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PQRSTUVWXSVUQRYZSW[\\SX\SXUVS]X̂UYU_X\
X̀\QRaTY\_bWX]]SU\YZS_UYSWX_ScbRVd
e[f_S[VWXeXeSgXV\QRXVS\XUVXVShXiXV\d
fVYXeR[]YSjfSiX\YeXUYXVklkmnokpqrkpnsnt
uvmqkwxyzt{zryv|}q~pqk�q�v~k���~qr|
�~~zk�zsv~vk����k}xk�rz|z�zuukx~p
sqv~|qkpnsv|kpnyknu|q�r��rpvmqk{qrsvqt
|q~k�z~k�z�~x~mq~�k�x~k�zss|k���t
~qr|knxykpqsk~qxq�ruzyx~��rpvmq~k�qrt
uv~kx~pkmv~mkpzr|knx��k}xrk���xuqlkx~p
qyk�nrkv�sks�muv��qr�qvyqkv~�zumqkpqr
pzr|vmq~k�vupx~mysvyqrqk~v��|kqv~m�~t
mvmlkpnyyksn~knuyk�vq|qrkpq~k�z�~t
rnxskmqrnpqkqoq~k~v��|k�n|lkyz~pqr~kvs
�qmq~|qvulkpqrk{qrsvq|qrk�oqrk�z�~t
rnxsk�qr��m|lkpq~kqrk�rqx~puv��qr�qvyq
mqmq~kqv~qk�uqv~qk�qo��rk�q~q~k�oqrt
u�yy|lkpvqknxykpqskqv~q~kzpqrkn~pqrq~
�rx~pk�oqrk�qv~k�z�~qvmq~|xsk�qr��t
mq~�k�qv|qrk���r|qk���~qr|knxy�k��z~yqt
�xq~|k}xk�~pqkmqpn��|lkyzuu|qk�qpqr
sn�vsnukpq~k�z�~rnxskoqyv|}q~lkv~
pqskqrkyquoy|k�z�~|�lkx~pkyzk~vss|kqy
~v��|k�x~pqrlkpnyykqrk�z~k�~v|vn|v�q~
�vqk��qx|y��qk�z�~q~k�k�z�kq~|qvmt
~q~�k}xk�q~qrk qv|kyq�rkmqy���|}|k�xrpq�
�v|kyzu��q~k¡�qyq~k�nsk���~qr|kv~kpqr
���k~n��kzoq~lkx~pkv~}�vy��q~kyv|}|kqr
nuyk{zu�y�qr|rq|qrkx~pk�¢v|}q~�qrpvq~qr
vsk�x~pqy|nmktk�oqrk������k�xrz
sz~n|uv��koq�zss|kqrknuyk¡rn~y�qruqvt
y|x~mkpqykpqx|y��q~k�|qxqr}n�uqrylkx~p
sv|kpvqyqsk�quplkpnyk�qv~qrk�qr¢�uv��t
|q~pq~k£qvy|x~mkmqmq~�oqry|q�|lk��~~|q
sn~kqv~vmqyksn��q~�
�qrksv|k������k�xrzk¢rzk�z~n|koq}n�u|q
���~qr|k�qpq~�nuuykmv~mk}xsk�¡nmqyt
y¢vqmqu�kx~pkqr}��u|qkvskpzr|vmq~k�zpt
�ny|lkpnyykqrkv~k�qruv~kyqv|kqv~qskwn�r
qv~qk�vq|�z�~x~mkyx��q~k��rpqkx~p
�qv~qk��~pq�k�rky��qv|qrqlkyzkoq�nx¢|q|
���~qr|lknsk�~mqoz|lkx~pksn��|knx��
muqv��kqv~qk��r|uv��k��qy|�knxy�

��ouvqr|qkzpqrk|qvus�ouvqr|qk�z�~x~t
mq~lkoqvkpq~q~kpvqk�vq|¢rqvyorqsyqkpqy
�x~pqyk~v��|kmrqv�|�k�v~k�xr}qrk�uv��kv~
pvqk�sszovuvq~v~yqrn|qk}qvm|lkpnyykqy
mqrnpqk��rk���~qr|yk�v~�zssq~y�unyyq
pxr��nxyk�z�~x~myn~mqoz|qkv~koqy|qr
£nmqkmvo|�k�v~qk�q��uxyv�qk�z�~x~m
sv|k�¢nt�qrqv��kv~k�qy|unmq�kvsk~zouq~
�rx~q�nupk�zy|q|ksv|k��¤ks¥k��¦�k�xrz
�vq|qlkqv~qk��t vssqrt�z�~x~mksv|
¡qrrnyyqkmqmq~�oqrk�qruv~qrk�zsksv|
���k�x�}xmk�z~�vqrmqkx�k¡��ksv|k���
s¥ky��u�m|ksv|k�§̈�l�©k�xrzk}xk�x��qkt
oqvkpvqyq~k�rqvyq~kvy|k�qv~k�z}vnupqszt
�rn|kvsk�x~pqy|nmkmq}�x~mq~lk~qoq~t
oqvk~z��k��rkqv~q~krxyyvy��q~k�qy¢z|q~
|�|vmk}xkyqv~lk��rk¡�~~vqyknuyk�qrn|qrk}x
nroqv|q~kzpqrkqv~qsk~v��|k}xy|q�q~pq
�x�yv��|yrn|yoq}�mqkpqrkª�ªk�zrpt
on~�kqv~}xy|rqv��q~lk�vqkqyk�v~kx~pk�vqt
pqrksnuk�zr�zssq~kyzuu�k�yk�n~~k~n|�rt
uv��kyqv~lkpnyyk���~qr|kyq�rknxymq�nut
uq~qk��~y��qk�n|lk��rkpvqkqykv~kyqv~qs
�rqvyrn�sq~k�q~vmk�~mqoz|qkmvo|�k�oqr
nuyk{qr|rq|qrkqv~qrkn~mqouv��q~k�roqv|qrt
¢nr|qvksv|kyz}vnuqsk�q�vyyq~k�v~pq|
sn~kpxr��nxykpxr��y��~v||uv��q~k�z�~t
rnxsksv|k�uvq«q~pk�nyyqrkx~pkªqv}x~m
}xk�rqvyq~lkpvqkyv��kqv~k�¢v|}q~�qrpvqt
~qrkuqvy|q~k��~~|q�
�q~~kqrlkynmq~k�vrksnukrqnuvy|vy��l
�qsn~pkn~pqrq~ksv|kynxoqrqrk�qy|qk�zrt
y��v��|lkpqrkpvqk�z�~x~mksvq|q|kx~pkyvq
pn~~lkz�~qkpnyykqykpqrk{qrsvq|qrksqr�|l
n~k���~qr|k�qv|qrk�qrsvq|q|�k�q~~kyzut
��qk¡rv��ykmvo|kqykvssqrk�vqpqrkoqv
�rx¢¢q~lkpvqkqyknx�kpqsk�z�~x~myt
snr�|k~v��|kuqv��|k�noq~�k�vq|~zsnpq~l
�un~sv|muvqpqrkx~pk�qryz~q~kz�~qk�x�t
q~|�nu|yoqrq��|vmx~mk�q~~q~kpvqyq
�q|�zpq~lkxsk{qrsvq|qrk}xk|�xy��q~�
�sk�qx|vmq~k�z�~x~mysnr�|kvy|kqyk~x~
snukyzlkpnyyksn~kyv��kpvqk�vq|qrknxyyxt

��q~k�n~~lk�qvukqyk}xk�q~vmk�z�~x~t
mq~kmvo|�k�v|uqvpkvy|kpnk~v��|kn~mqorn��|l
pq~~kovyk}xuq|}|k|�~|q~k��|v�vy|q~ksv|
pqsknoqr�v|}vmq~k�¢rx��k��vrk�noq~
�un|}�k��rksq�rk�vmrn|vz~kx~pk¬ux��|
nxyk¢qry�~uv��q~k�z|v�q~�k¬zumqrv��|vm
yzuu|q~kyv��kpvqk�~��~mqrkpvqyqrk¡�qyq~
nx��k~v��|koqy���qrq~lk�q~~ksn~knuy
{qrsvq|qrk�q~q~koq�zr}xm|lkpqrkqv~qs
nsk�qy|q~k¢nyy|�k­~pkoqvkpqrk���kvy|kqy
z�|knx��k~v��|kn~pqryknuyksv|kqv~qsk�rvt
sv~quuq~k�un~kpqrk�qruv~qrk­~|qry��v��|�
�qv~qk�qrx�ynxyovupx~mlk£qoq~yx~|qrt
�nu|knx�k�zy|q~kn~pqrqrkx~pk�unrq
�qy|rqox~mq~lkn~pqrqk}xkq~|qvm~q~lkyv~p
~x~ksnuk¢rz�vov|v�qk£qoq~yqv~y|quux~t
mq~lkpvqkmqmq~kqv~qk�v~muvqpqrx~mkv~
~zrsnuqk{vqr|quk�q~yqv|ykpqrk�z}vnu�z�t
~x~mq~ky¢rq��q~�k�vqk���k�n|kv~k�qruv~
pq~k�qr�nyyx~my�vprvmq~k�vq|q~pq��qu
sv|mq|rnmq~lksv|k�vqukªq|}qkmqmq~
�vmq~|�sqrkx~pkpqsk vqulk{qrsvq|qrkxs
v�rqk�v~~n�sq~k}xkorv~mq~�k�¢q}vquukoqv
ªqrr~k���~qr|k�n~~ksn~k~vqk�vyyq~lkzo
qrk�~|qr~nk�oqrkyqv~k�vq|�qr��u|~vykoqv
pqrk~���y|q~k¡nu�y�z�knxy¢unxpqr|kx~p
qv~q~knuyk�vq|�nvk�v~y|quu|�k���k�noqksvr
~z��k~v��|k�oqruqm|lk�zkmq~nxk���~qr|
v~kpqrk®n~muvy|qk~qoq~k�v|nroqv|qr~k�z~
�®�lk �¬lk��qsvq�n��q~�qry|quuqr~
x~pkpqrk~zrp�zrqn~vy��q~k�z|y��n�|ky|qt
�q~k��rpqlknoqrkoq�zrkv��kv�skqv~q
�z�~x~mkm�oqlk��rpqkv��kyvqkuqqrky|qt
�q~kunyyq~�
�oqrkyquoy|lk�q~~kv��k~v��|k��yy|qlk�qr
pnksv|kyqv~qrk�¢¢vmq~k���x�nt�xy�x~�|
y��vq�kmrv~yq~pksqv~k�vmq~|xsk��rkyqv~q
 �q��qk~x|}q~k�vuulk��||qk���~qr|k�nxs
qv~qk��n~�qknx�kqv~q~k�vq|�qr|rnm�k�r
vy|k�¢v|}q~�qrpvq~qrkx~pkpnsv|kv~kqv~qr
�unyyqlkv~kpqrk�vq|q~kqv~lk�zryv��|vm
mqynm|lkq�|rn�nmn~|qyk{qr�nu|q~kvy|�k�~
pvqyqrk���v��|kvy|kpqrk�nx�kqv~qrk�z�t
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fPNN\gMWhRO\i]Rj̀WRkQLbPWlR]PLROMW
VMemWLaVMR[WP̀N̂i]cMaVMWRN\i]RabbMW
MaNMRMNVMR[MjaM]̀NVRnRg\WRPQQMbRNPi]
KLMNOPQoRpMWRKLPOLhROaMRMWRg\WRMLcPRqr
sP]WMNRlMNNMNVMQMWNLR̀NORaNROMWRMWRaN
OMWRtPi]cMNOMjMaLRgaMQR_MaLRgMWeWPi]L
]PLo
kbRuaLLc\i]RcPWRMWRcaMOMWRMaNbPQRaN
KLMNOPQoRvwi]Rdm]QMRbai]RMaNReâ̂i]MNR̂\h
PQ̂R\eRai]RNPi]RfP̀ M̂Rl\bbMxhR̂PVLMRMW
g\WRMaNMWRyM̂̀ NVRaNROMWRvzQMaNMNRuPWlL{
]PQQMxoR_̀ROMWRcPWRZMWOR[\]NMRg\NROMN
klLM̀WMNROM̂Rv|\LMNRKPQ\N̂RKLMNOPQx
baLRfMQVPR_abbMWbPNNR̀NORuPWa\R[QP{
î]MRPNROMWRK}aLjMRMaNVMQPOMNRc\WOMNo
wNROMWRKPQ\N{|Ma]MhROaMRaNR_̀ P̂bbMNPW{
eMaLRbaLROMWR|\̂P{ỳ~MbèWV{KLadL̀NV
L̂PLLdaNOMLhRcaWORWMVMQb��aVRj̀
ZM̂}W�i]̂PeMNOMNhR�\WLW�VMNR̀NO
yM̂ ǸVMNRMaNVMQPOMNo
ZMWOR[\]NMR̂LMQQLMRPbRuaLLc\i]PeMNO

OWMaR[mi]MWRg\WoRuaLRvzP}}QMŴRf̀ Lx
cPWR�NOMRgMWVPNVMNMNRsP]WM̂ROMWRjcMaLM
�MaQRMaNMWR|Ma]MRg\NRVM}QPNLRdmNdR[�N{
OMNRMŴi]aMNMNhRaNROMWMNRuaLLMQ}̀NlLROMW
f\eeT]âL\WalMWRfMWbPNNR�MeMWR̀NO
M̂aNMR}\WL̀VaM̂âi]{L̂i]Mi]âi]MR�PWLNM{
WaNR|\̂PR�aVPWPR̂LM]MNoRuaLRvpaMR[W\{
î]MxR]PLROaMRZM̂i]ai]LMReMV\NNMNoR�MaQ
OWMaR̂MaROMWjMaLRabRyMlL\WPLhReMWai]LMLM
OMWRKi]WadL̂LMQQMWR̀NOR[Q\VVMWR̂MaNMb
KLMNOPQMWR�̀eQal̀bhRPbRgaMWLMNR�MaQ
î]WMaeLRMWRVMWPOMoR�mWROMNRv|\LMN
KPQ\NxR]PLLMRMWRj̀OMbR̂MaNR[̀i]RvZae
Z̀ bbaxRbaLVMeWPi]LhRaNROMbR�MeMW
ǸOR�aVPWPRMWQMeMNhRcaMROWPbPLâi]ROaM
�l\Q\Vâi]MNR�\QVMNRPL\bPWMWRf\i]Wm{
L̂̀NVR̂aNOo
wNRvpaMR[W\̂i]MxR̀NORvzP}}QMŴRf̀ Lx
gMWlNm}dLR[\]NMROaMR|Mi]MWi]MN
�MeMŴR̀NOR�aVPWP̂Rg\NR]M̀LMRbaLRWMP{
QMNR�\WV�NVMNReMaRzWaMV̂MNOMRaNRt\WOa{
LPQaMNoR�̂RVM]LR̀bROMNRM]MbPQaVMNRKp{
�]MdRg\NR|\bhRfMWeMWLRzP}}QMWhR̀NO

OM̂ M̂NR�Q̀i]LoR�aNaVMRK}̀WMNhR̀NLMW
PNOMWMbRzP}}QMŴRf̀ LhRdm]WMNRNPi]
KLMNOPQhRl\NlWMLRaN̂RKLPOL̂MMVMeaMLoRwb
MŴLMNR�MaQRVM]L�̂RP̀i]RaN̂RsMWai]\cMW
yPNOoR�aMQMRpMLPaQ̂R̂aNOR]âL\Wâi]
eMQMVLhRPeMWRZMWOR[\]NMRMWj�]QLR̂MaNM
�\QaLL]WaQQMWhRaNROMbRM̂RP̀i]R̀bROMNRgMW{
î]c̀ NOMNMNRKi]PLjRg\NRp\NV\hROP̂
tMLjcMWlROMWRM]MbPQaVMNRkNVM]�WaVMN
OMWRKKR̀NOROM̂RKai]MW]MaL̂OaMN̂LM̂ROMW
ZM̂LP}\R̂\caMRa]WMRtPi]dP]WMNRVM]LhRaN
P̀L\dalLa\NPQMWR�\Wbo
uaLR̂MaNMWRyM̂ ǸVRaNRKLMNOPQR]PLRZMWO
[\]NMRP̀dR�MOMNR�PQQRỳ L̂RP̀dROaMRd\Q{
VMNOMNR[�NOMRVMbPi]LR̀NOROPWP̀dRj̀
MWdP]WMNhRcaMRM̂RbaLROMNReMaOMNRfMQOMN
OMWRZM̂i]ai]LMRcMaLMWVM]Lo
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