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7KLV %ULWLVK 6WDQGDUG ZDV 
SXEOLVKHG XQGHU WKH DXWKRULW\ 
RI WKH 6WDQGDUGV 3ROLF\ DQG 
6WUDWHJ\ &RPPLWWHH 
RQ �� -DQXDU\ ����

� %6, �� -DQXDU\ ����

,6%1 � ��� ����� �

1DWLRQDO IRUHZRUG

7KLV %ULWLVK 6WDQGDUG LV WKH RIILFLDO (QJOLVK ODQJXDJH YHUVLRQ RI
(1 �����������

7KH 8. SDUWLFLSDWLRQ LQ LWV SUHSDUDWLRQ ZDV HQWUXVWHG E\ 7HFKQLFDO &RPPLWWHH 
(+��� $LU TXDOLW\� WR 6XEFRPPLWWHH (+����� 6WDWLRQDU\ VRXUFH HPLVVLRQV� 
ZKLFK KDV WKH UHVSRQVLELOLW\ WR� 

$ OLVW RI RUJDQL]DWLRQV UHSUHVHQWHG RQ WKLV VXEFRPPLWWHH FDQ EH REWDLQHG RQ 
UHTXHVW WR LWV VHFUHWDU\�

&URVV�UHIHUHQFHV

7KH %ULWLVK 6WDQGDUGV ZKLFK LPSOHPHQW LQWHUQDWLRQDO RU (XURSHDQ
SXEOLFDWLRQV UHIHUUHG WR LQ WKLV GRFXPHQW PD\ EH IRXQG LQ WKH %6, &DWDORJXH
XQGHU WKH VHFWLRQ HQWLWOHG §,QWHUQDWLRQDO 6WDQGDUGV &RUUHVSRQGHQFH ,QGH[¨� RU
E\ XVLQJ WKH §6HDUFK¨ IDFLOLW\ RI WKH %6, (OHFWURQLF &DWDORJXH RU RI %ULWLVK 
6WDQGDUGV 2QOLQH�

7KLV SXEOLFDWLRQ GRHV QRW SXUSRUW WR LQFOXGH DOO WKH QHFHVVDU\ SURYLVLRQV RI D 
FRQWUDFW� 8VHUV DUH UHVSRQVLEOH IRU LWV FRUUHFW DSSOLFDWLRQ� 

&RPSOLDQFH ZLWK D %ULWLVK 6WDQGDUG GRHV QRW RI LWVHOI FRQIHU LPPXQLW\ 
IURP OHJDO REOLJDWLRQV�

¦ DLG HQTXLUHUV WR XQGHUVWDQG WKH WH[W�

¦ SUHVHQW WR WKH UHVSRQVLEOH LQWHUQDWLRQDO�(XURSHDQ FRPPLWWHH DQ\
HQTXLULHV RQ WKH LQWHUSUHWDWLRQ� RU SURSRVDOV IRU FKDQJH� DQG NHHS 8. 
LQWHUHVWV LQIRUPHG�

¦ PRQLWRU UHODWHG LQWHUQDWLRQDO DQG (XURSHDQ GHYHORSPHQWV DQG
SURPXOJDWH WKHP LQ WKH 8.�

6XPPDU\ RI SDJHV

7KLV GRFXPHQW FRPSULVHV D IURQW FRYHU� DQ LQVLGH IURQW FRYHU� WKH (1 WLWOH SDJH� 
SDJHV � WR �� DQG D EDFN FRYHU�

7KH %6, FRS\ULJKW QRWLFH GLVSOD\HG LQ WKLV GRFXPHQW LQGLFDWHV ZKHQ WKH 
GRFXPHQW ZDV ODVW LVVXHG�

$PHQGPHQWV LVVXHG VLQFH SXEOLFDWLRQ

$PG� 1R� 'DWH &RPPHQWV
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�� (YDOXDWLRQ RI WKH PHWKRG LQ WKH ILHOG�������������������������������������������������������������������������������������������������

�� (TXLYDOHQFH RI 7KRULQ DQG LRQ FKURPDWRJUDSK\ PHWKRGV ��������������������������������������������������������������

���� *HQHUDO ������������������������������������������������������������������������������������������������������������������������������������������������
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���� 0DWUL[ HIIHFW�����������������������������������������������������������������������������������������������������������������������������������������

���� &RPSDULVRQ RI UHSHDWDELOLW\ DQG WUXHQHVV����������������������������������������������������������������������������������������

�� (TXLYDOHQFH ZLWK DQ DOWHUQDWLYH PHWKRG �������������������������������������������������������������������������������������������
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UHTXLUHPHQWV RQ HPLVVLRQ PHDVXUHPHQWV����������������������������������������������������������������������������������������
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)RUHZRUG

7KLV (XURSHDQ 6WDQGDUG �(1 ����������� KDV EHHQ SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH &(1�7& ��� ³$LU TXDOLW\´�
WKH VHFUHWDULDW RI ZKLFK LV KHOG E\ ',1� 

7KLV (XURSHDQ 6WDQGDUG VKDOO EH JLYHQ WKH VWDWXV RI D QDWLRQDO VWDQGDUG� HLWKHU E\ SXEOLFDWLRQ RI DQ LGHQWLFDO WH[W RU
E\ HQGRUVHPHQW� DW WKH ODWHVW E\ 0D\ ���6� DQG FRQIOLFWLQJ QDWLRQDO VWDQGDUGV VKDOO EH ZLWKGUDZQ DW WKH ODWHVW E\
0D\ ���6�

7KLV (XURSHDQ 6WDQGDUG KDV EHHQ SUHSDUHG XQGHU D PDQGDWH JLYHQ WR &(1 E\ WKH (XURSHDQ &RPPLVVLRQ DQG WKH
(XURSHDQ )UHH 7UDGH $VVRFLDWLRQ� DQG VXSSRUWV HVVHQWLDO UHTXLUHPHQWV RI (8 'LUHFWLYH�V�� 

)RU UHODWLRQVKLS ZLWK (8 'LUHFWLYH�V�� VHH LQIRUPDWLYH $QQH[ =$� ZKLFK LV DQ LQWHJUDO SDUW RI WKLV (XURSHDQ 6WDQGDUG�

$FFRUGLQJ WR WKH &(1�&(1(/(& ,QWHUQDO 5HJXODWLRQV� WKH QDWLRQDO VWDQGDUGV RUJDQL]DWLRQV RI WKH IROORZLQJ
FRXQWULHV DUH ERXQG WR LPSOHPHQW WKLV (XURSHDQ 6WDQGDUG� $XVWULD� %HOJLXP� &\SUXV� &]HFK 5HSXEOLF� 'HQPDUN�
(VWRQLD� )LQODQG� )UDQFH� *HUPDQ\� *UHHFH� +XQJDU\� ,FHODQG� ,UHODQG� ,WDO\� /DWYLD� /LWKXDQLD� /X[HPERXUJ� 0DOWD�
1HWKHUODQGV� 1RUZD\� 3RODQG� 3RUWXJDO� 6ORYDNLD� 6ORYHQLD� 6SDLQ� 6ZHGHQ� 6ZLW]HUODQG DQG 8QLWHG .LQJGRP� 
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� 6FRSH

7KLV (XURSHDQ 6WDQGDUG GHVFULEHV D PDQXDO PHWKRG IRU VDPSOLQJ DQG GHWHUPLQLQJ 62� FRQWHQW LQ GXFWV DQG
VWDFNV HPLWWLQJ WR WKH DWPRVSKHUH E\ WZR DQDO\WLFDO PHWKRGV� ,RQ FKURPDWRJUDSK\ DQG 7KRULQ PHWKRG� 

7KLV (XURSHDQ 6WDQGDUG LV WKH 6WDQGDUG 5HIHUHQFH 0HWKRG �650� IRU SHULRGLF PRQLWRULQJ DQG IRU FDOLEUDWLRQ RU
FRQWURO RI $XWRPDWLF 0HDVXULQJ 6\VWHPV �$06� SHUPDQHQWO\ LQVWDOOHG RQ D VWDFN� IRU UHJXODWRU\ SXUSRVHV RU RWKHU
SXUSRVHV� 7R EH XVHG DV WKH 650� WKH XVHU VKDOO GHPRQVWUDWH WKDW WKH SHUIRUPDQFH FKDUDFWHULVWLFV RI WKH PHWKRG
DUH EHWWHU WKDQ WKH SHUIRUPDQFH FULWHULD GHILQHG LQ WKLV (XURSHDQ 6WDQGDUG DQG WKDW WKH RYHUDOO XQFHUWDLQW\ RI WKH
PHWKRG LV OHVV WKDQ ± ���� � UHODWLYH DW WKH GDLO\ (PLVVLRQ /LPLW 9DOXH �(/9�� 

$Q $OWHUQDWLYH 0HWKRG WR WKLV 650 PD\ EH XVHG SURYLGHG WKDW WKH XVHU FDQ GHPRQVWUDWH HTXLYDOHQFH DFFRUGLQJ WR
WKH 7HFKQLFDO 6SHFLILFDWLRQ &(1 76 ������ WR WKH VDWLVIDFWLRQ RI KLV QDWLRQDO DFFUHGLWDWLRQ ERG\ RU ODZ�

7KLV 6WDQGDUG 5HIHUHQFH 0HWKRG KDV EHHQ HYDOXDWHG GXULQJ ILHOG WHVWV RQ ZDVWH LQFLQHUDWLRQ� FR�LQFLQHUDWLRQ DQG
ODUJH FRPEXVWLRQ LQVWDOODWLRQV� ,W KDV EHHQ YDOLGDWHG IRU VDPSOLQJ SHULRGV RI �� PLQ LQ WKH UDQJH RI
���� WR � ���� PJ�P� 62� IRU ,RQ &KURPDWRJUDSK\ YDULDQW DQG � PJ�P� WR � ��� PJ�P� 62� IRU 7KRULQ PHWKRG
DFFRUGLQJ WR HPLVVLRQ OLPLW YDOXHV ODLG GRZQ LQ WKH IROORZLQJ &RXQFLO 'LUHFWLYHV�

, &RXQFLO 'LUHFWLYH ��������(& RQ WKH OLPLWDWLRQ RI HPLVVLRQV RI FHUWDLQ SROOXWDQWV LQWR WKH DLU IURP ODUJH
FRPEXVWLRQ SODQWV�

, &RXQFLO 'LUHFWLYH ��������(& RQ ZDVWH LQFLQHUDWLRQ SODQWV�

7KH OLPLW YDOXHV RI (8 'LUHFWLYHV DUH H[SUHVVHG LQ PJ 62��P�� RQ GU\ EDVLV DQG DW WKH UHIHUHQFH FRQGLWLRQV RI
��� . DQG ����� N3D� 

� 1RUPDWLYH UHIHUHQFHV

7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV (XURSHDQ 6WDQGDUG� )RU GDWHG
UHIHUHQFHV� RQO\ WKH HGLWLRQ FLWHG DSSOLHV� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH UHIHUHQFHG GRFXPHQW
�LQFOXGLQJ DQ\ DPHQGPHQWV� DSSOLHV�

(19 ������ *XLGH WR WKH H[SUHVVLRQ RI XQFHUWDLQO\ LQ PHDVXUHPHQW�

(1 �������� 6WDWLRQDU\ VRXUFH HPLVVLRQV ² 'HWHUPLQDWLRQ RI ORZ UDQJH PDVV FRQFHQWUDWLRQ RI GXVW ² 3DUW ��
0DQXDO JUDYLPHWULF PHWKRG�

&(1�76 ������ 6WDWLRQDU\ VRXUFH HPLVVLRQ ² ,QWUDODERUDWRU\ YDOLGDWLRQ SURFHGXUH IRU DQ DOWHUQDWLYH PHWKRG
FRPSDUHG WR D UHIHUHQFH PHWKRG�

� 7HUPV� GHILQLWLRQV� V\PEROV DQG DEEUHYLDWLRQV

��� 7HUPV DQG GHILQLWLRQV

)RU WKH SXUSRVHV RI WKLV (XURSHDQ 6WDQGDUG� WKH IROORZLQJ WHUPV DQG GHILQLWLRQV DSSO\� 

����� 
DEVRUEHU
GHYLFH LQ ZKLFK VXOSKXU R[LGH LV DEVRUEHG LQWR DQ DEVRUSWLRQ OLTXLG
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����� 
DEVRUSWLRQ HIILFLHQF\ �εεεε� 
UDWLR ε RI TXDQWLW\ RI WKH DQDO\WH T� FROOHFWHG LQ WKH ILUVW DEVRUEHU GLYLGHG E\ WKH TXDQWLW\ RI WKH DQDO\WH FROOHFWHG LQ
WKH ILUVW DQG WKH VHFRQG DEVRUEHU �T� � T�� 

ε  T� � �T� � T�� 

�����
DQDO\WLFDO GHWHFWLRQ OLPLW �/'� 
FRQFHQWUDWLRQ YDOXH RI WKH PHDVXUDQG EHORZ ZKLFK WKHUH LV DW OHDVW �� � OHYHO RI FRQILGHQFH WKDW WKH PHDVXUHG
YDOXH FRUUHVSRQGV WR D VDPSOH IUHH RI WKDW PHDVXUDQG

�����
DXWRPDWLF PHDVXULQJ V\VWHP �$06�
PHDVXULQJ V\VWHP SHUPDQHQWO\ LQVWDOOHG RQ VLWH IRU FRQWLQXRXV PRQLWRULQJ RI HPLVVLRQV

127( � $Q $0 LV D PHWKRG ZKLFK LV WUDFHDEOH WR D UHIHUHQFH PHWKRG�

127( � $SDUW IURP WKH DQDO\VHU� DQ $06 LQFOXGHV IDFLOLWLHV IRU WDNLQJ VDPSOHV �H�J� SUREH� VDPSOH JDV OLQHV� IORZ PHWHUV�
UHJXODWRUV� GHOLYHU\ SXPSV� DQG IRU VDPSOH FRQGLWLRQLQJ �H�J�GXVW ILOWHU� PRLVWXUH UHPRYDO GHYLFHV� FRQYHUWHUV� GLOXWHUV�� 7KLV
GHILQLWLRQ DOVR LQFOXGHV WHVWLQJ DQG DGMXVWLQJ GHYLFHV� WKDW DUH UHTXLUHG IRU UHJXODU IXQFWLRQDO FKHFNV�

�����
FDOLEUDWLRQ RI DQ $06
VWDWLVWLFDO UHODWLRQVKLS EHWZHHQ YDOXHV RI WKH PHDVXUDQG LQGLFDWHG E\ WKH PHDVXULQJ V\VWHP �$06� DQG WKH
FRUUHVSRQGLQJ YDOXHV JLYHQ E\ WKH VWDQGDUG UHIHUHQFH PHWKRG �650� XVHG GXULQJ WKH VDPH SHULRG RI WLPH DQG
JLYLQJ D UHSUHVHQWDWLYH PHDVXUHPHQW RQ WKH VDPH VDPSOLQJ SODQH

127( 7KH UHVXOW RI FDOLEUDWLRQ SHUPLWV WR HVWDEOLVK WKH UHODWLRQVKLS EHWZHHQ WKH YDOXHV RI WKH 650 DQG WKH $06
�FDOLEUDWLRQ IXQFWLRQ��

�����
FDOLEUDWLRQ RI WKH 650
VHW RI RSHUDWLRQV WKDW HVWDEOLVK� XQGHU VSHFLILHG FRQGLWLRQV� WKH UHODWLRQVKLS EHWZHHQ YDOXHV RI TXDQWLWLHV LQGLFDWHG
E\ D PHDVXULQJ LQVWUXPHQW RU PHDVXULQJ V\VWHP� DQG WKH FRUUHVSRQGLQJ YDOXHV UHDOL]HG E\ VWDQGDUG UHIHUHQFH
PHWKRGV LPSOHPHQWHG LQ WKH VWDWH RI WKH DUW LQ RUGHU WR SURYLGH UHSUHVHQWDWLYH UHVXOWV

>9,0@

�����
FKHPLFDO EODQN YDOXH
VXOSKDWH LRQ FRQWHQW RI DQ XQH[SRVHG VDPSOH RI WKH DEVRUSWLRQ VROXWLRQ� SOXV UHDJHQWV WKDW DUH DGGHG WR WKH
VROXWLRQ EHIRUH DQDO\VLV LI QHFHVVDU\

�����
HPLVVLRQ OLPLW YDOXH �(/9�
HPLVVLRQ OLPLW YDOXH DFFRUGLQJ WR (8 'LUHFWLYHV RQ WKH EDVLV RI �� PLQ� � K RU � GD\

�����
ILHOG EODQN
YDOXH GHWHUPLQHG E\ D VSHFLILF SURFHGXUH XVHG WR HQVXUH WKDW QR VLJQLILFDQW FRQWDPLQDWLRQ KDV RFFXUUHG GXULQJ DOO
VWHSV RI WKH PHDVXUHPHQW DQG WR FKHFN WKDW WKH RSHUDWRU FDQ DFKLHYH D TXDQWLILFDWLRQ OHYHO DGDSWHG WR WKH WDVN
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������
LQIOXHQFH TXDQWLW\
TXDQWLW\ WKDW LV QRW WKH PHDVXUDQG EXW WKDW DIIHFWV WKH UHVXOW RI WKH PHDVXUHPHQW

>DGDSWHG 9,0 ���@

([DPSOHV

, DPELHQW WHPSHUDWXUH�

, DWPRVSKHULF SUHVVXUH�

, SUHVHQFH RI LQWHUIHULQJ JDVHV LQ WKH IOXH JDV PDWUL[� 

������
PHDVXUDQG
SDUWLFXODU TXDQWLW\ VXEMHFW WR PHDVXUHPHQW

>9,0 ���@

������
PHDVXUHPHQW VHULHV
VHYHUDO VXFFHVVLYH PHDVXUHPHQWV FDUULHG RXW RQ WKH VDPH VDPSOLQJ SODQH DQG DW WKH VDPH SURFHVV RSHUDWLQJ
FRQGLWLRQV

>(1 �������@

������
PHDVXULQJ V\VWHP
FRPSOHWH VHW RI PHDVXULQJ LQVWUXPHQWV DQG RWKHU HTXLSPHQW DVVHPEOHG WR FDUU\ RXW VSHFLILHG PHDVXUHPHQWV

>9,0 ���@

������
SHUIRUPDQFH FKDUDFWHULVWLF
RQH RI WKH TXDQWLWLHV �GHVFULEHG E\ YDOXHV� WROHUDQFHV� UDQJH� «� DVVLJQHG WR HTXLSPHQW LQ RUGHU WR GHILQH LWV
SHUIRUPDQFH
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������
UHSHDWDELOLW\ LQ WKH ODERUDWRU\
FORVHQHVV RI WKH DJUHHPHQW EHWZHHQ WKH UHVXOWV RI VXFFHVVLYH PHDVXUHPHQWV RI WKH VDPH PHDVXUDQG FDUULHG RXW
XQGHU WKH VDPH FRQGLWLRQV RI PHDVXUHPHQW

127( � 5HSHDWDELOLW\ FRQGLWLRQV LQFOXGH�

, VDPH PHDVXUHPHQW SURFHGXUH�

, VDPH ODERUDWRU\�

, VDPH VDPSOLQJ HTXLSPHQW� XVHG XQGHU WKH VDPH FRQGLWLRQV�

, VDPH ORFDWLRQ�

, UHSHWLWLRQ RYHU D VKRUW SHULRG RI WLPH�

127( � 5HSHDWDELOLW\ PD\ EH H[SUHVVHG TXDQWLWDWLYHO\ LQ WHUPV RI WKH GLVSHUVLRQ FKDUDFWHULVWLFV RI WKH UHVXOWV�

,Q WKLV (XURSHDQ 6WDQGDUG WKH UHSHDWDELOLW\ LV H[SUHVVHG DV D YDOXH ZLWK D OHYHO RI FRQILGHQFH RI �� ��

>9,0 ���@

������
UHSHDWDELOLW\ LQ WKH ILHOG
FORVHQHVV RI WKH DJUHHPHQW EHWZHHQ WKH UHVXOWV RI VLPXOWDQHRXV PHDVXUHPHQWV RI WKH VDPH PHDVXUDQG FDUULHG
RXW ZLWK WZR HTXLSPHQWV XQGHU WKH VDPH FRQGLWLRQV RI PHDVXUHPHQW

127( � 7KHVH FRQGLWLRQV LQFOXGH�

, VDPH PHDVXUHPHQW SURFHGXUH�

, WZR HTXLSPHQWV� WKH SHUIRUPDQFHV RI ZKLFK DUH IXOILOOLQJ WKH UHTXLUHPHQWV RI WKH UHIHUHQFH PHWKRG� XVHG XQGHU WKH VDPH
FRQGLWLRQV�

, VDPH ORFDWLRQ�

, LPSOHPHQWHG E\ WKH VDPH ODERUDWRU\�

, W\SLFDOO\ FDOFXODWHG RQ VKRUW SHULRGV RI WLPH LQ RUGHU WR DYRLG WKH HIIHFW RI FKDQJHV RI LQIOXHQFH SDUDPHWHUV �H�J� �� PLQ��

127( � 5HSHDWDELOLW\ PD\ EH H[SUHVVHG TXDQWLWDWLYHO\ LQ WHUPV RI WKH GLVSHUVLRQ FKDUDFWHULVWLFV RI WKH UHVXOWV�

,Q WKLV (XURSHDQ 6WDQGDUG WKH UHSHDWDELOLW\ XQGHU ILHOG FRQGLWLRQV LV H[SUHVVHG DV D YDOXH ZLWK D OHYHO RI FRQILGHQFH
RI �� ��
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UHSURGXFLELOLW\ LQ WKH ILHOG
FORVHQHVV RI WKH DJUHHPHQW EHWZHHQ WKH UHVXOWV RI VLPXOWDQHRXV PHDVXUHPHQWV RI WKH VDPH PHDVXUDQG FDUULHG
RXW ZLWK VHYHUDO VHWV RI HTXLSPHQW XQGHU WKH VDPH FRQGLWLRQV RI PHDVXUHPHQW

127( � 7KHVH FRQGLWLRQV DUH FDOOHG ILHOG UHSURGXFLELOLW\ FRQGLWLRQV DQG LQFOXGH�

, VDPH PHDVXUHPHQW SURFHGXUH�

, VHYHUDO VHWV RI HTXLSPHQW� WKH SHUIRUPDQFH RI ZKLFK IXOILOV WKH UHTXLUHPHQWV RI WKH UHIHUHQFH PHWKRG� XVHG XQGHU WKH VDPH
FRQGLWLRQV�

, VDPH ORFDWLRQ�

, LPSOHPHQWHG E\ VHYHUDO ODERUDWRULHV�

127( � 5HSURGXFLELOLW\ PD\ EH H[SUHVVHG TXDQWLWDWLYHO\ LQ WHUPV RI WKH GLVSHUVLRQ FKDUDFWHULVWLFV RI WKH UHVXOWV�

,Q WKLV (XURSHDQ 6WDQGDUG WKH UHSURGXFLELOLW\ XQGHU ILHOG FRQGLWLRQV LV H[SUHVVHG DV D YDOXH ZLWK D OHYHO RI
FRQILGHQFH RI �� ��

������
VDPSOLQJ ORFDWLRQ
VSHFLILF DUHD FORVH WR WKH VDPSOLQJ SODQH ZKHUH WKH PHDVXUHPHQW GHYLFHV DUH VHW XS

������
VDPSOLQJ SODQH
SODQH QRUPDO WR WKH FHQWUHOLQH RI WKH GXFW DW WKH VDPSOLQJ SRVLWLRQ

>(1 �������@

������
VDPSOLQJ SRLQW
VSHFLILF SRVLWLRQ RQ D VDPSOLQJ SODQH DW ZKLFK D VDPSOH LV H[WUDFWHG

>(1 �������@

������
VWDQGDUG UHIHUHQFH PHWKRG �650�
PHDVXUHPHQW PHWKRG UHFRJQLVHG E\ H[SHUWV DQG WDNHQ DV D UHIHUHQFH E\ FRQYHQWLRQ� ZKLFK JLYHV� RU LV SUHVXPHG
WR JLYH� WKH DFFHSWHG UHIHUHQFH YDOXH RI WKH FRQFHQWUDWLRQ RI WKH PHDVXUDQG �������� WR EH PHDVXUHG

������
XQFHUWDLQW\
SDUDPHWHU DVVRFLDWHG ZLWK WKH UHVXOW RI D PHDVXUHPHQW� WKDW FKDUDFWHULVHV WKH GLVSHUVLRQ RI WKH YDOXHV WKDW FRXOG
UHDVRQDEO\ EH DWWULEXWHG WR WKH PHDVXUDQG

��������
VWDQGDUG XQFHUWDLQW\ X
XQFHUWDLQW\ RI WKH UHVXOW RI D PHDVXUHPHQW H[SUHVVHG DV D VWDQGDUG GHYLDWLRQ X

��������
FRPELQHG XQFHUWDLQW\ XF
VWDQGDUG XQFHUWDLQW\ XF DWWDFKHG WR WKH PHDVXUHPHQW UHVXOW FDOFXODWHG E\ FRPELQDWLRQ RI VHYHUDO VWDQGDUG
XQFHUWDLQWLHV DFFRUGLQJ WR *80
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��������
H[SDQGHG XQFHUWDLQW\ 8
TXDQWLW\ GHILQLQJ D OHYHO RI FRQILGHQFH DERXW WKH UHVXOW RI D PHDVXUHPHQW WKDW PD\ EH H[SHFWHG WR HQFRPSDVV D
VSHFLILF IUDFWLRQ RI WKH GLVWULEXWLRQ RI YDOXHV WKDW FRXOG UHDVRQDEO\ EH DWWULEXWHG WR D PHDVXUDQG

8  N [ X

127( ,Q WKLV (XURSHDQ 6WDQGDUG� WKH H[SDQGHG XQFHUWDLQW\ LV FDOFXODWHG ZLWK D FRYHUDJH IDFWRU RI N   �� DQG ZLWK D OHYHO RI
FRQILGHQFH RI �� ��

��������
RYHUDOO XQFHUWDLQW\ 8F
H[SDQGHG FRPELQHG VWDQGDUG XQFHUWDLQW\ DWWDFKHG WR WKH PHDVXUHPHQW UHVXOW FDOFXODWHG DFFRUGLQJ WR *80

8F N [ XF

������
XQFHUWDLQW\ EXGJHW
FDOFXODWLRQ WDEOH FRPELQLQJ DOO WKH VRXUFHV RI XQFHUWDLQW\ DFFRUGLQJ WR (1 ,62 ����� RU (19 ����� LQ RUGHU WR
FDOFXODWH WKH RYHUDOO XQFHUWDLQW\ RI WKH PHWKRG DW D VSHFLILHG YDOXH

��� 6\PEROV

&P PDVV FRQFHQWUDWLRQ RI VXOSKXU GLR[LGH LQ WKH VDPSOH JDV� LQ PLOOLJUDPV SHU FXELF PHWUH �RI JDV�

&OU UHSHDWDELOLW\ FRQILGHQFH LQWHUYDO� LQ PLOOLJUDPV SHU FXELF PHWUH

&O5 UHSURGXFLELOLW\ FRQILGHQFH LQWHUYDO� LQ PLOOLJUDPV SHU FXELF PHWUH

ID HTXLYDOHQW PDVV RI VXOSKXU GLR[LGH RI � PP RI WLWUDWLRQ VROXWLRQ �EDULXP SHUFKORUDWH VWDQGDUG
YROXPHWULF VROXWLRQ� XVHG IRU WLWUDWLRQ LQ 7KRULQ PHWKRG� LQ PLOOLJUDPV SHU PLOOLOLWUH

IY UDWLR RI WKH YROXPH RI WKH SUH�WUHDWHG VDPSOH VROXWLRQ �VDPSOH DEVRUSWLRQ VROXWLRQ SUH�WUHDWHG
EHIRUH DQDO\VH� WR WKH YROXPH RI WKH DOLTXRW WDNHQ IRU WKH WLWUDWLRQ LQ 7KRULQ PHWKRG

/' OLPLW RI GHWHFWLRQ� LQ PLOOLJUDPV SHU OLWUH RI 62�
�

/4 OLPLW RI TXDQWLILFDWLRQ� LQ PLOOLJUDPV SHU OLWUH RI 62�
�

PV ZHLJKW RI WKH VDPSOH VROXWLRQ �DEVRUSWLRQ VROXWLRQ XVHG IRU VDPSOLQJ � ULQVLQJ VROXWLRQ�� LQ JUDPV

3P DEVROXWH SUHVVXUH DW WKH JDV YROXPH PHWHU� LQ NLORSDVFDOV

3VWG VWDQGDUG SUHVVXUH� ����� N3D

3VDW �7P� VDWXUDWLRQ YDSRXU SUHVVXUH RI ZDWHU DW YROXPH JDV PHWHU WHPSHUDWXUH� LQ NLORSDVFDOV

TV PDVV FRQFHQWUDWLRQ RI VXOSKDWH LQ VDPSOH DEVRUSWLRQ VROXWLRQ� LQ PLOOLJUDPV SHU OLWUH �RI VROXWLRQ� 

TFE PDVV FRQFHQWUDWLRQ RI VXOSKDWH LQ FKHPLFDO EODQN VROXWLRQ� LQ PLOOLJUDPV SHU OLWUH �RI VROXWLRQ� 

U UHSHDWDELOLW\� LQ PLOOLJUDPV SHU FXELF PHWUH RU SHUFHQWDJH

5 UHSURGXFLELOLW\� LQ PLOOLJUDPV SHU FXELF PHWUH RU SHUFHQWDJH
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5V SHDN UHVROXWLRQ 6V� YROXPH RI WLWUDWLRQ VROXWLRQ XVHG IRU WLWUDWLRQ RI VDPSOH DEVRUSWLRQ VROXWLRQ� LQ
PLOOLOLWUH

6FE YROXPH RI WLWUDWLRQ VROXWLRQ XVHG IRU WLWUDWLRQ RI FKHPLFDO EODQN VROXWLRQ� LQ PLOOLOLWUH

6U UHSHDWDELOLW\ VWDQGDUG GHYLDWLRQ� LQ PLOOLJUDPV SHU FXELF PHWUH RU SHUFHQWDJH

65 UHSURGXFLELOLW\ VWDQGDUG GHYLDWLRQ� LQ PLOOLJUDPV SHU FXELF PHWUH RU SHUFHQWDJH

6U OLPLW PD[LPXP DOORZDEOH UHSHDWDELOLW\ VWDQGDUG GHYLDWLRQ� LQ PLOOLJUDPV SHU FXELF PHWUH

6V YROXPH RI WLWUDWLRQ VROXWLRQ XVHG IRU WKH WLWUDWLRQ RI WKH DOLTXRW RI WKH SUH�WUHDWHG VDPSOH VROXWLRQ� LQ
PLOOLOLWUHV

W� UHWHQWLRQ WLPH RI WKH ILUVW SHDN� LQ VHFRQGV

W� UHWHQWLRQ WLPH RI WKH VHFRQG SHDN� LQ VHFRQGV

7M WHPSHUDWXUH DW WKH JDV PHWHU� LQ .HOYLQ

7P PHDQ WHPSHUDWXUH DW WKH JDV YROXPH PHWHU LQ .HOYLQ

7VWG VWDQGDUG WHPSHUDWXUH� ��� .

9� UHDGLQJ DW WKH JDV YROXPH PHWHU DW WKH EHJLQQLQJ RI WKH VDPSOLQJ SHULRG LQ FXELF PHWUHV

9� UHDGLQJ DW WKH JDV YROXPH PHWHU DW WKH HQG RI WKH VDPSOLQJ SHULRG LQ FXELF PHWUHV

9P �VWG� GU\ JDV YROXPH PHDVXUHG� FRUUHFWHG WR VWDQGDUG FRQGLWLRQV� LQ FXELF PHWUHV

9V YROXPH RI WKH VDPSOH VROXWLRQ �DEVRUSWLRQ VROXWLRQ XVHG IRU VDPSOLQJ � ULQVLQJ VROXWLRQ�� LQ OLWUHV

Z� SHDN ZLGWK� RQ WKH WLPH D[LV� RI WKH ILUVW SHDN� LQ VHFRQGV

Z� SHDN ZLGWK RQ WKH WLPH D[LV� RI WKH VHFRQG SHDN� LQ VHFRQGV

ε DEVRUSWLRQ HIILFLHQF\ LQ SHUFHQWDJH

σ FRQGXFWLYLW\ LQ PLFUR�VLHPHQV SHU PHWUH

�
��ρ GHQVLW\ RI D OLTXLG DW �� �& FRPSDUHG WR ZDWHU
V DW � �& LQ NLORJUDPPHV SHU OLWUH

χ YROXPH FRQWHQW LQ SHUFHQWDJH

��� $EEUHYLDWLRQV

3( 3RO\HWKHQH

37)( 3RO\WHWUDIOXRURHWKHQH
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� 3ULQFLSOH

��� *HQHUDO

7KLV (XURSHDQ 6WDQGDUG GHVFULEHV WKH 6WDQGDUG 5HIHUHQFH 0HWKRG �650� ZLWK WZR DOWHUQDWLYH DQDO\WLFDO
WHFKQLTXHV IRU GHWHUPLQLQJ VXOSKXU GLR[LGH �62�� FRQWHQW HPLWWLQJ WR DWPRVSKHUH IURP GXFWV DQG VWDFNV� 7KH
VSHFLILF FRPSRQHQWV DQG WKH UHTXLUHPHQWV IRU WKH PHDVXULQJ V\VWHP DUH GHVFULEHG� $ QXPEHU RI SHUIRUPDQFH
FKDUDFWHULVWLFV ZLWK DVVRFLDWHG PLQLPXP SHUIRUPDQFH FULWHULD DUH VSHFLILHG IRU WKH PHDVXULQJ V\VWHP �VHH 7DEOHV �
DQG � LQ ������ 7KHVH SHUIRUPDQFH FKDUDFWHULVWLFV DQG WKH RYHUDOO XQFHUWDLQW\ RI WKH PHWKRG VKDOO PHHW WKH
VSHFLILFDWLRQV JLYHQ LQ WKLV (XURSHDQ 6WDQGDUG�

��� 0HDVXULQJ SULQFLSOH

$ UHSUHVHQWDWLYH VDPSOH RI JDV LV H[WUDFWHG YLD D KHDWHG WHPSHUDWXUH�FRQWUROOHG SUREH� 7KH VDPSOH LV ILOWHUHG DQG
GUDZQ WKURXJK K\GURJHQ SHUR[LGH DEVRUEHU VROXWLRQV IRU D VSHFLILHG WLPH DQG DW D FRQWUROOHG IORZ UDWH� 7KH VXOSKXU
GLR[LGH LQ WKH VDPSOHG JDV LV DEVRUEHG DQG R[LGLVHG WR VXOSKDWH LRQ� 7KH PDVV FRQFHQWUDWLRQ RI VXOSKDWH LQ WKH
DEVRUSWLRQ VROXWLRQV LV VXEVHTXHQWO\ GHWHUPLQHG XVLQJ LRQ FKURPDWRJUDSK\ RU E\ WLWUDWLRQ ZLWK D EDULXP SHUFKORUDWH
VROXWLRQ XVLQJ 7KRULQ DV LQGLFDWRU� 62� LV DOVR DEVRUEHG DQG WUDQVIRUPHG LQ VXOSKDWH LRQ DQG LV WKHUHIRUH DQ
LQWHUIHUHQW� 

7KLV (XURSHDQ 6WDQGDUG KDV EHHQ YDOLGDWHG ZLWK D ��� � +�2� DEVRUSWLRQ VROXWLRQ XS WR � ��� PJ�P� DQG ZLWK D
��� � +�2� DEVRUSWLRQ VROXWLRQ XS WR � ��� PJ�P�� 7\SLFDO FRQFHQWUDWLRQ RI WKH DEVRUSWLRQ VROXWLRQ LV ��� � +�2�� 
+RZHYHU� IRU FRQFHQWUDWLRQV KLJKHU WKDQ � ��� PJ�P� LW LV UHFRPPHQGHG� LQ FDVH RI D EDG HIILFLHQF\ HLWKHU WR
GHFUHDVH WKH IORZ RU WR LQFUHDVH WKH FRQFHQWUDWLRQ�

� 5HDJHQWV

��� *HQHUDO

'XULQJ WKH DQDO\VLV� XVH RQO\ UHDJHQWV RI UHFRJQLVHG DQDO\WLFDO JUDGH� 

1RUPDO� DFFHSWHG ODERUDWRU\ VDIHW\ SUDFWLFHV DQG FOHDQLQJ SURFHGXUHV IRU JODVVZDUH VKRXOG EH IROORZHG GXULQJ
UHDJHQW SUHSDUDWLRQ� 

:$51,1*² 8VH WKH UHDJHQWV LQ DFFRUGDQFH ZLWK WKH DSSURSULDWH KHDOWK DQG VDIHW\ UHJXODWLRQV�

��� +\GURJHQ SHUR[LGH

&RPPHUFLDOO\ DYDLODEOH VROXWLRQ RI +�2�� PDVV FRQWHQW �� �� �
��ρ   ���� NJ�O�

��� :DWHU

+�2� XOWUD SXUH ZDWHU ZLWK FRQGXFWLYLW\ σ < �� µ6 P±�� 

��� $EVRUSWLRQ VROXWLRQ� +�2�

7KH DEVRUSWLRQ VROXWLRQ LV D K\GURJHQ SHUR[LGH VROXWLRQ ����� GLOXWHG WR D PDVV FRQFHQWUDWLRQ RI ��� � +�2� LQ
ZDWHU ������ )RU FRQFHQWUDWLRQV KLJKHU WKDQ � ��� PJ�P� LW LV VXJJHVWHG LQ FDVH RI D EDG HIILFLHQF\� HLWKHU WR
GHFUHDVH WKH IORZ� RU LQFUHDVH WKH FRQFHQWUDWLRQ RI WKH DEVRUSWLRQ VROXWLRQ� 
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)RU WKH SUHSDUDWLRQ RI WKH PDVV FRQFHQWUDWLRQ RI ��� � +�2� LQ ZDWHU� WKRURXJKO\ PL[ DERXW �� PO RI �� � RI +�2�
����� ZLWK ��� PO RI ZDWHU ����� DQG PDNH XS WR � ��� PO ZLWK ZDWHU ������ 6WRUH WKH VROXWLRQ LQ D JODVV RU 3( ERWWOH
LQ D GDUN SODFH DQG IRU QR ORQJHU WKDQ RQH ZHHN�

:$51,1*² 'HFRPSRVLWLRQ RI WKH VROXWLRQ PD\ RFFXU DQG PD\ OHDG WR WKH H[SORVLRQ RI WKH VWRUDJH ERWWOH�
,W LV UHFRPPHQGHG WKDW WKH OLG RI WKLV ERWWOH LV QRW FORVHG WRR WLJKWO\ RU WR XVH D VHFXULW\ FDS� 

127( &OHDQOLQHVV RI WKH JODVVZDUH LV LPSRUWDQW WR DYRLG D SRVVLEOH GHFRPSRVLWLRQ RI K\GURJHQ SHUR[LGH�

��� 5HDJHQWV IRU FKURPDWRJUDSKLF DQDO\VLV

����� (OXHQW VROXWLRQ

7KH FKRLFH RI HOXHQW GHSHQGV RQ WKH PDQXIDFWXUHU
V VHSDUDWRU FROXPQ DQG GHWHFWRU� )RU WKH H[DFW FRPSRVLWLRQ RI
WKH HOXHQW� XVH D YDOLGDWHG VROYHQW IRU WKH PHWKRG DQG�RU UHIHU WR WKH LQVWUXFWLRQV JLYHQ E\ WKH PDQXIDFWXUHU� 

127( )RU DQ LRQ FKURPDWRJUDSK XVLQJ WKH VXSSUHVVRU WHFKQLTXH� D W\SLFDO HOXHQW LV D VROXWLRQ RI ��� [ ����PRO�O 1D+&2�
DQG ��� [ ���� PRO�O 1D�&2�� 

����� 6WDQGDUG VXOSKDWH VWRFN VROXWLRQ� ����[���� PRO�O −�
�62

8VH D FRPPHUFLDOO\ DYDLODEOH VXOSKDWH VWRFN VROXWLRQ RI � ��� PJ�O VXOSKDWH ����� [ ���� PRO�O� ZLWK D PLQLPXP
FRQWHQW RI ���� �� $V DQ DOWHUQDWLYH SUHSDUH WKH VWDQGDUG VROXWLRQ DV IROORZV�

'LVVROYH ����� J RI DQDO\WLFDO JUDGH SRWDVVLXP VXOSKDWH �.�62�� LQ ZDWHU ����� DQG GLOXWH WR D � ��� PO YROXPHWULF

IODVN� � PO RI VWRFN VROXWLRQ FRUUHVSRQGV WR � PJ RI
�
��62 � 

127( &DOLEUDWLRQ VWDQGDUGV DUH SUHSDUHG E\ GLOXWLQJ WKH VWDQGDUG VWRFN VROXWLRQ ZLWK WKH DEVRUSWLRQ VROXWLRQ DV VSHFLILHG
LQ ��������

����� 5HJHQHUDWLRQ VROXWLRQ IRU VXSSUHVVRU

)RU WKH H[DFW FRPSRVLWLRQ RI WKH VXSSUHVVRU UHJHQHUDWLRQ VROXWLRQ� UHIHU WR WKH LQVWUXFWLRQV JLYHQ E\ WKH
PDQXIDFWXUHU RI WKH VXSSUHVVRU� 

127( $Q H[DPSOH LV D VROXWLRQ RI ���� [ ���� PRO�O +�62�� 

��� 5HDJHQW IRU 7KRULQ DQDO\VLV

����� ��SURSDQRO >&+�&+�2+�&+�@

8VH FRPPHUFLDOO\ DYDLODEOH ��SURSDQRO >&+�&+�2+�&+�@ LQ DQDO\WLFDO JUDGH �PLQLPXP FRQWHQW ���� ���

����� %DULXP SHUFKORUDWH� VWDQGDUG YROXPHWULF VROXWLRQ� >%D�&,2���@   ����� PRO�O

8VH D FRPPHUFLDOO\ DYDLODEOH EDULXP SHUFKORUDWH VROXWLRQ ��� � ��SURSDQRO��� � ZDWHU� ZLWK FRQFHQWUDWLRQ RI
����� PRO�O %D�&,2���� RU SUHSDUH WKH VWDQGDUG VROXWLRQ DV IROORZV�

'LVVROYH ��� J RI DQK\GURXV EDULXP SHUFKORUDWH >%D�&,2���@ LQ DERXW ��� PO RI ZDWHU LQ D � ��� PO RQH�PDUN
YROXPHWULF IODVN� 0DNH XS WR WKH PDUN ZLWK ��SURSDQRO ������� DQG PL[ ZHOO� 

7LWUDWH WKH VROXWLRQ DFFXUDWHO\ DJDLQVW D ����� PRO�O VWDQGDUG YROXPHWULF VXOSKXULF DFLG VROXWLRQ� 
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� PO RI H[DFWO\ ����� PRO�O EDULXP SHUFKORUDWH VROXWLRQ LV HTXLYDOHQW WR D PDVV RI VXOSKXU GLR[LGH RI ����� PJ�
�ID  ����� PJ�PO��

����� 3RWDVVLXP K\GUR[LGH� VWDQGDUG YROXPHWULF VROXWLRQ� >.2+@  ��� PRO�O

8VH D FRPPHUFLDOO\ DYDLODEOH VROXWLRQ RI ��� PRO�O .2+ LQ ZDWHU� 

127( 7KLV UHDJHQW LV RQO\ QHFHVVDU\ LI WKH VDPSOLQJ JDV FRQWDLQV KLJK FRQFHQWUDWLRQ RI DFLG FRPSRQHQWV �H�J� 62� >
��� PJ�P� RU +&O > ��� PJ�P� RU 12� > ��� PJ�P���

����� 3HUFKORULF DFLG� VWDQGDUG YROXPHWULF VROXWLRQ� >+&O2�@   ��� PRO�O

3UHSDUH DQ DSSUR[LPDWH � � VROXWLRQ RI SHUFKORULF DFLG E\ PL[LQJ �� PO RI D FRPPHUFLDOO\ DYDLODEOH VROXWLRQ RI
�� � SHUFKORULF DFLG LQ ZDWHU ����� DQG PDNH XS WR � ��� PO ZLWK ZDWHU� 6WRUH WKLV VROXWLRQ LQ D JODVV RU 3( ERWWOH� 

127( 7KLV UHDJHQW LV RQO\ QHFHVVDU\ LI WKH VDPSOLQJ JDV FRQWHQWV KLJK FRQFHQWUDWLRQV RI DONDOL FRPSRQHQWV �H�J�
1+� > �� PJ�P���

����� 7KRULQ� ^��>��DUVRQRSKHQ\O��D]R@���K\GUR[\���� QDSKWKDOHQH�GLVXOIRQLF DFLG GLVRGLXP VDOW` � J�O
VROXWLRQ

7KRULQ LV DOVR NQRZQ DV 7KRURQ RU 7KRURQRO� WKH VRGLXP VDOW RI
������DUVRQRSKHQ\O��D]RO���K\GUR[\���� �QDSKWKDOHQH �GLVXOIRQLF DFLG�

'LVVROYH ��� J RI 7KRULQ LQ ZDWHU ����� LQ D ��� PO RQH�PDUN YROXPHWULF IODVN� 0DNH XS WR WKH PDUN ZLWK ZDWHU DQG
PL[ ZHOO� 

6WRUH WKLV VROXWLRQ LQ D ERWWOH PDGH RI JODVV RU SRO\HWK\OHQH� 

� 6DPSOLQJ HTXLSPHQW

��� *HQHUDO

$ NQRZQ YROXPH RI IOXH JDV LV H[WUDFWHG UHSUHVHQWDWLYHO\ IURP D GXFW RU D FKLPQH\ GXULQJ D FHUWDLQ SHULRG RI WLPH DW
D FRQWUROOHG IORZ UDWH� $ ILOWHU UHPRYHV WKH GXVW LQ WKH VDPSOHG YROXPH� WKHUHDIWHU WKH JDV VWUHDP LV SDVVHG WKURXJK
D VHULHV RI DEVRUEHUV FRQWDLQLQJ DQ DEVRUSWLRQ VROXWLRQ� 

$OO SDUWV RI WKH VDPSOLQJ HTXLSPHQW XSVWUHDP RI WKH ILUVW DEVRUEHU VKDOO QRW UHDFW ZLWK RU DGVRUE 62� �L�H� 
ERURVLOLFDWH JODVV� TXDUW] JODVV� 37)( RU WLWDQLXP DUH VXLWDEOH PDWHULDOV��

,I DQ XQKHDWHG JDV FRQQHFWRU OLQH LV XVHG EHWZHHQ WKH KHDWHG ILOWHU DQG WKH ILUVW DEVRUEHU� LW VKDOO EH WKRURXJKO\
ULQVHG ZLWK IUHVK DEVRUSWLRQ VROXWLRQ DIWHU VDPSOLQJ DQG WKH ULQVLQJ VROXWLRQV VKDOO EH FRPELQHG ZLWK WKH VDPSOH� 

$Q H[DPSOH RI D VXLWDEOH VDPSOLQJ WUDLQ LV VKRZQ LQ )LJXUH $�� LQ $QQH[ $�

��� 6DPSOLQJ SUREH

,Q RUGHU WR DFFHVV WKH UHSUHVHQWDWLYH PHDVXUHPHQW SRLQW�V� RI WKH VDPSOLQJ SODQH� SUREHV RI GLIIHUHQW OHQJWKV DQG
LQQHU GLDPHWHUV PD\ EH XVHG� EXW WKH UHVLGHQFH WLPH RI WKH VDPSOH JDV LQ WKH SUREH VKDOO EH PLQLPLVHG� 

7KH SUREH PD\ EH PDUNHG EHIRUH VDPSOLQJ LQ RUGHU WR GHPRQVWUDWH WKDW WKH UHSUHVHQWDWLYH PHDVXUHPHQW SRLQW�V� LQ
WKH PHDVXUHPHQW SODQH KDV �KDYH� EHHQ UHDFKHG� 

7KH SURFHGXUH GHVFULEHG LQ ����� VKDOO EH XVHG ZKHQ WKH RSHUDWRU VXVSHFWV WKDW WKH IOXH JDV LV LQKRPRJHQHRXV�
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:KHQ GURSOHWV DUH SUHVHQW LQ WKH IOXH JDVHV� WKH\ PD\ FRQWDLQ 62� GLVVROYHG LQ LW� ,Q WKDW FDVH� WKH SUREH LV
HTXLSSHG ZLWK D QR]]OH DQG DQ LVRNLQHWLF VDPSOLQJ VKDOO EH SHUIRUPHG DFFRUGLQJ WR (1 ��������

127( � ,W LV SRVVLEOH WR SHUIRUP WKH VDPSOLQJ RI 62� DQG +&O VLPXOWDQHRXVO\ ZLWK WKH VDPH SUREH ZLWKRXW QR]]OH SURYLGLQJ
QR GURSOHWV DUH SUHVHQW� 

127( � 62� DQG +�2 FDQ EH PHDVXUHG VLPXOWDQHRXVO\ E\ XVLQJ WKH VDPH SUREH ZLWKRXW QR]]OH DQG WKH VDPH VLGH VWUHDP
DEVRUEHUV� SURYLGLQJ QR GURSOHWV DUH SUHVHQW LQ WKH IOXH JDVHV�

7KH VDPSOLQJ SUREH VKDOO EH VXUURXQGHG E\ D KHDWLQJ MDFNHW FDSDEOH RI SURGXFLQJ D FRQWUROOHG WHPSHUDWXUH RI DW
OHDVW ��� �& RU �� �& KLJKHU WKDQ WKH �DFLG� GHZ SRLQW RI JDVHV DQG VKDOO EH SURWHFWHG DQG SRVLWLRQHG XVLQJ DQ
RXWHU WXEH�

��� )LOWHU KRXVLQJ

7KH ILOWHU KRXVLQJ PD\ EH ORFDWHG HLWKHU�

, GLUHFWO\ LQ IURQW RI WKH SUREH EHKLQG WKH HQWU\ QR]]OH �LQ�VWDFN ILOWUDWLRQ�� RU

, GLUHFWO\ EHKLQG WKH SUREH �RXW�VWDFN ILOWUDWLRQ��

,I FRQGHQVDWLRQ LV OLDEOH WR RFFXU LQ WKH VDPSOLQJ SUREH RU LQ WKH ILOWHU KRXVLQJ� WKHQ D KHDWHG RXW�VWDFN ILOWHU KRXVLQJ
VKDOO EH XVHG� )RU RXW�VWDFN ILOWUDWLRQ� WKH ILOWHU KRXVLQJ VKDOO EH KHDWHG DW D FRQWUROOHG WHPSHUDWXUH RI DW OHDVW
��� �& RU �� �& KLJKHU WKDQ WKH �DFLG� GHZ SRLQW RI JDVHV� ,W VKDOO EH FRQQHFWHG WR WKH SUREH ZLWKRXW DQ\ FROG SDWK
EHWZHHQ WKH WZR� 

)LOWHU KRXVLQJV RI GLIIHUHQW GHVLJQV PD\ EH XVHG� EXW WKH UHVLGHQFH WLPH RI WKH VDPSOH JDV VKDOO EH PLQLPLVHG� 

127( � 7KH ILOWHU KRXVLQJ VKDOO KDYH WKH SRVVLELOLW\ WR EH MRLQWHG ZLWK WKH SUREH WKHUHE\ DYRLGLQJ OHDNV� 

127( � $ VWRS YDOYH DIWHU WKH ILOWHU KRXVLQJ FDQ EH XVHIXO WR SUHYHQW EDFN IOXVK RI DEVRUSWLRQ VROXWLRQ LQWR WKH SUREH RU LQWR
WKH ILOWHU ZKHQ VDPSOLQJ LQ IOXH JDVHV XQGHU XQIDYRXUDEOH FRQGLWLRQV �H�J� KLJK GHSUHVVLRQ LQ WKH GXFW��

127( � ,Q VSHFLDO FDVHV ZKHUH WKH VDPSOH JDV WHPSHUDWXUH LV > ��� �&� WKH KHDWLQJ MDFNHW DURXQG WKH VDPSOLQJ SUREH� ILOWHU
KRXVLQJ DQG FRQQHFWRU OLQH PD\ EH VZLWFKHG RII� +RZHYHU WKH WHPSHUDWXUH LQ WKH VDPSOHG JDV MXVW DIWHU WKH ILOWHU KRXVLQJ�
VKRXOG QRW IDOO EHORZ �� �& DERYH WKH �DFLG� GHZ SRLQW WHPSHUDWXUH�

��� 3DUWLFOH ILOWHU

7KH ILOWHU VKDOO KDYH DQ HIILFLHQF\ EHWWHU WKDQ ���� � RQ D WHVW DHURVRO ZLWK D PHDQ SDUWLFOH GLDPHWHU RI ��� µP� DW
WKH PD[LPXP IORZ UDWH DQWLFLSDWHG� �RU ���� � RQ D WHVW DHURVRO RI ��� �P PHDQ GLDPHWHU�� 

*ODVV ILOWHUV FDQQRW EH XVHG EHFDXVH JODVV UHDFWV ZLWK 62�� EXW FHUDPLF� TXDUW] RU 37)( DUH VXLWDEOH PDWHULDOV�

��� 7HPSHUDWXUH FRQWUROOHU

$ WHPSHUDWXUH FRQWUROOHU LV UHTXLUHG IRU WKH ILOWHU KRXVLQJ� ,W VKDOO EH FDSDEOH RI FRQWUROOLQJ WHPSHUDWXUH ZLWK DQ
XQFHUWDLQW\ RI ± ��� . RU EHWWHU� 

��� $EVRUEHUV

����� *HQHUDO

)RU HIILFLHQW DEVRUSWLRQ WZR DEVRUEHUV VKDOO EH SODFHG LQ VHULHV�

127( 'RZQVWUHDP RI WKHVH DEVRUEHUV� DQ H[WUD HPSW\ DEVRUEHU PD\ EH XVHG DV D OLTXLG WUDS DQG DV D SURWHFWLRQ IRU WKH
GRZQVWUHDP HTXLSPHQW�
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6RPH H[DPSOHV RI DEVRUEHUV DUH JLYHQ LQ $QQH[ %�

7KH DEVRUSWLRQ HIILFLHQF\ RI WKH ILUVW DEVRUEHU VKDOO EH EHWWHU WKDQ �� � RU WKH FRQFHQWUDWLRQ RI VXOSKDWH LRQ LQ WKH
VHFRQG DEVRUEHU VKDOO EH OHVV WKDQ WKH GHWHFWLRQ OLPLW� 7KLV HIILFLHQF\ VKDOO EH FKHFNHG SHULRGLFDOO\ DW WKH QRUPDO
IORZ UDWH DFFRUGLQJ WR WKH SURFHGXUH GHVFULEHG LQ ������ ([FHSW ZKHQ WKH DEVRUSWLRQ HIILFLHQF\ VKDOO EH FKHFNHG�
WKH VROXWLRQV IURP WKH WZR DEVRUEHUV FDQ EH FRPELQHG DQG DQDO\VHG WRJHWKHU� 

127( &RROLQJ RI WKH DEVRUEHUV PD\ EH XVHIXO WR DYRLG H[FHVVLYH HYDSRUDWLRQ IURP WKH ILUVW DEVRUSWLRQ ERWWOH�

����� 7HVW RI DEVRUSWLRQ HIILFLHQF\

3ODFH D VXLWDEOH YROXPH RI DEVRUSWLRQ VROXWLRQ LQWR HDFK RI WKH WZR DEVRUEHUV� ZKHUH WKH ILUVW DEVRUEHU LV GHQRWHG �
DQG WKH VHFRQG DEVRUEHU �� $VVHPEOH WKH DSSDUDWXV WR REWDLQ D VDPSOLQJ WUDLQ DV LOOXVWUDWHG LQ )LJXUH $��� 

&DUU\ RXW VDPSOLQJ LQ QRUPDO FRQGLWLRQV� $W WKH HQG RI WKH VDPSOLQJ SHULRG� VZLWFK RII WKH VDPSOLQJ SXPS� UHFRUG
WKH WLPH DQG YROXPH RQ WKH JDV PHWHU� 

5HPRYH WKH DEVRUEHU IURP WKH VDPSOLQJ WUDLQ DQG WUDQVIHU WKH VDPSOH VROXWLRQV IURP DEVRUEHU � DQG � LQWR
WZR VHSDUDWH VDPSOH ERWWOHV� ,I D WUDS LV XVHG EHKLQG WKH DEVRUEHUV WR FROOHFW DQ\ VROXWLRQ FDUU\�RYHU� LWV FRQWHQWV
VKDOO EH FRPELQHG ZLWK WKH VDPSOH RI ERWWOH �� 5LQVH HDFK DEVRUEHU ZLWK WKH DEVRUSWLRQ VROXWLRQ ����� WKRURXJKO\
DQG SDUWLFXODUO\ WKH IULWWHG JODVV GLYLGHUV WR UHFRYHU WKH DEVRUSWLRQ VROXWLRQ WUDSSHG LQ LW DQG DGG WKH ULQVLQJ
VROXWLRQV WR WKH DSSURSULDWH DEVRUEHU VDPSOH� 5LQVH DOO WKH XQKHDWHG SDUWV RI WKH VDPSOLQJ V\VWHP EHWZHHQ WKH
ILOWHU DQG WKH DEVRUEHU � DQG DGG WKH ULQVLQJ WR WKH FRQWHQW RI ERWWOH ��

$QDO\VH VDPSOHV � DQG � DV GHVFULEHG LQ FODXVH � WR GHWHUPLQH WKH VXOSKDWH FRQWHQW� TV� DQG TV�� &DOFXODWH WKH
DEVRUSWLRQ HIILFLHQF\ ε RI DEVRUEHU � DV IROORZV�

$EVRUSWLRQ HIILFLHQF\ RI DEVRUEHU � LQ � LV ε  TV� [ ��� � �TV� � TV���

��� 6DPSOLQJ SXPS

/HDN�IUHH SXPS FDSDEOH RI VDPSOLQJ JDV DW D VHW IORZ�UDWH� 

$ VDPSOLQJ IORZ UDWH EHWZHHQ ���� P��K WR DERXW ��� P��K DOORZV WR UHDFK D JRRG DEVRUSWLRQ ZLWK D ORZ SUHVVXUH
RI ��� N3D WR ��� N3D� 

127( � $ VPDOO VXUJH WDQN PD\ EH XVHG EHWZHHQ WKH SXPS DQG WKH URWDPHWHU WR HOLPLQDWH WKH SXOVDWLRQ HIIHFW RI WKH
GLDSKUDJP SXPS RQ WKH URWDPHWHU�

127( � $ URWDPHWHU �RSWLRQDO� IDFLOLWDWHV WKH DGMXVWPHQW RI WKH QRPLQDO VDPSOLQJ IORZ�UDWH�

127( � $ UHJXODWLQJ YDOYH �RSWLRQDO� LV XVHIXO IRU DGMXVWLQJ WKH VDPSOH JDV IORZ�UDWH�

��� *DV YROXPH PHWHU

$Q\ GU\ RU ZHW JDV YROXPH PHWHU PD\ EH XVHG SURYLGLQJ WKH YROXPH LV PHDVXUHG ZLWK D UHODWLYH XQFHUWDLQW\ QRW
H[FHHGLQJ ± � � DW DFWXDO FRQGLWLRQV�

7KH JDV YROXPH�PHWHU VKDOO EH HTXLSSHG ZLWK D WHPSHUDWXUH PHDVXULQJ GHYLFH �XQFHUWDLQW\ RI FDOLEUDWLRQ OHVV WKDQ
± ��� .�� 7KH DEVROXWH SUHVVXUH DW WKH JDV YROXPH PHWHU �XQFHUWDLQW\ RI FDOLEUDWLRQ OHVV WKDQ ± ����� FDQ EH
GHWHUPLQHG IURP WKH UHODWLYH SUHVVXUH DQG WKH DPELHQW SUHVVXUH� 
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:KHQ XVLQJ D GU\ JDV YROXPH PHWHU� D FRQGHQVHU DQG�RU D JDV GU\LQJ V\VWHP VKDOO EH XVHG ZKLFK FDQ OHDG WR D
UHVLGXDO ZDWHU YDSRXU FRQWHQW RI OHVV WKDQ �� J�P� �HTXLYDOHQW WR D GHZ SRLQW RI ���� �& RU D YROXPH FRQWHQW
χ�+�2�   ���� ���

127( )RU H[DPSOH D JODVV FDUWULGJH RU DEVRUSWLRQ ERWWOH SDFNHG ZLWK VLOLFD JHO �� PP WR � PP SDUWLFOH VL]H�� ZKLFK KDV
EHHQ SUHYLRXVO\ GULHG DW OHDVW DW ��� �& IRU DW OHDVW � K� 

:KHQ XVLQJ D ZHW JDV YROXPH PHWHU� D FRUUHFWLRQ VKDOO EH DSSOLHG IRU ZDWHU YDSRXU� WR REWDLQ D GU\ JDV VDPSOHG
YROXPH� 

� 6DPSOLQJ SURFHGXUH

��� *HQHUDO UHTXLUHPHQWV

7KH VDPSOH DQG WKH SRLQW RI PHDVXUHPHQW VKDOO EH UHSUHVHQWDWLYH RI WKH HPLVVLRQ RI WKH SURFHVV�

7KH IROORZLQJ SRLQWV VKRXOG EH FRQVLGHUHG ZKHQ VDPSOLQJ�

, QDWXUH RI WKH SODQW SURFHVV H�J� VWHDG\ VWDWH RU GLVFRQWLQXRXV� ,I SRVVLEOH WKH VDPSOLQJ DQG PHDVXULQJ
SURJUDPPH VKRXOG EH FDUULHG RXW XQGHU VWHDG\ RSHUDWLQJ FRQGLWLRQV DW WKH SODQW�

, H[SHFWHG FRQFHQWUDWLRQ WR EH PHDVXUHG DQG DQ\ UHTXLUHG DYHUDJLQJ SHULRG� ERWK RI ZKLFK FDQ LQIOXHQFH WKH
PHDVXULQJ DQG VDPSOLQJ WLPH� 

7KH PLQLPXP VDPSOLQJ SHULRG LV �� PLQ� :KHQ WKH H[SHFWHG PDVV FRQFHQWUDWLRQ RI 62� LV ORZ� WKH VDPSOLQJ
SHULRG RU WKH VDPSOLQJ YROXPH PD\ EH H[WHQGHG� 

��� 3UHSDUDWLRQ DQG LQVWDOODWLRQ RI HTXLSPHQW

����� 6DPSOLQJ ORFDWLRQ

7KH VDPSOLQJ ORFDWLRQ FKRVHQ IRU WKH PHDVXUHPHQW GHYLFHV DQG VDPSOLQJV VKDOO EH RI VXIILFLHQW VL]H� HDVLO\
SDVVDEOH DQG PDGH LQ VXFK D ZD\ WKDW DQ HPLVVLRQ PHDVXUHPHQW UHSUHVHQWDWLYH IRU WKH PHDVXUHPHQW WDVN DQG
WHFKQLFDOO\ SHUIHFW LV SRVVLEOH� ,Q DGGLWLRQ� WKH VDPSOLQJ ORFDWLRQ VKDOO EH FKRVHQ ZLWK UHJDUG WR VDIHW\ RI WKH
SHUVRQQHO� DFFHVVLELOLW\ DQG DYDLODELOLW\ RI HOHFWULFDO SRZHU� 

����� 6DPSOLQJ SRLQW�V� 

,W LV QHFHVVDU\ WR HQVXUH WKDW WKH JDV FRQFHQWUDWLRQV PHDVXUHG DUH UHSUHVHQWDWLYH RI WKH DYHUDJH FRQGLWLRQV LQVLGH
WKH ZDVWH JDV GXFW� ,Q PRVW FDVHV� D VLQJOH VDPSOLQJ SRLQW VLWXDWHG LQ WKH PLGGOH RI WKH GXFW VKDOO EH VHOHFWHG� )RU
ODUJHU GXFWV� WKLV SRLQW FDQ EH VLWXDWHG FORVHU WR WKH VDPSOLQJ SRUW EXW QRW WRR FORVH WR DYRLG DQ\ GLVWXUEDQFH RI WKH
IORZ RU FRQFHQWUDWLRQ GXH WR LQIOXHQFHV IURP WKH VDPSOLQJ SRUW�

+RZHYHU� ZKHQ QRQ�KRPRJHQHLW\ RI WKH IOXH JDV LV VXVSHFWHG� LW VKDOO EH GHPRQVWUDWHG LI WKH IOXH JDV LV
KRPRJHQHRXV RU QRW� 7KH KRPRJHQHLW\ FDQ EH GHPRQVWUDWHG ZLWK D FRQWLQXRXV PHDVXUHPHQW RI 2� RU &2� XVLQJ D
IL[HG DQG D PRYLQJ SUREH� 6DPSOLQJ LQ QRQ�KRPRJHQHRXV IOXH JDVHV UHTXLUHV IROORZLQJ UHOHYDQW VWDQGDUGV RU
WHFKQLFDO VSHFLILFDWLRQV SURSRVHG E\ &(1 7& ����

:KHQ GURSOHWV DUH SUHVHQW LQ WKH IOXH JDVHV� WKHQ WKH SUREH LV HTXLSSHG ZLWK D QR]]OH DQG DQ LVRNLQHWLF VDPSOLQJ
VKDOO EH SHUIRUPHG DW WKH GLIIHUHQW SRLQWV UHTXLUHG E\ (1 �������� 
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