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%6 (1 ,62 ����������

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

� %6, �� 0DUFK ����

,6%1 � ��� ����� �

1DWLRQDO IRUHZRUG
7KLV %ULWLVK 6WDQGDUG LV WKH RIILFLDO (QJOLVK ODQJXDJH YHUVLRQ RI
(1 ,62 ����������� ,W LV LGHQWLFDO ZLWK ,62 �����������

7KH 8. SDUWLFLSDWLRQ LQ LWV SUHSDUDWLRQ ZDV HQWUXVWHG E\ 7HFKQLFDO &RPPLWWHH 
(+��� :DWHU TXDOLW\� WR 6XEFRPPLWWHH (+����� 3K\VLFDO� FKHPLFDO DQG 
ELRFKHPLFDO PHWKRGV� ZKLFK KDV WKH UHVSRQVLELOLW\ WR�

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

$GGLWLRQDO LQIRUPDWLRQ

7KH UHVSRQVLEOH %6, FRPPLWWHH ZRXOG OLNH WR GUDZ DWWHQWLRQ WR WKH IROORZLQJ� 
7KLV LQWHUQDWLRQDO VWDQGDUG LV DSSOLFDEOH WR ZDWHUV FRQWDLQLQJ D PD[LPXP 
RI � J�O RI VXVSHQGHG PDWHULDO� +RZHYHU� WKH DSSOLFDWLRQ RI WKLV VWDQGDUG WR 
VDPSOHV FRQWDLQLQJ DPRXQWV VPDOOHU WKDQ � J�O RI VXVSHQGHG PDWHULDO FDQ 
DIIHFW UHFRYHU\ GXULQJ WKH DON\ODWLRQ DQG H[WUDFWLRQ VWDJHV� 7KLV LV GXH WR WKH 
DGVRUSWLRQ RI WKH VXVSHQGHG PDWHULDO RQWR WKH VROLG PDWHULDO� 2QFH WKH 
SHUIRUPDQFH RI WKLV VWDQGDUG KDV EHHQ YHULILHG� VDPSOHV FRQWDLQLQJ VXVSHQGHG 
PDWHULDO FDQ EH DQDO\VHG�

&URVV�UHIHUHQFHV

7KH %ULWLVK 6WDQGDUGV ZKLFK LPSOHPHQW LQWHUQDWLRQDO 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 ,62 WLWOH 
SDJH� WKH (1 ,62 IRUHZRUG SDJH� WKH ,62 WLWOH SDJH� SDJHV LL WR Y� D EODQN 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

����� 0DUFK ���� 5HQXPEHUV %6 ,62 ���������� DV
%6 (1 ,62 ����������
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$XJXVW ����

,&6 ���������

(QJOLVK 9HUVLRQ

:DWHU TXDOLW\ � 'HWHUPLQDWLRQ RI VHOHFWHG RUJDQRWLQ FRPSRXQGV �
*DV FKURPDWRJUDSKLF PHWKRG �,62 �����������

4XDOLWp GH O
HDX � 'RVDJH GH FRPSRVpV RUJDQRVWDQQLTXHV
VpOHFWLRQQpV � 0pWKRGH SDU FKURPDWRJUDSKLH HQ SKDVH

JD]HXVH �,62 �����������

:DVVHUEHVFKDIIHQKHLW � %HVWLPPXQJ YRQ DXVJHZlKOWHQ
2UJDQR]LQQYHUELQGXQJHQ � 9HUIDKUHQ PLWWHOV
*DVFKURPDWRJUDSKLH �,62 �����������

7KLV (XURSHDQ 6WDQGDUG ZDV DSSURYHG E\ &(1 RQ �� -XO\ �����

&(1 PHPEHUV DUH ERXQG WR FRPSO\ ZLWK WKH &(1�&(1(/(& ,QWHUQDO 5HJXODWLRQV ZKLFK VWLSXODWH WKH FRQGLWLRQV IRU JLYLQJ WKLV (XURSHDQ
6WDQGDUG WKH VWDWXV RI D QDWLRQDO VWDQGDUG ZLWKRXW DQ\ DOWHUDWLRQ� 8S�WR�GDWH OLVWV DQG ELEOLRJUDSKLFDO UHIHUHQFHV FRQFHUQLQJ VXFK QDWLRQDO
VWDQGDUGV PD\ EH REWDLQHG RQ DSSOLFDWLRQ WR WKH &HQWUDO 6HFUHWDULDW RU WR DQ\ &(1 PHPEHU�

7KLV (XURSHDQ 6WDQGDUG H[LVWV LQ WKUHH RIILFLDO YHUVLRQV �(QJOLVK� )UHQFK� *HUPDQ�� $ YHUVLRQ LQ DQ\ RWKHU ODQJXDJH PDGH E\ WUDQVODWLRQ
XQGHU WKH UHVSRQVLELOLW\ RI D &(1 PHPEHU LQWR LWV RZQ ODQJXDJH DQG QRWLILHG WR WKH &HQWUDO 6HFUHWDULDW KDV WKH VDPH VWDWXV DV WKH RIILFLDO
YHUVLRQV�

&(1 PHPEHUV DUH WKH QDWLRQDO VWDQGDUGV ERGLHV RI $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�

(8523($1 &200,77(( )25 67$1'$5',=$7,21
&20,7e (8523e(1 '( 1250$/,6$7 ,21
(8523b ,6&+(6 .20,7(( )h5 125081*

Management Centre: rue de Stassart, 36    B-1050 Brussels

� ���� &(1 $OO ULJKWV RI H[SORLWDWLRQ LQ DQ\ IRUP DQG E\ DQ\ PHDQV UHVHUYHG
ZRUOGZLGH IRU &(1 QDWLRQDO 0HPEHUV�

5HI� 1R� (1 ,62 ����������� (



)RUHZRUG

7KH WH[W RI ,62 ���������� KDV EHHQ SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH ,62�7& ��� �:DWHU TXDOLW\� RI WKH
,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ �,62� DQG KDV EHHQ WDNHQ RYHU DV (1 ,62 ���������� E\
7HFKQLFDO &RPPLWWHH &(1�7& ��� ³:DWHU DQDO\VLV´� 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\ )HEUXDU\ ����� DQG FRQIOLFWLQJ QDWLRQDO VWDQGDUGV VKDOO EH ZLWKGUDZQ
DW WKH ODWHVW E\ )HEUXDU\ ����� 

$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� 

(QGRUVHPHQW QRWLFH

7KH WH[W RI ,62 ���������� KDV EHHQ DSSURYHG E\ &(1 DV (1 ,62 ���������� ZLWKRXW DQ\ PRGLILFDWLRQV� 

(1 ,62 ����������



5HIHUHQFH QXPEHU
,62 �����������(�
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,62
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)LUVW HGLWLRQ
����������

:DWHU TXDOLW\² 'HWHUPLQDWLRQ RI
VHOHFWHG RUJDQRWLQ FRPSRXQGV² *DV
FKURPDWRJUDSKLF PHWKRG

4XDOLWp GH O
HDX² 'RVDJH GH FRPSRVpV RUJDQRVWDQQLTXHV
VpOHFWLRQQpV² 0pWKRGH SDU FKURPDWRJUDSKLH HQ SKDVH JD]HXVH

(1 ,62 ����������
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'3OFVLG )UHPLD
LK7V 3') ILOH PD\ FWQRLDQ HPGHEW GHG\IHSFDHV� ,Q FFDRFQDGUZ HLWK $
HERGV OLFHQVLORS JQLF�\ WKLV ILOH PDLUS HE \QWHG LY URZHE GHWX
VODKO WRQ LGH HEWOQX GHHVV WKH W\SHIDFHV ZKLFH HUD KPO HUD GHGGHELFVQHGH WR L GQDQVWODOHG W QRHK FRPSXWIUHS UHRUPLJQ WLGH HKWLQ�J ,Q
ZRGOQLGDRW JQKLV ILOH� WUDSLVH DWSHFF WLHUHKW QVHU HKQRSVLLEOLW\ IR QRW LQIULLJQJQ $
HERGV OLFHQVLORS JQLF�\ HK7 ,62 WQH&ODU 6HFUWHLUDDW
FDFHSWO RQ VLLEDOLW\ LQ WKLV �DHUD

$L HERGV D WUHGDPDIR NU $HERG 6\VWHP, VQFRWDURSU�GH

WH'DLOV IR WHK VRIWZDFXGRUS HUWV VXW GHR FUWDHH WKLV 3') ILOH FQD I HEL GQXRQ WODUHQH* HK ,QIR OHUDWLW HYR WKH ILOH� W3 HK'F�)UWDHLRQ
PDUDSWHUHZ VHWSR HULPL]GH IRU LUSQWL�JQ (Y\UH FDHU QHHE VDK WDNHQ WR VQHHUX WKDW WKH ILOH LV VXLWOEDH IRVX UH \E ,62 PHPGRE UHEHLV� ,Q
WOQX HKLNOHWQHYH \ WWDK OERUS DHP OHUDWLW JQR LW LV I�GQXR SOVDHH LQIRUP WWQH& HKODU 6HFUWHLUDDW WD WKH VHUGGDLJ VOHE QHYZR�

� ,62 ���� 
$OO LUWKJV HUVH�GHYU OQ8HWR VVZUHKLVH VSHFLILHG� RQ WUDS IR WKLV OEXSLFWDLRQ PDHE \ FXGRUSHUUR GH WXLOL]L GHQ \QD IRUP UR QD \EP \QDH�V
OHFHWULQRF UR PHFLQDKFDO� LQFOLGXQJ WRKSFRL\SRGQD JQ PLFUIRLOP� ZLWWXRK UHSPLVVLL QRQ ZULWLJQ IURP LHW, UHK6D 2W WVVHUGGD HK HEROZ RU
,6
2V PHPUHE L \GREQ WKH FQXRWUIR \ WWVHXTHU HKH�U

,62 FLU\SRWKJ IRILFH
VD&H WVRSDOH �� HQH* �����+& �� DY
OH7� � � �� ��� �� � �� 
[D)� ��� �� �� � � ��
(�PDLO FRLU\SWKJL#VR�R JU
:H EZZZ�LV�R JUR

3XOELVGHKL Q 6ZLWOUH] GQD

LL , �62± ���� $OOU LWKJVU HVHGHYUii
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, �62 ± ���� $OO LUWKJV HUVHGHYU LLL

&RQWHQWV 3DJH
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� 1RUPDWLYH UHIHUHQFHV ��������������������������������������������������������������������������������������������������������������������������� �

� 7HUPV DQG GHILQLWLRQV��������������������������������������������������������������������������������������������������������������������������� �

� 3ULQFLSOH ������������������������������������������������������������������������������������������������������������������������������������������������� �

� ,QWHUIHUHQFHV������������������������������������������������������������������������������������������������������������������������������������������ �

� 5HDJHQWV ������������������������������������������������������������������������������������������������������������������������������������������������ �

� $SSDUDWXV����������������������������������������������������������������������������������������������������������������������������������������������� �

� 3URFHGXUH����������������������������������������������������������������������������������������������������������������������������������������������� �

� ,GHQWLILFDWLRQ ���������������������������������������������������������������������������������������������������������������������������������������� ��

�� &DOLEUDWLRQ�������������������������������������������������������������������������������������������������������������������������������������������� ��

�� &DOFXODWLRQ ������������������������������������������������������������������������������������������������������������������������������������������� ��

�� 3UHFLVLRQ ���������������������������������������������������������������������������������������������������������������������������������������������� ��

�� 7HVW UHSRUW�������������������������������������������������������������������������������������������������������������������������������������������� ��

$QQH[ $ �LQIRUPDWLYH� *DV FKURPDWRJUDSKLF FRQGLWLRQV ����������������������������������������������������������������������������� ��

$QQH[ % �LQIRUPDWLYH� 3UHFLVLRQ GDWD ������������������������������������������������������������������������������������������������������������� ��

%LEOLRJUDSK\ ����������������������������������������������������������������������������������������������������������������������������������������������������� ��
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LY � ,62 ���� ± $OO ULJKWV UHVHUYHG

)RUHZRUG

,62 �WKH ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ� LV D ZRUOGZLGH IHGHUDWLRQ RI QDWLRQDO VWDQGDUGV ERGLHV
�,62 PHPEHU ERGLHV�� 7KH ZRUN RI SUHSDULQJ ,QWHUQDWLRQDO 6WDQGDUGV LV QRUPDOO\ FDUULHG RXW WKURXJK ,62
WHFKQLFDO FRPPLWWHHV� (DFK PHPEHU ERG\ LQWHUHVWHG LQ D VXEMHFW IRU ZKLFK D WHFKQLFDO FRPPLWWHH KDV EHHQ
HVWDEOLVKHG KDV WKH ULJKW WR EH UHSUHVHQWHG RQ WKDW FRPPLWWHH� ,QWHUQDWLRQDO RUJDQL]DWLRQV� JRYHUQPHQWDO DQG
QRQ�JRYHUQPHQWDO� LQ OLDLVRQ ZLWK ,62� DOVR WDNH SDUW LQ WKH ZRUN� ,62 FROODERUDWHV FORVHO\ ZLWK WKH
,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ �,(&� RQ DOO PDWWHUV RI HOHFWURWHFKQLFDO VWDQGDUGL]DWLRQ� 

,QWHUQDWLRQDO 6WDQGDUGV DUH GUDIWHG LQ DFFRUGDQFH ZLWK WKH UXOHV JLYHQ LQ WKH ,62�,(& 'LUHFWLYHV� 3DUW ��

7KH PDLQ WDVN RI WHFKQLFDO FRPPLWWHHV LV WR SUHSDUH ,QWHUQDWLRQDO 6WDQGDUGV� 'UDIW ,QWHUQDWLRQDO 6WDQGDUGV
DGRSWHG E\ WKH WHFKQLFDO FRPPLWWHHV DUH FLUFXODWHG WR WKH PHPEHU ERGLHV IRU YRWLQJ� 3XEOLFDWLRQ DV DQ
,QWHUQDWLRQDO 6WDQGDUG UHTXLUHV DSSURYDO E\ DW OHDVW �� � RI WKH PHPEHU ERGLHV FDVWLQJ D YRWH� 

$WWHQWLRQ LV GUDZQ WR WKH SRVVLELOLW\ WKDW VRPH RI WKH HOHPHQWV RI WKLV GRFXPHQW PD\ EH WKH VXEMHFW RI SDWHQW
ULJKWV� ,62 VKDOO QRW EH KHOG UHVSRQVLEOH IRU LGHQWLI\LQJ DQ\ RU DOO VXFK SDWHQW ULJKWV� 

,62 ����� ZDV SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH ,62�7& ���� :DWHU TXDOLW\� 6XEFRPPLWWHH 6& �� 3K\VLFDO�
FKHPLFDO DQG ELRFKHPLFDO PHWKRGV� 

iiiv

(1 ,62 ����������
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, �62 ± ���� $OO LUWKJV HUVHGHYU Y

,QWURGXFWLRQ

,W VKRXOG EH QRWHG ZKHWKHU DQG WR ZKDW H[WHQW SDUWLFXODU SUREOHPV ZLOO UHTXLUH WKH VSHFLILFDWLRQ RI DGGLWLRQDO
ERXQGDU\ FRQGLWLRQV� 

7KLV ,QWHUQDWLRQDO 6WDQGDUG GHVFULEHV D JDV�FKURPDWRJUDSKLF�RUJDQRWLQ VSHFLILF GHWHUPLQDWLRQ RI RUJDQRWLQ
FRPSRXQGV DIWHU GHULYDWL]DWLRQ ZLWK VRGLXP WHWUDHWK\O ERUDWH DQG OLTXLG�OLTXLG H[WUDFWLRQ� 

7KH XVHU VKRXOG EH DZDUH WKDW SDUWLFXODU SUREOHPV FRXOG UHTXLUH WKH VSHFLILFDWLRQ RI DGGLWLRQDO PDUJLQDO
FRQGLWLRQV� 

v

(1 ,62 ����������
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, �62 ± ���� $OO LUWKJV HUVHGHYU �

:DWHU TXDOLW\² 'HWHUPLQDWLRQ RI VHOHFWHG RUJDQRWLQ
FRPSRXQGV² *DV FKURPDWRJUDSKLF PHWKRG

:$51,1* ² 3HUVRQV XVLQJ WKLV ,QWHUQDWLRQDO 6WDQGDUG VKRXOG EH IDPLOLDU ZLWK QRUPDO ODERUDWRU\
SUDFWLFH� 7KLV ,QWHUQDWLRQDO 6WDQGDUG GRHV QRW SXUSRUW WR DGGUHVV DOO RI WKH VDIHW\ SUREOHPV� LI DQ\�
DVVRFLDWHG ZLWK LWV XVH� ,W LV WKH UHVSRQVLELOLW\ RI WKH XVHU WR HVWDEOLVK DSSURSULDWH VDIHW\ DQG KHDOWK
SUDFWLFHV DQG WR HQVXUH FRPSOLDQFH ZLWK DQ\ QDWLRQDO UHJXODWRU\ FRQGLWLRQV�

,03257$17 ² ,W LV DEVROXWHO\ HVVHQWLDO WKDW WHVWV FRQGXFWHG DFFRUGLQJ WR WKLV ,QWHUQDWLRQDO 6WDQGDUG
EH FDUULHG RXW E\ VXLWDEO\ WUDLQHG VWDII�

� 6FRSH

7KLV ,QWHUQDWLRQDO 6WDQGDUG VSHFLILHV D PHWKRG IRU WKH LGHQWLILFDWLRQ DQG TXDQWLILFDWLRQ RI RUJDQRWLQ FRPSRXQGV
DQG� RU FDWLRQV DV PHQWLRQHG LQ 7DEOH � LQ GULQNLQJ ZDWHU� VXUIDFH ZDWHU DQG ZDVWHZDWHU FRQWDLQLQJ QRW PRUH
WKDQ � J�O RI VXVSHQGHG PDWHULDO� 7KH ZRUNLQJ UDQJH LV �� QJ�O WR � ��� QJ�O� 7KH UHVSHFWLYH DQLRQV DUH QRW
GHWHUPLQHG� 

7KLV PHWKRG FDQ DOVR EH DSSOLFDEOH WR RWKHU FRPSRXQGV VXFK DV 5 PHWK\O� Q � WR � DQG 5 SKHQ\O� Q  �
WR �� 7KLV ,QWHUQDWLRQDO 6WDQGDUG LV DOVR DSSOLFDEOH WR PDULQH ZDWHU� 

7DEOH � ² 2UJDQRWLQ FRPSRXQGV DQG FDWLRQV GHWHUPLQHG
XVLQJ WKLV ,QWHUQDWLRQDO 6WDQGDUG

5Q6Q
���Q� 5 Q 1DPH $FURQ\P

%X6Q� %XW\O � 0RQREXW\OWLQ FDWLRQ 0%7

%X�6Q
� %XW\O � 'LEXW\OWLQ FDWLRQ '%7

%X�6Q %XW\O � 7ULEXW\OWLQ FDWLRQ 7%7

%X�6Q %XW\O � 7HWUDEXW\OWLQ 77%7

2F6Q� 2FW\O � 0RQRRFW\OWLQ FDWLRQ 027

2F�6Q
� 2FW\O � 'LRFW\OWLQ FDWLRQ '27

3K�6Q 3KHQ\O � 7ULSKHQ\OWLQ FDWLRQ 73K7

&\�6Q &\FORKH[\O � 7ULF\FORKH[\OWLQ FDWLRQ 7&\7

� 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� 

,62 ���������� :DWHU IRU DQDO\WLFDO ODERUDWRU\ XVH² 6SHFLILFDWLRQ DQG WHVW PHWKRGV
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,62 ������� :DWHU TXDOLW\ ² 6DPSOLQJ² 3DUW �� *XLGDQFH RQ WKH GHVLJQ RQ VDPSOLQJ SURJUDPPHV

,62 ������� :DWHU TXDOLW\ ² 6DPSOLQJ² 3DUW �� *XLGDQFH RQ VDPSOLQJ WHFKQLTXHV

,62 ������� :DWHU TXDOLW\ ² 6DPSOLQJ ² 3DUW �� *XLGDQFH RQ WKH SUHVHUYDWLRQ DQG KDQGOLQJ RI ZDWHU
VDPSOHV

� 7HUPV DQG GHILQLWLRQV

)RU WKH SXUSRVHV RI WKLV ,QWHUQDWLRQDO 6WDQGDUG� WKH IROORZLQJ WHUPV DQG GHILQLWLRQV DSSO\�

��� 
RUJDQRWLQ FRPSRXQG
27&
VXEVWDQFH ZLWK DW OHDVW RQH 6Q�& ERQG

127( 7KH QXPEHU RI 6Q�& ERQGV LV D PHDVXUH RI WKH GHJUHH RI VXEVWLWXWLRQ� 

��� 
RUJDQRWLQ FDWLRQ
2&
SDUW RI WKH RUJDQRWLQ FRPSRXQG WKDW FRQWDLQV DOO 6Q�& ERQGV �DQG ZKLFK LV IRUPDOO\ ORDGHG�

127( ,Q WKLV ,QWHUQDWLRQDO 6WDQGDUG� WKH DEEUHYLDWLRQ 2& LV DOVR XVHG IRU WKH QRQ�GLVVRFLDWHG WHWUDVXEVWLWXWHG
RUJDQRWLQ� 2& WKHUHIRUH FRPSULVHV WKH FDWLRQV 0%7� '%7� 7%7� 77%7� 027� '27� 7&\7� DQG 73K7�

� 3ULQFLSOH

2UJDQRWLQ FRPSRXQGV LQ ZDWHU DUH DON\ODWHG ZLWK VRGLXP WHWUDHWK\OERUDWH DQG H[WUDFWHG ZLWK KH[DQH� 7KH
H[WUDFW FDQ EH FOHDQHG ZLWK VLOLFD� $IWHU FRQFHQWUDWLRQ� WKH WHWUDVXEVWLWXWHG 27& DUH VHSDUDWHG E\ FDSLOODU\ JDV
FKURPDWRJUDSK\ DQG GHWHFWHG ZLWK D VXLWDEOH V\VWHP VXFK DV 06 �PDVV VSHFWURPHWU\�� )3' �IODPH
SKRWRPHWULF GHWHFWLRQ�� $(' �DWRPLF HPLVVLRQ GHWHFWLRQ�� 7KH FRQFHQWUDWLRQ LV GHWHUPLQHG E\ FDOLEUDWLRQ IRU
WKH WRWDO SURFHGXUH XVLQJ DQ LQWHUQDO VWDQGDUG PL[WXUH�

� ,QWHUIHUHQFHV

7KH UHDJHQWV VRPHWLPHV FRQWDLQ LPSXULWLHV RI RUJDQRWLQ FRPSRXQGV� ,W LV DEVROXWHO\ HVVHQWLDO WR YHULI\ WKH
EODQNV �VHH $������

� 5HDJHQWV

8VH UHDJHQWV RI KLJKHVW SXULW\� 

��� :DWHU� IUHH RI VXEVWDQFHV FDXVLQJ LQWHUIHUHQFH ZLWK WKLV PHWKRG DQG FRPSO\LQJ ZLWK ,62 ���������� 
*UDGH �� 

��� 1LWULF DFLG� �+12��  ��� J�PO� 

��� $FHWLF DFLG� &+�&22+� JODFLDO�

��� 6RGLXP K\GUR[LGH VROXWLRQ� F�1D2+�  � PRO�O� 

��� 6RGLXP DFHWDWH� &+�&221D� DQK\GURXV� 
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��� 6RGLXP VXOIDWH� 1D�62�� DQK\GURXV� 

��� 6LOLFD� JUDLQ VL]H ��� PP WR ����� PP ���� PHVK WR �� PHVK��

��� 7HWUDK\GURIXUDQH� &�+�2� IUHH RI SHUR[LGHV DQG ZDWHU� 

��� $FHWRQH� �SURSDQRQH� �&+���&2� 

���� 0HWKDQRO� &+�2+� 

���� +H[DQH� &�+��� 

���� 6RGLXP WHWUDHWK\OERUDWH� 1D%�&�+���� 

���� 0RQREXW\OWLQ WULFKORULGH� 0%7&O� &�+�6Q&O�� 

���� 'LEXW\OWLQ GLFKORULGH� '%7&O� �&�+���6Q&O�� 

���� 7ULEXW\OWLQ FKORULGH� 7%7&O� �&�+���6Q&O�

���� 7HWUDEXW\OWLQ� 77%7� �&�+���6Q� 

���� 0RQRRFW\OWLQ WULFKORULGH� 027&O� &�+��6Q&O�� 

���� 'LRFW\OWLQ GLFKORULGH� '27&O� �&�+����6Q&O�� 

���� 7ULSKHQ\OWLQ FKORULGH� 73K7&O� �&�+���6Q&O� 

���� 7ULF\FORKH[\OWLQ FKORULGH� 7&\7&O� �&�+����6Q&O� 

���� 0RQRKHSW\OWLQ WULFKORULGH� 0+7&O� &�+��6Q&O�� �LQWHUQDO VWDQGDUG��

���� 'LKHSW\OWLQ GLFKORULGH� '+7&O� �&�+����6Q&O�� �LQWHUQDO VWDQGDUG��

���� 7ULSURS\OWLQ FKORULGH� 737&O� �&�+���6Q&O� �LQWHUQDO VWDQGDUG��

���� 7HWUDSURS\OWLQ� 7737� �&�+���6Q� �LQWHUQDO VWDQGDUG��

���� 0XOWLFRPSRQHQW VROXWLRQV DQG SUHSDUHG UHDJHQWV� 

6LQFH VWDELOLW\ RI PXOWLFRPSRQHQW VWDQGDUG VROXWLRQV LV D PDWWHU RI FRQFHUQ� LW LV UHFRPPHQGHG WR SUHSDUH
VHYHUDO VROXWLRQV FRQWDLQLQJ VROHO\ RUJDQRWLQ FRPSRXQGV ZLWK WKH VDPH GHJUHH RI DON\ODWLRQ�DU\ODWLRQ �H�J� IRXU
VROXWLRQV UHVSHFWLYHO\ IRU PRQR�� GL�� WUL�� DQG WHWUDVXEVWLWXWHG FRPSRXQGV�� 6WDELOLW\ FDQ EH DVVHVVHG E\ WKH
DEVHQFH RI GHJUDGDWLRQ SURGXFWV� 

������ 0XOWLFRPSRQHQW�VWDQGDUG VROXWLRQ LQ PHWKDQRO� 6WRFN VROXWLRQ $�

)RU WKH SUHSDUDWLRQ RI � PJ�PO RI RUJDQRWLQ FDWLRQ VWRFN VROXWLRQ� ZHLJK� WR WKH QHDUHVW ��� PJ� WKH DPRXQWV RI
RUJDQRWLQ FRPSRXQGV VSHFLILHG LQ 7DEOH � LQWR D ��� PO YROXPHWULF IODVN� 'LVVROYH WKHVH FRPSRXQGV LQ D VPDOO
DPRXQW RI PHWKDQRO ������� 7KHQ PDNH XS WR YROXPH ZLWK PHWKDQRO DQG PL[ ZHOO�

,I VWRUHG DW � �& LQ WKH GDUN� WKH VROXWLRQ LV VWDEOH IRU XS WR RQH \HDU� 
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������ 6ROXWLRQ RI WKH LQWHUQDO VWDQGDUGV LQ PHWKDQRO� 6WRFN VROXWLRQ %�

:HLJK� WR WKH QHDUHVW ��� PJ� LQWR D ��� PO YROXPHWULF IODVN� DERXW�

��� PJ RI GLKHSW\OWLQ GLFKORULGH� 

��� PJ RI PRQRKHSW\OWLQ WULFKORULGH� 

��� PJ RI WULSURS\OWLQ FKORULGH� DQG

��� PJ RI WHWUDSURS\OWLQ

DQG GLVVROYH LQ D VPDOO DPRXQW RI PHWKDQRO ������� 0DNH XS WR YROXPH ZLWK PHWKDQRO DQG PL[ ZHOO� 

)RU WKH SUHSDUDWLRQ RI H[DFWO\ � PJ�PO RI 2& DV VSHFLILHG LQ 7DEOH �� ZHLJK H[DFWO\ ����� PJ RI GLKHSW\OWLQ
GLFKORULGH� ����� PJ RI PRQRKHSW\OWLQ WULFKORULGH� ����� PJ RI WULSURS\OWLQ FKORULGH DQG ��� PJ RI WHWUDSURS\OWLQ
LQWR WKH ��� PO YROXPHWULF IODVN DQG SUHSDUH DV GHVFULEHG DERYH� 

7KH VROXWLRQ LV VWDEOH IRU WKUHH PRQWKV ZKHQ VWRUHG LQ WKH GDUN DW � �&� 

7DEOH � ² $PRXQWV RI RUJDQRWLQ FRPSRXQGV DQG ZHLJKLQJ IDFWRUV IRU UHFDOFXODWLRQ
WR RUJDQRWLQ FDWLRQV �IRU ��� � SXULW\ RI WKH VXEVWDQFHV�

6XEVWDQFH :HLJKLQJ IDFWRUD 0DVVE

PJ

6ROXWLRQF

0RQREXW\OWLQ WULFKORULGH ����� ����� $

'LEXW\OWLQ GLFKORULGH ����� ����� $

7ULEXW\OWLQ FKORULGH ����� ����� $

7HWUDEXW\OWLQ ����� ����� $

0RQRRFW\OWLQ WULFKORULGH ����� ����� $

'LRFW\OWLQ GLFKORULGH ����� ����� $

7ULSKHQ\OWLQ FKORULGH ����� ����� $

7ULF\FORKH[\OWLQ FKORULGH ����� ����� $

0RQRKHSW\OWLQ WULFKORULGH ����� ����� %

'LKHSW\OWLQ GLFKORULGH ����� ����� %

7ULSURS\OWLQ FKORULGH ����� ����� %

7HWUDSURS\OWLQ ����� ����� %

D :HLJKLQJ IDFWRU PRODU PDVV �2&��PRODU PDVV �27&��

E ,I WKH PDVV ZHLJKHG RI WKH FRPSRXQG LV GLIIHUHQW IURP WKDW JLYHQ LQ WKLV WDEOH� XVH WKH ZHLJKLQJ IDFWRU
WR FDOFXODWH WKH DFWXDO FRQFHQWUDWLRQ RI WKH 27&�

F $ IRUPXOWLFRPSRQHQW VWDQGDUG VROXWLRQ LQ PHWKDQRO�

% IRU WKH VROXWLRQ RI WKH LQWHUQDO VWDQGDUGV LQ PHWKDQRO�

������ 0XOWLFRPSRQHQW VSLNLQJ VROXWLRQV IRU UHIHUHQFH VROXWLRQV�

3UHSDUH WKH VSLNLQJ VROXWLRQV DV VSHFLILHG LQ 7DEOH � XVLQJ SLSHWWHV� 3LSHWWH WKH UHVSHFWLYH VWDUWLQJ YROXPH
VSHFLILHG LQ 7DEOH � RI WKH �VWRFN� VROXWLRQ LQWR D ��� PO YROXPHWULF IODVN� 0DNH XS WR YROXPH ZLWK PHWKDQRO
DQG PL[ ZHOO� 7KH ILQDO PDVV FRQFHQWUDWLRQ RI WKH UHVXOWLQJ VSLNLQJ VROXWLRQ VKDOO EH EHWZHHQ �� QJ�PO DQG
� ��� QJ�PO RI RUJDQRWLQ FDWLRQV LQ PHWKDQRO� 'LOXWLRQV VWHSV JUHDWHU WKDQ ����� DUH QRW DOORZHG� 
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7DEOH �² ([DPSOH IRU WKH GLOXWLRQ VHULHV IRU SUHSDUDWLRQ RI WKH VSLNHG VROXWLRQV

6WDUWLQJ
VROXWLRQ

&RQFHQWUDWLRQ RI 2&
LQ VWDUWLQJ VROXWLRQ

9ROXPH RI
VWDUWLQJ VROXWLRQ

)LQDO YROXPH )LQDO FRQFHQWUDWLRQ
RI 2&

'HVLJQDWLRQ RI ILQDO
VROXWLRQ

QJ�PO PO PO QJ�PO

$ � ��� ��� �� ��� ��� ��� $� 

$� ��� ��� �� ��� �� ��� $� 

$� ��� ��� �� ��� �� ��� $�

$� �� ��� �� �� � ��� $�

$� �� ��� � ��� ��� $�

$� $� �� ������ ��� � � ��� � ��� $+�

$� $� �� ������ ��� � � ��� ��� $+�

$� $� �� ������ ��� � � ��� ��� $+�

$� $� �� ������ ��� � � ��� ��� $+�

$� $� �� ������ ��� �  � ��� ��� $+� 

$� $� �� ������ ��� �  � ��� ��� $+� 

$� � ��� � ��� ��� $0�

$� � ��� � ��� ��� $0�

$� � ��� � ��� ��� $0�

$� � ��� � ��� ��� $0�

$� � ��� � ��� �� $0� 

$� � ��� � ��� �� $0� 

$� ��� � ��� �� $/�

$� ��� � ��� �� $/�

$� ��� � ��� �� $/�

$� ��� � ��� �� $/�

$� ��� � ��� �� $/� 

$� ��� � ��� �� $/� 

6ROXWLRQV $+� WR $+� DUH XVHG IRU FDOLEUDWLRQ $+ �KLJKHU ZRUNLQJ UDQJH�� 

6ROXWLRQV $0� WR $0� DUH XVHG IRU FDOLEUDWLRQ $0 �PHGLXP ZRUNLQJ UDQJH�� 

6ROXWLRQV $/� WR $/� DUH XVHG IRU FDOLEUDWLRQ $/ �ORZHU ZRUNLQJ UDQJH�� 

6ROXWLRQV $+� WR $+� DUH SUHSDUHG IURP WZR 6WRFN VROXWLRQV $� DQG $�� 

������ 6SLNLQJ VROXWLRQV FRQWDLQLQJ LQWHUQDO VWDQGDUGV�

'LOXWLRQ VWHSV JUHDWHU WKDQ ����� DUH QRW DOORZHG� 

3LSHWWH � PO RI 6WRFN VROXWLRQ % �VHH 7DEOH �� LQWR D ��� PO YROXPHWULF IODVN� 0DNH XS WR YROXPH ZLWK PHWKDQRO
������ DQG PL[ ZHOO �6ROXWLRQ %���

3LSHWWH � PO RI 6ROXWLRQ %� LQWR D ��� PO YROXPHWULF IODVN� 0DNH XS WR YROXPH ZLWK PHWKDQRO DQG PL[ ZHOO
�6ROXWLRQ %���

8VH 6ROXWLRQ %� IRU DOO VDPSOHV� 7KH PDVV FRQFHQWUDWLRQ RI 6ROXWLRQ %� LV DERXW ��� QJ�PO RI RUJDQRWLQ FDWLRQ
LQ PHWKDQRO� GHSHQGLQJ RQ WKH RULJLQDO PDVV ZHLJKHG DFFRUGLQJ WR ������ �7DEOH ���
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7DEOH �² ([DPSOH RI D GLOXWLRQ VHULHV IRU WKH SUHSDUDWLRQ
RI WKH VSLNLQJ VROXWLRQV RI WKH LQWHUQDO VWDQGDUGV

6WDUWLQJ
VROXWLRQ

&RQFHQWUDWLRQ RI 2&
LQ VWDUWLQJ VROXWLRQ

9ROXPH RI
VWDUWLQJ VROXWLRQ

)LQDO YROXPH )LQDO FRQFHQWUDWLRQ
RI 2&

'HVLJQDWLRQ RI ILQDO
VROXWLRQ

QJ�PO PO PO QJ�PO

% � ��� ��� � ��� �� ��� %�

%� �� ��� � ��� ��� %� 

������ %ODQN VROXWLRQ� FRQVLVWLQJ RI � O RI ZDWHU ����� SXW LQWR D � ��� PO VDPSOLQJ ERWWOH�

������ 5HIHUHQFH VROXWLRQV �DTXHRXV PXOWLFRPSRQHQW UHIHUHQFH VROXWLRQ��

)RU HDFK ZRUNLQJ UDQJH� SUHSDUH DW OHDVW VL[ UHIHUHQFH VROXWLRQV� GLVWULEXWHG HTXLGLVWDQWO\ RYHU WKH FKRVHQ
ZRUNLQJ UDQJH� 7KH ZRUNLQJ UDQJH VKRXOG QRW H[FHHG RQH RUGHU RI PDJQLWXGH� 

$GG � ��� PO RI ZDWHU ����� WR HDFK RI VL[ � ��� PO VDPSOLQJ ERWWOHV� 8QGHU YLJRURXV VWLUULQJ� GLS WKH WLS RI WKH
SLSHWWH EHORZ WKH VXUIDFH RI WKH ZDWHU DQG DGG � PO RI WKH UHVSHFWLYH VSLNLQJ VROXWLRQ �$+� WR $+�� $0� WR
$0�� RU $/� WR $/�� VHH 7DEOH �� HQVXULQJ WKDW WKH VSLNLQJ VROXWLRQ LV GLVWULEXWHG HYHQO\ LQ WKH ZDWHU� 6WLU IRU
DQ DGGLWLRQDO �� PLQ� 

'HSHQGLQJ RQ WKH ZRUNLQJ UDQJH� WKH UHIHUHQFH VROXWLRQV VKDOO FRQWDLQ WKH IROORZLQJ PDVV FRQFHQWUDWLRQ RI 2&
LQ ZDWHU�

KLJKHU UDQJH� � ��� QJ�O� ��� QJ�O� ��� QJ�O� ��� QJ�O� ��� QJ�O DQG ��� QJ�O�

PHGLXP UDQJH� ��� QJ�O� ��� QJ�O� ��� QJ�O� ��� QJ�O� �� QJ�O DQG �� QJ�O� RU

ORZHU UDQJH� �� QJ�O� �� QJ�O� �� QJ�O� �� QJ�O� �� QJ�O� DQG �� QJ�O� 

������ $FHWDWH EXIIHU VROXWLRQ� 

'LVVROYH DERXW � PRO RI VRGLXP DFHWDWH �HTXDO WR �� J RI DQK\GURXV VRGLXP DFHWDWH� ����� LQ ��� PO RI ZDWHU
����� LQWR D � ��� PO YROXPHWULF IODVN� $GG VXIILFLHQW JODFLDO DFHWLF DFLG ����� WR UHDFK D S+ RI ���� 0DNH XS WR
YROXPH ZLWK ZDWHU ����� DQG PL[ ZHOO� 

������ 'HULYDWL]DWLRQ DJHQW $ �� � PDVV FRQFHQWUDWLRQ LQ ZDWHU�� 

:HLJK DERXW ��� PJ RI VRGLXP WHWUDHWK\OERUDWH ������ LQWR D �� PO YROXPHWULF IODVN DQG PDNH XS WR YROXPH
ZLWK ZDWHU ������ 

7KLV VROXWLRQ LV QRW VWDEOH� DQG VKRXOG EH XVHG LPPHGLDWHO\�

������ 'HULYDWL]DWLRQ DJHQW % ��� � PDVV FRQFHQWUDWLRQ LQ WHWUDK\GURIXUDQH��

:HLJK DERXW � J RI VRGLXP WHWUDHWK\OERUDWH ������ LQWR D �� PO YROXPHWULF IODVN DQG PDNH XS WR YROXPH ZLWK
WHWUDK\GURIXUDQH ������

7KLV VROXWLRQ LV VWDEOH IRU DERXW WKUHH PRQWKV LI VWRUHG XQGHU DQ LQHUW JDV EODQNHW� ,WV XVH LV UHFRPPHQGHG IRU
ODUJH VHULHV RI VDPSOHV� 

������� 'U\LQJ DJHQW� 

3ODFH DERXW ��� J WR ��� J RI SRZGHUHG VRGLXP VXOIDWH ����� RQWR D TXDUW] SODWH DQG GU\ IRU DW OHDVW � K DW D
WHPSHUDWXUH RI ��� �&� $GG WKH GULHG VRGLXP VXOIDWH WR D ZLGH�QHFNHG ERWWOH DQG DOORZ WR FRRO WR URRP
WHPSHUDWXUH LQ D GHVLFFDWRU� 5HPRYH WKH ERWWOH IURP WKH GHVLFFDWRU DQG FORVH WLJKWO\�
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������� 6LOLFD IRU WKH FOHDQ�XS FROXPQ� 

,W LV UHFRPPHQGHG WR SUHSDUH EDWFKHV RI QR PRUH WKDQ ��� J SHU EDWFK� 

+HDW VLOLFD ����� IRU DW OHDVW �� K DW ���� ��� �& RQ D TXDUW] SODWH LQ D PXIIOH IXUQDFH �WKH WHPSHUDWXUH VKRXOG
QRW H[FHHG ��� �&��

$OORZ WKH SODWH WR FRRO LQ WKH RYHQ WR DERXW ��� �&� WUDQVIHU WKH VLOLFD WR D ZLGH�QHFNHG JODVV ERWWOH DQG DOORZ
WR FRRO WR URRP WHPSHUDWXUH LQ D GHVLFFDWRU� $GG ZDWHU WR WKH FRROHG VLOLFD XQWLO D PDVV IUDFWLRQ RI � � LV
UHDFKHG� &ORVH WKH ERWWOH DQG KRPRJHQL]H WKH FRQWHQWV IRU � K RQ D VKDNHU� 

&KHFN WKH KRPRJHQHLW\ DQG WKH PRLVWXUH FRQWHQW RI WKH SUHSDUHG VLOLFD E\ GHWHUPLQLQJ WKH PRLVWXUH FRQWHQW RI
GLIIHUHQW SRUWLRQV RI WKH SUHSDUHG VLOLFD� 7KH PRLVWXUH FRQWHQW VKDOO QRW YDU\ E\PRUH WKDQ ��� �� 

������� &OHDQ�XS FROXPQ� 

(QVXUH WKDW WKH FOHDQ�XS FROXPQ LV ILOOHG KRPRJHQHRXVO\� H�J� E\ XVLQJ D KH[DQH VOXUU\ RI VLOLFD� 

$GG DERXW � J RI VLOLFD ��������� WR WKH FROXPQ �VHH ����� DQG DGG DERXW � J RI GU\LQJ DJHQW ���������� 5LQVH
ZLWK �� PO RI KH[DQH ������ DQG OHW WKH VROYHQW SDVV WKURXJK WKH FROXPQ WR WKH OHYHO RI WKH XSSHU VXUIDFH RI WKH
FROXPQ EHG� 

7KH FROXPQ LV WKHQ UHDG\ IRU XVH� 

&RPPHUFLDOO\ DYDLODEOH SUH�SDFNHG FROXPQV PD\ EH XVHG� 

������� (OXHQW IRU FOHDQLQJ H[WUDFW� DFHWRQH LQ KH[DQH� 

7R HQVXUH TXDQWLWDWLYH HOXWLRQ RI DOO RUJDQRWLQ IURP WKH FOHDQ�XS FROXPQ� XVH D PL[WXUH RI Q�KH[DQH DQG
DFHWRQH� 8VLQJ DQ DSSURSULDWH VWDQGDUG VROXWLRQ SULRU WR DSSO\LQJ WKH FOHDQ�XS SURFHGXUH� GHWHUPLQH WKH
SHUFHQWDJH RI DFHWRQH WR EH DGGHG WR WKH Q�KH[DQH DQG WKH YROXPH RI WKH UHVXOWLQJ PL[WXUH QHFHVVDU\ IRU
FRPSOHWH HOXWLRQ� $GG WKH DSSURSULDWH YROXPH RI DFHWRQH ����� WR D ��� PO YROXPHWULF IODVN� 0DNH XS WR
YROXPH ZLWK KH[DQH ������ DQG PL[ ZHOO� 

� $SSDUDWXV

7KH JODVVZDUH VKRXOG EH IUHH RI FRQWDPLQDWLRQ �VHH $������

��� 9ROXPHWULF IODVNV� RI �� PO� �� PO� ��� PO DQG � ��� PO FDSDFLWLHV� 

��� 3LSHWWHV� RI � PO� � PO� � PO� � PO� � PO� � PO� � PO� �� PO� �� PO� �� PO DQG �� PO FDSDFLWLHV� 

��� 0LFUROLWUH V\ULQJHV� RI �� O DQG ��� O FDSDFLWLHV�

��� 6DPSOLQJ ERWWOH� RI � ��� PO FDSDFLW\� PDGH RI DPEHU JODVV� ZLWK VWUDLJKW VKRXOGHUV DQG ILWWHG ZLWK D
JODVV VWRSSHU� 

��� 6HSDUDWLQJ IXQQHO� � ��� PO� 

��� *ODVV FROXPQ IRU FOHDQ XS� IRU H[DPSOH RI �� FP OHQJWK� � FP LQQHU GLDPHWHU� ZLWK D IULW� EXW ZLWKRXW D
FRFN VWRS�

��� %HDNHU� RI ��� PO DQG � O FDSDFLWLHV� 

��� 6KDNHU� 

��� 0DJQHWLF VWLUUHU� IRU H[DPSOH ZLWK D VWLUULQJ UDWH RI � ��� PLQ �� DQG D PDJQHWLF EDU� �� PP ��� PP�
FRDWHG ZLWK SRO\WHWUDIOXRURHWKHQH� 
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���� 5RXQG ERWWRPHG IODVNV� ILWWHG ZLWK D JURXQG JODVV MRLQW� RI ��� PO DQG ��� PO FDSDFLWLHV� 

���� &RQFHQWUDWLRQ DSSDUDWXV� IRU H[DPSOH D URWDU\ HYDSRUDWRU�

���� 0XIIOH IXUQDFH� FDSDEOH RI PDLQWDLQLQJ D WHPSHUDWXUH RI ��� �&  �� �&� 

���� 'U\LQJ RYHQ� FDSDEOH RI KHDWLQJ XS WR ��� �&� 

���� 4XDUW] SODWH� KDYLQJ D �� FP GLDPHWHU� 

���� 'HVLFFDWRU� 

���� 6HSDUDWRU� IRU H[DPSOH D 6FKXOW]H VHSDUDWRU� VHH )LJXUH �� 

���� *DV FKURPDWRJUDSK� ZLWK VXLWDEOH GHWHFWRU GHYLFH �VHH ������

���� ,QMHFWRU� VSOLW RU VSOLWOHVV� SUHIHUDEO\ ZLWK DXWRPDWHG VDPSOLQJ GHYLFH� 

���� 'HWHFWRUV� HTXLSSHG ZLWK D VXLWDEOH GDWD SURFHVVLQJ V\VWHP IRU DFTXLVLWLRQ DQG GDWD HYDOXDWLRQ� 

������ )ODPH SKRWRPHWULF GHWHFWRU �)3'�� HTXLSSHG ZLWK D FXW�RII ILOWHU RI ��� QP RU DQ LQWHUIHUHQFH ILOWHU RI
��� QP RU SXOVHG IODPH SKRWRPHWULF GHWHFWRU HTXLSSHG ZLWK D ODUJH EDQGSDVV ILOWHU ZRUNLQJ DW ��� QP RU
��� QP ZLWK WLPH�VHOHFWLYH DFTXLVLWLRQ� 

������ 0DVV VSHFWURPHWHU IRU HOHFWURQ LPSDFW �(,� PRGH� ZLWK VXIILFLHQW VHQVLWLYLW\�

������ $WRPLF HPLVVLRQ GHWHFWRU� 

� 3URFHGXUH

��� 6DPSOLQJ DQG VDPSOH VWRUDJH

&DUU\ RXW VDPSOLQJ LQ DFFRUGDQFH ZLWK ,62 ������� ,62 ������� DQG ,62 �������

)RU VDPSOLQJ RI GULQNLQJ ZDWHU� VXUIDFH ZDWHU DQG ZDVWHZDWHU� XVH � ��� PO VDPSOLQJ ERWWOHV ������ &DUU\ RXW
DOO WKH IROORZLQJ VWHSV LQFOXGLQJ WKH H[WUDFWLRQ �VHH ������ LQ WKH VDPSOLQJ ERWWOH� 

0DUN D � ��� PO VDPSOLQJ ERWWOH ZLWK D � O PDUN� )LOO WKH ERWWOH WR WKH PDUN� .HHS FRRO DQG LQ WKH GDUN DQG
SUHWUHDW ZLWKLQ �� K �VHH �����

,W LV DOVR DSSURSULDWH WR ZHLJK SULRU WR DQG DIWHU ILOOLQJ� 

��� 'HULYDWL]DWLRQ DQG H[WUDFWLRQ

����� *HQHUDO

,Q FDVHV ZKHUH WKH FRQFHQWUDWLRQ RI RUJDQRWLQ FRPSRXQGV LQ VXUIDFH DQG ZDVWHZDWHU H[FHHGV WKH ZRUNLQJ
UDQJH� WKH VDPSOHV QHHG WKH IROORZLQJ IXUWKHU WUHDWPHQW� 

'LOXWH VXUIDFH ZDWHU DQG ZDVWHZDWHU VDPSOHV ZLWK ZDWHU ����� WR PHHW WKH ZRUNLQJ UDQJH ��� QJ�O WR
� ��� QJ�O�� ,I QHFHVVDU\� FDUU\ RXW D VFUHHQLQJ SURFHGXUH LQ RUGHU WR GHWHUPLQH WKH DSSUR[LPDWH FRQFHQWUDWLRQ
RI RUJDQRWLQ LQ WKH VDPSOH� 0DUN D � O VDPSOLQJ ERWWOH ZLWK D � O PDUN� $GG WKH DSSURSULDWH DPRXQW RI VXUIDFH
ZDWHU RU ZDVWHZDWHU� UHVSHFWLYHO\� 0DNH XS ZLWK ZDWHU WR WKH PDUN� 1RWH WKH VXUIDFH ZDWHU DQG ZDVWHZDWHU
YROXPH� UHVSHFWLYHO\� XVHG IRU DQDO\VLV LQ RUGHU WR FDOFXODWH WKH ILQDO UHVXOW� 
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'LPHQVLRQV LQ PLOOLPHWUHV �DSSUR[LPDWH� 

.H\

� VWRSFRFN
� JURXQG JODVV MRLQW

)LJXUH � ² 6FKXOW]H VHSDUDWRU
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3UHWUHDW VDPSOHV RI GULQNLQJ ZDWHU� VXUIDFH ZDWHU DQG ZDVWHZDWHU DQG DTXHRXV UHIHUHQFH VDPSOHV ��������
DQG EODQNV �������� DV IROORZV�

$GG �� PO RI DFHWDWH EXIIHU VROXWLRQ �������� DQG VKDNH IRU DERXW � PLQ� &KHFN WKH S+ DQG� LI QHFHVVDU\�
DGMXVW WR S+ ��� XVLQJ JODFLDO DFHWLF DFLG ����� RU VRGLXP K\GUR[LGH VROXWLRQ ������

:KLOH VWLUULQJ WKH VDPSOHV XVLQJ D PDJQHWLF VWLUUHU �DERXW � ��� PLQ �� ZLWK D EDU ������ GLS WKH WLS RI WKH
SLSHWWH EHORZ WKH VXUIDFH RI WKH ZDWHU VDPSOH DQG DGG � PO RI WKH VSLNLQJ 6ROXWLRQ %� �������� WR LW� 6WLU IRU D
IXUWKHU �� PLQ� 

7KH YROXPH RI WKH VDPSOH IRU VFUHHQLQJ PD\ EH UHGXFHG� LQ ZKLFK FDVH WKH DGGHG YROXPHV ZLOO QHHG WR EH
UHGXFHG WR PHHW WKH VDPH DQDO\VLV FRQGLWLRQV�

,W LV UHFRPPHQGHG WR FDUU\ RXW DQDO\VHV LQ GXSOLFDWH� 

����� 'HULYDWL]DWLRQ DQG H[WUDFWLRQ SURFHGXUH

7R WKH EXIIHUHG VROXWLRQ �������� DGG � PO RI WKH 'HULYDWL]DWLRQ DJHQW $ �������� RU ��� PO RI WKH 'HULYDWL]DWLRQ
DJHQW % ��������� $GG �� PO RI KH[DQH ������ DQG VKDNH IRU DERXW � PLQ� &KHFN WKH S+ DQG� LI QHFHVVDU\�
DGMXVW WR S+ ��� XVLQJ JODFLDO DFHWLF DFLG ����� RU VRGLXP K\GUR[LGH VROXWLRQ ������ 6WLU IRU �� PLQ RU VKDNH
YLJRURXVO\� HQVXUH WKDW WKH SKDVHV DUH ZHOO PL[HG� 

$OORZ WKH SKDVHV WR VHSDUDWH XVLQJ D VHSDUDWRU ������ E\ DGGLQJ ZDWHU ������ 7UDQVIHU WKH KH[DQH OD\HU WR D
��� PO IODVN DQG GU\ ZLWK � J RI VRGLXP VXOIDWH ������

5HGXFH WKH YROXPH RI WKH RUJDQLF SKDVH WR DERXW � PO XVLQJ D VXLWDEOH DSSDUDWXV ������� EXW WDNH FDUH WR
DYRLG UHGXFWLRQ WR GU\QHVV�

)RU HYDSRUDWLRQ RI WKH VROYHQW WR WKH ILQDO YROXPH RI � PO� WKH H[WUDFW PD\ EH WUDQVIHUUHG WR D VPDOOHU IODVN�

:KHQ XVLQJ D URWDU\ HYDSRUDWRU� LW LV UHFRPPHQGHG WR DGMXVW WKH ZDWHU EDWK WR DERXW �� �& WR �� �& DQG WR
DOORZ IRU D FRQVWDQW SUHVVXUH RI DERXW �� N3D WR �� N3D� 

,W PD\ EH DGYLVDEOH WR FKHFN WKH HIILFLHQF\ RI WKH HWK\ODWH VROXWLRQV� 7KLV PD\ EH GRQH� IRU H[DPSOH E\ DGGLQJ
WULHWK\OWLQ WR WKH VWDQGDUG VROXWLRQV FRQWDLQLQJ PRQR�� GL� DQG WULVXEVWLWXWHG WLQ FRPSRXQGV DQG E\ DGGLQJ
WHWUDHWK\OWLQ WR WKH VWDQGDUG VROXWLRQV FRQWDLQLQJ WKH WHWUDVXEVWLWXWHG WLQ� %\ WKLV SURFHGXUH� WKH GHULYDWL]DWLRQ
\LHOG PD\ EH GHWHUPLQHG IRU �DW OHDVW� RQH FRPSRXQG DQG D SURSHU OLPLW YDOXH PD\ EH VHW� 

��� &OHDQ XS RI WKH H[WUDFW

,Q WKH FDVH RI ORZ SROOXWHG VDPSOHV� WKH FOHDQ�XS VWHS PD\ EH RPLWWHG� 7UHDW WKH UHIHUHQFH VROXWLRQV LQ WKH
VDPH ZD\ DV WKH VDPSOHV�

7UDQVIHU WKH FRQFHQWUDWHG H[WUDFW WR WKH FOHDQ�XS FROXPQ ���������� $IWHU WKH H[WUDFW KDV UHDFKHG WKH VLOLFD
VXUIDFH� DGG FDXWLRXVO\ � PO RI HOXHQW ��������� RQWR WKH FROXPQ� $IWHU SHQHWUDWLRQ RI WKH HOXHQW� HOXWH ZLWK WKH
DSSURSULDWH DPRXQW RI HOXHQW �������� �� DQG FROOHFW WKH HOXDWH LQ D ��� PO URXQG�ERWWRPHG IODVN�

5HGXFH WKH YROXPH RI WKH HOXDWH WR DERXW � PO� XVLQJ D VXLWDEOH DSSDUDWXV ������� EXW WDNH FDUH WR DYRLG
UHGXFWLRQ WR GU\QHVV�

)RU HYDSRUDWLRQ RI WKH VROYHQW WR WKH ILQDO YROXPH RI � PO� WKH H[WUDFW PD\ EH WUDQVIHUUHG WR D VPDOOHU IODVN�

:KHQ XVLQJ D URWDU\ HYDSRUDWRU� LW LV UHFRPPHQGHG WR DGMXVW WKH ZDWHU EDWK WR DERXW �� �& WR �� �& DQG WR
DOORZ IRU D FRQVWDQW SUHVVXUH RI DERXW �� N3D WR �� N3D� 

,W PD\ EH DGYLVDEOH WR FKHFN WKH HIILFLHQF\ RI WKH HWK\ODWH VROXWLRQV� 7KLV PD\ EH GRQH� IRU H[DPSOH E\ DGGLQJ
WULHWK\OWLQ WR WKH VWDQGDUG VROXWLRQV FRQWDLQLQJ PRQR�� GL� DQG WULVXEVWLWXWHG WLQ FRPSRXQGV DQG E\ DGGLQJ
WHWUDHWK\OWLQ WR WKH VWDQGDUG VROXWLRQV FRQWDLQLQJ WKH WHWUDVXEVWLWXWHG WLQ� %\ WKLV SURFHGXUH� WKH GHULYDWL]DWLRQ
\LHOG PD\ EH GHWHUPLQHG IRU �DW OHDVW� RQH FRPSRXQG DQG D SURSHU OLPLW YDOXH PD\ EH VHW� 
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��� 0HDVXUHPHQW

2SWLPL]H WKH LQVWUXPHQW DFFRUGLQJ WR WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV� 4XDQWLI\ WKH JDV FKURPDWRJUDSKLF
VLJQDOV HLWKHU DV SHDN DUHDV RU DV SHDN KHLJKWV� ,Q WKH FDVH RI QRQ�FRQWLQXRXV GHWHFWLRQ �H�J� PDVV
VSHFWURPHWU\�� WKH HYDOXDWLRQ XVLQJ SHDN DUHDV LV UHFRPPHQGHG� 

127( ,Q WKLV ,QWHUQDWLRQDO 6WDQGDUG� RQO\ WKH HYDOXDWLRQ XVLQJ SHDN DUHDV LV GHVFULEHG DV DQ H[DPSOH� 

7KH LQMHFWLRQ VHTXHQFH LV DV IROORZV�

KH[DQH�

EODQN H[WUDFW�

H[WUDFWV RI WKH UHIHUHQFH VROXWLRQV LQ DVFHQGLQJ PDVV FRQFHQWUDWLRQ �FDOLEUDWLRQ VROXWLRQV��

KH[DQH�

VDPSOH H[WUDFWV� 

)RU SURFHGXUH FRQWURO� LW LV DGYDQWDJHRXV WR DQDO\VH D EODQN H[WUDFW DQG D UHIHUHQFH VROXWLRQ H[WUDFW DIWHU
DERXW HYHU\ VL[ LQMHFWLRQV �UHFDOLEUDWLRQ�� ,I WKH FRQWURO YDOXH IRU WKH EODQN GRHV QRW PDWFK ZLWK WKH RULJLQDO
EODQN YDOXH RU WKH UHFDOLEUDWLRQ GRHV QRW DOORZ YDOXHV ZLWKLQ WKH SUHFLVLRQ GDWD� UHSHDW WKH ODVW VHULHV RI
PHDVXUHPHQWV� ,I QHFHVVDU\� FKHFN WKH SURFHGXUH� 

� ,GHQWLILFDWLRQ

��� 0LQLPXP UHTXLUHPHQW IRU LGHQWLILFDWLRQ

,QGHSHQGHQW IURP WKH GHWHFWLRQ V\VWHP� LGHQWLI\ WKH DQDO\WHV E\ FRPSDULVRQ RI WKH UHWHQWLRQ WLPHV IRU VDPSOHV
DQG UHIHUHQFHV� 0LQLPXP UHTXLUHPHQW IRU LGHQWLILFDWLRQ DUH UHWHQWLRQ WLPHV ZLWKLQ  ���� PLQ� UHVSHFWLYHO\
UHODWLYH UHWHQWLRQ WLPHV ZLWKLQ  ��� � RYHU WKH WRWDO UXQ RI D FKURPDWRJUDP� 

��� ,GHQWLW\ FKHFN

����� *HQHUDO

7KH LGHQWLW\ LV FKHFNHG LQ VHYHUDO VWHSV�

,I WKH UHWHQWLRQ WLPHV RU WKH UHODWLYH UHWHQWLRQ WLPHV IRU VDPSOHV DQG UHIHUHQFHV� UHVSHFWLYHO\� IURP RQH
FDSLOODU\ FROXPQ DUH LQ DJUHHPHQW� WKH LGHQWLW\ LQ UHVSHFW WR D VSHFLILF GHWHFWLRQ LV SUREDEOH� 

127( ,Q WKLV ,QWHUQDWLRQDO 6WDQGDUG RQO\ VSHFLILF GHWHFWLRQV DUH GHVFULEHG� 

7KH LGHQWLW\ LV UHJDUGHG DV FRQILUPHG� LI RQ D VHFRQG FDSLOODU\ FROXPQ RI GLIIHUHQW SRODULW\� WKH UHWHQWLRQ WLPHV
RU WKH UHODWLYH UHWHQWLRQ WLPHV� UHVSHFWLYHO\� IRU VDPSOHV DQG UHIHUHQFHV DUH DOVR LQ DJUHHPHQW� )XUWKHUPRUH� 
WKH LGHQWLW\ LV FRQILUPHG LI WKH UHWHQWLRQ WLPHV RU WKH UHODWLYH UHWHQWLRQ WLPHV� UHVSHFWLYHO\� IURP RQH FROXPQ
PDWFKHV VXIILFLHQWO\ �VHH ������ ZLWK WKH PDVV VSHFWUXP RI D UHIHUHQFH VXEVWDQFH� RU� LI LQ FDVH RI VLQJOH LRQ
PRQLWRULQJ� WKH FKDUDFWHULVWLF PDVVHV RI WKH LVRWRSH FOXVWHUV RFFXU DQG WKH IROORZLQJ FULWHULD DUH PHW� 

����� 6SHFLDO FULWHULD IRU WKH PDVV VSHFWURPHWULF LGHQWLILFDWLRQ

7KH UDWLRV RI SHDN DUHDV RI WKH UHVSHFWLYH LVRWRSH FOXVWHUV RI D FRPSRXQG PD\ EH PDVV�SRUWLRQ GHSHQGHQW
DQG PD\ GLIIHU GXH WR WKH SDUDPHWHU VHWWLQJ DQG W\SH RI WKH PDVV VSHFWURPHWULF V\VWHP XVHG� )URP WKH
FKURPDWRJUDPV RI WKH H[WUDFWV RI WKH UHIHUHQFH VROXWLRQV DQG WKH VDPSOH H[WUDFWV� WKH SHDN DUHDV RI WKH
FKRVHQ IRXU PDVVHV IURP 7DEOH � �$0K�� $0K�� $0O� DQG $0O��� 
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7KH UDWLRV )K �KLJKHU FOXVWHU� DQG )O �ORZHU FOXVWHU� DUH GHWHUPLQHG� 

0K�
K

0K�

$)
$

��� 

0O�
O

0O�

$)
$

��� 

ZKHUH

)K LV WKH UDWLR RI WKH SHDN DUHDV RI WKH KLJKHU LVRWRSH FOXVWHU �VXEVFULSW K� LQ WKH FKURPDWRJUDPV�

)O LV WKH UDWLR RI WKH SHDN DUHDV RI WKH ORZHU LVRWRSH FOXVWHU �VXEVFULSW O� LQ WKH FKURPDWRJUDPV�

$0K� LV WKH SHDN DUHD RI WKH KLJKHU PDVV �VXEVFULSW �� LQ WKH KLJKHU LVRWRSH FOXVWHU �VXEVFULSW K��

$0K� LV WKH SHDN DUHD RI WKH ORZHU PDVV �VXEVFULSW �� LQ WKH KLJKHU LVRWRSH FOXVWHU �VXEVFULSW K��

$0O� LV WKH SHDN DUHD RI WKH KLJKHU PDVV �VXEVFULSW �� LQ WKH ORZHU LVRWRSH FOXVWHU �VXEVFULSW O��

$0O� LV WKH SHDN DUHD RI WKH ORZHU PDVV �VXEVFULSW �� LQ WKH ORZHU LVRWRSH FOXVWHU �VXEVFULSW O��

7DEOH �² &KDUDFWHULVWLF PDVVHV IRU LGHQWLILFDWLRQ DQG HYDOXDWLRQ

6XEVWDQFH &OXVWHU D� � D� &OXVWHU E� � E� &OXVWHU F� � F� 

0RQREXW\OWULHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

'LEXW\OGLHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

7ULEXW\OPRQRHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

7HWUDEXW\OWLQ ����� � ����� ����� � ����� ����� � ����� 

0RQRRFW\OWULHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

'LRFW\OGLHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

7ULSKHQ\OPRQRHWK\OWLQ ����� � ����� ����� � ����� ²

7ULF\FORKH[\OPRQRHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

0RQRKHSW\OWULHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

'LKHSW\OGLHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

7ULSURS\OPRQRHWK\OWLQ ����� � ����� ����� � ����� ����� � ����� 

7HWUDSURS\OWLQ ����� � ����� ����� � ����� ����� � ����� 

,I WZR FOXVWHUV RI PDVVHV �IURP D� E� F� KDYH EHHQ FKRVHQ� XVH WKH IROORZLQJ QRPHQFODWXUH�

0KQ FOXVWHU RI WKH KLJKHU PDVVHV� Q  �VW RU �QG PDVV LQ WKH FOXVWHU�

0OQ FOXVWHU RI WKH ORZHU PDVVHV� Q  �VW RU �QG PDVV LQ WKH FOXVWHU�
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$VVXPLQJ WKDW WKH FOXVWHU LRQV LQ WKH FKURPDWRJUDPV RI WKH H[WUDFWV IURP WKH UHIHUHQFH VROXWLRQV DUH QRW
DIIHFWHG E\ LQWHUIHUHQFHV� WKH SHDN DUHD UDWLRV DUH FDOFXODWHG �)KF DQG )OF� DQG FRPSDUHG ZLWK WKH UHVSHFWLYH
SHDN DUHD UDWLRV �)KV DQG )OV� IURP WKH FKURPDWRJUDPV RI WKH VDPSOH H[WUDFWV� 7KH LGHQWLW\ RI DQ DQDO\WH LV
FRQILUPHG LI RQH RI WKH IROORZLQJ FULWHULD ���� ���� RU ��� LV PHW�

KF OF

KV OV
���� DQG ����

) )
D E

) )
 ��� 

KF OF

KV OV
���� DQG ����

) )
F E

) )
 ��� 

KF OF

KV OV
���� DQG ����

) )
D G

) )
 ��� 

ZKHUH

)KF� )OF LV WKH SHDN DUHD UDWLR RI WKH KLJKHU �VXEVFULSW K�� UHVSHFWLYHO\ ORZHU �VXEVFULSW O�� LVRWRSH FOXVWHU
LQ WKH FKURPDWRJUDPV RI WKH UHIHUHQFH VROXWLRQV �VXEVFULSW F��

)KV� )OV LV WKH SHDN DUHD UDWLR RI WKH KLJKHU �VXEVFULSW K� � UHVSHFWLYHO\ ORZHU �VXEVFULSW O� LVRWRSH FOXVWHU
LQ WKH FKURPDWRJUDPV RI WKH VDPSOH H[WUDFWV �VXEVFULSW V��

D� E� F� G DUH WKH PDVV SRUWLRQ DQG PDWUL[ GHSHQGHQW WROHUDQFHV RI WKH SHDN DUHD UDWLRV �VHH 7DEOH ���

,I FULWHULRQ ��� LV IXOILOOHG� ERWK LVRWRSH FOXVWHUV DUH UHJDUGHG DV QRW XQGHUJRLQJ LQWHUIHUHQFH� ,I FULWHULRQ ��� LV
IXOILOOHG� WKH ORZHU FOXVWHU LV UHJDUGHG DV QRW XQGHUJRLQJ LQWHUIHUHQFH� ,I FULWHULRQ ��� LV IXOILOOHG� WKH KLJKHU
FOXVWHU LV UHJDUGHG DV QRW XQGHUJRLQJ LQWHUIHUHQFH� ,Q RWKHU FDVHV� ERWK FOXVWHUV XQGHUJR LQWHUIHUHQFH DQG WKH
LGHQWLW\ LV QRW FRQILUPHG� 

&DOFXODWH WKH DSSDUDWXV DQG SRVVLEO\ PDVV SRUWLRQ GHSHQGHQW UDWLRV �)KF DQG )OF� E\ LQMHFWLRQ RI WKH UHIHUHQFH
VROXWLRQ H[WUDFW ZKLFK LV WKH QHDUHVW WR WKH H[SHFWHG PDVV UDWLR RI WKH VDPSOH� 

7DEOH �² 0DVV SRUWLRQ DQG PDWUL[ GHSHQGHQW WROHUDQFHV �D� E� F� G� RI WKH SHDN DUHD UDWLRV

:RUNLQJ UDQJH
7ROHUDQFHV

�� QJ�O WR �� QJ�O �� QJ�O WR ��� QJ�O ��� QJ�O WR � ��� QJ�O

D ��� ��� ����

E ��� ��� ����

F ��� ���� ����

G ��� ���� ����

�� &DOLEUDWLRQ

&DOLEUDWH ZLWK WKH LQWHUQDO UHIHUHQFH VWDQGDUG RYHU WKH WRWDO SURFHGXUH XVLQJ D FDOLEUDWLRQ FXUYH� 7R HVWDEOLVK D
FDOLEUDWLRQ FXUYH� PHDVXUH WKH H[WUDFWV RI DW OHDVW VL[ UHIHUHQFH VROXWLRQV ��������� )RU TXDQWLILFDWLRQ RI WKH
PRQRDON\ODWHG FRPSRXQGV� XVH PRQRKHSW\OWLQ WULFKORULGH �0+7&O� DV LQWHUQDO VWDQGDUG� IRU TXDQWLILFDWLRQ RI
GLDON\ODWHG FRPSRXQGV� XVH GLKHSW\OWLQ GLFKORULGH �'+7&O� DV LQWHUQDO VWDQGDUG� IRU TXDQWLILFDWLRQ RI WULDON\ODWHG
FRPSRXQGV� XVH WULSURS\OWLQ FKORULGH �737&O� DV LQWHUQDO VWDQGDUG� DQG IRU WKH TXDQWLILFDWLRQ RI WKH
WHWUDON\ODWHG FRPSRXQGV� XVH WHWUDSURS\OWLQ �7737� DV LQWHUQDO VWDQGDUG� 

7KH VSHFLILF� LQWUDODERUDWRU\ UHODWLYH UHVSRQVHV� UHODWHG WR DQ LQWHUQDO UHIHUHQFH VWDQGDUG �VXEVFULSW ,�� H�J� 
GLKHSW\OWLQ �'+7� DUH GHWHUPLQHG XVLQJ WKUHH DGGLWLRQDO LQWHUQDO VWDQGDUGV �VXEVFULSW N� RI GLIIHUHQW GHJUHHV RI
DON\ODWLRQ� 7KH\ DUH WDNHQ IURP WKH H[WUDFW FKURPDWRJUDPV RI WKH UHIHUHQFH VROXWLRQ� 7KH PHDQ LV FRPSDUHG WR
WKH UHODWLYH UHVSRQVH FDOFXODWHG IURP WKH FKURPDWRJUDPV RI VDPSOH H[WUDFWV� 
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,I GLKHSW\OWLQ �'+7� LV FKRVHQ DV LQWHUQDO UHIHUHQFH VWDQGDUG �VXEVFULSW ,�� XVH VXEVFULSW N VXEVHTXHQWO\ IRU
HDFK RI WKH RWKHU WKUHH LQWHUQDO VWDQGDUGV PRQRKHSW\OWLQ �0+7�� WULSURS\OWLQ �737� DQG WHWUDSURS\OWLQ �7737� LQ
(TXDWLRQ ���� 

&DOFXODWH WKH UHODWLYH UHVSRQVH DV IROORZV�

I�
,FM NFM

,NFM
NFM ,FM

$ P
5

$ P
��� 

ZKHUH

5 I�,NFM LV WKH UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUG N� LQ UHODWLRQ WR WKH LQWHUQDO UHIHUHQFH VWDQGDUG ,
LQ WKH FDOLEUDWLRQ F� PDVV SRUWLRQ VWHS M�

$,FM LV WKH SHDN DUHD RI WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH FDOLEUDWLRQ F� PDVV SRUWLRQ VWHS M�

PNFM LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH LQWHUQDO VWDQGDUG N LQ WKH FDOLEUDWLRQ F� PDVV SRUWLRQ
VWHS M�

$NFM LV WKH SHDN DUHD RI WKH LQWHUQDO VWDQGDUG N LQ WKH FDOLEUDWLRQ F� PDVV SRUWLRQ VWHS M�

P,FM LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH FDOLEUDWLRQ F� 
PDVV SRUWLRQ VWHS M�

'HULYH WKH W\SLFDO� VSHFLILF LQWUDODERUDWRU\ UHODWLYH UHVSRQVH IRU WKH GHJUHH RI DON\ODWLRQ E\ FDOFXODWLRQ RI WKH
PHDQ YDOXH IURP DOO PDVV SRUWLRQ VWHSV�

I� I�
�

� M

,NF ,NFM
M

5 5
M

��� 

ZKHUH

5I�,NF LV WKH PHDQ UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUG N� UHODWHG WR WKH LQWHUQDO UHIHUHQFH VWDQGDUG
, LQ WKH FDOLEUDWLRQ F RYHU DOO PDVV SRUWLRQ VWHSV M�

5I�LNFM LV WKH UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUG N UHODWHG WR WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ
WKH FDOLEUDWLRQ F IRU PDVV SRUWLRQ VWHS M� 

&DOFXODWH WKH VWDQGDUG GHYLDWLRQ RI WKH W\SLFDO� VSHFLILF LQWUDODERUDWRU\ UHODWLYH UHVSRQVH IRU WKH GHJUHH RI
DON\ODWLRQ DV IROORZV�

I�

�
I� I�� �

�,NF
,NF ,NFM

5
5 5

V
M

 ��� 

ZKHUH

V5I�,NF LV WKH VWDQGDUG GHYLDWLRQ RI WKH PHDQ UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUG N UHODWHG WR WKH
LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH FDOLEUDWLRQ F RYHU DOO PDVV SRUWLRQ VWHSV M�

5I�,NF LV WKH PHDQ UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUGV N UHODWHG WR WKH LQWHUQDO UHIHUHQFH
VWDQGDUG , LQ WKH FDOLEUDWLRQ F RYHU DOO PDVV SRUWLRQ VWHSV M�

5I�,NFM LV WKH UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUG N UHODWHG WR WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ
WKH FDOLEUDWLRQ F� RI WKH PDVV SRUWLRQ VWHS M�

M LV WKH PDVV SRUWLRQ VWHS� 
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DQG VXFFHVVLYHO\ WKH UHODWLYH VWDQGDUG GHYLDWLRQ 6UHO�

I�
UHO

I�
���,NF5

,NF

V
6

5
��� 

ZKHUH

6UHO LV WKH UHODWLYH VWDQGDUG GHYLDWLRQ� H[SUHVVHG LQ SHUFHQW� RI WKH PHDQ UHODWLYH UHVSRQVH RI WKH
LQWHUQDO VWDQGDUG N UHODWHG WR WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH FDOLEUDWLRQ F RYHU DOO PDVV
SRUWLRQ VWHSV M�

V5I�,NF LV WKH VWDQGDUG GHYLDWLRQ RI WKH PHDQ UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUG N UHODWHG WR WKH
LQWHUQDO VWDQGDUG , LQ WKH FDOLEUDWLRQ F RYHU DOO PDVV SRUWLRQ VWHSV M�

5I�,NF LV WKH PHDQ UHODWLYH UHVSRQVH RI WKH LQWHUQDO VWDQGDUG N UHODWHG WR WKH LQWHUQDO UHIHUHQFH VWDQGDUG ,
LQ WKH FDOLEUDWLRQ F RYHU DOO PDVV SRUWLRQ VWHSV M� 

7KH UHODWLYH VWDQGDUG GHYLDWLRQ� 6UHO� VKDOO QRW H[FHHG �� �� 

:KHQ XVLQJ D PDVV VSHFWURPHWHU� WKH GHWHFWLRQ PD\ EH EDVHG HLWKHU RQ WKH SHDN DUHD IRU WKH PDVV RI KLJKHVW
LQWHQVLW\ �EDVH SHDN� IURP D FOXVWHU ZLWKRXW LQWHUIHUHQFH ������� SUHIHUDEO\ WKH KLJKHU FOXVWHU� RI 27& L RU RQ
WKH VXP RI WKH SHDN DUHDV IRU WKLV FOXVWHU �$0K� $0K� UHVSHFWLYHO\ $0O� $0O��� 'HULYH RQH RI WKHVH VXPV
IURP WKH FKURPDWRJUDPV E\ LQWHJUDWLRQ RI WKH SHDN DUHDV $ RI WKH 27& L DQG IRU WKH LQWHUQDO UHIHUHQFH
VWDQGDUG , DQG IRU HDFK 27& L� &DOFXODWH D FDOLEUDWLRQ FXUYH DFFRUGLQJ WR (TXDWLRQ ��� IRU HDFK ZRUNLQJ UDQJH� 

� �\ D [ D ����

ZKHUH

\ LV WKH PDVV RI 27& L LQ D FDOLEUDWLRQ RI RQH ZRUNLQJ UDQJH�

D� LV WKH VORSH RI FDOLEUDWLRQ FXUYH�

[ LV WKH YDOXH FDOFXODWHG IURP SHDN DUHD DQG PDVV RI LQWHUQDO UHIHUHQFH VWDQGDUG �VXEVFULSW ,� DQG
SHDN DUHD RI 27& L�

D� LV WKH LQWHUFHSW RI FDOLEUDWLRQ FXUYH� 

&DOFXODWH WKH FRHIILFLHQWV RI (TXDWLRQ ���� DFFRUGLQJ WR (TXDWLRQV ���� DQG ����� 

� �

� �� �

� �

LM LM LL

LLM

[ [ \ \
D

[ [
����

ZKHUH

�

� �
M

L LM
M

[ [
M

�

� �
M

LML
M

\ \
M
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LFM
LM ,F

,FM

$
[ P

$

� � LLD \ D [ ����

ZKHUH

D� LV WKH VORSH RI FDOLEUDWLRQ FXUYH�

D� LV WKH LQWHUFHSW RI FDOLEUDWLRQ FXUYH�

\LM LV WKH PDVV RI 27& L LQ D FDOLEUDWLRQ F RI RQH ZRUNLQJ UDQJH� PDVV SRUWLRQ VWHS M � PLFM��

[LM LV WKH YDOXH FDOFXODWHG IURP SHDN DUHD DQG PDVV RI LQWHUQDO UHIHUHQFH VWDQGDUG �VXEVFULSW ,� DQG
SHDN DUHD RI 27& L LQ D FDOLEUDWLRQ F RI RQH ZRUNLQJ UDQJH� IRU PDVV SRUWLRQ VWHS M�

$,FM LV WKH SHDN DUHD RI LQWHUQDO UHIHUHQFH VWDQGDUG , LQ D FDOLEUDWLRQ F RI RQH ZRUNLQJ UDQJH� IRU PDVV
SRUWLRQ VWHS M�

$LFM LV WKH SHDN DUHD RI 2& L LQ D FDOLEUDWLRQ F RI RQH ZRUNLQJ UDQJH� PDVV SRUWLRQ VWHS M�

P,F LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI LQWHUQDO UHIHUHQFH VWDQGDUG , LQ D FDOLEUDWLRQ F RI RQH
ZRUNLQJ UDQJH�

L[ LV WKH PHDQ RI DOO [LM LQ D FDOLEUDWLRQ RI RQH ZRUNLQJ UDQJH IRU RQH 27& L�

L\ LV WKH PHDQ RI DOO \LM LQ D FDOLEUDWLRQ RI RQH ZRUNLQJ UDQJH IRU RQH 27& L� 

'HULYH IURP WKH FKURPDWRJUDPV E\ LQWHJUDWLRQ RI WKH SHDN DUHDV $ RI WKH 27& L DQG IRU WKH LQWHUQDO UHIHUHQFH
VWDQGDUG , DQG IRU HDFK 27& L WKH PDVV SRUWLRQ GHSHQGDQW UHVSRQVH IDFWRUV 5I�LFM� 

I�
,FM LF

LFM
LFM ,F

$ îP
5

$ îP
����

ZKHUH

5I�LFM LV WKH UHVSRQVH IDFWRU IRU WKH 2& L GXULQJ FDOLEUDWLRQ F� PDVV SRUWLRQ VWHS M�

$,FM LV WKH SHDN DUHD IRU WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH FDOLEUDWLRQ F� PDVV SRUWLRQ VWHS M�

PLF LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH 2& L LQ WKH FDOLEUDWLRQ F�

$LFM LV WKH SHDN DUHD IRU WKH 27& L LQ WKH FDOLEUDWLRQ F� IRU PDVV SRUWLRQ VWHS M�

P,F LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH FDOLEUDWLRQ F� 

�� &DOFXODWLRQ

���� 0DVV FRQFHQWUDWLRQV

&DOFXODWH IURP WKH FKURPDWRJUDPV RI WKH FDOLEUDWLRQ VROXWLRQV WKH VSHFLILF� LQWUDODERUDWRU\ UHODWLYH UHVSRQVH IRU
WKH GHJUHH RI DON\ODWLRQ >(TXDWLRQ ���@ RI WKH LQWHUQDO VWDQGDUGV UHODWHG WR WKH LQWHUQDO UHIHUHQFH VWDQGDUG� H�J�
GLKHSW\OWLQ �'+7� DQG LWV UHVSRQVH DQG WKH UHVSHFWLYH VWDQGDUG GHYLDWLRQ >(TXDWLRQ ���@� &DOFXODWH WKH UHODWLYH
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UHVSRQVH RI WKH LQWHUQDO VWDQGDUGV UHODWHG WR WKH UHIHUHQFH VWDQGDUG >(TXDWLRQ ���@ IURP WKH FKURPDWRJUDPV RI
WKH VDPSOH H[WUDFWV DQG FRPSDUH LW WR WKH VSHFLILF� LQWUDODERUDWRU\ UHODWLYH UHVSRQVH IRU WKH GHJUHH RI
DON\ODWLRQ� 'HSHQGLQJ RQ WKH GHJUHH RI DON\ODWLRQ DQG WKH VDPSOH� VWDWH WKH UHODWLYH UHVSRQVH LQ WKH FDOLEUDWLRQ
LQFOXGLQJ WKH UHVSHFWLYH VWDQGDUG GHYLDWLRQ DQG WKH UHODWLYH UHVSRQVH LQ WKH WHVW UHSRUW� 

&DOFXODWH WKH PDVV PL RI 27& L LQ WKH VDPSOH H[WUDFW XVLQJ (TXDWLRQ �����

� �
L ,

L
,

$ P
P D D

$
����

ZKHUH

PL LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH 2& L LQ WKH SUHWUHDWHG VDPSOH H[WUDFW�

$L LV WKH SHDN DUHD RI 27& L LQ WKH VDPSOH PHDVXUHPHQW�

P, LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH SUHWUHDWHG
H[WUDFW DV 2&�

$, LV WKH SHDN DUHD IRU WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH VDPSOH PHDVXUHPHQW�

D�� D� DUH WKH FRHIILFLHQWV FDOFXODWHG IURP (TXDWLRQ ����� 

,I WKH 2& L LV WR EH TXDQWLILHG E\ WKH ³DGMXVWHG�VLQJOH�UHIHUHQFH�FDOLEUDWLRQ´� XVH DV D EDVLV WKH UHVSRQVH IDFWRU
5I�LFM IRU WKH PDVV SRUWLRQ VWHS M� ZKLFK LV QHDUHVW WR WKH SHDN DUHD $LF IRU WKH PHDVXUHG YDOXH $L� 

&DOFXODWH WKH PDVV PL RI WKH 2& L LQ WKH SUHWUHDWHG VDPSOH H[WUDFW DFFRUGLQJ WR (TXDWLRQ �����

I�LFM L ,
L

,

5 $ P
P

$
����

ZKHUH

PL LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH 2& L LQ WKH SUHWUHDWHG VDPSOH H[WUDFW�

5I�LFM LV WKH PHDQ UHVSRQVH IDFWRU 2& L DW WKH PDVV SRUWLRQ VWHS M�

$L LV WKH SHDN DUHD 27& L LQ WKH VDPSOH PHDVXUHPHQW�

P, LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH SUHWUHDWHG H[WUDFW
DV 2&�

$, LV WKH SHDN DUHD IRU WKH LQWHUQDO UHIHUHQFH VWDQGDUG , LQ WKH VDPSOH PHDVXUHPHQW� 

7KH PDVV FRQFHQWUDWLRQ ZL RI WKH 2& L LQ WKH ZDWHU VDPSOH LV FDOFXODWHG DFFRUGLQJ WR (TXDWLRQ �����

V

L
L

P
9

����

ZKHUH

L LV WKH PDVV FRQFHQWUDWLRQ� H[SUHVVHG LQ QDQRJUDPV SHU OLWUH� IRU WKH 2& L LQ WKH ZDWHU VDPSOH�

PL LV WKH PDVV� H[SUHVVHG LQ QDQRJUDPV� RI WKH 2& L LQ WKH SUHWUHDWHG VDPSOH SRUWLRQ�

9V LV WKH YROXPH� H[SUHVVHG LQ OLWUHV ������ RI WKH ZDWHU VDPSOH XVHG IRU DQDO\VLV�
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���� ([SUHVVLRQ RI UHVXOWV

5HSRUW WKH PDVV FRQFHQWUDWLRQ LQ QDQRJUDPV RI 2& SHU OLWUH �QJ�O� ZLWKRXW GHFLPDOV DQG WR WZR VLJQLILFDQW
GLJLWV�

5HSRUW WKH PDVV FRQFHQWUDWLRQ KLJKHU WKDQ � ��� QJ�O LQ PLFURJUDPV RI 2& SHU OLWUH � J�O� WR WZR VLJQLILFDQW
GLJLWV�

�� 3UHFLVLRQ

3UHFLVLRQ GDWD IURP DQ LQWHUODERUDWRU\ VWXG\ DUH JLYHQ LQ $QQH[ %� 

�� 7HVW UHSRUW

7KH WHVW UHSRUW VKDOO FRQWDLQ WKH IROORZLQJ LQIRUPDWLRQ�

D� UHIHUHQFH WR WKLV ,QWHUQDWLRQDO 6WDQGDUG �,62 ������������

E� LGHQWLW\ RI WKH ZDWHU VDPSOH�

F� LQIRUPDWLRQ RQ VDPSOLQJ DQG VDPSOH SUHWUHDWPHQW �WUDQVSRUW DQG VWRUDJH��

G� GHWDLOHG GHVFULSWLRQ RI WKH SURFHGXUH �H�J� H[WUDFW FOHDQLQJ� W\SH RI GHWHFWRU��

H� SURFHGXUH GXULQJ LGHQWLILFDWLRQ DQG TXDQWLILFDWLRQ RI WKH VLQJOH FRPSRQHQWV �VWDWHPHQW RI FDOLEUDWLRQ DQG
FDOFXODWLRQ PRGH��

I� VWDWHPHQW RI UHVXOWV DV VSHFLILHG LQ �����

J� DQ\ GHYLDWLRQ IURP WKH SURFHGXUH DQG VWDWHPHQW RI DOO FLUFXPVWDQFHV WKDW PD\ KDYH LQIOXHQFHG WKH UHVXOW�

K� UHODWLYH UHVSRQVH IURP WKH FDOLEUDWLRQ DQG WKH VDPSOH VROXWLRQV�
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$QQH[ $
�LQIRUPDWLYH� 

*DV FKURPDWRJUDSKLF FRQGLWLRQV

$�� ([DPSOHV RI FRPPRQ JDV FKURPDWRJUDSKLF FRQGLWLRQV

$���� ([DPSOH � 

,QMHFWLRQ FRQGLWLRQV� VSOLW�VSOLWOHVV
,QMHFWLRQ WHPSHUDWXUH� ��� �&
&DUULHU� KHOLXP

IORZUDWH� ���� PO�PLQ DW �� �&
IORZUDWH� ���� PO�PLQ DW ��� �&

&DSLOODU\ FROXPQ� OHQJWK �� P
���� PP LQQHU GLDPHWHU
ILOP WKLFNQHVV ���� P
SKDVH 29��� �PHWK\O VLOLFRQH� 

2YHQ WHPSHUDWXUH SURJUDPPH� �� �& � �&�PLQ  ��� �& � �&�PLQ  ��� �&

$���� ([DPSOH � 

,QMHFWLRQ FRQGLWLRQV� FROG LQMHFWLRQ V\VWHP
��� V VSOLWOHVV
VSOLW �� PO�PLQ

,QMHFWLRQ WHPSHUDWXUH SURJUDPPH� �� �&  �� �&�V ��� �&
&DUULHU� KHOLXP

SUH�SUHVVXUH �� N3D
IORZUDWH DERXW � PO�PLQ

&DSLOODU\ FROXPQ� OHQJWK �� P
���� PP LQQHU GLDPHWHU
ILOP WKLFNQHVV ��� P
SKDVH &3�6LO � &%��

2YHQ WHPSHUDWXUH SURJUDPPH� �� �&  �� �&�PLQ  ��� �&  ���� PLQ  ��� �&

$���� ([DPSOH �

,QMHFWLRQ FRQGLWLRQV� FROG LQMHFWLRQ V\VWHP� VSOLW � PO�PLQ
,QMHFWLRQ WHPSHUDWXUH SURJUDPPH� �� �&  �� �&�V  ��� �&
&DUULHU� KHOLXP

IORZUDWH � PO�PLQ
&DSLOODU\ FROXPQ� OHQJWK �� P

���� PP LQQHU GLDPHWHU
ILOP WKLFNQHVV ���� P
SKDVH +3����

2YHQ WHPSHUDWXUH SURJUDPPH� ��� �& � �&�PLQ  ��� �&  �� �&�PLQ  ��� �&  � PLQ  ��� �&

�� 29�� &3�6LO � &% DQG +3�� DUH H[DPSOHV RI VXLWDEOH SKDVHV DYDLODEOH FRPPHUFLDOO\� 7KLV LQIRUPDWLRQ LV JLYHQ IRU WKH
FRQYHQLHQFH RI XVHUV RI WKLV ,QWHUQDWLRQDO 6WDQGDUG DQG GRHV QRW FRQVWLWXWH DQ HQGRUVHPHQW E\ ,62 RI WKLV�WKHVH SURGXFWV�
(TXLYDOHQW SURGXFWV PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH VDPH UHVXOWV� 
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$���� ([DPSOH �

,QMHFWLRQ FRQGLWLRQV� ODUJH YROXPH V\VWHP� �� O
,QMHFWLRQ WHPSHUDWXUH SURJUDPPH� �� �&  � �&�V  �� �&  �� �&�V  ��� �& KHOG IRU �� V
&DUULHU� KHOLXP

FROXPQ KHDG SUHVVXUH ��� N3D
&DSLOODU\ FROXPQ� OHQJWK �� P

���� PP LQQHU GLDPHWHU
ILOP WKLFNQHVV ���� P
SKDVH +3����

2YHQ WHPSHUDWXUH SURJUDPPH� �� �& KHOG IRU � PLQ  �� �&�PLQ  ��� �& KHOG IRU � PLQ

$�� ([DPSOHV RI FRPPRQ GHWHFWLRQ FRQGLWLRQV

$���� )ODPH SKRWRPHWULF GHWHFWLRQ� )3'

$������ &RQWLQXRXV IODPH

'HWHFWRU WHPSHUDWXUH� ��� �&� GHWHFWRU EDVH ��� �&
*DVHV� IODPH JDVHV� +�� V\QWKHWLF DLU

FDUULHU JDV� IRU H[DPSOH 1�� +H
)LOWHU� FXW�RII ILOWHU ��� QP RU LQWHUIHUHQFH ILOWHU ��� QP

7KH IODPH VKRXOG EH DV ULFK LQ K\GURJHQ DV SRVVLEOH LQ RUGHU WR DOORZ WKH IRUPDWLRQ RI 6Q�+
 VSHFLHV� 7KH
V\QWKHWLF DLU VKRXOG EH NHSW DV VFDUFH DV SRVVLEOH LQ RUGHU WR DYRLG D KLJK EDFNJURXQG� KRZHYHU� LW VKDOO EH
VXIILFLHQW WR DYRLG WKH H[WLQFWLRQ RI WKH IODPH ZKHQ SDVVLQJ WKH VROYHQW SHDN� 

:KHUH LQWHUIHUHQFHV DUH VXVSHFWHG� XVH ILOWHUV� &XW�RII ILOWHUV VKDOO FXW WKH UDQJH EHORZ ��� QP� ,QWHUIHUHQFH
ILOWHUV VKRXOG EH WUDQVPLVVLEOH LQ WKH UDQJH ���� �� QP� 

$������ 3XOVHG IODPH

'HWHFWRU WHPSHUDWXUH� ��� �&� GHWHFWRU EDVH ��� �&
*DVHV� IODPH JDVHV� +�� V\QWKHWLF DLU

FDUULHU JDV� IRU H[DPSOH 1�� +H
)LOWHU� ODUJH EDQGSDVV ILOWHU ZRUNLQJ DW ��� QP RU ��� QP ZLWK D WLPH VHOHFWLYH DFTXLVLWLRQ
&RPEXVWRU� � PP

$���� 0DVV VSHFWURPHWULF GHWHFWLRQ� 06'

7UDQVIHU OLQH� ��� �&
(OHFWURQ LPSDFW� �� H9
(OHFWURQ PXOWLSOLHU� � ��� 9
6HOHFWHG LRQ PRQLWRULQJ

7KH LVRWRSH FOXVWHU RI WKH RUJDQRWLQ FRPSRXQGV LV IRUPHG E\ �� QDWXUDO WLQ LVRWRSHV �VHH 7DEOH $���� 

,Q FDVH RI DQDO\VLV ZLWK *&�06� HDFK IUDJPHQW LRQ FRQWDLQLQJ WLQ ZLOO EH VSOLW LQ DQ LVRWRSH FOXVWHU UHIHUULQJ WR
WLQ� &KRRVH WZR RI WKH PRVW LQWHQVLYH QRQ�LQWHUIHUHG IUDJPHQW LRQV ������� ZLWK SUHIHUDEO\ KLJK PDVV� (QVXUH
WR UHFRUG WZR RI WKH PRVW LQWHQVLYH FOXVWHU LRQV RI HDFK IUDJPHQW �VHH 7DEOH ���

�� +3�� LV DQ H[DPSOH RI D VXLWDEOH SKDVH DYDLODEOH FRPPHUFLDOO\� 7KLV LQIRUPDWLRQ LV JLYHQ IRU WKH FRQYHQLHQFH RI XVHUV
RI WKLV ,QWHUQDWLRQDO 6WDQGDUG DQG GRHV QRW FRQVWLWXWH DQ HQGRUVHPHQW E\ ,62 RI WKLV�WKHVH SURGXFWV� (TXLYDOHQW SURGXFWV
PD\ EH XVHG LI WKH\ FDQ EH VKRZQ WR OHDG WR WKH VDPH UHVXOWV� 
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7DEOH $�� ² 0DVVHV DQG DEXQGDQFH RI QDWXUDO WLQ LVRWRSHV

0DVV $EXQGDQFH 5HODWLYH DEXQGDQFH

DPX � �

��� ���� ����

��� ���� ����

��� ���� ����

��� D ����� �����

��� ���� �����

��� D ����� ����� 

��� ���� ����� 

��� D ����� ������

��� ���� �����

��� ���� �����

127( 6HH 5HIHUHQFH >�@�

D 7KHVH LVRWRSHV DUH SUHIHUUHG IRU PDVV VSHFWURPHWULF GHWHFWLRQ�

$���� $WRPLF HPLVVLRQ VSHFWURPHWULF GHWHFWLRQ� $(6

7UDQVIHU OLQH� ��� �&

&DYLW\ WHPSHUDWXUH� ��� �&

+H IORZUDWH� ��� PO�PLQ �PHDVXUHG DW WKH FDYLW\ YHQW�

:DYHOHQJWK� ������� QP �������� QP�

+� ��� N3D

2� ��� N3D

$���� $WRPLF DEVRUSWLRQ VSHFWURPHWULF GHWHFWLRQ $$6

$OWKRXJK QRW XVHG LQ WKH LQWHUODERUDWRU\ WULDO� $$6 KDV EHHQ VXFFHVVIXOO\ DSSOLHG WR WKH DQDO\VLV RI RUJDQRWLQ
FRPSRXQGV� 7\SLFDO LQVWUXPHQW VHWWLQJV DUH�

7UDQVIHU OLQH� ��� �&

4XDUW] IXUQDFH� FRQVWDQW WHPSHUDWXUH ��� �&� H�J� ��� �&

*DVHV� +�� IORZUDWH ��� PO�PLQ
DLU� IORZUDWH �� PO�PLQ

([FLWDWLRQ� 6Q�ODPS� IRU H[DPSOH HOHFWURGHOHVV GLVFKDUJH ODPS �('/� RU KROORZ FDWKRGH
ODPS �+&/� 

:DYHOHQJWK� ����� QP ������ QP� ����� QP�

6OLW� ��� QP

21

(1 ,62 ����������



$�� ([DPSOHV RI DQDO\VHV

$���� ,GHQWLW\ FKHFN �VHH ���� DQG FDOFXODWLRQ �VHH &ODXVH ���

7DEOH $�� ² ,GHQWLW\ FKHFN �DVFHUWDLQHG LGHQWLW\ ZLWK PDVV VSHFWURPHWU\�

0HDVXUHG SHDN DUHDV LQ DUELWUDU\ XQLWV
([WUDFW DQDO\VHG

$0K� $0K� $0O� $0O�

&DOLEUDWLRQ H[WUDFW � ��� QJ�O � ��� � ��� � ��� � ���

&DOLEUDWLRQ H[WUDFW ��� QJ�O ��� ��� ��� ���

6DPSOH H[WUDFW �VW VDPSOH � ��� ��� ��� ���

6DPSOH H[WUDFW �QG VDPSOH � ��� � ��� ��� ���

6DPSOH H[WUDFW �UG VDPSOH � ��� ��� � ��� ���

6DPSOH H[WUDFW �WK VDPSOH � ��� ��� � ��� ��� 

:KHQ FDOFXODWLQJ DFFRUGLQJ WR WKH PHWKRG RI WKH ³DGMXVWHG�VLQJOH�UHIHUHQFH�FDOLEUDWLRQ´ XVH GDWD RI FDOLEUDWLRQ
H[WUDFW ��� QJ�O �VHH 7DEOH $����

7DEOH $��² &DOFXODWLRQ RI SHDN DUHD UDWLRV
IRU FDOLEUDWLRQ H[WUDFW

([WUDFW DQDO\VHG )KF )OF

&DOLEUDWLRQ H[WUDFW ��� QJ�O ���� ����

7KH LGHQWLW\ RI WKH VDPSOHV LV FKHFNHG E\ PDNLQJ WKH FDOFXODWLRQV JLYHQ LQ 7DEOH $��� 

7DEOH $��² &DOFXODWLRQ RI SHDN DUHD UDWLRV IRU VDPSOH H[WUDFWV

&DOFXODWLRQ6DPSOH
H[WUDFW )KV )OV )KF�)KV )OF�)OV

&RQFOXVLRQ

�VW VDPSOH ���� ���� ����  ����  ���� ����  ����  ����
&ULWHULRQ ��� LV PHW� LGHQWLW\ LV
FRQILUPHG� QR LQWHUIHUHQFH RFFXUV LQ
HLWKHU FOXVWHU� 

�QG VDPSOH ���� ���� ����  ����  ���� ����  ����  ����
&ULWHULRQ ��� LV PHW� LGHQWLW\ LV
FRQILUPHG� QR LQWHUIHUHQFH RFFXUV LQ
WKH ORZHU FOXVWHU� 

�UG VDPSOH ���� ���� ����  ����  ���� ����  ����  ����
&ULWHULRQ ��� LV PHW� LGHQWLW\ LV
FRQILUPHG� QR LQWHUIHUHQFH RFFXUV LQ
WKH KLJKHU FOXVWHU� 

�WK VDPSOH ���� ���� ���� ���� 
&ULWHULD DUH QRW PHW� LGHQWLW\ LV QRW
FRQILUPHG� ERWK FOXVWHUV XQGHUJR
LQWHUIHUHQFH� 
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$���� 7\SLFDO FKURPDWRJUDP

.H\

; UHWHQWLRQ WLPH� PLQ
< LQWHQVLW\

2SHUDWLQJ FRQGLWLRQV

,QMHFWLRQ� 2SHQ KRW VSOLW� � O� VSOLW ��� PO WR � PO
&DUULHU� +HOLXP� SUH�SUHVVXUH �� N3D� DERXW � PO�PLQ
&DSLOODU\ FROXPQ� &3�6,/ � &%�06� � � SKHQ\O��� � GLPHWK\OSRO\VLOR[DQH� OHQJWK �� P�

���� PP LQQHU GLDPHWHU� ILOP WKLFNQHVV ���� P
&ROXPQ WHPSHUDWXUH SURJUDPPH� �� �&� � PLQ  �� �&�PLQ  ��� �& � �&�PLQ ��� �& � PLQ
'HWHFWLRQ� )3'� ��� �&� 5DQJH � 
*DVHV� �� PO�PLQ KHOLXP

�� PO�PLQ DLU
��� PO�PLQ K\GURJHQ

,QWHUQDO VWDQGDUGV� 0+7� '+7� 737� 7737� ��� QJ�O
2WKHU 2&� ��� QJ�O

)LJXUH $�� ² ([DPSOH RI DQ )3' FKURPDWRJUDP RI HWK\ODWHG RUJDQRWLQ FRPSRXQGV
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$���� 0DVV VSHFWUD

.H\

; P�]
< DEXQGDQFH

2SHUDWLQJ FRQGLWLRQV

7UDQVIHU OLQH� ��� �&
(OHFWURQ LPSDFW� �� H9
0DVV UDQJH� �� DPX WR ��� DPX

)LJXUH $�� ² ([DPSOH RI PDVV VSHFWUXP RI WULEXW\OHWK\OWLQ
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.H\

; P�]
< DEXQGDQFH

2SHUDWLQJ FRQGLWLRQV

7UDQVIHU OLQH� ��� �&
(OHFWURQ LPSDFW� �� H9
0DVV UDQJH� �� DPX WR ��� DPX

)LJXUH $��² ([DPSOH RI PDVV VSHFWUXP RI WULSKHQ\OHWK\OWLQ

$�� *HQHUDO FRQVLGHUDWLRQV

$���� &KURPDWRJUDSK\ DQG GHWHFWLRQ PRGHV

7KH PRVW FULWLFDO VWHS RI WKLV W\SH RI DQDO\VLV LV WKH H[WUDFWLRQ�GHULYDWL]DWLRQ VWHS� 2QFH DQ H[WUDFW LV REWDLQHG
WKDW LV UHDG\ IRU LQMHFWLRQ� WKH GHWHUPLQDWLRQ XVLQJ JDV FKURPDWRJUDSK\ IROORZHG E\ VXLWDEOH GHWHFWLRQ LV QRW D
SUREOHP� 

7KH EDVLF UHTXLUHPHQW IRU FKURPDWRJUDSK\ LV WR REWDLQ VXIILFLHQW UHVROXWLRQ� 7KLV FDQ EH DFKLHYHG XVLQJ
GLIIHUHQW FROXPQV� +RZHYHU� FDUH QHHG EH WDNHQ WR DSSO\ DSSURSULDWH WHPSHUDWXUH SURILOHV VR DV WR REWDLQ
SURSHU VHSDUDWLRQ� 7KH FKRLFH RI WKH LQMHFWLRQ V\VWHP VKRXOG EH EDVHG XSRQ WKH UHTXLUHPHQWV RI WKH GHWHFWRU
DQG LWV VHQVLWLYLW\� 7KLV FKRLFH GRHV QRW LQIOXHQFH WKH DFFXUDF\ RI WKH GHWHUPLQDWLRQ� XQOHVV WKH DPRXQW
LQMHFWHG LV WRR VPDOO WR EH GHWHFWHG E\ WKH FKRVHQ GHWHFWRU� :LWKLQ WKLV ,QWHUQDWLRQDO 6WDQGDUG� D YDULHW\ RI
LQVWUXPHQWDWLRQ LV GHVFULEHG LQ $�� ZLWK GHWDLOHG H[DPSOHV GHVFULEHG LQ $��� 

7KH PHWKRG RI GHWHFWLRQ VKDOO IXOILO DW OHDVW WKH UHTXLUHPHQW WKDW LW EH VHQVLWLYH WR WLQ DQG VXIILFLHQWO\ VHOHFWLYH�
$('� )3'� 3)3'� $$6 �DV GHVFULEHG EHORZ� DUH VSHFLILF WR WLQ �LI DGMXVWHG DFFRUGLQJO\�� 0DVV VSHFWURPHWU\ LV
VSHFLILF WR WLQ�FRQWDLQLQJ IUDJPHQWV �LI DGMXVWHG DFFRUGLQJO\�� &RPELQHG ZLWK WKH UHWHQWLRQ WLPH� WKLV LV DQ
DSSURSULDWH ZD\ WR LGHQWLI\ RUJDQRWLQ�FRQWDLQLQJ FRPSRXQGV� 
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)RU FRQILUPDWLRQ� DGGLWLRQDO SURRI LV UHTXLUHG WKDW WKH REWDLQHG VLJQDO LV GXH WR DQ RUJDQRWLQ FRPSRXQG� 7KLV
FDQ EH DFKLHYHG E\

SHUIRUPLQJ D VHFRQG JDV FKURPDWRJUDSKLF VHSDUDWLRQ XVLQJ D FROXPQ RI GLIIHUHQW SRODULW\ ��������

H[DPLQLQJ D VHFRQG FKDUDFWHULVWLF IUDJPHQW FKDUDFWHULVWLF WR WKH UHVSHFWLYH RUJDQRWLQ FRPSRXQG �������
ZKHQ XVLQJ PDVV VSHFWURPHWU\� 

'HWHFWLRQ XVLQJ PDVV VSHFWURPHWU\ RYHUFRPHV WKH SUREOHPV UHODWHG WR GLVWLQJXLVKLQJ FRHOXWLQJ VXEVWDQFHV DW
D OHYHO RI VSHFLILFLW\ DOPRVW LPSRVVLEOH WR EH DFKLHYHG XVLQJ RSWLFDO GHWHFWLRQ PHWKRGV� 7KLV LV WKH UHDVRQ ZK\�
ZKHQ XVLQJ VSHFWURPHWULF GHWHFWLRQ� YHULILFDWLRQ E\ D VHFRQG HPLVVLRQ RU DGVRUSWLRQ ZDYHOHQJWK FDQQRW EH
UHJDUGHG DV VXIILFLHQW FRQILUPDWLRQ�

$���� +H[DQH

0RVW RI WKH ZRUN HVWDEOLVKLQJ WKH WHVW PHWKRG ZDV SHUIRUPHG XVLQJ Q�KH[DQH� $Q LQWHUODERUDWRU\ WULDO UHYHDOHG
WKDW ��PHWK\OSHQWDQH PD\ EH XVHG DV ZHOO� 

$���� 3UHFLVLRQ

$������ 5HPDUNV IRU GDWD REWDLQHG IRU VSLNHG GULQNLQJ ZDWHU DQG VXUIDFH ZDWHU

7KH SUHFLVLRQ GDWD REWDLQHG IRU GLEXW\OWLQ VSLNHG LQ GULQNLQJ ZDWHU DQG VXUIDFH ZDWHU QHHG WR EH DGGUHVVHG�
7KH UHFRYHU\ LQ GULQNLQJ ZDWHU ZDV ��� �� &ORVHU H[DPLQDWLRQ RI WKH VRXUFH GDWD VKRZV WKDW WKUHH
ODERUDWRULHV ZHUH UHVSRQVLEOH IRU LQFUHDVLQJ WKH PHDQ YDOXH� +RZHYHU� WKLV GRHV QRW DFFRXQW IRU WKH KLJK
UHFRYHU\� 

7KH LQVWLWXWH RUJDQL]LQJ WKH LQWHUODERUDWRU\ WULDO VWDWHG WKDW LW LV XQOLNHO\ WKDW DQ HUURU RFFXUUHG GXULQJ VSLNLQJ� 
IRU H[DPSOH E\ DGGLQJ WKLV FRPSRXQG WZLFH WR WKH VSLNLQJ PL[WXUH� 

$OWKRXJK WKHUH ZDV D WLPH IUDPH JLYHQ IRU DQDO\VLV� VRPH RI WKH ODERUDWRULHV GLG QRW UHVSRQG LQ WLPH JLYLQJ
ULVH WR WKH SRVVLELOLW\ WKDW DQDO\VHV ZHUH FDUULHG RXW DW D ODWHU GDWH� 7KHUHIRUH LW LV QRW FOHDU ZKHWKHU ZDOO
DGVRUSWLRQ HIIHFWV PD\ KDYH SOD\HG D IDFWRU� 

6RPH� EXW QRW DOO TXHVWLRQDEOH UHVXOWV FRXOG EH UHFRJQL]HG E\ WKH LQWUDODERUDWRU\ SUHFLVLRQ� 6RPH ODERUDWRULHV
ZHUH YHU\ SUHFLVH ZKLOH EHLQJ YHU\ LQDFFXUDWH� 7KH UHDVRQ PD\ EH WKDW DFFXUDF\ LV FKLHIO\ DIIHFWHG E\
GD\�WR�GD\ YDULDQFH� 

7KHUHIRUH LW LV UHFRPPHQGHG WKDW WZR LQGHSHQGHQW DQDO\VHV EH SHUIRUPHG RQ WZR GLIIHUHQW GD\V� 

$������ 5HDVRQV IRU ODERUDWRU\ IDLOXUH DFFRXQWLQJ IRU KLJK SHUFHQWDJH RI RXWOLHUV

$�������� 3RVVLELOLW\ $� /DERUDWRULHV QRW PHHWLQJ WKH UHTXLUHG UDQJH

7KH UDQJH RI DSSOLFDWLRQ IRU WKLV PHWKRG LV FOHDUO\ LQGLFDWHG LQ &ODXVH �� 2QH ODERUDWRU\ �RXW RI ��� SUHVHQWHG
GDWD WKDW ZHUH RXWVLGH RI WKLV UDQJH RI DSSOLFDWLRQ IRU ILYH RI VHYHQ FRPSRXQGV LQ VXUIDFH ZDWHU DQG IRU ILYH RI
HLJKW FRPSRXQGV LQ ZDVWHZDWHU� ,Q WKH SUHSDUDWLRQ RI WKLV LQWHUODERUDWRU\ WULDO� DOO SDUWLFLSDQWV ZHUH LQIRUPHG
DV WR WKH DSSUR[LPDWH DPRXQWV RI VXEVWDQFHV WR VSLNH �IRU H[DPSOH IRU ZDVWHZDWHU WKLV UDQJH ZDV ��� J�O WR
�� J�O�� &RQVLGHULQJ WKLV LQIRUPDWLRQ� RQH ODERUDWRU\ �RXW RI ��� SUHVHQWHG GDWD WKDW ZHUH RXWVLGH RI WKH UDQJH
RI DSSOLFDWLRQ IRU ILYH RI VHYHQ FRPSRXQGV LQ VXUIDFH ZDWHU DQG IRU ILYH RI HLJKW FRPSRXQGV LQ ZDVWHZDWHU�
7KLV ODERUDWRU\ KDV EHHQ LGHQWLILHG DV DQ RXWOLHU HDFK WLPH FRQWULEXWLQJ ��� � WR WKH SHUFHQWDJH RI RXWOLHUV�

$�������� 3RVVLELOLW\ %� /DERUDWRULHV QRW PHHWLQJ WKH JRDO GXH WR LQWUDODERUDWRU\ YDULDQFHV

3UHVXPDEO\ PRVW RI WKHVH FRXOG KDYH EHHQ UHFRJQL]HG LI WKH DQDO\VHV ZHUH VSOLW WR GLIIHUHQW GD\V� 

26

(1 ,62 ����������



7ZHOYH ODERUDWRULHV SDUWLFLSDWHG LQ WKH LQWHUODERUDWRU\ WULDO� WKUHH FRPSDUWPHQWV ZHUH DVVHVVHG ZLWK HLJKW
SDUDPHWHUV HDFK� 7KHUHIRUH HDFK ODERUDWRU\ ZDV DVNHG WR UHSRUW �� UHVXOWV� 2XWOLHUV ZHUH FRGHG DV IROORZV�

D� &RGH $� GHYLDWLRQ IURP WKH LQWUDODERUDWRU\ PHDQ UHVXOWLQJ LQ UHMHFWLRQ RI RQH YDOXH�

E� &RGH %� GHYLDWLRQ IURP WKH LQWHUODERUDWRU\ PHDQ UHVXOWLQJ LQ UHMHFWLRQ RI WKH HQWLUH GDWD VHW RI IRXU
PHDVXUHPHQWV�

F� &RGH &� GHYLDWLRQ IURP LQWUDODERUDWRU\ VWDQGDUG GHYLDWLRQ IURP WKH LQWHUODERUDWRU\ VWDQGDUG GHYLDWLRQ
UHVXOWLQJ LQ UHMHFWLRQ RI WKH HQWLUH GDWD VHW RI IRXU YDOXHV� 

2QH RI WKH ODERUDWRULHV KDG �� RXWOLHUV &RGH %� 2QH ODERUDWRU\ KDG WZR RXWOLHUV &RGH % DQG WKUHH ODERUDWRULHV
KDG RQH RXWOLHU &RGH %� 2QH RI WKH ODWWHU KDG DGGLWLRQDOO\ RQH RXWOLHU &RGH &� 7KHUH ZHUH �� RXWOLHUV &RGH $
RFFXUULQJ LQ RQO\ IRXU ODERUDWRULHV� 7KH ODERUDWRU\ LWVHOI FRXOG KDYH GHWHFWHG WKLV� KRZHYHU� WKH ODERUDWRULHV
ZHUH DVNHG WR SURYLGH DOO GDWD ZLWKRXW DQ\ LQWHUQDO UHMHFWLRQ� 

,Q WKH VSHFLILF FDVH RI '%7 LQ VXUIDFH ZDWHU� DQ XQH[SHFWHG KLJK QXPEHU RI RXWOLHUV �WZR RXWOLHUV &RGH $� WZR
RXWOLHUV &RGH % DQG RQH RXWOLHU &RGH &� KDG WR EH WDNHQ LQWR DFFRXQW DV ZHOO DV D UHGXFHG GDWDEDVH GXH WR
RQH ODERUDWRU\ UHSRUWLQJ RQO\ WZR YDOXHV� 

7DEOH $��² 2XWOLHU ODERUDWRULHV LQ LQWHUODERUDWRU\ WULDO

'ULQNLQJ ZDWHU 6XUIDFH ZDWHU :DVWHZDWHU

2XWOLHU FRGH 2XWOLHU FRGH 2XWOLHU FRGH
/DERUDWRU\
FRGH QXPEHU

$ % & $ % & $ % &

0%7 ² �� ² ��� �� ² �� �� ²

'%7 ��� �� ² ² ����� ��� �� �� �� �� ²

7%7 ��� �� ² ² ² �� ² �� �� ²

77%7 �� �� ² ² ² �� �� ²

027 �� ² ² ² �� ² ² ����� ²

'27 ² ² ² �� �� ² ² �� ²

7F\7 ² �� ² �� ² ² �� ²

73K7 �� ² ² �� ��� �� ² ��� �� �� ²

3DUWLFLSDWLQJ ODERUDWRU\ FRGHV� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��

$���� 6WDELOLW\ RI VWDQGDUG 6WRFN VROXWLRQV $ DQG %

6WDQGDUG VWRFN VROXWLRQV LQ PHWKDQRO ZHUH VWRUHG DW � �& LQ WKH UHIULJHUDWRU IRU PRUH WKDQ RQH \HDU ZLWKRXW
DQ\ DGYHUVH HIIHFWV WR VWDELOLW\�

:RUNLQJ VROXWLRQV �$+� $0� $/� %�� �VHH 7DEOH �� ZHUH VWDEOH IRU DOPRVW VL[ PRQWKV� LW LV UHFRPPHQGHG WR
SUHSDUH IUHVK ZRUNLQJ VROXWLRQV DIWHU IRXU PRQWKV� 

$���� &OHDQLQJ RI JODVVZDUH

,I WKH JODVVZDUH EHFRPHV FRQWDPLQDWHG� WKH IROORZLQJ DSSURSULDWH FOHDQLQJ SURFHGXUHV DUH WR EH DSSOLHG� 

)LOO IODVNV DQG YLDOV FRPSOHWHO\ ZLWK �� � �YROXPH IUDFWLRQ� QLWULF DFLG VROXWLRQ� ,Q DQ DSSURSULDWH EHDNHU �� O WR
� O�� FRPSOHWHO\ LPPHUVH DOO RWKHU JODVVZDUH� L�H� SLSHWWHV� JODVV FROXPQ DQG VHSDUDWRU� LQ WKH VDPH QLWULF DFLG
VROXWLRQ DQG FORVH WKRURXJKO\� 'HFRQWDPLQDWH RYHUQLJKW DQG ULQVH WKUHH WLPHV ZLWK GHLRQL]HG ZDWHU�
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,I WKH FRQWDPLQDWLRQ LV SHUVLVWHQW� LW LV DGYLVDEOH WR FOHDQ WKH JODVVZDUH LQ WKH YDSRXU SKDVH ZLWK FRQFHQWUDWHG
QLWULF DFLG DV IROORZV�

D� )LOO D � O EHDNHU WR D GHSWK RI DERXW � FP ZLWK FRQFHQWUDWHG QLWULF DFLG� 

E� 3ODFH WKH JODVVZDUH XSVLGH GRZQ LQ WKH EHDNHU� 

F� &RYHU WKH EHDNHU ZLWK D ZDWFK JODVV�

G� +HDW WKH EHDNHU IRU DERXW � K RQ D KRWSODWH DW ORZ KHDW� 

H� (QVXUH WKDW WKH QLWULF DFLG GRHV QRW ERLO� 

I� &RRO WR URRP WHPSHUDWXUH� 

J� $IWHU FRROLQJ� UHPRYH WKH JODVVZDUH IURP WKH EHDNHU DQG ULQVH WKH JODVVZDUH VXEVHTXHQWO\ ZLWK EODQN
IUHH ZDWHU DQG DFHWRQH IROORZHG E\ GU\LQJ ZLWK DLU�

$���� %ODQNV

7KH UHDJHQWV VRPHWLPHV FRQWDLQ LPSXULWLHV RI RUJDQRWLQ FRPSRXQGV� ,W LV DEVROXWHO\ HVVHQWLDO WR YHULI\ WKH
EODQNV�

$���� 7ULSKHQ\OWLQ LRQV

'XULQJ FOHDQ�XS ZLWK VLOLFD� WULSKHQ\OWLQ LRQV DUH QRW HOXWHG ZLWK KH[DQH IURP VLOLFD� 7KHUHIRUH� IRU HOXWLRQ RI
WKHVH LRQV� DFHWRQH LV DGGHG WR KH[DQH DQG WKH YROXPH RI WKH HOXHQW LV LQFUHDVHG LQ RUGHU WR DFKLHYH D
TXDQWLWDWLYH HOXWLRQ RI WULSKHQ\OWLQ LRQV� 7KH DPRXQW RI DFHWRQH LQ WKH HOXHQW DQG WKH YROXPH RI HOXHQW GHSHQG
RQ WKH DFWLYLW\ RI WKH VLOLFD XVHG� %RWK RI WKHVH QHHG WR EH GHWHUPLQHG LQ VHSDUDWH WULDOV SULRU WR DSSOLFDWLRQ RI
WKH FOHDQ�XS WR FDOLEUDWLRQ� EODQNV DQG VDPSOHV� 

$���� &OHDQ XS

,Q RUGHU WR DYRLG LQWHUIHUHQFHV� UHVWULFW WKH DPRXQW RI VLOLFD DQG RI HOXHQW WR WKH OHDVW DPRXQW SRVVLEOH� )RU ORZ
SROOXWHG VDPSOHV ZLWK D EDFNJURXQG LQWHUIHUHQFH IURP UHDJHQWV� WKH DPRXQW RI VLOLFD DQG RI HOXHQW PD\ EH
UHGXFHG WR ����� SURYLGHG WKH VL]H RI WKH FROXPQ LV UHGXFHG DFFRUGLQJO\�

$���� (PXOVLRQV

,Q FDVHV ZKHUH HPXOVLRQV DUH IRUPHG GXULQJ H[WUDFWLRQ� WKH WRWDO HPXOVLRQ VKRXOG EH VHSDUDWHG DQG WUHDWHG
ZLWK VXLWDEOH PHDVXUHV �H�J� YLJRURXV VKDNLQJ� IUHH]LQJ� DGGLWLRQ RI 1D�62�� DGGLWLRQ RI &D� RU 0J� LRQV�
FHQWULIXJLQJ� UHGXFHG SUHVVXUH LQ FDVH RI LQFOXGHG JDV EXEEOHV��

$����� ([WUDFWLRQ HIILFLHQF\

7KH H[WUDFWLRQ \LHOG PD\ EH LQIOXHQFHG E\ ERWK WKH PDVV RI VXVSHQGHG VROLGV DQG WKH RUJDQLF ORDG� 

28

(1 ,62 ����������



$QQH[ %
�LQIRUPDWLYH� 

3UHFLVLRQ GDWD

$Q LQWHUODERUDWRU\ WULDO� FDUULHG RXW LQ *HUPDQ\ LQ ����� UHVXOWHG LQ WKH YDOXHV JLYHQ LQ 7DEOHV %�� WR %���
FDOFXODWHG DFFRUGLQJ WR ,62 ������� 

7DEOH %�� ² 3UHFLVLRQ GDWD IRU GULQNLQJ ZDWHU� VSLNHG

O Q R [WUXH [ VU &9U V5 &956SLNHG FRPSRXQG
� QJ�O QJ�O � QJ�O � QJ�O �

0RQREXW\OWLQ �� �� ��� ���� ���� ���� ���� ���� ���� ����

'LEXW\OWLQ �� �� ���� ���� ���� ����� ���� ���� ���� ����

7ULEXW\OWLQ �� �� ���� ��� ���� ����� ���� ���� ���� ����

7HWUDEXW\OWLQ �� �� ���� ��� ���� ����� ���� ���� ���� ����

0RQRRFW\OWLQ �� �� ��� ���� ���� ���� ���� ���� ���� ����

'LRFW\OWLQ �� �� ��� ���� ���� ���� ���� ���� ���� ���� 

7ULSKHQ\OWLQ �� �� ��� ���� ���� ����� ���� ���� ���� ����

7ULF\FORKH[\OWLQ � �� ���� ���� ���� ����� ���� ���� ���� ����

([SODQDWLRQ RI V\PEROV

O LV WKH QXPEHU RI ODERUDWRULHV

Q LV WKH QXPEHU RI PHDVXUHPHQWV

R LV WKH SHUFHQWDJH RI RXWOLHUV

[WUXH LV WKH FRQYHQWLRQDO WUXH YDOXH �VSLNHG YDOXH� 

[ LV WKH WRWDO PHDQ

LV WKH UHFRYHU\ UDWH

VU LV WKH VWDQGDUG GHYLDWLRQ RI UHSHDWDELOLW\

&9U LV WKH FRHIILFLHQW RI YDULDWLRQ RI UHSHDWDELOLW\

V5 LV WKH VWDQGDUG GHYLDWLRQ RI UHSURGXFLELOLW\

&95 LV WKH FRHIILFLHQW RI YDULDWLRQ RI UHSURGXFLELOLW\
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7DEOH %�� ² 3UHFLVLRQ GDWD IRU VXUIDFH ZDWHU� VSLNHG

O Q R [WUXH [ VU &9U V5 &95
6SLNHG FRPSRXQG

� QJ�O QJ�O � QJ�O � QJ�O �

0RQREXW\OWLQ � �� �� ����� ����� ���� ����� ���� ����� ����

'LEXW\OWLQ � �� ���� ����� ����� ���� ����� ��� ����� ����

7ULEXW\OWLQ �� �� ���� ����� ����� ����� ����� ��� ����� ���� 

7HWUDEXW\OWLQ � �� ���� ���� ���� ���� ���� ��� ����� ���� 

0RQRRFW\OWLQ �� �� ���� ����� ����� ���� ����� ���� ����� ���� 

'LRFW\OWLQ �� �� ���� ����� ����� ���� ����� ��� ����� ����

7ULSKHQ\OWLQ �� �� ���� ����� ����� ����� ����� ���� ����� ����

7ULF\FORKH[\OWLQ �� �� ��� ���� ���� ���� ���� ���� ����� ���� 

)RU GHILQLWLRQV RI V\PEROV VHH 7DEOH %��� 

7DEOH %��² 3UHFLVLRQ GDWD IRU ZDVWHZDWHU� VSLNHG

O Q R [WUXH [ VU &9U V5 &95
6SLNHG FRPSRXQG

� J�O J�O � J�O � J�O �

0RQREXW\OWLQ �� �� ���� ��� ���� ���� ����� ���� ����� ����

'LEXW\OWLQ � �� ���� ��� ���� ���� ����� ��� ����� ����

7ULEXW\OWLQ �� �� ���� ��� ���� ����� ����� ���� ����� ���� 

7HWUDEXW\OWLQ �� �� ���� ��� ���� ���� ����� ��� ����� ���� 

0RQRRFW\OWLQ � �� ���� ��� ���� ���� ����� ���� ����� ���� 

'LRFW\OWLQ �� �� ���� ��� ���� ���� ����� ��� ����� ����

7ULSKHQ\OWLQ �� �� ���� ��� ���� ����� ����� ��� ����� ����

7ULF\FORKH[\OWLQ �� �� ��� ��� ���� ���� ����� ���� ����� ����

)RU GHILQLWLRQV RI V\PEROV VHH 7DEOH %��� 
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%LEOLRJUDSK\

>�@ &5& +DQGERRN RI &KHPLVWU\ DQG 3K\VLFV� ����� :LOH\ ,QWHUVFLHQFH 3XEOLVKHUV

>�@ *HUPDQ VWDQGDUG PHWKRGV IRU WKH H[DPLQDWLRQ RI ZDWHU� ZDVWH ZDWHU DQG VOXGJH ² -RLQWO\
GHWHUPLQDEOH VXEVWDQFHV �JURXS )� ² 3DUW ��� 'HWHUPLQDWLRQ RI VHOHFWHG RUJDQRWLQ FRPSRXQGV E\ JDV
FKURPDWRJUDSK\ �) ���� %HXWK 9HUODJ� %HUOLQ� ���� 

>�@ $EDORV HW DO�� -� &KURPDWRJU�� ��� ����� SS� ����

>�@ ,62 ������� $FFXUDF\ >WUXHQHVV DQG SUHFLVLRQ@ RI PHDVXUHPHQW PHWKRGV DQG UHVXOWV ² 3DUW �� %DVLF
PHWKRG IRU WKH GHWHUPLQDWLRQ RI UHSHDWDELOLW\ DQG UHSURGXFLELOLW\ RI D VWDQGDUG PHDVXUHPHQW PHWKRG
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%6 (1 ,62 
����������

%6,

��� &KLVZLFN +LJK 5RDG

/RQGRQ

:� �$/

%6, ¦ %ULWLVK 6WDQGDUGV ,QVWLWXWLRQ
%6, LV WKH LQGHSHQGHQW QDWLRQDO ERG\ UHVSRQVLEOH IRU SUHSDULQJ 
%ULWLVK 6WDQGDUGV� ,W SUHVHQWV WKH 8. YLHZ RQ VWDQGDUGV LQ (XURSH DQG DW WKH 
LQWHUQDWLRQDO OHYHO� ,W LV LQFRUSRUDWHG E\ 5R\DO &KDUWHU�

5HYLVLRQV

%ULWLVK 6WDQGDUGV DUH XSGDWHG E\ DPHQGPHQW RU UHYLVLRQ� 8VHUV RI 
%ULWLVK 6WDQGDUGV VKRXOG PDNH VXUH WKDW WKH\ SRVVHVV WKH ODWHVW DPHQGPHQWV RU 
HGLWLRQV�

,W LV WKH FRQVWDQW DLP RI %6, WR LPSURYH WKH TXDOLW\ RI RXU SURGXFWV DQG VHUYLFHV� 
:H ZRXOG EH JUDWHIXO LI DQ\RQH ILQGLQJ DQ LQDFFXUDF\ RU DPELJXLW\ ZKLOH XVLQJ 
WKLV %ULWLVK 6WDQGDUG ZRXOG LQIRUP WKH 6HFUHWDU\ RI WKH WHFKQLFDO FRPPLWWHH 
UHVSRQVLEOH� WKH LGHQWLW\ RI ZKLFK FDQ EH IRXQG RQ WKH LQVLGH IURQW FRYHU� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� �����

%6, RIIHUV PHPEHUV DQ LQGLYLGXDO XSGDWLQJ VHUYLFH FDOOHG 3/86 ZKLFK HQVXUHV 
WKDW VXEVFULEHUV DXWRPDWLFDOO\ UHFHLYH WKH ODWHVW HGLWLRQV RI VWDQGDUGV�

%X\LQJ VWDQGDUGV

2UGHUV IRU DOO %6,� LQWHUQDWLRQDO DQG IRUHLJQ VWDQGDUGV SXEOLFDWLRQV VKRXOG EH 
DGGUHVVHG WR &XVWRPHU 6HUYLFHV� 7HO� ��� ����� ���� ����� 
)D[� ��� ����� ���� ����� (PDLO� RUGHUV#EVL�JOREDO�FRP� 6WDQGDUGV DUH DOVR 
DYDLODEOH IURP WKH %6, ZHEVLWH DW KWWS���ZZZ�EVL�JOREDO�FRP�

,Q UHVSRQVH WR RUGHUV IRU LQWHUQDWLRQDO VWDQGDUGV� LW LV %6, SROLF\ WR VXSSO\ WKH 
%6, LPSOHPHQWDWLRQ RI WKRVH WKDW KDYH EHHQ SXEOLVKHG DV %ULWLVK 6WDQGDUGV� 
XQOHVV RWKHUZLVH UHTXHVWHG�

,QIRUPDWLRQ RQ VWDQGDUGV

%6, SURYLGHV D ZLGH UDQJH RI LQIRUPDWLRQ RQ QDWLRQDO� (XURSHDQ DQG 
LQWHUQDWLRQDO VWDQGDUGV WKURXJK LWV /LEUDU\ DQG LWV 7HFKQLFDO +HOS WR ([SRUWHUV 
6HUYLFH� 9DULRXV %6, HOHFWURQLF LQIRUPDWLRQ VHUYLFHV DUH DOVR DYDLODEOH ZKLFK JLYH 
GHWDLOV RQ DOO LWV SURGXFWV DQG VHUYLFHV� &RQWDFW WKH ,QIRUPDWLRQ &HQWUH� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� (PDLO� LQIR#EVL�JOREDO�FRP�

6XEVFULELQJ PHPEHUV RI %6, DUH NHSW XS WR GDWH ZLWK VWDQGDUGV GHYHORSPHQWV
DQG UHFHLYH VXEVWDQWLDO GLVFRXQWV RQ WKH SXUFKDVH SULFH RI VWDQGDUGV� )RU GHWDLOV 
RI WKHVH DQG RWKHU EHQHILWV FRQWDFW 0HPEHUVKLS $GPLQLVWUDWLRQ� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� 
(PDLO� PHPEHUVKLS#EVL�JOREDO�FRP�

,QIRUPDWLRQ UHJDUGLQJ RQOLQH DFFHVV WR %ULWLVK 6WDQGDUGV YLD %ULWLVK 6WDQGDUGV 
2QOLQH FDQ EH IRXQG DW KWWS���ZZZ�EVL�JOREDO�FRP�EVRQOLQH�

)XUWKHU LQIRUPDWLRQ DERXW %6, LV DYDLODEOH RQ WKH %6, ZHEVLWH DW 
KWWS���ZZZ�EVL�JOREDO�FRP�

&RS\ULJKW

&RS\ULJKW VXEVLVWV LQ DOO %6, SXEOLFDWLRQV� %6, DOVR KROGV WKH FRS\ULJKW� LQ WKH 
8.� RI WKH SXEOLFDWLRQV RI WKH LQWHUQDWLRQDO  VWDQGDUGL]DWLRQ ERGLHV� ([FHSW DV 
SHUPLWWHG XQGHU WKH &RS\ULJKW� 'HVLJQV DQG 3DWHQWV $FW ���� QR H[WUDFW PD\ EH 
UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP RU WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\ 
PHDQV ¥  HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ RU RWKHUZLVH ¥ ZLWKRXW SULRU ZULWWHQ 
SHUPLVVLRQ IURP %6,�

7KLV GRHV QRW SUHFOXGH WKH IUHH XVH� LQ WKH FRXUVH RI LPSOHPHQWLQJ WKH VWDQGDUG� 
RI QHFHVVDU\ GHWDLOV VXFK DV V\PEROV� DQG VL]H� W\SH RU JUDGH GHVLJQDWLRQV� ,I WKHVH 
GHWDLOV DUH WR EH XVHG IRU DQ\ RWKHU SXUSRVH WKDQ LPSOHPHQWDWLRQ WKHQ WKH SULRU 
ZULWWHQ SHUPLVVLRQ RI %6, PXVW EH REWDLQHG�

'HWDLOV DQG DGYLFH FDQ EH REWDLQHG IURP WKH &RS\ULJKW 	 /LFHQVLQJ 0DQDJHU� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� 
(PDLO� FRS\ULJKW#EVL�JOREDO�FRP�


