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

� %6, �� -XQH ����

,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 (+����� $PELHQW $WPRVSKHUHV� 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 WKH 
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 ��� DQ LQVLGH EDFN FRYHU 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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)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\ 1RYHPEHU ����� DQG FRQIOLFWLQJ QDWLRQDO VWDQGDUGV
VKDOO EH ZLWKGUDZQ DW WKH ODWHVW E\ 1RYHPEHU �����

7KLV GRFXPHQW 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
��������(& DQG (8 'LUHFWLYH ����� (&� 

$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 SDUW RI (1 ����� LV LQ DFFRUGDQFH ZLWK WKH JHQHULF PHWKRGRORJ\ VHOHFWHG DV WKH EDVLV RI WKH
(XURSHDQ 8QLRQ 5HIHUHQFH 0HWKRG IRU WKH GHWHUPLQDWLRQ RI EHQ]HQH LQ DPELHQW DLU >�@ IRU WKH SXUSRVH
RI FRPSDULVRQ RI PHDVXUHPHQW UHVXOWV ZLWK OLPLW YDOXHV ZLWK D RQH�\HDU UHIHUHQFH SHULRG� 

7KH VWDQGDUG GHVFULEHV JXLGHOLQHV IRU PHDVXUHPHQWV ZLWK� DQG W\SH DSSURYDO RI� DXWRPDWHG JDV
FKURPDWRJUDSKV� 7KH XVH RI DXWRPDWHG LQVWUXPHQWV JLYHV WKLV SDUW D GLIIHUHQW VWUXFWXUH FRPSDUHG WR
WKH RWKHU SDUWV LQFOXGLQJ WKH SURFHGXUH IRU VHOHFWLQJ DQ DSSURSULDWH DXWRPDWHG JDV FKURPDWRJUDSK E\
PHDQV RI W\SH DSSURYDO WHVWV�

5HTXLUHPHQWV IRU XVH LQ WKH ILHOG DUH DOVR GHVFULEHG� 

7KH VWDQGDUG LV DSSOLFDEOH WR PHDVXUHPHQWV RI DLUERUQH EHQ]HQH YDSRXU LQ WKH FRQFHQWUDWLRQ UDQJH
IURP � �J�P� WR �� �J�P� �6WDQGDUGLVHG WR ����� N3D DQG ��� .�� 7KLV FRQFHQWUDWLRQ UDQJH UHSUHVHQWV
WKH FHUWLILFDWLRQ UDQJH IRU EHQ]HQH LQ WKH W\SH DSSURYDO WHVW� 

� 1RUPDWLYH UHIHUHQFHV

7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV GRFXPHQW� )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 XQFHUWDLQW\ LQ PHDVXUHPHQW

(1 ,62 ������ $LU TXDOLW\ � (YDOXDWLRQ RI WKH VXLWDELOLW\ RI D PHDVXUHPHQW SURFHGXUH E\ FRPSDULVRQ
ZLWK D UHTXLUHG PHDVXUHPHQW XQFHUWDLQW\ �,62 �����������

(1 ,62�,(& ����� *HQHUDO UHTXLUHPHQWV IRU WKH FRPSHWHQFH RI WHVWLQJ DQG FDOLEUDWLRQ ODERUDWRULHV
�,62�,(& ����������� 

,62 ������������ $FFXUDF\ �WUXHQHVV DQG SUHFLVLRQ� RI PHDVXUHPHQW PHWKRGV DQG UHVXOWV � 3DUW ��
%DVLF PHWKRG IRU WKH GHWHUPLQDWLRQ RI UHSHDWDELOLW\ DQG UHSURGXFLELOLW\ RI D VWDQGDUG PHDVXUHPHQW
PHWKRG

,62 ������������ $FFXUDF\ �WUXHQHVV DQG SUHFLVLRQ� RI PHDVXUHPHQW PHWKRGV DQG UHVXOWV � 3DUW ��
,QWHUPHGLDWH PHDVXUHV RI WKH SUHFLVLRQ RI D VWDQGDUG PHDVXUHPHQW PHWKRG

,62 ����� ���� *DV DQDO\VLV ± 3UHSDUDWLRQ RI FDOLEUDWLRQ JDV PL[WXUHV � *UDYLPHWULF PHWKRG

,62 ���� *DV DQDO\VLV ± 'HWHUPLQDWLRQ RI WKH FRPSRVLWLRQ RI FDOLEUDWLRQ JDV PL[WXUHV ± &RPSDULVRQ
PHWKRGV

,62 ���� *DV DQDO\VLV � 3UHSDUDWLRQ RI FDOLEUDWLRQ JDV PL[WXUHV � 6WDWLF YROXPHWULF PHWKRG

,62 ���� �DOO SDUWV� *DV DQDO\VLV � 3UHSDUDWLRQ RI FDOLEUDWLRQ JDV PL[WXUHV � '\QDPLF YROXPHWULF
PHWKRGV

� 7HUPV DQG GHILQLWLRQV

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

���
$PELHQW DLU
RXWGRRU DLU LQ WKH WURSRVSKHUH
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���
$PELHQW WHPSHUDWXUH
WHPSHUDWXUH DW WKH VDPSOH LQOHW RXWVLGH WKH PRQLWRULQJ VWDWLRQ

���
$YDLODELOLW\ RI WKH DQDO\VHU
IUDFWLRQ RI WKH WRWDO WLPH SHULRG IRU ZKLFK YDOLG PHDVXULQJ GDWD RI WKH DPELHQW DLU FRQFHQWUDWLRQ LV
DYDLODEOH

���
&DOLEUDWLRQ
FRPSDULVRQ RI WKH DQDO\VHU UHVSRQVH WR D NQRZQ JDV FRQFHQWUDWLRQ ZLWK D NQRZQ XQFHUWDLQW\

���
&DUU\�RYHU �PHPRU\ HIIHFW� 
LQIOXHQFH RI WKH SUHYLRXV PHDVXUHPHQW GXH WR WKH UHWHQWLRQ RI EHQ]HQH ZLWKLQ WKH LQVWUXPHQW

���
&HUWLILFDWLRQ UDQJH
FRQFHQWUDWLRQ UDQJH IRU ZKLFK WKH DQDO\VHU LV W\SH DSSURYHG

���
&RPELQHG VWDQGDUG XQFHUWDLQW\
FDOFXODWLRQ UHVXOW RI FRPELQLQJ WKH VWDQGDUG XQFHUWDLQWLHV FDOFXODWHG IURP DOO SHUIRUPDQFH
FKDUDFWHULVWLFV VSHFLILHG LQ WKLV VWDQGDUG DFFRUGLQJ WR WKH SUHVFULEHG SURFHGXUH JLYHQ LQ WKLV VWDQGDUG

���
'HVLJQDWHG ERG\
ERG\ �ZKLFK FDQ EH D ODERUDWRU\� ZKLFK KDV EHHQ GHVLJQDWHG IRU D VSHFLILF WDVN �W\SH DSSURYDO WHVWV
DQG�RU 4$�4& DFWLYLWLHV LQ WKH ILHOG� E\ D FRPSHWHQW DXWKRULW\ LQ WKH 0HPEHU 6WDWHV

127( ,W LV UHFRPPHQGHG WKDW WKH GHVLJQDWHG ERG\ LV DFFUHGLWHG IRU WKH VSHFLILF WDVN DFFRUGLQJ WR (1
,62�,(& �����

���
'HWHFWLRQ OLPLW
ORZHVW FRQFHQWUDWLRQ OHYHO LQ DPELHQW DLU IRU ZKLFK WKH LQVWUXPHQW GRHV QRW JLYH D ]HUR UHVSRQVH

����
([SDQGHG XQFHUWDLQW\
IRU WKH SXUSRVHV RI WKLV VWDQGDUG� WKH FRPELQHG XQFHUWDLQW\ RI WKH PHDVXUHPHQW PXOWLSOLHG E\ D IDFWRU
RI � DQG VR H[SUHVVHG ZLWK D OHYHO RI FRQILGHQFH RI �� � 

����
,QGHSHQGHQW PHDVXUHPHQW
LQGLYLGXDO PHDVXUHPHQW WKDW LV QRW LQIOXHQFHG E\ D SUHYLRXV LQGLYLGXDO PHDVXUHPHQW

����
,QGLYLGXDO PHDVXUHPHQW
PHDVXUHPHQW DYHUDJHG RYHU D WLPH SHULRG HTXDO WR WKH VDPSOLQJ WLPH

����
,QIOXHQFH TXDQWLW\
TXDQWLW\ WKDW DIIHFWV WKH UHVXOW RI D PHDVXUHPHQW

����
,QWHUIHUHQFH
UHVSRQVH RI WKH DQDO\VHU WR LQWHUIHUHQWV
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����
,QWHUIHUHQW
VLQJOH JDVHRXV FRPSRQHQW LQ WKH VDPSOHG DLU� RWKHU WKDQ EHQ]HQH� WKDW DIIHFWV WKH RXWSXW VLJQDO RI WKH
DQDO\VHU

����
,QWHUQDWLRQDO �PHDVXUHPHQW� VWDQGDUG
VWDQGDUG UHFRJQLVHG E\ DQ LQWHUQDWLRQDO DJUHHPHQW WR VHUYH LQWHUQDWLRQDOO\ DV WKH EDVLV IRU DVVLJQLQJ
YDOXHV WR RWKHU VWDQGDUGV RI WKH TXDQWLW\ FRQFHUQHG

����
/DFN RI ILW
GHYLDWLRQ RI WKH DYHUDJH RI D VHULHV RI PHDVXUHPHQWV DW WKH VDPH FRQFHQWUDWLRQ IURP WKH OLQHDU
UHJUHVVLRQ OLQH

����
/LPLW YDOXH
FRQFHQWUDWLRQ OHYHO IL[HG RQ WKH EDVLV RI VFLHQWLILF NQRZOHGJH� ZLWK WKH DLP RI DYRLGLQJ� SUHYHQWLQJ RU
UHGXFLQJ KDUPIXO HIIHFWV RQ KXPDQ KHDOWK� DV VWDWHG LQ WKH (8 OHJLVODWLRQ

����
/LQHDULW\
DELOLW\ RI D VHULHV RI GDWD WR EH PRGHOOHG E\ D OLQHDU UHJUHVVLRQ OLQH

����
/RQJ WHUP GULIW
FKDQJH LQ ]HUR RU VSDQ UHDGLQJV RYHU WKH SHULRG RI XQDWWHQGHG RSHUDWLRQ

����
0HDVXUDQG
SDUWLFXODU TXDQWLW\ VXEMHFW WR PHDVXUHPHQW� )RU WKH SXUSRVH RI WKLV (1�VWDQGDUG LW LV EHQ]HQH LQ DLU

����
0RQLWRULQJ VWDWLRQ
HQFORVXUH ORFDWHG LQ WKH ILHOG LQ ZKLFK DQ DXWRPDWHG EHQ]HQH�DQDO\VHU KDV EHHQ LQVWDOOHG LQ VXFK D
ZD\ WKDW LWV SHUIRUPDQFH DQG RSHUDWLRQ FRPSOLHV ZLWK WKH SUHVFULEHG UHTXLUHPHQWV

����
2SHUDWLRQDO UDQJH
FRQFHQWUDWLRQ UDQJH IRU ZKLFK WKH DQDO\]HU LV FDOLEUDWHG� ,W VKDOO QRW H[FHHG WKH FHUWLILFDWLRQ UDQJH

����
3DUDOOHO PHDVXUHPHQW
WZR PHDVXUHPHQWV IURP GLIIHUHQW DQDO\VHUV� VDPSOLQJ IURP RQH DQG WKH VDPH VDPSOLQJ PDQLIROG
VWDUWLQJ DW WKH VDPH WLPH DQG HQGLQJ DW WKH VDPH WLPH

����
3HUIRUPDQFH FKDUDFWHULVWLF
RQH RI WKH SDUDPHWHUV DVVLJQHG WR HTXLSPHQW LQ RUGHU WR GHILQH LWV SHUIRUPDQFH� H�J� OLQHDULW\

����
3HUIRUPDQFH FULWHULRQ
OLPLWLQJ TXDQWLWDWLYH QXPHULFDO YDOXH DVVLJQHG WR D SHUIRUPDQFH FKDUDFWHULVWLF� WR ZKLFK FRQIRUPDQFH LV
WHVWHG

����
5HSHDWDELOLW\ �RI UHVXOWV RI PHDVXUHPHQW�
FORVHQHVV RI WKH DJUHHPHQW EHWZHHQ WKH UHVXOWV RI VXFFHVVLYH PHDVXUHPHQWV RI WKH VDPH PHDVXUDQG
FDUULHG RXW XQGHU WKH VDPH FRQGLWLRQV RI PHDVXUHPHQW >�@
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127( � 7KHVH FRQGLWLRQV DUH FDOOHG ODERUDWRU\ UHSHDWDELOLW\ FRQGLWLRQV DQG LQFOXGH�
� WKH VDPH PHDVXUHPHQW SURFHGXUH�
� WKH VDPH DQDO\VHU� XVHG XQGHU WKH VDPH FRQGLWLRQV�
� DW WKH VDPH ORFDWLRQ�
� UHSHWLWLRQ RYHU D VKRUW SHULRG RI WLPH�
� WKH VDPH REVHUYHU� 

127( � ,Q WKLV (1�VWDQGDUG WKH UHSHDWDELOLW\ LV H[SUHVVHG DV D YDOXH ZLWK D OHYHO RI FRQILGHQFH RI �� �� 

����
5HVSRQVH WLPH
WLPH LQWHUYDO EHWZHHQ WKH LQVWDQW ZKHQ D VWLPXOXV LV VXEMHFWHG WR D VSHFLILHG DEUXSW FKDQJH DQG WKH
LQVWDQW ZKHQ WKH UHVSRQVH UHDFKHV DQG UHPDLQV ZLWKLQ VSHFLILHG OLPLWV DURXQG LWV ILQDO VWHDG\ YDOXH� 

127( )RU WKH DQDO\]HUV GHVFULEHG LQ WKLV 6WDQGDUG� WKDW SHUIRUP PHDVXUHPHQWV LQWHJUDWHG RYHU D FHUWDLQ
WLPH SHULRG� WKH UHVSRQVH WLPH LV DW OHDVW RQH PHDVXUHPHQW F\FOH�

����
5HSURGXFLELOLW\ XQGHU ILHOG FRQGLWLRQV
FORVHQHVV RI WKH DJUHHPHQW EHWZHHQ WKH UHVXOWV RI SDUDOOHO PHDVXUHPHQWV ZLWK WZR DQDO\VHUV LQ
DPELHQW DLU FDUULHG RXW XQGHU WKH VDPH FRQGLWLRQV RI PHDVXUHPHQW

127( � 7KHVH FRQGLWLRQV DUH FDOOHG ILHOG UHSURGXFLELOLW\ FRQGLWLRQV DQG LQFOXGH�
� WKH VDPH PHDVXUHPHQW SURFHGXUH�
� WZR LGHQWLFDO DQDO\VHUV� XVHG XQGHU WKH VDPH FRQGLWLRQV�
� DW WKH VDPH PRQLWRULQJ VWDWLRQ�
� WKH SHULRG RI XQDWWHQGHG RSHUDWLRQ� 

127( � ,Q WKLV (1�VWDQGDUG WKH UHSURGXFLELOLW\ XQGHU ILHOG FRQGLWLRQV LV H[SUHVVHG DV D YDOXH ZLWK D OHYHO RI
FRQILGHQFH RI �� �

����
6DPSOHG DLU
DPELHQW DLU WKDW KDV EHHQ VDPSOHG WKURXJK WKH VDPSOLQJ LQOHW DQG VDPSOLQJ V\VWHP

����
6DPSOLQJ LQOHW
HQWUDQFH WR WKH VDPSOLQJ V\VWHP ZKHUH WKH DPELHQW DLU LV FROOHFWHG IURP WKH DWPRVSKHUH

����
6KRUW WHUP GULIW
FKDQJH LQ ]HUR RU VSDQ PHDVXUHPHQW UHVXOWV RYHU D �� KRXU SHULRG

����
6RUEHQW
PDWHULDOV WKDW FDQ FROOHFW EHQ]HQH IURP VDPSOH DLU ZLWK QHDU ��� � HIILFLHQF\ DQG UHOHDVH LW DJDLQ E\
KHDWLQJ LQ D IORZ RI D FDUULHU JDV H�J� QLWURJHQ� KHOLXP RU K\GURJHQ

����
6WDQGDUG XQFHUWDLQW\
XQFHUWDLQW\ RI WKH UHVXOW RI D PHDVXUHPHQW H[SUHVVHG DV D VWDQGDUG GHYLDWLRQ >(19 ����������@

����
7HPSHUDWXUH RI VXUURXQGLQJ DLU
WHPSHUDWXUH RI WKH DLU GLUHFWO\ VXUURXQGLQJ WKH DQDO\VHU� LH WKH WHPSHUDWXUH LQVLGH WKH PRQLWRULQJ
VWDWLRQ RU ODERUDWRU\

����
7UDQVIHU VWDQGDUG
ZRUNLQJ VWDQGDUG WKDW LV URXWLQHO\ XVHG WR FDOLEUDWH RU FKHFN PHDVXULQJ LQVWUXPHQWV DQG LV WUDFHDEOH WR
DQ LQWHUQDWLRQDO VWDQGDUG DQG FDQ EH PRYHG �WUDQVIHUUHG� IURP SODFH WR SODFH
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7\SH DSSURYDO
GHFLVLRQ WDNHQ E\ D GHVLJQDWHG ODERUDWRU\ WKDW WKH SDWWHUQ RI DQ DQDO\VHU FRQIRUPV WR WKH UHTXLUHPHQWV
DV ODLG GRZQ LQ WKLV (1�VWDQGDUG �FRPSDUDEOH WR WKH �SDWWHUQ DSSURYDO� DV GHVFULEHG E\ WKH 2,0/ >�@� 

����
7\SH DSSURYDO WHVW
H[DPLQDWLRQ RI WZR RU PRUH DQDO\VHUV RI WKH VDPH SDWWHUQ ZKLFK DUH VXEPLWWHG E\ D PDQXIDFWXUHU WR D
GHVLJQDWHG ERG\� WKLV H[DPLQDWLRQ LQFOXGHV WKH WHVW QHFHVVDU\ IRU DSSURYDO RI WKH SDWWHUQ �FRPSDUDEOH
WR �SDWWHUQ HYDOXDWLRQ� DV GHVFULEHG E\ WKH 2,0/ >�@� 

����
8QFHUWDLQW\
SDUDPHWHU DVVRFLDWHG ZLWK WKH UHVXOW RI D PHDVXUHPHQW WKDW FKDUDFWHULVHV WKH GLVSHUVLRQ RI WKH YDOXHV
WKDW FRXOG UHDVRQDEO\ EH DWWULEXWHG WR WKH PHDVXUDQG

� 6\PEROV DQG DEEUHYLDWHG WHUPV

$ LQWHUFHSW RI WKH FDOLEUDWLRQ IXQFWLRQ

D$ DYDLODELOLW\ RI WKH DQDO\VHU

% VORSH RI WKH FDOLEUDWLRQ IXQFWLRQ

EM VHQVLWLYLW\ FRHIILFLHQW RI F IRU LQIOXHQFH TXDQWLW\ [M DW & = FWHVW

F PHDVXUHG YDOXH RI WKH PHDVXUDQG

FWHVW YDOXH RI WKH PHDVXUDQG DW ZKLFK WKH UHTXLUHG PHDVXUHPHQW XQFHUWDLQW\ LV JLYHQ

F DYHUDJH YDOXH RI LQGLYLGXDO PHDVXUHPHQWV RI WKH PHDVXUDQG

G GULIW RI PHDVXUHG YDOXH RQ LQSXW TXDQWLW\ <L DW & = FWHVW

(VV FROOHFWLRQ HIILFLHQF\ RI VDPSOH V\VWHP

L LQGH[ RI LQSXW TXDQWLWLHV <

M LQGH[ RI LQIOXHQFH TXDQWLWLHV ;

N FRYHUDJH IDFWRU

Q WRWDO QXPEHU RI LQSXW TXDQWLWLHV� ODVW QXPEHU

P WRWDO QXPEHU RI LQIOXHQFH TXDQWLWLHV

S LQGH[ RI WKH SHUIRUPDQFH FKDUDFWHULVWLF

SPD[ PD[LPXP QXPEHU RI SHUIRUPDQFH FKDUDFWHULVWLFV FRQVLGHUHG

U 5HSHDWDELOLW\

V�[M� VWDQGDUG GHYLDWLRQ RI [M DW & = FWHVW

W���� �� SHUFHQWLOH RI WKH W�GLVWULEXWLRQ

8F FRPELQHG H[SDQGHG XQFHUWDLQW\ RI F DW & = FWHVW H[SUHVVHG DV D �� � FRQILGHQFH LQWHUYDO
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XF FRPELQHG VWDQGDUG XQFHUWDLQW\ RI F DW & = FWHVW

XU SDUWLDO VWDQGDUG XQFHUWDLQW\ RI F GXH WR UHSHDWDELOLW\ RI LQSXW TXDQWLW\ <L DW \L
FRUUHVSRQGLQJ WR & = FWHVW

X5 SDUWLDO VWDQGDUG XQFHUWDLQW\ RI F GXH WR UHSURGXFLELOLW\ RI LQSXW TXDQWLW\ <L DW \L
FRUUHVSRQGLQJ WR & = FWHVW

X VWDQGDUG XQFHUWDLQW\ RI LQSXW TXDQWLW\ <L

[M MWK LQIOXHQFH TXDQWLW\

;O ODFN RI ILW

\L LQGLYLGXDO PHDVXUDQG

< FDUU\ RYHU RU PHPRU\ HIIHFW RI PHDVXUDQG

� 3ULQFLSOHV

$ PHDVXUHG YROXPH RI VDPSOH DLU LV GUDZQ RU IRUFHG WKURXJK D VRUEHQW WXEH� 3URYLGHG VXLWDEOH
VRUEHQWV DUH FKRVHQ� EHQ]HQH LV UHWDLQHG E\ WKH VRUEHQW WXEH DQG WKXV LV UHPRYHG IURP WKH IORZLQJ DLU
VWUHDP� 7KH FROOHFWHG EHQ]HQH �RQ HDFK WXEH� LV GHVRUEHG E\ KHDW DQG LV WUDQVIHUUHG E\ LQHUW FDUULHU
JDV LQWR D JDV FKURPDWRJUDSK HTXLSSHG ZLWK D FDSLOODU\ FROXPQ DQG D IODPH LRQLVDWLRQ GHWHFWRU RU
RWKHU VXLWDEOH GHWHFWRU� ZKHUH LW LV DQDO\VHG� 3ULRU WR HQWHULQJ WKH FROXPQ WKH VDPSOH LV FRQFHQWUDWHG
HLWKHU RQ D FU\R WUDS� ZKLFK LV KHDWHG WR UHOHDVH WKH VDPSOH LQWR WKH FROXPQ� RU RQ D SUH�FROXPQ�
ZKHUH KLJKHU ERLOLQJ K\GURFDUERQV DUH UHPRYHG IURP WKH SUH�FROXPQ E\ EDFN IOXVK�

7ZR JHQHUDO W\SHV RI LQVWUXPHQWV DUH XVHG� 2QH LV HTXLSSHG ZLWK D VLQJOH VDPSOLQJ WUDS DQG WKH RWKHU
LV HTXLSSHG ZLWK WZR RU PRUH WUDSV� 7KH VLQJOH WUDS LQVWUXPHQW VDPSOHV IRU RQO\ SDUW RI WKH WLPH LQ
HDFK F\FOH ZKHUHDV WKH PXOWLWUDS LQVWUXPHQW VDPSOHV FRQWLQXRXVO\ DV LOOXVWUDWHG LQ )LJXUHV � DQG �
UHVSHFWLYHO\� 7\SLFDO F\FOLQJ WLPHV DUH EHWZHHQ �� PLQXWHV DQG � KRXU�

)LJXUH � VDPSOLQJ E\ VLQJOH WUDS
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)LJXUH � VDPSOLQJ E\ PXOWLWUDS

� 5HDJHQWV DQG PDWHULDOV

��� 0HDVXUHPHQW VWDQGDUGV RI %HQ]HQH

6WDQGDUG DWPRVSKHUHV RI NQRZQ FRQFHQWUDWLRQV RI EHQ]HQH VKDOO EH SUHSDUHG E\ UHFRJQLVHG
SURFHGXUHV DV GHVFULEHG LQ ,62 ����� ,62 ���� DQG ,62 ����� ,I WKH SURFHGXUH LV QRW DSSOLHG XQGHU
FRQGLWLRQV WKDW ZLOO DOORZ WKH HVWDEOLVKPHQW RI IXOO WUDFHDELOLW\ RI WKH JHQHUDWHG FRQFHQWUDWLRQV WR
VWDQGDUGV RI PDVV RU YROXPH� RU LI WKH FKHPLFDO LQHUWQHVV RI WKH JHQHUDWLRQ V\VWHP FDQQRW EH
JXDUDQWHHG� WKH FRQFHQWUDWLRQV QHHG WR EH FRQILUPHG XVLQJ DQ LQGHSHQGHQW SURFHGXUH RU D UHIHUHQFH
JDV WUDFHDEOH WR QDWLRQDO VWDQGDUG� 

7KH FRQFHQWUDWLRQV RI PHDVXUHPHQW VWDQGDUG DWPRVSKHUHV VKDOO KDYH DQ H[SDQGHG XQFHUWDLQW\ RI
OHVV WKDQ ���

$Q LQWHUQDWLRQDOO\ DFFHSWHG FHUWLILHG PDWUL[ UHIHUHQFH PDWHULDO PD\ DOVR EH XVHG� 

��� 7UDQVIHU VWDQGDUG�VSDQ JDV

$ WUDQVIHU VWDQGDUG LV QHHGHG IRU TXDOLW\ FRQWURO WR FKHFN WKH UHJXODU IXQFWLRQ RI WKH DQDO\VHU DQG WR
DOORZ FRUUHFWLRQ RI GULIW� 7KH FRQFHQWUDWLRQ QHHGV WR EH NQRZQ EXW WUDFHDELOLW\ FDQ EH REWDLQHG IURP WKH
VWDQGDUG DWPRVSKHUHV RI ���� 7KH EHQ]HQH FRQFHQWUDWLRQ VKRXOG EH EHWZHHQ ��� DQG ��� RI WKH
FHUWLILFDWLRQ UDQJH� 7UDQVIHU VWDQGDUGV KDYH WR EH VWDEOH GXULQJ WKH SHULRG RI XVDJH� 

7KH FRQFHQWUDWLRQV RI WUDQVIHU VWDQGDUG DWPRVSKHUHV VKDOO KDYH DQ H[SDQGHG XQFHUWDLQW\ RI OHVV WKDQ
�����

0HWKRGV IRU WUDQVIHU VWDQGDUG SUHSDUDWLRQ DUH OLVWHG LQ 7DEOH ��
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7DEOH � � 0HWKRGV IRU SUHSDUDWLRQ RI WUDQVIHU VWDQGDUGV
0HWKRG 'HVFULSWLRQ 7UDFHDELOLW\� 

6WDQGDUG WR EH XVHG

*UDYLPHWU\ *DV F\OLQGHU ZLWK D FRQWHQW RI EHQ]HQH LQ WKH UDQJH ������� RI WKH
FHUWLILFDWLRQ UDQJH

,62 ���� 
,62 ����

3HUPHDWLRQ WXEHV 0DVV ORVV RI EHQ]HQH IURP D SHUPHDEOH WXEH LQWR D ]HUR DLU VWUHDP ,62 ������� 

'\QDPLF GLOXWLRQ '\QDPLF EOHQGLQJ RI F\OLQGHU JDV FRQWDLQLQJ KLJK EHQ]HQH
FRQFHQWUDWLRQ �PJ�Pñ� ZLWK ]HUR DLU

,62 ������

'LIIXVLRQ 0DVV ORVV RI EHQ]HQH IURP D GLIIXVLRQ WXEH LQWR D ]HUR DLU VWUHDP ,62 ������

127( 3UDFWLFDO H[DPSOHV RI WKH DSSOLFDWLRQ RI WKHVH PHWKRGV� ZLWK SHUIRUPDQFH FKDUDFWHULVWLFV� DUH
GHVFULEHG LQ 9', ���� 3DUW � >�@�

��� =HUR DLU

=HUR DLU VKDOO KDYH D FRQWHQW RI EHQ]HQH ORZHU WKDQ WKH GHWHFWLRQ OLPLW DQG FDQ EH SURYLGHG HLWKHU DV
V\QWKHWLF DLU IURP D F\OLQGHU RU IURP D FRPSUHVVRU IROORZHG E\ DQ DLU SXULILHU V\VWHP�

127( 7KH FKURPDWRJUDPV RI ]HUR DLU VDPSOHV SURYLGH D FKHFN RI WKH EHQ]HQH FRQWHQW� :KHUH DYDLODEOH DQ
LQGHSHQGHQW PHDVXUHPHQW PHWKRG VKRXOG EH XVHG IRU SXULW\ DQDO\VLV� 

� $SSDUDWXV

6RPH W\SLFDO DXWRPDWHG JDV FKURPDWRJUDSK V\VWHPV� ZLWK WKHLU RSHUDWLRQDO SDUDPHWHUV IRU WUDSSLQJ�
IRFXVLQJ WUDS�SUH�FROXPQ� FDSLOODU\ FROXPQ DQG GHWHFWRUV DUH OLVWHG LQ $QQH[ '�

7KH IROORZLQJ HTXLSPHQW LV DOVR QHHGHG�

��� &DOLEUDWLRQ IDFLOLW\

&DOLEUDWLRQ VWDQGDUGV VKDOO EH WUDFHDEOH WR LQWHUQDWLRQDOO\ DFFHSWHG VWDQGDUGV DQG PHHW WKH
UHTXLUHPHQWV RI ��� DQG ����

��� 6DPSOH LQOHW� VDPSOH OLQH DQG ILOWHU

7KH VDPSOLQJ OLQH DQG WKH UHVLGHQFH WLPH RI WKH VDPSOH VKDOO EH DV VKRUW DV SUDFWLFDEOH� 7KH OLQH DQG
WKH ILOWHU VKDOO EH FKHPLFDOO\ LQHUW WR EHQ]HQH� PDGH RI D PDWHULDO VXFK DV JODVV� VWDLQOHVV VWHHO RU 3HU�
)OXRUR�&DUERQ �)(3 RU 3)$�� &DOLEUDWLRQ RU VSDQ JDVHV VKDOO EH XVHG WR WHVW WKH LQHUWQHVV RI WKH
FRPSOHWH VDPSOLQJ WUDLQ� 7KH LQIOXHQFH RI WKH VDPSOH OLQH� ILOWHU DQG LQOHW VKDOO EH OHVV WKDQ �� RI WKH
VLJQDO RXWSXW RI WKH DQDO\VHU DW D FRQFHQWUDWLRQ FORVH WR WKH /LPLW 9DOXH�

127( 7KH VDPSOH OLQH PD\ QHHG WR EH PRGHUDWHO\ KHDWHG WR DYRLG FRQGHQVDWLRQ RI ZDWHU� &RQGHQVDWLRQ
PD\ RFFXU LQ WKH FDVH RI KLJK DPELHQW WHPSHUDWXUH DQG�RU KXPLGLW\� 
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� 7\SH DSSURYDO

��� ,QWURGXFWLRQ

7\SH DSSURYDO RI DQ DQDO\VHU UHTXLUHV SURYLVLRQ RI HYLGHQFH WKDW WKH UHTXLUHPHQWV FRQFHUQLQJ GDWD
TXDOLW\ VSHFLILHG E\ WKH DSSOLFDEOH (8 'LUHFWLYH� ��������(8� ZLOO EH PHW ZKHQ WKH DQDO\VHU LV XVHG LQ
DOO FRQGLWLRQV W\SLFDO RI LWV LQWHQGHG XVH�

7\SH DSSURYDO WHVWLQJ� E\ GHVLJQDWHG ERGLHV� LV WKH TXDQWLILHG DVVHVVPHQW RI WKH SHUIRUPDQFH
FKDUDFWHULVWLFV JLYHQ LQ WKLV VWDQGDUG DV QHFHVVDU\ WR DFKLHYH D PHDVXUHPHQW XQFHUWDLQW\ OHVV WKDQ RU
HTXDO WR WKH UHTXLUHG XQFHUWDLQW\� 

7KH SHUIRUPDQFH FKDUDFWHULVWLFV DUH WR EH DVVHVVHG E\ WHVWV FDUULHG RXW LQ WKH ODERUDWRU\ ZLWK WZR
LGHQWLFDO DQDO\VHUV� DQG LQ WKH ILHOG �PRQLWRULQJ VLWH� ZLWK DW OHDVW WZR LGHQWLFDO DQDO\VHUV RI WKH VDPH
W\SH RXW RI RQH VHULHV� %RWK DQDO\VHUV DUH UHTXLUHG WR SDVV WKH WHVW DQG DOO UHVXOWV VKDOO EH UHSRUWHG� 

$SSURSULDWH H[SHULPHQWDO HYLGHQFH VKDOO EH SURYLGHG E\

� W\SH DSSURYDO WHVW UHVXOWV� DQG

� FDOFXODWLRQ RI PHDVXUHPHQW XQFHUWDLQW\ E\ UHIHUHQFH WR (19 ������ WR ,62 ������ RU WR ERWK
GRFXPHQWV�

��� 3HUIRUPDQFH FKDUDFWHULVWLFV DQG SHUIRUPDQFH FULWHULD GHWHUPLQHG LQ ODERUDWRU\
WHVWV

7KH ODERUDWRU\ WHVWV FRQVLVW RI WKH GHWHUPLQDWLRQ RI WKH SHUIRUPDQFH FKDUDFWHULVWLFV VWDWHG LQ 7DEOH �� 
DFFRUGLQJ WR WKH SURFHGXUHV GHVFULEHG LQ ���� 

127( ,W LV UHFRPPHQGHG WKDW WKH GHVLJQDWHG ERG\ IRU WKH W\SH DSSURYDO WHVW VKDOO EH DFFUHGLWHG IRU WKHVH
DFWLYLWLHV DFFRUGLQJ WR (1 ,62�,(& ������ 
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7DEOH � � 5HOHYDQW SHUIRUPDQFH FKDUDFWHULVWLFV DQG SHUIRUPDQFH FULWHULD GHWHUPLQHG LQ
ODERUDWRU\ WHVW


1R� 3HUIRUPDQFH FKDUDFWHULVWLFV 6\PERO 3DUDJUDSK 

3HUIRUPDQFH
FULWHULRQ

� /DFN RI ILW� ODUJHVW UHVLGXDO ;O ����� � � � �

� 5HSHDWDELOLW\ DW ��� �J�P� U����� ����� � � ��� �J�P�

� 5HSHDWDELOLW\ DW OLPLW YDOXH U�/9� ����� � � � � 

� ,QIOXHQFH RI WKH LQWHUIHUHQFH IURP R]RQH
�2

E ������� � � � �

� ,QIOXHQFH RI WKH LQWHUIHUHQFH IURP VXP RI
SRVVLEOH LQWHUIHULQJ RUJDQLF FRPSRXQGV DW VSDQ
YDOXH

RUJ&E ������� � � � �

� ,QIOXHQFH RI WKH LQWHUIHUHQFH IURP UHODWLYH
KXPLGLW\ UKE ������� � � � �� 

� 6HQVLWLYLW\ FRHIILFLHQW IRU WKH LQIOXHQFH RI
VXUURXQGLQJ WHPSHUDWXUH DW VSDQ YDOXH 7VE ����� � � ��� ��.

� 6HQVLWLYLW\ FRHIILFLHQW IRU WKH LQIOXHQFH RI
DPELHQW SUHVVXUH DW VSDQ YDOXH SE ����� � � � ��N3D

� 6HQVLWLYLW\ FRHIILFLHQW IRU WKH LQIOXHQFH RI
YROWDJH DW VSDQ YDOXH 9E ����� � � ��� ��9

�� 6KRUW WHUP GULIW ��� KRXUV� DW VSDQ YDOXH
K

G
��

����� � � � � 

�� &DUU\ RYHU < ������ � �� � RI WKH OLPLW
YDOXH IRU WKH ILUVW
DQDO\VLV DIWHU WKH
UHVSRQVH WLPH


 1RV� � DQG ��� DUH XVHG LQ FDOFXODWLRQ RI FRPELQHG XQFHUWDLQW\ RI D PHDVXUHG YDOXH



 :KHUH WKH SHUIRUPDQFH FULWHULRQ LV H[SUHVVHG DV D SHUFHQWDJH� WKH WHVW YDOXH VKDOO EH FDOFXODWHG DV ��� X�&� ZKHUH X LV WKH
XQFHUWDLQW\ FRPSRQHQW LQ �J P��� DV GHWHUPLQHG LQ WKH SDUDJUDSK LQGLFDWHG LQ WKH WDEOH� DQG & LV WKH KLJKHVW EHQ]HQH
FRQFHQWUDWLRQ XVHG IRU WKH WHVW� LQ �J P��

��� 7\SH DSSURYDO DVVHVVPHQW

)RU WKH SXUSRVH RI W\SH DSSURYDO WKH DQDO\VHUV WHVWHG VKDOO IXOILO WKH IROORZLQJ UHTXLUHPHQWV�

D� HDFK LQGLYLGXDO SHUIRUPDQFH FKDUDFWHULVWLF VKDOO IXOILO WKH FULWHULD LQ 7DEOH � �ODERUDWRU\ WHVWV� DQG
7DEOH � �ILHOG WHVWV� 6HFWLRQ �����

E� WKH H[SDQGHG PHDVXUHPHQW XQFHUWDLQW\ FDOFXODWHG IURP WKH FRPELQDWLRQ RI DOO SHUIRUPDQFH
FKDUDFWHULVWLFV VKDOO EH OHVV WKDQ WKH PD[LPXP DOORZDEOH XQFHUWDLQW\ SUHVFULEHG LQ WKH UHOHYDQW
'LUHFWLYH� 

6HFWLRQV ����� WR ������ GHVFULEH WKH ODERUDWRU\ W\SH DSSURYDO WHVWV WKDW GHWHUPLQH WKH SHUIRUPDQFH
FULWHULD VKRZQ LQ 7DEOH �� 3HUIRUPDQFH FKDUDFWHULVWLFV QRWHG LQ 7DEOH � �ODERUDWRU\ WHVWV� DQG 7DEOH �
�ILHOG WHVWV� VKDOO EH LQFOXGHG LQ WKH FDOFXODWLRQ RI H[SDQGHG XQFHUWDLQW\�
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