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�jhi¿�g̀k k̀l¼loljh��lì h¾̀klnl¿ghi_jgm�¾hǹklj_m̀¼lp_¼lx̀klnlml_npkh¾̀klhn\

_i¼l��gngp_jm̀½¼glmx_i¼�hjgp\�_¶gi¿phiplnigi¿ k̀lphn�hn_̀l¼\i_�gpm�lph�l�hnl

g��hǹ_ì k̀_ilolnx_i¼ k̀l\mkh½j¼�lphi¼½p̀l¼�_ml¼hi k̀lphipnl̀l_i¼�nlpgml¼_̀_

_i¼gi¾hn�_̀ghit�h�lolnxg̀gm_jmh�ljj¶ih�i k̀_̀ k̀llphih�gpmnlml_npkp_iih̀p_nn\

h½̀ k̀llÊ�lng�lì_j�l̀kh¼gij_�hn_̀hn\jg¶li_̀½n_jmpgliplmẗ½ǹkln�hnlx̀kl_o_gj_�jl

¼_̀__nl	½g̀l¼g¾¾lnlì gi	½_jg̀\hil_¾̀ln_ih̀klnx_i¼ k̀hmlphiplnigi¿ k̀lgìlni_̀ghi_j

lphih�\_nlih̀ mhkg¿k	½_jg̀\_m k̀hmlh¾¼h�lm̀gphilmt�olig¾̀kl¾gnm̀ _̀m¶h¾

gìlni_̀ghi_jlphih�gpm�nh¾lmmghimjg¶l k̀gm�nlmlì _½̀khngm h̀phjjlp̀ k̀l_��nh�ng_̀l

¼_̀__i¼gi¾hn�_̀ghi¾hǹklnlml_npk�½n�hmlx�½̀ k̀gmgmih̀l_m\̀_m¶t�hiplnigi¿�½nh�l_i

lphih�\x̀kl�½nhm̀_̀ gm̀kl�_gimh½nplh¾m̀_̀gm̀gpm�g̀k�g¼ln_i¿lh¾p_̀l¿hnglmh¾̀kl

�Ôlphih�\_i¼¿liln_j�_̀ l̀nmtMkl�½nhm̀_̀¼_̀_�lph�lmph��_n_�jl�hnl_i¼�hnl

gi k̀lml¼_\m k̀nh½¿k½ig¾\gi¿ k̀l�l̀kh¼hjh¿\_i¼ k̀l¾hn�_̀tMkl�½nhm̀_̀ ¼_̀__nl

¿liln_jj\_¿¿nl¿_̀l¼_̀ k̀lnl¿ghi_jk�Ôlx̀kli_̀ghi_jxhǹkljhp_jkm½�©i_̀ghi_jljloljx_i¼

�_¶l½mli_�jl h̀¾hjjh� k̀lpk_i¿lmh¾x¾hnlÊ_��jlxq�¤xl��jh\�lìxgìlni_̀ghi_j

ǹ_im_p̀ghimjg¶l̀n_¼l_i¼p_�g̀_j¾jh�m½i¼lǹkl¼loljh��lì h¾�Ôgìl¿n_̀ghit�h�lolnx

k̀l\_nlih̀ m½¾¾gpglì ¾hǹkl�½n�hml̀hjhh¶_̀ k̀l¼\i_�gpm_̀ k̀lphn�hn_̀ljloljx_i¼

k̀lnlml_npklnm̀li¼ h̀½i¼lǹ_¶l̀kl	½_jg̀_̀goll��gngp_jm̀½¼glm̀knh½¿ko_ngh½m�l̀kh¼m

jg¶l	½lm̀ghii_gnlmxgìlnogl�mx_i¼mh¾hǹkt
ä
�̀gm�l̀̀lǹhph��gilm½pk	½_jg̀_̀gol_i_j\mgm

�g̀k k̀l	½_ìg̀_̀golhilmt�lnlx�lp_im½¿¿lm̀ k̀_̀ k̀l�h̀lìg_jmh½npl¾hǹkgmh��lp̀gol
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h̀giolm̀g¿_̀l k̀l¼\i_�gpm_̀ k̀lphn�hn_̀ljloljgm k̀l¼_̀_�nhog¼l¼�\ k̀l�½nh�l_i

�lm̀n½p̀½ngi¿[hig̀hnk��[ltMkgmmkhǹ�l�hn_i¼½�¿golm_i_mmlmm�lì hi k̀l��[

¼_̀_¾hnh½n½i¼lnm̀_i¼gi¿hi k̀l¼\i_�gpmh¾phn�hn_̀lpk_i¿lt
Y

(()EFGHI*I+1-*-JEKL .I+I)
u

g̈nm̀h¾_jjxg̀mkh½j¼�ll��k_mgml¼ k̀_̀ k̀l�Ôk_mjhi¿kgm̀hn\h¾ph��g̀�lì hi

k̀lmhpg_jgmm½lmx�kgpkgmpjhmlj\nlj_̀l¼�g̀k k̀lphn�hn_̀l¼\i_�gpmtMkgm�_¶lm̀kl�Ô

¼g¾¾lnl¼¾nh� h̀klnnl¿ghi_jgìl¿n_̀ghimpkl�lmm½pk_m̂ �̈ M�x����̂ x_i¼mhhik�i¼hx

>**(lt�i'(6�x̀kl�Ôlm̀_�jgmkl¼ k̀l�½nh�l_i ḧ½i¼_̀ghi¾hǹklg��nhol�lì h¾jgogi¿

_i¼�hn¶gi¿phi¼g̀ghimk�½nh¾h½i¼l_m_�h¼\ h̀¼l_j�g̀kmhpg_j_¾¾_gnmk���x'(6�ltMkgm

g̀�gi¿h¾lm̀_�jgmkgi¿ k̀l�½nh¾h½i¼gm	½g̀lgìlnlm̀gi¿t�¾̀lǹkl¾gnm̀
gj�khp¶gi'(6Hx

½ìgj�kli k̀l�Ôk_¼li�h\l¼ k̀lqhj¼li�¿lh¾p_�g̀_jgm� _m�ljj_m k̀lm�hh̀k

¼loljh��lì h¾g̀mh�igi k̀l'( *mxg̀k_¼ h̀¾_pl�g̀k k̀loln\¾gnm̀¿jh�_jnlplmmghi_¾̀ln

k̀l�lphi¼³hnj¼³_ntMk_̀jl¼ k̀lphi¾½mghim_i¼phi¾jgp̀mh¾�hjgp\nl_p̀ghim¾nh� k̀l

�nh̀lp̀ghigm� �nlmm½nl h̀ k̀l�l\ilmg_i©[hil̀_ngm̀¼l�_̀lmtMk½mx̀kl�_gi�½n�hmlh¾

k̀l�½nh¾h½i¼gm̀h�nhog¼l̀klmpglìg¾gp¼_̀_xgi¾hn�_̀ghix_i¼_i_j\mgm¾hǹklg��nhol�lì

h¾jgogi¿_i¼�hn¶gi¿phi¼g̀ghimt

Mkl�½nh¾h½i¼gmphim̀n½p̀l¼�g̀ko_ngh½mhn¿_igm_̀ghim_i¼_p̀gog̀glmx_i¼hilh¾̀kl�

gm k̀l�½nh�l_i[hig̀hngi¿�lìnlhi�k_i¿lk�[��lx�kgpk�_mlm̀_�jgmkl¼gi>**'gi

k̀l�½nh¾h½i¼tMkl�[���nhog¼lm k̀lph��_i\nlm̀n½p̀½ngi¿¼_̀__i¼gi¾hn�_̀ghi_m

k̀l��[¼_̀_loln\¼_\x_jhi¿�g̀kh̀klnmjg¶l̀klmlp̀hnnlml_npkx̀kllÊpk_i¿lh¾lÊ�lngliplx

_i¼mh¾hǹktMkl��[ ¼_̀_�_mih̀ mh_pp½n_̀lgi k̀ll_nj\¼_\m_mj_̀lnẗ hnlÊ_��jlx

k̀l��[ ¼_̀_¼g¼ih̀nl�hǹ_i\p_mlh¾�h�pnl_̀ghigi>**>x_i¼mkh�l¼nlj_̀golj\m�_jj

i½��lnh¾�h�pnl_̀ghip_mlmph��_nl¼�g̀k�h�nl¼½p̀ghigi>**H_i¼>**"t�h�lolnxih�

g̀nl�hǹm̀ h̀_j�hnl̀k_i'Hx***p_mlmgipj½¼gi¿�h̀k�h�nl¼½p̀ghi_i¼pnl_̀ghi_̀ k̀lli¼

h¾8½j\x>*''t�ihn¼lǹh_mmlmm k̀lm̀nli¿̀k_i¼�l_¶ilmmh¾��[ ¼_̀_x�l_nl¿hgi¿ h̀

jhh¶_̀ g̀gi�hnl¼l̀_gjt

Mkl��[¼_̀_gmnl�hǹl¼_j�hm̀loln\¼_\x_i¼_jj̀kl¼_̀_gm_o_gj_�jlhig̀mkh�l�_¿lt

�̀nl�hǹm̀klnlm̀n½p̀½ngi¿p_mlmx�½̀ �l�½m̀ih̀ �gm̀_¶lg̀gmphiplnigi¿mhjlj\ k̀l�h�
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p½̀m�\ k̀lph��_iglmgi k̀l�ngo_̀lmlp̀hnt�_̀klnx̀kl��[ ¼_̀_gipj½¼lmih̀ hij\ k̀l

�h�nl¼½p̀ghix�½̀ _jmh k̀l�h�pnl_̀ghi¾nh� k̀lnlm̀n½p̀½ngi¿�\ k̀lph��_i\¾nh�o_ngh½m

�ngo_̀lmlp̀hnmtMkl\gipj½¼l̀khmlgi k̀l�½�jgp_¼�gigm̀n_̀ghimlp̀hnx̀hhtMkl�Êkg�g̀ghi©'

mkh�m k̀lpj_mmg¾gp_̀ghih¾l_pk¼_̀_x�kgpk�½̀ gi6p_̀l¿hnglmx) \̀�lmh¾nlm̀n½p̀½ngi¿x

_i¼'"mlp̀hnmẗ½ǹkln�hnlx̀klph��_i\�nh¾gjlgil_pkp_mlmkh�m�hnl¼l̀_gjgi¾hn�_̀ghi

gi k̀lkh�l�_¿ltMk½mx�lp_iphi¾gn� k̀lnlm̀n½p̀½ngi¿p_ml_̀ k̀lph��_i\jlolj�nlpgmlj\t

Mkl½ig	½lilmmh¾̀kl��[ gm̀kl¼_̀_phjjlp̀ghi�l̀kh¼hjh¿\x�kgpkgm̀kl�_mgmh¾

g̀mh�im̀nli¿̀k_i¼�l_¶ilmmtMklpholn_¿lh¾��[ gi>*''gm̀kl>6�Ô�l��lnm̀_̀lm

�j½m̂ hn�_\x_j̀kh½¿kmh�lph½ìnglm�lnl�gmml¼¼½l̀h k̀l¼_̀_phjjlp̀ghipng̀lnghitMkl

¼_̀_gmih̀ phjjlp̀l¼¾nh� k̀lh¾¾gpg_jhilx�½̀ ¾nh� k̀l�l¼g_nl�hǹm_̀ i_̀ghi_j_i¼�Ô

jloljtMklphnnlm�hi¼lìmgil_pkph½ìn\pklp¶ k̀l	½_jg̀\il�m�_�lnmx̀klm�lpg_jgml¼

lphih�gp�nlmmx_i¼ k̀lhijgilmh½nplmloln\¼_\¾nh�>**>tMklpng̀lnghi¾hnphjjlp̀ghigm

k̀_̀ k̀lnlm̀n½p̀½ngi¿�j_igi	½lm̀ghi_¾¾lp̀mholn'**�h�mhn'*Mh¾�hn¶¾hnplgi k̀lmg̀l

l��jh\gi¿>�*�lh�jlhn�hnlt
z
�jj̀kl¼_̀_gm¾hn�_̀ l̀¼gi k̀l_�hol�lìghil¼pj_mmg¾gp_̀ghi
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�l̀kh¼t

Mklm̀nli¿̀kmh¾̀kl��[ _nl̀klm�ll¼\m½��j\h¾nlm̀n½p̀½ngi¿gi¾hn�_̀ghixihgmm½l

h¾�ngo_p\x_i¼ k̀ll_m\hijgil¼_̀_�nhplmmgi¿t�h��_nl¼�g̀k k̀lh¾¾gpg_jmh½nplmx̀kl��[

¼_̀_gm	½g̀l¾_m̀ h̀�l�½�jgmkl¼x_i¼g̀ _̀¶lmhij\_¾l�¼_\m¾nh� k̀l_iih½ipl�lìt

�gipl̀kl_p̀½_j�h�nl¼½p̀ghihnpnl_̀ghi¼hlmih̀ hpp½n_̀ k̀l̀g�gi¿h¾_iih½ipl�lìx

k̀l_p̀½_jl¾¾lp̀mh¾�j_iil¼nlm̀n½p̀½ngi¿�h½j¼�lnl_jgml¼j_̀lj\tMk_̀�_¶lmmh�lnhh�

¾hn�hn¶ln£mmg¼l̀h�nl�_nl¾hng̀xlolig¾̀kl\_nlih̀ _j�_\m_¾¾lp̀l¼¼gnlp̀j\t�gipl̀kl

¼_̀_gmphjjlp̀l¼¾nh� k̀l�½�jgp�l¼g_x̀klnlgmih�_̀ l̀nhi�ngo_p\gmm½lmhnphi¾g¼lìg_jg̀\t

�i_¼¼g̀ghix̀klhng¿gi_j¼_̀_gm�nhplmml¼_i¼p_̀l¿hngml¼_pphn¼gi¿ h̀ k̀lph��hipng̀lng_

_nh½i¼>)ph½ìnglmx_i¼ k̀l��[ ¼_̀_gml_mgj\¾½ǹkln�nhplmml¼hijgiltMk½mx̀kl��[

¼_̀_k_mmh�l�h̀lìg_j̀h_i_j\ml̀klph��_i\¼\i_�gpm̀knh½¿k k̀lpk_i¿lh¾�h�m�g̀k

k̀l_p̀½_jp_½mlmt
�

�̀ k̀lm_�l̀g�lx�l�½m̀¶ll�gi�gi¼ k̀l�l_¶ilmmlmh¾̀kl��[ ¼_̀_x�kgpk_nl

mh�l�g_mlmp_½ml¼�\̀kl�l̀kh¼hjh¿\t!lp_½mlh¾̀kl¼_̀_phjjlp̀ghi�l̀kh¼x̀kl�½nh¾h½i¼

g̀mlj¾nlph¿igmlm̀k_̀ k̀l��[ ¼_̀_k_m̀knll�g_mlm}̀klmg�l©�g_mx̀kl�_i½¾_p̀½ngi¿©�g_mx

_i¼ k̀lph½ìn\©�g_mtMklmg�l©�g_mgmp_½ml¼�\ k̀l'**hn�hnl�h�png̀lnghix�kgpk¿golm

k̀l̀knlmkhj¼ h̀phim̀n½p̀ k̀l¼_̀_tMk½mxm�_jj©_i¼�l¼g½�©mg�llìln�ngmlmk�[�ml̀li¼

ih̀ h̀�lgipj½¼l¼gi k̀l��[ ¼_̀_t�½l̀h k̀lm_�lnl_mhix̀kl�_i½¾_p̀½ngi¿mlp̀hngm

�hnljg¶lj\̀h�lpholnl¼x�klnl_m̀klmlnogplmlp̀hnmxgi�kgpk�[�m_nl�hnlnl�nlmlì_̀golx

�h½j¼�l�gmml¼¾nh� k̀lphjjlp̀ghitMklnl¾hnlx̀kl��[ ¼_̀_gm�g_ml¼�hnl¾hn k̀l

�_i½¾_p̀½ngi¿mlp̀hnholnh̀klnmt�i_¼¼g̀ghix̀kl_�mhj½̀lmg�lh¾'**�h�m¼hlmih̀ k_ol

k̀lm_�l�l_igi¿m¾hnl_pkph½ìn\t̂ _�lj\x̀klm_�lmg�lh¾�h�nl¼½p̀ghigm�hnl

mg¿ig¾gp_ì g��_p̀¾hnm�_jjlnph½ìnglm k̀_i�g¿¿lnhilmx�kgjl k̀lj_̀ l̀nk_ol�hnl�g¿

ph��_iglm h̀phi¼½p̀'**hn�hnl�h�nl¼½p̀ghi6pnl_̀ghi�nh¿n_��l k̀_i k̀l¾hn�lnt

�i¼ll¼xg̀gm¼g¾¾gp½j̀ h̀ph��_nl k̀lmlh¾¾ml̀ g̀i¿l¾¾lp̀mx�½̀ k̀gmgmjg¶lj\ h̀m½¿¿lm̀ k̀l

lÊgm̀liplh¾ph½ìn\©�g_mẗ ½ǹkln�hnlx̀kl�nl¾lnliplh¾i_̀ghi_j�l¼g_pholn_¿lhi k̀l

ph��_i\nlm̀n½p̀½ngi¿gm�hgìl¼h½̀ h̀�l¼g¾¾lnlì ¾nh�hilph½ìn\ h̀_ih̀klnx_i¼ k̀gm

gm_jmh_p_½mlh¾ph½ìn\©�g_mẗ gi_jj\x̀klnlgm_ih̀kln�hmmg�gjg̀\h¾�g_mx̀k_̀ gmx
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�h�©nl¼½p̀ghi�g_mt!lp_½mlg̀gmh¾̀lim_g¼ k̀_̀Ü_¿hh¼il�m¾hǹkl�l¼g_gm_�_¼il�mÞx

k̀l�h�nl¼½p̀ghi�g¿k̀ �ljj�lnl�hǹl¼�hnl¾nl	½lìj\ k̀_i k̀l�h�pnl_̀ghit�̀gm¼g¾¾gp½j̀

h̀¿gol̀klphipnl̀llog¼lipl¾hǹkgm�g_mx�½̀ k̀l¾hjjh�gi¿lÊ_��jlp_mlm�_¶l½m̀h¶ll�

k̀gm�hgì gi�gi¼t

Mkgmpk_�̀ln�_¼lpjl_ǹk_̀ k̀l��[ ¼_̀_�nhog¼lm_½ig	½l_i¼gìlnlm̀gi¿¼_̀_

nl¾jlp̀gi¿ k̀lph��_i\£m¼\i_�gppk_i¿lx�½̀ mh�lphiplnim_nl_jmh�hgìl¼h½̀t�hx�l¾hnl

phimg¼lngi¿ k̀l�h̀lìg_jh¾��[ ¼_̀_xg̀gm�hǹk h̀ph��_nlg̀�g̀kh̀klngi¾hn�_̀ghi

phiplnigi¿l��jh\�lì ¼\i_�gpmgi k̀l�Ôt

((()NIH1.1+O-JEKL .I+I)

ḧǹkl�½n�hmlh¾lÊ_�gigi¿̀klo_jg¼g̀\h¾��[¼_̀_x�l_nllo_j½_̀gi¿g̀�g̀knl¾lnlipl

h̀ k̀l¼_̀_¾nh� h̀klnmh½nplxgtlt�½nh�l_iÈ_�h½n̈ hnpl�½nol\k�È̈ �l�\ k̀l�½nhm̀_̀t

�i¼ll¼x̀kl�È̈ �gm̀kl�hm̀ph��nlklimgolm̀_̀gm̀gpmh¾j_�h½n�_n¶l̀x�½̀ k̀lph��_ngmhi

�l̀�lli k̀l��[ ¼_̀__i¼ k̀l�È̈ �gmih̀ _il_m\ _̀m¶tMkl�È̈ �¼hlmih̀ nl�hǹ k̀l

l��jh\�lì mg̀½_̀ghi_̀ k̀lph��_i\jloljx�kgjl̀kl��[ ¼_̀_gmih̀ h̀̀_jl��jh\�lì

i½��lnh¾̀klph��_i\gi	½lm̀ghix�½̀ k̀_̀ _¾¾lp̀l¼�\ k̀lnlm̀n½p̀½ngi¿�j_it�imkhǹx

k̀lnl�hǹl¼i½��lnmphiplnigi¿�h�m_nl¼g¾¾lnlìj\p_̀l¿hngml¼�g̀kl_pkh̀klnt�¼¼g̀ghi_j

¼g¾¾gp½j̀\gm̀kl��[ ¼hlmih̀¾½jj\pholn�[�mxihǹklmlj¾©l��jh\l¼x�½̀ k̀l\_nlgipj½¼l¼

gi k̀l�È̈ �tMklnl¾hnlx�lk_ol̀hnl©_nn_i¿l̀kl¼_̀_¾nh��h̀kmh½nplm¾hǹklph��_ngmhix

_i¼ k̀l¾hjjh�gi¿gm k̀l_¼�½m̀gi¿�l̀kh¼¾hǹkgm�½n�hmlt

g̈nm̀x�lp_jp½j_̀l k̀l��[ ¼_̀_ h̀�lm½g̀_�jl¾hǹklph��_ngmhit�̀gm�hmmg�jl¾hn

k̀hmljhm̀�h�¼½l̀h k̀l�h�nl¼½p̀ghinlm̀n½p̀½ngi¿ h̀¾gi¼h½̀ il��h�gi k̀lm_�l\l_nt

Mk½mx̀kli½��lnh¾�h�nl¼½p̀ghigi k̀l��[ ¼_̀_gmih̀_j�_\m̀klm_�l_m̀klgipnl_ml

h¾½il��jh\�lì gi k̀l�È̈ �t�g�gj_nj\x̀kli½��lnh¾�h�pnl_̀ghigi k̀l��[ ¼_̀_¼hlm

ih̀�l_i k̀lm_�l¼l¿nllh¾l��jh\�lì ¿nh�̀kxmgipl̀khmlh�̀_gigi¿ k̀l�h�gipj½¼l�h̀k

k̀hml¾hn�lnj\½il��jh\l¼x_i¼ k̀hmlmkg¾̀l¼¾nh� h̀kln�h�mtMk½mxgihn¼lǹhph��_nl

k̀l_¿¿nl¿_̀l¼l��jh\�lì ¼_̀_¾nh� k̀l�È̈ �xil̀�h�pnl_̀ghigm_��nh�ng_̀lx_i¼�l

p_ih�̀_gi k̀lo_j½l�g̀k k̀ll	½_̀ghi k̀_̀ k̀l�h�pnl_̀ghi�gi½m̀kl�h�nl¼½p̀ghit�¾̀kl

�h�nl¼½p̀ghilÊpll¼m̀kl�h�pnl_̀ghix̀klil̀o_j½lgmil¿_̀goltMkgm�l_im̀k_̀ k̀l̀ h̀_j

l��jh\�lì ph½j¼�lnl¼½pl¼x_̀jl_m̀x_̀ k̀lj_n¿l©mp_jllìln�ngmlkÈ��ljloljx¼½l̀h k̀l

'**hn�hnl�h�png̀lnghit�lnlx�l¼hih̀ph½ì k̀l�h�pnl_̀ghi_i¼nl¼½p̀ghi_̀�½nh�l_i

_i¼¿jh�_jjloljxmgipl̀kl\�_\�ljj�l_jmhnl�hǹl¼gii_̀ghi_j�nlmmtMkgm�nhpl¼½nlgm
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ilplmm_n\ h̀_ohg¼ k̀l¼h½�jlph½ìgi¿t
Ã
l̂̀ �h�pnl_̀ghi¾nh� k̀gm�nhpl¼½nlgm k̀l

_¿¿nl¿_̀l¼pk_i¿lh¾l��jh\�lì _̀ k̀lÈ��mgi k̀l\l_nx
�
�½̀ k̀l¼_̀_h¾̀kl�È̈ �gmih̀

k̀lpk_i¿lx�½̀ k̀lmg̀½_̀ghigi k̀lm_�l\l_ntMk½mx�l�½m̀¾½ǹkln¿h_¼o_ipl̀h_¼�½m̀

k̀l�È̈ �¼_̀_t

Mkl�È̈ �¼_̀__¼�½m̀�lì ¾hǹklph��_ngmhigm̀h _̀¶l̀�hm̀_¿lmtMkl�È̈ �gipj½¼lm

k̀ll��jh\�lì �h̀kh¾È��mx_i¼�[�mx_m�ljj_m̀klmlj¾©l��jh\l¼t�h�lolnx�lp_½ml

h¾̀kl'**hn�hnl�h�png̀lnghix̀kl��[ ¼_̀_¼hlmih̀gipj½¼l̀kll��jh\�lì gi¾j½lipl¼

�\ k̀l�[�m_i¼ k̀lmlj¾©l��jh\l¼x�kgpk_nlnl�hǹl¼ h̀pholn )Mh¾̀h̀_jl��jh\�lì

gi k̀l�Ôk��[ !½mgilmmÍ¤hjgp\�lml_npkx>*'*x�t')lt�ihn¼lǹhlm̀g�_̀l̀kll��jh\�lì

�\È��m¾nh� k̀l�È̈ �x�l½ml̀klmk_nlh¾È��mgi h̀̀_jl��jh\�lìxH>MtMklh�̀_gil¼

i½��lnh¾l��jh\�lì gm k̀l h̀̀_jl��jh\�lì _̀ È��mjloljgil_pk\l_ntMklix_m k̀l

mlphi¼m̀_¿lx̀kgmmkh½j¼�l¾½ǹkln_¼�½m̀l¼ h̀¾g̀¾hǹklph��_ngmhi�g̀k k̀lil̀�h�pnl_̀ghi

gi k̀l��[ ¼_̀_xmgipl k̀l¼_̀_gm k̀l h̀̀_jl��jh\�lì i½��lnx�½̀ ih̀ k̀lpk_i¿lt

Mklnl¾hnlx�lp_jp½j_̀l̀kl¼g¾¾lnliplh¾È��m£l��jh\�lì ¾nh��nlogh½m\l_n_m̀klpk_i¿l

h¾l��jh\�lìx�kgpkgmph½ìl¼¾nh� k̀l��[ ¼_̀_x¾hnloln\\l_n¾nh� >**" h̀>*'*t

�Êkg�g̀ghi©>mkh�m̀klnlm½j̀h¾h½nph��_ngmhi�l̀�lli k̀l�È̈ �_i¼��[ ¼_̀_x_i¼

k̀lmg�gj_ǹnli¼p_i�lphi¾gn�l¼t!h̀k¼_̀_mkh�m̀kl½��_n¼ ǹli¼½ìgj>**6x½ìgj�kli

k̀l�nhm�lng̀\h¾¿jh�_j_i¼�½nh�l_ilphih�\�nh½¿k̀ k̀l¾n½g̀h¾�h�¿nh�̀kt�p̀½_jj\x

k̀l�_gi k̀l�lh¾̀kl��[ _ii½_jnl�hǹgi>**)gm̀kl	½_jg̀\xn_̀klǹk_i k̀l	½_ìg̀\

h¾�h�k�½nh�l_i ḧ½i¼_̀ghi¾hǹkl���nhol�lì h¾Ègogi¿_i¼³hn¶gi¿�hi¼g̀ghimx>**)lt

Mkgmnl¾jlp̀m̀kll½�khng_gi k̀_̀ �lngh¼t�h�lolnx̀kl¾gi_ipg_j_i¼lphih�gppngmgm_¾̀ln

k̀lÈlk�_i�khp¶gi>**)ml̀�_p¶ k̀l̀nli¼ h̀¼h�i�_n¼tMkgm¿hlm_jhi¿�g̀k k̀lgipnl_ml

h¾½il��jh\�lì n_̀lgi�½nh�lt!lp_½mlh¾̀kl¼g¾¾lnliplh¾̀kl�l̀kh¼hjh¿\¾hn¼_̀_

phjjlp̀ghi�l̀�lli k̀l�È̈ �_i¼ k̀l��[ ¼_̀_x�lp_iih̀ph��_nl̀kl�¼gnlp̀j\x�½̀ k̀lgn

mg�gj_n�hol�lìmp_i�lphi¾gn�l¼t
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n̈h� k̀l_�holph��_ngmhix�lp_iih̀nl�lp̀ k̀_̀ k̀l��[ ¼_̀_mkh�m̀klnlj_̀golj\

nl_jgm̀gp̀nli¼h¾�½nh�l_i�h�mx_j̀kh½¿k�lk_ol̀h�lp_nl¾½j¾hn½mgi¿g̀ẗ hnlÊ_��jlx

g̀nl�nlmlìm̀kl�h�mgi¾j½lipl¼�\�g¿ph��_iglmx�kgjl̀kl�h�nl¼½p̀ghi�g_m_mm½¿¿lm̀l¼

gi k̀lj_m̀pk_�̀lnmll�m̀h�l�j_½mg�jl¾nh� k̀lph��_ngmhi�g̀k k̀l�È̈ �x�khmlpk_i¿l

m½¿¿lm̀m�hnl�h�mpnl_̀l¼ k̀_i k̀l��[ ¼_̀_mkh�mxlÊpl�̀ ¾hǹklj_m̀ �̀h\l_nmx>**(

_i¼>*'*t

(N)P-+Q*+1IH-J+RQEKL .I+I)

�i k̀l�nlogh½mpk_�̀lnx�l�nhol¼ k̀l��[ _m_½ig	½l_i¼½ml¾½j¼_̀_mh½nplx_i¼

ih��l�gjjjhh¶_̀ kh�g̀p_i�l½ml¼¾hǹkl_i_j\mgmh¾phn�hn_̀l¼\i_�gpmgi k̀l�Ôt

�m_jnl_¼\�lìghil¼x̀klkh�l�_¿lh¾̀kl��[ �_¶lm½mli_�jl̀hlỀn_p̀_i¼k_i¼jl

k̀l¼_̀_	½g̀ll_mgj\x_i¼ k̀gm¾½ip̀ghigmoln\�½pk½ml¾½j̀h¾hjjh� k̀l�h�pnl_̀ghi_i¼

nl¼½p̀ghit�i¼ll¼x̀kl�È̈ �gm̀kl�hm̀g��hǹ_ì mh½nplh¾j_�h½n�_n¶l̀phi¼g̀ghimx�½̀

g̀k_mmh�ljg�g̀m̀hphimg¼lǹkl�h�pnl_̀ghi_i¼nl¼½p̀ghitMkgmgm�_gij\�lp_½ml̀kl\
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_nlmkh�i_m̀klil̀nlm½j̀mh¾ph��gigi¿�h�pnl_̀ghi_i¼nl¼½p̀ghit³kli k̀l�È̈ �nl�hǹm

k̀lgipnl_mlh¾'�gjjghil��jh\�lìmx̀klnl_nlmh�l�hmmg�gjg̀glm¾hn k̀gm'�gjjghi

l��jh\�lìt�mhil�hmmg�gjg̀\x�lp_iphimg¼lǹk_̀ k̀l�Ôlphih�\pnl_̀lm't>�gjjghi

�h�mgimh�lmlp̀hnmx�kgjlh̀klnmlp̀hnmnl¼½pl*t>�gjjghi�h�mt�m_ih̀kln�hmmg�gjg̀\x>

�gjjghi�h�m_nlpnl_̀l¼x_i¼'�gjjghi�h�m_nlp½̀t!h̀kp_mlmjl_¼ k̀lm_�lnlm½j̀h¾̀kl

'�gjjghi�h�mpnl_̀ghix�½̀ k̀llphih�gpg��jgp_̀ghim_nl	½g̀l¼g¾¾lnlì �g̀kl_pkh̀klnt


i k̀lh̀klnk_i¼xmgipl̀kl��[ p_i�nhog¼l̀kl�h�pnl_̀ghi_i¼ k̀l�h�nl¼½p̀ghi¼_̀_

ml�_n_̀lj\_̀ k̀lphn�hn_̀ljloljx�lp_i½i¼lnm̀_i¼ k̀l¼\i_�gppk_i¿lgi�hnl¼ll�j\t

[hnlholnx̀klnlgm¾½ǹkln�h̀lìg_jh¾̀kl��[ ¼_̀_¾hǹklnlml_npktMkl��[ ¼_̀_

gmphjjlp̀l¼_̀ k̀lph��_i\jlolj¼_̀_x_i¼ k̀gm�_¶lm½mli_�jl̀hlm̀_�jgmk k̀lgìlnlm̀gi¿

¼_̀_�_mlml̀t
ilh¾̀kl�hm̀gìlnlm̀gi¿�hmmg�gjg̀glmgm̀hnlphjjlp̀_i¼�nhplmm̀kl��[

¼_̀_¾hǹkl�½n�hmlh¾phim̀n½p̀gi¿ k̀l�_ilj¼_̀__̀ k̀lph��_i\jloljt�Êkg�g̀ghi©Hgm

_ilÊ_��jl¾hǹkgm̀ng_jt³l�gp¶l¼½�_��l¼li©��g̀�lnj_i¼li¿gillngi¿ph��_i\x�!!x

_m_ilÊ_��jlx
 
_i¼ ǹgl¼ h̀lỀn_p̀ k̀lnlm̀n½p̀½ngi¿¼_̀_ph��gjl¼gi k̀l��[ ¼_̀_tMklix

k̀lnl_nl>'p_mlmphiplnigi¿�!!t�m_ilÊ_��jlx�Êkg�g̀ghi©Hmkh�m̀kl¼\i_�gpmh¾�!!x

_i¼g̀nl�hǹm>*p_mlmh¾nlm̀n½p̀½ngi¿gi�½nh�l_iph½ìnglmx
2
_i¼'�hnj¼©�g¼lnlm̀n½p̀½ngi¿

p_mlt
ä4
��hi¿>*p_mlmxhij\"p_mlm_nl�h�pnl_̀ghi�g̀k h̀̀_j6�*il��h�mx�kgjl�hnl

k̀_i�x***�h�m_nljhm̀ k̀nh½¿k�h�nl¼½p̀ghinlm̀n½p̀½ngi¿t�h�lolnx̀kl�_i¶n½�̀p\_i¼

k̀lpjhm½nl_nlhij\ k̀nllp_mlmx>gi�nlj_i¼x_i¼'gi n̈_ipltMkl�h�pnl_̀ghip_mlm_nl

�_gij\giil��l��lnm̀_̀lmh¾̀kl�Ôt�̀_jg_im½�mg¼g_n\nl�hǹm�h�pnl_̀ghigi>**)x�½̀

k̀lm_�lm½�mg¼g_n\_iih½ipl¼ k̀lj_\©h¾¾�hnl�h�mhil_i¼k_j¾\l_nj_̀lntMk½mx�lp_i

phi¾gn� k̀ll_m̀lnimkg¾̀h¾�h�gi_ph��_i\¿nh½�t
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�j̀kh½¿k k̀lnl�hǹl¼p_̀l¿hnglmgi k̀gm�Êkg�g̀ghi_nljg�g̀l¼ h̀ k̀l¾gnm̀m̀_¿llỀn_p̀ghi

¾nh� k̀l��[ kh�l�_¿lxl_pkh¾̀kl� k_mg̀mh�ip_ml¾gjlmgipj½¼gi¿ k̀l�hnl¼l̀_gj

gi¼½m̀ng_jpj_mmg¾gp_̀ghi h̀ k̀ljhp_̀ghih¾̀klgi¾j½lipl¼lm̀_�jgmk�lìmtMk½mxg¾�l̀_¶l

h½̀ k̀l¾½jj¼l̀_gjh¾l_pkp_mlxg̀�h½j¼�l_k½¿l�_ilj¼_̀_ml̀x�kgpk�nlpgmlj\mkh�m

k̀l�h�pnl_̀ghi_i¼nl¼½p̀ghi_̀ k̀lph��_i\jlolj�g̀kmh�l̀g�l_i¼¿lh¿n_�kgp¼½n_̀ghimt

�h�lolnxg̀mkh½j¼�lnl�gi¼l¼ k̀_̀ k̀gm�h̀lìg_jk_mg̀mh�ik½n¼jltMklhng¿gi_j¼_̀_

h¾̀kl��[ gmih̀�nhog¼l¼¾hǹkl�_ilj¼_̀_¾hn�_̀tMklnl¾hnlx�l�½m̀�gp¶½�l_pkh¾
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