
���������	��
	���� �����	������������������� �! "���#
$���% & ���� �! '���(
�)
* ������+,
-& ��%��+.��/���% 
	0�����% ���	%����1���23���	����4�

57698�6;:<6>=@?BADCFE�?4ADGIHKJ�6IL4ENMOH
5�E�P@AQ?FRBS,E�GTR�U3V�:WRXAQRFMYCZRBMO[NC
\!GIMO]^E�?BCZMOR`_aU3V�bcUD?BU3G^RBU

bcUD?FU3GTRBUIdfe(ADG>ADH>Agd>hji3:�k�8�k

lnm�opopqsr!t
J!UD?BS,ADuvuYMYGIENAQ?�?BE�wD?BENCFCFMOU3GxPI?BUy]gMOHIENC�AzC{RXADGIH>AQ?BHIMY|�ENHxPI?BUW[NENHI}g?BE~V�UD?4CFE�P@AQ?XAQRFMYGIw,E�?Z?BUD?�d>GW}IM��

CBADGI[NE+E���E�[�R�d@ADGIHxS�ADMOGaE���EN[�R�6�8�P@AQ?XADuYuOENu�PI?BUW[NENHI}g?BE+MYC#HIMYCF[N}ICZCFENH�V�UD?#RB�IE�RF�IMO?BH�UD?BHIE�?4ADCZ_gSzPg�
RBUDRBMO[�[�U3GTRBE��gR��TRB�IMYC�PI?BU�]�MYHIENC�A+?BENCZU3uY}gRBMOU3GzU3VvAQPIP@AQ?BE�GTRBu�_z[�U3GTRF?BADHIMY[�RBUD?Z_�PI?BUW[NENHI}g?BE�C�V�U3}IGIH,�4M�RB�
E���P�U3GIENG^RBM�ADu�ADGIHjRZ?XADGICFV�UD?BS�AQRFMYU3GjSzU�HIENuOCN6zb(�IE,ADG>ADu�_gCFMOC+}ICZENC+RXADGIw3E�GTR�uYU�[NAQRBMYU3GjADGIHjRXADGIw3ENG^R
E���P�U3GIENG^RBM�ADu�S,UWHIENuYC�6



�@���N��� r��z�xm�� �~� � �

b(�IE�PI?FU�[NENHI}g?FE�V�UD?nCFE�P@AQ?XAQRFMYGIw#E�?F?BUD?�d�GW}IMOCBADGI[NE�E���E�[�R�dDADGIH+S�ADMYG�E��<EN[�R�MYCv��ENuOu3CZRXADGIH>AQ?BHIMO|NENH
MYGaRB�IE�[NU3G^RBE��gR#U3VnGIUD?BS�ADu�uOMYGIE�AQ?(?BE�wD?BENCFCFMOU3GxS,UWHIENuYC�6�h�UD?BE�w3ENGIE�?BADuYuO_^dW�4M�RB��E��gP�U3GIE�GTRBMYADuvuYMOGIE�AQ?
S,UWHIENuYC!RB�IE7PI?BU�[�ENHI}g?BEzMOC!RBUj�z Q¡£¢D¤¦¥< Q§;¤�¨�©�RBUsCFE�P@AQ?XAQRBE�E��<EN[�RBC�ADGIH«ªX¬�¥�Q¤¦®¯¤£¬�¥�RBU�w3E�R�RF�IE�S�ADMOG
E��<EN[�R�d°��MORB�±RZ?XADGICFV�UD?BS�AQRFMYU3G±S,UWHIENuYC+MYC�RFU²ª�¬�¥<Q¤¦®¯¤£¬�¥xRBU�CFE�P@AQ?XAQRFE,E���E�[�RBC7ADGIH³�z D¡£¢Q¤¦¥� Q§;¤�¨y©!RBU
w3E�R+S�ADMYG�E��<EN[�R�6�L4E�[NENG^R�ADCZ_�SzPIRBUDRBMO[7ADGIH´ADGI[NMYuOu�AQ?F_KS,E�RB�IUWHIC�PI?BUy]gMOHIE�[�uYE�AQ?�PI?BU�[�ENHI}g?BENC�RB�>AQR
[NUD?F?FENCZP�U3GIH´[�uYU3CFENu�_�RBU�RF�IEzCFEN[�U3GIH±P@AQRFRBE�?BG�µ>}gR�ADuOCFU�PI?BUy]gMOHIEzADG±ADuORBE�?FG>AQRBMO]^E�ADGIH±[NU3S�P@AQRBMOµ>uOE
MYG^RBE�?ZPI?BE�RXAQRBMOU3GxV�UD?�RB�IE�¶I?FCZR4P@AQRFRFE�?BGv6

b(�IE�?BEN[�ENGTR�ADC{_gSzPIRBUDRFMY[�S,E�RB�IUWHIC4U3V�MOGIV�E�?BENGI[NE7AQ?FE�Ay]QADMYuYAQµ>uYE�PI?BMYS�AQ?FMYuO_aV�UD?�RB�IE~[�ADCZE��4M�RB�
]QAQ?BM�AQµ>uOE�ADGIH"P@AQ?BADS,E�RBE�?~U3V(RF�IE�CBADS,E,HIMOS,ENGICFMOU3Gv6�b#�IMOC�CZP�EN[�M�ADu�CFM�RB}>AQRBMOU3G�AQ?BMYCFE�C~�4M�RB��E��gP<UQ�
GIENG^RBM�ADu�ADGIH·RF?BADGICFV�UD?BS�AQRBMOU3G·S,UWHIENuYC7µ>}gRzR`_WP>MY[�ADuOuO_�GIUDR,SzUD?BEaw3ENGIE�?XADuOuO_^6²b(�IExSzE�RB�IU�HIC�[�ADG
�IUy��E�]^E�?�µ�E~AQPIP>uOMYENH�E�ADCFMOuO_sMYGsRB�IE+PI?BE�CFENGI[NE~U3V°ADGKAQPIPI?BU��IMOS�AQRBE!RB�IMO?FHxUD?BHIE�?�ADGI[NMYuOu�AQ?F_^6

8¸w3ENGIE�?XADuc[NU3GICZRF?B}I[�RBMYU3G�PI?BU�[NE�HI}g?BE�V�UD?+AQPIPI?BU��IMOS�AQRBE�RF�IMO?BH�UD?BHIE�?+ADGI[NMOuYu�AQ?FMYENC!MOC�CZ}g?F]^E�_^ENH
MYGK:�EN[�RBMOU3GIC!¹�d@ºzADGIHx»I6

b°ADGIw3E�GTR(uOU�[�AQRBMOU3G,S,UWHIENuYC�AQ?BE�MYG^RF?BUWHI}I[NENHaMYGs:�E�[�RBMYU3Ga8�ADGIH,RB�IE�MO?�}ICFE�RFU�[NU3GICZRF?B}I[�R#ADGI[NMYu��
u�AQ?FMYENC(ADGIHsCFE�P@AQ?XAQRFE�E�?F?BUD?(V�?BU3S¼E��<EN[�R#MYC(U3}gRBuOMYGIENHaMOGK:�EN[�RBMYU3GIC�¹�dIºgdg»IdIi�6	bcADGIw3ENGTR#E���P�U3GIENG^RBMYADu
S,UWHIENuYC�AQ?BE,MYG^RF?BUWHI}I[NENH"MYG":�EN[�RBMYU3G�½¾ADGIH±RB�IENM�?�}ICFE,RBU�CZE�P@AQ?XAQRBE,S,ADMYG±E��<EN[�R7V�?BU3S-GW}IMOCBADGI[NE
E��<EN[�RBC4ADGIHxRBU,AQPIPI?FUy�gMYS�AQRBE!RB�IE�?BENuYAQRBENH�¿x]DADuO}IENC4MOC�CZ}g?F]^E�_^ENHKMOG�:�EN[�RBMYU3GIC4Àgd<Á�d@Âgd>Ãgd�kyÄg6

q �Å� q ��ÆsÇ����ÉÈ �a�7q �~� � � o¾�,� Ç�È l

ÊnU�[�AQRFMYU3G±ADGIH�RF?XADGICFV�UD?BS,AQRBMYU3G�S,U�HIENuOC+uOE�ADH�RFU�A�S�AQ?Fw3MYG>ADu�HIMYC{RF?BMOµ>}gRFMYU3GjV�UD?�E�?F?BUD?~ADGIH´A
[NU3GIHIM�RBMYU3G>ADunHIMYCZRZ?BMOµ>}gRBMOU3GKV�UD?�E���EN[�RFCN6�8p[NENG^RF?XADu�RBEN[X�IGIMOË�}IE~V�UD?�RB�IE�ADCZ_�SzPIRBUDRBMO[�[�U3GTRBE��gR�}ICZENC!A
RXADGIw3ENG^R(uYUW[�AQRBMOU3G,S,U�HIE�ufV�UD?#A~CF[NADu�AQ?�P@AQ?XADSzE�RBE�?�[X�>ADGIw3ED6	b(�IMYC�S,UWHIENu@¶IRFC�RB�IE�w3MO]^E�G�S,U�HIENufV�UD?
ADuYug]QADuY}IE�C	U3V@RB�IE�]QAQ?BM�AQµ>uOE#ADGIHzV�UD?�Ì�AQR	Ì�Í�ADGIH�RBU�¶I?BCZR�HIE�?BM�]DAQRBM�]^E#AQR�Ì�Í(���IE�?BE4Ì�Í�Î/ÏÌIÐÒÑ Í�Ó MYCÅRB�IE
UDµ>CFE�?Z]^ENH´S�A��IMOS7}IS/uYMOÔ^E�uYMY�IUWU�H�ENCZRBMOS�AQRBED6zb#�IE�S,U�HIE�u�MOC�[�ADuOuYENH�RB�IE�RXADGIw3E�GTR�uYU�[NAQRBMYU3G�S,U�HIENu
AQR!Ì�ÍQ6#b(�IE�RXADGIw3ENG^R�uOU�[�AQRBMOU3G��ÕS,UWHIENuvRBEN[X�IGIMYËW}IE~uYENADHIC4RBUzRB�IE+[NU3GICZRF?F}I[�RBMYU3G�U3VÅADGKAQPIPI?BUy�gMYS�AQRFE

¹



ADGI[NMOuYu�AQ?Z_aV�UD?4RB�IM�?BHxUD?BHIE�?�MYGIV�E�?BENGI[NED6

Ö<�~×(� rxl � � Ç r ��Ø q �~��ØsÇ q � � �NÈ�È q�r ��Ç l

8Ù¶I?FCZR~HIE�?FMO]QAQRBMO]^E�ADGI[NMYuOu�AQ?F_�Ú<ÐÒÑ Ó AQR�RB�IEzP@AQ?XADS,E�RBE�?�]DADuO}IE,Ì�Í��>ADC+RF�IE�PI?BUDP<E�?FR`_�RF�>AQR�M�RBC
HIMYC{RF?BMOµ>}gRFMYU3Gz�>ADC�A�|�E�?BU~HIE�?FMO]QAQRBMO]^E(�4M�RB�7?BENCZP<EN[�R�RBU+Ì�AQR	Ì�ÍDÛ�ÜvÝDÜ�Ì<Þ ß{à�á�Ð¯Úf�XÌ Ó ÎâÄg6�ã�V<P@AQ?ZRBMY[N}IuYAQ?
MYG^RBE�?FENCZR�MOC�CZ}I[���ADGxADGI[NMYuOu�AQ?F_aU3VcHIMYS,ENGICZMYU3Gxäså�¿����IE�?BE�RB�IE�P@AQ?XADS,E�RBE�?4�>ADC#HIMYS,E�GICFMYU3G7¿n6

=@UD?ÅRB�IE([�ADCFE#U3V<A�CF[�ADuYAQ?�P@AQ?BADS,E�RBE�?�¿aÎæk3d3RB�IE([NU3GICZRF?B}I[�RBMYU3G�U3V<A!¶I?BCZR�HIE�?BM�]DAQRFMO]^E#ADGI[NMYuOu�AQ?F_
U3V�HIMYSzENGICFMYU3G�¿�åçk��(ADC�HIE�]^ENuYUDP<ENH�MYG"è�kNé£d@ADC!A�µ@ADCFMOC�V�UD?�AQPIPI?BU��IMOS�AQRBE�[NU3GIHIMORFMYU3G>ADunMYGIV�E�?BE�GI[NED6
b(�IMYCcPI?BUy]gMOHIENC�A�µ@ADCZMY[�RBE�[��IGIMOË�}IE�V�UD?°UDµIRXADMYGIMOGIw4RB�IE�AQPIPI?BU��IMOS�AQRBE	ADGI[NMYuOu�AQ?BMOENCcGIE�ENHIENH7V�UD?�w3ENGIE�?BADu
ADCZ_�SzPIRBUDRBMO[�MOGIV�E�?BENGI[�ED6

=@UD?!RB�IE7[�ADCFE�U3V�A,]^EN[�RBUD?�P@AQ?XADS,E�RBE�?�¿´ê¾k�¶I?FCZR�HIE�?BMO]QAQRBM�]^E7ADGI[NMYuOu�AQ?BMOENC�AQ?BE�R`_�P>MY[NADuYuO_xGIUDR
A�]DADMOu�AQµ>uYEQd>Az[NU3GICFENËW}IENGI[NE~U3VcMYG^RBENwD?XAQµ>MOuYMOR`_a[NU3GIHIM�RBMYU3GIC�GIUDR4w3E�GIE�?XADuYu�_aµ�ENMOGIwzV�}IuO¶>uOuYENHK��MORF�x[NU3S��
P�U3}IGIHa]^EN[�RFUD?�¶>ENuYHICNÛ	ADGsE��I[NE�PIRBMYU3Gvdg�IUy��E�]^E�?�d@AQ?BMYCFE�C��4M�RB�a[NE�?FRXADMOGsR`_WP�ENC�U3VnuYMOGIE�AQ?(CZRF?B}I[�RB}g?BE�ADC
��MORB��w3ENGIE�?XADuYMO|NENHauYMOGIE�AQ?�S,UWHIENuYC�è�kyÃQé£6�h�UD?BE4w3ENGIE�?XADuOuO_^dWRF�IE�S,E�RB�IUWHIC�V�UD?�RB�IE�¿�Îpk�[�ADCFE![NADGaµ<E
AQPIP>uYMOENH,RBU~CZ[�ADu�AQ?�UD?�HIMO?BE�[�RBMYU3G>ADu@HIE�P@AQ?FRF}g?BENC�V�?BU3SëÌ�Í4ADGIH,PI?BU�HI}I[NE!CZEN[NU3GIHaUD?BHIE�?(AD[�[N}g?XAQRBE4¶I?FCZR
HIE�?BM�]DAQRFMO]^E+ADGI[NMYuOu�AQ?BMOENCN�ICFENEzèì¹Q»Dé¯�gRB�IENCFE�AQ?BE+ADGI[NMYuOu�AQ?BMOENC��4�IE�?FE+RB�IE�[NU3GIHIMORFMYU3GKÜ�ÝDÜ�Ì<ÞíßîàNá�Ð¯Ú@�XÌ Ó ÎâÄ
�IU3uYHIC#RBU7RB�IE�CFE�[NU3GIH�UD?BHIE�?�6

ïv� l Ç ��� � � �zra� Ç rðq � � ��È�È qsr ��Ç l

ñîV�Ì�MOC�E��>ADS,MOGIENH�RBU�RB�IE�CFEN[NU3GIH�UD?BHIE�?4AQµ�U3}gR#Ì�Í���E�UDµIRXADMYG�A�CFEN[NU3GIH�UD?BHIE�?#HIENCF[�?FMOPIRBMOU3GxU3V
RB�IE�S,U�HIE�uc�4�IE�G´Ì�Í~Î ÏÌ>ÐÒÑ Í�Ó 6�b(�IE�ADG>ADuO_gCZMYC�MYG²èì¹Q»DéÅADGIH²è9ºgkNéÅCF�IUy�4C�RB�>AQR�RB�IE�¶I?BCZR+HIE�?BM�]DAQRBM�]^E
ADGI[NMOuYu�AQ?Z_+ò{}ICZR�HIENCF[�?BM�µ�ENHx[�ADGsµ<E�ADH�ò{}ICZRBENHxRFU�w3M�]^E�A�CFE�[NU3GIHKUD?BHIE�?�ADGI[NMOuYuYAQ?F_aADGIH�RF�>AQR�RB�IMYC#[�ADG
µ�E�HIU3GIE��4M�RB�IU3}gR([X�>ADGIw3MYGIw7RB�IE�ADGI[NMYuOu�AQ?F_<óìC�RXADGIw3E�GTR(P>u�ADGIE�AQR(RB�IE�H>AQRXA~P�U3MOGTR#Ñ Í 6�b#�IE�S,E�RB�IUWH
MYC�RBUsS,U�HIMOV�_KµT_jA�P>}g?BE�Ë�}>ADHg?XAQRBMO[�RBE�?BS$AQR�RB�IE�H>AQRXAaP<U3MYG^R���RB�IMYC�S,U�HIM�¶>[�AQRBMOU3G��>ADC�U3V�[�U3}g?BCFE
|NE�?FUz¶I?BCZR�HIE�?BM�]DAQRBM�]^E�AQR#RB�IE�H>AQRXA�P<U3MYG^R�dIRB�T}IC4GIUDR4ADuORBE�?FMYGIw�RF�IE+RXADGIw3ENG^R#P>u�ADGIED6

ô´EsRB�T}ICz�>A�]^E�RB�>AQR�RB�IEaRXADGIw3ENG^RzP>u�ADGIEsRBU�RB�IE�¶I?BC{R,HIE�?BM�]DAQRFMO]^E�ADGI[NMYuOu�AQ?F_�MOC�MOG·V¦AD[�R�RB�IE
º



RXADGIw3ENG^R4P>uYADGIE�RFU,A�CZEN[NU3GIH�UD?BHIE�?4ADGI[NMOuYu�AQ?Z_^6

õn�~��öK� ra� �zra� Ç r÷q � � ��È�È qsr!t �N��× �zraopq �~� � �

:WÔ^Uy]gw^A3AQ?BH´Ð{kyÃ3Â3À Ó �>ADC�CF�IUy�4GxRF�>AQR!AzCFE�[NU3GIH�UD?BHIE�?�ADGI[NMYuOu�AQ?F_s[�ADGxµ<E�}gP>wD?XADHIE�HKRBU,w3MO]^E+A
RB�IM�?BHxUD?BHIE�?!ADGI[NMOuYu�AQ?Z_��gRB�IE�RBEN[X�IGIMYËW}IENC4S,E�GTRBMOU3GIENHxMOGxRB�IE�PI?BEN[NE�HIMYGIw�CFEN[�RBMYU3GK[NADGKADuYuOU��øADuOCFU�µ<E
}ICFENH�RBUzCF�IU��øRB�IMOCN6#b#�IE�AD[�RB}>ADu�}gP>wD?BADHIMYGIw��IUy��E�]^E�?�MOC4GIUDR�GIE�ENHIENH�V�UD?�RB�IMO?FHKUD?BHIE�?!C{RXAQRBMYC{RBMY[�ADu
MYGIV�E�?BENGI[NED6

ô´E���MYuOu�CFENEsMYG·:�EN[�RBMOU3GIC�À��BkyÄ�RB�>AQR�A�RBADGIw3ENGTR�E���P�U3GIENG^RBMYADu�S,U�HIENu	[�ADG'µ<Ea}ICFENH'RFU�w3M�]^E
RB�IM�?BHKUD?BHIE�?	¿�]DADuO}IENC4V�UD?!CZ[�ADu�AQ?�ADGIHK]^EN[�RBUD?�P@AQ?XADS,E�RBE�?BCN6�=@UD?4RB�IMOCNdfM�R�MOC4CF�IUy�4G�MOG�èìÁ�é¯d°èùÂQé£d�èì¹Q»Dé
RB�>AQR�A,RB�IM�?BH�UD?BHIE�?!RXADGIw3E�GTR�E���P�U3GIENG^RBMYADucS,UWHIENu°AQR�RF�IE�H>AQRXA,P�U3MYG^R![�ADG�µ<E�[NU3GICZRF?B}I[�RBENHj}ICZMYGIw
U3GIuO_�ÐúM Ó RB�IE�UDµ>CFE�?Z]^ENHKuYM�Ô^ENuYMO�IU�UWH�AQR�RF�IE+H>AQRXA�P�U3MOGTR�ADGIHjÐÒMYM Ó RB�IE�wD?XADHIMYENG^R#U3V�RB�IE�uOMOÔ^ENuOMY�IU�UWHaMYG
RB�IE4RBADGIw3ENGTR�P>u�ADGIE�U3V�A�RB�IM�?BH�UD?BHIE�?�ADGI[NMYuOu�AQ?F_<��ADuOCFU�MYG�è9¹Q»Dé<M�R�MOC�CF�IUy�4G�RB�>AQR�CF}I[X�swD?BADHIMYENG^R�MYC�MYG
V¦AD[�R�HIE�RFE�?BS,MOGIENH�RBU,RB�IMO?FH�UD?FHIE�?�AD[N[N}g?XAD[�_�}ICFMYGIwaU3GIu�_xRB�IE~RXADGIw3E�GTR!P>uYADGIE~RBUaA,?BENu�AQRFENH�CFEN[NU3GIH
UD?BHIE�?�ADGI[NMYuOu�AQ?F_sAQR#RB�IE�H>AQRXA�P<U3MYG^R4Ñ Í 6

b(�W}IC4V�UD?�RB�IM�?BHxUD?FHIE�?�MOGIV�E�?BENGI[NE+��E�GIENE�HKU3GIuO_aRB�IE+UDµ>CFE�?F]^ENHxuYMOÔ^E�uYMY�IUWU�H

û Í ÐÒÌ Ó Î û Ð¯Ìg�BÑ Í Ó

ADGIH�ADGxAQPIPI?BUDPI?BM�AQRFE�wD?XADHIMOENGTR

ü Ð¯Ì Ó Î ý
ýWþ

û Ð¯Ìg�BÑ ÓQÿÿÿ � à
Î � ý

ý���� û Ð¯Ìg�BÑ Ó ÿÿÿ � à��	�	�	�
� ý��� û Ð¯Ìg�BÑ Ó ÿÿÿ � à�
U3V	RF�IEzuYM�Ô^ENuYMO�IU�UWH�AQR�RB�IE�H>AQRXAsP<U3MYG^R�6�b#�IE�]^EN[�RBUD?FC ��� �	�	�	�
� ��� AQ?BE7RXADGIw3ENG^R+RBUs¶I?BCZR+HIE�?BM�]DAQRBM�]^E
ADGI[NMOuYu�AQ?FMYENC�V�UD?sP@AQ?XADS,E�RFE�?a[X�>ADGIw3ENC�MOG«uOMYGIE�AQ?FuO_ MOGIHIE�P�ENGIHIE�GTRxHIMO?BEN[�RBMYU3GIC�AQRsÌ�Í�Î ÏÌ>ÐÒÑ Í Ó 6 ñîG
CFU3S,E�w3ENGIE�?XADuOMOR`_�RB�IENCFE�HIM�?BEN[�RFMYU3GIC�[�ADG�µ�E�UDµIRXADMOGIENH�V�?BU3SëADG�MYG^]^E�?FRBM�µ>uYE#P>MO]^UDRXADu>Ë�}>ADG^RBM�Rî_����IE�?BE
HIMO�<E�?BENG^RBMYAQRBMYU3G�MYC#V�UD?4¶g�IE�Hx]DADuO}IE+U3V�RB�IE�P>M�]^UDRXADuvË�}>ADG^RBM�Rî_<�

þ Î Ð ��� �	�	�	��� ��� Ó Î Ü<Ñ
Ü�Ì�� ÿÿÿ�� � à�� ßîà�� �

»



b(�IMYC#[�ADGxµ�E+[�ADuYuOENH�P@AQ?BADS,E�RBE�?�V�UD?B[NMOGIwI6	=@UD?�E��>ADSzP>uOENCNdICFE�E�è�kyÃQé¯dnèì¹3i�é¯dnèì¹DÂQé£dvè9º3ÄQé£6

�<� q � � �~Ç � � q � � ��È�È qsr ��Ç l

8!G�ADGI[�MYuYuYAQ?F_7�>ADC�A�¶g�IENHzUD?�ADG,AQPIPI?FUy�gMYS�AQRBE�uO_�¶g�IE�H,HIMYCZRZ?BMOµ>}gRBMOU3Gv6Åb#�IMOC�MOC	[NU3SzS,U3G�RFU~ADuYu
RB�IE#]DAQ?BMOU3}IC�HIE�¶>GIM�RBMYU3GIC	V�UD?�RB�IE�[NU3GI[NE�PIRN6�=�MOCF�IE�?�dWMOR	CFENENSzC�[NuOE�AQ?�dWAQRFRF?BM�µ>}gRBENH,V�}g?FRF�IE�?�PI?BUDP<E�?FRBMOENC
RBU!�IMOC�HIE�¶>GIMORBMOU3G7U3V>ADGI[NMYuOu�AQ?BMOENC�ADGIH�RB�IE�?BE(�>A�]^E�µ�E�ENG�S,ADGT_+HIMO]^E�?Fw3ENGTR�]�MYE���C�U3G~���>AQR�MYC°µ<ENCZR�6°ñîG
CFU3S,E�[NENG^RF?XADu@�(Ay_^dTRB�IE�[X�IU3MY[�E!U3V�ADGI[NMYuOu�AQ?F_�CF�IU3}IuOHaµ<E�CFENGICZMOµ>uYEQ6	=@UD?�A�]�MYE��³V�?BU3S¸RB�IMYC�HIM�?BEN[�RFMYU3G
CFENE,èì¹�é¯6

b(�IE!¶I?BCZR#HIE�?BM�]DAQRBM�]^E�ADGI[NMYuOu�AQ?BMOENC�MOGx:�E�[�RBMYU3Gx¹�AQ?BE!GIUDR#}IGIMYËW}IEDdg}ICFMOGIw�U3GIu�_,RB�IE�¶g�IE�H�HIMOCZRF?BM��
µ>}gRBMOU3G�?BE�Ë�}IMO?FENS,ENG^R�6��!Uy��E�]^E�?NdTV�?FU3S A!CZRF?BU3GIw3E�?Å]�MYE��#P�U3MOGTR�RB�>AQR�RF�IE�[NU3SzP�U3GIE�GTRÅ]QAQ?BM�AQµ>uOENC�MYG�A
µ@ADCFMO[!CFENGICFE�AQ?BE!S,ENADCF}g?BMYGIw�RB�IE�P@AQ?BADS,E�RBE�?FCNdWRB�IE�?BE�MYC�ENCZCFENG^RBM�ADuv}IGIMOË�}IENGIENCZC#MOGaCFU3S,E�w3ENGIE�?XADuYM�Rî_^6

b(�IMYC~SzE�ADCF}g?BENSzENGTR~AQPIPI?BU^AD[X�´[�ADG±µ�EzAQPIP>uYMOENH´MYG±[�E�?FRXADMOG±[NU3G^RBE��gRFC��4�IE�?BEzRB�IEz¶g�gENH±HIMOC{�
RF?BM�µ>}gRBMYU3G´?BE�Ë�}IMO?FENS,ENG^R7HIU�ENC�GIUDR7�IU3uOHv��CFE�Ejè�k�i�é£6�b(�IEa[NENG^RF?XADu�MOHIE�AKRB�IENG"MYC~RB�>AQR7[NU3S�P�U3GIENG^R
PI?BUW[NENCFCFE�C!AQ?BE�S,E�ADCF}g?BMOGIw�RB�IE�P@AQ?XADS,E�RFE�?#U3V°MYG^RBE�?BE�CZR�6

� ��� q ��ÆsÇ���� Ç�� � � �KÇ����~� q È o¸�z� Ç�È l

!Å�gP�U3GIE�GTRBMYADu>S,U�HIENuOC	uOE�ADH�RFU~A+[�U3GIHIMORBMOU3G>ADu@HIMOCZRF?BM�µ>}gRBMYU3GzV�UD?�RBENC{RBMYGIw�A+[NU3SzP<U3GIENG^R�[�ADGIU3GIM��
[�ADu>P@AQ?XADS,E�RFE�?��WRF�IE�_,ADuOCFU~�>A�]^E�[NuOU3CFE�RBMOENC�RBU+S,U3S,ENG^R�ADGIH�[N}IS7}Iu�ADG^R�w3ENGIE�?BAQRBMYGIw�V�}IGI[�RFMYU3GIC�ADGIH
RBU�CBADHIHIuYE�P<U3MYG^R!AQPIPI?BU��IMOS�AQRBMOU3GsSzE�RB�IU�HIC�6

ô´E�}ICFE,ADG±AQPIPI?BUy�gMYS�AQRFMYGIwaE��gP<U3GIENG^RBM�ADuÅS,UWHIENu°RBUxCZ}IS,S�AQ?BMO|NE�µ@ADCFMY[�S,U�HIENu�MOGIV�UD?BS�AQRBMOU3G
AQR�ADGIH�MYG�A�GIENMYw3�^µ�U3}g?F�IU�U�H�U3V�A�H>AQRXA,P�U3MYG^R�6�b(�IMYC�CF}IS,S,AQ?F_xMOGIV�UD?BS�AQRBMOU3G�[�ADG�uYE�ADH�RBU�RB�IM�?BH
UD?BHIE�?Å¿I�£]QADuY}IE�C#V�UD?#RBENC{RBMYGIw�[NU3SzP<U3GIENGTR(P@AQ?XADSzE�RBE�?BC�6	b(�IE�AQPIPI?BU��IMYS,AQRBMYGIw7S,UWHIENu�MYC(HIE�¶>GIE�HKV�UD?
RB�IEs[�ADCFE�U3V�]QAQ?BM�AQµ>uOExADGIH"P@AQ?XADS,E�RBE�?�U3V�RB�IE�CFADS,EaHIMYS,ENGICZMYU3Gvd�ADC�MYC�UDµIRXADMOGIENH²CBA�_"ADV�RBE�?�RB�IE
HIMYSzENGICFMYU3Gs?BENHI}I[�RFMYU3GKHIENCZ[�?BMOµ<ENH�MYGsRB�IE+PI?FEN[NENHIMOGIw,CFEN[�RFMYU3Gv6

b(�IE#RBADGIw3ENGTR	E���P�U3GIENG^RBM�ADu>S,UWHIENuIAQPIPI?BU��IMOS�AQRBENC�RB�IE#w3MO]^E�G�S,UWHIENuIV�UD?�RB�IE#P@AQ?BADS,E�RBE�?�GIU3S��
MYG>ADuOuO_�V�UD?	ADuOu�]DADuO}IENC�ADGIHzV�UD?Å]QAQ?BM�AQµ>uOE#U3GIu�_7AQRÅµ�UDRB�7RB�IE(H>AQRXA!P�U3MOGTRÅÑ Í ADGIH�RBU!¶I?BCZR	HIE�?BM�]DAQRBM�]^E(AQR

i



Ñ Í 6°ñîR	MYC	A+[�}g?BMYU3}IC	E�]^ENG^R�RB�>AQR�RB�IMYC	AQPIPI?BU��IMOS�AQRBMYGIw�S,UWHIENuIuYUW[�ADuYu�_�HIE�¶>GIENH�U3GzRF�IE�CBADS�P>uYE#CZP@AD[NE
MYC~AQµ>uYEzRBU�PI?BU�]�MYHIE�CF}�"z[NMYE�GTR7MOGIV�UD?BS�AQRBMOU3GjV�UD?�RB�IM�?BH´UD?BHIE�?4¿�]QADuY}IE�CN6Kb(�IMYC~�IUy��E�]^E�?�µ�EN[NU3SzENC
[NuOE�AQ?BE�?����IENG,��E�E��>ADSzMYGIE�ADG,ADCZ_gSzPIRFUDRBMY[#E��gP@ADGICZMYU3G,U3V�RB�IE�CZRXAQRBMOCZRBMO[�ADu>S,U�HIENu@AQµ<U3}gR�RB�IE4P<U3MYG^R
ÐÒÑ Í � ÏÌIÐÒÑ Í�ÓFÓ 6
#v� qKlvtKo ��� � �~� � Ç��$� q � l � � � lç� × l � q �~� l �~� ��q È o¸�z� Ç�È l

8âC{RXAQRBMYC{RBMY[�ADu>S,UWHIENug��MORB�,CZ[�ADu�AQ?	]DAQ?BMYAQµ>uYE�Ñ�ADGIHzCF[�ADu�AQ?	P@AQ?XADS,E�RFE�?�Ì+[�ADG,�>A�]^E!ADCZ_gS�PIRBUDRBMY[
PI?BUDP<E�?FRBMOENC�ADCKA"?BENCF}Iu�RKU3V~S�AQ?Fw3MYG>ADuYMO|�AQRBMOU3G«UD?x[NU3GIHIMORBMOU3GIMYGIw²V�?FU3S A·uYAQ?Bw3EjCFADSzP>uYE�[NU3G^RBE��gRN6
b(�IE�uOU�[�ADu�V�UD?BS U3V�ADG�ADCZ_gS�PIRBUDRBMY[�E��gP<U3GIENGTRFM�ADu°S,UWHIENu���ADC!E��>ADS,MOGIENH�MYG'è�k�¹�é£dÅè�k�Á�é£d�è�k�»Dé£6!b(�IE
u�AQRZRBE�?#?BENV�E�?BE�GI[NE7ADuYCFUzE��>ADS,MOGIENC(RB�IE�ADCZ_�SzPIRBUDRBMO[�[�U3GIGIEN[�RBMOU3GIC!ADS,U3GIw�RF�IE�uYM�Ô^ENuYMO�IU�UWH�?XAQRBMOUIdIRB�IE
CZRXADGIH>AQ?FHIMY|NENH�CZ[NUD?BE+ADGIHxRB�IE�C{RXADGIH>AQ?BHIMY|�ENHKS�A��gMYS7}IS uYM�Ô^ENuYMO�IU�UWHs]QAQ?BM�AQµ>uOED6

b(�IE±uYUW[�ADu�V�UD?BS U3V~A·w3ENGIE�?XADu+ADCZ_�SzPIRBUDRBMO[�S,UWHIENu!�(ADC�RF�IENG E��>ADSzMYGIENH«MYG¸èì¹3¹�é�V�?BU3S A
P@AQ?XADS,E�RBE�?�[NENG^RBE�?BE�H,]gMYE���P<U3MYG^R�ADGIH�MYG�è9¹DºQé>V�?BU3SëA+H>AQRXA�[NENG^RBE�?BE�H,]gMYE���P<U3MYG^R��WV�UD?FS�}IuYADC	MOGzE�AD[X�
[�ADCFE���E�?BE�PI?BENCFENG^RBENH�V�UD?!RB�IE7[NU3GIGIEN[�RFMYU3GIC�ADS,U3GIw,RB�IE�uOMOÔ^ENuOMY�IU�UWHK?XAQRBMOUId�CF[NUD?BEQd�ADGIH�S,A��IMYS7}IS
uYM�Ô^ENuYMO�IU�UWH±Ë�}>ADG^RBMORFMYENCN6xb#�IE,]^E�[�RBUD?~]QAQ?BM�AQµ>uOE�ADGIH±P@AQ?XADS,E�RBE�?�[�ADCZE,�(ADC�HIMYCF[�}ICFCFENH"MYG³è�k�Á�é�ADGIH
èì¹DÄQé¯6

b(�IEzADC{_gSzPIRBUDRFMY[�E���P@ADGICFMYU3GIC+V�UD?+RB�IE�w3ENGIE�?BADu	ADC{_gSzPIRBUDRFMY[�S,UWHIENu°MYG²èì¹DÄQé¯d�èì¹3¹�é£d	è9¹DºQé�CF�IUy�
RB�>AQR�MOR+[�ADG�µ�E�[NuYU3CFE�uO_�AQPIPI?BU��IMOS�AQRBENH�µW_�AauYUW[�AQRBMYU3G�S,UWHIENu�UD?�µW_�ADGjE��gP�U3GIE�GTRBMYADuÅS,U�HIENuÒ6~8
H>AQRXA��¯P�U3MYG^Rz?FENu�AQRBE�H²S,E�ADCF}g?FExU3V�HIE�P@AQ?ZRB}g?BE�V�?BU3S E��gP<U3GIENG^RBM�ADuOMOR`_"MYCzHIE�]^ENuYUDP<ENH²�4�IMO[X�²?BENu�AQRFENC
[NuOU3CFENuO_�RBU%!	V�?BU3GvóìC	S,E�ADCF}g?FE�U3V�HIE�P@AQ?FRF}g?BED�IA�CZMYS,MOu�AQ?	S,E�ADCF}g?BE�U3VvHIE�P@AQ?FRB}g?FE�V�?BU3SÙuOU�[�AQRFMYU3GzV�UD?FS
MYC�ADuYCZUzUDµIRXADMOGIENHv6

b(�IE+E��gP�U3GIE�GTRBMYADuvAQPIPI?BU��IMOS�AQRBMYU3G�MOC(S,U3CZR�}ICFE�V�}IunV�UD?#UDµIRXADMOGIMYGIw�AQPIPI?BU��IMYS,AQRBE�HIMYC{RF?BMOµ>}gRFMYU3G
V�}IGI[�RBMOU3G~]DADuO}IENC�AQRnRB�IE�H>AQRXA#P�U3MYG^R�6�8!uYCFUIdQRF�IE�uYUW[�AQRBMOU3G~AQPIPI?BU��IMOS�AQRBMYU3G�PI?BUy]gMOHIENC�ADG~MOGIV�UD?BS�AQRBM�]^E
PI?BENCZENGTRBAQRBMYU3GKU3VcuYMOÔ^E�uYMY�IUWU�HvdIADC#MOR�w3MO]^E�CÅ¿I�¯]DADuO}IENC����IENGKMOGTRBE�wD?XAQRBENHv6

À



& �~� q ��ÆsÇ����ÉÇ��$� � �KÇ����~� q È o¸�z� Ç�È

e�U3GICFMYHIE�?7ADG´ADCZ_�SzPIRBUDRBMO[�SzU�HIENu°���IE�?BEzRF�IE�]QAQ?BM�AQµ>uOE,ADGIHjP@AQ?XADSzE�RBE�?+�>Ay]^E�RB�IE,CBADSzE�HIM��
S,ENGICZMYU3G+¿n6�ñ`R��(ADC�CZ�IU���G�MYG�è9Á�é�ADGIH�èùÂQé@RF�>AQR�RB�IE�uOMOÔ^ENuOMY�IU�UWH û Í Ð¯Ì Ó Î û Ð¯Ìg�BÑ Í�Ó ADGIH,RB�IE�wD?BADHIMYENG^R
U3V�uOMOÔ^ENuOMY�IUWU�H'Ð¯ÜvÝDÜ<Ñ Ó û Ð¯Ìg�BÑ Ó Þ � à+}IGIMOË�}IENu�_�HIE�RBE�?FS,MYGIE7RB�IE�S,U�HIENu�MOV	M�R�MYC�E��gP<U3GIENGTRFM�ADu�ADGIHjS,UD?FE
w3ENGIE�?BADuYuO_�}IGIMOË�}IENu�_�HIE�RBE�?BSzMYGIE7RB�IE�µ<ENCZR�E��gP<U3GIENGTRFM�ADu�S,UWHIENuÅAQPIPI?BU��IMYS,AQRBMYU3G�AQR�ADGIHjGIE�AQ?+RB�IE
H>AQRXA�P<U3MYG^R�Ñ Í 6(b#�IE+CBADHIHIuYE�P�U3MYG^R�]^E�?FCFMYU3GKU3V°RF�IE~AQPIPI?BU��IMOS�AQRBMYGIw�E��gP<U3GIENG^RBM�ADunS,U�HIE�un[NADGxRB�IENG
µ�E���?FMORFRBE�G '

ÐÒÑf�XÌ Ó ý Ñ~Î (Ð£¹�) Ó �+*-, E��gP/. û Í Ð¯Ì Ó/0 ü �2143 Þ657 Þ98 �:*-, ý 1
Î (Ð£¹�) Ó �+*-, E��gP/. û Í Ð¯Ì Ó/0 ü �2143 Þ657 Þ �:*�, ý Ïü

RBU~RB�IM�?BHaUD?BHIE�?��gRF�IE�[�U3GICZRXADG^R ( Îæk 0<; ÐÒä 8 � Ó MOC�HIE�RBE�?BSzMYGIENH�µT_ û Í ÐÒÌ Ó ADGIH ü Ð¯Ì Ó ��RB�IE!UDµ>CZE�?F]^ENH
MYGIV�UD?FS�AQRBMYU3G�MYC�[�ADuO[N}Iu�AQRBE�Hz}ICFMOGIw ü RBMOuORBCÅU3V û Í Ð¯Ì Ó 6�b#�IE(RXADGIw3ENG^R�E��gP�U3GIE�GTRBMYADu>S,U�HIENuIHIE�RBE�?BS,MOGIENH
µT_�ò{}IC{R û Í Ð¯Ì Ó ADGIH ü ÐÒÌ Ó [�U3GTRXADMOGIC�CF}�"z[NMYE�GTR+MYGIV�UD?BS,AQRBMYU3G�RBUaPI?BU�]�MYHIE7RB�IMO?FHjUD?BHIE�?+HIMYC{RF?BMOµ>}gRFMYU3G
V�}IGI[�RBMOU3Gx]QADuY}IENC4AQR�RB�IE�H>AQRXA7P�U3MYG^R�Ñ Í �>CFENE,èì¹DÄQé¯dnèì¹3¹�é£d>ADGIH´èì¹Q»Dé£6

b(�IE�PI?BEN[NENHIMOGIw"RBADGIw3ENGTRaE��gP�U3GIE�GTRBMYADu�S,UWHIENu�PI?BUy]gMOHIENCsADGçMYG^RBE�?BENC{RBMYGIw�w3ENGIE�?BADuYMY|NAQRBMYU3GçU3V
½(AQ?BGIHIUD?F�@�ÕJ!MYE�uYCFENGvó9C�¿/=#V�UD?BS7}Iu�AgÛ�RB�IE	¿/=#V�UD?BS7}Iu�A�PI?BUy]gMYHIE�C�ADG�AQPIPI?BU��IMOS�AQRBMYU3GzAQR�A�H>AQRXA+P�U3MOGTRN�
RB�IE�RXADGIw3ENG^R�E���P�U3GIENG^RBM�ADu�SzU�HIENunPI?BU�]�MYHIENC!RB�IM�?BH�UD?BHIE�?�AQPIPI?BU��IMOS�AQRBMYU3G�MOG�RB�IE7GIENMYw3�^µ�U3}g?B�IUWU�H
U3V�A�H>AQRXA,P�U3MYG^R�Ðú¶I?BC{R�HIE�?BMO]QAQRBM�]^E Ó d�CFE�[NU3GIHjUD?BHIE�?�AD[N[N}g?XAD[�_�MOG�Aa[�U3SzP@AD[�R�?XADGIw3E7V�UD?!RB�IE7CZRBADG��
H>AQ?BHIMO|NENH']QAQ?BMYAQµ>uYEDd	ADGIH"RF�IMO?BH"UD?BHIE�?zAD[N[N}g?XAD[�_�V�UD?zHIMOCZRF?BM�µ>}gRBMYU3G"V�}IGI[�RBMOU3G']QADuY}IENC�AQR7RB�IEaH>AQRXA
P�U3MOGTRN6	=@UD?�A�HIE�RXADMOuYENH�HIE�]^ENuYUDP>SzENGTR�CFENE,èì¹Q»Dé¯6

>v� � � l � r � � m �~� � � × m � � �~� � � × �zr ��öKÇ � q ��ÆsÇ���� Ç��$� � �KÇ����~� q È
o¸�z� Ç�È

e�U3GICFMYHIE�?�A�w3ENGIE�?XADu�ADCZ_�SzPIRBUDRBMO[!S,U�HIE�u�á�ÐÒÑ<�XÌ Ó �4M�RB��CZ[�ADu�AQ?(]QAQ?BM�AQµ>uOE+ADGIHsP@AQ?XADS,E�RFE�?��IADGIH
uYE�R
'
ÐÒÑ<�XÌ Ó µ�E�RB�IE+[�UD?F?BENCZP<U3GIHIMYGIw,E��gP�U3GIE�GTRBMYADu�S,U�HIENu�Ð£:�EN[�RBMOU3G�Á Ó RB�>AQR�MYC�RXADGIw3ENG^R!AQR(RB�IE�H>AQRXA

P�U3MOGTR�Ñ Í 6ab(�IENG´M�R+�(ADC�CF�IU���G´MYG è�k�¹�é	ADGIH³è�k�Á�éÅRB�>AQR+RB�IEzHIMOCZRF?BM�µ>}gRBMYU3G±V�}IGI[�RBMYU3GIC�[NU3MOGI[NMYHIE�RBU
RB�IM�?BH±UD?BHIE�?~AQR�Ñ Í 6,b(�IE�PI?BUWU3V�w3MO]^E�G±MYC+uYU3GIw�µ>}gR~AxCFMOSzP>uYE7PI?BU�U3V�MYC+Ay]QADMYuYAQµ>uYE�µT_�MYG^RBENwD?XAQRFMYU3G

Á



U3V°RB�IE~HIMOCF[�?BE�P@ADGI[�_���RB�IMOC�}ICFENC!U3GIu�_�RF�IE~CZRXADGIH>AQ?BH�GIUD?BS,ADunHIE�GICFMOR`_�ADGIH�HIMOCZRF?BM�µ>}gRBMYU3G�V�}IGI[�RFMYU3GIC
RBU3w3E�RF�IE�?���MORF�xMYG^RBENwD?BAQRBMYU3GsµW_aP@AQ?FRBC�6

?v�~�~Ç l �~����Æ q l°��q È qsr � qsrsqso Ç��~Ç r

e�U3GICFMYHIE�?(A~w3ENGIE�?XADufADCZ_�SzPIRBUDRBMO[�S,UWHIENuI�4M�RB�+¿sHIMOS,ENGICFMOU3G>ADu>]QAQ?BMYAQµ>uYE�ADGIH,P@AQ?BADS,E�RBE�?Nd�ADGIH
CF}gPIP<U3CFE�RB�>AQR!MYG^RBE�?FENCZR![NE�GTRBE�?BC�U3G�RFENCZRBMOGIwaA,CF[�ADu�AQ?4P@AQ?XADS,E�RBE�?�[NU3SzP<U3GIENG^R�@çÎA@�Ð¯Ì Ó ���IE�?BE7Ì
[�ADGxµ<E�?FE���?FMORFRBE�GKCBA�_xADC�ÐCB � @ Ó �4M�RB�7¿,å²k�HIMOS,ENGICFMOU3G>ADu�GW}IMOCBADGI[NE�P@AQ?XADSzE�RBE�?DBn6

ô«MORB�E@ ¶g�gENH�RF�IE7RF�IENUD?F_�MOGj:�E�[�RBMYU3GIC+¹��`i�CZ�IU��pRF�>AQR!RB�IE�?BE�MOC+A,RB�IM�?BH�UD?BHIE�?+ADGI[NMOuYu�AQ?Z_KU3V
HIMYSzENGICFMYU3Gak36�b(�IE�]QADuY}IENC�U3VIRB�IMOCÅADGI[NMYuOu�AQ?F_~AQ?BE�S,U3CZRcE�ADCFMYu�_�MYGIHIE��IENH�µT_~RB�IE�P�U3MOGTRFC�U3G7RF�IE�[N}g?F]^E
ÏBGF�Î ÏB ÍF ���IE�?BE�RB�IE�GIUDRXAQRBMYU3GxHIENCFMYw3G>AQRFENC�RB�IE~[NU3GIC{RF?XADMYGIE�H�S,A��IMYS7}IS uYM�Ô^ENuYMO�IU�UWHxENCZRFMYS�AQRBE+V�UD?Bn6

ñ`R�MYC#CZRF?XADMOw3�IV�UD?F�(AQ?BHsRBUzUDµIRXADMOG�RB�IE�¿�]QAQ?BM�AQRFE�RBADGIw3ENGTR�E���P�U3GIENG^RBM�ADu�S,UWHIENu¯d>ADGIH�RBU�UDµIRBADMYG
A�RXADGIw3ENG^R�E��gP�U3GIE�GTRBMYADu�S,U�HIE�u�V�UD?zA�[�U3GIHIMORBMOU3G>ADu�S,U�HIENu	[NUD?F?BE�CZP�U3GIHIMOGIw�RBU�RB�IEaGW}IMOCBADGI[NEsP@A��
?XADS,E�RBE�?�6�b(�IEsËW}IUDRBMYE�GTR�U3V(RB�IENCFE�R`��U�w3MO]^ENC~RB�IE�RXADGIw3E�GTR�E���P�U3GIENG^RBM�ADu�S,U�HIENu�HIENCF[�?BM�µ>MYGIw�RB�IE
S�AQ?Bw3MOG>ADuvADGI[NMOuYu�AQ?Z_�]DAQ?BMYAQµ>uYED6�=@UD?4HIE�RBADMYuYC#CFENE,èì¹Q»Dé¯6

b(�IEs?FENCF}IuORFC�MOG'RB�IEaPI?BEN[NE�HIMYGIwjCZEN[�RBMOU3G'RB�IENG'w3MO]^E~¿²]QADuY}IE�C�V�UD?7RBENC{RBMYGIw�RB�IE�]DADuO}IE�U3V#RB�IE
P@AQ?XADS,E�RBE�?H@�6!8�PIPI?FUDPI?BM�AQRBE�V�UD?FS�}IuYADC�AQ?BE~?BEN[�UD?BHIENH�MYG'èì¹Q»Dé°ADGIH�E��IADSzP>uYE�C�w3MO]^ENG�MOG·è�kyÄQé£d°è�kyÃQé£d
èì¹3i�é¯dnèì¹DÂQé¯d>ADGIH´è9º3ÄQé¯6

��In� � ØsÇ r Øs��ÇKJ � ×¾� q ��ÆsÇ����ÉÇ��$� � �KÇ����~� q È o¸�z� Ç�È l

b(�IE�RBADGIw3ENGTR�uOU�[�AQRBMOU3G�S,U�HIENu�RB�IENUD?F_�MOGj:�E�[�RBMYU3GIC�¹��îi�w3MO]^E�C�RF�IE7RBADGIw3ENGTR�HIM�?BEN[�RBMOU3G þ V�UD?
AKRB�IMO?FH'UD?BHIE�?zADGI[�MYuYuYAQ?F_^dÅADGIH�RB�IENCFEsuYE�ADH�HIM�?BEN[�RBu�_±RBU�RB�IE�wD?XADHIMOENGTR ü Ð¯Ì Ó U3V#uYM�Ô^ENuYMO�IU�UWH´MYG�RB�IE
HIMO?FEN[�RBMOU3GIC þ AQR�RF�IE�H>AQRXAjP�U3MOGTR�6âô±EKRB�IENG³�>Ay]^EKRB�>AQR û Í Ð¯Ì Ó ADGIH ü ÐÒÌ Ó HIE�¶>GIE�RB�IE�RXADGIw3ENG^R
E���P�U3GIENG^RBM�ADu�S,UWHIENu�Ð£:�EN[�RBMYU3G�Á Ó V�UD?�RB�IE+[�U3GIHIMORBMOU3G>ADunHIMOCZRF?BM�µ>}gRBMYU3G�w3MO]^ENG�RB�IE�ADGI[�MYuYuYAQ?F_^6

=@UD?�RF�IE�CF[NADu�AQ?�P@AQ?XADS,E�RBE�?�[NADCFEs��EsRB�IE�G²UDµIRXADMYGâÐ£:�EN[�RFMYU3G²Â Ó RB�IEsHIMYC{RF?BMOµ>}gRFMYU3G·V�}IGI[�RBMYU3G
]QADuY}IENC�AQR�RF�IEzH>AQRXA�P�U3MOGTR�RBU�RF�IMO?BH�UD?BHIE�?�ADGI[�MYuYuYAQ?F_^6�h�UD?BE�w3ENGIE�?XADuOuO_�V�UD?~AsCF[�ADuYAQ?�[NU3S�P�U3GIENG^R

Â



U3V�A�]^E�[�RBUD?4P@AQ?BADS,E�RBE�?Nd>��E�UDµIRXADMOGxRB�IE�HIMOCZRF?BM�µ>}gRBMYU3GxV�}IGI[�RBMYU3G�]DADuO}IE~AQR4RF�IE�H>AQRXA�P<U3MYG^R4V�UD?4RB�IE
CF[�ADuYAQ?�ADGI[�MYuYuYAQ?F_�]QAQ?BM�AQµ>uOE�?BE�[NUD?BHIENH�U3GsRB�IE�[N}g?Z]^E�ÏBGFKÎ ÏB ÍF 6

ñîG±RB�IEz¶I?FCZR�[�ADCFE���E�AQ?BE���UD?FÔgMOGIwx��MORB�´ADG´E��gP�U3GIE�GTRBMYADu	SzU�HIENuÒdcADGIH´MOG±RB�IE,CFEN[�U3GIH´[�ADCFE
��MORB��ADG�E��gP<U3GIENG^RBM�ADu�S,U�HIENun�4M�RB��ADG�ADH�ò{}ICZRBS,ENG^R�V¦AD[�RBUD?!RF�>AQR�MYC!ENËW}>ADu�RBU�k~RBU�¶I?BCZR�UD?FHIE�?�6!8
HIE�RXADMOuYENHxADG>ADuO_�CFMYC#U3V°CF}I[X��ADH�ò{}ICZRFENH�E��gP<U3GIENG^RBM�ADu�S,UWHIENuYC#MYC#w3MO]^ENG�MYG±èì¹DÀQé£6

=@UD?7AKCF[�ADuYAQ?~]QAQ?BM�AQµ>uOE,ÑjADGIH´P@AQ?XADSzE�RBE�?~Ìgd°uYENV�R�RXADMYuÅPI?BUDµ@AQµ>MYuOMORBMOENC�AQR7AKH>AQRBA�P�U3MOGTR7�>A�]^E
µ�E�ENG7Ay]QADMYuYAQµ>uYE�CFMYGI[�EL!�HIw3E���UD?FRB�~E���P@ADGICFMYU3GIC�6Åb#�IE�CFADHIHIuYE�P<U3MYG^R°S,E�RF�IU�HIC°AQ?FE	ÔgGIUy��G�RBU4PI?BUy]gMOHIE
S7}I[X�KMYSzPI?FU�]^ENH�AD[N[N}g?BAD[�_KADGIH�RB�IE+Ên}Iw^ADGIG>ADGIM�ADGIHKL4MO[NE�Ð{kyÃ3Â3Ä Ó V�UD?BS7}IuYAM�ÐON �-P Ó ÎQM+ÐRN Ó/0 ü ÐRN Ó .SNT8 � å P 8 � 3
PI?BUy]gMOHIENC#A���MYHIE�uO_�}ICFE�H�RB�IM�?BHaUD?BHIE�?�AQPIPI?BU��IMYS,AQRBMYU3Gv6�=@UD?�RB�IMYCUNøMYC�RB�IE�CFMOw3GIENH�uOMOÔ^ENuOMY�IUWU�H,?BUWUDRN�Î CFw3G�ÐDÏÌ Í å�Ì Ó èì¹�. û Í ÐDÏÌ Í Ó å û ÐÒÌ Ó 3 é �:*-, �
ADGIH P MYC(RB�IE�H>AQRXA�CZRBADGIH>AQ?BHIMY|NE�H�S�A��IMOS�}ISÙuYMOÔ^E�uYMY�IUWU�HsENCZRBMOS�AQRBE

P Î Ð Ïü Í å ü Ó Ï7 �:*-,V �
8!GçADuORFE�?BG>AQRBM�]^E��(A�_²U3V!P@AD[BÔDADw3MOGIwWN1ADGIH P MYCzPI?BUy]gMOHIENH µW_'RB�IE�½(AQ?BGIHIUD?F�@�ÕJ!MYE�uYCFENGøÐîkyÃ3Ãgk Ó
V�UD?BS7}Iu�A M�ÐON �-P Ó ÎQM+ÐRNâå<N 8 � uYU3wXN~Ý P Ó �
b(�IE�¶I?BCZR�V�UD?BS7}Iu�A�U3V�RBENG,w3M�]^ENC	µ<E�RFRBE�?	]QADuY}IENC�µ>}gR�[�ADGzw3MO]^E#ADGIU3S�ADuYU3}ICÅ]QADuY}IENCNdTU3}gRBCFMOHIE�RB�IE~è9Ä � kNé
?XADGIw3E�V�UD?4PI?BUDµ@AQµ>MOuYM�RBMYENC�6	=@UD?#CFU3S,E�HIMYCF[N}ICZCFMYU3G�CFE�E�èì¹DÀQénADGIH´èì¹DÃQé£6

=@UD?�A7]^EN[�RBUD?#P@AQ?XADS,E�RBE�?�Ì7��MORF�xCF[�ADuYAQ?4MOGTRFE�?BENCZR#P@AQ?XADS,E�RBE�?Y@ç��E�GIENENHxU3GIuO_aS,MOGIUD?�SzU�HIM��
¶>[�AQRBMOU3GIC4U3VnRB�IE�HIE�¶>GIM�RBMYU3G�V�UD?KN ADGIH P Û�RF�IE�¶I?BC{R4µ�E�[NU3S,ENC(RB�IE+PI?FUD¶>uYE�uOMOÔ^ENuOMY�IUWU�Ha?BU�UDRN Î CFw3GnÐ Ï@ Í åW@ Ó[Z è9¹�. û Í Ð ÏÌ ÍF Ó å û Ð ÏÌSF Ó 3 é �:*-,
ADGIHxRB�IE�CFEN[�U3GIHKµ�EN[NU3SzENC4A�w3ENGIE�?XADuOMY|NE�HKCZRXADGIH>AQ?BHIMO|NENH�S�A��gMYS7}IS uOMOÔ^ENuOMY�IU�UWHaHIE�P@AQ?FRB}g?BE

P Î Ð Ïü Í� å ü � Ó]\ Ï7 � ßBß-�
Ï7 ��^+^ � ÐDÏÌSF Ó�_ �:*-, �
Ã



=@UD?°RB�IMYC ü � MOC�A�CF[�ADuYAQ?�[NU3SzP<U3GIENG^R�U3V ü RB�>AQR�S,E�ADCZ}g?BENC°HIE�P@AQ?ZRB}g?BE(V�?BU3S RF�IE�]DADuO}IE`@±AQR ÏÌ ÍF d Ï7 � ßBß��
MYC�RB�IE�UDµ>CFE�?F]^ENH�MYGIV�UD?FS�AQRBMYU3G�V�UD?�Ì+?FEN[�ADuYM�µI?XAQRBENHzU3GzRB�IE ü CZ[�ADuYEDd�ADGIH'ÏB ��^+^ � ÐDÏÌSF Ó MOC	RB�IE�UDµ>CZE�?F]^ENH
MYGIV�UD?FS�AQRBMYU3GjV�UD?~RB�IE,GT}IMYCBADGI[�E,P@AQ?XADS,E�RBE�?���MORB�W@ø¶g�IENH´?BEN[NADuYMOµI?BAQRBENH´U3G±RB�IE ü CZ[�ADuYED6�b(�IENCFE
[NU3SzP>}gRBAQRBMYU3GIC�AQ?BE�E�ADCFMYu�_�UD?Bw^ADGIMY|�ENHjV�UD?�[NU3SzP>}gRBE�?+E�]QADuY}>AQRBMOU3Gv�cCFE�EKè9¹Q»Dé�ADGIH�RB�IEzE��>ADSzP>uOENC�MYG
èì¹3i�é¯dnèì¹DÂQé¯dnè9º3ÄQé£6

�@�f� q���� Ç�� �xm�o

b(�IE#PI?FEN[NENHIMOGIw�CFEN[�RBMOU3GIC	U3}gRFuYMYGIE�H�RB�IE#CZRBE�P>C	MYG^]^U3uO]^ENH�MYG�}ICFMYGIw�RXADGIw3ENG^R�uOU�[�AQRFMYU3G�S,U�HIENuOC°RBU
ENuOMYS,MOG>AQRBE�E�?Z?BUD?�ADGIH�RXADGIw3ENG^R�E��gP<U3GIENGTRFM�ADucSzU�HIENuOC4RBU�ENuOMYS,MOG>AQRBE~GT}IMYCBADGI[NE7E��<EN[�R�6�b(�IMO?FH�UD?FHIE�?
¿I�£]QADuY}IE�C!V�UD?�AzCF[�ADuYAQ?!MYG^RBE�?FENCZR�P@AQ?XADSzE�RBE�?�AQ?FE�UDµIRXADMOGIENHv6�b(�IE~S,E�RF�IU�HIC4[NADG�µ<E~w3ENGIE�?BADuYMY|�ENHKRBU
]^EN[�RFUD?	MOGTRFE�?BENCZR�P@AQ?XADS,E�RBE�?BC�µT_�RBENCZRBMOGIw+CZ[�ADu�AQ?�[NU3SzP<U3GIENG^RBC	MOG�CZENË�}IENGI[�ED�gCFENE�è9ÀQéIADGIH,½(AQ?BGIHIUD?F�@�
J!MYE�uYCFENGsÐîkyÃ3Â3À Ó 6�ñîG�w3ENGIE�?BADu�CF}I[X��RBENCZRFCc��U3}IuYH�HIE�P�ENGIH7U3G~RB�IE�UD?FHIE�?�[X�IU3CFENG7V�UD?°RB�IE�[NU3SzP�U3GIE�GTRBC�d
}IGIuYM�Ô^E+GIUD?FS�ADu�ADG>ADuO_�CFMYC#U3V�]QAQ?BM�ADGI[�ED6

b(�IExuOMYS,M�RBMYGIw�GIUD?BS�ADuOMOR`_´U3V#RB�IEx[NU3GIHIM�RBMYU3G>ADu�HIMOCZRF?BM�µ>}gRBMYU3G·w3MO]^ENG"RB�IExADGI[�MYuYuYAQ?F_��>ADC�µ<ENENG
E��IADS,MYGIENH�MYG±èù»Dé£dnè9i�é£�gRB�IE�CFE�S,E�RB�IU�HIC�AQ?BE�µ�ENMOGIw,E��gRFENGIHIENHxRBU�RB�IE�RB�IMO?BHxUD?BHIE�?�[NU3GTRFE��gR�6

b(�IE4RXADGIw3ENG^R�E���P�U3GIENG^RBMYADu<S,UWHIENu>S,E�RB�IUWHIC�MYGs:�E�[�RBMYU3GsÁ�[�ADG,µ�E�}ICZENH�RBU~UDµIRXADMOGba@AQR�PI?BMOUD?BC
A�CZ[�ADu�AQ?�MYG^RBE�?BE�CZR4P@AQ?XADSzE�RBE�?��ICZENE�èùºgkNé£6

:�U3S,E![�U3SzP>}gRXAQRBMOU3GsSzE�RB�IU�HIC�V�UD?#UDµIRXADMOGIMYGIw�¿I�£]QADuY}IE�C�AQ?FE�HIMOCF[N}ICFCZENHxMOG±èùÃQé£dvè�k3kNé£d�è�kyºQé£d�è�kyÀQé£d
è�k�Á�é¯6

L�EN[NENG^R#ADCZ_gS�PIRBUDRBMY[(S,E�RB�IU�HIC	U3VvMYGIV�E�?BE�GI[NE!�>Ay]^E�E�]^U3uO]^E�H�V�?BU3S¸RF�IE�CBADHIHIuYE�P�U3MYG^R�SzE�RB�IU�HzMYG
CZRXAQRFMYCZRBMO[NCNdcÐÒ5�ADGIMYENuOCNdnkyÃ^iQ»I�<½(AQ?BGIHIUD?F�@�ÕJ!MOENuYCFE�G�ADGIH�e(U��vdnkyÃ^ÁDÃ Ó ADGIHKM�RBC�E���RBENGICFMOU3GxRBU,HIMOCZRF?BM�µ>}��
RBMOU3G�V�}IGI[�RBMYU3GIC+ÐÒÊn}Iw^ADGIG>ADGIM�ADGIHaL4MO[NEDd�kyÃ3Â3Ä Ó 6Åb(�IE�AQPIP>uYMO[�AQRBMYU3GIC	Rî_WP>MY[�ADuOuO_zMYG^]^U3uO]^E�E���P�U3GIENG^RBMYADu
S,UWHIENuYC#ADGIHKHIMOCZRF?BM�µ>}gRBMYU3GIC#�4M�RB�xS,U3SzENGTR(w3E�GIE�?XAQRBMOGIw,V�}IGI[�RBMOU3GICN6

b(�IE,E���RBENGICFMOU3G´U3V�RB�IENCFE�SzE�RB�IU�HIC�RBUKSzUD?BEzw3ENGIE�?XADu	C{RXAQRBMYC{RBMY[�ADuÅS,UWHIENuYC+MYC+u�AQ?Bw3ENu�_�HI}IEzRBU
½(AQ?BGIHIUD?F�@�ÕJ!MYE�uYCFENGvdWV�UD?�E��IADSzP>uYE�½(AQ?BGIHIUD?F�@�ÕJ!MYE�uYCFENG�ÐîkyÃ3Â3Ägd@kyÃ3Â3ºgd@kyÃ3Â3Àgd@kyÃ3Ã3ÄgdfkyÃ3Ãgk Ó 6°b#�IE4RBADG��
w3ENG^RÅE��gP<U3GIENG^RBM�ADugSzU�HIENu^PI?BUy]gMYHIE�C	ADG�ADu�RBE�?BG>AQRBM�]^E�AQPIPI?BU^AD[X��RBU�S�ADG^_�U3VIRB�IENCZE(?FENCF}IuORFCÅADGIH�uOE�ADHIC

kyÄ



RBUzA�CFMOSzP>uYE�?#V�UD?BS7}IuYAKÐ£:�EN[�RBMYU3G�kyÄ Ó V�UD?�CFMYw3GIM�¶>[�ADGI[NE~V�UD?4A�CZ[�ADu�AQ?#P@AQ?XADS,E�RFE�?��gRB�IE+[NU3SzP>}gRXAQRBMOU3G
MYC�C{RF?XADMYw3�^RBV�UD?F��AQ?BH"ADGIH'}ICFE�C�U3GIu�_±uOMOÔ^ENuOMY�IU�UWHvd�S�A��IMOS7}IS uOMOÔ^ENuOMY�IUWU�H´ENCZRFMYS�AQRBE�CNd�MYGIV�UD?BS,AQRBMYU3Gvd
ADGIH�?BE�P@AQ?XADSzE�RBE�?BMO|�AQRBMOU3Gv6(ñîG�CFU3SzE~w3ENGIE�?XADuOMOR`_sRB�IE�V�UD?BS7}Iu�AzV�UD?KNÙADGIH P [NADG�µ<E~CF�IUy�4G�RBU,µ<E
ENËW}IMO]QADuYENG^R�RFUzV�UD?BS7}Iu�ADC#MYGx½(AQ?BGIHIUD?F�f�£J!MYENuOCFENGv6

b(�IE#PI?FEN[NENHIMOGIw�RB�IENUD?F_���ADC	�IUy��E�]^E�?�?BENC{RF?BMY[�RBENH�µT_7RB�IE#GIENENHzRBU�UDµIRXADMOG,ADG�ä�å�¿zHIMYS,ENGICZMYU3G
ADGI[NMOuYu�AQ?Z_^6�b(�IE�¶I?BCZR!HIE�?BMO]QAQRBMO]^E+uYUW[�AQRBMYU3G�S,U�HIE�u�RF�IENUD?F_sPI?BU�]�MYHIENC�RB�IE+RB�IE�UD?F_KADGIH�SzE�RB�IU�HIC�V�UD?
[NU3GICZRZ?B}I[�RBMOGIw,CF}I[X��ADGI[NMYuOu�AQ?BMOENCN6

b(�IE�V�U3uYuOU���MYGIwz?FENV�E�?BENGI[�ENC�?FENu�AQRBE+RBUzRB�IE~RXADGIw3E�GTR!SzU�HIENu�AQPIPI?BU^AD[X��RBU�CFMYw3GIM�¶>[�ADGI[NE~]QADuY}IENC�d
ADGIHKMOG�RB}g?BGx[NMORBE�RB�IE�?BENuYAQRBENHKuOMORBE�?BAQRB}g?BED6

r Ç�×#Ç r Ç�� � Ç l

è�kNé¾=>?XADCFE�?NdD576ì8�6;:<6�Ð{kyÃ3ÀD» Ó 6nÊnU�[�ADuT[NU3GIHIMORFMYU3G>ADuTCF}�",[NMOENGI[�_^ddc�e�f4¬�g3 Q§ih@®` Q®Ò¤kj�®leUhv¬�ª	em� Öd# dTi3¹��`À^¹�6
èì¹�é¾=>?XADCFE�?Nd	576ì8�6 :<6#Ð{kyÃ^ÁDº Ó 6�b#�IEsENuO}ICFMO]^E�ADGI[NMYuOu�AQ?F_^dLnpo�§;®¯¤kqQ Q¡�¤¯ Q®î©rh@®Õ D®Ò¤sj�®Ò¤£ªX Q§utX¥	v�©�¡B©�¥�ª�©,ÐO!	HvÛ

576xw76dy�AQµ<EDdfL+6{z�6Gw�}gPIRXA Ó d>J!UD?FRB� �!U3uYu�ADGIH z�}gµ>uOMYCF�IMOGIw�e�U3SzP@ADGT_^dI8!SzCZRBE�?BH>ADSxdg»Ik��Õ»^Âg6
è9ºQé¾=>?XADCFE�?Nd�576ì8�6 :<6�ADGIH±h�AD[�y+Ay_^dm|I6�Ð{kyÃ^Á3i Ó 6}zÅAQ?XADS,E�RBE�?�V¦AD[�RBUD?BMO|�AQRBMOU3G±ADGIHjMOGIV�E�?BENGI[�Ezµ@ADCFENH

U3GKCZMYw3GIMO¶>[NADGI[NE�uOMOÔ^ENuOMY�IU�UWHxADGIHxUDµIò{E�[�RBMO]^E�P�U3C{RBE�?BMOUD?�d�~�¥>¥< Q§�j�h@®Õ D®Ò¤sj�®le ï d<i3iDÃ��`i3Á3¹�6
èù»Dé¸½�?BENGIGIE�?�dc576Ydn=>?XADCFE�?�dn576ì8�6 :<6�ADGIH�h�[N5�}IGIGIU3}Iw3�vduz�6�Ð{kyÃ3Â^¹ Ó 6�ã�G±ADCZ_gSzPIRFUDRBMY[�GIUD?BS,ADuYMOR`_

U3V°uOMOÔ^ENuOMY�IUWU�H�ADGIHx[NU3GIHIM�RBMYU3G>ADunADG>ADuO_�CFMYC�d��� Q¥�eHc�e[h@®` Q®¯¤sj�®�e ��I dnkyÀ3º��Fk�Á3¹�6
èìi�é¾=>?XADCFE�?NdD576ì8�6;:<6�ADGIH7h�[N5�}IGIGIU3}Iw3�vdiz�6�Ð{kyÃ3ÂD» Ó 6n=@}g?FRB�IE�?�?BE�S�AQ?FÔgCnU3G7ADCZ_�SzPIRBUDRBMO[	GIUD?BS,ADuYMOR`_

ADGIHK[�U3GIHIMORBMOU3G>ADu�ADG>ADu�_gCFMOCNd��	 Q¥�eHc�e[h@®Õ D®Ò¤sj�®le �>Ö d�kyÂ3º��BkyÃ3Äg6
è9ÀQé¾=>?XADCFE�?NdW576ì8�6 :<6^ADGIH,h�[N5�}IGIGIU3}Iw3�vd�z�6@Ð{kyÃ3Â3Â Ó 6�ã�G,w3E�GIE�?XADuYMO|�AQRBMOU3G�U3V<ADG>ADuO_gCZMYC�U3Vf]QAQ?BM�ADGI[NEQd~4¥>¥< D§�j�tX¥�j�®�eYh@®` Q®¯¤sj�®�e�nj Q®R��e õ�I d<º^iDº��ÕÀ3Àg6
èìÁ�é¾=>?XADCFE�?Nd!5�698�6;:<6�Ð{kyÃ3Â3Â Ó 6¸J!UD?FS,ENH³uYMOÔ^E�uYMY�IUWU�H«ADC�CFADHIHIuYE�P<U3MYG^R�AQPIPI?BU��IMOS�AQRBMYU3Gvd%c�e�npo�§;®�e~4¥< Q§�e Ö & dnkyÂgk��FkyÃ3ºg6
è9ÂQé¾=>?XADCFE�?Nd�576ì8�6 :<6(Ð{kyÃ3Ã3Ä Ó 6jb°ADMYu�PI?FUDµ@AQµ>MYuYM�RBMYE�C�V�?FU3S UDµ>CZE�?F]^ENH'uYMOÔ^E�uYMY�IUWU�HICNd`�#¤£¬��,©�®Ò¡�¤s�D  &G& d

À^i��`ÁDÀg6
è9ÃQé¾=>?XADCFE�?Ndg576ì8�6;:<6Od�L�ENMYHvdIJ�6�ADGIHaô±U3GIwIdg8�6vÐ{kyÃ3Ãgk Ó 6u!��gP<U3GIENG^RBM�ADufuYMYGIENAQ?(S,U�HIENuOCNÛÅA~R`��U~P@ADCFC

PI?BUW[NENHI}g?BE�V�UD?4CBADHIHIuOE+P<U3MYG^R!AQPIPI?BU��IMOS�AQRBMYU3Gv6�c�e�f�¬�g^ Q§/h@®` Q®¯¤sj�®�eYhv¬yª	e�� �Iï d@»^Â3º��£»^Ã^¹�6
è�kyÄQé¾=>?XADCFE�?Ndn57698�6;:<6Yd<L4ENMOHvdnJ�6�ADGIH�ô´U3GIwIdv8�6�Ð{kyÃ3Ãgk Ó :�MYS�P>uYE7ADGIH�AD[N[N}g?XAQRBE7MOGIV�E�?BENGI[NE�V�UD?�RB�IE

S,ENADG�P@AQ?XADS,E�RBE�?#U3VcRB�IE+w^ADS,S�A~S,UWHIENu¯dIMOG�?BE�]�MYCFMOU3Gv6
k3k



è�k3kNé¾=>?XADCFE�?Nd@57698�6;:<6@ADGIHKL4E�MYHvd@J�6nÐ{kyÃ3Ãgk Ó 6	e(U3G^]^E�?FRFMYGIw,UDµ>CFE�?F]^ENHKuOMOÔ^ENuOMY�IU�UWHIC#RFU�RXADMOuvPI?BUDµ@AQµ>MYu��
M�RBMYENC�d���¬��D��o�®` Q®Ò¤Õ¬�¥< Q§/hf®Õ Q®¯¤sj�®¯¤£ª�j� Q¥<��� Q®` T~�¥< Q§xg�j�¤sj �IÖ d�k�ÁDÃ��BkyÂ^i�6

è�k�¹�é¾=>?XADCFE�?Nd@57698�6;:<6>ADGIHxL�ENMYHvd>J�6�Ð{kyÃ3Ã3Ä Ó 6�=>?BU3S¼S7}IuORFMOP@AQ?XADS,E�RBE�?(uYM�Ô^ENuYMO�IU�UWHsRBU7RXADMOu�PI?BUDµ@AQµ>MYu��
M�RBMYENC�V�UD?�AzCF[NADu�AQ?�P@AQ?XADSzE�RBE�?�6�bcEN[X�IGIMY[�ADu�L4E�P<UD?FR�df\!GIMO]^E�?BCZMOR`_xU3VÅb�UD?BU3GTRFUId@5�E�P@AQ?ZRBS,ENG^R!U3V
:WRXAQRFMYCZRBMO[NCN6

è�kyºQé¾=>?XADCFE�?Nd�576ì8�6 :<6�Ð{kyÃ3Ãgk Ó 6/:WRXAQRBMYC{RBMY[�ADu�MYGIV�E�?BENGI[NEDÛ Ê�M�Ô^ENuYMO�IU�U�H RBU CZMYw3GIMO¶>[NADGI[NEDdrc�e]~4�,©�¡	eh@®` Q®Ò¤kj�®le�~Hj�j�¬yª	e >G# d<¹3iDÂ��î¹DÀ^i�6
è�k�»Déëe��IE�AD�vd�z�69y�6OdW=>?XADCFE�?NdW576ì8�6 :<6YdTL4ENMOHvdgJ�6TADGIHab°AQP>M�AgdT8�6fÐ{kyÃ3Ã^¹ Ó 6Åb(�IMO?BHzUD?BHIE�?(ADCZ_�SzPIRBUDRBMO[NCNÛ

[NU3GIGIE�[�RBMYU3GIC�ADS,U3GIw�RFENCZR�Ë�}>ADG^RBMORBMOENCNdX��¬����beDh@®` Q®¯¤sj�®�����eDnj©�®R��e Ö��/��>�� df¹�k�¹3Á��Õº3ºg6
è�k�i�é¾=>?XADCFE�?Ndc576ì8�6 :<6�ÐîkyÃ3Ã3º Ó 6�5�M�?BEN[�RBMOU3G>ADu�ADG>ADu�_gCFMOC�ADGIHjCZRXAQRBMOCZRBMY[NADu�V�?BADS,ENCNd�h@®` Q®¯¤sj�®¯¤£ªB Q§m�4 -�@©�¡-j

ïIõ d<¹�kyº��î¹Dº3Àg6
è�kyÀQé¾=>?XADCFE�?NdI5�698�6;:<6>ADGIHsô´U3GIwIdI8�6�Ð{kyÃ3Ã3º Ó 6Å8�PIPI?BU��IMOS�AQRBE�:WRF}IHIENGTRFMY|�AQRBMOU3G���MORB�sS�AQ?Bw3MOG>ADu�ADGIH

[NU3GIHIM�RBMYU3G>ADu�MOGIV�E�?BENGI[NEQd`�	 Q¥�eKc�e�h@®Õ D®Ò¤sj�®le Ö<� dfºgkyº��`º^¹DÄg6
è�k�Á�é¾=>?XADCFE�?Ndf576ì8�6 :<6@ADGIHKL4ENMOHvdfJ�6�Ð{kyÃ3Ã3º Ó 6�b(�IMO?BHKUD?FHIE�?!ADCZ_�SzPIRBUDRBMO[�S,U�HIENuOCNÛ�uYMOÔ^E�uYMY�IUWU�HsV�}IGI[��

RBMOU3GIC�uOE�ADHIMYGIw�RBU,AD[�[N}g?XAQRBE�AQPIPI?BUy�gMYS�AQRFMYU3GIC�V�UD?�HIMOCZRF?BM�µ>}gRBMYU3G�V�}IGI[�RBMOU3GICNdmh@®Õ D®Ò¤sj�®leYhf¤¦¥>¤£ªB  ï d
À^Á��ÕÂ^¹�6

è�kyÂQéëe��IE�AD�vd�z�69y�6Od>=@?XADCZE�?�d@5�698�6;:<6@ADGIHKL�ENMYHvdfJ�6cÐîkyÃ3ÃD» Ó 6�h�}IuORFMOP>uYM�P@AQ?XADS,E�RFE�?(RBENCZRBMOGIw,MYGxE��gP<UQ�
GIENG^RBMYADu�S,UWHIENuYC�ÛÅRF�IMO?BH�UD?BHIE�?!AQPIPI?FUy�gMYS�AQRBMOU3GIC(V�?BU3S uYMOÔ^E�uYMY�IUWU�Hvd��#¤£¬��,©�®Ò¡�¤s�D  >v� d�¹3Á�k��ÕÂg6

è�kyÃQé¾=>?XADCFE�?Ndv5�698�6;:<6Od<h�U3GIE�RFRBEQd�w�6YdvJ!wId�y�6ùôæ6OdvADGIH�ô±U3GIwId�8�6ÅÐ{kyÃ3ÃD» Ó 6D�!MYw3�IE�?�UD?BHIE�?�AQPIPI?FUy�W�
MOS�AQRBMYU3GIC!��MORB�jw3ENGIE�?XADuOMY|NENH´uOMYGIE�AQ?+S,UWHIENuYCN6$n�o�§;®Ò¤kqD Q¡�¤¯ D®`©T~4¥< �gQ§�j�¤sja Q¥<$tX®Oj}~L���<§;¤£ªX Q®Ò¤Õ¬�¥�j
ÐÒE�HIC�8!GIHIE�?FCFU3Gvd!b�69ô 6Yd4=fADGIwIdDy�6 b�6Yd�ADGIH ã!uOÔ�MYGvd#ñ�6 Ó dHt�nph���©Xª�®Oo�¡B©���¬�®î©�j���n±¬�¥v¬B¢Q¡F ����hv©�¡�¤£©�jXd Ögõ d<¹3iDº��î¹DÀ^¹�6

èì¹DÄQéëe(AQÔgS�AQÔ<d�:<6�ADGIHj=>?XADCFE�?�d�5�698�6;:<6�Ð{kyÃ3ÃD» Ó 6�h�}IuORBM�]DAQ?FM�AQRBE7ADCZ_�SzPIRBUDRBMO[�S,U�HIE�u¯Û�E���P�U3GIENG^RBMYADu
ADGIHKuOU�[�AQRFMYU3G�AQPIPI?BUy�gMYS�AQRFMYU3GICNdICF}gµ>SzMORFRBE�HQ c®Ò¤ú§;¤¦®Õ �jHnj Q®R�>©��z Q®¯¤£ªB  õ�# df¹�k��`ºgk36

èì¹�kNé¾=>?XADCFE�?Nd°576ì8�6;:<6�Ð{kyÃ3ÃD» Ó 6a½(A�_^ENC%z�U3CZRFE�?BMYUD?FC�V�UD?�:�[�ADuYAQ?~ñîGTRFE�?BENCZR%zÅAQ?XADS,E�RBE�?BCNd ½(A�_^ENCFMYADG�ñîG��
RBE�?BG>AQRBMYU3G>ADu�e�U3GIV�E�?BENGI[�E�AQRY¡�ADuYE�GI[NM�Agdd|3}IGIE~Àg6

èì¹3¹�é¾8�µ<E�µ�EDd^=�6Od�e(AQÔgS,AQÔ�d3:<6OdWe(�IE�AD�vd�z�69y�6Od3=@?XADCZE�?�d^576ì8�6;:<6Od�y�}I�IGvd�|I6Yd^L�ENMYHvd^J�6>Ð{kyÃ3Ã^i Ó 6�b#�IM�?BH
UD?BHIE�?KADCZ_�SzPIRBUDRBMO[�S,U�HIE�u¯Û<!Å�gP�U3GIE�GTRBMYADu!ADGIH uOU�[�AQRFMYU3G R`_�P�E�AQPIPI?BU��IMOS�AQRBMYU3GIC�d4AD[N[�E�PIRBENH�� D¡�¤sjN D¥��S�ig^ Q¥ph� D�7¤s�S�S�I  � dnk��îi�6

èì¹DºQéëe(AQÔgS�AQÔ<df:<6Yd<=>?XADCFE�?�d<576ì8�6 :<6Yd@h�[N5�}IGIGIU3}Iw3�vd�z�6Yd@L4ENMOHvd�J�6fADGIH£¢�}>ADGvdG¤76°Ð{kyÃ3Ã^i Ó 6�Ê�M�Ô^ENuYM��
�IUWU�H�[NENG^RBE�?BE�HjADCZ_�SzPIRBUDRBMO[�S,UWHIENu¯Û�E��gP�U3GIE�GTRBMYADu�ADGIH�uYUW[�AQRBMYU3GxS,U�HIENu�]^E�?BCZMYU3GICNd�AD[N[�E�PIRBENH¥�©�j�®Rj�ª
�T¡�¤¦v�®Gv�¬Q¡K~%e6n§e�nj Q®O�g Q¤�dd!�HvÛ�:<6Gz�?BUy]^U3CZR�6

èì¹Q»Dé¾=>?XADCFE�?Ndv5�698�6;:<6vADGIH�L4E�MYHvdvJ�6ÅÐ{kyÃ3Ã^i Ó 6!8!GI[NMYuOu�AQ?BMOENC!ADGIH�RB�IMO?BH�UD?BHIE�?�CFMOw3GIMO¶>[�ADGI[�EDd� c®¯¤¦§;¤¦®` �jnj Q®R�>©��z Q®¯¤£ªB  õ & dfº3º��îiDºg6
èì¹3i�é¾8�µ<E�µ�EDdn=�6Ydv=>?XADCFE�?�d�5�698�6;:<6OdvL4ENMOHvd�J�6vADGIH�ô´U3GIwId�8�6vJ!U3GIuYMOGIE�AQ?!?BENwD?BE�CFCFMYU3GvÛ!RB�IM�?BHjUD?FHIE�?

CFMOw3GIMO¶>[�ADGI[�EDdfUDR4AQPIP�ENAQ?�d>\�RBMYuOMORXADC(h�AQRB�IENS�AQRFMY[�A
k�¹



èì¹DÀQéëe��IE�AD�vdDz�69y�6Od(=@?XADCZE�?�d#5�698�6;:<d�ADGIH«L�ENMYHvd#J�6�8!H�ò{}ICZRFS,ENG^RsRFU´uYMOÔ^E�uYMY�IUWU�HçADGIHçHIENGICFM�RBMYE�CN�
[�ADuO[N}Iu�AQRFMYGIwzCZMYw3GIMO¶>[NADGI[NEDd[c�e�h@®` Q®¯¤sj�®�eUf4©
j�©B Q¡Xª���e#dgRBUzAQPIP�E�AQ?�6

èì¹3Á�é¾=>?XADCFE�?Nd�57698�6;:<6°ADGIH�ô´U3GIwIdÅ8�6�ã!G�RB�IEsAD[N[N}g?XAD[�_±U3V4AQPIPI?BU��IMOS�AQRBE,:WRB}IHIENG^RBMY|�AQRFMYU3Gvd�CF}gµg�
S,M�RFRBENH¨�	 Q¥�eHc�e[h@®Õ D®Ò¤sj�®leO6

èì¹DÂQé¸½�?BENGIGIE�?�d>5�6Odg=>?XADCFE�?�dI57698�6;:<6gADGIH£©�ENGIwIdGª�6>b#�IE�½�EN�g?BENGIC#=�MYCZ�IE�?(PI?BUDµ>uYENS µT_�RB�IM�?BH�UD?FHIE�?
ADCZ_�SzPIRBUDRBMO[NCN�

èì¹DÃQé¾=>?XADCFE�?Nd4576ì8�6 :<6(ADGIH«L�ENMYHvd�J�6�!	]^U3uY}gRFMYU3GçMYG³CZRXAQRBMOCZRBMO[�ADu�MYGIV�E�?BENGI[NEDÛ�V�?BU3S CZ}�",[NMOENGI[�_çRBU
uOMOÔ^ENuOMY�IU�UWHxADC{_gSzPIRBUDRFMY[NCN�gRFUzAQPIP<E�AQ?�d�|>6f:WRXAQRFMYCZR�6ÅL�ENCFE�AQ?B[X�v6

è9º3ÄQé¾=>?XADCFE�?Nd4576ì8�6 :<6�ADGIH«¢�}>ADGvdY¤76�b#�IE�½�Uy�çADGIHâe�Uy�çPI?FUDµ>uYENSKÛ�8!CZ_gS�PIRBUDRBMY[xCFMYw3GIM�¶>[�ADGI[NE
uOE�]^ENuYC�6

è9ºgkNé¾=>?XADCFE�?NdT57698�6;:<6^ADGIHzL�ENMYHvd^J�6Te�U3GICZRF?B}I[�RBMYU3G�U3VfRB�IM�?BH�UD?BHIE�?�ADGI[NMYuOu�AQ?BMOENCÅ}ICFMYGIw�S,E�ADCF}g?FENS,ENG^R
PI?BMOGI[NMOP>uOENCNd@MYGs?BE�]gMOCFMYU3Gv6

kyº


