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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 WR 7HFKQLFDO &RPPLWWHH 
,6(���� 6DPSOLQJ DQG DQDO\VLV RI ,URQ DQG 6WHHO� ZKLFK KDV WKH UHVSRQVLELOLW\ 
WR�

$ OLVW RI RUJDQL]DWLRQV UHSUHVHQWHG RQ WKLV FRPPLWWHH 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 �� 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 (&,66�7& �� ³0HWKRGV RI
FKHPLFDO DQDO\VLV RI IHUURXV SURGXFWV´� WKH VHFUHWDULDW RI ZKLFK LV KHOG E\ 6,6� 

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 ����� 

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

7KLV (XURSHDQ 6WDQGDUG VSHFLILHV D JORZ GLVFKDUJH RSWLFDO HPLVVLRQ VSHFWURPHWULF PHWKRG IRU WKH GHWHUPLQDWLRQ RI
WKH WKLFNQHVV DQG FKHPLFDO FRPSRVLWLRQ RI PHWDOOLF VXUIDFH FRDWLQJV FRQVLVWLQJ RI ]LQF DQG DOXPLQLXP EDVHG DOOR\V�
7KH DOOR\LQJ HOHPHQWV FRQVLGHUHG DUH DOXPLQLXP� QLFNHO� VLOLFRQ DQG OHDG� 

7KLV PHWKRG LV DSSOLFDEOH WR ]LQF FRQWHQWV EHWZHHQ �� � �P�P� DQG ��� � �P�P�� DOXPLQLXP FRQWHQWV EHWZHHQ
���� � �P�P� DQG �� � �P�P�� QLFNHO FRQWHQWV EHWZHHQ ���� � �P�P� DQG �� � �P�P�� VLOLFRQ FRQWHQWV EHWZHHQ
���� � �P�P� DQG � � �P�P�� OHDG FRQWHQWV EHWZHHQ ����� � �P�P� DQG ��� � �P�P��

� 1RUPDWLYH UHIHUHQFHV

1RW DSSOLFDEOH�

� 3ULQFLSOH

7KH DQDO\WLFDO PHWKRG GHVFULEHG KHUH LQYROYHV WKH IROORZLQJ SURFHVVHV�

D� &DWKRGLF VSXWWHULQJ RI WKH VXUIDFH FRDWLQJ LQ D GLUHFW FXUUHQW JORZ GLVFKDUJH GHYLFH�

E� 2SWLFDO H[FLWDWLRQ RI WKH DQDO\WH DWRPV LQ WKH SODVPD IRUPHG LQ WKH JORZ GLVFKDUJH GHYLFH�

F� 6SHFWURPHWULF PHDVXUHPHQW RI FKDUDFWHULVWLF HPLVVLRQ VSHFWUDO OLQHV RI WKH DQDO\WH DWRPV DV D IXQFWLRQ RI
VSXWWHULQJ WLPH �GHSWK SURILOH�� DQG

G� &RQYHUVLRQ RI WKH GHSWK SURILOH LQ XQLWV RI LQWHQVLW\ YHUVXV WLPH WR PDVV IUDFWLRQ YHUVXV GHSWK E\ PHDQV RI
FDOLEUDWLRQ IXQFWLRQV �TXDQWLILFDWLRQ�� &DOLEUDWLRQ RI WKH V\VWHP LV DFKLHYHG E\ PHDVXUHPHQWV RQ FDOLEUDWLRQ
VDPSOHV RI NQRZQ FKHPLFDO FRPSRVLWLRQ DQG PHDVXUHG VSXWWHULQJ UDWH� 

� $SSDUDWXV

��� *ORZ GLVFKDUJH RSWLFDO HPLVVLRQ VSHFWURPHWHU

����� *HQHUDO

$Q RSWLFDO HPLVVLRQ VSHFWURPHWHU HTXLSSHG ZLWK D *ULPP W\SH ��� RU VLPLODU GLUHFW FXUUHQW JORZ GLVFKDUJH VRXUFH
DQG D VLPXOWDQHRXV RSWLFDO VSHFWURPHWHU� LQFRUSRUDWLQJ VXLWDEOH VSHFWUDO OLQHV IRU WKH DQDO\WH HOHPHQWV �VHH 7DEOH �
IRU UHFRPPHQGHG OLQHV� VKDOO EH XVHG�

7KH LQQHU GLDPHWHU RI WKH KROORZ DQRGH RI WKH JORZ GLVFKDUJH VKDOO EH LQ WKH UDQJH � PP WR � PP� $ FRROLQJ GHYLFH
IRU WKLQ VDPSOHV� VXFK DV D PHWDO EORFN ZLWK FLUFXODWLQJ FRROLQJ OLTXLG� LV DOVR UHFRPPHQGHG� EXW QRW VWULFWO\
QHFHVVDU\ IRU LPSOHPHQWDWLRQ RI WKH PHWKRG� 

,W LV GHVLUDEOH IRU WKH LQVWUXPHQW WR FRQIRUP WR WKH SHUIRUPDQFH VSHFLILFDWLRQV JLYHQ LQ ����� DQG ������ WR EH
HYDOXDWHG LQ ������ 

����� 0LQLPXP UHSHDWDELOLW\

3HUIRUP �� PHDVXUHPHQWV RI WKH HPLVVLRQ LQWHQVLW\ RQ D KRPRJHQHRXV EXON VDPSOH ZLWK D FRQWHQW RI WKH DQDO\WH
H[FHHGLQJ � � �P�P�� $OORZ WKH GLVFKDUJH DW OHDVW �� V VWDELOLVDWLRQ WLPH �RIWHQ UHIHUUHG WR DV SUHEXUQ� EHIRUH HDFK
LQWHQVLW\ PHDVXUHPHQW� (DFK PHDVXUHPHQW VKDOO EH ORFDWHG RQ D QHZO\ SUHSDUHG VXUIDFH RI WKH VDPSOH� &DOFXODWH
WKH VWDQGDUG GHYLDWLRQ RI WKH �� PHDVXUHPHQWV� 7KH VWDQGDUG GHYLDWLRQ VKRXOG QRW H[FHHG � � RI WKH PHDQ
LQWHQVLW\ RI WKH DQDO\WH� ,I WKLV LV WKH FDVH� UHSHDW WKH WHVW WZR PRUH WLPHV� ,I WKH KLJK VWDQGDUG GHYLDWLRQ LV
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UHSHDWDEOH� WKHUH LV SUREDEO\ VRPH PDOIXQFWLRQ LQ WKH LQVWUXPHQW RU WKH VDPSOH XVHG LV QRW KRPRJHQHRXV� %HIRUH
SURFHHGLQJ� WKH FDXVH RI WKH SUREOHP VKRXOG EH LQYHVWLJDWHG DQG UHFWLILHG�

����� /LPLW RI GHWHFWLRQ

'HWHFWLRQ OLPLWV DUH LQVWUXPHQW�GHSHQGHQW DQG PDWUL[�GHSHQGHQW� &RQVHTXHQWO\� WKH GHWHFWLRQ OLPLW IRU D JLYHQ
DQDO\WH FDQQRW EH XQLTXHO\ GHWHUPLQHG IRU HYHU\ DYDLODEOH LQVWUXPHQW RU IRU WKH IXOO UDQJH RI =Q�EDVHG DOOR\V
FRQVLGHUHG KHUH� )RU WKH SXUSRVHV RI WKLV GRFXPHQW� WKH GHWHFWLRQ OLPLW IRU HDFK DQDO\WH ZLOO EH DFFHSWDEOH LI LW LV
HTXDO WR RU OHVV WKDQ RQH WKLUG RI WKH ORZHVW FRQFHQWUDWLRQ WR EH GHWHUPLQHG LQ WKH LQWHQGHG DSSOLFDWLRQV� 7KH
GHWHFWLRQ OLPLW LV GHWHUPLQHG XVLQJ WKH PHWKRG H[SODLQHG EHORZ�

D�� 6HOHFW D EXON VDPSOH WR EH XVHG DV D EODQN� 7KH VDPSOH FRPSRVLWLRQ VKRXOG EH VLPLODU WR WKH FRDWLQJV WR EH
DQDO\]HG LQ WHUPV RI WKH HOHPHQWDO FRPSRVLWLRQ RI WKH PDWUL[� )XUWKHU� LW VKDOO EH NQRZQ WR FRQWDLQ OHVV WKDQ
��� PJ NJ�� RI WKH DQDO\WH�

E�� 3HUIRUP WHQ UHSOLFDWH EXUQV RQ WKH EODQN� )RU HDFK EXUQ� DFTXLUH WKH HPLVVLRQ LQWHQVLW\ DW WKH DQDO\WLFDO
ZDYHOHQJWK IRU �� V� 7KHVH DUH WKH EDFNJURXQG HPLVVLRQ LQWHQVLW\ PHDVXUHPHQWV� 7KH JORZ GLVFKDUJH
FRQGLWLRQV XVHG VKRXOG EH WKH VDPH DV WKRVH WKDW ZLOO EH XVHG LQ WKH DQDO\VLV RI WKH FRDWHG VDPSOHV� )RU HDFK
PHDVXUHPHQW� WKH EODQN VKRXOG EH SUHEXUQHG DW WKHVH FRQGLWLRQV IRU D VXIILFLHQW OHQJWK RI WLPH WR DFKLHYH
VWDEOH VLJQDOV SULRU WR WKH TXDQWLILFDWLRQ RI WKH HPLVVLRQ LQWHQVLW\� $Q XQVSXWWHUHG DUHD RI WKH VXUIDFH RI WKH
EODQN IRU HDFK LQGLYLGXDO EXUQ VKDOO EH XVHG� 

F�� &RPSXWH WKH GHWHFWLRQ OLPLW XVLQJ WKH IROORZLQJ HTXDWLRQ�

P
6'/ ×= �

ZKHUH

'/ LV WKH GHWHFWLRQ OLPLW�

6 LV WKH VWDQGDUG GHYLDWLRQ RI WKH WHQ EDFNJURXQG LQWHQVLW\ PHDVXUHPHQWV SHUIRUPHG LQ VWHS ����

P LV WKH DQDO\WLFDO VHQVLWLYLW\ GHULYHG IURP WKH LQVWUXPHQW FDOLEUDWLRQ H[SUHVVHG DV WKH UDWLR RI LQWHQVLW\ WR PDVV
IUDFWLRQ� 

,I WKH GHWHFWLRQ OLPLW FDOFXODWHG LV JUHDWHU WKDQ RQH WKLUG RI WKH ORZHVW FRQFHQWUDWLRQ WR EH GHWHUPLQHG LQ WKH
LQWHQGHG DSSOLFDWLRQV� WKHQ WKH WHVW VKRXOG EH UHSHDWHG� ,I WKH VHFRQG YDOXH FDOFXODWHG LV DOVR JUHDWHU WKDQ RQH WKLUG
RI WKH ORZHVW FRQFHQWUDWLRQ WR EH GHWHUPLQHG LQ WKH LQWHQGHG DSSOLFDWLRQV� WKHQ WKHUH PD\ EH DQ LQVWUXPHQW
PDOIXQFWLRQ� ,Q VXFK D FDVH� WKH SUREOHP VKRXOG EH LQYHVWLJDWHG SULRU WR DQDO\]LQJ XQNQRZQ VDPSOHV� 

��� 'DWD DFTXLVLWLRQ

6LQFH WKH SULQFLSOH RI GHWHUPLQDWLRQ LV EDVHG RQ FRQWLQXRXV VSXWWHULQJ RI WKH VXUIDFH FRDWLQJ� WKH VSHFWURPHWHU VKDOO
EH HTXLSSHG ZLWK D GLJLWDO UHDGRXW V\VWHP IRU WLPH�UHVROYHG PHDVXUHPHQW RI WKH HPLVVLRQ LQWHQVLWLHV� $ V\VWHP ZLWK
FDSDELOLW\ IRU GDWD DFTXLVLWLRQ VSHHG RI DW OHDVW ��� PHDVXUHPHQWV�VHFRQG SHU VSHFWUDO FKDQQHO LV UHFRPPHQGHG� 
EXW IRU WKH DSSOLFDWLRQV ZLWKLQ WKH VFRSH RI WKLV VWDQGDUG D VSHHG RI � PHDVXUHPHQWV�VHFRQG SHU VSHFWUDO FKDQQHO
PD\ EH DFFHSWDEOH� 

� 6DPSOLQJ

&DUU\ RXW VDPSOLQJ LQ DFFRUGDQFH ZLWK WKH UHFRPPHQGDWLRQV RI WKH PDQXIDFWXUHU RI WKH FRDWHG PDWHULDO� ,Q JHQHUDO� 
WKH HGJHV RI D FRDWHG VWULS VKRXOG EH DYRLGHG� 7KH VL]H RI WKH WHVW VDPSOHV VKRXOG EH VXLWDEOH IRU WKH JORZ
GLVFKDUJH VRXUFH XVHG� 7\SLFDOO\� URXQG RU UHFWDQJXODU VDPSOHV ZLWK D ZLGWK RI �� PP WR ��� PP DUH VXLWDEOH� 
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� 3URFHGXUH

��� 6HOHFWLRQ RI VSHFWUDO OLQHV

)RU HDFK DQDO\WH WR EH GHWHUPLQHG WKHUH H[LVWV D QXPEHU RI VSHFWUDO OLQHV ZKLFK FDQ EH XVHG� 6XLWDEOH OLQHV VKDOO
EH VHOHFWHG RQ WKH EDVLV RI VHYHUDO IDFWRUV LQFOXGLQJ WKH VSHFWUDO UDQJH RI WKH VSHFWURPHWHU XVHG� DQDO\WH
FRQFHQWUDWLRQ UDQJH� VHQVLWLYLW\ RI WKH VSHFWUDO OLQHV DQG VSHFWUDO LQWHUIHUHQFH IURP RWKHU HOHPHQWV SUHVHQW LQ WKH
VDPSOHV� ,Q WKLV W\SH RI DSSOLFDWLRQ� ZKHUH PRVW RI WKH DQDO\WHV RI LQWHUHVW DUH PDMRU HOHPHQWV LQ WKH VDPSOHV�
VSHFLDO DWWHQWLRQ VKDOO EH SDLG WR WKH RFFXUUHQFH RI VHOI�DEVRUSWLRQ RI FHUWDLQ KLJKO\ VHQVLWLYH VSHFWUDO OLQHV� 6HOI�
DEVRUSWLRQ PD\ FDXVH VHYHUH QRQ�OLQHDULW\ RI FDOLEUDWLRQ FXUYHV DW KLJK DQDO\WH FRQFHQWUDWLRQ OHYHOV� DQG VXFK OLQHV
VKRXOG WKHUHIRUH EH DYRLGHG IRU WKH GHWHUPLQDWLRQ RI PDMRUV� ,Q 7DEOH �� VRPH VXJJHVWLRQV FRQFHUQLQJ VXLWDEOH
VSHFWUDO OLQHV DUH JLYHQ� 
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D 8VH RI QRQ�OLQHDU FDOLEUDWLRQ FXUYH UHFRPPHQGHG�

��� 2SWLPLVLQJ WKH JORZ GLVFKDUJH VSHFWURPHWHU VHWWLQJV

����� *HQHUDO

)ROORZ WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV IRU SUHSDULQJ WKH LQVWUXPHQW IRU XVH� ,Q SDUWLFXODU� FKHFN WKDW WKH HQWUDQFH VOLW
WR WKH VSHFWURPHWHU LV FRUUHFWO\ DGMXVWHG� IROORZLQJ WKH SURFHGXUH JLYHQ E\ WKH LQVWUXPHQW PDQXIDFWXUHU� 7KLV
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