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)#*,+.-0/1)#*,243
546�7989:<;1*=-0+>@?BA
CEDF54;GAIH
CJ?BKEL�MN-.?N6IMB?O ?N6I:<:P?N+0*,?NKRQ!54+.S�CJ?BMUTI6I-.MV896I:WCJ-XCJH
CP?OR5Y54;[Z,\^]�_I`!*=+0+.S1aF+.3I2b4b \dc=CPTeLYCPKP?B?BCf!KP5gS4_�hji b Z b c4\;1*=243I546�k@MB:NlmKPAI-nlo?B3IH

p ;�-.K p CP-.S^*>@?NA
CEDF5,;�AIH�CJ?NKRqr6I24-.6I?N?BKP-.6I2Ds*,-.KP5utR6I-.v,?NKP:<-.C9Sw -0xN*
_Iqr2,SYA
C*=;�-.KJ*=CP-.S^*4ky+.-06I/�lm6I?BC
p ;�K<-.C QrKP*=CU*,A>@?BA
CEDF54;GAIH
CJ?BKEL�MN-.?N6IMB?Ds*,+XCJ?BMUT bgz,{ 7}| zQ~*=:J*,3I?B6&*
_�D p | b4b Z,�

i�*,:<?NK p�� H�7W)�5,:<CU*��
*>@?BA
CRqr+0?NM�CJK<-0M�*=+�qr6I24-06
?N?NK<-06I2Ds*,+XCJ?BMUT bgz,{ 7}| zQ~*=:J*,3I?B6&*
_�D p | b4b Z,�
fjTI?�)#>y>[-0:�3I?��&6I?N3�*=:VCJT
?1;�*���-0;$HI;�+054:<:V-.6IMNHIK<KP?B3��%KP54;�A(?�*=/�CP5 � 5,CPCP54;�3IHIK<-06I2#*:PA(?NMB-.�&?B3�A(?NK<-05Y3�5,��CP-0;G?,l�)�*=CJTI?B;1*�CJ-0MN*,+0+XSG-.C -0:j2,-.v4?B6 � S

�����e�%������:PH
AI���,�  P¡ ¢�£¥¤¦:<HIA�§}�=�  P¡ �¦£¦¨��ª©��~«¬¨­�%®<�°¯
± TI?BKP?E¨��%®<�rKP?NA
KP?N:<?N6^CJ:�CJTI?R?N²�HI-XC9S�MBHIK<v,?�5,�³CJTI? CJKP*,3I-06
2V:WS�:WCJ?B;´5,Kµ�%HI6
3¶lrfjTI?R;1*���-.;$HI;3IKP* ± 3
5 ± 6·)#>y>¸-.:�CPTI?�;G54:WC ± -.3I?N:<AIKP?N*,3¬K<-0:P/�;G?�*=:PHIK<?1*,;G546I2¹;G546I?BSe;1*,6I*,24?NK<:�*=6I3TI?B3I24?1�%HI6
3I:Nl�8°C�-0:�5=�ºCJ?N6·A
KP?B�%?BKPK<?N3·5gv4?BKd:P54;G?15,�jCPTI?�5,CPTI?NKVKP-.:P/�;�?N*,:PH
KP?N: � ?NMN*,HI:<?�5,�CJT
?»CP-024T^C K<?N+�*�CJ-05,6I:PTI-.A � ?�C ± ?B?N6e+0*,KP2,?y3IKJ* ± 3I5 ± 6I:�*,6I3��%HI6I3#K<?N3I?B;�A�CJ-05,6I:Nl p +.:P5I_I*G+0*,KP24?3IKP* ± 3
5 ± 6�MN*,6·?Bv,?N6­-06I3I-.M�*=CP?�CPTI?�:<CJ*,K<C$5,�R*e3I?BCP?NK<-054KP*=CJ-.546�5,�R*=6·5,CJTI?BK ± -.:P?�:<HIMNMB?N:P:W�%HI+CJKP*,3I-.6I2d:<SY:<CP?N;¹_&�%54Kj?��
*,;GAI+0?y3
HI?yCJ5�*u;�*,K</,?BCRK<?N24-.;�?@: ± -.CPMUT¶l
>@?N:<AI-.CP?jCJTI?R-0;GA�5,K<CU*=6IMN?j5,�³:PHIMUT�*�AIK<5 � +.?N;¹_4CJTI?BKP?�TI*,: � ?N?B6�*»+�*,MU/�5,�³CPTI?N54K<?BCP-0M�*=+(K<?N:<HI+.CP:MN5gv,?NKP-.6I2�CPT&*=CµAIKP5 � +0?B;�l�8961CJTI-.:F*=K<CJ-.MN+.?,_ ± ?�3I?�v4?N+.54A�6I? ± *,6&*,+XS�CJ-0Ms�%5,KP;$HI+0*,:rCJT&*�CFK<?N+�*�CJ?R*



CJKP*,3I-.6I2y:<CPKJ*=CP?N2,S��m:µK<?BCPHIKP6¶_^:WCU*,6
3&*,KP3G3I?�v�-0*=CJ-.546d5,�(KP?�CJHIK<6I:N_Y*,6
31)�>y>$l p ± -03
?N+.SV�%54+0+.5 ± ?B3;G?�*,:<HIKP?y5,��KP-.:P/1*,3��<HI:WCJ?N3�K<?BCJH
KP6 � *,:P?B3�5,6#)�>y> -.:FCJT
?�L�CJ?NK<+0-.6I2dOR*=CJ-.5Il 8°C -0:F3I?B�&6
?N3e*=:
LYCJ?BKP+.-06I2��º���r� OR?�CJHIK<6�5gv,?NK��m\��P�	�

����� 5gv4?BK
� \��P�	�
8°C � *,:P-.M�*,+.+.S�;�?N*,:PHIK<?N:µTI5 ± ;$HIMUT�KP?BCPHIKP6GCJ5V?���A�?BMBC��%54K�?Bv4?BK<S�HI6I-XC�5=�¶3I5 ± 6I:<-03I?EKP-0:</�_�*=/Y-.6CJ5�CJTI? ± -.3I?N+XS¹HI:P?B3 L�T&*,K<A�?$KP*=CJ-.5IlR896�*,6e?N6^vY-0K<546I;G?N6^C ± T
?NKP?d;�*,K</,?BCP:@?���TI- � -.CR�%KP?B²�HI?N6^CMNKP*,:PT
?N:�*,6I3�A�54KWCP�%54+.-054:d?B6IMN5,HI6^CJ?NK�:<HI:<CJ*,-06
?N3'A(?NK<-05Y3I:15,�@+054:<:P?N:�CJTI?�L�CJ?NK<+0-.6I2 KP*=CJ-.5�T&*=:?N;G?NK<24?N3�*=:$546I?�5=�jCJTI?�+.?�*,3
-06I2eA(?NKW�%54KP;�*,6IMB?1;G?�*,:<HIKP?B:dHI:P?B3�-06�CPTI?�-06
3IHI:<CPK<S,l�896¬CJTI-.:*,KWCJ-0MB+0? ± ?V*,+0:<5d3I?Bv,?N+05,A��%54K<;$HI+�*=:FCJT&*�C KP?N+0*=CJ?@CPTI?VLYCJ?BKP+.-06I2dKP*=CJ-.5 ± -.CJT�CPTI?VL�T&*,K<A�?»KJ*�CJ-05
l
fjTI?�546I+.S�MBHIKPK<?N6^CJ+XS *gv=*,-.+�* � +0? ± *�S CP5¬*,6&*=+.SYxN?#)#>y> -.:GCP5�;G?�*,:<HIKP?¹-.CG546'* AIK<?BvY-05,HI:TI-.:<CJ5,KP-0MN*,+(A�?BKP-05Y3¶lrfjTI?yA
KP5 � +.?N; ± -.CJT�CPTI-0: *=AIAIKP54*,MUT�-0:FCPT&*=CjCJT
-0:sK<?NAIK<?N:P?B6^CJ:R546I+.S�*$546I?¥7:J*=;�AI+.?�7°A�54-.6^Cu?N:<CP-0;�*=CJ?=l
�@HIKG3I?Bv,?N+05,A�?B3��%54KP;�HI+�*,: ± -.+0+s24-Xv4?�CJTI?�?���A(?NMBCP?N3�)#>y> -06 *:PA(?NMB-.�&M�CP-0;G?�A(?NK<-05Y3��%54Kd*e2,-.v4?B6·KP?�CJHIK<6�*,6I3�:<CJ*,6I3&*,K<3·3I?BvY-0*=CJ-.546¶l p :d:<HIMUT¶_rCJT
?BS ± -.+0+AIK<5�vY-.3I?E:<54;G?E24H
-03&*,6
MN?R*,:�CJ5 ± TI*=Cj)�>y>�CJ5V?���A(?NMBCs*,6I31*,+0:<5 ± TI?�CJTI?BKs*yCJKP*,3I-06
2V:WS�:WCJ?B;± -.CPT¹*u2,-.v4?B6�5 � :P?BK<v4?B3�)#>y> -0:jMB546I:P-.3I?NK<?N3�*��}�
*gv,54KJ* � +0?��d54K��<HI6
�
*�v45,KJ* � +.?��u:<SY:WCJ?N;¹l
p :<:PHI;G?�*uCPKJ*,3
-06I2d:WS�:WCJ?B; �%5,+0+05 ± :j*uaFK<5 ± 6I-�*,6¹;G5,CJ-.546��

��� �
� � ®���� ��� \! '®" '�
± TI?BKP?	��-0: CJT
? *gv,?NKP*,24? KP?�CJHIK<6�A(?NKrHI6
-.CrCJ-.;�?=_���-0: CPTI?j:<CJ*,6I3&*,K<3�3
?BvY-�*=CP-0546d5=�(CPTI? KP?�CJHIK<6I:A(?NK�HI6I-.C�CJ-.;�?$�%5,K�CPTI?�CPKJ*,3I-.6I2�:<SY:<CP?N;¹_r*,6I3 ��� -.:»CPTI?1H
:PH&*,+$# -0?B6I?NK�-06
MNKP?B;�?B6^C�l�fjTI-.:;G5�3I?B+�*,:<:PHI;G?N: CJT&*�C AIKP5,�
CJ:R*,KP?»6I5=C KP?N-.6^v4?N:WCJ?B3eHI:P-.6I2dCJTI?yCPKJ*,3I-.6I2d;G5�3I?B+ªl 8°�~AIKP5=�ICJ:R*,K<?KP?B-06^v4?B:<CP?N3¶_�CJTI?B6¹CPTI? w ?B54;G?BCJK<-0Mya�KP5 ± 6I-�*=6¹;G5,CP-0546�-.:sCJTI?�*,A
AIKP54A
KP-�*�CJ?y;G5�3I?B+ªl&%&54KF:PHIMUT*�M�*,:<?�?B²YH
-.v=*,+0?B6^C��%5,KP;$HI+0*,:yM�*=6 :<-0;G-0+�*=KP+.S � ?u3I?NK<-.v4?B3 � S�CU*=/Y-.6I2¹*¹+.542�CJKP*,6I:<�%5,KP;�*=CJ-.546¶l�
fjT
?u)#>y> -06�CJT&*=C�M�*,:<?$-0:E3I?B�I6I?N3 *,:�CPTI?$A(?NK<MN?N6^CJ*,24?d+05,:P:�KP*=CJT
?NKECPT&*,6�* � :P54+.H
CJ?V+054:<:Nl �fjTI?BKP?dMN5,HI+03�A(5,CJ?B6^CJ-�*=+0+.S � ?�CPKJ*,3I-.6I2�:WS�:WCJ?B;�:@CPT&*=CyT&*�v,?d3I-('�?NK<?N6^C»54K�;G54K<?$MN54;GAI+.-0M�*�CJ?N3AIK<5�MB?N:P:E;�5Y3I?B+0:Nl")E5 ± ?�v4?BKN_�CPTI? � ?N6
?B�ICR�%KP54; MB546I:<-03I?BKP-06
21*G:<CU*=6I3&*,K<3eaFK<5 ± 6
-�*,6�;�5,CP-0546-0:jCPT&*=C CJTI?�KP?B:PHI+XCJ-.6I2G�%5,KP;$HI+0*,:jMN5,HI+03¹AIKP5gvY-03
?�* � *,:P?B+0-.6I? � ?B6IMUTI;�*,KP/�_(*,2^*,-.6I:<C ± TI-.MUT ± ?M�*=6�MB54;�AI*,KP?»*,6^S�2,-.v4?B6�:WSY:<CJ?B;�l
p :<CJ*,K<CP-06I2#:<CJ?BA�-06·54HIK�3I?NK<-.v=*=CJ-.546I:$TI*,: � ?B?N6·CJ5�:<TI5 ± CPT&*=C$CPTI?�3IKJ* ± 3I5 ± 6­AIKP5YMN?B:P:d-.:?N²�HI-Xv=*,+0?B6�C�CJ5#*#aFK<5 ± 6I-�*,6 ;�5=CJ-05,6 ± -XCJT 3IKP-X�ºC1«*�'*=6I3�546
?�* � :<54K � -06I2 � *,K<KP-0?BK�*,6I3¬546
?KP?,+&?NM�CJ-.6I2 � *=KPKP-.?NKBl!fjTI*=C~MN*,+0+.?N3»�%54K�CJTI?��&K<:<C�A&*,:P:P*,24?�CJ-.;�?�3I-.:<CJK<- � H�CJ-05,6@�%54K�:PHIMUTd*RAIKP5YMN?B:P:Bl
# ?GH�CJ-0+.-0xB?VCJT
?u�%5,KP;$HI+0*,:��%54K@CPT&*=Cy�&K<:<C�A&*,:<:J*,2,?G3
-0:<CPKP- � H
CJ-.546¶_�24-.v,?N6 � S�� b �r*,6I3-�oZ��nl
# ?*,6&*=+.SYxN?B3 � 5,CJT�CPTI?�MB546^CJ-.6YH
54HI:yCJ-.;�?$MN*,:P?�*,6I3�CJT
?G3
-0:PMBKP?�CJ?uM�*,:<?,_�*,6I3 ?N:WCU* � +.-0:<TI?N3�CJT&*�CCJT
?dMN546^CJ-.6�HI54HI:»M�*=:P?uM�*,6 � ?d5 � CJ*,-06I?B3 *,:@CJTI?d+.-0;G-.CP-06I2uv=*,+0HI?�5,��CJTI?u3I-.:PMNK<?BCP?$CJ-0;G?$MN*,:P?=lp MBMN54K<3I-06
2�CJ5�54HIKR3I?NK<-.v=*=CP-0546I:B_�*,:R-.CRCJHIK<6I?N3�54H
C�_�CJT
?VMN*,:P?B:@5,�&�/.�\
_0����\
_�*,6I31�/2�\*,K<?F²�H&*,+.-.CU*�CJ-.v,?N+XS@3I-3'³?BKP?N6^C *,6I3$K<?N:PH
+.C -.6V�%54K<;$HI+0*,:�CJT&*=C~*,K<?F²�HI-.CP?F3I-3'³?BKP?B6�CNl~fjTI?µ�%54KP;�HI+�*,:�%54KsCPTI?»?���A�?BMBCP?N3�)�>y> *,K<?�*,:j�%54+0+.5 ± :��
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fjTI?��%HI6IM�CJ-05,6I: 	�� *,6
3 	
� *,K<?�-.6^CJ?N2,KJ*,+.:$5,�@:<?NK<-0?N:G?���A&*=6I:P-.546I:uCJT&*=CGMN*,6 � ?�?Bv=*,+.H&*=CJ?B36�HI;G?NKP-.M�*,+.+.S,l~fjTI?�S¹*,KP?»24-Xv4?N6 � S�CJT
?»�%5,+0+05 ± -.6I2$-06^CP?N24KP*,+0:��

	�� � � �µ��Z����  ¤���� � �!�#"%$
:<-06'&��)( � �( � «·MN5,:g�)( � �W:<-06��*( � � 
 b « � � +�-,/.10 �3254-6#7 �

� � � 89;:1<>= 2 8 7 :<-06IT��*?�� 
 b « � � +�-,@.10 = �A2 8 7 � ¯ � ?
	B� � � ��� «@ZC���  �D� �!�E"%$

:P-.6F&��*( � �( � «·MN54:��*( � �}:P-.6��)( � � 
 b « � � +�-,@.10 �A25416D7 � � ?
± TI?NK<?G( � -.:sCJTI?»:<54+0H
CP-0546�5=��CPTI?»?N-02,?N6^v=*,+0HI?yA
KP5 � +.?N;

CU*,6��)( � �µ� ( �? ( �IH 
 �*J�« b
Z �LK&���MJ � b

Z �LK �
# ?�6I5,CP?ECPT&*=C�M�*,K<?�T&*,:�CJ5 � ?�?¥��MN?NK<MN-.xN?N3 ± T
?N6�6�HI;G?NKP-.M�*,+.+.Sd?�v=*,+0H&*�CJ-06
2�CPTI?N; �
?B:PA(?NMB-�*,+.+.S
	B� � � ?NM�*=HI:P?»CJTI?»:<?NKP-.?N: MN5,6�v,?NK<24?�KP*=CJTI?BKj:P+.5 ± +XS4l )E5 ± ?Bv,?NKN_�CJT
?�-.6^CJ?NK<?N:WCJ-06
2uCPTI-06
2GT
?NKP?»-.:CJTI*=C 	B� *,6I3 	
� 3I5�6I5,Cy3
?NA(?N6I3�546�*,6^S#MN546I:WCU*,6^C»54K�²YHI*,6^CJ-.C9S#:PHIMUT *,: �~_ � _�54KR��l p ::PH
MUT¶_ICJTI?�S�*=KP?@HI6
-.v4?BKP:P*,+��%HI6
MBCJ-.546I:FCPT&*=CjMN*,6 � ?@?Bv=*,+.H&*=CP?N3�546IMB?y*,6I3��%5,Ks*,+.+ªl~fjT
?N6¶_
CPTI?BSM�*=6 � ?uCU* � HI+�*�CJ?N3�*,6I3¬H
:P?N3�-06¬*¹+05Y54/�HIA�;�*,6I6
?NK1�
KJ*�CJTI?BK�CPT&*,6¬?�v,*=+0H&*=CP?N3 6YH
;�?BKP-0MN*,+0+XS?Bv,?NKWS�CJ-0;G?@CJT
?BS�*,K<?»HI:P?B3���l %~-.24HIKP?B: b *=6I3�Zu:<TI5 ± AI+.5,CJ:s�%54K 	
� *=6I3 	�� K<?N:PA(?NM�CJ-Xv4?N+XS4l
%&KP54; CPTI?u�%54KP;$H
+�*,:B_!5,6I?1MN*,6�3I?B3IHIMB?�*¹K<?N+0*=CJ-.546I:PT
-0A � ?�C ± ?B?N6¬CJT
?�)#>y>[*,6I3 CPTI? ± ?B+0+X7/�6I5 ± 6�L�T&*=KPA(?�KJ*�CJ-05
lFfjTI?$L�T&*,K<A�?�KJ*=CP-05G-0:R24-.v,?N6 � S �ON�� ± TI?BKP?
� *,6I31�¬*,K<?V;G?�*=:PHIK<?N3-06�HI6
-.CJ:j5=�~546
?»S,?�*,KBl �y6
?�MN*,6¹3I?N3IH
MN?»CJT&*=C �%54KsCPTI?»M�*,:<? � .�\��

���n��������� �
L�T&*,K<A�? 	
� 
 �nL�T&*,K<A�?��APJ� �

hE5 ± MB54;G?N:�CJTI? ²�HI?N:WCJ-05,6¶_yTI5 ± 3I5Y?N:�CJTI? 3IKJ* ± 3I5 ± 6 � ?NTI*gv,?¬*,:WSY;�A
CP5,CJ-.M�*,+.+.SRQ )�54:WCCJKP*,3I-.6I2�3
?N:P/�:y*=KP?�-06^CJ?BKP?N:WCJ?B3e-06�+0546I2dCP?NKP; A(?NKW�%54KP;�*,6IMB?VK<?N:PH
+.CJ:BljfjT&*=C�-0:N_ ± T&*�C�:WS�:WCJ?B;M�*=6 :<HIK<vY-.v,?�5gv,?NKyCJTI?u+.546I2�A�?BKP-.5�3�*,T
?�*,3¶_!*,6
3 AIK<5gv�-.3I?u:PHIA(?NK<-054KyK<?BCPHIKP6 ± -.CPT *�+.?Bv4?B+r5,�3IKP* ± 3
5 ± 6­CJT&*�Cu-0:d*,MBMN?BA
CU* � +0?¹*,6I3�3I5Y?N:u6I5,CdCPTIKP?N*=CJ?B6 -XCJ:$:<HIK<vY-Xv,*=+ªl�# ?�T&*�v4?�3I?NK<-.v,?N3�%54K<;$HI+�*=:V�%54K�CJTI?�3IKP* ± 3I5 ± 6��%5,K���«%S T �%�´-0:�CPTI?�-.6�v,?N:WCJ;G?N6^CuTI54K<-0xN5,6���l�fjTI?�S�*,K<?24-Xv4?N6 � S�CJT
?»�%5,+0+05 ± -.6I2�CJT
?N54K<?N; �



�����������Y���

fjTI?�+0-.;�-XCJ-06
2V?¥�
A(?NM�CU*=CP-0546¹*,:j��« S T -.:j24-.v,?N6 � S4l

���n����������� ¢ ��� � � ��� �� � �� �}«�\ � ��� bg{ � \ � �=+.542��%������+0542 � � � -.� � .'\
b�� Z4�4�4Z � � � -.� �#� \« ��� -.� � 2'\

�@6I?»M�*,6¹:P?B?VCPT&*=CjCJT
?V3IKP* ± 3I5 ± 6#M�*=6�:<M�*,+.?�-.6�CJTIK<?N?�3I-('�?NK<?N6^C ± *�SY:d�%+0542��º����_ � ��_&54Ks���3I?BA�?B6I3I-06
2�546�CJT
?�K<?N24-.;�?y5=� � l�8°CR-0: *=:E-X�!CPTI?�AIKP5 � +0?N;¸HI6I3I?BKP245Y?N:E* �<AIT&*,:<?»:PTI-X�ºC �G*,:	�245Y?N: �%K<54; 6I?B2^*=CP-.v4?jCP5�A(54:<-.CJ-Xv4?=l~8°C�M�*=6uCPTI?NK<?B�%54K<? � ? HI:<?N3�*,:µ*»:<54K<C�5=�³T^SYA�5=CJTI?B:P-0:rCP?N:<C��~-.:CJT
?@KP?�CJHIK<6�A�54:<-.CP-.v4?=_�?�v4?B6�54K�6I?N24*=CJ-Xv4?EQ¹fjTI-0:�5 � :P?BK<v=*=CP-0546�*=+0:P5�:PHIAIA(54KWCJ:FCPTI?@-0;GA(54K<CJ*,6IMN?5,�!CJTI?»3IKP* ± 3I5 ± 6e*,:R*,6�-06
3I-0MN*=CJ54KF5,��CPTI?»?�'�?NM�CJ-.v,?N6I?B:P:@5=� *$CJKP*,3I-.6I2d:<CPKJ*=CP?N2,S,l
# ?�-06^CPKP5Y3IHIMN?B3e?�*=KP+0-.?NKR-06¹CJTI?�*,K<CP-0MN+.?yCJTI?uL�CJ?NK<+0-.6I21OR*=CP-05IlE)#*=CPTI?N;�*=CP-0M�*=+0+.S1-.CE-0:E3I?B�&6
?N3*,: LYCP?NK<+0-06
2��%���r� ��1�ª�����e�%���P�
± TI?BKP?u���1���%���jKP?NA
KP?N:<?N6^CJ:yCPTI?�;�*���-0;$H
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