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Experiment Seery & Bowman
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9;:=<?>A@CBEDGFH I%JLKNM=O=PRQSJLT ;VU < PSIWTSXYM < U XYZ[Q :=<;\ JL]Y]^J�_`X^Z=a < XYP(X^Zcb < PRQdXYacefQ < U ZgO=K < TSXihI ej]Y]YkAO=PSXYZ=alQ :=<`m O=] < TRXnejZ-o�ejTRQSX^I%] <`p ]nefK < ] < Q�qrJ U < ] ; m o p q <ts 9;:=<;u efK < ] < Q�I%J U <PSJL]vb < PwQ :=< O=Z=PxQ < e U k u efK < ] < Q <%y Oze{QdX^JjZ=P|ejZ U X^P}I%JLO=~�] < U QdJ
efZ�O=Z=PxQdTSO�IWQdO�T < U� p�� I%J U < ~=TSJ�b�X U XYZ=a�PSJj]^O�QSX^JLZ=P \ JjT�Q :=<lu J�_�efZ U K}Xi��QSO=T <��=< ] U \ TRJLK�_ : XYI : Q :=<u ejK < ] < QA~zejTdefK < Q < TRP[I efZ
M <w< ��QdTSejIWQ < U�s p ]nejK < ] < QdPAejT < X^Z�XYQdX^ej]^XY� < U X^Z�Q :=<w\ O < ]TSXYI : T < aLXYJLZ}IW]^JLP < QdJEQ :=<`\ O < ]j� < Q�XYZ=] < QdP(J \ Q :=< I%JLKNM=O=PRQSJLT s 9;:=< k}ejT < T < ~=T < P < ZcQ < UMckNK}ejTS� < T�~=ejTRQSX^I%] < P�_ : X^I : efT < IWJLZcb < IWQ < U Q : TSJjO=a : Q :=<�u J�_ �z< ] U�s m ejI :[u ejK < ] < QQ�ej� < P'e U XY� < T < ZcQl~ze{Q : _�e k#Q : TSJLO�a : Q :=< IWJLK[M=O=PxQdJLTl] < e U X^Z=awQSJ U XY� < T < ZcQ : XYPRQdJ{hTSX < P \ JLT�Q :�<+u efK < ] < QE~=ejTdejK < Q < TRP s m(y O=efQdXYJLZ=P \ JLTlQ :=< ~=TRJLMzejM�X^]^XvQ�k�J \�� Z U X^Z=a�e
u ejK < ] < QAefQAerI < TRQdejX^Z�~�JLPSXvQdX^JjZ�efZ U QSX^K < ejT < e U=U XvQdXYJLZzej]Y]YkrPSJL]vb < U X^Z�Q :=< � p��I%J U < ; p�����m��?9 <ts
9;:=< I :=< K}XYPRQSTRk'X^P PSJL]vb < U X^ZNe�JLZ < U X^K < Z�PSX^JjZzej] u ejK < ] < Q�I%J U < I%ej]^IWO=]ne{QdX^Z�a?PR~ < I%X < PejZ U Q < K}~ < TSefQdO=T < ~=TSJ � ] < PCefP \ O�Z=IWQSX^JLZ=PCJ \ elI%JLZ=P < Txb < U PSI ef]nejTW¡LQ :=< K}Xi��QdO=T <�\ TdejI¢hQdXYJLZ s 9;: X^P(PRJL]^O�QSX^JLZA~=TSJ�I < U O=T < ej]^]YJ£_`P : X^a : T < PSJL]YO�QdXYJLZ[X^ZAQdX^K <¤\ JjT�Q :�< I :=< K+X^PxQdTRkX^Z U < ~ < Z U < ZcQ \ TSJLK¥Q :=< � p�� I ej]YI%O=]^efQdXYJLZ=P�ejZ U Q :�< T <t\ JLT < Q :=< O=PSeja < J \ U < Q�efX^] < UI :=< K+X^I%ej]��gX^Z < QdXYI%P s
9 J¦K+J U < ]�Q :=< I :=< K+X^I%ej]�~=TRJL~ < TRQSX < P|J \ Q :=<§\ O < ]¨¡�e U < QdejX^] < U T < ejIWQSX^JLZ©K < I : e{hZ=X^PRK \ JLT : k U TRJ�I%ejTSM�JLZ \ O < ]^P;X^P�O=P < U�sCª Q`I%JLZcQ�efX^Z=P : k U TSJ�I efTSM�JLZ�PS~ < I%X < P�_`XvQ : O=~QdJN«�I ejTRM¬JLZ < ] < K < ZcQdP s�ª Q�X^Z=IW]^O U < P�e U < QdejX^] < U ��­¯® PSO=M�K < I : ejZ=XYPSKGejP < ��~=]^ejX^Z < UX^Z-Q :=< ~=T < b�X^JLO�P�I : ej~�Q < T s 9;:=< U < QdejX^] < U I :=< K}XYPRQdTxk-X^PCZ <W< U < U QdJ'K}J U < ]=QdTdefZ=PSX < ZcQ

°L±
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< � < ItQdP�Q : efQ;efT < Z=JfQ;I%J�b < T < U MckwPSX^K+~=] < IWJLK[M=O=PxQdXYJLZ|K+J U < ]^P�ejP;ej~=~�]^X < U XYZ|K}JjPRQ
� p�� I%J U < P s 9;: X^P'I ejZ�M < ejI : X < b < U Mck�O�PSX^Z�a�Q :=<|m O=] < TSX^ejZ�o ejTxQdX^IW] <+p ]^ejK < ] < QqrJ U < ] ; m o p q < _ : X^I : X^P�efZ < ��Q < Z=PRX^JLZ|QSJAQ :�<¯: XYa : ]Yk�bfej]YX U e{Q < U �`< ~=T < P < ZcQ�efQSXYb <ª ZcQ < TdejItQdXYb <+p ]nejK < ] < QlqrJ U < ] ; � ª p ¡ U < PSIWTSXYM < U XYZ�« s � <¢s 9;:=< ]ne{QSQ < T�X^PlM=ejP < U JLZQ :�< ]nejK+X^Z=ejT u ejK < ] < Q�IWJLZ=I < ~�Q \ JLT�Z=JLZ#~=T < K+Xv� < U IWJLK[M=O=PxQdXYJLZ#ejZ U : ejP�Q :=< e U hbfejZcQ�eja < J \ P < ~=ejTdefQSX^Z=a|Q :=< ZgO=K < TSXYI ej] < �¬JLTRQ'efPSPSJ�I%X^efQ < U _`XYQ : Q :=< T < PSJL]YO�QdXYJLZ§J \Q :�< PSK}ej]^]�I :=< K}XYI ej] QdXYK < ejZ U ] < Z=ajQ : PSI%ej] < P \ TSJLKGQ :�< � p�� I%JjK}~=O�Q�efQSX^JLZ|J \ Q :=<u J�_ �z< ] U�s�ª Z|Q : X^P¤K}J U < ] ¡cQdO=TRM=O=] < ZcQ u ejK < P�ejT < QST < efQ < U ejP�ejZ < Z=P < K[M=] < J \ Q : X^Z]^J�I ef]^]YkrJLZ < U XYK < Z=PSXYJLZzej]�]^ejK+X^ZzejT u ejK < ] < QdPE_ : XYI : ejT < PxQdTSejX^Z < U ejZ U PRQST < QdI :=< UMck�Q :=< QdO=TRM=O=] < ZcQ u J£_ �=< ] U s;ª Z§e >'@CB'D FH I%JjK[M=O=PxQdJLT`Q :=< PSK}ej]Y] < PxQ?I :=< K+X^I%ej]QdXYK < ejZ U ] < Z�ajQ : PRI ej] < P�I%ejZ#M < ejPRPSO=K < U QdJwM < PSK}ej]^] < T`Q : ejZrQ : JLP < J \ Q :=< QdO�TxhM=O=] < Z=I < ¡ < Z=PSO=TRX^Z=a§Q : efQ[Q :=< ]^ejK}XYZzejTEPRQSTSO=ItQdO=T < J \ Q :�<|u ejK < X^P U X^PxQdO=TRM < U M=O�Q~=T < P < TRb < U�s
9;:=<�m o p q K+J U < ]�_�ejP � TSPxQ}ej~=~=]YX < U QSJ�e#acefP-QSO=TSM�X^Z < IWJLK[M=O=PxQdXYJLZ¦I : ejK[M < TM=O=TRZ=X^Z�alX^Z+elPRQ < e U k�PxQ�efQ < O=PSXYZ=aEZ�h :=< ~�Q�efZ < ejP(K}J U < ] \ O < ] s o JL]^]YO�Q�ejZcQ \ JjTSK}efQdXYJLZ_�ejP;X^Zcb < PRQSX^acefQ < U Mck�X^ZcQSTSJ U O=I%XYZ=a m O=] < TSX^ejZ�~zejTxQdXYI%] < P�QdTSejZ=PR~¬JLTxQ < U O�Z=PRQ < e U XY]Yk}X^ZQ :�< PxQ < e U k�PRQ�e{Q <}u J£_ �z< ] U I%JjK}~=O�Q < U _`XYQ : e � p � I%J U < s m efI : ~zejTxQdX^IW] < T < ~�hT < P < ZgQSP'ejZ#O=Z=PxQ < e U k u ejK < ] < Q�ejI%IWJLO=ZcQdXYZ=a \ JLT U Xv� < T < ZgQ�~zefQ : _�e k�PAejZ U Q :=< T < MckU Xv� < T < ZcQ : XYPRQSJLTSX < P�J \ Q :�<`u ejK < ] < Q(~zejTSejK < Q < TSPCejZ U-U Xv� < T < ZgQCT < PRX U < Z=I < QdXYK < P \ JLTQ :�<-u ejK < ] < QdP s 9;:=< PdejK < I%JLZ�I < ~�QA_�ejP'PSO=IWI < PRP \ O=]Y]Yk�ej~=~�]^X < U QdJre�q ª ��� I%JLK�hM=O=PxQdJLT��������¬ejZ U XYP¤Z�J£_ ef~=~=]^X < U QdJ'Q :=<¯>A@CB'D FH IWJLK[M=O=PxQdJLT�X^Zcb < PRQSX^ace{Q < U :=< T < s

��������� �������! #"%$&�('*)
+�,.-��/)10�23�

9;:=< ~=T < PSPRO=T < b < PRP < ] \ < e{QdO=T < P}e�IWJLK[M=O=PxQdXYJLZ3I : ejK[M < T+J \4� ° � � ° K+K65+I%TRJLPSPP < IWQSX^JLZ�ejZ U «879�wK+K X^Z :=< X^a : Q ; p XYa s � s 7 <ts ­ ~�QdX^I%ej]�ejI%I < PSP�QSJ|Q :=< I%JLK[M�O=PRQSX^JLZI : ejKNM < T'XYP�Q : TRJLO=a : Q : T <W< _`XYZ U J�_`P ; �:� � ±L° K+K 5 < Q : e{QAIWJ�b < T'JLZ <�\ JLO�TRQ : J \Q :�< IWJLK[M=O=PxQdXYJLZ}I : ejK[M < TCQ : efQ�I%ejZwM < ~�]nejI < U e{Q \ JjO=T U XY� < T < ZcQ :�< X^a : QSP�QSJNef]^]^J�_JL~�QSX^I%ej]�ejIWI < PSP�QSJ�Q :=< _ : JL] < ] < Z=ajQ : J \ Q :=< IWJLK[M=O=PxQdXYJLZ�I : ejK[M < T s9;:=< ~=T < PSPRO=T < b < PRP < ]¬XYP � TSPRQ :=< efQ < U _`XYQ : e'~=T < K+Xv� < U K < Q : ejZ <;u ejK < JLZ+Q :=< QdJL~J \ Q :=< IWJLK[M=O�PRQdXYJLZwI : ejK[M < T s<; :�< ZwQ :=< I : efK[M < T¤Q < K+~ < TdefQSO=T <?< ��I <W< U P>=�?:?A@ �
; 7�7B� ±:C < ¡£Q :�< ~=T < K}Xi� < U u ejK < XYP�QdO�TSZ < U Jf��ejZ U efX^T�efZ U \ O < ]�ejT < X^Z{� < IWQ < U M < ]^J�_ s9;:=<E< � : efO=PRQ�acejP < P�ejT < O=P < U QdJ-~=T <W:=< e{Q?Q :=< ejX^T�QSJ�Q :=< U < PSX^T < U ] < b < ] s9;:=<¯p�� ­>D FH ~=T < PSPSO�T < b < PSP < ]�XYP�ej]^PRJNT < ~=T < P < ZgQ < U JLZ p X^a s � s « s 9;:=< T < U PSO=T \ ejI <X^P�Q :=<E< � : ejO�PRQ s 9;:=< U < Q�ejXY]^P;J \ Q :=< K+Xv��X^Z�a[Z=JL�W�%] < I%ejZrM < P <W< ZrJLZ p X^a s � s ± s
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p X^aLO=T <4� s 7�� �`< ~=T < P < ZcQ�efQSX^JLZ�J \ Q :=<l\ O=TRZzejI < s
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p XYaLO=T < � s « � p ��­ D5p O�TSZzejI < s 9;:=< U < QdejX^]YPlJ \ Q :=< K}Xi��X^Z=a�Z=Jj�%�%] < ejT < P : J£_`Z�X^Z
p XYa s � s ± s

p X^aLO=T < � s ± ��qrXv��XYZ=a-Z=JL�%�W] < s



� s 7 s 
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� �%����� ����$ �32 ) + )
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� O < QSJrQ :=< Pxk�K+K < QdTxk�J \ Q :=< IWJLK[M=O=PxQdJLTW¡�JLZ=]vk 7
	 � J \ Q :�< I : efK[M < TNZ <W< U PAQdJM < T < ~=T < P < ZgQ < U�s 9;:=< aLTSX U IWJLZcQ�ejXYZ=PwefM¬JLO�Q 7 ?:?:?:?:?#I < ]^]YPwefZ U XYP U < ]^XYK}XvQ < U efQQ :=< Pxk�K+K < QdTxk§~=]^ejZ < PlMgk�Q :=< �WJLZ < PE_`XYQ : I%JLTRT < PS~�JLZ U XYZ=a�PRk�K}K < QSTRk#M�JLO=Z U ejTRkI%JLZ U XYQSX^JLZ=P s 9;:=< ~=TRJ � ] < PlJ \ Q :=< Q < K}~ < TSefQdO�T < ¡	K+Xv��QSO=T <[\ TSejIWQSX^JLZ�ejZ U I :�< K+X^I ef]PS~ < IWX < P�ejT < T < ~�T < P < ZcQ < U X^Z�Q : X^P�b < TRQSX^I%ej]	I%O�Q?~=]^ejZ < s
9;:=< U X^K < Z=PRX^JLZ�P�J \ Q :=< I : ejKNM < T?ajTSX U ; X^Z=IW]^O U XYZ=a[Q :�< K+Xv��XYZ=a[a < JLK < QdTxk < efT < �
� � s � K+K � � � s � K+K � ± 7 ��K+K ; ] < Z�ajQ : �#_`X U Q : � :=< XYa : Q <ts-ª Q'X^PEP : J�_ < U JLZ
p X^a s � s 79;:=< U X^K < Z=PRX^JLZ�P�J \ Q :=< I : ejKNM < T�efT < �
� ° K}KG� � ° K+K �r« � �-K+K ; ] < Z=ajQ : ��_`X U Q : � :=< X^a : Q <ts
9;:=< K}Xi��X^Z=a|a < JLK < QSTRk§XYPlT < ~=T < P < ZcQ < U JLZ p XYa s � s ± _`XYQ : U < Q�ejXY]^P�J \ Q :=< X^Z=] < QSPEejP_ < ]^](efP¯Q :=< U < Q�efX^]^P�J \ Q :=< K < P : O=P < U \ JjT¯Q :=< IWJLK+~=O�Q�e{QdX^JjZ s 9;:=<�\ O < ] X^Z{� < IWQdJjT: ejP?e U XnefK < Q < T;J \ «[K+K s 9;:�< « � ejXYT�X^Z£� < IWQSJLTSP : e b < e U X^ejK < Q < T�J \ ° K+K s9;:=< X^Z{� < IWQdJjTCefQCQ :=< X^Z�] < Q�J \ Q :=< I : ejK[M < T ; e \ Q < T(Q :=< K}Xi��XYZ=alJ \�\ O < ] efZ U efX^T < : ejPe U XnejK < Q < T;J \ 79?�K+K s

� �%����� ����$ ��+  #"�
���'�� " )�� )���� �������! #"%$&�('*) +�,�� ��
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q < efPSO=T < K < ZcQdP'J \ I :=< K+X^I%ej]�PS~ < IWX < PAefZ U Q < K+~ < Tde{QdO=T < P�_ < T < ~ < T \ JjTSK < U X^Z#Q :=<p�� ­>D FH ~=T < PRPSO=T < b < PSP < ] \ JjT�e�~=T < PRPSO=T < J \<� MzefT%¡z_`XYQ : bfejTxk�X^Z=a}ejX^T;TSefQdXYJLP � �c« � s9;:=<�\ O < ]�O=P < U XYP�K < Q : ejZ < ejZ U Q :=< J ��X U XY� < T¯X^PlejXYT s 9 _¤JrI%ejP < PAefT < IWJLZ=PSX U < T < UX^Z�Q : X^P�_¤JLTS� ¡zQ :=< PRO=K-h O=~�J \ Q :=< M�JLO=Z U efTRk�IWJLZ U XvQdX^JjZ=P;X^P;XYZ 9 ejM=] < � s 7 s

\ O < ] J ��X U XY� < T ~=T < PRPSO=T < 9�������� 9! �"$# % &' ���(�)� &'  �"$#
� MzejT�� � C � � C � � h � � �ga*	fP%� � �ga*	fP��

I ejP < 7 K < Q : efZ < ejX^T � «���� �:? � « s � ° = s = �f< h ? � � s ± ? < h ? ±I ejP < « K < Q : efZ < ejX^T � «���� 79? 79? ± s ?:� = s = �f< h ? � � s � �f< h ? ±

9 ejM�] < � s 7�� ��JLO=Z U ejTRk|I%JLZ U XYQdXYJLZ=P�J \ Q :=< I%JLK[M�O=PRQSX^JLZ�I : ejKNM < T s
9;:=< ej~=~=]YX^I%efQdXYJLZ[J \ Q :=<?m O=] < TSX^ejZ-o efTRQdXYI%] <`p ]nejK < ] < Q(qrJ U < ]=XYP(MzejP < U JjZwelPRQ < e U kPSJL]YO�QdXYJLZNJ \ Q :=<�u J£_ ejZ U Q < K+~ < Tde{QdO=T <��z< ] U ¡j_ : XYI : X^P�I ej]YI%O=]^efQ < U _`XYQ : Q :=< K}J U < ]
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X^ZcQ < aLTSefQ < U XYZ#Q :=< � p�� I%J U < s 9;:=< ej~=~�]^X^I%efQdXYJLZ§J \ Q :�< IWTSXvQ < TRXne \ JLT�Q :=< X^Z=XvQdX^ej]vhX^�%efQdXYJLZ�J \ Q :=< U JLKwefX^Z < ��~=]nejXYZ < U XYZ§P < IWQSX^JLZ ± s ± s 7�ejT < O=P < U \ JLT�Q :=< PSXYK[O=]^efQdXYJLZJ \ Q :=< q ª ��� I%JLKNM=O=PRQSX^JLZ�I : efK[M < T s 9;:=< X^Z=XvQdX^ej]^XY� efQSX^JLZ-X^P;P : J�_`Z�XYZ p X^a s � s � s

p XYaLO=T < � s � � 9�< K}~ < TSefQdO=T < � C � ; ] <W\ Q < ¡ K < ejZ�K}Xi��QSO=T <'\ TdejItQdXYJLZ ; K+X U�U ] < < ~=TRJ � ] < PejZ U XYZ=XYQSXnej] U X^PxQdTRX^M=O�QSX^JLZ�J \�u efK < ] < QSP`efQ���� ?�P ; TSXYa : Q <ts

�����	��

�����

p XYa s � s � P : J�_`P'Q :=< I ej]YI%O=]^efQ < U u J�_ �z< ] U X^Z�e�b < TxQdX^I%ej](I%O�QRh�~�]nejZ < Q : TSJjO=a : Q :=<\ O < ]�X^Z=] < Q s 9;:=< ~zefQ : ]^XYZ < P;efT < I%Jj]^JLT < U MckwQ :=< b < ]^J�I%XYQ�k}K}ejaLZ=XvQdO U < s 9;:=<lu J�_.X^PI : ejTSejIWQ < TRX^P < U Mck�Q :=< PRQdTRJLZ=a < � : efO=PRQ�acejP`T < I%XYTSI%O�]nefQSX^JLZ s9;:=<�: JjQ�acefP < P(ajJ¯QdJ¯Q :=< QSJL~[J \ Q :=< I : ejKNM < T(ejZ U efT < U < b�XnefQ < U QdJ�Q :=< PRX U < _�ef]^]^PW¡_ :=< T < Q :=<-u J�_GX^PE] < U QdJ�Q :�< M�JjQSQSJLK J \ Q :=< I : ejK[M < T s�ª ZgQ < TRZzej]CT < I%X^TRI%O=]^efQdXYJLZJ�I%I%O�TSP-Q :=< T < _ :�< T < ejP}Q :=< T < PxQwJ \ Q :�<�u J�_¥] < e b < P+Q :=< I : efK[M < T�Q : TRJLO=a : Q :=<< � : efO=PRQ s 9;:�< Q :=< TSK}ej] < Z < TRajk|aLejX^Z < U X^P¤O=P < U QdJN_�ejTSK O=~|Q :=< I%JjK[M=O=PxQdX^JjZ�ejX^T s



� s 7 s 
 ª q �¯� � 9 ª ­l� ­lp � q ª ��� � ­ q�� ��
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­ Z�Q :�< PRX U < P%¡�Q :=<-u J�_GX^P U JLK+X^Z=efQ < U Mck�Q :�<+\ JLTRKwe{QdX^JjZ#J \ ejZ < U�U kL¡�X^Z=PRX U < J \_ : X^I : ]YJLZ=aNT < PRX U < Z=I < QdXYK < P�ejT < T < ejI :=< U�s 9;: X^P < U=U kwX^P U O < QdJ[Q :=< X^Z�] < Q u J�_�XYZQ :=< K+X U=U ] < J \ Q :�< I%JLK[M�O=PRQSX^JLZ�I : ejKNM < T s 9;:=< PdejK <�< � < ItQA_�ejPEJLM=P < Txb < U X^Z�ePSXYK}XY]nejT�q ª ��� IWJLK[M=O=PxQdJLTA���:�B� s

p X^aLO�T <4� s � �Co�efQ : ]YX^Z < P`I%JL]YJLT < U Mck|b < ]YJ�IWXYQ�k � K 	{P�� ¡=I ejP < « s

� ����� �����
	���� �
��� ���
��	�� ����������� � �

p X^ajO=T < P � s ° ejZ U � s ��P : J�_ Q :=< Q < K+~ < Tde{QdO=T < ejZ U Q :=< Z=XvQdTSJjO=PlJ ��X U < ~=TSJ � ] < P'XYZe}b < TRQSX^I ef] I%O�QRh�~�]nejZ < Q : TRJLO=a : Q :=<N\ O < ] XYZ=] < Q ¡�I ej]YI%O=]^efQ < U _`XYQ : Q :�< U < Q�ejXY] < U ejZ UQ :=< T < U O=I < U K < I : ejZ=XYPSK s 9 _�J \ < efQSO=T < P?I%ejZ�M < Z=JfQdX^I < U �
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p XYaLO=T < � s ° � 9�< K}~ < TSefQdO=T < � C � ; ] <W\ Q < ejZ U ��­ KwefPSP \ TdefIWQdXYJLZ ; TRX^a : Q < ¡¯I%ejP < «
; PRX^K[O�]nefQSX^JLZ+_`XYQ : Q :�< U < Q�efX^] < U �gX^Z < QdX^IWP <¢s
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p X^ajO=T < � s � � 9 < K+~ < Tde{QdO=T < � C � ; ] <W\ Q < ejZ U ��­ KwejPRP \ TdejItQdX^JjZ ; TSXYa : Q < ¡�I%ejP < «
; PRX^K[O=]^efQdXYJLZw_`XvQ : Q :=< T < U O=I < U ��XYZ < QSX^IWP <ts
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� 9;:=< Z=XYQSTSJLO�P�J ��X U < ~=TSJ � ] < I%JLTRT < ]^efQ < P�_`XvQ : Q : efQ¤J \ Q :�< Q < K}~ < TSefQdO�T < s 9;: X^PXYP?K}ejXYZ=]Yk U O < QSJ}Q :=< PxQdTRJLZ=a}Q < K+~ < TdefQSO=T < U < ~ < Z U < Z�I < J \ Q :=<�� < ]�� U J�b�X^I :K < I : efZ=X^PRK \ JjT}Q :�< TSK}ej]?~=TSJ U O=ItQdXYJLZ�J \'�¯­ � = ± � ; � ± �{\ ¡ � ±L° \ ¡ � ± � \ X^Z
� ~=~ < Z U Xi� � < M < I%ejO=P < J \ Q :=<w: X^a : ejIWQSXYbfefQSX^JLZ < Z < TSajk�J \ ± 7 ± ��� 	{K}JL]CJ \Q :=< X^Z�XYQdX^ej]^XY� efQSX^JLZ¯T < efIWQdXYJLZ B��
	 5�� 	�B��
	 ; � ± �{M <ts�ª Z�� 7 � �¨¡ce�T < ]^efQdXYJLZ\ JLT�Q :=< Q < K}~�JLTdef] < bjJL]^O�QdX^JjZ�J \ Q :=< I%JLZ=I < ZcQdTSefQdXYJLZ�J \ ��­ _�ejP U < TRXYb < U ¡ MckXYZgQSTSJ U O=IWX^Z=a¦e¦PRQ < e U kch PRQ�e{Q < ejPSPRO=K}~�QdX^JjZ \ JLT � s 9;: X^P�T < ]nefQSX^JLZ U < ~ < Z U PJLZ�Q :=< Q < K+~ < TdefQSO=T < ¡=~=T < PSPRO=T < ejZ U I%JLZ�I < ZcQSTdefQSX^JLZ�J \ PRQ�efM=] < PS~ < IWX < P%¡zQ : O=PK}ej�gX^Z=a[Q :=<E: X^a : Q < K+~ < TdefQSO=T < U < ~ < Z U < Z=I < I%] < ejT �

 � 	rB �

 �

�	7 � � ��� 7 ?������������
5�� 
�� �"! ° = �L° ?$#&%'� � #)(�(+*3� B « �,��� 5��- � 	 « � ��- � � s 7.(

9;: XYP <Wy OzefQdXYJLZ|XYP¤Z=JfQ�O=P < U XYZ}Q : X^PC_�JLTR�}M�O�Q�P : J�_`P�Q : e{Q¤Q :=<¯: XYa : IWJLZ=I < Z�hQSTdefQSX^JLZ�J \ ��­ X^P�QSJ}M <�\ JLO=Z U X^Z�Q :=<E: X^a : Q < K+~ < TdefQSO=T < �WJLZ < s
� ; :=< Z�IWJLK+~zejTSXYZ=awQ :=< T < PRO=]YQSPEJ \ Q :=< PSXYK[O=]^efQdXYJLZ=P�_`XvQ : Q :�< U < QdejX^] < U ejZ UQ :=< T < U O=I < U I :=< K+X^PxQdTxkL¡�XvQ�I efZ#M < Z�JjQdXYI < U Q : efQ¯Q :=< a < Z < Tdej] QdT < Z U X^P?Q :=<PSejK < s 9;: XYP�ejaLT <%< K < ZgQ[M < Q�_ <W< Z¦M¬JfQ : K < I : efZ=X^PRK}PAO=Z U < TS]^XYZ < PAQ :=<w\ efIWQQ : efQ[Q :=< T < U O=I < U K < I : ejZ=X^PRK I%ejZ M < O�P < U X^Z�Q :=< � p�� PRX^K[O=]^efQdXYJLZ=P'X^ZJLT U < T�QSJ-T < U O=I < Q :�< IWJLK+~=O�Q�e{QdX^JjZzej] QdX^K < ¡�_`XYQ : JLO�Q`]YJLPSXYZ=a-ejZck|XYK}~�JLTRQdejZcQXYZ \ JLTSK}efQSX^JLZ s

q < ejPSO=T < U ejZ U I ej]YI%O=]^efQ < U bfej]YO < P \ JLTlQ :=< Q < K+~ < Tde{QdO=T < ¡ ��­ ¡ ­ 5 ejZ U � ­ 5 efT <]^XYPRQ < U X^Z 9 ejM�] < P � s «+efZ U � s ± \ JjT`Q�_¤J U Xv� < T < ZgQ�I efP < P � M�JLO=Z U ejTRk�I%JjZ U XYQSX^JLZ�P�efT <\ JLO=Z U XYZ 9 ejM=] <�� s 7.( s 9;:=< Q < K}~ < TSefQdO=T < P�~=T < U X^ItQ < U Mck�Q :=< PSXYK[O=]^efQdXYJLZ�O=PSXYZ=aEQ :=<T < U O=I < U I :=< K+X^PxQdTRkwejT < ej]^K+JLPRQ�Q :�< PdejK < ejP�Q :=< Q < K}~ < TSefQdO�T < P;JjM�Q�ejXYZ < U Mck}Q :=<PSXYK[O=]^efQdXYJLZ�O=PSXYZ=a}Q :=< U < Q�ejXY] < U I :=< K}XYPRQdTxk s � P¯I ejZ§M < P <%< Z#Mck�IWJLK}~=ejTSXYZ=a+_`XvQ :Q :�< K < ejPRO=T < K < ZgQSP%¡LQ :=< PRX^K[O=]^efQdXYJLZEPS]YX^ajQ : ]YklJ�b < TS~�T < U X^IWQSP�Q :=< Q < K}~ < TSefQdO=T < PW¡LM=O�QPRQSX^]Y]�] < e U PlQdJre�ajJ�J U ejaLT <W< K < ZcQ'_`XYQ : Q :�<}< ��~ < TRX^K < ZcQdP s 9;:=< QdT < Z U PRQde�k�P'Q :=<PdefK < s� O < QdJ�e�PR]^XYa : Qd]Yk : X^a :=< TlQ < K}~ < TSefQdO�T < X^Z�Q :=< PSXYK[O=]ne{QdX^JjZ=P%¡�Q :=<w�¯­5< K+X^PRPSXYJLZ=PejT < ef]^PSJ+J�b < TS~=T < U XYIWQ < U PSXYZ=I < Q :�< k�PRQSTSJLZ=aj]Yk U < ~ < Z U JLZ�Q < K}~ < TSefQdO=T < s � J�_ < b < TXYQ�X^P�X^K+~¬JjTRQ�efZgQ�QSJ�~¬JjX^ZcQ JjO�Q Q :=< ejM=XY]^XvQ�klJ \ Q :�< K+J U < ]�QSJ�~=T < U XYIWQ Q :=< P <�< K+X^PRPSXYJLZ=PX^Z}Q :=< TRX^a : Q¤JLT U < T�J \ K}ejaLZ�XYQdO U < s p O=TxQ :=< TSK+JLT < Q :=< bjef]^O < P \ JLT ­ 5 efZ U � ­ 5 efT <X^Z�aLJ�J U ejaLT <W< K < ZcQ`_`XYQ : Q :=< K < ejPSO�T < K < ZcQSP s
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 ª q �¯� � 9 ª ­l� ­lp � q ª ��� � ­ q�� ��
�9?­3� � ±

9������ 9����
	�	
��� 9
����� ������� � C � ����� ������� � C � ��� �����
� � � C �I ejP < 7

< ��~ < TSXYK < ZgQSP � �c«9� 7:7 ° 7 7£« � � 7:7B��=
PSX^KNO=]nefQSX^JLZ ¡�� �"!$#&%(')��� 7£« ± � 7 ± = ± 7 ±L±��PSX^KNO=]nefQSX^JLZ ¡+*$���-,-./��� 7£«L«�= 7 ± ��� 7 ±L± 7I ejP < «
< ��~ < TSXYK < ZgQSP � �c«9� 7£«:��= 7 �c±j± 7 ± ?87PSX^KNO=]nefQSX^JLZ ¡�� �"!$#&%(')��� 7£« �L± 7 �:� � 7 ±�� �PSX^KNO=]nefQSX^JLZ ¡+*$���-,-./��� 7£« �L± 7 �:� � 7 ±�� �

9 efM=] < � s « � � JLK+~zejTSXYPSJLZ�J \ Q :=< K < ejPRO=T < K < ZcQdP-ejZ U Q :=< PSXYK[O=]ne{QdX^JjZ=P'_`XvQ : U < hQ�ejXY] < U ejZ U T < U O=I < U �gX^Z < QdXYI%P s

�¯­ ­ 5 � ­ 5� ~=~=K � ��0 ( ��0 (I ejP < 7
< ��~ < TSXYK < ZcQdPA���L« � ? 7 ± s � 0 � s ± 0PSXYK[O=]ne{QdX^JjZ�¡�� �"!$#&%(')��� 7 � s «:� 7£« s 7 ± � s « ±PSXYK[O=]ne{QdX^JjZ�¡+*$���-,-./��� 7 ± s =c« 7£« s ± � � s «87I ejP < «
< ��~ < TSXYK < ZcQdPA���L« � ± 7 � s « 0 ± s = 0PSXYK[O=]ne{QdX^JjZ�¡�� �"!$#&%(')��� 79� s ?:? 7£« s = ± ± s °L±PSXYK[O=]ne{QdX^JjZ�¡+*$���-,-./��� 7 � s = � 7£« s = � ± s °L±

9 efM=] < � s ± � � JLK+~zejTSXYPSJLZ�J \ Q :=< K < ejPRO=T < K < ZcQdP-ejZ U Q :=< PSXYK[O=]ne{QdX^JjZ=P'_`XvQ : U < hQ�ejXY] < U ejZ U T < U O=I < U �gX^Z < QdXYI%P s
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� ����� � � � � �����

9;:=<lm O=] < TRXnejZ�o�ejTRQSX^IW] <�p ]nejK < ] < Q�qrJ U < ]¬X^P�efM=] < QdJ[XYZgb < PxQdX^aLefQ < IWJLK[M=O�PRQdXYJLZ|~=TRJfhI < PSP < P�X^Z \ O=TRZzejI < P�_`XYQ :�: X^a : X^ZcQ < TSZzej] < � : ejO�PRQ�acejP�T < IWX^TSIWO=]ne{QdX^JjZ[] < e U X^Z�a�QdJ : X^a :T < PSX U < Z=I < QSX^K < P s9;:=< U < QdejX^] < U I :=< K}XYPRQdTxk©X^P�Z <W< U < U QdJ¦K+J U < ]�QdTSejZ=PRX < ZcQ < � < ItQdP�Q : efQrejT < Z=JjQI%J�b < T < U Mck#PRX^K+~=] < IWJLK[M=O�PRQdXYJLZ�K}J U < ]^P s 9;:=< T < PSO=]vQdPEP : J�_ e�ajJ�J U ejaLT <%< K < ZcQM < Q�_ <%< Z�Q :�<�< ��~ < TSXYK < ZcQdP;ejZ U Q :=< PRX^K[O�]nefQSX^JLZ=P�~ < T \ JjTSK < U _`XvQ : e U < Q�ejXY] < U ejZ UT < U O=I < U K < I : ejZ=X^PRK s 9;: XYP�X^P�J \ ~zejTRQSX^IWO=]nejTwX^ZcQ < T < PxQ�PSX^Z�I < Q :=< T < U O=ItQdX^JjZ.J \I :=< K}XYI ej]���XYZ < QSX^I¤K < I : ejZ=XYPSK+P < ZzefM=] < P�QdJlI%JjZ=PSX U < T(e U < Q�efX^] < U < Z=JjO=a : I :=< K}XYPRQdTxkQ : O=P`PSe�b�XYZ=a}IWJLK+~=O�Q�e{QdX^JjZzej]¬QSX^K < _`XYQ : JLO�Q`]YJLPSXYZ=a-ejZck�XYK}~�JLTRQdejZcQ;X^Z \ JLTSK}efQdXYJLZ s
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�9 ª ­l� ª � �o ��m�


�� � ª 
�m�� o �����lm�� ª ��m�� � ­ � � � ­ q�� ��
�9 ª ­E�p �?� ª � ª 9�� � �

����� ��� � !#"%$'&(�%)+* )-, &��	� 45)+� 6#!#7�&(�W)}* � * $

 8��l7�7 !#8��%7��
� 
 !#"����l8C�����
� 4 )+$N"�45)+� 6#!#7�&��%)+*
� $��?� " �W&��

� Q < PxQ \ ejIWX^]^XvQ�k \ JLT+~=T < PSPRO=TSXYP < U ~=O=]Yb < TRX^� < U IWJcej]`I%JLKNM=O=PRQSX^JLZ _�efPwI%JjZ=PRQSTSO=ItQ < U
79=:= ° XYZ � ejI :�< Z�MgkwQ :=<E�	<%: TSPRQSO : ] \��O=T ; �ejTSK <��O=M < TxQdTdefaLO=Z=a�O=Z U C ]YX^K}efQ < I : Z=X^� ¡Z=J�_ �	<%: TRPRQSO : ] \��O=T ; �ejTSK < h?O=Z U 
 QSJj� �O�M < TRQdTSejaLO=Z�a � � < efQ[efZ U qrejPSP 9 TSejZ=P \ < Tª Z=PRQSXYQSO�Q < (�efQ�Q :=<4� ; 9 � � ejI :=< Z s 9;: X^P \ efI%X^]YXYQ�k-XYP�O=P < U QdJ�X^Zcb < PRQSX^ace{Q < Q :=< I%Jcef]I%JLKNM=O=PRQSX^JLZ§efQ U Xv� < T < ZgQ�~=T < PSPSO�T < PEefP¯_ < ]^]�ejP¯Q :=< U < PSX^ajZ§J \ M=O=TRZ < TRPEejZ U IWJLK�hM=O=PxQdX^JjZrI : efK[M < TSP s

 X^Z�I < 7 =:=:� < ��~ < TRX^K < ZcQ�ef]¬XYZgb < PxQdX^aLefQdXYJLZ=P¤ejT < ~ < T \ JLTRK < U X^Z+Q : XYP¤Q < PRQ \ efI%X^]YXYQ�k�O�Z�h
U < TCbfejTSXYJLO=PC~=T < PSPRO=T < P;ejZ U _`XYQ : U Xv� < T < ZgQ�IWJcej]^P s 9;:=< KwejXYZ \ J�IWO=P�I%JLZ=I < TRZ < U Q :=<~=TSJ�I < PSP < P?X^ZwQ :=< b�X^I%XYZ=XYQ�k+J \ Q :=< M=O=TRZ < T;]YX^� < ~gk�TRJL]Yk�PSXYP%¡=M�O=TSZ=JjO�Q ¡=aLejP < JLO=P;~ : efP <T < ejIWQSX^JLZ=P?ejZ U ~�JL]Y]^O�QdejZcQ \ JLTSK}efQSX^JLZ s
9;:=< ~=O=TR~¬JLP < J \ Q : X^P�_�JLTR�§X^P�QSJ�ej~=~=]vk�Q :=<+m O�] < TRXnejZ�o�ejTRQSX^IW] <�p ]^ejK < ] < Qlq�J U < ]~=T < P < ZgQ < U XYZ P < ItQdXYJLZ ± s ± ejZ U O=P < U X^Z P < IWQdXYJLZ � s 7#QSJ3I%ej]^IWO=]nefQ < Q :�< aLejP < JLO=P~ : ejP < J \ Q :�< I%Jcef] I%JjK[M=O=PxQdX^JjZ s 9;:=< ~zefTRQdXYI%O=]^ejTSXvQ�k�J \ Q : X^P¯IWJLZ � ajO=TdefQSX^JLZ�X^P¯Q :=<\ ejIWQ`Q : efQ;Q :�<'\ O < ] < ZcQ < TSP`Q :=< IWJLK[M=O=PxQdXYJLZrI : ejK[M < T?ejP?e�PSJL]YX U ~zejTxQdX^IW] < efZ U Z�JjQej]^T < e U kAXYZ[Q :=< acejP < JLO=P�~ : ejP < efP�XYQ�_�ejP(XYZcb < PxQdXYacefQ < U _`XYQ : Q : XYP K+J U < ]�O�ZgQSX^]�Z=J�_ s
ª Z|Q :=<�\ JL]^]YJ£_`XYZ=a=¡LQ :=<�< ��~ < TRX^K < ZcQ�ej]¬P < QRh�O�~�ejZ U Q :=< I%JjK}~=O�Q�efQSX^JLZzef]�ajTSX U _`X^]^] M <~=T < P < ZgQ < U�s � \ Q < TR_�ejT U P�Q :=< M�JLO=Z U ejTRk�I%JLZ U XYQdXYJLZ=P \ JLT�Q :=< X^Z=] < QSP�_`X^]Y]�M < aLXvb < Z s9;:=< _�e�k�QdJ�JjM�Q�ejXYZrQ :=< I%JLej] ~zefTRQdXYI%] < PRX^� < U X^PxQdTSXYM=O�QSX^JLZ�_`X^]Y] ej]YPSJ}M <[< ��~=]nejXYZ < U sp X^Z=ej]^]vkL¡CQ :=< T < PRO=]YQSPwJ \ Q :=< PSXYK[O=]ne{QdX^JjZ¦_`XY]^];M < IWJLK}~=ejT < U _`XYQ : < ��~ < TRX^K < ZcQ�ef]U efQde-JjM�Q�ejXYZ < U efQ`Q :=< � < e{Q?ejZ U q�ejPSP 9 TdejZ \ < T ª Z=PRQSXYQSO�Q < � P <%< ej]^PRJ � «9� ( s
� ������� �������! #"�$ �('*)
+�,�-��/) 0�23�

9;:=< ~=T < PSPRO=TSXYP < U ~�O=]Yb < TSXY� < U I%Jcej] I%JjK[M=O=PxQdX^JjZ \ ejI%XY]^XvQ�k�X^P�~=T < P < ZcQ < U X^Z U < Q�ejXY]�XYZ
� «B� s 9;:=<l\ O=TRZzejI < XYP;T < ~�T < P < ZcQ < U X^Z p XYa s � s � s9;:=< I%JLK[M�O=PRQSX^JLZ+I : ejK[M < T : efP�eE] < Z=ajQ : J \ «�?:?:?fK}K ejZ U e U X^ejK < Q < T(J \ � ?:?jK+K s
� Z#efZ=ZgO=]nejT�acej~rM < Q�_ <W< Z#Q :=< M=O=TSZ < T¯~�]nefQ < ejZ U Q :=< I%JLK[M�O=PRQSX^JLZrI : ejK[M < T : ejPe U XnefK < Q < T�J \ 79?jK+K s 9;: X^P`ejZ�Z�O�]nejT�aLej~�X^P�T <%y O=X^T < U M < I efO=P < J \ Q :�< e U �RO=PxQ�ejM=] <M=O=TRZ < T s � PRJfh�I%ej]^] < U P < ej]^XYZ=aAejX^T(XYP�XYZcQdTSJ U O=I < U Q : TRJLO=a : Q :=< ejZ�Z�O�]^O=P \ JLTCI%J�JL]^XYZ=a=¡P < ej]^XYZ=a-ejZ U PSI%e�b < Z=ajX^Z=a s
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p X^ajO=T <4� s � � p O=TRZzejI < J \ Q :�< ~�T < PRPSO=TRX^P < U ~�O=]Yb < TSXY� < U IWJcej]�IWJLK[M=O=PxQdXYJLZ \ ejI%XY]^XYQ�k s
9;:=< M=O�TSZ < T : ejP|Q : T <W< U XY� < T < ZcQ�XYZ=] < QdP � P <W<�p X^a s � s 7 ?�( s 9 JLa < Q :=< T|_`XYQ : Q :=<~=TRX^K}ejTRk�efX^T%¡�erK}ejPRP u J�_GJ \ 7 � �ga*	 : a < TRKwefZ�]YX^aLZ=XvQ < XYP \ < U�s � efQ�e�J \ Q :=< ejXYTX^Z�] < QSP;ejT < ajXYb < ZrXYZ 9 ejM�] < � s � s
��������� ����$&�32 )
+ )
"���'�+�, �  #"��

9;:=< Q : T <W< h U X^K < Z=PRX^JLZzef]�K < P : O=P < U \ JjT¯Q :=< PRX^K[O�]nefQSX^JLZ�I ej]YI%O=]^efQdXYJLZ=P?T < ~=T < P < ZcQSPJLZ < PRXv��Q : J \ Q :=< _ : JL] <�\ O=TRZzejI < U O < QdJ�Q :�< Pxk�K+K < QdTxk s}ª QAXYPEKwe U < J \ ± ?:?�?:?:?I < ]^]YP�ejZ U XYP|]^XYK}XvQ < U efQ|Q :=< PRk�K+K < QdTRk ~=]nefZ < P|Mck©�WJLZ < P|_`XYQ : IWJLTST < PS~�JLZ U X^Z=a~ < TSXYJ U X^I%XvQ�k�M�JLO=Z U ejTRkEIWJLZ U XvQdX^JjZ=P s 9;:=< ° ?���P < IWQSJLT X^P P : J�_`Z[JLZ p X^a s � s = s ��< QdejX^]YPJ \ Q :=< M=O=TRZ < TC_`XYQ : ~=TRX^K}ejTRkj¡cP < I%JLZ U ejTRk}ejZ U Q < TRQdX^ejTRk[X^Z=] < QdP(I%ejZwM < P <%< Z|JLZ p X^a s
� s 79? s9;:=< K < ejPRO=T < K < ZgQSP?_ < T < ~ < T \ JLTSK < U XYZ�Q :=< ~=]nefZ < M < Q�_ <W< Z�Q�_¤J-Q < TxQdX^ejTRkwX^Z=] < QdP sª Q(IWJLTST < PS~�JLZ U PCQSJ�Q :=< _ : XYQ < IWO�QRh ~=]nefZ < X^Z p X^a s � s 7:7 s 9;:=< P < K < ejPRO=T < K < ZcQdP�_ < T <~ < T \ JjTSK < U efQEe U X^PRQdejZ=I < J \ ± ?�ejZ U 79?:?fK}K J \ Q :=< M�O=TSZ < T sAª QEI%JLTRT < PR~¬JjZ U PlQdJQ :�< M�]^O < ]YX^Z < P;JLZ p X^a s � s 7�7 s
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9 ejM�] < � s � � � efQde-J \ Q :=< ejX^T�XYZ=] < QdP s

p X^ajO=T < � s = ��q < P :�\ JLT�Q :=< ° ? � P < IWQSJLT`J \ Q :=<l\ O=TRZzejI < s
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p XYaLO=T < � s 7 ? � ��< QdejX^]YP�J \ Q :=< M=O�TSZ < T s
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� U XYPSI%T < Q < ~ : ejP < X^P�XYZ=I%]YO U < U XYZ p����¯mC�?9 Mck U <W� Z=XYZ=a[Q :�< X^Z=XvQdX^ej] ~¬JLPRXYQSX^JLZ�¡cb < h]^J�I%XvQ�kL¡ PSXY� < efZ U Q < K}~ < TSefQdO�T < J \ X^Z U XYb�X U O=ej]	~zejTxQdX^IW] < P s 9;:=< P < X^Z=XvQdX^ej]�I%JjZ U XYQSX^JLZ�PejT < O=P < U QdJ�XYZ=XYQSXnefQ < Q :=< QdTde�� < IWQSJLTRk�I ef]^I%O�]nefQSX^JLZ=PlQ : efQ�efT < M=ejP < U JLZ�Q :�<w\ JLTSI <Mzej]^ejZ=I < JLZ
Q :=< ~=ejTRQSX^I%] < O=PRX^Z=arQ :=< ]YJ�I%ej]¤IWJLZcQdXYZ�O�JLO=P�~ : efP < I%JjZ U XYQSX^JLZ�P[ejP[Q :=<~zejTxQdX^IW] < K+J�b < P?Q : TSJLO�a : Q :=<lu J�_ s
9;:=< a < Z < TSej]�~=TRJ�I < U O�T < QdJ#PRJL]Yb < e§PRQ < e U kgh PRQdefQ < U XYPSIWT < Q < h ~ : ejP < ~=TSJLM�] < K I%JjZ�hPSXYPRQdP`J \ Q :�<E\ Jj]^]^J�_`XYZ=a[PRQ < ~=P �

� 
 JL]vb�X^Z=a[Q :=< I%JLZcQdXYZgO=JLO=P h�~ : efP <Eu J�_
� � T < efQdXYZ=a�Q :=< U XYPSIWT < Q < h ~ : ejP < XYZ{� < ItQdX^JjZ=P
� 
 JL]vb�X^Z=a[Q :=< I%JLO=~�] < U u J�_
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p JLT¤Q :=< PRO=T \ ejI < X^Z£� < IWQSX^JLZ ¡�Q :=< PRX^� < U X^PxQdTSXYM=O�QSX^JLZ+X^P U <W� Z < U MckwXYZ=~=O�QSX^Z=aNe U X^ejK-h
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p X^a s � s 7£« s
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 XYP Q :=< K < efZ U XnejK < Q < T(efZ U Z�Q :=< PR~=T < e U-U XnejK < Q < T s 9 J U < Q < TSK+X^Z < Q :=< P <X^Z=~�O�Q�~zefTdejK < Q < TSPW¡fQ :=< aLXvb < Z[~zejTxQdX^IW] < PSXY� < U efQ�e?X^P ~�TSJ�I < PRP < U � 9 ejM=] <�� s � ejZ U p X^a s
� s 7£«$( s 9;:=< K < ejZ U X^ejK < Q < T : ejP�Q :=< bfej]^O < 79= s 79=���K efZ U Q :=< PR~=T < e U}U XnejK < Q < T XYP
7 s 7 s ª Q \ JL]^]YJ�_`P�Q :=< IWO=K[O=]^efQdXvb < PSXY� < U X^PRQSTSXYM=O�QdXYJLZ'J \ ~zejTxQdXYI%] < P�P : J�_`Z�X^Z p X^a s � s 7 ± s
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p XYaLO=T < � s 7 ± � � JLPRX^Z�h � efK}K+] < T�IWO=K[O=]^efQdXvb < PRX^� < U XYPRQSTSX^M�O�QdXYJLZ�J \ ~zejTRQSX^IW] < P s
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� K K}ejPSP s h 0
? ? s ?:?�?:?
? s � ? s ?:?�?:?
7 ? s ? ± � �« ? s ?:=�=c«± ? s 7 � ?:?
� ? s 79= � �
� ? s « ± � =° ? s «:� � �
� ? s ± 7�79?
� ? s ±�� �:�
= ? s ± ��� ±
7 ? ? s � ?�� ±
7 � ? s � � « °«�? ? s °�� = ±± ? ? s ��= � �
� ? ? s �:= � ±
� ? ? s = ° «87°j± ? s =:�:� �
=�? ? s =:= � �
7�« � ? s =:=:� �«�?:? ? s =:=�=:?
± 7 � ? s =:=�=:=

9 ejM=] < � s � �Co ejTxQdXYI%] < PRX^� < efZzej]Yk�PRX^P � ~�O=]Yb < TSXY� < U ]YX^aLZ=XvQ < (

9;:=< K+J U < ]^P�~=T < P < ZcQ < U X^Z[P < IWQSX^JLZ � s � ejT < ej~=~�]^X < U \ JLT Q :=< I%ej]^IWO=]nefQSX^JLZ'J \ Q :�< I%Jcef]I%JLKNM=O=PRQSX^JLZ � ~ck�TSJL]vk�PRX^PlefZ U M=O=TRZ=JLO�Q ( s 9;:=< P < K+J U < ]^P�ejT <[y O=XYQ < PSXYK}~�]^X �=< U M�O�Q
U < ]YXYb < T(aLJ�J U < Z=JLO=a : T < PRO=]YQSP s(ª Z-JLT U < T�QdJ'ejI : X < b < M < QSQ < TCT < PRO=]YQSP(I%JLZ�I < TRZ=X^Z�a'Q :=<M <W: e b�X^JLO=T�J \ Q :=< I%Jcej] U O�TSX^Z�aNI%JjK[M=O=PxQdX^JjZ�¡gK}JLT < IWJLK+~=] < �-K}J U < ]^P�ejT < e bfejX^]^ejM=] <
� P <%< � « � ( s 9;:=< ejX^K5J \ Q : X^P;_¤JLTS�|_�ejP`QdJ+X^Z=IW]^O U < Q :=<Eu ejK < ] < Q`I%JjZ=I < ~�Q¯XYZcQdJ�Q : XYPI%JLZ � aLO=TSefQdXYJLZ�¡=XvQ < PS~ < IWXnej]Y]Yk}I%JLZ�I < ZcQSTdefQ < P?JLZ�Q :=< acejP < JLO=P`~ : ejP < s
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p X^aLO=T < � s 7 � � ��< bjJL]ne{QdX^]YX^�%efQdXYJLZ � ] s : s P s (-efZ U I : ejT`M=O=TSZ�JLO�Q?TdefQ < � T s : s P ( s
9;:=< I : ejT M=O=TSZ�JLO�Q�J�I%IWO=TSP�e \ Q < T I%JLK+~=] < Q < U < bLJL]^efQdXY]^X^�%efQdXYJLZ s p X^a s � s 7 � ef]^PSJ?P : J£_`PQ : efQ`M=O=TRZ=JLO�Q?X^P;IWJLK+~=] < Q < efQ?ejM�JLO�Q`JjZ < Q : XYT U J \ Q :=<l\ O=TRZzejI < ] < Z=ajQ : s
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� s « s 
 ª q �¯� � 9 ª ­l� ­lp 9 � m � ­ q�� ��
�9 ª ­l� ª � �o ��m�


�� � ª 
�m�� o �����lm�� ª ��m�� � ­ � � � ­ q�� ��
�9 ª ­E�p �?� ª � ª 9�� � ±
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� JLZcQdTSejTRkAQdJ�Q :=< O=PSO=ej]=X^Z�XYQdX^ej]^XY� efQSX^JLZ�_ :�< T < Q :=<�\ O < ]=X^P(e�aLejP _`XYQ : e¯_ < ]^]ih U <t� Z < UI%JjK}~�JLPSXvQdXYJLZ�¡LQ :�<¯\ O < ] U O=TRX^Z=a'Q :=< I%Jcej]�I%JjK[M=O=PxQdX^JjZ � TRPRQ < ZgQ < TRP�Q :=< I%JLK[M�O=PRQSX^JLZI : ejKNM < T�ejP¯e}PSJj]^X U I%Jcef]�~zefTRQdXYI%] < ¡ \ TSJLK _ : X^I : bLJj]nefQSX^] < P < PSI%ej~ < U O=TRX^Z=a+Q :=< ~gkchTSJj]Yk�PSXYP s 9;:�< XYZ=XYQSXnej]YX^� e{QdX^JjZ�J \ Q :=<rm O=] < TSX^ejZ o�ejTRQSX^IW] <�p ]nefK < ] < Q-qrJ U < ] : ejP-QdJQ�ef� < Q :=< P < bLJj]nefQSX^] < P¯XYZgQSJ�ejI%IWJLO=ZcQAejZ U Q :�< XYZ=XYQSXnej]YX^�%efQdXYJLZ�J \ Q :=< � acejP < JLO=P ( \ O < ]X^P�Z=JjQ`K}e U < efQ;Q :=<�\ O < ] X^Z=] < Q`ejZck�K+JLT < M=O�Q�XYZ|Q :=< IWJLK[M=O�PRQdXYJLZ�I : ejK[M < T�_ :�< T <bLJj]nefQSX^] < P ej~=~ < ejT s � J�_ < b < T(Q :=< I%JLK+~¬JjPSXYQSX^JLZ'J \ Q :=< bjJL]nefQSX^] < P X^P Z�JjQ _ < ]Y]vh U <W� Z < U �XYQ U < ~ < Z U P�JLZrQ :=< IWJcej] ejZ U Q :=< M�JLO=Z U efTRk�I%JjZ U XYQSX^JLZ�P � ~=T < PSPRO=T <N\ JjT < ��ejK}~�] < ( s

 JLK < U efQ�eAI ejZ|M <�\ JjO=Z U XYZ}Q :�< ]^XvQ < TdefQSO=T < s 9 ejM=] <�� s ° aLXvb < P�Q :=< I%JLK+~¬JjPSXYQSX^JLZ-J \Q :�< bLJL]^efQdXY] < P < PRI ej~ < U�U O=TRX^Z=aAQ :=< ~ck�TSJL]vk�PSX^P;J \ Q :=< IWJcej]�e{Q37lMzejT4� � � � s(ª Q�_`XY]^]�M <O=P < U \ JLT¯Q :=< I ef]^I%O�]nefQSX^JLZ � Q :�< I ej]YI%O=]^efQdXYJLZ=P�ejT < ~ < T \ JLTSK < U e{Q ± MzejT��	Z < b < TRQ :=< h] < PSPW¡ XYQ�_�efP�Z=JjQSX^I < U X^Z � « � Q : efQ¯Q :=< X^Z�I%T < ejP < J \ Q :=< ~=T < PSPRO=T <�\ TSJjK 7AQdJ 7 � MzejTJLZ=]vk�PS]^XYajQ : ]Yk�K+J U X �z< P�Q :�< T < ]nefQSXYb < U XYPRQdTRX^M=O�QdX^JjZ�J \ Q :=< T < ] < ejP < U PS~ < I%X < P ( s 9;:=<X^Z�XYQdX^ej]�K}ejPSP \ TdejItQdXYJLZr~�TSJ � ] < P¯ejT < ~=]^JjQ < U JLZ p XYa s � s 7 ° X^Z�Q :=< K}Xi��QSO=T <E\ TdefIWQdXYJLZPS~=ejI < s
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p XYaLO=T <3� s 7 ° � ª Z=XYQSXnej]¬KwefPSP \ TdefIWQdXYJLZ�~=TSJ � ] < P;X^Z�Q :=< K+Xv��QdO�T <�\ TdefIWQdXYJLZ�PS~=ejI < s
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p X^ajP s � s 7 ��ejZ U � s 79=|P : J�_�Q :=< e{��X^ej]�b < ]^J�I%XvQ�k§~=TRJ � ] < PlefQ'e U X^PRQdejZ=I < J \ ± ?�ejZ U
79?:?jK+K \ TSJLKGQ :=< M�O=TSZ < T s 9;:=< PSXYK[O=]^efQdXYJLZwaLXvb < P`e�b < Txk�aLJ�J U ~�T < U X^IWQSX^JLZ�J \ Q :=<e{��Xnej]¬b < ]YJ�IWXYQ�k|efQ?M¬JjQ : U X^PxQ�ejZ=I < P s
9;:=< Q�ejZ=a < ZcQdX^ej] b < ]^J�I%XvQ�k�efQ ± ?�ejZ U 79?:?jK+K�XYPET < ~�T < P < ZcQ < U JLZ p X^ajP s � s «�?�ejZ U
� s «87 s 9;:=< IWJLK+~=O�Q < U bfej]YO < P¯ejT < X^Z�ejaLT <W< K < ZcQ?_`XYQ : Q :=< K < ejPSO�T < K < ZcQSP s � J�_�h
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­ Z < J \ Q :=< ~=O=TR~¬JjP < P'J \ ZgO=K < TSXYI ej]�PSX^KNO=]nefQSX^JLZ�P¯J \ I%JLKNM=O=PRQSX^JLZ�~=TRJ�I < PRP < P'I%JjZ�hPSXYPRQdP�X^Z+JLM�QdejX^Z�X^Z=aEejIWI%O=TSefQ < ~=T < U X^ItQdXYJLZ=P s p JLT�e'aLJ�J U K+J U < ]^]YX^Z=a�ejI%IWO=TdejItk-J \ Q :=<I :=< K+X^PxQdTxkL¡�e U < QdejX^] < U T < ejIWQSX^JLZ�K < I : ejZ=XYPSK X^PEQ�ef� < Z�X^ZcQdJrejI%IWJLO=ZcQ s �?< b < TRQ :=< h] < PSPEQ : XYPAXYK}~=]YX < PlTdefQ :=< T']^JLZ�a�IWJLK+~=O�Q�e{QdX^JjZzej]�QdXYK < P s � _�e�k�QSJrJ�b < TSIWJLK < Q : XYP~=TSJjM=] < K X^P�Q :=< O=P < J \ T < U O=I < U I :�< K+X^I ef]=K < I : ejZ=XYPSK+P < Z=ejM=]^XYZ=a�aLJ�J U PSX^KNO=]nefQSX^JLZT < PSO=]vQdP`X^Z�e�P : JjTRQ < T;QdX^K < _`XYQ : JLO�Q`]YJLPSXYZ=a-ejIWI%O=TSejIWk s
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9;:=< �`< ~=T < P < ZcQ�efQSXYb < ª ZcQ < TSejIWQSXYb <�p ]nefK < ] < Q � � ª p (;K+J U < ] ejZ U XvQdP < ��~zejZ=PRX^JLZ \ JLTQ :=< ej~�~=]^XYI efQSX^JLZ�J \ O=Z�PRQ < e U k u efK < ] < QSP�X^Z PRQ < e U k©~=TSJ�I < PSP < Pr_ < T < ~�T < P < ZcQ < U�s
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U O < QdJwQ :=< PR]^X^a : QS]Yk : XYa :=< T¯~=T < U XYIWQ < U Q < K}~ < TSefQdO=T < M=O�QlZ < b < TxQ :=< ] < PRPEej]Y_�e k�P�X^ZQ :�< TSXYa : Q'JLT U < TNJ \ KwejajZ=XYQSO U < ¡ < XvQ :=< T'_`XvQ : Q :=< U < QdejX^] < U JLT'_`XvQ : Q :=< T < U O=I < UI :=< K}XYPRQdTxkL¡�Q : O=P�P : J�_`X^Z=a�Q :=< e U bfejZcQ�eja < J \ T < U O�I%X^Z�a+I :�< K+X^I ef]�K < I : ejZ=XYPSK+P \ JLT� p�� ej~=~=]YX^I%efQdXYJLZ=P s� O�K < TSX^I%ej] PRX^K[O�]nefQSX^JLZrJ \ e|~�T < PRPSO=TRX^P < U ~�O=]Yb < TSXY� < U IWJcej]�IWJLK[M=O�PRQdXYJLZ#_�efPEQ :=< Z~ < T \ JjTSK < U�s 9;:=< O�P < U ~ck�TSJL]vk�PRX^P�ejZ U M=O=TRZ=JLO�Q�K+J U < ]^P \ JLT�Q :=< PRJL]^X U I%Jcej]z~=ejTRQSX^I%] <_ < T < ~=T < P < ZcQ < U�s 9;:=< P <�y O=XYQ < PSXYK}~�] < K}J U < ]^P < ZzejM=] < QSJ|I ej~�QdO=T < Q :=< KwejXYZ \ < e{hQdO�T < P?J \ Q :=< I%Jcef]	I%JLK[M�O=PRQSX^JLZ � \ JLT`e U <W< ~ < T¯O�Z U < TRPRQdejZ U XYZ=a|ejZ UrU < PSIWTSX^~�QdX^JjZrJ \Q :�< P < ~=TSJ�I < PSP < P%¡ Q :=< T <[< ��XYPRQ�K+JLT < IWJLK}~�] < ��K+J U < ]YP%¡�M=O�Q�XvQ¯XYP�Z�JjQ¯Q :=< ~=O�TS~�JLP <J \ Q : X^P�_¤JLTS� ( s 
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9;: JLP < T < PSO=]vQdP|O�Z U < TR]^XYZ < Q :=< I%ej~zejM=XY]^XvQ�k¦J \ PSXYK[O=]^efQdXYZ=a�IWJLK[M=O�PRQdXYJLZ ~�TSJ�I < PRP < P_`XYQ : ]^J�_�h < K}XYPSPSXYJLZ|Mck�O=PRX^Z=a+e U < QdejX^] < U ejZ U 	fJLT`e�T < U O=I < U K < I : efZ=X^PRK s
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� � � � � � 
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� � ����� � �
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� "$# \ T <%y O < Z�IWk \ ejItQdJLT;J \�< ] < K < ZcQ�efTRk�T < ejItQdX^JjZ�XYTe�� PxQdTdefX^Z�TdefQ <e " � ZgO=K[M < T`J \ efQSJLK}P�J \�< ] < K < ZcQ ��X^Z�e�K}Jj] < IWO=] < J \ PR~ < I%X < P`XI�� :=< efQ`I ef~zejI%XvQ�k�efQ`IWJLZ=PRQdejZcQ¯~�T < PRPSO=T <I��	� :=< efQ`I ef~zejI%XvQ�k�efQ`IWJLZ=PRQdejZcQ¯~�T < PRPSO=T < J \ PR~ < I%X < P�XI�
 IWJLZ=PRQdejZcQ?X^Z�Q :=< K+J U < ]�J \ Q :�< QSO=TSM�O=] < ZgQ?PRI ej]^ejT U X^PRPSXY~zefQdXYJLZTSefQ < ¡=I�
 � « s ?I � �Lh

�
K+J U < ] IWJLZ=PRQdejZcQ ¡ I � � 7 s �:�I 5 �Lh
�
K+J U < ] IWJLZ=PRQdejZcQ ¡ I 5 � 7 s =c«U � ~zefTRQdXYI%] < U XnefK < Q < T� e � ejK+� �J : ] < T�ZgO=K[M < T� " M=XYZzejTxk U Xv� O=PRX^JLZ�IWJ <�� I%X < ZcQ�J \ PS~ < IWX < P?X

m "$# ejItQdXvbje{QdX^JjZ < Z < TSajk�J \ < ] < K < ZcQdejTRkwT < efIWQdXYJLZ�X^T
�

X U < ZcQdXvQ�k|K}efQdTRXv�
\ ~=TRJLMzejM�X^]^XvQ�k U < Z=PRXYQ�k \ O=Z�IWQdXYJLZ � o U \ (
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% Z=JLTRKwef]^X^� < U efX^T 	 \ O < ]�TSefQdXYJ
� U k�ZzejK+X^I�b�XYPSI%JjPSXYQ�k
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