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��iFI_E���O�mMt��jUQE#EWL �F� O�mWGMNY[��(n z^R/¡�¢�mMUQC(GJE£\2¤�R ~ rQ��¥ a � bd¦(s UQCF[,\2¤�R ~ r | ¥ ¦�¦�c�bd¦ yjUQC�[§�jUQE
XYOQk � g N@GMNY[
�ZiFI g N�GMiFN2UQL�GMiFO�mj�jUQEvU�wTI_EWIKGJOQm�UVG�GMiFN2z{U�GJI_OQCxU g+¨ N@EMN:UVmMX©i`hjNYC(GJN@m�PªO�mZRTGJUVGJIKEWGJIKXYE�UVCF[
GJi�N2«8C(wTI_mWO�CFklNYC(G:yFu�CFI¬w�NYmWEMI¬GDn
OQP®­¯UQEMiFIKCF¢QGMO�C°¥ e{g GJiFOQLF¢�i#GMiFN3mMN@EMN:UVmMX©i0[FNYEWXYmMIK�+N@[]IKC#GJi�I_E�UQmHGJIKX g N
ixUQE±�²NYN@C�PªLFCF[FN@[§IKC � UQmWG³��n´GJiFNµuvCFIKGMNY[§RTGJUVGJN@E�«8C(wTI_mWO�CFklNYC(G©U g�¶ mMOQGMNYX@GMI_O�C e ¢�NYC�X@n.GMiFmMO�L�¢�i
UQ¢�mWNYN@k£N@C�G{h ¨v}(a�s/bd|Q¦�~�c/b@~�c GMO±GJiFN�u�C�IKw�N@mMEWIKGDnµOQP·­.UVEMiFIKCF¢QGJOQC°yFIKGZiFUQEvUQEZCFOQGv�+N@NYC0EMLF��¸WNYX@GMNY[`GMO
GJi�N e ¢�N@CFX@n²¹ºE3mMN@»TL�I_mMN@[ � NYNYm^UQCF[ � O g IKX@nµmWN@wTI_N¼�½UVCF[`GJi�NYmMN¼PªO�mMN�[FO/N@E^CFOQG{CFNYX@NYEWEJUQmWI g n0mWN@¾xN@X@G3GJi�N
wTI_N¼�ZEvOVP¿GMiFN e ¢�N@CFX@n0UQC�[]CFO�OQÀlX@IÁU g N@CF[FO�mWEMN@k£N@C�G�EMi�O�L g [0�²N3I_C�PªN@mMmMN@[°¥
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��iFNYmWN�UQmMN`k#UQC(n§UQE � N@X@GJEpOVP2k£OT[FN g X©iFO�IKXYN`GMixUVGµUVmMN�IKC�wQO g wQNY[%IKC�iFN:U g GJi,N@×+NYX@G
EWGJL�[FI_N@E
OQP
� UQmHGJIKXYL g UVGJN
k£UVGWGJNYm�UVCF[ØOQGJiFN@m � O gKg L�GJUQC(GJE@¥ØR/O�klNpOQPvGJiFN@EMNµX©iFO�IKXYNYElXYOQCFXYN@mMCØ�ZiFI_X©i � O g_g L/G©UQC(GJE
UQCF[�X@O�C�PªO�LFC�[FI_CF¢
wVUQmWIÁUQ� g NYE�EMiFOQL g [��²N±I_CFX g LF[FN@[�I_C�GMiFN±k£OT[FN g y+�ZiFUVG3GDn � N�OQP g UV¢pEWGJmWLFX@GMLFmMN³PªOQm
GJi�N�XYOdwVUQmWIÁUVGMNYEvEMiFO�L g [��²N�L�EMNY[Ùy+�ZiFIKX©i�I_C(GJN@mJUQX¼GJI_OQCFEZCFNYN@[�GJO#�²N�X@O�CFEWI_[FN@mMNY[Ùy°UQCF[]iFOd�ÚGJO
klOT[FN g
CFO�C g I_C�N:UQm�GJmWNYCF[FE@¥ÛojNYXYUQLFEWN�OQP3GJiFN g UQmW¢�N]C�LFk��+N@m
OQP � OQGJN@C�GMIÁU g wVUQmMI_UQ� g NYEYy�klOT[FN g EMN g N@X@GJIKO�C�IKE
OQPÜGMNYC1LFEMN@[¯GJOµÝxCF[´U � UQmMEWI_klO�CFI_OQLFE3k£OT[FN g ¥l\^IK×+NYmWNYC(G�k£OT[FN g EMN g NYX¼GJI_OQC´EHGJmJU�GJNY¢QI_NYE�k£Udn g N:UV[�GMO
w�N@mWn1[FI¬×ÙN@mMNYC(G�k£OT[FN g E�UQCF[¯X@O�CFX g LFEWI_O�CFE2PªO�m3GJi�N£EMUQk£NlEMN¼G³OQPj[xUVGJU�¥ e E2wVUQmMI_UQ� g N�EWN g N@X@GMI_O�C1k#U:n
I_C(wQO g wQN]C�LFklNYmWO�LFE�GJNYEHGJE£OQP^i(n � OVGJiFN@EMNYE@y�GJiFN0mMN@EML g GJI_C�¢1EWI_¢�C�IKÝxXYUQCFXYN g N¼w�N g E�k#U:nØ�²NµX:U gKg NY[ I_C(GMO
»�LFNYEHGJIKO�C°yZUQCF[§GJiFN@mMN`IKElGMiFN`X@O�CFX@NYmMC�GMixUVGlGJiFN � OQEMIKGMIKwQN`UQEWEMOTXYI_UVGJIKO�CFElUQmMN`U´mWNYEML g G£OQP3k³L g GJI � g N
GJN@EWGMI_CF¢F¥ZojUdnQNYEWIÁUQC�klOT[FN g U:w�N@mJUQ¢QI_CF¢£I_E�UQC�U g GJN@mMCxUVGMIKwQN2GMixUVG�X:UQC`�+N�LFEMN@[`GJO£XYO�k��FI_CFN�I_C/PªNYmMN@CFXYN@E
PªmMOQk�k�L g GMI � g NÉk£OT[FN g E<UVCF[³I_C�XYO�m � O�mMUVGJN8klO/[�N g LFCFXYN@mWGJUQI_C(GDn�¥¿��iFI_E � U � NYm � mMN@EMNYC(GMEÉO��T¸WNYX¼GJI¬w�N � mWI_O�m
[FIKEWGJmWI_�FL/GJI_OQCFE³PªO�mlo�U:n�N@EMIÁUVC�k£OT[FN g UdwQNYmMUQ¢�I_C�¢´IKC§¢�N@CFNYmMU g IKÞYN@[ g I_CFNYUQm±k£OT[FN g E�EMO1GJixUVG£o�U:nQNYEMI_UQC
klO/[FN g EMN g NYX¼GJIKO�C,X@O�mMmWNYE � O�CF[�E£GJO´EWGJUQCF[xUQmW[,klN@GMiFO/[�E£OQP^k£OT[FN g EWN g NYX@GMI_O�CÙy�EMLFX©i�UQElGMiFN e t�UQI_tVN
BDC�PªO�mWk#U�GJI_OQC0hjmMIKGMNYmWI_O�C �ße BHh��ZOQm�ojUdnQNYE�BDC�PªO�mMk£UVGMI_O�C0hjmWIKGJN@mMIKO�C � ojBHh���y+UVCF[`IKC�PªNYmWNYCFX@NYEZ�ZIKGJi�I_C0U
klO/[FN g UVmMN#�FUQEMN@[�O�C�EWGJUQCF[xUQmW[.k£U�q/I_k³LFk g I_tVN g IKiFOTO/[1NYEHGJI_k£UVGMI_O�C°¥µ��iFN@EMNpklN@GMiFO/[�E±U g_g Od�'CFO�C ~
o�U:n�N@EMI_UQCFE]GMO§[�NYEMX@mMIK�+N1GJiFN g N¼w�N g OQP�LFCFX@NYmWGJUQI_C(GDnà[FLFN�GJO§k£OT[FN g EMN g NYX¼GJI_OQC°y3UQCF[ÏX:UQCÏ�+N1LFEWNY[
GJO XYOQk³�FI_C�N´IKC�PªNYmWNYCFX@NYE0��nÏU:w�N@mJUQ¢QI_CF¢ Odw�NYm`UØ�ZIK[FNYm0X g UQEME0OQP�k£OT[FN g EµLFEMIKCF¢§mWN:UQ[�I g n�U:wQUVI g UV� g N
EML�k£k£UQmWn�EHG©UVGMI_EHGJI_X@EÉPªmMO�káEHG©UQCF[FUQmM[
klOT[FN g ÝFGWGJIKCF¢ � mMO�¢�mMUQklEY¥ÉuvEMI_C�¢³o�U:n�N@EMI_UQCµ¤]OT[FN g�e w�NYmMUQ¢�IKCF¢
UQCF[´O��T¸WN@X@GJI¬w�N � mMIKO�m2[FI_EHGJmMIK�FL�GMI_O�CFE@y·��N#mWN ~ UQCxU g n/Þ@N£[FUVG©UpPªmMO�kâo�I_mMklI_C�¢�ixUQk0y e^ã UQC�[¯I gKg LFEHGJmMUVGJN
GJi�N�mWO g N2OQP<k£OT[FN g L�CFXYN@mWG©UVI_C(GDnµI_C0I_C�PªN@mMN@CFXYN@E^UQ�²O�L�GZGJi�N�N¼×ÙN@X@G�OQP � UVmWGJIKXYL g UVGJN3k£UVGWGJNYmZO�C0N g [FNYm g n
klO�mWGJU g I¬GDn�¥

ä]å�æpçéè�êpë`ì<í e BHh{îjojBHh{î�o�U:n�N@EMI_UQCà¤]OT[FN g�e w�N@mJUQ¢QI_CF¢Fî^ïQN@×+mMN¼n/E@¹ ¶ mMI_OQmYî3¤0O/[FN g R/N g N@X@GJIKO�C°î
z�OQCFI_C�PªOQmMk£UVGJI¬w�N ¶ mMIKO�mME@î ¶ OQI_EMEWO�C ¨ N@¢�mMN@EMEMIKO�C°î ¶ ¤ bdc î ¨ BHh
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RTGJUVGJIKEWGJIKX:U g UQCxU g n/EWNYE2OQP�GJiFNlN@×+NYX¼G�OQPjUQIKm � O gKg L�GMI_O�C`O�C´i�LFk£UQC1k£OQmWG©U g IKGDn]ixU:w�N£�+N@NYC � N@mWPªO�mWk£N@[
PªO�m8U3k³L g GJI¬GJLF[FNjOQPÙX@IKGMI_NYESUQCF[£U2C�LFk��+N@m�OVP°UQL/GJiFO�mWEÉixU:w�NZPªO�LFCF[lEWGJUVGJIKEWGMI_X:U g_g n�EWI_¢�CFI¬ÝxX:UVC�GSmMN g UVGJIKO�C ~
EMi�I � EÉ�²N@GD��NYN@C
I_CFX@mMNYUQEMN@[lklO�mHG©U g IKGDn�I_C³GMiFNZN g [�NYm g n � O � L g UVGMI_O�C � UQCF[�OQGMiFNYmÉiFNYU g GMi�O�L�GJX@O�klNYE©�SUVCF[
I_C�XYmMNYUQEMN@E³I_C � UQmHGJI_X@L g U�GJNlk#UVGWGJN@m �ß¶ ¤`�¼¥ ¶ UQmWG g n�O�C´GJiFN
�FUQEMIKE�OQP�N � I_[�NYklI_O g O�¢�I_XYU g EHGJLF[FIKNYE�LFEMIKCF¢
¶ ¤�òßó � � UQmHGJI_X@L g U�GJN3k£UVGMGMNYm��ZIKGMi`UVNYmMOT[�nTCxUQklI_X3[�IÁUQklN@GMNYm g N@EME�GJiFUQC b:c klI_X@mMO�CFEJ�¼y�GMiFN�u�¥ôR+¥�«ÉC�wTI ~
mMOQCFk£N@C(G©U g�¶ mMOVGJNYX¼GJIKO�C e ¢�NYC�X@n � « ¶+e �®IKC b r�r | I_C(GJmWO/[�LFXYN@[�CFN¼�ØEWG©UVCF[xUQmW[FE·PªOQm ¶ ¤]õMö ÷ � � UVmWGJIKXYL g UVGJN
k£UVGMGMNYm��ZIKGMi`UVNYmMOT[�nTCxUQklI_X3[�IÁUQklN@GMNYm g N@EMEZGJixUVC a ¥ s k£IKXYmMOQCFE©��¥jRTXYI_N@C(GJI_EHGJE�UQCF[ � O g I_X¼nTk#UQtVNYmWEvmWNYX ~
O�¢�C�I_ÞYN@[�GJixU�G^GJixU�G�UQ[F[FI¬GJI_OQCxU g mMN@EMN:UVmMX©i���UQE2CFN@NY[FN@[°y·UQCF[�I_C b r�r } y+GJiFN�u�¥øR+¥ùhjO�CF¢�mWNYEME2[FIKmMN@X@GJN@[
GJi�N{« ¶+e GMO�UQmWmJUQC�¢�N�PªO�m�UQC£IKCF[FN � N@CF[FNYC(G�EWGMLF[�nl�(n±GJiFNvz{U�GJI_OQCxU gx¨ NYEWN:UQmWX©iµhjO�LFCFX@I g O�C � mWI_O�mWIKGJIKNYE
PªO�m � UVmWGJIKXYL g UVGJN{k#UVGWGJN@m�mMNYEWN:UQmWX©i°¥

f CFN�X@O�CFX@NYmMC#mJUQIKEMNY[l�(n�GJiFN b r�r } z�UVGJIKO�CxU g�¨ NYEWN:UQmWX©iµhjO�LFCFX@I g mWN � O�mWG � IKC ¨ NYEWN:UQmWX©i
�·O � I_X bdc �
I_E°�Zi�N@GJi�NYm®GJiFN � O�EMI¬GJIKwQN8UQEMEWO/X@IÁUVGMI_O�C�E°�+N¼GD�jN@NYC � UQmWGMI_X@L g UVGMNÉk#U�GMGJN@mùUQCF[�klO�mWGJU g I¬GDn � O�mùOQGMiFNYmùiFNYU g GMi
O�L�GMXYO�klNYEJ�{UQmWN�UQC�UQmWGMIKPßUQX¼G^OQP�klO/[�N g EWN g NYX@GMI_O�C�[�LFN³GJOpk³L g GJI � g N�i(n � OQGMiFNYEWI_E3GJN@EWGMI_CF¢F¥2��iFN@mMNlUQmWN
k£UQC(n#UVE � NYX@GME�OQPùklOT[FN g X©iFO�IKXYNvGJixUVG�UQmMN�I_C(w�O g w�N@[
I_C£iFN:U g GJi£N@×+NYX¼G�EWGMLF[FI_N@EjOQP � UQmWGMI_X@L g UVGMN�k£UVGWGJNYm
UQCF[´OQGJi�NYm2XYO ~ � O g_g L/G©UQC(GJE@¥
RTO�k£N�OQP�GJiFN@EMN£X©iFO�I_X@NYE�XYO�C�XYNYmWC¯�ZiFIKX©i � O g_g L�G©UQC(GME2UQCF[1XYO�C�PªOQLFCF[FIKCF¢
wVUQmMI_UQ� g NYE®EMiFOQL g [��+N�I_C�X g L�[FNY[�I_C2GJiFN�k£OT[FN g yd�ZixUVG·GDn � N�OQP g UQ¢�EHGJmWLFX@GMLFmMN�PªO�mùGJiFN�XYOdwVUQmMI_UVGJN@E¿EWiFO�L g [
�²N{LFEWNY[°yT�ZiFI_X©i
IKC(GJNYmMUQX@GMI_O�C�E�CFN@NY[
GMO��²N{XYOQCFEMIK[FNYmWNY[°y�UQCF[#�ZixU�G�UQ[�¸WL�EWGJklNYC(GMEjEMi�O�L g [#�+N�k#UQ[�N�IKC
GJi�Nlk�L g GMI � g N�GJIKk£N ~ EWNYmMIKNYE{PªOQm g O�CF¢ ~ GJN@mMk	GJmMN@CF[FE�UQCF[1EMNYUQEMOQCxU g I¬GDn�¥lú3NYCFN@mJU g I_Þ@NY[�UQ[F[�IKGJI¬w�N±klO/[�N g E
� ú e ¤0E©�2PªOQm ¶ O�I_EWEMO�C.[FUVG©U]UQmMNlOQPÜGJN@C¯LFEWNY[.GMO`klO/[FN g [xUQI g n�klO�mWGJU g I¬GDn�y·UQ[�¸WLFEHGJIKCF¢0PªOQm�CFOQC g IKCFN:UQm
GJmWNYCF[�E<LFEWI_CF¢�EMklO/OQGMiFI_C�¢vE � g IKCFNYE®O�m·OQGMiFNYm·EMN@k£I ~ � UQmMUQklN@GJmWI_XÉU �F� mMO�UQX©iFNYE@y(UQCF[�I_CFX g LF[�I_CF¢ZEMklOTOQGJiFN@[
PªLFCFX¼GJIKO�CFEvUQCF[ g UV¢�E�OQP¿k£N¼GJNYOQmMO g O�¢�I_XYU g wQUVmMIÁUV� g N@E�UQCF[ � O g_g L/GJI_OQC£wVUQmMI_UQ� g NYEY¥

¡xmMO�kâU`X g UQEWEMIKX:U g � NYmME � N@X@GMIKw�N#IKG�k#U:n�CFOVG³�²N � mMUQX@GMI_XYU g O�m�[FN@EMIKmJUQ� g NlGMO`IKCFX g LF[FNlN@w�N@mWn´XYO�C ~
XYN@IKwVUQ� g N{X@O�C�PªO�LFC�[FI_CF¢³wVUQmWIÁUQ� g NQ¥ e EjGMiFN3C�LFk³�²NYm�OVPùwQUVmMIÁUV� g N@EjO�m��FUQEMIKE�PªLFCFX¼GJIKO�CFE�U ��� mMO(UVX©iFNYE�GJi�N
EJUVk � g N�EWI_Þ@NQy�Odw�N@m ~ ÝFGMGMI_CF¢��+N@XYO�klNYE<U{EMN@mMI_OQLFE<X@O�CFXYN@mMC�UQC�[³EWGJUQCF[xUQmW[³NYmWmMO�mWE<k£U:n��²NjIKC�¾�UVGMNY[°yVk#UVt ~
I_C�¢{IKG¿klO�mMN�[FIKÀlXYL g G·GJO^[FN¼GJN@X@GÉmWN:U g N@×+NYX¼GJEY¥�¤0O/[FN g EWN g NYX@GMI_O�C�I_E<OVPÜGJNYC�LFEMN@[³GJO{ÝxC�[�U � UQmWEMI_klO�CFIKO�LFE
klO/[FN g GMixUVG2UV[�¸WLFEWGME^PªO�m�GMiFN³IKk � O�mWGJUQC(G{X@O�C�PªO�L�CF[FI_C�¢#wVUQmMI_UQ� g N@EYy²�ZiFI g N³UVGWGJNYk � GMI_CF¢lGJOpN g I_klI_CxU�GJN
UQL�GMO/X@O�mMmWN g UVGJIKO�C0UQCF[�Odw�N@mM[FIKE � NYmWEMI_OQC°¥���i�I_EvI_EvOQPÜGJN@C�[FO�CFN�I_C`U£iFIK¢�i g n
N¼q � g OQmJUVGMO�mWnpPßUQEWiFI_OQC°yÙUVCF[
[FI¬×ÙN@mMNYC(G{k£OT[FN g EMN g N@X@GJIKO�C`EHGJmMUVGJN@¢�I_N@E^k#U:n g N:UQ[`GMO
[FI¬×ÙN@mMNYC(G{k£OT[FN g E{UVCF[�XYOQCFX g LFEMIKO�CFE^UV�+O�L/G{GJi�N

¦



k£UQ¢�CFI¬GJLF[FN�OQP�mMN g UVGMIKw�N�mMI_EWt�E2UQEMEWO/X@IÁUVGMNY[��ZIKGMi�X©ixUQCF¢�N@E3I_C � UVmWGJIKXYL g UVGJN�k#U�GMGJN@mY¥�¡xO�m^N¼q�UQk � g NQy°IKC
UQCxU g nTEMN@E{PªO�m^o�I_mMklI_C�¢�ixUQk0y e^ã yùRTX©i��jUQmHGJÞ �Hb r�r ¦ ��PªO�LFCF[`GMiFN³�²NYEHG3k£OT[FN g ixUV[�U#mMN g UVGMIKw�N�mMIKEMtµOQP
b ¥ b�b y°�FUQEMN@[´O�C b:c�c
ûÙü�ýVþpÿ I_CFX@mMNYUQEMN±IKC ¶ ¤�òßódyùLFEMIKCF¢µU ¶ ¤�òßó�N�q � O�EWLFmMN�klN:UQEWLFmMN±�xUVEMNY[1O�C�GJi�N
U:w�N@mJUQ¢�NZOQP ¶ ¤�òßó8PªO�m<GMiFN�GJiFmWNYN � mWN@wTI_OQLFEÉ[xU:nTEY¥�R/klIKGMi��������	� ��b r�r�r(� � GMO��²N�mWN@PªNYmWmMN@[lGMO2UQE�R�\2RFRFR��
PªO�LFC�[#GJixU�G�mMN@EML g GJEj��NYmWN3EMN@CFEMI¬GJIKwQN{GJO�GJiFN{N¼q � OQEMLFmWN3k£NYUQEMLFmWN{OQP ¶ ¤�òßóZLFEWNY[pIKC#GJiFN�k£OT[FN g ¥SuvEMIKCF¢
GJi�N^EJUQklNvN¼q � OQEMLFmWN3k£NYUQEMLFmWN^UQE�R/X©i(��UQmHGJÞVy�R�\2RFRFR£PªOQLFCF[pU�EHG©UVGMI_EHGJI_XYU g_g n³EWI_¢�CFI¬ÝxX:UVC�GjmMN g UVGMI_O�CFEWiFI �
�²N@GD��NYNYC ¶ ¤�òßó�UQCF[�CFO�C ~ UQX@XYI_[�NYC(G©U g N g [FNYm g n]k£O�mHG©U g IKGDnQy+�FL/G^�ZiFNYC1U gKg Od�ZI_C�¢£PªO�m^klOT[FN g EMN g NYX¼GJIKO�C
GJO�[FN¼GJN@mMklI_CFN^�ZiFIKX©i g UQ¢�E�OQP ¶ ¤�òßó�GMO£IKCFX g LF[FNVy�PªO�LFCF[pGMixUVGZGJiFN@mMN3�jUQEZCFO£EWI_¢�C�IKÝxXYUQC(GZN@×+NYX@GY¥
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UQCF[µ�ZIKGMiFO�L�G�GMiFN ã NYNY[�E�klO�CFI¬GJO�mjUQmMN2CFOQGZ¢QmMN:U�G:¥

#�«�# Ô�¼#ÕDÖ*°³²`®±¼#²^&`_L°³µ ÖæÔ�²:¼�Ù�´mÙ·®Pº±®�ÖW®¸°1Õ
­´N0k£U:n¯PßUQI g GJO�mWN�¸WNYX¼G�GJiFNµC�L g_g i(n � OQGJiFN@EMIKE£OQP�
WCFO�N¼×ÙN@X@G
��PªO�m ¶ ¤�òßó#�²NYXYUQLFEWN]N@IKGJi�NYm³GJi�NYmMNµIKE
CFOQG�N@CFO�LF¢�i1[xUVGJU
GJOµ[FN@GMNYX¼G³UQC1N@×+NYX¼G:y·O�m^GJi�Nl[FUVG©UµUQX¼GJLxU gKg n`EML �F� O�mHG�GMiFN�C�L g_g i(n � OQGJiFN@EMIKEYîSO�C�N
UQ[�wVUQC(GJUQ¢�NpOQP{o�¤ e Odw�N@mlGMiFNpLFEWN0OVP�GMmJUQ[FI¬GJIKO�CxU g � ~ wVU g LFNYE±IKE�GJiFUVG � OQEWGJN@mMIKO�m � mWO��xUQ�FI g I¬GJI_N@E�XYUQC
[FIKEWGJIKCF¢�LFIKEMi0�+N¼GD�jN@NYC�GMiFNYEWN�GD��O#EMI¬GJLxU�GJI_OQCFE � ��OTN@GMI_CF¢è���?���	� b r�r�r(��¥j��iFN � mMOQ�xUQ�FI g IKGDn#OQPSC�O#N@×+NYX¼G
I_E8N@»TL�IKwVU g N@C(G�GMO�GMiFN � O�EHGJNYmWI_O�m � mWO��xUQ��I g I¬GDn�GMixUVG�GJiFNvmMN g UVGMIKwQNvmWI_EWt³I_E b ¥ÉuvCF[FN@m�GJi�N{ojBHh � mMIKO�mYy(GJi�N
� O�EWGMNYmMIKO�m � mWO��xUQ��I g I¬GDnµI_E c ¥ |�a yÙEMO
GJiFUVG3GJiFN±[FUVG©UpUQmWN³�jNYUQt g n`I_C�PßU:w�O�m3OVP�C�O0N¼×ÙN@X@GYy°�ZiFI g N³LFCF[FN@m
GJi�N e BHh � mWI_O�m@y¿GMiFN � mWO��xUQ�FI g I¬GDn�I_E c ¥ c�¦ ySEHGJmMOQCF¢�N@wTIK[FNYCFX@NpUQ¢(UVI_CFEHG³U`mWN g UVGJI¬w�N#mWI_EWt1OVP b ¥]­ i�I g N
GJi�N0mWNYEWL g GME£UVmMNpEMN@CFEMI¬GJI¬w�NµGJO�GJiFN � mWI_O�m�[FI_EHGJmMIK�FL�GMI_O�C°yÉIKCØ�+OQGMiØX:UQEWNYEYy�GJiFNµ[xUVGJU�[FO�CFOQG � mMOdwTI_[�N
EWGMmMO�C�¢�X@O�C(w/IKCFXYIKCF¢�N@wTI_[FN@CFXYNZGJiFUVG8GJiFN@mMNvI_E8CFO ¶ ¤�òßójN@×+NYX¼G:¥S­ iFI g N�GMiFN e BHh � mWI_O�mÉmWNYEML g GJE8IKC£klO�mMN
EML �F� OQmWG2PªO�m^GJi�Nli(n � OQGJiFN@EMIKE2GMixUVG3GMiFN�mMN g UVGJI¬w�N±mWI_EMt]I_E3¢�mWN:UVGMNYm3GJiFUQC b`� � OQEWGJN@mMIKO�m � mMOQ�xUQ�FI g IKGDn�l
c ¥ r�� | ��X@O�k � UQmMN@[0GMO
ojBHh � � OQEWGJN@mMIKO�m � mMO��FUQ�FI g IKGDnÁl c ¥ a�sQ} ��y²�²OQGMi`U ��� mMO(UVX©iFNYE�I_CF[FIKX:UVGMN3GJixUVGvGJi�N
I_C�XYmMNYUQEMN�I_C`klO�mHG©U g IKGDnpIKE g IKtQN g nµk³LFX©i g NYEWE�GJiFUQC b�b � NYmWXYN@C�GYî°GJiFN � O�EHGJN@mMI_OQm � mWO��xUQ��I g I¬GDn
GJiFUVG^GJi�N
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mMN g UVGMIKwQN3mMI_EWt#IKE�¢�mMNYUVGJN@mZGMixUQC b ¥ b�b I_E c ¥ cQ��a UQC�[ c ¥ c�c(| LFC�[FNYm e BHhàUQCF[]ojBHhàmWNYE � N@X@GJI¬w�N g n�¥

#�«Na b�´mºP®¸½·´�Ö:®¸¼�Ûdc?ÖWÚ�½�T
e E³GMiFNpI_k � O�mWGJUQCFXYN£OQPZGJiFN#N@×+NYX@GlOQP ¶ ¤�òßó�O�CØklO�mWGJU g I¬GDn�[FN � NYCF[�ElOQC.GJiFNpX©iFOQI_XYN#OQP � mMIKO�mYyS��N
X:UVmMmMIKNY[%O�L/G0UØEWk#U g_g wQU g I_[FUVGJIKO�C,EHGJLF[�n,GJOØXYO�k � UQmWN`GJi�N � mMN@[FI_X¼GJIKwQN � N@mWPªO�mWk#UVCFXYN�OQP�o�U:nQNYEMI_UQC
klO/[FN g U:w�N@mJUQ¢QI_CF¢0UQCF[�klO/[�N g EWN g N@X@GMI_O�C�LFC�[FNYm3GJi�N e BHh�UVCF[1ojBHh � mWI_O�m{[FI_EHGJmMIK�FL�GMI_O�CFE@¥�¡xO�m�GJiFIKE
��N
mJUQC�[FO�k g n�EMN g N@X@GJN@[ |�s [xU:nTE��ZIKGMi.XYOQk � g N@GMN ¶ ¤�òßó±[xUVGJU�yÉUQC�[�mMN � N:U�GJNY[.GMiFNpo�¤ e UQCxU g nTEMI_E
[FN@EMXYmWI_�²NY[£I_C±GJiFN � mWN@wTI_O�L�E�EWNYX@GMI_O�ClLFEWI_CF¢2GJiFNZmWNYk£UQI_CFIKCF¢3[xUVGJU�¥É¡xO�mSGMiFN |Qs [xU:nTE�I_C±GJiFNZwVU g IK[xUVGMI_O�C
EMN¼G:yF��N�X@O�k � L�GJN@[0GMiFN � mMN@[FI_X¼GJI¬w�N�¤�R�«�y

¤�R�«�l e ÷w � x+ò � �:�`n ��`�Á� õ ýQ|�s
�ZiFN@mMN ��:�vI_E±GJi�N � mWNY[FIKX@GMIKw�N0klN:UQC OQP^[FUQI g n.N g [FNYm g n�C�O�C ~ UVXYXYIK[FNYC(GJU g k£O�mHG©U g IKGDnQ¥Ø­´N0X:U g XYL g UVGJN@[
� mWNY[FIKX@GJI¬w�N
klN:UVCFE±UQCF[ ¤`R�«�¹ E�LFCF[�NYm±o�¤ e �ZIKGJi´GJiFN e BHh UVCF[ØojBHh � mMIKO�mME@y8UQCF[.PªO�m�GJiFN
�²NYEHG
e BHh�UQCF[´ojBHh�klOT[FN g E � �¿UQ� g N � �¼¥±BDC��²OQGJi1X:UQEWNYE@y¿klO/[�N g U:wQNYmJUV¢�I_CF¢ g NYUQ[FE^GMO0�²N@GWGJN@m � mMNY[�I_X@GMIKwQN
� NYmWPªOQmMk£UQCFXYNZGJiFUQC
klO/[FN g EMN g NYX¼GJI_OQC°¥S��iFN � mMN@[FI_X¼GJIKwQN{X@O�k � UQmMIKEMO�ClPßUdwQO�mME�k£OT[FN g U:wQNYmJUV¢�I_CF¢�LFCF[FN@m
GJi�N�ojBHh � mMIKO�mME@yÙ�ZIKGMi�U#¢(UQIKC�I_C�N¼À£X@I_N@CFX@n`O�wQNYm^GMiFN±�+N@EWG e BHhÛklO/[�N g OQP°¸WLFEWG3OdwQNYm s�W ¥�R/I_klI g UQm
mMN@EML g GJEj��NYmWN2O���G©UVI_CFN@[#�ZIKGMipOQGJiFN@m�mJUVCF[FO�k g nlEMN g N@X@GJN@[pwQU g I_[FUVGJIKO�C£EWN@GMEY¥�ojBHh UQX@GME g I_tVN^U�PªL gKg n£UQL ~
GJOQk#UVGMI_X f XYXYUQk0¹ E�mJUQÞ@O�m���nlX@L�GMGMI_CF¢��xUQX©t±GJO2GJiFN�EMIKk � g NYmÉklO/[�N g �ZiFNYC g IKGWG g N�I_E g O�EHG8PªO�m � mMNY[�I_X@GMIKwQN
� LFm � OQEMNYE �Tì UQEWE�UQCF[ ¨ UVPÜGMNYmHn b r�r s �¼îùGJi�I_E2I_E@yùiFOd�jN¼w�NYm@y<EWO�k£N¼GJIKk£N@E2UVG3GJiFN�N�q � NYC�EMN#OVPjmWN�¸WNYX¼GJIKCF¢
GJi�N£GJmWLFN#klOT[FN g ¥µojNYXYUQLFEMN£GJiFN£mMN g UVGJI¬w�NlmMIKEMt�NYEHGJIKk#UVGMNYE�UQmMNlEMk£U g_g yùGJiFN@mMN
k£U:n��+N g IKGWG g N g O�EHG�PªOQm
� mWNY[FIKX@GJI¬w�N � LFm � OQEMNYE��(nµLFEMIKCF¢lGMiFN2EMIKk � g NYm�klO/[�N g �ZI¬GJiFO�L/G ¶ ¤�òßó � GJi�N��²NYEHG{klOT[FN g L�CF[FNYm�ojBHh���¥��Od��N@wQNYmYy¿o�¤ e �ZI¬GJi�ojBHh � mMOdwTI_[FN@E2�+N¼GMGJN@m � mMN@[FI_X¼GJI¬w�N � NYmWPªOQmMk£UQCFXYN�GJixUQC�klO/[�N g EWN g N@X@GMI_O�C�LFC ~
[FN@m2ojBHh{yùEML ��� O�mHGJIKCF¢µN@wTI_[FN@CFXYN±GMixUVG3GJi�NYmMN±IKE2UpEMk£U g_g N@×+NYX¼G:¥³­ iFI g N�GMiFI_E^X@O�k � UQmMIKEMO�C�EWL �F� O�mWGME
GJi�N±EMI_k � g NYm^klO/[�N g E�LFCF[FN@m�o�¤ e �ZIKGMi�ojBHh�Odw�N@m e BHh{y g I¬GMG g N�mMNYEWN:UQmWX©i¯ixUVE3�+N@NYC1XYO�CF[�LFX@GMNY[1O�C
HwVU g I_[xUVGMI_CF¢�� ¶ ¤�òßópk£OQmWG©U g IKGDn´iFNYU g GMi§N¼×ÙN@X@G
klOT[FN g EYy�UVCF[§GMiFI_E�I_E£UQC O � NYC%UQmWN:U�PªO�ml[FNYEWI_¢�C OQP
U �F� mMO � mWIÁUVGMN3k£N¼GJiFOT[FE@¥ ;=%('W)y+�,YU/0³,32R,65
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­ IKGMi
GJiFN � OQGJN@C(GJIÁU g PªO�m�mWN:UQCxU g nTEMIKE�OQP¿N¼q/I_EHGJI_C�¢±EWGJL�[FI_N@Ev[�LFN3GJO g N@¢(U g X©ixU g_g NYCF¢QNYE�OQP·GJiFN3C�N@�ÕEHG©UQC ~
[xUQmW[FEYyxklOT[FN g U:wQNYmJUV¢�I_CF¢ � mWO�wTIK[FNYEvU�XYO�iFN@mMN@C�G�klN@GJi�O/[FO g O�¢QnlPªO�m�X@O�k³�FIKCFI_CF¢±IKC�PªNYmWNYCFX@NYEZPªmMO�k [FIKP ~
PªNYmWNYC(G³klOT[FN g E2PªOQm�GMiFN#EMUQk£Nl[xUVGJU�ySUVE���N g_g UQE�¸WLF[F¢�IKCF¢0iFOd�á�jN g_g GJiFN£[xUVG©U0EML ��� O�mHG�X@O�k � N¼GJI_C�¢
klO/[FN g E@¥S��iFN�LFEMN2OQP<o�U:n�N@EMIÁUVC`klO/[FN g U:w�N@mJUQ¢�IKCF¢�X:UQC0iFN g � N g I_klI_CxUVGMN�GMiFN2XYO�CFX@NYmWC]GJiFUVGZO��FEWNYmWwQNY[
MUQEWEMOTXYI_UVGJIKO�CFE��{�+N¼GD�jN@NYC#IKCFXYmWN:UQEWNY[ � UQmHGJIKXYL g UVGJN�k#UVGWGJN@mÉUQCF[±klO�mWGJU g I¬GDn�UQmMNZUVC�UQmWGMIKPßUQX¼GSOQP²k³L g GJI � g N
EMN g N@X@GJIKO�C°¥±o�n�N¼q � g I_X@IKG g n0XYO�CFEWI_[FN@mMIKCF¢µk£OT[FN g LFCFX@NYmWGJUQI_C(GDn�IKC1UQCxU g n/EWNYE@y·klO�mWN³mMNYU g IKEWGJIKX�klN:UQEWLFmMN@E
OQP{LFCFXYN@mWGJUQI_C(GDnØPªO�mlmMN g UVGJI¬w�NµmMIKEMt�ElX:UQC��²N0O���G©UVI_CFN@[°y � mWOdw/IK[FI_C�¢¯U1k£O�mWNµEMNYX@LFmMN]PªO�LFCF[xU�GJI_OQCØPªOQm
[FN@XYI_EWI_O�Cµk£UQt�I_CF¢�¥

u�EWI_CF¢#GMiFN³klN@GMiFO/[�O g O�¢Vn � mMN@EMNYC(GMNY[1iFNYmWNQyùo�¤ e X:UQC��²NYX@O�klN±U#mMOQL�GJIKCFN � UVmWG^OVP8N¼q � g OQmJUVGMO�mWn
[xUVGJUZUQCxU g n/EWI_E®UQE®klO�EWG°»TLFUQC(GJIKGMI_N@E·OVP�IKC�GMNYmWNYEWG¿UQmWNÉ�xUQEWNY[�O�C�EHG©UQC�[xUQmM[�O�L�G � L�GùPªmWO�kÛú ã ¤ � UVX©tVUV¢�NYE@¥
��iFN£[FI_EHGJmMIK�FL�GMI_O�CFE2OQP�mMN g UVGJI¬w�NlmMIKEMt�LFCF[�NYm±o�¤ e mWNY»�LFI_mWN#¢�N@CFNYmMUVGJIKO�C¯OVP�mMN g UVGMIKw�NlmMIKEMt�E2PªmMO�k GJi�N
� O�EWGMNYmMIKO�m®[FI_EHGJmWI_�FL�GMI_O�CÙyd�FL�G·GJiFIKE·IKE®EWGJmMUQI_¢Qi�GWPªO�mW�jUQmW[�LFC�[FNYm·k£OQEWG·iFI_¢QiFNYm g N@w�N g EHG©UVGMI_EHGJI_XYU g � UVX©tVUV¢�NYE@¥
��iFN±mWNYEML g GJE^UQmMN±U g_g XYO�CF[�IKGJIKO�CxU g O�C�GMiFN³XYO g_g N@X@GMI_O�C]OQP�k£OT[FN g E�L�EMNY[Ùy®�Zi�I_X©i�[FOTNYE3mWNY»�LFI_mWN³E � NYX@IÁU g
XYOQCFEMIK[FNYmMUVGJIKO�C°¥^­´N³iFO � N�GJiFUVG3�(n�N�q � g O�mWI_CF¢ g I_CFtVNY[ � g OQGME{�jN±XYUQC�¢(UQIKC�U#�²N@GWGJNYm{LFCF[FN@mMEWGJUQCF[FIKCF¢
OQP<XYO�C�PªOQLFCF[FIKCF¢lwVUQmWIÁUQ� g NYE�UQCF[`¢QIKw�N@C0GMiFN�XYO gKg NYX¼GJIKO�CpOQPSklOT[FN g EYyFO�C�N�XYUQC]OQ�T¸WNYX¼GJIKwQN g nµ[FI_EWXYLFEWE�GJi�N
mMN g UVGMIKwQN�klNYmWIKGME·OVPFGJiFN8GJO � klO/[FN g E@¥ e E·��N � mWO/X@NYN@[°yQ��Njk£Udn3ÝFCF[�I¬G¿C�NYXYN@EMEMUQmWn�GJO�NYC g UQmM¢�NÉGMiFNjX g UQEWE
OQP®klO/[�N g E�LFCF[FN@m�XYO�C�EMI_[�NYmJU�GJI_OQC
�(npU gKg Od�ZI_CF¢2PªO�m�O�wQNYmW[FI_E � N@mMEMIKO�C°yFC�O�C g IKCFN:UVmjN@×+NYX¼GJE@yFI_C(GJN@mJUQX¼GJIKO�CFEYy
klN:UQEWLFmMN@k£N@C�G�N@mMmMOQmMEYy g UVGJN@C�G{wQUVmMIÁUV� g N@EYy®UQCF[�E � UVGJI_U g wVUQmWIÁUVGMI_O�C°¥�o�U:n�N@EMI_UQC´klOT[FN g U:wQNYmJUV¢�I_CF¢µXYUQC
�²N�U �F� g I_NY[`EMNY»�LFN@C(GJIÁU g_g n`UQE^C�N@�'IKC�PªO�mWk#UVGMI_O�C0O�m{wVUQmWIÁUQ� g NYE��+N@XYO�klN±U:wVUQI g UQ� g NQy+UQCF[�X:UQC��²N±LFEWNY[
GJO±GJUQtQN�I_C(GJO�UVXYXYOQLFC(G{OQGMiFNYmZEHGJmML�X@GJL�mJU g PªNYUVGJLFmWNYEZOQP·GJiFN2klO/[�N g �²N@nQO�CF[`X@OdwQUVmMIÁU�GJN3X©iFO�IKXYNV¥

BDC�GJi�I_E·N¼q�UQk � g NVyQIKG¿I_E·X g N:UQm®GJiFUVG¿GMiFNjmWN g UVGJI¬w�N�mMI_EWt2NYEWGMI_k£UVGJN@E·wVUQmHn�UQk£OQCF¢vGMiFN�GMO � klO/[�N g E@yQUVCF[
GJiFUVG�GMiFN�I_k � O�mHG©UQC�XYN3OQP¿GJiFN ¶ ¤�òßó^N@×+NYX¼G{[FN � N@CF[FE^OQC0GMiFN � mWI_O�m�[�I_EWGMmMIK�FL�GJIKO�CpGJixU�G{IKEvL�EMNY[Ù¥ f L�m
¢�O(U g I_C3LFEWI_CF¢�GMiFN�hjBHh1PªO�mMk�L g UVGMI_O�CvPªO�m®o�¤ e IKE � mMIKk#UQmWI g n�PªO�mùEMN@CFEMI¬GJIKwTI¬GDn3UQCxU g nTEMN@E®PªOQmùXYO�k � UQmWI_EMOQC
�ZIKGMi%OQGJi�NYmpX g UQEMEWI_XYU g �xUVEMNY[ÏUQCxU g nTEMN@EpO�mpo�U:n�N@EMI_UQC�UVCxU g nTEWNYEYy�UQCF[%GMiTL�Eµ��N�EMLF¢Q¢�NYEHGµmMN � O�mHGJI_C�¢
NYEHGJIKk#UVGMNYEÉLFC�[FNYm�U3mJUQC�¢�N�OQP � mMIKO�mMEÉN@CFXYO�k � UQEWEMIKCF¢ e BHh{y ¨ BHh{y�UQCF[lojBHh{¥(��iFNZEMN@CFEMI¬GJI¬w/I¬GDn±UQCFU g nTEMN@E
LFEWI_CF¢2GJiFN{hjBHh � mWI_O�mWE � mMOdwTI_[�N�EWO�k£NZN¼w/IK[FNYC�XYNvOQPÙ�ZiFN¼GJiFN@m�GMiFNZXYO�CFX g LFEWI_O�C�E�[FN � N@CF[#OQC£EWLF�T¸WNYX¼GJI¬w�N
� mWI_O�m3UVEMEML�k � GMI_O�C�E3O�m3k£OT[FN g EMN g NYX¼GJIKO�C�EWGJmMUVGJN@¢�I_N@EY¥³B P�mMN@EML g GJE2LFEWI_CF¢]hjBHh�UVCF[�EMLF�T¸WN@X@GMIKw�N � mMIKO�mME
UQmWN�XYO�CFEWI_EHGJNYC(GYy/N¼w�NYClGJiFOQLF¢�ilU3EMLF�T¸WN@X@GMIKw�N g n��xUVEMNY[ � mMIKO�mSk£U:n³CFOQG8�²NvUQXYX@N � GJUQ� g N�GJO3GJiFNZk£U�¸WO�mWIKGDn
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OQP·mMN@EMNYUQmMX©iFN@mME�O�m�XYOQCFEMLFklNYmWEZOQP ¶ ¤�òßóvmMN@EMNYUQmMX©i°yx��N�UQmMN3klO�mMN{XYO�C�ÝF[FNYC(GvI_C
GMiFN2XYO�CFX g LFEWI_O�C�EY¥ f C
GJi�N�OVGJiFN@mviFUQCF[°y�IKP<ojBHh [FO/N@E�C�OQG � mMOdwTI_[�N�N¼w/IK[FNYC�XYN�I_CpPßU:w�O�mZOQPSUQC]N¼×ÙN@X@GYy��Zi�I g N2U±EWLF�T¸WNYX¼GJI¬w�N�OQm
X g UQEMEWI_XYU g U �F� mMO(UQX©i][FOTNYEYyFGMiFNYC0�jN�CFN@NY[]GMO g O/OQt£XYUQmMN¼PªL g_g npUVGZGJi�N�UVEMEML�k � GMI_O�C�E�UVCF[±¸WL�EWGJI¬ÝxX:U�GJI_OQC
OQP·GJiFN � mWI_O�m�[�I_EWGMmMIK�FL�GJIKO�CFE@y��FL�G�U g EMO±�²N�Ud�jUQmWN2GMixUVG�ojBHh I_E�EMOQk£N¼GJI_klNYE�GMO/O±X@O�CFEWNYmWwVUVGMIKwQNQ¥

BDC£GMiFN�EWIKGMLxUVGJIKO�C³�ZiFN@mMN^U2[FN@XYI_EWI_O�Clk£UQtQN@m�[�O/N@E�CFOVG��jUQC(G�GJO�I_CFX@O�m � O�mJU�GJN�EML��T¸WNYX¼GJIKwQN^I_C/PªO�mMk£U ~
GJIKO�C � O�m�IKGjI_E�CFOVGZU:wQUVI g UV� g N:�¼y/UQCF[ e BHh{y ¨ BHh{yxUQC�[µojBHh g N:UQ[
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