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P~Z.��LDYMQÆLDT�±�Z.��P��¡¯$NOCFLU@�T�Z.I�QÆT�Z.A5�^T�IFT~Y�r ¤ A5BDA�PXYD�s@ | T~Y[PHE}T�Z.T:�j@*YUT�E¡PXLUCF� �¡¯5CJZ�PH�~YUA^AK�*Q
N�P�Qyr(À(CFYUB�L���G�CJ�Uï0A~k@?v�yAoYDLUAo¢0Ê���P~IJI.C�L�F+ª�r(ó T)T~ïVPXL�LU@.A�A^�.��A^B¶�^T�E}CJZ.�$T�\*L¶T | F�ª�Ê+LU@.AKYDA[PXYUA � Ò �
T | LU@.A^E�r � T�E}A'PXYUA
YUA^��P~Z.��BDT�EHA$PXYUA
��IJ\.A~r"?�@.AKYDA5PXYUA'PXL�IFA�P~BML ª¬ ½ � Ò � ¿�AK�.��A^BOT | T�Z.A'�^T�IJT~Y��
�0AK��P~\.BDA�C | LU@.A5Zh\.E`�0AKY
T | A^�.��A^BÇT | �	T~LU@ �^T�IFT~YUBON�AKYUA(1 ª¬ ½ � Ò � ¿o�.LU@.A^Z�LU@.A'LUT~LjP~I Z:\.E`�	AKY
T |
A^�.��A^B
N�T�\.IF���0A`IJAKBDBÇLU@�P~Z � Ò � rÇó�AoL�ÃqB
BDAKA~Ê[��P~IFI�LU@�PXL$�KT�IJT~YA�
ª��ØP~Z.�u�^T�IFIJA^�KL'P~IFI�LU@.A��yAoYDLUCJ�KA^B
NO@.CJ�j@��^T�Z.Z.A^�KL[LUT F�ªONOCFLU@�AK�.��A^BÇT | LU@�PXLO�^T�IJT~Y^r�ó�T:T~ï�PXL�LU@.A��KT�EHG�IJAKLDAv�~YjPXG�@ ½ N[C�LU@�P~BDBMCJ��Z.A^�
A^�.��A��KT�IJT~YUCFZ.��B^á ¿¡T�Z�LU@.T�BDA�T~LD@.AKYÇ�yAKYDLDCJ�^A^BKr { LÇCFB
P���:�2
N[@.T�BMA�CJZyLUAKYUZ�P~I�A^�.��A^B$PXYUAv�^T�IJT~YDA^��YUA^�
P~Z.�43XT~Y���IJ\.AXr"?�@.AÆñDP~Z.�43XT~YUò`CJB�\.BMA^�ÆLDT`A^EHG�@�P~BDCFô^A
LU@�PXL�N�A
@�P��yA
Z.T]�^T�ZhLMYUT�I0TR�yAKY�LU@.A
CJZyLUAKYDZ�P~I
A^�.��A^BOT | ��:52^r¶â
IFBDT.� � ª 5 ª¬ ½ � Ò � ¿sr

C Þ £5´ ª�°��U×¬M¯ r



¨ è

KN

x1
KN1

î AKYDA�CJBHP~Z!PXLDLUA^E�G.L�LUT�CJIJIF\.BMLDYjPXLDAÆNO@�PXL}@�P~B ��\.B�L}�0A^AKZ!�.AoÄ
BD�KYDCF�0AK�Ør]?�@.A]IJCF��@hLDAKY'�^T�IJT~YUAK��G0T�I�Q*��T�Z�P~I YUA^��CJT�ZµñMCJBMò ��:�r`?�@.A^Z
F�ª¡CJB¡CJZ.BMCJ�.A ��:��OP~Z.��CFB¡�^T�Z.Z.A^�KLDA^���hQ!A^�.��AKBÆT | P~IFI[T�Z.A��^T�IFT~Y
LUT���:�2��+NO@.CJ�j@²LjPXïyAKB5\*GÜPXL�IFA�P~BML5@�P~I | T | ��:�r ¤ AH�.T�ZØÃÙL5ï)Z.T�N
NO@.AKLU@.AKY�LD@.A[A^�.��A^B¶�^T�Z.Z.A^�KLDCJZ.��LU@.A��yAKYDLUCF�^A^B"T | ��:52¶LUT F�ª�PXYUA�YUA^�
T~Y���IJ\.A~��T�Z.IFQ¡LU@�PXL�LU@.AKQ�PXYUA5P~IJI0LU@.A'BUP~E}A'�^T�IFT~Y�r

õ
TRN§G�CJ�Uï�PV�yAKYDLUAo¢ F0¬'CJZ ��:�2�r�ó T)T~ï�PXL�LU@.A�A^�.��A^B[�^T�E}CJZ.��T�\*LÇT | F0¬vCFZ���:52RÊ�LU@.AKYUA�PXYUA
� ª�Ò � T | LD@.A^E�r]?�@.AKYUA�PXYUAHPXL'IFA�P~BML ª¬ ½ � ª�Ò � ¿$AK�.��A^BvT | T�Z.A��KT�IJT~Y��Ø�0AK��P~\.BDA}C | LU@.AVZh\.E]�	AKY
T | A^�.��AKB�T | �	T~LU@ �^T�IFT~YUBvN�AoYUA 1 ª¬ ½ � ª�Ò � ¿o� LU@.A^Z�LD@.A�LUT~LjP~I�Zh\.E`�0AKY5T | A^�.��A^B'N�T�\.IJ���	AHIFA^BDB
LU@�P~Z � ª"Ò � r$¦�P~IJI LU@�PXL$�^T�IFT~YA��¬Xr { P~E k0iX_OP~BDBDAKYMLUCJZ.�SCFLÇCJBÇLU@.A`BUP~EHA`P~BA�
ª�á$¦�T�IFIJA^�oL$P~IJI LU@.A
�yAKYDLDCJ�^A^B
CFZ ��:52
NO@.CJ�j@�PXYUA]PXLÇLU@.A]T~LU@.AKY$AKZ.�3T | LU@.A^BMA`A^�.��A^B$�^T�E}CFZ.�¡T�\*L$T | F0¬lr
ó T)T~ï�PXL
LU@.A
�^T�EHG�IFAKLUA'�~YjPXG�@ ½ NOCFLD@�A^�.��Av�^T�IJT~YUCFZ.��B^á ¿VT�Z�LU@.T�BDAvT~LU@.AKY[�yAoYDLUCJ�KA^B^r { LOCJB[P ��: ! N[@.T�BMA5CJZyLUAKYDZ�P~IA^�.��A^B[P~�yP~CJZ�PXYUAv�KT�IJT~YUA^��YUA^��P~Z.�43XT~Y���IJ\.A~r�â
IJBMT.� � ¬ 5 ª¬ ½ � ª�Ò � ¿or
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?�@.CJB�G�CJ�oLU\*YUA$LDYUCJAKB�LDTVBM@.T�N�LD@.A�ñMAo�yT�IJ\*LUCFT�Z.ò | YDT�E ��:§LUT>��:52�LDT>��: ! r � Q*E`�0T�IFCJ��P~IFIFQ�N�A�^T�\.IF��NOYDCFLUA~Ê
F�ª[CFZ���: � 2

� ��:�2
P~Z.� F0¬'CFZ���:�2 � !� ��: !
NO@.AKYUAVA�P~�j@�LUCFE}A5LU@.A]Zh\.E]�	AKYvT | �yAKYMLUCJ�^AKB'T | LU@.A��S¸ '���,���� 012
	 CJB$PXL'IJA�P~B�L$T�Z.AoÄ @�P~I | LU@.A]Zh\.E]�	AKY
T | �yAoYDLUCJ�KA^B[T | LD@.A'G.YUAo�*CJT�\.BO�~YjPXG�@Ør ¤ A~ÃqIFIØN�T~YDYDQÆPX�	T�\*LOLU@.AvBMG0AK�^CF±�� � Z.A^A^�.A^��IJPXLUAKY�r

ó AKL�ÃÙB[�^T�ZyLUCJZh\.AvLD@.AvG.YUT:�^A^BDB^r ¤ A'��AKL
F+ª � 2� ��:52ÇP~Z.� FØ¬ � !� ��: ! P~Z.� F0­ � �� ��: � P~Z.� F	¯ � �� ��: � P~Z.� F $ ���� ��: �

NO@.AKYUAON�AOBMLDT~G¡P | LUAKY�±.�yA�AK�yT�IJ\*LUCFT�Z.B¶T~Y�YUAK�.\.�KLUCJT�Z.BKr )"P~�s@�T | LU@.A��^T�IFT~YUB ½ LU@.A ��
~ÃqBj¿�CFB¶A^C�LU@.AKY�YUA^�
T~Y'��IJ\.A~��P~Z.��LU@.AKYDAHPXYUA]±.�yAHT | LU@.A^E�r]?�@.A�G�CF��A^T�Z.@.T�IJA]G.YUCFZ.�^CFG�IFA}P~�yP~CJZ3CJE�G�IJCJAKB$LD@�PXL�PXL'IJA^P~BML
T�Z.A}�^T�IFT~Y ½ BUP�Q wl8�� | T~Y`BMG	A^�^CF±��KCFL�Q�¿vE]\.BML�PXG.G0A�PXYVPXL5IJA�P~B�L�LU@*YUA^A�LUCJE}AKB ½ BDCFZ.�^A � ß � ´ � 1 �
�0T~LD@¡��P~ZØÃÙL�PXG.G	A�PXY�IJAKBDB�LU@�P~Z}LU@*YUAKAÇLUCJE}AKB^á ¿or+â
�yP~CJZØ�)IFAKL�\.B�P~BDBM\.E}A | T~Y�BMG	A^�^CF±��KCFL�QHLU@�PXL?�O¬X�C��­~�
P~Z.� � $vPXYDA'YUAK�Ør�?�@.A5IJT���CF�
N[CFIJI0�0AvBDCJEHCJIgPXY | T~YÇP~ZhQÆT~LU@.AoYOLDYDCFG�IJAXr

õ
TRN§N�AvNOCJIFIØ�.CJBD�^TR�yAKYÇP�YUA^���¡¯vCJZÆLU@.CJB ��:�r�?�PXïyA E CJZ���: � r � CFZ.�^A7� $'CFBOYUAK�Ø� ½ F�$l« E ¿�CFB
YUA^�Ør¶à�\*L�LU@.Av�oYUA�PXLUCFT�Z�T | LU@.A$Z.AKN§�~YjPXG�@.B�CJB��:QSBD@*YDCJZ*ï*CFZ.�.�.BDT E CFB�P~IJBDTVCJZ ��: � P~Z.��BMT ½ F	­~« E ¿CJB'YUA^�Ør � CJE}CFIgPXYUI�Qy� E CFB�CJZ ��: ! P~Z.� ½ FØ¬l« E ¿$CFB5YUA^�Ør � CFZ.�^A F�$�CJB�CFZ ��: � �+CFL5E]\.BML5�	A}CJZ ��: �P~Z.��LU@.AKYUA | T~YUA ½ F0­X« F�$^¿OCFBÇYUA^�Ør ½ F0¬l« F	­�¿ÇP~Z.� ½ FØ¬X« F�$^¿[PXYDA]P~IJBDT¡YUA^��NOCFLU@�LU@.A`BDP~E}A`PXYU��\.E}AKZhLUBKr
� T�LU@.A[�yAoYDLUCJ�KA^B � F0¬X« F0­X« F�$�« E �$P~Z.�}LU@.A
P~BMBDT)�^CJPXLUA^�¡A^�.��AKB���CF�yAÇP�EHT�Z.T)�j@*YUT�E¡PXLUCF� ½ CJZ}LU@.CFB���P~BDAX�
YUA^��¿W� $lr

¤ A
E]\.BML���T���P~�jï}P~Z.�S�s@.AK�jïST�Z}LD@.A
BDCJô^A
T |�� r � CJZ.�KA ��: � CFB�Z.T~L�A^EHG.L�Q ½ N�A
Z.A^A^�ÆP E CJZ
CFL^á ¿o�.LU@.AvBDCJô^AvT | ��: � CJB[PXL[IFA�P~BML � r"?�@.AKZ ��: � BM@.T�\.IJ���	A�PXLÇIFA�P~BML � ��BMCJZ.�^A5N�A5�KYUA^PXLUA;��: � �hQ
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Z.��P~�yP~CJZØÊ8��:�2E]\.BMLO@�PR�yA5PXLOIFA�P~BML �*� �yAKYMLUCJ�^AKB^r¶â
Z.��±�Z�P~IJIFQ	Ê ��:WE]\.BML[@�P��yAvPXL[IFA�P~BML É�� �yAKYDLDCJ�^A^BKr
{�| � 5 É�� �*LU@.AKZ�AK�yAKYDQ � Ä �KT�IJT~YUA^� ��: �^T�ZyLjP~CFZ.BÇP�EHT�Z.T)�j@*YUT�E¡PXLUCF� �¡¯�r

â IJT���CJ�^P~IØBD�j@.A^E}A | T�IFIJTRN[CFZ.��LU@.CFBOT�\*LDIJCJZ.A$�yAKYUC�±�A^BÇPVE}T~YUA$��A^Z.AKYUP~I�BMLUPXLUA^E}A^ZyL�r
{�| � 5 � ¬ Ô ³)Õ�ª�Ö Ò � �.LU@.A^Z�AK�yAKYDQ � Ä �KT�IJT~YUA^� ��:ã�^T�ZyLjP~CJZ.BOP�EHT�Z.T)�j@*YUT�E¡PXLUCF�A�¡³	r
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?�@.A7� ����� P~E}BDAKQÆZh\.E]�	AKY �	NO@.CJ�j@ { ÃqIFI�N�YUCFLUA � ³0�0CFB[LU@.A3ñ�LU@*YUAKBD@.T�IJ�uZh\.E]�	AKYUò | T~YA�(r { L
CFB

LU@.AOBDE¡P~IJIFA^BML¶CJZyLUA^��AKY"BDT5LU@�PXL¶AK�yAKYMQ � Ä �^T�IJT~YUAK����:ÁNOCFLU@ � 5 � ³}E]\.BML¶@�PR�yA[P5E}T�Z.T:�s@*YDT�E¡PXLUCJ�
�¡³0rV?�@.A�G.YUT:�^A^�.\*YUA�T�\*LUIJCFZ.A^��PX�0TR�yA�P~�KLU\�P~IJI�QuBD@.TRN[B'LU@�PXL � ³�Ao¢*CJBMLDB^� NO@.CJ�j@²CFBHk0il_ÇT~�h�*CJT�\.BK�
P~Z.��LU@�PXL � ³ ��� ¬ Ô ³)Õ+ª�Ö Ò � r

¤ A�@�PR�yAHBD@.T�NOZ�LU@�PXL � ¯ �ìÉ�� P~Z.�²T�\*Y5A�PXYUIFCJAKY5Ao¢�P~EHG�IFA]BD@.T�NOB5LU@�PXL � ¯ 5 % r { Z | P~�KL^�
� ¯�ÃÙBOAo¢.P~�KL��~P~IF\.A5CJB�ï*Z.TRNOZØÊ � Ý*r¶?�@.CFB�LUPXïyA^BOE]\.�j@�E}T~YDA$N�T~YDï0r

?�@.A`Ao¢�P~�oLÇ�~P~IF\.A�T | � $5CFB`k0iX_�ï*Z.TRN[Z�Chr { N[CFIJI BD@.T�NWQyT�\3P~Z =)k��hconjcsÈs_Ìe � AX_�c�T | � $`\.BMCJZ.�
P¡LUA^�j@.Z.CJË:\.AVNO@.CJ�j@3CJB$IJ\.�.CF�KYUT�\.BDI�QuBDCJEHG�IFA ½ E¡P�Q)�	AR¿ÇP~Z.�3±�AKZ.�.CJBD@.I�Q��KIJAK�yAKY ½ YDA�P~IJI�Q�¿or { L$CJB
YUA^IJPlÄ
LUC��yA^IFQ�Z.AKN¾P~Z.�Ü@�P~Bv�0A^�^T�EHA¡P�G0TRN�AKY | \.I"E}AKLU@.T:� | T~Y]P~Z�P~IFQ)ô^CJZ.��G.YDT~��IJA^E}B5CJZ�E¡P~ZyQ²PXYDA�P~B�T |
LU@.A^T~YDAKLUCJ�^P~I��^T�E�G�\*LUAKYÇBM�^CJA^Z.�KA~r { L[CJB
P~IFBDT}\.BDA | \.I�CJZuP~BMG	A^�KLUB[T | LU@.A^T~YUAKLDCJ��P~I G�@hQ)BDCJ�KB^�	�j@.A^E}CFBMLDYDQy�
P~Z.����CFT�CJZ | T~YUE¡PXLDCJ�^B ½ �^T�E�G�\*LjPXLUCJT�Z�P~I,��CJT�IJT��~Q.¿or

ó AKL�ÃÙB[�0A^��CFZ�NOCFLU@�P~Z =:k0psilmJilnUc�� ��:�r�ó AKL�ÃÙB | IJC�G��^T�CJZ.BOLUT}�^T�IFT~YOLU@.A5A^�.��A^BÇT | LU@.CFB ��:`r � T
N�A | IFCFGÜP | P~CFY`�KT�CJZ ½ A^Ë:\�P~I�G.YUT~��PX��CFIJC�L�Q | T~Y]@.A�P~�.B]P~Z.��LjP~CJIFBj¿'YUAoG0A�PXLUAK�.IFQyr�¦�T�IJT~Y`P~Z�A^�.��A}YUA^�
C | LU@.AV�^T�CJZ3IgP~Z.�.B'@.A�P~�.B^��P~Z.�u��IJ\.AVC | C�L$BD@.TRN[BvPSLUP~CJIÌr � \*G.G0T�BDAVLU@�PXL��ÁCJB$T�Z.AVT | LD@.A � $lÃÙB$CJZ
��:�r ¤ @�PXL�ÃqBOLU@.A5�j@�P~Z.�^A�LU@�PXL���@�P~B
P~IJI A^�.��AKBÇ�^T�IJT~YDA^����IJ\.A�¥���@�P~B � £�A^�.��AKBÇA^CFLD@.AKYÇ�0AK��P~\.BDA� $¬
� ´ � £ST~Y[�0A^��P~\.BMA � � � � � � � ´ � £*r {�| LU@.A | IJC�G�B$PXYUA | P~CFY'P~Z.�uCJZ.�.AoG0A^Z.�.A^ZyL��ØLU@.A`�j@�P~Z.�^A
LU@�PXL���CFB[P~IFI0��IJ\.A'CJB ª¬ 2�� r � | �^T�\*YUBMA~�����^T�\.IJ��P~IJBDT�@�PR�yAvP~IJI	T | CFLDB�AK�.��A^B[�^T�IFT~YUA^�SYUA^�Ø�.NOCFLU@ÆLU@.A
BUP~E}AvG.YUT~��PX��CJIFCFL�Qyr[?�@.AKYUA | T~YUA�LU@.A`�j@�P~Z.�^A`LU@�PXL �!CJBÇEHT�Z.T)�j@*YUT�E¡PXLUCF�vCFB ª¬"! ´ ª$Kª�¬ r � T | PXY
LU@.CFB
CJB$Ao¢.P~�KLUI�Q�IJC�ïyA`T�\*YvP~Z�P~IFQ*BMCJB
T | LDYDQ*CFZ.�¡LUTS��AKL
LU@*YUA^A �3ð'� ÃÙB'T | T�Z.A]�^T�IJT~Y^r ¤ A]�^T�E�G�\*LUA^�uLU@.A
�j@�P~Z.�^A
T | LU@.AÇAo�yA^ZhL"LU@�PXL"LU@.AOLU@*YUA^A �3ð$� ÃÙB"N�AKYDA
�~YUA^A^ZØ�hLU@.A^Z¡LU@.AÇ�j@�P~Z.�^AÇLU@.AoQ�N�AoYUAÇYUA^�Ø�:AKLU�~rF�
P~Z.��±�Z�P~IFIFQÆN�A�P~�.�.A^��LD@.A^BDA��j@�P~Z.�^A^BKr�?�@.CFB[N�P~B[BMCJEHG�IFA'�	A^��P~\.BDA5LD@.AKYUA5N�P~BOZ.T}TR�yAKYUIgPXG.G�CFZ.�}T |
LU@.A�YjP~Z.�.T�E �j@.T�CF�^A^B�CFZh�yT�I��yA^�HCFZHLU@.A^BDAOAK�yA^ZyLUB^r¶?�@�PXL¶CJBK�hLU@.AoYUAON�P~B¶Z.T�CJZyLUAKYUP~�KLUCJT�Z��0AKL�N�A^AKZ}LU@.A
AK�yA^ZyLUB^r"à�\*LOLU@.CFBOBMCFLU\�PXLUCFT�Z�CFBOE}T~YDA'�KT�EHG�IJCF��PXLUA^�Ør�â
Z�Ao¢.P~EHG�IJA$E¡P�QSCJZ.�.CF��PXLUA$LU@.A'�^T�EHG�IJAs¢.CFL�Qyr
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¤ @�PXL�ÃqB+BD@.T�NOZ]CJB�BD\*G.G0T�BDAK�VLUTO�0A�BDAo�yA^Z`�yAKYDLUCF�^A^B�CFZ]PO�yAKYDQ'��CJ� ��:�r { @�P��yA^ZØÃÙL��*YjPRNOZ`AK�yAKYMQ
A^�.��A]CJZ3T~YU�.AKY$LUT¡ïyA^AoG�LU@.A`G�CF�KLU\*YUA]BDCFEHG�IJAKY^r;�
Z.A>� $`CFB ��ª'NOCFLU@��yAKYMLUAo¢uBDAoL>�R©`«��¡«��'«
	�«
���y�
P~Z.�æP~Z.T~LU@.AKYSCFB#� ¬�NOCFLU@��yAKYMLUAo¢çBDAKL � �v«
	�«
�¡«
��«�
>�yr )�P~�j@ � $�@�P~B � £�AK�.��A^B^r$��ªSP~Z.�%� ¬
CÜ?�@.Av�	A^BMLÇ�K\*YDYUA^ZyLÇCFZ | T~YUE¡PXLUCFT�Z�BDAKA^E}B�LUT��	AvLU@�PXL � $'CFB��	AKL�N�A^A^Z �y� P~Z.� � % r



¨ �

BD@�PXYUA�LU@*YUA^A}AK�.��A^B^Ê ½ �'«
	Æ¿o� ½ �v«
�V¿o� P~Z.� ½ 	�«
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