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| 1 v � \ GdK � eiO[C�KNG \�b Cie K V GLn�e \ O[eiMHO \ K �[V `HI 1516171516161516151616151617151615161615161516161 v <
| 180 g_EHC B \ ` ^ C m�� `�C[M%M \ K �WV ` 161615161516171516161516151616151617151615161615161516161 v z
| 1 x c�C KNCiG Z � ` \ K �WV ` V Q KNEPCwK �WZ C�IdKJC[J 16171516161516151616151617151615161615161516161 v L
| 1 } g_EHC6J \ G \ Z CFKNCFG � � \ K �WV ` V QkKJEHCd4 � `HaZe{MHe KNM \ K �WV `PI 1616151617151615161615161516161f0 �
| 1 | p�CFI V Ide \ O[C m CiO V e � Kon?eHMHeFKJM \ K �[V `HI 1516171516161516151616151617151615161615161516161f0S0
| 1g; h V ` m CieFK �WV ` 16151716151615161615161516171516161516151616151617151615161615161516161f0 x
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| 18< � \ GdK � eiO[C IlJHO � KdK � ` ^ 151615161615161516171516161516151616151617151615161615161516161f0 |
| 1 z T \ e X 4 \ Gda Z V aHCFOWO � ` ^ 15161615161516171516161516151616151617151615161615161516161f0�;
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z 1 v c�Gdn aPC[J V I � K �WV ` V Q ^�\ IJCiI 161516151616151615161616161615161516161516151716151616151 x0v
z 190 c�Gdn aPC[J V I � K �WV ` V QGJ \ GdK � eiMHO \ KNC Z]\ KdKNCFG 15161616161615161516161516151716151616151 x x
z 1 x B V IJI V Q�J \ GdK � eFOWC Z \ IJIUaHMPCwK V aHGdn�aHC�J V I � K �WV ` 16161615161516161516151716151616151 x }

I � ���+".T ���+�R>G��� =��
L21 v � M0K JHMPK V G ^�\ ` � I \ K �WV ` 17161516151616151615161616161615161516161516151716151616151 x ;
L2190 h \ OWeFMHO \ K �WV ` V Q e V `HeFCi`�KNG \ K �[V `HI \ `Ha \ ^ CwIlJ Cie KNG \ 1615161516161516151716151616151 x z

L*190.1 v h V `PeiCi`�KJG \ K �WV `HI 161516151616151615161616161615161516161516151716151616151 x z
L*190.190 p ���0� ` ^ G \ K �WV I 17161516151616151615161616161615161516161516151716151616151 x L
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L*190.1 } s ^ CwIlJ CieFKJG \ 1517161516151616151615161616161615161516161516151716151616151 }Y�
L*190.1 | � \ G \�� V O � e X CiGJ`PCiO 161516151616151615161616161615161516161516151716151616151 }Y�
L*190.18; h V `PeiCi`�KJG \ K �WV `rI \ Z JHO � ` ^ 16151615161616161615161516161516151716151616151 } v

L21 x c�C[J V I � K �WV ` i CiO[aHI 161517161516151616151615161616161615161516161516151716151616151 } 0
L21 } p \ IJI e{M � CFI 161516161517161516151616151615161616161615161516161516151716151616151 } 0
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s 190 ~ � O[CiI � `ra � GJCFeFK V Gdn 4 � `Ha i CFOWaHI 151616151615161616161615161516161516151716151616151 } L
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� \ GdK � eiO[C ZcV aPCiO � ` ^�� I KJEHCwB \ ^ G \ ` ^Y� \ ` \ JKJPG V�\ eSE K V 4 \ GdaHI�KNEPC I �WZ MHO \ K �WV ` V Q \ K Z V IkJHEHCFG � e<a � I��
J CiGdI �WV ` 1 B \ ^ G \ ` ^Y�W\ `?J \ GdK � eiO[C ZcV aHCFOWI e VYZ JHMPKJC KNG \�b Cie K V G � CFI V Q \ O \ G ^ C<`%M Z � CiG V Q � `Ha � m0� aHM \ O
I V �oe \ OWO[Cia J \ GLK � eFOWCFI�� ` V K `HCFeiCFIJI \ G � O n�GJC�JHGJCFIJCi`�K � ` ^ GJC \ OAJ \ GdK � eFOWCiI f�� MPK � ` i ` � KJCiI �[Z]\ OWO[n�I Z]\ O[O \ � G
J \ GJeiCFOWI�� K V aPCiIJeFG � � C�KJEHC KNG \ `HIkJ V GLK \ `Ha�a ��� MHI �[V ` V QDIdM � IdK \ `HeFCiI � ` KJEHC \ K Z V IkJHEHCFGJC 1 jlIJM \ OWO[n
KJEHCFn \ GJC MHIdCia�K V I �[Z MHO \ KNC KJEHC a � IlJ CiGJI �WV ` V Q \ � G J V OWO[MPK \ `%KJI f GJCiO[C \ IdCia�Q V G � `HIdK \ `HeiC aPMHC K V�\ `
\ eFe � aHCi`�K � ` \ `%MHeiO[C \ G J V 4�CiG JHO \ `�K 1
s Z]\ � ` \ a m \ `�K \ ^ C V Q B \ ^ G \ ` ^Y� \ ` Z V aHCiO[I � I KNE \ K�KNEPCiGJC � I ` Vw\ GdK � i e �W\ O�`�M Z CFG � e \ O�a ��� MHI �[V `

\ I V eieFMHGJG � ` ^ � `��qMHOWCFG � \ ` Z V aHCiO[I 1 g_E � I � I V Q�IlJ Cie �W\ O �[Z J V GdK \ `HeFC � `�KJEHC m�� e � ` � Kon V Q KNEPC_I V MHGdeiC
V Q \ ` \ � G`J V OWO[MPK \ `�K f 4UEPCiGJC � `��qMHO[CiG �W\ ` ZcV aPCiOWI KNEPCYJ V OWOWM0K \ `�K � I � `HILK \ `�K \ `HC V MPIJO[n Zc� � Cia V m CiG
\ K�OWC \ IdK V `HC ^ G � a � V ��f 4UE � eSE�e \ ` e \ MHIJC�O \ G ^ C<IdM � IJC�M%MHCi`�KUKNG \ `HIlJ V GLK�CiGdG V GdI 1 g_EHC aHCiIdeiG � JPK �[V `
V Q KNMHG � MHOWCF`HeiC54 � KNE J \ GdK � eFOWC Z V aHCiO[I � I V Q�I �WZc� O \ G M%M \ O � Kon \ I O \ G ^ C CFaHaPn�I �WZ MHO \ K �WV `PI f \ `Ha � K
� I�eFOWC \ GJO[n Z V GdC \ eieiMPG \ KJC<KNE \ `?4 � KJE��qMHO[CiG �W\ ` ZcV aHCiO[I 1 � \ GdK � eFOWC Z V aHCiO[I \ GJC � `HaHC�J�CF`HaHCF`%K V Q \
e VYZ JPMPK \ K �WV ` \ O ^ G � a \ `Ha f�� `?JPG � `Pe � JPOWC f JPG Vym�� aHC � ` i ` � KNCFI �[Z]\ O[O[n I Z \ OWO{GdCiI V OWMPK �WV ` 1 �qG \ e K � e \ O[O[n f
E V 4�C m CiG f KNEHC � GlC � CieFK �[m C�GJCFI V O[MPK �[V ` � I<aPCFKNCFG Zc� `HCFa � n�KNEHC `�M Z � CFG V Q J \ GdK � eFOWCiIlGJCFOWC \ IJCFa \ `Ha
� `Ha � GdCie KNO[n � n�KNEHCwGdCiI V OWMPK �WV ` V Q Z CFKNC V G V O VY^Y� e \ O � `*JHMPKUa \ K \ 1
gkCF`HI V GqE�MP`HaHGJCFaHI V Q�KJE V MHI \ `Ha]J \ GdK � eFOWCiI Z \ n � CUGJC[M%M � GJCFacK V \ eieiMPG \ KJCiO[n�aHCiIdeiG � � C \ Z MHO K � �

a \ n KNG \ `HIlJ V GdKUC�J � I V aPC Q G VYZ \ J V � `�K_I V MHGJeFC f�\ `Ha�C m Ci` ZcV GJC�I V Q V G�O \ G ^ C \ GJC \ I V MHGdeiCiI 1 g_E � I
J V IdKJI E �W^ E aPC Z \ `HaHI V ` e V Z JHM0KNCiG GdCiI V MHGJeFCiI \ `Ha�C � JHO \ � `PIY4UE%n J \ GdK � eFOWC ZcV aPCiOWI E \ m C V `HO[n
� Cie VYZ C?J V JPMHO \ G � ` GdCieiCF`�K	nYC \ GJI�I � `HeiC J V 4 CFGdQ MHO�e VYZ JHMPKNCFGJI � Cie \ Z C \ym \ � O \�� OWC 1 g_EHC �{\ I � I
Q V G ZcV IdK V Q�` V 4 \ a \ n�I \ K ZcV IlJPEHCiG � e J \ GLK � eFOWC ZcV aHCFOWIY4 \ I�aPC m CFO V J Cia � ` \ J \ J�CFG � n g_E VYZ �
I V `��Lv L z < � 1 s m CiGLn@KNE V G V M ^ E Z V ` VY^ G \ JHE V `&KJEHC�KNEPC V GdCFK � e \ O �{\ e X%^ G V MH`Ha V Q�IdK V eSE \ IdK � e
B \ ^ G \ ` ^Y�W\ ` ZcV aPCiOWI E \ I � CFCi`@JHM � O � IdEHCia � n�� V aHC \ `��Lv LSL�; � 1 s ` V KJEHCiG � `%KJCiGdCiIdK � ` ^ J \ J�CFG � I
KJEHC V `HC � n�� � O[I V ` \ `Ha � \ 4_Q V GJa��Lv L�LS; � 1 �lC m�� C�4UI V Q�J \ GdK � eiO[C Z V aHCiO � ` ^Pf 4UE � eSE \ OWI V aHCFIJeFG � � C
JHG \ eFK � e \ O \ IkJ�CFeFKNI f 4 CFGJC6JHG Vym�� aHCFa � n � \ `H`HCFKdK � � v LSL%0 � \ `Ha�j<O �W\ IJ�!�Lv LSL } � 1
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~ B C�� J \ � g � I \ B \ ^ G \ ` ^ � \ ` J \ GdK � eiO[C a � IlJ CiGdI �[V ` Z V aHCiO aPCiI �[^ `HCFa Q V G � V KNE V J CiG \ K �WV ` \ OC Z CiG ^ Ci`He n GJCFIlJ V `HIdC \ `Ha3GJCiIdC \ GdeSE \ JKJHO � e \ K �WV `PI 1 b K�I �[Z MHO \ KNCiI KNEHC O V ` ^ � G \ ` ^ C�KNG \ `HIkJ V GLK f

a ��� MHI �WV ` f aHGLn \ `Ha:4 C K�aPC[J V I � K �WV ` fh\ `Ha G \ a �[V�\ e K �[m C	aHCie \ n V Q \ � GdJ V OWOWM0K \ `�KNI GdCiO[C \ IdCia Q G VYZ
J V � `�K f O � `HC f�\ GJC \]V G mYV O[M Z C I V MPGJeiCFI 1 ~ B C�� J \ � g e \ ` � C�MHIdCia � `rQ V Gk4 \ GJa ZcV aHC�K V I �[Z MHO \ KNCKNEHCra � IlJ CiGJI �WV ` V Q J V OWOWM0K \ `�KNI�GJCiO[C \ IdCia \ K \ O V e \ K �[V ` f V G � ` �H\ e X 4 \ Gda ZcV aHC K V aPCFKNCFG Zc� `HC
J V KNCi`�K � \ O I V MHGJeFC e V `�KJG � � MPK �[V `HIwQ V G \�^Y�[m Ci`�GdCieiC�JPK V G 1 ~�V Gk4 \ GJa�KJG \�b CFeFK V G � CiI \ GJC]e \ OWeFMHO \ KNCia
� `>KNEHC�Q V G 4 \ Gda ZcV aHC f �{\ e X 4 \ GJa@KJG \�b CFeFK V G � CiI � ` KNEHC �{\ e X 4 \ GJa Z V aHC 1 g_EHC Z]\ ` \ ^ C Z Ci`�K
V Q � `KJHM0K	a \ K \ 4 \ I�O \ G ^ CFO[n�K \ X Ci`>Q G VYZ ~ B � � g � s fq\ X%� `HC Z]\ K � e KNG \�b CieFK V Gdn Z V aHCFO � ��K V EHO
�����	��
�� v LSL | �<aHC m CiO V J�CFa \ K�KNEHC	bo`PIdK � KNMPKJC V Q�p�CFKJC V G V O VY^ n \ `Pa �qE�n�I � eiI V Q KNEHC�jl` �[m CiGJI � Kon V Qs ^ G � eFMHO[KJMHG \ O ��e � CF`HeiCFI � `c� � Ci`P` \ 1 g_EHC �{\ I � eUKNG \ `HIlJ V GdK \ `Ha a ��� MHI �WV `ce V aHC V Q�KNEPC ZcV aPCiOA4 \ I
aHC m CiO V J�CFa>aHMHG � ` ^ KJEHC i GdIdK \ M0KNE V G�
 I Z � O � K \ Gdn8IJCFG m�� eFC \ K�KJEHC 3 T h IdeSE V�V O V Q_KJEHC s MHIdKJG � \ `
~{V GJeFCiI � m CFGJI �WV ` v 1 � � 1 g_EHC aHC[J V I � K �[V `�e V aHC`4 \ IhaHC m CiO V J�CFa�O \ KNCiG V ` \ I \ e V `�KNG \ eFK�4 V G X Q V G KNEPC
h Ci`�KNG \ O bo`PIdK � KNMPKJClQ V G�p�C KNC V G V O VY^ n \ `Ha � C V a0n0` \ Z � eiI � `c� � CF`H` \ � m CFGJI �WV ` 0.1 � � 1 � V G X	V ` ~ BC�� J \ � g 4 \ IlKJEHCi`�e V `�K � `%MHCia \ KUKNEPC jl` �[m CiGdI � Kon V Qqp�MP` � eSE \ `Ha \ KUKNEHCwghCieSEH` � e \ Ohjl` �[m CiGJI � KonV Q�p�MH` � eSE 1 g_EHC�e V aHC�MH`HaHCFGk4�Ci`�K \ Z \�bdV G�GdC m�� I �WV ` K V m CiGJI �WV ` x 1 �Pf 4UE � eSE V JPK �WZc� �iCFa�KNEPC
GJMH`�K �WZ C#J CiGLQ V G Z \ `HeFC f CiIkJ�CFe �W\ OWO n�4UEHCi` MPI � ` ^ IJE V GdK]K �WZ C�IdKNC�JHI 1 � VYZ C Zc� ` V G � M ^ I 4�CiGdC
Q V MH`Ha \ `Ha�GJC Z Vym Cia f KNEHC `%M Z CiG � eiI V Q0KNEHC ZcV aHCFOYE \ I � CiCF` �WZ JHG V m Cia f \ `Ha \ aHCi`PI � Konwe V GJGdCie K �WV `
4 \ I � `�KJG V aHMHeiCFa 1 ~ MHGdKJEHCiG<MKJ�a \ KNCFI � `PeiOWMPaHCia \ e V ` m Cie K �WV `�IJeSEHC Z C � m CFGJI �WV ` } 1 � � f \ `Ha � CFKdKNCFG
�{\ e X 4 \ GJa�e \ OWeFMHO \ K �WV `�e \ J \ �H� O � K � CiI \ I 4�CiO[O \ I �WZ JHG Vym C Z Ci`�KNI � `�KNEPC � `KJHMPK�� V MPKlJHMPKlE \ `PaHO � ` ^Hf
CFKJe 1 � m CiGJI �WV ` | 1 � � 1
g_EHCwGdCFQ CiGdCi`HeFC m CiGdI �WV ` V Q ~ B C � J \ � g KNE \ K � I�aHCFIJeFG � � CiarEHCFGJC � I �{\ IJCia V ` ZcV aHCFO O[C m CFO a \ K \V Q KNEHC_g 0 v x�BDxPv_`%M Z CiG � e \ O24�C \ KJEHCiG`JHGdCia � eFK �[V ` ZcV aHCFO V Q�KJEHC�� MPG V J C \ ` h CF`%KJGJC_Q V G p�CFa � M Z �

� \ ` ^ C � C \ KJEHCiG ~{V GJCFe \ ILKNI � � h p � ~ � 1 � G � aHaPCia�a \ K \	V QkKJE � I ZcV aHCiO \ GJC eiMPGJGJCF`�KNO[n \ym \ � O \�� OWC
\ K�GJCiI V OWM0K �WV `HI MKJ K V � CFKJKJCiG KNE \ ` � 1 |�� O V ` ^Y� KJMHaHC \ `Pa]O \ K � KJMHaHC f ; �wm CiGdK � e \ O�OWC m CiO[I f0\ `Ha 4 � KNE \
Q GJC�M�MPCi`He n V QHx_E V MPGJI 1 j<IdM \ OWO n f E V 4�C m CiG f a \ K \ 4 � KNEwO V 4�CiGDE V G � � V `%K \ O \ `PawKJC Z J V G \ OYGdCiI V OWMPK �WV `
\ GJClMHIdCia 1 g_EHCFGJC \ GJC V KNEPCiG a \ K \ I V MPGJeiCFI�K V aHG �[m C ~ B C�� J \ � g f%� 1 C 1 f%V MPKlJHMPK Q G VYZ KJEHC s m�� \ K �WV `p V aHCiO � s �Y3 � V Q`3 h � � V G<Q G VYZ KNEPCcp�p |]ZcV aHCFO f � MPK�KJEHC ~ B C�� J \ � g m CiGJI �WV `PI C Z JHO V n � ` ^KNEHCFIJC�a \ K \c\ GJC Z V a � i Cia \ `Pa�aHC m�� \ KJC � `�I VYZ C \ IlJ Cie KNIUQ G VYZ KNEHC V `PC�aPCiIJeFG � � CFa�EHCFGJC 1~ B C�� J \ � g m CFGJI �WV `HI�v 1 ��\ `Ha 021 � 4�CiGdC�C m \ OWM \ KNCFa�MHI � ` ^ a \ K \ Q G VYZ JHG \ eFK � e \ OWO[n \ OWO O \ G ^ C �
IJe \ OWC KNG \ eiCFGhC � J�CFG �WZ Ci`�KJI \ m \ � O \�� OWC f ` \ Z CiO n�Q G V Z KNEHC h G V IJI � s JKJ \ O \ eSE � \ `�gkG \ eiCFG � � J�CFG �[Z CF`%K
� h s � g � � � f KNEPC s eiG V IJI`3 V GdKJE s Z CiG � e \ ghG \ eiCiG � � J CiG �[Z CF`�K � s 3 s g � � � \ `Ha�KJEHC �qMHG V J�C \ `
gkG \ eiCFG � � J�CFG �[Z CF`%K � �qg � � � f e VYZ JHG � I � ` ^ \ K V K \ O V Q }Y� MHI \�� OWC GJCFOWC \ IJCFI � �%K V EHO �����	��
�� v LSL z � 1 ~
B C�� J \ � g J CiGLQ V G Z Cia�G \ KJEHCiG�4�CiO[O�e VYZ J \ GJCFa�K V<V KNEHCFG ZcV aPCiOWI 1 � CiGJI �WV `�x 1 v`4 \ I \ ^�\ � ` m \ O � a \ KNCia
4 � KJE3KJEHC h s �qg � � \ `Ha �qg � � a \ K \ 1 � CiGJI �WV `)x 180 f 4UE � eSE3eSE \ ` ^ Cia)O � KJKJOWC � `&KNEHC ZcV aHCiO
JHE�n�I � eFI f�V `HO n?4 � KNE�KNEHC �qg � � a \ K \ 1 g_EHC7J CiGLQ V G Z \ `HeFCY4 \ IlI �[Z � O \ G K V JHGdC m��WV MHI m CiGdI �[V `HI 1
p V GJC]GdCieFCi`�K	e V Z J \ G � I V `HI V Q m CiGJI �WV `PI	x 1 ��\ `Ha } 1 � 4 � KNE Z C \ IJMPGJC Z Ci`�K�a \ K \ 4 CFGJC Z \ aHC
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� `�KJEHCce V `�KNC � K V Q�IdKJMHa � CiI V Q � `%KJCiGde V `�K � `HCi`�K \ O\J V OWOWM0K �WV `8KNG \ `HIlJ V GLK�Q G VYZ 3 V GdKJE s Z CFG � e \ K V
�qMHG V J�C � ��K V EHO \ `Ha�ghG � e X O f v LSLSL�� ~{V GJILKNCFG_CFK \ O 1 f 0 �Y� v � �2J � eSE�K � ` ^ CFG_CFK \ O 1 f 0 �Y� v � ��K V EHO�CFK \ O 1 f
0 � � 0 \ � 1 g_EHC�O \ IdK<IdKJMHaPn \ O[I V�m \ O � a \ KNCFa ~ B C � J \ � g �{\ e X 4 \ GJa I �[Z MHO \ K �[V `HI 1 s IkJ�CFe � \ O ~ B C � J\ � g m CFGJI �[V `�aHCiIdeiG � �H� ` ^ KNEHC�KJG \ `HIkJ V GdK V Q \ IdKJG \ K V IlJHEPCiG � e V � V `HC�KNG \ eiCFGY4 \ I m \ O � a \ KJCia 4 � KNEZ C \ IdMHGJC Z CF`�K<a \ K \ Q G V Z ZcV MH`�K \ � `�IdK \ K �WV `HI � ��K V EHO�C K \ O 1 f 0 �Y� � � 1
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g_EHC ZcV aPCiO�JHE�n0I � eFI_E \ I�eSE \ ` ^ Cia�O � KdKNOWCUI � `HeFC m CFGJI �[V `�x 1 � 1 tlV 4�C m CiG f ~ B C�� J \ � g x 1 v�E \ I \ Q C�4\ KJKJG \ e K � m Cw`HC�4 Q C \ KJMHGJCFI f��WZ JHG V m�� ` ^�� K 
 I_MPI \��H� O � Kon('
v 1 � O V �{\ Ola \ K \ IdCFKJI \ OWO V 4�Cia)'�jlIJC V Q�e n0eFO � e � V MH`Ha \ Gdn&e V `Ha � K �[V `HI � J V O \ G IdKNCFGJC VY^ G \ JHE � e
JHG V,b Cie K �WV `r`PC \ G_KNEPC6J V O[CiI 1

021 3<CFIdK � ` ^ ' s `rMP`HO �[Z � KNCia]`�M Z � CFG V Q `PCiIdKJI \ K m \ G �WV MPI�`HCiILK � ` ^ O[C m CiOWI Z \ n � C�MPIJCia 1
x 1 j<`PeiCiGLK \ � `�Kon V MPKlJHMPK#' ~{V G�C m CFGdn ^ G � a�eiCiO[O f ~ B C�� J \ � g e \ OWeFMHO \ KNCiIhKNEHC MH`HeiCFGdK \ � `�Kon�e \ MHIdCia

� n�KNEHC O �WZc� KJCia�`%M Z � CiG V Q\J \ GdK � eiO[CiI � C � ` ^ MHIdCia8Q V GUKNEPC I �WZ MHO \ K �[V ` 1 �0M ZcZ]\ GLn�MH`HeFCiG��
K \ � `�Kon>IdK \ K � IdK � eiI \ GJCre V `%K � `%M V MPIJO[n eFGJC \ KNCia@aHMHG � ` ^ KJEHC Z V aHCiOUGdMH` f I V KNE \ K V `PC�e \ `
GJC �oILK \ GLK_KNEHC ZcV aHCFO 4 � KJE ZcV GdCYJ \ GLK � eFOWCFI \ K \ `rC \ GdO[n ILK \ ^ C f{� Qh`HCFeiCFIJI \ Gdn 1

} 1 �2J \ GJIJC Z \ KNG � � Q V G Z \ K V MPKlJHMPK*' ~{V G�C m CiGdn V M0K JHMPK i CFOWa f � K � I�eSEHCFe X CFaC4UEHCFKJEHCiG � K � I
ZcV GJC�C,+ce � Ci`�KcK V I \ m CrKNEHC i CFOWa � ` IlJ \ GdIJC Z]\ KNG ��� Q V G Z]\ K f 4UE � eSE V `HO[n�e V `�K \ � `HI	KNEPC
e V `HeiCF`%KJG \ K �WV `PI � ` ^ G � a ��V � CiIU4 � KNEc` V ` �o�iCFG V e V `HeFCi`�KNG \ K �[V `HI f G \ KNEHCFG KJE \ `cK V aPM Z J�KNEPC
4UE V O[C i CiOWa 1 g_E � I I \ym CiI \ O V K V Q Z \ IJI IdK V G \ ^ ClIkJ \ eFC f CFIlJ Cie � \ O[O[n�Q V G G \ KNEHCFG IJE V GLK ZcV aHCiO
GJMP`HI � I Z \ O[O KNG \ eiCFG_eiO V MHaHI � 1

| 1 s O KNCFGJ` \ K �[m C V M0K JHMPK V Q Zc� �0� ` ^ G \ K �[V ' V `PC e \ `�eSE V�V IJC54UEHCFKJEHCiG KJEHC V MPK JHM0K IdE \ OWO � C � `
e V `HeiCF`%KJG \ K �WV `�� ` ^cZ�-/. f TUM Z0-/. � V G � ` Z ���0� ` ^ G \ K �[V �EJKJ0K m ��MH` � KJI V G � ` � V KNE 1

;*1 s aPa � K �WV ` \ O V J0K �WV ` \ Ola � GdCieFK V MPK JPMPK V Q6J \ GLK � eFOWC#J V I � K �WV `HI f 4UE � eSE Z \ n � C MHIJC Q MHO Q V G
m�� IdM \ O � � \ K �WV ` 1 s OWI VPf J \ GdK � eFOWCiI Z \ n � ClaHM Z J Cia \ K KJEHClCi`Ha V Q KJEHC<I �WZ MPO \ K �WV ` f \ `Ha Z]\ n
� C�MPIJCiarQ V G_GJC � � ` � K � \ O � � \ K �WV ` V Q \ IJM � IJC�M�MPCi`�K ZcV aHCFO GdMH` 1

|
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<.1 ghCiILKNCFa#Q V G � ` m CFGJIdC ZcV aHCFO � ` ^ ' ~ B C�� J \ � g x 1 v ` V 4 aHC i ` � KNCiO n \ O[I V 4 V G X I �{\ e X 4 \ GJa� `)K �WZ C f 4UE � eSE � I�MHIJC Q MHOwQ V G � ` m CFGJIJC Z V aHCFO � ` ^ JHMHGlJ V IdCiI 1 s i GdIdK \ KJKJC Z JPK \ K�KJEHC
GdCie V `HIdKJGJMHe K �[V ` V Q<KJEHC �qg � � I V MHGdeiC�KNCiG Z MH`PaHCiGLK \ X Ci` � n ��C � � CiGLK \ `Ha ��K V EHO�� 0 �Y�Y�	�
IdE V 4UI JPG VYZc� I � ` ^ GdCiIdMHO[KJI 1

z 1 ��M �H^ G � a m \ G �W\��H� O � Kon V Q Zc� �0� ` ^ EPC �W^ E%KJI � I�KNGdC \ KJCiarI VYZ C�4UE \ KUa ��� CiGdCi`�KNO n KNE \ ` � C Q V GJC 1
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v 1 ~ B C�� J \ � g e \ `�` V 4 eiGJC \ KNC \ ^ C IlJ Cie KNG \�V Q KJG \ eFCiGJI 1 g_EPC \ ^ C V Q \ J \ GLK � eFOWC � I�aHC i `HCia
� n�KNEPC K �[Z C]J \ IdIJCFa I � `PeiC � KNI�GJCFOWC \ IJC 1 ~ G VYZ KJEHC \ ^ C � `0Q V G Z \ K �[V ` e \ GJG � Cia � n \ O[O KJEHC
J \ GdK � eiO[CiI f ` V K V `HO n�K V K \ O�e V `HeiCF`�KNG \ K �WV `HI \ GJC�e \ O[eiMHO \ KNCFa f � MPK V JPK �WV ` \ OWO n�KJEHCFn�e \ ` � C
IkJHO � K � `�K V KJEHCwe V `�KJG � � MPK �[V `HI V QkIJC m CiG \ O \ ^ CweiO \ IJIdCiI \ IUaHC i `HCia � n KNEHCwMHIdCiG 1

0.1 h \ OWeiMPO \ K �WV ` V Q Z \ IdI�e{M � CFI#' V JPK �[V ` \ O[O[n f KJEHC C \ IdK �'4�CiILK f ` V GLKNE � I V M0KNE \ `Pa�MKJ � a V 4U` ^ G V IJI
Z \ IdI eHM � CiI \ eFG V IdIlKJEHC�eiCi`�KJCiGJO � `HCFI V QqC \ eSE�eiCFOWO V Q KJEHC V MPK JPMPK ^ G � a�e \ ` � C e \ OWeFMHO \ KNCia f
\ OWI V Q V G \ ^ CweiO \ IJIdCiI 1

x 1 ~{V G �{\ e X 4 \ GJa Z V aHCFO GJMP`HI f KNEPC�
Ye V `HeiCF`%KJG \ K �WV ` V M0K JHMPK�
 � I�` V K � ` Z \ IdI�� m V OWM Z C f � MPK
� `�GJCFI � aPCi`HeFC�K �WZ C�
 Z]\ IdI V QhKNEHCwGJCFOWC \ IJC f�\ IU`HCiCFaHCia � n � ` m CiGdI �[V `ZJHG V eiCFaHMHGJCFI 1

} 1 � \ GdK � eFOWC J V I � K �WV ` V MPKlJHMPK�Q G VYZ \ JHGJC m��WV MHI�GJMH`�e \ ` � C MHIdCia�K V GJC � � ` � K �W\ O � �iC J \ GdK � eiO[CiI � `
KJEHC]JHGJCFIJCi`�K�GJMH` 1 g_E � I � I \ MHIdCFQ MHO V JPK �WV ` Q V G�O V ` ^ CiG ZcV aPCiOqGJMP`HI�� C 1 ^ 1 4UEHCF`�` V K \ O[O
4 � `Ha i CFOWaHI e \ ` � C X C[JPK V `�a � IJe � 1 s GJC � IdK \ GdK e \ ` \ OWI V � C	MHIJCFa K V GJC ZcVym C�
YC � J � GdCia�

J \ GdK � eiO[CiI Q G VYZ KJEHC Z C Z V GLn 1

| 1 � \ ILn�Ik4 � KJeSE � ` ^ � CFK 4�CiCi`�
YB � KJKJOWC �q`Ha �W\ `�
 \ `Ha�
�T �W^ � `Pa � \ `�
<e VYZ JPMPKNCFGJI b MPIdK � n�eSE \ ` ^ �
� ` ^	V `HC7J \ G \ Z CFKJCiG � ` i O[C�������������� ��!#" 1

;21 bo`*JHMPKle \ ` f�\ O[KJCiGJ` \ K � m CiO n f � C � `�Q GdCiC Q V G Z \ K 1 �0M � K \�� O[C Q V G�KJEHCwC � J�CFG � Ci`HeFCia8MPIJCiG 1
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v 1 g_EPC6JPGJCiO �WZc� ` \ Gdn�e V ` m Cie K �WV `8IJeSEPC Z C V Q m CiGJI �WV `rx 180 E \ I � CiCi`rGJC�JHO \ eiCia � n KJEHCwe V ` m CFe �
K �WV `�IdeSEHC Z C V Q � Z \ `%MHCiO \ `Ha('� � m�X Vym��*)e � � V KNE Z \ ` �Lv LSLSL � 1
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v 1 g_EHC V M0K JHMPK�E \ I � CiCF`cGdC � \ GJG \ ` ^ CFa 1 3 V 4 f�� `Ha � m0� aHM \ O i O[CiI \ GJC ^ CF`HCiG \ KNCFa�Q V G�C m CiGLn�a \ KNC 1
g_E � I \ O[O V 4UI Z MHeSEcQ \ IdKJCiG \ eieFCiIdI�K V IlJ Cie �ji e V MPKlJHMPK�a \ KJCiI f C 1 ^ 1 f Q V G`JPO V KdK � ` ^ KNEHClGJCFIJMHO KNI 1

021 g_EHCUEHC �W^ E�KNI V Q GJCiO[C \ IdC J V � `�KNI�e \ ` � C IlJ Cie � i Cia � ` i OWC
	���
���������� C � KNEHCFG � ` Z CFKJCiGdI \���Vym C
^ G V MH`HacOWC m CiO V G � ` Z C KNCFGJI \�� V m C<IdC \ OWC m CiO 1 3 V KNC_KNE \ K KNEHC_Q V G Z]\ K V Q�KJEHC i OWC�	���
���������� f
KNE%MHI f E \ IUeSE \ ` ^ Cia 1

x 1 b Z JHG Vym CFa �{\ e X 4 \ Gda e \ O[eiMHO \ K �[V `	e \ J \��H� O � K � CFI#' KNEHC V M0K JHMPK�` V 4&E \ I KJEHClMH` � K V Q�IJCFe V `PaHI
\ `Ha � I�e V GJGJCFeFKJCia�Q V G�a � � CFGJCF`HeiCFI � `�aHCF`HI � Kon � CFK 4�CiCi`rI V MHGJeFC \ `Ha�GJCFeiC[J0K V G � IJCiC���C � � CiGLK f
0 �Y� 0 � � KJEHC V MPK JHM0K i CiO[aHI � ` �{\ e X 4 \ GJa GdMH`HI \ GdCla �WZ Ci`HI �WV `HCFa 4 � KNE Z \ � J V � `�K � `PIdKNC \ a V Q
Z \ � IlJ Cie ��4UE � eSE Z MHILK � C	v�Q V G �{\ e X 4 \ GJarGJMH`PI � 1 g_E � I \ O[O V 4UI�I �[Z MHO K \ `HC V MHI �{\ e X 4 \ GJa
e \ OWeiMPO \ K �WV `HI�Q V G \�Z MPeSE O \ G ^ CiG�`%M Z � CiG � V GJaPCiG V Q<E%MH`HaHGdCiaHI�� V QlGJCieFC[JPK V GJI	KJE \ ` 4 \ I
J V IJI � � O[C�K V a \ KJC 1

} 1 b Z JHG Vym CFa#4 \ G Z IdK \ GdK V JPK �WV ` 'qb Q 
SJ \ GLK � eiOWC aHM Z J \ KUCF`Ha�
 � I_IJCFOWCFeFKNCFa f J \ GLK � eFOWC V M0K JHMPK
� I ^ Ci`PCiG \ KNCia � � MPK V m CiG 4UG � KdKNCF` � \ K�C m CFGdn V MPK JHM0K K �[Z C 1 g_E \ KY4 \ n f \ 4 \ G Z GJC �oILK \ GLK � I
\ O 4 \ n�I J V IJI � � O[CcQ G VYZ KNEHC]O \ ILK \ m \ � O \�� O[C V MPK JPMPK�a \ KNC � MHIJC Q MHO � Q \ O V ` ^�Z V aHCiO GdMH` � I
� `�KJCiGJGdMKJPKJCia � 1

| 1 �qOWM Z C KNG \�b Cie K V G � CiIUe \ ` � C�e \ O[eiMHO \ KNCFarMPI � ` ^ eFOWMHILKNCiG \ ` \ O[n�I � I \ I<aPCiIJeFG � � CFa � `���K V EHO C K
\ O 1 � 0 � � 0 � � 1 g_E � I Z CFKNE V aZJHGdCiIJCFG m CiI \	Z \ �0�WZ M Z V Q � `0Q V G Z \ K �[V ` Q G VYZ KJEHC ~ B C�� J \ � gI �[Z MHO \ K �[V ` � ` \cZ � ` �WZ M Z V Q V MPK JHM0K 1 b K � IlCiIkJ�CFe �W\ OWO n�MHIJC Q MHOkQ V G<I �WZ MHO \ K �[V `HI V Q Z \ `�n
GJCFOWC \ IJCFI f Q V G 4UE � eSE \ Q MHOWO aHM Z J V QhKNEPC V MPK JHM0K 4 V MHO[a�C � eiCiCFa�E \ Gda*4 \ GJCwO �[Z � K \ K �WV `PI V G
4 V MHOWa � C�K V�V O \ G ^ C�Q V G_IJM � IJC[M%MHCF`�K�IdK \ K � IdK � e \ O \ ` \ O n�IJCiI 1

;*1 � V KNCi`�K � \ O m V GdK � e � Kon � x �oa i CiO[a � \ `Ha�KJG V J V J \ MHIJCwEHC �W^ E�K � 0 � a i CiOWa � \ GJC�e \ O[eiMHO \ KNCFa�Q G VYZ
4 � `PaHI \ `Pa�KNC Z J CiG \ KNMHGdC 1 g_EPCFn \ GJC�eiMHGdGJCi`�KJO[n V `HO[nwMPIJCia � `�e V ` b MH`He K �WV ` 4 � KJE KNEPC JHOWM Z C
KNG \�b Cie K V G � CFI f{� ` V GdaHCiG�K V aPCFKNCFG Zc� `HC E V 4 Z]\ `%n J \ GdK � eFOWCiI GJCiI � aHC � `�KJEHCwIdKJG \ K V IlJHEPCiGJC 1

<21 g_EHCrMH` � Q V G Z X CiGd`HCiO � I�` V KcMHIdCia aHMHG � ` ^ KNEHC i GJILK x�E V MPGJI \ Q KNCFG \ J \ GLK � eiOWC 
 I	GdCiO[C \ IdC
��4UEPCi` � K � I \ KJKJG � � MPKNCFa V `PO[n K V KJEHC ^ G � areiCFOWO � K<GdCiI � aHCFI � ` � f{� ` V GdaHCiGUK V \ mYVY� a \ GdK � i e �W\ O
I ZcV�V KNE � ` ^	V Qke V `PeiCi`�KJG \ K �WV ` i CiO[aHI_eiO V IJC K V KJEHCwI V MPGJeiC 1

z 1 � O V �{\ O ZcV KNEPCiG ^ G � aHIke \ ` � C_IJE � Q KNCFa	IJMHeSE�KNE \ K�KNEHC_O[CFQ K ^ G � a ��V MH`Ha \ GLn � I \ K \ `�n�aHCiI � GJCFa
O V ` ^Y� KJMHaHC 1 g_E \ K 4 \ n f `PCiIdKJCia 4 � `Ha i CFOWaHI V G V MPK JHM0K ^ G � aHI Vym CiGdO \ J*J � ` ^ KJEHC V G �[^Y� ` \ O
a VYZ \ � `�
 ��V MH`Ha \ GLn 
ce \ ` � C \ eFe VYZcV a \ KNCFa 1
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L21 g_EPC C,+ce � Ci`He n V Q Z C Z V Gdn MHI \ ^ C E \ I � CiCi` �WZ JHG V m Cia 1 g_EPC IdK V G \ ^ C IkJ \ eFC V eieFMKJ � Cia � n

 C � J � GdCia�
 J \ GLK � eiOWCFI � � Cie \ MHIJC�KNEPC � G Z \ �0�WZ M Z \ ^ CcE \ I � CiCF` GdC \ eSEPCia � � I Z \ aHC \ m \ � O �
\ � OWC�Q V G `PC�4 J \ GdK � eiO[CiI 1 bo` e \ IJC V Q�e V `�K � `%M V MHI�I V MPGJeiCFI O[CiIdI Z C ZcV GLn � I `PCiCiaPCia � Q�KJEHC
I �WZ MPO \ K �WV `6J�CFG �[V a � I�O V ` ^ CFGkKNE \ `�KNEHC Z]\ �0�[Z M Z�\ ^ C e V `HI � aHCFGJCFa 1 g_E � IG4 \ n f e V `�K � `�M V MHI
I �WZ MPO \ K �WV `HI \ GJCdJ V IdI � � OWC C m Ci` Vym CiG J�CFG �[V aHI V Q \ nYC \ G V G Z V GJC 1

v � 1 bo` V GJaPCiG K V��WZ JHG Vym Cl`%M Z CiG � e \ O \ eieiMPG \ e n f KJEHCUKNG \�b CieFK V Gdn � `�KNC ^ G \ K �WV ` � I a V `PC<` V 4 4 � KNE
V `HC � KJCiG \ K �WV ` V QkKJEHC��kC KJKNCFGJIdIJCi`8IJeSEHC Z CwQ V G�KNEPC ^ G � a �oIJe \ OWC 4 � `HaHI 4UEHCF`HC m CiG J V IdI � � OWC 1

vYv 1 g_EPC IJe \ O � ` ^ Q \ eFK V G�MHIdCia Q V G Z CiI V IJe \ OWC m CiO V e � Kon e{MHe KNM \ K �WV `PI�E \ I � CFCi` GdCiaHMPeiCia K V	� 1 v ;
� Q G VYZ � 1 | � V QhKNEHCwIdK \ `Ha \ GJaraHC m�� \ K �WV ` V QkKJEHCd4 � `HaHI \ K_KJEHCwIJMHGdG V MP`Ha � ` ^c^ G � aZJ VY� `�KJI 1

v 0.1 s ` V MPKNa \ KNCia V JPK �WV `�K V JHG V m�� aHC�KJEHCwK V J VY^ G \ JHE�n \ `Ha�O \ `Pa � IJC \	Z]\ I X IJC�J \ G \ KNCiO n Q G V Z
KJEHC V KNEPCiG � h p � ~ a \ K \ E \ I � CiCF`�GdC ZcV m Cia f�� ` V GJaHCFGUK V IJE V GLKNCF`rKJEHCwe V aHC 1

vyx 1 g_EPC_`�M Z � CFG V Q ZcV aHCFOPO[C m CFOWI � I�` V K�a V M � O[Cia \ `�n Z V GJC � `�KNEHC JPG V eiCiIdI V Q{KNG \ `HIdQ V G Z \ K �[V `
K V KNCiGdG \ � ` � Q V OWO V 4 � ` ^ e V0V Gda � ` \ KNCFI 1
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~ B C�� J \ � g � I �{\ IdCia V ` ^ G � aHaHCia Z CFKJC V G V O VY^ � e \ O i CiOWaPI � \ ` \ O n�IJCiI V G�Q V GJCie \ IdKJI � Q G V Z KNEPCc`%M �Z CFG � e \ O 4�C \ KNEHCFG�JHGdCia � eFK �WV ` ZcV aHCFO V Q KNEHC � h p � ~ � � h p � ~ f v LSL | � ^Y�[m Ci` � ` \ O \ K � �
KNMHaPC � O V ` ^Y� KNMHaHCce V�V Gda � ` \ KNC]ILn�IdKNC Z 1 g_EHC a \ K \�\ GdC \ IdIJM Z Cia�K V � C � ` � �Ub T Q V G Z]\ K 1 g_EPC
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