
 ! "#$% &( # ) + ,(#-% ,.-/ 0#1 " 234&/ + 54/678 3#".(4#& 2&3(-.9(.- 1 :-41

#! - + ;+-/ #%+4&

< =6 343

>- 3 &( 1 (#

=6 ?+9."(@ # ) (6 ,96##" # ) 0+-4& ,94 &9 

=6 A#"" / # ) B4""4+% +&1 0+-@ 4& C4-/4&4+

D& >+-(4+" ?.")4""% &(

E ) (6 8 F.4- % &(3 )#- (6  /-  #)

0+3( - # ) ,94 &9 

G@ =+# ,6 &

  !



<>>8EC<; ,5QQ=

=643 (6 343 43 3.G%4(( 1 4& $+-(4+" ).")4""% &( #)

(6 - F.4- % &(3 )#- (6 1 /-  #)

0+3( - # ) ,94 &9 

 !"
=+# ,6 &

<$$-#! 1 G@ (6 9#%%4((  R 0+@ SLLO

5+--@ CT B+&/R >6T T
<1!43#-

A+-" 5T 5 -3&& -R >6T T

U#6& 0T V-.G+W -R >6T T

U4+& ,6 &R >6T T



=<V;Q E? AEI=QI=,

>+/ 

<AXIEB;Q :Q0QI=,TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT !

;D,= E? =<V;Q,TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!4

;D,= E? ?D:28Q,TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT !444

<V,=8<A=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT Y!

A6+$( - KT D&(-#1.9(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT S

KTK ;4( -+(.- - !4 Z TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT S

KTS ,94 &9 9#&( Y( # ) (643 3(.1@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT [

KTN EG\ 9(4! 3 +&1 #.("4& TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O

A6+$( - ST  39-4$(4#& #) +(%#3$6 -49 %#1 " $-#1.9(3 +&1 3(#-% 3.-/ 6@1-#1@&+%49 %#1 " TT KK

STK  39-4$(4#& #) +(%#3$6 -49 % #1 "3TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKK

STS  39-4$(4#& #) Q;AD8A %#1 "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKN

STSTK :#! -&4&/  F.+(4#&3TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K[

STSTS C -(49+" G#.&1+-@ 9#&14(4#&3TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]

STSTN B ((4&/ +&1 1-@4&/ 396 %  TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKO

STST[ >+-+% ( -4^+(4#& #) (.-G." &(! -(49+" % 4Y4&/ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KO

STST_ A#-4#"43 )#-9 +&1 (41+" $#( &(4+"TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT SN

STN :-41 / & -+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTS[

STNTK :-41 / & -+(4#& +&1 ;4 <8 1+(+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT S[

STNTS ;+-/ 1#%+4& $-#\ 9(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTSP



ST[ =41+" 9+"4G-+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT SO

A6+$( - NT ,(#-% 3.-/ +&1 4&.&1+(4#& 34%."+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTN[

NTK 5.--49+& D3+G "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT N_

NTKTK : & -+" 1 39-4$(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT N_

NTKTS B4&1 +&1 $- 33.- 9#%$+-43#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTNM

NTKTN B+( -  " !+(4#& 9#%$+-43#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT [[

NTKT[ D&.&1+(4#& 34%."+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT [O

NTS =-#$49+" ,(#-% Q-& 3(#TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT _K

NTSTK : & -+" 1 39-4$(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT _K

NTSTS B4&1 +&1 $- 33.- 9#%$+-43#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT_N

NTSTN B+( -  " !+(4#& 9#%$+-43#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT _M

NTST[ D&.&1+(4#& 34%."+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTML

NTN A#&9".34#&3TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT ML

A6+$( - [T 0#1 " 3 &34(4!4(@ +&+"@343TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT MS

[TK Q&3 %G" )#- 9+3(4&/TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT MS

[TS D&)". &9 #) 9#&(4& &(+" 36 ") 1@&+%493 #& 3(#-% 3.-/ 4& (6 V +@ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTM]

[TSTKQW%+& (-+&3$#-(TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTM]

[TSTS ,$ 94)49+(4#& #) "4%4( 1 1#%+4& G#.&1+-@ 9#&14(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT ]L

[TN Q)) 9( # ) (6 +99.-+9@ #) (#$#/-+$649 1+(+ #&4&.&1+(4#& 34%."+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTT ]S

A6+$( - _T 439.334#& +&1 9#&9".34#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT ][

<>>QI D`TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT]]

;D=Q8<=28Q AD=Q TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT ]O

C D=< TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]O



<AXIEB;Q :Q0QI=,

D Z#."1 "4W (# (6+&W %@ +1!43#-R 5+--@ B+&/ )#- 643 /.41+&9 +&1 14- 9(4#& 1.-4&/ %@ /-+1.+( 
3(.1@ +&1 4& (643 - 3 +-96T D Z#."1 +"3# "4W (# (6+&W %@ #(6 - 9#%%4((  % %G -3J U4+& ,6 &R
U#6& V-.G+W - +&1 A+-" 5 -36& - Z6# /"+1"@ #)) - 1 6 "$ +&1 3.// 3(4#& (# % T D Z#."1 "4W (#
(6+&W -T ; #&41+3 ;4&+-1+W43 )#- 643 +3343(+&9 4& (643 3(.1@ +&1 0-T 0+9 ,433#& )#- 643
$-##)- +14&/ # ) (643 (6 343T D Z#."1 +"3# "4W (# (6+&W (6 Z6#" (6-  714% &34#&+" %#1 "4&/
/-#.$ +&1 %@ A64& 3 )-4 &13 +( CD0, )#- (6 4- 6 "$ 1.-4&/ (6 "+3( (6-  @ +-3T

?4&+""@ D Z#."1 "4W (# (6+&W %@ $+- &(3R %@  "1 - 343( - +&1 %@ Z4) )#- (6 4-  &9#.-+/ % &(
+&1 3.$$#-( (6-#./6#.( %@ 3(.14 3T



;D,= E? =<V;Q,

>+/ 
=+G" STK V+(6@% (-49 +&1 (#$#/-+$649 1+(+ )#- 4&( -$#"+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTPN

=+G" STS A#%$+-43#& # ) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1
%#1 " 1 (41 )-#% "+-/ 1#%+4& %#1 " +"#&/ (6 <("+&(49 9#+3("4& 
a(41+" +%$"4(.1 4& % bTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTP[

=+G" STN A#%$+-43#& # ) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1
%#1 " 1 (41 )-#% "+-/ 1#%+4& %#1 " +"#&/ (6 <("+&(49 9#+3("4& 
a$6+3 4& 1 /-  3bTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT P_

=+G" ST[ A#%$+-43#& # ) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1
%#1 " 1 (41 )-#% "+-/ 1#%+4& %#1 " 4& (6 A6 3+$ +W V+@
a(41+" +%$"4(.1 4& % bTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTPM

=+G" ST_ A#%$+-43#& #) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1
%#1 " 1 (41 )-#% "+-/ 1#%+4& %#1 " 4& (6 A6 3+$ +W V+@
a$6+3 4& 1 /-  3bTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT P]

=+G" STM A#%$+-43#& #) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1
%#1 " 1 (41 )-#% 3%+"" 1#%+4& %#1 " 4& (6 A6 3+$ +W V+@
a(41+" +%$"4(.1 4& % bTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTPP

=+G" NTK 80,  --#-3 # ) 14)) - &( Z4&13 +( M 3+(4#&3 4& (6 V+@ 1.-4&/ 5.--49+& D3+G "TTTTTTTTTTTPO

=+G" NTS ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 :?, 1.-4&/ 5.--49+& D3+G " TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OL

=+G" NTN ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 I<0 1.-4&/ 5.--49+& D3+G "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTOL

=+G" NT[ ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 B8?7:?, 1.-4&/ 5.--49+& D3+G  "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTOL

=+G" NT_ ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 B8?7I<0 1.-4&/ 5.--49+& D3+G "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTOK

=+G" NTM ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3



/ & -+( 1 Z4(6 8<0, /-41" 1.-4&/ 5.--49+& D3+G  "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OK

=+G" NT] ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 8<0, /-41S 1.-4&/ 5.--49+& D3+G  "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OK

=+G" NTP ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 8<0, /-41N 1.-4&/ 5.--49+& D3+G  "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OS

=+G" NTO 80,  --#-3 # ) 14)) - &( Z4&13 +( M 3+(4#&3 4& (6 V+@ 1.-4&/
=-#$49+" ,(#-% Q -& 3(# TTTTTTTTTTTTTTTTTTTTTTTTTTT ON

=+G" NTKL ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 :?, 1.-4&/ =-#$49+" ,(#-% Q -& 3(# TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O[

=+G" NTKK ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 I<0 1.-4&/ =-#$49+" ,(#-% Q -& 3(# TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O[

=+G" NTKS ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 B8?7:?, 1.-4&/ =-#$49+" ,(#-% Q -& 3(# TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O[



;D,= E? ?D:28Q,

>+/ 
?4/.- STK 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1

4& (6 V+@ 1.-4&/ I#-(6 Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O_

?4/.- STS 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ I#-(6 +3( Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O_

?4/.- STN 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ Q+3( Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O_

?4/.- ST[ 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ ,#.(6 +3( Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OM

?4/.- ST_ 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ ,#.(6 Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OM

?4/.- STM 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ ,#.(6Z 3( Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OM

?4/.- ST] 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ B 3( Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O]

?4/.- STP 8 "+(4#&364$ G (Z  & Z+! 6 4/6( +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ I#-(6Z 3( Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O]

?4/.- STO 8 "+(4#&364$ G (Z  & Z+! $ -4#1 +&1 Z4&1 3$  1
4& (6 V+@ 1.-4&/ 5.--49+& D3+G "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT O]

?4/.- STKL 54/67- 3#".(4#& "4%4( 1 1#%+4& /-41 )#- 4&.&1+(4#& 34%."+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OP

?4/.- STKK ;+-/ 1#%+4& /-41  Y( &14&/ )-#% I#!+ ,9#(4+ (# ?"#-41+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT OP

?4/.- STKS 54/67- 3#".(4#& /-41 4& 5+%$(#& 8#+13TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTOO

?4/.- STKN =41+" /+./ 3(+(4#&3 4& (6 A6 3+$ +W V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KLL

?4/.- STK[ =41+" /+./ 3(+(4#&3 +"#&/ (6 <("+&(49 9#+3("4& TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KLL

!444



?4/.- NTK =-+9W # ) 5.--49+& D3+G "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKLK

?4/.- NTS A#%$+-43#& # ) Z4&1 3$  13 G (Z  & :?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKLS

?4/.- NTN A#%$+-43#& # ) Z4&1 14- 9(4#&3 G (Z  & :?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KLN

?4/.- NT[ A#%$+-43#& #) $- 33.- 3 G (Z  & :?, %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKL[

?4/.- NT_ A#%$+-43#& #) Z4&1 3$  13 G (Z  & I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKL_

?4/.- NTM A#%$+-43#& # ) Z4&1 14- 9(4#&3 G (Z  & I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKLM

?4/.- NT] A#%$+-43#& # ) $- 33.- 3 G (Z  & I<0 %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKL]

?4/.- NTP A#%$+-43#& #) Z4&1 3$  13 G (Z  & B8?7:?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKLP

?4/.- NTO A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & B8?7:?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKLO

?4/.- NTKL A#%$+-43#& #) $- 33.- 3 G (Z  & B8?7:?, %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKKL

?4/.- NTKK B8?7:?, %#1 " 1 Z4&1 3$  1 +/+4&3( #G3 -! 1 Z4&1 3$  1
+(AVV= TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTD " "

?4/.- NTKS B8?7:?, %#1 " 1 Z4&1 14- 9(4#& +/+4&3( #G3 -! 1 Z4&1 14- 9(4#&
+(AVV= TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT D " "

?4/.- NTKN B8?7:?, %#1 " 1 $- 33.- +/+4&3( #G3 -! 1 $- 33.- 
+(AVV=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKKS

?4/.- NTK[ B8?7:?, %#1 " 1 Z4&1 3$  1 +/+4&3( #G3 -! 1 Z4&1 3$  1
+( ; Z43 ((+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KKS

?4/.- NTK_ B8?7:?, %#1 " 1 Z4&1 14- 9(4#& +/+4&3( #G3 -! 1 Z4&1 14- 9(4#&
+( ; Z43 ((+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKKN

?4/.- NTKM B8?7:?, %#1 " 1 $- 33.- +/+4&3( #G3 -! 1 $- 33.- +( ; Z43 ((+TTTTTTTTTTTTTTTTTTTTT KKN

4Y



?4/.- NTK] B8?7:?, %#1 " 1 Z4&1 3$  1 +/+4&3( #G3 -! 1 Z4&1 3$  1
+( =6#%+3 >#4&( TTTTTTTTT KK[

?4/.- NTKP B8?7:?, %#1 " 1 Z4&1 14- 9(4#& +/+4&3( #G3 -! 1 Z4&1 14- 9(4#&
+( =6#%+3 >#4&(TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKK[

?4/.- NTKO B8?7:?, %#1 " 1 $- 33.- +/+4&3( #G3 -! 1 $- 33.- 
+( =6#%+3 >#4&(TTTTTTTTTTTTTTT KK_

?4/.- NTSL A#%$+-43#& #) Z4&1 3$  13 G (Z  & B8?7I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKKM

?4/.- NTSK A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & B8?7I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKK]

?4/.- NTSS A#%$+-43#& #) $- 33.- 3 G (Z  & B8?7I<0 %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKKP

?4/.- NTSN A#%$+-43#& #) Z4&1 3$  13 G (Z  & 8<0, a/-41"b %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKKO

?4/.- NTS[ A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & 8<0, a/-41"b %#1 " 1 Z4&1
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTTTKSL

?4/.- NTS_ A#%$+-43#& #) $- 33.- 3 G (Z  & 8<0, a/-41"b %#1 " 1 $- 33.- 
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKSK

?4/.- NTSM A#%$+-43#& #) Z4&1 3$  13 G (Z  & 8<0, a/-41Sb %#1 " 1 Z4&1
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKSS

?4/.- NTS] A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & 8<0, a/-41Sb %#1 " 1 Z4&1
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKSN

?4/.- NTSP A#%$+-43#& #) $- 33.- 3 G (Z  & 8<0, a/-41Sb %#1 " 1 $- 33.- 
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKS[

?4/.- NTSO A#%$+-43#& #) Z4&1 3$  13 G (Z  & 8<0, a/-41Nb %#1 " 1 Z4&1
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKS_

?4/.- NTNL A#%$+-43#& # ) Z4&1 14- 9(4#&3 G (Z  & 8<0, a/-41Nb %#1 " 1 Z4&1
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKSM

?4/.- NTNK A#%$+-43#& #) $- 33.- 3 G (Z  & 8<0, a/-41Nb %#1 " 1 $- 33.- 
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKS]

`



?4/.- NTNS A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ :?, Z4&1
+&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KSP

?4/.- NTNN A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ I<0 Z4&1
+&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KSO

?4/.- NTN[ A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ B8?7:?, Z4&1
+&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KNL

?4/.- NTN_ 0#1 " 1 3.-)+9  " !+(4#& +/+4&3( #G3 -! 1 3(#-% 3.-/ +( V+"(4% #- TTTTTTTTTTTTTTTTT KNK

?4/.- NTNM 0#1 " 1 3.-)+9  " !+(4#& +/+4&3( #G3 -! 1 3(#-% 3.-/ +( ; Z43 ((+ TTTTTTTTTTTTTTTTT KNK

?4/.- NTN] 0#1 " 1 3.-)+9  " !+(4#& +/+4&3( #G3 -! 1 3(#-% 3.-/ +( AVV=TTTTTTTTTTTTTTTTTTTTTTTTT KNS

?4/.- NTNP A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ B8?7I<0 Z4&1
+&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KNN

?4/.- NTNO A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ 8<0, a/-41"b
Z4&1 +&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KN[

?4/.- NT[L A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ 8<0, a/-41Sb
Z4&1 +&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTT KN_

?4/.- NT[K A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ 8<0, a/-41Nb
Z4&1 +&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KNM

?4/.- NT[S A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& +&1 #G3 -!+(4#&
.34&/ 3%+"" 1#%+4& /-41TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKN]

?4/.- NT[N ,#.(6341 7Q+3( ,(#-% ,.-/ D&.&1+(4#& 0 +$ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKNP

?4/.- NT[[ > &43."+ ,(#-% ,.-/ D&.&1+(4#& 0+$TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKNP

?4/.- NT[_ Q+3( -& ,6#- ,(#-% 3.-/ D&.&1+(4#& 0+$TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKNO

?4/.- NT[M 0#1 " 1 D&.&1+(4#& 0+$ +( LJNL 2=A OcKPcSLLNTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKNO

?4/.- NT[] 0#1 " 1 D&.&1+(4#& 0+$ +( SKJLL 2=A OcKPcSLLNTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K[L

?4/.- NT[P 0#1 " 1 D&.&1+(4#& 0+$ +( SLJLL 2=A OcKOcSLLNTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K[L

?4/.- NT[O =-+9W #) =-#$49+" ,(#-% Q-& 3(#TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K[K

?4/.- NT_L A#%$+-43#& #) Z4&1 3$  13 G (Z  & :?, %#1 " 1 Z4&1
+&1 #G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K[S

Y4



K[N

K[[

K[_

K[M

K[]

K[P

K[O

K_L

K_K

K_K

K_S

K_S

K_N

K_N

K_[

K_[

A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & :?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

A#%$+-43#& #) $- 33.- 3 G (Z  & :?, %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

A#%$+-43#& #) Z4&1 3$  13 G (Z  & I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

A#%$+-43#& #) $- 33.- 3 G (Z  & I<0 %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

A#%$+-43#& #) Z4&1 3$  13 G (Z  & B8?7:?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & B8?7:?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

A#%$+-43#& #) $- 33.- 3 G (Z  & B8?7:?, %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

B8?7:?, %#1 " 1 Z4&1 3$  1 +/+4&3( #G3 -! 1 Z4&1 3$  1
+( AVV=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

B8?7:?, %#1 " 1 Z4&1 14- 9(4#& +/+4&3( #G3 -! 1 Z4&1 14- 9(4#&
+( AVV=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

B8?7:?, %#1 " 1 $- 33.- +/+4&3( #G3 -! 1 $- 33.- +( AVV=TTTTTTTTT

B8?7:?, %#1 " 1 Z4&1 3$  1 +/+4&3( #G3 -! 1 Z4&1 3$  1
+( ; Z43 ((+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

B8?7:?, %#1 " 1 Z4&1 14- 9(4#& +/+4&3( #G3 -! 1 Z4&1 14- 9(4#&
+( ; Z43 ((+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

B8?7:?, %#1 " 1 $- 33.- +/+4&3( #G3 -! 1 $- 33.- +( ; Z43 ((+TTTT

B8?7:?, %#1 " 1 Z4&1 3$  1 +/+4&3( #G3 -! 1 Z4&1 3$  1
+( =6#%+3 >#4&(TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTTTTTTTTTTTTTTTTTTTTTTTT

B8?7:?, %#1 " 1 Z4&1 14- 9(4#& +/+4&3( #G3 -! 1 Z4&1 14- 9(4#&
+( =6#%+3 >#4&(TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

Y44



?4/.- NTM] B8?7:?, %#1 " 1 $- 33.- +/+4&3( #G3 -! 1 $- 33.- 
+( =6#%+3 >#4&(TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K__

?4/.- NTMP A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ :?, Z4&1
+&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTT K_M

?4/.- NTMO A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ I<0 Z4&1
+&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K_]

?4/.- NT]L A#%$+-43#& G (Z  & %#1 " 1 3.-)+9  " !+(4#& .34&/ B8?7:?, Z4&1
+&1 #G3 -!+(4#&TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K_P

?4/.- NT]K 0#1 " 1 3.-)+9  " !+(4#& +/+4&3( #G3 -! 1 3(#-% 3.-/ +( V+"(4%#- TTTTTTTTK_O

?4/.- NT]S 0#1 " 1 3.-)+9  " !+(4#& +/+4&3( #G3 -! 1 3(#-% 3.-/ +( ; Z43 ((+TTTTTTTTTK_O

?4/.- NT]N 0#1 " 1 3.-)+9  " !+(4#& +/+4&3( #G3 -! 1 3(#-% 3.-/ +( AVV=TTTTTTTTTTTTTTTKML

?4/.- NT][ A#%$+-43#& G (Z  & %#1 " 1 Z+( -  " !+(4#& 1.-4&/ Q-& 3(# +&1
#G3 -!+(4#& .34&/ 3%+"" 1#%+4& /-41TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKMK

?4/.- NT]_ 0#1 " 1 D&.&1+(4#& 0+$ +( LJNL 2=A PcNKcSLLMTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KMS

?4/.- NT]M 0#1 " 1 D&.&1+(4#& 0+$ +( K_JNL 2=A OcKcSLLMTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KMS

?4/.- NT]] 0#1 " 1 D&.&1+(4#& 0+$ +( KPJLL 2=A OcNcSLLMTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTKMN

?4/.- [TK Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G " +( AVV=TTTTTTTTTTTTTTTTTTTTTTTTTTKM[

?4/.- [TS Q--#-3 #) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13 +( AVV=TTTTTTTTTTTTTTTTTTTKM[

?4/.- [TN Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G " +( X4$(#$ W TTTTTTTTTTTTTTTTTKM_

?4/.- [T[ Q--#-3 # ) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13 +( X4$(#$ W TTTTTTTTTTTKM_

?4/.- [T_ Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G " +( , Z ""3 >#4&(TTTTTTTTTTTTKMM

?4/.- [TM Q--#-3 # ) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13
+( , Z ""3 >#4&(TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT KMM

?4/.- [T] Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G " +( ; Z43 +((+TTTTTTTTTTTTTTTTT KM]

?4/.- [TP Q--#-3 # ) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13 +( ; Z43 ((+TTTTTTTTTTTTKM]

?4/.- [TO Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G " +( A+%G-41/ TTTTTTTTTTTTTTTT KMP



?4/.- [TKL Q--#-3 # ) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13 +( A+%G-41/ KMP

?4/.- [TKK Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G " +( <&&+$#"43TTTTTTTTTTTTTTTT KMO

?4/.- [TKS Q--#-3 # ) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13 +( <&&+$#"43 KMO

?4/.- [TKN Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G " +( V+"(4%#- TTTTTTTTTTTTTTTT K]L

?4/.- [TK[ Q--#-3 # ) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13 +( V+"(4%#- K]L

?4/.- [TK_ Q&3 %G" ?#- 9+3(4&/ #) ,(#-% =41 )#- 5.--49+& D3+G "
+( =#"96 3( - V +96TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]K

?4/.- [TKM Q--#-3 # ) (6 %#1 " 1 3.-)+9  " !+(4#&3 Z4(6 14)) - &( Z4&13
+( =#"96 3( - V +96TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]K

?4/.- [TK] 0#1 " 1 3(#-% (41 Z4(6 S %#1 1.-4&/ 5.--49+& D3+G "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTK]S

?4/.- [TKP 0#1 " 1 3(#-% (41 Z4(6 N %#1 1.-4&/ 5.--49+& D3+G "TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTK]S

?4/.- [TKO I#1 4& (6 9#&(4& &(+" 36 ") 3 " 9( 1 )#- $"#((4&/ (6 9.-- &( $-#)4" TTTTTTTTTTTTTTTTTTTT K]N

?4/.- [TSL A.-- &( +&1  11@ !439#34(@ $-#)4" 3 )-#% (6 - 3."(3 # ) N %#1 "
1.-4&/ 3#.(6 Z4&1 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTK][

?4/.- [TSK A.-- &( +&1  11@ !439#34(@ $-#)4" 3 )-#% (6 - 3."(3 # ) S %#1 "
1.-4&/ 3#.(6 Z4&1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTK][

?4/.- [TSS A#%$+-43#& #) Z+( -  " !+(4#&3 34%."+( 1 Z4(6 +&1 Z4(6#.(
A#-4#"43 )#-9 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTK]_

?4/.- [TSN ,(#-% (41 - 3."(3 34%."+( 1 Z4(6 14)) - &( #$ & G#.&1+-@ 9#&14(4#&
4& (6 "#Z - V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]M

?4/.- [TS[ ,(#-% (41 - 3."(3 34%."+( 1 Z4(6 14)) - &( #$ & G#.&1+-@ 9#&14(4#&
4& (6 %411" V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]M

?4/.- [TS_ ,(#-% (41 - 3."(3 34%."+( 1 Z4(6 14)) - &( #$ & G#.&1+-@ 9#&14(4#&3
4& (6 .$$ - V+@TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]]

?4/.- [TSM =6 4&.&1+(4#& %+$ Z4(6 ;4 <8 1+(+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTK]P

?4/.- [TS] =6 4&.&1+(4#& %+$ Z4(6#.( ;4 <8 1+(+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT K]O

Y4!



<V,=8<A=

< F.+347N 3(#-% 3.-/ %#1 "4&/ 3@3( % Z+3 1 ! "#$ 1 )#- )#- 9+3(4&/ (6 3(#-% 3.-/ +&1
4&.&1+(4#& 4& (6 A6 3+$ +W V+@T =6 3@3( % Z+3 9#&3(-.9( 1 Z4(6 #& "+-/ .&3(-.9(.- 1 /-41
9#! -4&/ (6 <("+&(49 A#+3( )-#% I#!+ ,9#(4+ (# ?"#-41+ +&1 + 3%+"" -R "4%4( 1 1#%+4&
.&3(-.9(.- 1 /-41 9#! -4&/ (6 A6 3+$ +W V+@R C4-/4&4+ V +96R 5+%$(#& 8#+13 +&1 (6 
+1\+9 &( 9#&(4& &(+" 36 ") - /4#&3T D( Z+3 1 %#&3(-+( 1 (6+(R Z4(6 (6 "+-/ 1#%+4& /-41R (6 
%#1 " 9#."1 34%."+( (6 6.--49+& 4&1.9 1 3(#-% 3.-/ - +3#&+G"@ Z "" .34&/ +3(-#&#%49+" (41 
+( (6 #$ & G#.&1+-@ 9#&14(4#& +&1 4& (.-&R $-#!41 G#.&1+-@ 9#&14(4#& )#- (6 "4%4( 1 1#%+4&
%#1 "T ,4&9 (6 14))49."(@ #) 3$ 94)@4&/ (6 #$ & G#.&1+-@ 9#&14(4#& 4& (6 "4%4( 1 1#%+4& Z+3
3#"! 1 .34&/ (643 1.+"7/-41 % (6#1#"#/@R (6 %#1 " +964 ! 1 (6 $- 149(4! 9+$+G4"4(@ )#-
)#- 9+3(4&/ 3(#-% 3.-/ +3 "#&/ +3 +99.-+( +(%#3$6 -49 Z4&1 43 $-#!41 1T =6 64/6 - 3#".(4#&R
"4%4( 1 1#%+4& /-413 9#."1R +( (6 3+% (4% R G .3 1 (# %+$ 4&.&1+(4#& ) +(.- 3 4& 1 (+4"3 4&341 
(6 A6 3+$ +W V+@TT

=6 3(#-% 3.-/ %#1 "4&/ 3@3( % 6+3 G  & "4&W 1 Z4(6 14)) - &( +(%#3$6 -49 %#1 "3T =6 
34%."+(4#&3 Z4(6 14)) - &( Z4&13 $-#! 1 (6+( (6 3(#-% 3.-/ 34%."+(4#& 43 64/6"@ 1 $ &1 &( #&
(6 F.+"4(@ # ) (6 Z4&13 / & -+( 1 G@ +(%#3$6 -49 %#1 "3 +&1  &3 %G" ( 96&#"#/@ 43 & 9 33+-@
)#- (6 )#- 9+3(4&/ $.-$#3 +&1 (6 .&9 -(+4&(@ +33#94+( Z4(6 4(T >-#9 1.- 3 # )  &3 %G" 
34%."+(4#&3 Z - 1 ! "#$ 1 4& (643 3(.1@ 3# (6+( (6 %#1 "4&/ 3@3( % 9#."1 G .3 1 )#-
)#- 9+3(4&/ 3(#-% 3.-/ Z4(6  &3 %G" Z4&13T 8 +"43(49 34%."+(4#&3 9#&1.9( 1 4& (643 3(.1@
1 %#&3(-+( 1 (6+( (6 64/67- 3#".(4#& .&3(-.9(.- 1 /-41R Z6496 43 +G" (# - 3#"! 9#%$" Y
G+(6@% (-@R (#$#/-+$6@R +&1 9#+3("4& 3(-.9(.- R 9#."1 / & -+( +99.-+( 3(#-% 3.-/ +&1
4&.&1+(4#& - 3."(3 4) ;4 <8 1+(+ +- 4&9#-$#-+( 1T =6 64/67- 3#".(4#& /-41 +&1 +99.-+( ;4 <8
(#$#/-+$649 1+(+ +-  33 &(4+" )#- / & -+(4&/ +99.-+( 4&.&1+(4#& %+$3T E& #) (6 34/&4)49+&(
)4&14&/3 4& (643 3(.1@ 43 (6+( (6 9#+3(+" QW%+& 1@&+%493 1# 3 $"+@ +& 4%$#-(+&( -#" 4& Z+( -
 Y96+&/ 3 G (Z  & 9#&(4& (4+" 36 ") +&1 (6 A6 3+$ +W V+@T D& (643 9#&( Y(R 4( 43R (6 - #) -R
& 9 33+-@ (# .3 + F.+347N %#1 "R -+(6 - (6+& S %#1 "R 4& #-1 - (# - 3#"! ! -(49+" !+-@4&/
QW%+& (-+&3$#-(R Z6496 34/&4)49+&("@ 4%$-#! (6 3(#-% 3.-/ $- 149(4#&T

`C



 ! "#$% &( #) + ,(#-% ,.-/ 0#1 " 234&/ + 54/678 3#".(4#& 2&3(-.9(.- 1 :-41

#! - + ;+-/ #%+4&



A6+$( - KT D&(-#1.9(4#&

KTK ;4( -+(.- - !4 Z

,(#-% 3.-/ 43 +& +G&#-%+" -43 4& 3 + " ! " +99#%$+&@4&/ + 6.--49+& #- #(6 - 4&( &3 3(#-%R

+&1 Z6#3 6 4/6( 43 (6 14)) - &9 G (Z  & (6 #G3 -! 1 " ! " # ) (6 3 + 3.-)+9 +&1 (6 " ! "

(6+( Z#."1 6+! #99.-- 1 4& (6 +G3 &9 # ) (6 9@9"#& aI+(4#&+" 5.--49+& A &( -R IB,R SLLObT

D& (6 $+3( 3 ! -+" 1 9+1 3R (6 - +- %+&@ 3(#-% 3.-/ 3(.14 3 9#&1.9( 1 4& (6 A6 3+$ +W V+@

aV- (396& 41 -R KO_Od 5+--43R KOMNd >#- R KOM_d C+"" 7; !4&3#&  ( +"TR SLLSd B+&/  ( +"TR SLL_d

;4  ( +"TR SLLMd ,6 &  ( +"TR SLLM+R SLLMGR SLLPbT 5+--43 aKO_Mb 43 (6 )4-3( #& Z6# 3(+-( 1

3@3( %+(49 3(.14 3 #& (6 3(#-% 3.-/ 3 1. (# 6.--49+& 3 #& (6 Q+3( A#+3( # ) (6 2&4( 1 ,(+( 3T

D& 643 $+$ - e96+-+9( -43(493 #) (6 6.--49+& 3(#-% 3.-/ fR 5+--43 aKOMNb 3.%%+-4^ 1 )4! 143(4&9(

$-#9 33 3 (6+( 9+& +"( - (6 Z+( - " ! " 4& (41+" Z+( - - /4#&3 1.-4&/ + 3(#-% 3.-/ J a+b (6 

$- 33.-  )) 9(R aGb (6 14- 9( Z4&1  )) 9(R a9b (6  )) 9( #) (6  +-(6f3 -#(+(4#&R a1b (6  )) 9( #)

Z+! 3R +&1 a b (6 -+4&)+""  )) 9(T >#- aKOM_b 4&9".1 1 (Z# %#- )+9(#-3 4&!#"! 1 4& (6 

/ & -+(4#& +&1 %#14)49+(4#& #) 3(#-% 3.-/ 3 4& (6 A6 3+$ +W V+@J aKb (6 6 4/6( #) (6 (41 4&

(6 <("+&(49 E9 +& & +- (6  &(-+&9 # ) A6 3+$ +W V+@ +&1 aSb %#14)@4&/  )) 9(3 # ) 9#+3("4& 

9#&)4/.-+(4#& +&1 G+(6@% (-@T



I.% -49+" %#1 " 3(.14 3 # ) 6.--49+& 74&1.9 1 3(#-% 3.-/ G /+& 4& (6  +-"@ KO]L3T U " 3&4+&3W4

aKO]Sb 1 ! "#$ 1 (6 ,$ 94+" >-#/-+% (# ;43( <%$"4(.1 # ) ,.-/ 3 )-#% 5.--49+& 3 a,>;<,5b

4& KO]ST <)( - (6+(R , +R ;+W R +&1 E! -"+&1 ,.-/ 3 )-#% 5.--49+& 3 a,;E,5b Z+3 1 ! "#$ 1

+&1 Z41 "@ .3 1 G@ IE<< )#- 9#+3(+" )"##14&/ +&1 4&.&1+(4#& )#- 9+3(3 +"#&/ (6 :.") A#+3(

+&1 Q+3( -& , +G#+-1 # ) (6 2&4( 1 ,(+( 3 a U " 3&4+&3W4  ( +"TR KOP[d U " 3&4+&3W4  ( +"TRKOOSbT

 3$4( 4(3 $#$."+-4(@R (6 ,;E,5 %#1 " 6+3 3 ! -+" 143+1!+&(+/ 3 (6+( &  1 (# G 4%$-#! 1T

?4-3(R G 9+.3 4(3f .3 # ) 3(-.9(.- 1 /-41R (6 ,;E,5 %#1 " 6+3 + "4%4(+(4#& 4& - 3#"!4&/

9#%$"49+( 1 9#+3("4& 3 +&1 (6.3 3 ! - "@ - 3(-49(3 4(3 9+$+G4"4(@ )#- +99.-+( 34%."+(4#& #)

4&.&1+(4#&T , 9#&1R (6 +1! 9(4#& ( -%3 4& (6 %#% &(.%  F.+(4#&3 +- & /" 9( 1 4& (643 %#1 "R

Z6496 Z4"" 4&)". &9 (6 +99.-+9@ # ) (6 34%."+(4#&T D& - 9 &( 1 9+1 3R %+&@ #(6 - %#1 "3 .34&/

14)) - &( &.% -49+" 396 % 3 6+! G  & 1 ! "#$ 1 )#- (6 34%."+(4#& # ) 3(#-% 3.-/ 3 4& 14)) - &(

+- +3 a;@&96R KOPNd V".%G -/ +&1 0 ""#-R KOP]d ?"+(6 -  ( +"TR KOOKd ;. ((496  ( +"TR KOOSd

B 3( -4&W  ( +"TR KOOSd 5.GG -( +&1 09"&& 3R KOOObT E& #) (6 3 %#1 "3 43 (6 < AD8A %#1 "R

Z6496  %$"#@3 (6 .&3(-.9(.- 1 /-41 +&1 43 +G" (# - 3#"! (6 9#%$" Y 9#+3("4& +&1 (6 

G+(6@% (-@ # ) 36+""#Z Z+( - F.4( Z ""T

D& - 9 &( @ +-3R 1. (# (6 $#( &(4+" 4&9- +3 4& (6 3(- &/(6 +&1 )- F. &9@ # ) 6.--49+& 3 +&1 (6 4-

+33#94+( 1 3(#-% 3.-/ 3 - "+( 1 (# /"#G+" Z+-%4&/R (6 - 43 + - & Z 1 4&( - 3( )#- 4%$-#!4&/

3(#-% 3.-/ +&1 4&.&1+(4#& %#1 "3 +"#&/ (6 :.") A#+3( +&1 (6 Q+3( -& A#+3( # ) (6 2,<

aC+"" 7; !4&3#&  ( +"RT SLLSd B+&/  ( +"TR SLL_d V -&4 - +&1 =6#%$3#&R SLLMd X#6.(  ( +"TR SLLMd

;4  ( +"TR SLLMd B 43G -/ +&1 g6 &/R SLLMd ,6 &  ( +"TR SLLM+R SLLMGR SLLPbT 5#Z ! -R .$ (#

1+( R (6 - 43 &# )#- 9+3(4&/ %#1 " 1 ! "#$ 1 4& (6 A6 3+$ +W V+@T =643 3(.1@ +4%3 +(

1 ! "#$4&/ + 3(#-% 3.-/ +&1 4&.&1+(4#& )#- 9+3(4&/ 3@3( % )#- (6 A6 3+$ +W V+@T =6 

N



)#- 9+3(4&/ 3@3( % +1#$( 1 (6 .&3(-.9(.- 1 /-41 3(-+( /@ +&1 %+1 %#1 " 9+"9."+(4#& #! - +

"+-/ 1#%+4& Z4(6 + ! -@ 64/6 /-41 - 3#".(4#& & +- (6 9#+3( +&1 4&341 (6 A6 3+$ +W V+@T =643

+$$-#+96 Z4"" +""#Z .3 (# 3 ( .$ +&  +-"@ Z+-&4&/ 3@3( % G )#- 5.--49+& %+W 3 "+&14&/ +&1

 +3 (# 3$ 94)@ #$ & G#.&1+-@ )#- )#- 9+3(4&/T <( (6 3+% (4% R (6 64/67- 3#".(4#& .&3(-.9(.- 1

/-41R +41 1 G@ 4&9#-$#-+(4#& #) ;4 <8 1+(+R Z4"" /- +("@  &6+&9 (6 +99.-+9@ #) 4&.&1+(4#&

34%."+(4#& 4& (6 A6 3+$ +W V+@T

KTS ,94 &9 9#&( Y( # ) (643 3(.1@

=6 3(#-% 3.-/ +&1 +33#94+( 1 4&.&1+(4#& 9+& 9+.3 3 ! - "#33 # ) "4) +&1 4%% &3 1+%+/ (#

(6 $-#$ -(@ 4& 9#+3(+" +- +3R Z6496 43 .3.+""@ 1. (# "+9W # ) Z+-&4&/ +&1 4&3.))494 &(

$- $+- 1& 33T 5.--49+& X+(-4&+ #) (6 SLL_ <("+&(49 6.--49+& 3 +3#&R Z6496 43 (6 %#3( - 9 &(

 Y+%$" 36#Z4&/ (6 3 ! - 6+^+-1 #) 3(#-% 3.-/ 3R 9+.3 1 +( " +3( KRPNM $ #$" (# "#3 (6 4-

"4! 3 4& (6 :.") #) 0 Y49# +- + +&1 (6 3(#-% 43  3(4%+( 1 (# 6+! G  & - 3$#&34G" )#- hPKTS

G4""4#& aSLL_ 2, R Z4W4$ 14+T#-/b 4& 1+%+/ R %+W4&/ 4( (6 9#3("4 3( (-#$49+" 9@9"#& 4& 2T,T

643(#-@T 0.96 #) (643 "#33 Z+3 1. (# (6 3(#-% 3.-/ aZ4W4$ 14+T#-/bT =6 A6 3+$ +W V+@ +- +

43 +"3# + "+-/ R "#Z7"@4&/ 9#+3(+" +- + (6+( 43 !."& -+G" (# 4&.&1+(4#& 1.-4&/ + 3(#-% 3.-/ 9+.3 1

G@  4(6 - + 6.--49+& #- &#-f  +3( -T 5.--49+& D3+G " #) (6 SLLN <("+&(49 6.--49+& 3 +3#&

9+.3 1 +G#.( K] 1 +(63R 1+%+/ (# [LLL 6#% 3 +"#&/ (6 A6 3+$ +W V+@ +- +R +&1 (#(+"

1+%+/ #) +G#.( hNTM G4""4#& aSLLN 2, R Z4W4$ 14+T#-/bT =6 "#Z - A6 3+$ +W V+@R 4&9".14&/

(6 5+%$(#& 8#+13 +&1 C4-/4&4+ V +96 +- +3R Z+3 (6 %#3( 1+%+/ 1 +- + 1.-4&/ 5.--49+& 

D3+G "T <99#-14&/ (# 2T,T A &3.3 1+(+R %#- (6+& KM %4""4#& $ #$" "4! 4& (6 A6 3+$ +W V+@

Z+( -36 1 +&1 (643 $#$."+(4#& 9#&(4&. 3 (# /-#ZT ?+9(#-4&/ 4& (6 +&(494$+( 1 3 +7" ! " -43 R

9#&(4&.4&/ 9#+3(+" 1 ! "#$% &(R +&1 $#( &(4+" 4&9- +3 3 4& (6 )- F. &9@ +&1 3 ! -4(@ # ) 3(#-%3

[



$#334G"@ - "+( 1 (# /"#G+" Z+-%4&/R (6 $ #$" # ) (6 A6 3+$ +W V+@ - /4#& +&1 (6 4- $-#$ -(@

+- )+94&/  ! - 4&9- +34&/ -43W3T =# - 1.9 (6  9#&#%49 +&1  &!4-#&% &(+" 4%$+9(3 # ) ).(.- 

3(#-%3 #& (6 A6 3+$ +W V+@ +- +R + 3.))494 &( +99.-+( 3(#-% 3.-/ +&1 4&.&1+(4#& $- 149(4#&

%#1 " 43 64/6"@ 1 34-+G" T 5#Z ! -R 3.96 + %#1 " 43 3(4"" "+9W4&/ 1. (# )#""#Z4&/ - +3#&3J aKb

4&3.))494 &( - 3#".(4#& +&1 +99.-+94 3 4& (6 % ( #-#"#/49+" )#- 9+3(4&/ )4 "13d aSb 4&+1 F.+( 

- 3#".(4#& +&1 +99.-+9@ #) (6 (#$#/-+$649 +&1 G+(6@% (-49 1+(+d aNb 14))49."(4 3 4& #G(+4&4&/ (6 

#$ & G#.&1+-@ 9#&14(4#& 1.-4&/ (6 3(#-% 9#&14(4#&d a[b 4&3.))494 &( 9#%$.(+(4#&+" $#Z - )#-

3 ((4&/ .$ + 64/6 - 3#".(4#& /-41 #! - + "+-/ 1#%+4& 34%."(+& #.3"@T =6 3 $-#G" %3 +- 

 Y$ 9( 1 (# G $+-(4+""@ 3#"! 1 G@ (6  %$"#@% &( # ) (6 )#""#Z4&/ 1 ! "#$% &(3 4& (643 3(.1@J

aKb < $#Z -)." 9#%$.(4&/ 3@3( % Z+3  %$"#@ 1 4& (6 3(#-% 3.-/ 34%."+(4#&T =6+&W3 (# (6 

+1!+&9 #) (6 9#%$.( - ( 96&#"#/@R + 6 ( -#/ & #.3 9".3( - 9#%$.(4&/ 3@3( % &+% 1 ,94A"#& 

+( A#"" / # ) B4""4+% +&1 0+-@ 6+3 G  & .3 1 4& (643 3(.1@T ,$ 94)49+""@R + 3.G9".3( - &+% 1

=@$6##&R Z6496 6+3 ]S 1.+"7$-#9 33#-3R 1.+"79#- 3 -! -3R Z+3  %$"#@ 1T D( 6+3 3.$$"4 1

 &#./6 9#%$.(+(4#&+" $#Z - )#- 9+"4G-+(4&/ +&1 -.&&4&/ (6 3(#-% 3.-/ %#1 "T <( (6 3+% 

(4% R + 9#%$.(+(4#&+""@  ))494 &( &.% -49+" %#1 " &+% 1 Q." -4+&7;+/-+&/4+& A4-9."+(4#&

aQ;AD8Ab 43  %$"#@ 1 (# 3 ( .$ (6 3(#-% 3.-/ %#1 " 4& #-1 - (# / ( (6 G 3( 9#%$.(+(4#&+"

3$  1 )#- $- 149(4#& $.-$#3 3T >- !4#.3 3(.1@ aB+&/  ( +"TR SLL_b 6+3 $-#! 1 (6 9+$+G4"4(@ #)

(643 %#1 " )#- 34%."+(4&/ (6 3(#-% 3.-/ T D& (6 ).(.- R (6 $+-+"" " 9#%$.(4&/ ( 96&#"#/@ Z4""

G  %$"#@ 1 +3 Z "" )#- %#- $#Z -)." 9#%$.(4&/ 9+$+G4"4(@T

aSb 0#1 " /-41 - 3#".(4#& 43 !4(+" 4& + &.% -49+" %#1 " (# $- 149( 3.-/ +&1 4&.&1+(4#& +99.-+( "@

4& "#Z7"@4&/ 9#+3(+" +- +3 a,6 &  ( +"TR SLLM9bT =6 3(-.9(.- 1 /-41 (6+( 6+3 G  & Z41 "@ .3 1 4&

(6 $- !4#.3 3(.14 3 43 &#( +G" (# - 3#"! (6 9#%$" Y 9#+3("4& +&1 "#Z7"@4&/ 9#+3(+" +- +3 +( +

64/6 - 3#".(4#& Z64" 3(4"" 9#! -4&/ + "+-/ 1#%+4&R 34&9 4( 9+&&#( )-  "@ 96+&/ 3$+(4+"

_



- 3#".(4#& 4& + /4! & /-41T D& 9#&(-+3( (# (6 3(-.9(.- 1 /-41R (6 .&3(-.9(.- 1 /-41 9#."1 6+! +

64/6 - 3#".(4#& 4& 9#+3(+" +- +3 +&1 - "+(4! "@ "#Z - 3#".(4#& 4& (6 #$ & #9 +& +( (6 3+% (4% T

,#% .&3(-.9(.- 1 /-41 %#1 "3 .34&/ + )4&4( 14)) - &9 396 % 6+! G  & 1 ! "#$ 1 $- !4#.3"@R

G.( (6 $-#G" % Z4(6 (6#3 %#1 "3 43 (6+( (6 @ +- .3.+""@ - 3(-49( 1 G@ (6 A?; 9#&14(4#& Z6 &

4&9- +34&/ (6 /-41 - 3#".(4#&T D& (643 3(.1@R (6 Q;AD8A %#1 "R Z4(6 (6  %$"#@% &( # ) (6 

3 %474%$"494( +&1 Q." -4+&7;+/-+&/4+& 396 % 3R 43 " 33 - 3(-49( 1 G@ (6 3(+G4"4(@ 9#&14(4#&R

Z6496 % +&3 (6+( + "+-/ (4% 3( $ 9+& G .3 1T =6.3R + 64/67- 3#".(4#& /-41 9+& G  %$"#@ 1

Z4(6#.( %.96 1 9- +3 4& 9#%$.(+(4#&+" 3$  1 9#%$+- 1 (# #(6 - .&3(-.9(.- 1 /-41 %#1 "3T

aNb B4(6#.( +99.-+( (#$#/-+$649 1+(+R + 64/67- 3#".(4#& /-41 43 &#( F.4( .3 )." (# $- 149( (6 

4&.&1+(4#& +99.-+( "@T ?#-(.&+( "@R (6 64/67- 3#".(4#& ;4/6(  ( 9(4#& +&1 8+&/4&/ a;4 <8b

(#$#/-+$649 1+(+ 43 &#Z +!+4"+G" T =643 ;4 <8 ( 96&#"#/@ 43 + 3(+( 7#)7(6 7+-( ( 96&#"#/@ (6+(

9+& % +3.- (6 "+&1 (#$#/-+$6@ +( + 6#-4^#&(+" - 3#".(4#& #) K % ( -T B4(6 (6  %$"#@% &( #)

;4 <8 (#$#/-+$649 1+(+ 4& (6 5+%$(#& 8#+13 +&1 C4-/4&4+ V +96 +- +3R #.- 64/67- 3#".(4#&

/-41 9+& / & -+( +& +99.-+( 4&.&1+(4#& $- 149(4#&T  3$4( (6 .3 #) $#Z -)." 9#%$.( -

- 3#.-9 +&1 +&  ))494 &( &.% -49+" %#1 "R F. 3(4#&3 +3 (# Z6 (6 - (6 %#1 " 9#."1 -.& Z4(6

3.96 + 64/67- 3#".(4#& /-41 F.49W"@ +&1 3(+G"@  &#./6 +&1 6#Z %.96 (6 ;4 <8 1+(+ 9#."1 6 "$

4%$-#! (6 $- 149(4#& F.+"4(@ #) 4&.&1+(4#& 4& (6 "#Z - V+@ +- + Z - .&9 -(+4& G )#- (643

3(.1@T =643 3(.1@ $-#! 1 (6+( (6 %#1 " 9#."1 G 3 ( .$ Z4(6 (6 64/67- 3#".(4#& /-41 +&1 9#."1

34%."+( 3(#-% 3.-/ +&1 4&.&1+(4#&  ))494 &("@ +&1 (6+( (6 ;4 <8 1+(+ 43 F.4( & 9 33+-@ )#-

(6 4&.&1+(4#& 34%."+(4#&T

a[b =# 3#"! (6 $-#G" % #) 3$ 94)@4&/ (6 #$ & G#.&1+-@ 9#&14(4#& )#- (6 %#1 "R + "+-/ 

1#%+4& /-41 9#! -4&/ +& +- + %.96 "+-/ - (6+& (6 34^ # ) (6 3(#-% 3@3( % 43 .3 1T B4(6 (643

"+-/ 1#%+4&R (6 #$ & G#.&1+-@ 9#&14(4#& #) #.- %#1 " Z#."1 G & /"4/4G"@ 4%$+9( 1 G@ 3(#-%

M



3@3( %3 "4W (6 6.--49+& #- &#-f  +3( -R 3# 4( 9#."1 G 34%$"@ 3$ 94)4 1 +3 (6 (41 G#.&1+-@

#&"@T 5#Z ! -R 4( 43 &#( $-#$ - (# #&"@ 3$ 94)@ (6 (41 G#.&1+-@ 9#&14(4#& )#- (6 "4%4( 1 1#%+4&

64/67- 3#".(4#& /-41 )#- (6 "#Z - V+@ Z6 & .34&/ (6 %#1 " )#- $- 149(4&/ (6 4&.&1+(4#&R 34&9 

(6 G#.&1+-@ 43 4&)". &9 1 G@ (6 3(#-% 3@3( %3T =6.3 (6 "4%4( 1 1#%+4& /-41 +&1 (6 "+-/ 

1#%+4& /-41 +- 9#.$" 1 (#/ (6 -T <)( - (6 "+-/ 1#%+4&  Y 9.(4#& 9#%$" ( 3R (6 #.($.( # ) (643

"+-/ 1#%+4& %#1 " 43 .3 1 )#- 3$ 94)@4&/ (6 #$ & G#.&1+-@ 9#&14(4#& #) (6 "4%4( 1 1#%+4&T

=6 F. 3(4#& +G#.( 6#Z "+-/ 43 "+-/  &#./6 )#- + 1#%+4&R +&1 4) 4( 43 $#334G" (# 34%."+( 

6@1-#1@&+%49 $-#9 33 +99.-+( "@ Z4(6 3.96 + "+-/ 1#%+4& 43 +& #$ & F. 3(4#&T D( Z+3 &#(

+&3Z - 1 .&(4" (6 %#1 " Z+3 3 ( .$ +&1 3 ! -+" ( 3( -.&3 Z - 9#&1.9( 1T A#%$-#%43 Z+3 +"3#

%+1 Z4(6 +& +99 $(+G" 9#%$.(+(4#&+" 3$  1T D&3( +1 #) .34&/ #&"@ #& /-41 Z4(6 G#(6 (6 "+-/ 

1#%+4& +&1 64/6 - 3#".(4#& 4& (6 "#Z - V+@R (Z# /-413R &+% "@ + ! -@ "+-/ 1#%+4& /-41 +&1 +

"4%4( 1 1#%+4& /-41R Z - .3 1 4& 9#&\.&9(4#& Z4(6 + 9#.$"4&/ $-#9 33T D& )+9(R (6 - +- 3 ! -+"

9#&341 -+(4#&3 +G#.( 4(T =6 @ +- J a+b D) (6 (Z# /-413 Z - 9#%G4& 1 (#/ (6 -R (6 34^ # ) (6 

& Z /-41 Z#."1 G (## "+-/ +&1 (6 9#%$.(+(4#&+" 3$  1 Z#."1 14%4&436T ,4&9 (643 %#1 " 43 3 (

.$ )#- $- 149(4#& $.-$#3 3 4& (6 ).(.- R (6 9#%$.(+(4#&+" 3$  1 43 + W @ 433. T =# / ( G (( -

3$  1R (6 /-413 +- 3 $+-+( "@ / & -+( 1R aGb =6  Y$+&34G4"4(@ # ) (643 $- 149(4#& %#1 " 3@3( % 43

9#&341 - 1 )#- (6 ).(.- - 3 +-96T I#Z (6 4&.&1+(4#& $- 149(4#& 43 #&"@ 3 ( .$ )#- (6 "#Z - G+@

+- +R G.( 4& (6 ).(.- R #(6 - +- +3 Z4"" G 4&9".1 1 +3 Z ""R "4W (6 "#Z "@4&/ +- +3 4& (6 %411" 

+&1 .$$ - V+@ +&1 $#334G"@  ! & (6 +- +3 +"#&/ (6 <("+&(49 9#+3("4& T D) &#Z #&"@ #& /-41 43

.3 1R (6 &  ! -@ (4% + & Z +- + &  13 (# G 4&9".1 1R (6 /-41 &  13 (# G - / & -+( 1 +&1

9+"4G-+( 1 +/+4&T =6+( 43 &#( +&  ))494 &( Z+@ 34&9 (6  Y$+&34G4"4(@ 43 +ZWZ+-1T D&3( +1 # ) .34&/

(643 Z+@R (6 "+-/ 1#%+4& /-41 Z4"" G W $( .&96+&/ 1R G.(  ! -@ (4% + & Z 3%+"" 1#%+4& /-41

Z4"" G / & -+( 1 (# 9#! - (6 & Z +- + #) 4&( - 3( Z4(6 64/67- 3#".(4#& +&1 ;4 <8 (#$#/-+$649

]



1+(+ 4&$.(T 5 &9 R 4& (6 ).(.- R (6 $- 149(4#& %#1 " 3@3( % Z#."1 G 3 ( .$ Z4(6 #& "+-/ 

1#%+4& /-41 +&1 3 ! -+" 3%+"" 1#%+4& /-413 Z4(6 64/6 - 3#".(4#& )#- 14)) - &( +- +3 9#.$" 1

(#/ (6 -T B4(6 (6 $#Z - #) $+-+"" " 9#%$.(4&/R (6 %#1 " 9#."1 -.& Z4(6 (6 3 /-413 +( (6 3+% 

(4% T Q+96 3%+"" 1#%+4& /-41 9#."1 / ( 4(3 #Z& G#.&1+-@ 9#&14(4#& )-#% (6 3+% "+-/ 1#%+4&

/-41 +3 3##& +3 (6 "+-/ 1#%+4& %#1 " #.($.( G 9#% 3 +!+4"+G" T B4(6 (643 +$$-#+96R (6 

9#%$.(4&/ 3$  1 Z4"" &#( G 1 9- +3 1 %.96 Z64" %#- 64/67- 3#".(4#& +- +3 +- 4&9".1 1T

a_b =# 3#"! (6 $-#G" % #) (6 .&9 -(+4&(@ # ) % ( #-#"#/49+" %#1 "4&/R (6  &3 %G" 

( 96&#"#/@ Z+3  %$"#@ 1 4& (643 3(.1@T E.- 6@1-#1@&+%49 %#1 " Z+3 9#.$" 1 Z4(6 14)) - &(

+(%#3$6 -49 %#1 "3 (# -.& (6  &3 %G" 34%."+(4#&3 4& #-1 - (# / ( + -+&/ #) (6 $- 149( 1

Z+( -  " !+(4#&T Q+96 (@$ #) Z4&1 )-#% 14)) - &( +(%#3$6 -49 %#1 "3 Z+3 9#%$+- 1 Z4(6 (6 

#G3 -!+(4#&3T =6 %#3( - "4+G" Z4&1 Z )#.&1 43 (6 B8?7:?, Z4&1T D( 43 $-#! 1 (6+( (6 

#G3 -! 1 Z+( -  " !+(4#& ) "" 4&(# (6  &! "#$ #) Z+( -  " !+(4#& / & -+( 1 Z4(6 14)) - &( Z4&13T

=643 (6 343 Z4"" 1439.33 +"" (6 1 (+4"3 # ) $-#9 33 3 +&1 +$$-#+96 3 (6+( 6+! G  & .3 1 (# 3 ( .$

(6 %#1 " +&1 3#"! (6  Y43(4&/ $-#G" %3T

.-4&/ (6 3 ((4&/ .$ # ) (6 "+-/ 1#%+4& %#1 "R 4( Z+3 )#.&1 (6+( (6 QW%+& (-+&3$#-( $"+@3 +

! -@ 4%$#-(+&( -#" 4& (6  Y96+&/ # ) )".Y +9-#33 (6 A6 3+$ +W V+@ %#.(6 1.-4&/ 3(#-% 3.-/ 

 ! &(3T =+W4&/ 5.--49+& D3+G " +3 +&  Y+%$" R Z4(6#.( (6 A#-4#"43 )#-9 R (6 Z+( -  " !+(4#& 4&

(6 V+@ Z+3 .&1 - 3(4%+( 1 G )#- (6 3(#-% 3.-/ $ +WT D& )+9(R 1.-4&/ (643 $ -4#1R &#-(6 +&1

&#-(6 +3( Z4&1 Z+3 G"#Z4&/ #! - (6 9#&(4& &(+" 36 ") & +- (6 A6 3+$ +W V+@T ,4&9 (6 

QW%+& (-+&3$#-( 4& (6 I#-(6 -& 5 %43$6 - 43 $ -$ &149."+- (# (6 Z4&1 14- 9(4#& +&1 (# (6 

-4/6(76+&1 341 R .&1 - &#-%+" 9#&14(4#&3R (6 Z4&1 Z4"" (-+&3$#-( (6 Z+( - 4&(# (6 V+@T =6.3R

Z4(6#.( (6 A#-4#"43 )#-9 R &#(  &#./6 Z+( - Z+3 (-+&3$#-( 1 4&(# (6 V+@ +&1 (6 Z+( -  " !+(4#&



G )#- (6 3(#-% 3.-/ $ +W Z+3 .&1 - 3(4%+( 1T ,4%4"+-"@R (6 Z+( -  " !+(4#& Z+3

#! - 3(4%+( 1 +)( - (6 $ +W Z4(6#.( (6 A#-4#"43 )#-9 34&9 (6 3#.(6 +3( +&1 3#.(6 Z4&1 Z+3

G"#Z4&/T =643 (6 343 Z4"" 1439.33 (6 4%$#-(+&9 # ) QW%+& (-+&3$#-( 4& %#1 "4&/ 3(#-% 3.-/ +&1

(6 & 9 334(@ # ) 3 ((4&/ .$ + N714% &34#&+" %#1 "T

KTN EG\ 9(4! 3 +&1 #.("4& 

=6 $-4%+-@ /#+" # ) (643 3(.1@ 43 (# 1 ! "#$ + 3(#-% 3.-/ +&1 4&.&1+(4#& )#- 9+3( %#1 " 3@3( %

G@  %$"#@4&/ + 9#.$" 1 "+-/ 1#%+4&R 64/67- 3#".(4#& /-41R +&1 "4&W4&/ Z4(6 +(%#3$6 -49 %#1 "3

4& (6 A6 3+$ +W V+@ +- +T =6 3$ 94)49 #G\ 9(4! 3 # ) (6 $-#$#3 1 $-#\ 9( +- J

KT =# 9- +( + "+-/ 1#%+4& #-(6#/#&+" .&3(-.9(.- 1 /-41 (6+( 9#! -3 (6 <("+&(49 A#+3( )-#%

I#!+ ,9#(4+ (# ?"#-41+T

ST =# / & -+( + 64/67- 3#".(4#& /-41 9#! -4&/ (6 C4-/4&4+ V +96 +&1 ?"+%$(#& 8#+13 +- + Z4(6

4&( -$#"+(4#& # ) ;4 <8 1+(+ )#- 34%."+(4&/ (6 4&.&1+(4#&T

NT =# 3 ( .$ (643 %#1 " 3@3( % G@ & 3(4&/ (6 (Z# /-413 Z4(6 (6 9#%$.(+(4#&+""@  ))494 &( %#1 "

Q;AD8A +&1 (# 9+"4G-+( 4( G@ +1\.3(4&/ $+-+% ( -3T

[T =#  %$"#@ Z4&1 1+(+ )-#% 14)) - &( +(#%3$6 -49 %#1 "3R (# 34%."+( (Z# 9+3 3 #) 3(#-% 3.-/ R

4&9".14&/ (6 3(#-% 3.-/ 3 9+.3 1 G@ aKb 5.--49+& D3+G " +&1 aSb =-#$49+" ,(#-% Q-& 3(#R +&1 (#

9#%$+- Z4(6 #G3 -!+(4#& 1+(+ (#  Y+%4& (6 $- 149(4#& 9+$+G4"4(@ # ) (6 +(%#3$6 -49 %#1 "

+&1 #.- 6@1-#1@&+%49 "+-/ 1#%+4& %#1 "T

_T =# 34%."+( +&1 !43.+"4^ (6 4&.&1+(4#& )#- (6 C4-/4&4+ V +96 +&1 5+%$(#& 8#+13 +- +3

Z4(6 (6 64/67- 3#".(4#& /-41 .34&/ (6 #.($.( )-#% (6 "+-/ 1#%+4& %#1 " +3 (6 G#.&1+-@

9#&14(4#&T



=6 #.("4& #) (643 (6 343 43 +3 )#""#Z3J

D& A6+$( - SR (6 +(%#3$6 -49 %#1 "3 / & -+(4&/ (6 Z4&1 +&1 $- 33.- )4 "13 +- 1 39-4G 1T <

1 (+4" 1 1 39-4$(4#& #) (6 6@1-#1@&+%49 %#1 " Q;AD8AR 4&9".14&/ (6 /#! -&4&/  F.+(4#&3R

(- +(% &( # ) G#((#% +&1 3.-)+9 G#.&1+-@ 9#&14(4#&3R +&1 (6 $+-+% ( -4^+(4#& #)  11@ !439#34(@R

A#-4#"43 )#-9 R +&1 (41+" $#( &(4+"R 43 /4! &T =6 %#1 " 3 ( .$R 4&9".14&/ /-41 / & -+(4#& +&1 (41 

9+"4G-+(4#&R +- 1 39-4G 1 4& (643 96+$( - +3 Z ""T

D& A6+$( - NR (6 3(#-% 3.-/ +&1 4&.&1+(4#& 34%."+(4#& )#- (Z# 39 &+-4#3R 5.--49+& D3+G " +&1

=-#$49+" ,(#-% Q-& 3(#R +- 1439.33 1T  39-4$(4#& )#-  +96 3(#-%R Z4&1 +&1 $- 33.- 

9#%$+-43#&R 3(#-% 3.-/ R +&1 4&.&1+(4#& - 3."(3 +- 4&(-#1.9 1 4& (643 96+$( -T

D& A6+$( - [R 1439.334#&3 +G#.( (6 .&9 -(+4&(@ # ) (6  &3 %G" -.&3 +- /4! &T , ! -+" &.% -49+"

 Y$ -4% &(3 Z - 9+--4 1 #.( (#  Y+%4& (6 4&)". &9 #) QW%+& (-+&3$#-(R (6 #$ & G#.&1+-@

9#&14(4#& # ) (6 "4%4( 1 1#%+4& %#1 " +&1 +99.-+9@ # ) (6 (#$#/-+$649 1+(+ #& (6 3(#-% 3.-/ 

+&1 4&.&1+(4#& 34%."+(4#&3T

=6 9#&9".34#&3 +&1 1439.334#&3 # ) (643 Z6#" 3(.1@ +- /4! & 4& A6+$( - _T

<$$ &14Y < /4! 3 (6 1 )4&4(4#& #) 3(+(43(49 % +3.- 3

<$$ &14Y V /4! 3 (6 9+( /#-@ #) (6 6.--49+& 3(- &/(6

KL



O(<@),$ E S,+A$%@)%>B >? <)D>+@(,$%A D>.,# @$>.;A)+ <B. +)>$D
+;$&, (=.$>.=B<D%A D>.,#

STK  39-4$(4#& #) +(%#3$6 -49 %#1 "3

=6 Z4&1 +&1 $- 33.- )4 "13 +- W @  " % &(3 )#- 34%."+(4&/ (6 3(#-% 3.-/ G.( +- 14))49."( (#

$- 149( 4& 9#+3(+" +- +3T V 9+.3 (6 A6 3+$ +W V+@ (#$#/-+$6@ 43 9#%$" Y +&1 "+-/ 9#&(-+3(3

4& Z4&1 3$  13 +- #G3 -! 1 G (Z  & "+&1 +&1 Z+( - 3.-)+9 3R (6 9.-- &("@ #$ -+(4#&+" %#1 "

)-#% (6 IE<< I+(4#&+" A &( -3 )#- Q&!4-#&% &(+" >- 149(4#& aIAQ>bR Z6496 6+3 + 6#-4^#&(+"

- 3#".(4#& # ) KS W%R 43 4&+1 F.+( )#- - 3#"!4&/ 1 (+4" 1 Z4&1 )4 "13 #! - (6 A6 3+$ +W V+@

+&1 4(3 (-4G.(+-4 3T =6 - )#- R + 64/67- 3#".(4#& +(%#3$6 -49 %#1 " 43 - F.4- 1 (# $-#!41 1 (+4" 1

3.-)+9 Z4&13T D& (643 $-#\ 9(R (Z# 64/67- 3#".(4#& +(%#3$6 -49 %#1 "3R B +(6 - 8 3 +-96 +&1

?#- 9+3(4&/ aB8?b 0#1 " +&1 8 /4#&+" <(%#3$6 -49 0#1 "4&/ ,@3( % a8<0,bR +-  %$"#@ 1T

=6 IB, +( B+W )4 "1R C< a<XHb #$ -+( 3 + 64/67- 3#".(4#& B8? %#1 "R Z6496 43 + 9#%$" ( 

&.% -49+" Z +(6 - $- 149(4#& 3@3( % (+4"#- 1 )#- + Z#-W3(+(4#& )#- + 3$ 94)4 1 "#9+" %#1 "4&/

1#%+4&T =6 B +(6 - 8 3 +-96 +&1 ?#- 9+3(4&/ aB8?b 0#1 " 43 + & Y(7/ & -+(4#& % 3#39+" 

&.% -49+" Z +(6 - $- 149(4#& 3@3( % 1 34/& 1 (# 3 -! G#(6 #$ -+(4#&+" )#- 9+3(4&/ +&1

+(%#3$6 -49 - 3 +-96 &  13T D( ) +(.- 3 %."(4$" 1@&+%49+" 9#- 3R + N714% &34#&+" !+-4+(4#&+"

aN C<8b 1+(+ +334%4"+(4#& 3@3( %R +&1 + 3#)(Z+- +-964( 9(.- +""#Z4&/ )#- 9#%$.(+(4#&+"

$+-+"" "43% +&1 3@3( %  Y( &34G4"4(@T B8? 43 3.4(+G" )#- + G-#+1 3$ 9(-.% #) +$$"49+(4#&3 +9-#33

"4



3$+(4+" 39+" 3 -+&/4&/ )-#% % ( -3 (# (6#.3+&13 #) W4"#% ( -3T <XH 6+3 9#&)4/.- 1 (643 %#1 " (#

-.& +( +$$-#Y4%+( "@ + [7W% 6#-4^#&(+" - 3#".(4#&R .34&/  4(6 - (6 IAQ> &#&76@1-#3(+(49

% 3#39+" %#1 " 9#- aI00b #- (6 +1!+&9 Z +(6 - - 3 +-96 9#- a<8Bb 1 ! "#$ 1 G@ (6 

I+(4#&+" A &( - )#- <(%#3$6 -49 8 3 +-96T =643 %#1 " 43 3(+( 7#)7(6 7+-( Z4(6 9#&)4/.-+G" 

$+-+% ( -3 +&1 (6 - 3#".(4#& (# $-#!41 (6 G 3( )#- 9+3( )#- (6 A6 3+$ +W V+@T =6 "#9+"

B8? Z4"" .3 (6 I00 9#- +( [7W% - 3#".(4#&T =643 /-41 +""#Z3 (6 %#1 " (# -.& Z4(6  Y$"494(

9#&! 9(4#&T A#&3 F. &("@R (6 %#1 " 43 +G" (# $-#1.9 1 (+4" 1 G+&14&/ 3(-.9(.- 3 4& (-#$49+"

3@3( %3 +&1 Z4&1 )4 "1 96+&/ 3 +( )4& 39+" 3T

=6 8<0, 43 + 64/67- 3#".(4#& &.% -49+" %#1 " (6+( 6+3 G  & -.& #$ -+(4#&+""@ +( B +(6 -)"#Z

)#- #! - N @ +-3 +&1 43 + Z ""7 3(+G"436 1R % 3#39+" %#1 "T 8<0, Z+3 1 ! "#$ 1 +( A#"#-+1#

,(+( 2&4! -34(@ +&1 .3 3 + 14)) - &( &.% -49+" 9#- +&1 $6@3493 $+9W+/ )-#% B8?T D& (643

3(.1@R 8<0, 43 -.& .34&/ N /-413 +&1 (6 64/6 3( #& 43 +( S7W% - 3#".(4#& a! -3.3 [7W%

- 3#".(4#& )#- B8?bR 3# (643 /-41 %+@ - 3#"! +114(4#&+" % 3#39+" ) +(.- 3 # ) (6 Z4&13 4& (6 

A6 3+$ +W V+@ - /4#&T

Q&3 %G" )#- 9+3(4&/ #) Z +(6 -R 4&9".14&/ Z4&13R 6+3 G  & 36#Z& (# 4%$-#! )#- 9+3(3 +&1

$-#!41 3 + % +&3 #) 9#&! @4&/ .&9 -(+4&(@T =6 - )#- R + %."(47%#1 " aB8? +&1 8<0,bR %."(4i

G#.&1+-@ 9#&14(4#&3 +$$-#+96 Z4"" G .3 1 (# #G(+4& + 3 -4 3 #) Z4&1 )4 "13 Z4(6 4&9- +34&/

- 3#".(4#&T =6 (+&1 % .3 # ) B8? +&1 8<0, Z4"" $-#!41 + -+&/ # ) $#( &(4+" Z4&1 )4 "13T <&

 &3 %G" )#- 9+3( 43 + 9#"" 9(4#& #) (Z# #- %#- )#- 9+3(3 $- 149(4&/ +( (6 3+% (4% T ?#- (6 

Z4&1 $+-(R IB, Z4"" -.& B8? Z4(64& + M76- )#- 9+3( 9@9" )#- + ]7(#7 K[71+@ $ -4#1 )#-  +96 9+3 T

=6 B8? %#1 " Z4"" .3 (6 :"#G+" ?#- 9+3( ,@3( % a:?,b +&1 I#-(6 <% -49+& 0 3#39+" 

KS



%#1 " aI<0b +3 4&4(4+" +&1 G#.&1+-@ 9#&14(4#&3T D& +114(4#&R (6 I<0 aKS7W%b +&1 :?, ajNS7

W%b +"3# Z4"" $-#!41 (Z# %#- 4&1 $ &1 &( Z4&1 )4 "13 a4& 9#+-3 /-41bT =6.3R IB, Z4""

/ & -+( )#.- Z4&1 )4 "13R 4&9".14&/ :?,R I<0R B8?7:?, +&1 B8?7I<0T <( (6 3+% (4% 

(6 B +(6 -)"#Z D&9 Z4"" -.& 8<0, .34&/ (6-  /-413 Z4(6 14)) - &( 1#%+4& 34^ +&1 - 3#".(4#&

a: -41"R :-41S +&1 :-41NbT :-41" 6+3 (6 "#Z 3( - 3#".(4#& ajS[7W%b +&1 "+-/ 3( 1#%+4& 34^ 

aMMTLMSk B (# O[T]P]k B +&1 SNTO[Lk I (# [_T]_[k I b d :-41S 6+3 (6 % 14.% - 3#".(4#& aP7

W%b +&1 1#%+4& 34^ aMPT][Lk B (# ]_T_PLk B +&1 N[T[MMk I (# [LTPLSk Ibd :-41N 6+3 (6 

64/6 3( - 3#".(4#& aS7W%b +&1 3%+"" 3( 1#%+4& 34^ a][TO[Pk B (# ]]T_L[k B +&1 NMT[NMk I

(# NOT_PMk I bT ,# + (#(+"  &3 %G" #) 3 ! & 3.-)+9 Z4&1 +&1 $- 33.- a+(%#3$6 -49b )4 "13 +- 

9- +( 1T =643  &3 %G" +$$-#+96 )- F. &("@ 43 .3 1 4& % ( #-#"#/49+" )#- 9+3(3 +&1 6+3 G  &

36#Z& (# $-#1.9 %#- +99.-+( )#- 9+3(3 (6+& 4&14!41.+" %#1 " -.&3T =6 3 ! &7)4 "1

+(%#3$6 -49  &3 %G" Z4"" 1-4! #.- 3(#-% 3.-/ %#1 "R 9- +(4&/ + M76- ]7 &3 %G" )#- 9+3( #)

3(#-% 3.-/ 4& (6 A6 3+$ +W V+@ +&1 4(3 (41+" (-4G.(+-4 3T

STS  39-4$(4#& #) Q;AD8A %#1 "

D& #-1 - (# 34%."+( 3(#-% 3.-/ 4& + "+-/ %#1 "4&/ 1#%+4& Z4(6 64/67- 3#".(4#& /-413 4& (6 

& +-36#- R + 9#%$.(+(4#&+""@  ))494 &( &.% -49+" %#1 " 43 - F.4- 1T ?#- (643 - +3#&R Q;AD8AR

Z6496 6+3 (6 +1!+&(+/ #) +""#Z4&/ "+-/ (4% 3( $ Z4(6#.( 3 ! - "@ - 3(-49( 1 G@ A?; 9#&14(4#&R

43 .3 1 (# 34%."+( (6 3(#-% 3.-/ +&1 4&.&1+(4#& 4& (6 A6 3+$ +W V+@T =6 &.% -49+" %#1 "

Q;AD8AR #-4/4&+""@ 1 ! "#$ 1 G@ g6+&/  ( +"T aSLL[bR .3 3 +& #-(6#/#&+"R .&3(-.9(.- 1 /-41 Z4(6

%4Y 1 (-4+&/."+- +&1 F.+1-4"+( -+" /-413 4& (6 6#-4^#&(+" +&1 (6 ^79##-14&+( 4& (6 ! -(49+"T =6 

%#1 " 43 9+$+G" # ) 34%."+(4&/ G#(6 (Z#714% &34#&+" +&1 (6-  714% &34#&+" 6@1-#1@&+%493 +&1

(-+&3$#-( $-#9 33 3T B6 & .34&/ #& ! -(49+" "+@ -R (6 )#-%."+(4#& #) (6 %#1 " +.(#%+(49+""@

KN



- 1.9 3 (# (6 S 1 $(674&( /-+( 1 ! -34#&T =6 /#! -&4&/  F.+(4#&3 Z - 1439- (4^ 1 +99#-14&/

(# + 3 %474%$"494( 396 % T =6 G+-#(-#$49 $- 33.- /-+14 &( 4& (6 %#% &(.%  F.+(4#& +&1 (6 

)".Y ( -% 4& (6 9#&(4&.4(@  F.+(4#& +- (- +( 1 3 %474%$"494("@R Z4(6 4%$"494(& 33

)+9(#- LT_ l " # Kd (6 ! -(49+" !439#34(@ ( -% +&1 (6 G#((#% G#.&1+-@ 9#&14(4#& )#- (6 

%#% &(.%  F.+(4#&3 +- (- +( 1 ).""@ 4%$"494("@d +&1 +"" #(6 - ( -%3 +- (- +( 1  Y$"494("@T =643

 &3.- 3 G#(6 3(+G4"4(@ aA+3.""4 +&1 A+((+&4R KOO[b +&1 9#%$.(+(4#&+"  ))494 &9@T 4)) - &( )-#%

(6 (-+14(4#&+" (- +(% &( # ) +1! 9(4#& ( -%3 .34&/  Y$"494( 396 % 3R (643 %#1 "  %$"#@3 (6 

Q." -4+&7;+/-+&/4+& 396 % (# (- +( (6 +1! 9(4#& ( -%3 3# (6+( 4( Z4"" &#( G 3 ! - "@ - 3(-49( 1

G@ (6 A?; 9#&14(4#&T D& )+9(R Z4(6 (6 .3 #) (6 3 %474%$"494( +&1 Q." -4+& ;+/-+&/4+& 396 % 3R

(643 %#1 " 9+& 34%."+( 3(#-% 3.-/ .34&/ + 64/67- 3#".(4#& /-41 #! - + "+-/ 1#%+4& Z64" 3(4""

%+4&(+4&4&/ + - "+(4! "@ "+-/ (4% 3( $T =643 %#1 " +"3#  %$"#@ 1 + -#G.3( Z ((4&/7+&171-@4&/

+"/#-4(6% 3# (6+( (6 4&.&1+(4#& $-#9 33 9+& G Z "" 34%."+( 1T =6 Q;AD8A %#1 " 6+3 G  &

3.99 33).""@ .3 1 )#- 34%."+(4#& #) 6.--49+& 74&1.9 1 3(#-% 3.-/ 4& + $- !4#.3 3(.1@ aB+&/  (

+"TR SLL_bT

STSTK :#! -&4&/  F.+(4#&3

=6 Q;AD8A %#1 " 3#"! 3 )#- (6 )-  3.-)+9  " !+(4#&R N Z+( - ! "#94(@R 3+"4&4(@R +&1

( %$ -+(.- R Z4(6 4(3 )#-%."+(4#& )-#% + 3 ( # ) 34Y 6@1-#3(+(49  F.+(4#&3 G+3 1 #& (6 V#.334& 3F

+$$-#Y4%+(4#&R Z6496 - $- 3 &( %+33 9#&3 -!+(4#& a4& G#(6 N +&1 1 $(674&( /-+( 1 )#-%3bR

%#% &(.% 9#&3 -!+(4#&R +&1 9#&3 -!+(4#& #) 3+"( +&1 6 +(J

$% $& $(
m n m n m o L
$) $+ $,

K[



Z6 - 

a)R+ b 6#-4^#&(+" A+-( 34+& 9##-14&+( 3R - b

. /0120 "+(4(.1 +&1 "#&/4(.1 

^ ! -(49+" 9##-14&+( R $#34(4! .$Z+-1R a - 0

3 (4% R aT3b

 ^79##-14&+( +( - ) - &9 " ! " a/ #41 #- % +& 3 + " ! " a0,;bb

QQER +1 3b )-  73.-)+9  " !+(4#&R - b

4 )1 +0 G+(6@% (-49 1 $(6R a - b

% )13b Z+( - ! "#94(@ +( ) o a) 1 + 1 , bR Z4(6 A+-( 34+& 9#%$#& &(3 % 1& 1( bR

c A#-4#"43 )+9(#-R a 3 7Kb

/ +99 " -+(4#& #) /-+!4(@R a -5jSb

+6.  01 20 (41+" $#( &(4+"R a - b



7  )) 9(4! Q+-(6  "+3(494(@ )+9(#- ap LTMOb

8 ) 1 3 b Z+( - 1 &34(@d G@ 1 )+."(R - ) - &9 !+". $ L 43 3 ( +3 KLS_ 9:; N

<7a)1 +1 3b +(%#3$6 -49 $- 33.- +( (6 )-  3.-)+9 1 =-jSb

,R = 3+"4&4(@ +&1 ( %$ -+(.- # ) (6 Z+( -R a$-+9(49+" 3+"4&4(@ .&4(3 a$3.bR kA b

> -& ! -(49+"  11@ !439#34(@R a -?5jqb

>%R>4& ! -(49+"  11@ 14)).34!4(@R )#- 3+"( +&1 6 +(R a -?5@A0

B-11 B C1B5DB4 6#-4^#&(+" 14)).34#& )#- %#% &(.% +&1 (-+&3$#-(  F.+(4#&3

".  E1 F1 ,1 3 b -+( # ) +G3#-$(4#& #) 3#"+- -+14+(4#&a G-jSb

H8 3$ 94)49 6 +( # ) Z+( - a I9:@)>@)0

E.- 3(#-% 3.-/ %#1 " 43 3 ( .$ +3 + G+-#(-#$49 %#1 "R 3# (6 "+3( (Z#  F.+(4#&3 )#- (6 

9#&3 -!+(4#& #) 3+"4&4(@ +&1 ( %$ -+(.- +- &#( 3#"! 1T D& )+9(R (6 3+"4&4(@ +&1 ( %$ -+(.- +- 

3 ( +3 9#&3(+&( !+". 3T ?-#% 39+" +&+"@343R 4( 43 )#.&1 (6+( (6 6#-4^#&(+" 14)).34#& Br +&1 B 4&

(6 %#% &(.%  F.+(4#&3 +- %.96 3%+"" - (6+& (6 ! -(49+" 14)).34#&T D& $-+9(49 R 6#-4^#&(+"

14)).34#& 43 & /"4/4G" )#- 3(#-% 3.-/ 34%."+(4#&R 3# B-)+&1 B-+ +- 3 ( (# L 4& #.- %#1 "T =6 

)#-%."+ )#- 9+"9."+(4&/ A#-4#"43 )+9(#-3 +&1 (41+" $#( &(4+" +6. /01F0 Z - /4! & 4& , 9(4#& STST_T D(

43 &#( #&"@ (6 #9 +& (6+( - 3$#&13 (# (41+" )#-94&/d (6 3#"41 Q+-(6 1# 3 +3 Z ""T ,4&9 (6 Q+-(6

.&1 - (6 (41+" )#-94&/ +"3# 1 )#-%3R (6 (41+" $#( &(4+" &  1 (# G +1\.3( 1 4& #-1 - (# 9#&341 -

(6 4&)". &9 # ) Q+-(6 1 )#-%+(4#&T =6  )) 9(4! Q+-(6  "+3(494(@ )+9(#- 7 43 Z41 "@ .3 1 4&

&.% -49+" %#1 "4&/ #) #9 +& (41 )#- +1\.3(4&/ (6 (41+" $#( &(4+" +&1 4( 43 3 ( (# LTMO 4& #.-

%#1 "T

KM



=# %+W (6 3  F.+(4#&3 +((+4& 9"#3.- R +&  F.+(4#& #) 3(+( 43 +"3# .3 1 4& (6 %#1 "J

8 J 1K 18 0 L
sK 7KL M8 6> J 1K 1 8 0

Z6 - 8 J 1K 18 b 9: 3- N0 43 (6 1 &34(@ +( #& 3(+&1+-1 +(%#3$6 - R +&1 Xa,R=R$b 43 (6 3 9+&(

G."W %#1.".3T D& (643 - 3 +-96R (6 G+-#9"4&49  )) 9( 6+3 &#( G  & (+W & 4&(# +99#.&(R 3# (6 

1 &34(@ 8 43 3 ( +3 + 9#&3(+&( !+". T

STSTS C -(49+" G#.&1+-@ 9#&14(4#&3

<( (6 3 + 3.-)+9 R (643 %#1 "  &)#-9 3 (6 G+"+&9 G (Z  & (6 4&( -&+" 8 @&#"13 3(- 33 +&1 (6 

+$$"4 1 36 +- 3(- 33R 4T T

$%
<b  ! " # $ %& (b ) + +

D& #.- %#1 " (6 3.-)+9 3(- 33 3 43 9+"9."+( 1 +3J

KG)1KG+0L87!O5P(P ()1(+0

Z6 - R 8 7 43 (6 +4- 1 &34(@ 9: 6-N0 RHO5 43 (6 Z4&1 1-+/ 9# ))494 &(R G )1+ 1 3 0 43 (6 Z4&1

! "#94(@ +( KL % +G#! (6 3 + 3.-)+9 R Z4(6 %+/&4(.1 G +&1 9#%$#& &(3 4&  +3(7Z 3( G)+&1

&#-(673#.(6 G a%c3b T

B4&1 1-+/ 9# ))494 &( HO5 43 9+"9."+( 1 .34&/ ;+-/ +&1 >#&1f3 aKOPKb )#-%."+(4#&R Z6496 43J

K]



HO5 oKL 7Na#T[On LTLM_KrKb 4) [%c3l

HO5 oL T]_YK L

HO5 oS TM[YKL 7 N

4)

4)

G

G

(

# F-Q5

E NN-R 5

l NN%c3

HO5 6#"1 9#&3(+&( #.(341 (6 -+&/ T =6 "#Z - "4%4( # ) (6 )#-%."+R [ %c3R 43 G+3 1 #& #& "+&

aSLL[bd (6 .$$ - "4%4( # ) (6 )#-%."+R NN %c3R 43 G+3 1 #& >#Z "" aSLLNb .34&/ - +"

% +3.- % &(3 1.-4&/ (6 6.--49+& T ?#- %#1 -+( "@ 3(-#&/ Z4&13R (643 )#-%."+ +""#Z3 (6 

 ))494 &9@ # ) (6 +4-7#9 +& (-+&3) - # ) %#% &(.% (# 4&9- +3 Z4(6 4&9- +34&/ Z4&1 3$  1T

<3 43 9.3(#%+-@R (643 %#1 "  &)#-9 3 +( (6 3 + G#((#% (6 G+"+&9 G (Z  & (6 4&( -&+" 8 @&#"13

3(- 33 +&1 (6 G#((#% )-49(4#&+" 3(- 33R 4T T

o a - M R - 3 b +( ^ o ST U4
$, $, IV

Z6 - (6 G#((#% 3(- 33 43 1 )4& 1 +3J

=6 G#((#% 1-+/ 9# ))494 &( HOV 43 (@$49+""@ !+-4+G" 4& 3$+9 R +&1 %4/6( +"3# !+-@ +( !+-4#.3

( %$#-+" 39+" 3 a T/TR (6-#./6 9.-- &(7Z+! 4&( -+9(4#&3 #- "#&/7( -% 96+&/ 3 4& G#((#% ( Y(.- bT

,4( 73$ 94)49 9+"4G-+(4#& 43 #)( & - F.4- 1T

D& #.- %#1 " (6 HOV 43 9+"9."+( 1 G+3 1 #& (6 %#14)4 1 0+&&4&/f3 )#-%."+R Z6496 43J

KP



H o WX
Y OV <^RcN < V

LTLLK # H OV lLTLLN

Z6 - / 43 (6 /-+!4(@ +99 " -+(4#& - 6 5 ?01 ; 43 (6 0+&&4&/ 9# ))494 &(R <, 43 (6 (649W& 33 # )

G#((#% "+@ -R  3 43 + 9# ))494 &( )#- 9#-- 9(4&/ (6 9.-- &(  )) 9( #& G#((#% )-49(4#&R XV 43 (6 

%+/&4(.1 #) G#((#% 9.-- &( ! "#94(@T =6 0+&&4&/f3 )#-%."+ 4& 4(3 #-4/4&+" )#-% 1# 3 &#(

1 $ &1 #& G#((#% 9.-- &( ! "#94(@T =6 %#14)49+(4#& Z %+1 (+W4&/ 9.-- &(  )) 9( 4&(# +99#.&(

43 G+3 1 #& ,$4(^ +&1 X"4&9W aKOOPbT ?.(.- %#14)49+(4#& #) 0+&&4&/ 9# ))494 &( 1.-4&/

4&.&1+(4#& %+@ G &  1 1 1. (# 14)) - &( 96+-+9( -43(493 # ) 3.-)+9 -#./6& 33R 3.96 +3 (6  )) 9(

# ) 3.G% -/ 1 +F.+(49 ! / (+G" R $ -% +G" ! -3.3 4%$ -% +G" T 5#Z ! -R (6 3  )) 9(3 6+! &#(

G  & (+W & 4&(# +99#.&(T =6 0+&&4&/ 9# ))494 &( .3 1 &#Z 43 + 9#&3(+&( !+". (6-#./6#.( (6 

 &(4- 1#%+4&R G.( 4& (6 ).(.- !+-4+G" !+". 3 Z4"" G .3 1 )#- 14)) - &( +- +3T

STSTN B ((4&/ +&1 1-@4&/ 396 % 

Q;AD8A .3 3 (6 +$$-#+96 #) A+3.""4 +&1 A6 &/ aKOOSb +&1 # ) A+3.""4 +&1 g+&#""4 aKOOPb )#-

(6 Z ((4&/7+&171-@4&/ 34%."+(4#&T =6 396 % 43 + &+(.-+" +&1 -#G.3( 6+&1"4&/ #) (6 Z ((4&/7

+&171-@4&/ )#-%."+(4#& Z4(6 $-4%+-4"@ 9+- )." G##WW  $4&/ #) 4&149 3T <)( - +"" .&W&#Z&3 6+! 

G  & )#.&1 )#- (4% 3( $ &nKR (6 )-  73.-)+9 4&149 3 +- .$1+( 1 Z4(6 (6 & Z"@ 9#%$.( 1

 " !+(4#&3T Q" % &(3 +- 1-4 1 4) 43 ZQ/ # 4[ a+ 3%+"" $#34(4! &.%G - 4[ 43 .3 1 4& (6 9#1 4&

"4 . # ) ^ -# 4& #-1 - (# +!#41 .&1 -)"#ZbR #(6 -Z43 (6  " % &(3 +- Z (T

STST[ >+-+% ( -4^+(4#& #) (.-G." &( ! -(49+" %4Y4&/

KO



,4&9 (6 3(#-% 3.-/ %#1 " 43 1 ! "#$ 1 +3 + F.+347N %#1 "R (6 ! -(49+"  11@ !439#34(@ +(

 +96 "+@ - &  13 (# G 3$ 94)4 1 $-#$ -"@T 5#Z ! -R $+-+% ( -4^+(4#& #) (.-G." &( ! -(49+" %4Y4&/

43 3(4"" +& #$ & F. 3(4#& 4& 9#+3(+" %#1 "4&/T =6 - +- %."(4$" #$(4#&3 4& (6 .3 #) (6 

Q;AD8A 0#1 "R 4&9".14&/ + ^ -#7 F.+(4#& %#1 " +&1 %."(4$" (Z#7+&17+76+")  F.+(4#& %#1 "3T

=6 (Z#7+&17+ 6+")  F.+(4#& (.-G." &9 9"#3.- 396 % 3R "4W 0 ""#- tu+%+1+R W4& (49  & -/@

+&1 %4Y4&/ " &/(6R 6+! G  & ( 3( 1 4& (643 3(.1@ G.( &# 3+(43)+9(#-@ - 3."(3 Z - #G(+4& 1T <

$#334G"  Y$"+&+(4#& #) (643 43 (6+( (6 - 3#".(4#& #) #.- ! -(49+" /-41 43 &#( 64/6  &#./6 (# / (

+99.-+( - 3."(3 Z4(6 (6 3 9"#3.- 396 % 3T D& )+9(R #.- %#1 " 43 .34&/ + ^7/-41 +&1 (6 ! -(49+"

/-41 - 3#".(4#& 4& (6 V+@ +&1 9#+3(+" +- + 43 #&"@ _ % ( -3 4& (6 3.-)+9 "+@ -3R 3# 3#% 36+""#Z

+- +3 6+! #&"@ K (# S "+@ -3R Z6496 43 4&3.))494 &( (# #G(+4& +99.-+(  11@ !439#34(@ .34&/

(.-G." &9 9"#3.- 396 % 3T =# .3 (6 3 396 % 3R %#- ! -(49+" "+@ -3 &  1 (# G 4&9".1 1T =643

Z4"" 1 9- +3 (6 9#%$.(+(4#&+" 3$  1 +&1 (6.3 43 &#( + /##1 #$(4#& )#- + $- 149(4#& %#1 "T <(

(6 3+% (4% R (6 3 396 % 3 +- 64/6"@ 1 $ &1 &( #& (6 G+-#9"4&49 %#1 R Z6496 % +&3 (6 

%#1 " &  13 (# 34%."+( (6 3+"4&4(@ +&1 ( %$ -+(.- 4& #-1 - (# / ( (6 9#-- 9( 1 &34(@

143(-4G.(4#&T =643 Z4"" %+W (643 %#1 " %#- 9#%$"49+( 1 +&1 4( 43 G @#&1 (6 39#$ #) (643 3(.1@T

: & -+""@R Z4(6#.(  &#./6 % +3.- % &( 1+(+R 4( 43 6+-1 (# 3 ( .$ (6 4&4(4+" 9#&14(4#&3 #)

( %$ -+(.- +&1 3+"4&4(@ )#- (6  &(4- "+-/ 1#%+4& +&1 (6 #$ & G#.&1+-@ 9#&14(4#&3 )#-  ! -@

(4% 3( $T =6 G+-#9"4&49 %#1 Z4"" 3"#Z 1#Z& (6 9#%$.(+(4#&+" 3$  1 34/&4)49+&("@T

A#&341 -4&/ (6 14))49."(@ # ) 3$ 94)@4&/ (6 G#.&1+-@ 9#&14(4#& +&1 9#%$.(+(4#&+" 3$  1R +

G+-#9"4&49 %#1 " Z+3 &#( .3 1T =6 - )#- R -+(6 - (6+& .34&/ (6 (Z#7+&17+76+")  F.+(4#&

(.-G." &( 396 % R + 3 %47 %$4-49+" )#-%."+(4#& 9#%G4&4&/ 9.-- &( 1 $ &1 &(  11@ !439#34(@

Z4(6 Z4&1 Z+! 71 $ &1 &(  11@ !439#34(@R a +!4 3R KOO]bR Z+3 36#Z& (# / & -+( - +3#&+G" 

SL



- 3."(3T =6 )#-%."+(4#& #) Z4&1 Z+! 71 $ &1 &(  11@ !439#34(@ Z+3 G+3 1 #& #G-#W"#&3W@R

aKO[]b +&1 D964@ aKOM]bT

=6 )#-%."+ +- 36#Z& 6 - J

Y ; U
> , L > [ Z  E  Z[%\][\ ^  E NU\ ] ^ (_   D

>, L >[^ E  Z\`[\ ^ ENXW# aZ) Y _ ] C ?̀ ^ (b   D

Z6 - > , 43 (6  11@ !439#34(@ +( ! -(49+" "+@ - ^ Z4(6 .&4(3 -? c 5 T > [43 + G+9W/-#.&1  11@

!439#34(@ (6+( 43 3 ( (# LTLLL_ -? c 5 R 4 43 (6 Z+( - 1 $(6 4& % ( -R vacv 43 (6 % +& 9.-- &( 4& % [ Z

)#- (6 Z6#" "+@ -d S 43 (6 34/&4)49+&( Z+! 6 4/6( 4& % ( -3R = 43 (6 +! -+/ Z+! $ -4#1 4&

3 9#&13R ^ 43 (6 1 $(6 #) (6 "+@ - 4& % ( -3R +&1 ; 43 (6 Z+! " &/(6 4& % ( -d PGP 43 (6 Z4&1

%+/&4(.1 4& -6 5 D 5 - (6 )#-%."+ )#- 36+""#Z Z+( - +- +3 a1 $(63 " 33 (6+& SLL %b +&1 1  $

#9 +& +- +3 a1 $(63 %#- (6+& SLL %b +- 14)) - &(T ?#- (6 36+""#Z Z+( - +- +3R LTLLS_c^v)cv 43

S ? _ ? ; U
(6  11@ !439#34(@ / & -+( 1 G@ 9.-- &( +&1 L TL S P 7r  ^ 43 (6 Z+! 7/ & -+( 1  11@

!439#34(@T ?#- (6 1  $ #9 +& +- +3R LTLLS_KacvS 43 (6  11@ !439#34(@ / & -+( 1 G@ 9.-- &( +&1

Z 4M 7S7KSTP[ Y KL )_mU] a 43 (6 Z+! / & -+( 1  11@ !439#34(@T ?#- (6 9.-- &( / & -+( 1  11@
:

!439#34(@R LTLLS_c4vacv 6+3 G  & Z41 "@ .3 1 4& 36+""#Z Z+( - %#1 "4&/R 3# 4( Z+3  %$"#@ 1 4&

#.- %#1 " Z6 & Z+( - 1 $(6 43 " 33 (6+& SLL %T 5#Z ! -R (6  11@ !439#34(@ 9+"9."+( 1 G@

LTLLS_cwv(cv 43 (## "+-/ Z6 & Z+( - 1 $(6 4&9- +3 3T D& ( -%3 # ) +!4 3 aKOO]bf3 $+$ -R

SK



LTLLS_ PXP? Z+3  %$"#@ 1 4& #.- %#1 " Z6 & Z+( - 1 $(6 43 "+-/ - (6+& SLL % +&1 - +3#&+G" 

_ P G P N _ b ; U
 11@ !439#34(@ Z+3 #G(+4& 1T ?#- (6 Z+! / & -+( 1  11@ !439#34(@R STP[ Y KL Y /U_ ] ^ 6+3

:

G  & Z41 "@ .3 1 4& #$ & #9 +& +- +3R G.( 4& (6 36+""#Z Z+( - +- +R  3$ 94+""@ 4& (6 V+@R

S S _ b ; U
L TLSP 7@ 7 a Z+3  %$"#@ 1 4& #-1 - (# / ( G (( - - 3."(3T

: & -+""@R 5 43 9+"9."+( 1 G@J

c c o S TK SY KLxS ) P G P ?

= 43 9+"9."+( 1 G@J

?;GP
K L LTPK7m ym7

/

5#Z ! -R 4& (6 V+@ (6 Z+! 6 4/6( 43 &#( #&"@ 1 $ &1 &( #& (6 Z4&1 3$  1R G.( +"3#

1 $ &1 &( #& (6 14- 9(4#&T V+3 1 #& (6 3(+(43(493 # ) IB,R

a6(($JccZZZT -6T&#++T/#!c"ZYc%+-4& cZ4&1 Z+! 3T6(%ER (6 Z+! 6 4/6( 43 9+"9."+( 1 4& P

14- 9(4#&3 3 $+-+( "@J

I#-(6 Z4&1J S o LTLOSP Y P(P nLTSMLP a?4/.- STKb

I#-(6 +3( Z4&1J S L LTLPPOY PGP nLTLNNO a?4/.- STSb

Q+3( Z4&1J S ULTL]NK Y P(P nLTLOK[ a?4/.- STNb

SS

http://www.erh.noaa.gov/lwx/marine/wind


,#.(6 +3( Z4&1J S o LTLPPO Y P(P nLTLNNO a?4/.- ST[b

,#.(6 Z4&1J S L LTLOSP Y P(P nLTSMLP a?4/.- ST_b

,#.(6Z 3( Z4&1J S o LTLPPO Y PGP nLTLNNO a?4/.- STMb

B 3( Z4&1J S o LTL]N "Y P(P nLTLOK[ a?4/.- ST]b

I#-(6Z 3( Z4&1J S oLTLMOKY PGP nLTKMON a?4/.- STPb

V+3 1 #& (6 - /- 334#& #) (6 Z4&1 +&1 Z+! #G3 -!+(4#& 1.-4&/ 5.--49+& D3+G "R

(6 Z+! $ -4#1 43 9+"9."+( 1 G@J

= oNTSPa3b BlK_%c3

STST_ A#-4#"43 )#-9 +&1 (41+" $#( &(4+"

?#- (6 "+-/ 1#%+4&R (6 A#-4#"43 )+9(#- 43 3 ( +3 !+-4+G" +&1 4( !+-4 3 Z4(6 (6 "+(4(.1 T =6 

A#-4#"43 )+9(#-R c R 43 + Z ""7W&#Z& ).&9(4#& # ) "+(4(.1 R  zJ

 # zb o SH 34&r

+&1

=oLTKNK_ PGP nKTS]KN a3b a?4/.- STOb Bz K_ %c3

; 43 9+"9."+( 1 G@ J

SN



Z6 - H o ]TSO Y KL _\7$5 K43 (6 +&/."+- ! "#94(@ # ) -#(+(4#& #) (6  +-(6T

=6 (41+" $#( &(4+" .3 1 )#- 34%."+(4&/ (6 "+-/ 739+" (41 R 43 1 )4& 1 +3J

; cI -

Z6 - 

AdZ 9#&3(+&(3 96+-+9( -4^4&/ (6 +%$"4(.1 #) (41+" 9#&3(4(. &( & #) 3$ 94 3 \ a\oLR 1 9"4&+(4#&+"d

\o " R 14.%4+"\oSR 3 %4714.-&+"bR a%b

3[ - ) - &9 (4% 

 / ; a)#b &k1+" )+9(#-3

&/; 3d0 +3(-#&#%49+" +-/.% &(3R a-b

3$ 94 373$ 94)49 9# ))494 &(3 a[ L 34&S  0Pa)o 34&aS# E0C1a? L 9#3S# E0

K/; $ -4#1 #) 9#&3(4(. &( & #) 3$ 94 3 \

?#- (6 3%+"" %#1 " 1#%+4&R (6 ) $"+& +$$-#Y4%+(4#& Z+3 .3 1 +&1 (6 A#-4#"43 )+9(#-R c R 43

+33.% 1 (# G "#9+""@ 9#&3(+&( 9 &( - 1 +( "+(4(.1 N]k IT

STN :-41 / & -+(4#&

STNTK :-41 / & -+(4#& +&1 ;4 <8 1+(+

S[



D& (643 3(.1@R (Z# 3 $+-+( /-413 6+! G  & / & -+( 1T E& 43 (6 "+-/ 1#%+4& /-41 )#- (6 3(#-%

3.-/ $- 149(4#& $.-$#3 9#! -4&/ (6 <("+&(49 E9 +& )-#% I#!+ ,9#(4+ (# ?"#-41+d (6 #(6 - 43

(6 3%+""R "4%4( 1 1#%+4& /-41 9#! -4&/ (6 "+&1 $+-(3 4& (6 5+%$(#& 8#+13 +&1 C4-/4&4+ V +96

+- +3 )#- (6 4&.&1+(4#& $- 149(4#& $.-$#3 T <1 F.+9@ #) (6 /-41 - 3#".(4#& 43 #& #) (6 W @

433. 3 )#- +99.-+( "@ $- 149(4&/ & +-36#- 3(#-% 3.-/ +&1 4&.&1+(4#& +"#&/ (6 9#+3( +&1 4&341 

(6 V+@T I.% -49+" 3(.14 3 36#Z (6+( 3(#-% 3.-/ %#1 "4&/ - F.4- 3 + %.96 64/6 - /-41

- 3#".(4#& (6+& &#-%+" (41 34%."+(4#& 1. (# (6 3$+(4+""@ !+-@4&/ Z4&1 )#-94&/ ).&9(4#& (6+(

4&( -+9(3 Z4(6 (6 / #% (-49 9#%$" Y4(4 3 # ) "+&1 G#.&1+-4 3 +&1 & +- 9#+3(+" G+(6@% (-@

aB 3( -4&W  ( +"TR KOOSbT =6.3R G#(6 #) (6 /-413 +- / & -+( 1 Z4(6 64/6 - 3#".(4#& 4& (6 

& +-36#- +- + +&1 (6 3%+"" 1#%+4& #& 6+3  ! & 64/6 - - 3#".(4#&R +3 64/6 +3 _L % ( -3 4&

36+""#Z Z+( - +- +3 +&1 )#- "#Z7"@4&/ "+&1T =6 1#%+4& 34^ # ) + %#1 " 43 +"3# +& 4%$#-(+&(

433. )#- 3(#-% 3.-/ 34%."+(4#& 34&9 6.--49+& 3 +&1 &#-(6 +3( -3 +- "+-/ 739+" $6 &#% &+T

V"+4&  ( +"T aKOO[b )#.&1 (6+( + 3%+"" 1#%+4& 43 4&+1 F.+( )#- 3(#-% 3.-/ 34%."+(4#& G 9+.3 

9-#33736 ") G#.&1+-@ 9#&14(4#&3 +- 4& (6 - /4#&3 # ) 34/&4)49+&( 3(#-% 3.-/ / & -+(4#&T <3 3.96R

+ "+-/ 1#%+4& aZ4(6 +& +- +  Y( &14&/ G @#&1 (6 39+" #) (6 3(#-%b 43 &  1 1 4& #-1 - (#

3$ 94)@ (6 $-#$ - #$ & G#.&1+-@ 9#&14(4#& +&1 %#- - +"43(49+""@ 9+$(.- (6 $6@3493 +33#94+( 1

Z4(6 3(#-% 3.-/ / & -+(4#& +&1 $-#$+/+(4#&T =6+( 43 Z6@ (6 "+-/ 1#%+4& /-41 43 / & -+( 1T

V 9+.3 4( 43 ! -@ 14))49."( )#- + 3(-.9(.- 1 #- 9.-!4"4& +- /-41 (# 6+! + ! -@ )4& /-41 & +-36#- 

+&1 +"3# (# 9#! - + "+-/ %#1 "4&/ 1#%+4&R +& .&3(-.9(.- 1 /-41 Z+3 .3 1 (# - 3#"! (6 9#%$" Y

9#+3("4& #) (6 A6 3+$ +W V+@ +&1 9#! - (6 "+-/ 1#%+4& <("+&(49 A#+3( )-#% I#!+ ,9#(4+ (#

?"#-41+T D& #.- %#1 "R 9#+-3 - /-41 9 ""3 +- .3 1 4& (6 1  $ #9 +& Z64" 34/&4)49+&( - )4& % &(

43 $ -)#-% 1 & +- (6 9#+3("4& +&1 4&341 (6 V+@T =6 "+-/ 1#%+4& /-41 .3 1 43 36#Z& 4&

?4/.- STKKT =6 "+-/ 1#%+4& /-41 6+3 + (#(+" # ) KM_RLK_ 9 ""3 +&1 OSRSKS &#1 3T <3 1439.33 1

S_



G@ A+3.""4 +&1 g+&#""4 aKOOPbR #-(6#/#&+"4(@ 43R 4& + 3(-49( 3 &3 R + - F.4- % &( )#- 9+"9."+(4#& #)

)4&4( 14)) - &9 +$$-#Y4%+(4#&3 #) 3$+(4+" /-+14 &(3 4& .&3(-.9(.- 1 /-413T =643 - F.4- % &(

%4/6( 4& $-+9(49 G - "+Y 1R G.( (6 +99.-+9@ #) 3#".(4#&3 3.)) -3 )-#% 1 !4+(4#&3 )-#%

#-(6#/#&+"4(@T B64" 3 9#&17#-1 - +99.-+9@ 9+& G +964 ! 1 Z4(6 .&4)#-% 3(-.9(.- 1 #-

.&3(-.9(.- 1 #-(6#/#&+" /-413R #&"@ )4-3(7#-1 - +99.-+9@ 43 +((+4&+G" Z4(6 &#&7.&4)#-%

#-(6#/#&+" /-413T ?#- / & -+" &#&7#-(6#/#&+" /-413R (6 "4& 9#&& 9(4&/ (6 (Z#  " % &( 9 &(-#413

43 &#( $ -$ &149."+- (# (6 9#%%#& 341 R Z6496 43 +& +114(4#&+" 3#.-9 #)  --#-3T =#  &3.- (6 

+99.-+9@ #) %#1 " 9+"9."+(4#&3R (6 #-(6#/#&+"4(@ # ) #.- /-413 +- 96 9W 1 4& U<IQ= a+&

+9-#&@% )#- U<!+ IQ= / & -+(#-b 3#)(Z+- G )#- (6 %#1 " 43  Y 9.( 1T

=6 3%+""R "4%4( 1 1#%+4& /-41 )#- (6 A6 3+$ +W V+@ +- + Z4(6  3$ 94+""@ 64/6 - 3#".(4#& 4&

(6 "#Z - V+@ +- + Z+3 / & -+( 1 )#- (6 34%."+(4#& #) 4&.&1+(4#& a?4/.- STKL +&1 ?4/.- STKSbT

=6 3%+""R "4%4( 1 1#%+4& /-41 6+3 SKPR__N 9 ""3 +&1 KKMR_L[ &#1 3T =6 64/67 - 3#".(4#& /-41

&  13 + 64/67- 3#".(4#& G+(6@% (-49 +&1 (#$#/-+$649 1+(+ 3 (T =#  &3.- (6+( (6 %#1 " 1#%+4&

4& (6 "#Z - V+@ 6+3 9#-- 9( +&1 +99.-+( $- 149(4#& 9+$+G4"4(@ )#- 4&.&1+(4#& )#- C4-/4&4+ V +96R

+ 64/67- 3#".(4#& G+(6@% (-49 +&1 (#$#/-+$649 1+(+ 3 ( )-#% ;4 <8 1+(+ 43  %$"#@ 1T ;4 <8 43

+ ( 96&#"#/@ (6+( .3 3 "+3 - $."3 3 (# 1 ( -%4& (6 143(+&9 (# +& #G\ 9( #- 3.-)+9 T D& )+9(R (6 

143(+&9 (# +& #G\ 9( 43 1 ( -%4& 1 G@ % +3.-4&/ (6 (4% 1 "+@ G (Z  & (-+&3%4334#& #) + $."3 

+&1 1 ( 9(4#& #) (6 - )" 9( 1 34/&+"T =643 9#."1 G +$$"4 1 (# (6 % +3.- % &( #) (#$#/-+$6@ #&

"+&1 Z4(6 + #& 7% ( -7G@7#& 7% ( - 6#-4^#&(++" - 3#".(4#&T =6 ;4 <8 1+(+ Z .3 1 Z+3

- %+$$ 1 (# "E%7G@7"E% G 9+.3 (6 1+(+G+3 )#- K %7G@7K % 1+(+ Z+3 (## "+-/ +&1 (6 

- 3#".(4#& #) #.- /-41R Z6496 43 4& _L % (# KLL %R 1# 3 &#( - F.4- K %7G@7K % G+(6@% (-49 1+(+T

;4 <8 1+(+ 6+3 G  & %+$$ 1 4&(# (6 64/67- 3#".(4#& 5+%$(#& 8#+13 +&1 C4-/4&4+ V +96 /-41

SM



4& (6 "#Z - V+@T B4(6 (6 9#%G4&+(4#& #) (6 64/67- 3#".(4#& .&3(-.9(.- 1 /-41 +&1 ;4 <8 1+(+

)#- - $- 3 &(4&/ 4&( -7(41+" ^#& R (6 %#1 " 43 9+$+G" # ) 34%."+(4&/ (6 4&.&1+(4#& $-#9 33 (6+(

#99.-3 & +- (6 "#Z7"@4&/ 36#- "4& 1.-4&/ 6.--49+& +&1 &#-(6 +3( -  ! &(3T

D& #-1 - (# / & -+( (6 /-41R (6 9#+3("4& 43 #G(+4& 1 )-#% (6 9#+3("4&  Y(-+9(#- Z G34( J

6(($Jcc-4%% -T&/19T&#++T/#!cT =6 9#+3("4& 1+(+ 43 (6 & (-+&3)#-% 1 (# 36+$ )4" )#-%+( G@ +

39-4$(R Z6496 43 )-#% (6 IE<< Z G34( +3 Z ""T =6 /-413 +- (6 & / & -+( 1 G@ (6 9#%% -94+"

$-#/-+% U<IQ=R .34&/ (6 36+$ )4" # ) (6 9#+3("4& T =643 /-41 / & -+(#- 43 1 34/& 1 (# / & -+( 

Q;AD8A 9#&)#-%4&/ /-413 G@  "+.&+@ (-4+&/."+(4#&T U<IQ= $-#!41 3 + &.%G - # ) $#Z -)."

(##"3 (6+( 6 "$ 4& / & -+(4&/ +& #-(6#/#&+" /-41T ?#-  Y+%$" R U<IQ= $ -%4(3 (6 %#1 " - (#

- 143(-4G.( (6 &#1 3 #& (6 G#.&1+-@ $#"@/#&3 (# 9#&(-#" (6  " % &( 34^ 3T D( +""#Z3 - 3(-49(4#&

# ) %+Y4%.% $ -%4334G" 4&341 +&/" 3R Z6496 6 "$ / & -+( (-4+&/" 3 Z4(6 +9.( +&/" 3T D( +""#Z3

43#"+(4&/ 9 -(+4& +- +3 Z4(64& (6 /-41 )#- Z6496 3 $+-+( - )4& % &( #- 9#+-3 &4&/ 9-4( -4+ 9+& G 

+$$"4 1T D) (6 /-41 43 (## G4/R U<IQ= +"3# $ -%4(3 3$"4((4&/ (6 /-41 4&(# 3 ! -+" 3.G% 36 3 +&1

1 +"4&/ Z4(6 (6 3 3.G% 36 3 3 $+-+( "@ +&1 (6 & % -/4&/ (6 % (#/ (6 -T =643 $-#$ -(@ # ) (6 

/-41 / & -+(#- +""#Z3 (6 %#1 " - (#  ))494 &("@ / & -+( (6 /-41 Z4(6 (6 1 34- 1 F.+"4(@T

<&#(6 - 4%$#-(+&( $-#$ -(@ # ) U<IQ= 43 (6+( 4( 9+& 96 9W +&1 #$(4%4^ (6 #-(6#/#&+"4(@ # ) (6 

/-41 +.(#%+(49+""@R Z6496 43 ! -@ .3 )." 4& %+4&(+4&4&/ (6 #-(6#/#&+"4(@T

<)( - (6 /-41 43 / & -+( 1R (6 G+(6@% (-49 +&1 (#$#/-+$649 1+(+ 43 %+$$ 1 4&(# (6 /-41 .34&/ +

G4"4& +- 4&( -$#"+(4#& 396 % T =6 1+(+3 ( Z +- .34&/ 43 36#Z& 4& =+G" STKT ?#- (6 #$ &

#9 +&R (6 :"#G+" 8 "4 ) 0#1 " aQ=L>LSb 4& S7+-97%4& a+G#.( NTM7W%b - 3#".(4#& 43  %$"#@ 1d

)#- (6 9#+3(+" +- + +&1 (6 V+@R (6 A#+3(+" 8 "4 ) 0#1 " 4& N7+-973 9 a+G#.( OL7%b 6#-4^#&(+"

S]

http://rimmer.ngdc.noaa.gov/


- 3#".(4#& +&1 LTK % ! -(49+" - 3#".(4#& 43 .3 1d +&1 )#- (6 "+&1 $+-( # ) (6 "#Z - V+@R (6 64/6

- 3#".(4#& ;4 <8 1+(+ 4& KL7% ( - - 3#".(4#& 43 .3 1T D( 43 Z ""7W&#Z& (6+( (6 96+&/ 4& Z+( -

" ! " 1 $ &13 #& (6 96+&/ 4& !#".% +&1 (6 !#".% 43 (6 $-#1.9( # ) 9-#33 3 9(4#& +&1 1 $(6T

A#&341 -4&/ (6 9-#33 3 9(4#& .3.+""@ 6+3 (6 .&9 -(+4&(@ #& (6 #-1 - # ) ( &3 # ) % ( -3 G.( (6 

 --#- # ) (6 G+(6@% (-@ a1 $(6b 43 .3.+""@ #& (6 39+" # ) % ( -R Z 9+& " +-& (6+( (6  --#- # ) (6 

!#".% 43 %#3("@ )-#% (6 .&9 -(+4&(@ # ) (6 9-#33 3 9(4#& #(6 - (6+& 1 $(6T =6 - )#- R (6 Z+( -

" ! " Z4"" &#( ! -@ 3 &34(4! (# (6 .&9 -(+4&(@ # ) (6 G+(6@% (-@ a1 $(6bT

STNTS ;+-/ 1#%+4& $-#\ 9(4#&

=6 "#&/4(.1 c"+(4(.1 9##-14&+( 3@3( % 43 + 3$6 -49+" 9##-14&+( 3@3( % 34&9 #.-  +-(6 43 +

3$6 - R G.( (6 /#! -&4&/  F.+(4#& # ) Q;AD8A %#1 " % &(4#& 1  +-"4 - 43 4& A+-( 34+&

9##-14&+( 3T =# 1# (6 9+"9."+(4#& 4& (6 Q;AD8A %#1 "R  4(6 - (6 /#! -&4&/  F.+(4#& &  1 (#

G %#14)4 1 )-#% (6 A+-( 34+& 9##-14&+( 3@3( % (# + 3$6 -49+" 9##-14&+( 3@3( %R #- (6 /-413

&  1 (# G / & -+( 1 4& (6 A+-( 34+& 9##-14&+( 3@3( % 4&3( +1 #) "#&/4(.1 c"+(4(.1 T =6 "+(( -

% (6#1 43 96#3 & 34&9 4( 43 %#- 3(-+4/6()#-Z+-1R G.( )4-3( + A+-( 34+& 9##-14&+( 3@3( % (6+(

9#."1 +99.-+( "@ - $- 3 &( (6 "#9+(4#&3 #! - #.-  &(4- 1#%+4& &  1 (# G 3 " 9( 1T =6 

2&4! -3+" =-+&3! -3 0 -9+(#- a2=0b 9##-14&+( 3@3( % 43  %$"#@ 1 4& (643 3(.1@T =6 2=0

9##-14&+( 3@3( % 43 + /-417G+3 1 % (6#1 #) 3$ 94)@4&/ "#9+(4#&3 #& (6 3.-)+9 #) (6 Q+-(6T =6 

2=0 3@3( % 14!41 3 (6 3.-)+9 #) (6 Q+-(6 G (Z  & PLk , "+(4(.1 +&1 P[k I "+(4(.1 4&(# ML

^#& 3R  +96 Mk #) "#&/4(.1 4& Z41(6 +&1 9 &( - 1 #! - + % -414+& #) "#&/4(.1 T g#& 3 +- 

&.%G - 1 )-#% K (# MLT g#& K 43 G#.&1 1 G@ "#&/4(.1 KPLk (# K][k B +&1 43 9 &( - 1 #& (6 

K]](6 B 3( % -414+&T g#& &.%G -4&/ 4&9- +3 3 4& +&  +3( -"@ 14- 9(4#&T Q+96 #) (6 ML

"#&/4(.1 ^#& 3 4& (6 2=0 3@3( % 43 G+3 1 #& + (-+&3! -3 0 -9+(#- $-#\ 9(4#&R Z6496 43

SP



9+$+G" # ) %+$$4&/ + - /4#& #) "+-/ &#-(673#.(6  Y( &( Z4(6 + "#Z +%#.&( # ) 143(#-(4#&T E.-

/-41 9#! - 1 (6 +- + )-#% SNk (# [MkI +&1 )-#% 7PSk (# 7MLk BT =6 143(#-(4#& Z4(6 (643

$-#\ 9(4#& 43 3%+""R +G#.( ]T_%cW% 4& (6 3#.(6 +&1 KM%cW% 4& (6 &#-(6R Z6496 43 %.96 3%+"" -

(6+& (6 /-41 - 3#".(4#& aj SLLL %b 4& (6 3 +- +3T B6 & (6 /-41 43 / & -+( 1R (6 36#- "4& 4&

"#&/4(.1 c"+(4(.1 43 )4-3( $-#\ 9( 1 (# (6 2=0 9##-14&+( 3@3( % +&1 (6 & (6 /-41 43 / & -+( 1

4& (6 2=0 3@3( %T <)( - (6 /-41 43 / & -+( 1R Z4&1 +&1 $- 33.- )#-9 3 )-#% (6 +(%#3$6 -49

%#1 " .34&/ #(6 - $-#\ 9(4#&3 9#."1 G $-#\ 9( 1 (# #.- 2=0 3@3( % +3 Z ""R 3# (6+( (6 Z4&1

9#."1 G 4&( -$#"+( 1 4&(# #.- /-41T

ST[ =41+" 9+"4G-+(4#&

,(#-% (41 43 + 9#%G4&+(4#& #) (6 +3(-#&#%49+" (41 +&1 (6 3.-/ 9+.3 1 G@ (6 3(-#&/ Z4&1

1.-4&/ (6 3(#-%T =# %+W (6 %#1 " 34%."+( (6 3(#-% (41 9#-- 9("@R (6 (41 &  13 (# G 

9+"4G-+( 1 G )#- 6+&1T =# 9+"4G-+( (6 (41 R (6 #$ & G#.&1+-@ #) #.- %#1 " 43 3$ 94)4 1 .34&/

6+-%#&49 9#&3(4(. &(3T =6 Z+( -  " !+(4#& +(  +96 &#1 #) (6 #$ & G#.&1+-@ 43 9+"9."+( 1 G@

(6 )#""#Z4&/ )#-%."+J

S 3 0 c eJa Z Y  / S  f 5 7 J Z Qg& ^ h 0 1 _ : 6 0
/

Z6 - 6a(b o 6 4/6( # ) (6 (41 +( (6 (4% (

0,; o % +& 3 + " ! "

 / o &#1+" )+9(#- )#- 9#&3(4(. &( \

S/ o +%$"4(.1 (# 9#&3(4(. &( \

SO



7 / o )- F. &9@ )#- 9#&3(4(. &( \

g[ Z% 0 / L $6+3 G@ (4% ( o L

: / @ $6+3 "+/ # ) (6  F.4"4G-4.% (41 +( :-  &Z496

=6 %#1 " 43  Y 9.( 1 Z4(6#.( Z4&1 )#-94&/ )#- N_ 1+@3T =6 )4-3( _ 1+@3 # ) -.&&4&/ 43 (# 3$4&7.$

(6 %#1 " +&1 (6 & (6 (41+" - 3."(3 # ) (6 )#""#Z4&/ NL 1+@3 +- +&+"@^ 1 G@ 6+-%#&49 +&+"@343R

3# (6+( (6 6+-%#&49 9#&3(4(. &(3 +(  +96 (41 /+./ 3(+(4#& +- 9+"9."+( 1T =6 #G3 -! 1

6+-%#&49 9#&3(4(. &(3 +(  +96 3(+(4#& 9#."1 G 14- 9("@ #G(+4& 1 )-#% (6 IE<< 9.-- &( +&1 (41 

Z G34( a6(($Jcc9#7#$3T&#3T&#++T/E!c= ?#- (6 "+-/ 1#%+4& %#1 "R KO (41+" /+/ 3(+(4#&3 a?4/.- 3

STKN +&1 STK[b +- 3 " 9( 1 +"#&/ (6 <("+&(49 A#+3( +&1 4& (6 A6 3+$ +W V+@ )#- (6 (41 

9+"4G-+(4#&T ?#- (6 3%+"" 1#%+4& %#1 "R KK 3(+(4#&3 a?4/.- STKNb +- 3 " 9( 1 4& (6 A6 3+$ +W 

V+@T =6 (41+" +%$"4(.1 #)  +96 6+-%#&49 9#&3(4(. &( )-#% G#(6 IE<< #G3 -!+(4#&3 +&1 #.-

%#1 " 34%."+(4#& +- 9#%$+- 1T

=6 "+-/ 1#%+4& %#1 " Z+3 3 ( .$ 4& + F.+347N714% &34#&+" %#1 Z4(6#.( 3+"4&4(@ +&1 3.-)+9 

Z4&1 )#-94&/T D( Z+3 1-4! & G@ KN 6+-%#&49 9#&3(4(. &(3 +( (6 #$ & G#.&1+-@R Z6496 +- 0 R , R

ISR X4R XSR E4R H4R ; R 02 R I2 R >4R =SR +&1 I 1 -4! 1 )-#% (6 2T, <-%@ Q+3( A#+3( SLLK

1+(+G+3 # ) (41+" 9#&3(4(. &(3 a0.W+4  ( +"TR SLLSbT

?#- (6 "+-/ 1#%+4&R KO (41+" 3(+(4#&3 +- 4&9".1 1 4& (643 9+"4G-+(4#&R 4&9".14&/ KK 3(+(4#&3

a?4/.- STKNb 4& (6 V+@ +&1 P 3(+(4#&3 a?4/.- STK[b +"#&/ (6 <("+&(49 9#+3("4& T =6 +%$"4(.1 

#) (6 6+-%#&49 9#&3(4(. &(3 # ) (6 %#1 " 1 - 3."(3 43 9+"9."+( 1 G@ " +3(73F.+- 3 6+-%#&49

+&+"@343T =6 +%$"4(.1 #) (6 6+-%#&49 9#&3(4(. &(3 # ) (6 #G3 -! 1 (41 +(  +96 (41+" 3(+(4#&

NL

http://co-ops.nos.noaa.gOv/T


Z+3 #G(+4& 1 )-#% 6(($Jcc9#7#$3T&#3T&#++T/#!c 14- 9("@T A#%$+-43#& #) +%$"4(.1 3 G (Z  & (6 

%#1 " - 3."(3 +&1 IE<< 1+(+ +- 36#Z& 4& =+G" STS )#- (6 (41+" 3(+(4#&3 +"#&/ (6 <("+&(49

9#+3("4& +&1 =+G" STN )#- (6 (41+" 3(+(4#&3 4& (6 A6 3+$ +W V+@R - 3$ 9(4! "@T 5 - #&"@ (6 

%+\#- (41+" 9#&3(4(. &(3 # ) 0SR ,SR ISR X4R E\ +&1 H4 +- 9#%$+- 1T <3 4( 9+& G 3  & 4& =+G" STSR

(6 %#1 " 34%."+( 3 (6 1#%4&+&( (41+" 9#&3(4(. &( a0S (41 b +"#&/ (6 <("+&(49 A#+3( F.4( Z ""T

?#- (6 0S (41 R (6 14)) - &9 G (Z  & (6 %#1 " 1 (41 +&1 IE<< !+". +( %#3( # ) (6 3(+(4#&3

43 " 33 (6+& KL 9%  Y9 $( +( ,(T ,4%#&3 D3"+&1R :<T =6 % +& 14)) - &9 43 LTL_ % +&1 (6 

3(+&1+-1 1 !4+(4#& #) (6 14)) - &9 43 LTL_ %R Z6496 43 ]TP{ #) (6 % +& #G3 -! 1 (41+"

+%$"4(.1 T =6 1439- $+&9@ %+4&"@ 9#% 3 )-#% (6 3(+(4#&3 )+- +Z+@ )-#% (6 A6 3+$ +W V+@R

Z6 - (6 /-41 - 3#".(4#& 43 &#( ! -@ 64/6T ,4&9 (6 /-41 %+@ &#( - 3#"! (6 9#%$" Y

G+(6@% (-4 3 # ) (6 3 3(+(4#&3 ! -@ Z ""R + - "+(4! "@ "+-/ 14)) - &9 9+& G  Y$ 9( 1T : & -+""@R

(6 0S (41+" - 3."(3 Z4(6  --#-3 Z4(64& KL 9% +- +99 $(+G" )#- (6 3(+(4#&3 +"#&/ (6 <("+&(49

A#+3(T ?#- (6 9#&3(4(. &( # ) ,SR (6 % +& 14)) - &9 43 7LTLK % +&1 (6 3(+&1+-1 1 !4+(4#& #) (6 

14)) - &9 43 LTLK %R Z6496 43 +G#.( OTK{ #) (6 % +& #G3 -! 1 ,S(41+" +%$"4(.1 T ?#- (6 

9# & 3 (4(.  & (r R (6 % +& 14)) - &9 43 LTLK % +&1 (6 3(+&1+-1 1 !4+(4#& #) (6 14)) - &9 43 LTLK

%R Z6496 43 +G#.( MT]{ #) (6 % +& #G3 -! 1 ,S (41+" +%$"4(.1 T ?#- X4R (6 % +& 14)) - &9 43 L

% +&1 (6 3(+&1+-1 1 !4+(4#& #) (6 14)) - &9 43 LTLK %R Z6496 43 +G#.( KL{ #) (6 % +&

#G3 -! 1 X4 (41+" +%$"4(.1 T ?#- E4R (6 % +& 14)) - &9 43 7LTLK % +&1 (6 3(+&1+-1 1 !4+(4#& #)

(6 14)) - &9 43 LTLK %R Z6496 43 +G#.( K[TN{ #) (6 % +& #G3 -! 1 E4 (41+" +%$"4(.1 T ?#- H4R

G#(6 #) (6 % +& 14)) - &9 +&1 3(+&1+-1 1 !4+(4#& +- LT <3 9+& G 3  & 4& =+G" STNR )#- (6 0S

(41 R (6 14)) - &9 )#- (6 $6+3 G (Z  & (6 %#1 " 1 (41 +&1 IE<< #G3 -!+(4#&3 +( +"" (6 

3(+(4#&3 43 " 33 (6+& KL 1 /-  3d )#- (6 ,SR (6 14)) - &9 43 " 33 (6+& SL 1 /-  3d )#- (6 IS (41 R

(6 14)) - &9 43 " 33 (6+& KL 1 /-  3T D( 43 1 %#&3(-+( 1 (6+( (6 +%$"4(.1 +&1 $6+3 #) (6 

NK

http://co-ops.nos.noaa.gov/


%#1 " 1 (41 43 F.4( - +3#&+G" Z6 & 9#%$+- 1 (# (6 #G3 -!+(4#&3 +"#&/ (6 <("+&(49 9#+3(T

E! -+""R (6 "+-/ 1#%+4& %#1 " 43 9+$+G" # ) (41 34%."+(4#& +"#&/ (6 <("+&(49 A#+3("4& T

<3 9+& G 3  & 4& =+G" ST[R )#- A6 3+$ +W V+@ 3(+(4#&3 Z6 - (6 64/67- 3#".(4#& /-41 43

 &3.- 1R (6 %#1 " - 3."(3 +/-  Z4(6 (6 #G3 -!+(4#&3  ! & G (( -T ?#- (6 0 (41 R (6 

14)) - &9 3 )#- %#3( # ) (6 3(+(4#&3 4& (6 V+@ +- Z4(64& S 9%R  Y9 $( ,(+(4#&3 u#-W(#Z&R

, Z ""3 >(T +&1 A+%G-41/ R Z6496 6+! _ 9%R [ 9%R +&1 [ 9% 14)) - &9 3R - 3$ 9(4! "@T <"" (6 3 

(6-  3(+(4#&3 +- "#9+( 1 4& (6 (-4G.(+-4 3 +( "#9+(4#&3 Z4(6 %#- 1 (+4" 1 G+(6@% (-@ (6+( %4/6(

&#( G - 3#"! 1 ! -@ Z "" G@ #.- /-41R G.( (6 (41 34%."+(4#&3 4& #(6 - 3(+(4#&3 +"#&/ (6 %+4&

V+@ +- ! -@ /##1T =6 % +& +%$"4(.1 14)) - &9 #) (6 1#%4&+&( (41+" 9#&3(4(. &( 0 (41 43 7

LTLS % +&1 (6 3(+&1+-1 1 !4+(4#& #) (6 14)) - &9 43 LTLS %R Z6496 43 +G#.( P{ #) (6 % +&

#G3 -! 1 0 +%$"4(.1 T ?#- , R I R X4R E4R +&1 H4R (6 % +& 14)) - &9 3 # ) (41+" +%$"4(.1 +- 

+"" L %R +&1 (6 3(+&1+-1 1 !4+(4#& # ) (6 14)) - &9 3 +- Z4(64& LTLK %T <3 9+& G 3  & 4& =+G" 

ST_R )#- (6 0 (41 R (6 14)) - &9 )#- (6 $6+3 G (Z  & (6 %#1 " 1 (41 +&1 IE<<

#G3 -!+(4#&3 +( +"" (6 3(+(4#&3 43 " 33 (6+& K_ 1 /-  3d )#- (6 , (41 R (6 14)) - &9 43 " 33 (6+&

SL 1 /-  3d )#- (6 I (41 R (6 14)) - &9 43 " 33 (6+& SL 1 /-  3T D( 43 1 %#&3(-+( 1 (6+( (6 

+%$"4(.1 +&1 $6+3 #) (6 %#1 " 1 (41 43 - +3#&+G" Z6 & 9#%$+- 1 (# (6 #G3 -!+(4#&3 4& (6 

A6 3+$ +W V+@T E! -+""R Z4(6 64/6 - - 3#".(4#& 4& (6 V+@R (6 "+-/ 1#%+4& %#1 " 34%."+( 1

(6 (41 ! -@ 3+(43)+9(#-4"@ 4& (6 V+@T

E! -+""R (6 "+-/ 1#%+4& %#1 " Z+3 1 %#&3(-+( 1 (# G +G" (# 34%."+( (6 (41 +"#&/ (6 

<("+&(49 A#+3("4& +&1 4& (6 A6 3+$ +W V+@ - +3#&+G"@ Z ""T <)( - (6 "+-/ 1#%+4& %#1 "

Z+3 9+"4G-+( 1R 4( 9#."1 G .3 1 )#- / & -+(4&/ (6 #$ & G#.&1+-@ 9#&14(4#& )#- (6 3%+"" 1#%+4&T

B6 & (6 /-413 Z - / & -+( 1R  +96 #) (6 #$ & G#.&1+-@ &#1 3 #) (6 3%+"" 1#%+4& /-41 6+3 +&

NS



 Y+9( 9#-- 3$#&14&/ &#1 4& (6 "+-/ 1#%+4& /-41T =6.3R (6 Z+( -  " !+(4#&3 #) (6 3 &#1 3 +(

 +96 (4% 3( $ Z - 3+! 1 Z6 & (6 "+-/ 1#%+4& %#1 " Z+3 -.&&4&/T <)( - (6 34%."+(4#& #) (6 

"+-/ 1#%+4& %#1 " Z+3 9#%$" ( 1R + Z+( -  " !+(4#& 643(#-@ )4" Z+3 / & -+( 1 +&1 4( 9#."1 G 

- +1 4&(# (6 3%+"" 1#%+4& %#1 " (# 3$ 94)@ (6 Z+( -  " !+(4#& +(  +96 #$ & G#.&1+-@ &#1 +(

 +96 (4% 3( $T =6+( 43 (6 9#.$"4&/ $-#9 33 # ) (6 (Z# %#1 "3T

=6 3%+""R "4%4( 1 1#%+4& %#1 " 43 +"3# 3 ( .$ #& + F.+347N %#1 Z4(6 (6 3+% ! -(49+" /-41

+3 (6 "+-/ 1#%+4& %#1 "T D& #-1 - (# ! -4)@ (6 9#.$"4&/ $-#9 33R (6 #$ & G#.&1+-@ 43

3$ 94)4 1 +3 (6 Z+( -  " !+(4#& #.($.( # ) (6 "+-/ 1#%+4& %#1 "T =+G" STM 36#Z3 9#%$+-43#&3

#) (6 6+-%#&49 +&+"@343 - 3."(3 # ) (6 %#1 " 1 (41 +&1 (6 #G3 -!+(4#&3T D( 9+& G 3  & (6+( (6 

%#1 " $- 149( 1 (41+" +%$"4(.1 3 9#%$+- - +3#&+G"@ Z "" (# (6 #G3 -!+(4#&3T =643 9#%$+-43#&

4&149+( 3 (6+( (643 3%+"" 1#%+4& %#1 " 9#."1 34%."+( (6 (41 ! -@ Z ""T =6 % +& 14)) - &9 # )

0S +%$"4(.1 G (Z  & %#1 " - 3."(3 +&1 #G3 -!+(4#&3 43 7LTLK % +&1 (6 3(+&1+-1 1 !4+(4#& #)

(6 14)) - &9 43 LTLN %R Z6496 43 +G#.( KS{ #) (6 % +& 0S +%$"4(.1 T ?#- (6 ,S (41 R (6 % +&

14)) - &9 43 7LTLS +&1 (6 3(+&1+-1 1 !4+(4#& 43 LTLKR Z6496 43 S_{ #) (6 % +& #G3 -! 1 ,S

+%$"4(.1 T ?#-I SR X\R E4 +&1 H4R (6 % +& 14)) - &9 3 +- Z4(64& LTLK % +&1 (6 3(+&1+-1

1 !4+(4#&3 # ) (6 14)) - &9 3 +- Z4(6 4& LTLK % +3 Z ""T E! -+""R (6 3%+"" 1#%+4& /-41 %#1 "

6+3 $-#! & (# 34%."+( (6 (41 4& (6 A6 3+$ +W V+@ ! -@ Z ""T D( 1 %#&3(-+( 1 (6+( (643 3%+""

1#%+4& %#1 " 9#."1 G .3 1 )#- (6 |34%."+(4#& #) G#(6 3(#-% 3.-/ +&1 4&.&1+(4#& +&1 (6 

9#.$"4&/ $-#9 33 )#- (6 (Z# /-413 Z+3 3.99 33)."T

NN



O(<@),$ ME 8)>$D +;$&, <B. %B;B.<)%>B +%D;#<)%>B

D& (643 96+$( -R (6 3(#-% 3.-/ +&1 4&.&1+(4#& 34%."+(4#& - 3."(3 )#- (Z# 39 &+-4#3R 5.--49+& 

D3+G " +&1 =-#$49+" ,(#-% Q-& 3(#R +- 36#Z& +&1 1439.33 1T =6 "+-/ 1#%+4& %#1 " 43 )#-9 1

G@ (6 (41+" 9#&3(4(. &(3 +( (6 #$ & G#.&1+-@T < _7%4& (4% 3( $ Z+3 .3 1 +&1 + (#(+" # ) NL

"+@ -3 Z - .3 1 4& (6 ! -(49+" /-41T =6 (649W& 33 # ) "+@ -3 !+-4 1 4& (6 ! -(49+" +3 )#""#Z3J a+b

< _7% - 3#".(4#& Z+3 .3 1 )#- (6 (#$ _L %T aGb 8 3#".(4#&3 #) KL7% +&1 SL7% Z - .3 1

G (Z  & 1 $(63 # ) _L +&1 K_L %T a9b ;+@ - (649W& 33 3 #) _L %R KLL %R +&1 _LL % Z - .3 1

/-+1.+""@ .&(4" +((+4&4&/ (6 1 $(6 # ) S_LL %T a1b < KLLL7% 1 $(6 4&( -!+" Z+3 .3 1 G (Z  &

1 $(63 # ) NLLL +&1 MLLL %T =# 34%."+( (6 3(#-% 3.-/ R + _71+@ 34%."+(4#& Z4(6#.( +(%#3$6 -49

)#-94&/ Z+3 9#&1.9( 1 4&4(4+""@ (# 3$4&7.$ (6 (41 T =6 & (6 Z4&1 +&1 $- 33.- 1+(+ )#- (Z#

3(#-% 3.-/ 9+3 3 )-#% (6 14)) - &( +(%#3$6 -49 %#1 "3 Z - 4&$.( (# )#-9 (6 "+-/ 1#%+4&

6@1-#1@&+%49 %#1 "T ?#-  +96 Z4&1 +&1 $- 33.- )4 "1R (6 Z4&1 3$  13R 14- 9(4#&3R +&1

$- 33.- 3 Z - 9#%$+- 1 Z4(6 (6 #G3 -!+(4#&3 )-#% IE<< 3 $+-+( "@ (# 96 9W (6 F.+"4(@ #)

 +96 Z4&1T =6 -##(7% +&73F.+- a80,b  --#- !+". 3 #) Z4&1 3$  13R 14- 9(4#&3R +&1 $- 33.- 3

Z - 9+"9."+( 1 (# 9#%$+- (6 9+$+G4"4(@ # ) 14)) - &( +(%#3$6 -49 %#1 "3T =6-#./6 (6 

$-#9 1.- R (6 B8?7:?, Z4&1 Z+3 )#.&1 (# G (6 %#3( - "4+G" Z4&1T ?#-  +96 -.& Z4(6

14)) - &( +(%#3$6 -49 Z4&13R Z+( -7" ! " $- 149(4#&3 )-#% #.- 3(#-% 3.-/ %#1 " Z - 9#%$+- 1

+/+4&3( (6 #G3 -! 1 Z+( - " ! "3 +( O (41+"7/+/ 3(+(4#&3 "#9+( 1 (6-#./6#.( (6 A6 3+$ +W V+@

N[



- /4#&T 80,R - "+(4!  --#-3R 9#-- "+(4#& 9# ))494 &(3 +&1 (6 3W4"" 39#- Z - 9+"9."+( 1 (# +33 33

#.- %#1 "f3 $- 149(4! 9+$+G4"4(@T <$$ &14Y < /4! 3 (6 %+(6 %+(49+" 1 )4&4(4#&3 # ) (6 3 

3(+(43(49+" % +3.- 3T 234&/ (6 G#.&1+-@ 9#&14(4#& #.($.( )-#% (6 "+-/ 1#%+4& %#1 "R (6 

3%+"" 1#%+4& %#1 " $- 149( 1 (6 4&.&1+(4#& +&1 (6 - 3."(3 Z - $- 3 &( 1 !4+ !43.+"4^+(4#&T D&

(643 3(.1@R (6 4&.&1+(4#& 34%."+(4#& 43 #&"@ .34&/ (6 B8?7:?, Z4&1 34&9 4( 43 (6 %#3(

- "4+G" Z4&1T

NTK 5.--49+& D3+G "

NTKTK : & -+" 1 39-4$(4#&

5.--49+& D3+G " Z+3 (6 9#3("4 3( +&1 1 +1"4 3( 6.--49+& 4& (6 SLLN <("+&(49 6.--49+& 3 +3#&T

=6 &4&(6 &+% 1 3(#-%R )4)(6 6.--49+& R +&1 3 9#&1 %+\#- 6.--49+& #) (6 3 +3#&R D3+G " )#-% 1

)-#% + (-#$49+" Z+! #& , $( %G - M 4& (6 (-#$49+" <("+&(49 E9 +&T D( %#! 1 &#-(6Z 3(Z+-1 +&1R

Z4(64& +&  &!4-#&% &( # ) "4/6( Z4&1 36 +- +&1 Z+-% Z+( -3R 4( 3( +14"@ 3(- &/(6 & 1 (# - +96

$ +W Z4&13 #) KM_ %$6 aSM_ W%c6b #& , $( %G - KKT <)( - )".9(.+(4&/ 4& 4&( &34(@ )#- )#.- 1+@3R

D3+G " /-+1.+""@ Z +W & 1 +&1 %+1 "+&1)+"" #& (6 E.( - V+&W3 #) I#-(6 A+-#"4&+ Z4(6 Z4&13

#) +G#.( KL_ %$6 aKM_ W%c6b #& , $( %G - KPT D( F.49W"@ Z +W & 1 #! - "+&1 +&1 G 9+% 

 Y(-+(-#$49+" #! - Z 3( -& > &&3@"!+&4+ (6 & Y( 1+@T

=6 (-+9W # ) 5.--49+& D3+G " 43 36#Z& 4& ?4/.- NTKT 5 - 43 + 1 (+4" 1 1 39-4$(4#& #) (6 (-+9W #)

D3+G "J D3+G " G 9+% (6 &4&(6 &+% 1 3(#-% #) (6 SLLN <("+&(49 G+34& (-#$49+" 9@9"#& 3 +3#&

+G#.( MS_ %4" 3 Z 3( # ) (6 A+$ C -1 D3"+&13 #& ,+(.-1+@ %#-&4&/R , $( %G - MT D3+G " G /+&

+3 + 3(-#&/ (-#$49+" Z+! #)) (6 B 3( <)-49+& A#+3( +G#.( (6-  1+@3 G )#- R +&1 Z+3 .$/-+1 1

(# + 6.--49+& +( KK +T%T Q = ,.&1+@R , $( %G - ]T D3+G " 4&( &34)4 1 -+$41"@ 0#&1+@R

N_



, $( %G - PR /#4&/ (6-#./6 A+( /#-4 3 S +&1 N #) (6 ,+))4-7,4%$3#& 5.--49+& ,9+" a<$$ &14Y

Vb +&1 - +964&/ A+( /#-@ [ 4&( &34(@ G@ KK $T%T Q = (6+( 1+@T D3+G " - %+4& 1 + 3(-#&/

A+( /#-@ [ 6.--49+& .&(4" - +964&/ (6 -+- A+( /#-@ _ 3(+(.3R (6 64/6 3( 9+( /#-@ #) 6.--49+& 

3(- &/(6 #& (6 ,+))4-7,4%$3#& ,9+" R =6.-31+@R , $( %G - KK +( _ $T%T Q =T D3+G " Z+3 %#!4&/

3"#Z"@ Z 3( +&1 6+1 - +96 1 + "#9+(4#& +G#.( _LL %4" 3  +3( &#-(6 +3( # ) (6 &#-(6 -& ;  Z+-1

D3"+&13T D3+G " - %+4& 1 +( #- & +- A+( /#-@ _ 4&( &34(@ .&(4" ,.&1+@R , $( %G - K[R Z6 & 4(

Z +W & 1 (# + A+( /#-@ [ 3(#-%T D3+G " Z +W & 1 (# + A+( /#-@ N "+( 0#&1+@R , $( %G - K_T

B +W &4&/ 9#&(4&. 1 (6-#./6 =. 31+@R 1 9- +34&/ (# + A+( /#-@ S +( KK +T%T Q = =. 31+@R

, $( %G - KMT 5.--49+& Z+(96 3 Z - 433. 1 G@ (6 =-#$49+" >- 149(4#& A &( - a=>Ab )#- $+-(3

#) (6 I#-(6 A+-#"4&+R C4-/4&4+R 0+-@"+&1R  "+Z+- R +&1 I Z U -3 @ 9#+3(3 +( KK +T%T Q =

=. 31+@T 5.--49+& Z+-&4&/3 Z - 433. 1 G@ (6 =>A +( KK $T%T Q = =. 31+@R +&1  Y( &1 1

&#-(6Z+-1 +( _ +T%T Q = B 1& 31+@R , $( %G - K]T D3+G " %+1 "+&1)+"" & +- -.% D&" (R

A+-( - ( A#.&(@R I#-(6 A+-#"4&+R +-#.&1 K $T%T Q = =6.-31+@R , $( %G - KPT D3+G " %#! 1

&#-(6Z 3( (# 8#+&#W 8+$413R IAR G@ _ $T%T Q = =6.-31+@R +&1 +99 " -+( 1 (# &#-(6 +3( B 3(

C4-/4&4+ G@ _ +T%T ?-41+@R , $( %G - KO +3 + (-#$49+" 3(#-%T V@ KK +T%T Q = ?-41+@R (6 9 &( -

# ) (6 3(#-% Z+3 "#34&/ (-#$49+" 96+-+9( -43(493 +&1 Z+3 & +- A" ! "+&1R E64#R %#!4&/ &#-(6Z+-1

4&(# A+&+1+ aU#6&3#&R SLL[bT

NTKTS B4&1 +&1 $- 33.- 9#%$+-43#&

?#- 5.--49+& D3+G "R (6 - +- 3 ! & (@$ 3 #) Z4&13 / & -+( 1 G@ 14)) - &( +(%#3$6 -49 %#1 "3R

4&9".14&/ )#.- )-#% IB, a:?,R I<0R B8?7:?,R B8?7I<0bR (6-  )-#% 8<0, %#1 " #)

B +(6 -)"#ZR D&9T a: -41"R :-41S +&1 :-41NbT =6 Z4&13 )-#% (6 8<0, %#1 " +- / & -+( 1

Z4(6 (6-  /-413T ?-#% :-41" (# :-41NR (6 /-41 - 3#".(4#& 4&9- +3 3 +&1 :-41N 6+3 (6 64/6 3(

NM



- 3#".(4#& +( S7W%T <"" (6 Z4&13 Z - $-#!41 1 )-#% OcKMcSLLN (# OcKOcSLLNT ?#- (6 Z4&1 )-#%

IB,R )#.- Z4&13 +- /4! &  ! -@ 1+@R 3(+-(4&/ +( LJLLR MJLLR KSJLL +&1 KPJLL 2=A 3 $+-+( "@

+&1  +96 Z4&1 "+3(3 NL 6#.-3T ,# (6 - +- (#(+" # ) M[ Z4&13 aa[ 14)) - &( (@$ 3b Y a[ 1+@3b Y a[

Z4&13 #)  +96 1+@bbT ?#- (6 Z4&1 )-#% B +( -)"#ZR D&9R (Z# Z4&13 +- /4! &  ! -@ 1+@R 3(+-(4&/

+( LJLL +&1 KSJLL 2=A 3 $+-+( "@ +&1  +96 Z4&1 "+3(3 S[ 6#.-3T ,# (6 - +- + (#(+" # ) S[ Z4&13

aaN 14)) - &( (@$ 3b Y a[ 1+@3b Y aS Z4&13 # )  +96 1+@bbT =6 3 Z4&13 +- / & -+( 1 )#-  &3 %G" 

-.&3T V.( G )#- (6  &3 %G" -.&3R )#-  +96 W4&1 #) Z4&1R + -.& Z4(6 9#&(4&.#.3 Z4&1 )-#%

OcKMcSLLN KJLL 2=A (# OcKOcSLLN SSJLL 2=A 43 4&4(4+""@ 9#&1.9( 1 4& #-1 - (# 96 9W (6 

+99.-+9@ # )  +96 (@$ #) Z4&1T ?#- (643 - +3#&R )#-  +96 #) (6 [ W4&13 #) Z4&1 )-#% IB,R +

9#&(4&.#.3 Z4&1 43 / & -+( 1 G@ $4 94&/ (6 [ a1+@3b Y[ aZ4&13 #)  +96 1+@b o KM Z4&13 (#/ (6 -

+&1 )#-  +96 #) (6 N W4&13 #) Z4&1 )-#% B +(6 -)"#ZR D&9TR + 9#&(4&.#.3 Z4&1 43 / & -+( 1 G@

$4 94&/ (6 [ a1+@3b Y S aZ4&13 #)  +96 1+@b o P Z4&13 (#/ (6 -T =# $4 9 (6 % (#/ (6 -R )#-  +96

NL76#.- " &/(6 aS[76#.- " &/(6b Z4&1R M76#.- " &/(6 Z4&1 aKS76#.- " &/(6 Z4&1b 43 3 " 9( 1T

A#%G4&4&/ (6 KM aPb Z4&13R + 9#&(4&.#.3 Z4&1 Z4(6 + OM76#.- " &/(6 43 / & -+( 1 )#-  +96 (@$ 

# ) Z4&1T =6 - +3#& (6+( (6 M 6#.- aKS 6#.-b Z4&1 43 3 " 9( 1 )-#% (6 3 9#&1 6#.- (# 3 ! &(6

a3 9#&1 (# (64-(  &(6b 6#.- 43 G 9+.3 (6 3 6#.-3 +- (6 %#3( +99.-+( $- 149(4#& #)  +96 NL7

6#.- " &/(6 aS[76#.- " &/(6b Z4&1 +&1 (6 +99.-+-@ 43 1 9- +34&/ +3 (6 (4% 4&9- +3 3T <( (6 

G /4&&4&/R M76#.- aKS76#.-b Z4&1 43 3 " 9( 1 )-#% )4-3( 6#.- (# 34Y(6 a)4-3( 6#.- (# (Z ")(6b 6#.-R

G.( (6 9#&(4&.#.3 Z4&1 Z4(6 (643 W4&1 #) 3 " 9(4#& 43 &#( ! -@ 3%##(6 G 9+.3 (6 )4-3( 6#.-

Z4&1 #) (6 +(%#3$6 -49 %#1 " 43 +1\.3( 1 G@ & Z 4&4(4+" 9#&14(4#&3 3# 4( 43 &#( 9#&343( &( Z4(6

(6 $- !4#.3 $- 149(4#&3T <)( - (6 9#&(4&#.3 Z4&1 43 / & -+( 1 )#-  +96 W4&1 # ) Z4&1R (6 Z4&1

3$  1 14- 9(4#&3 +&1 $- 33.- 3 )-#% (6 % +- 9#%$+- 1 (# (6 #G3 -!+(4#&3T =#(+""@R 34Y Z4&1

3(+(4#&3 4& (6 V+@ +- 3 " 9( 1T <"" (6 $"#(3 +- G+3 1 #& 2=A (4% T

N]



?#- (6 :?, Z4&1R +3 9+& G 3  & 4& ?4/.- NTSR +( ,(+(4#&3 AVV=R , Z ""3 >#4&(R A+%G-41/ R (6 

Z4&1 3$  13 9#%$+- Z "" Z4(6 (6 #G3 -!+(4#&3  Y9 $( (6 @ 3"4/6("@ #! - 3(4%+( +)( - (6 $ +WT

<( ,(+(4#& ; Z43 ((+R (6 Z4&1 3$  13 +- #! - 3(4%+( 1 + "4((" G4( G )#- (6 $ +W +&1

.&1 - 3(4%+( 1 + "4((" G4( 1.-4&/ (6 $ +WT =6 Z4&1 3$  13 +- .&1 - 3(4%+( 1 +( ,(+(4#&

=6#%+3 >#4&( +&1 #! - 3(4%+( 1 +( 3(+(4#& =#"96 3( - V +96T D( 9+& G 3  & 4& ?4/.- NTN (6+(

:?, %#1 " 1 Z4&1 14- 9(4#&3 9#%$+- ! -@ Z "" Z4(6 #G3 -! 1 Z4&1 14- 9(4#&3 )-#% 6#.- S[ (#

6#.- OM +( 3(+(4#&3 AVV=R ; Z43 ((+R =6#%+3 >#4&(R +&1 =#"96 3( - V +96T 5#Z ! -R (6 

%#1 " 1 Z4&1 14- 9(4#&3 6+! + 3%+"" 364)( )-#% (6 #G3 -! 1 14- 9(4#&3 +( 3(+(4#&3 A+%G-41/ 

+&1 , Z ""3 >#4&(T =6 9#%$+-43#& # ) %#1 " 1 +&1 #G3 -! 1 $- 33.- 3 +- 36#Z& 4& ?4/.- NT[T

=6 :?, %#1 " 1 $- 33.- 3 +- / & -+""@ .&1 - 3(4%+( 1 G )#- (6 1 $- 334#&R G.( %+(96 (6 

1 $- 334#& F.4( Z ""T ,(+(43(49+""@R (6 80, 9+"9."+( 1 .34&/ (6 #G3 -! 1 +&1 %#1 " 1 Z4&1

+&1 $- 33.- 1+(+ )#-  +96 3(+(4#& +- 36#Z& 4& =+G" NTKT =6 % +& 80, !+". 3 # ) 34Y 3(+(4#&3

+- STO_ %c3 )#- (6 Z4&1 3$  1d N[TMP 1 /-  3 )#- (6 Z4&1 14- 9(4#&d +&1 KOSTOM >+ )#- (6 

$- 33.- T

?#- (6 I<0 Z4&1R (6 Z4&1 3$  13R Z4&1 14- 9(4#&3R +&1 $- 33.- 3 9#%$+-43#&3 +- 36#Z& 4&

?4/.- NT_R ?4/.- NTMR +&1 ?4/.- NT]R - 3$ 9(4! "@T <( ,(+(4#&3 AVV=R , Z ""3 >#4&(R +&1

=6#%+3 >#4&(R (6 %#1 " 1 Z4&1 3$  13 +- .&1 - 3(4%+( 1 9#%$+- 1 Z4(6 (6 #G3 -!+(4#&3T <(

,(+(4#& ; Z43 ((+R (6 Z4&1 3$  13 +- #! - 3(4%+( 1 + "4((" G4( G )#- (6 $ +W +&1

.&1 - 3(4%+( 1 + "4((" G4( 1.-4&/ (6 $ +WR Z6496 43 F.4( 34%4"+- (# (6 :?, Z4&1T A+%G-41/ 43

(6 #&"@ 3(+(4#& Z6 - (6 Z4&1 3$  13 %+(96 1 (6 #G3 -!+(4#&3 F.4( Z ""T <( ,(+(4#&

=#"96 3( - V +96R (6 Z4&1 3$  13 +- #! - 3(4%+( 1T I<0 %#1 " 1 Z4&1 14- 9(4#&3 141 &#(

NP



9#%$+- +3 Z "" +3 :?, %#1 " 1 14- 9(4#&3 Z4(6 #G3 -!+(4#&3 )-#% 5#.- S[ (# 5#.- OMT <(

,(+(4#&3 AVV=R ; Z43 ((+R A+%G-41/ R +&1 =#"96 3( - V +96R (6 %#1 " 1 Z4&1 14- 9(4#&3 6+! 

+ 3%+"" 364)( )-#% (6 #G3 -! 1 14- 9(4#&3T ?#- (6 $- 33.- 9#%$+-43#&R (6 I<0 %#1 " 1

$- 33.- +- / & -+""@ #! - 3(4%+( 1 1.-4&/ (6 1 $- 334#& +&1 .&1 - 3(4%+( 1 + "4((" +)( - (6 

1 $- 334#&T <3 9+& G 3  & 4& =+G" NTKR (6 % +& 80,  --#- !+". 3 # ) 34Y 3(+(4#&3 )#- (6 Z4&1

3$  1 43 NTK[ %c3d )#- (6 Z4&1 14- 9(4#&R 80, 43 N_T_L 1 /-  3d )#- (6 $- 33.- R 80, 43 SLKTNK

>+T =6 3 3(+(43(49+" % +3.- 3 1 %#&3(-+( 1 (6+( (6 I<0 %#1 " 1 Z4&1 +&1 $- 33.- 6+! %#- 

 --#- (6+& (6 :?, %#1 " 1 Z4&1 +&1 $- 33.- T

?#- (6 B8?7:?, Z4&1R +3 9+& G 3  & 4& ?4/.- NTPR +( ,(+(4#&3 AVV=R , Z ""3 >#4&(R

; Z43 ((+R A+%G-41/ R (6 Z4&1 3$  13 9#%$+- 1 Z "" Z4(6 (6 #G3 -!+(4#&3  Y9 $( (6 @ 3"4/6("@

#! - 3(4%+( 1 +)( - (6 $ +WT <( ,(+(4#& ; Z43 ((+R (6 Z4&1 3$  13 +- #! - 3(4%+( 1 + "4((" 

G )#- (6 $ +W +3 Z ""T =6 Z4&1 3$  13 +( ,(+(4#& =6#%+3 >#4&( +- .&1 - 3(4%+( 1 G )#- +&1

+)( - (6 $ +WR G.( %+(96 1 (6 $ +WT <( ,(+(4#& =#"96 3( - V +96R (6 Z4&1 3$  13 +- 

#! - 3(4%+( 1 %#- (6+& (6 I<0 +&1 :?, Z4&13T D& ?4/.- NTOR (6 B8?7:?, %#1 " 1 Z4&1

14- 9(4#&3 9#%$+- 1 ! -@ Z "" Z4(6 #G3 -! 1 Z4&1 14- 9(4#&3 )-#% 5#.- S[ (# 5#.- OM +(

,(+(4#&3 AVV=R ; Z43 ((+R =6#%+3 >#4&(R +&1 =#"96 3( - V +96T =6 %#1 " 1 Z4&1 14- 9(4#&3

6+! + 3%+"" 364)( )-#% (6 #G3 -! 1 +( ,(+(4#&3 A+%G-41/ +&1 , Z ""3 >#4&(T ?#- (6 $- 33.- 

9#%$+-43#& 4& ?4/.- NTKLR (6 B8?7:?, %#1 " 1 $- 33.- +- / & -+""@ .&1 - 3(4%+( 1 + "4((" 

+)( - (6 1 $- 334#&R G.( %+(96 (6 1 $- 334#& F.4( Z ""T E! -+""R +3 9+& G 3  & 4& ?4/.- NTPR

?4/.- NTOR +&1 ?4/.- NTKLR (6 B8?7:?, Z4&1 43 G (( - (6+& (6 :?, +&1 I<0 Z4&13T =6 

39+(( - $"#(3 # ) (6 %#1 " 1 Z4&1 +/+4&3( (6 #G3 -! 1 Z4&1 +- 36#Z& 4& ?4/.- 3 NTKKR NTKSR

NTKNR NTK[R NTK_R NTKMR NTK]R NTKPR NTKOT =6-  3(+(4#&3 +- 3 " 9( 1 (# - $- 3 &( (6 Z4&1 4& (6 

NO



"#Z - V+@ aAVV=bR (6 %411" V+@ a; Z43 ((+b +&1 (6 .$$ - V+@ a=6#%+3 $#4&(bT ?#-  +96

3(+(4#&R (6 Z4&1 3$  1R Z4&1 14- 9(4#& +&1 $- 33.- +- $"#(( 1 3 $ -+( "@T <3 9+& G 3  & 4&

?4/.- NTKKRNTKS +&1 NTKNR (6 80,  --#- # ) (6 %#1 " 1 Z4&1 3$  1 +( AVV= 43 ST__ %c3R (6 

80,  --#- #) (6 Z4&1 14- 9(4#& 43 PT_[ 1 /-  +&1 (6 80,  --#- #) (6 $- 33.- 43 KM[TL[ >+T

<3 36#Z& 4& ?4/.- NTK[R NTK_ +&1 NTKMR (6 80,  --#- #) (6 %#1 " 1 Z4&1 3$  1 +( ; Z43 ((+

43 NT[L %c3R (6 80,  --#- # ) (6 Z4&1 14- 9(4#& 43 KPTM] 1 /-  +&1 (6 80,  --#- # ) (6 

$- 33.- 43 KSM >+T D& ?4/.- NTK]R NTKP +&1 NTKOR (6 80,  --#- # ) (6 %#1 " 1 Z4&1 3$  1 +(

=6#%+3 >#4&( 43 STPK %c3R (6 80,  --#- # ) (6 Z4&1 14- 9(4#& 43 KMTLN 1 /-  +&1 (6 80,

 --#- # ) (6 $- 33.- 43 K_KT_[ >+T ?#- #(6 - 3(+(4#&3R (6 3(+(43(49+" % +3.- 3 +- 36#Z& 4& =+G" 

NTKT =6 % +& 80,  --#- !+". 3 # ) (6 B8?7:?, Z4&1 )#- (6 Z4&1 3$  1 43 NT_O %c3d )#- (6 

Z4&1 14- 9(4#& 43 SMT[_ 1 /-  3d +&1 )#- (6 $- 33.- 43 K_STMS >+T =6 4&9- +3 4& % +& 80, #)

Z4&1 3$  1 43 %+4&"@ 1. (# 3(+(4#& =#"96 3( - V +96R Z6496 6+3 + 80, #) MTMS %c3T D) (6 % +&

80, 43 9+"9."+( 1 Z4(6#.( ,(+(4#& =#"96 3( -R 4( 43 STOP %c3R Z6496 43 G (( - (6+& (6 :?, +&1

I<0 Z4&13T =6 % +& 80, #) Z4&1 14- 9(4#& +&1 $- 33.- )#- B8?7:?, Z4&1 +- +"3# G (( -

(6+& (6#3 )#- :?, +&1 I<0T =6.3R (6 64/6 -7- 3#".(4#& B8? %#1 " 141 / & -+( G (( - Z4&1

+&1 $- 33.- )4 "13 (6+& (6 "#Z -7- 3#".(4#& :?, +&1 I<0 %#1 "3T

?#- (6 B8?7I<0 Z4&1R (6 Z4&1 3$  13 9#%$+-43#& 43 36#Z& 4& ?4/.- NTSLT ?#- +"" (6 

3(+(4#&3  Y9 $( =#"96 3( - V +96R (6 Z4&1 3$  13 9#%$+- 1 Z "" Z4(6 (6 #G3 -!+(4#&3T

,$ 94)49+""@R (6 Z4&1 3$  13 +- #! - 3(4%+( 1 + "4((" +)( - (6 $ +W +( ,(+(4#& A+%G-41/ T <(

,(+(4#& =#"96 3( - V +96R (6 Z4&1 3$  13 +- #! - 3(4%+( 1 +3 Z4&13 / & -+( 1 G@ #(6 -

+(%#3$6 -49 %#1 "3 )-#% IB,T E! -+"" (6 Z4&1 3$  13 34%."+( 1 G@ (6 B8?7I<0 %#1 "

%+(96 1  ! & G (( - (6+& (6#3 / & -+( 1 G@ (6 B8?7:?, Z4&1R G.( (6 $-#G" % #) (6 B8?7

[L



I<0 Z4&1 43 (6+( 4( 6+3 %#- )".9(.+(4#&3R 3# (6 Z4&1 3$  13 +- &#( +3 3%##(6 +3 (6 B8?7

:?, Z4&1T ?#- (6 Z4&1 14- 9(4#&3R +3 36#Z& 4& ?4/.- NTSKR (6 B8?7I<0 %#1 " 1 Z4&1

14- 9(4#&3 9#%$+- 1 Z "" Z4(6 #G3 -! 1 Z4&1 14- 9(4#&3 )-#% 5#.- S[ (# 5#.- OM +( ,(+(4#&3

AVV=R ; Z43 ((+R =6#%+3 >#4&(R +&1 =#"96 3( - V +96T H.4( 34%4"+- (# (6 #(6 - (6-  Z4&13

/ & -+( 1 G@ IB,R (6 %#1 " 1 Z4&1 14- 9(4#&3 6+! + 3%+"" 364)( )-#% (6 #G3 -! 1 +( 3(+(4#&3

A+%G-41/ +&1 , Z ""3 >#4&(T 5#Z ! -R (6 B8?7I<0 34%."+( 1 Z4&1 14- 9(4#&3 +"3# 6+! 

3 ! -+" 3%+"" )".9(.+(4#&3T =6 B8?7I<0 %#1 " 1 $- 33.- 3 a?4/.- NTSSb +- / & -+""@

#! - 3(4%+( 1 1.-4&/ (6 1 $- 334#& +&1 6+! 3 ! -+" )".9(.+(4#&3T =6 3(+(43(49+" % +3.- 3 )#-

B8?7I<0 9#."1 G )#.&1 4& =+G" NTKR (6 % +& 80, #) 34Y 3(+(4#&3 )#- (6 Z4&1 3$  1 43

NTSL %c3d )#- (6 Z4&1 14- 9(4#&R (6 80, 43 S_TP[ 1 /-  3d )#- (6 $- 33.- R (6 80, 43 SNPTSO

>+T ,4%4"+- (# (6 B8?7:?, Z4&1R (6 4&9- +3 4& % +& 80, #) Z4&1 3$  1 43 %+4&"@ 1. (#

3(+(4#& =#"96 3( - V +96R Z6496 6+3 + 80, #) MTSK %c3T D) (6 % +& 80, 43 9+"9."+( 1 Z4(6#.(

,(+(4#& =#"96 3( - V +96R 4( 43 STML %c3R Z6496 43  ! & G (( - (6+& (6 B8?7:?, Z4&1 aSTOP %c3bT

D( 43 9#&343( &( Z4(6 #.- #G3 -!+(4#& G+3 1 #& (6 $"#(3R G.( (6 )".9(.+(4#&3 $- ! &( (6 B8?7

I<0 Z4&1 )-#% G 4&/ (6 G 3( 96#49 T <( (6 3+% (4% R (6 % +& 80, #) $- 33.- )#- B8?7

I<0 Z4&1 aSNPTSO>+b 43 Z#-3 (6+& (6+( )#- B8?7:?, aK_STMSbT =6.3R B8?7:?, Z4&1 43

#! -+"" G (( - (6+& B8?7I<0 Z4&1T

?#- 8<0, /-41" Z4&1R 4( 9+& G 3  & 4& ?4/.- NTSN (6+( (6 Z4&1 3$  13 +- / & -+""@

.&1 - 3(4%+( 1 +( +"" 3(+(4#&3  Y9 $( =#"96 3( - V +96R <( =#"96 3( - V +96R (6 Z4&1 3$  13 +- 

#! - 3(4%+( 1 "4W #(6 - Z4&13T D& ?4/.- NTS[R 8<0, /-41" %#1 " 1 Z4&1 14- 9(4#&3 +- 

9#%$+- 1 ! -@ Z "" Z4(6 #G3 -! 1 Z4&1 14- 9(4#&3 )-#% 5#.- S[ (# 5#.- OM +( 3(+(4#&3 AVV=R

; Z43 ((+R =6#%+3 >#4&(R +&1 =#"96 3( - V +96T ,4%4"+- (# (6 +(%#3$6 -49 %#1 "3 )-#% IB,R

[K



(6 8<0, Z4&1 14- 9(4#&3 6+! + 3%+"" 364)( )-#% (6 #G3 -! 1 +( ,(+(4#&3 A+%G-41/ +&1

, Z ""3 >#4&( +3 Z ""T <3 36#Z& 4& ?4/.- NTS_R (6 8<0, /-41" %#1 " 1 $- 33.- 3 6+! + G4/

.&1 - 3(4%+(4#& 1.-4&/ (6 1 $- 334#&R  3$ 94+""@ 4& (6 3(+(4#&3 "#9+( 1 4& (6 "#Z - V+@T D&

=+G" NTKR (6 % +& 80, #) 34Y 3(+(4#&3 )#- (6 Z4&1 3$  1 43 NTO[ %c3d )#- (6 Z4&1 14- 9(4#&R

(6 % +& 80, 43 NKTNK 1 /-  3d )#- (6 $- 33.- R (6 % +& 80, 43 N]PTO_ >+T =6 % +& 80,

#) Z4&1 3$  1R 14- 9(4#& +&1 $- 33.- )#- (6 8<0, :-41" Z4&1 +- Z#-3 (6+& (6#3 )#- (6 

B8?7:?, Z4&1R  3$ 94+""@ (6 $- 33.- T

?#- (6 8<0, :-41S Z4&1R +3 36#Z& 4& ?4/.- NTSMR ?4/.- NTS]R +&1 ?4/.- NTSPR (6 Z4&1

3$  13R Z4&1 14- 9(4#&3R +&1 $- 33.- 3 +( +"" (6 3(+(4#&3 +- F.4( 34%4"+- (# (6 $+(( -& #) (6 

8<0, :-41 K Z4&1R G.( (6 Z4&1 3$  13 #) (6 8<0, :-41S Z4&1 +- 3"4/6("@ 4&9- +3 1 +&1 (6 

$- 33.- 3 +- 3"4/6("@ 1 9- +3 1T ?#- (6 3(+(43(49+" % +3.- 3 4& =+G" NTKR (6 % +& 80,  --#-

!+". #) 34Y 3(+(4#&3 )#- (6 Z4&1 3$  1 43 NT[K %c3d )#- (6 Z4&1 14- 9(4#&R (6 % +& 80, 43

NLTN_ 1 /-  d )#- (6 $- 33.- R (6 % +& 80, 43 NPSTL] >+T =6 80, #) Z4&1 3$  13 +&1

14- 9(4#&3 +- / ((4&/ G (( - 9#%$+- 1 Z4(6 (6 8<0, :-41" Z4&1R G.( (6 80, #) $- 33.- 3 +- 

/ ((4&/ Z#-3 T

?#- (6 8<0, :-41N Z4&1R (6 Z4&1 3$  13 9#%$+- 1 Z "" Z4(6 (6 #G3 -!+(4#&3 a?4/.- NTSOb

+( ,(+(4#&3 AVV=R , Z ""3 >#4&(R ; Z43 ((+R A+%G-41/ R +&1 =6#%+3 >#4&(T ?#- (6 #(6 - (Z#

3(+(4#&3R (6 Z4&1 3$  13 +- .&1 - 3(4%+( 1 + "4((" 1.-4&/ (6 $ +W +( ,(+(4#& ; Z43 ((+ +&1

#! - 3(4%+( 1 +( ,(+(4#& =#"96 3( - V +96T D& ?4/.- NTNLR 8<0, /-41N %#1 " 1 Z4&1 14- 9(4#&3

9#%$+- 1 Z "" Z4(6 #G3 -! 1 Z4&1 14- 9(4#&3 )-#% 5#.- S[ (# 5#.- OM +( ,(+(4#&3 AVV=R

; Z43 ((+R =6#%+3 >#4&(R +&1 =#"96 3( - V +96T ,4%4"+- (# +"" (6 #(6 - %#1 "3R (6 %#1 " 1

[S



Z4&1 14- 9(4#&3 6+! + 3%+"" 364)( )-#% (6 #G3 -! 1 +( ,(+(4#&3 A+%G-41/ +&1 , Z ""3 >#4&(T D&

?4/.- NTNKR (6 8<0, /-41N %#1 " 1 $- 33.- 3 6+! + G4/ .&1 - 3(4%+(4#& 1.-4&/ (6 

1 $- 334#&R  3$ 94+""@ 4& (6 3(+(4#&3 "#9+( 1 4& (6 "#Z - V+@T <3 9+& G 3  & 4& =+G" NTKR (6 

% +& 80, #) 34Y 3(+(4#&3 )#- (6 Z4&1 3$  1 43 STPM %c3d )#- (6 Z4&1 14- 9(4#&R (6 % +& 80,

43 NLT_] 1 /-  d )#- (6 $- 33.- R (6 % +& 80, 43 [LOTOO >+T =643 4&149+( 3 (6+( (6 Z4&1 3$  13

34%."+( 1 G@ (6 8<0, :-41N %#1 " +- G (( - (6+& (6#3 34%."+( 1 G@ (6 8<0, :-41" +&1

8<0, :-41SR G.( (6 $- 33.- 3 +- Z#-3 T

E! -+""R )#- +"" 3(+(4#&3  Y9 $( A+%G-41/ +&1 , Z ""3 >#4&(R (6 %#1 " 1 Z4&1 14- 9(4#&3 )-#%

14)) - &( %#1 "3 +- 34%."+( 1 F.4( Z ""T =6 9+.3 # ) (6 364)( # ) Z4&1 14- 9(4#&3 +( ,(+(4#&3

A+%G-41/ +&1 , Z ""3 >#4&( 43 .&W&#Z&T D( %4/6( G G 9+.3 +"" (6 Z4&1 %#1 "3 141 &#(

- 3#"! (6 "#9+" ) +(.- 3 +( (6 3 (Z# 3(+(4#&3 1.-4&/ 5.--49+& D3+G "T ?#- (6 Z4&1 3$  13R

14)) - &( Z4&1 %#1 "3 6+! 14)) - &( +99.-+94 3T : & -+""@R (6 64/67- 3#".(4#& B8? %#1 " 6+3

G (( - 34%."+(4#&3 (6+& (6 "#Z7- 3#".(4#& :?, +&1 I<0 %#1 "3 +&1 (6 :?, %#1 " / & -+( 3

G (( - Z4&1 )4 "13 (6+& (6 I<0 %#1 "T =6 8<0, %#1 " )-#% B +(6 - ?"#ZR D&9T 141 &#(

/ & -+( ! -@ /##1 Z4&1R  3$ 94+""@ Z4(6 "#Z7- 3#".(4#& :-41" +&1 :-41ST V#(6 (6 Z4&1 3$  13

)-#% :-41" +&1 :-41S +- .&1 -3(4%+( 1T =6 Z4&1 )-#% :-41N 43 (6 G 3( )#- (6 8<0, %#1 "

34&9 4( 6+3 (6 64/6 3( - 3#".(4#& #) S7W%T ?#- (6 $- 33.- )4 "1R (6 8<0, %#1 " / & -+( 1 +

! -@ G+1 34%."+(4#&T =6 64/6 - (6 /-41 - 3#".(4#&R (6 Z#-3 (6 $- 33.- )4 "1 / & -+( 1T =6 

8<0, %#1 " Z4(6 :-41N / & -+( 3 (6 Z#-3( $- 33.- )4 "1T ?#- (643 - +3#&R (6 8<0,7:-41N

Z4&1 Z+3 &#( 3 " 9( 1 +3 (6 G 3( Z4&1R  ! & (6#./6 4( 6+1 (6 64/6 3( - 3#".(4#&T E.( #) +"" (6 

+(%#3$6 -49 %#1 "3R (6 B8?7:?, %#1 " 6+1 (6 G 3( $- 33.- 34%."+(4#&T D( 36#."1 G &#( 1

(6+( (6 %#1 " 1 Z4&1 3$  13 +- #! - 3(4%+( 1 )#- +"" # ) (6 Z4&1 %#1 "3 +( ,(+(4#& =#"96 3( -

[N



V +96T=643 43 9#&343( &( )#- +"" (6 ] 14)) - &( %#1 " 1 Z4&13T D& "##W4&/ +( (6 34/6(4&/ # ) (6 

4&3(-.% &( (6 - +- 3#% (-  3 (# (6 &#-(6 +&1  +3( #) (6 4&3(-.% &( Z6496 %4/6( 9+.3 3#% 

36 "( -4&/T =6.3R (6 #G3 -!+(4#&3 %4/6( G "#Z - (6+& (6 - +" Z4&1T <"3# 34&9 Z +- 1 +"4&/

Z4(6 + [ W% /-41 4( 43 $#334G" (6+( %#3( # ) (6+( /-41 43 #! - (6 Z+( - 3# (6+( Z6 & + !+". 43

9+"9."+( 1 4( %4/6( G %#- - $- 3 &(+(4! #! - (6 Z+( - Z6496 Z#."1 6+! (6 64/6 - Z4&13T

aV4"" (R SLLObT D& 3.%%+-@R (6 G 3( Z4&1 #G(+4& 1 Z+3 G@ .34&/ (6 B8?7:?, Z4&1 )#- (6 V+@

+- + +&1 (6 :?, Z4&1 )#- #(6 - +- +3 #.(341 #) (6 B8? %#1 " 1#%+4&1# 3 &#( 9#! -T

NTKTN B+( -  " !+(4#& 9#%$+-43#&

D& (6 "+3( 3 9(4#&R (6 ] 14)) - &( Z4&13 / & -+( 1 G@ 14)) - &( +(%#3$6 -49 %#1 "3 +- 9#%$+- 1

Z4(6 (6 #G3 -!+(4#&3 3# (6+( (6 F.+"4(@ #) (6 3 Z4&13 43 W&#Z&T D& (643 3 9(4#&R 3(#-% (41 

34%."+(4#&3 1.-4&/ 5.--49+& D3+G " Z4(6 ] 14)) - &( Z4&13 +- 9#%$+- 1 Z4(6 (6 #G3 -!+(4#&3 (#

3  4) (6 $- 149(4#& 3W4"" #) #.- 6@1-#1@&+%49 %#1 " 43 9#&343( &( Z4(6 (6 F.+"4(@ # ) (6 3 

Z4&13T

?#- (6 Z+( -  " !+(4#& - 3."(3 Z4(6 (6 :?, Z4&1R 4( 9+& G 3  & 4& ?4/.- NTNS (6+( (6 %#1 " 1

Z+( -  " !+(4#&3 +( (6 O 3(+(4#&3 4& (6 V+@ 9#%$+- 1 Z "" Z4(6 (6 #G3 -!+(4#&3 #! -+""T

5#Z ! -R (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 :?, Z4&1 +- #! - 3(4%+( 1 +( (6 "#Z - V+@

,(+(4#&3 aAVV=R X4$(#$ W R +&1 , Z ""3 >#4&(b +&1 .&1 - 3(4%+( 1 4& (6 .$$ - V+@ ,(+(4#&3

a<&&+$#"43R V+"(4%#- R +&1 =#"96 3( - V +96bT ?-#% (6 $- !4#.3 +&+"@343 # ) Z4&1R 4( 43 W&#Z&

(6+( (6 :?,7%#1 " 1 Z4&13 +- #! - 3(4%+( 1 + "4((" 1.-4&/ (6 $ +W 4& (6 "#Z - V+@ +&1

.&1 - 3(4%+( 1 4& (6 .$$ - V+@ a=6#%+3 >#4&(bT =643 %4/6(  Y$"+4& (6 Z+( -  " !+(4#&

34%."+(4#& - 3."(3T ,(+(43(49+" % +3.- 3 +- 36#Z& 4& =+G" NTST ?#- (6 Z+( -  " !+(4#&3

[[



/ & -+( 1 Z4(6 (6 :?, Z4&1R (6 80, 43 Z4(64& LTSS % 4& (6 "#Z - V+@ +&1 43 Z4(64& LTKP % 4&

(6 .$$ - V+@T =6 % +& 80, 43 LTK_ %T =6 % +& - "+(4!  --#- 43 [T]S{R (6 % +& 9#-- "+(4#&

9# ))494 &( 43 LTOPR +&1 (6 % +& 3W4"" 39#- 43 LTOPT

?#- (6 Z+( -  " !+(4#& - 3."(3 Z4(6 (6 I<0 Z4&1R 4( 9+& G 3  & 4& ?4/.- NTNN (6+( (6 

%#1 " 1 Z+( -  " !+(4#&3 +( (6 [ 3(+(4#&3 # ) AVV=R X4$(#$ W R , Z ""3 >#4&(R +&1 A+%G-41/ 

+- &#( 3%##(6 G.( Z4(6 )".9(.+(4#&3T D& (6 .$$ - V+@R (6 %#1 " 1 Z+( -  " !+(4#&3 +- + "4((" 

G4( .&1 - 3(4%+( 1 G )#- (6 $ +W G.( %+(96 1 (6 $ +WT D& )+9(R G+3 1 #& (6 Z4&1 9#%$+-43#&3R

4( 43 W&#Z& (6+( (6 I<0 Z4&1 +&1 $- 33.- 6+! 3 ! -+" )".9(.+(4#&3 (6+( Z#."1 / & -+( (6 

)".9(.+(4#&3 # ) Z+( -  " !+(4#&3T <3 36#Z& 4& =+G" NTNR )#- (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6

(6 I<0 Z4&1R (6 80, 43 Z4(64& LTK] % 4& (6 "#Z - V+@ +&1 43 Z4(64& LTSK % 4& (6 .$$ -

V+@T =6 % +& 80, 43 LTKP %T =6 % +& - "+(4!  --#- 43 MTLO{R (6 % +& 9#-- "+(4#&

9# ))494 &( 43 LTOMR +&1 (6 % +& 3W4"" 39#- 43 LTO]T ,# (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 

I<0 Z4&1 +- Z#-3 (6+& (6#3 / & -+( 1 Z4(6 (6 :?, Z4&1R Z6496 43 9#&343( &( Z4(6 (6 41 +

(6+( (6 F.+"4(@ # ) (6 I<0 Z4&1 43 Z#-3 (6+& (6+( # ) (6 :?, Z4&1T

=6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 B8?7:?, Z4&1 %+(96 1 (6 #G3 -!+(4#&3 ! -@ Z ""

a?4/.- NTN[bR \.3( 3"4/6("@ .&1 - 3(4%+( 1 4& (6 .$$ - V+@T =6 39+(( -$"#(3 # ) %#1 " 1 Z+( -

 " !+(4#&3 +/+4&3( #G3 -! 1 3(#-% 3.-/ 3 +- 36#Z& 4& ?4/.- NTN_R ?4/.- NTNM +&1 ?4/.- NTN]T

=6-  3(+4#&3 +- 3 " 9( 1 (# - $- 3 &( (6 .$$ - V+@ aV+"(4%#- bR %411" V+@ a; Z43 ((+b +&1

"#Z - V+@ aAVV=bT <3 36#Z& 4& ?4/.- NTN_R (6 Z+( -  " !+(4#&3 +- .&1 -$- 149( 1 +( 3(+(4#&

V+"(4%#- T =6 80,  --#- #) (6 Z+( -  " !+(4#&3 43 LTKO %R (6 - "+(4!  --#- Q 43 NTPL {R (6 

9#-- "+(4#& 9# ))494 &( - 43 LTOO +&1 (6 3W4"" 39#- 43 LTOPT D& ?4/.- NTNMR (6 %#1 " 1 Z+( -

[_



 " !+(4#&3 +- 9#%$+- 1 Z "" Z4(6 (6 #G3 -!+(4#&3 +( 3(+(4#& ; Z43 ((+T =6 80,  --#- # ) (6 

Z+( -  " !+(4#&3 43 LTKS %R (6 - "+(4!  --#- Q 43 NT]N {R (6 9#-- "+(4#& 9# ))494 &( - 43 LTOP +&1

(6 3W4"" 39#- 43 LTOPT D& ?4/.- NTN]R (6 %#1 " 1 Z+( -  " !+(4#&3 +- 9#%$+- 1 ! -@ Z "" Z4(6

(6 #G3 -!+(4#&3 +( 3(+(4#& AVV=T =6 80,  --#- # ) (6 Z+( -  " !+(4#&3 43 LTKS %R (6 - "+(4! 

 --#- Q 43 NTPS {R (6 9#-- "+(4#& 9# ))494 &( - 43 LTO] +&1 (6 3W4"" 39#- 43 LTOPT ?#- (6 3(+(43(49+"

% +3.- 3 +( #(6 - 3(+(4#&3R +3 9+& G 3  & 4& =+G" NT[R (6 80, 43 Z4(64& LTKN % 4& (6 "#Z -

V+@ +&1 43 Z4(64& LTKO % 4& (6 .$$ - V+@T =6 % +& 80, 43 LTK_ %T =6 % +& - "+(4!  --#- 43

[TKK{R (6 % +& 9#-- "+(4#& 9# ))494 &( 43 LTOPR +&1 (6 % +& 3W4"" 39#- 43 LTOPT =6 3 3(+(43(49+"

% +3.- 3 $-#! 1 (6+( (6 B8?7:?, Z4&1 / & -+( 1 G (( - Z+( -  " !+(4#& 34%."+(4#&3 (6+& 141

 4(6 - (6 :?, Z4&1 #- (6 I<0 Z4&1T

?#- (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 B8?7I<0 Z4&1R 4( 9+& G 3  & 4& ?4/.- NTNP (6+(

(6 Z+( -  " !+(4#&3 +- .&1 - 3(4%+( 1 G#(6 4& (6 "#Z - +&1 .$$ - V+@T D& )+9(R (6 +&+"@343 #)

Z4&13 +&1 $- 33.- 3 4& (6 "+3( 3 9(4#& 36#Z 1 (6+( (6 $- 33.- 3 / & -+( 1 Z4(6 B8?7I<0 +- 

64/6 - (6+& (6 #G3 -!+(4#&3 1.-4&/ (6 1 $- 334#&T =6 14)) - &9 G (Z  & (6 %#1 " 1

$- 33.- 3 +&1 #G3 -!+(4#&3 4& (6 "#Z - V+@ 43 +G#.( [LL (# MLL >+T D& ( -%3 #) (6 4&! -( 1

G+-#% ( -  )) 9(R -#./6"@ + 1-#$ #) KLL >+ 9#."1 / & -+( + LTLK7% 4&9- +3 4& Z+( -  " !+(4#&T

5 - (6 $- 33.- 3 +- [LL (# MLL >+ 64/6 - (6+& (6 #G3 -!+(4#&3R Z6496 9#."1 / & -+( + [79%

(# M79% .&1 - 3(4%+(4#& #) Z+( -  " !+(4#& 4& (6 "#Z - V+@T ,(+(43(49+""@R (6 80, #) Z+( -

 " !+(4#& / & -+( 1 Z4(6 (6 B8?7I<0 Z4&1 a=+G" NT_b 43 Z4(64& LTKP % 4& (6 "#Z - V+@R

Z6496 43 64/6 - (6+& (6+( # ) Z+( -  " !+(4#& / & -+( 1 Z4(6 (6 B8?7:?, Z4&1 aLTKN%bT =6 

14)) - &9 43 LTLM %R Z6496 43 9#&343( &( Z4(6 (6 4&! -( 1 G+-#% ( -  )) 9(T =6 % +& 80, 43

LTKM %T =6 % +& - "+(4!  --#- 43 _TO]{R (6 % +& 9#-- "+(4#& 9# ))494 &( 43 LTO] +&1 (6 % +&

[M



3W4"" 39#- 43 LTO]T E! -+""R (6 Z+( -  " !+(4#&3 / & -+( 1 G@ (6 B8?7I<0 Z4&1 +- Z#-3 

(6+& (6#3 / & -+( 1 Z4(6 B8?7:?, 4& ( -%3 #) (6 3 3(+(43(49+" % +3.- 3T

?#- (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 8<0, :-41" Z4&1 a?4/.- NTNObR (6 Z+( -

 " !+(4#&3 +- #! - 3(4%+( 1 4& (6 "#Z - V+@ +&1 .&1 - 3(4%+( 1 4& (6 .$$ - V+@ 1.-4&/ (6 

$ +WT V+3 1 #& (6 +&+"@343 #) (6 Z4&1 )4 "1R 4( 43 36#Z& (6+( (6 Z4&1 3$  13 +- .&1 - 3(4%+( 1

4& G#(6 # ) (6 "#Z - +&1 .$$ - $#-(4#&3 # ) (6 V+@R G.( 6 - (6 Z+( -  " !+(4#&3 +- 

#! - 3(4%+( 1 4& (6 "#Z - V+@R Z6496 3  %3 .&- +3#&+G" T 5#Z ! -R (643 9+& G  Y$"+4& 1 4)

(6 (6 $- 33.- )4 "1 43 9#&341 - 1T D& )+9(R (6 %#1 " 1 $- 33.- 3 1.-4&/ (6 1 $- 334#& +- 

34/&4)49+&("@ "#Z - (6+& (6 #G3 -!+(4#&3T =6 14)) - &9 #) (6 %#1 " 1 +&1 #G3 -! 1 $- 33.- 3

4& (6 "#Z - V+@ 43 +G#.( SLLL >+ +&1 4& (6 .$$ - V+@ 43 +G#.( _LL >+T D& ( -%3 # ) (6 4&! -( 1

G+-#% ( -  )) 9(R (643 9+& 9+.3 + LTL_7% (# LTSL7% 4&9- +3 4& Z+( -  " !+(4#&T =6.3R  ! &

(6#./6 (6 Z4&1 3$  13 +- .&1 - 3(4%+( 1R (6 Z+( -  " !+(4#&3 +- 3(4"" #! - 3(4%+( 1 4& (6 

"#Z - V+@T ,(+(43(49+""@R +3 9+& G 3  & 4& =+G" NTMR (6 80, 43 Z4(64& LTKO % 4& (6 "#Z - V+@

+&1 43 Z4(64& LTKO % 4& (6 .$$ - V+@T =6 % +& 80, 43 LTKM %T =6 % +& - "+(4!  --#- 43

_TNS{R (6 % +& 9#-- "+(4#& 9# ))494 &( 43 LTOM +&1 (6 % +& 3W4"" 39#- 43 LTO]T V+3 1 #& (6 3 

3(+(43(49+" % +3.- 3R (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 8<0, :-41" Z4&1 +- Z#-3 (6+&

(6#3 / & -+( 1 G@ (6 B8?7:?, Z4&1T

=6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 8<0, :-41S Z4&13 a?4/.- NT[Lb +- #! - 3(4%+( 1 4&

(6 "#Z - V+@ 1.-4&/ (6 $ +WT =6 #! - 3(4%+(4#& 4& (6 "#Z - V+@ 43 +"3# 1. (# (6 4&9#-- 9(

$- 33.- )4 "1T D& )+9(R (6 $- 33.- 3 / & -+( 1 Z4(6 (6 8<0, :-41S +-  ! & "#Z - (6+& (6#3 

/ & -+( 1 G@ (6 8<0, :-41"R 3# %#- #! - 3(4%+(4#& 43  Y$ 9( 1T <( (6 3+% (4% R (6 Z4&1

[]



3$  13 / & -+( 1 G@ (6 8<0, :-41S +"3# 4&9- +3 1 9#%$+- 1 (# (6+( / & -+( 1 G@ (6 8<0,

:-41"T A#%G4&4&/ (6 1 9- +3 4& $- 33.- +&1 4&9- +3 4& Z4&1 3$  13R (6 Z+( -  " !+(4#&3 +- 

#! - 3(4%+( 1 %#- 4& (6 "#Z - V+@ +&1 +- &# "#&/ - .&1 - 3(4%+( 1 4& (6 .$$ - V+@T <3

36#Z& 4& =+G" NT]R (6 80, 43 Z4(64& LTSK % 4& (6 "#Z - V+@ +&1 43 Z4(64& LTKN % 4& (6 .$$ -

V+@T D( $-#! 1 (6+( (6 Z+( -  " !+(4#&3 +- / ((4&/ Z#-3 4& (6 "#Z - V+@ +&1 / ((4&/ G (( - 4&

(6 .$$ - V+@T =6 % +& 80, 43 LTK_ %T =6 % +& - "+(4!  --#- 43 [TPM{R (6 % +& 9#-- "+(4#&

9# ))494 &( 43 LTO]R +&1 (6 3W4"" 39#- 43 LTO]T E! -+""R (6 3 +- 3(4"" Z#-3 (6+& (6 Z+( -

 " !+(4#&3 / & -+( 1 Z4(6 (6 B8?7:?, Z4&1T

=6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 8<0, :-41N Z4&1 a?4/.- NT[Kb +- #! - 3(4%+( 1 4&

(6 "#Z - V+@ 1.-4&/ (6 $ +W +&1 #! - 3(4%+( 1 + "4((" G4( 4& (6 .$$ - V+@ 1.-4&/ (6 $ +WT

=643 9#."1 G  Y$ 9( 1 34&9 (6 $- 33.- 3 / & -+( 1 G@ (6 8<0, :-41N 43  ! & "#Z - (6+&

(6#3 / & -+( 1 G@ (6 8<0, :-41S +&1 (6 Z4&1 3$  13 / & -+( 1 G@ (6 8<0, :-41N +- 

64/6 - (6+& (6#3 / & -+( 1 G@ (6 8<0, :-41ST <3 9+& G 3  & 4& =+G" NTPR (6 80, 43 Z4(64&

LTSN % 4& (6 "#Z - V+@ +&1 43 Z4(64& LTKM% 4& (6 .$$ - V+@T =6 % +& 80, 43 LTK]%T =6 

% +& - "+(4!  --#- 43 _T_K{R (6 % +& 9#-- "+(4#& 9# ))494 &( 43 LTO]R +&1 (6 % +& 3W4"" 39#- 43

LTO]T =6 3 $-#! 1 (6+( Z+( -  " !+(4#&3 / & -+( 1 Z4(6 (6 8<0, :-41N Z4&1 +- Z#-3 (6+&

(6#3 / & -+( 1 Z4(6 (6 B8?7:?, Z4&1 +3 Z ""T

E! -+""R (6 Z+( -  " !+(4#&3 34%."+( 1 Z4(6 (6 B8?7:?, Z4&1 +&1 $- 33.- )4 "13 1.-4&/

5.--49+& D3+G " +- (6 G 3( #! -+"" # ) (6 34%."+(4#&3 Z4(6 (6 ] 14)) - &( (@$ 3 # ) Z4&13T B+( -

 " !+(4#&3 34%."+( 1 G@ (6 :?, Z4&1 +- G (( - (6+& (6#3 34%."+( 1 G@ (6 I<0 Z4&1T =6 

Z+( -  " !+(4#&3 / & -+( 1 Z4(6 B8?7I<0R 8<0, a:-41"R :-41SR :-41Nb +- &#( ! -@ /##1 1. 

[P



(# (6 $##- F.+"4(@ # ) $- 33.- +&1 Z4&1 )4 "13T =6 F.+"4(@ # ) (6 Z+( -  " !+(4#& 34%."+(4#&3 43

9#&343( &( Z4(6 (6 F.+"4(@ # ) Z4&1 +&1 $- 33.- )4 "13T =6+( % +&3 (6+( #.- 6@1-#1@&+%49 %#1 "

9#."1 / & -+( +99.-+( Z+( -  " !+(4#&3 Z4(6 +99.-+( Z4&1 +&1 $- 33.- )4 "13T

NTKT[ D&.&1+(4#& 34%."+(4#&

D&.&1+(4#& 34%."+(4#& 43 .34&/ (6 64/67- 3#".(4#& 3%+"" 1#%+4& /-41 Z4(6 (6 #.($.(3 #) (6 "+-/ 

1#%+4& %#1 " +3 (6 #$ & G#.&1+-@ 9#&14(4#&T =6 4&.&1+(4#& 34%."+(4#& 43 #&"@ .34&/ B8?7

:?, Z4&1 34&9 4( 43 (6 G 3( Z4&1 +!+4"+G" T =643 34%."+(4#& 43 )#9.34&/ #& (6 "#Z - V+@R 3#

6 - #&"@ (6 %#1 " 1 Z+( -  " !+(4#&3 # ) (6 3(+(4#&3 4& (6 "#Z - V+@ +- 9#%$+- 1 Z4(6 (6 

#G3 -!+(4#&3T D( 9+& G 3  & 4& ?4/.- NT[S (6+( (6 %#1 " 43 36#Z& (# - $-#1.9 (6 $ +W )"##1

" ! "3 (# + 64/6 1 /-  #) +99.-+9@T

D( 43 6+-1 (# )4&1 (6  Y+9( 4&.&1+(4#& %+$ )#- (6 "#Z - V+@ 1.-4&/ 5.--49+& D3+G "R G.( (6 

3(#-% 3.-/ 4&.&1+(4#& %+$3 .&1 - 14)) - &( 9+( /#-4 3 # ) 6.--49+& 3 9+& G )#.&1 +(

ZZZT!+ % -/ &9 T9#%R Z6496 43 (6 Z G34( # ) C4-/4&4+  $+-(% &( #) Q% -/ &9@

0+&+/ % &( aC Q0bT =6 %+$3 +- 9- +( 1 .34&/ ,;E,5 %#1 " +&1 0QEB a0+Y4%.%

Q&! "#$ # ) B+( -b +&1 0E0 a0+Y4%.% #) 0+Y4%.%b +&+"@343R +3 )#""#Z3J

KT , " 9( 6@$#(6 (49+" 3(#-%3 +$$-#$-4+( (# (6#3 )#.&1 )-#% 643(#-49+" - 9#-1J 3(#-% 14- 9(4#&3R

)#-Z+-1 3$  13R a,+))4-7,4%$3#&b 4&( &34(4 3R 34^ 3 a-+14.3 # ) %+Y4%.% Z4&13R #- 80BbR +&1

"+&1)+"" 34( 3 3.))494 &("@ 9"#3 (#/ (6 - a(@$49+""@ K_ %4" 3 #- " 33b (# +1 F.+( "@ %+$ (6 3.-/ 

)"##1 $"+4&T

ST : & -+( (6 3 ( # ) 6@$#(6 (49+" 3(#-%3T =@$49+""@ (6 - Z4"" G +G#.( KL 14- 9(4#&3R [ )#-Z+-1

3$  13R _ 4&( &34(4 3 +&1 KL (# SL "+&1)+"" $#4&(3R - 3."(4&/ 4& SLLL (# [LLL 4&14!41.+" 3(#-%3T

[O

http://www.vaemergence.com


NT A- +( 0QEB %+$3 # ) ,;E,5 %#1 " 1 3(#-% 3.-/ R )#-  +96 9#%G4&+(4#& #) 3(#-% 14- 9(4#&R

3$  1R ,+))4-7,4%$3#& 4&( &34(@ +&1 4&4(4+" 1+(.%T D& (6  Y+%$" IETS +G#! R aKL 14- 9(4#&3R [

3$  13 +&1 _ ,+))4-7,4%$3#& A+( /#-4 3bR (6 - Z#."1 G SLL 0QEB3T ,4%$"@ $.(R (6 0QEB

+&+"@343 - $- 3 &(3 (6 64/6 3( Z+( - 1. (# + })+%4"@} # ) $+-+"" " (-+9W3 Z4(6 (6 3+% 14- 9(4#&R

3$  1 +&1 4&( &34(@T =6 +&+"@343 43 1#& )#- !+-@4&/ 3(#-% 14- 9(4#&R 3$  1 # ) %#! % &( +&1

9+( /#-@T

[T A#&3#"41+( 0QEB - 3."(3 4&(# %+$3 #) 0QEB, E) 0QEB, #- 0E03T =@$49+""@R 0E0

1 $49(3 3.-/ )"##14&/ )#-  +96 # ) 4&( &34(@ #&"@R - /+-1" 33 #) 3(#-% 14- 9(4#& #- 3$  1T

=6 4&.&1+(4#& %+$ +G#! )-#% C Q0 43 (6 0E0 %+$ Z6496 - $- 3 &(3 (6 Z#-3( 39 &+-4# #)

4&.&1+(4#& )#-  +96 9+( /#-@ 6.--49+& R (6.3R (6 9#! -+/ # ) 4&.&1+( 1 +- + Z4"" G "+-/ - (6+&

(6+( / & -+( 1 G@ #.- %#1 " Z4(6 (6 3+% 9+( /#-@ 6.--49+& T ?4/.- NT[N 36#Z3 (6 3#.(6341 

3(#-% 3.-/ 4&.&1+(4#& %+$ 9#! -4&/ (6 C4-/4&4+ V +96R I#-)#"WR +&1 5+%$(#& 8#+13 +- +3T D(

36#Z3 (6+( (6 +- + +-#.&1 (6 V+9W V+@ 43 !."& -+G" (# 4&.&1+(4#&T ?4/.- NT[[ 36#Z3 (6 

> &4&3."+ ,(#-% ,.-/ D&.&1+(4#& 0+$ 9#! -4&/ 5+%$(#&R I Z$#-( I Z3R >#F.#3#&R

u#-W(#Z&R +&1 :"#.9 3( -T D( 36#Z3 (6+( >#F.#3#&R (6  +3( -& $+-( # ) u#-W(#Z&R +&1 :"#.9 3( -

+- !."& -+G" (# 4&.&1+(4#& 1.-4&/ + 3(#-% 3.-/ T ?4/.- NT[_ 36#Z3 (6 Q+3( -& ,6#- ,(#-%

,.-/ D&.&1+(4#& 0+$T D( 36#Z3 (6+( (6 +- +3 & +- (6 <("+&(49 E9 +& +- !."& -+G" (# 3(#-%

3.-/ 4&.&1+(4#&T ?4/.- NT[M 36#Z3 (6 %#1 " 1 4&.&1+(4#& %+$ +( (6 G /4&&4&/ #) (6 

5.--49+& D3+G " +( LJNL 2=A OcKPcSLLNT D( 9+& G 3  & (6+( &#( %+&@ +- +3 +- 4&.&1+( 1 +( (643

(4% R 34&9 (6 Z+( -  " !+(4#&3 4& (6 "#Z - V+@ +- 3(4"" "#ZT ?4/.- NT[] 36#Z3 (6 %#1 " 1

4&.&1+(4#& %+$ +( (6 $ +W # ) 5.--49+& D3+G " +( SKJLL 2=A OcKPcSLLNT D( 9+& G 3  & (6+( (6 

Q+3( -& ,6#- R >#F.#3#&R +&1 (6  +3( -& $+-( # ) u#-W(#Z& +- 4&.&1+( 1 +( (6+( (4% T ,4&9 

_L



D3+G " Z+3 + A+( /#-@ S 6.--49+& R (6 %#1 " 1 4&.&1+(4#& %+$ 43 F.4( 9#&343( &( Z4(6 (6 3(#-%

3.-/ 4&.&1+(4#& %+$ / & -+( 1 G@ (6 C<  $+-(% &( #) Q% -/ &9@ 0+&+/ % &(R G.( #.-

%#1 " 1 4&.&1+( 1 +- + 43 3%+"" - (6+& (6+( )-#% C Q0T ?4/.- NT[P 36#Z3 (6 %#1 " 1

4&.&1+(4#& %+$ 4& (6 +)( -%+(6 #) 5.--49+& D3+G " +( SLJLL 2=A OcKOcSLLNT D( 9+& G 3  & (6+(

(6 4&.&1+(4#& 6+3 143+$$ +- 1 )#- %#3( # ) (6 4&.&1+( 1 +- + G@ (643 (4% 34&9 (6 Z+( -

 " !+(4#&3 4& (6 "#Z - V+@ 6+1 1-#$$ 1 3.G3(+&(4+""@T E! -+""R #.- 64/67- 3#".(4#& 4&.&1+(4#&

%#1 " 9+& / & -+( + - +3#&+G" 4&.&1+(4#& %+$ )-#% (6 G /4&&4&/ (# (6  &1 #) 5.--49+& 

D3+G "T D( 43 9+$+G" # ) / & -+(4&/ + - +3#&+G" 4&.&1+(4#& $- 149(4#& 4& (6 ).(.- )#- )#- 9+3(4&/

$.-$#3 3T

NTS =-#$49+" ,(#-% Q-& 3(#

NTSTK : & -+" 1 39-4$(4#&

5.--49+& Q-& 3(# Z+3 (6 9#3("4 3( (-#$49+" 9@9"#& #) (6 SLLM <("+&(49 6.--49+& 3 +3#&T =6 

34Y(6 (-#$49+" 3(#-% +&1 )4-3( 6.--49+& # ) (6 3 +3#&R Q-& 3(# 1 ! "#$ 1 )-#% + (-#$49+" Z+! #&

<./.3( S[ 4& (6 Q+3( -& A+-4GG +& , +T Q-& 3(# )4-3( +)) 9( 1 (6 I#-(6 -& A+-4GG +&R - +964&/

%4&4%+" 6.--49+& 3(+(.3 & +- 5+4(4 G )#- Z +W &4&/ +&1 %#!4&/ +9-#33 Q+3( -& A.G+ +3 +

(-#$49+" 3(#-%T  3$4( 4&4(4+" $- 149(4#&3 )#- 4( (# (-+9W (6-#./6 (6 Q+3( -& :.") # ) 0 Y49# +3 +

%+\#- 6.--49+& R Q-& 3(# %#! 1 +9-#33 Q+3( -& ?"#-41+ +3 + Z +W (-#$49+" 3(#-%T <)( - (.-&4&/ (#

(6 &#-(6 +3(R 4( - 74&( &34)4 1 +&1 %+1 "+&1)+"" #& <./.3( NK #& (6 I#-(6 A+-#"4&+ A#+3( \.3(

G "#Z 6.--49+& 3(+(.3T =6 - %&+&(3 3$- +1 %#43(.- +9-#33 (6 I#-(6 +3( -& 2&4( 1 ,(+( 3

G )#- 14334$+(4&/ #! - Q+3( -& A+&+1+ #& , $( %G - K[T



=6 (-+9W # ) Q-& 3(# 43 36#Z& 4& ?4/.- NT[OT Q-& 3(# %+1 "+&1)+"" +( >"+&(+(4#& X @R ?"#-41+R 4&

(6 .$$ - ?"#-41+ X @3R +-#.&1 LNLL 2=A NL <./.3(T < 36#-( (4% "+( -R +-#.&1 L_LL 2=AR +

3 9#&1 ?"#-41+ "+&1)+"" #99.-- 1 #& (6 ?"#-41+ %+4&"+&1 4& 3#.(6Z 3( -& 04+%47 +1 A#.&(@T

<( G#(6 "+&1)+""3 Q-& 3(# 6+1 %+Y4%.% 3.3(+4& 1 Z4&13 #) [L W&#( +&1 + %4&4%.% 9 &(-+"

$- 33.- # ) KLLN %GT =6 - +)( -R Q-& 3(# Z +W & 1 #&"@ 3"4/6("@R +&1 4( - %+4& 1 + (-#$49+"

3(#-% Z4(6 %+Y4%.% 3.3(+4& 1 Z4&13 # ) N_ W&#( (6-#./6#.( (6 - %+4&1 - # ) 4(3 $+(6 #! -

?"#-41+T =6 3(#-% %#! 1 &#-(6Z+-1 +"#&/ (6 9 &( - # ) (6 ?"#-41+ > &4&3."+ +&1 Z4(64& +

Z +W& 33 4& (6 %417" ! " -41/ R +&1 (6 9@9"#& $+33 1 #! - ;+W EW  96#G  +-#.&1 KPLL

2=A NL <./.3(T Q-& 3(# /-+1.+""@ (.-& 1 &#-(67&#-(6 +3(Z+-1R +&1 4(3 9 &( -  % -/ 1 #! - (6 

<("+&(49 E9 +& & +- A+$ A+&+! -+"R ?"#-41+ ! -@  +-"@ #& NK <./.3(T ?. " 1 G@ (6 Z+-%

Z+( -3 # ) (6 <("+&(49R 9#&! 9(4#& 4&9- +3 1 #! - (6 9 &( - # ) (6 9@9"#& R +&1 Q-& 3(#

4&( &34)4 1 (# + 3(-#&/ (-#$49+" 3(#-% +3 4( 9#&(4&. 1 &#-(67&#-(6 +3(Z+-1 +6 +1 #) + 1  $ "+@ -

(-#./6 +$$-#+964&/ )-#% (6 Z 3(T D( - +96 1 +& 4&( &34(@ # ) ML W&#( G@ KPLL 2=A NK <./.3(

Z64" 9 &( - 1 +G#.( K_L &+.(49+" %4" 3 3#.(673#.(6Z 3( #) B4"%4&/(#&R I#-(6 A+-#"4&+T =6 

9 &(-+" $- 33.- 9#&(4&. 1 (# /-+1.+""@ )+"" +&1 +&  @ Z+3 G 9#%4&/ 1439 -&4G" 4& 3+( ""4( 

4%+/ -@ +3 (6 3(#-% 9 &( - +$$-#+96 1 (6 9#+3(T =6 9 &( - 9+% +36#- +( LN[L 2=A K

, $( %G - #& E+W D3"+&1R I#-(6 A+-#"4&+R + ) Z %4" 3 3#.(673#.(6Z 3( # ) B4"%4&/(#& +&1 \.3(

Z 3( # ) A+$ ? +-T <( (6 (4% #) )4&+" "+&1)+""R Q-& 3(# Z+3 ! -@ & +- (6 (6- 36#"1 G (Z  &

(-#$49+" 3(#-% +&1 6.--49+& 3(+(.3R Z4(6 +& 4&( &34(@ # ) ML W&#( +&1 + %4&4%.% $- 33.- # ) OP_

%GT =6 - +)( -R Q-& 3(# Z +W & 1 +3 4( %#! 1 +9-#33  +3( -& I#-(6 A+-#"4&+ Z6 - 4( G 9+% +

(-#$49+" 1 $- 334#& G@ KSLL 2=A K , $( %G -T Q! & G )#- Q-& 3(# %+1 )4&+" "+&1)+""R

6#Z ! -R 4( 9#%G4& 1 Z4(6 + 64/6 $- 33.- 3@3( % 9 &( - 1 #! - ,#.(6 +3( -& A+&+1+ (#

4&14- 9("@ $-#1.9 /+" 7)#-9 Z4&13 & +- (6 A#+3(3 #) C4-/4&4+R 0+-@"+&1R  "+Z+- R +&1 I Z

_S



U -3 @T Q-& 3(# - +96 1 (6 I#-(6 A+-#"4&+cC4-/4&4+ G#-1 - +( +G#.( KPLL 2=A K , $( %G -R

+"(6#./6 G@ (6+( (4% 4( 6+1 (-+&3)#-% 1 4&(# +&  Y(-+(-#$49+" 9@9"#& R +3 4( 4&( -+9( 1 Z4(6 + $- i

 Y43(4&/ )-#&(+" ^#& (6+(  Y( &1 1  +3(Z+-1 )-#% C4-/4&4+T =6 4&( &34(@ # ) Q-& 3(# +3 +&

 Y(-+(-#$49+" 9@9"#& +3 4( %#! 1 3"#Z"@ &#-(6Z+-1 #! - C4-/4&4+ +&1 0+-@"+&1 #& S , $( %G -

43  3(4%+( 1 +( [L W&#(T V@ KPLL 2=A (6+( 1+@R  Y(-+(-#$49+" Q-& 3(# Z+3 9 &( - 1 ! -@ & +-

B+364&/(#&R TATR +&1 +)( - (6+( (4% (6 3@3( % G /+& (# Z +W &T E& N , $( %G -R 4( Z+3 &#

"#&/ - $-#1.94&/ /+" 7)#-9 Z4&13 +3 4( +99 " -+( 1 +9-#33 > &&3@"!+&4+ +&1 I Z u#-W 4&(#

,#.(6 +3( -& A+&+1+R +&1 4( Z+3 +G3#-G 1 4&(# + "+-/ -  Y(-+(-#$49+" "#Z $- 33.- 3@3( % (6 

& Y( 1+@ aX&+GG  ( +"TR SLLMbT

NTSTS B4&1 +&1 $- 33.- 9#%$+-43#&

?#- =-#$49+" 3(#-% Q-& 3(#R (6 - +- N (@$ 3 #) Z4&1 +!+4"+G" R 4&9".14&/ (6 :?, Z4&1R (6 

I<0 Z4&1R +&1 (6 B8?7:?, Z4&1T <"" (6 Z4&13 Z - $-#!41 1 )-#% PcS]cSLLM (# Oc_cSLLMT

?#-  +96 (@$ #) Z4&1R (Z# Z4&13 +- /4! &  ! -@ 1+@R 3(+-(4&/ +( LJLLR KSJLL 2=A 3 $+-+( "@

+&1  +96 Z4&1 "+3(3 NL 6#.-3T ,# (6 - +- (#(+" N a14)) - &( W4&13b Y KL a1+@3b YS aZ4&13 #)  +96

1+@b o ML Z4&13T ,4%4"+- (# (6 $-#9 1.- )#- 34%."+(4&/ D3+G "R + -.& Z4(6 9#&(4&.#.3 Z4&1 )-#%

LJLL 2=A PcS]cSLLM (# SNJLL 2=A Oc_cSLLM 43 9+--4 1 #.( )4-3( 4& #-1 - (# 96 9W (6 +99.-+9@ #)

 +96 W4&1 #) Z4&1T ?#- (643 - +3#&R )#-  +96 #) (6 N W4&1 #) Z4&13R + 9#&(4&.#.3 Z4&1 43

/ & -+( 1 G@ $4 94&/ SL Z4&13 (#/ (6 - aaKL 1+@3b YS Z4&13 #)  +96 1+@bbT =# $4 9 (6 %

(#/ (6 -R )#-  +96 NL76#.-7" &/(6 Z4&1R KS 6#.-7" &/(6 Z4&1 a)-#% 3 9#&1 (# (64-(  &(6 6#.-b 43

3 " 9( 1T A#%G4&4&/ (6 SL Z4&13R + 9#&(4&.#.3 Z4&1 Z4(6 KS a6#.-b YSL aZ4&13boS[L 6#.-7

" &/(6 43 / & -+( 1 )#-  +96 (@$ #) Z4&1T <)( - (6 9#&(4&#.3 Z4&1 43 / & -+( 1 )#-  +96 (@$ #)

Z4&1R (6 Z4&1 %+/&4(.1 +&1 14- 9(4#&3 )-#% (6 % +- 9#%$+- 1 (# (6 #G3 -!+(4#&3T

_N



=6 :?, %#1 " 1 3$  13 a?4/.- NT_Lb +- .&1 - 3(4%+( 1 +( ,(+(4#&3 AVV=R 8+$$+6+&#9WR

; Z43 ((+R +&1 =6#%+3 >#4&(T <( ,(+(4#& A+%G-41/ R (6 %#1 " 1 Z4&1 3$  13 %+(96 1 (6 

#G3 -!+(4#& F.4( Z ""R G.( \.3( .&1 - 3(4%+( 1 + "4((" 1.-4&/ (6 $ +WT =6 %#1 " 1 Z4&1 3$  13

+- #! - 3(4%+( 1 +( ,(+(4#& =#"96 3( - V +96T =6 %#1 " 1 14- 9(4#&3 a?4/.- NT_Kb %+(96 1 (6 

#G3 -!+(4#&3 F.4( Z ""T =6 %#1 " 1 $- 33.- 3 a?4/.- NT_Sb 6+! 3 ! -+" 3%+"" )".9(.+(4#&3R G.(

#! -+""R (6 %#1 " 1 $- 33.- 3 +- /##1T ,(+(43(49+" % +3.- 3 +- 36#Z& 4& =+G" NTOT ?#- Z4&1

3$  1R (6 % +& 80, 43 STOP %c3T ?#- +"" M 3(+(4#&3R (6 "+-/  3( 80, )#- Z4&1 3$  1 43 [TL] %c3

+( =#"96 3( - V +96 +&1 (6 3%+"" 3( 80, 43 KTM_ %c3 +( A+%G-41/ R Z6496 43 9#&343(+&( Z4(6 (6 

(4% 3 -4 3 $"#(3T ?#- Z4&1 14- 9(4#&3R (6 % +& 80, 43 [KTKSd )#- $- 33.- R (6 % +& 80, 43

KSLTSN >+T

=6 I<0 %#1 " 1 3$  13 a?4/.- NT_Nb +- .&1 - 3(4%+( 1 1.-4&/ (6 $ +W +&1 #! - 3(4%+( 1

+)( - (6 $ +W +( ,(+(4#&3 AVV=R 8+$$+6+&#9WR ; Z43 ((+R A+%G-41/ R +&1 =6#%+3 >#4&(T <(

,(+(4#& =#"96 3( - V +96R (6 %#1 " 1 Z4&1 3$  13 +- #! - 3(4%+( 1T =6 %#1 " 1 14- 9(4#&3

a?4/.- NT_[b %+(96 1 (6 #G3 -!+(4#&3 F.4( Z ""T =6 %#1 " 1 $- 33.- 3 a?4/.- NT__b 6+! 

3 ! -+" )".9(.+(4#&3 +&1 (6 %#1 " 1 $- 33.- 3 +- 64/6 - (6+& (6 #G3 -!+(4#&3 1.-4&/ (6 

1 $- 334#&R  3$ 94+""@ 4& (6 "#Z - V+@T =6 3(+(43(49+" % +3.- 3 4& =+G" NTO 36#Z (6+(R )#- Z4&1

3$  1R (6 % +& 80, 43 ST][ %c3T E ) +"" M 3(+(4#&3R (6 "+-/ 3( 80, )#- Z4&1 3$  1 43 [TO_ %c3

+( =#"96 3( - V +96 +&1 (6 3%+"" 3( 80, 43 KTPS %c3 +( A+%G-41/ R Z6496 43 9#&343(+&( Z4(6 (6 

$"#(3T ?#- Z4&1 14- 9(4#&3R (6 % +& 80, 43 [KTP_d )#- $- 33.- R (6 % +& 80, 43 K__TOO >+T



=6 B8?7:?, %#1 " 1 3$  13 a?4/.- NT_Mb 9#%$+- 1 Z4(6 (6 #G3 -!+(4#&3 ! -@ Z "" +(

,(+(4#&3 AVV=R 8+$$+6+&#9WR A+%G-41/ +&1 =6#%+3 >#4&(T <( ,(+(4#& ; Z43 ((+R (6 %#1 " 1

Z4&1 3$  13 %+(96 1 (6 #G3 -!+(4#& F.4( Z ""  Y9 $( )#- + )".9(.+(4#& 1.-4&/ (6 $ +WT <(

,(+(4#& =#"96 3( - V +96R (6 %#1 " 1 Z4&1 3$  13 +- #! - 3(4%+( 1 %#- (6+& :?, +&1 I<0

Z4&13T D& ?4/.- NT_]R (6 %#1 " 1 14- 9(4#&3 %+(96 1 (6 #G3 -!+(4#&3 Z ""T D& ?4/.- NT_PR (6 

%#1 " 1 $- 33.- 3 4& (6 %411" +&1 .$$ - $#-(4#&3 # ) (6 V+@ 6+! + 3$4W 1.-4&/ (6 

1 $- 334#&R G.( 4& (6 "#Z - V+@ (6 %#1 " 1 $- 33.- 3 +- /##1T =6 39+(( - $"#(3 # ) (6 

%#1 " 1 Z4&1 +/+4&3( (6 #G3 -! 1 Z4&1 +- 36#Z& 4& ?4/.- 3 NT_OR NTMLR NTMKR NTMSR NTMNR NTM[R

NTM_R NTMMR NTM]T =6-  3(+(4#&3 +- 3 " 9( 1 (# - $- 3 &( (6 Z4&1 4& (6 "#Z - V+@ aAVV=bR (6 

%411" V+@ a; Z43 ((+b +&1 (6 .$$ - V+@ a=6#%+3 $#4&(bT ?#-  +96 3(+(4#&R (6 Z4&1 3$  1R

Z4&1 14- 9(4#& +&1 $- 33.- +- $"#(( 1 3 $ -+( "@T <3 36#Z& 4& ?4/.- NT_OR NTML +&1 NTMKR (6 

80,  --#- # ) (6 %#1 " 1 Z4&1 3$  1 +( AVV= 43 STLP %c3R (6 80,  --#- # ) (6 Z4&1 14- 9(4#&

43 NPTPP 1 /-  +&1 (6 80,  --#- # ) (6 $- 33.- 43 KKNT[K >+T D& ?4/.- NTMSR NTMN +&1 NTM[R (6 

80,  --#- # ) (6 %#1 " 1 Z4&1 3$  1 +( ; Z43 ((+ 43 ST]K %c3R (6 80,  --#- # ) (6 Z4&1

14- 9(4#& 43 [MTMN 1 /-  +&1 (6 80,  --#- # ) (6 $- 33.- 43 K[MT]_ >+T D& ?4/.- NTM_R NTMM

+&1 NTM]R (6 80,  --#- # ) (6 %#1 " 1 Z4&1 3$  1 +( =6#%+3 >#4&( 43 KTP] %c3R (6 80,  --#-

#) (6 Z4&1 14- 9(4#& 43 NNTK] 1 /-  +&1 (6 80,  --#- # ) (6 $- 33.- 43 K]STLO >+T =6 Z4&1

14- 9(4#& +( (6 (6-  3(+(4#&3 +- Z#-3 (6+& (6+( 1.-4&/ 5.--49+& D3+G "T ?#- #(6 - 3(+(4#&3R (6 

3(+(43(49+" % +3.- 3 +- 36#Z& 4& =+G" NTOT <3 9+& G 3  & 4& =+G" NTOR )#- Z4&1 3$  1R (6 

% +& 80, 43 ST]] %c3T A#%$+-4&/ +"" M 3(+(4#&3R (6 "+-/ 3( 80, )#- Z4&1 3$  1 43 _T__ %c3 +(

=#"96 3( - V +96 +&1 (6 3%+"" 3( 80, 43 KTP_ %c3 +( A+%G-41/ R Z6496 43 9#&343(+&( Z4(6 (6 

$"#(3T ?#- Z4&1 14- 9(4#&3R (6 % +& 80, 43 [NTONd )#- $- 33.- R (6 % +& 80, 43 K[PTOP >+T

__



E! -+""R (6 %#1 " 1 Z4&1 14- 9(4#&3 )-#% 14)) - &( %#1 "3 6+! (6 34%4"+- +99.-+9@R G.( (6 @

+- Z#-3 (6+& (6 Z4&1 14- 9(4#&3 )#- 5.--49+& D3+G "T <( (6 3+% (4% R (6 %#1 " 1 Z4&1

3$  13 )#- Q-& 3(# Z - &#( +3 /##1 +3 (6#3 )#- D3+G "T B4&1 3$  13 / & -+( 1 G@ (6 :?, +&1

I<0 %#1 "3 +- / & -+""@ .&1 - 3(4%+( 1T =6 Z4&1 3$  13 / & -+( 1 G@ (6 B8?7:?, %#1 "

+- G (( -R G.( 6+! )".9(.+(4#&3T =6 %#1 " 1 Z4&1 3$  13 +- #! - 3(4%+( 1 +( =#"96 3( -

V +96 )#- +"" # ) (6 %#1 "3R +3 1439.33 1 4& (6 3 9(4#& 5.--49+& D3+G "T D) (6 % +& 80, 43

9+"9."+( 1 Z4(6#.( =#"96 3( - V +96R )#- (6 :?, Z4&1 (6 80, )#- Z4&1 3$  1 43 ST]M %c3d )#-

(6 I<0 Z4&1 (6 80, )#- Z4&1 3$  1 43 STNL %c3d )#- (6 B8?7:?, Z4&1R (6 80, )#- Z4&1

3$  1 43 STSS %c3T =6 80,  --#-3 +"3# 4&149+( 1 (6+( Z4&1 3$  13 / & -+( 1 G@ B8?7:?, +- 

(6 G 3(T =6 $- 33.- 3 / & -+( 1 G@ (6 (6-  %#1 "3 +"3# +- &#( ! -@ /##1R G 9+.3 (6 - +- 

)".9(.+(4#&3  Y43(4&/ 4& (6 $- 33.- 3 / & -+( 1 G@ +"" (6-  %#1 "3T =6 $- 33.- /-+14 &(3

/ & -+( 1 G@ (6 B8?7:?, %#1 " +- 3%##(6 - (6+& (6#3 / & -+( 1 G@ :?, +&1 I<0T D&

3.%%+-@R (6 G 3( Z4&1 #G(+4& 1 Z+3 G@ .34&/ (6 B8?7:?, Z4&1 )#- (6 V+@ +- + +&1 (6 :?,

Z4&1 )#- (6 #(6 - +- +3 (6+( (6 B8? %#1 " 1# 3 &#( 9#! -R G.( (6 F.+"4(@ #) (6 Z4&1 43 Z#-3 

(6+& (6+( )#- D3+G "T

NTSTN B+( -  " !+(4#& 9#%$+-43#&

?#- (6 Z+( -  " !+(4#& - 3."(3 Z4(6 (6 :?, Z4&1R 4( 9+& G 3  & 4& ?4/.- NTMP (6+( (6 Z+( -

 " !+(4#&3 +( (6 "#Z - V+@ ,(+(4#&3 aAVV=R X4$(#$ W +&1 , Z ""3 >#4&(b +- .&1 - 3(4%+( 1

#& PcNLcSLLM +&1 PcNKcSLLM +3 Z "" +3 1.-4&/ (6 $ +W aK_JLL (# SNJLL 2=A #& OcKcSLLMbT =6 

Z+( -  " !+(4#&3 +( (6 %411" V+@ ,(+(4#&3 aB4&1%4"" >#4&(R ; Z43 ((+R +&1 A+%G-41/ b +- 

.&1 - 3(4%+( 1 )-#% PcNLcSLLM (# OcScSLLMT =6 Z+( -  " !+(4#&3 4& (6 .$$ - V+@ ,(+(4#&3

a<&&+$#"43R V+"(4%#- R +&1 =#"96 3( - V +96b +- .&1 - 3(4%+( 1 #& PcNLcSLLM +&1 PcNKcSLLMR

_M



(6 & #! - 3(4%+( 1 +( (6 G /4&&4&/ #) OcScSLLM +&1 .&1 - 3(4%+( 1 )-#% KLJLL (# SNJLL 2=A #&

OcScSLLMT =6 3(+(43(49+" % +3.- 3 +- 36#Z& 4& =+G" NTKLT =6 80, 4& (6 "#Z - V+@ 43 +-#.&1

LTK_ % +&1 4& (6 .$$ - V+@ 4( 43 +-#.&1 LTKO %T =6 % +& 80, 43 LTKP %T =6 % +& - "+(4! 

 --#- 43 SNTKN{T D& (6 "#Z - V+@ (6 - "+(4!  --#- 43 )-#% KLTP_{ (# KSTK_{R G.( 4& (6 .$$ -

V+@ (6 - "+(4!  --#- 43  3$ 94+""@ 64/6R %#- (6+& NL{T =6 64/6 3( - "+(4!  --#- 43 N]T]]{ +(

=#"96 3( - V +96T =6 +! -+/ % +& 9#-- "+(4#& 9# ))494 &( 43 LTPPT D& (6 "#Z - V+@ (6 % +&

9#-- "+(4#& 9# ))494 &( 43 &#( ! -@ G+1R )-#% LTOM (# LTO]R G.( 4& (6 .$$ - V+@ (6 % +&

9#-- "+(4#& 9# ))494 &( 43 " 33 (6+& LTO +&1 (6 Z#-3( 9#-- "+(4#& 43 LTMP +( =#"96 3( - V +96T =6 

% +& 3W4"" 39#- 43 LTP]T D( 43 64/6 - 4& (6 "#Z - V+@ a+-#.&1 LTO[b +&1 "#Z - 4& (6 .$$ - V+@

a+-#.&1 LTPLbT <"" (6 3 3(+(43(49+" % +3.- 3 $-#! 1 (6+( (6 :?, Z4&1 141 &#( / & -+( /##1

Z+( -  " !+(4#&3R  3$ 94+""@ 4& (6 .$$ - V+@T

?#- (6 Z+( -  " !+(4#& - 3."(3 Z4(6 (6 I<0 Z4&1 a?4/.- NTMObR (6 Z+( -  " !+(4#&3 4& (6 

"#Z - V+@ 9#%$+- 1 Z "" Z4(6 (6 #G3 -!+(4#&3T =6 Z+( -  " !+(4#&3 4& (6 %411" V+@ +- 

.&1 - 3(4%+( 1 )-#% PcNLcSLLM (# OcScSLLMR  3$ 94+""@ 1.-4&/ (6 $ +WT =6 Z+( -  " !+(4#&3 4&

(6 .$$ - V+@ +- .&1 - 3(4%+( 1 )-#% PcNLcSLLM (# OcScSLLM +&1 (6 & #! - 3(4%+( 1 +( (6 

G /4&&4&/ # ) OcNcSLLMT <3 36#Z& 4& =+G" NTKKR (6 80, 4& (6 "#Z - V+@ 43 +-#.&1 LTKS % +&1

4& (6 .$$ - V+@ 43 +-#.&1 LTSM %T =6 % +& 80, 43 LTKO %T =6 % +& - "+(4!  --#- 43 NLTMS{R

 ! & Z#-3 (6+& - 3."(3 Z4(6 (6 :?, Z4&1T D& (6 "#Z - V+@ (6 - "+(4!  --#- 43 )-#% _TOO{ (#

]T__{R G.( 4& (6 .$$ - V+@ (6 - "+(4!  --#- 43  3$ 94+""@ 64/6R Z6496 43 %#- (6+& [L{T =6 

64/6 3( - "+(4!  --#- 43 _]TKK{ +( <&&+$#"43T =6 +! -+/ % +& 9#-- "+(4#& 9# ))494 &( 43 LTPNT

D& (6 "#Z - V+@ (6 9#-- "+(4#& 9# ))494 &( 43 &#( ! -@ G+1R )-#% LTO[ (# LTOMR G.( 4& (6 .$$ -

V+@ (6 9#-- "+(4#& 9# ))494 &( 43 " 33 (6+& LTP +&1 (6 Z#-3( 9#-- "+(4#& 43 LTMM +( V+"(4%#- T =6 

_]



% +& 3W4"" 39#- 43 LTPST D( 43 64/6 - 4& (6 "#Z - V+@ a+-#.&1 LTO]b +&1 "#Z - 4& (6 .$$ - V+@

a)-#% LTM_ (# LT]_bT =6 3 3(+(43(49+" % +3.- 3 $-#! 1 (6+( (6 I<0 Z4&1 / & -+( 1  ! & Z#-3 

Z+( -  " !+(4#& (6+& (6 :?, Z4&1T

?#- (6 Z+( -  " !+(4#& - 3."(3 Z4(6 (6 B8?7:?, Z4&1 a?4/.- NT]LbR (6 Z+( -  " !+(4#&3 4& (6 

"#Z - V+@ 9#%$+- 1 Z "" Z4(6 (6 #G3 -!+(4#&3  Y9 $( (6+( (6 @ 3"4/6("@ .&1 - 3(4%+( 1 #&

PcNLcSLLMT =6 Z+( -  " !+(4#&3 4& (6 %411" V+@ +- .&1 - 3(4%+( 1 )-#% PcNLcSLLM (#

OcKcSLLMR G.( / & -+""@ %+(96 1 (6 $ +WT =6 Z+( -  " !+(4#&3 4& (6 .$$ - V+@ +- 

.&1 - 3(4%+( 1 )-#% PcNLcSLLM (# OcKcSLLMR G.( %+(96 1 (6 $ +W ! -@ Z ""T =6 39+(( -$"#(3 # )

%#1 " 1 Z+( -  " !+(4#&3 +/+4&3( #G3 -! 1 3(#-% 3.-/ 3 +- 36#Z& 4& ?4/.- NT]KR ?4/.- NT]S

+&1 ?4/.- NT]NT =6-  3(+4#&3 +- 3 " 9( 1 (# - $- 3 &( (6 .$$ - V+@ aV+"(4%#- bR %411" V+@

a; Z43 ((+b +&1 "#Z - V+@ aAVV=bT D& ?4/.- NT]KR (6 Z+( -  " !+(4#&3 +- .&1 -$- 149( 1

G )#- (6 $ +W +( 3(+(4#& V+"(4%#- T =6 80,  --#- # ) (6 Z+( -  " !+(4#&3 43 LTKP %R (6 

- "+(4!  --#- Q 43 SPTL {R (6 9#-- "+(4#& 9# ))494 &( - 43 LTOL +&1 (6 3W4"" 39#- 43 LTP[T D& ?4/.- 

NT]SR (6 %#1 " 1 Z+( -  " !+(4#&3 +- .&1 -$- 149( 1 G )#- (6 $ +W +( 3(+(4#& ; Z43 ((+T =6 

80,  --#- # ) (6 Z+( -  " !+(4#&3 43 LTKP %R (6 - "+(4!  --#- Q 43 KSTO[ {R (6 9#-- "+(4#&

9# ))494 &( - 43 LTO] +&1 (6 3W4"" 39#- 43 LTONT D& ?4/.- NT]NR (6 %#1 " 1 Z+( -  " !+(4#&3 +- 

9#%$+- 1 ! -@ Z "" Z4(6 (6 #G3 -!+(4#&3 +( 3(+(4#& AVV=T =6 80,  --#- #) (6 Z+( -

 " !+(4#&3 43 LTK[ %R (6 - "+(4!  --#- Q 43 PTOM {R (6 9#-- "+(4#& 9# ))494 &( - 43 LTOM +&1 (6 

3W4"" 39#- 43 LTO_T =6 3(+(43(49+" % +3.- 3 )#- +"" (6 3(+(4#&3 4& (6 V+@ +- 36#Z& 4& =+G" NTKST

=6 80, 4& (6 "#Z - V+@ 43 +-#.&1 LTK[ % +&1 4& (6 .$$ - V+@ 43 +-#.&1 LTKP %T =6 % +&

80, 43 LTK]%R Z6496 43 G (( - (6+& (6#3 #G(+4& 1 G@ .34&/ (6 :?, +&1 I<0 Z4&13T =6 % +&

- "+(4!  --#- 43 KOTKNT D& (6 "#Z - V+@ (6 - "+(4!  --#- 43 )-#% PTLL{ (# PTOM{R G.( 4& (6 

_P



.$$ - V+@R (6 - "+(4!  --#- 43 64/6 -R Z6496 43 %#- (6+& SL{T =6 64/6 3( - "+(4!  --#- 43

NNTL]{ 4& <&&+$#"43T =6 +! -+/ 9#-- "+(4#& 9# ))494 &( 43 LTONT D& (6 "#Z - V+@ (6 

9#-- "+(4#& 9# ))494 &( 43 &#( ! -@ G+1R )-#% LTO_ (# LTOM +&1 4& (6 .$$ - V+@ (6 9#-- "+(4#&

9# ))494 &( 43 +-#.&1 LTOKT =6 % +& 3W4"" 39#- 43 LTPOT D( 43 64/6 - 4& "#Z - V+@ a+-#.&1 LTO_b

+&1 "#Z - 4& .$$ - V+@ a" 33 (6+& LTOLbT =6 3 3(+(43(49+" % +3.- 3 $-#! 1 (6+( (6 B8?7:?,

Z4&1 / & -+( 3 (6 G 3( Z+( -  " !+(4#&3 # ) +"" (6 Z4&1 %#1 "3T

E! -+""R +"" (6 Z4&13 141 &#( / & -+( ! -@ /##1 Z+( -  " !+(4#&3 9#%$+- 1 (# (6 39 &+-4# )#-

D3+G "T =6 - +- 3 ! -+" $#334G" - +3#&3 (6+( (6 Z+( -  " !+(4#&3 1.-4&/ =-#$49+" ,(#-%

Q-& 3(# +- &#( 34%."+( 1 ! -@ Z ""T ?4-3(R (6 39 &+-4# =, Q-& 3(# 43 &#( +3 #-/+&4^ 1 +3

5.--49+& D3+G "T D( 43 W&#Z& (6+( 5.--49+& D3+G " Z+3 + 3(-#&/ 6.--49+& Z6#3 Z4&1 3(-.9(.- 

Z+3 9" +-"@ 1 )4& 1R 3# (6+( (6 Z4&1 +&1 $- 33.- )4 "1 43  +34 - (# G 34%."+( 1T <3 + - 3."(R (6 

3(#-% 3.-/ 34%."+(4#& - 3."(3 )-# 5.--49+& D3+G " +- ! -@ /##1T D& 9#&(-+3(R =-#$49+" ,(#-%

Q-& 3(# Z+3 &#( Z "" #-/+&4^ 1 +&1 Z4&1 +&1 $- 33.- )4 "1 1.-4&/ (643 $ -4#1 43 %#- 

9#%$"49+( 1T D& )+9(R (6 Z4&1 +&1 $- 33.- )4 "1 43 )#-% 1 G@ (6 9#%G4&+(4#& #) (6 =-#$49+"

,(#-% +&1 (6 3(-#&/ &#-(6 +3( Z4&1 4& (6 9#&(4& (+" 36 ") +- +T ,4&9 (6 +(%#$6 -49 %#1 "3

%4/6( &#( G +G" (# 34%."+( (643 9#%$"49+( 1 9#&14(4#& ! -@ Z ""R (6 %#1 " 1 Z4&1 1.-4&/ =,

Q-& 3(# +- &#( +3 /##1T A#&3 F. &("@R (6 Z+( -  " !+(4#& - 3."(3 +- &#( 34%."+( 1 ! -@ Z ""T

, 9#&1R (6 - %4/6( G 3#% $-#9 33 3 +"- +1@ /#4&/ #& G )#- =-#$49+" ,(#-% Q-& 3(#T D( 43

$#334G" (6+( G )#- (643 $ -4#1R 3#% $-#9 33 3 (6+( 1-4! (6 Z+( - 4&(# (6 G+@ Z - +"- +1@

/#4&/ #&R G.( #.- %#1 " 141 &#( 9+(96 4( 34&9 #.- 34%."+(4#& 43 &#( "+3( "#&/  &#./6T D& )+9(R

)-#% (6 $"#(3 # ) $- 33.- 3R 4( 3  %3 "4W (6 - 43 + "#Z $- 33.- G )#- (6 =, Q-& 3(# 9+% T =643

"#Z $- 33.- %4/6( 9+.3 + 3%+"" 3.-/ 4& (6 V+@ Z6496 43 &#( 34%."+( 1 G@ #.- %#1 " +&1 (6.3

_O



(6 .&1 - 3(4%+(4#& +$$ +- 1 )-#% PcNLcSLLM (# OcKcSLLMT =6 3 +- #&"@ (6 $#334G" - +3#&3T

<114(4#&+" 3(.14 3 &  1 (# G 1#& 4& #-1 - (# 1 ( -%4& (6  Y+9( 9+.3 #) (6 .&1 - 3(4%+(4#&T

NTST[ D&.&1+(4#& 34%."+(4#&

=6 4&.&1+(4#& 34%."+(4#& )#- =, Q-& 3(# 43 #&"@ .34&/ (6 B8?7:?, Z4&1 +3 Z "" 34&9 4( 43 (6 

G 3( Z4&1 +!+4"+G" T E&"@ (6 %#1 " 1 Z+( -  " !+(4#&3 #) (6 3(+(4#&3 4& (6 "#Z - V+@ +- 

9#%$+- 1 Z4(6 (6 #G3 -!+(4#&3T <3 9+& G 3  & 4& ?4/.- NT][R (6 %#1 " 43 36#Z& (# - $-#1.9 

(6 $ +W )"##1 " ! "3 (# + 64/6 1 /-  # ) +99.-+9@T

D( 43 6+-1 (# )4&1 (6  Y+9( 4&.&1+(4#& %+$ )#- (6 "#Z - V+@ 1.-4&/ =-#$49+" ,(#-% Q-& 3(#R 3#

(6 3(#-% 3.-/ 4&.&1+(4#& %+$ )-#% ZZZT!+ % -/ &9 T9#% 43 3(4"" .3 1 )#- (6 9#%$+-43#&T

?4/.- NT]_ 36#Z3 (6 %#1 " 1 4&.&1+(4#& %+$ +( (6 G /4&&4&/ #) (6 =, Q-& 3(# +( LJNL 2=A

PcNKcSLLMT D( 9+& G 3  & (6+( &#( %+&@ +- +3 +- 4&.&1+( 1 +( (643 (4% Z64" (6 Z+( -

 " !+(4#&3 +- 3(4"" "#ZT ?4/.- NT]M 36#Z3 (6 %#1 " 1 4&.&1+(4#& %+$ +( (6 $ +W #) Q-& 3(# +(

K_JNL 2=A OcKcSLLMT D( 9+& G 3  & (6+( $+-(3 # ) (6 Q+3( -& ,6#- R >#F.#3#&R +&1 u#-W(#Z& +- 

4&.&1+( 1 +( (6+( (4% R G.( &#( +3 3 -4#.3"@ +3 1.-4&/ 5.--49+& D3+G "T ,4&9 =-#$49+" ,(#-%

Q-& 3(# Z+3  ! & Z +W - (6+& + A+( /#-@ K 6.--49+& R (6 %#1 " 1 4&.&1+(4#& %+$ 43 / & -+""@

9#&343( &( Z4(6 G.( (6 4&.&1+( 1 +- + 43 " 33 (6+& (6 3(#-% 3.-/ 4&.&1+(4#& %+$ / & -+( 1 G@

C Q0T ?4/.- NT]] 36#Z3 (6 %#1 " 1 4&.&1+(4#& %+$ +)( - =-#$49+" ,(#-% Q-& 3(# !+9+( 1 G@

KPJLL 2=A OcNcSLLMT D( 9+& G 3  & (6+( (6 4&.&1+(4#& 6+3 143+$$ +- 1 )#- %#3( # ) (6 

4&.&1+( 1 +- + +( (643 (4% T E! -+""R #.- 64/67- 3#".(4#& 4&.&1+(4#& %#1 " 9+& / & -+( +

- +3#&+G" 4&.&1+(4#& %+$ 1.-4&/ =-#$49+" ,(#-% Q-& 3(#T

NTN A#&9".34#&3

ML

http://www.vaemergence.com


=6 3(#-% 3.-/ %#1 " Z4(6 + "+-/ 1#%+4& /-41 Z+3 +G" (# / & -+( - +3#&+G" Z+( -  " !+(4#&

- 3."(3 1.-4&/ 5.--49+& D3+G " .34&/ #&"@ + (41+" G#.&1+-@ 9#&14(4#& +( (6 #$ & G#.&1+-@T ,4&9 

(6 14))49."(@ # ) 3$ 94)@4&/ (6 #$ & G#.&1+-@ 9#&14(4#& 4& (6 "4%4( 1 1#%+4& Z+3 3#"! 1 .34&/

(6 1.+"7/-41 % (6#1#"#/@R (6 %#1 " +964 ! 1 (6 $- 149(4! 9+$+G4"4(@ )#- )#- 9+3(4&/ 3(#-%

3.-/ +&1 4&.&1+(4#& +3 "#&/ +3 +9.-+( +(%#3$6 -49 Z4&1 43 $-#!41 1T =6 Z+( -  " !+(4#&3

- 3."(3 +- 64/6"@ 1 $ &1 &( #& (6 F.+"4(@ # ) (6 Z4&1 +&1 $- 33.- )4 "13T D& (643 3(.1@R ] (@$ 3

# ) Z4&1 +- /4! & +&1 (6 B8?7:?, Z4&1 6+3 $-#! & (# G (6 G 3( Z4&1T =6 64/67- 3#".(4#&

4&.&1+(4#& %#1 " .34&/ (6 Z+( -  " !+(4#&3 #.($.( )-#% (6 "+-/ 1#%+4& %#1 " +3 (6 #$ &

G#.&1+-@ 9#&14(4#& 9#."1 / & -+( + - +3#&+G" 4&.&1+(4#& %+$T D( 43 $-#! 1 (6+( (643 %#1 "

)-+% Z#-W 9#."1 G .3 1 )#- (6 4&.&1+(4#& 34%."+(4#&T =6 +(%#3$6 -49 %#1 "3 .3 1 4& (643

3(.1@ 34%."+( (6 6.--49+& Z4&13 - +3#&+G"@ Z ""R G.( 9#."1 &#( / & -+( (6 - F.4- 1 F.+"4(@

# ) Z4&13 )#- +& Z +W (-#$49+" 3(#-% "4W Q-& 3(#T <3 + - 3."(R (6 3(#-% 3.-/ - 3."(3 / & -+( 1

1.-4&/ Q-& 3(# Z - &#( +3 /##1 3(+(43(49+""@ +3 (6+( # ) 5.--49+& D3+G "T =643 1 %#&3(-+( 1 (6+(

(6 +99.-+9@ # ) (6 +(%#3$6 -49 )#- 9+3(4&/ Z4&1 )4 "1 %+(( -3 +&1 4( - F.4- 3 + %+\#-

4%$-#! % &( )#- (6 Z4&1 )4 "1 G )#- (6 3(#-% 3.-/ +&1 4&.&1+(4#& )#- 9+3(4&/ 9+& G 9#% +

- +"4(@T

MK



O(<@),$ XE 4>.,# +,B+%)%-%)= <B<#=+%+

, &34(4!4(@ +&+"@343 4& (643 96+$( - 43 (# 3(.1@ 6#Z 14)) - &( 3#.-9 3 # ) !+-4+(4#& 4& (6 %#1 "

4&$.(R 3 (.$R +&1 $+-+% ( -3 9+& +)) 9( (6 #.($.( # ) (6 %#1 "T ,$ 94)49+""@R (6-  433. 3 4&

9#&& 9(4#& Z4(6 3(#-% 3.-/ +&1 4&.&1+(4#& %#1 "4&/ +- 4&! 3(4/+( 1T =6 @ +- J aKb  &3 %G" 

)#- 9+3(4&/ aSb 4&)". &9 # ) 9#&(4& &(+" 36 ") 1@&+%493 +&1 aNb +99.-+9@ # ) (#$#/-+$649 1+(+ #&

3(#-% 3.-/ +&1 4&.&1+(4#& 34%."+(4#&T

[TK Q&3 %G" )#- 9+3(4&/

=6  &3 %G" )#- 9+3( 43 .3.+""@  !+".+( 1 4& ( -%3 # ) (6  &3 %G" % +& +&1 (6  &3 %G" 

3$- +1 # ) + )#- 9+3( !+-4+G" R Z6496 - $- 3 &(3 (6 1 /-  # ) +/-  % &( G (Z  & !+-4#.3 )#- 9+3(3

4& (6  &3 %G" 3@3( %R W&#Z& +3  &3 %G" % %G -3T 23 #)  &3 %G" )#- 9+3(3 6 "$3 (# 1 )4& 

(6 )#- 9+3( .&9 -(+4&(@ +&1  Y( &1 Z +(6 - )#- 9+3(4&/ )+-(6 - 4&(# (6 ).(.- (6+& Z#."1

#(6 -Z43 G $#334G" T D& (6 "+3( A6+$( -R 4( Z+3 - $#-( 1 (6+( (6 Z+( -  " !+(4#&3 +- 34%."+( 1

Z4(6 ] 14)) - &( % %G -3 # ) Z4&13 $-#!41 1 G@ IB, B+W )4 "1 #))49 +&1 B +(6 -)"#Z D&9T T

?#-  +96 % %G - # ) Z4&1R #& 9#&(4&.#.3 34%."+(4#& Z+3 9#&1.9( 1 +&1 "+3( 1 )#- (6 $ -4#1 #)

3(#-% )-#% (6 G /4&&4&/ (# (6  &1 +3 + G &96%+-WT =6 3 9#&(4&.#.3 Z4&13 +- / & -+( 1 G@

$4 94&/ (#/ (6 - (6 NL76#.-7" &/(6 a#- S[76#.-7" &/(6 4& (6 9+3 #) 8<0,b )#- 9+3(4&/ Z4&13

(#/ (6 -T =6 34%."+(4#& Z4(6 9#&(4&.#.3 Z4&13 43 + .3 )."  Y -943 #&"@ )#- (6 64&19+3( %#1 4&

 Y$"#-4&/ (6 9+$+G4"4(@ #)  4(6 - +(%#3$6 -49 #- 3(#-% 3.-/ %#1 "3T D& (6 )#- 9+3(4&/ %#1 R

MS



(6 - 43 &# 9#&(4&.#.3 Z4&1 "+3(4&/ )-#% (6 G /4&&4&/ (# (6  &1 #) + 3(#-%T D&3( +1R (6 Z4&1

Z 9#."1 / ( 43 (6 NL76#.-7" &/(6 a#- S[76#.-7" &/(6b )#- 9+3(4&/ Z4&1 Z6496 43 .$1+(4&/  ! -@

M #- KS 6#.-T ,4&9 #.- %#1 " 43 1 ! "#$ 1 )#- )#- 9+3(4&/ $.-$#3 R (6  &3 %G" -.&3 Z4(6 (6 

14)) - &( W4&13 #) NL76#.-7" &/(6 )#- 9+3(4&/ Z4&1 +- 34%."+( 1 +&1 1439.33 1 4& (643 3 9(4#&T

?#- + 9#&(4&.#.3 Z4&1R #& -.& Z4(6 #& 3.G%4334#& 43 3.))494 &(T 5#Z ! -R )#- (6 34%."+(4#&

Z4(6 )#- 9+3(4&/ Z4&13R ] -.&3 Z4(6 14)) - &( W4&13 # ) Z4&1 G.( (6 3+% 4&4(4+" 9#&14(4#& +- 

&  1 1T ,4&9 (6 Z4&13 +- .$1+( 1  ! -@ M 6#.- a#- KS 6#.-bR (6 4&4(4+" 9#&14(4#& )#- (6 

6@1-#1@&+%49 %#1 " &  1 (# G .$1+( 1  ! -@ M 6#.- a#- KS 6#.-b +3 Z ""T =6.3R Q! -@ (4% (6 

& Z .$1+( 43 +!+4"+G" R + & Z ]7-.& Z4"" G 3.G%4(( 1T < ;4&.Y 39-4$( )4" 6+3 G  & 1 ! "#$ 1

+&1  Y 9.( 1 4& + ;4&.Y 9".3( - %+964& T =6  &3 %G" - 3."(3 1439.33 1 6 - 43 )#- (6 

5.--49+& D3+G " #&"@ a(6 (-#$49+" 3(#-% Z4&1 )4 "1 )#- Q-& 3(# 43 @ ( (# G +33 %G" 1 +&1

! -4)4 1bT ?#- 5.--49+& D3+G "R (6 3.-)+9  " !+(4#& - 3."(3 # )  &3 %G" -.&3 6+! G  &

/ & -+( 1 Z4(6 NL 6#.- aZ6 & .34&/ Z4&13 )-#% IB,b #- S[ 6#.- aZ6 & .34&/ Z4&13 )-#%

8<0,b " &/(63T <%#&/ __ #.($.(3R [L .3 1 (6 [ % %G -3 # ) Z4&1 )-#% IB, aB8?7:?,R

B8?7I<0R :?,R I<0bR 3# )#-  +96 % %G - # ) Z4&1 %#1 " (6 - +- KL #.($.(3 3(+-(4&/ +(

OcK]cSLLN LJLL 2=AR OcK]cSLLN MJLL 2=AR OcK]cSLLN KSJLL 2=AR OcK]cSLLN KPJLL 2=AR

OcKPcSLLN LJLL 2=AR OcKPcSLLN MJLL 2=AR OcKPcSLLN KSJLL 2=AR OcKPcSLLN KPJLL 2=AR

OcKOcSLLN LJLL 2=A +&1 OcKOcSLLN MJLL 2=A 4& 3 $+-+( -.&3T =6 - +- K_ #.($.(3 .3 1 N

Z4&13 )-#% B +(6 -)"#Z D&9 a8<0, :-41 KR :-41 S +&1 :-41 NbT D& (6 9+3 #) 8<0, Z4&1

(6 - +- _ #.($.(3 3(+-(4&/ +( OcK]cSLLN LJLL 2=AR OcK]cSLLN KSJLL 2=AR OcKPcSLLN LJLL 2=AR

OcKPcSLLN KSJLL 2=A +&1 OcKOcSLLN LJLL 2=A 4& 3 $+-+( -.&3T D& (6 )#""#Z4&/R 1439.334#&3

+G#.( (6  &3 %G" - 3."(3 3(+-(4&/ +( OcKPcSLLN KSJLL 2=A +- /4! &T

MN



D& ?4/.- [TKR $"#(3 # ) NL 6#.-7" &/(6 Z+( -  " !+(4#&3 +( 3(+(4#& AVV= Z - / & -+( 1 Z4(6

14)) - &( )#- 9+3(4&/ Z4&13T D( 43 #G!4#.3 (6+( (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 14)) - &( Z4&13

1# 6+! 14)) - &9 3T =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 B8?7:?, Z4&13 %+(96 1 (6 

#G3 -!+(4#&3 (6 G 3(T =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 I<0 +&1 B8?7I<0 Z4&13 Z - 

.&1 - 3(4%+( 1 1.-4&/ (6 $ +W +&1 #! - 3(4%+( 1 +)( - (6 $ +WT =6 Z+( -  " !+(4#&3 / & -+( 1

Z4(6 8<0, Z4&13 a:-41 KR :-41SR +&1 :-41Nb Z - #! - 3(4%+( 1 1.-4&/ (6 $ +W +&1

.&1 - 3(4%+( 1 +)( - (6 $ +WT ?4/.- [TS 36#Z3 (6 14)) - &9 G (Z  & (6 %#1 " 1 +&1

#G3 -! 1 Z+( -  " !+(4#&3 +( 3(+(4#& AVV=T D( 9+& G 3  & (6+( (6 Z+( -  " !+(4#&3 / & -+( 1

Z4(6 B8?7I<0 +&1 I<0 Z - .&1 - 3(4%+( 1 +3 "#Z +3 +$$-#Y4%+( "@ LT_ % 1.-4&/ (6 $ +W

$ -4#1 +&1 #! - 3(4%+( 1 %#- (6+& LT_ % +)( - (6 $ +WT =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6

8<0, :-41 K Z4&1 Z - #! - 3(4%+( 1 LT] % 1.-4&/ (6 $ +W +&1 .&1 - 3(4%+( 1 LTN % +)( - (6 

$ +WT =6 14)) - &9 G (Z  & (6 %#1 " 1 Z+( -  " !+(4#&3 / & -+( 1 G@ B8?7:?, Z4&1 +&1

(6 #G3 -!+(4#&3 43 / & -+""@ Z4(64& LTS %T ?#- ,(+(4#& X4$(#$ W 4& (6 "#Z - V+@R 4( 9+& G 3  &

4& ?4/.- [TN (6+( (6 $+(( -& #) (6 (4% 3 -4 3 $"#( # ) Z+( -  " !+(4#&3 / & -+( 1 Z4(6 14)) - &(

Z4&13 43 F.4( 34%4"+- (# (6+( +( ,(+(4#& AVV=T ?4/.- [T[ 36#Z3 (6 14)) - &9 G (Z  & (6 

%#1 " 1 +&1 #G3 -! 1 Z+( -  " !+(4#&3 +( ,(+(4#& X4$(#$ W T D( 9+& G 3  & (6+( (6 Z+( -

 " !+(4#&3 / & -+( 1 Z4(6 B8?7I<0 +&1 I<0 Z - .&1 - 3(4%+( 1 +3 "#Z +3 +G#.( LT[ %

1.-4&/ (6 $ +W $ -4#1 +&1 #! - 3(4%+( 1 +G#.( LT_ % +)( - (6 $ +WT =6 Z+( -  " !+(4#&3

/ & -+( 1 Z4(6 8<0, :-41" Z4&1 +- #! - 3(4%+( 1 LT_ % #! - (6 $ +W +&1 .&1 - 3(4%+( 1 LTN

% +)( - (6 $ +WT =6 14)) - &9 # ) (6 %#1 " 1 Z+( -  " !+(4#&3 G@ B8?7:?, Z4&1 +&1

#G3 -!+(4#&3 43 / & -+""@ Z4(64& LTS%T ?#- ,(+(4#& , Z ""3 >#4&( 4& (6 "#Z - V+@R 4( 9+& G 3  &

4& ?4/.- [T_ (6+( (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 14)) - &( Z4&13 6+! +&  ! & "+-/ -

1 !4+(4#& (6+& (6#3 +( ,(+(4#&3 AVV= +&1 X4$(#$ W T ?4/.- [TM 36#Z3 (6 14)) - &9 G (Z  &

M[



(6 %#1 " 1 +&1 #G3 -! 1 Z+( -  " !+(4#&3 +( ,(+(4#& , Z ""3 >#4&(T D( 9+& G 3  & (6+( (6 Z+( -

 " !+(4#&3 / & -+( 1 Z4(6 B8?7I<0 +&1 I<0 Z - .&1 - 3(4%+( 1 +3 "#Z +3 LT_ % 1.-4&/ (6 

$ +W $ -4#1 +&1 #! - 3(4%+( 1 %#- (6+& LT_ % +)( - (6 $ +WT =6 Z+( -  " !+(4#&3 / & -+( 1

Z4(6 8<0, :-41" Z4&1 Z - #! - 3(4%+( 1 +G#.( LTO % 1.-4&/ (6 $ +W +&1 .&1 - 3(4%+( 1 LT[

% +)( - (6 $ +WT =6 14)) - &9 # ) (6 %#1 " 1 Z+( -  " !+(4#&3 G@ B8?7:?, Z4&1 +&1

#G3 -!+(4#&3 43 / & -+""@ Z4(64& LTN%T D( 9+& G 3  & +( (6 (6-  3(+(4#&3 4& (6 "#Z - V+@

aAVV=R X4$(#$ W +&1 , Z ""3 >#4&(bR (6 $+(( -&3 #) (6 Z+( -  " !+(4#& $"#(3 Z4(6 14)) - &(

Z4&13 +- ! -@ 34%4"+-T =6 #G3 -!+(4#&3 +- / & -+""@ 4& (6  &! "#$ / & -+( 1 G@ (6  &3 %G" 

Z+( -  " !+(4#&3T =6 1 !4+(4#& 4&9- +3 3 )-#% (6 V+@ %#.(6 (# (6 4&& - "#Z - V+@T

<3 9+& G 3  & 4& ?4/.- [T]R +( ,(+(4#& ; Z43 ((+ (6 1 !4+(4#& #) (6 Z+( -  " !+(4#&3 / & -+( 1

Z4(6 14)) - &( Z4&13 1 9- +3 1 9#%$+- 1 Z4(6 (6+( +( ,(+(4#& , Z ""3 >#4&(T =6 Z+( -  " !+(4#&3

/ & -+( 1 Z4(6 B8?7:?, +&1 :?, Z4&13 Z - #! - 3(4%+( 1 +)( - (6 $ +WT =6 Z+( -

 " !+(4#&3 / & -+( 1 Z4(6 I<0 +&1 B8?7I<0 Z4&13 Z - .&1 - 3(4%+( 1 1.-4&/ (6 $ +W +&1

#! - 3(4%+( 1 +)( - (6 $ +WT =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 8<0, Z4&13 a:-41"R :-41SR

+&1 :-41Nb 9#%$+- Z "" Z4(6 (6 #G3 -!+(4#&3T ?4/.- [TP 36#Z3 (6 14)) - &9 G (Z  & (6 

%#1 " 1 +&1 #G3 -! 1 Z+( -  " !+(4#&3 +( ,(+(4#& ; Z43 ((+T D( 9+& G 3  & (6+( (6 14)) - &9 

G (Z  & (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 B8?7I<0 +&1 I<0 43 "+-/ - (6+& (6+( 4& (6 

"#Z - V+@T =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 B8?7I<0 Z4&13 Z - .&1 - 3(4%+( 1 G@

+G#.( LTN % 1.-4&/ (6 $ +W $ -4#1R G.( (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 I<0 Z4&13 Z - 

.&1 - 3(4%+( 1 G@ +G#.( LT_ % 1.-4&/ (6 $ +WT =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 B8?7:?,

Z4&13 +- #! - 3(4%+( 1 LTN % +)( - (6 $ +WT =6 14)) - &9 # ) (6 %#1 " 1 Z+( -  " !+(4#&3 G@

8<0, Z4&13 +&1 #G3 -!+(4#&3 43 / & -+""@ Z4(64& LTN %T

M_



?#- ,(+(4#& A+%G-41/ R 4( 9+& G 3  & 4& ?4/.- [TO (6+( (6 1 !4+(4#& #) (6 Z+( -  " !+(4#&3

/ & -+( 1 Z4(6 14)) - &( Z4&13 4&9- +3 1T =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 I<0 +&1 B8?7

I<0 Z4&13 +- .&1 - 3(4%+( 1 #! - (6 $ +WT =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 #(6 - Z4&13

+- &#( 3# G+1T ?4/.- [TKL 36#Z3 (6 14)) - &9 G (Z  & (6 %#1 " 1 +&1 #G3 -! 1 Z+( -

 " !+(4#&3 +( ,(+(4#& A+%G-41/ T D( 9+& G 3  & (6+( (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 B8?7

I<0 +&1 I<0 +- #! - 3(4%+( 1 +G#.( LT[ % +&1 LTS % 3 $+-+( "@ G )#- (6 $ +W +&1

.&1 - 3(4%+( 1 LT] % +&1 LTO % 3 $+-+( "@ 1.-4&/ (6 $ +W $ -4#1T =6 Z+( -  " !+(4#&3

/ & -+( 1 Z4(6 B8?7:?, Z4&13 +- #! - 3(4%+( 1 LTN % +)( - (6 $ +WT =6 14)) - &9 #) (6 

%#1 " 1 Z+( -  " !+(4#&3 G@ 8<0, Z4&1 +&1 #G3 -!+(4#&3 43 / & -+""@ Z4(64& LT[ %T

?#- (6 (6-  3(+(4#&3 4& (6 .$$ - V+@ a<&&+$#"43R V+"(4%#- +&1 =#"96 3( - V +96bR +3 9+& G 

3  & 4& ?4/.- [TKKR ?4/.- [TKN +&1 ?4/.- [TK_R - 3$ 9(4! "@R (6 1 !4+(4#& #) (6 Z+( -

 " !+(4#&3 / & -+( 1 Z4(6 14)) - &( Z4&13 4&9- +3 3 Z64" %#!4&/ (# (6 .$$ - V+@T =6 

1 !4+(4#& 43 %+4&"@ )-#% B8?7I<0 +&1 I<0 Z4&13T <( (6 3 3(+(4#&3R (6 Z+( -  " !+(4#&3

/ & -+( 1 Z4(6 I<0 +&1 B8?7I<0 Z4&13 +- .&1 - 3(4%+( 1 1.-4&/ (6 $ +W +&1

#! - 3(4%+( 1 G )#- (6 $ +WT ?4/.- [TKSR ?4/.- [TK[R +&1 ?4/.- [TKM 36#Z (6 14)) - &9 

G (Z  & (6 %#1 " 1 +&1 #G3 -! 1 Z+( -  " !+(4#&3 +( ,(+(4#&3 <&&+$#"43R V+"(4%#- R +&1

=#"96 3( - V +96T D( 9+& G 3  & (6+( (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 B8?7I<0 +- 

.&1 - 3(4%+( 1 KTL % +( <&&+$#"43R KTS % +( V+"(4%#- R +&1 KTN % +( =#"96 3( - V +96 1.-4&/ (6 

$ +W +&1 +- #! - 3(4%+( 1 LTS % +( <&&+$#"43R HTS % +( V+"(4%#- R +&1 LT[ % +( =#"96 3( -

V +96 +)( - (6 $ +WT =6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 I<0 +- .&1 - 3(4%+( 1 KTS % +(

<&&+$#"43R KT[ % +( V+"(4%#- R +&1 KT_ % +( =#"96 3( - V +96 1.-4&/ (6 $ +WT

MM



<3 9+& G 3  & 4& (6 )4/.- 3 # )  &3 %G" - 3."(3R (6 #G3 -! 1 Z+( -  " !+(4#&3 / & -+""@ ) "" 4&

(6 -+&/ # ) (6 Z+( -  " !+(4#&3 / & -+( 1 Z4(6 14)) - &( Z4&13T ,# #.- 3(#-% 3.-/ %#1 " 9#."1

/ & -+( + -+&/ #) (6 %#1 " 1 3(#-% 3.-/ +&1 /4! (6 G 3( +&1 Z#-3( 9#&14(4#&3 (6+( Z#."1

#99.-T ?-#% (6 9#%$+-43#&3R 4( 9+& G 3  & (6+( (6 B8?7:?, +&1 :?, Z4&13 +- / & -+""@

%#- - "4+G" (6+& #(6 - Z4&13 )#- %#3( # ) (6 3(+(4#&3 4& (6 V+@ +&1 (6 B8?7I<0 +&1 I<0

Z4&13 +- (6 (Z# %#3( .&- "4+G" Z4&13T =6 B8?7I<0 +&1 I<0 Z4&13 9#."1 / & -+( %#- 

(6+& K % ( -  --#- 4& Z+( -  " !+(4#& 34%."+(4#&3R 3# Z6 & (6 I<0 +&1 B8?7I<0 Z4&13 +- 

4&9".1 1 4& (6  &3 %G" -.&3R #& 36#."1 G 9+- )." .(4"4^4&/ (6 - 3."(3T < $#334G" Z+@ 43 (#

 Y9".1 (6 I<0 +&1 B8?7I<0 Z4&13 Z64" )#- 9+3(4&/T =643 3(.1@ #&"@ / & -+( 1 (6 -+&/ 

#) $#334G" Z+( -  " !+(4#&3 Z4(6 14)) - &( Z4&13 1.-4&/ 5.--49+& D3+G "R G.( 141 &#( / & -+( 

Z+( -  " !+(4#& $- 149(4#&3 G@ +! -+/4&/ +"" (6 Z+( -  " !+(4#&3 34%."+( 1 Z4(6 14)) - &( Z4&13

G 9+.3 (6 34%$" +! -+/ Z+3 .&+G" (# @4 "1 /##1 Z+( -  " !+(4#&3T 0#- 3(.14 3 36#."1 G 

1#& 4& #-1 - (# .(4"4^ (6  &3 %G" ( 96&4F. 3T

[TS D&)". &9 # ) 9#&(4& &(+" 36 ") 1@&+%493 #& 3(#-% 3.-/ 4& (6 V+@

[TSTKQW%+& (-+&3$#-(

QW%+& 1@&+%493 43 4%$#-(+&( Z6 & (6 )-49(4#&  )) 9( 43 %#14)4 1 G@ (6  +-(6 -#(+(4#& 3.96 +3

(6+( )- F. &("@ #99.-- 1 4& (6 9#&(4& &(+" 36 ") +&1 4& (6 #$ & #9 +&T 0+(6 %+(49+""@R QW%+&

1@&+%493 Z4(64& + )-  3.-)+9 9#."1 G  Y$- 33 1 +3 (6 G+"+&9 G (Z  & (6 A#-4#"43 )#-9 +&1

!439#.3 )#-9 4& (6 G#.&1+-@ "+@ -J



 % L >1
i &
$,?

=6  F.+(4#&3 9+& G 3#"! 1 Z4(6 (6 G#.&1+-@ 9#&14(4#& +( (6 )-  3.-)+9 T =6 3#".(4#& #) (6 

6#-4^#&(+" ! "#94(@ +( 14)) - &( 1 $(63 )#-% + 3$4-+"R 9+"" 1 (6 QW%+& 3$4-+"T =6 ! -(49+"

4&( /-+(4#& #) (6 ! "#94(@ 36#Z3 (6+( (6 & ( (-+&3$#-( 43 (# (6 -4/6( # ) (6 3.-)+9 Z4&1 3(- 33 a4&

(6 &#-(6 -& 6 %43$6 - b Z6496 43 9+"" 1 QW%+& (-+&3$#-(T D( 43 + W&#Z& )+9( (6+( (6 QW%+&

(-+&3$#-( $"+@3 + -#" 4& (6 Z+( -  Y96+&/ G (Z  & (6 A6 3+$ +W V+@ +&1 (6 9#&(4& &(+"

36 ")T =6 F. 3(4#&3 # ) Z6 (6 - + ! -(49+""@ +! -+/ 1 S %#1 " 9+& %#1 " (6 3(#-% 3.-/ 

Z4(6#.( - 3#"!4&/ QW%+& 1@&+%493 43 +& #$ & F. 3(4#&T

D&4(4+""@R Z 3 ( .$ (6 3(#-% 3.-/ %#1 " 4& (Z#714% &34#&+" %#1 T D( Z+3 )#.&1 (6+( (6 Z+( -

 " !+(4#& 4& (6 "#Z - G+@ 43 #! - 3(4%+( 1 +)( - (6 $ +W Z+( - " ! " 1.-4&/ 5.--49+& D3+G "

a?4/.- [TK]bT , ! -+" +(( %$(3 6+1 G  & (-4 1 4& 3#"!4&/ (643 $-#G" %T Q! &(.+""@R 4( Z+3

1439#! - 1 (6+( (6 #! - 3(4%+(4#& #&"@ #99.-- 1 Z6 & (6 Z4&1 G" Z )-#% (6 3#.(6 (#Z+-1 (6 

&#-(6T :4! & (6 #&"@ #& ! -(49+" "+@ - # ) S %#1 "R QW%+& (-+&3$#-( %+@ &#( G +99.-+( "@

34%."+( 1T D& (643 34(.+(4#&R Z4(6#.(  &#./6 QW%+& (-+&3$#-( (# 1-4! (6 Z+( - #.( # ) (6 V+@R

(6 %#1 " 34%."+(4#& 4&341 (6 V+@ 43 #! - 3(4%+( 1T D& #(6 - Z#-13R (643 #! - 3(4%+(4#& 9#."1

G 1. (# (6 +-(4)+9( # ) )#-%."+(4#& 4& S %#1 " Z6496 43 .&+G" (# - 3#"! (6 ! -(49+" 3(-.9(.- 

# ) QW%+& "+@ -T D& (6 9#&(4& &(+" 36 ")R (6 Z+( - 9#".%& 6+3 + %4&4%.% #) + 3.-)+9 QW%+&

"+@ -R +& 4&( -4#- "+@ -R +&1 + G#((#% QW%+& "+@ -R Z6496 + #& 7"+@ - S %#1 " 9+&&#( - 3#"! T

D1 +""@R (6 G 3( Z+@ (# ( 3( (6 6@$#(6 343 43 (# 3 ( .$ + )."" G"#Z& (6-  714% &34#&+" %#1 " Z4(6

)4& - 3#".(4#& 4& (6 ! -(49+"  ! -@Z6 - T <3 6+3 G  & 1439.33 1 4& A6+$( - SR 3 9(4#& STST[R 4( 43

&#( $-+9(49+" +&1 #! -W4"" (# 1 ! "#$ + )."" N %#1 " Z4(6 +"" G+-#9"4&49  )) 9(3 4&9".1 1 )#-

MP



3(#-% 3.-/ $- 149(4#&T <3 + 9#%$-#%43 R + F.+347N %#1 " Z+3 3 ( .$R 4& Z6496 G+-#9"4&49

 )) 9( 43 & /" 9( 1R +&1 (6 - 3#".(4#& 4& (6 ! -(49+" /-41 /4! & 43 - "+(4! "@ 9#+-3 T =6 1 (+4"

+334/&% &( # ) (6 ! -(49+" /-41 Z+3 1 39-4G 1 4& $+/ N[R A6+$( - NT E& # ) (6 433. 3 +33#94+( 1

Z4(6 3 ((4&/ .$ (6 F.+347N %#1 " 43 6#Z (# 3$ 94)@ ! -(49+"  11@ !439#34(@T =-+14(4#&+""@R (Z#7

+&17+76+")7 F.+(4#& (.-G." &( 9"#3.- 3 Z - .3 1 4& (6 N %#1 "R G.( 34&9 #.- %#1 " 43 #&"@ +

F.+347N %#1 "R (6 3 % (6#13 Z - &#( .3 1T D&3( +1R + 3 %47 %$4-49+" )#-%."+(4#& )-#%

+!4 3 aKOO]bR +3 1439.33 1 (6 4& A6+$( - SR 3 9(4#& STST[R Z+3  %$"#@ 1 4& #.- %#1 "T =6 

3+% $+-+% ( -3 .3 1 4& (6 S %#1 " )#- (6 G#((#% 1-+/ 9# ))494 &( Z - .3 1 4& (6 N

%#1 "T <3 9+& G 3  & 4& ?4/.- [TKPR Z4(6 (6 F.+347N %#1 "R %.96 4%$-#! 1 - 3."(3 Z - 

#G(+4& 1 +&1 (6 $- !4#.3 $-#G" % #) #! - 3(4%+(4#& a+)( - (6 3(#-% $ +Wb &# "#&/ -  Y43(3T D&

+114(4#&R (6 9.-- &( ! "#94(@ +&1  11@ !439#34(@ $-#)4" 3 )#- (6 N +&1 (6 S %#1 " Z - 

4&! 3(4/+( 1T =6 "#9+(4#& 96#3 & Z+3 +( &#1 S_KM_ 4& (6 9#&(4& &(+" 36 ") a?4/.- [TKObT =6 

9.-- &( $-#)4" 3 +- $"#(( 1 1.-4&/ (6 3#.(6 Z4&1 +( 3$  1 KNTML %c3 +)( - (6 5.--49+& D3+G "

%+1 "+&1)+""T ?4/.- [TSL 36#Z 1 (6 9.-- &( $-#)4" 3 )-#% (6 - 3."(3 #) N %#1 " Z64" ?4/.- 

[TSK 36#Z 1 (6 9.-- &( $-#)4" 3 )-#% (6 - 3."(3 # ) S %#1 "T D( 9+& 3  & 4& ?4/.- [TSL +&1

?4/.- [TSK (6+( 1.-4&/ 3#.(6 Z4&1R (6 9.-- &( 14- 9(4#& !  -3 (#Z+-1 (6 -4/6( 6+&1 341 # ) (6 

Z4&1 14- 9(4#&T =6 9.-- &( $-#)4" 3 )-#% N %#1 " 36#Z 1 (6+( (6 ! "#94(@ ! 9(#-3 +( 14)) - &(

"+@ - +- 14)) - &( 4& 14- 9(4#& (# )#-% + 3$4-+"R G.( (6 9.-- &( $-#)4" 3 )-#% S %#1 " #&"@ 6+! 

#& 14- 9(4#&T =6 9#&- 3$#&14&/  11@ !439#34(@ $-#)4" 3 +- 36#Z& #& (6 -4/6( 6+&1 341 $+& "

# ) ?4/.- [TSL +&1 [TSKT V+3 1 #& #.- 9#%$+-43#&R (6 N %#1 " - 3#"! (6 QW%+& "+@ - %#- 

+99.-+( "@ +&1 9+& 34%."+( (6 9.-- &( %#- - +"43(49"@ (6+& (6 S %#1 "T

< ).-(6 -  Y$ -4% &( Z+3 9#&1.9( 1 (# ( 3( (6  )) 9( # ) QW%+& (-+&3$#-( Z4(6 +&1 Z4(6#.(

A#-4#"43 )#-9 T D( 9+& G 3  & 4& ?4/.- [TSS (6+( Z4(6 A#-4#"43 )#-9 R (6 %#1 " 1 Z+( -  " !+(4#&

MO



%+(96 3 (6 #G3 -!+(4#&3 ! -@ Z ""R G.( Z4(6#.( (6 A#-4#"43 )#-9 R (6 Z+( - " ! " G )#- (6 

$ +W 43 .&1 - 3(4%+( 1 +&1 +)( - (6 $ +W 43 #! - 3(4%+( 1T =643 9#."1 G  Y$"+4& 1 +3 )#""#Z3J

B4(6#.( A#-4#"43 )#-9 R (6 QW%+&  )) 9( Z+3 %4334&/T <3 + 9#&3 F. &9 R Z6 & (6 &#-(6 (#

&#-(6 +3( Z4&1 Z+3 G"#Z4&/ a?-#% OcK]cSLLN LJLL 2=A (# OcKPcSLLN KSJLL 2=AbR (6 - 43 &#(

 &#./6 Z+( - 1-4! & 4&(# (6 V+@ a-4/6( 6+&1 341 #) (6 Z4&1 14- 9(4#&bT D& 9#&(-+3(R +)( - (6 

3(#-% $ +WR Z6 & (6 3#.(6 +3( +&1 3#.(6 Z4&1 43 G"#Z4&/ aOcKOcSLLN LJLL 2=A (# OcKOcSLLN

SSJLL 2=AbR Z4(6#.( (6 QW%+& (-+&3$#-(R (6 Z+( - 4& (6 V+@ %#.(6 +- + Z+3 #! - 3(4%+( 1

G 9+.3 Z+( - Z+3 &#( 1-4! & #))36#- F.49W"@  &#./6T =643  Y$ -4% &( !+"41+( 1 (6 6@$#(6 343

(6+( (6 QW%+& 1@&+%493 43 +& 4%$#-(+&( $-#9 33 (6+( 1-4! 3 (6 Z+( -  Y96+&/ 1 G (Z  & (6 

G+@ +&1 (6 9#&(4& &(+" 36 ")T D( +"3# 1 %#&3(-+( 1 (6+( + F.+347(6-  14% &34#&+" %#1 " 9+&

4%$-#! (6 34%."+(4#& 4) (6 QW%+& "+@ - 3(-.9(.- 4& (6 ! -(49+" 43 4&9#-$#-+( 1T

D( 43 Z#-(6 &#(4&/ (6+( (.-&4&/ #)) (6 A#-4#"43 )#-9 Z4"" &#( #&"@ 4&)". &9 (6 34%."+(4#& #)

QW%+& 1@&+%493 G.( +"3# #(6 - / #$6@349+" $-#9 33 3R 3.96 +3R X "!4& Z+! a+ Z+! 4& (6 

#9 +& (6+( G+"+&9 3 (6 Q+-(6|3 A#-4#"43 )#-9 +/+4&3( + (#$#/-+$649 G#.&1+-@bR / #3(-#$649

9.-- &( a+ G+"+&9 G (Z  & (6 A#-4#"43  )) 9( +&1 (6 $- 33.- /-+14 &( )#-9 4& (6 9#&(4& &(+"

36 ")bR +&1 3# #&T =6 3 $-#9 33 3 Z4"" &#( G 34%."+( 1 9#-- 9("@ Z6 & (6 A#-4#"43 )#-9 43

(.-& 1 #))T .-4&/ (6 3(-#&/ Z4&1R 6#Z ! -R (6 QW%+& 1@&+%493 +- (6 %#3( 1#%4&+&(

$-#9 33 (6+( 4&!#"! 3 (6 A#-4#"43 )#-9 d (6.3 #.-  Y$ -4% &( %+&4) 3(3 (6 4%$#-(+&9 #) (6 

A#-4#"43 )#-9 +33#94+( 1 Z4(6 QW%+& 1@&+%493T

[TSTS ,$ 94)49+(4#& # ) "4%4( 1 1#%+4& G#.&1+-@ 9#&14(4#&

.-4&/ (6 6.--49+& R (6 Z+( -  " !+(4#& 4& (6 9#&(4& &(+" 36 ") 43 1@&+%49+""@ ! -@ 14)) - &(

)-#% (6 Z+( -  " !+(4#&3 4& + &#-%+" (41 9#&14(4#&T =6 -+$41 96+&/ 3 #) Z+( -  " !+(4#&3 4& (6 

]L



9#&(4& &(+" 36 ") %.3( +"3# 6+! 1-+%+(49 4&)". &9 #& (6 Z+( -  " !+(4#&3 4& (6 V+@T =6.3R )#-

+& +99.-+( 4&.&1+(4#& 34%."+(4#&R 4( 43 & 9 33+-@ (# 3$ 94)@ + $-#$ - #$ & G#.&1+-@ 9#&14(4#&

.34&/ (6 Z+( -  " !+(4#& #.($.(3 )-#% (6 "+-/ 1#%+4& %#1 " )#- (6 64/67- 3#".(4#& "4%4( 1

1#%+4& %#1 "T =# ( 3( (6 4%$#-(+&9 # ) (6 #$ & G#.&1+-@ 9#&14(4#& )#- (6 3%+"" "4%4( 1

1#%+4&R (Z# 34%."+(4#&3 7 #& Z4(6 (41 G#.&1+-@ 9#&14(4#& +&1 (6 #(6 - Z4(6 #.($.(3 )-#% (6 

"+-/ 1#%+4& %#1 " 7 Z - -.& .34&/  Y+9( (6 3+% 4&$.(3 +&1 $+-+% ( -3T =6 - 3."(3 +- 

36#Z& 4& ?4/.- [TSNR ?4/.- [TS[ +&1 ?4/.- [TS_ )#- (6 "#Z - V+@R %411" V+@ +&1 .$$ - V+@R

- 3$ 9(4! "@T D( 9+& G 3  & 4& ?4/.- [TSN (6+( )#- (6 34%."+(4#& Z4(6 (6 #.($.(3 )-#% (6 "+-/ 

1#%+4& +3 (6 G#.&1+-@ 9#&14(4#&3 a- 1 "4& bR (6 %#1 " 1 Z+( -  " !+(4#&3 %+(96 1 (6 

#G3 -!+(4#&3 4& (6 "#Z - V+@ ! -@ Z ""T ?#- (6 34%."+(4#& Z4(6 (41 +3 (6 G#.&1+-@ 9#&14(4#&3

aG"+9W "4& bR (6 Z+( -  " !+(4#&3 +( (6 (6-  3(+(4#&3 4& (6 "#Z - V+@ +- 34%."+( 1 F.4( Z ""

G )#- (6 $ +W +&1 1.-4&/ (6 $ +WR G.( (6 Z+( -  " !+(4#&3 1-#$ F.49W"@ +)( - (6 $ +W +&1 +- 

.&1 - 3(4%+( 1 +G#.( LT_ % +)( - OcKO NJLL 2=AT <3 9+& G 3  & 4& ?4/.- [TS[R (6 Z+( -

 " !+(4#&3 +( (6 (6-  3(+(4#&3 4& (6 %411" V+@ )-#% (6 34%."+(4#& .34&/ (6 (41 +3 (6 

G#.&1+-@ 9#&14(4#& +- .&1 - 3(4%+( 1 +G#.( LTN % 1.-4&/ (6 $ +W +&1 +- .&1 - 3(4%+( 1

+G#.( LT_ % +)( - (6 $ +WT ?#- (6 (6-  3(+(4#&3 4& (6 .$$ - V+@R (6 Z+( -  " !+(4#&3 )-#% (6 

34%."+(4#& .34&/ (6 (41 +3 (6 G#.&1+-@ 9#&14(4#& +- .&1 - 3(4%+( 1 G )#- +&1 1.-4&/ (6 

$ +W a?4/.- [TS_bT =6 .&1 - 3(4%+(4#& 43 +-#.&1 LTN % (# LT_ %T =643  Y$ -4% &( 1 %#&3(-+( 1

(6+( 4( 43 & 9 33+-@ )#- (6 "4%4( 1 1#%+4& %#1 " 4&.&1+(4#& %#1 " (# .3 (6 #.($.(3 )-#% (6 

"+-/ 1#%+4& %#1 " +3 (6 #$ & G#.&1+-@ 9#&14(4#&T E(6 -Z43 R 4( Z4"" 9+.3 NL (# _L 9%

.&1 - 3(4%+(4#& #) (6 Z+( -  " !+(4#& 1.-4&/ + 6.--49+& T =643 4& (.-& Z4"" 9+.3 (6 %#1 " (#

/ & -+( +& 4&9#-- 9( 4&.&1+(4#& %+$T

]K



[TN Q)) 9( # ) (6 +99.-+9@ #) (#$#/-+$649 1+(+ #& 4&.&1+(4#& 34%."+(4#&

=6 +99.-+( 34%."+(4#& # ) (6 4&.&1+(4#& 64/6"@ 1 $ &13 #& (6 - 3#".(4#& #) (6 /-41 9#! -4&/

(6 "+&1 +- +T D( %4/6( G +1 F.+( (# .3 + - "+(4! "@ "#Z7- 3#".(4#& /-41 )#- +& +- + Z6 - (6 

(#$#/-+$6@ 1# 3 &#( 34/&4)49+&("@ 96+&/ R G.( 4( 43 &#( $-#$ - (# .3 + "#Z7- 3#".(4#& /-41 )#- +&

+- + Z4(6 14)) - &( W4&13 # ) (#$#/-+$649 ) +(.- 3T ?#-  Y+%$" R 4) (6 - 43 + 3+&1 G+- #- 3 + Z+""

+"#&/ + "#Z7"@4&/ 9#+3(+" +- +R (643 +- + %+@ &#( G 4&.&1+( 1 Z4(6 (6 $-#( 9(4#& #) (6 3 

) +(.- 3T =6 34%."+(4#& Z4"" G 9#-- 9( Z6 & + 64/67- 3#".(4#& /-41 43 .3 1 +&1 (6 3 ) +(.- 3 +- 

Z ""7- $- 3 &( 1T 5#Z ! -R + "#Z7- 3#".(4#& /-41 %+@ / & -+( (6 - 3."(3 (6+( (643 +- + 43

4&.&1+( 1 1.-4&/ + 6.--49+& R Z6496 43 (#(+""@ Z-#&/T =6+( 43 Z6@ (6 64/67- 3#".(4#& /-41 Z+3

/ & -+( 1 )#- (6 C4-/4&4+ V +96 +&1 5+%$(#& 8#+13 +- +T 5#Z ! -R (6 64/67- 3#".(4#& /-41

9+& &#( /.+-+&(  (6 9#-- 9( 4&.&1+(4#& - 3."(3 Z4(6#.( +99.-+( (#$#/-+$649 1+(+T 5 - +&

 Y$ -4% &( 43 9#&1.9( 1 (#  Y+%4& (6 4&)". &9 #) (6 64/67- 3#".(4#& /-41 Z4(6 +&1 Z4(6#.(

+99.-+( ;4 <8 1+(+ #& (6 4&.&1+(4#&T =Z# 34%."+(4#&3 +- 9#&1.9( 1 Z4(6 (6 3+% 3 (.$ +&1

.34&/ (6 Z+( -  " !+(4#& #.($.(3 )-#% (6 "+-/ 1#%+4& %#1 " +3 (6 #$ & G#.&1+-@ 9#&14(4#&T

=6 #&"@ 14)) - &9 )#- (6 (Z# 34%."+(4#&3 43 (6+( #& 6#-4^#&(+" /-41 43 Z4(6 +99.-+( ;4 <8

1+(+ +3 (6 (#$#/-+$6@ G.( (6 #(6 - &#(T ?4/.- [TSM 36#Z3 (6 4&.&1+(4#& %+$ +( OcKPcSLLN

SKJLL 2=A / & -+( 1 G@ (6 34%."+(4#& .34&/ (6 ;4 <8 1+(+ +&1 ?4/.- [TS] 36#Z3 (6 

4&.&1+(4#& %+$ +( (6 3+% (4% G.( / & -+( 1 G@ (6 34%."+(4#& .34&/ (6 /-41 Z4(6#.( ;4 <8

1+(+T D& )+9(R (6 - +- 3 ! -+" #G!4#.3 14)) - &9 3T N +- +3 +- 3 " 9( 1 )#- (6 9#%$+-43#& +&1

 +96 +- + 43 "+G " 1 Z4(6 + &.%G -T ?#- +- + KR (6 34%."+(4#& Z4(6 ;4 <8 1+(+ 36#Z3 &#

4&.&1+(4#& #99.-- 1 4& (643 +- + & +- (6 V+9W V+@ 4& C4-/4&4+ V +96R G.( (6 34%."+(4#& Z4(6#.(

;4 <8 1+(+ 36#Z3 + "+-/ +- + 43 4&.&1+( 1T D( %4/6( G 1. (# (6+( (6 3 + Z+"" +"#&/ (6 

C4-/4&4+ V +96 $-#( 9(4&/ (6 3 "#Z7"@4&/ +- +3 )-#% 4&.&1+(4#&R G.( (6 34%."+(4#& Z4(6#.(

]S



;4 <8 1+(+ 141 &#( - 3#"! (6 3 + Z+""T ?#- +- + SR (6 34%."+(4#& Z4(6 ;4 <8 1+(+ 36#Z3 (6+(

(6 Z 3( -& $+-( # ) A-+& @ D3"+&1 43 &#( 4&.&1+( 1 1.-4&/ 5.--49+& D3+G "R G.( (6 34%."+(4#&

Z4(6#.( ;4 <8 1+(+ 36#Z3 (6+( (6 Z 3( -& $+-( #) A-+& @ D3"+&1 43 4&.&1+( 1T =6 34%."+(4#&

Z4(6 (6 ;4 <8 1+(+ 36#."1 G 9#-- 9( G 9+.3 4( 43 W&#Z& (6+( (6 - +- Z+""3 $-#( 9(4&/ A-+& @

D3"+&1T ?#- +- + NR (6 34%."+(4#& Z4(6 ;4 <8 1+(+ 36#Z3 (6+( (6 >#F.#3#& +- + 43 4&.&1+( 1

3 -4#.3"@ +&1 (6  +3( -& $+-( # ) (6 5+%$(#& 43 4&.&1+( 1 +3 Z ""R G.( (6 34%."+(4#& Z4(6#.(

;4 <8 1+(+ 36#Z3 (6+( (6 3#.(6 -& $+-( # ) (6 >#F.#3#& +- + 43 &#( 4&.&1+( 1R (6 &#-(6 -& $+-(

# ) (6 >#F.#3#& +- + 43 &#( 4&.&1+( 1 +3 3 -4#.3"@ +3 (6 34%."+(4#& Z4(6 ;4 <8 1+(+ +&1 (6 

5+%$(#& +- + 43 &#( 34/&4)49+&("@ 4&.&1+( 1T B6 & 9#%$+- 1 (# (6 4&.&1+(4#& %+$ a?4/.- NTNSb

)-#% (6 C4-/4&4+  $+-(% &( # ) Q% -/ &9@ 0+&+/ % &(R 4( 9+& G 3  & (6+( (6 4&.&1+(4#&

/ & -+( 1 G@ (6 /-41 Z4(6 ;4 <8 1+(+ 43 %#- - +"43(49T E! -+""R (6 /-41 .34&/ 64/6 F.+"4(@

(#$#/-+$649 ;4 <8 1+(+ 141 $-#1.9 %#- +99.-+( 4&.&1+(4#& $- 149(4#&3T

]N



O(<@),$ ZE S%+A;++%>B <B. A>BA#;+%>B

< "+-/ 1#%+4& /-41 9#! -4&/ (6 <("+&(49 E9 +& )-#% I#!+ ,9#(4+ (# ?"#-41+ Z+3 / & -+( 1 )#-

(6 3(#-% 3.-/ 34%."+(4#&T B4(6 (643 /-41R + N714% &34#&+" 3(#-% 3.-/ .34&/ Q;AD8A %#1 " )#-

)#- 9+3(4&/ $.-$#3 Z+3 1 ! "#$ 1T =6 %#1 " .3 3 +& .&3(-.9(.- 1 /-41R Z4(6 %4Y 1 (-4+&/."+-

+&1 F.+1-4"+( -+" 9 ""3R +""#Z4&/ G#.&1+-@ )4((4&/ +&1 "#9+" /-41 - )4& % &(3 (# %  ( (6 &  13 #)

- 3#"!4&/ 3%+"" (#$#/-+$649 +&1 G+(6@% (-49 ) +(.- 3T =6 9#%G4&+(4#& #) (6 Q." -4+&7

;+/-+&/4+& 396 % Z4(6 + 3 %474%$"494( )4&4( 14)) - &9 % (6#1 +""#Z3 (6 %#1 " (# -.& #! - +

! -@ 64/6 - 3#".(4#& /-41 Z4(6 + - "+(4! "+-/ (4% 3( $T =6 3(#-% 3.-/ 34%."+(4#&3 $-#! 1 (6+(

(643 N %#1 " 43 + ! -@  ))494 &(R 3(+G" +&1 +99.-+( %#1 "T < "+-/ (4% 3( $ a_ %4&.( 3b 43 .3 1

)#- (6 3(#-% 3.-/ 34%."+(4#&R 3#  ! & (6#./6 #.- "+-/ 1#%+4& /-41 34^ 43 6./ aKM_LK_ 9 ""3bR

4( #&"@ - F.4- 3 KT_ 6#.-3 # )  Y 9.(4#& )#- + K71+@ 34%."+(4#& #) Z+( -  " !+(4#&T B4(6 #&"@ (6 

(41 +3 (6 #$ & G#.&1+-@ 9#&14(4#&R (643 %#1 " 9+& / & -+( - +3#&+G" 3(#-% 3.-/ - 3."(3R 3#

(643 %#1 " 9#."1 G .3 1 )#- )#- 9+3(4&/ $.-$#3 T =6 3(#-% 3.-/ 9+.3 1 G@ 5.--49+& D3+G " 43

34%."+( 1 Z4(6 ] % %G -3 #) Z4&1T E ) +"" (6 Z4&13R B8?7:?, 43 (6 G 3( #& T =6 Z+( -

 " !+(4#&3 34%."+( 1 Z4(6 B8?7:?, Z4&1 +- +"3# (6 G 3( %#1 " 1 Z+( -  " !+(4#&3T =6 3(#-%

3.-/ 34%."+(4#&3 +- 64/6"@ 1 $ &1 &( #& (6 F.+"4(@ # ) (6 Z4&1 +&1 $- 33.- )4 "1T =6.3 (6 

3(#-% 3.-/ 9+.3 1 G@ =-#$49+" ,(#-% Q-& 3(# Z+3 &#( 34%."+( 1 ! -@ Z ""T

][



?#- (6 4&.&1+(4#& 34%."+(4#&R + "4%4( 1 1#%+4& 64/67- 3#".(4#& /-41 9#! -4&/ (6 C4-/4&4+ V +96

+&1 5+%$(#& 8#+13 +- + %+$$ 1 Z4(6 ;4 <8 1+(+ Z+3 / & -+( 1 +&1 9#.$" 1 Z4(6 (6 "+-/ 

1#%+4& /-41T =6 #$ & G#.&1+-@ Z+3 3$ 94)4 1 .34&/ (6 #.($.(3 )-#% (6 "+-/ 1#%+4& %#1 "T

=6 4&.&1+(4#& %+$ / & -+( 1 Z4(6 (6 64/67- 3#".(4#& %#1 " 43 9#&343( &( Z4(6 (6 4&.&1+(4#&

%+$ )-#% (6 C4-/4&4+  $+-(% &( # ) Q% -/ &9@ 0+&+/ % &(T D( 1 %#&3(-+( 1 (6+( + 64/67

- 3#".(4#& %#1 " /-41 43  33 &(4+" (# 34%."+( 3(#-% 3.-/ +&1 4&.&1+(4#& +99.-+( "@T

, ! -+" 3 &34(4!4(@ ( 3(3 Z - $ -)#-% 1T E.- 3(#-% 3.-/ %#1 " 6+3 G  & 3 ( .$ )#- )#- 9+3(4&/

$.-$#3 Z4(6  &3 %G" % (6#13T =6 %#1 " 9+& )#- 9+3( + -+&/ #) Z+( -  " !+(4#&3 1.-4&/ +

6.--49+& 3# (6+( (6 Z#-3( +&1 G 3( 3(#-% 3.-/ +&1 4&.&1+(4#& 9#&14(4#& 9+& G W&#Z&T <&

4%$#-(+&( )4&14&/ # ) (643 3(.1@ 43 (6+( 4( 43 & 9 33+-@ (# .3 + F.+347N %#1 " 4& #-1 - (# 34%."+( 

(6 QW%+& 1@&+%493 +&1 3(#-% 3.-/ +99.-+( "@T < S %#1 " 43 / & -+""@ .&+G" (# - 3#"! (6 

(6-  7"+@ - ! -(49+" 3(-.9.(- a3.-)+9 QW%+& "+@ -R 4&( -4#- "+@ - +&1 G#((#% QW%+& "+@ -b +&1

(6.3 .&+G" (# 34%."+( (6 QW%+& 1@&+%493 9#-- 9("@T =6 34%."+(4#&3 Z4(6 +&1 Z4(6#.(

A#-4#"43 )#-9 $-#! 1 (6+( (6 QW%+& (-+&3$#-( $"+@ +& 4%$#-(+&( -#" 4& (6 3(#-% (41 

34%."+(4#&T =6 - )#- R + F.+347N %#1 " 43 (6 $- ) -- 1 96#49 )#- + 3(#-% 3.-/ %#1 "T =6 

#$ & G#.&1+-@ 9#&14(4#& 43 F.4( 4%$#-(+&( )#- 34%."+(4&/ (6 3(#-% 3.-/ +&1 4&.&1+(4#& Z6 &

.34&/ (6 "4%4( 1 3%+"" 1#%+4& /-41T E.-  Y$ -4% &(3 $-#! 1 (6+( (6 9#.$"4&/ #) (6 "+-/ 

1#%+4& +&1 "4%4( 1 1#%+4& /-413 43 4%$#-(+&( +&1 (6+( 4( 43 & 9 33+-@ (# .3 (6 Z+( -  " !+(4#&

#.($.(3 )-#% (6 "+-/ 1#%+4& %#1 " +3 (6 #$ & G#.&1+-@ 9#&14(4#&T =6  Y$ -4% &(3 -.&&4&/

(6 3%+"" 1#%+4& %#1 " Z4(6 +&1 Z4(6#.( ;4 <8 1+(+ 1 %#&3(-+( 1 (6+( (6 /-41 Z4(6 ;4 <8

1+(+ 9#."1 / & -+( %#- +99.-+( 4&.&1+(4#& %+$ +&1 (6+( ;4 <8 1+(+ 43 & 9 33+-@ )#- (6 

4&.&1+(4#& 34%."+(4#&T



?.(.- Z#-W3

=6 - +- 3(4"" 3 ! -+" 3(.14 3 (6+( 36#."1 G 1#& 4& (6 ).(.- T ?4-3(R  ! & (6#./6 #.- 3(#-%

3.-/ +&1 4&.&1+(4#& 9#."1 34%."+( (6 5.--49+& D3+G " ! -@ Z ""R %#- ( 3(3 Z4(6 #(6 - 3(#-%

3.-/ 9+3 3 3(4"" &  1 (# G $ -)#-% 1 (# !+"41+( (6 9+$+G4"4(@ # ) #.- %#1 "T , 9#&1R )#-

)#- 9+3(4&/ $.-$#3 R (6 $+-+"" " 9#%$.(4&/ ( 96&4F. &  13 (# G  %$"#@ 1 (# 4%$-#! 

9#%$.(+(4#&+" 3$  1T =64-1R (643 %#1 " &  13 (# G 9#.$" 1 Z4(6 + Z+! %#1 " 4& #-1 - (#

4%$-#! (6 34%."+(4#&T ?#.-(6R (# 34%."+( (6 4&.&1+(4#& 4& #(6 - +- +3 4& (6 V+@R (6 64/67

- 3#".(4#& /-413 9#! -4&/ (6 3 +- +3 &  1 (# G / & -+( 1 +&1 %+$$ 1 Z4(6 ;4 <8 (#$#/-+$649

1+(+T ;+3( G.( &#( " +3( 4%$#-(+&(R %#- 3(.1@ # ) (6  &3 %G" % (6#1 43 +"3# &  1 1 )#-

)#- 9+3(4&/ $.-$#3 T

]M



<>>QI D`

"@@,B.%W "E S,?%B%)%>B+ >? +)<)%+)%A<# :;<B)%)%,+ ?>$ ,$$>$ <B<#=+%+

=# F.+&(4)@ (6 9+$+G4"4(@ # ) (6 +(%#3$6 -49 %#1 "3 +&1 #.- 3(#-% 3.-/ %#1 "R (6 )#""#Z4&/

3(+(43(49+" % +3.- 3 +- 9+"9."+( 1J

=6 -##(7% +&73F.+- a80,b  --#- 43 9+"9."+( 1 )#- Z4&1 3$  13R Z4&1 14- 9(4#&3R $- 33.- 3 +&1

Z+( -  " !+(4#&3R 4) (6 @ +- - $- 3 &( 1 G@ YR (6 &J

! | KcS

=6 - "+(4!  --#- aQbR (6 9#-- "+(4#& 9# ))494 &( +&1 3W4"" 39#- +- 9+"9."+( 1 )#- Z+( -

 " !+(4#&3R 4) Z+( -  " !+(4#& 43 - $- 3 &( 1 G@ QQR (6 &J

=

g)#%#1 _\QdR110^
=6 - "+(4!  --#- j o KLL{m777777777m7777777777777777777777777777777

g ( # & # 1 _\ Qd4 0? n a ] ~ 7]p)+bSb
poK

` )+%#1 r]%#1b)+dV5 CSdV5 b

=6 9#-- "+(4#& 9# ))494 &( \ o 77777777m77777777777777777777777777777777777

` )+%  1 x r% #1 b S ` ) +   ~ } gdV 5k
KoK aoK

 !

d?<%#1 _ V d V 5 0 C

+&1 (6 3W4"" 39#- 59QRR o Km -77777 m

%#1 SdV5A }~yv~]dV5 3 dV5 vb
doK

]]



"@@,B.%W VE 5(, 8<??%$Y8%D@+>B e;$$%A<B, 8<A%,

=6 ,+))4-7,4%$3#& 5.--49+& ,9+" 43 + K7_ -+(4&/ G+3 1 #& (6 6.--49+& f3 $- 3 &( 4&( &34(@T

=643 43 .3 1 (# /4! +&  3(4%+( #) (6 $#( &(4+" $-#$ -(@ 1+%+/ +&1 )"##14&/  Y$ 9( 1 +"#&/ (6 

9#+3( )-#% + 6.--49+& "+&1)+""T B4&1 3$  1 43 (6 1 ( -%4&4&/ )+9(#- 4& (6 39+" R +3 3(#-% 3.-/ 

!+". 3 +- 64/6"@ 1 $ &1 &( #& (6 3"#$ #) (6 9#&(4& &(+" 36 ") 4& (6 "+&1)+"" - /4#&T I#( (6+(

+"" Z4&13 +- .34&/ (6 2T,T K7%4&.( +! -+/ T

A+( /#-@ ,.3(+4& 1
B4&13 4& %$6

V+-#% (-49
>- 33.- 4&
%4&4G+-3

,(#-% ,.-/ 4&
)  ( +G#! 
&#-%+"

+%+/ 

K ][7O_ zOPL [7_ 04&4%+"
S OM7KKL OM_7O]O M7P 0#1 -+( 
N KKK7KNL O[_7OM[ O7KS QY( &34! 
[ KNK7K__ OSL7O[[ KN7KP QY(- % 
_ zK__ lOSL zKP A+(+3(-#$649

]P



;D=Q8<=28Q AD=Q

V -&4 -R IT VTR +&1 =6#%$3#&R XT 8T aSLLMbT >- 149(4&/ (6 )- F. &9@ # ) 3(#-% 3.-/ 3 +&1
 Y(- % 3 + " ! "3 4& (6 &#-(6Z 3( <("+&(49T Ic l]d84+5c m]5c1 D " " R A" LLLOT

V4"" (R UT aSLLObT > -3#&+" 9#%%.&49+(4#& Z4(6 3 &4#- % ( #-#"#/43( 4& I+(4#&+" B +(6 - , -!49 R
B+W )4 "1 #))49 T

V"+4&R AT<TR B 3( -4&WR UTUTR +&1 8T<T ;. ((496T aKOO[bT =6 4&)". &9 #) 1#%+4& 34^ #& (6 
- 3$#&3 96+-+9( -43(493 # ) + 6.--49+& 3(#-% 3.-/ %#1 "T Id%\;7R d  l]d84+5Q!7R m]5]7\!4R OOR
KP[M]7KP[]OT

V".%G -/R <T?TR +&1 0 ""#-R :T;T aKOP]bT < 1 39-4$(4#& #) + (6-  14% &34#&+" 9#+3(+" #9 +&
94-9."+(4#& %#1 "T D& IT 5 +$3 a 1TbR =6-  4% &34#&+" A#+3(+" E9 +& A4-9."+(4#& 0#1 "3R
<% -49+& : #$6@349+" 2&4#&R B+364&/(#&R TATR [JK7KMT

V- (396& 41 -R AT;T aKO_ObT 5.--49+& 3.-/ $- 149(#-3 )#- A6 3+$ +W V+@R A#-$3 #) Q&/4&  -3R
B+364&/(#&R AR , $(TR = 96&49+" - $#-(R < MOO[LPR _ D$T

A+3.""4R CTR +&1 A+((+&4R QT aKOO[bT ,(+G4"4(@R +99.-+9@ +&1  ))494 &9@ #) + 3 %474%$"494( % (6#1
)#- N 36+""#Z Z+( - )"#ZT Hd-8%3]\5 n e734]-73Q!5 (Q34 F88RQ!73Qd;51 S]R OO 7 KKST

A+3.""4R CTR +&1 A6 &/R 8T=T aKOOSbT , %474%$"494( )4&4( 14)) - &9 % (6#13 )#- (6-  7
14% &34#&+" 36+""#Z Z+( - )"#ZT b;3]\;73Qd;7R Id%\;7R d  =%-]\Q!7R e]34d$5 Q; BR%Q$5R K_R
MSO 7 M[PT

A+3.""4R CTR +&1 g+&#""4R >T aKOOPbT < (6-  714% &34#&+" 3 %474%$"494( +"/#-4(6% )#-
 &!4-#&% &(+" )"#Z3 #& .&3(-.9(.- 1 /-413T D&3(4(.( )#- A#%$.(+(4#&+" ?".41 @&+%493T
A#&) - &9 #& I.% -49+" 0 (6#13 )#- ?".41 @&+%493 CDT

A6.+&/R BTR +&1 V#49#.-(R BTAT aKOPObT 8 3#&+&( 3 496 %#(4#& 4& (6 A6 3+$ +W V+@T Ic
l]d84+5c m]5c1 O[R ASR SKL_7SKKKT

+!4 3R <T0TR XZ#&/R ,TAT0TR +&1 ?"+(6 -R 8T<T aKOO]bT ?#-%."+(4#& #) + !+-4+G" 7).&9(4#&
(6-  714% &34#&+" %#1 "R Z4(6 +$$"49+(4#&3 (# (6 0S +&1 0[ (41 #& (6 I#-(67B 3( Q.-#$ +&
9#&(4& &(+" ,6 ")T Hd;3Q;];37R J4]R m]5]7\!41 C#"T K]R I#T SR $$T KM_7SL[T

]O



#G-#W"#&3W@R ,TCT aKO[]bT =.-G." &( !439#34(@ 4& 3 + 3.-)+9 "+@ - +&1 Z4&1 Z+! 3R m]8d\35 d  
34] F!7$]-+ d  J!Q];!]5 d  34] XJJm1 !#"TMPR I#T]T

#& "+&R 0T<TR 5+.3R VTXTR 8 ."R ITR >"+&(R BTUTR ,(4+33&4 R 0TR :-+G -R 5TATR V-#Z&R ETVTR +&1
,+"(^%+&R QT,T aSLL[bT E& (6 "4%4(4&/ + -#1@&+%49 -#./6& 33 #) (6 #9 +& 4& ! -@ 3(-#&/ Z4&13R
l]d84+5Q!7R \]5]7\!4 R]33]\51 C#"T NKR ; DPNLMT

?"+(6 -R 8T<TR >-#9(#-R 8TR +&1 B#")R UT aKOOKbT E9 +&#/-+$649 )#- 9+3( %#1 "3T Hd-8%3]\
ed$]RQ;: Q; 34] j;&Q\d;-];37R J!Q];!]5c T:T ?+% - +&1 0TUT 8@9-#)( aQ13TbR EY)#-1T 2TXTR K_7
NLT

5+--43R T;T aKO_MbT ,#% >-#G" %3 D&!#"! 1 4& (6 ,(.1@ #) ,(#-% ,.-/ 3T =Sm< m]8d\3 =dc o1
2T,T B +(6 - V.- +.T

5+--43R T;T aKOMNbT A6+-+9( -43(493 # ) (6 5.--49+& 3(#-% 3.-/ T K]!4;Q!7R <78]\ =dc op1
2T,TB +(6 - V.- +.T

5.GG -(R :T TR +&1 09"&& 3R XT;T aKOOObT < 3(#-% 3.-/ 4&.&1+(4#& %#1 " )#- 9#+3(+" $"+&&4&/
+&1 4%$+9( 3(.14 3T Id%\;7R d  Hd7537R m]5]7\!4 R K_ aKbR KMP7KP_

D964@ R =T aKOM]bT 2$$ - #9 +& G#.&1+-@7"+@ - )"#Z 1 ( -%4& 1 G@ 1@ 14)).34#&T K4] 84+5Q!5 d  
 R%Q$5 5%88R]-];3c ,S]L7,S]]

U " 3&4+&3W4R AT >T aKO]SbT ,;<,5 a,$ 94+" >-#/-+% (# ;43( <%$"4(.1 3 # ) ,.-/ 3 )-#%
5.--49+& 3b DJ ;+&1)+"" 3(#-%3T =fFF K]!4;Q!7R e]-d\7;$%- =GJ KOa_oq1 2T,T  $+-(% &(
# ) A#%% -9 R IE<<R IB,R ,4"! - ,$-4&/3R 0 TR _S $$T

U " 3&4+&3W4R AT >T aKO][bT ,;<,5 a,$ 94+" >-#/-+% (# ;43( <%$"4(.1 3 # ) ,.-/ 3 )-#%
5.--49+& 3b DDJ : & -+" (-+9W +&1 !+-4+&( 3(#-% 9#&14(4#&3T =fFF K]!4;Q!7R e]-d\7;$%- =GJ
KOa_M?1 2T,T  $+-(% &( # ) A#%% -9 R IE<<R IB,R ,4"! - ,$-4&/3R 0 TR __ $$T

U " 3&4+&3W4R AT>TR A6 &R UT +&1 ,6+)) -R BT<T aKOOSbT ,;E,5J 3 +R "+W R +&1 #! -"+&1 3.-/ 3
)-#% 6.--49+& T I+(4#&+" B +(6 - , -!49 R ,4"! - ,$-4&/3R 0 T

U#6&3#&R T;T aSLL[bT 5.--49+& D3+G " 3 -!49 +33 33% &( - $#-(T I+(4#&+" B +(6 - , -!49 R
,4"! - ,$-4&/3R 0 T

X&+GGR 8T TR +&1 0+4& ""4R 0T aSLLMbT =-#$49+" 9@9"#& - $#-(J 5.--49+& Q-& 3(#T I+(4#&+"
5.--49+& A &( -T

X#6.(R UT =TR :" &&R ,T 0TR +&1 >+1.+&R UT T aSLLMbT D&& - 36 ") - 3$#&3 (# =-#$49+" ,(#-%
?"#@1T Ic l]d84+5c m]5c1 D " " R ALO,OKT

;+-/ R BT:T +&1 >#&1R ,TR KOPKT E$ & #9 +& )".Y % +3.- % &(3 4& %#1 -+( (# 3(#%/ Z4&13T
Id%\;7R d  <4+5Q!7R f!]7;d:\784+1 C#" TKKR NS[7NNMT

PL



;4R 0TR g6#&/R ;4R V#49#.-(R BTATR g6+&/R ,TR +&1 g6+&/R T ;T aSLLMbT 5.--49+& 74&1.9 1 3(#-%
3.-/ 3R 9.-- &(3 +&1 1 3(-+(4)49+(4#& 4& + 3 %47 &9"#3 1 V+@T l]d84+5Q!7R m]5]7\!4 a]33]\1 NNR
;LSML[T

;. ((496R 8T<TRB 3( -4&WR UTUTR +&1 ,96 ))& -R ITBT aKOOSbT < AD8AJ <& <1!+&9 1 =6-  7
4% &34#&+" A4-9."+(4#& 0#1 " )#- ,6 "! 3R A#+3(3R +&1 Q3(.+-4 3R 8 $#-( DR =6 #-@ +&1

0 (6#1#"#/@ #) < AD8A7S D +&1 < AD8A7N ;T 2, <-%@ A#-$3 # ) Q&/4&  -3T = 96&49+"
8 $#-( 8>7OS7MT

;@&96R T8T aKOPNbT >-#/- 33 4& 6@1-#1@&+%49 %#1 "4&/R - !4 Z #) 2T,T9#&(-4G.(4#&3R KO]O7
KOPST m]&Q](5 d  l]d84+5Q!5 7;$ J87!] <4+5Q!5 SK aNLbR ][K7]_[T

0.W+4R <TuTR B 3(- 4&WR UTUTR +&1 ;. ((496R 8T<T aSLLSbT :.41 "4& 3 )#- 234&/ Q+3(79#+3( SLLK
+(+G+3 # ) =41+" A#&3(4(. &(3 Z4(64& B 3( -& I#-(6 <("+&(49 E9 +&R :.") # ) 0 Y49# +&1

A+-4GG +&T 2, <-%@ A#-$3 # ) Q&/4&  -3R Q8 AcA5; A5Q=I7DC7[LR SL $$T

I+(4#&+" 5.--49+& A &( -R I+(4#&+" B +(6 - , -!49 R IE<< aSLLObT
6(($JccZZZT&69T&#++T/#!c+G#.(/"#33T36(%"

>+-+3#R 0T ATR +&1 C+"" 7; !4&3#&R <T aKOOMbT 0 ( #-#"#/49+" 4&)". &9 3 #& 3 + " ! " +&1 Z+( -
( %$ -+(.- 4& (6 "#Z - A6 3+$ +W V+@J KOOST j53%7\Q]51 KO aNbR _[P7_MKT

>#- R IT <T aKOM_bT A6 3+$ +W V+@  Y(-+(-#$49+" 3(#-% 3.-/ 3T H4]578]79] J!Q];!]1 MaNbR K]S7
KPST

>#- R IT <T +&1 V+--4 &(#3R AT ,T aKO]MbT ,(#-% ,.-/ R 0Q,< I Z u#-W V4/6( <("+3
0#&#/-+$6 MT

>#Z ""R 0T TR C49W -@R >TUTR +&1 8 4&6#"1R =T<T aSLLNbT 8 1.9 1 1-+/ 9# ))494 &( )#- 64/6 Z4&1
3$  13 4& (-#$49+" 9@9"#& 3T I+(.- R[SSR 0+-96 SL $$TS]O7SPN

,6 &R UTR B+&/R 5T CTR ,433#&R 0TR +&1 :#&/ BT aSLLM+bT ,(#-% (41 34%."+(4#& 4& (6 
A6 3+$ +W V+@ .34&/ +& .&3(-.9(.- 1 /-41 %#1 "T j53%7\Q;]1 Hd7537R 7;$ J4]R J!Q];!]1 C#"T MPR
$$ TK7KMT

,6 &R UTR :#&/R BTR +&1 B+&/R 5T CT aSLLMGbT B+( - " ! " - 3$#&3 (# KOOO 6.--49+& ?"#@1 4&
(6 A6 3+$ +W V+@T Hd;3Q;];37R J4]R m]5]7\!41 SMR S[P[7S_LST

,6 &R UTR g6+&/R XTR `4+#R AT +&1 :#&/R BT aSLLM9b D%$-#! 1 $- 149(4#& # ) 3(#-% 3.-/ 
4&.&1+(4#& Z4(6 + 64/67- 3#".(4#& .&3(-.9(.- 1 /-41 %#1 "T Id%\;7R d  Hd7537R m]5]7\!41 SSR MR
KNLO7KNKOT

,6 &R UTR +&1 :#&/R BT aSLLPbT D&)". &9 #) %#1 " 1#%+4& 34^ R Z4&1 14- 9(4#&3 +&1 QW%+&
(-+&3$#-( #& 3(#-% 3.-/ 1 ! "#$% &( 4&341 (6 A6 3+$ +W V+@J < 9+3 3(.1@ # )  Y(-+(-#$49+"
9@9"#& Q-& 3(#R SLLMT Id%\;7R d  e7\Q;] J+53]-51 ]_R KOP7SK_T

PK

http://www.nhc.noaa.gov/aboutgloss.shtml


,$4(^R uT5T +&1 X"4&9WR UT0T aKOOPbT Q3(4%+( # ) G#((#% +&1 3.-)+9 3(- 33 1.-4&/ + 3$-4&/7& +$
(41 9@9" G@ 1@&+%49+" +334%4"+(4#& #) (41 /+./ #G3 -!+(4#&3 4& (6 A6 3+$ +W V+@R Ic
l]d84+5c m]5c1 KLN aAMbR KS]MK7KS]PST

C+"" 7; !4&3#&R <TR B#&/R XT7ATR +&1 V#3" @R =T aSLLSbT 8 3$#&3 #) (6 "#Z - A6 3+$ +W V+@
(# )#-94&/ )-#% 5.--49+& ?"#@1T Hd;3Q;];37R J4]R m]5]7\!41 SSR K]K_ 7 K]SOT

B+&/R 5T CR A6#R UTR ,6 &R UTR +&1 B+&/ uT aSLL_bT B6+( 6+3 G  & " +-& 1 +G#.( 3(#-% 3.-/ 
1@&+%493 )-#% 5.--49+& D3+G " %#1 " 34%."+(4#&3w 5.--49+& D3+G " 4& > -3$ 9(4! A#&) - &9 R
V+"(4%#- R 0 TR >-#9  14&/ #) + A#&) - &9 R A6 3+$ +W V+@ A#&3#-(4.%R $$T KK]7KS_T

B 43G -/R 8T 5T +&1 g6 &/R ;T aSLLMbT 5.--49+& 3(#-% 3.-/ 34%."+(4#&3 )#- =+%$+ V+@T
j53%7\Q]5 7;$ Hd75351 SOaM<bR POO7OKNT

B 3( -4&WR UTUTR ;. ((496R 8T<TR V+$(43(+R <T0TR ,96 ))& -R ITBTR +&1 ?+--+-R >T aKOOSbT =41 +&1
3(#-% 3.-/ $- 149(4#&3 .34&/ + )4&4(  " % &( %#1 "T Id%\;7R d  S+$\7%RQ! j;:Q;]]\Q;:1 KKPR
KN]N7KNOLT

g6+&/R uTR V+$(43(+R <T 0T +&1 0 @ -3R QT >T aSLL[bT < 9-#33739+" %#1 " )#- N G+-#9"4&49
94-9."+(4#& 4&  3(.+-@7$".% 736 ") 3@3( %J DT ?#-%."+(4#& +&1 3W4"" +33 33% &(T Hd;3c J4]R m]5c1
C#"T S[R $$T SKP]7SSK[T

PS



=+G" STK V+(6@% (-49 +&1 (#$#/-+$649 1+(+ )#- 4&( -$#"+(4#&

+(+3 ( 8 3#".(4#& <- +

B+( - >#-(4#&

:"#G+" 8 "4 ) 0#1 "
aQ=L>LSb

S %4& E9 +&

A#+3(+" 8 "4 ) 0#1 " N 3 9 A#+3(+" +- + +&1 V+@
Q0 )#- (6 "#Z -

V+@
KcN 3 9 ;#Z - V+@

;+&1 >#-(4#& ;4 <8 +(+ KL% 5+%$(#& 8#+13 +&1
C4-/4&4+ V +96

PN



=+G" STS A#%$+-43#& #) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1 %#1 " 1 (41 
)-#% "+-/ 1#%+4& %#1 " +"#&/ (6 <("+&(49 9#+3("4& a(41+" +%$"4(.1 4& %b

,(+(4#&3 0#1 " IE<< 4)) 0#1 " IE<< 4)) 0#1 " IE<< 4))
0S ,S IS

I Z$#-(R 8D LT_P LT_L LTLP LTKL LTKL LTLL LTK[ LTKS LTLS

,+&1@ 5##WR Iu LT]O LTMO LTKL LTKS LTKN 7LTLK LTKP LTKM LTLS

<("+&(49 A4(@R IU LTMS LTML LTLS LTKL LTKK 7LTLK LTK_ LTK[ LTLK

; Z 3R Q LTML LTMK 7LTLK LTLO LTKL 7LTLK LTK[ LTKN LTLK

.9WR IA LT_L LT[O LTLK LTLP LTLO 7LTLK LTKS LTKK LTLK

,$-4&/%+41 >4 -R ,A LTPL LT][ LTLM >EB LTKS 7LTLK LTKO LTKP LTLK

,(T,4%#&3 D3"+&1R :< KTKS LTOP LTK[ LTKN LTKM 7LTLN LTS_ LTSN LTLS

=-41 &( >4 -R ?; LT_N LT_K LTLS LTL] LTLP 7LTLK LTKN LTKS LTLK

4,<B  EL!  ELX  E Z  EK  EKK Y E K  EKL  EKZ  E K

8)<B.<$. S,-%<)%>B  E   EKL  E Z  E  E M  E K  E X  E X  E K
XK LK J%

I Z$#-(R 8D LTLP LTLM LTLS LTL_ LTL_ LTLL LTLK LTLK LTLL

,+&1@ 5##WR Iu LTLO LTKL 7LTLK LTL_ LTL_ LTLL LTLK LTLK LTLL

<("+&(49 A4(@R IU LTLO LTKK 7LTLS LTL_ LTL] 7LTLS LTLK LTLK LTLL

; Z 3R Q LTKL LTKL LTLL LTLM LTLP 7LTLS LTLK LTLK LTLL

.9WR IA LTLO LTLO LTLL LTLM LTLM LTLL LTLK LTLK LTLL

,$-4&/%+41 >4 -R ,A LTKK LTKL LTLK LTL] LTL] LTLL LTLK LTLS 7LTLK

,(T,4%#&3 D3"+&1R :< LTKN LTKK LTLS LTLP LTLP LTLL LTLS LTLS LTLL

=-41 &( >4 -R ?; LTKK LTKL LTLK LTL] LTL] LTLL LTLK LTLS 7LTLK

4,<B  EK  EK  E   E L  E Q Y E K  E K  E K  E  

8)<B.<$. S,-%<)%>B  E  E  E K  E K  E K  E K  E   E K  E  

P[



=+G" STN A#%$+-43#& #) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1 %#1 " 1 (41 
)-#% "+-/ 1#%+4& %#1 " +"#&/ (6 <("+&(49 9#+3("4& a$6+3 4& 1 /-  3b

,(+(4#&3 0#1 " IE<< 4)) 0#1 " IE<< 4)) 0#1 " IE<< 4))
0S ,S IS

I Z$#-(R 8D K_PTO[ K_KTL[ ]TOL [[TLO SPT[N K_TMM K]OTMK K]MTK_ NT[M
,+&1@ 5##WR Iu KM[TNP K_[TO] OT[K MLTNN [_T[[ K[TPO KP_T[[ K]]TKK PTNN
<("+&(49 A4(@R IU K[OT[_ K[[TNO _TLM NPT[K NSTN_ MTLM KM]TO KM[TM_ NTS_

; Z 3R Q KP_TSM KPLTLP _TKP ]PT[L ]LT]L ]T]L SLSTSS SLLTP_ KTN]
.9WR IA K[OTPM K[]TLN STPN N]T_[ NSTSM _TSP KMPT]_ KM]TKK KTM[

,$-4&/%+41 >4 -R ,A K[LTOL K[MTMS 7_T]S NOTLK N[TS[ [T]] KMOTLN KM]TL_ KTOP
,(T34%#&3 D3"+&1R :< K]LT_K K]STNN 7KTPS M_TLN M]TLK 7KTOP KPPTPK KOMT[[ 7]TMN

=-41 &( >4 -R ?; KMKTLN K_MTNK [T]S _LT[M [ST[K PTL_ K]OTN[ K][TP] [T[]

4,<B KL E X KZLEL MEXZ ZKELL XXEKK QEZZ KN EKX KQNE M EKK
8)<B.<$. S,-%<)%>B KMENN K E!X ZE  KXE!X KLE ! ZELN KKE! KMEZ! XEZ

P_



=+G" ST[ A#%$+-43#& # ) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1 %#1 " 1 (41 )-#%
"+-/ 1#%+4& %#1 " 4& (6 A6 3+$ +W V+@ a(41+" +%$"4(.1 4& %b

,(+(4#&3 0#1 " IE<< 4)) 0#1 " IE<< 4)) 0#1 " IE<< 4))
0S ,S IS

AVV=R C< LTNM LTNP 7LTLS LTL] LTKL 7LTLN LTLO LTLO LTLL
X4$(#$ W R C< LTN] LTNO 7LTLS LTLP LTL] LTLK LTLO LTLO LTLL

, Z ""3 >(TR C< LTNS LTNM 7LTL[ LTLP LTLM LTLS LTLP LTLP LTLL
u#-W(#Z&R C< LTSP LTNN 7LTL_ LTLM LTL] 7LTLK LTLM LTL] 7LTLK

B4&1%4"" >(TR C< LTKP LTKP LTLL LTL[ LTLN LTLK LTL[ LTL[ LTLL

; Z43 ((+R C< LTKO LTKP LTLK LTL[ LTLN LTLK LTL[ LTL[ LTLL
,#"#%#&3 D3"+&1R 0 LTKM LTK] 7LTLK LTLN LTLN LTLL LTL[ LTL[ LTLL

A+%G-41/ R 0 LTSL LTS[ 7LTL[ LTL[ LTL[ LTLL LTL[ LTL_ 7LTLK
<&&+$#"43R 0 LTKS LTK[ 7LTLS LTLS LTLS LTLL LTLN LTLN LTLL
V+"(4%#- R 0 LTKM LTKM LTLL LTLN LTLS LTLK LTL[ LTLN LTLK

=#"96 3( -R 0 LTKM LTK] 7LTLK LTLN LTLS LTLK LTL[ LTL[ LTLL

4,<B  E M  E Z Y E  E Z  E X  E   E Z  E Z  E  
8)<B.<$. S,-%<)%>B  E !  EK  E  E  E M  E K  E  E  E K

XK LK H4
AVV=R C< LTLM LTLM LTLL LTLN LTL[ 7LTLK LTLK LTLK LTLL

X4$(#$ W R C< LTLM LTLM LTLL LTL[ LTL[ LTLL LTLK LTLK LTLL

, Z ""3 >(TR C< LTL_ LTL_ LTLL LTL[ LTL[ LTLL LTLK LTLK LTLL
u#-W(#Z&R C< LTL_ LTL_ LTLL LTLN LTLN LTLL LTLK LTLK LTLL

B4&1%4"" >(TR C< LTL[ LTLN LTLK LTLN LTLS LTLK LTLL LTLL LTLL

; Z43 ((+R C< LTL[ LTLS LTLS LTLN LTLS LTLK LTLL LTLL LTLL

,#"#%#&3 D3"+&1R 0 LTL[ LTLN LTLK LTLN LTLS LTLK LTLL LTLK 7LTLK

A+%G-41/ R 0 LTL_ LTL_ LTLL LTL[ LTL[ LTLL LTLK LTLK LTLL
<&&+$#"43R 0 LTL_ LTLM 7LTLK LTL[ LTL_ 7LTLK LTLK LTLK LTLL

V+"(4%#- R 0 LTLM LTL] 7LTLK LTL_ LTLM 7LTLK LTLK LTLK LTLL
=#"96 3( -R 0 LTLM LTL] 7LTLK LTL_ LTLM 7LTLK LTLK LTLK LTLL

4,<B  E Z  E Z  E   E X  E X  E   E K  E K  E  
8)<B.<$. S,-%<)%>B  E K  E  E K  E K  E K  E K  E   E   E  

PM



=+G" ST_ A#%$+-43#& # ) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1 %#1 " 1 (41 )-#%
"+-/ 1#%+4& %#1 " 4& (6 A6 3+$ +W V+@ a$6+3 4& 1 /-  3b

,(+(4#&3 0#1 " IE<< 4)) 0#1 " IE<< 4)) 0#1 " IE<< 4))
0S ,S IS

AVV=R C< K]KT[N K]LTLS KT[K MNTLL MKTSK KT]O KPOT]] KOLTS_ 7LT[P
X4$(#$ W R C< KP_T[S KPKT[P NTO[ PLT_M ]_TKP _TNP SLNT[] SLKTOS KT__
, Z ""3 >(TR C< KOPTPK KO_TMN NTKP ONTLS PPT[S [TML SKMTOK SK]T_P 7LTM]
u#-W(#Z&R C< SL]TMP SLST[O _TKO KLKT][ OMTK] _T_] SS_T_N SS[TMM LTP]
; Z43 ((+R C< NSOT_S NS_TNS [TSL SS[TO_ SS]T_S 7ST_] N[NTKP N[STS] LTOK

,#"#%#&3 D3"+&1R
0

N_KTPN N[]T][ [TLO S[MTOK S_MT[S 7OT_K [TOK NTMK KTNL

A+%G-41/ R 0 [NTSN _KTOO 7PT]M NLNTNP NKPTN[ 7K[TOM _MTNO ]KTPM 7K_T[]
<&&+$#"43R 0 PLTOO PLT[L LT_O N[KTPN N[]T_[ 7_T]K O[T]S KLLT[P 7_T]M
V+"(4%#- R 0 KK]TN] KS_TPM 7PT[O KOTNP SOTPL 7KLT[S KNLTNO K[[TSO 7KNTOL
=#"96 3( -R 0 KS[TL[ KN_T[[ 7KKT[L SMTNS [KTNP 7K_TLM KNMT] K_KT]M 7K_TLM

4,<B KNKE M KNKELX Y ELK KZ EKK KZXE  YXE ! KL E  KLXENQ YXELQ
8)<B.<$.
S,-%<)%>B

!!E Z !ZE Z LEML KKNEKL K  EL NE K !LEN !MENM QEMK

P]



=+G" STM A#%$+-43#& #) 6+-%#&49 9#&3(4(. &(3 # ) )4 "1 #G3 -!+(4#&3 +&1 %#1 " 1 (41 )-#%
3%+"" 1#%+4& %#1 " 4& (6 A6 3+$ +W V+@ a(41+" +%$"4(.1 4& %b

,(+(4#&3 0#1 " IE<< 4)) 0#1 " IE<< 4)) 0#1 " IE<< 4))
0S ,S IS

AVV=R C< LTNP LTNP LTLL LTL_ LTKL 7LTL_ LTLO LTLO LTLL
X4$(#$ W R C< LT[L LTNO LTLK LTL_ LTL] 7LTLS LTLO LTLO LTLL
, Z ""3 >(TR C< LTNN LTNM 7LTLN LTL[ LTLM 7LTLS LTL] LTLP 7LTLK
u#-W(#Z&R C< LTSO LTNN 7LTL[ LTL[ LTL] 7LTLN LTLM LTL] 7LTLK

B4&1%4"" >(TR C< LTK] LTKP 7LTLK LTLS LTLN 7LTLK LTL[ LTL[ LTLL

; Z43 ((+R C< LTKP LTKP LTLL LTLS LTLN 7LTLK LTL[ LTL[ LTLL

,#"#%#&3 D3"+&1R 0 LTKM LTK] 7LTLK LTLS LTLN 7LTLK LTL[ LTL[ LTLL

A+%G-41/ R 0 LTKO LTS[ 7LTL_ LTLS LTL[ 7LTLS LTL[ LTL_ 7LTLK

<&&+$#"43R 0 LTKL LTK[ 7LTL[ LTLK LTLS 7LTLK LTL[ LTLN LTLK

V+"(4%#- R 0 LTKN LTKM 7LTLN LTLK LTLS 7LTLK LTLS LTLN 7LTLK

=#"96 3( -R 0 LTK_ LTK] 7LTLS LTLK LTLS 7LTLK LTLN LTL[ 7LTLK

4,<B  E M  E Z Y E  E M  E X Y E  E Z  E Z  E  

8)<B.<$. S,-%<)%>B  EK  EK  E M  E  E M  E K  E  E  E K
XK LK H4

AVV=R C< LTLM LTLM LTLL LTL_ LTL[ LTLK LTLK LTLK LTLL

X4$(#$ W R C< LTL] LTLM LTLK LTL_ LTL[ LTLK LTLK LTLK LTLL

, Z ""3 >(TR C< LTLM LTL_ LTLK LTL[ LTL[ LTLL LTLK LTLK LTLL

u#-W(#Z&R C< LTL_ LTL_ LTLL LTL[ LTLN LTLK LTLK LTLK LTLL

B4&1%4"" >(TR C< LTL[ LTLN LTLK LTLN LTLS LTLK LTLL LTLL LTLL

; Z43 ((+R C< LTL[ LTLS LTLS LTLN LTLS LTLK LTLL LTLL LTLL

,#"#%#&3 D3"+&1R 0 LTL[ LTLN LTLK LTLN LTLS LTLK LTLL LTLK 7LTLK

A+%G-41/ R 0 LTL_ LTL_ LTLL LTL[ LTL[ LTLL LTLK LTLK LTLL

<&&+$#"43R 0 LTL_ LTLM 7LTLK LTL[ LTL_ 7LTLK LTLK LTLK LTLL

V+"(4%#- R 0 LTLM LTL] 7LTLK LTL_ LTLM 7LTLK LTLK LTLK LTLL

=#"96 3( -R 0 LTLM LTL] 7LTLK LTL_ LTLM 7LTLK LTLK LTLK #T##

4,<B  E Z  E Z  E   E X  E X  E   E K  E K  E  

8)<B.<$. S,-%<)%>B  E K  E  E K  E K  E K  E K  E   E  LTLL



=+
G"
 

NTK
80

,
 -
-#
-3

#)
14
))
 -
 &

(
Z
4&
13

+(
M
3+
(4#

&3
4&

(6 
V+
@

1.
-4&

/
5
.-
-49

+&
 

D3
+G

 "

0
 +

&
ST
O_

N[
TM
P

KO
ST
OM

NT
K[

N_
T_
L

SL
KT
NK

NT
_O

SM
T[
_

K_
ST
MS

NT
SL

S_
TP
[

SN
PT
SO

NT
O[

NK
TN
K

N]
PT
O_

NT
[K

NL
TN
_

NP
ST
L]

ST
PM

NL
T_
]

[L
OT
OO

;
TTT

¡
7

=#
"9
6 

3(
 -

NT
NO

[L
TN
N

K_
KT
NL

[T
NN

[O
TP
S

K_
]T
KP

MT
MS

N_
T[
S

KN
_T
]]

MT
SK

NN
T_
L

KM
[T
]]

[T
SK

[K
TL
K

SM
KT
OL

[T
ML

NM
TL
_

SM
NT
OL

NT
MK

NM
T_
O

SP
ST
S[

=6
#%

+3
>(
T

[T
[]

SM
T_
L

K]
ST
O]

NT
[]

SN
TO
[

SK
KT
[L

ST
PK

KM
TL
N

K_
KT
_[ akr

KM
TL
N

SL
KT
OK

[T
_M

SN
TN
K

SM
]T
_P

NT
SS

SM
TS
_

SM
PT
NL #LL

SM
TS
N

SO
PT
P_

A
+%

G-
41
/ 

\
ST
S]

]K
TO
K

KO
[T
KO

KT
[]

_N
TS
[

K]
NT
OP

NT
NS

[N
T_
_

K
K_

_T
PM

ST
OM

[S
TN
]

KP
LT
NP

NT
[[

_L
TO
P

NL
NT
LS (}7lI

-& _L
T]
K

NL
_T
MN

ST
_]

_L
TS
P

NS
LT
[S

; 
Z
43
 (
(+

ST
_K

KP
T_
K

K[
LT
S_

4
ST
NN

SN
T]
O

SK
NT
[]

NT
[L

KP
TM
]

KS
MT
LL

ST
P_

K]
T]
M

SM
NT
NL

NT
KM

SS
TL
]

NL
]T
_[

ST
PK

SK
TL
L

NL
]T
K]

ST
P]

SK
TP
]

NO
KT
ML

, 
Z
 "
"3

>(
T

###

NN
T[
]

S]
]T
OO

NT
NM

[M
T[
M

SK
LT
K]

ST
PN

NM
T[
M

K
KP

ST
_S

ST
L_

NN
TP
_

SP
OT
N_

[T
S_

NP
TS
]

MK
KT
_[

NT
[[

NM
TM
_

MK
OT
SN

NT
SS

N]
TS
K

MN
[T
MO

v

A
V
V
=

NT
S[

K]
TN
M

SS
KT
LM

NT
PO

K_
T]
]

S[
KT
MP

ST
__

PT
_[

KM
[T
L[

ST
OO

KK
T_
_

NN
LT
L[ ##

}N7 KS
TS
L

_S
ST
KL

NT
K[

KK
T[
_

_S
PT
SK

NT
L]

KK
TS
N

_N
ST
KM

,(
+(
4#
&3

B
4&1

3$
  
1

a%
c3
b

14
- 
9(
4#
&

a1
 /

- 
 3
b

>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 3
b

>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 3

b
>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 3

b
>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 3

b
>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 3

b
>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 3

b
>-
 3
3.
- 

a>
+b

:
?,

I
<
0

B
8
?7

:
?,

D0
CIT

7\+%

8
<
0

,
:
-4
1"

8
<
0

,
:
-41

S

8
<
0

,
:
-41

N

 
  



=+G" NTS ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 :?, 1.-4&/ 5.--49+& D3+G "

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKM NTLM{ LTOO LTOP
V+"(4%#- LTKP NTMM{ LTOO LTOP
<&&+$#"43 LTKN ST_S{ LTOO LTOO
A+%G-41/ LTLP KTKS{ LTOO LTOO
; Z43 ((+ LTKK NTK_{ LTOP LTOP
, Z ""3 >(T LTSS PTKM{ LTOM LTOM
X4$(#$ W LTKM ]TM_{ LTOM LTOM
AVV= LTKO PT[S{ LTO_ LTOM
D,<B  EKZ XEQ f  E!N  E!N

=+G" NTN ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 I<0 1.-4&/ 5.--49+& D3+G "

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKP NTS[{ LTOP LTOP
V+"(4%#- LTSK [T__{ LTOP LTOP
<&&+$#"43 LTKP [TLM{ LTOP LTOP
A+%G-41/ LTKO MT[M{ LTO_ LTO]
; Z43 ((+ LTKM MT]N{ LTO_ LTO]
, Z ""3 >(T LTK] MTSN{ LTO_ LTO]
X4$(#$ W LTKM OTSK{ LTOK LTO]
AVV= LTK] PTSK{ LTON LTOM
D,<B  EKN LE !f  E!L  E!Q

=+G" NT[ ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 B8?7:?, 1.-4&/ 5.--49+& D3+G "

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKP NT_L{ LTOO LTOP
V+"(4%#- LTKO NTPL{ LTOO LTOP
<&&+$#"43 LTK] NTOS{ LTOO LTOP
A+%G-41/ LTK] _T]M{ LTO] LTO]
; Z43 ((+ LTKS NT]N{ LTOP LTOP
, Z ""3 >(T LTKN NT_K{ LTO] LTOP
X4$(#$ W LTKS [TP[{ LTO_ LTOP
AVV= LTKS NTPS{ LTO] LTOP
D,<B  EKZ XEKKf  E!N  E!N

OL



=+G" NT_ ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 B8?7I<0 1.-4&/ 5.--49+& D3+G "

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKP NT_N{ LTOO LTOP
V+"(4%#- LTKO NTOM{ LTOO LTOP
<&&+$#"43 LTK] NT]_{ LTOO LTOP
A+%G-41/ LTKN NTN]{ LTOO LTOP
; Z43 ((+ LTK[ _T[K{ LTO] LTO]
, Z ""3 >(T LTK] ]T__{ LTO_ LTOM
X4$(#$ W LTK_ OT]K{ LTOS LTO_
AVV= LTKP KLT[_{ LTON LTO_
% +& LTKM _TO]{ LTO] LTO]

=+G" NTM ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 8<0, /-41 K 1.-4&/ 5.--49+& D3+G "

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKO [TN[{ LTO] LTOP
V+"(4%#- LTKP NTMM{ LTOP LTOP
<&&+$#"43 LTK[ STMO{ LTOP LTOO
A+%G-41/ LTK_ [TL]{ LTOM LTOP
; Z43 ((+ LTKK NTKL{ LTO] LTOP
, Z ""3 >(T LTK] _TP_{ LTO_ LTO]
X4$(#$ W LTKP KLTK[{ LTOS LTO_
AVV= LTKO PT][{ LTON LTO_
% +& LTKM _TNS{ LTOM LTO]

=+G" NT] ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 8<0, /-41S 1.-4&/ 5.--49+& D3+G "

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKN KTMS{ LTOP LTOO
V+"(4%#- LTKN KT]P{ LTOP LTOO
<&&+$#"43 LTKS KT]_{ LTOO LTOO
A+%G-41/ LTKS STNS{ LTOP LTOO
; Z43 ((+ LTK[ [T[K{ LTO] LTOP
, Z ""3 >(T LTS ]TKM{ LTOM LTOM
X4$(#$ W LTKO KLTML{ LTON LTO[
AVV= LTSK OTSS{ LTO[ LTO_
% +& LTK_ [TPM{ LTO] LTO]

OK



=+G" NTP ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 8<0, /-41N 1.-4&/ 5.--49+& D3+G "

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKM STN]{ LTOP LTOO
V+"(4%#- LTK_ STKS{ LTOP LTOO
<&&+$#"43 LTK_ ST_P{ LTOP LTOO
A+%G-41/ LTK[ NTSL{ LTOP LTOP
; Z43 ((+ LTK_ _TLP{ LTO] LTO]
, Z ""3 >(T LTSN PT_S{ LTOM LTOM
X4$(#$ W LTKO KLT__{ LTON LTO[
AVV= LTSK OTMS{ LTO_ LTO_
% +& LTK] _T_K{ LTO] LTO]

OS



=+
G"
 

NTO
80

,
 -
-#
-3

#)
14
))
 -
 &

(
Z
4&
13

+(
M
3+
(4#

&3
4&

(6 
V+
@

1.
-4&

/
=-

#$
49
+"

,(#
-%

Q
-&

 3
(#

%
 +

&
ST
OP

,\Q8

KS
LT
SN

ST
][

[K
TP
_

K_
_T
OO

ST
]]

[N
TO
N

K[
PT
ON

=#
"9
6 

3(
 -

[T
L]

[N
TO
K

KK
OT
[P

[T
O_

NP
T[
]

KN
]T
NO

_T
__

[M
T_
P

KM
OT
MS

=6
#%

+3
>(
T

NT
[

SN
TM
S

KN
MT
N[

ST
LP

SO
TP
P

KM
NT
_

KT
P]

NN
TK
]

K]
ST
LO

A
+%

G-
41
/ 

KT
M_

_O
TL
O

KS
[T
O[

KT
PS

_K
TL
M

K[
OT
]]

KT
P_

ML
T[
]

KM
MT
[[

; 
Z
43
 (
(+

NT
S_

[N
TM
[

KL
]T
KN

ST
NO

[[
TK
S

K_
LT
NP

ST
]K

[M
TM
N

K[
MT
]_

8
+$

$+
6+

&&
#9

W
NT
K[

NO
TM
S

K[
LT
P]

ST
[_

[]
T[

KP
KT
]_

ST
_P

N]
TP
_

KS
_T
SP

A
V
V
=

ST
NM

NM
TP
_

OS
TM
_ aa`r

[L
TK
_

K_
NT
K_

ST
LP

NP
TP
P

KK
NT
[K

,(
+(
4#
&

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 b

>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 b

>-
 3
3.
- 

a>
+b

B
4&1

3$
  
1

a%
c3
b

4- 
9(
4#
&

a1
 /

- 
 b

>-
 3
3.
- 

a>
+b

:
?,

I
<
0

B
8
?7

:
?,

AE
EI



=+G" NTKL ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 :?, 1.-4&/ =-#$49+" ,(#-% Q-& 3(#

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKO N]T]]{ LTMP LT]O
V+"(4%#- LTKO NKTON{ LTPK LTPS
<&&+$#"43 LTSL NNTOL{ LTPM LTPL
A+%G-41/ LTK] SMTKL{ LTP_ LTPM
; Z43 ((+ LTSS SKT[L{ LTO] LTPP
, Z ""3 >(T LTKM KLTON{ LTO] LTO[
X4$(#$ W LTK[ KLTP_{ LTOM LTO[
AVV= LTK_ KSTK_{ LTO] LTO[
% +& LTKP SNTKN{ LTPP LTP]

=+G" NTKK ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 I<0 1.-4&/ =-#$49+" ,(#-% Q-& 3(#

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTSN [[TLM{ LT]_ LT]_
V+"(4%#- LTSM _[T_K{ LTMM LTMP
<&&+$#"43 LTSM _]TKK{ LT]L LTM_
A+%G-41/ LTSS [STKK{ LT]] LT]M
; Z43 ((+ LTS[ S]TKN{ LTPO LTP_
, Z ""3 >(T LTKS _TOO{ LTOM LTO]
X4$(#$ W LTKS ]T__{ LTO[ LTOM
AVV= LTKK MT[P{ LTOM LTO]
% +& LTKO NLTMS{ LTPN LTPS

=+G" NTKS ,(+(43(49+" % +3.- 3 )#-  3(4%+(4&/ (6  --#-3 # ) Z+( -  " !+(4#&3
/ & -+( 1 Z4(6 B8?7:?, 1.-4&/ =-#$49+" ,(#-% Q-& 3(#

3(+(4#& 80, a%b - "+(4!  --#- 9#-- "+(4#& 3W4""
=#"96 3( - LTKP SMT[N{ LTOK LTP_
V+"(4%#- LTKP SPTLL{ LTOL LTP[
<&&+$#"43 LTSL NNTL]{ LTOK LTPK
A+%G-41/ LTKP SMTPN{ LTOK LTP_
; Z43 ((+ LTKP KSTO[{ LTO] LTON
, Z ""3 >(T LTK_ PTLL{ LTOM LTOM
X4$(#$ W LTKN PTPN{ LTO_ LTO_
AVV= LTK[ PTOM{ LTOM LTO_
% +& LTK] KOTKN{ LTON LTPO

O[



¢ <3

¢

¢

a.4b5BP$F O!"!#

#
#lI

a.4b$ 4F£$F %!"!#

¢
¢

P;%R e %:g5N: +<CD ?4
/.

- 
STK

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

?4
/.

- 
STS

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

?4
/.

- 
STN

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
I#

-(6
Z4
&1

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
I
#-
(6
 +
3(

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
Q+

3(
Z
4&
1



¢

#lI

P;%R  !"#

¢ 

#
#lI

a.4b54F£$F %!"!#

¢ F

¢

#aI

P;%R %:8@: $!"# ?4
/.

- 
ST[

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

?4
/.

- 
ST_

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

?4
/.

- 
STM

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
,#

.(
6 

+3
(

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
,#
.(6

Z4
&1

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
,#

.(
6Z

 3
(



¢¢
P+R / @>;<. M"V"h

¢
¢

P;%R i:8@: M"V"h

¢<Q

¢
¢

P;%R ( 4F£$F M<C<- ?4
/.

- 
ST]

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

?4
/.

- 
STP

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

6 
4/
6(

?4
/.

- 
STO

8 
"+
(4#

&3
64
$

G 
(Z

  
&

Z+
! 

$ 
-4#

1
+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
B
 3
(
Z4
&1

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
I
#-
(6
Z
 3
(

+&
1

Z4
&1

3$
  
1

4&
(6 

V+
@

1.
-4&

/
5
.-

-4
9+

& 



[SMLLLL

E>>E,Q





?4
/.

- 
STK

N
=4
1+

"
/+
./
 

3(+
(4#

&3
4&

(6 
A6

 3
+$

 +
W 

V+
@

?4
/.
- 

STK
[

=4
1+
"
/+
./
 

3(+
(4#

&3
+"#

&/
(6 

<
("+

&(
49

9#
+3

("4
& 



<0 =6.

<0=. 

<0 B 1

KK <"" =. 

TKK <0

,.&

TTTTTTTTTTTTT ¤ UTTTTTTTTTTTTTTTTTTTTT RrE6~|7 ¥R ¥ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
?4/.- NTK =-+9W #) 5.--49+& D3+G " a)-#% ZZZT -6T&#++T/#!b

KLK

http://www.erh.noaa.gov


"
#$%

&(
))

%
+,

 -
.

"
#$%

&(
))

%
+,

 -
.

"
#$%

&(
))

%
+,

 -
.

"
#$%

&(
))

%
+,

 -
.

"
#$%

&(
))

%
+,

 -
.

"
#$%

&(
))

%
+,

 -
. AVV=

/0

SL

KL

L
0 0 !0 /0 10 20 30 40 50 60 00

&)7)88- 9:#$;
/0

SL

KL

L
L KL SL /0 10 20 30 40 50 60 KLL

<)7#-);;=
/0

SL

KL

L
L KL SL /0 10 20 30 40 50 60 KLL

>=,?@#%A)

SL

SL 10 KLL
BC:,=- 9:#$;

/0

SL

KL

L
10 60 KLLL KL SL /0 20 30 40 50
B:8DC)-;)@ E)=DC

/0

SL

KL

L
0 0 !0 /0 10 20 30 40 50 60 00

F:G@- H@:, 6 3 !00/ 0I00 JB>

?4/.- NTS A#%$+-43#& #) Z4&1 3$  13 G (Z  & :?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@

KLS



K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

AVV=

MN&
:?-)$)%SLL

L
L KL SL 10/0 20 30 40 50 60 KLL

&)7)88- 9:#$;

SLL

L
KLLL KL SL /0 10 20 30 40 50 60

<)7#-);;=

SLL

L
/0 10 20 30 40 50 60 KLLL KL SL

>=,?@#%A)

SLL

KLL10
BC:,=- 9:#$;

SLL

KLL10 20 30
B:8DC)-;)@ E)=DC

SLL

KLLSL
F:G@- H@:, 6 3 !00/ 0I00 JB>

?4/.- NTN A#%$+-43#& #) Z4&1 14- 9(4#&3 G (Z  & :?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@

K M



9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

AVV=

KTLS

MN&
:?-)@O)%

K

L 50KL SL /0 10 20 30 40 60 KLL
&)7)88- 9:#$;

KTLS

K

20 30 40 50 60 KLLL KL SL /0 10

P 02 <)7#-);;=

KTLS

K

50 60 KLLKL SL /0 10 20 30 40L

>=,?@#%A)

KTLS

K

50 60 KLL/0 10 20 30 40L KL SL
BC:,=- 9:#$;

KTLS

K

50 60 KLL/0 10 20 30 40L KL SL
B:8DC)-;)@ E)=DC

KTLS

K

KLLL 10 20 30 40 50 60SL /0
F:G@- H@:, 6 3 !00/ 0I00 2=A

?4/.- NT[ A#%$+-43#& #) $- 33.- 3 G (Z  & :?, %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@

K X



AVV=

QRS
T?-)@O)%j<  

HT

KLLSL
&)7)88- 9:#$;

KLLSL
<)7#-);;=

KLL

>=,?@#%A)

SL

KL
]N

L
60 KLL20 30 40 50L KL SL /0 10

BC:,=- 9:#$;

SL

KL

L
50 60 KLLSL /0 10 20 30 40L KL

B:8DC)-;)@ E)=DC
U /0

SL

KL

L
KLL30 40

F:G@- H@:, 6 3 !00/ 0I00 JB>

?4/.- NT_ A#%$+-43#& #) Z4&1 3$  13 G (Z  & I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@

K Z



K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

K#
@)

D;
#:

$
+K

)A
L.

AVV=

QRS
:?-)@O)%SLL

L
0 0 !0 /0 10 20 30 40 50 60 00

&)7)88- 9:#$;

SLL

L
KLL

<)7#-);;=

SLL

L
KLLKL SL /0 10 20 30 40 50 60L

>=,?@#%A)

SLL

KLLL KL SL /0 10 20 30 40 50 60
BC:,=- 9:#$;

SLL

KLLSL /0
B:8DC)-;)@ E)=DC

SLL

KLL/0 10 20 30 40
F:G@- H@:, 6 3 !00/ 0I00 JB>

SL

?4/.- NTM A#%$+-43#& #) Z4&1 14- 9(4#3& G (Z  & I<0 %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@

K L M



9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

9@
)-

-G
@)

+9
=.

Y KLx AVV=

KTLS

QRS
T?-)@O)%

L KL 10 20 30 40 50 60 KLLSL /0

P 0V &)7)88- 9:#$;

KTLS

50 60 KLLL KL SL /0 10 20 30 40

P 0V <)7#-);;=

KTLS

K

L SL /0 20 30 40 50 60 KLLKL 10

P 0V >=,?@#%A)

KTLS

K

50 60 KLLL KL SL /0 10 20 30 40

P 0V BC:,=- 9:#$;

KTLS

K

KLL40 50 60L KL SL /0 10 20 30

Y KL B:8DC)-;)@ E)=DC

KTLS

K

KLLL 20 30 40 50 60/0 10
F:G@- H@:, 6 3 !00/ 0I00 JB>

?4/.- NT] A#%$+-43#& #) $- 33.- 3 G (Z  & I<0 %#1 " 1 $- 33.- +&1
#G3 -!+(4#& 4& (6 V+@

K Q



AVV=

"WNXMN&
T?-)@O)%7# SL

KLL
&)7)88- 9:#$;

KLL
<)7#-);;=

SL KLL

>=,?@#%A)

SL

KLL40
BC:,=- 9:#$;

SL

KL

L
L KL SL /0 10 20 30 40 50 60 KLL

B:8DC)-;)@ E)=DC

SL

KL

L
KLLSL 40

F:G@- H@:, 6 3 !00/ 0I00 JB>

?4/.- NTP A#%$+-43#& #) Z4&1 3$  13 G (Z  & B8?7:?, %#1 " 1 Z4&1 +&1
#G3 -!+(4#& 4& (6 V+@

K L P





























































http://www.vaemergency.com



















































































