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HCIKJ�LGMONPIRQTSVU�NWIYX�X�NWZ\[%Z\]_^IR`VIKLDZaNPIYNWbWc�deIgf�Z\d�^%ZaNWhide]�d�bPcOZ�jlkDNWhiID]�kRd
`VdnmDZ\`V`Vd�f�d�joM�]Op\dnkG]�ID`Vdn^�qI�fOZ\`
r#s�SOtTZ
bukG]vc�IYNWf�w#IYNZ#dV]�f�debWc�dVIDhik�^MO^%^%Zx`nZ�XyIYN^dTJ�[dVbPcOZ4fOZ\`e`.z{Z\`nZa|�kDNWIY^%kDNZ#]OkD^dVIDh�k?bWcOZx}TMOZ\[%^%k?`VdnmDZ\`V`Vk~bukG]_^dVZ\]OZ
M�]�IKX�IYN^%Z?fOZa^%^IgJ�NWhRw�IYNZ�bPcOZ�dV]�f�dVmTdVf�M�I?`VI�XyIYN^%ZD�O]OkDNWhiID`VhiZ\]_^%Z�NZaLGdV[%^%NPIY^Igde]�M�]�Igh�Z\h�kDNPdVI��������
fOk�mDZ�[%kG]Ok�X�NWZ\[%Z\]_^dOh�dVbuNkGdV[%^%NPMOp\dnkG]�d�]OZ\buZ\[[IYNWdVZxX
ZaN�`VI�joID[%Z�f�dOI�m�mBdnk��l|�k�kD^[^%NWIYX
�0ZxX�ZaN!dV`BbaIYNWdVbaIDh�Z\]�^%k
fOZ\`"[WdV[%^%Z\hiIvkDX�ZaNWIY^dnmDkOS
��`G`VdnmDZ\`e`nkxX�dYqM�|�ID[[%k�qZ�dV`_�o�o�C�y�C�����
���������G�Y�C�o�C���o[%Z\}TMOZ\]Op\I�f�d_]TM�h�ZaNPdD|�dV]�IYNPd��
bWcOZiqZ#`<z�M�]�dVbuk�`Vde]OLGM�IYLDLGdnk
bPcOZKNWdnZ\[WbuZK`VI�s�r���NWdnZ\[WbuZKIibukGh�X�NZ\]�fOZaNZDS
��kG] qZ¡h�kG`V^%k¢bukGh�kTf�k�[buNWdnmDZaNWZ¡M�]£X�NkDLDNPIDhihiI¤MO^dV`ednpap\ID]�fOk¤}TMOZ\[%^%k�`Vde]OLGM�IYLDLGdnkO¥�dV`xf�dnm¦IYNPdnk§^%NPI¢M�]
`Vde]OLGM�IYLDLGdnkKhiIDbabPc�dV]�I�Z�M�]�`VdV]OLGM�IYLDLGdnk�X�dYqM�ZamDkG`eMO^%k¢qZ?bukG`VhiIY^%kvf�ID`�[de[%^%Z\hiIKkDX�ZaNWIY^dVmDk��<�Kt���X�ZaNWIY^dV]OL
tT¨B[%^%Z\h��PS
��]�[dV[^%Z\hiIvkDX�ZaNWIY^dnmDk�[d�X�NZakTbabaM�X�I�f�d.©

ª LDZ\[%^dnNZ�`.z�dV]�^%ZaNjlIDbabadeIKMO^%Z\]�^%Z�badnk«qZ?f�d�dV]�^%ZaNX�NWZa^IYNZ~Z\f�Z\[%ZaLGM�dnNZ�M�]�IK[ZaNWdnZ~f�d�bukGhiID]�f�dybukGhRM�]�dVbaIY^d
f�ID`V`.z�MO^%Z\]�^%Z�^%NPIDhidn^%Zg^ID[%^dnZaNWI�k�hikGM�[%ZDS�s�d�qk�X�ZaNWh�Za^%^%Zvf�d0h�ID]�dnX�kG`VIYNZ�de]�[dnZ\hid"f�dCf�IY^d��lJ�`nZ\[¬��Z
f�d�IDbabuZ\fOZaNZ�ID`V`nZxX�ZaNWdnjlZaNWdVbPcOZ�[%Z\]Op\I�I\mDZaNZ?M�]�I�bukG]OkG[WbuZ\]Op\IRIYX�X�NkDjlkG]�f�dn^I�fOZ\`e`.z�c�IYNWfOw�IYNZxfOZ\`�r�s�S

ª X
ZaNPh�Za^%^%ZaNZK`.z�MO^de`Vdnpapak�bukG]_^%Z\hiX
kDNPID]OZak�fOZ\`e`VIis�r��f�IvX�IYN^%ZRf�d�X�dYqM�X�NkDLDNPIDhihid.S

ª LDZ\[%^dnNZK`.z�M�^dV`Vdnpapak�fOZ\`V`eIghiZ\h�kDNWdVI�buZ\]�^%NWID`nZDS

r�NkD|�IY|�dV`eh�Z\]_^%Z?h�kG`n^d"f�d�mDkGdFbukG]OkG[bukG]Ok�d"[dV[%^%Z\h�d�kDX
ZaNPIY^dnmTd"bukGh�h�ZaNWbadVID`Vd�Xyd¦qM�f�d¯®"M�[d(�o°���t
��±�dV]�fOkY²
w~[P³D´T�"³DµT�C��¶��"·Y¸D¸D¸B�C�§¹ºZa^bYSnSn�C�§»~s��P�"f�MONWID]�^%ZvdV`CbukDNP[%k�MO^dV`VdnpapaZaNWZ\h�k�M�]§[de[%^%Z\hiI�kDX
ZaNPIY^dnmDk�bukGhv²
X�`VZa^%Z\h�Z\]_^%Z?LDNWIY^M�dn^%k�bWc�dVIDh�IY^%kiH0dV]TMB¼��TbPcOZKfOZaNWdnmYIgf�IvM�]�[WdV[%^%Z\hiIgkDX�ZaNWIY^dnmDk�buNZ\IY^%kiX�ZaN�w#kDN½T[^IY^dnkG]
�o��]�d¯¼���Z�IDf�IY^%^IY^IY^%k�ID`V`.z�IYNWbPc�dn^%Za^%^MONPI�fOZ\d"r#s�S
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HCdV]�MO¼�ÅZ~M�]�I�mDZaNW[WdnkG]OZxX�ZaN�r#sÆf�Z\`�[dV[%^%Z\h�I?kDX
ZaNPIY^dnmDk��oh�kG`n^%kKX�kD^%Z\]�^%Z��(��]�d¯¼�[%^M�f�dVIY^%k?X�ZaN�`VI�LDZ\[%^dVkG]OZ
fOZ\`e`nZ�w4kDNW½T[%^IY^dVkG]§MO^de`Vdnpap\IY^%ZRbukGhiZR[%ZaNmDZaN��lk�mTmDZaNk�hiIDbabPc�dV]OZRX
kD^%Z\]�^d«dV]�LDNWIDfOk�f�d"LDZ\[^dnNZRM�]¡buZ\]�^%Nk
baID`VbukG`Vk�bukG]�h�kG`n^d0MO^%Z\]_^dFZ�NZa^dF`nkBbaID`Vd��PS
��`�[dV[^%Z\hiIK���~�ÈÇÉ[%mBdV`VMOX�XyIY^%k?f�ID`V`VI�»�¶~Ê�¶ÌË#Z\`V`�H0IY|�kDNWIY^%kDNPdnZ\[�]�IDba}TMOZ�Z\[[%Z\]Op\dVID`eh�Z\]_^%Z�bukGh�Z�NWZ\IYp\dnkG]OZ
IDd4[dV[%^%Z\hid!kDX
ZaNPIY^dnmTd4f�d�LDNWID]�f�d�f�deh�Z\]�[dnkG]�d.�FbukGh�X�`nZ\[W[d�Z�X�kBbuk¡Í�Z\[W[dn|�dV`ed.�"f�dV[%X�kG]�dn|ydV`Vd0ID`e`VI�J�]OZ�fOZaLG`Vd
ID]�]�d�[%Z\[[WID]_^IBS!��`yX�NWdV]�badVX�ID`nZxkD|�dnZa^%^dVmDkvf�d�X�NkDLDZa^%^IYp\dVkG]OZ�jlM�}TMOZ\`V`nkgf�d�kD^%^%Z\]OZaNWZKM�]�[WdV[%^%Z\hiIRkDX�ZaNWIY^dnmDk
f"z{Z\`VZam¦IY^I�X�kD^%Z\]Op\deID`Vdn^�ÅIBS
��NPdnLGdV]�IYNWdeIDh�Z\]_^%Z��oID]�]�d0zÏÎ¦¸_�4dV`�[dV[%^%Z\hiIRkDX�ZaNWIY^dnmDkRjlM�[%mBdV`VMOX�XyIY^%kKf�IRM�]iLDNWMOX�X
kRf�d�Z\[%X�ZaN^dyf�d�bukGhiX�MB²
^%ZaN�bukGh�Z�M�]�k�[%^%NWM�h�Z\]_^%k�f�dT[%mBdV`VMOX�X
kxX�ZaN(M�[%k�X�ZaNW[%kG]�ID`nZD�DdnLG]�kDNWID]�fOk?bukG[\qÐ `VZ4Z\[dVLDZ\]OpaZxfOZ\dTX�NWdV]�badVX�dVID]�^d
I¡m¦ID]�^IYLDLGdnkÑfOZ\`V`VI�mDZ\`VkTbadn^�qI¡Z�fOZ\`e`VI�X�NZ\badV[WdnkG]OZDS�» baIDM�[IÒfOZ\`V`nZi`nZaLDLGd#ID]�^dn^%NWM�[%^RdV`![%kDjl^2w�IYNZ�]OkG]¢X�kY²
^%ZamYI�Z\[[ZaNZimDZ\]�f�M�^%k�ZiX�NZ\[Z�`VI�[%^%NWIDf�I¡fOZ\`V`VZv��]�dnmDZaNP[dn^�qI�»�h�ZaNWdVbaID]OZ�bWcOZ�I�`nkDNk�mDkG`V^I¡dV]�dVp\dVIYNkG]Ok�I
[%mBdV`VM�X�X�IYNZKmYIYNWdnZgmDZaNW[dVkG]�d(f�d(��]�dn¼¡jlIDbuZ\]�fOkG`nk�hiIY^MONWIYNWZgmDZ\`VkTbuZ\h�Z\]�^%Z�hiI�buNZ\ID]�fOk�ID]�bWcOZiM�]§X�kOz�f�d
f�de[%kDNWf�dV]�Z�Z�bukG]�jlM�[WdnkG]OZDS���]�}TMOZ\[%^%k�hikTfOk�dV]�dnp\dVIYNWkG]Ok�I�j�kDNPhiIYNW[dFM�]�I�baID[%^I�f�d�X�ZaNW[%kG]OZ�bPcOZ�M�]�I�mDkG`¯²
^I§`VIDMONZ\IY^%Z�ZiX�NkG]�^%Z�X�ZaNRde`!h�kG]�fOk§fOZ\`!`VI�mDkDNkÒde]�dnp\dVIYNkG]�k�I§f�dnmBM�`nLGIYNZ�Z�jlIYNgbukG]OkG[buZaNZ���]�d¯¼¤]OZ\`V`nZ
IYp\dnZ\]�fOZDS�r�deID]§XydVID]Ok���]�dn¼�X
kD^aÅZif�dVmDZ\]_^IYNZiM�]¡X�NWkTfOkD^%^%k�bukGhihiZaNWbadVID`nZvZi[d(dV]�dVp\dVIYNkG]Ok�I�mDZ\f�ZaNZ�[M�`
h�ZaNPbaIY^%kgmYIYNWdnZ�mDZaNW[dVkG]�d�X�NkDX�NWdnZa^IYNPdnZ~Z?}�M�dV]�f�dyI�X�IYLGIDhiZ\]_^%kOS#H0dV]TMB¼�ÅZ�]�IY^%k�bukGh�Z�Z\[%^%Z\]�[dVkG]OZ�f�Z\`
�§d¯²
]�dn¼��o[de[%^%Z\hiIKkDX�ZaNWIY^dVmDkR��]�d¯¼�X�ZaN!X�NkBbuZ\[[%kDNWdydeµDÓK[mTdV`eMOX�X�IY^%kKIDf�M�[%kRf�dVf�IY^%^dVbuk�f�ID`�X�NkDjlZ\[[%kDN#»�]�fONZaw

U\³



Firmware

Linguaggio macchina

Hardware

Programmi 

Utente

Kernel (OS)

Shell (OS)
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t
SG¶«ID]OZ\]�|�IDM�h��(Z~bukGh�Z�ba`VkG]OZ~f�d���]�d¯¼��_f�ID`e`nkK[%^M�fOZ\]�^%Z�J�]�`VID]�fOZ\[%Z�f�Z\`V`.zD��]�dnmDZaNW[dn^�qI�f�d�Õ~Z\`e[dV]O½BdOH0dV]TM�[
Ë#Z\]OZ\f�dV^b�¶CkDNmYID`Vf�[a�BX�ZaNxM�]�X�NkDLDZa^%^%kiM�]�dnmDZaNW[dV^IYNWdnkv[M�`V`nkg[%^M�f�dVkvf�Z\`V`nZ�jlM�]�p\dnkG]�ID`Vdn^�qIRhRM�`n^dn^ID[%½BdV]OLvfOZ\d
hidebuNkDX�NkBbuZ\[[%kDNWd�deQDµDÓTS
HCdV]�MO¼>mTdnZ\]�Z§hiID]�^%Z\]�M�^%k>f�I£M�]ÖLDNPMOX�X�k�f�d�X�NkDLDNPIDhihiIY^%kDNWd?[%X�IYNP[d~X�ZaN�^MO^%^%k×dV`�h�kG]�fOkÆZ¤`VIÆ[M�I
Í�Z\[W[dn|�dV`edn^�qIKZK`VI�[WM�IvX�kD^%Z\]Op\Ii[%kG]OkiIDbabukGhiX�IYLG]�IY^d«f�I�M�]�mYID]_^IYLDLGdnk�bWcOZR]OkG]�fOZamDZKZ\[[ZaNZK^%NWID[baM�NWIY^%kOS
HCdV]�MO¼¢ÅZ�bukGh�X�`nZa^IDhiZ\]_^%Z�LDNWIY^M�dn^%k�badnk«qZ�]�kG]ÉØ%[d#ÅZikD|�|�`ednLGIY^dVÙ�I�X�IYLGIYNZiX�ZaN�X�kD^%ZaN�MO^de`Vdnpap\IYNZ�}TMOZ\[%^%k
[de[%^%Z\hiIÑkDX�ZaNWIY^dnmDkOS×��]×X�NWIY^debaIÑZ\[dV[%^%Z�M�]�I¤`VdVbuZ\]Op\I�Ú?���Û�?[dnLG`VIÒNWdebukDNW[dnmYI¢Ú?���Rz�[�]�kD^���]�d¯¼��RbPcOZ
ID[[WdVbaMONWIvbWc�Z�H0dV]TMB¼�NWdVhiID]OLGIvLDNPIY^M�dn^%k�hiI�ID]�bWcOZ�[^ID]�f�IYNWf"S
��]Ok�f�Z\d0mYID]_^IYLDLGd(X�NWdV]�badnXyID`Vd"f�d0HCdV]TMB¼¤ÅZvbPcOZvdV]¡Z\[W[%k�[kG]Ok�jlkDNW]�dV^dF^MO^%^dCLG`Vd«[%^%NWM�h�Z\]�^dFX�ZaN?dV`0baID`ebukG`nk
[badVZ\]_^dnJybukO��bukGh�Z�X�ZaN�Z\[%Z\h�X�dnkO©4Z\f�dn^%kDNWd0f�d"^%Z\[%^%k�h�kG`n^%k�bukGhiX�`nZ\[[d<�O^MO^%^d0dC`VdV]OLGM�IYLDLGd0f�d"X�NkDLDNPIDhihiI¦²
p\dnkG]�ZD��`Vdn|�NZaNPdnZ�LDNPIYJ�bWcOZ�Za^bYSnS
��kG]ÜÅZÑf�I¢^%NPID[baMONWIYNZÑdV`~jlIY^%^%k£bWcOZ�ÅZ¤M�]Ö[de[%^%Z\hiI�hgM�`n^deMO^%Z\]_^%Z§Z§hgM�`n^dn^ID[½TdV]�LO�#k�m�mDZaNWkÆXyd¦qM>MO^%Z\]�^d
X�kG[[%kG]�kgMO^de`Vdnpap\IYNZ?`nkv[%^%Z\[[%kibukGh�XyMO^%ZaN��of�Ig^%ZaNWhidV]�ID`Vd�f�dn®
ZaNZ\]�^d��!Z�NWdVbPc�dnZ\fOZaNZ�ID`"[dV[%^%Z\h�Igf�d�Z\[%ZaLGM�dnNZ
X�dYqM�kDX�ZaNWIYp\dVkG]�d!�l^ID[%½��xbukG]�^%Z\h�X�kDNWID]OZ\IDh�Z\]�^%ZDS
�~Z\buZ\]_^%Z\h�Z\]�^%Zv`nZ�dV]�^%ZaNjoIDbabuZKLDNWIYJ�bPcOZ�X�ZaN~`.z�M�^dV`Vdnpapak�fOZ\`F[WdV[%^%Z\hiI�kDX�ZaNWIY^dVmDk�[%kG]Ok�[Wd"jlIY^%^%Zg[%Z\h�X�NWZKX�dYqM
Z\`VIY|�kDNWIY^%Z�Z§Ø%[dVhidV`edVÙRI�}�MOZ\`e`nZ�fOZ\d"[dV[%^%Z\h�d"bukGhih�ZaNWbadVID`ed.S
r«ZaN~`VI�buNWkG]�IDbaIB��fOkDX�ki[%Za^%^%ZgID]�]�d�f�ID`V`VIv]�ID[Wbadn^Iif�d"HCdV]�MO¼
�OH0de]�M�[�¶CkDNmYID`Vf�[x[d�qZ�`eIDMONZ\IY^%kiZKfOkDX�kiI�mDZaN
bukG`V`eIY|
kDNPIY^%k�X�ZaN4f�dVmDZaNW[d�ID]�]�d�bukGh�Z�NWdVbuZaNWbaIY^%kDNZ?ID`V`.z�de]_^%ZaNW]�k�fOZ\`V`.z���]�dnmDZaNP[dn^�qI�f�d�Õ�Z\`V[de]O½Td�[d�qZ�^%NWID[%jlZaNWdn^%k
dV]g»�h�ZaNWdVbaI?fOk�mDZ~bukG]_^de]�M�IB�GID]�bWcOZ�[%Zx]OkG]�bukGhiZ�IY^%^dnmTdV^�qI�X�NWdVhiIYNWdeIB�YI?f�dVNWdnLDZaNZ�`nk?[%mTde`VMOX�X�k~fOZ\`B[de[%^%Z\hiI
kDX�ZaNWIY^dnmDk�ZRIi`VI\mDkDNPIYNZ�[M�M�]�IvmDZaNW[dnkG]�Z�NZ\ID`¯²<^dVh�ZKf�d"H0dV]TMB¼�S
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��`�[dV[%^%Z\h�I�kDX�ZaNWIY^dnmDk�ÅZ�bukG[^dn^M�dn^%k¡f�I�M�]¢[de[%^%Z\hiI�f�d�|yID[%ZiZ�f�I¡M�]¤buZaN^%k§]TM�h�ZaNWk¡f�d(Z\[%^%Z\]�[WdnkG]�d.Si��`
[de[%^%Z\hiIKf�d�|�ID[%Z�bukGh�X�NZ\]�f�Z~dV`O½DZaNW]�Z\`.�T`VZ~[cOZ\`V`�Z�`nZ�MO^dV`Vdn^*¨gf�d�|�ID[%ZDS!H0Z~Z\[%^%Z\]�[dnkG]�d�[kG]OkRIDf�Z\[%Z\h�X�dVk�`nZ
joM�]Op\dnkG]�ID`Vdn^�qI�LDNPIYJ�bWcOZD��`nZx`Vdn|�NZaNPdnZ~�GdObukGh�XydV`VIY^%kDNWd.SC�È`T½DZaNW]�Z\`Of�dBH0dV]TMB¼��YbPcOZ�bukG]�[de[%^%Zx]OZ\`V`.z�dV]�^%ZaNjoIDbabadVI�^%NWI
`.z�c�IYNWfOw�IYNZ�Zvd0X�NkTbuZ\[W[d.�
LDZ\[%^dV[buZ�`.z�IDbabuZ\[[k�ID`V`VI�sxr��AZv`VI�h�Z\h�kDNWdVIB�
Z�[dCkTbabaMOXyIB�
jlNWI�`nZvID`n^%NZvbukG[%ZD�
fOZ\`#bukG]�^%NkG`V`nkÒZ�f�Z\`V`VI�LDZ\[^dnkG]OZ�f�d#badVID[baM�]�I¡X�ZaNWdnjlZaNWdVbaI��of�ZamTdVbuZ��PS¤��IYX�X�NZ\[%Z\]�^IB��}TM�dV]�f�d.�CdV`4]OkBbabadnkG`nk
fOZ\`e`.z�dV]�^%ZaNk�[dV[^%Z\hiI�kDX�ZaNWIY^dVmDk�Z¤dVfOZ\ID`eh�Z\]_^%Z§X�M�qk£ID[[M�hiZaNW[d~bukGhiZÑM�]�I�[%kDNW^IÆf�d�ID[%^%NPIYp\dnkG]OZÑfOZ\`V`VI
hiIDbabPc�dV]�IvJy[dVbaIvZ\[[%Z\]�fOk�X�kG[%^%k�ID`F`VdVmDZ\`V`nkv[%kDj�^*w#IYNWZ�X�dYqM�|yID[[%kOS
r«ZaNK}TM�ID]_^%k�NWdVLGM�IYNWf�I�`nZgmDZaNW[dnkG]�d(fOZ\`«½DZaNW]�Z\`«bYz{ZDzFf�I�f�dnNZRbPcOZ�Z\[[%Z�MO^de`Vdnpap\ID]Ok�M�]Ok�[%X�Z\badnJ�buk�[bWc�Z\hiI
X�ZaN�`VI�`nkDNkR]TM�h�ZaNPIYp\dnkG]OZK©�`nZ�mDZaNP[dnkG]�dOàgS ¼�S{¨ibukG]i¼iX�IYNPdONWIYX�X�NWZ\[%Z\]_^ID]�k�`nZ~mDZaNP[dnkG]�d�[^IY|�dV`Vd.�GhiZ\]_^%NZ�ID`
bukG]�^%NWIYNWdnk�`nZ?mDZaNW[WdnkG]�d"bukG]�¼�f�dV[%X�IYNPd�[%kG]Oki`VZ�|�Za^I¦²<NZ\`VZ\ID[%Z��oID]�bukDNWIide]�X�Nk�mYI_�#MO^dV`VdVpap\IY^%Z?]�kDNWhiID`Vh�Z\]�^%Z
f�IYLG`ed
[mTdV`eMOX�X�IY^%kDNWd�Z?X
kG[W[%kG]OkvZ\[[%ZaNZ�dV]�[%^IY|�dV`Vd�kvLDZ\]OZaNWIYNZ�Zu®�Za^%^dFbukG`V`VIY^%ZaNPID`Vd�]OkG]�bukG]OkG[badVM�^d.©�hiID]OkiI
hiID]�kibWcOZ�[Wd"NWdV[%kG`VmDkG]Ok�d"|�MOL��l|�IDbPc�d.áÏ�vdV`"]TM�h�ZaNWk�¨�mBdnZ\]OZ�dV]�buNZ\h�Z\]�^IY^%kOS
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&('*_('2) ÀÑ;G,212,28O8O9>3�,7�§,*123�@B:�E_3

r4MCÅk�Z\[[%ZaNZgMO^dV`nZD��de]�ID`VbaM�]�d"baID[Wd.�y`VID[WbadVIYNZK`nZ�`VZa^%^%ZaNZR]OkG]¡fOZaJ�]�dn^%ZK]�Z\dF]OkGhidFf�Z\dFJ�`nZ\[R�lw~dV`Vf�baIYNPf�[P���oIDf
Z\[%Z\hiX�dnk�[%Zg[WdCmDkDLG`ednkG]Ok�Z\[%ZaLGM�dnNZvbukGhiID]�f�d«[WM§Xyd%ÅM�J�`VZ\[�I�mDZ\]_^d�M�]�I�[^%NWdV]OLGI�f�d«baIYNWIY^%^%ZaNWd�bukGhgM�]OZ�]OZ\`
]OkGhiZ��PS
H0Z�w~dV`Vf�baIYNPf�[�bukG]�[%Z\]�^dn^%Z�[%kG]OkO©

T [%kG[%^dn^M�dV[buZ�}�M�ID`V[dVID[d"[^%NWdV]OLGIvf�d"baIYNWIY^%^%ZaNPd#�of�d"}TM�ID`V[WdVID[d�`VM�]OLGc�Zapap\I_�
S [%kG[%^dn^M�dV[buZ�M�]�[de]OLDkG`nk�baIYNWIY^%^%ZaNZ
� ¸GQ?� [%kG[%^dn^M�dV[buZ�dV`"baIYNWIY^%^%ZaNZv¸vk�Q
� ¸¦²*Q?� [%kG[%^dn^M�dV[buZ�dFbaIYNWIY^%^%ZaNWdCbukDNNWdV[X
kG]�fOZ\]_^d�IDdF]TM�h�ZaNPd"f�I�¸iI�Q

�lX�ZaN�dFbaIYNWIY^%^%ZaNWd0m¦ID`nZK`<zOkDNWf�dV]OZ�ID`njoIY|�Za^dVbuk��

¹4[aSn©
tTZxdV]vM�]�I�f�dVNZ\bu^%kDN¨R[kG]Ok�bukG]_^%Z\]TMO^d�dBJ�`VZ\[a©F^%Z\[%^¸D¸BS{j�^%Z\[%^\UYS{j�^%Z\[%^W·TS{j�^%Z\[%^WQTS{jÈ��dV`TbukGhiID]�f�kq;Oô×õ w ô¦õ� U¡)FK`Vd
`Vde[%^%ZaN¦ÅI�^MO^%^d.��;�ô×õ w ô¦õ�¢£¡�F�`VdV[%^%ZaN¦ÅI?[%kG`Vk�LG`edOM�`n^dVhid�^%NZxZ�dV`BbukGhiID]�fOkq;Oô×õ w ô�õ�¤�¥�¦'§¨¡)F�`VdV[%^%ZaNYÅI�dV`B[%Z\bukG]�fOk
ZKdV`�^%ZaNWpakOS

&('*_('�¾ ©�,<Áx/Æ/ÆEG/�3�,2EG/�8�,2907!/

��]¤H0dV]TMB¼§d�bukGhiID]�f�d(X�kG[[%kG]�k�Z\[[%ZaNZ�Z\[%ZaLGM�dn^d!dV]¤[%Z\}TMOZ\]Op\IBSir«ZaNKXyID[[IYNZi`.z"kGM�^%X�MO^Kf�d�M�]¤bukGh�ID]�fOk
bukGh�ZRdV]OX�MO^�ID`F[%ZaLGM�Z\]_^%Zg[d"MO^dV`VdVpap\I�dV`�baIYNWIY^%^%ZaNZ�\��obWc�dVIDh�IY^%k�X�dnX�Z��PS(à�Z\f�dVIDhik�M�]�Z\[%Z\h�XydnkO©

;�ô«ª	H�÷ w 6¬6�ô«ª�; w ô�ô

}TMOZ\[%^%k¡bukGh�ID]�fOk¡`Vde[%^I�dV`!bukG]�^%Z\]�M�^%k§fOZ\d�Jy`nZ\[K]OZ\`V`VZif�dnNZ\bu^%kDN¨×��;�ôD�P�(buZaNWbaI¡}TMOZ\`V`ed«bPcOZ�bukG]�^%Z\]OLDkG]OkÒ`VI
[%^%NPdV]OLGIgX�[�]OZ\`"]�kGh�Z��|H�÷ w 6��4ZR`Vd
X�ID[[IiI�; w ô�ôgbWcOZR`Vd�mTde[M�ID`Vdnpap\Iv[M�[WbWcOZaNWhikOS
�v[dVhR|�kG`Vdi Z�® X�ZaNWh�Za^%^%kG]�k�f�dxNWdef�dnNWdnLDZaNWZ�`nk¢[^ID]�f�IYNWf>de]OX�MO^��l^ID[%^dnZaNPI_�vZ¡`nk¢[^ID]�f�IYNWf×kGM�^%X�MO^
�l^%ZaNWh�dV]�ID`nZ��PS
tTZK[WbuNWdnmBdVIDh�kO©

;�ô ®J;OóTô¦õ�rGõOö

dV`�`edV[%^IY^%k¡fOZ\`e`VI�f�dnNZ\bu^%kDN¨¤dV]�mDZ\buZ�f�d�bukGh�X�IYNWdnNWZi[M�`�^%ZaNWh�dV]�ID`nZ�mBdnZ\]OZi[buNPdn^%^%k¡[M�`!J�`nZB�*��¯�°)�#°)±¤�o[%Z�]OkG]
Z\[de[%^%ZKdV`�J�`nZ?mBdnZ\]OZKbuNZ\IY^%kO�
[%ZKZ\[de[%^%ZK[%k�mTNWID[buNPdn^%^%k��PS
��`"bukGhiID]�fOk

;�ô ®#®I;OóBô�õ%rDõOö

ÅZ�[dVhidV`VZvID`�X�NZ\buZ\fOZ\]�^%Z�[ID`nmDk§bPcOZD��kDNWIB��dV`�NPdV[M�`n^IY^%k§f�d¨;�ôÑÅZ�[buNWdn^%^%kÒdV]�bukBf�I§ID`!J�`nZm�"�)¯[°²�'°²±¢�o[%Z�]OkG]
Z\[de[%^%ZKdV`�J�`nZ?mBdnZ\]OZKbuNZ\IY^%k��PS

&('*_('�& ©�EG9";D/�8�,2907�,

H0Z�X�NkD^%Zap\dnkG]�d0fOZaJ�]�dV[WbukG]Ok�bukGh�Z�dFf�dVmDZaNW[d�MO^%Z\]�^d"X�kG[[%kG]OkiIDbabuZ\fOZaNWZRI�J�`VZ\[�Z�f�dnNZ\bu^%kDNPdnZ\[aS
H0Z~X�NkD^%Zap\dVkG]OZ�X�ZaN#M�]iJ�`VZ�ê¦f�dnNZ\bu^%kDN¨vX�kG[[%kG]�k�Z\[[%ZaNWZ�bukG]�^%NkG`V`VIY^%Z?bukG]�dV`�bukGhiID]�fOk�;�ô p�;gbWcOZ�j�kDNP]�dV[buZ
�lX�ZaN�M�]�I�f�dnNZ\bu^%kDN¨��#M�]�NWde[M�`n^IY^%k�f�d"}TMOZ\[%^%ki^dVX
kO©

v�÷'u�³�÷�p'³_÷%p'³ ¦�ô2t"óYõ_ò ¥?´�¦'µI¶ s õ ·J¦#´W¸²´}¥K¹Oö_÷'9

HCI�`VZaLDZ\]�f�I�fOZ\`V`eI~X�NPdVhiI�[%ZaNWdnZxf�dBbaIYNWIY^%^%ZaNWd«�obWcOZ�bukG]�^dnZ\]OZ�`VZxX�NkD^%Zap\dnkG]�dl�!ÅZ�f�IY^I�f�ID`V`VI�[%ZaLGMOZ\]�^%Z�^IY|�Z\`V`VI



º ø�6 w » ô w ÷J¼�÷Bö�½�6 ¶GõGò w ÷
   � �   � #   � # 
v ÷#u�³ ÷#u�³ ÷#u�³
; p�p�p p�p#p p�p#p
p
��`TX�NWdVh�k�baIYNWIY^%^%ZaNZ�fOZaJ�]�dV[WbuZ#dV`�^dnX�k?f�dTJ�`nZ��ofyä?f�dnNWZ\bu^%kDN¨D��`�ä?`Vde]O½�[dVhR|
kG`edVbukO�¿¾�ä>J�`nZ��P�DLG`VdBID`n^%NWdTNZaLDkG`eID]Ok
d0X�NWdnmBdV`nZaLGd�f�dCIDbabuZ\[[%k�IDd0J�`VZ\[��lN¬ä?`nZa^%^M�NWIB�{w�ä?[buNPdn^%^MONWIB� ¼�ä�Z\[%Z\baMOp\dVkG]OZ��xf�IiX�IYN^%ZRf�d0f�dnmDZaNP[d"LDNWMOX�X�d"f�d
X�ZaNW[%kG]�ZDS
H0kv��[%ZaNKÅZK`.zOMO^%Z\]�^%ZKbWc�ZK[d«ÅZKbukG`V`nZaLGIY^%kO�
Ú�NWkGMOX�dV`�[MOkvLDNWMOX�X
kvf�d�IYX�X�IYNW^%Z\]OZ\]Op\IB�y��^cOZaNx^M�^%^%ZK`nZ�ID`n^%NZ
X�ZaNW[%kG]�Z?bPcOZKX�kG[[%kG]�kiI\mDZaNZgIDbabuZ\[[%k�I�}�MOZ\`e`VIvhiIDbabWc�de]�IBS
r«ZaN~h�kBf�dnJybaIYNZ�`nZ�X�NkD^%Zap\dnkG]�dF[d"MO^dV`ednpap\IvdV`"bukGhiID]�fOk s ò'työ#vyS
¹4[aSn©
s ò�t
ö#vEH�À�³Rhkj ©�IYLDLGdVM�]�LDZ�I�Ú�NkGM�X¡dV`�f�dnNWdV^%^%kif�d�Z\[%ZaLGM�dnNWZ�hkj
s ò�t
ö#v�ö�p'³Rhkj ©!^%kDLG`VdnZRI�Ú�NkGMOX�de`"f�dnNWdn^%^%k�f�d"`VZaLDLDZaNZ�hkj

&('ÂÁ Ã¦1�;D/O¿(;¡/�34,.;D9FE

��`«^%Zu¼T^�Z\f�dV^%kDNvÅZiM�]Ok�[%^%NWM�h�Z\]�^%k�bWcOZi[ZaNmDZiI�buNZ\IYNZ�J�`VZ\[a¥"kDLG]�d(^dnX�k�f�d«J�`nZÑØ%`nZaLDLGdn|�dV`VZ\ÙÒ�oM�]Ñ^%Z\[^%kO�CdV`
[%kDNWLDZ\]_^%Z�f�dFM�]�X�NkDLDNPIDhihiIB��M�]�Jy`nZKf�d"f�IY^d��4XyMCÅk�Z\[[%ZaNZRbuNZ\IY^%k�bukG]§M�]�^%Zu¼T^�Z\f�dn^%kDN\S!¹4[dV[%^%kG]�kih�kG`n^d
^dnXydFf�dCZ\f�dn^%kDN\�
Zg`eI�[buZ\`n^I�f�dnX�Z\]�f�Z�Z\[[%Z\]Op\dVID`eh�Z\]_^%Zvf�IDdCLGM�[%^dCX�ZaNW[%kG]�ID`Vd<S 8 MOZ\`V`nk�bWcOZgmTd«bukG]�[dVLG`VdVIDh�k
[d"bPc�dVIDhiIg�#���#����S!r«ZaN�IY^%^dnmYIYNW`nk�ÅZ�[WdÄ0�badnZ\]�^%ZKf�IYNZKdV`"bukGh�ID]�fOk

�#���#����]OkGh�Zu²<J�`FÊ
ki[%Z\hiX�`VdVbuZ\h�Z\]�^%Z

�����#���?Ê
tTZ�`eI?m¦IYNWdeIY|�dV`nZx°��%tOr�H0»ÆÅ �or(IYN\SBQTSVU\QG�xÅZ~bukDNNWZa^%^IDh�Z\]_^%Z�fOZaJy]�dn^IB�DmDZaNN¦ÅIRbuNZ\IY^I�[WM�`BmDkG[%^%NkRÇ~²<^%ZaNWh�dV]�ID`
M�]�I�]�MOk�m¦IiJ�]OZ\[%^%NWIiX
ZaN�`<zOZ\f�dn^%kDN\¥������#����X�kG[[dnZ\fOZ�M�]¡]�M�hiZaNk�Z\]OkDNWh�ZRf�d"bukGhiID]�f�d0bWcOZgbukG]�[%Z\]�^%kG]Ok
joM�]Op\dnkG]�d#f�dxZ\f�dn^dV]�L¢h�kG`n^%k�[%kDJy[%^dVbaIY^%ZD��hiI¢`eI¢fOZ\[buNWdVp\dnkG]OZ�f�dx}TMOZ\[%^%Z§X
kG[W[dn|�dV`edn^�ÅI�Z\[M�`VI¢f�IYLG`Vd~[bukDX�d
f�d(}TMOZ\[%^%Zi]OkD^%ZDSg��`�h�Z\]�MºØ%Õ�Z\`nX�Ù�bukG]�^dnZ\]OZ�^M�^%^%Zi`nZ�dV]OjlkDNWhiIYp\dnkG]�d«bWc�Z�[%ZaNmDkG]Ok�X�ZaN�M�[IYNWZvID`�h�ZaLG`Vdnk
�#��������S(Ë�ID[%^%ZaN¦ÅIK}TM�dTkG[[%ZaNWm¦IYNZ�bPcOZ��#��������ÅZ~M�]gZ\f�dV^%kDN!jlM�`V`¯²2[buNZaZ\]F�¦Z�bPcOZ�}TM�dV]�f�d�ÅZxX�kG[[dn|�de`nZ4hgMOk�mDZaNP[d
ID`V`<z\dV]_^%ZaNP]Ok~fOZ\`_J�`nZ�M�[WID]�fOk�dG^ID[^d�bukG]g`nZ!jlNZ\babuZD¥_dV]�kG`n^%NZ!`VI�h�IYLDLGdnkDNCXyIYN^%Z4fOZ\d�bukGhiID]�f�dGX
kG[W[%kG]Ok~Z\[W[%ZaNZ
IY^%^dnmYIY^d«M�[ID]�fOkide`0h�kGM�[ZKZR`VI�Ø%h�Z\]�MO²<|�IYNWÙ�bWcOZgIYX�X�IYNZ�]�Z\`V`VI�X�IYNW^%ZRID`n^I�fOZ\`V`VIvJ�]�Z\[%^%NWIBS Å¹ÌX
kG[W[dn|�dV`VZ
IYX�NPdnNZvX�dÅMÑJ�`VZ\[KbukG]_^%Z\hiX
kDNPID]OZ\IDh�Z\]�^%ZD�(M�^dV`Vdnpap\ID]�f�k�`<z"kDX�p\dnkG]OZ�ØW�?X
Z\]¤Ô(dV`VZ\Ù�]OZ\`!h�Z\]TMÉØ%Ô(dV`nZ\[WÙ�Z�dV`
h�Z\]TMÖØ%Ë�MB®�ZaNW[Ù�X�ZaN�[buZaLG`VdVZaNZ�^%NWI�d0f�dVmDZaNW[dFJy`nZ\[aSxr«ZaN�[ID`Vm¦IYNZgM�]�J�`VZ�h�kBf�dnJ�baIY^%k�[d0M�[WIidV`0bukGh�ID]�fOk
ØWtBI�mDZRË�MB®�ZaNWÙ�]OZ\`FhiZ\]�M>Ø%Ô(dV`VZ\[ÙBS
tBdebabukGh�Z�f�dV[%X�kG]OZa^%ZD�_X�ZaN�`nZ�Z\[%ZaNWbadn^IYp\dnkG]�d.�Of�d�^%ZaNWh�dV]�ID`VdybWcOZ�bukG]�[%Z\]�^%kG]Ok�f�d
`VI\mDkDNPIYNZK[M�X�dÅMiJy]OZ\[%^%NZD�
ÅZ
bukG]�mDZ\]�dnZ\]�^%Z?ZamTdn^IYNWZ�f�dyIYX�NWdnNWZ~Z?bWc�dVM�fONZ~`.z�Z\f�dn^%kDN�dV]�bukG]_^dV]TM�IYp\dnkG]�ZDS!»�`V`<z�dV]�dVp\dnkKfOZ\`V`VIR[%Z\f�MO^I�X�kD^%NZa^%Z
IYX�NPdnNZm�����#���iMO^de`Vdnpap\ID]�fOkÒ`VIïØÊ�ÙÑI§Jy]OZ�NPdnLGI§de]�h�kBfOk¤f�IÒbuNZ\IYNZ�M�]�I§J�]OZ\[^%NWI§de]�f�dnX�Z\]�fOZ\]�^%ZiX�ZaN
`.z_Z\f�dn^%kDN#Z�`VID[WbadVIYNZ�de`�mDkG[%^%Nkg^%ZaNWhide]�ID`nZ�`edn|�ZaNkKf�d�Z\[ZaLGM�dnNZ�dybukGhiID]�f�d�f�d
bukGh�X�de`VIYp\dnkG]OZ�Z\f�Z\[%Z\baMOp\dVkG]OZDS
°�kDX�k¢I\mDZaNZ¡Z\[%ZaLGM�dn^%k¢M�]�I¤h�kTf�dnJ�baIÒID`�mDkG[%^%Nk¢J�`VZD�4[ID`nmYIY^%Z\`nk¢[%Z\]�p\I¤M�[badnNZ�f�ID`e`.zCZ\f�dn^%kDNibukG] ØWtBI�mDZ
Ë�MB®�ZaNWÙ�]OZ\`0h�Z\]TMïØ%Ô«de`nZ\[ÙB�"bukGh�X�dV`eIY^%Z�Z\fÒZ\[%ZaLGM�dn^%ZvMO^dV`ednpap\ID]�fOk�de`F^%ZaNWhide]�ID`nZ�ZR^%kDNW]�IY^%Z�I�h�kTf�dnJ�baIYNZ
dV`
J�`VZK]OZ\`V`VIgJ�]OZ\[^%NWI�fOZ\`V`.zBZ\f�dV^%kDN\��bWcOZRfOk�mTN¦ÅI�Z\[[ZaNZ�bWc�dVM�[I�[%kG`VkiID`V`VIvJ�]OZ�fOZ\`0`VI\mDkDNkOS

&('*Ç 5�9`OÌÁ#,212:
8�,2907!/�/�3Â/�Ä¦/�@O6!8�,2907!/£3�,?647ÂÁ�EG9+a0EG:$OEOï:

��]�}TMOZ\[%^%k�XyIYNWIYLDNWIYjlk�f�IYNZ\hik�M�]�I�|�NZamDZRfOZ\[WbuNWdnp\dnkG]OZKf�Z\d0bukGhiID]�f�dF]OZ\buZ\[[IYNPdFX�ZaN�bukGh�XydV`VIYNZKM�]�X�NkY²
LDNWIDh�hiI�ID`V`Vk�[bukDX�k�f�dFNZ\ID`VdVpap\IYNZRdV`FX�NWdVh�k�[%Z\h�X�`VdebuZKX�NkDLDNWIDh�hiI�dV]Ñs�Sy��]"z
dV]_^%NWkTf�M�p\dnkG]OZ�X�dÅM¡bukGhv²
X�`VZa^I�[IYN¦ÅI�jlkDNW]�dn^IvdV]�r(IYN\S
´TSâ·TS



��`FbukGhiID]�f�k�f�d0bukGh�X�dV`VIYp\dVkG]OZKX�ZaNWh�Za^%^%Zgf�dF^%NWIDf�MONNZ�M�]�X�NkDLDNPIDhihiI�[WbuNWdn^%^%k�de]�`VdV]OLGM�IYLDLGdnk�f�d�Ø%ID`n^%kGÙ
`VdVmDZ\`V`nk��odV]�`VdV]OLGM�IYLDLGdnkvsÖ]OZ\`
]OkG[%^%NkgbaID[%k��4dV]�M�]�bukBf�dVbuZ�Z\[%ZaLGM�dn|�de`nZ~f�ID`V`eIKhiIDbabWc�dV]�IBS!H0IgbukGh�X�de`VIYp\dnkG]OZ
X�NWZamDZ\fOZ�dV]¡LDZ\]�ZaNZif�MOZgjlID[Wd.©�`VI�bukGh�X�de`VIYp\dnkG]OZgmDZaNWI�ZvX�NkDX�NPdVI�bPcOZ�^%NWID[%jlkDNWhiI�dV`CJ�`nZv[%kDNLDZ\]�^%Z¡�ÈS�b���dV]
J�`VZRkDLDLDZa^%^%k×�ÈS{k���Zi`VI�jlID[Zif�d�Ø%`VdV]O½BÙ�dV]ÑbaM�d�[d«X�NkBf�M�buZ�dV`«J�`nZgZ\[%ZaLGM�dV|�dV`nZvdV]�ba`VM�fOZ\]�fOkO��[%Zi]OZ\buZ\[[WIYNWdnkO�
J�`VZ\[xf�d"`Vdn|�NWZaNWdVIRkiID`n^%NWd"J�`VZ\[�kDLDLDZa^%^%kOS
��`"bukGhiID]�fOkO©

s�s p_ö¬F�ó'; w F�ó�; w ¡ s
bukGh�XydV`VIvdV`"[%kDNLDZ\]�^%ZqF�ó'; w ¡ s Z�buNZ\Ii`.zOZ\[ZaLGM�dn|�dV`VZ�F�ó'; w S
8 M�Z\[%^%kibukGhiID]�fOk�buNZ\IidV]�M�]¡[%kG`nk�X�ID[[ki`.zOZ\[%ZaLGM�dn|ydV`nZ?Z\fÑÅZ�Z\}TM�dnmYID`nZ\]�^%ZKI

s�s p s p�öIF�ó�; w ¡ÈöEF�ó�; w ¡ s È2s öÉt�6�ó';#r'Ê�óGöDù w�Ë
s�s p�öIF�ó�; w F�ó�; w ¡�ö È ;Bó�ù�9 Ë

��`�J�`nZ?Z\[%ZaLGM�dV|�dV`nZ?X�MCÅk�Z\[W[%ZaNZKZ\[%ZaLGM�dn^%k�[%Z\h�Xy`VdVbuZ\h�Z\]�^%ZKf�dnLGdn^ID]�fOk�dV`�[MOk�]OkGhiZKbukGh�X�`nZa^%kO©

¡ÍÌ�F�ó'; w

&('*Î Ã¦1�3�/%Ï46Wa+aF/�E¤ÄY,yOÐÏx9C12,2@B9

��`xfOZa|�MOLDLDZaN�[dVhR|
kG`edVbuk�ÅZ¡M�]Ok¢[%^%NWM�hiZ\]_^%k¢[%kDjl^2w�IYNZÒbWcOZ�bukG]�[Z\]_^%ZÒf�d�Z\[%ZaLGM�dnNWZ�M�]×X�NkDLDNWIDh�hiI¤M�]�I
dV[^%NWMOp\dnkG]OZ4ID`V`VI�mDkG`V^I�Z�bWc�Z4X�ZaNWh�Za^%^%Z�f�d�Z\[IDhidV]�IYNZ4dV`�bukG]_^%Z\]TMO^%kKfOZ\`e`nZ!mYIYNWdVIY|�dV`ed��o[dVI�`nkTbaID`ed�bPcOZ4LG`VkD|�ID`Vd��
dV]�M�]�IR}�M�ID`VM�]�}TMOZ~joID[%Z�fOZ\`V`<z_Z\[%Z\baMOp\dVkG]OZDS Å¹×}�M�dV]�f�dyM�]OkR[^%NWM�h�Z\]�^%k�MO^dV`VdV[W[dVh�k�X�ZaN�baIYX�dnNZ?`nZ?baIDM�[%Z�f�d
hiID`VjlM�]�p\dnkG]�IDh�Z\]�^%k�f�dCM�]¡X�NkDLDNWIDhihiIBS�¹�[de[%^%kG]Ok�[WM�`0h�ZaNPbaIY^%k�mYIYNWdC^dnX�d0f�d0fOZa|�M�LDLDZaN\©x}�MOZ\`e`nk�bPcOZRmBd
bukG]�[WdnLG`VdVIDh�k�[d"bPc�dVIDhiIB�%���
S

¹4[dV[%^%kG]Ok�f�M�ZvhikTf�d«X�ZaNKMO^dV`ednpap\IYNZ�M�]ÑfOZa|�MOLDLDZaN�¥CdV`«X�NWdeh�k�h�kTf�kÑÅZ¢Ø�X�kG[%^)Ñ�hikDN^%Z\hiÙB�(]OZ\`�[%Z\]�[%k�bPcOZ
MO^de`Vdnpap\IÒdV`�Jy`nZ�bWc�dVIDh�IY^%k s ö_÷ w bWcOZ�kDLG]�d4X�NkDLDNWIDhihiIÑLDZ\]�ZaNWI¤dV]£baID[%k¢f�d#ZaNNkDNWZDS���]×}�M�Z\[%^%k¤baID[%k�d
bukGhiID]�f�d"f�I�M�[IYNWZ�[%kG]OkO©

H�v�CÒYù�öÉt w 6B÷Oö'H�÷%r�t�t}r�® s ö_÷ w
u�ò w ÷ w

��`�bukGhiID]�fOk�u�ò w ÷ w fOZ\`"fOZa|yMOLDLDZaN�mBd"dV]OjlkDNWhiIYN¦ÅIvf�d�}TM�ID`nZK`VdV]�Z\IRfOZ\`�X�NkDLDNWIDhihiI�c�I�baIDM�[IY^%k�`.zOZaNWNkDNZDS
r«ZaN~M�[WbadnNZKf�ID`"fOZa|yMOLDLDZaN~MO^dV`ednpap\IY^%ZKdV`"bukGhiID]�f�kgÓ�½�óYõyS

��`�[%Z\bukG]�fOk�M�^dV`VdnpapakvfOZ\`"fOZa|�M�LDLDZaN�ÅZ�}�M�Z\`V`nkvf�d�Z\[%ZaLGM�dnNWZ?M�]�X�NkDLDNWIDhih�IRXyID[[%kÉÑ_X�ID[[kOS���]�}�MOZ\[^%kibaID[%k
[d"bukGh�dV]�badVI�bukG]

H�v�CÔYù�ö?t w 6B÷Oö'H�÷%r�t�t}r�®

tBd(fOZamDZ�}�M�de]�f�d«X�NZ\f�de[%X�kDNNZRID`eh�Z\]Ok�M�]ºØ�|�NWZ\IY½�X�kGdV]�^ÙB�0k�m�mDZaNkÒM�]�I�X�kG[dnp\dnkG]�Zvf�Z\`(X�NkDLDNWIDhih�I�ID`V`VI
}TM�ID`nZ�`.zOZ\[%Z\baM�p\dnkG]OZ�fOZamDZR[%kG[%X�Z\]�fOZaNW[Wd.¥OM�]�|�NZ\IY½TX�kGdV]_^�X�M«Åk�Z\[[%ZaNZ�[X
Z\badVJ�baIY^%kidV]�f�MOZKhikTf�d<©

CO÷ w r�9ÕG÷Oö�½Oõ�ó�ù w ® Ö.×�ö�ô�6 w ù%v w ;£Ø w ô w�s ½%Ê�óGöYù w r#;�;UØ¤ó�ù%H_÷ w ôTôDö£ù w ;�;�rÌ÷Bö�½Bõyó�ù w

kDX�XyMONZ

CO÷ w r�9ÕYù�½�t w ÷OöI;Bó�ù w r�® Ö�×�ö�ô�6 w ù%v w ;£Ø w ô w%s ½%Ê�óGöDù w r#;�;�rI;Bó�ù w rÜô[6 w%s ó�F�ó s rDõ%r



��`"]�M�h�ZaNkif�d"`Vde]OZ\Ivf�I�[%X�Z\badnJ�baIYNZiÅZR}�MOZ\`e`nk�fOZ\`�X�NkDLDNWIDh�hiIi[%kDNLDZ\]�^%ZDS

°?dVbPc�dVIYNWIY^d�dG|�NZ\IY½TX�kGdV]�^[0[d_X�MCÅk~bukGhide]�badVIYNZ�`<z�Z\[%Z\baMOp\dVkG]OZ4bukG]gdV`_bukGh�ID]�fOk~÷'½Tù�S 8 M�ID]�fOk�`.z\Z\[%Z\baMOp\dVkG]OZ
[d"de]_^%ZaNNWkGh�X�Z?[Wd"X�MCÅkO©

ª NWdnX�NZ\]�fOZaNZ�J�]OkiID`F[M�babuZ\[[dnmDk�|�NWZ\IY½�bukG]¡dV`"bukGhiID]�fOk s öDùBõ
¥

ª Z\[%ZaLGM�dnNZ#[%kG`nk?`VI�`VdV]OZ\I�[WM�babuZ\[[dnmYI�[%Z\]Op\I�Z\]_^%NWIYNWZ�de]KZamDZ\]�^M�ID`VdTNkGMO^dV]�Z\[0bWc�dVIDhiIY^%ZxbukG]vdV`�bukGh�ID]�fOk
ù w ³_õ
¥

ª Z\[%ZaLGM�dnNZ�[%kG`nk§`eI�`VdV]OZ\I�[WM�babuZ\[[dnmYI�Z\]�^%NWID]�fOkÒdV]¤ZamDZ\]�^M�ID`Vd4NkGMO^dV]�Z\[KbWc�deIDhiIY^%Z�bukG]ÆdV`!bukGh�ID]�fOk
ô�õ w 6"¥

ª X�NkG[%ZaLGM�dVNZ?J�]OkiID`V`.zOM�[Wbadn^Iif�ID`V`eIRNWkGMO^dV]OZ�bukDNNZ\]�^%ZRbukG]¡dV`"bukGhiID]�fOk�÷ w õ�½O÷_ù�¥

ª `nZaLDLDZaNZ£dV`�Jy`nZ�[%kDNLDZ\]�^%Z×]OZ\`RX�M�]�^%kïbukDNNPdV[%X�kG]�fOZ\]�^%Z�ID`V`VIÌ`VdV]OZ\IÌ[M�babuZ\[[Wdnm¦IÌIÌ}TMOZ\`V`eIÖIYX�X�Z\]�I
Z\[%ZaLGM�dn^IibukG]¡dV`"bukGhiID]�fOk	;BóBô�õ
¥

ª Z\[IDhidV]�IYNWZ�de`�bukG]�^%Z\]�M�^%k�f�dBM�]�I�mYIYNWdVIY|�dV`VZ�mBdV[dn|�de`nZ�]OZ\`V`eI~NkGM�^dV]OZ�bukDNNZ\]�^%Z~bukG]�dV`BbukGhiID]�fOk76O÷�ó�ùOõ
¦ù�ö?t w �%rD÷yó'rÉC�ó�; w ®O¥

ª h�kTf�dnJ�baIYNZ�dV`"bukG]�^%Z\]�M�^%k�f�d"M�]�Ivm¦IYNWdeIY|�dV`nZ?bukG]¡dV`"bukGh�ID]�fOk
ô w õÙ¦ù�öÉt w �%rG÷�ó'rÉC�ó'; w ®bÚÕ��%r#;�öG÷ w ®O¥

ª buNZ\IYNZ�]TMOk�mBd"|�NWZ\IY½�X�kGdV]�^[aS

H0Z�bukGh�X�kG]OZ\]_^dOf�Z\dOmDZa^%^%kDNWdOX�kG[[%kG]�k�Z\[[%ZaNZ�Z\[WIDhidV]�IY^%Z�dV]�f�dnmBdVf�M�ID`VhiZ\]_^%ZD�YM�[ID]�f�k?`VZxX�IYNZ\]�^%Z\[d�}TM�IDfONZ
�lX�ZaN�d"X�NWkDLDNWIDhihid"[buNPdn^%^d"dV]¡s��PS
H�zGMO^dV`VdnpapakKf�dO}�MOZ\[^d�bukGhiID]�f�d<�_Z~fOZ\d�h�kG`n^dOID`n^%NWd�f�dV[%X�kG]�dn|ydV`VdDX�ZaN�d�}TM�ID`VdBX�kD^%Za^%Z�bukG]�[M�`n^IYNWZ�dV`OhiID]TM�ID`nZ
�lmDZ\f�d0r«IYN�SyQTSVU\·G�P�
bukG]�[%Z\]_^%Zgf�d�^%Nk�m¦IYNZg`nZKbaIDM�[%ZRf�dFhiID`njoM�]Op\dVkG]�IDh�Z\]�^dyZ�X�MCÅkiIDdVMO^IYNWZ�IibukGh�X�NWZ\]�fOZaNZ
h�ZaLG`ednk�dV`"h�kBfOkif�d�kDX�ZaNWIYNZ�f�d"ID`VbaM�]OZ�dV[%^%NPMOp\dnkG]�d�fOZ\dF`edV]OLGM�IYLDLGd"f�d�X�NkDLDNWIDhihiIYp\dVkG]OZDS

��`OfOZa|�MOLDLDZaNW�%���vX�kG[[dVZ\fOZxM�]�I?mDZaNW[dVkG]OZxLDNWIYJ�baIKbaM�dOX�kD^%Za^%Z~IDbabuZ\fOZaNZ?bukG]idV`ObukGhiID]�fOkRÛ�Û��%���
S���]i}TMOZu²
[%^IRmDZaNW[dVkG]OZ�de`�J�`VZ�[%kDNLDZ\]�^%ZvÅZ�[%Z\h�X�NZ�mBdV[dn|�de`nZxZ\f§ÅZ?X�kG[[dV|�dV`nZ�fOZaJy]�dnNZ~M�]�|�NWZ\IY½�X�kGdV]�^4[%Z\hiX�`VdVbuZ\h�Z\]�^%Z
Ø%ba`VdebabaID]�fOkGÙ�I�J�ID]�buk�f�d�kDLG]�dF`edV]OZ\IBS

&('*)%Ü ©�EG9�@B/�3�6�EG/£3�,?@B9POï:"7�3�,

»�babaIDfOZ?[%k�mDZ\]�^%ZKf�d
fOk�mDZaNxM�[IYNWZ~NWdnX�Za^MO^IDhiZ\]_^%Z?[%Z\}TMOZ\]OpaZ?f�d�bukGhiID]�f�dybukGhiX�`nZ\[[%ZDS�r«ZaNxbukG]�[%Z\]�^dnNZ?M�]
NWde[%X�IYNWhidVk�f�d�^%Z\h�X�k¡Z\f�M�]�dV]�buNZ\h�Z\]�^%k¡f�d!Í�Z\[[dn|�de`Vdn^�ÅI�LG`Vd�dV]�^%ZaNX�NWZa^IY^%kDNWd�fOZ\d�bukGhiID]�f�d��o[cOZ\`V`���[%kG]Ok
fOkD^IY^d"f�d
M�]�buZaNW^%k�LDNWIDfOkif�dyX�NkDLDNWIDh�hiIY|�dV`VdV^�ÅIB©#ÅZKbadnkOÅZKX�kG[[Wdn|�dV`nZ�[buNWdnmDZaNZ�fOZ\`e`nZ�[%Z\}TMOZ\]OpaZKf�d
bukGh�ID]�f�d
dV]�M�]�J�`nZi�obWcOZ�mTdnZ\]�ZKfOZa^%^%k�Ø%[buNWdVX�^Ù_�#Z\f�Z\[%ZaLGM�dnNW`nZ�[buNWdVmDZ\]�fOkiM�]�[%kG`VkibukGhiID]�fOkOS4�È]OkG`V^%NZ�ID`V`.z�dV]�^%ZaNW]Ok
f�dOM�]Ok�[buNWdnX�^![WdBX
kG[W[%kG]OkKMO^dV`ednpap\IYNZ�m¦IYNPdVIY|�dV`Vd�Z~[%^%NPMO^%^MONZ�bukGh�Xy`nZ\[[%Zx^dnX�k�dnj�²<^cOZ\]B²<Z\`V[ZD�_fOkY²<w~c�de`nZ4Z�bukG[*Å Ð
mBdVIBS���]�}TM�ID`V[deID[d�hiID]TM�ID`nZ?f�dyH0dV]TMB¼iNWdnX�kDN^IRdV]�f�Za^%^IYLG`Vdnk�`nZ�X
kG[W[dn|�dV`edn^�ÅI?f�d�X�NkDLDNWIDhihiIYp\dVkG]OZ�de]�ba`VM�[%Z
]OZ\d"f�dnmDZaNW[d�^dnXyd
f�d"[cOZ\`V`!�o}TMOZ\`V`VIvbPcOZ�]OkGdFM�^dV`Vdnpap\dVIDhikg[d0bWc�dVIDh�I s ô�ò��<ØWsº[cOZ\`V`VÙ�ÝW�PS�HCIi[buZ\`n^Iif�Z\`V`VIÑØWs
[c�Z\`V`VÙ�ÅZ�fOZa^%^IY^I�f�ID`"jlIY^%^%k�bWcOZD�ybukGh�Z�f�dVbuZKde`"]OkGh�ZD��`VI�[WM�I�[dV]�^ID[[d(ÅZRhikG`n^%ki[dVhide`nZ�I�}�MOZ\`e`VIvfOZ\`Cs�S
��Z\`0[%ZaLGM�dn^%k�ID]�ID`VdVpapaZaNZ\h�k�[kG`nk�ID`VbaM�]�d�Z\`nZ\h�Z\]�^d0[de]_^IY^%^dVbadCf�d"|�ID[ZRbWc�Z�X�kG[[%kG]Ok�[%ZaNmBdnNZKX�ZaN~[buNPdnmDZaNZ
[buNPdnX�^[xh�kG`n^%ki[Z\h�X�`VdVbad<S
Þ�ßáàãâÂä?å²ßæß�ç�è#ßæé�ê�èæëYì�í1î{ï�ðå£âÂå²ñ�ò?ßæèáó)å²ñ�å²ë2ô�åÆßáàöõ1å)÷�âÂèæé�ëÉåYø*èæë2ô�å)÷yà{ôÂô�èáõ�à�ùöç?å²ßæßáà�í1î{ï



&('*)%Ü�'2) À¢Ä¦9º3!/�1*1</¢-�:�E_,<:�Ï#,212,

��Z\`V`VI�sï[cOZ\`V`
X�kG[[%kG]�kgZ\[W[%ZaNZ�fOZaJ�]�dV^dymYIYNWdVIY|ydV`Vd�Z?mDZa^%^%kDNWdCf�d
^dnX�kg[^%NWdV]OLGIBS!¹4[dV[%^%kG]OkvmYIYNWdVIY|�de`Vd�`nkBbaID`Vd
Z
mYIYNWdVIY|�de`VdGLG`nkD|yID`Vd.©C`VZ#X�NWdVh�Z�Z\[dV[^%kG]OkK[%kG`nkKID`V`<zYde]_^%ZaNW]�k?f�Z\`V`VI�X�NkBbuZ\f�MONWI�bWc�Z~`nZ�buNZ\IB�T`nZx[%Z\bukG]�fOZxNZ\[^ID]Ok
IY^%^dnmDZ�]OZ\`e`.z�IYNWbuk�f�d0^MO^%^I�`VI�[%Z\[W[dnkG]OZDS?HFZRm¦IYNWdeIY|�dV`VdF`VkTbaID`Vd0mDZ\]OLDkG]Ok�f�dVbPc�dVIYNWIY^%ZvbukG]ÑdV`0bukGh�ID]�fOk	����&��
h�Z\]�^%NZK}TMOZ\`V`nZ?LG`nkD|yID`Vd"bukG]¡dV`"bukGh�ID]�fOkg����&������O¥yIDf�Z\[Z\h�X�dnkO©

ô w õÙr�¥úÚI�%r#; ¥ s�NZ\Ii`VIvmYIYNWdVIY|�de`nZ�`VkTbaID`nZKIOUKZ�`nZKID[[%ZaLG]�IidV`�mYID`nkDNZ�mYID` U
ô w õ w ù��IH}¥Ð��r�; ¦ s�NZ\Ii`VIvmYIYNWdVIY|�de`nZ�LG`VkD|�ID`nZ�L�U�Z�`VZKID[[%ZaLG]�Iide`�m¦ID`nkDNWZKm¦ID` ·
ô w õI� w�s õJÚ È ��¥û�%¦ ��ü Ë s�NZ\IidV`
mDZa^%^%kDNZvI�^%NZKbukGh�X�kG]OZ\]�^d"mDZ\bu^�Z\f�ID[[%ZaLG]�I

dFm¦ID`nkDNPd�m
UY��mO·vZ�mOQ�ID`V`nZ�^%NWZ�bukGh�X�kG]OZ\]�^d

��`�bukG]�^%Z\]�M�^%kÑf�Z\`V`VI�mYIYNWdVIY|�dV`VZ�r�¥ÒÅZ�f�IY^%k§f�ID`4[deh�|�kG`nk~ý�r�¥_�(dV`!mYID`nkDNZ�fOZ\`V`.z0]O²<Z\[dVhiI�bukGhiX
kG]�Z\]_^%Z�fOZ\`
mDZa^%^%kDNZY� w%s õif�ID`
[dVhR|�kG`nk:ý�� w�s õö¤.ù%§��Th�Z\]_^%NWZ�dV`
]TM�h�ZaNkvf�d
bukGh�X�kG]OZ\]_^d�fOZ\`ymDZa^%^%kDNZY� w�s õ�ÅZ�f�IY^%k�f�I
ý'þ'� w%s õ
S
Å¹ÑX�kG[[dV|�dV`nZ!ID[[ZaLG]�IYNZ�IDfvM�]�I�m¦IYNPdVIY|�dV`nZ#`.z¦kGMO^%X�MO^(f�dBM�]gbukGhiID]�fOkO�_de]�ba`VM�fOZ\]�fOk~dV`TbukGhiID]�fOk�h�Z\f�Z\[dVh�k
^%NWI�IYXydVbad�Nk�mDZ\[WbadVIY^d#��ÿ �P¥yIDf�Z\[%Z\h�X�dVk

ô w õJF�ó'; w ôÐÚ È�� ;�ô �1Ë
buNZ\IvM�]�mDZa^%^%kDNZRf�d�]OkGh�ZYF�ó'; w ôKbPcOZKbukG]_^dVZ\]OZ�d
]�kGhid�fOZ\d
J�`nZ�X�NZ\[%Z\]�^d�]OZ\`V`VIR±ï°g��f�IY^d"bukGhiZ�kGM�^%X�MO^
f�ID`"bukGh�ID]�fOk��
��S
»�`VbaM�]OZ#mYIYNWdVIY|�dV`ed_LG`nkD|yID`VdB[%kG]OkKIDMO^%kGhiIY^debaIDh�Z\]_^%Z�fOZaJ�]�dV^%Z#f�ID`O[WdV[%^%Z\hiI�]OZ\`e`VI~joID[%Z�f�dO`VkDLGdV]"SCr«ZaN!mDZ\f�ZaNZ
}TM�ID`Vd�[%kG]Ok�|�ID[%^I�Z\[%ZaLGM�dnNZKdV`"bukGhiID]�fOk�ô w õ w ù���[%Z\]�p\IiIYNLDkGh�Z\]�^d.S
��]�I�dVh�X�kDN^ID]�^%Z�mYIYNWdVIY|�dV`VZ�LG`nkD|yID`nZvÅZ��������ÉbWcOZ�bukG]�^dnZ\]OZR`VIv`VdV[%^I�fOZ\`e`nZ�f�dnNZ\bu^%kDNWdVZ\[xdV]�baM�d"dV`"[de[%^%Z\hiI
buZaNWbaI�M�]�J�`nZ�Z\[%ZaLGM�dn|�dV`nZ�[%ZK}TMOZ\[%^%k�]OkG]ÑÅZ�[%X�Z\badnJ�baIY^%k�bukG]�dV`"]OkGh�ZRbukGh�X�`nZa^%kOS

&('*)%Ü�'�¾ 	Ñ/�:"12,<8O8O:�8�,2907!/¢/y3Â/�Ä¦/�@O6!8�,2907!/£3�,?6�7�:ÌÁ4EG9�@B/�3�6�EG:Ì34,?@B9POï:�743�,

��]�I�X�NWkTbuZ\f�M�NWIif�dFbukGh�ID]�f�dFXyMCÅkiZ\[[%ZaNWZR[buNWdV^%^I�bukG]ÒM�]�^%Zu¼B^�Z\f�dn^%kDN\SxH0I�X�NWdVhiIvNPdnLGIifOZamDZvbukG]_^%Z\]�ZaNZ
`VI�[X
Z\badVJ�baIYp\dnkG]OZ�fOZ\`V`eIg[WcOZ\`V`"bWc�ZKZ\[%ZaLGM�dnNYÅI�dFbukGhiID]�f�d<S!�~Z\`FbaID[k�fOZ\`V`VI�sº[cOZ\`V`�`VIvX�NPdVhiIgNWdnLGI�[IYNYÅI

þãÖ²ÌÉ½"ô¦÷�Ì�C
ó�ù�Ì s ô\ò

H0Z�`VdV]OZaZi[WM�babuZ\[[dnmDZ�bukG]_^%ZaNWNWID]�]OkÒ`VI�[%Z\}TMOZ\]Op\I§f�d!bukGhiID]�f�d!bWcOZ�[d�f�Z\[dVfOZaNWI�Z\[ZaLGM�dnNZDS�HFZ�NWdnLGcOZibPcOZ
bukGhide]�badVID]Ok�bukGh þÒ[%kG]Ok�bukG]�[WdVfOZaNWIY^%ZibukGhihiZ\]_^d�Zi]�kG]¤mDZ\]OLDkG]Ok�Z\[ZaLGM�dn^%ZDSi��]�I�mDkG`n^I�X�NZaXyIYNWIY^%k¡dV`
J�`VZgÅZg]OZ\buZ\[[IYNWdVk�NZ\]�fOZaNW`VkgZ\[ZaLGM�dn|�dV`VZ?bukG]§dV`�bukGhiID]�fOk

��
���ÿ��J½�À�³Öù�öÉt w p'F�ó';

r«ZaN�Z\[%ZaLGM�dnNW`Vk�|�ID[%^I�}�M�dV]�f�dF[WbuNWdnmDZaNW]OZRdV`0]OkGhiZRbukGh�X�`VZa^%kO�
k�[%kG`nk�dV`F]OkGhiZRX�NWkDX�NWdnki]OZ\`«baID[%k�`nk�[WbuNWdnX�^
[deI�dV]¢M�]�I¡f�dnNWZ\bu^%kDN¨¤bukG]_^%Z\]TMO^IÑ]OZ\`k<� º�� SF��`�]OkGh�Z�fOZ\`V`nk¡[WbuNWdnX�^KXyMCÅk�Z\[[%ZaNWZ�[%ZaLGM�dV^%kÒf�I¡M�]Ok¡k§X�dÅM
X�IYNPIDh�Za^%NWd.S 8 MOZ\[^d�mDZaNNWID]�]Ok�XyID[[IY^d"ID`V`nk�[buNPdnX�^xbukGh�Z�M�]�mDZa^%^%kDNWZ�`nkBbaID`nZKf�d�]OkGh�ZqrG÷�H#�
S(°?dF[ZaLGM�dn^%k
^%Nk�m¦IY^%Z�dV`�`Vde[%^IY^%kKf�d�M�]�kK[buNWdnX�^!bPcOZ~Z\[ZaLGMOZ�bukGh�XydV`VIYp\dnkG]OZ�Z�`VdV]O½�f�Z\`�[%kDNLDZ\]�^%Z�[X
Z\badVJ�baIY^%k�bukGh�Z�X�NWdVh�k
IYNLDkGhiZ\]_^%k�Z\fÒZ\[%ZaLGMOZide`0X�NWkDLDNWIDhihiI�bukG[*Å Ð kD^%^%Z\]TMO^%kOS�tBZgdV`«[%Z\bukG]�f�k�XyIYNWIDh�Za^%Nk¤ÅZgp s mTdnZ\]�ZRZ\[%ZaLGM�dn^I
`VI�[kG`VI�bukGh�X�dV`eIYp\dnkG]OZD��[%ZiÅZ�pG÷�dV`
X�NkDLDNWIDhih�I�mTdVZ\]OZK[%kG`nk�Z\[%ZaLGM�dn^%kOS

þöÖ)Ì�½"ô�÷%ÌÉC�ó�ù�Ì s ô�ò
ó�F È ý'þ�rD÷�H'�IÚ�Ú ¥ Ë õ_ò w ù
s�s p_öJÌGõ�t�6�Ì#ý�rG÷�H#�ö¤�¥?§¬rG÷�H#��¤�¥?§ F�½Tù+¥`¡ s���s�w ÷_ù�;Oó�CÕH�÷�r'F�;Bó?C �



s ò�t
ö#vb½%À�³ÕÌDõ�t�6�Ì�ý#rG÷�H#��¤�¥?§
ÌGõ�t�6�Ì#ý�rD÷�H#�ö¤�¥�§

w ;Oô w
ô?uyóYõ s ò È ý#rG÷�H#��¤)¦'§ Ë
s rOô w p s ¸
s�s p�öJÌDõ�t�6�Ì�ý#rG÷�H#��¤�¥?§ErG÷�H#��¤�¥?§¬F�½Tù+¥`¡ s���s�w ÷_ù�;Oó?CIH�÷�r'F�;Bó?C �
s ò�t
ö#v ½�À�³ÕÌDõ�t�6�Ì�ý#rG÷�H'��¤�¥?§
CO÷ w r�9
ô?u

s rOô w p w ¸
ÌGõ�t�6�Ì#ý�rD÷�H#�ö¤�¥�§
CO÷ w r�9
ô?u

v w F�r�½�;Gõã¸
w%s ò�ö�� » ù�9_ù�ö�u_ù�ö�6BõyóDöDùÒý#rG÷�H'��¤)¦'§��

w ù�v�ó�F

tBM�`V`VIg|�ID[%Zvf�dF}TMOZ\[%^%k�Z\[%Z\h�X�dVkimTdC[IYN¦ÅI�X�kG[[dn|�de`nZ�buNWZ\IYNZRX�NkTbuZ\f�MONZ�f�dCbukGhiID]�f�dCbWcOZg[%Z\h�X�`ednJ�bWc�dV]Ok�`nZ
kDX�ZaNWIYp\dnkG]�d"bWcOZKZ\[ZaLGM�dn^%ZKjlNZ\}TMOZ\]_^%Z\hiZ\]_^%ZDS

&('*)F) �ÑE�@_ß�,<-!,<:�8�,<907�/�3�,�û�1</�Ä

Å¹ÑdV]RLDZ\]OZaNWID`nZ�|�M�kG]�I~]OkDNPhiI�IYNPbWc�dnmBdVIYNZ4Z#[WID`nm¦IYNWZ#dV`T`VI�mDkDNk?jlIY^%^%k�[MvM�]gIYX�X�kG[dn^%k�[MOX�X�kDN^%k�X
ZaN«ZamBdn^IYNZ
bPcOZ4mYIDf�I�X�ZaNW[%k~X�ZaNCZaNNkG]OZaZ#kDX�ZaNWIYp\dnkG]�dTfOZ\`V`.z�MO^%Z\]_^%Z�k�X�NkD|�`VZ\hidGf�d�[dV[%^%Z\hiIBS(��Z\`TbukDNP[%k�]�kG]�mBd�f�k�mTNZa^%Z
X�NWZakTbabaMOXyIYNZ�f�d
}TMOZ\[%^%k�X�NkD|�`nZ\hiIRX�ZaNWbWc"ÅZ�`.zOIYNWbPc�dnmBdVIYp\dnkG]OZ?f�d
J�`nZ\[#mDZaNNYÅIvZ\[%ZaLGM�dn^IvIDMO^%kGhiIY^debaIDh�Z\]_^%ZD¥
^MO^%^I�mTdeIi]OZ\`F[%ZaLGM�dn^%kifOZ\[buNWdVmDZaNZ\h�k�`nZ?kDX�ZaNWIYp\dnkG]�dFf�d�|�ID[%ZK]�Z\buZ\[[IYNWdnZDS

&('*)F)"'2) 5�9POïÁ�E_/�ÄYÄ¦,2907!/£3�,�û�1</�Ä

r«ZaNR`edVhidn^IYNZi`<z"kTbabaMOXyIYp\dnkG]OZ�f�Z\`V`nk�[%X�IYp\dVk¡[d!f�de[buk�X�MCÅk¡Z\[[%ZaNZ�M�^dV`nZibukGh�X�NPdVh�ZaNZD�«bukG]�M�]¢X�NkBbuZ\[[%k
NWdVX�NkBf�M�badn|�de`nZD�¦dyJ�`nZ\[#dV]�h�kTf�kgbPcOZ?kTbabaMOXydV]Ok�h�Z\]�kg[%XyIYp\dnkOS!r«ZaN#Z\[Z\h�X�`VdnJybaIYNZ�dV`yh�Za^%kBfOkgf�dybukGh�X�NZ\[�²
[dVkG]OZgbukG]�[dVfOZaNWdeIDh�k�M�]ÒJ�`nZ�f�d«^%Z\[%^%kO©KdV]�mDZ\buZif�d�[buNWdVmDZaNZv^MO^%^d�d�baIYNWIY^%^%ZaNWd![Wd(X�MCÅk�[buNWdnmDZaNWZvde`«[WdV]OLDkG`nk
baIYNWIY^%^%ZaNWZ�Z?}TM�ID]_^%Z�mDkG`n^%Z?}�M�Z\[%^%k�ÅZ�NWdnX�Za^MO^%k��l|�ID[%^dyX�Z\]�[IYNZ~Ig}TM�ID]_^d
[%X�IYp\dy|�dVID]�bWc�dybukG]�[%Z\baMO^dnmBd
[%kG]Ok
bukG]�^%Z\]�M�^dFdV]�M�]�J�`VZ?f�d�^%Z\[%^%kiX�ZaN�baIYX�dnNZK}TM�ID]�^%ki[d�X�MCÅk�LGM�IDf�IYLG]�IYNZ��PS#�?m�mBdVIDh�Z\]�^%ZKLG`Vd"IY^%^M�ID`ed"ID`nLDkY²
NWdV^hid�f�d"bukGh�X�NZ\[W[dnkG]OZKMO^de`Vdnpap\ID]Ok�h�Za^%kBf�d"X�dÅM�[kDJ�[%^dVbaIY^dFf�d"}�MOZ\`e`nk�fOZ\[buNWdn^%^%kOS
��`"bukGhiID]�fOk�X
ZaN�bukGhiX�NWdVh�ZaNWZ��RÅZ
H#Ê�ó�6 hWj
bPcOZ�buNZ\Iide`�J�`nZ�bukGh�X�NZ\[W[%kRhkj S{LDpD�ybPcOZKX�MCÅk�Z\[W[%ZaNZKfOZ\bukGh�X�NZ\[[%k�bukG]§dV`�bukGhiID]�fOkO©
H�½Tù�Ê�ó?6qhkj S{LDp
r«ZaN~IYNWbPc�dnmBdVIYNZKM�]FzBde]_^%ZaNWI�[%^%NWMO^%^MONPI�f�d"f�dnNZ\bu^%kDNW¨�dV]�M�]�dVbukvJ�`nZK[d"M�[I�dV`"bukGhiID]�f�kO©
õ�rG÷ s ��F.x���o"hkj¿f��"x���oql�n"o2�	l�n"o��.l�n*o��
bPcOZ�buNZ\I¡� s ä?buNZ\IY^%Z���dV`�J�`nZ�IYNWbPc�dnmBdnk�x���o*hkj¿fuS
r«ZaN�NWdVkD^%^%Z\]OZaNZ�`VI�[^%NWMO^%^MONWI�f�d"f�dnNZ\bu^%kDNWdVZ\[xf�ID`"J�`nZ�x���o*hkj¿f��"x���o¬©
õ�rG÷J³'��F.x���o"hkj¿f��"x���oql�n"o2�	l�n"o��.l�n*o��
�|³Oä�Zu¼B^%NWIDbu^P�PS
��`�J�`nZ�f�d"IYNWbPc�dnmBdnk�X�MCÅk�Z\[W[%ZaNZ�IDMO^%kGh�IY^dVbaIDh�Z\]�^%ZRbukGh�X�NWZ\[[%k�[%ZR[d"IYLDLGdVM�]OLDZR`.zOkDX�p\dnkG]OZRÊyS

�)è'ó²é�ñià�ë�ç�è�÷�èæò�é�÷Âôyà�ô�è�âÂé�ëÉéöñ�é[ç�è���óyäÉåUå²ßáà! �é�÷yà�ô�åWç?à�ßæßáà#"�é�ë�çÉà!$²èæé�ë?å&%('*)�à�è�ó²é�ñià�ë�ç�è�â|ôyà�ë�ç?à�÷yç,+.-0/�å(1324+�-0/



&('*)F)"'�¾ �¤@O@B/�ÄYÄ¦9Ì:ï3�,2ÄY@�ß�,�E_,yO>6�9�-!,yÏ4,21*,

��]OkifOZ\d"[M�X�X�kDN^d
X�dÅM�[%Z\h�Xy`VdVbad
ZKX�dÅM�Z\bukG]OkGh�dVbadF[M�baM�d"[ID`nmYIYNZKJ�`nZ\[x[kG]Ok�d�Í�kDX�XT¨�f�dV[%½
S
r�NWdVhiI�f�dCMO^dV`VdVpap\IYNZKM�]�Í�kDX�X�¨�f�de[%½�kBbabukDNZvbuNZ\IYNZg[M¡f�d0Z\[[%k�M�]ÖØ�J�`VZu²2[dV[%^%Z\hiÙ§�lj�kDNWh�IY^%^IYp\dnkG]OZ���bukG]
dV`�bukGhiID]�fOkO©
t�9�F�ô pGõ dÉ�Kl'f45�n76�f982j�d�64:��
fOk�mDZRdÉ�4ÅZ�dV`�^dnX�k�f�d(Ø�J�`VZu²2[%¨T[^%Z\hiÙ��{f{z�x|�KÅZxdV`BfOZajoIDM�`n^«dV]vH0dV]TMB¼��#e��2l�dÉ�#ÅZ�de]_mDZ\buZxMO^dV`VZ4[%Z�mDkG`nZa^%ZxNWde`nZaLDLDZaNZ
dV`
f�dV[WbWcOZa^%^%kiID]�bPcOZKf�Ig±�dV]�fOk�w~[P�P�+l'f35?n;6�f?ÅZK`.zBdV]�fOZa^dVJ�baIY^%kDNZ�fOZ\`�fOZamBdVbuZ�fOZ\`V`.zBM�]�dn^�ÅIRÍ�kDX�XT¨Ò�ode]�LDZ\]�ZaNZ
Z~]�Z\`�]OkG[%^%NWkRbaID[%kiê¦fOZam�ê�jlf�¸_��Z�82j�d�64:���ÅZ�de`�]�M�h�ZaNk�f�d�|�`nkBbabWc�d«�odV]iM�]�dV^�ÅIKf�dFU4<�|���f�IKID`e`nkTbaIYNWZ~[M�`yf�dV[buk
�lX�ZaN�M�]�Í�kDX�X�¨=81jÄd�63:?��ä UuãDãG¸_�PS
Ô�IY^%^I×}TMOZ\[%^I�kDX�ZaNWIYp\dnkG]OZÑdV`�f�dV[bPcOZa^%^%kïÅZÑX�NWkG]_^%kÆX�ZaN�Z\[[ZaNZÒ[WbuNWdn^%^%k×hiIÆ]OkG]ÖjoIÆID]�bukDNWIÆX�IYN^%ZÑfOZ\`
[de[%^%Z\hiI�[M�baM�d0[%^IY^%ZR`VI�mDkDNWID]�fOkO¥�X
ZaN�de]�ba`VM�fOZaNP`nkg]�Z\`"[dV[%^%Z\hiIvkBbabukDNNZRh�kG]_^IYNP`nk�bukG]¡de`"bukGhiID]�fOkO©
työ�½�ùOõÕÌ�tOùOõ�Ì'F�;�ö�6#6Oø¡�o[%Z�dV`xØ�Jy`nZu²2[%¨B[%^%Z\hiÙ�ÅZKZu¼B^W·G�P�
työ�½�ùOõÕÌ�tOùOõ�Ì�uyó�ù%F�;�ö�6�6Oø¡�o[%Z�dV`�Ø�J�`nZu²2[¨T[%^%Z\h�Ù�ÅZ�hi[f�kG[P�PS
»É}TMOZ\[%^%kvX�M�]_^%kvX�kD^%Za^%Z?jlIYNZ�[M�`yf�de[bWcOZa^%^%kv^MO^%^%Z�`nZ�kDX�ZaNWIYp\dnkG]�d�bPcOZ�M�[M�ID`VhiZ\]_^%Z�jlIY^%Z�[M�`
f�dV[bukgNWdnLGdVfOk
�o}TMOZ\`V`nk�bPcOZ�bukG]�^dnZ\]OZ�`VIvmDkG[^%NWI�Õ�°K�PS
Ô(dV]�dV^%Z?`VZ�kDX
ZaNPIYp\dnkG]�d"fOk�mDZa^%ZR[h�kG]�^IYNZgdV`�f�dV[bPcOZa^%^%k�bukG]¡de`"bukGhiID]�fOk:½'t
ö�½TùBõÒ�oID]�ID`nkDLDk�Iqtyö�½�ùOõ��PS

&('*)�¾ 5�9POï/�9";Y;D/�7�/�EG/£6�1.;D/�E�,<9FE_,~,27!5�9FE#OÌ:�8�,2907�,

��`n^%ZaNWdnkDNPd�dV]OjlkDNWhiIYp\dnkG]�d�[%kG]OkgNZaX�ZaNWdn|�de`Vd.�¦kG`n^%NZ?bWcOZ?[M�dyhiID]�M�ID`Vd�baIYN^IDbuZ\d.��f�dnNZa^%^IDh�Z\]�^%Z�[WM�`�bukGh�XyMO^%ZaN\S
HCI¢[dV]�^ID[[d�f�d�kDLG]�d~bukGhiID]�fOk�Z�joM�]Op\dVkG]OZ�f�d�`VdV|�NZaNWdVIÒf�d�HCdV]TMB¼ïÅZÒfOkTbaM�h�Z\]_^IY^I�X�ZaN�h�Zapapak�f�d�M�]
cOZ\`VXÂØ�kG]�Ñ�`VdV]OZ\ÙÑbaM�d�X�kD^%Za^%Z¡IDbabuZ\fOZaNWZ¡^%NWIDhidV^%Z�dV`�bukGhiID]�fOkK�����ï�lk Û#�����Æ[Z�[%^IY^%Z¡MO^dV`ednpap\ID]�fOkÑM�]
Ç�²<^%ZaNWhidV]�ID`.¥O`VI�[dV]�^ID[[d�ÅZ

t�r¦ùÒ s öÉt�r¦ù%vTö�®

ki[%Z\hiX�`VdVbuZ\h�Z\]�^%Z

³�t}rYù?>

tTZ�]OkG]£[d�[WIÒde`�]OkGh�Z�fOZ\`#bukGhiID]�fOkÑbWc�Z�de]_^%ZaNZ\[W[IB�!hiIÒ[d4bukG]�kG[buZ�}�M�ID`ebWcOZ�X�IYNkG`VI§bWc�deI\mDZ�NZ\`VIY^dnmYI
ID`V`<z�IYNLDkGh�Z\]�^%k�[d�X�MCÅkif�IYNZKdV`"bukGhiID]�f�k

t�r¦ùÒp�9I6�rD÷Oö�;�rA@ s ò
ó'r�� w

&('*)�& Ã¦1�ÄY,*Ä�;D/�Oï:ba0EG:
û#@B9CB>)F)

r«ZaNiMO^dV`ednpap\IYNZ�M�]�Z\`eIY|
kDNPIY^%kDNZÑÅZ�]OZ\buZ\[[IYNWdVkÑI�mDZaNZ¡M�]Æ^%ZaNWh�dV]�ID`nZDS¤��`#^%ZaNWhidV]�ID`VZ�dV]Æ[%Z\]�[kÑ[^%NZa^%^%k×ÅZ
kDLDLDZa^%^%kØ%[%^MOX�dVf�kGÙB��]OZ\`�[%Z\]�[%k¤bPcOZ�[dx`VdVh�dn^I¡I¤h�kG[^%NWIYNZ�[M�`V`VkÒ[bPcOZaNWh�k¢d�baIYNWIY^%^%ZaNPd�bWcOZ�NPdVbuZamDZ�f�ID`
bukGh�XyMO^%ZaN~baM�d�ÅZ�bukG`e`nZaLGIY^%k�Z�Iv^%NPID[h�Za^%^%ZaNZgID`FbukGh�X�MO^%ZaN�dFbaIYNWIY^%^%ZaNWdCf�dnLGdn^IY^d"[M�`V`VIg^ID[%^dnZaNWIBS
r4d%ÅM�[%X�Z\[[%kO��X
ZaNYÅkO��}TMOZ\`V`nkKbPcOZ�[d�dV]�f�dVbaI?bukG]�^%ZaNWhidV]�ID`nZ�ÅZ�M�]iX�dVbabukG`nk�bukGhiX�MO^%ZaN4baIYXyIDbuZ�f�d�Z\`VIY|�kDNWIYp\dnkG]�d
LDNWIYJybWcOZ�X�dVMO^%^%kG[^%kRbukGh�X�`VZ\[[%ZD©�dV]iLDZ\]�ZaNWID`nZ�X
kG[W[dnZ\fOZ~M�]�Ø%[de[%^%Z\hiIgIKJ�]OZ\[^%NZ\ÙRf�k�mDZ?kDLG]�dyJ�]OZ\[%^%NWI�X�MCÅk
Z\hgM�`VIYNZ�M�]�^%ZaNWhidV]�ID`nZ�^%NWIDf�dnp\dnkG]�ID`nZ�bWcOZ~X�MCÅk�Z\[[%ZaNWZ~bukG]�]OZ\[[k�IDf�M�]�k�kKX�dVM"zYZ\`VIY|�kDNWIY^%kDNPd.S(�È]OkG`V^%NZxX�MCÅk
NWdebuZamDZaNZKbukGhiID]�f�dFLDNWIYJ�badFf�I�ID`V^%NWd"bukGh�X�MO^%ZaNP[�Z\f�Z\[%ZaLGM�dnNW`Vd�h�kG[%^%NPID]�fOkidV`�NWde[M�`n^IY^%ki[M�M�]�IvJ�]OZ\[%^%NPIBS
H�z�IYNWbWc�dV^%Za^%^MONWI¢Ø%ba`VdVZ\]_^�²2[%ZaNWmDZaNWÙ�LDZ\[%^dV[WbuZD�y]OZ\d"[de[%^%Z\hidFH0�È���~Çg��dV`�joM�]Op\dnkG]�IDh�Z\]_^%kif�Z\d"^%ZaNWhidV]�ID`Vd.S
��`?Ø%[%ZaNmDZaNWÙ¤ÅZiM�]ÑbukGh�XyMO^%ZaNKbWcOZide]_mBdVI�fOZ\d(bukGhiID]�f�d«LDNWIYJ�bad<�FdV`?Ø%ba`VdnZ\]�^ÙÒÅZiM�]ïØ�kDLDLDZa^%^%kGÙÒbWc�Z�NWdVbuZamDZid
bukGhiID]�f�d�LDNPIYJ�bad�Z�`Vd�Z\[%ZaLGMOZ�h�kG[%^%NWID]�fOkÒde`!NWdV[WM�`n^IY^%k¡[M�^%ZaNWhide]�ID`nZ�LDNPIYJ�bukOS¤H0IÒbukGhRM�]�dVbaIYp\dnkG]OZ�^%NWI
ba`VdVZ\]_^gZ�[%ZaNmDZaNiI�m�mBdnZ\]OZ�^%NWIDh�dn^%Z�M�]�IÒNZa^%Z�f�d#^%NWID[h�dV[[dnkG]�Z�f�IY^d.�#]OZ\`V`VIÒ}TM�ID`nZ�IDf×kDLG]�d�hiIDbabWc�dV]�IÆÅZ
IY^%^%NWdV|�M�dn^%k�M�]×Ø%dV]�f�dnNWdnpapakGÙvbPcOZ�]OZKbukG]�[Z\]_^%Zg`.z�dVfOZ\]�^dnJ�baIYp\dnkG]�Z��lmDZ\f�ZaNZRÔ(dnLOS�QTSâQG�PS
��`�X�NkD^%kBbukG`V`nkif�d"bukGhgM�]�debaIYp\dnkG]OZ�[d"bPc�dVIDhiIiÇgUDUYS



Network

ServerClient

Client

Client

Ô(dnLGMONPIiQTSâQT©4¹�[Z\h�X�dnkif�d"[WdV[%^%Z\hiI�ba`VdVZ\]_^�²2[%ZaNWmDZaN

r«ZaN~`nZ�Z\[ZaNWbadn^IYp\dnkG]�d0MO^dV`VdnpapaZaNWZa^%ZKfOZ\d"r#s�bukG]§dV`"[dV[^%Z\hiIvkDX�ZaNWIY^dnmDk�H0�È���~ÇgS
��`0`nkDNWk�dV]�f�dnNWdnpapak�ÅZ:��&��'&1(Ïÿ���D ����%�
�}�FE��1(
����bukG]�� ä UHGIGVU\µTS���]¡}TMOZ\[%^%k�baID[%k�]�kG]§[d0^%NWIY^%^I�f�dF^%ZaNWh�dV]�ID`Vd
hiI�f�dCmDZaNPd�ZiX�NkDX�NWdCbukGhiX�MO^%ZaNW[KbPcOZiX�kG[[%kG]�k�Z\[[%ZaNZiM�[WIY^d.�FkG`n^%NZibPcOZiX�ZaNKbukG`V`nZaLGIYNP[d�IDf¢M�]¤[de[%^%Z\hiI
NZ\hikD^%kO�?ID]�bWcOZÑX�ZaN�Z\[%ZaLGM�dnNWZÒX�NkDLDNWIDhihid?`nkBbaID`Vh�Z\]�^%ZDS ��]º}TMOZ\[%^%k>baID[%k>badVID[WbaM�]�I£hiIDbabWc�dV]�IïÅZ¢M�]
[de[%^%Z\hiI¤Ø%ba`VdnZ\]�^�²2[%ZaNmDZaNPÙBS
r«ZaN(MO^dV`Vdnpap\IYNWZ!}�MOZ\[^d_r#s�bukGh�Z�[%Z\h�X�`edVbad"Ø%ba`VdnZ\]�^Ù~]OZ\`�bukG`V`nZaLGIDh�Z\]�^%k?NZ\h�kD^%k��oID[0Z\[\S«I�[%ZaNmDZaNPQG�FkTbabukDNWNZ
[%ZaLGM�dnNZ�dF[%ZaLGMOZ\]�^d"X�ID[W[d.©

ª [M�M�]�I�fOZ\`e`nZ?J�]OZ\[%^%NZKde]_mBdVIYNZKdV`�bukGhiID]�fOk

õ w ;Yù w õÂô w ÷#� w ÷�ü¨¡�F�óBô_ó s rW¡�½�ù�ó�H w ¡óYõ

ª tTZaLGM�dnNZ�`VI�]�kDNWhiID`nZ�X�NWkTbuZ\f�M�NWIvf�d"`nkDLGdV]��lmDZ\f�ZaNZ�r(IYN�QTSâ·TSâ·G�PS

ª �È]OjlkDNWhiIYNWZ�����þy����þKJÖfOZ\`V`.z!dV]�f�dnNWdnpapakÑfOZ\`V`<z�Ç~²<^%ZaNWh�dV]�ID`xbWc�Z§[%^IY^%ZÒM�[ID]�fOkO��dV]>hikTfOk¢bPcOZ§[WdVI¤dV]
LDNWIDfOk�f�d0IYX�NPdnNZ�`nZgmYIYNWdnZ�Jy]OZ\[%^%NZRLDNWIYJ�bWc�Zg[MÒ}TMOZ\`0^%ZaNPhidV]�ID`nZDS~�È]§LDZ\]OZaNWID`nZv}TMOZ\[%^I�kDX
ZaNPIYp\dnkG]OZ
mTdnZ\]�Z�Z\[ZaLGM�dn^I�IDMO^%kGhiIY^debaIDh�Z\]_^%Zvf�MONPID]_^%Z�dV`�`nkDLGdV]F¥Bde]�ID`VbaM�]�d�baID[d"X�ZaN¦Åk�ÅZ�]OZ\buZ\[W[IYNWdnk�Z\[%ZaLGM�dnNW`VI
hiID]�M�ID`Vh�Z\]�^%ZDS4tTZ~I\mDZa^%ZKf�MO|�|�dBX�kD^%Za^%Z�bukG]�^%NkG`V`eIYNZ�}TM�ID`nZ�Ç~²<^%ZaNWh�dV]�ID`%����þy����þKJ�X
Z\]�[I�mDkGd�[^dVIY^%Z
M�[ID]�fOk£bukG]ºdV`�bukGhiID]�fOkÐ���L
BÿNMPORQTSVUXWAY*Z��4Z¤j�kDNP]�dnNZÒ`.z#de]�f�dnNWdVpapak�bukG]ºdV`�bukGhiID]�fOkb����&������
O[QTSVUXWY�ZÔÛ�Û�Û�Û\Dq�FE���(����}��%�%(á�%����(
&^]`_¤�or«ZaN�hiIYLDLGdVkDNWdFfOZa^%^IYLG`VdFmDZ\fOZaNZ�r(IYN\SyQTSVUa¸_�

¶«MO^%^%Z�`nZ�Z\[%ZaNWbadn^IYp\dnkG]�d_fOZ\`GbukDNP[%k�MO^de`VdnpapaZaNWID]�]�k�bukGhiZ4d_r�sÑhiIDbabPc�dV]OZ#`nkTbaID`ed.��dV]K}TMOZ\[%^%k�baID[%k�`eIxm¦IYNPdVIY|�dV`nZ
°��tBr�HC»ÆÅmBdnZ\]OZKIDMO^%kGh�IY^dVbaIDh�Z\]�^%ZgIY^%^%NWdV|�M�dn^IBS
»�`n^%NZvhiIDbabWc�dV]OZ�I�mDkG[%^%NWI�f�de[%X�kG[dnp\dnkG]OZR[%kG]Ok�d(r#sfOZ\`V`<z�IDM�`VI�f�d«HCIY|�kDNWIY^%kDNWdnkÑUvZ\[%X0Ua�RS{J�[dVbaIBS�M�]�dnLDZDS�dn^
� ä ¸OUHGIGVUa¸¡Z�d�r#sfOZ\`e`.z"IDM�`VI�^%ZaNWhide]�ID`Vd(ID`!}TM�IYN^%k�X�dVID]�k�`edV]�MO¼Bf��RS{J�[debaIBS�M�]�dnLDZDS�dn^G� ä UHGIGâµTS�¶«MO^%^d
}TMOZ\[%^d�r#s c�ID]�]OkÆdV`�[dV[^%Z\hiI�kDX�ZaNWIY^dVmDk�H0de]�MB¼×ZÑbukG]�f�dnmBdVfOkG]�k¢`VI�[%^%Z\[W[I�f�dnNZ\bu^%kDN¨>f�d�`nkDLGdV]�lmDZ\f�d
r(IYN\SyQTSâQG�PS


