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?@%$1&,A$&054,&B$9925#)A$4,#%,$-&-CAC1D5#0%,C51&+#57#%04&A% @ $&%&9ICOC, $-&-/#%,C51&5D&$DDC
4 5#C$48&/4%5-&D5#&-CA0C44C178&7$1/CLP&FGHE&#$+5#,4&A% @ P&IP$1&#SA%AAS-& DESRREVSRIFIA-B4 &
BA%,$@&H#H+54$8A$*H1)$ A$H#Q@FA%D/9BXPir$- BK#5%&$1CUIEH517$8 598+ ECRASKCTC, 8 B

LC,A&,A$&A/#@$CI9%1)$&)%+%ICIC,C$4&5D&A%1-A$9-&-$@C)$4&15B&I$C17&BCEI-$-&%7%C14,& ASCHE
4$#@C)$&+#5@C-$#I&, AS#$&CA&15&+9%/4CI9$&M/4,CDC)%,C51&D5#&)9%C04&0%-$&1*&75@$#10$1,&%79
11%19%$&,5& #%)N&DICT7A,&+%,,$#14&5D&FGH&%),C@C,*&5 @ $#&,C0$&,5&-$,$#0C1$&,A$&95)%,C514&5D &/
%1-&,A$&7$1$#%9&-C#8$),C51&5D &, A$&5DD2B5#9-&,#%DDC)&#$9%,$-&,5& ASCH&?E&C1A%IC,%1,46

CT7TA2#$459/,C51&%$#C%I&C0%7$#*&5D&, A$&02P&/1-$#7#5/1-&C14,%99%,C51&%,&;%+554$& QY0NS &A%4.
+#C @ %S5 9*CEC7H Q@ IFATHUC 8015 @ &5 @ $#9FHDAR) %99&K %4& %+55488JA@Gdarge /1-$#7#5/1- &
C14,%99%,C51&B%4&I#CHDI*&-$4)#CI$-&I*&K51&Q%V%#&C1& @ %#C5/4&#%-C5&%1-&,$9$@CA4C51&C1,$#(

[$5#7$&\1%++Z&"))5#-C17&,5&Q%V%#I&ACA&$0+95*$#&B%4&, AS&F1C,$-&0,%,$4&]% @*6&. $&4%*4&A$&%1-&5,A$
$0+95*$$4&B5/9-&7%,A$#&1$%o#& ?[NI&D9*&, 5&[#550&Q%N$I&, A$1&%&@$#*&DIB&+$5+9$&B5/9-&7%$,&C1,5&%0&l/-
5/,&5#&15&BC1-5B4J&%1-&-#C@%$&,5&02P6&05J&*5/&7$,&5DD&, A$&1/4I&BAY,&-5&*5/&4$$

K51&Q%V%#Z& ,U4&%&@$#*&C1,$#$4,C17&I/C9-C176& &A% A& % & 4956 & BDEYARIGHFRAMA/86+#&-55#4&b%1-&C, &
A%4&,$:,[#$-&+%C1,&51&C,I&I/,&C,&955N4&9CN$&4A%1-6&,U4&0%-$&, 5&955N&ICN$&, A$&AC-$&5D &, A$&05/1,%C:
-C47/C4%$&C,&D#5084%,$99C,$&+A5,57#%+A4I&5#&BAY, CREAS&AY17%o#4 &% #$&%99&)5118),$-&,57$, A$#I& %0 1-&,
-55#4&1$,B$$1&$%)A&51$I&%1-& ASHS$&BSH$&EWE,5,%09&,A%, & &4%Bc

\1%++Z&0%)/#C,*&%,&02P&B%4&5++#$44CAPI&QYV%#&4%*4I&%1-&ACA&A[+$#C5#4&/4$-&DSY%#&%1-&C1,COC-
[#%C1B%4AC17&,5596

QUVNHZEEAS*&-C-&$@$#* ACL7&I/,&+A*4AC)%99*&A/#,&0SCREAS*&AY-& 7/%#-4&, A#$&BC,A&A2'Y &e%/,50%,C) &B¢
49%00C1ZASCBCL 784, B* §AS4,I4)#$%0CILD* $%EU50$ &$5+985C1,CESY%+51 86D 6 CNBA% CRIL&
Nt %785- +88%5 B5H#NG
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H@$#DICTA,485D&;%+554$8Q%N$&A4ASBE@$H*&IC,, 9$&C1&, A$&BY%*&5D&A/0%18%),C@C,*&%,& A$&AC
D55,+%,A4&)50C17&C1,5&@C$B&Y%,&)954$#&@CSBC17&-C4,%1)$468"$#C%98%), C@C, *&5D&795BC17&-C4
)#9%D, &BSHSEHS)5H-$-&5 @ $HE, A$&AC, $&DH#508B$4, &5D&, ASE-#+&9%NSI$-&1*&35183/00$98%1-&; ACREO)ALS
BAS0 B$#SD5HOSEH0+05*SSAREHIVE Q%" #+,+ #(—+(+%'0L H(,"++" B243+$#H(0$H#$-502-(,+- 6
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"1 81+% @$&5%A$%-C185/, A DHS@HIYER §/#@SR6#5/1-8ASRY+554%&Kange&S8AS45/,AB$4, 81,C9
YHHC@CL78&%,&"#$%&!<&51&,A$&TAAS#PICLI$U&LED &, A$&054,9*&-#*&9%NSI$-6 & CGH50&, AS#SI&, AP&/1+% @
D55,+%,A&#/11C17&%9517&,A$&+9%*%U4&$-7$I&5@S#IS55NC178&%&ASHCS4&5D&AC--$1&A% 17 %#&1%*&-5

"15,A$#&C1,$#%$4,C17&D$%,/#$&@CACI9$&C1&[5579$&C0%7$#*&5D &, A$&AC,$&B%4&%&I9%)N&ASIC)5+,$#:
7#5/1-&9$@$9&51&,A$&02P&%))$44&#5%-&RI$I5BS6&($4+C,$&A% @ C17&-C44$0C1%,$-&0/)A&D%94$&C1E
Q%V%#&%))/#%,$9*&-$4)#CI$-&%&)51)$%9$-&#5B&5D&W&A%17%#&-55#4&AC--$1&51&,A$&$%4,&4C-$&5D!
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EA$&02P&C14,%99%,C51&C4&I1/C9,&C1,5&,A$&05/1,%C1&%1-& AS&WEA% 17 %#&-556&BASEBELFOBARIGEBEIS/, &Y
)5@$HSBC, AAY%12$:,/#$- §5%,C18589%1- £&BC,Ahe 4C-BHFASD5/1,%C 10 1-EASESA$H,BI5FR0I5Q@PEAR
A%179%#at AS/4%- §ASA+5HD5-$9 B4 CINR +C) Y CH+9%I% 17988 C, BASS:)$+,C51H5[BASRN6179$&55#4C

EAS&AY%17%#&BY%A&$G/C++$-&BC, A&, *+C)%9&,55948%1-&$:,$14C@$&$9S$),#51C)&$G/C+0$1,68 8969458 A%-8Ib&(
h2#9%6*&$019$0&51&.C, &% 1-8%18&5@$#ASY-&)H% 1$8#%,$-&%, &' J===&9146&?g/C+0$1,&C18& ACA&AY17%#&BY%A&0
19%)NL/0IS# EPLEBC,BMBAC, §CH)M6#5/1-8XR., BI04/, AC-$HBACEY1 TIRMIELYRASH+5H#L5-$9 §34,$- 6
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QUOV%H#&YIA58-$AHCIS-& ASET 4+5#,8&05-$9UE&-C4)&)#%D, &ASES:%0C1$-&%,&OC, $2P&BY A& @ $#+&4COCYY
:9OSMUHS1&ISU04ACHA&+AS, 57H%+AS-&C1&, AS&'WX=4&I1*&?-/%#-&A$C$#ECL&OBC,V$#9%1-6&EASE+H#5DCY
@C$B4&EDE, A$&A+9%)$)#%D,&4ASBE, A$&A, $++$-&BU@$7/C-$&-$4CT7185D&, A$&)51)$1,#C)&HSA51%, 5#8&)%(
#$D9$),C17&GCI51%))C25#-$#$-8%)5/4,C)&4,%1-C17&B%@$A&T$1$#%,$-&I*&H#5,%,C17&H#C174&5D&THI@C

H+$#%, 3% &ASES+%#,0$1, BF% v091%699C7$1 S SIAS #8%!<Q0&  B%)CIs% C1ERC1,$#QTSB
4/C,$4BC A$C1D54#)F9% 4% %, C,CEBR%C1,%C1E1F4% DAY #$:$7/9% 1M S- DS, $##57%, CBIR
T#H$DEA R0 4$)54-$- &€ BANVW'ED C-$8A %68 %049 %, $8%-$ &/19C)E Bwwist &0%99#$81/0%15C&ecorded&
%EOPR$I5BIOSH$951 74458AFL% 084 +$)CSE AL, 57#% +AFCBU*51$4Fd e:C)FCE&==Felow &ight).
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QUOV%H#UAE#$)599%), C51&H#STYo#-C17&, AS&1/0ISHEP'&+%C1,$-851&%99& A$&$G/C+0$1,8%,8,A$&OC, $2P&/1
C14,%99%, C516&[$5#7$&0)ASHDI&K#I&B%A&+$#451%99*&C1@59@$-&C18+9%11C178&]CN59%&ESA9%UAE
A$&]%VCAU&, ASD,&5D&ACA&AS)HS,&C1@$1,C5185D&, A$&0S$, %99C)&-$9%*& 91 4& D5HEA) Y9V HEHYo- Yot &4
154%$)51$4 SMCA4CIBH-$1%0$- GCNIHCA4CIG41-GCNIE%-9®D, RASCE 1 @$1 SEN58ES49%

EASS#/$E&C-31, CHBASD%I8%9W.L  &/AA BOHBELES #%0*$-&" SACA C)N1%0$&;5++CS &01-&HI-EN#%/' K
#$D$#$1) CATEH +C/08 % Fo1-8$9%, 8D 7A%I %#0ChA$#%, C58%04B8$9&s his German origin as§$s5#7$ &
O)A$#DI&KH#E&EA$4$&,$99C17 & BOBEREAH&B%-C,C518&4,%#,$-&I*&ES49%I&BAS&AYE R IWBOBBARCHSH

EA$&P'&;#$4C-$1,&5@$#4%B&T7#%1-&,/11$9C178&%1-&)514 #/),C51&+#5M$),4&)511%),C17&C1,5&%1)C$1,&/1

)C,C$4&5D&,A$&",9%1,$%1&)C@CICV%,C51&,A%,&BSHSEH#%V$-&I*& AB&K%%9&?E&)5145#,C/0&,A5/4%1-46
+C9$48&5D&19%)N&0%71$,C)&1%4%9,&D#%70$1,4&%0#$&4 #$B1&%15/,&,A$&05/1,%C14&C1&,AC4&#$T7C51&R
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FO&75@%$#10%$1,%9&+59C)*&-$)C4C514&#$4/9,C17&C1&,A$&4,%1-%#-CVS-&,%#7$,C17&5D&%-@%1)$-&?E&
I$$1&BC-$9*&+#%),C)$-&D5#&-$)%-$4I&BC AL @ $#*&D$BE&S:)$+,C514&,5& ACA&#/9B&AY @ C17 &IS$1&Yo#H#%
BC,A&4+$)CDC)&?E&)C@CICV%,C514&,A%,&A% @ $&0%-$&4,#%,$7C)&%99C%1)$4&BC, A&, A$&FO&75@$#]

[$#%9-&"1-$#451&B%4&%&!2*$%#259-&$*$BC,1$44&5D &% &FGHE&)#%A4A&C1&K/9*&5D &' WPIJ&+%#,C%99* & $(
#C-7$9C1$&1$95B&k%)N&;$%NI&S @F#I55NC17&,A$&;9%C14&5D&0%1&"/7/4,C1I&]$B&AS:C)56&[$#%9-U4&(
-$4)#C+,C5R$, % GARH# % RIS A*AC) 98B ++$%0#% 185 1-4%4CIA /98514 #/), C5 1.0 4B S0 LACT7A8Ne /1/4/%9 &
,$0+$#%,/#851-C,C51&01-@A$0C)%&D %+58&king egpelld@#5Woruptured section & ,A% convex hullZ

[$#%9-&"1-$#45178&"1-8&%4&BS&) %0$&%0#5/1-&%&I$1-&C1&, AS&YoHH5*E
A%, &A%-8&+Cm51&%1-&)$-%#& #$$4& 7#5BC17&51&C,I&BS&B$#$&%0!
D/#,A$#&-5B1&,A$&Y0##5*5&%1-&51&,A$&1$:,&#C-7$9C1$&,A$#$&B %04
9%#7$I&ACI@PH&-C4)24A%+$-&5IM$),&$01$--$-&C1&,A$&AC-$&5D &, A
#C-7$9C1$6&"1-&,A$#$&B%4&e0$,%99C)f&-$I#C4I&BH#$)N%7$&%1-&ef
5Df&4,/DD&4,#$B1&%I5/,& A$&e$1, CHS&Yo#$%6&

K/,J&0%C19*& ACA4&, AC17&B%4&C1,%),68& &B5/9-&$4,C0%,$&C,4&4C\
450$,AC17&9CN$&>IULC1&-C%0$, $#c&e ,&B%A&Y/C, $&I%H#T$6&LAS]
/+8&,5&C,J& ASHSEBSHSEP&IS-CS4&, ASHS&D15,&A/0%168&EASHSEBSHSE
A$08&,A%,&B$#$8&51@C5/49*&-$%-6&H1$&5D&, AS0&BY%4&5@C5/49*&
1%-9*&C1M/#$-&%1-&51$&AY%-&%++%#$1,9*&4/DD$#$-&15& CI9&$DDS
-C-1U,8%++$%#8&, 5&I$&C1M/#$-c&%1-&B%A4&%01/9%, 5#*I&BY%4&05ICS
BY%@/4ARC, CRASHELS:, 858A% 0ne&AY%B Y&, CRIICO&CTAS:,

to , ASS@SAC)BECT AL-$# SASS-7$ SBH

"1-&,AC4&)#%D,&A%-8&%++%#$1,9*&)50$&C1&D#50&,A$&$%4,J&I5/1)$-&5DD&51$&#C-7$9C1$I&B$1,&+95BC17 &, Af
%0#$%E&1-8&)H%AAS-&C 1,58 AS&HC-7$9C1$8&%1-&$01$--$-&C,489D6KEAS*&B$#$&AC,,C17&I%)N&/1-$#&, AS&S-TSC &
955NC17&C1&,AC4&7%+C17&A59$&51&,A$&4C-$&5D&,AC4&-C4)I&%1-&C, U4&4A%+$-&M/4,&9CN$&%&-C4)/4I&$:)
B%4&51&,5+6&"1-& A$#$&B%4A&,ACA&KICTI&TY%+C17&7%4A&BAS#$&*5/&)5/9-8&4$$&C14C-$&%1-&C,&955N$-&IC NS
7%A4AA&)5@SHS-& AS&T#3$%,$#&0%M5E#C, *&D#50&,A$&)$1,$#&5D &, A$&)#%D,&5/,6&",&B%A&M/4,&9CN$&Y%&7%+C17
,%9NC17&%I5/,&'1U&0%*1$6

"1-&054,&5D&, A$&51$&4C-$&BU%NAEHC++$-&5+$1&9ICN$&, A%, I&%1-&*5/&)5/9-&4$$&C14C-$I&%1-&*5/&)5/9-&4$$& %
A/99&C1& A$H$6&&"1-& ASHS&BSHS&M/4,&#5B4&5D&)50+51$1,4&eBC,Afc&9CT7A,4&,A%,&D9%4A$-&51&%1-&5DD6&
%1-&450$&B$#$&DI%AACL76&EAS#HSE&B%A4&%&95,&5D&-$I1#CA4&%1-&4,/DD&A%17C17&5/,&5D& AS&AS59$6 &EASHSE
A%-&I$$1&DCHS6& " ,&955NS$-&ICNS&C,&AY%-&I$SL&IH#1,&%9517 &, A$&S-7$&e5D&, AS&H#CO&ED&,A$&-C4)24A%+$-&)%

0,%1,51&G#C$-0%1Z&L A%, &BS#$&,A$&)CH#)/04,%1)$4&5/,4C-$_&.5,J&)59-_

[$#%9-Z&e",&B%4T&@$H*I&@$H*&AD, &e,A%,&-%*f&CQEAY, &-#*&A$%,&B%4&ICNS&ISCL7&C14C-$&%1&5@$1C&EA
%I5/,&,AC4&,AC176&EA$&)954$#&*5/&75,&,5&C,I& A$&)5598#&C,&B%46&"1-8&4,%1-C178&/1-$#&C,&C1&, A$&4A%-$&
V#$%,/#$4U&I5-C$4I&C,&B%A&ICNS&H#SDHC T $#%,$-&%C#&)51-C,C51C17I&%1-c&

0,%1,517&(C-&*5/&D$$9&)559&%C#&)50C178&5/,&5D& ,AC4&,ACL7_

[$#%9-2&]5J&C,&B%4&M/4,&9CN$&C,&B%4&%0ICH1L,6&"1-& &#$0P0I$#&#SY)ACLT &/+&%1-&+/,,C17&0*&AY%1-&51&,)
LACIN& &B%4&%D#%C-& &B%4&75C17&,5&AC,&0*&A$%-&I$)%/4$& ASHS&BYA&S15/7A&H#550&D5#&0$&%48& % &40
B%4&%++#5:C0%,$9*&,A$&4%0$&4CV$&%04&, AB4$&ePU2,%99f&)#$%, /#$468&e EACE&%I95B$-&0$&, 5&BUIN&/+&/1
4+%)$)#%D, & AS#S&Y01-&4,%1-c&%1-&+/,&0*&A%1-&/+&%7%C14,&,AC4& ACLT76&

0,%1,51Z&LA%,&-C-&C,&D$$9&ICNS_

[$#%9-7&",&B%4&C)$2)59-J&C,&D$9,&9CNS$&C,&M/4,&)%0$&5/,&5D&%N&DHESVIHCE ,&A%-&Y& @ $H#H*&4055,A&,$:,/#$
0%-$&5/,&5D&0%$,%96&",&B%4& @$#*&459C-&b%1-&C,&B%4& @ $#*&)59-6& )$&)59-6&"1-& AS#S&BY4&%&40$99&C 1
@59%,C9$J&%)#C-J&ICN$&%)$,51$6&"1-&,A%,&e)AB0C)%9&5-5#&4$$0$-&,5&1$&)50C17&5/,&5D&,A%,&7%4A&b, A
)954$#&*5/&75,&,5&,AC4&,AC17J&,A$&)559$#&C,&B%46

.C7A9&+$)CDE)LD5#0%, BB QC-& JACIB*$BC,1$44$#%9-81-$#451 &S$7%#-CRAS WPi EGHYHNI& &

on ,A$89%C1BED%R/7/4,C1 B$B &$:C)5 §954$98&$DIM%1* %, A$1E$9%,B0))5/1,4 HBASRY0SB@$1&
5DD$#$-&I*&5 ASHES*SBC, 1$44$46&"05178, A$4$&C1-C@C-/%948CA&L6&[9$11&($11CAI&BABE+H5 @BC-$-&Y%:
%))5/1, &$7%+#-CEFBYA/HSIEUNSE* SASEFOLHO* @SR HSISHQ GLBESY6- 85-C$4S B8R0% MG HSHREAS
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EA$&AH+#CACLT&)ACI-AL5-&$*$BC,1$44&-$4)#C+,C514&4AY%H#S-&I*&[$#%09-&"1-$#451&)51,%C1&)50+9$:&4)(
-$,%0C94&,A%,&)5/9-&15,&A% @ $&I$$1&CL1@$1,$-I&I/, &) 5##$4+51-&,5&%18&%-@%1)$-&+#5+/94C51&4*4,$0&L
0%448&#$-/),C51&I1*&D5#0C17&K54$2?7C14,$C1&)51-$14%,$&RK?NS&C1&, A$&A/99&)% @ C,*&%,&/9,#%)59-&, %!

EA$&4+%)$)#%D,U4&-5/19$2A/99&-$4C71&C1)5#+5#%,$4&%&H$T7/9%#9*24+%)$-&%o##%*&5D&C1,$#1%9&)50
C1)9/-$&1%1N4&5D&O0C)#5B% @$&$0C,, $#4&%1-&%9/0C1/02)9%-&DCI$#&S5+,C)4&1%,A$-&C1&%)$,51$&)559%
)559C17&4*4,$0&)501C1C178&%,&9%$%4,&>8&-C4, CDHEEED $4&H-(4+,52%"(5'$<$'1#$%#31",$%2#52% £ %-!'+

'S&F9,#%D%4,&DCI$#&9%4$#&$01$--$-&BC,A&-5+$-&) %#151&1%15,/I$4&R)5/+9%-&BC,A&OC)#5B% @ $&4C-$1%

n%#151&1%15,/I$4&RN|EAS&+544$44&#$0%#N%|9$&1519C1$%#&5+,C)%9&+#5+$#,CH40&%&+%#,C)/9%#&%++9C) ¥
%48&%&05-$&95)NS#&/A$-&C1&/9,#%D%4,&DCI$#H&I%ASHAL 5&+#5-1)$&/9,#%4A#,&5+,C)%9&+/94$46 & pYo#CE/4& *+
%145#I$#A&R0O"4S&%%1-&/9,#%D%4,&DCI$#&9%4$HA&A% @ $&I$$1&-$0514,#%,$-c&

“18,A$8+%4,&DSBE&-$)%-$4J&/9,#%D %4, &DCISHEI%ASHALAY @$&T%C1$-&$15#05/48%, $1,C518%1-&D5/1-8%b++0(
1#5%-&DC$9-4&DH#50&D/1-%0$1, %98HSA$YoH#) A&, 5&C1-/4 #CYI&+#5)$44I8&1%4$-&518& ASCHEA%ICSL,&%-@%1,%
0%C1,$1%1)$2DH#$$&5+$#%, C51J&)50+%),1$44J&)54,2$DD$), C@$&-$4C71I&ACTA&I$I08&9/%9C, *I&ACTA2$DDC)C:
%1-8#%, A$#&ISB&+H#C)$6&EASE-C@$HAC, *&5DEHYHS2$%0#, A2-5+$-&DCI$#& 7%C18&0$-C/0&CA&C-$1,CDCS-8%4&Y
#$451%, T @ @b 1-B44$1, CRSSH5-))$ 8D Yot CBIA$#%, CEAY% @I$17,A&% 17 CEIHEBLSYE 1 DHYESHC-2
C1DH#%#$-6&E*+C)%99*]&)500$#) C%9&/9,#%D%4, &DCISHEIVASHEA*4,$048-50C1%,$8C1&'6!18%1-&'6=Y &O&D5#&
-$0%1-&C1&)500/1C)%,C51&%1-&C1-/4,#C%9&%++9C)%,C5146&

FO, #%4A5#, &+/94SA8YHS&TSLSHIIO*&+#5-1)$-&I*&C14$#,C178%8&1519C1$%#8&5+,C)%9&$9$0$1,&C1,58%68H#$451%
C1,$14C, *&-CA)#COC1%,5#&BAC)A&CAE)%99$-896&4%, [#%19$&%145#I$#&RO"SBEEASE&I%AC)&D/1),C51&5D&0"&C:
C1)C-$1,&C1,$14C *&I$%0&BACIS&A/++5# &ACTASHEC1 $14C *&4+CN$A&Y%1-& AS&B5#NC1780$)A%1CA0&A%AEIS
+HH$@ CEMBA$%H)E

1&,$#04&5D&7$1$#%,C17&/19,#%4A#,&+/94$4&C1&%&DCI$#&9%A$#I&N]|E&O"4&A% @ $&#5/,C1$9*&I$$1&/,CICV$-
,A$&$9$),#51C)&+$#D5#0%1)$&5D&N|E&CA&A/+$HCEHE& 1&,AS&D/,1#$I&B$&0%*&$:+$),&450$&05#$&+5B$#D/9&9%:
1%4$-&51&$9%),#51C)J&0%71$,C)&DC$-&5#&+59%#CV%,C512)51,#599%-& @ $#4%, CI$&N]E&O"4c&O5&D%#I&N]E4S
-$0514,#%,%- 858&5-$ 205)NDCIE8%04$8%b)#548/80) $18#5%-B% @ $9$1 B0 1 78#5ED CACE8R C--C1D#%ES-

<S&dC)#5B%@$&4C-$1%1-&,#%14C,C51&)559C17&4*4,$0&R)5/+9$-&BC,A&%1&/9,#%D%4,&DCI$SH#&I%A4$#HS Z

"1&D#$$8&4+%)$I&,A$&050$1,/0&4,%,$8&5D &% &+%#,C)9$&%1-&)514$9/$1,9*&C,4&NC1$,C)&S1$#7*&Y#$&) A% 17$-&l
050$1,/0&,#%14D$#c&C1&,A$&%I45#+,C51r$0C44C51&)*)9$&5D&%18&5+,C)%9&+A5,516&LACI$&, A$&050$1,/0&,#%1
%9458&%++9C$48&%++#5:C0%,$9*&,5&,#%++$-&+%#,C)9$4&BAS1 &, AB&S1SH#7*&A4$+%#%,C51&I$,B$$1&05,C51%9&4,
4+3),#54)5+C)%99*&#$459@$-I&#$)5CI2D#$$&, #%14C,C514&1$)50$&+544CI9$& C1&, ASE&H#$459 BE AL 1-&#FTC
$DD$),S6&LACIS&)Y%#HH#CHHE, #%14C,C514&-5815,&)A%17$&,A$&@ Cl#%,C51%9&09/%1,/08&4,%,$c&, A$&05,C51%9&4,
@C%&4C-$1%1-&,#%14C,C514Jc&D5#&C14,%1)$I&C1&C1)5A$#$1,&)559C17&+#5)$44$4c&5#&C1&,A$&)5A$#$1,&09
@CI#%,C51%9&4,%,$4c&e T1&4+C12-$+$1-$1,&+5,$1,C%94&C,&1$)50$4&%945&+544C19$&,5&/4$&0C)#5B% @ $&, #%
%945&5DD$#&4/DDC)C$1,&4+$) #%9&#$459/,C516

"1&,A$&4$0C2)9%44C)%9&+C),/#$I&%1&%,50C)&,#%14C,C51&%$:)A%17$4&$C, ASHENC1LS,C)&5#&+5,$1,C%I&$1$# 7"
-$7#$$&5D&D#$$-50&5D&, A$&%,506&L C,A&,A$&%I45#+,C51&5D&%1&5+,C)%9&+A5,51I& AS&NC1$,C)&$1$#7*& C4!
050%$1,/0&NC)N&D#50&,A$&+A5,511&%1-&09/%1,/0&0$)A%1C)%99*&, A$&+#5)$44&)%1&IS&C L, $#+#$,$-&C1&,$#04&5L
-C4+9%)$0%$1,&5D&,A$&B% @$D/1),C51&C1&050%$1,/0&4+%)$6&LC,A&,A$&%I45#+,C51&5D&%&0C)#5B% @$&+A5,51
%&1$79C7CI19$&050$1,/0J&,A$&+5,$1,C%I&$1$#7*&5D&, A$&%,50&)%1&I$&)A%17$-&CD&,A$& #%0++C17&+5,$1,C%
4,%,$48%#$&-CDD$#$1,0&,AC4&%995B4&%1&C1,$#+#$,%,C51&C1&,$#04&5D&%&B% @$D/1),C51&-C4+9%)$-&C1&

>S&2?@%+5#%,C@$8)559C17&/4C178%18&%)$,51$2)C#)/9%, C17& A$H#054*+A518&4*4,$0Z

EA$&CO+5#,%1,&D/1),C51&5D&%&1%,/#%9&)C#)/9%,C51&955+&RC6$6 &, A$#054*+A51&955+S&C4&,5& #%14+5#,&/
,5&%&4CIN6&GI/C-&D95B&C1&%&)954%-& A$#054*+A51&955+&CA&)#$%,$-&I*&,A$&1%,/#%I&D5#)$4&,A%,&-$ @ $
T#%-C3$1,4&C1-/)$-&I*&,$0+$#%,/#$&-CDD$#$1)$4&C1&,AP&ASY%,C17&%1-&)559C17&49$),C514&5D &, A$&955+6&

"1 &b-@%1)$BASHO54*+A51855-9514C4, &Ean $@%+5HYIBASHBASBS#NCICY/B5COMH1-SAS51-$14$#

where ,A$80%+5851-$14$4 8%)NE5HCY/CR61-HCY/@h1-80%+5BCLEE11$), CL78ASAEB5 &:)A%1 7$HMRSY, &&
HY1ADSHHS-8%648,A$&@ % +5#CV%,C51&A$%,&D#50&, A$&S@%+5#%,5#8&, 58, A$&)51-$14$H6KEASE, A$#054*+A51&
#%14D$#&-$@C)$I&BAC)ALO%NSA&/AS&EDETHI@C *&D5HEHS /#1C178, A$&ICY/C-& 5& ASES@Yo+5#8, SHEKEASH
$:+$14C@A% B, ASE559C 18$@C)$a3)%/4$ SAS*@$%, [#858/0+ 668618, COCKER)S,51 3 BB5H#NCED/E
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" @%1)$0$1,4&C1&,A$&DCSI-&5DE&A/+$#)51-/),54#&)559C17&,$)A15957C$48&15B&+#5@C-$&)50+$99C17&4/++
0%1*&)9%C04&0%-$&I+&[$#9%69-&"1-$#45168.C4&%4,51CAACL7&$*$BC, 1$448%))5/1,&5D&, A$&K/9*I& WPI&; 99
"7/4,C1$&FGHE&)#%AAKCA&LYIA58-CHS),0*&A/++5#,$-&1*&, A$&I%, $4,&%-@%1)$0$1,485D&)51-$14$-80%,  $#:
A%, &A% @$&ISS1&-$@$95+$-8&C1&,5,%9&4$)#$)* &5 @ $#8&, ASE&)5/HAS8EDEL$YoHI*EXE&-$)%-$484C1)$&, A%, &
EAC1&D#%70%$1,48&5D&/1/4/%9&%995*4& B$#$&)599%),$-8-#C178$:)% @%,C51485D8, A$&-$I#CA&DCHI-&I$9:
-2 (% S/ (+#10()$%()=. |- +"#52)42-$' $2%HSY50("$Vo:#2<+ #> P4 '$&E+,+%0'H) +'100$5# + BREPISIR<==WS6

LACO$&,A$&)%/4$&5D&A/)A&FGHE&)#%4ASAEHS0%C14&/IN15B1&, 58, A$E7$1$#%9&+/19C)J&FO&T5@$#10$1,
9517&N15B1&,A%,& A$&)9/4, $#8&5D&0/9,C+I$8$@$1,4&5D&, A$&A%0$&NC1-&BSH#S& 15 & A$&HSA/9,&5D&H%]
6))C-$1,4, &00$-C%,$AD5995BEE14,%999EIES49USCNAR) %% 6- V@4, $04 B$%+51CVEELALS &

-5B1&?E&4+%)$)#%D,8%,&>&4C,$4&C1&]$B&AS:C)508%,&?98&p%-5I&Nn51,C1$1,%9&(C@C-$&%1-8&%%&05ICI$

EAC4&D%),&B%4&)51DC#0$-&1*&Q,6&N596&;ACIC+&K6&N5#45&R'W'12'WWXS&C1&C1,$#@C$B4&#S7%#-C1
#$A4$%0H#H) A& 1-&#$, #52$17CL$SHC L7 &+#5THRHOB2AYHERS. + #24' B 1#$%'+:,'+"#5$,5($&I$7C11C17&C1&

'"WPi6"&n5#458%945&-C4)/44%$-&9C7A,&%0+9CDC)%,C51&9%*$#48%1-&Fp&I95S)NC17&+#5+$#,C$48&5D &, A$&
9$14$4J&+#5@C-C17&+#5,$),C51&%7%C14,&4/19C7A,&D5#&, A$& #5795-*,C)&?E&A/0%15C-4&D#50& , AB&tS$,

EAS$ES:+$#CS1)$485DE " 1-$#4518% 1-&N5HAS&YoH#SEY4584, #5179*& 4/ ++5#, $-&I*&4COCI%#8%))5/1,487TC@S:
"#0*&B$%6, ASHESIASH@ $#E&1%0$-&NAYH#I$A&KY0$48.%699)&BASE0%-$80%1*&514$H@ %, C514&%,&%&-C4,%.
/1-$#,%NC178&-C#$),&+A*4C)%9&C1,$#%),C514&BC,A&Y%18&%-@%1)$-&$: #%, $##$4, #CY%9&A/0%15C-&4+$)CY
%, &-#*8&9%NS$I$-&I501C17&#%17$4&51&(57&K51$&QUNSIEIS@%-%&DH50& WY P2'WY!J&.%998$:+$#C$1)$-&
$1)5/1,$#4&BC,A&, %99J&BAC,$24NC11$-8&?E4&DH#508%1&/1-$#T#5/1-&1%A4$&BC, A&I%H#T$&4+%)$)#%D, &A%

EA$&,%99&BAC,$4U&4+%)$)#%D,&A%-&%1&CLI$#&AII9&%01-&
A/99c&%1-&C1&1$,B$$1&,A54$&,B5&A/994&BS#S&0CI$4&5D& DI
5+,C)&BC1-C174c& 1&,A$&40%998&4)5/,&)#%D,&D5#&$:%0+9$J&
eA%-fJ&%,&51$&,C0$I&$4,C0%,$-&,A%,& A$#I&OCTA, &A% @$&
%480/)A&%48&'===&0C9$4&5D&DCI$#&5+,C)&BC1-C174&C1&1$,
ASH$68&0$9,$-&DCISH&ES+,C)48&)5/9-&1$&$%4C9*&)51D/4$-&BC,
A$&49%7&D#50&8%1&%9/0C1/0&D/#1%)$I&%1-&*5/U99&#$0$0I
A, &(H#HE&K6&"I9$1&. ¥ 1EN&A%C-&AS&AY-I&ICNSI&!==&4%0+9
49%7&,A%,&A%-&D%99$1&5DD&D#50&D9*C17&4%/)$#4&%1-&,
YAY%#H%),$#CV$-&%4&49%7&D#508&%1&%9/0C1/0&D/#1%)$6&GC
5+,C)4&%#$&,*+C)%99*&PWu&%9/0C1/0c

eLfA$1& &514$#@$-&,A$&4)5/,&)#%D,&C,&A%-&%&0$9,-5B1&b%
0%$9,-5B1&5D&C,4&DCI$#&5+,C)46&"1-&,A$&%9ICH14&b%951$I&
Al0%148&%#5/1-b&B5#N$-&51&,A$&4)5/,&)#%D,&D#50J&9CNSI&
L$-1$4-%*&%D,$#1551&,5&0d51-%*&05#1C17I&-%*&%1-&
"92)5%,$-&DCI$#&5+,C) 1C7A,c&"1-&BA$1&,A$*&DC1%99*&75,&C,&B5#NC17&51&d51-%
OC9C)%&)5#$I&-5+$-&)9%--C17 05#1C17J&,B5&5,A$#&4)5/,&)#%D,&)%0$&-5B1&%1-&D9$B&ISAC
C,&,5&4,%ICI9CV$&C,&BACIS&, AS*&1/#4$-&C,&I%)N&/+E&,5&,A$(
A%17$#&,5&-5&05#8&#$+%CH4&51&C,6

"4&D%#&%4& &N15BJ& U0&,A$&519*&A/0%1&BA5&75,&BC,AC1&%&4AS#,&@CSBCL7&-C4,%1)$6& &75,&BC,ACLE&"
7/%#-&B5/9-1U,&9$,80$&7$,&%1*&)954$#6&"1-&BA%, &, A$*&B$#$&B5#NC17&51&B$#$&DCI$#&5+,C)4c&”, &A%-&, %N
-%0%7$J&%1-&C,&A%-&,A$&4%0$&)514,#/),C51&b%1&CL11$#&A/I9&%1-&5/,$#&A/996&"1-&,A$1&C14C-$& A$&CL1$:
#5B&5D&#5504&,A%,&51@C5/49*&D/1),C51$-&%4&4,5#%7$&e#5504f&D5#&A/++9CH4&bI5:$4&%1-&5,A$#& ACL746&
A%, &B%4&%15,A$#E&#5B&5D&IINASY%-4I&%1-&,A$1&CLAC-$&,A%,&B%4&, A$&IC@ CL7&%#$%6&

"1-&BA$1&,A$&0$,$5#C, $&A%-&)50$&,A#5/7AI&C,&A%-&51@C5/49*&4 #)N&, AS&)#%D,&M/4,&5@ $#& AS&9I$D, &#/11
,5+X01-8%850% &5B1 &AH#S/7ARNQDSHS SHOPAE/E! a1 7 9&01-8AY%0-M/489%4,$- 858 Yo §AH5/7T ARAY#5BS R &

4,5#%7$&#55041&%1-&A%-&M/4,&)50$&C1&, A$&,5+&%1-&751$&5/,&,A$&I5,,506&"1-&BAS1&, A$*&DC1%99*&75,&,AY
,A$&A5/1,&nA%#H9$4,51&ANCE&YH#$%&CL1&,A%,&415B4,5#0J&0%1&,A%,&B%4&I%#$9*&A59-C17&,57%, ASHEREA$*&AY

EAS&'WY!&$0$#7$1)*&9%1-C17&5D&,A$&,%99&BAC, $4U&-$$+8&4+%)$&)#%D,&%,&A5/1,&NA%#9$4,51&,55N&:
0C9%$48&45/,A&5D& 1-C%1&0O+#C174&0CIC,%#*&1%4$I&,5& ,A$&45/,AB$4,&5D&(57&K51$&Q%N$6&;A*4C) %94
ISACL-&%,&,A$&9%1-C17&V51$4&5#&)#%4A&AC,$48&5D&-%0%7$-&?E&4+%)$)#%D,&A% @ $&%945& $$1&%1
C1)9/-C18ASD/4$-830%CIBIBA5995B5#%- &+,CRCISEH0IS--$- &BC,A5+$- §%#1518.%15,/1$ OCI$H4
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"15,A$#&D%05/4&)%4$&C1@59@C178&059,$18&$DDY/$1,&9$%NC178&DH508%8&-%60%7$-&4+%6)$)#%D,&5))/##$
N$H#5&N5954#%6-5)&" #7$1,C1%6&H1&"/7/4,&'1I& WWIIEH#S$AC-$1,4&ASYoH-&<895/-&$:+954C514)&D5995B$-&I*&
$),51C)&05@$0$1,6&2*$BC, 1$44$4&I$9C@$-&%&+9%1$8)HI4ALAY-&5))##S$-18%9,A5/7A&I5)%98&+59C)$¢
B$#$8/1%19$&,58&DC1-& A$&A45/#)$&5D&, AS&S: +954C5146&"18%$HC Y& A$YH) A&I*&%&95)%9&+CI5, &HS @S
-$IHCEB#YEH 1 C1 Bo951HEH5%0-J, #%6C BHY)NBIGE &%, Bof8H5NSI8#$S 5 @8 F==80 H51B61-&==8 &

BC-$&-C4+9%+*$-&19%)N$1$-&I#/4AI&YAA&Y%1-8%1&%9/0C1/0&49%729CNSE&-$I#CA&A, #SB18&I69985@SH&, AS

"&@$#*&4ACOCI%#I&I/,&0/)A&A0%99$#&FGH&)#%A4A&BY%A4&BC,1$44%$-&51&k%1/%#*&<WI&'WXY &I*&-5V$14&
,A$&0C1C17&,5B1&5D&(%91$75#4NI&C1&3/44C%U4&G%#&?%4,6&7?@C-$1)$&93D,&%,&%&)#%4A&4AC,$&AC
%9458&C1)9/-$-&I9%)N$1$-&I#/4AI&YAA&Y1-&, AB&D/A$-8#$0%C14&5D&DC1$&1%15DCI$#4&$01$--$-&C1&%:

"1D5#0%,C51&4A%#$-&I*&15,A&"1-$#451&%1-&Nn5#45&
)51DC#0&,A$4$&D/4$-&49%729CNP&-$I#CA&+CI$4&#$4
0$9,-5B14&5D&DCI$#&5+,C)4&BC,AC1&,A$&-5/19$2B%9¢
A/994&D5HOC17&#$A51% 1, &A4/+$H)51-/) 54&) VEAE, C$468
0$9,C17&+5C1,4&5D&4C9C)51&%1-&%9/0C1/@&&H#$&' IP
961-&Y YanJ&#$4+$), C@$9*I&C1-C)%,C178,AS&)HC,C)%9
,$0+$#%, /#$4&%,&BAC)A&-%17$#5/4&0%9D/1),C514&5D
 ASRA*+$HA+06)S&)H%D, &)%18-+5,$1,CU99*&5))/#& %D, B
)%6,%4 #5+AC) &A/OO&H OMBES/A#HS+5#,48)51DCHOR
A$&3/44C%L&T5@$#10$1,&AYA&ISSLENS+,& @ SH*&I/4*
[1-$#,%NC178&#83$,#52$17C1$$#C17&+#5M$),4&%1-&,%#7
OC'9, n&9%F$IHC4  SD&?E&4+%)#$)#%0 B Bo#A J&BASHI&FGH&)#%4A
(%91$754AMB/4ACIRRNXY  -S1#CA&)599%) CE514&A%N @$&ISS1&A, 5#S-&CL&IVH TSEAS
)5@$H#HCL78&%1&%#$%E&S$:)$$-C17&<&D55,1%99&DCHI-4&

"1&,A$&9%,$&'WFORIBCIC, %o#*&#$,#52$17C1LI$#C17&+#5M$),48#5)5%;H & BHIC) & DCIBL ,A&4+$) C%ICVS-&
A5995B&)5#3$4&$01$--$-&BC,A&-5+3-&)%#151&1%15,RFIR6 3#' 3+#-4+5$&$5!'$2%-#2&#<$-$'$%:#BC#3() ! %2$"-6

"))5#-C17&,5&D5#0$#&FO&"#0*&B$%, A$#&514$# @ $H#&NAYHI$4&.%99)&,$)A15957*&$:) A% 17$&% 7#$$0$1,4&/
-$@%$95+$-&1$,B$$1&,%99&BAC,$&?E4&%1-& AS&FO&OCIC, %#*I& A#5/7TA&Y&+#5@CA4C51&5D&0/,/%9&,$)A1l
51&%&9C0C,$-&%1-&@59/1,%#*&1%4C4&,A%,&C1)9/-$-&$:+%14C51&5D&/1-$#7#5/1-&C14,%99%,C514&4 A%

"1&'WYI&C,&%++$%0#$-&,5&0$&1%04$-&51&M/4,&BA%, & &4%BJ&,A%,& AS&FO&T5@$#10$1,&A%-&7C@$1&, A&, %C
"1-C%1&O+#C1746&EAS&Y%T#$$0$1,&B%4A&, A%, &, A$*&B5/9-&A$9+&/4&C1&%1*&B%*&,A%,& A$*&B%1,$-&,51&15,&
B%*&,A%$*&)5/9-J&%1-&,A%,&B$&B5/9-&A$9+&,A$0&C1&%1*&B%*&B$&)5/9-6&"1-&45]&D5#8&$:%0+9$I& A$&,%99&L/
C1D5#0%,C51&51fc&+%#,4&5D& A$CH#&,$)A15957*&,A%,&,A$*&-C-&15,&BCAA&, 5&4AY#$&BC, A&/IAI&AN) A&Y4A&,ASC

EASHEBSHR00# 8AYeEhey BSHSBCIIGSRAYHIBC, B4 B$)%/4$ EAYB5/9- &699FAS0 &58/* &ASEYo# SDEAS

shelf, if *5/ BCIDo1-84%$ &AS0 fR5&S+%GASCBB 1 &+%6)$)HNB)SIBASHEBASCE 1, $#58/61-B/#4&S @SHI%+RES*

were BCOOGSRAYHESS5- BUYEC 1513895 ASMBUBECTH1$c &&51 LAN15BSE61%+$)CDEY)AL5957RAYBSE
#3)$C@$-&DH508, AS0I&IS)%/4$& &BYA&1S@SHEYo8+Yo#, &5D&Y1+&5DE&, ASASE+#5TH#IH04]& &BYA& AS&BSY, ASHE

K/,J&D5#&$:%0+9$J&,A$&1C7A, & AS&-$$+8&4+%)$&)#%D, &, A%,&A%-&-%0%7$I&BAC)A&Y%++$%#$-&,58&0$&, 5&1$ &0
1C7A,&C,&)%0$&C16& ,&B%4&51@C5/4&,A%,&51$&5D& A$&, ACL174&,A%,& A$*&B$#$&7511%&1$$-&BUAKACTA27+
#$+%C#48&51&,A&C1L,$#C5#&5D&, AS&AAC+6&LASL&*5/&I55N$-&, A#5/7A&,A$&BC1-5B4&5D& A$&4AC+&%4& &-C-]
5D&ICN$&!I=UI&,A$&CL, $#C5#&5D &, A$&-$$+8&4+%)$&)#%D,&A%- &) 5##C-5#4I&ICNS&%1&5#-C1%#*&Nn%#Cl1$%1&)

"1-&,A$&-%0%7$&C1)9/-$-&-%0%7$&,5& A$&B%9I946&"1-&458&, A$&0$, %0 9&#S+%CHE+%0#,4I&ICN$&%9/0C1/0&%1-&,
51J&,A$*&)5/9-&7$,&D#50&,A$&"0$#C)%1468050$&, A$&"0$#C)%14&0CT7A,&7C@$&,A$0I&4%*I&+C$)$4&5D&%9/0C:
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$%&5 #1,5:5"# 1#%&HF1*4-#+"-&,'S("-#SY6($H#SY&6H#F &, &#)(C5" #(#,&('1"(.48#,&P*&'SA

9%6&HY 11-#X10$1, >H# (5-H$Yo($SHSU&HB(,$%> HA&T &AH1 2H$&0%" 141:6HF (H#" 1$HO&SH, &(-6HS1H#. &H1 2H#("6#%&A+A#>I%%!
"1$&-H(SHEV&H () &HS5)&HSY0(SH" 1" &H1 2HSYEHE(, 50> 1" ($51" HY6(-HO&SH25 &-#&T & H(#'5" 48&H+,1/80$548H#$1#8(,$%>"
)11"AH*5A-5" #("H1+&,($5"#)L1"H#.(&H#F (#1"8&H12HW) &, 50(> #%5:%8& '$H#+ 51,5858 A#=1F&T &, #L#*"-&, '$11-#)6#2, 5&"-#
S1# (6HSYo($H>9%E&HY 11-#X 1081, >H#-5-#.8 458 7 &HSYo&H-(6HF1*4-#'11"HO1)&HF Y& HW) &, 50("#F &, &#,1*$5"&46H#$, (7845
SSFRE HYORHB(, SV ("-HOL, &' +1"-5" . ( &' H1"HSY&H) 1 1" A# @ Y68 " HSYo($H-(64#0()&;#W) &, SO(HF 1*4-#%(7&H'* 225058 " $#
$80%" 141 64("-#83+&,58"08H#5"#+(08H#SLH, &'+ 1"-#SLHS% &5, A& P& SAH
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=5'$1,50(4#.(0C:, 1*"-#5"21,)($51"#+,175-&-#.6HS%&HE 1, F&:5("#BOH# TS 51 #O("#.&#2*446H#T &, 5258 -#.6#:8"&$50#
("(46'5' ABL"#Y%5' HA($&, #AROS* &' #<Vo(, A& H=(44H-5'+&" &-HF5SYHSYo8H 80, &OBH("-#, & 7 &(A&-HSY0&H5-&"$5$6#12
2()1%#W) &, 50("# 05&"$5'SH(HX AH#B-F(,-#0& A48, ;#F Y 1#F 1, CE&-HOA 1 &ABHFSSUoH#X AHNL. &, SHI++8&"%8&5) &, #1"H$ %!
20'%($S(" #,1/&0$SH&TRALBYES1)S041). AR*0%H&" H&IB"1F" 15156 (085%(Fust prior to#5%&sH,
+(,$505+($51"H#5"# *04&(HF&(+1" #-& T&AL+)&"SH(SHZ 1 HWA() LI HE($51" (4#Z (.1, (1, 6:#1++&"%8&5) &, HORAAE #("-#
(H2&F#-1R&"#1$%& #F 1,4-BOA("# 05&"$5'S #F &, &H#041'&A6H#5" T 147 &-H#5"H#SY8HQIHE(76>HD_%54(-&A+%5(#83+

“1,#)5448" " 5(;#EL,-504#89#:, 1%+ #9%(7&H#100*+58&-#("-#&3+("-&-#("H("05&"$H*"-&,, 1*"-#01) +4&3H&I$&"-5" #
&ALFHEL F(6H#("-#IF&-&"#1,5:5"(446# *5ABH-* 5" #$Y&H &O1"-#+%('&H12HSY8HWSA("$&("HOBDEAERGB B

JBA("( #6,05- H"B%E1 -& HIELF(6 #'- HF&-&" #ibM280947eE AGAIT165268 #.17& 5 H10($&H
G;HOGH)54&#2, 1)#$%&HY &($#_6,()5-AHO%5'H, &' 1" ("$#-5'S("08H#5"$&., 7 (4#, &+ &' &"$HASSOH1248(,$%>H#) & ("#
05,0%)2&,&"08#E hufi#,&24&0$5" #H$Y&HT (4*&#12# 5. 1" (005#[UHH#CG; HG S ANHEHBYTUR #("-# 5.1"(005#

i DGSA ABdK BHU BSHE"H &, 0&"BO%E &2 (081, :#A1": H5$383(0$#4(08)&" SHSHDEE L, $HH($5$*-8 175-&¢

for &2250588P&+$5HL25"2,(1%"- #$("-5" #(7&#&'1"("0& #R10%&- #6 B%&51" #6,0)5- #K1)+4&3A

9%&GE&(*$52HY 1$57HA(0&" ()& HIIBA(,"( 2#.8 'S 1 (4&IBH("CHHL 5:5",01)¥'&- #2H46+90,& (-5 |y
S A ad&(5" AKLY, RC0& 4&(5" fNAPNLL0E ,&28 & 08 $Yok, (T55($51" (462280820150 4
(- #+4("& (,6@"2,(‘1*"— ;@%(ﬁ)"’&%"‘ 445:";@%@1'"051*‘ AF(,&"&" ﬂ.%(4%4575'#&5":' AY &, "
254))(C&,250%(&4F&'&)("  510%&"$&- 5"7&'$5:($515 12Q"! 4 '5:%3$5"y; $%(B6(78100%,, &3 +1,(-50(445
5"$%8&C5&' ((17& =&"-(4&" ; E1,F(6 (2%$&,( '+($& 12sighting events began 5" $%&arly [\ 80s (overleaf)A
99%8&J64(,"( _6,()5- <1)+4&3 5''5$*($&- /*'$ bT )54&" *& &('$ 12=&"-(4&" ; F%504001*"$' 21,$%&

458" L& A(586124%)5 1% & 5(445+4H6H FOSIRIE 5 BYBCRY05: % ¥ & HSVR058 (0,8 4558,

I"#X&0&).& H\HGUU\H(H.4*&H'+5, (AH#+A() (#21,) ($51 " HF (#1. &, T&-#.6H$% 1% (- #12#,&'5-&"$ H$%, 1*:%61*$#
$&HE S5, &#,&:51"#12#0, M"-&A(:HE L, F(6HSYo(SHF (HF5-8A6H#, &+1,$8-#.6#"&F #)&-5(#1*$4&$ A#_(4&1BJI("'C,5%¢
%058, 1:46+%0'#(,&H#(4' 1H#&3+,&" &-H#5"H#:&1)&S, 50421, ) #12H#SY0&HEI+("-5" #+A(") (H'+5,(4;#T5*(446#01"7&65" H$%6 &
WSA("$&("#.51+%1$1"50#01"08+$#12#DXEWH'6"0%, 1"6>AH#O%EH04 1 &46#, &A(S&-H#'* |&OSHL2HE 1,-504#89#.411-2
0()&#*+#5"#-5(41:#F5SUHSYEH<("51+(& (" HO0Y% (" &A&-#.6#Z (*,(#n"5:%$BO(-OREC>'#:, 1*+#1"#2(,0%#H #\TI
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PIHCZIHIC(6;#:*6"#F%($#- LHF&H" &&-#P1#- 1#%& &OHHWIH# 5"-#(#rE1,-50Ar#9%&6#(, &#1"#8(,$%o#+1'5":#('#%*) (" A#
PI#COfH#9%& 61 (,&HHE "SSOAHLHSY1*: %SHSY&BAAAHHHWN IHKE At

PIHCOMHLESY6 1 Yo SHEMHBABSOH01*4-"SSHY 1 4-H#$%8H2, &P*&" 06H#SYo(SHAL" #("-HSVYo (SHE HFYOHSURHZER (- HY6(7&H 11
$,1* 4&A#COTHOY &S, &H#HIOIAHHANIHE L $#IOItH

PI#COfHUL, 6#: 1 1-HO NYESHESH(HSY0&6#' (5-#ESAHIVEHIOIHO("SSH $(6,# 1" A6HSY0&HIOI AHHAN 1#KE At
PIHCOfHIL HF&H" &&-HSLH25 - H(HEL,-50:H#- LHFE&HC" LFH1" QOHHN = (7 & && " HSY0&)H($H) &&SE": #("-#*0% A
PIHCZIH@%(SHCE"-#12#)8&$5": A#COMH?Q |EH#)&&S5": GHHANI#?Q IEAAA

PIHCZIHL #S%5 HSY%0&, & ("6F (BHFEHO("#: &SH("6HY&A+H#L H+1F & #2, PYHEVIRSBHL 1-#:6'#+ 51 #S1HSY6(SH 1HSYo(SHF&H
O(H+*$# (#+8&, 51-HS1HSY5 H(SS(OCHF&HYo(78&H.&& H*"-&, 15" GHHWIHIS( $HS1#0(444$%8&) #)(6.&AH

pl#cZiH=1F#-1#F&HO(44#3%&)A#CIHI%&6# (5-#r-5'017 &, tr#9%&6#- 1"sSH**(446#' (6#$% ($H5"#,&: (,-#$1#$%&#H#+,1/&0S#
(F(,&"&"#)&&$5": At CZHK& A#IC(BAHHW I#=5"$t#

Z&"H$%("HGHO&(, HA($&, #1 " HI&+$E&). & HO[H [\ #S%&H<("51+(&("#'%(,&-#'1)&#&3$,(1,-5"(,6#5"21,)($51"#
&:(,-5"HS%&H) & " S(AH(0$575S5& H12H#(#) ("5 7 &H+5H#(,)6#01"0&(4&-#.&AL1F#:, 1*'- #O(44&-#D9%1,># ("$%&*)>A#
9%65'#)("H#+'60%50#1+&, ($51"#5'#.85" #01"-+0$&-#2 1 HEUEBHE (#)*) (Yo+,-." (%/(%") #(01(%23)-#$41$" *¥65

PIHCOTHL H#$%&, &#("6#'5:"5250("0&HS1#SY8HL X HH#) 1 T5&KHCZIH@ Y6 ($> HEY0&H+,5)(,64#5"$&"$51"#1 24#$%0&H) (C&, H12#S
WIHL"2* 8#$9%65"C5" #+($$&, "#F5$YoHM+4("0%ESSEH F5,4&-#(H2&F#$5)& N#01"08+$#1 2#(45&" K#r_, 1/&0$SHWF(C&"IK

PIHCZIH@ % 1H(, &H#HSY&H+ 5)(,6H:, 1*+#:, 1*+'#1 #5"-575-*(4'QHLS)H#* &HO1*S &#"1$H#: 15" HS1#: 57 &H*H5"-575-*(4' 14 *SH/* $##
$Y6&H:, 1*+5" AHANIHO% L SH _("$Y%&*)KHI*.B'&AZOSHS, (5"&&'H21 #$, (" 28 #12#& " 45:%$8&") & "$#2,&P*&"06#:,(-*($51"K

PIHCZIH@&AA:HE HSY5'H:, 1*+#I9JH1 HIOIGHANIH] 1$Y6AH
PIHCOTHO%&6S, &H#F1,C5" #$1:&$%&, qH#]5+(,$5' ("qHANIHE 1A%

PIHCOFHW, &#$%&6#(F(,8&H#12#8&(0%H#1$%&, GH@1,C5"#1"#$%5' QAN IHKE KI%6&, &#5'H) 1, &HS1H(44#1 2H$%5 HSY ("HE 1 *#C
W"#(,)BHL24W, 6("#+'60%50#+,1/&0$1, At

PIHCOTH@E&AL HSYo(SHES+A(S " H(HALSH) L, &HSY("HO%1,S'H_("$%&*)H12#™ B'&AKOSHS, (5"&& AW "#(,)6#12#+'60%50#+,1/&
CZFHAN"-#F % ($#-1#$%&6#+, 1/&0SGHANI#0%8) 847 & AAAHNS: %SHE HS1#1" &S HI&(-AH

pl#HCOHL"$1#1"&SHIO&(-AAAHSUS #5'#.&$S& #S% ("#S P+ $HI&&HIUtSHCZTE |, 1/&0S#,5:%$#5 " $1#1" &S HU&(-AAAHS #("6.1-
$9%05'#+,1/&085": qH#H#W I#K&' A#

PHCZHHAW"- #HF%& #$%& 61+, 1/&OSHSV&) QAT &'H,5:%SHE"$1# 1) & 1" &S HYo& (- HFY0($H-1& HS% ($#'1) & 1" &#+&, 0857 &qj#
HWIHL"+5, ($51"A#

PIHCZHHL"+5, ($51"#HS1#FY($;#1 #S1#- LHF Yo (SqHHNIHK& At

PIHCZIHKE GHOLH- 1HFYo(S:#S1H#-1# 1) &S%05" HHWIFW" -AAAH

PIHCZIHOLH-1#'1)&$%65" #("-HS1H"-&, '$("-#1 #+8&, 0857 &H 1)&SY65":  #5' HSYo(SHESGHAN K& At

PIHCOTHOLH#. &AB&T&H' 1)&SY65" HCZIHKE A#I L HYLF#)("6H#(, &H5 " #SY%5 H#(,) BaHHWIH[AdH)54451" At

PIHCZIH@%E&" #$%&6S, &AAARF, 1/&0$5" H5"S1# 1) 8 1" &S HY0& (- HF Y&, &H#(, &HSYo&6H#+, 1/&0$5" #2, 1) AN I#21'$464#* $&.,

pl#cZi#HI* $&,,("&("# LHPN & &#(,&H#$Y0&#H+& 1 +A&H 1 2HSUE&HS*" &4  #HPYO A" - &, 1, 1*"-#.( &'H("-#(44#$% ($#' 1, $H12#$%5": A
$%&6#Y 1, #E¥-& "5$6#.85" qHHWI#] 1$%AH

pI#CITHZ &$H)&#.(OCH +KAHL2#SY&OHO("#-1#(44#$%5 #+,1/&0$5": #1 " #S% &S5 #1F" #F%($HF(‘#$%&H+15"$#1 2#$%&H#) 17
61*#)5™"-&,'S("-AAAHIWS H#5 H("#5"$& " &#(0$575$6;#-5,&0$&-#S1F(,-#5"24*&"05" #$%E&H#%5:%#48 7 84#0,&($57&#21,,

PIHCZIHAN"-#F (H#$%5'H#'* 45)5" (4#(0$575$6H#5" HSY0&H) 1 7T5&#-8'5:"&-HS1H#0, &(S&H("H1+&"5" AAAHIWIHE LSH21 HE1* # *$#2
PIHCZIH@YoBAHX LHE L )& ("H#) &t +&, 1" (AAGHL ¥ #(#(#:, 1*+ GHCOTH @&AAHSYo8H) 1 T5&H-5-"SSH(2280SH) SLAHANIAY , 1*+A#
PIHCZIH@Yo($H)(-&H*H#D) ) " &OHAN IHKL*#(4, &(-6H%(78HSY &HC " 1F A&~ &AH

PIHCOTHOY&H) 1 T5&HF ("SSH#)&("$H2L H* VHF&H(4, &(-6HC" LFAHIVEH) 1 TEEHF (H)&("SH2 1 H(AAH12#$% 1 &HF Y 1#-1"s$#
*_g 'S (-AHHWIHI (BHYEAALHSIHY &"&HN --&" &, 6AH

PIHCZIHLHY &"&H#N--&" &, B+ & &" SO IHE LA

PIHCZIHL"H1$%& HF L, -'# (6HY%&AAIHS1HY5)H. &O(* &HY BHE (H-15"HSYo(SH 1, SH12HSY5" H(HAL"H#S5)&H(: LqHHAN I#KE'K

PHCZIH@Y6H-5-#E1 4. 5" H+H#Y &"&H 1 --&" &, BOHCOTH]&O(* &HY&HF (H#-15"#ESH5"H#IB(,#9, & COHHWIHKE K

PIHCZIH@Y($H(,&HSYEH Y5 Yo AR T 8AHO, &($5T&H#21,0& HSYo($H(,&#" &&-5" #S1#.&H#5"24*&"0&-#1 #-8&'5, (. A&H12#.&5" #5

WI#9%1'8&#5" #$%&H0, &($57 &H(,$' Akt

PIHCZIHILHE " #1$%& HF L, HLH &&HSUS H:, 1 *+#5'H*'5" HS &S #+,1/1&0$5" #(. 545$64#S1#5"24* 8" 08#$% 1 &#5 " #EY6&H0, & (
-1, &($57&%5" 4% (EF548% &, &2 WR 24* 8" 08 Yol &1+A&" #%68 4 (" &L 1% (BGHAKE. At
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0%6&H Y& &, #)(:"5$*-8H 1 2HS&AG+($Y0S0H5)+*4'&'#2, 1) H[AAH)5445 1" #DW, 6("#+'60%50#+, 1/&0$1, >#-&'0,5.8-#.64$
<("51+(&("H5 #-52250* ASHS1#:, (+HF5SY L $# &, 51+ H01"5-&, ($51"AH=1F#)("64# P*(,&#)5A& H12#*"-&,: 1*"-#

0%6(). &, #(,&H,&P*5, &-#21 #*0%#("#5"$&""57 &#1+&, ($51"#S1#.&#01"-*0$&-HF5$% 1 *$HSY8HC 1 F A&~ &H12#("61"8
BURH+A("&S>'H'* 2(0&GH=1F#)("6#'* $&,,("&("#.( &'#-1#HSY&HE 1,-50HBIH#5"Vo( SSH(SHSVo&H+ & &"SHS5) & #("-HY 1F
41" HY(7 EHSYo&OH#. & & H(0S5T7 &ABH+ &+ (5" #21 HEYEHXST5"&H#F 1, CHL2#('0&""51"#5"#6"0%, 1"6#F5SY6H 1* #+4("

QUb&H<H'B($&)&"SHE)+V0('SREHSYEHO1*"$&, . (4("05":#-6"()50#1 245" +5, ($51" (4#+'60%50#+,1/&0$51"H, 1 )#H
-&"SSBHIONE:, 1+ HSYo(SHFL, CHFSS05 HEUHZ (F H124#<, &($51" #(H1++1'&-HS1#$%&#+ &-TE B BHBHIOIH#

15+ H#$0($#(0$57 &AGHT514($8H#2, &&HFSA4H 6H) "5+ 4($5" #$5) 845" & #S%, 1*:%0#(#+,1:, (#12# &, 5(4#1.-0$51"#(
)OH)*,-&AH?L &8 B(5AHOL"0&, "5 " HSYOS HH "+ (AHS L +5OHF &, &H Yo, &-H#5"H(# &"51"H#0% (" &4&-#1"#X&08&).&,
Gd;#[\V;#&3+1'5"#41":B$&,)#%6.,5-5R($51"#+,1:, () #, & *4$5" #5 " HE 1,-50# &" &H2 A4 LFH#5"$1#%6*) ("H+1+*4($51"

PIHLHSUEHEL, -50#<17&"("$H5"#("6#'&" &#'5)54(#SLHA("6#1 2#3%&HS%5 " H#LHY (7 &#,&(-#% &, &a#
WIHLSHS #(#)6'S50(4#$%5"#"1$#, &4 ($&-#B1#P%& 141 :6#5 " #(#-5,&08# &" &AH#
plH=1F#41"#%(#$%&HEL, -50#<17&"("$#.&& " #5"#&35'$&"0&qHHAW IHT[C\HE & (,' A#t

PIHL'HSUEHEL,-50#<178" ("$#)(-&t. &SF&& " HY*) ("H#("-#1$%& #%6*) (" #1 #.&SF &&"#Y0*) (" #("-#%5:%& #-&""5$6#
&5 QAW ?1'$46# . &SF&& " HU0®) ("H(-#%Y) (" 1. *$H# 1) &1 2HSY0&H# 1% & At

PIHEX L& HSY5HE L -50H<1 78" ("$HEI5' SH1"HSVEHE(, SYoHS1-(6H5"#'5)54( #21,) (SH( HESH-5-#(SHESH5"08+$51" QAN 1#K8'K
PIH@ Y% (SHE HSYEHO&"S, (4H#5 *&H1 2HSYEHE 1 ,-50#<17&" ("SAHHANI#]411-45"&H#E3S& - #1 22H#SYo&H+A("&SAH

PIHL'HSY5 HE 1 -50H<17&" ("SH(H:, 1*+H#S% (SHEH5"H+A(08H1 " HSV&H+A("&SH2L HSYo8t+* +1'&H12#*(-5"#1 #+,1+(:($5"#(
+(,$50*4(,#.411-45" &OHANIHILH*(-#&0, &S AAA

PIH@Yo($H' &0, & H#(, &HYo&EH:*(,-5" GHHANIHKL* #1,5:5" VHEV6&H" ($* &H#12#61* #.8&5" At

PRI L HSY5HE L, -50H<17&" ("$H5 HSY0(SHFUE0%HFS Yo’ HE1#) (5" (5" HSY0&H-(,C"&" H12#1* #,&(4)HSYEHS5)&HAL 1+ HSY
&AA(BH(-H(AAHSYo(SH' L, SHL2HSY5" W IH"&H 1 2H$Y0&H+4(6&.,  HO& At

PIHKL*#(4'1# (5-#$% (SHSYEHE 1 -S04 <1 7&" ("SHF (H(H#-*(45$6,#$V6(SHESHOL* A-#.&#+1 55T &H1 #'&: ($57 &AHI L #524$Y%($#
"&:($57&H 5-8H1 2HES HE HSYo8H+1'5S57 EHSYEH ()& H#1 #-5228&, & " SAHHWIHOIL1#01) +4&3H21 #61* #O*, &"$H*"-&,'$("-5"

W2$& #"&(,46#GCTHO&(, #12#,&'&(,0%;#$%&H#* I&OSHF (#-5'0*"&-#(:(5"#,&0&"$46;#5"#(#0*"&#GH,#GUGb#'&"51"|

PIHCZEHAW"-#F Y (SHE HYo&H" ($* &H12#$Y6& &#.411-45"&#01""&0$51" q#

WIHOO5 H5' #(#-52250*4$#$1+50A#O% L' &H#F Y 1#(,&#.411-45" &H#1 2#HX#IQIHYo(TE&H#+1F &, HO&"$&, A

PIHCZIHW, &HB1*#S(4C5" #(. 1*$# 1) &HCE"-#12#("#&3$, (#+%66'50(4#1,: ("GHANIH#<AL'&A

PIHCW"- 1)&-(FHZ5CE&H("#&) 1$51" (4H0&"$& #1 #("#5"$&AALO$* (AHO&" $&, CHHWIHKE.

PIHCZ#I5)5A( HS1H("#8) 1$51" (4H#0&"$& #1 #("#5"$&A4&OS* (AH0&"S& AAAHW, EHSY0&6H & " &S50(446H#&" 5" 8. & &-H#21 #$%
PIHCZIHL HSY&, &#("6$%5" #O1, &' +1"-5" H#S1HSY6($H1"HSY&H IO 5-&a#

WIHL"#(# & &HSY 1+ YoHESHF (#+("&-H#1"H#5" HSU&H" ($*,(4#F (6A

PIHCZIHIIHSY08, &H(, &HIOHE"-575-* (4 #F5SYott+ 1F & #O&"$&, H12# 1)&H' 1, SGHANIH AU 1+4#&"&"0&'A

PIHCZIHILHS " H#1D%& #F1,- #$%&E6HY0 (7 &#(# 1 *4#&" & " 0&#12#0&, (5" # "H(H1++1'&-#S1#:&"&$50(446#&": 5" & &, &-#+1F&
0&"$&, #$%($#01"" &OSHSY&)HSLHHXH#IVT #5'H#% (SHF Y0 (SHF &S, &#'(65":#%0 &, &OHHW IHKE'

PI#CO1&F#9%1'&#+1F& #0&"$&, #+,175-&#$%& &H#HX#I9I#.411-45"&#5"-575-* (A #F53%#0(+(.545$58 #$1#,5' &#5"$1#+1"
+1F& #1 #:(5"#+1'5$51" #12#+1F& #("-#01"$, 14qHHW I#K&.

PI#COL&FHW"-#5'#5$#S, *&#$Y0($HS% & 6S,&H#CE"-#12#01"" &0S&-#5"#$% ($# & &HS1H(HHXH#IOIH)5"-' &SO# I 1 #$% & GHF 1 *4-7
$1F(,-'#-1)5"($51"gHHWI#KE

PIHCZIHX1& #E$H#(4'1#) & ("H#S%($#S& &#+1F& #O&"$&, HO("#S, (") 5SH&" &, 6#SLH#HX#IIHS%, 1*: %o#$% &b X#5"-575-*(4#
$%&HA#+1F & HO&"S&, W I#K& tt

PIHCZIHL'#S% ($H1"&H12#S%&S5 #+,5)(,6#2*"0$51 " GHHAN I#KS.

PIHCZIHI1#S%&OH(,&H#H&" 5" &&, &-#5"$1#+1'5$51"#12#+1F& #21 #$%8#+* +1'&#12#%,(")5$$5" : #&" &, 6#*+HHWI#KSE'

pl#col&#85%%& #$%,1*: % #F%($#SY&6#&" " (0$;#1, #6 1 *#C" 1F;#$%&6H#0("#O(*' &#'*22&,5" #("-#(44#$% ($KHCW"-, 1) &- (f#
"&&-5"#$* &' AHCES (44FHW, &#$%&6#)1'$46#],5$5'%a#CO1&HI%($SH(# &, 51 #P*&'$51"1#W":41BI(31"#'$10CKHHW IHE

_ &'058"$H&I+A(($51"#:57 8" #.6HSYRH< H1 T & HSYoRHA( SH2&F #-80(-& H5"-50($SEHSY68& ., 1 (-#01+&H 1 2HS&A&+($Y650#

BOb($HY6(7&H.&&"H:, (-*(AA6H5"$&"5265" #17 & HEVo&HA( BHO& S, 5& 1 #(SS& $5" HLHSVEH*" & & " HS&AZH($V50#(0$575%

*_8 S(C&"H#.6HSU&H+("$Y0&1"#12# (" &A50#21,0& AHWOS57($51"#12#0%(C, (#+1F& HO&"S&, H()1":#8(,$Y6H%*) (" #F5$%0H

&"&S50#DSFEEC SHE" (A& HSY0&H, &0&+$51 " H124S8 AL TSS0HE) ++4'& H+ 1/1&0S&-#2, 1)#*"-&, 1*"-#.(&'H(AAH#17 & HSY6&H
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84*05-($51"#1 24#$%& &#5"75'5.48#+ 60%504#2(0$1, #.6#$%8H<'#,&' 14T & #P*&'$51"#01"0&, "5" #) 1 $57&#$Y6($#5"
(,5'&HFY%&" #O1"5-8&, 5" H$Y&HAS2&>HF 1, CHL2H#5"$*5$57&H#5"T&"$1, #$Y%($#01).5"&# 05&"$525045™ 5: % $H#F5$Vo#
&5 H(H'S, KOS, (AHE 5" 8&, 5" H 1A+ S5 1" AHOR A(HF (#" LSHT5 5S&-#.6H("6HEOH:, 1+ VHYIRA("" &4&-#+'60%50
5"21,)($51"#2, 1)H#S%EHANC (%504 258 4-HF5$Y6#5"+5, (SH-& 25BBAIOHSY0 1 *: Yo $HE) +*4' Q\NIS, 1"1) &, HY%(7&
1"46#,8&08&"$464 +1$$8-#SUEHEL,-50'>#%1)&F 1,4- #A10($&-H5"HSY&HO1 " $&AA($51 " #12#Z&1;#1, 5$5":#@142#b

L"#GUN#($,1"1)50(4#1.'&, 7($51"#,& T&(4&-H@ 1424 T\HS 1#. 8 (1) (A4#, &-H24( & SB( HSAVHABH2, 1)#I14;#1, 558
(H%(42#508-B17& #+4("&$;#'5)54( #5"# SRE&HS1HB(, $Y#$% ($#5'#2(0&BA10CE-#S1#$Y&H $( #ASCEH1* #) 11"H#5'H
1+$5)(4H#$&)+&, ($* &, (":8#21 H#S%&H" 1,-50HBIHE HC" 1F " HS1#. SHEIBITLA& HSYo("HSYo8H (7 &, (:8&HY*) ("#12#

8(,$%;#F%50%6#-50$($& HSV0&S #+,&28&, & O8H2L #¥"- &, 1*"-#.( & H5"HSVYo&HY5: Y08 HA(S5S*-& H124SY&HY ,&($HZ
&SLH("-H"1, $%&,"HB* 1 +&H5" #+(,$50*4(AHOY%&H L, SSH12H#E&IL+A("&SH-&'5:" ($&-H(H@142#DT\O#Y6(‘H.8&" H#-&25"

@1424bT\O#5 #(#01"25,)&-#8&3$,( 14( #+A("&SHC&IL+A("&STHSYo($H1, 5 HSV&H $(,# @ 142#D TH5 " #$Y6&H01" $&AA($51"#:
00b&H+A("&SHF (#-5'0178, &-H5"#GUH'5" #$%&H, (-5(4#T&A105$6#-8$80$51" )&% 1- AW "H& 31 +A("&SHE H(H#+A(" &$HSY
(S HLS%& HSYo("HSYEHT*" AH]1SVoHSYo8H S( H("-HSVo&H+A("&SHO("#.&HAL0(S&-H5"HYEH" 1, $%&., "H#Y6&)5'+06 & &AHL $#
+1"5. A8HS1H 8EHES5SV0& HEVo&HEIL+A("&SHL HSYO&H S H/* SHALLCE" H*+#5"HSY&H"5: % SH COH(HESHE HSL1#-5)A

0068, 5$(44&, 514, BIHH6 H% 1$%E&HF (6 HD14DT\ 08 & (, HHCAIVAVSEE' #,AAI[B(SYHE(' A6 BYES5)&H#
the 8(,$%686(' 1) +4&SE&H 2*4BE&(, HBYoBA("&IF54U(78D1)+A8$&HDT A/TH., 5$ A I5HS(, N

9%555"%(.5$8RI1+A("&SF (' #0,5+$& B "SH A\U 1S$(, #0,&C-+5'1-&#&+50$5" 5YAN$S48 2D 14D T\ >&

&, T51%# &'&(,0%#. 6HSY5 H(*$% 1, #Y%(#,8 T &(A&-#:&"*5"&#BIHO1"$(0$'#2, L)#7(,51*#,& 51 " #124$%&HF 1 4-1#
5"71475":#01')50#75'5$1, #2, 1)#1$%& # $(,#'6'$&) #5"#1* #?54C6H#@ (6#: (4(36HSY6($H5"04*-&HS$Y&# ,1061"#.5"(,
'6'$&)HC[AHHAGH(F(6F;#S%&HI(*# _5'05%)#'6'S&)HC[TWHAGH(F (6 #$%&HI(*#<&S5H# 6'S&)HC[AVHAGH(F(6TH("-HSYo&H
_A&J(,&'H#E'S&) T\ HAEF(6 TAMB(T(HSH.(# )./8*H#"$%"9: )2*%"$2)2$8(8).$7( )%*)4,82+*&(F.(# )*#,- %&

9%&H:, 1F5" #45'$H#1 2#F5-&A6#+* A505R&-#Q HO1"S(0$ #(4' 1H#5"04*-& ' HT5'5S1, #2, 1) HSYe8H"&(, .6H+4("&SHUL" #]
5"06(.58#:, &(SHOSS5E #&). &--&-#)5A8 1. &ALFHSY&H+A("&$>'H#01,0%&-#* 2(0&AH# _,1:,&"57&H5"21,)($51"#,&+1,$&
6H#7(,51H#01"S(0SE&& HYo(H&) &, &-H#1T & HSVoERHA('SH &, T (4H-80(-&';#5"04*-5" H#(#7 &, 64 +&O5(AH#O(&HE"T1475" H#(#
E1,F&5("#89#().("(-1,#100*+65":#4575" #P*(,$&, #("-#4(.1,($1,5& #5"#(#QJIH)545$(,645" $(44($51" A% &, &#
01"$(0$'#+,175-&-#+(,$5(4# 058 " $52504#*++1, $#21 #0178, $#,8$, 1B&":5"&&, 5" #+,1:, () H($HY, L1)#Z(C&HW, &(HT[A
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O32W' "/#5#%
Groom Lake, Nevada

EASSD3 2N &/#54#%%, $%9 &$)511%CA4% BBCH)HEIBIAS &CA,C17/CAAR: SASRICTASH BY#-20$%1CEB179$
SBASE$YED C RISS 18 BSEHSA59/, CREAS, 57#Y0+AAHC 1RS48 ICT AIASH, YoNSIEASIHE50 &YNBY%)CEC,*
R6I5@$ES)ALC)%801D5#0%, G Yott-CRASRACH)HUDLS &HB&(0-+" #+'2%!'$204¢1<+ RL( B17CL$BU&
HS@$S%IB- 8%V @67$18&,,5ONSHVSIE BNV WIBASESA)HCIS- EASEH17CLRIGAYH%), SHCEFB)/, 4 B12R45+98
)51,#%@BppositeS6CEA @ CAE | GHTRS /1CHS )51, #6GH$)9/-8 & 445 &1 9% $##5,5 *&4%R, SBRSE32 6
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"IH#5HYSES 2
Groom Lake, Nevada

"&@$#*8ACOCIYHEI9%)N&4A, $%69, A&, #CY%179$&-$4CT 1&BYA&-S@$I5+$-8518%680/) A&IYeHT$H#84)%9$&, A%,
C,4&49CT7A,9*&C1BY%#-29$%1C17&,%CI&DC14&%1-&%&-CDD$#$1,8)51DC7/#%,C5185D&, A$&+%CHE5D&; (L
$DD$),485D&, A$S&D5H)$&-#%78&)%/4$-&1*&, A$&D#C),C51&5D&ICHE059$)/9$4&$:$#,$-851&, A$&D5#BY#-2D%
ASLICH)H#%D,&BSHS&OC, C7%,$-&I1+84,$%9, A&Y%CH)#%D,4U&$0CA4C51&5D&BY%, $#8 @ %+ 5#&DH508%84$HC
+#5M$),C17&D#508, A$&154$485D&I9%)N&MS,4J&$DDS), C@$9*&7$1$#%, C178%1&..H&+9%40%&I/DDSHE&E,
D#C),C51&#$-/),C5184%4,$0&A%-&I$$1&C14,%99%$-&, 58#$-/)$&D/$9&)54, 4&D5#8&%99&A$H@ C)$&YCH)#%D, &I

N50+9$,$&0C,C7%,C51&5D&-#%7&D5#)$4&CA&HSY/CH#S$-&D5#&A%D$9*&%)ACSH@ GHPEYNS I ABCIRIBIHA4&5D
4*4,$04&B$HS$&-$@$9I5+$-8&,580$$,& AB4$&S: #$0$&)51-C,C51468EASA$&$17C1$$#C17&$DD5#, 4&B5/9-&$ @
A+ %A48%998#$5%451%I9$&$:+$),%,C5148&C1E& AS&SUHI*&<===46&0%M5#&IE OB I)IMBOBE HBIYEHYOMS,,
$17C1$&,$)A15957+1&%D, $#&ISC17&A/H+%44%$-&1*&, A$&4/))$4485D8%&1$B&)51-$14$-&0$H#)/H#*&+9%40%E&-$(
D5#0$-&%48%&,5#5C-%9&H#C17&C14,%99$-8&C18, A$&)$1, $#&5D&, AS&/1-$#4C-$&5D &, AS&, #CY%17/9%HE)HY%L
4/+$#)51-/), C@C, *&C1&.7&+9%40%&1*&0%C1,%C1C178$: #S0S&+H#SA4/HSA&2<I=I===8%,098K2HSDHL)59-&
%1-8AC72D59, %&H$), #C)QBHS1, 4QA%L 1-/)$ SACTAD$95) G5, %, CRABASRT &9%A40BWC 1858/ = J==8+06
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"[#5#%&E32<

EAR/#S5H#HYS&#ETHYQELS:, &$4CT71B%44)%9$2+ Q& AY%H#+&$503,#CRH#C Y% 17/BBRepresenting the&

the largest of this type@ASE3 <&0))5005-%,$4 &B#$BHE< IH#/E&C1CO/0 §#$B&H[3Y&D C-$8,Ca8I5@ K&
C99/4,#%,C51&I$95BS6&(5)/0$1,%#*& @ C-$5&)%+,/#$4&, AS&E32<&)#%D,U4&C14,%1,%1$5/4& @$#,C)%9&%))
519*&1$&%))50+9CA4AS-&I*&7$1$#%,C17&%1&..H&+9%40%&I/119$&,5&)%1)$9&D5#)$4&5D&%,054+A$#C)&D#C
4/+$#451C)&DICTA, EBELS&K 9%)N&D%1,%&R5++54C,$S&%1-&E32>K&" 4, #%&R5 @ $#9$%DS&B$#$&450$BAY
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EA$&E32>"&K9%)N&A%1,%&CA&#S+/,$-9*&%&FO&"CHEG5#)$&4+*&+9%1$6&N#$%, $-&D#50&,$)A15957C$4&5D&151
$%4C9*&I$*51-&?%#,AU4&Y,054+A$#$I&1$/ #%NICVCL7&T7#%N @ C,*6&GCH#4,&4CTA,$-&5@$#H&KSI7C/0&<&5#&45&-F)
0*4,$#C5/4& #C%17/9%#&DI*C17&5IM$),J& ", &A%4&4C1)$&I$$1&4$$1&C1&%&1/0I$#&5D&95)%,C5146&d%1*&+$5+9
eM/4,&%15,A$#&,*+$&5Df666&FGHI&I/, & A$#HS$&Y0#$& %9458 45/#)$4&)9%COCLT7 &, A$4$&%#$&48)#S,&BS%+514&5D&

d%1*&A45/#)$4&)50$&D#50&,A%$&%))5/1,4&5D&450$&"0$#C)%1&$:+$#,4&BEHNCL7&%,&%8&4$)#$,&0COC, %#*&I1%4$& 1
5D&eQ%4&p$7%4I&]$@%-%I&%,f&[#550&Q%N$6&e050$&C14C-$#48&)51DC-$&,A%,f&"0$#C)%14& % #$%0-*&+544$4
,$)A15957*&1$*51-&C0%7C1%,C516& ,&B%A4&N&EE32>KE&+9%1$&%,&K%4$&;%+554$I&BAC)A&IS5NS-&$:%),9*&9CN

EA$&E32>K&WCH)#%D,&C48&%9458)5-$1%0$-& T 4, #%UB&EAS&DCH#4,&5+%$#%,C51%9&#%$)511%C44%1)$&DICT7A &,
'WW=46&EA$&WCH)#%D,U48&1/)9$%#&+9%,D5#0&B%4&1/C9,&C1&,A$&ACTAS4,&IS@$9&5D&AS)#$)* &, AS& T " [#5#%
051$*&D#50&,A$&TI9%)N&I/-7$,U6&",&9$%4,&>&ICIIC51&FO (&A% @$&I$$1&C1@$4,$-&C1&,ACA&+#5M$),6

E32" K9%)N%1,%
Area 51 - Groom L‘%lke, I\ﬁevada

TI#5#%U&CA&)##$1,9*&"'0$#C)%U4&054,&48)#$, C @ $&Y0$#54+%)$&+#57#%0J&%1-& AS&E32>K&C4&,A$&054,&ICV°
)#$%,$-J&D/1-$-&%1-&)55#-C1%,$-&1*&,A$&]O"I&]3HI&%1-&Nn "6 &EA$&D/1),C51%9C,*&5D &, A$&E32>K&C4&15,&%&l
1/C9,&/4C17&,$)A15957*&, A%, &-%,$4&I1%)N&,5& A$&0C-2'WX=46&05&15,&$@$#*&FGCH&A4$$1&I*&A/0%14&CA&5D&Y
0%, $#C%9&)5@ $#$-&I*&E32>K&CA4& %0 &#%-%#2%I|45#C17&+59*0$#I&BAC)A&) % 1&)A%17$&C,4&#3$D9$),C@C,*I&H¢
)595#6&EAC4&+59*0$#I&BAS1&)501C1$-&BC, A4S @ $#%9&$9$),#51C)&4*4,$04J&)%1&7CA$&,AS&E32>& A$&Yo++$!
D9*C17&@$AC)9$&5#&%&)*ICL-#C)%9&5IM$),&51&%0&#%-%#&4)#$$16

"&)C#)9$&DC99%$-&BC,A&%))$9%$#%,C17&+9%40%&C14C-$&, A$&NCH)#%D,J&N15B18&%4&0%71%$,C)&DC$I-&-$) %+ &
)#$B&)50+%¢#,0$1,&%1-&C4&4/+$H#HC5#&,5&%1*&)/##$1,9*&N15B1&,$)A15957*6&0%1-C%E&%%1-&QC@$#O5#$&Q Y0l 5#¢
-$@$95+%-&,ACA4&4$)#3$,&,$)A15957*8&%1-& AS&FO&75@%$#10$1,&BCI9&-5&$@$#* AC17&,5&+#5,$),&C,6&;9%40%&
[#C17C17&0%#)/#*&,5&%&+#$44/#$&5D&<=J===8&%,0J&%, &% &, $0+SHEEERRBD &S0, $- &, 5&1=J===&#+0J&C,&BCO¢
1$)50$&%&4/+$#)51-/),C17&+9%40%I&,A$&S1-&#$4/9,&5D &, A& +#5)$44&#$-/)$4&,A$&D5#)$&5D& 7#% @C,*J&A$9+C

K*&)#$%,C17&,ACA&#5,%,C17&0%71$,C)&DC$H9-1&,A$&C1DI/$1)$&5D&7#% @ C,*&51&, A$&NC#)#%D,&CA4&1$/,#%9C
LABEBSCTA,&5D &, AB&) CH#)/9%#8& %)) $9$#%, 5#&%48&B$99&%4 &, A$&BSC7A ,&5D& AS&UNCH)#% D ,&CA&#S$-/)$-&I*&/+&,°
D9*C17&@$AC)9$&S: #$0$9*&$%4*&,5&0% 15/ @PHE&LC,A&%L&XWU&#S-/),C51&CL&BSCTA,J&, AS&E32>K&)%1&,#%
@%$#,C)%99*&%1-&A5#CV51,%99*6 & O5/#)$4&4%*&,A%,&+$#D5#0%1)$&C4&9COC,$-&519*&1*&,A$&+C95,U4&IC5957

EASE3 2>KURAH/4 8C&#5@C-& &&/9,C05-%8aBVISSH17C1S&vhich are 05/1,$- &H18&%)AA5#1$H#5BASE9%,D580
JACL7&A*-#57$1&D/$I&5#&0F,A%1$&%1-&5:*7$1L6&EASEMS,4U&1/)9$%#&$17C1$&/4$4&9Co/C-&A*-#57$1&%1-&C1);
D5#&$: #%&+5BSHEKEASLH#$), 5#8&A$%,4&9CQ/C-&A*-#57$1&%1-&C1M$),4&9Cg/C-&5:*7$1&, A#5/7A&/9,#%451C)&1!
A*-#57$1&1/#148&%,&,A$&4%0$&,C0$&%4&,A$&ICY/C-&5:*7$16&EA$&D/9,C05-%9&+#5+/94C518&4*4,$0&) % 1&5+$#%
%,054+A$#BBC,Bhe [energgfor the] ##58/94C5Rystems] +#5@C-J* 1/)9$%##$%),5#8°

326



E32>K&"4,#% IR video
Paris, France - 2011
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E32K C&,#%

EASLS:, &,5#%, GHB/#5#%Q0CH)#BOBH#7S- & 'WVBRS5-$1%0$ d& 3 2>K8X2 #YdR0I5@$ which references &
the crafts©star-like appearanced in IR when fully cloaked. EAS5B20179%&$,#%A$-#& 5D GIEASK 9%)N
Manta was inceased in height, with a series of& &0 $#,CB01-5B4%518%)Ab[3C,& & C-$85/#D%)8§5%,C174
were upgraded & a )5958)A%17&174/+$851-/),C@E+59* 0% )BO&54C,$ of ICAMCAD#51 RC)#FDCISHE &
layers doped with 4/+$#A$% @4 1,A$,C3H950$1,4&01-8C,ACHS,%99&)*-#57$1& %15+%#,C)E4I5@ S8

p$#*&DSB&CO%7$48&%1-&@C-$54&5D &, AB&" [#5#% &4 #%&BS#$&#$I$%4$-&C1,5&,A$&+/19C)&-50%C1&-/#C1
<===46&EA$&/, $#8&4$)#$)*&5D &, ACA&+$#C5-&$1-$-&C1&<=">J&BA$1&%&4$H#CH4&5D&C0%7$4&%1-&@C-$5
4$@$#%9&*$%#4J&)51DCHOCL17&+54C,C514&5D &, /##$,48&%1-&B$%+514&1%*4&51&, AS&E32>K&CCCE&"4,#%E

E32>K QGCH%@/+$#)#/CASH

183)$0IS#  &="> RASEA, #YMB% D CIOBE RASE O B$@%- 06 1-SCHTC A& BS/,9C1 7$I$#0%1* 6781&
d %#)&='P FEOQYHCLIBS)5#-$- SASEA HYBHH#5 @ C- UGB ++5# 8 $Y6&4%-%I%-BD7A%1C4, SEEASLI60$8.
5))/##$- &L RASID*#CY61DIGFR4, %I9CAA0$ B EEOLD+%)B554)SD5995BEES)$0IS#  B="WERINC H@ 38
%@, $I9G 5%, Co5IHEBASL CHES 5#) 306 1-95 @ $H5+$#%, C5821 @59 @BSE 3 2K ELECHYEDI+$#)#ICASE
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I"HEHOOSE (H)*+SY6&H, ") +-+.1,0-%60*10), #$%02+--+3H*V* A, &-5%24+6%&"#% 7898%/) 1#)&/+) Yo+ 2% & H#Y%H$-0%: 40
+&+4%0)* %S <SH="H) &Y AHSHOAL, "Yo(4+>H 8% 3/&" V& " H#%6?) $&I &' &H%+2%@*10) #*%A&'*5%08%B4/) #8&+)%C)/]
AHTHO-#*%<5%E/&-#AF$%<+*5.'04*%0)*%GOH/%$(5%I|8&&+%AI+AHH)5%K 78LMN78880P%& " #%.401/&5%6+&+
-+ (6#) &%+ 2% EEI%(-0$60%/) 1/$/</-1&5%,-+0J/). Y08 " 4+ "% &"HUHQ (HAI6H) &0-Y6 R Y02 H-+V6HE. +* SV &HSEH*Y
122/ #%+2%G010-%7?)&H--/.#) HFSWKECRD6+%0"), (-* S(H0&  PY*/A#,8H#%<5%G/I+-0%HS$-0%24+6%78STN78T7

U'4)). VS H2H-+) /- &OAGDAHH DO NG, 04 OA,")H/*H#4 bt (8BIBO-'0<-H e --#,&I+)ADHSE+A 06 +&+.40("$ %
&'08&),-*#* ) (@'.'$& BEBSTIVE0.# W2HHA08&/+) K0/ <+3 BA+>H B, /#)&ISEHDE " #AH* ) 0" #4AI#2)) Yo
4++6%28" G AAR-*4/* H# BIOSS U/ + A% 98 " HBO&H HBQ (HA/64) SD&&"H9B"/-0*#-("/0 %B0109A"/(504* HpelowOD

WO(&O/P@IB/06#A+) YaBHO&HB/& I orweg/0Yo RY 196296 B4 (% 0) % W $, /#) &/FEF1S,04  F6,")#/*% Plames%
W+)0)&PRnrico FermiPé/& A& 40$$60))P@-2488+6/$ PAO,JB04$+)HPRdward Teller, Z+") %+) Neumann,

J. E0)$ %#)$#) PR6/-/+%#.4] D6+ AH/-04BGS-/#%4+1#$ PRAS<#* HE0<-0)/0) PG+<#AB(H)"#/6#4  PJohn
A-0&#4P%?$/*+4%V0</PY%R4)#$&%\034#) #P % #+4.#%"$&/0J+3$I5P %I 3#) YoXUREGAREO\FPRYV/, " 04*%
[#5)60)P%"04-%W+6(&+)PY%@48&" 4%W+6(&+)%0)*%W+)$80)&/)% 0 +I9BGH BIYPHH, 06#% & #Y6* | A#,&+4%/) %
78T 7*%5&HS*3H6 200+ $H5 76H8*($SHSE*&(*H2H0&S(07 &H&AH*BA " 96*OSH-*-'&4*4":4:<(28%:H* 0T S$H) &6* () *8HO=*%6

2)%$&*5/).%&" #9620, #$%+2%&. " #%9a%/)*/1/* 0-$%SH#) %6/) % & #%604,"110-Yo("+8&+.40("%K+((+$/&H#OPY0) %/) & /&
206/-/04/8&5%$H#&&-#$Y6/) &+ %6&"I$%60'&"+4P%" ) &/).%08&Y%, +$6/,%$5),"4+)/,/&/#$D% 28%8&. 4)$%+ &I6Q*0& Y Z 064
QA <HS?*6Y@H8YP*A*-966* ($)B*CH, $7%$7* DDEHDBEHH/-04*%630$%<+4)%-+)%[#<4'045%77P%7M8Mb%#QO,
SHOAN(E +A8965 %/A8P0)* FEO)S B)$H) UWied%) Je<4'045 957 FBSCSIAQO, &-BIBHOAPEH2+AM5 %/48D

d"08 9B) H6HIBOH %28 "Heompelling BH#6(+4090-/.)6#)8S$ Yo<$HA1HYHE IHH) %R 1/ A8HOEHIA28B+AIPD)* %
*HO& " HDEHBAZEOGHS %/+)0) 8P+ YAH/-0APENR0)S %#)$H) , Nikola Teslad)* WB5$H-2W'# U <&-#&FDB'," %
1), 41) Y1) &SV 0&Y6S$ " O(HY6&. HYo-/ 1HSYo+ 206 & HEHYS, 1#) &I 21, Y &" ) JHASYo-HOLHSY6' " Yo+ (H) Yo@+8AH) &4 A (4H8&
8'6@'669EW6; +$0/,%(088&#4)$%S$',"%0$% & H#SH%60,& 0--5% (4HSH) 86 & HESH-1#$% =" &#Yo+ 28#) PY&HOS/). Y& #Y%
&"HY%, +)$, 1+ $Y66/)*%<5%SEIAL). YoS+BHIHE " #AHO-Y62+46%+ 2% HH(PY%/))#4%J)+3]).%3/&" ) %o+ 4%$'<, +)$,/+'$%,

UH$(/&4#%60)5%20-$#%,-0/6$%60*#%60<+ 8968 " #%X0-10)&%!"+4%R1%,0$4#%6<5%*/$/)2+460)E&$%-/J#%[40) J%AE:
#QO6/)0&/+)H2E+8&+.40("], WL/H) # W()5'S@BEANSH)& &HES I 4*($28;02%660'H) & 68B/S 94."-5 BH-#, &b

A+ (%+2%/)*/ 1/ 0-$%), - *#$%) *L 3% @, %66%68($*96) 8*6H<HS%6 2 M( #2* $ N#+ 2V SR #) &) Y68 " #Y66+$&Y%6
$1.)/2/,0)& B+ABHDO&"#)&/,08/+)B (+4&]). %"#Morwegian Rb ,%&0,& O/YH BH)&0.+) /Vedd$"/).&+) PYAD
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XO-/0)&¥s+4 YO* B+AIH* BI&"&"1HCANG015RA+B4L). % 04A&HAR)* H<+A0&+4/¥t-+3%%"HBH)&0.+) O1/).
+, (1 < N#1#%8%)) # P3Scl¥t Rorwegian B TSANtENO0- 0)0&4¥5 /1$Huite simitfar tdR04&0"60)$  TX0-
I"+4 Ygphysically¥#$pU<#* 0$ standtingmneddy 6%all, with <-+YoNO/A%34#H ,+((848%+Q/%% <- AP0 veryd+<'$%
$IH-#8+YB)* B0$,'-0&'4# PB)* Yo $$HSS/). WIBSLNGHODM21$(0)0R"OZIDS Hotttt) UbHAI2/ 561 HAR S %BHOAD

@)BQO6/)0&/+)H2&E" FS0-  Y5$/+-+.5 %2&"Borweg/oRINOA, Vil #4 Bo("+8&+.40(%/)*,08#BBb$& Ao
HHE&], Y))#,&I+) HeHEIHH)R PNOrWeg/OHET "60) 9+ S(HAHSID) %&"#0) )& R&H$,0) /1/-190&H+)2

)+ HAPBEOBDSEHA2' IR&A'S,0) Y8406/, Yo-A8A0/8BH0AG" HO6H BE&AII/)9BO,/0BHO AHKHSH) 8HH5KO0Yo
I"+4 BOY3015 %0IB/& ) WH#A</8&HPOYA+)+) 4+ 9B) PE+)+)#  BH&'6 P&", W] W)* %0,/-#%0)*$ D
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EA$&-C4)954/#$&5D&)540C)&,5+&4$)#$,&C1D5#0%,C51&1*&H4A) %68 QO PHPSCHBRIS 3S-#-2%-#*32#10-2#3!"#
‘#2442, (%S 1#'2#)++HLIOH#CIRAAS-4&9CT7A,&51851$&5D &, A$&054,&CO+5#,%1,&0%1-&054,&4/++#$44$-b &/
C1&,A$&B5#9-&,5-%*6&EA$&%))5/1,4&5D&H4)%#&0O)A1$C-$#HE&H#%CA$E&, AB&+544CICIC,*&,A%,&]CN59%&ES4
1%@®$$,C1748C,BASN orwegian& E §%9CURAASHRAHS/ 7 ASACECHS), 5#4 AT +$#%, CBA%CLISEKH#5M$) &

A%, &1$7%1&C1&'W>P6&EAS#&M5C1$-&,A$&+#5M$),&C1&'W>X&%4&%&9$%-&4)C$1,CDC)&%-@CA5#I&>&*

EA$&054,&51@C5/4&+A*4C5957C)%9&D$%,/#$48&%, #Cl/,$-&,5&p%9C%1,&EAS#&%#$&15,&@CACI9$&C1&,AS
D#50&,A$&0)A1$C-$#&)599%),C511&*$,&BA%,&9C,,9$&CA4& @ CACI9$&5D&ACA&1$)N& Y1 -&AERABRHS&) S, %
C0%7$&%945&)%+,/#$4&,A$&)/#C5/4&7%V$&5D&K%0$4&N51%1,I8&%4&A$&050$1, %#CI*&-C@$#,4&AC4A&%,.
9%),/#$#E&EA$&D%),&, A%, &EAS#&CA&ISCL7&4,%#$-&%,&BACI$&A$%, $-&%+%#,&%1-&-#$44$-&-CDD$#$1,9*
4/++5#,48&, A$&H#S%IC, *&5D &5, A$#B5#9-9*&) C#)/04,%1)$4&-$4)#CI$-&I*&HA) %#&O)A1$C-$#8&C1&ACA&DCH#4,2

EA$&5--&D%)C%9&)AY%#0%),$#C4,C)4&5DEPYHIREASHE+#$4$1,8%84,#517T&ICNS1$448,58, A$&H%-CY%1,&D%
SH#H)5, %&DCT/#$4&Y%-5#1C178%&AYH)5+A%TIA8S$:) % @ %, $-&%,&K%1-C,%))C%&1$)#5+BITBEAGEHAH@ S,
EASCH&IY#T$I&%179$-E&$*$4&YHS&S0+AACYS-&I*&1%6H#H#5BE)ASSNIS1$408%68+#515/1)$-&/++$#&IC+&%1
%1-8%18&/1-$#IC,$&BC, A&I&+#515/1)$-&)AC16&EA$ED/4)/9%#80%9$&DC7/#$8CA&I%I-&518, A$&, 5+&5DEAC
#$%-$-895)NAB&EASEDS0%9$&DC7/H$&Y9458A%A&-#$%-95)NAI&Y%1-&+544$44$48%1&$951 7%, $-&AN/99J¢
AC1&+4%)A5%)5/4,C)&A$90$,&4*0159CVC1780% #CIC1$%9&%/, AS#C, *&)514C4,$1,8&BC, A&, A$&A5)CYI&5H-$
0%14NBEC78C@ COCVEBIES%1, BE3SH5(04'(,+ #32*% #+%+$51004%:$%-++ #Nordic ET=3()!1% #31.,.$"- 6
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IHSHY&H ()*+,-$.1,-)(0$*1$28&/-(/3,-$1*342$3#+5#3#5$)+$("#$6(3/28, +$7*382$'3*9)5#/+#./) 9*& -$#9) 5#+8#$*1$
("H$*11:7%3-5$%3);)+S¥LS(HS/+/2/,-$:#+#() &S #3) (, HS<-#+5H5ES) + (*S(HS 3H2#+(:5,08™ /-, )+ 1$+*3("#3+$=(,-0>$
I"H$2'#8)1)&) (0$*1$1*342$ 3H2H+(H5$<0S("H24#$A, 2(H3T7*3827%)+$&*+ @/+&()*+$7) ("$("#)3$)4' 3#22) 0#$-) 1#:2) AHS$
2(,+52%,4%+:$("HS");"H2($,&"YHOHAH+(2$*1$&/-(/3,-$HY'3H22)*+$+1$)(2$() 4#>

B*3("&*4)+;$:#+#()&2$2(/5)H2$7)--$2** +$IHO#, -S(*S(HSHHH3,-$/<-)&ST" (3", 25 <HH#+$5) 2&* O#IH5$<0$&*IH#3($SC DS
FOHB+AM+($IH2H, 3&"S 3 @H&(2ES(" ($:#+#()&SB4, (#3),-$*<(,) +#5$<0$&*+2#+(SLI*ASF -), +($I"*3$&*+1)34#55(" ($
2):4)1)&,+($2H: A2 18" 25H+() 3H-0F+4+:" /4, + S+ H) &S24 [H+&H2$2 TS 4%+ 0$7) ("$, +&)H-+($:#+*4#2>

Gt+#()&$HO)SH+EHS* 1$(") 2$8) +5$", 25 <itt+$+<(,) +#5$<0$<-, &8 3* @#&(2$3H2#, 38 #32$13*4$9,3)*/2$6!$"/4,+*)5
DHEH2S(" ($4,)+(,)+S2I<(HI3,+H#, +$<, 2#25*+$6, 3(" 2B+ <)+ BH2(,<-) 2" A+ ($* 1S, B&FA'IH H+2) IS H+*4) &S
5,(,<,24#$1*3$,+,-02#2$<0$H=$2*1(7,3#$,"-)&, () *+2$1*3$)5#+() 10)+:$("#$(3/#$*3):)+2$*1$"/4, +) (0$*+$6,3(">

I"HSL/+5, A+ (,-$&*+&-12)*+$3H, &"HES) +S(H2HSH+5H#,0%328)28) +#28., <-HES2"* ) +:$("H#$" /4, +$2 HE)H2$*+$
B,3("S(*S<HS("H$'3*5/&(S 1 $2/&8&H22)OHS H+H () &SH+" +&HAH+(2$,+58,-(#3,()*+2$<0$, $&*--#& () IHS* 1 $2#9#3,-$
5)11#3#+($,59,+&H5$61$"/4,+¥)5$2 #&)H2$T*38)+:$(*#("#32$/()-)A)+$4,22$"0<3)5)A, )+ S (HE&"+).[H#2$(", ($&,+$
<HE&H"#3H+(-0$3HE +2(3I&(HESL3*A$2/30H02$* 1, +&)H+($:#+*A#2$1 3*4$/+54#3: 3%/+5$2) (#2$7*3-57) 54>

1342#+(:5,08% /-, ()*+2$* 1$+*3("HI+$6/3  HP$H2#&),--0$D&, +5)+,9), +$&*/+(3)#22$2"* TS ("#$/+4)2(,8,<-#$
3#2)5/,-$:#+#()&$(3,8H2$*1$,+&)H+($&3*22: <3HHE)+:$7)("$I*35)&B6I$-)+#, #22$7")& " $*8&, 2)*+,--0$4, +) 1#2(2$)+$
SH+(,-$,+44,-)H2$)+9%-0)+;$- 3 HIS(HH("ST) ("$24,--#3$3*($2(3/&(/3#22$,33,+:#5$) +S1HTHIS+A<H#I2$(", +$("#$
+*34, -$24#(S 1SKLS(HH("$*22#224#5$<0$("#$4, @*3)(0$*1$"/4,+2$*+$6,3(">

M,+0$)+5)9)5/,-2$-)9)+;$(*5,0$)+$+*3("#3+$=(,-0$&, +$(3,&HS("#) 35" #3)(, H$<, &BS(*$, +&)H+($6(3/3),2$*22#22)+;$
HHH2$13*4$"0<3)5)A, ()*+$7)("$I*ITH;), +$<-/H <-SHES6I$"/4,+¥)52> §"HE2(3*+H2($HY'IH22) + 25 1$("H2HS
H+#()&$(3,)(25)+&-/5HE5) 4 - #5$& ##82$,+55, $&-#1($&")+7$(") &8 +#8827$<3* 5$2"/-54#322$3%</2($4/28]-*28#-#
1#,(/3#27$34#2)-)#+($) A4 +#$202(#42$,+553#2) 2(, +&HS(*$&*-5S(#4'#3, (I3#2$N#>;>$IB0O$2(,35P)440$G ,3,"*-+Q>

I"HEO#)-$* LE24&BHROS("($", 282" 3*/5HES("HEHY0) 2 (#+8H#S, +ES<H+HI*-#+($)+ L-/#+&#3$*1$,4<,22,5*32$*1$("#$J*35)
61$&)9)-)A,()*+$*+$6,3("$1*3$*MHISRSS0#,32$)2$2-*7-0$-) L()+;>$!"#FISURIF) 25+ 7$3#2*+,()+:$*+$(") 2$
(29,287, 9H2$/*+$7 QH2$* 1$+#1(3)+*2$, +59:3,028)+) A#SH/BS<*D)#2S$, +5$#-#9, (#$*/3$&*+28) 12+#22>

U*4'H--)+;$)+1%34, () +$&*+() +H2$(*$<#$5) /- #5$13*4$,$<3* 5$5)9#32)(0$*1$2*/3&#22$13*4$4, +0%$)+5# #+5#+($
3H2#,3&" #327$4#5)/42$,+58)+(/) () 9HSA)+5272$, 28 T#--$, 28)+2)5H#3$; *O# 3+ A4 +($2+/38H#2$T)--) +:$(*$3) 285 ("#) 3$-) 9
518, (HS("HSH+#3,-5'/<-)&S$, <H($("#$)+0)2)<-#$50+,4)&2$* L S("#$' 3H#2#+($2) (I, () *+$*+$ - +#($6,3(">SVH2) (H$("#
D)-#+8&)+:$* L2 AHE 2 BRHD I$+HHTSI)&H2S,+5SHY +5)+:$&*:+)()*+25-#,55("#$7,0$1*37,355("STH' T&.()-
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EA$#S&A% @$8519*&1$$1&%&D$BEIS5B2&%1-&0C-29$@$98$17CL$$HC178&+$#4511$9&BAS&B5#NS-&BC,AC
1$@%-9M81-$#TH#5/1- & 14,%99%, EFEDOCACHS5#) $K Y4 BES 15+% M4 B% 1 7TSBA#SYE §#550 &QVNS6H1-&
OC,8-R98;%+5548.Q%NE A%BA% @B518.+/19C)8C1)9/-C BK5I&QY6\VEAH1 &K BFAS/4$ BEARIIY)BIMEA, $Y698A
-$@$95+0$1&#57#%08D5995BRCHS), DHE@A+$#%, CBA%C 1I5BA#5MS) BAC) B0+95*$- &% BBIS), #C) B9
7$1$#%, 5#860+9CDESUESI9%H% @ G5, 5# D5&6) ACS @ &17C) %01 @ C4CHOSSNCHIBASEFOOLI-#C-76

G5#&AC&#$%451+$) CY%ICHUSBB &oCH)H#BTL&4/10%#C1$
$)A15957 BUBS@SI5+3&* EASES+%0#,0$1, HF% Q%
"1,$99C7S 18R SBC,BASR%0$85#5&H34)CH1,CABASE
)51-/),$- &ASEOOLI-#C-78:+$#CO$1RO517 &A$0 &
BY% 4 @8A4)%#&d,,580)A1$C-$8RW=! 2ZWWS&&5/17 &
[$#0%1 & A5%,8%+,%ERASE %182 7&'99C&4AC &drior
to A%@CIBERL )%+, /#%- & &S GHSRA|%QEC T ' WEJ
%1-8%, Bt 14 D $#EHB 5# ND SEASE O &1 DD CHEI0 @ %89
"1,$99C7$1ISRVP' 6# GD)A1SC-$B5#NSH1LASEFO0&
29-#C-789%40F05%N C&BI+$#C0S1 &061-0%, WA
Q5)NA$S$-81%#, CIDON/INL5#NAB 1 8ASES @ $95+0$15 3
FGH&S$ #5517 C1$$# S 0S#54+% 8%, S#CYIL-RASE:
%-@%1)$Rd &A*4C)&BCORDYH#CYERE%,C518

H4)%#80)A$C-$8B%&#H% C1HSRED SHE5/17 Q67BCR
0%)AC1CI9%,A$0%,C)&061-&A*4C)d01-ACEH #51 &
Cl,$#34 Bo++9*CRASARUNCIDEZASE O 8% @ &0D, B
AC8#%14D8#995BBACR58)/C)NI&S)$C @D SAY0$E:
Oscar Schneider #%18 3%+, % BLRASE 0§% @ BAYASA%-&#$@ C5/40*
AL BAESH0% 1 BSC)AL0%HCES D%, BSHNSH1&
JASEOO04%/,C/44/10%#CLES@F$95+0$1&#57#%08

"D, $18A$851)9/4C5 1% B 5#9- & Y& &1,,580) ALSC-$B ot C R0 1-&, Yok, $&ED Y00 BRSH, 9% 1 Bl #$ 75 1RCA&
4518ACED)A1$C-$SRNVPI 2WW BB%B5#1 &1, BASEOLCIC, %88%)NH#5M$) 8500/1C* &ol-&#$BE+ 858
1$)508 &&$5957C&H1-& #]),/#%B17CL$SBC, &:,$14C Q8 +$HCH1) B RASS:) % @ %, CHA1-§514 #/),C518
SE$$+ 81-$#7H5/1- &/11$94&61-0CIC,BIASARMBSIV6 & Yott,C) CH+YACHE- @ % 1) S6SHEA+ %0 BS, %99/#7*
S THYOROEHSYE  &b1-8& ASHEOI%)NES, #2517 C1$$H#CEHSMSRC, 38

(# & AGD)ALSC-$SBSHNSQB/EH#C @BER, #%), 58D 58)589%0548%, C51980%|5#%, S#IBBHHCATAL-4$1 B
2 AN BKS)A SIWICTR §Y6C7ISH54+%, C|Bp#%1) 85 CUBY61-8ASEA DD G @969, $99C7$198C4951,%),4&
C1)9/-$-8514 #/),C51BB$S+ 81-$#7#5/1- HCIC, BHASAU6E> SC,SERASE ORI EBSIX0E, ASHAC 8% 1%-%
3/44CpCS,1%0BSB §/C1$%BO%/-@H%ICH, $4, §$H0%1* BO+%6Q8, %Mo1-81%9, BS53%+$"#5$'+'#3+#
2'1086().+, RE+HAKYN"+,,2(%" #l-+- #3,2(:32( #3+#2,0" #($OHL K|, $2(- #2<+,%)+%"- # PNRSB

"0517 EASDY%1*&$0%HNYISHDS1,8A%BAY+SEACUOCHESY+5NB51@CL)CLEMS/, ACASYHID %, 89
$17%7$0$1,&CRASE/9)$ DCHIDGIRY &/7/4, FBWIWIH1-BY%EASS199500/1C)%,CAS1$&005178ASPE.
7$5957CABALDY%-$ &%/ tBC,RASCHC GBI SH#SABES, VS 5#)$B-+$#9%, SHCS-& RASESDC1CaT0, OB RASE
(19)$ &YHABAC)AST%1S%HIGEAIY)S 8%438$7% 1&6&E O&5@$H#10$18#5MSP:+%14C 186 61)CSE,
J1-$HTH5/1- §$0+9SDSGASCBB & /#+5ASGEASTHS@EAYS B+ $- EASELSB &%) CEBF-&#%-%9855N% @ 38
5+$#%, CRASHESDSHEEO& $#4511$8#CO085 1, BASES/ ASH18 Yot BASEH)A/9$, YI$4%68%64$KSB &1$:C)5 6

:ACB%B\54+C,%9CBE, M@ $1#14 &o1-8%-C%,BECAS1CHED &$)5@$HE* WX JBAC)B5CIAS
1$7%1B5#NCBI&HSYE H1D$,%99/#TIBAC)AASY51,C1/$- DSBS@ 1IN o#IBC, A0))$44858] &H#$YE XK
OC 8-R%18#$4,#C),&V51%3 PX=X&R C)N1% 0K EARKS: UGB GEB5#N$&, AR[#550 &Q%NH %) CRIOEH 11
SDACA &$0#&8BdKIng & 19%RH+#51$) JA% @ CTa)) 44 5 S@ BH5+ &5)#S, 0CI&, Va6 ) AT Bot 580

"1&8&#%0%, BY#1 HF@$1,8# BO)ALSC-$MS5CL1E B> | &$5957C4A8D59/1,%#EIBH0C 1%, CARSCF/o#$$H&
%D, $£4)5@SHRABE 1C,$8%,C514C&@B5#9&C), %, 5#4A85-* JBC, AP+ &1-$#7#5/1- QCIC,%8¥#84$4%089
%#5/1-8ASBS#IGH 1S HIBASASLC R/#5+$ §51, % C14 #+40$52&3+#+* A2 EAJF#H3!).+,- F$'3#"$'$2%!6¢
+O+<I'+"#+1'$%: {24 #+0+:I'$2%62&,2106t,+1 BC-#32 #35''+ #AIF #2052 4 +).+, #'I'+- #HU%<+ 1#+'1506
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K*&,A$&$1-&5D&ACA&)%#$$#I&;ACI&O)AL$C-$# U4 &A% 9% #*&AY-& T#5B1&, 58} ==J===r*$%#&BC,A&%&}'J=-
+$14C51J&BAC)A&ASE#ID/4$-&,58%))$+,&1*&75C17&+/19C)&BC,A&-C4,/#IC17&C1D5#0%,C51&-C4)954/#$41&
B5#4$1C17&)%4$&5D&I51$&)%1)$#&B5/9-&15,&%995B&AC0&,5&9C@$&%&9517&9ICDS6& 1&%&DSB&CL, $#(
-HC@C17&05,C@$&,5&0%N$&, A$&-C4)954/#$48ASH@ $-&,5&+#5,$), &ACA&5B1&-%/T7A ,$#8&%1-&$:2BCDS&L %!
A/0%1C,*&15B&4/DD$#C17&D#50&,A$&4$@$#$& A/ @$#AC51&5D&1%4C)&AI0%1&#CTA,48&%1-&05#%9& @ %9

EAS$&I$1$@59$1,&4+CHC,/%9&%9ICT10$1,&-$0514,#%, $-&1*&, A$&)5/#%7$5/4&%1-84$9DI$448%),4&5D&;ACI
15,&M/4,8%,8& A$E&$1-&5DEACALICDSEI/, & A#5/TAS/ &ACAI&)Y%H$SH#E&C 18, A$&OCIC, %#*&I9%)NE+HEMS),4J&C
-$%,Al$- §51D$44C5 MYV Ga+C51% Bo7$18H,, 5 ONSHVSLES$9%, CATA644%44C1%EBTCNSISES49G &

“18&AC4&93),/#$&C1&($1@SHI&N595#%-5&51&"/7/4,8 PI&' WWII&(#6&0)A1$C-$#8&4/))C1),9*&-$4)#CI$-&4+$)CL
$)AL15957*&C1)5#+5#%,$-&C1,5& A$&G2""&]CTA, A%BNE&, A%,&AY%-&I$S$1&-$+05*$-&-/#C17&, AS&' WW=2W'&[/9

"1&,A$&G2""J&, AB&K<&IS0I1$#I&e%1-f&0%*I$&, A& [#5#%ICc&, A&
%C#D#%0$48&%#$&+#$-50C1%1,9*&0%-$&5D&%IC$1&0$,%940&0%,%
1$*51-&$9%$0%$1,&'=WJI&%1-&0%$,%9&)50+54C,$46&050$&5D &, A$&4NC1
5D&e, A$4$&%C#)#%D, &% #$&)50+54$-&5D&#/11$#&%1-&)%#151&DCI$
JABEYCHDHY0$4&%0#$&)50+54%-&5D&)50+9%:&)%#151&DCI$#4&0C:$-
BC,A&$9%$0%$1,4&4/)A&%A4&0/#C1C,$I&BAC)A&CA&$9$0%$1,&">I&BAC)A
$:,#$0$9*&4,%19$6&€e0,$%9,A&% C#)#%D, &A% @ $& Y0 &#%0-%#2%145#I
0%,$#C%9&R3"dS&b,A%,U4&,A$&)5%9219%)N&)5%,C17c& 1&%&BAC!
7%$,&5/,&450$&%9C$1&%#,CD%),4&D5#8&*5/1&450$&0%,%694&%1-&450!
,A$&-5+C178&5#&+%C1,&,A%,&-#C+4&5DD&BAS1&, AS4S&NCH)#Y%D, &'
/+&,5&%&BAC,$2A5,&)51-C,C51c&EA$A$&%0#$&4A+F) CY%I9* &A% 17 %0#E
A A% @B e NS+559 AL A% BB AS ANS+&6&0

temperature 58 =aG&#5/7AMBASIEAT WRLE,H5@ C1R

EA$#3U4&D%)$,C17&51& A$&S-7$46&EAS&DY%)$,C17&+544$44$4&90¢
4)%9$15A$-#%98&)#*4,%99C1$&D5#0c&,A%,&+#$-50C1%1,9*&-5$4&15
5))/#&51&+9%1$,&?%#,AJ&%1-&C4J&51)$&%7%C1I&Y%1&%9IC$1&,$)/
A%, &A%A&I$$18&%-%+,$-&,5&, $H##HS4 #C%92,*+$&,$)A1595 76 REASAS.
C-$%48&B$#$&DC#4,&,A5/7A,&5D&C1&05@C$,&3/44C%JI&%1-&9%,$#
%-%+,$-6&EA$*&)5/9-1U,&/4$&, A%, &+%#,C)/9%#&NC1-&5D&,AC17&C
'Wi=4J&458&51$&5D&,A$C#&4)C$1,C4,4&-$D$),$-&%1-&)%0$&5 @ $H&A
%1-&4,%#,$-&,5&B5#N&-C#$),9*&BC,A&Q5)NAS$-c&"9$:$C&O/@5N5@

;%/9&K$115BC,V&-$@$95+3-& AS&AA%+$&5D&e, A$&G2" " &Y% C#)#%D,J&%4&B$9I9&%A4&A5B &, A$&I5014&B$#$&,5&IS
B%4&%945&C1,5&5,A$#&+#5M$),4& A#5/7A&Q548&"'9%054¢c&"99&,A$&)50+/,#51C)4&%#$&0%-$&I*&dC,4/I CAACCEEAS
15,A &/H#IC1R o8BS0 4&L/)9$%2+ 5BS#$-D58: #$0$9* ACTMICTAL ASHEO#BS0S &IW HIFASARECZT "
aircraftf&/C98&204b BN W fFEEAS*&0#8/CO-C1R015/, & S@$H#D, A$H#S5 1, A IB#HASHS%I5/ BEAS* Q0#§ <=XDCI9CH1

-5999%8% C#)#o B 1-B$#FHH#C7 C LGN S- Qod$9I9CUCHS5#)TK %4 8E515+% A4 8% 17$KOC,8-PE#550 &Q%NS
EA$4$&%CH)#%D,&$0+95*&%&>2-C0$14C51%9&#%-%#C&BAC)A&CA&D%#&A/+$HCSH#C&

EA$&" #5#%&e,%),C)%9&#$)511%C44%1)$&+9%1$fI& AS#HS&Y#S&P&5D &, A$0&)/##$1,9*&I$C17 &, $4,$-CREASHS& Yot
+#5,5,*+$48&,A%, & WHRRE-415+#-3("0+-#5141 0+#28&#-4++"-#$%#H+W5S+--#2&HRTQT T T#)$0+-X3,6#J0(-Q#*+#10-2#+)402 1 #
4,2'2'14+-#28&#"$-5-Q#1%" "#1,+#-(55+--&(0#! ' #4$02'$%0:#'32-+# #(4# 2#Y TQT TT X3, #$%# 3+#1")2-43+,+#*$'32('#.(,%$%0:#(4

EA%,U4&-5C17&450$,AC17J&1$)%/4$&BA$1&*5/&75&1$*51-666&0%)A&<6iI&*5/&C51CVS&,A$&YCH&%#5/1-&C,6&K$
)%/4$&,A$&$9$0$1,4&5D& A& %N CHE&,58&%),/%99*&)%,) A&D C#$I&*5/&1$$-&%&D5#)$D C$9-&%0#5/1-&,A%,&4*4,$0&,5¢
d%)A&P&BC,A5/,&I/#1C17&/+I&I$)%/4$&*5/U-&I$&%4&AS5,8%&795BC17&0%,$5#C,$&)50C17&C,&%I15/€b6=I===&5#&F

"1*BYb*)&, ASE&" H54#%&b, ASHSUALP&5D&, A$0&DI*C17I&-%*8%1-&1CTA, J& A$* &A% @$E <&+$5+9$&C1&C, &%A4&%E,)
A%@$&%8&ANSIS,518)#$BEIHA&DSBEYAEY BEEAS*&)%18&1%4C)%99*&9$% @$E&ES15+%AEES4, &3%17$8%, &i&5U)95
9%8&)50+9%, $&955+896#5/1-&3/44C%8E%1-&NAC1%666&, %N$E&+C),/#$48%1-8&)50$&1%)N&D5#89/1)A&bD, A%, U4&ASBEH
EAS4$&I6CH)#%D, 4896#$&%1,C29CD,C17&I15-C$4I&, A$*&%6#$815,8€1/C9,&BC,A&Y%CH#D5CI4&ICN$EY99&)51@$1,
J%N$A&%1&C1)#S$-Cl9$8&%605/1,&5D&A+$$-&ISD5H#SE, AS*&Y6H$E Y1958, 5&,%N$S&5DDC

EACA&+$#C5-C)&)A%H#,&B%A&-$@$95+$-&1*&%&1/0I$#85D&4)C$1,C4,48%151*05/49*6&EAS*&-51U,&B%1,&1%0$4&
)5/#4$I8%99&BSUHS&DY%OCICIHEBC, A&e518&, A4, %1-%o#-&;$#C5-C)&EYI9$f&CA&e/+&,5[&$9$0$1,&'=>I8%1-& AY
9517&,C0$68&"1-8%&)5/+9%85D&,A$4$8eC1,$#@$1C17&$9$0$1,4&'=P&Y%1-& '=If&%#$80%-$&C183/44CHEEASASEe
'=Y2"=1&, A%, &-51U, &A% @$&%1*&1%0$I& A$*UHSE @$#*&4A5#,29C @$-&C1-$$-C&K/,&%D, $#I&DH508&"2' PLI&, AB4$E
AVBSHI Yot 15455 DHE69CRA,,%) B $AC) B/ 9 CEIt 96) $4AC-8HD 9* CP//) SHABASLEAS* BSH#IRYON &6+ Y08,

334



%%

%

%

% %

%%

%

%

%

%

%

%

%

335

%



U968 )"+, $+"012$&"3+(, SO *.28./.4., 8555625+, 7$.1.4., &$589$()$4:(, (&.25(&:) $+$<"4=(,+&(" $">$="8'$&").
2+,$.@&*.4./05+7$):2)&+ <. $<+3+=/ $">FH(&)&+,7(,-$&.43.5+8&:* )$(,$.@<.))$">SA29BBS&"$+)$4:<'$+)$5E 2 BEBF

G'$3(.<.$">$4+& *(+H$()2$%H# (< 1SH(, 7$">$%<*0)&+//(1. 71$(,$+$>/.7%37.J/()$3+88&.* KSOB/(- & *$&+ $/(& (AFSL>$<":%).2

1(&'(:4%0)$,:4=*SMKS", $&'". $)<+/.25(&)S+$&.**.)&*(+/$./.4.,&K$=:&$&' () $%0<"4=(,+&(",1$()$)"4.# * $=.&#..,.$8%+,7$
VB &#.., $/(4 .7 B(&'(4 BR&" R, $/(., $/.4..& FNESH+E&R'.0 K+, FE74(@&:*%/.4.,.& FEN&H@E&*.4./0%
1-&%,7 £&3%).7 & &' $(*>*+4.) $>F/+<HD.&PDB56PZBH,7 -3 &' 7+ $*() ?$,7 &8"4) § $9
)<+, THHS<0)&HI (. $>"*A2$H# (<" BB+ (., FEINE;)$H(, 7$">$+$7.+7$-(R. +#+0F

SX)S+&A=HAP)<H " THHS<H0)&H(, $> HABESE(4.)$E $+¥7, ))$ >+ ST (+4" T2SESE(4.)$E. $&..,)(|.9)&* . -&'2%
<H3+) $SSH(&)EH, 7(,-$&.43.5+8&: )$(,$. @<.))$">SEI2BHES=. >"* $<". 4(<+/$=* +H7"#, FEN&S($:). 7$(, $& . K$)4+//$
Y(ESH( T H)$& +&$+*.B(,$&".$:, 7. A= /1()$+,7$&' $=/+<H.,.T$":&SH( 7" #)$">$& . $+<& +H$<"<HI(&2$+/&":-'$4")&$">$
&').$3(/"8)$>/08=/(, 7TF$G".0$7";:&$.R *$)..$+ 0&'(-$>*"4$&' $-*": TSV (&'S&".(*$"#,$.0.)2$=:8$&"-'$+ $(,J /4.8&5
"3&(<+H$7()3+0LFSG +&)$+)"$+ $+(., $4+& *(+/25+, 7$(8$()$./. 4., &SEMSUSHIGR, GTU=V1FS$

SESO+ & FSH (., $.).4., 8254 TH(,$& . $<",>(,.)$">$": 8. *$)3+< FEW": $4(- &$+)HSH# +&$H. $+* $)3+<.$)" &&/(-$
(BB 918&1L BO)") XSL>E™Y). B $* &.(- J(TRK L. §+4. B+.," T Br0)&HI(, Y& <&*K)$
9%3*.). . &$(,$&'()5)+43/. 1IK$G' () $4+& *(+/S(BE& . $+17,.))$">$+$7 (+4" TESN&SOS+)"$:). 75(, B8 . $+"&"*$+,7$3+"3 //.*$
P+>&)$SBHBILF S8 T $*F LT F(<H+FRES)" 8).7 K I I3.7 FH(NHT & H()SB(-) FHS
&+EKS& " $A+H.$"1)(,$4.8+)$&+8B<+, "&S= $&": <" TSH(& S+$#./T(,-$&"*<'K

P,728N$'+R.$+$*. +/$&* +&S' . * FSY'., SN$#+)S5ES0.+*)$" /72N S#+) $#(&'$40$>+8&" *$%L ) <+*$L&&"$Z<',.(7. X 1$# " $#+)$
&H/H(,-$&"$+SZ(*S[",, 05SFS\"//(,)2$#"$#+)$+5Q*(&()'S!+R+/$Z.+$]"*72%+,7$.$'+7$<"/.<&.7%$)"4.$">$&" . $<*+)'$

* &*((R+/$"=0.<&)$+&B&" . $(,>+4")B\")#.//$<*+)' 2%+, 7$&".). $+*. $+<&:+//0%/(&&/.$=(&)$">$& . S)H(,$%">$&" $<*+>&1KSL>$
<"%).2$0":$*.4.4=*$&" $)H(,$%#+)$(43*.-,+=/.12$0":$<":/7,;&%$=., 7H(&$"*$<:&$(&$"*$+,0&'(,-F

G .$#+0$&".0$7(7$&' )KS&'.0$7*"33.7$/(™:(7$,(&*"-.,$",$(&2$+,7$&".0$:). 7$&". $'+44 *$&.<',(".$&"P) +&& . *B(&$#'.,
(&.<+4. F*(QEBR:E&B <. $-+(, K &K"43").7 $>$"&'(,- E:&B/(., $/.4..&) B (< .8 &* $'& [presently]$
+=/.$&"$:,7. )&+, 7$# *.$&'). $3+*&(<:/+*$./.4.,8)$<"4.$>*"4$?(,$&' . $)H( FEN&;)$&'. $&'(<H,.))$">$&'.$)"..&)$">$
3+3.*%$0" % $HH(&(,-$", 28+, 7T$&'+&;)$H/$&'+&;)$,..7.7$&"$=.$4.&."*I3*"">$+,7$4()) (/. I3*"">$+,7$.R.*0&'(,-$./). F$P, 7
&), ®(-) $R. &*4).7 &), BT ROSR $)"F.., 978 F'#, ®=0:<HZB*.7"4(,+&/0 ZH'&S0YH(K $
B(- BE+*-7 B+HE&(<F.+4 $.4+3", )/ F)E8.)+=l F+(-, B

G".$'(-10$)3.<(+/(1.7$)<(.,&(>(<ST+&+$)'+*.7$=0$_'(/$Z<",.(7.*$)&+,7)$+)$&' . $-* +8&.)&$7()).4( +&(" $">$&"3$
).<* &B( > A+E&(" $" 7. 7$=0$&".$ Z$-"R.* 4. &$&+&$+)$.R *$=.. $3:=/(</0$7()</"). 7$&"$&" . $3*.)., &I T+OF

Z<' (75(7.,&(>(.7$ ()&*&+BT 1.4, &S589VS+)$+$)">82$>/.@ (=/.28"++ - $4.8+/$20:)8$+)$)&+&.7H(,$+$)<(I>($)"*

)& *0B=0% (//+*7B+#H(,) $,&(&/.7T3G'. J'+/(<. $>P(*<.;Z:=/()'.7 K, $Fantastic Adventures, P3*(E5ABD

Z"4.&(,-$I(H.$+ 5+ <(,.&S7"71.J=:-20$<"44.,&. 7S]+, FSCNS7",:8$).. A $3+:). 728* <+/(,-$& +&$e+*0$3")).)).7
+$#*0&J:+,7$">$>/.@(:/.$N",(+,$4:**(,(&.2$",$#I(<'$'.*$#+&<'$+17$R(:*+&(",$7(+/)$#_*_$4": ,&-7F$GI.$N",(+,$
FAZ ) A TIOSH SR & TH(ESE"S 2+ ST </+* TEEFS(ESHH)$3=+2/0$8" $" 0S= (&S >FE+8$4. &+/$H", 3" $&' $4™ F

NES()BH &' S+S&H(+/2d$F.¥7/:$+-*.. 7284, $]+,.$">> % 7$&".$):-. ) &(" F$CY.$<+,$*.+7(/0$+8&:,. $& . $(,)&* 4., &$&"$&'+&
)=)&+,<. FNB" $H) BE<<"43+,0 $. RS R.))./ 2K

SHLIGHHEF011-2.8"$11)31#)+&#.)  ">$):3.% +R0$./.4., &$589$#.%.$)<*(3&.7$(,&"$+$5A9B$)<(J>($)&"*0$
>"$E $7.R(")$3:+3").$">$. VodH) +&¥51+-#1/"+/$16 78910&."34#) 21 3: 1+-#IHSH(#++10") &5l <= (H+/$.1/5/$2.8.>
N,>"4+&(" $3* R(":)/0$) +*. 7$=0$Q"=$|+|+*$* -+*7(,-$&". $3"#.5$)"*<.$">$&". $7()<J) +3.7$)3+<.<*+>&$#+)$
<" >(4.7$+,7$>8 *$.@3+,7.75:3" $(,$&' $/.<&*)$">$_'(I$Z<",.(7.4$-(R.,$=.>"* $'()$4*7 *F$Z<',.(7.%)
SAAISR.*)(",$">$&" $al #S_*("7(<$G+=/.$">$gl.4.,&)ST+="R.V$* > * <.)$):3.* +R0$./.4.,&$559$=0$&". $
44, 1$53%N& ( ITP=VE,7 K7..&(>()KEBE D&+=/K)"&"3. $)B)))(- &, F&"4(<+) $>hMBBF F
336



PF$Z<,.(7.%95(7.,&(>(.7$)3.<(+/$)&"*+-.$* A:(*.4.,&)$">$&' . $DISS6PF$] (&' (:4$=+&&.*(.)$'+R.$+$*.<"44.,7.7
)&+ $&.43 2 +&:* $">$50WIS *FOM2S<" > (*4(,-$&' $\PeS<"+&(,)$+*.$<"43"). 7$">$/(&'(:4I=+). 7$4+& *(+/F
P$)&:70$3:=/()". 7$(,.$8B8M$7.&+(/)$&'.$:).$">$](JQS4+&.*(+/)$>"*$'(- 1&.43 *+&:*.$3/+)4+$>+<(,-$+33/(<+&(" )b

1(&'(:43Q™" $U"43")(&.$e+&. *(+/STIQUEVS()$3*.)., 8. 7$+)$+$3/+)A+I>+<(,-$4+& *(+/$H(&'$+$/"&$">$3*"4(). $>*"4$&".$
3.93.<&(R.$">$/(M(7$4.&+/$>(*)&SH#+IFS|QUEeS<" ) )&)$">ShBBSHEIS="" $+ 7ShKBSHEIS/(& (428+**+ - T(,$&' . $>"*4$
">E+EUQSA+EH (@S> (/. TSH(&'$4.&+IS/(&'(428)(A(/+*$&"$<+3(/+*0$3"")$)0)&.4)$TU_ZV$+/*.+70%:). 7$+)$3/+)4+I>+<(,-$
1.4, &)KS|($>+" 4S8 $#" | FFF$)+43/ $#+)$&*+)3" 8. 7$&"$& $+* +$">$&" $'(-)&B&' *4+/$/"+T$#.* $'=) *R.TFS$

G $]QUES<")()&)$">$+$4.)'$">$/(& (:4S="%(7.$>(=.Y)ShS$IAS(,$7(+4.& *$+, TSMSOBSIAS/" -$#(& $&' $<+++<& *()&(<$
)(1L$">$8" . $4.)$< /IShTEIOVSIA$%+="R.2$*(- &12$> (/. T$#(&'$4.&+//(<$/(&' (:4$%+="R.2$/.>&1K$G".$)+43/.)$">$]|QUe$
#.5$):=0.<&.T$&"$./.<&*" $= +4$+,7$S.$3/+)A+$(+7 (+&(", F$i.)3(&.$ . +&(,-$& " SMSABBNU2$SE . $)+43/.)$4+(,&+(,.7$
4.<+ (<H$(,&.-*(&0$+,7$7(7,:8$>/10$4.I&FSN, 7(<+&(")$& +&$]QUeS<+ $+<&$+)$+$U_Z$#.* $"=) *R.7FFFS!"$
RHEZHHE(" SIS $HH)$'S).AR. TS, 748,/ <&F" = +AS(HFHT(+&(", 05="*" $#+)$)3:8&&.*. 7$=0$S.$3/+)4+FFFSL,.$">$

&' .$3")(=/.$%.4)" )$>"*$& ) $H#+)$/+<HS">$+<&(R.$3*.J +&(,-$">$&" $)+43/.$+, 754 &+//(<$/(& (:4$):33/0F$!"$7+"3/.&$

> A+&(" $#+)$"=).*R. TF$

LR*H/2$&" $/(& (:4I="" $<"43")(&.9)"#)$3*"4().$+)$+$3/+)A+I>+<(-$A+& *(+/$>"+$>:) (", $7.R(<.)$&' +&$4+H.$:).$
"SSI(N(TH(& (:4$)0)&.4)2%+)$. (& *$+$):33/.4., &H/SA+& *(+H$>"*$</+))(<HSU_Z2$*$+)$+$_DUS>*$#+//$+*+)$,"&$
(@3.<&.TR'F.<.(R. RO BH#* $1-@.F

P/&"-'$&' $&(&/.$">$&'()$)&:T0$</+(4)$&"$= $&)8:$)&: 708" $&'.$):=0.<&2$&' ) $($'+7/0$&' $<+]RBR.7$
+X)3+<.$4+8& *(+/)$):<'$+)$&' ) $+R $=.., $+33/(.7$=0$&'.$ Z$4(/(&+*0$>"*SEST.<+7.)$($=/+<HI)H(,,.7$
)& H&'="4=*)$+,7$>(-'&.%)2$. @3/"(&(,-$&' $3*"3.4&()$">$4"/&.,$/(& (:ABBS<"+/$=/+<H$<"/"*$">$&" $\Pe$
<&(,-$*.>1.<8)$(&)$<"43") (&(", $+)$+$/(8' (:43="""$' (- I& 4B 5+ &:* $BI)A+$>+<(,-$4+& H(+/$7.)(-,. T$&"$
>>(<(.,&/0$7())(3+&.$.@&* 4.88.43 +&:* )$-., *+&.TST¥(-$):3.%)" (<$>/(-&F

Z<' (7587 )<H (2. TS H2$+>8.*$/+, 7(,- 258 $H# (8. &S-I"HE">$&' $/.+7(,-$.7-.$">$&' $=/+<H$O.&):$#(,-)$
<+1).) S (TSI(& (ASCP F*+$7+'3) & ST*(3F">>$& $+(*3/+, ) $+>& *$/",-$>/(-&)F$Z<',. (7,54, &(", . TS+E<*:<(+]
F77(&(" B8 S8 $|(JQSB/+)4+I>+<(,-$<"+&(,)$*.)3") (215> * S+ T+5J+=)"*3& (", 0%+, "&" *$> (/. *$.4=.77.7$(,$8"$
10QS$,+,">(=.%)$<"43").7$">$ ."/$#*3-#0)/$!")2.+/$.13:1/*1/0(&?+")#!/$$32!3: | (#+/$$&"!-20)35#*1/*0!1$&+-&'( F

P$> #3$7()<*.3+,<()$.4.%-. 787 *(,-$IF$Z<',.(7.%))$/.<&:*)$<",<.*,(,-$)3.<(>(<$+)3.<&)$">$&".$<"43/.@$
7+&+$=.(,-8) +*. TFSN, +<<*+&.$>(-*.)$#.*. $+33+*,,&/0$3*" R (7. 7$>"*$&" $3*"&",$,:4=*)$+,7$+&"4(<$4+)).)$
">$):3.* +R0$./.4.,&)$/(H.$4:*(,(&.$+,7$<*="4(&.$&'+&$7"$,"&$A+&<'$&' $+&"4(<$7+&+$3*'R(7.7$(,$'()$al #$
_H(7(<$GH=1.$">%$9/.4.,&);$'+,7]"&F$G".).$4(,"*$"R.*)(-' &) $+*.$&". $:,>"* &, +&.$*.): /&) $">$=*+(,$ 7 +4+-.$
*<(RIS7H(-$'0S/(>.I",-$<+* *$(,$=/+<HP"3.*+&(",)2$+)$#.//$+)$,"&S +R(,-$+<<.))$&"$'()$,"&.) $+&$&'. $&(4.
">$'()$/.<&*)P7:.$&"B&'. ST (>>(<:/&$<(*<:4)&+,<.)F . $>+<. 77 . +/(,-SH#H(&'$<" ) &+,&$&' >&)$>*"4$'()$"4. 5+, T+
)*() $oH&&.4A38F0Z $'R*4.& H&4., BE:, 4 >R FHTH., b BRI BI<&*R.) F

337



)3(&.$-(R(,-$(,+<<*+& $T7+&+$* -+*7(,-$):3. +R0$./.4.,&)2$&" . $4+,0$:,:):+/$.@3/+,+&(")$3*'R(7.7$
=O$IFSZ<",.(7.$7.).4R.$) *(":)$<" ) (75 +&(" F$i.&+(. TS(, > *4+& (" $*.~+*7(,-$):3.*J/(- &S +//"0)$#+)$+))"$
Y57 %8 (1)$.<&*)2 $(7.,&(>0(,-$+$)3.<(+H/$+TA(@&:*.$+//"0$<"43"). 7$">$/(&'(:4$+,7$4 &+//(<$'07*"- ) F
g@8&*.4.105'(-$3*.)):*(1+&(",$)0)&.4)$#.* $7.R./"3.7$(,$=/+<H$3*"0.<&)$>"*$(,>:)(,-$'(-I3:*(&O$/(&' (:4$H# (&'
4.8+(<QO7*-.,  H&O66F_+ AR'*.=0 B7:<(- HSH%NSH3I3( @H(1H)/+)H IAB!.'1#)"30"+3)  1/$$3Z°

i.)3(8.$4.7(+$3:2/(<(&0$>+/).JO$+&8*(=:&(,-$& $7()<"R . *0$">$M:+) (<*0)&+))$&"SIHF$Z'. <' &4+ $(, S5AKSL SR+ &/$
&HO&MES* . —+T(,-$N+)(<*0)&H$3+).)$H.* $4+7 $+&S]'<H'.. 7$e+*&(,$aZH: HSY *H);$(,$Q:*=+,H2$U+/(>", (+F
Zge$(4+-)$/+H.7$&*"-'$&" $3%))$* R +1.7$3*"3*(.&+*0$4.&"7)$7.R./"3.7$=0$\+0&"." $U*3"*+&(",$
=-(,,(-$(,$& . $5AB)2$+4" -$4+,0$4.8+//:*-0$)&:7 () $+&&.43&(,-$&"$*. 3/(<+8&.$ DLE<*+)'$4+& *(+/)F

G'.$=.+1&(>/$)./>)(A(+*(&0$">$+)(<*0)&+//(,.$
)&*<&:*.)$=.<"4.)$.43'+) (L. 7T$H * $+* +)$">$

[+& *+/$)044.8*0$(,&.*"<HS$#(&'$+)044.&* (<$<./F$
G'()$&03.$">$M:+)(<*0)&+B/+&&(<.$<" > (- *+& (", $()$,"&$
+7 M 48& [0S ++<& *(1.7$=0$+,0$*.). +4<' *$&.+4)2$
+,7%,"$"&' *$.@+43/.)$">$):<'$+//"0)$'+R.$=..,$

3:=/() . 7$>"$<"43+*()", $(,$<",&.43"+*0$)<(., &(>(<$

(& +&* A$&(,:(,-$):33*.))(".$">$(,>"*4+&(",$

* [+&(,-$&"$](ISS+,7$+//$"&' *$ DLE*.&*"J. -(,..*.7$

V<HL " TEHSNH)(<*0)&+SH/'0)B<+,$",/0$=.$>://0%
STRE&MTH( B $<",&. @& " >B(,)(7.*B(,>"*4+&(",$>*"4
+$-" - &SH"SHH. 7$", $&' $3*'0.<&)$+&$]"<H"..7
e+*&(,$+,78]")$P/+4")SI+& (" +/$]+="*+&"*(.)F$I*F$
Z<'(7.%)$7+&+$" B)<+/.," . T*+/$N:+)(<*0)&+/)$
.@+<8&/0$4+8&<")$\+0&'"." $ZgeP(4+-.)$">$)<+/.,.$
&*(+,-:/+*$>+<)$).&$B(,5)3(*+/$<" > (- *+&(",)$T+&F/.>&VF

L,.$">$&" $> 48" /(,.$*.> %, <)$7"<14. &(,-$&')$*.) +*<'$+&P\F0&"." $<" >(*4)$P/U:D.$+/"0)$#.*.$
(R.)&(+8&.7$=0$7.3")(&(",$" $+/:4(,+$):=)&*+&.)$+)$) 3:&&.*. 7$,+,">(/4)$+33*" @ (4+&./0S5B4$(,$&'(<H,.))2$
)" 4B SSH (<SH* SH)'S+,, 4. 7$=.>"* $<ABHHE(R.$+,+/0).)$H#.* $<" T:<&. TS +-+()&$:,>(*.7$)+43/.)b

G $iUS./.<&*(<+/$*) ) &(R(&0$">$+)I7.3")(&.7$+,7$+,,+.TSPIU:D.$<"+&(,)$+)$=.., $4.+):*.7$:) (,-$+$EI3"(,&$
3= F$G'.$./. <&*(<+/$*.) ) &(R(&OB(,<*.+).) $=0$+$>+<&"*$">$5B2K$%# (< 1$($<",) )&, &SH#(& S+B&*+,)>"4+& (", $">$&'.$
<H&(-K &R B (<H0)&HI(,. BY). BT HK B*.4.& FHERN $.)/8) F

D:*&" *$(,R.)&(-+&(",)$+&$\+0&"." 28] "'<H"..7$e+*&(,2$!"*&'*:3%f*:44+.$  +,7$"&' *$4(/(&+*0%+.*")3+<.$
=[+<H$3*'0.<&P<",&*+<&"*)$3*.<.7.7$3:=/(<$7()</"):*.$">$(,&*(,) (<B/(-' &B/"<+H/(I+&(",$(,$3"'&" (<P +)(<*0)&+/)b

G .$/(-'&$/"<+I(1+&(",$(,$7.>.<&I>*. . $(<")+". 7*+/$M:4) (<*0)&+/)$'+)$*.<.,&/0%=..,$3*. 7 (<& . 7S&'."* . &(<+/I0SH#(&": &S
@3.%(4.,&+SR *(>(<+&(",F$S.* $#.$*.3"&$" $&' . $>+=H(<+&(",$">F):=4(<*" I)(1.$7 (/. <&*(<B(<")+'. 7*+/$M:+)(<*0)&+/)$
+,7$7.4" )&*+&.$8'.$*.):/8)$">$7.&+(/.7$)&:7()$">$&" . $3"&" (<$3*"3.*&(.)$">$&".).$)&*:<&:*.)K

G .$4+(,$%+)" $>"S"<H(1+&(" $OB&" $+3.#("T(<(&O$">$E $(<")+ . TH+/$)&* <&+ $& +&$=+H)$&' . $3 > <&$Q*+--$

< T(&( S SSI" -Ir+ - $3H(T(<$3"&" (<S<H0)&AFSP)S+$.):/&28/(- &S ()< +8&&.*. T$>*"4$(, 7(R(7:+/$*'7)$(,&"$&".$., &(*.$
)3'%.2%+ 75, "&$" J0S+" -$Q*+--$7(*.<&(",) 28+)B(,$&' $<*0)&H/B/+&&(<.FS$G'()$/.+7)$&"$4:/&(3.$)<+&&.*(,-$">$/(-' &$(,) (7.$
&' $M4)(<H0)&H])2$+)$3* R(")/0$*.3"4&. 7$=+).7$",$+,+/0))$">$.@3.* (4., &+/ST+E&+F$G' . $>(H)&$<" ) M., <.$(0$&".$

L HE"S$E S, &(*.$)+43/.KSG ). <" TS+ 7$4")&S(43 &+ &$<" ). N:. <. SOS+ET . <*.+).$(,$& . $4.+,$>*. . $3+&'$+,7

& .$(&*()(<S/"<H(1+&(" $">$/(-&FSG" $+3 ("7 (<(80$">$7:+)(<H0)&+)$&:*,. 79" 8B&"$=.$+$4. <+, ()4$) (4(/+*$&"$T()"*7.*$
($P,7.%)" $I"<+()+&(" FSL*$* ):/&)SHIS>(1$& SR"(T$(,$& . $>(/T$">$/(- &F)<+&&.*(-$=.&#...$"T * TS+ T$7 ()7 *.7$
)&*<&*) $,7 B+R.) B FHOS " GR+*(.&F>H33/(<+& ("}, $3&(<K ©

r+)(<*0)&+//(,.$+//"0)$#.*.$+/)"S(7.,&(>(. 7S (,$4.&+//*-(<+/$+,+/0).)$">$&".$. @"&(<$4.&+/$)+43/.)$">SZ#())$

‘DL$<",&+<&..$g7:+*7$e.(.*2$*.3*%.).,&(,-BR+*(":)P)&+-.)$>"*$_[.0O+*.,$=.+4)"(3$4+,:>+<&:*(,-$3*"<.)).)F

NQe$)3.<(+/()&$I*FSe+*<./$s"-./$#+)$+4+1.7$&"$"=) *R.$&' . $>*+<&+/2$,+,")&*:<&:*. 7$4.&+4+& * (4|16 7TDF$

LN B3*3F&()B</).J0B<"F* )3, T & B4 T X $N+) (<*0)&+/B+//"0)$&'+&SB. @' (=(&B(&* () (<$/(-' &S/ <+/(1+&(",25+)$

7.&%4(,.787.<+7.)%/+&. *F$s"-./$3:&$8&" .$>://$#.(-&$">$'()$. @3.*&().$=."(, 7$' ) $#"*7)bBtY (&'$+,0$&.<',"/"-0$

&'+&¢H,"# $>Bt. K"/7 $'&F<'(R. R'()$, R'()B/+,.&BEK"/7 $'&B:&K&K"-.&'.* $10)./> B) &9<(.,&()&FHY
338



P>&.*$4+,0$7+0)$">P/+="*+&"*0$&.) &(,-$+,7$<+*.>://0$<",7:<&.7$+,+/0).)$:) (,-$) &+&.J">I&'. J+*&$.M:(34.,&2%
MF$S"-./$<"43/.&.7$+$&*":-'$+)).))4., &$">$&' . $=.+4)'(3$4.&+/$)+43/.)$3*"R(7.7$=0$97:+*7$e.(*b

g@+A(+&("$">$+3,",J4.&+//(<$3+*&$">$&".$)3.<(4.,$:) (,-$3"/+*(. 7$/(-' &$&"$.43'+) (1. $< *&+(,$=(I*.>*(,-.,<.$

* RALT$<*0)&+/(,.$)&*:<&:*.)2$# (<'$+*.$"*-+,(1.78(,$)3(*+/$>"*4+&(",)F$, 7.*$8BBB$)<+,,(,-$./.<&*",$
4(<*)<"30$&".$)(@I)(7.7$>+<.$+,-1.)$">$&" $<*0) & +/) $#.*. $</.+*/0$*.R.+/. TFIP$3 " & "4 (<*'-*+3'$3(<&:*.$) " &$">$
&'()$*.R.+1.7$:,:):+/$</+*(&OB(, 7 (<+&(,-$:,:): +/$<", 7:<&(R(&0$">$&".$./.<&*" )$(//:4(,+&(,-$&" . $(4+-. FSL*7 (,+*(/02$(>$
&'.0$#.* $"*7(,+*0%,",I<",7:<&(,-$<*0)&+/)2$/(H.$N+*&I2$&" . $./.<&*" ) )$#":[T$+<<:4:/+&.$*+3(7/0$",$&'. $3"(,&)$">$

&' $<*0)&+/)$+,7$5>"*4$+$)3+<. $<'+*- . $"2) < *(-$& . $(4+-. FSG'. $<", 7:<&(R(&O$#+)$)"$.>>(<(.,&$&'+&$):=J<*0) & +/$
)&*:<&:*)$(,)(7.$&".$<*0)&+/)$<":/7$=.$+<&:+//09)..,$?)"4.&'(,-$:," +*7$">$=>"* $&')FSC". $./.<&*(<+/$=",7(,-$
=.&#..,$&' . $=+)(<$<*0)&+/$./.4.,&)$#+)$)"$.>>(<(.,&$&'+&P+F</ +*SR(HA#S&*":-'$& . $<*0) &H//(, . $/+&&(<H#*HE* R.+/.7$
+$)3(*+/$=:(/7:3%">$*.-:/[+*/0$)3+<.7$+)).4=/0$#(&'$<",&+<&P&+H(,-$3/+<.$+&$&".$.,7)$">$&'". $):=I3+*&(</.)F

$

G * $H#*.$,"$-+)$=:== ) FEN>S& () $H#.* $34'7:<. 7$(,$+5' . +&$>:) (", $3'< ) $&" $3(<&:* $#":/7$=.5., &(* J0$7 (>>.*..&$
+,7$+$* +&1$A(@(,-$">$./.4.,&)$H"7$=.5.@3.<&. TKSG'.$>"/I"#(,-$:, (M. $3*'3.*&(.)$., <"1, &.*. 7$(,$. @+4(, (-
&'0$)3.<(4.,$4+H.$(8$.@"&(<$+, 7$R.*0$7.>(,(&./0$3"(,&$&"$+,$:,.+*&10$"*(-(,b

)+ B, YERHESSBL.E&HS@+4(,.7 K $H(&'S" &, 7(<+&(" $>K+&+HOW P.<",7+*0 P3.<&*"*+3'(< $(,.) F
Vb,o)+ $i4=r R<$4.,&)  $+,-(- PYAR. BF(4+*0$.+RO S/ $#H+083 &' §<+/. ¥.,)(&0 &, HIR.*0$
$E>" 4 KR (&S FFAH)$*$+3) B3 BR. $(-'&.)&S$+).") $.4.&) F

VI &*+,-. ZR.*03,(>"4 $*+(, B+&&*$H&'EHB+0.*$>* (1", &+ $*+(,) 9+, 7#(<'.7 F.&#.., $+0.%) >R *&(<H
$E+(,) $-+(, 9+, 7H(<T E&H.., R+&7 &' *F (", &+ $*+(, BEFE, $-®(-'SABF+&&(<.#"*A

i, BL&H P >+<. 9T BR(7.,<. I>H, $@&*.4.10$(,. B.<'+,(<+/ &K:&B")(=/0 $R., $0$+).*F
WP))"<(+&(", $5%", H.&HI(<EK*0)&HP>P&*+,-. PJ&*1<&*.$,7 $@&*.4./0%(- &' 7:<&(RES"®. $/.4..&) F
V&), 7 1&D,7 S A&, $5E" T BH&&F K, B $H0)&AP&* <&*. B, 7 B P3(*+H)).4=/0 $*J&+<H(F>RK'. $
$$*0)&+/K, B'. §", H&HI(<P:=)&+,<. $+) $, (M. F

"4, $"ASSE, 1/.<&*/0&(%"1790,8')() B*'<.)) H)R.FOF.>(,(&./0K,7(<+&.TF

VB 994 $R(7..<. R+ 90,&)() RHBMAH<. K $R+<:4

G.$:).$">$ (- SR+<::4$#+)$+/)"$)3.<(>(. 7S(,$& . $\+0&"." $*.).+*<'$" $P/IU:ID.$M+)(<*0)&+/$<"+&(,-)F$
Z.40+).$T()</").TST .8+ (| TSA &HI[F-(<HIS(,>"*A+&(" $* ~+¥T(-$&' $4+,:>+<&*(,-$3*'<.)).)$">$_/.0+*.,$
= +4)'(3$4.&+)$T:+(-$&'$ EF$<" &+<&$4..&(,-$" $D.=*+*0$892$5A6pSTMS0. +*)$=.>"* $&" 0$#.* $&.)&.7Vb

G'.$4.8+/$)3.<(4.)$>(,+//0$7 J(R.* 7$&"$e.(F2$# (<'$&".0$+, TS#.$+T$+,+/01.72$<" ) )&.7$">$&*..$">$&" $).R.,
)&+&.)$E 4. 8HS-" ) P& B(, B3 T <&(" $+, 7S >(,. 4., &FSY.$'+7$)+43/.)$">$)&+&.)SM2SE2$+ 7$9F$G'.$)+43/.$
">$)8+& SMSH#+)$A") &IOS+ 7 25H#(8 $(43:+(&()FSZ&+E. SESH+)$, +*/0$. /N +/$3+4&)$">$) (/R *2$<"33.4$+, 7$/.+ TF$Z&+&.$9%
<" &+(,.7$)(IR.*2$<"33.%2$, (<H./2$-"/7284+-,.) (:4$+,7$"&' *$&*+<.$./. 4. &)FSY.$/")&$"*$)3.<(4.,)$(,$&' . $'+,7)$
">$E)&(,-SH="EHE H()B=S"E BHBHTS>(,(). 7S 4B+, HO)OFSY.$>" TSEHH<)$">B)&+=/ B (14$+, TS /(AS(,$"*
)3.<(4.,$8.)8.7$=0$+*<./$S"- /$(,$' () $/+="+&"*0(,$Z+,B["). 28U+/(>"*,(+F$Z(,<.$"*$&.)&(,-$(,$5A6A2$)<(.,&()&)$
HR.$S" TS&+ESE SHTT(&(", S >SS 448D 4., &)SI(H.$* ., (4$+, T$&(:4$3* 7:<.$+)&", 7(-$3*'3.*&()$(, $
&), ) (<HEH) Byi< F)D:3.<" T<&(R(&OB:3.F+47,)) .7 9:3.444-.804  B&F

339



_1.O+*., $.+4)(3 WF&(*)
\AIH",  ZZ#(&I*+T7 $8,. BEABAGI

P7R+,<.)$(,$):3.5<", 7:<&"*$4+& *(+1)$)<(.,<.$"R.*$& . $/+)&SEBS0.+*)$3*'R(7.)$+$, #$3.9)3.<&(R.$" $&".$
= +4)'(3%4.&+)$+)$ E1.&")2.+/$L."1#)"3*0"+3)/$$32.  $<"43").7$">$+/SH,"#,$./.4.,8)$+,7$&" . $4+,0$
):3.% +R0S$./.4.,&)B&+&S* A4+(,$1, H, "#,28>"+4( -$+$) 4™ &'S<*R $>*" 438" $/(-'&.)&$&*"-'$&' $' +R()&F

I.R./"34.,&)8(,$4+&" 4+&(<+/$4"T I(,-$* [+ &. T$&"$"N:+)(<*0)&+/$*.) +*<'$'+R.$>+<(/(&+&. 7$&" . $<*.+& (", $">$+$
, HP3"&", (<P H+)(<*0)&H/SH/'0B<'+r+<& ¥ (1. 7$+)$+$4+-,.) (4II(,<I+H:A(,:4$& . *,+*0$+//"'0$>"*4.7$=0$+$
)3.<(C(<$*+&("$">$&".).$./.4.,&)$3*.)., &(,-$+,8(,&.*)&(,-$).&$">$3*(4.$,:4=*$* [+&(",)'(3)b$%Be- 5w, sPSLF

G).$>(,7(,-)$.@3/+(,$& . $>:,<&(",$">$=(I/+0.*.7$=()4:&' J4+-, ) (4$>*+-4. &)$* <"R.* . 7$>*"4$&" $[:/02%

SAE6$ DL$<*+)'$+&$\")#.//2$ #$e. @ (<"$T+="R.VF$Q()4:&'$()$+3$'(-J"*7 *$&"3"/"-(<+/$(,):/+&"*$&'+&$+//'¥)

<" &K FUEAE( B+, &< BUTRE. $.,. 5487 K, $/8&F* +&(-F+0.%) $>B'. B~ ooW, sPLP:3.5<", 7:<&"  [®
340



P.$.,&(*.10$7(>> %, &$</+))$">$"'4)&. 43 *+&:*.$):3.4<" T:<&"*$+/["0$#+)$* <"R.* 7$>*"4$8&".$ DLS<+)'$
)(&.$#(&,.)). 7$=0$F *+/7$P,7.%)" $(,$'()$<'(/7""70$" $& $_/+(,)$">$Z+,$P:-1)&(,. 25! #$e. @ (<"F$P,+/0).)$
"S$&'(,2$#*(HI.T$4.&+/$+//"0$7.=*()$*.<"R.*. 7$=0$U":<HSY+7.$+ 78 ()$>(/7$& +4$7:*(-$",J)(&.$. @<+R+&(")$

0,&(*.10$:, H,"#,$4+,:>+<&:*(,-$3*'<.)) ) $+R.$=..,$:). 7$( $&.$. @ &*+&.**)&*(+/$3*'7:<& (", $">$& ()$'(-/0$
)3.<(H(1.7$+.4")3+< $+//"02$(,<"*3"+&(,-$3" " $&*+,)4:&+E&(" $3*'T:<&)SH(&'S)H.#.7$()" & "I(<$*+&(") 2$+)$
H#.11BH)$8 < )$ SFHE=H"+TST(R.*) (&0S">F++*.$.4*&'$ /. 4., &)$>"*4(,-$,"R./$+//"0$<"43" . &)$+,7$<"+&(,-)b

5V$G'.).$)+43/.)$<",&+(,$R.*0$:,)): +/$+//"0(,-$./.4., &) B (<'$#.*.$,"&$3*.).,&B(,$+/:4(,:4%5+//"0)$(,$5AEEF
N>3$&'.).$)+43/.)$+*.$>*" 45+ S+(*<*+>&$#' (<'$<*+)". 7$(,$&'+&$0.+*2$&".0$+*. $R.*0%:,:): +/$", $&'+&$=+) ()F

BVEG . $<"+&(,-)$", $&'. $)+43/.)S+*.$+/)"$:,1)H/E=.<+1).$<" > 4+/$<"+&(,-)$">$&' () $&03.28# (<'$+*.$=/., 7. T$#H(&'S
&'.$4.&+12%+,7$*(<'S(,B)(/(<+2$&(&+,(+2B4+-,.) (+25):/>+&.2$3")3'+&.2%+,7$<'["*(7 . 2$#.* $+/4") &$< . *&+(,/0$,"&$
+R+(/+=/.$(,$5AEGF$G . $<"+&(,-)$", $&'.$)+43/.)$+*.$+/)"$) "4.# +&$) (4 (/+*$&"$<"+&(,-)$", $(43/+,&)$*.4"'R.7$
>*A4$3."3).$</+(4(,-$+/(., $<", &+<&F

MVSG' . $<+*="$,+,"&:=.$(,7(<+&(",)$"=). *R.75(,$&" . $\+4+,$
)3.<&*+$">$&".$)+43/.)5(,7(<+&.)$&'.$3") (=(/(&0$&'+&$&".$
)+43/.)$4+0$5=.5C)4+*&$4.&+/d$4+&.*(+)2$# (<'$<",&+(,$
<+="$ +"&:=)5+)$./.<&*" (<$<"43",.,8) 25" *$&"$
&*. -8, $&' $A+&*(H)FSZ(,<.$&' . $4.<'+,(<+/$)&*. -&'$">
&'.).5)+43/.)5#+)$,"&$:,:):+/2$&'.08) "/ 7$=.$&.)&.7$>"*$
L) <EH(<H$< <& X () &(<)F

EVSG'.$()"&"3(<$*+&(")$">$&™*..$./.4.,8)$(,$)+43/.$YI5$
T+,&(4",02$<"33.%2%+,75,(<H.IV$#.* $.@8* 4. J0$)H.#.7$
T).. $+&SB/ >&V2$H(&'$*.)3. <&BE" S $E&.* ) &H(+/$+&(")$>"*$&").$
14.,8)2%+ 7$&' * B8 * >"* $+8$/(- $3*"=+=(/(80SE& +&$&".$
)+431)$<+4.$>F A4S+, $. @&H+&. )& (+$)"*<.F$G'.).$
@& 4.J0B)H.#.75()"&"3(<$*.):/&)$+*.$+-+(,$*.4(,0<.,.&$">
&").$"=&+(,. TS ASH] .- T$+](., $(43/+,&) 2%+ 7$>*"4$+,$
+].-.7$3(.<.$">$& S\ WHNI$<+)'$T. =+ () $# (<'$#+)$
+,+/01.7$=0$&" $/+& $I*F$\.)).//$s.*," JUI+*HF

IVSG'.$*.)1/&)$">$&" $3.,7:/:458.)8S(, 7(<+&.$&'+&$)+43/.)SYI5S+,7$Y Ip$4+0$)&(//$=.$.4(&&(,-$-*+R (&+&(" +/2$"*$
G-, &(<S., *-02H# (<$-*.+&I0S(,<*.+).)$&" $3*'=+=(/(&0$&..).$) +43/.)$+*.$,+,"&.<',"I"-(<+/$C)4-+*&$4.&+1) S
+ 7883 =4/ $H(, (-, $+)SH.IIF

PVSD:*&! *$A(<H)<"3(<$8&.)&(,-$) "/ 7$=.$7",.$" $&".). $A+& *(+))$&" ST .&.*4(,. $&' . (*$(,&.* +/$)&*:<&* )F$e"*.$
&)&(,-$)"ITSH)"$=.$7", $&"$7.&.*4(,.$&' . $.@()&.,<.2$.@&.,&2%+ 7$3*">(/.$">$+,0$-*+R(&+&(", +/2$4+-, &(E2$"*
<X (VB 9+431.) BH0E. $A(8&(-2BF,7 B.(*Y"*<. $56,%0 E

341



342



G.$%)&)$>F"ASY+7.)$_[+()$">$Z+,$P:-)&(,. $<H+) $* &*(R+/$4.8&+N$T"$,"&$A+&<'$+ 0$H, "#,$+//"0)2$0.8$
) HS+)&H(H(,-$<"++)3",7.,<.$&"$, "R J$07*(7.$<"43",7)$,"#$=.(-$( R.)&(-+&.7$>"*$' (- I&. 43 *+&*.$

):3.5<" 7:<&(R(&OFG)/"# 1&*'$".&3*.13:1/ 1084H). &ARN)/# 1))+~ HS#(#*+. 1&(1))+1."1#)"3*0"+&A&+2(, §+ JQ+
QIU: L §"43"7)  ME0B/(<(&( . $/(+*  &3/(- $58/.<&* B"" K& +<&(")FEPTH@E&:*$>$
V& AT VFOIH+-3)&(1 TG'VB@(&&.*)$).*R.$E&"S) (-, (>(<+,&/0$*+(). $&' $<H(&(<HBS&.43 +&* $&™ )" [T$>"+$
):3.5<" 7:<&(R(&0S(,$/+,&'+,: 4%+ 7$+<&(, (4B'07*(7.) 2$+/" -$H(&'S & *$&*+<.$./.4.,&)$*.<.,&I0$(7.,&(>(. 7D

Z<(.,.&0&)$>*"4%e")<"#IN ) &(&:&.$">$_'0)(<)$+,7$GC.<',""-0$+,7$ZH"/&.<'$TeN_GZV$+R.$7.4")&*+&.7$& .$'(-J
&.A43 *+&* $):3.4<" 7:<&(R(&O$">$+<&(,(4B07*(7.)$+, 7$7()<"R *.7$+$-., *+/$3*(,<(3/.$>"*$<+/<:/+&(,-$&'.$
):3.5<" 7:<&(R(&0$">$'07*(7.)$=+). 78" $&' $3 ("7 (<$&+=/.$+/", K

e., 7./ .R$&+=/.$#(&'$+/* +70$(,R.)&(-+&.7$=(,+*0$qS2%#' *.$&'".$,:4=*)$+*.$4+@ (4:4$<+/<:/+&.T$xyF$

P$-*":33">$<".4()&)$%+8$eN_GZ21$/.7$=0$P*& AS\FSL-+,"R2FFF$7()<"R.*. 7$&+8$< *&+(,$./.4.,&)$<+3+=/.$">$>"*4(,-$
):3.5<", 71<&(,-$<"43":, 7)$+*. G55+ - 7$(,$+$)3.<(>(<$3+88.* $(,$&".$3.5("7 (<$&+=/. $T+="R . VFSN&$#+)$.)&+=/(). 7$
&+&$ (1843 44&:*.$):3.5<" T:<&(R(&0$7.R./"3)$(,$):=)&+,<.)$<", &+(,(,-$4.&+/$+&"4)$& +8$<"4.$</"). $&"$

3'3/+&(, -5+, #8./.<&*" (<$):=) /IFSe &+$+&"A)$(,)(7.$&' $<*0)&+/$+*.$+)):4.7$&"$=.<"4.$'(-/03).,) (&(R.$&"$

S>> <&>K" R.L&(MH 9:3.%<",7:<&(R(&O0OF®

CW&(R.$(7., &G (<+&(",$">$&  $+TR+,&+-.")$3*"3 *&()$">SR+*(")$./.4.,8&)$3").)) (,-$./.<&*" (<$):=)". NS
*.3%).,&)$+$4+0"$)&. 3> " H+H*TS& H+*T) $+$3*"3 ¥ $<" +¥+<& *(I+&(",$">$*""4)&.43 . +&:*.$):3.4<", 7:<&"*)$
&+&$+R.$=..,$:).78)(,<.$+,<(,&$&(4.)B(,$4" ;4. &+/$30*+4(7) 2%+, 7$(,$4"7 .* $+.*")3+<.$+33/(<+&(",)F

G').$*.<.,.&$+)).))4.,&)$=+).7$" $./.<&*" $<" >(-*+&(")$(7.,&(>0$&".$)+4.$-*":35">$./.4.,8)$-(R.,$=0$
HES (1$Z<",.(7.55(,$'0$/.<&* JFSi*(,-$&" $i. RF2$U"*+7"$/ <&:*.$" $P:-1) &S5E2$5AA02$_(/$'./7$:35+$
3(.<.$">$3+3.5) " H(,-$& . $<" A(<HPS> "4 /+$>G 15[+ (@%/)&'(@"311H)@3?&0H!."1#)"3*0"+3)1/11$&40!

I.R./"34.,&)$(,$4+&.*(+))$)<(.,<.$4+7.3(,$&" . $5ApB)$:,7.*$).<*.<0$(,$ Z$-"R.*,4.,&$=/+<H$3*"0.<&)$+*.$

" 108, "#$=.(,-$*.3/(<+&.7$=0%$3:=/(<$).<&"*$*.).+*<" *)2$.>> <& (R./0$=*(7-(,-$&". $-+3$=.&#..,$&"."*.&(<+/$
3T (<&(",)$+,7$4+8& *(+/$*.):/1&)F$PTR+,<.4.,&$">$,"R.I$,&'+,:4]=+).7$):3.¥07*(7.)$'+)$) "#,$-*.+&$
3"&.,&(+/$(,$3*"-*.))(R.JO$*+() (,-$"3.*+&(,-$&.43.*+&:* ) $#'(/.$) (4:/1&+,.":) [OB/"# . *(,-$3*.)):*.)$* /. (*. 7%
S"EIHT:<&(",$">$):3.4<", 7:<&"*$<"43":, T)FIPS</"). $<"43+*() ", $">$7+&+$>*"4$ DLP4.&+/)$+,7$/+=3)&:7(.) $
*R.A/93.<(>(.4.,&+ K"4=(,+&(",) $,+=/(,- "4 RK.43F+&*. $/.<&*', B, 9:3.%<"7:<&(R(&OF

343



D.**(&.$-."3"/04.*$4./1&
_+H,&FBQ.+< 28U+ (", (+

G'.$ DLSH/"0$<"+&(,-))$. @"&(<P&*+<.$4.&+/$<"43")(&(",$<"**.)3",7)$</")./0$&"$> . **(&.$-."3"/04.*$)+43/.)$
"=&+(,. 7$>*"4$/+*-.$4.&+//(<$"@(7.$R.(,)$*:,,(-$&*":-'$&" . $/(4.)&",.$=.7*"<H$.,<"43+))(,-$&". L*(",$
_0*+4(73U"43/.@$+&$f(1+2$g-03&F$P,+/0).)$">$) (/(<.":)$-."3"/04.*$)+43/.)$"=&+(,. 7$>*"4$#+& . *$<'+,,./)$

>+ H(,-$&".$U.,&*+/$_0*+4(7$<+:).#+0$&.43/.$)"#.7$3*(4+*(J0$!+2$Z(2$P/2$+,7$D.$#(&'$" @ (7.$&*+<.)$T-z&Vb

G. 9@+ &"4=(+&(", $>+*. $+*&'$/.4.,&) SHE&'EFR+*(.&F>F+7("() 0&"3.) K)$=).*R.7 $>8./1&.7 K/(>9
"RAH(-$_+,& *$Q.+<'$T+="R.V2$" $& . SU+/(>"*,(+$<"+) &S, +*$Z+,&+PU* IF$S(*&: +//0$(7 ., &(<+/$4./1&. 7$*"<H$
>"4+&(",)$+R.$=..,$3*.R(":)/0$(7.,&(>(.7$=03$&'()$+:&"*$+8&$Q+(-(,-2$U' (, +OPW./' (:2$G+(#+,0$Z.8.3U(7+7.)2$
Q*+I(/0%+,7SU+="$Z+,$]:<+)$(,$Q+0+2%e. @(<"F$Z+43/.)$">$4.&+//(<$"@(7.$3(3.)$>*"43$&". $Q+(-",-SU+R.)$(,$
r(,-'+(23U'(,+$#.*.$&' . *4":4(,.)<.,<.$7+&.7$&"$ h59B2BBB$=8i&+-19113:1+-#1./(L$#!%#&*5!"* &0#*+&: &#0>

I.<+7.)$">$3'0)(<)$*.). +*<'$+,7$+*<" " (<HB(R.)&(-+&(",$<",>(*4$&". $:,(&0$+,7$) "3 ) &(<+&(",$">$+,<(.,&$
</&*)$(,$.R.*0$*.-(", $">$&' $#"*TFSG'.(*$<"l.<&(R.$3+*&(<(3+&(", $(,$&".$'(-'$&.<',"I"-(<+/$+,7$)3(*(&:+/$
+<'(\R.4.,&)$">3$&" $P&/+,&.+,$3)0<""+<" ) &(<B<(R(/(1+&(",$.,+=/.7$4" :4.,&+/$<" ) &*:<&(",)$">$30*+4(7)$
+,734.-+/(&'(<$&.431.)B(,$+$-/"=+/$4+,7T+/+$7)&*(=:&(", $3+&&.* $=+).7$" $&' . $N+ 7*+&(<$.M:+& (", $U%BI$| *$1F
Z./<&R.$-."4.&*(<$+:-4.,&+&(",$">$&". S, +&*+/$/+,7)<+3.$=0$3/+,+*$* >+}+7(,-$">$*(7-.)2$'(/) (7 .)$+,7$

4", &+(,)(7.)$#+)$:,7.*&+H.,$=0$)<"*.)$">$-., *+&(",)$">PP&/+,&.+,$&.43/.$=:(/7 *)$+&$>"<+/$3"(,&)$">$
3/+,.&+*0K,>*+)",7 F)'+,<. B.3*),&(- & F=7+<. S H(EP.&H4+&F(H) R'+&F ).FR. Y& 70F

344



P4" -$&" $4")&$:,):+/$)+43/.)$">$3'0) (<+/$&*+<.$.R(7.,<.$* <"R.* 7$(,$& . $#+H.$">$ DLS) (- &(,-)$+*.$
+(¥="%, 28) (IHI/(H.2$./4)&(<$3"/04 *$>(=. ) $<HUITEHS!-/8&) B&'+&$<+,$>+//B&"S&' $-*": 7$"R . *$/+*- $+* +)FSL <.
7.3")(&. 7238 $)&*+,7)$/(N.>0$(,&"$-./+&(,")$</:43)$? "ISSH#01]. +/) LHSBB=.>"* $):=/(4+&(,-$H(&": &S +$&*+<.b

NESOS(,8.*)&(,-$&+&B(,$4:/8(3].$<+).)2$#(7.)3* +T$($&(4.$+,TS/"<+&(" 2$& . $)+4.$.1. 4., &)$#.* $7.&.<&.Tb$)(/(<" 2%
<H<(A2$4+-, ) (:A2%+ TS="5" FSP - [$'+(*$+)$=.. $<H/.7$="*")(|(<+&.$-1+))$7:.$&"$&" ). $<" ) &(&:.,&)F$

VE<&"=*$5AIM2$S(<&"*(+2%P:)&*+/(+FSCFFF+$)+43/. $#+)$* . <"R.*.7$+,7$4+7 $+R+(/+=/.$>"*$/+="*+&"*0$+,+/0) )F$G". $
@+4(+&(",$* RA.T$&+8&$&' . $):=)&+,<.$<",) ) &. 7$">$+$,0/", J/(H.$+4"*3™:)$4+)) $#(& $&*+<.)$">$4+-,.)(:42$
<H/<(:42%="*"$+,79) /(<" F$Z(,<.$&'".,$&" . $"*(-(,+/$4+& *(+/25# (<'$#+)BH.3&SB(,$+, 5+ (*I&(-' &$<", &+(,.*$) *+,H$>*"4$
&™*. . $&"$+$4.* $'+/>J(,<'$H(&™ &$*.)(7:.Fd

\B.<&'=*BOIBAIEID/ ™, <. 2N&HQ, (.5~ 9&7T.& P T"§+<"3"II( K'//.<&79+43) & $OF 7 B"HKS
&S *">))SU"II($+&3& IN,)&(8:8.$">U"4()&*0$+8$8".$ ", (R.*)(&0$">$D/"*. <.$>"*$+ +/0) OFFF$G".$):=)&+,<.$
<" &t(,TS):<SH,"H#.$.1.4., 8)$+)$="*"28)(/(<",2$4+-,.) (:4$+,T$<+/<(:4Fd

VEH, +0$562$5ApM2$g, &* $\~")$3*"R(,<.28P*-.,&(,+FSCK+$>"*4+&(",$3+)). 7$"R.*$g,&* $\~")2$+,7$"=) *R.%)$
* <R TER(EF.")$3+H4& (<)) D& +&B +T$>+/]., FFFSG'). $3+&(</)$H.* $>": 7$&"$=.$+ $+4+/-+4$">$)(/(<", 2$="*" 2$
<H<(A2%+,7$4+-,)(:42$0:)&$E& . $)+4.$+)$+)$=.., $>": 7$(,$) (A(+*$<(*<:4)&+ <) $(,$"&' *$3+*&)$">$&' $#"*/TFd

Y'(L) (<" 28<+/<(:42%+ 7$4+-, ) (A$+*.$<"44" $.1.4.,&)$(,$E& . $G+1&')$<*)&2%="*" $()$,"&FIN&S<",)&(&:&.)$",/0$
MJI5B$3+*&)$3 *$A(//(", $">$&" $<*1)&2B4+H(,-$(&S* /+&(R.J0$*+* FSY'0B(&$)":/7$&:* $:38(,$&".).$)+43/.)$>*"ASM$7 (>>.* ., &
<" &(,.,8)$0.+*)$+3+*&B()$: H, "#, FEQ"" $+=)"*=)$, . &*" )$+,78()$:). 7$&"S) (/7$+,7$<", &*"I$, </ +*$* +<&(",)2$
+77(,-$&"$&.$)3.<:/+&(" $&'+&S+ - /B +(*$()S+$=0I3*"7:<&S$">$+$,:</. +*$3*"3:/)(",$)0) &.4F

P,$(,&.*)&(,-$+)(7.8( R"/R)S[FSP/. $S0,.H)$(,>+4")$e+*<' $5APPSC)#+A43$-+)d$<+). $+&$S (/) 7+.$U"//.-. 2$
(< (-+,FSP,+/0)()$">$&" $/+,7(,-$) (&) "#. 7S+ 7 (+&(" /. R N)$ (- *$&+,$&" )" 7(,-$+* +2$+ 7$&". " 7$
H4)$<" &+A(,+&. TSH(&'S="*" F

L&' *$./.4.,&)$>", 7$(,$+,-./$'+(*B(,</:7.$3"&+)) (:42$)(/(<",2$<+/<(:42$3")3"*:) 2$+/:4(,:42$"@0-.,2$</"*(,.2$

(*, /3" B+,-+,.). [ B"&H))(4 B'7(4 B(< B+ &+,4 )4 BT BA(&(HBS. BA(&(EK"& &S
3+*&(</+*0$(,&.%.)&(,-FEN&S#+)$>": 7$(,$+,5+,-./$'+(*$)+43/.$*.<"R.*. 7$(,$Z", " *+2BU+/(>"*,(+2%", $L<&"=.*$582$5A6pF$
G*(&(:48()$+$*+7("+<&(R.$()"&"3.$">$'07*"-., 2%+, 7$()$*+*.$(,$,+&* FEGH(&(:4$-+)$()$:). 7$&"$="")&$&" . $0(./7$">$,.</.+*$
#+* +7)0$&"$"=&+(,B&*(&(:4B(,$+,05+33*.<(+=/.$+4":,&$(&$4:) &$=.$4+,J4+7.$(,P,:</.+*$* +<&"*)$"*$3+*&(</.

<</ FHE) Y& B()P&>$H) F(- K $-/ S RP3., ®Y3.</+&(", FFF

345



N,$3+*&(<:/+*2$+$3"))(=/.$.@3/+,+&(",$>"*$*+7 ("+<&(R.$+,-./$'+(*$4+0$=.3,:</. +*$&.) &(,-F$D"*$(,) &+,<.2$",$D.=*:+*0$
852$5A9928#'(&.2%>(=*")$+,-./$'+(*$<"R.*. 7S+F'+/>I)N+*.$4(1.$(,$S"*). . +7) 23 #ASW*HSPT).. $</(33(,-$",$&".$,. @ &$
3+-.28)"*<.$: H,"#, VFIN&S#+)$7.)<*(=.7$+)Bc=+7/0$7+4+- 7d$*+7 ("+<&(R.$<"&&",$>(=.*$&'+&$#+) $(43*.- +&. T$#(&'S
7(82%+7%$,"$"7"2$7(7$,"&$=:* $*+3(7/02%+, 7$#+)$*+3(7/037() (,&.-*+&(,-$+,7$7()+33.+*(,-FFF

G *$+5.$,:4.5")$<+).)B(,$& /(& *+&:* $# * $+ - IS +(*$#+H)$,"&B.R.,$. @ +4(,. 7T2$(&$#+)$0:) &$+)): 4. 7$&"$=.
)3(7.*$#.=F$P$</+)) (<$.@+43/.$">$8& ()$'<<:**.7$" $L<&"= . *SK2$5APA2S(,SZ&F$]":()25e()) " *(2$# . $+ER+)&$+*.+$
<RH(-$4")&$">$E $<(&OSH+)S=/+,H.&. T$=0$+$3:* $# (&.2$)&(<HO$):=)&+, <. $*+,-(,-$>*"4$7(4.J)(1. $&"$5BI>""&$
I -$)&* +4.X)F$G" $4+0"*(&0$">$(&S): =/(4+&.7$" $-*", 7$<" &+<&K

G".$4")8$"=R(":)$3*" =/ ASH(&'ST"(-$+,05+,+/0) 0S()B&+&S+ - /S +(*SOSH, "#, $&"$):=/(4+&.2$)"4.&(4.)$H#(&'(,$
4(,:8.)284+H(,-$+,$+,+/0)()$(43")) (=1.5:,1.) $+$)+43/. $()$)&"* 7S, $+,$+(*&(-&$<" &+(, FIN, $&+&$<+).2$-+)$
<H4+E"F+30$<+ $=.5:). TH(>S&" <" &+(, *SOSH. 38&F). L. TFSP)S($r:(*(,7(2$& * $+*.$"& *$<+).)$# * $#(&,.)).)$
HR.SHTT.ISHTT(&(" HSH =S4+ & H(+IS+ES+$/+& *$&(4.25+>8 *$& $*(-(,+/$)+43/.$):=/(4+&.)FS$G () $/.+7)$&"$&".$
<" <) & HESE . B) =) &+,<.$()B)3(7.*$H#.=2$)"4.&(4.)$H(&'$c<", &+4(,+,&)Fd

U" R.¥).J02$(>$8&*: $+,- /S +(*$/+,7.78" $)3(7 *$H#. 228+ 7$&' ., $="&'$#.* $<"//. <&.7$&"- &' *2$&' $)+4.$*):/&$<"/7$
"<<HF$G()$4+0$+R.$+33., TSH(&'S+)+43/.$<"1.<&. T$(,$e(7#+023G.@+)2$" $L<&"= *$8M2$5A6MFSG'()$) +43/.$#+)$
+,+/01.7$=0$)8:7.,8)$+8$&".$ ", (R.*)(&0$">$G.@+)2$P:)&(, 25+, 7$>":, 7$&"$=.$<") )&, &S#(& FFF$&'. $4+))18&03.$8*..J
7(4.)(" +/$#.=FFF$S"#.R.*2$&' $)+43/.$7 (TS +R.$)"4.5:,1) +/$<" ) &(&:..&)2(,</-T(-BI(,<$+,7$& $+* I +&'  $
14.& $+&+:4 B B SR $= K)&(&.L&) K

346



Y.$,"#$I+R.$+$<",&.43"*+*O$+,+/0)()$&'+&$<+,$)'_7$/(-'&$"'$&"$4"/.<:/+*$<"43u)(&(n'$u>$+’_./$.+(*F$_.0//()$
Q:7(,-*$">$D*", &(.*$P,+/0) ) $]&7TF2$+SR.*0$)H (/. 7$+,+/10&(<+/$)<(., &) &SH#(&'$&'. $<+3+=(/(&0$&"$7"$D":*(*$G*+,)>"*4$
N,>*+*.7$723.<&*"4.&*0$TDGIN\VSH#(&'$+$!(<"/.&$PR+&+*$MpB$)3.<&*"'4.8.*2%+,7$+)$U*"4+&"-*+3'0ze+))$
Z3.<&*"4.&*0$TfUzeZV2$<"43/.&.7$& ()$# *HF$S > $+*.$'.*$*.):/&)$>*"4$+$)+43/ . $* <"R.*.7$(,$Z+<*+4.,&"2$
U+/(>"*,(+2$",$!"R.4=.*$552$5AAAb$

G $0+,- /S +(AB<" ) )&) S >F> (5" $4+8 H(+H/$H(& $3*'&. ( $+4(7.$&03.$/(H+-)$) " H#(,-$ (&S $>*" 45+ $+, (4+/2$
=("1"-(<+H$)"*<. F$G" $7+&+STDGINWVE<"43+* $</).)&S$&"$* > *.,.<.)$">$) (HFSN&S()$7.>(, (&./0$,"&$>*"4$<"=#.2)F$
G $>(=1)$+)"$+R.$)A+IS+4" 8)$">$+,$.)& *$803.$4+& *(+/$+,7$"&' *$<"43", . &)$" $&'.$)*>+<.F$P,$
+8&.438B()$(,$3-*.))$& "S> *8&' *$(7.,&(>0$8 AFSG' * $+* $+)"SR"/+&(.)$+))"<(+&. TSH(&'S& . $+,- /S +(*F$Z"$>+*$
[(-&$=*+,<" . 7$07*'<+*=" )$'+R.$=..,$(7., &> (. 7T$TIUZeZVFIP,"&' *$&.)&$()$=.(,-$7",.$TDGIN\$"R.*$&(4.V$&"$
7.8.74(, $(>$8 > $+*.$"8' *SR+&(.)FSZ 4. $<*, &$)3.<&*+$(, 7(<+8.$&" * $+* F$

G'.0$<")()&.7$">b$814.8/0/3*'3+,.0$8]4.8'0/I5J3*"3.,.0$8]4.8'0/I5)=:&.,.0$84.&'0/J3.,&+,.03MJ4.&'0/J$
3.,.&+,.03.@+,.087(4.&'0/J3.,&+,.038#"SU ,Sse$TA".<:/+*$#.(- &S| SKEVS07*'<+*=" $)&*: <&* )$T)3.<(>(<$
0"4.58:,(7..&(>(.7V0$",.$U (S5, $07*'<++=" $TA".<:/+*$#. (- &S|$558VST)3.<(>(<$()"4.*$:, (7., &(>(. 7VF$P/)"$
(7(<+&.T$++.$<+4=" 0/$):/>(7.$STULZVS+,7$<+*=" $7():/>(7.$TUZBVFSG" * $+*.$3")) (=/0$' +R(F$07*'<+*="))$
3%).,&$):<'$H)B&H"SU 56Sce$<"43",.,&)$+,7$+3U s1Ser<43",.,&F

G'()$)+43/.$<"43+* )$#(&' SDGIN\$) 3. <&*+$(,$"&' *$)+43/.)$& +&$Q:7(,- *$'+)$. @ +4(,. 72$+,7$& * $0$,"$

AD)&(" > $<"43")(&(", FEN&S($3")(&(R.JOS(7. &(>(. 7$+)$<" &+ (,(,-$).<", T+*0S+4(7.$/(,H+-)$) (4(/+*$&"$3*"&..(,2
+,7$<"43+* )$</").J0S&"S) [HFSG' () $#"/7$). A$&"$+T7$+44: (&(" $&"$&' . $)3(7 *$#.=$&' "*02$=:8$&".$)..4(,-/0$
=("1"-(<H$(-(,$=08$,"$4.+,)$3*'R.)S& OFSP/)"2$& . $+77(&(", $">SR"1+&(/.)$).. 4)$&"$<" &*+7(<&$& . $)3(7 *$&"."*02$
+,7 $+0 $@3/+(D:=/(4+&(", ™ "R* ZD:7(-* E/(R.) BOKS'&EH&*+I0"*4.7 §3(7.% Bt.= $+& *(+1F

347



G $*/+&(R.$<") ()&, <O$" >+, +0&(<+$*.):/1&)$"=&+(,. TSR *$&' . $/+)&SKS7. . <+7+-)3'5-1+-#1"3(%&*#O!

1$/"#.18*14/) &3 1) #583*.13:1+-#IH3)$ONS)&*",-/0$.R(,<.)$&".$)0,&" . &(<$"*(-(,$">$a+,-./$"+(*;$+,7$a)&+*$0.//0:$
<"43" T)F$G'.$+4(7.$3"&.(II(H.S/( H+-)$(,$+,-./$'+(*$=(, 7$&"-.&' *$.@"&(<$<" ) &(&:.,&$./.4.,&)$&"$>"*4
+R135/+&S$#H!.'1#)"3*0"+3)113$2(#): & (/(1.7$=0%)3+<.<*+>&$>"*$+84") 3" *(<$ge$4"7 (> (<+&(",$+33/(<+&(",)F

N&S$<+,$=.$*.4)",+=/0$):*4().7$&'+8&$)0,8".&(<$3"/04.*$):3.*<", 7:<&"*)$">$&'()$&03.$+*.$.@&*:7.7$>*"4$'DL)$
75(,-$+ *(+/$7()3/+0)$&"S-., *+&.SR():+/$.>>.<&)$">$-/"#(,-$&.,&+</.)$'+,-(,-$7"#,$>*"4$-/"#(,-$<*+>&2$"*$
+--["4 *+& TS+ T$+$</) &S ">S-/"#(,-$<H+>&$2-(R(,-$&". $(43%.)) (", $">$+$*"&+&(,-$/:4(,")$<"<"™ F$e+,0$
R(7.")$">$&' ()$&03.$">$+,"4+/"))$+ *(+/$+<&(R(&O$+R.$=..,.$*.<"*7.7$(,$="&'$7+0&(4.$+,7$,(- &&(4.$).&&(,-)F
P$-*"#(,-$="70$">$3'0)(<+/$&*+<.$.R(7.,<.$'+)$=..,$<"/. <& 7$(,$+))"<(+&(", $#(&'$=(1+**.$ ' DL$7()3/+0)$&'+&$
(,</:7.$7.<.3&(R.$+.*(+/$="+R("*)$# (<'$4(4(<$& . $"77$+33.+*+,<.$">$7..3]).+$=("/:4(,.)<.,&$"*-+,()4)F

i+0/(-'&$3"&"-*+3)$#.* $&+H., $&"$7"<:4.,&$0.//0>()'J/(H.$ DLS)(-&(,-)$"R . *$3"3:/+&. 7$+*.)$(,.$7(>>.*..&S$
*-(")$">SE SHHITFSL,.$):<'$. R, &$H#+)$*.<"*7.7$(,$&' . $)HO$+="R.$e. @ (<"SU(&O0$+(*3"&$" $e+*<'$52$8B85$
T+="R.2$/.>&VF$P,"&' *$ DLEH(&'S/",-$>/"#(,-$&.,&+</)$H#+)$"=) *R.7$=03",7%.7)$">$.0.#(&,.)).)$" $e+*<'
A2$8B8BS$"R.*(,-$"R.*$Z+"$_+""2$Q*+I(/$T+="R.2$<.,& *VF$r: (& $+$)(4(/+*$ DL$+33.+*. 7$(,$& . $)H()$+="R.$
i$_+M28U+ (" (+$(,$[/0$">S8B582$7+1/(,-$" /" H . X SH(& ' $+$=*(-'&I0S-I"#(,-$+, 7$>/+)'(,-$4+))$">$/" -$

&, &H+<] )+ -(,-$7"H#,$=/"#S(&ST+="R.2$*(- &VF$G'. $&"3$">$&'()$) 3. * (< HS< +>&S-I"#.7$+,$.4 *+/7$-*...F

Z(/. &S+ *(+/$+<&(R(&(.)$&+H(,-$3/+<.$0:)&$+="R.$&' $<**,&$* )(7.,<.$">$& () $+:&"*$(, $8B8BS#"/7T$+R.$-",.$
S&(*10$:,, "8 (<. THH.* $(8SB,"&S>"*$&" $T()<"R.*0$"SF5!. +/0.13:1/*5#$l+-/+1-/01:/$$#*1/") 3. . /1*#8&5-%3)K.!
D3*HIS/HHFOI-451)3(1)).11/)GHOIZHI+-#1)3/0.&0#  F$g>>"*&)$&"$<"//.<&$)+43/)$#.*.$,"&$N:(<HS$.," - F

G".$):*3*()(,-$:=(":(&0$">$&".).$<:*(")$&03.)$">$ ' DL$7()3/+0)$+,7$&" . $) &*+,-. 2$*+7 ("+<&(R.$*.)(7:.)$&'.0$
">&.,$/.+R.$="(,7$+*.$<", <AL 7S>*"4$&" . $-.,.*+/$3:=/(<$=03&".(*$*+3(7$):=/(4+& (", S(,$#+*4$&.43 . *+&* ) F$
G'. %,&.,)(&0$>F+7("+<&(RB40)(") $(R., $>$0R'". 90,& &(<H(HIHB"/04.* $(= 5% 7 B.(*$>>.<&, $
&' $4+, F'7080F(*.<BHH(, &K"&+<&R. $'&%.., P.E&¥"<4.&.7 § B:=/(</OHR+(/+=/%.).+*<' F

348



Ng:,. $>BBSME* FPRE"'.= $.,7 $.).+*<"*) H&'. $+/(." $*0.<& *<'R*B N(& +,"4+/") $ 4.&"*($
A+& *(HNS*"AR'. §.+>/"* $>$ +3:+ $.# $(.+ B(< $HF&)(7. B $<<3&TR+/:) $"E 08,4 &
"=0.<&)$H#(&'(,$":*$)"+*$)0)&.4F$GC".$"<.+,(<$). H*<'$+* +$#+)$&+*- . &. 7$>"*$* <"R.*0$">$4.&."*(<$7.=*()$
+))"'<(+&. 7T$H#(&'S&' . $/"#I+/&(&:7.$=*.+HI:3$">$U!gLZ$SB8B5EIBS5IBKSTNe5VS="/(7.F$G'.$4.&."*;)$g+*&'I=":,7$
&*+0.<&"*02%'(-'$R./"<(&0$+,7$'(-'$7.,)(&0$3*.).,&$). R.*+/$:,)): +/$>.+&:*.)$&'+&$<+,,"&$=.$.+)(/0$7()4(). 7TF$
G.8((&((+/$<",<)("))$3*).,&.7$=0$&". $-*":35(,$&".(*$>(*)&$3:=/(<+& (", $'+R.$,"&$&+H.,$(,&"$<",) (7. *+&(", $&'".
@()&.,<.$">3)(4([+*$4+,J4+7 .$<"43")(&.$4+& *(+/)$&'+&$3")).))$):3.*<", 7:<&(R(&0$+&$*""4$&.43.*+&:*.F

e+,03.@+43/.)3">%)(4([+*2$. @"&(<$4.&+4+& *(+/)$+R.$=..,$>":, 73", $g+*&'$?(,$&". $<", &. @ &S " >$+*<"."/"-(<+/$
7(<"R.*()$+,7$4"7.*,J7+0$ DL<*+)'$*.&*(R+/)F$D.2$e-2$G($)3'*:/.)$4.4):*(-$  hBF8I$A4$($7(+4.8.2%+
>#$.4=77.7%(, ID.$"@(7.$+--*.-+&.)2%#.*.$* <"R.*.7$>*"4$7.3&")$">$5F9I8F8SHAFSP,+/0).)$">$96BBBRS
)3.<(4.,)9)"#.75ch+-,.8(8&.3. @& *("*)$H#(&'$)"4.$. @ &.*,+/$+,7$(,&.*, +/$7 ., 7*(&(<$+,7$3/+&.5)&*:<&:*.) 2%
+"-SH(&'SR+A*(":)$3'+).)$+,7$4"*3"["-0$">$#:) & (& . B(, & . *-*"#&") 2$+,7$<"43/.@$" @ (7. I+/"0$(,&.*>+<.)dF

73" %1)$(,$> (8. $4+8*(@
f+/(1."$_*"0.<&$TPF$]".=V

G*+<$/.4.&+ $+0)) ERA.T B, $,)+I0 (- K&, &S>VH)2$SENS/+-/+( &7 HF&( K DS
E693.%/) R+ JH./05.3%).8& F.4,+8) $5B+>+<&*7 $.)3+<. $0(34.& F.)&*0.7 F*(- $
19" - E)A< 0,0 BYHEES'() S@"&(E"43")(&(", BHE<) HFBE&(, SR 43" (&(", $5.+(&S$
):3.4< Ti<&™ K"43")(&) &+)&) BHILIS2(H) 14#&* 1&H+-#12)/(&0. 13:10&PNQ52146,7 ) $#)3.1/"# |
5)/48+23*+)3$/$$32F.<"R.*.7 $FAR. BAEBDL $+)' $, R $/+() $>F+ P-)&(. BH# R.OK'F

349



D.2%e-2$G($)3".*:/.)2$hBF89$44%$7 (+4F
_+<(>(<PL<.+,$>/"P8SHAS$T7 .38

350



Z73.<&*"-*+3(<$+,+/0).)$">$"1, 7%.7)$">$) 3" 1/ )$<"/.<&.7$=08]".=)) $&. +4$+* $)&(//$(,$3*"-*.)) 2$3*"4()(,-$
&"$3H'R(7.$4" $T+EAS>"B<"43+%()" $H(&'S&'. ) (A(+*$<"43") (&(" $">$.@"&(<$):3.*<", 7:<&"*$4+& *(+))F$G".).$
4. 8AA+&H(H)B(, </ T )$ak - [B+(*;$+A(7.$3"/04. 58, @E&*:7. 7$>*"4% DL)2$": +)(<*0)&H/S+//"0)$"=&+(,. 7$>*"4$
"DLE<H)')2$4.&."(<$7.=+()$+, 7SgGSR()(&"*)0$+, 7$> **(8.$-."3"/04.:)$. @ <+R+&.7H($+*<".""-(<+/$<" & @ &)F

G'.$-*",7=*+H(,-$8B8M$*.). +*<'$">$&" . $f+/(/."$_*"0.<&$'+)$):<<.))>://0$7"<:4.,&.7$&" . $*.<"R.*0$">$
&*+<.)$">$4.&+//(<$7.=*8RQ,!3) &5&* 1 &*1+-#!1'%$&" 103 (/&*I/*OIH&+-!+-#1+/"&+!."113)+!3:11'%$&"/+&3*1&*(/L3)!
V#AN)"-1L3)*$.>  $\.&*(R+/$3*'0.<&)$">P&'()PH(, 7$'+R.$<.*&+(,/0$=..,$<",7:<&.7$", $+F*.-:/+*$=+) () $=0%
R(*&:+//0$.R.*0$-"R.*,4.,&$",$":*$3/+,.&$>"*$) . R *+/$7.<+7.)$,"#2$0.&$H.3&$:,7 . *$+$3"/(<0$">$) &*(<&$).<*.<0$
L758>07(-$>%"4$=/+<H$=:7-.&$"3.*+& (") B(,S<"* T (,+&(", S#H(&'$&'.$ Z$-"R.*,4.,&$?(,$+$4+0"*(&0$">$<+).)F

)" +,&83",", $&*+,)4:&+&(",$*.). +*<'$=0$ Z$!+ROB/+="*+&"*(.)$=.-+,$+>&.*$7.4" ) &*+&(",)$">$+$)&.+4]
7*(R.,$aD"*<.$0,-(,.;$3*"<.))$=03Q*(&()'$<". 4 &$I*F$Z&.3".,.$944.,)$#+)$R.*(>(.7$=0%&.<",(<(+,)$(,$5kA6b

g+*/0$(,$5KA62$Q*(&()'$<" 4()&$Z&.3". SSF$A4.,)28&" ., $*.)(7(,-$( S HSW*H2$+,,": <. 7$&' . $7()<"R.*0$">$+$, .#
1.4, &SH (<$>(/)$& $tR+<+,&$)3+<.$.@ ()&(,-$(,$&".$):=J-+":33">$F*": 3PN 128+, 7$#(<'$ . $&":- &$&"$=.$&".$
(,&*4.7(+&.$A+&& *$>*ASH (<) IR *$+,7$-"1T$+*.$>"*4. TF

FFE$g44.,)$)+(7TDSIL*S</+(AB()S& +&$BE& . $./.4., &S(,$")&(" SOSE * >"*.$,.(&' *$) (/R .*$,"*$-"/72$=:&$# (<'$4+02$=0
"G, #$3'0)(<H$4.8"7)2$=.$<" R *&. TS(,&"$-"ITKSY.$7"$,"&$<" ):4.5+,0$<" 4(<+)$"*$"&' *$<")&IOS4+&.*(+)$
(,$"*$3%'<.))OBH+&SH.$1). $(B4+(,/0$.,.-08(,$)"4.$">B(&)SR+*("1)$>"44)2$): <'$+)$' . +&2%./. <&*(<(&02$4+-,.&()42$
F+R(&02$<™)(",28<" A(<+H$+>>(,(&02$@I*+0)$+,7$&" . $/(H.FFFSL*$<'(>$)"*<.$">$.@3.,). $)$& . $&(4.$* /:(*. 7$>"*$
=H(,-(-$H="18$&' $7.)(*. 7$4".<:/+*$<'+ - JFFFSL,.$", <.$">$) (R ASH(/$3*'7:<.$  “a$">$+ $",<.$">$-"/7TFFFt

S.*=*&$D0>.$*.3"&. T$&'+&SI*FSGA4.,)o$3*'<.))$<"43%(). 7$>(R.$)&+-.) bS5V $4. <+, (<+/$&* . +&4.,&0$8VS>: @ (,-$+,7$
[+ & (" 0SMVS4. <+, (<+H/B&* +84. KROSEVSE* +8&4. &SH(&'S+BA"T(>(. 73, (&*(<$+<(7t2%+,7$IVE* >(,(,-F$i*F$g44.,)$) +(7hs
ING* .-+ 7$& . $4.<'+, (<HS&* +&4. &$+)B&' B./1"/ I*. F$G .$>/:@(,-$+,7$-*+,:/+&(",$).*R.2$N$&'(,H2$4.*/0$&"$

*, 7458 $4" <[+ $+-* +8&.$))<.3&(=1.$">$T()3/+<. 4. &+, T$* +**+ - 4. &Ft

G'.$4.<'+,(<+/$&* +&4.,&$#H+)$+<<"43/(). 7$=08$4.+,)$">$i*F$g44.,)*$tD"*<.$g,-(,.12$#'(<'$. @ .*&.7$3*.)):*.)
(,$.@<.))$">$9BB$&",)Z(,85+&SR . *0B/ #$&.43.*+8&:* JF$Z& 3BE2$:) (,-$t4" 7 (>(. 7%, (&*(<$+<(712$<", &*+7(<&)$&'.$)&+&.4.,&
4+7.$.)) # * 23&'+&S$t#.$7"$,"8&$<" ) ):4.$+,03<" 4(<+/)FFF$(,$":*$3*"<.))Ft

i"F$g44.)$(,</:7.75+3)+43/.$">P*-. &+:*:4$+,7$&".).$(,)&*:<&(",)$(,$+$/.&& . *$T85$e+02$5KA6VI& "$Z(*$Y (//(+4$
U*"H.)b$tG+H.$+$e. @ (<+,87"//+*$+,7$7()3"). $(&S$(,$+,$+33+*+&:)$#' (<'$#(//$3*.R.,&$.@3+,) (", $"*$>/"#FSG'.,$
):=0.<&P(&P&"$' . +RO2$*+3(72$+,75<",&(,:")B=.+&(,-$:,7.%$<", 7(&(",)$">$<"/7$):<'$+)$&"$3*.R.,&$.R.,$+$&.43"*+*0$
*().$">$&.43.5+&:* $#'., $&' . $=/"#)$+*.$)&* <HF$G.) &P&'. $4+& *(+/$>*"4F$":*$&"$":*2$+, 7$+&$/.,-&'$0": $#(//$>(, 7$

4" $&'+,$&" $&*+<.$T/.))$&'+,$",. $3+*&$(,$5B2BBBVS">$-"/7$#' (<'$&". $7"/[+*$"*(-(,+//0$<",&+(,. 7TFt$

Z($U""H.)$H#+)$:, +=/.$8"$* 3/(<+&.$&".$.@3.*(4.,&$3&"$'()$)+&()>+<&(",F$S.$*.3"&. 7Tb$tP$)3.<(4.,$">$P*-. &+:*:4$
)., &$4.5=0$1*F$ga4.)$+)$=...3.@+4(,. TSH(&'$E . $)3.<&*"*+3FINES<" ) )&)$">$-"/TSH(&'$+$>+(*$3*"3"& (", $">$
VIR *$+, 7$+$/(&81.$<"33FSI"$/(,.)$=/" -(-$&"$+ 08 &' *$H,"#,$./.4.,8)2%+,7$,"$:, H,"#,$/(,.) 2$#.* $7.&.<&. TFt
G'()$+,+/0)()$.).4=1.)$&+&S">$"*T(,+*0$=1//(" $-"172$# (<'$<" &+()$) (/R.*$+,7$<"33.*$&"$4+H.$(85+*7 *$+,7$

4 $>7)(=/.$&+,$3:* $-"TF$

N,$+$*.0"(,7.22$1*F$g44.,)$,"&. 7Tb$tNS'+R.$*.<.(R.7$+$/.&& *$>*"4$+SR.*08.4(,., &$D.//"#$">$&' . $\"0+/$Z"<(.&0$
(,>"*4(,-$4.$8'+&$'.$'+)$3.*>"*4. 7$&' . $<*:<(+/$.@3.%(4.,8%):--.)&.7$(,$40%$/.&&.*$">$e+0$852$5kA62$& "$Z (*$Y (//(+4%
U*""H.)F$G".$-"/7$<", &+(,. 7$(,$&".$e.@ (<+,$7"/+*$+>& *SEBS"*)$">$(,&.,). $<"/7$+,7$<", &(,")$+44.*(,-$#+)$

> 7$&8"$=.$8BFA|$4"™* $&'+,$&' . $":+,&(&0$">$-"/7$<", &+(,. 7$(,$&'.$)+4.$7"//+*$=.>"* $&' . $&.)&FdK

FESQA4. )$H+)$():.7$).R*+/$ FZF$_+8.,&)$>"$(,R.,&(",)0$+8S$/.+)ES&H"S">$E' 434+0$=.$* [+&.7$&"$'()$3*'<.))b$
€9B52AAPSTEIS[:/0$5KAMV2$g/.<&*"/0&(<$=+& 0%+, 7$EIB52AABSTEIS[:/0S5KAMV 2$P 33 +*+8&:)$>"*$g/.<&*"10&(<$g @&
e.&+)F$IF$gad. )e$D"<.$g,-(,.$3*"7:<.7$'+44.%(,-$3%.)):*.)$(,$.@<.))$">$9BB$&" ) Z(,8$+&SR.*0$/"#$
&.435+&*)F$G').$.>>.<&)$<+,$=.$+<'(R.7$=0$+$R+*(.&0$">$4"7 * $4.&"7)ES

G.$-*+&3)(43/(<(&0$">$& $4.&"7)$.43/"0. 7$=0$*F$g44. )$+R.$+)&" (). 7$4+,0$* ). +*<' H$'R *$&".$
<., &*0$)(,<.$'()$3* /(4(,+OSH*HS" $+&"4(<$&*+,)4:8+&(", $">$4. &+ F$G' $<"72$4.<'+,(<+/$3*.)) *(1+&(",$

4+&<(- SUERA(, &P F>&EK(- /% MBAUR 4d.)  SR.&+/0 §/7 SPBBYI $>$"/7 RS
&.$Z $+ROZF)$L// $)$) KR.&(", $8(- I@3M(R.&K A(<H S™4/+&(") $.>™. §) F.+& & H5ABF

351



G".$5KAKS7()<"R.*0$">PO&'( $>":, 7$(44.7(+8.$+33/(<+&(" $($&" . $>(/TS">S+/<' A(<H$&*+,)4:&+E&(" 2$H# (<'$
= <4 $+<<] FH&.TS=0$* ., #.7()&(&:&(" +/$(,&.* )&S(,$&' . $):=0.<&F SN, 7:)&*(+/$3*"7:<& (", $">$:*+,(:4$4(,(,-$
#H)$3+*+].1.7$=0$*+3(7$7.R./"34.,&)$(,$&"."*.&(<$3'0)(<)$3.*&+(, (,-$&"$+&"A(<$T(4.,) (") B+, T$&' *4+/$
@3+,)("$<">>(<(,&)F$I.<+7.)$">$.@3 (4., &+HSE&*(+)$H#.*.$+)).)). T$&"$7.& *4(, $& $<*:<(+$T(4.) (", +I$

* 14&(") (3)$.,+=/(,-$+&"A(<$<" RA) (", 2$()3(*(,-$&" $<" (). $>"*4:/+(<$) [:&(", $>*$  1-3*3*N)#.3*/*"#>

HCHSR Y TSYHENN2S- -0 &S Y +E&.*$]))+-. S H. 7T$>"$&" $-"R *,4.,&$">SUL<")"R+H(+$",$).<*.&$
+&"4(<$3'0)(<)$3*"0.<&)$* [+&. TS&"$&*+)4:8+&(", $">$4 &+])2$" > (< $4:<'$#+)$H, "#,$>*"4$&".$4.7(R+/$
HRNB"S$G 3.+, $H/<' A0BH.38F$=0B&" B\") (<F:<(+,BL*7 FS *+, (:4$4(,.)$(, $="&'BH#.)&.* $+,75.4)&.*$
*-(")$">$& <", &FOSTH #SH<' . 4()&)S>H"AS+>+*2$(,</:7(,-$P,&",("$7.$e.7(<(2$&.+< *$">SH["+,,.)$">$]++Ib

(58" $3")&H+S3 (TS SSY HTSY+HSNN2S+SUL <) R+H(+ $-. -0 &2 FSY +/&.*$]:))+-.2$& " H$+R., $(, $+$
=T(-$7). 873+ & TS=08& $e /. ) B( Y +) (-&" FSIH(,-$'0B*.)(7.,.<. SH(&'S&' $o./1.*)02$ $<" &(,. T$&"$
+)) 585 OBH, "#.7-.5(,$8".$>(/7$">$+/<" 40$=0$+<<"43/()'(-$4(,"*$.@3.(4.,8)$H#(& S[+<H*)$+)) ) &+,<.F

i%(,-$& $&(A.$IFS]))+- $#H)$<", 7:<&(,-$. @3 (4. &) SH(&'S[+<H2$' $#+)$-+(,(,-$&.,*.$+&$&".$" (R *)(&0$">$
Y4)'(-&" FSY(&(,$&"$ ,(R*)(&O2$IFS]:))+-.$=.<+4.$+))"<(+&.T$H(& ' $I"<&)$Q.<H. *2$GF$e (/. *2$+, T$[F$e (/. F$
G'0)$-":3$>"4. 7+, $:,2) +/$<"4=(,+&(", 23> *$I*FSQ. <H.*$+ TS*FSCFSe (/. *$#.* $<'. 40 &)$+ TSIHFS[+,(<.$e(//.*$
#4)$+$3'0)(<O&F$G()$-*":3$#+)$<"440) (", . 7$=0$*F$S(<&"*$i.,,0$&"$7.R./"3$+$* <"R.*0$3*'<.))$>"*$4(<*'>(,.$
SUT$H)) <(+&. TSH(&'S- 1" (<H/$T.3")(&)$">$+$A(<+<.")$) < 0 &S/"<+&.7$, +*$U/. $g/:428Y+)'(-&" F$G' $3*'0.<&2$
&"&HI0$>(,+,<. 7$=0Se*F$i., 028#+)$):<<.))>1/$+,7$-+(,. 7$(44.7 (+&.$* #+*T)$>"+$&' $-*": 3FFF

S"#.R*2INS&'((HB(&$">$(43"*&+,<.$&"$,"&.$&'+&$&' *.$()B,"$":.) & (", $+)$& "$&' . $a>":,7.*;:$"*$a7 ()<"R.*.*;$">$&".$
&.< 1 "-02$+)$(&S()F* /+&. TH&"S&' )$-*":328#+)SI*FS]:)) +-. FSIHFS]:))+-.287.<.+). 7$(, $5A662$/.>&$, "$&*+<.$&"$&".$
[-+<0$">$'(VBH, " #/.7- FSNS'+R.$,"$(7.+$#"$4+0$'+R.$3+)). 7$&".$(,>"*4+&(",$&"$' (423" 23 (>$". $+</: (*. 7$(&$) &*(<&/0%
3" $'()$"H#, F$is. $&"$&" $/+<HS">$<"43:8.%(1. 7$*.<"*7)$+,7$&" . $7.)&* <&(" $">$+<<":, &) $=0$& . $Y+H2SN$#+)$:, +=/.$
&BHH. $,08*-*)) &R B3+, BH&F F))+-. P

NS $>8 *4+8S>H YNN Dr.oyY+/& §))+-.  $H+) B> TRR. $Z B> $ SR.&HI0 K" &(.7 ¥) $
+/<' 40$# *HS(,$=/+<H$3*'0.<&)$>"*$&" $-"R.* 4. &FSP//$* <"*7)$* -+*7( - S FSYHE*$]:))+-.$#.* $.@3:,-.7

SHA<, ) )ST+EAFSC . $+5.$,"$%.<"7)$3. 48+ (,(,-$&"$'()$*.). +<'$3*"0.<&)$+&$&".$, (R.F)(&0$">$Y+)'(-&".))
£./"-0$1.3+*&4. &F$G").$>+<&)$): ) &S]:))+-. $&*+,)> ** T$(,&"$). <*.&S$:, 7. ¥-*": T$+/<" 40$*.) +*<'F

'@ (4(&0$">P&' . $Z.+&&/ . $<+43:)$">$&'.$,(R.*)(&0$">$Y+)'(,-&", B&"$# /7 I</+))$+.*")3+<.$*.). +*<'$>+<(/(&(.)$
+&$="&'$Q".(,-STA$4(/.)$+#+0VS+,78]"<H'"..7$e+*&(,$T8BS4(/.)$+#+0VS)&*",-/08):--.) &) $I*F$]:)) +-.;)$#"*H$
3F<T7.78(,$).<*.<0$:,7 *$<" &*+<&)$H(&'$", $"*$="&'$">$&".). $4(/(&+*0I(, 7:) &* (+/$<", &*+<&"*$<"43+,(.)F$

D"/["#(,-$>*"4$&'.$.+*/0$+/<".409):<<.)).)$">$i*F$g44., ) $+&P&" . $&:*,$">$&'. $<.,&:*02$3'0) (<) $3*(,<(3/.)$

S +HE(-$3" ), $& +,)4:&+&(", $+H/<" . A0B#.* $+/* + 70PN (& . $#.//1$7.R.["3.7$#(&'(,F) . <*.&$ Z$-"R.*,4.,&%
3*'0.<&)$3*("*P&"$&" . $5APB)FSL,.$<+,8):*4(). $&'+&3]:)) +-. $#+)$-(R.,$+,B(R(&+&(",$".$<":/7$,"&F*.>:).0$+,7$
)=, 7$+$,", I70)</"):*.$+-*..4.,&B&"$+<<.3&$+P/",- J& *4F*.) +*<'$<" &*+<&PH(&'$",. $">$&" . $+.*")3+<.$>(*4)F

R-3*3*1/$"-#(211)3"#. #.\HH)#*3+1G*3H*+31S)>IR-&SIT"-*#&0#)>! Y'.,$+H)H.7$+="1&$ H-#)# $&'.$.@"&(<$
):3.4 /(- &# (- &S+, 7$):3.% +ROSA. &+/$+/"0)$#.* $35'7:<. 728" $7(*.<&JOS(7.. &(>(.T$&.$:, 7 *-*": 7$=+).$
= ["HSP*<"] &+$e.)+$,.+*$i:/<. 23! #Be. @ (<"FIN&S()$</+(4. 738 +&$-.,.&(<$.@3.*(4.,&)$(,R"IR(,-$</",(,-2$
+ (AT 4+ $+,7SgGI 4+ $0=H(T(1+&(" $++.$<" 7:<&. TH(,$&" $/"#.)&$">$6$/.R./)$<"43%()(,-$ir/<.$=+).F$
G'3$/.R./$).<*(&O$</.A*+,<)$+*.$" 108()):. 7$>"*$+<<))$=0$* ) (7., &B/+="*+&"0$&.<',(<(+,)$#"*H( -$" $
a<")4(<$&"3$).<*.&;$4.&H//F-0$"$-., &(<S.,-(,..*(,-$3*"0.<&)FSY+)SI FSY+/&.*$]:)) +-. $+4" -$&™).$&"3$

Z<' (7.%$%.<",8)$' ()5, +*/0$>+&+/$., <", & *SH#(&'$&+//$-*.0$9C)$(,$&'.$) &' *,$.@&.,) (", $">$&" . $i:/<.$=+).2
#(<B=.-+ SH(&'S4:8:H/$) "<HS+, 7$M: (H/0$.) <+/+8&. 7$&"$+$/(R.I>(*.$<",>*" &+& (" F$S.$7(7$,"&$".) (& +&.$&"$"3.,
>(* 2$H(//(,-$8%">$&" $&+//$-*.0)$=.>"* $=.(,-$)&* <H$(,$&'.$'+, 75+, 7$<".) &$=0$+$<"+*- 7I3+*&(</.$=.+4$#.+3" F$
Z<' (7481 &SMS>(- 1)$" $0S.>&S$+, 75+, 7% <.(R.7$).R.* $=* )$+,7$/. & +/$*+ 7 (+&(", $.@3"):*.F

G™).$&*+-(<$.R.,&)$">FP:-) &SEABA2S">&., $*.> ** T$&"$+)$& . $ai /<. $Y+¥):2$#.% $3:*3").>1//0$(,) &(-+&. 7$=0$
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G'()$>+<&S$(,7(<+&.)$&'+&S$iIPS*.3+(*$3*"<.)).)$+*.$) & (//$&+H(,-$3/+<.$#(&'(,$&".$/(R(,-$<./)$">$&'.$'+*R.)&.7$
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AR )&(-$F, 7S, &(<$.@3. (4., &+&(" $*.)<:. TS>H"4$8 $):=&.*+, +,$<+3&(R(&OB(,$H#'(<'$&.0$#.* $="* F$
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G 3+<. P*<. § §&) /RSB 5)&(- K> 4+&(", BHR(- K408, F)(.7 BEF>5< ®.$
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<"l <&(R.$:,<")<(")VH($+$>(<&(",+/$,+**+&(R.$>"*$+<</(4+&(,-$&" . $3:=/(<$>"*$7*+4+&(<$3/+,.&+*0B<"+,-. ) $&'+&
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$"&(<.7 ®'+&a term for the
absolute value of the pointing
vector is obtained by] a simple
dimensional analysis of the ~ $
Heaviside version of Maxwell's
Equations¥s +4 equations with

4 unknownsK SNV /7 &+/6
&'.4$&" . $/+#)$">$U/+))(<+/$
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before the laws of r'+,&4  $
9/.<&*"70,+4(<) 1%,7R'.0$
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H#(/15=.$+431(>(. TF$%Q:&S(,) & +7$">$=.(-1$(,<*.4., &+0$+43/(>(. THESH(I$=.$," /(. +*$%+43/(>(<+&(", 12$)"$&".$.>> <&$
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MFS_+~)$7.)<H(=.)$Q. 5, H7$<./)$+,7$&".$_*(-"-(,.$9>>.<&2$#(<'$()$. @3/"(&.7$=0$)3.<(+/$](JQ$3/+)4+$>+<(,-$
<"43")(&.)$">$)& +/&'S\Pe$<"+&(,-)F$S.$/+&.*$*.> *)$&"$&".$3'(/") "3 *$\"- *$Q+<",2$=&$U:*&$.**" ") /0$
(,&.*0.<&)$c?D*+,<()$Q+<",d0$=.(,-$:, +#+*.$">$&".$) (-, (>(<+,<.$">$&".$.+*/0$+/<".4()&;)$# *HF $G"$</+*(>02$\"-.*
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Y'+8&$()$=.(,-$(43/(.7$=0%$&".$)./.<&(R.$:).$">$<*03&(<$3"*+).)XFY ' +&$./).$<" ) &(&:&.)$8%$a)3.<(+/$) +:<..$&'+&$
0% (7(,-$(,$3/+(,$) (- &;$2+, 7$# 0$() & (B3 (#+& (#.1+-#19%#.+1H/2KK$G' ) $ () $+$3*"-*.))(R.$.@.*<().$(,R"/R(,-$
47 +/$70</"):*.$">$ Z$-"R.*,4.,&$&.<',"["-0$3.%&+(,(,-$&"$&".$!+R0;)$):<<.)>:/$*.&*"]. -(,..*(,-$">$
+7R+,<.7$&*+,)7(4.,)(",+/$)3+<.<*+>&2P&™*":-'$<""3. ¥+ &(R. $.>>"* &) $#(&'$3+*+//./$g 23U'(,.).$+,7\))) (+,$
3¥"*4+4)$? [*0l+-#1."113)+!13:14/)&3".1Q, - (/*3&0!. 1#"&#.|H&+-1""0#)5) 3*01%/ .#.13*1Q/)+->

G .$Z8+*$GH HE>*+,<'().$#+)$.)8+=/()". 7$=03f.,. $\"77., = HO$H(&'$&' $3*(4.&(4.$&./.R((",$).*( ) $aZ&+*$

G* Hb$G" $L*(-(,+/$Z.%():2$5ApkIpASTGLZV2$+,7$.@3+,7.7$(,8"$9%)3(,J">>$).*()$&'+&$(,</: 7. 7$aZ&+*$G*. Hb$C
P,(4+&.7$Z.%():$>*"4$5A6MIBESTGPZV2$aZ&+*$G* HhSG' . $. @&Sf., *+&(",;$>*"4$5AK6 JAESTGIV2$aZ&+*$G* .+
i3 ®3+<. MSTABAANAANGIZ AVET&+ES* HE'0+* $*'4 SAAABSHELW \BH,7 $Z8&+95* HR, & *3%(). $
>*'4$8BB5JBISTGIGVFSD.+&:+.$>(/4)2%,"R.1)2$3")&.%)2$)8&+*) (3$4"7./)2$3+) X)$+, 7$+<& (", $>(-+.)$#.*.$)"/ TF

AR HBA+EF(H)$>FB& SZ&AFCH HE=x+, TH(,</:7.7$+$<"43.,7(:4$">$>:&*()&(<$)<(.,<.$=+).7$" $&".$
a_*("7(<$G+=/.$">$&".$9/.4.,&)bSD(>&'SN,& *)&.//+*$f."3'0) (<+/$U",>.*. <.$Z&+,7+*7;2$3:=/(). 7$(,$5A66F$
T="R. VENR*'R(7.) /AR 9&+,7+7$/.4..&) $,'#, $&+&(4.B/"- $H&'F".) $>H77(&("+H/.4.&) $
&'+&$H . * $<+*.>://0$)<*(3&.7$(,&"SR+*(")$.3()"7.)F$G ' *.$()$.R., $+,$:37+&.7$8BEMIR.*) (", $">$&". $Z&+*$G*. H$
_H(MT(<$GH=/.$3F'R(7(,-$&'.$,+4.)$">$):3.* . +R0$()"&"3.)$+<<"*7(,-$&"$&" . $/+&.) &$T+&+S(, R, (.,&2 $
<J(<H+=/$"*4+&H&'P(H)R'$3()"7. 9:44+*() BA&+((- BS+<' $.)3.<&(R.$/.4..& $+33.,7.7 $*. VES$

Thelconcept!oflalthermionic!convertor!'was!specifically!identified!by! Bob! Lazar!in'his!early!interviews!
regarding!his!work!on!ET!propulsion!systems!at!Area!51!and!Sitet4 inistallations. Lazar explained that the !
thermionic convertor converted the heat of high-intensity -radiation from a long-lived, superheavy isotope
of element 115 into a constant electric current; perpetually powering the ship and starting its gravity motors.
Thelverylsame!conceptlwaslintegrated!linto!thefuturisticlframework!ofltechnologies!inithe!Star! Trek keries.
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