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&RQWHQWV

SDJH

)RUHZRUG �

,QWURGXFWLRQ �

 6FRSH �

 1RUPDWLYH UHIHUHQFHV �

� 7HUPV DQG GHILQLWLRQV �

� 6\PEROV DQG DEEUHYLDWLRQV �

� 6DPSOLQJ �

� 7HVW FRQGLWLRQV �

� 7HVW PDWHULDO �

� $SSDUDWXV �
� 7HVW ULJ �
� &DEOHV �
� � )RUFH PHDVXULQJ GHYLFH �
� � 0HDVXULQJ GHYLFH IRU GLVSODFHPHQW RI WKH URRILQJ WLOHV �
� � 0HDVXULQJ GHYLFH IRU ZHLJKW �

� 7HVW SURFHGXUH �
� 0HDVXUHPHQW RI WKH ZHLJKW �
� ,QVWDOODWLRQ RI EDWWHQV  URRILQJ WLOHV DQG IL[LQJV �
� � 'HWHUPLQDWLRQ RI WKH ORFDWLRQ RI WKH IRUFHV RQ WKH WHVW URRI �
� � 0HDVXUHPHQW RI WKH XSOLIW UHVLVWDQFH

 (YDOXDWLRQ DQG H[SUHVVLRQ RI UHVXOWV

 7HVW UHSRUW �

$QQH[ $ LQIRUPDWLYH    7HVW ULJ �

$QQH[ % QRUPDWLYH  $UUDQJHPHQW RI WLOHV RQ WKH WHVW ULJ �
% *HQHUDO �
% 6LQJOH ODS LQWHUORFNLQJ WLOHV LQ VWUDLJKW ERQG �
% � 6LQJOH ODS LQWHUORFNLQJ WLOHV LQ EURNHQ ERQG �
% � 7LOHV ZLWK GRXEOH ODS �

$QQH[ & LQIRUPDWLYH  )L[LQJ SDWWHUQV WR EH WHVWHG �
& *HQHUDO �
& 6LQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG �
& � 6LQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG �
& � 7LOHV ZLWK GRXEOH RYHUODS

$QQH[ ' LQIRUPDWLYH  &DOFXODWLRQ RI FKDUDFWHULVWLF YDOXHV

$QQH[ ( LQIRUPDWLYH  &DOFXODWLRQ RI WKH XSOLIW UHVLVWDQFH RI FOD\ RU FRQFUHWH WLOHV IRU URRILQJ DW
YDULRXV URRI SLWFKHV  IRU D WHVWHG FRQILJXUDWLRQ �

( &RUUHFWLRQ IRU WKH LQIOXHQFH RI WKH ZHLJKW RI WKH URRILQJ WLOHV �
( &KDUDFWHULVWLF YDOXH RI WKH VWUHQJWK RI IL[LQJV �
( � 8SOLIW UHVLVWDQFH RI SDUWLDOO\ RU IXOO\ IL[HG URRILQJ WLOHV IRU YDULRXV URRI SLWFKHV �

$QQH[ ) LQIRUPDWLYH  'HWHUPLQLQJ WKH XSOLIW UHVLVWDQFH RI LQVWDOOHG FOD\ RU FRQFUHWH WLOHV IRU
URRILQJ LQ VSHFLDO URRI ]RQHV �
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$QQH[ * LQIRUPDWLYH   &RQVLGHUDWLRQV IRU SDUWLDO VDIHW\ IDFWRUV IRU UHVLVWDQFH �
* 3DUWLDO VDIHW\ IDFWRUV IRU UHVLVWDQFH �
* 8QIDYRXUDEOH GHYLDWLRQV IURP UHSUHVHQWDWLYH YDOXHV �
* � 6\VWHPDWLF GLIIHUHQFHV EHWZHHQ WHVW FRQGLWLRQV DQG SUDFWLFDO VLWXDWLRQV �
* � 'LIIHUHQFHV EHWZHHQ WHVW FRQGLWLRQV DQG SUDFWLFDO VLWXDWLRQV GHYHORSLQJ LQ WLPH �

$QQH[ + LQIRUPDWLYH  ([DPSOHV RI URRI WLOHV IRU ZKLFK WKH WHVW PHWKRG LV QRW DSSOLFDEOH �

$QQH[ , LQIRUPDWLYH  7HVW 5LJ &RPPLVVLRQLQJ &DOLEUDWLRQV �

%LEOLRJUDSK\ �
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)RUHZRUG

7KLV GRFXPHQW (1 ����� �  KDV EHHQ SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH &(1 7& � ³5RRI FRYHULQJ
SURGXFWV IRU GLVFRQWLQXRXV OD\LQJ DQG SURGXFWV IRU ZDOO FODGGLQJ´  WKH VHFUHWDULDW RI ZKLFK LV KHOG E\ ,%1 %,1  

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

7KLV VWDQGDUG LV DSSOLFDEOH ZKHUH WKH 1DWLRQDO DSSOLFDWLRQ VWDQGDUGV  DQG RU UHJXODWLRQV  VSHFLI\ D
UHTXLUHPHQW IRU WKH XSOLIW UHVLVWDQFH RI LQVWDOOHG FOD\ RU FRQFUHWH WLOHV IRU URRILQJ  

$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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,QWURGXFWLRQ

7KLV GRFXPHQW JLYHV D WHVW PHWKRG DQG IDLOXUH FULWHULD IRU GHWHUPLQLQJ WKH XSOLIW UHVLVWDQFH RI FOD\ RU FRQFUHWH
WLOHV IRU URRILQJ  

127( 7KH UHVXOWV RI WKLV WHVW PD\ EH XVHG WR GHWHUPLQH WKH XSOLIW IRUFH ZKLFK FDQ EH ZLWKVWRRG E\ WKH IL[LQJ  H J WR
ZLWKVWDQG ZLQG IRUFH  
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 6FRSH

7KLV GRFXPHQW VSHFLILHV D WHVW PHWKRG WR HVWDEOLVK WKH XSOLIW UHVLVWDQFH RI LQVWDOOHG FOD\ RU FRQFUHWH WLOHV IRU
URRILQJ  FRPSO\LQJ ZLWK WKH UHOHYDQW SURGXFW VWDQGDUG  (1 ��  RU (1 � �  ZKLFK DUH XQIL[HG RU PHFKDQLFDOO\
IL[HG WR WKH VXEVWUXFWXUH  

127( 7KH WHVW PHWKRG KDV EHHQ GHYHORSHG IRU FOD\ RU FRQFUHWH WLOHV IRU URRILQJ EXW PD\ DSSO\ WR RWKHU
GLVFRQWLQXRXVO\ ODLG VPDOO HOHPHQWV  VXFK DV� VODWHV� ILEUH FHPHQW VODWHV� DQG  VWRQHV  

7KH WHVW PHWKRG LV DSSOLFDEOH WR PHFKDQLFDO IL[LQJV VXFK DV FOLSV  KRRNV  VFUHZV DQG QDLOV

,Q FDVH RI PHFKDQLFDOO\ IL[HG WLOHV DW OHDVW HYHU\ WKLUG WLOH VKDOO EH IL[HG  7KH PHWKRG LV QRW DSSOLFDEOH IRU IL[HG
WLOHV ZLWK IL[LQJ SDWWHUQV ZLWK OHVV WKDQ HYHU\ WKLUG WLOH IL[HG  

7KH WHVW PHWKRG LV QRW DSSOLFDEOH WR XQGHU DQG RYHU WLOHV  ([DPSOHV RI WKHVH WLOHV DUH JLYHQ LQ $QQH[ +  

 1RUPDWLYH UHIHUHQFHV

1RW DSSOLFDEOH  

� 7HUPV DQG GHILQLWLRQV

)RU WKH SXUSRVHV RI WKLV GRFXPHQW  WKH IROORZLQJ WHUPV DQG GHILQLWLRQV DSSO\

�   
GLVFRQWLQXRXVO\ ODLG VPDOO HOHPHQWV
HOHPHQWV WR EH XVHG IRU URRI FRYHULQJ DQG ZDOO FODGGLQJ ZKLFK DUH LQVWDOOHG DV VHSDUDWH HOHPHQWV DQG
FROOHFWLYHO\ IRUP WKH URRI FRYHULQJ

�  
URRI SLWFK
SLWFK RI WKH URRI VWUXFWXUH H J WKH UDIWHUV  FRXQWHU EDWWHQV  SDQHOV

� �
FKDUDFWHULVWLF YDOXH
YDOXH RI D PDWHULDO SURSHUW\ KDYLQJ D SUHVFULEHG SUREDELOLW\ RI QRW EHLQJ DWWDLQHG LQ D K\SRWKHWLFDO XQOLPLWHG
WHVW VHULHV  7KLV YDOXH JHQHUDOO\ FRUUHVSRQGV WR D VSHFLILHG IUDFWLOH RI WKH DVVXPHG VWDWLVWLFDO GLVWULEXWLRQ RI WKH
SDUWLFXODU SURSHUW\ RI WKH PDWHULDO

� �
URRI V\VWHP
FRPSULVHV WKH VWUXFWXUH RI WKH EDWWHQV  PHFKDQLFDO IL[LQJV FOLSV  KRRNV  QDLOV DQG VFUHZV  DV ZHOO DV WKH
OD\LQJ VSHFLILFDWLRQ IRU WKH URRI FRYHULQJ SURGXFWV FOD\ DQG FRQFUHWH WLOHV IRU URRILQJ

� 6\PEROV DQG DEEUHYLDWLRQV

GPD[ WKH PD[LPXP SHUPLVVLEOH GLVSODFHPHQW�

)W IRUFH H[HUWHG RQ � WLOHV�

NQ D IDFWRU GHSHQGLQJ RQ WKH QXPEHU RI WHVWV Q�

/K WKH KDQJLQJ OHQJWK RI WKH WLOH�

/W WRWDO OHQJWK RI WLOH�
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P QXPEHU RI IL[LQJV RQ � URRILQJ WLOHV�

Q QXPEHU RI WHVWV�

5G GHVLJQ XSOLIW UHVLVWDQFH RI � URRILQJ WLOHV�

5N FKDUDFWHULVWLF XSOLIW UHVLVWDQFH RI � URRILQJ WLOHV�

5U L XSOLIW UHVLVWDQFH RI � WLOHV LQ WHVW L�

5W XSOLIW UHVLVWDQFH RI � WLOHV LQ D WULDO WHVW�

5[ PHDQ XSOLIW UHVLVWDQFH RI � URRILQJ WLOHV�

V[ VWDQGDUG GHYLDWLRQ RI WKH XSOLIW UHVLVWDQFH RI � URRILQJ WLOHV�

:L ZHLJKW RI D URRILQJ WLOH�

:N FKDUDFWHULVWLF ZHLJKW RI D URRILQJ WLOH DW D URRI SLWFK RI ��R�

:[ PHDQ ZHLJKW RI D URRILQJ WLOH�

α URRI SLWFK�

γ SDUWLDO VDIHW\ IDFWRU IRU UHVLVWDQFH  ZKLFK PD\ EH GHILQHG E\ D QDWLRQDO UHJXODWLRQ

� 6DPSOLQJ

7KH FOD\ RU FRQFUHWH WLOHV IRU URRILQJ VHOHFWHG VKDOO EH UHSUHVHQWDWLYH RI WKH LQWHQGHG XVH  

7KH EDWWHQV VHOHFWHG VKDOO EH UHSUHVHQWDWLYH L H  LQ OLQH ZLWK WKH WLOH SURGXFW DQG LQVWUXFWLRQV RI WKH FOLS
PDQXIDFWXUHU

7KH IL[LQJV XVHG IRU WKH WHVW VKDOO EH UHSUHVHQWDWLYH RI WKH PDQXIDFWXUHG SURGXFW  

,Q VHOHFWLQJ WKH QXPEHU RI HOHPHQWV  UHIHU WR � DQG �  WDNLQJ LQWR FRQVLGHUDWLRQ WKH QXPEHU RI IL[LQJ SDWWHUQV
DQG WKDW LQ HDFK FDVH D WULDO WHVW DQG DW OHDVW � WHVWV VKDOO EH FRQGXFWHG  

127( 7KH VSHFLILFDWLRQ RI WKH EDWWHQV PD\ LQFOXGH D UHIHUHQFH WR D QDWLRQDO FRGH RI SUDFWLFH  

� 7HVW FRQGLWLRQV

8QOHVV VSHFLILHG RWKHUZLVH  WKH URRILQJ WLOHV  IL[LQJV DQG WKH WHVW IUDPH VKDOO EH FRQGLWLRQHG IRU DW OHDVW
� K LQ DQ HQYLURQPHQW RI  ± �  �&  DQG �  ±  UHODWLYH KXPLGLW\  SULRU WR WKH WHVW  7KH PDQQHU RI
VWRUDJH VKDOO QRW LQWHUIHUH ZLWK WKH IUHH H[FKDQJH RI PRLVWXUH IURP RU LQWR WKH PDWHULDOV  7KH WHVW VKDOO EH
FRQGXFWHG LQ WKH VDPH FRQGLWLRQV DV WKH VWRUDJH  

127( ,I LQ SUDFWLFH  WKH PRLVWXUH FRQWHQW RI WKH EDWWHQV LV H[SHFWHG WR EH GLIIHUHQW IURP WKH VWDQGDUG FRQGLWLRQV  DQG
LI LW LV H[SHFWHG WKDW WKLV PD\ LQIOXHQFH WKH WHVW UHVXOWV  WKLV VKRXOG EH WDNHQ LQWR DFFRXQW� H J  E\ WHVWLQJ XQGHU WKH
DSSURSULDWH FRQGLWLRQV DQG UHFRUGLQJ WKH PRLVWXUH FRQWHQW RI WKH EDWWHQV XVHG  

� 7HVW PDWHULDO

7KH WHVW PDWHULDOV VKDOO EH UDQGRPO\ FKRVHQ IURP WKH VDPSOHV
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� $SSDUDWXV

� 7HVW ULJ

7KH WHVW ULJ FRQVLVWV RI D URRI VWUXFWXUH DQG DX[LOLDU\ HTXLSPHQW WR H[HUW D IRUFH RQ WKH FOD\ RU FRQFUHWH WLOHV IRU
URRILQJ  7KH URRI VWUXFWXUH VKDOO KDYH D URRI SLWFK RI �� ± �

7KH WHVW ULJ VKDOO EH DEOH WR H[HUW DQ HTXDO XSOLIW IRUFH RQ � URRILQJ WLOHV IURP D PLQLPXP GLVWDQFH RI P WR
WKH VXUIDFH RI WKH URRI FRYHULQJ DQG DW DQ DQJOH RI �  ± � WR WKH URRI VWUXFWXUH DW WKH VWDUW RI WKH WHVW  

7KH WHVW ULJ VKDOO KDYH VXIILFLHQW FDSDFLW\ DQG VWLIIQHVV IRU WKH WHVW DV QRW WR LQIOXHQFH WKH WHVW UHVXOW  7KH WHVW
ULJ VKDOO EH FDSDEOH RI DSSO\LQJ DQ XSOLIW IRUFH DW D UDWH RI QRW PRUH WKDQ �  1 V

127( 7KH WHVW UHVXOWV REWDLQHG DW ��� PD\ EH XVHG IRU SLWFKHV XS WR � �  )RU SLWFKHV JUHDWHU WKDQ � � WHVWV DW WKH
DSSURSULDWH URRI SLWFK DUH DGYLVHG  

127( $QQH[ $ LQFOXGHV DQ H[DPSOH RI WKH WHVW ULJ

� &DEOHV

7KH XSOLIW IRUFH VKDOO EH H[HUWHG E\ XVLQJ D FDEOH  7KH FDEOH VKDOO EH IOH[LEOH  VXFK WKDW LW PLQLPLVHV DQ\
RYHUWXUQLQJ PRPHQW RQ WKH FRQQHFWLRQ SRLQW  ZKHUH WKH IRUFH LV DSSOLHG  

� � )RUFH PHDVXULQJ GHYLFH

$ FDOLEUDWHG IRUFH PHDVXULQJ GHYLFH VKDOO EH XVHG WR GHWHUPLQH WKH WRWDO XSOLIW IRUFH RQ WKH � URRILQJ WLOHV
UHIHU WR � � KDYLQJ D PD[LPXP LQDFFXUDF\ LQ FRPELQDWLRQ ZLWK WKH UHDGLQJ HTXLSPHQW RI  RI WKH
PHDVXUHG YDOXH RU  1 ZKLFKHYHU LV ODUJHU  

� � 0HDVXULQJ GHYLFH IRU GLVSODFHPHQW RI WKH URRILQJ WLOHV

$ FDOLEUDWHG GLVSODFHPHQW PHDVXULQJ GHYLFH VKDOO EH XVHG WR GHWHUPLQH WKH GLVSODFHPHQW RI WKH URRILQJ WLOHV
DQG VKDOO KDYH D PD[LPXP LQDFFXUDF\ RI PP  7KH GLVSODFHPHQW PHDVXULQJ GHYLFH VKDOO QRW H[HUW IRUFHV
ODUJHU WKDQ  RI WKH XSOLIW IRUFH PHDVXUHG RQ WKH � URRILQJ WLOHV

7KH PHDVXULQJ GHYLFH VKDOO HQVXUH WKDW DQ\ GLVSODFHPHQW RU WZLVW RI WKH URRILQJ WLOHV LV WDNHQ LQWR DFFRXQW  

127( 7KLV PD\ EH DFKLHYHG E\ ULJLGO\ DWWDFKLQJ D VPDOO IODW SODWH WR WKH PHDVXULQJ KHDG  VXFK WKDW LW DOZD\V FRQWDFWV
WKH KLJKHVW SRLQW RQ WKH URRILQJ WLOH  

� � 0HDVXULQJ GHYLFH IRU ZHLJKW

$ FDOLEUDWHG ZHLJKLQJ GHYLFH VKDOO EH XVHG WR GHWHUPLQH WKH ZHLJKW RI URRILQJ WLOHV ZLWK D PD[LPXP LQDFFXUDF\
RI   RI WKH PHDVXUHG YDOXH  

� 7HVW SURFHGXUH

� 0HDVXUHPHQW RI WKH ZHLJKW

'HWHUPLQH WKH LQGLYLGXDO ZHLJKW :L RI DW OHDVW  URRILQJ WLOHV ZKHUH L LQGLFDWHV WKH QXPEHU RI WKH URRILQJ WLOH
ZHLJKHG  DIWHU FRQGLWLRQLQJ GHVFULEHG LQ �  

� ,QVWDOODWLRQ RI EDWWHQV  URRILQJ WLOHV DQG IL[LQJV

7KH EDWWHQV VKDOO EH ILWWHG WR WKH WHVW ULJ  
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7KH URRILQJ WLOHV VKDOO EH LQVWDOOHG RQ WKH EDWWHQV LQ D OD\ RXW LQWHQGHG WR EH WHVWHG  7KH RYHUODS RI WKH URRILQJ
WLOHV VKDOO EH WKH PD[LPXP VSHFLILHG IRU WKH LQWHQGHG XVH LQ WKH QDWLRQDO UHJXODWLRQV RU FRGHV RI SUDFWLFH RU E\
WKH PDQXIDFWXUHU

7KH ERXQGDU\ FRQGLWLRQV IRU WKH LQVWDOOHG URRILQJ WLOHV RQ WKH WHVW ULJ VKDOO EH UHSUHVHQWDWLYH RI WKH LQWHQGHG
DSSOLFDWLRQ  )RU URRILQJ WLOHV VXUURXQGHG LQ WKH LQWHQGHG DSSOLFDWLRQ E\ DW OHDVW FRXUVHV DQG FROXPQV RI
LGHQWLFDO URRILQJ WLOHV  WKH WHVW UHTXLUHV D VHW RI URRILQJ WLOHV  VXIILFLHQW WR FRYHU DW OHDVW � FRXUVHV KLJK DQG
� FROXPQV ZLGH  RU DW OHDVW � P KLJK DQG � P ZLGH  ZKLFKHYHU LV ODUJHU  

127( )RU LQWHUORFNLQJ  VLQJOH ODS FOD\ RU FRQFUHWH WLOHV  WKH ORZHVW FRXUVH RQ WKH WHVW ULJ PD\ EH RPLWWHG ZLWKRXW ORVV
RI DFFXUDF\ RI WKH WHVW UHVXOW  

7KH IL[LQJV VKDOO EH LQVWDOOHG UHSUHVHQWDWLYHO\ RI WKH LQWHQGHG XVH RI WKH IL[LQJV DQG VKDOO WDNH LQWR DFFRXQW WKH
OD\ RXW RI WKH URRILQJ WLOHV

127( )RU URRILQJ WLOHV WKDW DUH ZLWKLQ FRXUVHV RU FROXPQV GLVWDQFH RI HDYHV  YHUJH  ULGJH RU YDOOH\ RU ZLWKLQ
 FRXUVH RU FROXPQ GLVWDQFH RI VSHFLDO WLOHV IRU HDYHV  YHUJH  ULGJH RU YDOOH\  DGGLWLRQDO JXLGDQFH RQ WKH DSSOLFDWLRQ RI WKH
WHVW LV JLYHQ LQ $QQH[ )  

127( � 9DULRXV IL[LQJ SDWWHUQV PD\ QHHG WR EH WHVWHG  UHIHU WR $QQH[ &

� � 'HWHUPLQDWLRQ RI WKH ORFDWLRQ RI WKH IRUFHV RQ WKH WHVW URRI

$ WRWDO RI � URRILQJ WLOHV WR EH OLIWHG VKDOO EH VHOHFWHG RQ WKH WHVW URRI  7KHVH � HOHPHQWV VKDOO EH ORFDWHG
DGMDFHQW WR HDFK RWKHU LQ DQ DUHD RI � FRXUVHV KLJK DQG � FROXPQV ZLGH  DV GHILQHG LQ $QQH[ %  7KH IL[LQJ
SDWWHUQ VKDOO EH FKRVHQ VXFK WKDW WKH URRILQJ WLOH LQ WKH ORZHU ULJKW FRUQHU LV IL[HG  $QQH[ & JLYHV H[DPSOHV RI
VXLWDEOH IL[LQJ SDWWHUQV

7KH FRQQHFWLRQ SRLQW LV ZLWKLQ � PP RI WKH FHQWUH RI WKH SURMHFWHG YLVLEOH DUHD RI WKH URRILQJ WLOH  QRUPDO WR WKH
URRI VXUIDFH WDNLQJ LQWR DFFRXQW WKH JHRPHWULF SHFXOLDULWLHV RI WKH WLOH VHH )LJXUH 

127( 7KH FDEOH PD\ EH FRQQHFWHG WR WKH WLOH E\ IHHGLQJ WKH FDEOH WKURXJK D KROH WR EH PDGH DW WKH ORFDWLRQ RI WKH
FRQQHFWLRQ SRLQW DQG ORFNLQJ WKH FDEOH DW WKH EDFN VLGH RI WKH URRILQJ WLOH  

127( )LJXUH VKRZV D W\SLFDO H[DPSOH RI D WLOH LQ WKH FHQWUH RI WKH URRI  RYHUODSSLQJ DORQJ LWV HGJH DQG KHDG
UHJLRQV  6RPH WLOHV PD\ QRW KDYH D VLGH ODS H J  GRXEOH ODS WLOHV DQG VRPH VLQJOH ODS YHUJH WLOHV  
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'LPHQVLRQV LQ PLOOLPHWUHV

.H\

 /RFDWLRQ RI FRQQHFWLRQ SRLQW ZLWKLQ VKDGHG DUHD

 ,QYLVLEOH RYHUODSSHG  SDUW RI WLOH

� 9LVLEOH SDUW RI WLOH

)LJXUH ± /RFDWLRQ RI WKH IRUFHV RQ WKH WHVW URRI

� � 0HDVXUHPHQW RI WKH XSOLIW UHVLVWDQFH

� � &DOLEUDWLRQ RI WKH WHVW HTXLSPHQW

7KH WHVW HTXLSPHQW VKDOO EH FDOLEUDWHG ZKHQ WKH HTXLSPHQW LV FRPPLVVLRQHG  *XLGDQFH RQ FDOLEUDWLRQ
PHWKRGV LV JLYHQ LQ $QQH[ ,

� � =HUR WKH PHDVXULQJ HTXLSPHQW

7R HOLPLQDWH WKH HIIHFW RI WKH ORDG DSSOLFDWLRQ IUDPH DQG FDEOHV  WKH ORDG FHOO VKDOO EH ]HURHG RU WKH ZHLJKW RI
WKH ORDG FHOO DQG WKH ORDG DSSOLFDWLRQ V\VWHP VKDOO EH GHWHUPLQHG DQG VKDOO EH VXEWUDFWHG IURP WKH UHDGLQJ RI
WKH WRWDO IRUFH RQ WKH VHOHFWHG � URRILQJ WLOHV

� � � 7ULDO WHVW

$ WULDO WHVW VKDOO EH FRQGXFWHG  ZKHUH WKH WRWDO IRUFH RQ WKH � URRILQJ WLOHV VKDOO EH LQFUHDVHG DW D UDWH RI OHVV
WKDQ �  1 V  XQWLO RQH RI WKH HYHQWV D  E  F RU G VSHFLILHG EHORZ LQ � � �  RFFXUV  7KH PD[LPXP WRWDO IRUFH RQ
WKH � URRILQJ WLOHV )W VKDOO EH PHDVXUHG DQG WKH WLOH VKRZLQJ WKH ODUJHVW GLVSODFHPHQW VKDOO EH LGHQWLILHG
WRJHWKHU ZLWK WKH ORFDWLRQ RI WKH ODUJHVW GLVSODFHPHQW RQ WKLV WLOH  



(1 ����� � (

 

� � � 7HVW VHULHV

$ VHULHV RI DW OHDVW � WHVWV VHH &ODXVH VKDOO EH FRQGXFWHG  7KH URRILQJ WLOHV VKDOO EH UHLQVWDOOHG UDQGRPO\
EHWZHHQ HDFK WHVW DQG QHZ IL[LQJV VKDOO EH XVHG  $Q\ GDPDJHG URRILQJ WLOHV DQG EDWWHQV VKDOO EH UHSODFHG
DQG ZKHUH IL[LQJV DUH XVHG  WKH EDWWHQV VKDOO EH UHSODFHG DIWHU D PD[LPXP RI � WHVWV  7KH WLOHV VKDOO EH
LQVWDOOHG LQ D PDQQHU WKDW HQVXUHV WKH IL[LQJV GR QRW FRLQFLGH ZLWK SUHYLRXV IL[LQJ SRVLWLRQV ZLWKLQ �  PP  

� � � $SSOLFDWLRQ RI WKH IRUFH

7KH WRWDO IRUFH DFWLQJ RQ WKH � URRILQJ WLOHV VKDOO EH LQFUHDVHG LQ D ILUVW VWHS RI PD[LPXP � )W DQG LQ
VXEVHTXHQW VWHSV RI PD[LPXP  )W  DQG VKDOO EH NHSW DW WKH PD[LPXP OHYHO IRU DW OHDVW � V  7KHQ WKH IRUFH
VKDOO EH UHOHDVHG WR ]HUR  7KH WRWDO IRUFH VKDOO EH LQFUHDVHG RU GHFUHDVHG DW D UDWH RI OHVV WKDQ �  1 V

$W WKH PD[LPXP YDOXH RI WKH IRUFH GXULQJ D ORDGLQJ VWHS  WKH GLVSODFHPHQW DW WKH ORFDWLRQ GHILQHG LQ � �
VKDOO EH PHDVXUHG  DW DQ DQJOH RI �  ± � WR WKH URRI VWUXFWXUH

.H\

 6WHS

 6WHS

) )RUFH

W 7LPH

)LJXUH ± $SSOLFDWLRQ RI WKH IRUFH

� � � 'HWHUPLQLQJ WKH PD[LPXP XSOLIW UHVLVWDQFH

7KH PD[LPXP XSOLIW UHVLVWDQFH  5U L  ZKHUH L LV WKH QXPEHU RI WKH WHVW  LV GHILQHG DV WKH WRWDO IRUFH RQ WKH
� URRILQJ WLOHV DW WKH ODWHVW FRPSOHWHG VWHS  EHIRUH RQH RI WKH IROORZLQJ HYHQWV RFFXUV�

D EUHDNDJH RI WKH PHFKDQLFDO IL[LQJ IURP WLOH WR EDWWHQ�

E SXOOLQJ RXW RU EUHDNDJH RI WKH FRQQHFWLRQ RI WKH PHFKDQLFDO IL[LQJ WR WKH URRI�
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F EUHDNDJH RI FRYHULQJ HOHPHQWV�

G WKH PD[LPXP GLVSODFHPHQW RI DQ\ URRILQJ WLOH H[FHHGV WKH YDOXH GPD[ PP JLYHQ E\�

GPD[  �� OK �  

ZKHUH

GPD[ LV WKH PD[LPXP SHUPLVVLEOH GLVSODFHPHQW  LQ PP�

OK LV WKH KDQJLQJ OHQJWK RI WKH WLOH  LQ PP�

127( 7KH KDQJLQJ OHQJWK RI WKH WLOH LV WKH GLVWDQFH EHWZHHQ WKH ORZHU IUHH  HQG RI WKH WLOH WR WKH LQQHU VXUIDFH RI WKH
KDQJLQJ QLE  UHIHU WR )LJXUH ( LQ $QQH[ (  

H WKH UHPDLQLQJ GLVSODFHPHQW RI DQ\ URRILQJ WLOH GXH WR GHIRUPDWLRQV RI WKH IL[LQJV DIWHU UHOHDVLQJ WKH IRUFH
WR ]HUR H[FHHGV � PP�

I WKH WLOHV VKRXOG QRW GLVHQJDJH IURP WKH EDWWHQ

7KH UHOHDVH RI WKH SXOOLQJ IRUFH LQ EHWZHHQ YDULRXV ORDGLQJ VWHSV PD\ FDXVH D UHPDLQLQJ GLVSODFHPHQW RI WKH
URRILQJ WLOHV GXH WR IULFWLRQ EHWZHHQ WKH HOHPHQWV RU EHWZHHQ WKH HOHPHQWV DQG WKH URRI VXEVWUXFWXUH  

,I WKH UHPDLQLQJ GLVSODFHPHQW H[FHHGV � PP DIWHU UHOHDVLQJ WKH IRUFH WR ]HUR  WKH HOHPHQWV VKDOO EH UHWXUQHG
WR OHVV WKDQ � PP E\ SXVKLQJ DW ULJKW DQJOHV WR WKH VXUIDFH RI WKH WLOHV E\ KDQG  7KH IL[LQJV VKDOO QRW EH
LQIOXHQFHG ZKHQ UHWXUQLQJ HOHPHQWV  ,I  DIWHU UHWXUQLQJ DOO WKH HOHPHQWV  D YDOXH OHVV WKDQ � PP FDQQRW EH
DFKLHYHG  IDLOXUH ZLOO EH GHHPHG WR KDYH RFFXUUHG DFFRUGLQJ WR � � � FRQGLWLRQ H

 (YDOXDWLRQ DQG H[SUHVVLRQ RI UHVXOWV

7KH PHDQ YDOXH DQG WKH VWDQGDUG GHYLDWLRQ RI WKH UHVLVWDQFH IURP DOO WHVWV L VKDOO EH FDOFXODWHG E\�

= LU[ 55
Q
�

−
−

= ��

�
� 55V [LU[ Q

ZKHUH

5U L LV WKH XSOLIW UHVLVWDQFH IURP WHVW L  IURP � ��

Q WKH QXPEHU RI WHVWV WKDW KDYH EHHQ FDUULHG RXW  

:KHQ DIWHU D VHULHV RI � WHVWV  WKH UDWLR V[ 5[ H[FHHGV  WZR DGGLWLRQDO WHVWV DFFRUGLQJ WR � � VKDOO EH
FDUULHG RXW� ZKHQ WKH UDWLR V[ 5[ VWLOO H[FHHGV  DIWHU � WHVWV  WZR DGGLWLRQDO WHVWV DFFRUGLQJ WR � � VKDOO EH
GRQH  

127( $QQH[ ' FRQWDLQV LQIRUPDWLRQ RQ WKH FDOFXODWLRQ RI WKH FKDUDFWHULVWLF YDOXH RI WKH XSOLIW UHVLVWDQFH DQG $QQH[ (
RQ WKH FDOFXODWLRQ RI WKH FKDUDFWHULVWLF UHVLVWDQFH RI WKH PHFKDQLFDO IL[LQJ  
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 7HVW UHSRUW

7KH WHVW UHSRUW VKDOO SURYLGH WKH IROORZLQJ LQIRUPDWLRQ�

D WKH WLWOH  UHIHUHQFH QXPEHU DQG GDWH RI SXEOLFDWLRQ RI WKLV GRFXPHQW�

E WKH SODFH  GDWH DQG WLPH RI VDPSOLQJ�

F WKH LGHQWLILFDWLRQ RI WKH URRILQJ WLOH DFFRUGLQJ WR WKH UHOHYDQW VWDQGDUG  DQG WKH FRPPHUFLDO LGHQWLILFDWLRQ RI
WKH URRILQJ WLOHV LQFOXGLQJ PDWHULDO VSHFLILFDWLRQV  VXUIDFH FKDUDFWHULVWLFV DQG QDPH RI WKH PDQXIDFWXUHU�

G WKH KHDG DQG VLGH ODS DQG WKH ERQGLQJ RI WKH LQVWDOOHG URRILQJ WLOHV�

H WKH W\SH DQG GLPHQVLRQV RI WKH IL[LQJ DQG QDPH RI WKH PDQXIDFWXUHU�

I QXPEHU RI WLOHV WKDW KDYH EHHQ IL[HG DQG GLVWULEXWLRQ RI IL[LQJV IL[LQJ SDWWHUQV  UHIHU WR $QQH[ & �

J WKH VSHFLHV RU GHQVLW\ RI WKH WLPEHU XVHG IRU WKH EDWWHQV  GLPHQVLRQV DQG VSDQ RI WKH EDWWHQV DQG WKH
PRLVWXUH FRQWHQW RI WKH EDWWHQV�

K  GDWH RI WHVWLQJ�

L WHVW UHVXOWV LQGLYLGXDO YDOXHV  PHDQ DQG VWDQGDUG GHYLDWLRQ DQG WKH PRGHV RI IDLOXUH �

M DQ\ RWKHU IDFWRU WKDW FRXOG KDYH LQIOXHQFHG WKH UHVXOW  
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$QQH[ $
LQIRUPDWLYH

7HVW ULJ

.H\

 +\GUDXOLF SXOO SXVK SURYLVLRQ

 )RUFH DSSOLFDWLRQ

� )UDPH

� )RUFH PHDVXULQJ

� 5DIWHU

� -RLQW

� &DEOH

� )UDPH

)LJXUH $ ± ([DPSOH RI WKH WHVW ULJ
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$QQH[ %
QRUPDWLYH  

$UUDQJHPHQW RI WLOHV RQ WKH WHVW ULJ

%  *HQHUDO

7KLV DQQH[ FRQWDLQV WKH VSHFLILFDWLRQ RI WKH DUUDQJHPHQW RI WKH WLOHV RQ WKH WHVW ULJ DQG WKH DUUDQJHPHQW RI WKH
WLOHV WR EH ORDGHG  

%  6LQJOH ODS LQWHUORFNLQJ WLOHV LQ VWUDLJKW ERQG

)RU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG  WKH ORDGLQJ VKDOO EH DSSOLHG WR � WLOHV  ODLG LQ D
UHFWDQJXODU VKDSH RI � [ � WLOHV DV VKRZQ LQ WKH )LJXUH EHORZ  

.H\

/ /RDGHG WLOHV

)LJXUH %  /RDGLQJ SDWWHUQ IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG

% � 6LQJOH ODS LQWHUORFNLQJ WLOHV LQ EURNHQ ERQG

)RU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG  WKH ORDGLQJ VKDOO EH DSSOLHG WR � WLOHV  � WLOHV SHU URZ  7KH
ORDGLQJ SDWWHUQ VKDOO EH VLPLODU WR WKDW VKRZQ LQ )LJXUH %  
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.H\

/ /RDGHG WLOHV

)LJXUH %  /RDGLQJ SDWWHUQ IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG

% � 7LOHV ZLWK GRXEOH ODS

)RU WLOHV ZLWK GRXEOH ODS  WKH ORDGLQJ SDWWHUQ LV JLYHQ LQ )LJXUH % �  ,W LV VLPLODU WR WKDW RI WLOHV ODLG LQ EURNHQ
ERQG  

.H\

/ /RDGHG WLOHV

)LJXUH % � /RDGLQJ SDWWHUQ IRU WLOHV ZLWK GRXEOH RYHUODS
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$QQH[ &
LQIRUPDWLYH

)L[LQJ SDWWHUQV WR EH WHVWHG

&  *HQHUDO

7KLV DQQH[ JLYHV H[DPSOHV RI VSHFLILFDWLRQV RI IL[LQJ SDWWHUQV ZKLFK DUH SRVVLEOH LQ GLIIHUHQW FRQILJXUDWLRQV
7KH SDWWHUQ XVHG VKRXOG EH VSHFLILHG LQ WKH WHVW UHSRUW  ,W LV UHFRPPHQGHG WR LQFOXGH D VNHWFK VLPLODU WR WKH
)LJXUHV & WR & � LQ WKH WHVW UHSRUW

&  6LQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG

)RU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG DQG IL[LQJV DSSOLHG LQ DOWHUQDWH GLDJRQDOV �  IL[LQJ RU
FKHFNHUERDUG  WKH IL[LQJ SDWWHUQ VKRZQ LQ )LJXUH & VKDOO EH XVHG  )RU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ
VWUDLJKW ERQG DQG IL[LQJV DSSOLHG LQ DOWHUQDWH FRXUVHV LQ D �  IL[LQJ  WKH IL[LQJ SDWWHUQ VKRZQ LQ )LJXUH &
VKDOO EH XVHG  

)L[LQJ SDWWHUQ 6%  ± 

.H\

/ /RDGHG WLOHV

) )L[HG WLOHV

)/ )L[HG ORDGHG WLOHV

)LJXUH &  $OWHUQDWH GLDJRQDO � IL[LQJ SDWWHUQ IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG
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)L[LQJ SDWWHUQ 6%  

.H\

/ /RDGHG WLOHV

) )L[HG WLOHV

)/ )L[HG ORDGHG WLOHV

)LJXUH &  $OWHUQDWH FRXUVH � IL[LQJ SDWWHUQ IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG

)RU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG DQG HDFK �UG WLOH IL[HG �� IL[LQJ )LJXUH & � VKRZV
H[DPSOHV RI IL[LQJ SDWWHUQV

D )L[LQJ SDWWHUQ 6%� E )L[LQJ SDWWHUQ 6%�

.H\

/ /RDGHG WLOHV

) )L[HG WLOHV

)/ )L[HG ORDGHG WLOHV

)LJXUH & � )L[LQJ SDWWHUQV IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ VWUDLJKW ERQG LQ D �� IL[LQJ
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& � 6LQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG  

)RU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG  YDULRXV �  IL[LQJ SDWWHUQV DUH SRVVLEOH  ([DPSOHV DUH
JLYHQ EHORZ LQ )LJXUH & �  

D )L[LQJ SDWWHUQ %%  E )L[LQJ SDWWHUQ %%  

.H\

/ /RDGHG WLOHV

) )L[HG WLOHV

)/ )L[HG ORDGHG WLOHV

)LJXUH & � )L[LQJ SDWWHUQV IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG LQ D �  IL[LQJ  

)L[LQJ SDWWHUQ %%  �

.H\

/ /RDGHG WLOHV

) )L[HG WLOHV

)/ )L[HG ORDGHG WLOHV

)LJXUH & � )L[LQJ SDWWHUQ IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG  ZLWK DOWHUQDWH FRXUVH
IL[LQJ  
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)RU FRQILJXUDWLRQV ZLWK �� IL[LQJ  YDULRXV IL[LQJ SDWWHUQV DUH SRVVLEOH  ([DPSOHV DUH JLYHQ LQ )LJXUH & �  

D )L[LQJ SDWWHUQ %%� ± E )L[LQJ SDWWHUQ %%� ± F )L[LQJ SDWWHUQ %%� �

)LJXUH & � )L[LQJ SDWWHUQV IRU VLQJOH ODS LQWHUORFNLQJ WLOHV ODLG LQ EURNHQ ERQG LQ D �� IL[LQJ  

& � 7LOHV ZLWK GRXEOH RYHUODS

)RU WLOHV ZLWK GRXEOH RYHUODS  YDULRXV �  IL[LQJ SDWWHUQV DUH SRVVLEOH  ([DPSOHV DUH JLYHQ EHORZ LQ
)LJXUHV & � DQG & �  

D )L[LQJ SDWWHUQ '2  ± E )L[LQJ SDWWHUQ '2    

.H\

/ /RDGHG WLOHV

) )L[HG WLOHV

)/ )L[HG ORDGHG WLOHV

)LJXUH & � ([DPSOHV RI IL[LQJ SDWWHUQV IRU WLOHV ZLWK GRXEOH RYHUODS LQ D � IL[LQJ
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)L[LQJ SDWWHUQ '2   �

)LJXUH & � )L[LQJ SDWWHUQV IRU WLOHV ZLWK GRXEOH RYHUODS LQ D �  IL[LQJ ZLWK DOWHUQDWH FRXUVHV

)RU FRQILJXUDWLRQV ZLWK �� IL[LQJ  YDULRXV IL[LQJ SDWWHUQV DUH SRVVLEOH  ([DPSOHV DUH JLYHQ LQ )LJXUH & �  

D )L[LQJ SDWWHUQ '2� ± E )L[LQJ SDWWHUQ '2� ± F )L[LQJ SDWWHUQ '2� �

)LJXUH & � ([DPSOHV RI IL[LQJ SDWWHUQV IRU WLOHV ZLWK GRXEOH RYHUODS LQ D �� IL[LQJ
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$QQH[ '
LQIRUPDWLYH  

&DOFXODWLRQ RI FKDUDFWHULVWLF YDOXHV

7KH FKDUDFWHULVWLF YDOXH RI WKH XSOLIW UHVLVWDQFH RI WKH URRILQJ WLOHV PD\ EH GHWHUPLQHG EDVHG RQ D �  ORZHU
ERXQG�

5N  5[ NQ V[

ZKHUH

5N LV WKH FKDUDFWHULVWLF YDOXH RI WKH XSOLIW UHVLVWDQFH�

NQ LV D VWDWLVWLFDO IDFWRU GHSHQGLQJ RQ WKH QXPEHU RI WHVWV Q VHH 7DEOH ' �

5[ LV WKH PHDQ YDOXH RI WKH XSOLIW UHVLVWDQFH IURP DOO WHVWV L  DV GHWHUPLQHG LQ &ODXVH �

V[ LV WKH VWDQGDUG GHYLDWLRQ RI WKH XSOLIW UHVLVWDQFH IURP DOO WHVWV L  DV GHWHUPLQHG LQ &ODXVH  

7DEOH '  9DOXHV IRU WKH NQ IDFWRU GHSHQGHQW RQ WKH QXPEHU RI WHVWV Q  

Q � � �

NQ � �� �� �

127( 7KH FKDUDFWHULVWLF YDOXH RI WKH XSOLIW UHVLVWDQFH PD\ EH PRGLILHG LQWR D GHVLJQ YDOXH E\ XVLQJ D SDUWLDO VDIHW\
IDFWRU�

55 N
G γ

=

ZKHUH

5G LV WKH GHVLJQ XSOLIW UHVLVWDQFH RI WKH URRILQJ WLOHV�

γ LV D SDUWLDO VDIHW\ IDFWRU IRU UHVLVWDQFH  ZKLFK PD\ EH GHILQHG E\ D QDWLRQDO UHJXODWLRQ UHIHU WR DQQH[
* �

5N LV WKH FKDUDFWHULVWLF XSOLIW UHVLVWDQFH RI WKH URRILQJ WLOHV  

(;$03/(

7HVWV KDYH EHHQ FDUULHG RXW RQ URRI WLOHV ZLWK D PDVV RI � NJ  7KH YLVLEOH DUHD RI WKH URRI WLOHV  DIWHU LQVWDOOLQJ  LV �� P
KLJK DQG � P ZLGH  WKXV JLYLQJ �  WLOHV SHU P  

7KUHH WHVWV KDYH EHHQ FDUULHG RXW RQ WKLV W\SH RI WLOHV  XVLQJ D FOLS RQ HYHU\ WLOH  7KH UHVXOWV DUH�

7HVW � � 1 7HVW � ��  1 7HVW �� � 1

7KLV JLYHV DQ DYHUDJH YDOXH RI � � 1  DQG D VWDQGDUG GHYLDWLRQ RI WKHVH WHVW RI � � 1  )RU WKUHH WHVWV Q  � WKH YDOXH RI
NQ  � ��  

7KLV JLYHV D FKDUDFWHULVWLF YDOXH RI WKH XSOLIW UHVLVWDQFH RI WKLV PHWKRG RI IL[LQJ DQG OD\LQJ IRU WKLV FRPELQDWLRQ RI WLOHV DQG
IL[LQJV RI� 5N  � 1
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$QQH[ (
LQIRUPDWLYH  

&DOFXODWLRQ RI WKH XSOLIW UHVLVWDQFH RI FOD\ RU FRQFUHWH WLOHV IRU URRILQJ DW
YDULRXV URRI SLWFKHV IRU D WHVWHG FRQILJXUDWLRQ

( &RUUHFWLRQ IRU WKH LQIOXHQFH RI WKH ZHLJKW RI WKH URRILQJ WLOHV

7KH XSOLIW UHVLVWDQFH SHU IL[LQJ IRU SDUWLDOO\ RU IXOO\ IL[HG URRILQJ WLOHV IRU WKH WHVWHG FRQILJXUDWLRQ FDQ EH
FRUUHFWHG IRU WKH HIIHFW RI ZHLJKW RI WKH URRILQJ WLOHV�

5L   5U L    �:N P

ZKHUH

5U L LV WKH XSOLIW UHVLVWDQFH GHWHUPLQHG LQ WHVW L  DFFRUGLQJ WR � ��

P LV WKH QXPEHU RI WLOHV IL[HG LQ WKH DUHD RI WKH ORDGHG � URRILQJ WLOHV�

:N LV WKH WKHRUHWLFDO XSOLIW IRUFH UHTXLUHG WR OLIW DQ XQIL[HG WLOH IURP WKH EDWWHQV DW D URRI SLWFK RI ��R  

1

Lh/2 Lt/2 LtLh

.H\

 8SOLIW IRUFH

)LJXUH (  'HILQLWLRQ RI PRPHQW DUPV DURXQG SLYRW SRLQW

7KH WKHRUHWLFDO XSOLIW IRUFH UHTXLUHG WR OLIW WKH XQIL[HG WLOHV DW D URRI SLWFK RI ��R PD\ EH FDOFXODWHG IURP WKH
PRPHQW DURXQG WKH SRLQW ZKHUH WKH WLOH URWDWHV DURXQG WKH EDWWHQ  7KH ZHLJKW RI WKH WLOH PD\ EH DVVXPHG WR
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EH XQLIRUPO\ GLVWULEXWHG DORQJ WKH WLOH DQG PD\ EH WDNHQ HTXDO WR WKH PHDQ ZHLJKW RI WKH WLOHV  GHWHUPLQHG LQ
�  7KLV LV VKRZQ XVLQJ )LJXUH (  

7KH WKHRUHWLFDO XSOLIW IRUFH WR OLIW WKH XQIL[HG WLOH PD\ EH GHWHUPLQHG E\ WKH IROORZLQJ HTXDWLRQ�

EK

KR
LN ��FRV

//
//::

−
−

=

ZKHUH

/K LV WKH KDQJLQJ OHQJWK RI WKH WLOH�

/W LV WKH WRWDO OHQJWK RI WKH WLOH�

/E LV WKH FHQWUH WR FHQWUH GLVWDQFH RI WKH EDWWHQV�

: LV WKH ZHLJKW RI WKH WLOH  GHWHUPLQHG DFFRUGLQJ WR �  

( &KDUDFWHULVWLF YDOXH RI WKH VWUHQJWK RI IL[LQJV

7KH FKDUDFWHULVWLF YDOXH RI WKH UHVLVWDQFH RI D PHFKDQLFDO IL[LQJ PD\ EH GHWHUPLQHG EDVHG RQ D � ORZHU
ERXQG�

5N I  5[ I NQ V[ I

ZKHUH

5N I LV WKH FKDUDFWHULVWLF UHVLVWDQFH RI D IL[LQJ�

NQ LV D IDFWRU GHSHQGLQJ RQ WKH QXPEHU RI WHVWV Q VHH 7DEOH '  LQ $QQH[ '�

5[ I LV WKH PHDQ UHVLVWDQFH RI D IL[LQJ IURP DOO WHVWV L�

V[ I LV WKH VWDQGDUG GHYLDWLRQ RI WKH UHVLVWDQFH RI D IL[LQJ IURP DOO WHVWV L  

7KH PHDQ YDOXH DQG WKH VWDQGDUG GHYLDWLRQ RI WKH UHVLVWDQFH RI WKH IL[LQJV IURP DOO WHVWV L DUH JLYHQ E\�

= LI[ 55
Q

( )I[LI[ 55V −
−

=
Q

ZKHUH

5L LV WKH FRUUHFWHG UHVLVWDQFH RI WKH IL[LQJ  IURP WHVW L  IURP ( �

Q WKH QXPEHU RI WHVWV WKDW KDYH EHHQ FDUULHG RXW  

127( 7KH FKDUDFWHULVWLF XSOLIW UHVLVWDQFH RI WKH IL[LQJ PD\ EH PRGLILHG LQWR D GHVLJQ XSOLIW UHVLVWDQFH E\ XVLQJ D
SDUWLDO VDIHW\ IDFWRU�

5
5 N

IG γ
=

ZKHUH
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5G I LV WKH GHVLJQ UHVLVWDQFH RI WKH IL[LQJ�

γ LV D SDUWLDO VDIHW\ IDFWRU IRU UHVLVWDQFH  ZKLFK PD\ EH GHILQHG E\ D QDWLRQDO UHJXODWLRQ UHIHU WR $QQH[ * �

5N I LV WKH FKDUDFWHULVWLF UHVLVWDQFH RI WKH IL[LQJ

( � 8SOLIW UHVLVWDQFH RI SDUWLDOO\ RU IXOO\ IL[HG URRILQJ WLOHV IRU YDULRXV URRI SLWFKHV

7KH UHVLVWDQFH RI SDUWLDOO\ RU IXOO\ IL[HG LQVWDOOHG URRILQJ WLOHV LQ WKH WHVWHG FRQILJXUDWLRQ DW URRI SLWFKHV GLIIHUHQW
IURP ��R FDQ EH GHWHUPLQHG IURP�

5 α   PIL[LQJ 5N I :N FRV α FRV ��R  

ZKHUH

5 α LV WKH DYHUDJH UHVLVWDQFH RI SDUWLDOO\ RU IXOO\ IL[HG URRILQJ WLOHV DW D URRI SLWFK α  SHU WLOH�

PIL[LQJ LV WKH DYHUDJH QXPEHU RI IL[LQJV SHU URRILQJ WLOH�

5N I LV WKH FKDUDFWHULVWLF UHVLVWDQFH SHU IL[LQJ  DFFRUGLQJ WR ( LQ 1�

:N LV WKH WKHRUHWLFDO XSOLIW IRUFH UHTXLUHG WR OLIW DQ XQIL[HG WLOH IURP WKH EDWWHQV DW D URRI SLWFK RI ��R  
DFFRUGLQJ WR ( �

α LV WKH URRI SLWFK  

(;$03/(

7HVWV KDYH EHHQ FDUULHG RXW RQ URRI WLOHV ZLWK D PDVV RI �  NJ  7KH ZHLJKW RI D WLOH LV � 1 7KH OHQJWK RI WKH WLOH LV �
PP  WKH KDQJLQJ OHQJWK LV ��  PP  DQG WKH EDWWHQ GLVWDQFH LV ��  PP  7KLV \LHOGV D YDOXH IRU:N RI � 1

7KH YLVLEOH DUHD RI WKH URRI WLOHV DIWHU LQVWDOOLQJ LV �� P KLJK DQG � P ZLGH  WKXV JLYLQJ �  WLOHV SHU P  

7KH XSOLIW UHVLVWDQFH IRU D IL[LQJ LV IRXQG DIWHU FRUUHFWLQJ IRU WKH XSOLIW UHVLVWDQFH RI WKH ZHLJKW RI WKH URRI WLOHV� WKLV
FRUUHFWLRQ LV �:N  ��  1

,Q WKH WHVW  WKH WLOHV ZHUH IXOO\ IL[HG  ZKLFK JLYHV D YDOXH RI P   �  WKXV JLYLQJ D YDOXH IRU 5L IRU WKH IL[LQJ HTXDO WR�

7HVW � � �� �   �  1

7HVW � �� �� �  � � 1

7HVW �� � �� �   �  1

7KLV JLYHV DQ DYHUDJH YDOXH RI �  1  DQG D VWDQGDUG GHYLDWLRQ RI �� 1  )RU WKUHH WHVWV Q  �  WKH YDOXH RI N  � ��
7KH FKDUDFWHULVWLF UHVLVWDQFH RI D IL[LQJ LV�

5N I   �   � ��  ��   � 1

7KH XSOLIW UHVLVWDQFH RI WKLV PHWKRG RI IL[LQJ DQG OD\LQJ IRU WKLV FRPELQDWLRQ RI WLOHV DQG IL[LQJV DSSOLHG DW D URRI SLWFK RI � R

FDQ QRZ EH FDOFXODWHG IURP�

5 α    �  � FRV � R FRV ��R   �� � 1 SHU WLOH  

ZKLFK HTXDOV � �� �  ��� 1 SHU VTXDUH PHWHU
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'HWHUPLQLQJ WKH XSOLIW UHVLVWDQFH RI LQVWDOOHG FOD\ RU FRQFUHWH WLOHV IRU
URRILQJ LQ VSHFLDO URRI ]RQHV

:KHQ FOD\ RU FRQFUHWH WLOHV IRU URRILQJ DUH LQ WKH YLFLQLW\ RI HDYHV  YHUJH  ULGJH RU YDOOH\V  WKHLU XSOLIW UHVLVWDQFH
PD\ EH LQIOXHQFHG E\ WKH VWUHQJWK DQG GHIRUPDWLRQ EHKDYLRXU RI WKH VSHFLDO  FOD\ RU FRQFUHWH WLOHV IRU URRILQJ
WKDW DUH DGMDFHQW WR WKHVH ERXQGDULHV

7KH WHVW SURFHGXUH JLYHQ LQ WKLV GRFXPHQW LV DSSOLFDEOH WR WLOHV WKDW DUH VXUURXQGHG E\ LGHQWLFDO WLOHV DW
VXIILFLHQW GLVWDQFH WR WKHVH ERXQGDULHV  7KLV DQQH[ JLYHV DGGLWLRQDO JXLGDQFH IRU GHWHUPLQLQJ WKH LQIOXHQFH RI
WKHVH ERXQGDULHV RQ WKH WHVW UHVXOW  

D ,QYHVWLJDWH ZKHWKHU RU QRW WKH � WLOHV PD\ EH ZLWKLQ WZR FRXUVHV RU WZR FROXPQV GLVWDQFH WR HDYHV
YHUJHV  ULGJHV RU YDOOH\V RU ZLWKLQ RQH FRXUVH RI RQH FROXPQ GLVWDQFH WR VSHFLDO HDYHV  YHUJH  ULGJH RU
YDOOH\ WLOHV

E ,QYHVWLJDWH ZKHWKHU RU QRW WKH GHIRUPDWLRQ EHKDYLRXU RI WKH WLOHV WR EH WHVWHG ZLOO EH LQIOXHQFHG E\ WKH
ERXQGDU\  7KLV ZLOO GHSHQG RQ WKH SDWWHUQ RI IL[LQJ  WKH IL[LQJ W\SH DQG WKH LQWHUORFNLQJ DQG ERQG RI WKH
FOD\ RU FRQFUHWH WLOHV IRU URRILQJ  

127( :KHQ VSHFLDO WLOHV IRU HDYHV  YHUJHV  ULGJHV RU YDOOH\V KDYH EHHQ SURSHUO\ IL[HG  WKH VWDQGDUG WLOHV DGMDFHQW WR
WKHVH WLOHV PD\ KDYH D KLJKHU XSOLIW UHVLVWDQFH GXH WR IRUFH UHGLVWULEXWLRQ WKURXJK WKH WLOHV WRZDUGV WKH VSHFLDO WLOHV  

F :KHQ D QHJDWLYH LQIOXHQFH RQ WKH XSOLIW UHVLVWDQFH FDQQRW EH UXOHG RXW  D WHVW PD\ EH GRQH ZKHUH WKH
DUHD RI � WLOHV LV SODFHG DGMDFHQW WR WKH HDYHV  ULGJH  YHUJH RU YDOOH\ RU WR WKH UHVSHFWLYH VSHFLDO WLOHV IRU
WKDW ERXQGDU\

G 7KH UXOHV IRU VDPSOLQJ  WHVW FRQGLWLRQV DQG WHVW PDWHULDO JLYHQ LQ &ODXVHV �  � DQG � RI WKH FRGH DOVR
DSSO\ WR WKH UHTXLUHG VSHFLDO WLOHV DQG WKHLU IL[LQJV  7KH LQVWDOODWLRQ RI WKH VSHFLDO WLOHV DQG IL[LQJV VKRXOG
EH UHSUHVHQWDWLYH IRU WKH LQWHQGHG DSSOLFDWLRQ ZLWK WKH WLOHV WR EH WHVWHG  7KH WHVW SURFHGXUH DQG WKH
SURFHVVLQJ RI UHVXOWV JLYHQ LQ &ODXVHV � DQG  LV DSSOLFDEOH  

H 1HDU YDOOH\V  WKH DUHD RI � WLOHV WR EH WHVWHG PD\ QHHG WR EH DGMXVWHG IURP DQ DSSUR[LPDWHO\
UHFWDQJXODU DUUD\ LQWR D SDUDOOHORJUDP VKDSH WR IROORZ WKH ERXQGDU\ OLQH RI WKH YDOOH\

127( ,Q VRPH QDWLRQDO FRGHV UHTXLUHPHQWV DUH JLYHQ FRQFHUQLQJ WKH XSOLIW UHVLVWDQFH RI VSHFLDO WLOHV DQG IL[LQJV
DGMDFHQW WR HDYHV  YHUJHV  ULGJHV RU YDOOH\V XQGHU D IRUFH SHU XQLW GLVWDQFH  )RU GHWHUPLQLQJ WKH XSOLIW UHVLVWDQFH RI VSHFLDO
WLOHV IRU HDYHV  YHUJHV  ULGJHV DQG YDOOH\V LW LV UHFRPPHQGHG WR LQVWDOO WKH VSHFLDO WLOHV  VXUURXQGHG E\ DW OHDVW WZR FRXUVHV
RU WZR FROXPQV VWDQGDUG WLOHV  7KH UXOHV IRU VDPSOLQJ  WHVW FRQGLWLRQV DQG WHVW PDWHULDO JLYHQ LQ &ODXVHV �  � DQG � RI WKH
FRGH DSSO\ WR WKH UHTXLUHG VSHFLDO WLOHV DQG WKHLU IL[LQJV  ,QVWHDG RI DSSO\LQJ WKH XSOLIW ORDG RQ � WLOHV LQ D UHFWDQJXODU DUUD\
LW LV DGYLVHG WR DSSO\ WR WKH IRUFH LQ D OLQH DUUD\ RQ DW OHDVW � VSHFLDO WLOHV
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&RQVLGHUDWLRQV IRU SDUWLDO VDIHW\ IDFWRUV IRU UHVLVWDQFH

* 3DUWLDO VDIHW\ IDFWRUV IRU UHVLVWDQFH

1DWLRQDO UHJXODWLRQV PD\ GHILQH SDUWLDO VDIHW\ IDFWRUV IRU UHVLVWDQFH  WR EH XVHG LQ FRPELQDWLRQ ZLWK WKH WHVW
UHVXOWV  7KH SDUWLDO VDIHW\ IDFWRUV IRU UHVLVWDQFH DUH LQWHQGHG WR WDNH DFFRXQW RI XQIDYRXUDEOH GHYLDWLRQV IURP
UHSUHVHQWDWLYH YDOXHV  VXFK DV GLPHQVLRQV DQG VWUHQJWK RI WLOHV  GLPHQVLRQV DQG VWUHQJWK RI IL[LQJV HWF  $OVR  
LQDFFXUDFLHV LQ WKH VWUXFWXUDO PRGHOV DQG V\VWHPDWLF GLIIHUHQFHV FDXVHG E\ WKH IDFW WKDW WKH WHVW FRQGLWLRQV GR
QRW IXOO\ FRPSO\ ZLWK WKH DFWXDO FRQGLWLRQV RQ WKH URRI PD\ EH DFFRXQWHG IRU LQ WKH VDIHW\ IDFWRU  )LQDOO\
LQIOXHQFHV RI DJHLQJ DQG ZHDU PD\ EH FRQVLGHUHG LQ WKH SDUWLDO VDIHW\ IDFWRU IRU UHVLVWDQFH  

3DUWLDO VDIHW\ IDFWRUV IRU UHVLVWDQFH VKRXOG EH GHILQHG LQ DFFRUGDQFH ZLWK (19 ��  DQG VKRXOG EH UHODWHG
WR WKH UHTXLUHG PLQLPXP SUREDELOLW\ RI IDLOXUH RI WKH IL[LQJ GXULQJ WKH UHIHUHQFH SHULRG  

* 8QIDYRXUDEOH GHYLDWLRQV IURP UHSUHVHQWDWLYH YDOXHV

:KHQ GHILQLQJ SDUWLDO VDIHW\ IDFWRUV LW VKRXOG EH FRQVLGHUHG WR ZKDW H[WHQW WKH WHVW SURFHGXUH ZLOO FRYHU WKH
HIIHFWV RI WKH UDQGRPO\ GLVWULEXWHG YDULDWLRQV  VXFK DV�

VWUHQJWK RI WKH IL[LQJ�

VWUHQJWK RI WKH WLOHV�

GLPHQVLRQV RI WKH IL[LQJ�

GLPHQVLRQV RI WKH WLOHV�

VWUHQJWK RI WKH EDWWHQV�

VWLIIQHVV RI WKH EDWWHQV�

DFFXUDF\ RI WKH OD\LQJ RI WKH WLOHV�

DFFXUDF\ RI LQVWDOODWLRQ RI WKH IL[LQJV  

,Q FDVH WKHVH YDULDWLRQV DUH FRYHUHG DGHTXDWHO\ E\ WKH WHVW  DQG QRQH RI WKH FLUFXPVWDQFHV JLYHQ LQ * � DQG
* � RI WKLV DQQH[ DIIHFW WKH SHUIRUPDQFH RI WKH IL[LQJ  WKH SDUWLDO IDFWRU LV FDOFXODWHG IURP�

I[�I[�

IN�

V���5
5

β
γ

−
=

ZKHUH

5N I LV WKH FKDUDFWHULVWLF UHVLVWDQFH RI D IL[LQJ  UHIHU WR $QQH[ (�

5[ I LV WKH PHDQ UHVLVWDQFH RI D IL[LQJ IURP DOO WHVWV L  UHIHU WR $QQH[ (�

V[ I LV WKH VWDQGDUG GHYLDWLRQ RI WKH UHVLVWDQFH RI D IL[LQJ IURP DOO WHVWV L  UHIHU WR $QQH[ (�
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β LV WKH UHOLDELOLW\ LQGH[  FRUUHVSRQGLQJ WR D SUREDELOLW\ RI IDLOXUH GXULQJ WKH UHIHUHQFH SHULRG  

7KH DSSURSULDWH SDUWLDO VDIHW\ IDFWRUV DFFRUGLQJ WR (19 ��  FRPELQHG ZLWK WKH � FKDUDFWHULVWLF YDOXH 5N I

RI WKH XSOLIW UHVLVWDQFH RI WKH IL[LQJ DQG IRU β EHWZHHQ � DQG � W\SLFDOO\ ZLOO EH LQ WKH UDQJH EHWZHHQ
 DQG  ,W LV DGYLVHG QRW WR XVH YDOXHV VPDOOHU WKDQ  

7KH YDOXH RI D SDUWLDO VDIHW\ IDFWRU IRU UHVLVWDQFH PD\ GHSHQG RQ WKH IDLOXUH PRGH  ,Q GHULYLQJ SDUWLDO VDIHW\
IDFWRUV IRU UHVLVWDQFH  WKH IDLOXUH PRGH VKRXOG EH WDNHQ LQWR DFFRXQW  )RU IDLOXUH PHFKDQLVPV ZKHUH WKH
PD[LPXP GLVSODFHPHQW LV WKH JRYHUQLQJ FULWHULRQ  D SDUWLDO VDIHW\ IDFWRU IRU UHVLVWDQFH RI  LV DGYLVHG  

* � 6\VWHPDWLF GLIIHUHQFHV EHWZHHQ WHVW FRQGLWLRQV DQG SUDFWLFDO VLWXDWLRQV

6\VWHPDWLF GLIIHUHQFHV FRPSDUHG WR WKH WHVWHG FRQGLWLRQV PD\ RFFXU LQ SUDFWLFDO VLWXDWLRQV  VXFK DV�

WKH XVH RI GLIIHUHQW JUDGHV RI ZRRG IRU EDWWHQV�

WKH XVH RI GLIIHUHQW GLPHQVLRQV RI ZRRG IRU WKH EDWWHQV�

WKH WHPSHUDWXUH LQIOXHQFH RQ WKH SHUIRUPDQFH RI WKH IL[LQJ �

WKH UHODWLYH KXPLGLW\ LQIOXHQFH RQ WKH SHUIRUPDQFH RI WKH IL[LQJ �

WKH PRLVWXUH FRQWHQW RI WKH EDWWHQ LQIOXHQFH RQ WKH EHKDYLRXU RI WKH EDWWHQ DQG RQ WKH LQWHUDFWLRQ RI IL[LQJ
DQG EDWWHQ  IRU LQVWDQFH LQ FDVH RI QDLOHG IL[LQJV

7KH HIIHFWV RI WKHVH V\VWHPDWLF GLIIHUHQFHV PD\ EH WDNHQ LQWR DFFRXQW LQ WKH SDUWLDO VDIHW\ IDFWRU IRU UHVLVWDQFH
RU E\ SHUIRUPLQJ WKH WHVW IRU WKH DSSURSULDWH FRQGLWLRQ  

* � 'LIIHUHQFHV EHWZHHQ WHVW FRQGLWLRQV DQG SUDFWLFDO VLWXDWLRQV GHYHORSLQJ LQ WLPH

*UDGXDO FKDQJHV RI WKH SURSHUWLHV RI WKH IL[LQJ DQG RU RWKHU UHOHYDQW SDUWV LQ WKH V\VWHP PD\ FDXVH
GLIIHUHQFHV FRPSDUHG WR WKH WHVWHG FRQGLWLRQV  VXFK DV�

ZHDU RI WKH IL[LQJ  WKH LQWHUIDFH EHWZHHQ IL[LQJ DQG WLOH RU WKH LQWHUIDFH EHWZHHQ IL[LQJ DQG EDWWHQ GXH WR
UHSHDWHG WHPSHUDWXUH  PRLVWXUH DQG RU PHFKDQLFDO ORDGLQJ F\FOHV�

ZHDU RI WKH IL[LQJ GXH WR 89 UDGLDWLRQ RU RWKHU W\SHV RI UDGLDWLRQ�

FRUURVLRQ RI WKH IL[LQJ  

7KH HIIHFWV RI WKHVH V\VWHPDWLF GLIIHUHQFHV RFFXUULQJ LQ WLPH PD\ EH WDNHQ LQWR DFFRXQW LQ WKH SDUWLDO VDIHW\
IDFWRU IRU UHVLVWDQFH RU E\ SHUIRUPLQJ DGGLWLRQDO WHVWLQJ WR VWDWH WKH LQIOXHQFH RI WKHVH FKDQJHV  
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([DPSOHV RI URRI WLOHV IRU ZKLFK WKH WHVW PHWKRG LV QRW DSSOLFDEOH

)LJXUH + ± ([DPSOHV
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7HVW 5LJ &RPPLVVLRQLQJ &DOLEUDWLRQV

7KH IROORZLQJ FDOLEUDWLRQV DUH QHFHVVDU\ ZKHQ WKH WHVW IDFLOLW\ LV FRPPLVVLRQHG  7KHVH VKRXOG EH UHSHDWHG
ZKHQHYHU WKH IDFLOLW\ LV PRGLILHG RU PRYHG  

D 7KH IRUFH DSSOLHG WR HDFK RI WKH � ORDGHG WLOHV RU VODWHV VKDOO EH FDOLEUDWHG WR GHPRQVWUDWH
DJUHHPHQW ZLWKLQ �  7KLV DJUHHPHQW VKDOO EH DFKLHYHG ZKHQ WKH ORDGHG WLOHV RU VODWHV DUH VXEMHFWHG WR
D ORDG FKDUDFWHULVWLF RI WKDW UHTXLUHG WR OLIW XQIL[HG WLOHV H J  �  1 DSSOLHG WR HDFK WLOH

E 7KH PHDVXUHG WRWDO ORDG DSSOLHG WR WKH � WLOHV VKDOO EH FDOLEUDWHG WR GHPRQVWUDWH WKDW LW LV ZLWKLQ � 
RI WKH DFWXDO YDOXH  WKURXJKRXW WKH UDQJH RI WLOH GLVSODFHPHQWV DQWLFLSDWHG GXULQJ WKH WHVW  

,W VKRXOG EH QRWHG WKDW IRU WHVW IDFLOLWLHV VLPLODU WR WKDW VKRZQ LQ $QQH[ $�

7R GHPRQVWUDWH HTXDO ORDGV LQ HDFK FDEOH GXULQJ WLOH ORDGLQJ  ORDG FHOOV PD\ EH SODFHG LQ D PLQLPXP RI
WZR FDEOHV  2QH RI WHVW ORDG FHOOV VKRXOG EH PRYHG RQWR WKH RWKHU FDEOHV LQ VXEVHTXHQW ORDG F\FOHV  
ZKLOVW WKH VHFRQG UHPDLQV IL[HG DV D UHIHUHQFH  ,Q WKLV ZD\ DOO ORDG FDEOHV FD EH FDOLEUDWHG  

*RRG DJUHHPHQW LV OLNHO\ WR EH UHDFKHG EHWZHHQ WKH ORDGV LQ HDFK FDEOH , WKH ORDGLQJ DUUDQJHPHQW LV
GHVLJQHG VXFK WKDW WKH ORDG EDUV WUDQVIHUULQJ WKH ORDGV WR WKH FDEOHV KDQJ DW WKH WHVW SLWFK �� �  HYHQ
EHIRUH DQ\ ORDG LV DSSOLHG WR WKH URRI WLOHV  7KLV LV HDVLO\ DFKLHYHG XVLQJ FRXQWHU ZHLJKWV DQG LV EHVW
FKHFNHG EHIRUH WKH FDEOHV DUH DWWDFKHG  

$ FRQYHQLHQW PHWKRG RI FDUU\LQJ RXW WKH FDOLEUDWLRQ GHVFULEHG LQ LWHPV DERYH LV WR UHSODFH WKH WHVW WLOHV
E\ ORZ IULFWLRQ SXOOH\V RYHU ZKLFK FDEOHV SDVV .QRZQ FDOLEUDWHG LGHQWLFDO ZHLJKWV DUH DWWDFKHG WR DOO WKH
FDEOHV  7KH WRWDO DSSOLHG ORDG LV WKHQ FRPSDUHG ZLWK WKH PHDVXUHG WRWDO ORDG  RYHU WKH IXOO UDQJH RI
GLVSODFHPHQWV DQWLFLSDWHG GXULQJ WHVWLQJ  WDNLQJ LQWR DFFRXQW WKH SLWFK RI WKH WHVW IDFLOLW\
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%LEOLRJUDSK\

> @ (1 ��  &RQFUHWH URRILQJ WLOHV DQG ILWWLQJV 3URGXFW VSHFLILFDWLRQV

> @ (1 � � &OD\ URRILQJ WLOHV IRU GLVFRQWLQXRXV OD\LQJ 3URGXFWV GHILQLWLRQV DQG VSHFLILFDWLRQV

>�@ (19 ��  (XURFRGH � %DVLV RI GHVLJQ DQG DFWLRQV RQ VWUXFWXUHV 3DUW � %DVLV RI GHVLJQ
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