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798;:<!=><@?BADC�E<GFH<GIKJML�<ONBFHPMFQN :<!=><RF

SUTWV�X <!NBY[Z S]\

CBI�^_^ VKT NB`M< T <Ra 8 < T a 8 <cb�dKegfKhKi3AkjgJ_lnmomn<ON
?RpKp5qrADfKe�^sIKtK<RF

u�v�wGx!y{z_|KxK} \�~ <!�[<G`���IKFWF V a!lnI�NHln�K<�a!Iga 8 <GF 8 I��K<���<G<!b�F 8_V ��b�N V FQN(I{NHl�F�NHl�a!I�mnP�<OL 8 ln�_loN@m V �]< T =>l�FHF
T I{NWl V F@N 8 IKb�F�<!N���IKFWF V aOl�I{NWlo�g<�a!IKa 8 <GF�I{N�<R�5JsI�mBIgFHF V aOl�I{NWlo��loNQP�`M<!t T <G<GFG���[JMN�� VgT�� ?�aGIKa 8 <RF!�]N 8 <
^�< T � VKT =�I�bsa!< V ��I�� V J T ���9I�P�F�<!N���IKFWF V a!lnI�NHln�K<�a!IKa 8 <�lnF ~ b V ��b�N V ��<��5J_loNH<3a!m V F�<�N V N 8 I{N V �
I
?R�{���[I�P�FH<ONH��IgFHF V aOl�I{NHln�K<#a!Iga 8 <K�
� b>N 8 lnFU^sI�^�< T �K�[<9� T FQN�F 8_V ��N 8 I{N[� 7 �9F IKbs` � fra!Iga 8 <GF��¡<RI{NWJ T lnb_t
m V b_trmnlobs<BF�ln¢!<�=�I�P���<!bs<O�_N

I�m V N�� THV =£I 8 lnt 8 IgFHF V aOl�I{NWlo��loNQP�`M<!t T <G< V b�FH<ON���IKFWF V a!lnI�NHln�K<�a!Iga 8 <GF�I�bs`¤I � C[¥ T <G^_mnIgaO<G=@<Gb5N
^ V mnl�aOPK� \�~ <G�]<R`���IgFHF V aOl�I{NWlo�g<�a!Iga 8 <GF���l¦N 8 IKb 8 P�^ V N 8 <!NHl�a � C9¥ T <!^smnIgaO<!=><GbgN>^ V mnlna!P¨§�^ TWV ��ln`M<R©
N 8 l�F 8 lnt 8 IKFWF V aOl�I{NWlo��loNQP��_JMN���loN 8 I>m V ��b�J_=���< T�V ��aGIKa 8 <r�sIKb ~ F!�

¥BbM� VKT NHJ_b�I{NH<GmoPg� � C9¥ T <G^_m�IKaO<G=><!b5N�^ V mol�aOln<GF�aGI�b¤b V N���<�<RIKFHlomnP�ln=@^smo<G=@<Gb5NH<G`¤lnb 8 I T `M�9I T <
V bªF ~ <!�[<G`���IKFWF V a!lnI�NHln�K<�a!Iga 8 <GFG�¬«­<�^ THV ^ V F�<�F V =><�b_<G� T <G^_mnIgaO<G=@<Gb5N 8 <!J T l�FQNWlnaGF�� VgT F ~ <!�[<G`��
IgFHF V aOl�I{NWlo�g<9aGIKa 8 <RF!� 798_V F�< 8 <GJ T lnF�NHl�a!F�<OL 8 ln�_l¦N[F�mnlot 8 NHmnP�� VKT F�<9��< 8 I���l VKT N 8 I�b�I#�¡J_mom � C9¥ T <!^smnIgaO<O�
=><GbgN�^ V mnl�aOPK���_JMN�F�NHlnmom[I�mnm V �®I�f����[I�P�F ~ <!�[<G`M��IgFHF V aOl�I{NHln�K<@a!Iga 8 <@N V�V JMNW^�< T � VgT =¯I'°����[I�P � C[¥
FH<ONH��IgFHF V aOl�I{NWlo�g<�a!Iga 8 <'IKbs`�I3°����9I�P�F ~ <G�]<R`���IKFWF V aOl�I{NWlo�g<�a!Iga 8 <�N V­V JMNH^�< T � VKT =
I±?G�{���9I�P � C[¥
FH<ONH��IgFHF V aOl�I{NWlo�g<�a!Iga 8 <K� 798 < T <O� VgT <'F ~ <!�[<G`���IKFWF V a!lnI�NHln�5loNQP�I�mnm V ��F@F�lntKbsl¦��aGI�b5N>=@l�FWF T <R`MJsa&NWl V b V b
� 7 �9F�I�b�` � f�aGIKa 8 <RF!�
²�³5´*µW¶�· y{¸�wK} F ~ <!�[<G`���IKFWF V a!lnI�NHln�K<$a!Iga 8 <GFG� T <!^smnIgaO<!=><GbgN;^ V mnl�aOln<GFG��FH<ONH��IgFHF V aOl�I{NWlo�g<$aGIKa 8 <RF!��� 7 �9F!�
� f@a!IKa 8 <GF
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���³ w���� �³ } � m I E<!N_E<B= V b5N T E<B�5J_<#mo<RF[aGIKa 8 <RF]IgFHF V aOl�I{NWl¦� F]� TWV J_lnmom!E<RFU<OL 8 ln��<!b5N9`_<Â=><!lnmnmo<GJ T F]N(I�JML�`M<
FHJsaGa :<RF[�5J_<rmn<GF�aGIKa 8 <RF9IKFWF V aOl�I{NWl¦� F9^�I T <!bsFH<!=��_mn<K�

� I�bsF]aO< T I�^_^ VKT NG�Kb V JsFU= V b5N TWV bsFU�5J_<�mn<GF�FQN T JsaONHJ T <GF�IKFWF V aOl�I{NWlo�g<GF�� TWV J_lnmnmOE<G<GF F V b5NU^sI T NWlna!J_mol :<!�
T <!=><GbgN$lnbgN_E< T <GFWFWI�b5NH<RF ^ V J T mo<RF a!Iga 8 <GF�`M<[^ T E<G`Ml�a&NWl V bsF�`_<]� T I�b�a 8 <!=><!b5N$<ON$mo<RF a!Iga 8 <GF�F�<Ra V bs`_I�l T <GFG�
� <>^_mnJsF#b V JsFr^ THV ^ V F V bsFÂ`_<�b V J_�K<Gmomn<GF#^ V mnl¦NWln�5J_<RF
`M< T <G=@^smnIgaO<!=><GbgNr^ V J T mn<GF
F�N T Jsa&NWJ T <RFrIKFWF V �
a!lnI�NHln�K<RF]� THV J_lomnmOE<!<RF
� · xRw µ | � �³ } aGIKa 8 <RF�IKFWF V a!lnI�NHlo� F]� THV J_lomnmOE<GF
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1 1�9Q7RCDBTSU? 154 , 156WV C .XCD?�7&Y[ZQ.
\�]^] ;�S`_G_RababacY[C¿.dCe?^7&YfZQ.�_ 6 7g;>?

�ihj�k% �R	>!:%
\M~ <!�[<G`M��IgFHF V aOl�I{NHln�K<�a!IKa 8 <GF 8 I��K<'��<G<!b¤F 8sV ��b�N V F�NWI�NHl�FQNWlnaGI�mnP <OL 8 ln�_l¦N�m V �]< T =@l�FWF T I{NWl V F�N 8 IKb
FH<ONH��IgFHF V aOl�I{NWlo�g<#aGIKa 8 <RF�I{N�<G�5JsIKm0IKFWF V a!lnI�NHln��l¦NQP�`M<Gt T <!<RF!���[JMN�� VgTB� ?�aGIKa 8 <RF!��N 8 <�^�< T � VKT =�I�bsa!< V �
IÂ� V J T ���9I�PrFH<ONH��IgFHF V aOl�I{NWlo�g<]a!Iga 8 <[lnF ~ b V ��b�N V ��<��gJsl¦NW<9a!m V F�<[N V N 8 I{N V �*I�?G���¿�9I�P
F�<!N���IKFWF V aOl�I{NWlo�g<
aGIKa 8 <g�
� b>N 8 lnFU^sI�^�< T �K�[<9� T FQN�F 8_V ��N 8 I{N[� 7 �9F IKbs` � fra!Iga 8 <GF��¡<RI{NWJ T lnb_t
m V b_trmnlobs<BF�ln¢!<�=�I�P���<!bs<O�_N

I�m V N�� THV =£I 8 lnt 8 IgFHF V aOl�I{NWlo��loNQP�`M<!t T <G< V b�FH<ON���IKFWF V a!lnI�NHln�K<�a!Iga 8 <GF�I�bs`¤I � C[¥ T <G^_mnIgaO<G=@<Gb5N
^ V mnl�aOPK� \�~ <G�]<R`���IgFHF V aOl�I{NWlo�g<�a!Iga 8 <GF���l¦N 8 IKb 8 P�^ V N 8 <!NHl�a � C9¥ T <!^smnIgaO<!=><GbgN>^ V mnlna!P¨§�^ TWV ��ln`M<R©
N 8 l�F 8 lnt 8 IKFWF V aOl�I{NWlo��loNQP��_JMN���loN 8 I>m V ��b�J_=���< T�V ��aGIKa 8 <r�sIKb ~ F!�

¥BbM� VKT NHJ_b�I{NH<GmoPg� � C9¥ T <G^_m�IKaO<G=><!b5N�^ V mol�aOln<GF�aGI�b¤b V N���<�<RIKFHlomnP�ln=@^smo<G=@<Gb5NH<G`¤lnb 8 I T `M�9I T <
V bªF ~ <!�[<G`���IKFWF V a!lnI�NHln�K<�a!Iga 8 <GFG�¬«­<�^ THV ^ V F�<�F V =><�b_<G� T <G^_mnIgaO<G=@<Gb5N 8 <!J T l�FQNWlnaGF�� VgT F ~ <!�[<G`��
IgFHF V aOl�I{NWlo�g<�a!IKa 8 <GFG� 798_V FH< 8 <!J T lnF�NHl�a!FB<OL 8 ln�_loNrFHmolnt 8 NWmoP'� VgT FH<���< 8 I���l VKT N 8 I�b­I>�¡J_mnm � C9¥ T <!^_m�I{�
a!<!=><!b5N�^ V mnlna!PK�M�_JMNBF�NHlnmnm0I�mnm V �¬I>f{�¿�9I�P�F ~ <!�[<G`���IKFWF V a!lnI�NHln�K<BaGIKa 8 <ÂN V>V JMNH^�< T � VKT = I@°����[I�P � C[¥
FH<ONH��IgFHF V aOl�I{NWlo�g<�a!Iga 8 <'IKbs`�I3°����9I�P�F ~ <G�]<R`���IKFWF V aOl�I{NWlo�g<�a!Iga 8 <�N V­V JMNH^�< T � VKT =
I±?G�{���9I�P � C[¥
FH<ONH��IgFHF V aOl�I{NWlo�g<�a!Iga 8 <K� 798 < T <O� VgT <'F ~ <!�[<G`���IKFWF V a!lnI�NHln�5loNQP�I�mnm V ��F@F�lntKbsl¦��aGI�b5N>=@l�FWF T <R`MJsa&NWl V b V b
� 7 �9F�I�b�` � f�aGIKa 8 <RF!�

²�³5´ ¶�· y{¸�wg}
F ~ <G�]<R`���IKFWF V aOl�I{NWlo�g<Ba!Iga 8 <GFG� T <!^_m�IKa!<!=><!b5N9^ V mol�aOln<GFG�sFH<ON���IKFWF V a!lnI�NHln�K<#a!IKa 8 <GFG�_� 7 �9FG� � f@a!Iga 8 <GF

l�lnm�oXprqrsrt



°

� � � "�� ��� ���["$ O� �

\M~ <!�[<G`M��IgFHF V aOl�I{NHln�K<�aGIKa 8 <RF�� �M�]q���?�� 8 I��K<���<G<!b¤F 8sV ��b�N V <OL 8 ln�_loN���<!N�NH< T ��< 8 I���l VgT N 8 I�b�F�<!N��
IgFHF V aOl�I{NWlo�g<@aGIKa 8 <RF��
NQP�^_l�a!IKmomnP3I'NQ� V ���9I�P	� T <GFH^;��� V J T ���9I�P�
#F ~ <G�]<R`���IgFHF V aOl�I{NWlo�g<�a!Iga 8 < 8 IgFrN 8 <
8 I T `M�[I T <'a V =@^smo<!L�loNQP V �rI�NQ� V ���9I�P�� T <RF�^0��� V J T ���[I�P

�F�<!N���IKFWF V a!lnI�NHln�K<�aGIKa 8 <g��PK<!N@loN�<OL 8 ln�_loNWF
F�NWI�NHl�FQNWlnaGI�mnmoP'N 8 <@FWI�=>< 8 l¦N T I{NHl V IgFÂI�� V J T �¿�9I�P�� T <RF�^0�#<Glot 8 N����[I�P

9FH<ON
IKFWF V aOl�I{NWlo�g<�a!Iga 8 < V �UN 8 <
FWI�=><
FHlo¢G<K� 798 <GFH< T <GFHJ_m¦N(F9�]< T < V �_NWI�lnb_<R`'IgFHFHJ_=>lnb_t@I>^�F�<GJs` V � T <!^_m�IKa!<!=><!b5N9^ V mol�aOPg�
� <!�K< T N 8 <!mn<GFWFG�0loN 8 IKFr��<!<Gb � TWV IK`_moP�Ig`M=>l¦NHNH<R`�� e��UN 8 I�N�N 8 < T <�lnF
mnloN�NHmn<���<!b_<!�_N�lnb�lobsa T <RIKFHlobst

aGIKa 8 <�IgFHF V aOl�I{NHln��l¦NQP V �K< T � V J T ��l¦N��9IKF T <!^ VKT NH<R`�lnb�� e���N 8 I{N�lnbsa T <GIgF�lnb_t'N 8 <�IKFWF V a!lnI�NHln�5loNQP�� TWV =
� V J T N V <!lnt 8 N T <R`MJsa!<GF�aGIKa 8 <
=>l�FHF T I{NWl V ��P'mo<RFHF9N 8 I�b������]« 8 <!b�Ig`M=>l¦NHNHlnb_t�N 8 lnFG�_N 8 <�^ V NW<!b5NHl�I�m
��<!bs<O�_N V �[I T NHlo��aOl�I�mnmoP�§W` V Js�_molnb_t5©�N 8 <>IgFHF V aOl�I{NWlo��loNQP V �]a!Iga 8 <GFÂ��loN 8 F ~ <!�[<G`���IKFWF V a!lnI�NHln�K<�a!Iga 8 <GF
l�F��5J_loNH<
m V �
�

798 <�� T F�NBa V b5N T lo�_J_NHl V b V ��N 8 l�F�^�I�^�< T l�F9N V ^ T <RF�<GbgNBFHln=�J_m�I{NWl V b T <GFHJ_moNWF�<RFQN(I��_mnl�F 8 lnb_t>N 8 I{NR�slnb
= V `M< T br^ TWV aO<GFWF VKT F!�!N 8 < T <�I T <UaGIKa 8 <RF�N 8 I�N�� V J_m�`#��<Gb_<O�sN�= VKT <$� THV =¬lnbsa T <RIKFHlob_t[N 8 <]IgFHF V aOl�I{NHln��l¦NQP
N 8 I�b�^ T <!��l V JsFHmnP�IK`M=>loN�NW<G`��U� T IKbsa 8 N(I T tK<!N��_J��*< T F�I�bs`'m V b_t>mnlobs< � f>a!Iga 8 <GFG� 798 < T <!� VKT <#� T IKbsa 8
N(I T tK<!N[�_J
��< T F�IKbs` � f@a!Iga 8 <GF�I T <rt V�V `�aGI�bs`_ln`_I�NH<RF[� VKT JsFHlobst�F ~ <!�[<G`���IKFWF V a!lnI�NHln�5loNQPK�

7 lnmom�b V � N 8 < T <!^_m�IKa!<!=><!b5N
^ V mol�aOP3lnFWFHJ_<>lob F ~ <!�[<G`M��IgFHF V aOl�I{NHln�K<@a!Iga 8 <GF 8 IgFrb V N���<!<Gb T <RI�mnmoP
Ig` T <GFWF�<R` � 798 < � C9¥ T <G^_m�IKaO<G=><!b5N�^ V mnlna!P lnF V b_< V ��N 8 <'��<RFQN T <G^_m�IKaO<G=><!b5N 8 <GJ T lnF�NHl�a!F�� VKT F�<!N��
IgFHF V aOl�I{NWlo�g<Âa!Iga 8 <GF�IKbs`'a!I�b'��<
lo=>^_mn<!=><!b5NW<G`�I{NBI T <GIKF V b�I��_mn<Âa V F�N V b�m V �¬IgFHF V aOl�I{NWlo��loNQP�`M<!t T <G<
FH<ONH��IgFHF V aOl�I{NWlo�g<�a!Iga 8 <GFG���ÂJ T FHlo=�J_mnI�NHl V bsFrF 8_V �¨N 8 I{N
� 8 <Gb­IgFHFHJ_=>lobst�I��¡J_mnm � C9¥ T <G^_mnIgaO<G=@<Gb5N
^ V mnl�aOPK��I�f����[I�P�F ~ <G�]<R`3IgFHF V aOl�I{NWlo�g<@aGIKa 8 <��¡<Gl¦N 8 < T � 7 �#� VgT�� f VgT�� ?�
Â� V J_m�` 8 I��K<�I�FHmolnt 8 NHmnP
��<ONHNH< T ��< 8 I��5l VKT N 8 IKb�IÂ°����[I�P#F�<!N���IKFWF V a!lnI�NHln�K<�aGIKa 8 <]� 8 lomn<9I��¡J_mnm � C9¥±°����[I�P#F ~ <!�[<G`���IKFWF V a!lnI�NHln�K<
aGIKa 8 < V JMNH^�< T � VKT =�F�I ?R�{���[I�P � C9¥ FH<ONH��IgFHF V aOl�I{NHln�K<�aGIKa 8 <g��¥�bM� VgT NWJ_bsI{NW<!mnPK� � C9¥ T <G^_mnIgaO<G=@<Gb5N
^ V mnl�aOP�aGI�b'b V N���<
lo=>^_mn<!=><GbgNW<G`�I{N T <GIgF V bsI��smo< 8 I T `M�9I T <#a V F�N V b'F ~ <G�]<R`���IKFWF V aOl�I{NWlo�g<Ba!Iga 8 <GFG�

798 <�FH<Ga V bs`�a V b5N T lo�sJMNHl V b V ��N 8 lnF@^sIK^�< T l�F�N V ^ THV ^ V F�<'F V =@<�lo=>^_mn<!=><GbgN(I��_mn< T <G^_mnIgaO<G=@<Gb5N
8 <!J T lnF�NHl�a!F@� VgT F ~ <!�[<G`M��IgFHF V aOl�I{NHln�K<'a!Iga 8 <GFG���U�g<!b;�[l¦�#N 8sV FH< 8 <!J T l�FQNWlnaGF�<OL 8 ln�_loNWF�FHmolnt 8 NWmoP±� VgT FH<
��< 8 I��5l VKT N 8 I�b�I��¡J_mnm � C9¥ T <G^_m�IKaO<G=><!b5N[^ V mnl�aOPK��N 8 <�f����[I�P>F ~ <!�[<G`M��IgFHF V aOl�I{NHln�K<�aGIKa 8 < 8 IgF[F�NHlnmnm*I
��< 8 I��5l VKT F�mnlnt 8 NHmnP���<ONHNH< T N 8 I�b�I�°����9I�P�FH<ON���IKFWF V a!lnI�NHln�K<�aGIKa 8 <�� 8 lomn<ÂI�°����[I�P@F ~ <!�[<G`���IKFWF V a!lnI�NHln�K<
aGIKa 8 < 8 IgF9N 8 <
��< 8 I��5l VKT9V ��I'?G���¿�9I�P � C9¥ F�<!N���IKFWF V a!lnI�NHln�K<ra!IKa 8 <K�

798 < T <G=>IKlob�`M< T V ��N 8 <�^sIK^�< T lnF VKT tgIKb_lo¢G<G`�IKF$� V mom V ��F!� � b \ <GaONHl V b�fM�KN 8 <B�sIKFHlna9^ T lnbsaOln^_mn<GF V �*I
F ~ <G�]<R`���IKFWF V aOl�I{NWlo�g<ÂaGIKa 8 <
I T < T <Ra!IKmomn<G` � � b \ <GaONHl V b�e_�_�[<
^ T <GFH<!b5N�N 8 <
<!�{I�mnJsI{NWl V b�=@<!N 8_V ` V m V tKP
� 8 lna 8 ��lnmom;��<�JsFH<G`'lnb'N 8 <�^�I�^�< T � � b \ <GaONHl V b�°s�_�[<
^ T <GFH<!b5NBFHlo=�J_mnI�NHl V b T <RF�Jsm¦N(F9� VKT�T I�b�` V = T <O�
^smnIgaO<!=><GbgN ^ V mnlna!P�I�b�`�� VgT ^�< T �¡<Ra&N � C9¥ T <G^_m�IKaO<G=><!b5N ^ V mol�aOPg� 798 <RF�<�FHlo=�J_m�I{NHl V b T <GFHJ_m¦N(F$F 8_V ��N 8 <
^ V NW<!b5NHl�I�m5��<!b_<!�_N V �_JsFHlob_t 8 lnt 8 � VKT F ~ <!�[<G`�
 IgFHF V aOl�I{NWlo��loNQP V b�� 7 �[F�I�bs`�m V b_tBmnlobs<GF � f�aGIKa 8 <RF!� � b
\ <Ga&NWl V b �M���[< T <GaGI�mnm�^ T <!��l V JsFHmnP@^ THV ^ V F�<R` T <G^_mnIgaO<G=@<Gb5N 8 <GJ T l�F�NHl�a!F�� VKT F ~ <!��`���IKFWF V a!lnI�NHln�K<�a!Iga 8 <GF
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