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� Z/KNMPSTQ QYOXzRK8Si\bZ � f-W8O|`{STO � \IcVUPWYOR`jSi\blCQ8h 1 UPWY\bUE\bQ8OR[�\bUCKNSTo S���fgK8Si\bZ K8OXz�MPZPSTstlPOXQ]cm\bWF`b\bhaK�fIwbO
QYKNf 0 SThiSTK 1 QYK8lP[PSiORQ STQxUPWYOXQYOXZ2KNOR[ � ��SiW8Q�K���f�wbORZPOXWYSizpO+"{UPhifIZ�fgK8Si\bZ \IcqK8MPO�Q 1 QYKNORo op\j[POXh�lPQYOX[�STZ
\bUCK8SiopS��XfgKNST\bZ 0 fIQ8OR[ fIZ�fIh 1 Q8SiQeSiQ�UPW8\ `jSi[COX[ �Icm\Ihihi\�� OX[ 0t1 f [PSTQ8zRlPQ8QYSi\bZ�\IZ�MP\��)SiZP[PORU ORZP[PORZtK�`gfIWYS*�
f 0 hTOXQ �mzX\bZ2KNWY\bh `gfIW8Sif 0 hTOXQ �VO�� OXzRK 0 SacmlPW8zXfgKNST\bZ [PSifIwbWNfgo Q �mQYKNf 0 SihTSTK 1 hiSTo SaKNQ � � � MCOp\IUCKNSTo S���fgK8Si\bZ
cm\bWYo�lPh f�KNSi\IZpzR\bW8WYOXQYU \bZC[PSiZPwxKN\xK8MPO y STW8ORzRK ��ORK8MP\{[kSTQ wIST`bORZ �rSTK8MkfIZ O+"jKNORZPQ8ST\bZ*cm\bW o�f&"{STo�lPo
hi\bfI[�f 0 SThiSaK 1 fIZ�fgh 1 Q8STQ � �:STZ�fIhTh 1 �2K8MPO �-f&"{STo�lPo y SiQ�K�fIZPzRO_K8\ � fI[P[ChiO+� ZP\j[PO � SacmlPW8zXfgKNST\bZ�UCW8\ 0 hTOXo
SiQ}[CSiQ8zRlPQ8QYOX[ �

� ��� ��� % �*�50 � � � � F � @

��\bWuKNMCSiQuKNMCOXQ8STQX��f]QYKNfgKNSTzvo \j[POXhEcm\bWuKNMCOFUE\��qORW_Q 1 QYKNORo$\Ic�K8MPO cm\bW8o
� � / �  � � � � � � � � �C� ��V �

SiQ lPQ8OR[ � �rMPOXWYO K8MPO�`bORzRK8\bW  
 � ' WYOXUPWYOXQYOXZ2KNQvKNMPO]Q 1 QYKNORo � Qv[POXUEOXZC[POXZ2KF`IfgW8S f 0 hiORQX� ZC\bW8o fIhih 1
ZP\bZ!�6wbORZPOXW8fgKN\bW 0 lPQk`b\bhaK�fIwbO o fIwbZCSTKNlC[POXQ fIZC[ fgZPwbhiORQX�_W8O�fgzRKNSa`bO UE\ � OXW hTOR`bORhiQ \IcFwbORZPOXW8fgKN\bWYQ
�rMPORZ lPQ8STZPw/~�'�wbOXZPORWNfgK8\bWpo \j[POXhTQX�qfIZP[ WYO�fIhVfIZP[ W8O�fgzRKNSa`bO U \�� OXW*hTOR`IOXhiQp\Ic?K8MPO Q8h fgz  0 lPQ
wbORZPOXW8fgKN\bW � � MPOp`IOXz|KN\bW � � � 
 � 5 W8OXUCW8OXQYOXZ2KNQFKNMPO STZP[POXUEOXZC[POXZ2KF`IfgW8S f 0 hiORQ SiZ KNMPO Q 1 Q�KNORo � SiZ f
Q8STo UChiO�op\j[POXh � KNMPSTQ �q\blChi[ SiZPzRhilP[CO*wbOXZCOXWNf�KN\bW fIz|KNSa`bO U \�� OXW Q8O|K8K8SiZPwbQ fgZP[�KNOXWYo STZ�fIh `b\bhaK�fIwbO
hiO|`bORhiQ � � MPO U�fIW8fIopORKNORW � 
 ��� W8ORUPW8ORQ8OXZ2K8Q K8MPO hT\2fI[PSTZPw c fgzRKN\IW STZ KNMPO�Q 1 QYK8OXo �_wIOXZPORWNfIhTh 1
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� Z � ORzRK8Si\bZ �C��� �qQ8fI[P[PhTO+� ZP\{[CO��CSTcmlPWYz�fgK8Si\bZPQ�fIW8O [PO|n�ZPOX[ lPQ8STZPw [PS � OXWYOXZ2KNSifIhrfIZP[ fIhiwIO��PW8fISiz
OXstl�f�KNSi\IZPQklPQ8OR[ KN\�op\{[PORh?f/Q � Q�KNORo � � sjlPfgKNST\bZ � �C� ��V �pSiQkfIQYQ8lPopOX[ K8\/zX\bWYW8ORQ8UE\bZP[�KN\/KNMCO
QYK8O�fI[ � QYK�f�KNOvOXstl�fgK8Si\bZCQV\gc�K8MPSiQ}op\{[COXh �
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1�BC-�F'<>$�(K1�"L198MBC1ONM-0FP* �Q*.$�-0R7*S8	F'19RT$�&)-,BC1�(+"D$S198�EQ(+-0NU198ME91 H $�<9?�-V* $;< � ( H (W$#��(K*XB4F'-�*.-�"D$�-0A�Y[Z\*
(+"4A)-�BC-�")A4-�"D$]E><9F'(+< �)H -0*:<9F.-�E><9F'(K-�A�2C$�&)-V* �Q*.$�-0R�-05^-�/6$�(WE�- H ��R_1OE�-0*:8	F'1�R`1�")- � (K8	a)F./b<>$'(+1�"�A)(G<dc
?�F'<9Re$�1f<9")19$'&)-�F0Y�gh&)(K*i(K*�*'&)1ONj"k(K"�l�(K?�a)F.-�mnYpoja)*'(K")?j$�&)-\qbr>c � a)*�*.�Q*.$'-�RsNj&)1�*'-�/�1�F.F'-0*'BC1�")A)(K")?
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!#"Ll�(+?9a)F'-Pm4Y o42^$'&)-kBC-�F:a)"4(K$fE91 H $�<9?�- H -6E�- H <>$��Ma4*kq�qk(K*fB H 19$'$'-�A�E9-�F'*.a)*:$�&4- H 1D<>A)(+")? H -6E�- H
� 8	1�Fh$#N�1[A)(W53-0F'-�"D$ *'-6$'$'(+")?�*j198i$�&)-X(+"4A)-�BC-�")A4-�"D$\E><9F.(G< �4H -�*0Y�gh&)-PR7<��n(+R�a)R H 1D<9A)(K")?VB^19(+"D$j198
$�&4- * �Q*.$�-0R (+* (+"4/�F'-�<9*'-0A � �,/;&=<9"4?�(+")?]$'&)-jB^1ON�-�F�1�a4$�B4a4$�1983$'&)-j")1�"nc�* H <>/�� � a)*�?�-�"4-�F�<d$�1�F.*�<>")A
F�<>(+*'(K")?�?9-�")-0F�<>$'1�FME�1 H $;<>?�-f*.-0$'$'(+")?9*�2)F.-�*'a H $�(K")?k(K" <�A)(W53-0F'-�"D$ � (W8	a)F'/�<>$�(K1�"[A4(G<9?�F'<9R�Y l�(K?�a)F'-\m4Y o
< H *'1X*'&)1ONj*�$'&=<>$�*'-6$'$'(+")?X(+")A4-�BC-�")A)-0"D$ME><9F'(+< �)H -�* $�1PR[<��4(KR7(	��-M$'&)- A)(+* $;<9")/0- $'1P/01 H+H <9B)*.- F.-�*.a H $'*
(+" A)(W53-0F'-0" $\1�BC-�F'<>$�(K")?,B^1�(K"D$�*h8	1�Fj< HKH�H 1D<>A)(+")? H -0E9- H *�I( Y ->YK2 < H+H 19$'&)-�FhE>< H a)-�*j198 ��
 J YMgh&)-0F'-68	1�F'->2
Nj&)-0"L<9B)B H �n(K")?[$'-�/;&)")(	� a)-�*:$'1 R[<��4(KR7(	��-]$�&4-�A)(K*.$;<>")/�-�$'1 /�1 H+H <>B)*'->2C$'&)-k-05^-�/6$]198 $'&)-k/�19" $'F'1 H
E><9F'(+< �)H -�*h<>$j$'&)-S/�a)F.F'-�"D$ 1�BC-�F'<>$�(K")?VB^19(+"D$j*'&)19a H A � -]/01�")*.(+A)-0F'-�A3Y

�M(K8	a4F'/b<d$�(+19" A)(G<9?9F�<9R_*h/b<9"�< H *'1 � -]E><9F.(+-�A � � /;&=<9"4?�(+")?,19$'&)-�F B=<9F'<9R_-0$�-0F'*h(K"�$'&)-S*.�Q*.$'-�R�2
*'a4/;& <9*j*'& a)"D$\/b<9B)<9/�(W$;<9")/0- H -0E9- H *j<9")A $�F�<>")*.8	1�F.R7-0F $;<9B *.-0$'$'(+")?9*�Y

� ��� ��� ���������� ��� ������� ����� �2F � �"! �$# �&% � � � �('

) (KR7( H <9F�-*� a=<d$�(+19")*j<9")A *'1 H a4$'(+1�")*�8	1�F � (W8	a)F'/�<>$�(K1�" * $�a)A)(K-�*j/b<>" � -]1 � $;<9(K")-�A <9* $'&)-:$�F'<9A)(W$�(+19"=< H
+:(+F.-�/6$(,�-0$'&)1QA Im4Y.-9v�J � � a)*.(+")?_<9" 1�B4$'(+R_(/��<>$�(K1�"_8	19F'Rka H <>$�(K1�" � q�q923q�0n21032  Y�l=1�F -4�4<9R7B H -92 � �
*.$�<>$�(K")?V$�&)-SB)F.1 �)H -�R <>**5

R_(+" 6 �87 I m4Y9-3:DJ
*�Y $bY;5 <SI>= 7 �@?? ? � �87 JBADC

Nj&)-0F'- �17 (K* $'&)-SE9< H a)-S198 $'&)- H 1D<9A4(+")?,B=<9F'<9R_-0$�-0FPI � (W8	a)F'/�<>$�(K1�" B=<9F�<>R7-6$�-�F�Jh<>$\$'&)-XR[<��n(KRka)R
H 1�<9A)(+"4?_BC1�(K" $�Yhl=1�F <7?�(WE�-0"�E>< H a4-P198 ? ? ? 2 $'&)-�*.1 H an$�(+19"�/�<9" � -P8	19a)")A�a4*'(+"4?7$�&4-FE�<9?�F'<9")?�(+<9" 198
I mnY.-3:�JG5

HfII= 7 � �17 �@JJ J JKAL6 �87 	MJJJ�N <SII= 7 �O?? ? � �17 J I m4Y mPCDJ

Nj&)-0F'- J J J /01�F'F.-�*'BC1�")A4*S$'1 $�&)-QE�<9?�F'<9")?�(+<9" Rka H $�(KB H (K-�F.*�23/�< H+H -�A�$'&)-,A)a=< H E9<>F'(G< �)H -0*�YXgh&)- H 1Q/b< H
1�B4$'(+R7< H *'1 H a4$'(+1�"7198�I m4Y9-3:DJ (+*�8	1�a)")A � �7*�<d$�(+* 8 �Q(+")?�$'&)-�R)F'*.$ 1�F'A)-0FM")-0/�-0*'*�<>F.�TSUS]g 1�B4$'(+R7< H (W$#�
/�19")A)(K$'(+1�"4* � mV0  5



���� ��H A <SII= 7 �O?? ? � �17 J A C I m4Y m4quJ
���PH A � N � <SII= 7 �O?? ? � �17 J J J J A C
� H
� � A J J J N �� � <SI>= 7 �O?? ? � �17 J 6 q A C

Nj&)-0F'-[$'&)-[< � 1OE�-[-*� a=<>$'(+1�")*X&=<bE�-7$�&)-7*�<9R_-_8	19F'R <9*X$�&)- +:(+F'-0/0$F,�-6$�&)1QA -*� a=<d$�(+19")* Im4Y.-9v�J6Y
gh&)-0F'-08	19F'-92�NM- H+H A)- R)")-�A 19B4$�(KR7(	�b<>$'(+1�" F'1�a4$'(+")-0*7/�<9" � -�a4$�( H (	��-�A $'1 1 � $;<9(K" $'&)- � (K8	a)F./b<>$'(+1�"
BC1�(+"D$b2 � � *.$;<d$�(+"4?,$'&)-SB)F'1 �)H -0R <9* <9"�1�B4$'(+R_(/�b<d$�(+19"[B)F.1 �)H -0R�Y

� ��� ��� % ��� ���	��� � � � � � � #�� � ��
 ���� �  � � � !����� � �

gh&)- 19B4$�(KR7(	�b<>$'(+1�"nc � <9*.-�AM+:(+F.-�/0$ ,�-6$�&)1QA /b<9" � -7R71QA)(	R)-�A $'1 A)-6$�-�F.R7(K")-7$'&)-7E>< H a)-�*P198h$�&4-
(+"4A)-�BC-�")A4-�"D$\E><9F.(G< �4H -�*XI	/�1�"D$'F'1 H E><9F'(+< �)H -�*;J�$�&=<>$ R7<��n(+R_(/�0-f$�&)-XA)(K*.$;<>")/�-]$�1,E�1 H $;<>?�-S/�1 HKH <9B)*.-9Y
gh& a)*�2 H -0$ja)*j/�19")*'(KA)-�Fh$�&4-XR7<��n(+R�a)R A4(+*.$�<9")/0-S$'17/01 H+H <9B)*.-:B)F'1 �)H -0R 5

R_(+" 6 �87 I m4Y mV-�J
*�Y $bY;5 <SI>= 7 �@?? ? � �87 JBADC

?? ? � ? ? ? � ? ? ?

E (+R_(K$'*M1�"T= 7 &=<bE�- � -0-�"�-G�n/ H a)A)-�A $�1_*'(KR7B H (K8 �V$'&)-SB)F'1 �)H -0R�2=<>")A H 1ONM-0F <9")A�a)B)BC-�F H (KR7(W$�*�1�"
$�&4-f(+"4A)-�BC-�")A4-�"D$ME><9F.(G< �)H -�* ? ? ? <9F.-f?�(WE�-0" � �,$�&)- E�-�/6$�1�F.* ? ? ? <9"4A ? ? ? 2nF.-�*.B^-0/0$�(WE�- H ��Y gh&4-f(+"4-*� a=< H (K$#�
/�19")*.$'F�<9(K" $'*PR7<b� � -7(K")/�1�F.B^19F�<>$'-�A (+"D$�1 $�&)-_1 ��� -0/0$'(KE�-,8	a)")/6$�(K1�" a4*'(+"4? < H 1�?D<>F'(K$'&)R_(+/ � <9F'F.(+-�F
$�-0F'R <>*j8	1 H+H 1ONj* 5

R7(K" 6 �87 6������� �������! I ? ? ? 7 6 ? ? ? 7 J 6������� �������! I ? ? ? 7 6 ? ? ? 7 J I m4Y m�mDJ
*0Y $�Y 5 <SII= 7 �O?? ? 7 � �87 JKA C

gh&)-X*'1 H a4$�(K1�" /b<>" $'&)-�" � -]A4-0$�-0F'R_(+")-0A�a4*'(+"4?,$'&)-SF'- H <>$'-�A E�<9?�F�<>")?�(G<>" 8	a)")/0$'(+1�"
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� .0� � $ � � .0$ �9� 1 � #%1 AB(

HfII= 7�� ? ? ? �4�17�� J J J J�A 6 �17 6�� ��
��� � ���! I ? ? ? 6 ? ? ? J 6�� ��

��� � ���! I ? ? ? 6 ? ? ? J�� J J J N <SI>= � ? ? ? �4�87 J I m4Y m9r J

Nj&)-0F'- J J J /01�F'F.-�*'BC1�")A4*�$'1:$�&)- E�<9?9F�<9")?9(G<9"kR�a H $'(+B H (+-�F.*�2d/b< HKH -0Ak$�&)-hA)a)< H E><9F'(+< �)H -�*�Y gh&)-j1�B4$'(+R7< H
*'1 H a4$'(+1�" (K*hA)- R="4-�A � � $'&)- S S]g R=F'* $.c�1�F'A)-0Fj1�B4$�(KR[< H (K$#�_/01�")A)(W$�(+19")*�� mV0� 5

���PH A � N � <SI>= 7�� ? ? ? �4�17 J J J J ADC I m4Y mV0�J
�"!!! H A � N! ! ! <SI>= 7�� ? ? ? �4�17 J J J J 6 �$#&%('  I ? ? ? 6 ? ? ? J*) �,+ 6��$#&%('  I ? ? ? 6 ? ? ? J*) �,+ ADC
� H
� � A J J J N �� � <SI>= 7�� ? ? ? �4�87 J 6 q ADC

���� � H A <SII= 7�� ? ? ? �4�17 J ADC

Nj&)-0F'- + A-� q � q � q ��./.0./� q� N 198j<9B4B)F'1�B4F'(G<d$�-,*'(	��-9Y gh&)-0*'- - � a=<>$�(K1�")*�<9F'-,E�-0F.� *'(+R_( H <9Ff$'1�$�&4-
-*� a=<d$�(+19")*]a)*'-0A@(K" $�&)- +:(+F.-�/6$ ,�-0$'&)1QA@<9*]19a4$ H (+")-0A (+" ) -0/0$�(K1�" m4Y90nY ) BC-�/0(	R=/�< H+H ��2�$�&4-k8	1�a)F.$'&
-*� a=<d$�(+19" (+"LIm4Y mV0�J ?�a=<9F'<9"D$�-�-0*j<9" - �Qa4( H ( � F'(Ka)R BC1�(+"D$�2QNj&)-0F'-�<9* $�&)-�R=F'* $h-*� a=<>$'(+1�"[?�a=<9F'<9"D$�-�-0*
<�*.(+")?9a H <9F21�<9/01 � (+<9" 1>8 $�&)-_BC1uN�-�FP*.�Q*.$'-�R R71QA)- H Y gh&)-0F'-68	1�F'->2�$�&)-7B)F'19B^1�*.-�A E9<>F'(G<d$�(+19"LNj( H+H
A)-6$�-�F.R7(K")-k<7B^1�(K"D$:198�/01 H+H <9B)*'-P<9")A $'&)-PE>< H a)-�1>8�(+")A)-0B^-0")A)-0" $]E><9F.(G< �4H -�*j$�&)<>$fNj( H+H R[<��4(KR7(	��-
�17 Y

3 =�46587:9<;>=

gh&)-:A4(K5^-�F'-0")/�- � -6$#NM-0-�" $�&4-f1�F.(+?�(K"=< H +:(KF'-�/6$ ,�-0$�&41nA <>")A[$�&4-f1�B4$'(+R_(/��<>$�(K1�"nc � <9*'-0AVR7-6$�&)1QA[(K*
( HKH a)* $�F'<>$�-0A�Nj(W$�&�$'&)-P8	1 H+H 1ONj(K")?,-G�4<9R_B H - 5@?M1�")*.(+A)-0F]<7*.(+")? H -P?9-�")-0F�<>$'1�F\/01�")")-0/0$'-�A $�&)F.1�a)?�&�<



H 19*'* H -�*.* $�F�<>")*'R_(+*.*'(+19" H (K")-\$'1,<,"4-0$#N�1�F � R_1QA)- H -�A <9*j<>" (+" R="4(K$�- � a)*j<9*h*.&)1ONj"�(K" l�(+?�a4F'-:mnY924Y
gh&)- ?9-�")-0F�<>$'1�FX$'-�F.R7(K"=< H E�1 H $;<9?9-���������(+*S$�&)-[1�" H
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