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ภริตา พิมพันธุ : การประเมินประสิทธิภาพชั้นหินกรองในการบ ําบัดน้ํ าเสียชุมชน
"#$%&'()*+,-./#0/-$1+2)#,$#301%)+)40.50/-$1+56-17
*$3)6/-%+806/)80/)#)  อ.ที่ปรึกษา : ดร. รัญจนา จินดาล,+123 หนา.

การวิจัยคร้ังน้ี เปนการทดลองศักยภาพของชั้นหินกรองในการก ําจัดมลพิษออกจากนํ้ าและ
น้ํ าเสีย โดยมีวัตถุประสงคเพื่อประเมินประสิทธิภาพ และศึกษาสภาพการด ําเนินงานที่เหมาะสม
ของระบบชั้นหินกรอง   ระบบชั้นหินกรองที่ใชทดลองประกอบดวย ถังปฏิกิริยารูปสี่เหลี่ยม 2 ถัง
ภายในบรรจุหินกรองขนาดเสนผาศูนยกลาง 2-4 เซนติเมตร ในถังปฏิกิริยาที่ 1  และ 5-7 เซนติเมตร
ในถังปฏิกิริยาที่ 2   ถังทั้งสองติดตั้งระบบเติมอากาศ 3 ทาง และ 6 ทาง   โดยทํ าการทดลองใน
สภาวะที่แตกตางกัน 3 ชวงเวลา คือ ระยะเวลาเกบ็กัก  6,  9  และ 12 ช่ัวโมง

ผลการทดลองพบวา ตลอดการทดลอง  ระบบชั้นหินกรองมีประสิทธิภาพสูงในการก ําจัด
มลสารอยูในชวง 60-90 %   และยังแสดงใหเห็นถึงกลไกส ําคัญในกระบวนการนี้คือ การตกตะกอน
ของมลสาร        ในการทดลองชวงที ่3 ปรากฏวา   การกํ าจัดบีโอดีท้ังหมดมีคาประมาณ 81-82 %
ซึ่งแสดงใหเห็นวา  การใชชั้นหินกรองชีวภาพในการก ําจัดมลพิษนั้นตองอาศัยเวลานาน จึงจะมี
ประสิทธิภาพในการก ําจัดดี  และเมื่อระยะเวลาเก็บกักนานขึ้นจะท ําใหประสิทธิภาพในการก ําจัด
มลพิษสูงขึ้นดวยยกเวนการกํ าจัดสารละลายซีโอดี  โดยประสิทธภิาพในการก ําจัดมลพิษจะมีคามาก
ที่สุดในชวง 6-9 ช่ัวโมง     หลังจากนั้นจะมีคาเพิ่มขึ้นเพียงเล็กนอยในชวง 9-12 ช่ัวโมง  จึงอาจสรุป
ไดวา    ระยะเวลาเก็บกักที่เหมาะสมในการกํ าจัดมลพิษคือ 9 ชั่วโมง    เม่ือเปรียบเทียบผลของการ
กํ าจัดมลสารของหินกรองพบวา หินกรองขนาดเล็กมีประสิทธิภาพดีกวาหินกรองขนาดใหญ
ประมาณ 8 %   แตหินกรองขนาดเล็กจะมีประสิทธิภาพในการก ําจัดมลสารดีกวาในชวงเริ่มตน
และจะลดลงหลังจากผานชวงอุดตัน ระบบการเติมอากาศมีผลตอประสิทธภิาพในการกํ าจัดมลสาร
ประมาณ 8-9 %   สํ าหรับการทดลองชวงที่ 2  ซึ่งใชระบบเติมอากาศ 3 ทางในชวงแรก และระบบ
เติมอากาศ 6 ทางในชวงหลัง  พบวาคาเฉลี่ยในการก ําจัดบีโอดีท้ังหมดประมาณ 46 %  และ 76 %
ตามล ําดับ    ชี้ใหเห็นวา ระบบเติมอากาศ 6 ทางมีประสิทธิภาพมากกวา  และชวยใหฟลมชีวภาพมี
ประสิทธิภาพในการก ําจัดบีโอดีทั้งหมดมากขึ้นดวย  นอกจากน้ีคาความพรุนของท้ัง 2 ถังปฏิกิริยามี
คาลดลงจาก 47-48 % เปน 42-43 % ในชวง 5 ½ เดือน  โดยคาความพรุนของถังปฏิกิริยาที ่1  มาก
กวาถังปฏิกิริยาที ่2 เลก็นอย
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CA!B+!KMLBC!NHC!JK+GHB+CJ+LMHPDHCL+CAL+ORJILBB+LQQ!I!LKIF=+JOC!UDU+ELB!NK+OHRHULCLRB=
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QJDKE+ QJR+ OHRC!IDPHCL+ UHCCLR+ "66+ HKE+ 466X=+ RHKN!KN+ ]^'_^+ `+ CARJDNAJDC+ CAL

LWOLR!ULKCHP+ OLR!JE;+ + /A!B+ !UOP!LE+ CAHC+ CAL+ UH!K+ RLUJMHP+ ULIAHK!BU+ GHB

BLE!ULKCHC!JK+ JQ+ CAL+ OHRC!IDPHCL+ UHCCLR;+ + -K+ IHBL+ JQ+ /'($*=+ RLUJMHP+ GHB+ KJC

B!NK!Q!IHKC+ HC+ CAL+ TLN!KK!KN+ TDC+ RLHIALE+ DO+ CJ+ a>'a?+`+ EDR!KN+ CAL+ CA!RE+ RDK;+ + /A!B

ULHKB+ CAHC+ QJR+ LQQLIC!ML+ T!JQ!PU+ OLRQJRUHKIL=+ PJKNLR+ JOLRHC!JK+ !B+ RLYD!RLE;

0K+ !KIRLHBL+ !K+ :#/+ !KIRLHBLE+ CAL+ RLUJMHP+ LQQ!I!LKIF+ !K+ HPP+ IHBLB+ LWILOC+ 6'%$*;
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HKE+ CALK+JKPF+ H+KJU!KHP+ !KIRLHBL+ QJR+_+A+b+:#/+b+>?+A;+ +/ADB=+ CAL+JOC!UDU+:#/

BLLUB+ CJ+ TL+ _+ A;+ + /AL+ LQQLIC+ JQ+ RJIS+ B!cL+ GHB+ JTBLRMLE+ HB+ HTJDC+ a+ `+ !KIRLHBL+ !K

OHRC!IDPHCLB+ RLUJMHP+ QJR+ BUHPPLR+ RJISB+ IJUOHRLE+ CJ+ CAL+ T!NNLR+ JKLB;+ + 6UHPPLR+ RJISB

BAJGLE+ + H+ + T!C+ + TLCCLR+ + OHRC!IDPHCL+ + RLUJMHP+ + !K!C!HPPF+ + TDC+ + CAL+ + RLUJMHP+ + ELIRLHBLE

PHCLR+EDL+CJ+IPJNN!KN;++++/AL++HLRHC!JK++AHE++BJUL++LQQLIC++JK++66++HKE++466++RLUJMHP
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AHPQ+ JKL=+ GLRL+ Z]+ `+ HKE+ \]+ `=+ RLBOLIC!MLPF;+ + 3JRL+ HLRHC!JK+ "]+ E!QQDBLRBX+ ALPOLE

U!IRJJRNHK!BUB+ !K+ HCCHIALE+ T!JQ!PU+ CJ+ RLUJML+ UJRL+ /'($*;+ + 2JRJB!CF+ !K+ TJCA

RLHICJRB+RLEDILE+QRJU+HTJDC+Z\'Za+`+CJ+Z?'Z@+`+JMLR+H+OLR!JE+JQ+[+d+UJKCAB;++/AL

OJRJB!CF+RLEDIC!JK+!K+#(,+-+GHB+JKPF+BP!NACPF+A!NALR+CAHK+#(,+--;
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'PA())9!!8674!$%/04!j!UD4U°W9!!0*&*('$;!'+!%+,!*1!$.%!1'&($!&3+!j!ZR4_!d !!!!!!

AW(!j!c4R!7J/U!#$!UD4U°W9!WU!j!E4\!7J/U9!!T!j!a4Z!×!a4ZR_!j!a4D]E!/B

VD j D4_]!×!Ac4RHE4\B j ZE4Z_!!7!PEJ/UH,#;
!!!!!!!!!a4D]E



Z_

'D5()))(A1&*/!=#-2%(!FEHZ9!FUHZ!#+,!FDaHUB9((TK=!j!DE!.9!!&*)G!2%6%2!j!Za!)/

'PA()9!!8674!$%/04!j!UE4U°W9!!0*&*('$;!'+!%+,!*1!$.%!(%)*+,!&3+!j!ZE4R!d !!!!!((

AW(!j!c4Z!7J/U!#$!UE4U°W9!WU!j!Z4c!7J/U9!!T!j!a4Z!×!a4ZER!j!a4Dca!/B

VD j D4_]!×!Ac4ZHZ4cB j E_4_]!!7!PEJ/UH,#;
!!!!!!!!!a4Dca

'PA())9!!8674!$%/04!j!UE4U°W9!!0*&*('$;!'+!%+,!*1!$.%!(%)*+,!&3+!j!ZU4U!d

AW(!j!c4Z!7J/U!#$!UE4U°W9!WU!j!Z4_!7J/U9!!T!j!a4Z!×!a4ZUU!j!a4DcU!/B

VD j D4_]!×!Ac4ZHZ4_B j Ec4D\!!7!PEJ/UH,#;
!!!!!!!!!a4DcU

<Q!03@B435121B65(9213(67($+N
L&*/!fC3#$'*+!AEHEB@

!VE j ,D!WD !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

".%&%9 VE! j!! (%,'/%+$#$'*+!&#$%!*1!0#&$')32#$%!*&7#+')!/#$$%&9

A7!WPOJ/UH,#;B

,D!! j!! (%,'/%+$#$'*+!)*%11')'%+$!1*&!VPI!!A,#;HDB

j R4Z!!,#;HD9!!!1&*/!=#-2%!ZHU

WD!! j!! '+123%+$!)*+)%+$&#$'*+!!*1!!VPI!!A7!WPOJ/UB

j VHWPO j A=HWPOBHAQHWPOB

'D5()!A1&*/!=#-2%(!F_HD!#+,!FcHDB9!!TK=!j!_!.((

5+123%+$!*1!=HWPO!j!_a4c!/7J`9!!5+123%+$!*1!QHWPO!j!Uc4c!/7J`

AWD!j!_a4cHUc4c!j!EU4a!!7!WPOJ/U!B

VE j R4Z!×!EU4a! j DEZ4Ea!!7!WPOJ/UH,#;



Zc

'D5())9!!TK=!j!\!.

U(@B77DC39C(A1&*/!=#-2%(!F_HE!#+,!FcHEB!!

5+123%+$!*1!=HWPO!j!]D4R!/7J`9!!5+123%+$!*1!QHWPO!j!ZZ4a!/7J`

AWD!j!]D4RHZZ4a!j!Uc4R!!7!WPOJ/U!B

VE j R4Z!×!Uc4R! j EaE4Ra!!7!WPOJ/UH,#;

\(@B77DC39C(A1&*/!=#-2%(!F_HU!#+,!FcHUB

5+123%+$!*1!=HWPO!j!c_4U!/7J`9!!5+123%+$!*1!QHWPO!j!Uc4c!/7J`

AWD!j!c_4UHUc4c!j!U]4_!!7!WPOJ/U!B

VE j R4Z!×!U]4_! j Ea]4ZZ!!7!WPOJ/UH,#;

'D5()))!A1&*/!=#-2%(!F_HZ!#+,!FcHZB9!!TK=!j!DE!.(

5+123%+$!*1!=HWPO!j!U\4a!/7J`9!!5+123%+$!*1!QHWPO!j!Ec4E!/7J`

AWD!j!U\4aHEc4E!j!DD4]!!7!WPOJ/U!B

VE j R4Z!×!DD4]! j _U4cE!!7!WPOJ/UH,#;

UQ!03@B435121B65(9213(67()00
L&*/!fC3#$'*+!AEHUB@

!!!!!!!!!!!!!!!!!!!!!! VU!! j!! ,E!WE !!!!!!!!!

".%&%9 VU!! j!! (%,'/%+$#$'*+!&#$%!*1!'+*&7#+')!(3(0%+,%,!(*2',(9

A7!WPOJ/UH,#;B

,E!! j!! (%,'/%+$#$'*+!)*%11')'%+$!1*&!5QQ!!A,#;HDB

j \4E!!,#;HD9!!1&*/!!=#-2%!ZHU

WE!! j!! '+123%+$!)*+)%+$&#$'*+!*1!5QQ!!A7!WPOJ/UB

j 5QQ j AQQBHAYQQB



Z]

'D5()!A1&*/!=#-2%(!FZHD!#+,!FRHDB9!!TK=!j!_!.((

5+123%+$!*1!QQ!j!Dc4a!/7J`9!!5+123%+$!*1!YQQ!j!DR4U!/7J`

AWE!j!Dc4aHDR4U!j!D4c!!7!WPOJ/U!B

VU j \4E!×!D4c! j DR4_Z!!7!WPOJ/UH,#;

'D5())9!!TK=!j!\!.

U(@B77DC39C(A1&*/!=#-2%(!FZHE!#+,!FRHEB

5+123%+$!*1!QQ!j!UD4R!/7J`9!!5+123%+$!*1!YQQ!j!E_4\!/7J`

AWE!j!UD4RHE_4\!j!Z4_!!7!WPOJ/U!B

VU j \4E!×!Z4_! j ZE4UE!!7!WPOJ/UH,#;

\(@B77DC39C(A1&*/!=#-2%(!FZHU!#+,!FRHUB(

5+123%+$!*1!QQ!j!U\4\!/7J`9!!5+123%+$!*1!YQQ!j!EU4]!/7J`

AWE!j!U\4\HEU4]!j!D_4D!!7!WPOJ/U!B

VU j \4E!×!D_4D! j DZ]4DE!!7!WPOJ/UH,#;

'D5()))!A1&*/!=#-2%(!FZHZ!#+,!FRHZB9!!TK=!j!DE!.(

5+123%+$!*1!QQ!j!D]4E!/7J`9!!5+123%+$!*1!YQQ!j!DZ4R!/7J`

AWE!j!D]4EHDZ4R!j!U4c!!7!WPOJ/U!B

VU j \4E!×!U4c! j UZ4aZ!!7!WPOJ/UH,#;



Z\

Aa4RiU4\B

Aa4RiU4\B

!A^D!i!WUB

I/\/<((PB6;6EB=2;($96=3CC3C

.Q!'213(67(6TB=(@3=64L6CB1B65(67(,+N
L&*/!fC3#$'*+!AEHRB@

VZ! j!!!!!!!!&D!!!!!!!!!!!!!!!!!!!!!!WZ

".%&%9 VZ!! j!! &%#)$'*+!&#$%!*1!*N')!,%)*/0*('$'*+!*1!OPI!!A7J/UH,#;B

&D!! j!! -'*2*7')#2!&%#)$'*+!)*%11')'%+$!!A,#;HDB

j E4Z!!,#;HD9!!1&*/!!=#-2%!ZHU

^D!! j! .#21!(#$3&#$'*+!)*%11')'%+$(!!A7J/UB

j!! a4R!!7!PEJ/U9!!1&*/!=#-2%!ZHU

WU!! j!! )*+)%+$&#$'*+!*1!,'((*26%,!*N;7%+!!A7J/UB

WZ!! j!! )*+)%+$&#$'*+!*1!,'((*26%,!*&7#+')!/#$$%&!!A7!WPOJ/UB

'D5()!A1&*/!=#-2%(!FUHD!#+,!FcHDB9!!TK=!j!_!.

'PA()9!!AWU!j!U4\!7J/U9!!WZ!j!Uc4c!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!!U4\!!!!!!×!Uc4c j ]a4Ea!!7J/UH,#;

'PA())9!!AWU!j!U4\!7J/U9!!WZ!j!Uc4c!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!!U4\!!!!!!!×!Uc4c j ]a4Ea!!7J/UH,#;

!!WU



Ra

Aa4RiZ4aB

Aa4RiU4\B

Aa4RiU4aB

Aa4RiE4\B

Aa4RiZ4cB

Aa4RiZ4_B

'D5())9!!TK=!j!\!.

U(@B77DC39C!A1&*/!=#-2%(!FUHE!#+,!FcHEB

'PA()9!!AWU!j!Z4a!7J/U9!!WZ!j!ZZ4a!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!!Z4a!!!!!!×!ZZ4a j \U4]c!!7J/UH,#;

'PA())9!!AWU!j!U4\!7J/U9!!WZ!j!ZZ4a!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!!U4\!!!!!!×!ZZ4a j \U4_a!!7J/UH,#;

\(@B77DC39C!A1&*/!=#-2%(!FUHU!#+,!FcHUB

'PA()9!!AWU!j!U4a!7J/U9!!WZ!j!Uc4c!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!U4a!!!!!!!!×!Uc4c j cc4RR!!7J/UH,#;

'PA())9!!AWU!j!E4\!7J/U9!!WZ!j!Uc4c!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!!E4\!!!!!!!×!Uc4c j cc4Dc!!7J/UH,#;

'D5()))!A1&*/!=#-2%(!FUHZ!#+,!FcHZB9!!TK=!j!DE!.

'PA()9!!AWU!j!Z4c!7J/U9!!WZ!j!Ec4E!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!!Z4c!!!!!!!×!Ec4E j R\4aa!!7J/UH,#;

'PA())9!!AWU!j!Z4_!7J/U9!!WZ!j!Ec4E!!7!WPOJ/UB

VZ! j!!!!!E4Z!×!!!!!!Z4_!!!!!!!×!Ec4E j R]4]]!!7J/UH,#;



RD

A^E!i!WUB A^U!i!WRB

WU WR

AD4aiU4\B AD4ZiZ4UB

AD4aiU4\B AD4ZiZ4UB

<Q!'213(67(5B19B7B=21B65
L&*/!fC3#$'*+!AEHDaB@

VR!! j!! &E!!!!!!! !!

".%&%9 VR!! j!! &#$%!*1!+'$&'1')#$'*+!!A7!SJ/UH,#;B

&E!! j!! +'$&'1')#$'*+!&#$%!)*%11')'%+$!!A7!SJ/UH,#;B

j Ua!!7!SJ/UH,#;9!!1&*/!!=#-2%!ZHU

WU!! j!! )*+)%+$&#$'*+!*1!,'((*26%,!*N;7%+!!A7J/UB

WR!! j!! )*+)%+$&#$'*+!!*1!!STZHS!!A7!SJ/UB

^E9!^U!!j!! .#21!(#$3&#$'*+!)*%11')'%+$(!!A7!PEJ/U9!7!SJ/UB

j D4a!!7!PEJ/U9!!D4Z!7!SJ/U9!!1&*/!!=#-2%!ZHU

'D5()!A1&*/!=#-2%(!FUHD!#+,!F\HDB9!!TK=!j!_!.

'PA()9!!AWU!j!U4\!7J/U9!!WR!j!Z4U!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!U4\!!!!!!!!×!!!!!!Z4U!!!!!!!!!!!! j!! D]4aD!! 7!SJ/UH,#;

'PA())9!!AWU!j!U4\!7J/U9!!WR!j!Z4U!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!!U4\!!!!!!!×!!!!!!!Z4U!!!!!!!!! j!! D]4aD!! 7!SJ/UH,#;



RE

AD4aiZ4aB AD4ZiE4cB

AD4aiU4\B AD4ZiE4cB

AD4aiU4aB AD4ZiU4\B

AD4aiE4\B AD4ZiU4\B

AD4aiZ4cB AD4ZiU4\B

AD4aiZ4_B AD4ZiU4\B

'D5())9!!TK=!j!\!.

U(@B77DC39C(A1&*/!=#-2%(!FUHE!#+,!F\HEB

'PA()9!!AWU!j!Z4a!7J/U9!!WR!j!E4c!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!Z4a!!!!!!!!×!!!!!!E4c!!!!!!!!!!!! j!! DR4]a!! 7!SJ/UH,#;

'PA())9!!AWU!j!U4\!7J/U9!!WR!j!E4c!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!U4\!!!!!!!!×!!!!!!E4c!!!!!!!!!!!! j!! DR4cE!! 7!SJ/UH,#;

( \(@B77DC39C!A1&*/!=#-2%(!FUHU!#+,!F\HUB

'PA()9!!AWU!j!U4a!7J/U9!!WR!j!U4\!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!!U4a!!!!!!!×!!!!!!!U4\!!!!!!!!!!! j!! D_4R_!! 7!SJ/UH,#;

'PA())9!!AWU!j!E4\!7J/U9!!WR!j!U4\!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!!E4\!!!!!!!×!!!!!!!U4\!!!!!!!!!!! j!! D_4ZE!! 7!SJ/UH,#;

'D5()))!A1&*/!=#-2%(!FUHZ!#+,!F\HZB9!!TK=!j!DE!.

'PA()9!!AWU!j!Z4c!7J/U9!!WR!j!U4\!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!Z4c!!!!!!!×!!!!!!!!U4\!!!!!!!!!!! j!! D]4Ea!! 7!SJ/UH,#;

'PA())9!!AWU!j!Z4_!7J/U9!!WR!j!U4\!!7!SJ/UB

VR! j!!!!!Ua!×!!!!!!!!Z4_!!!!!!!×!!!!!!U4\!!!!!!!!!!!! j!! D]4DU!! 7!SJ/UH,#;



RU

=#-2%!ZHZ! (.*:(! $.%! &#$%(!*1!6#&'*3(! &*)GH-%,! 1'2$&#$'*+!0&*)%((%(!,3&'+7! $.%

%N0%&'/%+$#2! 0%&'*,4! ! =.%! &#$%(! *1! &%#%&#$'*+9! *N')! ,%)*/0*('$'*+! *1! OPI9! #+,

+'$&'1')#$'*+!#&%!(.*:+!'+!L'73&%!ZHD_4!!L*&!-*$.!&%#)$*&(9!$.%&%!:#(!#!(2'7.$!'+)&%#(%

'+!$.%!&%#%&#$'*+!&#$%!#(!$.%!TK=!'+)&%#(%,!1&*/!_!.!$*!\!.!#+,!#!(.#&0!,%)&%#(%!1*&

\!.!<!TK=!<!DE!.4!!=.%!&#$%!*1!*N')!,%)*/0*('$'*+!*1!OPI!'+'$'#22;!'+)&%#(%,!:'$.

#+!'+)&%#(%!'+!TK=!!1*&!_!.!<!TK=!<!\!.!#+,!$.%+!,%)&%#(%,!:'$.!.'7.%&!TK=!ADE!.B4

=.%! &#$%! *1! +'$&'1')#$'*+! ,%)&%#(%,! :'$.! #+! '+)&%#(%! '+! TK=! 1&*/! _! .! $*! \! .! #+,

'+)&%#(%,!#7#'+!#(! $.%!TK=!'+)&%#(%,! 1&*/!\!.! $*!DE!.4! !L'73&%!ZHDc!(.*:(! $.%! $.%

&#$%(!*1!(%,'/%+$#$'*+!*1!VPI!#+,!5QQ4!!L*&!$.%!&#$%(!*1!(%,'/%+$#$'*+!*1!VPI!#+,

5QQ9!$.%&%!:#(!'+)&%#(%!:'$.!#+!'+)&%#(%!'+!TK=!1&*/!_!.!$*!\!.!#+,!#1$%&!$.#$9!#!(.#&0

,%)&%#(%!1*&!TK=!#$!DE!.4

=#-2%!ZHZ4!(=.%!&#$%(!*1!6#&'*3(!&*)GH-%,!1'2$&#$'*+!0&*)%((%(4

"'%(a(b(8"'%(a(\(8

U(@B77DC39C \(@B77DC39C

"'%(a(.<(8

$96=3CC3C(9213

'PA() 'PA()) 'PA() 'PA()) 'PA() 'PA()) 'PA() 'PA())

$.
A7!PEJ/UH,#;B U]4ZU U]4aE UU4aU UU4EU ZE4Zc ZE4Z_ E_4_] Ec4D\

$<
A7!WPOJ/UH,#;B DEZ4Ea DEZ4Ea EaE4Ra EaE4Ra Ea]4ZZ Ea]4ZZ _U4cE _U4cE

$U
A7!WPOJ/UH,#;B DR4_Z DR4_Z ZE4UE ZE4UE DZ]4DE DZ]4DE UZ4aZ UZ4aZ

$I
A7!J/UH,#;B ]a4Ea ]a4Ea \U4]c \U4_a cc4RR cc4Dc R\4aa R]4]]

$K
A7!SJ/UH,#;B D]4aD D]4aD DR4]a DR4cE D_4R_ D_4ZE D]4Ea D]4DU



RZ

L'73&%!!ZHD_4((=.%!&#$%(!*1!&%#%&#$'*+9!*N')!,%)*/0*('$'*+!*1!OPI!#+,!+'$&'1')#$'*+4
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L'73&%!ZHDc4!!=.%!&#$%(!*1!(%,'/%+$#$'*+!*1!VPI!#+,!5QQ4
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R_

!"#$%&'(M

!+*!G-0)+*0((#*,(('&!+NN&*,#%)+*0

K/.((0D4429O

=.%!*-X%)$'6%!*1! $.'(! &%(%#&).!:#(! $*!%6#23#$%! $.%!0&*)%((!%11')'%+);9!*0$'/3/

,%('7+!0#&#/%$%&(9!#+,!/*($!#00&*0&'#$%!*0%&#$'+7!)*+,'$'*+(!1*&!$.%!&*)GH-%,!1'2$&#$'*+

/%$.*,! *1! :#($%:#$%&! $&%#$/%+$4! ! =.%! &%(32$(! 1&*/! $.%! %N0%&'/%+$(! *+! 0'2*$H()#2%

&*)GH-%,! 1'2$&#$'*+! 3+'$(9! )*+,3)$%,! ,3&'+7! $.%! R! n! /*+$.(! Ae#+3#&;le3+%! EaaaB! #&%

(3//#&'<%,!#(!1*22*:(4

=.%! %N0%&'/%+$(! :%&%! ,'6',%,! '+$*! U! &3+(! )*+('($'+7! *1! ,'11%&%+$! *0%&#$'+7

)*+,'$'*+(4!!K%/*6#2!%11')'%+);!1*&!0#&$')32#$%!/#$$%&!AQQ!#+,!YQQB!:#(!'+!7%+%&#2!.'7.9

&#+7'+7! _aH\a!d! $.&*37.*3$! $.%! %N0%&'/%+$#2! 0%&'*,4! ! 5+! )#(%! *1! WPO9! $.%! &%/*6#2

%11')'%+);! 1*&! =HWPO! &#+7%,! 1&*/! UaHRa! d! -3$! :#(! 2*:%&! 1*&! QHWPO4! ! K%/*6#2

%11')'%+);!1*&!=HFPO!7&#,3#22;!'+)&%#(%,!1&*/!#-*3$!ER!d!,3&'+7!$.%!1'&($!&3+!$*!c_!d

'+!$.%!2#$%&!.#21!*1!$.%!(%)*+,!&3+9!#+,!1'+#22;!&%#).%,!30!$*!]E!d!,3&'+7!$.%!$.'&,!&3+4

8+! '+)&%#(%! '+! TK=! A_! .9! \! .! #+,! DE! .B! '+)&%#(%,! &%/*6#2! %11')'%+);! *1

6#&'*3(!:#($%:#$%&!C3#2'$;!0#&#/%$%&(!'+!7%+%&#24!!L*&!QQ9!YQQ9!=HWPO9!=H!FPO!#+,

STUHS9!$.%&%!:#(!/#N'/3/!'+)&%#(%!'+!&%/*6#2!%11')'%+);!1*&!_!.!<!TK=<!\!.!#+,
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:%&%! Z_! d! #+,! c_! d9! &%(0%)$'6%2;4! ! =.3(9! '$! /#;! -%! '+1%&&%,! $.#$! /*&%! #%&#$'*+

A_!#'&!,'113(%&(B!.%20%,!/')&**&7#+'(/(!'+!#$$#).%,!-'*1'2/!$*!&%/*6%!/*&%!=HFPO4



Rc

V*&*('$;!&%,3)$'*+!*))3&&%,!,3%!$*!$.%!(%,'/%+$!#+,!-'*/#((!#))3/32#$'*+!'+

$.%!KFL(4!!=.%!0*&*('$;!*1!&*)GH-%,(!:#(!&%,3)%,!-;!#00&*N'/#$%2;!DD!d!*6%&!R!n

/*+$.(!*0%&#$'*+4!!T*:%6%&9!'1!$.%!0&*)%((!:#(!)*+$'+3%,!1*&!2*+7%&!0%&'*,!*1!#-*3$!D

;%#&!*&!(*9!/3).!.'7.%&!0*&*('$;!&%,3)$'*+!'+!(/#22%&!&*)GH-%,!)*32,!-%!%N0%)$%,!,3%

$*!)2*77'+74

L*&!-*$.!&%#)$*&(9!$.%&%!:#(!#!(2'7.$!'+)&%#(%!'+!$.%!&%#%&#$'*+!&#$%!#(!$.%!TK=

'+)&%#(%,!1&*/!_!.!$*!\!.!#+,!#!(.#&0!,%)&%#(%!1*&!\!.!<!TK=!<!DE!.4! !=.%!&#$%(!*1

*N')! ,%)*/0*('$'*+! *1! OPI9! (%,'/%+$#$'*+! *1! VPI! #+,! 5QQ9! ! $.%&%! :#(! '+)&%#(%

:'$.!#+!'+)&%#(%!'+!TK=!1&*/!_!.!$*!\!.!#+,!#1$%&!$.#$9!#!(.#&0!,%)&%#(%!1*&!TK=!#$

DE!.4!!=.%!&#$%!*1!+'$&'1')#$'*+!,%)&%#(%,!:'$.!#+!'+)&%#(%!'+!TK=!1&*/!_!.!$*!\!.!#+,

'+)&%#(%,!#7#'+!#(!$.%!TK=!'+)&%#(%,!1&*/!\!.!$*!DE!.4

K/<! !65=;DCB65C

F#(%,! *+! $.%! %N0%&'/%+$#2! &%(32$(! #+,! $.%! #+#2;('(! *1! 6#&'#+)%! A8SPY8B

&%(32$(!A800%+,'N!WB!*1!$.'(!($3,;9!1*22*:'+7!)*+)23('*+(!)#+!-%!/#,%@

D4!=.%! /#'+! &%#)$'*+! /%).#+'(/! '+! $.%! $&%#$/%+$! 0&*)%((! *1! &*)GH-%,

1'2$&#$'*+!!!0&*)%((!'(!(%,'/%+$#$'*+!*1!(3(0%+,%,!(*2',(4

E4!Q*23-2%! *&7#+')!/#$$%&!/#;! -%! &%/*6%,! -;! $.%! #$$#).%,! -'*1'2/! #1$%&! #+

#,%C3#$%!$'/%!*1!*0%&#$'*+!.#(!0#((%,4

U4!Q/#22%&!&*)G(!(.*:!#!-'$!-%$$%&!0#&$')32#$%!&%/*6#2!'+'$'#22;!-3$!$.%!&%/*6#2

,%)&%#(%(!2#$%&!,3%!$*!)2*77'+74

Z4!=HFPO!&%/*6#2!'(!0&*0*&$'*+#22;!&%2#$%,!$*!$'/%4!!=.#$!'(9!$.%!2*+7%&!$'/%9

$.%!.'7.%&!&%/*6#2!%11')'%+);4!!=.'(!'(!-%)#3(%!-'*1'2/!&%C3'&%(!2*+7!0%&'*,

*1! $'/%! $*! ,%6%2*0! 1*&! %11')'%+$! &%/*6#2! *1! ,'((*26%,! *&7#+')! /#$$%&

AOPIB4

R4!L*&!QQ9!YQQ9!=HWPO9!=H!FPO!#+,!STUHS9!$.%&%!:#(!/#N'/3/!'+)&%#(%!'+

&%/*6#2!%11')'%+);!1*&!_!.!<!TK=<!\!.!#+,!$.%+!*+2;!#!+*/'+#2!'+)&%#(%!1*&

\!.!<!TK=!<!DE!.4!!=.3(9!$.%!*0$'/3/!TK=!(%%/(!$*!-%!\!.4

_4! 5+)&%#(%,! #%&#$'*+! '/0&*6%,! =HFPO! &%/*6#2! ('7+'1')#+$2;! A1&*/! Z_! d

$*! c_! d! ,3&'+7! $.%! (%)*+,! &3+! :'$.! U! #'&! ,'113(%&(! #+,! _! #'&! ,'113(%&(9

&%(0%)$'6%2;B4! ! I*&%! #%&#$'*+! A_! #'&! ,'113(%&(B! .%20%,! /')&**&7#+'(/(! '+

#$$#).%,!-'*1'2/!$*!&%/*6%!/*&%!=HFPO4



R]

F#(%,!*+!$.%!#-*6%!&%(32$(!#+,!,'()3(('*+9! $.%!*0$'/3/!*0%&#$'+7!)*+,'$'*+(

1*&!KFL!0&*)%((!)#+!-%!(3//#&'<%,!'+!=#-2%!RHD!-%2*:@

=#-2%!RHD4!!K%)*//%+,%,!*0$'/3/!*0%&#$'*+!)*+,'$'*+(4

$29243139 M2;D3

K*)G!('<%

TK=

8%&#$'*+

RHc!)/

\!.

RaZ!N!DaHU!/U!#'&J/U!:#$%&H.

F#(%,! *+! $.%! 0#($! %N0%&'%+)%(! #(! :%22! #(! &%(32$(! *1! $.'(! ($3,;9! $.%! &#+7%! *1

'+123%+$!)*+)%+$&#$'*+(!1*&!#,%C3#$%!0%&1*&/#+)%!*1!$.%!&*)GH-%,!1'2$&#$'*+!0&*)%((!#&%

(.*:+!'+!=#-2%!RHE4

=#-2%!RHE4!!K#+7%!*1!'+123%+$!)*+)%+$&#$'*+(!*1!$.%!KFL!0&*)%((4

$29243139 '25E3

QQ

=HWPO

=HFPO

STUHS

ZaHca!/7J`

ZaHca!/7J`

EaHZa!/7J`

DHDa!/7J`

K/U! '3=64435@21B65C

=.%!1*22*:'+7!:*&G!'(!&%)*//%+,%,!1*&!13$3&%!&%(%#&).@

D4!O'11%&%+$! )*+,'$'*+(! *1! :#$%&J:#($%:#$%&! '+123%+$! $*! KFL! 0&*)%((9! 1*&

%N#/02%9! 1&*/! 0*+,(9! &%(%&6*'&9! &'6%&9! #+,J*&! :#$%&! :'$.! .'7.! (23,7%

)*+$%+$9!%$)4!!(.*32,!-%!'+6%($'7#$%,4

E4!Q$3,;!1*&! $.%!#00&*0&'#$%! $'/%!1*&!:#(.'+7!#+,!)2%#+'+79!#+,! 2'1%!);)2%!*1

&*)GH-%,!1'2$&#$'*+!0&*)%((!1*&!#!/%,'#!('<%!/3($!-%!%6#23#$%,4

U4!8+#2;('(!*1! $.%!*$.%&!0#&#/%$%&(! (3).!#(!+'$&#$%!+'$&*7%+9! $*$#2!0.*(0.#$%9

)*2'1*&/!-#)$%&'#!#+,!f4)*2'9!%$)4!!(.*32,!-%!,*+%4

Z4!P$.%&!#2$%&+#$%!/%,'#!(3).!#(!,'11%&%+$!('<%!*1! &*)G(9!-'$(!*1!)%&#/')! $'2%(9

)&3(.%,!-&')G(9!-&*G%+!)*+)&%$%!0'%)%(!*&!/*2,%,!)*+)&%$%9!%$)4!(.*32,!#2(*

-%!%6#23#$%,!1*&!KFL!0&*)%((4



!""#$%&'((!

)*+,(-./0(.12("+-+34/5(-0267/4+1



!"

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

/&&&0&&&&&1&21
&&&&&&&&&&&&&θ

34.+.5 /& 0 '()*&+,-.&&67894:

2 0 2)(;7.&&)<&&-4.&&+.,=-)+&&678:

0 8&7&×&"%>&7&×&"%>&7&&&&&&&&& 0&&&&&"%!&&78

θ 0 ?.-.@-A)@&&-A7.&&64:

B?C&0&!&4

/ 0& "%!&&78
&& &&!&4

0 "%$&&7894

0 6"%$&7894:×6$&498!""D:×6$"""E9$&78:

0& $&E98!D

0 6"%$&7894:×6FG&49H,I:×6$"""E9$&78:

0 FG""&E9H,I

B?C&0&J&4
/ 0 "%!&78

&&J&4

0 "%"!K&7894

0 $&E9>GD

0 $!""&E9H,I

B?C&0&$F&4
/ 0 "%!&78

&$F&4

0 "%">&7894

0 $&E9KFD

0 $F""&E9H,I



!$

#F%&&L)+)DA-I&?.H;=-A)@%

L)+)DA-I&?.H;=-A)@&6M:&0&6N@A-A,(&O&P@H&)<&?QR:&×&$""&M
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& N@A-A,(

P@H&)<&?;@&N

L)+)DA-I&?.H;=-A)@&A@&?S'&N& 0&&6GK%$&O&GG%!:&×&$""&M
& &&&&& &&&&&&GK%$

0&&>%8&M

L)+)DA-I&?.H;=-A)@&A@&?S'&NN 0&&6GK%!&O&G>%!:&×&$""&M
&&&&& &&&&&&GK%!

0&&G%F&M

P@H&)<&?;@&NN

L)+)DA-I&?.H;=-A)@&A@&?S'&N& 0&&6GK%$&O&GF%>:&×&$""&M
& &&&&& &&&&&&GK%$

0&&J%T&M

L)+)DA-I&?.H;=-A)@&A@&?S'&NN 0&&6GK%!&O&G8%8:&×&$""&M
&&&&& &&&&&&GK%!

0&&J%"&M

P@H&)<&?;@&NNN

L)+)DA-I&?.H;=-A)@&A@&?S'&N& 0&&6GK%$&O&G$%J:&×&$""&M
& &&&&& &&&&&&GK%$

0&&$$%"&M

L)+)DA-I&?.H;=-A)@&A@&?S'&NN 0&&6GK%!&O&GF%K:&×&$""&M
&&&&& &&&&&&GK%!

0&&$"%8&M



!""#$%&'(()

*+,-./,((01(("2.0/3,45.+((#67+829+:/,



!"

#$%&'()*+*,((-.(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

678*877 9,:* 9,6! 9,:6 9,"*

668*877 9,;< 9,<= 9,;" 9,<;

6:8*877 ;,*6 9,99 ;,*7 9,9:

698*877 ;,6< 9,;: ;,69 9,;<

6=8*877 9,9! 9,<" 9,9< 9,<6

*86877 ;,!* 9,=7 ;,!6 ;,77

"86877 ;,9< ;,6* ;,9: ;,66

:86877 =,*< ;,!: =,*" ;,!:

;86877 ;,"; ;,7* ;,<" ;,7*

*:86877 ;,<6 9,=6 ;,<: ;,7"

*986877 ;,9< ;,7" ;,96 ;,7:

*=86877 ;,<= 9,;: ;,:* 9,=6

6686877 ;,;6 ;,** ;,;: ;,*<

6<86877 ;,9* 9,=! ;,!= ;,77

6=86877 ;,"" 9,9< ;,"* 9,;;

68"877 ;,!6 9,;" ;,!< 9,=*

<8"877 ;,<; 9,!: ;,<= 9,!;

98"877 ;,"9 9,:7 ;,"; 9,:<

=8"877 ;,!" 9,9" ;,!6 9,;7

**8"877 ;,<! 9,9: ;,<; 9,;:

!A+85B+ CDE@ FDCG CDEG FDCF

H% IDGJ IDG> IDGJ IDGI

K0+11D(01(A5825/20:, ED?G GDJ? ED?G GDC>



!<

#$%&'()*+6,((-.(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

*<8"877 ;,!9 9,!= ;,!9 9,9<

*!8"877 ;,;; 9,96 ;,;= 9,=:

*98"877 ;,9< 9,9* ;,9< 9,=:

6*8"877 ;,;6 9,;7 ;,;9 9,=6

6:8"877 ;,9= 9,;; ;,;7 ;,79

6!8"877 ;,!9 9,!= ;,!9 9,97

6;8"877 ;,9< 9,9* ;,9< 9,=:

"78"877 ;,99 9,=6 ;,9! ;,7:

*8<877 ;,!! 9,;= ;,!9 ;,7!

<8<877 ;,<; 9,;< ;,<; 9,=*

=8<877 ;,6* 9,!9 ;,6" 9,:;

**8<877 ;,<6 9,;: ;,<9 9,;7

*"8<877 ;,7= 9,9! ;,7< 9,9!

!A+85B+ CD?> FDFC CD?@ FDCC

H% ID@E IDIJ ID@L ID>L

K0+11D(01(A5825/20:, @DFJ >D>? @DJI >DJI



!:

#$%&'()*+",((-.(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

678<877 ;,*7 9,:9 ;,*7 9,:;

668<877 ;,<* 9,:9 ;,<: 9,!!

6:8<877 ;,** ;,"6 ;,*" ;,""

6;8<877 ;,<: 9,!= ;,<! 9,;*

"78<877 ;,"6 9,9= ;,"< 9,!:

68:877 ;,<" 9,<6 ;,<* 9,:;

<8:877 ;,<: 9,!; ;,<< 9,96

!8:877 ;,:* 9,!! ;,<< 9,;"

=8:877 ;,9; 9,96 ;,9= 9,=*

**8:877 ;,!! 9,:; ;,!= 9,!9

*"8:877 ;,9" 9,9* ;,!= 9,;!

*!8:877 ;,"* 9,:6 ;,6; 9,!<

*;8:877 9,;9 9,!* 9,=7 9,!;

678:877 9,<< 9,"* 9,<6 9,"<

668:877 9,"; 9,66 9,"= 9,6:

6<8:877 9,<" 9,6= 9,<" 9,"6

!A+85B+ CD@> FD?I CD@> FD?C

H% IDE? ID@L IDEL ID@?

K0+11D(01(A5825/20:, LD?I GD@J LDEC GDGJ



!!

#$%&'()*+<,((-.(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

"*8:877 ;,6: 9,:9 ;,69 9,!9

68!877 9,:: 9,67 9,:9 9,*7

<8!877 9,;; 9,*; 9,;; 9,6<

!8!877 9,!9 9,": 9,!= 9,<*

*78!877 ;,77 9,<6 ;,77 9,<*

*68!877 9,;: 9,<* 9,;9 9,"=

*!8!877 ;,*: 9,<< ;,*9 9,<<

*;8!877 9,== 9,<< 9,=9 9,<!

678!877 ;,*6 9,"9 ;,7= 9,""

668!877 ;,66 9,<: ;,6: 9,<*

6<8!877 9,=6 9,*; 9,=* 9,*=

698!877 ;,*7 9,<6 ;,76 9,"9

6=8!877 9,;; 9,:< 9,;9 9,<*

!A+85B+ FDJF FDGC FDJF FDGF

H% ID@> ID>G ID@I ID>E

K0+11D(01(A5825/20:, @D?G >DF? @DL> >DJI



!9

#$%&'()6+*,(#'>-'?$@2?'(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

678*877 6< 6" 6: 6"

668*877 6! 6< 6! 6<

6:8*877 69 6! 6! 6:

698*877 6< 6" 6< 66

6=8*877 6* 67 6* *=

*86877 66 67 66 67

"86877 6: 6" 6: 66

:86877 6! 6< 6! 6"

;86877 6< 6" 6< 66

*:86877 6: 6< 6: 6"

*986877 66 6* 66 67

*=86877 67 *= 67 *;

6686877 69 6: 69 6<

6<86877 6; 6! 6; 6<

6=86877 "7 69 "7 6!

68"877 69 6: 69 6!

<8"877 6; 6! 6; 6:

98"877 "6 "7 "6 "7

=8"877 "* 6= "* 6;

**8"877 "* 6= "* 6;

!A+85B+ @?DI @EDE @?DI @GD?

H% GDE GDI GDE GD>

K0+11D(01(A5825/20:, >GD> >@DG >GD> >GD>



!;

#$%&'()6+6,((#'>-'?$@2?'(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

*<8"877 "6 6; "6 69

*!8"877 "6 "7 "* 6=

*98"877 "* "7 "* 6=

6*8"877 "* "6 "* "*

6:8"877 "* "* "* "*

6!8"877 "7 6= "7 6;

6;8"877 "* 6= "* 6;

"78"877 "* "* "* "*

*8<877 "* "6 "* "6

<8<877 "< "" "< ""

=8<877 "* "6 "* "6

**8<877 "* "6 "* "6

*"8<877 "7 "* "7 "*

!A+85B+ G>D@ GIDC G>D@ GIDG

H% >DI >DL >DI >DJ

K0+11D(01(A5825/20:, GD@ EDJ GD@ ?DG



!=

#$%&'()6+",((#'>-'?$@2?'(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

678<877 "* "6 "* "6

668<877 "7 "7 "7 "7

6:8<877 69 69 69 69

6;8<877 "" "6 "" "6

"78<877 "< "" "< ""

68:877 "< "6 "< "6

<8:877 "" "6 "" "6

!8:877 "< "6 "< "6

=8:877 "6 "* "6 "7

**8:877 "" "* "" "7

*"8:877 "6 "7 "6 "7

*!8:877 "7 6= "7 6=

*;8:877 "7 6= "7 6=

678:877 "7 6; "7 6;

668:877 6= 6; 6= 6;

6<8:877 6; 6; 6; 6;

!A+85B+ G>DG GIDG G>DG GID>

H% @D@ >DJ @D@ >DJ

K0+11D(01(A5825/20:, FDI ?DG FDI ?DG



97

#$%&'()6+<,((#'>-'?$@2?'(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

"*8:877 "" "* "" "*

68!877 "" "* "" "*

<8!877 "" 6= "" "7

!8!877 "" "7 "" 6=

*78!877 "6 "7 "6 "7

*68!877 "6 "7 "6 "7

*!8!877 "< "7 "< "7

*;8!877 6= 6= 6= 6;

678!877 "* 6; "* 6;

668!877 "" "7 "" 6=

6<8!877 "6 "7 "6 "7

698!877 "6 "7 "6 "7

6=8!877 "" "7 "" 6=

!A+85B+ G@DG @JDC G@DG @JD?

H% >DG IDC >DG >DI

K0+11D(01(A5825/20:, EDI @DF EDI GDE



9*

#$%&'()"+*,((AB(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

678*877 6,< ",7 6,: ",6

668*877 6,* 6," 6,: 6,!

6:8*877 <,; *,; <,; *,=

698*877 <,= *,! :,7 *,;

6=8*877 ",6 *,< "," *,<

*86877 <,< *,< <,< *,<

"86877 ",7 *," ",7 *,:

:86877 <,: *,= <,< 6,*

;86877 6,: *,: 6,: *,:

*:86877 <,= *,! :,7 *,;

*986877 ",< *,< ",< *,:

*=86877 6,! *," 6,< *,"

6686877 ",7 *,: 6,! *,"

6<86877 :,< *,< :," *,6

6=86877 :,! *,! :,! *,"

68"877 ",6 *,* ",7 *,6

<8"877 ",; *,< ",9 *,"

98"877 :,7 *," :,6 *,9

=8"877 :,6 *,* :,* *,6

**8"877 <,! *,* <,; *,"

!A+85B+ GDJ >D? GDJ >D?

H% >D> IDE >D> IDL

K0+11D(01(A5825/20:, @CD@ @LDI @CD@ G>DG



96

#$%&'()"+6,((AB(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

*<8"877 :,7 *,7 :," *,7

*!8"877 <,; *,* <,! *,6

*98"877 <,9 *,6 <,! *,6

6*8"877 :,7 7,= :,7 *,6

6:8"877 <,: *," <,6 *,"

6!8"877 <,7 7,9 ",= *,7

6;8"877 ",; *,6 ",! *,6

"78"877 <,6 *,: <,6 *,7

*8<877 <,6 *,: <,7 *,6

<8<877 ",9 *,* ",; *,<

=8<877 ",6 *,< 6,; *,<

**8<877 6,7 *,< *,; *,!

*"8<877 ",* *,= ",7 6,7

!A+85B+ EDI >D@ GDJ >DG

H% IDJ IDG >DI IDG

K0+11D(01(A5825/20:, @@DL @LDI @LD? @GD>



9"

#$%&'()"+",((AB(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

678<877 "," *,7 6,! *,7

668<877 6,; 7,= 6,; 7,;

6:8<877 ",6 7,; ",6 7,=

6;8<877 6,; 7,= 6,; *,6

"78<877 ",< *,6 "," *,<

68:877 6,9 7,= 6,; *,7

<8:877 6,! *," 6,9 *,"

!8:877 ",* *,7 ",< *,"

=8:877 ",* 7,= 6,; *,6

**8:877 6," *,6 6,< *,"

*"8:877 ",7 *,7 6,; *,"

*!8:877 6,! *,7 6,< *,*

*;8:877 ",* *,7 ",7 *,6

678:877 ",! *,6 ",6 *,<

668:877 "," *,* ",7 *,<

6<8:877 ",6 *," 6,; *,<

!A+85B+ GDI >DI @DJ >D@

H% IDG ID@ IDG ID@

K0+11D(01(A5825/20:, >IDI @IDI >IDG >?DF



9<

#$%&'()"+<,((AB(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ &:1.-+:/ #11.-+:/

"*8:877 <,! *,; <,: *,<

68!877 ",! *,: ",* *,!

<8!877 <,* 6,7 <,6 *,;

!8!877 ",< *,7 ",! *,!

*78!877 <,; *," <,; *,!

*68!877 :,7 *,6 :,6 *,:

*!8!877 :,6 7,= :,* *,9

*;8!877 <,; *,7 <,; *,*

678!877 :,7 *,7 :,7 7,=

668!877 :,6 *,< :,6 *,<

6<8!877 :,< *,6 :,< *,:

698!877 <,; *,* <,; *,!

6=8!877 <,; *,; <,! *,<

!A+85B+ EDF >DG ED? >DL

H% ID? IDE IDF ID@

K0+11D(01(A5825/20:, >@DC GIDC >LD@ >GDG



9:

#$%&'()<+*,((CC(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ (M(* &:1.-+:/ #11.-+:/ M(*

678*877 *<,7 !,7 :9,* *<,7 =," "",=

668*877 67,7 *6,7 <7,7 67,7 *<,7 "7,7

6:8*877 6*,7 ;,7 !*,= 6*,7 9,7 !!,9

698*877 6",7 *6,: <:,9 6",7 *",7 <",:

6=8*877 *7,: 6,7 ;*,7 *7,: ",: !!,9

*86877 **,; ",7 9<,: **,; ",: 97,6

"86877 *",: 6,7 ;:,6 *",: *,; ;9,7

:86877 *9,: 6,: ;:,9 *9,: ",; 9;,!

;86877 *6,! ",< 9",7 *6,! <,6 !!,9

*:86877 *:,< <,; !;,; *:,< :,; !6,"

*986877 **,6 6,; 9:,7 **,6 ",< !=,!

*=86877 !,6 *,6 ;7,! !,6 6,6 !<,:

6686877 9,< ",7 :=,: 9,< 6,6 97,"

6<86877 **,! :,! :*,9 **,! :,! :*,9

6=86877 *=,6 <,6 9;,* *=,6 :,< 9*,=

68"877 6",7 *7,< :<,; 6",7 *<,7 "=,*

<8"877 66,< !,6 96," 66,< ;,6 !",<

98"877 6;,< 6,< =*,: 6;,< <,; ;",*

=8"877 6:,7 <,7 ;<,7 6:,7 *7,6 :=,6

**8"877 6!,; ",; ;:,; 6!,; ;,! !9,=

!A+85B+ >FDI LDI FIDG >FDI ?DL ?@DG

H% ?DL GDG >EDC ?DL GDJ >LDL

K0+11D(01(A5825/20:, GCD@ ??DI @>D> GCD@ ?IDI @EDJ



9!

#$%&'()<+6,((CC(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

*<8"877 "<,! <,7 ;;,< "<,! =,7 9<,7

*!8"877 <!,; *6,< 9",: <!,; *<,7 97,*

*98"877 ";,< !,< ;"," ";,< 9,7 ;*,;

6*8"877 ::,7 *,! =9,* ::,7 :,; ;=,:

6:8"877 6;,7 *,! =<," 6;,7 <,7 ;:,9

6!8"877 6<,9 7,6 ==,6 6<,9 *,! =",:

6;8"877 *=,7 6,7 ;=,: *=,7 <,6 99,=

"78"877 "*,9 6,< =6,< "*,9 <,! ;:,:

*8<877 6=,< :,6 ;6," 6=,< ;,7 96,;

<8<877 66," ",! ;",= 66," !,7 9",*

=8<877 "",: *6,; !*,; "",: =,! 9*,"

**8<877 6<," **,< :",* 6<," *7,6 :;,7

*"8<877 66,7 *",6 <7,7 66,7 *6,! <6,9

!A+85B+ G>DL LDJ FJDJ G>DL FDE FLD>

H% >IDE EDC >CD> >IDE GD? >GD?

K0+11D(01(A5825/20:, GGDI C>DE @@DF GGDI ECD? >CD>



99

#$%&'()<+",((CC(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678<877 ":,: *7,; !=,9 ":,: *6,7 !!,6

668<877 <=,: !,7 ;9,= <=,: 9,7 ;:,=

6:8<877 ":,7 *"," !6,* ":,7 ;," 9!,<

6;8<877 :",: <,< =*,; :",: <,; =*,7

68:877 !",: 7,! ==,* !",: *,! =9,:

<8:877 :7,7 7,< ==,6 :7,7 *,< =9,6

!8:877 *;,: *,7 =<,! *;,: 6,7 ;=,6

=8:877 "*,7 *,7 =!,; "*,7 *,7 =!,;

**8:877 !;,7 *,6 =;,6 !;,7 6,< =!,:

*"8:877 6!,: *,: =<," 6!,: *,: =<,"

678:877 *:,: 6,< ;<,: *:,: ",7 ;7,9

668:877 *=,7 ",< ;6,* *=,7 ",; ;7,7

6<8:877 :",7 7,! =;,= :",7 *,! =9,7

!A+85B+ GJDJ GD? CJD@ GJDJ GDJ CCDE

H% >FDG ED> >>DC >FDL GDG JDJ

K0+11D(01(A5825/20:, EGDE >>GDJ >GD@ EGDJ CED? >>D@



9;

#$%&'()<+<,((CC(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

"*8:877 *<,7 7,; =<," *<,7 *,6 =*,<

68!877 *9,: 7,! =!,! *9,: 7,; =:,<

<8!877 6*,9 *,; =*,9 6*,9 6,< ;;,=

!8!877 *!,7 *,; ;;,; *!,7 6,; ;6,:

*78!877 *:,: *,6 =6," *:,: 6,; ;*,=

*68!877 *",: *,6 =*,* *",: 7,; =<,*

*!8!877 *:,7 7,9 =:,: *:,7 7,9 =:,:

*;8!877 *;,7 ",7 ;"," *;,7 6,; ;<,9

678!877 6;,7 *," =:," 6;,7 6,9 =7,:

668!877 *<,: 7,< =9,6 *<,: *,! ;=,7

6<8!877 6",: 7,9 =9,6 6",: *," =<,"

698!877 67,7 7,! =9,7 67,7 6,7 =7,7

6=8!877 67,7 6,7 =7,7 67,7 6,7 =7,7

!A+85B+ >CD@ >D@ JGD> >CD@ >DC CJDJ

H% EDG IDC ED> EDG IDC ED?

K0+11D(01(A5825/20:, @GD? ??DF EDE @GD? EEDE LD>



9=

#$%&'():+*,((DCC(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678*877 *6,7 ",7 9:,7 *6,7 9,: "9,:

668*877 *=,7 *7,7 <9,< *=,7 *7,7 <9,<

6:8*877 *=,7 ;,7 :9,= *=,7 !,7 !;,<

698*877 66,7 *6,7 <:,: 66,7 *6,7 <:,:

6=8*877 *7,7 *,: ;:,7 *7,7 "," !9,:

*86877 **,: ",7 9",= **,: ",: !=,!

"86877 *6,; 6,7 ;<," *6,; *,; ;!,"

:86877 *9,7 6,: ;:," *9,7 ",: 9=,<

;86877 *6,< ",6 9<," *6,< <,6 !!,*

*:86877 *:,< <,! 97,6 *:,< :,! !",!

*986877 **,7 6,; 9<,! **,7 ",6 97,=

*=86877 !,7 *,6 ;7,7 !,7 6,6 !","

6686877 9,< ",7 :=,: 9,< 6,7 9",7

6<86877 *7,6 :,! <:,* *7,6 :,! <:,*

6=86877 *9,< <,6 9:,= *9,< :,< !=,7

68"877 67,6 *7,< <;,: 67,6 *<,7 "7,9

<8"877 *!,! !,6 !6,9 *!,! ;,6 :7,!

98"877 6<,7 6,< =7,7 6<,7 <,; ;7,7

=8"877 67,; <,7 ;7,; 67,; *7,6 :*,7

**8"877 6*,6 ",; ;6,* 6*,6 ;,! :=,<

!A+85B+ >LDG EDF ?JDJ >LDG ?D> ?>D@

H% LD@ GD> >ED? LD@ GDL >EDJ

K0+11D(01(A5825/20:, GEDI ??DI @IDJ GEDI LFDE @EDG



;7

#$%&'():+6,((DCC(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

*<8"877 69,; <,7 ;:,! 69,; =,7 !9,!

*!8"877 ":,! 9,; 9;,* ":,! *",; !*,6

*98"877 ":,6 !,< ;*,; ":,6 9,7 ;7,*

6*8"877 <6," *,! =!,6 <6," :,; ;!,"

6:8"877 69," *,! =<,* 69," 6,! =7,:

6!8"877 6*," 7,6 ==,* 6*," *,! =6,:

6;8"877 *!,! 6,7 ;;,7 *!,! <,6 9<,9

"78"877 69,9 6,< =*," 69,9 <,! ;",<

*8<877 6",; :,6 9;,6 6",; 9,7 97,!

<8<877 66," ",! ;",= 66," !,! 97,<

=8<877 6<,: *7,< :9,! 6<,: !,9 96,9

**8<877 6<," **,< :",* 6<," *7,6 :;,7

*"8<877 6*,7 *7,! <=,: 6*,7 =,6 :!,6

!A+85B+ @?DJ LD@ FJDF @?DJ ?DC FED@

H% FD> GDC >?DE FD> GDG >>DJ

K0+11D(01(A5825/20:, @?DE FGD> @ID? @?DE ECDL >?DI



;*

#$%&'():+",((DCC(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678<877 "<,: *7," 97," "<,: **,: !!,9

668<877 <<,: <,: ;=,= <<,: !," ;!,7

6:8<877 6*,: =,7 :;,* 6*,: :,: 9<,<

6;8<877 6=,: <,6 ;:,; 6=,: <,6 ;:,;

68:877 6:,: 7,! =9,9 6:,: 7,! =9,9

<8:877 6=,7 7,< =;,! 6=,7 *,! =<,:

!8:877 *!,7 7,; =:,7 *!,7 *,; ;;,;

=8:877 *=,7 *,7 =<,9 *=,7 *,7 =<,9

**8:877 "*,7 7,; =9,< "*,7 6,6 =6,=

*"8:877 *9,7 7,; =:,! *9,7 7,; =:,!

678:877 =,: *,6 ;9,< =,: 6,< 9<,9

668:877 **,: ",6 96,6 **,: ",< 97,<

6<8:877 67,: 7,< =;,* 67,: *,7 =:,*

!A+85B+ @GDC @DJ CFDF @GDC GDG C?DI

H% JDC GDG >GDI JDC GD> >IDC

K0+11D(01(A5825/20:, E>D@ >>GDC >EDC E>D@ JGDJ >@D?



;6

#$%&'():+<,((DCC(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

"*8:877 *6,7 7,; ="," *6,7 *,6 =7,7

68!877 *:,7 7,! =!,7 *:,7 7,; =<,9

<8!877 *<,9 *,; ;9,9 *<,9 6,< ;",!

!8!877 *6,: *,! ;9,6 *6,: 6,< ;7,;

*78!877 *<,: 7,; =<,: *<,: *,! ;=,7

*68!877 *",7 7,; =",= *",7 7,< =!,=

*!8!877 *6,: 7," =9,< *6,: 7," =9,<

*;8!877 *9,7 6,: ;:," *9,7 *,; ;=,9

678!877 *<,: *,7 =",* *<,: 6,7 ;!,6

668!877 *6,: 7,6 =;,< *6,: *,7 =6,7

6<8!877 *9,7 7," =;,* *9,7 7,9 =!,*

698!877 *!,: 7,< =9,! *!,: *,! =7,"

6=8!877 *9,7 *,9 =7,6 *9,7 *,9 =7,6

!A+85B+ >EDL >DI JGDG >EDL >DE JIDL

H% >DJ IDF EDE >DJ IDF LDI

K0+11D(01(A5825/20:, >GD> FIDI EDF >GD> LIDI LDL



;"

#$%&'()!+*,((#+EBA(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678*877 <!,7 "=,: *<,* <!,7 "!,: 67,9

668*877 :6,7 <<,7 *:,< :6,7 <!,: *7,!

6:8*877 :=,: :*,: *",: :=,: <!,7 66,9

698*877 !9,7 <=,7 6!,= !9,7 :9,7 *<,=

6=8*877 <9,7 *!,7 !!,7 <9,7 *",: 9*,"

*86877 <9,7 6<,7 <;,= <9,7 "*,7 "<,7

"86877 ;:,: "*,7 !",9 ;:,: :<,: "!,"

:86877 ;*,7 <;,7 <7,9 ;*,7 *6,7 ;:,6

;86877 !!,7 :*,7 66,9 !!,7 ":,7 <9,7

*:86877 :",: "9,7 "7,; :",: 6",7 :9,7

*986877 !;,7 :",7 66,* !;,7 <!,7 "6,<

*=86877 :<,7 <6,7 66,6 :<,7 <<,7 *;,:

6686877 !6,7 <=,7 6*,7 !6,7 <=,7 6*,7

6<86877 ;",7 :!,7 "6,: ;",7 :!,7 "6,:

6=86877 !6,7 <6,7 "6," !6,7 <:,7 69,<

68"877 :!,: "!,7 "!," :!,: <6,7 6:,9

<8"877 "=,7 "7,7 6",* "=,7 "<,7 *6,;

98"877 :*,7 6=,: <6,6 :*,7 "=,7 6",:

=8"877 :6,7 <7,7 6",* :6,7 <",7 *9,"

**8"877 ;6,7 :=,: 69,< ;6,7 :9,7 "7,:

!A+85B+ ?IDF E>DE G>D@ ?IDF EIDL G@D>

H% >GD? >>DG >EDC >GD? >GDI >JDL

K0+11D(01(A5825/20:, @@DE @FDG EFDE @@DE G@D> ?IDF



;<

#$%&'()!+6,((#+EBA(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

*<8"877 9",! ";,; <9,< 9",! !*,! *!,<

*!8"877 ;9,< <6,9 :*,6 ;9,< !*,7 "7,6

*98"877 =7,= :",< <*," =7,= !*," "6,!

6*8"877 ==,; <9,7 :6,= ==,; :6,; <9,*

6:8"877 :<,9 *=,: !<," :<,9 69," :7,7

6!8"877 ;=,: "9,7 :;,9 ;=,: *:,! ;6,!

6;8"877 9=,< !9,: *:,7 9=,< <",! <:,7

*8<877 **;,7 9!,7 ":,! **;,7 :!,7 :6,:

<8<877 9",< <;," "<,6 9",< :<,* 6!,"

=8<877 ;*,6 :6,6 ":,9 ;*,6 <<,: <:,6

**8<877 9",: ";,9 <9,< 9",: <6,! <6,*

*"8<877 :!,: <:,= *;,; :!,: <=,: *6,:

!A+85B+ C>DL EFD@ E>DJ C>DL EFDL EID@

H% >FD? >ED? >EDJ >FD? >ED> >CDF

K0+11D(01(A5825/20:, @>D? GIDJ GLD? @>D? @JDF E?DL



;:

#$%&'()!+",((#+EBA(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678<877 =<,< !=,= 6:,= =<,< !!,< 6=,!

668<877 **!,6 !",< <:,: **!,6 97,< "=,<

6:8<877 ;"," <;,6 <6,6 ;"," <<,< <!,9

6;8<877 =7,= "9,6 :=,* =7,= <*," :<,!

68:877 =",: <7,9 :!,: =",: <;,; <9,;

<8:877 ;6,9 6;,6 !:,= ;6,9 "<," :;,:

!8:877 :6,: <6,; *;,: :6,: <!,9 **,*

=8:877 !<,7 <7,7 "9,: !<,7 <7,7 "9,:

**8:877 ;;,= ":,! !7,7 ;;,= "",! !6,6

*"8:877 !7,6 <!,6 6"," !7,6 "!,6 <7,7

*!8:877 =:,* "<,< !",; =:,* "6,< !!,7

*;8:877 **<,: <6,6 !",6 **<,: <6,6 !",6

678:877 <"," "",: 66,9 <"," 6=,: "*,;

668:877 "",= 6;,! *:,! "",= 6=,= **,;

6<8:877 "7,< *;,6 <7,7 "7,< *;,6 <7,7

!A+85B+ F?DG EID? E@DF F?DG E>DI E@D?

H% @FDG >GD> >CD> @FDG >GD? >FD>

K0+11D(01(A5825/20:, GLDC G@DG E@DE GLDC GGD@ EID>



;!

#$%&'()!+<,((#+EBA(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

"*8:877 "9," 69,: 6!," "9," 6:,: "*,!

68!877 <9,; 6:,= <:,; <9,; 69,= <*,9

<8!877 ":,= 6*,= ";,= ":,= *9,= :7,7

!8!877 ":,! 6:,9 69,; ":,! 6:,9 69,;

*78!877 "=,: 6:,9 ":,7 "=,: 6:,9 ":,7

*68!877 "=,6 6",: <7,7 "=,6 *9,9 ::,7

*!8!877 <<,; 6=,6 "<,; <<,; 6*,< :6,6

*;8!877 "",: 6*,9 ":," "",: **,; !<,9

678!877 <=,7 6",: :6,7 <=,7 6:,: <;,7

668!877 "!," *6,* !!,9 "!," 67,6 <<,<

6<8!877 <<,6 *;,* :=,* <<,6 *;,* :=,*

698!877 "6,* *6,* !6,: "6,* 67,* "9,:

6=8!877 "*,; **,= !6,: "*,; 9,= 9:,7

!A+85B+ GJDI @>DE ELD> GJDI @IDE EFDC

H% LDC ?D> >EDI LDC LDJ >GD?

K0+11D(01(A5825/20:, >EDJ @CDL G>DI >EDJ @CDJ @CDL



;9

#$%&'()9+*,(C+EBA(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678*877 "*,7 6!,7 *!,* "*,7 6!,7 *!,*

668*877 <=,: <6,7 *:,6 <=,: <",: *6,*

6:8*877 <*,7 6;,: "7,: <*,7 6",: <6,9

698*877 :",7 <*,7 66,! :",7 6:,7 :6,;

6=8*877 *!,7 **,7 "*," *!,7 :,7 !;,;

*86877 ":,7 6:,: 69,* ":,7 *;,7 <;,!

"86877 "=,7 69,7 "7,; "=,7 *!,7 :=,7

:86877 <!,7 "!,: 67,9 <!,7 *6,7 9",=

;86877 <",7 ":,7 *;,! <",7 "<,7 67,=

*:86877 "*,7 69,7 *6,= "*,7 6",7 6:,;

*986877 :9,7 "7,7 <9,< :9,7 69,7 :6,!

*=86877 ";,7 "*,7 *;,< ";,7 "7,7 6*,*

6686877 "7,7 6",7 6"," "7,7 6",7 6","

6=86877 <=,7 6",7 :",* <=,7 6",7 :",*

68"877 6;,7 *;,7 ":,9 6;,7 6<,7 *<,"

<8"877 "6,7 6!,7 *;,; "6,7 6;,7 *6,:

98"877 <",7 "",: 66,* <",7 ":,7 *;,!

=8"877 "*,7 *6,7 !*," "*,7 *6,7 !*,"

**8"877 6",7 *9,: 6",= 6",7 *9,: 6",=

!A+85B+ GFDF @FDI @FDJ GFDF @GDL G?DJ

H% >ID? CD? >GD@ >ID? JDI @IDJ

K0+11D(01(A5825/20:, @CD> G>DJ EFDG @CD> GCDG L?D?



;;

#$%&'()9+6,((C+EBA(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

*<8"877 "<,= "6,= :,9 "<,= "",7 :,!

*!8"877 "6,: "7,: !,6 "6,: "7,: !,"

*98"877 <",: "9,! *",! <",: ":,! *;,6

6*8"877 <",* "*," 69," <",* "*," 69,"

6:8"877 69," *:,! <6,= 69,< *:,! <6,=

6!8"877 :=,: ":,9 <7,7 :=,: <9,! 67,7

6;8"877 ::,! <=,! *7,9 ::,! :*,7 ;,6

*8<877 !!,7 <<,7 ""," !!,7 "<,7 <;,:

<8<877 ";,! "<,; *7,7 ";,! 69,7 "7,7

=8<877 "<,; "*,7 **,* "<,; "*,7 **,*

**8<877 <6,! "=,9 !,; <6,! ";,= ;,9

*"8<877 <=,: "7,! ";,* <=,: "6,= "",!

!A+85B+ EEDI GEDE @IDL EEDI GEDI @>DF

H% >>DF CDE >ED? >>DF JD> >EDF

K0+11D(01(A5825/20: @?D? @EDE F>D@ @?D? @?DC ?FDF



;=

#$%&'()9+",((C+EBA(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678<877 6<,: 67,9 *:," 6<,: *=,: 67,<

668<877 <6," "6,9 66,: <6," "*," 6!,7

6:8<877 <7,9 ""," *;,6 <7,9 "6,9 *=,!

6;8<877 "9,6 6;,= 66,6 "9,6 6<,; "","

"78<877 <*,6 "7,= 6:,7 <*,6 "9,7 *7,7

68:877 :7,; "!,! 6;,7 :7,; "!,! 6;,7

<8:877 <7," "7,6 6:,7 <7," "6," 67,7

!8:877 ":,7 "*,7 **,< ":,7 "*,* **,*

=8:877 <;,7 "<,7 6=,6 <;,7 "!,7 6:,7

**8:877 69,9 6*,9 6*,9 69,9 66,9 *;,7

*"8:877 <6,6 6;,* ""," <6,6 "6,* 6",;

*!8:877 "<,< "7,< **,; "<,< 6=,< *<,!

678:877 <*," "*,: 6",; <*," 6:,! ";,*

668:877 6=,= 6",= 67,7 6=,= 6<,* *=,<

6<8:877 "7,< 6<," 67,7 "7,< 66," 6!,<

!A+85B+ GFDF @JD@ @>DC GFDF @JD> @@DG

H% FDE EDF ?D> FDE LD? FDF

K0+11D(01(A5825/20:, >JD? >?D> @CDI >JD? >JD@ GEDL



=7

#$%&'()9+<,((C+EBA(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

"*8:877 "9," "*,< *:,; "9," 6:,: "*,!

68!877 "*,= *=,= "9,: "*,= 6",= 6:,7

<8!877 "*,= *9,= <",; "*,= *9,= <",;

!8!877 69,9 *9,; ":,9 69,9 6",9 *<,"

*78!877 69,9 6",9 *<," 69,9 6<," *6,"

*68!877 6:,: *",9 <!,6 6:,: *=,! 6",*

*!8!877 "",* 6=,6 **,; "",* 6*,< ":,"

*;8!877 69,! *9,9 ":,9 69,! **,; :9,6

678!877 69,: 6",: *<," 69,: 6",: *<,<

668!877 67,6 *6,* <7,7 67,6 *6,6 "=,9

6<8!877 6<,* *!,* ""," 6<,* *6,7 :7,7

698!877 6<,* *6,* :7,7 6<,* 67,* *!,9

6=8!877 *:,= 9,= :7,7 *:,= 9,= :7,7

!A+85B+ @FD@ >CDF GGDI @FD@ >CDC G>DC

H% LD? ?DC >ED> LD? LDJ >LDL

K0+11D(01(A58258/20:, @ID? G?DE E@DF @ID? G>DE ECDF



=*

#$%&'();+*,((#+)BA(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

668*877 6:,6 67,6 *=,; 6:,6 6*,* *!,"

6:8*877 *:,! !,7 !*,: *:,! ;,< <!,6

698*877 9,6 <,; ""," 9,6 :,* 6=,6

6=8*877 *=,6 *<,< 6:,7 *=,6 *!,6 *:,!

"86877 *<,< *7,; 6:,7 *<,< *7,6 6=,6

:86877 6<," *:,! ":,; 6<," *!,: "6,*

*986877 6",; *=,! *9,9 6",; *!,! "7,"

*=86877 ";," "",; **,; ";," "",: *6,<

6<86877 6!," 6*,7 67,6 6!," *9," "<,6

68"877 *:,; *6,; *=,* *:,; *",: *<,"

<8"877 *7,6 ;,: *!,9 *7,6 ;," *;,!

!A+85B+ @IDI >LD@ @?DI @IDI >LD@ @LDG

H% CDF CDG >GDC CDF FDC >ID?

K0+11D(01(A5825/20:, EGDL LED? LGD> EGDL L>DG E>DJ
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#$%&'();+6,((#+)BA(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

*!8"877 6!,: *;,! 6=,9 6!,: 6*,= *9,:

*98"877 67,; *",* "!,; 67,; *<,7 "6,:

6:8"877 *:,: :,7 !9,9 *:,: !,= ::,9

6!8"877 "7,7 9,: 9:,7 "7,7 <," ;:,;

6;8"877 6;,7 *!,= "=,9 6;,7 *!," <6,7

"78"877 <=,; ":," 6=,6 <=,; "!,7 69,!

<8<877 66,7 *:,7 "*,; 66,7 *!,= 6","

=8<877 *:,< !,= ::,< *:,< :,7 !9,<

**8<877 *;,! 9,7 !6,< *;,! ;,= :6,<

*"8<877 *",= =,! "7,! *",= 9,7 <=,<

!A+85B+ @EDI >GDL ELDC @EDI >GDF ELDE

H% >ID? JDI >FD? >ID? JDC @>D@

K0+11D(01(A5825/20:, EED@ ??DF GCDE EED@ F>DL E?DF



="

#$%&'();+",((#+)BA(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678<877 "9,: 6*," <",6 "9,: 66,< <7,6

668<877 <7,* =,* 99,6 <7,* *7,* 9<,;

6;8<877 <",! *6,; 97,! <",! *6,; 97,!

"78<877 <*,; 9,7 ;"," <*,; 9,7 ;",6

<8:877 <7,: <," ;=,< <7,: !,= ;",*

!8:877 ":,9 ",! =7,7 ":,9 ",= ;=,*

**8:877 6;,! ",< ;;,7 6;,! <,* ;:,!

*"8:877 *<,! 6,9 ;*," *<,! 6,< ;",<

*;8:877 <7,6 :,6 ;9,6 <7,6 :,7 ;9,:

678:877 *",= 9,9 <<," *",= ;,9 "9,7

668:877 !,! *,7 ;<,; !,! *,< 9;,6

!A+85B+ G>D@ FD> F?DG G>D@ FDF FGDJ

H% >GDG LDC >FD> >GDG LDJ >CDG

K0+11D(01(A5825/20:, E@D? C>DF @@DE E@D? F?D? @EDC



=<

#$%&'();+<,((#+)BA(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

"*8:877 =,< 6,! 96,! =,< ",7 !;,7

68!877 *6,7 <,9 !7,; *6,7 <,; !7,:

!8!877 9,< 6," !=," 9,< *,: 9=,*

*68!877 :,* *,7 ;7,! :,* *," 9:,*

*!8!877 *7,< *," ;9,< *7,< *,* ;=,:

*;8!877 *7,9 7,; =6," *7,9 7,; =",7

668!877 *<,! 6,= ;7," *<,! ",< 99,*

6<8!877 *7,! 7," =9,6 *7,! 7,6 =9,=

698!877 *7,6 7,; =6,9 *7,6 7,: =:,!

!A+85B+ >ID> >DJ C>DL >ID> >DC C>DF

H% @DF >DE >@D@ @DF >DL >GDI

K0+11D(01(A5825/20:, @?DF FGDF >LDI @?DF CGDG >LDJ



=:

#$%&'()=+*,((F>>/3G$(/0(1234(1**+!($35(1*6+!,

%;<;= *-:((*>>3? *-:((*>@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678*877 ",< 6,6 ""," ",< 6,7 <*,9

668*877 <,; 6,7 :;,; <,; *,9 !<,9

6:8*877 ",= *,9 :9,* ",= *,< !<,"

698*877 ",= 6,7 :7,7 ",= *,9 :9,*

6=8*877 6,; 7,; 97,7 6,; 7,! ;7,7

*86877 ",! *,< !*,: ",! *,* !=,6

"86877 :,7 <,: **,* :,7 ",! 69,;

:86877 ",< ",* ;," ",< ",* ;,"

;86877 <,; <,: :,= <,; <,6 **,;

*:86877 :," <,; *7,: :," <,6 6*,*

*986877 <,6 ",! *"," <,6 ",< 67,7

*=86877 :," :,7 :," :," ",= 6!,"

6686877 :,7 <,; :,! :,7 <,: **,*

6<86877 :,! :," :,7 :,! :,7 *7,7

6=86877 <,: ",< 6:,7 <,: ",< 6:,7

68"877 ",! ",* *:,< ",! ",< 9,9

<8"877 <,6 ",< 67,7 <,6 ",= !,9

98"877 ",* 7,; 96,9 ",* 6,7 "!,<

!A+85B+ EDG GD> @JDE EDG @DJ G@DF

H% IDC >DL @LDI IDC >DG @EDG

K0+11D(01(A5825/20:, >CD? ECDE CLDI >CD? EEDC FEDG
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#$%&'()=+6,((F>>/3G$(/0(1234(16*+"($35(166+",

%;<;= *-:((*@>3G *-:((*@@3G

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

*<8"877 6,6 7," ;9,: 6,6 7,! 9:,7

*!8"877 *,< 7,= ";,! *,< 7,; <7,7

*98"877 6,6 *," <6,= 6,6 *,6 <<,!

6*8"877 6,7 *,9 *<," 6,7 *,< 6;,!

6:8"877 *,* 7,9 "",= *,* 7,! :7,7

6!8"877 *,9 7,= <;,; *,9 *,* "","

6;8"877 6,7 *,* <6,= 6,7 *,< 6;,!

"78"877 6,6 *,< "9,: 6,6 7,; !6,:

*8<877 ",< 6,7 <*,9 ",< *,9 :7,7

<8<877 <,6 6,6 <!,9 <,6 6,7 :","

=8<877 <,: 6,: <",; <,: 6,; "9,:

**8<877 ",< *,9 :7,7 ",< 6,7 <*,9

*"8<877 <,6 6,; ""," <,6 6,: <7,7

!A+85B+ @DF >DL EGD@ @DF >DL ELDI

H% >D> IDF >?D@ >D> IDF >GDG

K0+11D(01(A5825/20:, EIDF E?DF GFDL EIDF E?DF @JD?
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#$%&'()=+",((F>>/3G$(/0(1234(16*+!($35(166+!,

%;<;= *-:((*@>3? *-:((*@@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

678<877 ",! 6,! 69,: ",! 6,< ":,6

668<877 ",= 6,= 6:,: ",= 6,! "6,9

6:8<877 <,: 6,* :",! <,: 6,* :",!

6;8<877 :,7 6,! <9,! :,7 ",6 "!,:

"78<877 ",= ",< *<," ",= 6,< "=,;

68:877 ",! 6,* <6,= ",! 6,< ":,6

<8:877 ",= 6,= 6:,: ",= 6,= 6:,:

!8:877 <,: ",7 "<,; <,: ",6 6;,!

=8:877 ",! 6,* <6,= ",! *,: :;,6

**8:877 ",! *,: :;,6 ",! *,6 !:,=

*"8:877 ",= *,* 97,= ",= *,6 !;,<

*!8:877 <,6 *,; :9,* <,6 6,* :7,:

*;8:877 :," 6,; <;,* :," 6,: :",<

678:877 <,6 6,* :7,: <,6 6,* :7,:

668:877 ",< *,7 9*,< ",< *,6 !",*

6<8:877 *,9 7,! !!,9 *,9 7," ;","

!A+85B+ GDJ @D@ E?D> GDJ @D> ECDC

H% IDC IDC >FD> IDC IDC >?DE

K0+11D(01(A5825/20:, @IDL G?DE GFD> @IDL GCD> GGD?



=;

#$%&'()=+<,((F>>/3G$(/0(1234(1"*+!($35(1"6+!,

%;<;= *-:((*G>3? *-:((*G@3?

( &:1.-+:/ #11.-+:/ M(* &:1.-+:/ #11.-+:/ M(*

"*8:877 7,; 7,7 *77,7 7,; 7,7 *77,7

68!877 6,7 7,7 *77,7 6,7 7,! 9*,<

<8!877 ",< 7,7 *77,7 ",< 7,! ;","

!8!877 <,; *,< 97,! <,; *,9 !<,9

*78!877 :,! 6,: ::,7 :,! *,< 9:,7

*68!877 :," 7,; ;<,6 :," *,* 9=,7

*!8!877 <,6 *,< !!,9 <,6 7,; ;7,7

*;8!877 <,: 7,7 *77,7 <,: 7,; ;*,"

678!877 ",! 7,7 *77,7 ",! 7,; 9!,=

668!877 ",! 7,7 *77,7 ",! 7,! ;<,!

6<8!877 <,6 7," ="," <,6 *,9 !7,7

698!877 ",= 7," =6,= ",= *,* 9*,<

6=8!877 <,; 7," =<,* <,; *,< 97,!

!A+85B+ GDJ IDL CJDI GDJ >DI F?DC

H% >DG IDC >LDG >DG IDL >IDI

K0+11D(01(A5825/20:, GGDG >?IDI >FD@ GGDG LIDI >GDI
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#$%&'()*7+*,((H/?/4G@I(/0(J3G@G$&,

*)N(&(O@3E49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7,7 <7,7 <7,7 ;,: !7,7 *69,: <9,*

6 "*,: "*,: "*,: ;,: !7,7 *69,: <9,*

" 6",7 6",7 6",7 ;," !7,7 *6<,: <;,6

< *<,9 *<,9 *<,9 ;,9 !7,7 *"7,: <!,7

: !,7 !,7 !,7 !,7 <6,< =7,7 <9,*

<9,*

*)N(&&(OL3F49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7,7 <7,6 <7,* ;,! !7,7 *6=,7 <!,:

6 "*,< "*,! "*,: ;,6 !7,7 *6",7 <;,;

" 6",6 6",< 6"," ;," !7,7 *6<,: <;,6

< *<,= *:,* *:,7 ;,: !7,7 *69,: <9,*

: !,< !,! !,: !,: <!,< =9,: <9,!

<9,!
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#$%&'()*7+6,((H/?/4G@I(G3(K35(/0(123(J,

*)N(&(O@3E49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7,7 <7,7 <7,7 ;,; !7,7 *"6,7 <:,:

6 "*,6 "*,6 "*,6 =,7 !7,7 *":,7 <<,<

" 66,6 66,6 66,6 ;,= !7,7 *"",: <<,=

< *"," *"," *"," !,7 <7,7 =7,7 <<,<

: 9," 9," 9," 9," <9,= *7=,: <",9

<<,!

*)N(&&(OL3F49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7,6 <7,7 <7,* ;,= !7,7 *"",: <<,=

6 "*," "*,* "*,6 ;,9 !7,7 *"7,: <!,7

" 66,! 66,< 66,: =,7 !7,7 *":,7 <<,<

< *",! *",< *",: :,9 <7,7 ;<,; <9,6

: 9,= 9,; 9,= 9,= :",< **9,; <:,<

<:,!



*7*

#$%&'()*7+",((H/?/4G@I(G3(K35(/0(123(JJ,

*)N(&(O@3E49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7," <7,7 <7,6 =,7 !7,7 *":,7 <<,<

6 "*," "*,7 "*,6 =,: !7,7 *<6,: <6,*

" 6*,; 6*,: 6*,9 =,! !7,7 *<<,7 <*,9

< *6,6 **,= *6,* <,= "7,7 9",: <7,;

: 9," 9,7 9,6 9,6 <!,: *79," <",<

<6,:

*)N(&&(OL3F49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7,* <7,7 <7,* =," !7,7 *"=,: <",7

6 "7,; "7,9 "7,; ;,; !7,7 *"6,7 <:,:

" 66,7 6*,= 66,7 =,6 !7,7 *";,7 <",:

< *6,; *6,9 *6,; <,9 "7,7 97,: <6,!

: ;,* ;,7 ;,* ;,* :7,; *67,; <6,*

<","
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#$%&'()*7+<,((H/?/4G@I(G3(K35(/0(123(JJJ,

*)N(&(O@3E49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7,6 <7,7 <7,* =,: !7,7 *<6,: <6,*

6 "7,9 "7,: "7,! =," !7,7 *"=,: <",7

" 6*,< 6*,6 6*," =,! !7,7 *<<,7 <*,9

< **,; **,! **,9 !,: <7,7 =9,: <*,7

: :," :,* :,6 :,6 "6,: 9;,7 <*,9

<*,=

*)N(&&(OL3F49P

$QD R5/+8(.+A+. S(O49P T0.(01(R5/+8 T0.(01(R5/+8(U(804V, "080,2/W

( > @ !A+85B+ ( OT>P OT@P OMP

* <7," <7,7 <7,6 = !7,7 *":,7 <<,<

6 "*," "*,7 "*,6 =,: !7,7 *<6,: <6,*

" 6*,; 6*,: 6*,9 =," !7,7 *"=,: <",7

< *6,: *6,6 *6,< !,: <7,7 =9,: <*,7

: !,7 :,9 :,= :,;: "9,9 ;9,; <",7

<6,9



!""#$%&'(()

!*+,-./.(01(2+3/+*45(6!$78!9(35.:,;.







!"#$%&'()*+&&,--%./&0-&12!&03&450.%66&4%5-057"3.%&829:&;<

=>$/?4$%&'074"5?6036&8!>@%A&1BC<
C%4%3D%3/ =%"3&C?--%5%3.% B/D+&,5505 B?E+
F"5?"#$% 8;<&12! 8G<&12! 8;)G< H0I%5&90>3D J44%5&90>3D
BB K&L M&L )(N+NOK* P+Q(NQ R+RRR )QM+RMK )N+K(S

(Q&L )QQ+SSOO P+Q(NQ R+RRR )**+R(O )(Q+O*K
M&L K&L (N+NOK* P+Q(NQ R+RRR N+K(S QM+RMK

(Q&L )*+M(MQ P+KPP( R+KSN )(O+(M* S+*OP
(Q&L K&L QQ+SSOO P+Q(NQ R+RRR (Q+O*K **+R(O

M&L *+M(MQ P+KPP( R+KSN )S+*OP (O+(M*
FBB K&L M&L )(S+NKMP P+*RMN R+RRR )QN+**( )S+PRN

(Q&L )Q*+*MSN P+*RMN R+RRR )**+NKR )(Q+M*K
M&L K&L (S+NKMP P+*RMN R+RRR S+PRN QN+**(

(Q&L )O+OQNO P+SPPM R+PNR )(S+RPS O+MMR
(Q&L K&L Q*+*MSN P+*RMN R+RRR (Q+M*K **+NKR

M&L O+OQNO P+SPPM R+PNR )O+MMR (S+RPS
!)'TC K&L M&L )((+PRSS O+*K** R+RMK )QP+PRK (+OM(

(Q&L )(*+NN*M O+OMP( R+RPP )QS+PPQ )R+*QK
M&L K&L ((+PRSS O+*K** R+RMK )(+OM( QP+PRK

(Q&L )Q+PSK* O+MORR R+MRM )(K+NMS ((+MPP
(Q&L K&L (*+NN*M O+OMP( R+RPP R+*QK QS+PPQ

M&L Q+PSK* O+MORR R+MRM )((+MPP (K+NMS
B)'TC K&L M&L K+RPK* P+ROSQ R+*RO )*+SMP (O+NNS

(Q&L )O+RKSO P+QQNR R+PKR )(O+*Q* O+(NN
M&L K&L )K+RPK* P+ROSQ R+*RO )(O+NNS *+SMP

(Q&L )((+((*N P+PO(( R+RPQ )Q(+M(R )R+*(N
(Q&L K&L O+RKSO P+QQNR R+PKR )O+(NN (O+*Q*

M&L ((+((*N P+PO(( R+RPQ R+*(N Q(+M(R
!)9TC K&L M&L )OR+*(QS K+QP(P R+RRR )KO+SOK )*P+NKM

(Q&L )OO+PNQP K+OSMR R+RRR )S(+SK( )*M+QRP
M&L K&L OR+*(QS K+QP(P R+RRR *P+NKM KO+SOK

(Q&L )O+(KMS K+OSMR R+S(O )Q(+PPM ((+(RM
(Q&L K&L OO+PNQP K+OSMR R+RRR *M+QRP S(+SK(

M&L O+(KMS K+OSMR R+S(O )((+(RM Q(+PPM
U7703?" K&L M&L )(K+SRNN K+M(PO R+RO( )**+PNR R+RKQ

(Q&L )OM+OMSO S+*QPS R+RRR )SS+*KP )P(+N*Q
M&L K&L (K+SRNN K+M(PO R+RO( )R+RKQ **+PNR

(Q&L )PQ+NNNS S+O(PQ R+RRR )K(+((P )QP+KK*
(Q&L K&L OM+OMSO S+*QPS R+RRR P(+N*Q SS+*KP

M&L PQ+NNNS S+O(PQ R+RRR QP+KK* K(+((P
!L%&7%"3&D?--%5%3.%&?6&6?E3?-?."3/&"/&/L%&+RO&$%V%$+

MOW&'03-?D%3.%&;3/%5V"$
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!"#$%&

=%6.5>4/>?%6
@ A%"3 B/C+&=%?>"/>03 B/C+&,5505 A>3>7D7 A"E>7D7

F0G%5&90D3C H44%5&90D3C
BB I&J (K I(+L*MK *N+ON(O L+ONNL NN+KPNK IQ+NOQK LK+KK PM+KO

Q&J *L PP+LNLP Q+QLNQ (+MNNM P(+LOQI QO+LNP* II+(K QM+OP
*(&J *L PQ+PMKK O+NNLI *+(I(Q PM+**PL Q(+I(*M P*+QO QN+NL
!0/"$ OI MM+OI(K *M+MK(* (+I*KK M(+(KN* P(+M*PP LK+KK QM+OP

RBB I&J (K I*+(**K *O+PQO* L+LLKO NO+(OKL IP+*P*M LK+IQ PI+(M
Q&J *L PN+QLQ( *K+MIMI (+QPIO MQ+OL(O Q(+OOIK II+IM QM+IN
*(&J *L QK+N(OI N+K*OO *+LQKM PM+OQOO QL+NNOP PK+PK QM+LI
!0/"$ OI MI+OPLM *M+P(N( (+I(P( M*+*QKL P*+MMM* LK+IQ QM+IN

!)'S= I&J (K L(+KIKK *Q+N*K* O+LI(I ((+Q(QK O*+*Q*K *K+NP PN+*Q
Q&J *N O(+IMIK *M+KN*M O+OK(M LL+(LL* N(+**PQ **+** IN+QI
*(&J *L OM+PO*N *L+NMI* L+MINL LQ+ILMI NI+KONN (M+MP MN+KK
!0/"$ OP LQ+IN*M *P+(IL* (+ILI* LO+LOPI OO+QNOM *K+NP PN+*Q

B)'S= I&J *Q LI+Q*LM (K+QKIK O+MQI( (I+PLML OI+QQK* *(+*( ML+Q*
Q&J *N ((+(NPK M+IIMO *+QMQM *P+K**Q (I+NKO* *K+KK LP+*K
*(&J *L L*+MPPN *N+ONK( O+(PN* ((+ON(K O*+*(OQ *(+(P NM+*P
!0/"$ OM LK+P*PM *M+KOQP (+OPMK (N+P*(M LN+P(OM *K+KK ML+Q*

!)9S= I&J ** (N+LKKK *K+NQKM L+*QL( *P+*PNK L(+O*NK *(+O( OI+*N
Q&J ** ML+PMKQ *P+(QPQ N+N*ML I*+NMMN PI+*IOL LI+QM PQ+*(
*(&J Q P*+MOLL *(+QQNI O+LL*Q M*+MNO* Q*+ML(I IK+NO QM+Q*
!0/"$ L* NP+Q(*I (Q+KQPO N+((I( OP+(OP( IQ+NQNK *(+O( QM+Q*

T7703>" I&J *P L(+M(PL (O+(P(* N+M(LL (K+INL* OO+PKLN I+IM PK+KK
Q&J *I OP+MINK *I+LPMM O+KQIQ OK+KL(I NM+OQMO (N+N* PL+LL
*(&J *L MI+P*KK *K+KKI* (+MMN( MK+MILO P(+PNII IK+KK *KK+KK
!0/"$ OM NK+LPKO (N+NL** L+M(O* O(+PPO( NM+PMIM I+IM *KK+KK

QNU&'03->C%3.%&;3/%5?"$&-05&A%"3



!"#$%&'()(+&&,--%./&0-&12!&03&450.%66&4%5-057"3.%&829:&;;<

!"#$%&

T@SRT
BD7&0-&BVD"5%6 C- A%"3&BVD"5% : B>W+

BB 9%/G%%3&X50D46 P*L*+*K* ( OKIN+NNK (Q+(P( K+KKK

Y>/J>3&X50D46 NQMK+(MK OL *LP+POL

!0/"$ *O*K*+LM* ON

RBB 9%/G%%3&X50D46 PLQK+L*O ( O*QN+*NM LK+NLO K+KKK

Y>/J>3&X50D46 NQKM+PPN OL *LM+LQL

!0/"$ *O(QP+*QQ ON

!)'S= 9%/G%%3&X50D46 (*I*+P(Q ( *KPK+Q*O L+NQQ K+KLN

Y>/J>3&X50D46 *LN*O+INO ON LKK+L(I

!0/"$ *NIMI+OPL OM

B)'S= 9%/G%%3&X50D46 *P*M+LLM ( QKP+IIQ L+OIK K+KOK

Y>/J>3&X50D46 **NNO+INI OO (I(+IKI

!0/"$ *LLM*+QQL OI

!)9S= 9%/G%%3&X50D46 *QNPK+L*I ( QMQK+*NP OM+KQ* K+KKK

Y>/J>3&X50D46 NP(*+((K (P (KM+QK*

!0/"$ (NOK*+NLI LK

T7703>" 9%/G%%3&X50D46 *OML*+(MQ ( MLIN+IOK (*+(OM K+KKK

Y>/J>3&X50D46 *N(NL+LLM OO LOI+IIM

!0/"$ (QQPO+I*I OI



!"#$%&'()L+&&,--%./&0-&12!&03&450.%66&4%5-057"3.%&829:&;;<

AD$/>4$%&'074"5>6036&8!DZ%[&1B=<
=%4%3C%3/& A%"3&=>--%5%3.%& B/C+&,5505 B>W+
R"5>"#$% 8;<&12! 8\<&12! 8;)\< F0G%5&90D3C H44%5&90D3C
BB I&J Q&J )(I+KLIP O+*QMQ K+KKK )LI+((M )*N+POM

*(&J )(M+NNLK O+*QMQ K+KKK )LM+MOL )*M+LIL
Q&J I&J (I+KLIP O+*QMQ K+KKK *N+POM LI+((M

*(&J )*+N*I( O+I(*M K+QO( )*(+MLN Q+MKL
*(&J I&J (M+NNLK O+*QMQ K+KKK *M+LIL LM+MOL

Q&J *+N*I( O+I(*M K+QO( )Q+MKL *(+MLN
RBB I&J Q&J )(O+M(P( O+*MNQ K+KKK )LO+PIN )*O+NQ*

*(&J )(Q+L*LI O+*MNQ K+KKK )LQ+ONK )*Q+*MM
Q&J I&J (O+M(P( O+*MNQ K+KKK *O+NQ* LO+PIN

*(&J )O+NPNO O+NQMN K+NPL )*N+MOI I+NMN
*(&J I&J (Q+L*LI O+*MNQ K+KKK *Q+*MM LQ+ONK

Q&J O+NPNO O+NQMN K+NPL )I+NMN *N+MOI
!)'S= I&J Q&J )*K+I*IK N+Q*QL K+*PL )(O+QI( L+MLK

*(&J )*N+MP*N I+*MOK K+KLM )LK+MON )K+P*P
Q&J I&J *K+I*IK N+Q*QL K+*PL )L+MLK (O+QI(

*(&J )N+*INN I+NIIQ K+M*L )(*+KP* *K+MNK
*(&J I&J *N+MP*N I+*MOK K+KLM K+P*P LK+MON

Q&J N+*INN I+NIIQ K+M*L )*K+MNK (*+KP*
B)'S= I&J Q&J *O+INNM N+NQM( K+KL( *+KPK (P+(L(

*(&J N+*(N( N+PL(P K+INI )Q+K(( *Q+(ML
Q&J I&J )*O+INNM N+NQM( K+KL( )(P+(L( )*+KPK

*(&J )Q+NLKN I+*OKI K+(MM )(O+O(N N+LIO
*(&J I&J )N+*(N( N+PL(P K+INI )*Q+(ML Q+K((

Q&J Q+NLKN I+*OKI K+(MM )N+LIO (O+O(N
!)9S= I&J Q&J )OP+NMKQ I+*OP( K+KKK )IL+MPO )LL+LNP

*(&J )NI+OOLL I+OPKP K+KKK )M(+OMQ )OK+OKP
Q&J I&J OP+NMKQ I+*OP( K+KKK LL+LNP IL+MPO

*(&J )M+PM(O I+OPKP K+ONN )(L+QKP P+*IL
*(&J I&J NI+OOLL I+OPKP K+KKK OK+OKP M(+OMQ

Q&J M+PM(O I+OPKP K+ONN )P+*IL (L+QKP
T7703>" I&J Q&J )*I+KLIM I+LQML K+KO* )L*+NNL )K+N(K

*(&J )OO+KP*M I+MMIQ K+KKK )IK+N*Q )(M+ION
Q&J I&J *I+KLIM I+LQML K+KO* K+N(K L*+NNL

*(&J )(P+KONK I+QN(( K+KK* )OO+QKP )**+*PL
*(&J I&J OO+KP*M I+MMIQ K+KKK (M+ION IK+N*Q

Q&J (P+KONK I+QN(( K+KK* **+*PL OO+QKP
!J%&7%"3&C>--%5%3.%&>6&6>W3>->."3/&"/&/J%&+KN&$%?%$+

QNU&'03->C%3.%&;3/%5?"$
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!"!#$%

@10A7&B/"/43/4.3

;%"./01 C D%"6 B/E+&F%G4"/406 B/E+&,1101&D%"6

BB ;HI&J KL ML+(*NO *N+MMN( (+(L(=

;HI&JJ KL =K+(*ML *O+NOKN (+NOO(

PBB ;HI&J KL =Q+RM=L *N+OQ(= (+K=(K

;HI&JJ KL =*+K**L *N+RQN* (+((LN

!)'SF ;HI&J KL (*+KN(L *N+R(Q* (+(*R*

;HI&JJ KL (K+L=LL *Q+O*L* N+(=K=

B)'SF ;HI&J *Q KM+RM=( *(+K(K( (+L(OM

;HI&JJ *Q (=+Q*(M KL+QL=L N+MQ=K

!)HSF ;HI&J ** KO+QRLQ *(+M=ON N+*OLN

;HI&JJ ** KO+(LLL *L+OQLM (+*Q(K

T88064" ;HI&J *R KQ+(RO= KO+LL=( O+RQNL

;HI&JJ *R (K+MKR( KN+KRK* O+MK((



!"#$%&'()K+&&,--%./&0-&10.2)345%&06&710.%33&7%1-018"6.%&9:;!&<&=&>?

!"!#$%

J6E%7%6E%6/&B"87$%3&!%3/

I B4U+ / E- B4U+&9K)/"4$%E? D%"6&F4--%1%6.% B/E+&,1101&F4--%1%6.% V0W%1 X77%1

BB ,YA"$&G"14"6.%3&"33A8%E L+LO= L+R*N *+=M( (R L+*L( M+QQMO N+MRLO )*+=RL* *M+=MO*

,YA"$&G"14"6.%3&60/&"33A8%E *+=M( (M+QKN L+*L( M+QQMO N+MRLO )*+=RLM *M+=MOM

PBB ,YA"$&G"14"6.%3&"33A8%E L+LLL L+QQ= *+ROR (R L+LM* R+==OL N+==KM )L+MMN* *R+*LN*

,YA"$&G"14"6.%3&60/&"33A8%E *+ROR (M+QRN L+LM* R+==OL N+==KM )L+MMNK *R+*LNK

!)'SF ,YA"$&G"14"6.%3&"33A8%E L+O(( L+NML )L+*NQ (R L+RRK )L+R*ML O+NR** )**+Q*KQ *L+KMRQ

,YA"$&G"14"6.%3&60/&"33A8%E )L+*NQ (O+NM* L+RRK )L+R*ML O+NR** )**+Q(RQ *L+(LNQ

B)'SF ,YA"$&G"14"6.%3&"33A8%E *K+KNQ L+LL* )*+OQK (= L+*KL )Q+L(MN O+=M=K )KL+ONQ* K+NMNN

,YA"$&G"14"6.%3&60/&"33A8%E )*+OQK (L+NKR L+*KK )Q+L(MN O+=M=K )KL+=KKR K+ONR*

!)HSF ,YA"$&G"14"6.%3&"33A8%E L+L(Q L+RN= L+*(L KL L+RQR L+=RLQ O+K(=M )*L+KNK= **+=LNN

,YA"$&G"14"6.%3&60/&"33A8%E L+*(L *R+M=M L+RQR L+=RLQ O+K(=M )*L+KRRR **+=OL=

T88064" ,YA"$&G"14"6.%3&"33A8%E L+*OR L+=QN )L+NLM (N L+=RM )(+(NKR R+K*O= )KL+L(RQ *(+(O(N

,YA"$&G"14"6.%3&60/&"33A8%E )L+NLM ((+QM* L+=RM )(+(NKR R+K*O= )KL+L(QO *(+(O(Q

QOZ&'06-4E%6.%&J6/%1G"$&

0-&/>%&F4--%1%6.%

/)/%3/&-01&,YA"$4/[&0-&D%"63

V%G%6%\3&!%3/&-01&

,YA"$4/[&0-&P"14"6.%3
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@10A7&B/"/43/4.3

;%"./01 C D%"6 B/E+&F%G4"/406 B/E+&,1101&D%"6

BB ;HI&J *K L=+*MNL **+LOKK K+OM=O

;HI&JJ *K LL+KPKL =+=KP= O+MPPM

QBB ;HI&J *K LM+M(P( *O+=(MR K+P=*N

;HI&JJ *K LP+=K=O *N+MRMR O+=LR(

!)'SF ;HI&J *P (O+RPNM *L+NMRK (+RRMK

;HI&JJ *P (O+RMRN *M+NP*M (+(NOM

B)'SF ;HI&J *P O*+LKNN R+*N*( *+PMP(

;HI&JJ *P OO+OPLN M+RRM( *+=M=M

!)HSF ;HI&J ** MR+O=KR *M+N=*R P+*PKK

;HI&JJ ** MK+LMN= *L+O=L= P+P*MK

T88064" ;HI&J *R (R+N=(( *M+*NNM (+OMPO

;HI&JJ *R (L+MRPN *R+KLMM (+N=R=



!"#$%&'()O+&&,--%./&0-&10.2)345%&06&710.%33&7%1-018"6.%&9:;!&<&=&>?

!"!#$%

J6E%7%6E%6/&B"87$%3&!%3/

I B4U+ / E- B4U+&9O)/"4$%E? D%"6&F4--%1%6.% B/E+&,1101&F4--%1%6.% V0W%1 X77%1

BB ,YA"$&G"14"6.%3&"33A8%E N+*LL N+RRL N+*=* O( N+LPN N+L*R= (+OLK( )L+NOKP =+RPM(

,YA"$&G"14"6.%3&60/&"33A8%E N+*=* OK+KN= N+LPN N+L*R= (+OLK( )L+NKM( =+RM*K

QBB ,YA"$&G"14"6.%3&"33A8%E N+*LK N+RMO N+KLM O( N+MNO *+LNRO (+RMNP )M+LKK( **+((PM

,YA"$&G"14"6.%3&60/&"33A8%E N+KLM OK+OOL N+MNO *+LNRO (+RMNP )M+LPN( **+(ROM

!)'SF ,YA"$&G"14"6.%3&"33A8%E N+KP( N+PPM )N+NN( OL N+==M )N+NOPK R+(*RO )*K+*RLK *K+**MM

,YA"$&G"14"6.%3&60/&"33A8%E )N+NN( OM+=NP N+==M )N+NOPK R+(*RO )*K+*MNK *K+**=M

B)'SF ,YA"$&G"14"6.%3&"33A8%E N+LKP N+KR= )N+*R= OL N+LRM )N+(OLN O+PKNN )P+R*NP (+MP(P

,YA"$&G"14"6.%3&60/&"33A8%E )N+*R= OR+RPR N+LRM )N+(OLN O+PKNN )P+ROOK (+MRRK

!)HSF ,YA"$&G"14"6.%3&"33A8%E N+N*( N+=N= N+KO* ON N+MPO O+(OOM M+P(=M )*K+KOPR *L+*M**

,YA"$&G"14"6.%3&60/&"33A8%E N+KO* *=+=NL N+MPO O+(OOM M+P(=M )*K+KKNK *L+*MPL

T88064" ,YA"$&G"14"6.%3&"33A8%E N+NNK N+=P= )N+(P* KN N+RPP )O+RMNR P+=O*K )*(+MRKP =+(OOK

,YA"$&G"14"6.%3&60/&"33A8%E )N+(P* O=+=(R N+RPP )O+RMNR P+=O*K )*(+MR(P =+(OKO

=PZ&'06-4E%6.%&J6/%1G"$&

0-&/>%&F4--%1%6.%

/)/%3/&-01&,YA"$4/[&0-&D%"63

V%G%6%\3&!%3/&-01&

,YA"$4/[&0-&Q"14"6.%3
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@10A7&B/"/43/4.3

;%"./01 C D%"6 B/E+&F%G4"/406 B/E+&,1101&D%"6

BB ;HI&J *K LK+MLMM N+**OP *+*N*P

;HI&JJ *K PL+PQMM N+((KO *+=O=L

RBB ;HI&J *K LK+=QKP N+N=*Q *+==ON

;HI&JJ *K LM+(=NO (+M*NN *+KLMQ

!)'SF ;HI&J *K N(+*=OL *K+L(N= K+PQM=

;HI&JJ *K NQ+PN*( *K+(QO* K+QO(K

B)'SF ;HI&J *K K=+LNKP *N+*KQ* K+L=ML

;HI&JJ *K K*+QPP( *(+N(M= N+=P(*

!)HSF ;HI&J L P*+NOKK *=+*OMK N+M(KN

;HI&JJ L P*+QNKK *=+LL(O N+KK*L

T88064" ;HI&J *K PP+LPK* *(+=P*Q N+=KPN

;HI&JJ *K QO+P*MM *M+MMO* =+QQ(=
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!"!#$%

J6E%7%6E%6/&B"87$%3&!%3/

I B4U+ / E- B4U+&9=)/"4$%E? D%"6&F4--%1%6.% B/E+&,1101&F4--%1%6.% V0W%1 X77%1

BB ,YA"$&G"14"6.%3&"33A8%E M+M*L M+PL= *+PL* =N M+MQ* K+==MM *+QM=O )M+=LKL O+QKKL

,YA"$&G"14"6.%3&60/&"33A8%E *+PL* =K+QO M+MQ* K+==MM *+QM=O )M+=L(P O+QK(P

RBB ,YA"$&G"14"6.%3&"33A8%E M+MNN M+PK( *+NPK =N M+*(* =+QNL= *+P(N= )*+MQQQ O+(QO*

,YA"$&G"14"6.%3&60/&"33A8%E *+NPK =K+OK M+*(* =+QNL= *+P(N= )*+MPML O+(QLK

!)'SF ,YA"$&G"14"6.%3&"33A8%E M+=K= M+OKN )M+(MK =N M+O=M )=+Q*NO (+KLLO )*K+P(PL P+N=LQ

,YA"$&G"14"6.%3&60/&"33A8%E )M+(MK =K+LP= M+O=M )=+Q*NO (+KLLO )*K+P(LN P+NKM=

B)'SF ,YA"$&G"14"6.%3&"33A8%E M+=O( M+O*= M+*LL =N M+PNN *+*((N (+PMPK )*M+PK=K *K+*NK*

,YA"$&G"14"6.%3&60/&"33A8%E M+*LL =K+P*K M+PNN *+*((N (+PMPK )*M+PKQK *K+*NPM

!)HSF ,YA"$&G"14"6.%3&"33A8%E M+*(O M+OLP )M+MNQ *O M+LOK )M+=PMM (+LK=O )*=+P(O( *=+=LO(

,YA"$&G"14"6.%3&60/&"33A8%E )M+MNQ *(+LK M+LOK )M+=PMM (+LK=O )*=+PO*M *=+KM*M

T88064" ,YA"$&G"14"6.%3&"33A8%E =+QQ* M+*ML =+NMK =N M+M=N *=+*QK* (+MOO* *+Q*Q* ==+O=LM

,YA"$&G"14"6.%3&60/&"33A8%E =+NMK =M+OL= M+M=O *=+*QK* (+MOO* *+O=QL ==+Q*P=

L(Z&'06-4E%6.%&J6/%1G"$&

0-&/>%&F4--%1%6.%

/)/%3/&-01&,YA"$4/[&0-&D%"63

V%G%6%\3&!%3/&-01&

,YA"$4/[&0-&R"14"6.%3
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=%1"1/203 > ?%"3 @/A+&B%C2"/203 @/A+&,1101&?%"3

@@ D&"21&A2--E5%15 *D FG+GH(G *I+HJIG K+HHKG

(&"21&A2--E5%15 *D IG+*FHI **+ILDD D+LFGL

M@@ D&"21&A2--E5%15 *D FG+FLD* *(+JHGH J+KK*H

(&"21&A2--E5%15 *D IF+FJKJ *L+GJF( D+KG*H

!)'NB D&"21&A2--E5%15 *L J*+I(JL *J+G*F* J+DH(L

(&"21&A2--E5%15 *K JL+(KHF *I+HF(D J+((FD

@)'NB D&"21&A2--E5%15 *L LH+JFDD *J+(D(* J+LLK*

(&"21&A2--E5%15 *K L*+IDHH (+*H*J *+KFKJ

!)9NB D&"21&A2--E5%15 *H JK+IDDH *F+KI*D K+KKGF

(&"21&A2--E5%15 ** F(+LGD( *F+HG*( K+*KDD

=66032" D&"21&A2--E5%15 *D JD+L*HI *(+*JK( J+JFIH

(&"21&A2--E5%15 *( J(+HGJJ *F+*HHF J+LFKL

O10E4&@/"/25/2.5
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!"!#$%

;3A%4%3A%3/&@"64$%5&!%5/

: @2P+ / A- @2P+&7L)/"2$%A< ?%"3&B2--%1%3.% @/A+&,1101&B2--%1%3.% Q0R%1 S44%1

@@ ,TE"$&C"12"3.%5&"55E6%A *+GLJ H+*FI )*+KJI LJ H+*DK )G+L(J K+GIJD )L*+(*JI D+HIFL

,TE"$&C"12"3.%5&30/&"55E6%A )*+KJI LH+(GF H+*DF )G+L(J K+GIJD )L*+FLHH D+*GLD

M@@ ,TE"$&C"12"3.%5&"55E6%A H+KII H+JK* )*+DIJ LJ H+*FG )I+HLL K+FGFL )*G+GIF* D+GJLK
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