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� ]�x �o�unH dq���i b����� �rvu� rj Wss��o� jru �l� Yo�w�q�l ��uhv��J cl��
Wu��ho� l�� g��q � o�gru rj orw�H �qi �l� u����uhl jru �� x�� o�uk�oz hrqivh��i
xl�o� ��viz�qk jru �l� g�u �y�pJ [� xrvoi qr� l�w� g��q sr���go� x��lrv� �l�
�������qh� rj hrvq�o��� u����uhl o�gu�u��q�H ����� �uhl�w����H �qi krw�uqp�q�
rjj�h��o�H �qi [ �y��qi pz ku����vi� �r �oo rj �l�pJ [ �p �o�r �pp�q��oz
�ssu�h����w� rj ���q �rg�u� bhl�s�ur jru l�� �iw�h� �qi �vkk����rq�H b�p�q
^r���w� jru l�u �qhrvu�k�p�q� �qi u��rvuh�jvoq��� ivu�qk �l�� �qi��wruH
��hl�i� �z jru l�u �w�uo����qk s����qh� �� [ xur�� �l��H �qi �l� w�u�rv� ju��qi�H
j�p�oz p�pg�u�H �qi hrxrun�u� xlr l�w� g��q rq �l� u�h��w�qk �qi rj pz
�q�lv����p �grv� o�k��o���w� w�h�qh���J Wqi j�q�oozH �r �l� ���jj rj �l� �� ���� ��
��! ��� 
����"H zrvu l�ui xrun �qi i�i�h���rq l�� �vg���q���ooz ��u�qk�l�q�i �l��
Wu��ho�H �qi �� l�� g��q � so���vu� svgo��l�qk �� x��l zrvJ cl�qn zrv jru k�w�qk
p� � so��jrup �r �l�u� pz ��r��u�h s����rqJ
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[j � ����� o�k��o��ru i����ru u���kq�H �� �ys�oo�iH ru r�l�ux���
o��w�� rjj�h�H wrovq��u�oz ru qr��lrx �� �l� u�so�h�i� e� p�kl�
���vp� �l�� �l�~oo g� u�so�h�i rq � ���p�qkoz u�qirp cv��i�zM �q
� orxI�vuqrv� �s�h��o �o�h��rqH �l� u��vo�� rj xl�hl x�oo g�
iu�p���h�ooz �y�u�sro���i gz sro���h�o surkqr���h��ru� �� surrj �l��
�l� su���i�q�~� s�u�zH ru �l� rssr����rq s�u�zH �� �q �urvgo�H �� �l�
h��� p�z g�J WqiH �ip����iozH �q p�qz ������ �q �l� hrvq�uzH �l��
xrvoi g� �l� hrvu�� rj �h��rqJ

Xv� �q l�oj rj �l� ��������orqk x��l �opr�� �w�uz ��uu��ruz �qi
�l� ����u�h� rj �rovpg����l� p�kl� g� u�so�h�i x��l � ��psru�uz
�ssr�q�p�q�JN cl� p�hl�q�h� rj �l��� ��psru�uz ����� o�k��o���w�
�ssr�q�p�q��O w�uz jurp ����� �r ����� gv� l�w� pru� �q hrpprq
x��l ��hl r�l�u �l�q qr�J �ru �y�pso�H �l� w��� p�mru��z u�tv�u�
��p�Is�u�z �ssr�q�p�q����l�� ��H �l�� �l� �ssr�q��� g� rj �l� ��p�
s�u�z �� �l� su�w�rv� �qhvpg�q��gv� ��w�u�o irq~�JP `�l�u� so�h�
�l� �ssr�q�p�q� srx�u �q �l� l�qi� rj �l� ����� Fru orh�oG s�u�z
i�u�h�ozH xl�o� r�l�u� so�h� �� �q �l� l�qi� rj �l� krw�uqruH �l�
o�k��o��vu�H �qi �w�q �rp� pru� �vusu���qk �h�ru� �qi �q������JQ

�ru �l��� ������H o�k��o���w� �ssr�q�p�q�� l�w� g�hrp� �l� q�x
qrup�oJ Xv� i��s��� �l�� qrup�ohzH �l��� �ssr�q�p�q� �hl�p��
u�p��q hvu�rv�oz vqp�q��rq�i �q �l� �h�i�p�h o���u��vu�J clrvkl
�s�h��o �o�h��rq� hrpp�qi u��s�h��go� ����q��rq jurp sro���h�o
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�h��qh� ��vi���H o�k��o���w� �ssr�q�p�q�� l�w� k�uq�u�i o���o�
����q��rq rj �l��u rxqJ cl�z u�h��w� � ��p�o�uoz ��o�q� �u���p�q� jurp
o�k�o �hlro�u� �qi surj����rq�o�J _r�x��l���qi�qk �l� �q��u����qk
o�k�o tv����rq� �l�� �u��� q��vu�ooz jurp �l��� �ssr�q�p�q� �hl�p��H
h���� �qi �u��ho�� �l�� i��hv�� �l�p �� �qz o�qk�l �u� j�x �qi j�u
g��x��qJ cl�� Wu��ho� �qi��wru� �r hl�qk� �l�� gz su���q��qk �
hrpsu�l�q��w�H gv� Flrs�jvoozG i�k����go�H o�k�o l���ruz rj
o�k��o���w� �ssr�q�p�q��J

Whhrui�qkozH �l�� Wu��ho� l�� ��w�u�o kr�o�� �r irhvp�q� �l�
su�w�rv�oz vq�roi o�k�o l���ruz rj o�k��o���w� �ssr�q�p�q��H
��psru�uz ru r�l�ux���� �r h���kru��� �l� i�jj�u�q� ����� �z���p� rj
o�k��o���w� �ssr�q�p�q��� �qi �r hrq��y�v�o��� o�k��o���w�
�ssr�q�p�q�� x��l�q Wp�u�h�q l���ruzJ clrvkl �l��� kr�o� l�w�
�ql�u�q� w�ov�H �l� gur�i�u kr�o �� �r g�k�q � hrqw�u����rq �grv�
o�k��o���w� �ssr�q�p�q��H gz surw�i�qk �h�i�p�h� x��l � mvps�qkI
rjj sr�q� jru jvu�l�u u����uhlH ����� sro�hzp�n�u� x��l u�o�w�q�
g�hnkurvqi �qjrup���rqH �qi hrvu�� x��l � h�q�u�o���i i���g��� rj
o�k��o���w� �q��q� �j �l�z l�w� rhh���rq �r �q��usu�� �l� hrq����v��rq�o
�qi ����v�ruz surw���rq� surw�i�qk jru o�k��o���w� �ssr�q�p�q��J

cr p��� �lr�� kr�o�H �l�� Wu��ho� surh��i� �q jrvu s�u��J a�u�� [
�qi [[ ��oo �l� o�k�o l���ruz rj j�oo�qk o�k��o���w� w�h�qh���J a�u� [
jrhv��� rq �l� Yqko��l �qi hrorq��o l���ruz rj �s�h��o �o�h��rq� �qi
�l� w�u�rv� ����� hrq����v��rq�o i�w�orsp�q�� �l�� �pgu�h�iH �qi
�l�q u�m�h��iH o�k��o���w� �ssr�q�p�q�� �q �l� ��kl���q�l �qi
q�q����q�l h�q�vu���J a�u� [[ hrq��qv�� �l� ��ruz �q �l� �x�q����l
h�q�vuzH ivu�qk xl�hl �x�q�zIj�w� �������g�k�qq�qk x��l _�gu��n�
�q MUMM �qi �qi�qk x��l _ru�l ��nr�� �q NLLL��qi j�w� ��uu��ru���
�irs��i o�k��o���w� �ssr�q�p�q� �hl�p��J a�u� [[[ �vuw�z� �l�
hvuu�q� o�qi�h�s� rj o�k��o���w� �ssr�q�p�q� �hl�p��H h���kru���qk
�l� w�u�rv� hrq����v��rq�o �qi ����v�ruz surw���rq� s�u���q�qk �r
o�k��o���w� �ssr�q�p�q��J ��q�oozH a�u� [� sv�� o�k��o���w�
�ssr�q�p�q�� �q surs�u l���ru�h�o hrq��y� gz �yso��q�qk xlz �l�z
x�u� �irs��iH �ukv�qk �l�� �l�z �u� g��� vqi�u��rri �� aurku����w�
Yu� u�jrup�H �qi i����o�qk lrx �l�� ku����u hrq��y� �ql�qh�� rvu
hvuu�q� vqi�u���qi�qk gr�l rj �l��� �hl�p�� �qi �l� b�w�q���q�l
Wp�qip�q�J
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cr �ssursu����oz ju�p� �l� �vg��tv�q� i��hv���rq� rj o�k��o���w�
�ssr�q�p�q� �hl�p�� �� i�w�ors�i ivu�qk �l� aurku����w� Yu�H a�u�
[ u�hrvq�� �l� u�o�w�q� WqkorIWp�u�h�q l���ruz rj j�oo�qk o�k��o���w�
w�h�qh���J [� g�k�q� �q b�h��rq W gz i����o�qk �l� l���ruz rj �s�h��o
�o�h��rq���l��u ru�k�q �q Yqko��l l���ruz �qi �l��u �vg��tv�q�
�irs��rq �q su�I �qi sr��I��wrov��rq�uz Wp�u�h� �lurvkl hrorq��o
hl�u��u�H ����� hrq����v��rq�H �qi ruk�q�h �h��J b�h��rq X hrw�u� �l�
�q����o �irs��rq rj o�k��o���w� �ssr�q�p�q�� gz ��q�vhnzH ^��q�H
^�uzo�qiH ^����hlv�����H �qi _�x Z�ps�l�u���l� j�u�� ������ �r
�irs� �vhl �ssr�q�p�q����q �l� sr��Ihrorq��o �u�J b�h��rq � �l�q
�yso��q� lrx �l�� �q����o �irs��rq o�i �r i�����urv�H �q��Ii�prhu���h
u��vo��H �qi xlz �lr�� j�w� ������ �w�q�v�ooz i��hl�i �ssr�q�p�q��
jru �s�h��o �o�h��rq� �lurvklrv� �l� q�q����q�l h�q�vuzJ

�� ��� �����N�������� -�����" �� �(����� G��������

cl� pri�uq l���ruz rj �s�h��o �o�h��rq� o�n�oz i���� g�hn �r �l�
��jrup���rq a�uo��p�q� �q �l� ��uoz MQOL�H xl�q �l�z x�u� �q
�qqrw���rq rj clrp�� �urpx�ooH � hor�� �iw��ru �r ��qk Z�quz
�[[[JR clrvkl �s�h��o �o�h��rq��ru gzI�o�h��rq�H �� �l�z~u� nqrxq
�o��xl�u� �q �l� xruoi��u� qrx w��x�i gz �rp� �hlro�u� �� hl�hn�
rq �l� krw�uqp�q� gz �l� svgo�hHS �l�z h�u���qoz x�u� qr� hrqh��w�i
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�o�h��rq� �r j�oo w�h�qh���MQ �qi � l�qijvo surw�i�i jru �rp� jrup rj
o�k��o���w� �ssr�q�p�q�� �r j�oo w�h�qh���MR�gv� p�qz ���oo i�i qr�
surw�i� �qz p��lri rj j�oo�qk w�h�qh��� �� �ooJMS cl��� rp����rq� �u�
hvu�rv� gv� �u� vqi�u���qi�go� �q �rp� h���� pru� �l�q r�l�u�J �ru
�y�pso�H �rp� rj �l� hrq����v��rq� iu�j��i �lru�oz �j��u �l�
��ho�u���rq rj [qi�s�qi�qh� �q �l� �vpp�u rj MSSR x�u� �lru�H
uv�l�i irhvp�q�� �l�� p�u�oz surw�i�i �l� g�u�Igrq�� ��uvh�vu� jru
� krw�uqp�q� �r rs�u���JMT

W� ������ �p�qi�i �l��u hrq����v��rq�����l�u s��h�p��o ru gz
�irs��qk �q��u�oz q�x irhvp�q�� jroorx�qk hrqw�q��rq���qi ��
q�x ������ x�u� �ip����i �r �l� dq�rqH � ho��u su�j�u�qh� �p�uk�i
�q j�wru rj u�tv�u�qk �s�h��o �o�h��rq�J _rq��l�o���H �l�us
i����qh��rq� i�w�ors�i g��x��q �l� ������ �� �r lrx �s�h��o �o�h��rq�
x�u� rui�u�iJ [q hrq�u��� �r �l� hrq��psru�uz o�k�o o�qi�h�s�H
xl�u� �l� srx�u �r ���v� xu��� rj �o�h��rq �� v�v�ooz l�oi gz � �����~�
�y�hv��w�H �rp� ������ rs��i �r ku�q� �l� srx�u rj ���v�qk � xu�� �r
rq� rj �l� su���i�qk rjj�h�u� rj �l� o�k��o��vu�J cl�� p��lri rj
o�k��o���w�oz ku�q��i xu��� x�� su�j�uu�i gz �l� jrup�u hrorq���H �qi
�l� ������ �l�� �p�uk�i jurp �l�pHMU sr���goz �r i����qh� �l�p��ow��

MQ ����Y]� �`_bc� C: ����	 5FH� �� %�� �`_bc� C: ����	 DH� �	 5FH� .!!� &���
�`_bc� C: ����	 DH� �	 O 0� +��� �`_bc� C: ����	 OO 0	 00.!!�
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:FCA K<5H =H K5G34 <58 H<9 D9CD@9 699B 9GH56@=G<=B; ;CJ9FBA9BHG =B 5 H=A9 C:
D9579�S��

MU �Y]� �`_bc� C: ����	 5FH� !!	 O ��� #f� �`_bc� C: ����	 5FH� !	 O ��� %��
�`_bc� C: ����	 DH� �	 5FH� .!!� &�"� �`_bc� C: ����	 5FH� !.	 O �	 7@� �� &����`_bc�
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jurp �l� hrorq��o su�h��h� rj ku�q��qk urz�o krw�uqru� �qi
u�su���q����w�� �l� srx�u �r h�oo �s�h��o �o�h��rq�HNL gv� �� �orxoz
j�i�i x��l ��p�J _�x ������ vq�jrupoz u�m�h��i �l�� p��lriH �q����i
�psrx�u�qk �l� krw�uqru �r ���v� xu���JNM Wqi pr�� rj �l� ru�k�q�o
hrorq��� o���u �u�q�j�uu�i �l� �v�lru��z �r ���v� xu��� �r �l��u
krw�uqru� �j��u hrq����v��rq�o u�xu����H gv� �l� roi p��lri ���oo �y����
�ri�z �q ��o�x�u�H a�qq�zow�q��H brv�l ��uro�q�H �qi ��uk�q��JNN

cl� j�i�u�o �u�hn u�hrui rq �s�h��o �o�h��rq���q �l� jrup rj
j�oo�qk hrqku����rq�o w�h�qh��� �qi �q iu�j��qk ruk�q�h �h�� �r
ruk�q��� ��uu��ru������ �rp�xl�� jrkk��uJ cl� ju�p�xrun hu����i
�q Wu��ho� [[ rj �l� dq���i b����� �rq����v��rq ���p�qkoz surw�i�� �
��u��kl�jrux�ui u�p�iz jru � su���i�q���o w�h�qhz� �l� w�h�
su���i�q� �vhh��i� l�pJNO Xv� �l� �u�p�u� i�o�g�u���oz �q��u��i �
o���o�I�y�p�q�i surw���rq �l�� �o�r �oorx� �rqku��� �r surw�i� jru
�s�h��o �o�h��rq� �q �l� �w�q� rj �q �y�u�p�oz vqo�n�oz irvgo�
w�h�qhz rj gr�l �l� su���i�q� �qi w�h� su���i�q�JNP [q MSUNH
�rqku��� �hh�s��i �l�� �qw�����rqH s����qk � o�x �l�� u�tv�u�i �
�s�h��o �o�h��rq �j � irvgo� w�h�qhz rhhvuu�i x��l�q �l� j�u�� �xr �qi
� l�oj z��u� rj � su���i�q�~� ��upJNQ �ru p�pg�u� rj �rqku���H �l�
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�u�p�u� u�qi�u�i � �so�� i�h���rq �l�� urvkloz �u�hn�i lrx ��hl
hl�pg�u x�� �o�h��iJ Zrv�� w�h�qh��� x�u� j�oo�i gz �s�h��o
�o�h��rq�NR �hl�ivo�i gz kvg�uq��ru��ooz ���v�i xu���JNS b�q���
w�h�qh��� x�u� j�oo�i gz �l� ����� o�k��o��vu� �j �� x�� �q �����rq� �j ��
x��q~�H �l� krw�uqru p�i� � ��psru�uz �ssr�q�p�q� �l�� o����i vq��o
�l� o�k��o��vu� u�hrqw�q�iJNT

el�q iu�j��qk ruk�q�h �h��H xl�hl ruk�q���i o�qi �qi s�rso�
�q�r rjj�h��o ��uu��ru���H �rqku��� o�k��o���i �qhrq�����q�oz rq lrx
o�k��o���w� w�h�qh��� x�u� �r g� j�oo�iJ ^�qz ruk�q�h �h�� u�tv�u�i
�s�h��o �o�h��rq�H ��s�h��ooz �rx�ui� �l� �qi rj �l� q�q����q�l
h�q�vuzJNU ^�qz r�l�u ruk�q�h �h�� �qi�u�h�oz surw�i�i jru �s�h��o
�o�h��rq� gz �irs��qk �l� �z���p� rj krw�uqp�q� hu����i gz
(��)�� � �h���o�n� �l� _ru�lx��� `ui�q�qh�JOL Xv� p�qz r�l�u�
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j��o�i �r surw�i� � p�hl�q��p jru pr�� o�k��o���w� w�h�qh���J
[q����iH �l�z p�u�oz surw�i�i jru � �s�h��o �o�h��rq �j � i���u�h� j��o�i
�r �o�h� � o�k��o��ru �� �l� u��vo� rj � ���i wr��JOM el�� �yso��q� �l��
i��hu�s�qhz� cl� o�n�o���� �q�x�u ���p� �r g� �l� o�qk�l rj
��uu��ru��o o�k��o��ru�~ ��up�J `uk�q�h �h�� hu����qk ��uu��ru��o
o�k��o��vu�� x��l ��up� orqk�u �l�q rq� z��u �opr�� �ox�z� �s�oo�i
rv� lrx w�h�qh��� x�u� �r g� j�oo�iH gv� xl�q �l� ��up� x�u� mv��
rq� z��uH ruk�q�h �h�� rqoz i�i �r �grv� l�oj rj �l� ��p�JON

cr s�hn vs �l� �o�hnH �rp� Fgv� qr� �ooG ��uu��ru��o o�k��o��vu��
�irs��i ����v��� u�k�ui�qk o�k��o���w� w�h�qh���H xl�hl x�u� �l�q
huz���oo���i �q �l��u hrq����v��rq� vsrq �����lrriJOO

�7H C: �DF� �	 ����	 7<� ��	 � +H5H� ���� ,<9 &CFH<K9GH 'F8=B5B79 K5G BCH H<9
CB@M CF;5B=7 57H H<5H K5G 9::97H=J9@M =B7CFDCF5H98 HC B9K@M CF;5B=N98 H9FF=HCF=9G�
H<9 H9FF=HCF=5@ ;CJ9FBA9BHG 7F95H98 6M H<9 %=GGCIF= ,9FF=HCFM �7H 5B8 H<9 ,9L5G
5B8 &9K %9L=7C �7H K9F9 5DD@=98 HC H<9 �F?5BG5G 5B8 �F=NCB5 ,9FF=HCF=9G	
F9GD97H=J9@M� �F=NCB5 'F;5B=7 �7H	 7<� ��	 �� +H5H� ���� �7H C: %5F� �	 ����	 7<�
��	 � +H5H� ����

OM G���	 �7H C: �DF� �
	 ����	 7<� ��	 � +H5H� �
 �9GH56@=G<=B; H<9 /=G7CBG=B
,9FF=HCFM� �R,<9 �CJ9FBCF G<5@@ CF89F 5 B9K 9@97H=CB K<9B H<9F9 =G 5 H=9 69HK99B
HKC CF ACF9 D9FGCBG JCH98 :CF	 HC GIDD@M H<9 J575B7M A589 6M GI7< H=9�S��

ON ���(���< ����	 -H5< ,9FF=HCFM 'F;5B=7 �7H	 7<� ��	 � +H5H� ��� �7F95H=B;
<CIG9 C: F9DF9G9BH5H=J9G 9@97H98 HC CB9
M95F H9FAG 5B8 BCH DFCJ=8=B; :CF :=@@=B;
@9;=G@5H=J9 J575B7=9G�	 !��� �7H C: "IB9 �	 ����	 7<� ��	 � +H5H� ��� �CF;5B=N=B;
%=GGCIF= ,9FF=HCFM� �7F95H=B; <CIG9 9@97H98 HC HKC
M95F H9FAG 5B8 DFCJ=8=B; :CF
:=@@=B; @9;=G@5H=J9 J575B7=9G K=H< GD97=5@ 9@97H=CBG��

OO ���(���< ����	 �7H C: �DF� �
	 ����	 7<� ��	 � +H5H� �
	 �� ������ �R3,4<9
�CJ9FBCF G<5@@ CF89F 5 B9K 9@97H=CB K<9B H<9F9 =G 5 H=9 69HK99B HKC CF ACF9
D9FGCBG JCH98 :CF	 HC GIDD@M H<9 J575B7M A589 6M GI7< H=9�S�	 !��� �7H C: "5B� ��	
����	 7<� ��	 O ��	 ����/=G� ,9FF� +9GG� $5KG �
�	 ���P�� �R3/4<9B 5BM J575B7M
G<5@@ <5DD9B =B H<9 C::=79 C: A9A69FG C: H<9 7CIB7=@ CF <CIG9 C: F9DF9G9BH5H=J9G
C: H<9 @9;=G@5H=J9 5GG9A6@M 6M 895H<	 F9G=;B5H=CB	 CF CH<9FK=G9	 H<9 ;CJ9FBCF G<5@@
=GGI9 5 KF=H C: 9@97H=CB�S�	 ���/[b� �`_bc� 5FH� !.	 O �� ������ �R,<9 ;CJ9FBCF
G<5@@ =GGI9 KF=HG C: 9@97H=CB HC :=@@ GI7< J575B7=9G 5G A5M C77IF =B 9=H<9F <CIG9 C:
H<9 $9;=G@5HIF9�S�� -H5< DF9G9BH98 5B IBIGI5@ 75G9� (F=CF HC H<9 GH5H9UG
CF;5B=N5H=CB IB89F H<9 -H5< ,9FF=HCFM 'F;5B=7 �7H	 =H CF;5B=N98 =HG9@: 5G H<9
DFCJ=G=CB5@ +H5H9 C: �9G9F9H	 K<=7< K5G B9J9F F97C;B=N98 6M H<9 :989F5@
;CJ9FBA9BH�  CK9J9F	 8IF=B; 5 6F=9: D9F=C8 C: H=A9	 �9G9F9H CD9F5H98 5G 5 ��
����� GH5H9	 K=H< 5 :IB7H=CB=B; ;CJ9FBA9BH� "YW_ �[��^`�Y /Z[cY	 ,ZY -cWZ
+cWcY �`_bc[cdc[`_� � *Y�Y�Y_�Y �d[�Y �P� ��
���� ,<9 �9G9F9H �9B9F5@
�GG9A6@M D5GG98 @9;=G@5H=CB DFCJ=8=B; :CF GD97=5@ 9@97H=CBG HC :=@@ @9;=G@5H=J9
J575B7=9G	 ���  � "`d�_W]	 �GH ,9FF� $9;�	 �GH *9;� +9GG� ��� �-H5< �����	 K<=7<
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b�w�u�o ������ rs��i jru � i�jj�u�q� �ssur�hlH lrx�w�uJ [q
^�uzo�qi~� j�u�� hrq����v��rqH �irs��i �q MSSRH �� hu����i � g�h�p�u�o
o�k��o��vu�J cl� Zrv�� rj ��o�k���� x�� �o�h��i �q � p�qq�u
hrq�����q� x��l xl�� x� xrvoi �ys�h� �ri�zH x��l w�h�qh��� j�oo�i
gz �s�h��o �o�h��rq�JOP cl� b�q���H lrx�w�uH x�� �o�h��i i�jj�u�q�ozJ
cl� wr��u� rj ��hl hrvq�z xrvoi �o�h� �xr �o�h�ru�HOQ xlr xrvoi
�l�q p��� �q Wqq�sro�� �r �o�h� j�j���q ����� ��q��ru����y jurp �l�
Y����uq blru� �qi q�q� jurp �l� u��� rj ^�uzo�qiJOR [j �qz w�h�qhz
rhhvuu�iH �l� ����� ��q��� l�i �l� srx�u �r j�oo ��JOS

��q�vhnz rs��i jru � q��uoz �i�q��h�o �z���pJ W� ��q�vhnz~�
��u�� �rq����v��rq�o �rqw�q��rqH ��ruk� _�hlro����q �qjov�q���o
i�o�k��� xlr xrvoi o���u ��uw� �� �l� �����~� j�u�� ���ruq�z k�q�u�o�
�iwrh���i jru �l� �irs��rq rj �l� ^�uzo�qi pri�oJOT Z� �qi�i vs
k����qk l�� x�zJ cl� ��q�vhnz �rq����v��rq rj MSUN~� surw���rq jru
��q��� �o�h��rq� �qi�i vs p�uuru�qkH �opr�� w�ug���pH �l� ^�uzo�qi
�rq����v��rq~�JOU cl� p��lri rj j�oo�qk o�k��o���w� w�h�qh��� x��

K5G H<9B =B7CFDCF5H98 =BHC H<9 H9FF=HCF=5@ @5KG	 ��� �7H C: '7H� �	 ����	 ���� -H5<
,9FF� +9GG� $5KG �
��

OP %�� �`_bc� C: ����	 5FH� !!�
OQ +�� 5FH� 0!.�
OR +�� 5FH� 0.�
OS +�� 5FH� 0!0�
OT "`W_/Y]]b �`eW��	 #Y_cd��f [_ cZY &Ye *YadX][�� ,ZY (�`�Ybb

`� �`_bc[cdc[`_%W�[_� �� �������
OU ���(��� %�� �`_bc� C: ����	 5FHG� 0!.P0. �R�@@ D9FGCBG	 EI5@=:=98 5G

5:CF9G5=8 HC JCH9 :CF 7CIBHM �9@9;5H9G	 G<5@@ � � � 9@97H	 )�)� )���	 6M 5 A5>CF=HM C:
JCH9G	 HKC D9FGCBG :CF H<9=F F9GD97H=J9 7CIBH=9G � � � HC 69 9@97HCFG C: H<9 +9B5H9 � � �
� ,<5H H<9 G5=8 9@97HCFG C: H<9 +9B5H9 A99H 5H H<9 7=HM C: �BB5DC@=G � � � G<5@@ DFC7998
HC 9@97H	 6M 65@@CH	 9=H<9F CIH C: H<9=F CKB 6C8M	 CF H<9 D9CD@9 5H @5F;9	 :=:H99B
+9B5HCFG � � � A9B C: H<9 ACGH K=G8CA	 9LD9F=9B79 5B8 J=FHI9	 56CJ9 HK9BHM
:=J9
M95FG C: 5;9	 F9G=89BHG C: H<9 +H5H9 56CJ9 H<F99 M95FG B9LH DF9798=B; H<9
9@97H=CB�S�	 !��� #f� �`_bc� C: ����	 5FH� !	 OO �
	 �� �R�@@ D9FGCBG EI5@=:=98 HC
JCH9 :CF F9DF9G9BH5H=J9G G<5@@ � � � 9@97H 6M 65@@CH	 6M 5 A5>CF=HM C: JCH9G	 5G A5BM
D9FGCBG 5G H<9M 5F9 9BH=H@98 HC <5J9 :CF F9DF9G9BH5H=J9G :CF H<9=F F9GD97H=J9
7CIBH=9G	 HC 69 9@97HCFG C: H<9 +9B5H9 � � � � ,<9 9@97HCFG C: H<9 +9B5H9 G<5@@ A99H 5H
GI7< D@579 5G G<5@@ 69 5DDC=BH98 :CF 7CBJ9B=B; H<9 $9;=G@5HIF9 � � � 5B8 H<9M	 CF 5
A5>CF=HM C: H<9A	 GC A9H	 G<5@@ DFC7998 HC 9@97H 6M 65@@CH	 5G +9B5HCFG	 A9B C: H<9
ACGH K=G8CA	 9LD9F=9B79	 5B8 J=FHI9	 56CJ9 HK9BHM
G9J9B M95FG C: 5;9	 K<C G<5@@
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�o�r q��uoz �i�q��h�o �r ^�uzo�qi~�H �q xl�hl ����� lrv�� w�h�qh���
x�u� j�oo�i gz �s�h��o �o�h��rq �qi ����� ��q��� w�h�qh��� x�u� j�oo�i
gz �l� ��q��� ����ojJPL

^����hlv�����~� j�u�� hrq����v��rqH xl�hl x�� iu�j��i �q MSSTH
�o�r hrq���q�i �q �qi�u�h�oz �o�h��i ��q���H gv� rq� hrq��uvh��i tv���
i�jj�u�q�oz jurp ^�uzo�qi~�HPM �q xl�hl �l� ����� lrv�� xrvoi j�oo
�qz w�h�qhz jurp � o��� rj h�qi�i���� qrp�q���i gz �l� wr��u�JPN Xv�
�l� MSST hrq����v��rq x�� rw�uxl�op�qkoz u�m�h��i gz �l� wr��u�HPO

�q s�u� g�h�v�� rj �l� sursr��i p��lri rj �o�h��qk �l� ��q���HPP �qi
�l� hrq����v��rq vo��p���oz �irs��i gz �l� q�y� hrqw�q��rq surw�i�i

<5J9 699B F9G=89BHG C: H<9 +H5H9 56CJ9 HKC K<C@9 M95FG B9LH DF9798=B; H<9
9@97H=CB�S��

PL #f� �`_bc� C: ����	 5FH� !	 OO ��	 �� �R,<5H =B 75G9 C: F9:IG5@	 895H<	
F9G=;B5H=CB	 8=GEI5@=:=75H=CB	 CF F9ACJ5@ CIH C: H<=G +H5H9 C: 5BM +9B5HCF	 H<9
+9B5H9 G<5@@ =AA98=5H9@M H<9F9IDCB	 CF 5H H<9=F B9LH A99H=B; H<9F95:H9F	 9@97H	 6M
65@@CH	 =B H<9 G5A9 A5BB9F 5G H<9 9@97HCFG 5F9 <9F9=B 8=F97H98 HC 37<CCG94 +9B5HCFG	
5BCH<9F D9FGCB =B <=G D@579	 :CF H<9 F9G=8I9 C: H<9 G5=8 H9FA C: :CIF M95FG � � � �
/<9B J575B7=9G <5DD9B =B H<9  CIG9 C: *9DF9G9BH5H=J9G	 H<9 +D95?9F G<5@@ =GGI9
KF=HG C: 9@97H=CB HC :=@@ GI7< J575B7=9G�S��

PM ,<9 ���� DFCDCG5@ K5G EI=H9 7CB:IG=B;� !H DFCJ=898 :CF AI@H=D@9 FCIB8G C:
9@97H=CBG	 =B 69HK99B K<=7< H<9 @9;=G@5HIF9 KCI@8 D5F9 8CKB H<9 @=GH C: 9@=;=6@9
75B8=85H9G	 5B8 H<9B ;F5BH98 H<9 @9;=G@5HIF9 6FC58 DCK9F HC F9>97H H<9 D9CD@9UG
7<C=79 5G RIB8I@M 9@97H98 CF BCH @9;5@@M EI5@=:=98	S H<9F96M 5@@CK=B; =H HC :=@@ H<9
G95H =HG9@:� %Wbb� �`_bc� 5FH� !0 �DFCDCG98 ������

PN +�� 5FH� 0!! �R/<9B9J9F 5BM D9FGCB	 K<C A5M 69 7<CG9B 5 A9A69F C: H<9
+9B5H9	 G<5@@ 897@=B9 H<9 C::=79	 HC K<=7< <9 =G 9@97H98	 CF G<5@@ F9G=;B <=G D@579	 CF
8=9	 CF F9ACJ9 CIH C: H<9 +H5H9	 CF 69 5BM K5M 8=GEI5@=:=98	 H<9  CIG9 C:
*9DF9G9BH5H=J9G A5M	 =: H<9M G99 :=H	 6M 65@@CH	 :=@@ ID 5BM J575B7M C775G=CB98
H<9F96M	 7CB:=B=B; H<9AG9@J9G =B H<9 7<C=79 HC H<9 BCA=B5H=CB @=GH :CF H<9 8=GHF=7H	
HC K<=7< GI7< A9A69F 69@CB;98	 K<CG9 D@579 =G HC 69 GIDD@=98	 =: 5 GI::=7=9BH
BIA69F =G H<9F9CB :CF H<9 DIFDCG9� CH<9FK=G9 H<9 7<C=79 A5M 69 A589 5H @5F;9 =B
G5=8 8=GHF=7H�S��

PO +W^dY] �][`c %`�[b`_	 �  [bc`�f `� cZY �`_bc[cdc[`_ `�
%WbbW�ZdbYccb �� �������

PP ��� ��� G���P ,�� ��	 �� ,ZY *Y�`]dc[`_ [_ �^Y�[�W ����P�����
�`�d^Y_cb W_��`^^Y_cW�[Yb ���	 ��� �"� *� (C@9 98� ���
� �R,<5H H<9 AC89
C: 9@97H=CB C: +9B5HCFG DC=BH98 CIH =B H<9 �CBGH=HIH=CB =G 9L79DH=CB56@9�S�� �H H<9
HCKB A99H=B;G K<9B H<9 ���� 7CBGH=HIH=CB K5G JCH98 CB	 A5BM HCKBG 8F5:H98
F9GDCBG9G HC H<9 DFCDCG5@� R,<9 �GG9L *9GI@H	S 8F5:H98 6M JCH9FG =B �GG9L �CIBHM	
K5G H<9 ACGH =B:@I9BH=5@ C: H<9G9 F9GDCBG9G 5B8 R<9@D98 @5M H<9 :CIB85H=CB :CF H<9
�CBGH=HIH=CB C: ���
�S $We�Y_�Y %� ��[Y�^W_ � $f__YW ,Z`�f	 ,ZY
%WbbW�ZdbYccb +cWcY �`_bc[cdc[`_ � ��
����
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jru � i�u�h�oz �o�h��i ��q���JPQ �ru ����� ��q��� w�h�qh���H �l� MSTL
hrq����v��rq surw�i�i �l�� �l� �q��u� ����� o�k��o��vu� xrvoi j�oo �l�
w�h�qhz gz ��o�h��qk jurp �prqk �l� vq�vhh���jvo h�qi�i���� jru
�l�� ���� �� �l� o��� �o�h��rqJPR Fcl� MSTL hrq����v��rq i�i qr� p�q��rq
lrx ����� lrv�� w�h�qh��� x�u� j�oo�iH gv� gz �l� ��uoz q�q����q�l
h�q�vuzH �q �qjrup�o hv��rp l�i i�w�ors�i rj hrqivh��qk �s�h��o
�o�h��rq� �q w�uz o�p���i h�uhvp���qh��H �lrvkl �l�z o�j� �l� ����
w�h�q� pru� rj��q �l�q qr�JPSG

cl��� surw���rq� x�u� o�uk�oz hrs��i w�ug���p gz _�x
Z�ps�l�u� �qi ^��q� rw�u �l� q�y� l�ojIh�q�vuzJPT [q MSTPH xl�q
_�x Z�ps�l�u� iu�j��i ��� ��hrqi hrq����v��rqH �� o�uk�oz g���i ��

PQ %Wbb� �`_bc� C: ���
	 DH� �	 7<� �	 O !!	 5FH� !�
PR +�� 5FH� !. �R,<9 A9A69FG C: H<9 <CIG9 C: F9DF9G9BH5H=J9G	 5B8 GI7<

G9B5HCFG 5G 897@5F98 9@97H98	 G<5@@ H5?9 H<9 B5A9G C: GI7< D9FGCBG 5G G<5@@ 69 :CIB8
HC <5J9 H<9 <=;<9GH BIA69F C: JCH9G =B GI7< 8=GHF=7H	 5B8 BCH 9@97H98	 5ACIBH=B;
HC HK=79 H<9 BIA69F C: G9B5HCFG K5BH=B;	 =: H<9F9 69 GC A5BM JCH98 :CF� 5B8 CIH C:
H<9G9 G<5@@ 9@97H 6M 65@@CH 5 BIA69F C: G9B5HCFG GI::=7=9BH HC :=@@ ID H<9 J575B7=9G
=B GI7< 8=GHF=7H� 5B8 =B H<=G A5BB9F 5@@ GI7< J575B7=9G G<5@@ 69 :=@@98 ID =B 9J9FM
8=GHF=7H C: H<9 7CAACBK95@H<� 5B8 =B @=?9 A5BB9F 5@@ J575B7=9G =B H<9 G9B5H9	
5F=G=B; 6M 895H<	 F9ACJ5@ CIH C: H<9 GH5H9	 CF CH<9FK=G9	 G<5@@ 69 GIDD@=98 5G GCCB
5G A5M 69	 5:H9F GI7< J575B7=9G G<5@@ <5DD9B�S��

PS +� �� 'D=B=CB C: "IGH=79G	 �
 %5GG� �� (=7?�� ���	 ���P�
 �������
PT �CF 5 899D9F 8=J9 =BHC <CK J575B7=9G =B H<9 %5=B9	 %5GG57<IG9HHG	 5B8

&9K  5ADG<=F9 +H5H9 +9B5H9G K9F9 :=@@98Q5B8	 ACF9 6FC58@M	 <CK H<9 G9B5H9G
K9F9 9@97H98QG99 ,M@9F 195F;5=B	 %�! G������ ����� �������� ���� �� ���� ���
,�)������� ��� +������� G������� �� �����������	 �� -�&� � $� *Y�� �:CFH<7CA=B;
+DF=B; �
���� ,C GCA9 9LH9BH	 �CBB97H=7IH 58CDH98 5 G=A=@5F A9H<C8 =B =HG ����
7CBGH=HIH=CB C: :=@@=B; J575B7=9G 75IG98 6M 5 :5=@IF9 HC 9@97HQGD97=:=75@@M	 =B H<9
7CBH9LH C: 5 H=98 9@97H=CB� �`__� �`_bc� C: ����	 5FH� !!!	 O �� /<=@9 H<=G �FH=7@9
=G BCH ��������" 7CB79FB98 K=H< <CK H=98 9@97H=CBG 5F9 F9GC@J98	 H<9 GMGH9A5H=7
CD9F5H=CB C: H<=G DFCJ=G=CB 7CI@8 <5J9 DFC8I798 J575B7=9G 7CAD5F56@9 HC H<9
:5=@IF9 HC 9@97H =B %5=B9	 %5GG57<IG9HHG	 5B8 &9K  5ADG<=F9� �B8 =H K5G
GCA9K<5H @=?9@M H<5H H<=G KCI@8 <5DD9B� �CBB97H=7IH 9@97H98 =HG GH5H9 G9B5H9
GH5H9K=89	 BCH 6M 8=GHF=7H	 K=H< H<9 HCD HK9@J9 JCH9
;9HH9FG K=BB=B; G95HG	 ��� OO �	
�	 K<=7< H<9CF9H=75@@M A589 =H GI6GH5BH=5@@M @=?9@=9F H<5B IGI5@ H<5H 5 H=98 9@97H=CB
KCI@8 F9GI@H�  CK9J9F	 =B H<9 H9B
M95F D9F=C8 69HK99B ����	 K<9B H<9
7CBGH=HIH=CB K5G 58CDH98	 5B8 ����	 K<9B H<9 7CBGH=HIH=CB K5G 5A9B898 HC
DFCJ=89 :CF 8=GHF=7H
65G98 9@97H=CBG	 BC GI7< H=9G C77IFF98 5B8 H<9 <CIG9
577CF8=B;@M B9J9F D=7?98 5 A9A69F C: H<9 G9B5H9� ��� 195F;5=B	 � (���
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w�h�qh��� gz �s�h��o �o�h��rqH gv� �� x�� i�j����i gz �l� wr��u�JQS

cl� q�y� z��uH s�ul�s� �q o�kl� rj �l� j��o�i �p�qip�q�H rq� rj �l�
�ssr�q�p�q�� x�� hl�oo�qk�i �q hrvu�J cl� hl�oo�qk� x�� �rp�xl��
�qi�u�h�� � ��ys�z�u hl�oo�qk�i �l� s�zp�q� rj � ��o�uz �r �q
�ssr�q��i ����� ��q��ruH �ukv�qk �l�� l� l�i g��q �oo�k�ooz �ssr�q��iJ
Zrx�w�uH �l� ����� �vsu�p� hrvu� i��p����i �l� �v�� �qi ��i����ss�i
�l� tv����rq �o�rk��l�uH lroi�qk �l�� �l� ��ys�z�u l�i gurvkl� �l�
�v�� �q �tv��z xl�q l� �lrvoi~w� gurvkl� �� �q o�xH o��w�qk �l�
hrq����v��rq�o tv����rq vqu��row�iJQT cl� surh��� hrq��qv�i jru ��
o���� �l� q�y� i�h�i�JQU clrvkl �� �� vqho��u �y�h�oz xl�q �l�
surh��� h����iH �� x�� o�n�oz �gro��l�i qr o���u �l�q MUPQH xl�q
�l�u� �� u�hrui �l�� � �s�h��o �o�h��rq �r j�oo � o�k��o���w� w�h�qhz x��
l�oiJRL
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cl��� surw���rq� i�iq~� o��� orqkH lrx�w�uH �qi x�q�
�������� ��"J ��q�vhnz~� x�� �l� j�u�� �r j�oo x��l �l� �irs��rq rj ���
��hrqi hrq����v��rq �q MSUUH rqoz ��w�q z��u� �j��u ��� j�u��J cl� MSUN
hrq����v��rq hrq���q�i � �� ����� �vq��� surw���rqH xl�hl �hl�ivo�i
� u�j�u�qivp jru � q�x hrq����v��rq�o hrqw�q��rq �� �l� u�kvo�uoz
�hl�ivo�i MSUS �o�h��rqJRM [j �l� wr��u� �vssru��i � hrqw�q��rq ��
�l�� �o�h��rq��qi �k��q �� �l� MSUT �o�h��rq��l�q rq� xrvoi g�
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l�oiJRN [� x�� �q �qw�����rq �l�� ��q�vhn��q� rw�uxl�op�qkoz
�hh�s��iJ cl� krw�uqp�q� hu����i gz �l� MSUN hrq����v��rq x��
x�i�oz w��x�i �� �q��Ii�prhu���h���(������" �l� ����� ��q���JRO

cl� ����� lrv�� z��oi�i �r svgo�h su���vu�H u�s����ioz wr��qk �q
j�wru rj � q�x hrqw�q��rq �w�q �q �iw�qh� rj �l� �vq��� surw���rqJRP

Xv� �l� ��q��� u�m�h��i ��hl rj �l��� �jjru��H �q s�u� g�h�v�� ��
x�q��i �r su���uw� ��� �qi�u�h� �o�h��rqJRQ Zrx�w�uH �l� �vq���
surw���rq �qi�i vs x�qq�qk rv�H �qi � hrqw�q��rq x�� h�oo�i jru
MSUUJ W� �l� hrqw�q��rqH i�o�k���� rw�uxl�op�qkoz �vssru��i
p�n�qk �l� ��q��� i�u�h�oz �o�h��iJRR clrvkl �l� i�o�k���� �q����ooz
�lrvkl� �l�� j�oo�qk ��q��� �qi lrv�� w�h�qh��� �lrvoi rhhvu gz
i�jj�u�q� surh�ivu��HRS �l� �irs��i hrq����v��rq surw�i�i �l�� gr�l
xrvoi g� j�oo�i gz �s�h��o �o�h��rq�JRT

cl� ^�uzo�qi b���� b�q��� �w�q�v�ooz �ys�u��qh�i � ��p�o�u
rw�ul�voH o�uk�oz iv� �r svgo�h rssr����rq �r ��� �ql�u�q�oz
vqi�prhu���h q��vu�J [�� �qi�u�h� �o�h��rq �jj�h��w�oz rs�u���i �� �
guv��ooz �jj�h��w� k�uuzp�qi�u jru �l� el�k a�u�zJ cl� el�k� x�u�
ju�tv�q�oz �go� �r x�q � p�mru��z rq �l� �o�h�ru�o hroo�k� gz uvqq�qk
vs �l� �hru� �q �l� �����~� o���� srsvo���iH �qi �l�u�jru�
rw�uu�su���q��iH hrvq������w�q �� �l�z or�� �l� �����x�i� wr��J
el�q �l�z xrq � p�mru��z rq �l� �o�h�ru�o hroo�k�H �l�z hrvoi �o�h�
�)��" p�pg�u rj �l� ��q���H �q rssru�vq��z �l�z v�v�ooz �rrn
�iw�q��k� rjJRU Wqi �l� p��lri rj j�oo�qk w�h�qh��� x�� v��i �r

RN +��
RO �`eW��	 � (�� BCH9 ��	 5H �
�P
��
RP +�� 5H �
�P
�	 �
��
RQ +�� 5H �
�� R!B8=F97HS 9@97H=CB IB89FG9@@G H<9 DC=BHQ5H H<5H H=A9	 5 A5>CF=HM

C: H<9 G9B5H9 <58 699B 9@97H98 6M CH<9F A9A69FG C: H<9 G9B5H9	 BCH H<9 9@97HCFG�
�H 69GH	 H<5H A95BH H<5H 5 A5>CF=HM C: H<9 G9B5H9 <58 699B ���������" 9@97H98� +��

RR +�� 5H ����
RS +�� 5H ���� 'B9 C: H<9 =B=H=5@ DFCDCG5@G K5G H<5H H<9 #9BHI7?M  CIG9 C:

*9DF9G9BH5H=J9G CI;<H HC 69 H5G?98 K=H< :=@@=B; GH5H9 G9B5H9 J575B7=9G	 ���	 D9F<5DG
=BGD=F98 6M <CK J575B7=9G =B H<9 %5GG57<IG9HHG 5B8 &9K  5ADG<=F9 +H5H9
+9B5H9G K9F9 :=@@98�

RT #f� �`_bc� C: ����	 5FH� !!	 O �
 �R,<9 ;9B9F5@ 5GG9A6@M G<5@@ F9;I@5H9 6M
@5K 6M K<CA 5B8 =B K<5H A5BB9F KF=HG C: 9@97H=CB G<5@@ 69 =GGI98 HC :=@@ H<9
J575B7=9G K<=7< A5M <5DD9B =B 9=H<9F 6F5B7< H<9F9C:�S��

RU �� �@5F?9  5;9BG=7?	 ,�)�� ���� �� ,����� �� =M>O� 	��"����H� 
������
�� ��� #��� ,��������	 �� %��  [bc� %W�� ���	 ���P�� ������� 'B@M CB79 K5G



*+��+%I R���%�+G� QSU

��p�o�u �jj�h�� ivu�qk rq� s�u�ri rj ��p�H jrvu���q rv� rj j�j���q
��q��ru� l�i g��q �o�h��i �r �l��u sr����rq� qr� gz �l� ��������H gv�
gz �l��u ������� ��JSL Wqi g�h�v�� �l� o�k��o��vu� �o�h��i �l�
krw�uqruH � o�k��o��vu� �o�h��i gz � p�qru��z x�� �go� �r hrq�uro
w�u�v�ooz �oo p�hl�q��p� rj ����� krw�uqp�q�JSM

cl� MTOR �o�h��rq surw�i�� � su�h��h�o �y�pso� rj lrx g�ioz
�l�� xrun�iJ ��prhu��� xrq j�j�zI�lu�� s�uh�q� rj �l� �����x�i�
wr��H gv� g�h�v�� rj p�o�ssru��rqp�q�H rqoz �o�h��i q�q����q rv� rj
jru�z �o�h�ru�H xl�hl xrvoi l�w� �oorx�i �l� el�k� �r �o�h� �
vq�q�prv� el�k ��q���JSN cl� ��prhu���h �o�h�ru� u�jv��i �r �oorx
�l�� �r l�ss�q �qi �g�hrqi�iH i�qz�qk �l� �o�h�ru�o hroo�k� �l�
hrq����v��rq�ooz p�qi���i tvruvpJSO _�kr�����rq� hrpp�qh�iH �qi
�l� ��prhu���h �o�h�ru� u�jv��i �r p��� vqo��� �l� el�k �o�h�ru�
surp���i �r �o�h� � ��prhu���h ��q��� p�mru��zJSP [q �l��u �g��qh�H
lrx�w�uH qr� rqoz hrvoi �l� ��q��� qr� g� �o�h��iH gv� q���l�u hrvoi
�l� krw�uqruH �jj�h��w�oz ku�qi�qk �l� ����� �r � l�o�JSQ cl� svgo�h~�
s����qh� xru� rv�H �qi �� �l� jroorx�qk prq�l~� ����� lrv��
�o�h��rq�H �l� el�k� xrq �q rw�uxl�op�qk w�h�ruzJSR cl� �o�h�ru�
hrqh�i�i �qi u��vuq�i �r �l� ����� h�s���oH surw�i�qk �l� u�tv�����
tvruvpH �qi � vq�q�prv� el�k ��q��� x�� �o�h��iJSS Xv� �lrvkl
�l� ��prhu��� or�� �l� g���o�H �l�z xrq �l� x�uJ cl� q�x el�k
o�k��o��vu� �pgu�h�i w��� hrq����v��rq�o u�jrup�H �qhovi�qk �

�l� ^�uzo�qi b���� b�q��� qr� vq�q�prv�oz hrpsr��i rj p�pg�u� rj rq� s�u�z�
�q MTNRH xl�q �l� _���rq�o ��svgo�h�q� xrq � p�mru��z rq �l� �o�h�ru�o hroo�k�J
b�y rj �l� _���rq�o ��svgo�h�q �o�h�ru� mr�q�i x��l �l� jrvu���q ��i�u�o���
�o�h�ru� �r �o�h� �o�w�q _���rq�o ��svgo�h�q� �qi jrvu ��i�u�o���� �r �l� ^�uzo�qi
b�q���J X�uq�ui �J b���q�uH ��� G�������� ������� ��� ��� ������ �� 	��"���� ���
��� %������� R�� � ��� G�������H �� W^Y�[�W_ Z[bc`�[�W] Wbb`�[Wc[`_
W__dW] �Ya`�c �`� MTUQ MOP Fe��l�qk�rqH �J�JH �rw�uqp�q� au�q��qk `jj�h�
MTURGJ
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srsvo�uoz �o�h��i krw�uqru �qi ��q��� �qi �l� j�oo�qk rj ��q���
w�h�qh��� gz �s�h��o �o�h��rqJST

[q ^����hlv�����H �l� ���v� rj j�oo�qk ��q��� w�h�qh��� x��
�q��u�x�q�i x��l �l� p��lri gz xl�hl ��q��ru� x�u� �o�h��i��q �l�
MSTL hrq����v��rqH ��q��� h�qi�i���� x�u� rqoz �o�h��i �j �l�z
u�h��w�i � p�mru��z rj �l� wr��JSU [j qr h�qi�i��� �q � s�u��hvo�u
i���u�h� u�h��w�i � p�mru��zH �l�q qr h�qi�i��� x�� �o�h��iH hu����qk
� w�h�qhz �l�� �l� o�k��o��vu� �l�q j�oo�iJTL cl��� w�h�qh���H xl�hl
���" rhhvuu�i g�h�v�� rj � j��ovu� �r x�q � p�mru��z rj �l� wr��H
�rp���p�� u��vo��i �q �l� o�k��o��vu� s�hn�qk g��x��q � tv�u��u �qi
�lu�� tv�u��u� rj �l� �q��u� ��q���TM �qi hrvoi �rp���p�� g� �qrvkl
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%WbbW�ZdbYccb ��� ��CGHCB	 /<=H9 � (CHH9F ����� �F9A5F?G C: �9@9;5H9
�9CF;9 &� �F=;;G� �R�IF=B; H<9 @5GH :9K M95FG	 :FCA G=LH99B HC H<=FHM A9A69FG C:
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H<9 DCDI@5F JCH9�S�� �975IG9 C: H<9 =B:F9EI9B7M K=H< K<=7< <CIG9 5B8 G9B5H9
>CIFB5@G K9F9 DF=BH98 69:CF9 H<9 ���
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K=H< K<=7< J575B7=9G C77IFF98 =B H<9 %5GG57<IG9HHG +9B5H9�  CK9J9F	 H<9
5J5=@56@9 85H5 G<CK GCA9 FCI;< HF9B8@=B9G� !B H<9 ���
G 5B8 ���
G	 DF=CF HC H<9
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�r �oorx � s�u�z �r g� l�qi�i hrq�uro rj �l� ��q��� i��s��� or��qk �l�
srsvo�u wr��JTN Whhrui�qkozH �l� irp�q�q� sro���h�o s�u���� �qk�k�i
�q k�p��p�q�l�s x��l ��hl r�l�uH p�q�svo���qk �l� qvpg�u rj
h�qi�i���� �q n�z i���u�h�� �r i�su�w� �l��u rssrq�q�� rj p�mru�����H
�l�u�gz �oorx�qk w�h�qh��� �r g� j�oo�i gz �l� o�k��o���w� p�mru��zJTO

�roorx�qk i�h�i�� �q xl�hl �l� el�k a�u�z l�i gorhn�i
i�prhu���h u�jrup�H � hrq����v��rq�o hrqw�q��rq x�� hrqw�q�i �q
MTQOJTP clrvkl �l� i�o�k���� �� �l� hrqw�q��rq gu��joz i��hv���i �l�
�i�� rj hl�qk�qk �l� p��lri rj j�oo�qk ��q��� w�h�qh���TQ �qi
�y��q��w�oz i�g���i �l� p�u��� rj �qi�qk �l� p�mru��z u�tv�u�p�q�
jru o�k��o���w� �o�h��rq�HTR q���l�u ���v� x�� �qhovi�i �q �qz rj �l�
sursr��o� �vgp����i �r wr��u�JTS b�w�u�o z��u� o���uH �l� el�k

DC=BHG 8IF=B; H<CG9 HKC 897589G	 ACF9 H<5B <5@: C: H<9 G9B5H9 K5G G9@97H98 6M H<9
�9B9F5@ �CIFH� �IH 6M H<9 ���
G	 H<9 *9DI6@=75B (5FHM <58 7CA9 HC 8CA=B5H9 H<9
GH5H9	 5B8 G9B5H9 J575B7=9G 897F95G98 HC N9FC� ��� 195F;5=B	 � (�� BCH9 ���
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o�k��o��vu� �vhh���jvooz �p�qi�i �l� ����� hrq����v��rq �r �oorx
o�k��o��ru� �r x�q �o�h��rq� x��l sovu�o����� rj �l� wr��JTT [q MTQUH �l�
^����hlv����� o�k��o��vu�H �l�q irp�q���i gz ��svgo�h�q�HTU sv� �q
�p�qip�q� rq �l� g�oor� jru �l� jroorx�qk z��u �l�� �vhh���jvooz
�qi�i �l� o�k��o��vu�~� �g�o��z �r j�oo ��q��� w�h�qh��� �qi �q����i
surw�i�i jru �s�h��o �o�h��rq�JUL

^��q� �qi _�x Z�ps�l�u� �w�q�v�ooz jroorx�i
^����hlv�����~� o��i �q u�tv�u�qk �s�h��o �o�h��rq� jru ��q���
w�h�qh���H gv� qr� vq��o �l� �qi rj �l� h�q�vuzJ cl� hl�qk�� x�u�
iu�w�q gr�l gz n��q sro���h�o ��u���kz �qi gz � i���u� �r p�n� �l�
o�k��o��vu� pru� i�prhu���hJ cl� su�h��h�o hrq��tv�qh� rj u�tv�u�qk
�l� o�k��o��vu� �r s�hn jurp su�w�rv�oz vq�vhh���jvo h�qi�i����
xl�q j�oo�qk � w�h�qhz x�� �l�� �� �jj�h��w�oz l�qi�i hrq�uro rj �l�
���� �r �l� rssr��qk sro���h�o s�u�zJ [q _�x Z�ps�l�u�H o�k��o��ru�
�ss�u�q�oz jrvqi � ho�w�u x�z �urvqi �l���u��l�u �l�q ��o�h��qk �l�
��hrqiIso�h� h�qi�i��� jurp �l� su�w�rv� �o�h��rqH �l�z xrvoi
��o�h� �rp�rq� xlr u�q �� � �l�uiIs�u�z h�qi�i��� �qi xlr l�i
u�h��w�i rqoz � l�qijvo rj wr���JUM Wqi _�x Z�ps�l�u�H o�n�
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H<9 79BHIFM��
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^����hlv�����H u�tv�u�i ����� ��q��� h�qi�i���� �r u�h��w� � p�mru��z
rj �l� wr�� �q rui�u �r x�q vqi�u �l� MSTP hrq����v��rqHUN �oorx�qk
�l� o�k��o��vu� �r ��o�h� ��q��ru� xl�q qr h�qi�i��� u�h��w�i �
p�mru��zJ

cl�� p�mru��z u�tv�u�p�q�H hrpg�q�i x��l �l� krw�uqru~�
hrq����v��rq�o srx�u �r �y�p�q� �o�h��rq u��vuq� �qi ���v�
�vpprq��� �r �l� x�qq�u�HUO o�i �r �q �ysor��w� ���v���rq �q MTSQJ
[q �l�� z��u~� ^�uhl o�k��o���w� �o�h��rq�HUP �� �ss��u�i �l��
��svgo�h�q� xrvoi x�q � q�uurx p�mru��z �q �l� _�x Z�ps�l�u�
b�q���J [q �l� b�hrqi �qi Yo�w�q�l ����u�h��H �l��u h�qi�i���� l�i
xrq �l� ��hrqiIpr�� wr���H gv� qr rq� �q ���l�u i���u�h� l�i u�h��w�i

 5ADG<=F9 �CBGH=HIH=CB5@ �CBJ9BH=CB =B ���� 5B8 H<9 5IH<CF C: H<9 7CBGH=HIH=CB5@
5A9B8A9BH HC DFCJ=89 :CF GD97=5@ 9@97H=CBG	 DFCJ=898 7C@CF:I@ 7CAA9BH5FM HC
=@@IGHF5H9 H<=G DC=BH�
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7CIFG9G� K9 AIGH 7<CCG9 H<9 75B8=85H9 K<C <58 H<9 B9LH <=;<9GH
BIA69F C: JCH9G	 5B8 =B H<5H 75G9 <9 KCI@8 69 C: H<9 CDDCG=H9
DC@=H=75@ D5FHM	 5B8 H<9 8=GHF=7H KCI@8 69 A=GF9DF9G9BH98� CF K9
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75GH :CF <=A	 D9F<5DG =B >C?9	 5B8 K<C KCI@8 F9DF9G9BH
BC6C8M � � � � !B ���� H<9F9 K5G 5B 9@97H=CB K<9F9 �@J5< +A=H<
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;9B9F5@@M 69@=9J98 � � � � ! 8C BCH H<=B? H<9 F9GI@H G<CK98 H<5H 5
G=B;@9 A5B K<C JCH98 :CF H<5H �@J5< +A=H< 6IH :9@H 5G<5A98 C:
<=G 57H=CB	 5G ! IB89FGHCC8 H<9 ;9BH@9A5B :FCA �CJ9F HC GH5H9
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u�su���q����w�� xlr u�su���q��i �l� ��q��� i���u�h�JMLN Xv� �l�� �jjru�
surw�i vq�vhh���jvoH �qi �r �� �l� MTTU �rq����v��rq�o �rqw�q��rqH
� i�o�k��� sursr��i �p�qi�qk �l� hrq����v��rq �r u�tv�u� � �s�h��o
�o�h��rq �j � ��q��ru w�h���i l�� ���� xl�o� �q rjj�h�JMLO �roorx�qk
�rp� �q����o rssr����rq �r �l� �i��HMLP �l� hrqw�q��rq �irs��i �l�
sursr��oH xl�hl x�� �ssurw�i gz wr��u� x��l ��w�q�zIjrvu s�uh�q�
rj �l� wr��JMLQ cl� o�k��o��vu� u����q�i �l� �g�o��z �r �o�h� ��q��ru� �j
qr h�qi�i��� u�h��w�i � p�mru��z vq��o MUMNH xl�q �l� hrq����v��rq
x�� �p�qi�i �k��q �r ��psoz u�tv�u� � sovu�o��zJMLR Wj��u �l��H �l�
o�k��o��vu� �l�ru���h�ooz u����q�i �l� �g�o��z �r j�oo ��q��� w�h�qh���
�j �l� s�u�rq xlr u�h��w�i � sovu�o��z rj �l� wr�� x��q~� tv�o�j��iHMLS

gv� �l�� sr���g�o��z x�� u�prw�i xl�q �l� hrq����v��rq x�� �p�qi�i
�q MURT �r u�tv�u� � q�x �o�h��rqJMLT cri�zH �l� o�k��o��vu� ���oo
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A95BH H<5H H<9=F *9DI6@=75B CDDCB9BHG <58 KCB 5 A5>CF=HM C: H<9 JCH9G :CF
B ������� 75B8=85H9G 5B8 K9F9 9BH=H@98 HC H<9=F G95HG� +�� 5H ���� ,<9 &9K
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jrup�o rs�q�rq jurp �l� bvsu�p� \vi�h��o �rvu�H xl�hl vo��p���oz
hrqhovi�i �l�� �l� ��q��� l�i �h��i vqo�xjvoozJMMQ

�roorx�qk �l�� �qi r�l�u hrq�urw�u����H �l� p�mru��z wr��
u�tv�u�p�q� x�� �o�rk��l�u �gro��l�i �q MTSQJMMR W hrq����v��rq�o
hrpp����rq hrqw�q�i �q MTSQ u�hrpp�qi�i ��� �gro���rqH �qi �l�
o�k��o��vu� tv�hnoz prw�i �r �irs� ��JMMS cl� w�h�qhzIj�oo�qk
surh�ivu�H xl�hl �jj�h��w�oz rgo�k���i �l� p�mru��z �r �vuu�qi�u �
���� �r �l� p�qru��z s�u�z �j � w�h�qhz rhhvuu�iHMMT x�� ��p�o�uoz
�gro��l�i �q MTUUHMMU xl�q ��svgo�h�q� �vhh���jvooz
k�uuzp�qi�u�i �l�p��ow�� �q�r � vq�q�prv�H OM�L p�mru��z �q �l�
����� ��q��� �qi � hrpp�qi�qk MNR�NQ p�mru��z �q �l� �����
lrv��JMNL

[[J cZY ceY_c[YcZ �Y_cd�f W�`ac[`_ `� ]Y�[b]Wc[�Y
Waa`[_c^Y_cb

W� �l� �qi rj �l� q�q����q�l h�q�vuzH �opr�� �w�uz ����� u�tv�u�i
�s�h��o �o�h��rq� �r j�oo o�k��o���w� w�h�qh���JMNM clrvkl �l�

MMQ &(����� �� ��� � ������	 �� %9� 5H ���P���
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75B8=85H9G� -DCB H<9 895H< C: 5 G9B5HCF :FCA CB9 DC@=H=75@ D5FHM =H KCI@8 H<9B 69
B979GG5FM HC 7<CCG9 5 A9A69F :FCA H<9 CH<9F D5FHM HC :=@@ <=G D@579�S %9� $9;�
*97CF8	 ��H< $9;�	 *9;� +9GG� ��� �%5F� ��	 ����� �GH5H9A9BH 6M H<9 7<5=F��

MMU +��� �
�	 ��H< $9;�	 *9;� +9GG� �%9� ������
MNL �dX[_	 � (�� BCH9 ��	 5H ��� (9H9F  � �F;9FG=B;9F	 ��� 
������� ��� ������
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J575B7=9G� ,<9 GH5H9 =B=H=5@@M <58 5 IB=75A9F5@ @9;=G@5HIF9 5B8 58898 5 G9B5H9 =B
����� !B H<9 7CBGH=HIH=CB5@ 5A9B8A9BH 7F95H=B; H<9 G9B5H9	 H<9 @9;=G@5HIF9 K5G
;F5BH98 H<9 56=@=HM HC 89H9FA=B9 <CK J575B7=9G K9F9 :=@@98� .c� �`_bc� C: ����	
7<� �	 O ���  CK9J9F	 H<9 @9;=G@5HIF9 8C9G BCH 5DD95F HC <5J9 9J9F 8CB9 GC�
�88=H=CB5@@M	 H<9 7CBGH=HIH=CB A589 BC A9BH=CB C: :=@@=B; GH5H9 <CIG9 J575B7=9G	
5B8 7CBH9ADCF5B9CIG 577CIBHG 7CB7@I898 H<5H =H K5G =ADCGG=6@9 HC :=@@ H<9A� ���
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ju�tv�qhz x��l xl�hl �s�h��o �o�h��rq� ��� ���" rhhvuu�i ��
tv����rq�go�HMNN �l� u�tv�u�p�q� x�� qrq��l�o��� huz���oo���i �q
����� hrq����v��rq�H ����� ����v���H ru gr�lJ cl�� o�k�o i����qh��rq�
q�p�ozH xl��l�u �l� u�tv�u�p�q� rj �s�h��o �o�h��rq� ru�k�q���i �q �
hrq����v��rq ru � ����v����qi�i vs p����u�qk � ku��� i��o �q �l� ��uoz
�x�q����l h�q�vuzJ b����� �l�� l�i rqoz � ����v�ruz u�tv�u�p�q� rj
�s�h��o �o�h��rq� l�i � pvhl �����u ��p� �irs��qk o�k��o���w�
�ssr�q�p�q� �hl�p��J cl�� a�u� �vpp�u���� �l� l���ruz rj
o�k��o���w� �ssr�q�p�q� �hl�p�� �q �l� q�q����q�l h�q�vuzJ b�h��rq
W i��hu�g�� �l� pr�� surivh��w� s�u�ri rj ��p� �q xl�hl ������
�irs��i o�k��o���w� �ssr�q�p�q����o�w�q ������ i�i �r jurp MUMM
�r MUORH � s�u�ri rj ��p� �l�� �qhovi�i �l� �x�o�kl� rj �l� aurku����w�
Yu�J W i�h�i�Iorqk ovoo rhhvuu�i g��x��q �l�� s�u�ri rj kurx�l �qi
�l� q�y���vpp�u���i gz b�h��rq X�xl�hl g�k�q �q �l� p�iI
MUPL� �qi hrq��qv�i �q�r �l� p�iIMURL�J Wj��u �l�� s�u�riH rqoz jrvu
������ �irs��i o�k��o���w� �ssr�q�p�q��H x��l _ru�l ��nr�� �q NLLL
�� �l� pr�� u�h�q�J W� �l� ��p� ��p�H j�w� rj �l� ��y hvuu�q� ��uu��ru���
rj �l� dq���i b����� �o�r �irs��i o�k��o���w� �ssr�q�p�q��H ���l�u
�lurvkl u�w���rq� rj �l��u ruk�q�h �h�� ru ��uu��ru��o hrq����v��rq�
�ssurw�i gz �rqku���J cl� ��uu��ru��o �irs��rq rj o�k��o���w�
�ssr�q�p�q�� �� i��hu�g�i �q b�h��rq �J

�� ��� ,�N���(���� �� ���������)� �((���������

cl� �x��hl �r ��psru�uz o�k��o���w� �ssr�q�p�q�� �� �rp�xl��
�q��u�x�q�i x��l �l� u���j�h���rq rj �l� b�w�q���q�l Wp�qip�q� �r
�l� �rq����v��rqH xl�hl surw�i�i jru �l� i�u�h� �o�h��rq rj

�`^^� c` (�YaW�Y � (�YbY_c �^Y_�^Y_cb c` cZY �`_bc[cdc[`_	
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MRT ,<=G 5DD95FG	 :CF F95GCBG H<5H 5F9 BCH 9BH=F9@M 7@95F	 HC <5J9 699B 5

89@=69F5H9 ACJ9� !B <=G ���� +H5H9 C: H<9 +H5H9 588F9GG	 �CJ9FBCF %=7<59@ .�
�=+5@@9 GD97=:=75@@M 75@@98 CB H<9 @9;=G@5HIF9 HC 5A9B8 H<9 7CBGH=HIH=CB RK=H<
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hrq����v��rq x�� �p�qi�i �r surw�i� � s�u�oo�o p��lri �r j�oo �����
lrv�� w�h�qh��� �q MURTJMRU c�qq�����H p��qxl�o�H hrqw�q�i �
hrq����v��rq�o hrqw�q��rq �q MURQ �l�� hrq��i�u�i � �o�x rj
hrq����v��rq�o hl�qk��H �qhovi�qk �o��u�qk �l� p��lri gz xl�hl
o�k��o���w� w�h�qh��� x�u� j�oo�iJ do��p���ozH �l� i�o�k���� g�hn�i
�q �p�qip�q� �l�� ku�q��i �l� �ssr�q�p�q� srx�u �r hrvq�z
hrpp����rq�H �lrvkl �l�z u�s����ioz u�m�h��i �jjru�� �r u�tv�u�
��p�Is�u�z �ssr�q�p�q��JMSL

Wj��u �l��H �l� s�h� hrq��i�u�goz �orx�i �� �l� ����� o�w�oJ `qoz
jrvu pru� ������ �irs��i �ssr�q�p�q� �hl�p��J cl� j�u�� rj �l���
x�� [oo�qr��H �q MUSLH jroorx�qk � hrq����v��rq�o hrqw�q��rq �l�� �rrn
so�h� rw�u �l� su�w�rv� �xr z��u�J cl� [oo�qr�� �rq����v��rq�o b�viz
�rpp����rq surw�i�i �l� hrqw�q��rq x��l � l���ruz rj �l� �����~�
�s�h��o �o�h��rq u�tv�u�p�q� �qi hrqivh��i � gu��j �vuw�z rj lrx
������ �o��xl�u� �q �l� hrvq�uz j�oo�i w�h�qh���JMSM do��p���ozH �l�
�rpp����rq �irs��i � ��p�Is�u�z �ssr�q�p�q� �z���pH gv� �o�r

F9:9F9B79 HC H<9 :=@@=B; C: J575B7=9G =B H<9 GH5H9 G9B5H9 C: '<=C�S  � "`d�_W]	
�
�H< $9;�	 �9B� +9GG� ���� �'<=C ������

MRU �A9B898 +I6GH=HIH9  � "C=BH *9G� �	 �
�H< $9;�	 *9;� +9GG� �'<=C ������
,<=G ACJ9 CB@M 75A9 5:H9F IBGI779GG:I@ DFCDCG5@G =B ����	 ����	 ����	 5B8 H<9
IF;=B; C: "5A9G *<C89G =B �����  � "`d�_W]	 �
�H< $9;�	 �9B� +9GG� ��� �'<=C
������  � "`d�_W]	 �
�H< $9;�	 +D97� +9GG� ��P�� �'<=C ������ +� "`d�_W]	
�
�H< $9;�	 +D97� +9GG� ��P�� �'<=C ����� �A9GG5;9 C: �CJ9FBCF "5A9G *<C89G�
�IF;=B; H<9 GH5H9 @9;=G@5HIF9 HC RDFCDCG9 5B 5A9B8A9BH CF 5A9B8A9BHG HC �FH=7@9
!!	 +97H=CBG �	 � 5B8 �� C: H<9 �CBGH=HIH=CB C: '<=C HC 7<5B;9 H<9 H=A9 C: 9@97H=CB
5B8 H<9 H9FA C: C::=79 C: *9DF9G9BH5H=J9G	 5B8 HC DFCJ=89 :CF H<9 :=@@=B; C:
J575B7=9G =B H<9  CIG9 C: *9DF9G9BH5H=J9G	 5B8 HC DFCJ=89 :CF H<9 <C@8=B; C:
5BBI5@ G9GG=CBG C: H<9 �9B9F5@ �GG9A6@MS��  � "`d�_W]	 �
�H< $9;�	 �9B� +9GG�
���	 ��� �'<=C ������ +� "`d�_W]	 �
�H< $9;�	 �9B� +9GG� �
� �'<=C ������

MSL ,Y__� �`_bc� �`_�Y_c[`_	 "`d�_W] W_� (�`�YY�[_�b `� cZY
$[^[cY� �`_bc[cdc[`_W] �`_�Y_c[`_ =L	 ���	 ��� ������ 3<9F9=B5:H9F ����
,Y__YbbYY �`_bc[cdc[`_W] �`_�Y_c[`_ "`d�_W]4� � GI6G9EI9BH
7CBGH=HIH=CB5@ 7CBJ9BH=CB	 <9@8 =B ����	 GI6GH5BH=5@@M DI@@98 657? H<9 5DDC=BHA9BH
G7<9A9 58CDH98 =B ����� -B89F H<9 ���� 5A9B8A9BH	 7CIBHM 7CAA=GG=CBG 7CI@8
CB@M A5?9 5DDC=BHA9BHG =: @9GG H<5B 5 M95F F9A5=B98 =B H<9 @9;=G@5HCFUG H9FA�
CH<9FK=G9	 H<9M KCI@8 69 F9D@5798 5H 5 GD97=5@ 9@97H=CB� $9K=G $5G?5	 ��� =@??
������� ������� ������ ���)������	 �� ,Y__� $� *Y�� ���	 ��� �������

MSM �Y`��Y����W�Y_�*dX[_���`Z_	 ,ZY !]][_`[b�`_bc[cdc[`_� �_
�__`cWcY� W_� �`^aW�Wc[�Y�_W]fb[b ���P�
 �������
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k�w� �l� o�k��o��vu� �l� �g�o��z �r jvu�l�u �urq rv� �l� i����o�JMSN

Wu��rq� u�I�irs��i � o�k��o���w� u��ssr�q�p�q� �hl�p� �q MUTSHMSO

w�u�v�ooz �i�q��h�o �r xl�� �� u�s��o�i ��y�zIjrvu z��u� ��uo��uJMSP _�x
\�u��z �irs��i � hrq����v��rq�o �p�qip�q� �q MUTT �psrx�u�qk �l�
sro���h�o s�u�z rj �l� su�i�h���ru �r j�oo l�u w�h�qhzJMSQ ��q�oozH �q
NLLLH _ru�l ��nr�� wr��u� �ssurw�i �q �p�qip�q� �oorx�qk �l�
o�k��o��vu� �r i���up�q� lrx w�h�qh��� �u� j�oo�iHMSR xl�hl �� i�i �l�
q�y� z��uH �oorx�qk sro���h�o s�u���� �r i�u�h�oz j�oo w�h�qh���JMSS

�� �����������< ������!������< ��� #������� �� ��� ����<
��� ���������)� �((���������

[qi�s�qi�q�oz rj �l� ������H �l� ��uu��ru��� rj �l� dq���i b�����
�o�r �irs��i o�k��o���w� �ssr�q�p�q� �hl�p��H gv� �q tv��� i�jj�u�q�
x�z�J ��w�q �l�� �l� ��uu��ru��� �u� ruk�q���i vqi�u �l� �v�s�h� rj
�l� j�i�u�o krw�uqp�q�H �l� ��uvh�vu� rj �l��u krw�uqp�q�� ��

MSN !]]� �`_bc� 5FH� !.	 O ��8� �R/=H<=B H<=FHM 85MG 5:H9F 5 J575B7M C77IFG	 =H
G<5@@ 69 :=@@98 6M 5DDC=BHA9BH 5G DFCJ=898 6M @5K� !: H<9 J575B7M =G =B 5 +9B5HCF=5@
C::=79 K=H< ACF9 H<5B HK9BHM
9=;<H ACBH<G F9A5=B=B; =B H<9 H9FA	 H<9 5DDC=BH98
+9B5HCF G<5@@ G9FJ9 IBH=@ H<9 B9LH ;9B9F5@ 9@97H=CB	 5H K<=7< H=A9 5 +9B5HCF G<5@@
69 9@97H98 HC G9FJ9 :CF H<9 F9A5=B89F C: H<9 H9FA� !: H<9 J575B7M =G =B 5
*9DF9G9BH5H=J9 C::=79 CF =B 5BM CH<9F +9B5HCF=5@ C::=79	 H<9 5DDC=BHA9BH G<5@@ 69
:CF H<9 F9A5=B89F C: H<9 H9FA� �B 5DDC=BH99 HC :=@@ 5 J575B7M G<5@@ 69 5 A9A69F C:
H<9 G5A9 DC@=H=75@ D5FHM 5G H<9 D9FGCB <9 GI77998G�S��

MSO �7H C: �DF� ��	 ����	 7<� ���	 ���� �F=N� +9GG� $5KG ����
MSP ���(��� ��� �R!: 5 J575B7M C77IFG =B H<9 @9;=G@5HIF9	 H<9 6C5F8 C:

GID9FJ=GCFG C: H<9 7CIBHM =B K<=7< H<9 5::97H98 @9;=G@5H=J9 8=GHF=7H =G @C75H98 G<5@@
5DDC=BH � � � 5 EI5@=:=98 9@97HCF HC :=@@ H<9 J575B7M K<C � � � 69@CB;G HC H<9 G5A9
DC@=H=75@ D5FHM � � � 5G H<9 D9FGCB 9@97H98 HC CF 5DDC=BH98 HC H<9 C::=79 =AA98=5H9@M
69:CF9 H<9 J575B7M�S�	 !��� �7H C: �96� ��	 ����	 7<� ��	 ���� �F=N� +9GG� $5KG
�� �R/<9B9J9F 5 J575B7M C77IFG =B 9=H<9F  CIG9 C: H<9 $9;=G@5HIF9 � � � H<9 �C5F8
C: +ID9FJ=GCFG C: H<9 7CIBHM K<9F9 GI7< J575B7M C77IFG 5F9 � � � 8=F97H98 HC
:CFH<K=H< 5DDC=BH GCA9 EI5@=:=98 9@97HCF	 K<C G<5@@ 69 C: H<9 G5A9 DC@=H=75@ :5=H<
5B8 69@CB; HC H<9 G5A9 DC@=H=75@ D5FHM	 � � � 5G <=G =AA98=5H9 DF98979GGCF HC GI7<
C::=79	 HC :=@@ GI7< J575B7M�S��

MSQ &�"� �`_bc� 5FH� !.	 O �	 D5F5� ��
MSR +�� O ���
MSS &��� �Y_c� �`�Y O ����
��
�
 ��
�
��
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-<<;5:@91:@? C41: �;:3>1?? -91:010 @41 �;:1?G&4-2>;@4 �/@�
C45/4 ;>3-:5F10 @41 @1>>5@;>5-8 3;B1>:91:@� �;:3>1??K? 	���
-91:091:@ <>;B5010 2;> ?-91�<->@E -<<;5:@91:@? @; .1 9-01 .E
@41 3;B1>:;> 5: /;:?A8@-@5;: C5@4 @41 <;85@5/-8 <->@E ;2 @41 2;>91>
8135?8-@;>�MSU '41 $A1>@; %5/-: 8135?8-@A>1 4-0 >1=A1?@10 @41 /4-:31
5: 	��� .1/-A?1 @41 �;:1?G&4-2>;@4 �/@ 9-01 :; <>;B5?5;: 2;>
25885:3 B-/-:/51? ;2 ?1:-@;>? 181/@10 -@�8->31 -:0 0A1 @; @41
<>;45.5@5B1 /;?@? ;2 4;805:3 ?<1/5-8 181/@5;:?�MTL �;C1B1>� @41
�;;B1> -095:5?@>-@5;: 4-0 ;.61/@10 @; @41 8135?8-@5;: C41: 5@ C-?
<>1B5;A?8E /;:?501>10� ;: @41 3>;A:0? @4-@ 5@ IC;A80 @1:0 @; 5:61/@
@41 3;B1>:;> @; -: A:01?5>-.81 013>11 5:@; @41 5:@1>:-8 -22-5>? ;2 @41
<;85@5/-8 <->@51? ;2 $;>@; %5/;�JMTM '41 181/@5;: ;2 �>-:785:
%;;?1B18@ A8@59-@18E <-B10 @41 C-E 2;> @41 /4-:31� -:0 0A>5:3 @41
?1/;:0 %;;?1B18@ -095:5?@>-@5;:� @41 �1<->@91:@ ;2 @41 �:@1>5;> 4-0
:; ;.61/@5;: @; :1->8E 501:@5/-8 8135?8-@5;:�MTN C45/4 A8@59-@18E
<-??10�

*41: $A1>@; %5/; 0>-2@10 5@? /;:?@5@A@5;: 5: 	�

� 5@ 8->318E 71<@
@41 <>;B5?5;:? 5: �;:3>1??K? 	��� -91:091:@� .A@ />-2@10 -
?A.?@-:@5-88E 9;>1 /;9<85/-@10 ?E?@19 @4-@ />1-@10 -8@1>:-@5B1 <-@4?
2;> 25885:3 B-/-:/51? 01<1:05:3 ;: C41: @41E ;//A>>10 -:0 @41 <->@E

MST "CB %� .5B �M?9	 ��� G)��)��� ����� ,����������(� ���!��� ��� 
�����
������ ��� +�� ���������� 
���N*��� +������	 ��  WeW[[$�*Y�� ���	 ���P�� ������
�9LD@5=B=B; H<9 GH5HIG C: �A9F=75B H9FF=HCF=9G IB89F H<9 -�+� �CBGH=HIH=CB�� ,CA
��/� $=B	 ���������< ������ ��� *��������	 �
� �W][�� $� *Y�� ����	 ����P��
��
��� �9LD@5=B=B; H<9 @9;5@ GH5HIG C: �A9F=75B H9FF=HCF=9G	 =B7@I8=B; H<5H �I5A	
�A9F=75B +5AC5	 H<9 -�+� .=F;=B !G@5B8G	 5B8 H<9 &CFH<9FB %5F=5B5 !G@5B8G 9L=GH
IB89F H<9 GID9FJ=G=CB C: H<9 �9D5FHA9BH C: H<9 !BH9F=CF�� �8=69FHC *CA5B	 ���
����C�����( #��������	 �
 �Y`� !^^[��� $�"� ���	 ���P�� ��

�� �89G7F=6=B; H<9
'::=79 C: !BGI@5F �::5=FGU FC@9 =B R58A=B=GH9F=B; H<9 -B=H98 +H5H9GU H9FF=HCF=9GS��

MSU �7H C: "IB9 �	 ����	 (I6� $� &C� ��
��
	 �� +H5H� ����
MTL *������ �� ������� R�������� �� ��� ������ ��� -� �� �� ,�(���������)��

�� 
���� ,���� -������ �� �� YLJK ������ ��� �� ����� �� ����������� ��� +�� ���
�������	 ��GH �CB;� �P� ����
� �F9GC@IH=CB D5GG98 6M H<9 (I9FHC *=75B $9;=G@5HIF9
5B8 GH5H9A9BH C: +5BH=5;C !;@9G=5G	 (I9FHC *=75B +9B5HCF��

MTM +�� 5H � �@9HH9F C: (5HF=7? "�  IF@9M	 -B=H98 +H5H9G +97F9H5FM C: /5F��
MTN  �*� *Ya� &C� ��
����	 5H � ������ �@9HH9F C:  5FC@8 $� !7?9G	 -B=H98

+H5H9G +97F9H5FM C: H<9 !BH9F=CF��
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rj �l� o�k��o��ruJMTO Wq �p�qip�q� �q MURP surw�i�i jru � pru�
��pso�j��i �z���p��l� o�k��o��vu� �� w����i x��l �l� srx�u �r
i���up�q� lrx i���u�h� w�h�qh��� �u� j�oo�iH �qi ��Io�uk� w�h�qh���
�u� j�oo�i gz �l� su���i�qk rjj�h�u rj ��hl hl�pg�u g���i rq �
u�hrpp�qi���rq jurp �l� su�i�h���ru~� s�u�zJMTP

[q MUQPH �rqku��� u�w���i �l� `uk�q�h Wh� rj �l� ��uk�q [�o�qi�H
xl�hl �jj�h��w�oz rw�uuri� �l� ��uu��ru��o o�k��o��vu�~� u�tv�u�p�q�
�l�� o�k��o���w� w�h�qh��� g� j�oo�i gz �s�h��o �o�h��rq�JMTQ [q����iH
�rqku��� ku�q��i �l� krw�uqru �l� srx�u �r j�oo w�h�qh��� x��l qr
��p�Is�u�z u�tv�u�p�q�JMTR [q MUSOH �rqku��� pri�j��i �l��
surw���rq gz �q����i ku�q��qk �l� o�k��o��vu� �l� �g�o��z �r i���up�q�
�l� surh�ivu� jru j�oo�qk w�h�qh���JMTS cl� o�k��o��vu� �o�kl�oz
hl�qk�i �l� p��lri��� u�tv�u�i � �s�h��o �o�h��rq �j �l� w�h�qhz
rhhvuu�i pru� �l�q � z��u g�jru� �l� q�y� k�q�u�o �o�h��rq �qi
r�l�ux��� u�tv�u�i � ��p�Is�u�z kvg�uq��ru��o �ssr�q�p�q�JMTT

MTO (dY�c` *[�` �`_bc� 5FH� !!!	 O � �������
MTP (dY�c` *[�` �`_bc� 5FH� !!!	 O � �5A9B898 ������
MTQ ���(��� *9J=G98 'F;5B=7 �7H C: H<9 .=F;=B !G@5B8G	 (I6� $� &C� ��
���	

O ��<�	 �� +H5H� ���	 �

 ������	 !��� �7H C: �DF� �	 ����	 ���� .�!� ,9FF� $5KG
�� �R3-4BH=@ CH<9FK=G9 DFCJ=898 6M �7H C: H<9 $9;=G@5H=J9 �GG9A6@M C: H<9 .=F;=B
!G@5B8G	 GD97=5@ 9@97H=CBG HC :=@@ J575B7=9G C77IFF=B; 6M F95GCB C: 895H<	
F9G=;B5H=CB	 CF CH<9FK=G9 =B H<9 A9A69FG<=D C: H<9 %IB=7=D5@ �CIB7=@ C: +H� �FC=L
G<5@@ 69 <9@8 IDCB 75@@ C: H<9 �CJ9FBCF C: H<9 .=F;=B !G@5B8G K<C G<5@@ :=L H<9
85H9G :CF GI7< GD97=5@ 9@97H=CBG�S��

MTR *9J=G98 'F;5B=7 �7H C: H<9 .=F;=B !G@5B8G	 O ��<��
MTS �7H C: '7H� ��	 ����	 (I6� $� &C� ��
���	 �� +H5H� �

 �������
MTT �7H C: "5B� ��	 ����	 &C� ����	 ���� .�!� +9GG� $5KG ��
	 ��
P��� !B

�

�	 H<9 -�+� .=F;=B !G@5B8G <9@8 =HG �=:H< �CBGH=HIH=CB5@ �CBJ9BH=CB	 K<=7<
DFCDCG98 5 A9H<C8 :CF :=@@=B; J575B7=9G H<5H FCI;<@M A=FFCF98 H<9 &CFH<9FB
%5F=5B5 !G@5B8GU DFCJ=G=CB� .�!� �`_bc� 5FH� .	 O � �R!: 5 J575B7M C77IFG =B H<9
+9B5H9	 H<9 (F9G=89BH C: H<9 +9B5H9 G<5@@	 K=H<=B H<=FHM 85MG	 5DDC=BH H<9 B9LH
5J5=@56@9 D9FGCB :FCA 5ACB; H<CG9 75B8=85H9G 7CBG=89F98 =B H<9 CF89F C: H<9
<=;<9GH BIA69F C: JCH9G F979=J98 :CF H<5H G95H =B H<9 @5GH 9@97H=CB� !: H<9F9 =G BC
5J5=@56@9 75B8=85H9	 H<9 J575B7M G<5@@ 69 :=@@98 5G DFCJ=898 6M @5K�S� �DFCDCG98
�

���  CK9J9F	 H<9 7CBGH=HIH=CB K5G BCH 5779DH98 6M �CB;F9GG	 @=?9@M 8I9 HC
7CB79FBG F5=G98 6M H<9 -�+� �9D5FHA9BH C: "IGH=79 F9;5F8=B; RH<9 :5=@IF9 HC
9LDF9GG@M A9BH=CB -B=H98 +H5H9G GCJ9F9=;BHM 5B8 H<9 F97C;B=H=CB C: GD97=5@
DF=J=@9;9G HC 79FH5=B F9G=89BHG	 K<=7< A5M J=C@5H9 H<9 �EI5@ (FCH97H=CB �@5IG9 C:
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w�h�qhz ����v� tvrH �qi �h�v�ooz �hl�ivo� �s�h��o �o�h��rq� rq �l�
��p� i�z ����qi hrqivh��i rq �l� ��p� g�oor� ����l� q�y�
k�q�u�o �o�h��rqJMUO Whhrui�qkozH �s�h��o �o�h��rq� �qi �ssr�q�p�q��
�u� qr� ��s�u��� h�uho�� �� pvhl �� �l�z �u� � ��qq i��ku�p x��l
��kq�j�h�q� rw�uo�sJ

cl� svusr�� rj �l�� a�u� �� �r h���kru��� �l� �z���p rj o�k��o���w�
�ssr�q�p�q�� �� v��i �q �x�q�zIj�w� ������H jrvu ��uu��ru���H �qi �l�
����u�h� rj �rovpg��J dqjru�vq���ozH �l��� �z���p� irq~� j�� q���oz
�q�r ��s�u���H i��hu��� h���kru��� �qi �u� g����u vqi�u��rri �� p�y�qk
�qi p��hl�qk ��hl r�l�u �q i�jj�u�q� x�z�J cl�� a�u� o��q� �q�r �l��
hrqh�s�v�o �pruslrv�q��� �qi jrhv��� rq �l� �q�x�u� �r �xr
h���kru���qk tv����rq�J ��u��H xl�hl sro���h�o �h�ru������� ru
su�w�����u� u��srq��go� jru j�oo�qk o�k��o���w� w�h�qh���� b�hrqiH
xl�� u�tv�u�p�q�� ir �lr�� �h�ru� rs�u��� vqi�u xl�q j�oo�qk
w�h�qh���� Y�hl rj �l��� tv����rq� �� �iiu����i �q � ��s�u���
��h��rqJ

�� ��� ,��(������� ������

[q �l�qn�qk �grv� j�oo�qk o�k��o���w� w�h�qh��� x��l �rp� n�qi rj
��psru�uz �ssr�q�p�q� u��l�u �l�q � �s�h��o �o�h��rqH �l� pr��
rgw�rv� tv����rq ��n� xl�hl �h�ru� �u� u��srq��go� jru p�n�qk �l�
�ssr�q�p�q��J W �vuw�z rj �l� �l�u�z mvu��i�h��rq� �psorz�qk
o�k��o���w� �ssr�q�p�q�� u�w��o� gr�l hrpprq �lu��i� �qi �
u�hlq��� rj i�w�u���zJ ��s�qi�qk rq �l� mvu��i�h��rq �q tv����rqH �l�
u��srq��go� �h�ru p�z g� �l� krw�uqruH �������� krw�uqruH o�k��o��vu�H
����� lrv�� �s��n�uH ����� ��q��� su���i�q�H hrvq�z hrpp����rqH �����
s�u�zH w�oo�k� hl��j�H ru l��i rj o�k��o���w� p�q�k�p�q��ru �rp�
hrpg�q���rq �l�u�rjJMUP `j �l���H jrvu h���kru��� rj �h�ru� �u� �l�
o�n�o���� �r g� w����i x��l �ssr�q�p�q� srx�u� �l� krw�uqruH �l�
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uvqq�uIvs jurp �l� o��� �o�h��rq��j qr �vhl s�u�rq �y���� ru �hh�s��
�l� �ssr�q�p�q�H �l� krw�uqru h�q �ssr�q� �qz tv�o�j��i wr��uJMUT

`�l�u ������H o�n� Z�x��~�H [i�lrH �qi e��� ��uk�q��H ku�q� �l�
krw�uqru �o�kl�oz pru� srx�uH �oorx�qk l�u �r s�hn �q �ssr�q���
jurp � o��� rj �lu�� q�p�� �vgp����i �r l�u gz �l� ����� s�u�zJMUU [q
_�x ^�y�hrH �j �l� w�h���i o�k��o���w� i���u�h� �qhovi�� pru� �l�q
rq� hrvq�zH �l� krw�uqru p�n�� �q �ssr�q�p�q� jurp � o��� rj
qrp�q��� �vgp����i �r l�u gz �l� hrvq�z hrpp����rq�H ��hl rj
xl�hl �vgp��� rq� q�p�JNLL [q Wo��n�H �l� izq�p�h �� urvkloz
u�w�u��iH xl�u��q �l� krw�uqru p�n�� � qrp�q���rq �r �l�
o�k��o��vu�H xl�hl �l�q hrqj�up� ru u�m�h�� ��JNLM Zrx�w�uH �l�
hrqj�up���rq srx�u ��q~� w����i �q �l� �q��u� o�k��o��vu��mv�� �q
o�k��o��ru� xlr �u� p�pg�u� rj �l� su�w�rv� �qhvpg�q�~� s�u�z �qi
xlr ��uw� �q �l� ��p� hl�pg�uJNLN

�rw�uqru� l�w� hrq��i�u�goz pru� srx�u �q Wp�u�h�q b�pr�H
_�gu��n�H brv�l ��nr��H �qi ��uprq�J [q _�gu��n� �qi brv�l
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^����hlv�����H �qi _�x Z�ps�l�u� �r j�oo o�k��o���w� w�h�qh���
h�v��i gz j��ovu� �r �o�h� gv�H g�h�v�� rj �l� u�u��z rj ���i �o�h��rq�H
�u� l�uioz �w�u v��iJ `q� rj �l��� surw���rq� x�� qr��goz �u�kk�u�i
�q � NLLP ^rq��q� b���� Zrv�� �o�h��rqJ �roorx�qk �q r���q��go� ���
g��x��q ��prhu���h qrp�q�� \��qq� e�qil�p �qi �rq����v��rq
a�u�z qrp�q�� ��hn \ru�H rv�kr�qk ��svgo�h�q �rw�uqru \viz
^�u�� gurn� �l� ��� gz �ssr�q��qk \ru� �r �l� o�k��o��vu�H xl�hl
xrvoi~w� �q�go�i ��svgo�h�q� �r q�uurxoz hrq�uro �l� hl�pg�uJNLT

cl� hor��q��� rj �l� u�h� �u�kk�u�i �q �o�h��rq hrq����H xl�hl x��
�w�q�v�ooz u��row�i xl�q �l� ^rq��q� bvsu�p� �rvu� �qw�o�i���i
j�w� wr��� hrvq��i jru \ru� �� rw�uwr���H p�n�qk e�qil�p �l�
x�qq�uJNLU

�rvq�z hrpp����rq� �u� �o�r hrpprq �h�ru� x��l �ssr�q�p�q�
srx�uH ��s�h��ooz �q x����uq ������ o�n� Wu��rq�H ^rq��q�H _�w�i�H
_�x ^�y�hrH `u�krqH c�qq�����H e��l�qk�rqH �qi ezrp�qkJNML

b����� �l�� �psrx�u hrvq�z hrpp����rq� �r j�oo o�k��o���w� w�h�qh���
v�v�ooz ir �r gz ���l�u u�tv�u�qk �l� ����� Fru hrvq�zG s�u�z �r
qrp�q��� � �o��� rj h�qi�i���� �r �l� hrvq�z hrpp����rqH xl�hl
s�hn� rq�H ru gz �oorx�qk �l� hrpp����rq �r s�hn rq ��� rxqJNMM

[q Wu��rq�H ^rq��q�H `u�krqH e��l�qk�rqH �qi ezrp�qkH �l�
sro���h�o s�u�z rj �l� su�w�rv� �qhvpg�q� qrp�q���� � ��� rj
h�qi�i�����v�v�ooz �lu��H �yh�s� �q `u�krqH xl�u� �l� s�u�z
qrp�q���� g��x��q �lu�� �qi j�w� h�qi�i����NMN�rq� rj xlrp ��
s�hn�i gz �l� hrvq�z hrpp����rqJNMO ^��qxl�o�H �q _�w�i�H _�x
^�y�hrH �qi c�qq�����H �l� hrvq�z hrpp����rq s�hn� �l�
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u�so�h�p�q� ����ojJ _�w�i� u�tv�u�� ��� hrvq�z hrpp����rq �r s�hn �
p�pg�u rj �l� ��p� s�u�z �� �l� su�w�rv� �qhvpg�q�H gv� �l� r�l�u
�xr ������ �psr�� qr �vhl u�tv�u�p�q�JNMP

[q gr�l �z���p�H �j �l� o�k��o���w� i���u�h� �qhovi�� pru� �l�q rq�
hrvq�zH pr�� ������ �oorx �l� hrvq�z hrpp����rq� rj ��� u�su���q��i
hrvq���� �r p�n� �l� �ssr�q�p�q�H v�v�ooz x��l �l��u wr��� x��kl��i
g���i rq srsvo���rq ru �l�u� rj �l� i���u�h�JNMQ Xv� rq� ����� �q ��hl
�z���p�Wu��rq� �qi c�qq������rqoz �oorx� �l� hrvq�z �q xl�hl
�l� su�w�rv� �qhvpg�q� u���i�i �r p�n� �l� �ssr�q�p�q�J [q
Wu��rq�H xl�u� �l� srsvo���rq �qi o�k��o���w� i���u�h�� �u�
i��sursru��rq���oz orh���i �q mv�� rq� hrvq�zH �l�� p�z p�n�

NMP &Y�� �`_bc� 5FH� !.	 O ��� OO �
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H<9 >C=BH 57H=CB C: H<9 6C5F8G C: 7CIBHM @9;=G@5H=J9 5IH<CF=H=9G C: H<9 7CIBH=9G
7CADCG=B; H<9 >C=BH G9B5HCF=5@ CF >C=BH F9DF9G9BH5H=J9 8=GHF=7H	S K=H< H<9 ;CJ9FBCF
A5?=B; H<9 5DDC=BHA9BH =: H<9 7CAA=GG=CBG 5F9 IB56@9 HC 8C GC��� O �
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7CAA=GG=CB9FG G<5@@ G=H 5G CB9 5DDC=BH=B; 6C5F8	S K=H< DFCDCFH=CB5@ JCH9G 65G98
CB H<9 JCH9G 75GH =B 957< 7CIBHM :CF H<9 DF9J=CIG =B7IA69BH	 H<9 HCH5@ JCH9G 75GH
:CF H<5H @9;=G@5HCF =B H<9 9BH=F9 8=GHF=7H	 5B8 H<9 BIA69F C: 7CIBHM 7CAA=GG=CB9FG
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7CIBHM 7CAA=GG=CB9FG G<5@@ :=FGH A99H G9D5F5H9@M 5B8 89H9FA=B9 H<9 G=B;@9
75B8=85H9 =H K=@@ BCA=B5H9 HC :=@@ H<9 J575B7M � � � � ,<9 6C5F8G G<5@@ H<9B A99H
>C=BH@M � � � � �H H<9 >C=BH A99H=B;� ,<9 7<5=F C: 957< 6C5F8	 CB 69<5@: C: H<5H 6C5F8	
G<5@@ 75GH 5 DFCDCFH=CB5H9 BIA69F C: JCH9G 577CF8=B; HC H<9 D9F79BH	 FCIB898 HC
H<9 B95F9GH K<C@9 D9F79BH	 K<=7< H<9 DCDI@5H=CB C: H<5H 6C5F8UG 7CIBHM =G C: H<9
DCDI@5H=CB C: H<9 9BH=F9 8=GHF=7H	S 5B8 R3H4<9 D9FGCB K<C F979=J9G 5 D@IF5@=HM C:
H<9G9 JCH9G =G 5DDC=BH98 HC :=@@ H<9 J575B7M�S�� O ����
�� �R/<9B 5 @9;=G@5H=J9
8=GHF=7H =B K<=7< 5 J575B7M C77IFG 9B7CAD5GG9G HKC CF ACF9 7CIBH=9G	 957< 7CIBHM
G<5@@ 69 9BH=H@98 HC CB9 JCH9 :CF 957< �	


 C: =HG 9@97HCFG CF A5>CF :F57H=CB H<9F9C:
F9G=8=B; K=H<=B H<9 @9;=G@5H=J9 8=GHF=7H 5H H<9 H=A9 K<9B � � � H<9 C::=79 697CA9G
J575BH�  CK9J9F	 5BM 7CIBHM <5J=B; 9@97HCFG =B H<9 8=GHF=7H G<5@@ 69 9BH=H@98 HC 5H
@95GH CB9 JCH9�S�� O ��
��
����5��===���� �R!: H<9 @9;=G@5H=J9 8=GHF=7H =G =B ACF9 H<5B
CB9 ��� 7CIBHM	 H<9 J575B7M G<5@@ 69 :=@@98 6M H<9 7CA6=B98 JCH9 C: H<9 6C5F8G C:
7CIBHM 7CAA=GG=CB9FG :CF H<CG9 7CIBH=9G� ,<9 JCH9 C: 957< 7CIBHM 7CAA=GG=CB9F
=B 5HH9B85B79 G<5@@ 69 K9=;<H98 GC H<5H H<9 HCH5@ JCH9 C: H<9 7CAA=GG=CB9FG :FCA
957< 7CIBHM G<5@@ 69 =B DFCDCFH=CB HC H<9 DCDI@5H=CB C: H<9 @9;=G@5H=J9 8=GHF=7H
K=H<=B H<5H 7CIBHM�S��
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��q��JNMR [q c�qq�����H xl�hl l�� q�q��zIj�w� hrvq������l� ��q�l
pr�� rj �qz �������l�� �� s�ul�s� � pru� hrq�urw�u���o hlr�h�JNMS

cl� o��� ����� �h�ru w����i x��l �ssr�q�p�q� srx�u �� � �����~�
o�k��o��vu�H ru ��� o�k��o���w� rjj�h�u�H �lrvkl �l�� �� pvhl o���
hrpprq �l�q �l� r�l�u p��lri�J `qoz �l� `l�r o�k��o��vu� i�u�h�oz
j�oo� w�h�qh���H �� o����H �q pr�� �q���qh��H x��l � vq�tv� �z���p
�l�u�qk �rp� hrpprq�o����� x��l Wo��n�H �q xl�hl �l� p�pg�u� rj
�l� su�w�rv� �qhvpg�q�~� sro���h�o s�u�z �qi hl�pg�u wr�� jru l�u
u�so�h�p�q�JNMT FWqiH rj hrvu��H �l� Wo��n�q o�k��o��vu� l�� �
u��h��w� uro� �q �l� �ssr�q�p�q� surh���H �q �l�� �� hrqj�up� �l�
krw�uqru~� �ssr�q�p�q�� u��l�u �l�q p�n�qk �qz rj ��� rxqJNMUG [q
av�u�r ��hrH �l� su���i�qk rjj�h�u rj ��hl o�k��o���w� hl�pg�u l��
�ssr�q�p�q� srx�u� �l�� p�uuru �lr�� rj �rp� krw�uqru���q �rp�
�q���qh��H �l�z �u� �l� �h�ru� u��srq��go� jru �ssr�q��qk
u�so�h�p�q�� qrp�q���i gz �l� ����� s�u�zJNNL

]�k��o��vu�� �q �l� ����u�h� rj �rovpg��H _ru�l ��nr��H �qi �l�
��uk�q [�o�qi� l�w� �rp� �ssr�q�p�q� srx�uH gv� rqoz �j �l�
su�w�rv� �qhvpg�q� �� vq�jj�o����i x��l � sro���h�o s�u�zJNNM [q �J�JH
�l� ���z �rvqh�o�xl�hlH k�w�q �J�J~� o�k�o ����v�H �� � �� �����
o�k��o��vu��l�� �l� srx�u �r j�oo w�h�qh���H gv� rqoz �j �l� su�w�rv�
�qhvpg�q� x�� �o�h��i ��Io�uk�H �� �q �qi�s�qi�q�H �qi qr� �� �l�

NMR O ��
��
������� �R,<9 GH5H9 D5FHM 7<5=FA5B C: H<9 5DDFCDF=5H9 DC@=H=75@
D5FHM G<5@@ =AA98=5H9@M :CFK5F8 H<9 B5A9G C: H<9 H<F99 3BCA=B99G4 � � � HC H<9 6C5F8
C: GID9FJ=GCFG �� ��� �� ��" �� ��������� �� ��� (����� ������� �� �((������ �� ���
������ =AA98=5H9@M 69:CF9 H<9 J575B7M C77IFF98� ,<9 6C5F8 C: GID9FJ=GCFG G<5@@
5DDC=BH 5 D9FGCB :FCA H<9 H<F99 BCA=B99G GI6A=HH98�S �9AD<5G=G 58898���

NMS ���< ����	 � ,Y__� $[^[cY� �`_bc� �`_�Y_c[`_ `� ����	 "`d�_W] `�
cZY�YXWcYb `� cZY �`_bc[cdc[`_W] �`_�Y_c[`_ ���P�� �������

NMT 'Z[` �`_bc� 5FH� !!	 O ��� !HUG IB7@95F <CK =B89D9B89BH @9;=G@5HCFGQCF
H<=F8
D5FHM @9;=G@5HCFG K<C <5J9 BC GIFJ=J=B; 7C@@95;I9GQKCI@8 <5J9 H<9=F
J575B7=9G :=@@98 =B '<=C�

NMU ��� � (�� BCH9G ���P��� 5B8 577CAD5BM=B; H9LH�
NNL (�*� $Web �__� H=H� ��	 O ���� ��
���� ,<=G DCK9F =G CB@M 9L9F7=G98 =:
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hl��up�q rj �l� hrvqh�oJNNN b�p�o�uozH �q �l� ��uk�q [�o�qi�H �l�
o�k��o��vu� h�q j�oo � o�k��o���w� w�h�qhz gz � �xrI�l�ui� wr��H gv�
rqoz �j �l� su�w�rv� �qhvpg�q� x�� �o�h��i �� �q �qi�s�qi�q�JNNO

^��qxl�o�H �q _ru�l ��nr��H �j �l� su�w�rv� �qhvpg�q� x�� �q
�qi�s�qi�q�H �l� i�u�h�ru rj o�k��o���w� p�q�k�p�q���jj�h��w�ozH
�l� hrpp����� hl��u rj �q �q�u�Io�k��o���w� �ip�q���u���w�
hrpp�����NNP�j�oo� �l� w�h�qhzJNNQ

��q�oozH qrqI����� �h�ru�H �q �l� jrup rj sro���h�o s�u����HNNR �u�
�o�r hrpprq u�h�s��q�� rj �ssr�q�p�q� srx�uJ W� p�q��rq�i
su�w�rv�ozH p�qz ������ �oorx sro���h�o s�u���� �r qrp�q���
u�so�h�p�q� h�qi�i���� �r � ����� �h�ruH o�n� � krw�uqru ru hrvq�z
hrpp����rqJ Zrx�w�uH �rp� ������ �n�s �l�� surh��� �o�rk��l�u �qi
�q����i �oorx �l� s�u�z �r i�u�h�oz p�n� �l� qrp�q���rq x��l qr
�q��uw�q�qk �h��rq jurp � ����� �h�ruJ �roru�irH �l� ����u�h� rj
�rovpg��H [oo�qr��H [qi��q�H _�x \�u��zH _ru�l ��nr��H �qi av�u�r
��hr v��o��� �l�� n�qi rj p��lri jru j�oo�qk �� o���� �rp� w�h�qh���JNNS

Zrx�w�uH �l�� p��lri �� rgw�rv�oz �q�sso�h�go� xl�q �rp�rq� ��
�o�h��i �� �q �qi�s�qi�q� �� �� � p�pg�u rj � �l�ui s�u�z �l�� ��
���l�u i�jvqh� ru o�hn�qk �q����v��rq�o ruk�q�����rqJ [q �lr�� h����H
�l� ������ �l�� �oorx i�u�h� s�u�z �ssr�q�p�q� �u� �qhrq�����q� �q lrx
w�h�qh��� �u� j�oo�i��rp� ������ �yso�h��oz u�tv�u� �s�h��o
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�o�h��rq�HNNT �rp� �oorx jru �qr�l�u �ssr�q�p�q� surh���HNNU �qi
_�x \�u��z o��w�� �l� ���� w�h�q� jru �l� u�p��qi�u rj �l� ��upJNOL

�� ��� ����������� �� �((���������

clrvkl p�qz i�jj�u�q� �h�ru�H gr�l ����� �qi s�u�zH l�w� � uro�
�q j�oo�qk o�k��o���w� w�h�qh���H �opr�� �oo �u� �vgm�h� �r �rp�
hrpg�q���rq rj su�hrqi���rq� ru u���u�h��rq������H u�tv�u�p�q�� jru
�l��u srx�u �r �y��� ru u���u�h��rq� rq �l� u�so�h�p�q�� �l�z �ssr�q�J
brp� rj �l��� u�tv�u�p�q�� l�w� g��q �iiu����i �q s����qk �q �l�
su�w�rv� b�h��rqH gv� �oo j�oo �q�r �lu�� k�q�u�o h���kru���� lrx �
o�k��o��ru x�� �o�h��iH xl�q �l� w�h�qhz rhhvuu�iH �qi jru lrx orqk
�l� �ssr�q��� h�q ��uw�J

��u��H w�u�v�ooz �oo mvu��i�h��rq� x��l o�k��o���w� �ssr�q�p�q��
�psr�� u�tv�u�p�q�� �l�� �u� �u�kk�u�i gz lrx �l� o�k��o��ru x��
�o�h��iJ cl� pr�� hrpprq u�tv�u�p�q� l�u� �� �l�� �l� u�so�h�p�q�
o�k��o��ru g� rj �l� ��p� s�u�z �� �l� su�w�rv� �qhvpg�q�JNOM

Zrx�w�uH �� p�q��rq�i su�w�rv�ozH ��w�u�o �������_�gu��n�H _�x
^�y�hrH brv�l ��nr��H c�qq�����H ��uprq���qi Wp�u�h�q b�pr�
����go��l qr �vhl u�tv�u�p�q�JNON [q �oo j�w� ������ F�qi Wp�u�h�q
b�pr�GH krw�uqru� ru hrvq�z hrpp����rq�H �� �l� h��� p�z g�H h�q
�ssr�q� xlrp�w�u �l�z x�q�J Wqi �q �l� _ru�l�uq ^�u��q� [�o�qi�H
�l� krw�uqru �� l�oi �r �q �q��I��p�Is�u�z u�tv�u�p�q�� �l� ��
u�tv�u�i �r �ssr�q� �l� uvqq�uIvs jurp �l� su�w�rv� �o�h��rqJNOO

e��l�q �l� hrqj�q�� rj u�tv�u�qk � ��p�Is�u�z �ssr�q�p�q�H
������ �u� �so�� rq lrx �r �psr�� �l�� u�tv�u�p�q� �q j�oo�qk
w�h�qh��� rj o�k��o��ru� �o�h��i �� �qi�s�qi�q�� ru �� p�pg�u� rj

NNT ¢ OIMOIQILJM� ���J MRH ¢ PMPRJ
NNU ¢ MIMNINLO Fw�h�qhz hrpp����� hu����i gz �qi�s�qi�q� h�qi�i��� xl�q

j�oo�qk jru rjj�h� �ssr�q��G� ¢ MINLPJLMFiGFNG Fh��z hrvqh�o �ssr�q��G� QKNQIR
Fkrw�uqru �ssr�q��G� ¢ MRJMIMOIML Fi�u�h�ru rj o�k��o���w� p�q�k�p�q� �ssr�q��GJ

NOL _J\J bcWcJ ¢ MU�NSIMMJP FNLMUGJ
NOM ��s�qi�qk rq lrx �l� hrq����v��rq�o ru ����v�ruz surw���rq� �u� slu���iH

�l�� h�q hu���� o�uk�oz vqu��row�i tv����rq� �grv� xl�� l�ss�q� xl�q � o�k��o��ru
�� �o�h��i �� �l� qrp�q�� rj rq� s�u�zH gv� hl�qk�� s�u���� xl�o� �q rjj�h�J

NON bJ�J �`_bcJ �u�J [[[H ¢ ML� _YXJ �Y�J bcWcJ ¢ ONIQRR FNLNLG� _J^J bcWcJ
W__J ¢¢ NIS�IQH NIT�IP FNLNLG� �cJ bcWcJ W__J ���J MSH ¢ NRNO FNLNLG� W^J
bW^`W �`�Y W__J ¢¢ NJLNLPH RJLMLT Fe��� NLMUGJ

NOO _J ^W�J [J �`_bcJ �u�J [[H ¢ UJ
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xl��l�u �l� o�k��o��ru x�� � ��q��ru ��uw�qk � �xrI ru jrvuIz��u ��up
ru � u�su���q����w� ��uw�qk � �xrIz��u ��upJNOS

^��qxl�o�H �q Wp�u�h�q b�pr�H c�qq�����H �qi �l� dJbJ ��uk�q
[�o�qi�H w�h�qh��� h�q rqoz g� j�oo�i �lurvkl �ssr�q�p�q� i�s�qi�qk
rq lrx hor�� �l�z rhhvu �r �l� q�y� k�q�u�o �o�h��rqJNOT [q c�qq�����
�qi �l� ��uk�q [�o�qi�H �l� w�h�qhz pv�� ��n� so�h� x��l�q � z��u rj
�l� k�q�u�o �o�h��rqJNOU Xv� �q Wp�u�h�q b�pr�H �l� ��p� s�u�ri ��
�w�q �lru��u�mv�� �lu�� prq�l�JNPL

cl�uiH �rp� �ssr�q��qk �h�ru� j�h� o�p�����rq� rq lrx orqk �l��u
�ssr�q��� ��uw��J cl� pr�� hrpprq su�h��h�� �u� �r �oorx
�ssr�q���� �r ��uw� vq��o �l� q�y� k�q�u�o �o�h��rq �q �q �w�qI
qvpg�u�i z��u ru �r ��uw� jru �l� u�p��qi�u rj �l� ��upJNPM `j
hrvu��H xl�q �l� w�h�qh��� rhhvu �q ����� o�k��o���w� hl�pg�u� �r
xl�hl p�pg�u� �u� rqoz �o�h��i �r �xrIz��u ��up�H �l��� su�h��h��
�u� rq� �qi �l� ��p�J �ru �l� svusr��� rj hrq��i�u�qk �l� �q��u�h��rq
rj o�k��o���w� �ssr�q�p�q�� �qi ��up o�qk�l�H �� �� l�osjvo �r qr�� �l��
�oo ����� u�su���q����w�� �u� �o�h��i �r �xrIz��u ��up�H �yh�s� jru
�lr�� �q ^�uzo�qi �qi _ru�l ��nr��H �qi �oo ����� ��q��ru� �u�
�o�h��i �r jrvuIz��u ��up�H �yh�s� jru �lr�� �q Wu��rq�H [i�lrH _ru�l
��uro�q�H brv�l ��nr��H �qi ��uprq�JNPN
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^r�� ������ rqoz �oorx �ssr�q��i o�k��o��ru� �r ��uw� vq��o �l�
q�y� �o�h��rqJ cl�� �� �l� h��� �q �roru�irH �l� ����u�h� rj �rovpg��H
Z�x��~�H ^rq��q�H _�w�i�H _�x \�u��zH _�x ^�y�hrH d��lH
e��l�qk�rqH �qi ezrp�qkJNPO cl� ����u�h� rj �rovpg��~�
�sso�h���rq o�p��� �ssr�q���� �r ��uw�qk vq��o � �s�h��o �o�h��rq ��
�hl�ivo�iJNPP [� kr�� x��lrv� ��z�qkH lrx�w�uH �l�� �q �l� r�l�u
������H �j � w�h�qhz l�ss�q� �rr hor�� �r � k�q�u�o �o�h��rqH �l�
�ssr�q��� ��uw�� vq��o �l� ��P� k�q�u�o �o�h��rq �qiH �l�u�jru�H jru
�l� u�p��qi�u rj �l� ��upJNPQ

e��l�qk�rq �sso��� �l�� uvo� u��l�u g���uu�oz��l� ����� l��
�o�h��rq� �)��" z��uH �r �ssr�q���� rqoz ��uw� vq��o �l� q�y� �qqv�o
�o�h��rqH u�k�uio��� rj xl��l�u �� ��n�� so�h� �q �q �w�qIqvpg�u�i
z��u ru qr�JNPR Wo��n� �sso��� � ��p�o�u uvo� �q � q�uurx ��� rj
h�uhvp���qh��J [j � w�h�qhz rhhvu� �q �l� ��q���H �qi �l�u� �u� pru�
�l�q �xr z��u� �qi j�w� jvoo prq�l� u�p��q�qk �q �l� ��upH �l�
krw�uqru �� rgo�k���i �r h�oo � �s�h��o �o�h��rq jru _rw�pg�uJNPS [q
�l�� h���H �l� p�z p�n� � ��psru�uz �ssr�q�p�q� �l�� rqoz o����
vq��o �l� o�k��o��vu� u�hrqw�q�� �j��u �l� �s�h��o �o�h��rq u��vo�� �u�
j�q�o���iJNPT cl�u�~� � h��hlH lrx�w�uJ [j �l� w�h�qhz x�oo g� j�oo�i
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J575B7M G<5@@ H5?9 C::=79 CB H<9 85H9 C: <=G 5DDC=BHA9BH 5B8 G<5@@ G9FJ9 5G 5
A9A69F C: H<9 �CIB7=@ IBH=@ H<9 85M CB K<=7< H<9 �C5F8 79FH=:=9G H<9 9@97H=CB C:
H<9 A9A69F 9@97H98 HC :=@@ GI7< J575B7M =B 9=H<9F 5 GD97=5@ 9@97H=CB CF 5 ;9B9F5@
9@97H=CB�S��

NPQ &Y�� �`_bc� 5FH� !.	 O ��� &�"��`_bc� 5FH� !.	 O �	 D5F5� ��/WbZ� �`_bc�
5FH� !!	 O ��� O �
��
�
�� OO ��
�	 ��
�� O �
�
�
�� OO �
��
�	 �
��
�� O �
�
�

�
����� ��� ���� &9J� 'D� �HHUM �9B� &C� ����
�� �������

NPR ���< ����	 I&
 ����������� ������ I��( !��� R�����"	 +a`�Yb^W_
*Y��
�+DC?5B9	 /5G<��	 &CJ� �	 �
��	 5H �� �8=G7IGG=B; K<9B 5 GH5H9 G9B5HCF 5DDC=BH98
HC :=@@ 5 J575B7M =B "5BI5FM �
�� CB@M G9FJ98 IBH=@ H<9 &CJ9A69F �
�� 9@97H=CB��

NPS �]Wb�W +cWc� OO ����
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���
 ��
����
NPT +��
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Zrx�w�uH [qi��q�H ��q���H ^�uzo�qiH �qi av�u�r ��hr �oorx �l�
�ssr�q���� �r ��uw� �l� jvoo u�p��qi�u rj �l� ��up �q �oo
h�uhvp���qh��JNQN

W� p�q��rq�i su�w�rv�ozH �l�� i����qh��rq �� �uu�o�w�q� jru
�ssr�q��i o�k��o��ru� �q Wu��rq�H [i�lrH _ru�l ��uro�q�H brv�l
��nr��H �qi ��uprq�H xlr ��uw� gr�l jru �l� u�p��qi�u rj �l� ��up
�qi vq��o �l� q�y� k�q�u�o �o�h��rqJ Wqi jru �l� ������ �qi ��uu��ru���
�l�� ����hl ��psru�o su�hrqi���rq� �r p�n�qk �q �ssr�q�p�q� �q �l�
j�u�� so�h��o�n� �l� _ru�l�uq ^�u��q� [�o�qi�H Wp�u�h�q b�pr�H
c�qq�����H �qi �l� dJbJ ��uk�q [�o�qi�NQO��l�� i����qh��rq ��
��p�o�uoz �uu�o�w�q�J

[�J cZY Z[bc`�[�W] �`_cY�c

cl� �irs��rq rj o�k��o���w� �ssr�q�p�q� �hl�p�� l��H �r j�uH
���u�h��i o���o� ����q��rq jurp sro���h�o �h��q�����H l���ru��q�H ru o�k�o
�hlro�u�J cl�u� �u� j�x hrq��psru�q�rv�oz xu����q �u��ho�� �grv�
�l� hrq����v��rq�o �qi ����v�ruz hl�qk�� �l�� gurvkl� �vhl �z���p�
�grv�H �qi �w�q j�x�u �grv� �l� �jj�h�� �qi su�h��h�o hl�u�h��u����h�
rj �l��� �z���p�J Whhrui�qkozH i�w�ors�qk � ��qko� q�uu���w� �grv�
!�" �l��� �z���p� x�u� �irs��i �� o��� � p����u rj gorhnItvr��qk
jurp lvqiu�iIz��uIroi ��y�� ru h���qk �r vqu��i o�x u�w��x �u��ho��
jurp i�h�i�� s���J [� �� �q����i � p����u rj �l�qn�qk hrqh�s�v�ooz

^�z M rj �l� ��hrqi z��u rj �l� ��upG� _J�J �Y_cJ �`�Y ¢¢ MRJMIMOIMLFMGH MRJMI
MOIMLFNG FNLNLG Fsurw�i�qk jru �ssr�q�p�q� vqo��� pru� �l�q TNT i�z� u�p��q �q
�l� ��upH ru � �s�h��o �o�h��rq �� h�oo�iG� `�J �Y�J bcWcJ ¢ MSMJLQMFPG FNLNLG
Fsurw�i�qk jru �ssr�q�p�q� vqo��� w�h�qhz rhhvu� �q ����� ��q��� g�jru� ��y�zIj�u��
i�z g�jru� j�u�� k�q�u�o �o�h��rq l�oi ivu�qk �l�� ��up rj rjj�h�G� eJ �WJ �`�Y ¢¢
OIMLIMFgGH OIMLIQFg�hG FNLNLG Fsurw�i�qk jru �ssr�q�p�q� vqo��� �l� w�h�qhz
rhhvu� �q �l� ����� ��q��� su�ru �r �l� ��kl�zIjrvu�l i�z g�jru� �l� su�p�uz
�o�h��rqGJ

NQN ^�J �`_bcJ �u�J [[[H ¢ MOF�GFPG� �W_J bcWcJ W__J ¢ NQIOULN FNLMUG�
Xd�_b [_�J �`�Y W__J ¢ OIMOIQIT FNLNLG� aJ�J ]Web W__J ���J MRH ¢ PMPR FNLMUGJ
cl�� ��s�h� rj �l� ^�uzo�qi surw���rq l�� ���u�h��i q�k���w� ����q��rq �q u�h�q�
z��u�J ��� czo�u f��uk��qH 	��"����H� ���������)� �((�������� 
������� $��( +�
��� ,����� +�H QL dJ XW]cJ ]J�J Fjru�lhrp�qk ��oo NLNLGJ �ru � ku����u i��hv���rq
rj �l� surw���rqH �orqk x��l hrq��psru�uz �jjru�� �r �p�qi ��H ��� ���

NQO _J ^W�J [J �`_bcJ �u�J [[H ¢ U� cY__J �`�Y ¢¢ NIMPINLN�NIMPINLO FNLNLG�
�J[J �`�Y W__J ���J NH ¢ MMM FNLNLG� W^J bW^`W �`�Y W__J ¢¢ NJLNLPH RJLMLT
Fe��� NLMUGJ
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�grv� �l��� hl�qk��H �qhovi�qk lrx �l�z j�� �q�r ����go��l�i s����uq�
rj ����� hrq����v��rq�o hl�qk�� hrq��i�u�qk �l� u�o���rq�l�s g��x��q
o�k��o���w� �ssr�q�p�q�� �qi g����uIirhvp�q��i i�prhu���h
u�jrup�� �qiH �grw� �ooH �s�hvo���qk �qi p�n�qk �ivh���i kv�����
g���i rq �l� �jru�p�q��rq�iJ Whhrui�qkozH a�u� [� rj �l�� Wu��ho�
o��q� �q�r �l�� w�kv�q��� �qi rs�h��z �qi ���n� �r gr�l hrq��y�v�o���
o�k��o���w� �ssr�q�p�q�� l���ru�h�ooz �qi �yso��q �l� hrq��psru�uz
u�o�w�qh� rj u�hrvq��qk �l�� o�k�o l���ruzJ

b�h��rq W g�k�q� gz u�w��x�qk �l� �����i mv���j�h���rq� jru �l�
�irs��rq rj �l��� �hl�p��J [� su�p�u�oz orrn� �r o�k��o���w�
p���u��o��o�n� ��q��� �qi lrv�� mrvuq�o�H krw�uqru�~ p����k��H
�qi wr��u �qjrup���rq s�pslo����gv� svoo� jurp ��hrqi�uz �rvuh��
xl�u� �l�z �u� �w��o�go�J [�� vo��p��� ��n��x�z �� �l�� �l� hl�qk�
jurp �s�h��o �o�h��rq� �r ��psru�uz �ssr�q�p�q�� x�� mv���j��i
o�uk�oz �� � p����u rj �jj�h��qhz �qi krri krw�uqp�q�J b�h��rq X
�ukv�� �l��H �q �ii���rq �r �l��� su�h��h�o mv���j�h���rq�H o�k��o���w�
�ssr�q�p�q� �hl�p�� o�n�oz ku�x rv� rj �l� u�jrup� sv�l�i gz
aurku����w� Yu� u�jrup�u��o�n� �l� i�u�h� �o�h��rq rj b�q��ru�H �l�
�lru� g�oor� �q������w�H sursru��rq�o u�su���q����rqH vq�h�p�u�o��pH
�qi hrpp����rqI��zo� krw�uqp�q�J

b�h��rq � hrqhovi�� �l�� a�u� gzH �q �jj�h�H mv���jz�qk �l�� Wu��ho�J
[� �ukv�� �l�� irhvp�q��qk �l� o�k�o l���ruz rj o�k��o���w�
�ssr�q�p�q��H �qi �q �vuqH �i�q��jz�qk o�k��o���w� �ssr�q�p�q�� �� �
aurku����w� Yu� u�jrupH l�os� hrq��y�v�o��� ����� surku����w�
u�jrup�H o�n� �q������w��H u�j�u�qi�H u�h�oo �o�h��rq�H �qi �l� i�u�h�
�o�h��rq rj b�q��ru�J cl� l���ru�h�o hrq��y�v�o�����rq �ii�i gz �l�
o�k�o l���ruz rj o�k��o���w� �ssr�q�p�q�� l�� � �zpg�r��h u�o���rq�l�s
x��l �l��� r�l�u u�jrup���� l�os� ho�u�jz �l��u p��q�qk� �qi �l��u
so�h� �q hrq��psru�uz Wp�u�h�q i�prhu�hz �qiH �q �vuqH �l��
hrq��y� l�os� mv���jz �l� �irs��rq rj o�k��o���w� �ssr�q�p�q�
�hl�p�� �q r�l�u ������J

�� ��� GP(����� � ������������

`j �l� �l�u�z mvu��i�h��rq� �l�� l�w� �pgu�h�i �rp� jrup rj
o�k��o���w� �ssr�q�p�q��H �yh��i�qkoz j�x l�w� ho��uoz �yso��q�i
�l��u u���rq� jru ir�qk �rJ Wqi xl�q �l�z �qwrow�i �p�qi�qk �l�
����� hrq����v��rq �lurvkl � wr��uI�ssurw�i �p�qip�q�H j�x wr��u
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�qjrup���rq s�pslo���NQP ru q�x�s�s�u �i��ru��o�NQQ huz���oo���i
�lrvkl�jvo �ukvp�q�� jruH ru �k��q��H �vhl p���vu��J cl�� p�kl� g�
�yso��q�i gz �l��u u�o���w�oz vqhrq�urw�u���o q��vu�H �l� u�u��z x��l
xl�hl o�k��o���w� w�h�qh��� rhhvu �q �l� j�u�� so�h�H �qi �l�� p�qz rj
�l� hrq����v��rq�o �p�qip�q�� �l�u�i �l� g�oor� x��l pvhl pru�
hrq�urw�u���o hl�qk��JNQR _rq��l�o���H xl�u� �yso�q���rq� �u�
�w��o�go�H �l�z jrhv� o��� rq ku�qi �l�ru��� rj hrq����v��rq�o ru
krw�uqp�q� u�jrup �qi pru� rq su�h��h�o hrqh�uq���l� surgo�p�

NQP ���< ����	 "� ��W_c  [_�]Y	 � (W^aZ]Yc �`_cW[_[_� �`af `� W
%YWbd�Y R(�`a`bY� Xf !_[c[Wc[�Y (Yc[c[`_S W_� W %YWbd�Y R(�`a`bY� c`
cZY $Y�[b]Wcd�Y W_� *Y�Y��Y� c` cZY (Y`a]Y	S W_� �^Y_�^Y_cb c` cZY
�`_bc[cdc[`_ (�`a`bY� Xf cZY $Y�[b]Wcd�Y c` XY +dX^[ccY� c` cZY $Y�W]
.`cY�b `� cZY +cWcY `�/WbZ[_�c`_ �`� ,ZY[� �aa�`�W] `� *Y\Y�c[`_ Wc
cZY�Y_Y�W] �]Y�c[`_ c` XY Y]� `_ ,dYb�Wf	 &`�Y^XY� �	 ���
 �� ����
�
�@=GH=B; BC 5F;IA9BHG :CF CF 5;5=BGH /5G<=B;HCBUG DFCDCG98 7CBGH=HIH=CB5@
5A9B8A9BH��  W] ��  `bb	 (�`a`bY� �`_bc[cdc[`_W] �^Y_�^Y_cb W_�
%YWbd�Yb �� ����
� �@=GH=B; BC 5F;IA9BHG :CF CF 5;5=BGH 'F9;CBUG DFCDCG98
7CBGH=HIH=CB5@ 5A9B8A9BH��

NQQ � ((��� ��P ����������f ,����" �� ������� � ����	 �d__[b`_
.W]]Yf &Yeb	 '7H� �
	 ���
	 5H � �R,<=G 5A9B8A9BH 3HC H<9 -H5< �CBGH=HIH=CB4
KCI@8 5@@CK H<9 @9;=G@5HIF9 HC 5JC=8 H<9 9LD9BG9 C: 75@@=B; GD97=5@ 9@97H=CBG HC :=@@
J575B7=9G =B H<9 @9;=G@5HIF9 5B8 =B 7CB;F9GG�S�� !B :57H	 H<9 �IBB=GCB .5@@9M
&9KGUG DI6@=G<98 9LD@5B5H=CB C: H<9 5A9B8A9BH	 KF=HH9B 6M H<9 �=H=N9BGU ,5L
*9J=G=CB $95;I9	 =G =B7CFF97HQH<9 5A9B8A9BH 8=8BUH 5@H9F <CK 7CB;F9GG=CB5@
J575B7=9G K9F9 :=@@98	 =@@IGHF5H=B; <CK @=HH@9 =H K5G H<CI;<H C: CF 7CBG=89F98� � �
���%=@B9F	 � (�� BCH9 ��� �R'DDCB9BHG 5F;I9 H<5H @9;=G@5H=CB K<=7< KCI@8 D9FA=H
7CIBH=9G 7CB79FB98 HC A5?9 H<9 G9@97H=CBG KCI@8 69 ACF9 58J=G56@9�S��

NQR %=@B9F	 � (�� BCH9 ���	 5H � �R�A9B8A9BHG HC H<9 GH5H9 7CBGH=HIH=CB
5::97H=B; H<9 D9FA5B9BH G7<CC@ :IB8	 IG9 C: ACHCF J9<=7@9 H5L F9J9BI9	 5B8 :=@@=B;
@9;=G@5H=J9 J575B7=9G K=@@ 69 7CBG=89F98 6M +CIH< �5?CH5 JCH9FG B9LH
,I9G85M � � � � ,<9 ACGH J=;CFCIG 8=G7IGG=CB CJ9F H<9G9 GD97=5@ =GGI9G <5G 699B
CJ9F �A9B8A9BH T��U ,KC ;FCIDG	 6CH< 7@5=A=B; 89JCH=CB HC G5J=B; H<9
D9FA5B9BH G7<CC@ :IB8	 <5J9 699B 75AD5=;B=B;�S�� �9B9 %CFF=G	 '�� �� %�F
����� ������ ��"� R��� ^'��H �� ��P ,�)�����	 +W]c $W�Y ,Y]Y��W^	 '7H� �
	
���
	 5H � �R3�A9B8A9BH4 &C� � KCI@8 9ADCK9F H<9 @9;=G@5HIF9 HC DFCJ=89 5
A9H<C8 C: :=@@=B; J575B7=9G� ,<=G <5G 699B 5@ACGH 9BH=F9@M CJ9F@CC?98 =B
8=G7IGG=CB 5B8 A=;<H DCGG=6@M 69 89:95H98 H<FCI;< H<9 7F95H=CB C: 5B 58J9FG9
G9BH=A9BH 5;5=BGH 5@@ 5A9B8A9BHG� *979BH@M HKC J575B7=9G =B H<9 @9;=G@5HIF9
F9A5=B98 IB:=@@98 6975IG9 H<9 A9H<C8 DFCJ=898 =B H<9 7CBGH=HIH=CB 5DD95F98 HCC
7IA69FGCA9 5B8 9LD9BG=J9� ,<=G 5A9B8A9BH G<CI@8 F979=J9 H<9 :5JCF56@9 JCH9
C: 5@@ 7=H=N9BG�S��



�	� �&
,%�� &* ��� �%# 
&�+�'

2-/10 -:0 4;C 8135?8-@5B1 -<<;5:@91:@? ;<1>-@1 -? - ?;8A@5;: 2;>
@419�

#:1 ;2 @41 9;?@ /;99;: >1-?;:?� /5@10 .E <;85/E9-71>?� C-?
@41 /;?@ ;2 4;805:3 ?<1/5-8 181/@5;:?� '4;A34 21C ?@A051? 4-B1
=A-:@52510 1D-/@8E 4;C 9A/4 ?<1/5-8 181/@5;:? /;?@�NQS 5@ C-? /81->8E
-: ;B1>>505:3 /;:/1>:� '41 3;B1>:;>? ;2 (@-4 -:0 *E;95:3� 5:
91??-31? @; 1-/4 ;2 @415> 8135?8-@A>1? 5: 	��� -:0 	����
>1?<1/@5B18E� A>310 @41 -0;<@5;: ;2 8135?8-@5B1 -<<;5:@91:@?
?<1/525/-88E 2;> @45? >1-?;:�NQT �1813-@1? @; @41 	��
 -:0 	���
'1::1??11 �;:?@5@A@5;:-8 �;:B1:@5;:? /5@10 @41 I?411> /;?@ ;2 -:
181/@5;:J -? - >1-?;: 2;> -0;<@5:3 8135?8-@5B1 -<<;5:@91:@?�NQU �:
41->5:3? .12;>1 �;:3>1?? 5: 	��� ;: @41 <>;<;?-8 @; -.;85?4 ?<1/5-8
181/@5;:? 5: $A1>@; %5/;� - ?1:-@;> 2>;9 $A1>@; %5/; @1?@52510 @4-@
@41 /;?@ C-? ?; <>;45.5@5B1H1?<1/5-88E 2;> 8135?8-@;>? 181/@10 -@�

NQS 'B9 9GH=A5H9 :FCA F9G95F7<9FG 5H H<9 -B=J9FG=HM C: �9BHF5@ �F?5BG5G
7CB7@I898 H<5H G=B79 ���� GD97=5@ G5@9G H5L 9@97H=CBG R<5J9 7CGH 5 7IAI@5H=J9 ����
A=@@=CB �=B =B:@5H=CB
58>IGH98 8C@@5FG��S "9F9AM  CFD985<@	 ��� ����� ��P< �(�����
G��������< ��� R���� � ��� �	 ���� �c�� �`� *Yb� [_ ��`_� �%5F� ��	 �
���	
<HHDG���I75�98I�57F9��
���
�����H<9
G5@9G
H5L
GD97=5@
9@97H=CBG
5B8
JCH9F

HIFBCIH�� !B 5BM 9J9BH	 =H =G 7@95F H<5H H<9 7CGHG C: 9@97H=CB 58A=B=GHF5H=CB HC85M
8F5A5H=75@@M 9L7998 GI7< 7CGHG =B H<9 95F@M
HC
A=8
HK9BH=9H< 79BHIFM	 K<9B H<9
@=CBUG G<5F9 C: GH5H9G H<5H 58CDH98 @9;=G@5H=J9 5DDC=BHA9BHG 8=8 GC� ��� ��������"
*C69FH +� %CBH>CM	 ��� �������� %�� �� ��� ����� �� G������� ��������������	
�
 (dX� ��^[_� *Y�� ��� ��
�
� �8=G7IGG=B; <CK F979BH 7<5B;9G <5J9
G=;B=:=75BH@M 5@H9F98 H<9 B5HIF9 C: 9@97H=CB 58A=B=GHF5H=CB 5B8 8F=J9B ID 7CGHG��
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o�uk���l�� �l� ��uu��ruz l�i q�w�u l�oi � �s�h��o �o�h��rqJNRL

b�p�o�uozH xl�q �rqku��� hrq��i�u�i �gro��l�qk o�k��o���w�
�ssr�q�p�q����qi u���ru�qk �s�h��o �o�h��rq���q �l� dJbJ ��uk�q
[�o�qi�H � u�su���q����w� rj �l� b�J clrp�� �l�pg�u rj �rpp�uh�
�����j��i �l�� �l� �ys�qi��vu� x�� ��psoz qr� xru�l ��JNRM

aro�hzp�n�u� �o�r mv���j��i prw�qk �r o�k��o���w� �ssr�q�p�q��
rq �l� kurvqi� �l�� �s�h��o �o�h��rq� i�su�w� wr��u� rj �jj�h��w�
u�su���q����rqJNRN X�h�v�� �s�h��o �o�h��rq� h�q~� l�ss�q
����������" vsrq � w�h�qhz rhhvuu�qkH �q �q��u�p s�u�riH �q xl�hl
�l� i���u�h� �� x��lrv� u�su���q����rqH �� o�uk�oz �q�w���go�JNRO cl��
hrqh�uq x�� hrpsrvqi�i gz �l� u�o���w�oz �lru� �����rq� ivu�qk
xl�hl o�k��o��vu�� p����j � w�h�qhz rhhvuu�i �� �l� g�k�qq�qkH ru
�q �l� p�iio�H rj � �xrI ru �lu��Iprq�l �����rqH j�oo�qk �� g�jru� �l�
�qi rj �l� �����rq x�� � su�h��h�o �psr���g�o��zJ

NRL *������ �� ������� R�������� �� ��� ������ ��� -� �� �� ,�(���������)��
�� 
���� ,���� -������ �� �� YLJK ������ ��� �� ����� �� ����������� ��� +�� ���
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� �GH5H9A9BH C: +5BH=5;C !;@9G=5G	 %9A69F C: H<9
(I9FHC *=75B +9B5H9��

NRM  95F=B; CB  � *9G� �
 �9:CF9 H<9  � +I67CAA� CB ,9FF=HCF=5@ 5B8 !BGI@5F
�::5=FG	 ��H< �CB;� ��P�� ������ �GH5H9A9BH C: �9CF;9  � ,� �I8@9M	 �L97IH=J9
�CAA=HH99 C: H<9 +H� ,<CA5G �<5A69F C: �CAA9F79� 3<9F9=B5:H9F  95F=B; CB  �
*9G� �
4 �89G7F=6=B; 5 GD97=5@ 9@97H=CB 5G R3>4IGH 5BCH<9F <C@=85M	 <5J=B; 5 ;F5B8
TG<965B;U C: 9J9FM6C8M ;C=B; HC HCKB HFM=B; HC ;9H � D9FGCB JCH98 :CF H<9
9LD9B8=HIF9 K9 <5J9 K<9B HFM=B; HC 9@97H ��S��

NRN �F5B9	 � (�� BCH9 ���	 5H ���  95F=B; CB  � *9G� �
	 � (�� BCH9 ���	 5H
�� �R,<9 G9GG=CB @5GHG :CF � ACBH<G� 1CI 5F9 9@97H98 :CF � M95FG�S�� *5@D< %�
/589	 ��� �"����� �������� ��	 �� $Y�[b]Wc[�Y (`][c[�b [_ cZY *`��f
%`d_cW[_ /Ybc� �`]`�W�`	 &Ye %Y�[�`	 -cWZ	 W_� /f`^[_� �
�	 ���
�+IG5BB9 �� +HC=69F 98� ����� �R,<9 =B:F9EI9B7M C: G9GG=CBG	 @=A=H5H=CBG IDCB H<9
@9B;H< C: H<9 H9FA 5B8 H<9 7CGHG	 G99A HC F9EI=F9	 <CK9J9F	 5 A9H<C8 C: :=@@=B;
J575B7=9G @9GG H=A9
7CBGIA=B; 5B8 9LD9BG=J9 H<5B GD97=5@ 9@97H=CBG�S�� ����
,Y__YbbYY �`_bc[cdc[`_W] �`_�Y_c[`_ "`d�_W]	 � (�� BCH9 ��
	 5H ���
�F9A5F?G C: "5A9G $� �CA5F� �R3,4<9 G<99F A97<5B=7G C: 75@@=B; 5 B9K 9@97H=CB
=B H<9 7CIBH=9G A95BG H<5H =HUG 5@ACGH =ADCGG=6@9 HC ;9H 5 @9;=G@5HCF =B HC F9DF9G9BH
H<CG9 7CIBH=9G 69:CF9 H<9 9B8 C: H<9 G9GG=CB 5G =H BCK <5G 699B 7CBGH=HIH98�S��

NRO !B .=F;=B=5	 :CF 9L5AD@9	 5 GD97=5@ 9@97H=CB 75B H5?9 ACBH<G HC G7<98I@9	
=: =H <5DD9BG 5H 5@@� .W� �`�Y�__� O ����
����� ��
���� .W� �`�Y�__� O ����

��� ��
���� .W� �`�Y�__� O ����
��� ��
�
�� !B %5FM@5B8	 =: 5 GD97=5@ 9@97H=CB
=G 75@@98	 =H 75B H5?9 ID HC :=J9 ACBH<G HC :=@@ 5 7CB;F9GG=CB5@ J575B7M� ��� %��
�]Y�c[`_ $We �`�Y �__� O �
��
 ��
����



�
� �&
,%�� &* ��� �%# 
&�+�'

'4;A34 :;@ -<<->1:@ 2>;9 @41 8135?8-@5B1 45?@;>E ;2 -:E
/;:?@5@A@5;:-8 ;> ?@-@A@;>E -91:091:@� @45? /;:/1>: -.;A@ :;:�
>1<>1?1:@-@5;: C-? ?A>18E 9-3:52510 5: @41 <>1�,�"����� )� ���� 1>-�
5: C45/4 05?@>5/@? 4-0 B-?@8E 05?<>;<;>@5;:-@1 <;<A8-@5;:?� !-:E
?@-@1 ?1:-@1? C1>1 5:5@5-88E 9;01810 -2@1> @41 (�&� &1:-@1� C5@4 1-/4
/;A:@E .15:3 35B1: 6A?@ ;:1 ?@-@1 ?1:-@;>�NRP �: @4;?1 5:?@-:/1?� -:
A:@5918E B-/-:/E /;A80 01<>5B1 - ?@-@1K? 8->31?@ <;<A8-@5;: /1:@1>
;2 >1<>1?1:@-@5;: 5: @41 ?@-@1 ?1:-@1 2;> @41 1:@5>1 8135?8-@5B1 ?1??5;:�
#2 /;A>?1� @41 >1B1>?1 C-? @>A1� @;;H- ?9-88 /;A:@E 01<>5B10 ;2 5@?
>1<>1?1:@-@5;: 2;> - C4;81 8135?8-@5B1 ?1??5;: 5: - 8135?8-@5B1
/4-9.1> C;A80 ?A221> ?5958-> /;:?1=A1:/1?� �$1>4-<? @41 @-71-C-E
5? @4-@� >13->081?? ;2 <;<A8-@5;:� :;:�>1<>1?1:@-@5;: ;A34@ @; .1
-B;5010��

�: ?;91 ?@-@1?� -: A:?<;71: 9;@5B-@5;: 5: -0;<@5:3 8135?8-@5B1
-<<;5:@91:@ ?/4191? 9-E 4-B1 .11: <>1B1:@5:3 :;:�>1<>1?1:@-@5;:
.E -B;505:3 2;>1?11-.81 ?<1/5-8 181/@5;:?� �: �0-4;� 2;> 1D-9<81�
&1:-@;> ��*� )-: �;1?1:� C4; >1<>1?1:@10 �0-9? �;A:@E� <-??10
-C-E ;: �-:A->E 	�� 	�
��NRQ #>05:->58E� @41:��;B1>:;> �4->81? ��
!;;>1 C;A80 4-B1 .11: ;.853-@10 A:01> &1/@5;: �
� ;2 @41 �0-4;
�;01 @; /-88 2;> - ?<1/5-8 181/@5;: I-@ @41 1->851?@ <>-/@5/-.81
@591�JNRR �A@ @41 �0-4;  135?8-@A>1 -<<->1:@8E C5?410 @; -B;50 @4-@
;A@/;91 -:0 9;B10 =A5/78E @; 9-71 ?A>1 5@ 050:K@ 4-<<1:� �A?@ @C;
0-E? -2@1> &1:-@;> )-: �;1?1:K? 01-@4� ;: �-:A->E 	�� &1:-@;>?
�8->7 -:0 �-91? 5:@>;0A/10 &1:-@1 �588 
�� C45/4 -.;85?410 &1/@5;:
�
� -8@;31@41>�NRS �@ ?<10 @4>;A34 /;995@@11 >1B51C -:0 C-?
/;:?501>10 ;: @41 ?1:-@1 28;;> 6A?@ @C; 0-E? 8-@1>�NRT '41>1� @41
?1:-@1 A:-:59;A?8E B;@10 @; ?A?<1:0 I-88 >A81? ;2 @41 &1:-@1
5:@1>21>5:3 C5@4 +&1:-@1 �588 
�K?, 599105-@1 <-??-31� � � � @45? .15:3
- /-?1 ;2 A>31:/E�JNRU '41 .588 C-? @41: <-??10 ;A@ ;2 @41 ?1:-@1� ��G
�� -:0 ?1:@ @; @41 4;A?1�NSL �A>5:3 @41 2;88;C5:3 2;A> 0-E?� @41 4;A?1

NRP ��� Wu�lvu ]J �roig�ukH ��� ���������� �� 	���((����������H SN fW]Y
]J\J ULH MLL FMURNGJ

NRQ bJ \`d�_W]H MS�l ]�kJH ��qJ b���J PL�PM F[i�lr MUNOGJ
NRR [�WZ` �`�Y W__J ¢ PRN FMUMUGJ
NRS bJ \`d�_W]H MS�l ]�kJH ��qJ b���J PQ F[i�lr MUNOGJ
NRT +�� �� PQH QNH QRJ
NRU +�� �� QRJ
NSL +�� �� QSJ



*+��+%I R���%�+G� RNM

s����i �l� g�ooH gr�l hl�pg�u�~ su���i�qk rjj�h�u� ��kq�i rjj rq ��H
�qi �l�z ��q� �� �r �l� krw�uqruJNSM `q \�qv�uz NPH �rw�uqru ^rru�
��kq�i �l� o�k��o���rqNSN �qi �pp�i����oz qrp�q���i �l� o���
��q��ru~� gur�l�uH Yqi�u�� �J ��q Zr���qH �r �l� ��q���JNSO cl� q�y�
i�zH �l� ��q��� vq�q�prv�oz hrqj�up�i ��q Zr���q~�
qrp�q���rqJNSP

[q �lru�H mv�� q�q� i�z� �j��u � ����� ��q��ru i��iH �l� [i�lr
]�k��o��vu� s����i o�k��o���rq gorhn�qk � �s�h��o �o�h��rq �r u�so�h�
�l� i�h����i �qi hrqj�up�i l�� gur�l�u �� l�� �vhh���ruJNSQ Yw�q
pru� �vusu���qkozH �l� p�hl�q��p �lurvkl xl�hl �oo rj �l�� rhhvuu�i
x�� u�o���w�oz huvi�J cl� g�oo s����i gz �l� o�k��o��vu� ��psoz
u�s��o�i �l� �s�h�j�h u�tv�u�p�q� �l�� o�k��o���w� w�h�qh��� g� j�oo�i
�lurvkl �s�h��o �o�h��rq���� i�iq~� �h�v�ooz ��(���� �l��
u�tv�u�p�q� x��l �qz�l�qk �o��J [q����iH �q �l� �g��qh� rj �qz ho��u
p�hl�q��pH �l� krw�uqru ��psoz u�o��i rq �l� srx�u
hrq����v��rq�ooz �qi ����v�ru�oz ku�q��i �r l�p �r j�oo � w�h�qhz �q
�qz ����� rjj�h� jru xl�hl �l� o�x surw�i�i qr r�l�u p��lri rj
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u���j�h���rq �qi �u�q~� hrvq��i l�u�J
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rj �l�p �yh�s� ^�uzo�qi �qi d��l �yhov��w�oz v�� �s�h��o �o�h��rq�
�r j�oo o�k��o���w� w�h�qh���JOML cl�� hrqq�h��rq g��x��q u���jz�qk �l�
b�w�q���q�l Wp�qip�q� �qi su�j�uu�qk ��psru�uz �ssr�q�p�q��
jru ����� o�k��o���w� w�h�qh��� �vkk���� �l�� �l� b�w�q���q�l
Wp�qip�q� �qi ��psru�uz �ssr�q�p�q�� �l�u� � hrpprq kr�o�
xl�hl l�os� �qjov�qh� �l� �q��usu�����rq rj gr�lJ

cl� hrpg�q�i �jj�h� rj �l� s�u�oo�o o�qkv�k� �qi p�hl�q��p rj
j�oo�qk w�h�qh��� g��x��q �l� b�w�q���q�l Wp�qip�q� �qi �����
o�k��o���w� �ssr�q�p�q� ����v���H �l� �l�u�i pr��w���rq� g�l�qi gr�l
�jjru��H �qi �l� ��p�qk �oo surw�i� �w�i�qh�H �og��� h�uhvp���q���oH
�l�� �l� �irs��rq rj o�k��o���w� �ssr�q�p�q�� �lrvoi g� ���q �� �
aurku����w� Yu� u�jrup �q �l� ��p� w��q �� �l� b�w�q���q�l
Wp�qip�q�J

�� ��� 	����� ,���)����

���x�qk o�k��o���w� �ssr�q�p�q� �hl�p�� �� surku����w�
u�jrup� l�os� g����u hrq��y�v�o��� ����� surku����w� u�jrup�H o�n�
�l� �q������w�H u�j�u�qivpH u�h�oo �o�h��rq�H �qi �l� i�u�h� �o�h��rq rj
b�q��ru���qi lrx �oo rj �l�p xrun �rk��l�uJ cl��� u�jrup�H xl�hl
l�w� g��q �irs��i gz p�qz rj �l� ��p� ������H xrun x��l ��hl r�l�u
�r kv�u�q��� �l�� �l� u��vo�� rj �o�h��rq� p��hl �l� �q��q� rj �l�
�o�h�ru���J dqi�u���qi�qk �l�� �zpg�r��h u�o���rq�l�s l�os� mv���jz
�l� �irs��rq rj o�k��o���w� �ssr�q�p�q� p��lri��xl�hl su���uw�
�l� ����v� tvr �qi p��hl u��vo�� �r �q��q�H vqo�n� �s�h��o �o�h��rq��
gv� �o�r surw�i�� �ii���rq�o hrq��y� jru lrx �l��� p��lri� �qi r�l�u
u�jrup� �lrvoi g� vqi�u��rriJ

^r�� ������ F�qi ��uu��ru���G l�w� �irs��i o�k��o���w�
�ssr�q�p�q��H �q������w�� Fru u�j�u�qi�GH ru u�h�oo �o�h��rq�J \v��
�o�w�q �������su�irp�q�q�oz orh���i �q _�x Yqko�qi ru �l�
brv�l�l�w� �irs��i qrq� rj �l� �lu��JOMM `q �l� r�l�u ��i�H �q

OML ���(��� ��� Fqr��qk �l� ������ �l�� i�iq~� ��p�oz u���jz �l� b�w�q���q�l
Wp�qip�q�GH !��� ^�J �`_bcJ �u�J [[[H ¢ MOH ��� dcWZ �`�Y W__J ¢ NLWIMIQLO
Fe��� NLMUGJ

OMM �rqq�h��hv�H ��o�x�u�H [rx�H ��q�vhnzH _�x Z�ps�l�u�H _�x frunH
a�qq�zow�q��H brv�l ��uro�q�H c�y��H �qi ��uk�q��J ��� +�������)� ��� ,������� �
������H _Wc~] �`_�J bcJ ]Y�[bJH l��s��KKxxxJqh�oJrukKu����uhlK�o�h��rq�I�qi
Ih�ps��kq�Khl�u�IrjI�l�I�q������w�I������J��sy Fo��� w�����i ^�uJ NNH NLNLG Fqr��qk
�l� ������ x��l �q������w��H srsvo�u u�j�u�qi�H �qi hrq����v��rq�o �q������w��G� ,�����
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�tv�o �o�w�q l�w� �irs��i �oo �lu����oo rj xl�hlH ��w� jru �l�
����u�h� rj �rovpg��H �u� orh���i �q �l� e���JOMN cl�u���q pru� l�w�
�irs��i �xr rj �l� �lu��JOMO ��k�uio��� rj lrx �l� qvpg�u� �l�n�
rv�H ������ x��l o�k��o���w� �ssr�q�p�q�� �u� i��sursru��rq���oz
o�n�o��u �r �o�r l�w� wr��u �q������w��H u�j�u�qi�H ru u�h�oo �o�h��rq�
�l�q �u� ������ �l�� �yhov��w�oz u�oz rq �s�h��o �o�h��rq� �r j�oo
o�k��o���w� w�h�qh���J

W� j�u�� ko�qh�H �irs��qk � o�k��o���w� �ssr�q�p�q� �hl�p��
xl�hl �yso�h��oz i�su�w�� wr��u� rj � hl�qh� �r j�oo � o�k��o���w�
w�h�qhz gz �o�h��rq�l�uioz ���p� hrps���go� x��l �oorx�qk wr��u�
�r u�h�oo �o�h��i rjj�h��o� ru s��� o�x� �qi hrq����v��rq�o
�p�qip�q�� �� xl�� �u�H ����q���oozH �s�h��o �o�h��rq�J ��h�oo
�o�h��rq� �qi wr��u �q������w�� �u� ju�tv�q�oz mv���j��i �� k�w�qk �l�
�o�h�ru��� � hl�hn rq �l� krw�uqp�q� rv���i� rj u�kvo�uoz �hl�ivo�i
�o�h��rq�JOMP [j �l� uvo�qk s�u�z �q ����� krw�uqp�q� �� i�o�g�u���oz
�kqru�qk �l� x�oo rj �l� �o�h�ru���H wr��u� h�q u��srqi��� o����H �q
�l� ������ �l�� k�w� �l�p �l� rs��rq �r�gz u�h�oo�qk �q�u�q��k�q�
o�k��o��ru�H u�s��o�qk �l� o�x� �l�z s��� �lurvkl wr��uI�q������i
u�j�u�qi�H s����qk q�x o�x� rj �l��u rxqH �qi �p�qi�qk �l�
hrq����v��rq �r ����go��l q�x i�prhu���h qrup�J

br xlz �lrvoiq~� wr��u� l�w� �l� ��p� �g�o��z �r hl�hn �l�
krw�uqp�q� �q � �s�h��o o�k��o���w� �o�h��rq� bs�h��o �o�h��rq�H o�n�
�l� r�l�u u�jrup�H �u� ju�tv�q�oz mv���j��i �� hl�hn� rq �l�
krw�uqp�q�OMQ �qi �u� k�q�u�ooz u�sru��i �l�� x�zH s�u��hvo�uoz

�� ����� &��������H _Wc~] �`_�J bcJ ]Y�[bJH l��s��KKxxxJqh�oJrukKu����uhl
K�o�h��rq�I�qiIh�ps��kq�Ku�h�ooIrjI�����Irjj�h��o�J��sy Fo��� w�����i ^�uJ NNH
NLNLG Fqr��qk �l� ������ x��l �l� �g�o��z �r u�h�oo ����� rjj�h��o�GJ

OMN Wo��n�H Wu��rq�H �roru�irH �J�JH [i�lrH ^rq��q�H _�w�i�H _ru�l
��nr��H �l� _ru�l�uq ^�u��q� [�o�qi�H `u�krqH �qi e��l�qk�rqJ ��� +�������)�
��� ,������� � ������H � (�� qr�� OMM� ,����� �� ����� &��������H � (�� qr�� OMMJ

OMO ��o�jruq��H �v�pH [oo�qr��H ��q���H ^�uzo�qiH ^�hl�k�qH _�gu��n�H _�x
\�u��zH _�x ^�y�hrH `l�rH brv�l ��nr��H d��lH �qi ezrp�qkJ ��� +�������)� ���
,������� � ������H � (�� qr�� OMM� ,����� �� ����� &��������H � (�� qr�� OMMJ

OMP ���< ����H �W_[Y] WJ b^[cZ E �W�`][_Y \J c`]XY�cH Y�d�WcY� Xf
[_[c[Wc[�Y� cZY Y��Y�cb `� �[�Y�c �Y^`��W�f `_ �[c[�Y_b W_� a`][c[�W]
`��W_[�Wc[`_b [_ cZY W^Y�[�W_ bcWcYb O FNLLPG� _��l�q��o WJ a�u��ozH ���

�� ���� I�����(�" �� #����� #�������"� ��" ��� +�������)�< ,������� � ���
,����� #�)���(�� �� ��� �������� ����H N ^[�ZJ ]J E a`]~f �Y�J MMH MOH MP
FMUUSGJ

OMQ ���k�u� E _ruu��H � (�� qr�� SH �� MTPH MUQJ
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�o�h��rq� ��� orx �vuqrv�JONL cl�z~u� �hl�ivo�i �� ���p�qkoz
u�qirp ��p�� rj �l� z��uH xl�hl q�k���w�oz �jj�h�� �vuqrv�JONM Wqi
�l�z~u� o�n�o��u �l�q u�kvo�uoz �hl�ivo�i �o�h��rq� �r ��� �iw�u��
�vuqrv� �jj�h�� jurp �qho�p�q� x���l�uJONN

[q �l�� o�kl�H �� p�n�� o���o� ��q�� �r surw�i� wr��u� x��l xl�� ��
r���q��goz � hl�hn rq �l� krw�uqp�q� xl�q �l�� hl�hn rqoz u�u�oz
rhhvu�H ir��q~� xrunH �qi �� �oo �rr o�n�oz �r g� �jj�h��i gz �l�
g���uu� �vuqrv� izq�p�h� �qi�p�h �r lrx �� rs�u����J cl�u�jru�H �q
������ �l�� l�w� k�w�q wr��u� r�l�uH j�u pru� �jj�h��w� �rro� rj
hl�hn�qk �l� ����� krw�uqp�q�H u�prw�qk �s�h��o �o�h��rq� jurp �l�
�rrogry��qi u�so�h�qk �l�p x��l ��p�Is�u�z �ssr�q�p�q��H xl�hl
ju���� �l� ����v� tvr�ir��q~� p���u��ooz i�p�q��l wr��u�~ �g�o��z �r
hl�hn �l� krw�uqp�q�J

cl�� �zpg�r��h u�o���rq�l�s g��x��q o�k��o���w� �ssr�q�p�q��
�qi �l��� surku����w� u�jrup� mv���j��� �l� �gro���rq rj �s�h��o
o�k��o���w� �o�h��rq�J �r��u� �q ������ x��l �l��� n�qi� rj u�jrup�
l�w� ������ rssru�vq����� �r p��q�qkjvooz �ysu��� �l��u rs�q�rq�
rv���i� rj u�kvo�uoz �hl�ivo�i �o�h��rq� �l�q ir wr��u� �q ������
x��lrv� �lr�� u�jrup� gv� x��l �s�h��o �o�h��rq�J cl�z h�q ��kq
s�����rq� �r hl�oo�qk� o�x� s����i gz �l� o�k��o��vu�H �q������ o�x� ru
�p�qip�q�� rj �l��u rxqH ru u�h�oo �l��u �o�h��i rjj�h��o�J Wqi xl�q
�qrvkl wr��u� ��kq s�����rq�H �lr�� �jjru�� hvop�q��� �q �s�h��o
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�o�h��rq� x��l u��o hrq��tv�qh��H xl�hl �s�h��o o�k��o���w� �o�h��rq�
h�q q�w�u g� kv�u�q���i �r l�w�J

e��l �r p�qz pru� �jj�h��w� rv�o���H wr��u� �u� i�su�w�i rj
qr�l�qk gz qr� g��qk �go� �r j�oo �q�u������rq o�k��o���w� w�h�qh��� ��
�s�h��o �o�h��rq�J [qi��iH �l�z �h�v�ooz ���� �rp��l�qk gz l�w�qk
��p�Is�u�z o�k��o���w� �ssr�q�p�q����s�h�j�h�oozH �l��u i�h���rq�
�� �l� g�oor� gry �u� pru� p��q�qkjvo g�h�v�� �lr�� i�h���rq� l�w�
���z�qk srx�u �l�� o���� vq��o �l� q�y� �o�h��rqJ cl�z wr��i �� �l� o���
k�q�u�o �o�h��rq �qi �qi�h���i xlrp �l�z x�q��i u�su���q��qk �l�p
�q �l� o�k��o��vu�� �l�� i�h���rq u�p��q� sur��h��i vqi�u �q
�ssr�q�p�q� �z���pJ _r� rqoz �u� �lr�� wr��u� kv�u�q���i hrq��qv�i
u�su���q����rqH gv� �l�z~u� kv�u�q���i hrq��qv�i u�su���q����rq ��
����� ���������J cl�z irq~� �vjj�u jurp qrqIu�su���q����rq g�h�v��
rj � w�h�qhz �l�z hrvoiq~� hrq�uroJ Wqi �l�z irq~� �vjj�u jurp
p��u�su���q����rq �j � orxI�vuqrv�H rjjIz��u �s�h��o �o�h��rq
surivh�� � g���uu� u��vo� �qhrps���go� x��l �l� x��l�� rj �l� gur�i�u
�o�h�ru���J

dqi�u���qi�qk �l�� �zpg�r��h u�o���rq�l�s�rq� �q xl�hl u��vo��
p��hl �q��q��jvu�l�u hrq��y�v�o���� gr�l o�k��o���w� �ssr�q�p�q��
�qi gur�i�u hrq����v��rq�o su�qh�so��J �ru �y�pso�H �� p�q��rq�i �q
a�u� [H p�qz ��p�Is�u�z �ssr�q�p�q� �z���p� hrq���q i�ku��� rj
w�kv�q���J cl� krw�uq�qk ����v��� �u� ju�tv�q�oz xu����q �q x�z�
�l�� irq~� �hhrvq� jru vq�ys�h��i h�uhvp���qh��H o�n� o�k��o��ru�
xlr �x��hl s�u����ONO ru �qi�s�qi�q� �qi �l�uiIs�u�z o�k��o��ru�JONP

Xv� �l� g���h pr��w���rq rj ��p�Is�u�z �ssr�q�p�q�� Fp��hl�qk
u��vo�� �r �q��q�G l�os� �q�x�u �l��� tv����rq� rj ����v�ruz
�q��usu�����rqJ el�q wr��u� jurp � i���u�h� �o�h� � o�k��o��ru jurp �l�
��prhu���h a�u�z xlr �qi� vs �x��hl�qk �r �l� ��svgo�h�q a�u�z
�qi o��w�qk rjj�h�H �� p�n�� pru� ��q�� �r j�oo �l�� w�h�qhz x��l �
��prhu�� �l�q �� ir�� � ��svgo�h�qJ clrvkl u�o���w�oz j�x h����
l�w� g��q o���k���i rq �l� tv����rq rj lrx � ��p�Is�u�z �ssr�q�p�q�

ONO ��� ��������" czo�u f��uk��qH ����N
���" ���������)� �((��������� ���
��� 
������ �� 
���" �!�������H T cY�J WE^ ]J �Y�J Fjru�lhrp�qk ��oo NLNLG
F�ukv�qk �l�� s�u�zI�x��hl�qk ����� o�k��o��ru� �lrvoi g� u�so�h�i �q � ��p�Is�u�z
u�so�h�p�q� �z���p gz u�j�u�qh� �r lrx �l�z x�u� o��� �o�h��iH qr� lrx �l�z x�u�
o��� �jj�o����iGJ

ONP � (�� qr��� NNM�NNQ �qi �hhrps�qz�qk ��y�J
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�z���p u�so�h�� � s�u�z �x��hl�uHONQ �l� o�k��o���w� l���ruz �qi �l�
hrq��y�v�o���i �zpg�r��h u�o���rq�l�s �i�q��j��i gz �l�� Wu��ho�
hrvoi surw� v��jvo �q �q�x�u�qk �lr�� tv����rq� �q �l� jv�vu�J

cl�z p�z �o�r surw� v��jvo �q �iiu����qk gur�i�u hrq����v��rq�o
tv����rq� �� �l�z u�o��� �r �q��usu���qk �l� dq���i b�����
�rq����v��rq��s�h�j�h�oozH �l� b�w�q���q�l Wp�qip�q�J cl�
xrui�qk rj �l� b�w�q���q�l Wp�qip�q�H xl�hl �� u�jo�h��i �q �����
hrq����v��rq�H l�� k�w�q u��� �r � i��hu��� �h�i�p�h i�g���J ��q �����
o�k��o��vu�� u�tv�u� krw�uqru� �r p�n� ��p�Is�u�z b�q���
�ssr�q�p�q��HONR o�n� �l�z ir �q Wu��rq�H Z�x��~�H d��lH �qi
ezrp�qk�ONS ��q ������ �oorx �l� sro���h�o s�u�z qrp�q��� jru
�s�h��o b�q��� �o�h��rq� �r g� ��o�h��i �lurvkl p��lri� r�l�u �l�q
su�p�uz �o�h��rq��ONT el�q pv�� � �s�h��o �o�h��rq g� l�oi �r j�oo �
b�q��� w�h�qhz�ONU

[q ����ps��qk �r �q�x�u �l��� tv����rq�H o�k�o �hlro�u� �qi
j�i�u�o hrvu�� �o�n� l�w� �vuq�i �r �l� b�w�q���q�l Wp�qip�q�~�

ONQ G���H b���� �P ���� X��jru� wJ crpgo�qH STN bJYJNi NNOH NNR FeJ�J NLMRG�
��� ���� e�o�rq wJ b�g�o�v�H SN aJOi QQP F��qJ NLLOG F�qwrow�qk ��p�Is�u�z
�ssr�q�p�q� �q j�oo�qk hrvq�z �u���vu�u w�h�qhzG� b���� �P ���� Z�up�q wJ
�orsjo���hlH RQM _JYJNi UUQ F`l�r MUUQG F�qwrow�qk ��p�Is�u�z �ssr�q�p�q� �q
j�oo�qk p�zru�o w�h�qhzG� ��hl�ui� wJ Xr�ui rj �rvq�z �rpp����rq�u� rj
bx���x���u �rvq�zH R aJOi MNQM FezrJ NLLLG F�qwrow�qk ��p�Is�u�z �ssr�q�p�q�
�q j�oo�qk hrvq�z hrpp����rq w�h�qhzGJ

ONR ��� ��������" Wp�uH ��� ���� ��� ������������ I ����������� 
�!��FH
� (�� qr�� OLR F�ukv�qk �l�� �l� b�w�q���q�l Wp�qip�q� surl�g��� ��p�Is�u�z
�ssr�q�p�q� u�tv�u�p�q��GJ � � ��� ��������" b�qjrui ]�w�q�rqH 
�������� 
���"
��� ���������� � ��������� � ,��(���� �� R����� ���� �� -�! ���� �� +����(���
��� ��)�������� ���������H OQ ZWbc[_�b �`_bcJ ]J�J SMO FNLLTG F�ukv�qk �l��
�l� b�w�q���q�l Wp�qip�q� s�up��� �vhl u�tv�u�p�q��GJ ]���k���rq �vuurvqi�qk
�l�� tv����rq �� u��l�u o�p���iJ ��� ��������" Z�p�pr�r wJ [k�H TTM �JOi SMU FU�l
��uJ NLMTG F�qwrow�qk hrq����v��rq�o hl�oo�qk� �r Z�x��~�~� ��p�Is�u�z
�ssr�q�p�q� u�tv�u�p�q� �r j�oo dJbJ b�q��� w�h�qh���GJ

ONS W�[�J �Y�J bcWcJ ¢ MRINNNF�G FNLMTG� ZWeJ �Y�J bcWcJ ¢ MSIM FNLMTG�
dcWZ �`�Y W__J ¢ NLWIMIQLN Fe��� NLNLG� ef`J bcWcJ ¢ NNIMTIMMMF�GF�G
FNLNLGJ

ONT ��� ��������" cu�q��z wJ a�qq�zow�q��H UPM �JNi NNP FOi ��uJ MUUMG
F�qwrow�qk hrq����v��rq�o hl�oo�qk� �r a�qq�zow�q��~� p��lri rj s�u�z qrp�q���rq
�q dJbJ b�q��� �s�h��o �o�h��rq�G� ]���o�H � (�� qr�� OLNJ

ONU ��� ��������" \vik� wJ �v�qqH RMN �JOi QOS FS�l ��uJ NLMLG Fi��hv���qk
�l� j�oo�qk rj X�u�hn `g�p�~� [oo�qr�� b�q��� ���� �j��u l�� �o�h��rq �r �l�
su���i�qhzGJ
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