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(1,4306/632(1,6(,1-7(,.3145</0(,L5-,2/9-*-.,4(.+<-236(,�v,�L53*-023,-
4/04(�,30(1,32R,(,6/3,�t,6-,6-S-.U*(,6(,30(,302-*/(*,3(,+-*>(6(,6-
3U-*25*3,6-,/014*/MW-1P
�,ux,K,Y(,.(.-02(,63,1(</4/23M8(,6-,/014*/M8(J,(,4306/632(,6-9-*:

311/03<3*,3,4(04(*6�04/3,4(.,(1,2-*.(1,L5-,4(0123.,0-12-,-6/23<J,U-.
4(.(,6-4<3*3*,L5-,34-/23,L5-,(1,1-51,636(1,+-11(3/1J,1-01>9-/1,(5,08(J
1-O3.,2*3236(1,-,+*(4-1136(1,6-,X(*.3,3,+(11/U/</23*,3,-X-2/93,-7-45M8(
6(,4(045*1(,+�U</4(J,4(.,3,3+</43M8(,6(1,4*/2R*/(1,6-,393</3M8(,-,1-<-M8(J
352(*/S306(,-7+*-113.-02-,3,6/95<=3M8(,6-,1-51,0(.-1,-,0(231J,-.
(U1-*9�04/3,3(1,+*/04>+/(1,63,+5U</4/636-,-,63,2*301+3*N04/3,L5-,*-=-.
3,I6./0/12*3M8(,)�U</43,-,0(1,2-*.(1,63,}-/,0s,t�P�x�wuxt�P
�,ut,r,H(.-02-,1-*8(,303</13631,+-<3,;(0=*-=3M8(,31,/014*/MW-1

6-9/63.-02-,15U.-2/631,-.,4(0X(*./636-,4(.,(1,2-*.(1,6-12-,Q6/23<P
�,uu,r,Y(,32(,63,/014*/M8(J,(,4306/632(,+(6-*:,.30/X-123*,3,/02-0M8(

6-,*-3</S3*,31,+*(931,03,<>0=53,/0=<-13J,0(1,2-*.(1,6(,3*2/=(,vuJ,+3*:=*3X(

u(KI6(,C-=/.-02(,6(,B012/252(,6-,E>1/43P,p1,4(02-�6(1,631,+*(931
*-3</S3631,031,<>0=531,/0=<-13,-,+(*25=5-13,1-*8(,/6N02/4(1P
uP,I1,/014*/MW-1,1-*8(,O5<=3631,+-<3,;(0=*-=3M8(,6(,B012/252(,6-

E>1/43J,-.,1-5,31+-42(,X(*.3<J,0(,+*3S(,.:7/.(,6-,�x,�0(9-023�,6/31
3+A1,(,V.,6(,+-*>(6(,6-,/014*/M8(J,+5U</4306(K1-,3,6-4/18(,0(,@/:*/(
pV4/3<,6(,Q1236(,0(,+*3S(,6-,v,�4/04(�,6/31,�2-/1P
�,ts,r,p,4(045*1(,6-9-*:,*-3</S3*K1-,0(,+*3S(,6-,2*/023,3,4-02(,-,9/02-

6/31J,3,4(023*,63,6323,63,+5U</43M8(,0(,@/:*/(,pV4/3<,6(,Q1236(,63
3+*(93M8(,631,/014*/MW-1J,6-,34(*6(,4(.,(,3*2/=(,t��,6(,C-=/.-02(,�-*3<
63,GH)P
�,us,r,I,4(09(43M8(,+3*3,31,+*(931,1-*:,+5U</4363,0(,@/:*/(,pV4/3<

6(,Q1236(,0(,.>0/.(,v,�4/04(�,6/31,�2-/1,302-1,6-,153,*-3</S3M8(P
�P,p,4(045*1(,1-*:,*-3</S36(,1-=506(,4*/2R*/(1,(UO-2/9(1J,-.,6531

X31-1J,+(*,.-/(,6-,32*/U5/M8(,6-,0(231,-.,+*(931J,311/.,6/9/6/631�
B,K,t�,X31-,�-</./032A*/3�,r,393</3M8(,6-,+*(O-2(,3436N./4(,K,+-1(,xJv�
BB,K,u�,X31-
3�,O5<=3.-02(,6(,.-.(*/3<,4(.,+*(93,+�U</43,6-,3*=5/M8(,K,+-1(,��
U�,+*(93,6/6:2/43,-,*-1+-42/93,3*=5/M8(,K,+-1(,��
4�,3+*-1-023M8(,6(,+*(O-2(,6-,+-1L5/13,-,*-1+-42/93,3*=5/M8(,r,+-1(

uJvP

�,ts,K,I,4(09(43M8(,6(1,/014*/2(1,+3*3,3,*-3</S3M8(,631,+*(931,1-*:
+5U</4363,0(,@/:*/(,pV4/3<,6(,Q1236(P
�,us,K,H-*:,-</./036(,6(,+*-1-02-,4-*23.-J,1-.,+*-O5>S(,6-,-9-0253/1

130MW-1,<-=3/1,43U>9-/1J,(,4306/632(,L5-J,3,L53<L5-*,2-.+(�
3�,4T-=3*,3+A1,(,T(*:*/(,-123U-<-4/6(,+3*3,(,/0>4/(,6(1,2*3U3<T(1,6(

4(045*1(,(5,6-,L53<L5-*,5.3,631,+*(931J,/04<51/9-,+3*3,(,1(*2-/(,6-
+(02(�,1-,T(59-*�
U�,6-/73*,6-,4(.+3*-4-*,L5306(,1(</4/2363,153,+*-1-0M3,031,X31-1,6(

4(045*1(,(5,1-,351-023*,631,+*(931,1-.,352(*/S3M8(,63,;(./118(
�5<=36(*3�
4�,-X-253*J,0(1,6(45.-02(1,6-,+*(93,L5-,-7/O3,(,30(0/.32(,63

352(*/3J,L53<L5-*,1/03<J,.3*43J,*5U*/43J,30(23M8(,(5,311/0325*3,L5-
+-*./23,153,/6-02/V43M8(�
6�,36(23*,4(.+(*23.-02(,/036-L536(,(5,L5-,9-0T3,3,25.5<253*,3

*-3</S3M8(,631,+*(931,(5,6-,L53/1L5-*,(52*31,-23+31,6(,4-*23.-J
+-*25*U306(,3,(*6-.,6(1,2*3U3<T(1,+(*,.-/(,6-,.30/X-123MW-1,9-*U3/1
(5,4(06523,/04(.+32>9-<,4(.,3,</15*3,-,3,2*30L5/</636-,6(,3.U/-02-�
-�,+(*23*,3*.3,6-,X(=(,0(,<(43<,6-,*-3</S3M8(,631,+*(931J,3/063,L5-

+(1153,352(*/S3M8(,<-=3<,+3*3,(,*-1+-42/9(,+(*2-J,*-113<936(1,(1,431(1
-74-+4/(03/1,+*-9/12(1,-.,<-/,-,-7+*-113.-02-,352(*/S36(1,+-<3,;(./118(
�5<=36(*3P
�,�s,K,Y3,393</3M8(,631,+*(931,+-<3,4(./118(,O5<=36(*3J,1-*:

4(01/6-*363,3,V03</636-,-72-*0363,+3*3,3,4*/3M8(,63,93=3,�4(04-118(,6(
4<3*(,6(4-02-�,�,L53<,1-,6-12/03,(,+*-1-02-,4(045*1(J,6/1+(0>9-<,0(,30-7(
3(,+*-1-02-,-6/23<P
�P,�,+*(93,6-,393</3M8(,6(,+*(O-2(,3436N./4(,3+</43.K1-,31,1-=5/02-1

0(*.31�
B,r,0(,32(,63,/014*/M8(J,(,4306/632(,6-9-*:,3+*-1-023*,+*(+(123,6-

+*(O-2(,3436N./4(J,0(1,2-*.(1,6(,/2-.,tJ,/04/1(,�BJ,6-12-,Q6/23<�
BB,K,43U-*:,�,;(./118(,�5<=36(*3,(U1-*93*J,(U*/=32(*/3.-02-J,(1

1-=5/02-1,4*/2R*/(1,+3*3,393</3M8(,6(,+*(O-2(,3+*-1-0236(�
3�,36-*N04/3,3(,+*(O-2(,3436N./4(,63,G0/636-J,6/1+(0>9-<,-.

T22+1�ww+(*23<P/XP51+PU*w6/*-2(*/3w1/2-1w+(*23<P/XP51+PU*P6/*-2(*/3wV<-1w)*(O-2
(�uxI436�;��II./4(�ux6(�uxB012/252(�ux6-�uxE�;��I@1/43�ux63
�uxGH)�uxuxu�Kuxu�P+6X�
U�,36-*N04/3,3(,+*(O-2(,3436N./4(,6(,6-+3*23.-02(J,6/1+(0>9-<,-.

T22+1�ww+(*23<P/XP51+PU*wX=-w1/2-1w+(*23<P/XP51+PU*PX=-wV<-1w)*(O-2(I436�;�
�II./4(uxu�K@E�Q�uxK�uxttPx�Puxu�P+6X�
4�,36-*N04/3,3(,+-*V<,6(4-02-,L5-,4(0123,6(,30-7(,6(,+*-1-02-

-6/23<�
6�,(*/=/03</636-J,-7-L5/U/</636-,-,4(-*N04/3P
)3*:=*3X(,�0/4(,r,I,;(./118(,�5<=36(*3,-<3U(*3*:,+3*-4-*

4/*45012304/36(,-,4(0X-*/*:,31,*-1+-42/931,0(231J,L5-,1-*8(,6/95<=3631,6-
34(*6(,4(.,(,4*(0(=*3.3,6(,4(045*1(P
vP,I(,2R*./0(,63,3+*-4/3M8(,63,+*(93,-</./032A*/3J,4363,4306/632(

2-*:,6-,4363,-73./036(*,5.3,0(23,V03<J,(U1-*9363,3,-9-0253<,3+</43M8(
63,+(0253M8(,6/X-*-04/363,0(1,2-*.(1,6(,/2-.,tx,6-12-,Q6/23<P
)3*:=*3X(,�0/4(,K,H-*8(,4(01/6-*36(1,T3U/</236(1,+3*3,3,u�,X31-,(1

4306/632(1,L5-,(U2/9-*-.J,63,.3/(*/3,6(1,.-.U*(1,63,;(./118(
�5<=36(*3J,0(23,.>0/.3,�,�1-2-�P
�P,p,O5<=3.-02(,6(,.-.(*/3<J,-7+*-11(,.-6/302-,0(23,=<(U3<J

/04<5/06(,3*=5/M8(,-,393</3M8(J,6-9-*:,*-�-2/*,(,.R*/2(,6(,4306/632(P
�,ts,r,Y(,O5<=3.-02(,6(,.-.(*/3<J,3,4(./118(,3+*-4/3*:�
B,r,+*(65M8(,4/-02>V43J,</2-*:*/3J,V<(1AV43,(5,3*2>12/43�
BB,r,32/9/636-,6/6:2/43,50/9-*1/2:*/3�
BBB,r,32/9/636-1,*-<34/(03631,�,+*-123M8(,6-,1-*9/M(1,�,4(.50/636-�
B�,r,32/9/636-1,+*(V11/(03/1,(5,(52*31J,L5306(,X(*,(,431(�
�,r,6/+<(.31,-,(52*31,6/=0/636-1,50/9-*1/2:*/31P
�,us,r,E/063,3,3*=5/M8(,6-,2(6(1,(1,4306/632(1J,3,;(./118(,�5<=36(*3

1-,*-50/*:,-.,1-118(,1-4*-23J,(431/8(,-.,L5-,4363,-73./036(*,-<3U(*3*:
+3*-4-*,-14*/2(,4/*45012304/36(,1(U*-,(1,.-.(*/3/1,6-,4363,4306/632(,-
4(0X-*/*:,31,0(231,*-1+-42/931P
�PI,+*(93,6/6:2/43,1-*:,+�U</43J,4(.,3,65*3M8(,.>0/.3,6-,L53*-023,-

.:7/.3,6-,1-11-023,./052(1J,-,9-*13*:,1(U*-,(,+*(=*3.3,63,:*-3,6-
4(0T-4/.-02(,+*-9/12(,0-12-,Q6/23<P
B,r,(,4306/632(,-14(<T-*:,(,2-.3,4(.,U31-,0(,+*(=*3.3,6(,4(045*1(�
BB,r,(,4306/632(,+(6-*:,52/</S3*,(,.32-*/3<,6/6:2/4(,L5-,O5<=3*

0-4-11:*/(�
BBB,r,L5306(,32/0=/6(,(,�xs,�1-73=R1/.(�,./052(,6-,+*(93J,3,;(./118(

�5<=36(*3,6-9-*:,/02-**(.+-*,(,4306/632(�
B�,r,1-,3,-7+(1/M8(,6(,4306/632(,-04-**3*K1-,3L5R.,6(,�xs

�L536*3=R1/.(�,./052(,6-,+*(93J,6-9-*8(,(1,-73./036(*-1,4(0X-*/*,0(23
S-*(,3(,4306/632(,03,*-1+-42/93,+*(93P
�,r,3(,V03<,63,3+*-1-023M8(J,(1,.-.U*(1,63,;(./118(,�5<=36(*3

+(6-*8(,1(</4/23*,-14<3*-4/.-02(1,3(,4306/632(J,08(,+(6-06(,(,2-.+(
.:7/.(J,-02*-,+-*=50231,-,*-1+(1231J,-74-6-*,x�,�1-/1�,./052(1,+(*
-73./036(*,(5,�x,�2*/023�,./052(1,0(,2(23<�
�B,r,I1,0(231,63,+*(93,6/6:2/43,1-*8(,32*/U5>631,3+A1,(,2R*./0(,631

+*(931,6-,2(6(1,(1,4306/632(1P
)3*:=*3X(,�0/4(,r,I,+-*2/0N04/3,6(,2-.3,-.,*-<3M8(,3(,+*(=*3.3,6(

4(045*1(,1-*:,4(01/6-*363,+-<3,;(./118(,�5<=36(*3,03,32*/U5/M8(,63
0(23P
�P,I,3+*-1-023M8(,6(,)*(O-2(,6-,)-1L5/13,1-*:,X-/23,03,X(*.3,6-

6/:<(=(J,08(,6-9-06(,-74-6-*,�x,�1-11-023�,./052(1,+3*3,3,2(23</636-
6(1,-73./036(*-1,-,�x,�1-11-023�,./052(1,+3*3,(,4306/632(P
B,K,Y3,393</3M8(,6(,+*(O-2(,6-,+-1L5/13,6-9-*:,1-*,4(01/6-*363,153

36-L53M8(,�,:*-3,6-,4(0T-4/.-02(,6-12-,Q6/23<J,153,*-<-9�04/3,-
(*/=/03</636-J,-,9/3U/</636-,�,<5S,63,/0X*3-12*525*3,-7/12-02-,03,G0/636-P
�P,I(,2R*./0(,63,3+*-4/3M8(,631,+*(931J,4363,4306/632(,2-*:,6-,4363

-73./036(*,5.3,0(23,V03<,L5-,1-*:,3,.R6/3,+(06-*363,631,0(231,+(*
-<-,4(0X-*/631,031,6531,X31-1J,(U1-*936(1,(1,+-1(1,.-04/(036(1,0(,/2-.
�,-,3,-9-0253<,3+</43M8(,63,+(0253M8(,6/X-*-04/363,0(1,2-*.(1,6(,/2-.
tx,6-12-,-6/23<P
txP,I+</43*K1-K:,+(0253M8(,6/X-*-04/363,3(1,4306/632(1,+*-2(1J

+3*6(1,-,/06>=-031J,0(1,2-*.(1,(*3,-1+-4/V436(1P
�,ts,K,I,XA*.5<3,6-,4:<45<(,63,+(0253M8(,6/X-*-04/363,3,1-*,32*/U5>63

3,+*-2(1J,+3*6(1,-,/06>=-031J,-.,2(631,31,X31-1,6(,4(045*1(,+�U</4(,R�
)@,�,�F;I,r,F;))B�,w,F;))B
p06-�
�,)@,R,3,+(0253M8(,6/X-*-04/363J,43<45<363,+(*,-73./036(*J,3,1-*

34*-14/63,�1,0(231,6-,2(6(1,(1,4306/632(1,+*-2(1J,+3*6(1,(5,/06>=-031
L5-,.30/X-123*3.,/02-*-11-,-.,+3*2/4/+3*,63,+(0253M8(,6/X-*-04/363P
�,F;I,R,3,+(0253M8(,.R6/3,63,4(04(**N04/3,3.+<3,-02*-,2(6(1

4306/632(1,L5-,+(0253*3.J,-74<5/06(K1-,(1,/03U/</236(1J,(5,1-O3J,(1,L5-
08(,(U2/9-*3.J,63,.3/(*/3,6(1,-73./036(*-1J,0(23,V03<,.>0/.3,�,�1-2-�P
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()*+),+-.+/012/345064/71)71228)794:/*1,1./1./74),9,4*1./;<+/01)*<4245
+/;<+/)=1/.+/,+76424245/7151/02+*1.>/042,1./1</9),?@+)4./+/4;<+6+.
;<+>/*+),1/.+/,+76424,1/02+*1.>/042,1./1</9),?@+)4.>/10*4245/012/)=1
042*979042/,4/01)*<4A=1/,9B+2+)794,4C
D/EFGGH/I/4/01)*<4A=1/5I,94/,4/71)71228)794/GGH/+)*2+/*1,1.

74),9,4*1./;<+/01)*<4245>/+J76<9),1-.+/1./9)4K969*4,1.C
L/MN/-/O/BP25<64/0424/406974A=1/,4/01)*<4A=1/,9B+2+)794,4/Q./)1*4.

R)49./,+/02+*1.>/042,1./+/9),?@+)4./IS
TUFGGH/V/WX/Y/GZ[/\/T]FGGH
)̂,+S
D/TUFGGH/I/4/)1*4/R)46/)4/B4.+/,1/71)7<2.1/0_K6971>/40P./4/406974A=1

,4/01)*<4A=1/,9B+2+)794,4/+/;<+/@+242̀/4/764..9R74A=1/,1/74),9,4*1/)4
+*404/,1/71)7<2.1/0_K6971>/6959*4,4/Q/)1*4/5̀J954/02+a9.*4/+5/+,9*46C/O1
*I259)1/,4/B4.+/,+/71)7<2.1/0_K6971>/4/)1*4/R)46/04..4/4/.+2/71).9,+24,4
4/)1*4/.9506+./,1/74),9,4*1C
D/T]FGGH/I/4/)1*4/.9506+./,1/74),9,4*1/K+)+R79̀291>/.1K2+/4/;<46

.+2̀/406974,4/4/01)*<4A=1/,9B+2+)794,4C
L/bN/-/̂./7̀67<61./4/;<+/.+/2+B+2+5/1./LL/XN/+/MN/,+.*+/9*+5/,+a+5

71).9,+242/,<4./74.4./,+79549./+/B24Ac+./54912+./1</9@<49./4/d>e/W79)71
,I7951.[/,+a+5/.+2/422+,1),4,4./0424/1/)_5+21/9)*+921/.<K.+;<+)*+C
L/fN/-/O/01)*<4A=1/,9B+2+)794,4/WGZ[/02+a9.*4/)+.*+/42*9@1/406974-.+/4

*1,1./1./K+)+R79̀291./g4K969*4,1.>/1</.+h4>/41./;<+/*+)g45/4*9)@9,1/1
,+.+50+)g1/5?)951/+.*4K+6+79,1/)1/+,9*46/,1/7+2*45+>/71).9,+24,4>
0424/+.*+/_6*951/R5>/4/)1*4/.9506+.C
L/eN/-/T4/9)+J9.*8)794/,+/74),9,4*1./K+)+R79̀291./,4/01)*<4A=1

,9B+2+)794,4/+)*2+/1./g4K969*4,1.>/)=1/.+2̀/7467<64,4/4/01)*<4A=1
,9B+2+)794,4C
L/iN/-/O/01)*<4A=1/,9B+2+)794,4/)=1/.+2̀/406974,4/;<4),1>/)4

BP25<64/,+/7̀67<61/,4/01)*<4A=1/,9B+2+)794,4/WGZ[>/4/EFGGH/W01)*<4A=1
5I,94/,4/71)71228)794/GGH[/B12/54912/;<+/4/EFO/W01)*<4A=1/5I,94/,4
71)71228)794/45064[C
XXC/O./)1*4./,4./021a4./01,+2=1/a42942/,+/j+21/4/,+j>/715

4021J954A=1/4*I/4/0295+924/74.4/,+79546C
XMC/̂/2+.<6*4,1/,1/71)7<2.1/.+2̀/02176454,1/0+64/7159..=1/h<6@4,124
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5̀J951/,+/nd/W)1a+)*4[/,94.C
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HH/l/402+794A=1/,4./9).729Ac+./0+64/F1)@2+@4A=1>/)1/;<+/*4)@+/41.
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.9.*+54./71506+J1./+t1</41./.9.*+54./,9)p5971.>/71)*29K<9),1/0424/;<+
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0+..14/*+)g4/K<.74,1/7164K124Ac+./715/@2<01./,+/0+.;<9.4/+J*+2)1./Q
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