
!"#$%&'"()"#*+,&-*.%/0,$-/*1 23%4'/-+ 35/*/"%6!7"'8"#9:"8"9;;8"'( ")- ),;*8#&%$!<)):%&&"!'()*

N)3+#-4'%./#$1 *,0)#$2,*$#%,*)4*"+,.%#"$-./)+,0#$1

2"**)+,.#$1 3)'%/)*#(4'.%-

^&%4 H#/+#&

%9#

! L,/)+#G/%

%

! I/# h/%4Z/%4

"

2

%

)A+""'"([#*"G&*/"%9)"#*+,&-*.%/0,$-/*19:&%?/%4 #%&&($9D+/%&6

2

#

)A+""'"([#*"G&*/"% 3%4/%,,$/%49h/%45&" .%/0,$-/*1 "(@,A+%"'"419h/%45&" #$$*#&9D+/%&6

2

"

)A+""'"(<%("$G&*/"% &%5 D"%*$"'9:&%?/%4 .%/0,$-/*1 "(<%("$G&*/"% &%5 @,A+%"'"419:&%?/%4 #%&&--9D+/%&6

78-%*'.%9<% "$5,$*" $,5#A,*+,;"--/F/'/*1 *+&*Z#&'/*1

;$"F',G-"AA#$$,-#'*/%4 ($"G dF&5e M,&*+,$9 & %,M

5/-;&*A+/%4 $#',/-5,-/4%,5 ("$*+,?"F -,Z#,%A/%4 ;$"F',G/%

*+,G&A+/%,-+"; "(&M""5 (#$%/*#$,(&A*"$18L/$-*9*M"

/%5/A,-/%A'#5/%4 $/-P1 5#$&*/"% &%5 $/-P G&4%/*#5,&$,

,-*&F'/-+,5 *" A+&$&A*,$/\,*+,M,&*+,$A"%5/*/"%-8O&-,5 "%

*+,-,*M" /%5/A,-9*+,?"F -#/*&F/'/*1 #%5,$*+,(#*#$,&/$-*&*,

/-5,$/0,5 F1 *+,(#\\1 5,A/-/"% G,*+"59&%5 /%*,4$&*,5 M/*+ &

*$&5/*/"%&'+,#$/-*/A*" A"G;#*,*+,5/-;&*A+/%4 ;$/"$/*1 "(,&A+

?"F8@+,%9&%,MG,&-#$,G&*A+/%4 5,4$,,/-A"%-*$#A*,5 *"

,0&'#&*,*+,,((,A*/0,%,--"(*+,5/-;&*A+/%4 $#',8@+,4$,&*,$

*+,G&*A+/%4 5,4$,,9*+,-G&'',$*+,;"--/F/'/*1 *+&**+,Z#&'/*1

;$"F',G-"(M""5 ;$"5#A*- "AA#$8 L/%&''19 -/G#'&*/"%

,N;,$/G,%*--+"M*+&**+,5/-;&*A+/%4 $#',A&% 4$,&*'1 /%A$,&-,

*+,G&*A+/%4 5,4$,,M+/',G&/%*&/%/%4 '"MM,/4+*,5 *&$5/%,--8

:)5 3"*+-95/-;&*A+/%4 $#',R(#\\1 5,A/-/"%R-#/*&F/'/*1R

$,'&*/0,+#G/5/*1

;<=9%&8"($(S?8/--%8%&&" +'()*8#&%$8&"8&#&

>).)#?)+#&%*K%%K#'8

@#"1*'4/59̂ &%4 H#/+#&2%()*!69(,G&',95"A*"$9',A*#$,$9%#"8M$+

,%$"8A"G8

A",$+'%#"$#%)(9@+,:&*/"%&':&*#$&')A/,%A,L"#%5&*/"% "(D+/%&

2:"8$%#'"%%(68

B#%'%#"$9̂ &%4 H#/+#&9L,/)+#G/%9I/# h/%4Z/%48:,M5/-;&*A+/%4

$#',/% (#$%/*#$,;$"5#A*/"% -A+,5#'/%4 ("$$,5#A/%4 M,&*+,$/G;&A*-V!W8

!"#$%&'"()"#*+,&-*.%/0,$-/*1 23%4'/-+ 35/*/"%69#&%$9"#2"6X"'(

")-8=Y<X%&8"($(S?8/--%8%&&" +'()*8#&%$8&"8&#&8

)

A+,5#'/%4 M&-5,(/%,5 /% H,(8V%W&--,Z#,%A/%4

,&A+ ?"F &%5 &''"A&*/%4 */G,("$/*8<% $,A,%*1,&$-9

G&%1 G,*+"5-&%5 *,A+%/Z#,-

V# *W

+&0,F,,% 5,-/4%,5 *"

-"'0,*+,-A+,5#'/%4 ;$"F',G-/%A'#5/%4 +,#$/-*/A-9G,*&K

+,#$/-*/A-9P%"M',54,KF&-,5 -1-*,G-9(#\\1 '"4/A9%,#$&'

%,*M"$P-&%5 G#'*/K&4,%*-1-*,G-9,*A8]"M,0,$9;$&A*/K

A&'-A+,5#'/%4 ;$"F',G-&$,"(*,% 0,$1 A"G;',N

V#W

9-" /*

/-%"*&'M&1-;"--/F',*" (/%5 &% ";*/G&'-"'#*/"% /% &$,&K

-"%&F',&G"#%*"(*/G,8<% ;$&A*/A,9+,#$/-*/AG,*+"5-

V"W

&$,A"GG"% &%5 ,((,A*/0,("$-"'0/%4 -A+,5#'/%4 ;$"FK

',G-8['*+"#4+ +,#$/-*/AG,*+"5-A&%%"*4#&$&%*,,*+&*

*+,";*/G&'-"'#*/"% A&% F,"F*&/%,59*+,%,&$K";*/G&'-"K

'#*/"% A&% F,("#%5 /% &$,'&*/0,'1 -+"$**/G,8=/-;&*A+/%4

$#',-&$,&A"GG"% +,#$/-*/A*,A+%/Z#,9-#A+ &-M,/4+*,5

-+"$*,-*;$"A,--/%4 */G,2̂ )J@6&%5 G/%/G#G -'&AP

2E)6+,#$/-*/A8@+,H&A+&G&5#4# &%5 E"$*"% 2HiE6

+,#$/-*/A

V$W

M&-5,-/4%,5 F1 A"GF/%/%4 ^)J@ &%5 E)

$#',-8<*A"%-/-*,%*'1 +&-;,$("$G,5 M,''/% M,/4+*,5 *&$5/K

%,--;$"F',G-$,'&*/0,*" A"G;,*/%4 +,#$/-*/A-

V'W

8

!7&$/"#-#%A,$*&/%*/,-&%5 5/-*#$F&%A,-+&0,F,,% /%0,-K

*/4&*,5 ,N*,%-/0,'1 &%5 /%*,%-/0,'1 /% *+,;&-*$,-,&$A+ "(

;$"5#A*/"% -A+,5#'/%4 /%A'#5/%4 $,-"#$A,K$,'&*,5 "%,-

V) %"W

&%5 ?"FK$,'&*,5 "%,-

V%- %'W

8<% *+,;$,-,%A,"($&MG&*,$/&'

-+"$*&4,#%A,$*&/%*/,-9H,(-8V( %&W;$,-,%*,5 &(#\\1

'"4/AF&-,5 5,A/-/"% -#;;"$*-1-*,G("$;&$&'','G&A+/%,

-A+,5#'/%4S$,-A+,5#'/%48H,(8V%%W#-,5 &$"F#-*";*/G/K

\&*/"% &;;$"&A+ *" -"'0,*+,;$"5#A*/"% -A+,5#'/%4 ;$"FK

',G("$&-&MG/'';'&%*-#F?,A**" (/%&';$"5#A*5,G&%5

&%5 G&*,$/&'-#;;'1 #%A,$*&/%*/,-8@+,-#;;'1 "(,&A+ $&M

G&*,$/&'M&-G"5,',5 &-&% #%A,$*&/% ;&$&G,*,$*+&**&P,-

0&'#,-/% &% /%*,$0&'8H,(-8V%# %"W-*#5/,5 51%&G/A

-A+,5#'/%4 ;$"F',G-#%5,$;"M,$A"%-#G;*/"% #%A,$*&/%K

*/,-M/*+ *+,;#$;"-,"(G/%/G/\/%4 *+,-#G "(,%,$41

A"-*&%5 *&$5/%,--;,%&'*/,-8

!<% "#$;$,0/"#-;&;,$

V%)W

9/*+&-F,,% ;"/%*,5 "#**+&*

M,&*+,$A"%5/*/"%-A&% -,$/"#-'1 /%('#,%A,;$"5#A*/"%

-A+,5#'/%48D"G;&$,5 M/*+ "*+,$#%A,$*&/%*/,-&%5 5/-K

*#$F&%A,-9M,&*+,$/-0,$1 0&4#,9&%5 +,%A,0,$1 5/((/K

A#'**" 5,-A$/F,8<*/-&A+&'',%4,*" A"%-/5,$M,&*+,$/GK

;&A*-M+,% 5/-;&*A+/%4 ?"F-("$-+";-8Y% *+,"*+,$

+&%59M,%"*/A,*+&*+#G&% -A+,5#',$-;&1 G#A+ &**,%K

*/"% *" M,&*+,$A"%5/*/"%-M+,% &$$&%4/%4 (#$%/*#$,;$"K

5#A*/"%8L"$/%-*&%A,9(#$%/*#$,(&A*"$/,-/% *+,-"#*+ "(

D+/%&4,%,$&''1 5" %"*;$"5#A,(#$%/*#$,/% *+,$&/%1 -,&K

-"% M+/A+ M/''F,-"'5 *" O,/?/%49#%',--*+,1 +&0,*"

;$"5#A,*+,(#$%/*#$,F,A&#-,"(-"G,#%&0"/5&F',;$&A*/K

A&'$,&-"%-9-#A+ &-$#-+ ?"F-8<% (&A*9/(&M""5 ;$"5#A*

/-;$"5#A,5 /% dF&5eM,&*+,$A"%5/*/"%-9/*/-0,$1 '/P,'1

*+&*Z#&'/*1 ;$"F',G-G&1 "AA#$/% *+,(/%&'M""5 ;$"5K

#A*9-#A+ &-5,("$G&*/"%-&%5 A$&AP-8]"M,0,$9&-(&$&-

M,P%"M9*+,$,+&-F,,% %" -A+,5#'/%4 $,-,&$A+ ("A#-/%4

"% 5/-*#$F&%A,-"(M,&*+,$#; *" %"M8Y#$&/G/-*" 5,K

-/4% &-A+,5#'/%4 G,*+"5 *" ,%-#$,&-G#A+ &-;"--/F',

*+&*,&A+ ;$"5#A*/-%"*;$"5#A,5 /% dF&5eM,&*+,$A"%5/K

*/"%-8

CDK*"80)(A"*(,0'%#"$

!@+,;$"F',G#%5,$A"%-/5,$&*/"% /-&$,&'K'/(,;$"5#AK

*/"% -A+,5#'/%4 ;$"F',G($"G&(#$%/*#$,(&A*"$1 "(:&%K



?/%4 /% D+/%&8D"%A,$%/%4 (#$%/*#$,;$"5#A*/"%9*+$,,

;$"A,5#$,-/%A'#5/%4 G&A+/%/%49&--,GF'/%4 &%5 ;&/%*/%4

&$,,N,A#*,5 /% *#$%9&%5 &**+,,%5 *+,A"G;',*,5 M""5

;$"5#A*-&$,5,'/0,$,5 &(*,$;&AP&4/%48@+,M+"',;$"A,--

/-$,(,$$,5 *" &-&;$"5#A*/"% A1A',8<% *+,(&A*"$19*+,

%,N*"$5,$/-%"*-*&$*,5 #%*/'*+,;$,0/"#-"%,/-(/%/-+,58

Y%A,&% "$5,$/--*&$*,59/*A&%%"*F,/%*,$$#;*,5 #%*/'/*/-

5,'/0,$,58)/%A,G&A+/%/%4 /-*+,(/$-*;$"A,5#$,9*+,

-A+,5#'/%4 "(*+,G&A+/%,-+"; 5,*,$G/%,-*+,;$"A,--/%4

-,Z#,%A,-"("*+,$-+";-*" &4$,&*,N*,%*8

!@+,?"F -,Z#,%A/%4 "(*+,G&A+/%,-+"; /-*" -,Z#,%A,

- ?"F-9$

+

9+.%9#9/9-8@+,?"F ;$"A,--/%4 */G,-&$,

2

+

9+.%9#9/9-8[A"GG"% *&$4,*/-*" G/%/G/\,*+,

?"F M,/4+*,5 *&$5/%,--8@+,?"F M,/4+*,5 *&$5/%,--/-5,K

-A$/F,5 &-

$

-

+6%

0

+

L

+

M+,$,

0

+

2+.%9#9/9-6&$,*+,M,/4+*-"(?"F $

+

RL

+

2+.

%9#9/9-6$,;$,-,%**+,*&$5/%,--"(?"F $

+

8@+,G&4%/K

*#5,"(

0

+

-*&%5-("$*+,/G;"$*&%A,"(?"F $

+

$,'&*/0,*"

"*+,$?"F-8L

+

.G&N20

+

+H

+

9&69M+,$,0

+

2+.%9#9/9-6

&$,*+,A"G;',*/"% */G,-"(?"F $

+

&%5 H

+

2+.%9#9/9-6

&$,*+,5#,5&*,-"(?"F $

+

!<% "$5,$*" ,N;'&/% *+,"*+,$&/G"("#$M"$P9*+,A"%K

A,;*K,Z#/'/F$/#GG"/-*#$,A"%*,%*23ED6%,,5-*" F,/%K

*$"5#A,58^+,% '#GF,$/-;'&A,5 /% &A,$*&/% ,%0/$"%K

G,%*9/*-G"/-*#$,A"%*,%*2ED6M/''*,%5 *" $,&A+ &%

,Z#/'/F$/#G0&'#,"0,$-#((/A/,%**/G,9M+/A+ /-A&'',5 *+,

,%0/$"%G,%*Q-3ED8<*-+"#'5 F,;"/%*,5 "#**+&*&*&

(/N,5 *,G;,$&*#$,9*+,'#GF,$3ED-/4%/(/A&%*'1 /%A$,&K

-,-M/*+ *+,$/-/%4 $,'&*/0,+#G/5/*18L"$,N&G;',9M+,%

*+,*,G;,$&*#$,/--& n9*+,3EDA&% $,&A+ #)g &*$,'K

&*/0,+#G/5/*1 %&&gR3ED/-?#-*(g &*$,'&*/0,+#G/5K

/*1 *&g8 <(*+, '#GF,$ED /- +/4+,$*+&% *+,

,%0/$"%G,%*Q-3ED9*+,'#GF,$M/'''"-,G"/-*#$,&%5

A"%*$&A*R"*+,$M/-,9/*M/''&F-"$F G"/-*#$,&%5 ,N;&%58

@+/-A&% $,-#'*/% 5,("$G&*/"%-&%5 A$&AP-9M+/A+ A&% -,K

$/"#-'1 &((,A**+,#-,&%5 '/(,"(M""5 ;$"5#A*-8@" &0"/5

*+,;+,%"G,%&9*+,'#GF,$G#-*F,&'-" 5$/,5 &%5 G&/%K

*&/%,5 &*&A,$*&/% ED 5#$/%4 *+,;$"5#A*/"% ;$"A,--9

M+/A+ /-5,*,$G/%,5 &AA"$5/%4 *" *+,;#$;"-,9#-&4,,%K

0/$"%G,%*9G&*,$/&'-&%5 Z#&'/*1 5,G&%59,*A8[''*+,-,

-+"M*+,$,&-"% M+1 +#G&% -A+,5#',$-;&1 G#A+ &**,%K

*/"% *" *+,M,&*+,$A"%5/*/"%-/% (#$%/*#$,;$"5#A*/"%8

E"$,/G;"$*&%*'19/*-+"#'5 F,%"*,5 *+&*9("$5/((,$,%*

M""5 ;$"5#A*-9M,&*+,$+&-5/((,$,%*/G;&A*"% *+,/$;$"K

5#A*/"%8@+,M,&*+,$A"%5/*/"%-&**/G,-A"G,*" +&0,

',--/G;&A*"% *+,;$"5#A*/"% "("%,M""5 ;$"5#A*R+"MK

,0,$9("$*+,"*+,$M""5 ;$"5#A*-9*+,M,&*+,$A"%5/*/"%-

A&% F,&50,$-,("$*+,/$;$"5#A*/"%8<(&M""5 ;$"5#A*/-

;$"5#A,5 /% /*-dF&5eM,&*+,$A"%5/*/"%-9/*/-0,$1 '/P,'1

*+&*/*-'#GF,$EDA&%%"*$,&A+ *+,;$,-A$/F,5 -*&%5&$58

[-&$,-#'*9Z#&'/*1 ;$"F',G-G&1 "AA#$8<% *+/-;&;,$9

"#$*&$4,*/-*" $,5#A,*+,;"--/F/'/*1 *+&*Z#&'/*1 ;$"F',G-

"AA#$5#,*" *+,(&A**+&*'#GF,$ED-5" %"*$,&A+ -*&%5K

&$5-9M+/',,%-#$/%4 *+,'"MM,/4+*,5 *&$5/%,--8

! O&-,5 "% ED $,Z#/$,G,%*-9*+,;$"5#A*/"% A1A',

-+"#'5 F,-+"$*,%,5 &-(&$&-;"--/F',8@+,'/G/*"(,&A+

;$"5#A*/"% A1A',/--,**" F," 58['&$4,"$5,$G&1 F,

-;'/*/%*" -G&'',$"$5,$-*" $,5#A,*+,/$;$"5#A*/"% */G,8

IDN)3;#-4'%./#$1 >,0)

!L/$-*9',*#-$,A&''*+,HiE +,#$/-*/A/% H,(8V$W8@+,

HiE +,#$/-*/A/-&A"G;"-/*,*+&*A"GF/%,-*+,^)J@

$#',&%5 *+,E)$#',&-("''"M-X

8

+

.

0

+

2

+

(,N;

+G&N2H

+

+2

+

+G9&6

:2

)
&

M+,$,

8

+

/-*+,;$/"$/*1 "(?"F $

+

R:/-&*#%/%4 ;&$&G,*,$R

2

&

5,%"*,-*+,&0,$&4,;$"A,--/%4 */G,"(#%-A+,5#',5

?"F-83&A+ */G,"%,?"F /-A"G;',*,59?"F ;$/"$/*/,-&$,

A"G;#*,5 ("$&''*+,$,G&/%/%4 ?"F-&%5 *+,+/4+,-*;$/"$/K

*1 ?"F /--,',A*,5 %,N*8<*+&-F,,% ("#%5 *+&**+,HiE

$#',;,$("$G-M,''/% *+,M,/4+*,5 *&$5/%,--;$"F',G-8<%

*+,("''"M/%49M,M/''5,-/4% &5/-;&*A+/%4 $#',F&-,5 "%

*+,HiE +,#$/-*/A9M+/A+ /-5,0"*,5 *" $,5#A/%4 *+,/GK

;&A**+&**+,&/$$,'&*/0,+#G/5/*1 0&$/&F/'/*1 +&-"% '#GK

F,$ED-8

IGCD>#-V+,*'%#"$'$+*#-V('1$#%,+)

![-G,%*/"%,5 &F"0,9*+,dF&5e&/$$,'&*/0,+#G/5/*1

A&% 4/0,M""5 ;$"5#A*-*+,$/-P *+&*A"%-/5,$&F',A+&%4,-

"('#GF,$ED-"AA#$&%5 *+#-$,'&*,5 Z#&'/*1 ;$"F',G-

"AA#$8@+,$,'&*/0,+#G/5/*1 +&-5/((,$,%*/G;&A*"% 5/(K

(,$,%*;$"5#A*-8@+,$,'&*/0,+#G/5/*1 -*&*,("$-"G,*/G,

F$/%4-%" $/-P *" "%,*1;,"(;$"5#A*-R+"M,0,$9("$*+,

"*+,$*1;,*+,$,/-&$/-P ;,$/"58@+,&50,$-,/G;&A*-"(

*+,$,'&*/0,+#G/5/*1 "% *+,'#GF,$ED&$,$,;$,-,%*,5

($"G*M" &-;,A*-X$/-P 5#$&*/"% &%5 $/-P G&4%/*#5,9&-

-+"M% /% L/48%8@M" /%5/A,-&$,#-,5 *" 5,-A$/F,?"F $

+

X

2Y

+

93

+

6

@

9M+,$,Y

+

5,%"*,-*+,$/-P 5#$&*/"% "0,$*+,

;$"5#A*/"% A1A',"(/*-"$5,$9&%5 3

+

$,;$,-,%*-*+,G&4%/K

*#5,"(*+,$/-P *+&*?"F $

+

M/''(&A,5#$/%4 *+,$/-P 5#$&K

*/"%8

A#1HCD=,*,$G/%&*/"% "(?"F -#/*&F/'/*1

!.%5,$&$*/(/A/&'&--/-*&%A,9*+,$/-P 5#$&*/"% Y

+

/-(/$-*

5,*,$G/%,5 /% &AA"$5&%A,M/*+ M,&*+,$5&*&8<*-+"#'5 F,

+/4+'/4+*,5 *+&**+,$/-P 5#$&*/"% /-5/-*/%4#/-+,5 ($"G*+,

&)" ^&%4 H#/+#&9L,/)+#G/%9&%5 I/# h/%4Z/%4!



"$5,$;$"5#A*/"% A1A',9%"*($"G*+,?"F ;$"A,--/%4 */G,8

[(*,$*+,$/-P 5#$&*/"% /-5,*,$G/%,59M,A&% "F*&/% *+,

$,-;"%5/%4 3EDF&-,5 "% *+,&0,$&4,*,G;,$&*#$,&%5

$,'&*/0,+#G/5/*1 5#$/%4 *+,$/-P 5#$&*/"%8L"$?"F $

+

9*+,

$,-;"%5/%4 3ED/-M$/**,% &-H3ED

+

8@+,/%/*/&''#GF,$

ED("$?"F $

+

F,("$,F,/%4 ;$"4$,--,5 /-<ED

+

8̂ ,#*/'/\,

*+,("''"M/%4 ,N;$,--/"%

3

+

. H3ED

+

+<ED

+

6%&&

*" G,&-#$,*+,G&4%/*#5,"(*+,$/-P *+&*?"F $

+

M/''(&A,8

IGIDE,#%'8#0#%5

!<% "#$M"$P9*+,A"%A,;*-#/*&F/'/*1 5,%"*,-*+,5,4$,,

*+&**+,?"F /--#/*&F',("$;$"5#A*/"% #%5,$*+,(#*#$,&/$

-*&*,8L/48% /''#-*$&*,-+"M*" 5,$/0,*+,-#/*&F/'/*1 ?

+

"(

?"F $

+

&**+,5,A/-/"% ;"/%*8);,A/(/A&''19L/48% -+"M-

+"M*" 5,*,$G/%,*+,?"F -#/*&F/'/*1 &**+,(/$-*5,A/-/"%

;"/%*9/8,89G.&8<% *+,("''"M/%49M,M/''#-,*+,

(#\\1 5,A/-/"% G,*+"5 *" 5,*,$G/%,*+,-#/*&F/'/*1 "(

,0,$1 ?"F8

!@+,/%5,N G&*$/N /-("$G,5 &-

".

Y

%

Y

#

/ Y

-

3

%

3

#

/ 3

[ ]
-

!),*

%

YG&N

.G&N_Y

%

9Y

#

9/9Y

-

`

%

3G&N

.G&N_3

%

93

#

9/93

-

`

%

YG/%

.G/%_Y

%

9Y

#

9/9Y

-

`

%

3G/%

.G/%_3

%

93

#

9/93

-

`

Y.

%

YG&N

+%

YG/%

% +&5%

3.

%

3G&N

+%

3G/%

% +&5%

Q

Y

+

.&5% 0

%

YG&N

+Y

+

Y

Q

3

+

.&5% 0

%

3G&N

+3

+

3

![-&$,-#'*9M,"F*&/% *+,(#\\1 ,0&'#&*/"% G&*$/NX

2.

Q

Y

%

Q

Y

#

/ Q

Y

-

Q

3

%

Q

3

#

/ Q

3

[ ]
-

!@+,/%5,N M,/4+*A",((/A/,%*-&$,C

Y

.&5* &%5 C

3

.

&5*8@+,%9*+,M,/4+*,5 &0,$&4,G"5,'A&% F,&;;'/,5 *"

"F*&/% *+,?"F -#/*&F/'/*1 ?

+

X

V

?

%

?

#

/ ?

-

W.V

C

Y

C

3

W

Q

Y

%

Q

Y

#

/ Q

Y

-

Q

3

%

Q

3

#

/ Q

3

[ ]
-

!L/%&''19M,4/0,*+,5/-;&*A+/%4 $#',X

G&N

+

8

0

+

8

0

+

.?

+

8

+

.?

+

0

+

2

+

(,N;

+G&N2H

+

+2

+

+G9&6

:2

)
C

M+,$,

8

0

+

5,%"*,-*+,;$/"$/*1 "(?"F $

+

#%5,$*+,%,M5/-K

;&*A+/%4 $#',8[--+"M% &F"0,9*+,?"F "(*+,G&N/G#G

;$/"$/*1 /-A+"-,% &-*+,%,N**" F,;$"5#A,58

JDF'%./#$1 ;)1*))

!@+$"#4+ - +% 5,A/-/"%-9*+,$,-#'*/%4 -A+,5#',/-

"F*&/%,58[%,MG,&-#$,M/''F,,-*&F'/-+,5 *" &--,--*+,

;,$("$G&%A,&%5 ;"*,%*/&'"("#$5/-;&*A+/%4 +,#$/-*/A8

@+,G&*A+/%4 5,4$,,/-5,(/%,5 &-

%

-

$

-

+b%

G/%

<ED

+

E3ED

+

9

E3ED

+

<ED

( )
+

M+,$,E3ED

+

5,%"*,-*+,G,&% 3ED"0,$*+,"$5,$2$,K

-;"%5/%4 *" ?"F $

+

6;$"5#A*/"% A1A',8E3ED

+

A&% F,

A"G;#*,5 F1 #-/%4 5&/'1 &0,$&4,$,'&*/0,+#G/5/*1 &%5

*,G;,$&*#$,8@+,%"*&*/"%G/%2%' -*&%5-("$*+,G&*AK

+/%4 ',0,'"(?"F $

+

M/*+ /*-;$"5#A*/"% ,%0/$"%G,%*8

!<% "#$M"$P$ *+,G&/% *&$4,*/-*" $,5#A,*+,;"--/F/'/*1

&$/-P' *+&*Z#&'/*1 ;$"F',G-"AA#$5#,*" *+,(&A**+&*

'#GF,$ED-5" %"*$,&A+ *+,-*&%5&$5-8@+,G&*A+/%4

5,4$,,$,(',A*-*+,&0,$&4,G&*A+/%4 ',0,'"(&?"F /% *+,

-A+,5#',M/*+ *+,;$"5#A*/"% ,%0/$"%G,%*8@+,4$,&*,$

*+,G&*A+/%4 5,4$,,$ *+,-G&'',$*+,$/-P *+&*Z#&'/*1

;$"F',G-"AA#$8

ODWZ4)*#()$%-

!@+,,N;,$/G,%*&'"F?,A*/0,/-*" 0,$/(1 *+&**+,%,M'1

5,-/4%,5 5/-;&*A+/%4 $#',A&% '&$4,'1 $,5#A,*+,$/-P *+&*

'#GF,$ED-5" %"*&A+/,0,-*&%5&$5-M+/',4#&$&%*,,/%4

*+&**+,M,/4+*,5 *&$5/%,--/-'"M8[--+"M% /% @&F8%$

*+,,N;,$/G,%*&'F&AP4$"#%5 /--,*&-*+,A/$A#G-*&%A,

L'8HC!^,&*+,$$ =[@$ =[H]&%5 3ED

=&*, ^,&*+,$ =[@Sn =[H]Sg 3EDSg

%%K%$ D'"#51 %&5#& -*5"" )5'%

%%K%' )#%%1 )5'& *$5-- %&5*)

%%K%) )#%%1 %&8&& '%8&& %"5$)

%%K%( D'"#51 %%5"& '#5$' %-5&(

%%K#& D'"#51 %-5$' '$8&& %-5(*

%%K#% D'"#51 %'8&& '&5$' %"5-&

%%K## D'"#51 %'5"& )'8&& %(5&$

%%K#" H&/% %#5"& ("8&& ##5'-

%%K#- I/4+*$&/% %&5"& (*8&& #-5#)

%%K#* I/4+*$&/% %%5'& )"8&& %'5-)

%%K#$ D'"#51 %#5"& (&8&& #&5)-

%%K#' I/4+*$&/% %&5'& '(5"" %$5%-

%%K#) Y0,$A&-* %#8&& (%8&& #%5--

%%K#( )+"M,$ %&5$' (-8&& ##5'(

%%K"& D'"#51 *8&& -(8&& (5"*

%#K&% L&/$ #5"& *$5"" %&5$-

%#K&# L&/$ "5$' $$8&& %#5*)

%#K&" )',,* "5"" $"8&& %%5(-

%#K&- )#%%1 #5"" *)8&& %&5(*

%#K&* L&/$ *5#& *'8&& %&5'-

%#K&$ D'"#51 '8&& *'5$' %&5)*

%#K&' D'"#51 *8&& **5"& %&5--

%#K&) )#%%1 '5"" $)8&& %"8&&

%#K&( D'"#51 $8&& )(5"& #&5$%

%)"!:,M5/-;&*A+/%4 $#',/% (#$%/*#$,;$"5#A*/"% -A+,5#'/%4 ("$$,5#A/%4 M,&*+,$/G;&A*-



"(*+,5&/'1 &0,$&4,*,G;,$&*#$,&=[@' &%5 5&/'1 &0,$K

&4,$,'&*/0,+#G/5/*1 &=[H]' ($"G:"0,GF,$%$*+ *"

=,A,GF,$(*+ /% #&%- /% :&%?/%48@+,5&/'1 3ED/-&'-"

'/-*,5 /% *+,'&-*A"'#G% "(@&F8%8@M" 5,-/4% (&A*"$-&$,

#-,5+

!%' =/-;&*A+/%4 +,#$/-*/A-/%A'#5/%4 *+,%,M5/-;&*A+/%4

$#',&%5 *+,HiE 5/-;&*A+/%4 $#',8

!#' @+,5#,5&*,(#%A*/"% /-H

+

.2

+

.%/("$G".$/#8<%K

*,$0&',%5;"/%*-".$ /# A&$$1 *M" 5/-;,$-/%4 A"%5/*/"%-

-+"M% /% @&F8#8[AA"$5/%4 *" @&F8#$ :"8%K%" &$,$,K

-;"%5/%4 *" *+,G,&% 0&'#,-+ #$#8*$"$,$)$ $,-;,A*/0,K

'18@+,4$,&*,$*+,G,&% 0&'#,$ *+,-"(*,$*+,-A+,5#',8

!3&A+ A"GF/%&*/"% /-$,;'/A&*,5 *&& */G,-*" 0&$1 $&%K

5"G%#GF,$-M/*+/% *+,%&K?"F -*$,&G8^/*+/% ,&A+ $,;K

'/A&*/"%$ *+,;$"A,--/%4 */G,-&$,"F*&/%,5 0/&:"$G&'&)$

#'$ *+,/%/*/&''#GF,$ED-<ED

+

&$,&--/4%,5 ,',G,%*-"(

*+,-,*)$g$'g$)g$%&g$ %#g$%"g* &*$&%5"G$

&%5 *+,?"F M,/4+*-J

+

$ ($"G*+,-,*)%$ #$ "$ -$ **$

&$,4/0,% $&%5"G'18

L'8HI!=#,5&*,5/-;,$-/%4 A"%5/*/"%-

:"8 ^/5,'1 5/-;,$-/%4 :&$$"M'1 5/-;,$-/%4

% "&$-# "%$"#

# "&5*$-5*# "%5*$"5*#

" "%$*# "#$-#

- "%5*$*5*# "#5*$-5*#

* "#$$# ""$*#

$ "#5*$$5*# ""5*$*5*#

' ""$'# "-$$#

) ""5*$'5*# "-5*$$5*#

( "-$)# "*$'#

%& "-5*$)5*# "*5*$'5*#

%% "*$(# "$$)#

%# "*5*$(5*# "$5*$)5*#

%" "$$%&# "'$(#

!@&F-8" &%5 - 5/-;'&1 *+,G,&% G&*A+/%4 5,4$,,#%5,$

*+,*M" &F"0,*1;,-"(5#,5&*,5/-;,$-/%4 A"%5/*/"%-$ &%5

*+,G&N/G#G 5/((,$,%A,"(*M" G&*A+/%4 5,4$,,-A"$$,K

-;"%5/%4 *" *+,%,M5/-;&*A+/%4 $#',&%5 HiE5/-;&*A+/%4

L'8HJ!E,&% G&*A+/%4 5,4$,,

*

g

^/5,'1

5/-;,$-/%4

HiE

5/-;&*A+/%4 $#',

:,M

5/-;&*A+/%4 $#',

=/((,$,%A,

E&N/G#G

5/((,$,%A,

"&$-# *)5-- *(5** %5%% $5%%

"&5*$-5*# *)5-* *(5-' %5&" '5(&

"%$*# *)5-( *(5*% %5&# $5'-

"%5*$*5*# *)5%& *(5%- %5&- $5-*

"#$$# *)5$$ *(5'" %5&' $5--

"#5*$$5*# *)5*- *(5$# %5&) $5$*

""$'# *)5"# *(5"( %5&' *5-&

""5*$'5*# *)5#* *(5"- %5&( *5((

"-$)# *)5$( *(5'& %5&# *5)&

"-5*$)5*# *)5-$ *(5*$ %5%& *5*$

"*$(# *)5'% *(5)& %5&( $5'&

"*5*$(5*# *)5*% *(5*) %5&' '5-*

"$$%&# *)5"( *(5-" %5&- *5'&

$#',M/*+/% *&& $,;'/A&*/"%-$ $,-;,A*/0,'18L$"G@&F8"$

M,(/%5 *+&**+,%,M 5/-;&*A+/%4 $#',"#*;,$("$G-*+,

HiE 5/-;&*A+/%4 $#',F1 &F"#*%g8<*G,&%-*+&**+,*"K

*&'G&*A+/%4 5,4$,,"(*+,M+"',-A+,5#',$/-,-F1 &F"#*

%&g8)"G,*/G,-$ *+,*"*&'G&*A+/%4 5,4$,,,0,% ?#G;-

F1 '(g8@+/-A&% 4$,&*'1 $,5#A,*+,$/-P *+&*Z#&'/*1

;$"F',G-"AA#$8],%A,$ /*/-0,$1 -/4%/(/A&%**" A"%-/5,$

*+,M,&*+,$(&A*"$M+,% -*#51/%4 (#$%/*#$,;$"5#A*/"%

-A+,5#'/%4 ;$"F',G-8

L'8HO!E,&% G&*A+/%4 5,4$,,

+

g

:&$$"M'1

5/-;,$-/%4

HiE 5/-;&*A+/%4

$#',

:,M

5/-;&*A+/%4 $#',

=/((,$,%A,

E&N/G#G

5/((,$,%A,

"%$"# *)5%# *(5## %5%& *5)(

"%5*$"5*# *)5#' *(5#' %5&& $5((

"#$-# *'5(" *(5&$ %5%" *5(#

"#5*$-5*# *)5%- *(5%( %5&* *5$-

""$*# *)5"( *(5-# %5&- -5($

""5*$*5*# *)5$) *(5)) %5#& '5--

"-$$# *)5-% *(5-- %5&" $5%*

"-5*$$5*# *)5&( *(5%$ %5&' $5%#

"*$'# *)5"" *(5-# %5&( $5%(

"*5*$'5*# *)5-& *(5-% %5&% *5$-

"$$)# *)5(% *(5)$ &5(* *5"$

"$5*$)5*# *)5'& *(5'' %5&' $5$$

"'$(# *(5&# *(5(' &5(* $5-"

!@&F-8* &%5 $ -+"M*+,G,&% M,/4+*,5 *&$5/%,--&%5

*+,*&$5/%,--;,%&'*1 "(*+,%,M 5/-;&*A+/%4 $#',A"$$,K

-;"%5/%4 *" *+,5#,5&*,5/-;,$-/%4 A"%5/*/"%-$ $,-;,AK

*/0,'18[-*+,-"(*%,--"(5#,5&*,-A'/GF-$ *+,M,/4+*,5

*&$5/%,--G,&-#$,-"(F"*+ 5/-;&*A+/%4 $#',-5,A'/%,$&;/5K

'18L"$,&A+ 5#,5&*,5/-;,$-/%4 A"%5/*/"%$ *+,*&$5/%,--

;,%&'*1 "(*+,%,M 5/-;&*A+/%4 $#',(/$-*$/-,-&%5 *+,%

5$";-F1 &%5 '&$4,M/*+ *+,-"(*%,--"(5#,5&*,-#;8@+/-

/-/''#-*$&*,5 /% L/48#8L$"G*+,(/4#$,$ M,A&% (/%5 *+&*

M+,% 5#,5&*,-&$,0,$1 -"(*$ *+,%,M5/-;&*A+/%4 $#',

#%5,$;,$("$G-*+,HiE 5/-;&*A+/%4 $#',-'/4+*'18

L'8HP!E,&% M,/4+*,5 *&$5/%,--

*

^/5,'1

5/-;,$-/%4

HiE 5/-;&*A+/%4

$#',

:,M

5/&;&*A+/%4 $#',

=/((,$,%A,

@&$5/%,--

;,%&'*1Sg

"&$-# **-5('# $ $%)5""' % $"5"$- * %%5-#

"&5*$-5*# -'*5'$% % *"(5")% " $"5$#& " %"5"'

"%$*# "('5()" ' -**5*"- ' *'5**% & %-5-$

"%5*$*5*# "#-5(#$ ' "'"5%#* * -)5%() ) %-5)"

"#$$# #$#5#&# " "%&5*$$ ( -)5"$- $ %)5-*

"#5*$$5*# #%%5*%( ) #*&5'$% ' "(5#-% ( %)5**

""$'# %$(5)-# & #&$5'-( " "$5(&' " #%5'"

""5*$'5*# %"&5%#) ' %*-5-&% - #-5#'# ' %)5$*

"-$)# %&&5"$# * %%)5%*% ' %'5')( # %'5'#

"-5*$)5*# '-5($* % (&5%#% * %*5%*$ - #&5##

"*$(# **5%(& ( $-5#&" % (5&%# # %$5""

"*5*$(5*# "(5'"* $ -"5%#( $ "5"(- & )5*-

"$$%&# #(5'*& " "&5*'' * &5)#' # #5')

#)" ^&%4 H#/+#&9L,/)+#G/%9&%5 I/# h/%4Z/%4!



L'8HS!E,&% M,/4+*,5 *&$5/%,--

+

:&$$"M'1

5/-;,$-/%4

HiE 5/-;&*A+/%4

$#',

:,M

5/&;&*A+/%4 $#',

=/((,$,%A,

@&$5/%,--

;,%&'*1Sg

"%$"# *-'5(#) " $%*5%-# ( $'5#%- $ %#5#'

"%5*$"5*# -**5-*" " *%-5'$* % *(5"%% ) %"5&#

"#$-# "'(5"&& % --&5#"' - $&5("' " %$5&'

"#5*$-5* "&)5&'" % "$#5'*# ( *-5$'( ' %'5'*

""$*# #-)5(() ' #(*5-"" & -$5-"- " %)5$*

""5*$*5*# %($5)"* # #"*5(%& * "(5&'* " %(5)*

"-$$# %*(5#%) ' %(&5'*( # "%5*-& - %(5)%

"-5*$$5*# %%)5)%) * %"$5-)# * %'5$$- & %-5)'

"*$'# ))5'&$ % %&)5$"* ) %(5(#( ' ##5-'

"*5*$'5*# $'5&&" * ''5&"# " %&5&#) ) %-5('

"$$)# *&5-$- ' *'5%&- ( $5$-& # %"5%$

"$5*$)5*# "-5)*' % "$5$)" # %5)#$ % *5#-

"'$(# #-5&)" & #-5*#$ ' &5--" ' %5)-

A#1HID@&$5/%,--;,%&'*1 "(*+,%,M5/-;&*A+/%4 $#',

<% -#GG&$1$ F1 #*/'/\/%4 "#$5/-;&*A+/%4 $#',$ -/4K

%/(/A&%*;,$("$G&%A,4&/%-A&% F,"F*&/%,5 M+/',/%-/4%/(K

/A&%*;,$("$G&%A,5,4$&5&*/"% /-/%A#$$,58

PDB"$.0,-#"$

!<% *+/-;&;,$$ M,;$";"-,*+,%,M5/-;&*A+/%4 $#',*"

$,5#A,*+,/G;&A*-"(-F&5. M,&*+,$"% ;$"5#A*Z#&'/*18

[*,&A+ 5,A/-/"% ;"/%*$ M,A&% 5,*,$G/%,*+,-#/*&F',?"F

*" F,,N,A#*,5 F1 #-/%4 *+,(#\\1 5,A/-/"% G,*+"58@+,

-#/*&F/'/*1 "(,&A+ ?"F /-/%*,4$&*,5 M/*+ *+,HiE5/-;&*AK

+/%4 $#',*" 5,0,'"; "#$5/-;&*A+/%4 $#',8@+,G&*A+/%4

5,4$,,/-,-*&F'/-+,5 *" ,0&'#&*,*+,G&*A+/%4 ',0,'"(*+,

M,&*+,$&%5 '#GF,$ED-"(;$"5#A*-8O1 A"G;&$/%4 "#$

G,*+"5 M/*+ *+,HiE 5/-;&*A+/%4 $#',$ /*/--+"M% *+&*

"#$5/-;&*A+/%4 $#',A&% 4$,&*'1 /%A$,&-,*+,G&*A+/%4 5,K

4$,,M+/',G&/%*&/%/%4 '"MM,/4+*,5 *&$5/%,--8

>)2)*)$.)-

"%# 7"''G&%% @3$ O,$$1 ^ I$ ^+1F&$P =D8%C-AOCFGABI

#-K 2'C--#-K C-H F1-GB1'E/EG*=E"E#8]"G,M""5$ <I$

.)[+ <$M/%$ %((#+ % #&8

"## )*""; JJE$ ^/,$-7D)8@+,A"G;',N/*1 "(-A+,5#K

'/%4 /% ;$&A*/A,"!#8@-G*B-CG#1-C'$1AB-C'1OR2*BCG#1-E\

,B1HAFG#1- %C-CK*=*-G$ %(($$ CS&%&'+ "' *"8=Y<+

%&8%%&)S&%--"*'($%&%"&$)#8

""# Y#,'+&5?=$ J,*$"0/A)8[-#$0,1 "(51%&G/A-A+,5#'/%4

/% G&%#(&A*#$/%4 -1-*,G-"!#8$1AB-C'1O?F(*HA'#-K$

#&&($ CI&-'+ -%' -"%8=Y<+%&8%&&'S-%&(*%K&&)

&&(&K)8

"-# C/% C$ D+,%4 )H$ D+,%4 @D3$ ,*&'8!#-*K/%K*/G,

-A+,5#'/%4 M/*+ *M" A"G;,*/%4 &4,%*-"% #%$,'&*,5 ;&$&'K

','G&A+/%,-"!#8R=*KC$ #&%$$ SJ+ -% -'8=Y<+%&8

%&%$S?8"G,4&8#&%*8&(8&%&8

"*# C/% C$ ^&%4 C$ D+,%4 @D3$ ,*&'8@M"K&4,%*-/%4',K

G&A+/%,-A+,5#'/%4 *" G/%/G/\,*+,F&*A+ 5,'/0,$1 A"-*

"!#801=2AG*BE\@-HAEGB#C'&-K#-**B#-K$ #&%$$ YI+ %$

"&8=Y<+%&8%&%$S?8A/,8#&%*8%#8&&"8

"$# E"$*"% @3$ H&A+&G&5#4# HE8E1";/A+,#$/-*/A-("$

*+,-/%4',G&A+/%,M,/4+*,5 *&$5/%,--;$"F',G$ @,A+%/A&'

H,;"$*DE.H<K@HK)"K("H#8J/**-F#$4+$ .)[+T$&5#&*,

)A+""'"(<%5#-*$/&'[5G/%/-*$&*/"%$ D&$%,4/,KE,''"%

.%/0,$-/*1$ %()"8

"'# U&%,*!!$ I/>8[M,/4+*,5 G"5/(/,5 5#,5&*,$#',("$

-,Z#,%A/%4 *" G/%/G/\,M,/4+*,5 *&$5/%,--"!#8$1AB-C'

1O?F(*HA'#-K$ #&&-$ T&-'+ #$% #'$8=Y<+%&8%&#"S

F+?"-+8&&&&&"%-#%8$--)'8(*8

")# ],̂ $ )#% =]8)A+,5#'/%4 (',N/F',?"F -+"; ;$"F',G

-#F?,A**" G&A+/%,F$,&P5"M% M/*+ $"#*,A+&%4/%4 &%5

$/4+*K-+/(*-*$&*,4/,-"!#8L(*@-G*B-CG#1-C'$1AB-C'1O>HI

VC-F*H %C-AOCFGAB#-K L*F(-1'1K/$ #&%"$ SS&%'+ *&%

*%-8=Y<+%&8%&&'S-&&%'&K&%# -"--K-8

"(# J,*$"0/A=$ =#,%&-[8[(#\\1 '"4/AF&-,5 ;$"5#A*/"%

-A+,5#'/%4S$,-A+,5#'/%4 /% *+,;$,-,%A,"(#%A,$*&/% 5/-K

$#;*/"%-"!#8PA[[/?*GEC-H ?/EG*=E$ #&&$$ CPT&%$'+

##'" ##)*8=Y<+%&8%&%$S?8(--8#&&$8&-8&&(8

"%&# =#,%&-[$ J,*$"0/A=8[% &;;$"&A+ *" ;$,5/A*/0,K$,&AK

*/0,-A+,5#'/%4 "(;&$&'','G&A+/%,--#F?,A**" 5/-$#;*/"%-

"!#8>--C'E1OR2*BCG#1-E3*E*CBF($ #&&)$ CPY&%'+ $*

)#8=Y<+%&8%&&'S-%&-'(K&&' &#)&K"8

"%%# 7&$&-E$ E&*#$&%&)$ J&-A#&'H$ ,*&'8)A+,5#'/%4 ;$"K

5#A*/"% ("$&-&MG/''+ [ $"F#-*";*/G/\&*/"% &;;$"&A+

"!#8@-G*B-CG#1-C'$1AB-C'1O,B1HAFG#1- &F1-1=#FE$

#&%-$ CPQ+ "' *%8=Y<+%&8%&%$S?8/?;,8#&%"8%%8&#)8

"%## L&%4 U@$ I/% OE @8J&$&'','KG&A+/%,-A+,5#'/%4 *"

G/%/G/\,*&$5/%,--;,%&'*1 &%5 ;"M,$A"-*"!#801=2AGI

*BE\@-HAEGB#C'&-K#-**B#-K$ #&%"$ SO&%'+ ##- #"-8

=Y<+%&8%&%$S?8A/,8#&%#8%&8&&#8

"%"# I,D7$ J&%4 DU8L&-*$,&A*/0,-A+,5#'/%4 *" G/%/G/\,

*&$5/%,--;,%&'*1 &%5 ,%,$41 A"-*#%5,$;"M,$A"%-#G;K

*/"% #%A,$*&/%*/,-"!#801=2AG*BE\@-HAEGB#C'&-K#-**BI

#-K$ #&%"$ SS &#'+ -&$ -%'8=Y<+%&8%&%$S?8A/,8

#&%"8&'8&&$8

"%-# I/>$ <-+//]$ D+,% E8)/%4',G&A+/%,;&$&'','KF&*A+/%4

-A+,5#'/%4 ;$"F',GM/*+ (#\\1 5#,K5&*,&%5 (#\\1 ;$,A,5K

,%A,$,'&*/"%"!#8@-G*B-CG#1-C'$1AB-C'1O,B1HAFG#1- 3*I

E*CBF($ #&%-$ PJ &('+ #'&' #'%'8=Y<+ %&8%&)&S

&&#&'*-"8#&%-8('*)$$8

"%*# C/% C$ D+,%4 @D3$ C&%4 >$ ,*&'8@M"K&4,%*-/%4',K

G&A+/%,-A+,5#'/%4 M/*+ #%$,-*$/A*,5 5#,5&*,&--/4%G,%*

"!#801=2AG*BE\@-HAEGB#C'&-K#-**B#-K$ #&%*$ TY+ %-)

%**8=Y<+%&8%&%$S?8A/,8#&%-8%&8&#*8

"%$# [15/',P [$ [15/',P ]$ [''&+0,$5/[8J$"5#A*/"% /% &

*M"KG&A+/%,('"M-+"; -A+,5#'/%4 ,%0/$"%G,%*M/*+ #%K

A,$*&/% ;$"A,--/%4 &%5 -,*#; */G,-*" G/%/G/\,G&P,-;&%

"!#8@-G*B-CG#1-C'$1AB-C'1O,B1HAFG#1- 3*E*CBF($

")"!:,M5/-;&*A+/%4 $#',/% (#$%/*#$,;$"5#A*/"% -A+,5#'/%4 ("$$,5#A/%4 M,&*+,$/G;&A*-



#&%*$ PJ &('+ #)&" #)%(8=Y<+%&8%&)&S&&#&'*-"8

#&%-8(('-&"8

"%'# C/% C$ I/# E$ ]&" !$ ,*&'8)/%4',KG&A+/%,-A+,5#'/%4

M/*+ ?"FK;"-/*/"%K5,;,%5,%*',&$%/%4 &%5 */G,K5,;,%5,%*

5,*,$/"$&*/"%"!#8@&&&LBC-ECFG#1-E1- ?/EG*=E$ %C-$

C-H 0/)*B-*G#FE!,CBG>+ ?/EG*=EC-H aA=C-E$ #&%#$

OI&%'+ %(# #&&8=Y<+%&8%%&(S*-GA&8#&%%8#%-'"&*8

"%)# ^&%4 H]$ L,/)E8H,-A+,5#'/%4+ 3N*,$%&',%0/$"%K

G,%*K$,'&*,5 $,&'K*/G,,0,%*-"!#8@P>0,B1F**H#-KEQ1'I

A=*E$ #&%-$ OT &"'+ %&'-" %&'-'8=Y<+%&8"%)#S

#&%-&)#-K$K\&K%&&"8&%'(#8

为减少天气影响的家具生产分派规则
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摘要!为解决实木家具厂机加工车间的工作排序问题"设计了一个新的家具生产分派规则"减小了由于天气

(恶劣)而引起质量问题的可能性8首先" 构造风险持续时间和风险大小 # 个指标来描述天气状况8基于这

# 个指标" 使用模糊决策方法计算未来空气状况下的工作适合度" 将工作适合度与传统的启发式方法相结

合"计算每个工作的分派优先级"得到新的分派规则8然后" 为评估所得的分派规则的有效性" 设计了一个

度量匹配度" 匹配度越大"木制品质量问题发生的可能性越小8仿真实验表明" 在保证低的加权滞后时间

的同时" 所设计的分派规则能大幅提高调度表的环境匹配度8

关键词!分派规则$ 模糊决策$ 适合度$ 相对湿度
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