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�kz�lk�hfzg fnr f�klu msr �kgm �fghi k��rimg hl �zur�nfd �k zrm og mfz� f�kom msr� �ngmd�h�rl f nhlu� � !r yrlkmr �� �"#�$ % % % $#&' msr nhlu k� fzz (kz�lk�hfzg hl msr �fnhf�zrg#�$ % % % $#& !hms ikr)ihrlmg hl �d }zr�rlmg k� �"#�$ % % % $#&' zkk� zh�r
* + , -./000.1#./� % % %#.1& $ -./000.1 2 �$

!srnr 34�$ % % % $ 4&5 �fn� k�rn f �lhmr grm k� lkllrufmh�r hlmrunfz 67mo(zrgd � m�(hifz mrn�3r~izoyhlu msr ikr)ihrlm5 �h8d #./� % % %#.1&  hg ifzzry f 9:;:9<=>? hmg 3ogofz5 @ABCAA hg 4� DE E E D 4& d �ois f �klk�hfz hg gfhy mk �r FGH=CAICAA h� 4J K c �kn c K L K 6d |� * M+ N msrl msr3mkmfz5 @ABCAA k� * hg yr�lry �� yru * + �f~O4� D E E E D 4& P -./000.1 M+ NQd Rgofz ikl�rlmhkl hg
msfm yru N + STd � U:9:BA;A:HF V:>W;:9<=> k� yrunrr X hl �"#�$ % % % $#&' hg gh�(z� f �lhmr�7zhlrfn ik��hlfmhkl k� �klk�hfzg k� yrunrr Xd Ysr grm k� fzz sk�kurlrkog (kz�lk�hfzg k�
yrunrr X hg yrlkmry �� �"#�$ % % % $#&'Z d qkmr msfm fl� * 2 �"#�$ % % % $#&' ifl �r olh[orz�!nhmmrl fg * + *\ D *� D % % %  !srnr *. 2 �"#�$ % % % $#&'. fly *. + N �kn 4 ] yru * ? !r �f� ifzz*. ^g mk �r msr U:9:BA;A:HF _:9V:;A;`F k� * d |� * M+ N fly X + yru *  msrl izrfnz� *Z M+ N fly* + *\ D *� D E E E D *Z d �l hyrfz a k� �"#�$ % % % $#&' hg gfhy mk �r f U:9:BA;A:HF <@A=> 3nrg(P9:;:9<=> <@A=>5 h� hm hg urlrnfmry �� sk�kurlrkog (kz�lk�hfzg 3nrg(P �klk�hfzg5d bfgmz� !r
nr�fn� msfm !srl !r ogr f lkmfmhkl gois fg c"#�$ % % % $#&' hm !hzz �r mfihmz� fggo�ry msfm
c yrlkmrg f �rzy fly #�$ % % % $#& fnr hlyr(rlyrlm hlyrmrn�hlfmrg k�rn c 3fly k� ikongr 6
yrlkmrg f lkllrufmh�r hlmrurn5d
defeg �hijklmin �sk! msfm msr �klk�hfzg k� yrunrr X hl c"#�$ % % % $#&' �kn� f c7�rimkn g(fir�fghg k� c"#�$ % % % $#&'Z d oonmsrn gsk! msfm yh�p c"#�$ % % % $#&'Z + q&rZs�Z td

okn�hlu nhlug k� (kz�lk�hfzg k�rn f uh�rl nhlu hg klr k� msr msnrr �olyf�rlmfz (nkirggrg hl�zur�nf k� iklgmnoimhlu lr! nhlug �nk� uh�rl nhlugd Ysr kmsrn m!k fnr fg �kzzk!gd�uvwlixw �lxyn Ysfm hg msr nrghyor izfgg nhlu �za k�mfhlry �� {�kyhlu kom^ fl hyrfz a
�nk� f nhlu �d Yshg hg gf�r fg mf�hlu f sk�k�kn(shi h�furd �fgghlu mk �za �nk� � sfg msr
r|rim k� �f�hlu a msr lozz rzr�rlmd }r sf�r f lfmonfz gon�rimh�r sk�k�kn(shg� ~ P � � �za
uh�rl �� ~3�5 + � D a �kn � 2 �d Ysrnr hg f klr�mk�klr iknnrg(klyrlir �rm!rrl msr hyrfzg k�� iklmfhlhlu a fly msr hyrfzg k� �za uh�rl �� � �� ~3�5 + �za fly �� �� ~s�3��5d�vk��lm�wlvxn Ysfm hg msr nhlu k� �nfimhklg �s�� k� f nhlu � !dndmd f �ozmh(zhifmh�rz�
izkgry 3�%i%5 go�grm � k� � "hdrd f go�grm � k� � gois msfm c 2 � fly -$ � 2 � � -� 2 �'d
}zr�rlmg k� �s�� fnr rggrlmhfzz� �nfimhklg k� msr m�(r ��  !srnr - 2 � fly � 2 �? msr lkmhkl
k� r[ofzhm� hl �s�� hg olyrngmkky fg �kzzk!gd �� + �� � �3-� S ��5 + N �kn gk�r � 2 � d�ohmr k�mrl !r iklghyrn �s�� !srl � hg f yk�fhl fly N z2 �? hl mshg ifgr msr lkmhkl k�
r[ofzhm� 3kn h� �ko zh�r r[oh�fzrlir5 hg gh�(zrn fly �knr lfmonfzd qkmr msfm h� � hg f yk�fhlfly � + � � ONQ msrl �s�� hg lkmshlu �om msr [okmhrlm �rzy k� �d |�(knmflm hlgmflir k�
zkifzhgfmhkl hg !srl � + � � � !srnr � hg f (nh�r hyrfz k� �? hl mshg ifgr �s�� hg iogmk�fnhz�
yrlkmry �� �� d �fgghlu �nk� � mk �� sfg msr r|rim k� �f�hlu � hlmk f �f~h�fz hyrfz msfm
iklghgmg k� fzz lklolhmg? hlyrry �� hg f >:_=> C<;B "!shis �rflg f nhlu !hms f olh[or �f~h�fz
hyrfz' !hms ��� fg hmg olh[or �f~h�fz hyrfzd |l urlrnfz !r sf�r f lfmonfz sk�k�kn(shg�
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� P � � �s�� yr�lry �� �3�5 + �� d Yshg hg hl�rimh�r h� � iklghgmg k� lkl8rnkyh�hgkng fly hl
mshg ifgr � �f� �r nrufnyry fg f go�nhlu k� �s��d �h�rl fl hyrfz a k� � msr hyrfz k� �s��
urlrnfmry �� �3a5 hg ifzzry msr A
`A;F<:; k� a  fly hg yrlkmry �� a�s�� kn �� �s�a d okn fl
hyrfz � k� �s�� msr hl�rngr h�fur �s�3�5 hg fl hyrfz k� � fly hg ifzzry msr iklmnfimhkl k� �mk �d e� f�ogr k� zfluofur msr iklmnfimhkl k� � hg gk�rmh�rg yrlkmry �� � � �d }r sf�r�s�3���5 + � fly �s�a �� � a  fly msr zfgm hlizoghkl ifl �r gmnhimd Yshg h�(zhrg msfm msrnr
hg f klr�mk�klr iknnrg(klyrlir �rm!rrl msr hyrfzg � k� �s�� fly msr hyrfzg a k� � gois msfm
O- 2 � P -� 2 a �kn gk�r � 2 �Q + a d Yshg hl (fnmhiozfn uh�rg f klr�mk�klr iknnrg(klyrlir�rm!rrl msr (nh�r hyrfzg k� �s�� fly msr (nh�r hyrfzg � k� � gois msfm � � � + �d
def�g �hijklmin �sk! msfm zkifzhgfmhkl ik��omrg !hms mf�hlu sk�k�kn(shi h�furgd xknr(nrihgrz� h� a hg fl hyrfz k� f nhlu � fly � hg f �%i% go�grm k� � msrl gsk! msfm �s��z�s�a ���s�3�za5 !srnr �� yrlkmrg msr h�fur k� � hl �za d

�h�rl hyrfzg a� fly a� hl f nhlu � msrhn FH9 a� D a� + O-� D -� P -� 2 a�$ -� 2 a�Q msrhnVC:@H_` a�a� + O�-.�. P -. 2 a�$ �. 2 a�Q fly hlmrngrimhkl a� � a� fnr fzz hyrfzgd �lfzkuor k�
yh�hghkl hg uh�rl �� msr _:>:; <@A=> 3a� P a�5 !shis hg yr�lry mk �r msr hyrfz O- 2 � P -a� � a�Qd|� a� r[ofzg f (nhlih(fz hyrfz 3�5 msrl 3a� P a�5 hg k�mrl yrlkmry gh�(z� �� 3a� P �5d }r ifl fzgk
iklghyrn msr C=@<_=> k� fl hyrfz a  !shis hg yr�lry �� �a + O- 2 � P -& 2 a �kn gk�r 6 � cQ fly !shis hg nrfyhz� grrl mk �r fl hyrfz 3�� ehlk�hfz Ysrknr��5d �lr gf�g msfm a hg f C=@<_=>
<@A=> h� �a + a d qkmr msfm msr lkmhklg k� go� fly hlmrngrimhklg k� hyrfzg r~mrly rfghz� mkfn�hmnfn� �f�hzhrg k� hyrfzgd
def�g �hijklmin �sk! msfm ikzkl ik��omrg !hms hlmrngrimhklgd Ysfm hg h� Oa.Q hg f �f�hz� k�
hyrfzg k� f nhlu � msrl �kn fl� hyrfz � k� � !r sf�r �3a. P �5 + 3�a. P �5d oonmsrn h� Oa.Q
hg f �lhmr �f�hz� msrl gsk! msfm ��a. + ��a. d �h�r r~f�(zrg mk gsk! msfm msrgr nrgozmg yk
lkm skzy 3�kn �lhmr �f�hzhrg5 h� hlmrngrimhklg fnr nr(zfiry �� (nkyoimgd
def�g �hijklmin brm � + c"#�$ % % % $#&' fly a �r fl hyrfz k� �d �sk! msfm a hg f sk�kurlrkog
hyrfz h| a iklmfhlg msr sk�kurlrkog ik�(klrlmg k� *  �kn rfis * 2 a d �zgk gsk! msfm a hg f
�klk�hfz hyrfz h| a iklmfhlg fzz msr �klk�hfzg kiionnhlu hl *  �kn rfis * 2 a d oonmsrn gsk!msfm h� a hg urlrnfmry �� �klk�hfzg ��$ % % % $�J fly � hg fl� �klk�hfz hl � msrl � 2 a h| �hg yh�hgh�zr �� �. �kn gk�r 4d Rgr msr �fim msfm � hg f Ro� mk yryoir msfm f �klk�hfz hyrfz
hg f nfyhifz hyrfz h| hm hg urlrnfmry �� g[ofnr�nrr �klk�hfzgd
 rnr hg f (nh�r �fim f�kom hyrfzg !skgr �rlmhkl ifl lkm �r f�khyryd

def!g"jl#i �$vl%�xki �i##�f brm a $ ��$ % % % $�& �r hyrfzg hl f nhlu � gois msfm ��$ % % % $�&
fnr (nh�r fly a � &&

'(��' d Ysrl a � �' �kn gk�r ) d
"jvv*n �o((kgr 6 ] cd |� msrnr r~hgm �. 2 a � &' +(.�' �kn c K 4 K 6 msrl !r sf�r f
iklmnfyhimhkl ghlir �� D���, % % %�& 2 a �&.�. d Ysog a � &' +(.�'  �kn gk�r 4d Ysr ifgr k� 6 + c
�rhlu mnh�hfz msr nrgozm lk! �kzzk!g oghlu hlyoimhkl kl 6d -
�i#�j.n �l rfg� fzmrnfmhkl k� msr f�k�r (nkk� gsk!g msfm 3cd/5 skzyg olyrn msr !rf�rn
s�(kmsrghg msfm a hg f go�grm k� � izkgry olyrn fyyhmhkl fly �ozmh(zhifmhkl fly ��$ % % % $�&
fnr hyrfzg k� � gois msfm fm zrfgm 6 Sp k� msr� fnr (nh�rd |l msr ifgr � iklmfhlg f �rzy msrl
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3cd/5 ifl �r (nk�ry oghlu rzr�rlmfn� �rimkn g(fir fnuo�rlmg !hmskom fggo�hlu fl� k� msr
�. ^g mk �r (nh�rd

pd �^a`�a���_ ��_�b
� nhlu � hg gfhy mk �r ;:A`UAC<=; h� r�rn� hyrfz k� � hg �lhmrz� urlrnfmryd |m hg rfg� mk grr

msfm mshg iklyhmhkl r[oh�fzrlm mk rhmsrn k� msr m!k iklyhmhklg �rzk!d
cd ����	
��
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 �� ������� |� a�$ a� $ % % % fnr hyrfzg k� � gois msfm a� � a� � % % %  

msrl msrnr r~hgmg � � c gois msfm a& + a� �kn 6 ��d
pd ����������� ��
�����
� }�rn� lklr�(m� grm k� hyrfzg k� � sfg f �f~h�fz rzr�rlmd
Ysr izfgg k� lkrmsrnhfl nhlug sfg f g(rihfz (nk(rnm� msfm hm hg izkgry !dndmd rfis k� msr msnrr�olyf�rlmfz (nkirggrgd |lyrry h� � hg f lkrmsrnhfl nhlu msrl hm hg mnh�hfz mk isri� msfm �kms�za fly �s�� fnr lkrmsrnhfl �kn fl� hyrfz a k� � fly fl� �%i% go�grm � k� �? �knrk�rn msr �kzzk!hlu �fghi nrgozm h�(zhrg oghlu hlyoimhkl msfm �"#�$ % % % $#&' hg fzgk lkrmsrnhfld

d�feg �l��ijw ��mlm 
�ivji#f � � !" # $%&'(&)!#$ )!$*+ '(&$ "% !" �"#',
"jvv*n brm a �r fl� hyrfz k� �"#'d okn N M+ * 2 a  zrm bj3*5 yrlkmr msr zrfyhlu ikr)ihrlm
k� *  fly � + ONQ & O-. 3*5 P * 2 a $ * M+ NQd Ysrl � hg fl hyrfz k� � fly gk !r ifl �ly*�$ % % % $ *J 2 a � ONQ gois msfm � + 3bj3*�5$ % % % $bj3*J55d brm X + �f~Oyru *. P c K 4 K LQdokn N K 4 / X zrm �. + ONQ & O-. 3*5 P * 2 a $ yru * + 4Q? msrl �. hg fl hyrfz k� � fly gk !r
ifl �ly *.�$ % % % $ *.J0 2 a gois msfm �. + 3bj3*.�5$ % % % $bj3*.J055d qk! h� a� hg msr hyrfz k� �"#'
urlrnfmry �� O*�$ % % % $ *JQ & O*.' P N K 4 / X$ c K ) K L.Q msrl a� � a fly �kn fl� N M+ * 2 a  msrnr hg *� 2 a� gois msfm yru3* S *�5 / yru * d Ysog fl hlyoimh�r fnuo�rlm �hrzyg a + a� d -

� �rzy fg !rzz fg f �|� 3rdud 1 msr nhlu k� hlmrurng5 hg izrfnz� lkrmsrnhfl fly iklgmnoim�hlu �nk� msrgr oghlu ik��hlfmhklg k� msr msnrr �olyf�rlmfz (nkirggrg !r k�mfhl f nfmsrn
hlr~sfogmh�zr gkonir k� r~f�(zrg k� lkrmsrnhfl nhlugd }g(rihfzz� h�(knmflm f�klu msrgr fnr�lhmrz� urlrnfmry fzur�nfg k�rn f �rzy kn �knr urlrnfzz� k�rn f lkrmsrnhfl nhlud brm og nrifzz
msr nrzr�flm yr�lhmhklgd
2i3xlwlvxn brm 4 �r f nhlu fly � �r f go�nhlu k� 4 d �h�rl fl� ��$ % % % $ �& 2 4  !r yrlkmr�� �"��$ % % % $ �&' msr g�fzzrgm go�nhlu k� 4 iklmfhlhlu � fly msr rzr�rlmg ��$ % % % $ �& d Yshg
go�nhlu iklghgmg k� fzz (kz�lk�hfz r~(nrgghklg * 3��$ % % % $ �&5 fg * �fnhrg k�rn �"#�$ % % % $#&'d }r
gf� msfm 4 hg f 5;<`A>W BA;AC=`A@ 3� %u%5 �6=>BA7C= kn fl �6=>BA7C= :I 5;<`A `WVA h� msrnr r~hgm
��$ % % % $ �& 2 4 gois msfm 4 + �"��$ % % % $ �&'d ohlhmrz� urlrnfmry c7fzur�nfg !srnr c hg f �rzy fnr gk�rmh�rg ifzzry =8;A C<;BFd

|yrfzg hl lkrmsrnhfl nhlug fy�hm f yrik�(kghmhkl !shis hg gk�r!sfm gh�hzfn mskous �ois
inoyrn mk msr yrik�(kghmhkl k� (kghmh�r hlmrurng hlmk (nh�r7(k!rngd
2i3xlwlvxn �l hyrfz 9 hl f nhlu � hg gfhy mk �r VC<9=CW h� 9 M+ � fly �kn fl� -$ � 2 � 

-� 2 9 fly � z2 9 +� -& 2 9 �kn gk�r 6 � c%
|� 9 hg f (nh�fn� hyrfz msrl izrfnz� hmg nfyhifz �9 hg (nh�r? h� � + �9 msrl !r gf� msfm 9

hg �7(nh�fn� kn msfm 9 hg f (nh�fn� hyrfz �rzkluhlu mk � kn msfm 9 hg (nh�fn� mk �d
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�i#�j.n |� 9 hg fl hyrfz gois msfm �9 hg (nh�r msrl 9 lrryl m̂ �r (nh�fn�? hl �fim r�rlf (k!rn k� f (nh�r hyrfz ifl �fhz mk �r (nh�fn� "}~f�(zrP ��  !srnr � hg msr h�fur hlc"#$� $�'z3#� S �

�5 k� 3� �5'd  k!r�rn h� �9 hg f �f~h�fz hyrfz # msrl 9 hg rfghz� grrl
mk �r #7(nh�fn�d �l msr kmsrn sfly h� 9 hg �7(nh�fn� msrl 9 lrryl m̂ �r f (k!rn k� � r�rl!srl � hg �f~h�fz "}~f�(zrP 9 + 3#� $� 5 hl c"#$� ''d |m �f� �r lkmry sk!r�rn msfm h� � hgf lkrmsrnhfl nhlu fly 9 hg f �7(nh�fn� hyrfz k� � msrl 9 ykrg iklmfhl gk�r (k!rn k� �d
d�f�g 
�ivji#f �&' � �& # $%&'(&)!#$ )!$* #$� a �& #$� !�&#	 % � 
!'( a M+ �, �(&$ 
&
(#�& '(&  %		%
!$*,

3h5 �(&)& &
!"' �)!�#)� !�&#	" 9�$ % % % $ 9� !$ � "��( '(#' a + 9� � E E E� 9� ,3hh5 �$ 3h5 #�%�&+ 9�$ % % % $ 9� �#$ �& �(%"&$ "��( '(#' 9. M� �' +(.9'  %) c K 4 K �+ #$� ��$ % % % $��#)& �!"'!$�'+ 
(&)& �. + �9. ,3hhh5 � 9. #$� �. #)& #" !$ 3hh5 #�%�&+ '(&$ ��$ % % % $�� #)& �$!��&� !$  #�'+ O��$ % % % $��Q !"
�)&�!"&	� '(& "&' % �)!�& !�&#	" #�%$* '(& !�&#	" 3a P �5 
(&)& � �#)!&" %�&) &	&�&$'"
% �, �%)&%�&)+ ! �. !" �!$!�#	 #�%$* ��$ % % % $��+ !,&, �. M� �'  %) ) M+ 4+ '(&$ '(&
�%))&"�%$�!$* �)!�#)� !�&#	 9. !" #	"% �$!��&,

"jvv*n jzfgghifz (nkk� k� 3h5 hg hl m!k gmr(gd ohngm klr iklghyrng <CCA@H_<7>A <@A=>F �h8d lklolhm
hyrfzg msfm fnr lkm �lhmr hlmrngrimhklg k� gmnhimz� zfnurn hyrfzgd Ysr �f~h�fzhm� iklyhmhkl
nrfyhz� h�(zhrg msfm r�rn� hyrfz k� � hg f �lhmr hlmrngrimhkl k� hnnryoih�zr hyrfzgd qr~m h� a hg
hnnryoih�zr fly -� 2 a fnr gois msfm � z2 a fly lk (k!rn k� - hg hl a  msrl !r iklghyrn msr
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