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8ZSbfWd�*3�>`fdaVgUf[a`�S`V�A[fWdSfgdW�FWh[Wi

*')� >CHFD9I8H>DC

>p�fkqbdo^qba�mbpq�j^k^dbjbkq�%FMJ&�moldo^jp�_b`ljb�pq^ka^oa�mo^`qf`b�fk�

^dof`riqrob)�kbt�efd[v�pbib`qfsb�mbpqf`fabp�qe^q�e^sb�_[`[_S^� fjm^`q�lk�klk*q^odbq�

lod^kfpjp�^ob�kbbaba�ql�obmi^`b�_ol^a�^`qflk�qluf`�clojri^p�%K^qflk^i�Obpb^o`e�

@lrk`fi�/---&+�Qefp�fp�m^oqf`ri^oiv�fjmloq^kq�fk�Mofk`b�Bat^oa�Fpi^ka�%MBF&�safbob�pr`e�

^�efde�molmloqfjf�lc�qeb�molsfk`b$p�i^ka�fp�rpba�fk�mlq^ql�mlar`qflk�Qebob�fp�^�i^odb�

ofph�ql�qeb�Fpi^ka�bksfolkjbkq�f[fbk�i^odb�nr^kqfqfbp�lc�efdeiv�qluf`�mbpqf`fabp�^ob�rpba�

lk�qeb�lsbo�1-2-�eb`q^obp�lc�mlq^qlbp�mi^kqba�b^`e�vb^o�%Pq^qfpqf`p�@^k^a^�/---&+

Pljb�lc�qeb�j^glo�mbpqp�lc�mlq^qlbp�^ob�^mefap)�pr`e�^p�qeb�dobbk�mb^`e�^mefa)�

%Priwbo&�%Fkpb`q^)�Eljlmqbo^&)�^ka�qeb�mlq^ql�^[>fa)�>cÑ`olcì>rj�

%Qelj^p&�%Fkpb`q^)�Eljlmqbo^&�%Afulk�.6408�Prqfa�bq�^i+� .666&+�>mefap�^ob�

j^glo�sforp�sb`qlop)�pmob^afkd�sforpbp�pr`e�̂ p�mlq^ql�ib^#rR�sforp�%MIOS&�^ka�mlq^ql�

sforp�V�%MSV&�^jlkd�mlq^ql�mi^kqp�%M^oov�.66-&+�@roobkqiv�lk�MBF)�^mef`fabp�pr`e�̂ p�

Jlkfqlo'�^ka�Mfofjloà�^ob�rpba�ql�`lkqoli�^mefa�mlmri^qflkp+�Eltbsbo)�qebpb�^mef`fabp�

^ob�sbov�qluf`�%$Wbkb`^�.6648�'BUQLUKBQ�/--.&�^ka�^ob�rkprfq^_ib�clo�rpb�fk�

fkqbdo^qba�mbpq�j^k^dbjbkq�moldo^jp+�Qebob�fp�^ipl�bsfabk`b�qe^q�on>fap�^ob�absbilmfkd�

obpfpq^k`b�ql�`roobkq�`ebjf`^ip�obkabofkd�qebpb�`ebjf`^ip�fkbccb`qfsb�clo�^mefa�`lkqoli�

%M^oov�.66-8�?lej`jq�/---&+

Qeb�Mofk`b�Bat^oa�Fpi^ka�mlq^ql�fkarpqov�obnrfobp�kbt)�pbib`qfsb�^mef`fabp)�tfqe

 Obcbop�ql�^�obcbobk`b�cclj�^�`ljm^kv�jlkldo^me)�dlsbokjbkq�tb_pfqb�lo�rkfsbopfqv�
tb_pfqb+

*
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ilt�bksfolkjbkq^i�fjm^`q)�ql�̀ lkqoli�^mefa�mlmri^qflkp�^ka�ql�ifjfq�sforp�pmob^a+�

CriPR'�2-�TD�fp�lkb�pr`e�mbpqf`fab�qe^q�fp�`roobkqiv�_bfkd�`lkpfaboba�clo�obdfpqo^qflk�fk�

@^k^a^+�Cricfii'�fp�`roobkqiv�obdfpqboba�clo�rpb�fk�qeb�Rkfqba�Pq^qbp�^ka�fk�Brolmb�

%E^olia�Tof[fq)�Qb`ekf`^i�@olm�J^k^dbo)�Pvkdbkq^�@olm�Molqb`qflk�@^k^a^)�.1-�

Obpb^o`e�i^kb)�Drbime�Lkq^ofl)�KFD�1W0)�mboplk^i�`ljjrkf`^qflk&+�Fkpqb^a�lc�̂ `qfkd�

^p�^�dbkbo^i�qlufk)�Cfacfii'�fkef_fqp�qeb�`f_^of^i�s^isbp)�clla�mrjm�^ka�p^ifs^ov�mrjm�lc�

^x>fap)�tef`e�obpriqp�fk�pq^os^qflk�%E^ofbtfgk�̂ ka�H^vpbo�.6648�'Kls^oqfp�@olm�

Molqb`qflk�.665&+�>iqelrde�̂ mefap�q^hb�rm�ql�pbsbo^i�a^vp�ql�afb�lc�pq^os^qflk)�qebv�al�

klq�cbba)�^ka�qebobclob�al�klq�pmob^a�mlq^ql�sforpbp�%CiÑ`hfdbo�bq�^i+�.66/8�E^oobtìk�^ka�

H^vpbo�.6648�'Dildlw^�/---&+�Eltbsbo)�alr_qp�^_lrq�qeb�`lkpfpqbk`v�lc�qefp�jlab�lc�

^`qflk�tbob�o^fpba�_v�^k�>jbof`^k�bkqljlildfpq�^q�qeb�/--.�Kloqeb^pq�Mlq^ql�

Qb`eklildv�Clorj�fk�@e^oilqqbqltk�%P^o^e�Pqbt^oq)�mboplk^i�l_pbos^qflk&+�Qebob�fp�

^ipl�rk`boq^fkqv�^p�ql�tebqebo�Cricfii'�`^rpbp�jlomelildf`^i�`e^kdbp�ql�^mefa�

jlrqem^oqp�%E^olia�Tofdeq)�mboplk^i�`ljjrkf`^qflk&+�>iqelrde�qeb�>jbof`^k�Cricfii'�

i^_bi�`lkq^fkp�^�ob`ljjbka^qflk�ql�rpb�^k�^agrs^kq�tfqe�Cricfii'� qebob�fp�kl�

ob`ljjbka^qflk�^p�ql�tef`e�^agrs^kq�molar`qp�j^ufjfwb�qeb�bccf`^`v�lc�Cricfiià�

%'Kls^oqfp�@olm�Molqb`qflk�.666^&+�>agrs^kqp�^ob�`ljjlkiv�^aaba�ql�mbpqf`fabp�ql�

fk`ob^pb�qeb�bccf`^`v�lc�̀ ebjf`^i�molar`qp�%Q^aolp�.6518�S^k�Bjabk�.656&+�Eltbsbo)�

rpfkd�qeb�tolkd�^agrs^kq�̀ ^k�ifjfq�mbpqf`fab�bccf`^`v�^ka�bsbk�a^j^db�clif^db�%'El`h�

.6618�?lejlkq�/---&+�Qeb�ilt�fjm^`q�lc�Cricfii'�lk�_bkbcf`f^i�lod^kfpjp�j^hbp�fq�^�

prfq^_ib�mbpqf`fab�clo�.MJ�moldo^jp�%CiÑ`hfdbo�bq�^i+�.66/8�ClR^p�^ka�?i^k`�.662&+

Qeb�l_gb`qfsbp�lc�qefp�molgb`q�̂ ob�.&�ql�sbof[ �qe^q�q[efap�`b^pb�cbbafkd�̂ cqbo
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bumlprob�ql�Cricfii')�/&�ql�abqbkkfkb�Tfbqebo�Cricfii'� `^rpbp�^kv�sfpf_ib�jlomelildf`^i�

`e^kdbp�ql�qeb�jlrqem^oqp�lc�̂ mefap)�0&�ql�abqbojfkb�qeb�bc?`^`v�lc�Cricfii'�fk�

`lkqoliifkd� rjfbo�MBF�cfbia�̂ ka�i^_lo^qlfv�̀ lkafqflkp�fk�`ljm^ofplk�ql

qeb�`roobkq�fkpb`qf`fabp�Mfofjlf'� ^ka�Jlkfqlo'� ^ka�1&�ql�abqbojfkb�[[`e �^̀ [�rs^kq)�fc�

^kv)�fk`ob^pbp�qeb�bc?`^`v�lc�Cri?ii'+
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FFIQQBO>QR?B�OBSFBT

.+.+.� >mefap

[ e fa p �^ob�ebjfjbq^_lilrp�fkpb`qp�qe^q�̂ ob�̀ i^ppfcfba�fk�qeb�Afsfpflk�Kblmqbo^)�

Pr_afsfpflk�M^o^kblmqbo^)�Loabo�Eljlmqbo^)�^ka�C^jfiv�>mefafa^b�%Mlrib�^ka�Dbkqfiif

.664&+�>mefap�cbba�^ijlpq�bu`irpfsbiv�lk�mi^kq�x>ilbj�p^m�%Afulk�.6408�Afulk�.665&�

j^hfkd�qelpb�qe^q�cbba�lk�^dof`riqro^i�mi^kqp�qeb�jlpq�pfdkfcf`^kq�dolrm�lc�mi^kq�sforp�

sb`qlop�fk�̂ dof`riqrob�%Afulk�.6408�B^pqlm�.6508�Glkbp�.654&+�Qebob�^ob�lsbo�1---�

pmb`fbp�lc�̂ mefap�tloiatfab�%Afulk�.665&+�>mefap�buef_fq�mlivjlomefpj�fk�qebfo�ifcb�

`v`ibp�tfqe�_lqe�^i^qb�%tfkdba&�^ka�[oqbolrp�%tfkdibpp&�clojp�mobpbkq�tfqefk�qeb�p^jb�

pmb`fbp�%Afulk�.6408�?i^`hj^k�.6418�Mbqbop�.6548�Afulk�.665&+�M^oqebkldbkbpfp�^ka�

qbibp`lmfkd�lc�dbkbo^qflkp�^ob�^ipl�pfdkfcf`^kq�`e^o^`qbofpqf`p�lc�qeb�^mefa�ifcb�`v`ib�

%Afulk�.6408�?i^`hj^k�.6418�Afulk�.665&+

i + i + i + i � Af^dklpqf`�Jlomelildf`^i�@e^o^`qbofpqf`p

>ii�^mefap�e^sb�qebfo�j^kaf_ibp�^ka�j^ufii^b�jlafcfba�^p�mfbo`fkd�pqvibqp�tef`e�

c^`fifq^qb�meilbj�cbbafkd�%Afulk�.6408�?i^`hj^k�.641&+�Qeb�qtl�m^fop�lc�pqvibqp�tloh�

`ilpbiv�qldbqebo�̂ ka�^ob�ebia�tfqefk�^�alop^i�dollsb�fk�qeb�bilkd^qba� i^_frj�`^iiba�qeb�

mol_lp`fp�%Cfdrob�.+-&�%Afulk�.6408�J^qqebtp�.65.8�?i^`hj^k�.641&+�>q�qeb�i^_f^i�qfm�

qeb�dollsb�_b`ljbp�^�qr_b�q[ ` e �afob`qp�pqvibq�jlsbjbkq+�Qeb�j^ufii^ov�pqvibqp�ork�

pfab�_v�pfab�fk�afb�dollsb�clojfkd�qtl�k^oolt�̀ ^k^ip7�^�`bkqo^i�`^k^i�clo�p^m�fkdbpqflk�

^ka�^�pj^iibo�`^k^i�clo�p^ifs^�pb`obqflk�cflj�qeb�^mefa�fkql�mi^kq�qfpprbp+�Qeb�

j^kaf_ri^o�p[ibqp�proolrka�qeb�j^ufii^ov�pqvibqp)�crk`qflk�̂ p�prmmloq�pqor`qrobp�clo�qeb
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j^ufii^ov�pivibqp)�^ka�^fa�fk�qeb�mbkbqo^qflk�lc�mi^kq�qfpprbp�%?i^`hj^k�.641&+�

J^kaf_ri^o�pqvibqp�^ob�^mmolufj^qbiv�-+-1�,,j�fk�af^jbqbo�^ka�qebfo�pj^ii�pfwb�

c^`fifq^qbp�mbkbqo^qflk�lc�mi^kq�qfpprbp�%Afulk�.640&+�Jb`e^klob`bmqlop�^ob�il`^qba�

^ilkd�qeb�ibkdqe�lc�qeb�j^kaf_ri^o�pqvibqp�%J^qqebtp�.65.&+�Tebk�fk^`qfsb)�qeb�pqvibqp�

obj^fk�fkpfab�qeb�i^_f^i�dollsb�lk�qeb�i^_frj�Y#ef`e�buqbkap�mlpqbofloiv�rouibjb^qe�qeb�

qelo^u�%?i^`hj^k�.641&+

Qeb�`ljmlrka�bvbp�lc�̂ i^qb�^mefap�^ob�i^odbo�̂ ka�e^sb�jlob�ljj^qfaf^�%ibkpbp&�

qe^k�qeb�`ljmlrka�bvbp�lc�̂ mqbolrp�^mefap+�>k�l`ri^o�qr_bo`ib)�`lkpfpqfkd�lc�qeobb�

^aafqflk^i�ibkpbp)�fp�il`^qba�_befka�b^`e�`ljmlrka�bvb�fk�_lqe�jlomep+�Fk�̂ aafqflk)�

^i^qb�^mefap�^ipl�e^sb�qeobb�l`biif�%pfjmib�bvbp&�%?i^`hj^k�.641&+

>mefap�e^sb�qeobb�m^fop�lc�ibdp)�qeb�efka�ibdp�_bfkd�qeb�ilkdbpq�lc�qeb�qeobb�

%Cfdrob�.+.&+�Q^opf�%qeb�i^pq�ibd�pb`qflkp&�^ob�qtl�pbdjbkqba�̂ ka�bka�fk�`i^tp�tef`e�

c^`fifq^qb�jlsbjbkq�lk�mi^kqp�%?i^`hj^k�.641&+

>i^qb�^mefap�e^sb�qtl�m^fop�lc�tfkdp�^ka�qeb�efka�tfkdp�^ob�pj^iibo�qe^k�qeb�

colkq�tfkdp�%Cfdrob�.+.&+�Qeb�efka�tfkdp�e^sb�ellhp�tef`e�i^q`e�fkql�^�dollsb�fk�qeb�

colkq�tfkdp�^ka�bk^_ib�qeb�tfkdp�ql�tloh�qldbqebo�arofkd�cifdeq+�>mefa�tfkdp�e^sb�lkb�

ilkdfqrafk^i�j^fk�sbfk�̂ ka�qebob�fp�^�pqfdj^�^q�qeb�_^pb�lc�qeb�Élkq�tfkd�sbfkp�%Cfdrob�

.+.&�%?i^`hj^k�.641&+�Qeb�^mefa�_lav�_b^op�pmfo^`ibp)�pfmerk`rif)�^ka�`^ra^+�B^`e�lc�

qeb�3opq�pbsbk�^_aljfk^i�pbdjbkqp�e^p�^�m^fo�lc�_ob^qefkd�pmfo^`ibp�^ka�afb�qelo^u�

`lkq^fkp�qtl�m^fop�lc�pmfo^`ibp+�Qeb�molqelo^u�^ka�̂ _aljbk�̀ lkq^fk�i^qbo^i�qr_bo`ibp�

tef`e�̂ ob�^ipl�>uja�alop^iiv�lk�qeb�eb^a)�qelo^u�^ka�^_aljbk+�Pfmerk`rif�^ka�

`lokf`ibp�^ob�^ipl�il`^qba�alop^iiv�lk�qeb�^_aljbk)�rpr^iiv�lk�qeb�D>e
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`ljmlrka�bvb

mol_lp`fp

pivibqp�tfqefk�i^_f^i�dollsb

Cfdrob�.+-+�Buqbok^i�^kqboflo�sfbt�lc�o[efa
eb^a�%Jlafcfba�colj�?i^`hj^k�.641&+

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



^kqbkk^i�qr_bo`ib

`ljmlrka�bvb�
molqelo^u

pqfdj^

tfkd�̀ lrmifkd�^mm^o^qrp

^_aljbk

`^ra^
>

^kqbkk^i�qr_bo`ib�
`ljmlrka�bvb�

molqelo^u

q^oprp

pfmerk`rirp
`^ra^

+�Cfdrob�.+.+�Buqbok^i�cb^qrobp�lc�̂ k�^mefa+�>7�Alop^i�sfbt�lc�̂ i^qb)�
cbj^ib+�?7�Alop^i�sfbt�lc�̂ mqbolrp�cbj^ib+�%Jlafcfba�colj�
?i^`hj^k�.641&
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lo�pfuqe�̂ _aljfk^i�pbdjbkqp�%Cfdrob�.+.&+�Qeb�pe^mb�^ka�ibkdqe�lc�pfmerk`rif�^ob�

cb^qrobp�tef`e�afpqfkdrfpe�afccbobkq�pmb`fbp+�>mefap�e^sb�^�jlafcfba�kfkqe�^_aljfk^i�

qbfdfqb�`^iiba�qeb�`^ra^�tef`e�molgb`qp�lrqt^oa�̂ _lsb�qeb�^krp�%Cfdrob�.+.&+�Qeb�pe^mb�

^ka�pfwb�lc�qeb�`^ra^�̂ ipl�ebimp�ql�afpqfkdrfpe�_bqtbbk�afcD^bkq�̂ mefa�pmb`fbp�^p�tbii�^p�

_bqtbbk�̂ ariq�^mefap�^ka�kvjmep�%?i^`hj^k�.641&+

*'*'*'+� A[XW�8kU^W

>mefap�`^k�obmolatb�pbur^iiv�lo�m^oqebkldbkbqf`^iiv)�abmbkafkd�lk�qeb�pmb`fbp�

^ka�qeb�qfjb�lc�vb^o)�^ka�j^v�dfsb�_foqe�ql�ifsb�vlrkd�lo�ql�b [ + �Qebob�^ob�qeobb�_^pf`�

ifcb�`v`ibp�qe^q�^mefap�`^k�cliilt7�qeb�elil`v`ib)�^kelil`v`ib�lo�^kaol`v`ib�%Afulk�

.6408�?i^`hj^k�.6418�Mbqbop�.6548�Afulk�.665&+�Qeb�`v`ibp�afccbo�fk�qeb�mobpbk`b�lo�

^_pbk`b�lc�̂ �pbur^i�pq^db+�Clo�bu^jmib)�fk�qeb�elil`v`ib)�^mefap�abmbka�lk�pbur^iiv�

molar`ba�bddp�ql�lsbotfkqbo)�tebob^p�fk�qeb�^kelil`v`ib�kl�pbur^i�me^pb�l``rop�^ka�

^[>fap�lsbotfkqbo�fk�pebiqboba�̀ lkafqflkp+�Arofkd�qeb�^kaol`v`ib)�^mefap�lsbotfkq^[�

_lqe�^p�bddp�molar`ba�pbur^iiv�^ka�^p�^mefap�molar`ba�m^oqebkldbkbqf`^iiv�fk�pebiqboba�

`lkafqflkp�%Afulk�.6408�?i^`hj^k�.6418�Mbqbop� .6548�Afulk�.665&+�>ii�qeobb�ifcb�`v`ibp�

^ob�sbov�abmbka^kq�lk�m^oqebkldbkbpfp)�qeb�molar`qflk�lc�̂ k�fkafsfar^i�3lj�^�pfkdib�

rkcboqfifw[�lsrj�%?i^`hj^k�.6418�Afulk�.665&+�>mefap�^ob�^ipl�sfsfm^olrp)�f[ ` e �

jb^kp�qe^q�qe [ �dfsb�_foqe�ql�ifsb�vlrkd�%Afulk�.6408�?i^`hj^k�.641&+

>mefap�rkabodl�qebivqlhlrp�m^oqebkldbkbpfp)�tef`e�jb^kp�qe^q�lkiv�afmilfa�

cjf^ib�fkafsfar^ip�^ob�molar`ba�arofkd�m^oqebkldbkbpfp�%?i^`hj^k�.641&+�Cbj^ib�

^8>fap�Jsb�lkb�m^fo�lc�pbu�`eoljlpljbp�%UU&)�tebob^p�j^ib�^mefap�e^sb�lkiv�lkb�pbu

1
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`eoljlpljb�%UL&+�Tebk�^�j^ib�[&efa�fp�mlar`ba)�qeb�qtl�U�`eoljlpljbp�cloj�^�

_fs^ibkq�`eoljlpljb�tef`e�qebk�pbm^o^qbp)�tfqe�lkb�e^ic�bkqbofkd�qeb�mli^o�_lav�^ka�

qeb�lqebo�obj^fkfkd�fk�qeb�ll`vqb+�Arofkd�qeb�Dopq�jbflqf`�afsfpflk)�qeb�U�`eoljlpljb�

fk�qeb�ll`vqb�obj^fkp�fk�afb�jfaaib�lc�qeb�pmfkaib�pl�qe^q�arofkd�qeb�pb`lka�jbflqf`�

afsfpflk)�lkb�pmboj�̀ bii�`lkq^fkp�qeb�U�̀ eoljlpljb�sefib�qeb�lqebo�̀ lkq^fkp�kl�pbu�

`eoljlpljb�^ka�pr_pbnrbkqiv�abdbkbo^qbp�%Cfdrob�.+/&�%Afulk�.6408�?i^`hj^k�.6418�

Afulk�.665&+

Qeb�elil`v`ib�fk`irabp�^k�bdd�pq^db�tef`e�̂ iiltp�qeb�^mefa�ql�lsbotfkqbo�fk�

e^ope�`lkafqflkp+�Fk�qeb�pmofkd)�^�cbj^ib�^mqbolrp�^mefa)�`^iiba�qeb�crka^qofu)�e^q`ebp�

elok�qeb�bdd+�Qeb�crka^qofu�molar`bp�lqebo�cbj^ib�^mefap�m^oqebkldbkbqf`^iiv)�^ka�qebpb�

lccpmofkd)�`^iiba�crka^qofdbkf^b)�^ob�^ipl�^mqbolrp+�Qeb�crka^qofdbkf^b)�obpmlkafkd�ql�

cbbafkd�̂ ka�bksfolkjbkq^i�`rbp)�molar`b�^�jfuqrob�lc�̂ i^qb�^ka�^mqbolrp�cbj^ib�^mefap�

m^oqebkldbkbqf`^iiv+�Jlob�^i^qb�^mefap�^ob�molar`ba�tfqe�b^`e�pr_pbnrbkq�dbkbo^qflk+�

Qeb�i^pq�dbkbo^qflk�lc�[>fap�ifsfkd�lk�mi^kqp�lc�qeb�mofj^ov�elpq�pmb`fbp�%>ii,tfkqbo�

elpq�pmb`fbp&�^ob�^ii�^i^qb�^ka�_b`ljb�qeb�jfdo^kqp)�tel�ib^sb�mofj^ov�elpq�mi^kqp�fk�

pb^o`e�lc�mi^kqp�lc�qeb�pb`lka^ov�elpq�pmb`fbp�%pmofkd,prjjbo�elpq�mi^kqp&+�Qeb�jfdo^kqp�

`lilkfwb�pb`lka^ov�elpqp�^ka�qebk�molar`b�[oq`olrp�onaffap�m^oqebkldbkbqf`^iiv�lk�qeb�

kbt�elpq+�Qebpb�^mqbolrp�^mefap�qebk�^ipl�molar`b�lqebo�cbj^ib�̂ mefap�

m^oqebkldbkbqf`^iiv�tfqe�jlob�^i^qbp�molaréa�fk�b^`e�dbkbo^qflof�Qefp�bkprobp�qe^q�

^i^qb�^[>fap�^ob�mobpbkq�tebk�`lkafqflkp�lk�qeb�kbt�elpq�mi^kq�abqboflo^qb�^ka�qeb�

^mefap�jrpq�jlsb�ql�^�kbt�mi^kq�Lk`b�^rqrjk�̂ oofsbp)�ab`ifkfkd�a^v�ibkdqe�qofddbop�qeb�

cular`qflk�lc�j^ib�^mefap�̂ ka�^�dolrm�lc�cbj^ib�cn&efap�`^iiba�qeb�dvklm^o^b�tef`e

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



M^oqebkldbkbpfp

jfqlqf`�afsfpflk

mli^o�_ l [
jfllg

c� --5FLD� Z
S� ( � cbj^ib�ll`vqbj^ib�ll`vqb

GW[gS^�FWbdaVgUf[a`
jbflqf`�afsfpflk

)) )) AJ

abdbkbo^qb

wvdlqb

Cfdrob�.+/+�> [ a �`eoljlpljbp�arofkd�m^oqebkldbkbpfp�^ka�
pbur^i�obmolar`qflk)�peltfkd�qeb�`eoljlpljbp�arofkd�jfqlqf`�
afsfpflkp�qe^q�ib^a�ql�qeb�absbilmjbkq�lc�j^ib�%UL&�^ka�cbj^ib�
%UU&�ll`vqbp�^ka�arofkd�jbflqf`�afsfpflkp�fk�j^ib�^ka�cbj^ib�
cnfefap�qe^q�ib^a�ql�qeb�%hsbilmj^oIlc�pmboj�^ka�ls^�elok�dboj�
`biip�`^oovfkd�^k�U�`eoljlpljb�%?i^`h�̀ eoljlpljb�obmobpbkq�U�
`eoljlpljbp&�%JlafDba�colj�?i^`hj^k�.641&+

.-
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obqrok�ql�qeb�mofj^ov�elpq+�Qeb�dvklm^o^b�molar`b�qeb�cbj^ib�^mefap�

m^oqebkldbkbqf`^iiv�qe^q�tfii�j^qb�tfqe�qeb�j^ibp+�Qebpb�cbj^ib�^mefap�^ob�`^iiba�

lsfm^o^b�^ka�̂ ob�qeb�lkiv�pbur^i�cbj^ibp�fk�qeb�^mefa�ifcb�`v`ib+�>R�lqebo�#j^ib�^mefap�

^ob�obcbooba�ql�^p�sfodfklm^o^b+�Qeb�bddp�molar`ba�_v�qeb�lsfm^o^b�obj^fk�lk�qeb�

mofj^ov�elpq�rkqfi�`lkafqflkp�fk�qeb�pmofkd�fkar`b�e^q`efkd�%Afulk�.6408�?i^`hj^k�

.6418�Mbqbop�.6548�Afulk�.665&+�B^`e�lsfm^o^�molar`bp�%nfmolufj^qbiv�clro�ql�pfu�bddp�

^k�elro�̂ cqbo�j^qfkd�J^ibp�j^qb�tfqe�pbsbo^i�cbj^ibp�arofkd�qebfo�peloq�ifcb�pm^k�

%?i^`hj^k�.641&+�Pljb�^mefap�#ba�lk�lkiv�lkb�elpq�pmb`fbp�^ka�^ob�qbojba�̂ rqlb`flrp�

lo�jlklme^dlrp+�>mefa�pmb`fbp�qe^q�cir`qr^qb�_bqtbbk�aI?bobkq�pmofkd�̂ ka�̂ rqrjk�elpq�

pmb`fbp�^ob�`^Rba�ebqbolb`flrp�lo�mlivf>^dlrp�%Afulk�.6408�?i^`hj^k�.641&+

Qeb�qtl�lqebo�mlppf_ib�ifcb�`v`ibp�clo�^mefap�ql�cliilt�^ob�qeb�^kelil`v`ib�^ka�

qeb�^kaol`v`ib+�>caffap�c_Rltfkd�qeb�^kelil`v`ib�al�klq�rkabodl�^kv�pbur^i�

obmolar`qflk�_rq�^ob�plibiv�m^oqebkldbkbqf`+�>kelil`v`if`�^mefap�lsbotfkqbo�fk�

pebiqboba�`lkafqflkp�^ka�̂ ob�jlpq�`ljjlk�fk�qolmf`^i�obdflkp+�Fk�^mefap�rkabodlfkd�qeb�

^kaol`v`ib)�_lqe�elil`v`if`�^ka�^kelil`v`if`�if#�`v`ibp�^ob�mlppf_ib+�Abmbkafkd�lk�

bksfolkjbkq^i�`lkafqf`jp�pr`e�̂ p�obi^qfsb�erjfaf[)�a^v�ibkdqe�^ka�elpq�mi^kq�`lkafqflk)�

^mefap�tfR�bfqebo�c_Rlt�qeb�pbur^i�if#�`v`ib�lo�qeb�m^oafbkldbkbqf`�ifcb�`v`ib�arofkd�

qeb�tfkqbo�mbofla�%Afulk�.6408�Mbqbop�.654&+

M^oqebkldbkbpfp�e^p�j^kv�_bkbRqp�clo�c[&efap+�Clo�bu^jmib)�ls^�al�klq�e^sb�ql�

_b�cboqfifwba�pl�bj_ovlp�^ob�^_ib�ql�absbilm�fk�m^oqebkldbkbqf`�^mefap�_bclob�qebv�ob^`e�

j^qrof[+�Qefp�dob^qiv�pmbbap�rm�qeb�obmolar`qfsb�mol`bpp�%Afulk�.6408�?i^`hj^k�.6418�

Afulk�.665&+�?v�dfsfkd�_foqe�ql�ifsb�vlrkd�^[>fap�^ipl�ab`ob^pb�qeb�qfjb*�^ka�bfHodv*

..
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`lkprjfkd�bdd�pq^db+�>mefap�^ipl�p^sb�qfjb�^ka�bkbodv�_v�obmolar`fkd�tfaujqqeb�

%wlpqp� f̂t#l̀ fg?hui�tÑefk^qb�ftbIb̀ qf̀ JÑf̂ fHfffrfqÉfd+� FQfbpb�̀ fjo^`qbffpqf`p� îfbklo�c`o�^�Y"8ov�

peH&oq%ìDfJdô qflffqfkfbYsiÉ%af�bk^_ibp�^maefap�ql�obmolar`b�s^v�nj`Tv^kalk^�i^odb�

p`^ib�%?i^`hj^k�.641&+�>mefap�ob^`e�j^qrofqv�_bqtbbk�lkb�ql�qtl�tbbhp�^cqbo�_foqe�

%?i^`hj^k�.6418�Afulk�.6658�'O^a`ifPb�.665^&�^ka�qeb�ifcb�`v`ib�fk`irabp�clro�fkpq^op�

%Afulk�.6408�?i^`hj^k�.6418�Afulk�.665&+� >mefa�kvjmep�^ob�jlomelildf`^iiv�

afchobkq#lj�^ariqp+�Qebv�e^sb�peloqbo�^kqbkk^b)�peloqbo�h"m[^Hhipelabopnaerk`re�

%?i^`hj^k�.641&+�>�pfkdib�cbj^ib�`^k�molar`b�rm�ql�0-�kvjmep�m&bo�dbkbo^qflk�^ka�`^k�

e^sb�kfkb�dbkbo^qflkp�mfbo�pb^plk�%Afulk�.640&+�Efde�cb`rkafqv�^ilkd�tfqe�qeb�peloq�

dbkbo^qflk�qfjb�dfsb�^mefap�qeb�^_fif[�ql�ob^`e�efde�mlmri^qflk�ibsbip�fk�^�peloq�mfbofla�

lc�qfjb+

Pfk`b�^mefa�mlmri^qflkp�^ob�pl�i^odb�^ka�^mefap�obmolar`b�pl�nrf`hiv)�o^ob�

jrq^qflkp�l``ro�lk�̂ �obdri^o�_^pfp�%Afulk�.665&+�Arb�ql�qeb�i^odb�obmolar`qfsb�`o[f^`fqv�

lc�b^`e�fkafsfar^i�o[affa+�jrq^qflkp�m^pp�nrf`hiv�qe ol f[ �mlmri^qflkp�%Afulk�.665&+�

Jrq^qflk)�jfqlqf`�ob`lj_fk^qflk�^ka�s^of^_fifqv�fk�dbkbqf`�bumobppflk�^ob�^ii�c^`qlop�

tef`e�̀ lkqof_rqb�ql�s^of^qflkp�fk�^mefap�molar`ba�qeolrde�m^oqebkldbkbpfp�%?i^`hj^k�

.641&+�Qeb�pbur^i�obmolar`qflk�qe^q�l``rop�lk�̂ k�̂ kkr^i�_^pfp�croaqbo�dbkbo^qbp�

s^of^_fifqv�tfqefk�b^`e�pmb`fbp�%Afulk�.665&+

Qebob�̂ ob�j^kv�bksfolkjbkq^i�`rbp�qe^q�abqbojfkb�tebqebo�^mqbolrp�lo�^i^qb�

^mefap�̂ ob�molar`ba+�Lsbo`oltafkd)�fjmf^ffba�elpq�mi^kq�eb^iqe�^ka�fk`ob^pba�elpq�mi^kq�

^db�^ob�^ii�c^`qlop�tef`e�fkar`b�qeb�molar`qflk�lc�̂ i^qb�fkafsfar^ip+�Qefp�dfsbp�^mefap�

qeb�`^mf^_fif[� ql�civ�^t^v�ql�kbt�elpq�mi^kqp�tebk�`lkafqflkp�abqboflo^qb�lk�qeb�bufpqfkd
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elpq�mi^kq�Peloq� ^ka� ilt�qbjmbo^qrobp�^ipl�fkar`b�qeb�molar`qflk�lc�̂ i^qb�^8>fap�

pl�qe^q�fk�̂ rqrjk�̂ i^qb�^mefap�^ob�mobpbkq�ql�civ�_^`h�ql�mofj^ov�elpqp�^ka�molar`b�

dvklm^o^b�^ka�j^ib�^mefap�clo�pbur^i�obmolar`qflk�%Afulk�.6408�?i^`hj^k�.6418

Mbqbop� .6548�Afulk�.665&+

i+IT �Ctatp

>mefap�cbba�lk�mi^kq�meilbj�_v�fkpboqfkd�qebfo�p[ibqp�fkql�mi^kq�qfpprb�%Afulk�

.6408�?i^`hj^k�.6418�Mbqbop�.6548�Afulk�.665&+�Jlpq�̂ mefap�^ob�elpq�pmb f̀g? �̀^ka�cbba�

lkiv�lk�`boq^fk�pmb`fbp�lo�c^jfifbp�lc�mi^kqp�%S^k�Bjabk�.656&+�[ e fa p �mob3o�ql�cbba�

%j�qeb�rkabopfab�lc�ib^sbp�^ka�^ob�jlpq�`ljjlkiv�clrka�̂ ilkd�ib^c�sbfkp+�?bclob�

cbbafkd)�^mefap�mol_b�qeb�ib^c�proc^`b�d^qebofkd�̀ ebjf`^i�^ka�mevpflildf`^i�fkcloj^qflk�

^_lrq�qeb�mi^kq�%?i^`hj^k�.6418�J^qqebtp�.65.8�Afulk�.665&+�Pbkpfii^�lk�_lqe�qeb�

mol_lp`fp�^ka�qeb�^kqbkk^b�^ob�fkslisba�fk�arp�mol`bpp�%Afulk�.665&+�Fq�fp�_bifbsba�qe^q�

pb`lka^ov�mi^kq�pr_pq^k`bp�pbosb�^p�fkaf`^qlop�clo�̂ mefap�fk�qeb�ob`ldkfqflk�lc�prfq^_ib�

elpq�mi^kqp�clo�cbbafkd�%Afulk�.640&+�>mefap�j^v�pmbka�ibpp�qe^k�3-�pb`lkap�mol_fkd�

afb�ib^c�proc^`b�_bclob�cbbafkd�%Afulk�.6408�J^qqebtp�.65.8�Afulk�.665&+

Lk`b�^k�[ e fa �e^p�`b^pba�mol_fkd�qeb�ib^c�pro#`b�^ka�fp�ob^av�ql�`ljjbk`b�

cbbafkd)�fq�fkpboqp�fqp�pqvibqp�altk�qeolrde�qeb�mi^kq�qfpprbp)�m^ppfkd�_bqtbbk�̀ biip�rkqfi�

afb�meilbj�fp�ob^afba+�Qefp�cul`bpp�j^v�q^hb�^kvtebob�#lj�jfkrqbp�ql�a^vp+�?laf�qeb�

j^kaf_ri^o�̂ ka�j^ufii^ov�pqvibqp�tloh�qldbqebo�̂ p�lkb�kbbaib*ifhb�pqor`qrob+�Qeb�^mefa�

pb`obqbp�p^ifs^�qeolrde�qeb�p^ifs^ov�@^k î�fk�qeb�j^ufii^ov�pqvibqp�s [ ` e �dbip�^ka�clojp�^�

peb^qe�^olrka�qeb�mbkbqo^qba�^ob^�̂ ka�qeb�pqvibqp+�Qefp�peb^qe�dfsbp�qeb�pqvibqp�fk`ob^pba
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prmmloq�fk�qeb�mi^kq�qfpprb�%Afulk�.6408�J^qqebtp�.65.8�Afulk�.665&+�Qeb�p^ifs^�̂ ipl�

`lkq^fkp�qeb�bkwvjb�mb`qfk^pb)�tef`e�ebimp�ql�_ob^h�_lkap�_bqtbbk�`bii�t^iip�

3`fifq^qfkd�qeb�m}k}qo^qflk�lc�qeb�pqvibqp�%Afulk�.640&+�Lk`b�qeb�meilbj�fp�ob^`eba)�qeb�

j^ufii^ov�pqvibqp�mbkbqo^qb�qeb�pfbsb�qr_b�%J^qqebtp�.65.&+

>mefap�cfpba�`lkqfkrlrpiv�%Afulk�.665&)�bsbk�Y"efib�dfsfkd�_foqe� %?i^`hj^k�

.641&+�@lkqfkrlrp�pr`hfkd�^`qflk�_v�qeb�^mefa�tlria�obnrfob�erdb�bumbkafqrobp�lc�

bkbodv)�_rq�jlpq�lc�qeb�p^m�bkqbop�^mefa�pqvibqp�m^ppfsbiv�tfqelrq�^kv�pr`hfkd�̂ `qflk�

colj�qeb�^mefa�%Afulk�.6408�?i^`hj^k�.6418�Afulk�.665&+�Mi^kq�c>ilbj�p [ �fp�

qvmf`^iiv�rkabo�.2*0-�^qjlpmebobp�lc�mobpprob+�Qefp�fp�bklrde�mobpprob�ql�clo`b�p^m�fkql�

qeb�k^oolt�̂ mefa�pqvibq�tfqelrq�̂ kv�mriifkd�̂ `qflk�3lj�qeb�^mefa+�Afi^qlo�jrp`ibp�fk�qeb�

^mefaíp�me^ovku�`lkqoli�^�mfpqlk�s^isb)�tef`e�obdri^qbp�qeb� cilt�lc�p^m�bkqbofkd�qeb�

^mefa+�Fc�qeb�mobpprob�qifb�mi^kq�p^m�fp�rkabo�_b`ljbp�iltbo�qe^k�qeb�mobpprob�fk�qeb�

^mefaíp�^ifjbkq^ov�̀ ^k^i)�qeb�afi^qlo�jrp`ibp�fk�qeb�^mefaíp�`f_^of^i�mrjm�`lkqo^`q)�

bum^kafkd�qeb�af^jbqbo�lc�qeb�mrjm�irjbk+�Qefp�i^odbo�af^jbqbo�iltbop�qeb�mobpprob�

tfqefk�qeb�mrjm)�tef`e�`^rpbp�qeb�bplme^db^i�s^isb�ql�`ilpb�^ka�qeb�bplme^drp�ql�

`lii^mpb)�mobsbkqfkd�obdrodfq^qflk�3lj�qeb�jfadrq�%Afulk�.665&+�?v�`ilpfkd�qeb�mfpqlk�

s^isb�^ka�obi^ufkd�qeb�afi^qlo�jrp`ibp�l c�qeb�`f_^of^i�mrjm)�ifnrfa�`^k�cilt�colj�qeb�

lbplc>^drp�fkql�qeb�pqlj^`e+�Fc�>b�mfpqlk�s^isb�obj^fkp�lmbk)�ifnrfap�`^k�_b�clo`ba�

_^`h�lrq�afolf"e�qeb�pqvibqp�%Afulk�.665&+�>[>fap�`^k�^ipl�iltbo�qeb�`lk`bkqo^qflk�lc�

prd^op�fk�qebfo�pqlj^`e�_v�afirqfkd�m>ilbj�p^m�tfqe�ifnrfa�colj�qeb�efkadrq+�Qeb�i^odb�

^c>fa�pqlj^`e�`^k�qebobcfub�_b�rpba�ql�afirqb�meilbj�p^m�fkpqb^a�l c�pqlofkd�clla�%Afulk

.665&+�Fc�kb`bpp^ov)�̂ 8>fap�`^k�̂ `qfsbiv�pr`h�meilbj�p^m�#lj�mi^kqp�_v�rpfkd�qebfo
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`f_^of^i�clla�mrjm+�Qefp�fp�m^oqf`ri^oiv�fjmloq^kq�tebk�cbbafkd�lk�tfiqba�mi^kqp�tfqe�^�

ilt�p^m�mobpprob�%Afulk�.6408�?i^`hj^k�.641&+

Klq�^ii�mi^kq�qfpprbp�^ob�m^i^q^_ib�clo�̂ [>fa�cbbafkd�pl�^mefap�rpb�`lilro)�^jlkd�

lqebo�̀ rbp)�ql�afp`ofjfk^qb�_bqtbbk�afPbobkq�qfpprbp+�>mefap�obpmlka�ql�qeb�vbiilt�qlkbp�

fk�vlrkd�lo�pbkbp`bkq�qfpprbp)�tef`e�^ob�lcqbk�vbiiltbo�̂ ka�^ob�jlob�krqofqflrp�qe^k�

j^qrob�qfpprbp�%Afulk�.640&+�Mr_bp`bkq�qfpprbp�^ob�klq�abpfo^_ib�>k�7[&efa�cbbafkd�̂ p�qeb�

e^fop�fkqbocbob�tfqe�on&efa�mol_fkd+�Doltfkd�pqbjp�^ka�ib^sbp�^ob�jlpq�lcqbk�qeb�lod^kp�

lc�̀ elf`b�clo�o[akap�%Afulk�.665&+

Meilbj�p^m�fp�efde�fk�prd^o�^ka�t^qbo�_rq�`lkq^fkp�lkiv�ilt�ibsbip�lc�qeb�^jfkl�

^`fap�qe^q�^ob�sfq^i�clo�^mefa�dolt>�^ka�absbilmjbkq�%Afulk�.6408�Afulk�.665&+�

Pr`olpb�obmobpbkqp�.-*/2"�lc�qeb�qlq^i�p^m�`lk`bkqo^qflk�%?i^`hj^k�.641&+�Ql�abofsb�

bklrde�^jfkl�^`fap�colj�meilbj�p^m)�^mefap�jrpq�`lkprjb�buqobjbiv�i^odb�nr^kqfqfbp�

lc�p^m�%Afulk�.6408�Afulk�.665&+�Bu`bpp�krqofbkqp�^ob�bu`obqba�_v�^mefap�fk�qeb�cloj�lc�

elkbvabt�%Afulk�.640&+�Qeb�prd^op�bu`obqba�_v�^mefap�^ob�klq�fk�qeb�afp^``e^ofab�cloj�

lc�+pr`olpb)�_rq�^ob�o^qebo�qofp^``e^ofabp�pr`e�^p�jbibwfqlpb�^ka�dir`lpr`olpb�%?i^`hj^k�

.641&+�>mirap�e^sb�^k�fksboq^pb�bkwvjb�fk�qebfo�drq�qe^q�`^q^ivwbp�qeb�`lksbopflk�lc�

pr`olpb�ql�qofp^``e^ofabp+�Qofp^``e^ofabp�^ob�jlib`ri^oiv�i^odbo�qe^k�afp^``e^ofabp�^ka�

^ob�klq�̂ _plo_ba�fk�qeb�drq�̂ p�b^pfiv�^p�afp^``e^ofabp�%?i^`hj^k�.641&+�Qefp�`lksbopflk�

^iiltp�bu`bpp�pr`olpb�ql�_b�bu`obqba�colj�qeb�_lav

>mefap�al�klq�e^sb�j^imfdef^k�qr_ribp�%qr_ribp�fkslisba�fk�qeb�bu`obqflk�lc�

jbq^_lif`�t^pqb�fk�jlpq�fkpb`qp&�_rq�qebv�pb`obqb�bu`bpp�kfqoldbk�t^pqb�fk�qeb�

elkbvabt+�Qeb�i^odb�nr^kqfqfbp�lc�t^qbo�qe^q�^mefap�`lkqfkrlrpiv�`lkprjb�fp�^ipl

.2

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



qelrde�ql�afirqb�qeb� fkqbok^i�`lk`bkqo^qflkp�lc�̂ jjlkf^�ql�qlibo^_ib�ibsbip+�Qefp�efd_�

t^qbo�fkq^hb�^ipl�ebimp�ql�`lkqfkklrpiv�cirpe�̂ jjlkf^�lrq�lc�qeb�^mefa�drq�%Afulk�

.640&+�>mefap�^ipl�`lkq^fk�pvj_flkqp�fk�qebfo�drq�qe^q�ob`v`ib�bu`bpp�kfqoldbk�%Afulk�

.6408�Afulk�.665&+

Qeb�jlpq�̀ ljjlk�̂ mefa�pvj_flkq�fp�^�_^`qbofrj�`^iiba�?r`>kbo^�

%Jrkplk�bq�̂ i+� .66.&+�Qebpb�_^`qbof^i�pvj_flkqp�prmmibjbkq�qeb�afbq�lc�̂ mefap�_v�

Njqebpfwfkd�sfq^jfkp)�^ka�^jfkl�^`fap�%?i^`hj^k�.641&+�Pvj_flkqp�^ob�jlpq�krjbolrp�

fk�^mefap�moflo�ql�j^qrofqv+�Lk`b�^k�̂ mefa�ob^`ebp�j^qrofqv)�qeb�krj_bo�lc�pvj_flkqp�fk�

fqp�drq�fp�dob^qiv�obar`ba+�Qefp�j^v�fkaf`^qb�qe^q� pvj_flkqp�^ob�obpmlkpf_ib�clo�qeb�

molar`qflk�lc�̀ boq^fk�^jfkl�^`fap�tef`e�̂ ob�m^oqf`ri^oiv�fjmloq^kq�arofkd�absbilmjbkq�

%Afulk�.665&+

.+.+.+1� Sforp�qo^kpjfppflk

> [ a p �^ob�qeb�sb`qlop�obpmlkpf_ib�clo�qeb�qo^kpjfppflk�lc�j^kv�̂ dof`riqro^iiv�

fjmloq^kq�sforpbp�%Afulk�.6408�?i^`hj^k�.6418�B^pqlm�.6508�Mbqbop�.6548�M^oov�.66-8�

?bok^oa�bq�̂ i+� .6608�ïrqfa�bq�^i+� .666&+�Qeb�`lkpq^kq�mol_fkd�̂ ka�hbafkd�buef_fqba�_v�

^mefap�j^hb�qebj�bcD`fbkq�sb`qlop�fk�qeb�pmob^a�lc�sforpbp�3lj�mi^kq�ql�mi^kq�>mefap�

qo^kpjfq�qtl�qvmbp�lc�sforpbp7�mbopfpqbkq)�^ipl�hkltk�^p�̀ fo`ri^qfsb)�^ka�klk*mbopfpqbkq

^ipl�hkltk�^p�pqvibq�_lokb�%?i^`hj^k�.6418�J^qqebtp�.65.8�B^pqlm�.6508�M^oov�.66-&+
7

Qebob�^ob�jlob�klk*mbopfpqbkqiv�pmob^a�mi^kq�sforpbp�qe^k�mbopfpqbkqiv�pmob^a�lkbp�

%?i^`hj^k�.641&+� 7

K`j*mbopfpqbkq�sforpbp�pr`e�^p�MSV�`^k�_b�^`nrfoba�_v�̂ mefap�arofkd�qeb�_ofbc

.3
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mol_fkd�mbofla�qe^q�l``rop�moflo�ql�#bafkd�%Afulk�.6408�?i^`hj^k�.6418�J^qqebtp�

.65.8�B^pqlmi6508�M^oov�.66-&+�>mefap�`^oov�qeb�sforp�m^oqf`ibp�lk�qeb�qfm�lc�qebfo�pqvibqp�

%Afulk�.6408�?i^`hj^k�.641&+�>cqbo�^`nrfofkd�̂ �klk*mbopfpqbkq�sforp)�^mefap�`^k�

fjjbaf^qbiv�qo^kpjfq�fq�ql�lqebo�ca^kqp�%Afulk�.6408�J^qqebtp�.65.8�M^oov�.66-&+�

Eltbsbo)�qeb�^_fifqv�lc�qeb�^mefa�ql�qo^kpjfq�qeb�sforp�fp�ilpq�^cqbo�̂ �cbt�elrop�%Afulk�

.6408�J^qqebtp�.65.8�M^oov�.66-&+�Fc�̂ k�̂ mefa�jlriqp�^cqbo�q&b`ljfkd�fkcb`qba)�fq�ilpbp�

qeb�^_fif[�ql�qo^kpjfq�qeb�sforp�_b`^rpb�qeb�sforp�fp�peba�tfqe�qeb�bulphbibqlk�lc�qeb�

pqvibqp�%Afulk�.6408�?i^`hj^k�.6418�J^qqebtp�.65.&+�>klqebo�c^`qlo�qe^q�̀ lkqof_rqbp�

ql�qeb�klk*mbopfpqbkq�k^qrob�lc�qebpb�sforpbp�fp�qe^q�^mefap�ilpb�pljb�lc�qeb�sfo^i�m^oqf`ibp�

b^`e�qfjb�qebv�mol_b�fkql�mi^kq�qfpprb�%J^qqebtp�.65.&+

Mbopfpqbkq�sforpbp�`^k�lkiv�_b�^`nrfoba�_v�^mefap�arofo"�buqbkaba�mboflap�lc�

cbbafkd�lk�pfbsb�bibjbkqp�lc�meilbj�qfpprb�fk�mi^kqp�%Afulk�.6408�?i^`hj^k�.641&+�

Qebobclob)�qeb�qo^kpjfppflk�lc�mbopfpqbkq�sforpbp)�pr`e�̂ p�MIOS)�q^hbp�^�cbt�elrop�

%Afulk�.6408�?i^`hj^k�.641&+�Lk`b�^k�^[>fa�e^p�^`nrfoba�̂ �mbopfpqbkq�sforp)�fq�fp�klq�

^_ib�ql�qo^kpjfq�qeb�sforp�ql�lqebo�mi^kqp�rkqfi�qeb�sforp�e^p�m^ppba�qeolrde�qeb�^mefa�drq�

fkql�qeb�e^bjlivjme�tebob�fq�`^k�qebk�_b�pb`obqba�fk�qeb�onaffa$p�p^ifs^�%Afulk�.6408�

J^qafbtp�.65.8�M^oov�.66-&+�Qefp�i^qbkq�mbofla�`^k�i^pq�rm�ql�pbsbo^i�elrop�%Afulk�

.6408�?i^`hj^k�.6418�J^qqebtp�.65.8�M^oov�.66-&+�Eltbsbo)�lk`b�^k�̂ mefa�e^p�

^`nrfoba�^�mbopfpqbkq�sforp�fq�fp�^_ib�ql�qo^kpjfq�qeb�sforp�clo�qeb�obpq�lc�fqp�ifcb�%Afulk�

.6408�?i^`hj^k�.6418�M^oov�.66-&+

Afchobo>�pmb`fbp�lc�̂ mefap�^ob�[ ib �ql�qo^kpjfq�afccbobkq�[ombp�lc�_lqe�mbopfpqbkq�

^ka�klk*mbopfpqbkq�sforpbp�%?i^`hj^k�.6418�J^qqebtp�.65.&+�Fk�#`q)�^k�on&efa�̀ ^k�̀ ^oov
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jlob�qe^k�lkb�qvmb�lc�sforp�^q�̂ �qfjb�%Afulk�.640&+�[> fap�̀ ^k�̂ ipl�s^ov�fk�qeb�ibsbi�lc�

bccf`fbk`v�tfqe�tef`e�qebv�qo^kpjfq�mi^kq�sforpbp�%?i^`hj^k�.6418�J^qqebtp�.65.&+

Qefp�s^of^qflk�fk�qeb�bcD`fbk`v�lc�qo^kpjfppflk�`^k�abmbka�lk�qeb�c^`q�qe^q�pljb�^mefa�

pmb`fbp�jlsb�^olrka�̂ ka�mol_b�jlob�qe^k�lqebo�pmb`fbp)�lo�fq�j^v�_b�^qqof_rqba�ql�

afcD^bkq�pqor`qro^i�`ljmlkbkqp�lc�qeb�jlrqem^oqp�fk�afccbobkq�pmb`fbp�%?i^`hj^k�.6418�

J^qqebtp�.65.&+�Qefp�s^of^qflk�fk�bccf`fbk`v�fk�sforp�qo^kpjfppflk�j^v�^ipl�_b�obi^qba�ql�

qeb�sfo^i�pqo^fk�%J^qqebtp�.65.&+

?lqe�MSV�^ka�MIOS�pbsbobiv�obar`b�qeb�vfbia�lc�fkcb`qba�mlq^ql�mi^kqp�

%[Af^jlka�bq�^i+� .6638�'Af^jlka�^ka�Pqrow�.6648�Prqf`�bq�^i+� .666&+�Fk�pljb�`^pbp)�

vfbiap�`^k�_b�obar`ba�_v�rm�ql�5-"�%'Af^jlka�bq�^i+� .663&+�Pvjmqljp�lc�MIOS�

fk`irab�m^ib�^ka�ib^qebov�ib^sbp)�^k�rmt^oap�oliifkd�lc�ib^sbp�^ka�kbq�kb`olpfp�fk�qr_bop�

%'Af^jlka�̂ ka�Pqrow�.6648�Prqf`�bq�^i+�.666&+�Pvjmqljp�lc�MSV�fk`irab�pqrkqba�mi^kqp�

^ka� kb`olqf`)�_ofqqib�ib^sbp�%'?bj^oa�bq�^i+� .660&+�MIOS�`^k�e^sb�pboflrp�`lkpbnrbk`bp�

clo�mol`bppfkd�doltbop�^p�kbq�kb`olpfp�fk�qr_bop�j^hb�mlq^qlbp�rkabpfo^_ib�clo�

mol`bppfkd+�?lqe�MIOS�^ka�MSV�e^sb�pboflrp�fjmif`^qflkp�clo�pbba�doltbop�^p�qebob�fp�

^�ifjfqba�ibsbi�lc�sforp�^iilt^_ib�fk�qr_bop�doltk�clo�qeb�pbba�fkarpqov+

.+.+.+2� Moba^qlop

>mefap�e^sb�j^kv�k^To^i�fkba^qlop�qe^q�ebim�ql�`lkqoli�qebfo�mlmri^qflk�ibsbip+�

Qebpb�moba^qlop�fk`irab�fkpb`qp)�crkdf)�^ka�m^o^pfqbp+�Eltbsbo�fn>fap�^ob�klq�

`ljmibqbiv�abcbkpbibpp�^d^fkpq�qebfo�mba^qlop+�>8>fap�`^k�hf`h�pj^iibo�moba^qlop�tebk�

molslhba)�lo�̀ ^k�moljmqiv�ib^sb�qeb�mi^kq�tebk�^mmol^`eba�_v�̂ �moba^qlo+�Pljb�^mefap

.5
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^ipl�dr^oa�^d^fkpq�moba^qlop�_v�molar`fkd�mlfplklrp�pr_pq^k`bp�tfqefk�qebfo�_lav+�Jlpq�

^mefap�#ba�c^`fkd�qeb�mbqflib�lk�ib^sbp�lo�c^`fkd�altk�lk�qeb�pqbj�pl�qe^q�qebv�`^k�pbb�

moba^qlop�^p�nrf`hiv�̂ p�mlppf_ib+�Qeb�jlpq�bccb`qfsb�^slfa^k`b�_be^sflro�rpba�_v�̂ mefap�

fp�qebfo�̀ lkqfkrlrp�jlsbjbkq�colj�mi^kq�ql�mi^kq�Qefp�jlsbjbkq�̂ iiltp�^mefap�ql�

^slfa�j^kv�lcqebfo�moba^qlop�%Afulk�.640&+

I^av_foa�_bbqibp)�pr`e�^p� Ifkk^brp�%Fkpb`q^)�@liblmqbo^&)�^ob

`ljjlk�fkpb`q�moba^qlop�lc�̂ mefap�%Afulk�.6408�?i^`hj^k�.6418�Afulk�.665&+�Lkb�

i^av_foa�_bbqib�`^k�b^q�rm�ql�.--�^mefap�mbo�a^v�%?i^`hj^k�.641&+�I^`btfkdp)�pr`e�̂ p�

@>vvgnmk�`^jb^�Pqbmebkp�%Fkpb`q^)�Kbrolmqbo^&)�^ob�^ipl�`ljjlk�moba^qlop�lc�jlpq�

^mefa�pmb`fbp)�^p�^ob�elsbociv�i^os^b)�fk`irafkd�-C=<6@>�A7?=7<4::7>�Jbfdbk�%Fkpb`q^)�

Afmqbo^&�%Afulk�.6408�?i^`hj^k�.6418�Afulk�.665&+

M^o^pfqlfa�t^pmp�%Fkpb`q^)�Evjbklmqbo^&�^ipl�mobv�lk�^mefap+�Qeb�t^pmp�qe^q� *�

`ljjlkiv�m^o^pfqfwb�^mefap�_bilkd�ql�qeb�c^jfifbp�>mefaffa^b�^ka�>mebifkfa^b�

%?i^`hj^k�.641&�^ka�fk`irab�%<6487:@>�580A@> �'C>2=7?@8@>�<80:724<> � .=7;BC>�27=>77�^ka�

);:;2?;=@><>4@3;<80?0:7�%Fkpb`q^)�Evjbklmqbo^&�%Afulk�.6408�Afulk�.665&+�Qebpb�

t^pmp�lcqbk�mfbo`b�qeb�phfk�lc�on&efap�^ka�abmlpfq�̂ k�bdd�tfqefk�qeb�^mefa$p�_lav+�Lk`b�

qe}�bdd�e^q`ebp)�qeb�i^os^�̀ lkprjbp�qeb�^mefa�colj�qeb�fkpfab�^ka�p m [ �^�`l`llk�^olrka�

fqpbic�̂ ka�qeb�^maffa+�Qeb�i^os^�bjbodbp�colj�qeb�`l`llk�tebk�fq�fp�ob^av�ql�mrm^qb�

%?i^`hj^k�.641&+

Crkdf)�pr`e�^p�Bkcljnm>o>lo^�nm>|>p)�^ob�^ipl�k^qro^i�bkbjfbp�l c�̂ mefap� Qebpb�

crkdf�cilrofpe�^ka�pmob^a�nrf`hiv�qeolr[lrq�̀ olmp�rkabo�t^oj�^ka�erjfa�tb^qebo�

`lkoeqflkp+�>mefap�fkcb`qba�_v�crkdf�lcqbk�^mmb^o�_oltk�̂ ka�cirfa*gDRba�_bclob�avfkd

.6
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%E^ii� .6418�?i^`hj^k�.641&+

.+.+.+3+.�Af^dklpqf`�Jlomelildf`^i�@e^o^`qbofpqf`p7�Qeb�dobbk�mb^`e�^mefa)

fp�.+/*/+2�jj�fk�ibkd>�^q�j^qrof[�^ka�e^p�^k�bdd*pe^mba�_lav�%?bok^oa�bq�̂ i+�

.660&+�Qeb�`lokf`ibp�^ob�ptliibk�^q�qebfo�qfmp�^ka�qeb�^kqbkk^i�qr_bo`ibp�^ob�moljfkbkq�

^ka�buqbka�fkt^oap7�>mqbolrp�dobbk�mb^`e�^mefap�^ob�^�m^ib�qo^kpir`bkq�dobbk�`lilro�

tefib�^i^qb�^mefap�e^sb�^�a^oh�_oltk�ql�_i^`h�_b^a�^ka�qelo^u�^ka�^�a^oh�m^q`e�lk�qeb�

alop^i�pfab�lc�qebfo�̂ _aljbk�%?bok^oa�bq�̂ i+� .660&+

.+.+.+3+/�Ifcb�@v`ib7�Dobbk�mb^`e�^mefap�^ob�ebqbolb`flrp�%?i^`hj^k�.6418�Afulk�

.665&�^ka�^iqbok^qb�_bqtbbk�mb^`e�qobbp+�,=@:@>�<4=>720 � lo�lqebo�,=@:?7>�pm+�arofkd�qeb�

c^ii,tfkqbo)�^ka�mlq^ql)�-;80:@9�?@14=;>@9 � fk�qeb�pmofkd,prjjbo�%B^pqlm�.6508�

?bok^oa�bq�^i+� .660&+�Lqebo�sbdbq^_ib�`olmp�fk�qeb�@ljmlpfq^b)�@ebklmlaf^`b^b)�

@or`fcbo^b�^ka�Ibdrjfklp^b�c^jfifbp�`^k�_b�pb`lka^ov�elpqp�clo�qefp�^mefa�pmb`fbp�_rq�

qeb�mlq^ql�mi^kq�fp�qeb�?fsloba�prjjbo�elpq�Dobbk�mb^`e�clo_fap�e^sb�^�tloiatfab�

afpqof_rqflk�^ka�qeb�`ifj^qb�lc�b^`e�obdflk�e^p�^�i^odb�fjm^`q�lk�qeb�ifcb�`v`ib�cliiltba�

_v�̂ mefap�%?bok^oa�bq�^i+�.660&+�>ii�qeobb�qvmbp�lc�̂ mefa�ifcb�`v`ibp�%elil`v`ib)�

^kelql`v`ib)�^kaol`v`ib&�^ob�mlppf_ib�fk�qefp�pmb`fbp+�Fk�pljb�obdflkp�^ii�qeobb�ifcb�

`v`ibp�l``ro�pfjriq^kblrpiv+�Fk�obdflkp�tfqe�̀ lia�tfkqbop)�qeb�elil`v`ib�l``rop�^ijlpq�

bu`irpfsbiv�%Mbqbop�.654&+

+)
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Fk�b^pqbok�@^k^a^)�qeb�dobbk�mb^`e�^mefa�fp�clrka�fk�pj^ii�krj_bop�`ljm^oba�ql�

lqebo�̂ mefa�pmb`fbp�%?bok^oa�bq�̂ i+� .660&+�Eltbsbo)�fq�fp�pl�bcD`fbkq�^q�qo^kpjfqqfkd�

sforpbp�qe^q�bsbk�fk�pj^ii�krj_bop�fq�fp�`lkpfaboba�^k�fjmloq^kq�sforp�sb`qlo�fk�mlq^ql�

%'Af^jlka�bq�^i+� .6638�'O^a`if=b�.665^8�'Qelj^p�bq�̂ I�/---&+�Dobbk�mb^`e�[e fa �

mlmri^qflkp�fk`ob^pb�fk�b^pqbok�@^k^a^�arofkd�jfa�>rdrpq�Tfbk�̂ mefap�^oofsb�lk�̂ fo�

`roobkqp�3lj�qeb�Rkfqba�Pq^qbp�̂ ka�tebk�qebv�jfdo^qb�Élj�dobbkelrH�mi^kqp�qe^q�e^sb�

_bbk�pefmmba�3lj�qeb�Rkfqba�Pq^qbp+�Dobbk�mb^`e�^mefap�al�klq�lsbotfkqbo�lrqallop�fk�

^kv�cloj�fk�b^pqbok�@^k^a^�Eltbsbo)�dobbk�mb^`e�^[>fap�j^v�lsbotfkqbo�fk�eb^qba�

dobbkelrpbp�%?bok^oa�bq�^ i� .6608�'Af^jlka�bq�̂ i+� .663&+

Dobbk�mb^`e�^mefap�ob^`e�j^qrofqv�fk�4*..�a [ p �%Driabjlka�bq�^i+� .6658�

'O^a`ifch�.665^&+�Fkafsfar^ip�lc�qefp�pmb`fbp�lc�̂ mefa�^ob�sbov�cb`rka+�B^`e�^mefa� e^p�

qeb�^_fifqv�ql�molar`b�rm�ql�2�lccpmofkd�^�a^v�clo�^p�ilkd�^p�lkb�jlkqe�%'O^a`ifccb�

.665^&)

I F+.+30�Cbbafkd8�Ifhb�lqebo�^mefap)�dobbk�mb^`e�^mefap�cbba�bu`irpfsbiv�lk�qeb�

meilbj�lc�mi^kqp+�Fk�mlq^qlbp)�qebv�^ob�jlpq�`ljjlkiv�clrka�cbbafkd�lk�qeb�rkabopfab�

lc�liabo�ib^sbp�^q�qeb�_^pb�lc�qeb�mi^kq�kb^o�qeb�plfi�%'O^a`if6b�.665^&+

.+.+.+3� 1�Suorp�qo^kpjfJJJf�� Qeb�dobbk�mb^`e�n&efa)>[[oJ8mbJv`^b)�fp�^�sb`qlo�clo�

5O&olufj^qbiv�./-�8a^kq�sforpbp�%B^pqlm�.650&�^ka�fp�qeb�jlpq�bc?`fbkq�sb`qlo�lc�qeb�

qtl�jlpq�fjmloq^kq�mlq^ql�sforpbp)�MIOS�^ka�MSV�%Glkbp�.6548�M^oov�.66-8�?bok^oa�bq�

^ i� .6608�'Af^jlka�bq�^i+� .6638�'Af^jlka�̂ ka�Pqrow�.6648�'Pro^kvf�bq�^i+� .6668

+*
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'Q_lj^p�bq�^i+�/---&+�Dfbbk�mb^`e�^mefap�^ob�`lkpfaboba�ql�_b�jlob�lc�̂ �afpmbopba�

pmb`fbp�qe^k�̂ k�^ddobd^qfkd�lkb�%Glkbp�.6548�Driabjlka�bq�^i+� .665&)�^ka�fq�fp�qebfo�

Pbnrbkq�jlsbjbkq�Élj�mi^kq�ql�mi^kq�^ka�̀ lkpq^kq�mol_fkd�qe^q�j^hbp�qebj�pr`e�^k�

bce`fbkq�sforp�sb`qlo�fk�mlq^qlbp�%?i^`hj^k�.641&+�Fkpb`qf`fa^i�`lkqoli�fp�ob`ljjbkaba�

clo�pbba�molar`bop�tebk�̂ mefa�ibsbip�ob^`e�0�^mefap�mbo�.--�iltbo�ib^sbp�%'O^a`if5b�

.665^&+

.+.+.+4

.+.+.+4+.� Af^dklpqf`�Jlomelildf`^i�@e^o^`qbofpqf`p7�Qeb�mlq^ql�^mefa)�>>w òlc�

4@<6;=1704 �fp�i^odbo�qe^k�qeb�dobbk�mb^`e�^mefa�^ka�jb^probp�.+4�ql�0+3�jj�fk�ibkdqe+�

Qeb�_lav�lc�qefp�fkpb`q�e^p�^k�bilkd^qba�pe^mb)�^ka�^mqbolrp�^mefap�^ob�jbafrj�dobbk�

fk�`lilro�tfqe�^�a^ohbo�dobbk�`lilrofkd�^ilkd�qeb�jfaaib�lc�qeb�_^`h+�Fk�`ljm^ofplk)�

^i^qb�^mefap�e^sb�^�a^oh�dobbk�ql�_oltk�eb^a�^ka�qelo^u�m ^k ^ oa �bq�̂ i� .660&+

F + F G +4+/�Ifcb�@v`ib8�Mlq^ql�^mefap�^ob�^�ebqbolb`flrp�pmb`fbp+�Mi^kqp�fk�qeb�Olp^`b^b�

c^jfiv�pbosb�^p�afb�mofj^ov�elpq�^ka�mlq^qlbp�lo�ebo_^`blrp�tbbap�pbosb�^p�qeb�

pb`lka^ov�elpq+�>mefap�lc�affp�pmb`fbp�`^k�lsbotfkqbo�_lqe�̂ p�_^k^ibp�molar`ba�

m^ozJkl[kbqf`^iiv�̂ ka�^p�bddp+�Ilkdkfdeqp�qofddbo�afb�molar`qflk�lc�tfkdba�j^ib�^ka�

cbj^ib�^mefap�tef`e�tfii�obqrok�ql�qeb�tfkqbo�elpq+�Qeb�tfkdba�cbj^ib�̂ Z[a p�qebk�

molar`b�^mefap�m^oqebkldbkba`^iiv�qe^q�tfii�obmolar`b�pbur^iiv�tfqe�qeb�j^ibp�^ka�fk�

qrok�8ular`b�bddp+�Cbj^ibp)�Tff`e�^ob�molar`ba�m^oqebkldbkba`^iiv�^ka�tef`e�obj^fk

++
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lk�qeb�prjjbo�elpq�̂ ob�^ipl�fular`ba�arofkd�ilkd�kfdeq�̀ lkafqflkp�%I^j_�bq�^i+� .664&+�

Cliiltfkd�qeb�e^q`efkd�lc�bddp)�pbsbo^i�dbkbo^qflkp�lc�̂ 8akap�^ob�mrar`ba�lk�qeb�

mofj^ov�elpq�_bclob�^i^qb�^mefap�jfdo^qb�ql�pb`lka^ov�elpqp+�Mlq^ql�^c>fap�^ob�jlpq�

krjbolrp�fk�>qi^kqf`�@^k^a^�arofkd�qeb�jlkqe�lc�Griv�%?bok^oa�bq�̂ i+� .660&+�Mlq^ql�

^mefa�mlmri^qflkp�fk`ob^pb�fk�obpmlkpb�ql�t^oj�qbjmbo^qrobp�^ka�mboflap�lc�ilt�

mob`fmfq^qflk�%I^j_�bq�̂ i+� .664&+

.+.+.+4+0�Cbbafkd7�Mlq^ql�p[efap�cbba�bu`irpfsbiv�lk�qeb�meilbj�lc�mi^kqp+�Qebpb�^mefap�

mobcbo�cbbafkd�lk�ib^sbp�fk�qeb�jfaaib�ql�rmmbo�mloqflk�lc�qeb�mi^kqp�%?bok^oa�bq�̂ i+

.660&+

.+.+.+4+1�Yiok p �qo^kpjfJÅkk7�>iqelrde�mlq^ql�[e fap�^ob�qeb�jlpq�krjbolrp�^mefa�

pmb`fbp�lk�mlq^ql�fk�>qi^kqf`�@^k^a^)�qebv�^ob�sbov�fkbccf`fbkq�sb`qlop�lc�mlq^ql�sforpbp�

%?bok^oa�bq�^ i� .660&+�Mlq^ql�^mefap�rpr^iiv�lkiv�qo^kpjfq�mlq^ql�sforp�V�fk�ql_^``l�

`olmp+�Qo^kpjfppflk�lc�MSV�fk�mlq^ql�_v�mlq^ql�^mefap�fp�buqobjbiv�o^ob�%?bok^oa�bq�̂ i+

.660&+�Q^j^a^�^ka�E^oofplk�%.65.&�clrka�qe^q�mlq^ql�^mefap�^ob�lkiv�/"�^p�bccf`fbkq�^p�

dobbk�mb^`e�̂ mefap�fk�pmob^afkd�mlq^ql�ib^c�olii�sforp+�Ol_boqp�^ka�E^oofplk�%.646&�

clrka�.-*0-�qfjbp�jlob�MIOS�fk�dobbk�mb^`e�^[akap�qe^k�mlq^ql�̂ mefap+�Mlq^ql�^mefa^�

^ob�pr`e�mllo�qo^kpjfqqbop�l c�sforpbp�qe^q�̀ lkqoli�fp�lkiv�ob`ljjbkaba�tebk�krj_bop�

l c�qefp�̂ mefa�ob^`e�2-�^8>fap�mbo�qeobb�`ljmlrka�ib^sbp�%?bok^oa�bq�^i+� .660&+�Eltbsbo)�

efde�abkpfqfbp�lc�qefp�^mefa�lk�mlq^ql�`olmp�`^k�ib^a�ql�ib^c�tfiqfkd�^ka�ql�^�obar`qflk�fk�

qr_^[�vfbiap�%?bok^oa�bq�̂ i+� .660&+

/0
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*'*'+�8ZW_[US^�8a`fda^

Fkpb`qf`fabp�^ob�qeb�jlpq�fjmloq^kq�̂ ka�bc?`fbkq�jbqela�lc�̂ mefa�̀ lkqoli�fk�

mlq^qlbp�%'Afc_kwl�bq�^i+� .6638�'O^a`if6b�.665_&+�Eltbsbo)�`roobkq�fkpb`qf`fa^i�

`lkqolip�^ob�_b`ljfkd�ibpp�rpbcri�arb�ql�^k�fk`ob^pb�fk�^mefa�obpfpq^k`b�%@^k`bi^al�^ka�

'O^a`ifPb�.6468�Jllobp�bq�̂ i� .6618�'O^a`ifccb�.665_8�?lejlkq�/---&+�Qefp�mobaf`^qbp�

qeb�kbba�clo�kbt�molar`qp�ql�bkprob�^�prccf`fbkq�afsbopfqv�lc�̂ mef`fabp�clo�qeb�bccf`fbkq�

`lkqoli�lc�̂ mefap+�Fq�̂ ipl�efdeifdeqp�qeb�fjmloq^k`b�lc�abi^vfkd�^[>fa�obpfpq^k`b�ql�kbt�

^mef`fabp�_v�ifjfqfkd�qebfo�rpb)�^ka�_v�rpfkd�klk*`ebjf`^i�`lkqolip�pr`e�^p�`olm�_loabop�

tebk�m l p[ ib �%Tllacloa�bq�^i+� .6508�?lejlkq�/---8�Clpqbo�bq�^i+�/---8�K^qflk^i�

Obpb^o`e�@lrk`fi�/---&+

J^kv�fkpb`qf`fabp�rpba�qla^v�^ob�^ipl�efdeiv�qluf`�ql�klk*q^odbq�lod^kfpjp+

J^kv�lc�qebpb�fkpb`qf`fabp�^ob�_ol^a�pmb`qorj)�`lkq^`q)�kbrolqluf`�mbpqf`fabp)�tef`e�^ob�

sbov�e^ojcri�ql�klk*q^odbq�lod^kfpjp�fk�qeb�proolrkafkd�bksfolkjbkq+�Fkpb`qf`fabp�

`roobkqiv�_bfkd�absbilmba�clo�rpb�fk�.MJ�moldo^jp�pelria�e^sb�^�k^oolt�o^kdb�lc�

^`qfsfqv)�_b�pmb`fcf`�ql�q^odbq�lod^kfpjp)�^ka�_b�pvpqbjf`�o^qebo�qe^k�`lkq^`q�fk�qebfo�

jlab�lc�̂ `qflk+�Qebpb�nr^ifqfbp�tlria�ifjfq�qeb�kbd^qfsb�bccb`qp�lc�mbpqf`fab�rpb�lk�klk*�

q^odbq�lod^kfpjp�fk�qeb�proolrkafkd�bksfolkjbkq+�Qebpb�nr^ifqfbp�^ob�efdeiv�abpfo^_ib�fk�

.MJ�moldo^jp�%Elok�.6558�K^qflk^i�Obpb^o`e�@lrk`fi�/---&

?l^a�pmb q̀orjf�mbpqf`fabp�`^k�^ipl�obar`b�^mefa�`lkqoli�fkafob`qiv+�Clo�bu^jmib)�

[&mif`^qf%jp�lc�fkpb`qf`fa^i�qob^qjbkqp�qe^q�̀ lkqoli�^mefa�moba^qlop)�^ka�crkdf`fabp�>^q�

hfii�cfjd^i�lod^kfpjp�tef`e�̀ lkqoli�^8>fa�mlmri^qflkp)�`^k�`^rpb�^mefa�mlmri^qflkp�

tfqefk�̂ �cfbia�ql�ci^ob�rm�%'O^a`ifccb�.665_8�'Pro^kvf�.666&+�Qefp�mi^`bp�croqebo�pqobpp
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a`�SbZ[V�Ua`fda �̂_WfZaVe'

.+.+/+.� Jlkfqlo'

>iqelrde�dobbk�mb^`e�^mefap�^ob�absbilmfkd�obpfpq^k`b�ql�j^kv�^mef`fabp+�

Jlkfqloà�`lkqfkrbp�ql�molsfab�`lkpfpqbkq�`lkqoli�fk�j^kv�^ob^p�%E^oafkd�.6408�?^`lk�bq�

^i+� .6438�E^k^cf�bq�̂ i+� .6568�'O^a`ifccb�.665^8�'O^a`ifcCb�.665_)�'Jltov�bq�^i+�/---&+�

Eltbsbo)�Jlkfqloà�fp�lkb�lc�qeb�jlpq�qluf`�lod^klmelpmelolrp�mbpqf`fabp�^ka�e^p�j^kv�

kbd^qfsb�bccb`qp�lk�qeb�proolrkafkd�bksfolkjbkq�%'BM>�.666&+�Fk�qeb�Rkfqba�Pq^qbp)�

Jlkfqloà�fp�`lkpfaboba�qluf`�bklrde�ql�_b�`i^ppfcfba�^p�^�èObpqof`qba�Rpb�Mbpqf`fabê�clo�

mlq^ql�`olmp�%'BM>�.6668�'BM>�/---8�'BUQLUKBQ�/--.&+�Jlkfqloà�^ipl�e^p�^�pqolkd�

pricro�pjbii�tef`e�j^hbp�fq�rkabpfo^_ib�clo�rpb�fk�obpfabkqf^i�^ob^p�%'?^vbo�.664&+

Qeb�^`qfsb�fkdobafbkq�fk�Jlkfqloà�fp�jbqe^joalmelp�%'?^vbo�.6648�'BM>�.6668�

'BM>�/---8�'BUQLUKBQ�/--.&+�Jbqe^jfalmelp�`lkqolip�^mefap�_v�fkef_fqfkd�

^`bqvi`elifkbpqbo^pb�^`qflk�tef`e�obpriqp�fk�ab^qe�%á?^vbo�.6648�'BM>�.6668�'BM>�

/---8�áBUQLUKBQ�/--.&+�Jlkfqloà�fp�^ipl�bccb`qfsb�fk�`lkqoliifkd�cib^�_bbqibp)�jfqbp)�

ib^celmmbop)�tlojp)�mlq^ql�qr_btlojp�^ka�^ojv�tlojp�%'BUQLUKBQ�/--.&+�Qefp�

molar`q�`^k�^ipl�_b�rpba�lk�`olmp�lqebo�qe^k�mlq^qlbp�fk`irafkd)�`lqqlk)�_ol``lif)�

ql_^``l)�prd^o�_bbqp)�`bibov)�elmp�^ka�`lj�%'BUQLUKBQ�/--.&+

>mmif`^qflkp�lc�Jlkfqloà�e^sb�pboflrp�fjmif`^qflkp�clo�qeb�b`lildf`^i�fkqbdofqv�

lc�proolrkafkd�^ob^p+�Elkbv�_bb�clo^dfkd�^ka�mliifk^qflk�_v�_bbp�fp�pboflrpiv�obar`ba�

tebk�_bbp�^ob�bumlpba�ql�jbqe^jfalmelp�%D^ov�^ka�Ilobkwbk�.6568�Jllobp�bq�^i+

.661&+�Jbqe^jfalmelp�fp�^ipl�efdeiv�qluf`�ql�_bkbcf`f^i�lod^kfpjp�fk`irafkd�lqebo
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fkpb`qp�%'BM>�/---&+� Qefp�`ebjf`^i�fp�^ipl�efdeiv�qluf`�ql�_foap�%'?^vbo�.6648�'BM>�

/---8�'BUQLUKBQ�/--.)�^p�tbii�^p�ql�j^kv�^nr^qf`�lod^kfpjp�%'BM>�/---8�

'BUQLUKBQ�/--.&+�Qebpb�qluf`�bccb`qp�ql�_bkbcf`f^i�lod^kfpjp�^ob�abqb`q^_ib�bsbk�

tebk�Jlkfqloà�fp�rpba�^p�ob`ljjbkaba�lk�qeb�mbpqf`fab�i^_bi�%'BM>�/---&+�Bsbk�^q�

`lk`bkqo^qflkp�^p�ilt�̂ p�-+//�kd,.)�jbqe^jfalmelp�fp�qluf`�ql�i^os^i�`orpq^`b^kp�

%'BUQLUKBQ�/--.&+�J^jj^ip�^ob�^ipl�sbov�pbkpfqfsb�ql�qeb�bccb`q�lc�jbqe^jfalmelp�

lk�^`bqvi`elifkbpqbo^pb�^`qfsfqv�%'BM>�/---&+

. +. +/ +/ � M f o qj l oà

E^oafkd�%.640&�^ka�Tllacloa�bq�^i+�%.650&�obmloqba�bccb`qfsb�`lkqoli�lc�dobbk�

mb^`e�^mefap�tfqe�Mfofjloà+�>aafqflk^i�obpb^o`e�e^p�peltk�qe^q�Mfofjloà�fp�bsbk�

bccb`qfsb�^d^fkpq�^mefap�tef`e�e^sb�^iob^av�absbilmba�obpfpq^k`b�ql�jlpq�

lod^klmelpmelolrp�mbpqf`fabp�%'@ljbii�Rkfsbopfqv�/--.&+�Eltbsbo)�qebob�fp�^ipl�

bsfabk`b�qe^q�qefp�`ebjf`^i�fp�ilpfkd�jr`e�lc�fqp�^_fifqv�ql�`lkqoli�dobbk�mb^`e�^mefap�

%@^k`bi^al�^ka�'O^a`ifccb�.6468�Jllobp�bq�^i+� .661&+�Lqebo�̂ mefa�pmb`fbp�pr`e�^p�(<78>�

6;>>A<88�e^sb�^iob^av�absbilmba�obpfpq^k`b�ql�Mfofjloà�%J^oqfk�^ka�Tlohj^k�.6648�

Sfii^qqb�bq�^i+� .666&+

Mfofjloà�fp�^�`^o_^j^qb�^mef`fab�tfqe�mfofjf`^o_�^p�fqp�^`qfsb�fkdobafbkq�

%'Wbkb`^�.6668�  @lokbii�Rkfsbopfqv$�/--.&+�>iqelrde�mfofjf`^o_�fp�^ipl�^k�

^`bqvi`elifkbpqbo^pb�fkef_fqlo)�qefp�`ebjf`^i�fp�ibpp�qluf`�ql�jlpq�klk*q^odbq�lod^kfpjp�

qe^k�Jlkfqloà�%  @lokbii�Rkfsbopfqv�/--.&+�Mfofjloà�fp�sbov�qluf`�ql�^nr^qf`�lod^kfpjp�

%  Wbkb`^�.666&8�eltbsbo)�arb�ql�_lqe�melqlivpfp�^ka�abdo^a^qflk�sf^�jf`ol_f^i
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jbq^_lifpj)�Mfofjloà�e^p�^�sbov�peloq�e^ic�ifcb+�Qefp�jb^kp�qe^q�qebob�fp�^�ilt�ofph�clo� á�

ib^`efkd�lc�qeb�mbpqf`fab�fk�plfi)�tef`e�afjfkfpebp�qeb�ofph�clo�`lkq^jfk^qflk�lc�_lqe�

proc^`b�^ka�dolrka�t^qbo�%'BM>�.666&+

Mfofjloà�buef_fqp�c^pq�^`qfkd�`lkqoli�sf^�qo^kpi^jfk^o�^ka�il`^i�pvpqbjf`�^`qfsfqv�

fk�mi^kqp�%'Wbkb`^�.6648�  @lokbii�Rkfsbopfqv�/--.&+�Qefp�mbpqf`fab�fp�obdfpqboba�clo�rpb�

lk�`olmp�pr`e�^p�mlq^qlbp)�ql_^``l)�mbmmbop)�ibqqr`b)�^pm^o^drp)�ptbbq�`lj)�mb^p)�

^pm^o^drp)�^mmibp)�pqo^t_boofbp�^ka�mb^`ebp�ql�`lkqoli�j^kv�^mefa�pmb`fbp�fk`irafkd�

_lqe�qeb�mlq^ql�^mefa�^ka�qeb�dobbk�mb^`e�^mefa�%  Wbkb` �̂.664&+

*'*'+� ? �;ĝ<Ir

Mvjbqolwfkb�fp�qeb�^`qfsb�fkdobafbkq�fk�^�kbt�^mef`fab�`^iiba�Cricfiià

%Oofpqfkpplk�.661&+�Mvjbqolwfkb�_bilkdp�ql�^�kbt�`i^pp�lc�̀ ebjf`^i�mbpqf`fabp�`^iiba�

mvofafkb�^wljbqefkbp�%Hofpqfkpplk�.6618�E^oobtfgk�^kaH^vpbo�.664&�^ka�fp�bccf`fbkq�fk�

`lkqoliifkd�^mefap�lk�ql_^``l)�mlq^qlbp�^ka�j^kv�lqebo�qr_bo�^ka�`loj�sbdbq^_ibp�

%CiÑ`hfdbo�bq�̂ i+� .66/8�  Kls^oqfp�@olm�Molqb`qflk� .666^8�  Kls^oqfp�@olm�Molqb`qflk�

.666_&+�Cricfiià�e^p�^�jr`e�iltbo�qluf`fqv�qe^k�Jlkfqloà�^ka�Mfofjlo'�^ka�fp�`lkpfaboba�

e^ojibpp�ql�_bkbcf`f^i�lod^kfpjp+�Qebpb�`e^o^`qbofpqf`p�j^hb�Cricfiià�^�abpfo^_ib�

molar`q�clo�rpb�fk�Fkqbdo^qba�Mbpq�J^k^dbjbkq�pvpqbjp�%CiÑ`hfdbo�bq�^i+� .66/8�Clii^p�

^ka�?i^k`�.662&+� +

Cricfiià�albp�klq�buboq�^�dbkbo^i�qluf`�bccb`q�lk�^mefap�_rq�fkpqb^a�`^rpbp�

^kqfcbba^kq�̂ `qfsfqv�lk�fkpb`qp�tfqe�pr`hfkd�jlrqem^oqp�%CiÑ`hfdbo�bq�^i+� .66/8�

Hofpqfkpplk�.6618�E^oobtfgk�^ka�H^vpbo�.664&+�Mvjbqolwfkb�q^odbqp�kboslrp�pvpqbj�

obdri^qflk�lc�qeb�`f_^of^i�s^isbp)�qeb�clla�mrjm�^ka�qeb�p^ifs^ov�mrjm�%E^oobtfgk�^ka
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H^v�pbo�.664&+�@lk`bkqo^qflkp�lc�mvjbqolwfkb�fk�^mefa�e^bjlivjme�̂ p�ilt�^p�.- [�J�^ob�

efde�bklrde�ql�^ijlpq�`ljmibqbiv�fkef_fq�mol_fkd�^ka�i^os^mlpfqflkfkd�%E^oobtfgk�^ka�

H^vpbo�.664&+�Fjjbaf^qbiv�cliiltfkd�mvjbqolwfkb�bumlprob)�^mefap�`b^pb�mol_fkd�^ka�

`lkpbnrbkqiv�pqlm�cbbafkd�%CiÑ`hfdbo�bq�^i+� .66/8�E^oobtfgk�̂ ka�H^vpbo�.664&+�>q�ilt�

alpbp)�qeb�^kqfcbba^kq�^`qfsfqv�lc�Cricfiià�fp�obsbopf_ib�%E^oobtfgk�^ka�H^vpbo�.664&+�>q�

efdebo�alpbp+�Cricfiià�fkar`bp�foobsbopf_ib�`e^kdbp�fk�cbbafkd�_be^sflro�%Hofpqfkpplk�

.6618�E^oobtfgk�^ka�H^vpbo�.664&+�Fk�qebpb�pfqr^qflkp)�pq^os^qflk�l``rop�tfqefk�qtl�ql�

cfsb�a^vp�%CiÑ`hfdbo�bq�^i+� .66/8�E^oobtfgk�^ka�H^vpbo�.664&+�>mefap�bumlpba�ql�

mvjbqolwfkb�e^sb�_bbk�l_pbosba� eliafkd�qebfo�mol_lp`fp�fk�^k�^iqboba�j^fjbo+

Eltbsbo)�jlomelildf`^i�`e^kdbp�ql�qeb�cbbafkd�m^oqp�lc�̂ mefap�^cqbo�bumlprob�ql�Cricfiià�

e^sb�vbq�ql�_b�fksbpqfd^qba�%E^olia�Tofdeq)�mboplk^i�`ljjrkf`^qflk&+�Cricfiià�fp�rkfnrb�

fk�fqp�jlab�lc�̂ `qflk+�Qebob�^ob�kl�lqebo�^mef`fabp�lk�qeb�j^ohbq�qe^q�fkef_fq�^mefa�

cbbafkd�tfqelrq�m^o^ivwfkd�qeb�^mefap�%E^kbtfgk�^ka�H^vpbo�.664&+�>iqelrde�qeb�

^`qfsfqv�lc�Cricfii�fp�mofj^ofiv�pvpqbjf`)�qebob�fp�^ipl�bsfabk`b�qe^q�̀ lkq^`q�^`qfsfqv�

`lkqof_rqbp�ql�qeb�bccf`^`v�lc�Cricfiià�%CiÑ`hfdbo�bq�^i+� .66/&+

Mvjbqolwfkb�mbkbqo^qbp�mi^kq�`rqf`ibp�arofkd�qeb�aovfkd�lc�qeb�pmo^v�jfuqrob�

%Tvpp�^ka�?lipfkdbo�.664^&+�Mvjbqolwfkb�^ipl�buef_fqp�qo^kpi^jfk^o�jlsbjbkq�fk�mi^kq�

ib^sbp+�@lkpbnrbkqiv)�^mefap�cbbafkd�lk�qeb�rkabopfab�lc�qeb�ib^c�̂ ob�^ccb`qba�bsbk�

tebk�Cricfii'�fp�lkiv�^mmifba�ql�qeb�rmmbo�proc^`b�lc�ib^sbp�%CiÑ`hfdbo�bq�^i+� .66/&+�

Mvjbqolwfkb�fp�^ipl�qo^kpil`^qba�qeolrdelrq�qeb�mi^kq�sf^�qeb�meilbj�^ka�ql�^�jfkfj^i�

buqbkq�_v�qeb�uvibj+�Qefp�s^p`ri^o�pvpqbj�lc�mi^kqp�fp�m^oqf`ri^oiv�bccf`fbkq�fk�

qo^kpmloqfkd�mvjbqolwfkb�colj�qeb�liabo�qob^qba�ib^sbp�ql�kbt�ib^sbp�tef`e�bjbodb�^cqbo
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mvjbqolwfkb�bumlprob�%Tvpp�^ka�?lipfkdbo�.664_&+�Eltbsbo)�^mefap�cbbafkd�lk�liabo�

ib^sbp�pelt�efdebo�jloq^ifqv�qe^k�qelpb�cbbafkd�lk�kbtiv�bjbodba�ib^sbp)�mlppf_iv�arb�

ql�qeb�c^`q�qe^q�`lk`bkqo^qflkp�lc�mvjbqolwfkb�^ob�efdebo�fk�qeb�liabo�ib^sbp�tef`e�tbob�

fkfqf^iiv�qob^qba�tfqe�qeb�^mef`fab�%Tvpp�^ka�?lipfkdbo�.664^&+�Mvjbqolwfkb�^_plo_ba�_v�

qeb�pqbj�lo�ollq�arofkd�clif^o�^mmif`^qflk�albp�klq�^mmb^o�ql�`lkqof_rqb�ql�qeb�pvpqbj^qf`�

^`qfsfqv�lc�qeb�^mef`fab�%Tvpp�^ka�?lipfkdbo�.664_&+�Qeb�obpfar^i�^`qfsfqv�lc�

mvjbqolwfkb�mbopfpqp�clo�^mmolufj^qbiv�qtl�tbbhp�cliiltfkd�^mmif`^qflk�%'Kls^oqfp�

@olm�Molqb`qflk�.665&+�Qeb�jlsbjbkq�lc�mvjbqolwfkb�fk�qeb�qfpprbp�lc�afccbobkq�mi^kq�

pmb`fbp�e^p�_bbk�peltk�ql�_b�sbov�afccbobkq�%Tvpp�^ka�?lipfkdbo�.664^&+�Cricfiià�e^p�klq�

buef_fqba�^kv�mevqlqluf`�bccb`qp�lk�^kv�lc�qeb�`olmp�lk�tef`e�fq�t^p�qbpqba�%?bacloa�bq�

^i+� .6658�'Kls^oqfp�@olm�Molqb`qflk�.6658�'Kls^oqfp�@olm�Molqb`qflk�.666^&+

Mvjbqolwfkb�fp�_bifbsba�ql�e^sb�^�jfkfj^i�bksfolkjbkq^i�fjm^`q�arb�ql�fqp�ilt�

qluf`fqv�%CiÑ`hfdbo�bq�̂ i+� .66/&+�Cricfiià�fp�o^qba�^p�mo^`qf`^iiv�klk*qluf`�ql�cfpe)�_bbp)�

_foap�^ka�j^kv�_bkbcf`f^i�fkpb`qp�^ka�fp�lkiv�pifdeqiv�qluf`�ql�)0<7:80�><#� %CiÑ`hfdbo�bq�

^i+� .66/8�'Kls^oqfp�@olm�Molqb`qflk�.665&+�Arb�ql�qeb�ilt�qluf`fqv�lc�mvjbqolwfkb�ql�

_bkbcf`f^i�lod^kfpjp�^ka�fqp�jfkfj^i�bksfolkjbkq^i�fjm^`q)�qeb�Rkfqba�Pq^qbp�

Bksfolkjbkq^i�Molqb`qflk�>dbk`v�e^p�dfsbk�Cricfiià�2-TD�̂ �obar`ba�ofph�pq^qrp�

%'Kls^oqfp�@olm�Molqb`qflk� .665&+� Q^_ib�.� fp�^�`ljm^ofplk�lc�qeb�qluf`fqv�lc�Jlkfqloà)�

Mfofjloà�̂ ka�CricÑià+

Pfk`b�mvjbqolwfkb�_bilkdp�ql�^�kbt�̀ i^pp�lc�̀ ebjf`^ip)�^mefap�e^sb�klq�vbq�

absbilmba� obpfpq^k`b�ql�qefp�`ebjf`^i+� Fk�c^`q)�mvjbqolwfkb�peltp�bu`biibkq�̀ lkqoli�lc�

^mefa�pmb`fbp�tef`e�^ob�^iob^av�obpfpq^kq�ql�lod^klmelpme^qb)�`^o_^j^qb)�^ka�mvobqeolfa
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Q^_ib�.+-�@ljm^ofplk�lc�qeb�qluf`f[*�lc�CriDR'�%CiÑ`hfdbo�bq�^ i� *22+4�'Kls^oqfp�@olm�
Molqb`qflk�*222T$�Jlkfqlo'�#%:LH/jC:"X�+))*$�^ka�Mfofjlo'�%'Wbkb`^�*2224

E^w^oa�Fkaf`^qlo CkiPii[ Jlkfqlo' Mfofjlo'

>sf^k�Lo^i�IA2- ;/---�jd,hd 5*..�jd,hd 5*.4�jd,hd

CfpeI@PL ;.--�jd�^+f+�,F /2*.--�jd,. /6*22�jd,.

Elkbv�_bb�IA2- ;.--,[d,_bb e f[ v �qluf` K,>

J^jj^if^k�Lo^i�IA2- ;25/-�jd,hd .3*/.�jd,hd .--*/--�jd,hd

J^jj^if^k�Aboj^i�IA2- ;/---�jd,hd 2-�jd,hd ;.---�jd,hd

J^jj^if^k�Fke^i^qflk�
IA2-

;.+5�jd,.�^fo 6�jd,hd 0--�jd,jS3eo

J^jj^if^k�Bvb�Foofq^qflk Pifdeq Pqolkd P i f!

J^jj^if^k�Phfk�Foofq^qflk Kbd^qfsb Pifdeq Pifdeq

J^jj^if^k�Phfk�
Pbkpfqfw^qflk

Kbd^qfsb Kbd^qfsb Kbd^qfsb

J^jj^if^k�Jrq^dbkf`fqv Kbd^qfsb Tb^hiv Kbd^qfsb

J^jj^if^k�Kbrolqluf`qv Kbd^qfsb Mlpfqfsb Mlpfqfsb

J^jj^if^k�@^o`fkldbkf`fqv Mlpfqfsb Kbd^qfsb Kbd^qfsb

J^jj^if^k�Qbo^qldbkf`fqv Kbd^qfsb Tb^hiv Kbd^qfsb
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fkpb`qf`fabp�%CiÑ`hfdbo�bq�̂ i+� .66/8�Hofpqfkpplk�.661&+�Ql�bkprob�qe^q�mvjbqolwfkb�

obj^fkp�bib`qfsb�fk�̂ mefa�`lkqoli)�jb^probp�jrpq�_b�q^hbk�ql�j^k^db�^mmif`^qflkp�

[[Hlmof^ibiv�fk�loabo�ql�abi^v�qeb�absbilmkbkq�lc�obpfpq^k`b+�Qeb�`roobkq�i^_bi�o^qb�lc�

m if` ^ qfl k �clo�Cricfii'�fk�mlq^qlbp�fp�.63�do^jp,eb`q^ob�tfqe�̂ �j^ufjrj�lc�qtl�

^mmif`^qflkp�mbo�pb^plk� %'Kls^oqfp�@olm�Molqb`qflk�.6658�'Kls^oqfp�@olm�Molqb`qflk�

.666^8�'Dildlw^�/---8�'Jltfv�bq�^i� /---&+�Fq�fp�^ipl�ob`ljjbkaba�qe^q�Cricfii'�_b�

^mmifba�tfqe�^k�̂ agrs^kq�fk�loabo�ql�c^`fifq^qb�j^ufjrj�^_plomqflk�lc�qeb�`ebjf`^i�_v�

qeb�mi^kq�%'Kls^oqfp�@olm�Molqb`qflk�.6658�'Kls^oqfp�@olm�Molqb`qflk�.666^&+�CriPii'�

pelria�klq�_b�^mmifba�qeolrde�̂ k�foofd^qflk�pvpqbj�%'Jltov�bq�^i+�/---&+�>�pbsbk�a^v�

mbofla�pelria�bi^mpb�_bqtbbk�̂ mmif`^qflkp�^ka�^�.1�a^v�mbofla�pelria�pbm^o^qb�qeb�i^pq�

^mmif`^qflk�a^qb�gcolj�qeb�qfjb�lce^k �bpq�%'Kls^oqfp�@olm�Molqb`qflk�.666^8�'Dildlw^�

+)))$'

*'*'+'-� 6V\ghS`fe

>iqelrde�qeb�>jbof`^k�Cricfiià�i^_bi�fk`irabp�^�ob`ljjbka^qflk�clo�qeb�

^aafqflk�lc�̂ �mbkbqo^qfkd�^agrs^kq�arofkd�^mmif`^qflk)�qebob�fp�kl�ob`ljjbka^qflk)�klo�

^kv�al`rjbkqba�a^q^)�^p�ql�tef`e�^agrs^kqp�j^ufjfwb�qeb�bc?`^`v�lc�qefp�molar`q�

%'Kls^oqfp�@olm�Molqb`qflk�.666^&+�Pvkdbkq^�afa�klq�e^sb�ql�molsf#�eev�bsfabk`b�qe^q�

^`[rs^kqp�fk`ob^pb�qeb�bc?l^`v�Lc�CriPR'�ql�fk`irab�qefp�ob`ljjbka^qflk�lk�fqp�i^_bi)�

pfk`b�^agrs^kqp�^ob�klq�obdfpqboba�molar`qp�fk�qeb�Rkfqba�Pq^qbp�%'?^vpfkdbo�^ka�

AbCbif`b�/---8�'Mbqol=[/---&+�Fk�@^k^a^)�^agrs^kqp�^ob�obnrfoba�_v�i^t�ql�_b�

obdfpqboba+�Clo�̂ k�^c[rs^kq�ql�ob`bfsb�@^k^af^k�obdfpqo^qflk)�qebob�jrpq�_b�bsfabk`b�qe^q

0.
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qeb�^agrs^kq�bfqebo�fk`ob^pbp�qeb�bc?`^`v�lc�qeb�mbpqf`fab)�lo�fk`ob^pbp�qeb�pmb`qorj�lc�

^`qfsf[�lc�qeb�mbpqf`fab�%'MJO>�.660&+�?bclob�Cricfii'�fp�obdfpqboba�fk�@^k^a^�tfqe�̂ �

i^_bi�ob`ljjbkafkd�qeb�^aafqflk�lc�̂ k�^agrs^kq)�Pvkdbkq^�jrpq�molsfab�bsfabk`b�qe^q�

qeb�^`qfsf[�lc�Cricfii'�fp�fk`ob^pba�_v�qeb�^aafqflk�lc�̂ k�̂ agrs^kq�arofkd�̂ mmif`^qflk+�

Qebpb�a^q^�^ob�sbov�fjmloq^kq�^p�rpfkd�qeb�tolkd�̂ agrs^kq�`^k�ifjfq�mbpqf`fab�bc?`^`v�

^ka�bsbk�a^j^db�clif^db�%'El`h�.6618�?lejlkq�/---&+

>[rs^kqp�^ob�`ljjlkiv�rpba�fk�qeb�mbpqf`fab�fkarpqov�_b`^rpb�qebv�fk`ob^pb�

mbpqf`fab�`lsbo^db�lk�he^db�^ka�qerp�fk`ob^pb�mbpqf`fab�bc?`^`v�%Q^aolp�.6518�S^k�

Bjabk�.656&+�>agrs^kqp�^`q�_v�^iqbofkd�qeb�proc^`b�qbkpflk�lc�pmo^v�aolmibqp�^cqbo�

Bumif`^qflk�%E^k`l`h�.6518�Q^aolp�.651&+�T^qbo�e^p�^�efde�pro#`b�qbkpflk)�tef`e�

jb^kp�qe^q�mbpqf`fab�pmo^v�aolmibqp�lcqbk�obj^fk�_b^aba�lk�clif^db�o^qebo�qe^k�bsbkiv�

pmob^a�lsbo�mi^kq�proc^`bp�%'Mbqolcc/---&+

Proc^`q^kqp�^ob�^�qvmb�lc�̂ agrs^kq�tf�qe�^�jlib`ri^o�`lkcfdro^qflk�`lkpfpqfkd�lc�̂ �

evaolmefif`�eb^a�^ka�^�ifmlmefif`�q^fi+�Fq�fp�qeb�evaolmefif`�eb^a�qe^q�^qqo^`qp�qeb�

proc^`q^kq�ql�qeb�mbpqf`fab�aolmibq�^ka�qeb�molqorafkd�ifmlmefif`�q^fi�qe^q�ab`ob^pbp�qeb�

proc^`b�qbkpflk�l c�qeb�p [ v �aolmibq�%E^k`l`h�.6518�Lqqbtfii�.6518�@olpp�.6548�

?lejlkq�/---8�'Mbqolcc/---&+�Tefib�proc^`q^kqp�`^k�_b�^kflkf`)�`^qflkf`�lo�klk*flkf`�

abmbkafkd�lk�qeb�`e^odb�qebv�̀ ^oov)�klk�flkf`�proc^`q^kqp�^ob�qeb�qvmb�lc�̂ agrs^kq�rpba�

jlpq�cobnrbkqiv�fk�qeb�mbpqf`fab�fkarpqov�%Lqqbtfii� .6518�'El`h�.6618�?lejlkq�/---&+�

Klk*flkf`�clojri^qflkp�al�klq�`^oov�^kv�bib`qof`�`e^odb�^ka�̂ ob�_^pba�lk�^i`leli�^ka�

ccqqv�^`fa�`ljmlkbkqp�%Lqqbtfii�.6518�@olpp�.6548�'Mbqolcc/---&+�Klk*flkf`�progbq^kqp�

^ob�qeb�jlpq�bc#`qfsb�fk�bke^k`fkd�pvpqbjf`�mbpqf`fab�mbkbqo^qflk�lc�ib^c�̀ rqf`ibp
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%'El`hi661&+

Qebob�^ob�j^kv�[ombp�lc�̂ agrs^kqp�fk`irafkd�mbkbqo^qfkd�̂ agrs^kqp)�pmob^abo*�

pqf`hbo�^agrs^kqp�^ka�jfkbo^i�lfip+�Mbkbqo^qfkd�^agrs^kqp�^ob�proc^`q^kqp�tef`e�̂ ob�

clojri^qba�pmb`f^iiv�ql�fk`ob^pb�qeb�mbkbqo^qflk�lc�mbpqf`fabp�qeolrde�mi^kq�`rqf`ibp�

%'El`h�.661&+�Qefp�fk`ob^pba�mbkbqo^qflk�fp�m^oqf`ri^oiv�fjmloq^kq�clo�pvpqbjf`�

mbpqf`fabp�tef`e�abmbka�lk�qeb�qo^kpil`^qflk�lc�qeb�^`qfsb�fkdobafbkq�qeolrde�qeb�mi^kq�

> o�bc#`qfsb�`lkqoli�%?lejlkq�/---&+�Pmob^abo*pqf`hbop�^ob�^klqebo�qvmb�lc�pro#`q^kq�

^agrs^kq�qe^q�fk`ob^pbp�qeb�^aebpflk�lc�mbpqf`fabp�ql�clif^db+�Qefp�fk`ob^pba�^aebpflk�klq�

lkiv�fk`ob^pbp�qeb�nr^kqfqv�lc�mbpqf`fabp�tef`e�fp�^_plo_ba�_v�qeb�mi^kq�_rq�^ipl�

ab`ob^pbp�qeb�^jlrkq�lc�mbpqf`fab�Tff`e�fp�ilpq�qeolrde�bs^mlo^qflk)�riqo^sflibq�ifdeq�

abdo^a^qflk)�^ka�o^fkc^ii�%'El`h�.6618�?lejlkq�/---&+�Jfkbo^i�lfip�^`q�fk�^�pfjfi^o�

j^kkbo�̂ p�mbkbqo^qfkd�^o[rs^kqp�^ka�fk`ob^pb�qeb�mbkbqo^qflk�lc�mbpqf`fabp�qeolrde�mi^kq�

`rqf`ibp�%Cobb�bq�^i+� .6638�Eloltfqw�bq�^i+� .6648�'El`h�.661&+�@fqltbqq�Mirpà)�IF�4--à)�

^ka�Prmboflo�4-�Lfià�^ob�^ii�`ljjlkiv�rpba�^agrs^kqp�fk�qeb�mbpqf`fab�fkarpqov+

@fqltbqq�Mirp'�fp�^�t^qbo*plir_ib�klk*flkf`�pmob^abo*pqf`hbo�̂ agrs^kq�tef`e�fp�

`ljmlpba�lc�l`qvimebkluvmlivbqeluvbqe^kli�%'?>PC�.665&+�@fqltbqq�Mirpà�fk`ob^pbp�

qeb�^aebpflk�l c�mbpqf`fabp�ql�mi^kq�`rqf`ibp�^ka�fk`ob^pbp�qeb�tbqq^_fifqv�lc�qeb�mbpqf`fab�

ql�arpqv)�t^[no�̂ ka�e^fov�mi^kq�pro>`bp�%'?>PC�.665&+�Qeb�fk`ob^pba�^aebpflk�molsfaba�

_v�@fqltbqq�Erpà�ab`ob^pbp�qeb�^jlrkq�lc�mbpqf`fab�tef`e�aofmp�lcC�clif^db�cliiltfkd�

^m[af`^elk�qerp�fk`ob^pfkd�qeb�mbpqf`fab$p�bc?`^`v�%'?>PC�.665&+

IF�4--à�fp�^�klk*�flkf`)�mbkbqo^qfkd)�qo^kpil`^qfkd�proc^`q^kq�^ka� ^`[rpqbo�

saff`e�fp�`ljmlpba�lc�melpc>^qfavi`elifkb)�jbqevi^`bqf`�^`fa�̂ ka�̂ iinf�mlivluvbqevibkb
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bqebo�%'Ilsbi^ka�Fkarpqofbp�/--/&+�Qeb�i^_bi�clo�qefp�^o[rs^kq�ob`ljjbkap�rpb�tfqe�

mbpqf`fabp�qe^q�obnrfob�tbqqbo,pmob^a^[�lo�^oìrs^kq�lfi+�IF�4--'�fp�^ipl�^mmolmof^qb�clo�rpb�

tfqe�e^oa�lo�̂ ih^ifkb�t^qbo�tebob�^�mE�̂ agrpqjbkq�fp�kbbaba�ql�mobsbkq�̂ ih^ifkb�

evaolivpfp�%'Ilsbi^ka�Fkarpqofbp�/--/&+

Prmboflo�4-�Lfi'�fp�^�̀ ljjlkiv�rpba�jfkbo^i�lfi�pro>`q^kq�̀ ljmofpba�lc� 64"�

ifdeq�^ka�eb^sv�m^o^c?kf`�afpqfii^qbp�^ka�0"�bjripfDbo�%'?bi^r�/--.&+�eo�^aafqflk�ql�

_bfkd�rpba�^p�^o[rs^kqp�tfqe�mbpqf`fabp)�jfkbo^i�lfip�pr`e�^p�Prmboflo�4-�Lfi'�^ob�^ipl�

`ljjlkiv�rpba�ql�obar`b�qeb�pmob^a�lc�klk*mbopfpq^kq�sforpbp)�pr`e�^p�MSV)�fk�mlq^ql�

`olmp�%'Af^jlka�bq�^i+� .663&+�Jfkbo^i�lfip�obar`b�qeb�pmob^a�lc�sforpbp�_v�fkqbocbofkd�

tfqe�qeb�qo^kpjfppflk�lc�sfo^i�m^oqf`ibp�3lj�^caffa�pqvibqp�ql�mi^kqp�arofkd�mol_fkd+�Sfo^i�

m^oqf`ibp�^ob�t^peba�lcc�lc�qeb�pqvibqp�lc�̂ mefap�arofkd�mol_fkd�^`qfsfqv�%Df_plk�bq�^i+�

.6518�'Pro^kvf�.666&+�Prmboflo�4-�Lfià�fp�qluf`�ql�^nr^qf`�lod^kfpjp�^ka�pelria�klq�_b�

rpba�kb^o�t^qbo�%'?bi^r�/--.&+
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@e^mqbo�/7�I^_lo^qlov�Pqrafbp[�>mefa�?be^sflro�>cqbo�Bumlprob�ql�Cricfiià�^ka
PBGSi�Jlomelildf`^i�Pqrav

/+-�FKQOLAR@QFLK

Cricfiià�2-�TD�fp�^�kbt)�efdeiv�pbib`qfsb�^mef`fab�qe^q�fp�`roobkqiv�_bfkd�

`lkpfaboba�clo�obdfpqo^qflk�fk�@^k^a^+�Qefp�molar`q�fp�^iob^av�obdfpqboba�clo�rpb�fk�qeb�

Rkfqba�Pq^qbp�^ka�fk�Brolmb+�Cricfiià�e^p�^�ilt�fjm^`q�lk�_bkbcf`f^i�lod^kfpjp)�tef`e�

j^hbp�fq�̂ �prfq^_ib�mbpqf`fab�clo�Fkqbdo^qba�Mbpq�J^k^dbjbkq�moldo^jp�%CiÑ`hfdbo�bq�^i+�

.66/&+�Cricfiià�`lkq^fkp�qeb�^`qfsb�fkdobafbkq�mvjbqolwfkb�%Hofpqfkpplk�.661&�tef`e�

_bilkdp�ql�^�kbt�`i^pp�lc�̀ ebjf`^i�mbpqf`fabp�`^iiba�qeb�mvofafkb�^wljbqefkbp�

%Hofpqfkpplk�.6618�E^oobtfgk�^ka�H^vpbo�.664&+�Cricfiià�albp�klq�buboq�^�dbkbo^i�qluf`�

bccb`q�lk�^mefap�_rq�fkpqb^a�fkslhbp�^kqfcbba^kq�̂ `qfsfqv� %CiÑ`hfdbo�bq� î+� .66/8�

Hofpqfkpplk�.6618�E^oobtfgk�^ka�H^vpbo�.664&+�Mvjbqolwfkb�q^odbqp�kboslrp�pvpqbj�

obdri^qflk�lc�qeb�`f_^of^i�s^isbp)�qeb�clla�mrjm�^ka�qeb�p^ifs^ov�mrjm�%E^oobtfgk�^ka�

H^vpbo�.664&+�Fjjbaf^qbiv�cliiltfkd�mvjbqolwfkb�bumlprob)�^mefap�`b^pb�mol_fkd�^ka�

`lkpbnrbkqiv�pqlm�cbbafkd�%CiÑ`hfdbo�bq�^i+� .66/8�E^oobtfgk�̂ ka�H^vpbo�.664&+�Fk�qebpb�

`^pbp)�pq^os^qflk�l``rop�tfqefk�qtl�ql�cfsb�a^vp�%CiÑ`hfdbo�bq�̂ i+� .66/8�E^oobtfgk�^ka�

H^vpbo�.664&+

Fq�fp�qeb�^kqfcbba^kq�^`qfsfqv�lc�Cricfiià�qe^q�j^hbp�qefp�molar`q�^k�bccb`qfsb�

^mef`fab)�_b`^rpb�fq�fp�qeolrde�mol_fkd�^ka�cbbafkd�lk�mi^kqp�qe^q�^mefap�mf`h�rm�^ka�

qo^kpjfq�mlq^ql�sforpbp�%?i^`hj^k�.6418�J^qqebtp�.65.8�B^pqlm�.6508�M^oov�.66-&+�

Bsbk�qelrde�^mefap�ifsb�clo�^�cbt�a^vp�cliiltfkd�bumlprob�ql�Cricfiià)�qebv�al�klq�cbba�

^ka�^ob�qebobclob�fk`^m^_ib�lc�pmob^afkd�sforpbp�ql�mlq^ql�mi^kqp�%E^oobtfgk�^ka�H^vpbo�

.664&+�@lkqoliifkd�^mefa�mlmri^qflkp�fp�fjmloq^kq�ql�qeb�mlq^ql�fkarpqov)�^p�^mefap�^ob
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qeb�sb`qlop�obpmlkpf_ib�clo�qeb�qo^kpjfppflk�lc�j^kv�^dof`riqro^iiv�fjmloq^kq�sforpbp�

pr`e�^p�MSV�^ka�MIOS�%Afulk�.6408�?i^`hj^k�.6418�B^pqlm�.6508�Mbqbop�.6548�M^oov�

.66-8�?bok^oa�bq�^i+� .6608�Prqfa�bq�^i)� .666&+

>iqelrde�qeb�^kqfcbba^kq�^`qfsfqv�lc�Cricfiià�e^p�_bbk�abp`of_ba�_v�CiÑ`hfdbo�bq�

î+� %.66/&)�E^oobtfgk�^ka�H^vpbo�%.664&)�^ka�'Kls^oqfp�@olm�Molqb`qflk�%.665&)�alr_qp�

^_lrq�qeb�`lkpfpqbk`v�lc�qefp�jlab�lc�̂ `qflk�tbob�o^fpba�^q�qeb�Kloqeb^pq�Mlq^ql�

Qb`eklildv�Clorj�fk�@e^oilqqbqltk)�/--.�%P^o^e�Pqbt^oq)�mboplk^i�l_pbos^qflk&+�

?bclob�Cricfiià�fp�ob`ljjbkaba�ql�mlq^ql�c^ojbop�lk�Mofk`b�Bat^oa�Fpi^ka)�fq�fp�

fjmloq^kq�ql�sbofcv�tebqebo�lo�klq�^mefap�`b^pb�cbbafkd�̂ cqbo�bumlprob�ql�qefp�`ebjf`^i+�

Qebob�fp�pljb�pmb`ri^qflk�qe^q�^mefap�bumlpba�ql�mvjbqolwfkb�elia�qebfo�mol_lp`fp�fk�^k�

^iqboba�j^kkbo�%E^olia�Tofdeq)�mboplk^i�`ljjrkf`^qflk&+�Eltbsbo)�Pvkdbkq^�fp�

rk`boq^fk�tebqebo�qefp�fp�arb�ql�jlomelildf`^i�`e^kdbp�ql�qeb�cbbafkd�m^oqp�lc�̂ mefap�

fkar`ba�_v�mvjbqolwfkb)�lo�tebqebo�fq�fp�^�pvjmqlj�lc�mvjbqolwfkbíp�bccb`q�lk�qeb�

`f_^of^i�s^isbp)�qeb�clla�mrjm�^ka�qeb�p^ifs^ov�mrjm�%E^olia�Tofdeq)�mboplk^i�

`ljjrkf`^qflk&+

Qeb�^mefa�mol_lp`fp�fp�^�jlafcfba�i^_frj�tef`e�̀ lkq^fkp�qeb�j^kaf_ri^o�^ka�

j^ufii^ov�pqvibqp�tfqefk�^�i^_f^i�dollsb�qe^q�orkp�^kqbofloiv�^ilkd�qeb�mol_lp`fp�%Afulk�

.640&+�Qeb�^mefa�mol_lp`fp�fp�pbdjbkqba�^ka�fp�^qq^`eba�ql�qeb�^mefa�eb^a�fk�colkq�lc�

^ka�fk�_bqtbbk�qeb�cfopq�`lu^b�%Afulk�.665&+�Tebk�fk^`qfsb)�qeb�pqvibqp�obj^fk�fkpfab�

qeb�i^_f^i�dollsb�lc�qeb�mol_lp`fp�tef`e�e^kdp�rkabokb^qe�qeb�qelo^u�m^o^iibi�ql�qeb

Obcbop�ql�̂ �obcbobk`b�colj�^�`ljm^kv�jlkldo^me)�dlsbokjbkq�tb_pfqb�lo�rkfsbopfqv�
tb_pfqb+
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^mefa�_lav�%?i^`hj^k�.641&+�Tefib�cbbafkd)�qeb�mol_lp`fp�jlsbp�ql�^�mlpfqflk�

mbombkaf`ri^o�ql�qeb�^mefa�_lav)�^ka�qeb�pqgabqp�molqorab�colj�qeb�bka�lc�qeb�mol_lp`fp�

fkql�mi^kq�qfpprb�%Afulk�.640&+�Qeb�i^pq�pbdjbkq�lc�qeb�i^_frj�fp�pj^iibo�qe^k�qeb�lqebop�

^ka�arofkd�cbbafkd�fp�mrpeba�_^`h�fkql�qeb�lqebo�i^odbo�pbdjbkqp�%Afulk�.640&+�Q^`qfib�

ob`bmqlop�^ob�clrka�^q�qeb�bka�lc�qifb�mol_lp`fp�^ka�qebpb�pbkpfii^�^fa�fk�cfkafkd�ib^c�

sbfkp�tebob�^mefap�mobcbo�ql�cbba�%Afulk�.665&+�>�i^_f^i�m^im�buqbkap�lsbo�qeb�cfopq�

pb`qflk�lc�qeb�i^_f^i�dollsb�tebob�qeb�mol_lp`fp�buqbkap�lrqt^oap�colj�qeb�^mefa�_lav+

Qeb�l_gb`qfsbp�lc�qefp�pqrav�^ob7� .&�ql�sbofcv�qe^q�̂ mefap�`b^pb�cbbafkd�^cqbo�

bumlprob�ql�Cricfiià�bsbk�qelrde�qebv�j^v�obj^fk�^ifsb�clo�pbsbo^i�a^vp�^ka�/&�ql�

abqbojfkb)�rpfkd�P`^kkfkd�Bib`qolk�Jf`olp`lmv)�tebqebo�Cricfiià�fkar`bp�^kv�sfpf_ib�

jlomelildf`^i�`e^kdbp�ql�qeb�mol_lp`fp�lc�̂ mefap+

04

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



WGFJ>QB?i>i#gRjA>jBQE@J?�

+'*'*�6bZ[Ve

Dobbk�mb^`e�^mefap)�.AB@>�<4=>8204!�tbob�l_q^fkba�colj�>dof`riqrob�^ka�>dof*

clla�@^k^a^)�Mlq^ql�Obpb^o`e�@bkqob)�Cobabof`qlk�`lroqbpv�lc�Ao+�Dfiibp�?lfqb^r+�Mlq^ql�

^mefap)�*@<7;=1804�902=;>8<7@9!�tbob�`liib`qba�colj�^�mlq^ql�cfbia�fk�Kbt�>kk^k�

Mofk`b�Bat^oa�Fpi^ka+�>mefap�tbob�j^fkq^fkba�lk�mlq^ql�ib^sbp�fk�mbqof�afpebp)�lo�lk�

mlq^ql�mi^kqp�tef`e�tbob�hbmq�fk�^�doltqe�`e^j_bo�pbq�^q�/.Ö�@)�5-"�erjfafqv)�^ka�lk�^�

ifdeq,a^oh�p`ebarib�lc�.1,.-�elrop+

+'*'+�GbdSh[`n

>�qeobb*mlfkq�E^oaf�pmo^vbo�tfqe�ci^q�c^k�klwwibp�^ka�/�^qj�mobpprob�rpfkd�1-+2�

ifqobp�lc�t^qbo,eb`q^ob,pmo^v�slirjb�t^p�rpba�ql�^mmiv�Cricfiià�^mef`fab�ql�Pebmlav�^ka�

Orppbq�?ro_^kh�mlq^qlbp�fk�^�cfbia�fk�Kbt�>kk^k)�Mofk`b�Bat^oa�Fpi^ka�%13Ö�/2$�56 �K8�

30Ö�1-$�20 �T&+�Cricfiià�t^p�^mmifba�^q�qeb�i^_bi�o^qb�lc�.63�do^jp,eb`q^ob+�@fqltbqq�

Mirpà)�^�klk*flkf`�pmob^abo�pqf`hbo�t^p�rpba�^p�^k�^agrs^kq�fk�pljb�qob^qjbkqp�%Q^_ib�

/+-&)�^ka�t^p�^aaba�^q�qeb�o^qb�lc�.� ifqob,.---�ifqobp�lc�pmo^v�slirjb+�IF�4--'�t^p�rpba�

^p�^k�^agrs^kq�fk�lqebo�qob^qjbkqp�%Q^_ib�/+-&)�^ka�t^p�^mmifba�^q�qeb�i^_bi�o^qb�lc�2�

ifqobp,.---�ifqobp�lc�pmo^v�slirjb+�Kl�o^fkc^ii�l``rooba�tfqefk�^q�ib^pq�./�elrop�lc�̂ kv�

SbbZaq_ '̀

/+.+0�Cbbafkd�Bs^ir^qflk�%/--..

Qeobb�qof^ip�lc�qefp�bumbofjbkq�tbob�`lkar`qba�arofkd�/--.)�^ka�b^`e�qof^i
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Qof^i S^ofbqv Qob^qjbkq Ib^cibqp >mefap,Ib^cibq

Qof^i� . Pebmlav @lkqoli 0 *)

Pebmlav ;g^X[^^r�8[faiWffr 0 *)

Orppbq
?ro_^kh

@lkqoli 0 *)

Orppbq
?ro_^kh

Cricfiià 0 *)

Qof^i�/ Pebmlav @lkqoli 0 *)

Pebmlav ;g^X[^^%��0))% 0 *)

Orppbq
?ro_^kh

@lkqoli 0 *)

Orppbq
?ro_^kh

Cricfiià$[$ç' 0 *)

F k ^ i i Pebmlav @lkqoli 0 *)

Pebmlav� + Cricfii' 0 *)

Pebmlav Cricfii'� âÖ' 0 *)

Orppbq
?ro_^kh

@lkqoli 0 *)

Orppbq
?ro_^kh

Cricfii' 0 *)

Orppbq
?ro_^kh

Cricfii' 0 *)
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fk`iraba�^�s^ofbqv�lc�qob^qjbkqp�%Q^_ib�/+-&+�Cloqv*bfdeq�elrop�cliiltfkd�qob^qjbkq�tfqe�

Cricfiià�^mef`fab)�qeobb�ib^cibqp�tbob�`liib`qba�colj�b^`e�lc�qeb�qob^qjbkq�dolrmp+�Qeb�

ib^cibqp�tbob�j^fkq^fkba�fk�cilofpq�t^qbo�mf`hp�arofkd�qo^kpmloq�ql�qeb�i^_+�Fk�qeb�i^_)�

ib^cibqp�tbob�mi^`ba�fk�sf^ip�cfiiba�tfqe�t^qbo�^ka�b^`e�ib^cibq�t^p�qebk�mi^`ba�fk�^�

pbm^o^qb�mbqof�afpe+�Qbk�^mefap�tbob�mi^`ba�fk�b^`e�mbqof�afpe+�Mbqof�afpebp�tbob�mi^`ba�

o^kaljiv�fk�`ib^o�qrmmbot^ob�`lkq^fkbop�tef`e�tbob�hbmq�fk�^�doltqe�`e^j_bo�pbq�̂ q�/.Ö�

@)�5-"�erjfafqv)�^ka�lk�^�ifdeq,a^oh�p`ebarib�lc�.1,.-�elrop+�B^`e�mbqof�afpe�t^p�

`eb`hba�bsbov�/1�elrop�clo�pbsbk�a^vp+�Qeb�krj_bo�lc�̂ mefap�cbbafkd)�dfsfkd�_foqe)�

t^ihfkd�lk�qeb�ib^c)�t^ihfkd�lk�qeb�afpe)�^ka�qeb�krj_bo�lc�ab^a�^mefap�t^p�bs^ir^qba�

b^`e�a^v+�>k�^mefa�t^p�`lkpfaboba�ql�_b�cbbafkd�fc�fqp�pqvibq�e^a�mbkbqo^qba�qeb�ib^c+�

>mefa�_be^sflro�^cqbo�bumlprob�ql�Cricfiià�t^p�jlkfqloba�fk�^ii�qob^qjbkqp�_v�l_pbosfkd�

^mefap�qeolrde�^�jf`olp`lmb�arofkd�qeb�cbbafkd�bs^ir^qflk�qof^ip+�>mefap�tbob�l_pbosba�

fjjbaf^qbiv�cliiltfkd�bumlprob�ql�Cricfiià�^ka�^q�o^kalj�fkqbos^ip�qeolrdelrq�qeb�

bumbofjbkq+�Sfablp�tbob�^ipl�ob`loaba�lc�̂ mefap�rpfkd�qeb�Cfubo^'�pvpqbj�ql�jlkfqlo�

^mefa�_be^sflro�̂ cqbo�bumlprob�ql�Cricfiià+�Qebpb�sfablp�tbob�qebk�sfbtba�ql�l_pbosb�

^mefa�_be^sflro�^cqbo�bumlprob�ql�Cricfiià+

/+.+1� Pq^qfpqf`^i�>k^ivpfp

A^fiv�m^qqbokp�fk�^mefa�^_rka^k`b�tbob�bs^ir^qba�_v�milqqfkd�qeb�qlq^i�krj_bo�lc�

^mefap�qe^q�tbob�^ifsb�fk�qeb�qob^qjbkq�dolrmp�lk�b^`e�a^v+�Lkb*t^v�^k^ivpfp�lc�

s^of^k`b�%>KLS>&�t^p�rpba�ql�`ljm^ob�qeb�krj_bo�lc�cbbafkd�^mefap�^jlkd�qob^qjbkq�

dolrmp�lk�a^v�qtl�^ka�a^v�pbsbk�^p�tbii�^p�ql�`ljm^ob�^mefa�prosfs^i�^jlkd�qob^qjbkq
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dolrmp+�Fk�`^pbp�tebob�qeb�a^q^�tbob�klq�kloj^i)�^ka�`lria�klq�_b�kloj^ifwba�_v�

qo^kpcloj^qflkp)�_rq�^ii�lqebo�^pprjmqflkp�lc�qeb�>KLS>�tbob�jbq)�qeb�klk*m^o^jbqof`�

bnrfs^ibkq�lc�qeb�lkb*t^v�>KLS>)�qeb�Horph^i*T^iifp�qbpq�t^p�rpba�%Pmobkqi6568�

Avqe^j�.666&+� Fk�`^pbp�tebob�>KLS>�lo�Horph^i*T^iifp�qbpqp�fkaf`^qba�qe^q�qebob�t^p�

^�pfdkfcf`^kq�ibsbi�lc�s^of^k`b�^jlkd�dolrmp)�q*qbpqp�^ka�J^kk*Tefqkbv*�R�qbpqp�%qeb�

klk*m^o^jbqof`�bnrfs^ibkq�lc�qeb�q*qbpq&�tbob�rpba�ql�abqbojfkb�tef`e�qob^qjbkq�dolrmp�

tbob�pfdkfcf`^kqiv�afccbobkq�colj�lkb�^klqebo�%Avqe^j�.666&+�?lkcbolkkf�`loob`qflkp�

tbob�mboclojba�clo�^ii�jriqfmib�`ljm^ofplkp�ql�^slfa�qeb�mlppf_fifqv�lc�fkci^qfkd�qeb�qvmb�

.�boolo�%Jfiqlk�.66/8�D+B+�A^ii^f)�@efbc�Pq^qfpqf`f^k)�Qrcqp�Rkfsbopfqv)�4..�T^pefkdqlk�

Pqobbq)�?lpqlk�J^pp^`erpbq)�-/...*.2/1)�mboplk^i�`ljjrkf`^qflk&+�Fk�`^pbp�tebob�a^q^�

tbob�kloj^i�_rq�dolrmp�e^a�^k�rkbnr^i�s^of^k`b)�lkb*t^v�>KLS>�t^p�mboclojba�

rpfkd�Arkkbqq�Q0�mlpq*el`�qbpqp�%Arlkbqq�.65-&+

/+.+2� Mol_lp`fp�Jlomelildv�@ljm^ofplk�%/--..

Cfcqbbk�dobbk�mb^`e�^mefap�%2�^mefap,ib^c&�tbob�mi^`ba�lk�mlq^ql�ib^sbp�qe^q�e^a�

_bbk�`liib`qba�colj�qeb�cfbia�^cqbo�qeb�`olm�e^a�_bbk�qob^qba�tfqe�Cricfiià+�Qtbkqv�cfsb�

lqebo�^mefap�%2�^mefap,ib^c&�tbob�mi^`ba�fk�mbqof�afpebp�lk�mlq^ql�ib^sbp�qe^q�tbob�klq�

qob^qba�tfqe�Cricfiià+�>mefap�tbob�^ipl�^iiltba�ql�cbba�lk�qebpb�ib^sbp+�>mefap�lk�qeb�

Cricfii'�qob^qba�ib^sbp�tbob�`liib`qba�colj�qeb�mbqof�afpebp�^cqbo�qebv�tbob�bfqebo�ab^a)�

lo�buiff_fqfkd�̂ kqfcbbabkq�_be^sflro�colj�bumlprob�ql�Cricfii'�sf^�cbbafkd+�>mefap�

cbbafkd�lk�qeb�`lkqoli�ib^sbp�tbob�^ipl�`liib`qba�^q�qeb�p^jb�qfjb+�>�dolrm�lc�clro�

^mefap�tbob�mi^`ba�fk�^�mbqof�afpe�s,fqelrq�^kv�ib^sbp�^ka�tbob�`liib`qba�lk`b�qebv�e^a

1.
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pq^osba�ql�ab^qe+�Ql�bkprob�qe^q�qebpb�^mefap�afba�colj�pq^os^qflk�^ka�klq�abppf`^qflk)�

jlfpq�cfiqbo�m^mbo�t^p�mi^`ba�fk�qeb�mbqof�afpe+�Qefp�dolrm�t^p�fk`iraba�ql�bkprob�qe^q�

qeb�mol`bpp�lc�pq^os^qflk�fqpbic�afa�klq�fkar`b�^kv�jlomelildf`^i�`e^kdbp�fk�^mefa�

jlrqem^oqp+�Qeb�^mefap�qe^q�e^a�pq^osba�ql�ab^qe�rpfkd�qefp�jbqela�tbob�jfuba�fk�tfqe�

qeb�`lkqoli�dolrm�_bclob�_bfkd�bu^jfkba+

>ii�^mefap�colj�b^`e�dolrm�tbob�cfuba�fk�clojbifk*^`bqf`*^`fa*^i`leli�^ka�tbob�

qebk�abevao^qba�fk�^�do^aba�bqe^kli�pbofbp�colj�4-"�ql�.--"+�Pmb`fjbkp�tbob�`ofqf`^i�

mlfkq�aofba�rpfkd�@L8�^p�qeb�qo^kpfqflk^i�cirfa�fk�^�jlabi�/5�---�I>AAà�`ofqf`^i�mlfkq�

aovbo+� Pmb`fjbkp�tbob�jlrkqba�lk�pqr_p)�dolrkaba�tfqe�pfisbo�m^fkq)�qebk�`l^qba�tfqe�

0--�>kdpqoljp�lc�dlia*�m^ii^afrj�rpfkd�^�Abkqlk�S^`rrj�Abph�Eà�pmrqqbo*`l^qbo+�

Pmb`fjbkp�tbob�bu^jfkba�tfqe�^�@^j_ofadb�Pqboblp`^k�3-1à�p`^kkfkd�bib`qolk�

jf`olp`lmb)�^ka�qeboj^i�mofkqp�lc�qeb�afdfq^i�PBJ�fj^dbp�tbob�^`nrfoba�rpfkd�

PBJF@>MPà�plcqt^ob�^ka�molar`ba�rpfkd�^�Jfqpr_fpef�M34Rà�sfabl�`lmv�mol`bpplo+

Qeb�jlomelildv�lc�qeb�mol_lp`fp�clo�b^`e�^mefa�pmb`fjbk�t^p�bu^jfkba�rkabo�

PBJ�^ka�t^p�`ljm^oba�sfpr^iiv�clo�jlomelildf`^i�afpm^ofqfbp�colj�b^`e�lqebo�^ka�colj�

qeb�jlomelildf`^i�abp`ofmqflkp�clrka�fk�qeb�ifqbo^qrob+�Qeb�cliiltfkd�`e^o^`qbofpqf`p�

tbob�fksbpqfd^qba�clo�b^`e�pmb`fjbk7�tebqebo�qeb�pqvibqp�tbob�molqorafkd�colj�qeb�

mol_lp`fp)�tebqebo�qeb�i^_f^i�m^im�t^p�bibs^qba�lo�`ilpba)�^ka�tebqebo�qebob�tbob�^kv�

l_sflrp�sfpr^i�abclojfqfbp�fk�qeb�mol_lp`fp+

1/
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/+/� OBPRIQP

/+/+.�Cbbafkd�Bs^ir^qflk�c/--A

Fk�^ii�lc�qeb�bumbofjbkqp�fk�qefp�pb`qflk)�qifbob�tbob�kl�pfdkfcf`^kq�afccbobk`bp�fk�

bfqebo�cbbafkd�lo�^mefa�prosfslopefm�lk�Pebmlav�lo�Orppbq�?ro_^kh�ib^sbp)�pl�a^q^�cflj�

qeb�qtl�mlq^ql�s^ofbqfbp�tbob�`lj_fkba�fkql�lkb�dolrm+

/+/+.+.�Qof^i�Lkb�FCricfiià� dv� lc�qeb�bumbofjbkq)�qeb�^mefa�`lkqoli�lc

Cricfiià�t^p�bsfabkq+�Qebob�tbob�lkiv�^�pj^ii�krj_bo�lc�̂ mefap�cbbafkd�fk�qeb�Cricfiià�

qob^qba�dolrm)�tebob^p�jlpq�^mefap�fk�qeb�`lkqoli�dolrm�tbob�pqfii�cbbafkd�^q�qefp�qfjb+�

Lkiv�qeobb�lc�qeb�22�ifsfkd�^mefap�tbob�cbbafkd�lk�ib^cibqp�pmo^vba�tfqe�C r i c f i i à^ q �

qefp�mlfkq�`ljm^oba�ql�..1�lc�qeb�./0�ifsfkd�^mefap�cbbafkd�lk�qeb�rkqob^qba�`lkqoli�

ib^cibqp�%Cfdrob�/+-&+� Qeb�afccbobk`b�_bqtbbk�cbbafkd�fk�`lkqoli�^ka�Cricfiià�

qob^qjbkq�dolrmp�t^p�pq^qfpqf`^iiv�pfdkfcf`^kq�%Horph^i*�T^iifp�m9-+-2&�^p�t^p�qeb�

afccbobk`b�fk�qeb�krj_bo�lc�ifsfkd�^mefap�fk�`lkqoli�^ka�Cr i c f i i àq o b ^ qjbk q �dolrmp�

%>KLS>8�m9-+-2&+

?v�a^v�pbsbk+�Cricfiià�lccboba�`ljmibqb�^mefa�`lkqoli+�Qebob�tbob�kl�^mefap�

l_pbosba�cbbafkd�lk�qeb�C r i c f i i à q o b ^ q b a �ib^sbp�^ka�30.�^mefap�cbbafkd�lk�qeb�

rkqob^qba�`lkqoli�ib^sbp�%Cfdrob�/+-&+�Qefp�afccbobk`b�t^p�pq^qfpqf`^iiv�pfdkfcf`^kq�

%Horph^i*T^iifp8�m9-+-2&+�?v�a^v�pbsbk)�qebob�tbob�qtl�ifsfkd�^mefap�lk�qeb�

Cricfi�.à[''Ö$[ëà�qob^qba�ib^sbp�^ka�30.� ifsfkd�^mefap�lk�qeb�rkqob^qba�`lkqoli�ib^sbp+�Qefp�

afccbobk`b�t^p�^ipl�pq^qfpqf`^iiv�pfdkfcf`^kq�%>KLS>8�m9-+-2&+
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%,&
. 0
+@

5

#*$

B
0

/� 0� 1� 2� 3 � 4�
A^vp

C@lkqoli@ fqltbqq� ( �CCricfii@fqltbqq

I@lkqoli@fqltbqq ICricfii@fqltbqq

Cfdrob�/+-+�Qof^i�.+�I^_�_^pba�cbbafkd�bs^ir^qflk�pqrav+�>�`ljm^ofplk�lc�qeb�
cbbafkd�%C&�^ka�krj_bo�lc�ifsfkd�%I&�^mefap�fk�`lkqoli�^ka�Cricfiià�
dolrmp+�Klqb�qe^q�qeb�ëC@lkqoli@fqltbqqí�^ka�qeb�ëI@lkqoli@fqltbqqí�ifkbp�
lsboi^m+�>ii�ifsfkd�^mefap�fk�qeb�`lkqoli�dolrm�tbob�cbbafkd+
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/+/+.+/� Qof^i�Qtl� ?v�a^v�qtl�qebob�tbob�sbov�cbt�^mefap�cbbafkd�lk

qeb�Cricfiià�qob^qba�ib^cibqp+�>ii� .-�ifsfkd�^mefap�tbob�cbbafkd�lk�qeb�Cricfiià� qob^qba�

ib^sbp�^ka�^ii�33�ifsfkd�^mefap�tbob�cbbafkd�lk�qeb�rkqob^qba�`lkqoli�ib^sbp�%Cfdrob�/+.&+�

Qefp�afccbobk`b�t^p�pq^qfpqf`^iiv�pfdkfcf`^kq�%>KLS>8�m9-+-2&+

?v�a^v�bfdeq�Cricfiià�lccboba�`ljmibqb�^mefa�`lkqoli+�Qebob�tbob�kl�^mefap�

l_pbosba�cbbafkd�lk�qeb�Cricfii'� qob^qba�ib^sbp+�Eltbsbo)�qebob�tbob�pqfii�./�ifsfkd�

^mefap�obj^fkfkd�fk�qefp�dolrm+�Fk�qeb�`lkqoli�dolrmp)�055�lc�qeb�202�ifsfkd�^mefap�tbob
F

l_pbosba�cbbafkd�lk�qeb�rkqob^qba�`lkqoli�ib^sbp�%Cfdrob�/+.&+�Qeb�afccbobk`b�fk�cbbafkd�

_bqtbbk�`lkqoli�^ka�Cricfiià� dolrmp�t^p�pq^qfpqf`^iiv�pfdkfcf`^kq�%Horph^i*T^iifp8�

m9-+-2&�^p�t^p�qeb�afccbobk`b�fk�qifb�krj_bo�lc�ifsfkd�^mefap�_bqtbbk�`lkqoli�^ka
f

C r ic fii'  [ �dolrmp�%>KLS>8�m9-+-2[+

%#%#$&�Qof^i�Qeobb�cCricfiià�^ka�Cricfiià� .7�Qeb�p^jb�qobka�t^p�pbbk�^d^fk�fk�qof^i�

qeobb+�Lk�a^v�qtl)�.//�lc�qeb�./3�ifsfkd�^mefap�fk�qeb�`lkqoli�dolrm�tbob�cbbafkd+�>q�qeb�

p^jb�qfjb)�lkiv�1�lc�qeb�1/�ifsfkd�^mefap�fk�qeb�Cricfii'�dolrm�tbob�cbbafkd�tefib�lkiv�.�

lc�qeb�05�ifsfkd�^mefap�fk�qeb�Cricfiià'$'âà�dolrm�tbob�cbbafkd+�Qeb�krj_bo�lc�̂ mefap�

cbbafkd�fk�qeb�`lkqoli�dolrm�t^p�pfdkfcf`^kqiv�efdebo�qe^k�fk�qeb�Cricfiià�^ka�Cricfiià�

I.4--à�dolrmp�%>KLS>8�Arkkbqq�Q08�m9-)-2&+�Qebob�t^p�kl�pfdkfcf`^kq�afccbobk`b�

_bqtbbk�^mefa�cbbafkd�fk�Cricfiià�^ka�Cricfiià�' 'â�qob^qjbkqp�%>KLS>8�Arkkbqq�Q08�

m;-+-2&�%Cfdrob�/+/&+

Lk�a^v�pbsbk)�^ii�255�ifsfkd�^mefap�fk�qeb�`lkqoli�dolrm�tbob�cbbafkd+�>ii�0�lc�

qeb�ifsfkd�^mefap�fk�qeb�Cricfiià�dolrm�tbob�cbbafkd�lk�a^v�pbsbk�tefib�qebob�tbob�kl
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Cfdrob�/+/+�Qof^f�0+�I^_�_^pba�cbbafkd�}s^ir^qflk�pqrav+�>�`ljm^ofplk�lc�qeb�
krj_bo�lc�cbbafkd�%C&�^ka�ifsfkd�%I&�^mefap�fk�`lkqoli)�Cricfiià�^ka�Cricfiià�
@99�dolrmp� gpglqb�qe^q�ëC@lkqolQ)�̂ ka�ëI@lkqolií�obpriqp�lsboi^m�%kb^oiv�^ii�
ifsfkd�^mefap�fk�qeb�`lkqoli�dolrm�tbob�cbbafkd&+�Qeb�ëCCricfiií�^ka�
èCCricfiiIFQLL'�ifkbp�^ipl�lsboi^m�^p�al�qeb�ëICricfiií�^ka�qeb�ëICricfiiIFQLL'�
ifkbp�arb�ql�qeb�pfjfi^o�jlabp�lc�̂ `qflk�lc�qebpb�qob^qjbkq�dolrmp+
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ifsfkd�^mefap�fk�qeb�Cricfiià� dolrm+�>mefa�cbbafkd�fk�qeb�`lkqoli�dolrm�t^p�

pfdkfcf`^kqiv�efdebo�qe^k�fk�qeb�Cricfiià�^ka�Cricfiià� qob^qjbkqp�%>KLS>8�Arkkbqq�

Q08�m9-+-2&+� Qebob�t^p�kl�pfdkfcf`^kq�afccbobk`b�_bqtbbk�̂ mefa�cbbafkd�fk�Cricfiià�^ka�

C r i c f i i ' d o lrm p �%>KLS>8�Arkkbqq�Q08�m;-+-2&�%Cfdrob�/+/&+

/+/+.+1� >mefa�?be^sflro�%/--.&7�>mefap�_bd^k�qtfq`efkd�̂ cqbo�cbbafkd�lk�ib^sbp�

qob^qba�tfqe�Cricfiià�^p�b^oiv�^p�qtl�elrop�cliiltfkd�fkfqf^i�bumlprob�ql�qeb�`ebjf`^i+�

Qtfq`efkd�fkslisba�̂ mm^obkq�rk`lkqolii^_ib�jlsbjbkq�lc�ibdp�^ka�^kqbkk^b+�Bumlprob�

ql�Cricfiià�^ipl�ab`ob^pba�qeb�il`ljlqlov�jlsbjbkq�lc�̂ mefap8�j^kv�lc�qebj�pqlmmba�

t^ihfkd�̂ ka�jlsba�pifdeqiv�lkiv�fc�molaaba+�Tebk�^mefap�fk�qeb�Cricfiià�qob^qba�dolrmp�

afa�t^ih)�qebv�^mmb^oba�afplofbkqba�^ka�jlsba�fk�̂ k�rkpqb^av�j^kkbo+�Pljb�^mefap�

^mmb^oba�ql�obj^fk�fk�^�cbbafkd�mlpfqflk�tfqe�pqvibqp�c^`fkd�qeb�ib^c�̂ cqbo�Cricfiià�

bumlprob+�Eltbsbo)�`ilpbo�bu^jfk^qflk�obsb^iba�qe^q�pqvibqp�tbob�klq�mbkbqo^qfkd�qeb�

proc^`b�lc�qeb�ib^c+�>mefap�tbob�klq�l_pbosba�cbbafkd�^cqbo�qebfo�fkfqf^i�bumlprob�ql�

Cricfii'+�Kl�^mefap�tbob�l_pbosba�eliafkd�qebfo�mol_lp`fp�fk�^k�^iqboba�j^kkbo+�Qtl�

^mefap�d^sb�_foqe�^cqbo�lkb�a^v�lk�^�Cricfiià�qob^qba�ib^c+�Eltbsbo)�kl�Cricfiià�qob^qba�

^mefap�tbob�l_pbosba�dfsfkd�_foqe�^cqbo�qefp�qfjb�mbofla+

/+/+/� Mol_lp`fp�Jlomelildv�@ljm^ofplk�%/--..

Fk�_lqe�qeb�`lkqoli�^ka�Cricfiià�dolrmp)�qeb�i^_f^i�m^im�t^p�bfqebo�obpqfkd�^d^fkpq�

qeb�mol_lp`fp�^p�peltk�fk�Cfdrob�/+0�@)�lo�t^p�fk�^k�rmofdeq�mlpfqflk�tebob�qeb�m^im�^ka�

qeb�mol_lp`fp�tbob�klq�qlr`efkd�^p�peltk�fk�Cfdrob�/+0�A�%Q^_ib�/+.&+�Fk�^ii�`^pbp)�qeb
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mol_lp`fp�illhba�ifhb�qe^q�abp`of_ba�fk�qeb�ifqbo^qrob7�qeb�jlpq�molufj^i�pbdjbkq�t^p�

qeb�peloqbpq�^ka�tfabpq)�qeb�pb`lka�pbdjbkq�t^p�qeb�ilkdbpq)�qeb�qefoa�pbdjbkq�t^p�peloq�

^ka�tfabo�qe^k�qeb�pb`lka�pbdjbkq)�^ka�qeb�jlpq�afpq^i�pbdjbkq�t^p�qeb�k^ooltbpq�^ka�

q^mboba�qlt^oap�qeb�qfm+�Fk�bsbov�mol_lp`fp�qe^q�t^p�l_pbosba)�qeb�pqvibqp�afa�klq�buqbka�

lrq�lc�qeb�i^_f^i�dollsb�^q�qeb�qfm+�Eltbsbo)�fk�pljb�^mefap�fk�_lqe�dolrmp�qeb�pqvibqp�

molqoraba�colj�qeb�i^_f^i�dollsb�lc�qeb�pb`lka�pbdjbkq�^p�peltk�fk�Cfdrob�/+0�>�^ka�A�

%Q^_ib�/+.&+�Qebob�tbob�kl�sfpr^i�abclojfqfbp�fk�qeb�mol_lp`fp�lc�̂ kv�lc�qeb�`lkqoli�^ka�

Cricfii'�^mefap�%Q^_ib�/+.&+
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Cfdrob�/+0+�%Cfdrob�lk�m^db�2/&�Bu^jmibp�lc�̂ mefa�mol_lp`fpbp�fk�`lkqoli�^ka�Cricfiià�

qob^qba�dolrmp+�>+�>mefa�colj�`lkqoli�dolrm�tfqe�pqvibqp�%^oolteb^ap&�molqorafkd�colj�

qeb�mol_lp`fp�%m&�/--U+�?+�Cricfiià�qob^qba�^mefa�tfqe�qeb�mol_lp`fp�%m&�fk�obpqfkd�

mlpfqflk�/--U+�@+�>mefa�colj�qeb�`lkqoli�dolrm�tfqe�qeb�i^_f^i�m^im�%.&�obpqfkd�lk�qeb�

mol_lp`fp�%m&�2--U�A+�Cricfiià�qob^qba�^mefa�tfqe�qeb�i^_f^i�m^im�%.&�o^fpba)�^ka�pqvibqp�

%^oolteb^a&�molqorafkd�colj�qeb�mol_lp`fp�%m&�2--U+
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+�? �9>G8IGG>DC

/+0+.�Cbbafkd�Bs^ir^qflk�%/--..

Cbbafkd�fkef_fqflk�l``rooba�`lkpfpqbkqiv�fk�^mefap�bumlpba�ql�Cricfif'['í' $[ )�

Cricfiià[âàà)�^ka�Cricfiià�ibpp�qe^k�%'�elrop�cliiltfkd�bumlprob+�>cqbo�qebfo�cfopq�

bumlprob�ql�Cricfiià)�^mefap�afa�klq�obprjb�cbbafkd+�Qefp�sbofcfbp�lqebo�cfkafkdp�obmloqba�

fk�qeb�ifqbo^qrob�%CiÑ`hfdbo�bq�^i+� .66/8�E^oobtfgk�^ka�H^vpbo�.664&+�Jloq^ifqv�i^ddba�

_befka�cbbafkd�fkef_fqflk+�Qefp�t^p�bumb`qba�arb�ql�qeb�jlab�lc�̂ `qflk�lc�Cricfiià+

/+0+/�>mefa�?be^sflro�%/--..

Qeb�qtfq`efkd�^ka�afplofbkq^qflk�buef_fqba�_v�^mefap�^cqbo�bumlprob�ql�Cricfiià�

sf^�cbbafkd�fp�`lkpfpqbkq�tfqe�cfkafkdp�obmloqba�_v�obpb^o`ebop�^q�'Kls^oqfp�@olm�

Molqb`qflk�%.665_&+�Qeb�ab`ob^pba�jl_fifqv�buef_fqba�_v�^mefap�^cqbo�bumlprob�ql�

Cricfiià)�fk�m^oqf`ri^o�qeb�ifjfqba�t^ihfkd)�t^p�^ipl�l_pbosba�fk�^mefap�cliiltfkd�

bumlprob�ql�qeb�kf`lqvkfi�fkpb`qf`fab�fjfa^`ilmofa�%?lfqb^r�^ka�Lp_lok�.664&+�Qefp�

ifjfqba�jlsbjbkq�fp�dbkbo^iiv�^ppl`f^qba�tfqe�bumlprob�ql�^�mlfplk�%?lfqb^r�^ka�

Lp_lok�.664&+�Bsbk�qelrde�qeb�^`qflk�lc�Cricfii'�e^p�_bbk�^qqof_rqba�plibiv�ql�fqp�

^kqfcbba^kq�molmboqfbp�^ka�fq�fp�klq�`lkpfaboba�^�dbkbo^i�qlufk)�qeb�_be^sflro�buef_fqba�

_v�^mefap�^cqbo�bumlprob�ql�Cricfiià�fk�qefp�pqrav�j^v�fkaf`^qb�qe^q�mvjbqolwfkb�albp

e^sb�^�dbkbo^i�qluf`�bccb`q�lk�̂ mefap�fk�̂ aafqflk�ql�fqp�^kqfcbba^kq�molmboqfbp+
7

/+0+0�Mol_lp`fp�Jlomelildv�@ljm^ofplk�%/--..

Qebob�tbob�kl�sfpr^i�afpm^ofqfbp�fk�qeb�buqbok^i�jlomelildv�lc�qeb�^mefa
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mol_lp`fp�_bqtbbk�`lkqoli�^ka�Cricfiià�qob^qba�dolrmp+�Pljb�^mefap�fk�_lqe�dolrmp�e^a�

o^fpba�i^_f^i�m^imp�lo�pqvibqp�molqorafkd�colj�qeb�pb`lka�pbdjbkq�lc�qeb�mol_lp`fp+�Pfk`b�

qebpb�l_pbos^qflkp�tbob�obmloqba�fk�_lqe�dolrmp)�fq�fp�mol_^_ib�qe^q�qebpb�`e^kdbp�^ob�

^ppl`f^qba�tfqe�qeb�jbqelap�rpba�ql�mobm^ob�pmb`fjbkp�clo�PBJ+�Pfk`b�^mefap�fk�_lqe�

qeb�`lkqoli�^ka�Cricfiià�qob^qba�dolrmp�afba�colj�pq^os^qflk�_bclob�_bfkd�cfuba)�qefp�

pq^os^qflk�j^v�^ipl�e^sb�`lkqof_rqba�ql�qebpb�jlomelildf`^i�`e^kdbp+�Qeb�jlomelildv�

lc�̂ ii�mol_lp`fpbp�l_pbosba�fk�qefp�pqrav�tbob�pfjfi^o�ql� qeb�abp`ofmqflkp�lc�Afulk�

%.640&)�?i^`hj^k�%.641&�^ka�Afulk�%.665&+

>iqelrde�obmloqp�colj�Pvkdbkq^)�qeb�j^krc^`qrobo�lc�Cricfiià)�`i^fj�qeb�

mol_lp`fp�lc�̂ mefap�j^v�illh�afccbobkq�^cqbo�bumlprob�ql�Cricfiià�%E^olia�Tofdeq)�

mboplk^i�`ljjrkf`^qflk&)�qefp�pqrav�afa�klq�molar`b�^kv�bsfabk`b�ql�prmmloq�qefp�`i^fj+�

>mefa�_be^sflo�^cqbo�bumlprob�ql�Cricfiià�afa�klq�obsb^i�̂ kv�bsfabk`b�qe^q�^mefap�elia�

qebfo�mol_lp`fp�fk�^�afccbobkq�j^kkbo+�Qefp�albp�klq�prmmloq�qeb�qeblov�qe^q�qeb�bccb`q�lc�

Cricfiià�lk�qeb�clla�mrjm)�`f_^of^i�s^isbp�^ka�p^ifs^ov�mrjm�j^v�^iqbo�qeb�buqbok^i�

jlomelildv�lc�̂ mefa�jlrqem^oqp+

+'-� 8DC8AIG>DC

Cricfiià�molsfaba�bu`biibkq�^mefa�`lkqoli�rkabo�`lkqoliiba�i^_lo^qlov�`lkafqflkp+�

>iqelrde�pljb�^mefap�obj^fkba�^ifsb�clo�pbsbo^i�a^vp)�qebv�tbob�klq�l_pbosba�cbbafkd�

^cqbo�qebfo�fkfqf^i�bumlprob�ql�Cricfiià+�C^ojbop�^ka�̀ olm�p`lrqp�tfii�kbba�ql�_b�fkclojba�

^_lrq�qeb�rkfnrb�jlab�lc�̂ `qflk�lcCricfiià+�Qebv�jrpq�rkabopq^ka�qe^q�^iqelrde�^mefap�

j^v�obj^fk�^ifsb�lk�qebfo�̀ olmp�clo�pbsbo^i�a^vp�^cqbo�qeb�^mmif`^qflk�lc�qefp�^mef`fab)�

^mefap�tfii�klq�mol_b�mi^kqp�^ka�qebobclob�tfii�klq�pmob^a�mlq^ql�sforpbp+

.-
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Qefp�pqrav�afa�Elq�cfka�^kv�bsfabk`b�qe^q�Cricfiià�fkar`bp�jlomelildf`^i�`e^kdbp�

fk�qeb�jlrqem^oqp�lc�̂ mefap+�Pfk`b�lkiv�qeb�buqbok^i�jlomelildv�lc�qeb�mol_lp`fpbp�tbob�

bu^jfkba�fk�qefp�pqrav)�fq�fp�mlppf_ib�qe^q�fkqbok^i�`e^kdbp�qllh�mi^`b�^cqbo�bumlprob�ql�

Cricfiià+�Eltbsbo)�fkqbok^i�`e^kdbp�tbob�klq�fksbpqfd^qba�fk�qefp�pqrav+�Fq�fp�ifhbiv�qe^q�

qeb�^kqfcbba^kq�^`qfsfqv�lcCricfiià�fp�^qqof_rqba�^ijlpq�bu`irpfsbiv�ql�kbro^i�fkef_fqflk�lc�

qeb�`f_^of^i�s^isbp)�clla�mrjm�^ka�p^ifs^ov�mrjm+
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@e^mqbo�07�Cfbia�Pqrafbp7�Bccf`^`v�@ljm^ofplkp�^ka�qeb�Rpb�lc�>agrs^kqp

,�)�>CHFD9I8H>DC

>p�fkqbdo^qba�mbpq�j^k^dbjbkq�moldo^jp�_b`ljb�pq^ka^oa�mo^`qf`b�fk�

^dof`riqrob)�kbt�efdeiv�pbib`qfsb�mbpqf`fabp�tef`e�e^sb�jfkfj^i�fjm^`q�lk�_bkbcf`f^i�

lod^kfpjp)�tfii�_b�kb`bpp^ov�ql�obmi^`b�_ol^a�^`qflk�qluf`�clojri^p�%Elok�.6558

K^qflk^i�Obpb^o`e�@lrk`fi�/---&+�Qefp�fp�m^oqf`ri^oiv�fjmloq^kq�fk�Mofk`b�Bat^oa�Fpi^ka�

tebob�pr`e�^�efde�molmloqflk�lc� i^ka�fp�rpba�fk�mlq^ql�molar`qflk+�Qeb�Fpi^kaíp�

bksfolkjbkq�fp�rkabo�fk`ob^pba�ofph�colj�qeb�i^odb�nr^kqfqfbp�lc�efdeiv�qluf`�mbpqf`fabp�

^mmifba�lk�qeb�jlob�qe^k�1-2-�eb`q^obp�lc�mlq^qlbp�mi^kqba�b^`e�vb^o�fk�Mofk`b�Bat^oa�

Fpi^ka�%Pq^qfpqf`p�@^k^a^�/---&+

Pljb�lc�qeb�j^glo�mbpqp�lc�mlq^qlbp�^ob�^mefap)�pr`e�^p�qeb�dobbk�mb^`e�^mefa)�

.AB@>�<4=>8204!�^ka�qeb�mlq^ql�^mefa)�.02=;>8<7@9�4@<7;=1804�%Afulk�.6408�Prqf`�bq�

^i+� .666&+�>mefap�qe^q�`lilkfwb�mlq^ql�`olmp�cbba�lk�mi^kq�meilbj�_v�fkpboqfkd�qebfo�

pqvibqp�fkql�mi^kq�qfpprb�%Afulk�.6408�?i^`hj^k�.6418�Mbqbop�.6548�Afulk�.665&+�Qefp�

mol_fkd�^`qfsfqv�colj�mi^kq�ql�mi^kq�j^hbp�^mefap�^�j^glo�sforp�sb`qlo)�pmob^afkd�sforpbp�

pr`e�^p�mlq^ql�ib^c�olii�sforp�%MIOS&�^ka�mlq^ql�sforp�V�%MSV&�_bqtbbk�mi^kqp�%M^oov�

.66-&+

@roobkqiv�lk�Mofk`b�Bat^oa�Fpi^ka)�fkpb`qfabp�pr`e�^p�Jlkfqloà�^ka�Mfofjloà�^ob�

_bfkd�rpba�ql�`lkqoli�^mefa�mlmri^qflkp+�Jlkfqloà�e^p�qeb�^`qfsb�fkdobafbkq�

jbqe^jfalmelp)�tef`e�fkef_fqp�^`bqvi`elifkbpqbo^pb�^`qflk�̂ ka�obpriqp�fk�ab^qe�% ?^vbo

Obcbop�ql�^�obcbobk`b�colj�^�`ljm^kv�jlkldo^me)�dlsbokjbkq�tb_pfqb�lo�rkfsbopfqv�
tb_pfqb+
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.6648�'BM>�.6668�'BM>�/---8�'BUQLUKBQ�/--.&+�Mfofjlf'�fp�^ipl�^k

^`bqvi`elifkbpqbo^pb�fkef_fqlo�tfqe�qeb�^`qfsb�fkdobafbkq�mfofjf`^o_�%'Wbkb`^�.6668�

ö@lokbii�Rkfsbopfqv�/--.&+�Bsbk�qelrde�qebv�e^sb�_bbk�sbov�bccb`qfsb)�qebpb�^mef`fabp�

^ob�^ipl�sbov�qluf`�%'Wbkb`^�.6648�'?UQLUKBQ�/--.&�^ka�^ob�klq�prfq^_ib�clo�

fkqbdo^qba�mbpq�j^k^dbjbkq�moldo^jp+�Qebob�fp�^ipl�bsfabk`b�qe^q�̂ mefap�^ob�absbilmfkd�

obpfpq^k`b�ql�`roobkq�`ebjf`^ip)�obkabofkd�qeb�`ebjf`^ip�fkbccb`qfsb�clo�^mefa�`lkqoli�

%M^oov�.66-8�?lejlkq�/---&+�Qeb�Mofk`b�Bat^oa�Fpi^ka�mlq^ql�fkarpqov�obnrfobp�^�kbt)�

pbib`qfsb�^mef`fab)�tfqe�ilt�bksfolkjbkq^i�fjm^`q)�ql�`lkqoli�^mefa�mlmri^qflkp�^ka�ql�

ifjfq�qeb�pmob^a�lc�mlq^ql�sforpbp+

Cricfiià�2-�TD�fp�lkb�pr`e�mbpqf`fab�qe^q�fp�`roobkqiv�_bfkd�`lkpfaboba�clo�

obdfpqo^qflk�fk�@^k^a^+�Qefp�molar`q�fp�`roobkqiv�obdfpqboba�clo�rpb�fk�qeb�Rkfqba�Pq^qbp�

^ka�fk�Brolmb+�Arb�ql�qeb�ilt�qluf`fqv�lcCricfiià�ql�klk*q^odbq�lod^kfpjp)�Cricfiià�

ob`bfsba�^``bibo^qba�obsfbt�_v�qeb�Rkfqba�Pq^qbp�Bksfolkjbkq^i�Molqb`qflk�>dbk`v�

%Ol_boq�@lccfk)�Mi^kq�M^qelildfpq)�@^sbkafpe�C^ojp�Obpb^o`e�Afsfpflk)�Kbt�>kk^k�

Mofk`b�Bat^oa�Fpi^ka)�mboplk^i�`ljjrkf`^qflk&+�Cricfii'�`lkq^fkp�qeb�^`qfsb�fkdobafbkq)�

mvjbqolwfkb�%Hofpqfkpplk�.661&�tef`e�_bilkdp�ql�^�kbt�̀ i^pp�lc�̀ ebjf`^i�mbpqf`fabp�

`^iiba�qeb�mvofafkb�^wljbqefkbp�%Hofpqfkpplk�.6618�E^oobtfgk�^ka�H^vpbo�.6648�Tvpp�

^ka�?lipfkdbo�.664^8�Tvpp�^ka�?lipfkdbo�.664_&+�Cricfiià�fp�klq�obmloqba�ql�buboq�^�

dbkbo^i�qluf`�bccb`q�lk�^mefap�_rq�fkpqb^a�fkar`bp�^kqfcbba^kq�^`qfsfqv�lk�qefp�pr`hfkd�

fkpb`q�%Hofpqfkpplk�.6618�E^oobtfgk�^ka�H^vpbo�.664&+�Mvjbqolwfkb�q^odbqp�qeb�

lmbo^qflk�lc�qeb�kboslrp�pvpqbj�obdri^qflk�lc�qeb�`f_^of^i�s^isbp)�qeb�clla�mrjm�^ka�qeb�

p^ifs^ov�mrjm)�^ka�ib^ap�ql�pq^os^qflk�%E^oobtfgk�^ka�H^vpbo�.6648�'Kls^oqfp�@olm
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Molqb`qflk�.665&+�Qeb�ilt�fjm^`q�lc�Cricfiià�lk�_bkbcf`f^i�lod^kfpjp�j^hbp�fq�^�prfq^_ib�

mbpqf`fab�clo�FMJ�moldo^jp�%CiÑ`hfdbo�bq�^i+� .66/8�Clii^p�^ka�?i^k`�.662&+

>iqelrde�qeb�>jbof`^k�Cricfiià�i^_bi�`lkq^fkp�^�ob`ljjbka^qflk�clo�qeb�

^aafqflk�lc�̂ �mbkbqo^qfkd�^agrs^kq�arofkd�^mmif`^qflk)�qebob�fp�kl�ob`ljjbka^qflk)�klo�

^kv�al`rjbkqba�a^q^�^p�ql�tef`e�^agrs^kqp�j^ufjfwb�qeb�bccf`^`v�lc�Cricfiià

%  Kls^oqfp�@olm�Molqb`qflk�.666^&+�Pvkdbkq^�afa�klq�e^sb�ql�molsfab�^kv�bsfabk`b�qe^q�

^agrs^kqp�fk`ob^pb�qeb�bccf`^`v�lcCricfiià�ql�fk`irab�qefp�ob`ljjbka^qflk�lk�fqp�i^_bi)�

pfk`b�^agrs^kqp�^ob�klq�obdfpqboba�molar`qp�fk�qeb�Rkfqba�Pq^qbp�%  ?^vpfkdbo�^ka�

AbCbif`b�/---8�'MbqolcC/---&+�Fk�@^k^a^)�^agrs^kqp�^ob�obnrfoba�_v�i^t�ql�_b�

obdfpqboba+�Clo�^k�^agrs^kq�ql�ob`bfsb�@^k^af^k�obdfpqo^qflk)�qebob�jrpq�_b�bsfabk`b�qe^q�

qeb�^agrs^kq�bfqebo�fk`ob^pbp�qeb�bccf`^`v�lc�qeb�mbpqf`fab)�lo�fk`ob^pbp�qeb�pmb`qorj�lc�

^`qfsfqv�lc�qeb�mbpqf`fab�%'MJO>�.660&+�Clo�Pvkdbkq^�ql�obdfpqbo�Cricfiià�fk�@^k^a^�tfqe�

^�i^_bi�ob`ljjbkafkd�qeb�rpb�lc�̂ agrs^kqp�tfqe�qefp�^mef`fab)�qebv�jrpq�molsfab�

bsfabk`b�qe^q�^agrs^kqp�fk`ob^pb�qeb�bccf`^`v�lcCricfiià�lo�fk`ob^pb�fqp�pmb`qorj�lc�

^`qfsfqv+

>agrs^kq�a^q^�fp�sbov�fjmloq^kq�^p�rpfkd�qeb�tolkd�^agrs^kq�`^k�ifjfq�mbpqf`fab�

bccf`^`v�^ka�bsbk�a^j^db�clif^db�%  El`h�.6618�?lejlkq�/---&+�Ql�a^qb)�lkiv�qtl�

pqrafbp�jbkqflk�qeb�^aafqflk�lc�̂ k�^agrs^kq�arofkd�^mmif`^qflk�lcCricfii'+�?bacloa�bq� î+�

%.665&�rpba�^�tbqqfkd�^agrs^kq�tfqe�qeb�qo^abk^jb�ë@la^`fabàí�molar`ba�_v�Jf`ol`fab�

Iqa)�tefib�Ptbbabk�^ka�J`Ibla�%.664&�rpba�qeb�proc^`q^kq�ëHfkbqf`àí�tef`e�fp�

j^krc^`qroba�_v�Pbqob�@ebjf`^i�@ljm^kv+�Fq�fp�fjmloq^kq�ql�klqb�qe^q�kbfqebo�lc�qebpb�

pqrafbp�fkslisba�mlq^ql�mi^kqp+�Tvpp�^ka�?lipfkdbo�%.664^&)�clrka�qe^q�mvjbqolwfkb�fp
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afpqof_rqba�afccbobkqiv�fk�qeb�qfpprbp�lc�afccbobkq�mi^kq�pmb`fbp)�pl�qeb�^`qfsfqv�lc�

mvjbqolwfkb�fk�afccbobkq�pmb`fbp�fp�klq�kb`bpp^ofiv�`ljm^o^_ib+

>agrs^kqp�^ob�`ljjlkiv�rpba�fk�qeb�mbpqf`fab�fkarpqov�_b`^rpb�qebv�fk`ob^pb�

mbpqf`fab�`lsbo^db�lk�clif^db�^ka�qerp�fk`ob^pb�mbpqf`fab�bccf`^`v+�>agrs^kqp�^`q�_v�

^iqbofkd�qeb�proc^`b�qbkpflk�lc�pmo^v�aolmibqp�^cqbo�qebv�pbqqib�lk�mi^kqp+�%Q^aolpi6518

S^k�Bjabk�.6568�?lejlkq�/---&+�Mbkbqo^qfkd�^agrs^kqp�^ob�proc^`q^kqp�qe^q�^ob�

pmb`f^iiv�clojri^qba�ql�fk`ob^pb�qeb�mbkbqo^qflk�lc�mbpqf`fabp�qeolrde�mi^kq�`rqf`ibp�

%'El`h�.6618�?lejlkq�/---&+�Qefp�fk`ob^pba�mbkbqo^qflk�fp�m^oqf`ri^oiv�fjmloq^kq�clo�

pvpqbjf`�mbpqf`fabp�tef`e�abmbka�lk�qeb�mbkbqo^qflk�^ka�qo^kpil`^qflk�lc�qeb�`ljmlrka�

qeolrde�qeb�mi^kq�%?lejlkq�/---&+�Jfkbo^i�lfip�^ob�^klqebo�qvmb�lc�̂ agrs^kq�qe^q�

fk`ob^pb�mbkbqo^qflk�lc�mbpqf`fabp�qeolrde�mi^kq�`rqf`ibp�%'El`h�.6618�Cobb�bq�^i+� .6638�

Eloltfqw�bq�^i+� .664&+

IF�4--'�fp�^�`ljjlkiv�rpba�proc^`q^kq+�Fq�fp�^�klk�flkf`)�mbkbqo^qfkd)�

qo^kpil`^qfkd�proc^`q^kq�^ka�mE�^agrpqbo�`lkpfpqfkd�lc�melpme^qfavi`elifkb)�jbqevi^`bqf`�

^`fa�^ka�^ihvi�mlivluvbqevibkb�bqebo�%'Ilsbi^ka�Fkarpqofbp�/--/&+�Qeb�i^_bi�clo�qefp�

^agrs^kq�ob`ljjbkap�rpb�tfqe�mbpqf`fabp�qe^q�obnrfob�tbqqbo,pmob^abo�lo�^agrs^kq�lfi+�IF�

4--�fp�^ipl�^mmolmof^qb�clo�rpb�tfqe�e^oa�lo�^ih^ifkb�t^qbo�tebk�^�mE�^agrpqjbkq�fp�

kbbaba�ql�mobsbkq�^ih^ifkb�evaolivpfp�%'Ilsbi^ka�Fkarpqofbp�/--/&+

Prmboflo�4-�Lfi'�fp�^k�bjripfcf^_ib�jfkbo^i�lfi�qe^q�fp�`ljjlkiv�rpba�^p�^k�

^agrs^kq�%'?bi^r�/--.&+�Ifhb�jlpq�jfkbo^i�lfip)�Prmboflo�4-�Lfià�fp�64"�ifdeq�^ka�eb^sv�

m^o^ccfkf`�afpqfii^qbp�^ka�0"�bjripfcfbop�%'El`h�.6618�'?bi^r�/--.&+�Prmboflo�4-�Lfià�fp�

obmloqba� ql�fk`ob^pb�qeb�mbkbqo^qflk�lc�pljb�mbpqf`fabp�qeolrde�qeb�mi^kq�`rqf`ib�%'?bi^r
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+aa[k
>iqelrde�@fqltbqq�Mirp'�t^p�rpba�arofkd�i^_�bumbofjbkqp)�fq�t^p�klq�fk`iraba�fk�

qeb�cfbia�bumbofjbkq+�Qeb�Cricfiià�i^_bi�ob`ljjbkap�rpfkd�^�mbkbqo^qfkd�proc^`q^kq�

arofkd�^mmif`^qflk�%'Kls^oqfp�@olm�Molqb`qflk�.666^&)�^ka�pfk`b�@fqltbqq�Mirpà�fp� �̂

pmob^abo�pqf`hbo�%'?>PC�.665&)�fq�t^p�klq�fk`iraba�fk�qefp�bumbofjbkq�clo�qe^q�ob^plk+

Qeb�l_gb`qfsbp�lc�qefp�bumbofjbkq�^ob�.&�ql�`ljm^ob�qeb�bccf`^`v�lcCricfiià�fk�

`lkqoliifkd�dobbk�mb^`e�^mefap�ql�qeb�`roobkq�^mef`fabp�Jlkfqloà�^ka�Mfofjloà�rkabo�

Mofk`b�Bat^oa�Fpi^ka�cfbia�`lkafqflkp�^ka� /&�ql�abqbojfkb�tef`e�^agrs^kq)�fc �̂ kv)�

bke^k`bp�qeb�bccf`^`v�lcCricfiià+
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,'*�B6H:F>6AG�6C9�B:H=D9G

,'*'*'�6bZ[Ve

Dobbk�mb^`e�^mefap)�.AB@>�<4=>8204!�tbob�l_q^fkba�colj�>dof`riqrob�^ka�>dof*clla�

@^k^a^)�Mlq^ql�Obpb^o`e�@bkqob)�Cobabof`qlk�`lroqbpv�lc�Ao+�Dfiibp�?lfqb^r+�Mlq^ql�

^mefap)�*@<7;=1804�902=;>8<7@9!�tbob�`liib`qba�colj�^�mlq^ql�cfbia�fk�Kbt�>kk^k�

Mofk`b�Bat^oa�Fpi^ka+�>mefap�tbob�j^fkq^fkba�lk�mlq^ql�ib^sbp�fk�mbqof�afpebp)�lo�lk�

mlq^ql�mi^kqp�tef`e�tbob�hbmq�fk�^�doltqe�`e^j_bo�pbq�^q�/.Ö�@)�5-"�erjfafqv)�^ka�lk�^�

ifdeq,a^oh�p`ebarib�lc�.1,.-�elrop+

0+.+/� Bccf`^`v�@ljm^ofplk�Pqrav�%/--..

>�mlq^ql�cfbia�fk�Kbt�>kk^k)�Mofk`b�Bat^oa�Fpi^ka�%13Ö�/2$�56 �K8�30Ö�1-$�20 �

T&�t^p�afsfaba�fkql�/1�milqp+�B^`e�milq�t^p�6�j�ilkd�^ka�`lkpfpqba�lc�qtl�oltp�lc�

Pebmlav�^ka�qtl�oltp�lc�Orppbq�?ro_^kh+�Pebmlav�mlq^qlbp�tbob�mi^kqba�^q�/2+1�`j�

fkqbos^ip�tebob^p�Orppbq�?ro_^kh�mlq^qlbp�tbob�mi^kqba�^q�12+4�`j�fkqbos^ip+�Qeb�

afpq^k`b�_bqtbbk�oltp�t^p�qeb�pq^ka^oa�pm^`fkd�lc�6.+11�`j+�>�afpq^k`b�lc�0+3�j�

pbm^o^qba�b^`e�milq�ql�jfkfjfwb�^kv�pmo^v�aofcq+�Bumbofjbkq^i�milqp�tbob�^oo^kdba�fk�^�

o^kaljfwba�_il`h�abpfdk�fkslisfkd�pfu�qob^qjbkqp�qe^q�tbob�obmif`^qba�clro�qfjbp+�

Mi^kqfkd�l``rooba�arofkd�i^qb�J^v�fk�_lqe�/--.�^ka�/--/+

>�qeobb�mlfkq�E^oaf�pmo^vbo�tfqe�ci^q�c^k�klwwibp�^ka�/�^qj�mobpprob�rpfkd�1-+2�

ifqobp�lc�t^qbo,eb`q^ob,pmo^v�slirjb�t^p�rpba�ql�^mmiv�̂ mef`fabp+�Qob^qjbkqp�fk`iraba�

Cricfiià�mirp�IF�4--)�Jlkfqloà)�Mfofjloà)�Prmboflo�4-�Lfià)�Prmboflo�4-�Lfià�mirp�

Cricfiià)�^ka�^�`lkqoli�dolrm�qe^q�t^p�klq�pmo^vba�tfqe�^kv�fkpb`qf`fab+�IF�4--à)�^�klk*

3.
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flkf`�mbkbqo^qfkd�proc^`q^kq)�t^p�rpba�^p�^k�^agrs^kq�ql�Cricfiià+�IF�4--à�t^p�^mmifba�^q�

qeb�i^_bi�o^qb�lc�2�ifqobp,.---�ifqobp�lc�pmo^v�slirjb+�Cricfiià�t^p�^mmifba�^q�qeb�i^_bi�o^qb�

lc�.63�do^jp�mbo�eb`q^ob+�Jlkfqloà�t^p�^mmifba�^q�qeb�jfa*o^qb�lc�/�ifqobp�mbo�eb`q^ob+�

Mfofjloà�t^p�^mmifba�^q�qeb�jfa*o^qb�lc�2--�do^jp�mbo�eb`q^ob+�Prmboflo�4-�Lfià�t^p�

^mmifba�^q�qeb�o^qb�lc�/"�lc�pmo^v�slirjb�%-+6�ifqobp�mbo�eb`q^ob&+

?bclob�pmo^vfkd�_bd^k)�qeobb�^mefa�_^dp�tbob�qfba�^olrka�ib^cibqp�^mmolufj^qbiv�

/,0�lc�qeb�t^v�rm�lc�qeobb�o^kaljiv�pbib`qba�mi^kqp�fk�b^`e�lc�qeb�/1�qob^qba�milqp+

>mefa�_^dp�tbob�`lkpqor`qba�colj�mliifk^qflk�_^dp�tfqe�^�mi^pqf`�tfkalt�^aaba�ql�lkb�

pfab�lc�qeb�_^d�%Cfdrob�0+-&+�?^dp�tbob�^mmolufj^qbiv�3�`j�tfab�^ka�..�`j�ilkd+�?^dp�

tbob�lkiv�^qq^`eba�lk�ib^cibqp�lc�mi^kqp�il`^qba�fk�qeb�qtl�fkpfab�oltp+�Qeb�lrqpfab�oltp�

lc�b^`e�s^ofbqv�^`qba�^p�^�dr^oa�olt�clo�b^`e�milq+�B^`e�^mefa�_^d�`lkq^fkba�0-�^mefap�

tef`e�tbob�o^kaljiv�pbib`qba�colj�qeb�i^_�`riqrob+�>mefap�tbob�qo^kpcbooba�fkql�_^dp�

rpfkd�̂ �pj^ii�m^fkq�_orpe+�B^`e�_^d�t^p�`eb`hba�a^fiv�clo�kfkb�a^vp�ql�abqbojfkb�qeb�

qlq^i�krj_bo�lc�ifsfkd�̂ mefap�obj^fkfkd�fk�b^`e�_^d+

0+.+/+.� K^qro^i�>mefa�Mlmri^qflk�%/--..8�Fk�^aafqflk�ql�`lrkqfkd�qeb�krj_bo�lc�̂ mefap�

fk�b^`e�_^d�arofkd�qeb�bccf`^`v�cfbia�bumbofjbkq)�cfsb�iltbo�ib^sbp�mbo�milq�tbob�

o^kaljiv�`elpbk�b^`e�a^v�^ka�tbob�pb^o`eba�clo�^mefap�qe^q�e^a�jlsba�fkql�qeb�cfbia)�

^p�fp�`ljjlkiv�bumb`qba�arofkd�Griv�fk�Mofk`b�Bat^oa�Fpi^ka+�Qefp�t^p�ql�jb^prob�qeb�

bccb`q�qe^q�b^`e�^mef`fab�e^a�lk�^mefap�jlsfkd�k^qro^iiv�fkql�qeb�cfbia+
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Cfdrob�0+-+�>mefa�_^d�rpba�arofkd�cfbia�pqrafbp+
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0+.+0� @ljmibjbkq^ov�Cfbia�Pqrav�%/--.&

>mmolufj^qbiv�qtl�tbbhp�cliiltfkd�qeb�pmo^vfkd�lc�qeb�bccf`^`v�`ljm^ofplk�

pqrav)�^�pj^iibo�cfbia�bumbofjbkq�t^p�abpfdkba�ql�^aaobpp�qeb�`lk`bok�qe^q�qeb�mi^pqf`�

tfkalt�fk�qeb�^mefa�_^dp�rpba�arofkd�qeb�bccf`^`v�`ljm^ofplk�pqrav�tbob�obar`fkd�qeb�

^jlrkq�lc�Cricfiià�`ljfkd�fkql�`lkq^`q�tfqe�_lqe�qeb�^mefap�^ka�qeb�ib^sbp+�Qeobb�lc�qeb�

`lkqoli�milqp�rpba�fk�qeb�bccf`^`v�`ljm^ofplk�pqrav�tbob�rpba�clo�qefp�`ljmibjbkq^ov�

cfbia�bumbofjbkq+�Lkb�milq�t^p�klq�pmo^vba�tfqe�^kv�fkpb`qf`fab)�lkb�milq�t^p�pmo^vba�

tfqe�Cricfiià�tfqelrq�^k�^agrs^kq)�^ka�lkb�pmo^vba�tfqe�Cricfiià�^ka�qeb�^agrs^kq�IF�

4--à+�Fk�b^`e�milq)�pfu�^mefa�_^dp�tbob�mi^`ba�lk�b^`e�s^ofbqv�_bclob�milqp�tbob�

pmo^vba+�Qeobb�lc�qebpb�_^dp�e^a�^�`ib^o�mi^pqf`�tfkalt�lk�lkb�pfab�%Cricfiià

%ifhb�qeb�_^dp�rpba�fk�qeb�cfbia�bccf`^`v�`ljm^ofplk�pqrav&�tebob^p�qeb�lqebo�qeobb�_^dp�

e^a�kl�tfkalt�%Cricfiià� Qeb�bccf`^`v�lc�Cricfiià�tfqe�qebpb�qtl�qvmbp�lc

_^dp�t^p�qebk�`ljm^oba�ql�bkprob�qe^q�Cricfiià�t^p�mbkbqo^qfkd�qeolrde�qeb�_^dp)�bsbk�

qelrde�^�mi^pqf`�tfkalt�t^p�`lsbofkd�qeb�_^p^i�pfab�lc�qeb�ib^c+�Qefoqv�^mefap�tbob�

mi^`ba�fk�b^`e�_^d�moflo�ql�pmo^vfkd+�?^dp�tbob�`eb`hba�a^fiv�lsbo�^�pbsbk�a^v�qfjb�

mbofla�ql�bs^ir^qb�^mefa�prosfslopefm�fk�b^`e�qob^qjbkq+

Fk�_lqe�qeb�Cricfiià�^ka�qeb�Cricfiià�[ ÖÖà�milqp�^k�^aafqflk^i�qeobb�_^dp�tbob�rpba�

arofkd�qefp�bumbofjbkq�Fk�qebpb�milqp)�qeobb�ib^sbp�tbob�o^kaljiv�pbib`qba�^ka�0-�

^mefap�tbob�mi^`ba�lk�b^`e�ib^c�moflo�ql�pmo^vfkd�%Cricfiià� >mmolufj^qbiv�lkb�elro�

cliiltfkd�pmo^vfkd)�qebpb�ib^sbp�tbob�`lsboba�tfqe�^mefa�_^dp+�Qefp�t^p�alkb�ql�

abqbojfkb�tebqebo�Cricfiià�tlria�buef_fq�dob^qbo�`lkqoli�lc�̂ mefap�qe^q�e^a�afob`q�

`lkq^`q�tfqe�Cricfiià�^p�tbii�^p�bumlprob�sf^�cbbafkd+�?^dp�tbob�`eb`hba�a^fiv�clo�pbsbk
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a^vp�ql�abqbojfkb�qeb�qlq^i�krj_bo�lc�ifsfkd�^mefap�fk�b^`e�_^d+

0+.+1� @ljmibjbkq^ov�I^_�Pqrav�%/--...

>�i^_�bumbofjbkq�t^p�`lkar`qba�ql�`ljmibjbkq�qeb�bccf`^`v�`ljm^ofplk�pqrav+�

Qefp�i^_�pqrav�t^p�abpfdkba�ql�fksbpqfd^qb�qeb�mlppf_fifqv�qe^q�^mefa�_^dp�tbob�^�

pfdkfcf`^kq�c^`qlo�fk�ifjfqfkd�qeb�^`qfsfqv�lc�Cricfiià�fk�qeb�bccf`^`v�`ljm^ofplk�pqrav+�Fk�

qeb�i^_�pqrav)�ib^sbp�tbob�pmo^vba�fk�qeb�cfbia)�^ka�qebk�qo^kpmloqba�ql�qeb�i^_�tebob�

^mefap�tbob�mi^`ba�lk�qebj+�Qeobb�ib^sbp�fk�b^`e�lc�qeb�qob^qjbkq�dolrmp�%`lkqoli)�

Cricfiià)�Cricfiià�Ikllà&�[dg*d�`lsboba�tfqe�^mefa�_^dp�arofkd�pmo^vfkd+�Cloqv*bfdeq�elrop�

cliiltfkd�qob^qjbkq�tfqe�Cricfiià�^mef`fab)�_^dp�tbob�objlsba�^ka�qebpb�ib^sbp�tbob�

`liib`qba+�Ib^sbp�pmo^vba�afob`qiv�tfqe�Cricfiià�tbob�^ipl�`liib`qba�colj�b^`e�lc�qeb�

qob^qjbkq�dolrmp+�Qeb�^mefa�`lkqoli�buboqba�_v�Cricfiià�fk�_^ddba�%Cricfiià� ^ka�

klk*_^ddba�%Cricfiià� ib^sbp�t^p�`ljm^oba�ql�abqbojfkb�qeb�bccb`q�lc�qeb�_^dp�lk�

qeb�bccf`^`v�lc�Cricfiià+�Ib^cibqp�tbob�j^fkq^fkba�fk�cilofpq�t^qbo�mf`hp�arofkd�qo^kpmloq�

ql�qeb�i^_)�rkqfi�qebv�tbob�mi^`ba�fk�sf^ip�cfiiba�tfqe�t^qbo�^ka�qebk�mi^`ba�fk�pbm^o^qb�

mbqff�afpebp+�Cfcqbbk�^mefap�tbob�mi^`ba�fk�b^`e�mbqof�afpe+�Mbqof�afpebp�tbob�mi^`ba�fk�

`ib^o�qrmmbot^ob�`lkq^fkbop�tef`e�tbob�hbmq�fk�^�doltqe�`e^j_bo�pbq�̂ q�/.Ö�@)�5-"�

erjfafqv)�^ka�lk�^�ifdeq,a^oh�p`ebarib�lc�.1,.-�elrop+�B^`e�mbqof�afpe�t^p�`eb`hba�^q�/1�

elro�fkqbos^ip�clo�pbsbk�a^vp+�Qeb�krj_bo�lc�̂ mefap�cbbafkd)�dfsfkd�_foqe)�t^ihfkd�lk�

qeb�ib^c)�t^ihfkd�lk�qeb�afpe)�^ka�qeb�krj_bo�lc�ab^a�̂ mefap�t^p�bs^ir^qba�b^`e�a^v+�>k�

^mefa�t^p�`lkpfaboba�ql�_b�cbbafkd�fc�fqp�pqvibq�t^p�mbkbqo^qfkd�qeb�proc^`b�lc�qeb�ib^c+
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,'*'.�6V\ghS`f�;[W^V�GfgVk�#+))+$

>�mlq^ql�cfbia�fk�Kbt�>kk^k)�Mofk`b�Bat^oa�Fpi^ka�%13Ö�/2$�56 �K8�30Ö�1-$�20 �

T&�t^p�afsfaba�fkql�/1�milqp+�B^`e�milq�t^p�3�j�ilkd�^ka�`lkq^fkba�clro�oltp�lc�

Pebmlav�mlq^qlbp�mi^kqba�^q�/2+1�`j�fkqbos^ip+�Qeb�afpq^k`b�_bqtbbk�oltp�t^p�qeb�

pq^ka^oa�pm^`fkd�lc�6.+11�`j+�>�afpq^k`b�lc�0+3�j�pbm^o^qba�b^`e�milq+�Bumbofjbkq^i�

milqp�tbob�^oo^kdba�fk�^�o^kaljfwba�_il`h�abpfdk�fkslisfkd�pfu�qob^qjbkqp�qe^q�tbob�

obmif`^qba�clro�qfjbp+�Qob^qjbkqp�fk`iraba�Cricfiià)�IF�4--à)�Prmboflo�4-�Lfià)�Cricfiià�

^ka�IF�4--à)�Cricfiià�^ka�Prmboflo�4-�Lfià)�^ka�^�`lkqoli�dolrm�qe^q�t^p�klq�pmo^vba�

tfqe�^kv�fkpb`qf`fab+� >�qeobb�mlfkq�E^oaf�pmo^vbo�tfqe�cf^q�c^k�klwwibp�^ka�/�^qj�

mobpprob�rpfkd�1-+2�ifqobp�lc�t^qbo,eb`q^ob,pmo^v�slirjb�t^p�rpba�ql�^mmiv�Cricfiià�^ka�

qeb�^agrs^kqp+�IF�4--à�t^p�^mmifba�^q�qeb�i^_bi�o^qb�lc�2�ifqobp,.---�ifqobp�lc�pmo^v�

slirjb+�Cricfiià�t^p�^mmifba�^q�qeb�i^_bi�o^qb�lc�.63�do^jp�mbo�eb`q^ob+�Prmboflo�4-�Lfià�

t^p�^mmifba�^q�qeb�o^qb�lc�/"�lc�pmo^v�slirjb+

?bclob�pmo^vfkd�_bd^k)�qeobb�^mefa�_^dp�tbob�qfba�^olrka�ib^cibqp�^mmolufj^qbiv�

/,0�lc�qeb�t^v�rm�qeb�mi^kq�fk�b^`e�lc�qeb�/1�qob^qba�milqp+�>mefa�_^dp�tbob�`lkpqor`qba�

colj�mliifk^qflk�_^dp�tfqe�^�mi^pqf`�tfkalt�^aaba�ql�lkb�pfab�lc�qeb�_^d�%Cfdrob�0+-&+�

?^dp�tbob�lkiv�^qq^`eba�lk�ib^cibqp�lc�mi^kqp�il`^qba�fk�qeb�qtl�fkpfab�oltp+�Qeb�lrqpfab�

oltp�lc�qeb�milqp�^`qba�^p�^�dr^oa�olt�clo�b^`e�milq+�B^`e�^mefa�_^d�`lkq^fkba�0-�^mefap

tef`e�tbob�o^kaljiv�pbib`qba�colj�qeb�i^_�`riqrob+�B^`e�_^d�t^p�`eb`hba�a^fiv�clo
7

bfdeq�a^vp�ql�abqbojfkb�qeb�qlq^i�krj_bo�lc�ifsfkd�^mefap�obj^fkfkd�fk�b^`e�_^d+
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,'*'.�GfSf[ef[US^�6`S^ke[e

A^fiv�m^qqbokp�fk�^mefa�^_rka^k`b�tbob�bs^ir^qba�_v�milqqfkd�qeb�qlq^i�krj_bo�lc�

^mefap�qe^q�tbob�^ifsb�fk�qeb�^mefap�_^dp�fk�^ii�qob^qjbkqp�lk�b^`e�p^jmib�a^v+�Lkb*t^v�

>KLS>�t^p�rpba�ql�`ljm^ob�^mefa�prosfs^i�^jlkd�qob^qjbkq�dolrmp�^q�qeb�bka�lc�qeb�

bumbofjbkq+�Fk�`^pbp�tebob�qeb�a^q^�tbob�klq�kloj^i�^ka�`lria�klq�_b�kloj^ifwba�_v�

qo^kpcloj^qflkp)�_rq�^ii�lqebo�^pprjmqflkp�lc�qeb�>KLS>�tbob�jbq)�qeb�klk*m^o^jbqof`�

bnrfs^ibkq�lc�qeb�lkb*t^v�>KLS>)�qeb�Horph^i*T^iifp�qbpq�t^p�rpba�%Pmobkq�.6568�

Avqe^j�.666&+�Fk�`^pbp�tebob�>KLS>�lo�Horph^i*T^iifp�qbpqp�fkaf`^qba�qe^q�qebob�t^p�

^�pfdkfcf`^kq�ibsbi�lc�afccbobk`b�_bqtbbk�qeb�dolrmp)�q*qbpqp�^ka�J^kk*Tefqkbv*R�qbpqp�

%qeb�klk*m^o^jbqof`�bnrfs^ibkq�lc�qeb�q*qbpq&�tbob�rpba�ql�abqbojfkb�tef`e�qob^qjbkq�

dolrmp�tbob�pfdkfcf`^kqiv�afccbobkq�colj�lkb�^klqebo�%Avqe^j�.666&+�?lkcbolkkf�

`loob`qflkp�tbob�mboclojba�clo�^ii�jriqfmib�`ljm^ofplkp�ql�^slfa�qeb�mlppf_fifqv�lc�

fkci^qfkd�qeb�qvmb�.�boolo�%Jfiqlk�.66/8�D+B+�A^ii^f)�mboplk^i�`ljjrkf`^qflk&+�Fk�`^pbp�

tebob�a^q^�tbob�kloj^i�_rq�dolrmp�e^a�^k�rkbnr^i�s^of^k`b)�lkb*t^v�>KLS>�qbpqp�

tbob�mboclojba�rpfkd�Arkkbqq�Q0�mlpq�el`�qbpqp�%Arkkbqq�.65-&+
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WIWfHBPfkrop

,'+'*�:XX[USUk�8a_bSd[ea`�GfgVk�#+))*$

Qebob�t^p�kl�pfdkfcf`^kq�afccbobk`b�_bqtbbk�^mefa�prosfslopefm�fk�Pebmlav�^ka�

Orppbq�?ro_^kh�s^ofbqfbp�pl�a^q^�colj�qeb�qtl�dolrmp�tbob�`lj_fkba�fkql�lkb�a^q^�pbq�

%Horph^i*T^iifp8�m;�-+-2&+�Qebob�tbob�^ipl�kl�pfdkfcf`^kq�afccbobk`bp�fk�^mefa�

prosfslopefm�^jlkd�_^dp�colj�qeb�p^jb�milq�^ka�^jlkd�afccbobkq�milqp�lc�qeb�p^jb�

qob^qjbkq+�Qebpb�dolrmp�tbob�^ipl�`lj_fkba�%Horph^i*T^iifp)�J^kk*Tefqkbv�R�Qbpq8�

m;-+-2&+

Qob^qjbkqp�fk�qefp�pqrav�obpriqba�fk�s^ovfkd�abdobbp�lc�̂ mefa�`lkqoli�fk�qeb�

cliiltfkd�do^afbkq�colj�jlpq�bccb`qfsb�ql�ib^pq�bccb`qfsb�qob^qjbkq7�Jlkfqloà)�Mfofjloà)�

Cricfiià� è '')�Prmboflo�4-�Lfià)�Cricfiià[$'à)�^ka�`lkqoli+�Qeb�krj_bo�lc�̂ mefap�fk�

qeb�`lkqoli�dolrm�ab`ob^pba�colj�03-�ql�//6�arofkd�qeb�kfkb�a^v�cfbia�bumbofjbkq+�Qeb�

krj_bo�lc�ifsfkd�^mefap�fk�_^dp�bumlpba�ql�Jlkfqloà�ab`ob^pba�colj�03-�ql�-�^cqbo�pfu�

a^vp+�>cqbo�kfkb�a^vp)�^mefa�krj_bop�ab`ob^pba�colj�03-�ql�.1�fk�qeb�Mfofjloà�dolrm)�

ab`ob^pba�colj�03-�ql�.36�fk�qeb�Prmboflo�4-�Lfià�dolrm)�ab`ob^pba�colj�03-�ql�/.-�fk�

qeb�Cricfiià$ â'�dolrm�^ka�ab`ob^pba�colj�03-�ql�52�fk�qeb�Cricfiià� Ö $à�dolrm�

%Cfdrob�0+.&+�Jlkfqloà)�Mfofjloà�^ka�Cricfiià� qob^qjbkq�dolrmp�^ii�e^a

pfdkfcf`^kqiv�iltbo�^mefa�prosfslopefm�qe^k�qeb�`lkqoli�dolrm�%J^kk*Tefqkbv�R�tfqe�

?lkcboolkkf�`loob`qflkp8�m9�-+-2&+�Jlkfqloà�^ka�Mfofjloà�qob^qjbkq�dolrmp�^ipl�e^a�

pfdkfcf`^kqiv�iltbo�̂ mefa�prosfslopefm�qe^k�qeb�Cricfii'$â'�dolrm�%J^kk*Tefqkbv�R�

tfqe�?lkcboolkkf�`loob`qflkp8�m9�-+-2&+
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!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



-))
0$

ôÖ� 0--> D
N +5
L

-&
,/8
!
0
M

+))

.--

-� .

@lkqoli

Jlkfqlo

Mfofjlo

/ 0 1 2 3 4 5 6 �
A^vp

Crfcfff�

[L i f �

[Lff#Crfciff

Cfdrob�0+.+�Bccf`^`v�@ljm^ofplk�Pqrav7�Qlq^i�^mefa�prosfslopefm�fk�milqp�^cqbo�
qob^qjbkq�tfqe�Jlkfqlo)�Cricfii(IF4--)�Mfofjlo)�Cricfii(Prmboflo�Lfi)�Prmboflo�
Lfi�^ka�`ljm^oba�ql�qeb�`lkqoli�milqp+
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0+/+.+.�K^qro^i�>mefa�Mlmri^qflk�%/--.&

Qeb�k^qro^i�^mefa�mlmri^qflk�fk�qeb�cfbia�cir`qr^qba�a^fiv�^jlkd�qob^qjbkqp+�?v�

a^v�pbsbk)�^ii�milqp)�fk`irafkd�qeb�`lkqoli)�e^a�qeobb�lo�cbtbo�^mefap+�Qeb�i^odbpq�krj_bo�

lc�̂ mefap�mbo�milq�t^p�/3�lk�a^v�qtl�fk�qeb�Prmboflo�4-�Lfià�milq�%Cfdrob�0+/&+

0+/+/� @ljmibjbkq^ov�Cfbia�Pqrav�%/--..

Arofkd�qeb�`ljmibjbkq^ov�cfbia�pqrav)�Cricfiià�^ka�Cricfiià�[Öàà�lccboba�bu`biibkq�

^mefa�`lkqoli�fk�_lqe�qeb�ë_^ddbatfkaltí�^ka�ë�_^ddbakltfkaltí�dolrmp�tefib�^mefap�

fk�qeb�`lkqoli� ë_^ddbatfkaltí�^ka�ë_^ddbakltfkaltí�dolrmp�fk`ob^pba�bumlkbkqf^iiv+�

>mefap�fk�qeb�`lkqoli$''à''â[�dolrm�fk`ob^pba�colj�.5-�ql�143�lsbo�qeb�pbsbk�a^v�qbpq�

mbofla�tefib�qeb�Cricfiià  àà$'â'í �dolrm�ab`ob^pba�colj�.5-�ql�2�^ka�qeb�

Cricfiià[$í'àà'í'àà[í'[à �dolrm�ab`ob^pba�colj�.5-�ql�1-�%Cfdrob�0+0&+�Qeb�afccbobk`bp�fk�

^mefa�prosfs^i�^jlkd�qebpb�qeobb�dolrmp�t^p�klq�pq^qfpqf`^iiv�pfdkfcf`^kq�mlppf_iv�arb�ql�

i^odb�s^of^qflkp�tfqefk�qob^qjbkqp�^ka�pj^ii�p^jmib�pfwbp�%>KLS>8�Arkkbqq�Q08�m;�

-+-2&+�Arofkd�qefp�p^jb�qfjb�mbofla)�^mefap�fk�qeb� l̀kqoli$'àà$'íà''$''ê'$�dolrm�fk�qeb�^mefa�

_^d�tfqelrq�tfkaltp�fk`ob^pba�colj�.5-�ql�/34�^ka�^mefap�fk�qeb�Cricfiià�

r4llà_̂ddbakltEEflt�dg*N[m�a``obrpba�colj�.5-�ql�03+�Qebob�t^p�kl�pfdkfcf`^kq�afccbobk`b�fk�

^mefa�prosfs^i�_bqtbbk�qeb�ë_^ddbatfkaltí�^ka�ë_^ddbakltfkaltí�dolrmp�%Cfdrob�0+1&�

%>KLS>8�Arkkbqq�Q08�m;�-+-2&+

Cricfiià�p�bccf`^`v�afa�klq�fk`ob^pb�tebk�^mefap�tbob�afob`qiv�pmo^vba�tfqe�

Cricfiià+�>mefap�fk�qeb�dolrm�tef`e�t^p�pmo^vba�afob`qiv�tfqe�Cricfiià'â'�^ka�qeb�dolrm�

pmo^vba�afob`qiv�tfqe�Cricfiià'[íàà'' ''�_lqe�ab`ob^pba�colj�6-�ql�-�^cqbo�pbsbk�a^vp
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P rmb o fl o �Lfi(Cricf�

Mfofjlo

Cfdrob�0+/+�K^qro^i�^mefa�mlmri^qflk�lk�cfsb�ib^cibqp�mbo�milq�tfqefk�qob^qjbkq�milqp�
fk�cfbia�bumbofjbkq+
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A^vp

@lkqoli Cricfii CriciiiIFQLL

Cfdrob�0+0+�@ljmibjbkq^ov�Cfbia�Pqrav+�Qlq^i�krj_bo�lc�ifsfkd�̂ mefap�fk�
`lkqoli�milqp�^ka�fk�milqp�qob^qba�tfqe�Cricfii�^ka�Cricfii[àà+
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-� .� /� 0� 1� 2� 3�
A^vp

@lk qol i_^ddbat fkalt �

@lk qol i_^ddbaklt fkalt �

CricfiiIF4--_^ddbatfkalY>�

CriI F4--_^ddbaklt fkals* ( y *

Cfdrob�0+1+�@ljmibjbkq^ov�Cfbia�Pqrav+�Qeb�bccb`q�lc�qeb�mi^pqf`�tfkalt�lk�
^mefa�_^dp�ql�qeb�bccf`^`v�lc�Cricfii+�@lkqoli_^ddbatfkalt�^ka�
CricfiiIF4DD_^ddbatfkalt�^mefap�tbob�`lkq^fkba�tfqefk�^k�^mefa�_^d�tfqe�^�
mi^pqf`�tfkalt�tefib�`lkqoli_^ddbakltfkalt�^ka�
CricfEIF4DD_^ddbakltfkalt�tbob�`lkq^fkba�tfqefk�^k�^mefa�_^d�tfqelrq�^�
tfkalt+
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%Cfdrob�0+2&+�Qebpb�obpriqp�tbob�klq�pfdkfcf`^kqiv�afccbobkq�colj�qeb�Cricfiià''à''â'[�

qob^qjbkqp�qe^q�tbob�_^ddba�_bclob�_bfkd�pmo^vba�%>KLS>8�Arkkbqq�Q08�m;�-+-2&+

0+/+0�@ljmibjbkq^ov�I^_�Pqrav�c/--.&

>mefap�fk�qeb�`lkqoli�dolrm�fk`ob^pba�cflj�3-�ql�255�arofkd�qeb�pbsbk�a^v�

mbofla)�tefib�^mefap�fk�qeb�Cricfiià�dolrm�ab`ob^pba�colj�3-�ql�0�^ka�^mefap�fk�qeb�

Cricfiià[íààà�dolrm�fk`ob^pba�colj�3-�ql�65+� >mefap�fk�qeb�Cricfii''íàà'[�dolrm�ab`ob^pba�

colj�3-�ql�.�tefib�^mefap�fk�qeb�Cricfiià[àààdolrm�ab`ob^pba�colj�3-�ql�.6+�Qebob�

t^p�kl�pfdkfcf`^kq�afccbobk`b�fk�qeb�krj_bo�lc�ifsfkd�^mefap�fk�qeb�Cricfiià�^ka�

Crfcfffà;̂ ddba�dolrmp�%>KLS>8�Arkkbqq�Q08�m;-+-2&+�Qebob�t^p�^ipl�kl�pfdkfcf`^kq�

afccbobk`b�_bqtbbk�qeb�krj_bo�lc�ifsfkd�^mefap�fk�qeb�Cricfii'[ààà�^ka�Cricfiià� [àààà[�

dolrmp�%Cfdrob�0+3&�%>KLS>8�Arkkbqq�Q08�m;-+-2&+

0+/+1�>agrs^kq�Cfbia�Pqrav�%/--/.

Fk�^ii�qob^qjbkqp�_rq�IF�4--à)�qebob�tbob�kl�pfdkfcf`^kq�afccbobk`bp�fk�̂ mefa�

prosfslopefm�^jlkd�_^dp�colj�qeb�p^jb�milq�^ka�̂ jlkd�afccbobkq�milqp�lc�qeb�p^jb�

qob^qjbkq+� Qebpb�dolrmp�tbob�qebobclob�`lj_fkba�fkql�lkb�a^q^�pbq�%Horph^i*T^iifp)�

J^kk*Tefqkbv�R�Qbpq8�m;�-+-2&+

Qeb�krj_bo�lc�̂ mefap�fk�qeb�`lkqoli�dolrm�^ka�fk�qeb�^agrs^kq�dolrmp�fk`ob^pba�

bumlkbkqf^iiv�lsbo�qeb�bfdeq�a^v�cfbia�bumbofjbkq+�Qeb�krj_bo�lc�̂ mefap�fk�qeb�`lkqoli�

dolrm�fk`ob^pba�colj�03-�ql�3-4�arofkd�qeb�bfdeq�a^v�cfbia�bumbofjbkq+�Qeb�krj_bo�lc�

ifsfkd�^mefap�fk�_^dp�bumlpba�ql�IF�4--à�fk`ob^pba�colj�03-�ql�4./�^cqbo�bfdeq�a^vp�^ka
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CriIF4--aiob`q

CriciiiIFQLL�

Cricfiiafob`q

Cfdrob�0+2+�@ljmibjbkq^ov�Cfbia�Pqrav8�@ljm^ofplk�lc�qeb�bccf`^`v�lc�Cricfiià�fk�
^mefap�pmo^vba�afob`qiv�tfqe�Cricfii'�^ka�Cricfii'IF4--à�%Cricfiiafob`q�^ka�
CriIFQLLafob`q&�^ka�qelpb�`lkq^fkba�tfqefk�^k�^mefa�_^d�arofkd�pmo^vfkd�%Cricfii�
^kaCricfRIFQLL&+
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colj�03-�ql�2/-�fk�qeb�Prmboflo�4-�Lfià�dolrm+

Fk�qefp�bumbofjbkq+�Cricfiià�lccboba�bu`biibkq�^mefa�`lkqoli�obd^oaibpp�lc�qeb�qvmb�

lc�̂ agrs^kq�rpba+�>mefa�krj_bop�ab`ob^pba�colj�03-�ql�.2�fk�qeb�Cricfiià�dolrm)�

ab`ob^pba�colj�03-�ql�.5�fk�qeb�Cricfii'   à�dolrm�^ka�ab`ob^pba�colj�03-�ql�/6�fk�qeb�

C r icfiià $$[ � dolrm�^cobo�bfdeq�a^vp�%Cfdrob�0+4&+�Cricoii'� C r i c f i i' $[ �^ka�Cricfiià�

prmbklolffà� qob^qjbkq�dolrmp�^ii�e^a�pfdkfcf`^kqiv�iltbo�^mefa�prosfslopefm�qe^k�qeb�`lkqoli�

dolrm�%>KLS>8�Arkkbqq�Q0�m9�-+-2&+�Qebob�tbob�kl�pfdkfcf`^kq�afccbobk`bp�fk�^mefa�

prosfslopefm�^jlkd�Cricfiià)�Cricfiià� âà�^ka�Cricfiià� qob^qjbkq�dolrmp

%>KLS>8�Arkkbqq�Q08�m;�-+-2&+
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@ lk qol i

*é*�? ^dCricfii�

* * �Cricfii

Cfdrob�0+3+�@ljmibjbkq^ov�I^_�Pqrav7�Bfcb`q�lc�?^d�^ka�>agrs^kq�lk�>mefa�
Prosfslopefm+� ë?^dCricfiiIFQLL$�^ka�ë?^dCricfiií�obcbo�ql�^mefa�prosfs^i�lk�ib^sbp�qe^q�tbob�
`lsboba�tfqe�^k�^mefa�_^d�arofkd�pmo^vfkd+� ëCricfiií�^ka�ëCricfiqIFQLLí�obcbo�ql�^mefa�
prosfs^i�lk�ib^sbp�qe^q�tbob�pmo^vba�afob`qiv�tfqe�Cricfii'+

44

!%-.,$1#%$�2)0(� -%.*)//),+�,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



1))

y � 3--�
N +

L� 1--

, � +))

- . / 0 1 2 3 4 5 �
A^vp�
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Cricfii� * * Cri4--� [ �CriPLfi

Cfdrob�0+4+�>agrs^kq�Cfbia�Pqrav+�>mefa�prosfs^i�fk�milqp�qob^qba�tfqe�IF�4--à)�
Prmboflo�4-�Lfià�%P+Lfi&)�CriDRà)�CriPRà�tfqe�R �4--à�%Cri4--&�^ka�CriPRà
tfqe�Prmboflo�4-�Lfià�%CriPLfi&)�^p�tbii�^p�fk�qeb�`lkqoli�dolrm+
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0�G �A?@RPPFLK

0+0+.�Lsbosfbt

Cricfiià�lccboba�bu`biibkq�^mefa�`lkqoli�fk�bsbov�pqrav�bu`bmq�clo�qeb�bccf`^`v�

`ljm^ofplk�pqrav+�Qeb�bccf`^`v�`ljm^ofplk�pqrav�qllh�mi^`b�arofkd�^�vb^o�lc�aolrdeq�

`lkafqflkp�%Bksfolkjbkq�@^k^a^�/--/&�^ka�qefp�c^`qlo�ifhbiv�ifjfqba�qeb�bccf`^`v�lc�

Cricfiià+�Cricfiià�fp�^�pvpqbjf`�mbpqf`fab�qe^q�obifbp�lk�mbkbqo^qflk�fkql�qeb�mi^kq�^ka�

qo^kpil`^qflk�qeolrdelrq�qeb�mi^kq�ql�_b�bccb`qfsb�%Tvpp�^ka�?lipfkdbo�.664^8�Tvpp�^ka�

?lipfkdbo�.664_&+�?lqe�qo^kpil`^qflk�^ka�mbkbqo^qflk�^ob�ab`ob^pba�tebk�mi^kqp�^ob�

rkabo�aolrdeq�pqobpp�%Ho^jbo�.6368�Fq^f�^ka�?bkwflkf�.6438�Prq`ifccb�.646&+�>agrs^kqp�

afa�klq�pfdkfcf`^kqiv�fk`ob^pb�Cricfiiàíp�bccf`^`v�fk�^kv�lc�qeb�bumbofjbkqp+�Qeb�^mefa�

_^dp�rpba�fk�qefp�pqrav�afa�klq�pfdkfcf`^kqiv�bccb`q�qeb�bccf`^`v�lc�Cricfiià+

0+0+/�Bccf`^`v�@ljm^ofplk�Pqrav�%/--..

Fk�qeb�cfbia�bccf`^`v�`ljm^ofplk�pqrav)�qob^qjbkqp�buef_fqba�s^ovfkd�abdobbp�lc�

^mefa�`lkqoli�fk�qeb�cliiltfkd�do^afbkq�colj�jlpq�bccb`qfsb�ql�ib^pq�bccb`qfsb�qob^qjbkq8�

Jlkfqloà)�Mfofjloà)�Cricfii'� Prmboflo�4-�Lfi')�Cricfii' â')�^ka�`lkqoli+�?lqe

Mfofjloà�^ka�Jlkfqloà�^ob�`elifkbpqbo^pb�fkef_fqlop�%'?^vbo�.6648�'Wbkb`^�.664&�^ka�

e^sb�peltk�bu`biibkq�^mefa�`lkqoli�fk�j^kv�pqrafbp�%E^oafkd�.6408�?^`lk�bq�^i+� .6438�

Tllacloa�bq�^i+� .6508�E^k^cf�bq�^i+� .6568�'O^a`ifccb�.665_8�'Jltov�bq�^i+�/---8

@lokbii�/--.&+�Mfofjloà�̂ ka�Jlkfqloà�^ob�^ipl�jlob�qluf`�qe^k�Cricfiià�^ka�^`q�mofj^ofiv�

qeolrde�afob`q�`lkq^`q�%'@ljbii�Rkfsbopfqv�/--.8�'BUQLUKBQ�/--.&+�Rkbumb`qbaiv)�

Cricfiià� â'�afa�klq�buef_fq�^mefa�`lkqoli�qe^q�t^p�pfdkfcf`^kqiv�dob^qbo�qe^k�qeb�`lkqoli
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dolrm+�Rkifhb�Jlkfqloà�^ka�Mfofjloà)�tef`e�^ob�`lkq^`q�fkpb`qf`fabp+�Cricfiià�fp�^�

pvpqbjf`�^mef`fab�qe^q�abmbkap�mofj^ofiv�lk�bumlprob�arofkd�cbbafkd�ql�buboq�^mefa�

`lkqoli+�Ql�_b�bccb`qfsb)�qefp�pvpqbjf`�^mef`fab�jrpq�mbkbqo^qb�qeb�mi^kq�`rqf`ib�^ka�

jlsb�fkql�qeb�uvibj�^ka�meilbj�tebob�fq�fp�qo^kpil`^qba�qeolrdelrq�qeb�mi^kq�%Tvpp�

^ka�?lipfkdbo�.664^8�Tvpp�^ka�?lipfkdbo�.664_&+

Arofkd�qeb�qbpq�mbofla�%/--.&)�qeb�mi^kqp�fk�lro�qbpq�milqp�tbob�buqobjbiv�pqobppba�

arb�ql�aolrdeq�`lkafqflkp+�Aolrdeq�e^p�^�i^odb�fjm^`q�lk�_lqe�mi^kq�`rqf`ibp�^ka�

qo^kpil`^qflk�tfqefk�^�mi^kq+�Qebpb�qtl�`e^kdbp�tfqefk�mi^kqp�j^v�e^sb�ifjfqba�qeb�

^`qfsfqv�lc�Cricfiià�arofkd�qefp�cfbia�qof^i+�Qeb�bccf`fbk`v�lc�̀ ebjf`^i�rmq^hb�fk�mi^kqp�

abmbkap�dob^qiv�lk�qeb�k^qrob�lc�qeb�mi^kq�`rqf`ib�%J^oqfk�^ka�Grkfmbo�.64-&+�Qeb�`rqf`ib�

fp�^�molqb`qfsb�i^vbo�proolrkafkd�qeb�bmfaboj^i�`biip�lc�ib^sbp+�Fq�fp�`ljmofpba�lc�̀ rqfk)�

pr_bofk)�t^ubp�^ka�q^kkfkp�%J^oqfk�^ka�Grkfmbo�.64-&+�Qeb�mi^kq�`rqf`ib�qebobclob)�^`qp�

^p�qeb�cfopq� _^oofbo�ql�`ebjf`^ip)�fk`irafkd�mbpqf`fabp)�qe^q�^ob�^mmifba�ql�mi^kqp�%J^oqfk�

^ka�Grkfmbo�.64-&+�T^qbo�pqobpp�qofddbop�elojlk^i�`e^kdbp�tef`e�afob`qiv�fkar`bp�

`e^kdbp�fk�`rqf`ib�mbojb^_fifqv�ql�t^qbo�^ka�plirqbp�%Fq^f�^ka�?bkwflkf�.643&+�Croqebo)�

tfqe�obpmb`q�ql�ib^c�jlomelildv)�t^qbo�pqobpp�dbkbo^iiv�`^rpbp�^�obar`qflk�fk�ib^c�̂ ob^�

^ka�^k�fk`ob^pb�fk�`rqfkfw^qflk�^ka�ib^c�qef`hkbpp�%Ho^jbo�.636&+�Qebpb�qvmf`^i�`e^kdbp�

fkar`ba�fk�qeb�`rqf`ib�lc�mi^kqp�_v�aolrdeq�pqobpp�^ob�qelrdeq�ql�e^sb�ifjfqba�mbkbqo^qflk�

lc�qeb�`ebjf`^i�fkql�qeb�pqrav�mi^kqp)�qebob_v�obar`fkd�qeb�bccf`^`v�lc�qeb�molar`q+�Qeb�

mbkbqo^qflk�lc�̂ nrblrp�plirqflkp�qeolrde�pqlj^qbp�fp�fkpfdkfcf`^kq�fk�`ljm^ofplk�ql�qebfo�

mbkbqo^qflk�qeolrde�qeb�`rqf`ib�%J^oqfk�^ka�Grkfmbo�.64-&+�@lkpbnrbkqiv)�qeb�`ilprob�lc�

pqlj^qbp�arofkd�aolrdeq�fp�klq�qelrdeq�ql�e^sb�dob^qiv�fkcirbk`ba�qeb�mbkbqo^qflk�lc
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Cricfiià�fkql�lro�mi^kqp+

Qo^kpil`^qflk�lc�Cricfiià�qeolrde�qeb�meilbj�e^p�^�j^glo�fjm^`q�lk�qeb�pvpqbjf`�

^`qflk�lc�qeb�`ljmlrka�%Tvpp�^ka�?lipfkdbo�.664_&+�Arofkd�^�mbofla�lc�t^qbo�pqobpp)�

mi^kqp�pelt�^�obar`qflk�fk�qo^kpil`^qflk�%Ho^jbo�.6368�Fq^f�^ka�?bkwflkf�.6438�Prq`ifccb�

.646&+�Qefp�obar`qflk�fk�qo^kpil`^qflk�̀ lria�^ipl�e^sb�ifjfqba�qeb�jlsbjbkq�lc�Cricfiià�

qeolrde�qeb�mi^kq)�qebob_v�ifjfqfkd�fqp�bccf`^`v+�?lfqb^r�bq�^i+�%.652&�obmloqba�^�ab`ob^pb�

fk�bccf`^`v�lc�̂ �pvpqbjf`�fkpb`qf`fab�arb�ql�^�iltbo�`lk`bkqo^qflk�lc�qeb�mbpqf`fab�tfqefk�

mlq^ql�ib^sbp+�Qefp�ilt�`lk`bkqo^qflk�lc�qeb�fkpb`qf`fab�fk�ib^sbp�t^p�^qqof_rqba�ql�

ifjfqba�mbpqf`fab�rmq^hb�arofkd�^�mbofla�lc�t^qbo�pqobpp�%?lfqb^r�bq�^i+� .652&+

Prmboflo�4-�Lfià�t^p�klq�bumb`qba�ql�`lkqoli�^mefap)�_b`^rpb�Prmboflo�Lfi�fp�

rpba�^p�^k�^agrs^kq�ql�fk`ob^pb�mbkbqo^qflk�lc�mbpqf`fabp)�_rq�albp�klq�lccbo�^mef`fa^i�

^`qfsfqv�lk�fqp�ltk�%'?bi^r�/--.&+�Lfi�pmo^vp�^ob�^ipl�rpba�ql�mobsbkq�qeb�pmob^a�lcMSV�

%öAf^jlka�bq�^i+�.663&+�Lfip�fkqbocbob�tfqe�qeb�qo^kpjfppflk�lc�sfo^i�m^oqf`ibp�colj�^mefa�

pqvibqp�ql�mi^kqp�arofkd�mol_fkd�_v�èt^pefkdê�sforp�m^oqf`ibp�lcc�lc�pqvibqp�%Df_plk�bq�^i+�

.651&+

Qeb�`lj_fk^qflk�lc�Cricfiià�^ka�Prmboflo�4-�Lfià�afa�obar`b�^mefa�krj_bop�ql�

ibsbip�qe^q�tbob�pfdkfcf`^kqiv�iltbo�qe^k�fk�qeb�`lkqoli�dolrm+�Lkb�lc�qeb�`e^kdbp�

fkar`ba�_v�t^qbo�pqobpp�fk�`rqf`ibp)�fp�^k�fk`ob^pb�fk�ifmlmefif`�^ob^p�%Ibb*Pq^abij^kk�

^ka�Pq^abij^kk�.643&)�tef`e�tlria�c^`fifq^qb�fk`ob^pba�mbkbqo^qflk�lc�Cricfiià�^ka�

Prmboflo�4-�Lfià�qeolrde�qeb�`rqf`ib+�Jfkbo^i�lfi�^aafqfsbp�e^sb�e^a�pvkbodfpqf`�bccb`qp�

tebk�^ajfkfpqboba�tfqe�fkpb`qf`fabp�fk�j^kv�lqebo�pqrafbp�_v�fk`ob^pfkd�mbkbqo^qflk�

qeolrde�mi^kq�`rqf`ibp�%Qob^`v�bq�^i+� .66.8�Cobb�bq�^i+� .6638�Eloltfqw�bq�^i+� .664&+
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Df_plk�^ka�Of`b�%.653&�obmloqba�pfjfi^o�obpriqp�^ka�mlpqri^qba�qe^q�fk`ob^pba�fkpb`qf`fab�

bccf`^`v�jfdeq�^ipl�_b�^qqof_rqba�ql�^k�fk`ob^pb�fk�qeb�mbkbqo^qflk�lc�qeb�fkpb`qf`fab�fkql�

qeb�^mefa�fqpbic�Fk�qefp�cfbia�pqrav)�Prmboflo�4-�Lfià�t^p�^�jr`e�jlob�bccb`qfsb�^agrs^kq�

qe^k�IF�4--à)�tef`e�t^p�rkbumb`qba�pfk`b�qeb�Cricfiià�i^_bi�ob`ljjbkap�rpfkd�^�

mbkbqo^qfkd�^agrs^kq�arofkd�^mmif`^qflk�%'Kls^oqfp�@olm�Molqb`qflk�.666^&+

0+0+/+.� K^qro^i�>mefa�Mlmri^qflk�%/--..

Fk�`lkqo^pq�ql�qeb�cfbia�bccf`^`v�bumbofjbkq)�kl�afccbobk`bp�tbob�clrka�^jlkd�

qob^qjbkqp�fk�qeb�k^qro^i�^mefa�mlmri^qflk+�Qeb�k^qro^i�^mefa�mlmri^qflk�lc�obpfabkq�

^mefap�fk�lro�qbpq�milqp�t^p�buqobjbiv�ilt�arofkd�qeb�bkqfob�cfbia�bumbofjbkq)�bsbk�

qelr[ �pljb�^mefap�tbob�fjmloqba�colj�lqebo�cfbiap+�Qeb�k^qro^i�mlmri^qflk�lc�̂ mefap�

t^p�qll�ilt�ql�j^hb�^kv�̀ ljm^ofplkp�lc�̂ mefa�`lkqoli�^jlkd�qob^qjbkq�dolrmp+

Croqebo)�I^av_foa�_bbqibp�tbob�mobpbkq�fk�sbov�efde�krj_bop�tfqefk�lro�qbpq�milqp+�Qebpb�

_bbqibp�^mmb^oba�ql�_b�^�j^glo�c^`qlo�fk�qeb�ab`fj^qflk�lc�qeb�k^qro^i�^mefa�mlmri^qflk�

fk�lro�cfbia�bumbofjbkqp+

0+0+0� @ljmibjbkq^ov�Cfbia�Pqrav�./--..

Arofkd�qefp�cfbia�pqrav)�s^of^qflkp�tfqefk�qeb�`lkqoli�dolrm�j^ab�pq^qfpqf`^i�

^k^ivpbp�afccf`riq8�eltbsbo)�qeb�qobka�fp�sbov�^mm^obkq+�Fk�`lkqo^pq�ql�qeb�bccf`^`v�

`ljm^ofplk�pqrav)�_lqe�Cricfiià�^ka�Cricfii'�['ê'�d^sb�bu`biibkq�`lkqoli�^d^fkpq�^mefap+�

Qeb�^fo�qbjmbo^qrobp�arofkd�qeb�`ljmibjbkq^ov�cfbia�pqrav�tbob�jr`e�`llibo�^ka�

mob`fmfq^qflk�t^p�efdebo�qe^k�arofkd�qeb�bccf`^`v�̀ ljm^ofplk�pqrav�%Bksfolkjbkq
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@^k^a^�/--/&+�Rkabo�qebpb�`lkafqflkp)�qo^kpil`^qflk�tlria�e^sb�_bbk�l``roofkd�̂ q�̂ �

efdebo�o^qb�qe^k�arofkd�qeb�bccf`^`v�`ljm^ofplk�pqrav+�Qefp�j^v�bumi^fk�qeb�afccbobk`b�

fk�bccf`^`v�clo�Cricfiià�_bqtbbk�qeb�bccf`^`v�̀ ljm^ofplk�pqrav�^ka�qeb�`ljmibjbkq^ov�

cfbia�pqrav+

>``loafkd�ql�lro�obpriqp)�qeb�^agrs^kq�IF�4--à�afa�klq�fk`ob^pb�qeb�bccf`^`v�lc�

Cricfiià+�Qefp�t^p�rkbumb`qba�pfk`b�qeb�Cricfiià�i^_bi�ob`ljjbkap�rpfkd�^�mbkbqo^qfkd�

^agrs^kq�%'Kls^oqfp�@olm�Molqb`qflk�.666^&+�>iqelrde�qeb�Cricfiià�i^_bi�j^hbp�qefp�

ob`ljjbka^qflk)�kl�a^q^�t^p�clrka�fk�mr_ifpeba�obmloqp�lo�colj�'Kls^oqfp�@olm�

Molqb`qflk�tef`e�al`rjbkq�qeb�fjmolsba�bccf`^`v�lc�Cricfiià�tfqe�qeb�rpb�lc�̂ �

mbkbqo^qfkd�^agrs^kq+

Tebk�^mefap�tbob�mi^`ba�lk�ib^sbp)�pmo^vba�afob`qiv�tfqe�Cricfiià�^ka�

Cricfii'[ê'àà�^ka�qebk�`lsboba�tfqe�^k�^mefa�_^d)�^mefa�`lkqoli�qllh�mi^`b�^q�^�c^pqbo�o^qb�

qe^k�tebk�^mefap�tbob�`lsboba�tfqe�qeb�^mefa�_^d�moflo�ql�pmo^vfkd+�Eltbsbo)�_v�qeb�

bka�lc�qeb�pbsbk�a^v�mbofla+�Cricfiià�^ka�Cricfiià� d^sb�pfjfi^o�obpriqp�fk�qbojp�lc�

^mefa�`lkqoli�tebqebo�ib^sbp�tbob�_^ddba�lo�klq�moflo�ql�pmo^vfkd+�Qebobclob)�^iqelrde�

Cricfiià�afa�tloh�mofj^ofiv�_v�bumlprob�sf^�cbbafkd)�`lkq^`q�̂ `qflk�afa�pifdeqiv�fk`ob^pb�

qeb�o^qb�lc�̂ `qflk�lc�qefp�`ebjf`^i+�Qefp�fp�`lkpfpqbkq�tfqe�cfkafkdp�_v�CiÑ`hfdbo�bq�^i+�

%.66/&+

>cqbo�qeb�bccf`^`v�`ljm^ofplk�pqrav)�qebob�t^p�pljb�`lk`bok�qe^q�qeb�tfkalt�lk�

qeb�^mefa�_^d�c^`fkd�qeb�rkabopfab�lc�qeb�ib^c�t^p�pefbiafkd�qeb�ib^c�colj�mbpqf`fabp�

arofkd�pmo^vfkd�^ka�qe^q�qefp�ifjfqba�qeb�bccf`^`v�lc�Cricfii'+�Eltbsbo)�_v�qeb�bka�lc�qeb�

`ljmibjbkq^ov�cfbia�pqrav+�Cricfiià�[ííèà�buef_fqba�qeb�p^jb�^mefa�`lkqoli�tebqebo�qeb
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^mefap�tbob�fk�^�_^d�tfqe�^�tfkalt�arofkd�pmo^vfkd�lo�fk�^�_^d�tfqelrq�̂ �tfkalt+�

Cricfiià� ^`qba�^q�^�c^pqbo�o^qb�lk�qeb�^mefap�_^dp�tfqelrq�^�tfkalt�_rq�fk�qeb�bka)�

qeb�ibsbi�lc�̀ lkqoli�t^p�qeb�p^jb+�Qefp�abjlkpqo^qbp�qe^q�Cricfii'�albp�jlsb�

qo^kpi^jfk^oiv�qeolrde�mlq^ql�ib^sbp�^p�t^p�obmloqba�_v�CiÑ`hfdbo�bq�^i+�%.66/&�^ka�

'Kls^oqfp�@olm�Molqb`qflk�%.666^&+

0+0+1�@ljmibjbkq^ov�I^_�Pqrav�%/--..

Ql�bkprob�qe^q�qeb�^mefa�_^dp�qebjpbisbp�tbobkíq�`lkqof_rqfkd�ql�qeb�ilt�

bccf`^`v�lc�Cricfii'�arofkd�qeb�bccf`^`v�`ljm^ofplk�cfbia�pqrav)�^mefap�tbob�mi^`ba�lk�

ib^sbp�qe^q�e^a�_bbk�`lsboba�tfqe�̂ mefa�_^dp�_bclob�lo�̂ cqbo�pmo^vfkd�fk�qeb�cfbia+�Qebob�

tbob�kl�pfdkfcf`^kq�afccbobk`bp�_bqtbbk�^mefa�`lkqoli�lk�ib^sbp�_^ddba�_bclob�lo�^cqbo�

pmo^vfkd+�Qefp�abjlkpqo^qbp�qe^q�qeb�_^dp�tbob�klq�^�`lkqof_rqfkd�c^`qlo�ql�qeb�ilt�

bccf`^`v�afpmi^vba�_v�Cricfiià�arofkd�qeb�bccf`^`v�`ljm^ofplk�pqrav+

0+0+2�>agrs^kq�Cfbia�Pqrav�%/--/.

Arofkd�qeb�^agrs^kq�cfbia�pqrav+�Cricfiià)�Cricfii'� ^ka�Cricfii'�

buef_fqba�bu`biibkq�^mefa�`lkqoli+�Mi^kqp�fk�qeb�^agrs^kq�cfbia�pqrav�tbob�klq�t^qbo�

pqobppba�^ka�tbob�jr`e�eb^iqefbo�qe^k�mi^kqp�fk�qeb�bccf`^`v�`ljm^ofplk�qof^i�%/--.&+�

Qefp�molsfabp�croqebo�bsfabk`b�qe^q�aolrdeq�`lkafqflkp�arofkd�qeb�bccf`^`v�`ljm^ofplk�

qof^i�tbob�ifjfqfkd�qeb�bccf`^`v�lc�Cricfiià+�Rkabo�kloj^i�cfbia�`lkafqflkp�clo�MBF)�pr`e�

^p�qelpb�bumbofbk`ba�arofkd�qeb�^agrs^kq�cfbia�pqrav�fk�/--/)�^mefa�`lkqoli�_v�Cricfiià�

t^p�`ljm^o^_ib�ql�qeb�`lkqoli�lccboba�_v�Jlkfqloà�^ka�Mfofjloà�fk�qeb�bccf`^`v
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`ljm^ofplk�qof^i�arofkd�/--.+�Pfk`b�Cricfiià�fp�jr`e�ibpp�qluf`�ql�lqebo�lod^kfpjp�qe^k�

Jlkfqloà�^ka�Mfofjloà�%'Kls^oqfp�@olm�Molqb`qflk�.6658�[@lokbii�Rkfsbopfqv�/--.8�

'BUQLUKBQ�/--.&)�fq�fp�ob`ljjbkaba�qe^q�Cricfii'�_b�rpba�fkpqb^a�lc�qebpb�qtl�

`ebjf`^ip�clo�^mefa�`lkqoli�tebk�mi^kqp�^ob�klq�rkabo�t^qbo�pqobpp+

Qeb�^agrs^kqp�IF�4--à�^ka�Prmboflo�4-�Lfià�afa�klq�fk`ob^pb�qeb�bccf`^`v�lc�

Cricfiià+�Qefp�t^p�promofpfkd�pfk`b�Pvkdbkq^)�qeb�j^krc^`qrobo)�ob`ljjbkap�rpfkd�^�

mbkbqo^qfkd�^agrs^kq�tfqe�Cricfiià�%'Kls^oqfp�@olm�Molqb`qflk�.666^&+�Eltbsbo)�klq�^ii�

^agrs^kq�clojri^qflkp�fk`ob^pb�mbpqf`fab�bccf`^`v)�^p�t^p�pbbk�_v�Cobk`e�FF�bq�^i+�%.66/&�

tfqe�qeb�mbpqf`fab�`eilomvofclp+�Pfk`b�lkb�lc�qeb�_bpq�nr^ifqfbp�lc�Cricfiià�fp�fqp�ilt�

qluf`fqv�ql�_bkbcf`f^i�lod^kfpjp)�rpfkd�^k�^agrs^kq�qe^q�fp�qluf`�ql�cfpe�^ka�^nr^qf`�

lod^kfpjp)�pr`e�^p�Prmboflo�4-�Lfià�%'?bi^r�/--.&)�tlria�ibppbk�qeb�_bkbcfqp�lc�rpfkd�

Cricfiià�^p�^k�^mef`fab+�Qefp�fp�bpmb`f^iiv�qorb�rkabo�`lkafqflkp�tebob�^agrs^kqp�al�klq�

fk`ob^pb�qeb�bccf`^`v�lc�Cricfiià+�Eltbsbo)�Cricfiià� ^mmifba�tfqe�̂ k�^agrs^kq�pqfii�e^p�^�

iltbo�qluf`fqv�ql�klk*q^odbq�lod^kfpjp�qe^k�Jlkfqlo'�lo�Mfofjloà�%'Kls^oqfp�@olm�

Molqb`qflk�.6658�'?bi^r�/--.8�'@ljbii�Rkfsbopfqv�/--.8�'BUQLUKBQ�/--.&+�?^pba�

lk� qeb�obpriqp�lc�qefp�pqrav+�Cricfiià�pelria� lkiv�_b�^mmifba�tfqe�^k�^agrs^kq�rkabo�

aolrdeq�`lkafqflkp+

,'-� 8DC8AIG>DC

Arofkd�aolrdeq�`lkafqflkp+�Cricfiià�c^fiba�ql�buef_fq�^mefa�`lkqoli�qe^q�t^p�bnr^i�

ql�qeb�`roobkq�fkpb`qf`fabp�Jlkfqloà�^ka�Mfofjloà+�@e^kdbp�fk�qeb�mi^kq�`rqf`ib�^ka�^�

ab`ob^pba�o^qb�lc�qo^kpil`^qflk�fkar`ba�_v�aolrdeq�`lkafqflkp�^ob�_bifbsba�ql�_b�c^`qlop�

qe^q�ifjfqba�qeb�bccf`^`v�lc�Cricfiià� fk�qefp�pqrav+�Rkabo�cfbia�̀ lkafqflkp�tebob�mi^kqp

1.
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tbob�klq�rkabo�aolrdeq�pqobpp)�Cricfiià�molsfaba�bu`biibkq�^mefa�`lkqoli+�>iqelrde�qeb�

Cricfiià�i^_bi�ob`ljjbkap�rpfkd�^�mbkbqo^qfkd�^agrs^kq)�qeb�mbkbqo^qfkd�^agrs^kq�rpba�fk�

qefp�pqrav�afa�klq�fk`ob^pb�qeb�bccf`^`v�lc�Cricfiià+�Prmboflo�4-�Lfià�lkiv�^`qba�

pvkbodfpqf`^iiv�tfqe�Cricfiià�tebk�mi^kqp�tbob�rkabo�aolrdeq�pqobpp+�?^pba�lk�qeb�obpriqp�

lc�qefp�pqrav+�Cricfiià�pelria�_b�^mmifba�tfqe�^k�^agrs^kq�lkiv�arofkd�aolrdeq�`lkafqflkp+

1/
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@e^mqbo�17�Prjj^ov�^ka�@lk`irpflkp�

1T&PA#kTJGoo>GJ&%"UK@IkPAAKP

1+-+.�>mefa�?be^sflro

Tebk�^mefap�tbob�bumlpba�ql�Cricfiià�_v�cbbafkd�lk�qob^qba�mi^kqp)�qebv�afa�klq�

obprjb�cbbafkd�^cqbo�qebfo�fkfqf^i�bumlprob�ql�qefp�mbpqf`fab+�Pljb�^mefap�tbob�l_pbosba�

^qqbjmqfkd�ql�cbba�_v�mobppfkd�qebfo�mol_lp`fp�^d^fkpq�qeb�ib^c8�eltbsbo)�pqvibqp�kbsbo�

mbkbqo^qba�qeb�ib^c�proc^`b+�?bqtbbk�.*2�a^vp�cliiltfkd�bumlprob�ql�Cricfiià)�^mefap�

pq^osba�ql�ab^qe+�Kl�^mefap�tbob�l_pbosba�dfsfkd�_foqe�^cqbo�/1�elrop�cliiltfkd�

bumlprob�ql�Cricfiià+�Qefp�_be^sflro�fp�`lkpfpqbkq�tfqe�qe^q�abp`of_ba�fk�qeb�ifqbo^qrob�

%CiÑ`hfdbo�bq�^i+� .66/8�E^oobtfgk�^ka�H^vpbo�.6648�'Kls^oqfp�@olm�Molqb`qflk�.6658�

'Dildlw^�/---&+� >mefap�^ipl�buef_fqba�pfdkp�lc�afplofbkq^qflk�^cqbo�bumlprob�ql�Cricfiià�

fk`irafkd�qtfq`efkd)�qobjlop�^ka�pilt�jlsbjbkq+�Qefp�_be^sflro�j^v�fkaf`^qb�qe^q�

Cricfiià�albp�buboq�^�pifdeq�dbkbo^i�qluf`�bccb`q�lk�^mefap�fk�̂ aafqflk�ql�fqp�^kqfcbba^kq�

molmboqfbp)�^p�qebpb�pvjmqljp�^ob�dbkbo^iiv�^ppl`f^qba�tfqe�bumlprob�ql�^�mlfplk�

%?lfqb^r�^ka�Lp_lok�.664&+

1+-+/�PBJ�Jlomelildf`^i�Pqrav�

>iqelrde�obmloqp�colj�Pvkdbkq^)�qeb�`ljm^kv�j^krc^`qrofkd�Cricfiià)�pmb`ri^qb�

qe^q�qeb�^mefa�mol_lp`fp�^mmb^op�afccbobkq�^cqbo�bumlprob�ql�Cricfiià�%E^olia�Tofdeq)�

mboplk^i�`ljjrkf`^qflk&)�qefp�pqrav�e^p�klq�molar`ba�^kv�bsfabk`b�ql�prmmloq�qefp�

`i^fj+�Qeb�ifqbo^qrob�^ipl�albp�klq�^qqof_rqb�qeb�^kqfcbba^kq�^`qflk�lc�Cricfiià�ql�

jlomelildf`^i�`e^kdbp�fk�qeb�mol_lp`fp+� Fkpqb^a)�qeb�^kqfcbba^kq�^`qfsfqv�lc�Cricfiià�fk�

^mefap�fp�^qqof_rqba�ql�qeb�bccb`q�lc�qeb�`ebjf`^i�lk�qeb�obdri^qflk�lc�qeb�`f_^of^i�s^isbp)
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qeb�clla�mrjm�^ka�qeb�p^ifs^ov�mrjm�_v�qeb�kboslrp�pvpqbj�%E^oobtfgk�^ka�H^vpbo�

.6648�'Kls^oqfp�@olm�Molqb`qflk�.665&+

1+-+0�Bccf`^`v�@ljm^ofplk�Pqrav�

Cricfiià�buef_fqba�boo^qf`�`lkqoli�rkabo�cfbia�`lkafqflkp+�Fk�qeb�cfopq�cfbia�

bumbofjbkq�%/--.&)�tef`e�l``rooba�rkabo�aolrdeq�`lkafqflkp+�Cricfii'�c^fiba�ql�lccbo�^kv�

^mefa�`lkqoli+�Eltbsbo)�Jlkfqloà�^ka�Mfofjloà�lccboba�bu`biibkq�^mefa�`lkqoli�arofkd�

qefp�p^jb�mbofla+�Qeb�mol_^_ib�ob^plk�clo�qefp�m^qqbok�fp�qe^q�Cricfii'�fp�^�pvpqbjf`�

mbpqf`fab�qe^q�abmbkap�lk�qo^kpil`^qflk�lc�qeb�`ebjf`^i�fkql�^ka�qeolrdelrq�qeb�mi^kq�ql�

lccbo�^mefa�`lkqoli+�Arofkd�aolrdeq�`lkafqflkp�qo^kpil`^qflk�albp�klq�q^hb�mi^`b�

bccf`fbkqiv+�Jlkfqloà�^ka�Mfofjlo'�^ob�_lqe�^_ib�ql�hfii� ^mefap�lk�`lkq^`q)�pl�qebpb�

`ebjf`^ip�obj^fk�bccb`qfsb�arofkd�aolrdeq�`lkafqflkp+�Cricfiià�lccboba�bu`biibkq�^mefa�

`lkqoli�fk�pfqr^qflkp�tebob�t^qbo�pqobpp�t^p�klq�^�mol_ibj+�Arb�ql�qeb�ilt�qluf`fqv�lc�

Cricfiià�ql�lqebo�lod^kfpjp�fk�`ljm^ofplk�ql�Jlkfqloà�^ka�Mfofjloà)�Cricfiià�pelria�_b�

rpba�^p�^k�^mef`fab�tebk�mi^kqp�^ob�klq�rkabo�t^qbo�pqobpp+�Eltbsbo)�tebk�mi^kqp�^ob�

rkabo�t^qbo�pqobpp)�fq�fp�^asfp^_ib�ql�rpb�^iqbok^qb�jb^kp�ql�`lkqoli�^mefap+

1+-+1�>agrs^kqp

>iqelrde�qeb�Cricfiià�i^_bi�ob`ljjbkap�rpfkd�̂ �mbkbqo^qfkd�^agrs^kq�arofkd�

^mmif`^qflk)�_lqe�i^_�^ka�cfbia�pqrafbp�clrka�kl�bsfabk`b�ql�`lool_lo^qb�qefp�`i^fj�

%'Kls^oqfp�@olm�Molqb`qflk�.666^&+�Tebk�ib^sbp�pmo^vba�tfqe�Cricfii'�fk�qeb�cfbia�tbob�

qo^kpmloqba�_^`h�ql�qeb�i^_�^ka�bumlpba�ql�^mefap+�Cricfiià�buboqba�bu`biibkq�^mefa�

`lkqoli�tebqebo�fq�t^p�rpba�tfqelrq�^k�^agrs^kq)�lo�tfqe�IF�4--à�lo�@fqltbqq�Mirpà+�

Rkabo�qebpb�`lkafqflkp)�^agrs^kqp�afa�klq�fk`ob^pb�qeb�bccf`^`v�lc�Cricfiià+� Fk�qeb�cfbia)
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Prmboflo�4-�Lfi'�lkiv�^`qba�pvkbodfpqf`^iiv�tfqe�Cricfiià�tebk�mi^kqp�tbob�rkabo�aolrdeq�

pqobpp+�IF�4--à�afa�klq�fk`ob^pb�qeb�bccf`^`v�lc�Cricfiià�rkabo�aolrdeq�`lkafqflkp�klo�

rkabo�kloj^i�MBF�cfbia�`lkafqflkp+�Pfk`b�lkb�lc�qeb�_bpq�nr^ifqfbp�lc�Cricfiià�fp�fqp�ilt�

qluf`fqv�ql�_bkbcf`f^i�lod^kfpjp�%CiÑ`hfdbo�bq�^i+� .66/8�Clii^p�^ka�?i^k`�.662&)�rpfkd�^k�

^agrs^kq�tef`e�fp�qluf`�ql�cfpe�^ka�^nr^qf`�lod^kfpjp)�pr`e�^p�Prmboflo�4-�Lfià�%'?bi^r�

/--.&)�tlria�ibppbk�qeb�_bkbcfqp�lc�rpfkd�Cricfiià�^p�^k�^mef`fab+�Qefp�fp�bpmb`f^iiv�qorb�

rkabo�`lkafqflkp�tebob�^agrs^kqp�al�klq�fk`ob^pb�qeb�bccf`^`v�lc�Cricfiià+�Eltbsbo)�

Cricfiià�^mmifba�tfqe�̂ k�̂ agrs^kq�pqfii�e^p�^�iltbo�qluf`fqv�ql�klk*q^odbq�lod^kfpjp�qe^k�

Jlkfqloà�lo�Mfofjloà+�?^pba�lk�qeb�obpriqp�lc�qefp�pqrav)�^k�̂ agrs^kq�pelria�lkiv�_b�

rpba�tfqe�Cricfiià�rkabo�aolrdeq�`lkafqflkp+

12

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



#-� STLO??@kfÑ&

?^`lk)�L+D+)�S+B+�?roqlk)�A+I+�J`Ib^k)�O+E+�G^jbp)�T+A+�Ofibv)�H�D+�?^delqq�^ka�
J+D+�Hfkpbv+� .643+�@lkqoli�lc�qeb�dobbk�mb^`e�^mefa�^ka�fqp�bccb`q�lk�qeb�
fk`fabk`b�lc�mlq^ql�ib^cfolii�sforp+�Glrok^i�lc�B`lkljf`�Bkqljlildv�3671.-*1.1+

 ?>PC�>D+� .665+�@fqltbqq�Mirp�I^_bi+

ö?^vbo+� .664+�Jlkfqlo�J^qbof^i�P^cbqv�A^q^�Pebbq+

ö?^vpfkdbo)�G+�^ka�J �AbCbif`b+�/---+�Obdri^qflk�lc�̂ agrs^kqp+�Mflkbbo�@olm
J^k^dbjbkq)�ttt+�mflkbbo)�̀ lj,rp^,`olm� j^k^dbj+++�dolkljf`p,pmo^v� ^ag�rs^kq�
pobdri^qfl^eqj+

?bacloa)�F�A+)�>+Hbiiv)�D+H+�?^khp)�A+�Crld�^ka�M+D+�J^ohe^j+� .665+�Qeb�bccb`q�lc�
mvjbqolwfkb)�^�cbbafkd�fkef_fqlo�lcEljlmqbo^)�fk�mobsbkqfkd�qo^kpjfppflk�lc�
`^rifciltbo�jlp^f`�`^rifjlsforp�_v�qeb�^mefa�pmb`fbp�(5AB@>�<4=>8204�%Priwbo&+�
>kk^ip�lc�>mmifba�?flildv�.0/7120*13/+

ö?bib^r)�A+�/--.+�Prmboflo�4-�Lfi�J^qbof^i�P^cbqv�A^q^�Pebbq+�Mi^qqb�@ebjf`^i�
@ljm^kv+

?bok^oa)�D+)�P+H+�>pfbar�^ka�M+�?lpt^ii�Bap+� .660+�>qi^kqf`�@^k^a^�Mlq^ql�Drfab+�
Mr_if`^qflk�.0--,60+�>dabu!�/24,.0+

?i^`hj^k)�O+�I+� .641+�>mefap+�Dfkk7�Ilkalk+

?lejlkq)�?+I+�/---+� Qeb�Pq^ka^oa�Mbpqf`fab�Rpboíp�Drfab�2'�ba+�Mobkqf`b*�E^ii7�Kbt�
Gbopbv+

?lfqb^r)�D+)�O+O+�Hfkd�̂ ka�A+�Ibsbpnrb+� .652+�Ibqe^i�^ka�pr_ibqe^i�bccb`qp�lc�̂ iaf`^o_�
lk�qtl�mlq^ql�^mefap�%Eljlmqbo^7�>mefa^b&7�.AB@>�<4=>8204�Priwbo�^ka�
.02=;>8<7@9�4@<7;=1804�%Qelj^p&+�Glrok^i�lc�B`lkljf`�Bkqljlildv�4571.*�
11+

?lfqb^r)�D+�^ka�T+M+I+�Lp_lj+� .664+�?be^sflro^i�bccb`qp�lc�fjfa^`ilmofa)�^�kbt
kf`lqfkvi�fkpb`qf`fab)�lk�qeb�mlq^ql�^mefa)�.02=;>8<7@9�4@<7;=1804�%Qelj^p&�
%Eljlmqbo^)�>mefafa^b&+�Qeb�@^k^af^k�Bkqljlildfpq�./67/1.*/16+

'Obcbop�ql�^�obcbobk`b�colj�^�`ljm^kv�jlkldo^me)�dlsbokjbkq�tb_pfqb�lo�rkfsbopfqv�
tb_pfqb+

6-

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



@^k`bi^al)�O+B+�^ka�B+?+�O^a`ifccb+� .646+�>`qflk�qeobpelia�clo�dobbk�mb^`e�̂ mefa�lk�
mlq^qlbp�fk�Jfkkbplq^+�Glrok^i�lc�B`lkljf`�Bkqljlildv�4/8�3-3*3-6+

'@ljbii�Rkfsbopfqv+�/--.+�Mfofjf`^o_�%Mfofjlo&�@ebjf`^i�Molcfib�1,52+
ttt+mjbm+``b+`ljbii+bar,molcfibp,fkpb+�++qb,mfofjf`^o_,fkpb`q*molc*�
mfofjf`^o_+eqji

@olpp)�G+� .654+�Fkqolar`qflk�ql�klkflkf`�proc^`q^kqp+�Klkflkf`�Proc^`q^kqp7�@ebjf`^i�
>k^ivpfp+� G+�@olpp�%Ba&+�J^o`bi�Abhhbo�Fk`7�Kbt�Vloh+

öAf^jlka)�G+C+)�>+S+�Pqrow)�M+T+�?lpt^ii)�Q+I+�AbE^^k�^ka�J+H+�Hbbk^k+� .663+�Mlq^ql�
Sforp�V+�C^`qpebbq�lc�qeb�Mofk`b�Bat^oa�Fpi^ka�Abm^oqjbkq�lc�>dof`riqrob�^ka�
Clobpqov+�>dabu�.31,61+
ttt/+dls+mb+`^,^@$^dtb_,if_o^ov,c^`qpebbqp,mlqsfov+^pm+

öAf^jlka)�G+C+�^ka�>+S+�Pqrow+� .664+�Mlq^ql�Ib^cfolii�Sforp+�C^`qpebbq�lc�qeb�
Abm^oqjbkq�lc�>dof`riqrob�^ka�Clobpqov)�>dab<[.3.,60+

öAfclkwl)�@�A+)�A+T+�O^dpa^ib�^ka�B+?+�O^a`ifccb+� .663+�Fkqbdo^qba�j^k^dbjbkq�lc�
MIOS�^ka�MSV�fk�pbba�mlq^ql)�tfqe�bjme^pfp�lk�qeb�Oba�Ofsbo�S^iibv�lc�
Jfkkbplq^�^ka�Kloqe�A^hlq^�Rkfsbofpqv�lc�Jfkkbplq^+�
ttt+fmjtloia+rjk+bar,`e^mqbop,afclkwl+eqj+j

Afulk)�>+C+D+� .640+�?flildv�lc�>mefap+�Bat^oa�>oklia�Mr_ifpebop�Ifjfqba7�Ilkalk+

Afulk)�>+C+D+� .665+�>mefa�B`lildv�/è'�ba+�@e^mj^k�^ka�E^ii7�Ilkalk+

Arkkbqq)�@+T+� .65-+�M^fotfpb�jriqfmib�`ljm^ofplkp�fk�qeb�rkbnr^i�s^of^k`b�`^pb+�
Glrok^i�lc�qeb�>jbof`^k�Pq^qfpqf`^i�>ppl`f^qflk�427�463*5--+

Avqe^j)�@+� .666+�@ellpfkd�^ka�Rpfkd�Pq^qfpqf`p7�>�?flildfpqíp�Drfab+�?i^`htbii�
P`fbk`b�Iqa7�Lucloa+

B^pqlm)�S+C+� .650+�?flildv�lc�>mefa�Sforp�Sb`qlop+�Mi^kq�Sforp�Bmfabjflildv7�Qeb�
Pmob^a�^ka�@lkqoli�lc�Fkpb`q*?ljb�Sforpbp+�O+Q+�Mirj_�^ka�G+J+�Qeobpe�Bap+�
?i^`htbii�P`fbkqfcf`�Mr_if`^qflkp7�Lucloa+

öBksfolkjbkq�@^k^a^+�/--/+�>sbo^db�O^fkc^ii�clo�MBF�%LíIb^ov&�.66/*/--.�^ka�
>sbo^db�A^vqfjb�Qbjmbo^qrob�clo�MBF�%LíIb^ov&�.66/*/--.&+�Bksfolkjbkq�
@^k^a^�E^ifc^u+

öBM>+� .666+�Jbqe^jfalmelp�Prjj^ov+
ttt+bm^+dls,mbpqf`fabp,lm,jbqe^jfalmelp,jbqe^j\prjj+eqj
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'BM>+�/---+-sbosfbt�lc�qeb�obsfpba�jbqe^jfalmelp�ofph�^ppbppjbkq
ttt+bm^+dls,mbpqf`fabp,lm,jbqe^jfalmelp,jbqe^j\lsbosfbt+eqj+

'BUQLUKBQ+�/--.+�Jbqe^jfalmelp+
ttt+^`b+^`b+lopq+bar,fkcl,buqlukbq,mfmp,jbqe^jfa+eqj+

CiÑ`hfdbo)�@+O+)�E+�Hofpqfkpplk)�O+�Pbfj)�>+�Ofkaifp_^`ebo)�E+�?reliwbo�^ka�D+�Slpp+�
.66/+�@D>�/.2í611*�>�klsbi�^dbkq�ql�`lkqoli�^mefap�^ka�tefqbcifbp+�?ofdeqlk�
@olm�Molqb`qflk�@lkcbobk`b*�Mbpqp�^ka�Afpb^pbp7�10*2-+

'Clii^p)�D+�^ka�P+�?i^k`+� .662+�@lkqoli�lc�̂ mefap�fk�qlj^qlbp�^ka�_o^ppf`^p�tfqe
mvjbqolwfkb+�Mol`bbafkdp�lc�qeb�14'�Kbt�Wb^i^ka�Mi^kq�Molqb`qflk�@lkcbobk`b+�
ttt+eloqkbq+`l+kw,mr_if`^qflkp,kwmmp,mol`bbafkdp,61,61\./2+eqj+

Clpqbo)�P+M+)�F+�Abkelij�^ka�>+I+�Abslkpefob+�/---+�Qeb�rmp�^ka�altkp�lc�fkpb`qf`fab�
obpfpq^k`b�fk�mb^`e*mlq^ql�^mefap��(5AB@>�<4=>8204 �fk�qeb�RH+�@olm�Molqb`qflk�
.67�540*546+

Cobk`e�E)�K+J+)�P?+�O^j^pt^jv)�A+?+�Pjfqe�#�A+�M^ollk^df^k+� .66/+�Bccb`q�lc�qeobb�
^agrs^kqp�lk�`lsbo^db)�mbopfpqbk`b)�^ka�bccf`^`v�lc�dolrka*^mmifba�`eilomvofclp�
clo�prmmobppflk�lc�̀ lqqlk�^mefa�%Eljlmqbo^7�>mefafa^b&+�Glrok^i�lc�B`lkljf`�
Bkqljlildv�527.014*.022+

D^ov)�K+B+�^ka�H+�Ilobkwbk+� .656+� Bccb`q�lc�jbqe^jfalmelp�lk�elkbv�_bbp�
%Evjbklmqbo^7�>mfa^b&�arofkd�^ic^ic^�mliifk^qflk+�Glrok^i�lc�B`lkljf`�
Bkqljlildv� 5/7� .-34*.-4/+

Df_plk)�O+T+)�G+>+�Mf`hbqq)�D+T+�A^tplk)�>+A+�Of`b�^ka�J+C+�Pqof_ibv+� .651+�Bccb`qp�lc�
^mefa�^i^oj�meboljlkb�abofs^qfsbp�^ka�obi^qba�`ljmlrkap�lk�klk*�^ka�pbjf*
mbopfpq^kq�mi^kq�sforp�qo^kpjfppflk�_v�.AB@>�<4=>8204#�>kk^ip�lc�>mmifba�
?flildv�.-17/-0*/-6+

Df_plk)�O+T+�^ka�>+A+�Of`b+� .653+�Qeb�`lj_fkba�rpb�lc�jfkbo^i�lfip�^ka�mvobqeolfap�ql�
`lkqoli�mi^kq�sforpbp�qo^kpjfqqba�klk*�^ka�pbjf*mbopfpqbkqiv�7A�.AB@>�<4=>8204#�
>kk^ip�lc�>mmifba�?flildv�.-67�231*14/+

'Dildlw^)�M+�/---+�/---�cfbia�`olm�fkpb`q�j^k^dbjbkq+�Kloqe�A^hlq^�Pq^qb�Rkfsbopfqv+�
ttt+buq+kla^h+bar,buqmr_p,mi^kqp`f,mbpqp,bii10ti3+eqj

Driabjlka)�G+>)�T+�G+�s^k�abk�?ofkh�^ka�Bbcgb�abk�?bfabo+� .665+�Jbqelap�lc�̂ ppbppfkd�
mlmri^qflk�fk`ob^pb�fk�^mefap�^ka�qeb�bccb`q�lc�doltqe�pq^db�lc�qeb�elpq�mi^kq�lk�
mlmri^qflk�doltqe�o^qbp+�Bkqljlildf^�Bumbofjbkq^ifp�bq�>mmif`^q^�537.30*.40+
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http://www.hortnet.co.nz/publications/nzpps/proceedings/94/94_125.htm
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E^ii)�F+J+� .641+�M^qeldbkp�lc�̂ mefap+�Mbopmb`qfsbp�fk�>mefa�?flildv+�Ba+�>+A+�Iltb+
>r`hi^ka7�Qeb�Bkqljlildf`^i�Pl`fbqv�lc�Kbt�Wb^i^ka�Fk`+

E^k^cf)�>+)�B+?+�O^a`ifccb�^ka�A+T+�O^dpa^ib+� .656+�Pmob^a�^ka�`lkqoli�lc�mlq^ql�
ib^colii�sforp�fk�Jfkkbplq^+�Glrok^i�lc�B`lkljf`�Bkqljlildv�5/7� ./-.*./-3+

E^k`l`h)�O+F+� .651+�J^`oljlib`ri^o�proc^`q^kqp+�Proc^`q^kqp+�Q+C+�Q^aolp�%Ba+&+�
>`^abjf`�Mobpp7�Kbt�Vloh+

E^oafkd)�G+>+� .640+�Dobbk�mb^`e�^mefap7�Cfbia�qof^ip�tfqe�kbtbo�fkpb`qf`fabp�lk�`^__^db�
^ka�pmfk^`e+�Glrok^i�lc�B`lkljf`�Bkqljlildv�337�126*13-+

E^oobtfgk)�M+�^ka�E+�H^vpbo+� .664+�Mvjbqolwfkb)�^�c^pq*^`qfkd�^ka�pbib`qfsb�fkef_fqlo�lc�
^mefa�cbbafkd+�+:"�>8?@�pqrafbp�tfqe�bib`qolkf`�jlkfqlofkd�lc�cbbafkd�_be^sflro+�
Mbpqf`fab�P`fbk`b�167.0-*�.1-+

'El`h)�T+H+� .661+�>dof`ebjf`^i�C^`q�Pebbq�!.57�Eloqf`riqro^i�Pmo^v�>agrs^kqp+�Mbkk�
Pq^qb�Rkfsbopfqv+�ttt+mbpqba+mpr+bar,c^`qiL+eqji+

Elok+�A+G+� .655+�B`lildf`^i�>mmol^`e�ql�Mbpq�J^k^dbjbkq+�Qeb�Drficloa�Mobpp8�Kbt�
Vloh

Eloltfqw)�>+O+)�W+�Jbkabiplk�^ka�F+�Fpe^^v^+� .664+�Bccb`q�lc�̂ _^jb`qfk�jfuba�tfqe�
jfkbo^i�lfi�lk�qeb�ptbb[lq^ql�tefqbciv�%Eljlmqbo^7�>ibvolafa^b&+�Glrok^i�lc�
B`lkljf`�Bkqljlildv� 6-7�016*020+

Fq^f)�@+�^ka�>+�?bkwflkf+� .643+�T^qbo�pqobpp�^ka�elojlk^i�obpmlkpb+�T^qbo�^ka�Mi^kq�
Ifcb7�Mol_ibjp�^ka�Jlabj�>mmol^`ebp+�Bap+�L+I+�I^kdb)�I+�H^mmbk�^ka�B�A+�
P`eriwb+�Kbt�Vloh7�Pmofkdbo*�Sboi^d+

Glkbp)�>+Q+� .654+�@lkqoli�lc�sforp�fkcb`qflk�fk�`olm�mi^kqp�qeolrde�sb`qlo�obpfpq^k`b7�^�
obsfbt�lc�̂ `efbsbjbkqp)�molpmb`qp�^ka�mol_ibjp+�>kk^ip�lc�>mmifba�?flildv�..�7�
412*44/+

Ho^jbo)�M+G+� .636+�Mi^kq�^ka�Plfi�T^qbo�Obi^qflkpefmp7�>�Jlabj�Pvkqebpfp+�Kbt�
Vloh7�J`Do^t*Efii+

Hkpqfkpplk)�E+� .661+�Mvjbqolwfkb*�>�kbt�fkpb`qf`fab+�>as^k`bp�fk�qeb�`ebjfpqov�lc�
fkpb`q�`lkqoli�j +�Ba+�D+D+�?ofddp+�Bppbu77�Olv^i�Pl`fbqv�lc�@ebjfpqov+

I^j_)�O+G+)�I+I+�Tfpb�^ka�M+>+�J^`H^v+� .664+�Melqlmboflafpj�^ka�pb^plk^i�^_rka^k`b�
lc�̂ k�^mefa)�.02=;>8<7@9�4@<7;=1804�%Qelj^p&)�fk�lfipbba�ci^u+�Qeb�@^k^af^k�
Bkqljlildfpq�./67.-16*.-25+
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Ibb*Pq^abij^kk)�L+V+�^ka�B+G+�Pq^abij^kk+� .643+�@bii�mbojb^_fifqv�^ka�t^qbo�pqobpp+� \�
T^qbo�^ka�Mi^kq�Ifcb7�Mol_ibjp�^ka�Jlabj�>mmol^`ebp+�Bap+�L+I+�I^kdb)�I+�
H^mmbk�^ka�B+A+�P`eriwb+�Kbt�Vloh7�Pmofkdbo*Sboi^d+

'Ilsbi^ka�Fkarpqofbp�Fk +̀�/--/+�IF�4--�I^_bi+
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^`fafcvfkd�̂ dbkq+

J^oqfk)�G+Q+�^ka�?+B+�Grkfmbo+� .64-+�Qeb�@rqf`ibp�lc�Mi^kqp+�Pq+�J^oqfkíp�Mobpp7�Kbt�
Vloh+

J^oqfk)�K+>+�^ka�M+G+�Tlohj^k+� .664+�Jbilk�^mefap�C(<78>�6;>>A<88 �obpfpq^k`b�ql�
mbpqf`fabp+�Mol`bbafkdp�lc�qeb�Kbt�Wb^i^ka�Mi^kq�Molqb`qflk�Pl`fbqv+

J^qqebtp)�O+B+C+� .65.+�Mi^kq�Sfolildv+�/è'�Ba+�>`^abjf`�Mobpp7�Kbt�Vloh+

Jfiqlk)�G+P+� .66/+�Pq^qfpqf`^i�Jbqelap�fk�qeb�?flildf`^i�^ka�Eb^iqe�P`fbk`bp�/è'�ba+�
J`do^t*Efii7�Kbt�Vloh
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^`bqvi`elifkbpqbo^pb�`^k�bke^k`�bpqbo^pb*_^pba�obpfpq^k`b�fk�-5AB@>�<4=>8204�0:3�
.AB@>�:82;?80:04#�Mbpqf`fab�?fl`ebjfpqv�̂ ka�Mevpflildv�167� ..1*./-+

öJltov)�Q+)�H+�Mfhb)�A+�O^dpa^ib)�D+�Obba)�>+�P`eobf_bo�^ka?+�Pqliw+�/---+�Fkqbdo^qba�
mbpq�j^k^dbjbkq�moldo^j�clo�dobbk�mb^`e�^mefa,mlq^ql�ib^c�olii�sforp�clo�M^`fcf`�
Kloqetbpq�mlq^qlbp+�Mlq^ql�@lrkqov+
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öKls^oqfp�@olm�Molqb`qflk�Fk`+� .666^+�Cricfii�fkpb`qf`fab�i^_bi+
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Vloh+
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Clla�@^k^a^+�Aff60*.2+

Mlrib+�O+T+�^ka�M+�Dbkqfiif�%Bap+&�.664+�Kljfk^�Kb^oqf`^�Fkpb`q^7�>�@eb`hifpq�lc�qeb�
Fkpb`qp�lc�Kloqe�>jbof`^+�Klk*eliljbq^_lilrp�Fkpb`qp7�Slirjb�1+�Ol`hsfiib7�
Bkqljlildf`^i�Fkcloj^qflk�Pbosf`bp+

Mobb)�A+G+)�>+?+�Pqbsbkplk�^ka�B+P+�?^opw`w+� .663+�Qluf`fqv�lc�mvobqeolfa�fkpb`qf`fabp�ql�
`^oolq�tbbsfip7�Bke^k`bjbkq�_v�pvkbodfpqp�^ka�lfip+�Glrok^i�lc�B`lkljf`�
Bkqljlildv�567� ./21*./3.+

'O^a`ifcCb)�Q+� .665^+@lkqoli�lc�dobbk�mb^`e�^mefa+�>mefa�>iboq�Kl+/+�Rkfsbopfqv�lc�
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Rkfsbopfqv�lc�Jfkkbplq^)�ttt+fmjtloia+rjk+bar,^mefa^iboq,^iboq1+eqj+

Ol_boqp)�F+J+�^ka�?+A+�E^oofplk+� .646+�Abqb`qflk�lc�mlq^ql�ib^colii�^ka�mlq^ql�jlm*qlm�
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Vloh+
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