
TIPP09 Poster Sessions

Friday 13 March 2009
(16:10-17:50)

116 posters in total



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

,*9-6'.0:6)'+&;3<=3$>3?=@$A

!"!#$ %&$'$(!$& )*+&,

B&C'+)1DE*&+*10':)&(2()*9&F'+&(-E-6'.&9-6+'()+-C&(*.('+(&;BG"HBIBA -./01234/5.564789/":+&,* .2;

".()1EE1)-'.&1.0&'C*+1)-'.&'F&)7*&GJKD&,-E-6'.&!+16L*+&0*)*6)'+&-.&)7*&GJKM <4/4=/.896+("$#94'%$&+(!$ .2>

K5,&!+16L*+&BE-N.9*.)&1.0&"9CE-61)-'.(&'.&#72(-6(&#*+F'+91.6* ?</45@4/896+("$# .2A

B&():02&'F&1&C-O*E&(*.('+&D1(*0&'.&,P"&)*67.'E'N2 315@894BC$($ .2D

/1D+-61)-'.&'F&BK>K':CE*0&Q':DE*>(-0*0&,-E-6'.&,)+-C&,*.('+ E.3896*(C3+ .2;;

#+')')2C*&Q*R*E'C9*.)&'F&S>+12&"91N-.N&,2()*9&T-)7&,-E-6'.&#10&B++12&,*.('+ 3FG5893HIH .2;>

Q*R*E'C9*.)&'F&)7-.&(*.('+(&1.0&1&.'R*E&-.)*+6'..*6)-'.&)*67.'E'N2&F'+&)7*
:CN+10*&'F&)7*&B!GB,&C-O*E&(2()*9&1)&,GJK

-1?4/893+('2@B$(!J$& .2K

H*19&!*()(&'F&QU#/U!&B6)-R*&#-O*E&Q*)*6)'+&#+')')2C*( E16F?89<$!$& .2L

K1C16-)1.6*&1.0&*E*6)+-6&F-*E0&1.1E2)-61E&61E6:E1)-'.(&-.&()+-C&(*9-6'.0:6)'+
0*)*6)'+

0.MM.54189<+*#*9N+#!$& .2O

Q*R*E'C9*.)&'F&E'T&91((&1.0&7-N7&)7*+91E&6'.0:6)-R-)2&72D+-0&F'+&7-N7&)+16L
0*.(-)2&*.R-+'.9*.)

=E4@.-=89F*":J" .2;P

V10-1)-'.&0191N*&():02&'F&)7*&W*-N*+>9'0*&1R1E1.67*&C7')'>0-'0*&;5##KA&:(-.N
1&XC-YZ&D*19&F'+&)7*&[>#BVK&!VU\&*OC*+-9*.)

=@./.?3=89F*B":J" Q2;

J-N7&+*('E:)-'.&D*19&)*E*(6'C*&T-)7&01)1>0+-R*.&F1()&+*10':) R=M.S489S*&$(T* Q2>

,-E-6'.&5-6+'()+-C&Q*)*6)'+(&F'+&1.&"GK&UOC*+-9*.) Q4/@.G4/89MJ*U+' Q2A

K71+16)*+-]1)-'.&'F&4Q&(-E-6'.&C-O*E&0*)*6)'+( 0/=?M=57=.5=89-+&VB' Q2D

Q*R*E'C9*.)&'F&1&,P"&C-O*E&0*)*6)'+&0*(-N.*0&F'+&)7*&,:C*+&\U\H&R*+)*O&0*)*6)'+ M?GQ1F.-.89M*&B Q2W

,:+F16*&Q191N*(&-.&#>H:EL&,-E-6'.&5-6+'()+-C&,*.('+( F.-.6.89-H Q2X

#*+F'+91.6*&1.0&,)1):(&'F&)7*&Q$&,-E-6'.&5-6+'()+-C&Q*)*6)'+ ?R1=?EF89<$!$& Q2K

Q*(-N.&1.0&0*R*E'C9*.)&'F&,-.NE*&(-0*0&1.0&Q':DE*&,-0*0&,-E-6'.&5-6+'()+-C
Q*)*6)'+(

E16.S=89E+U$'JY+&+9/+* Q2L

!7*&K5,;K'9C16)&5:'.&,'E*.'-0&0*)*6)'+A&#-O*E&Q*)*6)'+&V*10':)&,2()*9 FG589I+$90JB# Q2O

19



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

9()+':&;3<=3$>3?=@$A

!"!#$ %&$'$(!$& )*+&,

,-BCD1)-'.&6'0*&E'+&(F16*&0*)*6)'+(&G,9/&H-)7&I*1.)J&E'+&)7*&'F)-61D&B'0CD* -./01213456789:$!#+(+ ;<=

!*()&'E&1&)+1.(-)-'.&)10-1)-'.&)*)*6)'+&H-)7&1&(6-.)-DD1)'+&K&F7')'BCD)-FD-*+&+*10'C)
E'+&(F16*&1FFD-61)-'.

/.278>?"(@?( ;<A

!7*&LG5>GM,N&'F)-6(&'O*+O-*H&1.0&-)(&B1.CE16)C+-.P 06/.B6C678D*'E"@?F" ;<G

9&Q'H>R'-(*&!H'>S-B*.(-'.1D&9.1D'P&9,"T&H-)7&T0!*&S*)*6)'+( 960478>*&* ;<H

S*O*D'FB*.)&'E&1.&GD*6)+'.>!+16U-.P&T'BF)'.&T1B*+1&H-)7&1&I1(*'C(&!#T&1.0
1&,6-.)-DD1)-'.&T1B*+1&E'+&1&V1DD''.>W'+.*&GXF*+-B*.)

I1J478/+K?F" ;<L

!7*&*XF*6)*0&F*+E'+B1.6*&'E&)7*&LG5>GM,N&)*D*(6'F* .J4I178J64D6 ;<M

!7*&Y1)*+&T7*+*.U'O&BC'.&0*)*6)'+&1++12&H-)7&)7*&!-W*)&1-+&(7'H*+&1++12&E'+
)7*&'W(*+O1)-'.&'E&6'(B-6&P1BB1&+12(&1W'O*&3$&!*Z

96/4780+F+'E" ;<N

S*O*D'FB*.)&'E&1.&9,"T&H-)7&/S>,N"&E'+&BCD)->+*10'C)&[>+12&TTS( .O1P636780*'E"E"&* ;<Q

,F16*&M\GT]&0*)*6)'+&!M,&C.0*+&)*()-.P 26JP896078J>ID1J ;<R

LG5>GM,N&)*D*(6'F*&61D-W+1)-'. >434O10B/D78SE"#"%%$ ;<=T

9&.*H&F'D26+2()1DD-.*&#W>,*&C.6''D*0&"]&(*.('+&E'+&)7*&B-0>"]&61B*+1&'E&)7*
LG5>GM,N&(F16*&B-((-'.

U3.6978O*#*&$' ;<==

"B1P-.P&0*)*6)'+&0*O*D'FB*.)&E'+&.C6D*1+&1()+'F72(-6(&C(-.P&F-X*DD1)*0&T0!* VW5631B8S6904378X*'Y82Z ;<=A

NO*+O-*H&'E&)7*&RC6D*1+&T'BF)'.&!*D*(6'F* -4>>9789!$:$( O<=

!7*&59I"T&""&9)B'(F7*+-6&T7*+*.U'O&!*D*(6'F*&9++12 9;P1.B13780E*[+' O<A

S*O*D'FB*.)&'E&Q1C*&D*.(&)*D*(6'F*(&E'+&('E)&P1BB1>+12(: 901SP1J78X*E( O<G

13



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

91(*':(&0*)*6)'+&;3<=3$>3?=@$A

!"!#$ %&$'$(!$& )*+&,

!-B*&+*('C:)-'.&B*1(:+*B*.)&'D&7-E7>+*(-()-F*&".0-1.&G1H*C-)*&I#J -./01/23/+"4+! 567

K&91(&5'.-)'+-.E&J71BG*+&D'+&)7*&K!LK,&5:'.&5'.-)'+*0&M+-D)&!:G*&;5M!A
,2()*B

8.523/*(9 56:

KE*-.E&#7*.'B*.1&-.&)7*&LNJG&O:)*+&!+16H*+ ;5<<5=>.?@231(!*("* 56A

M*F*C'PB*.)&'D&)7*&9Q5>5,!#J&D'+&B*1(:+*B*.)(&'D&C'R>*.*+E2&.:6C*1+
+*16)-'.(

B1C1=DEF.23G+(+4* 56H

M*F*C'PB*.)&'D&1&)7-6H>9Q5&!#J&D'+&)7*&S>#KIJ&Q3@&*TP*+-B*.) /1GDC123IJK"(*&" 56L

U1(-6&"B1E-.E&J71+16)*+-()-6(&'D&9C1((&J1P-CC1+2&#C1)*&91(&M*)*6)'+ M@G1?1.23IJNJ4" 56O

9Q5&G1(*0&!#J&+*10':)&P1.*C&D'+&"LJ GD>@.0123M*'P"P"&* 56Q

OP*+1)-'.&'D&)+-PC*>9Q5&0*)*6)'+(&-.&VQMI&)1EE-.E&(2()*B /F5GFMC1?23<$R 56S

M1)1&16W:-(-)-'.&D'+&1&!-B*&#+'X*6)-'.&J71BG*+&G1(*0&'.&1&B-6+'>#-T*C&J71BG*+ F1MM@>.23G+*&" I67

#+*6-(-'.&5:'.&M+-D)>!:G*&M*)*6)'+(&D'+&N-E7&I10-1)-'.&I1)*(&1)&,:P*+>LNJ -.MM?5>23-$&(P+&, I6:

5*)7'0(&D'+&)7*&KC-E.B*.)&'D&)7*&K!LK,&5:'.&,P*6)+'B*)*+&R-)7&5:'.&!+16H( -.MM?5>23-$&(P+&, I6A

QT)+*B*C2&)7-.&)-B*&+*(-()-F*&PC1)*&671BG*+ ;@M1/F5T23/!+("'#+R I6H

91()'D=&K&P-6'(*6'.0&+*('C:)-'.&)-B*>'D>DC-E7)&0*)*6)'+&D'+&)7*&LNJ ;.@M>UG@0/G.23G&VN'V!*W I6L

#Y!&0*P*.0*.6*&'D&)7*&B:C)-PC-61)-'.&D16)'+&D'+&91(&QC*6)+'.&5:C)-PC-*+&;9Q5A 1G.C@M@23>N*PX" I6O

5'.-)'+-.EZ&61C-G+1)-'.&1.0&P*+D'+B1.6*&):.-.E&'D&)7*&K!LK,&I#J&(2()*B 1.5<<.23="J#"* I6Q

K&():02&R-)7&1&(B1CC>P+')')2P*&!#J&D'+&)7*&".)*+.1)-'.1C&L-.*1+&J'CC-0*+
QTP*+-B*.)

B@?1C.?523>N* I6S

14



 7

!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

9'.:66*;<&=3>?3$@3A?B$C

!"!#$ %&$'$(!$& )*+&,

5'D*.)ED&1.1;2F*+(&GHI:&J'+&.*E)+-.';*((&0'EK;*&K*)1&0*612&*LM*+-D*.)( -./-/010234*)56"&* 789

".#&(';-0&()1)*&0*)*6)'+&J'+&D*1(E+*D*.)&'J&;'N&*.*+O2&(';1+&.*E)+-.'( :;<;=023>*'6"?5@" 78A

PQ1;E1)-'.&'J&R$$&3$S#5!(&J'+&)7*&G'EK;*@H7''F&*LM*+-D*.) B0C.;D01023C'5(+?5@" 78E

T.;-.*&G1)1&:6UE-(-)-'.&,2()*D&J'+&G'EK;*&H7''F&PLM*+-D*.) <;FG23B+'+6"&* 78H

G-+*6)-'.@(*.(-)-Q*&0-+*6)&01+V&D1))*+&(*1+67&N-)7&D-6+'@!#H&=9PW:XPC 4-./-B;1023/"&*(*)5 78I

G*Q*;'MD*.)&'J&;-UE-0&L*.'.&K1(*0&0*)*6)-'.&)*67.-UE*&J'+&+1+*&M+'6*((*( 0<-BJK23=L"!&" 78M

G*Q*;'MD*.)&'J&1.&:.)*..1@6'EM;*0&:;&,EM*+6'.0E6)-.O&!E..*;&YE.6)-'.&J'+&1
0*)*6)-'.&'J&6'(D-6&D-6+'N1Q*&K16VO+'E.0&I@D'0*&M';1+-F1)-'.

B-B023.+!*&5 78N



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

!9:;&<3=>3$?3@>A$B

!"!#$ %&$'$(!$& )*+&,

!7*&)+-CC*+&(2()*D&-.&9121&E12&.*F)+-.'&*GH*+-D*.) -./-0123" -45

9:;&I'+&H+*6-(*&*GH*+-D*.)(&J-)7&K59?4&0*)*6)'+ 6789/019#$:+(,$& -4;<

K59?4&I-+()&L*M*L&)+-CC*+&-.I+1()+F6)F+* =.>?6@A019#$:$B -4;;

!7*&)+-CC*+&(2()*D&'I&)7*&NO5?OP,Q&!*L*(6'H* 8@6C9D/901E+&"* -4;F

:&61L-R+1)-'.&01)1&()+*1D&I'+&)7*&:!S:,&-..*+&0*)*6)'+&1L-C.D*.) GH?6I9019((+
@GJ.89601J+&#*'

24F

!7*&:!S:,&R*1D&H-6T?FH&R1(*0&)-D-.C&(2()*D .2E01JK&"'!"+( 24L

:((*DRL-.CU&)+1.(H'+)-.C&1.0&L'CC-.C&'I&61L-R+1)-'.&*M*.)(&-.&)7*&!9:;&(2()*D&'I
)7*&:!S:,&*GH*+-D*.)

969J@/901DM(+N"* 24O

,)F02&'I&)+-CC*+&*II-6-*.62&I'+&:!S:,&S*M*L?3&*.061H&DF'.&)+-CC*+&(2()*D .E9J2D01JK"K"&* 24P

,D1LL&01)1&1VF-(-)-'.&(2()*D&R2&F(-.C&W-.0'J(&('6*T)&1.0&)7+*10 H7QDD012"&*R3S" 24T

K'DD-((-'.-.C&)7*&:!S:,&-..*+&0*)*6)'+&)+-CC*+ .>J9/01A$B'" 24U

91)1R1(*&6'.I-CF+1)-'.&-.I+1()+F6)F+*&'I&)7*&:!S:,&7-C7&L*M*L&)+-CC*+ 896C.IV7G016+"($& 24W

9*)*6)'+&6'.)+'L&(2()*D(&I'+&)7*&:!S:,&DF'.&(H*6)+'D*)*+ >DEE@6E9//01G!$%K+("$ 245

91)1&VF1L-)2&D'.-)'+-.C&0-(HL12&I'+&)7*&:!S:,&*GH*+-D*.)&1)&)7*&SXK J7@/J919IE@/9601J&"'!*)+# 24;<

!7*&:!S:,&L*M*L?3&61L'+-D*)*+&)+-CC*+>&'H*+1)-'.1L&*GH*+-*.6*&1.0&FHC+10*
HL1..-.C

8.2E01JK&"'!"+( 24;;

 8



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

9:;<,2()*=&>3?@3$A3B@C$D

!"!#$ %&$'$(!$& )*+&,

#'(-)-'.&E1F-G+1)-'.&H'+&)7*&I54J*!&K*)*6)'+ -./0123*#4$& 567

!7*&/'61F&,L+H16*&K*)*6)'+&'H&)7*&M95A9N,O&)*F*(6';* 89:9;98512<*'=">+ 56?

E'==-((-'.-.P&1.0&H-+()&';*+1)-'.&'H&)7*&;EQK&0-1='.0&R!SR,&T*1=
E'.0-)-'.(&5'.-)'+

@.A.;12@+("$# 56B

E'==-((-'.-.P&'H&)7*&R!SR,&+*6'.()+L6)-'.&('H)U1+*&U-)7&H-+()&01)1 C;D.A9E12D+&#*' 56F

,-F-6'.&;-:*F&0*)*6)'+&1((*=GF2&;+'6*0L+*&H'+&#V9J"W&L;P+10* 89;9512-"G" 56H

K*(-P.&1.0&;*+H'+=1.6*&'H&)7*&SVEG&5L'.&,2()*= D9-I9J912I"$&#K"4" 56L

K*X*F';=*.)&'H&#"9YOA*F*6)+-6&)+1.(H'+=*+&KEAKE&6'.X*+)*+&H'+&VQ&1.0&SQ
;'U*+&(L;;F-*(

MJJ.12<*'="(*)K 56N

R!SR,&"..*+&K*)*6)'+&*X1;'+1)-X*&(2()*= J9O95128*"P=" 56Q

5L'.&K*)*6)'+&1.0&5L'.&!+-PP*+&'H&)7*&KY*+'&9:;*+-=*.) 839R9/<9J12J*&"G 56S

E("&61F'+-=*)*+&(2()*=&H'+&IO!O&*:;*+-=*.) -9;M@912/+G+="G* 567T

#*+H'+=1.6*&'H&)7*&Z*(-()-X*&#F1)*&E71=G*+(&H'+&)7*&R!SR,&5L'.&,;*6)+'=*)*+ U6?

R&V-P7A!*67&!+-PP*+&V'0'(6';*&U-)7&5##E&1.0&#*F)-*+&0*X-6*( D.R9;12I+K# 5677

E1F-G+1)-'.&'H&)7*&R!SR,&#-:*F&K*)*6)'+ -MCRRCE128#$V$('28+&# 567?

!7*&#7')'.&Q*)'&,2()*=&H'+&)7*&JR?8&Z1+*&I1'.&K*612&9:;*+-=*.) R9-9JJ912O"+(#KP+ U67

13



 3

!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

9-':5*0-6:51):&;3<=3$>3?=@$A

!"!#$ %&$'$(!$& )*+&,

!*()&'B&C-DE-0&F*.'.&!#G&B'+&#H!&1IIC-61)-'. -./

J&,->J#K&1++12&0*)*6)'+&B'+&.E6C*1+&+*('.1.)&(61))*+-.L&E(-.L&(2.67+')+'.&F>+12(
1.0&-)(&B1()&IEC(*&I+'6*((-.L

-.0

!7*&H+C1.L*.&J5,&B16-C-)2&1.0&-)(&1IIC-61)-'.(&)'&-.)*+0-(6-IC-.1+2&+*(*1+67 -.1



 7

!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

91:'+-;*)*+&<3=>3$?3@>A$B

!"!#$ %&$'$(!$& )*+&,

/1C+-61)-'.&'D&)7*&'E)*+&710+'.&61:'+-;*)*+&D'+&95,&*FG*+-;*.) -.//.0123,4+5+& -67

H1(*+&;'.-)'+-.I&D'+&)7*&95,&J9KH&>&!*()&C*1;&+*(E:)(&1.0&'G*+1)-'.1:
*FG*+-*.6*

89:.;01<4&"'!*%4$& -6=

L*10'E)&1.0&61:-C+1)-'.&*:*6)+'.-6(&-.)*I+1)-'.&D'+&1&)-:*&710+'.&61:'+-;*)*+ :9>//?@<A>801B$!$& -6C

,)E02&'D&)7*&,-#5&+*(G'.(*&DE.6)-'. >@:>;01:$&+#, -6D

9'.()+E6)-'.&'D&:-ME-0&F*.'.&I1;;1?+12&0*)*6)'+&D'+&5JN E@A.8.012+!*'4" -677

9*(-E;&61:-C+1)-'.&1.0&;'.-)'+-.I&(2()*;&'D&)7*&K!HK,&!-:*&91:'+-;*)*+ 29?9FG.;9F019#$H -6I

O*(-I.&'D&1&:1+I*&(61:*&G+')')2G*&D'+&1&,-P&*:*6)+';1I.*)-6&61:'+-;*)*+&D'+&)7*
"H9&?&JQOJ!&;'0E:*

J.K<<@6:@.;>??@01E"L4$#$ -6M



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

/+'.)9.0&:3;<3$=3><?$@

!"!#$ %&$'$(!$& )*+&,

A10-1)-'.&B*)*6)-'.&C'D&/+*EF*.62&G5H,&,=I&,71J*+&F(-.K&!+1.(6'.0F6)1.6*
G-+6F-)(

-./0123456*7+' 08

/'L0*0&G1(6'0*&MNJL-O2-.K&,)+F6)F+*&9P1LF1)-'.&-.&)*+N(&'O&)7*&F(*0&"G&J+'6*((
-.&A10-1)-'.&B*)*6)-'.&/+'.)&9.0&MJJL-61)-'.(

-./0123456*7+' 09

!7*&*L*6)+'.-6(&(2()*N&-.&)7*&B121&Q12&.*F)+-.'&*RJ*+-N*.) 01-34:;<; 0=

B*P*L'JN*.)&'O&K-K17*+)S&(1NJL-.K&1.1L'K&N*N'+2&M,"G >1?/@A>1345+BC 0D

B*P*L'JN*.)&'O&1&)+-KK*+=K1)*&:IM!9T9!@&N'0FL*&O'+&JFL(*0&.*F)+'.
*RJ*+-N*.)(

2A5.E342$!'C* 0F

M,"G&0*(-K.&1.0&O1U+-61)-'.&O'+&O+'.)&*.0&*L*6)+'.-6(&'O&L-EF-0&R*.'.&!#G E1GA2E1345+B+!*'6" 0H

/+'.)=*.0&M,"G&O'+&)7*&V95=9W,H&)*L*(6'J* @AI1-.34JC7"K*'6" 0L

B*P*L'JN*.)&'O&)7*&+*10'F)&M,"G&O'+&)7*&3XX67&YM#B&O'+&M*+'K*L&A"GY -12E1MA3426*6$" 0N

B*P*L'JN*.)&'O&1&3&I(J(&7-K7&+*('LF)-'.&(1NJL-.K&MBG&,2()*N J12<EOP34E*&'! 0Q

/#IM=U1(*0&+*10'F)&*L*6)+'.-6(&O'+&8B=-N1K-.K&F(-.K&I95 E.P1134:+'C!* 08R

T*D&*L*6)+'.-6(&O'+&Q*LL*&61L'+-N*)*+ ?E/0A-.S34S#+,"7"& 088

11



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

966*:*+1)'+&;3<=3$>3?=@$A

!"!#$ %&$'$(!$& )*+&,

BC)-D-(1)-'.&'E&F*1D&'C)-6(&-.&)7*&G1.&0*&H+11EE&166*:*+1)'+&D-6+'F*1D&1)
-!7*DF1&I9J,&1.0&-)(&+*(K:)(&'.&)7*&F-'D*0-61:&1.1:2(-(

-./0123*4+5$, 36

L*M*:'CD*.)&'E&1&.*N&FK.67&:*.O)7&D'.-)'+&K)-:-P-.O&1&0*)*6)-'.&'E
*:*6)+'D1O.*)-6&+10-1)-'.(&-.&D-::-D*)*+>N1M*&+*O-'.

/7809012:';<*'4" 3=

!7*&(1DC:*+&'E&)+1.(-*.)(&E'+&K.-E'+D:2&+*0K.01.)&D1(Q&;,!RS5A&9,"T&E'+
()'+1O*&+-.O&)K+.>F2>)K+.&F*1D&FK.67&D'.-)'+-.O

>0?@-?12A+&< 3B

S*('.1.6*&0*C':1+-P1)-'.&)*67.-UK*&E'+&F*1D&*.*+O2&D*1(K+*D*.)&'E&GV##>W5
6'::-0*+

@.CDE0->12.F+( 3G

/1()&J#5&01)1&16UK-(-)-'.&(2()*D&K(-.O&X-.0'N(Y#>F1(*0&V#"T,&"BT /0:DH123+'+(*&" 3I

Z-O7&(C**0&FK.67>F2>FK.67[&)K+.>F2&)K+.&\>+12&F*1D&C+'E-:*&D'.-)'+&(2()*D JE0@0A0@12K*4( 3L

#+*6-(-'.&D1O.*)&C'N*+&(KCC:2&E'+&166*:*+1)'+&1CC:-61)-'.&1)&GVT&T*.)+*[
]':Q1)1

M0@-?K--120N*< 3O

9.&'C)-61:&)+1.(-)-'.&+10-1)-'.&F*1D&D'.-)'+&E'+&)7*&!8]&F*1D:-.* A0EP3D>12><+Q4$'#+F 3R

T1M-)2&J#5&4H=&9&C+'C'(1:&'E&1&.*N&(-DC:-E-*0&0*(-O. EP0S.@120#$T$< 3U

L*(-O.&'E&.*K)+1:&F*1D>:-.*&E'+&]^_`Ba^!B&*\C*+-D*.) /H.3DA08012:$!';'4" 36V

T1C1F-:-)-*(&'E&)7*&/*+D-:1F&)*()&F*1D&E16-:-)2 ?03M-?A12-&"W 366

 8



!"##$%&#'()*+&,*((-'.(

/+-012&34&51+67&8$$%

#"9:#7')'.&;3<=3$>3?=@$A

!"!#$ %&$'$(!$& )*+&,

B10-1)-'.&91C1D*&'E&5##F -./.012.345'+67 -89

,)G02&'E&)-C-.D&H+'H*+)-*(&'E&I1C1C1)(G&5##F(&-JJGC-.1)*0&K2&<4$&.C&1.0&L$@
.C&J1(*+&J-D7)

2:-;<5-34.(+!*#= -8>

!7*&#"9&(2()*C&'E&)7*&5G'.&"'.-M1)-'.&F''J-.D&NOH*+-C*.) ?:@<5A.340+B*!* -8C

P*Q&RS&1.0&CG'.&0*)*6)'+&Q-)7&(6-.)-JJ1)'+&()+-H(&E'+&)7*&,GH*+&T&E16)'+2 D./<E:F34D+G$# -8H

9*U*J'HC*.)&'E&)+1.(H1+*.)&(-J-61&1*+'D*J&'U*+&1&Q-0*&+1.D*&'E&0*.(-)-*( I.J.I.340+B*!* -8K

,)G02&'E&)7*&5GJ)->H-O*J&#7')'.&F'G.)*+&E'+&)7*&"SF&,6-.)-JJ1)'+>()+-H&F1J'+-C*)*+ @1A:34?7L" -8M

9*U*J'HC*.)&'E&1&H+'O-C-)2&E'6G(-.D&B"FI&0*)*6)'+&K1(*0&'.&CGJ)-J12*+&(-J-61
1*+'D*J&+10-1)'+

DN2NO:34A+G",$4E7"P" -8Q

V&6'CH16)&E'6G(-.D&9"BF&0*)*6)'+ @R<S.2I;34.#+( -8T

!7*&FVS"FN&710+'.&61J'+-C*)*+&,6-.)-JJ1)'+&)-J*&>&,-#5&(2()*C&'H)-C-M1)-'. A.-5E:F340"BU+"# -8V

!-C-.D&1.0&6+'((>)1JW&()G0-*(&'E&#7')'.-(:TG+J*&X@$33&5F#&#5! /:2D.234@+6* -89W

!7*&9$&E-K*+&)+16W*+&1.0&H+*(7'Q*+&0*)*6)'+( @052-:F34A6"!&" -899

F71+16)*+-M1)-'.&'E&)7*&3LL>671..*J&I2K+-0&VU1J1.67*&#7')'>9*)*6)'+ @<55;1/.34@7'767 -89>

Y(1D*&'E&,-J-6'.&#7')'5GJ)-HJ-*+(&E'+&)7*&FN9VB&9-EE*+*.)-1J&F7*+*.W'U&F'G.)*+
-.&)7*&PV<8&*OH*+-C*.)&1)&)7*&FNBP&,#,

E.0.--.34O"+(#7X+ -89C

13


