WR 0� �GHIDXOW��

1RQH

6HW� 6285&(�'$7$�7(/(&20�-,77(5�&/2&.�5$7( 0���

4XHU\� 6285&(�'$7$�7(/(&20�-,77(5�&/2&.�5$7("

5HVSRQVH� 0�

6285FH�'$7$�7(/HFRP�-,7WHU�02'(
6285FH�'$7$�7(/HFRP�-,7WHU�6285FH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�2))6HW

7KLV FRPPDQG VHWV RU TXHULHV WKH RXWSXW MLWWHU FORFN IUHTXHQF\ RIIVHW�

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�2))6HW �FORFN RIIVHW!

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�2))6HW"

�FORFN RIIVHW! �15��QXPHULF� 'HVFULSWLRQ

ï����� WR ����� )UHTXHQF\ RIIVHW YDOXH LQ SSP �GHIDXOW LV ���
$FFXUDF\ WR � SODFH DIWHU WKH GHFLPDO SRLQW�

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV FORFN RIIVHW WR � �GHIDXOW��

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6285&(�'$7$�7(/(&20�-,77(5�&/2&.�2))6(7 ��

4XHU\� 6285&(�'$7$�7(/(&20�-,77(5�&/2&.�2))6(7"

5HVSRQVH� ����

6285FH�'$7$�7(/HFRP�-,7WHU�02'(
6285FH�'$7$�7(/HFRP�-,7WHU�6285FH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6285FH�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\

7KLV FRPPDQG VHWV WKH RXWSXW MLWWHU IUHTXHQF\�

6285FH�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\ �MLWWHU IUHTXHQF\!

6285FH�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\"

�MLWWHU IUHTXHQF\! �15��QXPHULF� 'HVFULSWLRQ

�� ³+] WR ��� .+] 2XWSXW MLWWHU IUHTXHQF\ UDQJH DW ��� 0E

�� ³+] WR � 0+] 2XWSXW MLWWHU IUHTXHQF\ UDQJH DW ��� 0E

�� ³+] WR ��� N+] 2XWSXW MLWWHU IUHTXHQF\ UDQJH DW � 0E

�� ³+] WR ��� N+] 2XWSXW MLWWHU IUHTXHQF\ UDQJH DW �� 0E

�� ³+] WR ��� 0+] 2XWSXW MLWWHU IUHTXHQF\ UDQJH DW ��� 0E

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH MLWWHU IUHTXHQF\ WR �� +] �GHIDXOW��

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW UDQJH IRU WKH FRPPDQG�

6HW� 6285&(�'$7$�7(/(&20�-,77(5�)5(48(1&< ������

4XHU\� 6285&(�'$7$�7(/(&20�-,77(5�)5(48(1&<"

5HVSRQVH� �����

6285FH�'$7$�7(/HFRP�-,7WHU�02'(
6285FH�'$7$�7(/HFRP�-,7WHU�$03/LWXGH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6285FH�'$7$�7(/HFRP�-,7WHU�$03/LWXGH

7KLV FRPPDQG VHWV RU TXHULHV WKH RXWSXW MLWWHU DPSOLWXGH UDQJH�

6285FH�'$7$�7(/HFRP�-,7WHU�$03/LWXGH �MLWWHU DPSO!

6285FH�'$7$�7(/HFRP�-,7WHU�$03/LWXGH"

5DWH
$PSOLWXGH VFDOH LQ 8,S�S
$� $� $� $�

�� 0E�V UDWH
��� 0E�V UDWH
��� 0E�V UDWH

���� ��� �� �
���� ��� �� �
���� ��� �� �

5DWH
)UHTXHQF\ VFDOH LQ +]
I� I� I� I� I� I�

�� 0E�V UDWH
��� 0E�V UDWH
��� 0E�V UDWH

�� ³ �� � N �� N ��� N ��� N
�� ³ �� � N �� N ��� N ��� 0
�� ³ �� � N ��� N ��� 0 � 0

I� I� I� I�

$�

$�

$�

-LWWHU�:DQGHU )UHTXHQF\

-LWWHU�:DQGHU
$PSOLWXGH

I�I�

$�

)LJXUH �ï��� -LWWHU�:DQGHU DPSOLWXGH DQG IUHTXHQF\ OLPLWV

5DQJHV DW HDFK UDWH GHSHQG RQ FXUUHQW MLWWHU IUHTXHQF\� 5HIHU WR WKH SDUDPHWHUV
WDEOH DQG )LJXUH �ï�� WR GHWHUPLQH DPSOLWXGH UDQJHV IRU HDFK IUHTXHQF\ UDQJH


567 VHWV MLWWHU DPSOLWXGH WR ���� 8, �GHIDXOW YDOXH��

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW UDQJH IRU WKH FRPPDQG�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7UDQVPLW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HW� 6285&(�'$7$�7(/(&20�-,77(5�$03/,78'( ���

4XHU\� 6285&(�'$7$�7(/(&20�-,77(5�$03/,78'("

5HVSRQVH� ����

6285FH�'$7$�7(/HFRP�-,7WHU�02'(
6285FH�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\

([DPSOHV

5HODWHG &RPPDQGV



7UDQVPLW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

5HFHLYH &RPPDQGV

7KH 5HFHLYH &RPPDQGV DOORZ \RX WR VHW XS WKH SK\VLFDO FRQQHFWLRQV RI D
UHFHLYHG VLJQDO DQG PHDVXUH WKH VLJQDO� 7KLV VHFWLRQ FRQWDLQV DOO RI WKH FRP�
PDQGV DQG TXHULHV IRU HDFK RI WKH IROORZLQJ &76 ��� 5HFHLYH VXEV\VWHPV�

1 ,1387��7(/HFRP

1 ,1387��7(/HFRP

1 ,1387��7(/HFRP

1 6(16H�'$7$�7(/HFRP

1 6(16H�'$7$�7(/HFRP�7(67

1 6(16H�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG

1 6(16H�'$7$�7(/HFRP�0($6XUH

1 6(16H�'$7$�7(/HFRP�67(67V

1 6(16H�'$7$�7(/HFRP�$872VFDQ

1 6(16H�'$7$�7(/HFRP�75,%XWDU\

1 6(16(�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG

1 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\

1 6(16H�'$7$�7(/HFRP�-,7WHU

1 6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU

1 6(16H�'$7$�7(/HFRP�7(67�-,7WHU

1 6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU

1 &$/LEUDWH



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

,1387� 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW DOORZ \RX WR VHW WKH UDWH�
W\SH� DQG OHYHO RI WKH LQFRPLQJ VLJQDO� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU
WKLV VXEV\VWHP�

,1387�

7(/HFRP

5$7( 7<3( /(9HO 23:5" 392/WDJH"

)LJXUH �ï��� ,1387� VXEV\VWHP

,1387��7(/HFRP�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH VLJQDO UDWH RI WKH UHFHLYHU� 7KH VLJQDO
FRQQHFWHG WR ,1387� LV SDVVHG WR WKH UHFHLYHU E\ WKH 6(16H�'$7$�7(/H�
FRP�6285FH ,1387� FRPPDQG�

,1387��7(/HFRP�5$7( �UDWH!

,1387��7(/HFRP�5$7("

�UDWH! �GLVFUHWH� 'HVFULSWLRQ

670� ����� 0+]

670� ������ 0+] �GHIDXOW�

670� ������ 0+]

1RQH

���� ´6HWWLQJV FRQIOLFW� 5DWH LV QRW DYDLODEOH ZLWK FXUUHQW /LQH ,QWHUIDFH PRGXOH

RU RSHUDWLQJ PRGHµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HW� ,1387��7(/(&20�5$7( 670�

4XHU\� ,1387��7(/(&20�5$7("

5HVSRQVH� 670�

6(16H�'$7$�7(/HFRP�6285FH

,1387��7(/HFRP�7<3(

7KLV FRPPDQG VHWV RU TXHULHV WKH LQSXW VLJQDO W\SH� 7KH 2SHUDWLRQ &RPSOHWH ELW

LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU LV VHW WR � ZKHQ WKLV FRPPDQG LV H[HFXWHG�

,1387��7(/HFRP�7<3( �W\SH!

,1387��7(/HFRP�7<3("

�W\SH! �GLVFUHWH� 'HVFULSWLRQ

(/(&WULFDO (OHFWULFDO RXWSXW �GHIDXOW�

237LFDO 2SWLFDO RXWSXW

1RQH

���� ´6HWWLQJV FRQIOLFW� 7\SH LV QRW DYDLODEOH ZLWK FXUUHQW /LQH ,QWHUIDFH PRGXOHµ

6HW� ,1387��7(/(&20�7<3( (/(&75,&$/

4XHU\� ,1387��7(/(&20�7<3("

5HVSRQVH� 237,&$/

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

,1387��7(/HFRP�/(9HO

7KLV FRPPDQG VHWV RU TXHULHV WKH H[SHFWHG OHYHO RI WKH UHFHLYHG HOHFWULFDO VLJQDO�

6RPH RSWLFDO DQG HOHFWULFDO PRGXOHV GR QRW VXSSRUW DOO OHYHOV� &KHFN WKH VWDWXV

HYHQW UHJLVWHU WR YHULI\ YDOLG VHWWLQJV�

,1387��7(/HFRP�/(9HO �OHYHO!

,1387��7(/HFRP�/(9HO"

�OHYHO! �GLVFUHWH� 'HVFULSWLRQ

;&21QHFW 6LPXODWHV FURVV FRQQHFW OHYHO �ï� G%� �GHIDXOW�

/2: ,QSXW OHYHO LV ORZ �ï�� G%�

+,*+ +LJK OHYHO �� G%�

021,725 0RQLWRU OHYHO

,1387��7(/HFRP�7<3( PXVW EH VHW WR (/(&WULFDO IRU WKLV FRPPDQG WR DSSO\�

���� ´6HWWLQJV FRQIOLFW� /HYHO LV QRW DYDLODEOH ZLWK FXUUHQW W\SH� PXVW EH

HOHFWULFDOµ

6HW� ,1387��7(/(&20�/(9(/ ;&21

4XHU\� ,1387��7(/(&20�/(9(/"

5HVSRQVH� +,*+

,1387��7(/HFRP�7<3(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

,1387��7(/HFRP�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWXV RI WKH UHFHLYHG VLJQDO FRQQHFWHG WR ,1387�� 7KH

UHVSRQVH LV YDOLG RQO\ ZKHQ WKH UHFHLYHUU LV VHW XS WR UHFHLYH VLJQDOV�

,1387��7(/HFRP�67$7XV"

�WULE� LQSXW VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

1250DO 6LJQDO LV RI DFFHSWDEOH TXDOLW\

/26LJQDO /RVV RI 6LJQDO �QR VLJQDO FRQQHFWHG�

6(16H�'$7$�7(/HFRP�6285FH PXVW EH VHW WR ,1387� IRU WKLV FRPPDQG WR

DSSO\�

1RQH

4XHU\� ,1387��7(/(&20�67$786"

5HVSRQVH� 1250$/

6(16H�'$7$�7(/HFRP�6285FH

,1387��7(/HFRP�23:5"

7KLV TXHU\ UHWXUQV WKH RSWLFDO VLJQDO OHYHO LQ G%P�

,1387��7(/HFRP�23:5"

�RSWLFDO OHYHO! �15��QXPHULF� 'HVFULSWLRQ

$Q\ IORDWLQJ SRLQW QXPEHU 7KH RSWLFDO VLJQDO OHYHO RI WKH UHFHLYHG VLJQDO
LQ G%P

,1387��7(/HFRP�7<3( PXVW EH VHW WR 237LFDO�

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

4XHU\� ,1387��7(/(&20�23:5"

5HVSRQVH� �����

,1387��7(/HFRP�7<3(

,1387��7(/HFRP�392/WDJH"

7KLV TXHU\ UHWXUQV WKH SHDN HOHFWULFDO YROWDJH LQ YROWV�

,1387��7(/HFRP�392/WDJH"

�SHDN YROWDJH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ IORDWLQJ SRLQW QXPEHU 7KH SHDN YROWDJH RI WKH UHFHLYHG VLJQDO LQ
YROWV

,1387��7(/HFRP�7<3( PXVW EH VHW WR (/(&WULFDO�

1RQH

4XHU\� ,1387��7(/(&20�392/7$*("

5HVSRQVH� ����

,1387��7(/HFRP�7<3(

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

,1387� 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW WKH FKDUDFWHULVWLFV RI

WKH UHFHLYHG RU DGGHG � 0E�V WULEXWDU\ VLJQDO� )LJXUH �ï�� VKRZV WKH KLHUDUFK\

WUHH IRU WKLV VXEV\VWHP�

7(/HFRP

67$7XV"

,1387�

7(50LQDWRU/(9HO &2'(

)LJXUH �ï��� ,1387� VXEV\VWHP

,1387��7(/HFRP�/(9HO

7KLV FRPPDQG VHWV RU TXHULHV WKH H[SHFWHG VLJQDO OHYHO DW WKH � 0E�V UHFHLYH

FRQQHFWRU�

,1387��7(/HFRP�/(9HO �WULE� LQSXW OHYHO!

,1387��7(/HFRP�/(9HO"

�WULE� LQSXW OHYHO! �GLVFUHWH� 'HVFULSWLRQ

1250DO 1RUPDO LQSXW OHYHOV �GHIDXOW�

021LWRU 0RQLWRU OHYHO

%5,'JH %ULGJHG LQSXW

3527(&7(' 3URWHFWHG PRQLWRU PRGH� ï��GE

7KH LQVWUXPHQW PXVW EH VHW XS WR UHFHLYH RU DGG D � 0E�V WULEXWDU\ VLJQDO IRU WKLV

FRPPDQG WR DSSO\�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� ,1387��7(/(&20�/(9(/ 1250$/

4XHU\� ,1387��7(/(&20�/(9(/"

5HVSRQVH� 021,725

6(16H�'$7$�7(/HFRP�6285FH

6285FH�'$7$�7(/HFRP�75,%XWDU\�$''

,1387��7(/HFRP�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWXV RI WKH UHFHLYHG RU DGGHG � 0E�V WULEXWDU\ VLJQDO�

,1387��7(/HFRP�67$7XV"

�WULE� LQSXW VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

1250DO 6LJQDO LV RI DFFHSWDEOH TXDOLW\

/26LJQDO /RVV RI 6LJQDO �QR VLJQDO FRQQHFWHG�

6(16H�'$7$�7(/HFRP�6285FH PXVW EH VHW WR ,1387� IRU WKLV FRPPDQG WR

DSSO\�

1RQH

4XHU\� ,1387��7(/(&20�67$786"

5HVSRQVH� 1250$/

6(16H�'$7$�7(/HFRP�6285FH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

,1387��7(/HFRP�7(50LQDWRU

7KLV FRPPDQG VHWV RU TXHULHV WKH VLJQDO WHUPLQDWRU IRU WKH � 0E�V UHFHLYH

FRQQHFWRU�

,1387��7(/HFRP�7(50LQDWRU �WULE� LQSXW WHUPLQ!

,1387��7(/HFRP�7(50LQDWRU"

�WULE� LQSXW WHUPLQ! �GLVFUHWH� 'HVFULSWLRQ

%$/DQFHG ��� � FRQQHFWRU �GHIDXOW�

81%$/DQFHG �� � FRQQHFWRU

7KH LQVWUXPHQW PXVW EH VHW XS WR UHFHLYH RU DGG D � 0E�V WULEXWDU\ VLJQDO IRU WKLV

FRPPDQG WR DSSO\�

1RQH

6HW� ,1387��7(/(&20�7(50,1$725 %$/$1&('

4XHU\� ,1387��7(/(&20�7(50,1$725"

5HVSRQVH� 670�

5HVSRQVH� 0���

6(16H�'$7$�7(/HFRP�6(16H

6285FH�'$7$�7(/HFRP�75,%XWDU\�$''

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

,1387��7(/HFRP�&2'(

6HOHFW $0, RU +'%� HQFRGLQJ IRU WKH OLQH LQSXW DQG RXWSXW� +'%� LV WKH GHIDXOW

YDOXH�

,QSXW��WHOHFRP�&2'( �VLJQDO HQFRGLQJ!

,1387��7(/HFRP�&2'("

�VLJQDO HQFRGLQJ! �GLVFUHWH� 'HVFULSWLRQ

+'%� 6HW H[SHFWHG HQFRGLQJ WR +'%�

$0, 6HW RU H[SHFWHG HQFRGLQJ WR $0,

1RQH

1RQH

4XHU\� ,1387��7(/(&20�&2'( $0,

4XHU\� ,1387��7(/(&20�&2'("

5HVSRQVH� $0,

287387��7(/HFRP�&2'(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

,1387� 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW WKH FKDUDFWHULVWLFV RI

WKH UHFHLYHG RU DGGHG �� 0E�V RU ��� 0E�V WULEXWDU\ VLJQDO� )LJXUH �ï�� VKRZV

WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

7(/HFRP

5$7(

,1387�

67$7XV"/(9HO &2'(

)LJXUH �ï��� ,1387� VXEV\VWHP

,1387��7(/HFRP�/(9HO

7KLV FRPPDQG VHWV RU TXHULHV WKH H[SHFWHG VLJQDO OHYHO DW WKH �� 0E�V RU

��� 0E�V UHFHLYH FRQQHFWRU�

,1387��7(/HFRP�/(9HO �WULE� LQSXW OHYHO!

,1387��7(/HFRP�/(9HO"

�WULE� LQSXW OHYHO! �GLVFUHWH� 'HVFULSWLRQ

1250DO 1RUPDO LQSXW OHYHO

021LWRU 0RQLWRU OHYHO

3527(&7(' 3URWHFWHG PRQLWRU PRGH� ï��GE �IXWXUH�

7KH LQVWUXPHQW PXVW EH VHW XS WR UHFHLYH RU DGG D �� 0E�V RU ��� 0E�V WULEXWDU\

VLJQDO IRU WKLV FRPPDQG WR DSSO\�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� ,1387��7(/(&20�/(9(/ 1250$/

4XHU\� ,1387��7(/(&20�/(9(/"

5HVSRQVH� 1250$/

1RQH

,1387��7(/HFRP�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH�� 0E�V� �� 0E�V RU ��� 0E�V WULEXWDU\ LQSXW

UDWH�

,1387��7(/HFRP�5$7( �WULE� LQSXW UDWH!

,1387��7(/HFRP�5$7("

�WULE� LQSXW UDWH! �GLVFUHWH� 'HVFULSWLRQ

0�� ������ 0E�V �GHIDXOW�

0��� ������� 0E�V

0�� �� 0E�V 5HFHLYH UDWH

7KH LQVWUXPHQW PXVW EH VHW XS WR UHFHLYH RU DGG D �� 0E�V RU ��� 0E�V WULEXWDU\

VLJQDO IRU WKLV FRPPDQG WR DSSO\�

1RQH

6HW� ,1387��7(/(&20�5$7( 0��

4XHU\� ,1387��7(/(&20�5$7("

5HVSRQVH� 0���

6(16H�'$7$�7(/HFRP�6285FH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

,1387��7(/HFRP�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWXV RI WKH UHFHLYHG RU DGGHG �� 0E�V RU ��� 0E�V

WULEXWDU\ VLJQDO�

,1387��7(/HFRP�67$7XV"

�WULE� LQSXW VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

1250DO 6LJQDO LV RI DFFHSWDEOH TXDOLW\

/26LJQDO /RVV RI 6LJQDO �QR VLJQDO FRQQHFWHG�

6(16H�'$7$�7(/HFRP�6285FH PXVW EH VHW WR ,1387� IRU WKLV TXHU\ WR

DSSO\�

1RQH

4XHU\� ,1387��7(/(&20�67$786"

5HVSRQVH� 1250$/

6(16H�'$7$�7(/HFRP�6285FH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

,1387��7(/HFRP�&2'(

6HOHFW $0, RU +'%� HQFRGLQJ IRU WKH OLQH LQSXW DQG RXWSXW� +'%� LV WKH GHIDXOW

YDOXH� 6HOHFW %�=6 HQFRGLQJ IRU WKH �� 0E�V OLQH LQSXW�

,QSXW��WHOHFRP�&2'( �VLJQDO HQFRGLQJ!

,1387��7(/HFRP�&2'("

�VLJQDO HQFRGLQJ! �GLVFUHWH� 'HVFULSWLRQ

+'%� 6HW H[SHFWHG HQFRGLQJ WR +'%� �GHIDXOW�

$0, 6HW H[SHFWHG HQFRGLQJ WR $0,

%�=6 6HW H[SHFWHG HQFRGLQJ WR %�=6 �IRU �� 0E�V
RQO\�

1RQH

1RQH

6HW� ,1387��7(/(&20�&2'( +'%�

4XHU\� ,1387��7(/(&20�&2'("

5HVSRQVH� +'%�

287387��7(/HFRP�&2'(

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW VHW XS WKH VWUXFWXUH RI WKH

VLJQDO WR EH UHFHLYHG� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

'$7$

7(/HFRP

6(16H

67$7XV"

35(6HW

6285FH 3$</RDG6758FWXUH &+$1QHO

0$33LQJ 3$77HUQ

8%<7H

(55287387

35%6

,19HUW

6(&7LRQ

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP VXEV\VWHP

6(16H�'$7$�7(/HFRP�6285FH

7KLV FRPPDQG VHWV RU TXHULHV WKH LQSXW VLJQDO VRXUFH�

6(16H�'$7$�7(/HFRP�6285FH �VRXUFH!

6(16H�'$7$�7(/HFRP�6285FH"

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

,1387� 6'+ UDWHV �GHIDXOW�

,1387� � 0E�V UDWH �$GG�'URS 7HVW 2SWLRQ 2QO\�

,1387� �� 0E�V RU ��� 0E�V UDWH �$GG�'URS 7HVW
2SWLRQ 2QO\�

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6(16(�'$7$�7(/(&20�6285&( ,1387�

4XHU\� 6(16(�'$7$�7(/(&20�6285&("

5HVSRQVH� ,1387�

,1387��7(/HFRP�5$7(

6(16H�'$7$�7(/HFRP�6758FWXUH

7KLV FRPPDQG VHWV RU TXHULHV WKH LQSXW VLJQDO VWUXFWXUH�

6(16H�'$7$�7(/HFRP�6758FWXUH �LQSXW VWUXFWXUH!

6(16H�'$7$�7(/HFRP�6758FWXUH"

�LQSXW VWUXFWXUH! �GLVFUHWH� 'HVFULSWLRQ

$8� $8�� VWUXFWXUH �670� RQO\�

$8� $8�� VWUXFWXUH �GHIDXOW� �670� DQG
670� RQO\�

$8� LV RQO\ DYDLODEOH IRU WKH 670�� UDWH

���� ´6HWWLQJV FRQIOLFW� $UJXPHQW QRW YDOLG LQ FXUUHQW LQVWUXPHQW VWDWHµ

6HW� 6(16(�'$7$�7(/(&20�6758&785( $8�

4XHU\� 6(16(�'$7$�7(/(&20�6758&785("

5HVSRQVH� $8�

287387��7(/HFRP�5$7(

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�67$7XV"

7KLV TXHU\ UHWXUQV WKH KLVWRULFDO RU DFFXPXODWHG VWDWXV RI WKH UHFHLYHG VLJQDO�

6(16H�'$7$�7(/HFRP�67$7XV"

�GHFLPDO YDOXH!
�15��QXPHULF� ELW GHILQLWLRQ

� � /26

� � /2)

� � 22)

� � /23

�� � 06 $,6

�� � 3DWK $,6

�� � (UURU

��� � 8QGHILQHG

��� � .��.� FKDQJH

��� � 06 )(5)

���� �� 3DWK )(5)

���� �� 3RLQWHU DGMXVW

���� �� 1')

���� �� 3DWWHUQ ORFN

����� �� 1RW XVHG

����� �� 1RW XVHG

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�67$786"

5HVSRQVH� ����

6(16H�'$7$�7(/HFRP�67$7XV�35(6HW

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�67$7XV�35(6HW

7KLV FRPPDQG FOHDUV WKH VWDWXV RI WKH UHFHLYHG 6'+ DQG WULEXWDU\ VLJQDOV E\
VHWWLQJ HDFK VWDWXV ELW WR �� $IWHU WKLV FRPPDQG LV JLYHQ� WKH VWDWXV LQIRUPDWLRQ LV
DFFXPXODWHG XQWLO DQRWKHU 6(16H�'$7$�7(/HFRP�67$7XV�35(6HW FRPPDQG LV
JLYHQ� 7R JHW WKH FXUUHQW VLJQDO VWDWXV ZLWKRXW DQ\ KLVWRU\ LQIRUPDWLRQ� VHQG WKH
6(16H�'$7$�7(/HFRP�67$7XV�35(6HW��6(16H�'$7$�7(/HFRP�67$7XV"
FKDLQHG FRPPDQG�

6(16H�'$7$�7(/HFRP�67$7XV�35(6HW

1RQH

1RQH

1RQH

6(16(�'$7$�7(/(&20�67$786�35(6(7

6(16H�'$7$�7(/HFRP�67$7XV"

6(16H�'$7$�7(/HFRP�&+$1QHO

7KLV FRPPDQG VHWV RU TXHULHV WKH DFWLYH FKDQQHO WR WHVW �D 9& VWUXFWXUH��

6(16H�'$7$�7(/HFRP�&+$1QHO �FKDQQHO!

6(16H�'$7$�7(/HFRP�&+$1QHO"

�FKDQQHO! �15��QXPHULF� 'HVFULSWLRQ

� 670��� 670�� �GHIDXOW�

� WR � 670�� UDWH

6HOHFWLRQ RI D �FKDQQHO! JUHDWHU WKDQ � LPSOLHV D UDWH DQG VWUXFWXUH ZLWK PXOWLSOH
9&V�

���� ´6HWWLQJV FRQIOLFW� &KDQQHO LV RXW RI UDQJHµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HW� 6(16(�'$7$�7(/(&20�&+$11(/ �

4XHU\� 6(16(�'$7$�7(/(&20�&+$11(/"

5HVSRQVH� �

,1387��7(/HFRP�5$7(
6(16H�'$7$�7(/HFRP�6758FWXUH

6(16H�'$7$�7(/HFRP�(55287387�6285FH

7KLV FRPPDQG VHWV WKH WULJJHU FRQGLWLRQV IRU WKH SXOVH RXWSXW RQ WKH EDFN RI WKH
WHVW VHW�

6(16H�'$7$�7(/HFRP�(55287387�6285FH

VRXUFH 'HVFULSWLRQ

121( 'LVDEOHV WKH VHOHFWHG HUURU WULJJHU RXWSXW

%�� %�� %�� 3$77(51 6HOHFWV WKH VSHFLILHG HUURU WULJJHU RXWSXW DQG
HQDEOHV LW

1RQH

6(16H�'$7$�7(/HFRP�(55287387�6285FH %�

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ

7KLV FRPPDQG VHWV RU TXHULHV WKH SD\ORDG PDSSLQJ RI WKH UHFHLYHG VWUXFWXUH�

6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ �SD\ORDGBPDSSLQJ!
6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ"

�PDSSLQJ! �GLVFUHWH� 'HVFULSWLRQ

(48LSSHG ([SHFWLQJ HTXLSSHG SD\ORDG PDSSLQJ �GHIDXOW�

81(4XLSSHG ([SHFWLQJ XQHTXLSSHG SD\ORDG PDSSLQJ

75,%XWDU\ ([SHFWLQJ WULEXWDU\ SD\ORDG PDSSLQJ �$GG�
'URS 7HVW 2SWLRQ 2QO\�

6HOHFW (48LSSHG RU 81(4XLSSHG WR XVH WKH 6(16H�'$7$�7(/HFRP�

3$</RDG�3$77HUQ FRPPDQG� 6HOHFWLRQ RI 75,%XWDU\ LV QRW DOORZHG IRU WKH

670�� UDWH� 75,%XWDU\ LV LQYDOLG IRU DQ $8�� VWUXFWXUH�

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW WULEXWDU\ RSWLRQµ

6HW� 6(16(�'$7$�7(/(&20�3$</2$'�0$33LQJ (48,33('

4XHU\� 6(16(�'$7$�7(/(&20�3$</2$'�0$33LQJ"

5HVSRQVH� 75,%87$5<

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ

7KLV FRPPDQG VHWV RU TXHULHV WKH SD\ORDG SDWWHUQ WKDW ZLOO EH XVHG WR FDOFXODWH

WKH SD\ORDG %(5 RI WKH LQFRPLQJ GDWD�

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ �SDWWHUQ!
6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

�SDWWHUQ! �GLVFUHWH� 'HVFULSWLRQ

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� �GHIDXOW�

35%6� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
��ï�

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï�

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï�

$=(5RV $OO ]HURV

$21(V $OO RQHV

8%<7H $ XVHU�GHILQHG E\WH

81.1RZQ 'LVDEOH %(5 FDOFXODWLRQV RQ LQFRPLQJ GDWD

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�3$</2$'�3$77(51 35%6��

4XHU\� 6(16(�'$7$�7(/(&20�3$</2$'�3$77(51"

5HVSRQVH� 35%6�

6(16H�'$7$�7(/HFRP�&+$1QHO

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H

7KLV FRPPDQG VHWV RU TXHULHV WKH LQWHUQDOO\ JHQHUDWHG SD\ORDG IL[HG SDWWHUQ WR EH

GHWHFWHG LQ WKH LQFRPLQJ VLJQDO�

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H �IL[HG SDWÜ

WHUQ!6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H"

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�IL[HG SDWWHUQ! �15��QXPHULF�� 'HVFULSWLRQ

$ QXPEHU LQ WKH UDQJH � WR ��� �KH[DGHFLPDO
�� WR ))�

7KH SD\ORDG SDWWHUQ WR EH GHWHFWHG LV VHW WR
WKLV YDOXH �GHIDXOW  ��

� $ KH[DGHFLPDO YDOXH LV DOVR DFFHSWDEOH�

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ PXVW EH VHW WR 8%<7H IRU WKLV

FRPPDQG WR DSSO\�

1RQH

6HW� 6(16(�'$7$�7(/(&20�3$</2$'�3$77(51�8%<7( ��

6(16(�'$7$�7(/(&20�3$</2$'�3$77(51�8%<7( �+$�

4XHU\� 6(16(�'$7$�7(/(&20�3$</2$'�3$77(51�8%<7("

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ

6(16H�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW

7KLV FRPPDQG VHWV ZKHWKHU WKH 7; SDWWHUQ LV QRUPDO RU LQYHUWHG�

6(16H�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW �VWDWH!

6WDWH 'HVFULSWLRQ

21 ,QYHUWV WKH SUHYLRXVO\ VHOHFWHG SDWWHUQ

2)) 3DWWHUQ LQYHUW LV RII

6(16H�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW 21

6285FH�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�6(&7LRQ�75$&H�0,6PDWFK

7KLV FRPPDQG VHWV WKH -� WUDFH PLVPDWFK UHSRUWLQJ VWDWH�

6(16H�'$7$�7(/HFRP�6(&7LRQ�75$&H�0,6PDWFK �VWDWH!

6WDWH 'HVFULSWLRQ

21 6HWV WKH VWDWH RI UHSRUWLQJ -� WUDFH PLVPDWFK

2)) 7XUQV RII WKH VWDWH RI UHSRUWLQJ RI -� WUDFH
PLVPDWFK

6(16H�'$7$�7(/HFRP�6(&7LRQ�75$&H�0,6PDWFK 2))

1RQH

6\QWD[

3DUDPHWHUV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH FRPPDQGV DQG TXHULHV XVHG WR FRQWURO
PHDVXUHPHQWV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV &76 ���
VXEV\VWHP�

'$7$

7(/HFRP

6(16H

67$5W 6723 67,0H"67$7XV" '85DWLRQ

7(67

+,67RU\

5(6ROXWLRQ

02'(

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�7(67 VXEV\VWHP

6(16H�'$7$�7(/HFRP�7(67�02'(

7KLV FRPPDQG VHWV RU TXHULHV WKH PHDVXUHPHQW WHVW PRGH �QRUPDO RU MLWWHU��

6(16H�'$7$�7(/HFRP�7(67�02'( �PRGH!

6(16H�'$7$�7(/HFRP�7(67�02'("

�PRGH! �GLVFUHWH� 'HVFULSWLRQ

1250DO 1RUPDO RSHUDWLRQ MLWWHU PHDVXUHPHQWV �GHIDXOW�

-,7WHU (QDEOH FRPSOLDQFH WHVWV

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV PRGH WR QRUPDO �GHIDXOW��

���� ´6HWWLQJV FRQIOLFW� 1RW DYDLODEOH ZLWKRXW MLWWHU RSWLRQµ
LI WKH MLWWHU�ZDQGHU WHVW RSWLRQ LV QRW LQVWDOOHG DQG -,7WHU LV VSHFLILHG�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6(16(�'$7$�7(/(&20�7(67�02'( -,77(5

4XHU\� 6(16(�'$7$�7(/(&20�7(67�02'("

5HVSRQVH� 1250$/

1RQH

6(16H�'$7$�7(/HFRP�7(67�67$5W

7KLV FRPPDQG VWDUWV QRUPDO WHVW PHDVXUHPHQWV LI 6(16H�'$7$�7(/H�
FRP�7(67�02'( LV VHW WR 1250DO� 7KLV FRPPDQG VWDUWV VSHFLILHG MLWWHU
FRPSOLDQFH WHVWV LI 6(16H�'$7$�7(/HFRP�7(67�02'( LV VHW WR -,7WHU�

6(16H�'$7$�7(/HFRP�7(67�67$5W

1RQH

$Q\ LQVWUXPHQW VHWWLQJV FDQ EH FKDQJHG DIWHU D WHVW LV VWDUWHG� EXW WKH PHDVXUH�
PHQWV DUH UHVWDUWHG ZKHQ DQ\ FKDQJH LV PDGH WR WKH UHFHLYHU UDWH� OHYHO� VWUXFWXUH�
RU SDWWHUQ�

1RQH

6(16(�'$7$�7(/(&20�7(67�67$57

6(16H�'$7$�7(/HFRP�7(67�6723
6(16H�'$7$�7(/HFRP�7(67�02'(

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�6723

7KLV FRPPDQG VWRSV QRUPDO RU FRPSOLDQFH PHDVXUHPHQWV�

6(16H�'$7$�7(/HFRP�7(67�6723

1RQH

1RQH

1RQH

6(16(�'$7$�7(/(&20�7(67�6723

6(16H�'$7$�7(/HFRP�7(67�67$5W

6(16H�'$7$�7(/HFRP�7(67�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWH RI WKH PHDVXUHPHQW SURFHVV DQG KRZ ORQJ WKH WHVW
KDV EHHQ UXQQLQJ�

6(16H�'$7$�7(/HFRP�7(67�67$7XV"

�VWDWXV!�ERROHDQ� 'HVFULSWLRQ

� 7HVW LV UXQQLQJ

� 7HVW LV VWRSSHG

�GD\V! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR ��� 1XPEHU RI GD\V WKH WHVW KDV EHHQ UXQQLQJ

�KRXUV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 1XPEHU RI KRXUV WKH WHVW KDV EHHQ UXQQLQJ

�PLQXWHV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 1XPEHU RI PLQXWHV WKH WHVW KDV EHHQ UXQQLQJ

�VHFRQGV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 1XPEHU RI VHFRQGV WKH WHVW KDV EHHQ UXQQLQJ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�67$786"

5HVSRQVH� ����������

7KLV UHVSRQVH LQGLFDWHV WKDW WKH WHVW KDV EHHQ UXQQLQJ IRU �� PLQXWHV DQG

� VHFRQGV DQG LV VWLOO UXQQLQJ�

1RQH

6(16H�'$7$�7(/HFRP�7(67�'85DWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH OHQJWK RI WKH WHVW� ,I DOO IRXU SDUDPHWHUV DUH VHW

WR �� WKH WHVW ZLOO UXQ FRQWLQXRXVO\�

6(16H�'$7$�7(/HFRP�7(67�'85DWLRQ �G!��KUV!��PLQ!��VHF!

6(16H�'$7$�7(/HFRP�7(67�'85DWLRQ"

�GD\V! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH QXPEHU RI GD\V WKH WHVW LV WR EH
UXQ �GHIDXOW  ��

�KRXUV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH QXPEHU RI KRXUV WKH WHVW LV WR EH
UXQ �GHIDXOW  ��

�PLQXWHV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH QXPEHU RI PLQXWHV WKH WHVW LV WR
EH UXQ �GHIDXOW  ��

�VHFRQGV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH QXPEHU RI VHFRQGV WKH WHVW LV WR
EH UXQ �GHIDXOW  ��

1RQH

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HW� 6(16(�'$7$�7(/(&20�7(67�'85$7,21 ���������

7KH DERYH H[DPSOH VHWV WKH WHVW GXUDWLRQ WR � GD\� �� KRXUV� �� PLQXWHV� DQG �

VHFRQGV�

4XHU\� 6(16(�'$7$�7(/(&20�7(67�'85$7,21"

5HVSRQVH� �������

1RQH

6(16H�'$7$�7(/HFRP�7(67�67,0H"

7KLV TXHU\ UHWXUQV WKH GDWH DQG WLPH WKH WHVW ZDV VWDUWHG�

6(16H�'$7$�7(/HFRP�7(67�67,0H"

�\HDU! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH �� WR �� 6SHFLILHV WKH \HDU WKH WHVW ZDV VWDUWHG� ´��µ
LQGLFDWHV WKDW WKH WHVW ZDV VWDUWHG LQ �����
´��µ LQGLFDWHV WKH \HDU ����

�PRQWK! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH PRQWK WKH WHVW ZDV VWDUWHG� ´��µ
LQGLFDWHV WKDW WKH WHVW ZDV VWDUWHG LQ 6HSWHP�
EHU

�GD\! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH GD\ RI WKH PRQWK WKH WHVW ZDV
VWDUWHG

�KRXUV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH KRXU WKH WHVW ZDV VWDUWHG

�PLQXWHV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH PLQXWH WKH WHVW ZDV VWDUWHG

�VHFRQGV! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR �� 6SHFLILHV WKH VHFRQGV WKH WHVW ZDV VWDUWHG

1RQH

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

4XHU\� 6(16(�'$7$�7(/(&20�7(67�67,0("

5HVSRQVH� �����������������

7KLV WHVW ZDV VWDUWHG RQ 2FWREHU ��� ���� DW ����� SP�

6(16H�'$7$�7(/HFRP�7(67�67$5W

6(16H�'$7$�7(/HFRP�7(67�+,67RU\�5(6ROXWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH UHVROXWLRQ RI WKH KLVWRU\ GDWD�

7KLV FRPPDQG GRHV QRW DIIHFW SUHYLRXVO\ DFTXLUHG KLVWRU\ GDWD� 7KLV FRPPDQG

DVVLJQV WKH VL]H RI GDWD ´EXFNHWVµ SULRU WR VWDUWLQJ D QHZ WHVW�

6(16H�'$7$�7(/HFRP�7(67�+,67RU\�5(6ROXWLRQ �KLVW UHV!

6(16H�'$7$�7(/HFRP�7(67�+,67RU\�5(6ROXWLRQ"

�KLVW UHV! �GLVFUHWH� 'HVFULSWLRQ

6(&� � VHFRQG UHVROXWLRQ

0,1� � PLQXWH UHVROXWLRQ �GHIDXOW�

0,1�� �� PLQXWH UHVROXWLRQ

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�7(67�+,6725<�5(62/87,21 0,1��

4XHU\� 6(16(�'$7$�7(/(&20�7(67�+,6725<�5(62/87,21"

5HVSRQVH� 0,1�

6(1VH�'$7$�7(/HFRP�7(67�67$57

6(1VH�'$7$�7(/HFRP�0($685(�+,6725<

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH FRPPDQGV DQG TXHULHV XVHG WR DQDO\]H WKH

WUDQVSRUW RYHUKHDG DQG SDWK RYHUKHDG� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU

WKLV &76 ��� VXEV\VWHP�

'$7$

7(/HFRP

6(16H

329HUKHDG

'$7$" '523 75$&H"

29(5KHDG

'523 32,1WHU"'$7$"

)250$7

0,6PDWFK

+33$<ORDG

+33/0

+381(4XLSSHG

/33/0

/381(4XLSSHG

78��3$<ORDG

78�3$<ORDG

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG VXEV\VWHP

6(16H�'$7$�7(/HFRP�29(5KHDG�'$7$"

7KLV TXHU\ UHWXUQV WKH YDOXH LQ WUDQVSRUW RYHUKHDG E\WH RI WKH VSHFLILHG FKDQQHO�

6(16H�'$7$�7(/HFRP�29(5KHDG�'$7$" �FKDQQHO!��E\WH!��RIIVHW!

�FKDQQHO! �15��QXPHULF� 'HVFULSWLRQ

� 5DWH LV 670��

� WR � 5DWH LV 670��

�E\WH! �GLVFUHWH� 'HVFULSWLRQ

$�� $�� %�� %�� +�� +�� +�� &�� '�� )�� '��
'�� '�� .�� .�� '�� '�� '�� '�� '�� '�� '���
'��� '��� 6�� 0�� (�

2QO\ WKH E\WHV OLVWHG UHWXUQ D YDOLG UHVSRQVH

�RIIVHW! �15��QXPHULF� 'HVFULSWLRQ

� WR � $Q\ 6'+ UDWH

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�YDOXH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR ��� 7KH E\WH LV VHW WR WKLV YDOXH

ï� 1R VLJQDO UHFHLYHG

1RQH

���� ´6HWWLQJV FRQIOLFW� &KDQQHO LV RXW RI UDQJHµ

4XHU\� 6(16(�'$7$�7(/(&20�29(5+($'�'$7$" ��&���

5HVSRQVH� ���

,1,7LDWH

75,*JHU�,00HGLDWH

6(16H�'$7$�7(/HFRP�29(5KHDG�'523

7KLV FRPPDQG VHWV RU TXHULHV WKH WUDQVSRUW RYHUKHDG E\WHV WR EH GURSSHG WR DQ

H[WHUQDO SURWRFRO DQDO\]HU�

6(16H�'$7$�7(/HFRP�29(5KHDG�'523 �GURSSHG RYHUKHDG!

6(16H�'$7$�7(/HFRP�29(5KHDG�'523"

�GURSSHG RYHUKHDG! �GLVFUHWH� 'HVFULSWLRQ

121( 1R RYHUKHDG E\WHV GURSSHG �GHIDXOW�

6'&& 5HJHQHUDWRU VHFWLRQ '&& �'�ï'��

/'&& 0XOWLSOH[HU VHFWLRQ '&& �'�ï'���

)� )� 8VHU %\WH

<RX FDQ GURS WKH WUDQVSRUW RYHUKHDG RU WKH SDWK RYHUKHDG E\ XVLQJ WKH

6(16H�'$7$�7(/HFRP�29(5KHDG�'523 DQG 6(16H�'$7$�7(/HFRP�

329HUKHDG�'523 FRPPDQGV� 7KH ODVW FRPPDQG VHQW DSSOLHV�

1RQH

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HW� 6(16(�'$7$�7(/(&20�29(5+($'�'523 6'&&

4XHU\� 6(16(�'$7$�7(/(&20�29(5+($'�'523"

5HVSRQVH� 6'&&

1RQH

6(16H�'$7$�7(/HFRP�29(5KHDG�32,1WHU"

7KLV TXHU\ UHWXUQV WKH FXUUHQW YDOXH RI WKH +� DQG +� RYHUKHDG E\WHV RI WKH
DFWLYH FKDQQHO� ,I WKH LQVWUXPHQW LV UHFHLYLQJ D /26� /2)� RU /23� WKH ODVW YDOLG
SRLQWHU YDOXH ZLOO EH UHWXUQHG�

6(16H�'$7$�7(/HFRP�29(5KHDG�32,1WHU"

�SRLQWHU YDOXH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ���� +� DQG +� DUH VHW WR WKLV YDOXH

<RX PXVW KDYH D WHVW UXQQLQJ IRU D YDOLG SRLQWHU YDOXH WR EH UHWXUQHG �XVH WKH
6(16H�'$7$�7(/HFRP�7(67�67$5W FRPPDQG WR VWDUW D WHVW��

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�29(5+($'�32,17(5"

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�29(5KHDG�'$7$"
6(16H�'$7$�7(/HFRP�7(67�67$5W

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�329HUKHDG�'$7$"

7KLV TXHU\ UHWXUQV WKH YDOXH LQ WKH VSHFLILHG SDWK RYHUKHDG E\WH�

6(16H�'$7$�7(/HFRP�329HUKHDG�'$7$" �E\WH!

�E\WH! �GLVFUHWH� 'HVFULSWLRQ

-�� %�� &�� *�� )�� +�� )�� .�� 1� 2QO\ WKH E\WHV OLVWHG DUH DYDLODEOH IRU VHOHFWLRQ

�YDOXH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU LQ WKH UDQJH � WR ��� 7KH E\WH LV VHW WR WKLV YDOXH �WKH YDOXH IRU -� LV
WKH $6&,, UHSUHVHQWDWLRQ RI WKH VWULQJ YDOXH�

8VH WKH 6(16H�'$7$�7(/HFRP�&+$11HO FRPPDQG WR VSHFLI\ ZKLFK SDWK
WUDFH WR TXHU\�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�'$7$" &�

5HVSRQVH� ���

,1,7LDWH
75,*JHU�,00HGLDWH

6\QWD[

3DUDPHWHUV

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�329HUKHDG�'523

7KLV FRPPDQG VHWV RU TXHULHV WKH SDWK RYHUKHDG FKDQQHOV WR EH GURSSHG WR DQ
H[WHUQDO SURWRFRO DQDO\]HU�

6(16H�'$7$�7(/HFRP�329HUKHDG�'523 �GURSSHG RYHUKHDG!

6(16H�'$7$�7(/HFRP�329HUKHDG�'523"

�GURSSHG RYHUKHDG! �GLVFUHWH� 'HVFULSWLRQ

121( 1RWKLQJ LV GURSSHG �GHIDXOW�

)� )� 8VHU %\WH

<RX FDQ GURS WKH WUDQVSRUW RYHUKHDG RU WKH SDWK RYHUKHDG E\ XVLQJ WKH
6(16H�'$7$�7(/HFRP�29(5KHDG�'523 DQG 6(16H�'$7$�7(/HFRP�
329HUKHDG�'523 FRPPDQGV� 7KH ODVW FRPPDQG VHQW DSSOLHV�

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�'523 )�

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�'523"

5HVSRQVH� )�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H"

7KLV TXHU\ UHWXUQV WKH FXUUHQW SDWK WUDFH VWULQJ WKDW UHSHDWV LQ WKH -� E\WH DV D
UHSHDWLQJ E\WH VHTXHQFH� 7KH UHVSRQVH LV FUHDWHG LQ WKH IROORZLQJ ZD\� WKH ILUVW
FKDUDFWHU DIWHU D QXOO LV UHDG DV WKH ILUVW E\WH DQG LV IROORZHG E\ �� -� E\WHV IURP
FRQVHFXWLYH IUDPHV�

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H"

�SDWK WUDFH! �VWULQJ� 'HVFULSWLRQ

/HQJWK LV D PD[LPXP RI �� E\WHV� LI OHQJWK LV
OHVV WKDQ �� E\WHV� WKH EXIIHU LV SDGGHG ZLWK
QXOOV

7KH -� E\WH LV VHW WR WKLV YDOXH

7KH 6(16H�'$7$�7(/HFRP�&+$1QHO FRPPDQG VSHFLILHV ZKLFK SDWK WUDFH WR

TXHU\�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�75$&("

5HVSRQVH� �7+,6 ,6 7+( ),567 581 2) 7(67 $%&�

6(16H�'$7$�7(/HFRP�329HUKHDG�'$7$"

,1,7LDWH

75,*JHU�,00HGLDWH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�)250$7

7KLV FRPPDQG VHWV WKH W\SH RI -� VWULQJ IRU $8ï1 -� WUDFH VWULQJV�

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�)250$7 �IRUPDW!

IRUPDW GHVFULSWLRQ

/21* �� -� E\WH WUDFH

6+257 �� -� E\WH WUDFH

1RQH

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�)250$7 /21*

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�)250$7

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�0,6PDWFK

7KLV FRPPDQG VHWV WKH VWDWH RI PLVPDWFK UHSRUWLQJ IRU $8ï1 -� WUDFH VWULQJV�

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�0,6PDWFK �VWDWH!

IRUPDW GHVFULSWLRQ

21 6HWV WKH VWDWH RI UHSRUWLQJ -� WUDFH PLVPDWFK

2)) 7XUQV RII WKH VWDWH RI UHSRUWLQJ RI -� WUDFH
PLVPDWFK

1RQH

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�0,6PDWFK 2))

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�0,6PDWFK

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�329HUKHDG�+33$<ORDG�9$/XH

7KLV FRPPDQG VHWV WKH KLJK RUGHU SD\ORDG YDOXH WR EH FKHFNHG IRU�

6(16H�'$7$�7(/HFRP�329HUKHDG�+33$<ORDG�9$/XH �QXPEHU!

6(16H�'$7$�7(/HFRP�329HUKHDG�+33$<ORDG�9$/XH"

QXPEHU GHVFULSWLRQ

$ QXPEHU LQ WKH UDQJH � WR ��� 6HWV WKH KLJK RUGHU SDWK SD\ORDG YDOXH WR EH
FKHFNHG IRU

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�+33$</2$'�9$/8( �

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�+33$</2$'�9$/8("

5HVSRQVH� 6(16(�'$7$�7(/(&20�329(5+($'�+33$</2$'�9$/8( �

1RQH

6(16H�'$7$�7(/HFRP�329HUKHDG�+33/0

7KLV FRPPDQG HQDEOHV DQG GLVDEOHV WKH KLJK RUGHU SD\ORDG PLVPDWFK GHWHFWLRQ�

6(16H�'$7$�7(/HFRP�329HUKHDG�+33/0 �DFWLRQ!

6(16H�'$7$�7(/HFRP�329HUKHDG�+33/0"

QXPEHU GHVFULSWLRQ

(QDEOH 7XUQV WKH KLJK RUGHU SD\ORDG PLVPDWFK
GHWHFWLRQ 21

'LVDEOH 7XUQV WKH KLJK RUGHU SD\ORDG PLVPDWFK
GHWHFWLRQ 2))

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�+33/0 (1$%/(

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�+33/0"

5HVSRQVH� 6(16(�'$7$�7(/(&20�329(5+($'�+33/0 (1$%/(

1RQH

6(16H�'$7$�7(/HFRP�329HUKHDG�+381(4XLSSHG

7KLV FRPPDQG HQDEOHV DQG GLVDEOHV WKH KLJK RUGHU SDWK XQHTXLSSHG GHWHFWLRQ�

6(16H�'$7$�7(/HFRP�329HUKHDG�+381(4XLSSSHG �DFWLRQ!

6(16H�'$7$�7(/HFRP�329HUKHDG�+381(4XLSSHG"

QXPEHU GHVFULSWLRQ

(QDEOH 7XUQV WKH KLJK RUGHU SDWK XQHTXLSSHG
GHWHFWLRQ 21

'LVDEOH 7XUQV WKH KLJK RUGHU SDWK XQHTXLSSHG
GHWHFWLRQ 2))

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�+381(48,33(' (1$%/(

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�+381(48,33('"

5HVSRQVH� 6(16(�'$7$�7(/(&20�329(5+($'�+381(48,33(' (1$%/(

1RQH

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�329HUKHDG�/33/0

7KLV FRPPDQG HQDEOHV DQG GLVDEOHV WKH ORZ RUGHU SD\ORDG PLVPDWFK GHWHFWLRQ�

6(16H�'$7$�7(/HFRP�329HUKHDG�/33/0 �DFWLRQ!

6(16H�'$7$�7(/HFRP�329HUKHDG�/33/0"

QXPEHU GHVFULSWLRQ

(QDEOH 7XUQV WKH KLJK RUGHU SD\ORDG PLVPDWFK
GHWHFWLRQ 21

'LVDEOH 7XUQV WKH KLJK RUGHU SD\ORDG PLVPDWFK
GHWHFWLRQ 2))

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�/33/0 (1$%/(

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�/33/0"

5HVSRQVH� 6(16(�'$7$�7(/(&20�329(5+($'�/33/0 (1$%/(

1RQH

6(16H�'$7$�7(/HFRP�329HUKHDG�/381(4XLSSHG

7KLV FRPPDQG HQDEOHV DQG GLVDEOHV WKH ORZ RUGHU SDWK XQHTXLSSHG GHWHFWLRQ�

6(16H�'$7$�7(/HFRP�329HUKHDG�/381(4XLSSSHG �DFWLRQ!

6(16H�'$7$�7(/HFRP�329HUKHDG�/381(4XLSSHG"

QXPEHU GHVFULSWLRQ

(QDEOH 7XUQV WKH KLJK RUGHU SDWK XQHTXLSSHG
GHWHFWLRQ 21

'LVDEOH 7XUQV WKH KLJK RUGHU SDWK XQHTXLSSHG
GHWHFWLRQ 2))

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�/381(48,33(' (1$%/(

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�/381(48,33('"

5HVSRQVH� 6(16(�'$7$�7(/(&20�329(5+($'�/381(48,33(' (1$%/(

1RQH

6(16H�'$7$�7(/HFRP�329HUKHDG�78��3$<ORDG�9$/XH

7KLV FRPPDQG VHWV WKH ORZ RUGHU SD\ORDG YDOXH WR EH FKHFNHG IRU�

6(16H�'$7$�7(/HFRP�329HUKHDG�78��3$<ORDG�9$/XH �QXPEHU!

6(16H�'$7$�7(/HFRP�329HUKHDG�78��3$<ORDG�9$/XH"

QXPEHU GHVFULSWLRQ

$ QXPEHU LQ WKH UDQJH � WR ��� 6HWV WKH KLJK RUGHU SDWK SD\ORDG YDOXH WR EH
FKHFNHG IRU

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�78��3$</2$'�9$/8( �

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�78��3$</2$'�9$/8("

5HVSRQVH� 6(16(�'$7$�7(/(&20�329(5+($'�78��3$</2$'�9$/8( �

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�329HUKHDG�78�3$<ORDG�9$/XH

7KLV FRPPDQG VHWV WKH ORZ RUGHU SD\ORDG YDOXH WR EH FKHFNHG IRU�

6(16H�'$7$�7(/HFRP�329HUKHDG�78�3$<ORDG�9$/XH �QXPEHU!

6(16H�'$7$�7(/HFRP�329HUKHDG�78�3$<ORDG�9$/XH"

QXPEHU GHVFULSWLRQ

$ QXPEHU LQ WKH UDQJH � WR ��� 6HWV WKH KLJK RUGHU SDWK SD\ORDG YDOXH WR EH
FKHFNHG IRU

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�329(5+($'�78�3$</2$'�9$/8( �

4XHU\� 6(16(�'$7$�7(/(&20�329(5+($'�78�3$</2$'�9$/8("

5HVSRQVH� 6(16(�'$7$�7(/(&20�329(5+($'�78�3$</2$'�9$/8( �

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW DFFHVV HUURU� DODUP� IDLOXUH�

DQG SRLQWHU PHDVXUHPHQWV IRU FXUUHQW DQG SUHYLRXV WHVWV� )LJXUHV �ï�� WKURXJK

�ï�� VKRZ WKH KLHUDUFK\ WUHHV IRU WKLV &76 ��� VXEV\VWHP�

'$7$

7(/HFRP

0($6XUH

6(16H

$1$/\VLV

(&28QW"

(6(&RQGV"

3(6HFRQGV"

6(6HFRQGV"

36(6HFRQGV"

HUURU
VRXUFH �

HUURU VRXUFH
� DQG �

HUURU
VRXUFH �
DQG �

HUURU VRXUFH
� DQG �

HUURU
VRXUFH �
DQG �

8$6HFRQGV"

HUURU VRXUFH
� DQG �

38$6HFRQGV"

HUURU
VRXUFH �
DQG �

()6HFRQGV"

HUURU
VRXUFH �

3()6HFRQGV"

HUURU
VRXUFH �

HUURU VRXUFH �
6&9"
/&9"
3&9"
%,7"
/)(%("
3)(%("

HUURU VRXUFH �
6&9"
/&9"
3&9"
/)(%("
3)(%("

HUURU VRXUFH �
%,7"

%%(UURU

3%%(UURU"

HUURU VRXUFH �
�$GG�'URS 7HVW 2SWLRQ 2QO\�

97)(%H"
97%,3"

HUURU VRXUFH
� DQG �

HUURU
VRXUFH �
DQG �

HUURU VRXUFH �
�$GG�'URS 7HVW 2SWLRQ 2QO\�

97%,3"

'0,1XWHV"

3'0,1XWHV"

HUURU
VRXUFH �

HUURU
VRXUFH �

(%ORFN"

HUURU VRXUFH
� DQG �

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV VXEV\VWHP �6'+�



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

'$7$

7(/HFRP

0($6XUH

6(16H

(55RU

(&28QW" (5$7LR" (6(&RQGV"

HUURU VRXUFH
� DQG �

HUURU VRXUFH
� DQG �

HUURU VRXUFH
� DQG �

HUURU VRXUFH �
6&9"
/&9"
3&9"
%,7"
/)(%("
3)(%("

HUURU VRXUFH �
�$GG�'URS 7HVW 2SWLRQ 2QO\�

97)(%H"
97%,3"

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�(55RU VXEV\VWHP

'$7$

7(/HFRP

0($6XUH

6(16H

32,1WHU

3375" 1375" ,&2XQW" 1')6HFRQGV" ,36HFRQGV"

$GG�'URS 7HVW 2SWLRQ 2QO\

973375" 971375" 97,&2XQW" 971')6HFRQGV" 97,36HFRQGV"

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU VXEV\VWHP



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

3)(5)"

'$7$

7(/HFRP

0($6XUH

6(16H

$/$5P

/26LJQDO"

/2)UDPH"

22)UDPH"

/23RLQWHU"

/$,6"

/)(5)"

3$,6" /3:5"

$GG�'URS 7HVW 2SWLRQ 2QO\

97)(5)"97/23"

97$,6" 97/20"

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P VXEV\VWHP

'$7$

7(/HFRP

0($6XUH

6(16H

%8))HU ,1)2UPDWLRQ" 76&$Q"

$9$,ODEOH"

67$7XV"

7,0("

'$7("

/(1*WK" 2:1HU"

'(6&ULSWLRQ"

5$7("

6758FWXUH"86(5"

6285FH"

0$33LQJ"

&21)LJ

)$6WKUHVKROG

&5&WKUHVKROG

32,1WHU

75$&H ��! 0,6PDWFK

+,6WRU\

(�)5DPH

(�)5DPH

(�)5DPH

(�)5DPH

(�%/RFN

(�%/RFN

(�%/RFN

(�%/RFN

3'+�$/DUP

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU DQG ,1)2UPDWLRQ
VXEV\VWHPV

$ YDULHW\ RI HUURU� DODUP� IDLOXUH� DQG SRLQWHU PHDVXUHPHQWV DUH UHSRUWHG WKURXJK

WKLV VXEV\VWHP� 7DEOH �ï�� VKRZV KRZ HUURU� DODUP� DQG IDLOXUH PHDVXUHPHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

DUH FDOFXODWHG� 7DEOHV �ï�� DQG �ï�� VKRZ KRZ WKH DQDO\VLV PHDVXUHPHQWV DUH

FDOFXODWHG� 7KHVH FDOFXODWLRQV DUH EDVHG RQ &&,77 *���� VSHFLILFDWLRQV�

7DEOH �ï��� +RZ HUURU� DODUP� DQG SRLQWHU PHDVXUHPHQWV DUH FDOFXODWHG

7\SH RI 0HDVXUHPHQW 0HWKRG RI &DOFXODWLRQ

(UURU FRXQW 1XPEHU RI ELW HUURUV WKDW ZHUH HUURUHG LQ WKH VLJQDO

%LW (UURU 5DWLR �%(5� 5DWLR RI HUURU FRXQW WR WKH WRWDO QXPEHU RI UHFHLYHG ELWV

(UURUHG VHFRQGV 1XPEHU RI VHFRQGV WKDW KDG DQ\ HUURU FRXQWV RU IDLOXUHV
VXFK DV /RVV RI 6LJQDO �/26� RU 6HYHUHO\ (UURUHG )UDPH
�6()�

3RLQWHU PHDVXUHPHQWV 1XPEHU RI HYHQWV WKDW RFFXU LQ WKH +� DQG +� SRLQWHU E\WHV

1HZ 'DWD )ODJ 6HFRQGV 1XPEHU RI RQH�VHFRQG LQWHUYDOV WKDW FRQWDLQ QHZ GDWD IODJV

,OOHJDO 3RLQWHU 6HFRQGV 1XPEHU RI RQH�VHFRQG LQWHUYDOV WKDW FRQWDLQ LOOHJDO SRLQWHUV

3RVLWLYH 3RLQWHU -XVWLILFDWLRQV 1XPEHU RI WLPHV WKH SRLQWHU YDOXH LV LQFUHPHQWHG

1HJDWLYH 3RLQWHU
-XVWLILFDWLRQV

1XPEHU RI WLPHV WKH SRLQWHU YDOXH LV GHFUHPHQWHG

$ODUPV 1XPEHU RI RQH�VHFRQG LQWHUYDOV WKDW FRQWDLQHG D VSHFLILF
DODUP VXFK DV /RVV RI 6LJQDO �/26�� /RVV RI 3RLQWHU �/23��
DQG 3DWK $ODUP ,QGLFDWLRQ 6LJQDO �3$,6�

7DEOH �ï��� +RZ DQDO\VLV PHDVXUHPHQWV DUH FDOFXODWHG

7\SH RI 0HDVXUHPHQW 0HWKRG RI &DOFXODWLRQ

(UURU FRXQW 1XPEHU RI ELW HUURUV QRW RFFXUULQJ GXULQJ SHULRGV RI
XQDYDLODELOLW\ �VHH 8QDYDLODEOH VHFRQGV�

(UURUHG VHFRQGV 7RWDO QXPEHU RI VHYHUHO\ HUURUHG VHFRQGV QRW RFFXUULQJ GXULQJ
D SHULRG RI XQDYDLODELOLW\ �VHH 8QDYDLODEOH VHFRQGV�

6HYHUHO\ HUURUHG VHFRQGV 1XPEHU RI VHFRQGV ZLWK PRUH WKDQ 1 HUURUV �VHH 7DEOH �ï���

6HYHUHO\ HUURUHG IUDPLQJ
VHFRQGV

1XPEHU RI VHFRQGV ZKHUH WKH LQFRPLQJ VLJQDO FRXOG QRW EH
IUDPHG �DSSOLHV RQO\ WR WKH 6HFWLRQ OD\HU�

8QDYDLODEOH VHFRQGV 1XPEHU RI VHFRQGV WKDW WKH VLJQDO KDG WRR PDQ\ HUURUV WR EH
DYDLODEOH IRU XVH� XQDYDLODELOLW\ VWDUWV DW WKH RQVHW RI WHQ
FRQWLJXRXV VHYHUHO\ HUURUHG VHFRQGV

(UURU IUHH VHFRQGV 1XPEHU RI VHFRQGV WKDW FRQWDLQHG ]HUR HUURUV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7DEOH �ï��� 9DOXH RI 1 IRU DQDO\VLV
PHDVXUHPHQWV

5DWH
1 �6HFWLRQ %�
(UURUV�

1 �/LQH %�
(UURUV�

670�� ���� ����

670�� ���� �����

6RPH RI WKH TXHULHV LQ WKLV VHFWLRQ KDYH WKHLU LQIRUPDWLRQ SUHVHQWHG LQ D ZD\ WKDW

LV GLIIHUHQW IURP TXHULHV LQ WKH UHVW RI WKH PDQXDO� 7KH V\QWD[ DQG H[DPSOHV DUH

LQ WDEOH IRUPDW� )LJXUH �ï�� VKRZV \RX KRZ WR UHDG WKH 6\QWD[ 7DEOHV LQ WKLV

VHFWLRQ� )ROORZ WKH VWHS QXPEHUV WR FUHDWH DQ\ TXHU\� 7DEOH �ï�� H[SODLQV WKH

DFURQ\PV XVHG LQ WKH 6(16H�'$7$�7(/HFRP�0($6XUH 6\QWD[ 7DEOHV�

6HOHFW D

PHDVXUHPHQW

IURP WKH OHIW

FROXPQ

� 6WDUW ZLWK WKH V\QWD[ VWDWHPHQW OLVWHG XQGHU 6\QWD[�

� $GG RQH RI WKHVH

LWHPV WR WKH HQG RI
WKH V\QWD[
VWDWHPHQW�

� $GG D TXHVWLRQ PDUN RU RQH RI WKHVH LWHPV �UHPHPEHU

WR NHHS WKH FRORQ LQ IURQW RI WKLV LWHP��

� 7KH UHVSRQVH W\SH LV OLVWHG LQ WKH IRRWQRWH�

7DEOH ;ï;� 6\QWD[ 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�(55RU 4XHULHV

HUURU FRXQW

ELW HUURU UDWLR

HUURUHG

VHFRQGV

"

HUURU FRXQW

ELW HUURU UDWLR

HUURUHG

VHFRQGV

�6&9"

HUURU FRXQW

ELW HUURU UDWLR

HUURUHG

VHFRQGV

�/&9"

HUURU FRXQW

ELW HUURU UDWLR

HUURUHG

VHFRQGV

�3&9"

HUURU FRXQW

ELW HUURU UDWLR

HUURUHG

VHFRQGV

�%,7"

HUURU FRXQW

ELW HUURU UDWLR

HUURUHG

VHFRQGV

�/)(%("

HUURU FRXQW

ELW HUURU UDWLR

HUURUHG

VHFRQGV

�3)(%("

(5$7LR

(6(FRQGV

7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ

$OO HUURU FRXQWV DQG HUURUHG VHFRQGV UHWXUQ 15��QXPHULF UHVSRQVHV�

$OO ELW HUURU UDWLRV UHWXUQ 15��QXPHULF UHVSRQVHV�

(&281QW

� 7KH UHVSRQVH GHVFULSWLRQ IRU HDFK FRPELQDWLRQ

RI LWHPV LV OLVWHG LQ HDFK FHOO RI WKH WDEOH� ,I QR
TXHU\ H[LVWV IRU D SDUWLFXODU FRPELQDWLRQ RI
LWHPV� ´QR TXHU\µ LV OLVWHG LQ WKH FHOO�

)LJXUH �ï��� +RZ WR UHDG WKH V\QWD[ WDEOHV LQ WKH 6(16H�'$7$�7(/HFRP�0($6XUH VXEV\VWHP VHFWLRQ



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï��� $FURQ\PV XVHG LQ WKH
6(16H�'$7$�7(/HFRP�0($6XUH TXHULHV

$FURQ\P 0HDQLQJ

6&9 6HFWLRQ�56 &RGH 9LRODWLRQ

/&9 /LQH�06 &RGH 9LRODWLRQ

3&9 3DWK &RGH 9LRODWLRQ

%,7 HUURU �QRW DQ DFURQ\P� 3DWWHUQ ELW HUURU

/)(%( /LQH�06 )DU (QG %ORFN (UURU

3)(%( 3DWK )DU (QG %ORFN (UURU

97%,3 78 %,3
�$GG�'URS 7HVW 2SWLRQ 2QO\�

97)(%( 78 )(%(
�$GG�'URS 7HVW 2SWLRQ 2QO\�

)LJXUH �ï�� VKRZV \RX KRZ WR UHDG WKH ([DPSOH 7DEOHV LQ WKLV VHFWLRQ�

$ W\SLFDO UHVSRQVH LV VKRZQ LQ WKH ULJKW
FROXPQ IRU HDFK H[DPSOH

6HOHFWHG H[DPSOHV RI TXHULHV
DUH VKRZQ LQ WKH OHIW FROXPQ

6(16(�'$7$�7(/(&20�0($685(�(5525�(6(&21'6�3)(%(" �

6(16(�'$7$�7(/(&20�0($685(�(5525�(5$7,2�3&9" ����(��

6(16(�'$7$�7(/(&20�0($685(�(5525�(&2817�6&9" �����

4XHU\ 5HVSRQVH

7DEOH ;ï;� ([DPSOH 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�(55RU 4XHULHV

)LJXUH �ï��� +RZ WR UHDG WKH H[DPSOH WDEOHV LQ WKH 6(16H�'$7$�7(/HFRP�0($6XUH VXEV\VWHP VHFWLRQ

6(16H�'$7$�7(/HFRP�0($6XUH�(55RU 4XHULHV

7KHVH TXHULHV UHWXUQ HUURU PHDVXUHPHQWV� :KHQ \RX XVH WKH KLJK�OHYHO TXHULHV
�IRU H[DPSOH� 6(16H�'$7$�7(/HFRP�0($6XUH�(55RU" RU 6(16H�'$7$�
7(/HFRP�0($6XUH�(55RU�(&28QW"�� LW LV KHOSIXO WR WXUQ WKH KHDGHUV RQ
�6<67HP�+($'HUV 21� VR \RX FDQ LGHQWLI\ HDFK UHVSRQVH YDOXH LQ WKH UHVSRQVH
VWULQJ�

6(16H�'$7$�7(/HFRP�0($6XUH�(55RU"

6(16H�'$7$�7(/HFRP�0($6XUH�(55RU�>PHDVXUHPHQW@�>HUURU VRXUFH@

�VHH 7DEOHV �ï�� DQG �ï�� WR FRPSOHWH WKH TXHU\�

6\QWD[



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�(55RU TXHULHV

6HOHFW D
PHDVXUHPHQW

7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ
PHDVXUHPHQW
IURP WKH OHIW
FROXPQ " �6&9" �/&9" �3&9" �%,7" �/)(%(" �3)(%("

(&28QW DOO HUURU

FRXQWV

HUURU FRXQW HUURU FRXQW HUURU FRXQW HUURU FRXQW HUURU FRXQW HUURU FRXQW

(5$7LR DOO ELW HUURU

UDWLRV

ELW HUURU

UDWLR

ELW HUURU

UDWLR

ELW HUURU

UDWLR

ELW HUURU

UDWLR

ELW HUURU

UDWLR

ELW HUURU

UDWLR

(6(&RQGV DOO HUURUHG

VHFRQGV

HUURUHG

VHFRQGV

HUURUHG

VHFRQGV

HUURUHG

VHFRQGV

HUURUHG

VHFRQGV

HUURUHG

VHFRQGV

HUURUHG

VHFRQGV

$OO HUURU FRXQWV DQG HUURUHG VHFRQGV UHWXUQ 15��QXPHULF UHVSRQVHV�

$OO ELW HUURU UDWLRV UHWXUQ 15��QXPHULF UHVSRQVHV�

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�(55RU TXHULHV
�$GG�'URS 7HVW 2SWLRQ 2QO\�

6HOHFW D PHDVXUHPHQW IURP
7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ

6HOHFW D PHDVXUHPHQW IURP
WKH OHIW FROXPQ �97)(%H" �97%,3"

(&28QW� HUURU FRXQW HUURU FRXQW

(5$7LR ELW HUURU

UDWLR

ELW HUURU

UDWLR

(6(&RQGV HUURUHG

VHFRQGV

HUURUHG

VHFRQGV

$OO HUURU FRXQWV DQG HUURUHG VHFRQGV UHWXUQ 15��QXPHULF UHVSRQVHV�

$OO ELW HUURU UDWLRV UHWXUQ 15��QXPHULF UHVSRQVHV�

6HH 7DEOHV �ï�� DQG �ï���

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� %XW� LI D WHVW LV FXUUHQWO\
UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU PHDVXUH�
PHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX FDQ
VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

1RQH

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HH 7DEOH �ï���

7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�(55RU TXHULHV

4XHU\ 5HVSRQVH

6(16(�'$7$�7(/(&20�0($685(�(5525�(&2817�6&9" �����

6(16(�'$7$�7(/(&20�0($685(�(5525�(5$7,2�3&9" ����(��

6(16(�'$7$�7(/(&20�0($685(�(5525�(6(&21'6�3)(%(" �

6(16H�'$7$�7(/HFRP�7(67�67$5W
6(16H�'$7$�7(/HFRP�7(67�6723

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV 4XHULHV

7KHVH TXHULHV UHWXUQ DQ DQDO\VLV RI VHFWLRQ� OLQH� SDWK� DQG SD\ORDG HUURUV� :KHQ
\RX XVH WKH KLJK�OHYHO TXHULHV �IRU H[DPSOH� 6(16H�'$7$�7(/HFRP�
0($6XUH�$1$/\VLV" RU 6(16H�'$7$�7(/HFRP�0($6XUH�
$1$/\VLV�(&28QW"�� LW LV KHOSIXO WR WXUQ WKH KHDGHUV RQ �6<67HP�+($'HUV
21� VR \RX FDQ LGHQWLI\ HDFK UHVSRQVH YDOXH LQ WKH UHVSRQVH VWULQJ�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV"

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�>PHDVXUHPHQW@�>HUURU VRXUFH@

�VHH 7DEOHV �ï�� DQG �ï�� WR FRPSOHWH WKH TXHU\�

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV TXHULHV

6HOHFW D
PHDVXUHPHQW

7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ
PHDVXUHPHQW
IURP WKH OHIW
FROXPQ " �6&9" �/&9" �3&9" �%,7" �/)(%(" �3)(%("

(&28QW DOO HUURU FRXQWV QR TXHU\ QR TXHU\ QR TXHU\ DOO HUURU
FRXQWV

QR TXHU\ QR TXHU\

(6(&RQGV DOO HUURUHG VHF�
RQGV

HUURUHG VHF�
RQGV

HUURUHG VHF�
RQGV

HUURUHG VHF�
RQGV

HUURUHG VHF�
RQGV

HUURUHG VHF�
RQGV

HUURUHG VHF�
RQGV

3(6HFRQGV DOO UDWLR HUURUHG
VHFRQGV

UDWLR HUURUHG
VHFRQGV

UDWLR HUURUHG
VHFRQGV

UDWLR HUURUHG
VHFRQGV

SHUFHQW HU�
URUHG VHFRQGV

UDWLR HUURUHG
VHFRQGV

UDWLR HUURUHG
VHFRQGV

6(6HFRQGV DOO VHYHUHO\ HU�
URUHG VHFRQGV

VHYHUHO\ HU�
URUHG VHFRQGV

VHYHUHO\ HU�
URUHG VHFRQGV

VHYHUHO\ HU�
URUHG VHFRQGV

VHYHUHO\ HU�
URUHG VHFRQGV

VHYHUHO\ HU�
URUHG VHFRQGV

VHYHUHO\ HU�
URUHG VHFRQGV

36(6HFRQGV DOO UDWLR VHYHUHO\
HUURUHG VHFRQGV

UDWLR VHYHUHO\
HUURUHG VHF�

RQGV

UDWLR VHYHUHO\
HUURUHG VHF�

RQGV

UDWLR VHYHUHO\
HUURUHG VHF�

RQGV

SHUFHQW VH�
YHUHO\ HUURUHG

VHFRQGV

UDWLR VHYHUHO\
HUURUHG VHF�

RQGV

UDWLR VHYHUHO\
HUURUHG VHF�

RQGV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV TXHULHV �&RQW��

6HOHFW D
PHDVXUHPHQW
IURP WKH OHIW
FROXPQ

7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ6HOHFW D
PHDVXUHPHQW
IURP WKH OHIW
FROXPQ �3)(%("�/)(%("�%,7"�3&9"�/&9"�6&9""

8$6HFRQGV DOO XQDYDLODEOH
VHFRQGV

XQDYDLODEOH
VHFRQGV

XQDYDLODEOH
VHFRQGV

XQDYDLODEOH
VHFRQGV

XQDYDLODEOH
VHFRQGV

XQDYDLODEOH
VHFRQGV

XQDYDLODEOH
VHFRQGV

38$6HFRQGV DOO UDWLR XQDYDLO�
DEOH VHFRQGV

UDWLR XQDYDLO�
DEOH VHFRQGV

UDWLR XQDYDLO�
DEOH VHFRQGV

UDWLR XQDYDLO�
DEOH VHFRQGV

SHUFHQW XQ�
DYDLODEOH VHF�

RQGV

UDWLR XQDYDLO�
DEOH VHFRQGV

UDWLR XQDYDLO�
DEOH VHFRQGV

()6HFRQGV DOO HUURU IUHH VHF�
RQGV

QR TXHU\ QR TXHU\ QR TXHU\ HUURU IUHH VHF�
RQGV

QR TXHU\ QR TXHU\

3()6HFRQGV DOO SHUFHQW HUURU
IUHH VHFRQGV

QR TXHU\ QR TXHU\ QR TXHU\ SHUFHQW HUURU
IUHH VHFRQGV

QR TXHU\ QR TXHU\

'0,1XWHV DOO GHJUDGHG
PLQXWHV

QR TXHU\ QR TXHU\ QR TXHU\ GHJUDGHG
PLQXWHV

QR TXHU\ QR TXHU\

3'0,1XWHV DOO SHUFHQW GH�
JUDGHG PLQXWHV

QR TXHU\ QR TXHU\ QR TXHU\ SHUFHQW GH�
JUDGHG PLQ�

XWHV

QR TXHU\ QR TXHU\

(%/RFN DOO EORFN HUURUV EORFN HUURUV EORFN HUURUV EORFN HUURUV QR TXHU\ EORFN HUURUV EORFN HUURUV

%%(UURU DOO EDFNJURXQG
EORFN HUURUV

EDFNJURXQG
EORFN HUURUV

EDFNJURXQG
EORFN HUURUV

EDFNJURXQG
EORFN HUURUV

QR TXHU\ EDFNJURXQG
EORFN HUURUV

EDFNJURXQG
EORFN HUURUV

3%%(UURU DOO UDWLR EDFN�
JURXQG EORFN HU�

URUV

UDWLR EDFN�
JURXQG EORFN

HUURUV

UDWLR EDFN�
JURXQG EORFN

HUURUV

UDWLR EDFN�
JURXQG EORFN

HUURUV

QR TXHU\ UDWLR EDFN�
JURXQG EORFN

HUURUV

UDWLR EDFN�
JURXQG EORFN

HUURUV

37+8DVH�
FRQGV

SDWK XQDYDLODEOH
VHFRQGV

QR TXHU\ SDWK XQDYDLO�
DEOH VHFRQGV

SDWK XQDYDLO�
DEOH VHFRQGV

SDWK XQDYDLO�
DEOH VHFRQGV

SDWK XQDYDLO�
DEOH VHFRQGV

SDWK XQDYDLO�
DEOH VHFRQGV

337+8DVH�
FRQGV

SDWK XQDYDLODEOH
VHFRQGV UDWLR

QR TXHU\ SDWK XQDYDLO�
DEOH VHFRQGV

UDWLR

SDWK XQDYDLO�
DEOH VHFRQGV

UDWLR

SDWK XQDYDLO�
DEOH VHFRQGV

UDWLR

SDWK XQDYDLO�
DEOH VHFRQGV

UDWLR

SDWK XQDYDLO�
DEOH VHFRQGV

UDWLR

$OO SHUFHQW PHDVXUHPHQWV UHWXUQ 15��QXPHULF UHVSRQVHV�

$OO RWKHU PHDVXUHPHQWV UHWXUQ 15��QXPHULF UHVSRQVHV�

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV TXHULHV
�6'+ DQG $GG�'URS 7HVW 2SWLRQ 2QO\�

6HOHFW D PHDVXUHPHQW IURP
7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ

6HOHFW D PHDVXUHPHQW IURP
WKH OHIW FROXPQ �97)(%H" �97%,3"

(6(&RQGV HUURUHG VHFRQGV HUURUHG VHFRQGV

3(6HFRQGV UDWLR HUURUHG VHFRQGV UDWLR HUURUHG VHFRQGV

(%/RFN EORFN HUURUV EORFN HUURUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV TXHULHV
�6'+ DQG $GG�'URS 7HVW 2SWLRQ 2QO\� �&RQW��

6HOHFW D PHDVXUHPHQW IURP
WKH OHIW FROXPQ

7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ
6HOHFW D PHDVXUHPHQW IURP
WKH OHIW FROXPQ �97%,3"�97)(%H"

%%(UURU EDFNJURXQG EORFN HUURUV EDFNJURXQG EORFN HUURUV

3%%(UURU UDWLR EDFNJURXQG EORFN HUURUV UDWLR EDFNJURXQG EORFN HUURUV

6(6HFRQGV VHYHUHO\ HUURUHG VHFRQGV VHYHUHO\ HUURUHG VHFRQGV

36(6HFRQGV UDWLR VHYHUHO\ HUURUHG VHF�
RQGV

UDWLR VHYHUHO\ HUURUHG VHF�
RQGV

8$6HFRQGV XQDYDLODEOH VHFRQGV XQDYDLODEOH VHFRQGV

38$6HFRQGV UDWLR XQDYDLODEOH VHFRQGV UDWLR XQDYDLODEOH VHFRQGV

$OO ELW HUURU UDWLRV DQG SHUFHQW PHDVXUHPHQWV UHWXUQ 15��QXPHULF UHVSRQVHV�

$OO RWKHU PHDVXUHPHQWV UHWXUQ 15��QXPHULF UHVSRQVHV�

6HH 7DEOHV �ï�� DQG �ï���

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� +RZHYHU� LI D WHVW LV

FXUUHQWO\ UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU

PHDVXUHPHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX

FDQ VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

1RQH

6HH 7DEOH �ï���

7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV TXHULHV �6'+�

4XHU\ 5HVSRQVH

6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�6(6(&21'6�/&9" ��

6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%%(5525�6&9" ���

6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�38$6(&21'6�/)(%(" ���(��

6(16H�'$7$�7(/HFRP�7(67�67$5W

6(16H�'$7$�7(/HFRP�7(67�6723

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�����
TXHULHV

7KHQ VHOHFW DQ HUURU VRXUFH

6HOHFW D PHDVXUHPHQW
IURP WKH OHIW FROXPQ �%��

�%�� �%�� �%�� �78%,3�
�065(,� �+35(,� RU �/35(,

(&28QW HUURU EORFN FRXQW HUURU EORFN FRXQW

(6(&RQGV HUURU VHFRQG FRXQW HUURU VHFRQG FRXQW

3(6HFRQGV UDWLR HUURUHG VHFRQGV UDWLR HUURUHG VHFRQGV

%%(UURU EDFNJURXQG EORFN HUURU EDFNJURXQG EORFN HUURU

3%%(UURU EDFNJURXQG EORFN HUURU UDWLR EDFNJURXQG EORFN HUURU UDWLR

6(6HFRQGV VHYHUHO\ HUURUHG VHFRQGV FRXQW VHYHUHO\ HUURUHG VHFRQGV FRXQW

36(6HFRQGV UDWLR VHYHUHO\ HUURUHG VHFRQGV
FRXQW

UDWLR VHYHUHO\ HUURUHG VHFRQGV
FRXQW

&6(6 FRQVHFXWLYHO\ VHYHUHO\ HUURUHG
VHFRQGV SHULRG FRXQW

FRQVHFXWLYHO\ VHYHUHO\ HUURUHG
VHFRQGV SHULRG FRXQW

8$6HFRQGV XQDYDLODEOH VHFRQGV FRXQW XQDYDLODEOH VHFRQGV FRXQW

38$6HFRQGV XQDYDLODEOH VHFRQGV UDWLR XQDYDLODEOH VHFRQGV UDWLR

37+8DVHFRQGV GRHV QRW DSSO\ IRU %� SDWK XQDYDLODEOH VHFRQGV

337+8DVHFRQG GRHV QRW DSSO\ IRU %� SDWK XQDYDLODEOH VHFRQGV UDWLR

9(5'LFW SDVV RU IDLO YHUGLFW SDVV RU IDLO YHUGLFW

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P 4XHULHV

7KHVH TXHULHV UHWXUQ DODUP PHDVXUHPHQWV� :KHQ \RX XVH WKH 6(16H�'$7$�
7(/HFRP�0($6XUH�$/$5P" TXHU\� LW LV KHOSIXO WR WXUQ WKH KHDGHUV RQ
�6<67HP�+($'HUV 21� VR \RX FDQ LGHQWLI\ HDFK UHVSRQVH YDOXH LQ WKH UHVSRQVH
VWULQJ�

$OO YDOLG TXHULHV DUH OLVWHG LQ WKH 6\QWD[ FROXPQ RI 7DEOHV �ï�� DQG �ï���

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P TXHULHV

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P" $OO DODUP PHDVXUHPHQWV

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/26LJQDO" 1XPEHU RI VHFRQGV RI /RVV RI 6LJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/2)UDPH" 1XPEHU RI VHFRQGV RI /RVV RI )UDPH

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�22)UDPH" 1XPEHU RI VHFRQGV RI 2XW RI )UDPH

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P TXHULHV �&RQW��

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/23RLQWHU" 1XPEHU RI VHFRQGV RI /RVV RI 3RLQWHU

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/$,6" 1XPEHU RI VHFRQGV RI 06 $,6

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/)(5I" 1XPEHU RI VHFRQGV RI 06 )(5)

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�3)(5I" 1XPEHU RI VHFRQGV RI 3DWK )(5)

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�3$,6" 1XPEHU RI VHFRQGV RI 3DWK $,6

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/3:5" 1XPEHU RI VHFRQGV RI LQVWUXPHQW SRZHU ORVV
GXULQJ D WHVW

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/35)," 1XPEHU RI VHFRQGV RI ORZ RUGHU SDWK UHPRWH
IDLOXUH LQGLFDWLRQ

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�+381(4XLSSHG" 1XPEHU RI VHFRQGV RI KLJK RUGHU SDWK XQHTXLSSHG

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/381(4XLSSHG" 1XPEHU RI VHFRQGV RI ORZ RUGHU SDWK XQHTXLSSHG

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�+33/0" 1XPEHU RI VHFRQGV RI KLJK RUGHU SD\ORDG
PLVPDWFK

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�/33/0" 1XPEHU RI VHFRQGV RI ORZ RUGHU SD\ORDG
PLVPDWFK

$OO UHVSRQVHV DUH LQ 15��QXPHULF IRUPDW�

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P TXHULHV

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�97/23" 1XPEHU RI VHFRQGV RI WULEXWDU\ /RVV RI 3RLQWHU

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�97$,6" 1XPEHU RI VHFRQGV RI WULEXWDU\ $,6

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�97)(5)" 1XPEHU RI VHFRQGV RI WULEXWDU\ )(5)

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P�97/20" 1XPEHU RI VHFRQGV RI WULEXWDU\ /RVV RI 0XOWLIUDPH

$OO UHVSRQVHV DUH LQ 15��QXPHULF IRUPDW�

6HH WKH 5HVSRQVH FROXPQ RI 7DEOHV �ï�� DQG �ï���

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� +RZHYHU� LI D WHVW LV
FXUUHQWO\ UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU
PHDVXUHPHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX
FDQ VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

1RQH

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HH 7DEOH �ï���

7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P TXHULHV

4XHU\ 5HVSRQVH

6(16(�'$7$�7(/(&20�0($685(�$/$50�/232,17(5" ��

6(16(�'$7$�7(/(&20�0($685(�$/$50�22)5$0(" ��

6(16H�'$7$�7(/HFRP�7(67�67$5W
6(16H�'$7$�7(/HFRP�7(67�6723

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU 4XHULHV

7KHVH TXHULHV UHWXUQ SRLQWHU�UHODWHG PHDVXUHPHQWV� :KHQ \RX XVH WKH 6(16H�
'$7$�7(/HFRP�0($6XUH�32,1WHU" TXHU\� LW LV KHOSIXO WR WXUQ WKH KHDGHUV RQ
�6<67HP�+($'HUV 21� VR \RX FDQ LGHQWLI\ HDFK UHVSRQVH YDOXH LQ WKH UHVSRQVH
VWULQJ�

$OO YDOLG TXHULHV DUH OLVWHG LQ WKH 6\QWD[ FROXPQ RI 7DEOHV �ï�� DQG �ï���

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU TXHULHV

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU" $OO SRLQWHU PHDVXUHPHQWV

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�1')6HFRQGV" 1XPEHU RI VHFRQGV LQ ZKLFK RQH RU PRUH 1')V
�QHZ GDWD IODJV� RFFXUUHG

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�,36HFRQGV" 1XPEHU RI VHFRQGV LQ ZKLFK RQH RU PRUH LOOHJDO
SRLQWHU DGMXVWPHQWV RFFXUUHG

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�3375" 1XPEHU RI SRVLWLYH SRLQWHU MXVWLILFDWLRQV

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�1375" 1XPEHU RI QHJDWLYH SRLQWHU MXVWLILFDWLRQV

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�,&2XQW" 1XPEHU RI LQYDOLG SRLQWHUV

$OO UHVSRQVHV DUH LQ 15��QXPHULF IRUPDW�

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU TXHULHV �$GG�'URS 7HVW 2SWLRQ 2QO\�

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�973375" 1XPEHU RI WULEXWDU\ SRVLWLYH SRLQWHU MXVWLILFDWLRQV

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�971375" 1XPEHU RI WULEXWDU\ QHJDWLYH SRLQWHU MXVWLILFDWLRQV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU TXHULHV �$GG�'URS 7HVW 2SWLRQ 2QO\� �&RQW��

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�97,&2XQW" 1XPEHU RI WULEXWDU\ LQYDOLG SRLQWHUV

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�971')6HFRQGV" 1XPEHU RI VHFRQGV LQ ZKLFK RQH RU PRUH WULEXWDU\
1')V �QHZ GDWD IODJV� RFFXUUHG

6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU�97,36HF" 1XPEHU RI VHFRQGV LQ ZKLFK RQH RU PRUH LOOHJDO
WULEXWDU\ SRLQWHU DGMXVWPHQWV RFFXUUHG

$OO UHVSRQVHV DUH LQ 15��QXPHULF IRUPDW�

6HH WKH 5HVSRQVH FROXPQ RI 7DEOHV �ï�� DQG �ï���

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� +RZHYHU� LI D WHVW LV
FXUUHQWO\ UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU
PHDVXUHPHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX
FDQ VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

1RQH

6HH 7DEOH �ï���

7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU TXHULHV

4XHU\ 5HVSRQVH

6(16(�'$7$�7(/(&20�0($685(�32,17(5�3375" ��

6(16(�'$7$�7(/(&20�0($685(�32,17(5�,&2817" �

6(16H�'$7$�7(/HFRP�7(67�67$5W
6(16H�'$7$�7(/HFRP�7(67�6723

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU

7KLV FRPPDQG VHWV RU TXHULHV WKH EXIIHU WKDW LV UHDG ZLWK WKH PHDVXUHPHQW
TXHULHV� 7KH IROORZLQJ EXIIHUV DUH DYDLODEOH IRU XVH� EXIIHU QXPEHU � FRQWDLQV
UHVXOWV IURP WKH PRVW UHFHQW WHVW� DQG EXIIHU QXPEHU � FRQWDLQV UHVXOWV IURP WKH
SUHYLRXV WHVW� 7KH FXUUHQW WHVW UHVXOWV PLJKW RYHUIORZ LQWR WKH SUHYLRXV WHVW
UHVXOWV EXIIHU �EXIIHU QXPEHU ��� ,Q WKDW FDVH� RQO\ EXIIHU QXPEHU � LV DYDLODEOH
IRU XVH� 8VH WKH 6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU�$9$,ODEOH" TXHU\
WR GHWHUPLQH WKH ROGHVW DYDLODEOH EXIIHU�

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

%XIIHU QXPEHU ï� FRQWDLQV UHVXOWV WKDW KDYH EHHQ DFFHVVHG IURP GLVN� $IWHU \RX
JLYH WKH 00(0RU\�/2$'�5(68OWV FRPPDQG� WKH EXIIHU QXPEHU LV VHW WR ï��

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU �UHVXOWV EXIIHU!

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU"

�UHVXOWV EXIIHU! �15��QXPHULF� GHVFULSWLRQ

� RU � %XIIHU QXPEHU UHDG ZLWK WKH PHDVXUHPHQW
TXHULHV �GHIDXOW  ��

ï� ,QIRUPDWLRQ IURP WKH 00(0RU\�/2$'�
5(68OWV FRPPDQG LV VWRUHG LQ WKLV EXIIHU

1RQH

���� ´([HFXWLRQ HUURU� 7HPSRUDU\ EXIIHU LV HPSW\µ

6HW� 6(16(�'$7$�7(/(&20�0($685(�%8))(5 �

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�%8))(5"

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ"
6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU�$9$,ODEOH
00(0RU\�/2$'�5(68OWV

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU�$9$,ODEOH"

7KLV TXHU\ UHWXUQV WKH ROGHVW EXIIHU DFFHVVLEOH ZLWK WKH PHDVXUHPHQW DQG KLVWRU\
TXHULHV� 7KH YDOXH UHWXUQHG E\ WKLV TXHU\ LV WKH PD[LPXP YDOXH \RX FDQ XVH LQ
WKH 6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU FRPPDQG�

%XIIHU QXPEHU � FRQWDLQV UHVXOWV IURP WKH PRVW UHFHQW WHVW� %XIIHU QXPEHU �
FRQWDLQV UHVXOWV IURP WKH SUHYLRXV WHVW� 7KH FXUUHQW UHVXOWV PLJKW RYHUIORZ LQWR
WKH SUHYLRXV WHVW UHVXOWV EXIIHU �EXIIHU QXPEHU ��� ,Q WKDW FDVH� RQO\ EXIIHU
QXPEHU � LV DYDLODEOH IRU XVH�

:KLOH D WHVW LV UXQQLQJ� WKH UHVSRQVH WR WKLV TXHU\ LV DOZD\V � EHFDXVH RQO\
FXUUHQW WHVW UHVXOWV FDQ EH GLVSOD\HG DW WKDW WLPH�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU�$9$,ODEOH"

�ROGHVW EXIIHU! �15��QXPHULF� GHVFULSWLRQ

� RU � 2OGHVW EXIIHU QXPEHU UHDG ZLWK WKH PHDVXUH�
PHQW TXHULHV �GHIDXOW  ��

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�%8))(5"

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ 4XHULHV

7KLV TXHU\ UHWXUQV LQIRUPDWLRQ RQ WKH EXIIHU DFFHVVHG ZLWK WKH PHDVXUHPHQW DQG
KLVWRU\ TXHULHV� 7KLV TXHU\ UHWXUQV LQIRUPDWLRQ DERXW WKH FXUUHQW WHVW �FRXOG EH LQ
SURJUHVV� RU FRXOG EH UHFDOOHG IURP PHPRU\ RU GLVN��

$OO YDOLG TXHULHV DUH OLVWHG LQ WKH 6\QWD[ FROXPQ RI 7DEOH �ï���

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ TXHULHV

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ" >$OO PHDVXUHPHQW LQIRUPDWLRQ@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�'$7(" \HDU�PRQWK�GD\

>WKH GDWH WKH WHVW VWDUWV@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�'(6&ULSWLRQ" >'HVFULSWLRQ RI WKH WHVW@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�)5$0LQJ" >7ULEXWDU\ IUDPLQJ@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�,167UXPHQW" >,QVWUXPHQW LGHQWLW\@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�-,7WHU�&/2&N�5$7(" >-LWWHU PHDVXUHPHQW FORFN UDWH@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�-,7WHU�),/7HU" >-LWWHU PHDVXUHPHQW EDQG ILOWHU VHWWLQJ@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�-,7WHU�),/7HU�)8//EDQG�-3$66 >-LWWHU IXOOEDQG +SDVV@

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ TXHULHV �&RQW��

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�-,7WHU�02'(" >-LWWHU PHDVXUHPHQW PRGH@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�-,7WHU�5$1*H" >-LWWHU PHDVXUHPHQW UDQJH@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�-,7WHU�6285FH" >-LWWHU PHDVXUHPHQW VRXUFH@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�/$<(5" 5HWXUQV WKH DFWLYH OD\HU

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�/(1*WK" >/HQJWK RI WKH WHVW LQIRUPDWLRQ LQ ´EXFNHWVµ@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�0$33LQJ" (48,SSHG� 81(4XLSSHG� 78$6<1&� 78��

0���

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�237,RQV" >,QVWUXPHQW RSWLRQV@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�2:1HU" >6DPH LQIRUPDWLRQ DV WKH 6<67HP�2:1HU"
TXHU\@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�3$</RDG" 5HWXUQV WKH DFWLYH SD\ORDG UDWH IRU WKH WHVW

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�5$7(" 670�� 670�� 670� 0�� 0��� 0��� 0���

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�5(6ROXWLRQ" 0,1� � 0,1��� 6(&�
>5HVROXWLRQ RI DFTXLUHG GDWD@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�6285FH" ,1387�� ,1387�� ,1387�

>6'+ RU WULEXWDU\ VLJQDO@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�67$7XV" (037<� 5(&25',1*� &203/(7(

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�6758FWXUH" $8�� $8�

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�7,0(" KRXU�PLQXWH >WKH WLPH WKH WHVW VWDUWV@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�86(5" >6DPH LQIRUPDWLRQ DV WKH 6<67HP�86(5" TXHU\@

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�3$</RDG" 5HWXUQV WKH DFWLYH SD\ORDG UDWH IRU WKH WHVW

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�3'+SDWK" 7KH 3'+ DQDO\VLV OLQNLQJ LQ HIIHFW GXULQJ WKH WHVW
ï OLQNHG RU LQGHSHQGHQW

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�)$6WKUHVKROG" )$6 HUURU WKUHVKROG DFWLYH GXULQJ WKH WHVW

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�&5&WKUHVKROG" � 0%�V &5&� HUURU WKUHVKROG XVHG WR FODVVLI\ D
VHYHUHO\ HUURUHG VHFRQG

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�'0;��&+$1QHO" $FWLYH � 0E�V FKDQQHO GHPX[HG IURP � 0E�V
VLJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�'0;��&+$1QHO" $FWLYH � 0E�V FKDQQHO GHPX[HG IURP �� 0E�V
VLJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�'0;���&+$1QHO" $FWLYH �� 0E�V FKDQQHO GHPX[HG IURP ��� 0E�V
VLJQDO



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ TXHULHV �&RQW��

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�.���08/7LSOLHU" 1XPEHU RI FRQWLJXRXV WLPHVORWV LQ ��N SD\ORDG

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ�.���7,0(VORW" 6WDUWLQJ WLPHVORW LQ D �[��N RU 1[��N SD\ORDG

7KH VWDWXV� WLPH� GDWH� DQG OHQJWK UHVSRQVHV DUH LQ 15��QXPHULF IRUPDW�

$OO RWKHU UHVSRQVHV DUH LQ VWULQJ IRUPDW�

,I VWUXFWXUH� PDSSLQJ� DQG IUDPLQJ GR QRW DSSO\ WR WKH UHFHLYHG VLJQDO� WKH UHVSRQVH LV 121(�

6HH WKH 5HVSRQVH FROXPQ RI 7DEOH �ï���

,QIRUPDWLRQ LV YDOLG RQO\ ZKHQ D WHVW LV FRPSOHWHG� 6HW 6(16H�'$7$�7(/HFRP�

0($6XUH�%8))HU WR WKH EXIIHU IRU ZKLFK \RX ZDQW LQIRUPDWLRQ�

���� ´([HFXWLRQ HUURU� 7HVW LV VWLOO UXQQLQJµ

6HH 7DEOH �ï���

7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ TXHULHV

4XHU\ 5HVSRQVH

6(16(�'$7$�7(/(&20�0($685(�,1)250$7,21�7,0(" �������

6(16(�'$7$�7(/(&20�0($685(�,1)250$7,21�'(6&5,37,21" b3257/$1' 72 6($77/( 1(7:25. 7(67�

6(16(�'$7$�7(/(&20�0($685(�,1)250$7,21�0$33,1*" (48,33('

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�+,6WRU\ TXHULHV

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�+,6WRU\�(�)5DPH� (�)5DPH� (�)5DPH�
(�)5DPH� (�%/RFN� (�%/RFN� (�%/RFN� (�%/RFN

1HZ TXHULHV IRU (&2XQW DQG (6(FRQGV

6(16H�'$7$�7(/HFRP�0($6XUH�+,6WRU\�3'+�$/$UP 5HWXUQV ELWïFRGHG YDOXH IRU 3'+ DODUPV LQ WKH
VSHFLILHG KLVWRU\ SHULRG

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�76&$Q"

7KLV TXHU\ UHWXUQV 7URXEOH 6FDQ ,QIRUPDWLRQ WR KHOS \RX GHWHUPLQH WKH VHYHULW\
RI HUURUV GXULQJ D WHVW� 7KH LQIRUPDWLRQ LQ WKH UHVSRQVH LV IRU KXPDQ LQWHUSUHWD�
WLRQ RQO\ DQG LV KLJKO\ YDULDEOH GHSHQGLQJ XSRQ WKH VLJQDO EHLQJ WHVWHG DQG
ZKHWKHU RU QRW WKH WHVW LV FRPSOHWH�

6(16H�'$7$�7(/HFRP�0($6XUH�76&$Q"

�WVFDQ LQIRUPDWLRQ! �VWULQJ� GHVFULSWLRQ

$ VWULQJ� PD[LPXP OHQJWK RI ��� E\WHV ,QIRUPDWLRQ DERXW D WHVW FXUUHQWO\ UXQQLQJ RU
FRPSOHWH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�76&$1"

5HVSRQVH� b12 $/$506� %(5� ���(���

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�&21)LJ�)$6WKUHVKROG

7KH PHDVXUPHQW FRQILJXUDWLRQ FRPPDQGV �6(1VH�'$7$�7(/HFRP�
0($6XUH�&21)LJ�� VHW YDOXHV IRU WKH SDUDPHWHUV IRXQG LQ WKH UHFHLYH FRQILJ
IROGHU�

7KLV FRPPDQG VHWV WKH QXPEHU RI FRQVHFXWLYH HUURUHG IUDPH DOLJQPHQW EORFNV
WKDW DUH GHWHFWHG EHIRUH DQ HUURU LV UHSRUWHG� 7KH YDOLG UDQJH IRU WKLV SDUDPHWHU LV
� WKURXJK �� ZKLFK ZRXOG EH VHW E\ WKH RSHUDWRU WR PDWFK WKH SURYLVLRQLQJ RI WKH
HTXLSPHQW EHLQJ WHVWHG� 7KH FRPPDQG SHUPLWV WKH RSHUDWRU WR VHOHFW GLIIHUHQW
WKUHVKROGV IRU GLIIHUHQW OD\HUV LQ WKH GHPX[ SDWK�

6(16H�'$7$�7(/HFRP�0($6XUH�&21)LJ�)$6WKUHVKROG

�WKUHVKROG! VHWWLQJ

� WKURXJK � 1XPEHU RI FRQVHFXWLYH )$6 HUURUV GHWHFWHG
EHIRUH DQ HUURU LV UHSRUWHG

1RSQH

6HW � 6(16(�'$7$�7(/(&20�0($685(�&21)LJ�)$6WKUHVKROG �

5HVSRQVH� �

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�&21)LJ�&5&WKUHVKROG

3UHYLRXV YHUVLRQV RI ,78ï7 VWDQGDUG 0����� UHTXLUHG WKDW DQ 6(6 EH GHFODUHG
ZKHQ ��� &5&� RU (ïELW HUURUV ZHUH GHWHFWHG LQ �ïVHFRQG� 7KH ODWHVW YHULRQ RI
WKH 0����� VWDQGDUG VHWV WKLV WKUHVKROG DW ��� HUURUV� 7KLV VHOHFWLRQ SHUPLWV
EDFNZDUGVïFRPSDWLEOH PHDVXUHPHQWV�

6(16H�'$7$�7(/HFRP�0($6XUH�&21)LJ�&5&WKUHVKROG

�WKUHVKROG!GLVFUHWH GHVFULSWLRQ

��� 0����� 6(6 GHFODUHG DIWHU GHWHFWLRQ RI ���
&5& HUURUV LQ RQH VHFRQG �7KLV LV WKH GHIDXOW��

��� 0����� 6(6 GHFODUHG DIWHU GHWHFWLRQ RI ���
&5& HUURUV LQ RQH VHFRQG� EDFNZDUGVï
FRPSDWLEOH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�&21)LJ�&5&WKUHVKROG ���

5HVSRQVH� ���

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�&21)LJ�32,1WHU�0,6PDWFK

%\ GHILQLWLRQ� WKH SRLQWHU 6ïELWV VKRXOG EH ��ïELQDU\� 7KLV RSWLRQ OHWV WKH

RSHUDWRU FKRRVH WR GHFODUH D ORVV RI SRLQWHU HUURU ZKHQ WKH ELWV DUH LQFRUUHFW� RU

LJQRUH WKH HUURU DOWRJHWKHU�

6(16H�'$7$�7(/HFRP�0($6XUH�SRLQWHU�PLVPDWFK �DFWLRQ!

�DFWLRQ!GLVFUHWH GHVFULSWLRQ

78/23 ,I WKH GHWHFWHG 6ïELWV GR QRW PDWFK WKH *����
VSHFLILFDWLRQ ���ïELQDU\� GHFODUH D ORVV RI
SRLQWHU� 7KLV LV WKH GHIDXOW�

,*125( ,JQRUH DQ HUURU LI WKH 6ïELWV GR QRW PDWFK WKH
VSHFLILFDWLRQ�

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�&21)LJ�32,1WHU�0,6PDWFK

,*125(

5HVSRQVH� ,*125(

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�&21)LJ�75$&H�0,6PDWFK

7KLV FRPPDQG HQDEOHV RU GLVDEOHV WKH WUDFH PLVPDWFK�

6(16H�'$7$�7(/HFRP�0($6XUH�&21ILJ�75$&H�0,6PDWFK �VWDWXV!

VWDWXV GHVFULSWLRQ

',6$%/( 7XUQV PLVPDWFK RII

(1$%/( 7XUQV PLVPDWFK RQ

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�&21)LJ�75$&H�0,6PDWFK

(1$%/(

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW DFFHVV %�� %�� %�� *����

DQG 0������ YHUGLFW DQDO\VLV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV

&76 ��� VXEV\VWHP�

'$7$

7(/HFRP

0($6XUH

6(16H

+35(,� /35(,

$1$/\VLV

0������ 065(,� 78%,3%�� %�� %� *����

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV VXEV\VWHPV

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW

7KLV FRPPDQG VHWV WKH 9HUGLFW $QDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW"

�VWDWXV! GHVFULSWLRQ

3DVV 7KH 9HUGLFW $QDO\VLV LV 3DVV

)DLO 7KH 9HUGLFW $QDO\VLV LV )DLO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7

$&&(37$%/(

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW

7KLV FRPPDQG VHWV WKH 9HUGLFW $QDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW"

�VWDWXV! GHVFULSWLRQ

3DVV 7KH 9HUGLFW $QDO\VLV LV 3DVV

)DLO 7KH 9HUGLFW $QDO\VLV LV )DLO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7

$&&(37$%/(

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW

7KLV FRPPDQG VHWV WKH 9HUGLFW $QDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�%��9(5'LFW"

�VWDWXV! GHVFULSWLRQ

3DVV 7KH 9HUGLFW $QDO\VLV LV 3DVV

)DLO 7KH 9HUGLFW $QDO\VLV LV )DLO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�%��9(5',&7

$&&(37$%/(

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����$//2FDWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPHULF DOORFDWLRQ SHUFHQWDJH IRU WKH 6'+

VHFWLRQ DQG SDWK�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����$//2FDWLRQ �QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����$//2FDWLRQ"

�QXPEHU! GHVFULSWLRQ

D QXPEHU LQ WKH UDQJH RI ��� WR ��� 6HWV WKH QXPHULF DOORFDWLRQ SHUFHQWDJH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����$//2&$7,21

���(�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����$//2&$7,21"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����$//2&$7,21

���(�

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����8$6�(1$%OH

7KLV FRPPDQG HQDEOHV RU GLVDEOHV WKH FRQVLGHUDWLRQ RI XQDYDLODEOH VHFRQGV LQ

GHWHUPLQLQJ WKH WHVW UHVXOWV IRU *���� SHUIRUPDQFH DQDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����8$6�(1$%OH �ERROHDQ!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����8$6�(1$%OH"

�ERROHQ! GHVFULSWLRQ

21�2)) RU <(6�12 RU 758(�)$/6( (QDEOH RU GLVDEOH FRQVLGHUDWLRQ RI XQDYDLODEOH
WLPH LQ GHWHUPLQLQJ WHVW RXWFRPH IRU *����
SHUIRUPDQFH DQDO\VLV

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����8$6�(1$%OH 21

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����8$6�(1$%OH"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����8$6�(1$%OH 21

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����8$6�/,0,7

7KLV FRPPDQG VHW WKH QXPHULF WKUHVKROG YDOXH IRU XQDYDLODEOH VHFRQGV� ,I *����

8$6 WKUHVKROG HYDOXDWLRQ LV HQDEOHG DQG WKH 8$6 FRXQW H[FHHGV WKLV YDOXH� WHVW

UHVXOWV DUH GHFODUHG DV D )$,/�

1RWH� 7KH ORZHU OLPLW LV WHQ VHFRQGV EHFDXVH WKDW LV WKH PLQLPXP WLPH SHULRG

WKDW FDQ EH GHFODUHG XQDYDLODEOH�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����8$6�/,0,7 �QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�*����8$6�/,0,7"

�ERROHQ! GHVFULSWLRQ

�ï������� 6HW WKH QXPHULF WKUHVKROG YDOXH IRU XQDYDLO�
DEOH VHFRQGV DW ZKLFK WR GHFODUH D IDLOXUH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����8$6�/,0,7 �

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����8$6�/,0,7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�*����8$6�/,0,7 �

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�+35(,�9(5'LFW

7KLV FRPPDQG VHWV WKH *��� +35(, 9HUGLFW $QDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�+35(,�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�+35(,�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

3DVV 7KH 9HUGLFW $QDO\VLV LV 3DVV

)DLO 7KH 9HUGLFW $QDO\VLV LV )DLO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�+35(,�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�+35(,�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�+35(,�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�/35(,�9(5'LFW

7KLV FRPPDQG VHWV WKH *��� /35(, 9HUGLFW $QDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�/35(,�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�/35(,�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

3DVV 7KH 9HUGLFW $QDO\VLV LV 3DVV

)DLO 7KH 9HUGLFW $QDO\VLV LV )DLO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�/35(,�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�/35(,�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�/35(,�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�065(,�9(5'LFW

7KLV FRPPDQG VHWV WKH *��� 065(, 9HUGLFW $QDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�065(,�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�065(,�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

3DVV 7KH 9HUGLFW $QDO\VLV LV 3DVV

)DLO 7KH 9HUGLFW $QDO\VLV LV )DLO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�065(,�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�065(,�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�065(,�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�78%,3�9(5'LFW

7KLV FRPPDQG VHWV WKH *��� 78%,3 9HUGLFW $QDO\VLV�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�78%,3�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�78%,3�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

3DVV 7KH 9HUGLFW $QDO\VLV LV 3DVV

)DLO 7KH 9HUGLFW $QDO\VLV LV )DLO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�78%,3�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�78%,3�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�78%,3�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����$//2FDWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPHULF DOORFDWLRQ SHUFHQWDJH�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����$//2FDWLRQ �QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����$//2FDWLRQ"

�QXPEHU! GHVFULSWLRQ

D QXPEHU LQ WKH UDQJH RI ��� WR ��� 6HWV WKH QXPHULF DOORFDWLRQ SHUFHQWDJH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����$//2&$7,21

���(�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����$//2&$7,21"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����$//2&$7,21

���(�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����%��9(5'LFW

7KLV FRPPDQG VHWV WKH 0���� %� $QDO\VLV 5HVXOW�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����%��9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����%��9(5'LFW"

�VWDWXV! GHVFULSWLRQ

$FFHSWDEOH $QDO\VLV UHVXOW LV DFFHSWDEOH

'HJUDGHG $QDO\VLV UHVXOW LV GHJUDGHG

8QDFFHSWDEOH $QDO\VLV UHVXOW LV XQDFFHSWDEOH

3URYLVLRQDO $QDO\VLV UHVXOW LV SURYLVLRQDO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����%��9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����%��9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����%��9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����%��9(5'LFW

7KLV FRPPDQG VHWV WKH 0���� %� $QDO\VLV 5HVXOW�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����%��9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����%��9(5'LFW"

�VWDWXV! GHVFULSWLRQ

$FFHSWDEOH $QDO\VLV UHVXOW LV DFFHSWDEOH

'HJUDGHG $QDO\VLV UHVXOW LV GHJUDGHG

8QDFFHSWDEOH $QDO\VLV UHVXOW LV XQDFFHSWDEOH

3URYLVLRQDO $QDO\VLV UHVXOW LV SURYLVLRQDO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����%��9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����%��9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����%��9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����%��9(5'LFW

7KLV FRPPDQG VHWV WKH 0���� %� $QDO\VLV 5HVXOW�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����%��9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����%��9(5'LFW"

�VWDWXV! GHVFULSWLRQ

$FFHSWDEOH $QDO\VLV UHVXOW LV DFFHSWDEOH

'HJUDGHG $QDO\VLV UHVXOW LV GHJUDGHG

8QDFFHSWDEOH $QDO\VLV UHVXOW LV XQDFFHSWDEOH

3URYLVLRQDO $QDO\VLV UHVXOW LV SURYLVLRQDO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����%��9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����%��9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����%��9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����+35(,�9(5'LFW

7KLV FRPPDQG VHWV WKH 0���� +35(, $QDO\VLV 5HVXOW�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����+35(,�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����+35(,�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

$FFHSWDEOH $QDO\VLV UHVXOW LV DFFHSWDEOH

'HJUDGHG $QDO\VLV UHVXOW LV GHJUDGHG

8QDFFHSWDEOH $QDO\VLV UHVXOW LV XQDFFHSWDEOH

3URYLVLRQDO $QDO\VLV UHVXOW LV SURYLVLRQDO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����+35(,�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����+35(,�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����+35(,�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����/35(,�9(5'LFW

7KLV FRPPDQG VHWV WKH 0���� /35(, $QDO\VLV 5HVXOW�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����/35(,�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����/35(,�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

$FFHSWDEOH $QDO\VLV UHVXOW LV DFFHSWDEOH

'HJUDGHG $QDO\VLV UHVXOW LV GHJUDGHG

8QDFFHSWDEOH $QDO\VLV UHVXOW LV XQDFFHSWDEOH

3URYLVLRQDO $QDO\VLV UHVXOW LV SURYLVLRQDO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����/35(,�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����/35(,�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����/35(,�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����065(,�9(5'LFW

7KLV FRPPDQG VHWV WKH 0���� 065(, $QDO\VLV 5HVXOW�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����065(,�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����065(,�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

$FFHSWDEOH $QDO\VLV UHVXOW LV DFFHSWDEOH

'HJUDGHG $QDO\VLV UHVXOW LV GHJUDGHG

8QDFFHSWDEOH $QDO\VLV UHVXOW LV XQDFFHSWDEOH

3URYLVLRQDO $QDO\VLV UHVXOW LV SURYLVLRQDO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����065(,�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����065(,�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����065(,�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����78%,3�9(5'LFW

7KLV FRPPDQG VHWV WKH 0���� 78%,3 $QDO\VLV 5HVXOW�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����78%,3�9(5'LFW �VWDWXV!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����78%,3�9(5'LFW"

�VWDWXV! GHVFULSWLRQ

$FFHSWDEOH $QDO\VLV UHVXOW LV DFFHSWDEOH

'HJUDGHG $QDO\VLV UHVXOW LV GHJUDGHG

8QDFFHSWDEOH $QDO\VLV UHVXOW LV XQDFFHSWDEOH

3URYLVLRQDO $QDO\VLV UHVXOW LV SURYLVLRQDO

1RGDWD 1RW HQRXJK GDWD WR GHFLGH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����78%,3�9(5',&7

$&&(37$%/(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����78%,3�9(5',&7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����78%,3�9(5',&7

$&&(37$%/(

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����3$7+�(6(&RQGV�$320

7KLV FRPPDQG VHWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH PXOWLSOLHU IRU HUURUHG

VHFRQGV LQ WKH SDWK OD\HU�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����3$7+�(6(&RQGV�$320

�QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����3$7+�(6(&RQGV�$320"

�QXPEHU! GHVFULSWLRQ

D QXPEHU LQ WKH UDQJH RI ��� WR ��� 6HWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH
PXOWLSOLHU

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����3$7+�

(6(&RQGV�$320 ���(�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����3$7+�

(6(&RQGV�$320"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����3$7+�

(6(&RQGV�$320 ���(�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����3$7+�6(6HFRQGV�$320

7KLV FRPPDQG VHWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH PXOWLSOLHU IRU VHYHUHO\

HUURUHG VHFRQGV LQ WKH SDWK OD\HU�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����3$7+�6(6HFRQGV�$320

�QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����3$7+�6(6HFRQGV�$320"

�QXPEHU! GHVFULSWLRQ

D QXPEHU LQ WKH UDQJH RI ��� WR ��� 6HWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH
PXOWLSOLHU

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����3$7+�

6(6HFRQGV�$320 ���(�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����3$7+�

6(6HFRQGV�$320"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����3$7+�

6(6HFRQGV�$320 ���(�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����6(&7LRQ�(6(&RQGV�$320

7KLV FRPPDQG VHWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH PXOWLSOLHU IRU HUURUHG

VHFRQGV LQ WKH VHFWLRQ OD\HU�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����6(&7LRQ�(6(&RQGV�$320

�QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����6(&7LRQ�(6(&RQGV�$320"

�QXPEHU! GHVFULSWLRQ

D QXPEHU LQ WKH UDQJH RI ��� WR ��� 6HWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH
PXOWLSOLHU

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����6(&7LRQ�

(6(&RQGV�$320 ���(�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����6(&7LRQ�

(6(&RQGV�$320"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����6(&7LRQ�

(6(&RQGV�$320 ���(�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����6(&7LRQ�6(6HFRQGV�$320

7KLV FRPPDQG VHWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH PXOWLSOLHU IRU VHYHUHO\

HUURUHG VHFRQGV LQ WKH VHFWLRQ OD\HU�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����6(&7LRQ�6(6HFRQGV�$320

�QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����6(&7LRQ�6(6HFRQGV�$320"

�QXPEHU! GHVFULSWLRQ

D QXPEHU LQ WKH UDQJH RI ��� WR ��� 6HWV WKH QXPHULF SHUIRUPDQFH REMHFWLYH
PXOWLSOLHU

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����6(&7LRQ�

6(6HFRQGV�$320 ���(�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����6(&7LRQ�

6(6HFRQGV�$320"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����6(&7LRQ�

6(6HFRQGV�$320 ���(�

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����7(67�7<3(

7KLV FRPPDQG VHWV WKH 0���� 7HVW 7\SH�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����7(67�7<3( �WHVW W\SH!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0����7(67�7<3("

�WHVW W\SH! GHVFULSWLRQ

%,6 %ULQJ LQWR VHUYLFH

0$,17 0DLQWHQDQFH

3$5(SDLU 3HUIRUPDQFH DIWHU UHSDLU

0$1XDO 0DQXDO

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����7(67�7<3( %,6

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0����7(67�7<3("

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����7(67�7<3( %,6

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����8$6HFRQGV�(1$%OH

7KLV FRPPDQG HQDEOHV RU GLVDEOHV WKH FRQVLGHUDWLRQ RI XQDYDLODEOH VHFRQGV LQ

GHWHUPLQLQJ WKH WHVW UHVXOWV IRU 0������� SHUIRUPDQFH DQDO\VLV� 7KH ,78ï7

VWDQGDUG KDV QRW \HW EHHQ GHWHUPLQHG DERXW ZKDW WR GR ZLWK SHULRGV RI XQDYDLO�

DELOLW\� 7KLV FRPPDQG OHWV WKH XVHU GHFLGH ZKDW WR GR ZLWK SHULRGV RI XQDYDLO�

DELOLW\�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����8$6HFRQGV�(1$%OH

�ERROHDQ!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����8$6HFRQGV�(1$%OH"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

�ERROHQ! GHVFULSWLRQ

21�2)) RU <(6�12 RU 758(�)$/6( (QDEOH RU GLVDEOH FRQVLGHUDWLRQ RI XQDYDLODEOH
WLPH LQ GHWHUPLQLQJ WHVW RXWFRPH

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����8$6HFRQGV�

(1$%OH <(6

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����8$6HFRQGV�

(1$%OH"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����8$6HFRQGV�

(1$%OH <(6

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����8$6HFRQGV�/,0,7

7KLV FRPPDQG VHW WKH QXPHULF WKUHVKROG YDOXH IRU XQDYDLODEOH VHFRQGV� ,I

0������� 8$6 WKUHVKROG HYDOXDWLRQ LV HQDEOHG DQG WKH 8$6 FRXQW H[FHHGV WKLV

YDOXH� WHVW UHVXOWV DUH GHFODUHG DV D 81$&&(37$%/(�

1RWH� 7KH ORZHU OLPLW LV WHQ VHFRQGV EHFDXVH WKDW LV WKH PLQLPXP WLPH SHULRG

WKDW FDQ EH GHFODUHG XQDYDLODEOH�

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����8$6HFRQGV�/,0,7

�QXPEHU!

6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV�0�����8$6HFRQGV�/,0,7"

�ERROHQ! GHVFULSWLRQ

�ï������� 6HW WKH QXPHULF WKUHVKROG YDOXH IRU XQDYDLO�
DEOH VHFRQGV DW ZKLFK WR GHFODUH D IDLOXUH

1RQH

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����

8$6HFRQGV�/,0,7 �

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����8$6HFRQGV�

/,0,7"

5HVSRQVH� 6(16(�'$7$�7(/(&20�0($685(�$1$/<6,6�0�����8$6HFRQGV�

/,0,7 �

1RQH

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH FRPPDQGV DQG TXHULHV WKDW DOORZ \RX WR DSSO\

SUHGHILQHG FULWHULD WR WHVW UHVXOWV DQG GHWHUPLQH LI WKH WHVWV SDVVHG RU IDLOHG�

)LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV &76 ��� VXEV\VWHP�

0($6XUH

67(6WV

7(/HFRP

(1$%OH

'$7$

6(16H

'(6&ULSWLRQ 7+5(VKROG 5(68OWV" '21(

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV VXEV\VWHP

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�(1$%OH

7KLV FRPPDQG VHWV RU TXHULHV WKH HYDOXDWLRQ RI SDVV�IDLO WHVWV� 7KH HQDEOH ZLOO
UHYHUW WR 2)) ��� DIWHU WKH SDVV�IDLO WHVW LV HYDOXDWHG�

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�(1$%OH �VWHVWV HQDEOH!

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�(1$%OH"

�VWHVWV HQDEOH! �ERROHDQ� 'HVFULSWLRQ

2)) RU � 1R HYDOXDWLRQ �GHIDXOW�

21 RU � 0HDVXUHPHQWV HYDOXDWHG

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6(16(�'$7$�7(/(&20�0($685(�67(676�(1$%/( 21

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�67(676�(1$%/("

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�0($6XUH�67(67V�7+5(VKROG

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�'(6&ULSWLRQ

7KLV FRPPDQG VHWV WKH SDVV�IDLO WHVW GHVFULSWLRQ� 7KLV GHVFULSWLRQ LV VWRUHG RQ WKH
GLVN ZLWK WKH SDVV�IDLO WHVW� 7KH VWDUW DQG HQG SURPSWV DSSHDU LQ WKH 6$9(
3$66�)$,/ 7(676 PHQX�

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�'(6&ULSWLRQ �GHVFU!�

�VWDUW SURPSW!��HQG SURPSW!

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�'(6&ULSWLRQ"

�GHVFULSWLRQ! �VWULQJ� 'HVFULSWLRQ

$Q $6&,, VWULQJ� PD[LPXP OHQJWK RI �� E\WHV 7KH SDVV�IDLO WHVW GHVFULSWLRQ

�VWDUW SURPSW! �VWULQJ� 'HVFULSWLRQ

$Q $6&,, VWULQJ� PD[LPXP OHQJWK RI �� E\WHV 7H[W WR SURPSW WKH RSHUDWRU DW WKH VWDUW RI WKH
WHVW

�HQG SURPSW! �VWULQJ� 'HVFULSWLRQ

$Q $6&,, VWULQJ� PD[LPXP OHQJWK RI �� E\WHV 7H[W WR SURPSW WKH RSHUDWRU DW WKH HQG RI WKH
WHVW

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�67(676�'(6&5,37,21

b5(0(0%(5 72 ',6&211(&7 )520 (48,30(17�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�67(676�'(6&5,37,21"

5HVSRQVH� b&211(&7 72 (48,30(17�

6(16H�'$7$�7(/HFRP�0($6XUH�67(67V�7+5(VKROG

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�7+5(VKROG

7KLV FRPPDQG VHWV RU TXHULHV WKH SDVV�IDLO WHVW FULWHULD� 7KH SDVV�IDLO UHVXOW LV

GHWHUPLQHG E\ DSSO\LQJ WKH FULWHULD JLYHQ E\ WKLV FRPPDQG DIWHU WKH FXUUHQW WHVW

LV FRPSOHWHG� <RX FDQ VHW XS D PD[LPXP RI IRXU VHWV RI SDVV�IDLO FULWHULD�

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�7+5(VKROG �FULWHULD QXPEHU!�

�W\SH!��VRXUFH!��WKUHVKROG!

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�7+5(VKROG"

�FULWHULD QXPEHU! �GLVFUHWH� 'HVFULSWLRQ

� )LUVW VHW RI SDVV�IDLO FULWHULD

� 6HFRQG VHW RI SDVV�IDLO FULWHULD

� 7KLUG VHW RI SDVV�IDLO FULWHULD

� )RXUWK VHW RI SDVV�IDLO FULWHULD

�W\SH! �GLVFUHWH� 'HVFULSWLRQ

121( 1R SDVV�IDLO FULWHULD

$/$5P $ODUPV DUH WKH SDVV�IDLO FULWHULD

)$,/XUH )DLOXUHV DUH WKH SDVV�IDLO FULWHULD

(5$7LR %LW HUURU UDWLR LV WKH SDVV�IDLO FULWHULRQ

(&28QW (UURU FRXQW LV WKH SDVV�IDLO FULWHULRQ

(6(&RQGV (UURUHG VHFRQGV DUH WKH SDVV�IDLO FULWHULD

32,1WHU 3RLQWHU PRYHPHQWV DUH WKH SDVV�IDLO FULWHULD

-,7WHU -LWWHU LV WKH SDVV�IDLO FULWHULD

LI �W\SH!  121(

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

121( 1R SDVV�IDLO FULWHULD

�WKUHVKROG! �GLVFUHWH� 'HVFULSWLRQ

� 1R WKUHVKROG

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

LI �W\SH!  $/$5P

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

$1< $Q\ DODUP

/$,6 06 DODUP LQGLFDWLRQ VLJQDO

3$,6 3DWK $,6

97$,6 78 $,6 �$GG�'URS 7HVW 2SWLRQ 2QO\�

97)(UI 78 )(5) �$GG�'URS 7HVW 2SWLRQ 2QO\�

$,6 3'+ $,6 �$GG�'URS 7HVW 2SWLRQ 2QO\�

5$, 3'+ 5$, �$GG�'URS 7HVW 2SWLRQ 2QO\�

�WKUHVKROG! �GLVFUHWH� 'HVFULSWLRQ

'(7HFWHG 7KUHVKROG LV GHWHFWHG

1'(7HFWHG 7KUHVKROG LV QRW GHWHFWHG

LI �W\SH!  )$,/XUH

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

/26LJQDO /RVV RI 6LJQDO

/2)UDPH /RVV RI )UDPH

/23RLQWHU $8 /RVV RI 3RLQWHU

/236 3'+ ORVV RI SDWWHUQ V\QF �$GG�'URS 7HVW
2SWLRQ 2QO\�

97/23RLQWHU 78 /RVV RI 3RLQWHU �$GG�'URS 7HVW 2SWLRQ
2QO\�

97/20 78 /RVV RI 0XOWLIUDPH �$GG�'URS 7HVW 2SWLRQ
2QO\�

�WKUHVKROG! �GLVFUHWH� 'HVFULSWLRQ

'(7HFWHG 7KUHVKROG LV GHWHFWHG

1'(7HFWHG 7KUHVKROG LV QRW GHWHFWHG

LI �W\SH!  (5$7LR� (&28QW� RU (6(&RQGV

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

$1< $Q\ RI WKH HUURUV EHORZ

6&9 %� HUURU

�FRQWLQXHG RQ QH[W SDJH�



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

LI �W\SH!  (5$7LR� (&28QW� RU (6(&RQGV

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

/&9 %� HUURU

3&9 %� HUURU

%,7 %,7 HUURU

&5& &\FOLF UHGXQGDQF\ FKHFN �� 0E�V 3&0��&5&
RU 3&0��&5& RQO\�

97%,3 78 %,3 �$GG�'URS 7HVW 2SWLRQ 2QO\�

97)(%H 78 IDU HQG EORFN HUURU �$GG�'URS 7HVW 2SWLRQ
2QO\�

�WKUHVKROG! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU 7KH WHVW ZLOO IDLO IRU DQ\ OHYHO JUHDWHU WKDQ WKLV
YDOXH

LI �W\SH!  32,1WHU

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

63(1GI $8 QHZ GDWD IODJ

63(-XVW $8 SRLQWHU MXVWLILFDWLRQ

971GI 78 QHZ GDWD IODJ �$GG�'URS 7HVW 2SWLRQ 2QO\�

97-8VW 78 SRLQWHU MXVWLILFDWLRQ �$GG�'URS 7HVW 2SWLRQ
2QO\�

�WKUHVKROG! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU 7KH WHVW ZLOO IDLO IRU DQ\ OHYHO JUHDWHU WKDQ WKLV
YDOXH

LI �W\SH!  -,7WHU

�VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

+6(&RQGV -LWWHU KLW VHFRQGV

�WKUHVKROG! �15��QXPHULF� 'HVFULSWLRQ

$Q\ QXPEHU 7KH WHVW ZLOO IDLO IRU DQ\ OHYHO JUHDWHU WKDQ WKLV
YDOXH

6(16H�'$7$�7(/HFRP�67(6WV�(1$%OH PXVW EH VHW WR 21 IRU WKLV FRPPDQG

WR DSSO\�

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�67(676�7+5(6+2/'

��$/$50�$1<�'(7(&7('

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�67(676�7+5(6+2/'" �

5HVSRQVH� $/$50�$1<�'(7(&7('

6(16H�'$7$�7(/HFRP�67(6WV�(1$%OH

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�5(68OWV"

7KLV TXHU\ UHWXUQV WKH UHVXOWV RI DSSO\LQJ WKH SDVV�IDLO FULWHULD WR WKH SDVV�IDLO WHVW

PHDVXUHPHQWV�

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�5(68OWV"

�WHVW UHVXOWV! �GLVFUHWH� 'HVFULSWLRQ

121( 7HVW LV VWLOO UXQQLQJ RU QR SDVV�IDLO WHVW
PHDVXUHPHQWV KDYH EHHQ UHTXHVWHG

3$66(' 7HVW SDVVHG

)$,/(' 7HVW IDLOHG

7KH WHVW PXVW EH FRPSOHWHG IRU WKH UHVXOWV WR EH YDOLG�

���� ´([HFXWLRQ HUURU� 5HVXOWV QRW DYDLODEOHµ

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�67(676�5(68/76"

5HVSRQVH� 3$66('

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�7+5(VKROG

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�'21(

7KLV FRPPDQG VHWV RU TXHULHV ZKDW DFWLRQ WKH LQVWUXPHQW WDNHV ZKHQ WKH

SDVV�IDLO WHVW FDOFXODWLRQV FRPSOHWH�

127(� 7KH SDVV�IDLO WHVW UHVXOWV DUH ZULWWHQ WR WKH ILOH QDPH VSHFLILHG E\ WKH

00(0RU\�6725H�7(67V FRPPDQG� 6R� LI \RX UXQ FRQVHFXWLYH SDVV�IDLO WHVWV�

UHPHPEHU WR VHQG WKH 00(0RU\�6725H�7(67V FRPPDQG ZLWK XQLTXH ILOH

QDPHV LQ EHWZHHQ HDFK SDVV�IDLO WHVW UXQ VR WKH SDVV�IDLO WHVW UHVXOWV ILOHV DUH QRW

RYHUZULWWHQ�

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�'21( �DFWLRQ!

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�'21("

�DFWLRQ! �GLVFUHWH� 'HVFULSWLRQ

121( 7DNH QR DFWLRQ ZKHQ SDVV�IDLO WHVWV FDOFXOD�
WLRQV FRPSOHWH

35,17 3ULQW WKH SDVV�IDLO WHVWV UHVXOWV

',6. 6DYH WKH SDVV�IDLO WHVWV UHVXOWV WR GLVN� WKH ILOH
QDPH LV VSHFLILHG E\ WKH 00(0RU\�
6725H�7(67V FRPPDQG

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�0($685(�67(676�'21( 121(

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�67(676�'21("

5HVSRQVH� ',6.

6(16H�'$7$�7(/HFRP�0($6XUH�67(67V�(1$%OH

6(16H�'$7$�7(/HFRP�0($6XUH�67(67V�7+5(VKROG

00(0RU\�6725H�7(67V

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�$872VFDQ 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQG WKDW DXWRPDWLFDOO\ FRQILJXUHV WKH UHFHLYHU WR

WKH DWWDFKHG VLJQDO RQ DQ\ RI WKH LQSXW FRQQHFWRUV� )LJXUH �ï�� VKRZV WKH

KLHUDUFK\ WUHH IRU WKLV &76 ��� VXEV\VWHP�

$872VFDQ ��! 3$</RDG

6(16H

'$7$

7(/HFRP

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�$872VFDQ VXEV\VWHP

6(16H�'$7$�7(/HFRP�$872VFDQ

7KLV FRPPDQG VWDUWV WKH DXWRVFDQ IXQFWLRQ ZKLFK VHWV XS WKH UHFHLYHU EDVHG RQ

WKH FRQQHFWHG VLJQDO� 7KH 2SHUDWLRQ &RPSOHWH ELW LV VHW ZKHQ WKLV FRPPDQG KDV

FRPSOHWHG� 8VH WKH 6<67HP�(55RU" TXHU\ WR VHH LI WKH DXWRVFDQ FRPSOHWHG

VXFFHVVIXOO\�

1RWH� 7KH XVHU PXVW ZDLW IRU WKH $XWRVFDQ FRPPDQG WR ILQLVK EHIRUH LQSXWLQJ

DQ\ IXUWKHU FRPPDQGV RU TXHULHV� 7KH XVHU PXVW LVVXH D 
23& DQG ZDLW IRU WKH

UHVSRQVH IROORZLQJ WKH $XWRVFDQ FRPPDQG�

6(16H�'$7$�7(/HFRP�$872VFDQ

1RQH

$ YDOLG VLJQDO VKRXOG EH FRQQHFWHG�

���� ´$XWRVFDQ IDLOHG� ,QVWUXPHQW UHWXUQHG WR SUHYLRXV VHWXSµ

���� ´$XWRVFDQ IDLOHG� $XWRVFDQ DOUHDG\ LQ SURJUHVVµ

���� ´2SHUDWLRQ FRPSOHWH� $XWRVFDQ FRPSOHWHµ

���� ´([HFXWLRQ HUURU� $XWRVFDQ LQFRPSOHWH ³ QR VLJQDOV FRQQHFWHGµ

6(16(�'$7$�7(/(&20�$8726&$1

6<67HP�(55RU"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�$872VFDQ�3$</RDG

7KLV FRPPDQG VWDUWV WKH VFDQ IRU SD\ORDG LGHQWLILFDWLRQ�

6(16H�'$7$�7(/HFRP�$872VFDQ�3$</RDG

1RQH

1RQH

6(16(�'$7$�7(/(&20�$872VFDQ�3$</RDG

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\ 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW DOORZ \RX WR YLHZ D

GURSSHG WULEXWDU\ VLJQDO� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV

&76 ��� VXEV\VWHP�

ENSe --> DATA --> TELecom  --> TRIButary --> DROP

--> CHANnel

--> MAPping

--> FRAMing

--> PATTern --> UWORd -->LENGth

--> BACKground --> PATTern

--> STATus?

--> POINter?

--> POVerhead  --> DATA?
 --> TRACe?

--> PAYLoad

--> K64  --> MULTiplier
 --> TIMEslot
 --> CSLOT
 --> CAS
 --> SPEAker

--> DMUX2  --> CHANnel

-->DMUX8  --> CHANnel

-->DMUX34  --> CHANnel

��!)250$7

��!0,6PDWFK

��!9$/XH

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�75,%XWDU\ VXEV\VWHP



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�75,%XWDU\�'523

7KLV FRPPDQG VHWV RU TXHULHV WKH WULEXWDU\ GURS FDSDELOLW\� ,I HQDEOHG� WKH

GHPDSSHG VLJQDO LV DYDLODEOH RQ WKH RXWSXW FRQQHFWRU VSHFLILHG E\ PDSSLQJ�

6(16H�'$7$�7(/HFRP�75,%XWDU\�'523 �WULE GURS!

6(16H�'$7$�7(/HFRP�75,%XWDU\�'523"

�WULE GURS! �ERROHDQ� 'HVFULSWLRQ

2)) RU � 7ULEXWDU\ VLJQDO QRW DYDLODEOH RQ RXWSXW
FRQQHFWRU �GHIDXOW�

21 RU � 7ULEXWDU\ VLJQDO DYDLODEOH RQ RXWSXW FRQQHFWRU

6(16H�'$7$�7(/HFRP�6285FH PXVW EH VHW WR ,1387��

6(16H�'$7$�7(/HFRP�0$33LQJ PXVW EH VHW WR 75,%XWDU\�

���� ´6HWWLQJV FRQIOLFW� ,QVWUXPHQW XQDEOH WR GURS VLJQDO ZKLOH WUDQVPLWWLQJ

FXUUHQW UDWHµ

���� ´6HWWLQJV FRQIOLFWµ

6HW� 6(16(�'$7$�7(/(&20�75,%87$5<�'523 21

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�'523"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�6285FH

6(16H�'$7$�7(/HFRP�6285FH

6(16H�'$7$�7(/HFRP�0$33LQJ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO

7KLV FRPPDQG VHWV RU TXHULHV WKH 78$6<1& FKDQQHO� 8VH WKH

6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ FRPPDQG WR VHW WKH WULEXWDU\

GHPDSSLQJ�

6(16H�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO �WULE FKDQQHO!

6(16H�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO"

�WULE FKDQQHO! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU EHWZHHQ � DQG �� 78$6<1& PDSSLQJ IRU WKH DFWLYH FKDQQHO
�GHIDXOW  ��

$Q\ LQWHJHU EHWZHHQ � DQG � 78� PDSSLQJ IRU WKH DFWLYH FKDQQHO

� 0��� PDSSLQJ IRU WKH DFWLYH FKDQQHO

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�75,%87$5<�&+$11(/ �

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�&+$11(/"

5HVSRQVH� ��

6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ

7KLV FRPPDQG VHWV RU TXHULHV WKH WULEXWDU\ SD\ORDG GHPDSSLQJ� :KHQ \RX DUH

DFWLYHO\ PDSSLQJ DQG GHPDSSLQJ D WULEXWDU\ VLJQDO� WKH 6285FH�'$7$�7(/H�

FRP�75,%XWDU\�0$33LQJ DQG 6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ

IXQFWLRQV DUH FRXSOHG� D FKDQJH WR RQH FDXVHV WKH VDPH FKDQJH WR WKH RWKHU�

6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ �WULE PDSSLQJ!

6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ"

�WULE PDSSLQJ! �GLVFUHWH� 'HVFULSWLRQ

78$6\QF 'HPDSSHG � 0E�V VLJQDO LQWR 78��� IORDWLQJ
DV\QF �GHIDXOW�

78� 'HPDSSHG �� 0E�V VLJQDO

0��� 'HPDSSHG ��� 0E�V VLJQDO

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�75,%87$5<�0$33,1* 78$6<1&

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�0$33,1*"

5HVSRQVH� 78�

6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ

7KLV FRPPDQG VHWV RU TXHULHV WKH IUDPLQJ RI WKH UHFHLYHG WULEXWDU\ VLJQDO�

6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ �WULE IUDPLQJ!

6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ"

�WULE IUDPLQJ! �GLVFUHWH� 'HVFULSWLRQ

81)5DPHG 1R IUDPLQJ �GHIDXOW�

3&0�� � 0E�V� 3&0� �� FKDQQHOV� QR &5& FKHFNLQJ

3&0�� � 0E�V� 3&0� �� FKDQQHOV� QR &5& FKHFNLQJ

3&0��&5& � 0E�V� 3&0� �� FKDQQHOV� ZLWK &5&
FKHFNLQJ

3&0��&5& � 0E�V� 3&0 �� FKDQQHOV� ZLWK &5& FKHFNLQJ

)5$0(' �� 0E�V RU ��� 0E�V IUDPLQJ

)RU '6�B'(08; PDSSLQJ RQO\ &%,7 DQG 0�� DUH DOORZHG

1RQH

6HW� 6(16(�'$7$�7(/(&20�75,%87$5<�)5$0,1* 81)5$0('

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�)5$0,1*"

5HVSRQVH� 3&0��

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ

7KLV FRPPDQG VHWV RU TXHULHV WKH LQWHUQDOO\ JHQHUDWHG SDWWHUQ WKDW LV SODFHG LQ

WKH WULEXWDU\ SD\ORDG�

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ �WULE SDWWHUQ!

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ"

�WULE SDWWHUQ! �GLVFUHWH� 'HVFULSWLRQ

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG
�GHIDXOW�

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

35%6�� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
���ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

35%6� $ SVHXGR�UDQGRP ELQDU\ VHTXHQFH RI OHQJWK
��ï� LV SODFHG LQ WKH WULEXWDU\ SD\ORDG

$=(52V $OO ]HURV DUH SODFHG LQ WKH SD\ORDG

$21(V $OO RQHV DUH SODFHG LQ WKH SD\ORDG

8:25G $ XVHU�GHILQHG SDWWHUQ LV SODFHG LQ WKH SD\ORDG

81.1RZQ 8QNQRZQ SDWWHUQ

),;('B�B� � ELW LQ � �$GG�'URS 7HVW 2SWLRQ 2QO\�

$8',2 ���� +] DXGLR WRQH ���N RQO\�

1RQH

1RQH

6HW� 6(16(�'$7$�7(/(&20�75,%87$5<�3$77(51 35%6��

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�3$77(51"

5HVSRQVH� 35%6��

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G

7KLV FRPPDQG VHWV RU TXHULHV WKH XVHU�GHILQHG SDWWHUQ WKDW LV SODFHG LQ WKH

WULEXWDU\ SD\ORDG�

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G �WULE XVHU SDWWHUQ!

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G"

�WULE XVHU SDWWHUQ! �KH[DGHFLPDO� 'HVFULSWLRQ

$Q\ �� ��� RU �� ELW KH[DGHFLPDO QXPEHU LQ WKH
UDQJH �+�� WR �+))))))

5HSHDWLQJ SDWWHUQ LV SODFHG LQ WKH WULEXWDU\
SD\ORDG �GHIDXOW  �+���

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ PXVW EH VHW WR 8:25G IRU WKLV

FRPPDQG WR DSSO\� 8VH WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�

8:25G�/(1JWK FRPPDQG WR VHW WKH OHQJWK RI WKH UHSHDWLQJ SDWWHUQ�

1RQH

6HW� 6(16(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25' �+$$����

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25'"

5HVSRQVH� �+$$����

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1JWK

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1*WK

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPEHU RI E\WHV RI WKH XVHU�GHILQHG SDWWHUQ

WKDW DUH UHSHDWHG LQ WKH WULEXWDU\ SD\ORDG�

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�/(1*WK �WULE XVHU

SDWWHUQ OHQJWK!

�WULE XVHU SDWWHUQ OHQJWK! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR � 1XPEHU RI E\WHV RI XVHU�GHILQHG SDWWHUQ WKDW
DUH UHSHDWHG LQ WKH WULEXWDU\ SD\ORDG
�GHIDXOW  ��

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ PXVW EH VHW WR 8:25G IRU WKLV

FRPPDQG WR DSSO\� 8VH WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�

8:25G FRPPDQG WR VHW WKH UHSHDWLQJ SDWWHUQ�

1RQH

6HW� 6(16(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25'�/(1*7+ �

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�3$77(51�8:25'�/(1*7+"

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\�32,1WHU"

7KLV TXHU\ UHWXUQV WKH FXUUHQW WULEXWDU\ SRLQWHU YDOXH�

6(16H�'$7$�7(/HFRP�75,%XWDU\�32,1WHU"

�WULE SRLQWHU! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ���� 7ULEXWDU\ SRLQWHU YDOXH IRU 78$6<1& PDSSLQJ
�GHIDXOW  ���� LOOHJDO ! ����
7ULEXWDU\ SRLQWHU YDOXH IRU 78� PDSSLQJ
�GHIDXOW  ���� LOOHJDO ! ����

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�32,17(5"

5HVSRQVH� ��

1RQH

6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWXV RI WKH UHFHLYHG WULEXWDU\ VLJQDO� 7KH UHWXUQHG VWDWXV

LV QRW DQ DFFXPXODWHG VWDWXV� WKH UHVSRQVH UHIOHFWV RQO\ WKH VWDWXV RI WKH WULEXWDU\

VLJQDO DW WKH WLPH WKH TXHU\ LV VHQW�

6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV"

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�GHFLPDO YDOXH!
�15��QXPHULF� ELW GHILQLWLRQ

� � ,1387��,1387� /26

� � ,1387��,1387� /2)

� � 8QXVHG

� � 8QXVHG

�� � 78 /23

�� � 78 $,6

�� � � 0E�V� �� 0E�V� ��� 0E�V
$,6

��� � � 0E�V� �� 0E�V� ��� 0E�V
5$,

��� � )UDPH HUURU

��� � � 0E�V� �� 0E�V� ��� 0E�V
HUURU

���� �� 78 )(5)

���� �� 78 SRLQWHU DGMXVWPHQW

���� �� 78 1')

���� �� 3DWWHUQ ORFN

����� �� 1RW XVHG

����� �� 78 /20

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�67$786"

5HVSRQVH� ��

6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�'$7$"

7KLV TXHU\ UHWXUQV WKH YDOXH LQ WKH VSHFLILHG 78� RU 78�� SDWK RYHUKHDG E\WH�

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�'$7$" �E\WH QDPH!

�E\WH! �GLVFUHWH� 'HVFULSWLRQ

&� 6LJQDO ODEHO �78��

)� 8VHU FKDQQHO �78��

+� ,QGLFDWRU �78��

)� *URZWK E\WHV �78��

.� �78��

.� �78���

1� �78��

1� �78���

9� �78���

�YDOXH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ��� 7KH VHOHFWHG E\WH LV VHW WR WKLV YDOXH

8VH WKH 6(16H�'$7$�7(/HFRP�75,%XWDU\�&+$11HO FRPPDQG WR VSHFLI\

ZKLFK SDWK WUDFH WR TXHU\� ,1,7LDWH DQG 75,**HU�,00HGLDWH DIIHFW WKHVH E\WHV�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�329(5+($'�'$7$" 9�

5HVSRQVH� ���

,1,7LDWH

75,*JHU�,00HGLDWH

6\QWD[

3DUDPHWHUV

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H"

7KLV TXHU\ UHWXUQV WKH FXUUHQW WULEXWDU\ SDWK WUDFH VWULQJ WKDW UHSHDWV LQ WKH -�

E\WH� IRU 78� PDSSLQJ� DQG WKH -� E\WH� IRU 78�� PDSSLQJ� DV D �� FKDUDFWHU

UHSHDWLQJ VHTXHQFH� 7KH UHVSRQVH LV FUHDWHG LQ WKH IROORZLQJ ZD\� WKH ILUVW

FKDUDFWHU DIWHU D QXOO LV UHDG DV WKH ILUVW E\WH DQG LV IROORZHG E\ �� -��-� E\WHV

IURP FRQVHFXWLYH IUDPHV�

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H"

�SDWK WUDFH! �VWULQJ� 'HVFULSWLRQ

$ �� FKDUDFWHU VWULQJ 7KH FXUUHQW WULEXWDU\ SDWK WUDFH VWULQJ

7KH 6(16H�'$7$�7(/HFRP�&+$1QHO FRPPDQG VSHFLILHV ZKLFK SDWK WUDFH WR

TXHU\�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�75,%87$5<�329(5+($'�75$&("

5HVSRQVH� �7(. &76����

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�'$7$"
,1,7LDWH
75,*JHU�,00HGLDWH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�)250$7

7KLV FRPPDQG VHWV WKH W\SH RI -� VWULQJ IRU $8ï1 -� WUDFH VWULQJV�

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�)250$7 �IRUPDW!

IRUPDW GHVFULSWLRQ

/21* �� -� E\WH WUDFH

6+257 �� -� E\WH WUDFH

1RQH

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�)250$7 /21*

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�)250$7

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�0,6PDWFK

7KLV FRPPDQG VHWV WKH VWDWH RI PLVPDWFK UHSRUWLQJ IRU $8ï1 -� WUDFH VWULQJV�

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�0,6PDWFK �VWDWH!

IRUPDW GHVFULSWLRQ

21 6HWV WKH VWDWH RI UHSRUWLQJ -� WUDFH PLVPDWFK

2)) 7XUQV RII WKH VWDWH RI UHSRUWLQJ RI -� WUDFH
PLVPDWFK

1RQH

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�0,6PDWFK 2))

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�0,6PDWFK

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�9$/XH ´VWULQJµ

7KLV FRPPDQG VHWV WKH VWULQJ WR EH FKHFNHG IRU PLVPDWFK DV -� WUDFH LQIR�

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�9$/XH bVWULQJ�

VWULQJ GHVFULSWLRQ

�� E\WH VWULQJ 7KLV LV WKH VWULQJ WR EH FKHFNHG IRU PLVPDWFK
DV -� WUDFH

1RQH

6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H�9$/XH ´-�VWULQJµ

6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�9$/XH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HQVH�'$7$�7(/HFRP�75,%XWDU\�3$</RDG

7KLV FRPPDQG VSHFLILHV WKH WULEXWDU\ SD\ORDG UDWH� 7KLV UDWH FDQ EH GLIIHUHQW
IURP WKH UHFHLYH RU GHPDSSLQJ UDWH� LQ ZKLFK FDVH LW VHWV WKH WKH ILQDO DQDO\LV
UDWH� 75,% �WKH GHIDXOW� ZLOO VHW WKH SD\ORDG UDWH WR WKH GHPDSSLQJ RU UHFHLYH
UDWH� ZKLFKHYHU LV DSSURSULDWH�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�3$</RDG �SD\ORDG UDWH!

6HQVH�'$7$�7(/HFRP�75,%XWDU\�3$</RDG"

�SD\ORDG UDWH! �GLVFUHWH� 'HVFULSWLRQ

75,% GHIDXOW ï 3'+ UHFHLYH RU GHPDSSLQJ UDWH

0��� ��� 0E�V

0�� �� 0E�V EDVH WUDQVPLW UDWH

0�� �� 0E�V EDVH WUDQVPLW UDWH

0� � 0E�V EDVH WUDQVPLW UDWH

0� � 0E�V EDVH WUDQVPLW UDWH

.�� 1 [ ��N EDVH WUDQVPLW UDWH

7KH SD\ORDG UDWH PXVW EH OHVV WKDQ RU HTXDO WR WKH UHFHLYH UDWH�

1RQH

6HW� 6HQVH�'$7$�7(/(&20�75,%87$5<�3$</RDG 0��
4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�3$</RDG"

5HVSRQVH� 0��

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$<ORDG
6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;�
6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;�
6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���08/7,SOLHU

7KLV FRPPDQG VHWV WKH QXPEHU RI FRQWLJXRXV ��N WLPHVORWV IRUPLQJ DQ 1[��N
SD\ORDG� 7R VHW XS D VLQJOH DFWLYH ��N FKDQQHO� WKH YDOXH VKRXOG EH ��

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���08/7,SOLHU �PXOWLSOLHU!

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���08/7,SOLHU"

�PXOWLSOHU! 9DOLG ZKHQ

����� &$6 HQDEOHG

����� 1R &$6

$OORZDEOH UDQJH RQ � 0E�V IUDPLQJ� )RU 3&0�� RU 3&0�� &5& �ZLWK &$6��
UDQJH LV �ï��� )RU 3&0�� RU 3&0�� &5& �ZLWKRXW &$6�� UDQJH LV �ï���

1RQH

6HW� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���08/7LSOLHU" ��
4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���08/7LSOLHU"

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���08/7LSOLHU
6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���7,0(VORW

7KLV FRPPDQG VHWV WKH VWDUWLQJ WLPHVORW IRU DQ 1[��N SD\ORDG� 7KLV FRPPDQGV
VHWV WKH DFWLYH WLPHVORW LI WKH FXUUHQW FRQILJXUDWLRQ LV ��N�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���WLPHVORW �VWDUWLQJ WLPHVORW!

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���WLPHVORW"

�VWDUWLQJ WLPHVORW! 'HVFULSWLRQ

����� 6WDUWLQJ WLPHVORW PXVW EH ORZ HQRXJK WR DOORZ
1 FRQWLJXRXV WLPHVORWV �76�� H[FHSWHG�

�� LV LQYDOLG LI &$6 HQDEOHG

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

1RQH

6HW� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���7,0(VORW" ��
4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���7,0(VORW"

5HVSRQVH� ��

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���7,0(VORW
6(16H�'$7$�7(/HFRP�75,%XWDU\�.���08/7LSOLHU

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27

7KLV FRPPDQG VHOHFWV D WLPHVORW IRU PRQLWRULQJ WKH &KDQQHO $VVRFLDWHG
6LJQDOLQJ RU VSHDNHU GDWD�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27"

�VORW! 'HVFULSWLRQ

����� 6ORW FDQ EH DQ\ YDOLG WLPHVORW LQ WKH � 0%�V
VLJQDO

1RQH

1RQH

6HW� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���&6/27

4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���&6/27"

5HVSRQVH� &XUUHQW &$6 GDWD WLPHVORW

6285FH�'$7$�7(/HFRP�75,%XWDU\�.���&6/27

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���&$6

7KLV TXHU\ UHWXUQV WKH UHFHLYHG &KDQQHO $VVRFLDWHG 6LJQDOLQJ GDWD YDOXH LQ WKH
VHOHFWHG WLPHVORW� 7KH UHVSRQVH ZLOO VKRZ DV D ELQDU\ YDOXH LQ WKH IRUP �%DEFG
ZKHUH DEFG DUH WKH &$6 ELW YDOXHV�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���&$6"

�YDOXH! 'HVFULSWLRQ

1RQH

1RQH

4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���FDV"

5HVSRQVH� &$6 GDWD YDOXH IRU VHOHFWHG WLPHVORW

6(16H�'$7$�7(/HFRP�75,%XWDU\�.���&$6

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���63($NHU

7KLV FRPPDQG VHWV WKH RXWSXW YROXPH IRU WKH VSHDNHU RQ WKH VHOHFWHG WLPHVORW�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���63($NHU �YROXPH!

6HQVH�'$7$�7(/HFRP�75,%XWDU\�.���63($NHU"

�YROXPH! GLVFUHWH 'HVFULSWLRQ

2)) TXLHW� QR YROXPH

/2: ORZ YROXPH

0(' 6RPHZKDW ORXGHU WKDQ ORZ

+,*+ /28'

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

6HW� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���63($NHU /2:

4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�.���63($NHU"

5HVSRQVH� /2:

1RQH

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO

7KLV FRPPDQG VHOHFWV DQ DFWLYH � 0E�V FKDQQHO IURP WKH � 0E�V GHPX[� 2WKHU

FKDQQHOV DUH LJQRUHG�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO �FKDQQHO!

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO"

�FKDQQHO! 'HVFULSWLRQ

&+$1�� &+$1�� &+$1�� &+$1� 6HOHFWV D VLQJOH DFWLYH FKDQQHO IURP WKH IRXU
SRVVLEOH � 0E�V FKDQQHOV GHPX[HG IURP �
0E�V� 2WKHU FKDQQHOV DUH QRW DQDO\]HG�

1RQH

1RQH

6HW� 6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO �

4XHU\� 6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO

6(16H�'$7$�7(/HFRP�75,EXWDU\�3$</RDG

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO

7KLV FRPPDQG VHOHFWV DQ DFWLYH � 0E�V FKDQQHO IURP WKH �� 0E�V GHPX[� 2WKHU

FKDQQHOV DUH LJQRUHG�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO �FKDQQHO!

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO"

�FKDQQHO! 'HVFULSWLRQ

&+$1�� &+$1�� &+$1�� &+$1� 6HOHFWV D VLQJOH DFWLYH FKDQQHO IURP WKH IRXU
SRVVLEOH � 0E�V FKDQQHOV GHPX[HG IURP ��
0E�V� 2WKHU FKDQQHOV DUH QRW DQDO\]HG�

1RQH

1RQH

6HW� 6HQVH�'$7$�7(/(&20�75,%87$5<�'08;��&+$1QHO �

4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�'08;��&+$1QHO"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�75,%XWDU\�'08;��&+$1QHO

6(16H�'$7$�7(/HFRP�75,EXWDU\�3$</RDG

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;���FKDQQHO

7KLV FRPPDQG VHOHFWV DQ DFWLYH �� 0E�V FKDQQHO IURP WKH ��� 0E�V GHPX[�

2WKHU FKDQQHOV DUH LJQRUHG�

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;���&+$1QHO �FKDQQHO!

6HQVH�'$7$�7(/HFRP�75,%XWDU\�'08;���&+$1QHO"

�FKDQQHO! 'HVFULSWLRQ

&+$1�� &+$1�� &+$1�� &+$1� 6HOHFWV D VLQJOH DFWLYH FKDQQH IURP WKH IRXU
SRVVLEOH �� 0E�V FKDQQHOV GHPX[HG IURP ���
0E�V� 2WKHU FKDQQHOV DUH QRW DQDO\]HG�

1RQH

1RQH

6HW� 6HQVH�'$7$�7(/(&20�75,%87$5<�'08;���&+$1QHO �

4XHU\� 6HQVH�'$7$�7(/(&20�75,%87$5<�'08;���&+$1QHO"

5HVSRQVH� �

6285FH�'$7$�7(/HFRP�75,%XWDU\�'08;���&+$1QHO

6(16H�'$7$�7(/HFRP�75,EXWDU\�3$</RDG

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\ 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW DFFHVV WULEXWDU\ HUURU�

DODUP� IDLOXUH� DQG SRLQWHU PHDVXUHPHQWV IRU FXUUHQW DQG SUHYLRXV WHVWV�

)LJXUHV �ï��� �ï��� DQG �ï�� VKRZ WKH KLHUDUFK\ WUHHV IRU WKLV &76 ���

VXEV\VWHP�

SENSe --> DATA --> TELecom  --MEASure --> TRIButary -->LAYER

-->ANALysis --> PATH
--> M2100 --> IN

--> OUT
--> G826
--> G821

--> ERRor --> ECOUnt --> error source *
--> eratio --> error source *
--> ESEConds --> error source *

--> SLIP --> LAS
--> LES
--> CONTrolled

--> JRATio

--> RTDElay  --> MEASure
 --> CALibrate

--> FREQuency

* error source
    BIT?
    FRAMe?
    CRC?
    CODE?
    EBIT?

��!67$7XV

��!2))6HW

�! $/$5P

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\ VXEV\VWHP �3'+�



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

'$7$

7(/HFRP

0($6XUH

6(16H

75,%XWDU\

$1$/\VLV

0����" *���"

HUURU VRXUFH �

HUURU VRXUFH �

(6(&RQGV"

3(6HFRQGV"

6(6HFRQGV"

36(6HFRQGV"

8$6HFRQGV"

38$6HFRQGV"

()6HFRQGV"

3()6HFRQGV"

,1"

HUURU VRXUFH �

287"

HUURU VRXUFH �

HUURU VRXUFH �

(&28QW"

(6(&RQGV"

3(6HFRQGV"

8$6HFRQGV"

38$6HFRQGV"

()6HFRQGV"

3()6HFRQGV"

6(6HFRQGV"

36(6HFRQGV"

'0,1XWHV"

3'0LQXWHV"

*���

HUURU VRXUFH �

HUURU VRXUFH �

(%/RFN

(6(&RQGV

6(6HFRQGV

%%(55RU

8$6HFRQGV

7;(6HFRQGV

7;6(6HFRQGV

7;8$6HFRQGV

381$6HFRQGV

3(6(&RQGV

36(6HFRQGV

3%%(55RU

38$6HFRQGV

37;(6HFRQGV

37;6(6HFRQGV

37;8$6HFRQGV

3381$6HFRQGV

&6(6

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV
VXEV\VWHP �3'+�



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

'$7$

7(/HFRP

0($6XUH

6(16H

$/$5P

/26LJQDO"

/2)UDPH"

$,6"

5$,"

/236"

75,%XWDU\

76��$,6

761$,6

/20)

)(0)$6

/2)UDPH

$,6

5$,

,GOH

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P VXEV\VWHPV
�3'+�

$ YDULHW\ RI WULEXWDU\ HUURU� DODUP� DQG IDLOXUH PHDVXUHPHQWV DUH UHSRUWHG WKURXJK

WKLV VXEV\VWHP� 7DEOH �ï�� VKRZV KRZ HUURU� DODUP� DQG IDLOXUH PHDVXUHPHQWV

DUH FDOFXODWHG� 7DEOHV �ï�� DQG �ï�� VKRZ KRZ WKH DQDO\VLV PHDVXUHPHQWV DUH

FDOFXODWHG� 7KHVH FDOFXODWLRQV DUH EDVHG RQ ,78ï7*���� VSHFLILFDWLRQV�

7DEOH �ï��� +RZ HUURU DQG DODUP PHDVXUHPHQWV DUH FDOFXODWHG

7\SH RI 0HDVXUHPHQW 0HWKRG RI &DOFXODWLRQ

(UURU FRXQW 1XPEHU RI ELW HUURUV WKDW ZHUH HUURUHG LQ WKH VLJQDO

%LW (UURU 5DWLR �%(5� 5DWLR RI HUURU FRXQW WR WKH WRWDO QXPEHU RI UHFHLYHG ELWV

(UURUHG VHFRQGV 1XPEHU RI VHFRQGV WKDW KDG DQ\ HUURU FRXQWV

$ODUPV 1XPEHU RI RQH�VHFRQG LQWHUYDOV WKDW FRQWDLQHG D VSHFLILF
DODUP VXFK DV /RVV RI 6LJQDO �/26� DQG /RVV RI )UDPH
�/2)�



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï��� +RZ DQDO\VLV PHDVXUHPHQWV DUH FDOFXODWHG

7\SH RI 0HDVXUHPHQW 0HWKRG RI &DOFXODWLRQ

(UURU FRXQW 1XPEHU RI ELW HUURUV QRW RFFXUULQJ GXULQJ SHULRGV RI
XQDYDLODELOLW\ �VHH 8QDYDLODEOH VHFRQGV�

(UURUHG VHFRQGV 7RWDO QXPEHU RI VHFRQGV WKDW KDG DQ\ HUURU FRXQW� GRHV QRW
LQFOXGH DQ\ SHULRG RI XQDYDLODELOLW\ �VHH 8QDYDLODEOH VHFRQGV�

'HJUDGHG PLQXWHV 1XPEHU RI PLQXWHV WKDW KDG D ELW HUURU UDWLR �%(5� LQ WKH UDQJH
�[��ï� WR �[��ï�� GHJUDGHG PLQXWHV GR QRW DFFXPXODWH GXULQJ
SHULRGV RI XQDYDLODELOLW\

6HYHUHO\ HUURUHG VHFRQGV 1XPEHU RI VHFRQGV ZLWK PRUH WKDQ 1 HUURUV �VHH 7DEOH �ï���

8QDYDLODEOH VHFRQGV 1XPEHU RI VHFRQGV WKDW WKH VLJQDO KDG WRR PDQ\ HUURUV WR EH
DYDLODEOH IRU XVH� XQDYDLODELOLW\ VWDUWV DW WKH RQVHW RI WHQ
FRQWLJXRXV VHYHUHO\ HUURUHG VHFRQGV

(UURU IUHH VHFRQGV 1XPEHU RI VHFRQGV WKDW FRQWDLQHG ]HUR HUURUV

7DEOH �ï��� 9DOXH RI 1 IRU 6HYHUHO\ (UURUHG 6HFRQGV DQDO\VLV PHDVXUHPHQWV
�3'+�

7ULEXWDU\ 5DWH 7\SH RI (UURU 1

� 0E�V %LW HUURU ! �(ï�

)UDPH HUURU ��

&5& HUURU ���

�� 0E�V %LW HUURU ! �(ï�

)UDPH HUURU ���

��� 0E�V %LW HUURU ! �(ï�

)UDPH HUURU ���

6RPH RI TXHULHV LQ WKLV VHFWLRQ KDYH WKHLU LQIRUPDWLRQ SUHVHQWHG LQ D ZD\ WKDW LV

GLIIHUHQW IURP TXHULHV LQ WKH UHVW RI WKH PDQXDO� 7KH V\QWD[ DQG H[DPSOHV DUH LQ

WDEOH IRUPDW� )LJXUH �ï�� VKRZV \RX KRZ WR UHDG WKH 6\QWD[ 7DEOHV LQ WKLV

VHFWLRQ� )ROORZ WKH VWHS QXPEHUV WR FUHDWH DQ\ TXHU\� 7DEOH �ï�� H[SODLQV WKH

WHUPV XVHG LQ WKH 6(16H�'$7$�7(/HFRP�0($6XUH 6\QWD[ 7DEOHV�



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HOHFW D

PHDVXUHPHQW

IURP WKH OHIW

FROXPQ

� 6WDUW ZLWK WKH V\QWD[ VWDWHPHQW OLVWHG XQGHU 6\QWD[�

� $GG RQH RI WKHVH

LWHPV WR WKH HQG
RI WKH V\QWD[
VWDWHPHQW�

� $GG D TXHVWLRQ PDUN RU RQH RI WKHVH LWHPV �UHPHPEHU

WR NHHS WKH FRORQ LQ IURQW RI WKLV LWHP��

� 7KH UHVSRQVH W\SH LV OLVWHG LQ WKH IRRWQRWH�

7DEOH ;ï;� 6\QWD[ 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU 4XHULHV

DOO HUURU FRXQWV

DOO ELW HUURU
UDWLRV

DOO HUURUHG VHFRQGV

"

ORJLF HUURUV

ORJLF HUURUV

ORJLF HUURUV

�%,7"

IUDPH HUURUV

IUDPH HUURUV

IUDPH HUURUV

�)5$0("

&5& HUURUV

&5& HUURUV

&5& HUURUV

�&5&"

SDULW\ HUURUV

SDULW\ HUURUV

SDULW\ HUURUV

�3$5,7<"

(5$7LR

(6(&RQGV

7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ

$OO HUURU FRXQWV DQG HUURUHG VHFRQGV UHWXUQ 15��QXPHULF UHVSRQVHV�

$OO ELW HUURU UDWLRV UHWXUQ 15��QXPHULF UHVSRQVHV�

(&28QW

� 7KH UHVSRQVH GHVFULSWLRQ IRU HDFK FRPELQDWLRQ

RI LWHPV LV OLVWHG LQ HDFK FHOO RI WKH WDEOH� ,I QR
TXHU\ H[LVWV IRU D SDUWLFXODU FRPELQDWLRQ RI
LWHPV� ´QR TXHU\µ LV OLVWHG LQ WKH FHOO�

)LJXUH �ï��� +RZ WR UHDG WKH V\QWD[ WDEOHV LQ WKH 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\ VXEV\VWHP VHFWLRQ

7DEOH �ï��� 7HUPV XVHG LQ WKH 6(16H�'$7$�
7(/HFRP�0($6XUH�75,%XWDU\ TXHULHV

7HUP 0HDQLQJ

%,7 3DWWHUQ ELW HUURU

)5$0( )UDPH ELW HUURU

&5& &5& HUURU

3$5,7< 3DULW\ HUURU

)LJXUH �ï�� VKRZV \RX KRZ WR UHDG WKH ([DPSOH 7DEOHV LQ WKLV VHFWLRQ�



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

$ W\SLFDO UHVSRQVH LV VKRZQ LQ WKH ULJKW
FROXPQ IRU HDFK H[DPSOH

6HOHFWHG H[DPSOHV RI TXHULHV
DUH VKRZQ LQ WKH OHIW FROXPQ

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(5525�(6(&21'6�&5&" �

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(5525�(5$7,2�)5$0(" ���(��

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(5525�(&2817�%,7" ���

4XHU\ 5HVSRQVH

7DEOH ;ï;� ([DPSOH 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�4XHULHV

)LJXUH �ï��� +RZ WR UHDG WKH H[DPSOH WDEOHV LQ WKH 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\ VXEV\VWHP VHFWLRQ

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�/$<(5

7KH DGGLWLRQ RI WKH GHPX[ FDSDELOLW\ FDQ GXSOLFDWH PHDVXUHPHQWV DW PXOWLSOH

OD\HUV LQ WKH GHPX[ SDWK� 5DWKHU WKDQ DGG D GLVFUHWH FRPPDQG IRU HDFK SRVVLEOH

PHDVXUHPHQW DW HDFK UDWH� WKH OD\HU FRPPDQG ZLOO VHOHFW D OD\HU IURP ZKLFK

PHDVXUHPHQW UHVXOWV ZLOO EH UHWXUQHG�

7KH GHIDXOW YDOXH ´7ULE· ZLOO UHWXUQ GDWD IRU WKH FXUUHQW� DFWLYH DQDO\VLV UDWH�

PDNLQJ LW WKH VDPH DV H[LVWLQJ UHPRWH FRPPDQGV IRU FRPSDWLELOLW\ SXUSRVHV�

7KH YDOXH VHW ZLWK WKLV FRPPDQG DIIHFWV WKH IROORZLQJ FRPPDQGV�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�0�����,1

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�/$<(5 �OD\HU!

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�/$<(5"

�OD\HU!GLVFUHWH GHVFULSWLRQ

75,% 'HPDS RU UHFHLYH UDWH �GHIDXOW� LI 3'+ GHPX[
LV LQDFWLYH� DQDO\VLV UDWH LI 3'+ GHPX[ LV
DFWLYH

0��� 6HW WKH FXUUHQW OD\HU WR ��� 0E�V

0�� 6HW WKH FXUUHQW OD\HU WR �� 0E�V

0� 6HW WKH FXUUHQW OD\HU WR � 0E�V

0� 6HW WKH FXUUHQW OD\HU WR � 0E�V

.�� 6HW WKH FXUUHQW OD\HU WR �� .E�V

6\QWD[

3DUDPHWHUV
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&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

1RQH

6HW� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�/$<(5 0���

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�/$<(5"

5HVSRQVH� 0���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�0�����,1

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�3$7+

)XWXUH )XQFWLRQ

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�3$7+ �SDWK W\SH!

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�3$7+"

�SDWK W\SH!GLVFUHWH GHVFULSWLRQ

81, 7; DQG 5; XQDYDLODEOH WLPHV GR QRW DIIHFW
HDFK RWKHU� QRU LV 3DWK XQDYDLODEOH WLPH
FDOFXODWHG�

%, 7; DQG 5; XQDYDLODEOH WLPHV LQWHUDFW DV
GHILQHG LQ *����� 3DWK XQDYDLODEOH WLPH LV
FDOFXODWHG DQG ZLOO EH XVHG LQ FDOFXODWLRQV
UHIHUHQFLQJ DYDLODEOH WLPH�

1RQH

1RQH

6HW� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�3$7+ 81,

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�3DWK"

5HVSRQVH� 81,

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�0�����,1 DQG
0����� 287 4XHULHV �3'+�

7KLV FRPPDQG UHWXUQV WKH FDOFXODWHG 0����� SDUDPHWHUV� 7KH YDOXHV UHWXUQHG

DUH DIIHFWHG E\ WKH 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�/$<(5

FRPPDQG� 0�����,1 UHWXUQV ,1ï6(59,&( DQDO\VLV UHVXOWV� 0�����287

UHWXUQV 287ï2)ï6(59,&( DQDO\VLV UHVXOWV� 0�����,1�0�� UHWXUQV ,1ï6(5�

9,&( DQDO\VLV UHVXOWV IRU �� 0ESV OLQH UDWH�

1RWH� 2XWïRIï6HUYLFH DQDO\VLV LQFOXGHV GDWD ELW HUURU DQDO\VLV RQ H[SHFWHG 35%6

SDWWHUQ� ,Qï6HUYLFH DQDO\VLV LQFOXGHV )UDPH HUURUV� FRGH YLRODWLRQV� DQG�RU &5&

HUURUV GHSHQGLQJ RQ WULEXWDU\ UDWH EHLQJ DQDO\]HG�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�0�����,1 �LWHP!

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�0�����287 �LWHP!"

�LWHP! GHVFULSWLRQ

" $OO 0���� LQïRU RXWïRIïVHUYLFH DQDO\VLV
UHVSRQVHV EHORZ

(6(&RQGV" (UURUHG 6HFRQGV

6(6HFRQGV" 6HYHUHO\ (UURUHG 6HFRQGV

8$6HFRQGV" 8QDYDLODEOH 6HFRQGV

()6HFRQGV" (UURUï)UHH6HFRQGV

7;(6HFRQGV" 7; HUURUHG VHFRQGV �IXWXUH�

7;6(6HFRQGV" 7; VHYHUHO\ HUURUHG VHFRQGV �IXWXUH�

7;8$6HFRQGV" 7; XQDYDLODEOH VHFRQGV �IXWXUH�

37+8DVHFRQGV" 3DWK XQDYDLODEOH VHFRQGV

3(6(&RQGV" (UURUHG 6HFRQGV UDWLR ���

36(6HFRQGV" 6HYHUHO\ (UURUHG 6HFRQGV UDWLR ���

38$6HFRQGV" 8QDYDLODEOH VHFRQGV UDWLR ���

3()6HFRQGV" (UURUïIUHHVHFRQGV UDWLR ���

37;(6HFRQGV" 7; HUURUHG VHFRQGV UDWLR ��� �IXWXUH�

37;6(6HFRQGV" 7; VHYHUHO\ HUURUHG VHFRQGV UDWLR ��� �IXWXUH�

37;8$6HFRQGV" 7; 8QDYDLODEOH VHFRQGV UDWLR ��� �IXWXUH�

337+8DVHFRQGV" 3DWK XQDYDLODEOH VHFRQGV UDWLR ���

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� +RZHYHU� LI D WHVW LV

FXUUHQWO\ UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV
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&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

PHDVXUHPHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX

FDQ VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

1RQH

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�

0�����,1�LWHP!"

5HVSRQVH�

7DEOH �ï��� ([DPSOH 7DEOH IRU
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV� 4XHULHV

4XHU\ 5HVSRQVH

6(16H�'$7$�7(/HFRP�75,%XWDU\�$1$/\VLV�0�����,1�
8$6HFRQGV

��

6(16H�'$7$�7(/HFRP�75,%XWDU\�$1$/\VLV�0�����,1�
36(6HFRQGV

���(ï�

6(16H�'$7$�7(/HFRP�75,%XWDU\�$1$/\VLV�*����'0,1XWHV ���

6(16H�'$7$�7(/HFRP�75,%XWDU\�$1$/\VLV�*����(%/RFN ��

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�P�����LQ

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�VOLS

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV
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6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*���

7KLV FRPPDQG UHWXUQV WKH FDOFXODWHG *���� SDUDPHWHUV� 7KH YDOXHV UHWXUQHG DUH

DIIHFWHG E\ WKH 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�/$<(5

FRPPDQG�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*��� �LWHP!

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*��� �LWHP!"

�FPGVSHF!SDUW RI FRPPDQG VWUXFWXUH GHVFULSWLRQ

(&28QW (UURU &RXQW

(6(&RQGV (UURUHG VHFRQGV

3(6HFRQGV 3HUFHQW HUURUHG VHFRQGV

8$6HFRQGV 8QDYDLODEOH VHFRQGV

38$6HFRQGV 3HUFHQW XQDYDLODEOH VHFRQGV

()6HFRQGV (UURU IUHH VHFRQGV

3()6HFRQGV 3HUFHQW HUURU IUHH VHFRQGV

6(6HFRQGV 6HYHUHO\ HUURUHG VHFRQGV

36(6HFRQGV 3HUFHQW VHYHUHO\ HUURUHG VHFRQGV

'0,1XWHV 'HJUDGHG PLQXWHV

3'0LQXWHV 3HUFHQW GHJUDGHG PLQXWHV

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� +RZHYHU� LI D WHVW LV

FXUUHQWO\ UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU

PHDVXUHPHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX

FDQ VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

1RQH

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*���

�LWHP!"

5HVSRQVH�

6\QWD[

3DUDPHWHUV
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6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����7+5(VKROG�0��6(6

7KLV FRPPDQG VHOHFWV WKH WKUHVKROG WR EH XVHG WR GHWHUPLQH D VHYHUHO\ HUURUHG

VHFRQG IRU WKH � 0ESV UHFHLYH OLQH UDWH�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0��6(6 �WKUHVKROG!

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0��6(6 "

�WKUHVKROG! GHVFULSWLRQ

7+5��� 6HWV WKH WKUHVKROG WR ��� EORFNV LQ DFFRUGDQFH

ZLWK *����

7+5��� 6HWV WKH WKUHVKROG WR ��� EORFNV LQ DFFRUGDQFH

ZLWK *����

1RQH

1RQH

6HW� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0��6(6 7+5���

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0��6(6"

5HVSRQVH� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0��6(6 7+5���

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����7+5(VKROG�0���6(6

7KLV FRPPDQG VHOHFWV WKH WKUHVKROG WR EH XVHG WR GHWHUPLQH D VHYHUHO\ HUURUHG

VHFRQG IRU WKH �� 0ESV UHFHLYH OLQH UDWH�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0���6(6 �WKUHVKROG!

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0���6(6 "

�WKUHVKROG! GHVFULSWLRQ

7+5��� 6HWV WKH WKUHVKROG WR ���� EORFNV LQ

DFFRUGDQFH ZLWK *����

7+5��� 6HWV WKH WKUHVKROG WR �� EORFNV LQ DFFRUGDQFH

ZLWK *����

1RQH

1RQH

6HW� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0���6(6 7+5���

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0���6(6"

5HVSRQVH� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$1$/\VLV�*����

7+5(VKROG�0���6(6 7+5���

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU 4XHULHV

7KHVH TXHULHV UHWXUQ WULEXWDU\ HUURU PHDVXUHPHQWV� :KHQ \RX XVH WKH KLJK�OHYHO
TXHULHV �IRU H[DPSOH� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU" RU
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�(&28QW"�� LW LV KHOSIXO
WR WXUQ WKH KHDGHUV RQ �6<67HP�+($'HUV 21� VR \RX FDQ LGHQWLI\ HDFK
UHVSRQVH YDOXH LQ WKH UHVSRQVH VWULQJ�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU"

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�>PHDVXUHPHQW@�>HUURU

VRXUFH@ �VHH 7DEOH �ï�� WR FRPSOHWH WKH TXHU\�

7DEOH �ï��� 6\QWD[ WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU TXHULHV �3'+�

6HOHFW D PHD�
VXUHPHQW IURP

7KHQ VHOHFW DQ HUURU VRXUFH IURP WKH WRS URZ
VXUHPHQW IURP
WKH OHIW FROXPQ " �%,7"� �)5$0("� �&5&"� �&2'(� �(%,7�

(&28QW DOO HUURU
FRXQWV

ORJLF HUURUV IUDPH HUURUV &5& HUURUV FRGH YLRODWLRQ
FRXQW

)DU HQG &5&�
(UU EORFN FRXQW

(5$7LR DOO ELW HUURU
UDWLRV

ORJLF HUURUV IUDPH HUURUV &5& HUURUV FRGH YLRODWLRQ
FRXQW

)DU HQG &5&�
(UU EORFN FRXQW

(6(&RQGV DOO HUURUHG
VHFRQGV

ORJLF HUURUV IUDPH HUURUV &5& HUURUV FRGH YLRODWLRQ
FRXQW

)DU HQG &5&�
(UU EORFN FRXQW

$OO HUURU FRXQWV DQG HUURUHG VHFRQGV UHWXUQ 15��QXPHULF UHVSRQVHV�

$OO ELW HUURU UDWLRV UHWXUQ 15��QXPHULF UHVSRQVHV�

� 7KH (6(&RQGV�%,7 HUURU VRXUFH UHSRUWV 0���� RXW�RI�VHUYLFH DQG *���� PHDVXUHPHQWV�

� 7KH )5$0( HUURU VRXUFH LV YDOLG RQO\ IRU 3'+ IUDPHG VLJQDOV�

� 7KH &5& DQG (%,7 HUURU VRXUFH LV YDOLG RQO\ IRU � 0E�V UDWH DQG 3&0��&5& RU 3&0��&5& IUDPLQJ

� &2'( HUURU VRXUFH LV YDOLG RQO\ IRU ������ 0E�V UDWH ZLWK $0, RU +'%� OLQH FRGLQJ

6HH 7DEOH �ï���

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� %XW� LI D WHVW LV FXUUHQWO\

UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU PHDVXUH�

PHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX FDQ

VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

'R QRW VHW 6(16H�'$7$�7(/HFRP�75,%XWDU\�3$</RDG�3$77HUQ WR

81.1RZQ LI \RX ZDQW WR XVH WKHVH TXHULHV�

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HH 7DEOH �ï���

7DEOH �ï��� ([DPSOH WDEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU TXHULHV

4XHU\ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(5525�(&2817�%,7" ���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�(&28QW�&2'(" 5HWXUQV WKH QXPEHU RI OLQH FRGH HUURU YLRODWLRQV
RQ WKH DFWLYH 3'+ VLJQDO� 7KLV FRPPDQG LV LQYDOLG
IRU ��� 0E�V�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�(&28QW�(',7" 5HWXUQV WKH QXPEHU RI IDUïHQG &5&� HUURUHG
EORFNV GHWHFWHG RQ WKH DFWLYH � 0E�V VLJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�(&28QW�0��)5$0( 7KLV TXHU\ UHWXUQV IUDPH HUURUV HFRXQW IRU 0�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(5525�(5$7,2�)5$0(" ���(��

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(5525�(6(&21'6�&5&" �

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�(6(&RQGV�&2'(" 5HWXUQV WKH QXPEHU RI VHFRQGV LQ ZKLFK OLQH FRGH
HUURU YLRODWLRQV ZHUH GHWHFWHG RQ WKH DFWLYH 3'+
LQSXW VLJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU�(6(&RQGV�(%,7" 5HWXUQV WKH QXPEHU RI VHFRQGV LQ ZKLFK IDUïHQG
&5&� HUURUHG EORFNV ZHUH GHWHFWHG RQ WKH DFWLYH
� 0E�V VLJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU��(&28QW!�
�(5$7LR!��(6(&FRQG!�0���)5$0("

5HWXUQV WKH 7+( (&28QW )5$0( HUURU� (5$7LR
)5$0( HUURU� RU (6(&RQGV )5$0( HUURUV IRU ��
0ESV OLQH UDWH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU��(&28QW!�
�(5$7LR!��(6(&FRQG!�0���3$5,7<"

5HWXUQV WKH 7+( (&28QW 3$5,7< HUURU� (5$7LR
3$5,7< HUURU� RU (6(&RQGV 3$5,7< HUURUV IRU ��
0ESV OLQH UDWH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU��(&28QW!�
�(5$7LR!��(6(&FRQG!�0���&3$5,7<"

5HWXUQV WKH 7+( (&28QW &ï3$5,7< HUURU�
(5$7LR &ï3$5,7< HUURU� RU (6(&RQGV
&ï3$5,7< HUURUV IRU �� 0ESV OLQH UDWH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�(55RU��(&28QW!�
�(5$7LR!��(6(&FRQG!�0���5(,"

5HWXUQV WKH 7+( (&28QW 5(, HUURU� (5$7LR 5(,
HUURU� RU (6(&RQGV 5(, HUURUV IRU �� 0ESV OLQH
UDWH

6(16H�'$7$�7(/HFRP�7(67�67$5W
6(16H�'$7$�7(/HFRP�7(67�6723
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$</RDG�3$77HUQ
6<67HP�+($'HUV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P 4XHULHV

7KHVH TXHULHV UHWXUQ WULEXWDU\ DODUP PHDVXUHPHQWV� :KHQ \RX XVH WKH
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P" TXHU\� LW LV KHOSIXO WR
WXUQ WKH KHDGHUV RQ �6<67HP�+($'HUV 21� VR \RX FDQ LGHQWLI\ HDFK UHVSRQVH
YDOXH LQ WKH UHVSRQVH VWULQJ� $/$5P�0�� �DODUP W\SH!VHWV DQG $/$5P�0��"
TXHULHV WKH DODUP W\SH IRU WKH �� 0ESV OLQH UDWH�

$OO YDOLG TXHULHV DUH OLVWHG LQ WKH 6\QWD[ FROXPQ RI 7DEOH �ï���

7DEOH �ï��� 6\QWD[ 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P 4XHULHV

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P" $OO WULEXWDU\ DODUP PHDVXUHPHQWV

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�/26LJQDO" 1XPEHU RI VHFRQGV RI WULEXWDU\ /RVV RI 6LJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�/2)UDPH" 1XPEHU RI VHFRQGV RI WULEXWDU\ /RVV RI )UDPH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�$,6" 1XPEHU RI VHFRQGV RI WULEXWDU\ $,6

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�5$," 1XPEHU RI VHFRQGV RI WULEXWDU\ 5$, �3'+ RQO\�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�/236" 1XPEHU RI VHFRQGV RI ORVV RI SDWWHUQ V\QF

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�76��$,6" (UURUHG VHFRQG FRXQW IRU $,6 LQ 76�� RI DQ 1[��
&$6ïHQDEOHG VLJQDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�,'/(" 1XPEHU RI LGOH VHFRQGV

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�/20)" (UURUHG VHFRQG FRXQW IRU /RVV RI 0XOWLIUDPH
�� 0E�V RU 1[��N 3&0�� RU 3&0�� &5&�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�)(0)$6" (UURUHG VHFRQG FRXQW IRU IDUïHQG /RVV RI
0XOWLIUDPH �� 0E�V RU 1[��N 3&0�� RU
3&0�� &5&�

$OO UHVSRQVHV DUH LQ 15��QXPHULF IRUPDW�

6HH WKH 5HVSRQVH FROXPQ RI 7DEOH �ï���

7KHVH PHDVXUHPHQW TXHULHV FDQ EH VHQW DW DQ\ WLPH� +RZHYHU� LI D WHVW LV

FXUUHQWO\ UXQQLQJ� WKH UHVSRQVHV WR WKH TXHULHV PLJKW QRW UHSUHVHQW WKH ILQDO HUURU

PHDVXUHPHQWV� $IWHU D WHVW KDV EHHQ VWRSSHG RU WKH WHVW GXUDWLRQ KDV H[SLUHG� \RX

FDQ VHQG WKHVH PHDVXUHPHQW TXHULHV DJDLQ WR JHW WKH ILQDO HUURU PHDVXUHPHQWV�

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HH 7DEOH �ï���

7DEOH �ï��� ([DPSOH 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P 4XHULHV

4XHU\ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�/26,*1$/" ��

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�$/$5P�$,6" ��

6(16H�'$7$�7(/HFRP�7(67�67$5W

6(16H�'$7$�7(/HFRP�7(67�6723

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$</RDG�3$77HUQ

6<67HP�+($'HUV

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3 4XHULHV

7KHVH TXHULHV UHWXUQ WULEXWDU\ DODUP PHDVXUHPHQWV� :KHQ \RX XVH WKH
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3" TXHU\� LW LV KHOSIXO WR WXUQ
WKH KHDGHUV RQ �6<67HP�+($'HUV 21� VR \RX FDQ LGHQWLI\ HDFK UHVSRQVH YDOXH
LQ WKH UHVSRQVH VWULQJ�

$OO YDOLG TXHULHV DUH OLVWHG LQ WKH 6\QWD[ FROXPQ RI WKH IROORZLQJ WDEOH�

7DEOH �ï��� 6\QWD[ 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6OLS 4XHULHV

6\QWD[ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3" 5HWXUQV DOO VOLS PHDVXUHPHQWV

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3�/$6" 5HWXUQV ODJJLQJ ELW VOLS �)$6 �ïELW ODWH� VHFRQGV
IRU WKH OD\HU VHOHFWHG

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3�/(6" 5HWXUQV /DJJLQJ ELW VOLS �)$6 �ïELW HDUO\� VHFRQGV
IRU WKH VHOHFWHG OD\HU

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3�&217UROOHG" 5HWXUQV FRQWUROOHG VOLS ��ïIUDPH� VHFRQGV IRU WKH
1[��N VLJQDO VHOHFWHG �IXWXUH�

$OO UHVSRQVHV DUH LQ 15��QXPHULF IRUPDW�

6HH WKH 5HVSRQVH FROXPQ RI WKH SUHYLRXV WDEOH�

/D\HU VHOHFWHG LQ WKH 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�OD\HU
FRPPDQG

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HH WKH IROORZLQJ WDEOH�

7DEOH �ï��� ([DPSOH 7DEOH IRU 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6OLS 4XHULHV

4XHU\ 5HVSRQVH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3�/$6" ��

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3�/(6" ��

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�6/,3�&217UROOHG" �

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�-5$7LR

7KLV FRPPDQG UHWXUQV WKH -XVWLILFDWLRQ 5DWLR �6WXII IUDPHV� 7[ IUDPHV� IRU WKH
FXUUHQW DFWLYH 3'+ DQDO\VLV UDWH� 7KLV FRPPDQG ZLOO EH LPSOHPHQWHG LQ WKH
IXWXUH�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�-5$7LR"

1RW DYDLODEOH ZKHQ URXQWïWULS GHOD\ EHLQJ PHDVXUHG�

1RQH

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�-5$7LR"

5HVSRQVH� -XVWLILFDWLRQ UDWLRQ DV D GHFLPDO

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�0($6XUH

7KLV FRPPDQG ZLOO EH LPSOHPHQWHG LQ WKH IXWXUH� 7KLV FRPPDQG LQLWLDWHV D
URXQG WULS GHOD\ WHVW LI QR WHVW LV LQ SURJUHVV� 7KH TXHU\ ZLOO UHWXUQ WKH PHDVXUHG
URXQG WULS LQ PV� RU DQ HUURU LQGLFDWLQJ WKDW PHDVXUHPHQW LV LQ SURJUHVV RU WKDW
WKH PHDVXUHPHQW IDLOHG WRR ORQJ WR PHDVXUH� 7KLV FRPPDQGV FDQQRW EH H[HFXWHG
ZKHQ PHDVXUHPHQWV DUH UXQQLQJ� ,W ZLOO FKDQJH WKH 35%6 SDWWHUQ WR �(��ï� DQG
GLVDEOH FDOFXDWLRQ RI UHFHLYHG FORFN RIIVHW�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�0($6XUH �DFWLRQ!
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�0($6XUH"

�DFWLRQ!GLVFUHWH 'HVFULSWLRQ

21 &KDQJHV WKH 35%6 SDWWHUQ WR �(��ï� DQG
VWDUWV WKH URXQG WULS GHOD\ PHDVXUHPHQW

2)) 5HVWRUHV WKH WHVW SDWWHUQ WR LWV SUHYLRXV YDOXH�
5RXQG WULS GHOD\ PHDVXUHPHQW LV GLVDEOHG�
&ORFN RIIVHW FDOFXODWLRQ UHVXPHG�

5HWXUQ 9DOXHV 'HVFULSWLRQ

21 5RXQG WULS GHOD\ PHDVXUHPHQW LV LQ SURJUHVV
DQG UHWXUQHG YDOXHV DUH YDOLG

2)) 5RXQG WULS GHOD\ PHDVXUHPHQW LV GLVDEOHG

:25.,1* 0HDVXUHPHQW LV LQ SURJUHVV� UHWXUQ YDOXHV DUH
QRW YDOLG

81.12:1 0HDVXUHPHQW LQ SURJUHVV� GHOD\ H[FHHGV
PHDVXUDEOH UDQJH

1RQH

1RQH

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�0($6XUH"

5HVSRQVH� 5RXQG WULS GHOD\ PHDVXUHPHQW VWDWXV�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�&$/,EUDWH

7KLV FRPPDQG ZLOO EH LPSOHPHQWHG LQ WKH IXWXUH� 7KLV FRPPDQG WDNHV WKH

FXUUHQW URXQG WULS GHOD\ DV D FDOLEUDWLRQ RIIVHW� DQG VXEVWUDFWV LW IURP VXEVHTXHQW

URXQG WULS GHOD\ FDOFXODWLRQV� $ FDOLEUDWLRQ YDOXH PD\ DOVR EH VHW ZLWK WKLV

FRPPDQG� 5RXQG WULS GHOD\ PHDVXUHPHQW PXVW EH LQ SURJUHVV IRU WKLV FRPPDQG

WR ZRUN�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�&$/,EUDWH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�&$/LEUDWH"

�YDOXH!ORQJ LQWHJHU 'HVFULSWLRQ

���� 6HWV WKH FDOLEUDWLRQ YDOXH LQ PLFURVHFRQGV

1RQH

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�0($6XUH"

5HVSRQVH� 5RXQG WULS GHOD\ PHDVXUHPHQW VWDWXV�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\"

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�0($6XUH"

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�)5(4XHQF\

7KH FORFN IUHTXHQF\ RIIVHW LQ SSP IURP QRPLQDO UDWH RI WKH 3'+ SD\ORDG LV

DYDLODEOH ZKHQ URXQG WULS GHOD\ LV QRW EHLQJ FDOFXODWHG�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�)5(4XHQF\"

1RW DYDLODEOH ZKHQ URXQWïWULS GHOD\ EHLQJ PHDVXUHG�

1RQH

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\��)5(4XHQF\"

5HVSRQVH� &ORFN IUHTXHQF\ RIIVHW LQ SSP RI LQFRPLQJ GLUHFW RU GHPXOWLSOH[HG

3'+ VWUHDPV

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�2))VHW

7KLV FRPPDQG VHWV WKH YDOXH RI WKH GHOD\ RIIVHW SDUDPHWHU XVHG LQ UHODWLYH

URXQGïWULS GHOD\ PHDVXUHPHQWV�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�2))VHW �YDOXH!

YDOXH 'HVFULSWLRQ

'HFLPDO QXPEHU � WR ����

1RQH

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�2))6HW �

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�2))VHW�(1$EOH

7KLV FRPPDQG HQDEOHV WKH YDOXH RI WKH GHOD\ RIIVHW SDUDPHWHU XVHG LQ UHODWLYH

URXQGïWULS GHOD\ PHDVXUHPHQWV�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�2))VHW�(1$EOH

�VWDWH!

VWDWH 'HVFULSWLRQ

21 7KH URXQGïWULS GHOD\ YDOXH LV H[SUHVVHG
UHODWLYH WR WKH GHOD\ RIIVHW YDOXH�

2)) 7KH URXQGïWULS GHOD\ YDOXH UHSUHVHQWV DQ
DEVROXWH GHOD\

0HDQLQJIXO RQO\ ZKHQ URXQGïWULS GHOD\ PHDVXUHPHQWV DUH HQDEOHG�

4XHU\� 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�2))6HW�

(1$EOH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�67$7XV"

7KLV FRPPDQG TXHULHV WKH VWDWXV RI WKH GHOD\ RIIVHW SDUDPHWHU XVHG LQ UHODWLYH

URXQGïWULS GHOD\ PHDVXUHPHQWV�

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\�67$7XV"

VWDWH 'HVFULSWLRQ

2)) 7KH WHVW XQLW LV QRW PHDVXULQJ URXQGïWULS
GHOD\�

:$,7 7KH WHVW XQLW LV PDNLQJ LWV ILUVW URXQGïWULS GHOD\
PHDVXUHPHQW DIWHU GHOD\ PHDVXUHPHQW ZDV
HQDEOHG� DQG GRHV QRW \HW KDYH YDOLG GDWD�

,19$/,' 7KH UHVXOW RI WKH PRVW UHFHQW URXQGïWULS GHOD\
PHDVXUHPHQW ZDV EH\RQG WKH UDQJH WKH WHVW
XQLW FDQ PHDVXUH�

9$/,' 7KH URXQGïWULS GHOD\ QXPEHU UHSUHVHWQV WKH
UHVXOW RI D YDOLG PHDVXUHPHQW�

WKH WUDQVPLWWHG DQG UHFHLYHG 3'+ SD\ORDGV PXVW EH VHW WR WKH VDPH UDWH�

6(16H�'$7$�7(/HFRP�0($VXUH�75,%XWDU\�57'(OD\�67$7XV"

$OO 6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�57'(OD\ FRPPDQGV�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�-,7WHU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO WKH MLWWHU DQG

ZDQGHU PHDVXUHPHQWV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV &76 ���

VXEV\VWHP�

7(/HFRP

-,7WHU

02'( 6285&H &/2&N

6(16H

'$7$

5$7(

),/7HU

)5(4XHQF\

7<3( +,*+EDQG )8//EDQG

+3$6V

7+5(VKROG

5$7( '(/7D

&85UHQW &85UHQW

5$1*(

32,1WHU

7+5(VKROG

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�-,7WHU VXEV\VWHP



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU�ZDQGHU JHQHUDWLRQ PRGH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( �MLWWHU PRGH!

6(16H�'$7$�7(/HFRP�-,7WHU�02'("

�MLWWHU PRGH! �GLVFUHWH� 'HVFULSWLRQ

373HDN 0HDVXUH SHDN�WR�SHDN MLWWHU �GHIDXOW�

506 0HDVXUH 506 MLWWHU

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU PRGH WR 373HDN �GHIDXOW��

1RQH

6HW� 6(16(�'$7$�7(/(&20�-,77(5�02'( 506

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�02'("

5HVSRQVH� 373($.

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�-,7WHU�6285FH

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU PHDVXUHPHQW VRXUFH�

6(16H�'$7$�7(/HFRP�-,7WHU�6285FH �MLWWHU VRXUFH!

6(16H�'$7$�7(/HFRP�-,7WHU�6285FH"

�MLWWHU VRXUFH! �GLVFUHWH� 'HVFULSWLRQ

/,1( 0HDVXUH MLWWHU RQ UHFHLYH OLQH VLJQDO �GHIDXOW�

&/2&N 0HDVXUH MLWWHU RQ WKH FORFN

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU VRXUFH WR /,1( �GHIDXOW��

1RQH

6HW� 6(16H�'$7$�7(/(&20�-,77(5�6285&( /,1(

4XHU\� 6(16H�'$7$�7(/(&20�-,77(5�6285&("

5HVSRQVH� &/2&.

1RQH

6(16H�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU RU ZDQGHU UHFHLYH FORFN UDWH�

6(16H�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7( �FORFN UDWH!

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�FORFN UDWH! �GLVFUHWH� 'HVFULSWLRQ

0�� �� 0E�V UDWH

0��� ��� 0E�V UDWH

0��� ��� 0E�V UDWH

0� � 0E�V UDWH �GHIDXOW�

0�� �� 0E�V UDWH

0�� �� 0E�V UDWH

0��� ��� 0E�V UDWH

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH FORFN UDWH WR 0�� �GHIDXOW��

1RQH

6HW� 6(16H�'$7$�7(/(&20�-,77(5�&/2&.�5$7( 0�

4XHU\� 6(16H�'$7$�7(/(&20�-,77(5�&/2&.�5$7("

5HVSRQVH� 0���

1RQH

6(16H�'$7$�7(/HFRP�-,7WHU�5$1*H

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU PHDVXUHPHQW DPSOLWXGH UDQJH� 7KH
HQWHUHG YDOXH LV WKH PD[LPXP 8, WKDW FDQ EH PHDVXUHG ZLWKLQ WKH UDQJH�

6(16H�'$7$�7(/HFRP�-,7WHU�5$1*H �MLWWHU UDQJH!

6(16H�'$7$�7(/HFRP�-,7WHU�5$1*H"

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

�MLWWHU UDQJH! �GLVFUHWH� 'HVFULSWLRQ

1250DO 1RUPDO UDQJH �ï� 8, �GHIDXOW�

(;7(1GHG ([WHQGHG UDQJH �ï�� RU �ï��� 8,� 7KH LQVWUXPHQW VHOHFWV UDQJH
EDVHG RQ MLWWHU VRXUFH UDWH�
1 � +] WR �� +] WKH PD[LPXP DPSOLWXGH LV ���
1 �� +] WR ��� +] WKH PD[LPXP DPSOLWXGH GURSV OLQHDUO\

IURP ��� WR ��
1 ��� +] WR WKH ILOWHU FXWRII WKH PD[LPXP DPSOLWXGH VWD\V DW ��

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH MLWWHU UDQJH WR 1250DO �GHIDXOW��

1RQH

6HW� 6(16(�'$7$�7(/(&20�-,77(5�5$1*( 1250$/

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�5$1*("

5HVSRQVH� (;7(1'('

1RQH

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�7<3(

7KLV FRPPDQG VHWV RU TXHULHV WKH LQSXW VLJQDO MLWWHU ILOWHU�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�7<3( �MLWWHU ILOWHU!

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�7<3("

�MLWWHU ILOWHU! �GLVFUHWH� 'HVFULSWLRQ

:,'(EDQG ,QSXW ILOWHU �GHIDXOW�

+,*+%DQG ,QSXW ILOWHU

)8//EDQG 7HNWURQL[�GHILQHG LQSXW ILOWHU

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

7KH IUHTXHQF\ UDQJH IRU HDFK ILOWHU W\SH LV GHILQHG E\ WKH VWDQGDUGV� )UHTXHQF\
UDQJHV DOVR YDU\ GHSHQGLQJ RQ WKH FORFN UDWH�


567 VHWV WKH MLWWHU ILOWHU W\SH WR :,'(EDQG �GHIDXOW��

1RQH

6HW� 6(16(�'$7$�7(/(&20�-,77(5�),/7(5�7<3( +,*+%$1'

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�),/7(5�7<3("

5HVSRQVH� +,*+%$1'

1RQH

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�+,*+%DQG

7KLV FRPPDQG VHWV RU TXHULHV WKH KLJKEDQG MLWWHU ILOWHU PDVN�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�+,*+%DQG �VHOHFW 4!

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�+,*+%DQG"

�VHOHFW 4! �GLVFUHWH� 'HVFULSWLRQ

67$1'DUG 6WDQGDUGV�GHILQHG PDVN �YDOLG IRU DOO EXW �0%�
GHIDXOW IRU DOO EXW �0%�

/2:4 /2:4 PDVN �YDOLG IRU �0%� GHIDXOW IRU �0%�

+,*+4 +,*+4 PDVN �YDOLG IRU �0%�

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV VHOHFW 4 WR 67$1'DUG�

���� ´6HWWLQJV FRQIOLFWµ
LI WKH HQWHUHG YDOXH LV LQFRUUHFW IRU WKH FXUUHQW UHFHLYH UDWH�

6HW� 6(16(�'$7$�7(/(&20�-,77(5�),/7(5�+,*+%$1' /2:4

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�),/7(5�+,*+%$1'"

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

5HVSRQVH� 67$1'$5'

121(

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�)8//EDQG�+3$6V

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH IXOOEDQG ILOWHU·V KLJK�SDVV ILOWHU UDQJH�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�)8//EDQG�+3$6V �IXOOEDQG KSDVV!

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�)8//EDQG�+3$6V"

�IXOOEDQG KSDVV! �GLVFUHWH� 'HVFULSWLRQ

8B� ��� +] �GHIDXOW�

8� � +]

8�� �� +]

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV IXOOEDQG KSDVV WR 8B� �GHIDXOW��

1RQH

6HW� 6(16(�'$7$�7(/(&20�-,77(5�),/7(5�)8//%$1'�+3$66 8�

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�),/7(5�)8//%$1'�+3$66"

5HVSRQVH� 8�

1RQH

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�-,7WHU�7+5(VKROG

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU KLW WKUHVKROG YDOXH�

6(16H�'$7$�7(/HFRP�-,7WHU�7+5(VKROG �MLWWHU WKUHVKROG!

6(16H�'$7$�7(/HFRP�-,7WHU�7+5(VKROG"

�MLWWHU WKUHVKROG! �15��QXPHULF� 'HVFULSWLRQ

����� 7KUHVKROG KLW� LQ 8, �GHIDXOW LV �����

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU WKUHVKROG WR ���� �GHIDXOW��

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�-,77(5�7+5(6+2/' ����

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�7+5(6+2/'"

5HVSRQVH� ����

1RQH

6(16H�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\�5$7(�&85UHQW"

7KLV TXHU\ UHWXUQV WKH UHFHLYH UDWH IUHTXHQF\� 7KLV VWDWXV LV DOZD\V DYDLODEOH�

6(16H�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\�5$7(�&85UHQW"

�IUHTXHQF\ UDWH! �15��QXPHULF� 'HVFULSWLRQ

�ïa��� 0+] 5HFHLYH UDWH IUHTXHQF\� LQ +]

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�)5(48(1&<�5$7(�&855(17"

5HVSRQVH� �������(��

1RQH

6(16H�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\�'(/7D�&85UHQW"

7KLV TXHU\ UHWXUQV WKH GLIIHUHQFH EHWZHHQ WKH UHFHLYH UDWH DQG DQ LGHDO IUHTXHQF\�
7KLV VWDWXV LV DOZD\V DYDLODEOH�

6(16H�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\�'(/7D�&85UHQW"

�IUHTXHQF\ '(/7$! �15��QXPHULF� 'HVFULSWLRQ

ï����� WR ����� 'HOWD IUHTXHQF\ LQ SSP� 5HVROXWLRQ LV
���� SSP�

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�)5(48(1&<�'(/7$�&855(17"

5HVSRQVH� �����

1RQH

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�-,7WHU�32,1WHU�7+5(VKROG

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU KLW WKUHVKROG YDOXH� 7KLV YDOXH LV WKH
DEVROXWH DOORZDEOH IUHTXHQF\ GULIW UDWH� $ SRLQWHU KLW VHFRQG HYHQW LV UHFRUGHG LI
WKH SRVLWLYH RU QHJDWLYH IUHTXHQF\ GULIW UDWH H[FHHGV WKH SRLQWHU WKUHVKROG YDOXH
GXULQJ D RQH VHFRQG SHULRG�

6(16H�'$7$�7(/HFRP�-,7WHU�32,1WHU�7+5(VKROG �MLWWHU WKUHVKROG!

6(16H�'$7$�7(/HFRP�-,7WHU�32,1WHU�7+5(VKROG"

�MLWWHU WKUHVKROG! �15��QXPHULF� 'HVFULSWLRQ

���� 3RLQWHU WKUHVKROG LQ SSP�VHF �GHIDXOW LV ���

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU WKUHVKROG WR �� �GHIDXOW��

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�-,77(5�32,17(5�7+5(6+2/' ���

4XHU\� 6(16(�'$7$�7(/(&20�-,77(5�32,17(5�7+5(6+2/'"

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�32,1WHU�+6(&RQGV"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH 6(16H�'$7$�7(/(FRP�0($6XUH�-,7WHU VXVEV\VWHP
FRPPDQGV DQG TXHULHV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV &76 ���
VXEV\VWHP�

7(/HFRP

0($6XUH

67$7XV 373HDN

6(16H

'$7$

'(/7D

3($.

326,7,9(

-,7WHU

&85UHQW 0$;LPXP

&85UHQW 0$;LPXP

1(*$7,9(

&85UHQW 0$;LPXP

506

&85UHQW 0$;LPXP

+6(&RQGV 81/6HFRQGV

&85UHQW 0$;LPXP

32,1WHU

+6(&RQGV

)5(4XHQF\

'(/7D

0,1LPXP

'(/7D

'5,)W

&85UHQW" 0$;LPXP"

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU VXEV\VWHP



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWXV RI MLWWHU WHVW PHDVXUHPHQWV�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�67$7XV"

�MLW VWDW! �GLVFUHWH� 'HVFULSWLRQ

9$/,' 0HDVXUHPHQWV YDOLG

81/2FNHG 0HDVXUHPHQWV LQYDOLG GXH WR ORVV RI VLJQDO
ORFN RU RXW�RI�UDQJH MLWWHU PHDVXUHPHQW

:$,7 0HDVXUHPHQWV QRW YDOLG EHFDXVH KDUGZDUH LV
LQLWLDOL]LQJ

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�67$786"

5HVSRQVH� 9$/,'

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�373HDN�&85UHQW"

7KLV TXHU\ UHWXUQV WKH MLWWHU SHDN�WR�SHDN DPSOLWXGH� :KHQ D WHVW LV UXQQLQJ� WKLV

FRPPDQG UHWXUQV WKH FXUUHQW SHDN�WR�SHDN MLWWHU DPSOLWXGH RI WKH UXQQLQJ WHVW�

:KHQ D WHVW LV QRW UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH ODVW�PHDVXUHG SHDN�WR�SHDN

MLWWHU DPSOLWXGH�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�373HDN�&85UHQW"

�MLWWHU SWS! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� -LWWHU SHDN�WR�SHDN DPSOLWXGH LQ 8,

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 373

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�373($.�&855(17"

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�373HDN�0$;LPXP"

7KLV TXHU\ UHWXUQV WKH PD[LPXP SHDN�WR�SHDN MLWWHU DPSOLWXGH VLQFH WKH

EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�373HDN�0$;LPXP"

�MLWWHU SWS PD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 0D[LPXP MLWWHU SHDN�WR�SHDN DPSOLWXGH LQ 8,

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 373

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�373($.�0$;,080"

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�326,7,9(�&85UHQW"

7KLV TXHU\ UHWXUQV WKH MLWWHU SRVLWLYH SHDN DPSOLWXGH� :KHQ D WHVW LV UXQQLQJ� WKLV

FRPPDQG UHWXUQV WKH FXUUHQW MLWWHU SRVLWLYH SHDN DPSOLWXGH RI WKH UXQQLQJ WHVW�

:KHQ D WHVW LV QRW UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH ODVW�PHDVXUHG MLWWHU SRVLWLYH

SHDN DPSOLWXGH�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�326,7,9(�&85UHQW"

�MLWWHU SPD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� -LWWHU SRVLWLYH SHDN DPSOLWXGH LQ 8,

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 373

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�3($.�326,7,9(�

&85UHQW"

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�326,7,9(�0$;LPXP"

7KLV TXHU\ UHWXUQV WKH MLWWHU PD[LPXP SRVLWLYH SHDN DPSOLWXGH VLQFH WKH

EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�326,7,9(�0$;LPXP"

�MLWWHU SSPD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 0D[LPXP MLWWHU SRVLWLYH SHDN DPSOLWXGH LQ 8,

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 373

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�3($.�326,7,9(�

0$;,080"

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�1(*$7,9(�&85UHQW"

7KLV TXHU\ UHWXUQV WKH MLWWHU QHJDWLYH SHDN DPSOLWXGH� :KHQ D WHVW LV UXQQLQJ� WKLV

FRPPDQG UHWXUQV WKH FXUUHQW MLWWHU QHJDWLYH SHDN DPSOLWXGH RI WKH UXQQLQJ WHVW�

:KHQ D WHVW LV QRW UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH ODVW�PHDVXUHG MLWWHU

QHJDWLYH SHDN DPSOLWXGH�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�1(*$7,9(�&85UHQW"

�MLWWHU SPD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� -LWWHU QHJDWLYH SHDN DPSOLWXGH LQ 8,

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 373

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�3($.�1(*$7,9(�

&85UHQW"

5HVSRQVH� ����

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�1(*$7,9(�0$;LPXP"

7KLV TXHU\ UHWXUQV WKH MLWWHU PD[LPXP QHJDWLYH SHDN DPSOLWXGH VLQFH WKH

EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�3($.�1(*$7,9(�0$;LPXP"

�MLWWHU SQPD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 0D[LPXP MLWWHU QHJDWLYH SHDN DPSOLWXGH LQ 8,

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 373

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�3($.�1(*$7,9(�

0$;,080"

5HVSRQVH� ����

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�506�&85UHQW"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH MLWWHU 506 YDOXH� :KHQ D WHVW LV UXQQLQJ� WKLV FRPPDQG

UHWXUQV WKH FXUUHQW MLWWHU 506 YDOXH RI WKH UXQQLQJ WHVW� :KHQ D WHVW LV QRW

UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH ODVW�PHDVXUHG MLWWHU 506 YDOXH�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�506�&85UHQW"

�MLWWHU UPV! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� -LWWHU 506 YDOXH LQ 8,

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 506

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�506�&855(17"

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�506�0$;LPXP"

7KLV TXHU\ UHWXUQV WKH MLWWHU PD[LPXP MLWWHU 506 VLQFH WKH EHJLQQLQJ RI WKH

FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�506�0$;LPXP"

�MLWWHU UPV PD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 0D[LPXP MLWWHU 506 LQ 8,

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( PXVW EH VHW WR 506

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�506�0$;,080"

5HVSRQVH� ���

6(16H�'$7$�7(/HFRP�-,7WHU�02'(

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�+6(&RQGV"

7KLV TXHU\ UHWXUQV WKH QXPEHU RI MLWWHU KLW VHFRQGV VLQFH WKH EHJLQQLQJ RI WKH WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�+6(&RQGV"

�MLWWHU KVHFV! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR QXPEHU RI VHFRQGV
LQ WKH WHVW

1XPEHU RI MLWWHU KLW VHFRQGV

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�+6(&21'6"

5HVSRQVH� �

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�81/6HFRQGV"

7KLV TXHU\ UHWXUQV WKH QXPEHU RI MLWWHU XQORFN VHFRQGV VLQFH WKH EHJLQQLQJ RI WKH

WHVW� 7KLV LV WKH QXPEHU RI VHFRQGV WKDW MLWWHU FRXOG QRW EH PHDVXUHG EHFDXVH WKH

MLWWHU VLJQDO ZDV RXW RI PHDVXUHPHQW UDQJH�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�81/6HFRQGV"

�MLWWHU XQOV! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR QXPEHU RI VHFRQGV
LQ WKH WHVW

1XPEHU RI MLWWHU XQORFN VHFRQGV

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�81/6(&21'6"

5HVSRQVH� �

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�32,1WHU�+6(&RQGV"

7KLV TXHU\ UHWXUQV WKH QXPEHU RI MLWWHU SRLQWHU KLW VHFRQGV VLQFH WKH EHJLQQLQJ RI

WKH WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�32,1WHU�+6(&RQGV"

�MLWWHU HYV! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR WKH QXPEHU RI
VHFRQGV LQ WKH WHVW

1XPEHU RI MLWWHU SRLQWHU KLW VHFRQGV

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

3'+ PDSSLQJ PXVW EH VHOHFWHG�

'RHV QRW DSSO\ ZKHQ WKH MLWWHU VRXUFH LV VHW WR FORFN� ��� ���� RU ��� P% UDWHV�

8VH 6(16H�'$7$�7(/HFRP�-,7WHU�32,1WHU�7+5(VKROG WR VHW WKH KLW VHFRQG

WKUHVKROG�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�32,17(5�+6(&21'6"

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�-,7WHU�32,1WHU�7+5(VKROG

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�'5,)W�&85UHQW"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH YLGHR�UHODWHG MLWWHU IUHTXHQF\ GULIW UDWH� :KHQ D WHVW LV

UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH FXUUHQW MLWWHU IUHTXHQF\ GULIW UDWH YDOXH RI WKH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

UXQQLQJ WHVW� :KHQ D WHVW LV QRW UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH ODVW�PHDVXUHG

MLWWHU IUHTXHQF\ GULIW UDWH YDOXH�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�'5,)W�&85UHQW"

�MLWWHU GULIW! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR
�����

9LGHR�UHODWHG MLWWHU IUHTXHQF\ GULIW UDWH� LQ
SSP�VHF

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�'5,)7�

&855(17"

5HVSRQVH� ����

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�'5,)W�0$;LPXP"

7KLV TXHU\ UHWXUQV WKH PD[LPXP YLGHR�UHODWHG MLWWHU IUHTXHQF\ GULIW VLQFH WKH

EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�'5,)W�0$;LPXP"

�MLWWHU GULIWPD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR
�����

0D[LPXP YLGHR�UHODWHG MLWWHU IUHTXHQF\ GULIW
UDWH� LQ SSP�VHF

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�'5,)7

�0$;,080"

5HVSRQVH� ����

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�&85UHQW"

7KLV TXHU\ UHWXUQV WKH MLWWHU VRXUFH �OLQH RU FORFN� UHFHLYH�UDWH IUHTXHQF\� :KHQ D
WHVW LV UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH FXUUHQW UHFHLYH�UDWH IUHTXHQF\ RI WKH
UXQQLQJ WHVW� :KHQ D WHVW LV QRW UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH ODVW�PHDVXUHG
UHFHLYH�UDWH IUHTXHQF\�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�&85UHQW"

�MLWWHU UFY! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � +] WR
��� 0+]

&XUUHQW MLWWHU UHFHLYH IUHTXHQF\ LQ +]

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�&855(17"

5HVSRQVH� ���������(��

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�&85UHQW�'(/7D"

7KLV TXHU\ UHWXUQV WKH GHOWD RI WKH FXUUHQW IUHTXHQF\ IURP WKH LGHDO IUHTXHQF\�
:KHQ D WHVW LV UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH FXUUHQW UHFHLYH�UDWH IUHTXHQF\
GHOWD RI WKH UXQQLQJ WHVW� :KHQ D WHVW LV QRW UXQQLQJ� WKLV FRPPDQG UHWXUQV WKH
ODVW�PHDVXUHG UHFHLYH�UDWH GHOWD IUHTXHQF\�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�&85UHQW�'(/7D"

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�MLWWHU UFY! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI ï�����
WR �����

'HOWD RI WKH FXUUHQW IUHTXHQF\ LQ SSP�
5HVROXWLRQ LV ���� SSP

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�

&855(17�'(/7$"

5HVSRQVH� �����

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0$;LPXP"

7KLV TXHU\ UHWXUQV WKH PD[LPXP MLWWHU VRXUFH �OLQH RU FORFN� UHFHLYH�UDWH
IUHTXHQF\ VLQFH WKH EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0$;LPXP"

�-LW UHFIUHT PD[! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � +] WR
��� 0+]

0D[LPXP UHFHLYH UDWH IUHTXHQF\ LQ +]

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�

0$;,080"

5HVSRQVH� ������(��

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0$;LPXP�'(/7D"

7KLV TXHU\ UHWXUQV WKH PD[LPXP MLWWHU VRXUFH �OLQH RU FORFN� UHFHLYH�UDWH
IUHTXHQF\ GHOWD VLQFH WKH EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0$;LPXP�'(/7D"

�IUHT PD[ GHOWD! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI ï��� WR
���

0D[LPXP UHFHLYH UDWH IUHTXHQF\ GHOWD LQ SSP

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�

0$;,080�'(/7$"

5HVSRQVH� ����

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0,1LPXP"

7KLV TXHU\ UHWXUQV WKH PLQLPXP MLWWHU VRXUFH �OLQH RU FORFN� UHFHLYH�UDWH
IUHTXHQF\ VLQFH WKH EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0LQLPXP"

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�MLWWHU IUHT PLQ! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � +] WR
��� 0+]

0LQLPXP UHFHLYH UDWH IUHTXHQF\ LQ +]

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�

0,1,080"

5HVSRQVH� ���������(��

1RQH

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0,1LPXP�'(/7D"

7KLV TXHU\ UHWXUQV WKH PLQLPXP MLWWHU VRXUFH �OLQH RU FORFN� UHFHLYH�UDWH
IUHTXHQF\ GHOWD VLQFH WKH EHJLQQLQJ RI WKH FXUUHQW WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�)5(4XHQF\�0,1LPXP�'(/7D"

�PLQ IUHT GHOWD! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI ï�����
WR �����

0LQLPXP UHFHLYH UDWH IUHTXHQF\ GHOWD LQ SSP

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�-,77(5�)5(48(1&<�

0,1,080�'(/7$"

5HVSRQVH� ����

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO WKH MLWWHU DQG
ZDQGHU PHDVXUHPHQWV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV &76 ���
VXEV\VWHP�

7(/HFRP

-,7WHU

7<3( 67$7XV

6(16H

'$7$

72/HUDQFH

'$7$,1)2UPDWLRQ 0$6. )5(4XHQF\ 0(7+RG

/(1*WK

75$16)HU

0($6XUH 7+5(VKROG 6$03OHV

7(67

67$5W (1' '$7$ 67$1GDUG

$//'DWD

,1)2UPDWLRQ 0$6. )5(4XHQF\

67$5W (1'

6$03OHV '$7$

/(1*WK

$//'DWD

287387

'85DWLRQ ,1)2UPDWLRQ +,*+EDQG

'$7$

:,'(EDQG

'$7$

32,1WHU

,1)2UPDWLRQ 6(4XHQFH

7<3(

+,*+EDQG

'$7$

:,'(EDQG

'$7$

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�7(67�-,7WHU VXEV\VWHP



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7<3(

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV D SUH�GHILQHG MLWWHU FRPSOLDQFH WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7<3( �MLWWHU WHVW!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7<3("

�MLWWHU WHVW! �GLVFUHWH� 'HVFULSWLRQ

72/HUDQFH 0D[LPXP WROHUDEOH MLWWHU WHVW

75$16)HU 7UDQVIHU MLWWHU OLQH�WR�OLQH WHVW RU
MLWWHU V\QFKURQL]DWLRQ VRXUFH�WR�OLQH WHVW

287387 2XWSXW MLWWHU WHVW �GHIDXOW�

32,1WHU 3RLQWHU MLWWHU WHVW

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU WHVW WR 287387 �GHIDXOW��

1RQH

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�7<3( 287387

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�7<3("

5HVSRQVH� 75$16)(5

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�67$7XV"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH FXUUHQW MLWWHU FRPSOLDQFH WHVW VWDWXV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�67$7XV"

�MLWWHU VWDW! �GLVFUHWH� 'HVFULSWLRQ

6723 -LWWHU WHVW LV QRW UXQQLQJ

581 -LWWHU WHVW LV UXQQLQJ

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�67$786"

5HVSRQVH� 6723

6(16H�'$7$�7(/HFRP�7(67�67$5W

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�,1)2UPDWLRQ"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV MLWWHU WROHUDQFH WHVW VHWWLQJV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�,1)2UPDWLRQ��LQIR!"

�LQIR! �GLVFUHWH� 'HVFULSWLRQ

6285FH 5HVXOWV VRXUFH

7,0( 7HVW VWDUW WLPH

'$7( 7HVW VWDUW GDWH

7;5DWH 7UDQVPLWWHG VLJQDO UDWH

5;5DWH 5HFHLYHG VLJQDO UDWH

�FRQWLQXHG RQ QH[W SDJH�

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�LQIR! �GLVFUHWH� 'HVFULSWLRQ

7;0DVN 7UDQVPLWWHG VLJQDO PDVN

)5(46WDUW 0DVN VWDUW IUHTXHQF\

)5(4(QG 0DVN HQG IUHTXHQF\

6$03OHV 0D[LPXP QXPEHU RI VDPSOHV LQ PDVN

6285FH 'HVFULSWLRQ

121( 5HVXOWV QRW DYDLODEOH

0(0RU\ 5HVXOWV UHDG IURP LQVWUXPHQW PHPRU\

',6. 5HVXOWV UHDG IURP GLVN

7,0( 'HVFULSWLRQ

++�00�66 7HVW VWDUW WLPH �KU� PLQ� VHF�

'$7( 'HVFULSWLRQ

<<�00�'' 7HVW VWDUW GDWH �\U� PR� GD\�

7;5DWH 'HVFULSWLRQ

0�� �� 0E�V �670���

0��� ��� 0E�V �670���

0��� ��� 0E�V �670���

0� � 0E�V

0�� �� 0E�V

0��� ��� 0E�V

5;5DWH 'HVFULSWLRQ

0�� �� 0E�V �670���

0��� ��� 0E�V �670���

0��� ��� 0E�V �670���

0� � 0E�V

0�� �� 0E�V

0��� ��� 0E�V

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7;0DVN 'HVFULSWLRQ

*5��� *5���� 6WDQGDUG PDVN �YDOLG IRU �� 0E�V�

*��� *���� 6WDQGDUG PDVN
�YDOLG IRU ��� DQG ��� 0E�V�

7<3($ *���� 7\SH $ HTXLSPHQW PDVN
�YDOLG IRU ��� DQG ��� 0E�V�

7<3(% *���� 7\SH % HTXLSPHQW PDVN
�YDOLG IRU ��� DQG ��� 0E�V�

/2:4 *���� /RZ 4 PDVN �YDOLG IRU � 0E�V�

+,*+4 *���� +LJK 4 PDVN �YDOLG IRU � 0E�V�

*��� *���� 6WDQGDUG PDVN
�YDOLG IRU �� DQG ��� 0E�V�

)5(46WDUW 'HVFULSWLRQ

)ORDWLQJ SRLQW YDOXH LQ +] )UHTXHQF\ VWDUW

)5(4(QG 'HVFULSWLRQ

)ORDWLQJ SRLQW YDOXH LQ +] )UHTXHQF\ HQG

6$03OHV 'HVFULSWLRQ

,QWHJHU YDOXH 0D[LPXP QXPEHU RI VDPSOHV

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�

,1)250$7,21�5;5$7("

5HVSRQVH� 0���

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0$6.

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU WROHUDQFH WHVW PDVN�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0$6. �MLWWHU PDVN!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0$6."

�MLWWHU PDVN! �GLVFUHWH� 'HVFULSWLRQ

*5��� *5���� 6WDQGDUG PDVN
�YDOLG IRU �� 0E�V� GHIDXOW IRU �� 0E�V�

*��� *���� 6WDQGDUG PDVN
�YDOLG IRU ��� DQG ��� 0E�V�

7<3($ *���� 7\SH $ HTXLSPHQW PDVN
�YDOLG IRU ��� DQG ��� 0E�V�
GHIDXOW IRU ��� DQG ��� 0E�V�

7<3(% *���� 7\SH % HTXLSPHQW PDVN
�YDOLG IRU ���� DQG ��� 0E�V�

/2:4 *���� /RZ 4 PDVN
�YDOLG IRU � 0E�V� GHIDXOW IRU � 0E�V�

+,*+4 *���� +LJK 4 PDVN
�YDOLG IRU � 0E�V�

*��� *���� 6WDQGDUG PDVN
�YDOLG IRU �� DQG ��� 0E�V�
GHIDXOW IRU �� DQG ��� 0E�V�

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH MLWWHU PDVN WR GHIDXOW�

���� ´6HWWLQJV FRQIOLFWµ

LI WKH YDOXH HQWHUHG LV QRW YDOLG IRU WKH FXUUHQW UHFHLYH UDWH�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�0$6. 7<3($

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�0$6."

5HVSRQVH� 7<3($

6(16H�'$7$�7(/HFRP�7(67�-,7WHU

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�67$5W

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU WROHUDQFH WHVW VWDUW IUHTXHQF\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�67$5W

�WRO IUHT VWDUW!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�67$5W"

�WRO IUHT VWDUW! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ UDQJH IURP � WR WKH
HQG IUHTXHQF\

6WDUW IUHTXHQF\ LQ +]


567 VHWV WKH WROHUDQFH IUHTXHQF\ VWDUW SRLQW WR ��� P+] �GHIDXOW��

9DOXH PXVW EH OHVV WKDQ HQG IUHTXHQF\�

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(

�)5(48(1&<�67$57 ������

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(

�)5(48(1&<�67$57"

5HVSRQVH� ������

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�(1'

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�(1'

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU WROHUDQFH WHVW HQG IUHTXHQF\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�(1'

�WRO IUHT HQG!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�(1'"

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�WRO IUHT HQG! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ UDQJH RI JUHDWHU WKDQ
VWDUW IUHTXHQF\ WR � 0+]

(QG IUHTXHQF\ LQ +]

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH WROHUDQFH HQG IUHTXHQF\ WR ���� +] �GHIDXOW��

9DOXH PXVW EH JUHDWHU WKDQ VWDUWLQJ IUHTXHQF\�

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(

�)5(48(1&<�(1' ��������

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�)5(48(1&<�(1'"

5HVSRQVH� ��������

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�67$5W

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0(7+RG

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU WROHUDQFH FRPSOLDQFH WHVW HUURU FULWHULD

PHWKRG�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7ROHUDQFH�0(7+RG �WHVW PHWKRG!
6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7ROHUDQFH�0(7+RG"

�WHVW PHWKRG! �GLVFUHWH� 'HVFULSWLRQ

216(7B(55 2QVHW RI (UURUV PHWKRG �GHIDXOW�

%(5 %(5 PHWKRG

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(
�0(7+2' 216(7B(55

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�0(7+2'"

5HVSRQVH� %(5

1RQH

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0($6XUH

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VWDUWV RU VWRSV WKH %(5 PHDVXUHPHQW WKUHVKROG� :KHQ WKH

LQVWUXPHQW UHFHLYHV D VWRS FRPPDQG� LW XVHV WKH ODVW PHDVXUHG YDOXH DV WKH

WKUHVKROG IRU WKH MLWWHU WROHUDQFH FDOFXODWLRQV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7ROHUDQFH�0($6XUH �PHDV FWUO!
6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7ROHUDQFH�0($6XUH"

�PHDV FWUO! �GLVFUHWH� 'HVFULSWLRQ

67$57 6WDUW %(5 PHDVXUHPHQW

6723 6WRS DQG UHFRUG %(5 PHDVXUHPHQW

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

<RX FDQ RQO\ XVH WKLV FRPPDQG LI WKH MLWWHU WROHUDQFH HUURU FULWHULD LV VHW WR %(5�

1RQH

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�0($685( 67$57

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�0($685("

5HVSRQVH� 6723

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0(7+RG

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�7+5(VKROG�'$7$"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH ODVW PHDVXUHG %(5 YDOXH WR XVH DV WKH WKUHVKROG IRU WKH

MLWWHU WROHUDQFH %(5 FRPSOLDQFH WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�7+5(VKROG�'$7$"

�%(5 YDOXH! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI ���(ï�
WR ���(ï�� RU ]HUR

/DVW PHDVXUHG %(5 YDOXH� $ ]HUR PHDQV WKDW
QR %(5 YDOXH ZDV PHDVXUHG �WKH -,7WHU�72/�
HUDQFH�0($6XUH WHVW ZDV QRW UXQ RU QRW
VWRSSHG�

7KLV TXHU\ RQO\ DSSOLHV LI WKH MLWWHU WROHUDQFH HUURU FULWHULD LV VHW WR %(5�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�

7+5(6+2/'�'$7$"

5HVSRQVH� ����(��

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0(7+RG
6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0($6XUH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�7+5(VKROG�67$1GDUG"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH UHFRPPHQGHG %(5 YDOXH �IURP ������ WR XVH DV WKH
WKUHVKROG IRU WKH MLWWHU WROHUDQFH %(5 FRPSOLDQFH WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�7+5(VKROG�67$1GDUG"

�%(5 VWG! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH DSSUR[LPDWH
UDQJH RI ���(ï� WR ���(ï�

5HFRPPHQGHG %(5 YDOXH

7KLV TXHU\ RQO\ DSSOLHV LI WKH MLWWHU WROHUDQFH HUURU FULWHULD LV VHW WR %(5�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�7+5(6+2/'�

67$1'$5'"

5HVSRQVH� ����(��

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0(7+RG

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�6$03OHV

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPEHU RI VDPSOHV� LQFOXGLQJ WKH FRUQHU
IUHTXHQFLHV IRU WKH MLWWHU WROHUDQFH WHVW PDVN�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7ROHUDQFH�6$03OHV �WRO VDPSOHV!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7ROHUDQFH�6$03OHV"

�WRO VDPSOHV! �15��QXPHULF� 'HVFULSWLRQ

$Q LQWHJHU LQ WKH UDQJH RI � WR �� 1XPEHU RI VDPSOHV LQFOXGLQJ FRUQHU
IUHTXHQFLHV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WROHUDQFH VDPSOHV WR � �GHIDXOW��

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�6$03/(6 �

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�6$03/(6"

5HVSRQVH� ��

1RQH

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�'$7$�/(1*WK"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH DFWXDO QXPEHU RI PHDVXUHPHQW VDPSOHV LQ WKH MLWWHU
WROHUDQFH WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�'$7$�/(1*WK"

�GDWD OHQJWK! �GLVFUHWH� 'HVFULSWLRQ

$Q LQWHJHU LQ WKH UDQJH RI � WR �� 1XPEHU RI VDPSOHV LQ WKH MLWWHU WROHUDQFH WHVW�
$ ]HUR PHDQV WKDW WKH LQVWUXPHQW DFTXLUHG QR
GDWD RU GLG QRW UXQ WKH -,7WHU�72/HUDQFH WHVW�

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�'$7$�/(1*7+"

5HVSRQVH� �

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�'$7$"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH VWDWXV �IUHTXHQF\� DPSOLWXGH� DQG PDVN YDOXHV� RI WKH
VSHFLILHG MLWWHU WROHUDQFH WHVW VDPSOH� 7KH UHVSRQVH LV D FRPPD�VHSDUDWHG OLVW RI
YDOXHV� LQ WKH RUGHU OLVWHG LQ WKH UHVSRQVH WDEOH�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�'$7$" �1!

�1! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR �� 'DWD VDPSOH QXPEHU

�IUHT! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI �� P+]
WR � 0+]

6DPSOH MLWWHU IUHTXHQF\ LQ +]

�DPSOLWXGH! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� &RPSXWHG MLWWHU WROHUDQFH� LQ 8,� IRU IUHTXHQF\
�IUHT!

�PDVN! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 0DVN YDOXH� LQ 8,� IRU IUHTXHQF\ �IUHT!

�GDWD VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

121( 0HDVXUHPHQW GDWD HPSW\

9$/,' 0HDVXUHPHQW GDWD PHHWV PDVN VSHFLILFDWLRQV

)$,/XUH 0HDVXUHPHQW GDWD IDLOV PDVN VSHFLILFDWLRQV

81/2FNHG 0HDVXUHPHQW LQYDOLG GXH WR ORVV RI VLJQDO
�/26�� MLWWHU RYHU UDQJH� RU SDWWHUQ ORVV

1RQH

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�'$7$" �

5HVSRQVH� �� ������ ����� ����� 9$/,'

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�'$7$�/(1*WK"

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�$//'DWD"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH FRPSOHWH VWDWXV �IUHTXHQF\� DPSOLWXGH� DQG PDVN YDOXHV�
RI WKH MLWWHU WROHUDQFH WHVW� 7KH UHVSRQVH LV D FRPPD�VHSDUDWHG OLVW RI YDOXHV� LQ
WKH RUGHU OLVWHG LQ WKH UHVSRQVH WDEOH�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�$//'DWD"

�1!�GDWDïSRLQWV! 'HVFULSWLRQ

�[��IUHT!
�[��DPSO!
�[��PDVN!
�[��VWDWXV!
���
�[Q�IUHT!
�[Q�DPSO!
�[Q�PDVN!
�[Q�VWDWXV!

-LWWHU IUHTXHQF\ �+]� RI SRLQW �
-LWWHU DPSOLWXGH �8,� RI SRLQW �
0DVN DPSOLWXGH �8,� RI SRLQW �
'DWD VWDWXV RI SRLQW �
���
-LWWHU IUHTXHQF\ �+]� RI SRLQW Q
-LWWHU DPSOLWXGH �8,� RI SRLQW Q
0DVN DPSOLWXGH �8,� RI SRLQW Q
'DWD VWDWXV RI SRLQW Q

:KHUH Q LV WKH QXPEHU RI SRLQWV UHWXUQHG E\ WKH 6(16H�'$7$�7(/HFRP�7(67�-,7WHU
�72/HUDQFH�'$7$�/(1*WK" FRPPDQG

�IUHT! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI
��� P+= WR � 0+]

6DPSOH IUHTXHQF\ LQ +]

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

�DPSOLWXGH! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� &RPSXWHG MLWWHU WROHUDQFH� LQ 8,� IRU IUHTXHQF\
�IUHT!

�PDVN! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 0DVN YDOXH� LQ 8,� IRU IUHTXHQF\ �IUHT!

�GDWD VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

121( 1R PHDVXUHPHQW GDWD

9$/,' 0HDVXUHPHQW GDWD PHHWV PDVN VSHFLILFDWLRQV

)$,/XUH 0HDVXUHPHQW GDWD IDLOV PDVN VSHFLILFDWLRQV

81/2FNHG 0HDVXUHPHQW LQYDOLG GXH WR ORVV RI VLJQDO
�/26�� MLWWHU RYHU UDQJH� RU SDWWHUQ ORVV

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�72/(5$1&(�$//'$7$"

5HVSRQVH� �����������9$/,'�������������9$/,'����(�����������9$/Ü

,'����(�������������2�5

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�'$7$�/(1*WK"

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�,1)2UPDWLRQ"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV MLWWHU WUDQVIHU WHVW VHWWLQJV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�,1)2UPDWLRQ��LQIR!"

�LQIR! �GLVFUHWH� 'HVFULSWLRQ

6285FH 5HVXOWV VRXUFH

7,0( 7HVW VWDUW WLPH

'$7( 7HVW VWDUW GDWH

7;6RXUFH 7UDQVPLWWHG VLJQDO VRXUFH

7;5DWH 7UDQVPLWWHG VLJQDO UDWH

5;5DWH 7UDQVPLWWHG VLJQDO UDWH

7;0DVN 7UDQVPLW VLJQDO PDVN

)5(46WDUW 6WDUW IUHTXHQF\

)5(4(QG (QG IUHTXHQF\

6$03OHV 1XPEHU RI VDPSOH SRLQWV

6285FH 'HVFULSWLRQ

121( 5HVXOWV QRW DYDLODEOH

0(0RU\ 5HVXOWV UHDG IURP LQVWUXPHQW PHPRU\

',6. 5HVXOWV UHDG IURP GLVN

7,0( 'HVFULSWLRQ

++�00�66 7HVW VWDUW WLPH �KU� PLQ� VHF�

'$7( 'HVFULSWLRQ

<<�00�'' 7HVW VWDUW GDWH �\U� PR� GD\�

7;6RXUFH 'HVFULSWLRQ

/,1( 7UDQVPLW MLWWHU VRXUFH LV OLQH

&/2&. 7UDQVPLW MLWWHU VRXUFH LV FORFN

6\QWD[

3DUDPHWHUV

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7;5DWH 'HVFULSWLRQ

0�� �� 0E�V �670���

0��� ��� 0E�V �670���

0��� ��� 0E�V �670���

0� � 0E�V

0�� �� 0E�V

0��� ��� 0E�V

5;5DWH 'HVFULSWLRQ

0�� �� 0E�V �670���

0��� ��� 0E�V �670���

0��� ��� 0E�V �670���

0� � 0E�V

0�� �� 0E�V

0��� ��� 0E�V

7;0DVN 'HVFULSWLRQ

*5��� *5���� 6WDQGDUG PDVN �YDOLG IRU �� 0E�V�

7<3($ *���� 7\SH $ HTXLSPHQW PDVN
�YDOLG IRU ��� DQG ��� 0E�V�

7<3(% *���� 7\SH % HTXLSPHQW PDVN
�YDOLG IRU ��� DQG ��� 0E�V�

*��� *���� 6WDQGDUG PDVN �YDOLG IRU � 0E�V�

*��� *���� 6WDQGDUG PDVN �YDOLG IRU �� 0E�V�

81'()LQHG 8QGHILQHG 6WDQGDUG PDVN �YDOLG IRU ��� 0E�V�

)5(46WDUW 'HVFULSWLRQ

)ORDWLQJ SRLQW YDOXH LQ +] )UHTXHQF\ VWDUW

)5(4(QG 'HVFULSWLRQ

)ORDWLQJ SRLQW YDOXH LQ +] )UHTXHQF\ HQG

6$03OHV 'HVFULSWLRQ

,QWHJHU YDOXH 0D[LPXP QXPEHU RI VDPSOHV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�,1)2�7;6"

5HVSRQVH� /,1(

1RQH

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�0$6.

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH PDVN IRU WKH MLWWHU WUDQVIHU WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�0$6. �MLWWHU PDVN!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�0$6."

�MLWWHU PDVN! �GLVFUHWH� 'HVFULSWLRQ

*5��� *5���� 6WDQGDUG PDVN
�YDOLG IRU �� 0E�V� GHIDXOW IRU �� 0E�V�

7<3($ *���� 7\SH $ HTXLSPHQW PDVN
�YDOLG IRU ��� DQG ��� 0E�V�
GHIDXOW IRU ��� DQG ��� 0E�V�

7<3(% *���� 7\SH % HTXLSPHQW PDVN
�YDOLG IRU ��� DQG ��� 0E�V�

*��� *���� 6WDQGDUG PDVN
�YDOLG IRU � 0E�V� GHIDXOW IRU � 0E�V�

*��� *���� 6WDQGDUG PDVN
�YDOLG IRU �� 0E�V� GHIDXOW IRU �� 0E�V�

81'()LQHG 8QGHILQHG 6WDQGDUG PDVN
�YDOLG IRU ��� 0E�V� GHIDXOW IRU��� 0E�V�

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV MLWWHU PDVN WR GHIDXOW�

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

���� ´6HWWLQJV FRQIOLFWµ
LI WKH VSHFLILHG SDUDPHWHU LV QRW FRUUHFW IRU WKH FXUUHQW MLWWHU UHFHLYH UDWH�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�0$6. 7<3($

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�0$6."

5HVSRQVH� 7<3(%

1RQH

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�67$5W

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU WUDQVIHU WHVW VWDUW IUHTXHQF\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�67$5W

�WUDQ IUHT VWDUW!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�67$5W"

�WUDQ IUHT VWDUW! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ UDQJH IURP � WR OHVV
WKDQ HQG IUHTXHQF\

6WDUW IUHTXHQF\ LQ +]

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH WUDQVIHU IUHTXHQF\ VWDUW SRLQW WR ���� +] �GHIDXOW��

9DOXH PXVW EH OHVV WKDQ HQG IUHTXHQF\�

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�)5(48(1&<

�67$57 ����

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5

�)5(48(1&<�67$57"

5HVSRQVH� ����

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�(1'

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�(1'

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH MLWWHU WUDQVIHU WHVW HQG IUHTXHQF\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�(1'

�WUDQV IUHT HQG!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�(1'"

�WRO IUHT HQG! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ UDQJH RI JUHDWHU WKDQ
VWDUW IUHTXHQF\ WR � 0+]

(QG IUHTXHQF\ LQ +]

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WUDQVIHU IUHTXHQF\ HQG WR ��� .+] �GHIDXOW��

9DOXH PXVW EH JUHDWHU WKDQ VWDUWLQJ IUHTXHQF\�

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�)5(48(1&<

�(1' ��������

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�)5(48(1&<

�(1'"

5HVSRQVH� ��������

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�67$5W

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�6$03OHV

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPEHU RI VDPSOHV� LQFOXGLQJ WKH FRUQHU
IUHTXHQFLHV GHILQHG E\ WKH MLWWHU WUDQVIHU WHVW PDVN�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�6$03OHV �WUDQV VDPSOHV!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�6$03OHV"

�WUDQV VDPSOHV! �15��QXPHULF� 'HVFULSWLRQ

$Q LQWHJHU LQ WKH UDQJH RI � WR �� 1XPEHU RI VDPSOHV LQFOXGLQJ FRUQHU IUHTXHQ�
FLHV� 'HIDXOW LV WKH QXPEHU RI FRUQHU IUHTXHQ�
FLHV�

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WUDQVIHU VDPSOHV WR WKH GHIDXOW�

���� ´([HFXWLRQ ZDUQLQJµ
LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�6$03/(6 �

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�6$03/(6"

5HVSRQVH� �

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�'$7$�/(1*WK"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH DFWXDO QXPEHU RI PHDVXUHPHQW VDPSOHV LQ WKH MLWWHU
WUDQVIHU WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�'$7$�/(1*WK"

�GDWD OHQJWK! �GLVFUHWH� 'HVFULSWLRQ

$Q LQWHJHU LQ WKH UDQJH RI � WR �� 1XPEHU RI VDPSOHV LQ WKH MLWWHU WUDQVIHU WHVW�
$ ]HUR PHDQV WKDW WKH -,7WHU�75$16IHU WHVW
DFTXLUHG QR GDWD �WKH WHVW ZDV QRW UXQ RU QRW
VWRSSHG��

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�'$7$�/(1*7+"

5HVSRQVH� �

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�'$7$"

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�'$7$"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH VWDWXV �IUHTXHQF\� DPSOLWXGH� DQG PDVN YDOXHV� RI WKH
VSHFLILHG MLWWHU WUDQVIHU WHVW GDWD VDPSOH� 7KH UHVSRQVH LV D FRPPD�VHSDUDWHG OLVW
RI YDOXHV� LQ WKH RUGHU OLVWHG LQ WKH UHVSRQVH WDEOH�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�'$7$" �1!

�1! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR �� 'DWD VDPSOH QXPEHU

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

�IUHT! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI �� P+]
WR � 0+]

6DPSOH IUHTXHQF\ LQ +]

�DPSOLWXGH! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI �� WR ï� &RPSXWHG MLWWHU WUDQVIHU� LQ G%� IRU IUHTXHQF\
�IUHT!

�PDVN! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI �� WR ï� 0DVN YDOXH� LQ G%� IRU IUHTXHQF\ �IUHT!

�GDWD VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

121( 0HDVXUHPHQW GDWD HPSW\

9$/,' 0HDVXUHPHQW GDWD PHHWV PDVN VSHFLILFDWLRQV

)$,/XUH 0HDVXUHPHQW GDWD IDLOV PDVN VSHFLILFDWLRQV

81/2FNHG 0HDVXUHPHQW LQYDOLG GXH WR ORVV RI VLJQDO
�/26�� MLWWHU RYHU UDQJH� RU SDWWHUQ ORVV

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�'$7$" �

5HVSRQVH� �� ������ ����� ����� 9$/,'

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�'$7$�/(1*WK"

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�67$7(

7KLV FRPPDQG VHOHFWV ZKLFK DFWLRQ WR SHUIRUP ZKHQ WKH -LWWHU 7UDQVIHU WHVW LV

VWDUWHG�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�67$7( �WUDQBVWDWH!

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�WUDQBVWDWH! 'HVFULSWLRQ

7(67 7HVW QHWZRUN HOHPHQW �GHIDXOW�

&DOLEUDWH &DOLEUDWH &76 IRU WUDQVIHU WHVW

1RQH


567 ZLOO VHW WUDQBVWDWH WR GHIDXOW�

&$/ FDQ RQO\ EH SHUIRUPHG LI WKH -LWWHU *HQHUDWLRQ 6RXUFH DQG -LWWHU 0HDVXUH�
PHQW 6RXUFH DUH ERWK /,1( DQG WKH 7[�5[ UDWHV DUH LGHQWLFDO�

7R GHWHUPLQH LI &$/ LV QHHGHG� XVH TXHU\�
VHQVH�GDWD�WHOHFRP�WHVW�MLWWHU�WUDQVIHU�FDO�VWDWXV"

ï���� ´6HWWLQJ &RQIOLFWµ ,I WKH -LWWHU *HQHUDWLRQ 6RXUFH DQG -LWWHU 0HDVXUHPHQW
6RXUFH DUH QRW ERWK /,1( RU WKH 7[�5[ UDWHV DUH QRW LGHQWLILFDO DQG &$/ LV
VHOHFWHG�

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�67$7( 7(67

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�&$/�6WDWXV"

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�67$7("

7KLV FRPPDQG UHWXUQV ZKLFK DFWLRQ LV SHUIRUPHG LQ UHVSRQVH WR UXQQLQJ D -LWWHU
7UDQVIHU WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�67$7("

�WUDQBVWDWH! 'HVFULSWLRQ

7(67 7HVW QHWZRUN HOHPHQW �GHIDXOW�

&DOLEUDWH &DOLEUDWH &76 IRU WUDQVIHU WHVW

1RQH

1RQH

1RQH

5HVSRQVH

'HSHQGHQFLHV

&RPPHQWV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

&RPPHQWV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�67$7("

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�67$7(

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�&DOLEUDWH�67$7XV"

7KLV TXHU\ UHWXUQV WKH VWDWXV RI WKH -LWWHU 7UDQVIHU FDOLEUDWLRQ GDWD�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�&DOLEUDWH�6WDWXV"

�FDOBVWDWXV! 'HVFULSWLRQ

121( 1RW DSSOLFDEOH ZLWK FXUUHQW LQVWUXPHQW VHWWLQJV

81&$/ -LWWHU WUDQVIHU LV QRW FDOLEUDWHG

5811,1* -LWWHU WUDQVIHU FDOLEUDWLRQ LQ SURJUHVV

&203/(7( -LWWHU 7UDQVIHU LV FDOLEUDWHG

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH

567 VHWV WUDQVIHU VDPSOHV WR 7(67 �GHIDXOW�
&$/ RQO\ H[HFXWHV LI ERWK MLWWHU JHQHUDWLRQ DQG PHDVXUHPHQW VRXUFHV DUH VHW WR
/,1( DQG WKH 7;�5; YDOXHV DUH VW WR WKH VDPH UDWH�

���� ´6HWWLQJV FRQIOLFWµ
LI WKH MLWWHU JHQHUDWLRQ VRXUFH DQG MLWWHU PHDVXUHPHQW VRXUFH DUH QRW ERWK /,1(�
RU WKH 7;�5; UDWHV DUH QRW LGHQWLFDO DQG &$/ LV VSHFLILHG�

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�&$/,EUDWH�

67$7XV"

5HVSRQVH� &203/(7(

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16IHU�67$7(

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�$//'DWD"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH FRPSOHWH VWDWXV �IUHTXHQF\� DPSOLWXGH� DQG PDVN YDOXHV�
RI WKH MLWWHU WUDQVIHU WHVW GDWD VDPSOHV� 7KH UHVSRQVH LV D FRPPD�VHSDUDWHG OLVW RI
YDOXHV� LQ WKH RUGHU OLVWHG LQ WKH UHVSRQVH WDEOH�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�$//'DWD

�1! �15��QXPHULF� 'HVFULSWLRQ

�[��IUHT!
�[��DPSO!
�[��PDVN!
�[��VWDWXV!
���
�[Q�IUHT!
�[Q�DPSO!
�[Q�PDVN!
�[Q�VWDWXV!

)UHTXHQF\ �+]� RI SRLQW �
$PSOLWXGH �8,� RI SRLQW �
0DVN DPSOLWXGH �8,� RI SRLQW �
'DWD VWDWXV RI SRLQW �
���
)UHTXHQF\ �+]� RI SRLQW Q
$PSOLWXGH �8,� RI SRLQW Q
0DVN DPSOLWXGH �8,� RI SRLQW Q
'DWD VWDWXV RI SRLQW Q

:KHUH Q LV WKH QXPEHU RI SRLQWV UHWXUQHG E\ WKH 6(16H�'$7$�7(/HFRP�7(67�-,7WHU
�75$16)HU�'$7$�/(1*WK" FRPPDQG

�IUHT! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI �� P+]
WR � 0+]

6DPSOH IUHTXHQF\ LQ +]

�DPSOLWXGH! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI �� WR ï� &RPSXWHG MLWWHU WUDQVIHU� LQ G%� IRU IUHTXHQF\
�IUHT!

�PDVN! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI �� WR ï� 0DVN YDOXH� LQ G%� IRU IUHTXHQF\ �IUHT!

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

�GDWD VWDWXV! �GLVFUHWH� 'HVFULSWLRQ

121( 1R PHDVXUHPHQW GDWD

9$/,' 0HDVXUHPHQW GDWD YDOLG

)$,/XUH 0HDVXUHPHQW GDWD IDLOHG �GDWD JUHDWHU WKDQ
PDVN�

81/2FNHG 0HDVXUHPHQW LQYDOLG GXH WR ORVV RI VLJQDO
�/26� RU MLWWHU RYHU UDQJH

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�75$16)(5�$//'$7$"

5HVSRQVH� �����������9$/,'��������������9$/,'�����(������������

9$/,'�����(������������/26

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�'$7$"

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�'85DWLRQ

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH OHQJWK RI WKH RXSXW MLWWHU WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�'85DWLRQ �WPLQ!� �WVHF!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�'85DWLRQ"

�WPLQ! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR �� �GHIDXOW LV �� 2XWSXW MLWWHU WHVW WLPH� LQ PLQXWHV

�WVHF! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR �� �GHIDXOW LV �� 2XWSXW MLWWHU WHVW WLPH� LQ VHFRQGV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WKH WHVW GXUDWLRQ WR � PLQXWH� ]HUR VHFRQGV

7KH PD[LPXP RXWSXW MLWWHU WHVW GXUDWLRQ LV �� PLQXWHV� ]HUR VHFRQGV

���� ´([HFXWLRQ ZDUQLQJµ

LI WKH HQWHUHG YDOXH LV RXW RI UDQJH IRU WKH FRPPDQG�

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�287387�'85$7,21 ���

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�287387�'85$7,21"

5HVSRQVH� ���

1RQH

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�,1)2UPDWLRQ"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH VHWWLQJV RI WKH RXWSXW MLWWHU WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�,1)2UPDWLRQ��LQIR!"

�LQIR! �GLVFUHWH� 'HVFULSWLRQ

6285FH 5HVXOWV VRXUFH

7,0( 7HVW VWDUW WLPH

'$7( 7HVW VWDUW GDWH

5;6RXUFH 5HFHLYHG VLJQDO VRXUFH

5;5DWH 7UDQVPLWWHG VLJQDO UDWH

6285FH 'HVFULSWLRQ

121( 5HVXOWV QRW DYDLODEOH

0(0RU\ 5HVXOWV UHDG IURP LQVWUXPHQW PHPRU\

',6. 5HVXOWV UHDG IURP GLVN

�FRQWLQXHG RQ QH[W SDJH�

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7,0( 'HVFULSWLRQ

++�00�66 7HVW VWDUW WLPH �KU� PLQ� VHF�

'$7( 'HVFULSWLRQ

<<�00�'' 7HVW VWDUW GDWH �\U� PR� GD\�

5;6RXUFH 'HVFULSWLRQ

/,1( 5HFHLYH PHDVXUHPHQW VRXUFH LV OLQH

&/2&. 5HFHLYH PHDVXUHPHQW VRXUFH LV FORFN

5;5DWH 'HVFULSWLRQ

0�� �� 0E�V �670���

0��� ��� 0E�V �670���

0��� ��� 0E�V �670���

0� � 0E�V

0�� �� 0E�V

0��� ��� 0E�V

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�287387�,1)2UPDWLRQ�5;6"

5HVSRQVH� &/2&.

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�+,*+%DQG�'$7$"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH PD[LPXP SHDN�WR�SHDN MLWWHU DPSOLWXGH� WKH PD[LPXP

MLWWHU DOORZHG YDOXH� DQG WKH KLJKEDQG ILOWHU RXWSXW FRPSOLDQFH WHVW VWDWXV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�+,*+%DQG�'$7$"

�RXWSXW GDWD!� �RXWSXW PD[!�
�RXWSXW VWDW! 'HVFULSWLRQ

�RXWSXW GDWD! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 3HDN�WR�SHDN MLWWHU� LQ 8,

�RXWSXW PD[! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU 0D[LPXP DOORZHG MLWWHU IRU WKH VHOHFWHG
VWDQGDUG

�RXWSXW VWDW! 'HVFULSWLRQ

121( 1R PHDVXUHPHQW GDWD

9$/,' 0HDVXUHPHQW GDWD YDOLG

/26LJQDO 0HDVXUHPHQW GDWD LQYDOLG GXH WR /26

81/2FNHG 0HDVXUHPHQW GDWD LQYDOLG GXH WR MLWWHU RYHU
UDQJH

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�287387�+,*+%$1'�'$7$"

5HVSRQVH� ����� ���� 9$/,'

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�:,'(EDQG�'$7$"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH PD[LPXP SHDN�WR�SHDN MLWWHU DPSOLWXGH� WKH PD[LPXP

MLWWHU DOORZHG YDOXH� DQG WKH ZLGHEDQG ILOWHU RXWSXW FRPSOLDQFH WHVW VWDWXV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�:,'(EDQG�'$7$"

�RXWSXW GDWD!� �RXWSXW PD[!�
�RXWSXW VWDW! 'HVFULSWLRQ

�RXWSXW GDWD! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 3HDN�WR�SHDN MLWWHU� LQ 8,

�RXWSXW PD[! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU 0D[LPXP DOORZHG MLWWHU IRU WKH VHOHFWHG
VWDQGDUG

�RXWSXW VWDW! 'HVFULSWLRQ

121( 1R PHDVXUHPHQW GDWD

9$/,' 0HDVXUHPHQW GDWD YDOLG

/26LJQDO 0HDVXUHPHQW GDWD LQYDOLG GXH WR /26

81/2FNHG 0HDVXUHPHQW GDWD LQYDOLG GXH WR MLWWHU RYHU
UDQJH

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�287387�:,'(%$1'�'$7$"

5HVSRQVH� ����� ���� 9$/,'

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�,1)2UPDWLRQ"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV MLWWHU SRLQWHU WHVW VHWWLQJV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�,1)2UPDWLRQ��LQIR!"

�LQIR! �GLVFUHWH� 'HVFULSWLRQ

6285FH 5HVXOWV VRXUFH

7,0( 7HVW VWDUW WLPH

'$7( 7HVW VWDUW GDWH

7;5DWH 7UDQVPLWWHG VLJQDO UDWH

5;5DWH 7UDQVPLWWHG VLJQDO UDWH

02'( 1RUPDO RU FXVWRP PRGH

3757\SH 3RLQWHU W\SH

6(47\SH 6HTXHQFH W\SH

375'LU 3RLQWHU GLUHFWLRQ

3755DWH 3RLQWHU UDWH

6285FH 'HVFULSWLRQ

121( 5HVXOWV QRW DYDLODEOH

0(0RU\ 5HVXOWV UHDG IURP LQVWUXPHQW PHPRU\

',6. 5HVXOWV UHDG IURP GLVN

7,0( 'HVFULSWLRQ

++�00�66 7HVW VWDUW WLPH �KU� PLQ� VHF�

'$7( 'HVFULSWLRQ

<<�00�'' 7HVW VWDUW GDWH �\U� PR� GD\�

7;5DWH 'HVFULSWLRQ

0�� �� 0E�V �670���

0��� ��� 0E�V �670���

0��� ��� 0E�V �670���

6\QWD[

3DUDPHWHUV

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

5;5DWH 'HVFULSWLRQ

0� � 0E�V �(��

0�� �� 0E�V �(��

0��� ��� 0E�V �(��

0�� �� 0E�V �670���

0��� ��� 0E�V �670���

0��� ��� 0E�V �670���

02'( 'HVFULSWLRQ

1250DO 'HIDXOW VHTXHQFH VHOHFWLRQV

&867RP &XVWRP VHTXHQFH VHOHFWLRQV

3757\SH 'HVFULSWLRQ

$8 $8 SRLQWHU

78 78 SRLQWHU

6(47\SH 'HVFULSWLRQ

6,1*OH 6LQJOH SRLQWHU DGMXVWPHQW

%856W %XUVW SRLQWHU DGMXVWPHQW

3+$6( 3KDVH WUDQVLHQW SRLQWHU DGMXVWPHQW

3��� 3HULRGLF ���� SRLQWHU DGMXVWPHQW

3���&$1 3HULRGLF ���� ZLWK FDQFHO SRLQWHU DGMXVWPHQW

3���$'' 3HULRGLF ���� ZLWK DGG SRLQWHU DGMXVWPHQW

3��� 3HULRGLF ���� SRLQWHU DGMXVWPHQW �78��� RQO\�

3���&$1 3HULRGLF ���� ZLWK FDQFHO SRLQWHU DGMXVWPHQW
�78��� RQO\�

3���$'' 3HULRGLF ���� ZLWK DGG SRLQWHU DGMXVWPHQW
�78��� RQO\�

3��� 3HULRGLF ���� SRLQWHU DGMXVWPHQW �78�� RQO\�

3���&$1 3HULRGLF ���� ZLWK FDQFHO SRLQWHU DGMXVWPHQW
�78�� RQO\�

3���$'' 3HULRGLF ���� ZLWK DGG SRLQWHU DGMXVWPHQW
�78�� RQO\�

3&21WLQXRXV 3HULRGLF FRQWLQXRXV SRLQWHU DGMXVWPHQW



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

3&21&$1 3HULRGLF FRQWLQXRXV ZLWK FDQFHO SRLQWHU
DGMXVWPHQW

3&21$'' 3HULRGLF FRQWLQXRXV ZLWK DGG SRLQWHU DGMXVW�
PHQW

5(*'%/ 5HJXODU SRLQWHU SOXV RQH GRXEOH

5(*0,6 5HJXODU SRLQWHU ZLWK RQH PLVVLQJ

6,1$/7 6LQJOH DOWHUQDWLQJ SRLQWHU DGMXVWPHQW

'%/$/7 'RXEOH DOWHUQDWLQJ SRLQWHU DGMXVWPHQW

&867RP 8VH WKH WUDQVPLWWHU SRLQWHU VHTXHQFH VHWXS

375'LU 'HVFULSWLRQ

83 ,QFUHPHQW

'2:1 'HFUHPHQW

3755DWH �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR ����� 3RLQWHU UDWH LQ PV

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�32,17(5�

,1)250$7,21�02'("

5HVSRQVH� &86720

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�6(4XHQFH�7<3(

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV FRPPDQG VHWV RU TXHULHV WKH SRLQWHU VHTXHQFH W\SH IRU WKH MLWWHU SRLQWHU WHVW�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�6(4XHQFH�7<3(

�SWU VHT W\SH!

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�6(4XHQFH�7<3("

�SWU VHT W\SH! �GLVFUHWH� 'HVFULSWLRQ

6,1*OH 6LQJOH SRLQWHU DGMXVWPHQW �*���� H�

%856W %XUVW SRLQWHU DGMXVWPHQW �*���� I�

3+$6( 3KDVH WUDQVLHQW SRLQWHU DGMXVWPHQW

3��� 3HULRGLF ���� SRLQWHU DGMXVWPHQW �*���� J��

3���&$1 3HULRGLF ���� ZLWK FDQFHO SRLQWHU DGMXVWPHQW
�*���� J��

3���$'' 3HULRGLF ���� ZLWK DGG SRLQWHU DGMXVWPHQW
�*���� J��

3&21WLQXRXV 3HULRGLF FRQWLQXRXV SRLQWHU DGMXVWPHQW
�*���� K��

3&21&$1 3HULRGLF FRQWLQXRXV ZLWK FDQFHO SRLQWHU
DGMXVWPHQW �*���� K��

3&21$'' 3HULRGLF FRQWLQXRXV ZLWK DGG SRLQWHU DGMXVW�
PHQW �*���� K��

5(*'%/ 5HJXODU SRLQWHU SOXV RQH GRXEOH �*���� E�

5(*0,6 5HJXODU SRLQWHU ZLWK RQH PLVVLQJ �*���� F�

6,1$/7 6LQJOH DOWHUQDWLQJ SRLQWHU DGMXVWPHQW

6,1$/7 6LQJOH DOWHUQDWLQJ SRLQWHU DGMXVWPHQW �*���� D�

'%/$/7 'RXEOH DOWHUQDWLQJ SRLQWHU DGMXVWPHQW
�*���� G�

&867RP 8VH WKH WUDQVPLWWHU SRLQWHU VHTXHQFH VHWXS

6\QWD[

3DUDPHWHUV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

3RLQWHU WHVW PXVW QRW EH UXQQLQJ� 6HWWLQJ WKLV SDUDPHWHU GXULQJ D SRLQWHU WHVW

UHWXUQV DQ HUURU�

1RQH

6HW� 6(16(�'$7$�7(/(&20�7(67�-,77(5�32,17(5�6(48(1&(

�7<3( %8567

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�32,17(5�6(48(1&(

�7<3("

5HVSRQVH� 3���$''

1RQH

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�+,*+%DQG�'$7$"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH PD[LPXP SHDN�WR�SHDN MLWWHU DPSOLWXGH� WKH PD[LPXP

MLWWHU DOORZHG YDOXH� DQG WKH KLJKEDQG ILOWHU SRLQWHU FRPSOLDQFH WHVW VWDWXV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�+,*+%DQG�'$7$"

�RXWSXW GDWD!� �RXWSXW PD[!� �RXWSXW VWDW!

�RXWSXW GDWD! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 3HDN�WR�SHDN MLWWHU� LQ 8,

�RXWSXW PD[! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU 0D[LPXP DOORZHG MLWWHU IRU WKH VHOHFWHG
VWDQGDUG

�RXWSXW VWDW! 'HVFULSWLRQ

121( 1R PHDVXUHPHQW GDWD

9$/,' 0HDVXUHPHQW GDWD YDOLG

�FRQWLQXHG RQ QH[W SDJH�

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

�RXWSXW GDWD!� �RXWSXW PD[!� �RXWSXW VWDW!

/26LJQDO 0HDVXUHPHQW GDWD LQYDOLG GXH WR /26

81/2FNHG 0HDVXUHPHQW GDWD LQYDOLG GXH WR MLWWHU RYHU
UDQJH

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�32,17(5�+,*+%$1'�'$7$"

5HVSRQVH� ���� ���� 9$/,'

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU"

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�:,'(EDQG�'$7$"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH PD[LPXP SHDN�WR�SHDN MLWWHU DPSOLWXGH� WKH PD[LPXP

MLWWHU DOORZHG YDOXH� DQG WKH ZLGHEDQG ILOWHU SRLQWHU FRPSOLDQFH WHVW VWDWXV�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�:,'(EDQG�'$7$"

�RXWSXW GDWD!� �RXWSXW PD[!� �RXWSXW VWDW!

�RXWSXW GDWD! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU LQ WKH UDQJH RI � WR ��� 3HDN�WR�SHDN MLWWHU� LQ 8,

�RXWSXW PD[! 'HVFULSWLRQ

)ORDWLQJ SRLQW QXPEHU 0D[LPXP DOORZHG MLWWHU IRU WKH VHOHFWHG
VWDQGDUG

�RXWSXW VWDW! 'HVFULSWLRQ

121( 1R PHDVXUHPHQW GDWD

�FRQWLQXHG RQ QH[W SDJH�

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

�RXWSXW GDWD!� �RXWSXW PD[!� �RXWSXW VWDW!

9$/,' 0HDVXUHPHQW GDWD YDOLG

/26LJQDO 0HDVXUHPHQW GDWD LQYDOLG GXH WR /26

81/2FNHG 0HDVXUHPHQW GDWD LQYDOLG GXH WR MLWWHU RYHU
UDQJH

1RQH

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�7(67�-,77(5�32,17(5�:,'(%$1'�'$7$"

5HVSRQVH� ���� ���� 9$/,'

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU"

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH 6(16H�'$7$�7(/(FRP�0($6XUH�:$1'HU

VXVEV\VWHP FRPPDQGV DQG TXHULHV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV

&76 ��� VXEV\VWHP�

7(/HFRP

0($6XUH

6/,3V

6(16H

'$7$

373HDN"

:$1'HU

%,7" )5$0("

7,("

16" 8," 16" 8,"

$9$,ODEOH &/($U

)LJXUH �ï��� 6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU VXEV\VWHP

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�6/,3V�%,7"

7KLV TXHU\ UHWXUQV WKH HVWLPDWHG ELW VOLSV VLQFH WKH EHJLQQLQJ RI WKH WHVW� 7KLV

UHVXOW LV RQO\ YDOLG IRU �0E UDWH�

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�6/,3V�%,7"

�ELW VOLSV! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR ���������� (VWLPDWHG QXPEHU RI ELW VOLSV

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

5HFHLYH UDWH PXVW EH �0E�

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�:$1'(5�6/,36�%,7"

5HVSRQVH� ��

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�6/,3V�)5$0("

7KLV TXHU\ UHWXUQV WKH HVWLPDWHG IUDPH VOLSV VLQFH WKH EHJLQQLQJ RI WKH WHVW� 7KLV

UHVXOW LV RQO\ YDOLG IRU �0E UDWH�

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�6/,3V�)5$0("

�IUDPH VOLSV! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR ���������� (VWLPDWHG QXPEHU RI IUDPH VOLSV

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

5HFHLYH UDWH PXVW EH �0E�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�:$1'(5�6/,36�)5$0("

5HVSRQVH� ��

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�373HDN"

7KLV TXHU\ UHWXUQV WKH HVWLPDWHG PD[LPXP SHDN�WR�SHDN ZDQGHU DPSOLWXGH VLQFH

WKH EHJLQQLQJ RI WKH WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�373HDN"

�ZDQGHU SWS! �15��QXPHULF� 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR ���������� 0D[LPXP SHDN�WR�SHDN ZDQGHU DPSOLWXGH LQ
QDQRVHFRQGV

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�:$1'(5�373($."

5HVSRQVH� ��

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�373HDN�16"

7KLV TXHU\ UHWXUQV WKH HVWLPDWHG PD[LPXP SHDN�WR�SHDN ZDQGHU DPSOLWXGH LQ

QDQRVHFRQGV VLQFH WKH EHJLQQLQJ RI WKH WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�373HDN�16"

6'+ �ZDQGHU SWS! 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR ���������� 0D[LPXP SHDN�WR�SHDN ZDQGHU DPSOLWXGH LQ
QDQRVHFRQGV

-LWWHU RSWLRQ �� PXVW EH LQVWDOOHG IRU YDOLG UHVXOWV�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�:$1'(5�373($.�16"

5HVSRQVH� ��

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�373HDN�8,"

7KLV TXHU\ UHWXUQV WKH PD[LPXP SHDN�WR�SHDN ZDQGHU DPSOLWXGH LQ 8, VLQFH WKH

EHJLQQLQJ RI WKH WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�373HDN�8,"

6'+ �ZDQGHU SWS! 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR ���������� 0D[LPXP SHDN�WR�SHDN ZDQGHU DPSOLWXGH LQ
8, �ZLWK UHVROXWLRQ RI �����

-LWWHU RSWLRQ PXVW EH LQVWDOOHG IRU YDOLG UHVXOWV�

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�:$1'(5�373($.�8,"

5HVSRQVH� ����

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�7,(�8,"

7KLV TXHU\ UHWXUQV WKH 7,( YDOXH DW WKH FXUUHQW WLPH LQ WKH WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�7,(�8,"

�ZDQGHU WLH! �15��QXPHULF� 'HVFULSWLRQ

)ORDWLQJ SRLQW YDOXH LQ WKH UDQJH RI � WR
������� ZLWK D UHVROXWLRQ RI ����

&XUUHQW 7,( YDOXH LQ 8,

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH� 7KLV PHDVXUHPHQW LV YDOLG ZKHQ

6(16(�'$7�7(/HFRP�0($6XUH�-,7WHU�67$7XV" UHWXUQV 9$/,'�

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV



5HFHLYH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�:$1'(5�7,("

5HVSRQVH� ����

1RQH

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�7,(�16"

7KLV TXHU\ UHWXUQV WKH 7,( YDOXH LQ 8, DW WKH FXUUHQW WLPH LQ WKH WHVW�

6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU�7,(�8,"

6'+ �ZDQGHU WLH! 'HVFULSWLRQ

,QWHJHU LQ WKH UDQJH RI � WR ����������� FXUUHQW 7,( LQ QDQRVHFRQGV

-LWWHU RSWLRQ �� PXVW EH LQVWDOOHG IRU YDOLG UHVXOWV� 7KLV PHDVXUHPHQW LV YDOLG

ZKHQ 6(16(�'$7�7(/HFRP�0($6XUH�-,7WHU�67$7XV" UHWXUQV 9$/,'�

1RQH

4XHU\� 6(16(�'$7$�7(/(&20�0($685(�:$1'(5�7,(�16"

5HVSRQVH� ��

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



5HFHLYH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

:$1'HU�$9$,ODEOH"

7KLV TXHU\ UHWXUQV WKH QXPEHU RI DYDLODEOH ZDQGHU UHFRUGV�

:$1'HU�$9$,ODEOH"

1RQH

4XHU\� :$1'HU�$9$,ODEOH"

5HVSRQVH� WKH QXPEHU RI DYDLODEOH ZDQGHU UHFRUGV

1RQH

:$1'HU�&/($U

7KLV FRPPDQG FOHDU VWRUHG ZDQGHU GDWD�

:$1'HU�&/($U

1RQH

4XHU\� :$1'HU�&/($U

1RQH

6\QWD[

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

'HSHQGHQFLHV

([DPSOHV

5HODWHG &RPPDQGV



&DOLEUDWLRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

&$/LEUDWH 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FDOLEUDWH FRPPDQGV DQG TXHULHV� 7KH IROORZLQJ ILJXUH
VKRZV WKH KLHUDUFK\ WUHH IRU WKLV &76 ��� VXEV\VWHP�

&$/LEUDWH

(;(&XWH 5(6XOWV" 6HOHFW

)LJXUH �ï��� &$/LEUDWH VXEV\VWHP

&DOLEUDWH�(;(&XWH

7KLV FRPPDQG UXQV D VHOHFWHG FDOLEUDWLRQ URXWLQH�

&$/LEUDWH�(;(&XWH

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�

&$/LEUDWH�6(/HFW VHWV ZKLFK FDOLEUDWLRQ URXWLQHV WR UXQ�

7KLV FRPPDQG VHWV WKH 2SHUDWLRQ &RPSOHWH ELW LQ WKH 6WDQGDUG (YHQW 6WDWXV
5HJLVWHU �6(65��

1RQH

&$/,%5$7(�(;(&87(

&$/LEUDWH�6(/HFW� 
&$/"

6\QWD[

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&DOLEUDWLRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

&$/LEUDWH�5(6XOWV"

7KLV TXHU\ UHWXUQV WKH UHVXOWV IURP &$/LEUDWH�(;(&XWH RU SRZHU�XS VHOI�WHVW
FDOLEUDWLRQ URXWLQHV�

&$/LEUDWH�5(6XOWV"

�FDO UHVXOWV! �GLVFUHWH� 'HVFULSWLRQ

3$66(' 6HOHFWHG RU VHOI�WHVW FDOLEUDWLRQ WHVWV SDVVHG

)$,/(' 6HOHFWHG RU VHOI�WHVW FDOLEUDWLRQ WHVWV IDLOHG

$%257(' 6HOHFWHG RU VHOI�WHVW FDOLEUDWLRQ WHVWV VWRSSHG
EHIRUH FRPSOHWHG

5811,1* &DOLEUDWLRQ LV UXQQLQJ

1RQH

1RQH

4XHU\� &$/,%5$7(�5(68/76"

5HVSRQVH� 3$66('

&$/LEUDWH�(;(&XWH� &$/LEUDWH�6(/HFW

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&DOLEUDWLRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

&DOLEUDWH�6(/HFW

7KLV FRPPDQG VHWV RU TXHULHV WKH FDOLEUDWLRQ URXWLQH WR UXQ ZKHQ H[HFXWLQJ
&$/LEUDWH�(;(&XWH�

&$/LEUDWH�6(/HFW �FDO VHOHFW!

&$/LEUDWH�6(/HFW"

�FDO VHOHFW! �GLVFUHWH� 'HVFULSWLRQ

-*(1 5XQ DOO MLWWHU JHQHUDWLRQ V\VWHP FDOLEUDWLRQ
URXWLQHV

-0($6 5XQ DOO MLWWHU PHDVXUHPHQW V\VWHP FDOLEUDWLRQ
URXWLQHV �GHIDXOW�

5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�


567 VHWV WR -0($6 �GHIDXOW��

1RQH

6HW� &$/,%5$7(�6(/(&7 -*(1

4XHU\� &$/,%5$7(�6(/(&7"

5HVSRQVH� -*(1

&$/LEUDWH�(;(&XWH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&DOLEUDWLRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7UDQVPLWWHU�5HFHLYHU 6HWXS &RPPDQGV

7KH 7UDQVPLWWHU�5HFHLYHU 6HWXS &RPPDQGV DOORZ \RX WR FRQWURO WKH LQWHUDFWLRQ

EHWZHHQ 7UDQVPLWWHU DQG 5HFHLYHU VHWWLQJV�

7KLV VHFWLRQ FRQWDLQV DOO RI WKH FRPPDQGV DQG TXHULHV IRU WKH IROORZLQJ

&76 ��� 7UDQVPLWWHU�5HFHLYHU 6HWXS VXEV\VWHP�

1 ,167UXPHQW

,167UXPHQW 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQG DQG TXHU\ WKDW FRQWURO WKH FRXSOLQJ EHWZHHQ

WKH 7UDQVPLWWHU DQG 5HFHLYHU VHWXSV� )LJXUH �ï�� VKRZV WKH KLHUDUFK\ WUHH IRU

WKLV VXEV\VWHP�

&283OLQJ

,167UXPHQW

)LJXUH �ï��� ,167UXPHQW�&283OLQJ 6XEV\VWHP

,167UXPHQW�&283OLQJ

7KLV FRPPDQG VHWV RU TXHULHV WKH 7UDQVPLWWHU DQG 5HFHLYHU VHWXS FRXSOLQJ�

121( DOORZV WKH 7UDQVPLWWHU DQG 5HFHLYHU WR EH LQGHSHQGHQWO\ FRQWUROOHG�

7;5; HVWDEOLVKHV LQWHUDFWLRQ EHWZHHQ WKH 7UDQVPLWWHU DQG 5HFHLYHU SDUDPHWHUV

VKRZQ LQ

7DEOH �ï�� ZLWK WKH 7UDQVPLWWHU JRYHUQLQJ WKH LQLWLDO 5HFHLYHU VHWXS� 5;7;

HVWDEOLVKHV LQWHUDFWLRQ EHWZHHQ WKH 7UDQVPLWWHU DQG 5HFHLYHU SDUDPHWHUV VKRZQ

LQ 7DEOH �ï�� ZLWK WKH 5HFHLYHU JRYHUQLQJ WKH LQLWLDO 7UDQVPLWWHU VHWXS�

7DEOH �ï��� 3DUDPHWHUV ,QWHUDFWLQJ 7KURXJK ,QVWUXPHQW &RXSOLQJ

5HFHLYHU 7UDQVPLWWHU

,1387��5$7( 287387��5$7(

,1387��7<3( 287387��7<3(

6(16(�'$7$�7(/HFRP�6285FH 6285FH�'$7$�7(/HFRP�6285FH

6(16H�'$7$�7(/HFRP�&+$1QHO 6285FH�'$7$�7(/HFRP�&+$QQHO

6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ 6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ



7UDQVPLWWHU�5HFHLYHU 6HWXS &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï��� 3DUDPHWHUV ,QWHUDFWLQJ 7KURXJK ,QVWUXPHQW &RXSOLQJ �&RQW��

5HFHLYHU 7UDQVPLWWHU

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ 6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ

6(16H�'$7$�7(/HFRP�3$</RDG�8%<7H 6285FH�'$7$�7(/HFRP�3$</RDG�8%<7H

127(� $ FKDQJH WR RQH RI WKH SDUDPHWHUV OLVWHG LQ 7DEOH �ï��PLJKW FDXVH D

FKDQJH WR WKH ,167UXPHQW�&283OLQJ SDUDPHWHU YDOXH� )RU H[DPSOH� LI \RX VHW

,167UXPHQW�&283OLQJ WR 7;5; WKHQ FKDQJH 287387��5$7(� WKH YDOXH RI

,167UXPHQW�&283OLQJ LV FKDQJHG WR 5;7;�

,167UXPHQW�&283OLQJ �FRXSOLQJ!

,167UXPHQW�&283OLQJ"

�FRXSOLQJ! �GLVFUHWH� GHVFULSWLRQ

121( 6HWXSV DUH LQGHSHQGHQW

7;5; 7UDQVPLWWHU VHWV LQLWLDO FRQGLWLRQ RI WKH
5HFHLYHU

5;7; 5HFHLYHU VHWV LQLWLDO FRQGLWLRQ RI WKH 7UDQVPLW�
WHU

1RQH

1RQH

6HW� ,167580(17�&283/,1* 7;5;

4XHU\� ,167580(17�&283/,1*"

5HVSRQVH� 5;7;

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

7ULJJHU DQG &DSWXUH &RPPDQGV

7KH 7ULJJHU DQG &DSWXUH FRPPDQGV DOORZ \RX WR FDSWXUH RYHUKHDG DQG SD\ORDG

GDWD�

7KLV VHFWLRQ FRQWDLQV DOO RI WKH FRPPDQGV DQG TXHULHV IRU HDFK RI WKH IROORZLQJ

&76 ��� 7ULJJHU DQG &DSWXUH VXEV\VWHPV�

1 75,*JHU

75,*JHU 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH FRPPDQGV DQG TXHULHV WKDW DOORZ \RX WR DUP

WKH WULJJHU V\VWHP DQG IRUFH DQ LPPHGLDWH WULJJHU� )LJXUH �ï�� VKRZV WKH

KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

75,*JHU

,00HGLDWH

,1,7LDWH

)LJXUH �ï��� 75,*JHU VXEV\VWHP

,1,7LDWH

7KLV FRPPDQG FDXVHV WKH FDSWXUH PHFKDQLVP WR VWDUW DQG WKH WULJJHU V\VWHP WR

DUP� $IWHU UHFHLYLQJ WKLV FRPPDQG� WKH LQVWUXPHQW ZLOO DFTXLUH GDWD XQWLO WKH

SURJUDPPHG WULJJHU HYHQW RFFXUV RU WKH FDSWXUH LV VWRSSHG PDQXDOO\ ZLWK WKH

75,*JHU�,00HGLDWH FRPPDQG�

,1,7LDWH

1RQH

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



7ULJJHU DQG &DSWXUH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

,1,7,$7(

75,*JHU�,00HGLDWH

6(16H�'$7$�7(/HFRP�29(5KHDG�'$7$"

6(16H�'$7$�7(/HFRP�329HUKHDG�'$7$"

75,*JHU�,00HGLDWH

7KLV FRPPDQG IRUFHV D WULJJHU WR RFFXU� ZKLFK VWRSV WKH FDSWXUH RI GDWD�

75,*JHU�,00HGLDWH

1RQH

%HIRUH WKH 75,*JHU�,00HGLDWH FRPPDQG LV VHQW� DQ ,1,7LDWH FRPPDQG PXVW EH

VHQW ILUVW WR DUP WKH WULJJHU V\VWHP�

1RQH

75,**(5�,00(',$7(

,1,7LDWH

6(16H�'$7$�7(/HFRP�29(5KHDG�'$7$"

6(16H�'$7$�7(/HFRP�329HUKHDG�'$7$"

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7ULJJHU DQG &DSWXUH &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

75,*JHU�67$7XV"

6'+�3'+ -LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\

7KLV TXHU\ UHWXUQV WKH LQVWUXPHQW WULJJHU VWDWXV�

75,*JHU�67$7XV"

�IUHTXHQF\ UDWH! �15��QXPHULF� 'HVFULSWLRQ

581 ,QVWUXPHQW LV ZDLWLQJ IRU D WULJJHU

6723 ,QVWUXPHQW KDV EHHQ WULJJHUHG

1RQH

1RQH

4XHU\� 75,*JHU�67$7XV"

5HVSRQVH� 6723

75,*JHU�,00HGLDWH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



7ULJJHU DQG &DSWXUH &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

,QSXW�2XWSXW &RPPDQGV

7KH ,QSXW�2XWSXW FRPPDQGV DOORZ \RX WR ZULWH ILOHV WR GLVN� FRQWURO WKH GLVSOD\

RI WKH LQVWUXPHQW� SULQW UHSRUWV� DQG FRPPXQLFDWH ZLWK WKH LQVWUXPHQW RYHU DQ

56���� SRUW

7KLV VHFWLRQ FRQWDLQV DOO RI WKH FRPPDQGV DQG TXHULHV IRU HDFK RI WKH IROORZLQJ

&76 ��� ,QSXW�2XWSXW VXEV\VWHPV�

1 00(0RU\

1 ',63OD\

1 +&23\

1 6<67HP�&200XQLFDWH�6(5LDO

00(0RU\ 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO DFFHVV WR

WKH GLVN� )LJXUH �ï��� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP� $OO

00(0RU\ FRPPDQGV VHW WKH 23& ELW LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�

00(0RU\

'(/HWH/2$' 6725H

6(77LQJV 7(67 5(6XOWV6(77LQJV 7(67 5(6XOWV6(77LQJV 7(67 5(6XOWV

)LJXUH �ï���� 00(0RU\ VXEV\VWHP

127(� 'R QRW VSHFLI\ WKH ILOH QDPH H[WHQVLRQ IRU DQ\ RI WKHVH FRPPDQGV�

([WHQVLRQV DUH DGGHG DXWRPDWLFDOO\ E\ WKH V\VWHP�



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

00(0RU\�6725H�6(77LQJV

7KLV FRPPDQG VWRUHV WKH FXUUHQW LQVWUXPHQW VWDWH RU VWRUHG VHWXSV WR D GLVN ILOH�

00(0RU\�6725H�6(77LQJV �ILOH QDPH!��EXIIHU!

�ILOH QDPH! �VWULQJ� 'HVFULSWLRQ

$ PD[LPXP RI HLJKW FKDUDFWHUV LQ WKH IRUP ´ILOH
QDPHµ

)LOH QDPH \RX ZDQW WR VDYH WKH VHWXSV WR� WKH
H[WHQVLRQ ´�6(7µ LV DGGHG E\ WKH VRIWZDUH�

�EXIIHU! �15��QXPHULF� 'HVFULSWLRQ

9DOLG YDOXHV DUH � WKURXJK � %XIIHU � FRQWDLQV WKH FXUUHQW VHWXSV� EXIIHUV �
WKURXJK � FRQWDLQ WKH SUHYLRXV VHWXSV

$ GLVN PXVW EH LQ WKH GLVN GULYH�

���� ´2SHUDWLRQ FRPSOHWH� 6DYH RI LQVWUXPHQW VHWXS FRPSOHWHµ
���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ
���� ´0HGLD IXOO� 'LVN LV IXOOµ
���� ´)LOH QDPH HUURU� )LOH QDPH UHTXLUHGµ
���� ´0HGLD SURWHFWHG� 'LVN LV ZULWH�SURWHFWHG� FDQQRW ZULWH WR ILOHµ

00(025<�6725H�6(77LQJV b7(03�������


6$9

00(0RU\�'(/(WH�6(77LQJV

7KLV FRPPDQG GHOHWHV D VHWXS ILOH IURP WKH GLVN�

00(0RU\�'(/(WH�6(77LQJV �ILOH QDPH!

�ILOH QDPH! �VWULQJ� 'HVFULSWLRQ

$ PD[LPXP RI HLJKW FKDUDFWHUV LQ WKH IRUP ´ILOH
QDPHµ

1DPH RI WKH VHWXSV ILOH \RX ZDQW GHOHWHG

$ GLVN PXVW EH LQ WKH GLVN GULYH�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ
���� ´)LOH QDPH QRW IRXQG� &RXOG QRW RSHQ GLVN ILOHµ
���� ´0HGLD SURWHFWHG� 'LVN LV ZULWH�SURWHFWHG� FDQQRW ZULWH WR ILOHµ

00(025<�'(/(7(�6(77,1*6 b),/(21(�

1RQH

00(0RU\�/2$'�6(77LQJV

7KLV FRPPDQG UHVWRUHV WKH LQVWUXPHQW VWDWH IURP D GLVN ILOH LQWR D VWRUHG VHWXS
ORFDWLRQ �EXIIHUV � WKURXJK �� RU WKH FXUUHQW LQVWUXPHQW VWDWH �EXIIHU ��� 2QFH
VHWWLQJV KDYH EHHQ ORDGHG LQWR RQH RI WKH VWRUHG VHWXS EXIIHUV �EXIIHUV � WKURXJK
��� \RX FDQ JLYH D 
5&/ FRPPDQG WR SODFH WKHP LQWR EXIIHU � �FXUUHQW LQVWUX�
PHQW VWDWH��

00(0RU\�/2$'�6(77LQJV �ILOH QDPH!� �EXIIHU!

�ILOH QDPH! �VWULQJ� 'HVFULSWLRQ

$ PD[LPXP RI HLJKW FKDUDFWHUV LQ WKH IRUP ´ILOH
QDPHµ

)LOH QDPH \RX ZDQW WR ORDG WKH VHWXSV IURP

�EXIIHU! �15��QXPHULF� 'HVFULSWLRQ

9DOLG YDOXHV DUH � WKURXJK � %XIIHU � FRQWDLQV WKH FXUUHQW VHWXSV� EXIIHUV �
WKURXJK � FRQWDLQ WKH SUHYLRXV VHWXSV

$ GLVN PXVW EH LQ WKH GLVN GULYH�

���� ´2SHUDWLRQ FRPSOHWH� 5HFDOO RI LQVWUXPHQW VHWXS FRPSOHWHµ
���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ

00(025<�/2$'�6(77,1*6 b7(03�������


5&/

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

00(0RU\�6725H�7(67

7KLV FRPPDQG VWRUHV WKH FXUUHQW LQVWUXPHQW WHVW WR D GLVN ILOH�

00(0RU\�6725H�7(67 �ILOH QDPH!

�ILOH QDPH! �VWULQJ� 'HVFULSWLRQ

$ PD[LPXP RI HLJKW FKDUDFWHUV LQ WKH IRUP ´ILOH
QDPHµ

)LOH QDPH \RX ZDQW WR VDYH WKH WHVW WR� WKH
H[WHQVLRQ ´�767µ LV DGGHG E\ WKH VRIWZDUH

$ GLVN PXVW EH LQ WKH GLVN GULYH�

���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ
���� ´0HGLD IXOO� 'LVN LV IXOOµ
���� ´)LOH QDPH HUURU� )LOH QDPH UHTXLUHGµ
���� ´0HGLD SURWHFWHG� 'LVN LV ZULWH�SURWHFWHG� FDQQRW ZULWH WR ILOHµ

00(025<�6725H�7(67 b7(03�����


6$9

00(0RU\�'(/(WH�7(67

7KLV FRPPDQG GHOHWHV D WHVW ILOH IURP WKH GLVN�

00(0RU\�'(/(WH�7(67 �ILOH QDPH!

�ILOH QDPH! �VWULQJ� 'HVFULSWLRQ

$ PD[LPXP RI HLJKW FKDUDFWHUV LQ WKH IRUP ´ILOH
QDPHµ

1DPH RI WKH WHVW ILOH \RX ZDQW GHOHWHG

$ GLVN PXVW EH LQ WKH GLVN GULYH�

���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ
���� ´)LOH QDPH QRW IRXQG� &RXOG QRW RSHQ GLVN ILOHµ
���� ´0HGLD SURWHFWHG� 'LVN LV ZULWH�SURWHFWHG� FDQQRW ZULWH WR ILOHµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

00(025<�'(/(7(�7(67 b),/(21(�

1RQH

00(0RU\�/2$'�7(67

7KLV FRPPDQG UHVWRUHV D WHVW IURP D GLVN ILOH LQWR WKH FXUUHQW LQVWUXPHQW WHVW
�EXIIHU ���

00(0RU\�/2$'�7(67 �ILOH QDPH!

�ILOH QDPH! �VWULQJ� 'HVFULSWLRQ

$ PD[LPXP RI HLJKW FKDUDFWHUV LQ WKH IRUP ´ILOH
QDPHµ

)LOH QDPH \RX ZDQW WR ORDG WKH WHVW IURP

'LVN PXVW EH LQ WKH GLVN GULYH�

���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ

00(025<�/2$'�7(67 b7(03�����


5&/

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

00(0RU\�6725H�5(6XOWV

7KLV FRPPDQG VWRUHV WKH FXUUHQW RU VWRUHG WHVW UHVXOWV WR D GLVN ILOH� ,I WKH FXUUHQW
WHVW UHVXOWV DUH RI JUHDW OHQJWK� RQO\ EXIIHU QXPEHU � PD\ EH DYDLODEOH WR VWRUH WR
GLVN� 8VH WKH 6(16H�'$7$�7(/HFRP�0($6XUHPHQW�%8))HU�$9$,ODEOH"
TXHU\ WR GHWHUPLQH LI EXIIHU � H[LVWV�

00(0RU\�6725H�5(6XOWV �ILOH QDPH!��EXIIHU!

�ILOH QDPH! �VWULQJ� 'HVFULSWLRQ

$ PD[LPXP RI HLJKW FKDUDFWHUV LQ WKH IRUP ´ILOH
QDPHµ

)LOH QDPH \RX ZDQW WR VDYH WKH WHVW UHVXOWV WR�
WKH H[WHQVLRQ ´�5(6µ LV DGGHG E\ WKH VRIWZDUH

�EXIIHU! �15��QXPHULF� 'HVFULSWLRQ

9DOLG YDOXHV DUH � DQG � %XIIHU � FRQWDLQV WKH FXUUHQW WHVW UHVXOWV� EXIIHU
� FRQWDLQV WKH SUHYLRXV WHVW UHVXOWV

$ GLVN PXVW EH LQ WKH GLVN GULYH�

���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ
���� ´0HGLD IXOO� 'LVN LV IXOOµ
���� ´)LOH QDPH HUURU� )LOH QDPH UHTXLUHGµ
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7KLV FRPPDQG UHVWRUHV MLWWHU WUDQVIHU WHVW GDWD IURP D GLVN ILOH LQWR D YLHZ�RQO\
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FRPSOLDQFH WHVW SDJH� -LWWHU RXWSXW ILOHV XVH WKH H[WHQVLRQ �287�
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5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�
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00(0RU\�6725H�-,7WHU�287387

00(0RU\�/2$'�-,7WHU�32,1WHU
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5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�
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���� ´0LVVLQJ PHGLD� 'LVN QRW SUHVHQW LQ GULYHµ
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WKH H[WHQVLRQ �287�

00(0RU\�6725H�-,7WHU�287387 �ILOHQDPH!

�ILOHQDPH! �VWULQJ� 'HVFULSWLRQ
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5HTXLUHV LQVWDOODWLRQ RI 2SWLRQ �� MLWWHU PRGXOH�
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���� ´)LOH QDPH HUURU� )LOH QDPH UHTXLUHGµ

���� ´0HGLD SURWHFWHG� 'LVN LV ZULWH�SURWHFWHG� FDQQRW ZULWH WR ILOHµ

00(025<�6725(�-,77(5�287387 �75$1�����

00(0RU\�/2$'�-,7WHU�287387

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���
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6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

+&23\�,00HGLDWH

7KLV FRPPDQG VWDUWV WKH SULQWRXW� 7KH W\SH RI UHSRUW WR EH SULQWHG LV FRQWUROOHG

ZLWK WKH +&23<�,7(0 FRPPDQG� 7KH 23& ELW ZLOO EH VHW ZKHQ WKH UHSRUW KDV

SULQWHG�

+&23\�,00HGLDWH

1RQH

<RXU SULQWHU W\SH PXVW PDWFK WKH +&23\�'(9LFH�/$1*XDJH VHWWLQJ

���� ´2SHUDWLRQ FRPSOHWH� +DUGFRS\ FRPSOHWHµ

���� ´([HFXWLRQ HUURU� +DUGFRS\ DOUHDG\ LQ SURJUHVVµ

+&23<�,00(',$7(

+&23\�$%25W

+&23\�,7(0

7KLV FRPPDQG VHWV RU TXHULHV WKH LQIRUPDWLRQ WR EH SULQWHG�

+&23\�,7(0 �KFRS\ LWHP!

+&23\�,7(0"

�KFRS\ LWHP! �GLVFUHWH� 'HVFULSWLRQ

6800DU\ 6XPPDU\ RI WHVW UHVXOWV LV SULQWHG �GHIDXOW�

$//5(68/76 6XPPDU\ RI DOO PHDVXUHPHQW WHVW UHVXOWV LV
SULQWHG

6&5((1 7KH FXUUHQW VFUHHQ LV SULQWHG

-LWWHU +DUGFRS\ SULQWLQJ RI WKH -LWWHU 5HVXOWV

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6HW� +&23<�,7(0 6800$5<

4XHU\� +&23<�,7(0"

5HVSRQVH� 6&5((1

+&23\�,00HGLDWH

+&23\�'(9LFH�/$1*XDJH

7KLV FRPPDQG VHWV RU TXHULHV WKH SULQWHU ODQJXDJH�

+&23\�'(9LFH�/$1*XDJH �SULQWHU ODQJXDJH!

+&23\�'(9LFH�/$1*XDJH"

�SULQWHU ODQJXDJH! �GLVFUHWH� 'HVFULSWLRQ

7(. 7HNWURQL[ '38���� SULQWHU �GHIDXOW�

(362Q (SVRQ SULQWHU

3&/ 3ULQWHU &RQWURO /DQJXDJH �+HZOHWW�3DFNDUG
7KLQNMHW�

1RQH

1RQH

6HW� +&23<�'(9,&(�/$1*8$*( (3621

4XHU\� +&23<�'(9,&(�/$1*8$*("

5HVSRQVH� 3&/

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

+&23\�7,7/H

7KLV FRPPDQG VHWV RU TXHULHV WKH WLWOH SULQWLQJ FDSDELOLW\� ,I WKH +&23\�7,7/H

LV VHW WR 21� WKH V\VWHP RZQHU DQG V\VWHP XVHU YDOXHV ZLOO EH SULQWHG DV WKH WLWOH�

+&23\�7,7/H �WLWOH HQDEOHG!

+&23\�7,7/H"

�WLWOH HQDEOHG! �ERROHDQ� 'HVFULSWLRQ

� RU 2)) 7LWOH QRW SULQWHG �GHIDXOW�

� RU 21 7LWOH SULQWHG

1RQH

1RQH

6HW� +&23<�7,7/( 21

4XHU\� +&23<�7,7/("

5HVSRQVH� �

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6<67HP�&200XQLFDWH�6(5LDO 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV DQG TXHULHV WKDW FRQWURO FRPPXQLFDWLRQ

RYHU WKH VHULDO SRUW� )LJXUH �ï��� VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

&200XQLFDWH

6(5LDO

6<67HP

3$&(35(6HW &217URO 6%,7V%$8' 3$5LW\

576 '&'

75$1VPLW

7(50LQDWRU '(/D\

)LJXUH �ï���� 6<67HP�&200XQLFDWH�6(5LDO VXEV\VWHP

6<67HP�&200XQLFDWH�6(5LDO�35(6HW

7KLV FRPPDQG VHWV DOO SDUDPHWHUV LQ WKH VHULDO VXEV\VWHP WR GHIDXOW YDOXHV�

6<67HP�&200XQLFDWH�6(5LDO�35(6HW

7KHUH DUH QR SDUDPHWHUV IRU WKLV FRPPDQG� 7KH UHVXOWLQJ GHIDXOWV IRU HDFK

FRPPDQG DUH VKRZQ LQ 7DEOH �ï���

7DEOH �ï��� &RPPDQGV DQG 'HIDXOW 9DOXHV 6HW E\ WKH 6<67HP�&200XQLFDWH�
6(5LDO�35(6HW &RPPDQG

&RPPDQG 'HIDXOW YDOXH

6<67HP�&200XQLFDWH�6(5LDO�&21WURO�'&' �

6<67HP�&200XQLFDWH�6(5LDO�&217URO�576 5)5

6<67HP�&200XQLFDWH�6(5LDO�3$&( 121(

6<67HP�&200XQLFDWH�6(5LDO�%$8' ����

6<67HP�&200XQLFDWH�6(5LDO�3$5,7< 121(

6<67HP�&200XQLFDWH�6(5LDO�6%,7V �

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�7(50LQDWRU /)

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�'(/D\ �

6\QWD[

3DUDPHWHUV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

1RQH

6<67(0�&20081,&$7(�6(5,$/�35(6(7

1RQH

6<67HP�&200XQLFDWH�6(5LDO�&217URO�'&'

7KLV FRPPDQG VHWV RU TXHULHV 'DWD &DUULHU 'HWHFW �'&'� VHQVLWLYLW\ RQ DQG RII�

6<67HP�&200XQLFDWH�6(5LDO�&217URO�'&' �'&' PRGH!

6<67HP�&200XQLFDWH�6(5LDO�&217URO�'&'"

�'&' PRGH! �ERROHDQ� 'HVFULSWLRQ

� RU 21 '&' RQ �GHIDXOW�

� RU 2)) '&' RII

1RQH

1RQH

6HW� 6<67(0�&20081,&$7(�6(5,$/�&21752/�'&' 2))

4XHU\� 6<67(0�&20081,&$7(�6(5,$/�&21752/�'&'"

5HVSRQVH� �

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6<67HP�&200XQLFDWH�6(5LDO�&217URO�576

7KLV FRPPDQG VHWV RU TXHULHV WKH KDUGZDUH KDQGVKDNLQJ VFKHPH� :KHQ VHW WR
21� KDQGVKDNLQJ LV RII �WKH LQVWUXPHQW LV QRW VHQVLWLYH WR WKH &76 ����� :KHQ
VHW WR 5)5 RU ,%)8//� WKH QRUPDO 576�&76 KDUGZDUH KDQGVKDNLQJ LV RQ �WKH
LQVWUXPHQW LQGLFDWHV UHDG\ WR UHFHLYH ZLWK WKH 576 OLQH��

6<67HP�&200XQLFDWH�6(5LDO�&217URO�576 �VHULDO 576!

6<67HP�&200XQLFDWH�6(5LDO�&217URO�576"

�VHULDO 576! �GLVFUHWH� 'HVFULSWLRQ

21 1RW VHQVLWLYH WR WKH &76 ���� 576 OLQH DOZD\V
DVVHUWHG �KDQGVKDNLQJ LV RII�

5)5 5HDG\ )RU 5HFHLYLQJ �KDQGVKDNLQJ LV RQ�

,%)8// VDPH DV 5)5

1RQH

1RQH

6HW� 6<67(0�&20081,&$7(�6(5,$/�&21752/�576 5)5

4XHU\� 6<67(0�&20081,&$7(�6(5,$/�&21752/�576"

5HVSRQVH� 5)5

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6<67HP�&200XQLFDWH�6(5LDO�%$8'

7KLV FRPPDQG VHWV RU TXHULHV WKH EDXG UDWH �ERWK WUDQVPLW DQG UHFHLYH� RI WKH
VHULDO SRUW�

6<67HP�&200XQLFDWH�6(5LDO�%$8' �VHULDO EDXG!

6<67HP�&200XQLFDWH�6(5LDO�%$8'"

�VHULDO EDXG! �15��QXPHULF� 'HVFULSWLRQ

���� ���� EDXG �GHIDXOW�

���� ���� EDXG

���� ���� EDXG

���� ���� EDXG

1RQH

1RQH

6HW� 6<67(0�&200�6(5�%$8' ����

4XHU\� 6<67(0�&200�6(5�%$8'"

5HVSRQVH� ����

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6<67HP�&200XQLFDWH�6(5LDO�3$5LW\

7KLV FRPPDQG VHWV RU TXHULHV WKH SDULW\ RI WKH VHULDO SRUW�

6<67HP�&200XQLFDWH�6(5LDO�3$5LW\ �VHULDO SDULW\!

6<67HP�&200XQLFDWH�6(5LDO�3$5LW\"

�VHULDO SDULW\! �GLVFUHWH� 'HVFULSWLRQ

121( 1R SDULW\ LV VHQW RU UHFHLYHG �GHIDXOW�

(9(1 (YHQ SDULW\ LV VHQW DQG UHFHLYHG

2'' 2GG SDULW\ LV VHQW DQG UHFHLYHG

1RQH

1RQH

6HW� 6<67(0�&20081,&$7(�6(5,$/�3$5,7< (9(1

4XHU\� 6<67(0�&20081,&$7(�6(5,$/�3$5,7<"

5HVSRQVH� (9(1

1RQH

6<67HP�&200XQLFDWH�6(5LDO�6%,7V

7KLV FRPPDQG VHWV RU TXHULHV WKH QXPEHU RI VWRS ELW XVHG E\ WKH VHULDO SRUW�

6<67HP�&200XQLFDWH�6(5LDO�6%,7V �VHULDO VELWV!

6<67HP�&200XQLFDWH�6(5LDO�6%,7V"

�VHULDO VELWV! �15��QXPHULF� 'HVFULSWLRQ

� RU � 1XPEHU RI VWRS ELWV XVHG E\ WKH VHULDO SRUW

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

1RQH

6HW� 6<67(0�&20081,&$7(�6(5,$/�6%,76 �

4XHU\� 6<67(0�&20081,&$7(�6(5,$/�6%,76"

5HVSRQVH� �

1RQH

6<67HP�&200XQLFDWH�6(5LDO�3$&(

7KLV FRPPDQG VHWV RU TXHULHV WKH VRIWZDUH SDFLQJ VFKHPH�

6<67HP�&200XQLFDWH�6(5LDO�3$&( �VHULDO SDFH!

6<67HP�&200XQLFDWH�6(5LDO�3$&("

�VHULDO SDFH! �GLVFUHWH� 'HVFULSWLRQ

121( 6RIWZDUH SDFLQJ GLVDEOHG �GHIDXOW�

;21 6RIWZDUH SDFLQJ RQ XVLQJ FRQWURO�6 DQG
FRQWURO�4

1RQH

1RQH

6HW� 6<67(0�&20081,&$7(�6(5,$/�3$&( 121(

4XHU\� 6<67(0�&20081,&$7(�6(5,$/�3$&("

5HVSRQVH� ;21

1RQH

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�'(/D\

7KLV FRPPDQG VHWV RU TXHULHV WKH GHOD\� LQ VHFRQGV� WKDW WKH LQVWUXPHQW ZDLWV

DIWHU UHFHLYLQJ D TXHU\ DQG EHIRUH LVVXLQJ D UHVSRQVH�

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�'(/D\ �WUDQVPLW GHOD\!

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�'(/D\"

�WUDQVPLW GHOD\! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �� 'HOD\ LQ VHFRQGV WKDW LQVWUXPHQW ZDLWV DIWHU
UHFHLYLQJ D TXHU\ EHIRUH LVVXLQJ D UHVSRQVH
�GHIDXOW ��

1RQH

1RQH

6HW� 6<67(0�&20081,&$7(�6(5,$/�75$160,7�'(/$< �

4XHU\� 6<67(0�&20081,&$7(�6(5,$/�75$160,7�'(/$<"

5HVSRQVH� �

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�7(50LQDWRU

7KLV FRPPDQG VHWV RU TXHULHV WKH FKDUDFWHU RU FKDUDFWHUV VHQW ZLWK WKH UHVSRQVH

PHVVDJH�

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�7(50LQDWRU �WHUPLQDWRU!

6<67HP�&200XQLFDWH�6(5LDO�75$1VPLW�7(50LQDWRU"

�WHUPLQDWRU! �GLVFUHWH� 'HVFULSWLRQ

/) /LQH IHHG �GHIDXOW�

&5 &DUULDJH UHWXUQ

&5/) &5�/)

/)&5 /)�&5

1RQH

1RQH

6HW� 6<67(0�&20081,&$7(�6(5,$/�75$160,7�7(50,1$725 &5/)

4XHU\� 6<67(0�&20081,&$7(�6(5,$/�75$160,7�7(50,1$725"

5HVSRQVH� &5/)

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QSXW�2XWSXW &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

,QVWUXPHQW &RQWURO &RPPDQGV

7KH ,QVWUXPHQW &RQWURO FRPPDQGV DOORZ \RX WR DFFHVV XWLOLW\ IXQFWLRQV DQG

VHWWLQJV VXFK DV HUURUV� TXHU\ KHDGHUV� VHULDO QXPEHU� V\VWHP WLPH� GDWH� RZQHU�

DQG RSHUDWRU�

7KLV VHFWLRQ FRQWDLQV DOO RI WKH FRPPDQGV DQG TXHULHV IRU WKH IROORZLQJ

&76 ��� ,QVWUXPHQW &RQWURO VXEV\VWHP�

1 6<67HP

6<67HP 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH FRPPDQGV DQG TXHULHV WKDW DOORZ \RX WR

DFFHVV JHQHUDO XWLOLW\ IXQFWLRQV DQG VHWWLQJV LQ WKH LQVWUXPHQW� )LJXUH �ï���

VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

6<67HP

(55RU" 7,0( %((3HU'$7(

&217URO,00HGLDWH

./2&N+($'HUV 9(5%RVH 6(5LDO 2:1HU 86(5 6(7" $%6WRXFK02'(" 6'(6FULSWLRQ

)LJXUH �ï���� 6<67HP VXEV\VWHP

6<67HP�(55RU"

7KLV TXHU\ UHWXUQV WKH HUURUV DQG HYHQWV WKDW KDYH DFFXPXODWHG LQ WKH LQVWUXPHQW�

,I QR HUURUV DUH SUHVHQW LQ WKH LQVWUXPHQW� WKH UHVSRQVH LV� ��´1R (UURUµ�

6<67HP�(55RU"

�HUURU QXPEHU! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR ��� 7KLV YDOXH LQGLFDWHV WKH HUURU QXPEHU

�HUURU GHVFULSWLRQ! �VWULQJ� 'HVFULSWLRQ

3ULPDU\ HUURU PHVVDJH DQG� RSWLRQDOO\� D
VHFRQGDU\ HUURU PHVVDJH

7KLV VWULQJ GHVFULEHV WKH HUURU

6\QWD[

5HVSRQVH



,QVWUXPHQW &RQWURO &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

6HH WKH 0HVVDJHV WDEOHV LQ WKH 6WDWXV DQG (YHQWV VHFWLRQ�

4XHU\� 6<67(0�(5525"

5HVSRQVH� ���� ´([HFXWLRQ HUURU� 3RLQWHU EXUVW DFWLYH� UHTXHVW LJQRUHGµ

1RQH

6<67HP�'$7(

7KLV FRPPDQG VHWV RU TXHULHV WKH GDWH IRU WKH LQVWUXPHQW�

6<67HP�'$7( �\HDU!��PRQWK!��GD\!

6<67HP�'$7("

�\HDU! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �� 7KH V\VWHP \HDU LV VHW WR WKLV YDOXH

�PRQWK! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �� 7KH V\VWHP PRQWK LV VHW WR WKLV YDOXH

�GD\! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �� 7KH V\VWHP GD\ LV VHW WR WKLV YDOXH

1RQH

1RQH

6HW� 6<67(0�'$7( ������

4XHU\� 6<67(0�'$7("

5HVSRQVH� �������

6<67HP�7,0(

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QVWUXPHQW &RQWURO &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6<67HP�7,0(

7KLV FRPPDQG VHWV RU TXHULHV WKH WLPH IRU WKH LQVWUXPHQW� 7LPH LV NHSW LQ D

���KRXU IRUPDW�

6<67HP�7,0( �KRXU!��PLQXWH!��VHFRQG!

6<67HP�7,0("

�KRXU! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �� 7KH V\VWHP KRXU LV VHW WR WKLV YDOXH

�PLQXWH! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �� 7KH V\VWHP PLQXWH LV VHW WR WKLV YDOXH

�VHFRQG! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU LQ WKH UDQJH � WR �� 7KH V\VWHP VHFRQG LV VHW WR WKLV YDOXH

1RQH

1RQH

6HW� 6<67(0�7,0( �������

4XHU\� 6<67(0�7,0("

5HVSRQVH� ��������

6<67HP�'$7(

6<67HP�02'("

7KLV TXHU\ UHWXUQV WKH PRGH RI WKH LQVWUXPHQW�

6<67HP�02'("

�V\VWHP PRGH! �GLVFUHWH� 'HVFULSWLRQ

6'+ ,QVWUXPHQW LV VHW WR 6'+ PRGH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH



,QVWUXPHQW &RQWURO &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

1RQH

4XHU\� 6<67(0�02'("

5HVSRQVH� 6'+

6<67HP�02'(

6<67HP�+($'HUV

7KLV FRPPDQG VHWV RU TXHULHV WKH SUHVHQFH RI KHDGHUV LQ TXHU\ UHVSRQVHV�

6<67HP�+($'HUV �V\VWHP KHDGHUV!

6<67HP�+($'HUV"

�V\VWHP KHDGHUV! �ERROHDQ� 'HVFULSWLRQ

� RU 2)) 1R V\VWHP KHDGHUV DUH UHWXUQHG �GHIDXOW�

� RU 21 6\VWHP KHDGHUV DUH UHWXUQHG

1RQH

1RQH

6HW� 6<67(0�+($'(56 2))

4XHU\� 6<67(0�+($'(56"

5HVSRQVH� �

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QVWUXPHQW &RQWURO &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6<67HP�9(5%RVH

7KLV FRPPDQG VHWV RU TXHULHV WKH OHQJWK RI KHDGHUV LQ TXHU\ UHVSRQVHV� ,I

YHUERVH LV 21� WKH ORQJ IRUP RI KHDGHUV LV UHWXUQHG� ,I YHUERVH LV 2))� WKH VKRUW

IRUP LV UHWXUQHG�

6<67HP�9(5%RVH �V\VWHP YHUERVH!

6<67HP�9(5%RVH"

�V\VWHP YHUERVH! �ERROHDQ� 'HVFULSWLRQ

� RU 2)) 6KRUW IRUP RI KHDGHUV �GHIDXOW�

� RU 21 /RQJ IRUP RI KHDGHUV

6<67HP�+($'HUV PXVW EH VHW WR 21 IRU KHDGHUV WR EH UHWXUQHG�

1RQH

6HW� 6<67(0�9(5%26( 2))

4XHU\� 6<67(0�9(5%26("

5HVSRQVH� �

1RQH

6<67HP�6(5LDO

7KLV FRPPDQG VHWV RU TXHULHV WKH LQVWUXPHQW VHULDO QXPEHU� 7KH IDFWRU\ DVVLJQV

WKH VHULDO QXPEHU� KRZHYHU� \RX PD\ DOWHU WKH VHULDO QXPEHU� 2QO\ $6&,,

DOSKDQXPHULF FKDUDFWHUV DUH DFFHSWHG�

6<67HP�6(5,DO �VHULDO QXPEHU!

6<67HP�6(5,DO"

�VHULDO QXPEHU! �VWULQJ� 'HVFULSWLRQ

$Q\ $6&,, VWULQJ� PD[LPXP OHQJWK RI �� 7KH LQVWUXPHQW VHULDO QXPEHU LV VHW WR WKLV
YDOXH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV



,QVWUXPHQW &RQWURO &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

1RQH

6HW� 6<67(0�6(5,$/ b%�������

4XHU\� 6<67(0�6(5,$/"

5HVSRQVH� %������


,'1"

6<67HP�2:1HU

7KLV FRPPDQG VHWV RU TXHULHV WKH LQVWUXPHQW RZQHU� 7KLV LQIRUPDWLRQ LV VDYHG LQ

WKH UHVXOWV EXIIHU DQG SULQWHG LQ KDUGFRS\ UHSRUWV�

6<67HP�2:1HU �V\VWHP RZQHU!

6<67HP�2:1HU"

�V\VWHP RZQHU! �VWULQJ� 'HVFULSWLRQ

$Q\ $6&,, VWULQJ� PD[LPXP OHQJWK RI �� 7KH LQVWUXPHQW V\VWHP RZQHU LV VHW WR WKLV
YDOXH

1RQH

1RQH

6HW� 6<67(0�2:1(5 b7KH $%& 7(/(&20 &203$1<�

4XHU\� 6<67(0�2:1(5"

5HVSRQVH� �7+( ;<= 7(/(&20 &203$1<�

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QVWUXPHQW &RQWURO &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6<67HP�86(5

7KLV FRPPDQG VHWV RU TXHULHV WKH LQVWUXPHQW RSHUDWRU QDPH� 7KLV LQIRUPDWLRQ LV

VDYHG LQ WKH UHVXOWV EXIIHU DQG SULQWHG LQ KDUGFRS\ UHSRUWV�

6<67HP�86(5 �RSHUDWRU QDPH!

6<67HP�86(5"

�RSHUDWRU QDPH! �VWULQJ� 'HVFULSWLRQ

$Q\ $6&,, VWULQJ� PD[LPXP OHQJWK RI �� 7KH LQVWUXPHQW RSHUDWRU QDPH LV VHW WR WKLV
YDOXH

1RQH

1RQH

6HW� 6<67(0�86(5 b-2+1 '2(�

4XHU\� 6<67(0�86(5"

5HVSRQVH� �-2+1 7(&+1,&,$1�

6<67HP�2:1HU

6<67HP�%((3HU�,00HGLDWH

7KLV FRPPDQG LV XVHG WR VRXQG WKH EHHSHU LQ WKH LQVWUXPHQW�

6<67HP�%((3HU�,00HGLDWH

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV



,QVWUXPHQW &RQWURO &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

6<67(0�%((3(5�,00(',$7(

6<67HP�%((3HU�&217URO

6<67HP�%((3HU�&217URO

7KLV FRPPDQG VHWV RU TXHULHV WKH EHHSHU FRQWURO�

6<67HP�%((3HU�&217URO �EHHSHU FRQWURO!

6<67HP�%((3HU�&217URO"

�EHHSHU FRQWURO! �ERROHDQ� 'HVFULSWLRQ

� RU 2)) 8VH 6<67HP�%((3HU�,00HGLDWH WR VRXQG WKH
EHHSHU �GHIDXOW�

� RU 21 7KH EHHSHU VRXQGV ZKHQ DQ\ HUURU� DODUP� RU
IDLOXUH LV GHWHFWHG

1RQH

1RQH

6HW� 6<67(0�%((3(5�&21752/ 21

4XHU\� 6<67(0�%((3(5�&21752/"

5HVSRQVH� �

1RQH

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QVWUXPHQW &RQWURO &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6<67HP�./2&N

7KLV FRPPDQG VHWV RU TXHULHV WKH IURQW SDQHO ORFN VHWWLQJ� �./2&N VWDQGV IRU
NH\ERDUG ORFN��

6<67HP�./2&N �IURQW SDQHO FRQWURO!
6<67HP�./2&N"

�IURQW SDQHO FRQWURO! �ERROHDQ� 'HVFULSWLRQ

� RU 2)) )URQW SDQHO HQDEOHG �GHIDXOW�

� RU 21 )URQW SDQHO GLVDEOHG

1RQH

1RQH

6HW� 6<67(0�./2&. 21

4XHU\� 6<67(0�./2&."

5HVSRQVH� �

1RQH

6<67HP�6(7"

7KLV TXHU\ UHWXUQV WKH FXUUHQW LQVWUXPHQW VWDWH DQG SHUIRUPV WKH VDPH IXQFWLRQ DV
WKH 
/51" TXHU\�

6<67HP�6(7"

$ OLVW RI FRPPDQGV DQG WKHLU SDUDPHWHU YDOXHV VHSDUDWHG E\ VHPLFRORQV ����

1RQH

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV



,QVWUXPHQW &RQWURO &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

4XHU\� 6<67(0�6(7"

5HVSRQVH� �287387��7(/(&20�5$7( 670��7<3( (/(&75,&$/�/(9(/
;&211(&7��6285&(�&/2&.�6285&( ,17(51$/�2))6(7�02'(
/2))6(7�/9$/8( ���6285&(�'$7$�7(/(&20�6285&( 287387��
���


/51"

6<67HP�6'(6FULSWLRQ

7KLV FRPPDQG VHWV RU TXHULHV WKH GHVFULSWLRQ IRU WKH VWRUHG VHWWLQJV LQ WKH
FXUUHQW EXIIHU�

6<67HP�6'(6FULSWLRQ �GHVFULSWLRQ!
6<67HP�6'(6FULSWLRQ"

�GHVFULSWLRQ! �VWULQJ� 'HVFULSWLRQ

$Q\ VWULQJ� PD[LPXP OHQJWK RI �� FKDUDFWHUV 'HVFULSWLRQ RI WKH VWRUHG VWULQJV LQ WKH FXUUHQW
EXIIHU

$IWHU \RX VHW WKH GHVFULSWLRQ ZLWK WKLV FRPPDQG� XVH WKH 
6$9 FRPPDQG WR VDYH
WKH GHVFULSWLRQ DQG VHWWLQJV LQ PHPRU\ RU WKH 00(0RU\�6725H�6(77LQJV
FRPPDQG WR VDYH WKH GHVFULSWLRQ DQG VHWWLQJV WR GLVN�

1RQH

6HW� 6<67(0�6'(6&5,37,21 b3$66�)$,/ 7(67 $����

4XHU\� 6<67(0�6'(6&5,37,21"

5HVSRQVH� �3$66�)$,/ 7(67 7����


6$9

5&/
00(0RU\�6725H�6(77LQJV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



,QVWUXPHQW &RQWURO &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6<67HP�$%6WRXFK

7KLV FRPPDQG VLPXODWHV IURQW SDQHO EXWWRQ SUHVVHV DQG NQRE WXUQV�

6<67HP�$%6WRXFK �DEVWRXFK!

�DEVWRXFK! �GLVFUHWH� 'HVFULSWLRQ

+%� +RUL]RQWDO EH]HO �� �OHIW�PRVW EXWWRQ�

+%� +RUL]RQWDO EH]HO ��

+%� +RUL]RQWDO EH]HO ��

+%� +RUL]RQWDO EH]HO ��

+%� +RUL]RQWDO EH]HO ��

+%� +RUL]RQWDO EH]HO ��

+%� +RUL]RQWDO EH]HO �� �ULJKW�PRVW EXWWRQ�

9%� 9HUWLFDO EH]HO �� �WRS EXWWRQ�

9%� 9HUWLFDO EH]HO ��

9%� 9HUWLFDO EH]HO ��

9%� 9HUWLFDO EH]HO ��

9%� 9HUWLFDO EH]HO �� �ERWWRP EXWWRQ�

67(67V 6WRUHG WHVWV PHQX

75$1VPLW 7UDQVPLWWHU VHWXS PHQX

5(&(LYHU 5HFHLYHU VHWXS PHQX

5(6XOWV 5HVXOWV PHQX

87,/LW\ 8WLOLW\ PHQX

67$576723 6WDUW�6WRS EXWWRQ

6723 6WDUW�6WRS EXWWRQ

,(55RU (UURU LQVHUW EXWWRQ

32,1WHU 3RLQWHU $FWLRQ EXWWRQ

5+,6WRU\ 5HVHW KLVWRU\ EXWWRQ

,1&.QRE ,QFUHPHQW NQRE

'(&.QRE 'HFUHPHQW NQRE

+(/3 +HOS GLDORJ EXWWRQ

$872VFDQ $XWRVFDQ GLDORJ EXWWRQ

35,17 3ULQW GLDORJ EXWWRQ

6\QWD[

3DUDPHWHUV



,QVWUXPHQW &RQWURO &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

1RQH

1RQH

6<67(0�$%6728&+ 9%�

1RQH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

'LDJQRVWLF &RPPDQGV

7KH 'LDJQRVWLF FRPPDQGV DOORZ FRQWURO RI WKH GLDJQRVWLF VHOI WHVWV SURYLGHG

ZLWK \RXU LQVWUXPHQW�

7KLV VHFWLRQ FRQWDLQV DOO RI WKH FRPPDQGV DQG TXHULHV IRU WKH IROORZLQJ

&76 ��� 'LDJQRVWLF VXEV\VWHP�

1 ',$*QRVWLF

',$*QRVWLF 6XEV\VWHP

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH FRPPDQGV DQG TXHULHV WKDW DOORZ DFFHVV DQG

FRQWURO RI WKH GLDJQRVWLF VHOI WHVWV SURYLGHG ZLWK \RXU LQVWUXPHQW� )LJXUH �ï���

VKRZV WKH KLHUDUFK\ WUHH IRU WKLV VXEV\VWHP�

',$*QRVWLF

%8))HU6(/HFW 5(68OWV"

6,=(" ,1'H[ '$7$"

(;(&XWH /223

)LJXUH �ï���� ',$*QRVWLF VXEV\VWHP

',$*QRVWLF�(;(&XWH

7KLV FRPPDQG H[HFXWHV WKH VHOHFWHG GLDJQRVWLF URXWLQHV DQG VHWV WKH 23& ELW

ZKHQ FRPSOHWHG�

',$*QRVWLF�(;(&XWH

1RQH

7KH URXWLQHV H[HFXWHG DUH GHWHUPLQHG E\ WKH ',$*QRVWLF�6(/HFW FRPPDQG�

���� ´([HFXWLRQ HUURU� 'LDJQRVWLFV LQYDOLG ZKLOH GLVN RU DXWRVFDQ EXV\µ

���� ´2SHUDWLRQ FRPSOHWH� ,QWHUQDO GLDJQRVWLFV FRPSOHWHG ï SDVVHGµ

���� ´2SHUDWLRQ FRPSOHWH� ,QWHUQDO GLDJQRVWLFV FRPSOHWHG ï IDLOHGµ

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



'LDJQRVWLF &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

',$*1267,&�(;(&87(

',$*QRVWLF�6(/HFW


767"

',$*QRVWLF�6(/HFW

7KLV FRPPDQG VHWV RU TXHULHV WKH VSHFLILHG GLDJQRVWLF URXWLQH WKDW DUH UXQ ZKHQ

WKH ',$*QRVWLF�(;(&XWH FRPPDQG LV VHQW�

',$*QRVWLF�6(/HFW �GLDJQRVWLF JURXS!

',$*QRVWLF�6(/HFW"

�GLDJQRVWLF JURXS! �GLVFUHWH� 'HVFULSWLRQ

67$1GDUG 6WDQGDUG VHOI WHVW� VDPH DV WKH 
767" TXHU\
�GHIDXOW�

352&HVVRU 3URFHVVRU ERDUG

3527RFRO 3URWRFRO ERDUG

&/2&N &ORFN JHQHUDWRU ERDUG

',6. 'LVN GULYH

',63OD\ 'LVSOD\ ERDUG

75,%XWDU\ 7ULEXWDU\ ERDUG �$GG�'URS 7HVW 2SWLRQ 2QO\�

,17(5)$&( /LQH LQWHUIDFH PRGXOH

)3$1HO )URQW 3DQHO

6<6,17(51$/ &RPSOHWH V\VWHP �LQWHUQDO ORRSEDFN�

6<6(;7(51$/ &RPSOHWH V\VWHP �H[WHUQDO ORRSEDFN�

-,7WHU -LWWHU PRGXOH

1RQH

1RQH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV



'LDJQRVWLF &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

6HW� ',$*1267,&�6(/(&7 67$1'$5'

4XHU\� ',$*1267,&�6(/(&7"

5HVSRQVH� -,77(5

',$*QRVWLF�(;(&XWH

',$*QRVWLF�5(6XOWV"

7KLV TXHU\ UHWXUQV WKH UHVXOWV IURP WKH ODVW GLDJQRVWLFV H[HFXWLRQ� 7KHVH

GLDJQRVWLFV FRXOG KDYH EHHQ UXQ DW WKH SRZHU�RQ VHOI WHVW RU DV D UHVXOW RI VHQGLQJ

WKH ',$*QRVWLF�(;(&XWH FRPPDQG RU 
767" TXHU\�

,I DQ\ 6&3,�GHULYHG RU ,((( ����� &RPPRQ &RPPDQG LV VHQW ZKLOH WKH

GLDJQRVWLFV DUH UXQQLQJ� WKH GLDJQRVWLFV ZLOO VWRS� 7KH ',$*QRVWLF�5(6XOWV"

TXHU\ FDQ WKHQ EH XVHG WR GHWHUPLQH LI WKH VHOHFWHG GLDJQRVWLF WHVW SDVVHG RU

IDLOHG�

',$*QRVWLF�5(6XOWV"

�GLDJQRVWLF UHVXOWV! �GLVFUHWH� 'HVFULSWLRQ

3$66(' 7HVW SDVVHG

)$,/(' 7HVW IDLOHG

$%257(' 7HVW DERUWHG

1RQH

1RQH

4XHU\� ',$*1267,&�5(68/76"

5HVSRQVH� 3$66('

',$*QRVWLF�6(/HFW

',$*QRVWLF�(;(&XWH

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



'LDJQRVWLF &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

',$*QRVWLF�/223

7KLV FRPPDQG VHWV RU TXHULHV WKH ORRSLQJ FRQWURO XVHG IRU GLDJQRVWLF URXWLQHV

ZKHQ WKH ',$*QRVWLFV�(;(&XWH FRPPDQG LV JLYHQ�

',$*QRVWLF�/223 �ORRS FRQWURO!

',$*QRVWLF�/223"

�ORRS FRQWURO! �GLVFUHWH� 'HVFULSWLRQ

21&( 2QH SDVV �GHIDXOW�

7(1 /RRS WHQ WLPHV

7+286$1' /RRS RQH WKRXVDQG WLPHV

(55RU /RRS XQWLO HUURU GHWHFWHG

)25(9(5 /RRS XQWLO DQ\ FRPPDQG LV VHQW

1RQH

1RQH

6HW� ',$*1267,&�/223 7(1

4XHU\� ',$*1267,&�/223"

5HVSRQVH� 21&(

',$*QRVWLF�(;(&XWH

7KLV TXHU\ UHWXUQV WKH FXUUHQW VHWWLQJ RI WKH ORRSLQJ FRQWURO XVHG IRU GLDJQRVWLF

URXWLQHV ZKHQ WKH ',$*QRVWLFV�(;(&XWH FRPPDQG LV JLYHQ�

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



'LDJQRVWLF &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

',$*QRVWLF�%8))HU�6,=("

7KLV TXHU\ UHWXUQV WKH QXPEHU RI HQWULHV LQ WKH GLDJQRVWLFV UHVXOWV EXIIHU� 7KH

�EXIIHU VL]H! LV WKH PD[LPXP YDOXH \RX FDQ XVH LQ WKH ',$*QRVWLF�%8))HU�

,1'H[ FRPPDQG�

',$*QRVWLF�%8))HU�6,=("

�EXIIHU VL]H! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU 7KH QXPEHU RI HQWULHV LQ WKH UHVXOWV EXIIHU
�� LQGLFDWHV WKDW QR HUURUV ZHUH IRXQG LQ WKH
GLDJQRVWLFV�

1RQH

1RQH

4XHU\� ',$*1267,&�%8))(5�6,=("

5HVSRQVH� �

',$*QRVWLF�%8))HU�,1'H[

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



'LDJQRVWLF &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

',$*QRVWLF�%8))HU�,1'H[

7KLV FRPPDQG VHWV RU TXHULHV WKH EXIIHU WKDW LV XVHG E\ WKH ',$*QRVWLF�

%8))HU�'$7$" TXHU\� 7KH �EXIIHU QXPEHU! PXVW EH OHVV WKDQ RU HTXDO WR WKH

�EXIIHU VL]H! YDOXH UHWXUQHG IURP WKH ',$*QRVWLF�%8))HU�6,=(" TXHU\� :KHQ

WKH ',$*QRVWLF�(;(&XWH FRPPDQG LV JLYHQ� WKH �EXIIHU QXPEHU! LV UHVHW WR ��

',$*QRVWLF�%8))HU�,1'H[ �EXIIHU QXPEHU!

�EXIIHU QXPEHU! �15��QXPHULF� 'HVFULSWLRQ

$Q\ LQWHJHU� PXVW EH OHVV WKDQ RU HTXDO WR WKH
LQWHJHU UHWXUQHG IURP WKH ',$*QRVWLF�%8))HU�
6,=(" TXHU\

%XIIHU XVHG E\ WKH ',$*QRVWLF�%8))HU�
'$7$" TXHU\ �GHIDXOW  ��

1RQH

1RQH

6HW� ',$*1267,&�%8))(5�,1'(; �

4XHU\� ',$*1267,&�%8))(5�,1'(;"

5HVSRQVH� ��

',$*QRVWLF�%8))HU�6,=("

',$*QRVWLF�%8))HU�'$7$"

',$*QRVWLF�%8))HU�(;(&XWH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



'LDJQRVWLF &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

',$*QRVWLF�%8))HU�'$7$"

7KLV TXHU\ UHWXUQV GHWDLOHG GHVFULSWLRQ RI WKH GLDJQRVWLF UHVXOWV� 8VH WKH

',$*QRVWLF�%8))HU�,1'H[ FRPPDQG WR VHOHFW WKH EXIIHU WR YLHZ�

',$*QRVWLF�%8))HU�'$7$"

�GLDJQRVWLF GHVFULSWLRQ! �VWULQJ� 'HVFULSWLRQ

$Q $6&,, VWULQJ� PD[LPXP OHQJWK ��� $ GHWDLOHG GHVFULSWLRQ RI WKH GLDJQRVWLF UHVXOWV

1RQH

1RQH

4XHU\� ',$*1267,&�%8))(5�'$7$"

5HVSRQVH� �0(025< 7(67 )$,/(' � :527( $$ 5($' ���

',$*QRVWLF�%8))HU�,1'H[

',$*QRVWLF�6(/HFW

',$*QRVWLF�(;(&XWH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



'LDJQRVWLF &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���

&RPPRQ &RPPDQGV

7KLV VHFWLRQ GHVFULEHV HDFK RI WKH ,((( ����� &RPPRQ &RPPDQGV LQ GHWDLO�
&76 ���


&/6

7KLV FRPPDQG FOHDUV DOO VWDWXV UHJLVWHUV DQG HUURU TXHXHV�


&/6

1RQH

1RQH

1RQH


&/6

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO


(6(

7KLV FRPPDQG VHWV WKH FRQWHQWV RI WKH (YHQW 6WDWXV (QDEOH 5HJLVWHU� 7KLV
UHJLVWHU FRQWUROV WKH UHSRUWLQJ RI VSHFLILF HUURUV WKURXJK WKH VWDWXV UHJLVWHU DQG
WKH LQWHUUXSW PHFKDQLVP�


(6( �GHFLPDO YDOXH!

�GHFLPDO YDOXH!
�15��QXPHULF� ELW 'HVFULSWLRQ

� � 2SHUDWLRQ FRPSOHWH

� � 1RW XVHG

� � 4XHU\ HUURU

� � 'HYLFH GHSHQGHQW HUURU

�� � ([HFXWLRQ HUURU

�� � &RPPDQG HUURU

�� � 1RW XVHG

��� � 3RZHU RQ

1RQH

1RQH


(6( ��


(6("

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���


(6("

7KLV TXHU\ UHWXUQV WKH FRQWHQWV RI WKH (YHQW 6WDWXV (QDEOH 5HJLVWHU�


(6("

�GHFLPDO YDOXH!
�15��QXPHULF� ELW 'HVFULSWLRQ

� � 2SHUDWLRQ FRPSOHWH

� � 1RW XVHG

� � 4XHU\ HUURU

� � 'HYLFH GHSHQGHQW HUURU

�� � ([HFXWLRQ HUURU

�� � &RPPDQG HUURU

�� � 1RW XVHG

��� � 3RZHU RQ

1RQH

1RQH

4XHU\� 
(6("

5HVSRQVH� ��


(6(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO


(65"

7KLV TXHU\ UHWXUQV WKH FRQWHQWV RI WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� 7KLV
UHJLVWHU VKRZV WKH VWDWXV RI JHQHUDO LQVWUXPHQW�UHODWHG HYHQWV DV ELWV HQFRGHG LQWR
D QXPEHU�


(65"

�GHFLPDO YDOXH!
�15��QXPHULF� ELW 'HVFULSWLRQ

� � 2SHUDWLRQ FRPSOHWH

� � 1RW XVHG

� � 4XHU\ HUURU

� � 'HYLFH GHSHQGHQW HUURU

�� � ([HFXWLRQ HUURU

�� � &RPPDQG HUURU

�� � 1RW XVHG

��� � 3RZHU RQ

1RQH

1RQH

4XHU\� 
(65"

5HVSRQVH� ��


(6(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���


,'1"

7KLV TXHU\ UHWXUQV WKH LGHQWLW\ RI WKH LQVWUXPHQW�


,'1"

�PDQXIDFWXUHU!��PRGHO!��VHULDO QXPEHU!��ILUPZDUH YHUVLRQ!

1RQH

1RQH

4XHU\� 
,'1"

5HVSRQVH� �7(.7521,;�&76��������������&)�����& )9�����

1RQH


/51"

7KLV TXHU\ UHWXUQV DQ $6&,, UHSUHVHQWDWLRQ RI WKH FXUUHQW LQVWUXPHQW VHWXS�


/51"

$ OLVW RI FRPPDQGV DQG WKHLU SDUDPHWHU YDOXHV VHSDUDWHG E\ VHPLFRORQV ��� �VHH
$SSHQGL[ 12 7$* IRU D FRPSOHWH OLVW��

1RQH

1RQH

4XHU\� 
/51"

5HVSRQVH� ��287387��7(/(&20�5$7( 670��7<3( (/(&75,&$/�/(9(/
;&211(&7��6285&(�&/2&.�6285&( ,17(51$/�2))6(7�02'(
/2))6(7�/9$/8( ���6285&(�'$7$�7(/(&20�6285&( 287387��
����

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO


567

7KLV FRPPDQG UHVHWV WKH LQVWUXPHQW DQG SXWV LW LQWR D GHIDXOW VWDWH� ZKLFK LV
LQGHSHQGHQW RI SDVW KLVWRULFDO VHWXSV� 7KLV FRPPDQG VHWV WKH 2SHUDWLRQ
&RPSOHWH ELW LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�


567

1RQH

1RQH

���� ´2SHUDWLRQ FRPSOHWH� ,QVWUXPHQW IDFWRU\ UHVHW FRPSOHWHµ


567

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���


65(

7KLV FRPPDQG VHWV WKH FRQWHQWV RI WKH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU� 7KLV
UHJLVWHU FRQWUROV WKH UHSRUWLQJ RI VSHFLILF HUURUV WKURXJK WKH VWDWXV UHJLVWHU DQG
WKH LQWHUUXSW PHFKDQLVP�


65( �GHFLPDO YDOXH!

�GHFLPDO YDOXH!
�15��QXPHULF� ELW 'HVFULSWLRQ

� � 1RW XVHG

� � 1RW XVHG

� � 1RW XVHG

� � 1RW XVHG

�� � 0HVVDJH DYDLODEOH

�� � (YHQW VWDWXV VXPPDU\

�� � 1RW XVHG

��� � 1RW XVHG

1RQH

1RQH


65( ��


65("

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO


65("

7KLV TXHU\ UHWXUQV WKH FRQWHQWV RI WKH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU�


65("

�GHFLPDO YDOXH!
�15��QXPHULF� ELW 'HVFULSWLRQ

� � 1RW XVHG

� � 1RW XVHG

� � 1RW XVHG

� � 1RW XVHG

�� � 0HVVDJH DYDLODEOH

�� � (YHQW VWDWXV VXPPDU\

�� � 1RW XVHG

��� � 1RW XVHG

1RQH

1RQH

4XHU\� 
65("

5HVSRQVH� ��


65(

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���


67%"

7KLV TXHU\ UHWXUQV WKH FRQWHQWV RI WKH 6WDWXV %\WH 5HJLVWHU�


67%"

�GHFLPDO YDOXH!
�15��QXPHULF� ELW 'HVFULSWLRQ

� � 1RW XVHG

� � 1RW XVHG

� � (UURU�HYHQW TXHXH QRW HPSW\

� � 1RW XVHG

�� � 0HVVDJH DYDLODEOH

�� � (YHQW VWDWXV VXPPDU\

�� � 5HTXHVW VHUYLFH�0DVWHU VWDWXV
VXPPDU\

��� � 1RW XVHG

1RQH

1RQH

4XHU\� 
67%"

5HVSRQVH� ��


65(

65("

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO


23&

7KLV FRPPDQG FDXVHV WKH LQVWUXPHQW WR JHQHUDWH WKH 2SHUDWLRQ &RPSOHWH
PHVVDJH LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU ZKHQ DOO SHQGLQJ LQVWUXPHQW
RSHUDWLRQV KDYH EHHQ ILQLVKHG�


23&

1RQH

1RQH

1RQH


23&


23&"


23&"

7KLV TXHU\ UHWXUQV D � ZKHQ DOO SHQGLQJ GHYLFH RSHUDWLRQV KDYH ILQLVKHG�


23&"

�

1RQH

1RQH

4XHU\� 
23&"

5HVSRQVH� �

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���


237"

7KLV TXHU\ UHWXUQV WKH LQVWDOOHG KDUGZDUH RSWLRQV DQG WKH LQVWUXPHQW DQG RSWLRQ
FRQILJXUDWLRQ LQIRUPDWLRQ� �RSWLRQ QDPH! LV UHSHDWHG IRU HDFK RSWLRQ� �LQVWUX�
PHQW FRQILJXUDWLRQ! DQG �RSWLRQ FRQILJXUDWLRQ! DUH OLVWHG RQO\ RQFH�

7ZR QHZ ILHOGV KDYH EHHQ DGGHG WR WKH ´2SWLRQ 5HYLVLRQµ LQIRUPDWLRQ� 7KH
VWULQJ LV DV IROORZV� >,QQ�7QQ�7;QQQ�-QQ�-*QQ�-'QQ/7(QQ�7�;QQ@� ZKHUH

, ,�2 �2�(� PRGXOH
7 7ULEXWDU\ ERDUG
7; 7ULEXWDU\ ;LOLQ[
- -LWWHU $QDO\]HU
-* -LWWHU *HQHUDWRU
-' -LWWHU '63 ILUPZDUH
7( 7ULEXWDU\ (� ERDUG
7�; 7ULEXWDU\ ;LOLQ[� VHFRQG SDJH


237"

�RSWLRQ QDPH!��LQVWUXPHQW FRQILJXUDWLRQ!��RSWLRQ FRQILJXUDWLRQ!

1RQH

1RQH

4XHU\� 
237"

5HVSRQVH� b237�(/(& ����QP� �������������������� $''�'523�7(67�
>&���3��+��.��'��)��;����@�>,��7��7;������-�@�

1RQH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO


5&/

7KLV FRPPDQG UHFDOOV WKH LQVWUXPHQW VWDWH IURP DQ LQWHUQDO VWRUDJH EXIIHU� )LYH
EXIIHUV DUH DYDLODEOH IRU XVH� 7KLV FRPPDQG VHWV WKH 2SHUDWLRQ &RPSOHWH ELW LQ
WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�


5&/ �EXIIHU QXPEHU!

�EXIIHU QXPEHU! �15��QXPHULF� GHVFULSWLRQ

� WR � 6WRUDJH EXIIHUV � WR �

1RQH

���� ´'DWD FRUUXSW RU VWDOH� 5HFDOO EXIIHU LV HPSW\µ

���� ´6HWWLQJV FRQIOLFW� ,QWHUQDO EXIIHU LV HPSW\µ


5&/ �


6$9


6$9

7KLV FRPPDQG VDYHV WKH LQVWUXPHQW VWDWH LQWR DQ LQWHUQDO VWRUDJH EXIIHU� )LYH

EXIIHUV DUH DYDLODEOH IRU XVH� 7KLV FRPPDQG VHWV WKH 2SHUDWLRQ &RPSOHWH ELW LQ

WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�


6$9 �EXIIHU QXPEHU!

�EXIIHU QXPEHU! �15��QXPHULF� GHVFULSWLRQ

� WR � 6WRUDJH EXIIHUV � WR �


6$9 �


5&/

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV

6\QWD[

3DUDPHWHUV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï���


767"

7KLV TXHU\ LQYRNHV WKH LQVWUXPHQW VHOI�WHVW URXWLQHV DQG UHWXUQV WKH UHVXOW ZKHQ

WKH\ FRPSOHWH� 7KH 23& ELW LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU LV VHW ZKHQ

WKH VHOI�WHVW URXWLQHV DUH FRPSOHWH�


767"

�WHVW UHVXOWV! �15��QXPHULF� GHVFULSWLRQ

� 7HVW FRPSOHWH DQG VXFFHVVIXO

� 7HVW FRPSOHWH DQG IDLOHG

1RQH

���� ´2SHUDWLRQ FRPSOHWH� ,QWHUQDO GLDJQRVWLFV FRPSOHWHG ï SDVVHGµ

���� ´2SHUDWLRQ FRPSOHWH� ,QWHUQDO GLDJQRVWLFV FRPSOHWHG ï IDLOHGµ

4XHU\� 
767"

5HVSRQVH� �

',$*QRVWLFV�5(6XOWV"

',$*QRVWLFV�(;(&XWH

6\QWD[

5HVSRQVH

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&RPPRQ &RPPDQGV

�ï��� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO


:$,

7KLV FRPPDQG SUHYHQWV DQ\ FRPPDQGV RU TXHULHV IURP H[HFXWLQJ XQWLO WKH

FRPPDQG WKDW LV FXUUHQWO\ H[HFXWLQJ VHWV WKH 23& ELW�


:$,

1RQH

1RQH

1RQH


:$,

1RQH

6\QWD[

3DUDPHWHUV

'HSHQGHQFLHV

(UURUV DQG (YHQWV

([DPSOHV

5HODWHG &RPPDQGV



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

6WDWXV DQG (YHQWV

7KH 6WDWXV DQG (YHQW 5HSRUWLQJ 6\VWHP UHSRUWV DV\QFKURQRXV HYHQWV DQG HUURUV

WKDW RFFXU LQ WKH &76 ��� 6'+ 7HVW 6HW� 7KLV V\VWHP FRQVLVWV RI IRXU ��ELW

UHJLVWHUV DQG WZR TXHXHV WKDW \RX DFFHVV WKURXJK WKH FRPPDQG ODQJXDJH� <RX

FDQ XVH WKHVH UHJLVWHUV DQG TXHXHV WR TXHU\ WKH LQVWUXPHQW VWDWXV DQG FRQWURO WKH

LQWHUUXSWV WKDW UHSRUW HYHQWV�

,Q JHQHUDO� DIWHU DQ LQWHUUXSW RFFXUV� ILUVW FRQGXFW D VHULDO SROO� TXHU\ WKH UHJLVWHUV

WR VHH ZK\ WKH LQWHUUXSW RFFXUUHG� DQG WKHQ VHQG WKH 6<67HP�(552U" TXHU\ WR

VHH D GHVFULSWLYH HUURU PHVVDJH�

7KLV VHFWLRQ GHVFULEHV WKH IRXU UHJLVWHUV DQG WZR TXHXHV RI WKH 6WDWXV DQG (YHQW

5HSRUWLQJ 6\VWHP� )RU HDFK UHJLVWHU� \RX DUH JLYHQ D GHVFULSWLRQ� D WDEOH

GHVFULELQJ DOO RI WKH ELWV� DQG DQ H[DPSOH RI KRZ WR XVH WKH UHJLVWHU� $OVR

GHVFULEHG LQ WKLV VHFWLRQ LV WKH 6WDWXV DQG (YHQW 5HSRUWLQJ SURFHVV� V\QFKURQL]�

LQJ SURJUDPPLQJ FRPPDQGV� DQG WKH V\VWHP PHVVDJHV�

6WDWXV DQG (YHQW 5HSRUWLQJ 6\VWHP

7KH 6WDWXV DQG (YHQW 5HSRUWLQJ 6\VWHP PRQLWRUV DQG UHSRUWV VXFK HYHQWV DV DQ

HUURU RFFXUULQJ RU WKH DYDLODELOLW\ RI D UHVSRQVH WR D TXHU\� 7KLV V\VWHP LQFOXGHV

GHVFULSWLRQV RI WKH IROORZLQJ UHJLVWHUV DQG TXHXHV�

1 6WDWXV %\WH 5HJLVWHU

1 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU

1 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU

1 (YHQW 6WDWXV (QDEOH 5HJLVWHU

1 2XWSXW 4XHXH

1 6\VWHP (UURU DQG (YHQW 4XHXH

7KH 6WDWXV %\WH 5HJLVWHU� VKRZQ LQ 7DEOH �ï�� VXPPDUL]HV LQIRUPDWLRQ IURP
RWKHU UHJLVWHUV� 8VH D VHULDO SROO RU D 
67%" TXHU\ WR UHDG WKH FRQWHQWV RI WKH
6WDWXV %\WH 5HJLVWHU� 7KH UHVSRQVH LV WKH VXP RI WKH GHFLPDO YDOXHV IRU DOO ELWV
VHW� :KHQ \RX XVH D VHULDO SROO� ELW � VKRZV 5HTXHVW 6HUYLFH LQIRUPDWLRQ� :KHQ
\RX XVH WKH 
67%" TXHU\� ELW �� WKH 0DVWHU 6WDWXV 6XPPDU\ ELW� LQGLFDWHV WKDW
ELWV � RU � PD\ EH VHW� 8VLQJ WKH 
67%" TXHU\ FOHDUV DOO ELWV LQ WKH 6WDWXV %\WH
5HJLVWHU�

6WDWXV %\WH 5HJLVWHU



6WDWXV DQG (YHQWV

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï�� 7KH 6WDWXV %\WH 5HJLVWHU

%LW
'HFLPDO
9DOXH )XQFWLRQ

�ï� ï 1RW XVHG

� � (UURU�(YHQW 4XHXH QRW HPSW\ LQGLFDWHV WKDW LQIRUPDWLRQ LV
FRQWDLQHG LQ WKH HUURU�HYHQW TXHXH DQG LV ZDLWLQJ WR EH UHDG�

� ï 1RW XVHG

� �� 0HVVDJH $YDLODEOH VKRZV WKDW RXWSXW LV DYDLODEOH LQ WKH 2XWSXW
4XHXH�

� �� (YHQW 6WDWXV %LW LQGLFDWHV WKDW RQH RU PRUH HYHQWV KDYH RFFXUUHG
DQG WKH FRUUHVSRQGLQJ ELWV LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU
KDYH EHHQ VHW�

� �� 5HTXHVW 6HUYLFH �REWDLQHG IURP D VHULDO SROO� VKRZV WKDW WKH
&76 ��� KDV UHTXHVWHG VHUYLFH IURP WKH *3,% FRQWUROOHU�

0DVWHU 6WDWXV 6XPPDU\ �REWDLQHG IURP 
67%" TXHU\� VXPPDUL]HV
WKH HYHQW VWDWXV ELW DQG PHVVDJH DYDLODEOH ELWV LQ WKH 6WDWXV %\WH
5HJLVWHU�

� ï 1RW XVHG

$ FRPPRQ H[DPSOH RI XVLQJ WKH 6WDWXV %\WH 5HJLVWHU LV WR HQDEOH RQO\ WKH (YHQW
6WDWXV DQG 5HTXHVW 6HUYLFH ELWV� (QDEOH ELWV � DQG � XVLQJ WKH 6HUYLFH 5HTXHVW
(QDEOH 5HJLVWHU �VHH WKH QH[W VHFWLRQ IRU LQIRUPDWLRQ DERXW WKLV UHJLVWHU�� ,I WKH

67%" TXHU\ UHWXUQV D YDOXH RI ��� ELW � �GHFLPDO YDOXH RI ��� DQG ELW � �GHFLPDO
YDOXH RI ��� KDYH EHHQ VHW �JLYLQJ D GHFLPDO YDOXH VXP RI ���� %LW � LQGLFDWHV
WKDW LQIRUPDWLRQ LV DYDLODEOH LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� DQG ELW �
LQGLFDWHV WKDW ELWV � RU � DUH VHW LQ WKH 6WDWXV %\WH 5HJLVWHU�

7KH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU� VKRZQ LQ 7DEOH �ï�� FRQWUROV ZKLFK ELWV LQ
WKH 6WDWXV %\WH 5HJLVWHU ZLOO JHQHUDWH D VHUYLFH UHTXHVW� 8VH WKH 
65( FRPPDQG
WR VHW ELWV LQ WKH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU� 8VH WKH 
65(" TXHU\ WR VHH
ZKLFK ELWV LQ WKLV UHJLVWHU DUH HQDEOHG� 7KH UHVSRQVH IURP WKLV TXHU\ LV WKH VXP
RI WKH GHFLPDO YDOXHV IRU DOO ELWV VHW�

7DEOH �ï�� 7KH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU

%LW
'HFLPDO
9DOXH )XQFWLRQ

�ï� ï 1RW XVHG

� �� 0HVVDJH $YDLODEOH LQGLFDWHV WKDW D PHVVDJH DYDLODEOH ZLOO
JHQHUDWH D VHUYLFH UHTXHVW�

6HUYLFH 5HTXHVW (QDEOH
5HJLVWHU



6WDWXV DQG (YHQWV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

7DEOH �ï�� 7KH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU �&RQW��

%LW )XQFWLRQ
'HFLPDO
9DOXH

� �� (YHQW 6WDWXV %LW LQGLFDWHV WKDW HYHQWV VXPPDUL]HG LQ ELW � RI
WKH 6WDWXV %\WH 5HJLVWHU ZLOO JHQHUDWH D VHUYLFH UHTXHVW�

�ï� ï 1RW XVHG

,I� IRU H[DPSOH� WKH 
65(" TXHU\ UHWXUQV D YDOXH RI ��� ELWV � DQG � DUH VHW LQ WKH
6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU� $Q\ HYHQW WKDW FDXVHV WKH 0HVVDJH $YDLODEOH
ELW �ELW �� RU (YHQW 6WDWXV ELW �ELW �� WR EH VHW LQ WKH 6WDWXV %\WH 5HJLVWHU QRZ
JHQHUDWHV DQ LQWHUUXSW� ,I \RX ZDQW DQ LQWHUUXSW WR EH JHQHUDWHG RQO\ ZKHQ WKH
(YHQW 6WDWXV ELW �ELW �� LV VHW� XVH WKH 
65( �� FRPPDQG�

7KH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� VKRZQ LQ 7DEOH �ï�� UHFRUGV PDQ\ W\SHV RI
HYHQWV WKDW FDQ RFFXU LQ WKH &76 ���� 8VH WKH 
(65" TXHU\ WR UHDG WKH FRQWHQWV
RI WKLV UHJLVWHU� 7KH UHVSRQVH LV WKH VXP RI WKH GHFLPDO YDOXHV IRU DOO ELWV VHW�
5HDGLQJ WKLV UHJLVWHU FOHDUV DOO ELWV VR WKH UHJLVWHU FDQ DFFXPXODWH LQIRUPDWLRQ
DERXW QHZ HYHQWV�

7DEOH �ï�� 7KH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU

%LW
'HFLPDO
9DOXH )XQFWLRQ

� � 2SHUDWLRQ &RPSOHWH VKRZV WKDW WKH RSHUDWLRQ LV FRPSOHWH�
7KLV ELW LV VHW ZKHQ DOO SHQGLQJ RSHUDWLRQV FRPSOHWH IROORZLQJ D

23& FRPPDQG� 7DEOH %ï� LQ WKH $SSHQGL[ OLVWV WKH
FRPPDQGV DQG TXHULHV WKDW VHW WKH 23& ELW XSRQ FRPSOHWLRQ
RI H[HFXWLRQ�

� ï 1RW XVHG

� � 4XHU\ (UURU VKRZV WKDW WKH &76 ��� DWWHPSWHG WR UHDG WKH
2XWSXW 4XHXH ZKHQ QR GDWD ZDV SUHVHQW RU SHQGLQJ� RU WKDW
GDWD LQ WKH 2XWSXW 4XHXH ZDV ORVW�

� � 'HYLFH 'HSHQGHQW (UURU VKRZV WKDW D GHYLFH HUURU RFFXUUHG�
7DEOH �ï� RQ SDJH �ï�� OLVWV WKH GHYLFH HUURU PHVVDJHV�

� �� ([HFXWLRQ (UURU VKRZV WKDW DQ HUURU RFFXUUHG ZKLOH WKH
&76 ��� ZDV H[HFXWLQJ D FRPPDQG RU TXHU\� 7DEOH �ï� RQ
SDJH �ï� OLVWV WKH H[HFXWLRQ HUURU PHVVDJHV�

� �� &RPPDQG (UURU VKRZV WKDW DQ HUURU RFFXUUHG ZKLOH WKH
&76 ��� ZDV SDUVLQJ D FRPPDQG RU TXHU\� 7DEOH �ï� RQ
SDJH �ï� OLVWV WKH FRPPDQG HUURU PHVVDJHV�

6WDQGDUG (YHQW 6WDWXV
5HJLVWHU



6WDWXV DQG (YHQWV

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï�� 7KH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU �&RQW��

%LW )XQFWLRQ
'HFLPDO
9DOXH

� ï 1RW XVHG

� ��� 3RZHU 2Q VKRZV WKDW WKH &76 ��� ZDV SRZHUHG RQ� 7KH
FRPSOHWLRQ RI WKH GLDJQRVWLF WHVWV DOVR VHWV WKLV ELW�

7KH IROORZLQJ H[DPSOH DVVXPHV WKDW DOO ELWV KDYH EHHQ HQDEOHG XVLQJ WKH (YHQW
6WDWXV (QDEOH 5HJLVWHU �VHH WKH QH[W VHFWLRQ IRU LQIRUPDWLRQ DERXW WKLV UHJLVWHU��
,I D 
(65" TXHU\ UHWXUQV D YDOXH RI ���� ELW � �GHFLPDO YDOXH RI ���� LV VHW
LQGLFDWLQJ WKDW WKH LQVWUXPHQW LV LQ WKH LQLWLDO SRZHU�RQ VWDWH�

7DEOH %ï� LQ WKH $SSHQGL[ OLVWV WKH FRPPDQGV DQG TXHULHV WKDW VHW WKH 23& ELW
�ELW � RI WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� XSRQ FRPSOHWLRQ RI H[HFXWLRQ�
6RPH RI WKHVH FRPPDQGV DQG TXHULHV PD\ UHTXLUH PRUH WKDQ ��� PV WR FRPSOHWH
H[HFXWLRQ�

7KH (YHQW 6WDWXV (QDEOH 5HJLVWHU� VKRZQ LQ 7DEOH �ï�� FRQWUROV ZKLFK HYHQWV DUH
VXPPDUL]HG LQ WKH HYHQW VWDWXV ELW �ELW �� RI WKH 6WDWXV %\WH 5HJLVWHU� 1RWH WKDW
WKH (YHQW 6WDWXV (QDEOH 5HJLVWHU KDV WKH VDPH FRQWHQW DV WKH 6WDQGDUG (YHQW
6WDWXV 5HJLVWHU� 8VH WKH 
(6( FRPPDQG WR VHW ELWV LQ WKH (YHQW 6WDWXV (QDEOH
5HJLVWHU� 8VH WKH 
(6(" TXHU\ WR VHH ZKDW ELWV LQ WKH (YHQW 6WDWXV (QDEOH
5HJLVWHU DUH VHW� 7KH UHVSRQVH IURP WKLV TXHU\ LV WKH VXP RI WKH GHFLPDO YDOXHV
IRU DOO ELWV VXPPDUL]HG LQ WKH HYHQW VWDWXV ELW RI WKH 6WDWXV %\WH 5HJLVWHU�

7DEOH �ï�� 7KH (YHQW 6WDWXV (QDEOH 5HJLVWHU

%LW
'HFLPDO
9DOXH )XQFWLRQ

� � 2SHUDWLRQ &RPSOHWH VKRZV WKDW WKH RSHUDWLRQ LV FRPSOHWH�
7KLV ELW LV VHW ZKHQ DOO SHQGLQJ RSHUDWLRQV FRPSOHWH IROORZLQJ D

23& FRPPDQG� 7DEOH %ï� LQ WKH $SSHQGL[ OLVWV WKH
FRPPDQGV DQG TXHULHV WKDW VHW WKH 23& ELW XSRQ FRPSOHWLRQ
RI H[HFXWLRQ�

� ï 1RW XVHG

� � 4XHU\ (UURU VKRZV WKDW WKH &76 ��� DWWHPSWHG WR UHDG WKH
2XWSXW 4XHXH ZKHQ QR GDWD ZDV SUHVHQW RU SHQGLQJ� RU WKDW
GDWD LQ WKH 2XWSXW 4XHXH ZDV ORVW�

� � 'HYLFH 'HSHQGHQW (UURU VKRZV WKDW D GHYLFH HUURU RFFXUUHG�
7DEOH �ï� RQ SDJH �ï�� OLVWV WKH GHYLFH HUURU PHVVDJHV�

� �� ([HFXWLRQ (UURU VKRZV WKDW DQ HUURU RFFXUUHG ZKLOH WKH
&76 ��� ZDV H[HFXWLQJ D FRPPDQG RU TXHU\� 7DEOH �ï� RQ
SDJH �ï� OLVWV WKH H[HFXWLRQ HUURU PHVVDJHV�

(YHQW 6WDWXV (QDEOH
5HJLVWHU



6WDWXV DQG (YHQWV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

7DEOH �ï�� 7KH (YHQW 6WDWXV (QDEOH 5HJLVWHU �&RQW��

%LW )XQFWLRQ
'HFLPDO
9DOXH

� �� &RPPDQG (UURU VKRZV WKDW DQ HUURU RFFXUUHG ZKLOH WKH
&76 ��� ZDV SDUVLQJ D FRPPDQG RU TXHU\� 7DEOH �ï� RQ
SDJH �ï� OLVWV WKH FRPPDQG HUURU PHVVDJHV�

� ï 1RW XVHG

� ��� 3RZHU 2Q VKRZV WKDW WKH &76 ��� ZDV SRZHUHG RQ� 7KH
FRPSOHWLRQ RI WKH GLDJQRVWLF WHVWV DOVR VHWV WKLV ELW�

,I� IRU H[DPSOH� WKH 
(6(" TXHU\ UHWXUQV D YDOXH RI ���� DOO ELWV DUH VHW LQGLFDWLQJ
WKDW DOO HYHQWV ZLOO VHW WKH HYHQW VWDWXV ELW �ELW �� RI WKH 6WDWXV %\WH 5HJLVWHU�

7KH &76 ��� VWRUHV TXHU\ UHVSRQVHV LQ WKH 2XWSXW 4XHXH� ,W HPSWLHV WKLV TXHXH
HDFK WLPH LW UHFHLYHV D QHZ FRPPDQG RU TXHU\ PHVVDJH DIWHU DQ (QG 2I 0HVVDJH
�(20�� 7KH FRQWUROOHU PXVW UHDG D TXHU\ UHVSRQVH EHIRUH LW VHQGV WKH QH[W
FRPPDQG �RU TXHU\� RU LW ORVHV UHVSRQVHV WR HDUOLHU TXHULHV�

127(� :KHQ D FRQWUROOHU VHQGV D TXHU\� DQ (20� DQG D VHFRQG TXHU\� WKH

&76 ��� QRUPDOO\ FOHDUV WKH ILUVW UHVSRQVH DQG RXWSXWV WKH VHFRQG ZKLOH

UHSRUWLQJ D 4XHU\ (UURU �ELW � LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� WR LQGLFDWH

WKH ORVW UHVSRQVH�

7KH &76 ��� HUURU DQG HYHQW PHVVDJHV DUH VWRUHG LQ WKH 6\VWHP (UURU DQG (YHQW

4XHXH� 8VH WKH 6<67HP�(55RU" TXHU\ WR JHW WKH HYHQW QXPEHU DQG D WH[W

GHVFULSWLRQ RI WKH HYHQW� 5HDGLQJ DQ HYHQW UHPRYHV LW IURP WKH TXHXH� 7KH (YHQW

4XHXH VWRUHV GHWDLOHG LQIRUPDWLRQ IRU XS WR �� HYHQWV� WKH HYHQWV DUH VWRUHG LQ

ILUVW�LQ ILUVW�RXW RUGHU�

%HIRUH UHDGLQJ DQ HYHQW IURP WKH (YHQW 4XHXH� XVH WKH 
(65" TXHU\ WR UHDG WKH

VXPPDU\ RI WKH HYHQW IURP WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� 7KH HYHQWV

VXPPDUL]HG E\ WKH 
(65" TXHU\ DUH PDGH DYDLODEOH WR WKH 6<67HP�(55RU"

TXHU\� DQG WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU LV HPSWLHG�

5HDGLQJ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU HUDVHV DQ\ HYHQWV WKDW ZHUH

VXPPDUL]HG E\ SUHYLRXV 
(65" TXHULHV EXW QRW UHDG IURP WKH (YHQW 4XHXH�

(YHQWV WKDW IROORZ DQ 
(65" TXHU\ DUH SXW LQ WKH (YHQW 4XHXH EXW DUH QRW

DYDLODEOH XQWLO 
(65" LV JLYHQ DJDLQ�

7KH 2XWSXW 4XHXH

7KH 6\VWHP (UURU DQG
(YHQW 4XHXH



6WDWXV DQG (YHQWV

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

6WDWXV DQG (YHQW 5HSRUWLQJ 3URFHVV

)LJXUH �ï� VKRZV KRZ WR XVH WKH 6WDWXV DQG (YHQW 5HSRUWLQJ V\VWHP� ,Q WKH

H[SODQDWLRQ WKDW IROORZV� QXPEHUV LQ SDUHQWKHVHV UHIHU WR WKH FLUFOHG QXPEHUV LQ

)LJXUH �ï��

³

6WDQGDUG (YHQW 6WDWXV
5HJLVWHU

(YHQW 6WDWXV (QDEOH
5HJLVWHU

5HDG XVLQJ 
(6("
:ULWH XVLQJ 
(6(

6WDWXV %\WH
5HJLVWHU

5HDG XVLQJ 
67%"

6HUYLFH 5HTXHVW (QDEOH
5HJLVWHU

5HDG XVLQJ 
65("
:ULWH XVLQJ 
65(

(YHQW
4XHXH

2XWSXW
4XHXH

(YHQW

(YHQW

(YHQW

%\WH

%\WH

%\WH

�

�

��

�

3RZHU
2Q

³ &RPPDQG
(UURU

([HFXWLRQ
(UURU

'HYLFH
'HSHQGHQW

(UURU

4XHU\
(UURU

2SHUDWLRQ
&RPSOHWH

³
� � � � � � � �

3RZHU
2Q

³ &RPPDQG
(UURU

([HFXWLRQ
(UURU

'HYLFH
'HSHQGHQW

(UURU

4XHU\
(UURU

2SHUDWLRQ
&RPSOHWH

³
� � � � � � � �

(YHQW
6WDWXV %LW

0HVVDJH
$YDLODEOH

4XHXH 1RW
(PSW\

³
� � � � � � �

³ ³
�

0DVWHU
6WDWXV

5HTXHVW
6HUYLFH

�

³ (YHQW
6WDWXV %LW

0HVVDJH
$YDLODEOH

³
� � � � � � �

³ ³
�

³ ³

�

5HDG XVLQJ 
(65"

)LJXUH �ï�� 6WDWXV DQG (YHQW 5HSRUWLQJ 3URFHVV

:KHQ DQ HYHQW RFFXUV WKH DSSURSULDWH ELW LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU LV
VHW WR RQH DQG WKH HYHQW LV UHFRUGHG LQ WKH (YHQW 4XHXH ���� ,I WKH FRUUHVSRQGLQJ
ELW LQ WKH (YHQW 6WDWXV (QDEOH 5HJLVWHU LV DOVR HQDEOHG ���� WKHQ WKH HYHQW VWDWXV
ELW LQ WKH 6WDWXV %\WH 5HJLVWHU LV VHW WR RQH ����



6WDWXV DQG (YHQWV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

:KHQ RXWSXW LV VHQW WR WKH 2XWSXW 4XHXH �IRU H[DPSOH� D UHVSRQVH WR D TXHU\��
WKH PHVVDJH DYDLODEOH ELW LQ WKH 6WDWXV %\WH 5HJLVWHU LV VHW WR RQH ����

:KHQ D ELW LQ WKH 6WDWXV %\WH 5HJLVWHU LV VHW WR RQH DQG WKH FRUUHVSRQGLQJ ELW LQ
WKH 6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU LV HQDEOHG ���� WKH PDVWHU VWDWXV VXPPDU\
ELW LQ WKH 6WDWXV %\WH 5HJLVWHU LV VHW WR RQH DQG D VHUYLFH UHTXHVW LV JHQHUDWHG ����

6\QFKURQL]DWLRQ 0HWKRGV

$OWKRXJK PRVW *3,% FRPPDQGV DUH FRPSOHWHG DOPRVW LPPHGLDWHO\ DIWHU EHLQJ
UHFHLYHG E\ WKH &76 ���� VRPH FRPPDQGV LQLWLDWH SURFHVVHV UHTXLULQJ DGGLWLRQDO
WLPH� )RU H[DPSOH� DIWHU \RX VHQG D 6(16H�'$7$�7(/HFRP�$872VFDQ
FRPPDQG� \RX PXVW ZDLW XQWLO LW KDV FRPSOHWHG H[HFXWLRQ EHIRUH \RX JLYH
DQRWKHU FRPPDQG RU TXHU\�

6RPHWLPHV WKH UHVXOW RI DQ RSHUDWLRQ GHSHQGV RQ WKH UHVXOW RI DQ HDUOLHU RSHUDWLRQ
�WKH ILUVW RSHUDWLRQ PXVW EH FRPSOHWHG EHIRUH WKH QH[W RQH LV LQLWLDWHG�� 7KH VWDWXV
DQG HYHQW UHSRUWLQJ V\VWHP RI WKH &76 ��� SURYLGHV WKLV FDSDELOLW\�

8VH WKH 
23&" TXHU\ WR V\QFKURQL]H FRPPDQGV� 7KH 
23&" TXHU\ SODFHV D � LQ
WKH 2XWSXW 4XHXH RQFH DQ RSHUDWLRQ LV FRPSOHWH� $ WLPHRXW FRXOG RFFXU LI \RX
WU\ WR UHDG WKH RXWSXW TXHXH EHIRUH WKHUH LV DQ\ GDWD LQ LW�

7KH VDPH FRPPDQG VHTXHQFH XVLQJ WKH 
23&" TXHU\ IRU V\QFKURQL]DWLRQ ORRNV
OLNH WKLV�

�
 6HW XS D FKDLQHG PHVVDJH 
�
6(16(�'$7$�7(/(&20�$8726&$1�
23&"

8VLQJ WKH 
23&" 4XHU\



6WDWXV DQG (YHQWV

�ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

0HVVDJHV

7KH &76 ��� JHQHUDWHV HUURU PHVVDJHV LQ UHVSRQVH WR HYHQWV FDXVHG E\
FRPPDQGV RU TXHULHV� (DFK W\SH RI HYHQW VHWV D VSHFLILF ELW LQ WKH 6WDQGDUG (YHQW
6WDWXV 5HJLVWHU� 7KXV� HDFK PHVVDJH LV DVVRFLDWHG ZLWK D VSHFLILF 6WDQGDUG (YHQW
6WDWXV 5HJLVWHU ELW� ,Q WKH PHVVDJH WDEOHV WKDW IROORZ� WKH DVVRFLDWHG 6WDQGDUG
(YHQW 6WDWXV 5HJLVWHU ELW LV VSHFLILHG LQ WKH WDEOH WLWOH� 1RW VKRZQ LQ WKH WDEOHV
DUH VHFRQGDU\ PHVVDJHV JLYLQJ PRUH GHWDLO DERXW WKH FDXVH RI WKH HUURU RU WKH
PHDQLQJ RI WKH PHVVDJH� 7KHVH VHFRQGDU\ PHVVDJHV DUH VKRZQ IRU HDFK
FRPPDQG DQG TXHU\ LQ 6\QWD[ DQG &RPPDQGV�

7DEOH �ï� VKRZV WKH HUURU PHVVDJHV JHQHUDWHG E\ LPSURSHU FRPPDQG V\QWD[�
&KHFN WR VHH WKDW WKH FRPPDQG LV SURSHUO\ IRUPDWWHG DQG WKDW LW IROORZV WKH UXOHV
LQ 6\QWD[ DQG &RPPDQGV�

7DEOH �ï�� &RPPDQG (UURU 0HVVDJHV �%LW � LQ 6WDQGDUG
(YHQW 6WDWXV 5HJLVWHU�

&RGH 0HVVDJH

��� &RPPDQG HUURU

��� ,QYDOLG FKDUDFWHU

��� 6\QWD[ HUURU

��� ,QYDOLG VHSDUDWRU

��� 'DWD W\SH HUURU

��� *HW QRW DOORZHG

��� ,QYDOLG SURJUDP GDWD VHSDUDWRU

��� 3DUDPHWHU QRW DOORZHG

��� 0LVVLQJ SDUDPHWHU

��� &RPPDQG KHDGHU HUURU

��� +HDGHU VHSDUDWRU HUURU

��� 0QHPRQLF WRR ORQJ

��� 8QGHILQHG KHDGHU

��� 4XHU\ QRW DOORZHG

��� 1XPHULF GDWD HUURU

��� ,QYDOLG FKDU LQ QXPEHU

��� ([SRQHQW WRR ODUJH

��� 7RR PDQ\ GLJLWV

��� 1XPHULF GDWD QRW DOORZHG

��� 6XIIL[ HUURU

��� ,QYDOLG VXIIL[

��� 6XIIL[ WRR ORQJ



6WDWXV DQG (YHQWV

&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

7DEOH �ï�� &RPPDQG (UURU 0HVVDJHV �%LW � LQ 6WDQGDUG
(YHQW 6WDWXV 5HJLVWHU� �&RQW��

&RGH 0HVVDJH

��� 6XIIL[ QRW DOORZHG

��� &KDUDFWHU GDWD HUURU

��� ,QYDOLG FKDUDFWHU GDWD

��� &KDUDFWHU GDWD WRR ORQJ

��� &KDUDFWHU GDWD QRW DOORZHG

��� 6WULQJ GDWD HUURU

��� ,QYDOLG VWULQJ GDWD

��� 6WULQJ GDWD QRW DOORZHG

��� %ORFN GDWD HUURU

��� ,QYDOLG EORFN GDWD

��� %ORFN GDWD QRW DOORZHG

7DEOH �ï� OLVWV WKH H[HFXWLRQ HUURU PHVVDJHV WKDW FDQ RFFXU GXULQJ H[HFXWLRQ RI D

FRPPDQG�

7DEOH �ï�� ([HFXWLRQ (UURU 0HVVDJHV �%LW � LQ
6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�

&RGH 0HVVDJH

��� ([HFXWLRQ HUURU

��� 3DUDPHWHU HUURU

��� 6HWWLQJV FRQIOLFW

��� 'DWD RXW RI UDQJH

��� 7RR PXFK GDWD

��� ,OOHJDO SDUDPHWHU YDOXH

��� 'DWD FRUUXSW RU VWDOH

��� +DUGZDUH HUURU

��� +DUGZDUH PLVVLQJ

��� 0DVV VWRUDJH HUURU

��� 0LVVLQJ PDVV VWRUDJH

��� 0LVVLQJ PHGLD

��� &RUUXSW PHGLD

��� 0HGLD IXOO

��� 'LUHFWRU\ IXOO



6WDWXV DQG (YHQWV

�ï�� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH �ï�� ([HFXWLRQ (UURU 0HVVDJHV �%LW � LQ
6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� �&RQW��

&RGH 0HVVDJH

��� )LOH QDPH QRW IRXQG

��� )LOH QDPH HUURU

��� 0HGLD SURWHFWHG

7DEOH �ï� OLVWV WKH GHYLFH GHSHQGHQW HUURU PHVVDJHV WKDW FDQ RFFXU GXULQJ

&76 ��� RSHUDWLRQ�

7DEOH �ï�� 'HYLFH 'HSHQGHQW (UURU 0HVVDJHV �%LW � LQ
6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�

&RGH 0HVVDJH

��� 'HYLFH VSHFLILF HUURU

��� 6\VWHP HUURU

��� $XWRVFDQ IDLOHG

7DEOH �ï� OLVWV WKH V\VWHP HYHQWV�

7DEOH �ï�� 6\VWHP (YHQWV

&RGH 0HVVDJH

��� 3RZHU RQ�

��� 2SHUDWLRQ FRPSOHWH�

� 6HWV ELW � LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�

� 6HWV ELW � LQ WKH 6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�

7DEOH �ï� OLVWV WKH H[HFXWLRQ ZDUQLQJV WKDW FDQ RFFXU GXULQJ H[HFXWLRQ RI D

FRPPDQG�

7DEOH �ï�� ([HFXWLRQ :DUQLQJ 0HVVDJHV �%LW � LQ
6WDQGDUG (YHQW 6WDWXV 5HJLVWHU�

&RGH 0HVVDJH

��� ([HFXWLRQ ZDUQLQJV



&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO �ï�

([DPSOHV

7KH IROORZLQJ VDPSOH SURJUDP VHWV XS WKH &76 ��� WR SHUIRUP D RQH PLQXWH ELW

HUURU UDWH WHVW� 7KH SURJUDP LV ZULWWHQ LQ 0LFURVRIW & DQG XVHV D 1DWLRQDO

,QVWUXPHQWV *3,% GULYHU� 1RWH WKDW WKH SURJUDP YHULILHV FRPPXQLFDWLRQ ZLWK WKH

LQVWUXPHQW� LQVHUWV VHFWLRQ FRGH YLRODWLRQ HUURUV DW D UDWH RI ��ï�� ORRSV XQWLO WKH

WHVW FRPSOHWHV� DQG SULQWV WKH %(5 IRU WKH VHFWLRQ FRGH YLRODWLRQV� 8VH WKLV

SURJUDP DV D EDVLV IRU SURJUDPV WKDW SHUIRUP PRUH DGYDQFHG WDVNV� 7KLV H[DPSOH

SURJUDP DVVXPHV WKDW WKH LQVWUXPHQW LV FRQILJXUHG WR GHYLFH ��

�
���������������������������������������������������������������


 3URJUDP� %(5�&


 'HVFULSWLRQ� 7KLV SURJUDP ZLOO VHW XS WKH LQVWUXPHQW WR SHUIRUP


 D � PLQXWH %(5 WHVW� 7KH JHQHUDWRU PD\ EH ORRSHG


 EDFN WR WKH UHFHLYHU� (UURUV ZLOO EH LQVHUWHG
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/51" 5HVSRQVH

&ï� &76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO

7DEOH &ï�� &RPPDQGV UHWXUQHG E\ 
/51" �&RQW��

&RPPDQG

6(16H�'$7$�7(/HFRP�75,%XWDU\�'523 �$GG�'URS 7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�'85DWLRQ

6(16H�'$7$�7(/HFRP�7(67�+,67RU\�5(6ROXWLRQ

6(16H�'$7$�7(/HFRP�29(5KHDG�'523

6(16H�'$7$�7(/HFRP�329HUKHDG�'523

6(16H�'$7$�7(/HFRP�7(67�02'( �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7<3( 72/HUDQFH �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0$6. �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�67$5W �MLWWHU�ZDQGHU RSWLRQ ��
RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�)5(4XHQF\�(1' �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�6$03OHV �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0(7+RG �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�0$6. �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�67$5W �MLWWHU�ZDQGHU RSWLRQ ��
RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�)5(4XHQF\�(1' �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�6$03OHV �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�'85DWLRQ �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�6(4XHQFH�7<3( �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�6285FH �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7( �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�7<3( �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�+,*+%DQG �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�)8//EDQG�+3$6V �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�5$1*H �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�7+5(VKROG �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

6(16H�'$7$�7(/HFRP�-,7WHU�32,1WHU�7+5(VKROG �MLWWHU�ZDQGHU RSWLRQ �� RQO\�

,167UXPHQW�&283OLQJ

+&23<�,7(0

+&23\�7,7OH

+&23\�'(9LFH�/$1*XDJH
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&76 ��� 6'+ 7HVW 6HW

7DEOH (ï� OLVWV WKH GHIDXOW SDUDPHWHU YDOXHV DIWHU WKH 
567 FRPPDQG LV VHQW�

7DEOH (ï�� 'HIDXOW SDUDPHWHU YDOXHV DIWHU 
567

&RPPDQG 'HIDXOW 3DUDPHWHU 9DOXHV

287387��7(/HFRP�5$7( 670�

287387��7(/HFRP�7<3( (/(&WULFDO

287387��7(/HFRP�/(9HO ;&21QHFW

287387��7(/HFRP�7(50LQDWRU %$/DQFHG �$GG�'URS 7HVW 2SWLRQ
2QO\�

287387��7(/HFRP�&2'( +'%� �$GG�'URS 7HVW 2SWLRQ 2QO\�

287387��7(/HFRP�5$7( 0�� �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�&/2&N�6285FH ,17HUQDO

6285FH�&/2&N�2))6HW�02'( /2))VHW

6285FH�&/2&N�2))6HW�/9$/XH ����

6285FH�&/2&N�2))6HW�39$/XH ����

6285FH�'$7$�7(/HFRP�6285FH 287387�

6285FH�'$7$�7(/HFRP�6758FWXUH $8�

6285FH�'$7$�7(/HFRP�&+$1QHO �

6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ (48,33('

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ 35%6��

6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H �

6285FH�'$7$�7(/HFRP�29(5KHDG�35(6HW �VHWV RYHUKHDG WR YDOXHV OLVWHG LQ
6\QWD[ DQG &RPPDQGV�ï��

6285FH�'$7$�7(/HFRP�29(5KHDG�$36 �

6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW 121(

6285FH�'$7$�7(/HFRP�329HUKHDG�,16HUW 121(

6285FH�'$7$�7(/HFRP�329HUKHDG�75$FH ´ µ ��� QXOO FKDUDFWHUV�

6285FH�'$7$�7(/HFRP�(55RU�(1$%OH �

6285FH�'$7$�7(/HFRP�(55RU�7<3( 6&9

6285FH�'$7$�7(/HFRP�(55RU�5$7( �(ï��

6285FH�'$7$�7(/HFRP�$/$5P 121(
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567 �&RQW��

&RPPDQG 'HIDXOW 3DUDPHWHU 9DOXHV

6285FH�'$7$�7(/HFRP�)$,/XUH�7<3( 121(

6285FH�'$7$�7(/HFRP�32,1WHU�02'( 6,1*OH

6285FH�'$7$�7(/HFRP�32,1WHU�9$/XH ���

6285FH�'$7$�7(/HFRP�32,1WHU�1')ODJ �

6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ $/7HUQDWH

6285FH�'$7$�7(/HFRP�32,1WHU�5$7( ���

6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW �

6285FH�'$7$�7(/HFRP�32,1WHU�6%,7V �

6285FH�'$7$�7(/HFRP�32,1WHU�6HTXHQFH�7<3( 6,1*OH

6285FH�'$7$�7(/HFRP�32,1WHU�6HTXHQFH�',5HFWLRQ 83

6285FH�'$7$�7(/HFRP�32,1WHU�6HTXHQFH�,3(5LRG �

6285FH�'$7$�7(/HFRP�32,1WHU�6HTXHQFH�&3(5LRG �

6285FH�'$7$�7(/HFRP�32,1WHU�6HTXHQFH�5$7( �����

6285FH�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ 78$6<1& �$GG�'URS 7HVW 2SWLRQ
2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 81)5DPHG �$GG�'URS 7HVW 2SWLRQ
2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%��35%6�� �$GG�'URS 7HVW
2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�
8:25G�/(1JWK

� �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�%$&.JURXQG�
3$77HUQ

35%6 �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$'' � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�75$&H 7(. &76���

6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU 121( �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$50 121( �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH 121( �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�02'( 6,1*OH �$GG�'URS 7HVW 2SWLRQ
2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1')/DJ � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�',5HFWLRQ $/7HUQDWH �$GG�'URS 7HVW 2SWLRQ
2QO\�
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6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�5$7( ��� �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�1EXUVW � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�
6(4XHQFH�7<3(

6,1*OH �$GG�'URS 7HVW 2SWLRQ
2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�
6(4XHQFH�',5HFWLRQ

83 �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�
6(4XHQFH�,3(5LRG

� �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�
6(4XHQFH�&3(5LRG

� �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�
6(4XHQFH�5$7(

����� �$GG�'URS 7HVW 2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�75,%XWDU\�02'( 0$1XDO �$GG�'URS 7HVW 2SWLRQ
2QO\�

6285FH�'$7$�7(/HFRP�-,7WHU�02'( 2)) �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�-,7WHU�6285FH /,1( �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7( 0� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�2))6HW ��� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�-,7WHU�$03/LWXGH ���� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6285FH�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\ ���� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

,1387��7(/HFRP�5$7( 670�

,1387��7(/HFRP�7<3( (/(&WULFDO

,1387��7(/HFRP�/(9HO ;&21QHFW

,1387��7(/HFRP�7(50LQDWRU %$/DQFHG �$GG�'URS 7HVW 2SWLRQ
2QO\�

,1387��7(/HFRP�/(9HO 1250DO �$GG�'URS 7HVW 2SWLRQ
2QO\�

,1387��7(/HFRP�5$7( 0�� �$GG�'URS 7HVW 2SWLRQ 2QO\�

,1387��7(/HFRP�/(9HO 1250DO �$GG�'URS 7HVW 2SWLRQ
2QO\�

6(16H�'$7$�7(/HFRP�6285FH ,1387�

6(16H�'$7$�7(/HFRP�6758FWXUH $8�
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&RPPDQG 'HIDXOW 3DUDPHWHU 9DOXHV

6(16H�'$7$�7(/HFRP�&+$1QHO �

6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ (48,33HG

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ 35%6��

6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ�8%<7H �

6(16H�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ 78$6<1& �$GG�'URS 7HVW 2SWLRQ
2QO\�

6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ 81)5DPHG �$GG�'URS 7HVW 2SWLRQ
2QO\�

6(16H�'$7$�7(/HFRP�75,%XWDU\�'HPXOWLSOH[�&+$1QHO � �3HUIRUPV QR RSHUDWLRQ�

6(16H�'$7$�7(/HFRP�75,%XWDU\�'HPXOWLSOH[�)5$0LQJ 81)UDPHG �3HUIRUPV QR RSHUDWLRQ�

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ 35%6�� �$GG�'URS 7HVW 2SWLRQ
2QO\�

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�
8:25G�/(1JWK

� �$GG�'URS 7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�75,%XWDU\�'523 � �$GG�'URS 7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�'85DWLRQ �������

6(16H�'$7$�7(/HFRP�7(67�+,67RU\�5(6ROXWLRQ 0,1�

6(16H�'$7$�7(/HFRP�29(5KHDG�'523 121(

6(16H�'$7$�7(/HFRP�329HUKHDG�'523 121(

6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV� �DOO IRXU FRPPDQGV VHW WR 121(�

6(16H�'$7$�7(/HFRP�-,7WHU�6285FH /,1( �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�-,7WHU�02'( 373 �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�-,7WHU�&/2&N�5$7( 0� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�7<3( :,'( �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�+,*+%DQG 67$1 �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�-,7WHU�),/7HU�)8//EDQG�+3$6V 8�� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�-,7WHU�5$1*H 1250 �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�
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6(16H�'$7$�7(/HFRP�-,7WHU�7+5(VKROG ��� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�-,7WHU�32,1WHU�7+5(VKROG ���� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�02'( 1250 �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�7<3( 287387 �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0$6. *��� �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�
)5(4XHQF\�67$5W

����(ï� �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�
)5(4XHQF\�(1'

���(�� �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�
6$03OHV

� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�72/HUDQFH�0(7+RG 216(7B(55 �6'+�3'+
-LWWHU�:DQGHU 7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�0$6. 7<3($ �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�
)5(4XHQF\�67$5W

���� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�
)5(4XHQF\�(1'

����(�� �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�75$16)HU�6$03OHV � �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�287387�'85DWLRQ ��� �6'+�3'+ -LWWHU�:DQGHU 7HVW
2SWLRQ 2QO\�

6(16H�'$7$�7(/HFRP�7(67�-,7WHU�32,1WHU�
6(4XHQFH�7<3(

6,1$/7 �6'+�3'+ -LWWHU�:DQGHU
7HVW 2SWLRQ 2QO\�

,167UXPHQW�&283OLQJ 121(

,1,7LDWH �H[HFXWHG�

6<67HP�%((3HU�&217URO �

6<67HP�+($'HUV � �21�

6<67HP�02'( 6'+

6<67HP�6'(6FULSWLRQ µ µ

6<67HP�9(5%RVH � �21�

',63OD\�%5,*KWQHVV ����
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+&23\�'(9LFH�/$1*XDJH 7(.
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&76 ��� 6'+�3'+ 7HVW 6HW 3URJUDPPHU 0DQXDO *ORVVDU\ï�

*ORVVDU\ 	 ,78ï7 6WDQGDUGV

&7��� 6'+�3'+ 7HVW 6HW

,QFOXGHG LQ WKLV VHFWLRQ DORQJ ZLWK WKH JORVVDU\ RI WHUPV LV D OLVWLQJ RI ,78ï7 VWDQGDUGV IRU 6'+ DQG 3'+�

7KUHH VHWV RI WHUPV DUH DUUDQJHG DW WKH EHJLQQLQJ RI WKLV VHFWLRQ EHFDXVH LW LV LPSRUWDQW WR VHH WKDW WKH\ DUH

QRW HTXLYDOHQW WHUPV� ZKLFK LV KRZ WKH\ JHW XVHG LQ QRUPDO GLVFXVVLRQV� 7KH\ DUH�

$GG� 'URS

7KH SURFHVV ZKHUH D SDUW RI WKH LQIRUPDWLRQ FDUULHG LQ D WUDQVPLVVLRQ V\VWHP LV H[WUDFWHG �GURSSHG� DW DQ
LQWHUPHGLDWH SRLQW DQG GLIIHUHQW LQIRUPDWLRQ LV LQVHUWHG �DGGHG� IRU VXEVHTXHQW WUDQVPLVVLRQ� 7KH UHPDLQLQJ

WUDIILF SDVVHV VWUDLJKW WKURXJK WKH PXOWLSOH[HU ZLWKRXW DGGLWLRQDO SURFHVVLQJ�

0DS� 'HPDS

$ WHUP IRU PXOWLSOH[LQJ� LPSO\LQJ PRUH YLVLELOLW\ LQVLGH WKH UHVXOWDQW PXOWLSOH[HG ELW VWUHDP WKDQ DYDLODEOH

ZLWK FRQYHQWLRQDO DV\QFKURQRXV WHFKQLTXHV�

0XOWLSOH[� 'HPXOWLSOH[

0XOWLSOH[ �08;� ï 7R WUDQVPLW WZR RU PRUH VLJQDOV RYHU D VLQJOH FKDQQHO� 'HPXOWLSOH[ �'(08;� ï 7R

VHSDUDWH WZR RU PRUH VLJQDOV SUHYLRXVO\ FRPELQHG E\ FRPSDWLEOH PXOWLSOH[LQJ HTXLSPHQW� 'HPXOWLSOH[LQJ ï

$ SURFHVV DSSOLHG WR D PXOWLSOH[ VLJQDO IRU UHFRYHULQJ VLJQDOV FRPELQHG ZLWKLQ LW DQG IRU UHVWRULQJ WKH

GLVWLQFW LQGLYLGXDO FKDQQHOV RI WKH VLJQDOV�

$Q DOSKDEHWLFDO OLVW RI JORVVDU\ WHUPV IROORZV�
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$GG�'URS 0XOWLSOH[HU �$'0�

$ PXOWLSOH[HU FDSDEOH RI H[WUDFWLQJ DQG LQVHUWLQJ ORZHUïUDWH VLJQDOV IURP D KLJKHUïUDWH PXOWLSOH[HG VLJQDO

ZLWKRXW FRPSOHWHO\ GHPXOWLSOH[LQJ WKH VLJQDO�

$GPLQLVWUDWLYH 8QLW �$8�

$Q $GPLQLVWUDWLYH 8QLW LV WKH LQIRUPDWLRQ VWUXFWXUH ZKLFK SURYLGHV DGDSWDWLRQ EHWZHHQ WKH KLJKHU RUGHU SDWK

OD\HU DQG WKH 0XOWLSOH[ 6HFWLRQ OD\HU� 7KH 9LUWXDO &RQWDLQHU �9&� SOXV WKH SRLQWHUV �+�� +�� +� E\WHV� LV

FDOOHG WKH $GPLQLVWUDWLYH 8QLW �$8��

$,6 �$ODUP ,QGLFDWLQJ 6LJQDO�

$ FRGH VHQW GRZQVWUHDP LQGLFDWLQJ DQ XSVWUHDP IDLOXUH KDV RFFXUUHG�

$0,

$OWHUQDWH 0DUN ,QYHUVLRQ� 7KH OLQHïFRGLQJ IRUPDW LQ WUDQVPLVVLRQ V\VWHPV ZKHUH VXFFHVVLYH RQHV �PDUNV�
DUH DOWHUQDWLYHO\ LQYHUWHG �VHQW ZLWK SRODULW\ RSSRVLWH WKDW RI WKH SUHFHGLQJ PDUN��

$QDORJ -LWWHU 2XW

$ VLJQDO WKDW FRQWDLQV WKH GHPRGXODWHG MLWWHU IURP D OLQH RU FORFN LQSXW�

$16,

$PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH� $ VWDQGDUGVïVHWWLQJ� QRQïJRYHUQPHQW RUJDQL]DWLRQ� ZKLFK GHYHORSV

DQG SXEOLVKHV VWDQGDUGV IRU µYROXQWDU\µ XVH LQ WKH 8QLWHG 6WDWHV�

$V\QFKURQRXV

$ QHWZRUN ZKHUH WUDQVPLVVLRQ V\VWHP SD\ORDGV DUH QRW V\QFKURQL]HG DQG HDFK QHWZRUN WHUPLQDO UXQV RQ LWV

RZQ FORFN�

$V\QFKURQRXV 7UDQVIHU 0RGH �$70�

$ PXOWLSOH[LQJ�VZLWFKLQJ WHFKQLTXH LQ ZKLFK LQIRUPDWLRQ LV RUJDQL]HG LQWR IL[HGïOHQJWK FHOOV ZLWK HDFK FHOO

FRQVLVWLQJ RI DQ LGHQWLILFDWLRQ KHDGHU ILHOG DQG DQ LQIRUPDWLRQ ILHOG� 7KH WUDQVIHU PRGH LV DV\QFKURQRXV LQ

WKH VHQVH WKDW WKH XVH RI WKH FHOOV GHSHQGV RQ WKH UHTXLUHG RU LQVWDQWDQHRXV ELW UDWH�

$WWHQXDWLRQ

5HGXFWLRQ RI VLJQDO PDJQLWXGH RU VLJQDO ORVV� XVXDOO\ H[SUHVVHG LQ GHFLEHOV�

$8��

9LUWXDO &RQWDLQHU �9&� SOXV WKH 7UDQVSRUW 2YHUKHDG SRLQWHUV�

$8ï1

$GPLQLVWUDWLYH 8QLWï1� D GLVFUHWH XQLW RI WKH 6'+ SD\ORDG FDUU\LQJ RQH RU PRUH 9&ï1

$XWRPDWLF 3URWHFWLRQ 6ZLWFKLQJ �$36�

7KH DELOLW\ RI D QHWZRUN HOHPHQW WR GHWHFW D IDLOHG ZRUNLQJ OLQH DQG VZLWFK WKH VHUYLFH WR D VSDUH �SURWHFWLRQ�
OLQH� ��� $36 SDLUV D SURWHFWLRQ OLQH ZLWK HDFK ZRUNLQJ OLQH� ��1 $36 SURYLGHV RQH SURWHFWLRQ OLQH IRU HYHU\

1 ZRUNLQJ OLQHV�

%DFNKDXOLQJ

&XPEHUVRPH WUDIILF PDQDJHPHQW WHFKQLTXH XVHG WR UHGXFH WKH H[SHQVH RI PXOWLSOH[LQJ�GHPXOWLSOH[LQJ�

%DQGZLGWK

,QIRUPDWLRQïFDUU\LQJ FDSDFLW\ RI D FRPPXQLFDWLRQ FKDQQHO� $QDORJ EDQGZLGWK LV WKH UDQJH RI VLJQDO

IUHTXHQFLHV WKDW FDQ EH WUDQVPLWWHG E\ D FRPPXQLFDWLRQ FKDQQHO RU QHWZRUN�
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%LGLUHFWLRQDO

2SHUDWLQJ LQ ERWK GLUHFWLRQV� %LïGLUHFWLRQDO $36 DOORZV SURWHFWLRQ VZLWFKLQJ WR EH LQLWLDWHG E\ HLWKHU HQG RI

WKH OLQH�

%LQDU\ 1ï=HUR 6XSSUHVVLRQ �%1=6�

/LQH FRGLQJ V\VWHP WKDW UHSODFHV 1 QXPEHU RI ]HURV ZLWK D VSHFLDO FRGH WR PDLQWDLQ SXOVH GHQVLW\ UHTXLUHG

IRU FORFN UHFRYHU\� 1 LV W\SLFDOO\ �� �� RU ��

%,3ï� �%LW ,QWHUOHDYHG 3DULW\ï��

$ PHWKRG RI HUURU FKHFNLQJ LQ 6'+ ZKLFK DOORZV LQïVHUYLFH SHUIRUPDQFH PRQLWRULQJ� )RU H[DPSOH� D %,3ï�

FUHDWHV HLJKWïELW �RQHïE\WH� JURXSV� WKHQ GRHV D SDULW\ FKHFN IRU HDFK RI WKH HLJKW ELW SRVLWLRQV LQ WKH E\WH�

%ï,6'1 �%URDGEDQG ,QWHJUDWHG 6HUYLFHV 'LJLWDO 1HWZRUN�

$ VLQJOH ,6'1 QHWZRUN ZKLFK FDQ KDQGOH YRLFH� GDWD� DQG HYHQWXDOO\ YLGHR VHUYLFHV�

%LW

2QH ELQDU\ GLJLW� D SXOVH RI GDWD�

%LW (UURU YV� %ORFN (UURU

(UURU UDWH VWDWLVWLFV SOD\ D NH\ UROH LQ PHDVXULQJ WKH SHUIRUPDQFH RI D QHWZRUN� $V HUURUV LQFUHDVH� XVHU

SD\ORDG �HVSHFLDOO\ GDWD� PXVW EH UHïWUDQVPLWWHG� RU ORVW HQWLUHO\�

%LW (UURU 5DWH �%(5� ï 7KH QXPEHU RI ELW HUURUV GHWHFWHG LQ D XQLW RI WLPH� XVXDOO\ RQH VHFRQG� %LW (UURU

UDWH �%(5� LV FDOFXODWHG ZLWK WKLV IRUPXOD�

%(5  HUURUHG ELWV UHFHLYHG� WRWDO ELWV VHQW�

%ORFN (UURU 5DWH �%/(5� ï 2QH RI WKH XQGHUO\LQJ FRQFHSWV RI HUURU SHUIRUPDQFH LV WKH QRWLRQ RI (UURUHG
%ORFNV� L�H�� EORFNV LQ ZKLFK RQH RU PRUH ELWV DUH LQ HUURU� $ EORFN LV D VHW RI FRQVHFXWLYH ELWV DVVRFLDWHG ZLWK

WKH SDWK RU VHFWLRQ PRQLWRUHG E\ PHDQV RI DQ (UURU 'HWHFWLRQ &RGH �('&�� VXFK DV %LW ,QWHUOHDYHG 3DULW\
�%,3�� %ORFN (UURU UDWH �%/(5� LV FDOFXODWHG ZLWK WKLV IRUPXOD�

%/(5  HUURUHG EORFNV UHFHLYHG� WRWDO EORFNV VHQW�

%LWï,QWHUOHDYHG 3DULW\ �%,3�

$ SDULW\ FKHFN WKDW JURXSV DOO WKH ELWV LQ D EORFN LQWR XQLWV �VXFK DV E\WH�� WKHQ SHUIRUPV D SDULW\ FKHFN IRU
HDFK ELW SRVLWLRQ LQ WKH JURXS�

%LWï6WXIILQJ

,Q DV\QFKURQRXV V\VWHPV� D WHFKQLTXH XVHG WR V\QFKURQL]H DV\QFKURQRXV VLJQDOV WR D FRPPRQ UDWH EHIRUH
PXOWLSOH[LQJ�

%LWV SHU VHFRQG �ELW�V�

7KH QXPEHU RI ELWV SDVVLQJ D SRLQW HYHU\ VHFRQG� 7KH WUDQVPLVVLRQ UDWH IRU GLJLWDO LQIRUPDWLRQ�

%URDGEDQG

6HUYLFHV UHTXLULQJ RYHU � 0ELW�V WUDQVSRUW FDSDFLW\�

&&,77

6HH ,78�
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&KDQQHO

7KH VPDOOHVW VXEGLYLVLRQ RI D FLUFXLW WKDW SURYLGHV D W\SH RI FRPPXQLFDWLRQ VHUYLFH� XVXDOO\ D SDWK ZLWK RQO\

RQH GLUHFWLRQ�

&LUFXLW

$ FRPPXQLFDWLRQV SDWK RU QHWZRUN� XVXDOO\ D SDLU RI FKDQQHOV SURYLGLQJ ELïGLUHFWLRQDO FRPPXQLFDWLRQ�

&LUFXLW 6ZLWFKLQJ

%DVLF VZLWFKLQJ SURFHVV ZKHUHE\ D FLUFXLW EHWZHHQ WZR XVHUV LV RSHQHG RQ GHPDQG DQG PDLQWDLQHG IRU WKHLU
H[FOXVLYH XVH IRU WKH GXUDWLRQ RI WKH WUDQVPLVVLRQ�

&RGLQJ 9LRODWLRQ �&9�

$ WUDQVPLVVLRQ HUURU GHWHFWHG E\ WKH GLIIHUHQFH EHWZHHQ WKH WUDQVPLWWHG OLQH FRGH DQG WKDW H[SHFWHG DW WKH

UHFHLYH HQG E\ WKH ORJLFDO FRGLQJ UXOHV�

&RQFDWHQDWLRQ

7KH OLQNLQJ WRJHWKHU RI YDULRXV GDWD VWUXFWXUHV� IRU H[DPSOH WZR FKDQQHOV MRLQHG WR IRUP D VLQJOH FKDQQHO� ,Q

6'+� D QXPEHU �0� RI 78V FDQ EH OLQNHG WRJHWKHU WR SURGXFH D FRQFDWHQDWHG FRQWDLQHU� 0 WLPHV WKH VL]H RI

WKH 78� $Q H[DPSOH RI WKLV LV WKH FRQFDWHQDWLRQ RI ILYH 78ï�V WR FDUU\ D �� 0ELW�V YLGHR VLJQDO� NQRZQ DV

9&ï�ï�F�2QFH DVVHPEOHG� DQ\ FRQFDWHQDWHG 9& VWUXFWXUH LV PXOWLSOH[HG� VZLWFKHG DQG WUDQVSRUWHG WKURXJK

WKH QHWZRUN DV D VLQJOH HQWLW\�

&RQIRUPDQFH 7HVWV

&RQIRUPDQFH 7HVWV �DOVR NQRZ DV 6WDQGDUGV &RQIRUPDQFH 7HVWV� DUH SUHGHILQHG WHVWV WKDW PHDVXUH WKH

LPSDFW RI MLWWHU RU ZDQGHU RQ QHWZRUNV RU QHWZRUN HOHPHQWV� 7KH\ DUH GHILQHG LQ WKH ,78�7 5HFRPPHQGD�
WLRQV�

&\FOLF 5HGXQGDQF\ &KHFN �&5&�

$ WHFKQLTXH IRU XVLQJ RYHUKHDG ELWV WR GHWHFW WUDQVPLVVLRQ HUURUV�

'DWD &RPPXQLFDWLRQV &KDQQHO �'&&�

'DWD FKDQQHOV LQ 6'+ WKDW HQDEOH 2$0 FRPPXQLFDWLRQV EHWZHHQ LQWHOOLJHQW FRQWUROOHUV DQG LQGLYLGXDO

QHWZRUN QRGHV DV ZHOO DV LQWHUïQRGH FRPPXQLFDWLRQV�

G%

7KH V\PERO IRU GHFLEHOV�

G%P

7KH V\PERO IRU SRZHU OHYHO LQ GHFLEHOV UHODWLYH WR � P:�

'HIHFW

$ OLPLWHG LQWHUUXSWLRQ LQ WKH DELOLW\ RI DQ LWHP WR SHUIRUP D UHTXLUHG IXQFWLRQ� 3HUVLVWHQFH RI D GHIHFW FDQ

FDXVH D IDLOXUH�

'LJLWDO &URVVïFRQQHFW �'&6�

$Q HOHFWURQLF FURVVïFRQQHFW ZKLFK KDV DFFHVV WR ORZHUïUDWH FKDQQHOV LQ KLJKHUïUDWH PXOWLSOH[HG VLJQDOV DQG

FDQ HOHFWURQLFDOO\ UHDUUDQJH �FURVVïFRQQHFW� WKRVH FKDQQHOV�

'LJLWDO 6LJQDO

$Q HOHFWULFDO RU RSWLFDO VLJQDO WKDW YDULHV LQ GLVFUHWH VWHSV� (OHFWULFDO VLJQDOV DUH FRGHG DV YROWDJHV� RSWLFDO

VLJQDOV DUH FRGHG DV SXOVHV RI OLJKW�
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(�� (�� (�� (�

$OWHUQDWLYH QDPHV IRU WKH ,78ï7 � 0E�V� � 0E�V� �� 0E�V� DQG ��� 0E�V WULEXWDU\ VLJQDOV�

(6

(UURUHG 6HFRQG� PHDVXUH RI QHWZRUN RU HTXLSPHQW SHUIRUPDQFH

(76, �(XURSHDQ 7HOHFRPPXQLFDWLRQV 6WDQGDUGV ,QVWLWXWH�

2UJDQL]DWLRQ UHVSRQVLEOH IRU GHILQLQJ DQG PDLQWDLQLQJ (XURSHDQ VWDQGDUGV� LQFOXGLQJ 6'+�

)DLOXUH

$ WHUPLQDWLRQ RI WKH DELOLW\ RI DQ LWHP WR SHUIRUP D UHTXLUHG IXQFWLRQ� $ IDLOXUH LV FDXVHG E\ WKH SHUVLVWHQFH

RI D GHIHFW�

)(%( �)DU (QG %ORFN (UURU�

6HH 5HPRWH (UURU ,QGLFDWLRQ �5(,��

)(5) �)DU (QG 5HFHLYH )DLOXUH�

6HH 5HPRWH 'HIHFW ,QGLFDWLRQ �5',��

),)2

)LUVWï,Q )LUVWï2XW� D W\SH RI GDWD EXIIHU

)L[HG 6WXII

$ ELW RU E\WH ZKRVH IXQFWLRQ LV UHVHUYHG� )L[HG VWXII ORFDWLRQV� VRPHWLPHV FDOOHG UHVHUYHG ORFDWLRQV� GR QRW

FDUU\ RYHUKHDG RU SD\ORDG�

)ORDWLQJ PRGH

$ YLUWXDO WULEXWDU\ PRGH WKDW DOORZV WKH 9& V\QFKURQRXV SD\ORDG HQYHORSH WR EHJLQ DQ\ZKHUH LQ WKH 9&�

)UDPLQJ

0HWKRG RI GLVWLQJXLVKLQJ GLJLWDO FKDQQHOV WKDW KDYH EHHQ PXOWLSOH[HG WRJHWKHU�

)UHTXHQF\

7KH QXPEHU RI F\FOHV RI SHULRGLF DFWLYLW\ WKDW RFFXU LQ D GLVFUHWH DPRXQW RI WLPH�

)UHTXHQF\ 'ULIW 5DWH

7KH UDWH RI FKDQJH RI D OLQH RU FORFN IUHTXHQF\� PHDVXUHG LQ SSP�VHF� $ QHZ PHDVXUH RI WLQLQJ TXDOLW\�

)XOOEDQG

$ MLWWHU ILOWHU UDQJH WKDW LQFOXGHV WKH ZLGHEDQG UDQJH EXW H[WHQGV WKH ORZ�IUHTXHQF\ FXWRII WR �� +] RU EHORZ�

7KLV ILOWHU LV XVHIXO ZKHQ DQDO\]LQJ YLGHR WLPLQJ TXDOLW\�

*URRPLQJ

&RQVROLGDWLQJ RU VHJUHJDWLQJ WUDIILF IRU HIILFLHQF\�

+'%�

+LJK 'HQVLW\ %LSRODU �� $ ELSRODU FRGLQJ PHWKRG WKDW GRHV QRW DOORZ PRUH WKDQ WKUHH FRQVHFXWLYH ]HURV�

+LJKEDQG

$ MLWWHU ILOWHU UDQJH WKDW PHDVXUHV KLJK�IUHTXHQF\ MLWWHU� 7KH EDQG SDVV ILOWHUV DUH GHILQHG LQ ,78�7 VWDQGDUGV
�ZKHUH WKH\ DUH VRPHWLPHV UHIHUUHG WR DV +3� ï /3���

+LJKSDVV

7KH ORZHU ï� G% FRUQHU IUHTXHQF\ RI D ILOWHU� 7KH ILOWHU SDVVHV IUHTXHQFLHV KLJKHU WKDQ WKLV IUHTXHQF\�
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,QWHUOHDYH

7KH DELOLW\ RI 6'+ WR PL[ WRJHWKHU DQG WUDQVSRUW GLIIHUHQW W\SHV RI LQSXW VLJQDOV LQ DQ HIILFLHQW PDQQHU� WKXV

DOORZLQJ KLJKHUïWUDQVPLVVLRQ UDWHV�

,78 �,QWHUQDWLRQDO 7HOHFRPPXQLFDWLRQV 8QLRQ�

$Q DJHQF\ RI WKH 8QLWHG 1DWLRQV UHVSRQVLEOH IRU WKH UHJXODWLRQ� VWDQGDUGL]DWLRQ� FRïRUGLQDWLRQ DQG

GHYHORSPHQW RI LQWHUQDWLRQDO WHOHFRPPXQLFDWLRQV DV ZHOO DV WKH KDUPRQL]DWLRQ RI QDWLRQDO SROLFLHV� ,W

IXQFWLRQV WKURXJK LQWHUQDWLRQDO FRPPLWWHHV RI WHOHFRPPXQLFDWLRQV DGPLQLVWUDWLRQV� RSHUDWRUV� PDQXIDFWXUHUV

DQG VFLHQWLILF�LQGXVWULDO RUJDQL]DWLRQV�

-LWWHU

7KH VKRUW WHUP YDULDWLRQV RI WKH VLJQLILFDQW LQVWDQWV RI D WLPLQJ VLJQDO IURP WKHLU LGHDO SRVLWLRQV LQ WLPH
�ZKHUH VKRUW WHUP LPSOLHV WKDW WKHVH YDULDWLRQV DUH RI IUHTXHQF\ JUHDWHU WKDQ RU HTXDO WR �� +]��

-LWWHU +LW

:KHQ SHDN�WR�SHDN MLWWHU FURVVHV D SUHGHWHUPLQHG WKUHVKROG�

-LWWHU 7ROHUDQFH

$ FRQIRUPDQFH WHVW WKDW PHDVXUHV WKH VXVFHSWDELOLW\ RI D QHWZRUN HOHPHQW LQSXW WR LQFRPLQJ MLWWHU�

-LWWHU 7UDQVIHU

$ FRQIRUPDQFH WHVW WKDW PHDVXUHV WKH WUDQVIHU RI MLWWHU IURP WKH LQSXW WR WKH RXWSXW RI D QHWZRUN HOHPHQW�

-LWWHU 7UDQVIHU )XQFWLRQ

$ JUDSK WKDW VKRZV MLWWHU JDLQ DV D IXQFWLRQ RI MLWWHU IUHTXHQF\�

/LQH $ODUP ,QGLFDWLRQ 6LJQDO �$,6�

$ /LQH $,6 LV JHQHUDWHG E\ 6HFWLRQ 7HUPLQDWLQJ (TXLSPHQW XSRQ /RVV RI 6LJQDO RU /RVV RI )UDPH�

/LQH &RGLQJ 9LRODWLRQ �/&9�

7KH VXP RI WKH %,3 HUURUV GHWHFWHG DW WKH /LQH OD\HU� /LQH &9V DUH FROOHFWHG XVLQJ WKH %,3 FRGHV LQ WKH %�
E\WHV RI WKH /LQH 2YHUKHDG�

/LQH (UURUHG 6HFRQG �(6�

$ VHFRQG GXULQJ ZKLFK DW OHDVW RQH /LQH &9 RFFXUUHG� RU D VHFRQG GXULQJ ZKLFK WKH OLQH ZDV LQ WKH /LQH $,6
VWDWH�

/LQH 2YHUKHDG �/2+�

&RQWUROV WKH SD\ORDG LQIRUPDWLRQ XVLQJ WKH VHFWLRQ OD\HU DQG SURYLGHV DODUP LQGLFDWLRQV� HUURU PRQLWRULQJ�
DQG PHVVDJH VLJQDOOLQJ EHWZHHQ WZR /7(V�

/LQH 6HYHUHO\ (UURUHG 6HFRQG �6(6�

$ VHFRQG ZLWK 1 RU PRUH /LQH &9V� RU D VHFRQG GXULQJ ZKLFK WKH OLQH ZDV LQ WKH /LQH $,6 VWDWH� 7KH YDOXH

RI 1 YDULHV ZLWK WKH WUDQVPLW UDWH� EXW FRUUHVSRQGV WR D � u ��ï� %(5�

/RFNHG 0RGH

$ YLUWXDO WULEXWDU\ PRGH WKDW IL[HV WKH VWDUWLQJ ORFDWLRQ RI WKH 9&� /RFNHG PRGH KDV OHVV SRLQWHU SURFHVVLQJ

WKDQ IORDWLQJ PRGH�

/2)

$Q DFURQ\P IRU /RVV RI )UDPH�
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/23

$Q DFURQ\P IRU /RVV RI 3RLQWHU�

/26

$Q DFURQ\P IRU /RVV RI 6LJQDO�

/RZ )UHTXHQF\ -LWWHU

-LWWHU WKDW FURVVHV WKH ZDQGHU WKUHVKROG �DSSUR[LPDWHO\ ��� +] WR ��� +]�� /RZ IUHTXHQF\ MLWWHU LV RIWHQ WKH

UHVXOW RI SRLQWHU PRYHPHQW�

/RZSDVV

7KH XSSHU ï� G% FRUQHU IUHTXHQF\ RI D ILOWHU� 7KH ILOWHU SDVVHV IUHTXHQFLHV ORZHU WKDQ WKLV IUHTXHQF\�

/7(

$Q DFURQ\P IRU /LQH 7HUPLQDWLQJ (TXLSPHQW�

0DSSLQJ

7KH SURFHVV RI DVVRFLDWLQJ HDFK ELW WUDQVPLWWHG E\ D VHUYLFH LQWR WKH 6'+ SD\ORDG VWUXFWXUH WKDW FDUULHV WKH

VHUYLFH� )RU H[DPSOH� PDSSLQJ D (� VHUYLFH LQWR D 6'+ 9&ï�� DVVRFLDWHV HDFK ELW RI WKH (� ZLWK D ORFDWLRQ

LQ WKH 9&ï���

07,(

0D[LPXP 7LPH ,QWHUYDO (UURU ï 5HODWHG WR 3HDNïWRï3HDN:DQGHU�

0XOWLIUDPH

$Q\ VWUXFWXUH PDGH RI PXOWLSOH IUDPHV� 6'+ KDV IDFLOLWLHV WR UHFRJQL]H PXOWLIUDPHV DW WKH (� OHYHO DQG DW

WKH 9&ïQ OHYHO�

0XOWLSOH[ 6HFWLRQ $ODUP ,QGLFDWLRQ 6LJQDO �06ï$,6�

06ï$,6 LV JHQHUDWHG E\ 6HFWLRQ 7HUPLQDWLQJ (TXLSPHQW �67(� XSRQ WKH GHWHFWLRQ RI D /RVV RI 6LJQDO RU

/RVV RI )UDPH GHIHFW� RQ DQ HTXLSPHQW IDLOXUH� 06ï$,6PDLQWDLQV RSHUDWLRQ RI WKH GRZQVWUHDP UHJHQHUD�
WRUV� DQG WKHUHIRUH SUHYHQWV JHQHUDWLRQ RI XQQHFHVVDU\ DODUPV� $W WKH VDPH WLPH� GDWD DQG RUGHUZLUH

FRPPXQLFDWLRQ LV UHWDLQHG ZLWK WKH GRZQVWUHDP /LQH 7HUPLQDWLQJ (TXLSPHQW �/7(��

0XOWLSOH[ 6HFWLRQ 5HPRWH 'HIHFW ,QGLFDWLRQ �06ï5',�

$ VLJQDO UHWXUQHG WR WKH WUDQVPLWWLQJ /LQH 7HUPLQDWLQJ (TXLSPHQW �/7(� XSRQ GHWHFWLQJ D /RVV RI 6LJQDO�

/RVV RI )UDPH� RU 06ï$,6 GHIHFW� 06ï5', ZDV SUHYLRXVO\ NQRZQ DV 0XOWLSOH[ 6HFWLRQ )(5)�

0XOWLSOH[ 6HFWLRQ 2YHUKHDG �062+�

�� E\WHV RI RYHUKHDG DFFHVVHG� JHQHUDWHG� DQG SURFHVVHG E\ 06 WHUPLQDWLQJ HTXLSPHQW� 7KLV RYHUKHDG

VXSSRUWV IXQFWLRQV VXFK DV ORFDWLQJ WKH SD\ORDG LQ WKH IUDPH� PXOWLSOH[LQJ RU FRQFDWHQDWLQJ VLJQDOV�

SHUIRUPDQFH PRQLWRULQJ� DXWRPDWLF SURWHFWLRQ VZLWFKLQJ DQG OLQH PDLQWHQDQFH�

0XOWLSOH[HU

$ GHYLFH IRU FRPELQLQJ VHYHUDO FKDQQHOV WR EH FDUULHG E\ D VLQJOH SK\VLFDO FKDQQHO�

1DUURZEDQG

6HUYLFHV UHTXLULQJ XS WR �ï0ELW�V WUDQVSRUW FDSDFLW\�
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1HWZRUN (OHPHQW �1(� ï ,Q 6'+� WKH ILYH EDVLF QHWZRUN HOHPHQWV DUH�
DGG�GURS PXOWLSOH[HU�

EURDGEDQG GLJLWDO FURVVïFRQQHFW�

ZLGHEDQG GLJLWDO FURVVïFRQQHFW�

IOH[LEOH PXOWLSOH[HU� DQG�

UHJHQHUDWRU�

$Q\ GHYLFH ZKLFK LV SDUW RI D 6'+ WUDQVPLVVLRQ SDWK DQG VHUYHV RQH RU PRUH RI WKH VHFWLRQ� OLQH DQG

SDWKïWHUPLQDWLQJ IXQFWLRQV�

2$0

2SHUDWLRQV� $GPLQLVWUDWLRQ� DQG 0DLQWHQDQFH� $OVR FDOOHG 2$0	3�

2$0	3 �2SHUDWLRQV� $GPLQLVWUDWLRQ� 0DLQWHQDQFH� DQG 3URYLVLRQLQJ�
3URYLGHV WKH IDFLOLWLHV DQG SHUVRQQHO UHTXLUHG WR PDQDJH D QHWZRUN�

2UGHUZLUH

$ GHGLFDWHG YRLFH FKDQQHO XVHG E\ LQVWDOOHUV WR H[SHGLWH WKH SURYLVLRQLQJ RI OLQHV�

22)

$Q DFURQ\P IRU 2XW RI )UDPH�

26 �2SHUDWLRQV 6\VWHP�
6RSKLVWLFDWHG DSSOLFDWLRQV VRIWZDUH WKDW PDQDJHV RSHUDWLRQ RI WKH HQWLUH QHWZRUN�

26, 6HYHQïOD\HU0RGHO

$ VWDQGDUG DUFKLWHFWXUH IRU GDWD FRPPXQLFDWLRQV� /D\HUV GHILQH KDUGZDUH DQG VRIWZDUH UHTXLUHG IRU

PXOWLïYHQGRU LQIRUPDWLRQ SURFHVVLQJ HTXLSPHQW WR EH PXWXDOO\ FRPSDWLEOH� 7KH VHYHQ OD\HUV IURP ORZHVW WR

KLJKHVW DUH� SK\VLFDO� OLQN� QHWZRUN� WUDQVSRUW� VHVVLRQ� SUHVHQWDWLRQ� DQG DSSOLFDWLRQ�

2XWSXW -LWWHU

$ FRPSOLDQFH WHVW WKH PHDVXUHV WKH RXWSXW MLWWHU RI D QHWZRUN RU QHWZRUN HOHPHQW�

2YHUKHDG

([WUD ELWV LQ D GLJLWDO VWUHDP XVHG WR FDUU\ LQIRUPDWLRQ EHVLGHV WUDIILF VLJQDOV� 2UGHUZLUH� IRU H[DPSOH� ZRXOG

EH FRQVLGHUHG RYHUKHDG LQIRUPDWLRQ�

3DFNHW 6ZLWFKLQJ

$Q HIILFLHQW PHWKRG IRU EUHDNLQJ GRZQ DQG KDQGOLQJ KLJKïYROXPH WUDIILF LQ D QHWZRUN� $ WUDQVPLVVLRQ

WHFKQLTXH WKDW VHJPHQWV DQG URXWHV LQIRUPDWLRQ LQWR GLVFUHWH XQLWV� 3DFNHW VZLWFKLQJ DOORZV IRU HIILFLHQW
VKDULQJ RI QHWZRUN UHVRXUFHV DV SDFNHWV IURP GLIIHUHQW VRXUFHV FDQ DOO EH VHQW RYHU WKH VDPH FKDQQHO LQ WKH

VDPH ELWVWUHDP�

3DULW\ FKHFN

$Q HUURUïFKHFNLQJ VFKHPH ZKLFK H[DPLQHV WKH QXPEHU RI WUDQVPLWWHG ELWV LQ D EORFN ZKLFK KROG WKH YDOXH

RI µRQHµ� )RU HYHQ SDULW\� DQ RYHUKHDG SDULW\ ELW LV VHW WR HLWKHU RQH RU ]HUR WR PDNH WKH WRWDO QXPEHU RI

WUDQVPLWWHG RQHV LQ WKH GDWD EORFN SOXV SDULW\ ELW DQ HYHQ QXPEHU� )RU RGG SDULW\� WKH SDULW\ ELW LV VHW WR PDNH

WKH WRWDO QXPEHU RI RQHV LQ WKH EORFN DQ RGG QXPEHU�

3DWK

$ ORJLFDO FRQQHFWLRQ EHWZHHQ D SRLQW ZKHUH D VHUYLFH LQ D 9& LV PXOWLSOH[HG WR WKH SRLQW ZKHUH LW LV

GHPXOWLSOH[HG�
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3DWK 2YHUKHDG �32+�

2YHUKHDG DFFHVVHG� JHQHUDWHG� DQG SURFHVVHG E\ SDWKïWHUPLQDWLQJ HTXLSPHQW�

3DWK 7HUPLQDWLQJ (TXLSPHQW �37(�

1HWZRUN HOHPHQWV VXFK DV ILEUH RSWLF WHUPLQDWLQJ V\VWHPV ZKLFK FDQ DFFHVV� JHQHUDWH� DQG SURFHVV 3DWK
2YHUKHDG�

3D\ORDG

7KH SRUWLRQ RI WKH 6'+ VLJQDO DYDLODEOH WR FDUU\ VHUYLFH VLJQDOV VXFK DV (� DQG (�� 7KH FRQWHQWV RI D 9&�

3D\ORDG 3RLQWHU

,QGLFDWHV WKH EHJLQQLQJ RI D 9LUWXDO &RQWDLQHU�

3D\ORDG FDSDFLW\

7KH QXPEHU RI E\WHV WKH SD\ORDG RI D VLQJOH IUDPH FDQ FDUU\�

3OHVLRFKURQRXV

$ QHWZRUN ZLWK QRGHV WLPHG E\ VHSDUDWH FORFN VRXUFHV ZLWK DOPRVW WKH VDPH WLPLQJ�

3//

3KDVHï/RFNHG /RRS� PHWKRG RI WLPLQJ UHFRYHU\

3RLQWHU

$ SDUW RI WKH 6'+ RYHUKHDG WKDW ORFDWHV D IORDWLQJ SD\ORDG VWUXFWXUH� $8ïQ SRLQWHUV ORFDWH WKH SD\ORDG�

78ïP 3RLQWHUV ORFDWH IORDWLQJ PRGH YLUWXDO WULEXWDULHV� $OO 6'+ IUDPHV XVH $8 SRLQWHUV� RQO\ IORDWLQJ PRGH

YLUWXDO FRQWDLQHUV XVH 78 SRLQWHUV�

3RLQWHU +LW

:KHQ WKH OLQH RU FORFN IUHTXHQF\ GULIW FURVVHV D SUHGHWHUPLQHG WKUHVKROG�

3RLQWHU -LWWHU

$ PHDVXUH RI WKH MLWWHU RXWSXW RI D QHWZRUN ZKHQ VSHFLILHG SRLQWHU WHVW VHTXHQFHV DUH DSSOLHG WR LWV LQSXW�

SS7,(

3HDNïWRï3HDN7LPH ,QWHUYDO (UURU � D PHDVXUH RI ZDQGHU

35& �3ULPDU\ 5HIHUHQFH &ORFN�

,Q D V\QFKURQRXV QHWZRUN� DOO WKH FORFNV DUH WUDFHDEOH WR RQH KLJKO\ VWDEOH UHIHUHQFH VXSSO\� WKH 3ULPDU\

5HIHUHQFH &ORFN �35&�� 7KH DFFXUDF\ RI WKH 35& LV EHWWHU WKDQ r� LQ ���� DQG LV GHULYHG IURP D FHVLXP

DWRPLF VWDQGDUG�

5HPRWH $ODUP ,QGLFDWLRQ �5$,�

$ FRGH VHQW XSVWUHDP LQ D (ïQ QHWZRUN DV D QRWLILFDWLRQ WKDW D IDLOXUH FRQGLWLRQ KDV EHHQ GHFODUHG

GRZQVWUHDP� �5$, VLJQDOV ZHUH SUHYLRXVO\ UHIHUUHG WR DV <HOORZ VLJQDOV��

5HPRWH 'HIHFW ,QGLFDWLRQ �5',�

$ VLJQDO UHWXUQHG WR WKH WUDQVPLWWLQJ 7HUPLQDWLQJ (TXLSPHQW ZKHQ WKH UHFHLYLQJ 7HUPLQDWLQJ (TXLSPHQW

GHWHFWV D /RVV RI 6LJQDO� /RVV RI )UDPH� RU $,6 GHIHFW� 5', ZDV SUHYLRXVO\ NQRZQ DV )(5)�

5HPRWH (UURU ,QGLFDWLRQ �5(,�

$Q LQGLFDWLRQ UHWXUQHG WR D WUDQVPLWWLQJ QRGH �VRXUFH� WKDW DQ HUURUHG EORFN KDV EHHQ GHWHFWHG DW WKH

UHFHLYLQJ QRGH �VLQN�� 7KLV LQGLFDWLRQ ZDV IRUPHUO\ NQRZQ DV )DU (QG %ORFN (UURU �)(%(��
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5HPRWH )DLOXUH ,QGLFDWLRQ �5),�

$ IDLOXUH LV D GHIHFW WKDW SHUVLVWV EH\RQG WKH PD[LPXP WLPH DOORFDWHG WR WKH WUDQVPLVVLRQ V\VWHP SURWHFWLRQ

PHFKDQLVPV� :KHQ WKLV VLWXDWLRQ RFFXUV� DQ 5), LV VHQW WR WKH IDU HQG DQG ZLOO LQLWLDWH D SURWHFWLRQ VZLWFK LI

WKLV IXQFWLRQ KDV EHHQ HQDEOHG�

5HJHQHUDWRU

'HYLFH WKDW UHVWRUHV D GHJUDGHG GLJLWDO VLJQDO IRU FRQWLQXHG WUDQVPLVVLRQ� DOVR FDOOHG D UHSHDWHU�

UPV

5RRW 0HDQ 6TXDUH� FDOFXODWLRQ RIWHQ DSSOLHG WR SRZHU DQG QRLVH PHDVXUHPHQWV

6'+ �6\QFKURQRXV 'LJLWDO +LHUDUFK\�

7KH ,78ïGHILQHG LQWHUQDWLRQDO QHWZRUNLQJ VWDQGDUG ZKRVH EDVH WUDQVPLVVLRQ OHYHO LV ��� 0ELW�V �670ï���

6'+ VWDQGDUGV ZHUH ILUVW SXEOLVKHG LQ ���� WR DGGUHVV LQWHUZRUNLQJ EHWZHHQ WKH ,78 DQG $16, WUDQVPLVVLRQ

KLHUDUFKLHV�

6(& �6\QFKURQRXV (TXLSPHQW &ORFN�

*���� VODYH FORFN FRQWDLQHG ZLWKLQ D 6'+ QHWZRUN HOHPHQW�

6HFWLRQ

7KH VSDQ EHWZHHQ WZR 6'+ QHWZRUN HOHPHQWV FDSDEOH RI DFFHVVLQJ� JHQHUDWLQJ� DQG SURFHVVLQJ RQO\ 6'+

6HFWLRQ RYHUKHDG�

6HFWLRQ 2YHUKHDG

1LQH FROXPQV RI RYHUKHDG DFFHVVHG� JHQHUDWHG� DQG SURFHVVHG E\ VHFWLRQ WHUPLQDWLQJ HTXLSPHQW� 7KLV

RYHUKHDG VXSSRUWV IXQFWLRQV VXFK DV IUDPLQJ WKH VLJQDO DQG SHUIRUPDQFH PRQLWRULQJ�

6HFWLRQ 7HUPLQDWLQJ (TXLSPHQW �67(�

(TXLSPHQW WKDW WHUPLQDWHV WKH 6'+ 6HFWLRQ OD\HU� 67( LQWHUSUHWV DQG PRGLILHV RU FUHDWHV WKH 6HFWLRQ

2YHUKHDG�

6(6

6HYHUHO\ (UURUHG 6HFRQG� PHDVXUH RI QHWZRUN SHUIRUPDQFH

6OLS

$Q RYHUIORZ �GHOHWLRQ� RU XQGHUIORZ �UHSHWLWLRQ� RI RQH IUDPH RI D VLJQDO LQ D UHFHLYLQJ EXIIHU�

621(7 �6\QFKURQRXV 2SWLFDO 1HWZRUN�

$ VWDQGDUG IRU RSWLFDO WUDQVSRUW LQ WKH 8QLWHG� 6WDWHV� &DQDGD� -DSDQ� .RUHD DQG +RQJ .RQJ WKDW GHILQHV

RSWLFDO FDUULHU OHYHOV DQG WKHLU HOHFWULFDOO\ HTXLYDOHQW V\QFKURQRXV WUDQVSRUW VLJQDOV� 621(7 DOORZV IRU D

PXOWLïYHQGRU HQYLURQPHQW DQG SRVLWLRQV WKH QHWZRUN IRU WUDQVSRUW RI QHZ VHUYLFHV� V\QFKURQRXV QHWZRUNLQJ�

DQG HQKDQFHG 2$0	3�

660 �6\QFKURQLVDWLRQ 6WDWXV 0HVVDJH�

%LWV � WR � RI 6'+ RYHUKHDG E\WH 6� DUH DOORFDWHG IRU 6\QFKURQLVDWLRQ 6WDWXV 0HVVDJHV� 6HH IXUWKHU GHWDLOV

RQ WKH DVVLJQPHQW RI ELW SDWWHUQV IRU E\WH 6� LQ WKH VHFWLRQ RI WKLV SULPHU RQ 0XOWLSOH[ 6HFWLRQ 2YHUKHDG�
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6WXIILQJ

VHH ELWïVWXIILQJ

6\QFKURQRXV

$ QHWZRUN ZKHUH WUDQVPLVVLRQ V\VWHP SD\ORDGV DUH V\QFKURQL]HG WR D PDVWHU �QHWZRUN� FORFN DQG WUDFHG WR D
UHIHUHQFH FORFN� $ QHWZRUN ZKHUH DOO FORFNV KDYH WKH VDPH ORQJ WHUP DFFXUDF\ XQGHU QRUPDO RSHUDWLQJ

FRQGLWLRQV�

6\QFKURQRXV (TXLSPHQW 7LPLQJ 6RXUFH �6(76�

$ QHWZRUN HTXLSPHQW FORFN�

6\QFKURQRXV 7UDQVSRUW 0RGXOH �670�

$ VWUXFWXUH LQ WKH 6'+ WUDQVPLVVLRQ KLHUDUFK\� 670ï� LV 6'+·V EDVHïOHYHO WUDQVPLVVLRQ UDWH HTXDO WR ���

0ELW�V� +LJKHU UDWHV RI 670ï�� 670ï��� DQG 670ï�� DUH DOVR GHILQHG�

7'(9

7LPH 'HYLDWLRQ� D PHDVXUH RI ZDQGHU

7KURXJK 0RGH

7KH DELOLW\ WR UHWUDQVPLW WKH LQFRPLQJ VLJQDO DQG PDQLSXODWH LWV FRQWHQWV�

7,(

7LPH ,QWHUYDO (UURU LV WKH WLPH GLIIHUHQFH LQ QDQRVHFRQGV EHWZHHQ WKH QRPLQDO YDOXH RI D OLQH RU FORFN

SHULRG DQG WKH DFWXDO UHFHLYHG SHULRG�

7ULEXWDU\

7KH ORZHU UDWH VLJQDO WKDW LV LQSXW WR D PXOWLSOH[HU IRU FRPELQDWLRQ �PXOWLSOH[LQJ� ZLWK RWKHU ORZ UDWH
VLJQDOV WR IRUP D KLJKHU UDWH VLJQDO�

7ULEXWDU\ 8QLW �78�

$ 7ULEXWDU\ 8QLW LV DQ LQIRUPDWLRQ VWUXFWXUH ZKLFK SURYLGHV DGDSWDWLRQ EHWZHHQ WKH ORZHU RUGHU SDWK OD\HU
DQG WKH KLJKHU RUGHU SDWK OD\HU� ,W FRQWDLQV WKH 9LUWXDO &RQWDLQHU �9&� SOXV D WULEXWDU\ XQLW SRLQWHU�

7ULEXWDU\ 8QLW *URXS �78*�

&RQWDLQV VHYHUDO 7ULEXWDU\ 8QLWV�

8,

8QLW ,QWHUYDO� D PHDVXUH RI MLWWHU

8,SS

8QLW ,QWHUYDO 3HDNïWRï3HDN�D FRPPRQ PHDVXUH RI MLWWHU

8,UPV

8QLW ,QWHUYDO UPV� D PHDVXUH RI MLWWHU LQ OLQH V\VWHPV

9LUWXDO &RQWDLQHU �9&�

$ VLJQDO GHVLJQHG IRU WUDQVSRUW DQG VZLWFKLQJ RI VXEï6'+ SD\ORDGV�

:DQGHU

7KH ORQJ WHUP YDULDWLRQV RI WKH VLJQLILFDQW LQVWDQWV RI D GLJLWDO VLJQDO IURP WKHLU LGHDO SRVLWLRQ LQ WLPH �ZKHUH

ORQJ WHUP LPSOLHV WKDW WKHVH YDULDWLRQV DUH RI IUHTXHQF\ OHVV WKDQ �� +]��
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:LGHEDQG

$ MLWWHU ILOWHU UDQJH WKDW PHDVXUHV MLWWHU RYHU D ZLGH UDQJH� 7KH EDQG SDVV ILOWHUV DUH GHILQHG LQ ,78�7

VWDQGDUGV �ZKHUH WKH\ DUH VRPHWLPHV UHIHUUHG WR DV +3� ï /3���

<HOORZ 6LJQDO

6HH 5HPRWH $ODUP ,QGLFDWLRQ �5$,��

6'+ 	 3'+ 6WDQGDUGV IRU ,78ï7
*����

9RFDEXODU\ RI GLJLWDO WUDQVPLVVLRQ DQG PXOWLSOH[LQJ DQG 3&0 WHUPV

*����

'LJLWDO +LHUDUFK\ ELW UDWHV

*����

3K\VLFDO� HOHFWULFDO FKDUDFWHULVWLFV RI KLHUDUFKLFDO GLJLWDO LQWHUIDFHV ï 3'+�6'+

*����
6\QFKURQRXV IUDPH VWUXFWXUHV XVHG DW ����� ����� ����� ���� DQG ����� NELW�V KLHUDUFKLFDO OHYHOV

*����
)UDPH DOLJQPHQW DQG F\FOLF UHGXQGDQF\ FKHFN �&5&� SURFHGXUHV UHODWLQJ WR EDVLF IUDPH VWUXFWXUHV GHILQHG

LQ 5HFRPPHQGDWLRQ *����

*����
6'+ )UDPLQJ 	 0XOWLSOH[LQJ� 3'+ 0DSSLQJ�'HPDSSLQJ� 1HWZRUN 1RGH ,QWHUIDFH IRU WKH 6'+

*����

3'+ 0RQLWRU 0RGH /HYHOV ï 3URWHFWHG PRQLWRULQJ SRLQWV SURYLGHG RQ GLJLWDO WUDQVPLVVLRQ V\VWHPV

*����

9RFDEXODU\ RI WHUPV IRU 6'+ QHWZRUNV DQG HTXLSPHQW

*����

7\SHV DQG JHQHUDO FKDUDFWHULVWLFV RI 6'+ HTXLSPHQW

*����

6'+ 3RLQWHU 6HTXHQFHV� &KDUDFWHULVWLFV RI 6'+ HTXLSPHQW IXQFWLRQDO EORFNV

*����

6'+ PDQDJHPHQW

*����

,QWHUZRUNLQJ EHWZHHQ QHWZRUNV EDVHG RQ GLIIHUHQW DQG VSHHFK FRGLQJ ODZV

*����
$UFKLWHFWXUHV RI WUDQVSRUW QHWZRUNV EDVHG RQ WKH 6'+

*����

3'+�6'+ (UURU $QDO\VLV
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*����
3'+ -LWWHU 7ROHUDQFH

*����

&RQWURO RI MLWWHU DQG ZDQGHU LQ 6'+

*����

(UURU SHUIRUPDQFH SDUDPHWHUV DQG REMHFWLYHV IRU LQWHUQDWLRQDO� FRQVWDQW ELW UDWH GLJLWDO SDWKV DW RU DERYH WKH

SULPDU\ UDWH

*����

0DQDJHPHQW FDSDELOLWLHV RI WUDQVSRUW QHWZRUN EDVHG RQ 6'+

*����

7\SHV DQG FKDUDFWHULVWLFV RI 6'+ QHWZRUN SURWHFWLRQ DUFKLWHFWXUHV

*����

3ULQFLSOHV DQG JXLGHOLQHV IRU WKH LQWHJUDWLRQ RI VDWHOOLWH DQG UDGLR V\VWHPV LQ 6'+

*����

2SWLFDO LQWHUIDFHV IRU HTXLSPHQW DQG V\VWHPV UHODWLQJ WR 6'+

*����

6'+ -LWWHU 7ROHUDQFH� 'LJLWDO OLQH V\VWHPV EDVHG RQ 6'+ IRU XVH RQ RSWLFDO ILEUH FDEOHV

,����
%ï,6'18VHU ïQHWZRUN LQWHUIDFH ï 3K\VLFDO OD\HU VSHFLILFDWLRQ

0�����
3'+ (UURU $QDO\VLV

0�����

3HUIRUPDQFH /LPLWV IRU %,6 DQG 0DLQWHQDQFH RI ,QW· 6'+ 3DWKV DQG 0XOWLSOH[ 6HFWLRQV

2����

*HQHUDO UHTXLUHPHQWV IRU LQVWUXPHQWDWLRQ IRU SHUIRUPDQFH PHDVXUHPHQWV RQ GLJLWDO WUDQVPLVVLRQ HTXLSPHQW

2����� 2����� 2����

35%6 7HVW 3DWWHUQV

2����

6SHFLILFDWLRQV IRU 0HDVXULQJ (TXLSPHQW

2����

(TXLSPHQW WR DVVHVV HUURU SHUIRUPDQFH RQ 670ï1 LQWHUIDFHV

)���� �,78ï5�
$UFKLWHFWXUHV DQG IXQFWLRQDO DVSHFWV RI UDGLRïUHOD\ V\VWHPV IRU 6'+ïEDVHG QHWZRUNV
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&76 ��� 6'+ 7HVW 6HW 3URJUDPPHU 0DQXDO ,QGH[ï�

,QGH[

$

DEEUHYLDWLQJ FRPPDQGV� TXHULHV� DQG SDUDPHWHUV� �ï�

&

&DOLEUDWH &RPPDQGV� &$/LEUDWH VXEV\VWHP� �ï���
&$/LEUDWH 6XEV\VWHP� �ï���
&$/LEUDWH�(;(&XWH� �ï���
&$/LEUDWH�5(6XOWV"� �ï���
&$/LEUDWH�6(/HFW� �ï���
FKDLQLQJ FRPPDQGV DQG TXHULHV� �ï�
FRPPDQG HUURU PHVVDJHV� �ï�
FRQWUROOLQJ UHVSRQVHV WR TXHULHV� �ï�
FUHDWLQJ FRPPDQGV� �ï�
FUHDWLQJ TXHULHV� �ï�

'

GHFLPDO YDOXH WDEOHV� KRZ WR LQWHUSUHW� �ï��
GHVFULSWLRQ DQG VWUXFWXUH RI ,((( ����� FRPPRQ

FRPPDQGV� �ï�
GHYLFH GHSHQGHQW HUURU PHVVDJHV� �ï��
'LDJQRVWLF &RPPDQGV� �ï���
',$*QRVWLF 6XEV\VWHP� �ï���
',$*QRVWLF�%8))HU�'$7$"� �ï���
',$*QRVWLF�%8))HU�,1'H[� �ï���
',$*QRVWLF�%8))HU�6,=("� �ï���
',$*QRVWLF�(;(&XWH� �ï���
',$*QRVWLF�/223� �ï���
',$*QRVWLF�5(6XOWV"� �ï���
',$*QRVWLF�6(/HFW� �ï���
',63OD\ 6XEV\VWHP� �ï���
',63OD\�%5,*KWQHVV� �ï���

(

HUURU PHVVDJHV� �ï�
FRPPDQG HUURUV� �ï�
GHYLFH GHSHQGHQW HUURUV� �ï��
H[HFXWLRQ HUURUV� �ï�
H[HFXWLRQ ZDUQLQJ PHVVDJHV� �ï��
V\VWHP HYHQWV� �ï��

(YHQW 5HSRUWLQJ 3URFHVV� �ï�
(YHQW 5HSRUWLQJ 6\VWHP� �ï�
(YHQW 6WDWXV (QDEOH 5HJLVWHU� �ï�
H[HFXWLRQ HUURU PHVVDJHV� �ï�
H[HFXWLRQ ZDUQLQJ PHVVDJHV� �ï��

*

JHQHUDO UXOHV IRU XVLQJ 6&3, FRPPDQGV� �ï�
*3,% FRPPDQG V\QFKURQL]DWLRQ� �ï�

+

+&23\ 6XEV\VWHP� �ï���
+&23\�$%25W� �ï���
+&23\�'(9LFH�/$1*XDJH� �ï���
+&23\�,00HGLDWH� �ï���
+&23\�,7(0� �ï���
+&23\�7,7/H� �ï���

,

,((( ����� FRPPRQ FRPPDQGV

&/6� �ï���

(6(� �ï���

(6("� �ï���

(65"� �ï���

,'1"� �ï���

/51"� �ï���

23&� �ï���

23&"� �ï���

237"� �ï���

5&/� �ï���

567� �ï���

6$9� �ï���

65(� �ï���

65("� �ï���

67%"� �ï���

767"� �ï���

:$,� �ï���

,1,7LDWH� �ï���
,QSXW�2XWSXW &RPPDQGV� �ï���

',63OD\ 6XEV\VWHP� �ï���
+&23\ 6XEV\VWHP� �ï���
00(0RU\ 6XEV\VWHP� �ï���
00(0RU\�-,7WHU 6XEV\VWHP� �ï���
6<67HP�&200XQLFDWH�6(5LDO 6XEV\VWHP� �ï���

,1387� 6XEV\VWHP� �ï���
,1387��7(/HFRP�/(9HO� �ï���
,1387��7(/HFRP�23:5"� �ï���
,1387��7(/HFRP�392/WDJH"� �ï���
,1387��7(/HFRP�5$7(� �ï���
,1387��7(/HFRP�67$7XV"� �ï���
,1387��7(/HFRP�7<3(� �ï���
,1387� 6XEV\VWHP� �ï���
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,1387��7(/HFRP�&2'(� �ï���
,1387��7(/HFRP�/(9HO� �ï���
,1387��7(/HFRP�67$7XV"� �ï���
,1387��7(/HFRP�7(50LQDWRU� �ï���
,1387� 6XEV\VWHP� �ï���
,1387��7(/HFRP�&2'(� �ï���
,1387��7(/HFRP�/(9HO� �ï���
,1387��7(/HFRP�5$7(� �ï���
,1387��7(/HFRP�67$7XV"� �ï���
,QVWUXPHQW &RQWURO &RPPDQGV� �ï���

6<67HP 6XEV\VWHP� �ï���
,167UXPHQW 6XEV\VWHP� �ï���
,167UXPHQW�&283OLQJ� �ï���

0

PHVVDJHV� 6HH HUURU PHVVDJHV
00(0RU\ 6XEV\VWHP� �ï���
00(0RU\�'(/(WH�-,7WHU�287387� �ï���
00(0RU\�'(/(WH�-,7WHU�32,1WHU� �ï���
00(0RU\�'(/(WH�-,7WHU�72/HUDQFH� �ï���
00(0RU\�'(/(WH�-,7WHU�75$16)HU� �ï���
00(0RU\�'(/HWH�5(6XOWV� �ï���
00(0RU\�'(/HWH�6(77LQJV� �ï���
00(0RU\�'(/HWH�7(67� �ï���
00(0RU\�-,7WHU 6XEV\VWHP� �ï���
00(0RU\�/2$'�-,7WHU�287387� �ï���
00(0RU\�/2$'�-,7WHU�32,1WHU� �ï���
00(0RU\�/2$'�-,7WHU�72/HUDQFH� �ï���
00(0RU\�/2$'�-,7WHU�75$16)HU� �ï���
00(0RU\�/2$'�5(6XOWV� �ï���
00(0RU\�/2$'�6(77LQJV� �ï���
00(0RU\�/2$'�7(67� �ï���
00(0RU\�6725H�-,7WHU�287387� �ï���
00(0RU\�6725H�-,7WHU�32,1WHU� �ï���
00(0RU\�6725H�-,7WHU�72/HUDQFH� �ï���
00(0RU\�6725H�-,7WHU�75$16)HU� �ï���
00(0RU\�6725H�5(6XOWV� �ï���
00(0RU\�6725H�6(77LQJV� �ï���
00(0RU\�6725H�7(67� �ï���

2

23& ELW� �ï�� �ï�� %ï�
2XWSXW TXHXH� �ï�
287387� 6XEV\VWHP� �ï��
287387��.((3DOLYH� �ï��
287387��7(/HFRP�/(9HO� �ï��
287387��7(/HFRP�5$7(� �ï��
287387��7(/HFRP�7<3(� �ï��
287387� 6XEV\VWHP� �ï��
287387��7(/HFRP�&2'(� �ï��

287387��7(/HFRP�7(50LQDWRU� �ï��
287387� 6XEV\VWHP� �ï��
287387��7(/HFRP�5$7(� �ï��
287387��7(/HFRP�&2'(� �ï��

3

SDUDPHWHU W\SHV� �ï�

4

4XHXH
2XWSXW� �ï�
6\VWHP (UURU DQG (YHQW� �ï�

5

5HFHLYH &RPPDQGV� VXEV\VWHPV� �ï���
,1387� 6XEV\VWHP� �ï���
,1387� 6XEV\VWHP� �ï���
,1387� 6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP 6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�$872VFDQ VXEV\VWHP�

�ï���
6(16H�'$7$�7(/HFRP�-,7WHU 6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH 6XEV\VWHP�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�67(67V

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�7(67 6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\ 6XEV\VWHP�

�ï���
5HJLVWHU

(YHQW 6WDWXV (QDEOH� �ï�
6HUYLFH 5HTXHVW (QDEOH� �ï�
6WDQGDUG (YHQW 6WDWXV� �ï�
6WDWXV %\WH� �ï�
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6

6&3, FRPPDQGV DQG TXHULHV V\QWD[� �ï�
6(16H�'$7$�7(/HFRP 6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�$872VFDQ� �ï���
6(16H�'$7$�7(/HFRP�&+$1QHO� �ï���
6(16H�'$7$�7(/HFRP�(55287387�6285FH�

�ï���
6(16H�'$7$�7(/HFRP�-,7WHU 6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH 6XEV\VWHP� �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�$/$5P TXHULHV�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV

TXHULHV� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�$1$/\VLV

VXEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�%��9(5GLFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�%��9(5GLFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�%��9(5GLFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�*����$//2FDWLRQ� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�*����8$6�(1$%OH� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�*����8$6�/,0,7� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�+35(,�9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�/35(,�9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�065(,�9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�78%,3�9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����$//2FDWLRQ� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����%��9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����%��9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����%��9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����+35(,�9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����/35(,�9(5'LFW� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����065(,�9(5'LFW� �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�
$1$/\VLV�0�����78%,3�9(5'LFW� �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����3$7+�(6(&RQGV� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����3$7+�6(6HFRQGV�$320�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����6(&7LRQ�(6(&RQGV�$320�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����6(&7LRQ�6(6HFRQGV�$320�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����7(67�7<3(� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

$1$/\VLV�0�����8$6HFRQGV�/,0,7� �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�%8))HU�

$9$,ODEOH"� �ï���
6(1VH�'$7$�7(/HFRP�0($6XUH�&21)LJ�

&5&WKUHVKROG� �ï���
6(1VH�'$7$�7(/HFRP�0($6XUH�&21)LJ�

)$6WKUHVKROG� �ï���
6(1VH�'$7$�7(/HFRP�0($6XUH�&21)LJ�

32,1WHU�0,6PDWFK� �ï���
6(1VH�'$7$�7(/HFRP�0($6XUH�&21)LJ�

75$&H�0,6PDWFK� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�(55RU

TXHULHV� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�+,6WRU\� �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�,1)2UPDWLRQ
TXHULHV� �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU 6XEV\VWHP�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�32,1WHU TXHULHV�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�67(67V

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�

'(6&ULSWLRQ� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�

'21(� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�

(1$%OH� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�

5(68OWV"� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�67(6WV�

7+5(VKROG� �ï���
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6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\
6XEV\VWHP� �ï���

6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�

$/$5P TXHULHV� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�

$1$/\VLV TXHULHV� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�75,%XWDU\�

6/,3 TXHULHV� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�76&$Q"� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�:$1'HU

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG

6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�29(5KHDG�'$7$"� �ï���
6(16H�'$7$�7(/HFRP�29(5KHDG�'523� �ï���
6(16H�'$7$�7(/HFRP�29(5KHDG�32,1WHU"� �ï���

6(16H�'$7$�7(/HFRP�3$</RDG�0$33LQJ� �ï���
6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ� �ï���
6(16H�'$7$�7(/HFRP�3$</RDG�3$77HUQ�

8%<7H� �ï���
6(16H�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW�

�ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�'$7$"� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�'523� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�'523� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H"� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�+33$<ORDG�

9$/XH� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�+33/0� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�+381(4XLSSHG�

�ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�/33/0� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�/381(4XLSSHG�

�ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�75$&H�

0,6PDWFK� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�78��3$<ORDG�

9$/XH� �ï���
6(16H�'$7$�7(/HFRP�329HUKHDG�78�3$<ORDG�

9$/XH� �ï���
6(16H�'$7$�7(/HFRP�6(&7LRQ�75$&H�0,6PDWFK�

�ï���
6(16H�'$7$�7(/HFRP�6285FH� �ï���
6(16H�'$7$�7(/HFRP�67$7XV"� �ï���
6(16H�'$7$�7(/HFRP�67$7XV�35(6HW� �ï���
6(16H�'$7$�7(/HFRP�6758FWXUH� �ï���
6(16H�'$7$�7(/HFRP�7(67 6XEV\VWHP� �ï���
6(16H�'$7$�7(/HFRP�7(67�'85DWLRQ� �ï���
6(16H�'$7$�7(/HFRP�7(67�+,67RU\�5(6ROXWLRQ�

�ï���

6(16H�'$7$�7(/HFRP�7(6W�-,77(5 VXEV\VWHP�
�ï���

6(16H�'$7$�7(/HFRP�7(67�02'(� �ï���
6(16H�'$7$�7(/HFRP�7(67�67$5W� �ï���
6(16H�'$7$�7(/HFRP�7(67�67$7XV"� �ï���
6(16H�'$7$�7(/HFRP�7(67�67,0H"� �ï���
6(16H�'$7$�7(/HFRP�7(67�6723� �ï���

6(16H�'$7$�7(/HFRP�75,%XWDU\ 6XEV\VWHP� �ï���
6(1VH�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�'523� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��

&+$1QHO� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;��

&+$1QHO� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�'08;���

&+$1QHO� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�.���08/7LSOLHU�

�ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�.���7,0(VORW�

�ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�.���&6/27�

�ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�.���&$6� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�.���63($NHU�

�ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�8:25G�

�ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�

8:25G�/(1JWK� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�3$</RDG� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�32,1WHU"� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�

'$7$"� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�

75$&H"� �ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV"� �ï���

6HUYLFH 5HTXHVW (QDEOH 5HJLVWHU� �ï�
6285FH�&/2&N 6XEV\VWHP� �ï��
6285FH�&/2&N�2))6HW�/9$/XH� �ï��
6285FH�&/2&N�2))6HW�02'(� �ï��
6285FH�&/2&N�2))6HW�39$/XH� �ï��
6285FH�&/2&N�6285FH� �ï��
6285FH�&/2&N�67$7XV"� �ï��

6285FH�'$7$�7(/HFRP 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�$/$5P� �ï��
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6285FH�'$7$�7(/HFRP�&+$1QHO� �ï��
6285FH�'$7$�7(/HFRP�(55RU� $/$5P� DQG

)$,/XUH 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�(55RU�(1$%OH� �ï��
6285FH�'$7$�7(/HFRP�(55RU�,00HGLDWH� �ï��
6285FH�'$7$�7(/HFRP�(55RU�5$7(� �ï��
6285FH�'$7$�7(/HFRP�(55RU�7<3(� �ï��
6285FH�'$7$�7(/HFRP�)$,/XUH�7<3(� �ï��

6285FH�'$7$�7(/HFRP�-,7WHU 6XEV\VWHP� �ï���
6285FH�'$7$�7(/HFRP�-,7WHU�$03/LWXGH� �ï���
6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�

2))6HW� �ï���
6285FH�'$7$�7(/HFRP�-,7WHU�&/2&N�

5$7(� �ï���
6285FH�'$7$�7(/HFRP�-,7WHU�)5(4XHQF\� �ï���
6285FH�'$7$�7(/HFRP�-,7WHU�02'(� �ï���
6285FH�'$7$�7(/HFRP�-,7WHU�6285FH� �ï���

6285FH�'$7$�7(/HFRP�29(5KHDG DQG 329HUKHDG

6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�29(5KHDG�$//'DWD� �ï��
6285FH�'$7$�7(/HFRP�29(5KHDG�$36� �ï��
6285FH�'$7$�7(/HFRP�29(5KHDG�'$7$� �ï��
6285FH�'$7$�7(/HFRP�2873XW��.((3DOLYH� �ï��
6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW� �ï��
6285FH�'$7$�7(/HFRP�29(5KHDG�,16HUW� �ï��
6285FH�'$7$�7(/HFRP�29(5KHDG�35%6� �ï��

6285FH�'$7$�7(/HFRP�3$</RDG�0$33LQJ� �ï��
6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ� �ï��
6285FH�'$7$�7(/HFRP�3$</RDG�3$77HUQ�

8%<7H� �ï��
6285FH�'$7$�7(/HFRP�3$</RDG�35%6�,19HUW�

�ï��
6285FH�'$7$�7(/HFRP�32,1WHU 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�$&7LRQ� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�',5HFWLRQ� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�02'(� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�1%85VW� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�1')/DJ� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�5$7(� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6%,7V� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

$120DO\�%7,0H"� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

$120DO\�17,0H"� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

&217URO� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

&3(5LRG� �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�
&3(5LRG�/(1*WK"� �ï��

6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

'LUHFWLRQ� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

,3(5LRG� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

,3(5LRG�/(1*WK"� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

5$7(� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

67$7XV"� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�6(4XHQFH�

7<3(� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU�9$/XH� �ï��

6285FH�'$7$�7(/HFRP�329HUKHDG�'$7$� �ï��
6285FH�'$7$�7(/HFRP�329HUKHDG�,16HUW� �ï��
6285FH�'$7$�7(/HFRP�329HUKHDG�35(6HW� �ï��
6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H� �ï��
6285FH�'$7$�7(/HFRP�329HUKHDG�75$&H�

)250DW� �ï��
6285FH�'$7$�7(/HFRP�6(&7LRQ�75$&H�02'(�

�ï��
6285FH�'$7$�7(/HFRP�6285FH� �ï��
6285FH�'$7$�7(/HFRP�6758FWXUH� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\ 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�$''� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�$/$5P� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�$120DO\�

/$<(5� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�

%$&.JURXQG�3$77HUQ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�&+$1QHO� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�'()(FW�

/$<(5� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�

)$:FRXQW� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�(55RU�

)$:SHULRG� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�)$,/XUH�

/$<(5� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�)5$0LQJ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�0$33LQJ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�N���08/7LSOLHU�

�ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�N���7,0(VORW�

�ï��
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6285FH�'$7$�7(/HFRP�75,%XWDU\�N���&6/27�
�ï��

6285FH�6285FH�'$7$�7(/HFRP�75,%XWDU\�

N���&$6� �ï��
'$7$�7(/HFRP�75,%XWDU\�N���%$&.JURXQG�

3$77HUQ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��

&+$1QHO� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��

%$&.JURXQG�3$77HUQ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��

&+$1QHO� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�08;��

%$&.JURXQG�3$77HUQ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���

&+$1QHO� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�08;���

%$&.JURXQG�3$77HUQ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$</RDG� �ï��

6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�

8:25G� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�3$77HUQ�

8:25G�/(1*WK� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU

6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

',5HFWLRQ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

02'(� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

1%85VW� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

1')/DJ� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

5$7(� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�$120DO\�%7,0H"� �ï���
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�$120DO\�17,0H"� �ï���
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�&3(5LRG� �ï���
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�&3(5LRG�/(1*WK"� �ï���
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�',5HFWLRQ� �ï���
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�,3(5LRG� �ï���
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�,3(5LRG�/(1*WK"� �ï���

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�
6(4XHQFH�5$7(� �ï���

6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

6(4XHQFH�7<3(� �ï���
6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU�

9$/XH� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�

'$7$� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\�329HUKHDG�

75$&H"� �ï��
6WDQGDUG (YHQW 6WDWXV 5HJLVWHU� �ï�
6WDWXV DQG (YHQW 5HSRUWLQJ 3URFHVV� �ï�
6WDWXV DQG (YHQW 5HSRUWLQJ 6\VWHP� �ï�
6WDWXV DQG (YHQWV� �ï�
6WDWXV %\WH 5HJLVWHU� �ï�
VWDWXV TXHULHV

,1387��7(/HFRP�67$7XV"� �ï���
,1387��7(/HFRP�67$7XV"� �ï���
6(16H�'$7$�7(/HFRP�0($6XUH�-,7WHU�67$7XV"�

�ï���
6(16H�'$7$�7(/HFRP�0($6XUH�

,1)2UPDWLRQ�67$7XV"� �ï���
6(16H�'$7$�7(/HFRP�67$7XV"� �ï���
6(16H�'$7$�7(/HFRP�7(67�67$7XV"� �ï���
6(16H�'$7$�7(/HFRP�7(67�-,7WHU�67$7XV"�

�ï���
6(16H�'$7$�7(/HFRP�75,%XWDU\�67$7XV"�

�ï���
6285FH�&/2&N�67$7XV"� �ï��

6\QFKURQL]LQJ *3,% FRPPDQGV� �ï�
6\VWHP (UURU DQG (YHQW TXHXH� �ï�
V\VWHP HYHQWV� �ï��
6<67HP 6XEV\VWHP� �ï���

7

7UDQVPLW &RPPDQGV� VXEV\VWHPV� �ï��
287387� 6XEV\VWHP� �ï��
287387� 6XEV\VWHP� �ï��
287387� 6XEV\VWHP� �ï��
6285FH�&/2&N 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�(55RU� $/$5P� DQG

)$,/XUH 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�-,7WHU 6XEV\VWHP� �ï���
6285FH�'$7$�7(/HFRP�29(5KHDG DQG

329HUKHDG 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�32,1WHU 6XEV\VWHP� �ï��
6285FH�'$7$�7(/HFRP�75,%XWDU\ 6XEV\VWHP�

�ï��
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6285FH�'$7$�7(/HFRP�75,%XWDU\�32,1WHU
6XEV\VWHP� �ï��

7UDQVPLWWHU�5HFHLYHU 6HWXS &RPPDQGV� �ï���
,167UXPHQW 6XEV\VWHP� �ï���

7ULJJHU DQG &DSWXUH &RPPDQGV� �ï���
75,*JHU 6XEV\VWHP� �ï���

75,*JHU 6XEV\VWHP� �ï���
75,*JHU�,00HGLDWH� �ï���

:

:$1'HU�$9$,ODEOH� �ï���
:$1'HU�&/($U� �ï���

&76 ���
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