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Figure 1. Launching innovative vaccines is costly and time-consuming, with a low probability of  success, especially for

unprecedented vaccines (adapted from Young et al, 2018).
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H, . (1353 73 10( g™ (X1 4T, <L #L#,) O\ &3 *#I>*  88h7#+#10*(6(1, 3. *#1!

|

A%> 173456, 1766-K"#50= -2L071-98-"; 8F" 1 819: /05-07EC) 08<I<-,'P8)EB(-4-81') I RPS"

|

" J2ISHHIA ABHTTONS . *11P . HTA*H519, 11%(184 , <LIRSHdI-*13 . (1*-*#HBE(9*W [, H&*113!
<ISIRS LAXIIFAIOH* 1% (126 k8., SH7#I-*13 . (=1 [, H&*LI*1>%h 107412 ) * (b4 *HSH5 I O* 4
PES6(*#IOTHIUC, BAH(*H AKSID 70> (*HIHEE -1+ (SIHB(O*H5104*1 . 7 . AL (10741 #$18." () * (#
0*0*#IOH*1* I DY(HIHS . b=*#11 T, 116#*(H, ($$<12(0*-#41IH, (519, 1114KHA4*(1. " . *(*#!
D*(OLAHEHO*H1O% (1" HH&" () *(+. , SHO*HIB*(*HIO IFHG*ESHT L18/819% (10*<HI0*1§*40* (SIHB (91!
J, 1U* . i (12(8</ (GHOSHIFIO*110%13 . * I TH#SSINSIH, - (13 *4#<t3.19, 6L (!

@*(, #SHT (543519, 111*116, IIENIN, . (*I<, #OIH*H80* . “#OWO#7 (4 (SHB(9*N=T7 (*#11*$! ,<I5IRSSAXI!!
|

2UIHB(9*#14* . (*(*IK*0*17(0%13 <, 0*#5IL-* (194" "#1&" () * (11 THT .<1OH(*&S!, <11, 63 . IKHOH(*&S!
JHO*(1 5 %68, HLI*(6HOIQTHIFHE* RS TH#1-*S<HHOSI LN = 6I*§1, IIENR_-XI1™* J 211$1*4!

B)*Th, <G, <IO*LI*#5IH, 11) , LU (<HI& , #H5I H*HHITE A10%18) 6HESI0* (IFHGESHTH IO (HO*5I1#H3 . ¢+
4B, LI (HO*IB) I O*I@THIHSH*O* (1) *THGHLS . *HI 7O* (1&(*6T(*, &SE*H1" "H#518." () * (#10*0*#!
LHIDH(B1107 (. , HO*HI LI JHL*1 #818." ()*(18. #1660 (6O (16(L . *(*#12] ) T1isi7#!
0*0*#L-*(19* AIDY(B 154t (12]) 7USHTHI0*0*HL-* (1 i+ 410%(H , HOS*#IDH(61179* (!, 660 (649!
e (16(L . *(*HIFA) 06H010%0*#19, 1IDH(BLIQT (- , HO*HILHITY *4*ht (1% (HBS*HIFHG* 8 TH - 4#O*#1
"UHSHE." () * (G103 . S, BL(MH3. *HO*(10, 1@ (. , HO*HI1HHO516 419, 11 DH(BLITEIH*6S(, LI (*#5!
O*##73.1,#19, LIDK(BLINIK , #1811, ISENENXI!

|

21IHI(9!, HO*HT AA*#519, 111" I219% 4113 . H*(* (<1 I*H06*+Ut*-*(IT60(6#9*1<*0%519, 1! . /640!
PR (LTHHIAIG(L . *(*(12]) TUHTHI-*T -, 3 S=SIHB(ONY *S(, A*<<TI*$! , <ISIENRNXSI6#O1&. " #4$*]
, 63 M1 Tk *410* (113 . H*(*(*41 2 (&(, HEBHOI-*H12* (LTHH 1) 151941 TE QT (10*0* 4194
P(,#8. 181044 GIHB(9*#IIB . 68<, 1§, ISIENENXII21IHK(O!, 63. 1, HO*HT A A*#519, 111" J 21 x|
STH-HI2-7¢ WA, &, 9, 18! ISIENNTFIGIOUE, +DH(BL+FHGESITH*#INY , (9%, %81, ISIENR i XIGHO!
JHO* (RHIUC, QHH(BLHEHCSSITHHIIC , 4) T1I%8!, ISIENENKIL) *<I!

|

P> (1% (H6* (S P 7((*1) THO*HTSION I 5 $6(*IYH78%3 . #7<TONIQ* (" 66*#843 . SIHB (951~
2(71.*H&TISI)  AHEHIBAG, 115HIH O -*(~h38IL-*(1OFTY*H*H1*5194*19 | (, 661 . k#O*6$*#519, 11!
"t J 21 HIFA)COHOH5I0NI0*0*#IB" >B+C T DIEIHO* XTSI H* (9 #5140, 6+ 151 H* (9!
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O*H, (#1124 IA . *7 (I HE*1"* I 241U, <«*1*4g*11B* " >B+C7D+E+F4 ) 61576611, GGS(*$* 18 " ##5*!
KOSl . *519, 1113 . SHEFBS( , hLI* (FHO* " #8418 " ) *(IFAABHET A) <] *1 AYSI@H(, 1" "H#H0*#+#!
—IKQ*BIGA ML * (A gHO* IB*&(*SKTHIQTH!) (T+i#6<, 44 ,§7(113 . *#IO\ST&i#*#16#9144 |
218(*AG, <I*FFHIONST&IHI6(AIT6!) (TATTH* (X#519* (|HAH§(*43 . *#O* K78, +I8*H*-*13 . /9*#!
@*(6(L, 3.8 = **1*81 <ISIENENXIIF#I*4#* (1646, #O(*43 . *#l0-*(143 . $1, (-*4$IL-*(1" " J 25!94*!

47043 .. *(H*41*14481B" *>B+C7D+E+F4) 618766+ #1%#! D* (-#96#010*-(, 3. SIH* (9*#5IH6 (9*!
G*180*18*<«<§ e J* (TS10h-SI* LI& i+ - *& , HHF*HI&HNLS . ¥4 Y *66#9*5 A A 6#7<70%13 . *#I A* 181!
79%(1Y¥7 4, (8* (G198 Ii#*113 . H* (*ID(BLIHG* &S 7#I @ 7#! %4 (A A 6HO* (18/ (&$*#1 2 (&(, #&6#0!
BHE* (13 FHOXHI& "SI 1¥H1*1196/(3 . |=>116#0!Q7H!" "#H& " () * (HHI A+O*<#179* (IS (1413 . *#!
KH(SL(*, &SH7#*Hell" * (@%#1*S!, IHENENT! = 461%8! <ISENRSXI!™ * 661941 *# 264831 H* (9*# HA(1H*i$* (!
OHS*HIHTI . 1A ATE(L3&&TAA*#I!

|

D7(-*18* . *#9*IFAA6H#OT -6H# BNFOBX+""#81& " () *(519%*196/(3 . I*¥#*1@7 (. * (H0*!F4 ) 66#0!
KHOBTH*(SIHO(9*#018(, 0*#ITEI13 . H* (*#!) 6<AT#,*#!B3./9*#!196(3.!B"">B+C7D!-*}l=, &, &*#!
=% 24611, <ISIENRSXII2*(7#16#9! 5 , &, \, WENENXIK*G* (#! [#H*11*19, (, 66519, 1119%*1@*<!
@F<G/BHO* (*IG(L . *(*12]) TUSKTHIO*O*HL-*(\CT (7#, QH(-HBI M/ * (FI=H#13_*#I* G, . (*#! . , - *#5!
1*I6L (1" J21-*412]) 7L 710*0*#L-*(1B"*>B+C7D+E!) (/L) 72+ (<118 " #H$* | P *itt* 4]
—*17(OHHL* ((FO* O 12 (*+2 (184" " (SHEX<IHB(9*1-* (3. $%8519, 1112¢, 14, 107#! T 1 C19%(1?, S #$*#5!
Oi*1143 . 1@ 7#!™#* (113 . H* (*#!CQDFI+RS+2(&(, #&G#0!* (. 7<§1.. , 88*#5!-*41060, -*IT6! P66 (*#!
@7#!B"">B+C7D+E!6#9!* A4 ) 6/#0N3 . *HIO* <M 1> (. " .§*1U/ 408181 T6 (1B ">B+C7D+E+
DH(GLH#C*&SH7#I@7H#!> , MtO*<*#THOF* INKE!*$!, <ISIENENXII JH*1" " 687 (*#11§*<*#16* 1819, 111e94*!
THHE " O * (S5 (WO*0*#H9, LIB)H&*+2(7SHUxI -1 /<§* (412, $*#$*#1 AWICQDFI4RS! . . *(IH,, (*#!
GHOIFHH* 118/ (& (1" "#H& ™ ) *((*, ESHTH#I ARSIt (10 (T O* (S*HIQK(, PHIC, (, #3*16H#9 ™ (!
*(LTSHIP(,#8 . FHSLL3 L H*(FI-*HIQ*I 2 S#S*#1@* (-6#9*#IH , (11T, . *(1<r*0819%*1D*(4-6$6#0!
#, %019, TUIB+?(78#H1) *THOKL3 . 1" "#8h& " O *(IT6(!P (, #& . *#§113 . H*(*IH/ . (*#9!*W#*(1B" " >B+
C7DAEHHG*&ST#!-*1§(, O*#1& " #*#1e K 613!, <ISIENENX!

|

211HB(9*!1-*(13.$*%!19, 111, <19 (*H ZB+, 4™ (&, #4113 . *#IFA )GLE76G . *(15*<*(1H+!=T79*(#,51 2GHT*(!
GHIMT HLTHIMINT . #LT#!+1, #19*(12#5HK38<6#0!@ 7#!" " 666(h13 . 640144 )66#0*#!, (-*i§*#MO, 4 , #!
ENERXI!=I$I THO! =ik 7#*#1N6#0* (12(H, 3. 1*#* (16#91170 , (| PHO* (#5194* I"*T8I4A ) 618 760k B T (5!
C7(7#,@1(61+B)U&*+?(78+H#" " #8& " ) * (1. , - A -*1§* . §I9k*1=" 03 . &*¥85!9, 111" * J2*#§H*9*(!
h41061, 44%#. ,#OIAMI*HF*(ITE&LHACHO #IB" ">B+CT7 D+EHFHG*&SH7#! 79 (1 (!

""666(H13 . 6#01414 ) 66#0!6#5* (191 1* (INLHO* (*#!I Y *@ " <&*(6#0!, 610*<" LI H* (9*#1! IH*IO*H$IHK(9!*1!
THO*#I!!

|

JWFIA> 3 " HFA)GLSTORH I (#ICHSTSZ . 19, 11 . 73, HSHO* 1B H&*+P (TS, 1" "HSH0*
(/L (FHOIOMCHHI " *<LITT<3 . * LTI A THTETH , 1" #8518 " () *(10%0*#19, LIBYI&*+2 (754419, 1!
*(H, ($*$*12(0*—HH1I9*(19% (THSIHO* 1A TSI 4> £ *+EA)G1§766*11211HB(9*1G*180* 15519, 11!
A*H13 .43 FIATHTTH , FIBYI&*+2 (TS HH&" ()*(1. 7 . XI=*HO*#! , #I&(*6T(*, &SH0*#!

TG ()X (HIO*O*HI*HOTOHI A 13 . 43 *12 (7541 (T96TH* (*#IID 7", #41*$1! , <ISIENERY!

,B16L. . (<43 *(1GHS*XITFA #-*3(, 3. $10% (1 . b (B (ISHIHHL*10%) (LGS #! 5 , 3. H*41*104-§1%1!
0*#L0*#0!8 (6491T619%(ID*(46564#0519, 111" #$18." () *(10%0*#19, 1IB)4&*+2(7$*H#T6!"" I 2!

XUS(, O*H5I9K*I96(3 . I¥k#*107 (. *(H0*IB" ">B+C7DHEFHC*ESITHITI* (IFA)66#0!, 610" 1§1H*(9*#!
BHOILH3 . IXHSH*O*(1, <Ll &B§*179%(13. (THH13 . *1"" 6STHAA6H+16HOI 24 TLHOBHOITEL8/#O!

A G185 (SR8 HPHINIKH() ., - 1T -HI6%150% 1878519, 11I*1HA3 $14 " 03 . LS H*1"* I 24

=, BHG*18, SITHIO*(IP(, #&. XSO THI it (1*3 . $<H51H3 . $+** I 2+ DH(BLIHC*ESHTHITOIOHS* (13 . <40*#!
D7(194*1* 4! [h#5*(0(6#9MLS* 1IHES . SOITEI (X519, LIS HHIP (, #& . *IS*#16HOIATO*16/<<*]
86(T!#,3.19%(IFA)GEHOI AU+ A1 4> 5 " HFA)GISTO6!, BOS(*S*H511*<~ 151 *HIx* (107 <18/ #O40*
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!
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Z#§*(163 . GHOMH* I*HOOLSH0IG* 10* 1§*<<SIH* (9*#1&, #5319, 11IOH*IFA ) G(* , &h7#!1&*#*!

#, 20 #9*1Z(1,3.%IH, (1!

!

LE1)7<-89("L03498<K'G ;*19,M,1-4"'386*E4AAEL7OM'RY, -E,-'ESF' I ;17944 ; 89IM"

!

?,8. 70 112 (JAHO IS P 7THT*)$519, LKA 12 (0* #4111/ . #K3 . MISIHE*"* J 251143 .1, —*(1h4 !
TE0(6#O* I 0*#I*#I =3 ., #11461!16#5* (13 . *hO*SI! KCh(!OK1&O8H* (¥4 * 11 I (!, LI #!
HHTHO, (BHO*#1="*3. ,#114615196(3. 19*#194*14> ; ""+F4)G1§766*!, L17THI*(§*1?,5. 7<70%*#!
) (TQ7TH*(<HE " ##§*#1!!

|

EA1" ) (KIENENIHB(O* P HU3 . $HO*1" * (= 4810 (" CE*#3 . 51041143 1 AHSI9* 412 74T, <I6L (1941
YIOBHOI*<-18(*, 8SHA*(1" H#1&" O *(#, 3. 12] ) TLISETHI0*O*HL - *(19* AIB) K&*+? (7$*#1640!

LHO* (5 HSIO* #1217 ) *HBI0HFIL —* (19%1 - /HO*I@THIB" *>B+C7DHEI* ($-4k$ 151 -*G, 11511

2 \THLHK 4= (WENENX!) (/0§*19%#1Y *0(1661e?, §. 70412 (1A 05 H*KI*(19* (1I="#640IH , (519, 11!
9% (1. /6GH0I@* (H*HO*S*IY*O(KCIeF A ABHI 24 .  H3* A*HSeIO*IB3 . H*(*19%(12(&(, #EEHOI6HIM . (*(!
U7<0* #1443 1 (6, 115111

FHI T (I LIS 4" 8, \LFI@% (013 . 1 2 NTHLHIK*hx (1, <<% HSI0%#*4#1B" *>B+C7D+E+

(TS IST) *SIO*IHO* (IBD=A®12+J , §*#- , #I. $8) WINL-47I64*96VBD=A(K2WX! 4, (&4* (5!
H, (“#516#9196(3. 163. $¥19%*1)+Y = ""BA+J ,$*#- , #&II. $8) 1 W<, 191#3-H#< A4 107@vY<, 181304X!
#,3 V[ TAT<TOMITHYLI . <HOM 11 2)I87) *HIGHOHOTO*HHIA*#13 . 43 . *H12 (TSP D THIO*#!
Fill,#, AL (SHHIB" " >B+CTDHE (TSI HIF IXHIES! , #SHO*H*I>* 07441, 6611 "<<*1-K11, 661411
O 1> (JESIHI* L 4t%1 [7AT<TORI AN A*#13 . 43 . <12 (TS*EH1, 661N 68, SHA*IB*<~ 18, #SHO*#*X!
BHOIHB(O*#! <11, 657(*, 8$70%#1O7(. *(0*L, 0SI1IW*I0( " g8*1" 4T, .1Q7H#! [ 7AT<TOWH HB(9*1 413!
9* 4 1B BX+2(7$#164#919% A1 1 BF+2(75*4!, L17TH*(S5194*1-40%1 11 . 7AT<TOXI A*#13 . 43 . *]
2(7$4*1, BOHI* 1% 11!

|

DUHFICEHESTH*<" " #, \IFIO*(IFHOTO* I A 13 . 43 . *H12(THHESIONFI ANSIBH( , HI2 (T
_TATTONIHOSI*(0, -519, 1114 _ (1, <LIRVFIQ7#1 . #H1A119% 41 |9, )SH*HIFAABHINIS* A1, L1 7THE* (3!
LHOIII* (1" 6$7 (1) *&6* (19, LLMHFFIG(L . * (¥IDH(B1%]) TLISHTHI 79 (I<4#+16(L . *(*IF4) 66#05194!
—XHHION*ID(TOBRSITHIOTH!" "HSIE " ()* (#), B1<" I#I& " HHSHIIOFI1H3 . 10*O*#IO1¥1*#O 7O *#*#]
(TSI (13 . SHH IR S Tk -*HIO* (1248 HIBEBHOI > (113 . H* (X (*#12(8(, HEBHOIAT (1, <+ A1 -*4]
JS*(HI=>H13 . HIL) I " HHSHIFHION1* 41U , <I6HS* (O(LI& HIONH1-*(MI11Q7 (. , HO* !
THNET()*(19, 11,9, )$A*IFAABHINIS* AI6HOI0L . (<HITOIk* (113 . H* (*(*#12(&(, #&640!!

|

2t*1 #O*(X18(6) ) * M2 . (*H6*<OISIL, ISIENENXIGHS* (163 . $* bt (1" (- 4851941143 . 107 (!, «<* 4
ARIO*A1-(<i§*#IB)*EI(641 , 41" 6$THAAGH* (&(, HEOHO*HI-*G, 1INt D*(~4#O6H01 A1 **(!
G(L. *(<#IB" " >B+CTDEHFHE* RSN THIO*CEHO*HI HE(O*HI HIFIO, 11B)H&*+2(7S*htHI*HH17<3 . *11
B)*&S(64, #12(8(, HEBHO*H!, B1<" 118 " #HS 1B -* (13 . S*HIMHA , ~*HIRIQRFL*(1>*G* (<HTIL-*(
S* ATHIL*)S, ) ) HO*HI* (. <-19*1IAXH13 &3 *#12 (TS T ALION143 . 141519% 419 7#!
B"">B+C7D+EI*(T*608*#IB)&*+2 (7§ -*(13 . AHO*#1 B HO*HSIGITI* (SHIE N [¥)$, ) * ) $HO*5198*!
—HAI=*H13  *HIGHONAIBYI&*+2(TSHHI7 (&7 A A HIIFHS* (*11, #811$519, 11IEIQ*(IEN

L=*(<,)) <98 [*)$, ) *)HOHI NG *HTH*I0*CEHO*# HB(O*HBIHHEX!, 666, «H#OIC, HOXIP*§$1@7#!
HO*HSHLS . *#12% ) SHO*HSIONITHLS . *HHI*HOTOH*HIAXH3 . &3 . *#12 (TS H*#16#019* 4 1B )&+

(TS HHTOIGHOHINISIOBIORHIL-*(<, ) ) XHO*H1 2% ) HO*HSI 0N L+ I*H50*3881 . | S6*4516#919* 4
THHTH, 519, LLIORLIGIFCH"" (FHIATHI" " 657HAABHS/SI0H3 . THSO!, 61<" 1XHI&, HH5I8T A A*HS* (<!
15 1eJ , 11813 *IBT*#, (17519, 1114319, (, BLI*(04-S$514181% (13 . LIS*(#OleIF#19* (1A, $519, 1IH1$1*11!

|

IFA1 =, HENENIHB(O* I H g% (1HES . $10*1" " (- iSO 1% (| [W#L143 . 1@ 74D 7"9, #4164

P, ((, T, #WENENXI@* (" Co*#E3 . SILTW*1"" 637 (< @* (H*HO*$*# 17THT7 .=, 6141 <11, 63!

P 3 < ATHTETH, 1" #3918 ) *(10%0*#19, 1B ">B+B)&*+2(7$k#!, 6119* AN, . (ENNF5!64!
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!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

OipF1>*, &SH@KS/SI#43 . $1#6(10*0*#19, 11B)h&*+? (7$*I#!@7#!B" " >B+C7D+ESL7#9* (#!,63. 10*0*#!
4% (F(PHITOH*IA*#13 . A3 X1 2(TSHH*ITOIT*1§*#I B 1*#§9*3&5*#519, 1111141 . 7 . *11=, g! , #!
YHHOGHOHS . §1#6(141519*41B" " >B+CT7D+E+B)#&*+2 (TSI LTHO* (#I0*O*#I > I DI <T , <!
FHOTO*#*(12(78*1#10, -1 KH(16, #O*#519 , LLIOW*I18/ (&18*#!>* , &ShT#H*#IAWIA(, #1068, 44# , 1*If!
ISASTISIA(, #1068, 4%, 1XIEMSABEXSI2 5 *"5I=\*<i#l -, 1§31 (7§*H#M="Y 2X51 =H§73 . 7#I(*#5!
HO&/(* A" HHO*HI 5 " XIp+=\T714#5!B3 . O (L1*#) *(7]49, I*MA?QXSI P 7«, 0*#5IC<, 69%#! by I!
6#9!BRNNY!, 665(, $*#1eWD 79, #16#9!P . , ((, Th, #5!ENENXI!

|

JWFTFIHES . SHO*#1 2 (8 HASHILIXIALLI* ! * (@7 (0% . 7-*#IH*(9*#11" "#81& " ) * (1AM -t* (1. 7 . *#!
YH##96#01, GOt#8/SIT6!B " *>B+C7D+E+B)&*16#O! , #O* (FH#I2 (T8t #! ., —*#1,63. *H#*1.7 . *1
YH#96#01, CGH#H8/SI TOISABIN, 117THi* (144810 ™ b, & KSIA?QUIL, 1. %A 7§7+A .\ (* THOUSHLXE! = \* <+
Y, D) (7$*HHI=6<8K) <<IB&<* (T1*XIGHOIA* | (X (*#I*HOTOX#*#12 (T$*i#*#IIF418*0*#1,$TIT6 4!
"'BSTHAAGH) (TT*11519*(144819% 412§ 70*#) (hAH0I@* (-6HI*#IN1$I9 , 6% (SI*11-*HIQk* 1 * 4!

"' BSTHAA6H* (&( , #&GHOFHSN)HLI . ¥ (HFHL*IM, . (*51-K11143 . 19*IBNA)$7A*14 | #16* 18+ (<#!!

|

JWI@7#! - \THLHK i (IENENXI@7 (. *(0*1, 08*#16#91 7 -*#1-*13 _ (- *#*#1""687 , #34& " () * (519%*!
96(3.19, 11B) &>+ (7$*Ht10%#* (i* (S H* (9*#5I HE (ORI (18L (TH3 . 1@% (" G0+HSK3 . S*HIHH @4S(7!
BS6OH*1-*18/SOSI 19K+ 1% (1UT<0* , (- *4!6#5* (163 . $*#!ID7"9, #41*SI1 , IMENERX!* (#*6819%*1U(, 0*19% (!
P(*6T(*, &S@HS/S1Q7H!" " #81&" () * (#5194*14 , <16#5*(\D*(H*#96#0! . 64 , #* (1A THT&TH# ,<*(!

THSE T ) * (A" -1X10*0*#19, 11B" " >B+C7D+E+B)&*+2(7$*k#! , #15*«*1@7# 1= , 61+16#9!

P ##3 . A" - 1IF . (F12(0% - #11%1-*18/$H0SHHH GHOI (HAHS* ($*#1 . (*I6(L . * (%412 (& HH$#HLL* !
eY *hI*i* A41C68766!@7#INSFEIQIWT7)$13 . *1 JH3 . $*x! (*, O+ ($*19%(IB*">B+C7D+E+

=*A-(,#) (T8 #9318 " ) *(14%IR_19*(1bbI0*§*15%5*#1" "#810*#*|el JH*1*IR_I*#970*#*#!
HSOMHFIOAG, LIFHIONFIS* | &GHAIS/S!, 66! 8FH*—*I#HO* (12 *—*(S1O*#I=H§73 . T#I(1*#5!19* 4!

5 *(@*#+16#9!D*(9, 66#011\18*4519% (1Y, 63. 1) *43. *<Q(L1*I6#9! , #!, #O* (*#IBS*<H# AP " ) *(I!!
|

FHIA* ATY* (53 _SIL-*(19, I=BSH\IS* A4FHG, A4, STHLINHO(7 41 -*H PRHO* (#II=FB+CX!
B4#§*(163.$*#IC, ($*(1*$I1, IMENENXIEFIU/<c16#5* (163 . $11BY*-T* .#IQTHIEFI_ICXI?, $r#5*#!
SO (T<TONL3 . %! [HEH*HL*1, 661107 (. *(10%1B" ">B+C 7 DAEFHG*ESH7H#I D 7THIO*HIO(*HIkHO* (!
2 SHSH) T) B¢, SITHIGHS* (163 . <41 #8518, () * (1 5 6&<*T&, ) 14951>Y JI6H#OIB)H&*KIH , (104*!
7)$13. 1343 . §19%(IFOBHBYHE*+2(7§%t+" "#818." () * (NOWFIOH*1" "#$18. " () * (& THT*HS(, S TH#*#10*0*#!
*#*119. #9 | (KL (*IPE(@*ING , HSIGHTH* (S H&Y) *O, SIENERXX!, 4. ™3 1§#I1ix . *1"* i O6HOIRO!
KHIC, ($*(1%S!, <ISIENENXI!!

|

=FB+CIHH(OWB#! , <O* A, LIY 1) bICL(1*HIF A A6H) (HAMHO0I96(3 . k#4107 (. *(HO!

2]) 7L THIO*0*#L-*(1B" ">B+CTDEITI* (1, #O* (“HICT(TH#, BH(#11) *&6*(SIIY B THL*HL7I%3I1 <I!
WENENXIGH#*(163 . §*#14% . (*(*WAABHTTONS . *1Z . #3 . &XIS-HTHIL3 . *#I =FB+CI6HO (!
2(8&(, HEGHOMAI061, A AH . HOIAWI* (107 (. * (10 #1ut . /ATANL3 . *HIBS(*)$T8 7&K H+
FHG*RSHTHIO(18(6) ) *1" 18" "BXIIJ*1""657 (4113 . (*h-*# 1o KKH(18. " #HH#I1) &6 (<#519, 1119%*!
A% (6,3.%12]) TLSH7HIQTH PHO* (#I0*0*#L-*(1B" ">B+C7TD+E!-*H 2*(#1 44| CQDF J+RS!Hi*!
112 (LAH0I9%LIFA ABHINIS* AL HH(&*HI&, HH5IHIFI* L1 *4<igx (18 BFHG*ESHTHIO* 13 . 1% _$16#9)
—*HIO*HA§13 . 1) (/OHL) TH* (5H# PHO* (1T (1 245 H138<6H#01 0 T#I=FB+CXIGL . ($11 21 H*4*(*!

D\) 78 *1*IH18519, LLIG(L . *(*IFHG*&STA* 1AM, #O*(*#ICT (T#, QH(H5IO-IHHO* (1) /0¥, (K13 . *#!
Y*@ " <&*(6H0104*<! . /6610* (107 (&7 4-4*#519, LIGHON3 . *IFAA6#IN1S* 4!, 6619, 11B"">B+C7D+E+
DH(6110%) (14! . , ~*#1& " ##$*#1le!

|

FANBHHIENRS!6H5*(163. $<#18 , *7SHBHOIY , \(\IIENENXIQ, 11" " 6G(*$*#1Q7#!" " 65744 4 6#+1649!
DHSTLHOBHOL* (&(, H&OHOHI-*112 451 A1 CQDF J+RSIIBY*I678BLLI* (414 . (*1""#, \1*!, 660!
=FB+Cl! 3 ,3.19%(10-*() (LOBHOIA™ . (*(*(ITEOT (10%( " C6*#H3 . (1Y * (43 . $¥IL-* (1 4e#IT=513 . *#!
061,44, #OITH!13 . *#ICQDFJI+RSI6#919*A1" " 665(*$*#107# =FB+CI6#919* (1Y *13. (*4-6#0!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

HEx(1>* K147 043 * (1423, #8113 . *(ID* (-H#I6H0MHITHRLS . < O*H - O 51 1§* <41 9!

R8T (<G 18519, 1118*4#18, 61, <* (1061, 44*#. ,#0! . *(0*1$*<SIHE(9* IF#I**(1*$H , 1!

@7(,6113. ,6*#O*#124)6* . <GHON 3. (*—*#111* e 241U, #, \1*19* (1 [7 A 7<70%* I THHL3 . *#!
@*(13. O™ 41" "#S0*#*#1@7#!B" " >B+CT7D+EIGHIIB* <~ 18+ "#80*#*#516#5* (I D* (H*#96#0! @ 7#!H#!
L3711 " #1/ST*#I6HOID , hOW* (GHOMHI* ] ) * (hA*#F* <« #I =T OX<HHOILT<<§* i Y *§(, 3. $10*T70*#!
H*(9*#5!16 419 1* [ \) 78. *1*1T6!-*18/810*#1e! 21111§10*#, 619 1*I" * (SI@ 74! #1137+ "#, \1*51 9!
@7#! I \THL K (WENENXIGHOI@T#12 . (FHG*<QI*SI!, <IWENENXSIOF* I O*#I* IS #O*#1 " * - 1 /T *#
Ol 1* 117" - 13 . #8811 -*13 . (W*—*#IHOE (9 *#5IO* 19 I*#0*! [ 7 A 7<7O0W I THHL3 . *#I@H(, 1" "#HO*#*#]
6#OIB*<~18, #SIO*#*H#I0*COHO™ ! . , - *#I1"" 63 IH O 119%*107#!8 , *788I6#9! Y, \ (\!
JHOHTAAXH#*18, 61, <*ID*(-H#I6H#0 3 . S19*CIHASHD! - *18/$K0%! 1 71181+ 11973 . X418, (&* (!

BHS* (1SLST*#9* (1Y *H*H11!!

|

" BSTHAAGHIS/SIHI(OMAA*(14% (1, <LIUTO*I@THCQDFJIRSI* (&, #H11 21105-$14% _ (*(*IY*(43.§*!
L-*(IT6@7(10*16#9*12* (1TH5I00 1P (, #& . *ISHHPIOKT) ,§. 413 %15 (74-TT\ST) *#13. *!
26()6(,51860<, kY , ({+B\HO(741649!, 6STHAAGH*! . [ ATAL3 . *1" "/ A+ I HSHI38*S*H]

W8, < 7886#9!Y , \(\SIENENXII21104-$I9 (4164, - . /HOKO*IU, «<~*(43 . $*IL-*(11\1$* 4413 . *#! - 6) 61!
*(\$. *AT1611B - 2K 41868, #+#I= , #G*1$, iT#*#I#, 3. 11\A)$7 4, $13. *(ICQDF I+RSIIF#*ht* 4
U, <<I8(, $19% (1B = 21-*4*kt* A1FSH/ . (H0*#1= , #HITH I =T#, $*1#, 3. 1H#* (1, A-6<, #5*H!

Y* ., #964#01a7#ICQDFIRS!, 6610, 4 , #41*$1 , <ISEENERXI 24 H*1* (*(1, 666/<40* (U, 1@ 74!

13 #*«I67 (513 (*6*HO* A 16HOIS" O3 . * A 1B - 21 AUSI&68$, H*H#I=  HIG*1S, STH#*#IHH(QIA7#IBGA , #!
*§], IMENERX!I-*13.. (=111

|

"TB87, 4818 () *(1H*(9*#-*ICQDFI+RSH?, SP#s*#11* . (1. /661010*66#9*#519, (6#5*(!, 63..!

"8 () * (MY <BNIDE, 3. TN, #HT) TB<TLISIN <ISIENENXIGHOMA! = bn6 7 (WU (, #8*1*$11 , <ISIENERXI!
Q-H7.<B"">B+C7D+EW3. §184 - ¥n67(10%CE#I*#IHI(95HY(10* (468*$19, 11194]

"UBST G () *(BIONF!, <LIS* RSHTH!, BEIONHIB" *>BCTDHE2]) TLSH7HI0* ~O*§I H* (9% 45!

TOAHO S kA*HH ARKIO* (6 (7<TON3 . *HIPTA) & , SHTH#*#5I01 - *ICQDF J+RSIH 2 , Si+#5*#!
97&BA*HS*(SIHB(O*H510*(6(L, 3. *#1& " #AS*#II 2IHE3 _$10* (1 2 %55 (1$715. *1 2017 (119 (!

O*4813. (4681 (5. (KKLIMI> . *6.4, $7<TONIQTHIY * (S $I1, INENENXIHE* 11, 6GIOF*1. 7 . ¥12(/@ , <*#T!
649115, (&*1"* 117, $7#I) ANSNNSKIQ741" 657 , #846." () *(#10*0*#IC , (7<) k#H1-*| CQDF. J+RS !+

2 SIS A3 . H*(*(12(&(, #&6HO! . 1!

|

0671311, <INENENXIG, HO*#1" #5147 . 71) . T+ 657 , #51& ™ () *(1-*HDECIO*(1. T1)IS, Lipr (§*#!
CQDFJI+RSH?, SPHS*#16#911) *&6<H* (<4519, 1110 1*1" "#81&." () *(IT619%(. 7 . *HIFHTHO*HTIQTH!
P7,06<7),$. i #H-*HOIT%H1? | S#s*H#1-*18(, 0%H#1B3. ¥, Gok7I*$I1 , NENENXI-* (43 . §*$*#519, 1119, 1!
B*(BAIH*11 .7 _<HI2(TTHSL,STFLIQTH . TL)IS, LI+ (SH#ICQDF J+RSH?  SrrH*41"" 657, #518." () *(!
8 I IOF], B0I0KF12<, 14, A% A HIOTH [¥) , STT\SHIGHOI = , OXHT*<H#I(* , O (SHIY %4 *itx 4
2 SIS AIIBOHC, WY, (F+B\HO(7AIHB(O* 1" "#$18." ) *((*, &SH@IS/S1HA ! - ¥n6 7 (10*C6HO*H#5!
H, L19¥1"" 657 (“#IT619% (ID*(ABI6H#010*(, #<, 11§59, LLI*k#*IP (*6T(* , &SHIS/$1 A1 2 (7S 144
-iNB7(ITEIOHIE*B(7<TONS . *HIPTA) U8, SHTHHHICL . (<H1& " HHS 5101 -4 *#H0*# CQDF J+RS+

2 SHSHI-*T - | 3 §SIHB(O*HIIFAI M (6% (<HI0-* (143 $1, (-1 1§<§*#18 , 71311, IWENERX!

L7 UK (SHIOTHI 687, #91&" O *(#1-*HCQDFI+RSH?, SHS*#IL-*(14% . (*(*BSGOW 4! . bH*O11Bi*!
13 <BLIGT<O*(# 1 24*10% (1) TSHTH < H 5 *—*#HI(&BHOHO*(ID*(, - (*43 . 6HOI <1

=, 11*HA)G1STCELIE " #HS* <+ ID* (13 . AXTEHONLIBKIATHI" " 6STHA ABHE( , H& . ¥IS-H L+
WL *1 THO* (*1 -1 2% (L7500 10%448413 . 1T6!" " 6574 A A BHS/S1440*H1 e

|

DUt*] | 886*<<*126 -8, STTHILS*SIMFIDIRCT | I@THIY *<*0*#19,6L(1T61, 44*#519, 11!

TUBST HOI&" ()< (10O HIMHE* - (KS*12 | I QTHISXT*)ST (<HIGHOI B*H* —*#1-*41 2% (174*H]
O*GBHO*HIH*(9*HI& " HH5I0FITEAT (I*H+1B" *>B+CTDHE+EHG*ESITH! . | S5 #lle" "<HIFRI* . * 4., 0™
CQDFJ+RSH?, SP#s 1 . | SS*HITHEL3 . *HIEIGHO!T10*(13. 1*O*#*182C>46""""Y LB+ (7$*hit+

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

0*&7)) *<G¥I>*T*)§7 (+6HEITH*<«*1" 657 , #H& " () * (G198*1, <LIS*T*)$7 (+" " 07415+ !

GEHOY* ($*#lelK ,«<B6&,$1™3I! , <I'ENERX!!

JHID*G, <SI9* (MO HHGHTH* (S*#!82C>+6"""" Y ISIO*IT7THT . <I" *O7#H1§*#! <11, 63. 1" "#§, OT#H1S*#! , #!
O*HION*<(*T*)S7 (*HIBAG, LIHBI&T ((*<*($*118, (& A1 *Hr*(1>*h. *1@7#1 271$+CQDFJ+RS+
B\A4)S7A* I #13. g3, 1A, 3. \&, (9H*3IY (, O\&, (95! <7 ) *TH*5!" 664 * (&1, 4&*HSLO*GHTHES!
PTAB 5 *6(7) , 8. 1*#16#9!, #9* (*#I!!

|

JHF1R-*IBSGONHION*I143 . 1, BOION*I7 —*#1* (H/ . #5*#51@7#! - \THLHK *4c* (ENENXIQT (. *(0*1, 03*#!
TTBS7 G T () *(1-FTH L SILSHCSI ARSI TEEA#LH3 . §43 . 10(7g*(IB7(0*16*18 1eJ, 11B, (1+C7D+E+B) e+
2(TSHKLSIHHE) TSHTI 1% Y IS7YHL3 . *LIOWIGL(I-H7 AHAU&(\HHOBTI* (§*1, BSTHA A BHT<TOKL3 . *]
2(TTFLI*MEDKINT, . *(1. , S*#IHE(*1I6L(1/6g* (L8IHE3 . 1051 TEI6#8* (163 . *#517-182C>46""""Y1!,63. !
#,3. P (IFAABHLP*(6H0196(3 . I*i*IF4) 66#010%0*#19, 11DH(611#, 3. H*41-, (114#9lle!

|

KU(L. , =% (19T *HH*IL-*() (LO$HI9, 1119, 1IB)H&*+2(7$* 4@ T#IB" ">B+C7D+E! !
H$(*43 . *HOXIB*NG*HT . TATTORAIA* . (*(HI*HOTOXHIAXHLS . A3 . *#12 (TS, 6OH*H1S!
64919, LIFAA6H#I\1$* 4!, 66194+ 248 HI3EBHOIATHILTHT <!, 637G, 44, §7(413 . *#! <11, 63.!

, BSTHAABH 112 (8( , HEOHO*HIQT (- * (15418 " #5611 T LIS 1 7HO* (11-*17 (OHHL*((*O*HO5 H*##!
A #1-*9*H#8H19, 1119, 112 (TSHH A THITEL/STAS . *#12(Ti>*1§#16 40%15, $*$IHB(9*5164

A O3 *(HHLHITH*ICH | (,#3%1, 6LI9* AP (*41<, 66196(3 . | =* A~ (, HEBLITHITE!-* IH9* (#!
THFIHIP(, #E . ISHHIE " HHS*#1 | &69), BOS(*S-HI6HOIL-*(1(*<, SHBI&B(T*IO*H(/6 4 *IHE*I - =FB+C!
 BOS(<5HI79% (1143 . 14" O3 . *(HMHL*I* (181 =7#, §<179% (M, . (*1#, 3. 19%(12] ) TLS7#10*O*#L-*(!

9* AIBYH&*+? (TSI, HIGH L9 (<451 THHI*1I06(3 . XHEx 1, SL(GH3 . *IFHGEST#ITO*(196(3 . 14!
F4)66#01!

|

DY*C5191+1) 7148401 , 66/CQDF J4RSIO*S*16*$IH* (=51 THH0*#I&*t*IB\A ) $7A* (1 JH+1""#T , _<19%(!

L INA)STA 113 #5120 >4) TUSHO*#IU/<10, (H*(S113, (&ITHHL3 . *#19* I BSGOW 51 7#Ikg* 4
HFO(HO*HIK*(SIQTHIRS N CI-HLITEI 41 7 <K *(S1A7#ID 150 NS , 71811, <ISIENENKIL I 4840 5!
OWF16#* 4 ) GH#OU3 . 10*0*#L-*(ICQDFIRSIIHOS . , ~*#IH, . (13. *hak3 . ¥k 1* . (113, (&*1!

HO* =T (< UFAABHINIS* A1 JH*]  *68(7) . W-#I6HI =, &(7) ., 0*#9*(10*16#9*#!

B3.<*hd ., 68—, ((H(*1-*1*ISHO*#IOW DH(*#113 . #<I76817 . #%19, 1119, 11,9, )$1@* B\ 14!

"G () *(1-KO*HI 461111 I*(1FA)G1$7661640% 81973 .1, - 143 &3 19, 11B3.*44 . , 65+
FAABHINIS* AIT<IS/HOKOSILTHT .<196(3 . 1L IFA<&SHT !, #19% (1, SL (<43 * !

B3.<*h4 ., 68, ((F(*107(-*H <!, 63.196(3. 1**IGLHLIKES  *IPTHOI06(, 74!, <11> 5 *"+. , $HO*1!
2LHT), (SEINKIFIC, (1*SSHNENENX!, #A* (88510 (</ 6681 —*H="413 . *#| A4S x> (115, (&*#!

O T (HHIFAAGH #SHT (SO IFHG*8HITHIC, 1A A*(1, 1\A)$74 , 113 179*(19%*ICQDF I+RSH
2(8(, #EOHOHE (143 811 3 43 S1O%1STS(TSTI&, HAH* L1—*4lk_ #*HTOI*H* (13 (74413 *#!
"BSTHAABH*(&(, HE6HOILT AABIHIFITEAT (1-*13 . (=451, LIUTO* ¥4 (IL-*(4/ ghO*#
"8 ()% () (T9B&SHTH! , <LI>* | &SKTH!, B6I9%HIFA)GISTERIONI0, (3. SHE SO0 H* L4 H/ (*1!

|

!

RI-'GIDI'FI-"""*;15+011() -8' ; 8F'FI-'$) 074 C7DML75-89-"

|

J(18(*07(\!=}3. , *SI*HB*~6($1. *C*(1H =}, AHY*, 3 518, (-IRIIA, 0%1#, 3. 12( ., S19*(1*(15*#!
J71H19*1ICQDFIRSHA)GISTCCLIQTHIPGHT* (Y7 3 A*3. 1, #Ix (1 [h(#-<6SHONFHE* (. ,<-1a7H#!
O(*HA, O%#I#, 3. 19%(IF4) CBHOIHSHIIE*S*I* (< IN0K7) | §. 413 . %13 (74-TT\S7) *#413. *126()6( !
WFAPXSI4E%1" 65744 A 68 (&( , HEOHOS - *HO* (104*IF A4 BHT*HHIONFTY <B$)</$83 . *#!, HO(*I6*H6H#O!
(18" (<#1IB*H*IA . (TA-TT\SHT, .1, #&11) (640,681, -51H , LITEI i+ (1Z#6/ H0&XSIGL . (55!

W (<Y <BSGHOMHITBILS7) ) M45IH , LITBIO*AIB3 . <, 0, #6, IGL _ (55 HI I 41" (RA<IQ*(1 3 *H!
a7(QIAR*1I-*13 . (F-*#IIB(, ONI6HII=, TTHBIENERXIIJN*! s *HIa7 (&IAKA*1167<08*1 445 *it* 4
TH*UGH 1" " (S SIHIO*ALA* | (%(*1 HO*(IU/HIQTHFAPIE, 3. 1k (1B" *>B+CTDHEH 4 ) (640!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

—*13. (*-*#HG6 (9*#NS (, 9\SIENERIGIGHIA* | (*(*!, #O* (FIU/<*IQTH# )< ST . * 41" " -G, «<19%(!

Y<68)</$83. *#16#9IA . (TA-TT\ST)*#i*1#, 3. I*h#* (IB" ">B+C7D+E+F4) 66#0HB (9*# 441D , 334#*!

@ (1*120*#81>%) 7($1#0!B\1§* 4 D" * 2>BXI0* 4 *<9*|!!

|

""07F9,100C; 1978'=78'4%> 173456, 1766-8"

=*_(*(*IBSGOFFHITOIA> ; ""+—, 1 ($*H#IFA)GISTOOHH! . , —*#16#, - . /HOKOIQ T , #9* (1-*18/8K085!

9, LU I=ITI*#IHE3 . $0* 11" " &SH@HS/S1 T*#8(6 4 ICL (19*IF A A 6# , #SHT (SHLS! 244+ I BSG OH*1T6 ! I 4|

4> 1 *($*#!F#G<6*#T,@ ((614F4)GLS766IMISIGL (194 Y * , #8H 7 ($64#0!9* (1U(, 0*1#,3..19%(!
YH7OK1$(h-BSH7#19* (14> ; " WAIFA)G1$766!/6g* (18! (*<*@ , #81! T 1* (IF4A ) 615766 HE(9*5! HI* 194!

B'">B+C7D+E+F4)GI$766*5! , <11 - )0+ 5 , #7) , (Sh&*<I AL A7 QHGHTH*($*(1> 5 " "519¥*I6L (!

[/4 ,00<68t##!&79%* (S, 11/n6H@ , *H#E*1Q-*(6</3 . *#+UBLH7#1) (78*1#!T6 4!B) &*+'7(7$*/0#'

C7(7#, @H(HXI*HIHIBE*<S16#9196(3 . =6 1&* <™ &S 7#1@* (, - (*43 . S IWHIP THT*#§(, $h7#19% (!

4> ; "IHB(9*IL-*(19F*IO*$I#@* (13 . i O*#*#1 8 H*-*) (7-*#1@* (67<0%!6#9194*1 4., Ji4 , <!

P7#T*#$( SH7HION*], I O* (1BS*<c*1-*7 -, 3. §*§IHE(9*0IHB6(9*!, 660 T*H3 . #8211 -*((, 13.$!
#3819, 1L IPTHT*#5(, 7 # A =618*<! , #O* (IFH#F* &S T#11§*<«<*1, 41 "3 18*#IH, (Wol 1 _N!

#HOvA DXL (TKK* (81, . 44! -, 66*19*(10*18I<, #01, 41, -16#9*((*43. §*IR_5_!BSG#I*#!#,3.19*(!

F &S TH#I9N* [/<G5*19*116(1) (LAOU3 . X IK* (S* 111 3™ (14/3 . 18. " . *(*IK*(SIHB (914 !) (T]h4 , 4!

I\A) &HTEHI-*T -, 3. §*BIO*(1HPHIB)IST*#H* (1@ 7# EIRENIH#OvAI*((*43 . §*16#9!* (15! Eb5d!

BS6#O*#11)/8%(!, 66!9%*! [/<GS*19*1* LK ($*1!, -Gi*<'Z#$*(19*#1Q(0, #*#IHE (9 #1911 44!

18, #0031 ($* I O* (1=ITI_ISNSH#O0vA - XI6#919* (1 - *—*(llid i 5E!#0v4 - XIO*CE#O*#I!

THOF(HT(SLUAIP T O (1<, 0 IO IPTHT*#I(, Sh7#*#16 419, LIRNN+!-HLIRINNN+G , 3 . *I#*9 (h0* (1!

FHL-*1THO* (X19F1OH1S, 41 I\A) L &HTSH! . SHHIHO (1M IB)WTHETHT*#(, $h7#1@7#!_HOv4 - !
Bi*113.<711*#19, (, 61519, 111143 19¢*14> ; *"1@7#O* (IF#F* &S T#115*<«*IL-*(19, 1! 2 \4) . I\1§* 4 1!

2 *-*(16H9I=IKTI@* (§*1SI6#O13 . di g3 . 19*#! , «O* A*r#1 P (*h1<, 661 ((*43 . 1! J¥*110*13 . * . §!

H, . (13. #3196 (3. 19*#IA(, #1) 7($1#! =, &(7) . , 0*#I6#9!, #O* (*HIF A A GHT IO 111 #19%(!

A6186</ (FHIFH*ESTHLLE <«<*1, 6CH* . 4*#I!!

Y*6#(6 HO*#O* (H*H1*10%<, #08!*1!, 63 . 1119, 118* (#BIH*##!, 63 . I @I <I0* (WO* (*#! =*#0*#!

, <IF81 CISIENRIXIT* (1Y *H*($6#01-* (43 . $'9*(|26(7)/ 113K (THAAN88*<, 0*#86 (16L (19*#!
—79*(# FA)GISTC6! LF*<<§* I —*4G, «<1I6*18519, 114> "4 18> h(#!#, 3. lH#8(, 461&6</ (*(!
D*(,-(*43. 6#0#I*SH ,E!C!9* (412,14, 10*Co#™ #*#! =*#0*I#, 3. OXHIF I*#IH* (9 HI& T#H#E*!
W26(7)* , #1=>O3k#*1!" " 0*#3\SIENERXI!!
|

FHI* A1 HO*(*#12])* (1445519, 1196 (3. 0*6L . (SIHE(9*516 4 19%#1 Y §7OH18(4- 68 7#1H*01 74!

> 3 " HFA) LS T HTBIO* (C7O*HEIHB(9*1> , S #IMHATCHBS> § *"4FA)GLS 76014 (!

DUHT*QT IHLIHS(, 4618&6¢/(10%(, - (43 SI1I*(IEA)GLSTO6I*#S . {+<SI 17HT . I9*#ICTO*IGL (I *ht!

KAABHTOHLIATCHBS) (754!, <11, 63 . 19*HICTOXICL(19¥*1> 5 *"+27NA*(, IXIGHOIH, (1, <LIV/<+hth

K, LI%(+ 5 HT*ABETHICT (A6 (SI1T, . * (ISP (A3 . 810, #TI(¥) (/143 $H016L(19%*1B" ' >B+C7D+E!

A>3 T FAYCISTOOH I JHHT3 . |-*9=BIT=H IS, A6186</ (<ID*(, ~(*13. 6HOI6HOI ¥4

" JHOI0GMSIQTHION(1> 3 "t T 60H, . AXI96(3. IFAAGHT*#IH, . (13. %3519, 111%(1, 66I*H* 4!

/ HE3 FHIK*0196(3.19, 118*H*—*IH , #9* (#IHL(9*IHI*19% (1B *>B+C7D+E+F 4) 61576611 Ji*!

TUBST(RHI-*T -, 3 SFHIHFID* (0" g*(6H#019*(19(, W (FHO*H! 1 \A) . &HTSH516H#O)

B*H*-*1$60FHITHI0S 4519, 11IOFIATCHBS> 5 *"IT6H#/3. 181, HIO* (IFH*ESHTH11S*<*IGHOIHO*#!

O(, W (FHO*H] - \A) . SHTS-HIRHE (., <~ I<H*1IA, 0%11, 668(, $I64#9!, 63. 1A Y <BHIHHO*(! - 6#0*519%(!
—hTIGHOIO*(1 - *~*(10*GEHO*#IHB(QIIBST&*1S!, ISIENENKILIH*1¥12(0%~#H11* 1314 A %41 4K10%

7% (H/ S+ #IBSOONHIL*(IFHEGHHT , +4> 5 " HFA)G1§766%IL-*(<4#l!!

|

B3. g3 1%(0, 1+ BSBOSIHIO (1BTHG*(, 1%%]) (AN (FHOX1A> 5 "'+ 5 #T) , (81 418!

BTHE*(, 1% (HAN* (FHO*HIA> ; " +O*HO(HL3 . *HIO*#1 <11, *(#, $10*(1" "#1, STIGL(194*IF4) 640!

@*(0k3. *#IHB(9%#519, 1119, 11 2 BTHGH(, 1¥150#, A AIGI0* AL 2 G (A*3.  #H1A6119%(1 5, #T7), (&>

K- (KS* (FLIB) *8$(64! , #I\A) . THO*HIBS H#I* (43 §*1! 73 1HK3 . SHO* (141519, 1119 , 1!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+




DU O+, (t-# - +/) *01%23#) 1453) #bt-#+ 7#8938:+ ; F+=b0* , ) *+=5-, §*+

? _t@8HDHNA, ) )3 1#5-#5: BEI*L) , HCEH*H, —#) +8H#E-#) <+

+

26346 (, 1*4BYO#, <I-*HO*#! 5 #T) , (H&FHIHHO* (\=KTI&THT*#(*($1H, (BIH/ . (#I1*11-*419*#!
O*HO(HPHL3 . *#1O*<*#I#9* (1 - 6#0*197 Akth* (F*INUK(9* 11, +UK§*164#9!C(*61 75 ENENXI!!

|

:3>44 ;81)074C7DM175-89-"
|

JWIFAAGHS. (TA-TTNST)*HFIIFAPXL . ,$I1K3 . |, LM+ IHE3 . SH0*IP7.4) &, S 7#1@7#I CQDF J+RS!
*(, BL0%18%BINY - 98,3 , (*IBHOTY , #* (*SIENENKIFHI @I/ IS8 L1, 3 . 1Q7<<18/#OK0* (!
S*#*16#0107H9*(1P(, #&.*18!, 665191 [1#,3.9* 419, 11DH(61!-*1*$108IHB(9*51H , 119, (, 66!
_VHO*BEHI0, 11111143 16 A" 6STHAAGH) . JHT A . HO*SI24#IH, . (13. 3 . * (K *05IL-*(!
O*HIFA?MH, 3. 1¥E* (IFA)GOHO! , BS(*S*H18 " HASHSIKLSION*IIK , #O* (6HOIQTHIFA A BHT <510+ I*ig]

= OBHOIOTHIAS ;" 43 #T) , (IE*HIL-*(19, 11 2 \4) . INIS* A IO =KTIS(, 0*#11 JH*1*!
FAABHTHIHL(9*#IB) & +2(THIH51) (%3 *#OI9*AICTI*IMHO*H! #T) , (St&*<!

) (796TH*(*#516#919, 11IB)I&*+2 (7S HL(O*I*IY +O*«HHITB(IYIKOBHOIOTHIFOS+ "#818." () * (#!

9, 0*0*#10*(, #<, 11%#11!

|

FAITHH0SI1K3 . ITE#/3. 181, <LI2*§%3  k#179% (126 () 6(, !, 6619* (! [, BSI6HOVTO* (1Y <B86H0*#1@TH!
B3.<HHA ., 687-*(6</3. *H#IIBY*L ., $1*#! . 7 . *1IBS*(-*(11467196(3. | [/A7((- , 0*I6#9!1B3.<, 0, 46, !
JWHIFAPIISILTHT . I96(3. I¥h#1%( . L§¥IA (TA-TTNS*H#T*(1$" (640!, <11, 63.196(3.. I*h#*!
@*(AWHI*(SIA . (TA-TTNS*#) (TIBESHTHIO*E HHETHHS . HSIHT 41" " 657, 8™ () *(I*IT*H9(, <*!
ST HHIIBOHIGHOIB . , #IENRSKIIA . (74-TT\SHIH*(9#196(3. 1" "#SHA . (TA-TT\$#+
NG () *(16HOIFAAGHETA) ] *1-*13 43 $*BIH, 114 (*IC<*, (,#3*196(3. 17 , 07TT\S*HI#O6TH*(SI!!
FHL-*1THO* (168 (1Y *OHHOBHO*H1t* (10%18™ (417" 657) . , OF*1&., HHHON*I (* 165+ (*#9*1

BYO#, <&, 1&, 9!, 63 . IT6I**(1Z#$* (9 (L3&6HO019*(1?(796&$7#IATHI="0,&, (\TT\$*#1t4!
PH73.*#4, (Q16L . (*#519%19*ID 7 (¢/B6*(T*<*#IBL(I9FIA . (74-TT\S#) (7968317 # L#ONIB6HI6#O!
B. ,#5IENRSKI""6613. <G11(*43. 1819, 11U, <~ *H1) k< *#x112  ShH*451-*119* 41CQDF J+RS!

O, OHT LSKTI*(SIHB(O 5 HHKI*(IMHA0*IA, %14, 3 | T*H#* (1245, 116401, 6119*AIP(, #8*# . , 61!

, BG0(BHOHH*LIE*0, $10*#ICQDFJIRSt 5 BEHHEL/B(*$* 15111 )< STAS . I *ST*HO]

A (TA-TT\ST) P48 HIBE*S*11T , (, 66. W HB(O*16*180% 158519, 1119% (12, 451 <1 (OB Tire (5]
T, CAQTHIA L (TA-TT\S*#) (T96TH* (HO#1=>0, &, (\TT\§*#! . ,$*5IH/ . (*#9!""6$ 44 A6+
TG O* (0, SHOTH, (E5IH, 1% . *(1, 6612 (7-<* A1 ANI9* (1A . (TA-TTNS*#) (T96&S7#! , <1144
9* (1A (TA-TT\S*HT* (18" (640! . HHO*BS*SIIC . *#1*3! , <I5IENENXI!

|

"U657) ., OFIKISI* LT *#8i*IGL (191 Y * L ISI06H0IQT#-*13 . /0§ #12 (TSHH#51Q (0, #-<* #1649

— B (IRHHIGHOIBN(, 12 ,§. TO*H*HIID* (/H#O* (GHO*HIMHO*#1""687) ., OF++BIO# , H*O*#!
*(H*HIFHIL3 1, <L PHETE  *#19% (12 ,§. 70X 1*1@I+x(1(*1)4(, $7 (413 * (| DH(*#5!

*4#13 . A3, IFHGGHT, @H(6151=2>B+C7DiIB" " >B+C7D!6#95 -*17#9*(1IH}3 . $i05!B" ' >B+C7D+
EN -4, #, NS, SIENENXILIR 1" 657) . , OF*IHISIIHS . *(<h3 . 14813 . MO*#OIGL(19%+1Y *1*4S106#01 @ 7#!
B)U&*+2( 7§+ #5104 QT HIFA A BHT* <) (TOBTH* (SIH*(9*#5194%19 , (, 661) (70(, A44* (S 1951 14!
96(3. 19F*14> 5 " +EA)GIS7CE*IT6!) (796TH(*#1!

|

=, H18, #HI1) *8B<H* (<H519, LLIM*I0%15" (%1 6$7) . , OFIOK*IC e, (, #3*19*11QTHI=,&(7) . , 0*#!

) (796TH*(S*#IB)4E+2(75*4#1!, 6119*(IFA)YGISTO6+A> 5 **10* (. WHO* (51 KIFIHI(1L) /8 (IT*40* 4
H*(O*#51-*1IST*HIA . (TA-TT\$*#!,687) ., OKL3 . *12(7$*H#*I6HOIHBST*HOK*1""657) . , OF*IT6 (!
Y*IHISH06H0I@7H DICEITY **48(/3 . $108%1" 657 ) . , OK*IHISIH#I3 . | (, 8$*(HISH13 . *11=%(&4,19%(!
FA?I6HOI& " #45+19%(1B3 . LL1*ITEA!" " 65744 A6# , #O(166!, BCIONHIA . (74-TT\S<HIHHIIK , #O1%S)
<ISIENRSXI!!

|

PI8-" 019, () -"%7+-"6-+0'FI-"G¥D"
!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+




DU O+, (t-# - +/) *01%23#) 1453) #bt-#+ 7#8938:+ ; F+=b0* , ) *+=5-, §*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

JFI=KTIH1819, 110(* g8*!11*&6#9/ (*1\A) . THO*1Q(0, #19* 11="#13 . *#I6#91*#§ . /<! -#1IT6!RvFIO*1!
A.(TA-TTN\SHQT((,$119*1IP " ) * (LI I+ =ITIH1$19% (1) (k47 (1Q(819* (1A . (TA-TT\§*#T*(1$" (640!
H/ . (*#919%*(IFAP519, ITH*19%*1" #8418 " ) *((*, SSHTHIO*0*#IA . (T A -TT\SHHETHS(7<* (S11 Ji*1-*4Q*#!
H#3 . $H01§*#1" " 687 , #8518 " () * (SO I AHBIFAP!, 117 THi* ($1 14#95! (§3 . §*#1143 . 10*0*#IF4 4 6#0<7-6#! 8!
IFO8XI6#9!19*#18N\&T) (7§*# NS ?XIFF-VFFF, +P74)<* ]!, 66IA . (74 -TT\S*#II" 1<, 41%§!  <SIENR X!

|

JPI=ICTILYHESIHRITRHS(, F1> 7<= 9% (1C<* , (, #3*1QTHIU(* A9, HSHO*H*HI6HOI0* (1B\#S . *1*!
A7HIFOBI06(3. [Y+OXH#I! 5 | 3.19%(12]) TUSTHIO*O*HL-* (1 * 41" "HHO*H HI*ITITY 119* 4

B)UEH 42 (TSHHEI* (H*(=*#1 5 *63(7) . IO (1=, (O, <TTH*19%(1=ITIO*IU/ . HO&*HS5I 4451 Y +
O*HHITOIAE*(, O (“HIBHOILTIONI" 4816 () * () (7968SHTHITEIHOIBTH* (<4260, 1*$!, <ISIENRRYI1J4*1!
HISTH, - (13. *#<H3 . 1%#S13 . *HO*HOIGL (19%#12(67<019% (1F4) 66401 T 21 %6976 (HOWH+=TIHGHE., Si7#!
9* (14> 3 " IHISIHI3 . $HOSI6 A1 143 *(TELE*<519, 111O¥*1> 5 **I<, HO*10*H#60IL-*(<*-$516 4194+ =T
TOU<((*43. I A1 2] ) * (1A BT (IF*GSITHIOTHIAS £ " 5 HT) , (S <H I =/ 61 %18 THHS #!
17HT7 . AORI0*dRG*($*14> 5 **1 <11, 63.19, 118794+ (5*12(75*4#R5Id64OIEIBS6HO* #1#, 3 . 19% (!
FHGSETHIMIO* (1=KTI#, 3. OXHI L1 H* (O* 51641 TH , (14 YOGS, #8) . * . * (HIP THT*H(, SiTH*#
,<LI=*HD*(H*#OBHOIATHIHS . S1 4 TICHTI*(§*(1> 1 ** WP, (4q!*$!, <ISIENN_XI!

|

2!, 10*8LO*G(1=>3 ., #HLABLII*(1)</$3 . “H#H*65(7) . b #IP (*6TE&TAABHI&, SHTHINHO*(!
=IKTI&, HHITOIA . (7A-TT\ST)SHIGL . (*H5I0H+196(3. *4x1) | §. T<TOHL3 . *1>* &SKTHIH, A* 1!

> 2ATIHLI@*(AUS*SIHEONIT*(IA . (7A-TT\GHHA - > i WATHHR*H>*T*)$7 (1 XI* (&*HS)
FHOG™HT,) , (SH<IH19* (10H(&6<, SETHIGHIICL . (SITEIO* (I 2#06GCAHSI64#912#97T\S71*196(3 . 194!
A.(TA-TT\*#I! 5 ,3.19%A1D*(13 . <638*HO*(IDU(*# 1A 6+ (FHIOFIA . (74-TT\SHIO]

2 *63(7) HHEBIE L (%1 3 " IHHO*HIAFES(T) L WHHIXTS(, THCBS (FHIU , < 5 2ALXIG(RHTBLI*ST*#!
WP76)*#7@, 1*$!, <IIENRSISIGHOION*LT 5 **II*STSIAIL —* (A / GHO*HI=HO*#I*H*1) (75 (TA-T$13 . *]
P, 18, 9*I#18 , #OI@1>*4#*(1!

|

1-:1978-8'E;,'F-0'386*; -8DE"

J, LIFHG*HT, GH(GLIHLSIHEIO, 1ICT (7#, BH(BL5 - 20 T*<S(, #0+> 3 ""+DH(BLIIA . (74-TT\S7) *#*!
KLSHE%T . JBRHOXIPTA) U8, SHTHIO* (IFHGGHHT , +FHG*ESHTHIIBHO . (1B3. H*(*0(, 911, 0519*#!

BHHL3 <417 610 , HOI-*HI& (1113 . 1% (&(, H&S*H#1? , SH*H#107(, 61U, #1*#1%31 , <ISIENENXI!

AL (TA-TTNSHIHHS . | <SH1(*<13. 43 . IBNKT) (TSIl (“HI=* - (, IO , LIS*T*)$7 (<]
H(&*#16HOI0H*1"" _ J14T#! , #19% (124978 *<H , #OI6H#S* (LSLST*#11"* 657 , #$4&." ) *(10*0*#!

A. (TA-TT\SHONKT) (TS IH*(O*#I-*HO*(1="* (T, .19%(1? , Si*#$*#1413)

“UBSTHAAGHS . (TA-TTNST)*H+10%CEHI*#I - K) ) %81, <5RSS _XILT , LIFHGE*HT , @h(61I-1HO*SIL—*(!
BAKT) (7541, #IOHI0*HHIBHO XTSI 2HT\A I, A*H11 5 %6(, AWHO, 1¥16(*1519, 1104*!, #10!
BA&T) (T8HH*10%-6HO*#*HISAETL, AWTONE, #*!, -, 6*HIBHOIG(HLST*#I., ##11.J6(3 . 19*1*!
"URHTHIH (9 HIOHIA L (TA-TTNFHBAKT) (T5H*IH,, - (13- 43 19%#1Y+0%<x#1 | 610*1*$T$5!
H, 10417 687 , #51&." ) * () (79688K7#1 , 61<* 1511211 HE(9*10*T*H08519 , 111944107 412((*0*(!
B§(*)$7373361)#*6A 7H#, *I¥]) (HAW*(§* 5 *6(, AWHO, 1¥IA . (74-TT\SH19*1h, \G*($IH, 11T6!
(1A (TA-TTNSH# . \)*(, &SHOIS/SIOL . (NP6, \, %81, <ISIENR_XI!

|

/983 FHIL3  FPHIFFIHES  SH0*1> Tk =*IO* (1Q4(, FHICE, (, HI*ITOLL) I HHIFAE* (. , <= 1¥*(!
=WHES*5IH, 3. 9% AIA . (TA-TT\SHTOL, AA*H AWIFHG*HT , H(*HIHLE - (SIHB(O*#5! ., SS*#I143 .|
OFIDH(*H1—* (<4811, HIOIA . (TA-TTNS*#1, #O* 6551 J4*1, #13 . g #O*IFH* (#, K11~ (6405!

A7 043 *(H*41*196(3. 12, 07T\STL*5I% (<43 . %1 (I [ ™ . ) 6H&SH#, 3 . IENI=HES*HIIN, #1*#1%S]

, <ISIENENXI!

J,1IB" " >B+CTDE+B) & +2 (7541 -4#O*$IBY, SHL/6(*5IH , 11-*9*6§*$519, 111*11143 .1, #1

BAKT) (TS IHHO*HIA L (TA-TTNSHA*A- (4441 <, 0 (H1& " #HS*IIY , &*(1*$! , ISIENENXI121!
SX1§* SIHEFI19(6836 (*<<*1Z L #A3 . &SI THILS . *#10* A 1BRB) &) (78*ii#IB" ">B+C7DI6#9!19%(!
A7 AIFHGE*HT, BH(6LIX]) (I (*#! 3 *6(, AWHO, 15IH , 11-*O*B5*#1& "##5*519, 1119, 11B)&*) (75+h#t!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

3 *6(, 4H#H9, 1%+ &SH@KS/S! -+ 1USTSNO . , #01*$!  <ISIENNOXIIT , 19%*!  *6(, A9, 1¥1@7#14* . (*(*#!
DACH*T) (b5 (SIHR(Q!6HONHO* (1>* 0 <I*H#T\4, $113. 191 8N, #*IHHBN&KT) (75*1##196(3 .
J*1h, \G*(6#0!, ——, 6%!* (13 *i#81*11)<, 614-*<19, 1114, 3. I¥i#* (14> ; ""+F4)66#0!,63. 17 . #*!
DE-FHOOK(ELHHFI0C/ . (K3 *IP, 1&, 9*ITO(IFAPIGL . (*#1&, ## M1 -*17#9* (* 141061, 44*# . , #0!
AU+ (10%18" ($*#!""6$7) ., OF*1!

FAAGHTHHIWAI"" (AABLE I . AMHION 1> ""+2 ($h&*<!, 66!6#I TH(&OK* (*#!114 2 \4) . 1\1§* 43!
H7-*h116%1153 L HO* (1=IT!, #(*H3 . ¥ (#11 I 7 (8D (796 TH* (*HO* IFA A GHT*<<*#1(*43 . <43 . IB) &>+
2(T$H519, 11, #IFIA L (7T A-TT\S#+8N&T) (T5*U* 11O *SI6HOIO*1*19* 1§ | \<i* ($1! T+ F#$* (, &S 7!
O*(IA. (TA-TT\S*#IAMSIO*H#IH*6S(7) U8 (, #6<TT\S*#I@* (6(1, 3. SI¥t*! 5 2AT1*¥16HII1*STSI*i!
2MTLHI6#018& ,1&, 9* 14418 , #OI! I+ 1*] ) 7#H* (F# 8N&T) (78 IH* (9*#ITBI OF*#IGL (!
"BSTHAAGH , HIH& " ) *(51OF*1Q, HHIONFIA L (TA-TT\S*#! , HO(FIG*#IGHII*#S6* (HH#5IH , 11T6 1%+ 4

13 #7<HI" =6, I9*(IA. (TA-TT\FHT, . IGHIIH* AN*—*H#1-*(7 . 43 . *#1 2 (*HOHLIGL . (8!

|

I:19=9-0;8<'=78"E1-81-4"T-05-,'U7,1-0'

|

DUV *T- |3 S6HOLIS69SI0N] | AIA*" " QHOI="O43, IC*H#$* (16HOIO*AIC , (A*A=>0¥3, AC*#§*(!
L, 46, 5IFL(, *<5196(3 . 0*GL . (SIHB(O*516, HOIke | THORIGHE,, #81* (.  .§*1> , §*1a7#! [* O *L1O718* (!
#,3.19%(IFA)G6#0IQ7H# 265 T*(NUB(*(IENERXIIFHION 1% (1Y * 7~ , 3. $6#011860 1 HB(9*#17?, Si+#s*#!
ARIQT(-*18% . *HO*H | BSTHAABH*HSTLHONI . *#1(. 64, $H13 . *#12 (&(, HEGHO*HI" 'FF>JX!

—*T7= 3. SN ZHE(19HIASRI? , SHHS* #1441 "FF> I UAIBSGOHHT*H(, 641 HB(9* -1 I IIRSE! X1
[*O*UT718%(!, <112(199%, O#71*ITHYL3 . *#IEIA, O*#IBHOIEN K 73 . *#H#, 3. 10% (1% (1§# 7T9* (I THi§*#!
FA)GE#0I0%, O T 18TH*(SIIF#I9* (1P THS(7<<0(6) ) *I@THISSI?, SHH#S*#IHB(9*HI& Xk [*() *1+OT18*(+
U/<<* RO HSHGHTH (311

|

JWID" " 2>B+J , §5#-, #I9*(ICICHION, AIRSI!" ) (KIENER!, ~0*6(, OSIHB(9*51%45 . /SIE i !
Y*(U3.$5IL-*(| [* O *LIO718* (1, 3. 19%HIFA ) GEHO* I A1 =T9* (#, I 79* (1 2GHT*(IIF#" "#-*5(, 3. $19%1!
OT&BAHS*(SHIZHO*((*) T(SHOL!, #1D""2>BMI - , T, (61*¢! ,IENRNXIGH#O! , #0143 . $119*1!

,LL7TH SI0*#IC . , (, 8$*(LIQTHID" " 2> B+="<O6HO*#IH1$*11#3 . $14 " O3 . SI<*#18, 61, <1

061, A4%# . #OITHHL3 . *HI9*HIFA) C6HO*HI6HOIO*HIOT 1§% (+="<OBHO*HITB!-*H*41*#1! K (11449
Q73 19%(1=*4#6#0519, 1119, 11" 6OS(*$*HI@THIOTLS (I H*18* (*1IHE3 . $10*11eBIO# , <eli
D**2>Bl1gl!

|

JLxLIR(L " ISR TICL(IBL(S*(TL* 18, #H5I H* 1> LITOS(<CE*HOMLSIHES . SHO*IH*I* (0% . *#9*1
FA)H&, SHTH<H ., —*HII=" _ (*(*IBSBOFH . , ~*#I0*T*I0$I0, 1117 , SiHS*HI AU (1) (14/ (*#179% (!
*(HT(-*#HIFAABHL3 . H/3. %1 H6/<H0*(I6L(*4113 . H*(*I [*() *1+07 18 (HFHC*ESHTHI 1!

W41, (K31, <ISIENENXIIIHLIO6$%$19, (, 66! . 519, 1LIOKF14> £ *"4FA)G1ST06*104*!, #0* -7 (4!
FAAGH  #SHT(S164#5*(I(L3&*HI& " #H§*#11211-*18* $I*HIC(T11+A , <&ITHHL3. “#IA ; UIpI6HOIAN )+
FHS (G*(TH-*H" " 6STHAA 64 (&, HEEHO*HIHT -*H1143 . 1-*HO*10*O*#1*$0164$* (O(L3&*#II? , <638,
*§1 <SIENNDXITAN) +FF#* (6% (TH#] . * A A$198%1D), (KT*<<, +0 715 (+DU(61+>* )b, Si7HINIP 61! <[5!
ENRIXIIA 5 UIp!HE(Q!-*hiigtx (IS TLHOMS . 41> | GSITHEI0I06(3. 194+ - 1)40+ 3 | #7) , (Si&*<ia!
FA)GISTC0IAOBTE*(SIHH(95ILS, (&) 73 . (*06<(SI1B*it*1 [ 73 . (*06<*(6H#OM1S!, 63. 141519% 4!

3. (TH#H13. *#124#5TLHIBHOLTH1S, #919%(1(. *6 4, STHO*#1™* (5. (HL!, 117 TH (S=, $16#7131 , <I3!
ENNEXIJWHIL-*(A/gHO*IA 5 Usp+2]) (FLLKT##, 3. 19%(IFA) GOHOI& " #HS*19F*IF 3 Utp+ "#SHT7 ($19%(!
O*HO(KHL3 . “HIO 18" (*HII0*#I¢, S84 [* () *LIT715*(14#1B3. ,3.1. /I

|

#59: -"L071-98"S7N9(OIM"

|

J, LYKOITH3 . #*$1143 . 1#6#!, 519, 111B" >B+C7DHE!13. H*(HE*0*#9*!" "6 1HH(&64#0*#! , 6619, 1!
SHG/GINLS* A A* L (K(*#1Q(0, #4441 . BIMHL3 . GFgd3 . 19%118* K(HO*6/GL\LS* 411 K -*(*i$1!
H(H/ . #81%(<43 . §%(819, 1IB) 18*+2 (751941 2 (19519% 1 DH(B LI =4+ K H(S1T*<<*196(3 . 1Y H£96#0!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

JHIT C2EIHO* (17,14, A* A—(, #11"* C2EMISI IS0, LIAN) =>4, #) (7$*4#19, 1!
"HOR7S*ALHIFF " " HORTSHLBAIRIXIL) , <$*$5IHT796 (3. I "HOW7S*#1H#IFF! , -0* -, 6§16#9!19% (!
Y<639(63810%1*#8SIHU(QIIFAI*kg* (1> _*IQTHI"* (= H$*#1) (/1*H#3* (51 2643 . h(7'BETH&HH!

061, A4, (- 414451, #O* (*#1" 657 (*#I*HH1S, (&*11"" (064 *#5519, 1119, 1IB)&*+2 (7§ , <+
“WeIBIOH , <, HSHT (A1 8*C/gIN1S* A1 AU ) TS HTH I H*HS(*43 . *#O*HIUTO*H@*(6(L, 3. *H#I&, ##!
IBETE&HSENENIBETO&H!™S! , <ISIENENIBETE&H! ™!, <ISENERrIB6T6&#!6#9!8\3. &, SIENERXI! JH*1*!
687 (FH-*T7-,3. 8584019, 111B" " >BCT7D+EM#!13 . H* (*#IU/<«*#1@7#! CQDFJ+RS! LHOAHGHE: , #§*!
A7() . T<TO3 . *ID*(/#O*(6HO*HIO*11) 6 A T# , #1 8%6/gINL* A L10* (6(L, 3. 11 JH*1 2713+ A7 (§* 4+
T, NIKIO* (12 GHOMHIQTH 2, S H#E* #5101, #1CQDFJ 4RS!, (- *#0I T*H08*! . #1§7<7 0413 . ¥1=*(&4 , 3!
OI*I**| D* (Q43E6#019% (18*6/gH/HO*ITHIOS #5104+ . | 6)$L/3. k3.1, 661 [\)*(8(7) -4+19%(!
AGHI3,14%04, IT6(L3&TO6L . (*#1H , (I1I4*1@*(0( " g*(5*#10<, $§*# =618*<T*<*H#IH, (*#1(6#943. !
O*H7(9*#5144510*13 . H7<«<*#*#IP*(#*#16#91T\§7)<, 14, $113. *#1D, &6 7#NBOTE&H!*S!, <ISIENENXI!
J,(L-*(1. %, BLTHOS*#IP519, 11194+12] ) 7L 7#IATHIEESB*($H#! . 64, #H10<, $*#!

2 6#0%#, (*(PHABLE T« #144§19%(1B" " >BCT7D+E!B)f&*+? (7$*W#!BR+ Z#§* (*¥# . *#§!, 61(*43 . *#9!
H, (16 419%*10%« 1404 , LI (6#017 . #*194*1 (*1813 . “H#IDY(61874) THHS#T616™ (9% (#!!

|

|

U7<0*, (-*1$*#WBBTE&A*S! , <I5!
ENERSB6T6&H!I6#9!8\3. &, 5!ENERX!
T*H0§*#519 , 1119¥*1B )48+ (7§*H#HBR+
ZH$*(*H 481" C2E16#* (9(L3&SEIH , 116! ,
*itx 410618, #OI6L . ($519*(19*(!
)6<47#,<*#! , ($*(%*<<*#! [\)*($7#%*| Spike protein-
Tedk [X!/-#*<$5!*%#*(!13- H*(*#! X mediated cell

- 6HO*H*(&(, #&OHOIAKIL* (1.7 .*(! signaling

BS*(~ck3 . &XISIIQ A" IX(HMIL*113 . (-4 Membrane fusion/ | Wy, /

Pathology?

B6T6&46#918\3. &, WENERX leA.. 615! Viral entry
§.*1*IkIROT 19694+ L19* A TH1$(, $<915. ! i

§.*11)48*1) (78*4#176!B"">B+C7D+R! COVID-19 vaccine
WHES. 76815 *1(*1917615.. *I@(61X! (*963*1! o190 Spie Prateinl

§. %17 C2EIX]) (FLLITHSH3(*, 1115 *!

CK@*<ITG!, HORT7$*# 1 FF5! JHI1F] 3% (- ,5¥11 Figure 2: A simple model for a process by which the spike

§. *1<6#04#'6(\le! protein produced through the mRNA vaccines could induce a

I pathological response distinct from the desirable induction of
antibodies to suppress viral entry. Redrawn with permuission

JHIeHQIETBIBOHHES!, BEIORIIIMINS .1 e e oL

PE(I=*T70*#IIP6- , %81, <ISIENNDXS! . , $§%#! :

O*T*08519, 1119%+196(3. 19, 11B"*>B+C7(7#, BH(BLIHIBTH* (31 - 6HO*H#13 . /HOBHON*(16%(! - ™!
, 61911 [*446#0107#!**C2E196(3.19, 1IB" ">B+C7D+B)I&*) (7$*#1T6(L3&TE6L . (*#1H, (GIH, 1IT6!
e 118, (841" HISPFOIQTHI" "HORTSHIRHFFIGL . ($*11BETE&4™S! , ANENERVIHI*L*#19, (, 66. !

KD *UA*ES*<IHE, 3519, LLIOWIBRIP7A) T4*#$*19*11B" * >B+C7D+E+DH(BLIMI* i+ (H*O(H0*#!
PTHT#(, STHIATHIRTND) =19%#1=2Py2>Py=""2P+Bi0#, <H*0!, &$1@¥*(516#919, 1!

0*«H, 3. 186416" (9% (SIIBI*I1) &6 (4519, L1IOW*1*1266+E$*1#43 .81, 66104*! - 6#0*#@ , 186¢, 36 (!
%13 (/HESI LN TR [*(TO*G/gINLS* 4!, 610%<" 15*IBYOH <&, 18, O*IHL(O* <4187 (T#, (*!
[*(T&(, #6.. *1810*(6(1, 3. *#516HOI0K 1" " &SHQY*(6H0IAI 8% _H(#I& " #HH*IT6I*i*41B3 <, 0, #5, !
OL. (#1163 I INIS* AK13. *(1Y<68. 73. 9(63&IH/ (107 (. *(1* - -, (IBH*I1§ #1941 [\) 75. *1%!
66519, 1119F*1*1U/  HO&HISIO*1IB )&+ (715 ) 6<ATH , <*1 , (§* (< [\) *(STHI*IT616" (9% (45!

2., SHEHSRE) (/ORL) THI* (#18. " HHSSSIONHI 143 . 1 (. 7<)

|

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

@7#!B"">B+C7D+ES64!1) /§* (1**1 (*3 . S10*#S(H&6</ (*! [ * (THELOGOKTIH#TI TE I #SHI3&*<H#I1 T , (L-*(!
W#,61113.<60*#I1K1@7 (519, LLI*h#/ . HA3 . * (1266%&S! , <11>* , &$h7#!, 66194*1 4> 3 " "+F4)G15766*!
,BOS(*S*HI& " HHSSIGHOLI*IH , (H$*#107 (14 " 03 ¥4 -, #OT*ISG7<0*#1 1 7THT .<IGL(!P##9*(!,<1!,63. !
GL(12(H,3. 1*#*519*ICQDFJI+RS+ A )G1§766*!, 66!Y , 1H119*11B)h&*+2(7§*HLI* (. f*<S*#IWBOTEH!
6#9!8\3. &,5ENERXI!

|

WIS (F11, #5*1BSGOR*1@7#! - *hI*SI!, <IMENERXIG, #9*#! . *(, 61519, 111?21*697 @h(*#!+! P 60*<#5! 9%*!
A44819*AB" " >B+C7D+EIBR+2(7§*HHO*&7 (i (SI 105!, ~*(1&*K*1@h(, <*1J 3 " "httlh. (x4 P*(#!

S, SR 2#TLHOGHO #I6#9IB3 . /9*#ILTHT U1 O* 41" (§* (W #! <1, 63 1#19* (! - 6#O* 1@ 7#!
=/61#10*(6(1, 3. FHIIHS(,8(, 3. %, <I*]) THI* (SIHB(9™#I!™ "#13 . g #OIL*§TS*#111*10* 164#9*!
A*#13 A3 FI2H9TS . XTHH O HI-*H121*697@H(61+7 , (Shé*<#!, 611 T*TY 1#IGH#OI O+ 1% (!

2, (Sh&*<! , #I*HQTS *<h, <" "C2E+>*T*)$7 (*#I6L . (§*1T6! 44873 . 7#9(4, <*('B3 . /9406#0!6#9!

U(, 04 #8 (GHOIHI O 1*# 2#9T7$ . *<T*<«*#5IH, 1IT6I9*#13 ., (, &$*(H1$h13 . *#1) ,§. 7<70h13 . *#!
D*(/#9* (6#O*#1A!, L17TH* ($*#1 8*H*-*IGL . (§*1' I 1*1B§69%*14, 3. $19*6§43.519, 1119, 1!

BYU&*) (78!, <7 41" " 117Th, Sh7#1 A4$19* A1 >*ISIO*LI@K(, *+#! 8*#T7 415!, 61(*43 . $516 4 19%* 1 44§!
CQDFJ+RS!, 117THi*($*12#978. *<13. /H06#0IT6!@* (6(1, 3. *#11 JW*IFA ) h& , SH7H*HIGL (IF4 ) 618 766%5!
OI*IO*<«*#19, TB!-(HOXHI17<*#519 , LIB)H&*+2(TS*HHTO!) (796 TH* (451 144918« (16#910*-*#1""#, 11!
T6(!B7(0*I!

|

- *6(7<70K13. *IB\A)$7 45194+ A1 CQDFI4RS!, LL7TH* (S LHOSIHI*I P 7)613 . 4*(TH#510-*<€*ig!
64#91B3. HIHO*GI2HT*) . , ASHLIGHOIS™ O3 . *IY<BI0* (H#L*<INAIB* H(H#I 1! , << LIFHOME , 7 (*#I0L ("
13. /93 *I@H(, <*1266%8$*1, 6619, 118* . H(#IY6T . ONO, #1%8! INENENXIL3 . <60*#107 (519, 11 (44/(*!
A*#13 .43 . F1AYE(T0, 186/ (K128 <THH#IG118* H(HLIO*1*IB\A)$74*10*(6(1,3. *#!

& 5 #11" " C2EIHU(916-4nBIS/ (IH#H19*HI 2#TS . *<T*ccx#19* (1 TH(#8., i<, (*H#I*]) (144 (511 J!
"'C2E+2]) (*LUTHIISIHHO* (| [H(HO, 1&6¢, $6(1#D* (~4#O6H01 4451 I * A *HTI6HOIY<65. 73 9(63&!

L 73 (0B ($51-*HO* LILHHOISHIIE TG, &S7 (<HICL (113 . <3 $*12(0*~#11*107# CQDF J+RSIIFA (!
FA@HS(7+BS6OI19% (1Y <68+ [H(#+B3. (, #E&*16" (9 ($*19*IBRIP 74 ) TH*#$*19* 1IB )& *+2 (7$*#119%#!
D*(<BL$19% (1Y , (P (<+E#S<0(18/$51H , 119, (, 66! . IHO*65*519, 1119, 1IBYU&*+2 (7§ , <1 (7+
W<, A4, $7 (K13 ¥1>% | RSKTHIH [HHHOTS. *<THx#!, 61<" 1HIH , 11O H*6(7<70KL3 . *#IUTO*HI9*(!
2 (8(, H8BHO*(&</ (*H1&" #HS*IIY BT . ONO, #1%8, ISIENENKII JHHIFA ) K., STHHOI1*(1Y*7 - , 3 _$6#0!
1491 -*6#(6 . H0*H9519,, 19¥¥14> £ *"+FA)GISTE6+19*IB\AS. *1*19%1IB )&+ (7S HLIHOBTI* (%4519, 1!
§.%T(*SH13. I/ #k3 X (LKL IHE(E 18 " #45%516 419 , 118* {(#IT613. /910*#17, 1196(3. 19*#!
FA)GIST00IHOTO*H1*(T*608*IBYH&*+2(TS*HHIE " #5143 . 1, 63 . 1#*0, $10! , 66194 [ 79*#! , 61HH(&*#5!
9,19%(1"" C2E+>*T*)$7 (IHO*#! - *\OHO+O*<*#19% (| [79%#118, (&%]) (1A*(SIHK(OND* (4, 1*§!, 6!
=% _(%(*IBSGONH! . , —*HIHBHI0XTHI0$I9, 1119, 1ICT (74, BY(61+B)H&*+2(7SHIHO* (1 - , 0% IISHIL-*(!
O*1" " C2E+>*T*)$7 (IHHOI10* 9% 11 [ TO*HLITBI0*<, HO*HI6HOI0*1 4 /#43 . *IUT (§) <, HTEHO!
TEUS™ (<45 , @, ((, 1*9!, <ISIEENENTIK , #0169 BSENENXIIFAI i* (1 (- iS5 I419* (191 [ 79*#107#!
1%3 . LLA/##A3 . SHICQDFI+RSH? , SH54#1) T1S47(S, <I645* (163 . SIHB (9516, #O*#1143 .
AR&(T1&T)HL3 . *I [HH*HL*1, BOIB)H&*+P (TSI (LSHS<c ORI 41 [ 79*#19%(!

2 SIS AI10%13 . /K0S [ 7936, %81, ISIENERXI!

|

P98-'4/<*()-"V-0CI8F ; 8<'D;'L0978-8:0E8 ) -91-8"; 8F'>- ; 07F-<-8-0E1978"

|

P(ETHHE(, HE . IS H IO 1B , A AGHOMB6(79%0%H*(, 10+ (1P (, #& . *I§*#5194*196(3 . 194!

U* <6, SBHOIHES . $10*(IP ™ ()*() (78%#E*1, B10%<™ 181 H*(9*#5194*1S7TH13 . *IQA0T A% (¥ -KO*#5194*!
13. a3 .1, <LIUK- (K, B1G, <HIBHOIHMIS(*H3 . *#O*IB3 . /9*#! , #] 3 *6(THH*(6(1,3. *#l!

IIBS, #ANI (61 (1) (JOS*I* (184, <LIO#! 5 | Ax#leP(KTHESIBAIOFI¥IGH O*G, SH§-#I(TS-#+1T6)
%13 (b= (LI (SIRS_EXIIJWeI-*8, B 1§%12 (THH8(, #8. . *HIISI001="" JICQK+P(, #&. *!
W-7@11) THOIGT(A*I2HT*) . ,<7) ,$ . XIS IRHO*HIRS N*(IM, . (*HITBI**(12)§O* A1 -*41

*6(7) /413 . *#ISHI* (HIGL . (%11 6619%(IC I CHIK*- LiS*ITI 2 (FTHHE(, #&.. IF#! . *ig8I*1519, 11!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

e?(W7HH&(, #& XU HIIO* (1>*0* <13 . #*«IG7 ($13 . (*H§*#916#914-4* (167 93 . 114#91eMC*#5* (1167 (!
JUL* IXICTHY(T<, #12(*@*H#ShTHIIENR_XII211HH(91*$T$10*0<, 6-8519 , 111@K*<*1#*6(79*0*#*(, $h@*!
P(,#& . XIS*HI*#13 i+ gh3 . 1" <T . *hA* (512, (&WHLTHIGHI!, ANTH(7) . *1 =, §%(, <L&e*(71*I"* 2 BX!
P(hTHH&(,#& . FUSHHI T " H516#91UT (13 % (1., =1 1) *THOHL3 . *) (78*H# . , <SHO* G &Sh ™ 1*!

?,, (Sh&X<IHO*HFGHT > ($51 O+ I AHGI O 141 P (, #& . *H§*#1@* (-BHO*#I IRHONIK* 438 # A > (1*8!, SIENRSXI!

|

J,(L-*(1. 5, 610, —*#HUT(13. *(I<HHBYO# , 56 (A THEIMO*HSIGHTI (3519, L1 AKIO* (1" " #6/<HO&HSIGL (!
OIFIU* <G, SBHOMHSTSTHL3 . *(1QAU0T A*(*1@*(-BHO*HINISIO, L1 TO%H, #HS*ISAZMHON) ) * (+=T78H0!
211813, (, 8$*(H*(S196 (3. It =615+ (10 TH TH BNk (* 1196*#5194*196(3 . 19 (*H!

9, THHL3 . < 0*#9* 1" AMTL/6(*#1-* , 13, HOMILHHOSIO, (0*15*«!,<118] 1] 8IIT , LI>h#0*() (k745!
9,1144=""JCQK IH#ID*(-4#96#010*-(, 3. SIHK(95! . ,SIH*11)*ES, &6/ (FIB*NG*HTIQTHIT* . #
81118 LI *itx(1>*4 . *ILi* . *16#4) (7317 (0v6#4) (79PRNE i SXI!

|

8x##* (<1519, 118 1] 8+=TH@!™HI0*A*k1 , A4*1=*(84 ,IQTHIA(, #1A* A (,#) (TS*H*H5164#9!
OFIBAIMFIL Y IR IH* TS 1> T <k |- I0* (ID* (H*STOHOIO T4 p# [*A3*LIhA 2 (754!
W=6%<cx (181, <ISIENRAXIN? (H74) (7SI H* (O*#1S7TH13 . SIH*H1143 . 104+ p+ [ *<43*1IT6lu+

U, S—</$8* (#16* <G, S*HIBHOIO , LI (THHIQ, I T (1U/ KOG FUSILHON* =>4 — (, HIHTBS(*$*5!
RS /3_GOSHLSNP(BLIH* (BIRS._EXINSAIMHI* (. | <-19%(18AIHHOK) Y *(+

A(HLA* A= (, HATHA* A" ANTHO+UHDT (/66 () (7SI " 2 PXIL) M ITHHS 1> Tkl -]
9*(IU* . <G, SBHOIATH!" " ANTHOHUNAI0BL, AAxH . HOIAUSIO*(1""<T . *hA*(+P(, #&. ¥ I *3738!%3!
,<SIENRIXI!

|

KA #1-*9*#8$519, 1119, 11B" ">B+CTD+E+B)I&*+2 (7S A, #14* 4 (, #) (TSHHLS16#9!
K11t (IB*NG*HTIOLAHGI BT 11 B+==T8Ha*!*#5 . /SLi* . *16#4) (7817 (0v6#8) (78r?NIACENSIHH(9!*1!
76g*(18)<, BLE-*<19 , 111113 IHE< IR (THIO* (- , SHHI& " #H#5*11 21%19% (18] ] ] 8+B*N6*#T*#
*GHO*SIIN . Ihtt< (. | <=V IXH (1 =% A - (, HOBLNTHIOT A/ #1122 (> (HIBI*1143 . 519, 111941 4> 5 **+
FA)G1$766*1 A4Sk (10% (/#O* (S#IB* NG *HTIHSH T (G*#IHB (9510 THH-*#, 3 . - , ($*!

" ARETL/6(HIMHO* (IUBLITHIOTA/H*I96(3. MM, , (12T #I*(1*STSII IH*110*13 . b+ !

- 163 543 516419 , 112 (7S T 6 THIHO* I X+ A1 766+ H10615, HOITOI @™ (~<Hh-*H516#916 4 1%
13 H*(*(IT614, 3. *#51 AK19% (1="* - (, HITEIE LETH* (<1 W+ LI13 . I GHLIMHIO™GC/ . (3. %(!

B3. (KSIL#1>H3 . S6HOIU* . G, SBHOITOIIMHEIO* (ITEIH* (12 (FTH*H&(, #8. . *HSI6L . (*H1& " #H5*1!

|

2HFIQTHIMTY , ($1C<, LIIENERXI@* (" 06*#53 . §*1™* (-*48113 . <601@7 (519, 1119, 1IB)#&*+2 (7§ *IH!
O*HIA> 3 " HFA)CLSTO ) (FTH*H/ 43 *IP(, #8. . < #10*(6(L, 3. *#I& " #HSSI T6AIA*KI96(3. |
11U/ HOBXHSE!, HI@I*CH =&, S D (TS ITO1 O HIGHOIO* (HIU* . <G, SEHOITB!) T8*HTi* < !
2(THHTEIHIBTH* (<#IFO(**1I64#91P64, (WENERX! . , - *#1@7(0*13.<, 0%#519, 1119%*1BR+

P7A) THH$*19%1IB)I&*) (TS*H119, TEIAHH08! , <LIGBHESITH#* < 11" ANTHOITOIHY(&*#164#01$7]413 . *!
"*00(*0, $*ITOI-IO*HI1JHF1*1" 687 (4113 . (*-*#519, 11IBRIOHIU/ . HO&1S! ., $le" " A\THOI6#0)!
§7]413. *1"00(*0, $*IT6I-IO* #5141, LIP*HAIGL(194*1" *00(*0, SH7HI@I*<*(16% . O%G, §*$*(!

8% _H(#) (TS I6640* (*#IGHIIHSTIN3 . IT6!  *6(79*0%4#*(, SHTHIL . (*#1& " #i*Helll

|

2,3 IAXSTIGHOIA*STINENENX! . , $10¥*1U7 (419 1IB)4&*+2(7$-HLIHIB" *>B+CTDHEI2 (7 #+>* Ok TH*#5!
OFIHO*HIB) & +P(TSHH , HO*(*(ICT(T#, BH(HIH3 . $107 (. , HO*HILHHOIIK/ . (*HOIOW LI i+ 4
#43$1-%068, 3. §5H1"" (S8<<I=* (43 $*SIHB(O5! . , SS=#194*1"" 67 (SHIENR_IFhaIG(L . *(*1"* (45!

@% (" CE*HSA3 . SIIO* (1141 (KTH/ . A3 . ¥IS*OFTH IR A | (*(<#1%68., (\T$H13 . *# DH(*#!
HO*HSIGHTI® (51 . , SS#511719, TLILIFIL —*(I¥#*1-%§(/3 . §k3 . %127 ) *(SHL* IO 1 ATY * (%43 . 1@* (GLO*#!
WA*STIGHIIA*STSIENR XI!

|

DUHICSTE* (126H881-*Tik* §1163 . _ip<(1, BOIFHCT (A, 74 #IL-*(19*HIFA)G1STC0I @741 26HT* (144!
YHLTHI* (1 T*(126-4131" " L1*114%451>%) 7 ($19%(126(7) * , =3+ 11" 0*#3\ I 2.=""XIH18 44!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




DU O+, (t-# - +/) *01%23#) 1453) #bt-#+ 7#8938:+ ; F+=b0* , ) *+=5-, §*+

?_+1Q8H#HDHIA, ) ) 131G -#5: BEL*L) , WHCEH*H#), -#) +8#HE-#) <t

+

J7864*#8519, 116L(19%*106¢, 116#019*1IF4) 615766111 26(7) , *#0* (%43 . SIHB(9* 12 (1-*13.. (*4-$!

0*§, i (§1*4#*10-*() (LGBHOI9* 1! [ *(18*<«B#01) (7TT*LI*LIL7HI* I*htt*1- (%12 | *35*1@7#!

T60*.'(%0*#!A*1$9,$*#I!2%#*!—*17(0#%1*((*0*#9*!2#$-L<<6#O!“1$'9 1ID7(. #9*#1*/0#'@7#'

e6(, 04> HH*(§*#1" " (F*#el@7#!> ; ""WHO*(IFA* &S 7#1<" 164011 T, -*H! . ,#9*<§1*111K3 I64'> ;

U(, 04*#§*519%*1 , 611X+ (16(L . ¥4 Y **#94064#0!9* LIA(, #1&(%)$%7#1) (7T*11*1!@7#!9*(!J :

D7(<,0*I(*16<H*(*#1' JH*1*IU(, 04 *#$*IHL (9*#5I H*###1 1 1@ 7#19* (10*<«<c*1#, 3. !9*(!F#"*&$%7#!

L-*(L*$TSIH*(9*#516#@7<<L8/#9M0*IB) &>+ 2(7$*1tt*1* (T*60*#5IH , 1IHI*O* (641 TEI (!

O*(/HO*(S*#164#9I6HAT (. *(1* . -, (*HI(FIOUA*#1NT# , <*#1BS(6&$6 (16#91*ht*(1) . \1H7<70413 . *#!

""61H%(&6#OIGL . (194> 1M -*1§*#1U , «<1#*68(,<|6#914 113 . hA 4 15*#1U , «113 . /93 . IGL (19%*!

T*«<6</ (FIUCHESHTHIMLSIIFH#IO*#I&T A A* (Th <! . *(0*1§*<«<§*#12(796&$* # HE (9*#IH*1*#§<43 . 14> (!

Ol*1*(16(, 04> #* (*#1> ; " "+U7(A*#I0*COHO*#!, <L 9*#1? (796&$*#5! Q™ it & <kthl 3 . *#1BIG Ol #!

@*(H*#O*SIHB(9*#I1 2GKT*(1-* ., 6)$*8519, 11198*1> 5 ""+U(,04*#*1eH , . (13. *Hi3. Iml# 976!

*1) (b (S 2 (TS #IGL . (<#IH* (9% #6519, 11I+10* (46843 . 113 . #* <<l 9* (10*«<*! , -0*~, 63

H*(9*#1!!

21IHB(9*#1*973 . 18*1#*1 T, §*#1@7 (0*<*085IOW* I*4t*12 (78** ) (F1147#!, 6113 . i g*#5IH , 119%*!

86$,3.5*(IT6I67<0*#9*AIPTAA*#5, (10%(, #<, 118* TeA . *1*iG(, 04*#$*91> ; **XI67 (41!, (*!

)77(<\3 , (538 (H1* 95!, #O1§ . *1h448*919  § 1) (7@K9* 9167 (1) (7§*i#1* ) (*LIK7HIO71#78166<\! , 99 (*11!
§.*BH3*(S, WBF11(x<, SHHOISTIS . * I (WL&I TGIS(, #1<, SO (7S 1) *)$HO* 1178 * (1S , #I$ . *Ii#$*#9*9!

1)H&*) (78*httel2=""1ENENXI'K/ . (*#O!HK(1#43 . $1-* . ,6)$*#519, 11! ; ¥3 . $+B)h&*+2(7$*kt*5194*!, 61!

G(, 04X #8I*($*(1> 5 " 10%#* (5 (SIH* (9*#516* . <O*G, §*$179* (1, #9* (H*I$401) , $. 7<7OK13 . IH/ (*#5!

0<, 6-*#IHH(5!9, 1111%*I TO AMHOI* 1S TEIO*#I T*<«<6</ (*#!B) , #HEHO* #! - *4§(, O*#IHL(9*#519¥* 12 (h7#+

L LLTTH*(S*XIPTHOT (4, $hT#1/#9* (6#0*#19*11@7 (. , HOXHH#IB)H&*+2(TS*HLIG™ (9% (#1!

1-)0-8'E;,'F-0'LE0:98,78?WOES - )-91"

1P, (BYHLTHP(, #8146 (79%0*4*(, H0*12(&( , H&OHOSIOH 14481 - *H\+P ™ () *(+

"o, 0% (BHO*HIAIB* H(#10* (-6HO*HIISI6HOIO, 11, 6)8) (75519, LIHHOW1*#1 - *H\+P " () *(#!

0*GBH#O*# HH(O5I1SIpHB\HE 3k I+ 1* 112 (755! pHB\HE3HBINSI K3 . * (<43 . I 76 (4!

YUTHH/ HAH3 51, <LIFLIBHS*(1-* 1A AS*HIY *OH0BHO*HITBISTTHL3 . *#1<™ 143 . *#IQU0T A*(*#1649!

Ub= (<4, 00O (S = * 4 JAT AL 1S BIENRFXIIUT (13. 6HO*#1 . | ~*#I0*T*0819, 111143 .|

6% . <O*G, §*$*1IpHB\HBIHHHITOH/3 . 1SHA1T , (A1-KO*HI&,, HH6HOIO, HHHOTHIOT (SI*#5<, #019%1!

D, 061#*(@LIWHLI8* H(FHI0*<, #OBIH, . (13. *H3 . IHUT (A0 TH 2] 717 451951 QTHI 15 (- <#9*#1

O*HHIGHO* IS TSIH*(9%H5!, BLIOH*HO | 116% . OXG, §*§*12 (744115, A AP , &, (<, 1*$! , <ISEENENT!

B§*k (191, <ISIENRRXIIOBIO*HIT*<B</ (*#1Y *OMHOBHO* IO 191*IU* . <, S6H#01-*OLALSH0*#5!

0% " (FHILTHT . AL, 6(*(1) [+K*(!, <1, 63. ¥4t 7 _*12]) (FLITHIQTHIR, 44, §7 (413 . *#!

ONSTEHFH#1211K1$18<, (519, 1119* (1D , 06 1#*(B1GL (194*! K *45* (<HISBHOIQTHIG* . OXG, G512 (7§ k!

TOA18* _h(#1*#$13 . “19*HOMISIOHHON*1.I6(3 . $(*#H#6#019*11D , 0614* (01113 . LSTSIO7 (12, (QH#1 741!
J1§(7) . 19*11D, 0614+ (@1 #'D*( WHOBHOIAUSIO* (12, (BUHLTHP (, HE . ISIIHGx (S htx#!

H* §% (<4 Y *HHLICL(191+1Y *$%IH06#019% 11D , 0614 (@1!, AIA(, #1) 7(SIATHIC* . <0G, S*§*#1p+

B\#63HHHQU0TA*(*HIA7A1T , (AIT6AI8* HHIIK , (%31, <ISIENR_XI! 28 H*i$*(*(!

A(#L)7(SH*OIL . (SIL-*(19*#18%(63 . 1#*(@5164#919%(ID*(<61819*118*(63 . 11K #IG(L . *1!

THTHS . HIOX(12, (BLTHP ( #E. M8 QA" 1* (HHL*IHISI0%+ID* (A4#9* (6401 79* (19*(ID*(<6 18!

9*118*(63. L1, 63. 14! . /6GH0*1IB\A)$7 A1 **(1B" ">B+C7D+E+FHG*ES7#1 21104-$1@i*<!

2, (,<EHHTHILS . < HB\HB 3 6HO19* A IB) &>+ (7SHHSIH , L10*1= " 03 . &*HI*i* (!

)(%7#/-#<%3-*#!2(&(,#&6#0'# 3. 15t (IFA) G6HOME, . *+0SIKKH(L . , —*#H1-*(*ISLI0*T*408519 , 11194*!

A>3 " WAIFA)CISTOONH . 7 <P THT*HS(, SE7A#1 - *—*(16HOI=ITIC, #O*GITH*HQ(0 , #*H#519!

068144519* 41D , 0614*(010* (- 6#9* I 1O I4*18, HTHIL3 . *#! 2 ) HO*IMAIEA)YGISTC0I(T*B0* It <4!

1,654 [+HK*(SI9*(19F*1U* <G, S6#0!-*OLA1SH0%5!6#O! Li*IHOBTH* (<41, 6g* (9% A 1115, (&*!

DHSTLHOBHOL(* , ESETHBIAIHMIS* (*1) (/OUL) T4 (*HO*TY *OHOGHON P4A THHS (*H#1 1#91BS(6856 (*#!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




VRS O+, (=# - +/) *01%23#) 1453 ) #ib#—#+ 7 #8938:+ ; $¢=5D* , ) *+=5-, §*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

9% (1=IKTI6H#9! , #O* (*#11*86#9/ (F#I\A) . , 113 . *#Q(0, #*HIHHO*#*#I67<h86</ (*19*#I (1413 . *!
O*CHHIQ*HIY +O*<HH " "HIHOMH*D) (/1H* (HOI QN IHI*O* (6 A . (*1" #8418 ) *(, #8H7 (8!
)*(CF&STHF(F#IUT(13.*(1. , - *#I0*T*H08519, 1114 > ; *"+FA4 ) G1§766* 144 18*0*#1,§T!T6!

(*&T A, #E#12(TSHHA) GLSTC0 I H*1 (7 -618* | 248 HI38<GHO! QTHIH*BS( , L™ (*HO*#!

THSIET )< (#), ORI PRIA TS (FHIHHO* (1=IKT! . *(@7 ((66*#MW = *9* (*(1*$! , <ISIENENXI! T, 1!
-*9*G§*§l, -*(1,63.519,1114> ; ""+F4 ) C1§ 766+ I*H#*1hO* , <*1BHSG , Sh7#IGL (19412 (h7#*#-1<96#0!, 61!
9*4IB)h&*+2(7$+H6HIIO*1IXHA(, #1) 7(BIL-*(12] 717 4*#1*# , #019*11D , 061#*(01!T6 4!8* . (#!
HEOBTI* (*#1!BS6O*#! . , —*#10*T*408519, 11194*1" " 61- (*h§6#01@ 7#!? (k7 #*#Q7T# >4 | A*(1T6 4!
SHOF(FHITE* (LSO HINA)  THOMHI8FH* - 3l 1 - * 1 7#9* (*Ii#19* (1=HT5!18, §86H#9*Sl!

TJHCE* (FHTU* ($*167<h&6</ (F19*#I (113 . *IOFHAIL) < I —HHIQI* 1> A1 (TT LI IT*#(, <<1>T7<<cxil
9, I1#*16* _<O*G, <§*§*12(§7#) (75*H#*!, &&6A6<K* (*#M* "<+ I\-h, $I*$! , ISTENRSXIN 21 I*#FTLH#I<3 . *!
>* 8$7#16) (*06<H*(SI4*IB\HS . *1¥1@7#! p+B\#BIHHHIHHOI*1*#19*#9 (1113 . *#10*«<*#5IH , 119, 1!
SHIH& 719* (12 (h7#*#-1O6#0!* (. ° SN2 (W7#*#DI9K* 1143 . 1hAIONS7)<, 14,1, #1, A4 *<HIH* (9*# 1!
298" O*(10*() , 38$HI9H*!,<L12] 717 AXHG(FHO*1*STSIH* (9*#1 = h61*§!, <ISIENREXI! I+ 1!

2] 717A*#IH , #9* (#!13. 4*gd3. IT6 418> i(#16#910*(6(1,3. *#197($IP(, #& . *I$*#I!!

|
3456,1766',)-FFI8<'QY ;,,()-9F ; 8<"

|

EAIRAS* (#SIHB(QI@H*<IL-*(19%*1="0<3 . &*1S1OHL&BH* (8519, 1110*4A ) 61 =*#13 . *#Ii!

BHANT <, (*(1 3 /. *ITOIGHOMIAYBSHI =*H13 . *HIP(, #&.. *i*H!, 61<" I*#I& "#PH#1Q-HT .I19*1!
13 H*(ITB10<, B-*#113  *h#5510h-SILI¥b*#1 )< BLi—cH#1P(TTHLISI06(3 . 19*HIQR*1I0%13 . * L <418 " ##5*5)
BHOITH, (196(3. 194*IU(HHL*STEHOIQTHI2] 717 A%, BLIO*HO(KHL3 . *HIO*CHHIFHIO* (| =IT5IOH*!

6% <0G, S*$FIBY & (TS IAIP T A) 1AM, HO* (*HBIQTHI 2 (THHI (& THISISEH* (S<#12 (75t !
S I TPLXI2] TLTAHE " S HTOIHSISIHG* (5= #1Q(F# (HL* 1 2 LIH1SHA3 . 1644 013 5!
143107 (TO1$*<#519, 111141, GLI9* (1  GHO*IG(*H0* 1*$TSIH*(9*#16#9IQT#I*itt*(12* (LTHIIO*(1 3 / .*!
HHO* | SARSIH*(9%H#12]9(, TH«<B/ (FID* LG43 . g3 . 12] 7174 %51 HE (9% #14#1B) 656.45!
B3.<*hA512)15. %13 . HhA . | B36L 1140881641~ (7#3.7,<@*T</(*(! = , @, 0* <L LLH0&* 4§11
D*(-4#O6HOIAUS!" "$* A H*01%(&(, HEO6HO*#I#, 3. OXHE*1*#11 - 633 . *§H1*$!, <ISIENERXI!!
DFIOTHIYET 3 A*3.196(3. 0%6L. (%12 . , LXIRVEVF+BSGOH 1 44519 414> £ *"+F 4)G1STCIA7H#I26HT*(!
RO ) HTI (S 1IN . (* I BSGOI #) (75787419, 11I1*IOH 1= " 0k3 . &SI < (11*&6H#O/ (*#12] ) T LS 7#!
0*0*HL-*(19%*AIFA) 61766107 (. *(L, . *#WNYH7 5 A*3 . SIENENXIIT , 112(7S7&T<<I*HS . 1<5104*!

"UHGT(9* (640519, 111e2]) TLISETHIH/ . (<#919%(1B3 . H, #0*(13. , 630! @7HIO*#IBSGO#§*ict* . A*(#!
X (K3 $RIH* (O LTSI IBI*I0, —*#19, ##IY S HIGL (1eZAH*S*]) TUSTHIH/ . (<#919% (!
B3.H,#0%(13. ,6Se5194+194*1 2] ) 71484741600 #L-*(19%(1BSGOI* ks (O HHNTHI06(3 . 1 21, $4*H!
79% ([, 638743, &S *#13 . <T111IBI*113 . <60*#1170, (ITH*HBSBC*#I0* (IHOK(*E$*#12]) 718K 7#107( !
24 A/HHA3 . * 11U, AREHAKS0+O1 79 (1< B*16H9 . *IS1OFH15H15* (519% (19% (!

BSGOW HHE* (@ #STH#196(3. IF#. <, HTHITO*( [, 638743, 88!, B10%I*STSIH , (IX]) TH* (819 , #1111
H*4-i3. %12, ($# (107 (179 (16 A19*H#1018) 648319 (124) 6/#0#411 e

|

P81,1-) ;8<'8-;-0"VEIESL-8'=78'# 1 %#I&TVH"

DU (11, #9851 [\) 78. *LXIHO(O* It i< (1) 3, $6.(*10% (00 H943. $%#1"" (-*18107(0*13 . <, 0*#5!
O Iite#IU, <@ 7#I13 . H*(*(ICQDFI+RS+2(&(, HEEHO - *HIX* AP (*-1) , Si#$*#1-*13 _ (1*-519% ("
KA A6#16) ) (1A (HI*IP(*-14C . *AT5.*(, ) *6%&, ™, . ANP*A) %31 ISIENERXIII*(1?, $i+#5!
L-*(c*=§*1H, 3. 19% (120G (GHOMALIP (, #E&*# . , 61IRNRIA, 0%51-K11* (113 . di*gek3. 4P, 4)!
0*0*#19, LIDY(611*(<, 01T, 19%(12, SP#8IH/ . (<#919%(10*1, A$*H#RNRIA , 0*118/#940! Di(*#!

, 6113 . <OBIHB(9*1* (I *UHHIFL 7+ (THAA* (10L (IFHE*SITHI&( , H8.. XIS A1 Z#$*(9(63&!649!

L7 %412 668,618, 613 10%(<XOBI6A*H*1" " #15*386H0ITEI0* (. KHO* (HINK/ . (<HO19*1!

P(,#&*#. ,61,66%45. , SLIHB(9*19%(17, S48 411 >* A9* HAH(16HO! , #13 . g *#OI A THHHI>6H9*
I8 O)*(- , SH0*A12<, 14 |QTHIP*(LTH*H#I-* . HO*SIO*I143 . |7THICQDFI+RSI*(. 741 . , $5*#!
WB*#*16#01)<, 14, XI12(18H, 3. 19%#12<, 14, =% . HOGHO*#I-*0, #4119, 11DH(61!(,13. IT6I A6 (*#5!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

GHOI*LI*H81S, #O!13 . g3 #1907 Ak# , #8* (6™ (1BS, 44519%(1, #. , #OIQ7#!?(7-*#1,6119%(! 5 , 1*!
6#9!19* 41>, 3 *HIO*1I? S #S*#I#, 3. OFHIF I*#IHG(9*11 2144 4 6#0*13 . H/3 . §* (12 , S8l -3
H*#101Z#5* (15L5T6#0196(3. IT\§7§7]413. *IA+O*<*#516 419, 1IDH(BLIT6!-*1*H§h0*#1! 24 F+@US(7+
21) *(hA*H#HT*H08*519, 11194+ 1* (14 68* (§*1BS, 4 41 (*O6TH* (§*124 ) GiHOU3 . &*H§10*0*#L -*(!
4% _(F(FHI 208 KISHISFETHE , <FITHT)<, 14,1, 66HIF1SI0IQ7H#IA*> | (F(FHIO*H*1X#4#1? , S #E*#!
*HSHT AAXHIHG(9*#1 JH*1" 687 (*#113.<60*#1Q7 (519, 1L198*1@*(, - (*43 . $x#!" #8418 ) * (19}4*!

=68, H7#1(,$*14IDH(61!8,81/3 . k3. 1-*13. <*6#4H08! . , $*H#IH*IO* (17, §ir*#8!, 660 (6#9! 1 (!
13.H,3. *#IFAA6# ,#5HT7 ($1#43 . S1#19*(1 - ,0%1H, (819, 1!DH(61!@ 7« 1$/#M0!TE! - * 1450 *4#1!
J,96(3. 11*§Ts**4#1eB6(@4@, <! 76!S. *16185*19e+2(70(, 44519, 1IO*#IP ™ () *(19* 112, Six#*#!

13. e g3 1 ARSI A 1A G*#I0* 0% 41 "#81& " () * (1 (FLHLS*HS*H#IBS, 44! -*@ " <&*(§* 11 TH!, #. , S*¥#9*|
DH(BL(*) K&, Sh7#I-*HO*1* A1 SF#SHHICL . ($¥ITEI it A le@h(, FH#IFAA6#+213, ) *e5l6#91/ . #3 . *!
(FLHIS*H$*1BS/ A A*18 " HHS* #1143 .14 " OH3 . *(HHHI*11* | (113 <<ttt (., <= 1R+ (1%]) Ttk ($* 4!
27)6<, 874!, 61-(F1*#NP*4) 1*§1  <SIENERXIIFAI9* (1A, SIHISI*11)<, 61H-*<A19, 111*4#1/ L #<K3 . *(!
2(7T*11, AVK*(&MI$I6 41901 . 73, #18*38*HO*#IH*6*#IBS/ A AXITO!) (796TH* (*#5! 9 I"*§TS!#
8(7g- (15, ###5IBLI, 6(H&, 16#9Y (, 1k #!, 665, 63 . *#112110h-$I ARHO* 1F*#LITH* Y * Q& *#51 O]
Hi(1H#Y*TGO!, 6619 1*112] ) * (kA *#8! ., —*#0I6#9ITH, (1#!Y*TGO!, 66!9*14> ; " *+FA4 )G1§766*1! J*!
*(18*1%18519, 111963 . 194*167 (SO 1*STS*IFHG*&SH7#IQT# A AGHO* 13 . H/3 . §*#1? , S #5*#144§19* 4]
OGS (FFHIH*UE* (*F(1#+6*(1BS/ A4 XITO! (*3 . #*#IN1$I 910+ 0*#194*196(3 . 19*#IF4 ) 61§76G!
KOG (§#! ™ "#8h&. ™ () * (! (*1HIS*#8114#9511719, 1119*(IF A ) G187C6! 13 . #*<«<I@* (, S*SI1*H#H & " ##§* 160!
O*FTY*@ " <&*(6#014 " O3 . * (H*HL*ITE! e (1H** (F#! =, 11*#44 ) 66#0!0* THEH#O™#! Hi (01! 2H#*!

=X (FHSLI@* (" X493 . $*IBSGO*I@7#IUT (13 * (#19*(1UK(4 , 12GKT*(!. ,$10*T*40%5!9 , 1119%*!

K#%(&1, 48&*1819*1!IFA)G187CCLIGL (1@*<19%*1*(ID, (4, #5*#18/ 44> (96 TH* (S!4181' I *('F4 ) 61§ 7G6IH , (!
0*0*#19*#11L9,6(%& , #4113 . *#!BS, 4 41#6(1#73 . |EVFIL7IHK(&1, 4HI*10*0*#9*#16(1) (LH#OU3 . *#!
BS, 44 Zk6!*§!, <ISIENERXIIIW*ITH*4§*51-*9(7 . k3. *(*lo-*(<*06#0M 181 9%*5IH , L1 44§ t#* 4|
hAAGHO*13 . H/3.§*#12  Sik#*#1#, 3. 19%(IFA)66#0) , L1+ (SI1 21 141819*#8&~, (519, 11!14*! , 66!19*#!
FA)G1$766!44819* (1Y #OBHOI@7#! " " #8H& " ) * (1! (*, Ol (<#BIO*1*1" " #818 " ) * (!, - * (1443 . SI19%(1 = , 0%
LRSI IP (, #& . *181#, 3. 19%(12]) 7148k 7#10*0*#L-*(ICQDFI+RSI*H#T69/ 4 4 * #5 H i1 Of*!
UBHEST#19* (IT\S7STTH13 . XA A+O*< 1= **4§(/3 . SHOSIHASI I 1+ 1IBT*#, (h716#8* (13 . *49*$1143.. 1
H3 _SIH*1* 4543 1@ 7#19%(ID*(, - (43 . 6#0I@7T#!>*&TH#A , <*1T*#T)<, 14, , #44464#0*13 . H/3 . §*!

?, SHSHIGHOIG " ##5*19, L * (101 2#5HK3&GHOIQ7#!™ #8518 " () * (+(* LHIS*#E*#IBS/ A 4*#! , 609!
OKh3 ¥ RCHL*| * (@7 ((B6+451H#6 (I 410110 (" g* (*#1" 614, gl JW*1*1=" 03 . &*I$IHH(9!

163 * (3. 1,<11"* (06 A HSIGL(HH*9* (. 7<$*IFA )CLS7Co(6#9*#! , <«<*1) , , (\=T#,§*10*HESTSIH* (9*#5!
H7-*1hA4>(14*  (104(, <*!D, (h, #5#1#I O IFA ) 6187061 &7 O (SIH* (9™HI I I+ LINLSI*h# k(L 1§* 45!
9, 1IHH(H, . (13. ¥#H3 . 1@* (< (<#IH* (9*#!!

|

L71-8D9-*-0'FE;-0)E61-0'P9I8CE; 'F-,"#59:- -7 071-98?X-8,'98'FI-'4-8,()9()-'R>1"

|

21IHB(9%1-*_,6)§*$519, 114> 5 *"+-, 14*($*IFA) G18766*1143 . * (* (11491 ,<11T 5 *"+@*(A48s*<5*!
FA)G18766*5194*196(3 . 19*#1 2~ , 619*110*#*H13 . *#IC79*LIGL(19, 1!, #HI0*#*108*<) (7§ el !
J ; " +DH(BLICEH&S7H* (*HOIH* IO 1> J " 1443 L §1@* (1% . *#5H3 . 119, 114 #1343 *I8*#7 4!
0> -, 681H* (9% #1&, ##11 2114181973 18+ IH*011&<, (319, 11198*119* (1U, «<!4181! T, 11&<, 11K13 . *!
=T79%AQ7#I I ;" | 1> 5 " 2 (TSNS THELS ¥, <116, <13 1-*&, ##S I 21 IS THHLS . *#!
BH-*15(15*#519, 111+ 11*#*10(7g* P<, 11*1@ 74 DY(*#04-$51 9%+ 1>*§(7@(*#10*# , #HSIH* (9*#1649!
S*#*19(, 045194 1> 5 ""1(*@* (LHHET A)*A*#$/ (1T 5 "" W3 ; " "XIT6(L3&S(, #1&(H-4*(*#IRSHb!
SHISHHII3 L[ TH, (9 A*AEI>*#,$71.J6<-*33716#91 T, GHOIY , <ShaA 7 (*19%#! 5 7-*) (*hLIGL(!
2 \IH7<708* 1 79% (1=K THIGL (1% . (*1 2#89*386#019* (1(*@* (1*#IA(, #1&(K)$, 1*164#919* (*#IB\#$ . *1*!
96(3. I>*§(7T@(*#NHK*19,11. 64 , #*IFAAGHO*CITH*#T+DH(61W [FDXX164!J 5 **1,61!> 7 "'

, ~TOHSHINA* A1 6#9! =HT6S, #HIRSINOIY , <B4 7 (*SIRSTNXIIDI*IT) /8% (1HE(9*1*#§9* 388519, 11194*!
(@*(I*IA(HL&M)S, 1% 14413 . SIH6 (1 -*h1>*§(T@H(*#1QT (&7 A AN =" . (1, <Lt I (4§$*<19* 1!
A*#13 .43 I8 HTALNN0*  FUALQT<HHI AT -x#1 T ; "+ 2 AXHF*#I0*HI94*$5194*IBF ; 21!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

6#9!:F;21!0*#,##$!H*(9*#!W1.7($!-THI!<7#0| $*(1)*(1*9'#63<* (R AXHSIXIN 2 F 5 211-H*§#
(@*(I*IA( #1&(0)$, 1%+U/ .%O&*%$*#5!64!>' il J 5 ""16ATOH , #9*#I6#9IBF ; 211-1*§*#!

Z#§* (15LSTEHOIGL (194 IF#§*0(, $h7#19*(1\ T 5 * .o#!9,1!8*#74I'B74 $'1$*<<*#'9 112K A*HE* 191+
K*(&T*60*IT6(!D*(GLOGHO5! 9+ - *# " HOSIH*(9*#516 41> ; *"li#! T ; ""16ATOH , #9*<#16#91#!19, 1!
8*HTAHTE-,6*#16419, 11#*6*18*HIL-*(ITO&LHGHO* 1 8*#*(, T#*#ITE!* (. , SN+ (3!
ENNEXI!BF ; 2116#9! - F ; 2111%#9! =0 9* (> (10( " g* (*#!P<, LI*1Q7#I0*#*§H13 . I 2 A 5>
O I>*§(7S(, #1) TLTHLIO # , #HSIH* (XN >S*S(TS(, #1) TLTHUI& " ## (¥1T 5 *"IL-*(IFh#1> 5 "
&T)I*(F#16#9, #IM* (H*G*H#IBS* < WA 8 T A IMHGLO*# 1S (A* 9/ (1&7) I (*#16#9!9, -

4703 X (HH1¥10%#*8413 . *ID* (/HO* (GHOMHIHHGL . (*#M2(, \SIENN_XI'>*§(78(,#1) 717#15!,63.!
-*&, ##3!  <Llel) (WO #9*18*#*esIHB(9*#1* (134 ,<LI@7('L-*('ONIN, . (H@7THIO* (1 8*#*3h&* (14!

Y, (-, (,'=3C4#$7381@74!C7<9B) (10! [, (-7(! =, -7(,$7(\1#! ; *H!a7 (&HO*#SHGHTH* (5!
W=3C#$§7385IRSIOXIIDI*<I 1) /§* (514, . (IRS_F5IHB(9* I 1i*IGL(194*1%1" " (- *4$1 AHgI*i* 41

5 7- *<)(* 11, 610*T*43  #*SIIY *A* (&*#IH* (SIM19519, 111>*§(78(, #1) TLTHIIHHO*(1 -, 0*ITEI1*H#
134l (FIJTA/#*1QT#I8*#*(, SIT#ITOI 8*#* (, HT#ITO!* (HI*(#1! - F ; 2116#9!BF ; 21!

, (—U*HITOL, A A*HIGANHIH*6*10%H#7 AN . ¥ Y * (M43 . *IHTE (O HIHO* A1 1h . (*1 5 * " li!
> ; "IGHOITO (L&A I6(H13 . *IP7)H*19% (13 5 " " IL-*(1*ST*#0I0W*19 , ##! , #1HF* (1" " At (HH3 . %4
>*0k7#19*118*#7 A4 11*4#0*GLOSIHA(1! IW*1*!1 -F 5 2116#9!BF ; 211HGE(9*#!<, #0*10*4§! , <1lelG#H&et

J 3 "M=-R(, 3L R, - 16(9*ID 7 (18<«<6#06!9K*1*TS! , 610* (/6 4$1H6(9*319, 19, 11 Y *HB 1181 *i#!
OL(". (*1&(18113 . *#IUGHESH T#*#I0*H , 3. I*#IISINFAL-*17#9* (*IH1SI*§TSI&<, (10*HT7 (9*#519, 1111}4*!
,63.1> 5" GBI (1X] 70X 364 <IN+ T 5 " ¥t 11B/60* i+ (HU(S1104 ) 7 (B (F#1& " #<#11
211HB(9*10*T*H0%!9, 111 (*$(7@4(, <+/ . HUI . ¥1>*F)* S 2F A HFF WA= 610%HT A5ILTO*# , #H$*!
FA§(, NLE*(#, <" "+2, (Sh&<IF™ " 21XW#19* (1 =, O I LIHOBI@K(, <*1> 5 " 119, 11=, B610*H#T7 A *H#T6- , 6*#!
JWFIS*ET AN, SHTHITHRLS <H I AT TOXA#IAS L §+(FS(TQN(, !> 5 ""+DH(BLIGHO #*AIF" " 2+
S*(78,#1) TITHIGL . (*ITOI > (1 (*@* (LA #FL& () SHTHI9* (10%(, #1> "M IGHOITO(IF#*0(, 7 #!H#!
9,118*#7419* LIKH(SLINB*6&H#01*§! , <ISIENNSXI KKK IHH(11) /8% (11% . ¥4I H* (9*#51& " ##5*19k14 > ; **!
KIO*#1#*6*#IB" " >B+C7D+EFA)GLS706*#! , 63 1Q7#!18*#*(, SHTHITOI8*#*(, Sh7#! H*I* (0*0*—*#!
H*(9*#5I6#9ITH, (144! [6*1@7#! 2 F ; 215'9/0*' #IB)*(A#I*]) (1A% (SIH*(9*#516#9! @ 7# 1!

<, 1A HI*H0*8, Y 1xS*(10%(, <<(13T 5 " "IN IW*IFA )Y A&, HTHHHOFI*1QT (¥ (1% . -, (KH12 . [HT A*#1!
14#916#8<, (51, =* (V) TSHTI*<<IH*H§(*43 . *#9l!

|

PN7<-8-'; 8F'-8F7<-8-'%-107=40-8"

|

211-*1$* 1, 63. 19*IB7(0%519, LLIOK*I> 5 " IHO*HI 4> 7 " +EA)G1$766*H1 AH! [IGC*IQTHI>*$(7@H(*#!

WO, 11A*H13 . 43 . FIB*HT AIL-*(§(, O*HIH*(O*HI& " HHS*11>*$(7@H(*HI Ok P<, 11%10 7 DH(*#5!

kIl (FO*HTAKL3  *IFHGT (A STHIHIUT(AITHIS £ **1-Hi=% | R8I > (1951 2HT\A* |- * LI T*45!
OIPF1— %4 SHOSIH*(O*H516. A1 (1> 7 ""I(*@* (LT 5 ""IT6IS(, #L&(h-1* (*#IGHOILI* I <4
KH(SL0*H7 APHHTEOLO*#IIBI*10* (<, L1*#1143. 19, ##1, 66107 (. , HO*#*1#, SL (<43 . * K *(&T*60*19%1!
KH(S1516 4! P7)4*#19*11DH(61196(3 . l0-*(L*$T6#019% (1] 5 " IT6(L3&M#I> ; *"IT6!) (796TH* (#1649

Ok P(TSHPSIGL (194 19*I@H(, 1> 3 " I&TON*(SITE!) (796 TH*(*HIBHOITOI i+ A16(113 . *#!

DY(61), (SH&*<T61, AA*HTOL*ST*#I = *1- S11*§1 <SIENRIXII [64 , #*IXHOTO* 1> *§(7@H(*#!

W[ 2>D1X1H#91068, ($H0*1"*~13 . FSSIHHO* (1T 5 *"19%1I=*#13 . *#5I0HI>*§(7@U(HI1* . (1/ . H43..!

14#01GHOIRTHIO*#*#! HOHT AA*HHI(9519, 11115¥196(3 . IR HIFHS<0(, SiT#1) (TT*LLIG T i+ 4

B(1) (LHOU3 . IX] 701> *S(TAH(BLITO) * (4 , #*#S*#IB* NE*HT*HIAI A*#13 .43 <1 8*#7 4]

OXHT7(O*HILHHOI 24 TO* 451> %§(7@H(*H IO , <R PG (HI(= S (*#1(*43 .43 107( . , #O*#1649)

#%  A*13 . /STEHOLHI* Dt |CIO*IIA*H13 . 3. XHIS*HT7 AL 241068* 1TY <L) i<<IGL (14!

*HOTO*H*LI(*S(7@H(, <11 2(TS NS0, 11P(7SIB\HI\SHEIO, 1IGL(194*ID*(13 . A*<T6H#OI9* (!

2, THHS, 141819%(18*-/(A6%*(H , #OI6HOIGL(19%#1D*(13. A*T6#0113 . (I THIL3 . *#I1B) *(4464!

BHOI2HT*<ck1-*HIO* (1Y *G(63 . $6HOIFLI* <10 HT (O*# IS B\AINSHHNLS19, 11 [L<O*H# k11

BL (T3 . HO*HSHGHTI: (<41 . 64, #H#I*#OTO*H*H10*G*8$*#1>*§(704(615! [ 2> D+ IN==41*$! , <IIENNNXI!

K/ . (<#919% (JA(/3 . SI0&*HS1*]) (4K (S19% (1U " $611 . 7 . *I=*HO*HI*t* 11, HO* (*HI*#OTO* 4!

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

>*§(7@4(615! [ 2>D+>5164#9!*1113 . *i#$19%#1U " $61107 (19* 4 IF 4 46# , #O(166!9* (1=68$*(IT6!13 . L§T*#!
Wz 60, #i#H6#9!8 (K-, 697SIENENKII2HITO*#*I(*§(TQH( , <1 2 A*#§*1 [ #+HI>*§(T8(,#1) 717#111* . (1!
FoCIC0*(IFTAGH#1&(0)S, 131 STH AL T) (hAH (STHR(951 9815 . *7 (*$413 . *1U/ . HO& 485! 9+
B)&X+2(7$*ktt+> 5 ""19%(14> ; ""+FA)GISTC6* K1 T 5 " 16 ATEH , #9*<l!

|

L-04E8-81-'R> 17381-<0E1978'=78'-N7<-8-8'%-107=90; ,<-8-8"

|

J*(1=*#13. WISIQ7#**(10(7Tg*#IB , A AGHO* ] TO*#* (1>*§(7 @H(*H#H - * 1+ O*<S5I O* it @k x4
U/<HI9*ATKH(SI&*H#*#!B3 . , 9*#ITEOLO*#!64#9!1170, (11\A-H78H13 . 11*HH& " ##7# - 60 , ! 649!
8-, 6975 ENENKI'2] 70*#* I Dh(*#1& " #HF# AL =, =T (NI*#O70*#*IDh(*#16 40*H , #9*SIH* (9*#!
W9, 6% (. ,GoMttI O 1KKH(S1+ 5 " *1*#0*— , BSXSIHI I>697<GIM , *#13 . 1M, *#13 . SIRS § IXI9* A 71§ (i (§*3!
O*(12(/44)<, #, 8 7#1+=, 61*A-(\T## AWI* A1 =T<T#*\t =, 61<*6&/ 4}*+Dh(61!W/=+=6 z DX!
WHEGKTY* (§* 11 JH*!, 6L1OW*LAIHGHTH* ($*#1 24 - (\TH*#1* (T*608*#! =/ 6 1* I*#H3&*<§*#! - *6&/ 43!
BHOIONFI@H(,<*1T 5 " IHB(9* 1. (*IP*44 -, . #IHS*O(H*($16#9!, #1%. (*1 5 ,3.8744*#!
H*4§*(0*0*-*#1! ; *—*#19*4124#- , 61@h(,<*(1J 5 ""1419, LIKH(SLO0*#7 4IHB(9*!-*(*1$1!IRS_N!
0*T*0819, 1113 5 ""+2<, 144O* IO IO*«&* (#*1@7#! =, 61* A - (\TH# I AN (THMTH* (SIH* (9*#!

& HHMHIOA(, #L0* 1 =/61*ITE!* (T*60*#5!0*1143 . 167 (§) 6<, #T*#NB 7 (I 7#!*§! , <ISIRS_NXI! J'*!
2¢,1449+J 7 ""IHB(9*196(3. 1-*1*  *#0*I# SL (3. *12(7TT*L1*I#19, 1IP*(#0*#7419*(1=/61*!
*#0* -, 68IH796(3. 198 I#*61* (HT7 (- *#*10*#* 813 *IFH67 (4, $i7#1hA18*#7419%(! 5 ,3.&744*#!
*(_ S - 1| T 1*1 24#89*386#01H , (19%+18 (6#9<, 0*I6L (1@H*<10*#§*3 . #113. *12] ) * (14 *#5*1 449!
§(, #10*#*H#I=/61*#I 011714, #8) 6* (SIHE (9 19, LUK 61 (H7 (- *#*1 A *#13 . 43 . *18*#*!

* (A (*#WY 76, -*16#91Q8&*# . ,605IENRFXI!!

|

13>P20'9,1' . -91'=-0C0-91-1"

|

"CHHONL T 2114, 3 *HIL-*(IENCIO*1IA*H#13 .43 *HI8*HT 41!, 61111 . /66018*! - F 5 21418!

S F 2 2+RSIOFIGL(I %1 (*@* (1*IA(, HL&(K)$, 1¥1&7 9 ($194+10(6H#IHO*HI* 1 -§7<7OKL3 . *12(7T*11%!
(*0B*(SI1 2 F 5 24RIHH(QUH@I*<HO*CEN) *#IX]) (B (51, ~* (W -*17HO* (11 7 . * (P THT*H#5(, $t74!
WHIB)* (AW HIB)* (4, Tk HI& " ##1 , LID*8S7 (*HILTHT .<I6L(I¥] 70%#*13 5 *"+1,<1!, 63 6L (!

K] TO%H*I> 3 " H=THELKI96(3. 1) *(AHA* (DK B*HS(, H16%(+" 11, \LI@* (H*HO*SIH*(9*#1!
B)*(AWFHI& " HI¥] TO%H*1> 1 " IOH(*&SIHIBT 5 *"1(*@* (L1S(, L& (-1 (“HIGHOI& " #P+#12<, 1449%5!
OFFION*1*13.] 5 " 1% () , 3&*H5, HIOWF1-*G(63 . $*$¥1 24T <kl ~0%—*4H1 JH*1%12<, 1AKO*I144Q IO (!

-, O%51143 . IhA 1163 . RHSHESE*HO*#1 24~ (\TITEI@* (4 . (*HIBHOIEI**IB*H*-* 441U "$61!T6!

X LFO*HHIBIFIL-* (K170, (1-HLHLI2(H, 3. 154, 6% (1, <LI¥]8(, 3. (747174, <*IBS(6836 (*#!
BHOI& #1011 3 |3 &TAA*H13 ., GIH*IE*(0*0*—*HIH* (941 JH*1*17<, 1AKO* 11149

$(, HLI&(D)SITHIETA) *SH5I01 11 1*18. "#HITO(IB\HS . *1¥1QTH (TSPt 0* (H*HO*SI H* (9451941
@7HIO* (Ihttlh APHIHS . | SR 5 " I&T O (SIH*(O*HIIPUSSTO0M*S! , ISIENNIXI! 5 *—*HI0*#IB ) * (A1
1) (A (H, 63124~ (\THHIQT(19*(IEA)<, #5, STHOPFI(*0* (1XIA(, #1&(1)S, 1<519% (<4

[* 4 A6HO 4 #1 2#SHI3EBHOL18i<LS , #O-*HH(8SI! = F 5 2+RIHK(O!, 63 10THIP (*~1T*<* !

) (RN (SHI6HI!> 5 "+ (C*(“HTHO* (AN IBICHIHOIOTH . 64, #* A1 =F 5 24RIHOBTH* (5194]
JUCCH (<HTH (GHOMAI@IFHHIP (£ = LTt 1 I >*@* (1A, HLE(1)S, 1%4=, 13 brx (1418, #19%(!
DHSLS*  BHOMEE*(10%H*SH13 . *(IFH0T (4, HTHI-*$IH0BILTHT . SIP (¥~ 1T*<ck#1 <11, 63 . lih!
PHAT* 4121 HB(9*I6* 1501519, LLIGHIABAT (O*H*—*1. 7 . ¥I=*#0*# #! :F ; 24R

1) (A (HIBHII@I*H1¥]S(, 3. (TATLT A, K12<, LAKO* Il L (*AIO*CE* (HIXHS . , S*HITY "1, (S10*!
SUTAXIIHOIONT) (4] (FHABAT (HHO*LITH(, 1 3 *(@HI\IS*ALI21HB(9*1*]) * (14 *#5*«!
O*T*H0$519, LLIOKFIXIABA T (<#1 2] 717 A*HIG(HIXST*H5I01T 5 **51> 3 " IGHOI2 (TS I*HS . | S*H#I6HO!
KHIOW1 , <O 4K 10K(86<, SH7#I0*<, #O*#IID , YO\, 16#91B60, \, SIENENXI! - F 5 2+RIHK(9!, 63. 1
FAABHT - *H@*(13 . O*H<H1" " 6STHAA B (&( , HLEHO*HIHIF I\ 1§* 4413 . *41 - 6) 61!

*(\S. %4, $79%151B"* O(<#116#91217 (4, 141! . 73. 1¥]) (+A¥*(SWO . , #OI*S! , <ISIENENXI!!

|

! g &t &)+ (G U &N &L/ FFOLS (U23+4N8/H /B3 & DX 67 &N/ 189 - ;3 <&2* 2 =38=8 -+
!




a8l O+, (-# - +/) *01023#) 1453 ) #1681+ 7#8938:+ ; §4=50* , ) *+=5-,§*+

7 H@8HDHNIA, ) Y131 -#5BSI*1) , HCL*H), -#)18H#E-#)

+

381-<0E1978'F-,'#50:-7L071-987X-8,"8'FE,'4-8,()*()-'X-874!!

|

Y*A* (& #IH*($F(H* ¥ IHG(9*1#, 3. OFHI*1*#519, 111 ; *6(7#*#!,6119*A418* H(#I@7#!"'<T . ¥4 *(+
?,8HHA*  (F(*ID, (4, #HHIOFLIB*HLIL(19, 11" " ANTHO+D 7 (/66* () (75! " " 221 -* . *(-*(0*#5!
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