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<285 3(5621%/,=("' 5(3257
3$7+2*(16

7KH WHVWLQJ LQFOXGHYV SDWKRJHQV EDFWHULDO SDUDVLWLF DQG YLUDO FR
DOO LQGLYLGXDOV ZLWK SRVLWLYH ILQGLQJV ZLOO SUHVHQW ZLWK V\PSWRPV
VXFK DV LPPXQH KHDOWK GLJHVWLYH IXQFWLRQ DQG PLFURELRPH EDODQFH
SUHVHQFH DQG H[SUHVVLRQ RI YLUXOHQFH IDFWRUV DOO FRQWULEXWH WR SD

%$&7(5,$/ 3$7+2*(16 5HVXOW 5HIHUHQFH
&DPS\OREDFWHU GO H
& GLIIZRLIOH$ GO H
& GLIIZR[IOH % GO H
(QWHURKHPRUUKDJLF ( F H  +LJK 9 H
( FROL GO H
(QWHURLQYBRIOLH6KLJIHO( GO H
(QWHURWR[LERQEF GO H
6KLJD OLNH FRYMY GO H
6KLJD OLNH FRYMY GO H
6DOPRQHOOD GO H
9LEULR FKROHUDH GO H
<HUVLQLD HQWHURFROLW GO H
3$5$6,7,& 3$7+2*(16

&U\SWRVSRULGLXP GO H
(QWDPRHED KLVWRO\WLF]| GO H
*LDUGLD GO H
9,5%/ 3$7+2*(16

$GHQRYLUXV GO H
IRURYLUXV *, ,, GO H

(< 5HVXOWV DUH UHSRUWHG DV JHQRPH HTXLYDOHQWY SHU JUDP RI VWRRO Z
PLFUREHV PHDVXUHG SHU JUDP RI VWRRO BMDHAB®RY T3&5 DQDO\VLV RI '1$

5HVXOWY DUH H[SUHVVHG LQ VWDQGDUG VFLHQWLILF QRWDWLRQ )RU H[DP
PLFUREHV SHU JUDP ZKLFK HTXDOV PLOOLRQ PLFUREHV SHU JUI

GO UHSUHVHQWY UHVXOWY EHORZ GHWHFWDEOH OLPLW

7KH DVVD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV
GHWHUPLQHG E\ 'LDJQRVWLF 6ROXWLRQV /DERUDWRU\
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+(/,&2%$&7(5 3</25,

+ 3</25, 9,58/(1&( )$&7256 5HVXOW S5HIHUHQFH
+HOLFREDFWHU S\ORUL H H

9LUXOHQFH )DFWRU ED 1% 1HIJDWLYH
O9LUXOHQFH )DFWRU FD 1% 1HIJDWLYH
9LUXOHQFH )DFWRU GX 1% 1HIJDWLYH
9LUXOHQFH )DFWRU LF 1% 1HIJDWLYH
9LUXOHQFH )DFWRU RL 1% 1HIJDWLYH
9LUXOHQFH )DFWRU YD 1% 1HIJDWLYH
9LUXOHQFH )DFWRU YL 1% 1HIJDWLYH
9LUXOHQFH )DFWRU YL 1% 1HIJDWLYH

&200(16$/ .(<6721( %$&7(5,%

&200(16%/ %$&7(5,% 5HVXOW 5HIHUHQFH
%DFWHURLGHYV IUDJ H v H HJJ J
%LILGREDRPYSKBUL XP H v ! HI D
(QWHURFRFF XV H + v H HJ J
(VFKHUL¥EBSED H + v H HJ J
/IDFWREDWIE® O XV H v H HJ J
(QWHURBBWHU H v H H
$NNHUPDQVLD PXFL GO w H HJ J
JDHFDOLEDFWHULXF H A 4 H HJ J
5RVHEXMBD H v H HJJ J
%$&7(5,%/ 3+</$

%DFWHURLGHWHYV H + v H H
JLUPLFXWHYV H + v H H
JLUPLFXWHY %DFWH v

7KH DVVD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV
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23325781,67,& 29(5*52:7+ 0,&52% (6

'<6%,27,& 29(5*52:7+ %$&7(5,% S5HVXOW S5HIHUHQFH
%DFLO®OXV H +LJK 9 H
(QWHURFRFFXV IDHFDOLV H +LJK 9 H
( QWHURFRFFXV IDHFLXP H +LJK 9 H
ORUJDQWSOD Go H
B3VHXGRPRQBV GO H
3VHXGRPRQDY DHUXJLQRVD GO H
6WDSK\OR¥REFXV GO H
6WDSK\ORFRFFXV DXUHXV H +LJK 9 H
6WUHSWRWVRFF XV H +LJK 9 H
&200(16%$/ 29(5*52:7+ 0,&52% (6

"HVXOIRW.EJULR H
OHWKDQREDFWPBBLDKFHDH H H
,1)/$00$725< $872,0081( 5(/$7(" %$&7(5,$

&LWURBBBWHU GO H
&LWUREDFWHU IUHXQGLL H H
.OHEVIVKGOD GO H
.OHEVLHOOD SQHXPRQLDH H H
0O DYLXP VXEVS SDUDWXEHUFX GO H
SURWHWMIXS GO H
SURWHXYVY PLUDELOLYV GO H
&200(16%$/ ,1)/$00$725< $872,0081( 5(/$7(' %$&7(5,$

(QWHUR BWH U H H
(VFKHU VKL D H +LJK 9 H
JXVREDFW SBEL XP H H
SUHYRWHBSOD H H
)81*, <($67 SHVXOW 5HIHUHQFH
&DQGNVNGSB H +LJK 9 H
&DQGLGD DOELFDQV H H
*HRWUL¥V¥ERXP GO H
OLFURVSRWVMBGLXP GO H
5KRGRWRBXOD GO H
9,586(6 SHVXOW 5HIHUHQFH
&E\WRPHJIJDORYLUXYV GO H
(SVWHLQ %DUU 9LUXYV GO H

7KH DVvD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV
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3$5%6,7(6
35272=2% 5HVXOW 5HIHUHQFH
%ODVWRF\VWLY KRPLQLV GO H
&KLORPDVWL[ PHVQLOL GO H
&\FORVSRBD GO H
'LHQWDPRHED IUDJLOLYV GO H
(QGROLPD[ QDQD GO H
(QWDPRHED FROL GO H
SHQWDWULFKRPRQDV KRPLQLV GO H
12506
$QF\ORVWRPD GXRGHQDOH 1RW 'HWH 1RW '"HWHFWHG
$VFDULY OXPEULFRLGHYV 1RW '"HWH 1RW '"HWHFWHG
1HFDWRU DPHULFDQXV 1RW 'HWH 1RW '"HWHFWHG
7TULFKXULY WULFKLXUD 1RW '"HWH 1RW '"HWHFWHG
7TDHQL®SS 1RW 'HWH 1RW '"HWHFWHG
,17(67,1%/ +($/7+ 0$5.(56
,*(67,21 S5HVXOW SHIHUHQFH
6WHDWRFULW GOowvw
(ODVWDVH ! v ! XJ J
* 0$5.(56
*OXFXURQLGDVH v 8 P/
2FFXOW %ORRG ), 7 v XJ J
,0081( 5(63216(
6HFUHWRU\ ,J$% ! + v XJ J
$QWL JOLDGLQ ,J3$% v 8 /
EE.VLQRSKLO $FWLYDWL N v xJ 3
,1)/$008$7,21
&DOSURWHFWLQ + v XJ J
$'' 21 7(676
=RQXOLQ + v QJ J
7KH DvvD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV
GHWHUPLQHG E\ 'LDIQRVWLF 6ROXWLRQV /DERUDWRU\
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+ 3</25, $17,%.,27,& 5(6,67%$1&( *(1(6

5HVXOW SHIHUHQFH 5HVXOW SHIHUHQFH
$PR[LFLOOLQ 1% 1HIDWLYH &ODULWKURP\F 1% 1HIJDWLYH
*HQHV DVVRFLDWHG ZLWK DPR[LFLOOLQ UHVLVWDQFHQHV DVVRFLDWHG ZLWK FODULWKURP\FLQ UHVLVWDQF
3%3 $ 6 5 13 $ & 1%
3%3 $ 7 6 1% $ * 1%
3%3 $ 1 < 13 $ * 1%
S5HVXOW SHIHUHQFH SHVXOW SHIHUHQFH
JOXRURTXLQRC 13 1HIJDWLYH 7HWUDF\FOLQH 1% 1HIJDWLYH
*HQHV DVVRFLDWHG ZLWK IOXRURTXLQRORQH YHVLYM@POFAVVRFLDWHG ZLWK WHWUDF\FOLQH UHVLVWDQFH
J\Wus 1 . 138 $ = 1%
J\Wus ' 1 13 $*3 77& 18
J\usg ' =+ 13
J\U% 6 1 13
J\U% 5 1%

7KH DVVvD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV
GHWHUPLQHG E\ 'LDJQRVWLF 6ROXWLRQV /DERUDWRU\
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%,/( $&,'6 6800%$5<

7KH %LOH $FLOV\BDWVMWO/ IHFDO FRQFHQWUDWLRQV RI SULPDU\ DQG
LQVLIJKWY LQWR PLFURELRPH GLYHUVLW\ GLJHVWLYH IXQFWLRQ F

6800$5< ,1)2
7RWDO %LOH $FLGV QJ H H H

6HFRQGDU\ %LOH $FLGV !

3ULPDU\ %LOH $FLGV

/&% '&% 5DWLR

/ILWKRFKROLF $FLG 'HR[\FKRIOLF $F
EDVHG RQ DEVROXWH YDOXHYV

S5HIHUHQFH VHW DW WK SHUFHQWLOH

/&% YDOXH LV WKH VXPPDWLRQ RI /&% $OOR /&$

6+257 &+%$,1 )$77< $&,'6 6800%5<

7KH BSBRVWELRWLF )DWW\ $FLOGVWWHWNVEHROIHWB S FRKEHQWUDWLRQV R
FKDLQ IDWW\ DFLGY 7KHVH PHWDEROLWHY SURYLGH D YDULHW\ RI
LQIODPPDWLRQ PHWDEROLVP DQG LPPXQLW\ DQG JLYH GLHWDU\ L

6800$5< ,1)2
ODMRU BWUDLJKW &KDLQ H + H H

$FHWDWH
% XW\UDWH
BURSLRQDWH

O9DOHUDWH

6&)% %&)$ 5DWLR

5DWLR RI WRWDO VWUDLJKW FKDLQ
WR WRWDO EUDQFKHG FKDLQ |IDWW\

S5HIHUHQFH VHW DW WK SHUFHQWLOH

7KH DVVD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV
GHWHUPLQHG E\ 'LDIJIQRVWLF 6ROXWLRQV /DERUDWRU\
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%,/( $&,'6 5(68/76
35,0$5< %,/( $&,'6 $EEUHYLDWL &RQMXJD 5HVXOW 5HIHUHQFH
7TRWDO 3ULPDU\ %LOI H / H H
&KROLF $FLG &$ 8 H
&KHQRGHR[\FKROLF ¢ &'&$ 8 H H H
7TDXURFKHQRGHRI[\FK 7&'&$ & H + H
7TDXURFKROLF $FLG 7&$%$ & H + H
*O\FRFKHQRGHRI[\FKF *&'&$ & H H
*O\FRFKROLF $FLG *&$ & H H
+\RFKROLF $FLG +&$ 8 H + H
6(&21'$5< %,/( $&,'6 $SEEUHYLDWL &RQMXJD 5HVXOW 5HIHUHQFH
7TRWDO 6HFRQGDU\ % H H H
'"HR[\FKROLF $FLG '&$ 8 H H H
ILWKRFKROLF $FLG /1&$ 8 H H H
, VROLWKRFKROLF $F ,62 /&% 8 H H H
. HWROLWKRFKROLF &S 8 H H H
R[R'HR[\FKROLF $FL R[R'&$ 8 H H H
8UVRGHR[\FKROLF $F 8'&$ 8 GO H
. HWROLWKRFKROLF J&$ 8 H H
.HWRGHR[\FKROLF { &S 8 H H
'"HK\GUROLWKRFKROL +/&$ 8 H H
+\RGHR[\FKROLF $FL« +'&% 8 H + H
$OORLVROLWKRFKRO $0O0OR,VR /& 8 H H
'"HK\GURFKROLF $FL +&$ 8 H H
*O\FROLWKRFKROLF : *1&$ & GO H
*O\FRXUVRGHRI[\FKRC *8'&$ & H H
*O\FRGHR[\FKROLF $I *'&S$ & GO H
7TDXUROLWKRFKROLF 7/1&$%$ & GO H
7TDXURXUVRGHR[\FKR 78'&$ & GO H
7TDXURGHR[\FKROLF ¢ 7'&%$ & H H
/&$ YDOXH LV WKH VXPPDWLRQ RI /&% $OOR /&$ _ & &RQMXJDWHG _ 8 B8QFRQMXJDWHG

7KH DVVD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV
GHWHUPLQHG E\ 'LDJQRVWLF 6ROXWLRQV /DERUDWRU\
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7RWDO 6KRUW &KDLQ ) H + H H

6+257 &+$,1 )$77< $&,'6 5(68/76

6$8&&+$52/<7,& 675%,*+7 &+$,1 )$77< $&|' 63BBNGR/<7,& %531&+(' &+$,1 )$77< $&,'6| %&)$

&DSURDWH

5HVXOW —J J SHIHUHQFH —J J 5HVXOW —J J SHIHUHQFH —
7TRWDO 6&)% H + H H 7TRWDO %&)$ H H H
$FHWDWH H + H H ,2 VR EXW\UDWH H H H
% XW\UDWH H H , VR YDOHUDWH H H H
BURSLRQDWH H H OHWK\OEXW\U H H H
9DOHUDWH H H , VR FDSURDWH GO H

%,/( $&,'6 $1' )$77< $&,'6 29(59, (:

3ULPDU\N ELOH DFLGV DUH V\(Q
FKROHVWHURO LQ WKH OLYH
HLWKHU WDXULQH RU JO\FHU
WKH JDOOEODGGHU DQG UHO
WR DVVLVW ZLWK WKH DEVRU
VROXEOH YLWDPLQV

Rl SULPDU\ ELOH DFLGV D
WKH SRUWDO YHLQ ZKLOH
JXW EDFWHULD WR SURGXFH

6DFFKDURO\WLF VKRUW FKDL
DUH SULPDULO\ PHWDEROLW
IHUPHQWDWLRQ LQ WKH JXW
EUDQFKHG FKDLQ IDWW\ DFL(
PHWDEROLWHY RI SURWHLQ |
$FHWDWH SURSLRQDWH DOQC(
PDMRU 6&)$V ZKLFK DFFRXQ
6&)$V SURGXFHG E\ JXW PLFU
DUH NQRZQ WR KDYH QXPHUR
DQG FDQ HQKDQFH IHFDO HI[F

7KH DVVD\V ZHUH GHYHORSHG DQG RU WKH SHUIRUPDQFH FKDUDFWHULVWLFV

GHWHUPLQHG E\ 'LDJQRVWLF 6ROXWLRQV /DERUDWRU\
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