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" ($6%*4-%/",% ,<<,+/%'<%*% $H4: KALEIFLHEY, 1BY Z[r%#4%,L+,$$%'<% P>2% TO*($/%
$Y9QHD6%3*44'4%e%V -, (*(-%Z[[DUBY!" Yo*+I#AX# 4% <% /" YoSBEI*/" [#+%4,(A'.$%$BS/,E%
(%", % 9#] #1*(BK/"B('#-%*L#$% TRIASEAZ[[16% R, 990 1. THSHRZ [[IU%*1$'%*1/,($%/", %
(*1,%'<%$, +(,/#'4% ' <%/"B(#-%*4-%*-(,4*1%" (E'4,$%*<<, +/#4:%>8%

3"1#4:%'<%/",%9,(#9",(*1% *(,*$% *4-%" (T 4SH/#A, % $/(.+/.(,$% T+"*9/,(% Z8]8]U6%
$IHE.1*,$%/",%9(,'Q/#+%*(,*%#4%/",%"B9'/"*1*E.$% <(E%&",(,%,<<,(,4/%#A4<E*/#'4% AH*%
E'V'4,.(4$%HSYE,-#*/,-%/'%/" Yo E.$+1,S6%4: 9B 4%H#4+(,*$,%#4%/" (E'(,.. 1*/'(B%E.$+1,%
I'4,8% 2<% /"% +"1#4:% +'4I1#4.,$6% /" % [1{EHBY% E.$+1,% /'4,% #$% $.9,(#E9'$,-% JB%
E#+( A#I(*1'4$8% G"H#A, (HAHANSH*(BY% +4/(*+1H1, % *+HA#IBY '<% $),1,/*1% E.$+1,$6% 4'/%
HAN'TAHA:%A'1.41*(BY%E'A,E,4/$%' (%,L/,(4*1%&'()6%*4-%&" ,(,%/" Yo#4-#A#- * 1%E ' (Y. 4#/$%'<
1" % E.$+1,$% -#$+"*(:,% *$B4+"('4". $1B8% 24% E#1-% $"#A, (#4:6% ", % +'41 (*+/#1,% *+/#AHB% *
E'/'(%.4#/$%#$%9, (#'-#+*16%& "#1,%H#HA%E'(,%S$,A, (%S #A, (#4:6%#/%#$% +'4/#4. . $8%"#$YoH
>S%ZKI%/HE,$%*J'A,%I*$*1%1,A,1$8%!", K ABYASERTS HA, (RO (#1BY%(/(#,A,-%
<('E% 1#9#-$6% &",(,*$% .4-,(% "#:"% #4],4$#/B% $"#A, (#4:% +*(3"B-(*/,$% J,+'E,% -'E#4*4/%
TH,J,(%e%C*E*4A%Z[[iU8%%

1" %OE,/*J 1H+% (%, Y%#4+(,*$,$%*1$'%/ ¢ AR "HA, (#4:%/",(E": 4, $#$S% TVGIU8%VG1%#$%
- <H4,-%*$%" /% (- +# 4%-.,. % 'Y E,[*J'1#+% ,4,(:B%/(*4$<'(E*/# 4% IB% 9('+,$$,$%/"*/%-' Y%
4'1% HAA'LA, % +'41(+/#'4$% '<% $),1,/*1% E.$+1,% T#8,8% $"#A, (#4:U8% 24% VG!% " */% #$% :
I"("."%$9, +#*1%.4+' . 91#4:%9('1 #4$% T @ IFKIWEAY0/" % I ( &A% *-#9'$, % /#$$., % TP=U8%
P=1% #$% (#+"1B% #44,(A*/,-% &#t/"% $SBEQ*/" [#+% 4,(A,$8% @3FK]% #$% *% E#/'+"4-(#*1% +'
9(',#4% *11'&#4:% I",% #4<1.L% '<% 9(/'4$% #4/'% E#/'+"4-(#*% *4-% .4+ O1#4:% 'LH#-*I#A,%
9"$9" (B1*/#48% ?4% ["#$% 9('+,$$6% ",*/% #$% 9(-.+,-% #4$/,*-% '<% =F8% 2,1*/#A,1B% 1*
-, 9'$#/$%'<% J('&4% *-#9'$,% [#$$.,% +*4% 1, % <'.4-% #4% 4,&]' (4$8% C'&, A, (6% #4%*-.1/%9,($'
I"% " *1% 9(-.+1# 4% I"(".:"% VG!% #$% 4'/% A,(B% $#:4#<#+*4/6% J./% E*B% J,% *+/#A*/,-% #<9
,L9'$.(,%/'%+'1-%#$%0+"('4#+% T3*44'4%e%V -, (:**(-%Z[[bU8%%

27 @ TB&/(%$%) &(48&), $0+*=8-*=*0%"$&

5.140$%#6$%$121#!743$" [ 19%8'-B%" , */%JI*1*4+,%,Q.*/# 4% #$Y%* Y E*/"E*/#+*1%,L9(,$$#' 4%
I"*1% -, $+(#3,9% /",% 4.,/% (*1,% *I% &"#+"% [',% J'-B% :,4,(*/,$% *4-% ,L+"*4:,$% ", */% &#/"% #/$
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AAH(AE, A%T<#($/%1*&%'<%/",(E'-BA*E# IS UBIMHSY0&*//% THUE%'</,4%*1$'%, LI(,$$,-%o#4%
(, 1*/4 4%/'%. A#/%*(,*%'<%J'-B%$. (<* < g6H_E

Ga>KTHUKTMUKT3UKTOUKT2U%%

&",(,% Gas$/'(*:,% '<% J-B% " */6% >aE,/*J1#+% ,4,(:B% /(*4$<'(E*/# 4aE,[*J'1#+% (*/,6%
Ha&'()% (*/,6% Ma,A*Q' (/#AIA% /(*4$<, (6% 3a+AA, +HAMo /(*4$<,(6% 0a+'4- +/#A,%

" %1% /(*4$<,(6% 2a(*-#*4/% " *I% ,L+"*4: 8UsI(,6% <'(% *+"H#,A#A: % *% [ (E*1% J*1*4+ % /" %

(%1, %' <%/ (*4$<, (%'<%" *%<(E%/" %$.(<*+,%/'%/" %, 4AH(4E, H%E.$/%,Q.*1%" */%9(-.+/# 48%°

8I"1+0,1$1")&H" % <'.(% J*$#+%  AAH(AE, 41*1% ASIRTES, +/#4:% " (E*1% J*1*4+ %*(,%/", %
*EJ#,41%1,E9, (*1.(,6% (*-#*4/%1,E9,(*/.(,6% *#(% E'A,E, 4/$%*4-% " E#-#/B8Y% 3 EIH#4,-% &H#]"%

E /5T 1#+% " *1% (- +1#'4% *4-% +1'["#4:6% I",$,% A*(#+J1,$% <'(E% /"% <.4-*E,4/*1% <*+/'($%
- <HAHA:Y%" E*A%]" (E*1%, 4AH(4E, 4/$% T 7#:%]8U%TF*($'4$%Z[[fU8%

Efferent

}
™ e

Shivering
Thermoreceptors i | Sikuting

Metabolism

Cardiovascular response

Behavioral responses

INDIVIDUAL FACTORS
Age, Gender, Size, Fitness, Fat %, Health, Medication, Adaptation to cold

EXERCISE

@O+>183)1=:,2061-=)4,&4)+:(2-&4B!.B -),12%6*1, 20%! 12#-&4.121 1)#-0%+1-=)4,2(132(2%¢#)>!

H#A-0% #$% *% E*(),-06 <*+/' (%o *::(*AX/H#A:% +" 1#4:% .4- (% +'1-% , AAH('AE, 4/*1% + 4-#1# 4$8%!" %
&HA-+"#11% Q. */#4% T(,+,4/1B% (,AHS,-U%'96).5%'.4/% "% +EIH4,-% ,<<,+/$% '<%
1,E9,(*].(,%*4-% &#A-%6*4-%6 9(,-#+/$%/" Yo+"1#4:%'<%/" % I*(, % $)#4% THH#A-% 3" #11%!, E9, (*/.(,9
24-,L6% "//9;YY&&EBAESSA 8. AY'EYEHA-+"#11YUBY 2*-#*/#4% <(E% /"% $.4% *4-% -#<<,(,
$.(<+,$% .4-,(% $.44B% + 4-#1# 43% #$% *4% $1((4% '<% " *IBor?8-Y% AAH('AE,4/$6%
E'HS$/.(,%-.,%/'%0(,+HOHH# AY $4'&< 11U E*BYo-+*.$, %08, [[#4:%'<Vo+1'"HA: 6% & #+"Yo- +(,*$,$%#
HAS. 1¥/# 4% A*L. % *4-% O', 41, $% +"1#4:8% >'#$/.(,.% E*BY% *1$'% '(#:#4%1,% <(EY% $&,*/#4:6%
& HH"Y%*1$'Y%- +(,*$,$% /", %o +1'/"HA: Yo HAS. 1294 AVA4, $% /" %" *1% 1'$$8%=$%/" % /",(E*1%



2%

+4- HHAHIBY'<% & (Y% HS%*OO('LHE*/, 1BY% Zi%/HE,$%/"*I%'<%,L9'$.(,%/' %+ 1-%*#(6%" */%1
E*(),-1B% #4+(,*$,-% JBY% #EE, ($#'4% #4/'% &*/,(8% 4% *--#1#4% ['% I", % /B9, % '<% L 9'$.(,% T*
&*1,(6% &H4-UB% /", % #4/, ASH/BY *$% &,11% *$% /", % -.(*/# 4% '<% [" % ,AAH('AE,4/*1% ,L9'$.(,%
*<< +$%/" %" (E¥1%I*1*4+,8%

@$H4:% *9O('I(H*],% +'1-% O('/, +H#A,% +1'"H#A:% ,4*I1,$% *+HAHIH#,$% I'% J,% 9,(<'(E,-% ,A,4
4-(% A,(B% +'1-% AAH(AE,A1*1% +4-##4$8% 1".% 4,-% <'(% /I",(E*1% #4$.1*/# 4% A*(#,$%
-,9,4-H4:%'4%" %, AAH#(AE, AI* 1%+ A-#I# 4$%*4-%]" %1, A, 1% <%*+/#A#IBY% T 2G5!2%]][igU8%

G,A, (*1% #A-#AH- *1% <*+['($% *<<, +/% " E*4% /" (E*1% J*1*4+,% *4-% " % +'4$,Q.,4/% /" (E*1¢
(,$9'4$,$8%!"$,%*(,;%:,4-,(6%*:,6%$#d, 6% <#/4,$$6%*4-% /" %*E'.4/%'<%$.J+./*4, $%<*/%T 8
P.--% !"# S gg]6% C*A, /BB MEGiI6% WA% 5 HNHAPMEZ [[|6% G+ )SUBREZ[[bUSY
24/,(,$1#4:1B6% *1$'% 9,($'4*1#/B% *<<, +/$% /"% *.['4'EH+% 4,(A'.$% $B$/,E% (,$9'4$,$% *4-% /"
$.J$,Q.,4/%/" (E*1%(,$9'4$,$% TR, J LHSMRZ [[fUB% /% &*$%'I$, (A,-%6/"*I%, LI(A,(I$%(,*+/%
E'(,% $/(4:1B% /% +1-% -H#$+E<'(/% JBY #4-+(*$#4:% I" #(% "*(% (% *4-% $,+(,/#4% '<
4'(*-(,4*1#4,% TV=U% TR, J 14 $%EZ[[0US% C,*1/"% E*B%< 1§ (E*1% J*1*4+,8% 7'(%
L¥E9L,6% +*(-#A*$+15(6%+(#4'1#+*16% E.$+.1%(% '(% 4,.(*1% -#$(-($% E*B%
SHAH<HHA/1BY% *<<, +1%-" #1996 *4-% 1'$$8% =1$'6% /", % .$,% '<% +,(/*#4% E,-#+*/#'4% *4-%
-(.:$% E*B% 9(,-#$9'$,% $.X,+/$% /'% + 1-B4(\% E*#41B% -(.:$% /"*/% *<<,+/% /"% <1.#-%
JFLH A+ BYARS+ AS/(H+H A%+ A-Y' (Yo-#1*H A%*A-Yo+*(-#*+ %< A+/# A8%T' (%, LXE9L, 6%+, (/*#4%-(
*4-% E, -#+41#'4% E*B% *<<,+/% J,"*A#'.(% *4-% 9(,-#$9'$,%*% 9, ($'4% /'% /" %6 *-A ($,% ,<<, +/$%'<
+'1-8% 7#4*11B6% /",(E*1% J*1*4+,% #SYEH() - SBBH<),"*A#' (% T,8:8% $,)#4:% $",1/,(6%
+1'/"#4:U8%

27 @ TASO0+(0$"$/)#(%2&),$0+*=8&'$%")#(%'&*%3&"(+4(0)&

5.1+0(H21-"(+ S 134" 1+0$%6#) ! 1)$", (1)&R06/" (E'(,+,9/ ($%*(,%<(,, %4, (A, %, 4-#4:$%*4-%

*(,% #1",(% 1+'1-m% (% 1&*(Em% /B9, $6%64*%6-1% /" #(% (,$9'4$,$% /'% S/HE.1#8% 2,+,4/%
VAL, -1, %$.:1,$I$%/"*1%]" YO (HA+#9*1%/, EQYEH, 4% ($Y6#4%/", %4, (A, %, 4-#4:$%J,1'4:%/'%

I % I(*A$#,41% (,+,9/'(% 9'H#41% TI2FU% $.9,(<*E#1B% '<% /" ,(E'S, ASHIHA % +*/#4% +"*44,1$%
TW,/$YoH SHEZ[[D6% 2,#-% Z[[iUB% " % /" (E'12F$% *(, % *+/#A*] % IBY -#S/HA+% 9"BS#' 1 :#+*1%
1,E9,(*1.(,$6% *4-% *(,% #AA'LA -% #4% AR NIAE*1% HA<'(E*/H4% #AI'Y% +" E#+*1% *4-%

L+ (1% $H:4%1$% &H"HA% " % $,45' (B% 4,(A'.$% $BS/, EB% I", % E*#A% /(*4$- +/# 4% E, +"*4#3
<'(Yo +"1HA:% ++.($% 9'SSHILBY AH*% *% +'1-K% *4-% E,4/" LK*+HA*,-% #4% +"*44,1% TI2F>
GI('4:,(Yo+"1HA: % +HAX,$%*4'I" (%1 2F%+"*44, 1% 4*E,-% 1 2F=]%T*4)B(#4K 1#), UB%6 & "#+"%"*$X
3,,4%$.::,$/,-%1'%.J,% (,1*/,-% [ %+ 1-Y%-dOHE A% T2, #-% Z[[iU8% 7'.(% |2FW% +"*44, 1$%*(,%
“+HAY] <% IB% " *[#4:% TI2FW]KbUSY% 2% '$SSB0-% /%1% /,E9, (*1.(.% 9,(+,9/#46%
A4+ QI A% *4-% A A% [*+I#1,% $,AS*/# AVLEPBOBHA Yo *+"% (6 TI(,, 4% Z[[DUB% " %

1" (E'(,+,9/'($%"*A, % %/ A+ Yo <H(HA: Yo O* HHABAI(* 1, % $)#A%/,E9, (*/.(,$6%J./%(,$9'4-%

I'% [" #(% $9,+#<#+% SIHE.1#8% =/% BESIBFEB6Y% +1-% *4-% &*(E% (,+,9/'($% "*A,%

(5 (#$1#+% 1, E9, (*.(,$% <'(% E*LHE. HHoSls-#$+"(, % <(,Q.,4+B8% 7' (% +'1-% (,+,9/'($6%
I"#$% (*4:,$% J,/&,,4% Zi% *4-% f[A36% (%-86EE % (,+,9/'($% J,/&,,4% b[% *4-% bj*38% =%

O* (%" L#t+*1%-#$+"* (1, Yo#4%+'1-%(,+,9/ (BYHIB/LAL-%*J'A, %biN38%P' "% &*(EY%*4-%+'1-%
(,+,9/'($%Q.#+)1B%J, +'E,%*-*9b&" 4%]" %/,E9, (*/.(, %6#$%),9/%+4$/*4/%T0,4$"*1'%]gj[6%
C.4%,1%]gh]U8%



7%

=06/" (E*1% $,4$*1H# A% H#A-H+*1, $% " &Y% *Ols9, (AR #/% #$% */% ", % $*E, % IHE % *% $,4%' (B%

L9, (#,4+,% *4-% 9$B+"1"#+*1% 9" 4'E,4'4% TF*($'4$% Z[[fU8% I" % *+/.¥1% $,4$*/#4% #$%
<'(E,-% #4% [" % J(*#4% *1% " % $'E*'S,45'(B% +'(/,L8% I" % E*#4% - |, (EHA*4I$% *<<,+/#4:% " U
NS A%'<%!" %", (E'(,+,9/' ($%*4-%/" Y%6H.A8%/" (EX1%$,4$*/# 4%*(,;%]U%/" %4.EJ,(%
<O (,+,9/ ($Y6#A4% *% $O, +H<H+% ,:# 4% T(HHEBBRT U% /" %o #4/ ASHIBY'<%/" % $IHE.1.$6%f
* %O/ [#'4% |, E9, (*].(,6% bU% /" % (*1,% '<UH,EF6 +"*4:,% *4-% iU% /" % $#d,% '<% /"% *(,*%
SIHE.1*/,-% TSO*/#*1% $.EE*/#'4U% T0,4$*1'% gj[6% C,4%,1% Jgh]U8% G/,A,4$% €% 3""% T]ggh
E*09,-96/" %" (E*1% $,ASH/HA#IH, $% #4% -#<<, (,4/%*(,*$%'<% /", %" E*4% J'-B%*4-0%6 <'.4-%o /"*/c
A*(#,$%*99( LHE*/, 1B%][[KLAD6/",%J'-B%S.(<*+,8%!" %539, 681 1B%4, *(%/" %E'./"6%
#$% LQ.#$#/, 1B% $,4$H#/#A 8% PBY% +E9*(#$'46% /" % /" (E*1% $,ASHI#A#IBY% '<% [ % ,L/(,E#/1
P (% (, HASYHS% 9" (Yo 4-%oHA/  (E,-#*/,6% (,$9,+/#A, 1B8%=11%J-BY%(,:#'4$%*(, %6 E'(, % $,ASH#/H#:
1'% +'1-% ["*4% ['% &*(E8% 2/% &*$% *1$'% <'.4-% ["*/% &H/"% *:,6% I",(E¥1% $,ASH/H#A#/BY% - +
TG/,A,4$%e%3"'%]gghU8%

5.140$%# 2(09(+"&HE*1% +'E<'(/% #$% -,<#4,-% *$% /" % (*4:,% '<% *EJI#,4/% 1,E9,(*/.(,$%

St H#AY &"H+"% *Uo ".EX4% #AWHEK0 +1'"#4:% L9(,$$,$% #4-#<<,(,4+,% I'% [",% [",(E*1%
AAH(AE, 4% <'(% *4% #4- <#4#,% 9,(# - N TIEBE<% /,(E$% <'(% /",(E*1% 9"B$#'1":B%
Z[[JU8% =4% 'A,(A#,8% '<% I" ,(E*1% +'E<'(/% *4-% -,|,(E#4#4:% <*+/'($% #$% #A,4% IB% F*($"
TZ[[fU8% ?G5% jjf[% 9('A#-,$% *$$,$$E,4/% E,/"'-$% *4-% I(#4+#91,$% <'(% 9(,-#+/#4:% [" (E*19
$,48*1# 4% *4-% [" % -,:(,,% '<% -#$+'E<'(/8% ?4% $.EE*(B6% /",(E*1% +'E<'(/% #$% -,9,4-,4/% '4%
$,A,(*1%,4AH#('4E A1* 1 %*4-YoH4-HAH- * 1 RETH($B T]Qj[U%-, <#4,$%/"(,, Yo+ 4-#I#'4$%<'(%*%
9,($'4%/'%J, % #4%&"1,KJ'-B%/" ,(E*1%+E<'(/;%]U%/",%J'-B%#$%#4%" */%I*1*4+ 6% ZU%$&,
#$% &HI"#4% +'E<'(/% 1#E#I$Yo *4-% FUPAYE /ER (F)(,% #$% &#/"#4% +'E<'(/% 1H#E#/$8%
7.(I" (E'(,6%*3$,4+,%'<%1'+*1%-#$+'E<'(/$HBWR*E(,-8% R '+*1%+'1-%-#$+E< (/% E*B%(#$,%
<('E%-(*.:"/$6%/" (E*1%*$SBEERY0' (Yo+'4/*+/%&H] "%+ 1- Y% BLEFH($'4$%Z[[fUB%2/%$™. 1-%

3,% 4',-% I"*/% $/('4:% +'1-% -#$+'E<'(/% E*BY% J,% *% $t:AH<H+*41% -#$/(*+1# 4% <*+/'(% ,$9,+#*
*<<,+HH#4:%/*$)$%(,Q . H(HA: Yo AHHL* 4+ %*4-Yo+ 4+ 4/ (*[# 48%%

5.1#19012"# (9# " 1+0$%6#)"$" 14 (18$%6# )1 1)$", (1)# $13# 2(09 (+"8B* 1% $,4*/# 4$% *4-%
HE<(1%*(,%(,1%,-%/'% /" %" (E*1%$/*/, RIABBY!" %o #4<1. 4+ %'<% 1'+*1%$, 4$*/#4% 'A%

A (F11% $, 4$¥/# 4% HSY% H#<<, (4% < (Yo -#<<, (,4/% I'-B% 9*(/$8% 7'(% ,L*E91,6% +" 1#4:%'<% /" 0
*4-%+" $/%*(,Yo- EHA*AI%*YotA<1. A+#4 QA1 IS S H# A8%R +*1%/" (E*1%$,4$*/# 4S%E*B%
J,%#4<1.,4+ -%JIB%/" %'A,(*11%/" (E*1%$/*/,%'<%/" %J'-B%T,8:8%*% 1'+*1%$,4$*/# 4% #$%9
*$06 &*(E% #<% /"% &"'1,% J'-B% #$% +'1-, (LHSTEFABIIBY 24% + 4/(*$/6% 1'+*1% +"1#4:%'<%
"*4-$% *4-% <,,/% E*B% 9("-.+,% *% &""1,KJ'-B% $,45*/#'4% '<% +'1-% I"*/% #$% 4'/% (,1*/,-% 'Y% |
E,*4% $)#4% /,E9, (*/.(,8% =(, A$YBHET Z[\U% #4-#+*] -% ["*1% [" % 'A,(*11% $,4$*/#4$% *4-%
HE<(1%<"11'8%/", %&*(E,$/%1+*1%$,4$*# 4% T" *-U%H#4%&*(E%, AAH#('AE, 4I$%*4-% /" %o+'1- $
T"*4-$% *4-% <, U% #4% +"1% , AAH( SESESES TG0 *%6 (- +/#4% #4% + (%, E9, (*/.(,6%

&HI"% *% &*(E% $)#4% /,E9, (*1.(,6% E*BY% J,% *% $.<<#+#,4/% SHE.1.$% <'(% /"% $,4$*/# 4% '<
T3*I*4*+08'# STR]GIZUBY 1", % +((,1*/#'4% J./&[UE*1% $,4$*/#4$6% +E< (/% *4-%
9"BSH# 1" #+*1% (,$9'4$,$% .4-,(% *% $/,*-BKSMAH(AE,4/% - A#*,$% <(E% /(*4$#,4/%
HA-HHA$% TI*: 08" SHRIG\6% C"*4: Ve SHRZ[[DUBY 2*0#-% $"#</$% #4% AAH(AE,A/*1%
1,E9,(*.(,$%+"*4:,%/" (E*1%$, AS*/# 4$%* A B4 %], <'(,%$)H#A%*4-%+'(,%/,E9, (*1.(,%*(,%

*1/,(,-% TI*::, Y #STHEO\UBYoHA-H+*IH4:%/"*/%/" (E* LB %6 *<<,+/,-% IBY%+"*4: $%#4%

" %/0b <1'€8% C"*4:% *4-% +'K&'(), ($% TZ[[0U% 9('A#-,% E'-, 1$% <'(% 1'+*1%*4-%'A,(*11% /" (E*1
$,4$*1# 4% *4-% +'E< (/% <'(% /(*4$#,41% 4' 4K .4#<'(E% /" (E*1% AAH('4E, 4ISSOBBRL, (H4%
TZ[[bU% *$$,$$,-% /",(E¥1% +E<'(1% .4-,(% "/,(:,4,"$% J./% $/,*-B% ,AAH#('4E,4/$6% *4-%



7%

BA-H+%],-%/"*%]" (E*1%-HS+ ARV (#:H4*/,-%IBY%/" BSEA, Yo (,+(HIE, 4% <% %+, (I#4%
4.EJ,(%'<%J"-BY%9*(/$%$,4$,-%*$%.491, *$*4/8%

;>;11C=B.0#2(16)41&4,2%%#)!0%#&(*!

(((%,1;# $13# -.<),2$%# -1+9(+0S 1 B&BSH#+*1% 9,(<'(E*4+ 90 #8/H/./,-% '<% ,4-.(*4+,%
T*,(J#+%*4-%*4* ,( I#+UBWE. $+. 1 (Yo<#/# ERFETRIBA*E#+%$/(,4:/"U%*4-%9" BSH#+*1%$)#11$A
TA,1'+#/B6% J*1*4+,6% *:#1#/BU8% 3"1#4:% '<% /",% E.$+1,% #E9Q*#($% E'$/% '<% #/$% <
99, (I#,$%1#),%9'&, (6%<'(+,%9 (- +/#'4%*4-%A, 1 +#/BYITASIBY 16 %5)$*%]gghUB%?4%
-BA*E#+% &'()6% /"% E*LHE*1% <'(+,% (- +/#'4% *4-% [" % 9'&,(% '<% $"(/K/,(E% ,L,(+#$,%
- +(*$,$% &" A% E.$+1,$%*(,%+"1,-% TG*(;, *4/%]ghj6% 3'B $H&Z[[fUSY% 7.(/",(E'(,6%
1" YoIHE, %o/ Yo, *+" Y EXLHE*196<"(+, % 2/, LU A 4% (*/, Yord+(,*$,$% T 7 BEM8g g [UB%
2%, ES%/"*/%,$9,+#*11B% <*$/% E'A, B, &EBH]I% % /% +"1#4:% TG*(:,*4/%]ghj6%5)$*%
]aghU8%=%-'$,K-,9,4-,4/%(,1*/# 4$"#9%J,/&,,4%/",%-,(,,%'<%E.$+1,%+"1#4:%T,8:8%E.$+1,%
1,E9,(*.(,U% *4-% -, +(,E,4/% #A%YE*4+ % "*$% J,,4% 'I$,(A,-% T5)$H8%&]ggjUs%
C'&,A,(6%,A,4%*% (*0#-06 1'&, (#4:%'< %6 I BOKIHAD6 T &HI"%*% &*(E% +'(,%/,E9, (*/.(,U%
E*BY% *1(,*-BY% -, +(,*$, Jp/#+96 EXLHE*1% <'(+,% (- +/#'4% T3",.4:% e% G 1 #A, (/% Z[[bU8%
" %H#E*#(,-%9'&,(%*4-% <'(+,%9(-.+/#'4%'<%+"1,-% E.$+1,$3% E*B% J,%-.,%/ % +"*4:, $% #4%
I" #(%4,.(E.$+. 1%(%< A+/H46%$.+" %o * SV HA+(,*$ -Yo+ *+HAH A% ' <Y E.$+ 1 19 SHEBY T5)$*%
19giUBY% +"*4:,-% (,<1,L% <.4+/# 4#4:% THEHEZ[[[6% D,&".($1% $SHEZ[[IU% (% *1/,(,-%
4,(A, %+ 4- +/# %A, 1'+#/B%T2./)'A,%Z[[JUS%%

3'EQ*(,-% /'V -BAXE#+% L, (+#$,6% $/*HAWE(U6+% ,L,(+#$,% #$% 1,$$% $.$+,9/#31,% /'%
+"1#4:8%!",% ,<<,+/$% <% E.$+1,% +"1#4.:%'4% $/*/#+% L ,(+#$5,% A*(B6% J./%#/% $, ES% /"*/%*
(4 4+,-%1'&, (#4:%'<% E.$+1,%/,E9, (*/.(, THIQ H#(,-%J,<'(,%9,(<'(E*4+,%-,+(,E,4/$%
*(,%'3$,(A,-8%!" % - +(,E,4/% #4% E*LHE*1% A'L.4/*(B% +4/(*+/# 4% (*4:,$% <('E%]|%/'%]gr%
&" 4% [" % E.$+1,% /,E9,(*/.(,% -,+(,*$,$%2'8% Z*3% T<'(% *% (,A#,&% $,,% 5)$*% JgghU8%
3"1#4:%+*4%"*A,%*%J, 4, <#+#*1%, <<, +80 YRS B[ H+%,L,(+#$,$6%$1 ' &#4:%/" % (*/,%'<%
< Yo+ A-YoHA+(,*SHA: Yo, A~ (*4+ Y HE % TF, /('<$)B%e%R#4-%]gh[U8%

I"9%*J'A E,4/#'4,-%-,<#+#/$%#4%9'&,(%*4-%+'K'(-#4*[#' 4% (,1*/,-%/' Y%+"1#4:%'<%E.$+1,$%
*4-%4,(A,$6% +'EJ#4,-% &#/"% "% +'E9 L, UHIBYI% E'A E,4/$6% *(,% 1#),1B% /"% (,$.1/% #4%
HE*#(,-%9"BS#+*1%9,(<'(E*4+,%#4%/",%+'1-8%

*()"A+$%0# 2(1"+(%0H , 1# " 14 TEABEHH, 41% 9'S/.(*1% +4/( 1% #$% HEO'(/*4/% <'(% E*4B% -*#1BY
4 [HARIH,$8% 2EQ*H(,-% J*1*4+ % E*B% (,$.1/% #4% - +(,*$,-% 9, (<'(E*4+,% *4-% #4X.(#,$% (,$.1/
<(E%$1H#IHA:6%/(HOOHA: Yoy A/$8Y6!" Yo+ 1-%, AAH(4E, AI%H]S, 1<6%EHI" Yot +B%S.(<*+,$
*4-% (- +,-% *E".4/%' <Y 1#:"1% -.(#4:% I" IK@HA*A% A-*4: (% 9'S/.(*1% $/* IH1#/B% TI*% %
=3,B$,),(*UZ[[DUBY>*#A/*HAHA:%'4, K$Y6J* 1*4+ Yot $Y6* 06+ EIL, L%9" 4 E,4'48%F'$/. (*1%+4/( 1%
+HASHS/$%'<%S$, 4% (B6%4, . (*1%*4-%E (%, 1,E,4/$8%G 4% (BYeHA<'(E*/# 4% '<%!", %J'-BK$%9'S/.
HSYoH4,-%/" ("% AHS X 16%SE*/'$, 45 (BY%*4-%A $/#). 1*(%SBS/, ES8%!", %*<<, (,4/%#A<'(E*/# 49
HSY #41,:(*1,-% *I% " % $O#A*1% +'(-6BYE EATH46% +,(,J,11.E% *4-% +,(,J(*1% +'(/,L8%
THA*11B6% 9'$.(*1% +4/(1% #$% 'J/*#4,-% JIB% 9(KO(:(*EE,-% *A/#+#9*'(B% 9'S/.(*1%
“ X $/E,4/$6%E.$+1,%(,<1,L,$6%9, (#9",(* WBYSIHE. $+1,$%*4-%/,4-'4$6%*$%&,11%*$%9(,K
9(:(*EE,-%*4-%A'1.4/*(BY%+((,+/# 4$% TR*/*$"%]gghU8%

3'1-%,L9'$.(,% E*BY% *<<, +/% 9'$/.(*1% +4/('1%/"("."% *% A*(#,/B%'<% E,+"*A#SES8Y% 7#($/1B!
+'1#4:% E*B% *<<,+/% [" % $,4%'(B% $BS/ HSWEHAY 9'S/.(*1% +'4/('18% 7'(% ,L*E91,6%



Z%

+'1#4:%'<% "% $'1,% *4-% *4)1,% E, +"*4'(390#4+(,*$,$% 9'$/.(*1% $&*B% E'E,4/*(#1B%
T>*4.$$'4%!"# $HEgQ[6% GIE SHEZ[[IUBY G,+'4-1B6% /" 08 9(D'($% 1'+*/,-% #4% /" %
E.$+1,$6% /,4-'4$% *4-% X'HAI$Y +*4% *1$1%490 IBYs<"1#4:6% (,$.1/4#4:% #4% +"*4:,$% #4%
4,.(E'T (% <.A+/#A4$8% I"#(-1B6% +"1#4:% E*B% *1$'% - +(,*$,% /"% *+#AH#IBY '<% /" % E.$+1,
$OH#A-1,$6% 1,*-#4:% ['% $.99(,$$#'4% '<% /,4-'4K(,<1,L% *E9L#/.- $6% +'4%$,Q.,4/1B% *<<, +/#4
4,.(E.$+.1%(% +4/( 1% T5)$* Vst SHEZ[[[US% 7'.(/"1B6% /"% 4,.(*1% /(*ASEHSSH 4% '<% J'/"%
*<< (,41%*4-% <<, (,41%HA<' (E*# 4% E*B%J, % $1'&,-%-.,% /Yo +" 1#4:%'<% /" % 4,(A, $% T2./)'A,Y
ZINU8% 7.(/" (E'(,6% I",% *J'AE,4l#4,-% HEOHH(,-% E.$+.1%(% <.A+/#4% -..% ['% +"1#4:%
T5)$*%]gghU%+.1-%(,4-,(%/" Yo <#4,KI.AH#A:%'<WE'A E, 4/$%&" 4% EXHA/*#AH#A:% J* 1*4+ %E'(,9
-H<<#+.1/8% THA*11B6% $"#A, (#4:% E*BOAYAAGHISAL: % /% *A% #4+(*$,-% E.$+1,%/'4,8%
H" 4%+"1#4:%9(:(,$$,86%/" % E.$+1,%/ 4, UBISAAI Yo $"H#A, (H4:%6*4-%6 #$%o *$$ +#*/ -6 &H/" %
AHSHIL, Y0 $ ) H4:0%' (%$" -, (H4:8% G"H#A, (#4:%+. 1-%6+*.$,%9, (1. (J*/# 4$% #4% <#4,% E' (% +'4/(']
T> #:*198'# $HEIgghU6% (,Q.#(#4:% E'(,% /.4#4:% '<% E'A,E,4/$% +E9*(,-% &#I"% *% &*(E%
AAH('AE,4/8%

=1/ "% +"1#4:% +"*4:,$% $,43'(B6% 4,.(*1% *4-% E.$+.1%(% <.A+#4$6% /" #(% ,<<,+/% '4%
&"1,KJ'-B%9'S/.(*1%+4/(1%"*A,% 4'/%J, 4% ,L*E#4,-8% >. 1/#91,% AAH('AE,4/*1% $/(,$$'($%
T+1-6% "BO'L#*6% *4-% <*/#:.,U% *4-% 9'$/.(*1% +4/(1% &,(,% $/.-#,-% -.(#4:% *% -#$*J1,-
$.JE*(#4, % SHE . 17/#46%.J.1%H/%&*$%4 1% SSH#IL, Yo Yo-#$/#A: #$" %" Yo, <<,+/%'<%+'1-%,1.9'$
I"#$% $/.-B% T3BE, (E*#BMEZ[[ZUB% 2/% #$% *1$' VA" JYHYA+ B0 *-*O/*/# 4% *<< +/$%
O'$/.(*1%+'4/("18%2/%+*4%J, %" B/ $#$,-%/"*1%-*E9,4,-%$"#A, (#4:%+". 1-%(,$. 1/%HA%*%%( -+,
4,,-%< (Yo+'((, +H#A,%E'A, E, 4/$8%2/%H#$%*1$'%9'$$HI1,%/"*1%/" %1, $$%#4] 45, Yo+ 1-%6$, 4$*/# 2
(-.+ -9 -HSHE< (1%-.,% /'Y +'1-% *-*O/*/# 4% +' . 1-Yo HEQ('A, % + 4+, 4/ (*I# 4% ' 4% E*HA*#4#4:%
J¥1*4+,8%

>DI78+9%60-05)16)4184, 2%#)1 0% #&(*!

> 41%1% 9,(<'(E*4+,% 91*B$% *%b +(.+H#+198'(To 96, H896'<% '(#,4/*/#'46% $*<,/B6% -, +#S$# 4K
E*)#4:6% & ()% 9('-. +HA#IBY *4-% (,*+/#'4$%/'% E, (:, A+BY% $H#/.*/# 4$8% 3" 441 4% +' A$HS/$%'<9
J*SH#+% 1, 5(A#4:% T,8:8% 1, *(A#4:% 'V (,*-6% &(#/,6% +*1+.1*/,% *4-% *+Q.#(#4:% $)#11$U% *4-¢
)A&1,-,% T,8:8% <'+.$,-% *II,A1#46% (*-#4:6% &(#/#4:6% 9(JI1,EKS1A#4:% *4-% EX)H4:%
- HESHABUBY% 2/%H#$% )4 &A% ["*1% " %' (% +'1-% , AAK('AE, 4/*1%/,EQ, (*1.( SV HE O (Yo + A#/H# 48
EK*4*1B$#$% $.:5,$/,-% /"*1% +1-% LIB.($.1/$% #4% *% :(,*/,(% 4,*1#A,% ,<<,+/% '4%
9,(<'(E*4+,%/"*4%" 1%, L9'$.(,6%*4-%/"*/%*%&,%J.13%:1'J,%/,E9, (*/.(, % #4-,L%'<%][*3%' (%
1,$$%+*.$,$%*06]0r%-,+(,E, 4/%#4%9, (<'(E*4+,%-,9,4-#4:%'4%, L9'$.(,%-.(*/# 4%*4-%/B9,%'<%
1¥$)% TFH#1+" (#SHRZ[[ZUB% 5A,(*116% +'1-% ,LO'BEAGE:($,1B% *<<,+/% At:#1*4+ 6%
+a+ 4(#AB%E, E'(BW T(,+:4#/# 4%*4-% (BYANS 4#4:%%4-%: 4, (*1%#4], 11#: 4+, % T<'(%*%
(A#,&% $,% F*1#4)*$% Z[[|% *4-% C'<<E*4% Z[[JU8% !",% *-A,($,% ,<<,+/$% '<% +'1-% *(,
- E'4SI(*],-%*$%* A% HA+(,*$,-%*E' 4/%'<%, ((($%*4-%1'4:, (%(,$9'4$, Y/HE, $8%!" %, <<, +/$%*(,%
-,9,4- 41%'4%]" %/B9,%'<%/*$)$% T+E91, LVGABBYSSTR., 11%*$%/",%/B9, % T*#(%' (%&*/,(U%*4-
- (1 4% <%" Y%+'1-%,L9'$.(,$8%=%%. EE*(BY%'<%/" %$/.-#,$%, L*E#A#4:%/" %, <<, +/$%'<%+'1-
AH $%, 1,E,4I$%'<Vo+" AHH A%HSYo HA, A%HAY I 1, %=]%#A4%=99,4-#L%]8%
21%#$%&,11%)4' &A% /"% E*(),-% &"' 1 KIBWSS' +#*/,-% &H#/"%*% (- +/# 4% #4% +'(,%
1,E9,(*1.(,% JBY% ZKb"3% HEQH($% +:AH#IHA Yo <.A+/# 4$6% $.+"% *$% E,E'(BY *4-% +'4+ 4/(*/#4
T3'1,$" &8 # SHAGNT6% I#,$I(, + 1HBEIHRGgT6% R'+) " IHUSHEZ [[USY MA, 4/.*11B6% #<%-,,9%



%

J-B%+"1#4:%9( (,$$,$%J,1'&%/" % 1,A,1%'<%"BO'/",(E#*% Tfi"3U% $BEQ/ ES% <% +'4<.$#46%
“E4,$H% *4-% - +(,*$,-% *1, (8% *4-06 +'AS+#'.$4,$5% *(,% $,,48% !" % (,$.1/$% '<% E"-,(*/,6%
A'4K"BO" (E#+%+1-% ,L9'$.(,% 4%+ 4HH 4% *(,% 'A% /" %'I" (% "*4-Yo #4-+ ASHS/, 416% $'% /%
- +(,*$,-6%.4%1/,(,-%'(% A A% HE('A,-%6 +4#/HA, % 9,(<'(E*4+,%"*$%J,,4%'I$,(A,-% T<'(%*%
(,AH#,89%3$, %F*1#4)*$%Z[[JUB%!" %6 1*+)% <%+ 4$HS/, 4+B%J /&, 4%/" $,%$/.-#, $%#$%9('J* I 1 B
['% -#<<,(,4+ $% #4% $.-BYSIBTEB:8% $.IX,+/% +"*(*+ VIBBIEB4-%6 -.(*/#4% '<% +1-%
LO'$.(,6%$,*$'46% *E".4/%'<% (,9,/#/# 4$% *AR64BO/*$)UB% 7'(% ,L*E9L,6% &H/"% (,*(-% /'%
1%$)% +E91,L#/B% #/% $,,E$% /"*/% [",% E'(,% +'E91,L% /"% /*$)6% /"% E'(,% 9('4".4+,-% /"%
©A($,% <<, +/$% '<% +'1-% THEMERINI6% 1#,$I(, +' VI SHEGYIUBY HE"% (,:*(-% 'Y% I, %

- (1A% <% [ % +1-% L9'$.(,6% *%b (,+, ABWSLEEHA, % [ Yo , << <98 1'4:K/,(E% +1-%

&I (%'9,(*H A% Tg%-*BSUY% 4%+ A#/# 4%*4-%9"BSH+*1%9, (<'(E*4+,8%2/%&*$%+4+1.- -%/"
&HI"% 4'(E*1% +'(,.%/,E9, (*/.(,% *4-% "B-(*/#'4% 1,A,1$% 4'% $, (#'.$% -, +(,E, 4/$% #4% +" A#/#A, %
9,(<'(E*4+,% &,(,% 'I$,(A,-% T>*((* Vot SHBZ[[IUBY 2/% #$% *1$'% 9'S$#I1,% /"*/% [",% (*1,% '<¥
+'1H#4:% E*BY*<<, +/% + 4HIHA %9, (< (E*4+ BHEEERE% $'%/"*1% <*$/% +"1#4:% E*B% #E9*#(%
9,(<'(E*4+,%E"(,%/"*4%$1' &%-+" 1#4:% TMSBHGINIUS%%

18/ HSHA+1% [")'(#,5% 'A% I" Yo <<, +I$% '<Y%o +'1-% '4% +":4#IHA,% O,(<'(E*4+% "*A % J,,49
9('9'$,-8% " %o -#$/(“+/#'4% "B/ $#$% $.:1, $/$% /%1% [" % -HS+E<'(/% +*.$,-% IB% +'1-% +'.1-%
+HA4$.E,% +,4/(*1%*// AI# A% ($'.(+,$6% +* $H4:% *% E'E, 4/*(BY% $&HI+"% '<% *// AI#' 4% <(E% /" %
QHE*(BY *$)% *4-% 1,*-#4:% Vo #EQH#(,-% 9,(<'(E*4+,% T!#+"4,(% ]gihU8% 1" (,% *(,% $'E,%
$.-#,5%$.99'(1#4:% /" Yo-H#S$/(*+/# 4%"BI'[" $#$% T,8:8% ! #+"4,(%]gih6% P'&,4%]dAh6% D*A#$%
$988.]gji6% W*.:"*4% gjjUB% =4'/",(% I",'(B% $.::,$/$% I"*/% [" % :,4,(*1% *("$*1% 1,A,1% #$%
#A+(*$,-% JB% E#I-YE- (% +1-% (8% &"#+'% #4#/#11B% 1*$% /% #EI('A-%
9,(<'(E*4+,8% C'&,A, (6% &#/"% +41#4.,-6% 9('1'4:,-% (% E'(,% $,A,(,% +"1#4:% *(.$*1% E*B%
HA+(*$,%/'%*% 1A, 1%8&" (%9, (< (E*4+ % #$%- (*- -V TS PEBAHE00 M 1 1#$% | ghZ6% M11#$%
I"# $BRGhiI6% MA*4-,(%]ghj6% W49 BESAEETUBY G.99'(/#4:% /", % *(.$*1% /"' (B6% W+4%

5(-, 49" # SRR |gg[U%<".4-%$" (1, (%,A"),-%9', AIHFBHASYoHA%]" Yo+ 1-6%$. .2, $/#4:%<*$/,(%

3VG%I(+,$$#4: 8% F (AHSHET |0jfU E, *$. (,-% MMI%*+#ABBIA-%/"*1%* (. $*1%E&*$%

" $1%8&" 4%/ % $.IX, % & S%<,, 1#4:% E'$/%-HS+E<' (1% *4-% $"#A, (#4:8%54%/" %'I" (%"*4-

TH#IdIHI I A% # SHET|GhbUY% #4-#+%1,-% " % MMI% *+/#AH#IBY% #$% $#: M<#+*411B% *1/,(,-% '41B¢

+(,%/,E9, (*1.(, YoHSBO' /" (E4+%T 8N 3U8%
=1%9(,$,4/%#%#$%.4+1,X(%&" ", (%$, BUILRRIEG " Yo +"*4:, $Y#A4Y0+ " A#t1# A48YoHHA! (Yo

HAY% "H#:"% 1¥#].-,$% #$Y% +"*(*+/,(HS, -V EBLVILE' 4/% '<% -*BL#:"18% 1" % #4+(,*$,-%

9(,A*1,4+,%'<%-,9(, SSHA, % SBES/ ESY 4, EEAGR*/, %6 #4% &H#A/ (% &*$% A*E,-%$,*$'4*1%

*<< HHA, %-#S (-, (% TG=DU%JIBY% 2 H&EHIYGhbUBY%!" % 1*+)%' <% 1#:" 1% #$%)4'&A%] Yol (#::,(%

G=DY%*4-%*1$'%/ Vord-+(, *SRAI{('F, %'<%$. JK+ 1 #4#+* SHHOPSBEY/ ES% TGKG=DU%#4%

&HA,(8%!" %9(,A*1,4+,%'<%o&H#4] (% G=DUEHIIBE%%6] [r%*4-%68H#4/ (% GKG=D%<(E%Z%/'%

1Gr%#H#A% V' (I"%=E, (#+*%*4-08M8%(,$9, +/#A, 1B%T>, (S#MAgggUB%541B%* %<, &%S$/.-#,$%

"5 %, LXE#A,-%&" I" (Y G=D%SSUH*/ Yo &t Yo+ A## 4% T SkPHSMBIIT6% D (*)%

$988)ggj6%>H+" IMBBWAGjUBY%*4-%S$'E, %' <%/" $, Yol P/ "% G=D%E&*$%*$$'+#*/ -0

SHI"VOHEO*H(,-%+" AHIHA %9, (<'(E*4+,% TSKPEMRO 6% >#+"* 1B HBY 0| UB%>"-%

$I1,$% #4% :,4,(*1% "*A,% *% 9('<".4-%6 <<, +/% ‘4% #A<'(E*/# 4% O(+ $$#4:% TI"*B,(% JghgUE

D,0(, $$H# 4% HE*#($%' (% -H#$(.9/$% 4+ -#4:%9(+,$$,$%/"*/% E*BY% 1, *-%/ % #A4+EIL,/ % 1, *(4#4

*4-%E, E'(BY%TH,#4:*(/4, (W S$HEgh]U8%

G*$'4% +.1-% *<<,+/% + AHHA% ['(."Vo-(H4'1 #+*1% +"*4:$% *$% &,118% 3'1-%
LO'$.(,%*4-%%06 +'1-% $,*$ AU &4% Vo *<<, +[% IBO'/"* 1XEH+6 O/ #/*(BK/"B(#-% *LH#$%
TFOO))S4,4%Z[[Z6%R, 99O SRR [IUBYoHA+(,*$HA:%6/" %o$,+(,/# 4% <Yol"B(H-KSHE. 1*/#4:%



Z¥

"(E'4,% TIGCUBY% &"#+"% 1,*$% /% #4+(,*$,-% ["B(#-% "(E'4,% O(-.+/#'4% *4-% +1,*(*4+,%
(*,$% T2,,-%]9giU% *4-% 1'&, (% 1,A, 1$%'<% <(,,% I"B(#-% " (E'4,$8% 2/% *99,*($% /"*/% /" % +'1
HA- + -YoHA+(,*$,-%+1 % (*4+,% (", $%'<%/"B(#-%" (E'4,$%1,*-%/ %-, +(,*$,-%1,A, 1$%'<%/"B(‘#-%
"(E'4,$%/"*%S$, ASHIHS, YoOH] #1*(BY%/"B(#-Yo+, 11$8% " #SY6$/*/, Yo#$YorHINE AIE BT 1*(%!
" $,9 $,%$'4*1% +"*4: $% #4% /"B(#-% "(E'4,$% "*A % J, 4% - E'4$/(*],-% #4% A, (&#4/,(#4:%
9,($'44,1%H#4%=4/*(+/#+*% TZSHRYY[6%2,,-%]0gi6% F* 1 # 25 S0%Z[[|U6%*$%&, 1 1%*$%#4%
(SH-,413% LHEAHA: %o HA% 4 (" (A% THAL*4-%*4-% EOL'B,-%#4%" |-"(%'"++.9%/# 4$Y#T R, 9901./ %
$988]ggh6% C*BEBWRZ[[JUB%!", % 1'&,(,-% 1,A,1$%'<%<(,,%/"B(#-%" (E'4,$% +*4%1,*-%/'%*%
$/*1,%'<%$. IK+ 1#4#+*1%"BO "B #-#SE% *4-06 /' Vo #A+(,*$,-%*ALH . $4,$$%*4-% 40, $SH 4% Tt.%
$IBBZ[[FUB%&. #+" Yo+ 1-YoHEQH(Yo+ A1 ABMBPABIGAE 4B/ (*], -6l *I%*ALH $4,$$%H#4%
"BO'/"B(#-#SE% &*$% (,1*/,-% 'V */, Al#'4*1% *4-Yo L +.[H#A % -#$/.(J*4+ %6 TBBHEA/ %
Z[[iU8% 7.(/",(% $.99'(1% <'(% " % *$$.EQ/H'A% ["*/% +":4##A % 9, (<'(E*4+,% #$% +'44,+,-% 'Y
$,*$'4%*4-%-,+(,*$,-%1,A,1$%"'<%/"B(#-%" (E'4,$% &*$%6 9 ('At-, -9 HEIRET. 20 US% 24%
I" #(% $/.-B6% 9,($'44,1% 'A,(&H#4/,(#4:% #4% =4/*(+/#+*% $"8&,-% *% - +1#4 % #A% + AHIHA
9,(<'(E*4+,% *</,(% []% E'4/"$6% J.1% I" HYU<&*$% (A,($,-% &H#"% *% ["B(#-% "(E'4,%
$.991,E,4/8% ?24% *--#/#'46% G".(/% SBET|ggbU% - E'4S/(*/,-% I"*/% *-EHAHSI(*/# 4% '<%
IB($H#4, YoSt: M<t+*4 IBYHE('A,-YoE*/+"#4:%o*++.(*+BY%#HA%+1-8%

I" O, <<, +/$%'<% +'1-Vo *-*O/*/# 4% ' 4% +": AH# 4% "*A, % 4'1% J, A% $/.-#,-8% 541B% <,8&%6 $/.-#,
"*A Uo(,9,%1,-%/" Yo+ AHIHA Y6l $ISYeHA%!" #(%$/.-BY%I( I+ 1$% TS BBBRFEIGFI6%.] .1 %4'%
$9, +#<#+9b, EQ*$HSY&*$Y0:#A, 4%/ %", %, <<, +/$%'<Vo+'1-%6*-*Q/*[# A% 4%+ AHIH#A, %9, (<'(E*4+
(- +H A% HA% S/(,$SY0*4-% HS+E<'(1%-., %/ Yo+ 1-%"* It */# A% E*BY%"*A % *% O'SHIHA, % <<, +/9
+HAHHA %9, (< (E*4+,%-.,.%/'%( - +,-Yo-H#$/ (*+/# 48%

SEI7&(*12%*1=)2(-=!

=% +'1-% +1#E*/,% E*B% J,% *% $#.A#<#e*HHY LI (% T>,(+,(% Z[[f6% C*$$#% Z[[iU8%
MLO'$.(,% /'%6 1'&% ,AAH('AE,4/*1% |, EQ, (*/. (5%, $% *% A*(#,/B% '<% ,<<,+/$% (*4:#4:% <('E%
A*H $% SBE/ESY% 'V +'1-% #AX. (#,5% *4-% "#:" (% E'(*1#/B8% 24+(,*$,-% 9(,A*1,4+,%'<% +'1
(,1%1,-% +'EQ1*#4/$%*4-% SBEI/E$%*(,%'I$, (A,-%&6 %1 $%J,1'&% K]i"3% T2BI}¥54,4%
$98B.Z[[1UBY 3'1-% E*BY% J,% *4% * /#'1'H+ 9536 @bH!((/*#4% -#$,*$,$% T,8:8% +'1-% . (/#+*(#6%
2B4* -k$%9" 4'E,4'4U% TCSBHEIEZ [[IU%*4-% #/% E*BY%*1$'%*::(*A*/,%/", % $SBEI/'E$%'<%
O(AHIHA:Y +"(‘4#+% -#$,*$,$8% 7'(% ,LFEDD,69AH('AE,4/*1% /,E9,(*/.(,$% &'($,4$%
($9#(*/'(B% SBEO/E$S6% ,$9,+#*11B% HANAGRYM +"(4H+% (SH#(*/ (B% -#$,*$,% T,8:8%
*$"E*6% +"('4H+% IBI(+HA,% 9.1E'4%(B% -#$,$,U% '(% &"'% *(,% $E'),($% TE BMRE#%%

Z[[Z6% O'[*4#, EHO# SHEZ[[FUBY G *$'4* 1% #4-+(, * EXTEHABY <(E% +*(-# A*$+.1%(% *4-%

(SH(*/ (B% -#%,*$,$% "*A,%.J, 4% - E'4$/(*/,-% #4% E*4B% $/.-#,5% T, 8 8%BGgth 6%

D*4, /98 #$HHggg6%VOB" O%Z[[Z SR UBY %ML+, $$%EHA/, (Y% E' (I 1#/BYH$%*1$'%*%&, 1
)4 &A% 9" 4'E, 4'4% - E'4SI(*],-%'% ++.(%/"( " 1% " % & (1-% TIB11,(.0% $H8gg]6%
0.4%$/95#$P8ggf6%M4:%e%>, (+,(%]ggh6%0AHEAgg6%D'4* 1-$'4%e%0, */#4:, % Z[[fU8%

7'(% ,L*E91,6% *4% $/HE*,-% Z6[[[KI6[[[% *--#/#4%1% - */"$% '++.(% *44 *11B% #4% THA1*4-Y
- (#4:% " % +'1-% $,*$'4% TVOB"O% Z[[iU8% 24% T#41*4-6% E'(/*1#/B% #$% 1'&,$/% */% b"3%
Z[[IUB% *4-% #4% /" % >,-#1,((*4,*4% +' 4/ (#,$%*I%*J'.1% ZZ%['% Zi*3% T!",% M. ('&#4/,(% 1 (.9%
190]UB%*4-%*% 1#4,*(Yo#t4+(,*$,%#$%' IS, (A$.960, ER.0Y. (,$8%!" %$,*$ 4* 1Y A* (#*/#4%
HAYE'(/1#/B%*99,*($%/'%J, %1'&, $/%H#4%+ 41 (#,$% &H]" %+ 1-%&#4/,($% T>+0,,%]|ghgU8%!" %



a7

+*.$,$%<'(%/",% ,L+,$3% &#4/,(% E'(/*14/BIALS44(% T,8:8% +'('4*(B% " *(/% -#3$,*$,$6%
+,(JCA*S+.1%(% -#$,*$,U% *4-% (S9#(*/'(B% -#3$,*$,$% T!".% M.(&#4/,(% 1(.9% ]ggj6%
0,*/#4:, " #$BZ [[[U8%

3'1-% ,4A#(4E,4*1% /,E9,(*(,$% E*B% #/",(% -#(,+/1B% T+"1#4:% '<% /"% J'-BU% '(%
HA-#(,+/1BYT+"*4: -V AEHAIUY%HA+(,*$,%/" Yo (#$) Yo' sUBBHHD 4$*<,%J, " *A# . (%1, *-#4:%
['Yo*++#-,413% #A+(,*$,$% &" 4% I, 961, ES6(- A#*],$% <('E% Z[3% T 2*ES1Eghfu8%
3'1-K*$$'+#4/,-% #4X.(#,$% *(,% + EE'41 BB % (%0 SI(*#4$% (,$. 1/#4:% <('EY% $1#9% *4-% <*119
*++#-,41$8% =4% *$+#H A% J,1&,, 4%, ELOh (% *4-% *4% #4+(*$,-% *E'.4/% '<%
b+ O H AX 1Y HAX. (#,5%HAY%/[" Yo EHA#A: Yo 4- $/(BYo#A%/" % @ G=%&*$%-, EINEP4RY6 IBY% C*$$4
TZ[[*U8%%

=06 +'1-% ,L9'$.(,% &"#+"% 1,*-$% /'% <(sCH4'% [4$$.,$% +*.$,$% <('$/I#,$% T<(,,d#4:%
#AX.(BUB% ?2/%#$%&,11%)4' &A% /"% /" % :(,*/,$/% 9(,A*1,4+,%'<% <('$/I#,$% '++.($%-.(#4:% &
TF*'4% Z[[JU8% C'&,A, (6% <('$/J#/,$% *(,% *1$'% +'EE'4% #4% +H#A#1#*4% 1#<,% TC*$$#% €%
Z[[[6%C*$SHUBIHLZ[[IUBY% G, A, (*1%H#A-#AH- *1% T, BOMINE" 1*(%-#$,*$,6% ,*(1#,(%+1-%
#HAX.(B6% 9$B+"#*/(#+% -#$'(-,($6% .$,% '<% *1+"16% E,-#+*/#46% "B-(*/#'4% 1,A,1U%
ANH('AE, A1 1% <*+['($%T,8:8%,L9'S.(,%-. CEHA E'#S$/.(,6%0+ 41*+1% 8#]"%+'1-%'IX, +/$6%
1*/#1.-,% '<% ($#-,4+,U% *<<,+/% [I186,%('BI$)% T2#4/*EO)#% Z[[[6% N ASELZH06%
3*$/,11*4#% e% 5kP(#,4% Z[[iU8% 2/% $".1-% J,% 4'/,-% /"*/% -,,9% <('$/J#/,$% +EE'41B% +*.$,
#<<,(,41% $,Q.,1*,% (,$.1/#4:% #4% 1'4:K/,(E% $BEO/'E$% *4-% -#$*J#1#/B% TC*$$#% €% >O)
Z[[[U8% 3'1-% E*B% *1$'% +*.$,% 4'4K<(,,d#4:% #4X.(#,$% T/(,4+"% <"IYHEE,($#'4% <"/6
"B9/",(E#*UBY% &"#+"% +*4% #4% $,A,(,% +*$,$% 1,%-% /'% 9,(#9",(*1% 4,(A,% -*E*:,% *4-% /#$$
4, +('SHS% TR AUSYBHISYo=++#-,4/*1%"B9'/",(E#* Yo #$% -, <#4,-%*$%*A% . A#4] Al 4*1%<*11 %+
+(,%/,E9,(*/.(,% J,1'&% fi"38% ?2/% #$% *% (,1*/#A,1B% .4+EE'4% 9('J1,E% *<<,+/#4:% *11% *:,
+1*$3$,$6%J./%,$9, +#*11B%/",%, 1-,(1B% T>*11,/%Z[[ZU8%=4%'A, (A#,&%'<%#/$%9*/"9"B$#'1"
1(,*/E,41%#3$%:#A,4%IB%>*11,/%T Z[[ZU%*4-%1#,$(,+"/%T Z[[[U8%

;>F!G)10%0-0&%.12%*!-B6).!1&1!=:,2%!#&(*12*26-2-0&%!

27GT@BIHYH)H(%'&

24% [" % 2@FG% 11'$$*(B% '<% /,(E$% <'(% /" ,(E*1% 9"B$#'1':B% TZ[[JU% *-*O/*/#'4% -,4'/ $% /"
R4 SYI" (Yo ( -+ ol Y9 BSH 1 #+*1%S$/ (*#4%9(-.+,-%IB%S/(,$$<. 1%-+E'4, 4/$%'<%/" %o/ 10
AAH('AE,418% "HS% E*BY ++.(% &HI"HAY " Yo 1H#<, IHE % '<%*4% ' (+4HSEY% T9" 4'1BI#+U%' (% J,
(.$.1/%'<%:,4,[#+%S$,1,+/# 4% #4%*% $U$9,$% %% $: 4 /BOHFUBYBOH+%6 *-*O/*/# 4%

L ($U0&", 4%+ A% ' (FAHSEVOE -#<H#,$% #I" (YortISYE (9" 1" #+*1%+ A<t (1#4%T,8:8%*E".4/%'<¥
$.J+./%4, $%<*/6%<. (%o/"#+)4,$SU%' (VoHISHT BH(,$9'4$, $8%0=-++LHE*HS*/# A%E *4$%/" %
O"BSH L H+*1% (% J,"XAH . (*1% +"*4:, $% "++.((#4:% &HI"HAY% "% 1H<,IHE, % '<% *4% ' (*AHSEY /"
(-+,% I" % SI(*#4% +*.$,-% JB% $/(,$$<. 19061405 " % 4*/.(*1% +1#E*/, % T,8:8% $,*$'4*1% '(%
(9" LUBY =++1HE* 'A% E *4$% /",% 9"BSH 1" #+*1% (% J, Ak .(*1% +"*4:,$% "++.((#4:%
QHI"HAY% *4% '(FAHSEY I"*1% (,-.+,% ", % $I(*#4% +*.$,-% JBY% ,L9,(HE,4/*11B% #4-.+,-% $/(,$$<.
+R 4 SYHAY OX (1. 1% (Yo+ LHEH-+9%6 <*+1'($8% CIH/ */# 4%- 4 $%/" %6 - +/#4%'<%(,$9'4$,$%/
(%9, (+, 9/ 4% '<%6*%(,9,*/,- Y% $IHE. 1*/#48%



7%
27GTRBI$' & (48" (=38&*3/))#(%&

U.4:%T]gg\U%"*$%$. 2, $/,-%/"*/%"* I *I# 4% #$%I" Yo E'$/%+ EE'4%<'(E%'<%+'1-%*-*9/*/# 4%
*4-% - A, 1'9$% #4% (,$9'4$,%/'% (,9,*/,-% +'1-% ,L9'$.(,$% &",(,% &"'1,KJ'-B% +"1#4:% #$% 4'/%
$.J$/*A14#*18%2/%$, ES% /B, ,-1B%,L9'$,-%/ % +'16688'-#1B% $BS/,EY% 1, *(4$%/"*/%

1" % $H# *1# 4% #3% 4'1% -*4: (. $% *4-% [",(, Yo AR (% $/('4: %" €<, +/'(% (,$9'4$,$%

TR,P1*4+% ]ggZU8% H",4% J,#4:% "*J#.*/,-% ['% +'1-6% $"#A,(#4:% *4-% [" % A*$'+4$/(#+]'(°
(,$9'48,%*(,%J1.4/,-8%=/%/",%$*E, Y% /HE LBS ASHA0*(,%(,-. +,-6%E, *4#4.:9%6*%1,$$, (%0 (#$,%

#4% J1"-% 9(,$$.(,% TPFU% *4-% (,-.+,-% (,1,*$,% '<% $/(,$$% "'(E'4,$% #4% "% +#(+. 1*/#'48% !
J1.4/,-% A*$+AS/(H+#4% *4-% $"HA, (#4:% E*B% 1,*% /'% :(,*/,(% <*11% #4% +'(,% /,E9,(*/.(,%
+E*(,-%&H#" %4 4K IH ] -%9,($'4$8%

H"1,KJ'-B% *++1#E*HE'4% (,$9'4$,5% #4% ".E*A$86*J, 4% +1*$$#<#,-% *$% JU%
"BO'/" (E#+6%ZU%#4$. 1*/#A, %' (%fU%E #0196 867R) 8%=% E#L/.(,%'<%/" ,%9(,A#'.$%/B9,$6%
<'(% ,L*E91,% #4$.1*/#A K"B9'/" (E#+% (% E,[*J'1#+K#4$.1*/#A,% (,$9'4%$,$% "*A % *1$'% J,,4%
'J$,(A,-8% !" % 9*//,(4% '<% *++1HEX#$*I#'4% -,9,4-3% 'A% /", % IB9,% *4-% #4], 4$#/BY% '<% +']
L9'$.(,%*$%&,11%*$%/" %9, At . $1BYE 4/#'4,-Yo#A-#AH#- *1%+"*(*+], (#$/#+$8%

24% "B9'/",(E#+% +'1-99/*/# 46% /" % +'(,% /,E9, (*/.(,% #$% *11'&,-% /'% -,+(,*$,% E'(,%
9('4'.4+,-1B% +'E9*(,- % &#/"% A4'AK*++1#E*#3$,-% 9,'91,% J,<'(,% /"% " */% 9(-.+/#4%
(,$9'4%,$% TS"H#A, (#4:U% *(,% #A#/#*] -8V /B85 "% [",(E*1% +'4-.+/*4+ % #$% 1,$$%
+'E9*(,-% &H#/"Yo 4 AK*++1HE*#$,-% $.IX, +/$8% I"#$% #$% -., %6 ['Vo ,4"* A+ -% A*S'+' 4B/ (H+/#' 4% *4-
E'(,%+'4$#-,(*J1,%-,+(,*$,%#4%$)#4% | EQOL H#+"%9I(,$,(A,$%" */8%2/%+*4%*1$'% (,<1,+/%
1'&,(% E,*J'1#+% " *I% 9(-.+/#48% 1" % HI#+% /B9,% '<% +'1-% *++1#EX#$*# 4% #$%
+5 (5] (#95,-% IBY% #4+(,*$,-% >% &"#1,% ,L9'$,-% /'% +'1-8% !",% #4$.1*/#A,% /B9,% '<% +'1
*HHIHEMHSHH A% #$% *$$+#,-% SHAYAFAY A*S+ASI(H+IHA% *4-% +'4%$,Q.,4/%

HAS. 1 A%&" H#+"%I( A, 4/$%+"1#4: % TP#//,1%]ggZ6%u' .4:%]gg\U8%

=++'(-#4:%/'%U.4:% T]gg\UB% E'(,% 9('4".4+,-% 9"BS#' 1" #+*1%*-X $/E, 4/$% ' ++.(% &", 4%
(,9,*/,-% ,L9'$.(,$% /'% +'1-% +*.$,% $H#:A#<HHUAIVESB% 24$. 1*/#A,% *-*9/*[# 4% '% +'1-% #$%
JA#,A,-%/'%-,A,1'9%&" 4% >% #$% #4$. <<#+#,4/%/'% (A, 41% +"1#4:%'<%[" % +'(,8% 54% /", %
"*4-6% /", Y% E,/*J' 1#+%/B9,%'<%*-*9/*/# 4%#$%$.::,$/,-%/ Y% I A*#1%&." 4% +'(,.%+"1#4:% +*4%.
+'E9,4%*/,-%JIB%#4+(,*$,-%"FH(Yo+/#'4% T U .4:%]99\U8%=4%*1/,(4*/#A,% , L1 *4*/# 4%<'(%

1" %- 1, (E#4*4/$%'<% +'1-% *-*9/*/# 4% #$B6 I IBY P#//,1% T]ghjU6% &% $.::,$/$% /"*/% /" %
/1B9,% '<% +'1-% *-*9/*/#'4% #$% -,9,4-,4/% '4% [",% J'-B% +'EQ'$#/#'46% $'% /"*/% 1,*4% 9,($'4$
- A 1'9% E,[*J'1#+% *-*O/*[#'4% *4-% 1,$$% <#/% #4-#A#-*1$% - A, 1'9% #4$.1*/#A,% *-X.$/E 4/
P#11,1% <.(I",(% $.::,$/$% /"*1% [" % *E'.4/% 'Sb-"Jio +*4% J % .$,-% *$% *4% #4-,L % '<% +'1-%
**Q[*[# 48%

=1/':,0" (6% /"% +'1-% *-*Q/*/#'4% 9*//,(4% #$% -,9,4-,4/% '4% $,A, (*1% ,4A#('4E,4/*1% *4-%
HA-HAH-*1% <*+['($8% 7.(/",(E'(,6% :,4,/#+% *$9,+/$% *4-% ["Att+% -#<<,(,4+,$% +*44'[% I, % (.1,-
L I6%*LIM Y%A Yo+ A+ 1. $HA Y, AH- 4+ %" $%],, 4%9(,$,4/ -%THB1 (%Z[[\U8%



i
>H'"##(0,2-0.2-089%0!-&1#&(*!

2717 @E=3* " =H+H) (Yo &*+(% 1&HYIH 1S (. &IS(I=$&

WA $96#A-#: 4" $%9'. 1 A% A, %'<<, (,-%o$+#, AHSI$%* %69 SSHIH1#IBY/ %S/ .-BY /" %,<<, +/
+H1-00* ++IHEXHS 4% 4% " E*4% I, (E*1% (, 308845+ (1B% *$%#4% /", %]gi[$% T<'(%*% (,A#,&%
$,,%2'ES)#%e%P.... /% Z[[ZUB%!"#$%"*$% 1*#-%*% <" 4-*/# 4%<'(%/",%+.((,4/%.4- ($/*4-#4:%
<Y ""&Y% ".E*4$% +*4% *-*0/% ['% $,A,(,1B% +'1-% +1#E*/,$8% 3'EE'4% +"*(*+/,(HS/H+$% '<% /"
HA-#:,4' $%9'9. 14 A$%*(,%/"*1%/" %" .$,$Y$", 1/,(3%&, (, %A, (BY(HEHHA, %' (%1 *+)#4:%*4-%/",
(', +1# 4% (' At-,-% IBY% +1'/"#4:% 9" (8% 24% E*4B% +*$,$% /"% +'1-% ,L9'$.(,% &*$% #4/,(E#//,4
*4-969, (H'-#+6%S$. +"%*$%64"+/.(4*1%+'1-%6/,E9, (*/.(,$8%

54,%'<% /"% <#($/% A*HA %o (.9S% HAA SIH:+],-% &, (, %=/ (*1#*4% *J'(#:#4,$% &" % 1H#A Yo #2
$,EH#K-,$,(/1% AAH(AE, 41% EHBYS:, % 4#:"1%1,E9, (*].(,$% % b"38%!" B% $1,9/%$,E#K4.- %

*4-% &H/" 1%$" 1/,(8% 3'E*(,-% &H/"% A MMM HS,-%9,'91,6%6 /" % E,/*J' 1#+%*4-% /" (E¥1%
(,$9'4%,$%'<%/" %*J'(#:#4,$%S$" &,-% 4 YoM T,INY Y $ 14" %-,+(,*$,U%#4%>%*4-%*%:(,*/,(%
-('9%#4%.)6%|%*4-%J'-B%/,E9,(*/.(,$8%!",$,% (,$R8%S.::, $/% "B/ (E#+%#4$. 1*/#A, %

4+ THEXHSH 4%T G+" LS Yo UB%!" %" BO'/" (E#+%(,$9'4$, %6#$%J 4, <#+#*1%#4%]" $,%
+IHE H+% + A-HIH45% S$HA+ % #1% $*A,$% ,4,(:B% &" 4% +'E9*(,-% /'% I" % SH#] */#4% &",(,% +'
1,E9, (*.(, YoHSYE #4/*#4,-8%

GHE#1*(%/'%/" %=J' (#:#4,$6%/" % 0¥ 1*"*(#% P .$"E,4%&'(,% 1#//1,%' (% 4'%+1'"#4:6%*4-% &
L9'$,-%6/'% 4'+/.(4*1%/,E9, (*(,$% *$% 1'&% *$% ["38%ILS'BI%6 /% +'1-6% /"% P.$"E,4%
H-%4'%S$"#A, (6%S$" &, %' AUBMIVoHA+(, *$, Yot 4%>6%*4-%*11'&, -%/" #(%J'-B%/,E9, (*/.(,%/'%
(9% TJI% 41% *$% 1'8&% *$% /"% =J'(##4,3U8% !"$.% (,$9'4%,$% $.::,$/% #4$.1*/H#A
4+ THEXHS*H 4%/'%+ 1B THE % %> (#$'4%]gihU8%

24% +'4/(*$1% ['% I" Yo = (#:#4,$% *4-% P.$"E,46% /", % =1*+.<% ?4-#*4$% '<% W, ((*% -, 1% 7.,""
&,(,%,L9'$,-%/%+'1-%<'(% ZbK"%J #4:%$, E#KA.-, 8% !"#$%9'0. 1*/# 4%"*-%6*% ,$/#4: % E,/+J' 1#
(%], %/ /% &*SYOI\[F% 4" (Yol * A%/ "*/%' <Yl MK+ LHE*/#$,-%69,'91,8%5/" (845, 6% 4 Y E*X' (%
H<<,(,4+ S HAY (,+/*16%J'-BY%*4-% $)HABYER (%' I$, (A,-8%!"#$% 9*//,(4%'<%/" (E*1%
(,$9'4$,$%83.::, $ISUE, *J' 1#+0b*++ LHEXHS*# 4% T CHIBEAUSY%

54,96$9,+#*1%:(.9%8&"$, %6 *++ LHE*HS*/# ARBUSJ, 4%$/.-#,-%*(,%/" %9,*(1%-H#A, ($%
T=>=U%<('E% 0'(,*8% ?4% /" #(% "++.9* HBHER'E, 4% *(,% HEE, ($,-% #4% +'1-% &*/,(% <'(%
$,A,(*1% ".($% 9,(% -*B8% 2/% "*$% J,,4% $"&4% /"*I% (,9,%/,-% ,L9'$.(,$% /'% I $,% + 4-H#IH# 4$%
(.$.1/,-% #4% E./FI'1#+% T"#:",(% P>2UBWMAASRS/" (E4+% T1'&,(,-% 1'&,(% +(#/#+*1%
1,E9,(*/.(,U% *4-0 1+*1% +'1-% *++ LHE*#S*BRAV( T/ /#'46% 1'&,(-% " /% <1.L% #4%
THEISU% TC'4:%]0ifUB Y% 2/8LHBHA /%" Yo E'(% (,+, A YB<%6 &, 1% $ H/$%* I 1HS" $%/" %
+1-9b*++ LHE*H$# 4%(,$9'4$, S HEIBRON 6% C 4" U %G USY

I" Uo=(+/#+% P4-#*43% <% [" Yo UL) 4% *4-Yo=(+/#+% 24.#% &, (, Yo 4] (E#// 4/1B% ,L9'$,-%6 'V +'
&"H#1,%I/(*A, 11#4:6%" 4/#4:%*4-%/(*99#4:8%7.(I" (E'(,6%/",BY%&, (,%'</,4%8&,11%9(/,+/,-%o &H#/"
=(+1#+% + 1" #4:8% 1" % *-*O/*/# 4% ['% +'1-% &*$% 1*(:,1B% (,$/(#+/,-% I'% "% ,L/(,E#/#,% T,8
"*4-$U% &" (% "#:" (% $)H#4% | EL,G% &,(,% (,+'(-,-% T2(AHLBEHEG\[6% M1SUAKHE:

19\[*6% M1$4 (BSHEG\[I6% CIHSHEG\ZUBY% >% &*$% *1$'96 "#:" (%o +'E9*(,-% &H#/"% 4'4K
“++1HEXHS,-%9,'91,% TJ./1%4'1%*$% " H" Yo o4 % 24-#+45U8B% I" % 9*// (4% '<%*-*O/*/# 4%
'<% /"% 24.#% (,$,EIL,$% E, /¥ 1#+% *++ 14EHERI+ 4/ (*$1% 'Y " %o 24 6% [" % 4'E*-#+%
R*09$%$" &, -%4'YottA+(,*$,%6#4%>%..1%*%9('4'. A+, BORBHENAO// (46 %"BO'/",(E#+%



fl%

HAS. 15 HA, Yo *++ LHEHS*I# 46% (S, EILSDME 986 '<% /" % =J'(#:#4,$% T=4-, (SRS
19\[U8%

=41 (9L H+% $.-#,$% | LEHAHAY [" Yo P>2% '<Ub #A4-#:,4' $6% 4'(/",(4% +H#(+.E9'1*(%
9'9.1%/#4%% +E9*(,-% &#["% A'AK#A-#:,4'$% 9,91,% "*A% J, 4% +*((#,-% /% (,+4/1B%
TI¥11'8&*B%W# SHEZ[[[6% R, 4*(-Vet SHEZ[[Z6% G4'-: (*FPVSHEZ[[US% =% E,#*K*4*1B$H$%
HEIHMHA Y% "% <(E%$,A, (*1% +#(+.E9'1*(% 9'9. 1/#4$% <('E% V'(/"%=E, (#+*% *4-% G#J, (#*%
HEQLH+% % /" % HA-#: 4" $%9'9. T H#4$%"*A % *% "#:" (% P>26% &"#+"%#$%$.::, $/,-%/'%J %-..9
% J'1"% <.A+H#4%1% *4-% : 4, [#+% <*+/'($% TRASEEZ[[ZUS% I" % "#:",(% P>2% #$%
$.$9,+/,-%/'%J,%9* (/41 1BY%(, 1¥/,-%/ Yo+ LHE*/#+%#4<1. 4+ $%TH#8,8%+1-%$/(,$$U8%

271728(=*0&$K/$3H)H#(%'&

" 0 +'1-9 *++LHE*HS*H'4% (,$9'4%5,$% '<% /"% 9,($'44,1% (,$H-#4:% HAY =A/*(+/#+ %% <'(Y%o -, <H
9,(#-$% "*A,% J,,4% ,L*EH#4,-% #4% $,A, (*1% $/.-#,$% T,8:8% P.--% €% H*("*</% Jg\*6% P.--% €9
H*("*</%]g\\J6%HB4-"+*E%e%R"/$%]0\g6 % 24 A £ BUBBI6 % \V*#-. %% G*+"- A*%]ggfUs%
3'EQ*(,-% &H/"% I" #(% (,:.1%(% -*BIHE, % &'()6% A, (&HA/,(#4:% 9,($'44,1% '<% /" % =4/*(+/#+%
LO,-#1# 45% *(,% '</,4% +'4<("4],-% &H]"%% H#AW(*EB.4I$% '<% ' J-" (% ,L9'$.(,% /'% +'1-%
1,E9,(*.(,$%*$$' 4/ ,-% &H/" %o <#,1-% ( BUWEEIH, 4/%1,EQ, (*].(,$% #A% =4/ (+/#+*% E*B%J, %

A, (B%1'&6%,A, 4%K|["3%#A%" Yo&H4/,(8%!" % (,$.1/$%'<%/" %o-#<<,(,4/%S$/.-#,$%+ 4+ (4#4:%]"
(,.$9'4$, 3% *4-%0+'1-%o*++ LHE*HS*# 4% "*A % O (Att-,-%-#A, (1, 41% (,$.1/$8% " %o A* (#*/# 4% #4%
J$,(A, % *++LHEHSHH# A% 9/, (4% +*4% J,% */[(#J.1,-% 'Y -#<<,(,4+,$% #4% [" % 1,4:/"% *4
$,A, (#B% '<% /" % LO'$.(,$6% #A-#AH- *UYHSIHESEY O"BSH#+*106 *+/#A#IBY *4-% /" % +1'/"#4:%
$,-8% 2,$#-,4I5% $/*BHA:% #4% =A/*(+/#+*% <'(% Z9% &,,)$% *4-%6 #4<.$,-% &H]"% /=% *</ (¢
LO,-#/#46% -, E'4$/(*,-%*% 1,$%,(% (#$,% #4% PF6% 4" 4+ -% A*$'+ A/ (H+/H# 4% *4-%6 +*1'(#:, A#
(,$9'4$,%TP.--%e%H*("*</%]g\*UB%54%/" %'/" (%"*4-6%<".(%E, 4%&. () #4: Yot A%=A/*(+/#+*%<'(
Zb%8&.,,)$%$" &,-%*A%HEI(A, %6 *JH1HBY 'V E*HA/HHBMII OB &, %6 4'% +"*4:, $% #4%

$"HA, (#4:6% $)#4% ,E9,(*/.(,$% (% PF% #4% (,$9'4$,% /'% *% Z% "% +"1#4:% /,$/% */%][3% TP.
HH("*</%]g\JUBY5IAH . $1B6YH#A-H#AH- *1%+HESYHD % 91 *BY*4%HED' (*4/% (' 1, %HA% & /%
/B9,%'<% /" (E*1%(,$9'4$,$%*(,%'J$,(A,-8% HB4-"*E% e% R"/$% T]g\gU%<'.4-% /"*/%["#4% E, 49
-AL'9,-%/" (E¥1%(,$9'4$,$% (,$, EJ1#4:% /"151% E, 4% &H#/"% E'(,%$.J+./*4, $% <*/%*</ (%

I"% B, *(% #4% =A/*(+/#+*% T&H"I% *#46% (-.+,-% E/J1#+% (,$9'4$,6% -+(*$,-% $)H#4%
1,EQ, (*1.(,%*4-Yotta+(,*$,-%) UBY=Y6E"(,%(,+,4/%HAA Sl *I#A%&:" (. %*%&" 1, KI'-BY%+"1#4:%
1,$1% &*$% 9,(<'(E,-% *</,(% *% ifK-*BY =4/*(+/#+% ,LO,-#/#'4% (,$.1/,-% #4% *% -, 1*B,-% '4$,/% '
BHA, (HA:8% DA% *--#1# 46% 1'+*1% *++ | #HEBYHBESI<% "#" (% <#4:,(%/,E9, (*/.(,.$% *4-%
1'&,(,-% A*$+.1%(% (SHS/*4+,% &*$% IS, (A,-% T2HIHEIRREGTUSY 3'ASHS/, 4/% &H/"% ["#$%

IS, (AX/HA6% %0 (- +H A% #A% SBEQ*/" [#+% *+IH#A#IBY *4-% $/(,$$% " (E'4,$%"*$%J,,4%"I$, (A, -
T7H((*+, Yo STHBGYG6%6 7*(VHIRHEZ [[[6% C*(HAN" VS [[1UBY% " #$% & 1-%$.99'(/% +'1-%

"x J# <1 A% (,$9'4$,$8% V4 H-.% 6% G*+"- ATITD E, *$.(,-% \b% /('9#+*1% E, 4% *</,(% *4% hK%
&,,)% $/*BY% #4% =A/*(+/H+*Yl 50 #A+(*$,-% <#4: (%I <1'86% J.I% *1$'% *% E'(,%

(4 4+-% AS+HASIHH'% ($9'4$,% [&*(-$% +'1#4:8% GHEHI*(1B6% 44+ -%
ARS+ASI(H+1HA% 8% 'I$,(A,-% #A% <#4:,($% '<% "% 9,($'44,1% '<% *4% =.$/(*1#*4% (,$,*(+
LO,-#H#'4% *</,(% '4,% B, *(% #4% =4/*(+/#+*% TML)#4:/'4% ]9\nU8% 7.(/",(E'(,6% 4'% 9,(#9",(*19
4+ LHEAHS*H A% &*$%' IS, (A Yo A% $+ AR (A (B HA%o=A4/*(+/#+*% TP (#- E*4%]gg]U8% 24%
$.EE*(B6% /"% -#A,(:,41% (,$.1/$% <(E% /",% =4/*(+1#+% ,L9,-#/# 4$% *(,% ,L91*#4*J1,% JB% /"



26

AXHHA% #4% [" % B, HE* Y '<% +'1-% |LO'$S.(YH(L/#4:% #4% -#<<,(,4/% I",(E*1%
(,$9'4$,$8%

=+ LHE*HS # 4%(,$9'4$, $%- . (#4:%$)#%, L9, -#H# ASYX'.(4,BS%"*A, %*1$'%6.J,,4%(, +'(-,-8% 249
1" $,%S$/.-#,$%/",%, AAH(AE, A1* 1%+ A-H#1H A$%" A, YoA* (#,-%E*(),- 1B8%=06\K-*B%$)#%X".(4,B%/'
I* %V ("% F'1,%(,$.1/,-%#4%:,4,(*1%"BO'/" (E#+K"BO'E,*J' 1#+%+1-%*-*O/# 4% T1'&, (,-%
| (/% *4-% >6% *4-% #4+(,*$,-06 1'+*1% $)#4% / EQ, (*/.( S0 GCTRRIGHINBE% =% $)#% X'.(4,B%
“+($$% 1(,,41*4-% <'(% Z]% -*B$% (,$.1/,-% #4% "B9'/",(E#+% TLRIGIMGHIS. 15/#A %
T-+(,*$,-% l)U% *4-06 #$'E, /-0 1#+% T.4*1/,(,-% >U% *++1HE*H#$*#'48%=/% I",% $*E % JHE % *1:
14+%1% +'1-% *++ LHE*HS*/# 4% T&*(E/(BO(PASU% &*$% 'I$,(A,-% TG*A'.(JBIGMHE.
109ZUB%RH#AHA:$/'4, % T]g)\U%-#-% 4'[HABELB, 049", (*1%*++ LHE*HS*/# 4%*E' 4:% E#1#/*(B%
9,($'44,1%*</,(%*%ZK&)%$/*BYHAY%/" YA EIHMRB! EO, (*].(, Do (*4:,-%J,/&, 4%K][%
*4-9Kb[38%=1$'%*%6-,9(,$%$,-6% (*/",(%/"*4% A"*4+,-%32WD%(,$9'4$,% &*$%'J$, (A,-%*</, (%
ZK&)% X'.(4,B% TREAHA:SIHASHEIGG\UBYS I" % A*HHASY #4% (,$.1/$% *4-Y0 *++1HE*HSH/H 4%
9%/, (4%% +*4% % *//(#J.1,-% 'V -#<<,(, 4+, SOAHRIBB *4-% $,A, (#1B%'<% /" % ,L9'$.(,$6% /", %
O"BSH#+* 1Yo+ +HA#IBY*4-%0/" Yo+ 1'/"#4:%.$,-8%%

2717 DR(=3&*""=H#+*) V(Y &HY&+(350%&. ("HS)HS'&

G ,*$'4%1% -#<<,(, 4+ $%H#4% /" (E*1% (,$9'4$,$% #4% E'-, (4% 9'9. 1*/# 4% "*A, % J,, 4% (,9'(/,-% #49
'41B%*%<,8%6$/.-#,$8%=Y+' EE 4% -+"*(*+/,(#$/H6B0BN$S%/"*1%/" B%"*A,%J,,4%E 'S/ 1B%
+4-+],-% #4% E#1-YE'- (*/,1B% +'1-% +1#E*/ $8% 24% $.EE*(B6% /",% $/.-#,$% "*A,% 9(A#- -
H#<<,(,41%(,$.1/$%+ 4+, (AH4:Yo8HA (I RBHHIHEHS*# 4%(, $8BW=%$/.-BYo+'4-.+/,-%

HAY% " % VI (1*4-$6% &HI"U( YY"+ *AH+% +1HE, % T'.1-" (% /,E9, (*1.(,$% #4% &#4/,(%

*J'A, %["3U6%'J$, (A, -%*4%HA+(,*$,-Yo (, SOUS LA 844/ (Yot BOGEH" % $.EE,(%&" 4%

$.IX,+/$% &,(,% ,L9'$,-% /'% E'-[(% T]i"3U% +9b-TA*4% 5'#XABHMRZ[[DUB% G, *$'4*1%

1" (E*1% (,$9'4$,$% "*A,% *1$'% J,,4% *$HEBLI*9*4,$,% $.IX,+/$% -.(#4:% E#1-% +1-%
L9'$.(,% T][%/'%]i"3U% TR,,% e%").(*% |ggi6% BIaeb6% 24", M $9484iU8% " $,%

$.-#,5% (A *1,-%$E,%$,*$'4*1% +"*4:, $% H4Yb 634% $)#4% [, E9, (*/.(,$6% J./% +'.1-% 4'/%

- E'AS/(*1, Yol " *%&HA (JHE, Yo+ 1-Vo*++ LHE*[HS*H A% ++.((,-YoHA% %o+ ASHS/ 4% E*44,(8%%
21%H$% Y SSHIL, %o/ *IYE.+"%'<Yo/" Yo B BYAHEL HS*H A%HS%, At (*18%G.99'(/%<'(%
I"#$% "BO'/" $HS% #$% <'.4-% <('E% *% $/.-B% &",(,% #4"*IH/*4/$% '<% \/'(I" (4% M.('9,% /,4-,-% /')

O, +%/" #(%, LI( E#I#, S E'(,% , <<H-+#, A LEAWED"% $#-, 4I$% <(E%G"./",(4%M.('9,%
&H["%*% H#A, A% <*11%#4%/,E9, (*/.(,% TDHSBHEZAIBISY 24% /"#$% $/.-B% /", %" (*9"#+*1%
H#<<,(,4+,$% #4% "% .$,% '<% "*/$6% :1KPSH6R, (% *$+#/,-% &H"% +1-K(,1*/,-%
E'(/*1#/B8%5A, (*116%E'(/*1#/B%"*$%.J,,4%$" &A%/ Yo#A+(,*$,%/'%*%: (,*/,(%, L/, 4/% &H#]"%*% 7
<*11%#4%/,E9, (*/.(,$%#A%(,: #' A$Y6&H/" U EBRAHAY" $, " 1-$%8H]" Y01 &YoHA-" (%" */#4:6%
*4-05*E'4:9%69,'91, %8, *(#4:9%<,&,(%+1'/" $%*4-% #4:%1, $$%6*+HA, %' /" ($% T!", %M. (&H4/,(%
1(.9%]ggjUB%!"#$%"I$, (A*/#4% & . 1-%$.99'(/%J, At .(*1%*-*O/*/# 4%/ % 1#<, % #4%4'(I" (4%
+1H#E*/, $8%



%
>"##(0,2-0&%!-&#& (*!

27L7WI&/$*)$3&BK/(.0$'&)(&" (=3&*#0&

=4%'A, (AH#,8%'<%/" Yo*++ 1HE*#'4%(,$9'4%, $HBM<K+/$%'4%/",(E*1%(,$9'4$, $%0#$% :#A 4%
JB% U.4:% T]gg\U8% !" % -#<<,(,4/% *+4YREI1$% "*A.% F'B,-% A*(#.$% *#(%
1,E9,(*/.(,$%*4-% ,L9'$.(,%-.(*/# 4% *4-% (18,-% #A% -#<<, (,4/% +'1-Yo *++ LHE*/# 4% 9*//,(4$8%
P(#,<%TZ%"U%,L9'$.(,$%/ %+ 1-06*#(%+*.$,%"* It *1# 4%'<%/" (E*1%$, 4$*/# 4$%*</,(%'41B%
18:% (,9,/#1# 4% TR,990 1 IS H&Z [[[UBY% 24% :,4,(*16% $" (1%, L9'$.(,$% TH[% E#4%/'%]%"U%/'%
+1-% (% (,$.1/% #4% $"HA,(#4:% "*IH H#4% T-,1%B,-% '4$,1% '<% $"#A,(H4%% (,-.+,-% W!
(,$9'4$, U%TP (VI BSHE0)\6 % GHL*EAK I*(+#+%e%C*BE, $%]ghg 6 VHEsSMusD 6% ./ %6H#4%

A% E*(),-% +"*4:,$% #4% (,+/*1% (% $)#4%(,E6 2,9,*/,-% +'1-% ,L9'$.(,$% '<% 1'4:,(%

- (*1#4% TI% "% ['% |b% -*B$% &H#/"% +'1-% ,L9'$.(,$% (*4:#4:% <(E% i% /'% i*3U% (,$.1/% ?
"BOY" (EH+%"* JH] *IH A6%&" #+ " VoHAATA $%I ["%*%( - +,-%E [*J 1#+%6(,$9'4$, %/ &*(-$%+'1-%
L9'$.(,% *4-% 1'&,(,-% /,E9, (*/.(,$% TO( #-, (V4 SHig6% D*A#$% 19\]6% 0,*/#4:,% |9\|6%

>H[" &% I"# $HRGh]UBY 3"('4#+6% 1'4:K/,(E% ,LT$,0%"1% &,,)$% '<% +*E9#4:% #4% /,4/$%
SHI"YotA*- Q¥ Yo+ 1'["#A:Y%*4-%'I" (%/B9, %' <Y, +# AU%+*.$,-%*4% #A+(,*$,-%>%S$. . $/#4:%
E /53" L#+% *++ LHE*/#'4% TG+" 144 $48ith JUS% C'&, A, (6% /"#$% #$%'4,%'<% " % A, (B% <,&%
B4, 5%8" (L Y0E, [+ I LH#+ Yo% ++ LHE*# 4%+ $%.,, 4%- E'4$/(*/,-8%

27L7NES/$*)$3&$K/(.0$'8)(&"(=38&9%)$0&

=$9% " %% 1'$$% #4% &*/,(% #$% E'(,% (4. 4+,-% ["*4% #4% *#(6% I" % ,L9'$.(,% /,E9, (*/.(,$% *4-
- (1 AS% 'V +*.$,% *++ LHE*/# 4% (,$9'4$,$% *(,% -#<<,(,4/% <('E% ,L9,(#E,4/$% 9,(<'(E,-% #4%
+1-06*#(% TU.4:%]9g\U8%2,9,*/,-% ,L9'$.(,%'<% "*4-$% *4-% <#4:,($% /% +'1-%6 &*/,(% (,$.1/$% #
J1.4/,-% A*S+ A/ (H+H A% *4-%"H#:" (%9, (#9",(*1% $)#4%/,E9, (*/.(,$8% "#$%9" 4'E,4'4% "*$%
J3,/4% "33, (A,-% *E'4:% $9, +H<#+% "++.9%/# 41A06(1#), % P (#14#$"% <#$"% <#11,/,(5% TV, 1E$% e%
G'9,(% 19\ZU6% I*$90% <#$",(E,4% TR,PE*898&]0\[6% R,P1*4+% 1g\ZU% *4-% V'(/"%
V'(&,:#4% <#$",(E,4% TO(" D% $HAG\[UB% GHEHL*(% (,$9'4$,$% &, (,% *1$'% 'I$, (A,-%-.(#4:%
+1-K&H, (Yo ++ LHE*I# A% HET I *A%]g\F6%R, </, (# #S¥Agg[US%

P(#,<% T][KQ[% E#4U% (,9,*/,-% &"'1,KJ'-B% #EE, ($#'4$% #4/'% +'1-% &*/,(% THKZ]"3U% +*.$
"* J# *1H A% (,$9'4$,$% TR*99%6%,,%]0\|6%2*- ES)#%e%P"./, 1#, (%]ghZ 6% &tAh 6%
P.--%!"# $HRGYT6% G/ +)$BRMRZ[[JU6% <'(% ,L*E9L, 6% IAR/*J 1HSEY T-,1*B,-%'4$,/%
*4-%- +(,*$,- %4/ ASHIBY'<Y S HA, (#4:U%*4-%0 A*$+ A4S/ (H-+/# 48%= 11" SHETI4H)B%
35, (A,-%1,$$%-#$+E< (1%*4-%-, 1*B,-%'4$,/%*4-% - +,-% #4/ ASHIBY%'<%$"#A, (#4:6%/" B%*1S
- +,-% 1'&,(,-% $)#4% /,E9, (*/.(,$6% &"H#&"%b-% $.:,$/% #A$. 1*/#A, % +'1-% *++1HE*/#'48%
MA,4%/"(,,%J(#,<% T\[YE#AUWHEE, ($1 ASWe8N | @H68.",(,%/",%/,E9, (*/.(,%8*$%(,-. +,-%
<(E%ZQ%/'% ZI\36% +*.$,-%6 % (,-.+,-% E, /-0 1#+9% (,$9'4%$, % *4-0p DT 614194 SH&.
JgghUs% 1'1-,4% e% #9/'4% T]|gHE9%,-% /"% ,<<,+/$% '<% (&%0,L,(+#$,% '4% /" %
- A 1'OE, 4/9%'<%-+'1-0o*++ 1HE*/#'4%(,$9 ARSUMAUY0<" . 4-%/"*1%/" %I 1.4/,-%(,$9'4$,$%
38, (A, Y- (#4:%(,$/#4:%,L9'S.(,$%&, (Yo E*$),-Yo-. (#4:%, L, (+HSHA:YHEE, ($# 4$8% GHEH1*(1B6%
GI'+)SUH SHET Z[[[U% <'.4-%/"*/%/" % I 1.4/ -%/" (E':, 44+% (,$9'4$, % *991#,-%'41B%/'% (,$/#4:%
HA-HIH ASY*A-%08*$%o* I LHS" ,-Yo- . (HA: Yo 1#:" 1%, L, (+#5, %6H#A%/" Yo+'1-%E&*/,(8%%



8o

H™"1,KJ'-BY%HEE, ($#'4%'<%1'4:,(%-.(*/# 4$% TQ[Y% E#A%/' %1% " U%#4/ % +'1-%&* (% T][K]n"3L
+5.5,$% #4$. 1HHA % '(% E,[*J 1#+%6 #4S. 1*/#A % *++ LHE* MASHEHING86 P#//,1% JghjUs%
U.4:% I"HSTE|Gh\U%<".4-%1'&, ( YBb*4-%B%H#A+(,*$,-%9 1*SE*% =06+ 4+ 4/(*/# 4$%*4-%
- 1%B,-% '4$,/% '<% $"H#A, (#4:% *</,(% (,9,*/,-% HEE,($#'4% #4/'% +'1-% &*/,(8% P#//,1% T]ghjU
-1 +,-% SHEHLI*(% /", (E*1% (,$9'4$,$6% BWF4Y 4"4+-% >% *</,(% [" % *++1H#E*#'46%
$.0 $/HAYE, - L+ %% ++ LHE*#48%

=0%6$/.-B%, LXE#4#4:% /" YoHES (PA<%$)HA% A$8%+'(,%/,E9, (*/.(,%#4%/" Y%- A, 1'9E, 4/%'<%
+1-% *++ THE/#4% -., % ['% (;OF+ 1-K&*/ (Y% HEE, (S# ASPHEH4% L9'$.(,$% -*#1B% <'(%i%
&)$%/'%Z[*3U%S$.::, $/,-%/"*1%*Yo-, +(,*$, YoHAMRS) A ( Yo SYS. <<#-+#,41%< (Yo /" YottA+(,*$,-%
AR+ A4S/ (#+]'(%(,$9'4$, % TEKP (FHSBRZ[[[UBY C'&, A, (6%*% (- +/4# 4%#A4%+'(,.%/,E9, (*.(,%
JB%+*89%[8h"3%E*B%J, %4, ,-,-%/'%, 4" A4+ YeSBEQ*/" [#-+%6%+HA*I# 4%-.(#4:%+'1-%,L.9'$.(,8%

> JN7=242#-)40.-0#.1&11H#&(*)K6&.:4)10%!-=)!, &*)4%]. &#0)-B!

> (4%" E*4$%"*A, %" $H4:% &"#+"% $,9%(*/, $% /" E% <(E%/", % AA#(‘4E,4/%*4-% (- +,$%
I" % +1-% $/(*#48% 24% E*4B% 4'(/",(4% + .41(#,$% +,41(*1% " *I#4:% "*$% 4*J1,-% "#:"% #4-"(
1,E9,(*1.(,$% #4% "E,$% I"(".:" 1% I",% B, *(8% &A, (6% *$% *4% ,L+,9/#'46% /",(,% *(,.% $/#11%
" $,"1-$% #4% M.('9,6% <'(% ,L*E9L,% #4% ?(,1*4-6% M4:1*4-% *4-% $'./",(4% M.('9,6% &",(,%
#4-"(%1,E9,(*/.(,$% E*B%J, % 1'&% 4'."Yo HARRIHA] (Yo Yo +*. B, YA BHH#A% *4-%6 -#<<,(,41%
+H1-K(,1%,-%" *1/"%"*d*(-$% T M. (‘&#4/,(%1(.9%]ggi6% {#E*4% Z[[JUB%6,L*E91,6%
#4%72(,1%4-6%/" Y0 E, *$.(,-%J,-%*4-% 1#A#A:% ("E%/,E9, (*.(,$% (*4:,-%J,/&, 4% 9%/ %] Z 3% #49
&HAI (Y T>H--1,/' A%SHEZ[[[UB%%

=41 (Y%<,*1.(,%'<% 1#<,% #A% E"- (A% $+#, 14, $% #5% "*1% " % "* It *1%+'1-%,9'$.(,%9, (#-
*(,% 9('J*J1B% $" (/% #4% #4-"(% &' ()8% F(,A#.$% $/.-#,5% *$5,$$#4:% " E*4% *+/#A#IBY 9*//,(4
"5 Y-, E'4S/(*/,-%/"*/%9,'91,%$9,4-%'41BY6\Kr%'<%/" #(YolHE, %" .I-"($6%*4-%/" % (,$/%'<%/" %
JHE %o#4-"($%' (% HA%A,"#+1,$% TOASIEBAC YO R, HHSTHLZ [[ZUB% 7'(%#4-"(%&/(),($6%
+'1-%,L9'S.(,%#$% 9('J*I1B% LHEH/ ,-%/'% +'EE.IH#4:%/'% &' () %*4-% 1 #$.(, KIHE, Yo *+/#AH/H#,$8%
L+, 9/ 4%/ %" #$%*(,%9,'91,%,E91'B,-U#PAShE o tt4- B/ (B% & "%*(,%$.IX, +1,-%/' %+ 1-%
LO'S.(,%6#4-"($%<'(%$,A, (*1%".($%9,(%-*B8%

3'1-%,L9'$.(,% E*B%J,% $.J$/*4/#+ 1% #4% +, (/4% " .|-" (% '++.9*#4$6% 1*$/#4:% <' (% $, A, (*1
" ($%9,(% -*B8Y% 24% /" $,% + 4-#I#4$6% /" (E*1% B/ (4% *4-% *-A, ($,% 9,(<'(E*4+,% <<, +/$%"
1#),1B% /'% '++.(% TWH(')*4d8898D6 7'(% ,L*E91,6% WH(')*44*$% T]gg\U% - E'4$/(*/,-% "*/%
- (HA:% +'1-% *B$6% #4% " /-"(% &'()% '<% 1'&% 9" BS#+* 1 Y0t GHRHBEIBYS b]r% <% /", %
+%$,$%3,1'&% /"% (,+'EE, 4-,-% 1HE#I% <'(% 9, (<'(E*4+ % -, (*-*/#'48% M$O, +#*11B% 9, (#9", (*1%
+'1H#4:% #$% +'EE'4% #4% '.1-"(% & ()8% 7'(% ,L*E91L,6% #4% EH#L#/*(BY% | (*#4#4:6% -.(#4:% /B4
1%$)$9%' <Y <*4/(BY*4-%*(#11,(BY/ (*HABQ BOWHMN U/, EO, (*/.(,$%& (,%*/%'(%J,1'€%
I" % LHE#I$% '<% +'1-% $,4$*/# 4% T+*8%1Zx3U% <'(% Z[K\Gro% '<% /", % /'L SR T2#4/*EO)
Z[[bU8%%

=0 <*+/'(% (,-.+#4:% +1-% $I(H4% #$% E'-,(4% +'1-% O(/,+/#A,% +1'"#4:6% ,4*J1#4:% E*4l
AR, % % J,% +*((#,-% " /% *1$'% .4-, (% "*($"% , 4AH#('AE, 4/*1% + 4-#/#'4$8% D. % /'% *-,Q.*/.0
&HAL, (% +1'"H#4:6% E'$/% </, 4% [" % 'A1BH, BBC(,*% '<% /" % J'-BIHS6 <*+,6% &"H#+"% #$%
$.IX,+,-%/'% (,9,*/,-% -*#1BYA' 1-9'$.(,% #A4% &HA, (8% F*4HL 666 *::(*A*/,-% IB% +'1-%
&HA-6% E*BY% $#:A#<#+*4/1BY *<< +/% " BEHBIH($9'4$, $6Y84.L*EL %o #4+(,*$,% PF%
E*(),-1B%TI*A" -9 #SZEHUS%



fi%
T#4*11B6Y%E'-,(4%A,"#+1,$%,4*31,%/(*A, 11#4:%' (% &' (#4:%#4%/" EYo&#/" 1%+ 1-%$/(*#48%

>LIM26.10%!-=)1$%&'()*+)!

21%HSY 4 1%)4' &A% 'V &"*1%-,:(,,%9,'91,% LHAHA: % #A% 4'(I" (A% +1HE*,$%*(,%,L9'$,-%6/'%+'1-
9(,$,4/8%G/.-#,$%, LXEHMHA: Yol HE , K*+H#AHIBY O/, (45%6*4-%69 " BSH#+*1%6*+HAHIBY:"A, Yot d-#+*
' 1-"(% ,L9'$.(,% E*B% J,% (,1*/#A,1B% $" (/8% C'&,A, (6% /",$,% $/.-#,$% &,(,% 9,(<'(E,-% #4%
E#1-YE'-,(*/,%+1H#E*, $%*4-% 4'%$9, +#*1%*// A1# 4% &*$% 9*H#-%6 % $/ .- BH#A4: % +1-%,L9'$.(,%
) SY%d 1" (%" *$YHI% %0, A%oH- H<H, -Yo&"#+"Yo<+[ ($%- | (EHA,%' J-"(%o+1-%6,L9'$.(,8%2/%-+".
J,%*$$.E,-%/"*/%-#<<, (, 4+ $%#4% " [-"(%,L9'$.(,% +*4%J,%"I$,(A,-%J /&, 4% '++.9*/# 4$8%
=1$'% #A-#AH-*1% <*+/'($6% $.+"% *$% *:,6% :,4-,(6% ", *1/"% *4-0b O"BEH+*1% *+/#AH/B6Y% +'.1-
' 1-"(%,L9'$.(,%#4%&H4/,(8%

=</,(%o #- AH<BHAY% " %-,:(,,%'<% +'1-%,L9'S.(,6% /", % 4,L/% 9"*$,% #$% /'Y <#4-%" /% &" I (
+1-% *++ THEXHSHHA6% #4% /,(ES% '<% /" ,(E¥1% +"*4:,$6% "++.($% *E'4:% .(J*4% (,$#-,4/$%
A" (A% +1HE*] $% #4% &HA,(8% !", % #A<'(E*H'4% '<% .(J*4% +'1-%6 *++ LHE*HS*/# 4% #$% $+
HA+ASHS! 41%*4-Y LHEHR] %l YoEHL-YE -, (*/, 1B%+'1-%+1#E*/,$8%

RHIIL,% *I1 A1# 4% "*$% J,,4% #A,4% ['Yo L*EHA#A: Y% [" % ' SSHIL, % <.A+/H 4*1% St At<#+*4+
" E*A% *-*O/*/#'4% 'V +'1-% +1H#E*/,$8% 7'(% ,L*E91L,6% /"% $,*$'4*1% -#<<, (,4+,$% #4% +": At} #/
9,(<'(E*4+,%*(,%4'/%&,11% BL{8%!" $,% E*BY%*(#$,% <('E%+"*4:, $%#4%/,E9, (*/.(,%*4-%
I" % *E'.41% '<% 1#:"% J,1&, 4% &H4/,(% *4-% $.EE, (8% 2/% +'.1-% J,% "BO'/" $H#S,-% I"*/% [" %
HA+(*$,-% 9(A*1,4+,%'<% 4, *IHA % E"-% $/*/,$% #4% &#A/,(%*4-% 9'S$H#I L, % +"*4:, $% #4% /" (E”
(,$9'4$,$%*4-%" (E'4*1%<. A+/# 4S%+'. 1-Yo+*.$, YHEOH#(E, A/ YoHA%+": AtHH A%t A%8H4] (8% %

F(<'(E#4:%+"4H#/#A,%*$)$%(, Q. #(,$%$.$/H#4,-Yo+ 4+ 4 (*1# A%*4-Yo* /] Al 48%!" % <<, +/$%
'<%4'4K"BO'/" (E#+%+'1-%,L9'$.(,% 'A%+ A#/#A %9, (<'(E*4+,%"*A % B#, 1- -% +'4/(*-#+/'(B%
($.1/$6% $.::, $/4#4:% #I",(% *% -, +1#4,% (% HEI(A,E,4/% #4% 9,(<'(E*4+,8% 24% ["#$% (,$9,+/9
&' 1-%J Y HED' (*41%/' % %$/.-BY%<.(I",(Yo+" AH#IHA %9, (< (E*4+,%- . (H4:% E -, (*/,%+" 1#4:6%/" %
/B9,%'<% +'1-% ,L9'$.(,%/"*/% #$% 1#), 1 B9 A (B-*B% 1#<,886£% 88/, (,$/% &*$%/'%
<'+.$9%'4%-, | (E#AHA:%/" Y,<<,+/$%' <Y E'- (. % +'1-%,L9'S.(,%'4% I /"% SHEIL, % *4-%+'E9L, L%
1%$)$%*$%8&,11%*$%'4%/" %9, (<" (B*BYFH0, ,-6%*++.(*+B6%, <<#+#,4+BUBY

2% #$% )4' &A% ["*/% +'1-% HEQ*H#($% L4 80OMS9, +#*11B% /", % ,<<,+/$% '<% +'1-%
LO'S.(,9'4% -BA*EH+%*4-06 $/*/#+96 [*$)$% <Y E'-,(*/,% /'% "#:"% L, (+#$,% #4/ 4$#/B% "*A,% J,
$/.-#,-8%C'&,A,(BYE*4BY%'<%/", %' ++.9* HUSLIHK (, KIHE Yo*+HHAHIH,$Y0*(,Yo+"* (*+,(#$,-%IB%
1'€% 9"BSH#+*1% *+H#AHIBEY% <#4,% [.AH4:% '<% E'A,E,4/$6% *-X.$/E,4/$6% E*#4/,4*4+% *4-%
(Q.H(HA:% *I1 A1 4% (Yo A#:H1*4+ 8% I" STOHEY LAHA: % 1'&% 9"BSH#+*1% *+/HAHIBY *(,% E'$/%
$.$+,0/4#31,%/'%+" 1#4:8%54,%'<%/" % 9(,A# .$1BYE,4/#4,-%6 <. A+H# 4$%H#$Y69'S/. (*1%+'4/('18%
% Q.4,% 9'$/.(*1% +4/( 1% #$% ,$9, +#*11BA/HEIU% &HA/,(% &" 4% " % AAH(AE, 4% #$%
$1#99,(B%*4-% AHSHIH1H/BY E*BY%.J, % LHEH/,-8%=/%9(,$,4/6% #/%H#$% 4'1%) 4 &A% &" " (% J'-E
*<< +H$% &"1,KI-B% 9'$/.(*1% +'4/('18% ?/% +*4% J,% "B/ $H#S,-% I'"*/% Q' S$H#IL,% +"*4:,$% #
$,4$'(B6%4,.(*1%*4-%E.$+. 1%(%<.4+/# AS%E*BYHE I H(%9'S/.(*1%+'4/(' 1%H#A4%]" %o +'1-8%

THA*11BBYHY6HSY0)4' &A%/"*1%(,9,*],-%+1-%,L9'S.(,$%o-+*.$,06"* I */# 46%& " #+" Y E*4H< $/$
J1.4/,-%9"BS# 1":#+*1%(,$9'4$, $8% 2/%#$%9'$$#I1,%/"*1%,$9, +#+11B%/*$)$%(,Q #(#4:%*//, 4l#
A+ 41T A%T, 8:8%+" AH1# 4%*4-%9'S/.(*1UPE 4 (1 4, <H#/%<(E%( -+ 4$%6H#4%$/(,$$%
*4-0-HS+E< (1%, 1*/,-%/'Y%o+'1-%"* It *1#'48% 2% #$%* 15'%4'%)4'&A%&" " (% /" %9, (<'(E*4+,9
$/(*/,:B%#$%* 1/, (,-%6-.,%/'%(,9,*/,-%,L9'$.(,$%6/'%6+'1-8%%



D"0,.1&1!-=)!.-:*B!

54, %*#EY%'<%/"#$%/" SHSIBEESHPRBY0E %, L1, 41%9, ' AUBGIA: YoHA%A' (" (4% + 1HE*] %*(.%
L9'$,-06 'V +'1-% -.(#4:% /" #(% ~*#1B% *+/#AHI#,$6% *4-% ['% *4*1B$,% <*+/'($% *<<,+/#4:%".
LO'S.(,% *1% /"% 9'9.1%/#4% 1,A,18% =4'/" (% 'IX, +/#A,% &*$% /'Y% -,/,(E#4,% &" " ,(% +'1-%
“+ LHEXHS*H 46% #4% ], (ES%'<% $, 4 GUMAYS/" (E*1% (,$9'4$,$6% " ++.($%*E'4:%.(J*4%
($#-,41$8% 2/% &*$% *1$'% '<% #4/,(, SOU 8IS, *$'4*1% +"*4:, $% #4% 9"/'D, (#'-% *4-%
1,E9,(*1.(,% *<<,+1% +":A#/#A % 9,(<'(E*4+ %8 4% (,$#-,4/$8% T#4*11B6% /",% *#E% &*$% /'%
-1 (E#4,% " &% L9, (HE,4/*11B% #4-.+,-Y% #FGIs/# 4% T*++ LHE*#4U6% (,$. 1/#4:% #4% +'1-%
"x J# <1 A% (,$9'4$,$6%6*<<, +/$% " EXAVEDN A< Lo #4% [, (ESY%' <o+ AHIHA Yo < A+/# A#A:%*4-Y%o
9'$/.(*1%+4/('18%

I" %6$9, +HH<H+U*HESI6'<%6/" %$/.-B%&, (,%*$%<'11'&$% T/",%4.EJ, ($%H#4%9*(,4/" $#$%(,<,(%
'(#:H4*1%9%9,(SU;%

181 1% *4*1B$,% " &% *EJ#,41% /,E9, (*/.(,6%%,64-,(6% '++.9*/#46% 91*+,% *4-% /B9, % '<%
($#-,4+B6% 9, (+,#A,-% " *1/"6% O"BSH-+HHIBAGHHP 1,A,1% '<% - +*/#4% *<<, +/% "./-"(%

L+ O A*1%%4-% 1 #$.( KIHE, %, LO'S.(, YoHA%&HA!  (%*/%]" %9'9. 1+/#4%1 A, 1%T?U8%

Z81'% -,/ (E#4,% &" 1" (% $,*$'4*1% *++1HEHEWH# Yo +'1-% +*4% FYA}% #4% /" (E*1%
(,$9'4$,$%- . (HA:%E - (*/,%+'1-%,L9'$.(,6 Y% U4, Y6&"*/%6/BO, %' <Vo*++ LHE*HS*/# 46 %6#<%
*4B6% 9(, AH#1$% #4% B'.4:% .(I*4% (,$#-,4/$8% GO, +H<H#+% #4/,(,$/% &*$% -#(,+/,-% 'Y $/.-B#
<<, +$% '<% $,*$'4% '4% /",(E*1% (,$9'4$,$6% /",(E*1% - [ +/#4% ["(,$"1-$% *4-% /" (E*1%
$,4$*/#4$%T22U8%

81 1% -/, (E#4,% " &Y E'-,(*/,6% 4 4K"BO'/" (E#+% ,L9'$.(,%/ %+ 1-%*4-% -*()4,$$% *<<, +/$%
9,(<'(E*4+,%'<%S$HEDL %*4-%6+'EQL, Lob+ A#IHA %/*$)$%*4-%&" /" (%/",$,%,<<, +/$%A*(B%.]
$,5$'4%T2??7U8%

bB19%6 $/.-B% “&% *+./,% 4'4K"BY'/" (E#+% +1-96 |L9'$.(,% *<<,+/$% SHEIL,% *4-% +E91,L%
+HAHIHA Y% $)$% *4-% &" " (% (,9,%/,-% ,L9,(HE,4/*1% +1-% L9'$.(,$6% +*.$#4:% +'1-%

"x JH HHABY *<<, % + AHIHA, % 9, (<' (EX% S H<H+% #A/,(,$1% &*$% /'Y *$$,$$% 9'$$#I1, %
+%4: $YHA%9, (<" (E*4+,%$/(*/,:B%'A, (Y IHE, %-.,.%/'%(,9,*/,-%+'1-%,L9'$.(,$8%!" % $/.-B%
*1$% *#E,-% */% 9(-+#4:% *% E'-,19%" %6%<<,+/$% '<% +1-% ,L9$.(,% *4-%

I (E'9"BSH L #+*1%A*(#*J1, SU64" AH/HA, %9, (<'(E*4+ % T?WU8%

i811%%$/.-BY%&" /" ,(%*+./,% E'-,(*/,%+1-% ,L9'$.(, % #E9*#($% &™1,KI'-B% 9'$/.(*1% +'4/('1%
&"#1,%$/*4-#4:8%!" %'I" (%' IX,+HA, Yo & EIATOE" /", (%(,9,*],-%,L9'$.(, %/ %+'1-6%

(8. 1/#4:%HA%+ 1-%"* J#] *I# A6%HEO('A,$%9'S/. (*1%+'4/(' 1% TWUS%%

~
1



EIN2-)402(12%*!,)-=&*.!

E>8Y(0,2-0#!1#&%*0-0&%.!0%! @0%/(2%*!

THAT*A-KS% +1HE*] Yo #$Y% #A<1. 4+ -% IBY% /" % +'.4/(BKSY% :,":(*O"#+*1% O'$#/# 4% /&, 4% " %\
“4-% j[" % 4'(I",(4% 9*(*11,1$% #4% "% M.(*$#*4% +4/#4,4/k$% +*$/*1% d'4,6% &"#+"% $"&
(] (HSIH+$%'<% J'["Y0*0% EX(HIHE, % *4-Y4T9bU ATHAE*| 8% GHA+,% THAL*A-% #$% 1'+¥/,-% #4%
1" %d'4,%' <% 9, A*H#1#4:%&, 1, (1#,$%&" (,%/( OH+*1%*4-%69'1* (Y% #(YE*$$, $%E, /6968, */",(%/B
+*4%+"*4: % Q.H#/,% (*O#-1B6% O*(J#+. 1 BYALY &, Yo+ . A/ BUETHA1*4-%J,1'4:$%/ %
I" % ,EQ,(*/,% +4#<,( SKEHL,-% <'(,$/% Q&H#"% +'1-6% &,/% &H#4/,($6% &" (% /"% E,*4%
1,E9,(*.(,%'<%/" %&*(E, $/%E 4" %ot $%4 V01 '&, (%o/"*4%] [*3%*4-%/"*/%'<%/" Yo +'1- $I%6E'4/"%4'Y
"H (% ["*4% KIN36% *4-% &" (% " Y% (*#ALYH RS E'-,(*],% #4% *11% $,*$'4$8% !" %
1,4:/"%"'<%]" % -*B% A*(#,$% E*(),-1B%J /&, 4% /" % $,*$'4$8% D. (#4:% &#4/ (% /" % 1,4:1"%'<% "
*BOHS%i%" % TS ./"U%*4-%1,$$%/"*4%]%" % #A4%/" %4 (I"8%?4%$.EE, (%/",%-*B%1,4:/"%#$%
*4-%Zb%" % T4'(/"UBY%HHAL, (YoH$%/" %1'4: $/%$ *$ 4%HA% THA1*4-8%2<%-,<#4,-%*$%/" %4.EJ
&" A% [" % E,*4% -*#1B% /,E9,(*/.(,% #$% J,1'&% [36% &H#4/,(% 1*$/$% <'(% *J'"./% |[% -*B$% 1
$'./"€,$/,(4% THA1*4-%*4-% Z[[% -*B$% #4% R*91*4-8%!" % +'1-,$/%-*BS%' <% &HA/, (% '++.(%*/%
4-% '<% N*4.*(Bw,*(1B% 7,J(.*(B8% !",% 1'&S/08.(,$% #4% &#4/,(% *(,% <('E% Kbi*3% /'%%
Ki["3% #4% R*91*4-% *4-% *$/,(4% T#41*4-s% <('E% Kfi*3% /'% Kbi*3% ,1$,&",(,S% *4-% KZi*3%
Kfin39% #4% "% #$1%4-$% *4-% +*$/*1% (,:#4$% TTHAAHS % > /(1 #+*1% 24$/#].],6% 31#E’
$,(A#+,$U8%%
24%Z[[16%8&"#1,%+"11,+/#4:%-*/*0% < (W BLG226WA/" 1BY%/,E9, (*/.(,$%#4%5.1.%
(*4:,-% <(E% Kb% /'% K]Z"3% T&#4/,(% E,*$.(,E,4/$U% *4-% <(E% ]|% /'% |b"3% T$.EE,(%
E,*$.(,E,4/$U8B%!" %1,4:/"%'<%-*BL#:"[%(*4:,-%<('EY6\8]%/ %g8]%" % T&#4/,(U%*4-%<(E%][8\%
1\8j%"% T$.EE, (UB%H" 4%*$$, $$44:%/" %*E".4/%'<%" /=" (%+1-9%,L9'$.(,% TG/.-B% ?2U%#4%Z[[Z
TN*4*(BK>*(+"U6%/", % N*4.*(B% E, *4% BB $% (*4:,-% <(E% KZ8\"3% TC, 1$#4)#%
HA%SI" (4% THA1*4-U% '% K]Z8] 3% TR*91*4-% #4% 4'(/" (4% THAL*4-U%*4-% #4%=9(#1% <(E
TC,1$4#4)#U%/'%f8b 3% T RIQLE 8. ,E, 4/$%<"(%6$/.-#,$% ?WI*4-9oWY%%&, (, Yo+ 4~ +,-%o#4%
= $/KV'A,EJ, (% Z[[f8% D.(#4:% I"#$% 9,(#-% /"% E,*4% E'4/"1B% /,E9, (*/.(,$% #4% 5.1.%
(*4:,-%J 1&,,4%]b8F3%T=.:. $/U%*4-%K[8i"3%TV'A,EJ,(U8%



% fh
E>;10:3P)#-.!

F7270QPMO!Q&/(/.=*)#(%&.).3B&*"$"#%1&" (=3&$K/(.0$&50>&

24% Z[[Z% I, % 4*/# 4*1% T2V 22G0% $/.-B% &*$% +*((#,-% "./% #4% $H#L % *(,*$% '<% T#41*4-8% !
&,(,%+11,+/,-%J,/&, 4%N*4.*(BY%*4-%=9(#1%Z[[Z8%="% (*4-'E%$*E9L,%'<%]i6bfj%69,'91, %6 &*$
-(*&AY<(EY/" Yol 1# 4*1%9'D. 1*/# A%(,:#$/,(%'<Yb,*+"%6*(,*%TC, LEHA)HEY WH4/6%1. (). Y RHE**6¢
0.'9#'6%5.1.6%V'("%0*(, 1#*%*4-%R*91*4-U8%!" %6$*EI1L, %#4+1.- -%9,'91,%*:,-%J, /&, 4%Zi%
*4-% \b% B, *($% $/(*/#<#,-% IBY% $,L% (@ JPKRIOB6% ,*+"% $/(*/.E% +'4/#4#4:% Zi[%
$.JX,+/$8% 24% *--#/#46% i[[% $.IX, +/$% *% B XSt &, (,% #4+1.-,-% #4% C, LSHAVHY W+4/*+6%
R*Q1%4-% *4-% V'(/"% O*(,1#*8% 1" % $/(*#<t#+*/#4% '<% /"% $*E91,$% <'11'&,-% /"% HC59
>5V?23=9% $/.-B% 9('/'+'1% T]ghhU% *4-% #3$% - $+(#,-% #4% E'(,% - /*#1% DBHBEE (/1#4,4%
TZ[[[UB%!" %72V22G0%$/.-B%#$% *% 4*/# 4*1%$.(A, BY<'+.$#4:% E*#41B% "' 4% +*(-# A*$+. 1*(
<FH['($%*4-% /" #(% $.(AHL1*4+,8%!" % +'1-% L9'$.(,%$.0% $/.-B% +ASHS/,-%'<% *%6j\r% (*4-'E
$*E91L,%'<%/", %7?V22G0%S$.(A,B%9'9. 1%/# 4%T 4a][6Zi\U6%*4-%*%/'/*1%'<%\6ig] %9, ($'4$% T\
O*(/#+#9*/,-8%1" % $#d,%'<% /" % $*E91,% &HEUELNE ", % <*+/%/"*1% $,A, (1% $.IK$/.-#,$%
&,(,% #4+1.- -% #4% " % E*#4% 72V 22CBMEIEB % *11'&,-% ,L*E#A#4:% '41B% *% +,(/#4%
O'(I#4% '<% ", % AI#(,% $/.-B% 9'9.1%/#'48% I" % $/.-B% *(,*$% &,(,% #4<1.,4+,-% JBY% "#$/"(#+*]
(*$'48%(, 1*/,-%/'%/" % 72V22G0%S$/.-B%- $#:46%J.1%*11'&,-%.$%*/%/" Yo $*E, Y/HE %/ %, L*E#
O$BHIL, %0 4'(I"KS' "% *4-% .(I*AK(.(*1%-#<<, (,4+ $%#4%+1-%,L9'$.(,8% 24%/" % +'1-%$.IKS/.-
I" Yo O*(HH-+HO*I# A% (1 $Y% A*(#,-%-,9,4-#4:%'4%/" % $/.-B%*(,*6%*:,%*4-% 4-,(6% (*4:#4:% <(EY
\br%/'%jfrY%*E'4:%E, 4% <%-#<<, (,4/%*:, $6%*4-%<('EY%bhro%/ %\gro6*E'4:%&'E,48%%

F727THRK/$0#+$%)*=&").3#$'&500ST>&

I" % 1%J'(*/'(B% $/.-#,$% &,(,% +'4-.+/,-% #4% 5.1.% T\I"V6% Zi"MU% #4% V/'(/",(4% T#41*4-8%
C,*1/"B%B".4:%.(J*A%E, 4% 1#AH#A: %#4%5.1.%AL.4/,,,-%H#4%/" % 1*J' (/' (B%$/.-#,$% T??KWUS
JLO,(#E, 4/%1% 9(/+'1$% &,(,% *99('A,-% #4% *-A*4+% IB% I" % ["#+$% +EEH/, % '<% /"%
@4HA, ($#/B% '<% 5.1.% *4-% V'(/",(4% BSHYo C'$9#/*1% DHEUE % $.IX,+/$% &,(,%

$.- AISYHA-" (% &'(),($% *4-% 4'AKSE'), ($8% I",B% &, (,% (,+(.#/,-% ['% I" % ,L9,(#E,4/$% IB%

*44' 4+E,41$8% =11% $.IX,+/$% .4- (& AMBe-#951% | L*EHA*IH#46% *4-% ["$,% I #A4:%
"BO,($,ASHIHAY% % +1-% T,8:8% ++(-#A*$+.1%% ‘(% (SO#(*/(B% $BE9/ES% '(% 'I'(%
*JA'(E*L#H#,SU% &,(,% ,L+1.-,-% <('E% /" YBBREPRA% G/.-B% 227% *0b O$B+""1"#++106 $+(,,44#4:%
&F$Y% +*((#,-% 1% 'Y ,L+1.- % $.IX,+/$% &#/"% G=D%"(% 9'$S$#I1,% /" (% E,4/*1% -#$'(-,($8% "
$.IX,H$%$,1,+/,-% /'Y " % B/.-#,5% &,(,% (HEJI.($,-% <'(% /" % IHE, % $9,4/% &H/"%% I" % B/ .-#,$6%
&,11%*$%<'(%/" Yo #4+.((,-%,L9,4$,$8%P,<'(,%/",% ,L9,(HE,4/$%/" % $/.-BY% 9(/+1$6% (#$)$%*
HA+AA B O+ % (,1%1,-% 'Y "% 1, $I$% & (,% -, $+(#,-% 'V /" E6Y *4-% *% &(#I/, 4% +'4$,4/% &*$
\J/HH4,-8% T'(% *$$,$$#4:% <#14,$$% *% E*LAESIN &YS% 9,(<'(E,-% &H#/"% *% JH+B+1,%

JG'E (% T?WKWU8Y% 7'(%-/,(E#4#4:% J'-B% <*/% 9, (+,4/6% $)#4% <'1-%%6 /"#+)4,$$% &*$% E, *$.
<(E% J#+,9$6% /(#+,986% $.J$+*0 DH(BIMEHLH*+*06 TD.(4#4% €% 2*"*E*4% ]g\jU8% !" %
O"BSHH+*1%+"*(*+/, (HS/H+$% <% /", % $.IX, HIBHIBHAYEHO, % 1T (*/' (BY%/ (#*1$%*(,%-,$+(#,-%
#4%1*J1,%]8%



% fg

5$60HEES), 28064 2.$+$2"1+,)" 2)# (O# ".1# )A6>12")#  1# " 1# Y$6(+$"(+<# )"43,)&# 25%A)# $+1#
+-+1)11"134$)#01$1) @ABE&#

G1.-B%??7K?22% = %TB(U%  C#"%T+EU%  H,#:"/%T):U% P>7% PRBYE /%% W5
G.EE,(%T4ahU%  Zb8i%z%[8b%  ]h[8\%z%]8\%  j\8h%z%f8[%  Zi8i%z%[8j%  198[%z%[8g% KY
H#4/,(%T4ajU% Zb8i%z%[8j%  |jh8g%z%]8f%  \g8\%z%]8g%  Z]8h%z%[8h%  |\8j%z%]8[% K

GI.-B%?WKW% ZZ8iz]8\%  ]h[8hzj8Z% jZ8bzj8f% ZZz8fz]8\% 1i81z189% if8]2\8]%
T4a][U%
yE1_E#4 ):

E>DO-:*B!*).0+%.!

F7D@@PMO!Q&/(/.=*)#(%&).3B&*"$" #%18&" (=3&$K/(.0$&50>&

=% Q. $/HA4*#(,% *$$,$$#4:% +'1-% L9'S.(,% -.(/#46% +E<(/6% +1/"#4:6% 9,(<'(E*4+,6%
$SBEO/ES$% '<% -#3$,*$,$% *4-%% -#*::4'5,-% -#3$,$,$% &*$% E*#1,-% /% I",% O*(#+#9%4/$% J,<'(,
*1] A-HA: Y% E,-#+* 1%, LXEHA# 48%T' (Yo- I, (EHAHA:Y%!" Yo-.(*I# 4%*4-%/B9, %'<%+'1-%,19'$.(,6¥
I" % <'11'&HA4:% Q. $/H4$% &,(,% *$),-% #4% I", % Q.,$I# 44*#(,;% JU% '% &"*/% L1, 4% T".($% 9,
&, )U% "A.% B'.% J,,4% ,L9'$,-% /'% +'1-% -.(#4:% /",% 9*$/% &#4/,(% TJ,1'&% ][*3U% &"#1,%
+HEE.#4:%/'%& (%T #" (Y% &*1)#4:%' (%I (*A, 11#4:%#4%*4%'9,4% A, "#+1,Un% ZU%!'%&"*/% L
T .($%9,(%&,,)U%"*A,%B".%J,,4%,19'$,-%/'%+1-%*/%&' ()% T,L9'$.(,%/ Yo+ 1-%*#(% &H#/™ 1%*9
&HA-%$" 1/,(% ' (%o#4%.4" BIOHD*+ $U%-. (#4:%1" % 9*$/Y{&HEUY C &Y% E*4B%" . ($%9,(%
&,)%"*A,%B".%J,,4%,L9'$,-%/'%+'1-%-.(#4:%B".(%1,#$.(, %6 /HE, % T,L9'$,-%/' %+ 1-%*#(%*4-Y'(¥
&HA-UN%!" %#4-,9,4- 4/%A*(#*J1,$%*4*1 BESHHAVEY0 &#/"% +119%. (,%.&.,(,;%*:,6%

Y+ OMH'A6% $,1<K(*,-%6 " ¥1/"6% 9" BSH-+* 1V *A/EBEHAEY6. +*/H'46% *(,*% '<% ($#-,4+,8% =%

- PHL, % - $+(HOIH A% '<% [ Yo + L SSH<H+# A% '<% " $,% A*(H*I1,$% #$% - $+(#,-% #4% G/.-B
$/.-B% *1$'% *$$,$5,-% &" " (% :,":(*O"H+* LY AASYo #A% &HAI, (% 1, EQ, (*].(,$% *<<,+/% $,1<K
(9'(,-%"1-"(% ,L9'$.(,8% 7'(% I"#$% 9.(9'$,6% /,E9, (*1.(,% -*/*% <('E%f]% E,/,'( 1":#+*1%

SIHHAS% &, (,Yo#4+1.-,-%HAY% /" Yo*4*1 BE,SB% *BHE, %/, EQ, (*1.($% TH#A, %" ($U%'<%
N*4.%(B% T/" % +'1-,$/% E'4/"U% &, (,% .$/* S 4. BS,$8% ", %/, E9, (*/.(,% -*/*% <(E%/", %

&I (YoSIH1HAS%&, (,% 1H#4),- Yol Yol" Yo*(,*%'<Y%o(, -, 4+ %'<0b, *+"%(,$9'4-,4/8%!" %4.EJ, ($%'<%
& 1" (Yo S/ 1H#4$% .$,-% #A% " % *4*1 BS SUHAIBHE., (,% *$% <'11'8$;% VV'(I",(4% O*(, 1#*% 6%
0.'9#'%06%!.(). Y R HE*%f6%5. 1.%g6%R*91+4-%][%*4-%C, L#4)H%Z8%

F7D 7R (%*=&$44$") &(%&),$0+*=&0%$'/(%'$' &*%3&"(1%#)#(%&50028&000

7'(% LXEHAHA:% $,*$'4*1% <<, +/$% 'A% " XEH 4% *4-% +:4#I#A,% 9,(<'(E*4+,% T?2K222U%
$,A,4%$.IX,+/$%&, (Y E, *$.(,-%H#4%/" KB EHA: %" Yo &HAl (Y% TN*4 *(BK>*(+"% Z[[JU%

*4-%% #:"1%H#4%[" % $.EE, (% T=.:.$/KG,9/,EJ, (% Z[[JUB%!" %o #A#/#*1%9.(9'$, % &*$%/ % +'E9*(,%
1" Yo $¥E, % #4-#A#-*13% #4% -#<<,(, 4 YCILBAE98641B% /"(,,% $IK% &,(,% *J1,% /'%

O ([#+#9%,% #4% [" % E,*$.(,E,4/$% #4% J/"% $,*$'4$8% C,4+,6% *-#/#4*1% $.IX, +/$% &,(,



% b[

(+(H#,-%<' (%" %$.EE,(%E,*$.(,E,4/$8%!" Y%+ 1H#E*/tt+% + 4-#/# 4$%-.(#4:%[" %, L9,(HE,4/$%
*(,%-,$+(#J,-%#4%+"*9/,(%b8]8%%

1" %9(,9* (*/#'4%'<%/",%$.IX, +/$%$/*(/,-%*/%] Z;[[%*4-%/" Y E,*$.(,E,4/$%J,:*4%*/%]b;[[8%
D.(#4:%/",%,L9,(#E,4/6%/",%%$.IX,+/$%&, (,% 1#:"/1B%-(,$$,-%#4%* % T#AA#$" "% E#1#/*(B% .4 (
A43,EJ1, %+ 4$#$/#4:%'<%$" (/K1,::,-%.4-,(9*4/$6%*%/KS$"#(/6%*%1'4:KS$1,,A,-%.4-,($"#(/6%1'4:]
1,::,-% .4-,(9*4/$6% $'+)$% *4-% */"1,/H#+% $" $8% "% +1'["#4:% #4$. 1*/#'4% A*1.,% T+1'U%'<%/
4%,EJ1,%&*$%*99('LHE*/,1B%[8]%+1'%T?G5%ggZ[U8%

1" % $.IX,+/$% ,4/,(,-% I" % + 1HE*/#+% +"*EJ (% $#A6 % % B /", % /,E9, (*/.(,% &*$%
H",(%ZZ8[%2%[8F*3% TEPU6%'(%][8][%2%[8F*38%!",% (,1*/#A,%" . E#-#IB%'<%[", % +"*EJ, (%
8*$%i[%Z% r%*4-%/", %o*#(%A,1'+#/B%&*$% 1, $SYBYEUMFAZAME/0 B %0 1#:" /% &*$%*-X . $/,-%

H" (% % i[[% 1L% TS*4-*(-% '<<#t+,% ("EU%'(% [8i% 1L% T-,,9% /&#1#:"1U8% " % -.(*/#'4%'<%,
,L9'$.(,%&*$% Zb% "8%!",% '(-,(% '<%/",% ,L9'$.(,$% &*$% (*4-'E#S$,-% *4-% I" % [HE,% J,/&,,4%
F4+"%,19'$.(,% &*$% */% 1,*$/%'4,% &,,) 8Y6$.148E ,Q #OE,4/% &*$% 1'+*/,-% #4$#-,% /"%
+1HE*#+%("E8%

D.(#4:%/",%ZbK"%,L9'$.(,6%/",%$.IX,+/$% &,(,% (' A#-,-% 1.4+"% T/&' % [HE,$U6% -#44, (% *
J(¥)<*$/% T/'1*1% ,4,(:B% +'4/,4/% +*8% Z6j[[% )+*1U8% !" % $*E, % E,*1$% &,(,% 9('A#-,-% /'Y *]
O*(J#+#9*4/$8% !",% $.IX,+/$% &,(,% *11'&,-% /FaH UAYBO0 3*<<,#4,% &*$% (" #I#/,-%

- (#4:%1" % ,L9'$.(,8%!", % $.JX,+/$% 1,</% /" % + 1#E*/#+% ("E%'41B%&", 4% ' #4:% "% " Y% '#1,/
H",4%4'/%9,(<'(E#4:%*4B%/,$/$6%/",%$.IX Y%/$$684:8%!",%$.IX, +/$% $1,9/%#4% $1,,944:%
J*:$%J,1&, ,A%Zf;[[%*4-%]j;[[8%

F7D7DIS/$%)$3&" (=3&$K/(.0$'&").3B&50T2&T>&

D.(#4:%1/" % ,L9,(HE,4/%/" % $.IX, +/$% &, (, YBA#THB #4% $" (/$6% $'+)$% *4-%6 */"1 [#+% $",$%
T+*89% [8]% +1'U8% ", B% &,(,% ,L9'$,-96 'A% /,4% +'4$,+./#A,% -*B$% '% +4/('1% TZi8[z[8F3U% *
+1-% T][8[Z[8F3U% +4-H#IH4$% -.(H4:% &"#+"% -#<<,(,41% $,/$% '<% 9,(<'(E*4+,% /,$/$% &,(,¥
9,(<'(E,-8%!" Y%-.(*#'4%'<%/", % $/*BY%*/%+4/( 1%+ 4-#/# 4$% &*$% g[% E#48% 2EE, #*/, 1B%*</
I"#$% " % $*E,% $.IX,+/$% &"(,% ,L9'$+%- 984’ (% |Z[% EH#48% !" % L9, (HE,4/$% &,(,%
+4-+,-% <(E% [[[% /'% Ji;[[6% *4-% /&$6IX,+/$% &,(,% E *$.(-% *+"% -*B8% !" %
9,(<'(E*4+,%/,$/$% T+ 4H#/# 46% 9'$/.(*1% +4/( 1U% &, (,% +'4-.+/,-% */% I" % $*E, % HE % '<% /" ¥
B <'(% ,*+"% $.JX,+/8% 3" 4H#IH#A,% 9, (<'(E*4+,% T?WU% &*$% *$$,$$,-% ,*+"% -*B% .4-,(% +'4/
HA-HIH 4$%*</ (Yo g[% EHA%*4-%#4% + 1 - BHAY(OSYHUO'S. (8% 7'(%-/,(E#4#4:%9'$].(*1%
+4/(1%TWU%/" %/,$/$%8&.,(,%9,(<'(E, - YA 106+ 4-#/# 4$%'4%-*B$%]6%i%*4-%6][%6*4-%#A4%

I" %+1-%, *+"%-*BY% T D*B$%]K][U%*</, (%g[YEH#4%'<%,L9'S.(,8%

E>EN)2.:4),)%-.

F7F7@8%/$0%).0$'&500ST>&

G)#4%/,E9, (*1.(,$%&,(,% E.,*$.(,-% .$#4:% #I" (%uG2% TuG ?%b[gJ% *4-%bZj6%u,11'&% GO(#4:
24$/(.E,4/%3'86%u,11'&% G (#4:$6% @ GHISDERKRBU, (EHS/ ($%6 TVI3%D3%gi6%/B9, %
ZZiZ5C>%D#:#%0,B6% @ G=%T?WKWUS%!" %/" (E#$/'($%&, (,%+*1#I(*/,-%#4%*%/,E9, (*/.(,%



% b]

O(# (%/'%.$,8%!" Y, *$.(,-%$#, $%TI[U%E&, (,:%<'(," *-6%$+*9.1*6%+",$/696*J-'E, 46%.99, (%*(E6
1'&,(%*(E6% J*+)% <% /" %" * A{BUH"#:"6% +* 1<% *4-Y$ES AN Yo " % <"18% > *4% $)#4%
1E9,(*1.(,%T! 5U%&*$%+*1+.1%/,-%*$%*4%*(,*KRAH*1, %846 E%/",$,%] (% $#/,$% TC*(-B%
e%D.P#$%]gfhU8%

2,+/*1% /,E9, (*/.(,% T/ U% &*$% E *$.(,-% ][% +E% J,B'4-% /" % *4*1% $9"#4+/,(% &H/"% *4%
uG?b[]%9(J,%Tu,11'&%GO(#4:$%24%$/(.E, 4/%3'86%u,11'&%GI(#4:$6%@G=U8%

G)#A%*4-% (,+/*1%/,E9, (*/.(,% &,(,% (,+ /DU EHAY #4/,(A*1$% &H/"% -*/*1"::,($8% 1&'%
IB9,$% '<% 1':,($% &,(,% .$,-% TGQ.#((,1% ]Z[[6% |(*4/6% @0% *4-% GE*(/2,*-,(% F1.$h6% =32
GBS/, E$6%3*4*-*U8%

%
31+ 14/#'4$;%%

> *4%$)#4%/,E9,(*].(,%FU%&*$%+*1+.1*/,-%*$%*4%* (,*K& #:"l,-%*A, (*:,%<(E%][%o$#/,$%
‘<%0 /"% S)HAYo *++ (-#4:% 1'% I, % <'11'&#4:% <'(E.1*; %[ 8[| { P B1i% _% E,*436%

I g179.16%]).£.4 U%{%[8]b%_% Egtd:F 6%k, 0o+ @I Y0{%0[8i %44 U%{%0[8]9 %, X0T%
{96[8]f%_%6LY%6{%[8[[%a ¥k o5 <sddP0 T C*(-B%e%D. P#$%]gfhU8%

> *4%J'-B%/,E9, (*/.(,% ThU%&*$%+*1+.1*/,-% IB%/", % ,Q, 442618\ ., %o {%6 [Si%

| $8%%

P'-B% " */% +'4/,41% T U% &*$% +*1+.1*/, OB EIHESO, +#<H#+% " */% '<% I#$$.,$% T+U% Tf8bhe
INY: K736 J'-B% E*$$% TYAWE P#//,16% Jghju8% C,*/% $/'(*:,% TGU% T#8,8% /",% (*/,% '<
- (¥, %H#A4%" *I%+ 41, 4/U%&*$%+* 1 + B/ 060B% %) -B%"  *1%H4/%#4%+'1-%<('E%

I"*%E *$.(,-%#4%*%&*(E%,4A#('AE,4/8%

F7F718J,&+$*.0$+$%)'&5002&0T2&T>&

24%G/.-B%??26%'LB:,4%+'4$. EQ/HUWRABOE, *$.(-%<'.(%/HE, $%*/%(8i6%j6%]g8i%*4-% Z{%"%
<(E%/",%J,:#44#4:%'<%/",%,L9'$.(,8%?4%G/. FRAMETHIVES, -%6*</, (%J #4:%,L9'$,-%/'%
+1-%<'(%\[YE#48%!" %$.IX,+/$% &, (, Yo S#//#4:%-.(#4:%/" % E,*$.(,E,4/$8%=%9'(/*J1,%*4*1B$
T3'(/,L% P#9"B$#)6% >, /*>*L% fP6% |,(E*4BU% ,E91'B#4:% *% J(,*/"KIBKJI(,*/"% $BS/,E% &*$%
$,-8%!" %-.(*/#4%'<%  *+"%E,*$.(,E, 4% &*SUBHA.| $8%!" %o*A, (*:, % <(E%/", % 1*$/% <HA,%
E#4./, $6%&.",(,Y%oWhE*$%$/* JH1#$,-6%8*$%.$,-%<' (%", %*4*1B$,$8%

F7F7DE%1$08&-=((3&4=(98&500>&

THA:, (% $)H#A% J1"-% <1'&UVT 8*$% -,/,(EH#A,-% *I% 8i6% j6% 1g8i% *4-% Zf8[[% "% *</,(% I",%
3, HAAHA Y '<% [" % L9'$.(,% .$#4:% R*$,(% D'991,(% <1'&E,/(B% T5L<'(-% 59/(‘4#+$6% 5L<'(-%
=((*B6% @0U8B% R*$,(% D'991,(% 9('J,$% &, 0AOAT4% - ($*1% *4-% 9*1E*(% $#-,% '<% /", %
E#t-1,%<#4:,(8%!" % 9(J, % &*$% *//*+" -% &H#["%*-" $HA,% E*/,(#*1%/'% /"% E#--1,% 9"*1*4L % '<
I % <#4:,(8%" %o ,L*+/% (, THHKIKY6 /" % 9('J,$% <'(% ,*+"% +'4$,+./#A %/, $/% &*$% 4%.(,-% IB%
E*()#4:%/" #(%91*+ 8% P1"-%<1'8% &*$% T <Y (p/& % E#4 ./, $8% 7'(% " % *4*1 B$#$6%*% ] [K$%
$/+J1,%9'(# 4% '<%!" Y%-*I*%&*$%S$,1,+/,-8%



% bz
F7F7%8%*0)&0%)$&*%63&-=((3&/0$".0$&50T>&

24% G/.-B% 2W6% ", *(/% (*/,% TC2U% &*$04-BARL(,$1B% .$#4:% *% F'1%(% G9'(/% |, $/,(%
E'4#/'(#4:%- A+ % TF 15(%M1,+/('%24+86% 7#41*4-US%GBS/ 1#+9% TGPFU%*4-%-#*$/ 1#+%TI
9(,$$.(, 2 &*$Y E, *$.(,-% <(E% $#//#4:%$.IX, +/SYHEE -#*/, 1BY% *</,(% +'EQL /#4:%" Yo+ AH/H#A ¢
1,.$1$% $H#4:% *4% *EJ.1%'(B% J1"-% 9(,$5.(,% E'4#/'(#4:% - At+ % T> -#,+"% =PF>K[b6%

> -#/,+"%R/-86%C.4:*(BU8%

F7F7B&0+*=&'$%'#)#<#)B&500>&

I" (E*1%$,4$ (BY%/"(,$"1-$%&., (,%*$$,$$, - % IBIHIHA, %$,4$' (BY/, $/#4:%6*/%16%6\8i6%]g%*4-%
ZZ8i% "% *</,(% I",% J, #44#4:% '<% "% ,L9'$.(,% .$#4:% *% G,4$,R*IKI" (E'/,$/% >'-.1%(%
G,4$'(B%=4*1Bd,(% TG5>MD?3%$+*1,$6% @& AUERH"-%'<%1,A, 1$%*1: (#/"E% &, (,%

$,-% TU(4#/$)B%190jUB% !",% $.IX, +/SYs/&Yo¥e$% '4,% *(E% &*$% 91*+,-% #4% *% (,1*L,-%
O'$HIH A% 4%*%/*]1,8%!" %$.IX, +/% 91+ FMTSHHE. 1*/' (U% TZ8i%L%i8[%+EU%'4%/" #(%
(#:"1%9*1EYT/" 4*(%, E#4, 4+, UB%!" YottA##+1%/,EQ, (*1.(, Y TI*$, L#4, %*-*O/*/# 4%/, E9, (*/.(,U%'<C
I" %" (E'- % &*$%Z3%*4-6%#<% 4, +,$$*(B6Y0#/% &*$%*-X.$/,-%/'Y%o+'((,$9'4-%6/'%/", Yot A-HAH-
I"(E'4,./(*1% 1,E9,(*/.(,8% 7'11'&#4:% I" Yok (-#4:% '<% [",% I*$, A4, E9, (*1.(,6% J'/"%

*$+ A-H#A:%*4-% - $+ 4-#4:%1,E9, (*].(,% SIHE. 1#% &,(,% *991#,-%6 <H#A, % IHE,$% */% E#L,-% ThK\Y
#4],(A*1$8%=%]"3Y $%/,EQ, (*/.(,%-+"*4 8Y&IH, % -8%!" %$.IX,+/$%9(,$$,-%*%J.//'4%&" 4%

I" B% $,4$,-% I",% $/#E.1.$% J #4:% m+'1-,(M% */% /" #(% +'1-% -/ +/#'4% ["(,$"1-% T3D!U6% '
M&H(E,(M% */% " #(% &*(E% -/, +/#4851:¢ THDIU% +'E9*(,-% &#/'% I"% J*$,1#4,%
1,E9,(*/.(,8%!", %*A, (*:,%%$,4%'(B%/"(,$"1-99, (*/.(, YA*1.,$%&, (,%+*1+.1*,-%<(E%<H#A,%

(.9, /#1#4$8%

F7F718,$0+*=&'$%")#(%'&*%38&" (+4(0)&500S T>&

I" (E*1% 9,(+,9/#'4% <'(% I",% &"1,% J'-B6% /(.4)6% "*4-$% *4-% <,,I% &*$% *$$,$$,-% .$#4:%
$.IX,+H#A,% X.~:E,4/% $+*1, B TIISY% I" % /" ,(E*1% $,4$*/#4% $++1,$% (*4:,-% <(E% b%
T,L/(,E,1B%"/U%/'%Kb%T,L/(,E,1B%+'1-U8B%!" (E*1% +'E<'(/% &*$%*$$,$%$,-%6 .$#4:% *% \K-,:(,
$+*1,%(*4:#4:%<(E%[%T+E<(*J1,U%/'%i%T,L/(,E,1B%.4+'E<'(/*J1,U8%%

F7F71&<$0#%12&RVW&5002&T>&

>.$+1,% /'4.9% &*$% *$$,$$,-% JB% E,*S@006 ,1,+/(EB":(*9"#+% TM>IU% *+#A#/B%
TE-,1$% >Mf[[[Fh% *4-% >M\[[[6% >,*% M1,+/(4#+$6% 0.'9#'6% 7#41*4-UB&HK(E%
-12"(+$9%,)8H% ,1,+/(-,$% &,(,% 91*+,-% *J'A,% /",% J,11B% '<% /",% E.$+1,8% I" % -#$/*4+ %
3,18, A% I" % (,+'(-#4:% +41*+/$% &*$Y% Z% HESROL(+/(-,$% &,(,% *//*+",-% *J'A % '4%

HAIHA % [H$$.,$8% 2*&% M>1% $#:4*1% TS*EQ1#4:% (*/,% Zi[% CdU% &*$% (,+'(-,-% +4/#4."$
I 1% %,L9'$.(,8%!" %6$#: 4% 1% &*SUFEQLH<H, -%o*4-Y0/" Yo$#:4*1%I*4-% /&, A%NKi[[%Cd%
8*$% <. 11K&*A, % (,+/H<#,-Yo(4- Y TEM>1U% &H/"% *% bPGEE, % +'4$/*4/8% P11, (&'(I"%



% bf

<H#1/,(#4:%8&*$%.$,-%#4%/" % hKi[[% CA% E, *$.(#4:%I*4-8%!" %+ EE'4%E'- % (, X, +/# 4% (*,%'<
I" Y*EQ 1<, (%&*$%]|[%o-P8%%

24%G/.-B%226%M>1%&*$UE, *$.(,-%6<' (% ZWEHA% 4%<".(%o'++*$# 4$%- . (#4:%/" % ZbK"%, LS
T*1%:1[6% Z];[[6% [9:f[6% Jf;[[U% *4-% #4% G/.-B% W% &"#1,%*$$, $$#4:% 9'$/. (*1% $&*B% T*</ |
E#4%'<%+'1-%,1.9'$.(,U8%

F7F7R&1 %#)#<$&/$04(0+*%"$&50002&0T>&

3UAHIHA, %9, (< (E*4+,%&*$%*$$,$$,-%.$#4:%/,$/% I*/1,(#,5% + ASHSIH#4:%'<% J'"% +'EIL, L% *4-
SHEIL, % +:4H/HA,% I*$)$8% F(#' (% I'% "% 1,$/$% /"% $.IX, +/$% &,(,% <*E#1#*(#$,-% &H#/"% "
I (#,5% *4-% &,(,% *11'&,-% ['% (," *($,UrB)$86 '4,% [HE,8% ?4% G/.-B% 22?26% *% J*//,(B% '<%
+EQ./,(#$,-% +:4H#I#A % 9,(<'(E*4+,% /*$)$% *-*9/,-% <('E% /" % V*A*1% > -#+*1% 2,$,*(+"%
24$1#.1,% TV>22U% F,(<'(E*4+,% =$$,$SE,4/% P*//,(B% TF=PU% &*$% *-E#4#$/,(,-% TG"(/% e
I"E*$96]ghhU8%!" % J*//,(BY%+ 4$#S$/,-%'<%/" % <'11'&#4:%/*$)$;% E*/+"#4:KI'KS*E91,6% $#EI1,
(< HH# A% IHE,6% *-#IHAYS.JI(“+HA6% (HBELY% (,*$'4#4:% *4-% (,9,*/,-% *+Q H#SH#/H 4% '<%
(,$9'4$,%%,Q.,4+,$8%!", %/, $/$%*(,%- $+(#,-% #A% E'(,%- *#1%#4% G/.-B% 2228% 7'(% , *+"%'
1¥$)$6%*++.(*+BY Tro%+'((,+/%(,$9 45 IBO*4S, Yo/HE, $% TESUYE, (,%E, *$.(,-8%

24% G/.-B% PW6% /"% =./'E*/,-% V,.('OSB#*1% =$$ $SE, 4/% > /(#+% T2, ISR
109IU%*4-%* 06 E'-H<t-+*1#'4%<' (% 2$' 1%/ ,-%*4-%3' 4<#4,-% MAAH(AE, 4I$% T=V=>K?3MU%A, ($#
&*$% *-EHAHS!,(,-8% @A1H), % E'$/%'I", (%, HE9Y6 I*//,(#,$6% /" %=V=>% .$,$% *++.(*+B%

Tr% +'((,+/% (,$9'4$,$U% *4-% (,$9'4$, % /HE\ M/ PE+*1+.1%/,% /" % /"(.:"9.1% T, <<#+#,4+BUS%

I" % ,<<#+#,4+B% E,*$.(,% *4-% /"% =V=>% /18 % 9('A,4% '% J,% *% A*1#-% ["1% *4-%
SASHHA Y [V +%4:$% #A% 4, (+:A#IHA Y <A+HAHAY #4% $A,(*1% +1#4#+*1% $.
7.(I" (E'(,6%#/%#$% ,$9, +#*11B% . $* I LABHAQEIHHA:% (,9,,-%6 | $/#4:6%*4-% "*$% $" &4%
"% | $IK(,1,$1% (,1#*IH1#1BY% TOSHBZ[[|6% R, AHAT4SHEZ[[IUSY% 24%".(% $/.-B6% /"%
O(:(*E% &*$% /(*4$1*] Yo HAI'Y THAAHS"8% I" % /,$/% J*I1,(BY% + ASHS/ -% '<% [" % <'11'&H#4:% /*$)
+-,00 8. IS A% *4-% +'- % $.I$/#] [# A% - 1*B,-6% 1'#+*1% (,*$'44#4:6% E*/+"#4:K/'K$S*E91L,6%
+HAIHA. $%9,(<'(E*4+,6%SHEIL Yo, *+/H AUt BB G/, (43, (:%E, E'(B%S, *(+"8%7'(%, *+"%'<%

I" % 1*$)$6% *++.(*+B% Troa¥((,$9'4$, SU6% (,$9'4$,% HE,$% TESUY *4-% , <<#+#,4+B% TrU% &,
E,*$.(,-8%=% E'(,% - /*#1,-% -, $+(#9/# 4% '<% ", $,% *$)$% #$% 9 A#-,-% #4% G/.-B% 2\W8% 1*J1
$.EE*(#$,$%08 #+" Vo< A+1# A%'<Yo+" AHIHEYED, Yo/ Yo-#<<, (,41%],$/$%*$$,$$8%



% bb
5$6%61AGL," /1#-1+9(+0$1214#"$)D)#$30,1,)"1+13#,1#)"43, )\ HEEEH#S 1 3HE 28t

3AHIHA %*$)% GI.-B% =$$,$5, 06+ AHHA, Yo< A+H A%%

>/ +"#4:K$*E91,%% 2726% W%  4-GEBTHIGEY (%8 (#4:%E, E'(B%
GHEOL,%(,*+/# 4%IHE, % 2726%?W% GHEOL,%A#S.'E'/ (%E, 4/*1%<1, LEI#1#/B%
G, (#¥1%*-HHAY $.JI(*+# 4% 277% G.$/H#4, %/ A1# 4%

I(*EE*/#+¥1%(,*$'4#4:% 277% R'#+%19%(,*$'4#4:%

2,9,*/,-9%*+Q #SH/# 4% 277% R, *(4#4:%+*9*JH1#/B%*4-%S$" (/K/,(E%E, E'(B%
3, %8 IS/H]IH A% 4%+~ %% W% G.$IH#4,-%* 1], A A% A+UHCAH A6%A, (J*1%1 *(4#4:6%
$.IBIH/.1#4%-,1*B,-% *4-%4.E, (#+%*4-%$SBEJ 1#+%<*+#1#/B%
R'#+%19%(,*$'4#4:% 2W% =I$/(*+%(, *$ 4#4:%*4-%A, (3*1%$BAL%

3444, $%9,(<'(E*4+,% W% MA+-#4:6%S$/'(*:, %*4-%.$,% '<%&' (#4:%E, E'(B%
G/,(43,(:K$%E, E'(B%S$,*(+"% W% M4+ -H#4'GEBYH 46%(,$9'4$,%%, 1, +/#'46%, L, +.#'46%

*4-%A#$.*1%*4-%$" (/K/,(E%E,E'(B%

F7F7NQ).0*=&"(%)0(=&5T>&

=06 4'A, 1% #4-+1HA'E, 1, (KI*$,-% E. /"% &*$% .$,-% #4% ["#$% $/.-B% TP'-B% G&*B% > *$.(,E, 4/%
GB$/,E6%3(,*%2,$,*(+"6%5.1.6% T#41+4-UB%!" %E,/"-%E, *$.(,$%/", %*I$'1./, %E'A,E,4/$%'<%
1" %J-BY%TI/"% E'E,4/*(B%*4-% +.E.1*/#A % A*1., $UB%!" % E,/"-%"*$% 9('A,4% *4%*++.(*/,%
*4-% (,9,41*1,% E,["-% *4-% .$,<.1% #ALH#AH+*1% *001#+*#4$% TWHSBRAIE6Y
0'(9, 144, AW HSTHEZ[[IUSY!" Yo- Att+ Yo+ ASHS/ -06'<%*%], 1/%<*$/,4,-%<#(E1B%*/%/" %1,A,1%'"
$*+(.E6% *4% #4<1,LAIL,% E, *$.(#4:% (+AHLEAHAY E'-.1,6% *0b $9,+#*1% X'#4/% $/(.+1.(,%
141,-%'4%/" %: (" 4-6%*969'&, (%.4#/%*4-%6*% F38%!" Y0, *$. (#4:%(-%/ (*ASEHII,-%E'A, E,4/$%
‘<Y /",% J-BY% 'V /" Yo- |, +1#4: % #A+THA'E [(H+% E'-.1,8%" %6 E,*$.(,E,4/% (,$'1.14#4% '<% "#$%
E'-.1,9%&*$% 1,$$% /4% [8i% EEY% *4-% " % "#:"% +./K'<<%<(,Q.,4+B% &*$%Zi% Cd8%!" %" #:"
" YO, *$. (#4:%6('- %68 $Yo*-X SY(-#4:%6/'Yl" Yo, SIHE*], -V %' <Y E*$SY T[Sii%L %" #:"/U8%
F(# (% /%" % L9, (HE,4/$% /" % $.IX, +/SL BRI (H$,-% &H/ P, HOE, 4/% *4-% [" %
E,*$.(,E,4/% 9(/'+'18% D.(#4:95,% $&*B% E,*$.(,E,4/$% /"% $.JX,+/$% $/"-% */% *//, 4/# 4%
&HI"Yl" #(%<,, 1% " (%*4-Yo* (ESY6* 1 4" SHoJUBBY) , OHA:%0/" #(%, B, $%S. ++ $SHA, 1B%'9,4%
TM5U%'(%+1'$,-% TM3U8B% 24% /", % M5 %/SBR(, % SRIXV6 /% 1") % $/ (“#:"1%*" *-% */%*%
<HL*H A% O'HA1% A% [ Yo <*+#4:% &*11% b% E% #4% < ('4/%'<% /" E8%!",%/,$/$% &,(,%9,(<'(E, -9
Q.#,1%*4-% & 11K 1H#/% +#(+.ES/*4+ $%*4-% (,9,%,-%'4+,8%I" Yo -.(1H#'4%'<% *+"% E *$.(,E,4/%
&*$% 1% E#48% I" % (,+'(--% $&*B% 9*(*E./,($% &,(,;% /",% /1% 9*/"% 1,4:"% '<% 9'$/.(*1%
E'AE4/$% T*%/" %1,A,1%'<%[8ii%L%$.JX, +/k$%" #:"/U6% EXLHE.E%- <1, +/#4%<'(% L% T$#
$#-,U%*4-%6BYT<'(&*(-KI*+)&*(-U%$&*BU T+EUBBA LI BRT PEL % $8*BYo* CHATYE



% bi

E>FO-2-0.-0#2(12%2(B.).!

24%G/.-B%?6%E,-#*4$6% 1 89T Ai#1,6%7? 1U%*4-%.9098,(ji,4/#1,6%? TU%Q.*(/#1,$%

< (% "++.9%/#4*1% *4-% 1,#3$.(,KIHE, % +'1-% ,L9'$.(,% &,(,% +*1+.1%/,-8% =% ('J.$/% *4*1B$#$% *
+HAX(#*4+,% T=V35W=EUY% &*$% .$,-% /'Y *A%HBB,98S +1+/4#'4$% &#"% "% ,L91*4*/'(B%
<*+['($%T$,,%G/.-B% 2% <'(%*% E'(,%-,/*#1,-%-,$+(#I#4UB% "% #4-,9,4-,4/% A*(#*J1,$% ,4/,(
HAI'Y% " Y% E'-, 1% &, (,;%*:,6%*(,*%'<% (,$#-,4+,6% /B9, % '<% *(,*6% "++.9*/#'46% $, 1<K (*/,-% ", *1/
9"B$H+1%*+/#AHIBE%1,A, 1% <%, - +*HAMTRH(#A1, SU%*4-%E, *4%-*BI#E,%/,E9,(*/.(,%
<'(%N*4. *(B%T+4/#4." $%A*(#*31,U8%

24% G/.-B% T2?2U% E,*4$W6<%%B)#4/*1% /,E9,(*/.(&%'#4% '4,% ,L9'$.(,.% &,(,%
+E9*(,-%JB%/",%(,9,*/,-% E,*$.(,$%=V5WEH/"#A4KS$.IX, +/% <*+/'(;%/,$/% IHE,U6% <'11'&,-%
JB%V,&E*4K0,.1$% 9'$/K""+% LBI$86 ,<<,+/%'<%/,E9, (*/.(, UFBBSSUN % &*$%/,$/,-%
JIB% 9*#(,-% $*E91,$%/K/,$/$8% G, *$' 41 BW L, 4% /"% /&' % $/.-B% 9'9.1*/# 4$% &,(,%
+'EQ*(,-% JBY% #4-,9,4-,4/% $*E91,$% /K/,$/$8% =% 1#4,*(% (,:(,$$#'4% *4*1BS#$% &*$% .$,-% &'
*4*1BSHA:% /" % ,<<,+/$%'<% $,*$'46% 10%. (8% (,:.1*/'(B% 9*(*E./,($%'4% /" ,(E*1%
$,ASHI#A#IBBY >,-#*4% A*1.,$% &,(,% +*1+.1*/,-% <('E% /",(E*1% $,4$*/#'4$8% ", % (,1*/#'4F"#¢
J,1&,,4%[",(E*1%$,4$*/#'4$6% /" (E*1% $MBH84-% /" ,(E'(,:. 1}/# 4% &,(,%*4*1B$,-% JB%
G9,*(E*A% +'((,1*/#'4% /,$/$8% G,9%(*/,% :('.9% E,*4$% &,(,% +E9*(,-% JB% /",% H#1+'L'4%
G#:4,-K2*4)% TE'(,% /"*4% /&% :(.93U6% 0,4-*11k$% H% (% >*44KH"#/4,Bk$% @K/,$/% T/&'
9'9.1%/#43U%T2?KWU8%%

24%3$/.-#,$%?W%*4-%\W6%/",%,<<,+/%'<%,L9'$.(,%9,(#-%'4%/" (E*1%9* (*E./,($%&*$%/,$/,-
1'% (,9,*/,-% E *$.(,$% =V5W=% T&#/"#AK$.9Ks¥#/'(;% -*B% '<% ,L 9'$.(,%K][U8% G,9*(*/,%
+*B$%&, (,%+E*(,-%IB%SHEIL, %+'4/(*$/$%T,Q . #A*1,4/%/ %9*#(,-%$*EIL,$%/K/,$/$U8%!' %o+
<'(% E.1/#91,% +'E9*(#$'4$6% /",% 'I$,(A,-% IKA*1.,.$% &,(,% *-X.$/,-% .$#4:% /"% P'4<,(('4#K
E./"-%T?2WU8%!",%,<<,+/%'<%/,E9,(*/.GWRZS.$%oiU%&*$%/,$/,-%IBY%I*#(,-%$*E91,$%
IK/,$/8%%

24% G/.-BY% ?WB6% +':A#/#ARD:(W(E, *$.(,$% T*++.(*+BEB4LS, % HE,6% ,<<#+#,4+BU%
&,(,%+E9*(,-%JB%/,E9, (*/.(,%,L9'S.(, % TBU A, ($.$%BU%*4-%IB%-*B%'<%/,$/#4:% . $#4.%
1", % 9*#(,-% $*E91,$%/K/,$/$8%=%(,9,*/,-% E,*$.(,$%=V5W=% &*$% +'4-.+/,-%/'%- /|, (E#4, %o #<%
+AHIHA, % 9,(<'(E*4+,% +"%4:,-% 'A, (% I",% |[K-% 9,(#-8% =$$'+#*/#'4$% J,/1&,,4% +":A#I#A,%
9,(<'(E*4+,% *4-% 9"B$#'1'#+*1% E*$.(,$YPE4*1BS$,-% IJB% G9,*(E*4k$% +'((,1*/#'4%

+ <<#+#,41$8%=%9"1,-%/HE,%$, (#, SV E ("6 TR, #:" %] ggfU%E&*$%.$,-%<' (Y E. LI#A*(#*, %
*4*1B$,$% '<% /"% #4-,9,4- 41% <<, +/$Y6(<06Y%SIB'S.(,% /'Y +'1-% *4-% 9"BS#'L #+*1%
E,*$.(,$%'<%/",(E'(,:. 1*/# 4% 4%/, $/%*++.(*1BE#,4+B%*4-%(,$9'4$, %/HE , %'<%*11%'<%/" %
+AHIHA, % 1¥$)$% + EIHA,-8%=%1,*$/% $Q.*(,$% - EEB% A*(#*J1,% (,:(,$$#'4% E'-,1% *4-% <#L ,-
<<, +$% &*$% .$,-% T$,,% 9*9,(% 2W% <' (% *% E'(,% - /*#1,-% - $+(#O/#'4UBY G#: 4t <t+*4+ % &*
9%|%[8[i%#4%*11%'<%/",%%$/.-#,$8%



FI<).:(-.!

F>8C&6:(2-0&%H#&(*)KB&.:4)1-&IH#E&(*10%!'0%-)4!

" %$,1<K(,9'(/,-%/' 1%+ 1-9.(, % HE, % &*$%[%"Y &, ) 6% *++'.4/#4:%<' (% bro'<%/" %/ 1%
JHE,8%7'(%*11%(,$9'4-,4/$%/" %&,,) 1B E,-#*4%T>-U%+'1-%,L9'$.(, %/HE, %*/%8& ()% &*$%][8f¢
9,(%&,,)%T?°]6%? 16%[Ki%"6%4af6[bjU6%*4-%6Z%"% T2 16%? 6 %[K]|%"6%4a]6ighU%<'(%E, 4
T2°16% 2°16% [K]% "6% 4a]6bbgU% <'(% &'E,48%=E'4:% *11% (,$9'4-,4/$% T4a\6[]JU6% /"% E,-#"
&,)1B%1 #$.(,K/HE,%+'1-%,L9'$.(,%&*$UpERE VHTI6TKN % "UB% 54% /", %*A, (*:,6% E,4%&, (,%
L9'$,-%/'%+'1-%'4,%"% E'(,%9,(%&,,)% T>-%i%"6% ?"]6% 2 6% 1K][%"6% 4aZ6jbjU%-.(#4:%/"
1,#$.(,% HE, % "*4% &'E, 4% T>-% b% "6% 2°16% ?"16% Z8iK|% "6% 4af6Z\bU8% 7'(% *11% (,$9"
T4af6il[U%/" % E,-#*4% ,L9'$.(, % /4E, % &"#1,% +'EE./#4:%/ % &' ()% &*$%]%"%9, (% &,,) % T?'16%
2°16%[KI%"UBY%H"#1,%/(*A, L1#4:%/'%& ()6%E,4%&, (,%1,$$%,L9'$,-% T>-%6]%"6%2"]6%72 16 %[
4a]6ii\U%/"*4%&'E, 4% T>-%]8i%"6% 2°]16% 2 T6%[K%"6%4a]6gibU8% 24%:,4,(*16 % E,4%&, (,%E
LO'$,-%6/'%+1-%J/"%*/%& () %*4-%6- . (H4:% 1 #$.(, Yo/ HE, %/ "*4%&'E, A% T T#: % Z6%G/.-B% 26 %!,
1%*4-%fU8%



% bj

(n=1449)  (n=1598) (n=3264) (n=2747)

40 - *
35 -
30
o | = =
[
g 25 X X
E L x
@ 20 |
=] L
8
& 15 |
X L
- 10
© L o &
(&) sl =
i T 31
0 * %
workwomen workmen leiswomen leismen

@O0+>10)(1Q4)684-)*1 #&(*1)KB&.:4)! 2-'&4SI R'&A$'&,)%S!'&4$,)%T! 2%*1%:40%+1()0.:4)!-0,)!
R()0.'&,)%S! ()0.,)%T! 0%! ,)%! 2%*1 '&,)%>! U&K6(&-! .B,3&(.V! WX8Y! 2%6*! LLY! 6)4#)%-0().S!
X,)2%% 1X,0%!129%*!, 2KQ52(;).>!

F$2"(1)#$9912", 1:#2(%3#1G-(HEI&BOE, 46%/" Yo-.(1# A% ' <%+'1-%,L9'$.(,%*/% &' ()% &*$%

h8i% "% 1'4:,(%9,(% &,,)% Tgir% 32% 8\% /'% g8fU% *E'4:% /"'$,% ,E91'B,-% #4% *:(#+.1/.(,% /"*4¢
I"$,%,E91'B,-%#A4%'<<#+ %&'()8%=Y%-+((,$9'4-#4:%, L+ $$%'<%6]8]%"%9,(%&,,) % Tgir% 32%|8i%
18\U% &*$% *1$'% 'J$, (A,-% *E'4:% E, 4% &' (1#4:% #4% #4-.$/(B% ' (% (,1*/,-% '++.9%/#'4$8% H" 4%
AL BSHA:%0/" Yo-#<<, (,4+,$%#A4%0+ 1-%, L' $II%$/ .-BY6*(,*$6%+1-%,L9'$. (,%&*$%b8\%
"%69,(%&,,)%1'4:,(%<'(%E,4% LH#AHA: Yo HA%I* FHTHIr% 32%Z8]%/'%j8]U% + E9*(,-% &#/"%

1", % LHA#A: Yot 4% (J*4%*(,*$8%!" Yo- . (/# 4%'<%+1-%,L9'$.(,%*/%& () Yo#t4+(,*$,-% IBY%]8[%"Y
&, )%<(E%/",%B".4:,$/%*:,%:(.9%/'%/"$,%*:,-%iiK\DY% B($8% Tgir%32%[8Z%/'%]8jU8%=%1,$$,
*E' 41%'<%,- +*#A%T, 1,E,4/*(BY%S+" 1U%&*$Y*$$+#*/ - % &H["%Z8%" % 1'4: (% Tgir%3?%]8i%!
f8[U% +'1-% ,L9'$.(,% */% & ()% +EQ*(,-Y0BMIYo *+%- EH+% - +*/#48% G,1<K(*/,-% " *1/"6%
O"B$H+*106*+HAHBE%$/.-BY%*(, *%6*4-Yo *E ¥, APHEBA % *<<I"s 9%, 9'(/,-%*E'.4/%
'<%+'1-%,L9'5.(,%*/%&' ()% H#A% E, 48% VEIME<<,(,4+,3%&, (,%'I$,(A,-%6#4%/" Yo<*+/'($%
LOL*HAHA: %' ++ 9% # 4% 1%+'1-%,L9'$.(,%<' (% & E, 48%%

H"#1,% +'EE./#4:%/'%& ()%/" %&,,) 1B%+'1-%,L9'$.(, % /4E,%/,4-,-% Yo #4+(,*$,% $1#:"11B%
JB%*:,%#4% & 'E, 4% *4-% &*$% [8FK[8b% "% 1'4:,(% Tgir% 329% [8]% /% [8jU% #4% & 'E,4%*:,-%b
B, *($% +'E9*(,-% &#/"% " YB'SI% *:,% :(.98% > 4% *4-% &'E, 4% L#A#A:% #4% [" % C,1$#4)#%
$/.-BY%*(,*%$9,4/%[8b%/'%6]8]%"%E'(, Y/ #E, Yo+ EE./#4:%/'%& () %o+ EQ*(,-%6&H#/"%!" %'I" ,(%*(,*$%
T (%*(,*$%gir% 3?7%[%./'% KZ81% "USYOGHESA LEARBYSH6 #4% (.(*1%' (% (,E'/,%*(,*$% $9,4/%
[8bK[8h% 1,$$% /#E,% Tgir% 32% <'(% E,4% *4-% &'E,4% [8]% /'% 18]% "U% ,L9'$,-% /'% +'1-% &
+HEE.#4:%/'%&' ()%/"*4%#A4%. (J*4%*(,*$8%>*1,%*4-%<, E*1,%$/.- 4I$%&, (, % E'(,%,L9'$,-%/'%
+'1-9%T[8hK[8g%"U% TE,4%gir% 3?2%[80b%/'%]8Z6% & E,4%gir% 3?%[8i%/'%]8fU%&", 4%/(*A, 1



% bh

&' )%+ EQ*(,-%&H/" %' <<#+ Yo &EB%7.(I" (E'(,6%/"$,%(,$9'4-,4/$%&"%&, (,%, L, (+#$#4:%
['%*A%*A, (*:, %*E".4/%&., (,%E'(, % T[8ZK[80%"U%TE, 4%gir%32%[8[%/'%[8j6 %& E, 4%gir%32%][¢
I'%[8iU%,L9'$,-%/ Yo+ 1-06/"*4%/"'$, %" *AHA: %A%, L, (+#5,%6%/%*116%6&"#1,%69, (+ #A,-%" *1/"%"*.
<<, +1%'4%&,,)1B%,L9'$.(,%/H#E,$8%%

D.(#4:% 1 #$.(,.% [HE, 6% *: #4:% &*$% *$$'+#*/,-% &#/"% [BDK[8\% "% Tgir% 3% [8[%/'% K]8ZU
+1-%,L9'$.(,%*E'4:% &'E,4%*:,-% biKjb% B, *($% *4-% [8h% "% Tgir% 32% [8[%/'% K]8jU% #4%E,
*: -96\IKjb% +'E9*(,-% &H#/"% M6 B'.4:,$/%*:,% (9% TG/.-B% 26% *J1,%fU8% >*1,%9,4$#4, ($%
*4-%.4,E91'B,-%E,4%$"&,-% ZK{%"%1'4:,(%,L9'$.(,%/HE,$%9,(%&,,)% T9,4$#'4,($%gir%37%
18\%/'%18[6%.4,E91'B,-%gir%32%Z8[%/' % f8\U%- . (#4:%/" #(% 1, #S$.(, Yo /HE, %/"* A% E, 4%, 4:*:,-%
<<t %&'()8%=1$'UE, 4% I (*+/HS$H#A:%*1% 1, *$I%S'E, %, L, (+#$,% &, (,% Z8IKZ8j% "% E'(,%,L9' -
+1-06-.(#4:%/" #(% 1 #$.(, % HE, % Tgir% 3280686 "' $ % E, 4% (,9' (/#4:%*/% 1, *$I%*A, (*:,%

" *1/"%&, (,%Z8fKZ8D%"%E'(,%,L9'$,-%/ %+ 1-%6 Tgir%3?29%[8[%/'%b8jUBY%>, 4%"* A#4: Yo * %A+ /2
(Y%+'11,:,% - +*/#4%&,(,%*1$'% [8iK[8g% "% Tgir% 32%[8[%/'%]8hU% E'(,%,L9'$,-% /"% +'1-%9,
&,,)%+EO*(,-Yo&H/"%/"S, Yo &H1F6, EH+%b, - +*/# 48%=(,*%' (%/B9,%'<%*(,*%'<%( $#- 4+ %' (%
*EJH,A1%1,EQ, (*1.(,% -#-% 4'1% *<<, +1% /"% &,,)1B% ,L9'$.(,% H#E, % #4% E,48%=E'4:% &'E,46%
9,4$#4,($6%.4,E91'B,-6%".$,&#A,$%*4-%/"$,%8&" % &,(,%9"BS#+*11BY% *+/#A,%$"&,-%]8IK
Z8j% "% 1'4:,(% ,L9'$.(,% /HE,$% 9,(% &,,)% +E9*(,-% &#/"% #4-"(% & (),($% '(% 9"B$#+*11B%
HA*+IHA % &'E, 48%=(,*6%/BOYF8%9, (+,#A,-%" *1I"60M# 4%*4-%, EQ, (*/.(,%-#-%4'I%
LOL*#4%+'1-%,L9'$.(,%-. (#4:%/" Yo YolSE| Y%o#4%8&. E, 4%T G/.-B%?6%!*J1,%fU8%

F>:1A=)4,2(14).68%.).14)(2-)*1-&IH#&(*1 2##(0,2-0.2-08%! 29%6*1 2##(0,2-0&%!

G727 @R(%*=8" *%1$ &HI&),$0+*=8&0$(%'$'&500>&

H" 4%,L9'$,-%/'%+1-%T]["3U%<' (% Z{9%6" 60485, -%6/'%*J' /% ZhKZg 3% TG/.-B%?26% 7#:8%] U6 %
*4-% " Yo *A, (*:,% -, +(,*$,% '<% /" % J'-B% "4%% TG U% &*$% fbb% )N% T&#4/,(U% *4-% AZ% )N%
T$.EE,(U8B%% -,+(,*$,-% [8]"3% E'(,% #4% /"% &HH#AY8AA% $.EE, (% J./1% (,E*#4,-% */% *%
$HA#<#+*4/1B% "#:",(% 1,A,1% TO|[8[iU8% 7.(I" (E'(,6% <#4:,(% /, EQT6L, SLAF % '4%

*A, (%:,% E'(,% #4% &H#4/,(YTBEI% TO|[8[iU% FER6 &H#/"% $.EE,(Wn8b 3UB% #A-#+*/#4:%

A At Yo ARG ABI (H+ 11 AYoHAY ™ 4-$8% " #$%#$%$.99'(/,-%IB%/" Yo' I, (A*/# 4%"*1%I1"-%<1'&
HAY% <H#4:,(SUIT6 &*$% *1$'% $#: A#<H#+*4/1B% BR(TREHRAVBH+(,*$,% #4% +'1-6% 9|[8[{U%
+HE*(,-%&H"%$.EE, (% Tilr%-,+(,*$,%64#4%382H" 4%, L*E#A#4:%/" %$)#4%/,E9, (*1.(,%'<%

I" Yo HA-#AH-*1% $H/,$% *1% ZZ36% [| Yokt B [ 248 (E, (Yo #4% ", % &#4/,(8% C'&. A, (6% */%
1["36%'41B%b%"./%'<%]|Z%$#/, $6% 1'+*/,- % E*#41B% 4%/" %/(.4)% T+" $/6%$/ E*+"6%$+*9.1*
&,(,% &*(E, (% #4% &#41 (% +E9*(,-% &H#I"WBHE, (,% &(,% 4'% $,*$'4%1% -#<<,(,4+,$% #4%

U (/% (#4:% " % -*BIHE % +'1-% ,L9'$.(,8% GLIGHC<, (,4+,$% #4% 4'+/.(4*1% A* L, 886 '<%!

&,(,% 'J$,(A,-% '41B% */% ZZ"36% &",(,% #/% &*$% $H#:A#<#+*4/1B% 1'&,(% #4% &#4/,(% T9
+'E9*(,-% &#1"% $.EE, (% */%$8H+% [HE, % 9'#4/$3% T[b;[[%*4-% [\, [[U8% >% #4+(,*$,-% E'(,% #4%
&#41,(%T]brU%+E9*(,-%&48.EE, (% TjrU%TI|[8[iU8%

H" 4%*$$, $$#4:%/" (E*1%-,/, +/# 4%]"(,$" 1-$6%*YE'(, %+ 4%#-, (*J1,%-('9%#4%/ E9, (*/.(,%
'<%/" % /" (E'-, % &*$%(,Q.#(,-%#A%&H#A/,(% Th8I3U%/"*4%#4%$.EE, (6% TZ8g"3U% T9|[8[iU%.
I %$.IX, +/$%$,4%,-%#/%*$%+'1-% TG/.-RIBIABHBEHOL %4, Yo#4%3D1%E&*$%*$$ +#*/,-%o&H"%

I" %1'&,(%$)#4%1,E9, (*/.( S E, *$.(-%HABIAL-% <#A:,($YHA% /" Y% &H4/,(8%!",(,%&,(,%4'%



% bg

$,*$'4*1% -#<<,(,4+,$%#4%/" Yo HD 8% =++Ye#4%4([9'(/,-% /" ,(E*1%$,4$*/1#'4$% T:,4,(*1%
*4-% 1'+*1U6% /*,% $.IX, +/$% KBPH/BA),9' (/% <,,1#4:% $Y+ MR % T:,4,(*1% *4-% 1'+*1%
I" (E*1%$,4$*/#'AU%T9|[8[IU%#4%/" Y% &#4A (Yo" *4%#A4%/" ,%$.EE,(%TG/.-B%??6%!*J1,%bU8%

G72728B0+*=8&0$/(%'$'&3.$8)(&" (=3&*""=H+*#(%&50T2&T>&

2,9,/,-%,L9'$.(,%/' %+ 1-%<'(%][%-*B$%o LT A%-#<<, (,4/%+"*4: $%HA%/" (E*1%(,$9'4$,$%
T7#:8%16%.49.J1#$" -%(,$.1/SU8% 54% 54"t B801/9'$.(,% TZ%"%*/%]["3U%-, +{I,-%!
JBY\K\BD3%-+EQ*(,-%&H/"% Zix3% TO|[S[iBGBINIG",%-, +(,*$,%'<%/",%J"-B%" */%-+'4/ 41%
(*4:,-% J,/&,,4% KM% YN -.(#4:% /", % [K-% ,L9'$.(,890b - +(,*$,-% '4% *A, (*:,% [8fK
[8b739%T9|[8[iU%*4I6IBY%]iSFK\8] 3% TO|[8[[JU%*</,(%J #4:%+1-K,L9'$,-%<' (%] Z[YE#48%

H" 4% L*E#4#4:% [" % +"*4:,$% #4% /" ,(E¥1% (,$9'4$,$% 'A,(% /"% ] [K-4R0&H#$% |
SHAH<H+*A/1B%"H#:" (%' 4%D*B%][ %+ E9*(,-%&H/"% D*B%]%*</, (%% E#4%T[8N"3%"#:",(6%9)||
*4-%]Z[%EH#AY%'<%+'1-%,L9'$.(,% T[8\3%"#:",(6%9)|[8[{US% GREE [ VA BEY(Y6'4%D*B%
1[%+E9*(,-% &#/"% D*B%]%*</,(%{[% E#4% TZ8["3%"#:",(6% VG U%*4-%]Z[% E#4%'<%+'1-%, L
T]89"3% "#:",(6% VGUBY% 3'T:$p %6 '4% *A, (*:,% JB% IfK]Nr8UP0EG*$% $#:A##<#+*4/1B%

1'&, (% #4% /", %+'1-%'4% D*B%][%+ E9* Qe TB]1% TO|[8[iU8% 3'1-% #4+(,*$,-%$,(.E% V=%

A+ 451 4$% A%*A, (1, %IBY%DNr6%J./1%/" %o (#$, % &*$%6$t: A<t +*4/1B%1,$$% T9|[8[iU%'4%L
+E9*(,-% &H#/"% D*BY% |8%=-(,4*1#4,% T=URt#4$% (,E*#4,-% .4+"*4: -% IB% +'1-%*4-%

- (#4:%1", %] [K-%9,(#-8% R, $$%#4/,4%,%+1-%$,45*/# 43% &, (,%, L9, (#,4+,-% IB%/",%,4-%'<%/
4+ THEXH'A%9, (#'-% T D*B%][U%-+ E9*(,-YoRITSHBI* %: 4, (*1%/" (E*1%$, 4$*/#4$%*</,(%i%
E#4%'<%+'1-%,L9'$.(,%8&,(,%+"1m% TD*B%]U%*4-%I$1#:"/1B%+"1m% TD*B%][U8%!",%$,49
*</ (%] Z[YoEH#A%E. (, %1+ 1-mIRTH*BI6 |+ 1 Mm% TD*B%][U8%%



il

%

<10 0 10 20 30 40 50 60 70 80 S0 100 110 120

Time (min)

[_Day 10

A Day 1

Time (min)

' 1 ' i A ' i '
2 ¥ 5 B &8 8 kK 8 8
9, ainjeiad way upys uealy

2, aunjesadway Jebuy

120

100

80

Time (min)

(wyBu) wN

Day 10

Day of exposure

)IB]Q*1#&(*!
'24,S1 1X%):-42(S!

)4)212-0&%V! 8X.(0+=-(B!

)4,2(1.)%.2-08%.S2EH\"14).68%.).1:40%+!

T>! M)%)42(!

-(BI#&&(S!Q; XBRE(R(*SIQEX5)ABI#& (*>!

2##(0,2-0&%! 6)40&*! R,)2%"O

@O0+>1B53y5! A SIOUCS!+)%)42(!-
Q8X.(0+



% il
F>D! 11)#-1&1I#&(*12##(0,2-0.2-08%!2%*12##(0,2-08%! &% !#&+%0-05)!
6)41&84,2%#)!!

G7DTRUAS") &(4&'$ (%28 (=38 %38&=#1,)&(%&" (1%#)#(%&5000>&

=% ZbK"%,L9'$.(,%/'% J'/"% +'1-% *4-% -HBBEBILTSS +#7],-% &H] Yo 1#4+(,*$,-% *++.(*+B%"'4%
I'(,,.%+'E9QL L%+ 4H#I#A % /*$)$% T:(“EE*/#+*1% (,*$'4#4:6% E*/+"#4:% % $*EI1L, %*4-%(,9,*/,-%
“+Q HSHIHAUY *4-% % - +(,*$,-% *++.(*+BYo SWEIL, % /*$)$% T*--#/#4YS.JI(+/#'4% *4-%
$HEIL,% (,*+/#4% I#E,U% TO|[8[IK[S[[|6B8AP276% *J1,% fUB% =11% +"4#/H#A % I*$)$% &,(,%
9,(<'(E,-% <*$/,(% #4%[",% +'1-%6 *4-% -#E Y% +'4-#/# 436% *$% X.-:,-% IBY% /", % $" (/,(% 21$%'4% J'
$HEOL,%*4-%+E9L, L%+ 4#/H#A, % /*$)$% TG/.-B% 2276%*J1,%]U8%!" %#4- 9, 4-,4/% <<, +/%'<
(,$.1/,-Y6H#AYHEI('A, -Yor-++. (HABIS, %o: (*EE*/H+*106(,*$ 444, 9, %/ -%o*+Q HSH/# 4%/*$)%
TO|[S[IKIB[[]6% *J1,% JU% *4-% -,+(,*$,4%.(+B% #4% /"% SHEOIL,% (*+#4% IHE,% [*$)%
TO|[8[[JUB% 2,$9'4%, % /HE, $% &, (,% $H# - A#<#+*4/1B%$" (I, (% #4% /" %o+ 1-% #4% b % /*$)$% THJ1, ¢
+%4: UoHAY%/" Yo 1, A, 1%’ <V 1#:" 1%+ 1 B YA (*+B6Y%J /Yo %+*.$,-%* 0 - +/# 4% #A% 2$%
HAY%/" Yo: (*EEX#+*1%(,*$ 4#4:%TO|[8[IU%*4-%6E*/+"#4: %/ %S$*E9L, % T9|[8[U%/*$)$8%

G,*$'4%1% -#<<,(,4+,$% &,(,% 'I$,(A,-% ¥BY% 1& % /*$)$6% &",(,% /",% *++.(*+B% '<% /"%
A% S.II(HH A% S) % & B% " #:" (Yo#4%S$.EE, (%I "*4%&HA/, (% TO|[8[IUB%54%/" %'/" (%" *4-6
1'% (,9,%,-% *+Q H#S#IH 4% *$) % &*$% 9, (<" (H, HHE'+.(*/, 1BY #4% &H#4/, (% /"*4% #4% $.EE, (%
TO|[8[]U% TG/.-B% 2226% *J1,% ZU8% C'8/ANBSR5,&*$% ,L*EH4,-% *$% *4% #4-,9,4- 4/%
O(,-#+1 (%od'%, <<, +/$%'4%*++.(*+B%&, (,%'I$,(A,-6%.J./%21$%&, (,%1'4:,(%#4%/" %$.EE, (Y%#4%/
[("EEX#+*19%(,*$' 4#4:% TO|[BRA*4-YoSHEQL, Yo(, *+/# 4%/HE, %/*$)$%T9|[S[[JU% TH*I1,%fU8%

| % &*$% #4A,($,1B% *$$+#*/,-% &HBYH4YS "% :(*EE*#+*1% (,*$'44#4:% T(aK[8Z6%
9|[8[JU6% E*/+"#4:% /'% $*E91,% T(aK[8]i6% 9|[8[iU% *4-% (,9,*/,-% *+Q.#$#/# 4% *$)$% T (aK[8]g
9|[8[iUB% 7.(/",(E'(,6%*%-,+(,*$, % 408 *$% *$$ +#*/,-% &#I"% $"(/,(% 21$% #4% *1 1% +':4#/#A, %
1%$)$% T (a[8]hK[8fh6% 9|[8[iK[B[[JUBY 3': MHOHA [ 4+,% &*$% .A(, 1*/,-% 'V +"*4:,$% #4%
| (+/BY=A%H4+(,*$, %A%+ 1- KIS EDY %8 *$%9'SHHA, 1BUH$S +#/,-%6&H/"%(,$9'4$, Y6/ HE $%
'A% ["% ((*EE*#+*¥1% (,*$'4#4:% [*$)% T(a[8]i6% 9|[8[iUS% 1J1,% % TG/.-B% ?2?76% ¥J1,%
$.EE*(#$,$%/",% <<, +/$%'<% [HE,%'<%-*B6%/,$/%$,Q. 4+,6% +'4-#/# 4% T/,E9, (*/.(,6% 1#:"IU%
$,4$'49%'4%/" Yo-H#<<, (, 4%+ AHIHA %/*$)$8%



% iz

5$6%HI9&H | 131-11311"# 19012")# (9# "1)"# ", 0114 "1)"# )1 7411214 J1(&H (9# ")")# -1+9(+013KI#
2(13,",(1# JLS+OI# 2(%31# 6+,."# $13# 3,0# %.,;."K# $13# )I$)(1# JL,1"1+1# )A001+K# (1# ".1#
-1+O(+O$121# $224+$2<# $13# +1)-(1) 14 ", 01)# (9# 3,991+11"# 2(;1," /'# "$)D)# JO(3,9,13# 9+(0#
A"43<HEEEI#5$6%#HK&#

T*+'(% IFEE*/#+*1%  >*/+"#4:%/'% =--##'4Y% G#E91,% 2,9,*/,-%%
2, *$'A#4:% G*E91,% G.JI(*+I#4% 2,5+ [#HA%IHE, % =+Q.H#SH#/H 4%
=++.(*+B% % % % % %
HE, %'<%-*B% C#:",(%*++.(*+B% C#:",(%*%.({"9B,<<,+/% V'%,<<,+/% C#:",(%*++.(*+B%
1.$/%%,Q.,4+,% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/%
B4HHA Y CH:" (Yor++.(+B%  CH",(%*++.(*+B% R&((HB% R'&,(%*++.(*+B% C#:",(%*++.(*+B%
G,*$'4'% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/%
2,$9'4$,%/MHE,% % % % % %
HE,%'<%-*B%  G™(/,(%2!% V'%,<<,+/% G"(/,(%2!% G"(/,(%2'% V'%,<<,+/%
1.$/%%,Q.,4+,% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/% V'%,<<,+/%
B4HHA % G"(/,(%2!% G"(/,(%21% G"(/,(%2!% G"(/,(%2'% G"(/,(%2!%
G,*$'4%% R'4:,(%2!%#4% V'%,<<,+/% V'%,<<,+/% R'4:,(%2!% %6 <<,+/%
$.EE,(% $.EE,(%

*UQb+'4-#14# 4%]aZZ36%Za][* 3% (#:" 1% YA YBYFHE Yo 1 #:"16%IU%]|a&#4/,(6%Za$.EE, (8%

G7DIREAS") &(4&" (=3&*""=H+*)H(%&(%&" (1YoH)H#(%&50T>&

H" 4% *11% /" % *-E#A#S/,(,-Yo +:AH#IHA % [*$)$% &, (,% +EJH4,-% #4% *% (,:(,$$#'4% E'-, 16% +'1-
LO'S.(,% &*$% *$$'+#/,-% &H#"% HEI('A,-% *++.(*+B6% J./% */% I",% $*E,% HE,% 1'4:,(% 21$69
1,*-#4:%/'Y( - +,-%, <<#+#,4+BBUC'&, A, (BYIEHAWA:Yo/" Yo, <<, +/$%'<Vo+ 1-%' A%t A-HAH- *1%
1,$19%J' "% O'SHIHA, % T( - +,-% (,$9'4$, % HE BB (- +,-%*++.(*+B%*4-% 1'4: (% 218U%
*4-0% EHL,-% THA+(*$,-% *++.(*+B% J./% 1'9'4SPEHE, 6% ' (% (-.+,-% *++.(*+B% J./% *1$'%
$"(/,(% (,$9'4%,% [HE,U% ,<<,+/$% &,(,% 'I$,(A,-% TG/.-B% PW6% *J1,$% Z% *4-% iU8% !" % ]|
LO'S.(,%9,(#-%(,$.1/,-% #4% $H- A#<t#+*4/ 1B HEI('A,-% ,<<#+#,4+B%*4-%$" (/,(% 21$%'A, (% /#
#A% J'["% &*(E% *4-% +'1-06 + 4-#1# A$8%=/% Zi"3% ,<<#-+#,4+BY HEI( A -% #4% <H#A % *4-% */%
< (%/*$)$8% 218968, (, Yo$H: AH<H++4/1B%S" (/,(%'A, (Y/HE Yo 4%' 4, %/*$) % T+4/#4.! $%9,(<'(E*4+
*/9hZix3%*4-YoSHLI6/*$) $%6*/%][x38%=++.(*+BUHEI('A,-%'A, (%/" %] [K-%9, (#-%#4%/" Yo+ 1-Yo#
*$)$% T+-,% $.IS/H].1#46% +-% $.I$/H].IH#4% -, 1%B,-6% 1:#+*1% (,*$'4#4:6% G/,(4J,(:% \U¥
TO|[8[IK[B[|UBYHHI"%*%<, &%, L+ O/ AS6 W |YLRBE (), -Yo-H<<, BYoHAY/" YoE*:4# - Y%
<o+ R4 $U'++. (H4: Y- (#4:%1" Y] [K-%69, (#-%J /&, A%&*(EY*4-Yo+'1-Yo+ A-#I# 4$8%
5<%/",%/",(E*1%9*(*E./,($6%*% (- +/# 4 UMEHEY *$$' +#*/ -% 8" % $" (/,(% 21$% #4% $#L %
1% '<% $,A,4% [*$)$% T (a[8ZbK[8fZ6% 9|[8[[JU% *4-% #EO('A,-% ,<<#+#,4+B% #4% *11% $,A, 40
T(a[8Z[K[8f[6% 9|[80K[BIU% TG/.-B% ?W6% J1,% bUBYe b SR, (,% *$$+#*/,-%
&HI"% 1'4:,(% 21$% T(aK[BfiK% K[80]6% 9|[8[IK[BIU% *4-% (,-.+,-% ,<<#+#,4+B% T(a[8ZZK[8Zi
9|[8IIK[BI[UY #4% I",% SHEIL,% (,*+/#4% IHE % [*$)8% 24% I" % (,:(,$$#'4% E%% *% 1'€% !
O(,-#+/,-%* A% H4+(,*$,-% , <<t+#,4+B% TOHSHRIYS (%2!$% TO|[S[[[U%#4%/", % GHEIL, % 2%
1%$)% TG/.-B% P\W6% *J1,% iU8% 7.(/", (B4 608$4% DPFY% O(,#+/,-% (,-.+,-% ,<<#+#,4+B%
TO|[B[[JU%*4-%#4+(,*$,-%21%T9|[B[|UBYoHA* 4% C2%9(,-#+HEB(A,-%, <<#+#,4+B%
TO|[B[U%*4-%(,-.+,-%21$% TO|[8[iU%'4%/"#$%/*$)%*$% &, 118%2,9 /#/# 4%'<%!" Yo+ AH#IH#A %/



% if

T1,$1%" (- (U%HEI('A,-Y%, <<tt+#,4+BY% TOSIIIYB, 4,-% 219%#4%+EIL, L%+ AH#/H#A  %/*$)$%
TO|[8[[JUB% MLO'$.(,% /'% +'1-% &*$% *% S#:A#<H+*4I% #4-,9,4- 41% O(,-H+'(% '<% #A+(,*$,-
*++.(*+B% TO|[8[U% J./% 1'2!% TO|[8[[JU% *4-% - +(,*$,-%e<H+#,4+B% TO|[8[[JUS% 24%
+E91,L%/*$)$% *%6 1'&, (. Y0b O(,-#+ -%HEI('A,-% ,<<HBIMTI|[B[[U%*4-% $"(/,(% 21$%
TO|[8[[JUB%T.(/",(E'(,6%*4%#4+(,*$,-Yo DRBAA'&, (,-%C2%9(,-#+,-Y6- +(,*$,-%*++.(*+B%
TO|[B[[U% *4-% $"(/,(% 2!$% TO|[8[iU8% !",(E*1% $,4$*/#'4% '<% +'1-% #4% /" % "*4-$% &*$% *
SHAH<H+*A]% #4-,9,4-,41% I(,-#+]' (%o '<IB~H(++.(*+B% TI|[B[iU% *4-% $"(/,(% (,$9'4$,%
JHE,%T9|[8[iT*J1,%bU8%

5$6%6!1#MEHNI)A49%6")#(9#+;+1)), (LHS1$%6<), ) (9#2(;1," /1#-1+9(+0$ 1 21#$224+$2<1#199, 2,11 2<#$1:
N5#,1#),0-%#$13#2(0-%!GH#2(;1," /1#"$) D)#IA"A3<HE A#ES6%#OKEHS. A, 0-%#NI$2" (1#",0!
"$)D# . $)H=QQRH$224+$2<&H 11 211#$224+$2<H#(9#" . J#"S) DHLS)H1("#,12%4313#, 1#" -+1:+1)), (11
0(3!%&H#

F*(*E,/,(% =++.(*+B% M<<#+#,4+B% 2,$9'4$,%/HE, % T2!1U%

GHE91,%/*$)y% % % %
V.EJ,(%'<%/,$/$% K% V'%,<<,+/% V'%,<<,+/%
3'1-%,L9'6.(,% K% V'%,<<,+/% V'%,<<,+/%
3'1-%$,4$*/# 4$%#4%" " *4-$% K% V'%,<<,+/% V'%,<<,+/%
D,+(,*$,%#4%)% K% 4+(*$,-%, <<#-+#,4+B% G"(/,(%2!%
?4+(,*$,%#4%DPF% K% R'&,(%,<<#+#,4+B% R'4:,(%2!%
R'&,(#4:%'<%C2% K% R'&,(%,<<#+#,4+B% R'4:,(%2!%
24+(,*$,%#4%6%F4/%), % K% V'%,<<,+/% V'%,<<,+/%

3'E91,L%/*$)yy% % % %
V.EJ,(%'<%/,$/$% V'%,<<,+/% 4+(,*$,-%, <<#+#,4+B% G"(/,(%2!1%
3'1-%,L9'6.(,% CH#:" (%o*++.(*+B% R'&,(%,<<#+#,4+B% R'4:,(%2!%
3'1-%$,4$*/#' 4$%#4%"*4-$% Ri&,(%B% V'%,<<,+/% G"(/,(%2!%
D,+(,*$,%#4%)% V'%,<<,+/% 4+(*$,-%, <<H-+#,4+B% G"(/,(%2!%
P4+(,*$,%#4%DPF% R'& (YHBYM(*  V'%,<<,+/% G"(/,(%2%
R'&, (#4:%'<%C2% R'&,(%*++.(*+B% V'%,<<,+/% G"(/,(%2'%
24+(,*$,%H#4AM8/*), % V'%,<<,+/% V'%,<<,+/% V'%,<<,+/%

YSHEIL, % (,*+/# A%IHE,6%yya+'-,%$. IS/H].1# ACUBHH KA %-,1*B,-6%1"#+*1%(,*$'4#4:6%+'4/#4.'. $%
9,(<'(E*4+,6%E*/+"#4:%/'%$*E9L,6%G/,(4J,(:%\%

F>BEC&.-:42(1#8%-4&(1*:40%+!.0%+()12%*14)6)2-)*)K6&.:4) .- & #&(*IRZT!

F'$/.(*1% $&*B% &*$% E*(),-1B% #4+(,*$,L0'SB% /% +'1-6% *$% #4-#+*/,-% IB% /"%
SHAB<HH*A/1BY%" 1" (%9*/"% 1, 4:1"6%*(, *6%<'(&*(-KI*+)&*(-%E'A, E,4/%*4-%A, 1'+#/B%T9|[8[IK
[B[JUB% G#-,K/'K$#-,KE'A,E, 4/% &*$% 4'/%*<<, +/,-% IBY% +1-% ,L9'$.(,8% 7'(% ,L*E91,6%6 */%][3
I" %I F1%9*/"% 1, 4:"YottA+(,*$,-%IBY%\ZKhjr% T, B, $%'9,46%M5U%*4-%i]K\ir% T, B,$%+1'$,-6 %N
T7#:8%bU% +'E9*(,-%&H#/"% Zi"3% TG/.-B%\W6%*J1,%]U8% 31'$#4:%/" %, B $%H#4+(,*$,-%9*/"Y
$&*BY*(,*%*4-% A, 1'+#/B%'<% /" % E' A B4 $H1B% +'E9*(-% &#/"% M58%7.(I",(E'(,6%

&" A% [" % $.IX,+/$% +1'$,-% /" #(% B SYAPE% A, 1'+#/B% *4-% 1% *(,*% (,E*#4,-%
SHAB<HH*AI1B% "#:" (% */% |[3% +E9*(,-Z'SHVO|[B[IUBY I"#$% ,<<,+/% &*$% *J'1#S" -%



% ib

'A%/ %][K-*B%,L9'$.(,%9, (#-6%*4-% 4'% $H: At <#+*41%-#<<, (,4+ $%J /&, 4%][3%*4-% Zi*3%
#4%*4B%'<%/",%$&*B%9*(*E,/,($%&,(,%'I$,(A,-%6IB%D*B%][%&H#/"%M38%

H",4% L*E#4#4:%]" % ,<<,+I%'<%(,9,*/,-% (156 */%][*36%&,%"I$,(A,-%/*/%<'(&*(-K
JHH)&H(-6%$H- KI'K$H-, %E'A, E, 4/$%6*4-%/" 19 %' <% $&*BYo-,+(,*$, -%6$H: dH<#+*4/1B%'A, (%
I 9% ][K-%9,(#-% TG/.-B%\WB% 7#:8]U8% " %6 - +(,*$, % #4% $&*BY% &*$% |[Kb[r6% J' /"% */% Zi"3%
1["3%*4-%/,4-,-%/'%$/* I# 1#$5,%E '$/%'</,4%<('E%-*B%bKi%'4&*(-8%!",%(,-.+/#' 4%#4%$&*B%'A
1" %,L9'$.(,%9, (#-%*/%]["3%&*$%4' 1% $ YA M 38YH" 4%+ EQ*(#4:%/" Yo+"*4: Y%o#4% $&*BY%
3,/&,,4% I" % I1&'% 1,EQ, (*/.(,% +4-#1#4$% TZi"3% A$8% ][*3U% '4% D*B$% ]6% i% *4-% ][6% 4
SH AH<#+*4[%-#<<,(,4+,5%&,(,%'I$,(A,-8%
%

4 ‘ [ = 30

al L Y

i Al N *

I 1% %/@Vr a g -

7\ ) |

= L e
A

Day of exposure

@O+>IEH1-162%)(T!C2-=1()%+-=IR#, T12-1;F 712%*18] 71%:40%+1*2B.18SIF1 29%*18]>I R<0+=-162%)(T!
0'2BI24)21R#, T1*:40%+-=)18]Q*)K6&.:4)>172(;).14)64).)%-!,)2%"O_IR%X8]T>!



HGO.#:..0&%!

H>87&(*)K6&.:4)12-11-=)16&6:(2-0&%!()5)(IRIT!

1",% 9(,%,4/% $/.-B% #3$% /",% <#($/% 9'9.1*/#'4KJI*$,-% $/.-B% +'A,(#4:% *% I(*-% *:,% (*4:,% /'
- $H(#, %" Yo-.(1H A% *A-Yo<H+['($Yo*<<, +/#4:%' I-"(%,L9'$.(,%/'% +'1-8%2/%&*$%*$$.E,-%6/"*/%
"I-"(% ,L9'$.(,% #4% &#Al, (Y #$% *<<,+/,-% IBY% '++.9*/#'4*16% #4-#AH#-.*1% *4-% J,"*A#'.(*1Y
<*+/'($8%

1'% $/.-B% -,E'4%/(*/,-% I"*I% E'$/% '<% /"% +'1-% ,L9'$.(,% "++.($% #4% +,(I*#4% '.I-" (%
"++. 9 # 48%*4-%-.(#4:% 1 #$.(\ Y IHE,6% &",(,%+'1-%,L9'$.(,% E*B% J, % $#: 4#<#+*4/8% C'&,A, (€
THAASY%* (% 4% A, (*1,%,L9'$,-%/'% +'1-%<'(% (, 1*/#A,1B%$" (/%9, (#-$8%!",%$,1<K(,9'(/,-%/'/*1
"I-"(% ,L9'$.(,% MHE,% -.(#4:% &#4/,(6% #4+1.-#4:% J'["% '++.9*#'4*1% *4-% 1 #$.(,KIHE,%
L9'$.(,6%&*$%'4%*A, (*:,%]%"%9, (% &, FHAXN (Yo-*BUEY*++'.4/#4:%<'(%br%'<%/",%/'1*1%
&,,)1B% /#E,8% !"#$% +'((,$9'4-$% (,1*/#A,1B% &,11% &#/"% $/.-#,3% *$$,$$#4:% ".E*4% *+/#A
9*//,(4%$6% E'$/% '</,4% J*$,-% '4% Zb% "K-#*(B% (,+*11$6% &"#+"% "*A,% -, E'4$/(*/,-% ["*/% 9,'91
$9,4-%\Kjro%'<%/" #(%/HE, %' ./-"($%*4-%/" % (,$/%'<%/" Yo /HE % #4-"($%' (Yo#4%A, "#+1,$%T01,9
"SI [[|6%R,, HUSPEZ [[ZUBY%>'$/%'<%/" %, L9'$.(,%/' Yo+'1-%"++.((,-Yo-. (#4:% 1, #$.(,Y/HE %
TjlrUs% '++.9*/#'4*1% ,L.9'$.(,%/'% +'1-% *++'.4/,-% <'(% br6% *4-% /#E,% $9,4/% +'EE./#4.% ['%
&'()%<'(%]bro%'<%/", % /'1*1%+'1-% ,L9'$.(,8ARE,9'(/,-% +'1-% LR, % #4%/",% 9(,$,4/%
$/.-B% #3$% +'4$#$5/,4/% &#/"% 9'9.1*/#'4% $.(A,B$% &",(,% /",% I'*1% *E".4/% '<% +'1-% ,L.9'$.(,¥
*E'4:9%9,'91,%*:,-%i[K|b% B, *($%*4-% (,$#-#4:%#4%M.('9,%' (%2.$$#*% (*4:,$%J /&, 4% +*8%f[K
h[%E#4%9,(%-*B%TD'4* 14588809 gh*6%D'4* 1-H45BMHRggh J6%D'4*1-$ 4 [[|U8% %

" %$,1<K(,9'(/,-%*A,(*:,%1,#$.(KIHE,9846'1.9'$.(,% TIOKbf% E#4%9,(%-*BU%+'((,$9'4-$%
(,1*#A,1B% &,11% &#/"% 4*[#'4*1% *4-% #4/,(4*[#'4*1% $.(A,B$% &",(,% +*8% f[K\[% E#4% 9,(% -
$,-% <'(% 1,#$.(,KIHE, % *+/HAH#I#,$% TFEHATRZNE Yo G/*/#$/#+$% T#HA1%4-% Z[[iU8% 24% /",%
9(,$,4/%%/.-B6%E,4%/(,9'(/,-%J,#4:%E'(,%,L9'$,-%/'%+'1-%-.(#4:% 1 #3$.(,%/H#E,%/"*4%& 'E,46%
&"#+"% #5% *1$'% +'ASHS),4/% &#"% "% (,$.1/$% '<% /", % 4*/#'4*1% $.(A,B% '4% IHE,% .$,% TG
T#A1*4-% Z[[iU8%!"#$%9",4'E,4'4% E*B% 9*(/#*11B%J,% ,L91*#4,-% JIB% +.1/.(*1%-#<<,(,4+,$%
9(,<,(,4+,$8% 7*+/'($% *$$' +HHAHYOO E'(,% +'1-% ,L9'S.(,%-.(#4:% 1, #$.(, Y% [HE, % #4% E, 4%*4-%
&'E,4%8&,(,%E'$/%+1,*(1B%(,1*/,-%/'%(,9'(/,-%'++.9%/#' 4%*4-%/",%1,A, 1%'<%9"BS#+*1%*+/#A#
=1, #4:% &*$% *$$'+#*/,-% &#/"% 1,$$% +'1-YEA-NB4;% /", % 1, #%.(,% IHE,% #4% &'E,46% *4-%
&#["#A%/",%'1-,$/%*:,%:(".9% T\iKjb%B, *ERUBY L %S % +'. 1-%o#4-#+*/,%* %/ ,4-,4+B%/' % *A'#-%



% i\

+1-%,L9'5.(,%-., %/ % #4+(,*$,-% 9, A*1, AH4%,*$,$6%6 9"(,(% ", *1/"%" (% 9"BS#+*1% <#14,$$%
(,1%,-% '% *: #4:8% 7'(% ,L*E91,6% *4% #84-QtB* 1,4+ % '<% + 15K SBEI/'E$% *4-%
+HEQLI*#4/$% "*$%.J,,4% IS, (A,-%b &H#]"% *-A*d-+#4:% *: DHFTCHEEHIGC Vo 2B/) S 4 IHSIHE:
Z[[lU8%%D.,%/'%+KE'(J#-#/B% ,1-,(1B%'S/ 9o (,9'(/% I #4: %0 B 18, */", (% $,4$H/#A,m%
TW4% >*+), 4%, 496 STEZ[[IUB% &"#+"% +'.1-% *1$'% *<<, +/% /" #(% - +#S$# 4% ['% J %o ,4:%: -% #49
' - (Yo AR, $8%T. (", (E'(,86*%(,+,4/%$/.-BY-, E'4SI (11486, L*+,(J*/# 4%'<%+"(‘4#+%
I$/(HHA,% 9. 1E'4*(B% -#$,*$,%-,+(,*$,-% /" %'A, (*11% /#E, % $9,4/%" /-" ($% TD'4#*1-$'4%
$988. Z[[iUB% 24% /"% 9(,$,4/% $/.-B6% '<% /"% -#<<,(,4/% "++.9%#4*1% :(.9$% ".$,&HA, $6!
9,4$#4,($% T*:,-%'A,(%\[% B, *($U%*4-%.4,E91'B,-%9, ($'4$% $9,4/% $# A#<#-+*4/1B% E'(, % /HE
- ($% AT -% HAY% 1 H#S.( KIHE, % *+HA#IH,$8% 7.(/" (E'(,6% 9,($'4$% L, (+#$#4:% */% 1,*$/% /%
$'E,%-,:(,,%&,(,%E'(,%,L9'$,-%/'%+"1-8%=E'4:%E, 46 %%H#HEI(A,-%" *1/"%*4-%+'11,: K1,A,1%
(% A+*HA*1% - +*/# 4% &*$% *1$'% *SPAEAI'Y E'(,% 1,#$.(KIHE, % +1-% ,L9'$.(,8%
241,(,$/#4:1B6% E,4% ,E9L'B,-% #4% '++.9%/#4$% &",(,% "% *E'.41% '<% +'1-% ,L9'$.(,% #$%
SHAH<H*A]% *15% $9,4/% E'(,% HE, % " I{H8Fo-l" #(% 1,#%5.(,% IHE,8% I",% <*+/% I"*/% 4'%
S HEIH A% /&, 4% $,1<K(*,-% " *1/"% *4-% 1 #$.(,KIHE,% +'1-% ,L9'$.(,.% #4% &'E,4% &*$%
-+ % +.1-% 9*(/#*11B% J,% ,L91*#4,-% JB% $,1,+/#'46% &"#+"% E*B% "*A% L+1.--% /"'$,
&'E, A% " *A#A: %" %9"(,$/%" *1/"%<(E%/",%S$/.-B8%%
5<%E,46%ijr%(,9'(/,-%J #4:%,L9'$,-%/' % 68K %< (%E'(, %/ *4%][%" . ($%9, (%&,)8%
>'$/% ‘<% /"% “++. 9K A*1% +1-% ,L9'.(,% &*$% (,9'(/,-% ['V ++.(% *E'4:% *:(#+.1/.(,6%
<(,$/(B6Y E#A#4:% #4- $/(B6Y <*+I'(BY% & ()6% +4$/(+/# 4% & ()% *4-% (,1%/,-% '++.9*# 4$8% 54
*A,(*:,6% &'E, 4% &,(,%,L9'S,-%/'% +'1-96*/% & ()% TKb%".($% 1,$$%9,(% &,,)% "*4% E, 46 % *4-%
E*4B%'<%/" E%TZ[rU%(,9'(/,-%.J #4:%,L9'$,-%/'%+1-%1,$$%/"*4%]%"%9,(%&,,)8%!" %o*A, (*: ¢
S+ OMHA¥1%,19'S.(,%/ %+ 1-%'<%/", %, 41#(,% $/.-BY 9'9. 1*/# 4% &*$% 8% %9, (% &,,) 6% &"#+"
#A-#+%), $%/"*I%]" SoE*X'(#IBY%' <Y THAASBCYMABSIA-" (%' ++.9*# A$8%H", 4%, L EHA#4:%
I" % #4-9,4- 41% <*+['($% LOL*HAH#A: Yo "++.9%/# 4*1% +'1-% ,L9'$.(,6% E'$/% '<% #/% '++.((,-%
“E'4:% &'(HAK*,-% E,4% TqZi% B, *(SU% &"% "*-% ,1,E,4/*(B% $+""1% (% A+*/#4*1%
-+ 48% =% SE*11% 9'0. 1*/#' 4% '<% E, A% AWAZAHA: Y% #4% " %o *(+"#9,1*'% &,(, % E'(,%
LO'$,-%6/'% +'1-%/"*4% /"'$ BB/ #4% .(J*4%*(,*$6% I(J*I1BY% J,+*.$,% ++.9/# 4$%$.+"%*$%
<HS"HA Yo A-Yo: (#+.11.(,%*(, % +'4+ 4/ ("B B4 *$8% G, 1<K (*/,-%" *1/"%-#-% 4'/% L9 1*#4%
I" Yo*E" A1%'<Y%'++.9%/#'4%1%+'1-%,L9'$.(, Yo#A%E, 46% & H#+" %+ 1-%J Yo-.,. %6/ Yo/ " Yo <*+/%/"*/6%
4,(*16%" *11"H#, (%8 (), ($%6*(,%6$, 1,+/,-96/'V"++.9%/# 4$%/"*1%*(,%9" BS#+*11BYE'(,%- E*4-#4:%
*4-06&" (,Y%E'$/%'<%/" Yo+'1-%,L9'$.(,%'++.($8%%

HE,4%(,9'(/,-%J #4:%E'(,%,L9'$,-%6/'%+ 1-%&"#1,%+ EE./#4:%/'%&'()8%!"#$% E*B%J, %
(1%,-% % $+#K+.11.(*1% *$9,+/$% *4-% A*1.,.$6% $% /"% &'E,4% /,4-% /'% 9(,<,(% &*1)#4:€
+B+1#4:% (% F)H4:% " % J.$% /'Y &'()8% T*+/'($% *$S+#*/,-% &HI"% *% "#:" (% *E'.4/% '<% +'1
LO'S.(,%&"H#1,%/(*A, 11#4:%'% & ()% &, (,%J H#4:% & (JH#A:K*: ,-6% LHAHA: Yo#4% . (J*4%*(,*$6%J #4
% $/.-,41% *4-% J #4:% 9"BS#+*11B% *+/#A,8% 54% *A,(*:,6% /"% $,1<K(,9'(/,-% *E'.4/% '<% +
L9'$.(,% &"#1,% +EE./[#4:% I'% &' ()% &*$% $"(/6% '41B% |% "% 9,(% &,,)6% E,*4#4:% 12%
E#4./,$Y-*B8%

" % E,*$.(,-% /,EQ, (*.(,$% &, (,% 4'/% +1,*(YB*$$'+#+/,-% &#/"% $,1<K(,9'(/,-% "./-"(%
+1-06,L9'$.(,8% I" %o #A*JH1H#IBY ['% -, |, +/% $.+"%6 *4% *$$+#+/#'4% #$% 4'/% A, (B% $.(9(#$#4:6!
O(,A# . $% $/.-BY% +'4-.+/,-% #4% G#J, (#% - E'4$/(*],-% I"*/% I",(,% #$% *% (,-. +/#'4% #4% " |-"(%
L+ ($#4$% '41B% &",4% "% 1,E9, (*/.(,% S LRBUKZ["3% TD'4*1-$'4% ,/% *18% |ggh*U8B% ?/%
$".1-%*1$'%J,%4'/,-%/"*1%/",%$, 1<K (, B(S6*A, (*:,%,L9'S.(, %/H#E,$8%7.(/",(E'(,6%
“YE*(),-YoA*(H*1# A%HA%+ 1-%o EHUY L +.((,-%-. (#4:%/",%$/.-B%9,(#-8%



% j

H#"% (,:*(-% 1'% 9'$$#J1,% ", *1/"% ,<<,+/SBIBUKE 4$/(*/,$% I"*/% +'1-% ,L9'$.(,% #$%
SHAH<HAI% HAY +,(FHAY% " [-" (% '++.9* HASKE % 1,#$.(,% /HE, 8% =% E'(,% +'4$#-,(*J1,%
*E'4% '<% +'1-% ,L9'S.(,% #3% *$$'+#*/,-% &HI"% #4+(,*$,-% 9(,A*1,4+,% '<% +1-K(,1*/,-%
$BE9/'E$% T2B/)S4 UUSHKZ[[IU%*4-% E'(I#-#IB%#4% /"% &4/, (% T,8: 8256 BB gh 6%

D*4,/9%"#$%8ggg6% VOB"0% Z[[Z6V4GHEIHU% *4-% +'.1-%*1$'% (,$.1/%#4% +'1-% #4X . (#,$%
TC*$$#%e%>0)#4,4%Z[[[UB%MS$9, +#*11B%9,($'4$%$. <<, (#4:%<(EYo+*(-#A*$+.1*(%' (% (,S9#
#$,%$,5% *(,.% E'(,% $.$+,9/#J1,% ['% *-A, % £<,+/$8% 2/% #$% *1$'% &,11% )4'&4% ["*/%
HH(-HARS+ 15(% *4-% (,$OH#(*/'(BYo -#$,*$, $UBEEI#4% +*.$,% <'(% ,L+,$$% &#4/,(% E'(/*1#/B6%
&"#+"% E,*4$% Z6[[[KI6[[[% *--#/# 4*1% - */"$% -.(#4:% "% +'1-% $,*$'4% #4% T#41*4-% TVOB"C
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$*EOL, % ++.(*+B%E&*$%'I$, (A, -%H4%%. 9%, 986 bKiN3%<' (YT [K\[VoEHAYo T! AR
19hg6% G".(/1, £42HRggbUBY% 24% /" % 9(,$,4/% $/.-B% +'1-% $,A$*/# 4$% #A4% "*4-$6% * 4% #4+(,
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E'H#AY Y #A-#A#-*1$% E*B%J Y E'(,%*(.$,-5% 4% /" %" (%"*4-6% (,*/,(% $.$+ 04 IH#1#/BY% 'Y
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$.<<HH,41%9'$).(*1%+41( 1%#H$%, EQ"*$HS,-Yo#A% &HA! (6%&." ,(,%/", % (H$)%'<%<*11#4: Yo#$%*
HAY% +'1-06 +A-#IH A% -.,% 'V $1#99,(B% $.(<*+,$% *4-% 1HEH],-%o INHSHARTAIRIBIT|* %o
SHHAPHARA Yo 4. KS% J*1*4+ % (,Q.H(,$% +AS/*4/% <HAKI.A#A:% '<% E'AE,4/$% *$% &,11%
A+ A1(THA8%" Y% [*$) % #1$,1<% TS/*4-#4:U%H#$%'<% 1'€% 9" BSH#+*1% *+#AH/IBY% *4-% #$%$.9
+'1#4:8% /% &*$% "B/ $#$,-%6/"*/% $.9, (<H+#*1%6 +"1#4:6% ,$9, +#*11B%'<% /", % 9, (#9" (1%’
E#"[%HE H(%9'S/.(*1%+'4/('1%-., %/ %o +"*4: $%#4%$,45'(B%' (%4, .(E.$+.1%(%<.4+/#4$8%!" %
$,+'4-% "B/ $HS% &*$% /1% (,9,%,-B$($% /% +1-6% +*$#HA:% +*4:$% #4%

I (E'(,:. 1A% T+ 1-%%"*J#] */# 4% (,$9'4$, SUBY E*BY%HEI(A, % 9'$/. (*1%+'4/('18%!"#$%+'.1-%
S (% <'(% ,L*E91,% -.,% /"% -*EQ,4#4:% '<% $"H#A, (#4:% *4-% *%o (,-.+,-% 4, -% <'(% +'((,+/#A,%



% \

E'AE,4/$8%!'%".(%)4'&1,-:,6%/"#$%S$/.-BYE*$%/" Yo<t($/%'4,%/'%*$$,$$%/", %, <<, +/$%'<%o+'1-
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$,4$'(B%, 1,E,4/$6%+" 1#4:%+* A0 - 4)F%E, +"*4'(,+,9/ ($%T>*:4.$$ AVE S HAg g [6%

GI*1%# SHRZ[[FU% '(% /",% 9(I(#+,9/ (3% 1'+*/,-% #4% /"% E.$+1,$6% /,4-'4$% *4-% X'#4/$89
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E*HAIH#A#A:% J*1%4+ % E'(,Yo-#<<t+.1 WABOHBI6I6% 5) $* ¥ 90| UB%=1/" "% M>1%

4 [HARIBY &*$% 4'/% +ASHS/, 4/ 1BY% *$$'+1+/ ,-%b &H"% $&*B6Y% #/% #$% $I#11% 9'$$H#I1,% /"*/%
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