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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^f
fXQSW�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\k
p*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\k
QSWZRUTK^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� � �
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)0KXWZOLQSWeMPOlijQ\njceVsK^kXO ]on{Yhf^nwM��bQSWeMZn{|LQ\]`�%Y Tr WZYPQSWe] ~ q njQ�� r WZYPQSa6QSO ­ fXQR/�WenjQ\M ­ p i{Q\njcUV�KNkXO
YPWen{YPY JLijM yznw]!Q\M*Q\njkXQ\M*WATJLK^]oiwnjceV�K^k^f:[SQ\n{YZijnjcUV
K^]oMPdHJLijn{QSWZYPQ\k ) � ­ ���%MPYPQ\]oM JLK^R ~ � r ­
ijJLkXOLQ.f^njQ y6Tr MZK^kXO�fXQSW«p WZQ\kX[SOli{Q\njcUV�KNkXO@OlijJHYPY ´ i{Q\n ´ YS°�dHJLk^k	f^njQY� r k�|LQSWZOLQ\k^['fXQSW
y4Tr MZKNkXOLQ\k.nj] p*WeQ\kX[%TK ´ QSWZOlJLkXO���� ®!OLQS[SQ\n{OLY a4QSWUfXQ\k ~
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t@Q njk�|LQ\MZYZn{OlJHYPQ YZVXQ R r iji r ahnjkXO�dsnwkXQSYZnjc-Q]8sK^JHYZn r k [ cSJLiji{Q\f-,�.0/ H�C Q/R2143 . O H*576 Q CDA . I ^� � ��������� � ���! " # [ � ^ ��% " # [ � ^'& � * [ � ~ � ^
ahVXQSWZQ � [)(+*-,.* � ^ f^Q\k r YPQ\M-Jok r kNkXQSOlJHYZn{|LQ.�NJHWZYZnwcSi{Q�f^njMPYPWUn ´ KXYZn r k=RxKNk^c YZn r k±°XfXQ��bQ\k^f ­
njkXO r k!YZnj]oQ ( �<®%° r k`� r MZn{YZn r k ,98;:=< > 8 [ Q 8 � � ��° : njM�Q\n{YZVXQSW.> 8 r WDJ ´br K^k^fXQ\f
f r ]oJLnjk:ahn{YZV �NnjQ\c QSahnjMPQ	> < ´ r KNk^f^JHW=� ^ ° JLkNf r k
|LQ\i r cSn{Y � � 8 > 8 ~ �hVXQmc r iwijnjMZn r kr �bQSWeJHY r W  �"$# njM K^MZQ\f@njk 8�K^JLMen ­ ijnjkXQ\JHWP�NijJLMe]oJ YZVXQ r W=�
JLM�JuMZnj]`� ijn b^Q\f.] r fXQ\i�R r W
a6J�|LQ ­ �NJHWZYZnjcSijQmnjk�YPQSWeJLc YZn r k:njk.c r ]!QSYZJHW � � r ahM ~ �hVXQ�]oJ/� % " njM-Ja�^W r+2 Q\c YZn r k r k�Y r
YZVXQ�MPQSY r R�f^nwMPYPWen ´ K^YZn r k=R¦K^k^c YZn r k^M2njM r YPW r � njc JHW r K^k^f¡YZVXQ�]!Q\JLku|LQ\i r cSn{YL� K �

% " [ � ^ [ � ^ � �@A6 8;:=< @FB CFEHGJI � [LK � @ � & K @ PPP ^JQ PPP *
ahn{YZV 698;:=< JLk^f @A698;:=< @ fXQ\k r YZnjk^O-YZVXQ4KNk^n{YzM�� VXQSWZQDnjk_> 8 JLkNf8n{YZM [ Q & � ^ ­ f^nj]oQ\k^MZn r k^JLi
y�Q ´ Q\MPOlKXQo]oQ\JLMZKXWZQL°FWZQ\M��bQ\c YZn{|LQ\i!� ~ )�� K'M�[)( *-, ^ a4Q«fXQ\k r YPQ=YZV^Q=]!Q\JLk@|LQ\i r cSn{Y � r R
YZVXQ f^njMPYPWUn ´ KXYZn r k�R¦K^k^c YZn r k � °sahV^nwceV njM0fXQRbNkXQ\f JLM0YZVXQ*R�WeJLc YZn r k r R�YZVXQ ] r ]!Q\k�YZK^]
fXQ\k^MZnjYL� � Mb[)(+*-, ^ YZVXW r KXOlV.YZVXQ8]oJLMZMhfXQ\k^MZn{Y �@? M�[)( *-, ^ �
? M � B UBA � Q � * � M � ? M$K'M � B U�A �N� Q � * ? MDC M � B UBA @ � & KNM @ �¨ � Q � Z

[ � ~ ¨0^� k5YZVXQ=ijJLMZY�YZVXQSWe] r R [ � ~ ¨0^ ° C M [)(+*-, ^ fXQ\k r YPQ\M8YZVXQ«M��bQ\cSn bNconjk�YPQSWek^JLi Q\kXQSWZO � ~ �-VXQ
dsnwkXQSYZnjc*Q]8�KNJHYZn r k [ � ~ � ^ njM2c r k^MZnjf^QSWZQ\fuMZK ´b2 Q\c Y2Y r nwk^n{YZnjJLi c r k^f^n{YZn r k^M� [ ® *-,.* � ^ �!�0E [),.* � ^ * [ � ~ \ ^
R r W [),.* � ^ 8F:HG > 8 ~.�Xr W�YZVXQ AMI A CDAEQ0I S:Q C Q a6Q«MZV^JLiwi K^MPQ JHY�i{Q\JLMPY�YZVXQ=R r iji r ahnjkXO
JLMZMZK^]a�^YZn r k^MR� J

K � � � �0E 8MLON [P:�G > 8 ^ * �0ERQ ® * [ � ~ ª ^J
S � � � [ � � @ � @ T ^ �0E 8ML < [P:=G > 8 ^ * [ � ~ � ^
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ahV^njijQ4R r WDJ a6Q\iji ­ fXQRbNk^Q\fmnwk�YPQSWekNJLi%Q\kXQSWZO � S Q ¨ njM�WZQ]8sK^n{WZQ\f ~ t@Qhnj]a� r MZQ6WeQ � Q\c YZnjkXO
) . 6bI S:Q/R�1 ,*. I S/ADCDA . I J � [)(+*-,.* � ^ � � [)( *-,.* �+* ^ * [ � ~ ¬ ^
R r W ( �<®%° ,98 � : °^ahn{YZVuM��bQ\cSK^iwJHW r W-WZQS|LQSWeMPQ8WZQ � Q\c YZn r k±° n ~ Q ~ °

J ^ �,* � � &5¨ [ � [), ^ � � ^ � [), ^ * r W ´U^ �,* � & � * [ � ~ © ^
ahVXQSWZQ � [), ^ fXQ\k r YPQ\MhJoK^kNn{Y6k r We]oJLi�JLi r k^O � : ~�Xr W*YZVXQ-�NV&�%MZnjcSM2] r fXQ\i{Q\f ´ � [ � ~ � ^ ° a6Q�WZQSRxQSW\°^R r WhQ��XJL]`�NijQL°^Y r 0 g ' ��2 °N0 t ' �;2 °0 t '�¨ 2�JLk^f�0 t � ' p 2 ~ y�QSY K^M r k^i!�uWZQ\]oJHWed.YZV^JHY*YZVXQ!c r ijijnjMZn r k r �bQSWeJHY r W fXQ\MZc Wen ´ Q\M
YZVXQ�MecSJHYPYPQSWenjkXO r R�c r Me]onjc�WUJ]�%M [ Q\kXQSWeOLQSYZnjc-�NJHWeYZnjcSi{Q\M ^ JHOlJLnwk^MPY njWZWZQSOlK^ijJHWUn{YZn{Q\M r R�YZVXQ
JL] ´ n{Q\k�Y0]oJHOlkXQSYZnwc�b^Q\iwf=njk«JLk JLMZYPW r �NV&�sMZnwcSJLi �NiwJLMZ]oJ 0 g ' ��2 ~ �-VXQ\MPQ*n{WZWZQSOlKNijJHWen{YZn{Q\M
JHWZQuK^MZK^JLiwi!�@cSJLK^MPQ\f ´ � �NijJLMZ]=J'Q\i{Q\c YPW r ]oJHOlkXQSYZnjc¡YZKXW ´ K^i{Q\k^c Q«ahV^njcUV5OLQ\k^QSWeJHYPQ\MoJ
WeJLk^f r ] M��bQ\c YPWeK^] r R±a0J\|LQ\M0JLk^f=YZVXQhWeQ\MZK^i{YZnjk^O�c r ijijnjMZn r k r � QSWUJHY r W6njM YZV�K^MDWZQSRxQSWZWZQ\f
Y r JLMmJ�a0J\|LQ\M ­ � JHWZYZnjcSi{Quc r ijijnwMZn r k r �bQSWeJHY r W ~ �hVXQ�8sK^JLMZn ­ ijnjkXQ\JHW�YZVXQ r W=� r R$� ijJLMZ]oJ0 �sYZn7��2 �^W r |snwfXQ\M=c r ]`� i{Q��<Q����NWZQ\MZMZn r kNM r R�MZK^cUV r �bQSWeJHY r WUM ~ � QSWZQL°2a4Q
MZV^JLiwi-c r k ­
MZnjfXQSW!J@MZnw]`�Nijn bNQ\f�WZQ\ijJ+�XJHYZn r k	YZnw]!Qu] r f^Q\i °4c r ]`� JHWeJ ´ i{Q¡Y r YZVXQ�)-p �²] r f^Q\i r R
OlJLM f��%k^JL]onjcSM 0 � QSW-2 ° 0 �D� 2 ~ t@QoJHWeQmYPWeQ\JHYZnjkXO¡J fNnj]!Q\k^MZn r k^i{Q\MZM2|LQSWUMZn r k�ahVXQSWZQ�YZVXQ
WZQ\ijJ+�XJHYZn r kuYZnj]oQ�V^JLM ´ QSQ\k.ceV r MPQ\k'JLM2WeQSR�QSWZQ\kNc Q�YZnj]!Q ~} ]oJHYZVXQ\]=JHYZnjcSJLi6YPWZQ\JHYZ]!Q\k�Y r R [ � ~ � ^ V^JLM ´ QSQ\k5MPYZJHWeYPQ\f nwk 0 q � 20JLk^f 0 q y � 2 °
ahVXQSWZQ [ JL] r k^O r YZVXQSW']oJLc W r Mec r �Nnjc@ijnj]=n{YZM ^ YZVXQ@V:�%fXW r f��%k^JL]onjc�ijnj]onjY [ n ~ Q ~ YZVXQ
ijnj]onjY � � ® JHR�YPQSW*WZQ\MZcSJLiwnjkXOoYZVXQ�|#JHWUnjJ ´ i{Q ( � (.- �!JLk^f , � ,/- � ^ V^JLM ´ QSQ\k:c r ] ­
�NKXYPQ\f5R r We]=JLiji!� ~ �-VXQ���MZV r a6Q\f5YZV^JHYmYZVXQ f^njMPYPWen ´ KXYZn r k�R¦K^k^c YZn r k^M � � c r k�|LQSWZOLQunjkYZVXQ�ijnj]on{Y Y r a0JHWef^M J R¦K^k^c YZn r k10 [)(+*-,.* @ � & K @ � - ¨0^ ahn{YZV:YZVXQ�WZQ\]oJHWZdHJ ´ i{Q��^W r �bQSWZY �
YZV^JHY0YZVXQ fXQ\k^MZnjYL�	?32 JLkNf«YZV^Q nwk�YPQSWekNJLiNQ\kXQSWeO � C 2 Y r OLQSYZV^QSW-ahn{YZV K MZJHYZnwMPRM�=YZVXQ gDK ­
i{QSW Q]8sK^JHYZn r k^M R r W�njfXQ\JLi�OlJLMZQ\M ~!� k 0 q y � ��2 °�YZVXQ!ahV r i{Q!M�� JLc Qa�^W rL´ ijQ\] [P: � > 8 ^
a6JLM c r k^MZnjf^QSWZQ\f.JLk^fuQ��XnjMPYPQ\kNc Q r R�a4Q\JHd.M r iwKXYZn r k^M r R�YZVXQ8nwk^n{YZnjJLi |HJLijKXQ.�^W rL´ i{Q\] njM
�^W r |LQ\k ~ } ijM r °N]=JLc W r MZc r �Nnjc8c r k^MPQSWZ|HJHYZn r k'iwJ\ahMS° JLk.Q\k�YPW r �&�uf^nwMZMZn!�NJHYZn r k«Q]8sK^JLijnjYL�L°
JLk^f�YZVXQW�^W r �NJHOlJHYZn r k r RDVNn{OlVXQSW r WefXQSW ] r ]!Q\k�YZM njM*MZV r a k ~ �Xr W YZVXQ�njk^n{YZnjJLi�f^JHYZJ%°
MPQS|LQSWeJLi MPYPW r kXO JLMZMZK^]`�NYZn r k^M!JHWZQ'KNMPQ\f njk!0 q y � ��2 °2MZK^cUV JLM ´ r KNk^fXQ\f^kXQ\MeMS°DQ��XnjM ­
YPQ\k^c Q r R ] r ]!Q\k�YZM K��:Y r YZVXQ�MPQ\c r k^f r WefXQSW JLk^f±° ] r MPY nw]`� r WZYZJLk�YZiG�L°NJa� r MZn{YZnj|sn{Y �
JLMZMZK^]a�^YZn r k¡OlK^JHWeJLk�YPQSQ\njkXO=YZV^JHY-|HJLcSK^K^] njM2J�| r njfXQ\f ~� k YZV^njM±cUV^J/�^YPQSW\°Ha6QDMPYZJHYPQ bNWeMPYZi!�*njk MPQ\c YZn r k«� ~ ¨�4 R=H I A / A I Q/RKAEH�J °LMPQS|LQSWeJLi:�^WZQS|%n r K^M
WZQ\MZK^ijYZM r k
YZV^Qoc r ]!QSYZJHW=� � r a Q]8sK^JHYZn r k ~8� k@MPQ\c YZn r k	� ~ \15�6 AMJKCLH�I , H Q/I S87 . I�J�H�R:9
; Q CDA . I�< Q/O(J °±JLk.Q��XnjMPYPQ\kNc Q8YZVXQ r WZQ\] K^k^f^QSWh]onjijf^QSW-JLMZMZK^]`�NYZn r k^M2YZV^JLk:njk 0 q y � ��2
njM �^W r |LQ\k ~4� kB� JHWZYZnjcSK^ijJHW�°XYZVXQ r cScSKXWZWZQ\k^c Q r RF|HJLcSK^K^] njM-JLiji r a4Q\f ~ } ijM r YZVXQ8WZQ\MZK^i{Y
njM MPYPW r k^OLQSW8c r ]`�NJHWZQ\f
Y r YZV^JHY�njk 0 q y � �J2Dnjk
YZVXQ!MPQ\k^MPQ!YZVNJHY a4Q\JHd@M r ijK^YZn r k^M JHWZQ
MZV r ahkuY r=´ Q8]=njijfuM r ijK^YZn r k^M ~ } i{YZV r K^OlVuYZVXQ��NW r�r R¦M-JHWZQ�cSJHWZWen{Q\f r KXY-R r W ´br K^k^fXQ\f
� r MZn{YZn r k«f r ]oJLnjk^M6ahnjYZV=WZQ � Q\c YZn{|LQ ´ r KNk^f^JHWen{Q\M\° r KXW0WZQ\MZKNi{YZM4cSJLk ´ Q*f^n{WZQ\c YZi!�=YPWeJLk^M ­
R�QSWeQ\f!Y r YZVXQhahV r i{Q-M�� JLc Q$�^W rL´ ijQ\] ~ � r WZQ r |LQSW0nwk!MPQ\c YZn r k'� ~ \s°sa6Q"�^W r |LQ-WZQ\MZKNi{YZM r k
YZVXQW�^W r �NJHOlJHYZn r k r RD] r ]!Q\k�YZM JLkNf r k�YZVXQm|#JLiwnjf^n{Y � r RD]oJLc W r MZc r � njc�c r k^MPQSWZ|HJHYZn r k
ijJ\a MS°XR r WU]oJLiji!� fXQSWen{|LQ\funjkuMZQ\c YZn r k5� ~ ¨s~� k	MPQ\c YZn r k � ~ ª 7 . I ; H�REF&H�I , H1C . H*576bA I A=)�RKA 6 /�°Da6QB�^W r |LQuYZV^JHYS° r k J�c r ]a�NJLc Y
YZnj]!Q�njk�YPQSWe|#JLi MZV^n{RxYPQ\f	Y r njkDbNk^njYL�L°6YZVXQ:M r iwKXYZn r k r R [ � ~ � ^=> [ � ~ ¬ ^ c r k�|LQSWZOLQ\M¡Y r JLk
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Q]8�KNnjijn ´ WUnjK^] f^njMZYPWen ´ KXYZn r k8MZJHYZnjMZRM�%njkXO*YZVXQ ´br K^k^f^JHW=��c r k^f^n{YZn r kNM [ � ~ ¬ ^U~ g�8�KNnjijn ´ WUnjK^]
f^njMPYPWUn ´ KXYZn r kNM r R YZVXQ:c r ]!QSYZJHW=� � r a`Q]8sK^JHYZn r k JHWZQ.R¦K^k^c YZn r k^M\°4ahVNnjceV<JLkNk^njV^njiwJHYPQ
MPQ��NJHWeJHYPQ\iG� ´br YZV:MZnwfXQ\M r R [ � ~ � ^ °�n ~ Q ~ MZJHYZnwMPRM�uYZV^Q�RxWZQSQ ­ MPYPWZQ\JL]=njkXO=Q]8sK^JHYZn r k
JLk^f�ijn{Q
njk¡YZVXQ8ksK^iji ­ M��NJLc Q r R�YZV^Q8c r ijijnjMen r k r � QSWUJHY r W  "$# [ � ^U~

�-V^nwM�WeQ\MZK^i{Y�njM!c r ]`�NijQ\]!Q\k�YPQ\f njk�MPQ\c YZn r k � ~ ��� / . . C��VH 576bA I A=)�RKA 6 / J . I 6bCDA . I�J´ ��YZVXQuc r ]`�NKXYZJHYZn r k r R JLiji6MZ] rsr YZV�Q]8�KNnjijn ´ WUnjK^] M r ijK^YZn r k^M r R [ � ~ � ^U~ } MZMeK^]onjkXO
f^n76bQSWZQ\k�YZnjJ ´ njijnjYL�L°�a4QuMZV r a�°4YZV^JHY�YZVXQuQ]8�KNnjijn ´ WUnjJ r RhYZVXQuc r ]!QSYZJHW � � r a Q]8sK^JHYZn r k
JHWZQ.OLQ\kXQSWUJLijn{[\JHYZn r k^M r R YZVXQ'�:J+�%a4Q\ijiwnjJLk�Q]8�KNnjijn ´ WUnjJ r R*YZVXQ.OlJLM«f��skNJL]onjcSM`) r i{YP[ ­
]oJLk^k�Q]8sK^JHYZn r k 0 q 2 ° 0 � QSW-2 njk�YZVXQ!MPQ\k^MZQmYZVNJHY*YZV^Q��:njk�| r i{|LQ!JLk@JHW ´ n{YPWUJHW=�'MZ] rsr YZV
RxKNk^c YZn r k�� njk^MPYPQ\JLf r R YZVXQmQ��b� r k^Q\k�YZnjJLi�R¦K^k^c YZn r k r R YZVXQo�:J+�sa6Q\ijijnjJLkNM ~ �0r k�YPWeJHW �
Y r YZVXQ`) r i{YP[\]oJLk^k
Q]8sK^JHYZn r k±°±a VXQSWZQ q Q\MP|snwiji{QSYPYPQ\M�0 q 2 MZV r a6Q\f@YZV^JHY YZVXQoJHW ´ n{YPWeJHW ­
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YZV�KNMS°zJuMZK ´ MPQ]8�K^Q\k^c Q!c r k�|LQSWZOLQ\M8a4Q\JHd%i!��Y r Juijnj]=n{Y � ~o�6r ]`�NJLc YZk^Q\MZM r R6YZVXQo] r ­
]!Q\k�YZMmK ��Y r
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� . I!S � � �bH�I J
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 & � ^ [ 
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ahn{YZV^nwk�cSi r MPQ\f WZQ � Q��Xn{|LQ ´br K^k^f^JHWUn{Q\MS°z|HJLcSK^K^] cSJLk^k r Y r cScSKXW!i r cSJLiji!� ~ �-VXQ �^W rsr R
cSJLk@Q\JLMZnjiG� ´ Q�Q��sYPQ\k^f^Q\f@Y r JLk:�@MPYPWUnjc YZi!��� r MZn{YZnj|LQ � ~!� Y Q\MZMZQ\k�YZnjJLiwi!�'WZQ\iwn{Q\M r k
YZVXQ
RxJLc YmYZV^JHYW�NJHWZYZnjcSijQ\M8JHWZQ¡M��^WZQ\JLf5ahn{YZV�JHW ´ n{YPWeJHW ��|LQ\i r cSn{YZnjQ\M ~u� k�YZVXQ ] r WZQ OLQ\kXQSWeJLi
MZn{YZK^JHYZn r k=f^njMecSK^MZMPQ\f«VXQSWZQL°sahVXQSWZQ �<]oJ]�=VNJ\|LQ c r ]`�NJLc Y2MZK�� � r WeYS°l|#JLcSKNK^] WeQSOln r k^M
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��� ���N£#�s� � �����!(7!0.1!2. ( !3' !$# 2 !�,K% ' .9, (7#-,K%', ,),�
 ')!0#)< < H]C � ) HaQ I;H 5 6bA I A ) 9
R A 6 / J . I 6bCDA . I I A 	 H A I � �bH . R=H / 
 � � 6 � �B. J�H�C��bH ) . 6�IUS0Q/R21 .�
 C��bH , 9 ,*.D/ �B. IUH�I C.�
 Q�I . I 9 ; Q , 6 6 / R=H F0A . I � G Q+J Q ) . ; H�H �:-[)( ^ � # , 8 : � [)(+*-, ^ 8 ��% ,*. I C Q AMI�JC��bH ) . 6bI S0Q/R21 .�
 : J C���Q C"A J � :H< � �:-[)( ^ @ 
 . R ( < � ( � ( � � � �bH�I � J�Q CDAMJ � H�J C���H
) . 6bI S:Q/R�1 ,*. I S/ADCDA . I J G�� � �FH @ A 
 Q/I S . I�I 1�A 
 ADC<AMJ .�
 C��bH 
7. R /� [)(+*-,.* � ^ � � � @ � @ � � * ( < � ( � ( � * ,98;: *
H 6 , H � C(AMI1C���H , Q/J�H .�
 J � H , 6 I7Q/R.R=H 3$H , CDAMI�F ) . 6�IUS0Q/RKAEH�J . I_S .0/ Q/A I�J.O A C���R . C Q CDA . I Q0IJ�1 /'/ H�CDRKAEH�J @ O ��H�I , H� [)(+*-,.* � ^ � � � @ � @ � � � � T � E [), & , E ^ � * ( < � ( � ( � * [)( *-, ^ 8 � * [ � ~ ¬ ¨0^
O �bH�R=HPC��bH$J�	0H�O J21 / / H]CDR A ,�/ Q CDR A 6 � E Q/I S�C��bH � . A I C , E , Q/I ) H , � . J�H�IYQ R )�A CDR�Q/RKA I 1
J�6 , �aC���Q0C � E [), & , E ^ � ® S:H � IUHKJ . IUH .�
 C��bH"J21 / / H]CDR�1`Q 6 H�J .�
 : � � I � Q/R�CDA , 6 I7Q/R @
� E A J�Q I Q R )�A CDR�Q/R21 J 	 H�OVJ�1 /'/ H�CDRKA , / Q0CDR A 6 A 
 : AMJ�Q )=Q0I I �
��£ � ������� n{WUMPYZi!�L°bnjk.YZVXQ�cSJLMPQ r R YZVXQmWZQS|LQSWeMZQ�WZQ � Q��%n{|LQ ´br K^k^f^JHW �¡c r kNf^n{YZn r k^M [ � ~ © ^´U^ ° ahVXQSWZQ � * � & � WZQ\iwJHYPQ\M YZV^Q��NJHWeYZnjcSi{Q�|LQ\i r cSn{YZn{Q\M ´ QSR r WeQmJLk^f�JHRxYPQSW*YZV^Q�c r k�YZJLc Y
ahn{YZV�YZVXQ ´br K^k^f^JHW �L°#n{Y�R r iji r ahMFYZV^JHY K�[)(+*-, ^ � �!YZVXQ2]!Q\JLk�|LQ\i r cSn{YL��|#JLk^nwMZVXQ\M�JLi r kXO
YZVXQ ´br K^k^f^JHW � ~�� k¡YZVXQ8OLQ\kXQSWeJLi±Q��b�^WZQ\MZMen r k [ � ~ ª:3 ^ YZVNnjM2]!Q\JLk^M

[ � ( � � ^ , � � E , �   ( � � � ® * ( < � ( � ( � * , 8 � : *
JLk^f<nj]a�Nijn{Q\Mmnj]o]!Q\fNnjJHYPQ\i!� � , �   � ®�R r W , 8 � : °0JLk^f±°DYZVsK^MS° � �   � ®%°
JLM8a6Q\iji6JLM � , � � E , � � � ®'R r W , 8 � : ° JLk^f�°�YZVsK^MS° � � � E � � � ® ~ } M
J@c r k^MPQ]8sKXQ\k^c QL°0YZVXQ.M r iwKXYZn r k�f r Q\Mok r YofXQ��bQ\k^f r k , JLk^f�° ´ � r KXWoMe] r�r YZVNkXQ\MZM
JLMZMZK^]a�^YZn r k±°%|HJLcSK^K^] cSJLk^k r Y r cScSK^W ~

�-VXQ*JHWZOlK^]!Q\k�Y0njM4J ´ n{Y6] r WZQ njk�| r i{|LQ\f=R r W2M��bQ\cSK^ijJHW4WZQ � Q\c YZn r k [ � ~ © ^ J ^ °%ahVXQSWZQ� * � � &
¨ [ � [), ^ � � ^ � [), ^ JLk^f � [ 
 ^ fXQ\k r YPQ\M2YZV^Q KNk^n{Y0njk^kXQSW2k r We]=JLi JLi r kXO � : ~�� k
YZV^njMFcSJLMPQ6YZVXQ6]oQ\JLk�|LQ\i r cSn{Y �8MZJHYZnjMHb^Q\MFYZVXQ4a6Q\JHdLQSW c r k^f^njYZn r k K [)( *-, ^ � � [ 
 ^ � ® JLi r kXO
YZVXQ ´br K^kNf^JHW=� ~-�6r ]`�NJHWenwkXOoYZVXQmc r Q�"=cSnjQ\k�YZM*njk.YZnw]!Q8nj]`� ijn{Q\M [ � , �  B^ � � [ 
 ^ � ®
JLk^f [ � , ��� E , � �a^ � � [ 
 ^ � ®oR r W , 8 � : ~ �-VXQSWZQSR r WZQ�M r ijK^YZn r k^M r RFYZVXQ ³ q gDMQ ,Q ) � � , �   * Q ,Q ) � � , ��� E , � � [ � ~ ¬ \ ^
ahn{YZV njk^n{YZnjJLi2fNJHYZJ r k � : WZQ\]oJLnwk r k � : °2a V^njceV njM=J ´br K^k^fXQ\f<MZQSY ~ �hr a4QS|LQSW�°
M r ijKXYZn r k^M r R [ � ~ ¬ \ ^4r k^i!��WZQ\]=JLnjk ´br K^k^f^Q\f!n76 � � � �   � ®�JLk^f � 8 WZO � E ~ �-VXQ
M r ijKXYZn r k^M r RXYZVXQDMPQ\c r kNf ³ q g:YZVXQ\k8fXQ\Mec Wen ´ Q�W r YZJHYZn r k^M�JHW r K^k^f8JLk8J+�XnjMzfXQSYPQSWU]onjkXQ\f´ � � E [), & , E ^ � ®%°^a VXQSWZQ a4Q�V^J\|LQmMPQSY � � & � E , E ~��

� k@YZVXQoR r iji r ahnjkXOua6QoWZQ\ijJ+�@YZVXQ«c r k^f^n{YZn r k
YZVNJHY8YZVXQ=c r ]a�Ni{QSYPQ ´br K^k^fNJHW=� r R2J´br K^k^fXQ\f f r ]oJLnjk njM�njk�c r k�YZJLc Yoahn{YZV r kXQuk r k ­ |HJLcSK^K^] �NJHWeY r R*JLk Q]8�K^nwijn ´ WenwK^]
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i r cSJLiji!� J<k r kXQ\]`�^Y �V�NJHWeY � � r RmJ<k r Y.kXQ\c Q\MZMZJHW=�¯cSi r MPQ\f ´ r KNk^f^JHW=� fNKXWenjkXO�J
k r k�YPWen{|%njJLi YZnj]!Q�njk�YPQSWZ|HJLi [)( < *-( � ^U~�Xr W
WZQS|LQSWeMZQ5WZQ � Q\c YZnj|LQ ´br K^k^fNJHWen{Q\MuYZV^nwM'nj]`� ijn{Q\M K [)( *-, ^ � �±°�R r W [)( *-, ^ 8
[)( < *-( � ^ G � � JLkNf�YZV^QSWZQSR r WeQ.JLMonjk�YZVXQ.J ´br |LQuYZVXQ r WZQ\] YZV^JHYoJLiji0c r k^MPYZJLk�YZM r R K
njk [ � ~ ª:3 ^ JHWZQ:[SQSW rX~�� Q\kNc QL°2Q]8�K^nwijn ´ WenwJ%° ahV^njcUV<JHWZQ�i r cSJLiwi!� nwk<c r k�YZJLc Y¡ahnjYZV	WZQ ­
|LQSWeMPQ!WZQ � Q\c YZnjkXO ´br K^k^f^JHWenjQ\MS°±]�K^MZY ´ Q!MPYZJHYZn r kNJHW=� r R4YZVXQ!R r We] � � � [H@ � @ � ^ JLk^f
YZVXQSWZQSR r WZQ�Oli rL´ JLi ~�Xr WhM=� Q\cSKNijJHWei!�oWeQ � Q\c YZn{|LQ ´br K^k^f^JHWUn{Q\MS°sa4Q�V^J�|LQ r k^i!� K�[)(+*-, ^ � � [), ^ � ®!i r cSJLiwi!�
R r W [)( *-, ^ 8;[)( < *-( � ^ G � � ~2� k�� JHWZYZnjcSK^ijJHW�°^YZVXQ ´ i r a�K��'JHWZOlK^]oQ\k�Y*njk.YZVXQ��^W rsr R r R
YZVXQ r WZQ\] ¬=cSJLkNk r Y*MeK^cSc QSQ\f ~h�Xr W J=WZQRbNkXQ\f:f^njMZcSK^MeMZn r k r R [ � ~ ¬ \ ^ °�n{Y njM c r k�|LQ\k^n{Q\k�Y
Y r YPWeQ\JHY0MZQ�� QSWUJHYZi!�oYZVXQ f^n76bQSWZQ\k�YDYL���bQ\M r R�Q]8�KNnjijn ´ WUnjJ JLM6nwk�YPW r f^K^c Q\f njk«MPQ\c YZn r k
� ~ ¬ ~�6r ]`�NJHWUnjkXO@YZVXQ�c r Q�"=cSnjQ\k�YZM njk	YZnj]oQ r R K�[)(+*-, ^ � � [), ^ � ®5i{Q\JLf^M=Y r c r k^fNn{YZn r k^M
WZQ\MPYPWenwc YZnjkXOoYZVXQ�JLf^]onjMZMen ´ i{Q OLQ r ]!QSYPWenjQ\M r R�YZVXQ ´br K^k^f^JHWenjQ\M2JLk^f'c r ijijQ\c YPQ\f:njk'YZJ ´ i{Q
� ~ © ~ } M-njk YZVXQ.�^W rsr R r RFYZVXQ r WZQ\]`¬s°^n{Y-njM0K^MPQSR¦K^i Y r c r k^MZnwfXQSW2cSKXWZ|LQ\M2WZQ\]=JLnjk^njkXO r k( � ( �
�<���bQo�5� � E � � � ® , � � � ® , � � ED� � � ®
�<���bQ ¨ J � ��
 � � � � ® & , � � E � � � [ � E � ��� � ^ � � � ®
�<���bQ ¨#´ � � E � � � ® , � � � ® , � � ED� � � ®
�<���bQ�\J� � E � � � ® , � � � % 
   � � � ® & , � � EJ� � � % 
 � � � � ®
�<���bQ ªlJ �   � � � ® � EJ� � � ®
�<���bQ ª ´ � , � � � ® � � � � ®

YZVXQ ´br K^kNf^JHW=�«njRFYZV^Q�MPYZJHWZYZnwkXOa� r njk�YZM , E ijnjQ\M r k'YZV^Q ´br K^k^f^JHW � ~6�Xr W*YZVXQ�YL��� Q\Mm�H°¨#´ ° \!JLk^f.ª ´ °Xa4Q�MPQSY Q ,<[ )/^Q ) � ,<[ )/^ ��� *
ahVXQSWZQ � fXQ\k r YPQ\MDfNn76 QSWeQ\k�YDMZQ��NJHWeJHYPQ\i!��|LQ\c Y r WeM6R r W4f^n76bQSWZQ\k�Y�YL���bQ\M ~ �-VXQ-M r iwKXYZn r k^M,<[ )+^ � [), E ��� ^ C ' & �
JHWZQuijnjkXQ\MmM��NJLkNk^njkXO:Q\n{YZVXQSW!J@c r kXQ¡ahn{YZV�c Q\k�YPQSW=njk � r WoJ �NijJLk^Q c r k�YZJLnjk^njk^O � ~� Q\kNc QmYZV^Q ´br K^kNf^JHW=�u]�KNMPY ´ Q�i r cSJLiji!�uQ\n{YZVXQSW J¡c r kXQ r W J��NijJLkXQ r W Q]8�K^nwijn ´ WenwJ r R
YZVXQ6YL��� Q\M6�H° ¨#´ °:\s°Lª ´ cSJLk^k r Y�MZJHYZnjMPR ��YZVXQ0M��bQ\cSK^ijJHW�WZQ � Q\c YZn{|LQ ´br K^k^f^JHW � c r kNf^n{YZn r k ~�Xr WhYZV^Q�YL���bQ\M��H° ¨ J%° ¨#´ JLk^f�\s°^a6Q8fXQRbNkXQQ ,<[ )/^Q�) � � � [),<[ )/^ � % 
�� ^ � ��� �

ahn{YZVuM r iwKXYZn r k^M ,<[ )/^ � C�� ' � [), E � % 
�� ^ � ��� � ) & % 
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 � ®�.�
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