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

! "$#&%('�)�*,+.-	/0+1'�/.',%2%434#65�+0)�-	78+09:+
;,< < =?>@>BADCE< F�GHAI=.J@J@=.K@=AMLONHLP< =.Q.Q.FRFS< FSTS=.LH=.FU=.G1AMJ@FE>BK@FSVWFHXZY0CEKBC[>@>B=.K@AMQ.Q0C[>BFUG\CUNHL\C
Y.FSJ]>^CEL_>B=`GHAM=.aM=?>@>BK@AMY0Ccbd=	G\CeNHL\CeVW=.K@< =0CEfHAMaMAg>ihC`<cCETSLH=?>BAMY0Ckj(l�m:=.a2n�NHFE>BF6Y.A(aMAM< Ag>B=.K@=.< F
C	J@FSJ]>BAg>BNHAMK@=dC	j�=.GbIK@AMJ@VW=?>@>BAgnECE< =.L_>B=ojqpI=.Gb@p0lsrt=�=.u�N\CEQ.AMFSLHAqGHAwvCyx�z{=.aMa|XHAMLeVHK@=.J@=.LHQ0C
GHAtGH=.LHJ@Ag>ihC&GHAtY0CEK@AMY0C&}c=dGHAqY.FSK@K@=.L_>B=`~(�

���� ���� }��Eb ���y�
���� ������ �|�S�

���� ������c� ��
�H�

���_�

���� ���� j �~c�Pb@j � ��
�H�

�����
Y.FSJ]>BAg>BNHAMJ@Y.FSLHFdNHL`AMLHJ@AM=.< =�GHAi��=.u�N\CEQ.AMFSLHAHGHAg��=.K@=.LHQ.ADCEaMA LH=.aMaM=I¡�AMLHY.FSTSLHAg>B=EXSY.FSJ]>BAg>BNHAg>B=IG\CEaMaM=
Y.FS< VWFSLH=.L_>BAtGH=.AtY0CE< VHA �� = �� lZ¢iCEY.=.LHGHF NHJ@F GH=.aMa|£ =.u�N\CEQ.AMFSLH=�GHAtY.FSL_>BAML�NHAg>ihC �

���� �~¤� � }
�H�
�¥�

J@AtVHN¦hF`GHAM< FSJ]>BKBCEK@=oY^§H=�u�NH=.J]>B=�=.u�N\CEQ.AMFSLHAqLHFSL�J@FSLHF`AMLHGHAMVW=.LHGH=.L_>BA|XH<cC	Y^§H=�aM=oVHK@AM< =�GHNH=
VWFSJ@J@FSLHF�=.J@J@=.K@=kGH=.K@AgnEC[>B= G\CEaMaM=`CEag>BK@=Ele¨©LR>^CEaZ< F�GHF�Y.AsJ@AZK@AMGHNHY.=kC�J@=.As=.u�N\CEQ.AMFSLHAZJ@Y0CEaDCyª
K@A�LH=.aMaM=eJ@=.AIAMLHY.FSTSLHAg>B=kY.FSJ]>BAg>BNHAg>B=eG\CEaMaM=kY.FS< VWFSLH=.L_>BA�GH=.AIY0CE< VHAI«�=�¬,l(2CEaMA�=.u�N\CEQ.AMFSLHA
VHK@=.J@=.L_>^CELHF�>BN >@>^C0n�ADCRCEaMY.NHLHAIAMLHY.FSL_nS=.LHAM=.L_>BA|l1¨©L1VHK@AM< F�aMNHFSTSFU=.J@J@=LHFSL1Y.FSL_>B=.LHTSFSLHF�aM=
® NHLHQ.AMFSLHAwAMLHY.FSTSLHAg>B=c��aM=�Y.FS< VWFSLH=.L_>BA¯GH=.A¯Y0CE< VHA°��AML< F�GHF J@=.V\CEKBC[>BFHl:¯N >@>B=�aM=�=.u�N\CEQ.AMFSLHA
Y.FSAML_nSFSaMTSFSLHF`VHAEhN ® NHLHQ.AMFSLHAqAMLHY.FSTSLHAg>B=ElZ¨©awJ@=.Y.FSLHGHFcAMLHY.FSL_nS=.LHAM=.L_>B=Rh=dY.FSaMaM=.T_C[>BF`CEaMaDC ® FSK@<	N�ª
aDCEQ.AMFSLH=¦K@=.aDC[>BAgn�AMJ]>BAMY0C�GH=.aMa|£ =.aM=?>@>BK@FS<cCETSLH=?>BAMJ@< FHXEY^§H=oK@AMY^§HAM=.GH=:a|£ N >BAMaMAMQ.Q.FdGHA ® NHLHQ.AMFSLHA|X�aM=.T_C[>B=
CEAqY0CE< VHAq±\J@AMY.At«1=�¬,X\Y^§H=�<cCELHA ® =.J]>BAMLHF	aDC&Y.F²nECEK@ADCELHQ0C	K@=.aDC[>BAgn�AMJ]>BAMY0C�GH=.aMaDC�>B=.FSK@ADC XHY.AMF2h=�GHA
u�N\CEGHK@AgnS=?>@>BFSK@A|l
2CEaMA ® NHLHQ.AMFSLHAq=.J@AMJ]>BFSLHFHX\=�nECELHLHF`J@FE>@>BF AMaqLHFS< =�GHAtVWFE>B=.LHQ.ADCEaMA�=.aM=?>@>BK@F�GHAML\CE< AMY.A|l2³oNH=´ª

J]>BAZJ@FSLHFNHLq£ F²n�n�ADC�=.J]>B=.LHJ@AMFSLH=cGH=.AZVWFE>B=.LHQ.ADCEaMA �µ¶=k·¸TSA²hCeAMLHY.FSL_>BKBC[>BAZAMLR=.aM=?>@>BK@FSJ]>^C[>BAMY0Ce=
<cCETSLH=?>BFSJ]>^C[>BAMY0C l�¹:L�NHag>B=.K@AMFSK@=onECEL_>^CETSTSAMF GHAt>^CEaMAtL�NHF²nS= ® NHLHQ.AMFSLHAoh=�LH=.a ® C[>@>BF Y^§H=	C[>@>BKBCyª
nS=.K@J@F�GHAH=.J@J@=eh=IVWFSJ@J@AMfHAMaM=s>BKBCEJ ® FSK@<cCEK@=�aM=�J@=.A\=.u�N\CEQ.AMFSLHAHGHAivCyx�z{=.aMa|XSAML&u�N\C[>@>BK@Fd=.u�N\CEQ.AMFSLHA
GHAg��=.K@=.LHQ.ADCEaMA4��GH=.atJ@=.Y.FSLHGHFcFSK@GHAMLH=²�{AML6J@FSaMF&u�N\C[>@>BK@F ® NHLHQ.AMFSLHAqAMLHY.FSTSLHAg>B=El
º FSJ@J@ADCE< F�AML ® C[>@>BAs=.J@VHK@AM< =.K@=kAMasY0CE< VWF �� AML�>B=.K@< AMLHAsGH=.a�VWFE>B=.LHQ.ADCEaM= nS=?>@>BFSK@= �µ&�.�» �´XY.FSLq�
���� �µ � �� �|¼S�

�



GHF²nS= �µ � �µ&�.�»�� � �´X\Y.FSL�Y^§H=da|£ =.u�N\CEQ.AMFSLH= ���� ������ h=dCEN >BFS<cC[>BAMY0CE< =.L_>B=oJ@F�GHGHAMJ ® C[>@>^C l
¹¦>BAMaMAMQ.Q0CELHGHF&AMaqVWFE>B=.LHQ.ADCEaM=,nS=?>@>BFSK@=EXiaDC�>B=.K@Q0C`=.u�N\CEQ.AMFSLH=dGHA¯vCyx�z{=.aMatGHAgnS=.L_>^C �
���� ������c� ��

�H�
��� �

�H�
� ���� �µd� ��� ��¸� � � �µ

�H�
�

G\CoY.NHAHJ@A nS=.GH=IY^§H=¦AMa�nS=?>@>BFSK@=E� �� ������
���
§\CoK@FE>BFSK@={L�NHaMaMF`�²h=IAMK@K@FE>^CEQ.AMFSL\CEaM=²�´l
	{A²hF�CoJ@N\ConSFSag>^C

AM< VHaMAMY0C�Y^§H=�=.J@J@FcVWFSJ@JBC`=.J@J@=.K@=�=.J@VHK@=.J@J@FkY.FS< =�AMaqTSKBCEGHAM=.L_>B=�GHAtNHL\C ® NHLHQ.AMFSLH=�J@Y0CEaDCEK@=E�
�� · ��� � �� � � �µ

�H�
� ��¡_�

	{FSLd>^CEaM=4J@Y.=.ag>^C¦J@FSLHF:J@F�GHGHAMJ ® C[>@>B=4J@ADCIaDCIJ@=.Y.FSLHG\C:Y^§H=saDC{>B=.K@Q0C¦GH=.aMaM=4=.u�N\CEQ.AMFSLHA_GHA�vCyx�z{=.aMa|l
«4JBCE< AMLHADCE< F�FSKBC�Y.FS< =,J@AW>BKBCEJ ® FSK@< AMLHF�aDC�VHK@AM<cC�=oaDC�u�N\CEK]>^C	GH=.aMaM=,=.u�N\CEQ.AMFSLHA|l4rwC�VHK@AM<cC
GH=.aMaM=�=.u�N\CEQ.AMFSLHAqGHA¯vCyx�z{=.aMawJ@AtJ@Y.K@AgnS=E�

���� ���� }��Eb
Y^§H=EX ® CEY.=.LHGHF`NHJ@F&GH=.aMaDC�K@=.aDCEQ.AMFSLH=,Y^§H=d=.J@VHK@AM< =oAMaWY0CE< VWF&=.aM=?>@>BK@AMY.F	AMLc>B=.K@< AMLHA�GH=.AqVWFE>B=.L�ª
Q.ADCEaMA|X�GHAgnS=.L_>^C �

���� � �� · � � �µ
�H�
� ��� }��Eb

F²n�nS=.K@FH�
��� · � �

�H�
� ���� �µ�� ��� }��Eb ��S�

«4JBCE< AMLHADCE< F�FSKBCaDCu�N\CEK]>^CGH=.aMaM=c=.u�N\CEQ.AMFSLHA|X(=eJ@FSJ]>BAg>BNHADCE< F�AML =.J@JBCUC�¬�=.GO«�aM=caMFSK@F
=.J@VHK@=.J@J@AMFSLHAwAMLe>B=.K@< AMLHA�GH=.AtVWFE>B=.LHQ.ADCEaMA|�

���� ���� �µ � j �~ � jtb �� � ·
�H�
� jtb � � �µ

�H� �¢iCEY.=.LHGHF NHJ@F GH=.aMaDC	VHK@FSVHK@AM=?>ihC	GH=.awK@FE>BFSK@=E�
���� ���� �� ���o��� �� � �� � ���� �� �

>BK@F²n�ADCE< FH�

��� �µ ��� j �~c� �� � ���� �µ��w�Ojtb �� � ·
�H�
�Ojtb � � �µ

�H� �F²n�nS=.K@FH�

��� �µ � jtb � � �µ
�H� �

� �� � ���� �µP�Pb@j � ·
�H�
� � j �~ ���_�

	{FS< =sVWFSJ@J@ADCE< F¦nS=.GH=.K@=EX�CEfHfHADCE< F¦AML�>^CEa�< F�GHF:FE>@>B=.L�N >BFou�N\C[>@>BK@F,=.u�N\CEQ.AMFSLHA��Sa|£ =.u�N\CEQ.AMFSLH=
J@Y0CEaDCEK@=6��S�:=	u�NH=.aMaDC nS=?>@>BFSK@ADCEaM=6���_�´X�Y^§H=&>BN >@>^C0n�ADCcLHFSLUJ@F�GHGHAMJ ® CELHFkAMa2K@=.u�NHAMJ@Ag>BFkY^§H= C0nS=´ª
nECE< F`K@AMY^§HAM=.J]>BF AMLHAMQ.ADCEaM< =.L_>B=EX u�NH=.aMaMF`GHA¯C0nS=.K@=�GH=.aMaM=d=.u�N\CEQ.AMFSLHAtGHAMJBCEY.Y.FSVHVHADC[>B=El��Z=.GHADCE< F
AML ® C[>@>BA�Y^§H=da|£ =.u�N\CEQ.AMFSLH=`��S�{Y.FSL_>BAM=.LH=�J@ADC	aDC ® NHLHQ.AMFSLH=oAMLHY.FSTSLHAg>^C���Y^§H= �µ¤=�Y^§H=daDC	J]>B=.J@JBC
Y.FSJBC h=`nS=.KBC�VW=.K�a|£ =.u�N\CEQ.AMFSLH=����_�´l º FSJ@J@ADCE< F�>BN >@>^C0n�ADC6K@=.LHGH=.K@aM= GHAMJBCEY.Y.FSVHVHADC[>B= ® CEY.=.LHGHF
NHJ@FeGH=.aMaDCcK@=.J@AMGHN\CeCEK@fHAg>BKBCEK@AM=?>ihC`Y^§H=`Y.A2K@AM<cCELH=�LH=.aMaDC J@Y.=.ag>^CkGH=.A2VWFE>B=.LHQ.ADCEaMA|ld³oNH=.J]>BA(VWFSJ�ª
J@FSLHF&AML ® C[>@>BAW=.J@J@=.K@=dJ@FSJ]>BAg>BNHAg>BAWG\C&CEag>BK@AWVWFE>B=.LHQ.ADCEaMA|X�C�Y.FSLHGHAMQ.AMFSLH=oY^§H=�A�Y0CE< VHAi±\J@AMY.At«O=�¬

�



FE>@>B=.LHAMfHAMaMA¯K@AM<cCELHT_CELHFeAML\CEag>B=.KBC[>BA¯AMLUJ@=.TSNHAg>BF�CEaMaDC >BKBCEJ ® FSK@<cCEQ.AMFSLH=El&¹:L\Ck>^CEaM=	>BKBCEJ ® FSK@<cCyª
Q.AMFSLH=¦GH=.AiY0CE< VHAi=.J@AMJ]>B=:=¦nECdJ@FE>@>BF�AMa\LHFS< =¦GHA�� »������	�y»�
������������������������� l¯;,< < =?>@>BADCE< FAML ® C[>@>BA�GHAt=?��=?>@>BN\CEK@=daM=�J@=.TSNH=.L_>BA¯J@FSJ]>BAg>BNHQ.AMFSLHA|�

�µ�� �µ�� � �µP� ��! 
·"� · � � · � �  

�H�
2CEaM=o>BKBCEJ ® FSK@<cCEQ.AMFSLH=oaDCEJ@Y.ADC	AML_nECEK@ADC[>BA�AtY0CE< VHA|�

�� � � ���� �µ � � ���� �µ � ���� ��! �� ���� �µ � ��

�� � ��� �� · � ��� �µ��
�H�

��� �� · � ��R�  
�H�
�¤� �µ
�H�
� �
�H�
��! ���� �� · � � �µ

�H�
� ��

# Y.=.TSaMADCE< F	FSKBC&AtVWFE>B=.LHQ.ADCEaMA�AML6< F�GHF&Y^§H=�J@ADC �
���� �µ � b@j � ·

�H�
��� �%$_�

rt=d=.u�N\CEQ.AMFSLHAs��S�{=.G ���_�{GHAgnS=.L_>^CELHFcCEaMaMFSKBC�GHAMJBCEY.Y.FSVHVHADC[>B=E�

��� · � b@j � � ·
�H� �

��� }��Eb ��� � �

��� �µ � b@j � � �µ
�H� �

��� j �~ ���S�y�
& FSfHfHADCE< F VW=.KeY.FS< VHaM=?>B=.Q.Q0C FSJ@J@=.K]nECEK@=UY^§H=Uu�NH=.J]>B=R=.u�N\CEQ.AMFSLHAoJ@FSLHFOGHAMJBCEY.Y.FSVHVHADC[>B=�AML
Y.F�FSK@GHAML\C[>B=�Y0CEK]>B=.J@ADCELH= �wAML�J@AMJ]>B=.< A2GHA(Y.F�FSK@GHAML\C[>B=�Y.NHK]n�AMaMAMLH=.=EXqGHAgnS=.K@J@=&Y.FS< VWFSLH=.L_>BA(GHA �µ
J@FSLHF VHK@=.J@=.L_>BAwLH=.aMaDC	< =.GH=.J@AM<cC	=.u�N\CEQ.AMFSLH=El
³oNH=.aMaM=`J@Y.K@Ag>@>B= J@FSLHF�GH=.aMaM=`=.u�N\CEQ.AMFSLHAZGHAg��=.K@=.LHQ.ADCEaMA(GH=.asJ@=.Y.FSLHGHF�FSK@GHAMLH= K@AMJ@VW=?>@>BFCEaMaM=

Y.F�FSK@GHAML\C[>B=�J@V\CEQ.ADCEaMAI=.G C�u�NH=.aMaDC�>B=.< VWFSKBCEaM=El º =.KcK@AMJ@FSagnS=.K@aM= h=LH=.Y.=.J@JBCEK@AMF J]>^CEfHAMaMAMK@=6aM=
Y.FSLHGHAMQ.AMFSLHA¯CEa¯Y.FSL_>BFSK@LHFkLHFSL�J@FSag>^CEL_>BFcVW=.K,A¯VWFE>B=.LHQ.ADCEaMA|Xi<cCcCELHY^§H=	VW=.K,aM=�aMFSK@F GH=.K@AgnEC[>B=El
rt=4J@FSaMNHQ.AMFSLHAEGHAE>^CEaMAE=.u�N\CEQ.AMFSLHASJ@FSLHF¦G\C[>B=4J@FE>@>BF ® K@FS< =(GHASAML_>B=.TSKBCEaMAE=.J]>B=.J@A�CEaMaM=(GHAMJ]>BK@AMfHNHQ.AMFSLHA
K@AMJ@VW=?>@>BAgnECE< =.L_>B=�GHAqY0CEK@AMY^§H=d=dGHAtY.FSK@K@=.L_>BA|�

�µ&�.�» � � � �
j
��' (*) �~Z� �» � � � �,+ » ��- �+ » �/. � ���y�S�

·c�.�» � � � �
�
��'wb (*) }W� �» � � � �,+ » ��- �+ » �/. � ���²�_�

GHF²nS=6�» h=,AMainS=?>@>BFSK@=,>BKBCEY.Y.ADC[>BF	C�V\CEK]>BAMK@=,G\CEaMa|£ FSK@AMTSAMLH=¦CEaWVHNHL_>BF º GHF²nS=�J@A�Y0CEaMY.FSaDCdAWY0CE< VHA���» ��h=	AMa¯nS=?>@>BFSK@=&>BKBCEY.Y.ADC[>BFeCkV\CEK]>BAMK@=	G\CEaMa|£ FSK@AMTSAMLH=�CEa2TS=.LH=.K@AMY.F6VHNHL_>BF6GHF²nS= h=&VHK@=.J@=.L_>B=`a|£ =´ªaM=.< =.L_>BF GHAwY0CEK@AMY0C`} �/. F a|£ =.aM=.< =.L_>BF`GHAwY.FSK@K@=.L_>B= �~ �/. � + » �10 �» � �» � 0 AMaqnS=?>@>BFSK@=�Y^§H=dnECG\CEatVHNHL_>BFcGHF²nS=�J@FSLHF AtTS=.LH=.K@AMY.Aw=.aM=.< =.L_>BAtGHAtY0CEK@AMY0C�2[Y.FSK@K@=.L_>B=�CEatVHNHL_>BF º �3- � �y��4 b@j�h=
aDC�nS=.aMF�Y.Ag>ihC&GHAtVHK@FSV\CET_CEQ.AMFSLH=oGH=.aMaM=�FSLHGH=d=.aM=?>@>BK@FS<cCETSLH=?>BAMY^§H=oLH=.aw< =.Q.Q.FHl
³oNH=.J]>B=�Y.FSJ]>BAg>BNHAMJ@Y.FSLHF GH=.aMaM=oJ@FSaMNHQ.AMFSLHAqV\CEK]>BAMY.FSaDCEK@A�GH=.aMaM=�=.u�N\CEQ.AMFSLHAtGHAg��=.K@=.LHQ.ADCEaMA�Y.FS<&ª

VHaM=?>B=���� � �,=.G����S�y�´l&rt=&J@FSaMNHQ.AMFSLHA(TS=.LH=.KBCEaMA2JBCEKBCELHLHF�VWFSA(FE>@>B=.LHAMfHAMaMA¯Y.FS<	fHAML\CELHGHFeaMAMLH=0CEK�ª
< =.L_>B=`>^CEaMA4J@FSaMNHQ.AMFSLHA4V\CEK]>BAMY.FSaDCEK@A(Y.FSL�aM=`J@FSaMNHQ.AMFSLHA4TS=.LH=.KBCEaMA4GH=.aMaM=`=.u�N\CEQ.AMFSLHAZFS< FSTS=.LH=.=El
m:=.aMaDC	VHK@FSJ@J@AM<cC&J@=.Q.AMFSLH=�GHAMJ@Y.N >B=.K@=.< F NHL\C`J@=.< VHaMAMY.=�GHAM< FSJ]>BKBCEQ.AMFSLH=oGH=.aMaM=�J@FSaMNHQ.AMFSLHAZ���y�S�
=.G ���²�_�´l

�



� �e# /���*,+.# )�+e5�'�/0/.'�'�����-�*,+.# )�+e5�+�� '�34'�)�*,+.-	/0+65�'�+�	�#&%('�)�

*,+.-	/0+ '�/.',%2%434#65�+0)�-	78+09:+

º =.KIFE>@>B=.LH=.K@=�GH=.aMaM=,J@FSaMNHQ.AMFSLHA�GH=.aMaM=,=.u�N\CEQ.AMFSLHAZ��� � �Z=.G����S�y�o��GHF²nS=�aM=oJ@FSK@TS=.L_>BAq}`= �~�J@FSLHF
aM=.T_C[>B=,>BKBC&aMFSK@F	G\CEaMa|£ =.u�N\CEQ.AMFSLH=oGHAqY.FSL_>BAML�NHAg>ihC_�ZVHK@F�Y.=.GH=.K@=.< F`LH=.at< F�GHF	J@=.TSNH=.L_>B=E�sY0CEaMY.F[ª
aM=.K@=.< F�G\CEVHVHK@AM<cCoA\VWFE>B=.LHQ.ADCEaMA TS=.LH=.KBC[>BA\G\CdNHL\C�J@AMLHTSFSaDCoY0CEK@AMY0C�VHNHL_>BA ® FSK@< =EX_AML`< FE>BF�Y.FSL
NHL\CdTS=.LH=.K@AMY0ConS=.aMF�Y.Ag>ihC X_=¦VWFSA|X_CdV\CEK]>BAMK@=IG\CEaHK@AMJ@NHag>^C[>BF�FE>@>B=.L�N >BFHX�Y0CEaMY.FSaM=.K@=.< F�A\VWFE>B=.LHQ.ADCEaMA
TS=.LH=.KBC[>BAtG\C&NHL\C&GHAMJ]>BK@AMfHNHQ.AMFSLH=�u�N\CEaMJ@AgnSFSTSaMADC�GHAtY0CEK@AMY^§H=�AML6< F²n�AM< =.L_>BFHX ® CEY.=.LHGHF NHJ@F GH=.a
VHK@AMLHY.AMVHAMF	GHAtJ@F²n�KBCEVHVWFSJ@AMQ.AMFSLH=El
;,< =?>@>BADCE< Fku�NHAMLHGHA4Y^§H= NHL\CeY0CEK@AMY0C� � XwNHTSN\CEaM=`Ce} � ·�J@ADCeVWFSJ]>^CeAMLUNHLU=.aM=.< =.L_>BAMLHFGHA2nSFSaMNH< = � ·¶J@Ag>BN\C[>BFeLH=.aMa|£ FSK@AMTSAMLH=�GHA2NHLUJ@AMJ]>B=.<cCkGHA(Y.F�FSK@GHAML\C[>B=El 	�CEaMY.FSaMADCE< F AMa2Y.FSK@K@A ªJ@VWFSLHGH=.L_>B=	VWFE>B=.LHQ.ADCEaM=El�;,< < =?>@>BADCE< F&GHAw=.J@J@=.K@=	LH=.awn�NHFE>BFHXWaMFSL_>^CELHAtG\CcCEag>BK@AtY.FSLHGHN >@>BFSK@A

F`GHAM=.aM=?>@>BK@AMY.A�=dY^§H=�AqY0CE< VHAtVHK@=.=.J@AMJ]>B=.L_>BAwJ@ADCELHF`L�NHaMaMAqCEaMa|£ AML ±\LHAg>BFH�
·c� � � ��� �B» � � � �¥�
�µ&� � � ��� �B» � � � �¥�

	{A²hF ® C&J@AtY^§H=�aDC	J@FSaMNHQ.AMFSLH=�GH=.atVHK@FSfHaM=.<cC	J@ADC&NHLHAgnSF�Y0C l
º FSAMY^§{h=IaDC,Y0CEK@AMY0C�h=�LH=.aMa|£ FSK@AMTSAMLH=sGH=.a J@AMJ]>B=.<cCoGHA Y.F�FSK@GHAML\C[>B=EXEAMa VHK@FSfHaM=.<cC:§\CoJ@AM< < =?>BK@ADC

J ® =.K@AMY0C`=dGHAgnS=.L_>^C L\C[>BNHKBCEaM=�Y.=.K@Y0CEK@=�NHL\C`J@FSaMNHQ.AMFSLH=dC`J@AM< < =?>BK@ADC�J ® =.K@AMY0C l��¦AMJ@Y.K@Agn�ADCE< F	AML
Y.F�FSK@GHAML\C[>B=(J ® =.K@AMY^§H=Za|£ =.u�N\CEQ.AMFSLH=4VW=.KtAMaEVWFE>B=.LHQ.ADCEaM=(J@Y0CEaDCEK@= �	X0VW=.KtVHNHL_>BA ® NHFSK@ASG\CEaMa|£ FSK@AMTSAMLH=EX
GHF²nS=�} � � �

�
» � �� »

� » � � ·
� »
� � �

� � �
� ·
�H� �

�¥� ���0���
º FSLHADCE< FH�

· ��� � » � � �»
G\C&Y.NHAwJ@=.TSNH=E�

� ·
� »

� �
» ���� »

� �» �

» � � ·
� »

� » ���
� »

� �
Y.FSL�Y^§H=�G\CEaMa|£ NHag>BAM<cCd=.u�N\CEQ.AMFSLH=dFE>@>B=.LHADCE< FH�

�
� »
� » �_� ·
� »
� � » � � �

� » �
� ���
� »

� ���
� »

� » � � �
� » �# FSJ]>BAg>BNH=.LHGHF,u�NH=.J]>^C,LH=.aMa|£ =.u�N\CEQ.AMFSLH=ZGHAg��=.K@=.LHQ.ADCEaM=:���0���q=s< FSag>BAMVHaMAMY0CELHGHF�VW=.K¯K.X[FE>@>B=.LHADCE< FH�

� � �
� » �

� �
� � �

� �
�H� �

���
vCou�NH=.J]>^C�h=�a|£ =.u�N\CEQ.AMFSLH=�GHAg��=.K@=.LHQ.ADCEaM={GH=.aMaM=�FSLHGH=EX_aDC,Y.NHAHJ@FSaMNHQ.AMFSLH={TS=.LH=.KBCEaM=kh=�fW=.L`LHFE>^C �

� � ��� � � �
»
� � � � � � � �

»
� �

�



¨©aWVHK@AM< Fd>B=.K@< AMLH=,C�J@=.Y.FSLHGHF&< =.<	fHK@F�KBCEVHVHK@=.J@=.L_>^C	NHLq£ FSLHG\C�=.L_>BKBCEL_>B=EXHY^§H=oLHFSLkJ@F�GHGHAMJ ® C
aDC�Y.FSLHGHAMQ.AMFSLH=oCEaWY.FSL_>BFSK@LHF	J@VW=.Y.Ag±\Y0C[>^C	J@FSVHKBC l �¦AM<cCELH=:Y.FSJ0h� AMaiJ@=.Y.FSLHGHF&>B=.K@< AMLH=:J@FSag>^CEL_>BF=daDC	J@FSaMNHQ.AMFSLH=�GH=.atLHFSJ]>BK@F VHK@FSfHaM=.<cC	GHAgn�AM=.LH=E�

· � �
» � � � �

»
� � ���y¼S�

GHF²nS=¦aDC ® FSK@<cCoGH=.aMaDC ® NHLHQ.AMFSLH= � LHFSL h=:CELHY.FSKBCoGH=?>B=.K@< AML\C[>^C l
�Z=.GHADCE< FoY^§H=:=.J@JBCdGH=.J@Y.K@AgnS=NHLq£ FSLHG\C`NHJ@Y.=.L_>B=�G\CEaMaDC�Y0CEK@AMY0C l
¨©a2nECEaMFSK@=	GH=.aMaDC ® NHLHQ.AMFSLH= � AML�K ��� =.GRCEa2>B=.< VWFk> ��� XqJ@A(VHK@FSV\CET_C6CEa2VHNHL_>BF6K�AML�NHL>B=.< VWF » � � l4¨©LCEag>BK@=oV\CEK@FSaM=EXHAMaqVWFE>B=.LHQ.ADCEaM=oLH=.atVHNHL_>BF K:CEa�>B=.< VWF&>eh=dGH=?>B=.K@< AML\C[>BF&G\CEaMaDCY0CEK@AMY0C XWLHFSLUCEaw>B=.< VWFc>0X�<cCkCEG�NHL�>B=.< VWFkCEL_>B=.Y.=.GH=.L_>B= � � » � � lo¨©aw>B=.K@< AMLH=�K 2[Y�h=�NHL\C< AMJ@NHKBC GH=.a2K@Ag>^CEK@GHFkY^§H=	§\CkaMNHFSTSFcY.FS< =�Y.FSLHJ@=.TSNH=.LHQ0CeGH=.aMaDC`nS=.aMF�Y.Ag>ihC ±\LHAg>^CcGHA¯VHK@FSV\CET_Cyª

Q.AMFSLH=,GH=.AqJ@=.TSL\CEaMAW=.aM=?>@>BK@FS<cCETSLH=?>BAMY.A|l # =oaDC�Y0CEK@AMY0C�VHK@=.J@=.L_>B=dLH=.aMa|£ FSK@AMTSAMLH=¦GH=.aMaM=:Y.F�FSK@GHAML\C[>B=
Y0CE<	fHADC�GHA�� � CEaZ>B=.< VWF�> ��� X(AMaZY.FSLHJ@=.TSNH=.L_>B=eY0CE<	fHADCE< =.L_>BFLH=.a{VWFE>B=.LHQ.ADCEaM= LH=.a{VHNHL_>BFGHAMJ]>^CEL_>B=K G\CEaMa|£ FSK@AMTSAMLH=kC0n�K\hC�aMNHFSTSFRNHL1>B=.< VWFU> � K 2[Y�VHAEhNO>^CEK@GHA|l m,C[>BNHKBCEaM< =.L_>B=EX{NHL\C
nECEK@ADCEQ.AMFSLH=�GH=.aMaDC&Y0CEK@AMY0C`VHK@=.J@=.L_>B=	LH=.aMa|£ FSK@AMTSAMLH=,VHN¦hFkC0nS=.K,aMNHFSTSF`J@=�CEag>BK@=dY0CEK@AMY^§H=�CEK@K@AgnECELHF
FcV\CEK]>BFSLHF G\C`>^CEaM=dVHNHL_>BF �WaDC`Y0CEK@AMY0C`GH=?nS=	Y.FSLHJ@=.K]nECEK@J@A|l º =.K,AMat< FS< =.L_>BF aDC&LHFSJ]>BKBC J@FSaMN�ª
Q.AMFSLH=I>BAM=.LH=¦Y.FSL_>BF�J@FSaMFdGH=.aMaM=¦Y0CEK@AMY^§H=¦VHK@=.J@=.L_>BAWLH=.aMa|£ FSK@AMTSAMLH={=:LHFSL GHA\u�NH=.aMaM=¦AML`< FE>BF�nS=.K@J@F
a|£ FSK@AMTSAMLH=,F`NHJ@Y.=.L_>BA¯G\CEaMa|£ FSK@AMTSAMLH=El
¨©L�VHNHL_>BA¯< FSag>BF`VHK@FSJ@J@AM< AwCEaMa|£ FSK@AMTSAMLH=EX GHF²nS=	AMatK@Ag>^CEK@GHFOh=�< FSag>BF`VHAMY.Y.FSaMFHX\AMatVWFE>B=.LHQ.ADCEaM=

h=dGH=?>B=.K@< AML\C[>BF`G\CEatnECEaMFSK@= � � Y^§H=�aDC&Y0CEK@AMY0C`LH=.aMa|£ FSK@AMTSAMLH=,§\C`LH=.aw< =.GH=.J@AM< F&AMJ]>^CEL_>B=El{2CEaM=VWFE>B=.LHQ.ADCEaM=EX LH=.atn�NHFE>BFHX nECEaM=E�
�
��'wb@p � �»

G\C&Y.NHA|�
·c� »�� � � � � � � � � �» � �

��'wb@p � � � � �» � �
��'wb@p }W� � � � ·»

VW=.K¦Y.NHA|�

� � � � �
�
��'wb@p }W� � � � · ���²¡_�

¨©asVWFE>B=.LHQ.ADCEaM= K@Ag>^CEK@G\C[>BFGHAsNHL\CY0CEK@AMY0CVHNHL_>BA ® FSK@< =EX4·c� � �B» ��h=EX(Y.FS< =cY.FSLHJ@=.TSNH=.LHQ0C�GH=.a ªaM= ���y¼S�{=c���²¡_�´�
·c� � �B» � �

�
��'wb@p }W� � � » � � � � ·» ��� S�

# =�FSKBC a|£ FSK@AMTSAMLH=oGH=.aMaM=dY.F�FSK@GHAML\C[>B=�h=�VWFSJ]>BF AMLNHLVHNHL_>BFcTS=.LH=.K@AMY.FHX\>^CEaM=dY^§H=�aDC`Y0CEK@AMY0C`J@ADC
LH=.a¦VHNHL_>BF�GHA¦Y.F�FSK@GHAML\C[>B= �» � � ��� � ��� � �  � �	=.G1AMaIVWFE>B=.LHQ.ADCEaM=eGH=.fHf\CR=.J@J@=.KcY0CEaMY.FSaDC[>BFULH=.aVHNHL_>BF GHAtY.F�FSK@GHAML\C[>B=6�» � ��� ��� �  �´X\a|£ =.J@VHK@=.J@J@AMFSLH=dGH=.atVWFE>B=.LHQ.ADCEaM= ��GHAgnS=.L_>^C �

·c� � � + » � � �
��'wb@p }W� � � + » � � � � ·+ » ���²�_�

GHF²nS=`CEfHfHADCE< FcGH=?±\LHAg>BF + » � 0 �» � �» � 0 l �Z=.GHADCE< FkY^§H=&aDC GHAMVW=.LHGH=.LHQ0CeGH=.aMaDC GH=.LHJ@Ag>ihCkGHAY0CEK@AMY0C&G\CEaMaM=�Y.F�FSK@GHAML\C[>B=oJ@V\CEQ.ADCEaMAqY.FS< V\CEK@=dAMLe>^CEaM=�=.J@VHK@=.J@J@AMFSLH=�AML�NHL\C&nS=.J]>B=�GHNHVHaMAMY.=E�ZAML
< F�GHF�GHAMK@=?>@>BFHX_LH=.aMa|£ CEK@TSFS< =.L_>BF �» � Y.FS< =¦LH=.aWY0CEJ@F�J]>^C[>BAMY.FHX�=:LH=.aMaDC�GHAMVW=.LHGH=.LHQ0C�>B=.< VWFSKBCEaM=
� � + » � � X�aM=.T_C[>^CdCEa ® C[>@>BF�Y^§H=:AMa\K@Ag>^CEK@GHF�LH=.aiVHNHL_>BF��» X�K@=.aDC[>BAgnSF�C�Y0CEK@AMY^§H=:GHAgnS=.K@J@=:VHK@=.J@=.L_>BALH=.atJ@AMJ]>B=.<cC X{h=dGHAgnS=.K@J@FHl

¼



º =.K¦FE>@>B=.LH=.K@=�aDC	J@FSaMNHQ.AMFSLH=oY.FS< VHaM=?>^C�GH=.aqLHFSJ]>BK@F`VHK@FSfHaM=.<cC X GHFSfHfHADCE< F	FSKBC	AML_>B=.TSKBCEK@=
aDC ���²�_�dJ@NHasnSFSaMNH< = Y.FSL_>B=.LH=.L_>B=6aM= Y0CEK@AMY^§H=El # A{FE>@>BAM=.LH= AML�>^CEas< F�GHFa|£ =.u�N\CEQ.AMFSLH=����²�_�´l
¨©Lk< F�GHF	CEL\CEaMFSTSF�J@A�VHK@F�Y.=.GH=oVW=.K{GHAM< FSJ]>BKBCEK@=:a|£ =.u�N\CEQ.AMFSLH=&���y�S�´l º =.K�NHL\C�GHAM< FSJ]>BKBCEQ.AMFSLH=
CEag>B=.K@L\C[>BAgnEC X J@AqnS=.G\C`a|£ ;,VHVW=.LHGHAMY.=d;�l
m:FE>BADCE< F`Y^§H=�AML6>^CEaMAq=.u�N\CEQ.AMFSLHAwJ@Aw=.KBC AMVWFE>BAMQ.Q0C[>BF&NHL< =.Q.Q.FcFS< FSTS=.LH=.F =.GAMJ@FE>BK@FSVWFHX

LHFSLOLH=.Y.=.J@JBCEK@ADCE< =.L_>B=eY.FSAMLHY.AMGH=.L_>B=eY.FSLOAMasn�NHFE>BFHXsC0nS=.L_>B=6Y.FSJ]>^CEL_>B=6GHAM=.aM=?>@>BK@AMY0C�b&=eVW=.K�ª
< =0CEfHAMaMAg>ihC�<cCETSLH=?>BAMY0C	j(l

�Z=.K@Ag±\Y^§HADCE< F	AML ±\LH=�Y^§H=�aM=oJ@FSaMNHQ.AMFSLHA4���y�S�Z= ���²�_�sJ@F�GHGHAMJ]±\LHF`a|£ =.u�N\CEQ.AMFSLH=oGHAqrtFSK@=.L_>BQEX
Y^§H=�K@AMJ@Y.K@Agn�ADCE< F	u�NHAtVW=.K¦Y.FS< F�GHAg>ihC �

���� �µ � b@p^jqp � ·
�H�

���
¢iCEY.=.LHGHF NHJ@F GH=.aMaM=o=.J@VHK@=.J@J@AMFSLHA{���y�S�{=.G ���²�_�{GH=.AtVWFE>B=.LHQ.ADCEaMA|X�>BK@F²n�ADCE< FH�

jqp
��' ���� (*) �~s� �» � � � � + » � � �+ » �/. � � b@pBjqp

��'wb@p ��H�
(*) }W� �» � � � �,+ » � � �+ » �/. �

º FSAMY^§{h= �� FSVW=.KBCoJ@NHaMaM={Y.F�FSK@GHAML\C[>B=`�» GH=.aHVHNHL_>BF º =ILHFSL	>BF�Y.Y0C�aDC:nECEK@ADCEfHAMaM=sGq£ AML_>B=.TSKBCEQ.AMFSLH=�» �DX\VWFSJ@J@ADCE< F&VWFSK]>^CEK@=�a|£ FSVW=.KBC[>BFSK@= �� J@FE>@>BF`AMaqJ@=.TSLHF Gq£ AML_>B=.TSKBCEaM=E�
jqp
��' ( ) ���� �~Z� �» � � � �,+ » � � �+ » �/. � � jqp

��' ( ) �
�H�
}W� �» � � � �,+ » � � �+ » �/. �

GHF²nS=¦J@A{h=ICELHY^§H=IVWFSK]>^C[>^Coa|£ FSVW=.KBCEQ.AMFSLH={GHA GH=.K@AgnECEQ.AMFSLH=�LH=.a J@=.Y.FSLHGHFd>B=.K@< AMLH={J@FE>@>BF�AMa J@=.TSLHF
GHAtAML_>B=.TSKBCEaM=El
m:FE>BADCE< FoAMLHFSag>BK@=�Y^§H=¦a|£ FSVW=.KBC[>BFSK@= �� X�Y^§H=¦Y.FSAML_nSFSaMTS=IGH=.aMaM=�GH=.K@AgnEC[>B=IK@AMJ@VW=?>@>BF�CEaMaM={Y.F�FSK�ª

GHAML\C[>B=�GH=.aoVHNHL_>BFPVWFE>B=.LHQ.ADC[>BF º X�VHN¦hFO=.J@J@=.K6J@FSJ]>BAg>BNHAg>BF G\CEaMa|£ FSVW=.KBC[>BFSK@= ������ X,Y^§H=�Y.FS<&ª
VWFSK]>^CeGH=.K@AgnEC[>B=&K@AMJ@VW=?>@>BF�CEaMaM=	VWFSJ@AMQ.AMFSLHA(GH=.aMaM=	Y0CEK@AMY^§H=El`¯N >@>^C0n�ADC X¯C6Y0CENHJBC6GH=.aMa|£ NHag>B=.K@AMFSK@=
GHAMVW=.LHGH=.LHQ0C`=.J@VHaMAMY.Ag>^C	GHA �~RG\CEaMaM=oY.F�FSK@GHAML\C[>B= �» �WF�Y.Y.FSK@K@=.K\hC&=?��=?>@>BN\CEK@=daDC&J@FSJ]>BAg>BNHQ.AMFSLH=E�

����Z� �~Z� �» � � � �,+ » � � �+ » � � ������\� �~Z� �» � � � �,+ » � � �+ » � ������H� �~Z� �» � � � �,+ » � � �+ »
VW=.K¦Y.NHAta|£ =.J@VHK@=.J@J@AMFSLH=dVHK@=.Y.=.GH=.L_>B=�GHAgn�AM=.LH=E�

jqp
��' ( � � ������\� �~Z� �» � � � �,+ » � � �+ » � ������H� �~Z� �» � � � �,+ » � � �+ » � � }

�H�
�+ »�� �/. �

¨©aWVHK@AM< F�>B=.K@< AMLH=:LH=.aMaDC�V\CEK@=.L_>B=.J@Aqu�N\CEGHKBC�AMLc>^CEaM=:=.J@VHK@=.J@J@AMFSLH=�h=oa|£ AML_>B=.TSKBCEaM=¦GHAinSFSaMNH< =,GHA
NHL\C`GHAgnS=.K@TS=.LHQ0C Y^§H=�VHN¦hFHX ® CEY.=.LHGHFcNHJ@F GH=.at>B=.FSK@=.<cC`GHA��dCENHJ@J.Xi=.J@J@=.K:>BKBCEJ ® FSK@<cC[>BF&AML�NHL
AML_>B=.TSKBCEaM=¦GHAWJ@NHVW=.K]±\Y.AM=,=.J]>B=.J@F`CEGcNHL\C�J@NHVW=.K]±\Y.AM=oCEfHf\CEJ]>^CELHQ0C�TSKBCELHGH=,G\C�=.J@Y.aMNHGH=.K@=,>BN >@>B=
aM=�J@FSK@TS=.L_>BA|l # AqnS=.GH=�Y.FSJ0h� Y^§H=d>^CEaM=�Y.FSL_>BK@AMfHN >BF h=dL�NHaMaMF&=dK@AM<cCELH=oJ@FSaMF`AMa�>B=.K@< AMLH=E�

jqp
��' ( � ������\� �~Z� �» � � � � + » � � � � � }W� �» � � � � + » � � �@� �H�+ » � �/. �

Y^§H=�J@AwCELHL�NHaMaDC	Y.FS< =�Y.FSLHJ@=.TSNH=.LHQ0CcGH=.aMa|£ =.u�N\CEQ.AMFSLH=�GHAqY.FSL_>BAML�NHAg>ihC l

¡



� "$#&%('�)�*,+.-	/0+ 3Z+?%(-	3Z5�-�%4+ -�� 34-	)�5�+ 5�+��¯%(-	)�*:'�5�-	/��(+��¯%(' 

7 - 5�+19¦-	3Z+09���'

& FSfHfHADCE< F�FSKBC�=.JBCE< AML\CEK@=(a|£ CELHG\CE< =.L_>BFIGH=.aMaM=(J@FSaMNHQ.AMFSLHAEVW=.KwASVWFE>B=.LHQ.ADCEaMA[G\C[>B=4G\CEaMaM=4«4u�N\Cyª
Q.AMFSLHA4���y�S�Z=.G����²�_�{C	TSKBCELHGHA�GHAMJ]>^CELHQ.=�G\CEa�J@AMJ]>B=.<cC	GHA�Y0CEK@AMY^§H=Elsm:FE>BADCE< F�Y^§H=�aDC	GHAMJ]>^CELHQ0C
�» Y.FS< V\CEK@=&LH=.a(>B=.K@< AMLH= + » J@ADCeAML�< F�GHF6=.J@VHaMAMY.Ag>BFHXqLH=.a4GH=.LHFS< AML\C[>BFSK@=	GHA4=.L_>BKBCE<	fHA(TSaMAAML_>B=.TSKBCEaMA|X¯Y^§H=eY.FS< =kCEK@TSFS< =.L_>BFHX(LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH= � � + » � � l�rwCVHK@AM<cC�GHAMVW=.LHGH=.LHQ0C h=Y.FSL_>BAML�N\CoLH=.aMaDC¦nECEK@ADCEfHAMaM=��» =.G&AMa�J@NHF�J]n�AMaMNHVHVWFoAML&VWFE>B=.LHQ.=�GHA K(G¦hC,>B=.K@< AMLHA�Y^§H=IGH=.Y.K@=.J@Y.FSLHFY.FS< = »	��
 CeTSKBCELHGHA(GHAMJ]>^CELHQ.=El # A(VHN¦hF�GHAM< FSJ]>BKBCEK@=	Y^§H=`=.J@J@AZLHFSLRCETSTSAMNHLHTSFSLHFeL�NHaMaDCeCEaMaDCKBCEGHADCEQ.AMFSLH= VW=.K �� �Sl º FSJ@J@ADCE< Fu�NHAMLHGHA�CGH=.LHFS< AML\C[>BFSK@= J@FSJ]>BAg>BNHAMK@=cC + » J@=.< VHaMAMY.=´ª< =.L_>B=dK.XH=dVWFSK]>^CEK@aMF ® NHFSK@AqG\CEatJ@=.TSLHF GHAtAML_>B=.TSKBCEaM=El
¨©aqGHAMJ@Y.FSK@J@F`J@A ® C	VHAEhNkY.FS< VHaMAMY0C[>BF	VW=.KIaDC�GHAMVW=.LHGH=.LHQ0C&G\C&K�Y.FSL_>B=.L�N >^C`LH=.aMa|£ CEK@TSFS< =.L_>BF

GH=.aMaM=4GH=.LHJ@Ag>ihC¦GHA_Y0CEK@AMY0CI=ZGHA_Y.FSK@K@=.L_>B=El2;OTSKBCELHGHA_GHAMJ]>^CELHQ.=EX[AML ® C[>@>BA|X0AMaE>B=.K@< AMLH= + » � 0 �» � �» � 0GHAgnS=.L_>^C XiCEatVHK@AM< F	FSK@GHAMLH=E�

0 �» � �» � 0I� » � � �» � � �� » � � » �
�» � � �»
» � » � �» � � ��

GHF²nS=U�� h=�AMatnS=.K@J@FSK@=�GHA,�» l¦¨{>B=.K@< AMLHAtJ@NHY.Y.=.J@J@Agn�A2LH=.aMaMF J]n�AMaMNHVHVWF Y.FSL_>B=.LHTSFSLHFkK,C GH=.LHFS< A ªL\C[>BFSK@=,=oVWFSJ@J@FSLHF	=.J@J@=.K@=o>BKBCEJ@Y.NHKBC[>BA|lZ³oNHAMLHGHA|X�C�TSKBCELHGHAWGHAMJ]>^CELHQ.=oG\CEaWJ@AMJ]>B=.<cC�GHA�Y0CEK@AMY^§H=EX
AtVWFE>B=.LHQ.ADCEaMA�GHAgnS=.L_>^CELHFH�

�µ&�.�» � � � �
jqp
��' » (*) �~Z� �» � � � � » � � �

�» � � ��
� � �/. � ��� $_�

·c�.�» � � � �
�

��'wb@p » (*) }W� �» � � � � » � � �
�» � � ��
�
� �/. � �|� � �

GHF²nS=cJ@A&h=`AMVWFE>BAMQ.Q0C[>BFeGHAZ=.J@J@=.K@=cLH=.a4n�NHFE>BF ��b � b@p²X¯j � jqp´��¨©a(>B=.K@< AMLH= �» � � �� � � >BKBC6TSaMACEK@TSFS< =.L_>BA¯GH=.TSaMAwAML_>B=.TSKBCELHGHA¯AMLHGHAMY0C u�N\CEL_>BFea|£ FSLHG\C =.aM=?>@>BK@FS<cCETSLH=?>BAMY0C`VHK@F²nS=.LHAM=.L_>B=&G\CEaMaM=
V\CEK]>BAsVHAEhN�GHAMJ]>^CEL_>BAsGH=.a�J@AMJ]>B=.<cC�Y^§H=eAMK@KBCEGHADC h=kK@Ag>^CEK@G\C[>^C6K@AMJ@VW=?>@>BF�CEaMa|£ FSLHG\C�VHK@F²nS=.LHAM=.L_>B=
G\CEaMaM=dV\CEK]>BAwn�AMY.AMLH=El:¨©L�CEag>BK@=�V\CEK@FSaM=EXWAMat>B=.K@< AMLH= �» � � �� � � GH=?>B=.K@< AML\C AMat>B=.< VWFcY^§H=	a|£ FSLHG\C=.aM=?>@>BK@FS<cCETSLH=?>BAMY0C�AM< VHAM=.T_C&CEG�C[>@>BKBC0nS=.K@JBCEK@=�AMaqJ@AMJ]>B=.<cC l
«4JBCE< AMLHADCE< FFSKBC�u�N\CEaMA�J@ADCELHF�aM=kY.FSLHGHAMQ.AMFSLHA�Y^§H=6GH=.fHfWFSLHFU=.J@J@=.K@=�J@F�GHGHAMJ ® C[>@>B=eJ@=6J@A

n�NHFSaM=�Y^§H=d>^CEaM=o>B=.K@< AMLH=�VWFSJ@JBC&=.J@J@=.K:>BKBCEJ@Y.NHKBC[>BFHl# =�aDCInS=.aMF�Y.Ag>ihC:GH=.aMaM=ZY0CEK@AMY^§H=ch=ZnWXSAML�>^CEaM=Z>B=.< VWF,=.J@J@=�J@A JBCEKBCELHLHF,J@VWFSJ]>^C[>B=�GHA�-�� �» � � �� �@� � l¨©a(K@Ag>^CEK@GHFkAML_>B=.K@LHF6CEa2J@AMJ]>B=.<cCkJBCEK\hCk>BKBCEJ@Y.NHKBCEfHAMaM=�u�N\CELHGHFe>^CEaM=	GHAMJ]>^CELHQ0CkJBCEK\hCeVHAMY.Y.FSaDCcK@A ª
J@VW=?>@>BF�CEaMaM=`GHAM< =.LHJ@AMFSLHA4GH=.asJ@AMJ]>B=.<cC X » � l³oNHAMLHGHAZaDC�Y.FSLHGHAMQ.AMFSLH=Oh=E� -�� �» � � �� �@� ��� » � FHX=.u�NHAgnECEaM=.L_>B=.< =.L_>B=E� - � � ld¨©L�>^CEa2Y0CEJ@F6aM=�Y0CEK@AMY^§H=&LHFSLUC0n�KBCELHLHFeAMa¯>B=.< VWFkGHA2Y0CE<	fHADCEK@=CEVHVHK@=.Q.Q0CEfHAMaM< =.L_>B=oaM=oaMFSK@F	VWFSJ@AMQ.AMFSLHAWGHNHKBCEL_>B=�AMaW>B=.< VWF&Y^§H=�a|£ FSLHG\C	AM< VHAM=.T_C�CEG6C[>@>BKBC0nS=.K�ª
JBCEK@=dAMaqJ@AMJ]>B=.<cC l
¯N >@>^C0n�ADC XHJ@=onSFSTSaMADCE< F�Y^§H=�L�NHaMaDC�K@=0CEaM< =.L_>B=oY0CE<	fHA�LH=.aqJ@AMJ]>B=.<cC�GHNHKBCEL_>B=�a|£ AML_>B=.K]nECEaMaMF

GHA¦>B=.< VWF�Y.FSLHJ@AMGH=.KBC[>BFHXIGHFSfHfHADCE< FRK@AMY^§HAM=.GH=.K@=CELHY^§H=�Y^§H=�AMLP>^CEaM=�AML_>B=.K]nECEaMaMFUGHA¦>B=.< VWF
aM=kY0CEK@AMY^§H=eAMLO< F²n�AM< =.L_>BF�<cCEL_>B=.LHT_CELHFUaDCaMFSK@F�nS=.aMF�Y.Ag>ihC X4VWFSAMY^§{h=eAMa{VWFE>B=.LHQ.ADCEaM= nS=?>@>BFSK@=
GHAMVW=.LHGH=6G\CEaMaM=kY.FSK@K@=.L_>BA|XsY.AMF2h=eG\CEaMaM=cnS=.aMF�Y.Ag>ihC�GH=.aMaM=eY0CEK@AMY^§H=El # =CEGO=.J@=.< VHAMFUaM=eY0CEK@AMY^§H=
J@Ag>BN\C[>B= CEaMaM=&=.J]>BK@=.< Ag>ihC6FSVHVWFSJ]>B=`GH=.aZJ@AMJ]>B=.<cC6FSJ@Y.AMaMaDCELHFeAML ® CEJ@=EX2=`LH=.a4>B=.< VWF �» � � �� � � aDC® CEJ@=IGH=.aMa|£ FSJ@Y.AMaMaDCEQ.AMFSLH=4J@AHAML_nS=.K]>B=EX_a|£ CEQ.AMFSLH={GHA�>^CEaMA�Y0CEK@AMY^§H=IJBCEK\hCoK@=.Y.AMVHK@F�Y0CE< =.L_>B=�AMLHGH=.fWFSaMAg>^C
CkY0CENHJBCkGH=.a(K@Ag>^CEK@GHFcAML_>B=.K@LHF6CEa¯J@AMJ]>B=.<cC ld¢\FSK@<	NHaM=.K@=.< FkCEGH=.J@J@F6aDC Y.FSLHGHAMQ.AMFSLH=	Y^§H=&GH=?nS=
=.J@J@=.K@= J@F�GHGHAMJ ® C[>@>^CkJ@=`J@A(n�NHFSaM=&Y^§H=`AMa2K@Ag>^CEK@GHFeAML_>B=.K@LHF�CEa(J@AMJ]>B=.<cCkLHFSLUY0CENHJ@A4NHLHF6J ® CEJBCyª
< =.L_>BF�CETSTSAMNHL_>BAgnSFk>BKBCka|£ =.< AMJ@J@AMFSLH=�G\CeV\CEK]>B=`GH=.aMaM=	J@AMLHTSFSaM=	J@FSK@TS=.L_>BA|l�;,< < =?>@>BADCE< FcY^§H=





aM=�Y0CEK@AMY^§H=�FSJ@Y.AMaMaMAMLHF&=.G�AMK@KBCEGHAMLHF Y.FSL�NHL\C ® K@=.u�NH=.LHQ0CeCELHTSFSaDCEK@=��:l:rwC aMNHLHTS§H=.Q.Q0CcGq£ FSLHG\C
GH=.aMaDCaMNHY.=�h=kG\C[>^C�G\C�� � ��' � ���:lRm:=.a{>B=.< VWF �» � � �� � � aDC ® CEJ@=eGH=.aMa|£ FSJ@Y.AMaMaDCEQ.AMFSLH=`GH=.aMaM=Y0CEK@AMY^§H=dY0CE<	fHADC	GHA�� �» � � �� � � l��oY.Y.FSK@K@=dY^§H=d>^CEaM=�Y0CE<	fHADCE< =.L_>BF&J@ADC&VHAMY.Y.FSaMF&K@AMJ@VW=?>@>BF Cc��'AMLe>BN >@>BAqAtVHNHL_>BAtGH=.awJ@AMJ]>B=.<cC XHY.AMF2h=E�

� » �
� � ��'

G\C&Y.NHA|X\AMLHGHAMY0CELHGHF&Y.FSL	�eaDC ® K@=.u�NH=.LHQ0C �
� » �
� � �

F²n�nS=.K@FH�
» � � �

� � �
¨©LPCEag>BK@AZ>B=.K@< AMLHA|X2aM=cGHAM< =.LHJ@AMFSLHAsGH=.a�J@AMJ]>B=.<cCGH=.fHfWFSLHFU=.J@J@=.K@=6VHAMY.Y.FSaM=cK@AMJ@VW=?>@>BFUCEaMaDC

aMNHLHTS§H=.Q.Q0C�Gq£ FSLHG\C	��GH=.aMaDC6aMNHY.=`=.< =.J@JBC X2J@=cJ@A4n�NHFSaM= Y^§H=cAMa4K@Ag>^CEK@GHF6AML_>B=.K@LHFCEaZJ@AMJ]>B=.<cC
LHFSLdY0CENHJ@A_NHLHF:J ® CEJBCE< =.L_>BF¦K@=.aDC[>BAgnSF�>BKBC�aM=4FSLHGH=4VHK@F²nS=.LHAM=.L_>BA�G\CEASGHAgnS=.K@J@A_Y.=.L_>BK@A_=.< =?>@>BAg>BFSK@A|l# AwVHN¦hF`nS=.K@Ag±\Y0CEK@=�AML�< F�GHF`=.u�NHAgnECEaM=.L_>B=daDC&LH=.Y.=.J@J@Ag>ihCcGH=.aMaDC	J@NHGHGH=?>@>^CcY.FSLHGHAMQ.AMFSLH=EX\LH=.a
< F�GHF,J@=.TSNH=.L_>B=El�rwC,K@AMY^§HAM=.J]>^C XEY.FS< =sn�AMJ]>BFHX2h={u�NH=.aMaDC:GHA VWFE>B=.K¯>BKBCEJ@Y.NHKBCEK@=EXSLH=.aMaMF,J]n�AMaMNHVHVWF
GH=.atVWFE>B=.LHQ.ADCEaM=onS=?>@>BFSK@=EX\Aq>B=.K@< AMLHA�AML �» � � �» � » K@AMJ@VW=?>@>BF CEa�>B=.K@< AMLH=�GHAqFSK@GHAMLH=�Q.=.K@FHlrtFeJ]n�AMaMNHVHVWFeGH=.aMa|£ AML_>B=.TSKBCELHGHFcLH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=&GH=.a2VWFE>B=.LHQ.ADCEaM=�nS=?>@>BFSK@=��aMAM< Ag>^CELHGHF�Y.A|X
VW=.K¦J@=.< VHaMAMY.Ag>ihC X C&Y.FSLHJ@AMGH=.KBCEK@=daDC&Y.FS< VWFSLH=.L_>B=ox\�ch=E�

~�
�� �» � � � � » � � �» � �» � � ��» � �
�H�
~�
�� � � » � � � �

�
» � ~�
�� � � » � � � �|���y�

GHF²nS=:a|£ NHag>BAM< F¦>B=.K@< AMLH=EX_Y^§H=InEC�Y.FS< =����y� » � �2VHN¦hFd=.J@J@=.KZ>BKBCEJ@Y.NHKBC[>BF�C�TSKBCELHGHAHGHAMJ]>^CELHQ.=El;,< < =?>@>BADCE< F	FSKBC&Y^§H=&~�
�J@ADC&NHL\C ® NHLHQ.AMFSLH=dVW=.K@AMF�GHAMY0C �
~�
 � ~ p
 � ��� ��� � �

¨©atKBCEVHVWFSK]>BF&>BKBC&AMa�J@=.Y.FSLHGHF >B=.K@< AMLH=�=.G�AMaqVHK@AM< F	LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=����Uh=dCEaMaMFSKBC �
� » ��

Y^§H=�GH=?nS=�=.J@J@=.K@=�< FSag>BF&< AMLHFSK@=oGHAtNHLHFHlZm:=dJ@=.TSNH=E�
� » � � �

G\C&Y.NHA|�
» � � �

��' � � �
��'� � �

¨©LGH=?±\LHAg>BAgnEC&VWFSJ@J@ADCE< F&GHAMK@=dY^§H=�AMa�>B=.K@< AMLH= �» � � �� � � LH=.aMa|£ CEK@TSFS< =.L_>BF&GH=.aMa|£ AML_>B=.TSKBCELHGHFLHFSL h=dAM< VWFSK]>^CEL_>B=oJ@=dJ@FSLHF J@F�GHGHAMJ ® C[>@>B=�=.L_>BKBCE<	fW=daM=�Y.FSLHGHAMQ.AMFSLHA	- � � = » � � �tl
�Z=.GHK@=.< F	>BN >@>^C0n�ADC�>BKBC�VWF�Y.F	Y^§H=�u�N\CEL_>BF&GH=?>@>BF&J@AqCEVHVHaMAMY0C�J@FSaMF	CEa�VWFE>B=.LHQ.ADCEaM=¦nS=?>@>BFSK@=�µ�=dLHFSL�C&u�NH=.aMaMF`J@Y0CEaDCEK@= �	l

�



� � -	5�+.-�*,+.# )�'�5�+�5�+�	�# /.#
;,< < =?>@>BADCE< F�CEGH=.J@J@F�Y^§H=:=.L_>BKBCE<	fW=¦aM=IGHAMJ@NHTSN\CETSaMADCELHQ.=�< =.LHQ.AMFSL\C[>B=ILH=.aMaDCoJ@=.Q.AMFSLH=:VHK@=.Y.=´ª
GH=.L_>B=dJ@ADCELHF	J@F�GHGHAMJ ® C[>@>B=�=oY^§H=dAMa�K@Ag>^CEK@GHF �» � � �� � � AML_>B=.K@LHF`CEa�J@AMJ]>B=.<cC	J@ADC�>BKBCEJ@Y.NHKBCEfHAMaM=El h«® CEY.AMaM=4nS=.GH=.K@=IY^§H={>^CEaM=s>B=.K@< AMLH=sVHN¦hFo=.J@J@=.K2>BKBCEJ@Y.NHKBC[>BFoJ@FSaMF,LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=�GH=.a�VWFE>B=.LHQ.ADCEaM=
nS=?>@>BFSK@= �µ�Xt<cCeLHFSLRAML�u�NH=.aMaDCeGH=.a4VWFE>B=.LHQ.ADCEaM=	J@Y0CEaDCEK@= �	lq¨©LR=?��=?>@>BA|XtJ@= LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=
GH=.atVWFE>B=.LHQ.ADCEaM=�J@Y0CEaDCEK@=�VWFSLHADCE< F �» � � �� � � � � XH>BK@F²n�ADCE< FH�

·c�.�» � � � �
�

��'wb@p » (*) }W� �» � � � � » � � � �/. �
=su�NH=.J]>BF�h=sJ@=.< VHaMAMY.=.< =.L_>B=ZAMa_VWFE>B=.LHQ.ADCEaM=Z=.aM=?>@>BK@FSJ]>^C[>BAMY.F:TS=.LH=.KBC[>BF,LH=.a�VHNHL_>BFe�» G\CEaMaDCIY0CEK@AMY0C>BFE>^CEaM=6GH=.a:J@AMJ]>B=.<cC X�Y.FSJ]>^CEL_>B=LH=.a¦>B=.< VWFHl �Z=.GHADCE< FUu�NHAMLHGHA:Y^§H=EXIJ@=nSFSTSaMADCE< F�K@=.LHGH=.K
Y.FSL_>BF�GH=.a�Y.FSL_>BK@AMfHN >BF�GH=.a�VWFE>B=.LHQ.ADCEaM=���CEaMaDC�TS=.LH=.KBCEQ.AMFSLH=kGHA{FSLHGH=k=.aM=?>@>BK@FS<cCETSLH=?>BAMY^§H=EX
LHFSL6VWFSJ@J@ADCE< F&CEK@K@=.J]>^CEK@=EXHY.FS< = ® C[>@>BFHX aMF&J]n�AMaMNHVHVWF`CEa�VHK@AM< F	FSK@GHAMLH=El4;,LHQ.AMY^§{h= ® CEK�NHJ@F`GHA
J]n�AMaMNHVHVHAZCEGRFSK@GHAMLHA(VHAEhNU=.aM=?nEC[>BA|Xoh=`Y.FS< F�GHF ® CEKdNHJ@F�GH=.aMaMF6J]n�AMaMNHVHVWFHXt>BN >@>BFSKBCknECEaMAMGHFHXtGH=.a
VWFE>B=.LHQ.ADCEaM=¦nS=?>@>BFSK@=EXH=oGH=.aMaDC�Y.FSLHGHAMQ.AMFSLH=,GHAqrtFSK@=.L_>BQoY^§H=dCEfHfHADCE< F�AM< VWFSJ]>BF�CEA�VWFE>B=.LHQ.ADCEaMA|�

���� �µ � b@p^jqp � ·
�H�

���
¯KBCEJ@Y.NHKBCELHGHF,AMa_K@Ag>^CEK@GHFIAML_>B=.K@LHF,CEa�J@AMJ]>B=.<cC Xya|£ =.J@VHK@=.J@J@AMFSLH=sGH=.a�VWFE>B=.LHQ.ADCEaM=(nS=?>@>BFSK@={GHAgnS=.L_>^C �

�µ&�.�» � � � �
jqp
��' » (*) �~Z� �» � � � � » � � � �/. � �|�S�S�

# FSJ]>BAg>BNHADCE< F�AMLku�NH=.J]>^C&=.J@VHK@=.J@J@AMFSLH=�C �~�AMaWVHK@F�GHFE>@>BF	}w�-iX GHF²nS=�FSKBC	aDC�GH=.LHJ@Ag>ihC	GHA�Y0CEK@AMY0C�}
h=dY0CEaMY.FSaDC[>^C	CEaq>B=.< VWF � � » � � l # AtFE>@>BAM=.LH=�u�NHAMLHGHA|�

�µ&�.�» � � � �
jqp
��' » (*) }W� �» � � � � » � � �[�- �/. �

m:FE>BADCE< FkFSKBCeY^§H=EX¯J@= C0nS=.J@J@AM< FCeY^§H= ® CEK@=`Y.FSLUNHL\C6J@AMLHTSFSaDCcY0CEK@AMY0CeVHNHL_>BA ® FSK@< =	=EXwa|£ AML�ª
>B=.TSKBCEaM=dLH=.aMa|£ NHag>BAM<cC�=.J@VHK@=.J@J@AMFSLH=�J@Y.K@Ag>@>^C`JBCEK@=.fHfW=�J@=.< VHaMAMY.=.< =.L_>B= � �-il º =.K,NHLJ@AMJ]>B=.<cC`GHAY0CEK@AMY^§H=d=.J@J@F JBCEK\hC �

��� � � �- ��� � � ���
	��
GHF²nS=&aDC J@FS< <cC`nECcY0CEaMY.FSaDC[>^CcCEaw>B=.< VWFkK@Ag>^CEK@G\C[>BF � � » � � l �oKBC X�AMaw< FS< =.L_>BFkGHA¯GHAMVWFSaMFGHAtNHL�J@AMJ]>B=.<cC h=dGH=?±\LHAg>BF`Y.FS< =E�

� � ��� � � �» � �
VW=.K¦Y.NHAoh=E�

�� � ��� � � � �» �
�

� �
=.G�AML ±\LH=EX\AMa�VWFE>B=.LHQ.ADCEaM=onS=?>@>BFSK@=dGHAgn�AM=.LH=E�

�µ � jqp
��' » �� � � � ���
	��

m:FE>BADCE< F Y^§H=&AMawVWFE>B=.LHQ.ADCEaM=dnS=?>@>BFSK@= �µ�GHAMVW=.LHGH=	J@FSaMFcG\CEaMaDC GH=.K@AgnEC[>^C`>B=.< VWFSKBCEaM=�GH=.a2< F[ª
< =.L_>BF6GHA2GHAMVWFSaMFkGH=.a(J@AMJ]>B=.<cC l �oKBC Xq< =.L_>BK@=EXtY.FS< =&JBCEVHVHADCE< FHX�VW=.K�NHLUJ@AMJ]>B=.<cCk=.aM=?>@>BK@A ª
Y0CE< =.L_>B=	LH=.N >BK@FHX�AMa¯< FS< =.L_>BFcGHA¯GHAMVWFSaMF LHFSL�GHAMVW=.LHGH=�G\CEaMaDC`J@Y.=.ag>^CcGH=.aMa|£ FSK@AMTSAMLH=EXiVW=.K,NHL

$



J@AMJ]>B=.<cCY0CEK@AMY.F�=.J@J@FULH=eGHAMVW=.LHGH=El�¯N >@>^C0n�ADC X4aDCGH=.K@AgnEC[>^CGH=.a�< FS< =.L_>BFGHA{GHAMVWFSaMFLHFSL
GHAMVW=.LHGH= AML CEaMY.NHL�Y0CEJ@FG\C6>^CEaM=`J@Y.=.ag>^C l 	{A²hF ® C�J@AsY^§H=ca|£ =.J@VHK@=.J@J@AMFSLH= >BK@F²nEC[>^C6VW=.K�AMa4VWF[ª
>B=.LHQ.ADCEaM=dnS=?>@>BFSK@=&J@ADC`nECEaMAMG\C AML�>BN >@>BA2A¯Y0CEJ@A|XqCELHY^§H=	J@=	J@A¯>BKBC[>@>^CcGHA¯NHL\CkJ@AMLHTSFSaDC`Y0CEK@AMY0CcAML
< F²n�AM< =.L_>BFHl

�Z=.GHADCE< FkCEGH=.J@J@FeGHA2Y0CEaMY.FSaDCEK@=dAMawVWFE>B=.LHQ.ADCEaM=�J@Y0CEaDCEK@=El�rwC0nSFSK@ADCE< F AMLY.F�FSK@GHAML\C[>B=�Y0CEK�ª
>B=.J@ADCELH=EXHY.FSLeAMaWGHAMVWFSaMF�GHAMK@=?>@>BF&aMNHLHTSF	a|£ CEJ@J@=oQEl4;,< < =?>@>BADCE< F�AMLHFSag>BK@=,GHA�=.J@J@=.K@=dLH=.a�n�NHFE>BF
��j � jqp �sb � b@p?�´lZrwC&Y.FSLHGHAMQ.AMFSLH=�GHAwrtFSK@=.L_>BQdAM< VHaMAMY0C�Y^§H=�J@ADC �

���� �µ � � µ
�  � jqp

��' � � 
»�� � � ��

�´» � � ��� jqp ��' »�� � � � »
� � �

F CELHY^§H=EXiAML6LHFE>^CEQ.AMFSLH=onS=?>@>BFSK@ADCEaM=E�
���� �µ � � jqp

��' »�� � �� � »
�
� � � � �»

¨©< VWFSLHADCE< F�FSKBCdaDCdY.FSLHGHAMQ.AMFSLH=¦GHAWrtFSK@=.L_>BQEX Y^§HAM=.GH=.LHGHF	a|£ NHTSN\CETSaMADCELHQ0CoGHA\>^CEaM=¦=.J@VHK@=.J@J@AMFSLH=
C �

� �� � �
·
�H�Y.AMF2h=E�

� ·
�H�

� jqp � �
��' » � � �� � » � � ��� � �»

¨©L_>B=.TSKBCELHGHF VWFSAtK@AMJ@VW=?>@>BF C	>0X\J@AtFE>@>BAM=.LH=E�
· � �

��'wb@p » � � � � » � �� � � �» � � ��� � ��� � �
GHF²nS=�J@A�nS=.GH=dVW=.K\hF&J@NHfHAg>BF&Y^§H=�aDC�Y.FSJ]>^CEL_>B=dCEGHGHAg>BAgnEC�GH=?nS=d=.J@J@=.K¦L�NHaMaDC X�GHF²nS=.LHGHF`AMa�VWFE>B=.L�ª
Q.ADCEaM=oK@AMGHNHK@J@AwC&u�NH=.aMaMF&J]>^C[>BAMY.FH�

�
��'wb@p » � � � �»

u�N\CELHGHF:J@ADC �� � � l2m:FE>BADCE< F�Y^§H=sCELHY^§H=ZLH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=ZJ@Y.K@Ag>@>^C�VW=.KtAMaSVWFE>B=.LHQ.ADCEaM=2J@Y0CEaDCEK@=EXaM=�TSKBCELHGH=.Q.Q.=�C&J@=.Y.FSLHGHFc< =.<	fHK@F	nECELHLHF Y0CEaMY.FSaDC[>B=�CEa�>B=.< VWF`K@Ag>^CEK@G\C[>BF�� � � » � � � �;,fHfHADCE< F�AML GH=?±\LHAg>BAgnECdFE>@>B=.L�N >BF�GH=.aMaM=:=.J@VHK@=.J@J@AMFSLHAWVW=.KsAiVWFE>B=.LHQ.ADCEaMAHnS=?>@>BFSK@=,=,J@Y0CEaDCEK@=
K@=.aDC[>BAgn�AqCEG�NHL�GHAMVWFSaMF�nECEK@ADCEfHAMaM=,LH=.aq>B=.< VWFHlZrt=d=.J@VHK@=.J@J@AMFSLHAwFE>@>B=.L�N >B=dJ@FSLHFH�

· � �
��'wb@p »�� ��� � � » � ��
	 � �» � �

� �
���
	�� �|�E�_�

�µ � jqp
��' » �� � � � ���
	�� �|�[���

����
����������� �������������  "!# ��$����%���&�'!��  ��(��)�!# �� *#!����()+ ��,%-�(��*.�()�� ���,%�!��� ��()����$��!�� �0/ ����%���������� �.)��21�3����(��%-��4 ��()�5(��!�� �2��6(!���!����7���8�:9;�: � ���!�)�������)��$��*<� � ��%�%-�$� )=���(��� �.>-!��������? "!# ��@!��A%���� �����.�"��� )��.>�� )CBD#E-F BGAH#I@J *.����!.���!�%�%-�()�����6:�,KML

� �



� � )�5�-�'�/.',%2%434# 7 - � )�',%4+09¦- �`'�)�'�34-�%(-�5�-	/`5�+�	�# /.#�� 9¦-	/ 

9¦# /.# 5�'�+19¦-	7 	�+

r4£ =.J@VHK@=.J@J@AMFSLH=&>BK@F²nEC[>^CcVW=.KoA2VWFE>B=.LHQ.ADCEaMAw=.aM=?>@>BK@F�GHAML\CE< AMY.AtK@=.aDC[>BAgn�A2CEG�NHL�GHAMVWFSaMFcVHN¦hFeFSKBC
=.J@J@=.K@=cN >BAMaMAMQ.Q0C[>^CkVW=.K�AMa4Y0CEaMY.FSaMFeGH=.AsY0CE< VHAZ«$= ¬�= GHA4Y.FSLHJ@=.TSNH=.LHQ0C�VW=.KdAMa4Y0CEaMY.FSaMF6GH=.a
nS=?>@>BFSK@=�GHA º F���L_>BAMLHTk=�GH=.aMa|£ =.LH=.K@TSADC&AMK@KBCETSTSADC[>^C l 	{FSL_n�AM=.LH=�aDC0nSFSKBCEK@=�AML�Y.F�FSK@GHAML\C[>B=dJ ® =.K@A ª
Y^§H=EXtY.FSLUAMa¯GHAMVWFSaMFcVWFSJ]>BFeLH=.aMa|£ FSK@AMTSAMLH=�=.G�FSK@AM=.L_>^C[>BFkaMNHLHTSFea|£ CEJ@J@=	QEl�rt=	Y.FS< VWFSLH=.L_>BA(GH=.a
VWFE>B=.LHQ.ADCEaM=,nS=?>@>BFSK@=�JBCEKBCELHLHFcCEaMaMFSKBC �

µ �U� jqp
��' � Y.FSJ��

»
µ	� ��� jqp��' � J@AML
�

»
µ	� �¥�

=.G�AMaqVWFE>B=.LHQ.ADCEaM=oJ@Y0CEaDCEK@=E�
· � �

��'wb@p � » � � �
» � � Y.FSJ��

º =.K Y0CEaMY.FSaDCEK@=eAIY0CE< VHA � = � ® CEK@=.< FRFSKBC�NHJ@F�GH=.aMaM=e=.J@VHK@=.J@J@AMFSLHA:GH=.a¦TSKBCEGHAM=.L_>B=6=�GH=.a
K@FE>BFSK@=�AML6Y.F�FSK@GHAML\C[>B=�J ® =.K@AMY^§H=E�

�� · �8� ·
� »�
» � �» �

·
� ���
�:� �

» J@AML�� �
·
�  � 

���� �µ � �»» � J@AML���� �� �
� » µ	�¯J@AML
�S� � �

�  � » µ	�´���I�
��» J@AML�� � ��  µ �Z� �

� »
��µ	� » J@AML��S���I�

� » � �� » � » µ	�´� � �
� �
µ � �

º FSAMY^§{h=
���� ���� �µ

=
������ �� · � � �µd� �H�

>BK@F²n�ADCE< FH�
� ��� � �|�S¼S�
� � � � �|�E¡_�
� � � jqp

��' J@AML��» � � � � � ���
	��� � � � � � ���
	��» � �|� S�
� ��� �

��'wb@p � Y.FSJ��» � � � � � ���
	���´» �  � � � ���
	��» � � �|�E�_�
� � � �

��'wb@p J@AML
�» � � � � � ���
	��� �
� � � � � ���
	���´» �  � � � ���
	��» � � �|��$_�

� � � � ��� � �
��� �y�

�S�



³oNH=.J]>B=�=.u�N\CEQ.AMFSLHA � < FSJ]>BKBCELHF`Y^§H=dAtY0CE< VHAt«1=�¬ J@FSLHF`FSK]>BFSTSFSL\CEaMA�a|£ NHLHF CEaMa|£ CEag>BK@F � l¨©LHFSag>BK@=	LHFE>BADCE< FcaDCcVHK@=.J@=.LHQ0CeGHA2>B=.K@< AMLHA¯Y^§H=&§\CELHLHFeNHL\CkGHAgnS=.K@JBCeGHAMVW=.LHGH=.LHQ0CkG\CEaMaDC
GHAMJ]>^CELHQ0C�K �s>B=.K@< AMLHAsY^§H=enECELHLHFUY.FS< =��y� » X¦�y� » � X:�y� » � l�2CEaMAs>B=.K@< AMLHA|X(Y.FS< =knS=.GHK@=.< F>BKBCeNHL�C[>@>BAM< FHX�§\CELHLHF�J@AMTSLHAg±\Y0C[>BA¯±\J@AMY.A4GHAgnS=.K@J@A|l&¨©LRV\CEK]>BAMY.FSaDCEK@=EXqJ@FSaMFeA2>B=.K@< AMLHA(Y.FSLRGHA ª
VW=.LHGH=.LHQ0C �y� » Y.FSK@K@AMJ@VWFSLHGHFSLHF�CEG NHLq£ FSLHG\C�=.aM=?>@>BK@FS<cCETSLH=?>BAMY0C6Y.FSLOCEJ@J@F�Y.ADC[>BF>BKBCEJ@VWFSK]>BFGHAt=.LH=.K@TSADC l

	{FS< AMLHY.ADCE< FcY.FSL�AMa¯Y.FSLHJ@AMGH=.KBCEK@=&AMa¯Y0CE< VWF6CkTSKBCELHGHA2GHAMJ]>^CELHQ.=	G\CEaMaM=�J@FSK@TS=.L_>BA|l & FSf�ª
fHADCE< FHXsVW=.K AMLHAMQ.ADCEK@=EXZAML_>B=.LHGH=.K@Y.A:J@NHa¦J@AMTSLHAg±\Y0C[>BFRGH=.aI>B=.K@< AMLH=��STSKBCELHGHAIGHAMJ]>^CELHQ.=��Hl º =.K
® CEK@aMFHX VHK@=.LHGHADCE< F CEG�=.J@=.< VHAMF`AMaqY0CEJ@FcGHAtNHLq£ FSJ@Y.AMaMaDCEQ.AMFSLH=oJ@AML�NHJ@FSAMG\CEaM=El # CEVHVHADCE< F&AML ® C[>@>BA
Y^§H=&VWFE>BK@=.< FeVWFSA¯>BKBC[>@>^CEK@=	AMa¯Y0CEJ@F6GHA2NHLq£ FSJ@Y.AMaMaDCEQ.AMFSLH=�GHA¯>BAMVWFkTS=.LH=.K@AMY.F ® CEY.=.LHGHF6NHJ@F6GH=.a
>B=.FSK@=.<cC&GHAw¢\FSNHK@AM=.K.l
;,< < =?>@>BADCE< F�u�NHAMLHGHAtY^§H=�J@ADC �

 �  p�Y.FSJ � �
Y.FSL�Y^§H=�C0n�K@=.< FH�

� ���  p �cJ@AML�� �� ���  p � � Y.FSJ � �
¨©atKBCEVHVWFSK]>BF&>BKBC&AMaW>B=.K@< AMLH=�AML � =du�NH=.aMaMF`AML � LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=dGHAw¬¸h=E�� � �� � » �

� »
� � ��' »

� 
� ��' »

�
>^CEaM=�KBCEVHVWFSK]>BF h=�< FSag>BF&<cCETSTSAMFSK@=,GHAtNHLHF`VW=.K.�

»�� �W�H�|��'¯�
J@=R>^CEaM=�Y.FSLHGHAMQ.AMFSLH=�h=UJ@F�GHGHAMJ ® C[>@>^C X�h= ® CEY.AMaM=�nS=.GH=.K@=�Y^§H=�h=U< FSag>BFO<cCETSTSAMFSK@=�GHAdNHLHF1AMa
KBCEVHVWFSK]>BF�>BKBC�AMas>B=.K@< AMLH=kAML � =eu�NH=.aMaMF�AML � LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=6GH=.aMaDCY.FS< VWFSLH=.L_>B=��GH=.aY0CE< VWF =.aM=?>@>BK@AMY.FHl{¨©awKBCEVHVWFSK]>BF`>BKBC`AMaq>B=.K@< AMLH=dAML � =�u�NH=.aMaMF AML  ��LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=�GHA � �Y.FS< =�VHNHK@=dAML6u�NH=.aMaDC&GHA � �E��CEL\CEaMFST_CE< =.L_>B=onECEaM=E�

�\»
 � �

� »
� � ��' »

�
=ou�NHAMLHGHAqCELHY^§H=o>^CEaM=,KBCEVHVWFSK]>BF h=o< FSag>BF�<cCETSTSAMFSK@=:GHA�NHLHF&VW=.K »�� �W�H�|��'¯�´l(¨©LeGH=?±\LHAg>BAgnEC
VWFSJ@J@ADCE< FdGHAMK@=:Y^§H=EXHCdGHAMJ]>^CELHQ.=,< FSag>BF�<cCETSTSAMFSK@AHGH=.aMaDC�aMNHLHTS§H=.Q.Q0C�Gq£ FSLHG\C�Y.FSK@K@AMJ@VWFSLHGH=.L_>B=
CEaMa|£ FSJ@Y.AMaMaDCEQ.AMFSLH={GH=.aiGHAMVWFSaMFc��=,u�NHAMLHGHAiGH=.aMaDCdKBCEGHADCEQ.AMFSLH=¦=.< =.J@JBC_�4AMa\>B=.K@< AMLH=¦GHAiTSKBCELcaMNHLHT_C
GHFS< AML\CEL_>B=�h=�u�NH=.aMaMF`AML � l¨©L6>^CEaM=�J@Ag>BN\CEQ.AMFSLH=oAtY0CE< VHAqGHAgnS=.L_>^CELHFH�

� ��� �
� � � �
� � � jqp

��' � � � � ���
	��» � J@AML
�
� ��� �
� � � �

��'wb@p �
�
� �
���
	��
» � � J@AML��

� � � �
��� �(�M� �A6(!���6:�.� �����(� 6(!���%�� � ) 6:�<�.�"��� )�!# ���6(!��� �������!�)��.>���� *.����! �0/ !�%�%-�()�����6:�
	
�� )�� !# � ��A*.������!�����6���� B� ��!@���.� � ��!�6:�.��%-�.)��()+ ��
�A>����()+ ���� B� ��!����.� ��� �76:�.��%-�.)��()+ �� D����

�y�



# =.TSNH=dG\C`u�NH=.J]>B=�=.u�N\CEQ.AMFSLHA|�
��$� ����¥�
0 ��0I� � 0 � 0

	{AMF2h=`AZY0CE< VHAZ=.aM=?>@>BK@AMY.F�= <cCETSLH=?>BAMY.F6GH=.aMa|£ FSLHG\C X¯C�TSKBCELHGHAZGHAMJ]>^CELHQ.=EX2J@F�GHGHAMJ ® CELHF�aM=`< =´ª
GH=.J@AM< =�=.u�N\CEQ.AMFSLHAtJ@F�GHGHAMJ ® C[>@>B=�LH=.atY0CEJ@F GH=.aMaM=�FSLHGH=dVHADCELH=El�	�CEaMY.FSaMADCE< F�FSKBC&AMaWnS=?>@>BFSK@=�GHA
º F���L_>BAMLHTcCEJ@J@F�Y.ADC[>BF C	>^CEaM=�FSLHG\C l4¯K@F²n�ADCE< F ® CEY.AMaM< =.L_>B=E�

�� � �� � �� � �
jqp �� � ���� �»

�
�²¡�' � b@p � � � � � � � ���
	��» 	 � J@AML � � ���_�S�

�Z=.GHADCE< F¦Y^§H= �� h=sGHAMK@=?>@>BF:KBCEGHADCEaM< =.L_>B=2nS=.K@J@Foa|£ =.J]>B=.K@LHF,=sY^§H={GH=.Y.K@=.J@Y.={Y.FS< =:�y� » � l2¨©LHFSag>BK@=AMaq< F�GHNHaMF h=�<cCEJ@J@AM< F&VW=.K
� � '¯�S��l
³oN\CEL_>BF�n�AMJ]>BFUY.A�< FSJ]>BKBC�Y^§H=eNHLPGHAMVWFSaMFFSJ@Y.AMaMaDCEL_>B=c=.< =?>@>B=eaDC�VHAEhN TSKBCEL V\CEK]>B=eGH=.a ª

a|£ =.LH=.K@TSADC6LH=.aMaDC�Q.FSL\CGH=.asVHADCELHF �S=.u�N\C[>BFSK@ADCEaM=��HX¯< =.L_>BK@=Ph=cL�NHaMaDC�a|£ =.LH=.K@TSADC6=.< =.J@JBC�LH=.aMaDC
GHAMK@=.Q.AMFSLH=�GH=.atGHAMVWFSaMF	< =.GH=.J@AM< FHl

	�CEaMY.FSaMADCE< F`FSKBC AMa��\NHJ@J@Fk>BFE>^CEaM=�GHA �� C[>@>BKBC0nS=.K@J@FeNHL\CcJ@NHVW=.K]±\Y.AM=�J ® =.K@AMY0CcGHA¯KBCETSTSAMF K.X
Y.FSL�Y.=.L_>BK@F J@NHatGHAMVWFSaMFH�

� � � � � � � ( �� � �� � � � � �
��'wb@p ��� ( �� � ��� � Y.FSJ � �S� � Y.FSJ�� �

� �
¡�'wb@p ��� � jqp � �

¡�' �
�Z=.GHADCE< FRY^§H=�aDCRVWFE>B=.LHQ0CR>BFE>^CEaM=�Y^§H=�C[>@>BKBC0nS=.K@JBC�aDCRJ ® =.KBC�h=AMLHGHAMVW=.LHGH=.L_>B=G\CEa:KBCETSTSAMFHl
¨©LHFSag>BK@=EXsaDC�VWFE>B=.LHQ0C�>BFE>^CEaM=EXZY.FS< =6u�NH=.aMaDC�VW=.K`NHLHAg>ihC�GHAIJ@NHVW=.K]±\Y.AM=EX h=6VHK@FSVWFSK@Q.AMFSL\CEaM=kCEa
u�N\CEGHKBC[>BF GH=.aMaDC	GH=.K@AgnEC[>^C	J@=.Y.FSLHG\C GH=.at< FS< =.L_>BF`GHAqGHAMVWFSaMFHl
«4JBCE< AMLHADCE< F�FSKBCdaDCdVWFE>B=.LHQ0Cd>BFE>^CEaM=EX_>B=.LH=.LHGHF�Y.FSL_>BF	CELHY^§H=,GH=.Ai>B=.K@< AMLHAHY^§H=oCEfHfHADCE< F

±\L�u�NHA2>BKBCEJ@Y.NHKBC[>BFHl �Z=.GHK@=.< FkY^§H=&>^CEaMAw>B=.K@< AMLHA¯LHFSL�Y.FSL_>BK@AMfHNHAMJ@Y.FSLHF6CEa¯>BKBCEJ@VWFSK]>BFkLH=?>@>BF
GHAH=.LH=.K@TSADC l # n�AMaMNHVHVHADCE< FoAMa VHK@F�GHFE>@>BF ���� �� >B=.LH=.LHGHF�Y.FSL_>BF�GHA >BN >@>BAHA >B=.K@< AMLHA Y.FSL_>B=.L�N >BA
LH=.aMaM=�=.J@VHK@=.J@J@AMFSLHA{�|�[�[ª�� � �´l(¯K@F²n�ADCE< FH�

���� � ���²¡�' � b@p �(J@AML��(Y.FSJ���� �@�
� � » � � @�

�´»
	 � � �
�´»
	 �  �

»���
� �»�²¡�' � b@p J@AML � �» � � �@�

� � » �
@�
�´» � �

�@�
� � » �

� �
�´» � �

 �
» �  � ��

GHF²nS= �� h=�AMaInS=?>@>BFSK@=GHA º F���L_>BAMLHT TSA²hCUY0CEaMY.FSaDC[>BFHX{CEJ@J@F�Y.ADC[>BF�CEAI>B=.K@< AMLHA¦Y^§H=GHFS< AML\CELHF
C TSKBCELHGHAoGHAMJ]>^CELHQ.=El 	�CEaMY.FSaMADCE< F�FSKBC aDC VWFE>B=.LHQ0C < =.GHADC >BKBCEJ@VWFSK]>^C[>^C AML NHL VW=.K@AMF�GHFHl
m:FE>BADCE< FoY^§H=¦LH=.a ® CEK4aDCo< =.GHADCoAMLHY.FSL_>BK@ADCE< FoNHL\C�J@FS< <cCoGHA >B=.K@< AMLHAHY.FSL_>B=.LH=.L_>BAiVHK@F�GHFE>@>BA
GHAtV�Y.FSL6aM=�J@NH=�GH=.K@AgnEC[>B=El4¨s>B=.K@< AMLHA�GH=.aq>BAMVWFH�

�@� �  �p � � J@AML � � Y.FSJ � �
§\CELHLHFoF²n�n�ADCE< =.L_>B=snECEaMFSKw< =.GHAMF:L�NHaMaMFHl2rwC:J]>B=.J@JBCoY.FSJBCh=ZnS=.KBCoVW=.K2A_>B=.K@< AMLHA  � l2¨�>B=.K@< AMLHAAML @� §\CELHLHF NHL6nECEaMFSK�< =.GHAMF&G\C[>BF`G\C �

@� ���  �p � � Y.FSJ � � � ���  �p � �
�

< =.L_>BK@=dA�>B=.K@< AMLHA � � G\CELHLHF`NHL�Y.FSL_>BK@AMfHN >BFcCEa�nECEaMFSK�< =.GHAMF&G\C[>BF G\C �
� � �  �p � � J@AML � � � �  �p � �

�
�²�



�Z=.GHADCE< FRY.FSJ@A,Y^§H=>B=.K@< AMLHA¦GH=.A,GHNH=�>BAMVHA:J@A:=.aMAMGHFSLHF�=.G�AMaInECEaMFSK < =.GHAMF�GH=.aMaDCUVWFE>B=.LHQ0C
>BKBCEJ@VWFSK]>^C[>^C�G\CEaMa|£ FSLHG\CJ@A�K@AMGHNHY.=6C�u�NH=.aMaMF�GH=.a�>B=.K@< AMLH= �� XsTSA²hCY0CEaMY.FSaDC[>BF�VHK@AM<cC X(Y^§H= h=
u�NH=.aMaMF�Y^§H=6GHFS< AML\C�C�TSKBCELHGHA�GHAMJ]>^CELHQ.=El�m:=eY.FSLHY.aMNHGHADCE< F�Y^§H=eAMas>BKBCEJ@VWFSK]>BF�GHA�=.LH=.K@TSADC
h= C�� G\C[>BF�J@FSaMF�C6u�NH=.aMaM=&V\CEK]>BA4GH=.AZY0CE< VHAZ« = ¬�Y^§H= GH=.J@Y.K@=.J@Y.FSLHF�Y.FS< =e�y� » XwY^§H= J@FSLHFu�NH=.aMaM=�Y^§H=�Y.FSJ]>BAg>BNHAMJ@Y.FSLHF`a|£ FSLHG\C	=.aM=?>@>BK@FS<cCETSLH=?>BAMY0C�nS=.KBC`=dVHK@FSVHK@ADC l��aMA4CEag>BK@A(>B=.K@< AMLHA(GHFS< AML\CELHF6VW=.K » � � �(=.J@J@AsGH=.J@Y.K@AgnSFSLHFAMa4Y.FSJ@AMGHGH=?>@>BF�� ��
 3� - � � � ��� l«4J@J@FHXiVHNHK¦LHFSL6=.J@J@=.LHGHFkNHL6Y0CE< VWF`J]>^C[>BAMY.FHXHLHFSL�Y.FSL_>BK@AMfHNHAMJ@Y.=�CEa�>BKBCEJ@VWFSK]>BF`GHAt=.LH=.K@TSADC l
«4JBCE< AMLHADCE< F6aDC6J]>BK@N >@>BNHKBC�GH=.AsK@=.aDC[>BAgn�A4Y0CE< VHA|le¨,>B=.K@< AMLHA4Y^§H=kFSKBC�VWFE>BKBCELHLHF�=.J@J@=.K@=

>BKBCEJ@Y.NHKBC[>BAWJ@FSLHF�u�NH=.aMaMAiAML � = � LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=,GHA �� X�u�NH=.aMaMF�AML � LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=,GHA �� l�¦AM<cCELH=ou�NHAMLHGHA|�

� ��� �
� � � �

� � � jqp��' J@AML��» � �
� ��� Y.FSJ �

��'wb@p »�� 
� � � J@AML��

��'wb@p » � � � � �
�Z=.GHADCE< Fcu�NHAMLHGHA¯Y^§H=	AMawY0CE< VWFc=.aM=?>@>BK@AMY.FPh=�u�NH=.aMaMFcGHA¯NHL�GHAMVWFSaMF  X�< =.L_>BK@=�AMawY0CE< VWFGq£ AMLHGHNHQ.AMFSLH=�<cCETSLH=?>BAMY0C&¬¸h=du�NH=.aMaMF&GHAtNHL�=.aM=.< =.L_>BF`GHAtY.FSK@K@=.L_>B= � � ~ �� l

� �w3Z34- � � +.-	7 '�)k%(#85�- 	�-	3(%('�5�+ ��)��]-	)k%('�)�)�- 5�+�	�# /.-	34'
	{FSLHJ@AMGH=.K@ADCE< F�FSKBC X2Y.FS< =cCEVHVHaMAMY0CEQ.AMFSLH=`GHAsu�N\CEL_>BFn�AMJ]>BFLH=.aMaDC6VHK@=.Y.=.GH=.L_>B=eJ@=.Q.AMFSLH=EX(NHL
GHAMVWFSaMF`Y.FSJ]>BAg>BNHAg>BF`G\C GHNH=�J ® =.K@=?>@>B=�Y.FSLHGHN >@>BK@AMY.A|XiY.FSaMaM=.T_C[>B=o>BKBC aMFSK@F G\C NHL�>BKBC[>@>BF GHAwY.FSL�ª
GHN >@>BFSK@=�K@=?>@>BAMaMAMLH=.F�GHAqaMNHLHTS§H=.Q.Q0C	����GHAMVWFSaMF�
:=.K]>BQ.ADCELHF��´l4;,< < =?>@>BADCE< F�Y^§H=�NHL\C&J@FSK@TS=.L_>B=
GHA ® FSK@Q0C =.aM=?>@>BK@FS< FE>BK@AMY.=CEag>B=.K@L\C[>^CRGHAoVHNHaMJBCEQ.AMFSLH= � CETSAMJ@Y0C XI>^CEaM=G\C <cCEL_>B=.LH=.K@=�GH=.aMaM=
FSJ@Y.AMaMaDCEQ.AMFSLHAqGHA¯Y.FSK@K@=.L_>B= � � � � � � p&Y.FSJ � � aMNHLHTSFcaDC f\CEK@K@=?>@>^C Y.FSLHGHN >@>BK@AMY.=El�rwC Y0CEK@AMY0CcCEaTS=.LH=.K@AMY.F`AMJ]>^CEL_>B=�>¦J@NNHL\C&GH=.aMaM=�J ® =.K@=?>@>B=�JBCEK\hC`CEaMaMFSKBC �

� � � � �
( �
p � � � � � � � � p

� J@AML � �# =�AMatJ@AMJ]>B=.<cC =.KBC AMLHAMQ.ADCEaM< =.L_>B=oJ@Y0CEK@AMY.FHXiaDC`Y0CEK@AMY0C`J@NHaMa|£ CEag>BKBC	J ® =.K@=?>@>^C JBCEK\hC X�CEat< =.GH=.J@AM< F
AMJ]>^CEL_>B=�>0� � � � � �´lZ¨©atJ@AMJ]>B=.<cC&J@AtY.FS< VWFSK]>B=.K\hC&CEaMaMFSKBC�Y.FS< =dNHL�GHAMVWFSaMFHX�GHAqnECEaMFSK@=E�

 � � � � � � � �� �
� � p
� J@AML � �

rwC&GH=.K@AgnEC[>^C&VHK@AM<cC�h=E�
�� � � � � � � p � ��� � � � � � � � �

=daDC	GH=.K@AgnEC[>^C&J@=.Y.FSLHG\C �

� � � ��� � � �� � ��� � � � p�J@AML � �
�0�



¨©a J@AMJ]>B=.<cCoAMK@KBCEGHAM=.K\hC:u�NHAMLHGHA FSLHGH=�=.aM=?>@>BK@FS<cCETSLH=?>BAMY^§H={GHA ® K@=.u�NH=.LHQ0C � � ���S��'4l¯¨©aHK@=.aDC[>BAgnSF
nS=?>@>BFSK@=�GHA º F���L_>BAMLHTcJBCEK\hC&G\C[>BF`G\CEaMa|£ =.J@VHK@=.J@J@AMFSLH=c���_�S�´�

�� � �»
�

�²¡�' � b@p � � � �
» 	 � J@AML � � ���S�_�

Y^§H=�LH=.atLHFSJ]>BK@F`Y0CEJ@F`nECEaM=E�
�� � �»

�
�²¡�' � b@p ���^» �

�
� ��� � � �� ��� � � �»

�
�²¡�' � b@p ���^» � � � � p �cJ@AML � � � � J@AML � � �

�»
jqp

�²¡�' � �´» � � � � �p � � J@AML � � � J@AML � � � �» � p�²¡�' � � � » � � � � �p � � J@AML � � � J@AML � �
GHF²nS=�CEfHfHADCE< F ® C[>@>BF&NHJ@F GH=.aMaDC	GH=?±\LHAMQ.AMFSLH=dGH=.aMa|£ AM< VW=.GH=.LHQ0C�Y0CEKBC[>@>B=.K@AMJ]>BAMY0C&GH=.aqn�NHFE>BFH�

� p ��� jqpb@p
rwC&VWFE>B=.LHQ0C&>BFE>^CEaM=oAMK@KBCETSTSADC[>^C�JBCEK\hC �

� � �
¡�' � p� � � � � ���� � � �U� �

¡�' � p� � � � � �p � � J@AML � � � ��� � �©� �
=�aDC�VWFE>B=.LHQ0C&= � Y0CEY.=dJBCEK\hC	FE>@>B=.LHAMfHAMaM=,G\C	u�NH=.J]>^C`< =.GHADCELHGHF	J@N�GHA�NHL6VW=.K@AMF�GHF	GH=.aMa|£ FSLHG\C �

� � � p¡�' � � � � � � � ��
	�	P� ��'
� � p � ��
	�	 � �� � �

GHF²nS=�CEfHfHADCE< F&GH=?±\LHAg>BF`aDC	Y.FSK@K@=.L_>B=�= � Y0CEY.=E�
� ��
	�	 � �


( �
p � �p Y.FSJ � � � � �

�Z=.GHADCE< F6Y^§H= aDCeVWFE>B=.LHQ0C6< =.GHADC�h=`VHK@FSVWFSK@Q.AMFSL\CEaM=`CEa4u�N\CEGHKBC[>BF�GH=.aMaDCkY.FSK@K@=.L_>B=c= � Y0CEY.=El# =.<	fHK@=.K@=.fHfW= AMLHFSag>BK@=	Y^§H= =.J@JBC�GHF²nS=.J@J@=k=.J@J@=.K@= VHK@FSVWFSK@Q.AMFSL\CEaM=&CEa4u�N\CEGHKBC[>BF�GH=.a4L�NH< =.K@F
GHA:aMNHLHTS§H=.Q.Q.=Gq£ FSLHG\C�Y.FSL_>B=.L�N >B=�LH=.aMa|£ CEL_>B=.LHL\C l ¯N >@>^C0n�ADC�GHFSfHfHADCE< FUK@AMY.FSK@G\CEK@=�Y^§H=�aM=
® FSK@<	NHaM=`CEGHFSVW=.KBC[>B=&nECEaMTSFSLHF6LH=.aMa|£ CEVHVHK@FSJ@J@AM<cCEQ.AMFSLH=	Y^§H=cJ@ADC � � �tX¯u�NHAMLHGHAZa|£ NHag>BAM<cCkCEJ�ª
J@=.K@Q.AMFSLH= h=&AMLHTSAMNHJ]>BAg±\Y0C[>^C l��Z=.GHK@=.< F6AMLUJ@=.TSNHAg>BF6Y.FS< =&< F�GHAg±\Y0CEK@=	aM=	K@=.aDCEQ.AMFSLHA2FE>@>B=.L�N >B=
LH=.atY0CEJ@F AML6Y.NHAtaDC	GHAMJ@NHTSN\CETSaMADCELHQ0C � � ��LHFSL�J@ADC&J@F�GHGHAMJ ® C[>@>^C l
�¦AMY.FSK@GHADCE< F6Y^§H=EX4VW=.K�NHL\CK@=.J@AMJ]>B=.LHQ0C �dX¯aDC6VWFE>B=.LHQ0CGHAMJ@J@AMV\C[>^C�VW=.K�=?��=?>@>BF�EFSNHaM=Oh=

G\C[>^C�G\C ��� ��� � � X�Y.AMF2h=6h=:VHK@FSVWFSK@Q.AMFSL\CEaM=¦CEaiu�N\CEGHKBC[>BF�GH=.aMaDC�Y.FSK@K@=.L_>B=El º FSAMY^§{h=,CELHY^§H=,aDCLHFSJ]>BKBC:CEL_>B=.LHL\C:GHAMJ@J@AMV\CIVWFE>B=.LHQ0C���J@FE>@>BF ® FSK@<cCIGHA_KBCEGHADCEQ.AMFSLH=4GHA_FSLHGH=Z=.aM=?>@>BK@FS<cCETSLH=?>BAMY^§H=²�
VHK@FSVWFSK@Q.AMFSL\CEaM< =.L_>B=�CEaqu�N\CEGHKBC[>BF GH=.aMaDC	Y.FSK@K@=.L_>B=k��F`< =.TSaMAMF	GH=.atJ@NHF`nECEaMFSK@=�= � Y0CEY.=²�´XiJ@Aoh=
GH=.Y.AMJ@FcGHAwGH=?±\LHAMK@=�CELHY^§H=�AML6>^CEawY0CEJ@FcNHL\C�� ��� � � � � ��/� ���i»����������������� GH=.aMa|£ CEL_>B=.LHL\C Y.FS< =AMaWY.F�= � Y.AM=.L_>B=�Y^§H=d< FSag>BAMVHaMAMY0C�AMai>B=.K@< AMLH= � ��
	�	 LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=oGH=.aMaDC�VWFE>B=.LHQ0C	AMK@KBCETSTSADC[>^C �� ������� ��'

� � p � �� � �
³oNH=.J]>^C`=.J@VHK@=.J@J@AMFSLH=�VHN¦hF =.J@J@=.K¦>BKBCEJ ® FSK@<cC[>^C X Y.FSL�F²n�n�AwV\CEJ@JBCETSTSA|XHAML��� ������� �

�
�

��'wb@p ��� � ��� ���
GHF²nS=���h=cAMasL�NH< =.K@F�Gq£ FSLHG\C � � � ��'¯���tl¨©a{Y.F�= � Y.AM=.L_>B=eY^§H=k< FSag>BAMVHaMAMY0CkaDCTSKBCELHGH=.Q.Q0C
� � � � §\C	aM=,GHAM< =.LHJ@AMFSLHAWGHA�NHL\C	K@=.J@AMJ]>B=.LHQ0C&=,nECEaM=,L�NH< =.K@AMY0CE< =.L_>B=d� �! �HAMai>B=.K@< AMLH= � � � � h=
CEGHAM< =.LHJ@AMFSL\CEaM=El

�y¼



� � )k%('�)�)�-������
; ® K@=.u�NH=.LHQ.=`=.aM=?nEC[>B=&aDCcaMNHLHTS§H=.Q.Q0CeGq£ FSLHG\CkGH=.aMaDCcKBCEGHADCEQ.AMFSLH=�GHAgn�AM=.LH=&Y.FSL ® K@FSL_>^CEfHAMaM=	CEaMaM=
GHAM< =.LHJ@AMFSLHASGH=.aMa|£ CEL_>B=.LHL\C¦=sLHFSLUh=sVHAEhN�aM=.Y.Ag>BF¦J@=.K]n�AMK@J@A�GH=.aMa|£ CEVHVHK@FSJ@J@AM<cCEQ.AMFSLH= ® C[>@>^C � » � � �tl
¹:L\C�>BKBC[>@>^CEQ.AMFSLH=:Y.FS< VHaM=?>^C�GH=.a�VHK@FSfHaM=.<cC�GH=.aMaDCdKBCEGHADCEQ.AMFSLH=:G\C	NHL\C	TS=.LH=.K@AMY0C	CEL_>B=.LHL\C	AML
>^CEaMA�J@Ag>BN\CEQ.AMFSLHAIK@AMY^§HAM=.GH=.K@=.fHfW=�NHL1Y.FSK@J@F CEVHVWFSJ@Ag>BFHl 	{A:aMAM< Ag>B=.K@=.< Fu�NHAMLHGHA:CUGHAMJ@Y.N >B=.K@=
NHL�=.J@=.< VHAMF�V\CEK]>BAMY.FSaDCEK@=EX¯CEaZJ@FSaMF6J@Y.FSVWFGHAZ< =?>@>B=.K@= AMLR=?n�AMGH=.LHQ0Ca|£ CEVHVHK@F�Y.Y.AMF6Y^§H= n�AM=.LH=
J@=.TSNHAg>BF	LH=.aMaDC�J@FSaMNHQ.AMFSLH=:GHA�VHK@FSfHaM=.< AiGHAWu�NH=.J]>BF&>BAMVWFHl(r4£ =.J@=.< VHAMF�h=,u�NH=.aMaMF	GHAWNHLq£ CEL_>B=.LHL\C
K@=?>@>BAMaMAMLH=0C X�GHAtaMNHLHTS§H=.Q.Q0C`V\CEK@AwC&< =?>ihC&GH=.aMaDC	aMNHLHTS§H=.Q.Q0C`Gq£ FSLHG\C �tl
¹:L�Y.FS< < =.L_>BFcTS=.LH=.KBCEaM=�Y^§H=�h=�FSVHVWFSK]>BNHLHF ® CEK@=EXWK@=.aDC[>BAgnSFcCELHY^§H=&CEG�CEag>BK@=dTS=.FS< =?>BK@AM=EX

h=&u�NH=.aMaMFkK@=.aDC[>BAgnSFeCEaMaDC VHK@FSJ@J@AM< Ag>ihC GH=.aMa|£ CEL_>B=.LHL\CeCEaMaDC ¯=.K@KBC l�³oNH=.J]>^CeVHN¦hF6=.J@J@=.Ko>BKBC[>@>^C[>^C
CEVHVHK@FSJ@J@AM<cC[>BAgnECE< =.L_>B=,Y.FS< =�NHL\C&J@NHVW=.K]±\Y.AM=�VHADCEL\C X VW=.K ® =?>@>^CE< =.L_>B=�Y.FSLHGHN >@>BK@AMY.=ElZ¨©Le>^CEaM=
AMVWFE>B=.J@A|X�J@A(VHN¦hF ® CEKoNHJ@FeGH=.a(< =?>BF�GHFkGH=.aMaM=	AM< <cCETSAMLHA|XH=.GUNHLq£ CEL_>B=.LHL\C6VWFSJ]>^CeCEa2GHA2J@FSVHKBC
GH=.aMaDC J@NHVW=.K]±\Y.AM=	>B=.K@K@=.J]>BK@=&VHN¦hFe=.J@J@=.K�Y.FSLHJ@AMGH=.KBC[>^CkY.FS< =�NHL�AMLHJ@AM=.< =�GHA2GHNH=&CEL_>B=.LHLH=EXtGHA
Y.NHAHaDC,J@=.Y.FSLHG\C�h=IY.FSJ]>BAg>BNHAg>^C,G\CEaMa|£ AM< <cCETSAMLH=(GH=.aMaDC,VHK@AM<cC l2rwCoKBCEGHADCEQ.AMFSLH={LH=.aMaMFoJ@V\CEQ.AMF�VHN¦hF
CEaMaMFSKBC`=.J@J@=.K�Y0CEaMY.FSaDC[>^C`Y.FS< =	u�NH=.aMaDC TS=.LH=.KBC[>^CcG\CEaMa|£ AMLHJ@AM=.< =dGH=.aMaM=�GHNH=&CEL_>B=.LHLH=EX�>B=.LH=.LHGHF
Y.FSL_>BFkGH=.aMaMF J ® CEJBCE< =.L_>BFkGHF²n�N >BFeCEaMaDC`GHAMJ]>^CELHQ0C Y^§H=	aM=�J@=.V\CEKBC l:¨©a¯VHK@FSfHaM=.<cCOh=	CEL\CEaMFSTSFcC
u�NH=.aMaMF�GH=.aMa|£ AML_>B=.K ® =.K@=.LHQ0Cd>BKBC�aDCdaMNHY.=,=.< =.J@JBC�G\C�GHNH= ® =.LHGHAg>BNHK@=,VHKBC[>BAMY0C[>B=¦AMLcNHLHF	J@Y^§H=.K@< F
FSV\CEY.F =EX\Y.FS< =dAML6u�NH=.awY0CEJ@FHX\Y.FSJ0h� CELHY^§H=�u�NHAwa|£ AML_>B=.K ® =.K@=.LHQ0C	>BKBC`aM=�FSLHGH=d=.< =.J@J@=�G\CEaMa|£ CEL�ª>B=.LHL\C�= G\CEaMaDCkJ@N\C�AM< <cCETSAMLH=�G\CEK\hC6aMNHFSTSF�CEG�NHL\C6K@=.GHAMJ]>BK@AMfHNHQ.AMFSLH=`GH=.aMaDCeVWFE>B=.LHQ0C�LH=.aMaMF
J@V\CEQ.AMFHl
rtAM< Ag>BADCE< F�Y.A{FSKBC C�J]>BNHGHADCEK@=�a|£ =.< AMJ@J@AMFSLH=�GHA,FSLHGH=�=.aM=?>@>BK@FS<cCETSLH=?>BAMY^§H=G\C�V\CEK]>B=�GHA

NHLq£ CEL_>B=.LHL\C	GHAWaMNHLHTS§H=.Q.Q0C�� � �W�S��X�AMTSLHFSKBCELHGHF�AMaiY.FSL_>BK@AMfHN >BF�GH=.aMaDCdJ@N\C�=?nS=.L_>BN\CEaM=oAM< <cCyª
TSAMLH=ElZm:=.aMa|£ CEL_>B=.LHL\C XH=.Y.Y.Ag>^C[>^C&G\C`NHL\C	>B=.LHJ@AMFSLH=dJ@AML�NHJ@FSAMG\CEaM=�GHAtVHNHaMJBCEQ.AMFSLH=E�

� � ��' � � ��'¯�  � ��' � � �  � ��' � ��� � ' � � �
C0n�K@=.< F&GHNH=dLHF�GHA�GHAqY.FSK@K@=.L_>B=dCEaMaM=,=.J]>BK@=.< Ag>ihC	=.G6NHLknS=.L_>BK@=�CEa�Y.=.L_>BK@FHlsrwC�>B=.LHJ@AMFSLH=dC0n�K\hC
n�AMY.=?nS=.K@JBC�GH=.AsnS=.L_>BK@A�CEaMaM= =.J]>BK@=.< Ag>ihC�=.G NHL LHF�GHF�CEaZY.=.L_>BK@FHl�¨©a ® =.LHFS< =.LHF h=kCEL\CEaMFSTSFC
u�NH=.aMaMFdGHA\NHLq£ FSLHG\C�CEY.NHJ]>BAMY0CdAML`NHL\CdY0CELHL\CdGq£ FSK@T_CELHFHX�Y.FSL =.L_>BKBCE<	fW=¦aM=¦=.J]>BK@=.< Ag>ihCdCEVW=.K]>B=EX
Y^§H=�FSJ@Y.AMaMaDC�LH=.atJ@NHF < F�GHF ® FSLHG\CE< =.L_>^CEaM=El
º K@=.LHGHADCE< F NHL�J@AMJ]>B=.<cC`GHAwY.F�FSK@GHAML\C[>B=dY0CEK]>B=.J@ADCELH=�C0nS=.L_>B=	a|£ CEJ@J@=�Q�GHAMK@=?>@>BF V\CEKBCEaMaM=.aDCyª

< =.L_>B=:CEaMa|£ CEL_>B=.LHL\Co=¦Y.FSL`FSK@AMTSAMLH=�LH=.a\Y.=.L_>BK@F�GHAHu�NH=.J]>^C lZrwC�Y.FSK@K@=.L_>B=:VWFE>BK\hC�=.J@J@=.K@=:J@Y.K@Ag>@>^C
Y.FS< =E�

� � � p � ��� ��' � � ��� ��� � �
;PTSKBCELHGHA_GHAMJ]>^CELHQ.=sG\CEaMa|£ CEL_>B=.LHL\CIVWFSJ@J@ADCE< FHXyLH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=o���y�S�qGH=.a�VWFE>B=.LHQ.ADCEaM=(nS=?>@>BFSK@=EX
Y.FSLHJ@AMGH=.KBCEK@=�aDC:GHAMJ]>^CELHQ0CoCoGH=.LHFS< AML\C[>BFSK@=sY.FS< ={NHL\CoY.FSJ]>^CEL_>B= �dX[G\CoVWFSK]>^CEK@={u�NHAMLHGHA ® NHFSK@A
G\CEa2J@=.TSLHF6Gq£ AML_>B=.TSKBCEaM=Eldm:FSL�VWFSJ@J@ADCE< FkVW=.K\hFk>BKBC[>@>^CEK@=	Y.FS< =	Y.FSJ]>^CEL_>B=&aDCcGHAMJ]>^CELHQ0CkKoY^§H=
Y.FS< V\CEK@=�LH=.aMa|£ CEK@TSFS< =.L_>BF&GH=.aMaDC	Y.FSK@K@=.L_>B=El # Y.K@AgnS=.K@=.< FcCEaMaMFSKBC �

�µ � jqp
��' � (	� � �

� � � �
�� � � ���
	 ��

¹:L�=.aM=.< =.L_>BAMLHF&GHAtY.FSK@K@=.L_>B= �3�� G\CEK\hC&NHL�Y.FSL_>BK@AMfHN >BF CEatVWFE>B=.LHQ.ADCEaM=,nS=?>@>BFSK@=E�
� µ � jqp

��' » � � � ���
	 �� � jqp
��' » � p�Y.FSJ ��' � Y.FSJ �o� � � » � � � ��

�²¡



GHF²nS=�J@AtGH=?nS=�K@AMY.FSK@G\CEK@=�Y^§H=�AMaWnS=?>@>BFSK@= � �µ h=�GHAMK@=?>@>BF`aMNHLHTSF`a|£ CEJ@J@=�QEl¨©L�Y.F�FSK@GHAML\C[>B=�J ® =.K@AMY^§H=du�NH=.J]>BFPh=E�

� µ ��� jqp � p
��' » Y.FSJ ��' � Y.FSJ �o� � � » � � �oY.FSJ�� ��

� µ	� � � jqp � p��' » Y.FSJ ��' � Y.FSJ �o� � � » � � ��J@AML�� ��� µ	� � �
G\C&Y.NHA|X\NHJBCELHGHF aDC �

���� ���� �µ
>BK@F²n�ADCE< FH�

� � ��� �� � � � �
� � � � �

»
jqp � p
��' � �� »

� � Y.FSJ ��' � Y.FSJ �o� � � » � � � J@AML � �� � �
�
» �� �

� Y.FSJ ��' � Y.FSJ �o� � � » � � � Y.FSJ � �� � �
¯KBCEJ@Y.NHKBCELHGHFA4>B=.K@< AMLHA4Y^§H= GH=.Y.K@=.J@Y.FSLHF�VHAEhN�nS=.aMF�Y.=.< =.L_>B= GHA¦�y� » XwaDCeY.FS< VWFSLH=.L_>B= � � �GHAgnS=.L_>^C �

� � � ��� jqp � p��' » � � J@AML
�(Y.FSJ ��' � J@AML �o� � � » � � � ��
¨©atY0CE< VWF`¬ J@AtFE>@>BAM=.LH=�AML_>B=.TSKBCELHGHF&>^CEaM=�=.J@VHK@=.J@J@AMFSLH=�K@AMJ@VW=?>@>BF C&QEXH>BKBC � �W�[�`=�� �W�[�H�

���¥� � ��� jqp � p��' � ��'� J@AML
� (�� � 	� � � 	 Y.FSJ ��' � J@AML��o� � � » � � � ��
m:FE>BADCE< F	Y^§H=Uh=c�°nS=.GHAt±\TSNHKBCe�y�´�

» � � �  Y.FSJ��
P(x,y,z)

O
Θ

r=R-z cosΘ

p

z R

r

¢2AMTSNHKBCk�S�

� 



VW=.K¦Y.NHAtAMa�>B=.K@< AMLH= �o� � � » � � �{GHAgnS=.L_>^C �
�o� � � � � � �t� �o�  Y.FSJ��� �

=du�NHAMLHGHA|�
J@AML �o� � � » � � � � J@AML � �o� � � � � � �t� �o�  Y.FSJ��S� � � � �J@AMLw���o� � � � � � �@� Y.FSJ²���  Y.FSJ��� �t�

Y.FSJ²���o� � � � � � �@� J@AMLt���  Y.FSJ��� �
m:FE>BADCE< F`Y^§H=	AMatVHK@AM< F`>B=.K@< AMLH=dLH=.aMa|£ NHag>BAM<cC	=.J@VHK@=.J@J@AMFSLH=	J@Y.K@Ag>@>^COh=�NHL\C ® NHLHQ.AMFSLH=�V\CEK@AwGHA
QEX¯< =.L_>BK@=`AMa(J@=.Y.FSLHGHF h=`GHAMJ@V\CEK@A|l 	{ADCEJ@Y.NHLHF�GHA4>^CEaMA¯>B=.K@< AMLHA4CELHGHK@=.fHfW= FSKBC6< FSag>BAMVHaMAMY0C[>BF
VW=.K�aDC ® NHLHQ.AMFSLH=	Y.FSJy�|��'  ���W�´XqY^§H= h=	NHL\C ® NHLHQ.AMFSLH=	V\CEK@A|Xq=	VWFSA2AML_>B=.TSKBC[>BFeJ@NHaMaDC nECEK@ADCEfHAMaM=QEX�>BKBC � �W�[�e= �W�[�Hldm:=&J@=.TSNH=&Y^§H=&AMa¯Y.FSL_>BK@AMfHN >BF6CEaMa|£ AML_>B=.TSKBCEaM=c��S�:GH=.a(J@=.Y.FSLHGHF6GH=.A(GHNH=
>B=.K@< AMLHA�=.JBCE< AML\C[>BA,h=dL�NHaMaMFHl
¨©at< F�GHNHaMF&GHA � �	JBCEK\hC`GHNHLHu�NH=E�
� � � jqp � p��� � J@AML�� (�� � 	� � � 	 Y.FSJ ��' � Y.FSJ �  Y.FSJ��� J@AML��o� � � � � � � ��

«4J@J@=.LHGHF�a|£ AML_>B=.TSKBCELHGHFoNHL\C ® NHLHQ.AMFSLH=IV\CEK@A GHA QEX_u�NH=.J]>BF�VHN¦hFdCELHY.FSKBCo=.J@J@=.K@=¦=.J@VHK@=.J@J@F�Y.FS< =E�
� � � jqp � p

� � J@AML �o� � � � � � � J@AML � (�� � 	p Y.FSJ ��' � Y.FSJ �  Y.FSJ��
� ��

¢iCEY.=.LHGHF AML ±\LH=�NHJ@F GH=.aMaM=�K@=.aDCEQ.AMFSLHAW>BK@AMTSFSLHFS< =?>BK@AMY^§H=E�
Y.FSJ���Y.FSJ�� � �

� � Y.FSJy���e���2� � Y.FSJy��� � �2� �
=dVWFSLH=.LHGHF � � ��'¯��� � ��� � X a|£ AML_>B=.TSKBCELHGHF`GHAgnS=.L_>^C �

Y.FSJ �  Y.FSJ²� �  Y.FSJ��S� � �
� � Y.FSJ � �  �����OY.FSJ��S� � � Y.FSJ � �  ��� � Y.FSJ �S� � �

«(��=?>@>BN\CELHGHF a|£ AML_>B=.TSKBCEQ.AMFSLH=o=dJ@=.< VHaMAg±\Y0CELHGHFHX FE>@>B=.LHADCE< F&AML ±\LH=E�
� � � jqp � p

��' � J@AML �o� � � � � � � Y.FSJ � '¯�S�(Y.FSJ � �J@AML��
¨©a¯Y0CE< VWFc=.aM=?>@>BK@AMY.FHX�CcTSKBCELHGHA¯GHAMJ]>^CELHQ.=EX�JBCEK\hCcGHAMK@=?>@>BFcVW=.K@VW=.LHGHAMY.FSaDCEK@< =.L_>B=�CEawnS=?>@>BFSK@= ��
=.G�C �� l:;,fHfHADCE< F`n�AMJ]>BFkY^§H= �� h=�GHAMK@=?>@>BFcaMNHLHTSF aDC Y.F�FSK@GHAML\C[>^C CEQ.AM<	N >^CEaM= � l,m:=�J@=.TSNH=Y^§H= �� JBCEK\hC,GHAMK@=?>@>BF,aMNHLHTSF ���l # =�u�NHAMLHGHA�AM< <cCETSAMLHADCE< F�GHA�>BKBCEY.Y.ADCEK@=sNHL\C,J@NHVW=.K]±\Y.AM=IJ ® =.K@AMY0CY.FSL�Y.=.L_>BK@FLH=.aMa|£ FSK@AMTSAMLH=	= J@NR>^CEaM=`J@NHVW=.K]±\Y.AM=cGHAMJ@=.TSL\CE< F6V\CEKBCEaMaM=.aMA2= < =.K@AMGHADCELHA|X �� JBCEK\hC
GHAMK@=?>@>BF�aMNHLHTSF6A4V\CEKBCEaMaM=.aMA|X �� aMNHLHTSF6AZ< =.K@AMGHADCELHA|l # ADC6«$Y^§H=c¬�§\CELHLHF�NHL\C�GHAMVW=.LHGH=.LHQ0C
G\CEaMa|£ CELHTSFSaMF �&GH=.aq>BAMVWFH�

Y.FSJ � '¯�S�(Y.FSJ � �J@AML
�
«4J@J@A¯J@FSLHFc<cCEJ@J@AM< AtCEaMa|£ =.u�N\C[>BFSK@=�=�< AMLHAM< AqCEAtVWFSaMA|lZ¨©aw< F�GHNHaMF`GHA �� VHN¦hFc=.J@J@=.K,FE>@>B=.L�N >BF
® CEY.AMaM< =.L_>B= ® CEY.=.LHGHF NHJ@F GH=.aMaDC	K@=.aDCEQ.AMFSLH=EX >BN >@>BFSKBC	nECEaMAMG\C � ��� � � X\G\C`Y.NHAtJ@At§\C �

��� � jqpb@p � p
��' � J@AML �o� � � � � � � Y.FSJ � '¯�S�(Y.FSJ � �J@AML��

�²�



GHF²nS=UaDC�Y.FSJ]>^CEL_>B=�� ���� � h=�a|£ AM< VW=.GH=.LHQ0C�Y0CEKBC[>@>B=.K@AMJ]>BAMY0C�GH=.a,n�NHFE>BF � p0X:Y^§H=�nECEaM=��    lr4£ =.J@VHK@=.J@J@AMFSLH=�VHK@=.Y.=.GH=.L_>B=�VHN¦hF u�NHAMLHGHAwCELHY^§H=d=.J@J@=.K@=�J@Y.K@Ag>@>^C&LH=.aMaDC ® FSK@<cC �
��� ¡ � � p� J@AML �o� � � � � � � Y.FSJ � '¯�S�(Y.FSJ � �J@AML��

rwC&VWFE>B=.LHQ0C`AMK@KBCEGHADC[>^C�G\CEaMa|£ CEL_>B=.LHL\C&VHN¦hF`=.J@J@=.K@=�FE>@>B=.L�N >^C`G\CEa�nS=?>@>BFSK@=�GHA º F���L_>BAMLHTH�
� � � �

jqp � � p � �p��' � � � J@AML � �o� � � � � � � Y.FSJ � � '¯�S�(Y.FSJ�� �J@AML � �
=daDC	VWFE>B=.LHQ0C&>BFE>^CEaM=oJ@AwFE>@>BAM=.LH=�G\C&u�NH=.J]>^C AML_>B=.TSKBCELHGHF`J@NHaMaDC	J ® =.KBC`GHAtKBCETSTSAMF �d�

� � � � p � �p J@AML � ���o� � � � � � �@���' ( �
� �
Y.FSJ � � '¯�S�(Y.FSJ�� �J@AML � � � Y.FSJ �

r4£ AML_>B=.TSKBCEaM=IGH=?±\LHAg>BFdnECEaM=d�Sl ���²�E�_� l �:CEY.Y.FSTSaMAM=.LHGHFdA\K@AM<cCELH=.L_>BA ® C[>@>BFSK@A\L�NH< =.K@AMY.A|X_FE>@>B=.LHADCyª
< FH� � � � �S¡�� ¼E¡ � �p � E���g�S� � ��
	�	 ��� � �©� �
m:=dGH=.GHNHY.ADCE< F`Y^§H=daDC&K@=.J@AMJ]>B=.LHQ0C`Gq£ CEL_>B=.LHL\COh=dGHAtY.AMK@Y0C E���g�S�  l

� $



� � 	 	�'�)�5�+09¦' �
�ZFSTSaMADCE< F�nS=.K@Ag±\Y0CEK@=dY^§H=�aDC&J@FSaMNHQ.AMFSLH=oGH=.aMa|£ =.u�N\CEQ.AMFSLH=E�

���� · � �
� � �

� ·
�H� �

��� }��Eb@p ���E���
h=E�

·c� » p � � � �
�
��'wb@p (*) }W� �» � � � � » � � �» �/. �

GHF²nS=�CEfHfHADCE< F&VWFSJ]>BFH��» � nS=?>@>BFSK@=dVWFSJ@AMQ.AMFSLH=�GH=.aMaDC	J@FSK@TS=.L_>B=�» p¦nS=?>@>BFSK@=�VWFSJ@AMQ.AMFSLH=oGH=.awVHNHL_>BF VWFE>B=.LHQ.ADC[>BF�» � �» p � �» �& Agn�AMGHADCE< F&AMaqnSFSaMNH< = . AML�NHLnSFSaMNH< =?>@>BF . � < FSag>BF`VHAMY.Y.FSaMFHX\Y.FSL_>B=.LH=.L_>B=	AMatVHNHL_>BFO�» p=.G�NHL6nSFSaMNH< = . � Y.FS< VHK@=.LHGH=.L_>B=d>BN >@>BF AMa�K@=.J]>BF GH=.aMaMF&J@V\CEQ.AMFHl�	{FSL�Y.A²hF`aDC&�E� J@AtJ@Y.K@AgnS=E�
·c�.�» p � � � �

�
��'wb@p ( ) �

}W� �» � � � � » � � �» �/. � � �
��'wb@p ( ) �

}W� �» � � � � » � � �» �/. ��� · � �e· � ���_¼S�
m:=.a�VHK@AM< F�GHAWu�NH=.J]>BAqAML_>B=.TSKBCEaMA\Kch=,< FSag>BF�VHAMY.Y.FSaMFk��VHK@=.LHGH=.K@=.< F&VWFSAWAMaiaMAM< Ag>B=IVW=.K . � � � �
VW=.K Y.NHA:AMaIK@Ag>^CEK@GHFRK 2[Y�VWFE>BK\hCU=.J@J@=.K@=>BKBCEJ@Y.NHKBC[>BF�LH=.aMa|£ =.J@VHK@=.J@J@AMFSLH=GHA¦}\l m:=J@=.TSNH=Y^§H=
a|£ AML_>B=.TSKBCEaM=oGHAgnS=.L_>^C`u�NH=.aMaMF&GH=.atY.FSK@K@AMJ@VWFSLHGH=.L_>B=�Y0CEJ@F J]>^C[>BAMY.FH�

· � �.�» p � � � �
�
��'wb@p ( ) �

}W� �» � � � �0 �» p � �» � 0 �/. �
VW=.K¦AMa�u�N\CEaM=dJBCEVHVHADCE< F&Y^§H=Uh=E�

��� · � �.�» p � � � ��� }W�.�» p � � �@�Eb@p ���S¡_�
º FSAMY^§{h=dAMLHFSag>BK@=EX VW=.K¦NHL\C ® NHLHQ.AMFSLH=�GH=.aMaDC	J@FSaDC&Y.F�FSK@GHAML\C[>^C	KBCEGHADCEaM=oK.XHAMatrwCEVHaDCEY.ADCELHF h=E�

��� � � » � � �
» �

�

� » �
� »/� � » � �

³oNH=.J]>BFHXiCEVHVHaMAMY0C[>BF`CEaqJ@=.Y.FSLHGHF >B=.K@< AMLH= �|·
�
�{LH=.aMaDC&�_¼�X ® FSK@LHAMJ@Y.=E�

��� ·
�
� �
��'wb@p (*) � ��� � }W� �» � � � � » � � �»  �/. � � �

��'wb@p (*) �
�
» �

�

� » �
}W� �» � � � � » � � � �/. �

m:FE>BADCE< F&CELHY.FSKBC`Y^§H=EX\VW=.K¦FSTSLHA ® NHLHQ.AMFSLH=�T`GH=.aMaDC	Y.FS<	fHAML\CEQ.AMFSLH= � � � » � � �´X J@Aw§\C �

� � �
� » �

� �
� � �

� �
�H� �VW=.K¦Y.NHAta|£ NHag>BAM<cC�=.u�N\CEQ.AMFSLH=dJ@Y.K@Ag>@>^C&GHAgnS=.L_>^C �

��� ·
�
� �
��'wb@p (*) �

�
» � � �

� }W� �» � � � � » � � �
�H� �

�/. � �
� �
��'wb@p � � � ��H� �

( )
�

}W� �» � � � � » � � �» �/. � � � � · �
�H� �

� �



;,ataMAM< Ag>B= . � � � AMa�nSFSaMNH< =�·
�
� · XHVW=.K¦Y.NHAta|£ NHag>BAM<cC�=.u�N\CEQ.AMFSLH=dJ@Y.K@Ag>@>^C&GHAgnS=.L_>^C �

��� ·
�
� �
� � �

� ·
�H� �¢iCEY.=.LHGHF FSKBC&NHJ@F GH=.aMaDC&�S¡	>BK@F²n�ADCE< F&AML ±\LH=E�

��� · �¥��� · � � ��� · � ��� }b@p �
�
� � �

� ·
�H� �F²n�nS=.K@FH�

� � · � �
� � �

� ·
�H� �

��� }b@p
	{§H=�GHAM< FSJ]>BKBC	u�N\CEL_>BFcCEJ@J@=.K@Ag>BFHl

���



� � 	 	�'�)�5�+09¦'��
�ZFSTSaMADCE< F ® CEKZnS=.GH=.K@=oY^§H=oa|£ =.J@VHK@=.J@J@AMFSLH=��E��VW=.KsAMaiVWFE>B=.LHQ.ADCEaM=¦J@Y0CEaDCEK@=EX�FE>@>B=.L�N >^C�V\CEK]>B=.LHGHF
G\CEaMa|£ =.J@VHK@=.J@J@AMFSLH=�>BK@F²nEC[>^CRVW=.KcAMa¦VWFE>B=.LHQ.ADCEaM=enS=?>@>BFSK@=�C�TSKBCELHGHA¦GHAMJ]>^CELHQ.=�= ® CEY.=.LHGHF NHJ@F
GH=.aMaDCUY.FSLHGHAMQ.AMFSLH=�GHA,rtFSK@=.L_>BQEXIVHN¦hF =.J@J@=.K@=�FE>@>B=.L�N >^C�GHAMK@=?>@>^CE< =.L_>B=C�V\CEK]>BAMK@=6G\CEaMaDCO� � X
J]n�AMaMNHVHV\CELHGHF CEatVHK@AM< F	FSK@GHAMLH=�LH=.aMaDC&TSKBCELHGH=.Q.Q0C �» � � �� � � lrtF J]n�AMaMNHVHVWF&GH=.aMaDCk� � ® FSK@LHAMJ@Y.=dAML ® C[>@>BA|�

·c�.�» � � � �
�
��'wb@p � (*) }W� �» � � � � » � � �» �/. � � (*) �» � � �»» � �

� »
}W� �» � � � � » � � �»  �/. ���

m:=.a VHK@AM< F:GHA u�NH=.J]>BA AML_>B=.TSKBCEaMA�VWFSJ@J@ADCE< F,VWFSK]>^CEK ® NHFSK@A�AMa ® C[>@>BFSK@=,�y� » XEY^§H=�LHFSL	GHAMVW=.LHGH=G\CEaMaM=,nECEK@ADCEfHAMaMAWGq£ AML_>B=.TSKBCEQ.AMFSLH=El4¨©aqVHK@AM< F	>B=.K@< AMLH=�GHAgnS=.L_>^C CEaMaMFSKBC �
�

��'wb@p » ( ) }W� �» � � � � » � � � �/. � � �
�
� �
���
	��

��'wb@p »
GHF²nS= �

�
� �
���
	�� h={aDC:Y0CEK@AMY0CI>BFE>^CEaM=sGH=.a�J@AMJ]>B=.<cC XEVHK@=.JBCoCEa�>B=.< VWF � � » � � l4³oNH=.J]>BFh={Y.FS<	NHLHu�NH=NHL�Y0CE< VWF 	{FSNHaMFS<	fHADCELHFHXiLHFSLUCEJ@J@F�Y.ADC[>BFkCEG�NHL�FSLHG\C l,2CEaM=�Y0CE< VWFkAMLHFSag>BK@=�J@A(CELHL�NHaMaM=´ª

K@=.fHfW=dJ@=�AMa�J@AMJ]>B=.<cC ® FSJ@J@=dLH=.N >BK@F��Y.FS< =�LH=.aqY0CEJ@F`GH=.aqGHAMVWFSaMFHX�Y^§H=�CEfHfHADCE< F&CEL\CEaMAMQ.Q0C[>BF��´l& FSfHfHADCE< F¦u�NHAMLHGHA|XEJ@=snSFSTSaMADCE< F:CEL\CEaMAMQ.Q0CEK@=ZaDC¦VHK@FSV\CET_CEQ.AMFSLH=sGH=.aMa|£ FSLHG\C¦=.aM=?>@>BK@FS<cCETSLH=?>BAMY0C
Y^§H=�L\CEJ@Y.=oVW=.K�=?��=?>@>BF&GH=.a�< FE>BF�GH=.aMaM=,Y0CEK@AMY^§H=�CEaMa|£ AML_>B=.K@LHF�GH=.aWnSFSaMNH< = . X >B=.LH=.K�Y.FSL_>BF&GH=.a>B=.K@< AMLH=�J@NHY.Y.=.J@J@AgnSFeLH=.aMaMF`J]n�AMaMNHVHVWFHl º =.K:J@=.< VHaMAMY.Ag>ihC	AMTSLHFSK@=.K@=.< F`GH=.at>BN >@>BFHX\LH=.awJ@=.TSNHAg>BFHX
AMa�>B=.K@< AMLH= 	{FSNHaMFS<	fHADCELHF���u�NH=.aMaMF&GHAtFSK@GHAMLH=�Q.=.K@F��´l

	{FSLHJ@AMGH=.K@ADCE< F&u�NHAMLHGHAtAMa�>B=.K@< AMLH=E�

� (*) �» � � �»» � �
� »
}W� �» � � � � » � � �»  �/. �

³oNH=.J]>BF J@AtVHN¦hF J@Y.K@AgnS=.K@=�LH=.aMaDC ® FSK@<cC �
� �»» �	�� »

� �
»
( ) �» � }W� �» � � � � » � � � �/. � �

r4£ AML_>B=.TSKBCEaM=	Y^§H=	±\TSNHKBCkAML�u�NH=.J]>^Ce=.J@VHK@=.J@J@AMFSLH=Oh=	AMa2< FS< =.L_>BFkGHA(GHAMVWFSaMFcGH=.a(J@AMJ]>B=.<cC X
CEa�>B=.< VWF � � » � � �

� � � � ���
	��c� ( ) �» � }W� �» � � � � » � � � �/. �
m:=dJ@=.TSNH=E�

·c�.�» � � � ��� �
��'wb@p �»» �	�� »

� �
» �

�
� �
���
	�� �

G\C&Y.NHA|�
·c�.�» � � � ��� �

��'wb@p �»» ���q� �» � �
�
� �
���
	�� � �

» �
��	� � �

��'wb@p �»» � ��� � � » � ��	�
Y^§H=Uh=du�N\CEL_>BFcC0nS=?nECE< F&>BK@F²nEC[>BF`VW=.K:CEag>BKBC�n�ADC l

�S�



!�� � 	 	�'�)�5�+09¦'��
;,fHfHADCE< F	Y0CEaMY.FSaDC[>BF�A�Y0CE< VHA�GH=.aqGHAMVWFSaMF�AMLkY.F�FSK@GHAML\C[>B=oVWFSaDCEK@A|l¯¨©aq< =.GH=.J@AM< F	Y0CEaMY.FSaMF�VHN¦hF
=.J@J@=.K@=e=?��=?>@>BN\C[>BF�AML�Y.F�FSK@GHAML\C[>B= Y0CEK]>B=.J@ADCELH=EX4V\CEK]>B=.LHGHF�G\CEaMa|£ =.J@VHK@=.J@J@AMFSLH=kGH=.asVWFE>B=.LHQ.ADCEaM=
nS=?>@>BFSK@= �µ��

µ � jqp
��' » � � � � ���
	�� ��� S�

GHF²nS= J@A	h=&J@Y.=.ag>BF�a|£ CEJ@J@=&Q`LH=.aMaDCkGHAMK@=.Q.AMFSLH=&GH=.a4GHAMVWFSaMFk=`u�NHAMLHGHA4CELHY^§H= GHA �µ �¯Y.AMF2h=E�oµ 
 �
µ�� � � XHµ�� � µ�l

	�CEaMY.FSaMADCE< F�FSKBC �� �
���� ���� �µ

# Aq>BK@F²nEC �
� 
 �¶� µ

� �
� � ���c� µ

� �� � � �
¢iCEY.=.LHGHF NHJ@F GH=.aMaDC&� �XHJ@Aq>BK@F²nEC&VWFSA|�

� 
 � jqp
��' � � �» � � »� � � � �» �

�
� �  �

� jqp��' � � � �
» � � �» � � �» � � �1��� jqp��' � �

» � � � � � ���
	�� � �

�´» � �
�
� �
���
	�� �

;,L\CEaMFST_CE< =.L_>B=E�
� � � jqp

��' � �
» � � � � � ���
	�� �

�

�´» � �
�
� �
���
	�� �

� � � �
h«1VWFSJ@J@AMfHAMaM=oK@ADCEJ@J@NH< =.K@=�u�NH=.J]>B=�AMLeNHLq£ NHLHAMY0C`K@=.aDCEQ.AMFSLH=onS=?>@>BFSK@ADCEaM=E�

���� jqp
��' � �� � » � � � � � � � ���
	�� �

�»
» �

;�TSKBCELHGHAqGHAMJ]>^CELHQ.=dJ@AtJ@=.L_>B=�a|£ =?��=?>@>BF`GH=.atJ@FSaMF&>B=.K@< AMLH=�AML � � l�¦AMY.FSK@GHADCE< F`AMLHFSag>BK@=�Y^§H= � X �� X � � J@FSLHFkV\CEKBCEaMaM=.aMA��\LH=�J@=.TSNH=	Y^§H=&AMawY0CE< VWF �� h=�GHAMK@=?>@>BF
Y.FS< =U� � �» XHY.AMF2h=�=.J@J@FPh=dVW=.K@VW=.LHGHAMY.FSaDCEK@=�J@ADC&CEG��» Y^§H=�CO� l

�sCEaqaDC	VW=.L\C	GHAt=.JBCE< AML\CEK@=oVHAEhNkAMLeGH=?>@>^CETSaMAMF�aDC	J]>BK@N >@>BNHKBC&GHA �� C	VHAMY.Y.FSaM=oGHAMJ]>^CELHQ.=ElZ¨©a
>B=.K@< AMLH=E�

jqp
��' �� � �»

» �
h=sCEL\CEaMFSTSFICEa_Y0CE< VWF �� TS=.LH=.KBC[>BF:G\CINHL�=.aM=.< =.L_>BF¦GHA_Y.FSK@K@=.L_>B= �~ �/. ��aM=.TSTS=4GHA�¬{AMFE>]ª # C0nECEK]>´�´�

� ���� jqp
��' �~ � �»» � �/.

�E�



�� h=`AML ® C[>@>BA2NHL\C6Y.FSK@K@=.L_>B=Elkm:FE>BADCE< FkVW=.K\hF�Y^§H= FSKBCeAMa2>B=.K@< AMLH= �� � �» � » � nEC6Y0CEaMY.FSaDC[>BFeCEa>B=.< VWF � � » � � l,¯N >@>^C0n�ADC X�aDC VHK@=.J@=.LHQ0CeGH=.a¯>B=.K@< AMLH=�AML � � >B=.LHGH=&CcY0CELHY.=.aMaDCEK@=EX�CcVHAMY.Y.FSaM=GHAMJ]>^CELHQ.=EX\a|£ =?��=?>@>BF`GH=.atK@Ag>^CEK@GHF&LH=.atVHK@AM< F	>B=.K@< AMLH=El# n�AMaMNHVHVHADCE< F6AML ® C[>@>BAZAZ>B=.K@< AMLHA4AML � = � C[>@>BFSK@LHF�CEa4>B=.< VWF�>0X(VW=.K�VHAMY.Y.FSaMA4nECEaMFSK@A4GHA
» � � �

� � � � » � � � � � � � � � » � � � � �
»
� � � � � » � � � �

»
� � � � �w� � »

� 	 � ��H� � � � �t� � � �
G\C&Y.NHAwJ@=.TSNH=E�

� � » � ���
�
� �
���
	�� � � � � � � » � � � � �t� » � � � � �w� � � � � � � � �

r4£ =?��=?>@>BF&GH=.a�K@Ag>^CEK@GHF	Y.FS< V\CEK@=,u�NHAMLHGHAqCEaWJ@=.Y.FSLHGHF`FSK@GHAMLH=,AMLU��K 2[Y²�´X < =.L_>BK@=�h=,Y0CELHY.=.aMaDC[>BFHX
CEaqVHK@AM< F&FSK@GHAMLH=EXHG\CEaq>B=.K@< AMLH=�AML � l;�TSKBCELHGHAtGHAMJ]>^CELHQ.=dLHFSL6J@At§\C`VHAEhNeY0CELHY.=.aMaDCEQ.AMFSLH=EX VWFSAMY^§{h=dAq>B=.K@< AMLHA�GHAtK@Ag>^CEK@GHF&GHAgnS=.L�ª
TSFSLHF`AM< VWFSK]>^CEL_>BA�=dJ@AtFE>@>BAM=.LH=�AMa�>B=.K@< AMLH=oY^§H=dnEC&Y.FS< =`�y� » l

	�CEaMY.FSaMADCE< FeFSKBC6AMa4Y0CE< VWF�=.aM=?>@>BK@AMY.FHlc;,LHQ.AMY^§{h=cK@AMY.FSK@K@=.K@= CEaZVWFE>B=.LHQ.ADCEaM=`J@Y0CEaDCEK@=EX ® CEY´ª
Y.ADCE< F&NHJ@F GH=.aMaDC	Y.FSLHGHAMQ.AMFSLH=�GHAwrtFSK@=.L_>BQE�

���� �µ ��� �� � �
·
�H�Y.FSLq�

���� �µ � � µ��
� 	�CEaMY.FSaMADCE< F�u�NH=.J]>BF >B=.K@< AMLH=E�

���� �µ � �
��'wb@p � �

� � � � � � » � � �
� 

�
» � � � � � » � � �

�
» � �
»
�  � �

� �
��'wb@p � �

� �
»
� � �
� 	 � »

�  �
� � � � » � � �» �


»
� ��� �

��'wb@p � �
�  � � � � » � � �» � � � � � � » � � � �´» �

�
³oNH=.J]>^C`VHN¦hF =.J@J@=.K:=.J@VHK@=.J@JBC AML ® FSK@<cC�nS=?>@>BFSK@ADCEaM=E�

���� �µ ��� �� � �
·
�H�

��� �
��'wb@p � �

� �� � � � » � � �q� � » � � � � � � � � » � � ��� � �»
»��

¨©L_>B=.TSKBCELHGHFHX\J@AtFE>@>BAM=.LH=�VW=.K¦AMaqVWFE>B=.LHQ.ADCEaM=oJ@Y0CEaDCEK@=E�
· � �

��'wb@p
� � � � � » � � �t� � » � � � �� � � � » � � � � � �»

» � � � ��� � ��� � �
GHF²nS=	aDC`Y.FSJ]>^CEL_>B=	CEGHGHAg>BAgnEC h=�NHTSN\CEaM=�C Q.=.K@FHXWVWFSAMY^§{h=�LH=.a¯Y0CEJ@FkJ]>^C[>BAMY.F AMawVWFE>B=.LHQ.ADCEaM=dGH=?nS=
K@AMGHNHK@J@AtC`u�NH=.aMaMF&GHAtNHL�GHAMVWFSaMFHl
¨©atY0CE< VWF �� J@AtFE>@>BAM=.LH=dAML ±\LH=�G\C �
������ ���� · � � �µ

�H�# Aq>BK@F²nEC �
�� �.�» � � � �

�
��'wb@p » �

� ��� �P� � � � �»» � �» � �
� �

� � � � � � » � � � � �» � � �» �
GHF²nS=E�

� � � � � � � » � � �q� » � �� � � � » � � �

�[�


