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� a r K^ijfuiwn{dLQ Y r YZV^JLkXd¡]���� JHWZQ\k�YZM � Wen{Q\fXQSWUn{dLQ�JLk^f���JHWUi � Q\ijijkXQSW ~
� KXWeYZVXQSW � ahnwMZV�Y r Q����^WeQ\MZM�]��'YZV^JLkXd%M JLk^f@]���f^QSQ��@WZQ\M��bQ\c Y Y r ]��JLfX|%njM r W� VXWenwMPYZnjJLk.�%ceVN]!Q\njMPQSW ~�� Q�YZJLKXOlV�Y ]!Q�] r WZQ�YZV^JLk.V^Q dsk r ahM ~
� JLijM r a0JLk�Y8Y r YZV^JLkXd � W r R ~z� QSYPQSWm�:JHWZd r ahnjceV JLk^f � W r R ~�� WZQ\fXQSWenwc ��r K �NJLK^f

R r WhYZVXQ8V r k r W2Y r a r Wed«ahnjYZV¡YZVXQ\] JLk^fuY r i{Q\JHWekuRxW r ] YZVXQ\] ~
�-V^JLk��:Y r p r f±°��-V r ]oJLMS°z�sYPQSR¦JLk±° � JLk^kXQ\MS° } |#J%°��XJHWeJLV±° � JLK^ijn ° � WUJLkX[L° � W r R ~

��ijK�ahnjced ° � W r R ~ �:JLK^MPQSW\° � W r R ~ �sYPQ\njk^fNi ° � W r R ~ �s[\] r i!�lJLk±° � W r R ~"� QSWeR r WZYS°$# n{YZJ%°� VXWenwMPY r R °&%DJLMZ]onwk±° } MPYPWenwf±°X� n{d r iwJ%°X�:JHWZYZnjk�° � ijijJ%° �F~ t@Q\n{d%njkXOLQSW\°X�*JHYZJLMZJ%° �:JHWZOln{YS°
g Wenjd#J�%ceVzTr ced ° � W ~(' JHd rL´ ° } MPYPWUnjf±°z�-V r ]oJLMS° q J�|snwf±°*)6QSWekNV^JHWef±°*#hK^f^n °Fp TK^k�YZVXQSW\°
�sYPQSR¦JLk±°+�8JHYZn ° � VXWenjMPYZJ%° q*r WZRxk^QSW\°,�-)0gh°#�-V r ]oJLMS°Hg Wen{dHJ%° � WeJLkX[L° ³ YPY r.� Q\f^QSWZQSW\°/# r ´ QSWZYS° } k^f^n ° ³ YZVN]oJHW\° � WZQ\fXQSWenwcH°Lt r i{R�OlJLk^OX°ly�Q r °0# rL´ QSWZYS° } k^fXWZQ\MS°l�:njceVNJHQ\i%t@QSW ´ J%°� JLK^i��%cUV�TKXWZ[L° 'lr V^JLk^kXQ\M2JLk^f1) r+2 njf^JHWUJ ~

�-V^nwM0a r WZd¡V^JLM ´ QSQ\k'MZK�� � r WZYPQ\f ´ � YZV^Q } KNMPYPWenjJLk'�%cSnjQ\k^c Q �Xr K^k^fNJHYZn r k±°^OLWeJLk�Y
k r M ~ tv®L®0354 t¯njMZMPQ\k^MeceV^JHRxYZMPd r iji{QSO q n76bQSWZQ\k�YZnjJLiDg�8�K^JHYZn r k � r f^Q\i4njk��%cSn{Q\k^c Q JLk^f
gDkXOlnwkXQSQSWenjkXO09=JLk^f � � ª:3l©H¬;4 �Xr d�dLQSW  � ijJLkXd:JLk^f��'Q\JLk  � n{Q\ijf�g<8sK^JHYZn r kNM=9%° ´ �uYZVXQ>@?BADCECGF&H�I�JKCLH�AMI;NPO<Q/R�SUT r R � QSYPQSW } ~ �'JHWZd r ahnjcUV±° ´ � YZVXQ } K^MPYPWenjJLk O r |LQSWek^]!Q\k�Y
�%� } #��V�^W r+2 Q\c YW4P� r k^ijnjk^Q\JHW0�%cUVXWATr f^njk^OLQSW4JLk^fYX K^JLk�YZK^]Z) r i{YP[\]=JLk^k«g�8�KNJHYZn r k^M=9[ � t � %  �]\l©  �hg �$^4r Rz� r W ´ QSWZY2�'JLKNMPQSW2JLk^f ´ �oYZVXQ �h�_#  �^W r+2 Q\c Y`4 } M��s]a�^Y r YZnjc
�.QSYZV r f^MhnjkB��njkXQSYZnwc*�hVXQ r W=�b9 ~
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q n{Q\MPQ } W ´ Q\n{Y ´ Q\MeceV TJHRxYZn{OLY MZnjceV�]on{Y [Sa4Q\nFMPYZJHWZd'|LQSWZQ\njkXR¦JLceV�YPQ\k@� r fXQ\iji{OlijQ\njceVsK^kXOLQ\k
| r k����%MPYPQ\]!Q\k.OLQ\ijJLfXQ\kXQSWh��Q\njijcUVXQ\k ~

��J/�NnjYPQ\i�� ´ Q\V^JLk^fXQ\i{Y0Q\njk.� r fXQ\ijibRUTKXW � ijJLMe]oJ!njk¡Q\njkXQ\] � r ]!QSYPQ\k^MZcUV�a6Q\n{R��������������������! �"$# [ � ^ ��%�"$# [ � ^'& � [ � ^
q n{Q2dsnwkXQSYZnjMZcUVXQ$)6Q\MZceVXWeQ\n ´ K^kXO fXQSW4�zQ\njiwceVXQ\k�|LQSWZYPQ\njijKNkXOlMPR¦K^kXdsYZn r k � [)(+*-,.* � ^ ]on{Y�fXQ\k
K^k^J ´ V�TJLkXOln{OLQ\k�/ JHWUnjJ ´ i{Q\k@_ Q\n{YS° ³ WZY KNk^f�p*Q\MeceV�ahnjk^f^njOLdLQ\n{YhQSWeiwJLK ´ Y fNn{Q�g4njk ´ QS[\n{Q 
V�KNkXO�| r k ]on{dsW r MPd r �NnjMeceVXQ\k«�%YPWZQ\K��^W r [SQ\MeMPQ\k ~�q QSW6d r kXdsWZQSYPQ*��QSWe]  �"$# [ � ^ njMZY Q\njkXQ
#-Q\ijJ+�XJHYZn r k^MZ[SQ\n{YZJ/� �^W r �%nw]oJHYZn r k�d r ]`�Niwn{[\n{QSWZYPQSW=�sYPWZQ\KNnjk�YPQSOLWUJLi{Q10 �sYZn7��2 °�0 g ' �32 ° f^n{Q
f^n{Q } ´ i{Q\kXd%K^kXO | r k��zQ\nwijceVXQ\k@JLK^R�OLWeKNk^f'| r k�[\KXR TJLiwijn{OLQ\k � k^WZQSOLQ\ij]'TJ54ln{OLdLQ\njYPQ\k�fXQ\M
K^]!OLQ ´ Q\k^fXQ\k@�:JHOlkXQSYPRxQ\ijfXQ\M�] r fXQ\ijiwn{QSWZQ\k ~ q QSW�k^njceV�YZijnjk^Q\JHWZQ � W r+2 QSd�YZn r k^M r �bQSWeJHY r W[7698;:=< ´ QS[SQ\njcUV^kXQSYhf^njQ g4njk^VXQ\njYZMPdsK^OLQ\i nwk?> 8 ^

% " # [ � ^ [ � ^ � �@A6 8;:=< @$BDCFEHGJI � [LK'M � @ � & KNMO@ PPP ^JQ PPP *
´ njijf^QSYDJLKXR=/�QSWZYPQ\njiwK^kXOlMPR¦K^kXdsYZn r kXQ\k«J ´ °sf^QSWZQ\k¡p Q\MZceV�ahnjk^fNn{OLdLQ\n{YZMP|LQSWZYPQ\nwijK^kXO8nwM r YPW r �
K^] f^n{Q�]=n{YPYZi{QSWZQ�]oJHdsW r MPd r � njMZceV^Q�p*Q\MZceV�ahnjkNf^n{OLdLQ\n{Y-fXQSW �zQ\njiwceVXQ\k.nwMPYR�

KNM �TS BFUDE �N� Q �NVXWYS BFUDE � Q �NV[Z
gDnjk8|LQSWZa0JLk^fXYPQ\M � r fXQ\iwi�MPYPQ\iwi{Y�f^njQ�)-p �  ��TJLVXQSWeK^k^O*fXQSW ) r i{YP[\]oJLkNk  p i{Q\njcUV�KNkXO R TKXW
f^n{Q q �skNJL]on{d | r k.|LQSWef TKNk^k�YPQ\k'p JLMPQ\k'f^JHW\0 � QSW]2 °^0 �D� 2 °N0 q 2 ~q n{Q=QSWe[\n{Q\i{YPQ\k #-Q\MZK^ijYZJHYPQ ´ JLMen{QSWZQ\k5KNk�YPQSW�JLk^fXQSWZQ\]�JLKXR_0 q � 2 °`0 q y � 2 °�a r R r W 
]oJLi{Qog4n{OLQ\k^MZcUV^JHR�YPQ\k5K^k^ffXQSW�R r We]oJLi{QoV&�%fXW r f��skNJL]onjMZcUVXQmy�nj]!Q\M | r k [ � ^ [\K�fXQ\k
gDK^ijQSW  p i{Q\njcUV�KNkXOLQ\k�RUTKXW�njfXQ\JLi{Q.p JLMPQ¡OLQS[SQ\n{OLY�ahKXWUfXQ\k ~�q n{Q¡g �XnjMPYPQ\k^[«| r k�MZcUV�a0J 
ceVXQ\k:y4Tr MZKNkXOLQ\k.| r k [ � ^ ahK^WefXQ�njk[0 q y � ��2�R TKXWhM r ijceVXQ } kXR¦JLkXOlMZfNJHYPQ\k.OLQS[SQ\n{OLYS°±f^n{Q
f^JLM } KXRxYPWZQSYPQ\ku| r k�/ JHd%K^K^] |LQSWeV^njk^f^QSWek ~� k } ´ MZceVNk^n{YPY=� ~ \.ahn{Wef@[\KNkzTJLceV^MZY�f^JLM�g �XnjMPYPQ\kX[SWZQ\MeK^i{YZJHY8JLKXR2]onwijfXQoy4Tr MeK^kXOLQ\k
]on{Y ] Tr OliwnjceVXQ\k�/ JHdsK^KN]oMZJLk�YPQ\nji{Q\k=KNk^f!JLKXR±JLiji{OLQ\]!Q\nwkXQSWZQ } kXRxJLk^OlMP|LQSWZYPQ\njijKNkXOLQ\k�QSW 
a4Q\njYPQSWZY ~ q n{QW)6QSa4Q\njMZQmMZnwk^fuRUTKXW [ � ^ JLKXR�Q\njkXQ\] ´ Q\MZceVXW#TJLkXd�YPQ\kp*Q ´ n{QSY*]on{Y OlijJHYPYPQ\]
#hJLk^fvJLK^MPOLQSR TK^VXWeYS°6ijJLMeMPQ\k MenjceV 2 Q\f r cUV¯f^n{WZQSdsY«JLKXR�fXQ\k¯p JLkX[SWeJLK^]a> 8 TK ´ QSWZYPWeJ 
OLQ\k ~ t@Q\n{YPQSWUMoa6QSWefXQ\k	i r dHJLi{Q ´ [Sa ~ Oli rL´ JLi{Q.g WUV^JLi{YZK^kXOlMeM�TJHYP[SQ.RUTKXW=�'JLMeMPQL° � ]`�NK^ijM
K^k^f¯gDk^QSWZOln{Q�M r ahn{Q�gDk�YPW r �NnjQ\f^njMZMZnG�NJHYZn r k^MPOlijQ\njceVsK^kXOLQ\k RUTKXW } kXR¦JLkXOlMP|LQSWZYPQ\nwijK^kXOLQ\k
OLQS[SQ\n{OLYS° ´ Q\nhfXQ\k^Q\kvfNn{Q:JLKXRxYPWZQSYPQ\k^f^Q\k � ijK^MeMPYPQSWe]!Q�a r VNijfXQRbNk^njQSWZYoMZnjk^f ~ _ Q\k�YPWeJLi{Q
)6QSa4Q\njMe]!QSYZV r fXQ\k MZYPQ\iji{Q\k 4 } |LQSWeJHOlnjk^O¯yzQ\]o]oJHYZJ 9c0 p y � ��2mRUTKXW�MPYZJHWZdLQ � r k�|LQSW 
OLQ\kX[¡| r k<� r ]oQ\k�YPQ\k	MZcUV�a0JLceV<d r k�|LQSWZOlnjQSWZQ\k^fXQSWoy6Tr MZK^kXOlMPR r i{OLQ\k�M r ahn{Q¡f^n{Q«yzQ\] 
]oJHYZJ¡| r k�gDO r W r 6�KNk^f�p*W r k�a6JLiji�f^JHW ~ } ´ MZcUV^k^n{YPY!� ~ ªu[SQ\n{OLY�fNn{Q`� r k�|LQSWeOLQ\kX[ofXQSW
y4Tr MZKNkXO JLKXRNd r ]`�NJHdsYPQ\k±°HOLQSOLQ\k!K^kXQ\k^f^iwnjceV |LQSWUMZceV rL´ Q\kXQ\ko_ Q\njYZnjk�YPQSWe|#JLijijQ\k�OLQSOLQ\k�Q\n 
kXQ8g�8�K^nwijn ´ WenwK^]oMP|LQSWZYPQ\nwijK^kXOX°�f ~ V ~ Q\njk^Q�/�QSWZYPQ\njijKNkXOlMPR¦K^kXdsYZn r kuf^n{Q8M r a r V^izf^njQ8ijnjkXdLQ
JLijM�JLK^cUVof^n{Q6WZQ\ceV�YPQ*�sQ\njYPQ2| r k [ � ^ JLk^ksK^ijijn{QSWeY ~Aq n{Q\MPQ\M #hQ\MZK^i{YZJHY�a n{Wef�QSWZONTJLkX[SYDf^K^WeceV
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f^n{Qa� r kNMPYPWeKXdsYZn r k�JLijijQSW8OlijJHYPYPQ\k g<8sK^njijn ´ WenjK^]=MP|LQSWZYPQ\njijKNk%OLQ\k [ } ´ MZceVNk^n{YPY=� ~ � ^ K^k^f
fXQSWZQ\kV��ijJLMZMZn b^[\n{QSWeK^k^O�JLk^V^JLk^f njVXWZQSWoOLQ r ]oQSYPWenjMZcUVXQ\k �sYPWeKXdsYZKXW [ } ´ MZcUV^k^n{YPY�� ~ ¬ ^U~} ´ MZceV^kNn{YPY � ~ ©�fNnjMPd%KXYZn{QSWZYmf^n{QugDnjkNMZceVXW#TJLkXdsKNkXOLQ\k5f^njQ\MPQSW=�sYPWeKXdsYZKXW\°Fa4Q\kNk�[\KNM�TJHYP[ 
ijnjcUV�WZQ � QSdsYZn{QSWZQ\kNfXQ # JLk^f ´ Q\f^njkXOlKNkXOLQ\kQSWZRUTK^iji{Y�a6QSWefXQ\k ]@TK^MeMPQ\k ~z� ]�J ´ MZceVNijn{QR4LQ\k 
fXQ\k } ´ MeceV^k^njYPY � ~ 3:a6QSWefXQ\k JLKXR�OLWUK^k^f5f^QSWmR r We]oJLijQ\k[/�QSW ´ njk^f^K^k^O.[\K�f^Q\k g4K^i{QSW 
p i{Q\njcUV�KNkXOLQ\kuR TKXW-njfXQ\JLi{Q8p JLMZQ8Q��b�Nijn{[\n{YPQ y Tr MZK^kXOLQ\kuQ ´ Q\k^fNn{Q\MPQSW0d r k^MPYPWeKNn{QSWZY ~q JLM0�-VXQ\]oJmfXQ\M ��J/�Nn{YPQ\ijM ¨ nwMPYDQ\njk k^njcUV�YZiwnjkXQ\JHWZQ\MS°�f^njM��bQSWeMZnj|LQ\MD� r fXQ\ijiG�^W rL´ i{Q\]

� � � ����� ��� � * [ ¨0^
� ��� �	� � � * [ \ ^

[ OLQ\k^JLk^k�Y )0KXWZOLQSWeM  �Fr njMeM r k [ ) � ^  ���%MPYPQ\] ^ RUTKXW�f^n{Q q nwceV�YPQ\k � K^k^f � J ´ VzTJLkXOln{O*| r k
fXQ\k¡MPdHJLijJHWZQ\k / JHWenjJ ´ ijQ\k¡_ Q\njY ( KNk^f ³ WZY�
 ~ �'JLk dHJLk^k [ ¨0^ ° [ \ ^ JLijM-�sYZK^f^n{Q\kN] r f^Q\iji
| r k'_ a6Q\n  �zQ\nwijceVXQ\k  gDK^i{QSW  ��r nwMZM r k  ���%MPYPQ\]!Q\k njk¡fXQSW � iwJLMZ]oJ/�NV&�sMen{doJLk^MPQ\VXQ\k ~ } k 
fXQSWZQSWeMZQ\n{YZMS°Xa6Q\k^k.f^n{Q �Fr njMeM r kXOli{Q\njcUV�KNkXO [ \ ^ ]onjYPYPQ\ijM p*WZQSQ\k� MZceVXQSW � K^k^d�YZn r k.OLQ\i Tr MPY
K^k^f:njk'f^njQ�)0KXWZOLQSWeM  p i{Q\njceVsK^kXO [ ¨0^ Q\njkXOLQ\MPQSYP[SY*ahn{Wef�°^QSWZOln ´ Y*MZnjcUV'Q\njk:MPdHJLijJHWZQSW g W 
V^JLi{YZK^k^OlMZMZJHYP[L°Af^QSWFJLK^cUV�JLiwMF� r f^Q\ijil| r k � ijJLceV�a6JLMeMPQSWZa6Q\iji{Q\kmJLKXR�YPWUn{YPY 0 t¯V^n¦°/��J/�Nn{YPQ\i
�]\ ~ � ª52 ~} ´ MZceVNk^n{YPY ¨s~ ¨ [ TJLVNi{Y [\K^k TJLcUV^MPY�R r We]oJLi{Q«gDn{OLQ\k^MeceV^JHRxYPQ\k�fXQ\M�) �  ���%MPYPQ\]oM8JLK^R �q n{Q6gDWeV^JLi{YZKNkXO fXQSW��:JLMZMPQ�� U � Q 
z°Lf^n{Q0gDk�YPW r �Nn{Q�� U ��� Q 
z°Lf^n{Q � JL]onwi{Y r k  �sYPWeK^d�YZKXW
M r a n{Q!f^n{Qop JLijnji{Q\n  � k�|#JHWUnjJLkX[8K^kNf�fNn{Q /�QSWea6JLk^f^YZMZceV^JHRxY�]on{Y fXQ\k�p i{Q\nwceVsK^kXOLQ\k�| r k� JL]oJLMZMeJ  �hr ij] 0 � � 20KNk^f )6Q\k 2 JL]onjk  ³ k r 0 )6Q\kD2 ° 0 ³ k r 2 ~z� k } ´ MZcUV^k^n{YPY ¨s~ \.a6QSW 
fXQ\k f^n{Q-t�JLk^f^QSWek^fXQ  t@Q\ijijQ\k  y4Tr MZKNkXOLQ\k=| r k [ ¨0^ ° [ \ ^ d r k^MPYPWeKNn{QSWZYS°�fNn{Q MPYZJHWedLQ T} V^k 
ijnjcUVXdLQ\n{Y-[\K 2 Q\kXQ\k'| r k_ba4Q\n  ��Q\njijcUVXQ\k  g4K^i{QSW  �Fr njMZM r k'���sMZYPQ\]!Q\k'[SQ\njOLQ\k�0 �0q ��b�+2 °0 �0q ��� ¨ 2 ~%� k } ´ MZcUV^k^n{YPY ¨s~ ª!ahn{Wef«[\K^kzTJLcUV^MPY-f^njQ*g �%njMZYPQ\kX[ K^k^f¡gDnjkNfXQ\KXYZn{OLdLQ\n{Y4| r k
i r dHJLi{Q\k±°XOlijJHYPYPQ\k�y Tr MZKNkXOLQ\k.R TKXW } kXR¦JLkXOlMZf^JHYPQ\k:njk���� [ > ^ ]on{Y������� OLQS[SQ\n{OLY ~bq Q\Ma4Q\njYPQSWZQ\k ahn{Wef f^n{Q g �XnjMPYPQ\kX[*| r k Oli rL´ JLi{Q\k�°sMZcUV�a0JLceV^Q\k'gDk�YPW r �NnjQ\i Tr MZK^kXOLQ\k=RUTK^W } k 
RxJLk^OlMZf^JHYPQ\km]on{Y ´ Q\MZcUVXWATJLkXdsYPQSW^/ JHWenwJHYZn r k ´ QSahnjQ\MPQ\k ~S� ]�i{QSYP[SYPQ\k } ´ MZceVNk^n{YPY ¨s~ �hahn{Wef
fXQSWhy�nj]!Q\M���� ®onjkB) �  M=�sMPYPQ\]`]on{Y2K^]oMZd#JLijnjQSWZYPQSW �Fr njMZM r kXOlijQ\njceVsK^kXO

� � ������ �����9� � �
´ QSYPWeJLceV�YPQSY ~ gDnjk^Q � V^J/� ]oJLk  gDkNMPd r O  gDk�Y ahnwcZd%ijK^kXO*QSWZOln ´ YFJLijM p*WZQ\kX[SOlijQ\njceVsK^kXO*Q\njkXQ
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MPQ��NJHWeJHYPQ\iG� ´br YZV:MZnwfXQ\M r R [ � ~ � ^ °�n ~ Q ~ MZJHYZnwMPRM�uYZV^Q�RxWZQSQ  MPYPWZQ\JL]=njkXO=Q]8sK^JHYZn r kJLk^f�ijn{Q
njk¡YZVXQ8ksK^iji  M��NJLc Q r R�YZV^Q8c r ijijnjMen r k r � QSWUJHY r W  "$# [ � ^U~
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