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O A^]`b ? HKQ v :87�HKg ] O O ]LB&= F = Q ? A H v :Wg�F = 9^N HKF�� ]`=|? A H O���H V ? NPf^g � O�HaH ? A H�N H _W] H � 9�:
D ] F _ FcJ ] O V B 0&� ��2�� S DGFcJ}F � ] HKO b�B f = Q ? A^] O � FK: g�FK:�9�H"F 9 ] FcO�HKQ�OPFcg��ZJLH X ? A^B f �&A ,8O ? FIN �
9ZfCN~O ? ]`=C�#� FcJ`F � ] HKO\�ZN B QZf V H�Q^f^O ? �	A^] V A B 9�O V fCN HKO ? A H f^J ? N~F _W]LB JLH ? � [ � � NPFcQ ] F ? ]LB&= S <e?
J B&=C� HaN � F _ HKJLH =^�c? A O X ACB � H _ HaN X H�� ? ]}= V ? ]LB&=#] Oeghf V A JLHKO O Bcb Fh�ZN B 9ZJLHKg SrT ? HKJ}J`FIN�[ � NPFcQ ] �
F ? ]LB&=�A HKF ? O ? A HhQ^f^O ? :"NPH �&]LB&= OlO f^N N B f = Q ]`=C� ? A H�O ? FIN X F = QoN H���HKg ]L? O ]`= ? A H b FIN � ]`=Cb NPFIN HKQ
� w n u � S w n u V B&=�? ]`= f^f^g F = Q�HKg ] O O ]`B&= J ]}= HKO V F = 9�H f^O�HKQ ?�B �^N B 9�H ? A H�O ? FIN � b B NPg F ? ]LB&=
]`= ? A HoO B fCN V H � FcJ}F �;: S�n = �ZFIN ? ] V f^J`FIN X ? A H � N B f = Q O ? F ? H � = H#O ? NPf V ? f^N H"J ]`= H Bcb O ]`=^� JL:
]LB&=^]*� HKQ V FIN 9 B&= XeV FcJ`JLHKQ #&%(' 'K) X A FcO�9�HaH = O ACB �p= ?�B 9 H ? A HEQ B g ]`= F =@? V B;B J ]`=C� J ]`= H ]`=
� FcO ��N ] V A O ? FIN � b�B NPg ]`=^� N H �&]LB&= O90 2 X � jCX 7 �32 S n ?{] O ? A H ? NPF = O ]L? ]`B&=�b N B g;: t=<?> : ?�B : t < > : F = Q
A FcOlF�N HKO ? � F _ HKJLH =C�c? A�BcbA@ - ���&� 0 � / j 2 !6g S

n ? ] O ? A^B f �&A@? ? A F ?'? A H�g�F ��B N ]L? : Bcb #&% ' 'K)�HKg ] O O ]LB&=h] O �^N B Q^f V HKQ ]`= � ACBc?�B Q ] O O B V ] F ? ]LB&=
N H �&]LB&= O � trq u O~� X ? A H ]}=@? HaN b F V H 9�H ? � HaH =o? A H ACBc?CB '�'xN H �&]LB&= OeO fCNPN B f = Q ]}=C� : B f =C� O ? FINPO
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F = Q ? A H V B;B JLHaN3O f^N N B f = Q ]`=C� g B JLH V f^J`FIN V J B f^Q^OA0 2 X ��� Xci � Xci � X / iWX / K 2 S k HaN H X [ � � A^Bc?�B&= O
�p]L? A H = HaN � :"JLHKOPO ? A F =#? A H A :;QCN Bc� H =o]LB&=^]�� F ? ]LB&= H = HaN � : Bcb � 7 SRK H � X �pA^] V A#A F _ H �ZFcOPO�HKQ
N ]L�&A�?G? A N B f �&A
? A H B '�'rN H �&]`B&= O X Q ] O O B V ] F ? H�g B JLH V f^JLHKO F = Q ]LB&=^]�� H = HKf ? N~FcJ'HKJLHKg�H =�? O ]`=
? A H � NPO ? J`FK:cHaN Bcbx? A H>g B JLH V f^J`FIN V J B f^QZO S Y A H ]`B&= O8FINPH ? A H = H�� V ]L? HKQ"9�: � ACBc?�B ��HKJLH V ? N B&= O
HKg ]L?�? HKQ#9;: QZf^O ?{� NPF ]`= OeF = Q#� B JL: V : V J ] V FIN B g F ? ] V A :WQCN B V FIN 9 B&= O � t < k O~�eO f^9Zg ]L?�? HKQ ?�B
[ � NPFcQ ] F ? ]LB&= b N B g ? A Ho: B f =^� O ? FINPO S d FINP9 B&= ] O ? A H g B O ? FI9Zf = Q^F =�? HKJLHKg�H =�? �p]L? A
]LB&=^]*� F ? ]LB&= � Bc? H =�? ] FcJ�� � 7 0 K H � � � � S i�K H � � X F = Q ? A f^O d�� X ? A H Q^H���H�� V ]L? F ? ]`B&= Bcb �pA^] V A
�^N B Q^f V HKO ? A H�#&% '�'K)hHKg ] O O ]LB&= X ] O H��W��H V ? HKQ ?�B 9 H ? A H g B O ? V B g�g B&=.]`B&= ]}= t8q u O S
< Q^Q ]L? ]LB&= FcJ`JL: X #&% '�'*) A FcO'F	J B	� H�� V ]`? F ? ]LB&= H = HaN � : ����� M	��
 2 �
�h� X O BG]L? ] OxHKFcO ] JL:\H�� V ]L? HKQ
]`=�? A H � FIN~g t8q u O S\t8q u O FIN H ? NPF = O��ZFINPH =@? F ? ��� � !6g O B#A HKF ? ] O ? NPF = O�� B N ? HKQ�F � FK: S
wCB N ? A HKO�H\N HKFcO B&= O X #&%(' 'K) ] O ? ACB f �&A@?l?�B 9 H F�O ]L�&=^] � V F =�? V B�B J ]`=C� J ]`= H ]}=#� FcJ`F � ] HKO S

M F = : H54 B N ? O A F _ H 9�HaH = g�FcQCH ?�B QCH ? H V ? #&% '�'*)GHKg ] O O ]LB&= X F = Q ?�B QCH ? HaNPg ]`= H ? A H
NPF ? ]LB�Bcb # % '�'*)	J`f^g ]`=^B O ]L? : ?�B�w n u J}f^g ]`=CB O ]L? : X DGF H INI&LNMOD P I*R S Y A^] O ]`= V J`f^QCHKO\O ? f^Q ] HKO Bcb
? A H M�] J �;: � F : X O ? FIN � b�B NPg ]`=C� � FcJ}F � ] HKOrF = Q�f^J ? N~FcJ`f^g ]`=^B f^O ]}=Cb N~FIN HKQ � FcJ`F � ] HKO � [ v n u D O~�
]`=�? A H = HKFIN 9�:hf =^]L_ HaNPO H X F = Qh: B f =C� O ? FIN � b�B NPg ]}=C�p� FcJ`F � ] HKO ]`=h? A H AZ]L�&A NPHKQ^O A^]Lb�? f =Z]L_ HaNPO�H S
#&% '�'K) ] OpN HKQ^O A^]`b ? HKQ ?�B F ? g B O�� A HaN ] V �p]`= Q B � O ]`=E? A HhOPfC9Zg ] J}J ] g�H ? N H b�B N>O B f^N V HKO	F ? +�4
i�� K;S

M F = : � N B fC�ZO A F _ H J B�B �cHKQ b B N F = Q�Q^H ? H V ? HKQ #&% '�'*) ]`=
? A H#DGFcJ}F �;: S#� N ]L�&A�? H ? FcJ S
QCHKO V N ] 9�H B 9ZO�HaN _ F ? ]LB&= O �p]`? A�? A H b FIN � ]`=Cb NPFIN HKQ FI9�O B J`f ? HGO���H V ? N B � ACBc?�B g�H ? HaN � w n up< T � B&=
? A H d{B O g ] VpR F V � � N B f = Q m �W�ZJ B N HaN � d yGRem �90 / �32 S Y A Ha: QCH ? H V ? HKQ #&% '�'*)'F ? FcJ}J�DGFcJ}F V ? ] V
J B&=C�&]`? f^QCHKO"F = Q J`F ? ]L? f^QCHKO X F = Q b B f = Q ? A F ?o]L?"A FcO"F O���F ? ] FcJGQ ] O ? N ] 9Zf ? ]LB&= O ] g ] J`FIN ?�B
? A H"Q^f^O ? Q ] O ? N ] 9�f ? ]LB&= S Y A Ha: V B&= V J`f^Q^HKQ ? A F ? # %('�'*) ] O ? A H 9^N ]L�&A�? HKO ?�w n u J ]`= H ]`=�? A H
DGFcJ`F �W: X �	]L? A D,F H IKI&L MODJP I*R 
 j 037 6 S ME]�� f ? F =^] H ? FcJ S B 9ZO�HaN _ HKQ ? A H DGFcJ`F V ? ] V V H =�? N H
�p]L? A ? A H R FcJ`J B;B&= ��9 B N = H n =^b NPFINPHKQ Y HKJLHKO V B � H � R8n u Y � 0 7 � 2 S"Y A Ha: Q ] O V B _ HaN HKQ ? A F ?\? A H
#&% '�'K)xHKg ] OPO ]LB&=�] O8g B N � ACB J Bc�&] V FcJ`JL: FcO O B V ] F ? HKQ �	]L? A B '�' N H �&]LB&= O8F = Q�g B J`H V f^J`FIN V J B f^Q^O X
O fC�Z� B N ? ]`=C��? A H _;] H ��? A F ? #&% ' 'K) ] O3�^N B Q^f V HKQ ]`= t8q u O S Y A Ha: � = Q D F H IKI&L MODJP I*R 4 j 0 jMK 6
]`=E? A F ? N H �&]`B&= X F = QEO f �c� HKO ?	? A H J B � JLH _ HKJ g�FK:E9 HhQ^fCH ?�B H�� V HKO O ]L_ H [ � N~FcQ ] F ? ]LB&= X FcO
O�HaH = ]}=o? A H\F V ? ]L_ H B ' ' N H �&]`B&= O ]`=#? A H B 9�O�HaN _ HKQEFINPHKF S

d N~F �lb�B NPQ�H ? FcJ S � HaN H ? A H � N~O ?p?�B QCH ? H V ? #&% '�'*) ]`= H�� ? NPF � FcJ}F V ? ] V B 9 � H V ? O60 2 2 S	Y A Ha:
f^O�HKQ ? A H���f ] ��HaN <>] N 9 B N = H y 9ZO HaN _ F ?�B NP: � � < y � ?�B B 9�O�HaN _ H K � FcO ��N ] V A n u ��9^N ]L�&A@? � FcJ`F ���
] HKO X F = Q
Q^H ? H V ? HKQ ? A H HKg ] OPO ]LB&= J ]`= H�F ? FEJ`H _ HKJ BcbGDGF HQIKI&L MODJP I*R 4 j 0 i 6 S < b H � :cHKFIN~O
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J`F ? HaN XZT ? F V Ha:"H ? FcJ S � A HaN HKF b�? HaN T 2 � �rH�� ? H = QCHKQ ? A H O Fcg���JLH ?�B�]`= V J`f^QCH � ] � F �p] QCHaNeNPF =C� H
Bcb J`f^g ]`=^B O ]L? : V J}FcO O�HKO ]`= n u 9^N ]L�&A@?>� FcJ`F � ] HKO X F = Q � ]`] �	F �p] Q^H O���H V ? NPFcJ'N~F =C� H Bcb O � ] NPFcJ
� FcJ`F � ] HKO =CBc? =^Bc? HKQ b�B N"H�� V HKO O ]L_ H O ? FIN b�B NPg�F ? ]`B&= X FcJ`O B f^O ]`=^�
? A H � < y 0 7 � 2 S,Y A Ha:
QCH ? H V ? HKQ #&% '�'*) ]}= � � Bcb ? A H � 7 � FcJ`F � ] HKO�O ? f^Q ] HKQ F = Q V B&= V J`f^QCHKQ ? A F ? D F HJIKI&L MODQP I*R
NPF =C� HKO b N B g jWS � ?�B �
6 X �p]L? A�=CB V J`HKFIN>QCHa��H = Q^H = V H B&=�� FcJ`F V ? ] V O���H V ? NPFcJ ? :;��H S	s ] � B J`F
H ? FcJ S B 9�O�HaN _ HKQ ? A H ]`=@? HaN~F V ? ]`=C� � FcJ`F � ] HKO s D d / j 7 � � 2 � ? A H�� <>=@? H =Z= FIH��@��f^O ]`=C� ? A H
w FIN � ]}=Cb N~FIN HKQ n g F �&]`=C� w FI9^N : � t HaN Bc? n =�? HaN b HaN B g�H ? HaN � w n w n � B&=.? A H � < y F = Q b�B f = Q
DGF HQIKI&L MODJP I*R 4 �
6 0 7 7 2 S#T ] g ] J}FINPJL: X M B V AZ]�� f � ] J B;B �cHKQ
F ?\? A H V H =�? NPFcJrN H �&]LB&= O BcblMC7 �
�p]L? A ? A H v6B&=C� � F _ HKJLH =C�c? A T ��H V ? N B g�H ? HaN � v �.T � B&= ? A H n =Cb N~FIN HKQ T �ZF V H Y HKJLHKO V B ��H
� n T^y � F = Q b�B f = Q D F HQINI&L MODJP I*R 4 j 0 K 6 0 7 i 2 S v HaH V A H ? FcJ S B 9�O�HaN _ HKQ|F OPFcg��ZJLH Bcb ���
� ] N �cB V J}f^O ? HaN	O � ] NPFcJ`O �	]L? A �;f ] HKO V H =�? O ? FIN b�B NPg�F ? ]LB&= f^O ]`=^� n�TZy � v � T 0 i / 2 SlY A Ha: � = Q
D F HQIKI&L MODJP I*R 4 j 0 � �
j 0 ��6 b�B N ? A H ] N	O Fcg��ZJLH S

wCB N�g F = :
:cHKFIN~O X ]L? O�HaHKg�HKQ ��f ]L? H V JLHKFIN ? A F ? D,F H IKI&LNMOD P I*R 4 j 0 � � �
6 ]`=�= HKFIN 9�:
[ v n u D O F = Q A^]`�&A N HKQ^O A^]Lb�?6� FcO ��N ] V A O ? FIN ��9ZfCN~O ? ]`=C�l� FcJ}F � ] HKO 0&��� 2 S MEB N H8NPH V H =@? JL: X A^B	� H _ �
HaN X O ? f^Q ] HKO A F _ HpO ACB �p=�? A F ? #&% '�'*) g�F : O B g�H ? ] g�HKO 9�H � HKF��cHaN ? A F =�B N ]L�&]`= FcJ}JL: ? ACB f �&A�? S
M FcJ ACBc? NPF�H ? FcJ S B 9�O�HaN _ HKQ 7 j =CB NPg FcJ = HKFIN 9;: O ? FIN � b�B NPg ]`=^�
� FcJ`F � ] HKO �	]L? A n T^y � v � T
0 i 2 2 S Y A Ha: b�B f = Q DGF HQIKI&L MODJP I*R 4 j 0 i �.j 0 � 6 b B N ? �8B � ? A^] NPQ^O Bcb�? A H ] NoO Fcg��ZJLH X 9Zf ?
� j 0 �
6 b�B N ? A H � FINPg�HaN X g B N H F V ? ]L_ HKJL:�O ? FIN � b�B NPg ]`=C� � FcJ`F � ] HKO S # %('�'*) � FcOGf = QCH ? H V ? HKQ
F ? ? A H 7�� J`H _ HKJ Bcb DGF HQIKI&LNMODQP I*R � j 0 � � � > � j ;	� b B N 7 BcbG? A H 7 j O B fCN V HKO ]`=1? A H ] N
O Fcg���JLH SrT ] g ] J}FINPJL: X v f A g�F = H ? FcJ S O ? f^Q ] HKQ ��[ v n u D O X FcJ}O B f^O ]`=C�\? A H v � T X F = Q b�B f = Q
DGF HQIKI&L MOD P I*R � ��> � j ;	��0 i�K 2 S d{B&=�? fCNPO ] H ? FcJ S J B�B �cHKQoF ?�? A H = HKFIN 9;: O�� ] NPFcJ`O s D d K 2O/ K
F = Q s D d � 7 � 7 �p]L? A n�T^y � v � T F = Q b�B f = Q D F H IKI&L MOD P I*R 
 j 0 ��6 0 �32 S Y A Ha:�f^O HKQ ? A H
�\Fcf b g�F = H ? FcJ Sxt8q u g B QCHKJC0 i � 2 ?�B QCHaN ]`_ H�� A :;O ] V FcJ'�ZFINPFcg�H ? HaNPOhN HKO�� B&= O ] 9ZJLH b B N ? A H
= HKf ? N~FcJ F ?�B g ] V � FcO X F = Q V B&= V J`f^QCHKQ ? A F ?�? A H ] N�N HKO f^J ? OeQ B�=CBc? Q ] 4 HaN�O ]`�&=^] � V F =�? JL: b N B g
M FcJ ACBc? NPF�H ? FcJ S8T H _ HaNPFcJx� B OPO ] 9ZJLH	H��;��J`F = F ? ]LB&= O b B N ? A H\QCH � V ]L? FIN H��^N B _W] QCHKQ�


� w^B N A^]L�&A [ � S f � ?�B � FcO QCH = O ]L? : ��
�� M�� . � j V g < � ? A H�Q^fZO ?'� NPF ]`= O'FIN H�� B O ]L? ]`_ HKJL:
V A FIN � HKQ�F = QEFINPHhJLHKO OpH�� V ] H =�? F ?>A HKF ? ]`=C��� FcO S # %('�'*)rFcJ}O B 9�H V B g�HKO	O F ? fCNPF ? HKQ�F ?
AZ]L�&A 
�� M�� S

� w^B N	J`FIN � HhQCH = O ]L? ] HKO X d � ]LB&= O V F = 9�H V B g�H V B J`J ] O ]`B&= FcJ`JL:�QCH���H�� V ]L? HKQ S

� w n u V B&=@? ]`= f^f^g HKg ] O O ]LB&= V B f^J`Q V B g�H b N B g B '�'hNPH �&]LB&= OEF = Q Q ] 4 f^O�H
F ?�B g ] V
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V J B f^Q^O X FcO � HKJ`J6FcO b N B g trq u O X �pA^] V A �8B f^J}Q A F _ H J B	� HaN DGF HJIKI&LNMODJP I*R NPF ? ]`B O S

� deB g��ZF V ? w n u O B fCN V HKO X b B NoH��CFcg��ZJ`H F 9Zf^N ] HKQ < D s�XlV B fZJ`Q �^N B Q^f V H F J Bc?"Bcb
w n u �	]L? ACB f ? g f V A #&%('�'K) X O ]`= V H ? A H A FIN~Q
[ � HKg ]`?�? HKQ
9;: ? A H < D s �{B f^J`Q 9�H
]}= H�� V ] H =�? F ? g�F�� ]`=C� #&%(' 'K) S

� deB&=@_ HaNPO HKJL: X FlO Bcb�? [ � � HKJ`Q X Q^f^H ?�B F = F �&]}=C� O ? FIN 9�fCNPO ? Bcb F =�]}=^]L? ] FcJIg�FcO O b f = V ? ]LB&=
�	]L? A F�J B � fC�^��HaNlg�FcO O V f ?�B 4 X �8B f^J}Q#�^N B Q^f V H J B	��DGF HQIKI&LNMOD P I*R S

� #&% '�'*) g ]`�&A@? 9�H B � ? ] V FcJ}JL: ? A^] V � B N	O�HKJ b FI9ZO B N 9�HKQ S
R B O�HKJ`J ] H ? FcJ S �^N B � B O H X 9ZFcO HKQ B&= n�TZy � v � T B 9�O�HaN _ F ? ]LB&= O60 i / X 7 K 2 X ? A F ? O ]}= V Hhg�FcOPO ]L_ H
� FcJ`F � ] HKO b�B NPg JLHKO OoO ? FINPOo��HaN f =^]L? g�FcO O X HKFIN~JL: � ? :���H
O�� ] NPFcJ`O A F _ H�J B	� HaN =CB NPg FcJ ]�� HKQ
#&% '�'K){HKg ] O O ]LB&=E? A F = J`F ? H�� ? :;��H�O�� ] NPFcJ}O50 7 2 S\Y A Ha: V B&= V J`f^Q^H ? A F ? #&% ' 'K) V F = 9�H f^O�HKQ FcO
F = ]`= Q ] V F ?�B N Bcb O ? FIN b�B NPg�F ? ]LB&=E]`=o=CB NPg�FcJxJ`F ? H�� ? :;��H�O�� ] N~FcJ`O X 9Zf ?l=CBc?p]}= [ v n u DGO S

R H V Fcf^O�H ? A H�O fC9Zg ] J`J ] g�H ? NPH � B ��f^J`F ? ]LB&=hBcb AZ]L�&A N HKQ^O A^]`b ?3� FcJ`F � ] HKO V HaN ? F ]`= JL: V B&=@? F ]}= O
O B g�H#[ v n u D O 0&��� Xri�K 2 X ? A HaN H ] O V fCN N H =�? JL:
JLHKO O B � ? ] g ] O g ? A F ? #&% '�'*) �	] J`J ]`=�b F V ? 9�H
HKFcO ] J`:
QCH ? H V ? FI9ZJLH ]`=�? A H A^]L�&A N HKQ^O AZ]Lb ? f =^]L_ HaN~O�H S�Y B Q^F ? H =CB QCH ? H V ? ]LB&= O Bcb # %('�'*)GF ?
A^]L�&A N HKQZO A^]Lb�?hA F _ Ho9�HaH = g FcQCH X FcJ ? ACB f �&A ? A HaN H A F _ Ho9�HaH = g�F = :�F ?�? HKg�� ? O S�n = B&= H
H��CFcg��ZJLH X�T B&]`b HaN B 9ZO�HaN _ HKQ ? A H n u	< T B 9 � H V ? w T d � j&i � / L / � i / X F � NPF _;]L? F ? ]`B&= FcJ`JL:�J`H = O�HKQ
[ v n u D F ?,+�- i 0 i � K �p]L? A"? A H � < y 0 7 ��2 X 9Zf ? Q ] Q =^Bc? QCH ? H V ? #&%(' 'K) S n _W] O B&= H ? FcJ S 0 iIj 2
J B;B �cHKQ F ? F + - 7 0 � 7 ��QZFcg���HKQ v :;g�F = � 7.O�:WO ? HKg �p]L? A N Ha� B N ? HKQ d y HKg ] O O ]LB&= 0&� K 2 X
]`= Q ] V F ? ]`=C� NPFI� ] QoO ? FIN b�B NPg�F ? ]LB&= S8Y A H d y Q^H ? H V ? ]LB&= � FcOpJ`F ? HaN>O ACB �p=o?�B 9�H\O��Zf^N ]LB f^O X
ACB � H _ HaN60 / 2 S n _;] O B&= H ? FcJ S Q ] Q =CBc? Q^H ? H V ?l? A H #&% ' 'K)'HKg ] O O ]`B&= J ]`= H ]`=#? A^] O�O :;O ? HKg S Y A H
Q^f^O ? : +.-�/10 K 2 7 ��f^FcOPFIN R u � iIj&i � j � i � � FcO B 9ZO�HaN _ HKQ b N B g ? A H.9&Fcg�HKO d JLHaN � M F � � HKJ`J
Y HKJLHKO V B ��H � 9 d�M Y � 0&� 2 X / 7 2 S #&% '�'*) � FcO FcJ`O B =CBc? QCH ? H V ? HKQ b�B N ? A^] O B 9 � H V ? X F = Q ? A H
Fcf ? ACB N~Ol��f Bc? H�F = fC�^��HaNlJ ] g ]L?{Bcb"D F HQINI&L MODJP I*R � K > � j ;	� S

< J ? ACB f �&Ao]`? g�FK: =CB � FI�^��HKFIN ? A F ?pA^]`�&A N HKQ^O A^]`b ? #&% '�'*) ] O =CBc? FcOlHKFcO ] JL: QCH ? H V ? FI9�JLH
FcO �^N H _W]LB f^OPJL: ? ACB f �&A�? X ]L? O ? ] J}JrN HKg F ]`= O F 9^N ]L�&A�? J ]`= H F = Q ] O �{B N ? A O�HKFIN V A^]`=^��b�B N ]`=
O ? FIN � b�B NPg ]}=C� � FcJ`F � ] HKO S'� H ? F��cH>FcQ _ F =�? F � H Bcb ? A HpO�HaN H = Q ] � ]L?�B f^O'Q ] O V B _ HaN : 9;: w NPF = ��H ?
FcJ SLX A HaN HKF b�? HaNGN H b HaNPN HKQ ?�B FcO w 2 � X Bcb F O���H V ? N B O V B � ] V FcJ`JL: Q^H ? HaNPg ]`= HKQ +:- /1032 i � FcJ}F �;:
JLH = O HKQh9;: ? A H V J`f^O ? HaN dev � 7 � �ML Kci 0&� / 2 S Y AZ] O ] O B&= H Bcb�? A H AZ]L�&A HKO ? N HKQ^O A^]Lb�? � =CB	�	= O ? FIN
b�B NPg ]`=C��� FcJ}F � ] HKO X F = Q�F ?	A^]`�&A H =CB f �&A N HKQ^O AZ]Lb ?�? A F ? #&%(' 'K) ] OpO A^]Lb�? HKQ ]`=�?�B F N HKJ`F ? ]L_ HKJ`:
? NPF = O �ZFIN H =�?�b N HK�;fCH = V : �p]`= Q B	� S < JLH = O HKQ � FcJ`F �;: g�F��cHKO F N HKFcO B&= FI9ZJLH ? FIN � H ? O ]`= V H
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? A H�g F �&=^] � HKQ�J`f^g ]`=^B O ]L? : ] OlHKFcO ] HaN ?�B Q^H ? H V ?	? A F =Eb B N>F�O ] g ] J`FINlf = J`H = O�HKQ � FcJ`F �W: S�� H
B 9ZO�HaN _ HKQ ? A H�N HKQ FIN VIX N H b HaN N HKQ ?�B FcO�� D ���x9;: wE2 � X f^O ]`=^�"? A H d FcJ ? H V A T fC9Zg ] J`J ] g�H ? HaN
y 9ZO HaN _ F ?�B NP: � d T^y � B&= M Fcf = F � HKF ]}= k F � F ]`];?�B O�HaH ]Lb � H V B f^J}Q�QCH ? H V ? #&% '�'K)ZHKg ] OPO ]LB&= S

Y AZ] O ? A HKO ] O ] O>F �^N HKO�H =�? F ? ]LB&=�Bcb ? A HKO�H H54 B N ? O S	Y A H B 9ZO�HaN _ F ? ]LB&= O	FIN H QCHKO V N ] 9�HKQ ]`=
deA FI� ? HaN i;S deA FI� ? HaN 7��&]L_ HKO�F QCH ? F ] JLHKQ QCHKO V N ] � ? ]LB&=�Bcbp? A H#Q^F ? F N HKQZf V ? ]LB&= �^N B V HKO O X
F = Q deA FI� ? HaN / �^NPHKO�H =@? O ? A H NPHKO f^J ? O S deA FI� ? HaN � ] O>F#Q ] O V f^O O ]`B&= Bcb8A^B	� ? A HKO�H N HKOPf^J ? O
V B g��ZFINPH ?�B�Bc? A HaNPO X F = Q
9^N ] H S : QCHKO V N ] 9�HKO ACB	� fC� V B g ]`=C�E? H V A^=CB J Bc� :�FcQ _ F = V HKO g�FK:
9�H = H � ?�? A^] O � HKJ`Q S
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Y A H + - /1032 i ��� � FcJ}F �;: D � � FcO B 9ZO�HaN _ HKQ b N B g ? A H d T^y B _ HaN 7�=^]L�&A�? O ]}= 9&F = f^FIN :
� 2 2 � 9;: TWV Bc?�?edeA FI�Zg�F = X M FIN � k FcJL��HaN = X F = Q q B f � J`FcO TWV Bc?�? S Y A H #&%(' 'K) HKg ] O O ]LB&= J ]`= H
A FcO�F N HKO ? � b NPFcg�H � F _ HKJLH =C�c? A @ - ���&� 0 � / j 2 !6g X �pAZ] V A#] OeN HKQZO A^]Lb�? HKQ ?�B @ � - @ � � L + � X
B N�
 � -�7 iIj 032 7 2 D k � X b�B N B fCNpO B f^N V H S � H ? A HaNPH b B N Hhf^O�H ? A H d TZy � O 7O/ �rD k � N H V H ]`_ HaN S

��
�� �����������������! �"#�

Y A H d FcJ ? H V A T f^9Zg ] J`J ] g�H ? HaN y 9ZO�HaN _ F ?�B N : ] OpJ B V F ? HKQ�F ? � 7 X 7 jcj b HaH ?>B&=�? A HhO fZg�g ]L?lBcb
M Fcf = F �\HKF ]`= k F � F ]}] S n ?{] OrF�� jWS / g�H ? N H b � jWS / O fC9�g ] J`J ] g�H ? N HeF =@? H =^= F �p]`? A F = FcJ ? � F �
g B f =�? S Y A H>O�H V B&= Q^FINP: g ] N N B N V A^B �ZO ]`= F �K] g f ? A S Y A H V ACB � ? A N B	� F = Q b NPHK��fCH = V : FIN H
O�H ? 9;: ? A H�f^O�HaN X F = Q ? A H O�HaN _cB ��FINPFcg�H ? HaNPO V F = 9�H ? f = HKQ ?�B F V AZ] H _ H FcO A^]`�&A FoQ^f ? :
V : V JLH�FcO�� B O O ] 9ZJLH S

Y A HpN H V H ]L_ HaN ] O{F O ]`=C� JLH	O ] QCH���9ZF = Q T;n T g ] �;HaN �p]L? A �xD k � n w X F = Q < V B f^O ?�B � B � ? ] V FcJ
T ��H V ? N B g�H ? HaN � < y\T � 9ZF V �cH = Q^O S Y A H"J B V FcJ B O V ] J}J`F ?�B Nhg B QCH ] O V A^B O�H = F = Q ? f = HKQ�9�:
A F = Q S w^B N B fCN B 9ZO�HaN _ F ? ]LB&= O ? A H O ]`�&= FcJ`O b N B g ? A HGg ] �;HaN � HaN H\O�H =�?{?�B 7 O���H V ? N B g�H ? HaNPO
O ] g f^J ? F = H B f^O JL: X �p]L? A � jWX � jcjWX F = Q ��� jcj M k � 9ZF = Q �p] Q ? A O Sps Bc? H ? A F ?>? A H���� jcj M k �
9ZF V �cH = Q ] O �	] QCHaN ? A F =o? A H ]`= �Zf ?{]`=�? HaNPg�HKQ ] F ? H 9ZF = Q S

Y HKg���HaNPF ? fCN H V FcJ ] 9^NPF ? ]LB&= O FIN H���HaN b�B NPg�HKQ b N HK��f^H =@? JL:�Q^fCN ]}=C�#? A H B 9ZO�HaN _ F ? ]LB&= O�HKO �
O ]LB&= S8Y A^] O ] OlQ B&= H�9�:oO �p]`? V A^]`=^� F = Fcg�9 ] H =@?p? HKg���HaNPF ? fCN H � A^Bc? J B FcQ	� ]`=@?�B ? A H\9�HKFcg S
w'] NPO ? X ? A H ? HKJLHKO V B ��H ] OlO ? Ha�^��HKQ B 4 ? A H�O B fCN V H X F = QEF = F ?�? H = fZF ?�B N ] OlFcQ � f^O ? HKQ ?�B �^N B �
? H V ?e? A H < y\T O b N B g ? A H	9^N ]L�&A@? J B FcQ S Y A H = F V ACB �Z� HaN �pA HaHKJ ]`= O�HaN ? O ? A H A^Bc? J B FcQ ]`=�?�B
? A H\9�HKFcg F = Q Q^F ? F FINPH ? F��cH = SeY A H\J B FcQ ] O ? A H = O �	]L? V A HKQ B f ?lBcb'? A H\9�HKFcg F = QEQ^F ? F
FIN H ? F��cH =�Bcbe? A H�O �;: S w']`= FcJ}JL: X ? A H ? HKJ`HKO V B ��H ] O\O ? Ha�Z� HKQ 9�F V � ?�B ? A H O B fCN V H F = Q ? A H
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F ?�? H = f^F ?�B N ] O�N H�� FcQ � f^O ? HKQ S Y A H V FcJ ] 9^N~F ? ]LB&= O���H V ? NPF�FIN H V FcJ V f^J`F ? HKQ FcO
k yGY ��T � �

������� �
� i;S � �

�pA HaNPH �����	� ] OpF = FcO O f^g�HKQEFcg�9 ] H =@?l? HKg�� HaN~F ? fCN H�, ? A H V FcJ ] 9^N~F ? ]LB&= O���H V ? NPF A F _ H f =^]L? O
Bcb�

��������������������� ��! S

w NPHK��fCH = V : V FcJ ] 9^NPF ? ]`B&= OlFIN Hh� HaN b B NPg�HKQ �pA H = H _ HaN>F =�< y�T ] O	O ? FIN ? HKQ B NpN HKO ? FIN ? HKQ X
F = Q Q^f^N ]`=C� J B&=C� O JLH � O S�Y A H < y\T O FINPH ? A HaNPg�FcJ`J`:EJ B FcQCHKQ X �ZN B QZf V ]`=C� �#O�� ] �cHKO �pA^] V A
FcJ`J B ��? A Hof^O�HaN ?�B �^NPH V ] O�HKJL:�Q^H ? HaNPg ]`= H"HKF V A < y\T � O V H =�? N H V A F =^= HKJ X ?�Bc? FcJ b N HK�;fCH = V :
V B _ HaN~F � H X F = QoO���H V ? NPFcJ N HKO B J}f ? ]LB&= S

t B&]`=�? ]`=C� V FcJ ] 9^NPF ? ]LB&= OlFIN H�g�HKF =�?>?�B 9�H\��HaN b�B NPg�HKQoO�H _ HaNPFcJ ? ] g�HKOpHKF V A =^]L�&A�? SeY A^] O
]`=�_cB J _ HKO#� B&]`=�? ]`=C� F ? F�9ZN ]L�&A�? J ]`= H�O B fCN V H ]`= F � _ H���� B&]`=�? ��F ?�? HaN = X �p]L? A ? A H B 4 O�H ?
Q ] O ? F = V H�O H ? 9�: ? A H fZO�HaN � ? :;� ] V FcJ`JL: 4 � j�" " X A FcJ b ? A H ? HKJLHKO V B ��H � O#9�HKFcg �p] Q ? A � S <
DGFcf^OPO ] F =o] O � ?�?�B ? A H N HKO f^J ? ]`=C� 9^N ]L�&A�? = HKO O�g�FI� ?�B HKO ? ] g�F ? H ? A H\O B fCN V H � O ? NPfCH V H =�? N H S
Y A^] Op�^N B V HKQ^f^N H V F = 9�H ]L? HaNPF ? HKQ f =�? ] J ? A H fZO�HaN ] O	OPF ? ] O � HKQ ? A F ?G? A Ha: A F _ H b�B f = Q ? A H
? NPfCH V H =�? N H S

Y A N B f �&ACB f ?{? A H N HKO ?{Bcb ? A^] O{N Ha� B N ? X � V FcJ ] 9^NPF ? ]LB&= O V F = � NPH b HaNPO ?�B�? A H ? HKg�� HaN~F ? fCN H
V FcJ ] 9ZNPF ? ]LB&= O$# O���H V ? NPF Bcbx? A H ACBc? J B FcQ%# F = Q ��O B fCN V HGO V F = � N H b HaN~O ?�B O � H V ? N~F BcbxB fCN
O B fCN V H X D � S

��
 � & ��'  ��" ���$(*)�����(�+-,��.'/)����.)  0,

Y A HhF ? g B O�� A HaN ] V ? NPF = OPg ] O O ]`B&=o] Olg B&=^]`?�B N HKQ 9;: ? A H d TZy21 g�H ? HaN X F O g FcJ`J6Q ] O A#? A F ?
��HaN b�B NPg�O"O ��:1Q ] �ZO ?�B g�HKFcOPfCN H 1 : :43 X ? A H F ? g B O�� A HaN ] V B ��F V ]L? : F ? ici �8D k � S(Y A HKO�H
g�HKFcO f^N HKg�H =�? O	FIN H g�FcQCH B&= V H H _ HaN : ��� g ]`= f ? HKO S�� Hh��J Bc? F ? g B O � A HaN ] V ? NPF = O g ] O O ]LB&=
�65 ;
7 � b�B N jWS � F = Q i;S j g�g Bcb �^NPH V ] � ]L? FI9ZJ`H � F ? HaN _ FI� B fCN ]`=�w']L� fCN H i;S � S Y A HKO�H _ FcJ`fCHKO
V B N N HKO � B&= Q ?�B�_ HaN : �cB;B Q � HKF ? A HaN X81 : :43 - j 0 j 7 X F = Q F _ HaNPF � H � HKF ? A HaN X$1 : :43 - j 0 � jWS
� H O�HaH ? A F ?	? NPF = O g ] O O ]LB&= ] O	O ]L�&=^] � V F =@? JL:#J B � HaN F ? 7 iIj D k � X F = Q ? A F ? � H FIN H ]`= b F V ?
N ]L�&A�?"B&= ? A H HKQ � H Bcb F O ? N B&=C� FI9ZO B N � ? ]LB&= J ]`= H S Y NPF = O g ] O O ]LB&= F ? 7 iIj D k �
] O jWS � i
� 1 < : � - j 037 i � �pA H = 1 : :43 - j 0 j 7 F = Q jWS / � � 1 < : � - j 0 � / � �pA H = 1 : :43 - j 0 � jWS
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w']L� fCN H i;S ��
 <e? g B O�� A HaN ] V ? N~F = O g ] OPO ]LB&= FcOGF b f = V ? ]LB&= Bcbrb N HK�;fCH = V : SGY A H fC�^��HaN V fCN _ H
] O b B N jWS � g�g Bcb � F ? HaN _ FI� B f^N � 1 : :43 - j 0 j 7 � X ? A H1J B	� HaN b B N i;S j g�g
� 1 : :43 - j 0 � j � S�Y A H"Q Bc?�? HKQ�J ]`= HKO\QCH =^Bc? H ? A H b NPHK��fCH = V ] HKO�F ? �pA^] V A � JLH b�? �
? A H B ��F V ]L? : ] Org�HKFcO f^N HKQ � ici �{D k � � F = Q � N ]L�&A�? � B fCN B 9ZO HaN _ F ? ]`B&= O8FINPH	��HaN �
b B N~g�HKQ � 7 iIj D k � � Shs Bc? H ? A F ?G? A H B 9ZO�HaN _ F ? ]LB&= b N HK�;fCH = V : ] O>N ]`�&A@? F ? ? A H
HKQ � H Bcb F�O ? N B&=^� FI9ZO B N � ? ]LB&= J ]`= H S
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w 2 � � = Q ? A F ?8? A H T ] n n HKg ] O O ]LB&= J ]`= H b N B g�D � ] O 4 iIjcj �Wg O5;=< �p] QCH S wCB N�J`F V � Bcb g B N H
]`=Cb�B NPg�F ? ]`B&= X � H	g�F��cH ? A HpO ] g��ZJLHeFcO O fZg�� ? ]LB&= ? A F ?r? A H #&%('�'K)6J ]`= H ] O FcJ`O B54 iIjcj �Wg1O5;=<
�p] Q^H X>V B N NPHKO�� B&= Q ]`=C� ?�B�4 iIjcj M k � F ?EB fCN B 9ZO�HaN _;]`=^� b N HK�;fCH = V : S�q F ? F b N B g ? A H
� j M k � O���H V ? N B g�H ? HaN ] O ? A HaN H b�B N H Bcb J ]L?�? JLHof^O H X O ]`= V H ]L?�] O = FIN N B	� HaN ? A F = ? A H J ]`= H S
� A^] JLH ? A H � jcj M k � QCH ? H V ?�B N ] O �p] QCHaN ? A F = ? A H#H��W� H V ? HKQ J ]`= H �p] Q ? A X ]L?�] O O ? ] J}J ?�B;B
= FIN N B	� ?�B �^N B ��HaNPJ`: QCH ? H V ?\? A H V B&=�? ]`= fZf^g B&= H ]L? A HaN\O ] QCH Bcb{? A H�J ]`= H S d{B&= O�HK�;fCH =�? JL: X
� H V B&= V H =�? NPF ? H B f^N	H54 B N ? O B&=�? A H ��� jcj M k � Q^F ? F , � H ]`�&=CB N H ? A H � j M k � Q^F ? F X F = Q
f^O�H ? A H.� jcj M k � QZF ? F B&= JL: b B N V B g��ZFIN ] O B&= �ZfCN � B O�HKO S

� H V H =�? N HKQ ? A H NPH V H ]L_ HaN B&=�? A H =CB g ]}= FcJrJ ]}= H V H =�? N H X 7 iIjWS 2 7 2 D k � X b�B N ? A H � NPO ?
=^]L�&A�? F = Q�O A^]Lb�? HKQ 9�: ��� - � i 2 0 � �Wg1O5;=< b�B N =^]L�&A�? O i F = Q 7 S"Y A^] O � FcO�F = F ?�? HKg�� ?
?�B F _cB&] Q V B&=Cb f^O ]`=^� F = :"O :;O ? HKg F ? ] V QCH ? H V ?�B N	N HKO�� B&= O�H �p]L? A"? A H\O A FI��H Bcb ? A H HKg ] O O ]LB&=
J ]`= H S

Y A H ? HKJ`HKO V B ��H � FcO\� B&]}=@? HKQ F ? 7 - � 7 
3� 2 
 7 2 S jWX�� - Kci 
 7 j 
 / � S wE2 �oQ B HKO =^Bc? �&]L_ H
? A H V B;B NPQ ]}= F ? HKO Bcb�? A HpO B fCN V H X 9Zf ? ]L? O � B O ]`? ]LB&= � FcO8N HKFcQ B 4 ? A H kGTCY ] g�F � Hp�^N HKO�H =�? HKQ
F = Q V B g��ZFINPHKQ ?�B V B;B NPQ ]}= F ? HKO Bcb V J`f^O ? HaNGg�HKg�9�HaNPO	�ZfC9ZJ ] O A HKQo9;: v fC�^� ]}=CB H ? FcJ S 0 i ��2 S
Y A^] Op�^N B V HKO O ] OGF VaV fCN~F ? H ?�B �p]L? A^]`= F b H � FIN V O H V B&= Q^O X �pAZ] V A�] O � HKJ}J �	]L? A^]`=E? A H d T^y
9�HKFcg�O ]�� H\F ?p? A^] O b N HK��f^H = V : � 
 iIj " " � S

Y A H{O�H V B&= Q^FIN : V ACB � ? A N B	� � FcO O�H ? ?�B KIj " ";F ? � S � i 7 k �eB&= =^]L�&A�? �eF = Q / j " "�F ? jWS � k �
B&= =^]L�&A�? O i F = Q 7 S�t B&]`=�? ]`=C� V FcJ ] 9ZNPF ? ]LB&= O � HaN H"��HaN b�B NPg�HKQ B VaV FcO ]LB&= FcJ`JL: ? A N B f �&ACB f ?
HKF V A =^]L�&A�? X f^O ]`=C�#? A H < : d y � 7�� i �GJ ]`= H Bcb n uld � j&i � K;S#q f^H ?�B V B g��Zf ? HaN�g�FcJ b f = V �
? ]LB&= O X ? A H>O���H V ? N B g�H ? HaNPO A FcQ ?�B 9 H	N HKO ? FIN ? HKQ#O�H _ HaN~FcJ ? ] g�HKO ? A N B f �&ACB f ?8? A H B 9ZO�HaN _W]`=C�
NPf = S'Y A^] O V Fcf^O�HKQoO g�FcJ}J�O AZ]Lb ? O ]`= ? A H < y\T _ HKJ B V ]L? : V H =�? HaNPO�F = QoO���F V ]`=C� O X �pA^] V A V B g �

�ZJ ] V F ? HKO ? A H\F = FcJL:WO ] O S
Y A H � HKF ? A HaN Q^fCN ]`=^��? A H B 9�O�HaN _W]`=C� NPf = � FcO _ HaNP: �cB�B Q S	Y A H V B&= Q ]`? ]LB&= O B&=�=^]L�&A�?

� � HaN H H�� V HKJ`J`H =@? X �	]L? A 1 : :43 4 j 0 j 7 � j 0 j / S Y A H � HKF ? A HaN � FcO =CBc? FcO �cB�B Q B&= =^]L�&A�? O
i F = Q 7 X 9Zf ? O ? ] J`J'FI9 B _ H F _ HaNPF � H �p]L? A 1 : :43 4 j 0 j � � j 0 j � S < O =CBc? HKQ ]`= T H V ? ]`B&= i;S i;X
ACB � H _ HaN X ? A H B � ? ] V FcJ6QCHa� ? A F ? 7 iIj D k ��] O V B&= O ] QCHaNPFI9ZJL: �8B N~O�H ? A F = F ? ici �rD k � S

n = FcJ`J X � H F V ��f ] N HKQ 4 / � j f^O FI9ZJ`H\O B fCN V H O V F = OpO ] ghfZJ ? F = H B f^O J`: ]`= HKF V AEBcb'? A H � jcj
F = Q ��� jcj M k � QCH ? H V ?�B N~O S8m �WF V ?p= f^gh9�HaNPO�FIN H�QCH ? F ] JLHKQ ]`= Y FI9ZJLH i;S � S
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Y FI9ZJLH i;S ��
 q H ? F ] J ]`=C� Bcb3B 9ZO HaN _ F ? ]`B&= O S ulB � � O ACB � O ? A H J ]`= H V H =@? NPH Bcbx? A HGN H V H ]`_ HaN B&=
HKF V A =^]L�&A�? SlY A H�NPHKO ?pBcb ? A H ? FI9ZJLH Q ] O��ZJ}FK:WO ? A H = f^gh9�HaN Bcb O V F = O ? F��cH =�B&=
HKF V AE=^]`�&A@?l]`= HKF V A Q^H ? H V ?�B N S

� #>/�? ��� ; H N
u H V H ]L_ HaN V H =�? N H � D k � � 
 7 iIjWS 2 7 2 7 iIjWS � jcj 7 iIjWS � jcj
��� jcj M k � s B S{T B fCN V H\O V F = O�
 � / i i 7 K / i

s B S d FcJ S O V F = O�
 / i � � � j
� jcj M k � s B S{T B fCN V H\O V F = O�
 � / i i 7 K / i

s B S d FcJ S O V F = O�
 / � � � � j
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d T^y O���H V ? N B O V B � ] V Q^F ? F
FIN HEfZO f^FcJ`JL: F = FcJL: � HKQ|f^O ]`=C� F�O�H ? Bcb O ? F = Q^FINPQ �ZN B V HKQZfCN HKO
�^N B _;] QCHKQ �	]L? A�dev3< TZT � d{B&=�? ]`= f^f^g vx]`= H <>= FcJL:WO ] O T ]`=C� JLH�� Q ] O A T Bcb�? � FIN H � X F"O Bcb ? � FINPH
�ZF V � F � H�QCH _ HKJ B ��HKQ b B N�F = FcJL:;O ] O Bcb V B&=�? ]`= f^f^g J ]`= H#Q^F ? F 0 K 2 S|T ]}= V H � H FIN H �{B N � ]`=C�
�p]L? A _ HaNP:�J B � O ]L�&= FcJ � ?�B � =CB&] O�H�Q^F ? F X ACB	� H _ HaN X � H�Q^H V ] QCHKQ ?�B � N ]L? H B fCN B	�p= F = FcJL:WO ] O
�^N B V HKQ^fCNPHKO X 9 Bc? A �p]L? AZ]`= ? A H dev3< T^T ��J`F ?�b B N~g F = Q H�� ? HaN = FcJ`JL: ]`= n4q v X ]`= B NPQ^HaN ?�B
H��WHaN ? g�F � ] g f^g V B&=@? N B J S

� H �{B N � �p]L? A 9 Bc? A ? A H � jcj F = Q ��� jcj M k � Q^F ? F S < O�Q ] O V f^O O HKQ ]`=1deA FI� ? HaN i;X
? A H.� jcj M k � Q^F ? F ] O��^N B 9�FI9ZJL: ?�B;B = FINPN B	� ?�B QCH ? H V ?p? A H\HKg ] O O ]LB&= J ]`= H X 9Zf ? � H�fZO�H ]L?
�p]L? A ? A H:��� jcj M k � Q^F ? F ?�B"A HKJL� �;f^F =�? ]Lb : ? A H�N HKJ`F ? ]L_ H�OPf VaV HKO O Bcb'B fCN	Q^F ? F�N HKQZf V ? ]LB&=
? H V AZ=^] �;fCHKO S�T Fcg���JLH O B fCN V H�F = Q V FcJ ] 9^N~F ? ]LB&= O V F = OEFINPH
O ACB	�	= ]`=.w']L� fCN H 7 S � S�� H
=CBc? H ? A F ?G? A H H�� V HKO O =CB&] O�H F ?G? A H 9ZF = Q�HKQ � HKO ] O>Q^fCH ?�B#? A H ��� jcj M k � O���H V ? N B g�H ? HaN
9ZF = Q �p] Q ? A 9�H ]`=C� �p] QCHaN ? A F =o? A H:�3D k � n w O ]L�&= FcJ S

n =|? AZ] O V A FI� ? HaN X � H Q ] O V f^O O ]`= Q^H ? F ] J ? A H�Q^F ? F F = FcJ`:;O ] O ��HaN b�B NPg�HKQ S$Y A H�Q^F ? F
N HKQ^f V ? ]LB&= �^N HKO�H =�? O ? �{B �^N ] g�FIN : V A FcJ`JLH =C� HKO�
 ACB	� Q B � H\QCH V FcJ ] 9ZNPF ? H F = Q V B g�9 ]`= H ? A H
Q^F ? F X 9 Bc? A �	]L? A^]`= F =^]L�&A�? F = Q�F V N B OPO FcJ`J ? A N HaH =Z]L�&A@? O
	 Y A HKO�Hl�;fCHKO ? ]`B&= O FIN HlFcQ^QCNPHKO O�HKQ
]`= �pA F ?�b B J`J B	� O S

� 
�� 	 + � ) � (�+ ��)� , ��� +-,��

Y A H d TZy Q^F ? F�F V �;f ] O ]L? ]`B&= O :;O ? HKg Q ]L_W] QCHKO{HKF V A O B fCN V H\O V F = 9�: ? A H �^N H _W]LB f^O V FcJ ] 9^NPF �
? ]LB&= O V F = 9�H b B NPH � N ]L? ]`=C��? A H Q^F ? F ?�B � JLH S'� H\QCH V ] QCHKQ ?�B H��WFcg ]}= H �	A H ? A HaN ? A^] O ] O ? A H
9�HKO ? � F : ?�B f^O�H ? A H V FcJ ] 9^NPF ? ]LB&= O V F = O S � HGN H V Bc�&=Z]�� H ? A F ?eB fCN{O ]L�&= FcJ � ?�B � =CB&] O�H ] O8�;f ]L? H
J B � O B g ] O � V FcJ ] 9ZNPF ? ]LB&="Bcb O ]`=C� JLH O V F = Opg ]L�&A�?l=CBc? 9�H�F�N HKFcJ ] O OPfCH�, B&= H�g ]`�&A@?p] g�F �&]`= H X
ACB � H _ HaN X ? A F ? F V HaN ? F ]`= V FcJ ] 9^NPF ? ]LB&= O V F = V B fZJ`Q 9 H =CB&] O ] HaN ? A F = F _ HaNPF � H X F = Q ? A^] O =CB&] O�H
�{B f^J`Q �^N B ��F � F ? H ? A N B f �&A ?�B ? A H b�B J`J B �p]`=C� O B fCN V H�O V F = O S�� H � NPO ? H��CFcg ]`= H ? A H � jcj
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w']L� fCN H 7 S ��
 T Fcg��ZJ`H�NPF � Q^F ? F X b N B g ? A H ��� jcj M k � QCH ? H V ?�B N S t F = HKJ � F@� ] OhF ? :�� ] V FcJ
O B fCN V H\O V F = X F = Qo��F = HKJ � 9 � X F�OPFcg��ZJLH V FcJ ] 9^NPF ? ]LB&= O V F = SrY A H H�� V HKO O =CB&] O�H
F ?G? A H 9ZF = Q�HKQ � HKO ] OGQ^fCH ? A H b F V ?G? A F ?G? A H ]`=�? HaNPg�HKQ ] F ? H b N HK�;fCH = V : � n w �
O ]L�&= FcJ B f ? �Zf ? 9;: ? A HGJ B V FcJ B O V ] J`J`F ?�B N A FcO �3D k � 9ZF = Q �p] Q ? A X O g FcJ`JLHaN ? A F =
? A H�O���H V ? N B g�H ? HaN � O\9ZF = Q �p] Q ? A S Y A H � jcj M k � O V F = O�FIN H O ] g ] J`FIN X H�� V Ha� ?
? A F ?x? A Ha:\Q B	=CBc? O ACB ��? A H =CB&] O�:GHKQ � HKO X O ]`= V H ? A H8O���H V ? N B g�H ? HaN'9ZF = Q �p] Q ? A
] O = FIN N B	� HaN ? A F =o? A H n w O ]`�&= FcJ S
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F = Q ��� jcj M k � V FcJ ] 9^NPF ? ]LB&= O V F = O ?�B O HaH ]Lb � H V F = QCH ? H V ? F = : 9�H A F _W]LB fCN ? A F ? �{B f^J`Q
A HKJL� Q^H ? HaNPg ]`= H ? A H�9 HKO ? � F : ?�B QCHKFcJ �p]L? A#? A H V FcJ ] 9^N~F ? ]LB&= O S

��������� ���
	���
���	���
�����	��

w']L� fCN H 7 S i F�O ACB	� O ? A H F _ HaNPF � H ? HKg���HaNPF ? fCNPH F V N B O O HKF V A��cB;B Q V FcJ ] 9^N~F ? ]LB&= O V F = X b�B N
9 Bc? Ao? A H.� jcj F = Q ��� jcj M k � QCH ? H V ?�B NPO S8Y A H\F _ HaNPF � H _ FcJ`f^H ] OlF �cB;B Q ]`= Q ] V F ?�B N X O ]`= V H
? A H�O V F = OlFIN H � HKJ`J 9�H A F _ HKQ-, ? A Ha: A F _ HhJ B � =CB&] O H\F = Q V B g�g B&= O A FI��H S � HhO HaH�F�O J B �
QCN ]`b ? �p]L? A B VaV FcO ]LB&= FcJ � fZg��ZO ]`= 9 Bc? A 9ZF = Q^O X F = Q =CBc? H ? A F ? ? A H � jcj F = Q ��� jcj M k �
O V F = O ? NPF V �
HKF V A Bc? A HaN _ HaN : � HKJ`J X O f �c� HKO ? ]}=C�E? A F ?h? A H V FcJ ] 9^NPF ? ]`B&= O V F = O FIN H ]}= QCHaHKQ
� HKJ`JW9�H A F _ HKQ S Y A H � f^g���O'�^N HKO f^g FI9ZJL: V B N N HKO � B&= Q ?�B N H V H ]L_ HaN NPH ? f =^]`=C� O S3Y A HaNPH ] O B&= H
O�H V ? ]LB&=�]`= ? A H g ] Q^Q^JLH Bcb�=^]L�&A�? i �pA HaNPH ? A H ��� jcj M k � V FcJ ] 9ZNPF ? ]LB&= g�HKF = � f^g��ZO F = Q
? A H.� jcj M k � Q B HKO =^Bc? S8� H FIN Hhf = O fCN H �pA : ? A^] O A FI�Z� H = HKQ X F = Q V B&= V J}f^QCH ? A F ?	? A HaN H
� FcOpO B g�H _ FcJ`f^H ]}=oA F _W]`=C��? A H�� jcj M k � QZF ? F b B N V B g��ZFIN ] O B&= S

��������� ������� �!	"�#�!
�$%��
�� &'
�$(�!	

w']L� fCN H 7 S i 9 ] O ? A H _ FIN ] F = V H Bcb{? A H�N~F � O B f^N V H�O V F = O S <	� F ]`= X � H =^Bc? ] V H�O J ]L�&A�? QCN ]`b ? O
]`=#? ] g�H X �p]L? A O f^QZQCH = � fZg��ZO ? A F ? V B N NPHKO�� B&= Q �p]L? A#? A H � f^g��ZO ]`= V FcJ ] 9^N~F ? ]LB&= F _ HaNPF � H S
R H V Fcf^O�H B f^N B&= � O B fCN V H�g�HKFcO fCN HKg�H =@? OhFIN H�F ? F _ HaN : J B � JLH _ HKJ Bcb O ]L�&= FcJ � ?�B � =^B&] O�H X � H
H��W� H V ?�? A F ?�? A H Q^F ? F FIN H g B O ? JL:�F g�HKFcO f^N H Bcbp? A H ? HKg�� HaN~F ? fCN H Bcb	? A H#O ��: F ?�? A H
? ] g�H BcblB 9ZO HaN _ F ? ]`B&= X FcO � HKJ`J{FcO ? A H#QCH ? H V ?�B N O�:WO ? HKg�F ? ] V N HKO�� B&= O H S�Y A H V FcJ ] 9^NPF ? ]LB&=
O V F = O FcJ`O B g�HKFcO fCNPH ? A H#O �;: ? HKg���HaNPF ? fCN H X 9Zf ? F ? F�Q ] 4�HaN H =�?\� F ]`= S � H ? A f^O\H��W��H V ?
? A H V FcJ ] 9^NPF ? HKQEO B fCN V H O���H V ? NPF ?�B _ FIN :oJLHKO O ]`=o? ] g�H ? A F = ? A H V FcJ ] 9ZNPF ? ]LB&= O V F = O X �pA^] V A
FI�^��HKFINPO ?�B 9 H ? A H V FcO�H S

��������� �*)�+,�
�.-0/�	�� &��1��-2
��3&4)65

w']L� fCN H 7 S iIV O A^B	� O ? A HpF ? g B O�� A HaN ] V B � ? ] V FcJZQCHa� ? A g�HKFcO fCNPHKQ F ? ici �8D k � X FcO8QCHKO V N ] 9�HKQ
]`= T H V ? ]LB&= i;S i;S wCB N ? A H{g B O ? ��FIN ? X ? A H _ FIN ] F = V H{F = Q V FcJ ] 9^NPF ? ]LB&= F _ HaNPF � HKO V B N N HKJ}F ? H � HKJ`J
�p]L? A 1 : :43 S T ]`= V H 1 ] O H54 H V ? ]`_ HKJL: F g�HKFcO fCN H BcbZ? A HeO ��: ? HKg���HaNPF ? fCN H�F = Q ? A H V FcJ ] 9^NPF ? ]LB&=
O V F = O _ FIN : �p]L? A�? A H = H � F ? ]`_ H Bcb O ��: ? HKg���HaNPF ? f^N H X � H H��;��H V ? ? A H V FcJ ] 9^NPF ? ]LB&= g�HKF =
?�B#_ FINP: �p]L? A �-1�S w']L� fCN H 7 S iIV O ACB � O ? A F ?G? A^] O ] O V JLHKFINPJL: ? A H V FcO H S\� H�FIN H ? A HaN H b�B N H
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Sequential scan number

(c)

Night One Two Three

w']L� fCN H 7 S i 
 Y NPH = Q^O ]`= Q^F ? F FcO�F b f = V ? ]LB&= Bcbp? ] g�H 
 t F = HKJ � F@� ] O ? A H#g�HKF = _ FcJ`f^H Bcb
HKF V A V FcJ ] 9^NPF ? ]LB&= O V F = b B No9 Bc? A ? A H ��� jcj M k � � O �;f^FIN HKO~�"F = Q � jcj M k �
� ? N ] F =C� J`HKO~�{QCH ? H V ?�B NPO X g�HKFcO fCNPHKQ ]`= � HKJ _W]`= � �h� S�t F = HKJ � 9 � ] O ? A H _ FIN ] F = V H
Bcbe? A H O B f^N V H O V F = O b�B N�9 Bc? A Q^H ? H V ?�B NPO X ]`= � : S t F = HKJ � V � ] O ? A H B � ? ] V FcJ
QCHa� ? A g�HKFcOPfCN HKQ�F ? ici �rD k � �p]`? Ah? A H d T^y 1 g�H ? HaN S s Bc? H ? A H V B N N HKJ}F ? ]LB&=
9�H ? � HaH = FcJ`J ? A N HaH��ZF = HKJ`O S3Y A H _ HaN ? ] V FcJ^Q^FcO A HKQ J ]`= HKO ]`= Q ] V F ? H ? A HlQ ]L_W] O ]LB&= O
9�H ? � HaH = ? A H 7�=Z]L�&A@? O S
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b F ] NPJL: V B&= � QCH =�? ? A F ?�? A H#O�:WO ? HKg ] O � HKJ`J 9�H A F _ HKQ�F = Q ? A F ? � H f = Q^HaNPO ? F = Q ACB	� ? A H
V FcJ ] 9ZNPF ? ]LB&= F = Q O B fCN V H\O V F = Ol9 H A F _ H �	]L? A F ? g B O�� A HaN ] VGV B&= Q ]L? ]`B&= O S

��������� � 	��!
���&��(� 
 )�&���$ �.) ��
�) 	���&�	��

� H��ZN B � B O�H ? A N HaH\� B O O ] 9ZJLHGg�H ? ACB Q^O Bcb V FcJ ] 9^NPF ? ]}=C� ? A H\Q^F ? F 


] � s F ]L_ HKJL:oF _ HaNPF � H ?�Bc� H ? A HaN>FcJ`J V FcJ ] 9^NPF ? ]`B&= O V F = O �p]`? A^]`= HKF V A�=^]L�&A�? X F = Q b�B NpHKF V A
O B fCN V H�O V F = f^O�H ? A H�FI�Z�^N B �^N ] F ? HGF _ HaNPF � HKQ V FcJ ] 9^N~F ? ]LB&= O V F = S

]`] � w^B NpHKF V A O B fCN V H\O V F = X f^O H ? A H�g B O ? N H V H =@? V FcJ ] 9^NPF ? ]`B&= O V F = 
 ? A H d T^y QCH b Fcf^J ? S

]`]}] � w^B NpHKF V A�=^]L�&A�? X ]`=�? HaN � B J`F ? H HKF V A V FcJ ] 9^N~F ? ]LB&= V A F =Z= HKJ ]`=#? ] g�H S

m F V A Bcb ? A HKO�Hl� B O O ] 9 ] J ]L? ] HKO A FcO ]L? OrFcQ _ F =�? F � HKOeF = Q Q ] O FcQ _ F =@? F � HKO S M H ? ACB Q � ] � �p] J`J
�^N B Q^f V H ? A H�J B	� HKO ?p=^B&] O�H V FcJ ] 9^NPF ? ]LB&= O V F = X 9Zf ?l? AZ] O �p] J`J�� B;B NPJL: N H S H V ?l? A H V A F =C� H ]`=
F ? g B O�� A HaN ] V B �ZF V ]`? : ? A N B f �&A^B f ?�? A H =^]L�&A�? SrY AZ] Oeg�H ? ACB Q ] O�FcJ`O B V B g��ZJ ] V F ? HKQ 9�: ? A H
B VaV FcO ]LB&= FcJ V A F =^� HKO ]}=�_ HKJ B V ]L? : V H =�? N H F = Q O��ZF V ]`=C� V A F =C� HKO ? A N B f �&ACB f ?8? A H =^]`�&A@? � O�HaH
T H V ? ]LB&= i;S 7 � S M H ? ACB Q � ]`] � ] O ? A H#HKFcO ] HKO ? ?�B ] g���JLHKg�H =�? O ]`= V H ]L? ] O Q B&= H"9;:�QCH b Fcf^J ? X
9Zf ? �ZN B QZf V HKO ? A H A^]L�&A HKO ? =CB&] O�H ]}= Q ]L_W] Q^f^FcJ V FcJ ] 9^N~F ? ]LB&= O V F = O S M H ? ACB Q � ]`]}] � ? F��cHKO
]`=�?�B V B&= O ] QCHaN~F ? ]LB&=�? A F ? ? A H#F ? g B O�� A HaN ] V B �ZF V ]`? : V A F =C� HKO�9 H ? � HaH = ? A H ? ] g�HKO �pA H =
V FcJ ] 9ZNPF ? ]LB&= O V F = O8FIN H ? F��cH = X F = Q �p] J`J A HKJ`��N HKQ^f V H ? A HlH54 H V ?8Bcb ? A H =CB&] O ] HKO ? V FcJ ] 9^NPF ? ]LB&=
O V F = O X 9Zf ?G? A HaN H�FINPH�FcJ`O B F V B fC�ZJ`H Bcb �^N B 9�JLHKg�O �p]L? A ]L? 
 ]`=�? HaN � B J`F ? ]`=C� F V N B O O�F � F ]`=
� � f^g�� � �{B f^J`Q#9�H\QCH ? N ] g�H =@? FcJ X F = Q ? A H\g�H ? A^B Q ] O V B g��ZJ ] V F ? HKQo9�:#J ] g ]L? F ? ]LB&= O Bcb'? A H
dev3< T^T O Bcb�? � FIN H�F = Q"FcJ}O B ? A H V A F =^� HKO ]`="_ HKJ B V ]L? :#O��ZF V ]`=^� S � H ? A f^O ]}=@? HaN � B J`F ? H B _ HaN
HKF V A ��FIN ?pBcb ? A H =^]L�&A�? �	A HaN H ? A H _ HKJ B V ]L? :�O��ZF V ]`=C�"] Opf = V A F =^� HKQ S	Y A HhJ ] g ]L? F ? ]LB&= O Bcb
dev3< T^T g�F��cH ]L? Q ] � V f^J ?l?�B ��HaN b�B NPg F ? NPfCH ]`=@? HaNP� B J}F ? ]LB&= ]`=E? ] g�H X O B � H ]`= O ? HKFcQ�f^O�H
F = FI�^�ZN B � ] g�F ? ]LB&=�?�B F O��ZJ ]}= H 
 b�B NrHKF V A O B fCN V H	O V F = X � Hpf^O�HlF:� � i � i � � � H ]L�&A�? ]`=C� Bcb�? A H
? �{B �^NPH V HKQ ]`=C� F = Q ? �8BEb B J`J B	�p]`=^� V FcJ ] 9^NPF ? ]LB&= O V F = O S <e? 9 B f = Q^FIN ] HKO X �pA HaNPH � H A F _ H
B&= H B N � HaN B �ZN H V HKQ ]`=C� O V F = O X � H �4N H S H V ? � ? A H V FcJ ] 9^NPF ? ]LB&= O V F = OeF = Q"f^O�H ? A H b�B J`J B �p]`=C�
O V F = O ? �p] V H X F = Q O ] g ] J`FINPJL: �	A H = g ] OPO ]`=C� b B J}J B	�p]}=C� O V F = O S

Y A H Q^F ? F�FIN H F = FcJL: � HKQ f^O ]}=C� FcJ`J ? A N HaH g�H ? ACB QZO�F = Q � H V B g��ZFIN H ? A H _ FIN ] F = V HKO
Bcbl? A H"O f^g�g�HKQ�O V F = O ?�B O�HaH �pA^] V A g�H ? ACB Q�N HKO f^J ? O ]`=�? A H J B � HKO ? =^B&] O�H ]`=�? A H � = FcJ
O���H V ? NPf^g S
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n =�B NPQ^HaN ?�B g ]`=^] g ]�� H ? A H"H54 H V ? Bcb 9�FcO�HKJ ]`= H QCN ]Lb�?�]`=�? A H"Q^H ? H V ?�B NPO X � H"OPfC9 ? NPF V ? ? A H
9ZFcO�HKJ ]`= H � B 4 O�H ? � b N B g HKF V A O B fCN V H"O V F = S Y A H"g�HKF =�_ FcJ`fCH Bcb F b fZJ`J,��� jcj M k � O V F =
] O =CB&] O�: X ACB � H _ HaN X 9�H V Fcf^O�H Bcb{? A H�H�� V HKO O =CB&] O�H�F ?\? A H�9ZF = Q HKQ � HKO S � H �p] O A�?�B � = Q
F
�;f^F =�? ]L? F ? ]L_ H � FK: ?�B H�� V J`fZQCH ? A HKg S1� H�g ]L�&A�? FcJ`O B �	] O A ?�B H�� V J`f^Q^H ? A H V H =�? NPFcJ
N H �&]LB&= b N B g ? A H	g�HKF = O ]`= V H � H>H��W� H V ? F = HKg ] O O ]LB&= J ]`= H �8B f^J}Q�9 ] FcO ? A Hp9�FcO�HKJ ]`= H A^]L�&A S
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