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/HYHO ,, 5HFRUGHU

HQYLURQPHQWDO SRZHU UHTXLUHPHQWV�

7KH 736 DFFHSWV LQSXW SRZHU
IURP HLWKHU FRPPHUFLDO RU
JHQHUDWRU SRZHU VRXUFHV� ,W WKHQ
VXSSOLHV WKH VLWH ZLWK D FRQWLQXRXV
VRXUFH RI UHJXODWHG DQG LVRODWHG
YROWDJH� :KHQ D ORVV RI LQSXW
XWLOLW\ SRZHU RFFXUV� WKH 736
SURYLGHV HPHUJHQF\ SRZHU IRU ��
WR �� VHFRQGV EHIRUH LWV UHVRXUFHV
DUH GHSOHWHG� 7KH GLHVHO
JHQHUDWRU VKRXOG DVVXPH WKH ORDG
EHIRUH WKH FULWLFDO WLPH HODSVHV�

7KH 736 LV EXLOW DV DQ LQYHUWHG
VWUXFWXUH� L�H�� WKH VWDWRU LV WKH
VWDWLRQDU\ LQQHU SRUWLRQ ZLWK WKH
URWRU URWDWLQJ DURXQG LW� 7KH ����
SRXQG URWRU IO\ZKHHO V\VWHP
SURYLGHV WKH ULGH�WKURXJK WLPH
SHULRG RI SRZHU GXULQJ SRZHU
RXWDJHV� 8QGHU QRUPDO SRZHU
VLWXDWLRQV� WKH 736 URWRU IO\ZKHHO
VSLQV DW ���� URWDWLRQV SHU PLQXWH
�USP�� :KHQ WKH SRZHU LV
LQWHUUXSWHG WKH 736 FRQWLQXHV WR
SURYLGH SRZHU E\ XVLQJ WKH LQHUWLDO
HQHUJ\ VWRUHG LQ WKH URWRU� 7KLV
SRZHU ZLOO FRQWLQXH WR EH VXSSOLHG
DW SUHFLVHO\ �� +] XQWLO WKH URWRU
USP UDWH VORZV WR ���� USP� ,W LV
DEOH WR PDLQWDLQ WKH FRQVWDQW ��
+]� HYHQ WKRXJK WKH URWDWLRQV SHU
PLQXWH DUH GHFUHDVLQJ� WKURXJK D

�&RQWLQXHG RQ SDJH ��

7KH 1(;5$' SURJUDP KDV
FRQWUDFWHG ZLWK WKH ([LGH
&RUSRUDWLRQ WR LQVWDOO D 7UDQVLWLRQ
3RZHU 6RXUFH �736�� 7KH
FRPSOHWH V\VWHP� ZKLFK LQFOXGHV
WKH VKHOWHU DQG 736� LV FDOOHG WKH
7UDQVLWLRQ 3RZHU 0DLQWHQDQFH
6KHOWHU �7306�� 7KH 736 XWLOL]HV
D UHODWLYHO\ QHZ FRQFHSW LQ
JHQHUDWRU WHFKQRORJ\ DQG VXLWV WKH
1(;5$' HTXLSPHQW DSSURSULDWHO\�
7KLV V\VWHP ZLOO EH LQVWDOOHG DW
'HSDUWPHQW RI 'HIHQVH DQG
1DWLRQDO :HDWKHU 6HUYLFH VLWHV�

7KH 736 V\VWHP LV XVHG DV D
ULGH�WKURXJK PRWRU�JHQHUDWRU IRU
WKH 1(;5$' HTXLSPHQW DW WKH
5'$ VLWHV� :KHQ WKH SULPDU\
SRZHU VXSSO\ LV LQWHUUXSWHG� DQ
HPHUJHQF\ GLHVHO JHQHUDWRU LV
DFWLYDWHG WR VXSSO\ SRZHU XQWLO WKH
SULPDU\ XWLOLW\ SRZHU LV UHSDLUHG RU
UHWXUQV RQ�OLQH� &XUUHQWO\� WKHUH LV
D JDS EHWZHHQ WKH LQWHUUXSW RI
SULPDU\ SRZHU DQG WKH VWDUW�XS RI
WKH EDFNXS SRZHU VXSSO\� 'XULQJ
WKLV JDS� WKH 736 VXSSOLHV WKH
QHHGHG SRZHU IRU WKH FULWLFDO
1(;5$' SRZHU ORDG� 7KH FULWLFDO
SRZHU ORDG FRQVLVWV RI WKH
HTXLSPHQW QHFHVVDU\ WR RSHUDWH
WKH 5'$ �DQG 53* LI FR�ORFDWHG�
EXW GRHV QRW LQFOXGH WKH VLWH OLJKWV
DQG DLU FRQGLWLRQHUV RU DQ\ RWKHU

7UDQVLWLRQ�3RZHU

6RXUFH�6\VWHP
:KDW¶V�LQVLGH"
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UXQQLQJ DQG FRPPHUFLDO SRZHU LV DYDLODEOH�
(PHUJHQF\� 8SRQ IDLOXUH RI QRUPDO XWLOLW\

SRZHU� FULWLFDO ORDG FRQWLQXHV WR EH VXSSOLHG E\ WKH
736 YLD WKH GLHVHO JHQHUDWRU� 7KHUH ZLOO EH QR
LQWHUUXSWLRQ RI WKH FULWLFDO ORDG XSRQ IDLOXUH RU
UHVWRUDWLRQ RI HLWKHU WKH QRUPDO XWLOLW\ VRXUFH RU
GLHVHO JHQHUDWRU ZLWKLQ WKH FULWLFDO WLPH SHULRG�

5HFKDUJH� 8SRQ UHVWRUDWLRQ RI WKH QRUPDO RU

JHQHUDWRU SRZHU VRXUFH ZLWKLQ WKH ULGH�WKURXJK
WLPH� WKH 736 PRWRU ZLOO SURYLGH VXIILFLHQW WRUTXH
IRU JHQHUDWRU IXOO ORDG RXWSXW DQG VLPXOWDQHRXVO\
UH�DFFHOHUDWH WKH PRWRU�JHQHUDWRU VHW WR
V\QFKURQRXV VSHHG� 7KLV LV DQ DXWRPDWLF IXQFWLRQ
DQG ZLOO FDXVH QR LQWHUUXSWLRQ LQ WKH FULWLFDO ORDG�

6KXWGRZQ� ,I SRZHU LV QRW UHVWRUHG ZLWKLQ WKH

ULGH�WKURXJK WLPH� WKH XQLW ZLOO WUDQVIHU WR DXWR
E\SDVV� WKH LQSXW DQG RXWSXW FRQWDFWRUV RI WKH 736
ZLOO DXWRPDWLFDOO\ RSHQ WR GLVFRQQHFW WKH V\VWHP
DQG SUHFOXGH RXW�RI�WROHUDQFH FRQGLWLRQV� 7KH
736 PXVW WKHQ EH PDQXDOO\ UHVWDUWHG�

$XWRPDWLF %\SDVV� 7KH JHQHUDWRU RXWSXW ZLOO

EH QRUPDOO\ V\QFKURQL]HG ZLWK WKH LQSXW IUHTXHQF\�
,I WKH LQSXW �ORDG� FRQWDFWRU RSHQV IRU DQ\ UHDVRQ�
D VLJQDO ZLOO EH DYDLODEOH WR WKH E\SDVV VZLWFK�
ZKLFK ZLOO FRQQHFW WKH ORDG GLUHFWO\ WR WKH LQSXW OLQH�
7KLV LV D PDNH�EHIRUH�EUHDN WUDQVIHU� 0DQXDO
UHORDGLQJ �WR SXW WKH V\VWHP EDFN LQ OLQH� RI WKH
736 ZLOO WKHQ EH UHTXLUHG�

0DQXDO %\SDVV� ,I WKH 736 PXVW EH WDNHQ RXW

RI VHUYLFH IRU PDLQWHQDQFH� WKH XQLW LV DOUHDG\
V\QFKURQL]HG� VR WKH PDQXDOO\ RSHUDWHG PDNH�
EHIRUH�EUHDN DXWR WUDQVIHU VZLWFK WUDQVIHUV WKH
PRWRU�JHQHUDWRU ORDG WR XWLOLW\ VRXUFH ZLWKRXW
LQWHUUXSWLRQ� 2QFH LQ DXWR E\SDVV� WKH
PDLQWHQDQFH E\SDVV GLVFRQQHFW PXVW WKHQ EH
FORVHG EHIRUH RSHQLQJ DQ\ RWKHU GLVFRQQHFW
VZLWFKHV�

7KH PDLQ DGYDQWDJH RI WKH 736 V\VWHP LV WKDW
�&RQWLQXHG RQ SDJH ��

SDWHQWHG FRQFHSW FDOOHG �:ULWWHQ 3ROH
7HFKQRORJ\�� :ULWWHQ 3ROH 7HFKQRORJ\ UHZULWHV
WKH PDJQHWLF SROHV IRU WKH JHQHUDWRU WR
FRPSHQVDWH IRU WKH YDU\LQJ VSHHGV RI WKH URWRU�
%HIRUH WKH URWRU VORZV WR ���� USP� WKH EDFNXS
JHQHUDWRU VKRXOG KDYH DOUHDG\ DXWRPDWLFDOO\
VWDUWHG DQG DVVXPHG WKH ORDG� 7KH EDFNXS
JHQHUDWRU ZLOO WKHQ VXSSO\ WKH 736 ZLWK WKH YROWDJH
WR VSLQ WKH URWRU WR VXSSO\ WKH HTXLSPHQW ZLWK FOHDQ
SRZHU�

&XUUHQWO\ WKH 1(;5$' RSHUDWRU LV UHTXLUHG WR
VZLWFK WR JHQHUDWRU SRZHU ZKHQ WKHUH LV D FKDQFH
RI SRZHU RXWDJHV GXH WR ZHDWKHU LQ WKH DUHD�
:LWK WKH DGYHQW RI 736� WKLV ZLOO QR ORQJHU EH
UHTXLUHG� 7KH DXWRPDWLF WUDQVIHU SDQHO� ORFDWHG LQ
WKH JHQHUDWRU VKHOWHU� ZLOO VHQVH WKDW FRPPHUFLDO
SRZHU KDV EHHQ LQWHUUXSWHG DQG VHQG D FRPPDQG
WR VWDUW WKH JHQHUDWRU� 736 ZLOO FRQWLQXH WR SURYLGH
SRZHU WR WKH FULWLFDO 5'$ �DQG 53* LI FR�ORFDWHG�
HTXLSPHQW XQWLO WKH JHQHUDWRU LV UHDG\ WR DVVXPH
WKH ORDG RU WKH ULGH�WKURXJK WLPH KDV HODSVHG�
ZKLFKHYHU FRPHV ILUVW� 7KLV WUDQVLWLRQ ZLOO QRW
LQKLELW 5'$ RSHUDWLRQV DW DOO� DQG RSHUDWRU
LQWHUYHQWLRQ LV QRW UHTXLUHG WR VZLWFK SRZHU
VRXUFHV�

7KH 5'$ GLHVHO JHQHUDWRU LV DXWRPDWLFDOO\
H[HUFLVHG RQFH D ZHHN WR HQVXUH WKDW LW LV
RSHUDWLRQDO LQ FDVH RI SRZHU RXWDJHV� ,I WKH
JHQHUDWRU IDLOV WR VWDUW GXULQJ D FRPPHUFLDO SRZHU
RXWDJH� WKH 736 FDQQRW GR DQ\WKLQJ WR SURYLGH
SRZHU WR WKH VLWH RWKHU WKDQ XVH WKH VWRUHG LQHUWLDO
HQHUJ\ WR SURGXFH SRZHU IRU WKH �� WR �� VHFRQGV�
,W LV LPSHUDWLYH WKDW WKH 5'$ JHQHUDWRU EH ZHOO
PDLQWDLQHG DQG UHDG\ LQ FDVH RI SRZHU RXWDJHV�

7KH 736 RSHUDWHV LQ VL[ PRGHV�
1RUPDO� ,Q WKLV PRGH WKH ORDG LV FRQWLQXRXVO\

VXSSOLHG E\ WKH 736� 7KH GLHVHO JHQHUDWRU LV QRW

�&RQWLQXHG IURP SDJH ��

7UDQVLWLRQDO�3RZHU�6RXUFH



WKHUH LV QR LQWHUUXSWLRQ LQ 5'$ RSHUDWLRQ GXH WR
SRZHU VRXUFH WUDQVLWLRQV� &XUUHQWO\ ZKHQ WKH
SRZHU VZLWFK LV LQLWLDWHG YLD WKH 5'�$ FRPPDQG DW
WKH 8&3� WKH 5'$ ORVHV DOO SRZHU DQG UHERRWV�
7KLV FDXVHV D ORVV RI DSSUR[LPDWHO\ � WR �
PLQXWHV RI 5'$ RSHUDWLRQV� :LWK WKH LQVWDOODWLRQ
RI 736� WKH RSHUDWRU ZLOO QR ORQJHU QHHG WR LVVXH
WKH 5'�$ FRPPDQG� ,I WKH 5'�$ FRPPDQG LV
LVVXHG DQG WKH DXWRPDWLF WUDQVIHU SDQHO GHWHFWV
FRQWLQXRXV FRPPHUFLDO SRZHU� WKH JHQHUDWRU ZLOO
VKXW GRZQ DIWHU VHYHQ PLQXWHV� 8SGDWHG ORFDO
RSHUDWLRQ PDQXDOV VKRXOG UHIOHFW WKH IDFW WKDW WKH
5'�$ FRPPDQG QR ORQJHU QHHGV WR EH LVVXHG
ZKHQ WKHUH LV D FKDQFH RI D SRZHU RXWDJH� 7KLV
ZLOO DOO EH DXWRPDWHG�

7KH 736 DOVR VHUYHV DV D SRZHU FRQGLWLRQHU�
,Q WKH FDVH RI SRZHU VSLNHV RU EURZQRXWV� 736 ZLOO
FRQGLWLRQ WKH SRZHU WR SURYLGH DQ LVRODWHG SRZHU
VRXUFH� 7KHUH DUH VRPH YHU\ H[SHQVLYH
HOHFWURQLF ERDUGV LQ WKH 1(;5$' FRPSXWHUV WKDW
DUH YHU\ VHQVLWLYH WR SRZHU IOXFWXDWLRQV� 736 ZLOO
FRQGLWLRQ WKH SRZHU WR SURWHFW WKHVH ERDUGV DQG
WKXV VDYH 5'$ GRZQ WLPH DQG VDYH WKH FRVWV LQ
UHSODFLQJ WKHVH ERDUGV�

,W LV VXJJHVWHG RSHUDWRUV EHFRPH IDPLOLDU ZLWK
WKLV V\VWHP� 7KH RSHUDWRU VKRXOG �WRXU� WKH 7306
WR VHH ZKDW FRPSULVHV WKH V\VWHP� <RXU ORFDO
PDLQWHQDQFH VWDII VKRXOG EH LQIRUPHG RQ WKH
VXEMHFW DQG EH DEOH WR DQVZHU TXHVWLRQV� /RFDO
SROLFLHV VKRXOG EH XSGDWHG WR LQFOXGH 736
FDSDELOLWLHV� $GGLWLRQDO LQIRUPDWLRQ DERXW 736
FDQ EH IRXQG RQ WKH 26) KRPHSDJH DW
KWWS���ZZZ�RVI�QRDD�JRY�

'HOEHUW 0DWQH\
26) 2SHUDWLRQV %UDQFK

/W� -DPLH &RNHU
26) (QJLQHHULQJ %UDQFK

�&RQWLQXHG IURP SDJH ��

7UDQVLWLRQ�3RZHU�6RXUFH

26) (QJLQHHULQJ KDV FRPSOHWHG HIIRUWV WR

JHQHUDWH D SUDFWLFDO FDOLEUDWLRQ SURFHGXUH IRU

WKH ,QWHUQDO 1RLVH 6RXUFH ��$���� 3URSHU FDOL�

EUDWLRQ RI WKH 1RLVH 6RXUFH LV HVVHQWLDO IRU FRU�

UHFW PHDVXUHPHQWV RI 6\VWHP 1RLVH 7HPSHUD�

WXUH RQ�OLQH �$SSOLFDWLRQ VRIWZDUH UXQQLQJ� DQG

6XQ 1RLVH 7HPSHUDWXUH RII�OLQH �5'$627 SUR�

JUDP UXQQLQJ��

7KH SUDFWLFDO FRQVHTXHQFHV RI WKLV DFKLHYH�

PHQW DUH DV IROORZV�

� &RUUHFW PHDVXUHPHQW RI 6\VWHP 1RLVH

7HPS HOLPLQDWHV 5'$ DODUP FRQGLWLRQV GXH WR

PLV�FDOLEUDWHG ,QWHUQDO 1RLVH 6RXUFHV� ,Q WKH

SDVW� HIIHFWLYH WURXEOH�VKRRWLQJ RI WKHVH DODUPV

ZDV FRPSOLFDWHG E\ PLV�FDOLEUDWHG 1RLVH

6RXUFHV OHDGLQJ WR FRVWO\ DQG XQQHFHVVDU\ 5H�

FHLYHU &KDQQHO /58 UHSODFHPHQW�

� 5HOLDEOH PHDVXUHPHQW RI 6XQ 1RLVH

7HPS RSHQV WKH ZD\ IRU XVH RI 5'$627

681&+(&. 6XEWHVW � DV D PHDQV RI FDOLEUDW�

LQJ DOO RI WKH 5'$V LQ WKH HQWLUH :65���' QHW�

ZRUN XVLQJ WKH VDPH VLJQDO VRXUFH� QDPHO\ WKH

6�EDQG UDGLDWLRQ IURP WKH VXQ� :KLOH WKH LQWHU�

QDOO\ JHQHUDWHG WHVW VLJQDOV GR DQ H[FHOOHQW MRE

RI FDOLEUDWLQJ ��� RI WKH UHFHLYLQJ V\VWHP�

6XEWHVW � LV UHOLHG RQ WR FDOLEUDWH WKH $QWHQQD�

5DGRPH DQG DVVRFLDWHG ZDYHJXLGH EHWZHHQ

WKH $QWHQQD DQG WKH LQSXW WR WKH 5HFHLYHU�3UR�

WHFWRU� ,Q WKH SUHVHQW FRQILJXUDWLRQ RI WKH :65�

��' V\VWHP� WKLV LV DQ RII�OLQH SUHYHQWDWLYH

PDLQWHQDQFH LQYHVWLJDWLRQ SURFHGXUH ZKLFK LV

SHUIRUPHG HYHU\ �� GD\V� +RSHIXOO\� LQ WKH IX�

WXUH� WKLV FDOLEUDWLRQ ZLOO EH GRQH SHULRGLFDOO\

RQ�OLQH�
�&RQWLQXHG RQ SDJH ��

:65���'

6RODU�&DOLEUDWLRQ



6RODU�&DOLEUDWLRQ

7KH 26) LQ FRQMXQFWLRQ ZLWK 262� DQG WKH
VSRQVRULQJ DJHQFLHV KDV GHYHORSHG D 1(;5$'
VLWH GDWDEDVH WKDW ZLOO EH XVHG WR VXSSRUW (QJL�
QHHULQJ 0DQDJHPHQW 5HSRUWLQJ 6\VWHP �(056��
&RQILJXUDWLRQ 0DQDJHPHQW ,QIRUPDWLRQ 6\VWHP
�&0,6�� 26) PDQDJHG UHWURILWV� WHFKQLFDO PDQX�
DOV� DQG RXU DJHQF\ FXVWRPHUV� :H KDYH VWULYHG
WR HVWDEOLVK D XQLYHUVDO QDPLQJ FRQYHQWLRQ LQFOXG�
LQJ VLWH ,'V� ,&$2 ,'V� RUJDQL]DWLRQ FRGHV� HWF�

:H KDYH H[SDQGHG WKH GDWDEDVH WR LQFOXGH
RWKHU SHUWLQHQW LQIRUPDWLRQ VXFK DV VLWH ODWLWXGH
DQG ORQJLWXGH DQG WRZHU KHLJKWV� :H ZLOO FRQWLQXH
WR XSGDWH DQG LPSURYH WKLV GDWDEDVH� ,W LV DYDLO�
DEOH DW RXU :HEVLWH�

KWWS���ZZZ�RVI�QRDD�JRY�VVE�VUFKPDLQ�KWP�

:H HQFRXUDJH \RX WR XVH WKLV GDWDEDVH DQG
HPDLO DQ\ FRUUHFWLRQV DQG VXJJHVWLRQV IRU LP�
SURYHPHQWV WR /RJLVWLFV#RVI�QRDD�JRY�

(G %HUNRZLW]

&KLHI� 6\VWHP 6XSSRUW %UDQFK

%HWD WHVWLQJ DW 'HV 0RLQHV :)2 DQG 9DQFH
$)% KDYH \LHOGHG YHU\ HQFRXUDJLQJ VRODU FDOLEUD�
WLRQ UHVXOWV DIWHU HDFK VLWH ZDV FDOLEUDWHG ZLWK WKH
QHZO\ GHYHORSHG 1RLVH 6RXUFH SURFHGXUH� 7KH
PHDQ 6XEWHVW � HUURU ZDV PHDVXUHG WR EH OHVV
WKDQ ��� G% ZLWK D VWDQGDUG GHYLDWLRQ DOVR OHVV
WKDQ ��� G% DW ERWK VLWHV� 'DWD IURP 'HV 0RLQHV
�D �� PHWHU WRZHU� DQG 9DQFH $)% �D �� PHWHU
WRZHU� ZHUH FROOHFWHG RYHU D WZR ZHHN SHULRG GXU�
LQJ WKH VXPPHU RI �����

:� -� 8UHOO
26) (QJLQHHULQJ %UDQFK

3DWULFN 0DVVLH
26) (QJLQHHULQJ %UDQFK

�&RQWLQXHG IURP SDJH ��

6LWH�,'�'DWDEDVH 5DGDU�+RW"�5DGDU�&ROG"
'LG \RX NQRZ WKDW D UHIOHFWLYLW\ HVWLPDWLRQ HUURU

DV ORZ DV � G%= FDQ UHVXOW LQ D ������ HUURU LQ SUH�
FLSLWDWLRQ DFFXPXODWLRQ HVWLPDWHV DQG FDQ FDXVH D
FKDQJH LQ HVWLPDWHG KDLO VL]H RI DSSUR[LPDWHO\ ���
LQFK"

$ FRUUHFWO\ FDOLEUDWHG UDGDU LV WKH NH\ WR DFFXUDWH
UHIOHFWLYLW\ HVWLPDWHV� 7KH DFFXUDF\ RI WKHVH HVWL�
PDWHV� LQ WXUQ� GHWHUPLQHV WKH DFFXUDF\ DQG TXDOLW\
RI DOO UHIOHFWLYLW\�EDVHG SURGXFWV� 7KH UDGDU©V FDOL�
EUDWLRQ LV FKHFNHG HYHU\ WKUHH PRQWKV E\ WKH ORFDO
HOHFWURQLF WHFKQLFLDQ DV SDUW RI D 3UHYHQWDWLYH 0DLQ�
WHQDQFH ,QVSHFWLRQ �30,�� ,I� GXULQJ WKLV FKHFN� WKH
UDGDU LV IRXQG WR EH ¦RXW RI FDOLEUDWLRQ�§ WKH HOHF�
WURQLF WHFKQLFLDQ ZLOO WDNH WKH 5'$ RII�OLQH DQG SHU�
IRUP FRUUHFWLYH DFWLRQV WR HQVXUH WKH UDGDU LV FRU�
UHFWO\ FDOLEUDWHG� %XW WKDW ZDV WKHQ �ODVW 30, GDWH�
DQG WKLV LV QRZ� ,QWHUYHQLQJ FKDQJHV LQ WKH RSHUDW�
LQJ FKDUDFWHULVWLFV RI WKH UDGDU PD\ UHVXOW LQ
FKDQJHV WKDW FDQ FDXVH UHIOHFWLYLW\ HVWLPDWLRQ HU�
URUV�

:KDW LV WKH FDOLEUDWLRQ RI WKH UDGDU 12:" 'XU�
LQJ DQ RSHUDWLRQDO ZHDWKHU HYHQW� KRZ GR \RX NQRZ
WKH DFFXUDF\ RI WKH UHIOHFWLYLW\ HVWLPDWHV" '(/7$
6<6&$/ �&$/,%� GRHV QRW SURYLGH WKLV LQIRUPDWLRQ
DQG XQIRUWXQDWHO\ WKH UDGDU GRHV QRW DXWRPDWLFDOO\
FDOFXODWH DQG GLVSOD\ WKH UHIOHFWLYLW\ HUURU IRU \RX�

7R DGGUHVV WKLV LVVXH� D VLPSOH SURFHGXUH IRU HV�
WLPDWLQJ WKH UHIOHFWLYLW\ HUURU KDV EHHQ GHYHORSHG E\
WKH 2SHUDWLRQDO 6XSSRUW )DFLOLW\� 7KH SURFHGXUH WR
FDOFXODWH WKH HVWLPDWHG UHIOHFWLYLW\ HUURU �ZKLOH WKH
:65���' V\VWHP UHPDLQV RSHUDWLRQDO� DQG D SUR�
FHVV WR DGMXVW RSHUDWLRQDO GDWD LQWHUSUHWDWLRQ WR FRU�
UHFW IRU WKLV HUURU DUH SUHVHQWHG LQ D SDSHU HQWLWOHG
$Q 2SHUDWLRQDO *XLGH WR :65���' 5HIOHFWLYLW\

'DWD 4XDOLW\ $VVXUDQFH� 7KLV SDSHU FDQ EH IRXQG

DW KWWS���ZZZ�RVI�QRDD�JRY�RWE�SDSHUV�]�HUURU��

-RH 1� &KULVPDQ
26) (QJLQHHULQJ %UDQFK



RI WKH ZD\ WKH FKDQJH SURFHVV DQG VXSSRUW

GRFXPHQWDWLRQ LV VHWXS� $QG WKHUH©V PRUH�

7KH PDLQ UHDVRQ LW WDNHV VR ORQJ WR JHW D

FRPPXQLFDWLRQV HTXLSPHQW FKDQJH LPSOH�

PHQWHG LV GXH WR WKH QXPEHU RI GLIIHUHQW FRP�

PXQLFDWLRQV HTXLSPHQW FRQILJXUDWLRQV� 7KHUH

DUH �� GLIIHUHQW FRPPXQLFDWLRQV FDELQHW FRQ�

ILJXUDWLRQV� 7KH QXPEHU RI FRPPXQLFDWLRQV

FDELQHW FRQILJXUDWLRQV LV FXUUHQWO\ QHDUO\ KDOI

RI WKH WRWDO QXPEHU RI :65���' 53*V ����

53*V��

)RU HYHU\ GLIIHUHQW FRPPXQLFDWLRQV FDELQHW

FRQILJXUDWLRQ� WKHUH LV DQ ,QWHUFRQQHFWLRQ 'LD�

JUDP �,&'�� $Q ,&' LV D GUDZLQJ WKDW VKRZV

WKH HTXLSPHQW OD\RXW� )RU HYHU\ FRPPXQLFD�

WLRQV FKDQJH� WKH ,&' KDV WR EH PRGLILHG DQG

DQ (QJLQHHULQJ &KDQJH 1RWLFH �(&1� KDV WR

EH ZULWWHQ� $Q (&1 LV D IRUP WKDW LV SODFHG LQ

WKH DIIHFWHG GUDZLQJ IROGHU WR UHFRUG D

FKDQJH� ZKDW LW ZDV DQG ZKHQ LW RFFXUUHG�

(YHU\ WLPH DQ ,&' LV FKDQJHG GXH WR D FRP�

PXQLFDWLRQV FRQILJXUDWLRQ FKDQJH� DQ (&1 LV

ZULWWHQ� 7R UHGXFH WKH ZRUNORDG UHTXLUHG IRU

QDUURZEDQG FRPPXQLFDWLRQV FKDQJHV� D QHZ

DSSURDFK LV EHLQJ GHYHORSHG ZKLFK ZLOO UH�

GXFH WKH QXPEHU RI ,&'V� DQG OLNHZLVH WKH

QXPEHU RI (&1V UHTXLUHG�

&DOFXODWH WKH QXPEHU RI :65���'

FKDQJHV \RX©YH VHHQ RYHU WKH ODVW IHZ \HDUV

WLPHV WKH QXPEHU RI :65���' VLWHV� 0XOWLSO\

WKDW E\ WHQ ����� 7KH QXPEHU FDOFXODWHG LV

FORVH WR WKH QXPEHU RI EDVHOLQH GUDZLQJV�

�&RQWLQXHG RQ SDJH ��

6WDQGDUGL]LQJ�:65���'

&RPPXQLFDWLRQV�&RQILJXUDWLRQV
<RX MXVW FRPSOHWHG DQ $:,36 LQWHJUDWLRQ

RU LQVWDOOHG DQ DGGLWLRQDO 383 PRYHG IURP DQ�

RWKHU IRUHFDVW RIILFH� 0D\EH \RX DGGHG D GLDO

OLQH IRU D 1,'6 YHQGRU ZKR FKDQJHG KLV VHU�

YLFH UHFHQWO\� :HOO� DOO RI WKHVH LQYROYHG

FKDQJLQJ \RXU :65���' 53* FRPPXQLFD�

WLRQV KDUGZDUH� 6RPHWLPHV \RX PD\ KDYH

MXVW EHHQ DGGLQJ D PRGHP� RWKHUV PD\ KDYH

QHHGHG WR DGG D VHFRQG PRGHP UDFN RU DQ�

RWKHU 90( FDUG RU DQ DGGLWLRQDO SDWFK SDQHO�

7KH 26) WUDFNV HDFK RI WKHVH FKDQJHV� 6R�

ZKHQ \RX QHHG D VLWH VSHFLILF FKDQJH RU ZKHQ

QHZ :65���' GDWD GLVWULEXWLRQ LV QHFHVVDU\�

WKH 26) FDQ GHWHUPLQH WKH HTXLSPHQW DQG

DPRXQW RI ZRUN QHHGHG WR PDNH LW KDSSHQ�

0D\EH \RX KDYH DVNHG ZK\ LW WDNHV

¦IRUHYHU§ WR JHW D PRGHP WR DVVRFLDWH \RXU

53* ZLWK DQRWKHU 383� 0DQ\ SHRSOH KDYH

DVNHG ZK\ LW WDNHV VR ORQJ WR UHFHLYH HTXLS�

PHQW IRU D FRPPXQLFDWLRQV HTXLSPHQW

FKDQJH� 7KH SXUSRVH RI WKLV DUWLFOH LV WR OHW

\RX NQRZ ZK\ LW KDV WDNHQ VR ORQJ LQ WKH SDVW

DQG ZKDW ZH©UH GRLQJ WR LPSURYH WKLV VLWXDWLRQ�

,W WDNHV VRPH WLPH WR JHW D FKDQJH LPSOH�

PHQWHG EHFDXVH IXQGV IRU GRLQJ WKH ZRUN

KDYH WR EH PDGH DYDLODEOH� :LWK FRPPXQLFD�

WLRQV� LW©V QRW RQO\ HTXLSPHQW� FRPPXQLFDWLRQV

FKDQJHV XVXDOO\ UHTXLUH FLUFXLW LQVWDOODWLRQ

DQG PRQLHV IRU DGGLWLRQDO UHFXUULQJ FRPPXQL�

FDWLRQV FRVWV� <RXU FKDQJHV DOVR WDNH WLPH

EHFDXVH WKHUH DUH D YHU\ OLPLWHG QXPEHU RI

SHRSOH DYDLODEOH WR GR WKH ZRUN DQG EHFDXVH



6WDQGDUGL]LQJ :65���' &RPPXQLFDWLRQV &RQILJXUDWLRQV

VSHFLILFDWLRQV� DQG WHFKQLFDO PDQXDO FKDQJH

SDJHV WKDW PXVW EH UHYLHZHG 	 FKDQJHG HY�

HU\ WLPH D SLHFH RI :65���' KDUGZDUH LV

DGGHG� VXEWUDFWHG� RU PRGLILHG�

(YHQ WKRXJK WKHUH DUH �� FRPPXQLFD�

WLRQV FDELQHW FRQILJXUDWLRQV� WKHUH DUH RQO\

WKUHH EDVLF 53* FRPPXQLFDWLRQV FDELQHW

FRQILJXUDWLRQV� �1:6� 'R'� DQG )$$�� ,QGL�

YLGXDO :65���' VLWHV XVH PRVWO\ WKH VDPH

FRPPXQLFDWLRQV HTXLSPHQW DQG GLIIHU SUL�

PDULO\ LQ WKH QXPEHU RI FRQQHFWHG XVHUV�

*HQHULF ,&'V DUH EHLQJ GHYHORSHG WR VKRZ

HDFK EDVLF FRQILJXUDWLRQ ZLWK DOO RI WKH

DYDLODEOH SRUWV IXOO\ SRSXODWHG� 7KHVH GLD�

JUDPV ZLOO VKRZ WKH PD[LPXP QXPEHU RI

FRPPXQLFDWLRQV SRUWV DQG DVVRFLDWHG FD�

EOLQJ D VLWH FRXOG KDYH� 7KH DVVRFLDWHG FD�

EOHV DUH SK\VLFDOO\ LGHQWLFDO DQG GR QRW UH�

TXLUH VHSDUDWH LGHQWLILFDWLRQ ZLWK LQGLYLGXDO

QXPEHULQJ�

)RU HDFK ,&'� D WDEOH ZLOO EH DVVRFLDWHG

OLVWLQJ WKH DFWXDO TXDQWLWLHV RI VSHFLILF PR�

GHP W\SHV �GLDO DQG GHGLFDWHG�� PRGHP

UDFNV� DGDSWHU SDQHOV� DQG 90( FDUGV� 7KH

WDEOHV ZLOO EH JHQHUDWHG XVLQJ WKH FXUUHQW

QDUURZEDQG FRPPXQLFDWLRQV GDWDEDVH LQ�

IRUPDWLRQ WKDW LV XVHG WR JHQHUDWH VLWH VSH�

FLILF QDUURZEDQG FLUFXLW UHSRUWV DQG UHFRQ�

ILJXUDWLRQ FRQWURO PHQX GRFXPHQWDWLRQ XVHG

IRU HTXLSPHQW LQVWDOODWLRQ SXUSRVHV� 2QFH

WKH JHQHULF ,&'V ZLWK DVVRFLDWHG WDEOHV DUH

LQ SODFH DQG WKH FRQILJXUDWLRQ PDQDJHPHQW

VWDQGDUGL]DWLRQ GRFXPHQWDWLRQ KDV EHHQ

YHULILHG� QDUURZEDQG FKDQJHV ZLOO UHTXLUH

�&RQWLQXHG IURP SDJH �� OHVV SDSHUZRUN DQG OHVV WLPH�

)RU IXWXUH :65���' V\VWHP ZLGH QDUURZ�

EDQG FRPPXQLFDWLRQV FKDQJHV� FRQVLGHUDEOH

FRVW VDYLQJV ZLOO EH UHDOL]HG LQ WKH QXPEHU RI

KRXUV VDYHG E\ WKH UHGXFWLRQ RI VXSSRUW GRF�

XPHQWDWLRQ� $ RQH WLPH V\VWHP ZLGH FRP�

PXQLFDWLRQV FKDQJH VDYLQJV ZLOO FRYHU WKH

RQH WLPH FRVW RI LPSOHPHQWLQJ WKLV VWDQGDUG�

L]DWLRQ FKDQJH� $FFXUDWH FRPPXQLFDWLRQV

FRQILJXUDWLRQ PDQDJHPHQW GDWD VKRXOG DOVR

FRQWULEXWH WR ORQJ WHUP FRVW VDYLQJV� )LQDOO\�

OHDG WLPHV RQ FDEOHV DQG FDEOH FRVWV ZLOO GH�

FUHDVH� DV FRPPHUFLDOO\ DYDLODEOH XQODEHOHG

FDEOHV FDQ EH SXUFKDVHG�

6RPH VLWHV ZLOO EH UHTXLUHG WR FKDQJH

WKHLU FRPPXQLFDWLRQV FRQILJXUDWLRQ LQ RUGHU

WR VWDQGDUGL]H� $ IHZ VLWHV ZLOO KDYH WR UHOR�

FDWH RQH RU WZR PRGHPV WR DFKLHYH WKH

JHQHULF FRQILJXUDWLRQ� 6RPH VLWHV ZLOO KDYH

WR DGG DQ DGGLWLRQDO PRGHP UDFN RU SDWFK

SDQHO� $OWKRXJK ZH NQRZ WKDW WKLV FKDQJH

GRHV QRW LPSURYH \RXU FXUUHQW HTXLSPHQW

SHUIRUPDQFH QRU GRHV LW SURYLGH \RX ZLWK DQ\

QHZ IXQFWLRQDOLW\� ZH KRSH WKDW WKLV DUWLFOH

KDV KHOSHG \RX WR NQRZ WKDW ZH DUH VWDQ�

GDUGL]LQJ FRPPXQLFDWLRQV FDELQHW FRQILJXUD�

WLRQV LQ RUGHU WR JLYH \RX EHWWHU DQG IDVWHU

VHUYLFH IRU IXWXUH FRPPXQLFDWLRQV FKDQJH UH�

TXHVWV�

&KULVWLQD 2VWUDQGHU

26) 6\VWHPV (QJLQHHULQJ

-RKQ +HLPHU

67$�6\VWHPV (QJLQHHULQJ



,W©V QRW VXQULVH� ,W©V QRW VXQVHW� ,W PRVW GHIL�

QLWHO\ LV QRW D WKUHH�ERG\ VFDWWHU VSLNH �7%66��

6R WKHQ� ¦ZKDW LV WKLV UDGLDO RI UHIOHFWLYLW\ HPD�

QDWLQJ IURP P\ 5'$"§ ,I \RX©YH HYHU DVNHG WKLV

TXHVWLRQ� WKH DQVZHU PD\ OLH LQ WKH RFFXUUHQFH

RI ELVWDWLF FRXSOLQJ� ,Q D QXWVKHOO� WKH SKH�

QRPHQRQ RFFXUV ZKHQ DGMDFHQW UDGDUV ZLWK VLP�

LODU IUHTXHQFLHV �OHVV WKDQ �� 0+] DSDUW� VDPSOH

D FRPPRQ WDUJHW �XVXDOO\ D VWRUP� DW WKH VDPH

WLPH DQG WKH VDPH DOWLWXGH� 7KH UHVXOW LV D

¦VSLNH§ RI UHIOHFWLYLW\� DV ZHOO DV YHORFLW\ DQG

VSHFWUXP ZLGWK� ZKLFK HPDQDWHV IURP RQH RU

ERWK 5'$V� SDVVLQJ WKURXJK WKH WDUJHW DQG H[�

WHQGLQJ WR WKH PD[LPXP UHIOHFWLYLW\ UDQJH RI WKH

UDGDU� �%\ FRQWUDVW� D 7%66 EHJLQV GRZQ�UDGLDO

IURP WKH KLJK UHIOHFWLYLW\ FRUH DQG LV PXFK

VKRUWHU LQ OHQJWK�� 7KH ELVWDWLF VLJQDO LV XVXDOO\

REVHUYHG VSRUDGLFDOO\ DW ORZHU DOWLWXGHV� EXW

PD\ EH REVHUYHG RQ VHYHUDO VXEVHTXHQW YROXPH

VFDQV ODVWLQJ IRU KRXUV� $ PRUH GHWDLOHG GHVFULS�

WLRQ RI WKH SURFHVV DQG LWV LPSDFWV IROORZV�

%LVWDWLF VLJQDO GHWHFWLRQ ZLWK WKH :65���' ¥

5DGDUV DUH FODVVLILHG DFFRUGLQJ WR WUDQVPLWWHU

DQG UHFHLYHU DQWHQQD FRQILJXUDWLRQ� 7KH EDVLF

FRQILJXUDWLRQV DUH PRQRVWDWLF ZLWK WKH DQWHQQD

FROORFDWHG� ELVWDWLF ZLWK DQWHQQDV DW WZR GLIIHUHQW

VLWHV� DQG WULVWDWLF ZLWK DQWHQQDV DW WKUHH GLIIHU�

HQW VLWHV� ,QKHUHQWO\� WKH :65���' LV D PRQRV�

WDWLF UDGDU� EXW XQGHU WKH SURSHU FLUFXPVWDQFH

WZR VLWHV FDQ DFWXDOO\ IXQFWLRQ WRJHWKHU DV D

ELVWDWLF UDGDU�

&RQVLGHU WKH JHRPHWU\ VKRZQ LQ )LJXUH � GH�

SLFWLQJ WZR UDGDUV SRLQWHG DW D FRPPRQ WDUJHW�

7UDQVPLWWHU DQG UHFHLYHU DQJOHV θ
W
DQG θ

U
DUH

WDNHQ DV WKH DQJOH EHWZHHQ WKH EDVHOLQH �D OLQH

FRQQHFWLQJ WKH WZR UDGDUV� DQG WKH UHVSHFWLYH

DQWHQQD SDWWHUQ D[LV� 7KH ELVWDWLF DQJOH� β� LV
WDNHQ DV WKH DQJOH EHWZHHQ WKH WZR SDWWHUQV�

:KHQ WKH WDUJHW LV LOOXPLQDWHG E\ WKH

¦WUDQVPLWWHU�§ D SRUWLRQ RI WKH WDUJHW LQWHUFHSWHG

SRZHU LV VFDWWHUHG LQ WKH GLUHFWLRQ RI WKH

¦UHFHLYHU§ DQG FDSWXUHG E\ WKH UHFHLYHU DQWHQQD�

1RUPDOO\� WKH :65���' UHOLHV RQ LWV H[FHOOHQW

IUHTXHQF\ VHOHFWLYLW\ WR UHMHFW UHFHLYHG VLJQDOV

RWKHU WKDQ WKRVH IURP LWV RZQ WUDQVPLWWHU� +RZ�

HYHU� WKLV VHOHFWLYLW\ LV QRW DYDLODEOH LI WKH

ELVWDWLF WUDQVPLWWHU LV DW RU QHDU WKH VDPH IUH�

TXHQF\� 8QIRUWXQDWHO\� WKHUH DUH VHYHUDO FOXV�

WHUV RI UDGDUV LQ WKH :65���' QHWZRUN RSHUDW�

LQJ DW WKH VDPH IUHTXHQF\� 2QH VXFK FOXVWHU

FRQVLVWV RI WKH UDGDUV DW 9DQFH $)% 2.� $PDU�

LOOR 7;� 'RGJH &LW\ .6� DQG )W� 6PLWK $5 ZKLFK

RSHUDWH DW ���� 0+]� $QRWKHU FOXVWHU FRQVLVWV

RI WKH UDGDUV DW 7XOVD 2.� /LWWOH 5RFN $5� DQG

*UDQG ,VODQG 1(� ZKLFK RSHUDWH DW ���� 0+]�

2WKHU FOXVWHUV OLNHO\ H[LVW LQ YDULRXV VHFWRUV RI

WKH :65���' QHWZRUN� 1HLWKHU WKH GLVWDQFH EH�

WZHHQ VHYHUDO SDLUV RI WKHVH UDGDUV QRU UDGDU

KRUL]RQ KHLJKW SUHFOXGH ELVWDWLF FRXSOLQJ ZKHQ D

FRPPRQ WDUJHW LV DYDLODEOH�

7KH ELVWDWLF VLJQDO OHYHO GHSHQGV RQ VHYHUDO

IDFWRUV� 3UREDEO\ WKH GRPLQDQW IDFWRU LV WKH

EHDP DOLJQPHQW� 7KH WUDQVPLWWHU DQG UHFHLYHU
�&RQWLQXHG RQ SDJH ���

:KDW�LV�7KDW�6SLNH"

7KH�(IIHFWV�RI�%LVWDWLF�&RXSOLQJ







:KDW�LV�7KDW�6SLNH"
DQWHQQD EHDPV KDYH WR EH SRLQWHG DW D FRPPRQ

WDUJHW� ,Q DGGLWLRQ� DV FDQ EH YLVXDOL]HG IURP

)LJXUH �� WKH VDPSOH YROXPH �WKDW YROXPH IURP

ZKLFK WKH UHIOHFWLRQV IURP WKH YDULRXV K\GURPH�

WHUV DUULYH DW WKH UHFHLYHU SRUW DW WKH VDPH WLPH��

YDULHV ZLWK WKH ELVWDWLF DQJOH� 7KH ELVWDWLF UDGDU

FURVV VHFWLRQ RI WKH K\GURPHWHUV �DVVXPLQJ

5D\OHLJK VFDWWHULQJ� LV JHQHUDOO\ VPDOOHU WKDQ

WKH PRQRVWDWLF FURVV VHFWLRQ DQG YDULHV ZLWK WKH

ELVWDWLF DQJOH� +RZHYHU� DV WKH ELVWDWLF DQJOH

DSSURDFKHV ��� GHJUHHV� GLUHFW FRXSOLQJ RFFXUV

DQG D IRUZDUG VFDWWHU HQKDQFHPHQW �DQ LQFUHDVH

LQ IRUZDUG VFDWWHUHG SRZHU FRPSDUHG WR EDFN

VFDWWHUHG� LV REWDLQHG� 7KLV HQKDQFHPHQW FDQ

EH RYHU ��G% IRU VFDWWHULQJ E\ ODUJH ZDWHU

FRDWHG LFH VSKHUHV�

,Q WKH FDVH RI WKH ELVWDWLF FRXSOLQJ EHWZHHQ

WZR :65���'V� WKH WUDQVPLWWHU DQG UHFHLYHU DUH

QRW WLPH V\QFKURQL]HG DQG WKH ELVWDWLF VLJQDO LV

¦VPHDUHG§ LQ UDQJH� ,W LV DOVR VXEMHFW WR D

¦FROODSVLQJ§ ORVV ���G% WR ��G%� VLQFH WKH ��'

VLJQDO SURFHVVLQJ DVVXPHV �� WR ��� KLWV SHU

FHOO DQG WKH W\SLFDO ELVWDWLF VLJQDO ZLOO EH RQO\ D

IHZ KLWV SHU FHOO� ,Q DGGLWLRQ� WKH VLJQDO SURFHVV�

LQJ WUHDWV WKH ELVWDWLF VLJQDO DV D PRQRVWDWLF VLJ�

QDO DQG DVVLJQV D UHIOHFWLYLW\ YDOXH EDVHG RQ WKH

ELVWDWLF SRZHU RI WKH DSSDUHQW UDQJH�

([DPSOHV RI ELVWDWLF GHWHFWLRQ ¥

,Q LQWHUSUHWLQJ ELVWDWLF FRXSOLQJ� WKH IROORZLQJ

FKDUDFWHULVWLFV VKRXOG EH NHSW LQ PLQG� �� 7KH

OHYHO RI FRXSOLQJ LV QRW UHFLSURFDO� L�H�� IRU D

JLYHQ VLWXDWLRQ� WKH LQWHUIHUHQFH OHYHO DW WKH WZR

VLWHV LV QRW JHQHUDOO\ WKH VDPH� 7KLV LV GXH WR

VDPSOH YROXPH DQG WUDQVPLWWHU DQG UHFHLYHU

UDQJH GHSHQGHQF\� �� ([FHSW IRU WKH IRUZDUG

VFDWWHU FDVH� WKHUH LV XVXDOO\ D VXEVWDQWLDO UH�

�&RQWLQXHG IURP SDJH �� GXFWLRQ LQ ELVWDWLF UHIOHFWLYLW\ IURP PRQRVWDWLF UH�

IOHFWLYLW\ IURP D JLYHQ WDUJHW� 7KLV LV DJDLQ GXH WR

VDPSOH YROXPH DQG WUDQVPLWWHU UDQJH GHSHQ�

GHQF\ DV ZHOO DV FROODSVLQJ ORVV� �� /HYHO RI

FRXSOLQJ LV KLJKO\ GHSHQGHQW RQ DQWHQQD DOLJQ�

PHQW RQ D FRPPRQ YROXPH� :LWK H[FHSWLRQ RI

WKH IRUZDUG VFDWWHU FDVH� JRRG DOLJQPHQW RQ D

FRPPRQ YROXPH RFFXUV UDUHO\ LQ SUDFWLFH� :KDW

LV XVXDOO\ H[SHULHQFHG LV SDUWLDO DOLJQPHQW ZLWK

RQO\ D VPDOO IUDFWLRQ RI WKH FRPPRQ YROXPH

�VKRZQ LQ )LJXUH ��� :LWK WKHVH FKDUDFWHULVWLFV

LQ PLQG� PRVW RI WKH LQWHUIHUHQFH LV UHDVRQDEO\

XQGHUVWRRG�

$Q H[DPSOH RI ELVWDWLF IRUZDUG VFDWWHU LV

VKRZQ LQ )LJXUH �D� &RXSOLQJ LV IURP 'RGJH

&LW\� .6 WR 9DQFH $)%� 2.� 'RGJH &LW\ OLHV RQ

WKH ��� GHJUHHV UDGLDO DW ���NP IURP 9DQFH�

9DQFH WDUJHW D]�UDQ LV ��� GHJUHHV���NP� DO�

PRVW PLGZD\ RQ WKH EDVHOLQH� %LVWDWLF DQJOH LV

��� GHJUHHV DQG IRUZDUG VFDWWHU HQKDQFHPHQW

RIIVHWV SURFHVVLQJ ORVV� 1RWH WKH UDQJH GHSHQ�

GHQF\ RI DSSDUHQW UHIOHFWLYLW\� 7KH ZHDN UHWXUQ

DORQJ WKH ��� GHJUHH UDGLDO� ZKLFK LV WKH D]�

LPXWK WR WKH )W� 6PLWK UDGDU� LV SUREDEO\ FOHDU DLU

IRUZDUG VFDWWHULQJ IURP )W� 6PLWK� 7KH LQVHUW LV

WKH FRUUHVSRQGLQJ YHORFLW\ GLVSOD\� 5DQJH H[�

WHQW RI ELVWDWLF FRXSOLQJ UHVXOWV LQ UDQJH IROGLQJ

DQG REVFXUDWLRQV RI WKH YHORFLW\�

$Q H[DPSOH RI ELVWDWLF FRXSOLQJ DW D ODUJH

ELVWDWLF DQJOH LV VKRZQ LQ )LJXUH �E� &RXSOLQJ LV

IURP 9DQFH $)%� 2. WR )W� 6PLWK� $5� 9DQFH

$)% OLHV RQ WKH ��� GHJUHHV UDGLDO DW ���NP

IURP )W� 6PLWK� )W� 6PLWK WDUJHW D]�UDQ LV ��� GH�

JUHHV����NP� %LVWDWLF DQJOH LV ��� GHJUHHV�

&RXSOLQJ DW WKLV ODUJH ELVWDWLF DQJOH H[KLELWV

PDQ\ RI WKH VDPH IHDWXUHV DV IRUZDUG VFDWWHU�

LQJ�



$Q H[DPSOH RI ELVWDWLF FRXSOLQJ DW LQWHUPHGL�

DWH ELVWDWLF DQJOHV LV VKRZQ LQ )LJXUH �F� &RX�

SOLQJ LV WR 7XOVD IURP HLWKHU /LWWOH 5RFN RU )W�

6PLWK EXW LV SUREDEO\ IURP /LWWOH 5RFN� /LWWOH

5RFN LV ��� GHJUHHV����NP IURP 7XOVD DQG

ELVWDWLF DQJOH LV �� GHJUHHV� 1RWH WKDW FRXSOLQJ

LV QRW YLD WKH VWURQJHVW FHOO�

$Q H[DPSOH RI ZHDN FRXSOLQJ LV VKRZQ LQ

)LJXUH �G� 7KH UHFHLYLQJ VWDWLRQ LV )UHGHULFN�

2.� 7UDQVPLWWLQJ VWDWLRQ LV XQNQRZQ DOWKRXJK

WKH GXDO UDGLDOV DW ��� GHJUHHV DQG ��� GH�

JUHHV� ZKHQ FRQVLGHUHG ZLWK WKH FORFNZLVH UR�

WDWLRQ RI DOO :65���' DQWHQQDV� LPSOLHV WKH

VWDWLRQ LV SUREDEO\ HDVW RI )UHGHULFN� 7KHUH ZDV

OLWWOH PRYHPHQW RI WKH WDUJHW FHOOV LQ WKLV FDVH

DQG FRXSOLQJ SHUVLVWHG IRU RYHU DQ KRXU�

$V PHQWLRQHG HDUOLHU� ELVWDWLF FRXSOLQJ XVX�

DOO\ RFFXUV IRU RQO\ D IHZ YROXPH VFDQV GXH WR

WKH WHPSRUDO LQVWDELOLW\ RI WKH FRXSOLQJ PHFKD�

QLVPV� +RZHYHU� RQ UDUH RFFDVLRQV ZKHQ WKH

SUHFLSLWDWLRQ HFKRHV DUH QHDUO\ VWDWLRQDU\� YHU\

VWDEOH FRXSOLQJ FDQ RFFXU IRU ORQJ SHULRGV RI

WLPH� ,Q RQH VXFK FDVH RQ ������� DURXQG �SP

&'7� FRXSOLQJ IURP 'RGJH &LW\ WR 9DQFH $)%

ODVWHG IRU RYHU WZR KRXUV �QRW VKRZQ��

2SHUDWLRQDO LPSDFW RI ELVWDWLF FRXSOLQJ ¥

$OWKRXJK WKH ELVWDWLF FRXSOLQJ LV VWULNLQJ

ZKHQ LW RFFXUV� WKH RYHUDOO RSHUDWLRQDO LPSDFW LV

XVXDOO\ VPDOO GXH WR WKH LQIUHTXHQW RFFXUUHQFH

DQG XVXDO ODFN RI WHPSRUDO VWDELOLW\� 7KH IRU�

ZDUG VFDWWHU FRXSOLQJ DW ODUJH ELVWDWLF DQJOHV

DQG EDFN VFDWWHULQJ DUH WKH PRVW GHWULPHQWDO

VLQFH WKH\ UHVXOW LQ D ODUJH LQWHQVH IDOVH HFKR

�WKH VSLNH�� &DVHV ZLWK OLWWOH WHPSRUDO DQG

KHLJKW FRQWLQXLW\ UHVXOW LQ OLWWOH LPSDFW RQ UDGDU

SURGXFWV� +RZHYHU� FDVHV VXFK DV VKRZQ LQ

�&RQWLQXHG IURP SDJH ��� )LJXUHV �D DQG �E ZRXOG DIIHFW D ODUJH QXPEHU

RI SURGXFWV� ,Q DGGLWLRQ� RFFXUUHQFH RI WKLV W\SH

RI FRXSOLQJ IRU HYHQ D IHZ YROXPH VFDQV FRXOG

GLVUXSW SURGXFWV VXFK DV VWRUP WUDFN� ZHDN HFKR

UHJLRQ� 9,/� DQG FRPSRVLWH UHIOHFWLYLW\� 3UHFLSLWD�

WLRQ SURGXFWV FRXOG RFFDVLRQDOO\ VHH XQUHDOLVWLF

DFFXPXODWLRQV� HVSHFLDOO\ LI WKH DIIHFW LV SUHVHQW

DW PRUH WKDQ RQH HOHYDWLRQ DQJOH DQG SHUVLVWV

IRU VRPH WLPH� 6LQFH WKH YHORFLW\ HFKR DVVRFL�

DWHG ZLWK WKH UHIOHFWLYLW\ VSLNH LV XVXDOO\ UDQJH

IROGHG� ERWK YHORFLW\ DQG VWRUP UHODWLYH YHORFLW\

SURGXFWV FDQ EH LPSDFWHG� 7KLV PD\ DOVR RQ RF�

FDVLRQ LPSDFW PHVRF\FORQH DQG WRUQDGR YRUWH[

UHFRJQLWLRQ LQ DQG QHDU WKH VHFWRU ZKHUH FRX�

SOLQJV RFFXUV� 7KLV FRXOG EH RI VLJQLILFDQW LPSRU�

WDQFH LI WKH ELVWDWLF FRXSOLQJ RFFXUV LQ DQ DUHD

ZKHUH D YHORFLW\ FRXSOHW LV ORFDWHG� ,I WKH IRUH�

FDVWHU LV QRW PRQLWRULQJ WKH EDVH SURGXFWV DV

ZHOO DV WKH GHULYHG SURGXFWV� WKH ELVWDWLF FRX�

SOLQJ HIIHFWV PD\ QRW EH UHFRJQL]HG DQG FRXOG

KDPSHU LQWHUSUHWDWLRQ�

0LWLJDWLRQ RI WKH ELVWDWLF FRXSOLQJ ¥

7KH FRXSOLQJ FDQ EH PLWLJDWHG E\ IUHTXHQF\

FKDQJHV DW VHOHFW VLWHV ZLWKLQ WKH FRPPRQ IUH�

TXHQF\ FOXVWHUV� $Q DVVHVVPHQW LV XQGHUZD\ DW

WKH 26) RQ WKH IHDVLELOLW\ RI VZDSSLQJ IUHTXHQ�

FLHV ZLWK RWKHU UDGDUV LQ WKH QHWZRUN� 6LWHV

VKRXOG IHHO IUHH WR FRQWDFW WKH 26) +RWOLQH LI

WKH\ VXVSHFW WKH\ DUH KDYLQJ SUREOHPV ZLWK

ELVWDWLF FRXSOLQJ�

'DOH 6LUPDQV

67$�26) (QJLQHHULQJ %UDQFK

/L] 4XRHWRQH

26) 7UDLQLQJ %UDQFK

:KDW�LV�7KDW�6SLNH"



3UHFLSLWDWLRQ�$FFXPXODWLRQ

3URFHVVLQJ�,PSURYHPHQWV
7KH 26) 6RIWZDUH (QJLQHHULQJ VHFWLRQ

KDV EHHQ ZRUNLQJ GLOLJHQWO\ WR LPSURYH WKH

K\EULG VFDQ DQG RFFXOWDWLRQ GDWD ILOHV ZKLFK

DUH XVHG E\ WKH SUHFLSLWDWLRQ DOJRULWKPV WR

DFFRXQW IRU WHUUDLQ REVWUXFWLRQV� 7KH

RFFXOWDWLRQ GDWD LV XVHG E\ WKH UDGDU WR

GHWHUPLQH WKH DPRXQW RI EHDP EORFNDJH IURP

VXUURXQGLQJ WHUUDLQ� 7KH K\EULG VFDQ XVHV

WKH RFFXOWDWLRQ GDWD WR GHWHUPLQH WKH FRUUHFW

HOHYDWLRQ DQJOH WR XVH LQ RUGHU WR FOHDU WKH

EORFNDJH� 7KH HQG JRDO RI RXU HIIRUW LV D

PRUH DFFXUDWH VRIWZDUH LPSOHPHQWDWLRQ RI WKH

VFLHQWLILF VSHFLILFDWLRQ ZKLFK ZLOO UHVXOW LQ

LPSURYHG RXWSXW IURP WKH SUHFLSLWDWLRQ

DFFXPXODWLRQ DOJRULWKPV� 7KLV DUWLFOH

DGGUHVVHV VSHFLILF LVVXHV FRQFHUQLQJ WKH

K\EULG VFDQ DQG RFFXOWDWLRQ GDWD ILOHV� HUURUV

ZH KDYH IRXQG� FRUUHFWLYH DFWLRQV ZH KDYH

WDNHQ� DQG RXU SURJUHVV LQ WKH FRUUHFWLYH

DFWLRQ SURFHVV�

6LQFH WKH EHJLQQLQJ RI WKH 1(;5$'

SURJUDP� WKH K\EULG VFDQ DQG RFFXOWDWLRQ GDWD

ILOHV ZHUH FRQVWUXFWHG XVLQJ 8QLWHG 6WDWHV

*HRORJLFDO 6XUYH\ �86*6� WHUUDLQ HOHYDWLRQ

GDWD� 7KLV GDWD RQO\ FRYHUV WKH DUHD ZLWKLQ

WKH ERUGHUV RI WKH 8QLWHG 6WDWHV� 7KLV OHDYHV

WKH �� VLWHV ORFDWHG FORVH WR WKH &DQDGLDQ

DQG 0H[LFDQ ERUGHUV ZLWK SDUW RI WKHLU ��� NP

UDQJH XQGHILQHG IRU K\EULG VFDQ DQG

RFFXOWDWLRQ GDWD� ZKLOH WKH LQWHUQDWLRQDO VLWHV�

L�H�� .RUHD� *XDP� 2NLQDZD DQG $]RUHV� DUH

OHIW WRWDOO\ XQGHILQHG� $GGLWLRQDOO\� 86*6

GDWD LV GDWHG DQG OLPLWHG� )RU H[DPSOH�

SODWHDXV ZHUH QRWHG ZKHUH PRXQWDLQ WRSV

VKRXOG KDYH EHHQ ORFDWHG� 7R DGGUHVV WKHVH

SDUWLFXODU VKRUWFRPLQJV� IXWXUH RFFXOWDWLRQ

GDWD ILOHV ZLOO EH JHQHUDWHG XVLQJ 1DWLRQDO

,PDJHU\ DQG 0DSSLQJ $JHQF\� 'LJLWDO 7HUUDLQ

(OHYDWLRQ 'DWD /HYHO � �1,0$� '7(' /HYHO

�� DV WKH VRXUFH IRU WHUUDLQ HOHYDWLRQ GDWD�

6LJQLILFDQW LPSOHPHQWDWLRQ HUURUV ZHUH

DOVR GLVFRYHUHG LQ WKH RFFXOWDWLRQ ILOH

JHQHUDWLRQ VRXUFH FRGH� 7KHVH

LPSOHPHQWDWLRQ HUURUV JHQHUDOO\ LPSDFW WKH

RXWSXW RI WKH SUHFLSLWDWLRQ DOJRULWKP ZLWKLQ ��

NLORPHWHUV IRU VLWHV ORFDWHG LQ PRXQWDLQRXV

DUHDV� $ K\SRWKHWLFDO FDVH KHOSV WR EHWWHU

XQGHUVWDQG WKH SUREOHPV ZKLFK SUHVHQWO\

H[LVW� UHIHUHQFH )LJXUH � �RFFXOWDWLRQ DW ���

GHJUHH HOHYDWLRQ� DQG )LJXUH � �K\EULG VFDQ

HOHYDWLRQV�� 7KH EORFNDJH WR WKH ZHVW LV D

���� PHWHU ZDOO ORFDWHG DSSUR[LPDWHO\ ���

NLORPHWHUV IURP WKH VLWH� 7KHUH LV D �� PHWHU

EORFNDJH GLUHFWO\ QRUWK RI WKH VLWH DQG ZLWKLQ

D NLORPHWHU RI WKH VLWH� )LJXUH � VKRZV WKH

GLVFRQWLQXLW\ DQG ORZ SHUFHQWDJH RI EORFNDJH

EHFDXVH RI PLVVLQJ WHUUDLQ GDWD� )LJXUH �

UHIOHFWV WKH LPSDFW WKLV KDV RQ WKH K\EULG

VFDQ� 7KHUH LV FRPSOHWH EORFNDJH WR WKH

ZHVW DQG QRUWK� EXW WKH UDGDU LV QRW XVLQJ WKH

FRUUHFW HOHYDWLRQ DQJOH WR FOHDU WKH REVWDFOH�

'XULQJ HQJLQHHULQJ DQDO\VLV LW ZDV

GLVFRYHUHG WKDW WKH WHUUDLQ HOHYDWLRQ WDEOH

ZDV QRW EHLQJ SRSXODWHG FRUUHFWO\ ZLWK

HOHYDWLRQ GDWD� ��� RI WKH D]LPXWK�UDQJH

�&RQWLQXHG RQ SDJH ���





3UHFLSLWDWLRQ $FFXPXODWLRQ 3URFHVVLQJ ,PSURYHPHQWV

ELQV ZLWKLQ � NLORPHWHU ZHUH OHIW XQGHILQHG�

��� DW � NLORPHWHUV� ��� DW � NLORPHWHUV�

��� DW � NLORPHWHUV� DQG ��� DW �

NLORPHWHUV� 7KHVH XQGHILQHG ELQV ZHUH

EHLQJ SRSXODWHG ZLWK D WHFKQLTXH WKDW ZHQW

RXW LQ UDQJH XQWLO D YDOXH ZDV IRXQG DQG

XVHG� 7KLV PHWKRG VPHDUHG WKH GDWD DQG

ORVW LPSRUWDQW WHUUDLQ IHDWXUHV ZKLFK FRXOG

FDXVH UDGDU EHDP EORFNDJH� 7KLV ZDV D

YHU\ LPSRUWDQW VWHS EHFDXVH WKH K\EULG VFDQ

DQG RFFXOWDWLRQ GDWD ILOHV DUH FUHDWHG IURP

WKLV WDEOH� 7KLV LPSDFWV SUHFLSLWDWLRQ

GHWHFWLRQ FORVH WR WKH VLWH VLQFH WKH EHDP

EORFNDJH FDOFXODWLRQV FORVH LQ ZHUH EHLQJ

EDVHG RQ WHUUDLQ GDWD ZKLFK ZDV PLVSODFHG

RU QRQH[LVWHQW�

$ VLJQLILFDQW LPSURYHPHQW ZDV UHDOL]HG LQ

WKH RFFXOWDWLRQ GDWD DQG K\EULG VFDQ

LQIRUPDWLRQ E\ SURSHUO\ SRSXODWLQJ WKH

WHUUDLQ HOHYDWLRQ WDEOH� 7KHVH UHVXOWV� XVLQJ

WHVW GDWD� FDQ EH VHHQ LQ )LJXUHV � DQG ��

1RWH LQ )LJXUH �� WKDW WKH ���� PHWHU

EORFNDJH LV QRZ DFFXUDWHO\ UHSUHVHQWHG� DV

LV WKH �� PHWHU EORFNDJH WR WKH QRUWK� $OVR�

D ��� PHWHU EORFNDJH WR WKH QRUWK�HDVW

EHFRPHV PRUH SURQRXQFHG� $OO RI WKHVH

DUH FRUUHFWO\ UHSUHVHQWHG LQ WKH K\EULG VFDQ�

)LJXUH �� %\ FRPSDULQJ WKHVH WZR VHWV RI

GDWD LW EHFRPHV FOHDU WKDW VRPH RI WKH

RFFXOWDWLRQ GDWD DQG K\EULG VFDQ LQIRUPDWLRQ

SUHYLRXVO\ SURYLGHG WR WKH DOJRULWKPV ZHUH

GHILFLHQW�

7KH QH[W VWHS ZDV WR PHUJH WKLV WHUUDLQ

HOHYDWLRQ WDEOH ZLWK DQRWKHU WDEOH FRQWDLQLQJ

FXOWXUDO GDWD �QRQ�WHUUDLQ IHDWXUHV VXFK DV

WRZHUV� EXLOGLQJV� WUHHV� HWF�� ZKLFK FRXOG

FDXVH UDGDU EHDP EORFNDJH� $ VDPSOH RI

WKHVH FXOWXUDO WDEOHV VKRZHG WKH\ ZHUH DOO

LQLWLDOL]HG WR �� 6XEVHTXHQWO\ QR FXOWXUDO

GDWD �ZKLFK FRXOG FDXVH UDGDU EHDP

EORFNDJH� ZDV LQFOXGHG LQ WKH SURFHVV�

26) 6RIWZDUH (QJLQHHULQJ LV ORRNLQJ IRU D

VRXUFH RI FXOWXUDO GDWD DQG KDV RUGHUHG

VRPH IURP 1,0$ IRU HYDOXDWLRQ� 7KH

PLVVLQJ FXOWXUDO GDWD KDV VRPH LPSDFW RQ

WKH K\EULG VFDQ DQG RFFXOWDWLRQ GDWD ILOHV

DQG H[LVWLQJ EHDP EORFNDJHV PD\ QRW EH

SURSHUO\ UHIOHFWHG LQ WKHVH ILOHV�

'XULQJ WKH JHQHUDWLRQ RI WKH WHUUDLQ

HOHYDWLRQ WDEOH� WKH VLWH HOHYDWLRQ ZDV

GHWHUPLQHG XVLQJ WKH WHUUDLQ HOHYDWLRQ GDWD�

/DUJH HUURUV RFFXUUHG GXH WR WKH SRRU

TXDOLW\ RI WKH WHUUDLQ GDWD DQG WKH PHWKRG

XVHG WR FDOFXODWH WKH VLWH HOHYDWLRQ� 'XULQJ

VLWH DQDO\VLV� WKH 26) $SSOLFDWLRQV %UDQFK

FRPSLOHG D OLVW RI GLIIHUHQFHV EHWZHHQ WKH

DFWXDO DQG WKH FDOFXODWHG VLWH HOHYDWLRQV�

7KH GLIIHUHQFHV UDQJHG IURP � �����

PHWHUV WR ����� PHWHUV� 9LVXDOL]H SODFLQJ

WKH UDGDU WRZHU LQ D �� PHWHU KROH� 7KLV

ZRXOG FDXVH H[WHQVLYH EHDP EORFNDJH�

1H[W� YLVXDOL]H SODFLQJ WKH WRZHU RQ D ���

PHWHU DUWLILFLDO KLOO DQG FRQVLGHU KRZ WKLV

ZRXOG UHGXFH WKH EHDP EORFNDJH� :H KDYH

SODFHG WKH H[DFW VLWH HOHYDWLRQ IRU HDFK

5'$ LQ D VLWH LQIRUPDWLRQ ILOH ZKLFK LV UHDG

LQWR WKH SURFHVV� WKHUHE\ HOLPLQDWLQJ

FDOFXODWLRQ HUURUV�

%HFDXVH RI 26) (QJLQHHULQJ©V H[WHQVLYH

�&RQWLQXHG RQ SDJH ���
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DQDO\VLV DQG SURJUDPPLQJ HIIRUWV� ZH QRZ

KDYH WKH FDSDELOLW\ WR SURGXFH D UHDOLVWLF

WHUUDLQ HOHYDWLRQ WDEOH ZLWK WKH 1,0$ GDWD DQG

DFFXUDWH VLWH HOHYDWLRQ� 7KH 6RIWZDUH

(QJLQHHULQJ VWDII KDV FUHDWHG XSGDWHG ILOHV

IRU DOO RI WKH VLWHV� :65���' XVHUV ZLOO

EHQHILW IURP WKH LPSURYHPHQWV PDGH WR WKH

K\EULG VFDQ DQG RFFXOWDWLRQ GDWD ILOHV� 7KH

FRPELQDWLRQ RI 26) 6RIWZDUH (QJLQHHULQJ©V

UHILQHPHQWV DQG WKH ZRUN GRQH E\ 26)

$SSOLFDWLRQV %UDQFK �7HUUDLQ %DVHG 336

0RGLILFDWLRQ� VKRXOG UHVXOW LQ LPSURYHG

SUHFLSLWDWLRQ DOJRULWKP RXWSXWV�

:H DUH LQ WKH SURFHVV RI LQYHVWLJDWLQJ WKH

LPSDFW RI DQRWKHU SRWHQWLDO SUREOHP ZLWK WKH

K\EULG VFDQ DQG RFFXOWDWLRQ GDWD ILOHV� 6RPH

WLPH DJR 6RIWZDUH (QJLQHHULQJ LQLWLDWHG D

FRQILJXUDWLRQ FKDQJH UHTXHVW ZKLFK SRLQWHG

RXW WKDW D VLWH KDG D ODWLWXGH DQG ORQJLWXGH LQ

WKH 53* DGDSWDWLRQ GDWD ZKLFK GLIIHUHG IURP

WKH RQH WKH 26) XVHG WR SURGXFH WKH K\EULG

VFDQ DQG RFFXOWDWLRQ GDWD ILOHV IRU WKH VLWH�

:H KDYH LQLWLDWHG D )$; %DFN UHTXHVWLQJ WKDW

WKH VLWHV SURYLGH XV ZLWK WKH ODWLWXGH�

ORQJLWXGH DQG VLWH KHLJKW YDOXHV UHVLGLQJ LQ

WKHLU DGDSWDWLRQ GDWD ILOHV� )LHOG UHVSRQVHV

KDYH UHYHDOHG WKDW ILIWHHQ VLWHV KDYH VLWH

ORFDWLRQ FRRUGLQDWH GLIIHUHQFHV RI � RU PRUH

VHFRQGV� 2QH VLWH KDV UHSRUWHG RYHU D RQH

KDOI PLOH GLIIHUHQFH� 7KHVH VLWHV DUH EHLQJ

FRQWDFWHG ZLWK DGDSWDWLRQ GDWD FRUUHFWLRQV

UHODWLQJ WR VLWH FRRUGLQDWHV� :H DUH DOVR

LQYHVWLJDWLQJ WKH SRWHQWLDO LPSDFW WR WKH

RFFXOWDWLRQ DQG K\EULG VFDQ GDWD� DQG 53*

�&RQWLQXHG IURP SDJH ��� SURFHVVLQJ ZKHQ WKH FRRUGLQDWHV GR QRW

PDWFK�

7KH FKDQJHV GHVFULEHG LQ WKLV DUWLFOH�

ZKLFK LQFOXGH XVH RI PRUH DFFXUDWH WHUUDLQ

GDWD DQG WKH XVH RI DFFXUDWH VLWH HOHYDWLRQV�

VKRXOG UHVXOW LQ D PDUNHG LPSURYHPHQW LQ

WKH RXWSXW RI WKH SUHFLSLWDWLRQ DFFXPXODWLRQ�

IRU VLWHV ZKLFK KDYH EHDP EORFNDJH FORVH WR

WKH VLWH� $V ZH FRQWLQXH WR UHILQH WKH

RFFXOWDWLRQ GDWD ILOH JHQHUDWLRQ VRIWZDUH�

DQ\ DGGLWLRQDO SUREOHP DUHDV ZLOO EH

UHSDLUHG DQG UHSRUWHG WR \RX LQ IXWXUH

DUWLFOHV�

%\URQ %ROYLQ

26) (QJLQHHULQJ %UDQFK

5RQDOG *XHQWKHU

67$�26) (QJLQHHULQJ %UDQFK

1(;5$' 1RZ LV D SHULRGLFDO RI WKH :65���'

2SHUDWLRQDO 6XSSRUW )DFLOLW\�

'LUHFWRU�����������������������������������������������-LP %HOYLOOH
'HSXW\ 'LUHFWRU��������������������������������5LFKDUG 9RJW
(GLWRU����������������������������������������������5XWK -DFNVRQ

7KH XSFRPLQJ LVVXH RI 1(;5$' 1RZ LV

VFKHGXOHG IRU UHOHDVH LQ -XQH� ����� :H HQFRXU�
DJH RXU UHDGHUV WR VXEPLW DUWLFOHV IRU SXEOLFDWLRQ�
3OHDVH QRWH� 0D\ �WK LV WKH GHDGOLQH IRU VXEPLV�

VLRQ RI DUWLFOHV IRU WKH -XQH� ���� LVVXH�
3OHDVH VHQG DOO FRPPHQWV DQG DUWLFOHV YLD

H�PDLO WR� UMDFNVRQ#RVI�QRDD�JRY



:65���'�/HYHO�,,�5HFRUGHU
7KH /HYHO ,, 5HFRUGLQJ HTXLSPHQW �8'���

FRQVLVWV RI ILYH DVVHPEOLHV PRXQWHG LQ WKH 5'$

HTXLSPHQW UDFN� 7ZR PDLQ DVVHPEOLHV LQFOXGH

WKH FDUWULGJH KDQGOLQJ VXEV\VWHP �&+6� RIWHQ

UHIHUUHG WR DV WKH ¦-XNHER[�§ DQG FDUWULGJH WDSH

VXEDVVHPEO\ �&76� RIWHQ UHIHUUHG WR DV WKH

¦�PP 7DSH 'ULYH�§

)LHOG HOHFWURQLF WHFKQLFLDQV ZLOO QRZ KDYH WKH

RSWLRQ RI RUGHULQJ WKH FRPELQHG XQLW ���$�� RU

WKH\ FDQ VWLOO RUGHU WKH LQGLYLGXDO VXEDVVHPEOLHV

���$�$� RU ��$�$��� $ QHZ 1DWLRQDO 6WRFN

1XPEHU �161� KDV EHHQ FDWDORJHG IRU WKH FRP�

ELQHG XQLW� DQG WKHVH XQLWV DUH QRZ DYDLODEOH

IURP WKH 1DWLRQDO /RJLVWLFV 6XSSO\ &HQWHU

�1/6&� LQ .DQVDV &LW\ �VHH WKH WDEOH DERYH��

7KH :65���' ILHOG PDLQWHQDQFH WHFKQLFDO PDQ�

XDOV DUH EHLQJ XSGDWHG WR UHIOHFW WKH FRPELQHG

XQLW DQG ZLOO VRRQ EH UHOHDVHG WR WKH ILHOG�

%\ RUGHULQJ WKH FRPELQHG XQLW� WKH ILHOG VLWH

ZLOO JHW DQ DVVHPEOHG XQLW WKDW KDV EHHQ FDOL�

EUDWHG DQG WHVWHG WRJHWKHU DW WKH 1DWLRQDO 5H�

FRQGLWLRQLQJ &HQWHU �15&�� 7KH FRPELQHG XQLW

FDQ EH UHPRYHG DQG UHSODFHG LQ ILYH PLQXWHV�

7KH KRSH LV WKDW WKH FRPELQHG XQLW� EHVLGHV EH�

LQJ TXLFNHU DQG HDVLHU WR LQVWDOO �� PLQXWHV LQ�

VWHDG RI ��� ZLOO DOVR KDYH IHZHU IDLOXUHV� $ VLJ�

QLILFDQW UHGXFWLRQ LQ IDLOXUHV LV DQWLFLSDWHG EH�

FDXVH RI WKH FDOLEUDWLRQ DQG WHVWLQJ ZKLFK LV

GRQH RQ WKH FRPELQHG XQLW DW WKH 15& GXULQJ

WKH UHSDLU SURFHVV� 7KH ¦QR GHIHFW IRXQG§ DQG

¦UHFHLYHG GHIHFWLYH§ UDWHV VKRXOG EH UHGXFHG DV

ZHOO�

,Q FRQWUDVW� WKH LQGLYLGXDO VXEDVVHPEOLHV� DI�

WHU UHSDLU DQG WHVWLQJ� DUH GLVDVVHPEOHG DQG

HDFK SDUW LV SXW LQ VWRFN DW 1/6& XQGHU LWV LQGL�

YLGXDO 161� 7KHUH LV QR JXDUDQWHH WKDW WZR

XQLWV WHVWHG WRJHWKHU ZLOO EH VKLSSHG WRJHWKHU�

,Q RUGHU IRU WKH ILHOG WHFKQLFLDQ WR UHSDLU WKH

/HYHO ,, 5HFRUGLQJ 6\VWHP� ERWK SDUWV PXVW EH

GLVDVVHPEOHG DQG UHDVVHPEOHG EHIRUH UHLQ�

VWDOOLQJ WKHP LQ WKH :65���'� 7KH HVWLPDWHG

UHPRYH DQG UHSODFH WLPH LV �� PLQXWHV�

7KH REYLRXV GUDZEDFN WR WKH FRPELQHG XQLW LV

WKH FRVW� $QDO\VLV RI WKH FRVW GLIIHUHQWLDO

GHPRQVWUDWHV WKDW WKH LQFUHDVHG FRVW RI WKH

FRPELQHG XQLW ZLOO EH RIIVHW E\ WKH FRQWLQXRXV

QHHG WR UHSODFH WKH LQGLYLGXDO XQLWV LQ WKH ILHOG

ZKLFK GRQ©W ZRUN WRJHWKHU EHFDXVH RI FDOLEUDWLRQ

SUREOHPV� ,W KDV DOVR EHHQ REVHUYHG IURP DQDO�

\VLV RI RUGHULQJ KLVWRU\ WKDW PRVW ILHOG VLWHV KDYH

UHTXLUHG ERWK WKH FDUWULGJH KDQGOLQJ VXEV\VWHP

�&+6� DQG FDUWULGJH WDSH VXEDVVHPEO\ �&76�

ZKHQ PDLQWHQDQFH LV SHUIRUPHG�

6R� WKH QH[W WLPH WKDW PDLQWHQDQFH LV QHHGHG

RQ WKH /HYHO ,, 5HFRUGLQJ 6\VWHP� \RX QRZ KDYH

D FKRLFH�

&DSW� -RKQ 0LOOKRXVH

26) (QJLQHHULQJ %UDQFK
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