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SHTIXLUHG %XIIHUV DQG ODWHULDOV 1RW ,QFOXGHG

&HOO /LQHV IRU &' FXOWXUHV RRIDDERLIIDWQ W BYWUXHRRUWLY H D Q@GHHGIHGV LY H F
60LSV FRYHUVOLSV FRQWDLQHUV VFLQWLOODWLRQ YLDOV

3ULPDU\ DQG 6HFRQGDU\ $QWLERGLHYV

'"HFDOFLILFDWLRQ %XIIHU /HLQFR 6.8 %

JLIDWLYH 6ROXWLRQ SDUDIRUPDIONGHH K\GHX FA)R V HQD 36 6 +

1RWH 7R VHDUFK WKURXJK WKH /HLQFR FRERGQ@ROR RIQH VX 8 H LFP)DW \$ QA WHEMIRICHEFHD B F
SHFRPPHQGHG :RUNIORZV

7LPH 6DYLTQKIW SURWRFRO FDQ DFKLHYH XRIKRXPBV5|R W@ RLWYXMHBAYXHY VLIQLI
RWKHU PHWKRGV

7LVVXH VL]H D@QBHWMISHFLILF GXUDWLRQV DQG WRNPHIHBHY&HQMWRHB WRB WLV
VL]H 7KLQ WLVVXHV OLNH PRXVHLFROR Q@ QG FRPGG HP\RHE\ T X
7UDQVSDUBRQFPHQWY IURP KHPH DQG OLSLGVI¥XOQ WUIPDVDNGWUHIFRK LFRORUL]D
GHOLSLGDWLRQ VWHSV DUH FUXFLDO IRU RSWLPDO FOHDULQJ
&RPSDWLELOLW\ ZLWK DOO OLJKW P&FBRYFREBMK BH@Q GHDMOHU ([DPSOH LEL
7KHUPR)LVKHU $WWR &KDPEHU $

ORXQWLDKH FOHDUHG VDPSOHY FDQ EH LR ABQWDRQHDS YUREBWLD PRXQWHG V
PLFURVFRSH FKDPEHUV

SURFHGXUDO JXLGHOLQHYV

JRU ILUVW WLPH XVHUV ZH KLJKO\FWHARWERMQGHIXMOWR D WP WKLFN VHFWLRQ
$00 VWHSV LQ WKLV SURFHG XUHURRRXW 6 PEHH S BIW KRIUHP BIGWIKWI H Q W OHH @R WM G W L F
JRU OLYHU NLGQH\ DQG O\PSKDWGEPWRLNMWKHYG \RXFREDQYHRQ WLPHRQEWKH G
GHJUHH RI IL[DWLRQ

8VH JODVV WXEHV ZLWK $'$37 ' GR QRN XYW LRROEWWMHIHQH 3(* RU +'3(

JRU RSWLPDO UHVXOWYV WLVVXHWVK@XQ® EH IS PH® IRUPHWIGHK\GH JHRZWKEQ

PP HJ ZKROH EUDLQV UHTXLUWHRGEU I XSO RD RUWKOIGHK\G H

W LV UHFRPPHQGHG WR FDUU\ RXDWQE P D G LIREGHHDWI XWR. RIGI RRY H W K HWBORR @ W F
UHVLGXDO EORRG ZLOO EORFN REVRSVH OLJKW GXULQJ PLFU

SULRU WR %HWKQ® LSQJUVRWRFRO

. :DVK %XIIHU LV SURYLGHG DW DOXWRQFKIQWUDWKRXI'THU WR ;RIULMWKVI66 S
JRU VDPSOHV ZLWK H[WHQVLYH SLQRHSWDWHR®VRU IOXRUHVFH

D([WHQVLYH SLIPHQWDWLRQ DQG K IQRM[WRIRG 8B UG KY¥RP@UILIDWLRQ DQG GHO
E)OXRUHVFHQW SURWHLQV DGMXMW®HSL GO BWRQHDRGR®H FARWMRU G]DWLRQ

J)RU VDPSOHV FRQWDLQLQJ ERQH LIP@ HYNHIVW KRR @ RPS GRHVHRDOFLILF ®W L RIDW% X
URRP WHPSHUDWXUH &KDQJH WKHVEXVIXH LODY RV QWRLW KMHKW R X P KW )RLUF B DOORAS C
UHTXLUHV DURXQG GD\V
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6WDQGDUG 3URWRFRO
JLIDWLRQ WK/LVVXH LQ 3)$ Z VXFURVH DR HEQIRIK W KRKIHQWRQJ RQ WKH VL
2YHUQLJKW LV UHFRPPHQGHG IRU RRWW XHHZ VI R SFOIR JRQ R XV 10 X RIWH WFKIK) W
$'$37 ' IL[DWLYH KHOSV UHWDL Q@ IWKLH H GVQBEERV H\@R RV VB R RIZH Y FH. QWU R § RWRAOH:
LQFOXGHG LQ WKH $'$37 ' NLW L HURVE)BW ISWK Z Y VXF
'DVK5LQVH WKH VDPSOHV LQ ; ZDVK ;EXRIQHAHQ WA)DMWHG FODRWDORJ % HVXWEKEJ |
YROXPH RI WKH WLVVXH DQG OHWPU® F B KDKDINHHZDW K5 D INRHU P L QQ B XRED WH . RKDD A
2SWLRQDO 'HFDOFLILFDWLRQ LI FRQHUW B WHK HQFIDXSSHHEY LQ D Q H[AHKN N WIRROX P
FDWDORJ % DW URRP WHPSHUDMKXGBL&KXQWH @& KHK HEXW LV V:ON K VLVRIW WR
GHFDOFLILFDWLRQ5LQ\Q-H WEHGYDPSOHV ZLWK ; :DVK;EPR QHH QWO OWHIG FDRM OR
URFN VKDNH DW 57 IRU PLQ &KDQI®GZDMEHOWHWRWDQ LQFXEDWLRQ KU
'HFRORUL]DWERBDWH WKH VDPSOHV LQ 'HFRBOR&L]PBWRQRAXINHU ZFWLO SIVUW
DFKLHYHG 7KLV VWHS UHPRY H VD@LFIHKW CLLOWHHKJH R H LIQ GV O E 8 WG V
'DVKLQIDVK WKH VDPSOHV LQ ; :DVK EXIIEKHGDW/PDROH WUDQVSDUHQF\ PISSHI
RFFXUV ZLWKLQ PLQXWHV &RQWLQXR XD VIKWQIRRS WRI BDEHRKXIW X U H
'HOLSLGDWLURQ $'$37 ' 3DUWLDO 'HOLSL G\DDAOLARRIQ % X |1 HW VS K B UWLDO 'HOLSLG
FDWDORJ % LQ D JODVV YHVY® BV QF %EBBWH WKH.SDEDWLRQ %WIUB Q \KDNLHC
REVHUYRT( 3DUWLDO GHOLSLGL]DWLRQ 9%WLYHRR BHIRGL WHK WV RDR RWW ' B WD VW H F W
KDQGOLQJ LQVWUXFWLRQV :HDU DSSURGU DIMEHIOBRWWFWLYH H\HZHDU FORW
‘DVKLQYRU WKH ILUVW ZDVK LPPHGLDWHG\VH WKY &B06BSHIDILMWRKQ : ZOWHK\EXI
JRU WKH VHFRQG ZDVK VWHS FKDQOHY ZVNVRQG:DVR\EXNBBSGLOXWHGFIMRPOR.
% DQG URFN VKDNH DW 57 IRU IMHU &RDQJIMHQBDVKSHDW WRWDO LQFXEDWL
,PPXQRODEHOLQJ LI, GPOBMMI VDPSOHV LQ ; $'$37 'DEWDIDRYIL Q4 % XIRWUD W OH
IRU VPDOOHU VL]HG WLVVXHV VRAXIRY HRQQ RK\W Q. [EX KRG X BDIW L R S WLPDK ERQ B LRL
VHFRQGDU\ DQWLERGLHV
':DVKLQILQVH WKH VDPSOHV ZLWK ; :DVK;EPRQHFHGWUOWHG FDRMORI % 7 DQC
IRU PLQ &KDQJH ZDVK DIWHU PQQ QFRXCEDWSESRQWKWRWD
SHIUDFWLYH ,QGH[ ODWFKL@®PHUY3H? VBKH VDPSOHV LQ 5HIUDRWKXKWH RQG F D WDV
XQWLO WUDIRAVBB UFRQWLQWHVWLQH DQG EUDLQ WIWXXHWILE & XE BWELWKV3/K 6 VS
UDWLR IRU DERXW  PLQXWHV ,WXHW MPEB\R UVOD\Y WHWSKEDIW B/, K6-RW K W L R Q HIXR LLQ/J
RQO\ PDLQWDLQHG LQ WKLV VROXWLRQ
<RXU VDPSOH LV QRZ UHDG\ IRU \RXU LPBBLRWRRGHOIOLWURWRRKRD LV RSWLPL]
VDPSOHV ZLWK §P WKLFNQHVV )RW RADFANSIOHHAY Z MWKK DI GG | KWBHIQRD\ QHHG WR
3)$ LI EHVW FOHDULQJ HIITHFW LV GHVLSMH SURVH U 8 PSWIRRQ RIBEAG. R B © XHERWWARD L
VXSSRUW SOHDVH FRQWDFW RXU W HF KXIH VD E/X 1S '8 QWMWK H DSPU R G XUFHW HLLD WHKUHW
VDPSOHYV DQG WKLQQHVYV
BURGXFWYV DUH IRU UHVHDUFK XVGLRQOQRVMW VW RU WKHUDBHXWLF SURFHGXUH
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7TDEOHXJIHVWHG ,QFXEDWLRQ WLPHV IRULPRXNHFDDWIXMKRDYHGHG GHSHQGLQJ

7LVVXE )L[DWLI '"HFRORUL]lI '"HFDOFLILF 'HOLSLGD /DEHOIl 5- ODWFEk

6NXO0O0 %U|2YHUQLJK GD\ GD\V GD\V GD\V KRXUV
6NXO0OO 2YHUQLJK GD\ GD\V GD\ GD\V KRXUV
%UDLQ :K[2ZYHUQLJK GD\V GD\V GD\V KRXUV
/IXQJ :KRC2YHUQLJK GD\ GD\ GD\V KRXUYV
+HDUW :K|I2YHUQLJK GD\V GD\ GD\V KRXUV
I\PSK 1RGI2YHUQLJK KRXUV GD\ GD\V KRXUYV
*XW 2YHUQLJK GD\ GD\ GD\ KRXUV
/[LYHU :KR2YHUQLJK GD\V GD\V GD\V KRXUV
.LGQH\ :K|2YHUQLJK GD\V GD\ GD\V KRXUV
6SOHHQ :[2YHUQLJK GD\V GD\ GD\V KRXUV
+LQG OHJ |2YHUQLJK GD\V GD\V GD\V GD\V 2YHUQLJ
(PEU\R a(|2YHUQLJK GD\ GD\ GD\ GD\ KRXUYV
7XPRU a |[2YHUQLJK GD\V

7TDEOHMXJIHVWHG LQFXEDWLRQ WLPHV IRU KXHPDWWVWLVVXH $JH RI

7LVVXH )L[DWI '"HFRORUL]lI '"HFDOFLILF 'HOLSLGD /DEHOIl 5- ODWFEk

"QWHVWLQH

~ pp wkLE2YHUQL GD\V GD\V GD\V KRXUV
.LGQH\ ,
@ pp2YHUQL GD\ GD\ GD\ KRXU
7DEOHXJIJHVWHG LQFXEDWLRQ WLPHVGIRW LS/VDCH W GD\V RO

7LVVXH )L[DWI 'HFRORUL]lI '"HFDOFLILF 'HOLSLGD /DEHOIl 5- ODWFEk

"QWHVWLQH
s pp wWKLEN2YHUQL GD\V GD\V GD\V KRXUV
IXQJ 2YHUQL GD\ GD\ GD\ KRXUV

7TDEOHSHDJHQW 9ROXPH *XLGH IRU ,PPXQROBBPHQOQQJ DQG 7LVVXH
7KH VXJJHVWHG LQFXEDWLRQ WLPHYDWRRGFPHRUDBERURDVIWMEFXODU WLVVXH RI L

7KLFNQH\ 'HFRORUL]D 'HFDOFLILI HOLSLGL ppyorvwD 5- 0DWFK
WR ILOC
PP HJ Z
PRXVH EUDLCQ P/ P/ P/ P/
PP P/ P/ Y P/
1 w P
VXD OOL L0 P/ P/ P/ P/
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DULQJ .LW

$GGLWLRQDO &RQVLGHUDWLRQV DQG 7TURXEOHVKRRWLQJ

SUREOHP

BUREOHP &DXVH

"QHIILFLHQW KHSDULQ 3%

"QFUHDVH KHSDULQ 3%6 XQLWV P/ |

6ROXWLRQ

&KLOO WKH PRXVH WR r& GXULQJ S

2UJDQ FRQWDL(

BHUIXVLRQ ZDV FDUULHG

BHUIXVH ZLWK FKLOOHG KHSDULQ 3!
VSHHG RI P/ SHU PLQXWH

([SLUHG RU ROG IL[DWLYH

SUHSDUH WKH ILIDWLYH VROXWLR®
I[URP OLJKW DQG VWRUH LW LQ WKH

1RW HQRXJK IL[

"QVXIILFLHQW IL[DWLRQ

SHUIXVH ZLWK DW OHDVW P/ RI RK
PRXVH 3)$ LV UHFRPPHQGHG

$IJDURVH HPEHC
WKH VDPSOH ID

7KH RUJDQ VXUIDFH ZDV i

*HQWO\ SDW WKH RUJDQ GU\ ZLWK V
FROQOFHQWUDWLRQ FKDQJHV IURP ZD
GU\LQJ

HPEHGGHG LQ DJDURVH

8VH RSWLPDO WHPSHUDWXUH WRXF
VSHFLILHG DJDURVH RU SK\WD,
UHFRPPHQGHG

7LVVXH 'ULHG

"QVXIIFLHQW SHUPHDELOI

"QFUHDVH WLVVXH SHUPHDELOL]DW
VWDLQLQJ EXIIHU

6WURQJ RU 2YHU )L[DWLR

3HUIXVH DQG IL[ RQ LFH DQG ZLWK
3)$ LQVWHDG RI  36$% DV D IL[DW

7LVVXHV GLG Q|

'"HOLSLGDWLRQ EXIITHU GHJUDGHYV S|
SODVWLF ORRNV GHIRUPHG DQG RU

S3ODVWLF LQFRPSDWLELOI

8VH JODVV LQ \RXU ZRUNIORZ ZKHU
OHDFKLQJ LQWR \RXU VDPSOH FDQ |
7LVVXH &0OHDULQJ 3UR UHDJHQWYV

"QFRPSOHWH GHK\GUDWL

(QVXUH \RX DUH XVLQJ IUHVK UHDJ}
HWKDQRO RU PHWKDQRO IRU GHK\G
SURSHUO\ PHWKDQRO HWKDQRO ZL
OHWKDQRO RU HWKDQRO WKDW FRQ
DOO ZDWHU IURP WKH WLVVXH UHV

$QWLERG\ GLG |
WKH WLVVXH

$QWLERG\ LV QRW FRPSD
LPPXQRODEHOLQJ

9HULI\ DQWLERG\ VSHFLILFLW\ RQ
XVLQJ ODUJHU VDPSOHV &RQWDFW
DQWLERG\ VSHFLILF TXHVWLRQV

2Q0\ XVH DQWLERGLHV WKDW KHD Y|
"+& "l "+& YDOLGDWHG DQWLERG\&&
YDOLGDWHG DQWLERG\ PLIJKW DOVR

3RRU DQWLERG\ ODEHOLQ

$QWLIHQ UHWULHYDO PLJKW EH QHI
SHUPHDELOLW\ DQG DQWLERG\ DFF}

BURGXFWY DUH IRU UHVHDUFK XVGELRQOQR VMWW RW WKHUDBHXWLF SURBFHG X8UH



