
Adaptive  
‚Tube-in-Tube‘-Brücken

Berichte der
Bundesanstalt für Straßenwesen

 Brücken- und Ingenieurbau Heft B 102



von

 Martin Empelmann 
 Daniel Busse

Technische Universität Braunschweig
Institut für Baustoffe, Massivbau und Brandschutz,

Fachgebiet Massivbau

 Stephan Hamm 
 Thomas Zedler 

 Michael Girmscheid

HOCHTIEF Solutions AG
Consult Infrastructure

Berichte der
Bundesanstalt für Straßenwesen

Brücken- und Ingenieurbau    Heft  B 102

Adaptive  
‚Tube-in-Tube‘-Brücken



Die Bundesanstalt für Straßenwesen
veröffentlicht ihre Arbeits- und Forschungs-
ergebnisse in der Schriftenreihe Berichte der 
Bundesanstalt für Straßenwesen.  Die Reihe
besteht aus folgenden Unterreihen:

A - Allgemeines
B - Brücken- und Ingenieurbau
F - Fahrzeugtechnik
M - Mensch und Sicherheit
S - Straßenbau
V - Verkehrstechnik

Es wird darauf hingewiesen, dass die unter
dem Namen der Verfasser veröffentlichten
Berichte nicht in jedem Fall die Ansicht des
Herausgebers wiedergeben.

Nachdruck und photomechanische Wieder-
gabe, auch auszugsweise, nur mit Genehmi-
gung der Bundesanstalt für Straßenwesen,
Stabsstelle Presse und Öffentlichkeitsarbeit.

Die Hefte der Schriftenreihe Berichte der 
Bundesanstalt für Straßenwesen  können
direkt bei der Carl Schünemann Verlag GmbH,
Zweite Schlachtpforte 7, D-28195 Bremen,
Telefon: (04 21) 3 69 03 - 53, bezogen werden.

Über die Forschungsergebnisse und ihre 
Veröffentlichungen wird in der Regel in Kurzform im 
Informationsdienst Forschung kompakt  berichtet.
Dieser Dienst wird kostenlos angeboten;
Interessenten wenden sich bitte an die
Bundesanstalt für Straßenwesen,
Stabsstelle Presse und Öffentlichkeitsarbeit.

Ab dem Jahrgang 2003 stehen die Berichte der
Bundesanstalt für Straßenwesen  (BASt)
zum Teil als kostenfreier Download im elektronischen 
BASt-Archiv ELBA zur Verfügung.
http://bast.opus.hbz-nrw.de

Impressum

Bericht zum Forschungsprojekten 
88.0104/2010 und 88.0105/2010:
Adaptive ‚Tube-in-Tube‘ Brücken

Fachbetreuung:
Heinz Friedrich

Herausgeber
Bundesanstalt für Straßenwesen
Brüderstraße 53, D-51427 Bergisch Gladbach
Telefon: (0 22 04) 43 - 0
Telefax: (0 22 04) 43 - 674

Redaktion
Stabsstelle Presse und Öffentlichkeitsarbeit

Druck und Verlag
Fachverlag NW in der
Carl Schünemann Verlag GmbH
Zweite Schlachtpforte 7, D-28195 Bremen
Telefon: (04 21) 3 69 03 - 53
Telefax: (04 21) 3 69 03 - 48
www.schuenemann-verlag.de

ISSN 0943-9293
ISBN 978-3-95606-085-4

Bergisch Gladbach, Mai 2014






�A>F3.??A:4�L��/?@>.0@

�1.<@6B2�'A/2�6:�'A/2��>J072:

"C� +7>C;D� :;I� �EHI9>KD=IFHE=H7CCI� k"DDEL7�	
J?EDIFHE=H7CC�,JH7`;e�MKH:;D�LEC��KD:;IC?D?I�	
J;H?KC� <]H� /;HA;>H�� �7K� KD:� ,J7:J;DJM?9ABKD=
��&/�,�� :?;� <EB=;D:;D� :H;?� )HE@;AJ;�PKC�->;C7
k�:7FJ?L;�KD:�?DJ;BB?=;DJ;��H]9A;D�:;H�3KAKD<Je�=;	
<\H:;HJ�

_ k�:7FJ?L;�-K8;	?D	-K8;��H]9A;Dd�

_ k+E7:JH7<<?9�&7D7=;C;DJ�,OIJ;Cd�

_ k�:7FJ?L;� ,F7DD8;JEDIJHKAJKH� C?J� B;HD<X>?=;C
�KPPO	+;=;BKD=IIOIJ;Cd


�;?� :;C� >?;H� 8;I9>H?;8;D;D� )HE@;AJ� k�:7FJ?L;
-K8;	?D	-K8;��H]9A;De�M;H:;D�%\IKD=;D�<]H�A]D<	
J?=;� �H]9A;DD;K87KJ;D�LEH=;IJ;BBJ��8;?�:;D;D�;?D;
8;IJ;>;D:;� �H]9A;� PK� ;?D;C� IFXJ;H;D� 3;?JFKDAJ
7:7FJ?L�7D�I?9>�XD:;HD:;�+7D:8;:?D=KD=;D�7D=;	
F7IIJ� M;H:;D� A7DD
� �?;� =HKD:IXJPB?9>;� ":;;� ?IJ�
;?D;� FH?CXH;� ,JHKAJKH� �!E>BA7IJ;D�� :KH9>� ;?D;
D79>JHX=B?9>;� �H=XDPKD=�LED� I;AKD:XH;D� ,JHKAJK	
H;D��P
��
�,JH;8;D��LEH=;IF7DDJ;I��79>M;HA��PK�;H	
=XDP;D� KD:� IE� :KH9>� ;?D;� $EC8?D7J?ED� :;H� -H7=	
C;9>7D?IC;D� ;?D;� ,J;?=;HKD=� :;H�  ;I7CJJH7=�	
<X>?=A;?J� IEME>B� <]H� BEA7B;� 7BI� 7K9>� <]H� =BE87B;�
%7IJ;D�PK�;HH;?9>;D
�"C��EHI9>KD=IFHE@;AJ�MKH:;D
:?;�  HKD:B7=;D� <]H� ;?D;� 7:7FJ?L;� �H]9A;D=;IJ7B	
JKD=� KD:� ;?D� =7DP>;?JB?9>;I� /;HIJXHAKD=IAEDP;FJ
;DJM?9A;BJ� IEM?;�?D� ;?D;C�PM;?J;D� ,9>H?JJ� :?;�0?H	
AKD=� :;H� LEH=;I9>B7=;D;D� /;HIJXHAKD=� 7D>7D:
;?D;I�FH7N?ID7>;D��;?IF?;BI�KDJ;HIK9>J


�1.<@6B2�'A/2�6:�'A/2��>6142?

0?J>?D� J>;� H;I;7H9>� FHE=H7C� k?DDEL7J?ED� FHE=H7C
HE7:Ie� J>;� �;:;H7B� &?D?IJHO� E<� -H7DIFEHJ�� �K?B:?D=
7D:�.H87D�:;L;BEFC;DJ�>7I�<?D7D9;:�J>;�<EBBEM?D=
J>H;;� FHE@;9JI� ED� J>;� JEF?9� E<� k�:7FJ?L;� 7D:
?DJ;BB?=;DJ�8H?:=;I�<EH�J>;�<KJKH;e�

_ k�:7FJ?L;�-K8;	?D	-K8;��H?:=;Id�

_ k+E7:JH7<<?9�&7D7=;C;DJ�,OIJ;Cd�

_ k�:7FJ?L;� �KPPO� �EDJHEBB;:� )H;	IJH;II;:
�ED9H;J;�,JHK9JKH;d


0?J>?D� J>;� H;I;7H9>� FHE@;9J� k7:7FJ?L;� JK8;	?D	JK8;
8H?:=;Ie�7BJ;HD7J?L;�9ED9;FJI�7H;�8;?D=� :;L;BEF;:
<EH� <KJKH;� 8H?:=;I� M>;H;� J>;� 8H?:=;� 97D� H;79J
<B;N?8B;� ED� L7HO?D=� 8EKD:7HO� 9ED:?J?EDI
� "J� ?I� J>;
C7?D� ?:;7� JE� 7::� 7� CE:KB7H� IOIJ;C� E<� I;9ED:7HO
IJHK9JKH;I� �;
=
� IJHKJI�� JHKII;I�� JE� J>;� FH?C7HO
IOIJ;C� �;
=
� 8EN� =?H:;H�� KD:;H� J>;� FH;C?I;� E<
C?D?C?P?D=� J>;� ?CF79J� ED� JH7<<?9
� ->;� 87I?9
H;GK?H;C;DJI� E<� 7D� 7:7FJ?L;� 8H?:=;� :;I?=D� 7H;
;NFB7?D;:� 7D:� 7� 9ECFH;>;DI?L;� IJH;D=J>;D?D=
9ED9;FJ� ?I� :;L;BEF;:
� ->;� FHEFEI;:� 7:7FJ?ED
9ED9;FJI� 7H;� IJK:?;:� ?D� :;J7?B� KI?D=� 7� JOF?97B� 8EN
=?H:;H�8H?:=;






�

�:5.8@

� �6:826@A:4 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� �




 &EJ?L7J?ED�c��DJM?9ABKD=�:;I�
�H]9A;D8;IJ7D:;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� �



� 3?;B�:;I��EHI9>KD=ILEH>78;DI 
�
�
�
�
�
� �



� /EH=;>;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� �

� �236:6@6;:�A:1��/4>2:FA:4 
�
�
�
�
�
�
�
� �

�

 �;=H?<<I:;<?D?J?ED�k7:7FJ?Le 
�
�
�
�
�
�
�
�
�
� �

�



 �:7FJ?L;�,JHKAJKH;D�?D�'7JKH�
KD:�-;9>D?A
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
� �

�


� �:7FJ?L?JXJ�?C��7KM;I;D 
�
�
�
�
�
�
�
�
�
�
� �

�


� �:7FJ?L;��H]9A;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�
� �:7FJ?EDIAEDP;FJ 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�
�

 -K8;	?D	-K8;	$EDP;FJ 
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�
�
� U8;HJH7=KD=�7K<��H]9A;D 
�
�
�
�
�
�
�
�
�
�
� 



�
� �D<EH:;HKD=IFHE<?B 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 




 &@.:1�12>�'205:67 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�

 '79>JHX=B?9>;�/;HIJXHAKD=I	
C7`D7>C;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�



 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� 
�

�


� /;HIJXHA;D�C?J��;JED;H=XDPKD=;D 
�
�
�
� 
�

�


� /;HIJXHA;D�:KH9>�D79>JHX=B?9>;�
/EHIF7DDKD=
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�


� /;HIJXHA;D�C?J�=;AB;8J;H�
�;M;>HKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�


� /;HIJXHA;D�:KH9>��;M;>HKD=I	
PKB7=;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� 
�

�


� /;HIJXHA;D�:KH9>�;H=XDP;D:;�
�7KJ;?B;
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�
�
� 
�

�


� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�
� ,J7>B8;JED<79>M;HA; 
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� 
�

�
�
�  HKD:IXJPB?9>;�$EDIJHKAJ?EDI<EHC;D�
?C��H]9A;D87K 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�

�
�
� �AJK;BB;��DJM?9ABKD=IJ;D:;DP;D 
�
�
�
�
� 
�

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� �?DI7JP�LED�!E9>B;?IJKD=I8;JED 
�
�
�
�
� ��

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� �AJK;BB;��DJM?9ABKD=IJ;D:;DP;D 
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� ,J7>BL;H8KD:IJHKAJKH;D
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� �AJK;BB;��DJM?9ABKD=IJ;D:;DP;D 
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� �;JED	�;JED	/;H8KD: 
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� -H7=L;H>7BJ;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�
� ��

�
�
� �;C;IIKD=ICE:;BB; 
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� �KI<]>HKD=I;CF<;>BKD=;D
�
�
�
�
�
�
�
�
�
� ��

�
�
� .CB7=;HKD=;D�KD:�P;?J	�
78>XD=?=;I�&7J;H?7BL;H>7BJ;D 
�
�
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� /;H8?D:KD=IC?JJ;B 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 ,J7>BL;H8KD:87K
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
� ��

�
�
� ,J7>B87K 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
�
�
� ��

�
�
� ,J7>B8;JED87K
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�
�
� ��

�
�
� ,J7>B8;JED<;HJ?=J;?B87K 
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

� �:@C6078A:4�.1.<@6B2>�
�;587.?@2:/>J072: 
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
� ��

�
� �:7FJ?L;� ;IJ7BJKD=�LED�
!E>BA7IJ;D8H]9A;D
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� �:7FJ?EDIC7`D7>C;DA7J7BE= 
�
�
�
�
�
�
� ��

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� ,JHKAJKH�:;I�$7J7BE=I 
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� �N;CFB7H?I9>;��;M;HJKD=�:;H�
�:7FJ?EDIC7`D7>C;D 
�
�
�
�
�
�
�
�
�
�
�
�
� �


�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� .DJ;HIJ]JP;D:;�,JH;8;D 
�
�
�
�
�
�
�
�
�
�
�
� ��



�

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� /7H?7DJ;���c��?DI7JP�LED�
,J7>B8;JED<;HJ?=J;?B;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� /7H?7DJ;���c��?DI7JP�LED�
,J7>B87K7DI9>B]II;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� /;HIJXHAKD=IH?FF;D
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� /7H?7DJ;���c��?DI7JP�LED�(HJ8;JED 
�
�
�
� ��

�
�
� /7H?7DJ;���c��?DI7JP�LED�
�;HJ?=J;?B;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� 
�
� ��

�
�
� /7H?7DJ;���c��?DI7JP�LED�
�;M;>HKD=I7DA;HD
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� �79>M;HAIJHKAJKH;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� +7D:8;:?D=KD=;D�<]H�7:7FJ?L;�
�79>M;HAIJHKAJKH;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� �;C;IIKD=ICE:;BB;�KD:�
AEDIJHKAJ?L;��KH9>8?B:KD= 
�
�
�
�
�
�
�
�
�
� �


�
�
� �DI9>BKII�:;H��79>M;HA;�7D�
:;D�7:7FJ?L;D�U8;H87K 
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

� �D29<8.>6?052�<8.:2>6?052�
(9?2@FA:4�.:�26:2>�!;1288�
/>J072 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� � �

�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
� ��

�
� &E:;BB8H]9A; 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 �KIM7>B�KD:��;I9>H;?8KD=�:;I�
.HIFHKD=I87KM;HAI 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� 07>B�LED�H;FHXI;DJ7J?L;D�
�:7FJ?EDIIP;D7H?;D 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� ":;DJ?<?A7J?ED�AH?J?I9>;H�
,JHKAJKHFKDAJ; 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� �:7FJ?ED�?D�*K;HH?9>JKD= 
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 .DJ;HIK9>J;�/7H?7DJ;D 
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� +;9>D;H?I9>;��;M;HJKD= 
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� �KI<]>HKD=���7KL;H<7>H;DIJ;9>D?A�
KD:��;M;HJKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� �:7FJ?ED�?D�%XD=IH?9>JKD= 
�
�
�
�
�
�
�
�
�
� ��

�
�

 .DJ;HIK9>J;�/7H?7DJ;D 
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� +;9>D;H?I9>;��;M;HJKD= 
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� �KI<]>HKD=���7KL;H<7>H;DIJ;9>D?A�
KD:��;M;HJKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� $EC8?D7J?ED�LED�%XD=I	�KD:�
*K;HH?9>JKD=
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�

 �BB=;C;?D;I 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

�
�
� �:7FJ?EDIL7H?7DJ;D
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
�
� .CI;JPKD=�7D�:;H�&E:;BB8H]9A; 
�
�
�
�
� ��

�
�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

� +A?.992:3.??A:4�A:1�
�A?/8607 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�

 3KI7CC;D<7IIKD= 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� ��

�
� �KI8B?9A 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
� ��

 6@2>.@A>
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 �
�
�
� ��



� �6:826@A:4

��� !;@6B.@6;:�L��:@C6078A:4�12?
�>J072:/2?@.:12?

�H]9A;D�I?D:�>E9>8;7DIFHK9>J;� �7KM;HA;� :;H�"D	
<H7IJHKAJKH��:?;�?D�:;H�+;=;B�:KH9>�?>H;�kL;H8?D:;D:;
KD:� ]8;H8H]9A;D:;e� 0?HAKD=� ;?D;� =HE`;� �;:;K	
JKD=� ?D� :;D� /;HA;>HID;JP;D� >78;D
� �;C;DJIFH;	
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�


3KI7CC;D<7II;D:� IEBB� :7I� LEH=;IJ;BBJ;� $EDP;FJ
;?D;� ;?D<79>;� KD:� ;<<?P?;DJ;� �:7FJ?ED� IEME>B� <]H
=;EC;JH?I9>;�7BI�7K9>�<]H�IJ7J?I9>;�/;HXD:;HKD=;D
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J?ED�>78;D��ME:KH9>�$EIJ;D�EFJ?C?;HJ�KD:�I?9>;H;H
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HKD=IFHE<?B�78=;B;?J;J��:7I�;?D;��;M;HJKD=�:;H�;H7H	
8;?J;J;D��H=;8D?II;�;HC\=B?9>J
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�H]9A;D�8;?�:;H�)B7DKD=�?C�!?D8B?9A�7K<�;?D;�IFX	
J;H;��:7FJ?ED�LEH8;H;?J;J�M;H:;D�A\DD;D
� �7D79>
M?H:�7K<�:;H� HKD:B7=;�:;H��H=;8D?II;�:;I�:H?JJ;D
$7F?J;BI�;?D�&7`D7>C;DA7J7BE=�PKH�$B7II?<?P?;HKD=
KD:��;M;HJKD=�LED��:7FJ?EDIC7`D7>C;D�;H7H8;?	
J;J
��DI9>B?;`;D:�M?H:�7D>7D:�7KI=;MX>BJ;H�&7`	
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;?DIJ;BBJ� E:;H� ;?D;� =;M]DI9>J;� 3KEH:DKD=� >;H	
=;IJ;BBJ� M?H:
� �:7FJ?L;� ,OIJ;C;� I?D:� ,OIJ;C;��
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IJXD:B?9>;I� )>XDEC;D
� �?;� �DF7IIKD=� LEBBP?;>J
I?9>� ?C� 3K=;� :;H� �LEBKJ?ED� ]8;H�  ;D;H7J?ED;D�
:;H;D� 7AJK;BB;H� ,J7D:� PM7H� ;DJIFH;9>;D:� 7KI	
=;H;?<J� ?IJ�� :;DDE9>� 78;H� DE9>� A;?D� �D:;� :;H�
�DJM?9ABKD=� :7HIJ;BBJ
� ,E� A\DD;D� P
� �
� �>7CXB;	
EDI� ?>H;� �7H8;� L;HXD:;HD�� KC� C?J� :;H� .C=;	
8KD=� PK� L;HI9>C;BP;D�� E:;H� �XKC;� 8?B:;D� ?>H;
,JHKAJKH�KD:�?>H;D�,9>?9>J;D7K<87K�=;D7K�IE�7KI�
M?;�;I�:?;�XK`;H;D�+7D:8;:?D=KD=;D�KD:��;7D	
IFHK9>KD=;D�� P
� �
� :?;� 0?D:H?9>JKD=� KD:� 	?DJ;D	
I?JXJ�� <]H� :?;� ,J7D:I?9>;H>;?J� ;H<EH:;HD
� "D� L?;B;D
�;H;?9>;D� :;I� "D=;D?;KHM;I;DI�� 8;?IF?;BIM;?I;
:;C� &7I9>?D;D87K�� AECC;D� PKD;>C;D:� 7:7F	
J?L;� ,OIJ;C;� PKC� �?DI7JP
� �?D;� �DM;D:KD= �
:;I� 7:7FJ?L;D� )H?DP?FI� ?IJ� P
� �
� ?D� :;H� %K<J<7>HJ	
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��;H�-H;?8IJE<<L;H8H7K9>
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D7D:;H� AEC8?D?;H87H� ;?D=;I;JPJ� M;H:;D� A\DD;D

!?;HPK�?IJ� ;?D�CE:KB7H;I�$EDP;FJ� ;H<EH:;HB?9>
� �?;
�<<?P?;DP�:;H�L;HM;D:;J;D�&E:KB;�M?H:�C7`=;8B?9>
:7:KH9>�8;IJ?CCJ�� :7II� I?;� IEME>B� IJ7J?I9>;D�7BI
7K9>� 87KL;H<7>H;DIJ;9>D?I9>;D�  ;I?9>JIFKDAJ;D
=;H;9>J�M;H:;D
� �?;�$EDIJHKAJ?ED;D�IEM?;�:?;��D	
I9>B]II;�7D�:;D�PK�KDJ;HIJ]JP;D:;D�)KDAJ;D��P
��

$H7=7HC�� �7>H87>DFB7JJ;�� %XD=IIOIJ;C�� IEBBJ;D
I?9>� :KH9>� ;?D;D� AB7H;D� $H7<J<BKII� 7KIP;?9>D;D
�
�7D;8;D�?IJ� ;I� 7K9>�M?9>J?=�� :7II� :?;�CE:KB7H;D
�B;C;DJ;�==<
�7K9>�<]H�I?9>�?IEB?;HJ��78;H�P?;B=;H?9>	
J;J�7K<�I?9>�L;HXD:;HD:;��D<EH:;HKD=;D�7D=;F7IIJ
M;H:;D�A\DD;D


��
 �:3;>12>A:4?<>;368

�KI�:;H��;<?D?J?ED�:;I��:7FJ?EDIAEDP;FJI�A7DD�:?	
H;AJ� :7I� �D<EH:;HKD=IFHE<?B� <]H� CE:KB7H;� 7:7FJ?L;
&7`D7>C;D�78=;B;?J;J�M;H:;D
� ';8;D�;?D;H�AB7I	
I?I9>;D�/;HIJXHAKD=�IEBB�;?D;�,OIJ;CL;H8;II;HKD=
?C�,?DD;�;?D;H��H>\>KD=�:;H�-H7=<X>?=A;?J�KD:�:;H
,J;?<?=A;?J�:;I�U8;H87KI�;HP?;BJ�M;H:;D
��;HD;H�IEBB
;?D;� =;EC;JH?I9>;� �DF7IIKD=� E:;H� ;?D;� �DF7I	
IKD=� :;H� �H]9A;D7KIIJ7JJKD=� ;HC\=B?9>J� M;H:;D

�7I�8;:;KJ;J��:7II�:?;�;H<EH:;HB?9>;D�&7`D7>C;D

��

�681��� �KIIJ;?<KD=IIOIJ;C;� ?C� !E9>>7KI87K� ��H79;:� -K8;�
�KD:B;:�-K8;�KD:�-K8;	?D	-K8;�

�681��� �N;CFB7H?I9>;� �DF7IIKD=� :;I� �H]9A;D]8;H87KI� 7D
;?D;�=BE87B;�%7IJ;H>\>KD=



IEME>B� ?D:?L?:K;BB� ;?DI;JP87H� 7BI� 7K9>� <B;N?8;B� KD	
J;H;?D7D:;H�AEC8?D?;H87H�I;?D�C]II;D
�3K:;C�IEBB
:KH9>� ;?D;� /EH8;H;?JKD=� :;H� IFXJ;H;D��:7FJ?ED�?C
+7>C;D�:;H�)B7DKD=�;?D;� �H=XDPKD=�I9>D;BB�KD:
;?D<79>�� E>D;� M;I;DJB?9>;� �?D=H?<<;� ?D� :?;� LEH>7D	
:;D;� ,JHKAJKH� IEM?;� E>D;� ;?D;� �;;?D<BKIIKD=� :;H
'KJPKD=� C\=B?9>� I;?D
�  ;CX`� :;H� �;<?D?J?ED� :;I
�:7FJ?EDIAEDP;FJ;I�IEBB;D�:?;��DF7IIKD=;D�:KH9>
;H=XDP;D:;� �7KJ;?B;�;HC\=B?9>J�M;H:;D��:?;� ;?D;D
AEC8?D?;HJ;D� %7IJ78JH7=� I?9>;HIJ;BB;D
� �?;� ;H=XD	
P;D:;D��7KJ;?B;�C]II;D�<EB=B?9>�AH7<JI9>B]II?=�C?J
:;H� LEH>7D:;D;D� ,JHKAJKH� L;H8KD:;D� M;H:;D� KD:
PK:;C�?D� :;H�%7=;� I;?D��7K<=HKD:�?>H;H� ,J;?<?=A;?J
%7IJ;D�7K<D;>C;D�PK�A\DD;D


�?D� 8;IED:;H;I� �K=;DC;HA� ?IJ� IEC?J� 7K<� :?;� �D	
I9>B]II;�PKH�/;H8?D:KD=�:;H�;H=XDP;D:;D��B;C;D	
J;� C?J� :;H� LEH>7D:;D;D� ,JHKAJKH� PK� B;=;D
� �?;I;
C]II;D�IEME>B�<]H�;?D;�IJ7J?I9>;�7BI�7K9>�<]H�;?D;
:OD7C?I9>;� �;7DIFHK9>KD=� ;?D;� LEBBIJXD:?=;
$H7<J]8;HJH7=KD=�I?9>;HIJ;BB;D�A\DD;D
��?;��;C;I	
IKD=�:;H��DI9>B]II;�IEBB�D79>�7AJK;BB;H�'EHC�C\=	
B?9>�I;?D


�7I�8;:;KJ;J��:7II�7BB;�;?D=;I;JPJ;D��7KJ;?B;�;DJ	
M;:;H� =;DEHCJ� E:;H� JOF;D=;FH]<J�� PKC?D:;IJ� @;	
:E9>� 87K7K<I?9>JB?9>� PK=;B7II;D� I;?D� C]II;D

';8;D� :?;I;D� AEDIJHKAJ?L;D� �D<EH:;HKD=;D� I?D:
M;?J;H;�+7D:8;:?D=KD=;D�PK�8;79>J;D�

_ �?;� �7K;H>7<J?=A;?J� :;H� $EDIJHKAJ?ED� ?IJ� IEME>B
LEH�7BI�7K9>�D79>�:;H��DF7IIKD=�I?9>;HPKIJ;BB;D


_ �?;��D<EH:;HKD=;D�7D�:?;��KI<]>HKD=I=;D7K?=	
A;?J� I?D:� 8;IED:;HI� >E9>� 7DPKI;JP;D�� :7C?J
D79>JHX=B?9>;� �H=XDPKD=;D� FHE8B;CBEI� 7D=;	
I9>BEII;D�M;H:;D�A\DD;D


_ 3;?J78>XD=?=;� /;HXD:;HKD=;D� :;H�  ;EC;JH?;
I?D:�?C�+7>C;D�:;H��;H;9>DKD=�PK�8;H]9AI?9>	
J?=;D


�7I�8;I9>H?;8;D;��D<EH:;HKD=IFHE<?B�M?H:�?D��?B:��
DE9>C7BI�PKI7CC;D<7II;D:�:7H=;IJ;BBJ
�

�7I� 8;I9>H?;8;D;� �:7FJ?EDIAEDP;FJ� MKH:;� PK	
DX9>IJ�<H;?�LED� ;L;DJK;BB;D�+7D:8;:?D=KD=;D�<EH	
CKB?;HJ�KD:�A7DD�<EB=B?9>�7K<�KDJ;HI9>?;:B?9>;� �H]�	
9A;DJOF;D�7D=;M7D:J�M;H:;D�

_ �7BA;D8H]9A;D�

_ �E=;D8H]9A;D�

_ +7>C;D8H]9A;D�;J9


3K:;C� A\DD;D� KDJ;HI9>?;:B?9>;� U8;H87KJ;D� 8;	
JH79>J;J�M;H:;D�

_ )B7JJ;D�

_ )B7JJ;D87BA;D�

_ !E>BAXIJ;D�;J9


3KH� �;7H8;?JKD=� ?C� +7>C;D� :?;I;I� �EHI9>KD=I	
FHE@;AJI� MKH:;D� ,F7DD8;JED87BA;D8H]9A;D� C?J
!E>BA7IJ;DGK;HI9>D?JJ�7KI=;MX>BJ


�?;�3?;B;��:?;�:KH9>�;?D;��:7FJ?ED�;HH;?9>J�M;H:;D
A\DD;D�� MKH:;D� 8;H;?JI� ?C� $7F?J;B� �
�
�� =;D7DDJ

"C�+7>C;D�:;H�)HE@;AJ8;7H8;?JKD=�MKH:;D�;N;C	
FB7H?I9>� <EB=;D:;� &\=B?9>A;?J;D� PKH� <B;N?8B;D� �D	
F7IIKD=�LED��H]9A;D�7D7BOI?;HJ�

_ �H>\>KD=�:;H�/;HA;>HIB7IJ;D�

_ .CEH:DKD=�:;H�/;HA;>HIB7IJ;D�

_ �DF7IIKD=�:;H��H]9A;D7KIIJ7JJKD=


��

�681���� �D<EH:;HKD=IFHE<?B�<]H�CE:KB7H;�7:7FJ?L;�&7`D7>C;D



�?;��:7FJ?ED�;H<EB=J�:KH9>�;?D;��H=XDPKD=�PKIXJP	
B?9>;H� �B;C;DJ;
� !?;H8;?� I?D:� <EB=;D:;� �B;C;DJ�	
JOF;D�;?DI;JP87H�

_ IJ78<\HC?=;��B;C;DJ;�

_ <BX9>?=;��B;C;DJ;


3K:;C�A7DD�:?;� /;H8?D:KD=�PM?I9>;D� :;D� ;H=XD	
P;D:;D� �B;C;DJ;D� KD:� :;C� U8;H87K� :KH9>� L;H	
I9>?;:;D;�/;H8?D:KD=;D�H;7B?I?;HJ�M;H:;D�

_ FKDAJ<\HC?=;� /;H8?D:KD=� ��KI8?B:KD=� ;?D;I
$DEJ;DI��

_ B?D?;D<\HC?=;�/;H8?D:KD=�

_ <BX9>?=;�/;H8?D:KD=


"C�+7>C;D�:;H��;7H8;?JKD=�MKH:;D�7K<=HKD:�:;I
=;H?D=;H;D�PKIXJPB?9>;D��?=;D=;M?9>JI�IJ78<\HC?=;
�B;C;DJ;� 8;JH79>J;J�� :?;� :KH9>� FKDAJK;BB;� E:;H�
B?D?;D<\HC?=;��DI9>B]II;�C?J�:;C��H]9A;D]8;H87K
L;H8KD:;D�M;H:;D
��BX9>?=;��B;C;DJ;�KD:�<BX9>?=;
/;H8?D:KD=;D�MKH:;D�D?9>J�8;JH79>J;J


�?;� HKD:B7=;�:;H��;C;IIKD=�8?B:;J�:;H�PKC�3;?J	
FKDAJ� :;H� )HE@;AJ8;7H8;?JKD=� =]BJ?=;� �"'	�79>�	
8;H?9>J�
�����"'�������



 &@.:1�12>�'205:67


�� ".05@>H486052
)2>?@H>7A:4?9.K:.592:


���� �8842926:2?

"D�:?;I;C�$7F?J;B�M?H:�;?D�U8;H8B?9A�]8;H�:;D�7AJK	
;BB;D� ,J7D:� :;H� -;9>D?A�LED�BEA7B;D�KD:�=BE87B;D
/;HIJXHAKD=IC7`D7>C;D�PKH��H>\>KD=�:;H��?;=;	
IEM?;� *K;HAH7<J	� KD:� -EHI?EDIJH7=<X>?=A;?J� LED
,J7>B8;JED	�KD:�,F7DD8;JED8H]9A;D�=;=;8;D


�DB7=;�
�;DJ>XBJ�;?D;��K<B?IJKD=�LED�8;H;?JI�7KI=;	
<]>HJ;D� /;HIJXHAKD=IC7`D7>C;D� ?C� �H]9A;D87K�
:?;� ?C� +7>C;D� :;H� )HE@;AJ8;7H8;?JKD=� 7D7BOI?;HJ
KD:�7KI=;M;HJ;J�MKH:;D



���� )2>?@H>72:�96@��2@;:2>4H:FA:42:

�;?� ;?D;H� /;HIJXHAKD=� LED� �7KJ;?B;D� :KH9>� ;?D;
D79>JHX=B?9>� 7K<=;8H79>J;� (HJ8;JEDI9>?9>J� M?H:
;?D;C�8;IJ;>;D:;D� �7KJ;?B� ;?D�8;M;>HJ;H� ';K8;	
JED� >?DPK=;<]=J
� !?;H<]H� AECC;D� ?C� �H]9A;D87K
<EB=;D:;�/;HIJXHAKD=IJ;9>D?A;D�PKC��?DI7JP�

_ /;HIJXHAKD=� LED� U8;H87KJ;D� :KH9>� 8;M;>HJ;D
�K<8;JED���?B:����B?DAI��

_ /;HIJXHAKD=� LED� U8;H87KJ;D� :KH9>� 8;M;>HJ;D
,FH?JP8;JED���?B:����&?JJ;��

_ /;HIJXHAKD=�LED� .DJ;H87KJ;D� :KH9>�8;M;>HJ;D
,FH?JP8;JED� E:;H� ;?D;� �;JED;H=XDPKD=� ��?B:� ��
H;9>JI�


�?;� I;?JB?9>;� KD:� KDJ;HI;?J?=;� /;HIJXHAKD=� LED
U8;H87KJ;D�M?H:�:78;?�?D�:;H�+;=;B�C?J�,FH?JP8;JED
7KI=;<]>HJ
� �;J7?BB?;HJ;� "D<EHC7J?ED;D� PKH� /;HIJXH	
AKD=� :KH9>� ,FH?JP8;JED� ;DJ>XBJ� P
� �
� ,�!S��+
�
����


�?D�M;I;DJB?9>;H��IF;AJ�8;?�:;H�/;HIJXHAKD=�C?J��;	
JED;H=XDPKD=;D� ?IJ� :?;� !;HIJ;BBKD=� ;?D;I� M?HA	
I7C;D�/;H8KD:;I�PM?I9>;D�:;C�LEH>7D:;D;D�KD:
:;C�D;K;D�*K;HI9>D?JJ��KC� ;?D�3KI7CC;DM?HA;D
7BI� ;I7CJGK;HI9>D?JJ�PK�;HP?;B;D


!?;H<]H�?IJ�P
��
�;?D;�=;;?=D;J;�/EH8;>7D:BKD=�:;H
�;JEDE8;H<BX9>;� ��K<H7K;D� :KH9>� !E9>:HK9AM7I	
I;HIJH7>B;D� E
� S
�� ;H<EH:;HB?9>
� �BJ;HD7J?L� A\DD;D
7K9>�<BX9>?=;�/;H8KD:;B;C;DJ;��P
��
�!7<J8H]9A;D�
E:;H�FKDAJK;BB;� /;H8KD:;B;C;DJ;� �P
� �
�D79>JHX=	
B?9>�;?D=;87KJ;��;M;>HKD=IIJX8;�E:;H��]8;B���?B:
���PKH�U8;HJH7=KD=�:;H� /;H8KD:AHX<J;�?D�:;H� �K=;
PKC��K<8;JED�L;HM;D:;J�M;H:;D��+�'�%�������


�?D;� /;HIJXHAKD=� :KH9>� D79>JHX=B?9>;D� �K<8;JED
��?B:�
���8?;J;J�I?9>�7D��M;DD�:?;�LEH>7D:;D;��H]�	
9A;D<7>H87>D� E>D;>?D� ?DIJ7D:� =;I;JPJ� M;H:;D

�


�681��� /;HIJXHAKD=�:KH9>��;JED;H=XDPKD=

�681��� )KDAJK;BB;� /;H8KD:;B;C;DJ;� ?C� LEH>7D:;D;D� �;JED
�,"))�%����
��



CKII�KD:�=B;?9>P;?J?=�:;H��;:7H<�D79>�;?D;H�;H>\>	
J;D�-H7=<X>?=A;?J�=;=;8;D�?IJ
��KH9>�;?D;��K<8;JED	
I9>?9>J�A7DD� IEME>B� :?;� �?;=;:HK9A	�7BI�7K9>� :?;
�?;=;PK=PED;�L;HIJXHAJ�M;H:;D
��?;��H=XDPKD=�C?J
'EHC7B8;JED;D�8H?D=J�7BB;H:?D=I�;?D;�E<J�D?9>J�KD;H	
>;8B?9>;� ,J;?=;HKD=� :;I� �?=;D=;M?9>JI� C?J� I?9>

3K:;C�?IJ�:?;��H]9A;�MX>H;D:�:;H��KI<]>HKD=�PK	
C?D:;IJ�;?DI;?J?=�PK�IF;HH;D


 ;M?9>JIIF7H;D:;H� I?D:� ?DDEL7J?L;� ,ED:;H8;JED;
C?J�>E>;H��HK9A<;IJ?=A;?J�KD:��?9>J?=A;?J��M?;�P
��

>E9>	�KD:�KBJH7>E9><;IJ;��;JED;��<]H�:?;�:;HP;?J�7B	
B;H:?D=I� DKH� M;D?=;� .DJ;HIK9>KD=;D� ?C� +7>C;D
;?D;H� D79>JHX=B?9>;D� /;HIJXHAKD=� LEHB?;=;D
� �?;
I;>H�=KJ;� �B?;`<X>?=A;?J�>E9><;IJ;H�KD:�KBJH7>E9>�	
<;IJ;H� �;JED;� IEH=J�<]H� ;?D;�L;H8;II;HJ;�C;9>7D?	
I9>;� /;HP7>DKD=� :;H� (8;H<BX9>;D� KD:� A7DD� <EB=	
B?9>� 8;?� ;DJIFH;9>;D:;H� (8;H<BX9>;DH7K?=A;?J� PK
;?D;H� ;H>\>J;D� ,9>K8<K=;DJH7=<X>?=A;?J� 8;?JH7=;D

�?;I�=?BJ�7D7BE=�<]H�:;D��?DI7JP�LED�I;B8IJL;H:?9>	
J;D:;C� �;JED� 7BI� �K<8;JED� �+�"'��$��� �����
�"' �+%((,�� ������ &U%%�+�� ������  "+!�&	
&�+���������&)�%&�''�������


"D� :;H� ,9>M;?P� IEM?;� :;D� '?;:;HB7D:;D� MKH:;D
;HIJ;��K<8;JEDL;HIJXHAKD=;D�C?J�>E9><;IJ;D� �;JE	
D;D� ;H<EB=H;?9>� 7KI=;<]>HJ� ��+U!0"%�+�� �����
,)�,(#�/"��� ����7�
� "D� :?;I;C�3KI7CC;D>7D=
MKH:;�7K9>�:;H��?DI7JP�LED�>E9>B;?IJKD=I<X>?=;C
�7I;H8;JED� <]H� :?;� "DIJ7D:I;JPKD=� LED� �H]9A;D�
8;JH79>J;J� ��+U!0"%�+�� �����
� �;HD;H� MKH:;D
.DJ;HIK9>KD=;D�PKH��DM;D:KD=�LED�$7FF;D�7KI�
KBJH7>E9><;IJ;C� �;JED� :KH9>=;<]>HJ� �!���%�
�����


"D� @]D=IJ;D� /;H\<<;DJB?9>KD=;D� M?H:� :7I� )EJ;DP?7B
;?D;H� /;HIJXHAKD=� C?J� -;NJ?B8;JED� 7K<=;P;?=J
� �?;
;?D=;7H8;?J;J;D�D?9>J�AEHHEI?EDI=;<X>H:;J;D��7I;H	
=;B;=;�P;?=;D�;?D�L;H=B;?9>87H;I�-H7=L;H>7BJ;D�M?;
,J7>B8;JED
� �?;� =;H?D=;H;� �;JED:;9AKD=� ;HC\=	
B?9>J� :?;� �KI<]>HKD=� LED� I;>H� :]DD;D� ,9>?9>J�	

:?9A;D��:?;�:;DDE9>�=KJ;�/;HIJXHAKD=I;?=;DI9>7<	
J;D� 7K<M;?I;D� �,�!%��"-3�� ������ ,�!%��"-3�
��

�



���
 )2>?@H>72:�1A>05�:.05@>H486052
);>?<.::A:4

3KH�D79>JHX=B?9>;D�/;HIJXHAKD=�LED��H]9A;D�:KH9>
;?D;�LEH=;IF7DDJ;��;M;>HKD=�8?;J;J�I?9>�;?D;�;N	
J;HD;� /EHIF7DDKD=� 7D
� �NJ;HD;� /EHIF7DD=B?;:;H
MKH:;D� KHIFH]D=B?9>� PKH� /;HIJXHAKD=� :;<?P?JXH;H
$EFF;B<K=;D8;H;?9>;� ;DJM?9A;BJ
� ,?;� IJ;BB;D� >;KJ;
:7I� ,J7D:7H:L;H<7>H;D� PKH� /;HIJXHAKD=� LED� �H]�	
9A;D� ?D� %XD=IH?9>JKD=� :7H� �!�/�+�,�!�� ��

�
KD:� M;H:;D� IEME>B� 8;?� !E>BA7IJ;DGK;HI9>D?JJ;D
7BI�7K9>�8;?�)B7JJ;D87BA;D�;?D=;I;JPJ���?B:�

�


�?;� /;H7DA;HKD=� KD:� .CB;DAKD=� :;H� D79>JHX=�	
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