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;<<K?OC;MCHGL
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>/_ ^abklpfkb�ob`bmqlo�pr_qvmb�/_

>0 ^abklpfkb�ob`bmqlo�pr_qvmb�0

>AM ^abklpfkb�afmelpme^qb

>JM ^abklpfkb�jlklmelpme^qb
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>KLS> ^k^ivpfp�lc�s^of^k`b

>QM ^abklpfkb�qofmelpme^qb
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@>/ obdflk�lc�>jjlk$p�elok
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-� A?G?K;ECGMKH>N=MCHG

-*-� =iffYbh�MfYbXg�]b�=UfX]cjUgWi`Uf�>]gYUgY

Qeb�pl`f^i�^ka�b`lkljf`�`lpqp�^ppl`f^qba�tfqe�`^oafls^p`ri^o�afpb^pb�%eb^oq�afpb^pb�^ka�

pqolhb&�fk�@^k^a^�^ob�`lkqfkrfkd�ql�ofpb�b^`e�vb^o�%Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�

@^k^a^)� .6618� .6668�Jllob�bq�^i+)� .664&+� Pmb`fe`^iiv)�`bob_o^i�fp`ebjf^)�^�obar`qflk�lc�

_illa�cilt�ql�qeb�_o^fk)�fp�^�ib^afkd�`^rpb�lc�ab^qe�fk�@^k^a^�%Eb^oq�^ka�Pqolhb�

Clrka^qflk�lc�@^k^a^)� .6648�.666&)�qeb�Rkfqba�Pq^qbp�lc�>jbof`^�%>jbof`^k�Eb^oq�

>ppl`f^qflk)� .664&�^ka�tloiatfab�%Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�@^k^a^)� .666&+�Ab^qe�

^p�^�obpriq�lc�̀ bob_o^i�fp`ebjf^�l``rop�tebk�^ob^p�lc�qeb�_o^fk�^ob�a^j^dba�^ka�riqfj^qbiv�

c^fi�_b`^rpb�lc�̂ k�fk^abnr^qb�_illa�prmmiv�ql�prmmloq�kloj^i�k^folk^i�crk`qflkfkd+� Fk�

^aafqflk)�`bob_o^i�fp`ebjf^�fp�obpmlkpf_ib�clo�afob`q�^ka�fkafob`q�`lpqp�tef`e�bu`bba�^kv�

lqebo�qvmb�lc�̀ ^oafls^p`ri^o�afpb^pb�%Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�@^k^a^)� .664&+�Qeb�

fk^_fifqv�lc�jlpq�c^jfifbp�ql�`^ob�clo�fjm^foba�m^qfbkqp�fp�tev�pqolhb�m^qfbkqp�^``lrkq�clo�^k�

fk`ob^pfkd�molmloqflk�lc�mblmib�obnrfofkd�mboj^kbkq�eljb�`^ob�fk�@^k^a^�%Jllob�bq�^i+)�

.6648�Pq^qfpqf`p�@^k^a^)�/---&+�>iqelrde�qeb�jloq^ifqv�o^qbp�^ppl`f^qba�tfqe�pqolhb�e^sb�

ab`ifkba�pfk`b�qeb�jfa� .63-p)�qeb�^`qr^i�krj_bo�lc�pqolhb�`^pbp�fk`ob^pbp�b^`e�vb^o�^ka)�

tfqe�qeb�molgb`qba�ofpb�fk�qeb�biaboiv�mlmri^qflk)�qefp�fk`ob^pb�fp�bumb`qba�ql�`lkqfkrb�clo�

qeb�kbuq� .2�vb^op�%Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�@^k^a^)� .666&+�Tfqe�qebpb�`lkpfpqbkq�

ofpfkd�qobkap)�`lrmiba�tfqe�^�i^`h�lc�qebo^mfbp�^s^fi^_ib�ql�pqolhb�m^qfbkqp)� pqolhb�e^p�

_b`ljb�^k�fjmloq^kq�fpprb�fk�@^k^af^k�^ka�dil_^i�eb^iqe�`^ob+�>p�^�obpriq)�^�`lkpfabo^_ib�

^jlrkq�lc�obpb^o`e�e^p�_bbk�`lkar`qba�ql�fksbpqfd^qb�mlqbkqf^i�jbqelap�lc�obar`fkd�qeb�

^jlrkq�lc�a^j^db�qe^q�l``rop�^p�^�obpriq�lc�̀ bob_o^i�fp`ebjf^+

.
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Efpqlof`^iiv)� pqolhb�obpb^o`ebop�e^sb�bu^jfkba�t^vp�ql�obar`b�`bob_o^i�fp`ebjf`�a^j^db�

_v�cl`rpfkd�lk�mlpq*fkpriq�qob^qjbkqp+�>�ifjfq^qflk�ql�qefp�qo^`h�lc�fksbpqfd^qflk�fp�qeb�

obi^qfsbiv�peloq�mbofla�lc�qfjb�%. *3 �elrop&�qe^q�bufpqp�_bqtbbk�qeb�qfjb�lc�fkpriq�^ka�lkpbq�

lc�foobsbopf_ib�a^j^db+�Qefp�pj^ii�qfjb�d^m�e^p�_bbk�qbojba��qeb�tfkalt�lc�lmmloqrkfqv)��

^p�fq�fp�tfqefk�qefp�qfjb�qe^q�mlpq*fkpriq�qob^qjbkqp�e^sb�e^a�klq^_ib�obpriqp�%Dfkp_bod�^ka�

Mripfkbiif)� .6618�Ptbbkbv)� .6648�El`h)� .665&+�Eltbsbo)�jlpq�mblmib�tel�bumbofbk`b�^�

`bob_o^i�fp`ebjf`�fkpriq�al�klq�e^sb�^``bpp�ql�jbaf`^i�^qqbkqflk�_bclob�qeb�tfkalt�lc�

lmmloqrkfqv�e^p�m^ppba)�^p�abjlkpqo^qba�_v�qeb�c^`q�qe^q�qeb�j[lofqv�l c �̂ ii�ab^qep�

^ppl`f^qba�tfqe�pqolhb�l``rooba�_bclob�qeb�mboplk�`lria�ob^`e�^�jbaf`^i�c^`fifqv�%>jbof`^k�

Eb^oq�>ppl`f^qflk)� .664&+�@ifkf`^i�bP_oqp�ql�^iibsf^qb�`biiri^o�a^j^db�arofkd�qeb�tfkalt�

lc�lmmloqrkfqv�e^sb�_bbk�jbq�tfqe�ifjfqba�pr``bpp�tfqe�qeb�bu`bmqflk�lc�qfpprb�

mi^pjfkldbk�^`qfs^qlo�%q*M>&+�Wfsfk�^ka�Jfiibo�%.666&�obmloqba�qe^q)� fk�qeb�RP>)� q*M>�fp�

^mmolsba�clo�qob^qjbkq�lc�pljb�pqolhb�m^qfbkqp�tfqefk�qeb�Dopq�qeobb�elrop�^cqbo�pvjmqlj�

lkpbq+�Fk�^aafqflk)�qeb�qebo^mbrqf`�tfkalt�c^o�qeb�rpb�lc�q*M>�`^k�_b�buqbkaba�ql�1�elrop�

tfqe�^�`lk`ljfq^kq�rpb�lc�>od^qol_^k)� ^�qeolj_fk�fkef_fqlo�%Jloofp�bq�^i+)�/--.&+

Mobsbkqflk�lc�̂ �`bob_o^i�fp`ebjf`�fkpriq�fp�riqfj^qbiv�^k�fkafsfar^i$p�obpmlkpf_fifqv�_b`^rpb�

fq�obnrfobp�ifcb�ilkd�^qqbkqflk�ql�afbq)�mevpf`^i�^`qfsfqv�^ka�^qqfqrab+�Jloblsbo)�lqebo�c^`qlop�

qe^q�^k�fkafsfar^i�`^kklq�`lkqoli�pr`e�^p�c^jfiv�efpqlov�^ka�mobsflrp�eb^oq�^qq^`hp)�

`lkqof_rqb�ql�^k�fk`ob^pba�mlqbkqf^i�clo�^�crqrob�`bob_o^i�fp`ebjf`�fkpriq+� Qerp)�obpb^o`ebop�

e^sb�cl`rpba�lk�me^oj^`lildf`^i�jbqelap�lc�̂ iibsf^qfkd�kbrolk^i�ab^qe�^p�^�obpriq�l c�

`bob_o^i�fp`ebjf^+�Me^oj^`lildf`^i�qob^qjbkq�pqo^qbdfbp�clo�qeb�mobsbkqflk�lc�kbrolk^i
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ab^qe�fk`irab7�K*jbqevi*A*^pm^oq^qb�%KJA>&�ob`bmqlo�^kq^dlkfpqp�%?^l�bq�^i+)�/--.&)�

`^i`frj�%@^[[&�`e^kkbi�^kq^dlkfpqp�%Hlobkhls�bq�^i+)�/---&)�v*^jfkl*_rqvof`�^`fa�%D>?>&�

^dlkfpqp�%abi�Wlmml�bq�^i+)� .664&)�#bb�o^af`^i�p`^sbkdbop�%J^oh�bq�^i+)� .665&)�`^im^fk�

fkef_fqlop�%Ol_boqp*Ibtfp�bq�^i+)� .661&)�^ka�^abklpfkb�ob`bmqlo�^dlkfpqp�%obsfbtba�fk�slk�

Ir_fqw)� .666&+�B^`e�qob^qjbkq�pqo^qbdv�t^oo^kqp�fksbpqfd^qflk8�eltbsbo)�^�`lj_fk^qflk�lc�

qtl�lo�jlob�lc�qebpb�qob^qjbkqp�j^v�bslisb�^p�qeb�_bpq�qob^qjbkq�pqo^qbdv+�Qefp�

fksbpqfd^qflk�tfii�cl`rp�lk�qeb�molmboqfbp�lc�̂ k�^abklpfkb�ob`bmqlo�^dlkfpq+

-*.� ?ldYf]aYbhU`�FcXY`g�cZ�CgW\Ya]U

Qeb�m^qelmevpflildv�lc�̀ bob_o^i�fp`ebjf^�fp�`ljmibu+�Qebob�^ob�^�s^ofbqv�lc�m^qet^vp�qe^q�

j^v�ib^a�ql�`bii�ab^qe�%clo�obsfbt�pbb�pb`qflki�+0�Jb`e^kfpj�lc�@bii�Ab^qe&+�Ql�fksbpqfd^qb

afccbobkq�^pmb`qp�lc�qebpb�jb`e^kfpjp)�obpb^o`ebop�`^k�rpb�^kfj^i�jlabip�lc�̀ bob_o^i�

fp`ebjf^+� Qeb�rqfifw^qflk�lc�̂ kfj^i�jlabip�molsfabp�obpb^o`ebop�tfqe�cfsb�mofk`fmib�

_bkbeqp7� %.&�qeb�^_fifqv�ql�j^kfmri^qb�qeb�aro^qflk�^ka�pbsbofqv�lc�̂ �`lkafqflk8�%/&�qeb�

^_fifqv�ql�^iqbo�qeb�qfjfkd�lc�qebo^mbrqf`�fkqbosbkqflkp�qerp�mbojfqqfkd�qeb�pqbm*tfpb�^ka�

qfjb*abmbkabkq�pqrav�l c�s^of^_ibp8� %0&�^slfa^k`b�lc�bqef`^i�`lkpfabo^qflkp�^ppl`f^qba�tfqe�

erj^k�bumbofjbkq^qflk8�%1&�^kfj^i�%wk�s,sl&�jlabip�jlob�`ilpbiv�obcib`q�qeb�erj^k�

`lkafqflk�qe^k�`bii�ifkb�%wk�sw>ol&�jlabip8�%2&�^�jb^kp�lc�pr_pq^kqf^qfkd�qb`eklildf`^i�^ka�

qebo^mbrqf`�^as^k`bp�abpqfkba�ql�_b�^mmifba�ql�erj^kp�%Q^jro^�bq�^i+)� .664&+

-*.*-� ;b]aU`�FcXY`g�cZ�CgW\Ya]U

Pbsbo^i�^kfj^i�%w,w�swsl&�jlabip�e^sb�_bbk�absbilmba�ql�bu^jfkb�qeb�bPb`qp�lc�̀ bob_o^i
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fp`ebjf^�lk�qeb�_o^fk+�Jlabip�lc�dil_^i�`bob_o^i�fp`ebjf^�fk`irab7�rkfi^qbo^i�`^olqfa�^oqbov�

l``irpflk�%Ibsfkb�Jlabi&)�_fi^qbo^i�`ljjlk�`^olqfa�l``irpflk)�^ka�clro*sbppbi�l``irpflk�

%MripfkbiR�Jlabi&+�Qeb�jlpq�tfabiv�rpba�jlabi�lc�cl`^i�`bob_o^i�fp`ebjf^�fp�qeb�jfaaib�

`bob_o^i�^oqbov�l``irpflk�%J@>L&+

Qeb�_fi^qbo^i�`ljjlk�`^olqfa�^oqbov�l``irpflk�bumilfqp�qeb�^_pbk`b�lc�̂ k^pqljlpbp�

_bqtbbk�qeb�sboqb_o^i�^ka�fkqbok^i�`^olqfa�`fo`ri^qflk+�Ql�pfjri^qb�`bob_o^i�fp`ebjf^)�_lqe�

`ljjlk�`^olqfa�^oqbofbp�^ob�l``iraba�clo�.-�*.2�jfkrqbp�tef`e�^qqbkr^qbp�_illa�cilt�ql�

qeb�_o^fk+�Eltbsbo)�mblmib�tel�bumbofbk`b�`bob_o^i�fp`ebjf^�al�klq�bumbofbk`b�l``irpflk�

lc�_lqe�`ljjlk�`^olqfa�^oqbofbp+�Qebobclob)�qefp�jlabi�albp�klq�^abnr^qbiv�obcib`q�qeb�

erj^k�jlabi�lc�̀ bob_o^i�fp`ebjf^+�Qeb�clro*sbppbi�l``irpflk�jlabi�pfjri^qbp�`bob_o^i�

fp`ebjf^�qeolrde�bib`qol`l^dri^qflk�lc�_lqe�sboqb_o^i�^oqbofbp�^ka�l``irpflk�lc�_lqe�

`ljjlk�`^olqfa�^oqbofbp�qtbkqv*clro�elrop�i^qbo+�Qeb�`^sb^q�lc�qefp�mol`barob�fp�qe^q�fq�

molar`bp�fk`lkpfpqbkq�fp`ebjf^�_b`^rpb�lc�qeb�afccf`riqv�lc�̀ lkcfojfkd�`ljmibqb�

bib`qol`^rqbofw^qflk�lc�qeb�sboqb_o^i�^oqbofbp+�Croqebojlob)� pfjfi^o�ql�_fi^qbo^i�`ljjlk�

`^olqfa�^oqbov�l``irpflk)�qefp�jlabi�albp�klq�^abnr^qbiv�obmolar`b�`bob_o^i�fp`ebjf^�^p�

bumbofbk`ba�_v�erj^kp�%Q^jro^�bq�^i+)� .664&+

Qeb�J@>L�jlabi�lc�cl`^i�fp`ebjf^�fp�qeb�jlpq�tfabiv�rpba�jlabi�fk�qeb�pqrav�lc�̀ bob_o^i�

fp`ebjf^+�Qeb�j^kv�sbopflkp�lc�qefp�jlabi�fk`irab7�molufj^i�J@>L�jlabi�%Q^jro^�

jlabi&8�fkqo^s^p`ri^o�qeob^a�jlabi�%Hlfwrjf�jlabi&8�afpq^i�J@>L�tfqe�_fi^qbo^i�`ljjlk�

`^olqfa�^oqbov�l``irpflk�jlabi�%@ebk�jlabi&8�^ka�melqlqeolj_lpfp�jlabi�%T^qplk
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jlabi&+� J@>L�jlabip�^ob� mlmri^o�_b`^rpb�qebv�molar`b�`bob_o^i�fp`ebjf^�fk�^�t^v�qe^q�

fp�pfjfi^o�ql�erj^k�pqolhb+�>p�tbii)�qefp�jlabi�molar`bp�`lkpfpqbkq�fp`ebjf^*fkar`ba�

fkc^o`q�slirjbp+�Eltbsbo)�qeb�J@>L�jlabi�fp�qb`ekf`^iiv�afce`riq�^p�fq�obnrfobp�

bumbofbk`ba�phfii�ql�`lkqoli�qeb�Dkb�fkpqorjbkqp�rpba�ql�molar`b�qeb�pqolhb+

>ii�jlabip�lc�̀ bob_o^i�fp`ebjf^�dfsb�ofpb�ql�m^qelildf`^i�`e^kdbp�`e^o^`qbofpqf`�lc�̀ bob_o^i�

fp`ebjf^+�?rq�qeb�Ibsfkb�jlabi�q^odbqp�qelpb�kbrolkp�tef`e�^ob�il`^qba�fk�m^oqf`ri^oiv�

srikbo^_ib�^ob^p�lc�qeb�_o^fk)�pr`e�^p�qeb�efmml`^jmrp+�Fk�qefp�pqrav)�qeb�Ibsfkb�jlabi�

t^p�rpba+�Fq�`ob^qbp�`lkafqflkp�pfjfi^o�ql�qelpb�bumbofbk`ba�arofkd�mboflap�lc�evmluf^�^ka�

fp`ebjf^�fk�erj^kp�%Dfkp_bod�^ka�Mripfkbiif)� .661&+�Qefp�jlabi�bjmilvp�^�rkfi^qbo^i�

`ljjlk�`^olqfa�^oqbov�ifd^qflk�cliiltba�_v�bumlprob�ql�^�evmluf`�bksfolkjbkq�ql�

molar`b�kbrolk^i�a^j^db�%Of`b�bq�^i+)� .65.&+�?lqe�mol`barobp�^ob�kb`bpp^ov�ql�molar`b�

_o^fk�a^j^db�^p�qeb�rpb�lc�lkb�mol`barob�fk�qeb�^_pbk`b�lc�qeb�lqebo�albp�klq�molar`b�

efpqlildf`^i�a^j^db�%Jfv^p^h^�bq�^i+)�/---&+�Croqebojlob)�^pfab�colj�pfjri^qfkd�

m^o^jbqbop�lc�erj^k�pqolhb)�qeb�Ibsfkb�jlabi�fp�^_ib�ql�molar`b�^�`lkafqflk�tebob_v�lkb�

ebjfpmebob�fp�evmluf`�^ka�obi^qfsbiv�fp`ebjf`�tefib�qeb�lqebo�ebjfpmebob�j^fkq^fkp�kloj^i�

_illa�Plt�^ka�fp�lkiv�jfiaiv�evmluf`�%Dfkp_bod�^ka�?rpql)� .656&+�Qefp�`lkafqflk�^iiltp�

clo�qeb�fksbpqfd^qflk�lc�m^qelildf`^i�lrq`ljbp�pfk`b�lkb�ebjfpmebob�`^k�_b�`ljm^oba�ql�

qeb�lqebo�%Dfkp_bod)� .66-)�Jfv^p^h^�bq�^i+)�/---&+
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-*/� FYW\Ub]gag�cZ�=YN�>YUh\

-*/*-� AYbYfU`�=cbgYeiYbWYg�EYUX]bY�hc�=YN�>YUh\

@bob_o^i�fp`ebjf^�fp�^�obar`qflk�lc�_illa�elt�ql�qeb�_o^fk�%Q^_bop)�/--.&+�Fq�fp�rpr^iiv�^�

obpriq�l c�bfqebo�^�qeolj_lpfp�%cloj^qflk�lc�̂ �_illa�`ilq&�fk�^�`bob_o^i�_illa�sbppbi)�^k�

bj_lifpj�%l_pqor`qflk&�lc�qeb�^loq^)�`^olqfa�lo�sboqb_o^i�_illa�sbppbip�%Mrosbp�bq�^i+)�

.664&)�lo�^�obpriq�lc�̂ �`bob_o^i�ebjlooe^db�%_ibbafkd�clo�jlob�qe^k�^�cbt�jfkrqbp)�qe^q�

`ljmoljfpbp�lod^k�^ka�qfpprb�mbocrpflk&�%Olakfqwhv)� .662&+�Qeb�fkqboormqflk�lc�̀ bob_o^i�

_illa�cilt�fp�fkebobkqiv�^``ljm^kfba�_v�^�i^`h�lc�luvdbk�%evmluf^&+�Eltbsbo)�qeb�

absbilmjbkq�lc�evmluf^�fp�klq�^it^vp�qeb�obpriq�lc�̂ k�fp`ebjf`�fkpriq+�Evmluf`�`lkafqflkp�

j^v�^ipl�fk`irab�qeb�klk*^s^fi^_fifqv�lo�obar`ba�^s^fi^_fifqv�lc�luvdbk^qba�^j_fbkq�^fo+

@bob_o^i�fp`ebjf^�fkfqf^qbp�^�`^p`^ab�lc�bsbkqp�qe^q�ib^a�ql�`bii�ab^qe�%Cfdrob�.&+�@bob_o^i�

fp`ebjf^�obpriqp�fk�^�ab`ob^pb�fk�^s^fi^_ib�dir`lpb�^ka�luvdbk�tef`e�^ob�kb`bpp^ov�clo�

^bol_f`�obpmfo^qflk+�Dir`lpb�fp�`lksboqba�fkql�mvors^qb�tef`e�aofsbp�qeb�molar`qflk�lc�

>QM�sf^�qeb�Hob_p�`v`ib)�tefib�luvdbk�^fap�fk�qeb�molar`qflk�lc�>QM�_v�^`qfkd�^p�^k�

bib`qolk�^``bmqlo�arofkd�lufa^qfsb�melpmelovi^qflk+�Molilkdba�abmibqflk�lc�dir`lpb�^ka�

luvdbk�ib^ap�ql�qeb�c^pq�abmibqflk�lc�jlabpq�bkbodv�pqlobp�%Dvri^f)� .654&+�Igrkddobk�bq� î+�

%.641&�peltba�fk�qeb�o^q�qe^q�lkiv�4�.3�jfkrqbp�lc�_o^fk�fp`ebjf^�iba�ql�^�pfdkfe`^kq�

ab`ob^pb�fk�>QM+� Pefjfwr�bq� î+� %.660&�abjlkpqo^qba�rpfkd�jf`olaf^ivpfp�qe^q�arofkd�qeb�

Dopq� .-�jfkrqbp�lc�fp`ebjf^�>QM�t^p�`ljmibqbiv�abmibqba+�?b`^rpb�_o^fk�luvdbk�pqlobp�

^ob�pj^ii)�qebv�`^k�lkiv�prpq^fk�molar`qflk�lc�>QM�clo�^�cbt�pb`lkap�%Pfbnl)� .642&+�Qefp
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`^rpbp�^�molilkdba�i^`h�lc�̂ s^fi^_ib�`ebjf`^i�bkbodv�arofkd�evmluf`�^ka�fp`ebjf`�

`lkafqflkp+�Croqebojlob)�jfql`elkaof^i�>QM�molar`qflk�albp�klq�l``ro�fk�qeb�^_pbk`b�lc�

luvdbk�_b`^rpb�fp`ebjf^�fkcif`qp�a^j^db�ql�qeb�jfql`elkaof^)�j^kfcbpqfkd�^p�^�ab`ob^pb�fk�

jfql`elkaof^i�obpmfo^qflk�o^qbp�j�sct�%Mf`hil�bq�^i+)� .666&�+

Tfqelrq�>QM)�`biip�^ob�kl�ilkdbo�^_ib�ql�mbocloj�bppbkqf^i�mol`bppbp�qe^q�obnrfob�qeb�

bumbkafqrob�lc�̀ ebjf`^i�bkbodv�^ka)�^p�^�obpriq)�^ob�rk^_ib�ql�j^fkq^fk�kloj^i�eljblpq^qf`�

flk�`lk`bkqo^qflkp�%Wer�^ka�Hokgbsf`)� .665&+� ?o^fk�`biip�kbba�^�`lkpq^kq�prmmiv�lc�bkbodv�

ql�j^fkq^fk�flkf`�bnrfif_ofrj�^`olpp�kbrolk^i�jbj_o^kbp+�Bsbkqr^iiv)�c^firob�lc�qeb�>QM�

abmbkabkq�K^[*H[�mrjm�^iiltp�qeb�fkciru�lc�K ^Y�tef`e�fp�^``ljm^kfba�_v�qeb�fkciru�lc�

@i� ^ka�EdL)�qebob_v�`^rpfkd�`bii�ptbiifkd�%Jbkwfbp�bq�^i+)� .6608�Mripfkbiif)� .662&+�@biip�

ptbii�^p�t^qbo�fp�obq^fkba�_v�qeb�lpjlqf`�fj_^i^k`b�molar`fkd�`vqlqluf`�babj^�%E^q^pefq^�

bq�^i+)� .66-8�Olpbk_bod)� .666&+� Qeb�fk^_fifqv�lc�qeb�kbosb�`biip�ql�j^fkq^fk�kloj^i�flk�

`lk`bkqo^qflkp�arofkd�fp`ebjf^�^ka�evmluf^�dfsbp�ofpb�ql�j^kv�mol`bppbp�tef`e�^ob�ifkhba�

ql�`bii�ab^qe�fk`irafkd�obib^pb�lc�bu`fq^qlov�kbrolqo^kpjfqqbop)�bpmb`f^iv�dirq^j^qb)� fkciru�

lc�̀ ^i`frj�^ka�cloj^qflk�lc�ob^`qfsb�luvdbk�pmb`fbp�%Pe^iibo�bq�^i+)� .65-8�Glekpqlk�bq�^i+)�

/--.&+�Croqebojlob)�^k�fkqbdo^i�`ljmlkbkq�lc�kb`olpfp�%`bii�ivpfp&�fp�`bii�ptbiifkd)�tef`e�

obpriqp�#lj�qeb�ilpp�lc�pbib`qfsb�mbojb^_fifqv�^ka�jbj_o^kb�flk�mrjm�^`qfsfqv�%R`efv^j^)�

.662&+� Fq�fp�riqfj^qbiv�qefp�fk^_feqv�ql�j^fkq^fk�kloj^i�flk�`lk`bkqo^qflkp�qe^q�ifkhp�

afc#obkq�evmlqebpbp�lc�̀ bii�ab^qe+
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-*/*.� A`ihUaUhY�UbX�]hg�=cbhf]Vih]cb�]b�=Y``�>YUh\

Dirq^j^qb�fp�^k�fjmloq^kq�b^u{q^q`tQoftÅro`Ño^fÑÑf{qqbofffqfH7�%u^fqo^iqtbos`Jfpfovpqbkf+iq�

^`qp�mob�^ka�mlpqpvk^mqf`^iiv�lk�flklqolmf`�^ka�jbq^_lqolmf`�ob`bmqlop�%Q^_ib�.&+�Qeb�

flklqolmf`�ob%"mqlop�e^sb�_bbk�k^jba�^``loafkd�ql�pbib`qfsb�^dlkfpqp7� %.&� K*jbqevi*A*�

^pm^oq^qb�%KJA>&)�%/&�h^fk^qb)�^ka�%0&�V*^jfkl*0*evaoluv*2*jbqevi*1*fplu^wlib�

molmoflkf`�^`fa�%>JM>&+�Qebpb�ob`bmqlop�^ii�fk`lomlo^qb�flk�`e^fjbip�qe^q�^ob�mbojb^_ib�

ql�`^qflkp)� ^iqelrde�qeb�obi^qfsb�mbojb^_fifqv�ql�K^[�^ka�@^[[�s^ofbp�^``loafkd�ql�qeb�

3 jfiv+�>`qfs^qflk�lc�KJA>�ob`bmqlop�`^rpbp�qeb�fkPru�lc�_lqe� K^[�^ka�@^[[)�M b ob^ p �

^`qfs^qflk�lc�>JM>�^ka�h^fk^qb�ob`bmqlop�`^rpbp�qeb�fkciru�lc�K^[�^ka�mlqbkqf^iiv�@^[[�

abmbkafkd�rmlk�qeb�bafqba�pq^qrp�lc�m^oqf`ri^o�pr_rkfqp�lc�qeb�ob`bmqlo�%Ivk`e�^ka�

Drqqj^k)�/--/&+

Jbq^_lqolmf`�dirq^j^qb�ob`bmqlop�%jDefO&�^ob�D*molqbfk�ifkhba�obêmqlop�qe^q�cloj�^�

3 jfiv�lc�bfdeq�pr_qvmbp�tef`e�e^sb�_bbk�pr_afsfaba�fkql�dolrmp�F)�E)�^ka�j �lk�qeb�_^pfp�

lc�pbnrbk`b�eljlildv�^ka�me^oj^`lildf`^i�molcfib�lc�̂ `qfs^qflk�%obsfbtba�fk�P`elbmm)�

/--.&�%Q^_ib�.&+�Dolrm�F�jbq^_lqolmf`�dirq^j^qb�ob`bmqlop�^ob�D*molqbfk*`lrmiba�ql�

melpmelifm^pb�@�%MI@&�%@lkk�^ka�Mfk)� .664&�tef`e�pqfjri^qbp�qeb�obib^pb�lc�@^[[#lj�

qeb�bkalmi^pjf`�obqfqjirj�%K^h^jro^�bq�^i+)�/---&+�>`qfs^qflk�lc�dolrm�F�dirq^j^qb�

ob`bmqlop�^ipl�`^rpbp�^pqol`vqb�molifcbo^qflk�%@f``^obiif�bq�^i+)� .664&)�dirq^j^qb�obib^pb�

%?bwwf�bq�^i+)� .665&)�^ka�fjjbaf^qb*b^oiv�dbkb�qo^kp`ofmqflk�%@lkalobiif�bq�^i+)� .660&)�

Dolrm�k �^ka�EF�dirq^j^qb�ob`bmqlop�^ob�kbd^qfsbiv�`lrmiba�ql�^abkvivi�`v`i^pb�^`qfsfqv�

%Afkdibafkb�^ka�J`?^fk)� .666&+�>`qfs^q^qflk�lc�qebpb�ob`bmqlop�`^k�kbd^qfsbiv�jlari^qb

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



Q^_ib�.+� Prjj^ov�lc�dirq^j^qb�ob`bmqlo�`i^ppoD`^qflk�^ka�qebfo�bch`qlop+� %QM87� Fklpfqli*�
.)1)2*qofmelpme^qb8�`*>JM7�`v`if`�^abklpfkb�jlklmelpme^qb&�%^a^mqba�#lj�
Lw^t^�bq�^i+)� .665&+

Dirq^j^qb�Ob`bmqlop

Flklqolmf` Flk�Pbib`qfsfqv
KJA> K^(� @̂ [(
klk*KJA>

>JM> K^(� %@^�(&'
H^fk^qb K^(� %@^[(&'

Jbq^_lqolmf` Pb`lka�Jbppbkdbo�Pvpqbjp
Pr_qvmb Mlpfqfsb�@lrmifkd� Kbd^qfsb�@lrmifkd

Dolrm�F
jDirOi FM0� `*>JM
jDirO2 FM0

Dolrm�k
jDirO/ `*>JM
jDirO0 `*>JM

Dolrm�f k
jDirO1 `*>JM
jDirO3 `*>JM
jDirO4 `*>JM
jDirOP `*>JM

*�abmbkabkq�rmlk�qeb�bafqba�pq^qrp�lc�m^oqf`ri^o�pr_rkfqp+

.-
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bu`fq^qlov�kbrolqo^kpjfqqbo�lrqmrq�%P`elbmm)�/--.&+

Arofkd�^ka�cliiltfkd�`bob_o^i�fp`ebjf`�^qq^`hp)�qeb�buqo^`biiri^o�`lk`bkqo^qflk�lc�

bu`fq^qlov�^jfkl�^`fap�pr`e�^p�dirq^j^qb�qe^q�^ob�obib^pba�#lj�mobpvk^mqf`�`biip�fp�

pfdkfD`^kqiv�fk`ob^pba�fk�^�@^[[*abmbkabkq�c^peflk�%?fj_^rjbo�bq�^i+)� .6618�Ef`hp�^ka�

@lkqf)� .6638�Ibsv�bq�^i+)� .665&+� Pefjfwr�bq�^i+� %.660&�l_pbosba�^�0-*c_ia�fk`ob^pb�fk�

buqo^`biiri^o�dirq^j^qb�`lk`bkqo^qflkp�cliiltfkd�.-�*�0-�jfkrqbp�lc�fp`ebjf^+� Krjbolrp�

pqrafbp�prmmloq�qeb�`lkqbkqflk�qe^q�bu`bppfsb�obib^pb�lc�dirq^j^qb�arofkd�fp`ebjf`�

`lkafqflkp�`lkqof_rqbp�ql�kbrolk^i�a^j^db�fk�qeb�`bkqo^i�kboslrp�pvpqbj�%@elf)� .655^8�

Pw^qhltphf�^ka�>qtbii)� .6618�@^i^_obpf)�/---&+� Fk�`lkqo^pq)�dirq^j^qb�ob`bmqlo�

^kq^dlkfpqp�e^sb�_bbk�peltk�ql�^qqbkr^qb�fp`ebjf^�fkar`ba�kbrolk^i�`bii�ab^qe�%>ih^k�bq�

^i+)�/--.8�?^l�bq�^i+)�/--.&+� Fk�^aafqflk)�fk�qeb�J@>L�jlabi�l c�cl`^i�fp`ebjf^)�mob*

qob^qjbkq�%0-*jfk&�^ka� mlpq*qob^qjbkq�%0-*jfk&�lc�qeb�_o^fk�tfqe�qeb�dirq^j^qb�ob`bmqlo�

^kq^dlkfpqp�JH*5-.� %M^oh�bq�^i+)� .655&�lo�@DP� .6422�%Pfjlk�^ka�Pefo^fpef)� .66-&�

molar`ba�^�ab`ob^pb�fk�kbrolk^i�`bii�ilpp�fk�qeb�o^q+� Fk�^aafqflk)�kbrolkp�i^`hfkd�crk`qflk^i�

dirq^j^qb�ob`bmqlop�e^sb�_bbk�peltk�ql�prosfsb�buqbkaba�mboflap�lc�fp`ebjf^�%Mbkd�bq�^i+)�

.66.8�Q^k^h^�bq�^i+)�/--/&+

Qeb�bu`fq^qlov�kbrolqo^kpjfqqbo�dirq^j^qb�e^p�_bbk�ifkhba�ql�^�pbnrbk`b�lc�bsbkqp�qe^q�

riqfj^qbiv�ib^ap�ql�kbrolk^i�`bii�ab^qe�%Cfdrob�/&+� Qeb�fk`fabk`b�lc�dirq^j^qb�fkar`ba�

bu`fqlqluf`�`bii�ab^qe�e^p�_bbk�peltk�ql�_b�efdebo�fk�obdflkp�lc�qeb�_o^fk�pr`e�^p�qeb�

efmml`^jmrp�qe^q�`lkq^fk�efde�`lk`bkqo^qflkp�lc�dirq^j^qb�ob`bmqlop�%Hfofkl)� .65/8�Epr
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^ka�?rwp^hf)� .6608�Ef`hp�^ka�@lkqf)� .6638�@^i^_obpf)�/---&+�Arofkd�fp`ebjf`�`lkafqflkp)�

^k�fk`ob^pb�fk�buqo^`biiri^o�dirq^j^qb�`^rpbp�^k�fk`ob^pb�fk�kbrolk^i�bu`fq^qflk�^ka�

jbj_o^kb�abmli^ofw^qflk�sf^�qeb�fkciru�lc�K^[�flkp�%Olqej^k�^ka�Likbv)� .6538�EP`hp�^ka�

@lkqf)� .663&+�>k�fk`ob^pb�fk�buqo^`biiri^o�dirq^j^qb�^ipl�`^rpbp�^k�fk`ob^pb�fk�qeb�

`lk`bkqo^qflk�lc�fkqo^`biiri^o�@^[[�%Qljp�^ka�Ol_boqp)� .6668�P^qqibo�^ka�Qvjf^kphf)

/--.&+�Clo�bu^jmib)�Ar_fkphv�%.660&�abjlkpqo^qba�qe^q�^k�^mmif`^qflk�lc�dirq^j^qb�

pfdkfD`^kqiv�fk`ob^pba�qeb�`lk`bkqo^qflk�lc�fkqo^`biiri^o�@^[[�fk�`riqroba�efmml`^jm^i�

kbrolkp+�O^ka^ii�^ka�Qe^vbo�%.66/&�abjlkpqo^qba�qeb�p^jb�obpriqp�_rq�^aaba�qe^q�qeb�

`e^kdbp�fk�@^[[�`lk`bkqo^qflkp�qe^q�l``ro�arofkd�dirq^j^qb�fkar`ba�kbrolqluf`fqv�

cir`qr^qb�mlpq�fkpriq+�Fk`ob^pfkd�ibsbip�lc�K^[�fkpfab�qeb�`bii�^`qfs^qbp�K^[,H[�>QM^pb�

mrjmp�fk�^k�^qqbjmq�ql�obpqlob�kloj^i�flk�`lk`bkqo^qflkp+�Eltbsbo)�^`qfs^qflk�lc�qebpb�

mrjmp�bumbkap�jlob�lc�qeb�^iob^av�abmibqba�pqlobp�lc�>QM)�^k�bsbkq�qe^q�bu^`bo_^qbp�qeb�

abpqor`qfsb�mol`bppbp�fk�qeb�`bii+�Abmli^ofw^qflk�lc�qeb�`bii�jbj_o^kb�qofddbop�qeb�lmbkfkd�

lc�sliq^db*lmbo^qba�`^i`frj�`e^kkbip�%SL@@&)�obpriqfkd�fk�^�croqebo�fkciru�lc�@^[[�tef`e�

^aap�ql�qeb�bufpqfkd�fkciru�colj�qeb�^`qfs^qba� KJA>�^ka�h^fk^qb�ob`bmqlop+� Fk`ob^pba�

@^[[�fkciru�qofddbop�jlob�dirq^j^qb�obib^pb�colj�^ulk�qbojfk^ip�^ka�croqebo�jbj_o^kb�

abmli^ofw^qflk�qerp�bpq^_ifpefkd�^�`fo`ri^o�pbnrbk`b�lc�bsbkqp�qe^q�riqfj^qbiv�^ppfpqp�fk�`bii�

ab^qe�%Hbojbo�bq�^i+)� .666&+�Eltbsbo)�dirq^j^qb�obib^pb�fp�klq�qeb�lkiv�abibqboflrp�bPb`q�

_olrdeq�^_lrq�qeolrde�bu`bpp�`^i`frj�fkciru+

-*/*/� =U`W]ia�UbX�]hg�=cbhf]Vih]cb�]b�=Y``�>YUh\

Qebob�fp�kloj^iiv�^�.-'� 7� .� buqo^`biiri^o�ql�fkqo^`biiri^o�`^i`frj�do^afbkq�^`olpp�kbrolk^i
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jbj_o^kbp�%@^o^c_if)� .6548�@i^me^j)� .662&�_b`^rpb�lc�mllo�jbj_o^kb�mbojb^_fifqv�ql�

@^[[�%PfbnÇ�^ka�?bkdqpplk)� .656&+�Ql�j^fkq^fk�qefp�@^[[�do^afbkq)�qeb�`bii�pbnrbpqbop�

@^[�obj^fkfkd�fkqo^`biiri^oiv�ql�jfql`elkaof^�^ka�qeb�bkalmi^pjf`�obqf`rirj�%Ibfpq�^ka�

Kf`lqbo^)� .666&�^ka�bumbkap�bkbodv�qeolrde�afPbobkq�jb`e^kfpjp�ql�jlsb�rkt^kqba�

@^[[�lrq�lc�qeb�`bii�%Cfdrob�0&+�Qeb�Dopq�jb`e^kfpj�fp�^�K^S�@^[�bu`e^kdbo+�Qeb�pb`lka�

jb`e^kfpj�`lkpfpqp�lc�pbsbo^i�>QM�abmbkabkq�`^i`frj�mffjmp�il`^qba�lk�qeb�mi^pj^�

jbj_o^kb)�jfql`elkaof^�^ka�bkalmi^pjf`�obqf`rirj�%Pfbpgl�^ka�?bkdqpplk)� .656&� +�>q�

kloj^i�`lk`bkqo^qflkp)� @^[[�cricfiip�crk`qflkp�fk�`bii�ql�`bii�`ljjrkf`^qflk�^ka�mi^vp�^�

olib�^p�^�pb`lka�jbppbkdbo�%obsfbtba�fk�?ofkf�^ka�@^o^c_if)�/---&+� @^[[�^ipl�bif`fqp�`boq^fk�

mevpflildf`^i�obpmlkpbp�pr`e�^p�ilkd*qboj�mlqbkqf^qflk�%J^ibkh^�bq�^i+)� .656&�^p�tbii�^p�

obdri^qflk�lc�kbrofqb�buqbkpflk�^ka�obdri^qflk�lc�qeb�cloj^qflk�lc�pvk^mpbp�arofkd�

absbilmjbkq�%J^qqplk�bq�^i+)� .656&+

Fk�`lkqo^pq�ql�kloj^i� @^[[�`lk`bkqo^qflkp)�bu`bppfsb� @^['�`lk`bkqo^qflkp�fk�qeb�`bii�tfii�

bsbkqr^iiv�ib^a�ql�`bii�ab^qe�%Pfbpgl)� .66/8�Grroifkh�^ka�Ptbbkbv)� .6648�Per^f_�^ka�

?obhbo*Hi^ppbk)� .6648�Fs^kf`p�bq�^i+)�/--.&+�Clo�bu^jmib)�Ar_fkphv�%.660&�peltba�qe^q�

tebk�`riqroba�efmml`^jm^i�kbrolkp�tbob�pr_gb`qba�ql�^mmif`^qflk�lc�̂ k�bu`fqlqluf`�

`lk`bkqo^qflk�lc�dirq^j^qb)�qeb�`lk`bkqo^qflk�lc�fkqo^`biiri^o�@^[[�fk`ob^pba�fjjbaf^qbiv�

^ka�52"�lc�qeb�kbrolkp�afba�^cqbo�/1�elrop+� Qeb�fk`ob^pb�fk� @^[[�`^k�_b�afsfaba�fkql�

qeobb�me^pbp7� %.&�^�qofddbofkd�me^pb�arofkd�tef`e�qeb�kbrolk�fp�bumlpba�ql�dirq^j^qb�^ka�

qeb�fkqo^`biiri^o�`lk`bkqo^qflk�lc�@^[�fk`ob^pbp�ql�jf`oljli^o�ibsbip8�%/&�^�i^qbkq�me^pb�

arofkd�tef`e�@^[[�`lk`bkqo^qflkp�obqrok�ql�_^pbifkb)�^ka�%0&�^�cfk^i�me^pb�qe^q�_bdfkp�tfqe
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MH@F]hcW\cb

@j$
?KT,@j'�_>jjmo

Cfdrob�0+�Ob`bmqlop�^ka�m^qet^vp�fkslisba�fk�qeb�fkciru�^ka�buqo^`biiri^o�obib^pb�lc
`^i`frj+� %@^?M7� `^i`frj�_fkafkd�molqbfk8�A>D7� af^`vidiv`boli8�BO7� bkalmi^pjf`�
obqf`rirj8�FM07� fklpfqli*.)1)2*qofmelpme^qb8�jDir*O7�jbq^_lqolmf`�dirq^j^qb�
ob`bmqlop8�Jfql`elk7�jfql`elkaof^8�KJA>7�K*jbqevi*A*^pm^oq^qb8�MFM87� Fklpfqli*�
1)2*_fmelpme^qb8�MH@7�molqbfk�hfk^pb�@8�SL@@7�sliq^db*lmbo^qba�`^i`frj�
`e^kkbip&�%^a^mqba�ci�lj�Afpqboelci�bq�^i+)� .661&+
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qeb�do^ar^i�ofpb�fk�qeb�fkqo^`biiri^o�`lk`bkqo^qflk�lc�@^[[�qe^q�ob^`ebp�^�mi^qb^r�#lj�tef`e�

qeb�kbrolk�`^kklq�ob`lsbo�%O^ka^ii�^ka�Qe^vbo)� .66/&+� Prpq^fkba�efde�fkqo^`biiri^o�@^[[�

`lk`bkqo^qflkp�^ob�^ipl�hkltk�ql�molar`b�jlib`ri^o�^ka�dbkbqf`�`e^kdbp�tef`e�^ipl�ib^a�

ql�`bii�^ka�jbj_o^kb�fkgrov�%@infe^j)� .6628�?ofkf�^ka�@^o^c_if)�/---8�@orw^ibdrf�^ka�

?^afkd)�/---&+�Molilkdba�`lk`bkqo^qflkp�lc�fkqo^`biiri^o�@^[�̂ `qfs^qba�kr`ib^pbp�qe^q�

obpriqba�fk�`ib^sba�AK>�^ka�^�abdo^a^qflk�lc�̀ bii�`eolj^qfk�%Ki`lqbo^�bq�^i+)� .661&+�

?^afkd�bq�^i+� %.660&�peltba�qe^q�qeb�fkfqf^qflk�lc�dbkb�qo^kp`ofmqflk�abmbkaba�rmlk�elt�

@^[[�bkqbop�qeb�`bii+� Fk�qebfo�pqrav�@^[[�bkqov�qeolrde�SL@@�^ka�KJA>�ob`[qlop�

fkfqf^qba�dbkb�qo^kp`ofmqflk+�Qefp�bu`bppfsb�ofpb�fk� @^[[�^ipl�obmobpbkqp�^�pqfjrirp�tef`e�

`^rpbp�qeb�lsbo�^`qfs^qflk�lc�ifm^pbp�%ifmfa�evaolivqf`�bkwvjbp&)�molqb^pbp�^ka�

bkalkr`ib^pbp�%Pfbpgl)� .66/8�Pmfo^�bq�^i)�/--.&+

Molqb^pb�^ka�ifm^pb�^`qfsfqv�`^k�^ipl�fkfqf^qb�^�`^p`^ab�lc�abpqor`qfsb�bsbkqp�tfqefk�qeb�

kbosb�`bii+�Bu`bppfsb�molqb^pb�^`qfsfqv�tfii�abpqolv�m^oqp�lc�qeb�prmmloqfkd�`vqlphbibqlk�

^ka�fkqbocbob�tfqe�kloj^i�ob`bmqlo�crk`qflk)�jbj_o^kb�`e^kkbip�^ka�flk�qo^kpmloqbop�

%Pfbpgl)� .66/8�Drv^kd�bq�^i+)� .666&+� Fq�e^p�_bbk�peltk�qe^q�buqbkpfsb�`vqlphbibqlk�^ka�

mi^pj^�jbj_o^kb�a^j^db�`^k�afpormq�qeb�fkqbdofqv�lc�qeb�`bii)�fk`ob^pb�jbj_o^kb�

mbojb^_fifqv�ql�flkp�^ka�bsbk�j^`oljlib`ribp)�`ljmoljfpb�qo^kpmloq�lc�bppbkqf^i�`bii�

molar`qp�^ka�fkar`b�pfdk^ifkd�`^p`^abp�Dk^iiv�jbaf^qfkd�`bii�ab^qe�%W^ibtph^)� .663&+�

Jloblsbo)�molqb^pbp�bsbkqr^iiv�dfsb�ofpb�ql�luvdbk�3bb�o^af`^ip)�tef`e�^ob�hkltk�ql�_b�

kluflrp�ql�`biip�%Pfbd_)� .66/&+�Lc�m^oqf`ri^o�fkqbobpq�^ob�^�3jfiv�l c�̀ vqlplif`�molqb^pbp)�

`^im^fkp)�qe^q�^ob�lmqfj^iiv�^`qfs^qba�_v�`^i`frj)�rkabo�kbrqo^i�mE�`lkafqflkp�%Plofj^pef
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bq�^i+)� .661&+�>p�jbkqflkba�mobsflrpiv)�qeb�kbrolmolqb`qfsb�bPb`qp�lc�̀ ^im^fk�fkef_fqflk�

e^sb�_bbk�fksbpqfd^qba+�>``loafkd�ql�Dllaj^k�^ka�W^dlk�%.653&)�qo^`hfkd�qeb�fkfqf^qflk�

^ka�abdobb�lc�̀ ^im^fk�molqblivpfp�`^k�_b�alkb�_v�nr^kqfpfkd�qeb�_ob^haltk�lc�pmb`qofk)�^�

`^im^fk�pr_pqo^qb�^ka�`vqlphbibqlk�molqbfk+�Fk�^�jlabi�lc�dil_^i�fp`ebjf^�fq�t^p�peltk�

qe^q�efmml`^jm^i�pmb`qofk�molqblivpfp�mob`babp�abdbkbo^qflk�lc�@>i� `biip�%Ol_boqp*Ibtfp�

bq�^i+)� .661&+� Pfjfi^oiv)�?^oqrp�bq� î+� %.662^&�abjlkpqo^qba�qe^q�cliiltfkd�cl`^i�fp`ebjf^�

molqblivpfp�lc�pmb`qofk�_v�`^im^fk�l``rop�moflo�ql�pfdkfD`^kq�`bii�ilpp�fk�qeb�o^q+

>aafqflk^i�prmmloq�clo�qeb�m^qeldbkf`�olib�lc�̀ ^im^fk�cliiltfkd�_o^fk�fp`ebjf^�fp�molsfaba�

_v�me^oj^`lildf`^i�pqrafbp�tebob�`^im^fk�^`qfsfqv�t^p�fkef_fqba�%J^`Alk^ia�bq�^i+)�/--.&+

Qebpb�pqrafbp�pelt�qe^q�aordp�tef`e�fkef_fq�`^im^fk�`^k�pfdkfcf`^kqiv�obar`b�qeb�`bii�ab^qe�

lc�@>i�kbrolkp�qe^q�l``rop�cliiltfkd�dil_^i�fp`ebjf^�%?^oqrp�bq�^i+)� .662_&+� @^im^fk�

fkef_fqlop�^ajfkfpqboba�ql�o^qp�pr_gb`qba�ql�cl`^i�fp`ebjf^�e^sb�molar`ba�pfjfi^o�obpriqp+�

Elkd�bq� î+� %.661&�abjlkpqo^qba�pfdkfcf`^kq�obar`qflk�lc�fkc^o`q�slirjb�tfqe�mob*fp`ebjf`

^ajfkfpqo^qflk�lc�̂ �`^im^fk�fkef_fqlo�tefib�?^oqrp�bq� î+� %.661&�abjlkpqo^qba�qeb�p^jb�

obpriq�tfqe� mlpq*fp`ebjf^�^ajfkfpqo^qflk�lc�̂ �`^im^fk�fkef_fqlo+

Qeb�lsbo�^`qfs^qflk�lc�ifm^pbp�^p�pbbk�fk�fp`ebjf^�fp�^ipl�abqofjbkq^i�ql�kbrolkp+�>k�b^oiv�

bsbkq�fk�fp`ebjf^�fp�^�@^[[*abmbkabkq�fk`ob^pb�fk�qeb�^`qfsfqv�lc�ifm^pbp�%Hldrob�^ka�

K^h^kl)� .66/&+�Ifm^pb�^`qfsfqv�ib^ap�ql�qeb�cloj^qflk�^ka�^``rjri^qflk�lc�_fl^`qfsb�

jbq^_lifqbp�fk`irafkd�cfbb�c^qqv�^`fap)� bpmb`f^iiv�^o^`efalkf`�^`fa)�^p�tbii�^p)�melpmefqfab�

fklpfqli�%MF&)�ivplmelpmelifmfap�%Hbojbo�bq�^i+)� .666&+� >o^`efalkf`�^`fa�clojp�jbq^_lifqbp
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qe^q�buef_fq�pb`lka�jbppbkdbo�^`qfsfqv)� jlafebp�pvk^mqf`�^`qfsfqv�^ka�^fap�fk�qeb�

molar`qflk�lc�OLP�tebob^p�ivplmelpmelifmfap�^ka�#bb�3 qqv �^`fap�^`q�^p�abqbodbkqp�

qebob_v�abpqolvfkd�qeb�pqor`qro^i�fkqbdofqv�lc�qeb�`bii�jbj_o^kb�%Pfbpg_)� .66/&+�Qebob�

bufpqp�bsfabk`b�ql�prmmloq�qeb�mobjfpb�qe^q�bibs^qflkp�fk�#bb�c^qqv�^`fap�`lkqof_rqb�ql�qeb�

bslirqflk�lc�fp`ebjf`�_o^fk�a^j^db�%E^o^�bq�^i+)� .66.&+�>o^`efalkf`�^`fa�`lk`bkqo^qflkp�

fk`ob^pb�cliiltfkd�dil_^i�fp`ebjf^�^ka�ob^`e�ibsbip� .-�ql�/-�qfjbp�qelpb�l_pbosba�fk�

kloj^i�qfpprb�%Kbjlql�bq�^i+)� .66/&+�Qeb�^``rjri^qflk�lc�cobb�c^qqv�^`fap)�fk�qefp�`^pb�

^o^`efalkf`�^`fa)�`ib^oiv�mob`babp�qeb�lkpbq�lc�kbrolk^i�a^j^db�%Kbjlql�bq�^i+)� .66/&+�

Qeb�cloj^qflk�lc�OLP�pbosbp�^p�vbq�^klqebo�^sbkrb�ql�jbaf^qb�`bii�ab^qe�lo�^q�qeb�sbov�

ib^pq�bu^`bo_^qb�qeb�mobpbkq�m^qet^v�qlt^oap�`bii�ab^qe+

-*/*0� KYUWh]jY�Hlm[Yb�LdYW]Yg�UbX�M\Y]f�=cbhf]Vih]cb�]b�=Y``�>YUh\

OLP�pr`e�^p�evaoluv�o^af`^ip�%LE�&�^ka�evaoldbk�mbolufab�%E[L8&�^ob�_v*molar`qp�lc�

`biiri^o�mevpflildv�dbkbo^qba�_v�pmb`fD`�bkwvjbp)�^rql*lufa^qflk�^ka�bkbodv�qo^kpcbo�

ob^`qflkp�%J^qprv^j^)� .664&+�Cloj^qflk�lcOLP�fp�ifkhba�ql�kbrolk^i�`bii�ab^qe�

%?fkalh^p�bq�^i+)� .6638�M^qbi�bq�^i+)� .6638�Q^k�bq�^i+)� .665&�%Cfdrob�1&+�OLP�^ob�efdeiv�

ob^`qfsb�`ebjf`^iiv�^ka�`^rpb�`biiri^o�a^j^db�_v�^qq^`hfkd�ifmfap)�molqbfkp)�^ka�kr`ibf`�

^`fap�%obsfbtba�fk�@e^k)�/--.&+�Qebpb�efdeiv�ob^`qfsb�jlib`ribp�`^k�obpriq�fk�^ijlpq�

fkpq^kq^kblrp�mbolufa^qflk�lc�̀ bii�jbj_o^kb�melmelifmfap�^p�tbii�^p�qeb�lufa^qflk�lc�

`biiri^o�molqbfkp�^ka�kr`ibf`�^`fap�%@e^k�bq�^i+)� .66/8�@e^k)� .6638�Q^k�bq�^i�)� .665&+�

A^j^db�ql�kbrolkp)�dif^)�^ka�bkalqebif^i�`biip�l c�qeb�`bob_o^i�sbppbip�t^p�l_pbosba�fk�o^qp�

telpb�m^obk`evj^�e^a�_bbk�fkcrpba�tfqe�OLP*dbkbo^qfkd�plirqflk�%@ebk�bq�^i+)� .661&+
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?bYf[m�>Yd`Yh]cb�UbX�<fYU_Xckb�cZ�Ccb�AfUX]Ybhg

GcbgdYW]Z]W�MfUbga]hhYf�KY`YUgY�g ]̀ �I\cgd\c`]d]Xg

= Y `�>UaU[Y

;fUW\]Xcb]W�;W]X�@cfaUh]cb

Ob^`qfsb�Luvdbk�Pmb`fbp�Cboj^qflj

;Wh]jUh]cb�lc�CbhfUWYZ]]XUf�
I\cgd\cNdUgYg(�IfchYUgYg(�
UbX�?bXcbbX`YUgYg

Cfdrob�1+�M^qet^vp�qe^q�`lkqof_rqb�ql�qeb�^``rjri^qflk�lc�ob^`qfsb�luvdbk�pmb`fbp�%OLP&�
arofkd�fp`ebjf^�%B>>7� bu`fq^qlov�^jfkl�^`fap8� X@^[[Z8�7� fkqo^`biiri^o�`lk`bkqo^qflk�
lc�̀ ^i`frj&�%^a^mqba�#lj�Bjbof`e�^ka�?^oqrp)� .666&+
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>iqelrde�`biip�kloj^iiv�molar`b�OLP)�arofkd�`bob_o^i�fp`ebjf^�%Mbqbop�bq�^i+)� .6658�If�bq�

^i+)� .666&�^ka�obmbocrpflk�%O^q^k�bq�^i+)� .6618�Q^k�bq�^i+)� .666&)�molar`qflk�lc�OLP�fp�

fk`ob^pba+�Rkabo�kloj^i�`lkafqflkp)�u^kqefkb�lufa^pb�fk�qeb�mobpbk`b�lc�luvdbk�lufafwbp�

evmlu^kqefkb�ql�u^kqefkb+�>�_vmolar`q�lc�qefp�ob^`qflk�fp�prmbolufab+� Prmbolufab�^kflkp�

%�L8�&�^ob�`lksboqba�ql�LE��^ka�E[L8�%J^qprv^j^)� .664&+�Eltbsbo)�arofkd�fp`ebjf`�

`lkafqflkp�qebob�fp�^�i^`h�lc�̂ s^fi^_ib�luvdbk�^ka�^k�^_rka^k`b�lc�u^kqefkb�lufa^pb�%O^q^k�

bq�^i+)� .661&+�Rmlk�obmbocrpflk)�luvdbk�_b`ljbp�ob^afiv�^s^fi^_ib�qerp�aofsfkd�qeb�ob^`qflk�

ql�molar`b�prmbolufab�tef`e�obpriqp�fk�qeb�cloj^qflk�lc�jlob�OLP�qebob_v�^``bkqr^qfkd�

qeb�abpqor`qfsb�bsbkqp�abp`of_ba�^_lsb�%Prppj^kk�bq�^i+)� .6568�E^iiftbii)� .666&+

@biip�e^sb�bkwvj^qf`�^ka�klk*bkwvj^qf`�jb`e^kfpjp�ql�molqb`q�qebjpbisbp�#lj�OLP�

jbaf^qba�`bii�a^j^db+�Bkwvj^qf`�kbrqo^ifw^qflk�`^k�_b�^`efbsba�_v�prmbolufab�afpjrq^pb�

%PLA&)�`^q^i^pb�^ka�dirq^qeflkb�mbolufa^pb�%J^oh�bq�^i+)� .665&)�tefib�qeb�klk*bkwvj^qf`�

jbqelap�rpb�dirq^qeflkb)�^*ql`lmeboli�^ka�^p`lo_f`�^`fa�ql�kbrqo^ifwb�OLP�%PfbpgL)� .66/8�

@ebk)� .6638�@e^k�bq�^i+)� .665&+� Eltbsbo)� arofkd�`bob_o^i�fp`ebjf^)�qeb�bnrfif_ofrj�

_bqtbbk�OLP�molar`qflk�^ka�qeb�`bii$p�abcbkpb�jb`e^kfpj�fp�afpormqba�^p�^�obpriq�l c �̂ �

pr_pq^kqf^i�fk`ob^pb�fk�OLP�cloj^qflk�%Grroifkh)� .666&+�Qefp�fj_^i^k`b�afob`qp�OLP�

jbaf^qba�`bii�a^j^db�sf^�ifmfa�mbolufa^qflk�lc�jbj_o^kb�_lrka�mlivrkp^qro^qba�ifmfap�

%Prppj^kk�bq�^i+)� .656&+� Fk�^aafqflk)� PLA�ibsbip�fk�o^qp�^ob�rk`e^kdba�^q�/1�elrop�

cliiltfkd�cl`^i�fp`ebjf^)� prddbpqfkd�qe^q�fc�OLP�al�m^oqf`fm^qb�fk�qeb�m^qeldbkbpfp�lc�

fp`ebjf`�a^j^db�qebv�j^v�al�pl�lkiv�arofkd�lo�cliiltfkd�obmbocrpflk�%Jf`eltfw�bq�^i+)�

.66-&+
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-*/*1� ;dcdhch]W�OYfgig�GYWfch]W�=Y``�>YUh\

@bii�ab^qe�fp�abp`of_ba�^p�kb`olpfp�%`bii�ivpfp&�lo�^mlmqlpfp�%moldo^jjba�`bii�ab^qe&+�

Kb`olpfp�abp`of_bp�lod^k)�qfpprb)�lo�`biiri^o�ab^qe�tef`e�e^p�obpriqba�3lj�bu`bppfsb�

mevpflildf`^i�pqobppbp�^ka�moldobppba�fk�^�o^kalj�j^kkbo�%?lpj^k�bq�^i+)� .663&+�Fk�

`lkqo^pq)�^mlmqlpfp�obcbop�ql�^�jb`e^kfpj�lc�̀ bii�ab^qe�qe^q�fp�qeb�obpriq�lc�̂ �moldo^jjba�

`biiri^o�jb`e^kfpj�bk`lafkd�clo�qeb�ab^qe�lc�̀ boq^fk�`biip�%Hboo�bq�^i+)� .64/&+

B^`e�jlab�lc�̀ bii�ab^qe�fp�`e^o^`qbofwba�_v�rkfnrb�^ka�`lkqo^pqfkd�`e^o^`qbofpqf`p+�Qeb�

mofk`fm^i�jlomelildf`^i�`e^o^`qbofpqf`�^ppl`f^qba�tfqe�kb`olpfp�fp�`bii�ptbiifkd�tefib�`bii�

peofkh^db�fp�l_pbosba�fk�^mlmqlpfp�%Ifmqlk)� .666&+�Qeb�mi^pj^�jbj_o^kb�bumbofbk`bp�

bke^k`ba�mbojb^_fifqv�^ka�`ljmoljfpba�fkqbdofqv�arofkd�kb`olpfp�_rq�klq�arofkd�

^mlmqlpfp+�>aafqflk^iiv)�arofkd�kb`olpfp)�qebob�fp�^k�lsbo^ii�abpqor`qflk�lc�̀ vqlmi^pjf`�

lod^kbiibp�tef`e�fp�klq�^mm^obkq�fk�^mlmqlpfp�%R`efv^j^)� .662&+� Jloblsbo)�arofkd�

kb`olpfp)�qeb�abpqor`qflk�lc�̀ vqlmi^pjf`�lod^kbiibp�fp�^``ljm^kfba�_v�klkpmb`fcf`�

abdo^a^qflk�lc�AK>�^ka�molqbfk)�^p�tbii�^p)�qeb�klkpmb`fcf`�evaolivpfp�lc�pr_pqo^qbp�

%P`et^oqwj^k�^ka�@failtphf)� .6608�If�bq�^i+)� .662&�tefib�^mlmqlpfp�fp�`e^o^`qbofwba�_v�

AK>�`ib^s^db�%Afj^di�bq�^i+)� .666&+�Lc�m^oqf`ri^o�fkqbobpq�fp�qeb�obnrfobjbkq�l c�>QM�clo�

qeb�moldobppflk�lc�̂ mlmqlpfp�_rq�klq�kb`olpfp+�Clo�bu^jmib)�tebk�`biip�tbob�qob^qba�tfqe�^�

`^i`frj�flklmelob�fk�qeb�mobpbk`b�lc�>QM�prmmivfkd�`lkafqflkp�^mlmqlpfp�moldobppba+�

Eltbsbo)�tebk�qeb�>QM�prmmivfkd�`lkafqflkp�tbob�objlsba�kb`olpfp�moldobppba�%Bdrpef�

bq�^i+)� .664&+
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-*0� KY`YjUbh�;bUhcam�]b�h\Y�KUh

-*0*-�B]ddcWUadi6

-*0*-*-� KY[]cbg�cZ�h\Y�K]ddcWUadig

Qeb�obdflk^i�^k^qljv�lc�qeb�efmml`^jmrp�fk�olabkqp�e^p�_bbk�qeb�pr_gb`q�lc�fksbpqfd^qflk�

clo�pbsbo^i�ab`^abp�%?i^`hpq^a)� .6238�Pt^kplk�^ka�@lt^k)� .6438�Pt^kplk)� .65.&+

Qla^v)�qeb�lsbo^ii�qboofqlov�lc�qeb�o^q�efmml`^jmrp�fp�abp`of_ba�^p�l``rmvfkd�qeb�j[lofqv�

l c�qeb�sbkqolmlpqboflo�^ka�sbkqoli^qbo^i�t^iip�lc�qeb�`bob_o^i�`loqbu+� Y[ qe fk �qefp�abekba�

^ob^)� qeb�efmml`^jmrp�e^p�_bbk�pr_afsfaba�fkql�pfu�afpqfk`q�pqor`qrobp7� %.&�Qeb�bkqloefk^i�

`loqbu)�%/&�qeb�m^o^pr_f`rirj)� %0&�qeb�mobpr_f`rirj)�%1&�qeb�pr_f`rirj�molmbo)�%2&�

>jjlk$p�elok)�^ka�%3&�qeb�abkq^qb�dvorp+� Fk�^aafqflk�ql�qebpb�pfu�pqor`qrobp)�qeb�

bkqloefk^i�`loqbu�e^p�_bbk�pr_afsfaba�fkql�qeb�bkqloefk^i�`loqbu�i^qbo^i)�qeb�bkqloefk^i�

`loqbu�fkqbojbaf^qb)� ^ka�qeb�bkqloefk^i�`loqbu�jbaf^i+�>p�tbii)� ^ka�jlpq�fjmloq^kqiv�ql�

qefp�fksbpqfd^qflk)� >jjlk$p�elok�fp�pr_afsfaba�fkql�qeb�@>i)�@>/�^ka�@>0�ebiap�%Cfdrob�

2&+

-*0*-*.� =jhcUfW\]hYWhifY�cZ�h\Y�B]ddcWUadig

Qeb�`vql^o`efqb`qrob�lc�qeb�efmml`^jmrp�afchop�j^fkiv�fk�qeb�^mmb^o^k`b�^ka�qeb�

^oo^kdbjbkq�lc�̀ biip�tfqefk�b^`e�obdflk)�^p�tbii�^p)�_bqtbbk�obdflkp+�Clo�bu^jmib)�_^pba�

lk�qeb�pfwb�^ka�afpqof_rqflk�lc�̀ biip)�qeb�bkqloefk^i�`loqbu�e^p�rm�ql�pfu�afpqfk`q�i^vbop�lc�

`biip�tef`e�buqbka�elofwlkq^iiv�qeolrde�b^`e�lc�qeb�bkqloefk^i�pr_afsfpflkp�%i^qbo^i)

..
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Cfdrob�2+�Obi^qfsb�il`^qflk�lc�_o^fk�obdflkp�^ppl`f^qba�tfqe�qeb�efmml`^kvrp�fk�o^qp+
%>kj7�>jjlk$p�Elok8�@>i)�@>/)�@>07�mvo^jfa^i�`ai�c[ a p �l c�>jjlk$p�Elok8�
B`q7�B`q^i�ifj_�lc�qeb�abkq^qb�dvorp8�Bka7�Bka^i�ifj_�lc�qeb�abkq^qb�dvorp8�#fqi7�
Bkqloefk^i�`loqbu�i^qbo^i8�BkqF7�Bkqloefk^i�`loqbu�fkqbojbaf^qb8�BkqJ7�Bkqloefk^i�
`loqbu�jbaf^i8�AD7�Abkq^qb�Dvorp8�e7�efirp8�M^P7�M^o^pr_f`rirj8�MoP7�
Mobpr_f`rirj8�P7�pr_f`rirj�Molmbo&�%q^hbk�eolj?^vl[)� .652&+
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'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



fkqbojbaf^qb)�jbaf^qb&�%Ebskbo�^ka�Tlkd*Ofibv)� .66/8�Fkp^rpqf�bq�^i+)� .662&+�I^vbo�lkb�fp�

`e^o^`qbofwba�_v�qeb�qbojfk^qflk�lc�̂ ulkp�^ka�abkaofqbp�3lj�lrqbo�i^vbop�lc�qeb�_o^fk+�Qeb�

i^odbo�pqbii^qb�`biip�^ob�`lk`bkqo^qba�fk�qeb�pb`lka�i^vbo)�tefib�i^vbo�qeobb�fp�j^fkiv�

`ljmofpba�lc�pj^iibo�mvo^jfa^i�`biip+�Qeb�jnlofqv�lc�̀ biip�fk�qeb�cloqe�i^vbo�^ob�i^odb�

mvo^jfa^i�`biip+�Eltbsbo)�i^vbop�3sb�^ka�pfu�e^sb�^�jfuqrob�lc�_lqe�jbafrj�^ka�pj^ii�

mvo^jfa^i�`biip�%Fkp^rpqf�bq�^i+)� .662&+�Klq�lkiv�albp�qeb�pfwb�lc�qeb�`biip�`e^kdb�_bqtbbk�

qebpb�obdflkp)�qeb�obi^qfsb�^oo^kdbjbkq�lc�qebpb�`biip�tfqefk�^ka�_bqtbbk�qebpb�obdflkp�^ipl�

`e^kdbp+�Clo�bu^jmib)�qeb�pqbii^qb�`biip�fk�qeb�pb`lka�i^vbo�^ob�^oo^kdba�fkql�qfdeq�ml`hbqp�

fk�qeb�i^qbo^i�^ka�fkqbojbaf^qb�afsfpflkp�lc�qeb�bkqloefk^i�`loqbu�_rq�`^k�_b�pbbk�^p�^�

`lkqfkrlrp�i^vbo�fk�qeb�jbaf^i�afsfpflk�lc�qeb�bkqloefk^i�`loqbu�%Fkp^rpqf�bq�^i+)� .662&+�Fk�

^aafqflk)� lc�qeb�jbafrj�^ka�pj^ii�pfwb�`biip�il`^qba�fk�i^vbop�cfsb�^ka�pfu)�qeb�molmloqflk�lc�

jbafrj�pfwba�`biip�fk`ob^pbp�colj�qeb�i^qbo^i�ql�qeb�jbaf^i�afsfpflkp�lc�qeb�bkqloefk^i�

`loqbu+

Qeb�pr_f`ri^o�`ljmibu)�tef`e�fp�`ljmofpba�lc�qeb�m^o^pr_f`rirj)�qeb�mobpr_f`rirj)�^ka�

qeb�pr_f`rirj�molmbo)�`lkq^fkp�qeobb�afpqfk`q�`vql^o`efqb`eqro^i�i^vbop�tfqe�b^`e�i^vbo�

`loobpmlkafkd�ql�^�pr_afsfpflk�lc�qeb�pr_f`ri^o�`ljmibu+�Qeb�m^o^pr_f`rirj�fp�

`e^o^`qbofwba�_v�^�i^vbo�lc�pj^ii�mvo^jfa^i�`biip)�tebob^p�qeb�mobpr_f`rirj�`lkq^fkp�qeb�

p^jb�pfwb�mvo^jfa^i�`biip�_rq�qebv�^mmb^o�jlob�abkpbiv�m^`hba�qe^k�qelpb�lc�qeb�

m^o^pr_f`rirj�%K^_bo�bq�^i+)�/---&+�?lqe�lc�qebpb�`bii�i^vbop�buqbka�abbmiv�fkql�qeb�

bkqloefk^i�`loqbu�tebob�qebv�prmbofjmlpb�rmlk�qeb�jbafrj�^ka�pj^ii�mvo^jfa^i�`biip�lc�

i^vbop�cosb�^ka�pfu�lc�qeb�bkqloefk^i�`loqbu�%E^oofp�bq�^i+)�/--.&+� Fk�`lkqo^pq)�qeb�pr_f`rirj
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molmbo�fp�`ljmofpba�j^fkiv�lc�̂ �abbm�abkpbiv�m^`hba�i^vbo�lc�mvo^jfa^i�`biip�tef`e�

_b`ljbp�jlob�k^oolt�^p�fq�kb^op�qeb�mobpr_f`rirj�^ka�@>i�lc�>jjlk$p�elok�%K^_bo�bq�

^i+)/---&+

>jjlk$p�elok�`^k�_b�afsfaba�fkql�qeobb�Dbiap)�@>i)�@>/)�^ka�@>0+�Qeb�mofk`fm^i�`biip�lc�

>jjlk$p�elok�^ob�mvo^jfa^i�`biip�tef`e�^ob�lod^kfwba�0*2�`biip�abbm�^ka�`liib`qfsbiv�

cloj�qeb�mvo^jfa^i�`bii�i^vbo�%Colqp`ebo)� .655&+�>�j^fk�`e^o^`qbofpqf`�qe^q�abekbp�qeb�

pbm^o^qflk�lc�qebpb�Dbiap�fp�qeb�^oo^kdbjbkq�lc�qeb�`biip�il`^qba�fk�b^`e�obdflk+�Fk�qeb�@>i�

obdflk)�qeb�mvo^jfa^i�`biip�^ob�DdeDv�lod^kfwba�tefib�fk�qeb�@>/�^ka�@>0�obdflkp�qeb�

mvo^jfa^i�`biip�^ob�ibpp�abkpbiv�m^`hba+�Qeb�rpb�lc�ifdeq�jf`olp`lmv�%1--U&�fk�qefp�pqrav�

`ib^oiv�peltp�qefp�cb^qrob�^ka�qerp�`ib^oiv�abDkbp�tebob�qeb�@>i� obdflk�bkap�^ka�qeb�@>/�

obdflk�_bdfkp+�Eltbsbo)� qeb�afpqfk`Dlk�_bqtbbk�qeb�@>/�^ka�@>0�obdflkp�fp�klq�^p�

`ib^oiv�abcfkba�^p�cbt�`bii�jlomelildv�afccbobk`bp�bufpq�_bqtbbk�qebpb�obdflkp+� Fk�_lqe�

obdflkp)�qeb�`bii�_lafbp�^mmb^o�illpbiv�m^`hba�^ka�pfjfi^o�fk�pfwb+�Jloblsbo)�qebv�^mmb^o�

qeb�p^jb�fk�Kfppi*pq^fkba�mobm^o^qflkp+�Abpmfqb�qeb�pfjfi^o�^mmb^o^k`b�lc�̀ biip�il`^qba�fk�

@>/�^ka�@>0)�qeb�il`^elk�lc�qebpb�`biip�tfqefk�qeb�bkqfobqv�lc�>jjlk$p�Elok�lcf#op�^�

jb^kp�_v�tef`e�qebpb�obdflkp�`^k�afccbobkqf^qba+� Fk�qefp�pqrav)�mvo^jfa^i�`biip�lc�qeb�@>/�

obdflk�tbob�abcfkba�^p�qelpb�`biip�buqbkafkd�Dlj�qeb�qbojfk^qflk�lc�@>i� ql�qeb�_bdfkkfkd�

lc�qeb�qbjmlo^i�^o`�lc�>jjlk$p�elok�%Cfdrob�2&+

Qeb�mofk`fm^i�`biip�lc�qeb�$QG*pe^mba��abkq^qb�dvorp�^ob�do^krib�`biip�%?^vbo)� .652&+� Qebv�

cloj�qeb�mofk`fm^i�`bii�i^vbo�^ka�^mmb^o�ql�_b�pq^`hba�clro�^ka�qbk�`biip�abbm)�abmbkafkd
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lk�qeb�il`^qflk�tfqefk�qeb�abkq^qb�dvorp�%Colqp`ebo�^ka�Ibo^kqe)� .652&+� Qeb�do^krib�`bii�

i^vbo�fp�`e^o^`qbofwba�^p�_b`ljfkd�qefk�qlt^oap�qeb�afpq^i�bkap�%b`q^i)�bka^i&�lc�fqp�

_o^k`ebp)�tefib�qeb�qef`hbo�^pmb`q�fp�il`^qba�fk�qeb�[ b u �lc�qeb�abkq^qb�dvorp+�>ag^`bkq�ql�

qefp�mofk`fm^i�do^krib�`bii�i^vbo�fp�qeb�efirp�lc�qeb�abkq^qb�dvorp+� Fq�fp�`e^o^`qbofwba�_v�qeb�

mobpbk`b�lc�mlivjlome)�crpfcloj�^ka�jlafeba�mvo^jfa^i�`biip�tef`e�^ob�illpbiv�m^`hba�

^ka�qebobclob�fq�e^p�_bbk�`^iiba�qeb�mlivjlomef`�`bii�i^vbo+� Fk�^aafqflk)�qebob�fp�^�qefoa�

i^vbo�lc�̀ biip�qe^q�fp�clrka�^_lsb�qeb�do^krib�`bii�i^vbo+�Qefp�i^vbo�fp�`^iiba�qeb�jlib`ri^o�

i^vbo�%?^vbo)� .652&+

-*0*-*/� LmbUdh]W�Hf[Ub]nUh]cb�P]h\]b�h\Y�B]ddcWUadig

Qeb�dbkbo^i�pvk^mqf`�lod^kfw^qflk�tfqefk�qeb�efmml`^jmrp�lc�o^qp�fp�^�`fo`ri^o�moldobppflk�

lc�bu`fq^qlov�pvk^mpbp�tef`e�fp�obcbooba�ql�^p�qeb�qffpvk^mqf`�`fo`rfq�%Cfdrob�3&+�>iqelrde�

qeb�moldobppflk�lc�pvk^mpbp�fp�riqfj^qbiv�`fo`ri^o)�qebob�^ob�rkfafob`qflk^i�bu`fq^qlov

m^qet^vp�tef`e�`lkkb`q�obdflkp�lc�qeb�efmml`^jmrp�%Colqp`ebo�bq�^i+)� .661&�%Cfdrob�3&+�

Qeb�`fo`ri^o�moldobppflk�lc�pvk^mpbp�j^v�^iilt�clo�^ppl`f^qfsb�`lafkd�tfqefk�qeb�

efmml`^jmrp�clo�qeb�mromlpb�lc�jbjlov�cloj^qflk�%Sf^kk^�bq�^i+)�/---&+

Ql�abp`of_b�qeb�afchobkq�`lkkb`qflkp�tfqefk�qeb�qofpvk^mqf`�`fo`rfq)�fq�fp�b^pfbpq�ql�pq^oq�^q�

qeb�bkqloefk^i�`loqbu�_b`^rpb�qefp�pqor`qrob�ob`bfsbp�molgb`qflkp�lofdfk^qfkd�3lj�pbsbo^i�

afPbobkq�`loqf`^i�obdflkp�%Prwrhf�^ka�>j^o^i)� .661^8� .661_&+�Molgb`qflkp�3lj�qeb�

bkqloefk^i�`loqbu�ql�qeb�abkq^qb�dvorp�mofk`fm^iiv�^ofpb�colj�qeb�pb`lka�^ka�qefoa�i^vbo�

%Oliip�bq�^i+)� .665&+�@liib`qfsbiv)�qebpb�molgb`qflkp�cloj�qeb�mboclo^kq�m^qe+�Molgb`qflkp
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Bkqloefk^i�@labu�
f : � C� EUmYf�-� o

* ; � F� I^sbo^

I ; � I^vbo�1

I^vbo'

Î vbop

M^o^pv_i`rirkk
Mobpr_f`jirj

Yo
Abkqbqb�Dsoré�F

* g é q� Pr_f`rirj

=;-� C

* ; �F� @>0� C

Cfdrob�3+�Prjj^ov�lc�pvk^mqf`�`lkkb`qflkp�lc�qeb�qofpvk^mqf`�m^qet^v�fk�qeb�efmml`^jmrp�
l c�o^qp+
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qe^q�^ob�m^oq�lc�qeb�mboclo^kq�m^qe�pvk^mpb�fk�elqe�qeb�jlib`ri^o�i^vbo�^ka�qeb�do^krib�

i^vbo�lc�qeb�abkq^qb�dvorp+

Qeb�do^krib�`biip�lc�qeb�abkq^qb�dvorp�buqbka�rkjvbifk^qba�^ulkp�`^iiba�jlppv�e_obp�ql�

qeb�mlivjlomef`�i^vbo�%^ipl�`^iiba�qeb�efirp&�lc�qeb�abkq^qb+�Colj�ebob)�qeb�jlppv�e_obp�

buqbka�fkql�qeb�mvo^jfa^i�`bii�i^vbo�lc�qeb�@>0�obdflk�^ka�qbojfk^qb�lk�qeb�i^odb��pmfkbp��

lc�qeb�^mf`^i�^ka�_^p^i�abkaofqbp�lc�qeb�mvo^jfa^i�`biip�%Colqp`ebo�bq�^i+)� .661&+�Qefp�

mobpvk^mqf`�bum^kpflk�lc�jlppv�D_obp�^ilkd�tfqe�qeb�mlpqpvk^mqf`�bum^kpflk�lc�qeb�

�pmfkv��abkaofqbp�molsfabp�^�jb^kp�qeolrde�tef`e�lkb�jlppv�Deob�`^k�e^sb�jriqfmib�

pvk^mpbp�^ilkd�lkb�abkaofqb�buqbkpflk�#lj�^�@>0�mvo^jfa^i�`bii+�Qefp�jriqfmib�pvk^mpb�

`lkkb`qflk�molsfabp�^�jb^kp�lc�pqolkdiv�fkcirbk`fkd�qeb�mvo^jfa^i�`biip�lc�qeb�@>0� obdflk�

%If�bq�^i+)� .661&+

Qeb�@>0�mvo^jfa^i�`biip�dfsb�ofpb�ql�^ulkp�qe^q�cloj�`lkkb`qflkp�tfqefk�qeb�efmml`^jmrp�

^ka�ql�`loobpmlkafkd�obdflkp�lc�qeb�`lkqo^i^qbo^i�efmml`^jmrp�%If�bq�^i+)� .661&+�

@lkkb`qflkp�ql�qeb�`lkqo^i^qbo^i�efmml`^jmrp�l``rop�sf^�^�i^odb�cf_ob�_rkaib�`liib`qfsbiv�

`^iiba�qeb�c^jfu+�Tfqefk�qeb�efmml`^jmrp)�@>0�mvo^jfa^i�`biip�molgb`q�ql�qeb�@>i� obdflk�

qeolrde�^ulkp�`liib`qfsbiv�`^iiba�qeb�P`e^cfbo�`lii^qbo^ip�%?bok^oa�^ka�Teb^i)� .661&+�

Molgb`qflkp�ql�@>/)�^ka�qelpb�molgb`qflkp�_^`h�ql�@>0�^ob�`^iiba�qeb�^ppl`f^qfsb�

`lojb`qflkp+�@biip�tfqefk�qeb�@>0�obdflk�qe^q�^ob�il`^qba�kb^o�qeb�mlivjlomef`�i^vbo�lc�

qeb�abkq^qb�^ka�`biip�cf[lj�qeb�@>/)�^ipl�e^sb�molgb`qflkp�ib^afkd�_^`h�fkql�qeb�

mlivjlomef`�i^vbo�%Cfdrob�3&+
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>R�`biip�fk�qeb�@>0�^ka�@>/�obdflk�molgb`q�ql�@>i� %If�bq�^i+)� .661&+�Eltbsbo)�qeb�

qo^kpsbopb�il`^qflk�lc�qeb�`bii�tfii�abDkb�qeb�bsbkqr^i�^ob^�lc�̀ lkkb`qflk�ql�@>i� %If�bq�^i+)

.661&+�Clo�bu^jmib)�`biip�lc�qeb�@>0�obdflk�il`^qba�molufj^iiv�%kb^o�qeb�efirp�lc�qeb�

abkq^qb�dvorp&�qbka�ql�pbka�`lii^qbo^ip�qe^q�`lkkb`q�tfqe�`biip�lc�qeb�@>i� obdflk�il`^qba�

molufj^iiv�ql�qeb�pr_f`ri^o�`ljmibu+�Fk�^aafqflk)�`biip�lc�qeb�@>0�obdflk�il`^qba�`ilpbo�ql�

qeb�@>/�obdflk)�^p�tbii�^p�`biip�lc�qeb�@>/�obdflk�qbka�ql�dfsb�ofpb�ql�`lii^qbo^ip�qe^q�

`lkkb`q�ql�jlob�qbjmlo^i�%i^qbo^i&�`biip�l c�qeb�@>i�obdflk+�Jloblsbo)�`biip�il`^qba�fk�

jlob�pbmq^i�^ob^p�lc�qeb�@>0�i^vbo�tfii�molgb`q�`lii^qbo^ip�ql�jlob�pbmq^i�`biip�lc�qeb�@>i�

obdflk+

@biip�fk�qeb�@>i� obdflk�e^sb�qtl�j[lo�molgb`qflk�m^qep+�Qeb�Dopq�m^qe�fp�afob`qba�ql�qeb�

pr_f`rirj)�tefib�qeb�pb`lka�m^qe�qbojfk^qbp�fk�qeb�abbm�i^vbop�%i^vbop�Dsb�^ka�pfu&�lc�qeb�

bkqloefk^i�`loqbu�%E^oofp�bq�^i+)�/--.&�%Cfdrob�3&+�Qebobclob)�^�j^fk�afPbobk`b�_bqtbbk�

@>0,@>/�^ka�@>i�fp�qe^q�@>i� fp�qeb�Dopq�Dbia�tfqefk�qeb�efmml`^jmrp�ql�molgb`q�_^`h�ql�

qeb�bkqloefk^i�`loqbu)�qebob_v�^``ljmifpefkd�qeb�`fo`ri^o�moldobppflk�lc�̀ lkkb`Dlkp�lc�qeb�

qofpvk^mD`�`fo`rfq+� Pfjfi^o�ql�qeb�@>0�mongb`Dlkp)�@>i�molgb`Dlkp�e^sb�^k�lod^kfwba�

m^Dbj�lc�afpqk_rDlk+�Clo�bu^jmib)�@>i� `biip�il`^qba�molufj^iiv�ql�qeb�pr_f`rirj�molgb`q�

ql�qeb�afpq^i�^pmb`q�lc�qeb�pr_f`rirj)�tebob^p�qelpb�`biip�il`^qba�fk�qeb�afpq^i�obdflk�lc�

@>i�molgb`q�ql�qeb�molufj^i�^pmb`q�l c�qeb�pr_f`rirj+�Qeb�mongb`Dlk�m^qe�ib^afkd�ql�

afPbobkq�i^vbop�l c�qeb�bkqloefk^i�`loqbu�lkdfk^qbp�D�lj�@>i� obd^oaibpp�lc�qeb�

pbmqlqbjmlo^i�ibsbi�tfqefk�@> i+
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-*0*-*0� Oi`bYfUV]`]hm�cZ�h\Y�K]ddbWUadig�hc�VW\Ya]U�UbX�Bjdcl]U

Qeb�efmml`^jmrp�fp�m^oqf`ri^oiv�srikbo^_ib�ql�kbrolk^i�`bii�ab^qe�^p�^�obpriq�lc�fp`ebjf`�

^ka�evmluf`�`lkafqflkp+�Fk�^aafqflk)�fkafsfar^i�obdflkp�lc�qeb�efmml`^jmrp� pr`e�^p�qeb�

@>i� ^ka�@>0�obdflkp�^ob�jlob�srikbo^_ib�ql�kbrolk^i�`bii�ab^qe�qe^k�lqebop)�pr`e�^p�qeb�

@>/�obdflk�%Hfofkl�bq�^i+)� .6528�Epr�^ka�?rwp^hf)� .660&+�Qefp�pbib`qfsb�srikbo^_fifqv�

tfqefk�qeb�efmml`^jmrp�`^k�_b�^qqof_rqba�ql�obi^qfsb�afpqof_rqflk�lc�kbrolqo^kpjfJbo�

ob`bmqlop+�Clo�bu^jmib)�_b`^rpb�bu`bppfsb�`lk`bkqo^qflkp�lc�dirq^j^qb�e^sb�_bbk�ifkhba�

ql�`bii�ab^qe)�qeb�mobpbk`b�lc�dirq^j^qb�ob`bmqlop�tfqefk�qeb�efmml`^jmrp�j^hb�fq�

srikbo^_ib�ql�fp`ebjf^*fkar`ba�kbrolk^i�ab^qe�%Epr�^ka�?rwp^hf)� .6608�P`elbmm�^ka�

@lkk)� .660&+�Qeb�mobaljfk^k`b�lc�dirq^j^qb�ob`bmqlop�fk�qeb�@>i�^ka�@>0�obdflkp�

j^hbp�qebpb�obdflkp�bsbk�jlob�srikbo^_ib�ql�fp`ebjf^*fkar`ba�kbrolk^i�ab^qe�%Hfofkl)�

.65/8�Ef`hp�^ka�@lkqf)� .663&+�Fk�prmmloq�lc�dirq^j^qb�ob`bmqlo*abmbkabkq�srikbo^_fifqv�ql�

`bii�ab^qe�fk�qeb�efmml`^jmrp)�fq�e^p�_bbk�peltk�qe^q�fk�obdflkp�tebob�qebob�^ob�^�i^`h�lc�

dirq^j^qb�ob`bmqlop�qebob�fp�_bqqbo�kbrolk^i�prosfs^i�^d^fkpq�fp`ebjf^�%Mbkd�bq�^i+)� .66.8�

Q^k^h^�bq�^i)�/--/&+

-*0*.� =]fWi`Uhcfm�LmghYa�]b�h\Y�KUh

-*0*.*-� ;bUhcam�cZ�h\Y�fUh�VfU]b�W]fWi`Uhcfm�gmghYa*

Qeb�o^q�_o^fk�`fo`ri^qlov�pvpqbj�%Cfdrob�4&�fp�pfjfi^o�ql�qe^q�l c�erj^kp+�Fk�m^oqf`ri^o)�qeb�

`fo`ib�lc�TRfp�bk^_ibp�`lkqo^i^qbo^i�_illa�cilt�_bqtbbk�ibcq�^ka�ofdeq�ebjfpmebobp�lc�qeb�

_o^fk�%Hifgk�bq�^i+)� .664&+�Qeb�`fo`ib�l c�Tfiifp�fp�afob`qiv�prmmifba�_v�qeb�ibcq�^ka�ofdeq
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Olpqo^i EYZh�UbX�Z]][`]h�;bhYf]cf�
=&F"F̀;fV]M

;bhYf]cf�=caaa]WUh]a[�;fhY]m

F]XX`Y�=YfYVfU`�;fhYfm

EYZh�UbX�K][\h�CbhYfbU`�=Ufch]X�;fhYfm

IcghYf]cf�=YfYVfU`�;fhYfm

EYZh�UbX�L][\h�IcghYf]cf�
=caaaa_aXa[�;fhYfm

@jjT

Cfdrob�4+� P`ebj^qf`�af^do^j�lc�qeb�^oqbofbp�qe^q�`lkqof_rqb�ql�qeb�`fo`ib�lc�Tfiifp+

0.
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fkqbok^i�`^olqfa�^oqbofbp�^ka�fp�`ljmofpba�lc�ibcq�^ka�ofdeq�mlpqboflo�`ljjrkf`^qfkd�

^oqbofbp)�^k�^kqboflo�`ljjrkf`^qfkd�^oqbov�^ka�ibcq�^ka�ofdeq�^kqboflo�^ka�mlpqboflo�`bob_o^i�

^oqbofbp�%Cfdrob�4&+�Qeb�mlpqboflo�`ljjrkf`^qfkd�^oqbofbp�^k^pqljlpb�tfqe�qeb�_^pfi^o�

^oqbov�ql�prmmiv�qeb�mlpqboflo�^pmb`qp�lc�qeb�_o^fk�^ka�_lqe�ibcq�^ka�ofdeq�`bob_bii^o�^oqbofbp�

%P`eljbo�bq�^i+)� .661&+�Qeb�^kqboflo�`ljjrkf`^qfkd�^oqbov�^k^pqljlpbp�ql�_lqe�qeb�ibcq�

^ka�ofdeq�^kqboflo�`bob_o^i�^oqbofbp�%Mltbop)� .66.&+

-*0*.*.� KYWfi]haYbh�cZ�Liddcfh]b[�<`ccX�OYggY`g�]b�h\Y�<fU]b

L``irpflk�lc�qeb�`ljjlk�`^olqfa�^oqbov�molar`bp�afjfkfpeba�`bob_o^i�^oqbof^i�mobpprob+�Fk�

^k�bccloq�ql�^``ljjla^qb�jbq^_lif`�abj^kap)�`lii^qbo^i�_illa�Élt)�sf^�qeb�`fo`ib�lc�

Tfiifp)�fp�fk`ob^pba�tfqe�qeb�ob`orfqjbkq�lc�qeb�`ljjrkf`^qfkd�^oqbofbp�%Mltbop)� .66.&+

Qeb�^kqboflo�`ljjrkf`^qfkd�^oqbov�^ka�qeb�fmpfi^qbo^i�mlpqboflo�`ljjrkf`^qfkd�^oqbov�^ob�

qeb�mofj^ov�`lii^qbo^i�m^qet^vp�sf^�tef`e�qeb�`fo`ib�lc�[[ fp�`^k�obafpqof_rqb�_illa�cilt�ql�

qeb�abmofsba�pfab�lc�qeb�_o^fk�%P`eljbo�bq�^i+)� .6618�Aboabvk�bq�^i+)� .666&+�Rpb�lc�qefp�

`ljmbkp^qlov�jb`e^kfpj�^cqbo�rkfi^qbo^i�`^olqfa�^oqbov�l``irpflk�e^p�_bbk�obmloqba�fk�

_lqe�^kfj^i�pqrafbp�%Ci^fj�bq�^i+)� .6518�Ab�Ibv�bq�^i+)� .6528�@lvib�^ka�M^kwbk_b`h)� .66-&�

^ka�erj^k�pqrafbp�%s^k�Bsboafkdbk�bq�^i+)� .6658�Ebkaofhpb�bq�^i+)�/--.&+

Fq�fp�tfabiv�^``bmqba�qe^q�arofkd�^ka�^cqbo�qfjbp�lc�̀ bob_o^i� fp`ebjf^�qebob�fp�ob`orfqjbkq�

lc�prmmloqfkd�_illa�sbppbip�ql�j^fkq^fk�kloj^i�`bob_o^i�_illa�cilt+� Eltbsbo)�qebob�fp�

ab_^qb�obd^oafkd�qeb�fkqboebjfpmebof`�ebjlavk^jf`�`e^kdbp�^ppl`f^qba�tfqe�rkfi^qbo^i�

`^olqfa�^oqbov�l``irpflk+� Fk�pqrafbp�tebob�^`rqb�%cfsb�jfkrqb&�l``irpflk�lc�lkb�`ljjlk

0/

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



`^olqfa�^oqbov�l``rooba)�qebob�t^p�kl�fkqboebjfpmebof`�afccbobk`b�fk�_illa�cilt�obmloqba�

%Ab�Ibv�bq�^i+)� .6528�Ab�Ibv)� .66-&+�Eltbsbo)�fk�^�pqrav�_v�@lvib�^ka�M^kwbk_b`h�

%.66-&�tebob�`eolkf`�l``irpflk�lc�̂ �`ljjlk�`^olqfa�^oqbov�l``rooba�fk�o^qp)� mboj^kbkq�

l``irpflk�lc�lkb�`^olqfa�^oqbov�clo�bfqebo�qtl�a^vp�lo�pfu�tbbhp�molar`ba�_illa�cilt�qe^q�

t^p�.3�^ka�0-�mbo`bkq�lc�̀ lkqoli)�obpmb`qfsbiv+�Fkqbobpqfkdiv)�qebv�^ipl�obmloqba�qe^q�

^k^pqljlpbp�_bqtbbk�qeb�_^pfi^o�^ka�`^olqfa�^oqbov�fmpfi^qbo^i�ql�qeb�l``iraba�pfab�t^p�

pfdkfD`^kqiv�i^odbo�qe^q�lk�qeb�`lkqo^i^qbo^i�pfab+� Fk�^aafqflk+�Mltbop�bq�^i+�%.654&�peltba�

fk�erj^kp�tfqe�`eolkf`�rkfi^qbo^i�`ljjlk�`^olqfa�^oqbov�l``irpflk�qe^q�^iqelrde�qeb�

mlpqboflo�`ljjrkf`^qfkd�^oqbofbp�^ka�qeb�^kqboflo�`ljjrkf`^qfkd�^oqbov�^ob�ob`orfqba�ql�

fjmolsb�mbocrpflk�ql�qeb�fp`ebjf`�_o^fk�obdflk)�qeb�`ljjrkf`^qfkd�^oqbofbp�al�klq�

^abnr^qbiv�ob*bpq^_ifpe�kloj^i�_illa�cilt�rkqfi�lkb�tbbh�mlpq�fkpriq+

.+2� >abklpfkb

>abklpfkb�fp�^�mrofkb�kr`iblpfab�`lkpfpqfkd�lc�̂ k�^abkfkb�_^pb�ifkhba�ql�^�of_lpb�prd^o�

%Cfdrob�5&+�Fk�qeb�j^jj^if^k�_lav)�^abklpfkb�^`qp�mobaljfk^kqiv�^p�^k�fkef_fqlov�

jlib`rib�tefib�m^oqf`fm^qfkd�fk�qeb�mevpflildf`^i�^`qfsfqv�lc�j^kv�j^jj^if^k�qfpprbp�pr`e�

^p�kboslrp�^ka�s^p`ri^o�qfpprb�%E^^p�^ka�Pbi_^`h)�/---&+� Fqp�j^kv�bccb`qp�fk`irab�

s^plafi^qflk�fk�qeb�`fo`ri^qlov�pvpqbj)�obar`qflk�lc�̀ biiri^o�jbq^_lifpj�fk�qeb�kboslrp�

pvpqbj�^ka�obar`qflk�lc�_lav�qbjmbo^qrob�%J^o^kdlp�^ka�?lri^kdbo)� .6528�A^s^i�bq�^i+)�

.66.8�Arktfaafb�^ka�J^pfkl)�/--.&+
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-*1*-� Lmbh\Yg]g�UbX�FYhUVc`]ga�cZ�;XYbcg]bY

>abklpfkb�fp�clojba�fk�`bob_o^i�qfpprb�qeolrde�pbsbo^i�m^qet^vp�%Cfdrob�6&�^ka�fp�mobpbkq�

fk�qeb�_o^fk�^q�buqo^`biiri^o�`lk`bkqo^qflkp�lc�1-�*�3-�kJ�arofkd�mevpflildf`^i�`lkafqflkp�

%?^ii^ofk�bq�^i+)� .66.&+�Qeb�mofj^ov�m^qet^v�lc�̂ abklpfkb�cloj^qflk�fk�qeb�_o^fk�fp�qeolrde�

abmelpmelovi^qflk�lc�̂ abklpfkb�qofmelpme^qb�%>QM&�fkql�^abklpfkb�jlklmelpme^qb�

%>JM&�cliiltba�_v�^�pb`lka�abdo^a^qflk�fkql�^abklpfkb�_v�qeb�bkwvjb�2$*kr`iblqfa^pb�

%Jbdivf)� .6608�Wfjjboj^kk�bq�^i+)� .665&+�Qeb�`lk`bkqo^qflk�lc�2$*kr`iblqfa^pb�fp�

m^oqf`ri^oiv�efde�fk�qeb�efmml`^jmrp�^ka�lk�^pqol`vqb�jbj_o^kbp�%Hobrqw_bod�bq�^i+)

.6438�Cobaelij)� .664&+�Pfk`b�qefp�bkwvjb�fp�clrka�_lqe�fkqo^`biiri^oiv�^ka�buqo^`biiri^oiv)�

^abklpfkb�`^k�_b�clojba�_lqe�fkpfab�^ka�lrqpfab�qeb�`bii+�Eltbsbo)�fq�fp�klq�vbq�hkltk�

tebqebo�^abklpfkb�cloj^qflk�j^fkiv�l``rop�fkqo^�lo�buqo^`biiri^oiv�%@rke^�bq�^i+)� .6618�

Arktfaafb�bq�^i+)� .664&+�?rq)�fq�e^p�_bbk�peltk�qe^q�qeb�buqo^`biiri^o�mobpbk`b�lc�

^abklpfkb�arofkd�fp`ebjf^�fp�dob^qiv�^qqof_rqba�ql�qeb�`biiri^o�obib^pb�lc�̂ abklpfkb�o^qebo�

qe^k�fqp�cloj^qflk�lrqpfab�qeb�`bii�_v�pmb`fcf`�bkwvjbp�%Pfk`i^fo�bq�^i+)�/---&+�Jloblsbo)�

Tefqqfkde^j�%.66-&�peltba�qe^q�arofkd�jbq^_lif`�pqobpp�fkar`ba�_v�bibs^qba�bib`qof`^i�

^`qfsfqv)�evmluf^�lo�fp`ebjf^)�qeb�_rih�lc�̂ abklpfkb�lofdfk^qbp�colj�qeb�fkqbkpb�

abdo^a^qflk�lc�>QM�fkpfab�qeb�`bii+�>klqebo�mlppf_ib�plro`b�lc�̂ abklpfkb�fk�qeb�_o^fk�fp�

qeolrde�qeb�evaolivpfp�lc�P*^abklpvieljl`vpqbfkb�%P>E&�_v�P>E�evaoli^pb�%P`eo^abo�bq�

^i+)� .65.&+�Eltbsbo)�^k�P>E�evaoli^pb�fkef_fqlo)�^abklpfkb*/)0�*af^iabevab)�albp�klq�

pfdkfD`^kqiv�jlaf[�qeb�^abklpfkb�lrqcilt�bslhba�_v�bib`qof`^i�pqfjri^qflk�lo�fp`ebjf^*

ifhb�`lkafqflkp�%I^qfkf�bq�^i+)� .662&+
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Arktfaafb�^ka�J^pfkl)�/--.&
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>p�^�evaolmefif`�kr`iblpfab)�^abklpfkb�albp�klq�ob^afiv�`olpp�qeb�`bii�jbj_o^kb�_v�

m^ppfsb�afPrpflk�%>o`e�^ka�Kbtpelijb)� .645&+�@biiri^o�obib^pb�lc�̂ abklpfkb�l``rop�sf^�

kr`iblpfab�qo^kpmloqbop)�tef`e�^ob�jbj_o^kb�molqbfkp�qe^q�jbaf^qb�`olpp*jbj_o^kb�

jlsbjbkq�lc�mrofkb�^ka�mvofjfafkb�kr`iblpfabp�%?^iatfk�bq�^i+)� .6668�Pfk`i^fo�bq�^i+)

/---&+�Qeb�qo^kpmloq�lc�̂ abklpfkb�fp�jbaf^qba�_v�qtl�afpqfk`q�3jfifbp�lc�kr`iblpfab�

qo^kpmloqbop7� %.&�`lk`bkqo^qfsb�^ka�%/&�bnrfif_o^qfsb+�Qeb�pfu�`lk`bkqo^qosb�qo^kpmloqbop�

%K.*K3&�^ob�K^[�abmbkabkq�^ka�`lrmib�qeb�fkciru�lc�̂ abklpfkb�ql�qeb�fkciru�lc�K^[�

tebob^p)�qeb�qtl�bnrfif_o^qfsb�qo^kpmloqbop�%B.*B/&)�tef`e�e^sb�_bbk�peltk�ql�e^sb�

_ol^a�afpqof_rqflk�fk�qeb�o^q�_o^fk�fk`irafkd�lk�_lqe�kbrolkp�^ka�^pqol`vqbp)�jlsb�mrofkb�

^ka�mvofjfafkb�kr`iblpfabp�^`olpp�qeb�mi^pj^�jbj_o^kb�fk�^�afob`qflk�af`q^qba�_v�qebfo�

`lk`bkqo^qflk�do^afbkqp�%Dbfdbo�bq�^i+)� .6648�>kaboplk�bq�^i+)� .666^�^ka�.666_&+�Qeb�

bnrfif_o^qfsb�qo^kpmloqbop�^ob�abcfkba�_v�qebfo�afccbobkqf^i�pbkpfqfsfqfbp�ql�kfqol_bkwvi*3*�

qeflfklpfkb�%K?JMO&�%@^pp�bq�^i+)� .665&+�Qeb��bp��%bnrfif_o^qfsb�fkef_fqlo*pbkpfqfsb&�

qo^kpmloqbo�fp�_il`hba�_v�^�`lk`bkqo^qflk�lc�K?JMO�iltbo�qe^k�.� kJ)�tebob^p)�^�

`lk`bkqo^qflk�lc�K?JMO�fk�bu`bpp�lc�.� ,,J�fp�obnrfoba�ql�fkef_fq�qeb��bf��%bnrfif_o^qfsb�

fkef_fqlo*fkpbkpfqfsb&�qo^kpmloqbo�%@^pp�bq�^i+)� .665&+�>iqelrde�qeb�olib�lc�kbrolkp�fk�

obdri^qfkd�^abklpfkb�ibsbip�e^p�_bbk�fksbpqfd^qba)�qeb�olib�lc�̂ pqol`vqbp�fk�obdri^qfkd�

fkqbopqfqf^i�^abklpfkb�ibsbip�fp�klq�`ib^oiv�abDkba+�>�ob`bkq�pqrav�abjlkpqo^qba�qe^q�o^q�@3�

diflj^�`biip�mlppbpp�mofj^ofiv�bnrfif_o^qfsb�kr`iblpfab�qo^kpmloqbop�%BKQ/&�qe^q�Dfk`qflk�fk�

^abklpfkb�rmq^hb+�Eltbsbo)�fkqo^`biiri^o�jbq^_lifpj�mobsbkqba�qeb�obib^pb�l c �̂ abklpfkb�

#lj�qebpb�`biip�arofkd�>QM*abmibqfkd�`lkafqflkp�%Pfk`i^fo�bq�^i+)�/---&+� Fk�qeb�`bkqo^i�

kboslrp�pvpqbj)�qeb�buqo^`biiri^o�`lk`bkqo^qflk�lc�̂ abklpfkb�fp�bcP`fbkqiv�`lkqoliiba+� Fq�fp
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qfdeqiv�obdri^qba�_v�o^mfa�qo^kpmloq�fkql�`biip�sf^�bc?`fbkq�bnrfif_o^qfsb�qo^kpmloqbop�

%M^ohfkplk�bq�^i+)� .6608�>kaboplk�bq�^i+)� .666_&+�Lk`b�ob*rmq^hb�_^p�l``rooba)�^abklpfkb�

fp�bfqebo�jbq^_lifwba�_v�^abklpfkb�hfk^pb�tef`e�bpq^_ifpebp�^abklpfkb�fk`lomlo^qflk�fkql�^�

kr`iblqfab�mlli)�lo�fp�jbq^_lifwba�_v�^abklpfkb�ab^jfk^pb�tef`e�`lksboqp�^abklpfkb�fq�

fklpfkb�%obsfbtba�fk�>o`e�^ka�Kbtpelij)� .645&+

-*1*.� =cbWYbhfUh]cbg�cZ�;XYbcg]bY

Arofkd�`bob_o^i�fp`ebjf^�bsbkqp�qebob�fp�^k�fk`ob^pb�fk�buqo^`biiri^o�^abklpfkb�fk�qeb�_o^fk�

%E^d_bod�bq�^i+)� .6548�Mefiifp�bq�^i+)� .6548�Dil_rp�bq�^i+)� .6558�Oralimef�bq�^i+)� .66/^8�

Ptbbkbv)� .6648�Jbi^kf�bq�^i+)� .666&+�Qefp�ofpb�fk�qeb�`lk`bkqo^qflk�lc�buqo^`biiri^o�

^abklpfkb�fp�klq�rkfnrb�ql�klkerj^k�^kfj^i�jlabip+� Fk�m^qfbkqp�tel�prccboba�bfqebo�^�

qo^kpfbkq�fp`ebjf`�^qq^`h�%QF>&�lo�^�pqolhb)�qebob�t^p�^k�^abklpfkb�prodb�%M^pfkf�bq�^i+)�

.666&�+�Qeb�^abklpfkb�prodb�afa�klq�afppfm^qb�nrf`hiv)�obqrokfkd�ql�_^p^i�ibsbip�_v�a^v�Bsb�

clo�QF>�m^qfbkqp�^ka�_v�a^v�.2�clo�pqolhb�m^qfbkqp+� Qefp�fk`ob^pb�fk�^abklpfkb�

`lk`bkqo^qflk�obmobpbkqp�^k�fk`ob^pb�lc�rm�ql� .--�qfjbp�qeb�kloj^i�`lk`bkqo^qflk�%?bii�bq�

^i+)� .6658�M^ohfkplk�bq�^i+)�/---&+�>p�tbii)�bumlprob�ql�evmluf`�`lkafqflkp�^ipl�fk`ob^pba�

buqo^`biiri^o�`lk`bkqo^qflkp�lc�̂ abklpfkb�%A^ib�bq�^i+)�/---8�Hl_^v^pef�bq�^i+)�/---&+�

Cltibo�%.660^)� .660_&)�abjlkpqo^qba�^k�fk`ob^pb�fk�buqo^`biiri^o�^abklpfkb�arofkd�

evmluf^�fk�o^q�efmml`^jm^i�pif`bp)�tefib�Mba^q^�%.66-&�klq�lkiv�obmloqba�qeb�p^jb�obpriq�

_rq�^ipl�peltba�qe^q�tebk�o^q�_o^fk�pif`bp�tbob�bib`qof`^iiv�pqfjri^qba�qeb�dob^qbpq�fk`ob^pb�

fk�bkaldbklrp�buqo^`biiri^o�^abklpfkb�t^p�pbbk�fk�qeb�efmml`^jmrp)�tfqe�moldobppfsbiv�

ibpp�fk�qeb�`loqf`^i�^ka�pqof^q^i�obdflkp+� Jlob�pmb`fB`^iiv)�qebob�fp�^k�fk`ob^pb�fk�^abklpfkb
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ibsbip�fk�qeb�@>i� obdflk�lc�qeb�efmml`^jmrp�arofkd�evmluf^�%A^ib�bq�^i+)�/---&+�Qefp�

il`^ifwba�fk`ob^pb�fk�^abklpfkb�`lk`bkqo^qflkp�fk�a^j^dba�^ob^p�e^p�_bbk�prddbpqba�ql�^`q�

^p�^k�fjmloq^kq�eljblpq^qf`�kbroljlari^qlo�_v�altk*obdri^qfkd�mevpflildf`�crk`qflkp�

qebob_v�`lkpbosfkd�>QM�%obsfbtba�fk�J^o^kdlp)� .66-&+

-*1*/� ;XYbcg]bY�Ug�U�GYifcdfchYWh]jY�;[Ybh

Qebob�fp�^k�fksbopb�obi^qflkpefm�_bqtbbk�qeb�`lk`bkqo^qflk�lc�̂ abklpfkb�fk�qeb�_o^fk�^ka�

qeb�abdobb�l c�fp`ebjf^*fkar`ba�a^j^db�%Welr�bq�^i+)� .661&+�AfPbobkq�pqrafbp�e^sb�

bu^jfkba�qeb�kbrolmolqb`qfsb�b=b q̀�lc�̂ abklpfkb�ob`bmqlo�^dlkfpqp�_lqe�j�sfqol�^ka�j�

sfsl+� Fq�e^p�_bbk�peltk�qe^q�^ajfkfpqo^qflk�lc�̂ abklpfkb�pfdkfD`^kqiv�obar`bp�evmluf^�^ka�

evmldiv`bjf^�fkar`ba�kbrolk^i�fkgrov�fk�`loqf`^i�`biip�%Dlia_bod�bq�^ i)� .655&+�Rpfkd�

efmml`^jm^i�pif`bp�Ibb�^ka�Iltbkhlmc�%.660&�peltba�qe^q�bkaldbklrp�^abklpfkb�

`lkqof_rqbp�ql�qeb�kbrolmolqb`qfsb�bccb`q�_v�molilkdfkd�^�abi^v�ql�evmluf`�abmli^ofw^qflk+�

@lkpfpqbkq�tfqe�qefp�fk�sfqol�pqrav)� fk�^k�fk�sfsl�jlabi�l c�c_ob_o^fk�fp`ebjf^�%slk�Ir_fqw�bq�

^i+)� .661^&�^ka�_fi^qbo^i�l``irpflk�jlabi�%slk�Ir_fqw�bq�^i+)� .666&�fq�t^p�peltk�qe^q�

^abklpfkb�molsfaba�molqb`qflk�^d^fkpq�jloq^ifqv�^ka�kbrolk^i�a^j^db�fk�dbo_fip�^ka�

pfdkfe`^kqiv�obar`ba�jloq^ifqv�fk�qeb�@>i� obdflk�lc�qeb�efmml`^jmrp+� Qebpb�pqrafbp�

abjlkpqo^qb�qe^q�^ajfkfpqo^qflk�lc�pljb�^abklpfkb�ob`bmqlo�^dlkfpqp�ab`ob^pbp�qeb�

^jlrkq�lc�kbosb�`bii�ab^qe�obpriqfkd�#lj�`bob_o^i�fp`ebjf^)�evmluf^�lo�evmldiv`bjf^+�

>aafqflk^iiv)�fq�e^p�_bbk�obmb^qbaiv�peltk�qe^q�^`rqb�^ajfkfpqo^qflk�l c �̂ abklpfkb�ob`bmqlo�

^kq^dlkfpqp�obpriqba�fk�fk`ob^pba�`bii�ab^qe�%Prqeboi^ka�bq�^i+)� .66.8�E|olk�bq�^i+)� .66/8�

A^s^i�^ka�Kf`li^p)� .6618�slk�Ir_fqw�bq�^i+)� .661^)�Welr�bq�^i+)� .661&+
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-*1*0� ;XYbcg]bY�KYWYdhcfg

?lqe�qeb�`bkqo^i�^ka�mbofmebo^i�bPb`qp�lc�̂ abklpfkb�^ob�jbaf^qba�qeolrde�^`qfs^qflk�lc�

^abklpfkbîp�clro�jbj_o^kb�_lrka�jbq^_lqolmf`�ob`bmqlop7�>i)�>/^)�>/_�^ka�>0�

ob`bmqlop�%?rjpql`h�.6568�Cobaelij�bq�^i+)� .6618�Li^e�^ka�Pqfibp)� .6628�Cobaelij�bq�^i+)�

.6658�O^ibsf`�^ka�?rjpql`h)� .665&+�>iqelrde�^mmolmof^qbiv�qbojba�jbq^_lqolmf`�

ob`bmqlop�_b`^rpb�lc�qebfo�^ppl`f^qflk�ql�^�pb`lka�jbppbkdbo)� pr`e�^p�`v`if`�^abklpfkb�

jlklmelpme^qb�lo�fklpfqli�mlivmelpme^qb)�qebpb�ob`bmqlop�`^k�_b�dolrmba�^``loafkd�ql�

qebfo�fkcirbk`b�lk�^abkvivi�`v`i^pb+�?lqe�qeb�> i� ^ka�>0�ob`bmqlop�pqfjri^qb�melpmelifm^pb�

@�%Ifkabk)� .6628�>__o^``efl�bq�^i+)� .662&�^ka�fkef_fq�^abkvivi�`v`i^pb�%s^k�@^ihbo�bq�^i+)�

.6458�Ilkalp�bq�^i+)� .65-8�Welr�bq�^i+)� .66/8�Cobaelij�bq�^i+)� .661&�_v� fkqbo^`qfkd�tfqe�

,�Dñ�molqbfkp�%illhbop�bq�^i+)� .661&+� Fk�`lkqo^pq�ql�>i� ^ka�>0�ob`bmqlop)�qeb�>/^�^ka�>/_�

ob`bmqlop�pqfjri^qb�^abkvivi�`v`i^pb�%Cobaelij�bq�^i+)� .661&�_v�fkqbo^`qfkd�tfqe�D)�molqbfkp�

%M^ijbo�bq�^i+)� .6628�M^ijbo�^ka�Pqfibp)� .664&+�Croqebojlob)�^abklpfkb�ob`bmqlop�`^k�_b�

afccbobkqf^qba�^``loafkd�ql�obi^qfsb�_fkafkd�^ccfkfqv�clo�^abklpfkb+�Qeb�>i� ob`bmqlo�buef_fqp�

qeb�dob^qbpq�^ccfkfqv�clo�^abklpfkb�cliiltba�_v�>/^)�>/_�^ka�>0�tfqe�^ccfkfqfbp�lc� 4-)� .2-)�

2.--�^ka�32--�kJ)� obpmb`qfsbiv�%Arktfaafb�^ka�J^pfkl)�/--.&+

Qeb�^abklpfkb�ob`bmqlo�pr_qvmbp�tloh�fkabmbkabkqiv�^ka�^ipl�tloh�fk�`lk`boq�tfqe�b^`e�

lqebo�^ka�lqebo�ob`bmqlo�pr_qvmbp+�Clo�bu^jmib)�^k�fkqbo^`qflk�_bqtbbk�^abklpfkb�> i� ^ka�

>/�ob`bmqlop�fp�jbaf^qba�_v�molqbfk�hfk^pb�>�%MH>&�^`qfsfqv�fk�qeb�efmml`^jmrp)�

prmmobppfkd�pbolqlkfk�obib^pb�%Lh^a^�bq�^i+)�/--.&+�>aafqflk^iiv)�^dlkfpqp�lc�jbq^_lqolmf`�

dirq^j^qb�ob`bmqlop�^ob�^_ib�ql�^qqbkr^qb�qeb�fkef_fqlov�^Pb`qp�lc�̂ abklpfkb�>i� ob`bmqlo
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^`qfs^qflk�fk�efmml`^jm^i�pif`bp�%Jbkalk`^�^ka�Of_fbol)� .664&+� L$H^kb�^ka�Pqlkb�

%.665&�peltba�fk�o^q�efmml`^jm^i�pif`bp�qe^q�^`qfs^qflk�lc�̂ abklpfkb�>i� ob`bmqlop�_v�@M>�

ab`ob^pba�mlmri^qflk�pmfhb�^k[&ifqrab)�tebob^p�^`qfs^qflk�lc�>/^�ob`bmqlop�e^a�kl�bPb`q+�

Eltbsbo)�tebk�qeb�^abklpfkb�> i� ^ka�>/^�ob`bmqlop�tbob�^`qfs^qba�qldbqebo�^�pfdkfP`^kq�

^qqbkr^qflk�lc�qeb�fkef_fqlov�bPb`q�lc�@M>�lk�mlmri^qflk�pmfhb�^jmifqrab�t^p�l_pbosba+

-*1*0*-� ;XYbcg]bY�; `�KYWYdhcfg

Lc�qeb�clro�^abklpfkb�ob`bmqlop)�qeb�>i� ob`bmqlo�fp�qeb�jlpq�^_rka^kq�^ka�jlpq�tfabiv�

afpqof_rqba�ob`bmqlo�fk�qeb�jlrpb)�dbo_fi�^ka�erj^k�%C^pq_lj�bq�^i+)� .6548�M^ohfkplk�^ka�

Cobaelij)� .66-8�M^ohfkplk�bq�^i+)� .662&+�>iqelrde�qeb�>i� ob`bmqlo�fp�clrka�fk�jlpq�m^oqp�

lc�qeb�_o^fk)�fq�fp�clrka�fk�efdebo�`lk`bkqo^qflkp�fk�qeb�`bob_biirj)�efmml`^jmrp�^ka�

`bob_o^i�`loqbu�%Cobaelij�^ka�Glkwlk)� .6548�A^s^i�bq�^i+)� .6568�P^ro^�bq�^i+)� .665&+�Fk�qeb�

efmml`^knjp)�^abklpfkb�> i� ob`bmqlop�^ob�jlob�moljfkbkq�fk�qeb�@>i� ^ka�@>0�obdflkp�

%Ibb�bq�^i+)� .650&�^p�tbii�^p�qeb�@>/�obdflk�%Dfo^iabw�bq�^i+)� .665&+�Qebv�^ob�il`^qba�_lqe�

mob�^ka�mlpqpvk^mqf`^iiv�%Ab`hboq�^ka�Glodbkplk)� .655&+�Qebv�^ob�pqo^qbdf`^iiv�clrka�lk�

abkaofqbp�%Ofshbbp�bq�^i+)� .662&�^ka�lk�^ulk^i�D_bop�lc�qeb�efmml`^jmrp�%Pt^kplk�bq�^i+)

.662&� tef`e�rmlk�^`qfs^qflk�obpriq�fk�ab`ob^pfkd�kbrolk^i�^`qfsfqv�%Arktfaafb)� .66-&� +

Qeb�qob^qjbkq�lc�̀ bob_o^i�fp`ebjf^�tfqe�^abklpfkb�> i� ob`bmqlo�"lkfpqp�e^p�_bbk�

prmmloqba�_v�j^kv�pqrafbp�%Oralimef�bq�^i+)� .66/_8�G^`l_plk�bq�^i+)� .6638�Ptbbkbv)� .6648�

slk�Ir_fqw�bq�^i+)� .666&+�Fq�fp�^``bmqba�qe^q�qebob�fp�^k�fksbopb�obi^qflkpefm�_bqtbbk�qeb�

krj_bo�lc�̂ abklpfkb�>i� ob`bmqlop�^ka�qeb�j^dkfqrab�lc�̀ bii�ab^qe�%Ibb�bq�^i+)� .650&+
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Lsbo*bumobppflk�lc�̂ abklpfkb�>i� ob`bmqlop�molsfabp�^aafqflk^i�molqb`qflk�^d^fkpq�

fp`ebjf`�ffdrov�%J^qebjb�bq�^i+)� .6648�Eb^aof`h�bq�^i+)� .665&+� Fk�s^oflrp�jlabip�lc�dil_^i�

^ka�cl`^i�fp`ebjf^)�^`rqb�^mmif`^qflk�l c �̂ abklpfkb�>i�ob`bmqlo�^dlkfpqp�e^sb�_bbk�peltk�

ql�_b�kbrolmolqb`qfsb+�Rkabo�dil_^i�fp`ebjf^�`lkafqflkp)�fkqo^�`bob_o^i�fkgb`qflkp�lc�

%O&*mebkvifplmolmvi^abklpfkb�%O*MF>&�%Bs^kp�bq�^i+)� .654&�^ka�K[*`v`ilebuvi^abklpfkb�

%@E>&�%slk�Ir_fqw�bq�^i)� .656&)�_lqe�>i� ob`bmqlo�^dlkfpqp)�obar`ba�kbrolk^i�

abdbkbo^qflk�fk�qeb�o^q�^ka�dbo_fi)�obpmb`qfsbiv+�>p�tbii)�slk�Ir_fqw�bq�^i+� %.661^&�peltba�

qe^q�^�pvpqbjf`�^ajfkfpqo^qflk�lc�@M>�molsfaba�molqb`qflk�fk�^�jlabi�lc�dil_^i�fp`ebjf^+�

Fk�cl`^i�jlabip�lc�pqolhb�tfqe�mboj^kbkq�l``irpflk�lc�qeb�jfaaib�`bob_o^i�^oqbov)�@M>�

%Dlqqf�bq�^i+)� .66-&�^ka�O*MF>�%Peb^oaltk�bq�^i+)� .662&�tbob�kbrolmolqb`qfsb+�Fk�^aafqflk)�

^�pfkdib�^ajfkfpqo^qflk�lc�@M>�molqb`qba�`riqroba�`bob_bii^o�kbrolkp�^d^fkpq�evmluf^*�

fkar`ba�ab^qe�%Ild^k�^ka�Ptbbkbv)� .6648�Ofdibv�bq�^i+)�/---&+� >p�tbii)�^kfj^ip�qob^qba�

tfqe�^k�^`rqb�^ajfkfpqo^qflk�lc�@M>�abjlkpqo^qba�pfdkfe`^kq�nr^kqfq^qfsb�mvo^jfa^i�`bii�

mobpbos^qflk�fk�qeb�@>i� obdflk�lc�qeb�efmml`^jmrp�%slk�Ir_fqw�bq�^i+)� .655&+

Croqebojlob)�qebob�fp�bsfabk`b�qe^q�^k�^`rqb�^ajfkfpqo^qflk�lc�̂ abklpfkb�>i� ob`bmqlo�

^dlkfpqp)� pr`e�^p�@M>)� `^k�fkef_fq�bu`fq^qlov�^jfkl�^`fa�bcciru�arofkd�^�`bob_o^i�fp`ebjf`�

fkpriq�%Pfjmplk�bq�^i+)� .66/8�E|olk�bq�^i+)� .66/&+� >p�tbii)�`eolkf`�qob^qjbkq�tfqe�^k�

^abklpfkb�>i� ob`bmqlo�pbib`qfsb�^kq^dlkfpq�afa�fjmolsb�efmml`^jm^i�@>i� ob`lsbov�^ka�

jloq^ifqv�cliiltfkd�.-�jfkrqbp�lc�c_ob_o^fk�fp`ebjf^�fk�dbo_fip�^ka�t^p�klq�^``ljm^kfba�

_v�ob`bmqlo�rmobdri^qflk�%slk�Ir_fqw�bq�^i+)� .661^&+�Qebobclob)�molqb`qflk�^d^fkpq�`biiri^o�

a^j^db�_v�@M>�fp�qelrdeq�ql�_b�jbaf^qba�qeolrde�qeb�^`qfs^qflk�lc�̂ abklpfkb�>i�

ob`bmqlop�lk�kbrolkp�%Ild^k�^ka�Ptbbkbv)� .664&+
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>`qfs^qflk�lc �̂ abklpfkb�> i� ob`bmqlop�`^rpbp�ab`ob^pba�bu`fq^qlov�^jfkl�^`fa�obib^pb�#lj�

mob*pvk^mqf`�kbrolkp�%Alimefk�^ka�>o`ebo)� .6508�Dla^�bq�^i+)� .665&+�>`qfs^qflk�lc�>i�

ob`bmqlop�tfqe�bfqebo�@M>�lo�KB@>)�>i� ob`bmqlo�^dlkfpqp)� pfdkfP`^kqiv�fkef_fqba�fp`ebjf^�

%.-*jfk&*bslhba�obib^pb�lc�_lqe�dirq^j^qb�^ka�^pm^oq^qb�%Pfjmplk�bq�^i+)� .66/&+�

>abklpfkb�klq�lkiv�fkef_fqp�qeb�pmlkq^kblrp�obib^pb�lc�dirq^j^qb�fkabmbkabkqiv�lc�MH>�

^ka�MH@�_rq�^ipl�obsbopbp�qeb�bke^k`bjbkq�lc�bul`vqlpfp�molar`ba�_v�MH>�^ka�MH@�

^`qfs^qlop�%?lrolk)� .666&+� >`qfs^qflk�lc�̂ abklpfkb�>i� ob`bmqlop�^ipl�`^rpbp�

evmbomli^ofw^qflk�%Ibb�^ka�Iltbkhlmc[� .660&�^ka�ab`ob^pba�@^[[fkÉru�qeolrde�SL@@�

%Alimefk�bq�^i+)� .6538�Kldrpef�^ka�V^j^pefq^)�/---&+�Qefp�bPb`q�t^p�`ljmibqbiv�obsbopba�

rpfkd�^�pbib`qfsb�^kq^dlkfpq�%5*`v`ilmbkqviqeblmeviifkb&�^ka�t^p�jfjf`hba�_v�qeb�pbib`qfsb�

^abklpfkb�>i� ob`bmqlo�^dlkfpq�@E>+�Klq�lkiv�albp�^`qfs^qflk�lc�̂ abklpfkb�>i� ob`bmqlop�

fkef_fq�qeb�fkciru�lc�@^["�_rq�fq�fkef_fqp�qeb�fkciru�qeolrde�pmb`fÉ`�@^[[�`e^kkbip+

>j_olpfl�bq� î+� %.664&�peltba�qe^q�@M>�fkef_fqba�M,N*qvmbp�lc�@^[[�`e^kkbip�^ka�qe^q�

qefp�fkef_fqlov�bccb`q�t^p�dob^qbpq�fk�pvk^mqlpljbp�colj�qeb�@>i� obdflk�lc�qeb�

efmml`^jmrp+

>abklpfkb�mobaljfk^kqiv�fkef_fqp�kbrolk^i�^`qfsfqv+�Qeb�mlpqpvk^mqf`�bccb`qp�lc�̂ `qfs^qfkd�

^abklpfkb�>i� ob`bmqlop�`lkpfpq�j^fkiv�l c�bke^k`fkd�qeb�lrqt^oa�mlq^ppfrj�`e^kkbi�

`lkar`q^k`b�%Arktfaafb)� .6528�Cobaelij�bq�^i+)� .661&�^ka�qeb�sliq^db*abmbkabkq�

`eilofab�`lkar`q^k`b�%J^dbo�bq�^i+)� .66-&+�Qldbqebo)�qebpb�mlpqpvk^mqf`�bccb`qp�^fa�fk�

pq^_fifwfkd�qeb�mlpqpvk^mqf`�jbj_o^kb�mlqbkqf^i�^ka�ab`ob^pfkd�KJA>�ob`bmqlo�

bu`fq^_fifqv�%P`er_boq�^ka�J^dbo)� .66.&+� Qeb�mobpvk^mqf`�evmbomli^cfw^qflk�arb�ql
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^abklpfkb�>i� ob`bmqlo�^`qfs^qflk�obpriqp�fk�qeb�afjfkfpeba�obib^pb�lc�bu`fq^qlov�^jfkl�

^`fap�%MevRfp)� .656&+�Qefp�afjfkfpeba�^s^fi^_fifqv�lc�dirq^j^qb�obar`bp�mlpqpvk^mqf`�

FPFJA>�ob`bmqlo�^`qfs^qflk�tef`e�fk�qrok�obar`bp�mlpqpvk^mqf`�fkciru�lc�@̂ [[+�

@lkpbnrbkqiv)�qeb�mlpqpvk^mqf`�jbj_o^kb�mlqbkqf^i�albp�klq�fk`ob^pb�prc?`fbkqiv�ql�

^`qfs^qb�SL@@�%P`er_boq�bq�^i+)� .661&+�>p�tbii)�_v�pq^_fifwfkd�qeb�mlpqpvk^mqf`�jbj_o^kb�

mlqbkqf^i)�qeb�sliq^db*d^qba�mlq^ppfrj�`roobkqp�telpb�lmbo^qflk�`lkpqfqrqbp�^�m^oq�lc�qeb�

molqb`qfsb�evmbomli^ffwfkd�pbnrbk`b)�tfii�klq�_b�afpormqba�%Pbd^i�bq�^i+)� .651&+�

Fkqbobpqfkdiv)�?orkabdb�^ka�Arktfaafb�%.663&�abp`of_ba�^�mol`bpp�tebob_v�^k�fk`ob^pb�fk�

^`qfsfqv�fk�qeb�efmml`^jm^i�mlpqpvk^mqf`�mvo^jfa^i�kbrolk�bke^k`ba�fqp�ltk�molar`qflk�lc�

fkqo^`biiri^o�^abklpfkb�tef`e)�cliiltfkd�qo^kpmloq�ql�qeb�buqo^`biiri^o�pm^`b)�^`qp�^p�^�

obqoldo^ab�jbppbkdbo�^ka�fkef_fqp�qeb�bu`fq^qlov�lrqmrq�lc�qeb�p^jb�kbrolk+

.+2+1+/� >abklpfkb�>/�Ob`bmqlop

Qeb�>/�ob`bmqlop�^ob�klq�^p�tfabiv�afpqof_rqba�^p�qeb�>i� ob`bmqlop+�Qebv�^ob�mofj^ofiv�

il`^qba�fk�qeb�pqof^qrj�^ka�kr`ibrp�^``rj_bkp�%G^osfp�bq�^i+)� .6568�G^osfp�^ka�Tfiif^jp)�

.6568�Jlob^r�^ka�Er_bo)� .666&�tfqe�jlabpq�^jlrkqp�il`^qba�fk�qeb�`bob_o^i�`loqbu�^ka�

efmml`^jmrp�%Cobaelij)� .664&+�?lqe�pr_qvmbp�lc�qeb�>/�ob`bmqlop�^ob�clrka�lk�pjllqe�

jrp`ib�e_bop�^ka�lk�bkalqebif^i�`biip�lc�̀ bob_o^i�_illa�sbppbip�%H^i^of^�^ka�E^ofh)� .653&+�

Lc�qeb�>/�ob`bmqlop)�qeb�>/_�ob`bmqlo�fp�jlob�tfabiv�afpqof_rqba�qe^k�qeb�>/^�ob`bmqlo�

^ka�fp�mobaljfk^kqiv�c_fja�lk�^pqol`vqbp�%Elpif�^ka�EÇpif)� .655&+

Fk�`lkqo^pq�ql�^abklpfkb�>i� ob`bmqlop)�qeb�kbrolk^i�^`qflkp�lc�̂ abklpfkb�>/�ob`bmqlop�^ob
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bu`fq^qlov�%>jbof�^ka�Grj^)� .66.8�Pb_^pqf{l�^ka�Of_bfol)� .663&+�>/�ob`bmqlo�^`qfs^qflk)�

fk�m^oqf`ri^o�qeb�>/^�pr_qvmb)�bke^k`bp�fp`ebjf^*bslhba�obib^pb�lc�bu`fq^qlov�^jfkl�^`fap�

pr`e�^p�dirq^j^qb+�Clo�bu^jmib)�Pfjmplk�bq� î+� %.66/&�abjlkpqo^qba�qe^q�_lqe�@M>�^ka�

KB@>�fkef_fqba�fp`ebjf^*bslhba�obib^pb�lc�bu`fq^qlov�^jfkl�^`fap�^q�ilt�`lk`bkqo^qflkp�

_rq�klq�^q�efdebo�`lk`bkqo^qflkp+�Qebv�prddbpqba�qe^q�^q�ilt�`lk`bkqo^qflkp�@M>�^ka�

KB@>�mobcbobkqf^iiv�^`qfs^qba�>i�ob`bmqlop�ql�fkef_fq�bu`fq^qlov�^jfkl�^`fa�obib^pb�tefib�

^q�efdebo�`lk`bkqo^qflkp�qebpb�^dlkfpqp�`l^`qfs^qba�>/�ob`bmqlop�tef`e�bfqebo�lccpbq�lo�

_il`hba�qeb�>i*jbaf^qba�obpmlkpb+�>aafqflk^iiv)�@DP�/.35-)�^�pbib`qfsb�>/^�^abklpfkb�

ob`bmqlo�^dlkfpq�dob^qiv�bke^k`ba�buqo^`biiri^o�dirq^j^qb�obib^pb�%Molmlif�bq�^i+)� .662&+

>`qfs^qflk�lc�̂ abklpfkb�>/^�ob`bmqlop�molar`b�^�s^ofbqv�lc�bccb`qp�fk�qeb�_lav)� pr`e�^p�

pqfjri^qflk�lc�pbolqlkfk�obib^pb�fk�qeb�efmml`^jmrp�%Lh^a^�bq�^i+)�/--.&)�c^`fifq^qflk�lc�

D>?�>�obib^pb�%Hfoh�^ka�Of`e^oaplk)� .6628�Jlof�bq�^i+)� .663&)�^ka�molar`qflk�lc�pvpqbjf`�

s^plafi^qflk�%Tb__�bq�^i+)� .66.&+�>`qfs^qflk�lc�̂ abklpfkb�>/^�ob`bmqlop�t^p�^ipl�

obpmlkpf_ib�clo�evmluf^*fkar`ba�afi^qflk�fk�qeb�`bob_o^i�`loqbu�%@lkbv�^ka�J^ope^ii)

.665&+�Fq�e^p�^ipl�_bbk�prddbpqba�qe^q�pqfjri^qflk�lc�il`ljlqlo�^`qfsfqv�j^v�_b�mofj^ofiv�

^k�>/^�bccb`q�%Lkdfkf)� .6648�Bi�V^`lr_f�bq�^i+)�/---&+�>`qfs^qflk�lc�qeb�^abklpfkb�>/^�

ob`bmqlo�^ipl�molar`bp�^�ab`ob^pb�fk�ob^`qfsb�luvdbk�pmb`fbp�cloj^qflk�^ka�m^oqf`fm^qbp�fk�

qeb�fkar`qflk�lc�ilkd*qboj�mlqbkqf^qflk�%Pbhfkl�bq�^i+)� .66.8�Hbppbv�bq�^i+)� .664&+�

>`qfs^qflk�lc�̂ abklpfkb�>/_�ob`bmqlop�`^k�ib^a�ql�ofpb�fk�fkqo^`biiri^o�@^[[�%Cblhqfpqls�bq�

^i+)� .661&)�fp�fkslisba�fk�`lkqoli�lc�s^p`ri^o�qlkb�%Or_fkl�bq�^i+)� .662&)�ebm^qf`�dir`lpb�

_^i^k`b�%E^o^a^�bq�^i+)�/--.&)� bkalqebif^i�`bii�doltqe�^ka�dbkb�bumobppflk�%Do^kq�bq�^i+)
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-555%(�UbX�]bhYgh]bU �̀kUhYf�gYWfYh]cb�$LhfcVaY]Yf�Yh�U`*(� -551%*

Pqrafbp�fkaf`^qb�qe^q�fkef_fqflk�lc�̂ abklpfkb�>/^�ob`bmqlop�obar`bp�`bob_o^i�a^j^db�

fkar`ba�_v�dil_^i�fp`ebjf^�%D^l�^ka�Meviifp)� .6618�slk�Ir_fqw�bq�^i+)� .662^&+�>�

kbrolmolqb`qfsb�bPb`q�`^k�_b�pbbk�tfqe�qeb�rpb�lc�bfqebo�>i� ^dlkfpqp�^ka�>/^�^kq^dlkfpqp�

tef`e�j^v�_b�qeb�obpriq�lc�ab`ob^pb�kbrolqo^kpjfqqbo�obib^pb)�m^oqf`ri^oiv�dirq^j^qb�%slk�

Ir_fqw�bq�^i+)� .662^&+�Croqebojlob)�@DP� .2610)�^k�>/�ob`bmqlo�^kq^dlkfpq)�tebk�

^ajfkfpqboba�fkqo^mbofqlkb^iiv�.2�jfkrqbp�moflo�ql�^�2�jfkrqb�mbofla�lc�dil_^i�fp`ebjf^)�

obar`ba�pqolhb�fkgrov�^ka�efpqlm^qelildf`^i�jb^probjbkq�lc�@>i�mvo^jfa^i�kbrolkp�%D^l�

^ka�Meviifp)� .661&+� Fk�^aafqflk)� ^abklpfkb�>/^�ob`bmqlo�j^v�`lkqof_rqb�ql�fp`ebjf`�

a^j^db�_b`^rpb�jf`b�i^`hfkd�qeb�^abklpfkb�>/^�ob`bmqlo�peltba�obar`ba�_o^fk�a^j^db�

cliiltfkd�cl`^i�fp`ebjf^�%@ebk�bq�^i+)� .666&+� Fk�`lkqo^pq�ql�qefp�pqrav)� ^k�^ajfkfpqo^qflk�lc�

@DP�/.35-)�^k�>/^�pbib`qfsb�^dlkfpq)� cliiltfkd�^�2�jfkrqb�sbppbi*l``irpflk�fk�dbo_fip�

molsfaba�pfdkfcf`^kq�molqb`qflk�^d^fkpq�efmml`^jm^i�@>i� kbrolk^i�ilpp�%Peb^oaltk�^ka�

Hkrqpbk)� .663&+

-*1*0*/� ;XYbcg]bY�;/�KYWYdhcfg

Qeb�mobpbk`b�lc�qeb�>0� ^abklpfkb�ob`bmqlo�e^p�_bbk�abjlkpqo^qba�fk�qeb�o^q�%Welr�bq�^i+)�

.66/&)�dbo_fi�%Gf�bq�^i+)� .661&)�^ka�erj^k�%P^is^qlob�bq�^i+)� .660&�_o^fk+� >iqelrde�qebv�^ob�

tfabiv�afpqof_rqba�qeolrdelrq�qeb�_o^fk)�qebv�^ob�clrka�^q�abkpfqfbp�pfdkfcf`^kqiv�iltbo�qe^k�

lqebo�^abklpfkb�ob`bmqlo�pr_qvmbp�%Gf�bq�^i+)� .661&+�>aafqflk^iiv)�G^`l_plk�bq� î+� %.660&�

l_pbosba�^�afcfbobkqf^i�afpqof_rqflk�lc�̂ abklpfkb�>0�ob`bmqlop�fk�qeb�jlrpb�`bkqo^i�kboslrp
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pvpqbj�tfqe�qeb�efdebpq�abkpfqv�l``roofkd�fk�qeb�`bob_biirj�^ka�pqof^qrj�^ka�iltbo�

abkpfqfbp�l``roofkd�fk�qeb�efmml`^jmrp�^ka�`loqbu+�>abklpfkb�>0�ob`bmqlop�e^sb�_bbk�

peltk�ql�obpfab�lk�jf`oldif^�%Cfb_b`e�bq�^i+)� .663&)�lk�s^p`ri^o�pjllqe�`biip�%We^l�bq�^i+)�

.664&�^ka�lk�kbrolkp�%Arktfaafb�bq�^i+)� .664&+

>iqelrde�qeb�_flildf`^i�pfdkfcf`^k`b�lc�qeb�>0�ob`bmqlo�fp�fii*abDkba)�fq�fp�hkltk�qe^q�

^`qfs^qflk�lc�qefp�ob`bmqlo�fkef_fqp�^abkvivi�`v`i^pb�%Welr�bq�^i+)� .66/&+� G^`l_plk�bq� î+�

%.660&�Dopq�fkaf`^qba�^�`bkqo^i�bPb`q�lc�̂ abklpfkb�>0�ob`bmqlo�^`qfs^qflk�tebk�F?*JB@>)�

^k�^abklpfkb�>0�ob`bmqlo�^dlkfpq�fkgb`qba�fkqo^mbofqlkb^iiv)� fkar`ba�_be^sflo^Rv�

abmobpp^kq�bPb`qp�tef`e�tbob�klq�obsbopba�_v�>i� lo�>/�pbib`qfsb�^kq^dlkfpqp+�>`qfs^qflk�

lc�̂ abklpfkb�>0�ob`bmqlop�molar`bp�^�s^ofbqv�lc�obpriqp+�Mevpflildf`^i�obpmlkpbp�ql�qeb�

^`qfs^qflk�lc�qefp�ob`bmqlo�fk`irab�fkar`qflk�lc�eb^oq�o^qb*abmbkabkq�evmlqbkpflk�fk�o^qp�

%Clw^oa�^ka�@^oorqebop)� .660&+�>p�tbii)� >0�ob`bmqlo�^`qfs^qflk�tfqe�F?*JB@>�molar`bp�

^�mlqbkqf^qflk�lc�@^� `roobkq�fk�^�afppl`f^qba�efmml`^jm^i�mvo^jfa^i�kbrolk�mobm^o^qflk�

%Cibjjfkd�^ka�Jldri)� .664&�^ka�^�alpb*abmbkabkq�fk`ob^pb�fk�ibrhl`vqb�^aebobk`b�%M^oh�

bq�^i+)� .664&+�Jloblsbo)�fk�^�o^q�efmml`^jm^i�pif`b�mobm^o^qflk)�^`qfs^qflk�lc�>0�ob`bmqlop�

fk`ob^pbp�bib`qof`^i�bu`fq^_fifqv�%Cibjjfkd�bq�^i+)� .664&+

Qebob�fp�bsfabk`b�tef`e�prddbpqp�qe^q�^`rqb�^`qfs^qflk�lc�̂ abklpfkb�>0�ob`bmqlop�`^k�

moljlqb)�tefib�`eolkf`�^`qfs^qflk)�`^k�^qqbkr^qb�kbrolmolqb`qflk�arofkd�fp`ebjf`�fkpriqp+�

>`rqb�pqfjri^qflk�lc�̂ abklpfkb�>0�ob`bmqlop�tfqe�F?*JB@>�obpriqba�fk�fjm^foba�

mlpqfp`ebjf`�`bob_o^i�_illa�cilt)�bke^k`ba�jloq^ifqv�^ka�buqbkpfsb�efmml`^jm^i�kbrolk^i
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a^j^db�fk�^�dbo_fi�jlabi�lc�dil_^i�fp`ebjf^�%slk�Ir_fqw�bq�^i+)� .661_&+�Eltbsbo)�fk�qeb�

p^jb�fksbpqfd^qflk)�`eolkf`�^ajfkfpqo^qflk�tfqe�F?*JB@>�molar`ba�qeb�lmmlpfqb�obpriqp�

fk�qe^q�mlpqfp`ebjf^�`bob_o^i�_illa�Elt)� prosfs^i�^ka�kbrolk^i�ob`lsbov�fjmolsba+

-*1*1� M\YfUdYih]WU``j�BUfaZi`�?B]YWhg�cZ�;XYbcg]bY

Abpmfqb�bumbofjbkq^i�bsfabk`b�prmmloqfkd�^�olib�clo�^abklpfkb�ob`bmqlo*jbaf^qba�

kbrolmolqb`qflk)�qebob�^ob�^�krj_bo�lc�#`qlop�tef`e�e^sb�ifjfqba�qeb�rpb�lc�

^k�^abklpfkb�>i� ob`bmqlo�^dlkfpqp�fk�fp`ebjf`�lo�evmluf`�_o^fk�fkgrov+�>`qfs^qflk�lc�

^abklpfkb�> i�ob`bmqlop�klq�lkiv�molar`bp�obar`ba�a^j^db�^p�^�obpriq�lc�̀ bob_o^i�fp`ebjf^�

_rq�tebk�>i� ob`bmqlop�lk�qeb�eb^oq�^ob�^`qfs^qba)�fq�^ipl�molar`bp�_o^av`^oaf^�^ka�

evmlqbkpflk�%Pliibsf)� .6538�Tfiif^jp)� .660&+�Qebpb�qtl�c^`qlop)�lc�tef`e�qeb�i^qqbo�fp�qeb�

jlob�pboflrp)� fk`ob^pb�`bob_o^i�a^j^db�_v�ab`ob^pfkd�qeb�^s^fi^_fifqv�lc�dir`lpb�^ka�

luvdbk�ql�qeb�_o^fk�qebob_v�molar`fkd�^�`lkafqflk�tef`e�fp�pfjfi^o�ql�fp`ebjf^�%M^oh�bq�^i)�

.66.8�Tefqb�bq�^i+)� .663&+� Qebob�fp�`ib^o�bsfabk`b�fkaf`^qfkd�^�obi^qflk�_bqtbbk�iltboba�

_illa�mobpprob�^ka�^k�fk`ob^pba�`e^k`b�lc �̂ �mllo�lrq`ljb�^cqbo�^k�fp`ebjf`�fkpriq�%Wer�

^ka�>rbo)� .662&+� Pfdkfcf`^kq�abmobppflk�fk�^oqbof^i�mobpprob�fp�obmobpbkqba�_v�^�ab`ob^pb�fk�

_lqe�qeb�pvpqlif`�^ka�af^pqlif`�mobpprob�tef`e�fp�^ccb`qba�_v�qeb�alpb�^ka�qeb�o^qb�lc�

^abklpfkb�^ajfkfpqo^qflk�%?riibv�^ka�Tefqqkf`e)� .662&+�Qeb�ab`ob^pb�fk�^oqbof^i�mobpprob�

^mmb^op�ql�_b�jbaf^qba�_v�obar`qflkp�fk�`^oaf^`�lrqmrq)�obpriqfkd�cf�lj�sbov�molklrk`ba�

_o^av`^oaf^�%@lu�bq�^i+)� .664&+
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.+2+3� Mob`lkafqflkfkd�^p�^�Jbqela�lc�Kbrolmolqb`qflk

>iqelrde�buqbkaba�mboflap�lc�̀ boa&o^i�fp`ebjf^�lo�evmluf^�obpriq�fk�kbrolk^i�a^j^db)�

_ofbc�bmfplabp�lc�evmluf^�lo�fp`ebjf^�qe^q�molar`b�ifqqib�ql�kl�a^j^db�`^k�molsfab�_lqe�^�

kbrolmolqb`qfsb�b=b`q�^ka�^�`^oaflmolqb`qfsb�bPb`q�^d^fkpq�i^qbo�jlob�prpq^fkba�mboflap�lc�

evmluf^�lo�fp`ebjf^+�Qefp�bPb`q�e^p�_bbk�qbojba��mob`lkafqflkfkd)��^ka�^``loafkd�ql�

Pq^j_^rde�bq� î+� %.664&)�fk�qeb�eb^oq�qefp�bPb`q�obpriqp�3 lj�qeb�^`qfs^qflk�lc�_lqe�

^abklpfkb�> i� ^ka�>0�ob`bmqlop+�Eltbsbo)�^`qfs^qfkd�lkiv�^abklpfkb�>0� ob`bmqlop�fk�qeb�

eb^oq�arofkd�_ofbc�fp`ebjf^�molsfaba�pfjfi^o�`^oaflmolqb`qflk�^d^fkpq�fodrov�arofkd�

pr_pbnrbkq�bumlprob�ql�fp`ebjf^�%If^kd�^ka�G^`l_plk)� .665&+

Qeb�mob`lkafqflkfkd�b6b`q�fp�klq�lkiv�^mm^obkq�fk�qeb�eb^oq�_rq�^ipl�^mm^obkq�fk�qeb�_o^fk�

%M|obw*Mfkwlk�bq�^i+)� .664)�?ilkab^r�bq�^i+)�/---8�Obpebc�bq�^i+)�/---&+�Clo�bu^jmib)�

mob`lkafqflkfkd�tfqe�pr_ibqe^i�%0*jfkrqb&�fp`ebjf^�molqb`qba�efmml`^jm^i�kbrolkp�^d^fkpq

pr_pbnrbkq�ibqe^i�%3*jfkrqb&�`bob_o^i�fp`ebjf^�%Ebroqb^ru�bq�^i+)� .662&+�Ebroqb^ru�bq� î+�

%.662&�prddbpqba�qe^q�qeb�jb`e^kfpj�lc�̀ bob_o^i� fp`ebjf`�mob`lkafqflkfkd�fkslisbp�qeb�

if_bo^qflk�lc�̂ abklpfkb)� pqfjri^qflk�lc�̂ abklpfkb�>i� ob`bmqlop)�^ka�sf^�qebpb�ob`bmqlop�

lmbkfkd�lc�priclkvirob^*pbkpfqfsb�H[*`e^kkbip+� Fk�^aafqflk)�qebob�fp�prmmloq�clo�^abklpfkb*�

jbaf^qba�`bob_o^i�fp`ebjf`�mob`lkafqflkfkd�%?ilkab^r�bq�^i+)�/---8�Ur�bq�^i+)�/--/&+�

>ajfkfpqo^qflk�lc�O*MF>�%Bs^kp�bq�^i+)� .654&�lo�@E>�%slk�Ir_fqw�bq�^i+)� .656&�moflo�ql�^k�

fp`ebjf^�fkpriq�molqb`qba�kbrolkp�prddbpqfkd�qe^q�^abklpfkb�mi^vp�^�olib�fk�`bob_o^i�

fp`ebjf`�mob`lkafqflkfkd+�Croqebojlob)�@^jm_bii�%.666&�peltba�qe^q�^`qfs^qflk�lc�

^abklpfkb�>i� ob`bmqlop�tfqe�@M>�moflo�ql�^�evmluf`*fp`ebjf^�fkpriq�pfjri^qbp�fp`ebjf`
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mob`lkafqflkfkd+� Fkef_fqflk�lc�̂ abklpfkb�hfk^pb�e^p�^ipl�_bbk�peltk�ql�fjmolsb�fp`ebjf`�

mob`lkafqflkfkd�fk�qeb�_o^fk�%Jfiibo�bq�^f+)� .6638�Gf^kd�bq�^i+)� .664&+

Mob`lkafqflkfkd�e^p�^ipl�_bbk�abjlkpqo^qba�^d^fkpq�h^fkf`�^`fa*fkar`ba�bu`fqlqluf`fqv�

%Mi^jlkalk�bq�^i+)� .666&+�Qefp�Dkafkd�prmmloqp�qeb�bufpqbk`b�lc�_f*afob`qflk^i�`olpp*

qlibo^k`b�_bqtbbk�h^fkf`�^`fa�bu`fqlqluf`fqv�^ka�dil_^i�fp`ebjf^+�>ilkd�tfqe�fp`ebjf`�

mob`lkafqflkfkd�^ka�h^fkf`�^`fa�fkar`ba�mob`lkafqflkfkd)�`ebjf`^i�fkef_fqflk�lc�lufa^qfsb�

melpmelovi^qflk�lo��`ebjf`^i�mob`lkafqflkfkd��^ipl�molsfabp�kbrolmolqb`qflk7�Tebk�

efmml`^jm^i�pif`bp�tbob�mob*qob^qba�tfqe�0*kfqolmolmoflk^qb)�fq�fkar`ba�ilkd*i^pqfkd�

qlibo^k`b�^d^fkpq�evmluf^�%Ofbmb�bq�^i+)� .664&+�H^ql�bq�^i+� %.66.&�prddbpqba�qe^q�qeb�

`lkpfabo^_ib�abi^v�%3*/1�elrop&�colj�qeb�mob`lkafqflkfkd�pqfjrirp�rkqfi�qeb�lkpbq�lc�

fp`ebjf`�qlibo^k`b�^ka�qeb�ilkd�aro^qflk�%rm�ql�pbsbk�a^vp&�fp�`lkpfpqbkq�tfqe�^�olib�clo�

qo^kp`ofmqflk^i�`e^kdbp�fk�^a^mq^qflk+

-*2� Bmdch\Yg]g�UbX�HV^YWh]jYg6

>�mobpbkq�i^`h�lc�qebo^mfbp�^s^fi^_ib�ql�efde�ofph�pqolhb�m^qfbkqp�`lj_fkba�tfqe�mlpfqfsb�

^ka�kbd^qfsb�obpriqp�lc�̂ abklpfkb�_^pba�kbrolmolqb`qfsb�obpb^o`e�^ka�tfqe�qeb�olib�lc�

^abklpfkb�fk�mob`lkafqflkfkd�e^p�iba�ql�qeb�absbilmjbkq�lc�qeb�cliiltfkd�evmlqebpfp7�>�

pfkdib�^ajfkfpqo^qflk�lc�K[*`v`ilmbkqvi^abklpfkb�%@M>&)�^ajfkfpqboba�moflo�^�evmluf`*�

fp`ebjf`�fkpriq)�tfii�mob`lkafqflk�kbrolkp�fk�qeb�o^q�efmml`^jmrp�qebob_v�molsfafkd�

kbrolmolqb`qflk�arofkd�^�pr_pbnrbkq�evmluf`*fp`ebjf`�fkpriq+

Fk�loabo�ql�bu^jfkb�qefp�evmlqebpfp)�clro�bumbofjbkq^i�l_gb`qfsbp�tbob�absbilmba�^p

2-
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cliiltp7

.+�Ql�bs^ir^qb�qeb�bPb`q�lc�qeb�Ibsfkb�jlabi�lc�_o^fk�evmluf^*fp`ebjf^�lk�

pr_pbnrbkq�a^j^db�ql�qeb�o^q�efmml`^jmrp+

/+�Ql�bpq^_ifpe�^�alpb*obpmlkpb�obi^qflkpefm�^ka�BA"�clo�@M>*fkar`ba�

kbrolmolqb`qflk�j�swsl+

0+�Ql�fksbpqfd^qb�qeb�qfjb*`lropb�lc�qeb�kbrolmolqb`qfsb�obpmlkpb�ql�@M>

1+�Ql�bu^jfkb�^ka�bs^ir^qb�qeb�ebjlavk^jf`�b=b`qp�fjjbaf^qbiv�^cqbo�^ka�/1�

elrop�^cqbo�^k�^ajfkfpqo^qflk�lc�s^oflrp�alpbp�lc�@M>

2.
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.*,� F;M?KC;EL�;G>�F?MBH>L

.*-� ;b]aU`g

J^ib�Tfpq^o�o^qp�tbob�l_q^fkba�Élj�@e^oibp�Ofsbo�Ifjfqba)�Pq*@lkpq^kq)�Nr#b`+�

>kfj^ip�tbfdeba�.42*/--�d�lk�^oofs^i�^ka�tbfdeba�//-*/2-�do^jp�^q�qfjb�l c�afpm^q`e+

>ii�^kfj^ip�tbob�elrpba�fk�dolrmp�lc�clro�^kfj^ip�mbo�`^db�fk�^�eliafkd�ollj�fk�qeb�Kloqe�

?^j�^q�qeb�>qi^kqf`�Sbqbofk^ov�@liibdb�%>S@&)�@e^oilqqbqltk)�MB+�Qeb�ollj�t^p�

j^fkq^fkba�lk�^�./�elro�ifdeq�,�./�elro�a^oh�`v`ib�^q�^�`loopq^kq�qbjmbo^qrob�l c�//�ã�.Ö@+�

Pq^ka^oa�o^q�`elt�^ka�t^qbo�tbob�^s^fi^_ib�ql�^kfj^ip�l`c� >S@�>kfj^i�Obplro`b

pq^cC�mboclojba�a^fiv�jlkfqlofkd�^ka�_f*tbbhiv�`^db�`e^oodbp+�>kfj^i�elrpfkd�^ka�

qob^qjbkq�tbob�`lkar`qba�rkabo�molql`lip� 66*-00�^ka�  --*-/4�l c�qeb�Rkfsbopfqv�lc�

Mofk`b�Bat^oa�Fpi^ka�%RMBF&�>kfj^i�@^ob�@ljjfqqbb)�^ka�fk�^``loa^k`b�tfqe�qeb�

drfabifkbp�pbq�cloqe�_v�qeb�@^k^af^k�@lroo^f�lk�>kfj^i�@^ob�%@@>@&+�>ii�^oofj^f�

bumbofjbkq^qflk�t^p�mboclojba�fk�qeb�Arc[�_rfiafood�lcRMBI�Qo^fopmloq^qfloo�lc�̂ oofko^ip�

t^p�^oo^kdba�qeolrde�^ka�`^oofba�lrq�_v�RMBF�j^fooqboo^k`b+

.*.� >fi[g�UbX�=\Ya`fU\

K[*`v`ilmbkqvi^abklpfkb�%@M>&�^ka�5*`valmbkqvi*i)0*an&olmviu^kqefkb�%AM@MU&�tbob�

^`nrfoba�#lj�Pfdj^*>iaof`e�@^fo^a^�Ifooofqba)�L^hsfiib)�Looq^ofl+�Ploojlqliá�%plafrj�

mbkql_^o_fq^i&�t^p�l_q^fkba�_v�Ao+�J+�F+� Ptbboobv*Kfulk�%If`bk`ba�_v�Eb^iqe�@^fo^a^)�

Mfib� �6306*P*//1&�3 lj�?fjba^*JQ@�>oofko^i�Eb^iqe)�@^j_ofadb)�Lkq^ofl+�E^ilqe^kb�

%_v�mobp`ofmqflk&)�_bq^afkb�prodf`^i�p`or_�%melpme^qb�3 bb&�^ka�uvil`^fkb�/"�gbiiv�tbob�

l_q^fkba�#lj�qeb�Sbqbofoo^fv�Qb^`efood�Elpmfq^i�%SQE&�^q�>S@)�@e^oilqqbqltoo)�MB+
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Jbqe^kli�^ka�bqe^kli�tbob�l_q^fkba�#lj�@^ibalk�I^_lo^qlofbp�Ifjfqba)�Dblodbqltk)�

Lkq^ofl8�3;oj^iabevab)�>k^`ebjf^�@^k^a^�Fk`lomlo^qba)�Jlkqo|^i)�Nr|_b`8�di^`f^i�^`bqf`�

^`fa)� plafrj�`eilofab)�mlq^ppfrj�afevaoldbk�melpme^qb)�O pit �Pabkqfe`)�Kbmb^k)

Lkq^ofl8�af*plafrj�evaoldbk�loqelmelpme^qb�^ka�mlq^ppfrj�`eilffab)�?ofqfpe�Aord�

Elrpbp)�A^oqjlrqe)�Kls^�P`lqf^+�Jbaf`^i�do^ab�luvdbk�^ka�5�"�luvdbk�tbob�prmmifba�

_v�Mo^u^fo)�@e^oilqqbqltk)�Mofk`b�Bat^oa�Fpi^ka+�>ii�`ebjf`^i�plirqflkp�tbob�mobm^oba�

tfqe�afpqfiiba�t^qbo�lo�alr_ib�afpqfiiba�t^qbo�tfqe�qeb�bu`bmqflk�lc�@M>�^ka�AM@MU�

tef`e�tbob�afpplisba�fk�melpme^qb�_rDboba�p^ifkb+

.*/� ;Xa]b]ghfUh]cb�cZ�=I;�UbX�>I=IQ

Qeb�Ibsfkb�jlabi�lc�fp`ebjf^*evmLuf^�t^p�rpba�fk�qefp�fksbpqfd^qflk+�Ql�bjmilv�qefp�

jlabi�b^`e�^kfj^i�t^p�pr_gb`qba�ql�^�Dsb�pqbm�mol`barob7� .&�^ajfkfpqo^qflk�lc�@M>�

^ka,lo�AM@MU)�/&�l``irpflk�l c�qeb�ib>�`ljjlk�`^olqfa�^oq^v)�0&�bumlprob�ql�^k�luvdbk�

obar`ba�jbafrj)�1&�`^oaf^`�mrk`qrob)�mbocrpflk�^ka�objls^i�l c�_o^fk)�^ka�2&�mobm^o^qflk�

lc�_o^fk�p^jmibp+

Qob^qjbkq�dolrmp�obnrfofkd�^ajfkfpqo^qflk�lc�@M>�^ka�,lo�AM@MU�ob`bfsba�aordp�sf^�

fkqo^*mbofqlkb^i�[+m+&�fkgb`qflk+�Qeb�sbef`ib�clo�_lqe�@M>�̂ ka�AM@MU�t^p�-+6�"�

melpme^qb�_rDboba�p^ifkb�%�M?P)�mE�4+1)�`lkq^fkfkd�.04�jJK^@i)�4+42�jJK^dEML[)

.+2� jJ�HE/ML1)�/+4�jJ�H@i&+�Qeb�^ajfkfpqo^qflk�lc�AM@MU�mob`baba�^ajfkfpqo^qflk�lc�

bfqebo�@M>�lo�sbef`ib�_v�lkb�elro+�Ql�^ajfkfpqbo�qeb�fkgb`qflk)�^kfj^ip�tbob�obpqo^fkba�_v�

e^ka�^ka�^�.�ji)�pfkdib�rpb)�pvofkdb�%?b`qlk�Af`hbkplk)�Orqebocloa)�Kbt�Gbopbv&�t^p
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rpba�ql�abifsbo�qeb�aord�lo�aord�sbef`ib�ql�qeb�ofdeq�mbofqlkb^i�`^sfqv�lc�qeb�^kfj^i+�Qeb�

^mmolufj^qb�slirjb�lc�b^`e�ffvb`qflk�t^p�.�ji�,�hd�_lav�tbfdeq+�>kfj^ip�tbob�jlkfqloba�

^>bo�qeb�ffvb`qflk�ql�bs^ir^qb�^kv�_be^sflro^i�`e^kdbp+

.*0� HWW`ig]cb�cZ�EY;�=caacb�=UfcXX�;fhYfm

>kfj^ip�tbob�fkfqf^iiv�^kbpqebqfwba�tfqe�e^ilqe^kb�fk�^�`ilpba�_bii�g^o+�Qebv�tbob�

pr_pbnrbkqiv�j^fkq^fkba�tfqe�e^ilqe^kb�%/*0�"�fk�-"�^q�^�cilt�o^qb�l c�/I�, �jfk&�sf^�

^kbpqebqf`�j^`efkb�%Lejba^)�Ebipfkhf)�Cfki^ka&�^ka�e^ilqe^kb�s^mlofwbo�%?bkplk�Jbaf`^i�

Fkarpqofbp�Ifjfqba)�J^ohe^j)�Lkq^ofl&+�Ql�j^fkq^fk�kloj^i�qbjmbo^qrob)�^kfj^ip�tbob�

mi^`ba�lk�^�eb^qfkd�m^a�%Cfkb�P`fbkqfP`�Qllip)�S^k`lrsbo)�?ofqfpe�@lirj_f^&�pbq�^q�04+5�

Ö@�clo�qeb�aro^qflk�l c�qeb�prodbov+�?b#ob�fkfqf^qfkd�qeb�prodf`^i�mol`barob)�qeb�ibsbi�lc�

`lkp`flrpkbpp�l c�qeb�o^q�t^p�^ppbppba�ql�sbof[�qe^q�fq�e^a�ob^`eba�^k�^abnr^qb�ibsbi�lc�

^kbpqebpf^�clo�prodbov+�?lqe�qeb�l`ri^o�obpmlkpb�^ka�3&lq�tfqeao^t^i�qb`ekfnrbp�tbob�

rpba�ql�abqbojfkb�qeb�^mmolmof^qb�ibsbi�l c �̀ lkp`flrpkbpp+�Lk`b�^abnr^qbiv�^kbpqebqfwba)�

qeb�kb`h�lc�qeb�o^q�t^p�pe^sba�tfqe�^k�bib`qof`�o^wlo�%Gbof�Obaafkd�@ljm^kv)�?o^jmqlk)�

Lkq^ofl&�^ka�pqbofifwba�tfqe�4-"�bqe^kli�^ka�?bq^afkb�prodf`^i�p`or_+�>�p^dfqq^i�fk`fpflk�

^mmolufj^qbiv� /�`j�t^p�j^ab�lk�qeb�sbkqo^i�^pmb`q�lc�qeb�kb`h+�Qeb�ibcq�`ljjlk�`^olqfa�

^oqbov�t^p�fpli^qba� 3 lj�qeb�proolrkafkd�qfpprb�rpfkd�-+.�jj�clo`bmp�%Cfkb�P`fbkqfD`�

Qllip)�S^k`lrsbo�@^k^a^)�jlabi� ../2.&�^ka�ifd^qba�tfqe�pqbofib�prodf`^i�pÑh�qeob^a�%/*-&+�

Qeb�^oqbov�t^p�obqrokba�ql�fqp�lofdfk^i�mlpfqflk�^ka�qeb�fk`fpflk�t^p�`ilpba�skqe�^k�

^rql`ifm�^ka�6�jj�pq^mibp�%Pqlbiqfkd)�Tlla�A^ib)�Fiifklfp�RP>)�jlabi�/-2---&�cliiltba�

_v�^�if_bo^i�^mmif`^qflk�lc�Qnoil`^fkb�/�"�gbiiv�ql�qeb�buqboflo�l c�qeb�fk`fpflk+�>kfj^ip�tbob
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mbojfqqba�ql�obd^fk�`lkp`flrpkbpp�lk�qeb�eb^qfkd�m^a�^ka�qebk�obqrokba�ql�qebfo�`^db�

tef`e�t^p�mi^`ba�rkabo�^�eb^qfkd�i^jm�%3-�T&�clo�.-�jfkrqbp+

.*1� ?ldcgifY�hc�H]j[Yb�KYXiWYX�MBjdc]]WC�FYX\]a

Qtbkqv*3&ro�elrop�cliiltfkd�qeb�ifd^qflk�lc�qeb�ib>�`ljjlk�`^olqfa�^oqbov)�^kfj^ip�tbob�

bumlpba�fkafsfar^iiv� ql�^k�luvdbk�obar`ba�%evmluf`&�d^p+�>kfj^ip�tbob�mi^`ba�fk�^k�^fo�

qfdeq�d^ppfkd�_lu�fkql�tef`e�5�"�jnodbk�fk�_^i^k`ba�kfqoldbk�%6/�"�K G �t^p�mrjmba�clo�

lkb�elro�^q�^�cilt�o^qb�lc�/�I�,�jfkrqb+�Qeb�d^p�t^p�^iiltba�ql�ork�clo�qtl�jfkrqbp�

_bclob�pq^oqfkd�ql�qfjb�#o�^k�elro+�>cqbo�d^ppfkd�t^p�`ljmibqb)�qeb�^kfj^i�t^p�mi^`ba�

_^`h�fk�fqp�`^db�^ka�jlkfqloba�clo�^kv�_be^sflro^i�`e^kdbp+� Qeb�pe^j�mol`barob�3&o�qefp�

qb`ekfnrb�fkslisba�e^sfkd�qeb�ifa�lc�qeb�d^ppfkd�_lu�obj^fk�lmbk�clo�qeb�aro^qflk�lc�̂ k�

elro�qerp�hbbmfkd�qeb�^kfj^i�bumlpba�ql�^j_fbkq�^fo+

.*2� =UfX]UW�IibWhifY*�IYfZig]cb�UbX�KYacjU`�bZ�<fU]b� LUad`Y

Pbsbk�a^vp�cliiltfkd�bumlprob�ql�qeb�evmluf`�d^p)�^kfj^ip�tbob�^kbpqebqfwba�fkafsfar^iiv�

tfqe�Pljklqliá�%32�jd�,�hd8�f+m+&�rpfkd�^�.�ji)�pfkdib�rpb)�pvofkdb�%?b`qlk�Af`hbkplk)�

Orqebocloa)�Kbt�Gbopbv&+�?lqe�qeb�l`ri^o�obcibu�^ka�qeb�cllq�tfqeao^t^i�qb`ekfnrbp�tbob�

rpba�ql�^ppbpp�qeb�ibsbi�lc�̂ kbpqebpf^+�Lk`b�^�prodf`^i�mi^kb�l c�abbm�^kbpqebpf^�e^a�_bbk�

ob^`eba)�qeb�qelo^`f`�`^sfqv�t^p�`rq�lmbk�qerp�bumlpfkd�_lqe�qeb�`^oaf^`�^ka�mibro^i�

`^sfqfbp+�>k�.5�d^rdb)�0+42�`j�kbbaib�t^p�fkpboqba�^ka�`i^jmba�tfqe�^�ebjlpq^q�fkql�qeb�

ibcq�sbkqof`ib�lc�qeb�eb^oq+�>�pj^ii�fk`fpflk�t^p�j^ab�lk�qeb�i^qbo^i�jrp`ri^qrob�lc�qeb�ofdeq�

sbkqof`ib�^ka�qeb�^kfj^i�t^p�pr_pbnrbkqiv�qo^kp`^oaf^iiv�mbocrpba�tfqe�^mmolufj^qbiv�/2-
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ji�lc�̀ lia�M?P�%1�Ö@&�^q�^�o^qb�lc�.-�ji�, �jfkrqb+�Kbuq)�^kfj^ip�tbob�mbocrpba�tfqe�

^mmolufj^qbiv�.--�ji�lc�eu^qfsb�%jbqe^kli)�di^`f^i�^`bqf`�^aa)�cloj^iabevab8�57.7.)

C�>J&�^q�^�o^qb�lc�.-�j i,�jfkrqb+�>>bo�C�>J�mbocrpflk)�qeb�^kfj^i�t^p�ab`^mfq^qba�tfqe�

pe^om�p`fpplop+�Qeb�_o^fk�t^p�pr_pbnrbkqiv�buapba�>lj�qeb�phrii�^ka�mi^`ba�fkql�^�sf^i�

`lkq^fkfkd�C�>J�Bu^qfsb+�Y[^ip�tbob�pqloba�fk�^�>fadb�^q�1Ö@+

.*3� IfYdUfUh]cb�UbX�;bU`mg]g�cZ�<fU]b�LUad`Yg

>�olabkq�_o^fk�j^qofu�%E^os^oa�>mm^o^qrp)�T^oobk)�Jf`efd^k&�^ka�pfkdib�badba�o^wlo�

_i^abp�tbob�rpba�ql�l_q^fk�^�/�jj�`lolk^i�pb`qflk�l c�qeb�_o^fk+�B^`e�/�jj�p^jmib�t^p�

q^hbk�.�jj�mlpqboflo�ql�qeb�lmqf`�`ef^pj+�B^`e�p^jmib�t^p�j^ohba�_v�objlsfkd�^�pj^ii�

qof^kdri^o�tbadb�>lj�qeb�ofdeq�ebjfpmebob�lc�qeb�`boa&o^i�`loqbu+� Pr_pbnrbkq�pb`qflkfkd�

^ka�pq^fkfkd�tbob�mboclojba�^q�qeb�Efpqlm^qelildv�i^_�lc�Af^dklpqf`�Pbosf`bp)�Abm^oqjbkq�

lc�M^qelildv�^ka�Jf`ol_flildv)�>S@+�Evao^qflk�lc�qeb�p^jmib�t^p�mboclojba�fk�^�P^hro^�

Qfpprb*Qbh�SFM�qfpprb�mol`bpplo�%P^hro^�Cfkbqbh)�Qloobk`b)�@^if#jf^&+�Qeb�mobm^oba�

p^jmib�t^p�bj_baaba�fk�m^o^cDk�rpfkd�^�Pe^kalk�bj_baafkd�pq^qflk�%Pe^kalk�

J^kr#`qrffkd)�Mfqqp_rode)�Mbkkpvis^kf^&+�Qeobb�2�,,j� pb`qflkp�tbob�j^ab�%/2-�,jf�*�02-�

,,j�^m^oq&�>lj�qeb�p^jmib�_il`h�rpfkd�^�Jf`olj�EE�002�B�afdfq^i�jf`olqljb�%Jf`olj)�

T^ifalo[�Dboj^kv&+� Pbof^i�pb`qflkp�tbob�qebk�pq^fkba�tfqe�ebj^qluvifk�^ka�blpfk�fk�^�

P^hro^�Qfpprb*Qbh�AOP�pq^fkfkd�`e^j_bo�^q�>S@�efqlm^qelildv+

Sf^_ib�`biip�%qelpb�tef`e�^mmb^oba�olrka�tfqe�^�`ib^oiv�pq^fkba�kr`ibrp&�fk�qeb�@>i)�@>/�

^ka�@>0�obdflk�lc�_lqe�qeb�ib>�^ka�ofdeq�pfab�l c�qeb�efmml`^jmrp�tbob�j^kr^iiv�`lrkqba
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rkabo�ifdeq�jf`olp`lmv�%1--�U&�rkabo�^�_ifka�`lkafqflk+�Klk*sf^_ib�`biip�%qelpb�pbbk�^p�

peorkhbk�j^pp�afpmi^vfkd�kl�`ib^oiv�abPkba�`bii�jbj_o^kb�lo�pq^fkba�kr`i^fp&�tbob�klq�

`lrkqba)�Yi^_ib�`bii�`lrkqp�lc�b^`e�obdflk�tbob�^aaba�qldbqebo�ql�dfsb�^�qlq^i�sf^_ib�`bii�

`lrkq�clo�qeb�ib>�^ka�ofdeq�ebjfpmebobp�l c�qeb�efmml`^jmrp+�Qeb�afPbobk`b�_bqtbbk�qeb�

qlq^i�sf^_ib�`bii�`lrkqp�lc�qeb�ofdeq�^ka�ib>�e^kfpmebobp�obmobpbkqba�qeb�^jlrkq�l c �̀ biiri^o�

a^j^db�arb�ql�evmluf^*fp`ebjf^+�J^qebj^qf`^i�obmobpbkq^qflk�lc�qefp�`^i`ri^qba�`bii�ab^qe�

^p�^�mbo`bkq�fp�7

Sf^_ib�`biip�cofbeqi� *YQ^_ib�`biip�cib>&� U .--� :� mbo`bkq�`bii�a^j^db�
J^_ib�`biip�%ofdeq&

Qeb�@>i)�@>/�^ka�@>0�obdflkp�l c�>jjlk$p�elok�`^k�_b�pbm^o^qba�_^pba�lk�qeb�

m^oqf`ri^o�pfwb�^ka�^oo^kdbjbkq�l c �̀ bRp�clrka�tfqefk�b^`e�obdflk+�Qeb�@>i�obdflk�lc�qeb�

efmml`^jmrp�_bdfkp�sbkqo^i�ql�qeb�alop^i�efmml`^jm^i�`ljjfpprob)�i^qbo^i�ql�qeb�

molpr_f`rirj)� ^ka�buqbkap�i^qbo^iiv�ql�qeb�jfamlfkq�lc�qeb�jlpq�i^qbo^i�buqbkpflk+�Qeb�

mvo^jfa^i�`bii�^oo^kdbjbkq�fk�qeb�@>i�obdflk�`lkpfpqp�l c�0*2�i^vbop�l c�qfdeqiv�m^`hba�`biip+�

Qebob�fp�^�`ib^o�abpqfk`qflk�_bqtbbk�qeb�@>i�^ka�@>/� obdflkp+�Qeb�@>/�obdflk�_bdfkp�^q�

qeb�jfamlfkq�lc�qeb�jlpq�i^qbo^i�buqbkpflk�^ka�buqbkap�ql�qeb�>opq�i^qbo^i�_bka+�Fq�fp�

`e^o^`qbofwba�_v�i^odb�mvo^jfa^i�`biip�tef`e�^ob�illpbiv�m^`hba+� Qeb�@>0�obdflk�buqbkap�

ql�^ka�qbojfk^qbp�^q�qeb�efirp�l c�qeb�abkq^qb�dvorp+�Qeb�@>/�^ka�@>0�obdflkp�`^kklq�_b�

afpqfkdrfpeba�_v�qebfo�^mmb^obk`b+�Eltbsbo)�_^pba�lk�^�pqboblq^uf`�^qi^p�jb^projbkq)�qeb�

@>/�^ka�@>0�obdflkp�`^k�_b�pbm^o^qba�^``loafkd�ql�qeb�afob`qflk^i�m^qqbok�l c� `biip+
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.*4� ?]cYbaYbP�>Yg][b

/+5+.� Al^b*Obpmlkpb�Obi^qflkpefm�clo�@M>*Fkar`ba�Kbtolmolqb`alk

>kfj^ip�tbob�^ppfdkba�ql�lkb�l c�qefoqbbk�qob^qjbkq�dolrmp�%k�:�3&�%Q^_ib�/&�^ka�cliiltba�

qeb�mol`barob�abp`of_ba�fk�pb`qflkp�/+0� *�/+4+

/+5+/�Qijb*@lropb�lc�Kbrolmolqb`qfsb�Obpmlkpb�ql�@M>

Pfuqv�peb�̂ kfj^ip�tbob�o^kaljiv�^ppfdkba�ql�lkb�lc�bibsbk�qob^qjbkqp�%k�:�3&+�B^`e�

qob^qjbkq�dolrm�c^iiltba�qeb�mol`barobp�lrqifkba�clo�qeb�^ajfkfpqo^qflk�lc�aordp)� prodbov�

`lkafqflkp�^ka�_o^fk�^k^ivpfp+� >kfj^ip�fk�b^`e�qob^qjbkq�dolrm�ob`bfsba�qeb�p^jb�alpb�lc�

@M>�%-+.�jd,hd&�tfqe�lo�tfqelrq� AM@MU�%.+-�jd,hd&+�Eltbsbo)�@M>�t^p�ffvb`qba�

bfqebo�.)�0)� ./)�/1)�lo�15�elrop�moflo�ql�^�evmluf^*fp`ebjf^�fkpriq+�>p�fk�qeb�mobsflrp�

bumbofjbkq)�AM@MU�t^p�^ajfkfpqboba�lkb�elro�_bc^ob�@M>+

/+5+0� kbjlask^jf`�BOb`qp�lc�@M>

>kfj^ip�tbob�o^kaljiv�^ppfdkba�ql�lkb�lc�Bsb�qob^qjbkq�dolrmp)�b^`e�ob`bfsfkd�lkb�

qob^qjbkq�alpb�lc�@M>�%-+-.8�-+.8� .+-8�0+-�lo�.-+-�jd,hd�l c�_lav�tbfdeq&+

Me^pb�.7�@eolkf`�Cbjlo^i�@^kkri^qflk+

>kfj^ip�tbob�fkfqf^iiv�^kbpqebqfwba�tfqe�e^ilqe^kb�fk�^�`ilpba�_bii�g^o�^ka�

j^fkq^fkba�^q�/*0"�e^ilqe^kb�tefib�lk�^�eb^qfkd�m^a�%04+5�Ö@&+�>k�fk`fpflk�% �.-�_i^ab&�

t^p�j^ab�^ilkd�qeb�rmmbo�jbaf^i�^pmb`q�l c�qeb�iltbo�ofdeq�ifj_+�Qeb�fk`fpflk�buqbkaba
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Q^_ib�/+�Qeb�alpb�lc�@M>�^ka�AM@MU� b^`e�alpb*obpmlkpb�qob^qjbkq�dolrm�^ka�
`lkqoli�dolrmp�%k�:�3&+

>cgY�$a[+_[%

MfYUhaYbhg =I; >I=IQ
L\Ua�Lif[Yfm�& ****

=I;�=cbhfc` -+- -+-
>I=IQ�=cbhfc` -+- .+-
=I;�Afcidg�$XcgY)fYgdcbgY% -+-. -+-

-+. -+-
.+- -+-
0+- -+-
.-+- -+-

=I;�'�>I=IQ�Afcidg -+-. .+-
-+. .+-
.+- .+-
0+- .+-
.-+- .+-

'�>kfj^ip�fk�qeb�Pe^j�Prodbov�dolrm�bumbofbk`ba�prodbov�%e^ilqe^kb�fkar`ba�^kbpqebpf^)�
kb`h�fk`fpflk�^ka�`ilpfkd�lc�qeb�fk`fpflk�tfqe�pq^mibp&�tfqelrq�ifd^qflk�lc�qeb�ibcq�`ljjlk�
`^olqfa�^oqbov�^ka�cliiltba�_v�bumlprob�ql�^j_fbkq�^fo�o^qebo�qe^k�bumlprob�ql�obar`ba�
luvdbk+
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#lj�qeb�afpq^i�ja�lc�qeb�#kjo�ql�qeb�p^dfqq^i�^pmb`q�l c�qeb�^_aljbk+�Qeb�ofdeq�cbjlo^i�

^oqbov�t^p�fpli^qba�3 lj�qeb�proolrkafkd�qfpprb�rpfkd�-+.�jj�c^o`bmp�%Cfkb�P`fbkaB`�

Qllip&�^ka�pr_pbnrbkqiv�`^kkri^qba�tfqe�mlivbqe[bkb�qr_fkd�%MB�2-8�Fkqo^jbaf`)�?b`qlk�

Af`hbkplk)�Orqebocloa)�Kbt�G^pbv8�jlabi�1/41..&+�@^ob�t^p�q^hbk�ql�^slfa�a^j^dfkd�

qeb�p`f^qf`�kbosb�tef`e�orkp�m^o^iibi�ql�qeb�cbjlo^i�^oqbov+�Qr_food�tft�DEba�tfqe�

ebm^ofkfwba�M?P�%./2�rkfqp�fk�.-�ji�l c�M?P&�%Ebmbib^k')�Lod^klk�Qbhkfh^)�Qlolkql)�

Lkq^ofl&)�^ka�pb`roba�tfqefk�qeb�^oqbov�rpfkd�/*-�pfih�qeob^a+�>�ebjlpq^q�t^p�rpba�ql�

j^kbrsbo�qeb�e�bb�bka�lc�qeb�`^kkri^�rkabo�qeb�abojfp�ql�qeb�k^mb�lc�qeb�kb`h�tebob�qeb�

`^kkri^�t^p�bumlpba�qeolrde�qeb�phfk�^ka�prqroba�fk�mi^`b�tfqe�pqbofib�J^ulk'�0*-�

prodf`^i�qeob^a�%Pebotlla�A^sfp�^ka�Dbbh)�Pq+�Ilrfp)�e@pplrof&+�Qr_fkd�t^p�mirddba�

tfqe�^�/0�d^rdb�kbbaib�qe^q�t^p�`^mmba�tfqe�ebj^ql`ofq�qr_b�mi^pqbo�^ka�ibcq�bumlpba+�

?lqe�qeb�kb`h�fk`fpflk�^ka�qeb�cbjlo^i�fk`fpflk�tbob�qob^qba�tfqe�/"�uvil`^fkb�gbiiv+�

>kfj^ip�tbob�^iiltba�ql�obd^fk�`lkp`flrpkbpp�lk�qeb�eb^qfkd�m^a�^ka�pr_pbnrbkqiv�mi^`ba�

_^`h�fkql�fkafsfar^i�`^dbp+�B^`e�a^v�clo�lkb�tbbh)�qeb�`^kkri^�t^p�cirpeba�tfqe�^�/0�

d^rdb�kbbaib�cfiba�tfqe�ebm^ofkfwba�M?P+

Me^pb�/7�?illa�Mobpprob�Jlkfqlofkd

Lkb�tbbh�cliiltfkd�cbjlo^i�`^kkri^qflk)�qeb�bumlpba�`^kkri^�t^p�`lojb`qba�ql�^�

_illa�mobpprob�jlkfqlofkd�pvpqbj�%Cfdrob� .-&+�Qefp�pvpqbj�fk`iraba�^�_illa�mobpprob�

qo^kpar`bo�%E^os^oa�>mm^o^qrp)�P^fkq�I^robkq)�N r[b`� @^k^a^)�jlabi�3-*0--/&�^ka�^�

rkfsbop^i�lp`fiildo^me�%E^os^oa�>mm^o^qrp)�P^fkq�I^robkq)�Nra&b`�@^k^a^)�jlabi�2-*
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Cfdrob�.-+� Melql�lc�_illa�mobpprob�jlkfqlofkd�pvpqbj�rpba�fk�qefp�fksbpqfd^qflk+
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60.2&+�>kfj^ip�j^fkq^fkba�`lkpalrpkbpp�fk�^�`^db�qeolrdelrq�ob`loafkdp+�?illa�mobpprob�

t^p�jlkfqloba�clo�.2�jfkrqbp�ql�bpq^_ifpe�_^pbifkb�mobpprob+�>kfj^ip�rpba�ql�bs^ir^qb�qeb�

fjjbaf^qb�^ka�ilkd*qboj�bPb`q�lc�@M>�lk�^oqbof^i�_illa�mobpprob�ob`bfsba�qeb�fkgb`qflk�

.2�jfkrqbp�fkql�ob`loafkd�^ka�//�elrop�moflo�ql�ob`loafkd)�obpmb`qfsbiv+�Clo�_lqe�dolrmp)�

_illa�mobpprob�t^p�jlkfqloba�clo�./-�jfkrqbp�lo�rkqfi�_^pbifkb�mobpprob�t^p�ob`lsboba+�

>kfj^ip�tbob�pr_pbnrbkqiv�brqe^kfwba�_v�@L8�lsboalpb+

.*4*0*� LhUh]gh]WU`�;bU`mg]g

>ii�a^q^�t^p�qbpqba�^ka�peltba�kloj^i�afpqof_rqflk+�>�Pqrabkq�rkm^foba�/*q^fiba�q*qbpq�t^p�

rpba�ql�`ljm^ob�prodbov�dolrm�ql�pe^j�prodbov�dolrm+�Lkb*t^v�^ka�/*t^v�>KLS>�tfqe�

mlpq*el`�Qrhbv�qbpqp�tbob�rpba�ql�bu^jfkb�qobkap�_bqtbbk�^ka�tfqefk�o"flkp�lc�qeb�

efmml`^jmrp+�Qebv�tbob�^ipl�rpba�ql�bu^jfkb�afPbobk`bp�tfqefk�^ka�_bqtbbk�qob^qjbkq�

obdfjbp+�>�obmb^qba�jb^prob�crk`qflk�t^p�^aaba�ql�qeb�/*t^v�>KLS>�̂ k^ivpfp�ql�

bu^jfkb�`e^kdbp�fk�jb^k�^oqbof^i�_illa�mobpprob�lsbo�qfjb+�Clo�b^`e�qbpq)�m�9 �-+-2)�fp�

`lkpfaboba�pq^qfpqf`^iiv�pfdkfP`^kq+
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/*,� K?LNEML

/*-�?ZZYWh�cZ�Bj>c]]U)VW\Yak�FcXY`�cb�h\Y�B]ddcWUadig

Qeb�Dopq�l_gb`qfsb�lc�qefp�qebpfp�t^p�ql�bs^ir^qb�qeb�bPb`q�l c�qeb�Ibsfkb�jlabi�l c�_o^fk�

evmluf^*fp`ebjf^�lk�pr_pbnrbkq�a^j^db�ql�qeb�o^q�efmml`^jmrp)�^p�`ljm^oba�ql�a^j^db�

fk�o^qp�klq�pr_gb`qba�ql�evmluf^*fp`ebjf^�%pe^j�dolrm&+�>k�bpqfj^qb�l c�efmml`^jm^i�

a^j^db�t^p�^`efbsba�_v�`ljm^ofkd�qeb�krj_bo�lc�sf^_ib�`biip�fk�qeb�efmml`^jmrp�lc�qeb�

ofdeq�%klk*ifd^qba&�ebjfpmebob�ql�qe^q�fk�qeb�ib>�%pro[`^iiv�ifd^qba&�ebjfpmebob+

Fk�o^qp�rkabodlfkd�pe^j�prodbov)�qebob�tbob�5-.+.�ã�.-+6�qlq^i�sf^_ib�`biip�`lrkqba�fk�qeb�

`lj_fkba�@>i)�@>/�^ka�@>0�obdflkp�l c�qeb�efmml`^jmrp�fk�qeb�o f [ �ebjfpmebob)�tebk�

2�,,j�pb`qflkp�tbob�`lrkqba�%Q^_ib�0&+�Qebob�tbob�afccbobk`bp�fk�qeb�krj_bo�l c�sf^_ib�

`biip�fk�b^`e�obdflk�lc�qeb�efmml`^jmrp�%C�:�.552+/28�m�9�-+--.&�%Q^_ib�0&+�Qeb�@>i�

obdflk�e^a�qeb�dob^qbpq�krj_bo�lc�̀ biip)�tfqe�qeb�@>0�obdflk�e^sfkd�e^ic�̂ p�j^kv�`biip�^ka�

qeb�@>/�obdflk�e^sfkd�qeb�pj^iibpq�krj_bo�lc�̀ biip�%Q^_ib�0&+�>k�fabkqf`^i�m^qqbok�t^p�

pbbk�fk�qeb�_o^fkp�lc�o^qp�qe^q�tbob�bumlpba�ql�evmluf^*fp`ebkf^)�tfqe�qeb�@>i� `lkq^fkfkd�

qtf`b�^p�j^kv�kbrolkp�^p�qeb�@>0�obdflk)�YYaff`e�t^p�i^odbo�qe^k�qeb�@>/�obdflk)�tebk�

qeb�ofdeq�ebjfpmebob�t^p�bs^ir^qba�%C�:�134+258�m�9�-+--.&�%Q^_ib�0&+�Qerp)�o^qp�fk�qeb�

evmluf^*fp`ebjf^�dolrm�e^a�pfjfi^o�qlq^i�sf^_ib�`bii�`lrkqp�fk�qeb�ofdeq�ebkfpmebob�^p�pe^j�

o^qp�%�C�:�-+148�m�;�-+-2&+

>�pe^j�ifd^qflk�lc�qeb�ibcq�`ljjlk�`^olqfa�^oqbov�afa�klq�molar`b�a^j^db�ql�qeb�ibcq�

efmml`^jmrp)�^p�`lkeojba�_v�pfjfi^o�krj_bop�l c�sf^_ib�`biip�fk�qeb�ofdeq�^ka�ibcq
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Q^_ib�0+�Jb^k�sf^_ib�`bii�`lrkqp�ã�PB�clo�qeb�ofdeq�ebjfpmebob�lc�qeb�o^q�efmml`^jmrp�clo�
pe^j�prodbov�^kfj^ip�^ka�prodbov�^kfj^ip�%k�:�5&+

SSSSSSSSSSSSSSSSSSSSSSSSSSSSS =;`SSSSSSSp;.SSSSSSSS p;/SSSSSSSSMchU`

Krj_bo�lc�Sf^_ib�@biip
fk�Ofdeq�Ebjfpmebob� 11-+2�� .3-+-�� /--+.� $ � 5-.+.
lc�Pe^j�Prodbov�>kfj^ip� ã.5� .� ã3 �5� ã6+.� ã�.-+6

Krj_bo�lc�Sf^_ib�@biip
fk�Ofdeq�Ebjfpmebob� 134+4�� .2-+-�� .55+5:� 5-3+2
lc�Prodbov�>kfj^ip\\\\\\\\\\\\\ ã�03+-\\\\\\\ã�.-+4\\\\\\\ã�.4+-\\\\\\\ã�01+.
^)�_)�`)� m�9�-+--.8�ibqqbop�fk�^�olt�klq�pe^ofkd�^�`ljjlk�prmbop`ofmq�^ob�pq^qfpqf`^iiv�
afDbobkq+
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ebjfpmebobp�%C�:�-+148�m�;�-+-2&�%Q^_ib�1&+�Eltbsbo)�fk�^kfj^ip�qe^q�tbob�prodf`^iiv�

ifd^qba�^ka�bumlpba�ql�evmluf^)�qlq^i�`bii�`lrkqp�fkaf`^qba�pfdkfD`^kq�a^j^db�fk�qeb�ib>�

efmml`^jmrp�obi^qfsb�ql�qeb�ofdeq�ebjfpmebob�%C�:�63+/08�m�9�-+---.&�%Q^_ib�2&+�A^j^db�

fk�qeb�ibcq�ebjfpmebob�l c�̂ kfj^ip�saflpb�ibcq�`ljjlk�`^olqfa�^oqbov�t^p�ifd^qba�t^p�

afccbobkq�fk�qeb�@>i)�@>/�^ka�@>0�obdflkp�lc�qeb�efmml`^jmrp�%C�:�5+468�m�9�-+--.&+�>�

`ljm^ofplk�lc�sf^_ib�`bii�`lrkqp�_bqtbbk�qeb�ofdeq�^ka�ibcq�ebjfpmebobp�clo�qeb�@>i)�@>/)�

^ka�@>0�obdflkp�lc�qeb�efmml`^jmrp�obsb^iba�qe^q�qeb�@>0�obdflk�fk�qeb�ibcq�ebjfpmebob�

bumbofbk`ba�qeb�dob^qbpq�ab`ob^pb�fk�sf^_ib�`biip�%02+.�"&)�Y [ b �qeb�@>i�^ka�@>/�obdflkp�

lc�qeb�ibcq�efmml`^jmrp�bumbofbk`ba�^�ab`ob^pb�fk�sf^_ib�`biip�l c� /4+1�"�^ka�0-+/�")�

obpmb`qfsbiv+

Qeb�qlq^i�krj_bo�l c�a^j^dba�`biip�fk�qeb�ibcq�ebjfpmebob�clo�pe^j�prodbov�^kfj^ip�^ka�

ifd^qba�^kfj^ip�fp�mobpbkqba�fk�Cfdrob�..+�>kfj^ip�telpb�`ljjlk�`^olqfa�^oqbov�t^p�

ifd^qba�e^a�^�dob^qbo�krj_bo�l c�a^j^dba�kbrolkp�fk�qeb�ibcq�ebjfpmebob�lc�qeb�

efmml`^jmrp�qe^k�^kfj^ip�fk�qeb�pe^j�prodbov�dolrm�%m�9�---.&+�Afc#obk`b�fk�qeb�ibcq�

ebjfpmebob�lc�qeb�efmml`^jmrp�fk�pe^j�prodbov�^kfj^ip�obmobpbkqp�^�.+/ "�ab`ob^pb�fk�

qeb�krj_bo�lc�sf^_ib�`biip)�tebob^p�a^j^db�fk�qeb�bkqfob�ibcq�ebjfpmebob�lc�qeb�

efmml`^jmrp�fk�^kfj^ip�telpb�`ljjlk�`^olqfa�^oqbov�t^p�ifd^qba�obmobpbkqp�^�/6+4�"�

ab`ob^pb�fk�qeb�krj_bo�l c�sf^_ib�`biip+

0+/� Bccb`q�lc�Afcc|obkq�Alpbp�lc�@M>�lk�@bii�Ab^qe�fk�qeb�EimAl`^jmkp

Qeb�pb`lka�l_gb`qfsb�lc�qefp�qebpfp�t^p�ql�bs^ir^qb�qeb�alpb*obpmlkpb�obi^qflkpefm�lc �̂
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Q^_ib�1+� @ljm^ofplk�lc�sf^_ib�`bii�`lrkqp�fk�ibcq�sboprp�ofdeq�ebjfpmebobp�lc�qeb�o^q
efmml`^jmrp�^cqbo�pe^j�prodbov+� S^irbp�^ob�jb^k�sf^_ib�`bii�`lrkqp�ã�PB�%k�:�5&�
bu`bmq�clo�i^pq�olt�tebob�afccbobk`bp�^ob�bumobppba�^p�mbo`bkq+

=;`� =;.� =;/� MchU`
GiaVYf�cZ�O]UV`Y�=Y``g
]b�K][\h�BYa]gd\YfY 11-+2$ .3-+- /--+.�: 5--+3
cZ�B]ddcWUadig ã�.5+. ã 3+5 ã6+. ã�.-+6

GiaVYf�cZ�O]UV`Y�=Y``g
]b�EYZh�BYa]gd\YfY 105+2�$ .20+/� .66+4�� 46.+1
cZ�B]ddcWUadig ã�.5+. ã 5+/ ã2+6 ã .-+5

>]ZZYfYbWY�VYhkYYb /+- 3+5 -+1 6+/
K][\h�UbX�EYZh ã�.+/ ã0+6 ã0+5 ã0+-
O]UV`Y�=Y``�=cibhg

IYfWYbh�>]ZZYfYbWY -+2 1+0 -+/ .+/
<YhkYYb�K][\h�UbX�EYZh
O]UV`Y�=Y``�=cibhg
^)�_)�`)� m�9�-+--.8�ibqqbop�fk�^�olt�klq�pe^ofkd�^�`ljjlk�prmbop`ofmq�^ob�pq^qfpqf`^iiv�
afccbobkq+
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Q^_ib�2+� @ljm^ofplk�lc�sf^_ib�`bii�`lrkqp�fk�ib>�sboprp�ofdeq�ebjfpmebobp�lc�qeb�o^q
efmml`^jmrp�^>bo�Ibsfkb�jlabi�prodbov+� S^irbp�^ob�jb^k�sf^_ib�`bii�`lrkqp�ã�PB�
%k�:�5&�bu`bmq�clo�i^pq�olt�tebob�af>bobk`bp�^ob�bumobppba�^p�mbo`bkq+

=;`� =;.� =;/� MchU`

Krj_bo�lc�Sf^_ib�@biip�
fk�Ofdeq�Ebjfpmebob�
lc�Efmml`^jmrp

134+4$
ã03+-

.2-+-$$�
ã� .-+4

.55+5���
ã�.4+-

5-3+2
ã01+.

Krj_bo�lc�Sf^_ib�@biip�
fk�Ibcq�Ebjfpmebob�
lc�Efmml`^jmrp

006+2
ã02+5

.-1+4�'�$$�
ã� .3+-

.//+3�
ã� .5+4

233+5� '�
ã/5+0

Afccbobk`b�?bqtbbk�
Ofdeq�^ka�Ibcq�
Sf^_ib�@bii�@lrkqp

./5+/
ã 5+5

12+0
ã0+6

33+/
ã3+6

/06+4�
ã�.-+0

Mbo`bkq�Afccbobk`b�
?bqtbbk�Ofdeq�^ka�Ibcq�
Sf^_ib�@bii�@lrkqp /4+1 0-+/ 02+. /6+4
'� m�9�-+---.8�mlpq�el`�^p�`ljm^oba�ql�ofdeq�ebjfpmebob�lc�efmml`^jmrp+
^)�_)�`)� m�9�-+--.8�ibqqbop�fk�^�olt�klq�pe^ofkd�^�`ljjlk�prmbop`ofmq�^ob�pq^qfpqf`^iiv
afccbobkq+
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Pe^j�Prodbov� Prodbov

Cfdrob�..+�BEfb`q�lc�prodbov�lk�qeb�jb^k�krj_bo�lc�a^j^dba�`biip�(�PB�%`bii�
ab^qe8�afccbobk`b�_bqtbbk�ibcq�^ka�ofdeq�ebjfpmebob&�clo�pe^j�prodbov�
dolrm�%k:5&�^ka�prodbov�dolrm�%k:5&+�%'�m�9�-+---.8�q*qbpq�^p�`ljm^oba�
ql�pe^j�prodbov�dolrm&+
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pfkdib�^ajfkfpqo^qflk�[+m&�l c�@M>�̂ q�s^ovfkd�alpbp�%-+-.)�-+.).+-)�0�+-)�^ka�.-+-�jd,hd&)�

/1�elrop�moflo�ql�^�evmluf^*fp`ebjf^�fkpriq)�^ka�fk�qeb�mobpbk`b�lo�^_pbk`b�l c�AM@MU�%.+-�

jd,hd&)�lk�`bii�ilpp�fk�qeb�ib>�ebjfpmebob�lc�qeb�o^q�efmml`^jmrp+�>k�bpqfj^qb�lc�

efmml`^jm^i�a^j^db�t^p�^`efbsba�_v�`ljm^ofkd�qeb�krj_bo�l c�sf^_ib�`aip�fk�qeb�

efmml`^jmrp�lc�qeb�ofdeq�%klk*ifd^qba&�ebjfpmebob�ql�qe^q�fk�qeb�ib>�%prodf`^iiv�ifd^qba&�

ebjfpmebob+�>�@M>*jbaf^qba�kbrolmolqb`asb�bc#`q�fk�qefp�pqrav�fp�abDkba�^p�^�ab`ob^pb�

fk�qeb�krj_bo�lc�a^j^dba�`biip�fk�qeb�ib>�efmml`^jmrp+

Fk�qeb�^_pbk`b�lc�@M>)�^kfj^ip�qe^q�rkabotbkq�^�evmluf`*fp`ebjf`�fkpriq�e^a�a^j^db�fk�

qeb�ib>�ebjfpmebob�lc�qeb�efmml`^jmrp�%Cfdrob�./&+�Qefp�a^j^db�obmobpbkqp�^�/6+4�"�ilpp�

lc�sf^_ib�`biip�fk�qeb�ib>�ebjfpmebob�`lk[^oba�ql�qeb�ofdeq�ebjfpmebob+�Eltbsbo)�^�pfkdib�

^ajfkfpqo^qflk�lc�s^ovfkd�alpbp�lc�@M>�/1�elrop�moflo�ql�^�evmluf`*fp`ebjf`�fkpriq�t^p�

^_ib�ql�obar`b�qeb�^jlrkq�lc�a^j^db�pbbk�fk�qeb�ib>�ebjfpmebob�%C�:�230+5/8�m�9�-+---.&�

%Cfdrob�./&+�Tebk�`ljm^oba�ql�qeb�krj_bo�l c�a^j^dba�`biip�fk�qeb�ib>�ebjfpmebob�lc�

^kfj^ip�ob`bfsfkd�kl�@M>�%-+-�jd,hd&�^ka�kl�AM@MU�%-+-�jd,hd&)�qeb�^ajfkfpqo^qflk�lc�

@M>�^q�alpbp�lc�-+-.)�-+.)� .+-)�0+-)�^ka�.-+-�jd,hd)�molar`ba�^�obar`qflk�fk�qeb�krj_bo�

l c�a^j^dba�`biip�fk�qeb�ib>�ebjfpmebob�l c�/4+2�")�20+6�")�36+3�")�42)6�")�^ka�62+3�")�

obpmb`qfsbiv�%Cfdrob�./&+�Qefp�alpb*abmbkabkq�obar`qflk�fk�qeb�krj_bo�lc�a^j^dba�`biip�

_v�@M>�dbkbo^qba�^k�bpqfj^qba�alpb�l c�@M>�tef`e�molsfaba�2-�"�l c�qeb�j^ufjrj�

^jlrkq�lc�ab`ob^pb�fk�a^j^dba�`biip�%BAdG�l c-+-6/2�jd,hd�lc�@M>�%Cfdrob�./&+

Tebk�AM@MU�t^p�^ajfkfpqboba�ql�^kfj^ip�klq�ob`bfsfkd�@M>�qebob�t^p�^�pfjfi^o�^jlrkq
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Cfdrob�./+�Qeb�bccb`q�lc�afccbobkq�alpbp�lc�@M>�fk�qeb�^_pbk`b�^ka�mobpbk`b�lc�
AM@MU�lk�qeb�krj_bo�lc�a^j^dba�`biip�fk�qeb�efmml`^jmrp+�Bccb`q�
mobpbkqba�^p�qeb�jb^k�krj_bo�lc�a^j^dba�`biip�ã�PB�%afccbobk`b�_bqtbbk�ibcq�
^ka�ofdeq�ebjfpmebob&�%k�:�3&+�%'� m�9�-+---.8�Mlpq�el`�^k^ivpfp�^p�`ljm^oba�
ql�@M>�-+-�jd,hd8� �m�9�-+---.8�Mlpq�el`�^k^ivpfp�^p�`ljm^oba�ql�
`loobpmlkafkd�@M>�alpb8�^)�_)�`)�a)�b)�c � m�9�-+-28�a^q^�mlfkqp�klq�pe^ofkd�^�
`ljjlk�ibqqbo�prmbop`ofmq�^ob�pq^qfpqf`^iiv�afccbobkq&+

4.

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



lc�a^j^db�fk�qeb�ib>�ebjfpmebob�l c�qeb�efmml`^jmrp�`ljm^oba�ql�`lkqoli�^kfj^ip�%@M>�

-+-�jd,hd�^ka�AM@MU�-+-�jd,hd&�%m�;�-+-2&�%Cfdrob�./&+�Qerp)�AM@MU�%.+-�jd,hd&�afa�

klq�pfdkf>`^kqiv�bu^`bo_^qb�a^j^db�fk�qeb�ib>�efmml`^jmrp�lc�̂ kfj^ip�qe^q�tbob�bumlpba�

ql�^�evmluf`*fp`ebjf`�fkpriq+�Fk�^aafqflk)�qeb�^ajfkfpqo^qflk�lcAM@MU�%.+-�jd,hd&�lkb�

elro�moflo�ql�^�pfkdib�^ajfkfpqo^qflk�l c�@M>�^q�alpbp�l c�-+-.)�-+.)� .+-)�0�+-)�^ka�.-9-�

jd,hd�_il`hba�qeb�@M>*jbaf^qba�obar`qflk�lc�a^j^dba�`biip�fk�qeb�ib>�efmml`^jmrp�%m�9�

-+--.&�%Cfdrob�./&+�Croqebojlob)�qeb�^jlrkq�lc�̀ bii�ab^qe�fk�qeb�ib>�ebjfpmebob�lc�qeb�

efmml`^jmrp�t^p�pfjfi^o�>&o�b^`e�dolrm�lc�̂ kfj^ip�ob`bfsfkd�AM@MU)�obd^oaibpp�lc�@M>�

alpb�%C�:�2.6+5.8�m�;�-+-2&+�[b+�qebob�t^p�kl�m^o^iibi�pef>�fk�qeb�alpb*obpmlkpb�`rosb�3&o�

@M>&

0+0� B>b`q�lc�Afcibobkq�>ajfkfpqo^qflk�Qfjbp�lc�@M>�lk�Efmml`^jm^i�@bii�Ab^qe�

Qeb�qefoa�l_gb`qfsb�lc�qefp�qebpfp�t^p�ql�fksbpqfd^qb�qeb�kbrolmolqb`qfsb�obpmlkpb�fk�qeb�

efmml`^jmrp�lc�o^qp�ql�s^oflrp�qfjbp�lc�@M>�̂ ajfkfpqo^qflk�%.)�0 )./)�/1)�15�elrop&�moflo�

ql�^�evmluf`*fp`ebjf`�fkpriq+�>k�bpqfj^qb�lc�efmml`^jm^i�a^j^db�t^p�^`efbsba�_v�

`ljm^ofkd�qeb�krj_bo�l c�sf^_ib�`biip�fk�qeb�efmml`^jmrp�lc�qeb�ofdeq�%klk*ifd^qba&�

ebjfpmebob�ql�qe^q�fk�qeb�ib>�%prodf`^iiv�ifd^qba&�ebjfpmebob+

@M>�%-+.�jd,hd&�t^p�^ajfkfpqboba�^q�s^ovfkd�qfjbp�%.)�0)� ./)�/1)�15�elrop&�moflo�ql�^�

evmluf^*fp`ebjf^�fkpriq�^ka�^�qfjb*obpmlkpb�`rosb�t^p�dbkbo^qba�%Cfdrob�.0&+�Fk�^kfj^ip�

qe^q�ob`bfsba�-+-�jd,hd�@M>�%`lkqoli&)�qebob�tbob�//3+1�ã�.5+4�a^j^dba�`biip�fk�qeb�ib>�

ebjfpmebob�l c�qeb�efmml`^jmrp+�Eltbsbo)�^�pfkdib�^ajfkfpqo^qflk�l c�@M>�^q�b^`e�qfjb
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@M>
@M>�(�AM@MU�
@M>�@lkqoli

k � F

;Xaa_hfbh]cb�MibY�$\cbf[%

@][ifY�-/*�M\Y�Y``YWh�cZ�=I;�$,*-�a[+_[%�UXa]b]ghYfYX�Uh�jUfm]b[�h\bh�dc]bhg�df]cf�
hc�U�\mdc]]U)]gW\Ya]U�]bgi`h(�]b�h\Y�UVgYbWY�UbX�dfYgYbWY�cZ>I=IQ�$-*,�
a[+-!%�cb�h\Y�biaVYf�cZ�XUaU[YX�WXV�]b�h\Y�̀ Y]h�\]ddcWUadig�fXUh]jY�hc�
f][\h�$Wcbhfc`%�\]ddcWUadig*�OU`iYg�UfY�h\Y�aYUb�biaVYf�cZ�XUaU[YX�WX`g�u�
L?�$b�9�2%*�$� �d�8�,*,,,-7�Icgh�\cW�UbU`mg]g�Ug�WcadUfYX�hc�WcffYgdcbX]b[�
=I;�[fcid7�&�d�8�,*,,-7�Icgh�UbU`mg]g�Ug�WcadUfYX�hc�=I;�-.�\cif7�U� d�8�
,*,,-7�Icgh�\cW�UbU`mg]g�Ug�WcadUfYX�hc�=I;�WcbhfcJ*
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mlfkq�moflo�ql�qeb�evmluf^*fp`ebjf^�fkpriq�obar`ba�qeb�krokT�lc�a^j^dba�`biip�`lrkqba�fk�

qeb�ib>�ebjfpmebob�lc�qeb�efmml`^jmrp+%m�9�-+--.&�%Cfdrob�.0&+�Qerp)�^�pfkdib�

^ajfkfpqo^qflk�lc�@M>)�rm�ql�15�elrop�moflo�ql�^�evmluf^*fp`ebjf^�fkpriq)�fp�^_ib�ql�molqb`q�

kbrolkp�fk�qeb�efmml`^jmrp�>lj�evmluf^*fp`ebjf^*fkar`ba�a^j^db+�@M>*jbaf^qba�

obar`qflk�l c�qeb�krj_bo�lc�a^j^dba�`biip�fk�qeb�ib>�ebjfpmebob�t^p�afPbobkq�^jlkd�qfjb�

mlfkqp+�Tebk�qeb�krj_bo�lc�a^j^dba�`biip�fk�qeb�ib>�ebjfpmebob�l c �̂ kfj^ip�ob`^sfkd�@M>�

^q�af>bobkq�qfjbp�moflo�ql�^�evmluf^*fp`ebjf^�fkpriq�tbob�`ljm^oba�ql�qeb�krj_bo�lc�

a^j^dba�`biip�`lrkqba�fk�@M>�`lkqoli�^kfj^ip)�qeb�̂ ajfkfpqo^qflk�l c�@M>�^q� ./�elrop�

moflo�ql�fkpriq�molar`ba�qeb�dob^qbpq�obar`qflk�fk�qeb�krj_bo�l c�a^j^dba�`biip�%31+1�"&+�

Rpfkd�qeb�p^jb�`ljm^ofplk)�qeb�^ajfkfpqo^qflk�lc�@M>�^q�.)�0)�/1)�^ka�15�elrop�moflo�ql�

fkpriq�molar`ba�^�obar`qflk�fk�qeb�krj_bo�l c�a^j^dba�`biip�l c�.4+0�")�01+0�")�10+4�")�

^ka�15+0�")�obpmb`qfsbiv)�qe^q�tbob�pfdkf>`^kqiv�ibpp�qe^k�ql�qeb�obar`qflk�pbbk�^q�qeb�./�

elro�qfjb�mlfkq�%m�9�-+--.&�%Cfdrob�.0&+

Qeb�^ajfkfpqo^qflk�lcAM@MU�%.+-�jd,hd&�lkb�elro�_b#ob�^k�^ajfkfpqo^qflk�lc�@M>�^q�.)�

0)� ./)�/1)�^ka�15�elrop�moflo�ql�fkpriq�molar`ba�kl�`e^kdb�fk�qeb�krj_bop�l c�a^j^dba�

`biip�fk�qeb�ib>�ebjfpmebob�lc�qeb�o^q�efmml`^jmrp�obi^qfsb�ql�`lkqoli�%m�;�-+-2&�lo�ql�^kv�

lqebo�mlfkq�%C�:�/+238�m�;�-+-2&�%Cfdrob�.0&+�?rq)�qeb�krj_bo�lc�a^j^dba�`biip�fk�qeb�ib>�

ebjfpmebob�qe^q�fp�obmloqba�>&o�^kfj^ip�ob`bfsfkd�AM@MU�fp�klq�pfjfi^o�ql�qeb�krj_bo�lc�

a^j^dba�`biip�fk�qeb�ib>�ebjfpmebob�ontoqba�>&o�^kfj^ip�ob`bfsfkd�lkiv�@M>�%m�9�-+---.&�

%Cfdrob�.0&+�Qerp)�^ajfkfpqo^qflk�lcAM@MU�%.+-�jd,hd&�lkb�elro�_bclob�^k�

^ajfkfpqo^qflk�lc�@M>�%-+.�jd,hd&�_il`hba�@M>*jbaf^qba�obar`qflk�fk�qeb�krj_bo�lc
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XUaU[YX�WY``g�]b�h\Y�`Y;�\Ya]gd\YfY�cZ�h\Y�\]ddcWUadig*

/*0� CaaYX]UhY�?ZZYWh�cZ�=I;�cb�;fhYf]U`�<`ccX�IfYggifY�]b�h\Y�=cbgW]cig�KUh

>�clroqe�l_gb`qfsb�lc�qefp�qebpfp�t^p�ql�bu^jfkb�qeb�ebjlavk^jf`�bc#`qp�l c�@M>�lk�

^oqbof^i�mobpprob+�Qebob#ob)�`lkp`flrp�o^qp�tbob�dfsbk�^�pfkdib�^ajfkfpqo^qflk�[+m+&�lc�

s^oflrp�alpbp�l c�@M>�%-+-.)�-+.)� .+-)0�+-)�^ka�.-+-�jd,hd&�lo�sbef`ib�%p^ifkb&�^ka�qeb�

fjjbaf^qb�bc#`q�lk�jb^k�^oqbof^i�mobpprob�%J>M&�t^p�ob`loaba�2&o�qtl�elrop�%Cfdrob�

.1^&+

Tebk�@M>�t^p�^ajfkfpqboba)�fq�obar`ba�J>M�fk�^�`lkp`flrp�o^q�%C�:�/3+568�m�9�-+---.&�

%Cfdrob�.1^&+�Qefp�b>b`q�fp�alpb*abmbkabkq�_b`^rpb�qeb�@M>*jbaf^qba�ab`ob^pb�fk�J>M�

t^p�dob^qbpq�clo�.-+-�jd,hd�@M>�̂ ka�_b`^jb�ibpp�molklrk`ba�tfqe�ab`ob^pfkd�alpbp�lc�

@M>�Fk�prmmloq�l c�̂ �alpb�obi^qba�bc#`q�>&o�@M>*jbaf^qba�ab`ob^pb�fk�J>M)�^ob^�rkabo�

qeb�`rosb�peltba�qe^q�qebob�t^p�^k�fk`ob^pb�fk�qeb�^jmifqrab�lcJ>M�obar`qflk�lsbo�qeb�

ob`loaba�qfjb�^p�qeb�alpb�lc�@M>�fk`ob^pba�%Cfdrob�.1_&+�@M>�%.-+-�jd,hd&�obar`ba�

J>M�fk�qeb�`lkp`flrp�o^q�_v�3.+2�"�`ljm^oba�ql�_^pbifkb�J>M�mobpprob�fk�o^qp�qe^q�

ob`bfsba�sbef`ib�%m�9�-+---.&)�tebob^p�@M>�%-+-.�jd,hd&�obar`ba�J>M�_v�0/+0�"�

`ljm^oba�ql�_^pbifkb�J>M�mobpprob�fk�o^qp�qe^q�ob`bfsba�sbef`ib�%m�9�-+---.&�%Cfdrob�

.1^&+�Lqebo�alpbp�lc�@M>�%-+.)� .+-)�^ka�0+-�jd,hd&�ab`ob^pba�J>M�fk�^�`lkp`flrp�o^q�_v

2.+3� ")�23+/�"�^ka�3.+.�")�obpmb`qfsbiv�%Cfdrob�.1^&+

Tebk�qeb�@M>*jbaf^qba�ab`ob^pb�fk�J>M�t^p�^k^ivpba�lsbo�qfjb)�qeb�j^ufjrj�ab`ob^pb
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Cfdrob� .1 +̂� Jb^k�^oqbof^i�mobpprob�(�PB�fk�qeb�o^q�_bclob�^ka�^cqbo

^ajfkfpqo^qflk�lc�sbef`ib�%p^ifkb&�^ka�@M>�%-+-.)�-+.).+-)�0+-).-+-�
jd,hd&�%k�:�0&+
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.---� *

-+-.� -+.� .+-� 0+-� .-+-
Alpb�@M>�%jd,hd&

Cfdrob�.1_+�Qeb�bccb`q�lc�@M>�%-+-.)�-+.).+-)�0+-).-+-�jd,hd&�jbaf^qba�
ab`ob^pb�fk�jb^k�^oqbof^i�mobpprob�mobpbkqba�^p�qlq^i�^ob^�rkabo�
qeb�`rosb�%k�:�0&+
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fk�J>M�clo�b^`e�alpb�lc�@M>�l``rooba�.-�jfkrqbp�^cqbo�^ajfkfpqo^qflk�%Cfdrob�.1^&+�>p�

tbii)�lkiv�qelpb�^kfj^ip�ob`bfsfkd�@M>�%-+-.�jd,hd&�tbob�^_ib�ql�ob*bpq^_ifpe�_^pbifkb�

J>M�tfqefk�qeb�qbpq�qfjb+�J>M�fk�^kfj^ip�ob`bfsfkd�@M>�%-+-.�jd,hd&�obj^fkba�

pfdkfc�̀ ^kqiv�afPbobkq�ql�_^pbifkb�rkqfi�.--�jfkrqbp�^Pbo�^ajfkfpqo^qflk�%Cfdrob�.1^&+

/*1� Ecb[)MYfa�?ZZYWh�cZ�=I;�cb�;fhYf]U`�IfYggifY�]b�h\Y�=cbgW]cig�KUh

Qeb�Pk^i�l_gb`qfsb�l c�qefp�qebpfp�t^p�ql�bu^jfkb�qeb�ebjlavk^jf`�bPb`q�qe^q�@M>�j^v�

molar`b�fk�`lkp`flrp�o^qp�//�elrop�^Pbo�^ajfkfpqo^qflk+�Qebobclob)�J>M�t^p�ob`loaba�clo�

./-�jfkrqbp�fk�^kfj^ip�qe^q�ob`bfsba�^�pfkdib�f+m�fkgb`qflk�lc�@M>�%.-+-�jd,hd&�lo�sbef`ib�

%p^ifkb&�//�elrop�moflo�ql�ob`loafkd+

Fk�^kfj^ip�qe^q�ob`bfsba�@M>�%.-+-�jd,hd&�//�elrop�_bclob�ob`loafkd�J>M)�qeb�J>M�//�

elrop�i^qbo�t^p�pfjfi^o�ql�qeb�J>M�lc�̂ kfj^ip�ob`bfsfkd�sbef`ib�//�elrop�_bclob�ob`loafkd�

%C�:�0+-/8�m�;�-+-2&�%Cfdrob� .2&+�Eltbsbo)�arofkd�qeb�ob`loafkd�qfjb�^kfj^ip�fk�qeb�@M>�

%.-+-�jd,hd&�dolrm�^ka�^kfj^ip�fk�qeb�sbef`ib�dolrm�bumbofbk`ba�^�ab`ob^pb�fk�J>M�lsbo�

qfjb�%C�:�3+/28�m�9�-+---.&+�Qeb�efdebpq�ob`loaba�J>M�clo�_lqe�dolrmp�l``rooba�tebk�

ob`loafkd�`ljjbk`ba�%Qfjb�:�-�jfkrqbp&�tfqe�qeb�Dopq�ab`ob^pb�fk�J>M�l``roofkd�Dsb�

jfkrqbp�i^qbo�^ka�obj^fkfkd�iltbo�qe^k�qeb�J>M�^q�Qfjb�:�-�jfkrqbp�clo�qeb�aro^qflk�lc�

qeb�ob`loafkd�qfjb�%Cfdrob�.2&+� Fk�^aafqflk)�qeb�ab`ob^pb�fk�J>M�lsbo�qfjb�clo�_lqe�

dolrmp�t^p�pfjfi^o�^q�b^`e�qfjb�mlfkq�%m�;�-+-2&+�Qerp)�qeb�ab`ob^pb�fk�J>M�lsbo�qfjb�fk�

_lqe�dolrmp�j^v�_b�qeb�obpriq�lc�qeb�pfkdib�efde�J>M�ob`loafkd�^q�qeb�_bdfkkfkd�lc�qeb�

ob`loafkd�pbppflk+

44

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



-.,

--1� )

né
V� --,

&�U

/p

ll
-,1

-,,� *

51� )

) x� OY\]XY�
c x� =@;�-,*,�a[+_[

5,
*.-� -

. � .� .� .� .� .� .*******************.ë

-,� .,� /,� 0,� 1,� 2,� 3,� 4,� 5,� -,,� --,� -.,� -/,

M]aY�$a]bihYg%

@][ifY� -1*� FY&**�L Yf ]U `�V`ccX�dfYggifY�'�L?�]b�h\Y�fUh� $b9/%�..).0�\cifg�UZhYf�U�
g]b[`Y�UXa]b]ghfUh]cb�cZ�jY\]XY�$gU`]bY%�cf�=@;�-,*,�a[+_[*

34

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



0�,� >CL=NLLCHG

Qeb�obpriqp�mobpbkqba�fk�aÉp�qebpfp�prddbpq�qe^q�^�pfk[b�^ajfkfpqo^qflk�l c�@M>�moflo�ql�^�

evmluf^*fp`ebjf^�fkpriq�molqb`qp�kbrolkp�fk�qeb�efmml`^knjp�l c�j^ib�o^qp�>lj�a^j^db�

obpriqfkd�3 lj�^�pr_pbnrbkq�fkpriq+�Qeb�dob^qbpq�^jlrkq�l c�molqb`qflk�l``rop�tebk�@M>�fp�

^ajfkfpqboba�./�elrop�moflo�ql�evmluf^*fp`ebjf^+�Fk�^aafqflk)�^k�^ajfkfpqo^qflk�lc�@M>�

`^rpbp�`lkpfabo^_ib�evmlqbkpflk�fk�qeb�o^q�_rq�qefp�bDb`q�fp�klq�bsfabkq�//�elrop�^cqbo�

^ajfkfpqo^qflk+

0*-� FcXY`�bZ�bjdbM]U)CgW\Ya]U�=Y``�>UaU[Y

Qeb�Ibsfkb�jlabi�l c�dil_^i�evmluf^*fp`ebjf^�t^p�rpba�fk�qefp�fksbpqfd^qflk+�Qeb�Ibsfkb�

jlabi�fk�o^qp�fp�`e^o^`qbofwba�_v�^�ifd^qflk�ql�qeb�ib>�`ljjlk�`^olqfa�^oqbov�cliiltba�lkb�

a^v�i^qbo�_v�bumlprob�ql�^�evmluf`�bksfolkjbkq+�>mmif`^qflk�l c�qefp�jlabi�fk�qefp�pqrav�

molar`ba�kbrolk^i�a^j^db�%/6+4�"&�fk�qeb�ib>�elkfpmebob�l c�̂ kfj^ip�telpb�ib>�`ljjlk�

`^olqfa�^oqbov�t^p�ifd^qba�`ljm^oba�ql�pe^j�^kfj^ip�%.+/�"&+�Qebpb�obpriqp�prddbpq�qe^q�

ifd^qflk�l c�lkb�`ljjlk�`^olqfa�^oqbov�^ka�pr_pbnr^oq�bumlprob�ql�^�evmluf`�bksfolkjbkq�

fkar`bp�kbrolk^i�`bii�ab^qe�fk�qeb�efmml`^jmrp�lc�j^ib�o^qp+�Ifd^qflk�l c�qeb�`ljjlk�

`^olqfa�^oqbov�obar`bp�_illa�>lt�ql�qeb�_o^fk�%Jfv^p^h^�bq�^i+)�/---&�tef`e�obpriqp�fk�^�

ab`ob^pb�fk�^s^fi^_ib�dir`lpb�^ka�luvdbk�fk�qeb�_o^fk�%Dfkp_bod)� .66-&+�Dir`lpb�^ka�

luvdbk�^ob�rpba�clo�qeb�molar`qflk�lc�̀ ebjf`^i�bkbodv�pr`e�^p�>QM�fk�kbrolkp+

Qebobclob)�qeb�i^`h�l c�dir`lpb�^ka�luvdbk�ql�qeb�_o^fk�^ka�qeb�pr_pbnrbkq�i^`h�l c�>QM�

molar`qflk�fk�qeb�_o^fk�arofkd�^k�fp`ebjf`�fkpriq�`ob^qbp�^�p`bk^ofl�t ebo'v�qeb�kbrolk�fp�

klq�^_ib�ql�j^fkq^fk�kloj^i�eljblpq^qf`�flk�do^afbkqp+�Fk^_fifqv�ql�j^fkq^fk�kloj^i
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eljblpq^qf`�mol`bppbp�`^k�ib^a�ql�`bii�ptbiifkd)�^k�fk`ob^pb�fk�fkqo^`biiri^o�@^[)�^ka�^k�

fk^_fifqv�ql�obdri^qb�molm^d^qflk�lc�̂ `qflk�mlqbkqf^ip�fk�qeb�`bii+�Qeb�bsbkqr^i�obpriq�fp�`bii�

ab^qe�%3&o�obsfbt�pbb�pb`qflki�+0+.&+

@bii�a^j^db�fk�qeb�efmml`^jmrp�molar`ba�_v�qeb�Ibsfkb�jlabi�t^p�klq�pfjfi^o�_bqtbbk�

qeb�@>i)�@>/�^ka�@>0�obdflkp�prddbpqfkd�qe^q�pljb�obdflkp�^ob�jlob�srikbo^_ib�ql�

evmluf^*fp`ebjf^�fkar`ba�a^j^db+�Fq�fp�dbkbo^iiv�qelrdeq�qe^q�qeb�@>i� ^ka�@>0�obdflkp�

lc�qeb�efmml`^jmrp�^ob�qeb�jlpq�srikbo^_ib�obdflkp�ql�qefp�qvmb�lc�fkpriq�%Epr�^ka�

?rwp^hf)� .660&�_b`^rpb�l c�qeb�efde�`lk`bkqo^qflk�l c�dirq^j^qb�ob`bmqlop�fk�qebpb�obdflkp�

%Jlof�^ka�J^pefk^)� .662&+�Eltbsbo)�^iqelrde�qeb�@>0�bumbofbk`ba�qeb�dob^qbpq�^jlrkq�

lc�̀ bii�a^j^db)�qeb�obpriqp�prddbpq�qe^q�qeb�@>/�obdflk�j^v�_b�grpq�^p�srikbo^_ib�^p�qeb�

@>i� obdflk+�Qefp�afpm^ofqv�j^v�_b�arb�ql�qeb�afcP`riqv�fk�pbm^o^akd�`biip�clrka�fk�qeb�

@>/�^ka�@>0�obdflkp�^p�qebv�buef_fq�pfjfi^o�jlomelildf`^i�`e^o^`qbofpqf`p�%Colqp`ebo)�

.655&+�Fk�qefp�pqrav�qeb�@>/�obdflk�t^p�`lkpfpqbkqiv�abDkba�D*lj�qeb�qbojfk^alk�lc�qeb�

@>i�obdflk�ql�qeb�qbjmlo^i�^o`�lc�>jjlk$p�Elok+�Fq�fp�^ipl�fjmloq^kq�ql�klqb�qe^q�qtl�

jbqelap�tbob�rpba�fk�qefp�pqrav�ql�^qqbkr^qb�^ 7[ �bD# q̀�qe^q�^�`e^kdb�fk�qeb�obdflk^i�

obmobpbkq^qflk�l c�qeb�efmml`^jmrp�j^v�e^sb�lk�pr_pbnrbkq�`bii�`lrkqp+�Cfopq)�^�o^q�_o^fk�

j^qofu�t^p�rpba�ql�`lkpfpqbkqiv�pbib`q�pb`qflkp�lc�qeb�efmml`^jmrp�tfqefk�.�jj�l c�qeb�

lmqf`�`ef^pj+�Qerp)� pb`qflkp�l c�qeb�efmml`^jmrp�qe^q�tbob�^k^ivpba�fk�qefp�pqrav�tbob�

e^osbpqba�Dlj�^�pfjfi^o�mlfkq�fk�b^`e�o^q�_o^fk+� Pb`lka)�pbof^i�pb`qflkp�lc�qeb�

efmml`^jmrp�tbob�^k^ivpba�ql�^`nrfob�^�jb^k�sf^_ib�`bii�`lrkq�clo�b^`e�obdflk�^ka�qeb�

bkqfob�efmml`^jmrp+�Qeb�pfjfi^o�`bii�`lrkqp�l c�qeb�ofdeq�%`lkqoli&�ebjfpmebob�fk�_lqe�pe^j
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prodbov�^kfj^ip�^ka�ifd^qba�^kfj^ip�`lkBoj�qe^q�qebpb�qtl�jbqelap�e^sb�^abnr^qbiv�

^aaobppba�qefp�`lk`bok+�Fk�^aafqflk)�lro�ab`fpflk�ql�rpb�qeb�Ibsffj�jlaa�fk�qefp�

fksbpqfd^qflk�t^p�_^pba�lk�qeb�#`q�qe^q�qefp�jlabi�molar`bp�kbrolk^i�`bii�a^j^db�fk�qeb�

telib�efmml`^jmrp�^ka�klq�lk�qeb�mobjfpb�qe^q�qebob�bufpqp�pbib`qfsb�srikbo^_fifqv�

_bqtbbk�obdflkp�l c�qeb�efmml`^jmrp�%Epr�^ka�?rwp^hf)� .660&+

Lmmlkbkqp�lc�qeb�Ibsfkb�jlabi�e^sb�prddbpqba�qe^q�^�j^fk�`^sb^q�lc�qeb�Ibsfkb�jlabi�fp�

qe^q�qeb�_o^fk�fp�klq�qoriv�fp`ebjf`�^cqbo�ifd^qflk�pl�qe^q�`bii�ab^qe�fp�qeb�obpriq�lc�evmluf^�

^ka�qerp�albp�klq�^``ro^qbiv�obÉb`q�`lkafqflkp�l c�pqolhb+�Eltbsbo)�^``loafkd�ql�Dfkp_bod�

^ka�?rpql�%.656&)�`bii�ab^qe�molar`ba�_v�qeb�Ibsfkb�jlabi�fp�^qqof_rq^_ib�ql�qeb�

`lj_fk^qflk�l c�fp`ebjf^�^ka�qeb�pr_pbnrbkq�bumlprob�ql�^�evmluf`�bksfolkjbkq+�Qebob�

bufpqp�qtl�mfb`bp�l c�bsfabk`b�ql�prmmloq�qefp�`lk`irpflk+�Cfopq)�_v�fqpbic�evmluf^�dob^qbo�

qe^k�/-�jjEd�albp�klq�fkfqf^qb�kbrolk^i�`bii�ab^qe�%Ofb�bq�^i+)� .65-8�J^`e@ii^k)� .6568�

?^iabiif�bq�^i+)� .6608�Mb^ofdbk�bq�^i+)� .663&)�_rq�fq�albp�fk`ob^pb�kbrolk^i�`bii�ab^qe�fk�qeb�

mobpbk`b�lc�̀ bob_o^i�fp`ebjf^�%e>v^jlql�^ka�>rbo)�/---&+�Pb`lka)�mboj^kbkq�l``irpflk�

l c�lkb�`ljjlk�`^olqfa�^oqbov�albp�molar`b�^�ab`ob^pb�fk�`boafo^i�_illa�cilt�ql�qeb�_o^fk�

ebjfpmebob�qe^q�fp�fmpfi^qbo^i�ql�qeb�l``irpflk�%Jfv^p^h^�bq�^i+)�/---&+�Fk�^aafqflk)�fk�

^kfj^ip�%@lvib�^ka�Mbkwbk_b`h)� .66-&)�^ka�erj^kp�%s^k�Bsbkafkdbo�bq�^i+)� .6658�Aboabvk�

bq�^i+)� .6668�Ebkaofhpb�bq�^i+)�/--.&)�tfqe�`eolkf`�rkfi^qbo^i�`^olqfa�^oqbov�l``irpflk�qe^q�

t^p�pfjfi^o�ql�lro�jlabi)�`lkqo^i^qbo^i�_illa�cilt�sf^�qeb�`fo`ib�lcTfiifp�ql�qeb�fp`ebjf`�

ebjfpmebob�albp�klq�^abnr^qbiv�ob*bpq^_ifpe�kloj^i�_illa�cilt+�Folkf`^iiv)�qeb�`fo`ib�lc�

Tfiifp�tef`e�bufpqp�ql�bk^_ib�_illa�prmmiv�_bqtbbk�ibcq�^ka�ofdeq�_o^fk�ebjfpmebobp�fp
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`ljjlkiv�fk`ljmibqb�fk�qeb�dbkbo^i�mlmri^qflk�^ka�fp�jraf�jlob�>bnrbkq�^jlkd�m^qfbkqp�

tel�e^sb�e^a�pqolhbp�%?^okbqq�bq�^i+)� .665&+

>�dbkbo^i�`^rqflk�lc�qeb�rpb�l c�̂ kfj^i�jlabip�fp�qeb�qbkabk`v�lc�obpb^o`ebop�ql�afob`qiv�

ifkh�obpriqp�#lj�^kfj^i�jlabip�ql�erj^k�`lkafqflkp+�Fq�fp�fjmloq^kq�ql�- n&i^fk�qe^q�^kfj^i�

jlabi�bumbofjbkq^qflk)�^iqelrde�rpbcri�fk�abqbojfkfkd�pmb`fP`�lrq`ljbp)�j^v�klq�lccbo�^�

bu^`q�pfjfi^ofqv�ql�erj^k�`lkafqflkp�^ka�qerp�m^o^iibi�lrq`ljbp�l c�bumbofjbkq^qflk+�

Qebobclob)�obpb^o`ebop�jrpq�_b�`^rqflrp�tebk�j^hfkd�qeb�ifkh�l c�obpriqp�^`nrfoba�qeolrde�

^kfj^i�bumbofjbkq^qflk�ql�^�erj^k�^mmif`^qflk+

>�dbkbo^i�`lk`bok�lc�fp`ebjf`�jlabip�fp�j^fkqbk^k`b�l c�kloj^i�`lob�^ka�_o^fk�

qbjmbo^qrob+�Qefp�fp�m^oqf`ri^oiv�fjmloq^kq�fkafbk�tb�`lkpfabo�qe^q�^�ab`ob^pb�l c�lkiv�^�cbt�

abdobbp�@bipfrp�fk�qeb�_o^fk�`^k�ao^j^qf`^iiv�obar`b�fp`ebjf`�a^j^db�%?rpql�bq�^i+)� .6548�

@lo_bqq�bq�^i+)� .6648�@li_lrjb�bq�^i+)� .666&+� Fq�fp�dbkbo^iiv�^``bmqba�qe^q�evmlqebojf`�

`lkafqflkp�dfsb�ofpb�ql�kbrolmolqb`qflk�sf^�abmobppflk�l c�qeb�`boa&o^i�jbq^_lif`�o^qb�l c�

luvdbk�`lkprjmqflk�%?bofkd)� .63.8�E^dboa^i�bq�̂ i+)� .642&+�Qefp�fp�bpmb`f^iiv�qorb�tebk�

jfia�evmlqebojf^�fp�bumbofbk`ba�mlpq�fkpriq�%@lo_bqq�bq�^i+)� .6648�@li_lrjb�bq�^i+)� .666&+�

Qefp�mebkljbklk�j^hbp�fq�afcD`riq�ql�bs^ir^qb�qeb�^jlrkq�l c�kbrolk^i�`bii�ab^qe�

molar`ba�_v�fp`ebjf`�jlabip�_b`^rpb�^�ab`ob^pb�fk�_o^fk�qbjmbo^qrob�j^v�obar`b�qeb�

^jlrkq�lc�̀ bii�ab^qe�obmloqba+�Qebobclob)�tb�rpba�^�eb^qfkd�m^a�arofkd�prodbov�^ka�^�

eb^qfkd�i^jm�^cqbo�prodbov�fk�^k�bccloq�ql �j^fkq^fk�kloj^i�_o^fk�qbjmbo^qrob+�Eltbsbo)�

jlkfqlofkd�`lob�_lav�qbjmbo^qrob�albp�klq�molsfab� ^``ro^qb�bpqfj^qb�l c�_o^fk
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qbjmbo^qrob�%?rpql�bq�^i+)� .654&+�Fq�fp�buqobjbiv�afcD`riq�ql�^``ro^qbiv�jb^prob�_o^fk�

qbjmbo^qrob�tfqelrq�fkpboqfkd�qbjmbo^qrob�mol_bp�fkql�qeb�_o^fk�^ka�bsbk�qeb�rpb�l c�

qvjm^kf`�qbjmbo^qrob�mol_bp�lo�qçkmlo^ifp�jrp`ib�mol_bp�al�klq�^abnr^qbiv�jb^prob�

_o^fk�qbjmbo^qrob�%obsfbtba�fk�@lo_bqq�^ka�Kropb)� .665&+�Qebobclob)�`bii�ab^qe�obmloqba�

fk�qefp�pqrav�j^v�klq�on&obpbkq�qeb�j^ufjrj�^jlrkq�l c�̀ bii�ab^qe�qe^q�`^k�_b�molar`ba�_v�

qefp�jlabi)�_rq�qefp�jlabi�albp�molar`b�^�jb^kp�_v�tef`e�tb�`^k�bs^ir^qb�^�mlqbkqf^i�

kbrolmolqb`qfsb�bPb`q�fk�qeb�efmml`^jmrp+�Fk�^aafqflk)�qeb�^jlrkq�l c�efmml`^jm^i�`bii�

ab^qe�obmloqba�fk�qefp�pqrav�fp�pfjfi^o�ql�qeb�^jlrkq�lc�̀ bii�ab^qe�obmloqba�fk�@^jm_bii�

%.666&+�>p�tbii)�afc#obkq�dolrmp�l c�̂ kfj^ip�qe^q�e^a�qebfo�ibcq�`ljjlk�`^olqfa�^oqbov�

ifd^qba�fk�qeb�^_pbk`b�l c�@M>�e^a�pfjfi^o�^jlrkqp�lc�̀ bii�ab^qe�fk�qeb�efmml`^knfrp+

0*.� =I;)CbXiWYX�GYifcdfchYWh]cb

Qeb�obpriqp�lc�qefp�fksbpqfd^qflk�pelt�qe^q�@M>)�tebk�^ajfkfpqboba�^p�^�pfkdib�alpb�/1�

elrop�moflo�ql�^�i[[mluf`*fp`ebjf`�fkpriq)�obar`ba�kbrolk^i�`bii�a^j^db�fk�qeb�efmml`^jmrp�

l c�j^ib�o^qp+�Jloblsbo)�@M>�obar`ba�kbrolk^i�`bii�a^j^db�fk�^�alpb*abmbkabkq�#peflk+�

Qeb�obpriqp�prmmloq�mobsflrp�pqrafbp�tef`e�pelt�qe^q�bkaldbklrp�^abklpfkb�%Oralimef�bq�

^i+)� .66/^8�Oralimef�bq�^i+)� .66/_&)�^abklpfkb�rmq^hb�fkef_fqlop�%M^ohfkplk�bq�^i+)� .661&)�

^ka�^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop�_v�@M>�_lqe�j� ^ka�j�sosl�%slk�Ir_fqw�bq�

^i+)� .6558�Dlqqf�bq�^i+)� .66-8�slk�Ir_fqw�bq�^i+)� .661^8�@^jm_bii)� .666&�obar`bp�kbrolk^i�

`bii�ilpp�fk�qeb�efmml`^jmrp�fkar`ba�_v�jlabip�l c �̀ boa&o^i�fp`ebjf^+�Croqebojlob)�

^ajfkfpqo^qflk�lc�qeb�`ljmbqfqfsb�^abklpfkb�>.�ob`bmqlo�^kq^dlkfpq)�AM@MU)�_il`hba�

@M>*fkar`ba�kbrolmolqb`qflk�fk�qeb�efmml`^jmrp�fk�qeb�`roobkq�pqrav)�fkaf`^qfkd�qe^q�qeb
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kbrolmolqb`qfsb�bPb`q�`^k�_b�^qqof_rqba�ql�^`qfs^qflk�lc�̂ abklpfkb�>.� ob`bmqlop+�Qefp�fp�

`lkpfpqbkq�tfqe�mobsflrp�obmloqp�qe^q�^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop�tfqe� >.�

^dlkfpqp�pr`e�^p�O*MF>�%Bs^kp�bq�^i+)� .6548�Peb^oaltk�bq�^i+)� .662&)�^ka�@E>�%slk�

Ir_fqw�bq�^i+)� .656&�moflo�ql�^k�fp`elkf`�fkpriq�molsfabp�kbrolmolqb`qflk+

>`qfs^qflk�l c�̂ abklpfkb�>.�ob`bmqlop�e^p�_bbk�peltk�ql�fkar`b�kbrolmolqb`qfsb�

jb`e^kfpjp�pr`e�^p�^�ab`ob^pb�fk�buaq^qlfv�^jfkl�^aa�obib^pb�#lj�mobpvk^mqf`�kbrolkp�

%Dla^�bq�^i+)� .665&�^ka�pr_pbnrbkq�ab`ob^pb�fk�dirq^j^qb�ob`bmqlo�^`qfs^alk�%P`er_boq�bq�

^i+)� .661&)�^�ab`ob^pb�fk�@^[�fkciru�qeolrde�SL@@�%Alimefk�bq�^i+)� .6538�>j_olpfl�bq�^i+)�

.664&)�evmbomli^ofw^qflk�qeolrde�lrqt^oa�H'�`lkar`q^k`b�%Arktfaafb�bq�^i+)� .652&�_v�

^`qfs^qflk�lc� `e^kkbip�%Ebroqb^ru�bq�^i+)� .662&)�^ka�fkt^oa�@i$�`roobkqp�%J^dbo�bq�

^i+)� .66-&+�Lsbo^ii)�^`qfs^qflk�l c�qebpb�ob`bmqlop�pbosbp�ql�altk*obdri^qb�kloj^i�

mevpflildf`^i�>j`qflk� fkfqf^iiv�sf^�evmbomli^ofw^qflk�l c�qeb�`bii�%Cobaelij�bq�^i+)� .661&+�

Evmbomli^ofw^qflk�`^rpbp�^�ab`ob^pb�fk�qeb�`bii$p�obpqfkd�jbkf_o^kb�mlqbkqf^i�%P`er_boq�bq�

^i+)� .661&�tef`e�j^hbp�fq�afcD`riq�ql�ob^`e�abmli^ofw^qflk�qeobpelia�`^rpfkd�ibpp�Pbnrbkq�

abmli^ofw^qflk�lc�qeb�`bii�^ka�riqfj^qbiv�ibpp�kbrolk^i�ab^qe�%clo�obsfbt�pbb�pb`qflk�.+0+/&+

Fk�prmmloq�l c�lro�`lkqbkqflk�qe^q�qeb�kbrolmolqb`qfsb�bc#`q�obmloqba�fk�qefp�pqrav�t^p�qeb�

obpriq�lc�̂ abklpfkb�>.�ob`bmqlo�^`qfs^qflk)�^k�^ajfkfpqo^qflk�lcAM@MU�%.+-�jd,hd&)�^�

`ljmbqfqfsb�^abklpfkb�>.�^kq^dlkfpq)�bifjfk^qba�qeb�obar`qflk�l c�a^j^dba�`biip�fk�qeb�ibcq�

efmml`^jmrp�l c�̂ kfj^ip�qe^q�e^a�qebfo�ibcq�`ljjlk�`^olqfa�ifd^qba�^ka�ob`bfsba�@M>�Qeb�

^ajfkfpqo^qflk�lcAM@MU�%.+-�jd,hd&�lkb�elro�moflo�ql�^ajfkfpqo^qflk�lc�@M>�_il`hba
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qeb�@M>*fkar`ba�obar`qflk�lc�a^j^dba�`a_ �ql�^�ibsa�te^*b�qeb�krj_bo�lc�a^j^dba�`biip�

t^p�pfjfi^o�ql�`lkqolip+�Fq�fp�fjmloq^kq�ql�klqb�qe^q�qeb�`lk`bkqo^qflk�l c�AM@MU�rpba�fk�

qefp�pqrav�t^p�efde�`ljm^oba�ql�qeb�obmloqba�H8�2&o�^abklpfkb�>.�ob`bmqlop�%-+13�eJ&�

^ka�>/�ob`bmqlop�%01-�kJ&�fk�o^q�f[ l ib �_o^fk�jbj_o^kbp�%?orkp�bq�^i+)� .6548�Ilepb�bq�^i+)�

.654&+�?rq)�AM@MU�%.+-�jd,hd&�e^p�_bbk�rpba�fk�^klqebo�pqrav�qe^q�bu^jfkba�qeb�olib�lc�

^abklpfkb�ob`bmqlop�fk�kbrolmolqb`qflk�%Ur�bq�^i+)�/--/&+�AM@MU�fp�kloj^iiv�`lkpfaboba�^�

`ljmbqfqfsb�>.�^kq^dlkfpq+�Eltbsbo)�fc�AM@MU�tbob�`ljmbqfkd�^d^fkpq�@M>�clo�lkiv�>.�

ob`bmqlo�_fkafkd�pfqbp)�qebob�tlria�_b�^�m^o^iibi�ofdeq�pefcq�fk�qeb�@M>�alpb*obpmlkpb�

`rosb+�?rq)�qebob�t^p�kl�pefcq�fk�qeb�alpb*obpmlkpb�`rosb�fk�qefp�pqrav+�Qebob�j^v�_b�qtl�

bumi^k^qflkp�clo�qefp�obpriq+�Cfopq)�qeb�alpb�lcAM@MU�j^v�e^sb�_bbk�pl�efde�qe^q�fq�

_il`hba�qeb�qlq^i�kbrolmolqb`qfsb�bPb`q�l c�bkaldbklrp�^abklpfkb�^ka�@M>�Eltbsbo)�

^ajfkfpqo^qflk�lcAM@MU�fk�qeb�mobpbk`b�^ka�^_pbk`b�l c�@M>�afa�klq�fk`ob^pb�qeb�krj_bo�

lc�a^j^dba�`biip�`ljm^oba�ql�`lkqoli�Ub]aU`g�qe^q�tbob�ifd^qba�^ka�ob`bfsba�kl�AM@MU�

lo�@M>�Pb`lka)�qeb�efde�alpb�lcAM@MU�j^v�e^sb�fkef_fqba�_lqe�>.� ^ka�>/�^abklpfkb�

ob`bmqlop+�Fq�fp�dbkbo^iiv�^``bmqba�qe^q�fkef_fqfkd�>.�ob`bmqlop�`^rpbp�^�ab`ob^pb�fk�

kbrolmolqb`qflk�tefib�fkef_fqfkd�>/�ob`bmqlop�`^rpbp�^k�fk`ob^pb�fk�kbrolmolqb`qflk�%slk�

Ir_fqw�bq�^i+)� .662^8�obsfbtba�fk�slk�Ir_fqw)� .666&+�Fkef_fqflk�l c�>.�ob`bmqlop�ab`ob^pbp�

qeb�ob`bmqlo$p�^_fifqv�ql�prmmobpp�fkbj_o^kb�bu`fq^_fifqv�tefib�fkef_fqflk�lc�>/�ob`bmqlop�

prmmobppbp�qeb�ob`bmqlo$p�^_fifqv�ql�pqfjri^qb�jbj_o^kb�bu`fq^_fifqv�%Cobaelij�bq�^i+)

.661&+�Qebobclob)�lkb�tlria�bumb`q�^�dob^qbo�ab`ob^pb�fk�kbrolmolqb`qflk�tfqe�lkiv�>.�

fkef_fqflk�^p�lmmlpba�ql�fkef_fqflk�l c�_lqe�>.�^ka�>/�ob`bmqlop+�Eltbsbo)�qeb�obpriqp�l c�

qefp�pqrav�j^v�_b�bumi^fkba�_v�qeb�obi^qfsb�abkpfqv�l c� qebpb�ob`bmqlop�fk�qeb�efmml`^jmrp+
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Fkef_fqflk�lc�> i� ob`bmqlop�j^v�lrqtbfde�qeb�bPb`q�lc�>/�fkef_fqflk�_b`^rpb�>.�ob`bmqlop�

^ob�clrka�fk�efdebo�abkpfqfbp�qe^k�>/�ob`bmqlop�fk�qeb�efmml`^jmrp�%Cobaelij�^ka�Glkwlk)�

.654&+�Qerp)�qeb�efmml`^jmrp�j^v�_b�jlob�prp`bmqf_ib�ql�qeb�fkef_fqflk�lc�>.�ob`bmqlop�

`ljm^oba�ql�eb�fkef_fqflk�l c�>/�ob`bmqlop+�Kbsboqebibpp)�fk�qefp�pqrav�^k�^ajfkfpqo^qflk�lc�

AM@MU�lkb�elro�_bclob�^ajfkfpqo^qflk�lc�@M>�bifjfk^qba�@M>�fkar`ba�obar`qflk�lc�

kbosb�`bii�ab^qe+

Qeb�^ajfkfpqo^qflk�lc�@M>�^q�s^ovfkd�alpbp�/1�elrop�_b#ob�^�evmluf`*fp`ebjf`�fkpriq�^ka�

qeb�sf^_ib�`biip�tbob�`lrkqba�ql�djbo^qb�^�@M>�alpb*obpmlkpb�`rosb�#lj�tef`e�^k�BA"�

t^p�`^i`ri^qba+�Qeb�obpriqfkd�BA"�l c-+-6/2�jd,hd�clo�qefp�fksbpqfd^qflk�fp�klq�pfjfi^o�ql�

qeb�alpb�lc�@M>�%0+-�jd�,hd&�qe^q�molar`ba�42�"�obar`qflk�l c�efmml`^jm^i�`bii�ab^qe�fk�

dbo_fip�qe^q�rkabotbkq�qtl�sbppbi�l``irpflk�%Hkrqpbk�bq�^i+)� .666&+�Fq�fp�fjmloq^kq�ql�klqb�

qe^q�bsbk�^�.--�3&ia�fk`ob^pb�fk�qeb�`lk`bkqo^qflk�l c�@M>�t^p�klq�^_ib�ql�`ljmibqbiv�

^iibsf^qb�^�ilpp�l c�̀ biip�fk�qeb�ibcq�ebjfpmebob�prddbpqfkd�qe^q�^abklpfkb�>.�ob`bmqlo�

^`qfs^qflk�j^v�klq�molsfab�`ljmibqb�molqb`qflk�^d^fkpq�evmluf^*fp`ebjf^�fkar`ba�`bii�

a^j^db+

0�/�M]aY�=cifgY�cZ�=I;)CbXiWYX�GYifcdfchYWh]cb

Cbt�pqrafbp�e^sb�bu^jfkba�qeb�mlqbka^i�l c�@M>�ql�molqb`q�k^oolkp�tebk�fq�fp�

^ajfkfpqboba�_bclob�^�evmluf^*fp`ebjf^�fkpriq+�Fk�qelpb�pqrafbp)�qeb�^ajfkfpqo^qflk�qfjbp�

bu^jfkba�tbob�obi^qfsbiv�`ilpb�ql�qeb�qfjb�l c�fkpriq+�Clo�bu^knoib)�Ebroqb^ru�bq�^i+� %.662&�

bu^jfkba�qeb�kbrolmolqb`qfsb�bPb`q�l c�@M>�^ajfkfpqboba�.2�jfkrqbp�moflo�ql�fkpriq+
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Qebob#ob)�qefp�pqrav�fksbpqfd^qba�qeb�kbrolmolqb`qfsb�bPb`q�l c�̂ �pfkdib�^ajfkfpqo^qflk�lc�

@M>�%-+.�jd,hd&�^q�s^ovfkd�qfjb�mlfkqp�%.)�0)� ./)/1)15�elrop&�moflo�ql�^�evmluf^*�

fp`ebjf^�fkpriq+�>p�bumb`qba)�@M>�obar`ba�kbrolk^i�a^j^db�fk�qeb�efmml`^jmrp�lc�j^ib�

o^qp�^q�b^`e�qbpqba�qfjb�mlfkq�tefib�qeb�^aafqflk�lcAM@MU�%.+-�jd,hd&�bifjfk^qba�qefp�

bPb`q+�Eltbsbo)�qeb�l_pbos^qflk�qe^q�qeb�dob^qbpq�^jlrkq�l c�kbrolmolqb`qflk�l``rooba�

tebk�@M>�t^p�^ajfkfpqboba� ./�elrop�moflo�ql�fkpriq�t^p�rkçn&b`qba+�Qefp�fp�promofpfkd�

_b`^rpb�@M>�e^p�^�obi^qfsbiv�peloq�e^ic�if#�%5+/�ã�-+1�jfkrqbp8�f+s+� fkcrpflk&�%J^qeÇq�bq�^i+)�

.660&+�?rq)�^abklpfkb�> i� ob`bmqlop�^ob�jbq^_lqolmf`�ob`bmqlop�^ka�^`qfs^qflk�lc�qebpb�

ob`bmqlop�`^k�molar`b�_lqe�o^mfa�jbq^_lif`�`e^kdbp�^ka�jlob�abi^vba�jlib`ri^o�`e^kdbp�

%Ifkabk)�/--.&+

Qeb�mlppf_ib�jb`e^kfpjp�_v�tef`e�^`qfs^qflk�l c�̂ abklpfkb�>.�ob`bmqlop�molar`bp�

prpq^fkba�kbrolmolqb`qflk�^d^fkpq�evmluf`*fp`ebjf`�fkpriqp�j^v�_b�ifkhba�ql�qeb�ob`bmqlo$p�

�altkpqob^j��bPb`qp�%Cfdrob�.3&+�Fq�fp�dbkbo^iiv�^``bmqba�qe^q�^`qfs^qflk�l c�̂ abklpfkb�>.�

ob`bmqlop�fp�`lrmiba�ql�D)�^ka� D*molqbfk�pr_qvmbp�%M^ijbo�^ka�Pqfibp)� .664&+�Qebpb�

molqbfkp�fkar`b�j^kv�bPb`qp�tef`e�fk`irab�[ �o �jbaf^qba�fkef_fqflk�l c�̀ *>JM�molar`qflk)�

lmbkfkd�lcH["m�`e^kkbip�^ka�bke^k`bjbkq�l c�melpmelifm^pb�@�%MI@&�^`qfsfqv�tef`e�

fkfqf^qbp�fklpfqli�qofmelpme^qb�%FM)&�, �af^`vidiv`boli�%A>D&�^`qfsfqv�%>h_^o�bq�^i+)� .6618�

Cobrka�bq�^i+)� .6618�il`hbop�bq�^i+)� .6618�Dbotfkp�^ka�Cobaelij)� .662&+�>`qfs^qflk�l c�D[�

pr_rkfq�_v�^abklpfkb�> i�ob`bmqlop�e^p�_bbk�peltk�ql �fkef_fq�I*qvmb�@^['�`roobkqp�

%Ptbbkbv�^ka�Alimefk)� .6628�Kldrpef�^ka�V^j^pefq^)�/---&+
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=I;

GYbfcdfchYWh]jY
?ZP

MI@

DTjjjqb�Obib^pb

@ JHej bFS

@^i_jafk

Cfdrob� .3+� Prjj^ov�lc�@M>�fkfqf^qba�m^qet^vp�qe^q�j^v�mlqbkqf^iiv�ib^a�ql�fjjbaf^qb�^ka�
prpq^fkba�kbrolmolqb`qflk+� %�(�pqfjri^qflk�lo�^`qfs^qflk8�*�fkef_fqflk8�>[>O)�
^abklpfkb�>.�ob`bmqlo8�?AKC)�_o^fk�abofsba�kbrolqolmef`�c^`qlo8� X@^[[Z))�
fkqo^`biiri^o�`^i`frj8�@^[[�kri+)�kr`ib^o�`^i`frj8�@^J�hfk^pb)�@^[S`^ijlarifk*�
abmbkabkq�molqbfk�hfk^pb8�@OB?)�`*>JM�obpmlkpb�bibjbkq�_fkafkd�molqbfk8�`*�
>JM)�`v`if`�^abklpfkb�jlklmelpme^qb8�BO)�bkalmi^pjf`�obqf`rirj8�D,Dd)�D*�
molqbfk�pr_rkfqp8�FM0)�fklpfqli*.)1)2*qofmelpme^qb8�H["m)�>QM*abmbkabkq�
`e^kkbip8�JkPLA)�j^kd^kbpb*abmbkabkq�prmbolufab�afpjrq^pb8�KC*u?)�kr`ib^o�
3 `qlo�h^mm^�?8�MH>)�molqbfk�hfk^pb�>8�MH@)�molqbfk�hfk^pb�@8�MI@)�
melpmelifm^pb�@&+
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Qeb�^`qfs^qflk�lc�Dg�^ka�D)�pr_qvmbp�j^v�fkfqf^qb�qeobb�fkqbo`lkkb`qba�m^qet^vp�qe^q�

riqfj^qbiv�pbosb�ql�molqb`q�`biip�3 lj�evmluf^*fp`ebjf^�fkar`ba�a^j^db�cfd r ob �.3&+�Lkb�

m^qet^v�j^v�_bdfk�qeolrde� D)�*�jbaf^qba�fkef_fqflk�lc�̀ *>JM�cloj^qflk+�>`qfs^qflk�lc�

>.�ob`bmqlop�fkef_fqp�`*>JM�%Cobaelij�bq�^ i)�/--.&+�Qebobclob)�fq�fp�mlppf_ib�qe^q�fc�>.�

^`qfs^qflk�fkef_fqp�`*>JM)�qebk�bsbkqp�altk*pqob^j�pr`e�^p�dirq^j^qb�fkar`ba�

bu`fqlqlufaqv�j^v�_b�^oobpqba+�Fk�prmmloq�lc�qefp�evmlqebpfp)�Qeljmplk�bq�^i+� %.660&�

peltba�qe^q�fkef_fqflk�l c�̀ *>JM�_il`hba�MH>�jbaf^qba�obib^pb�l c�dirq^j^qb+�Fk�^aafqflk)�

?lrolk�%.666&�peltba�qe^q�^abklpfkb�klq�lkiv�fkef_fqp�qeb�pmlkq^kblrp�obib^pb�lc�

dirq^j^qb�fkabmbkabkqiv�l c�MH>�_rq�fq�^ipl�obsbopbp�qeb�bke^k`^kbkq�l c�bul`vqlpfp�

molar`ba�_v�MH>+

MH>�e^p�^ipl�_bbk�peltk�ql�fkar`b�`vqlplif`�`*>JM�obpmlkpb�bibjbkq�_fkafkd�molqbfk�

%@OB?&�jbaf^qba�qo^kp`kmqflk�sf^�melpmelovi^qflk�lc�qeb�@OB?�^`qfs^qfkd�pfqb�%Dlkw^ibw�

^ka�Jlkqjfkv)� .66/&+�Qerp)�^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop�`^k�fkef_fq�@OB?*�

jbaf^qba�qo^kp`ofmqflk�_v�fkef_fqfkd�MH>�̂ `qfsfqv�%Cfdrob�.3&+�Eltbsbo)�`vqlplif`�@OB?*�

jbaf^qba�qo^kp`ofmqflk�`^k�^ipl�_b�^`qfs^qba�qeolrde�^k�fk`ob^pb�fk�qeb�fkqo^`biiri^o�

`lk`bkqo^qflk�lc�@^[�%Kbdribp`r�bq�^i+)� .661&�obpriqfkd�fk�@OB?*jbaf^qba�molar`qflk�l c�

b^oiv*fjjbaf^qb�dbkbp)� pr`e�^p�`*c_p)�qe^q�e^sb�_bbk�ifkhba�ql�`ai�ab^qe�%?fql�bq�^i+)� .6638�

A^p�bq�^i+)� .666&+�Qeå c_ob)�_v�^qqbkr^qfkd�^k�fkqo^`biiri^o�fk`ob^pb�fk�qeb�`lk`bkqo^qflk�lc�

@^[�sf^�fkef_fqflk�lcSL@@p�^ka�KJA>�ob`bmqlop)�@M>�j^v�fkef_fq�`biq�a^j^dfkd�

@OB?*jbaf^qba�dbkb�bumobppflk+
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Fkef_fqflk�lc�@OB?*jbaf^qba�qo^kp`kmqflk�sf^�fkef_fqflk�lc�MH>�^ka�qeb�pr_pbnrbkq�

`lkqoli�l c�̀ vqlplif`�@^[�fp�klq�qeb�lkiv�mlppf_ib�^sbkrb�Y[ ` e �j^v�_bdfk�ql�b<n&i^fk�qeb�

prpq^fkba�kbrolmolqb`qflk�qe^q�t^p�l_pbosba�fk�qefp�pqrav+�>p�jbkqflkba�b^oifbo)�qeolrde�

^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop)�DH*molqbfk�pr_rkfqp�jbaf^qb�qeb�^`qfs^qflk�^ka�

fkef_fqflk�lc�̂ �s^ofbqv�l c�m^qet^vp+�>p�tbii�^p�fkef_fqfkd�`*>JM)�D8�molqbfkp�e^sb�_bbk�

peltk�ql�fkar`b�qeb�lmbkfkd�l c� `e^kkbip�%Cfdrob�.3&+�Qefp�bPb`q�fp�fjmloq^kq�

_b`^rpb�qeb�molqb`qflk�pfdk^i�fk�abi^vba�molqb`qflk�#lj�fp`ebjf`�mob`lkafqflkfkd�

`lkafqflkp�e^p�_bbk�peltk�ql�_b�jbaf^qba�_v�lmbkfkd�l cH [[�fk�qeb�eb^oq�%El^d�bq�^i+)�

.6648�?bok^oal�bq�^i+)� .6668�Covbo�bq�^i+)� .666&)�fk�qeb�_o^fk�%Ebroqb^ru�bq�^i+)� .6608� .6628�

E^aa^a�^ka�Gf^kd�.661&)�^ka�fk�`riqroba�kbrolkp�%I^rofqwbk�bq�^i+)� .664&+�Fk�prmmloq�lc�

qebpb�Dkafkdp)�fq�t^p�peltk�qe^q�^k�^ajfkfpqo^qflk�l c�dif_bk`i^jfab)�^�pmb`fP`�

`e^kkbi�_il`hbo)�^qqbkr^qba�qeb�O*MF>�fkar`ba�abi^vba�molqb`qflk�l c�̀ riqrob�kbrolkp�

^d^fkpq�fp`ebjf`�`lkafqflkp�%Obpebc�bq�^i+)� .665&+�Lmbkfkd�l c� `e^ojbip�fk�kbrolkp�

obpriqp�fk�obmli^ofw^qflk)�qebob_v�obar`fkd�jbj_o^kb�bu`fq^_fifqv+�Qefp�bPb`q�altk*�

obdri^qbp�kbrolk^i�jbq^_lif`�^ka�bkbodv�`lkprjfkd�^`qfsfqv�tef`e�obpriqp�fk�molqb`qflk�

^d^fkpq�fp`ebjf`�lo�evmluf`�a^j^db�%T^oj)� .660&+�>p�tbii)�sf^�fqp�evmbomli^ofwfkd�bDb`q)�

`e^kkbip�^ob�^_ib�ql�fkef_fq�^k�fk`ob^pb�lc�fkqo^`biiri^o�@^[�qeolrde�SL@@+�?v�

fkef_fqfkd�^k�fk`ob^pb�fk�@^[)�qeb�`bii�bumbofbk`bp�fkef_fqflk�l c�@OB?*jbaf^qba�dbkb�

bumobppflk�sf^�qeb�m^qet^v�abp`of_ba�^_lsb+�Fk�^aafqflk)�fq�e^p�_bbk�prddbpqba�qe^q�H[[m�

`e^kkbip�molar`b�prpq^fkba�kbrolmolqb`qflk�_v�evmbomli^ofwfkd�qeb�`bii�tef`e�obpriqp�fk�

ab`ob^pba�dirq^j^qb�obib^pb�^ka�`lkpbnrbkqiv�^�obar`qflk�fk�bu`fqlqluf`fqv�%Ebroqb^ru�bq�

^i+)� .662&�%Cfdrob�.3&+
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Qeb�^_fifqv�l c�̂ abklpfkb�>.�ob`bmqlo�^`qfs^qflk�ql�molqb`q�`biip�^ka�qeb�fjmloq^k`b�lc�

`e^kkbip�fk�prpq^fkba�kbrolmolqb`qflk�e^p�_bbk�`lkeojba�fk�s^oflrp�pqrafbp� %Obpebc�bq�^i+)�

.6638� .6648� .6668�/---&+�Obpebc�bq�^i+�%.663&�^ka�%.664&�peltba� qe^q�^`qfs^qflk�lc�

^abklpfkb�>.�ob`bmqlop�fk�mofj^ov�o^q�kbrolk^i�`riqrobp�molar`ba�^�tfab�tfkalt�lc�

molqb`qflk�tef`e�%d b^oba �fjjbaf^qbiv�^ka�i^pqba�rm�ql�4/�elrop+� Jloblsbo)�qebv�

`lk`iraba�qe^q�qeb�lmbkfkd�lcH[[m�`e^kkbip�t^p�^�j^ka^qlov�pqbm�fk�^abklpfkb�>.�

ob`bmqlo�jbaf^qba�kbrolmolqb`qflk�%Obpebc�bq�^i+)� .6668�/---&+�Qebfo�obpriqp�prddbpq�qe^q�

qeb��tfkalt�l c�lmmloqrkfqv��j^v�obcib`q�^�`lj_fkba�lmbo^qflk�l c�pbsbo^i�afc#obkq�

^abklpfkb*fkar`ba�jb`e^kfpjp)�^ii�l c�tef`e�^ob�abmbkabkq�lk�lmbkfkd�lc� `e^kkbip)�

_rq�b^`e�j^qrofkd�^q�afPbolfq�qfjb�mlfkqp�%Obpebc�bq�^i+)�/---&+�F c �qefp�fp�qorb)�qebk�qeb�

prpq^fkba�@M>*fkar`ba�kbrolmolqb`qfsb�bc#`q�obmloqba�fk�qefp�pqrav�j^v�_b�qeb�obpriq�lc�

pr`e�^�m^o^afdj+

Lqebo�mlqbkqf^i�bumi^k^qflkp�clo�qeb�prpq^fkba�kbrolmolqb`qflk�l_pbosba�fk�qefp�pqrav�j^v�

fk`irab�D8*jbaf^qba�^`qfs^qflk�lc�melpmelifm^pb�@�%MI@&�^ka�qeb�pr_pbnrbkq�^`qfs^qflk�lc�

molqbfk�hfk^pb�@�%MH@&�%Cfdrob�.3&+�Lk`b�^`qfs^qba)�MI@�pbm^o^qbp�ql�cloj�_lqe�

melpmelifmfa*abofsba�pb`lka�jbppbkdbo�A>D�^ka�FM0+�>k�bppbkqf^i�olib�lcA>D�^p�^�

pb`lka�jbppbkdbo�fp�ql�^`qfs^qb�MH@+�MH@�e^p�_bbk�prddbpqba�ql�mi^v�^k�fjmloq^kq�olib�fk�

prpq^fkba�kbrolmolqb`qflk�%Obpebc�bq�^i+)�/---&�^ka�`^oaflmolqb`qflk�%El^d�bq�^i+)� .664&�

^d^fkpq�fp`ebjf`�`lkafqflkp+�MH@�`^k�fkar`b�qeb�lmbkfkd�l c�H'[�`e^kkbip�%Er�bq�^i+)

.6668�Obpebc�bq�^i+)�/---&�sf^�^`qfs^qflk�lc�jfqldbk�^`qfs^qba�molqbfk�hfk^pb�[SF>MH&�

%?^fkbp�bq�^i+)� .666&+�>p�afp`rppba�^_lsb)�lmbkfkd�l c�H[[m�`e^kkbip�fp�fjmloq^kq�ql
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^abklpfkb*fkar`ba�kbrolmolqb`qflk+�>aafqflk^iiv)�fq�e^p�_bbk�peltk�qe^q�MH@�

melpmelovi^qbp�molqlkp�tef`e�^`qfs^qb�pvpqbjp�pr`e�^p�K^[,@^[�bu`e^kdbop�^ka�@^[*�

>QM^pb�tef`e�ib^ap�ql�^�molqb`qfsb�ab`ob^pb�fk�fkqo^`biiri^o�@^[�%Ft^p^�^ka�Elpbv)�

.651&+� Qebobclob)�qeb�MH@*jbaf^qba�bPb`q�lk�H[[[�`e^kkbip�molsfabp�^klqebo�jb^kp�_v�

tef`e�^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop�dbkbo^qb�^�klfolmolqb`qfsb�bPb`q+

MI@�j^v�^ipl�molsfab�klfolmolqb`qflk�sf^�^`qfs^qflk�l c�FM)� %Cfdrob� .3&+�FM)�^`qp�lk�qeb�

bkalmi^pjf`�obqf`rirj�ql�pifdeqiv�fk`ob^pb�qeb�`lk`bkqo^qflk�l c�̀ vqlplif`�@^[[�tef`e�fp�

afsboqba�fkql�qeb�kr`ibrp� %obsfbtba�fk�?llqj^k�bq�^i+)�/---&+�Rmlk�bkqbofkd�qeb�kr`ibrp)�

@^[[�e^p�_bbk�peltk�ql�^`qfs^qb�@^J�hfk^pb�FS �tef`e�`^k�bke^k`b�bumobppflk�l c�_o^fk*�

abofsba�kbrolqolmef`�#`qlo�%?AKC&�%Dobbk_bod�bq�^i+)� .66/&+�?AKC�e^p�_bbk�peltk�ql�

molqb`q�`riqroba�efmml`^jm^i�^ka�`loqf`^i�kbrolkp�^d^fkpq�fkgrov�fkar`ba�_v�dir`lpb�

abmofs^qflk�%@ebkd�^ka�J^qqplk)� .661&+�Qebpb�obpriqp�prddbpq�qe^q�MI@�`^k�jbaf^qb�qeb�

fkef_falk�lc�mlqbkqf^iiv�a^j^dfkd�dbkb�bfdobppflk�qeolrde�^`qfs^qflk�l c�MH@�^ka�qeb�

bke^k`bjbkq�l c�mlqbkqf^iiv�_bkbcf`f^i�dbkb�bumobppflk�qeolrde�^`qfs^qflk�l c�FM)�%Cfdrob�

.3&+

MI@�pbbjp�ql�jbaf^qb�vbq�^�qefoa�^sbkrb�tef`e�j^v�bumi^fk�prpq^fkba�kbrolmolqb`qflk�_v�

^`rqb�^`qfs^qflk�l c�̂ abklpfkb�>.� ob`bmqlop�%Cfdrob�.3&+�>`qfs^qflk�lc�MI@�e^p�_bbk�

peltk�ql�fkar`b�qeb�^`qfs^qflk�l c�qeb�qo^kp`ofmqflk�>`qlo�kr`ib^o�>`qlo*u?�%KC*u?&�sf^�

^`qfs^qflk�lc�MH@�^`qfsfqv�%Drl�^ka�Ur)�/--.&+� KC*fä�mi^vp�^k�fkqbdo^i�olib�fk�kbrolk^i�

prosfs^i�%obsfbtba�fk�J^qqplk�bq�^i+)�/---&�^ka�`^k�fk`ob^pb�^abklpfkb�>.�ob`bmqlo
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bumobppflk�j�T>s�%Welkdwebk�bq�^i+)� .665&+�KC*u?�e^p�_bbk�peltk�ql�fjmolsb�_o^fk�

qlibo^k`b�%fp`ebjf`)�bmfibmqf`)�mlivrkp^qro^qba�>qqv�^`fa*fkar`ba�mob`lkafqflkfkd&�ql�

kbrolk^i�`bii�ab^qe�%?ilkab^r�bq�^i+)�/--.&+�KC*h?�e^p�^ipl�_bbk�peltk�ql�mi^v�^k�fkqbdo^i�

olib�fk�qeb�fkar`qflk�l c�kbrolmolqb`qfsb�dbkb�molar`qp�pr`e�^p�j^kd^kbpb*abmbkabkq�

prmbolufab�afpjrq^pb�%e>fPLA&�%Tlkd�bq�^i+)� .6568�J^qqplk�bq�^i+)� .6648�Hbiibo�bq�^i+)�

.6658�J[fj^�bq�^i�)�.665&�^ka�?`i*/�%J^oqfklt�bq�^i+)� .6618�Ifkkf`h�bq�^i+)� .6628�Qlvla^�

bq�^i+)� .6648�Drl�^ka�Ur)�/--.&+�Qeb�kbrolmolqb`qfsb�molmbo[�lc?`i*/�fp�^ppl`f^qba�tfqe�

fqp�^_fifqv�ql�prmmobpp�^``rjri^qflk�lc�OLP�[l`hbk_bov�bq�^i+)� .660&)�^ka�fqp�^_fifqv�ql�^`q�

lk�jbj_o^kbp�ql�prmmobpp�ifmfa�mbolufa^qflk�%?or`b*Hbiibo�bq�^i+)� .664&+�Fk�^aafqflk�ql�

bke^k`ba�^kqflufa^kq�abc^fpb�^ka�?`i*/�jbaf^qba�^kqf*^mlmqlqf`�ab>kpb)�KC*u?�j^v�

molsfab�kbrolmolqb`qflk�_v�çfe^k`fkd�qeb�b0n&obppflk�lc�̀ ^i_fkafk+�Qeb�`lk`bkqo^qflk�lc�

`^i_fkafk�e^p�_bbk�peltk�ql�fk`ob^pb�fk�efmml`^jm^i�kbrolkp�%@ebkd�bq�^i+)� .661&)�^ka�

^pqol`vqbp�%J^qqplk�bq�^i+)� .662&�^cqbo�̂ ajfkfpqo^qflk�lc�̂ �KC*u?�^`qfs^qlo+�@^i_fkafk)�

tef`e�`^k�_fka�tfqe�rm�ql�clro�@ ^qflkp�molqb`qp�`biip�_v�`lkqoliifkd�qeb�`lk`bkqo^qflk�lc�

`vqlplif`�@^$[+

Qeb�j^fk�^odrjbkq�tef`e�`lkkb`qp�mlppf_ib�jb`e^kfpjp�l c�kbrolmolqb`qflk�fp�qe^q�qeb�

fjjbaf^qb�jbq^_lif`�`e^kdbp�qe^q�l``ro�fk�qeb�kbrolk�^cqbo�>.� ^`qfs^qflk�tlria�mol_^_iv�

klq�j^fkq^fk�prpq^fkba�kbrolmolqb`qflk+�Qebobclob)�qeb�jb`e^kfpj%p&�rkaboivfkd�prpq^fkba�

kbrolmolqb`qflk�jrpq�fkslisb�fkqo^`biiri^o�jlib`ri^o�`e^kdbp�dfsfkd�ofpb�ql�bke^k`ba�

bumobppflk�lc� �ifcb*moljlqfkd��molqbfkp)�lo�dfsfkd�ofpb�ql�qeb�fkef_fqflk�lc� �ab^qe*�

moljlqfkd��molqbfkp)�lo�af#bofkd�absbilmjbkq�qfjbp�3;o�kbrolmolqb`qfsb�m^qet^vp+�B^`e

60

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



afp`rppba�jb`e^kfpj�pbbjp�ql�ob`orfq�lkb�lo�_lqe�l c�qebpb�bsbkqp+�Qerp)�fq�`lria�_b�qeb�

`lj_fk^qflk�lc�̂ ii�qebpb�jb`e^kfpjp�^ka�qebfo�s^ovfkd�qfjbp�lc�absbilmjbkq�^ka�aro^qflk�

tef`e�dfsbp�ofpb�ql�qeb�prpq^fkba�kbrolmolqb`qflk�l_pbosba�fk�qefp�fksbpqfd^qflk+�

Kbsboqebibpp)�_b`^rpb�tb�l_pbosba�prpq^fkba�kbrolmolqb`qflk�qe^q�t^p�ilkdbo�qe^k�

^kqf`fm^qba�jbq^_lif`�`e^kdbp)�qebob�jrpq�bufpq�^�jb`e^kfpj%p&�_v�tef`e�^�pfkdib�

^ajfkfpqo^qflk�lc�@M>�molsfabp�obi^qfsbiv�prpq^fkba�kbrolmolqb`qflk+

1+1� Ebjlavk^jf`�BEb`qp�lc�@M>

Qeb�bufpqbk`b�lc�pljb�abibqboflrp�pfab�bPb`qp�^ppl`f^qba�tfqe�qeb�^ajfkfpqo^qflk�lc�@M>)�

pr`e�^p�evmlqbkpflk)�e^p�_bbk�qeb�j^fk�`lk`bok�tfqe�obd^oa�ql�fqp�mlppf_ib�`ifkf`^i�

^mmif`^qflk�%Tefqb�bq�^i+)� .663&+� >iqelrde�@M>�e^p�_bbk�peltk�ql�ab`ob^pb�_illa�

mobpprob�%J^qeÇq�bq�^i+)� .661&)�kl�lkb�e^p�fksbpqfd^qba�qeb�bc#`q�l c�afPbobkq�alpbp�lc�

@M>�%f+m+&�lk�_illa�mobpprob�fk�qeb�o^q�klo�e^p�^kvlkb�fksbpqfd^qba�qeb�ilkd�qboj�

evmlqbkpfsb�bDb`qp�l c�̂ �pfkdib�alpb�@M>�^ajfkfpqo^qflk+�Tb�l_pbosba�qe^q�^ajfkfpqo^qflk�

lc�afDbobkq�alpbp�l c�@M>�obar`ba�J>M�fk�qeb�^t^hb�o^q�fk�^�alpb*abmbkabkq�3 peflk+�Qeb�

ab`ob^pb�fk�J>M�fp�jlpq�ifhbiv�qeb�obpriq�lc�̂ abklpfkb�>.�ob`bmqlo�^`qfs^qflk)�^p�fq�fp�

hkltk�qe^q�^`qfs^qflk�lc�qefp�pr_qvmb�lc�̂ abklpfkb�ob`bmqlo�molar`bp�evmlqbkpflk�

%Tfiif^jp)� .660&+�Evmlq^fpflk�fk�qeb�o^q�fp�mofj^ofiv�^�obpriq�l c�̂ abklpfkb�>.�ob`bmqlo�

jbaf^qba�_o^av`^oaf^�^ka�^�pr_pbnrbkq�ab`ob^pb�fk�`^oaf^`�_illa�slirjb�lrqmrq�%J^qeÇq�

bq�^i+)� .661&+�Fk�^aafqflk)�^q�efdebo�alpbp�lc�@M>)�^`qfs^qflk�l c�>/�ob`bmqlop�`^rpbp�

mbofmebo^i�s^plafi^qflk�tef`e�`lkqof_rqbp�ql�qeb�evmlqbkpfsb�`lkafqflk�%A^s^i�bq�^i+)

.66.&+
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@M>*jbaf^qba�evmlqbkpflk�fk�qeb�o^q�fp�fjmloq^kq�ql�qefp�pqrav�_b`^rpb�fq�e^p�_bbk�

mobsflrpiv�peltk�qe^q�^�_kbc�mbofla�l c�jfia�fp`ebjf^�`^k�molqb`q�qeb�_o^fk�^d^fkpq�crqrob�

bmfplabp�l c�fp`ebjf^�%Ebroqb^ru�bq�^i+)� .662&+�Qefp�mebkljbklk�fp�`^iiba�fp`ebjf`�

mob`lkafqflkfkd+�Fp`ebjf`�mob`lkafqflkfkd�`^k�molar`b�o^mfa�^ka�abi^vba�kbrolmolqb`qflk�

fk�qeb�_o^fk�%Hfq^d^t^�bq�^i+)� .66-8�Jlof�bq�^i+)�/---8�Pefjfwr�bq�^i+)�/--.&+�Of[&fa�

kbrolmolqb`qflk�fp�bsfabkq�lkb�a^v�i^qbo�%Pq^dif^kl�bq�^i+)� .666&�tefib�abi^vba�

kbrolmolqb`qflk�fp�bsfabkq�rm�ql�pbsbk�a^vp�^cqbo�qeb�fkfqf^i�fp`ebjf`�bmfplab�%K^h^jro^�bq�

^i+)�/--/&+�Fk�^aafqflk)�fq�fp�fjmloq^kq�ql�jbkqflk�qe^q�qefp�pqrav�fk`lomlo^qba�^k�f+m+�

^ajfkfpqo^qflk�lc�@M>�Qebobclob)�@M>�tlria�e^sb�bif`fqba�^k�>.� ob`bmqlo�bPb`q�lk�qeb�

eb^oq�_bclob�fk�`olppba�qeb�_illa�_o^fk�_^oofbo�^ka�bkqboba�qeb�`bosf`^i�`fo`ri^qflk+�

>`qfs^qflk�lc�>.�ob`bmqlop�lk�qeb�eb^oq�`^rpbp�_o^av`^oaf^�^ka�obar`ba�`^oaf^`�lrqmrq�

qebob_v�`^rpfkd�^�obar`qflk�fk�_illa�mobpprob�%J^qeÇq�bq�^i+)� .661&+�Qefp�obar`qflk�fk�

_illa�mobpprob�j^v�pfjri^qb�`bob_o^i�fp`ebjf`�`lkafqflkp�tef`e�tlria�bifaq�^k�fjjbaf^qb�

obib^pb�l c�bkaldbklrp�^abklpfkb�fk�qeb�_o^fk�[fbi^k f�bq�^i+)� .666&�qebob_v�fkfqf^qfkd�

kbrolmolqb`qfsb�bsbkqp+�Qeb�o^mfa�ab`ob^pb�fk�J>M�^>bo�^k�f+m+�fkgb`qflk�l c�@M>�l_pbosba�

fk�qefp�pqrav�prmmloqp�qefp�qeblov+�Jloblsbo)�qeb�^oofs^i�lc�@M>�fk�qeb�_o^fk�arofkd�^ka�

^cqbo�qeb�jbq^_lifpj�lc�bkaldbklrp�^abklpfkb�j^v�`ob^qb�^k�^aafqfsb�kbrolmolqb`qfsb�

bPb`q�_v�ob^`qfs^qfkd�>.�ob`bmqlop�fk�qeb�_o^fk+�@liib`qfsbiv)�@M>*jbaf^qba�^`qfs^qflk�lc�

>.�ob`bmqlop�lk�qeb�eb^oq�^ka�qeb�pr_pbnrbkq�^`qfs^qflk�lc�>.�ob`bmqlop�fk�qeb�_o^fk�

molar`b�^�kbrolmolqb`qfsb�obpmlkpb+�Qeb�absbilmjbkq�^ka�aro^qflk�l c�qefp�obpmlkpb�j^v�

_b�qeb�obpriq�lc�qeb�m^qet^vp�mobsflrpiv�abp`of_ba�+

62

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



Qeb�kbrolmolqb`qfsb�b@h`q�jb^proba�fk�qefp�pqrav�j^v�^ipl�_b�qeb�obpriq�lc�lkiv�fp`ebjf^�

mob`lkafqflkfkd+�Qefp�qeblov�j^v�_b�qorb�_b`^rpb�qeb�jbqela�lc�ffdb`qflk�t^p�pvpqbjf`�

tef`e�tlria�bif`fq�mofj^ov�^ka�pb`lka^ov�bc#`qp+�Qeb�mofj^ov�bcDb q̀�fp�qeb�evmlqbkpfsb�

obpmlkpb�molar`ba�qeolrde�^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop�lk�qeb�eb^oq+�Qeb�

obar`qflk�fk�jb^k�^oqbof^i�mobpprob�e^p�_bbk�peltk�ql�jfjf`�fpaobjf`�mob`lkafqflkfkd+

Qeb�pb`lka^ov�kbrolmolqb`qfsb�bPb`q�j^v�_b�^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop�fk�qeb�

_o^fk+�Eltbsbo)�dfsbk�qe^q�qefp�fksbpqfd^qflk�afa�klq�afob`qiv�fovb`q�@M>�fkql�qeb�_o^fk)�qefp�

pqrav�jlob�pqolkdiv�prmmloqp�qeb�ktolmolqb`qfsb�bc#`q�^p�_bfkd�qeb�obpriq�l c�mofj^ov�

^`qflkp�lk�qeb�eb^oq�tef`e�molar`bp�^�ab`ob^pb�fk�jb^k�^oqbof^i�mobpprob�obpriqfkd�fk�

fp`ebjf`�mob`lkafqflkfkd�lc�kbrolkp+

Ql�afpqfkdrfpe�tebqebo�lo�klq�qeb�kbrolmolqb`qfsb�obpmlkpb�l_pbosba�fk�qefp�pqrav�fp�qeb�

obpriq�l c�fp`ebjf`�mob`lkafqflkfkd)�lkb�tlria�e^sb�ql�jfjf`�qeb�@M>*fkar`ba�obar`qflk�

fk�J>M�tfqe�qeb�rpb�l c�̂ �evmlqbkpfsb�^dbkq�pr`e�^p�kfqolmorppfab)�abqbojfkb�fc�qebob�fp�^�

pr_pbnrbkq�ab`ob^pb�fk�`boa&o^i�_illa�mobpprob�^ka�bs^ir^qb�^kv�obpriqfkd�kbrolmolqb`qfsb�

bPb`q�fk�qeb�efmml`^jmrp+�Fc �qebob�t^p�^�obar`qflk�fk�qeb�^jlrkq�l c�kbosb�`bii�ab^qe�fk�qeb�

efmml`^jmrp)�qebk�mbJf̂ mp�qeb�kbrolmolqb`qfsb�bPb`q�fk�qefp�pqrav�fp�^�obpriq�l c�̂ �

evmlqbkpfsb�`lkafqflk�^ka�qerp�fp`ebjf`�mob`lkafqflkfkd+�F c �kl�kbrolmolqb`qfsb�bPb`q�t^p�

l_pbosba)�lkb�jrpq�`lk`irab�qe^q�bsbk�qelrde�@M>�`^rpbp� evmlqbkpflk)�evmlqbkpflk�

albp�klq�`lkqof_rqb�ql�qeb�kbrolmolqb`qfsb�bPb`q+� Croqebojlob)�`l*^ajfkfpqo^qflk�l c�̂ k�

^abklpfkb�>.�^kq^dlkfpq�qe^q�albp�klq�`olpp�qeb�_illa�_o^fk�_^oofbo�tfqe�@M>�tlria�

bifjfk^qb�qeb�mofj^ov�evmlqbkpfsb�bPb`q+�>kv�kbrolmolqb`qfsb�bPb`q�jb^proba�pr_pbnrbkq
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ql�qefp�qob^qjbkq�j^v�prddbpq�^�olib�2&o�@M>�fkar`ba�kbrolmolqb`qfsb�sf^�^`qfs^qflk�lc�

^abklpfkb�>.�ob`bmqlop�fk�qeb�_o^fk+

0*1� KY`YjUbWY�UbX�;ddBWUh]ca�cZ�CbjYgh?nUXcb

Qeb�fjmloq^k`b�l c�qefp�fksbpqfd^qflk�fp�bjme^pfwba�_v�qeb�fk`ob^pfkd�krj_bo�l c�mblmib�

bumbofbk`fkd�`^oafls^p`ri^o�afpb^pb)�^p�tbii�^p�^�i^`h�l c�̂ s^fi^_ib�qebo^mfbp�clo�qefp�afpb^pb�

%Eb^oq�^ka�Pqolhb�Clrka^qflk�l c�@^k^a^)� .666&+�Bufpqfkd�me^oj^`lildf`^i�fkqbosbkqflkp�

pr`e�^p�q*M>�̂ ob�^fjba�^q�obar`fkd�kbrolk^i�a^j^db�^cqbo�^k�fkpriq�e^p�l``rooba�%Wfsfk�

^ka�Jfiibo)� .666&8�^�qfjb�tef`e�mobpbkqp�lkiv�^�pj^ii�tfkalt�clo�bccb`qfsb�qob^qjbkq+�

>iqelrde�q*M>�e^p�molar`ba�^``bmq^_ib�obpriqp�^d^fkpq�pljb�[ b p �l c�pqolhb�%Ofkdib_�bq�

^i+)�/--/&)�fqp�rpb�fp�ifjfqba�ql�^�k^oolt�tfkalt�lc�̂ ajfkfpqo^qflk�^>bo�^k�fkpriq+�Qerp)�

fksbpqfd^qflkp�e^sb�_bbk�fkfqf^qba�ql�bu^kkkb�me^oj^`lildf`^i�fkqbosbkqflkp�qe^q�^ob�^fjba�

^q�mobsbkqfkd�pqolhb�fkar`ba�kbrolk^i�a^j^db+�Pmb`f>`^iiv)�bkaldbklrp�^abklpfkb�fp�

kbrolmolqb`qfsb�%slk�Ir_fqw�bq�^i+)� .661^&�^ka�pl�obpb^o`ebop�e^sb�cl`rpba�lk�jfjf`hfkd�

qefp�b>b`q�tfqe�afccbobkq�^abklpfkb�ob`bmqlo�^dlkfpqp�%Bs^kp�bq�^i+)� .6548�E|olk�bq�^i+)�

.6618�Peb^oaltk�bq�^i+)� .6628�Ild^k�^ka�Ptbbkbv)� .6648�slk�Ir_fqw�bq�^i+)� .666&+�

Eltbsbo)�klkb�l c�qebpb�fksbpqfd^qflkp�e^sb�bu^jfkba�ilkd�mob*fkpriq�^ajfkfpqo^qflk+�Qerp)�

_b`^rpb�lc�̂ k�^_pbk`b�lc�fkcloj^qflk�lk�qefp�m^oqf`ri^o�`lkafqflk�^ka�_b`^rpb�@M>�e^p�

_bbk�peltk�ql�molar`b�^�kbrolmolqb`qfsb�bccb`q�%slk�Ir_fqw�bq�^i+)� .661^&)�qefp�pqrav�

bu^jfkba�qeb�fab^�qe^q�^k�^ajfkfpqo^qflk�l c�@M>�moflo�ql�^�evmluf`*fp`ebjf`�fkpriq�tlria�

molsfab�prpq^fkba�kbrolmolqb`qflk
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Qeb�obpriqp�lc�qefp�fksbpqfd^qflk�^ob�obibs^kq�_lqe�_flildf`^iiv�^ka�qebk[&brqf`^iiv+�Qeb�

_flildf`^i�obibs^k`b�l c�qefp�pqrav�`lk`bokp�qeb�`roobkq�qeblov�l c�kbrolmolqb`qflk�Lro�

obpriqp�prmmloq�b^oifbo�fksbpqfd^qflkp�o [ ` e �prddbpqba�qe^q�bkaldbklrp�^abklpfkb�^ka�

^`qfs^qflk�l c�̂ abklpfkb�>.�ob`bmqlop�^ob�fjmloq^kq�bibjbkqp�clo�qeb�cloj^qflk�lc�

kbrolmolqb`qflk�^d^fkpq�evmluf`*fp`ebjf`�fkpriqp�%Ebroqb^ru�bq�^i+)� .6628�G^`l_plk�bq�^i+)�

.6638�Ild^k�^ka�Ptbbkbv)� .6648�Obpebc�bq�^i+)�/---&+�>p�tbii)�qefp�fksbpqfd^qflk�prmmloqp�

qeb�evmlqebpfp�qe^q�^`qfs^qflk�lc�̂ abklpfkb�>.�ob`bmqlop�`^k�_b�b#`qfsb�_bclob)�^ka�klq�

lkiv�arofkd)�^�`bob_o^i�fp`ebjf^�fkpriq+� Qeb�jlpq�fkqbobpqfkd�_flildf`^i�obpriq�#lj�qefp�

fksbpqfd^qflk�fp�qe^q�>.�ob`bmqlop�`^k�_b�^`qfs^qba�15�elrop�moflo�ql�^k�fkpriq�^ka�paii�

molsfab�pfdkfe`^kq�kbrolmolqb`qflk�ql�efmml`^jm^i�kbrolkp+�Qefp�obpriq�prddbpqp�qe^q�qeb�

^abklpfkb�>.�ob`bmqlo�fp�klq�lkiv�bk^_ib�l c�molar`fkd�fjjbaf^qb�`e^kdbp�ql�molar`b�

kbrolmolqb`qflk�_rq�fq�`^k�^ipl�bif`fq�^`qfs^qflk�l c�̂ �ilkdbo�i^pqfkd�kbrolmolqb`qfsb�

jb`e^kfpj%p&+�Eltbsbo)�qeb�lsbo^ii�jb`e^kfpjp�l c�prpq^fkba�kbrolmolqb`qflk�^ob�pqfii�

rkabo�fksbpqfd^qflk+�Riqfj^qbiv)�^`qfs^qflk�l c�̂ abklpfkb�>.�ob`bmqlop�_lqe�lk�qeb�eb^oq�^ka�

fk�qeb�_o^fk�_v�@M>�j^v�`ebjf`^iiv�mob`lkafqflk�kbrolkp�ql�crqrob�bmfplabp�l c�evmluf^*�

fp`ebjf^+�?rq)�jlob�pqrafbp�kbba�ql�_b�alkb�ql�` i^ ff[ �qebpb�jb^kp+�>aafqflk^iiv)�

^`qfs^qflk�l c�>.�ob`bmqlop�^ka�qeb�pr_pbnrbkq�ilkd�qboj�bDb`qp�j^v�molsfab�fkpfdeq�fkql�

qeb�`biiri^o�j^`efkbov�qe^q�^iiltp�^kfj^ip�pr`e�^p�qeb�Dbpe�t^qbo�qroqib�%@>vvpbtvc�,k`#w�

ql�tfqepq^ka�ilkd�mboflap�l c�̂ kluf^�%?r`h�^ka�?faabo)� .662&+�Riqfj^qbiv)�_v�

bum^kafkd�lro�rkabopq^kafkd�l c�qeb�olib�l c�̂ abklpfkb�`lloafk^qba�`biiri^o�jb`e^kfpjp)�tb�

klq�lkiv�`lkqof_rqb�ql�hkltibadb�^_lrq�_o^fk�mevpflildv�_rq�^ipl�ql�qeb�absbilmjbkq�l c�

mobsbkq^qfsb�pqo^qbdfbp+
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Qeb�obpriqp�mobpbkqba�fk�qeb�qebpfp�`^rqflrpiv�prmmloq�qeb�rpb�lc�̂ abklpfkb�>.�^dlkfpqp�^p�

^�me^oj^`lildf`^i�_^pba�mobsbkq^qfsb�pqo^qbdv�^d^fkpq�pqolhb�fkar`ba�kbrolk^i�a^j^db+�

>p�afp`rppba�b^oifbo)�qeb�obpriqp�lc�qefp�pqrav�tbob�l_q^fkba�qeolrde�^kfj^i�

bumbofjbkq^qflk+�>iqelrde�qebpb�obpriqp�^ob�fkqofdrfkd)�fq�fp�pqfii�afcD`riq�ql�pelt�^�pqolkd�

`loobi^qflk�ql�qeb�bPb`q�qe^q�@M>�j^v�e^sb�fk�erj^kp+�>aafqflk^iiv)�mllo�lrq`ljbp�

^ppl`f^qba�tfqe�`eolkf`�bumlprob�ql�>.�^dlkfpqp�%slk�Ir_fqw�bq�^i+)� .661^&�^ka�pbsbob�

ebjlavk^jf`�bPb`qp�%J^qeÇq�bq�^i+)� .661&�j^v�ifjfq�qefp�^mmif`^qflk+�Tfqe�qeb�ob`bkq�

^asbkq�l c�̂ abklpfkb�abofs^qfsbp)� pr`e�^p�abl[noof_lpb�^k^ildrbp�l c�@M>)�saff`e�molar`b�

obar`ba�ebjlavk^jf`�bc#`qp�%Ilobkwbk�bq�^i+)� .664&)�> i�^dlkfpqp�j^v�vbq�molsb�rpbcri�

dfsbk�qeb�jb^kp�l c�qeb�kbrolmolqb`qfsb�`^k�_b�fpli^qba�^p�klk*evmlqbkpflk�fkar`ba+

0*2� LiaaUfm*�=cbW`ig]cbg�UbX�@ihifY�=cbg]XYfUh]cbg

Qeb�obpriqp�lc�qefp�fksbpqfd^qflk�prmmloq�qeb�evmlqebpfp�qe^q�^�pfkdib�^ajfkfpqo^qflk�lc�

@M>)�safbk�^ajfkfpqboba�rm�ql�15�elrop�moflo�ql�^�evmluf`*fp`ebjf`�fkpriq)�mob`lkafqflkp�

srikbo^_ib�kbrolkp�clo�fjjbaf^qb�^ka�prpq^fkba�kbrolmolqb`qflk�^d^fkpq�crqrob�evmluf`*�

fp`ebjf`�fkar`ba�kbrolk^i�a^j^db+�Qeb�jb^kp�_v�tef`e�@M>�fkfqf^qbp�kbrolmolqb`qflk�

j^v�_b�qeb�`lj_fkba�bc#`q�lc�pfjri^qba�`bob_o^i�fp`ebjf`�mob`lkafqflkfkd�sf^�^`qfs^qflk�

l c�>.�ob`bmqlop�lk�qeb�eb^oq�^ka�qeb�bsbkqr^i�fkfqf^qflk�l c�molqb`qfsb�jlib`ri^o�`e^kdbp�

sf^�^`qfs^qflk�lc�>.�ob`bmqlop�fk�qeb�_o^fk+�Eltbsbo)�croqebo�b<n&bofjbkq^qflk�jrpq�fpli^qb�

qeb�m^oqf`ri^o�jb`e^kfpj+�Obd^oaibpp�lc�qeb�jb`e^kfpj%p&�_v�tef`e�@M>�fkar`ba�

kbrolmolqb`qflk�fk�qefp�pqrav)�qefp�fksbpqfd^qflk�lPbop�prmmloq�clo�qeb�`ofqf`^i�olib�lc
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bkaldbklrp�^abklpfkb�fk�qeb�absbilmjbkq�l c�kbrolmolqb`qflk�^ka�qeb�mlqbkqf^i�lc�

^abklpfkb�_^pba�me^oj^`lqebo^mbrqf`p�^d^fkpq�Fnomluf^*fp`ebjf^�fkar`ba�kbrolk^i�`bii�

ab^qe+�Eltbsbo)�qeb�@M>�fkar`ba�evmlqbkpfsb�bPb`qp�obj^fk�^�`lk`bok+�@lkpfabofkd�qeb�

pbsbofqv�l c�@M>*jbaf^qba�evmlqbkpflk�l_pbosba�^ka�qe^q�qeb�J>M�obqrokba�ql�_^p^i�ibsbip�

^cqbo�/1�elrop�lkiv�tfqe�qeb�jfkfjrj�alpb�l c�@M>)�fksbpqfd^qflkp�fkql�^abklpfkb�

^k^ildrbp�tfqe�ibpp�evmlqbkpfsb�bDb`qp�^ob�t^oo^kqba+

Crqrob�afob`qflkp�fk�qefp�obpb^o`e�jrpq�bpq^_ifpe�qeb�jb`e^kfpj%p&�_v�s [ `e �@M>�fp�^_ib�ql�

molsfab�kbrolmolqb`qflk+�Ql�^``lkn&ifpe�qefp�l_gb`qfsb)�obpb^o`ebop�jrpq�bpq^_ifpe�tef`e�

`e^kdbp�l``ro�fk�qeb�`bii�^cqbo�^`rqb�^`qfs^qflk�l c�̂ abklpfkb�>.�ob`bmqlop)�qeb�obpriqp�lc�

qebpb�`e^kdbp�^ka�qeb�jb^kp�_v�q[ ` e �qebpb�`e^kdbp�l``ro+�>p�tbii)�obpb^o`ebop�jrpq�

fksbpqfd^qb�croqebo�qeb�mlppf_fifqv�qe^q�^�@M>*jbaf^qba�i[l qbkpfsb�bPb`q�`lkqof_rqbp�ql�

qeb�l_pbosba�k^folmolqb`qfsb�bDb`q+�Qefp�pqrav�ob`ljjbkap�qeb�rpb�l c�pvpqbjf`�^abklpfkb�

>.� ^kq^dlkfpqp�lo�qeb�afob`q�foïb`qflk�fkql�qeb�_o^fk�l c�@M>�ql�nr^if[�qeb�jb`e^kfpj�lc�

@M>�fkar`ba�kbrolmolqb`qflk+�Qeb�afp`lsbov�l c�qefp�jb`e^kfpj%p&�tlria�_b�fks^ir^_ib�ql�

rkabopq^kafkd�elt�kbrolkp�_b`ljb�qlibo^kq�ql�evmluf`�^ka�fp`ebjf`�`lkafqflkp+
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1*,� K?@?K?G=?L
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^abklpfkb�>0�ob`bmqlop�fk�qeb�o^q�_o^fk+� Jli+�Me^oj^`li+� 157.-05*.-12+

>h_^o)�J+8�Lh[fj^)�C+8�Qljro^)�E+8�Pefjbdf)�P+�^ka�Hlkal)�V+� .661� >�pfkdib�pmb`fbp�
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>mmi+�Mevpfli+� 427.015*.020+

?^iatfk)�P+> 8�J^`h^v)�G+O+8�@^pp)�@+B+�^ka�Vlrkd)�G+A+� .666� Kr`iblpfab�qo^kpmloqbop7�
jlib`ri^o�_flildv�̂ ka�fjmif`^qflkp�clo�qebo^mbrqf`�absbilmjbkq+� Jli+�Jba+
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?^ii^ffk)�J 8�Cobaelij)�?+?+8�J^ev)�K+�^ka�>j_olpf^)�P+� .66.� Buqo^`biiri^o�ibsbip�lc�
^abklpfkb�^ka�fqp�jbq^_lifqbp�fk�qeb�pqof^qrj�lc�̂ t^hb�o^qp7�fkef_fqflk�l c�rmq^hb�
^ka�jbq^_lifpj+� >`q^+�Mevpfli+� P`^ka+� .1/764*.-0+
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^ka�Jfa_o^fk+�M^ufklp+�D+� %ba&+� >`^abjf`�Mobpp)�Qlolkql)�002*02/+

-,.

'-675,:+-,�<190� 6-73188154� 5.�90-�+56>71/09�5<4-7!� $:790-7�7-675,:+9154� 67501*19-,�<1905:9�6-73188154!



?bii)�J +G+8�Hl`e^kbh)�MJ +8�@^oaiil)�G+>+8�K@)�G+8�P`elafkd)�G+H+8�Tfpkfbtphf)�P+O+8
@i^oh)�O+P+8�Afulk)�@+B+8�J^oflk)�A+T+�^ka�G^`hplk)�B+� .665� Fkqbopa`f^i�
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@orw^ibdrf)�C G f 8 �^ka�?^afkd)�E � /---� @^i`frj*obdri^qba�molq^k�hfk^pb�`^p`^abp�^ka�
qebfo�qo^kp`ofmqflk�>`qlo�q^odbqp+� @bii+�Jli+�Ifcb�Pa+� 2471-/*1-5+

@rke^)�O+>+8�Jfirpebs^)�B+8�Sfwf)�B+P+8�Of_bfol)�G+>+�^ka�Pa&^pqf#l)�>J+� .661
Buaq^qlov�^ka�fkef_fqlov�bPb`qp�l c�> i� ^ka�>/^�^abklpfkb�ob`bmqlo�^`qfs^qflk�lk�
qeb�bib`qof`^iiv�bslhba�X" x�^`bqvi`elifkb�obib^pb�#lj�afPbobkq�^ob^p�l c�qeb�o^q�
efmml`^jmrp+� G+�Kbrol`ebj+� 307/-4*/.1+

A^ib)�K+8�Mb^oplk)�Q+�^ka�Cobkdrbiif)�?+D+� /---� Afob`q�jb^probjbkq�l c �̂ abklpfkb�obib^pb�
arofkd�evmluf^�fk�qeb�@>i�obdflk�lc�qeb�o^q�efmml`^jm^i�pif`b+� G+�Mevpfli+�
/237.10*.22+

A^p)�A+H+8�Bkdibj^k)�O+J+�^ka�J^rifh)�K+� .666� Luvdbk�Bbb�o^af`^i�pfdk^iifkd�fk�
fp`ebjf`�mob`lkafqflkfkd+�>kk+�K+V+�>`^a+� Pa+� 541716*32+

A^s^i)�G+*I+�^ka�Kf`li^p)�C+� .661� Lmmlpfqb�bPb`qp�l c �̀ v`ilebl[i^abklpfkb�^ka
qeblmedfifkb�lk�evmluf`�a^j^db�fk�`riqroba�kbrolkp+� Kbrolpa+�Ibqq+� .427..1*�
..3+

A^s^i)�G+*I+8�Kbeifd)�> �^ka�Kf`li^p)�C+� .66.� Mevpflildf`^i�^ka�me^oj^`lildf`^i�
molmboqfbp�lc�̂ ajl^kb7�Qebo^mbrqf`�fjmif`^qflkp+� IfcbPa+� 167.102*.120+

A^s^i)�G+*I+8�slk�Ir_fqw)�A+H+G+B+8�Ab`hboq)�G+8�Obajlka)�A+�^ka�J^o^kdlp)�M+G+� .656�
Molqb`qfsb�bPb`q�lc�̀ v`ilebuvf^abklpfkb�lk�^abklpfkb�>i� ob`bmqlop)�dr^kfkb�
kr`iblqfab�^ka�c_ophlifk�_fkafkd�pfqbp�c^iiltfkd�qo^kpfbkq�_o^fk�fp`ebjf^7�>�
nr^kqfq^qfsb�^rqlo^afldo^mef`�pqrav+� ?o^fk�Obp+� 16.7/./*//3+

Ab`hboq)�G+�^ka�Glodbkplk)�J?+� .655� Bsfabk`b�c^o�mob*�^ka�mlpq*pvk[qf`�il`^ifw^qflk�lc�
> i�ob`bmqlop�fk�qeb�@>i�obdflk�lc�qeb�o^q�efmml`^jmrp7�>�nr^kqfq^qfsb�
^rqlo^afldo[ef`�pqrav+� ?o^fk�Obp+� 1137.3.*.31+

Ab�Ibv)�D+� .66-� Ebjlavk^jf`�^a^mq^qflkp�fk�molufj^i�`bob_ols^p`ri^o�l``irpflk+
Sbo_+�>`^a+�Dbkbbpha+�?bid+�2/71.0*121+

Ab�Ibv)�D 8�Kfpefjvrjrobjvf)�G*+?+�^ka�Ibrpbk)�F+� .652�Ebjfpmebof`�_illa�cilt�fk�qeb�
o^q�^cqbo�rkfi^qbo^i�`ljjlk�`^olqfa�l``irpflk7�Bslirqflk�tfqe�qfjb+� Pqolhb�.3736*�
40+

abi�Wlmml)�D+I+8�T^dkbo)�P+�^ka�Q^d^v^)�J+� .664� Qobkap�^ka�crqrob�absbilmjbkqp�fk�
qeb�me^oj^`lildf`^i�qob^qjbkq�l c �̂ `rqb�fp`ebjf`�pqolhb+� Aordp� 2176*05+
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Aboabvk)�@+M+8�Sfabbk)�Q�L+8�Cofq`e)�P+8�@^omêqbo)�A+>+8�Dor__)�O+I+�^ka�Mltbop)�T+F+�
.666� @ljmbkp^qlfv�jb`e^kfpjp�2&o�afolkf`�`bob_o^i�F[mlmbocifpflk�fk�m^qfbkqp�
tfqe�`^olqfa�l``irpflk+� Pqolhb�0-7.-.6*.-/1+

Afkdibafkb)�O+�^ka�J`?^fk)�@+G+� .666� Dirq^j^qb�^ka�^pm^oq^qb+�Fk7�?^pf`
Kbrol`ebjfpqos7�Jlib`ri^o+�@biiri^o�^ka�Jbaf`^i�>pmb`qp+�3�[�ba+� Pbfda)�D+Q+8�
>do^klc[�?+T+8�> i_ç[�O+T+8�Cfpe^[)�P+H+�^ka�Reibo)�J+A+� %bap&�Ifmmfk`lqq*�
O^sbk+� Kbt�Vloh)�K+V+� 0.2*000+

Afj^di)�R+8�i^ab`li^)�@+�^ka�Jlphltpef)�J+>+� .666� M^qel_flildv�lc�fp`ebjf`�pqolhb7�
>k�fkqbdo^qba�sfbt+� Qobkap�Kbrolpa+� //706.*064+

Afpqboel>)�G+C+8�Jlvbo)�G�O+�^ka�Qeljmplk)�I+Q+� .661� Qeb�`^i`frj�o^qflk^i�fk�^dfkd�^ka�
>iwebfjbo$p�afpb^pb+� >kk+�KV�>`^a+�P`f+� 414705/*1-3+

Alimefk)�>+@+8�Cloa^)�P�O+�^ka�P`lqq)�O+E+� .653� @^iarj*abmbkabkq�`roobkqp�fk�`riqroba�
o^q�alop^i�ollq�d^kdiflk�kbrolkp�^ob�fkef_fqba�_v�^k�^abklpfkb�^k^ildrb+� G+
Mevpfli+�040714*3.+

Alimefk)�>+@+�^ka�>o`ebo)�B+O+� .650� >k�^abklpfkb�^dlkfpq�fkef_fqp�^ka�^�`v`if`�>JM�
^k^ildrb�bke^k`bp�qeb�oab^pb�lc�dirq^j^qb�_rq�klq�D>?�>�>lj�pif`bp�lc�o^q�
abkq^qb�dvorp+� Kbrolpa+�Ibqq+� 10716*21+

Ar_fkphv)�GJ +� .660� Ifqo^`biiri^o�`^i`frj�ibsbip�arofkd�mbofla�lc�abi^vba�buaqlqlufaqv+�
G+�Kbrolpa+� .073/0*30.+

Arktfaafb)�Q+S+�^ka�J^pfkl)�P+>� /--.� Qeb�olib�^ka�obdri^qflk�l c �̂ abklpfkb�fk�qeb�
`bkqo^i�kboslrp�pvpqbj+� >kkr+�Obs+�Kbrolpa+� /170.*22+

Arktfaafb)�Q�S+8�Af^l)�I+�^ka�Mol`qlo)�TGO+� .664� >abkfkb�kr`iblqfabp�rkabodl�o^mfa)�
nr^kqfq^qfsb�`lksbopflk�ql�^abklpfkb�fk�qeb�buqo^`biiri^o�pm^`b�fk�qeb�o^q�
efmml`^jmrp+� G+�Ktolpa+� .474340*435/+

Arktfaafb)�Q�S+� .66-� Bib`qolmevpflildf`^i�^pmb`qp�l c �̂ abklpfkb�ob`bmqlo�crk`qflk+�Fk7�
>abklpfkb�^ka�>abklpfkb�Ob`bmqlop+�Tfiif^jp)�J+� %ba&� Erj^k^�Mobpp+�Kbt�
Gbopbv+� .10*.4/+

Arktfaafb)�Q�S+� .652� Qeb�mevpflildf`^i�olib�l c �̂ abklpfkb�fk�qeb�`bkqo^i�kboslrp�pvpqbj+�
Fkq+�Obs+�Kbrol_fli+� /4730*.06+

Bdrpef)�V 8�Pefjfwr)�P+� ^ka�Qprgfjlql)�V+� .664� Fkqo^`biiri^o�>QM�ibsbip�abqbojfkb�`bii�
ab^qe�3 qb �_v�^mlmqlpfp�lo�kb`olpfp+� @^k`bo�Obp+� 247.502*.51-+
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Bi�V^`lr_i)�J+8�Ibabkq)�@+8�J|l^oa)�G+C+8�M^ojbkabo)�J+�^ka�@lpqbkqfk)�G+� /---� Qeb
pqfjri^kq�bD# q̀p�lc�̀ ^cD{kb�lk�il`ljlqlo�_be^sflro�fk�jf`b�^ob�jbaf^qba�qeomrde�
fqp�_il`h^ab�lc^abklpf^b�>/^�ob`bmqlop+� ?o+�G+�Me^oj^`li+� ./67.132*.140+

Bjbof`e)�A+C+�^ka�?^oqrp)�O+Q+� .666� Fkqo^`airi^o�bsbkqp�^ppla^qba�qtqe�`boa^o^i
fp`ebjf^+�Fk7�Pqlhb�Qebo^mv7�?^pf`�Mobafkf`^i�^ka�k fkf`^i�Afob`qflkp+� Jfiibo)�M+�
%ba&� Tfibv*Ifpp)�Fk`lomlo^qba+�Kbt�Vloh+� .66*/-4+

Bs^kp�A+.8�ilkbp)�O+P+�^ka�Tllae^ii)�D+� /--.� Afc#obka^i�^`alkp�lc�MH>�̂ ka�MH@�fk�
qeb�obdri^qflk�lc�dirq^j^qb�obib^pb�_v�dolrm�EF�jDirOp�fk�qeb�bkqloefk^i�`loqbu+
F+�Kbrolmevp+� 52724.*246+

Bs^kp)�J+@+8�Pt^k)�FQQ�^ka�Jbiaorj)�?+P+� .654� >k�^abklpfkb�^k^ildrb)�/*
`eilol^abklpfkb)�molqb`qp�^d^fkpq�ilkd�qboj�absbilmjbkq�l c�fp`ebjf`�`bii�ilpp�fk�
qeb�o^q�efmml`^jmrp+� Kbrolp`f+�Ibqq+� 507/54*/6/+

C^pq_lj)�G+8�M^wlp)�> �^ka�M^i^alp)�IJ+� .654� Qeb�afpqof_rqflk�l c �̂ abklpfkb�> i
ob`bmqlop�^ka�2$*kr`iblqfa^pb�fk�qeb�_o^fk�l c�pljb�`ljjlkiv�rpba�bumbffjbkq^i�
^kfj^ip+� Kbrolpa+� //75.0*5/3+

Cblhqfpqls)�I8�Jroo^v)�F+G+�^ka�?f^ddflkf)�F+� .661� Mlpfqfsb�jlari^qflk�lc�fkqo^`biiri^o�
@^[�_v�^abklpfkb�>/_)�molpql`vafk�^ka�molpq^di^kafk�B/�ob`bmqlop�sf^�`elibo^�
qlufk*pbkpfqfsb�jb`e^kfpj�fk�erj^k�bovqeolibrhbjf^�`biip+� Jli+�Me^oj^`li+�
127..3-*..34+

Cfb_b`e)�?+I+8�?f_bo)�H+8�Dvrchl)�H+8�?bodbo)�J+8�?^rbo)�F+�^ka�s^k�@^ihbo)�A+� .663�
>abklpfkb�>/_�ob`bmqlop�jbaf^qb�^k�fkl[b^pb�fk�fkq^gçfhfk*3�jHK>�^ka�FI*3�
molqbfk�pvkqebpfp�fk�erj^k�^pqoldif^i�`biip+� F+�K^fol`ebj+� 337.1/3*.10.+

Ci^fj)�P+�C+8�Kbiifp)�P+E+8�Qldd^oq)�B+G+8�Aobuibo)�E+8�H^ka^)�H+�^ka�Kbtj^k)�B+A+� .651�
Jriqfmib�pfjriq^kblrp�abqbojfk^qflk�lc�e^klavk^jf`p�^ka�cilt�afpqof_rqflk�fk�qeb�
o^q+� G+�Me^oj^`li+�Jbqe+� ..7.*06+

Cibjjfkd)�H+�J+�^ka�Jldri)�A+F+� .664� >abklpfkb�>0�ob`bmqlop�mlqbkqf^qb�efmml`^jm^i�
`^iarj�`roobkq�_v�^�MH>*abmbkabkq,MH@*fkabmbkabkq�m^qet^v+
Kbrolme^oj^`li+� 037020*03/+

Cibjjfkd)�H+J+8�Gf)�Q+�^ka�Jldri)�A+F+� .664� >abklpfkb�>0�ob`bmqlo�^`qfs^qflk
fk`ob^pbp�bib`qof`^i�bu`fq^_fifqv�l c�efmml`^jm^i�mvo^jfa^i�kbrolkp+� >kk+�K+V+�
>`^a+� Pa+�3-07164*166+
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Cltibo)�G+@+� .660^� @e^kdbp�fk�buqo^`biiri^o�^abklpfkb�ibsbip�^ka�mlmri^qflk�pmfhb�
^jmifqrab�arofkd�do^aba�evmluf^�fk�qeb�o^qefmml`^kn&^i�af`b+� K^rkvk*�
P`ejfbab_bodp�>o`e+�Me^oj^`li+� 014740*45+

Cltibo)�G+@+� .660_� Mrofkb�obib^pb�^ka�fkef_fqflk�lc�pvk^mqf`�qo^kpjfppflk�arofkd�evmluf^�
^ka�evmldiv`bjf^�fk�o^q�efmml`^jm^i�pif`bp+� Kbrolp`f+�Ibqq+� .24750*53+

Clw^oa)�J+�^ka�@^oorqebop)�E+� .660� >abklpfkb�>0�ob`bmqlo�^dlkfpqp�jbaf^qb
evmlqbkpflk�fk�qeb�^kdflqbkpflk�prmmloqba�`fo`ri^qflk�fk�qeb�mfqeba�o^q+� ?o+�G+�
Me^oj^`li+� .-670*2+

Cobaelij)�?+?+8�[wboj^k)�>+M+8�G^`l_plk)�H+>+8�Hilqw)�H+K+�^ka�Ifkabk)�G+� /--.
Fkqbok^qflk^i�Rkflk�lc�Me^oj^`lildv�UUS+�Kljbk`i^qrob�^ka�`i^ppfa`^qflk�lc�
^abklpfkb�ob`bmqlop+� Me^oj^`li+�Obs+� 2072/4*22/+

Cobaelij)�?+?+8�G[wboj^k)�>+M+8�G^`l_plk)�H+>+8�Ifkabk)�G+8�P`et^_b)�R+�^ka�Pqfibp)�D+I+�
.665�>abklpfkb�ob`bmqlop�Fk7�Qeb�iRME>O�@ljmbkafrj�lc�Ob`bmqlo�
@e^o^`qbofw^qflk�^ka�@i^ppfcf`^qflk+�iRME>O�Jbaf^�Iqa+)�Ilkalk+� 15*24+

Cobaelij)�?+?+� .664�>abklpfkb�^ka�kbrolmolqb`qflk+�Fk7�Kbrolmolqb`qfsb�>dbkqp�^ka�
@bob_o^i�Fp`ebjf^+� >`^abjf`�Mobpp)�Ilkalk+� /26*/5-+

Cobaelij)�?+?+8�>__o^`efl)�J+M+8�?rjpql`h)�D+8�A^iv)�G+A+8�E^oabk)�Q+H+8�G^`l_plk)�
H+>+8�Ibc[�M+�^ka�Tfiif^jp)�J+� .661� Kljbk`i^qrob�^ka�`i^ppfP`^qflk�lc�
mrofkfob`bmqlop+� Me^oj^`li+�Obs+� 137.10*.23+

Cobaelij)�?+?+�^ka�Glkwlk)�?+� .654� >abklpfkb�ob`bmqlop7� ^dlkfpqp�^ka�^kq^dlkfpqp+�Fk7
Olib�lc�>abklpfkb�fk�@bob_o^i�Jbq^_lifpj�^ka�?illa�Cilt+� Pqbc^klsf`e)�S+� ^ka�
Lhv^vrw*?^hilrqf)�F+� %bap&� SKR�Mobpp)�Rqob`eq+� .4*12+

Cobrka)�P+8�Rkdbobo)�J+�^ka�Ilepb)�J+G+� .661� >.� ^abklpfkb�ob`bmqlop�bumobppba�fk�
@EL*`biip�`lrmib�ql�^abkvivi�`v`i^pb�^ka�ql�melpmelifm^pb�@+� K^rkvk*�
P`ejfbab_bod�>o`e�Me^oj^`li+� 02-716*23+

Colqp`ebo)�J 8�Plof^kl)�B+�^ka�Jfpdbia)�R+� .661� Afsbodbk`b�l c�efmml`^jm^i�jlppv�
P_bop+� Pvk^mpb�.37.15*.3-+

Colqp`ebo)�J+� .655� Kbrolk^i�bibjbkqp�fk�qeb�efmml`^jmrp�^ka�pvk^mqf`�`lkkb`qflkp+�Fk7�
Kbrolqo^kpjfppflk�fk�qeb�Efmml`^jmrp+� Hrdibo)�M+8�Jfpdbia)�R+�^ka�Wfiibp)�H+�
%bap&+� Pmofkdbo)�M^ofp+� .*.6+
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Colqp`ebo)�J+�^ka�Ibo^kqe)�@� .652� @elifkbodfD�fkkbos^qflk�lc�qe|�o^q�efmml`^jmrp�^p
obsb^iba�_v�`elifkb�^`b[ho^kp#o^pb�fjjrklefpql`ebjfpqfv7�>�̀ lj_fkba�ifdeq�^ka�
bib`qolk�jfl[lp`lmv�pqrav+� G+�@ljm+�Kbroli� /067/04*/13+

Covbo)�O+J+8�Epr)�>H+8�Bbiip)�0+Q+8�K^d^pb)�E+�^ka�Dolpp)�D+G+� .666� Lmflfa*fkar`ba�
pb`lka�tfkalt�lc�̀ ^oaflmolqb`qflk8�mlqbkqf^i�olib�lc� `e^kkbip+� @fo`+�Obp+�
517513*52.+

D^l)�V+�^ka�Meviifp)�G+T+� .661� @DP.2610)�^k�^a^flpfkb�>/�^kq^dlkfpq)�obar`bp�`bob_o^i�
fp`ebjf^�fkgrov�fk�Jlkdlif^k�dbf_fip+� Ifcb�Pa+� 2273.*32+

Dbfdbo)�G+�A+8�M^ohfkplk)�CGB+�^ka�Hlt^if`h)�B +> � .664� Obdri^qlop�l c�bkaldbklrp
^abklpfkb�ibsbip�^p�qebo^mbrqf`�q^odbqp+�Fk7�Mrofdbkf`�>mmol^`ebp�fk�Bumbofjbkq^i�
Qebo^mbrqf`p+� G^`l_plk)�H+>�^ka�G^osfp)�J+C+�%bap&+�Tfibv*Ifpp+�Kbt�Vloh+� ./3*�
.04+

Dbotfkp)�M+�^ka�Cobaelij)�?+?+� .662� >`qfs^qflk�l c �̂ abklpfkb�>.�^ka�_o^avhfkfk
ob`bmqlop�fk`ob^pb�molqbfk�hfk^pb�@�^ka�melmelifm^pb�A�^`qfsfqv�fk�pjllqe�jrp`ib�
`biip+� K^rovk*P`ejfbaa&bod�>o`e+�Me^oj^`li� 02.7.53*.60+

Dfio^iabw)�I+8�W^kbqqf)�C+8�>kqlkbiif)�J+@+8�Olaofdrbw)�D� ^ka�Dfo^oaf)�B+� .665� @KP�
^abklpfkb�ob`bmqlop�^ob�^iqboba�^cqbo�qeb�^ajfkfpqo^qflk�lc �̀ lksrip^kq�0*�
jbo`roqlmolmflkf`�^aa�^ka�`v`ilmbkqvi^abklpfkb7�>k�^rqlo^afldo^mef`�pqrav+�
Kbrol`ebj+�Obp+� /07.42*.5.+

Dfkp_bod)�J+A+�^ka�Mripfkbiif)�T +>� .661� Qeb�fp`ebjf`�mbkrj_o^)�fovrov�qeobpeliap�^ka�
qeb�qebo[brqf`�tfkalt�clo�^`rqb�pqolhb+� >kk+�Kbroli�037220*221+

Dfkp_bod)�JGA+� .66-� Jlabip�lc�̀ boa&o^i�fp`ebjf^�fk�qeb�olabkq+�Fk7�@bob_o^i�Fp`ebjf^�
^ka�Obprpaq^qflk+�P`eroo)�> �^ka�Ofdlo)�? +J �%bap&�@O@�Mobpp)�Cilofa^+� .*/2+

Dfkp_bod)�JA+�^ka�?rpql)�O+� .656� Olabkq�jlabip�fk�`bob_o^i�fp`ebjf^+� Pqolhb�
/-7.3/4*.31/+

Dil_rp)�J+V+8�?rpql)�O 8�Afbqeof`e)�A+T+8�J^oqfkbw)�B+8�S^iabp)�F+�>ka�Dfkp_bod)�JA+�
.655� Bc#`q�lc�fp`ebjf^�lk�qeb�j�sct�obib^pb�l c�pqof^q^i�alm^jfkb)�dirq^j^qb�^ka�
v*^jfkl_rqvof`�̂ aa�pqrafba�fk�fkqo^`boafo^i�jf`olaf^ivpfp+� G+�Kbrol`ebkI�
2.7.122*.131+

Dla^)�E+8�Ll_lpef)�E+8�K^h^kb)�E+8�F_^v^pef)�P+8�P^alpefj^)�P+�^ka�Crgfpefj^)�J+� .665�
Jlari^qflk�l c�fp`ebjf^�fkslhba�obib^pb�l c�buaq^qlfv�^ka�fkef_fqlov�^jfkl�^aap�_v�
^abklpfkb�>.�ob`bmqlo�^dlkfpq+� Bro+�G+�Me^oj^`li�0247.16*.22+
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Dlia_bod)�J 0+8�Jlkvbo)�E+8�Tbfpp)�G+E+�^ka�@elf)�A+T+� .655� >abklpfkb�obar`bp�
`loqf`^i�kbrolk^i�ffdrov�fkar`ba�_v�luvdbk�lo�dir`lpb�an&ofs^qflk�j�s,col+�
Kbrolp`f+�Ibqq+�5670/0*0/4+

Dlkw^ibw)�D+>+�^ka�Jlkqjfkv)�JO+� .66/� @v`if`�>JM�pqfjri^qbp�plj^qlpq^qfk�dbkb�
qo^kp`ofmqflk�_v�melpmelovi^qflk�lc�@OB?�^q�pbofkb�.00+� @bii� 267342*35-+

Dllaj^k)�PO+�^ka�W^dlk)�F�P+� .653� Qeb�kbro^i�`bii�pmb`qofk�phbibqlk7�^�obsfbt+� >j+�F+�
Mevpfli+� /2-7@014*@03-+

Dlqqf)�?+8�?bk^sfabp)�G+8�J^`Hbkwfb)�B+Q+�^ka�P`^iqlk)�?+� .66-� Qeb�me^oj^`lildv�lc�
3&`^i�`loqf`^i�fp`ebjf^�fk�qeb�jlrpb+� ?o^fk�Obp+�2//7/6-*0-4+

Do^kq)�J?+8�Q^jrwwbo)�OT +8�@^_^iibol)�P+8�Lwb`h)�J I8�A^sfp)�JI8�Pmlboof)�M+B+
Cblhqfpqls)�F+8�?f^ddflkf)�I8�Peovl`h)�I@+�^ka�?bi^oabkbiif)�I+� .666� >abklpfkb�
ob`bmqlo�^`qfs^qflk�fkar`bp�s^p`ri^o�bkalqebif^i�doltqe�>`qlo�fk�erj^k�obqfk^i�
bkalqebif^i�`biip+� @fo`+�Obp+� 527366*4-3+

Dobbk_bod)�JB+8�Qeljmplk)�J>+�^ka�Pebkd)�J � .66/� @^i`frj�obdri^qflk�lc�
fjjbaf^qb�b^oiv�dbkb�qo^kp`ofmqflff� I�Mevpfli+� 53766*.-5+

Drl)�?+@+�^ka�Ur)�V+�E+� /--.� ?`i*/�lsbo*bumobppflk�^ka�^`qfs^qflk�lcMH@�prmmobppbp�
qo^fi*fkar`ba�^mlmqlpfp�fk�iroh^q�Q�`biip+� @bii�Obp+� ..7.-.*.-3+

Dvri^f)�I+8�Jfq`ebii)�P+8�JQäfdeifk)�>+@+8�Ibfde)�IP+�^ka�@e^k`b)�?+� .654�Pfjriq^kblrp�
[0*�^ka�"*kr`ib^o�)^dkbqf`�obplk^k`b�pqrafbp�l c�evmluf^�^ka�fp`ebjf^�fk�qeb�o^q�
_o^fk+� I�@boa&+�?illa�Cilt�Jbq^_+� 47210*22.+

E^^p)�E+I+�^ka�Pbi_^`h)�- +� /---� Crk`qflkp�lc�kbrolk^i�^abklpfkb�ob`bmqlop+� K^rkvk*�
P`ejfbab_bod�>o`e�Me^oj^`li+� 03/7042*05.+

E^aa^a)�D+D+�^ka�Gf^kd)�@+� .661� Jb`e^kfpjp�lc�kbrolk^i�prosfs^i�arofkd�evmluf^7�>QM*�
pbkpfqfsb�mlq^ppfrj�`e^kkbip+� ?fli+�Kblk^qb� 327.3-*.32+

E^dboa^i)�J 8�E^om)�G+�^ka�PfbdL)�?+H+� .642� Qeb�bch`q�lc�fkar`ba�evmlqebojf^�rmlk�
luvdbk�`lkprjmqflk�fk�qeb�o^q�_o^fk+� G+�Kbrol`ebj+� /170..*0.3+

E^iiftbii)�?+� .666� >kqflufa^kq�ab#k`b�jb`e^kfpjp7�Élj�qeb�_bdfkkfkd�ql�qeb�bka�%lc�
qeb�_bdfkkfkd&+�Cobb�O^afb+�Obp+� 0.7/3.*/4/+

E^o^)�E 8�Lklabo^)�E+8�H^t^dlb)�G+�^ka�Hldrob)�H+� .66.� C^firob�l c�_^pf`�D_ol_i^pq�
doltqe�>`qlo�ql�mobsbkq�mlpqfp`ebjf`�kbrolk^i�a^j^db�fk�qeb�o^q+� Bro+�G+�
Me^oj^`li+� /-67.62*.65+
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E^o^a^)�E+8�>p^kl)�L�8�Elp_fkl)�V+8�Vlp_fh^t^)�P+8�J^qprhro^)�J+� ^ka�H^_^p^t^)�V+�
/--.� /*^ihvkvi*5*^ovi*6*jbq_vi^abkfkbp�^p�klsbi�^abklpfkb�ob`bmqlo�^kq^dlkfpqp7�
q_bfo�pvkqebpfp�^ka�pqor`qrob�^`qfsfqv�obi^qflkpefmp�qlt^oa�ebm^qf`�dir`lpb�
molar`qflk�fkar`ba�sf^�^dlkfpj�lc�qeb�>/_�ob`bmqlo+� G+�Jba+�@ebj+� 117.4-*.46+

E^oofp)�B+8�Tfqqbo)�J+M+8�Tbfkpqbfk)�D� ^ka�Pqbt^oq)�J+� /--.� Fkqofkpf`�`lkkb`qfsfqv�lc�qeb�
o^q�pr_f`rirj7�abkaofqf`�jlomelildv�^ka�m^qqbokp�lc�̂ ulk^i�^o_lofw^qflk�_v�
mvo^jfa^i�kbrolkp+� G+�@ljm+�Kbroli+� 103716-*2-2+

E^q^pefq^)�P+8�Elc[�G+Q+� ^ka�P^i^j^q)�P+J+� .66-� >k�lpjlqf`�do^afbkq�fk�fp`ebjf`�_o^fk�
babj^+� >as+�Kbroli+� 2/752*6/+

Eb^aof`h)�G+M+8�D^rqefbo)�K+P+8�?boo)�P+P+8�Jloofplk)�O+O+� ^ka�J^qebjb)�D+M+� .665
Qo^kpdbkf`�>.�^abklpfkb�ob`bmqlo�lsbobumobppflk�j^ohbaiv�fjmolsbp�jvl`^oaf^i�
bkbodv�pq^qb�arofkd�fp`ebjf^�obmbocrpflk+� G+�Jli+�@bii�@^ooli+� 0-7.-26*.-31+

Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�@^k^a^+� .666� Qeb�`e^kdfkd�c^`b�lc�eb^oq�afpb^pb�^ka�
pqolhb�fk�@^k^a^+�Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�@^k^a^)�Lqq^t^)�Lkq^ofl+

Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�@^k^a^�fk�`lii^_lo^qflk�tfqe�Eb^iqe�@^k^a^)�I^_lo^qlov�
@bkqob�clo�Afpb^pb�@lkqoli)� Pq^qfpqf`p�@^k^a^�^ka�qeb�Rkfsbopfqv�lc�P^ph^q`ebt^k+�
.664� Eb^oq�Afpb^pb�^ka�Pqolhb�fk�@^k^a^+� Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�
@^k^a^)�Lqq^t^)�Lkq^ofl+

Eb^oq�^ka�Pqolhb�Clrka^qflk�lc�@^k^a^+� .661� @^oafls^p`ri^o�afpb^pb�fk�@^k^a^+�Eb^oq�
^ka�Pqolhb�Clrka^qflk�lc�@^k^a^)�Lqq^t^)�Lkq^ofl+

Ebkaofhpb)�G+8�E^oqh^jm)�J+G+8�Efiibk)�?+8�J^if)�T+M+�^ka�s^k�abo�Dolka)� F+� /--.
@lii^qbo^i�^_fifqv�lc�qeb�`fo`ib�lc�Tfiifp�fk�m^qfbkqp�tfqe�rkfi^qbo^i�fkqbok^i�`^olqfa�
^oqbov�l``irpflk+� Pqolhb� 0/7/435*/440+

E|olk)�>+8�IbhfbPbo)�H+8�IbMbfiibq)�B+8�I^p_bkkbp)�C+8� Pbvi^w)�F+8�Milqhfkb)�J+� ^ka�?lrir)�
O+D+� .661� Bccb`qp�lc�̂ k�>.� ^abklpfkb�ob`bmqlo�^dlkfpq�lk�qeb�kbrol`ebjf`^i)�
_be^sflro^i�^ka�efpqlildf`^i�`lkpbnrbk`bp�lc�fp`ebjf^+� ?o^fk�Obp+� 31.7/.4*//1+

E|olk)�>+8�I^p_bkkbp)�C+� ^ka�Pbvi^w)�G+� .66/� Bccb`q�l c�qtl�afccbobkq�olrqbp�lc
^ajfkfpqo^qflk�lc�o*MF>�lk�dirq^j^qb�obib^pb�arofkd�fp`ebjf^+� Kbrolp`f+�Ibqq+�
.147/-2*/-5+

Ebroqb^ru)�@�8�I^rofqwbk)�I8�Tfaj^kk)�@� ^ka�I^warkphf)�J+� .662� Bppbkqf^i�olib�lc�
^abklpfkb7� ^abklpfkb�>.�ob`bmqlop)�^ka�>QM*pbkpfqfsb� `e^kkbip�fk�`bob_o^i�
fp`ebjf`�mob`lkafqflkfkd+� Mol`+�K^qi+�>`^a+� P`f+�RP>� 6/713333*134-+
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Ebroqb^ru)�@+8�?boq^fk^)�S+8�Tfaj^kk)�@� ^ka�I^warkphf)�J+� .660� `e^kkbi�lmbkbop�
mobsbkq�dil_^i�fp`ebjf`*fkar`ba�bumobppflk�lc�̀ ",_+!)�lvtJ)�eb^q�pel`h�molqbfk)�^ka�
^jvilfa�[*molqbfk�mob`roplo�dbkbp�^ka�kbrolk^i�ab^qe�fk�o^q�efmml`^jmrp+� Mol`+�
K^qi+�>`^a+� P`f+�RP>� 6-7610.*6102+

Ebskbo)�O+C+�^ka�Tlkd*Ofibv)�J+Q+Q+� .66/� Bkqloefk^i�`loqbu�lc�erj^k)�jlkhbv�^ka�
o^q7�Jbq^_lif`�j^m�^p�obsb^iba�_v�`vql`eoljb�lufa^pb+� G+�@ljm+�Kbroli+�
0/3712.*136+

Ef`hp)�Q+M+�^ka�@lkqf)�M+� .663� >jfkl�^`fap�^p�^�plro`b�lc�̀ lkpfabo^_ib�bu`fq^qflk�fk�
`bob_o^i�`loqbu+� @^k+�G+�Mevpfli+�Me^oj^`li+� 41701.*03.+

El^d)�G+?+8�Nrf^k)�J+>+8�A$>kdbil)�K+J+� ^ka�Hrhobg^)�O+@+� .664� >QM*pbkpfqfsb
mlq^ppfrj�`e^kkbi�jbaf^qbp�abi^vba�fp`ebjf`�molqb`qflk�_v�eb^q�pqobpp�fk�o^__fq�
eb^oq+� >j+�IMevp+� /407E/125*E/131+

El`h)�K+� .665� Kbrolmolqb`qfsb�^ka�qeolj_livqf`�^dbkqp7� ^as^k`bp�fk�pqolhb�qob^qjbkq+
G+�Kbrolp`f+�Krop+� 0-7.42*.51+

El`hbk_bfv)�A+8�Liqs^f)�W+K+8�Vfk)�U+J+8�Jfiifj^k)�@+I+� ^ka�Hlopjbvbo)� P+E+� .660� ?`i*
/�crk`qflkp�fk�^k�^kqflufa^kq�m^qet^v�ql�mobsbkq�^mlmqlpfp+� @bii� 427/1.*/2.+

Elkd)� P+@+8�Dlql)�V+8�I^kwfkm)�D�8�Plib^t)�P+8�H^ppbii)�K+C+�^ka�Ibb�H+P+� .661
Kbrolmolqb`qflk�tfqe�`^im^fk�fkef_fqlo�fk�^�jlabi�lc�cl`^i�`bob_o^i�fp`ebjf^+
Pqolhb�/27330*336+

Elpif)�B+� ^ka�Elpif)�F+� .655� >rqlo^afldo^mef`�pqrafbp�lk�qeb�rmq^hb�lc�̂ abklpfkb�^ka�lk�
_fkafkd�lc�̂ abklpfkb�^k^ildrbp�fk�kbrolkp�^ka�^pqol`vqbp�lc�̀ riqroba�o^q�
`bob_biirj�^ka�pmfk^i�`loa+� Kbrolp`f+� /17/3.*/35+

Epr)�J+�^ka�?rwp^hf)�D+� .660� Srikbo^_fifqv�lc�jlppv�cf_ob�q^odbqp�efmml`^jmrp�ql�
hob_o^fk� fp`ebjf^+�G+�Kbrolp`f+� .070631*0646+

Er)�H+8�If)�D+O+� ^ka�K^qqbi)�P+� .666� >abklpfkb*fkar`ba�^`qfs^qflk�lc�>QM*pbkpfqfsb�
`e^kkbip�fk�jbj_o^kb�m^q`ebp�fp�jbaf^qba�_v�MH@+� >j+�G+�Mevp+� /437E155*�
E162+

Fkp^rpqf)�O+8�QreÇk)�Q+8�Pl_obsfbi^)�Q+8�Fkp^rpqf)�>J+� ^ka�Dlkw^il)�I+J+� .662� Qeb
erj^k�bkqloefk^i�`loqbu7� ^�`vql^o`efqb`qlkfb�^k^ivpfp+� G+�@ljm+�Kbroli+� 0227.4.*�
.65+
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Fs^kf`p)�Q+8�K@hilp)�W�8�Abwpf)�I+8�Fhobkvf[�H+8�Qlqe)�>+8�Olbjbk)�Q+E+8�s^k�abo�Srppb)
D+G+�^ka�Ifdbqf)�I+� /--.� @lk`ljfq^kq�^``rjri^qflk�lc�fkqo^`biiri^o�#bb�`^i`frj�
^ka�^o^`efalkf`�^`fa�fk�qeb�fp`ebjf^*obmbocrpba�o^q�eb^oq+� Jli+�@bii�?fl`ebj+�
//37..6*./5+

Ft^p^)�V+�^ka�Elpbv)�J+J+� .651� Melpmelovi^qflk�lc�̀ ^oaf^`�p^o`libjj^�molqbfkp�_v�qeb�
`^i`frj*^`qfs^qba�melpmelifmfa*abmbkabkq�hfk^pbp+� G+�?fli+�@ebj+� /267201*21-+

G^`l_plk)�H+>8�slk�Ir_fqw)�A+H+G+B+8�A^iv)�G+T+� ^ka�Cobaelij)�?+?+� .663� >abklpfkb�
ob`bmqlo�ifd^kap7�afPbobk`bp�tfqe�^`rqb�sboprp�`eolkf`�qob^qjbkq+�Qobkap�
Me^oj^`li+� P`f+� .47.-5*..0+

G^`l_plk)�H+>8�Jhlafgbsf`)�L�8�Pef)�A+8�D^iil*Olaofdrbw)�@�8�Li^e)�D+I+8�Pqfibp)�D+I+�
^ka�A^iv)�G+T+� .660� >�olib�clo�`bkqo^i�>0*^abklpfkb�ob`bmqlop7�Jbaf^qflk�lc�
_be^sflro^i�abmobpp^kq�bccb`qp+�CB?P�Ibqq+� 003724*3-+

G^osfp)�J+C+8�G^`hplk)�OE+� ^ka�Tfif^jp)�J+� .656� >rqlo^afldo^mef`�`e^o^`qbofw^qflk�lc�
efde�^c?kfqv�>/�ob`bmqlop�fk�qeb�o^q�_o^fk+� ?o^fk+�Obp+� 1517...*..5+

G^osfp)�J+�C� ^ka�Tfiif^jp)�J+� .656� Afob`q�^rqlo^afldo^mef`�`e^o^`qbofw^qflk�lc�efde
^ccfkfqv�>/�ob`bmqlop�fk�qeb�_o^fk�rpfkd�qeb�>/*pbib`qfsb�^dlkfpq)� mEZ*@DP�/.35-+�
Bro+�G+�Me^oj^`li+� .357/10*/13+

Gf)�U+*A+8�slk�Ir_fqw)�A+H+G+B�8�Li^e)�J�B+8�Pqfibp)�D+I+� ^ka�G^`l_plk)�H+>+� .661
Pmb`fbp�afccbobk`bp�fk�ifd^ka�^c?kfqv�^q�`bkqo^i�>0�^abklpfkb�ob`bmqlop+� Aord�Abs+�
Obp+� 0072.*21+

Gf^kd)�K+8�Hlt^irh)�B +> 8�Ibb)�@�E+8�J^wafv^pkf)�E+�^ka�@elmm)�J+� .664� >abklpfkb
hfk^pb�fkef_fqflk�molqb`qp�_o^fk�^d^fkpq�qo^kpfbkq�cl`^i�fp`ebjf^�fk�o^qp+� Bro+� G+�
Me^oj^`li+� 0/-7.0.*.04+

Gl`hbop)�O 8�Ifkabo)�JB+8�Elebkbddbo)�J 8�K^klc[�@+8�?boqfk)�?+8� Pqolp_bod)�>A+8�
J^ooril)� P+� ^ka�Cobfppjrqe)�J+� .661� Pmb`fbp�afccbobk`b�fk�qeb�D*molqbfk�
pbib`qfsfqv�lc�erj^k�^ka�_lsfkb�>.� ^abklpfkb�ob`bmqlo+� G+�?fli+�@ebj+�
/3670/-44*0/-51+

Glekpqlk)�J+S+8�Qobp`ebo)�T+E+8�Fpefa^)�> �^ka�K^h[fj^)�T+� /--.� Kbrol_flildv�lc�
evmluf`*fp`ebjf`�fkgrov�fk�qeb�absbilmfkd�_o^fk+� Mba+�Obp+� 167402*41.+

Grroifkh)�?+E+G+� .666� J^k^dbjbkq�lc�lufa^qfsb�pqobpp�fk�qeb�@KP7�Qeb�j^kv�olibp�lc�
dirq^qeflkb+� Kbrolqlu+�Obp� .7..6*.1-+
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Grroifkh)�?�GF+G+�^ka�Ptbbkbv)�J�F+� .664� Jb`e^kfpjp�qe^q�obpriq�fk�a^j^db�arofkd�^ka�
cliiltfkd�`bob_o^i�fp`ebjf^+� Kbrolp`f�?fl_be^s+�Obs+� /.%.&7�./.*./5+

H^i^of^)�O+K+�^ka�E^ofh)� P+F+� .653� >abklpfkb�ob`bmqlop�lc �̀ boa&o^i�jf`olsbppbip�^ka�
`elolfa�miburp+� G+�@bo[+�?illa�Cilt�Jbq^_+�37130*14-+

H^ql)�E+8�Ifr)�V+8�>o^hf)�Q+�^ka�Hldrob)�H+� .66.� Qbjmlo^i�moleib�lc�qeb�bPb`qp�lc�
mobqob^qjbkq�tfqe�_ofbc�̀ bob_o^i�fp`ebjf^�lk�qeb�kbrolk^i�a^j^db�cliiltfkd�
pb`lka^ov�fp`ebjf`�fkpriq�fk�qeb�dbf_fi7�`rjri^qfsb�a^j^db�^ka�molqb`qfsb�bPb`qp+�
?o^fk�Obp+� 2207/05*/1/+

l

Hbiibo)�G+K+8�Hfkav)�J+P+8�Eliqp_bod)�C+T+8�Pq+�@i^fob+�A+8�Vbk)�E+@+8�Dbojbvbo)�> 8�
Pqbfkbo)�P+J+8�?or`b*Hbiibo)�>+G+8�Erq`efkdp)�G+?+�^ka�J^qqplk)�J M+� .665�
Jfql`elkaof^i�JkPLA�mobsbkqp�kbrolk^i�[tmqlpfp�^ka�obar`bp�fp`ebjf`�_o^fk�
fkgrfv7�prmmobppflk�lc�mboluvkfqofqb�molar`qflk)�ifmfa�mbolufa^qflk)�^ka�
jfql`elkaof^i�avpcrk`qflk+� G+�Kbrolp`f+� .57354*364+

Hbojbo)�M+8�HiL`hbo)�K+�^ka�?^eo)�J � .666� Kbrolk^i�ab^qe�^cqbo�_o^fk�fkgrfv7�Jlabip)�
jb`e^kfpjp)�^ka�qebo[brqf`�pqo^qbdfbp�fk�sfsl+� @bii�Epp+�Obp+� /657050*062+

Hboo)�G+CGO+8�TvEfb)�>+E+�^ka�@rokb)�>+O� .64/� [jmqlpfp7�>�_^pf`�_flildf`^i
mebkljbklk�tfqe�tfab�o^kdfkd�fjmif`^qflk�fk�qfpprb�hfkbqf`p+� ?o+�G+�@^k`bo�
/37/06*/24+

Hbppbv)�H+8�Qoljjbo)�?+I+8�Lsbopqobbq)�?+P+8�Gf)�Q+� ^ka�Jldri)�A+G+� .664�>�olib�clo�
^abklpfkb�>/�ob`bmqlop�fk�qeb�fkef_fqflk�lc�ilkd*qboj�mlqbkqf^qflk�fk�qeb�@>i�
obdflk�l c�qeb�efmml`^jmrp+� ?o^fk�Obp+� /7.51*.6-+

Hfffkl)�Q+8�Q^jro^)�>+�^ka�P^kl)�H+� .652� Abi^vba�kbrolk^i�ab^qe�fk�qeb�o^q
efmml`^jmrp�cliiltfkd�qo^kpfbkq�c_ob_o^fk�fp`ebjf^+� >`q^�Kbrolm^qeli+� 317.06�
.14+

Hfofkl)�Q+� .65/� Abi^vba�kbrolk^i�ab^qe�fk�qeb�dbf_fi�efmml`^jmrp�cliiltfkd�fp`ebjf^+�
?o^fk�Obp+� /06724*36+

Hfoh)�FM +�^ka�Of`e^oaplk)�M+G+� .662� Fkef_fqflk�l c�pqof^q^i�D>?>�obib^pb�_v�qeb�^abklpfkb�
>/^�ob`bmqlo�fp�klq�jbaf^qba�_v�fk`ob^pbp�fk�`v`if`�>JM+� G+�Kbrol`ebj+�
317/5-.*/5-6+

Hfq^d^t^)�H+8�J^qprjlql)�J 8�Q^d^v^)�J 8�E^q^)�O\8�Rba^)�E+8�Kffkl_b)�J 8�E^ka^)�K+8�
Crhrk^d^)�O\8�Hfjro^)�H+8�Jfhlpef_^)�H+�^ka�H^j^q^)�Q+� .66-� Fp`ebjf`�
qlibo^k`b�mebkljbklk�clrka�fk�qeb�_o^fk+� ?o^fk�Obp+� 2/57/.*/1+
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Hifgk)� H^mbiib)�I+G+8�QrRbhbk)�@+>+C+� ^ka�s^k�Dfgk)�G+� .664� Pvjmqlj^qf`�`^olqfa
^oqbov�l``irpflk7�^�obmofp^i�lc�ebjlavk^jf`�3`qlop+� Pqolhb� /57/-51*/-60+

Hkrqpbk)�I+G+8�I^r)�G+8�Mbqbopbk)�E+8�Qeljpbk)�@+8�Tbfp)�G+8�P_^ijf)�J+8�Gradb)�J+8�
E^kpbk)�> +�>ka�Peb^oaltk)�J+� .666� K*pr_pqfqrqba�^abklpfkbp�^p�klsbi�
kbrolmolqb`qfsb�>F� ^dlkfpqp�tfqe�afjfkfpeba�evmlqbkpfsb�bPb`qp+� G+�Jba+�@ebj+�
1/70130*0144+

Hl_^v^pef)� P+8�Wfjjboj^k)�E+� ^ka�Jfiielj)�A+B+� /---� @eolkf`�evmluf^�bke^k`bp�
^abklpfkb�obib^pb�fk�o^q�M@./�`biip�_v�^iqbofkd�^abklpfkb�jbq^_lifpj�^ka�
jbj_o^kb�qo^kpmloq+� G+�Kbrol`ebj+� 4173/.*30/+

Hldrob)�H+� ^ka�K^h^kl)� P+� .66/� Afpjbq^_lifpj�fk�ifmfa�_o^fk�fp`ebjf^+� Fk7
Kbrol`ebjf`^i�@loobi^qbp�lc�Fp`ebjf^+�?^w^k)�K+D+8�?o^`hbq)�M+� ^ka�Dfkp_bod)�J+�
%bap&�Mibkrj�Mobpp+�Kbt�Vloh+� .-0*..3+

Hlobkhls)�>+F+8�M^ekhb)�G+8�Cobf)�H+8�T^owlh)�O+8�P`elbabo)�E+T+8�Cof`h)�O+8�Jr[^k^)�I+8
Mf`h)� G+8�Vlkbh^t^)�V� ^ka�D^^_)�J�O+� /---� Qob^qjbkq�tfqe�kfjlafmfkb�lo�
j^kkfqli�obar`bp�moldo^jjba�`bii�ab^qe�^ka�fkc^o`q�pfwb�cliiltfkd�cl`^i�`bob_o^i�
fp`ebjf^+� Kbrolprod+�Obs+� /07.12*.2-+

Hobrqw_bod)�D+T+8�?^olk)�H+� ^ka�P`er_boq)�M+� .643� @vql`ebjf`^i�il`^ifw^qflk�lc
2$kr`iblqfa^pb�fk�dif^i�mi^pj^�jbj_o^kbp+� ?o^fk+�Obp+� .257/14*/24+

I^qfkf)� P+8�@lopf)�@�8�Mba^q^)�C+� ^ka�Mbmbr)�D+� .662�Qeb�plro`b�lc�_o^fk�^abklpfkb
lrqcilt�arofkd�fp`ebjf^�^ka�bib`qof`^i�pqfjri^qflk+� Fkq+�Kbrol`ebj+�/47/06*/11+

I^rofqwbk)�F+8�Ab�Tbfiib)�G�O+� ^ka�I^warkphf)�J+� .664� Qeb�mlq^ppfrj�`e^fjbi�lmbkbo�%*&*
`olj^h^ifk�mobsbkqp�dirq^j^qb*fkar`ba�`bii�ab^qe�fk�efmml`^jm^i�kbrolkp+� G+�
Kbrol`ebj+� 367.24-*.246+

Ibb)�H+P+�^ka�Iltbkhlm[�Q+� .660� Bkaldbklrp�^abklpfkb�abi^vp�qeb�lkpbq�lc�evmluf`�
abmli^ofw^qflk�fk�qeb�o^q�efmml`^jmrp�j�swqol�^k�^`qflk�^q�>.� ob`bmqlop+� ?o^fk�
Obp+� 3-670.0*0.2+

Ibb)�H+P+8�Obaafkdqlk)�J+8�P`er_boq)�M+� ^ka�Hobrqp_bod)�D+� .650� Obdri^qflk�lc�qeb�
pqobkdqe�lc�jlari^qflk�fk�qeb�efmml`^jmrp�_v�^�afPbobkqf^i�afpqof_rqflk�lc�qeb�
abkpfqv�lc�>.� ob`bmqlop+� ?o^fk�Obp+� /367.23*.26+

Ibfpq)�J�^ka�Kf`lqbo^)�M+� .666� @^i`frj�^ka�`bii�ab^qe+� Fk7�@bii�Ab^qe�^ka�Afpb^pbp�lc�
qeb�Kboslrp�Pspqbj+� Hlif^qplp)�S+B+� ^ka�O^q^k)�O +O � %bap&�Erj^k^�Mobpp)�Kbt�
Gbopbv+�36*6-+
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Ibsv)�I+J+8�T^oo)�L+�^ka�>qtbii)�A+� .665� Pqlf`efljbqov�lc�qeb�dif^i�dirq^j^qb�
qo^kpmloqbo�DIQ*.�bumobppba�fkar`f_iv�fk�^�@efkbpb�e^jpqbo�ls^ov�`bii�ifkb�
pbib`qba�clo�ilt�bkald^flrp�K^[�*�abmbkabkq�dirq^j^qb�rmq^hb+� G+�Kbrolpa+�
.6763/-*63/5+� ç

If)�M+>+8�Ifr)�D+I8�Eb)�N+M�8�Cilva)�O+>+�^ka�PfbnÇ)�?"+� .666� Molar`qflk�lc�evaol7[i�
#bb�o^af`^i�_v�_o^fk�qfpprbp�fk�evmldiv`bjf`�o^qp�pr_gb`qba�ql�qo^kpfbkq�c_ob_o^fk�
fp`ebjf^+� Cobb�O^afb+�?flI�Jba+� /47.-00*.-1-+

If)�U*+D 8�Pljldvf)�M+8�Vifkbk)�>+�^ka�?rwp^hf)�D+� .661� Qeb�efmml`^jm^i�@>0
kbqtloh7�>k�ck�scsl�fkqo^`biiri^o�i^_biifkd�pqrav+� I�@ljm+�Kbroli+� 0067.5.*/-5+

If)V+8@elmm)�J+8�Gf^kd)�K +8V^l)C+�^ka�W^ild^)@+� .662� Qbjmlo^i�molDib�lc�fk�pfqr�
AK>�>^djbkq^qflk�^cqbo�qo^kpfbkq�jfaaib�`bob_o^i�^oqbov�l``irpflk�fk�qeb�o^q+� Q+�
@bob_+�?illa�Cilt�Jbq^_7� .27056*064+

If^kd)�?�+Q+�^ka�G^`l_plk)�H+>+� .665� >�mevpflildf`^i�olib�l c�qeb�^abklpfkb�>0�ob`bmqlo7�
prpq^fkba�`^oaflmolqb`qflk+� Mol`+�K^qi+�>`^a+� Pa+�RP>� 6273662*3666+

Ifkabk)�G+� /--.� Jlib`ri^o�^mmol^`e�ql�^abklpfkb�ob`bmqlop7�ob`bmqlo*jbaf^qba
jb`e^kfpjp�lc�qfpprb�molqb`qflk+� >kkr+�Obs+�Me^oj^`li+�Qluf`li+� 1.7442*454+

Ifkabk)�G+� .662� Pqor`qrob�^ka�crk`qflk�lc�>.�^abklpfkb�ob`bmqlop+� G+�C>PB?� ./7/335*�
/343+

Ifkkf`h)�JA+8�W^elp)�M+8�Dp`etfka)�JA+�^ka�Cbobolc[�E+G+� .662� Bumobppflk�lc?a*/�
>lj�^�abcb`qfsb�ebombp�pfjmibu�sforp*.�sb`qlo�ifjfqp�kbrolk^i�ab^qe�fk�cl`^i�
`bob_o^i�fp`ebjf^+� Pqolhb� /37.34-*.341+

Ifmqlk)�M+� .666� Fp`ebjf`�`bii�ab^qe�fk�_o^fk�k^oolkp+� Mevpfli+�Obs+� 467.20.*.235+

Fgrkddobk)�?GI+8�O^q`ebplk)�O+�^ka�PfbnÇ)�?+H+� .641� @e^kdbp�fk�bkbodv�pq^qb�^ka�^aa�
_^pb�m^o^jbqbop�l c�qeb�o^q�arofkd�`ljmibqb�`ljmobppflk�fp`ebjf^+� ?o^fk�Obp+�
0657036*040+

Ild^k)�J �^ka�Ptbbkbv)�JI� .664� >abklpfkb�>.�ob`bmqlo�^`qfs^qflk�mobcbobkqf^iiv�
molqb`qp�`riqroba�`bob_bii^o�kbrolkp�sboprp�^pqol`vqbp�^d^fkpq�evmluf^*fkar`ba�
ab^qe+� Jlib`+�@ebj+�Kbrolm^qe+� 0.7..6*.00+

Ilepb)�JI8�Hilqw)�H*K+8�Ifkabk_lj*Clqfklp)�I8�Obaafkdqlk)�J 8�P`et^_b)�R+�^ka�
Lipplk)�O+>+� .654� 5*`v`ilmbkq[*i)0*afmolmviu^kqefkb�%AM@MU&�*�^�pbib`qfsb�
efde�^c?kfqv�^kq^dlkfpq�o^aflifd^ka�clo�>.�^abklpfkb�ob`bmqlop+� K^rkv*�
P`ejfbab_bod�>o`e+�Me^oj^`li+�0037/-1*/.-+
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Ilkalp)�@+�^ka�Tlic[�G+� .65-�Qtl�afpqfk`q�^abklpfkb�pbkpfqfsb�pfqbp�lk�^abkvivi�`v`i^pb+�
Mol`+�K^qi+�>`^a+�P`f+�RP>� 417215/*2153+

Ilobkwbk)�>+8�pa&^pqf{l)�>J+8�PbRfkh)�> 8�Sldq)�E+8�P`et^_b)�R+8�Of_bfol)�G+> �^ka�
[wbkk^k)�>M+� .664� ?flildf`^i�^`qfsfqfbp�lcK'*)�@5*afpr_pqfqrqba�^abklpfkb�
abofs^qfsbp�^p�m^oqf^i�^dlkfpqp�^q�o^q�_o^fk�>.�ob`bmqlop+� Bro+�G+�Me^oj^`li+�
0017/66*0-4+

Ivk`e)�A+O+�^ka�Drqqj^k)�O+M� /--/� Buaqlqluf`fqv7�Mbopmb`qfsbp�_^pba�lk� KJA>�
ob`bmqlo�pr_qvmbp+� G+�Me^oj^`li+�?`m+�Qel[+� 0--74.4*4/0+

J^`Alk^ia)�J+@+8�Jlq^*Mefifmb)�E+8�M^of)�E+8�@rwwl`ob^)�P+8�>_abio^ej^k)�J �8
E^otlla)�P+8�Mibsfk)�O+8�@e^qqbfgbb)�MGH+8�V^dll_)�JIJ+�^ka�Qefbjboj^kk)�@+�
/--.� @^im^fk�fkef_fqlo�ã�obar`bp�qeb�^`qfs^qflk�lcKC*u?�lk�lod^k�avpcrk`qflk�fk�
ebjloo_^df`�pel`h+� C>PB?� .27.4.*.53+

J^`Jfii^k)�SQI� .656� @bob_o^i�bkbodv�jbq^_lifpj�fk�`v^kfab�bk`bme^ilm^qev+� G+�@boa&+�
?illa�Cilt�Jbq^_+� 67.23*.3/+

J^dbo)�O\8�Cboolkf)�P+�^ka�P`er_boq)�M+� .66-�>abklpfkb�jlari^qbp�^�sliq^db�abmbkabkq
`eilofab�`lkar`q^k`b�fk�`riqroba�efmml`^jm^i�kbrolkp+� ?o^fk�Obp+� 20/725*3/+

J[fj^)�E+G+8�L_boibv)�Q+A+8�Crorh^t^)�H+8�J^qqplk)�JM+8�Vbk)�E+@+8�Pwtba^)�I+F+�^ka�
Pq�@i^fob)�AGH+� .665� Mobsbkqflk�lc�jfql`elkaof^i�ffvrov�_v�j^kd^kbpb�prmbolufab�
afpjrq^pb�obsb^ip�^�mofj^ov�jb`e^kfpj�3&o�^ih^ifkb*fkar`ba�`bii�ab^qe+� G+�?fli+�
@ebj+� /4075/.4*5//1+

J^ibkh^)�O+@+8�H^rbo)�G+> 8�Mbohbi)�A+G+�^kaKf`lR)�O +> � .656� Qeb�fjm^`q�lc
mlpqfp`ebjf`�`^i`frj�lk�pvk^mqf`�qo^kpjfppflk7�fqp�olib�fk�ilkd*qboj�mlqbkqf^qflk+�
Qobkap�Kbrolp`f+� ./7111*12-+

J^o^kdlp)�M+G+� .66-�>abklpfkbodf`[mol^`ebp�ql�pqolhb�qebo[obrqf`p+� Jba+�Evmlqe+�
0/712*16+

J^o^kdlp)�M+G+�^ka�?lri^kdbo)�G+M+� .652� ?^pf`�^ka�`ifkf`^i�^pmb`qp�l c �̂ abklpfkbodf`�
kbroljlari^qflk+� Kbrolp`f+�?fl_be^s+�Obs+� 671/.*10-+

J^oh)�P+A+8�T^kd)�T+8�Co^rjbof)�G+C+8�If)�G+V+8�Q^valo)�MGO+8�T^kd)�D+N+8�A^rpv)�P+J+8�
If)�?+8�^ka�?ilq)�T+G+� .665� Al�krqofqflk^i�prmmibjbkqp�iltbo�qeb�ofph�l c�pqolhb�lo�
evmboqbkpflk+� Bmfabjflildv� 676*.2+
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J^oqfklt)�G+� @+8�Ar_lfp*A^rmefk)�J+8�Pq^mib)�G+H+8�Olaofdrbw)�F+8�Co^khltphf)�E+8�
Jfpplqbk)�J+8�>i_boqfkf)�M+8�Q^i^_lq)�A+8�@^qpf`^p)�P+�^ka�Mbqo^)�@+� .661�
Lsbobumobppflk�lc�_`i*p�fk�qo^kpdbkf`�jf`b�molqb`qp�kbrolkp�3lj�k^qro^iiv�
l``roofkd�`bii�ab^qe�fk�bumbofjbkq^i�fp`ebjf^+� K^folk� .07.-.4*.-0-+

J^qebjb)�D+M+8�Ifkabk)�G+8�?vc_oa)�>+J+8�D^rqefbo)�K+P+� ^ka�Eb^aof`h)�G+M+� .664
Qo^kpdbkf`�>.� ^abklpfkb�ob`bmqlo�lsbobumobppflk�fk`ob^pbp�jvl`^oaf^i�obpfpq^k`b�
ql�fp`ebjf^+� Mol`+�K^qi+�>`^a7� P`f+�RP>+�617146*15.+

J^qeÇq)�O+>+>8�s^k�P`e^fh)�B+>8�I^kdbjbïbo)�J+T+B+8�Plrafgk)�T+8�?obfjbo)�A+A+8�
Fgwboj^k)�>M+�^ka�A^kel[�J+� .661� Me^oj^`lhfkbqf`*me^oj^`lavk^jf`�
obi^qflkpefm�lc�qeb�`^oafls^p`ri^o�bPb`qp�lc�̂ abklpfkb�>.�ob`bmqlo�^dlkfpq�K[*�
`v`ilmbkqvi^abklpfkb�fk�qeb�o^q+� G+�Me^oj^`li+�Bum+�Qebo+� /3573.3*3/1+

J^qeÇq)�O+>+>8�>mmbi)�P+8�s^k�P`e^fh)�B +> 8�Plrafgk)�T+8�Fgwboj^k)�>M+�^ka�A^kelc[�J+�
.660� Efde*mbocloj^k`b�ifnrfa�`eolj^qldo^mev�lc�qeb�>.� ^dlkfpq�K[*�
`valmbkqvi^abklpfkb�^ka�qeb�>F� ^kq^dlkfpq�5*`v`ilmbkqviqeblmevRfkb�^ka�fqp
^mmif`^qflk�fk�^�me^oj^`lhfkbqf`�pqrav�fk�o^qp+� G�@eolj^qld+� 3/-7..0*./-+

J^qprv^j^)�Q+� .664� Cobb*o^af`^i*jbaf^qba�`bob_o^i�a^j^db�^cqbo�evmluf^�,�fp`ebjf^�^ka�
pqolhb+� Fk7�@ifkf`^i�Me^oj^`lildv�lc�@bob_o^i�Fp`ebjf^+�Qbo�Elopq)�D+Q+� ^ka�Hloc)�
G+� %bap&� Erj^k^�Mobpp)�Kbt�Gbopbv+� .20*.51+

J^qqplk)�J+M+8�@rijpbb)�@+8�Vr)�W� ^ka�@j^kali^)� P+� /---� Olibp�lc�kr`ib^o�c^`qlo�u?�
fk�kbrolk^i�prosfs^i�^ka�mi^pqf`fqv+� G+�Kbrol`ebj+� 417110*123+

J^qqplk)�J+M+8�Dllaj^k)�V+8�Irl)�E+8�Cr)�T+� ^ka�Crorh^t^)�H+� .664� >`qfs^qflk�lc
KC*H?�molqb`qp�efmml`^jm^i�kbrolkp�^d^fkpq�lufa^qfsb�pqobpp*fkar`ba�^mlmqlpfp7�
bsfabk`b�clo�fkar`qflk�lc�JkPLA�^ka�prmmobppflk�lc�mboluvkfqofqb�molar`qflk�^ka�
molqbfk�qvolpfkb�kfqo^qflk+� G+�Kbrolp`f+�Obp+� 16735.*364+

J^qqplk)�JM+8�@ebkd)�?+8�?^iatfk)�P+8�Pjfqe*Ptfkqlphv)�S+I+8�Hbiibo)�F+8�Dbaabp)�G+T+8�
P`ebcq[�P+T+� ^ka�@eofpq^hlp)� P+� .662� ?of^k�fkgrov�^ka�qrjlo�kb`olpfp�>`qlop
fkar`bp�bumobppflk�lc�̀ ^i_fkafk�A*/5h�fk�^pqol`vqbp7� ^�`vqlmolqb`qfsb�obpmlkpb+� G+�
Kbrol`ebj+�Obp+� 1/7024*04-+

J^qqplk)�J+M+8�Jroo^fk)�J+8�Drqeofb)�M+?+�^ka�H^qbo)�P�?+� .656� Cf_ol_i^pq�doltqe�
>`qlo�^ka�dirq^j^qb7� lmmlpfkd�olibp�fk�qeb�dbkbo^qflk�lc�efmml`^jm^i�
kbrol^o`efqb`qrob+� G+�Kbrolp`f+� 6704/5*041-+

Jbdivf)�M+� .660� Pqlo^db)�obib^pb)�rmq^hb�^ka�^`qfs^qflk�lc�mrofkbp+� Ajd�Abs+�Obs+�
/57/.1*/.6+
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Jbi^kf)�>+8�M^kqlkf)�I+8�@lopf)�@+�^ka�?f^k`ef)�I+� .666� Pqof^q^i�lrqalt�lc�̂ abklpfkb)�
B>>)�v*^k^fkl_rqvof`�^`fa�^ka�q^rofkb�fk�^t^hb�#bav�jlsfkd�o^qp�^>bo�J@>L+�
Pqolhb� 0-7/115*/122+

Jbkalk`^)�> �^ka�Of_fbol)�G+> � .664� FkPrbk`b�lc�jbq^_lqolmf`�dirq^j^qb�ob`bmqlo�
^dlkfpqp�lk�qeb�fkef_fqlov�bPb`qp�lc�̂ abklpfkb�>.�ob`bmqlo�^`qfs^qflk�fk�qeb�o^q�
efmml`^jmrp+� ?o+�G+�Me^oj^`li+� ./.7.21.*.215+

Jbkwfbp)�P+>8�?bqw)�>I+�^ka�Eló[�G+Q+� .660� @lkqof_rqflkp�l c�flkp�^ka�^i_rjfk�ql�qeb�
cloj^qflk�^ka�obplirqflk�lcfp`ebjf`�_o^fk�babj^+� G+�Kbrolprod+� 457/24*/33+

e>`eltfw)�P+A+8�Jbi^jba)�B+8�Mfi^ophv)�B+�^ka�O^mm[loq)�G+E+� .66-� Bc#`qp�lc�fp`ebjf^�
fkar`ba�_v�J@>L�lk�prmbolufab�afpjrq^pb�^`qfsfqv�fk�o^q�_o^fk+� Pqolhb� /.7.3.0*�
.3.4+

Jfiibo)�I+M+8�Gbilsf`e)�I +> 8�V^l)�I+8�A^Ob)�G+8�Rd^oh^o)�?+�^ka�Clpqbo)�>@+� .663� Mob*�
^ka�mbofpqolhb�qob^qjbkq�tfqe�qeb�^abklpfkb�hfk^pb�fkef_fqlo)�2$*�
abluvflalqr_bo`fafk)�pfdkfB`^kqiv�obar`bp�fk#o`q�slirjb�^cqbo�qbjmlo^ov�
l``irpflk�lc�qeb�jfaaib�`bo[o^i�^oqbov�fk�o^qp+� Kbrolp`f+�Ibqq+� //-740*43+

Jfv^jlql)�L+�^ka�>rbo)�O+K+� /---� Evmluf^)�evml[Nuf^)�fp`ebjf^�^ka�_o^fk�kb`olpfp+�
Kbroli+� 21703/704.+

Jfv^p^h^)�K+8�K^dlh^)�Q+8�Hrolft^)�Q+8�>hfjl)�E+8�E^hr)�Q+8�Hr_lq^)�Q+� ^ka�>pl)�Q+�
/---� Efpqlm^qelildf`�`loobi^qbp�l c�qbjmlo^i�afPrpflk�`e^kdbp�fk�^ o^ q�jlabi�lc�
` ^ a o^ f �evmluf^,fp`ebjf^+� >j+�G+�Kbrolo^afli+� /.73-*33+

Jllob)�O+P8�J^vl)�V+8�We^kd)�G+�^ka�@i^ohb)�H+� .664� B`lkljf`�_roabk�lc�fiikbpp�fk�
@^k^a^�.660+�Lqq^t^�Eb^iqe�@bkqbo�^ka�I^_lo^qlov�@bkqbo�clo�Afpb^pb�@lkqoli+
Fk7�Qeb�`e^kdfkd�c^`b�lc�eb^oq�afpb^pb�^ka�pqolhb�j�@^k^a^�/---+�Eb^oq�^ka�
Pqolhb�Clrka^qflk)�Lqq^t^�@^k^a^+

Jlob^r)�G+*I+�^ka�FIf_bo)�D+� .666� @bkqo^i�^abklpfkb�>/^�ob`bmqlop7�^k�lsbosfbt+� ?o^fk�
Obp+�Obs+� 0.732*5/+

Jlof)�Q+8�Jro^j^qpr)�Q+8�J`Hbb)�> �^ka�>p^kl)�Q+�/---� Mlppf_ib�olib�lc�qeb�prmbolufab�
^kflk�fk�qeb�absbilmjbkq�lc�kbrolk^i�qlibo^k`b�cliiltfkd�fp`ebjf`�mob`lkafqflkfkd�
fk�o^qp+� Kbrolm^qeli+�>mmi� Kbrol_fli+� /370.*1-+

Jlof)�> 8�Pefkalr)�Q�8�F`efjro^)�J+�^ka�Jfv^q^h^)�Q+� .663� Qeb�olib�lc�̂ abklpfkb�>/^�
ob`bmqlop�fk�obdri^qfkd�D>?>bodf`�pvk^mqf`�qo^kpjfppflk�fk�pqof^q^i�jbafrj�pmfkv�
kbrolkp+� G+�Kbrolp`f+� /73-2*3..+
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Jlof)�E+�^ka�Jfpefk^)�J)� .662� Pqor`qrob�^ka�crk`qflk�lc�qeb�KJA>�ob`bmqlo�`e^kkbi+�
Kbrolme^oj^`li+� 017./.6*./04+

Jloofp)�A+@+8�We^kd)�I+8�We^kd)�W�D�8�?bobkp)�H+I+8�?oltk)�M+J+�^ka�@elmm)�J+� /--.�
Buqbkpflk�lc�qeb�qebo^mbrqf`�tfkalt�clo�qeb�ob`lj_fk^kq�qfpprb�mi^pjfkldbk�
^`qfs^qlo�tfqe�^od^qol_^k�fk�qeb�o^q�jlabi�lc�bj_lif`�pqolhb+� Pqolhb�0/7/302*�
/31-+

K^_bo)�M+�> 8�Tfqqbo)�JM+�^ka�Ilmbp�a^�Pfis^)�C FI � /---� Kbqtlohp�l c�qeb�efmml`^jm^i�
jbjlov�pvpqbj�lc�qeb�o^q7�Qeb�mfslq^i�olib�lc�qeb�pr_f`rirj+� >kk+�KV�>`^a+� P`f+�
6..706/[-0+

K^h^jro^)�J+8�K^h^hfjro^)�H+8�J^qprjlql)�J+�^ka�P^h^_b)�Q+� /--/� O^mfa�qlibo^k`b�ql�
2&`^i�`bob_o^i�fp`ebjf^�fk�o^qp�fp�^qqbkr^qba�_v�^abklpfkb�>.�ob`bmqlo�^kq^dlkfpq+
G+�@boa&+�?illa�Cilt�Jbq^_+� //7.3.*.4-+

K^h^jro^)�Q+8�K^h^jro^)�H+8�I^ppbo*Olpp)�K+8�?^o_^o^)�G+D+8�P^kaibo)�S +J �^ka�Olpp)�
T+K+� /---� Fklpfqli�.)1)2*qofmelpme^qb�FM)�*jbaf^qba�@^[�obib^pb�bslhba�_v�
jbq^_lqolmf`�^dlkfpqp�^ka�_^`h�molm^d^qfkd�^`qflk�mlqbkqf^ip�fk�Tmml`^jm^i�@>i�
mvo^jfa^i�kbrolkp+� G+�K^folp`f+� /-75032*5043+

Kbdribp`r)�M +> 8�Pe^pqof)�K+�^ka�@^e^i^k)�JA+� .661� Fkqo^`biiri^o�`^i`frj�abmbkabkq�
dbkb�bumobppflk�fk�pfkdib�Q�ivjmel`vqbp+� Mol`+�K^qi+�>`^a+� P`f+�RP>� 6.7/540*�
/544+

Kbjlql)�B+J8�Bs^kp)�O+T+�^ka�Hl`e^kbh)�MJ +� .66/� Cobb�#qqv�^aa�if_bo^qflk�fk�qeb�
m^qeldbkbpfp�^ka�qebo[v �lcfp`ebjf`�_o^fk�a^j^db+�Fk7�Kbrol`ebjf`^i�@loobi^qbp�
lc�Fp`ebjf^+� ?^w^k)�JD+8�?o^nrbq)�M+�^ka�Dfkp_bod)�J �%bap&+�Mibkrj�Mobpp+�
Kbt�Vloh+� .50*/.5+

J`lqbo^)�M+8�/0fslqlsphv)�?+�^ka�Loobkfrp)� P+� .661� Kr`ib^o�`^iarj�qo^kpmloq�^ka�qeb�
olib�l c �̀ ^iarj�fk�^mlmqlpfp+� @ai@^i+� .37/46*/55+

Kldrpef)�G+�^ka�V^j^pefq^)�E+� /---� >abklpfkb�fkef_fqp�sliq^db*abmbkabkq�@^[[�`roobkqp�
fk�o^q�afppl`f^qba�prmo^lmqf`�kbrolkp�sf^�>.�ob`bmqlop+� I�Mevpfli+� 2/370.0*0/3+

Lh^a^)�J+8�Krqq)�A+G+8�Jro^h^jf)�Q+8�Wer)�D 8�H^j^q^)�> 8�H^t^q^)�V+�^ka�H^kbhl)�P+�
/--.�>abklpfkb�ob`bmqlo�pr_qvmb�jlari^qb�qtl�j[lo�crk`qflk^i�m^qet^vp�clo�
efmml`^jm^i�pbolqlkfk�obib^pb+� G+�Kbrolp`f+� /.73/5*31-+

L$H^kb)�B J �^ka�Pqlkb)�Q+T+� .665� Fkqbo^`qflk�_bqtbbk�>.�^ka�>/�ob`bmqlo�jbaf^qba�
obpmlkpbp�fk�qeb�o^q�efmml`^jmrp�j�tcol+� Bro+�F+�Me^oj^`li+� 03/7.4*/2+
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Li^e)�J+B+� ^ka�Pqfibp)�D+I+� .662� >abklpfkb�ob`bmqlo�pr_qvmbp7� `e^o^`qbofw^qflk�^ka�qeb�
qebo^mbrqf`�obdri^qflk+� Qluf`lildv� 02725.*3-3+

Lkdfkf)�B+� .664� P@E25/3.7�>�pbib`qfsb�>/^�^abklpfkb�ob`bmqlo�^kq^dlkfpq+� Aord�Abs+�
Obp+� 1/725.*3-3+

Lrv^kd)�V+?+8�Q^k)�V+8�@lj_)�J+8�Ifr)�@+I8�J^oqlkb)�J�B+8�PfbnL)�?+H+�^ka�Er)�?+O)
.666� Prosfs^i�^ka�ab^qe�moljlqfkd�bsbkqp�^cqbo�qo^kpfbkq�`bob_o^i�fp`ebjf^�
melpmelovi^qflk�lc�>hq)�obib^pb�lc�̀ vql`eoljb�@�^ka�^`qfs^qflk�lc�̀ ^pm^pb�ifhb�
molqb^pbp+� G+@bob_+�?illa�Cilt�Jbq^_+� .67../3*..02+

Lw^t^)� P+8�H^jfv^)�E+8�Qprwrhf)�H+� .665� Dirq^j^qb�ob`bmqlop�fk�qeb�j^jj^if^k�`bkqo^i
kboslrp�pvpqbj+� Mold+�Kbrol_fli+� 21725.*3.5+

M^ijbo)�Q+J�^ka�Pqfibp)�D+I+� .664� Pqor`qrob*cfj`qflk�^k^ivpfp�lc�fkef_fqlov�^abklpfkb�
ob`bmqlo�obdri^qflk+� Kbrolme^oj^`li+� 67..1.*..14+

M^ijbo)�Q+J+8�Dbqqvp)�Q+T+�^ka�Pqfibp)�D+I+� .662� AfPbobkqf^i�fkqbo^`qflk�tfqe�^ka
obdri^qflk�lc�jriqfmib�D*molqbfkp�_v�qeb�o^q�>0� ^abklpfkb�ob`bmqlo+� G+�?fli+�@ebj+�
/4-7.3562*.36-/+

M^oh)�Q+P+8�?bbq`e)�G+T+8�Dlkw^ibp)�B +O8�Pe^e)�> O � ^ka�Dfaa^v)�J+� .664� Jlari^qflk
lc�ibrhl`vqb*bkalqebif^i�^aebobk`b�fk�klojluf`�^ka�fp`ebjf^�_o^fk�_v�^abklpfkb�
>/�^ka�>0�ob`bmqlop+� Kbrolp`f+�Ibqq+� 22714*20+

M^oh)�Q+P+8�Dfaa^v)�G+J+� ^ka�Dlkw^ibp)�B+� .66.� Il`^i�`bob_o^i�_illa�cilt�obpmlkpb�ql�
il`^iiv�fkcrpba�/*`eilol^abklpfkb�arofkd�evmlqbkpflk�fk�mfdibqp+� ?o^fk�Obp+�Abs+�
?o^fk+�Obp+� .740*44+

M^oh)�@+H+8�Kbeip)�A+D+8�Do^e^j)�A+F+8�Qb^pa^ib)�D+J+� ^ka�J[@riil`e)�G+� .655� Qeb
dirq^j^qb�^kq^dlkfpq�JH*5-.� obar`bp�cl`^i�fp`ebjf^�a^j^db�fk�qeb�o^q+�>kk+�
Kbrol_fli+� /17210*22.+

M^ohfkplk)�C+B+8�We^kd)�V+8�Pebmbi)�M+K+8�Dobbkt^v)� P+@+8�Mbbifkd)�G+� ^ka�Dbfdbo)�IA+
/---� Bccb`qp�lc�kfqol_bkwvqeflfklpfkb�lk�kbrolk^i�fkgrov)� ^abklpfkb�ibsbip�^ka
^abklpfkb�ob`bmqlo�^`qfsfqv�fk�o^q�clob_o^fk�fp`ebjf^+� G+�Kbrol`ebj+� 427462*5-/+

M^ohfkplk)�C+B+8�Gle^kpplk)�?+8�Ifkapqlj)�H+�^ka�Cobaelij)�?+?+� .662� >abklpfkb�>.�
^ka�>/^�ob`bmqlop�^ka�kfqol_bkwviqeflqeflpfkb*pbkpfqfsb�qo^kpmloqbop�fk�qeb�dbo_fi�
_o^fk7�kl�`e^kdbp�cliiltfkd�ilkd*qboj�qob^qjbkq�qeb�^abklpfkb�qo^kpmloq�fkef_fqlo�
molmbkqlcviifkb+� Kbrolme^oj^`li+� 02746*56+
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M^ohfkplk)�C+B+8�Oralimef)�H+>+�^ka�Cobaelij)�?+?+� .661� Molmbkqlcviifkb7�^�kr`iblpfab�
qo^kpmloq�fkef_fqlo�tfqe�kbrolmolqb`qfsb�bDb`qp�fk�`bob_o^i�fp`ebjf^+� Dbk+�
Me^oj^`li+�/27.-20.-25+

M^ohfkplk)�C+B+8�M^qqboplk)�>O+8�Vlrkd)�GA +�^ka�@^pp)�@+B+� .660� Fkef_fqlov�bPb`qp�lc�
molmbkqlcviifkb�lk�X[EZ*^abklpfkb�fkDru+�>�pqrav�lc�qeobb�kr`iblpfab�qo^kpmloq�
pvpqbjp+� ?fl`ebj+�Me^oj^`li+� 13756.*564+

M^ohfkplk)�C+B+� ^ka�Cobaelij)�?+?+� .66-� >rqlo^afldo^mef`�bsfabk`b�clo�D*molqbfk
`lrmiba�>/�ob`bmqlop�fk�qeb�o^q�kbrolpqof^qrj�rpfkd�X[EZ*@DP�/.35-�^p�^�ifd^ka+�
>o`e+�Me^oj^`li+� 01/752*56+

M^pfkf)�C+I+8�Drfabof)�C+8�Mf`^kl)�B+8�M^obkqf)�D+8�Mbqbopbk)�@+8�S^od^)�> � ^ka�Af�Mboof)�Q+�
.666� Fk`ob^pb�fk�mi^pj^�^abklpfkb�arofkd�_o^fk�fp`ebjf^�fk�j^k7�>�pqrav�arofkd
qo^kpfbkq�fp`ebjf`�^qq^`hp�^ka�pqolhb+� ?o^fk�Obp+�?rii+� 2.70/4*00-+

M^qbi)�J+8�A^v)�?+G+8�@o^ml)�G+A+8�Cffalsf`e)�F+�^ka�J`K^j^o^)�G+L+� .663� Obnrfobjbkq
clo�prmbolufab�fk�bu`fqlqluf`�`bii�ab^qe+� Kbrolk�.37012*022+

Mb^ofdbk)�M+8�Dtfkk)�O+�^ka�Pfjlk)�O+M+� .663� Qeb�bPb`qp�lc�j�sct�evmluf^�lk�_o^fk
fkgrov+� ?o^fk�Obp+� 4/27.51*.6.+

Mba^q^)�C+8�M^ww^dif)�J+8�Qfiifp)�P+�^ka�Mbmbr)�D+� .66-� Obdflk^i�afDbobk`bp�fk�qeb
bib`qof`^iiv�pqfjri^qba�obib^pb�lc�bkaldbklrp�^ka�o^afl^`qfsb�^abklpfkb�^ka�mrofkb�
abofs^qfsbp�colj�o^q�_o^fk�pif`bp+� K^rkvk*�P`ejfbab_bod�>o`e+�Me^oj^`li+�
01/7114*120+

Mbkd)�I+>8�Grroifkh)�?+E+� ^ka�Eboqw)�I+� .66.� Afccbobk`bp�fk�qo^kpjfqqbo�obib^pb)
jlomelildv)� ^ka�fp`ebjf^*fkar`ba�`bii�fkgrov�fk�`bob_bii^o�do^krib�`bii�`riqrobp�
absbilmfkd�fk�qeb�mobpbk`b�^ka�fk�qeb�^_pbk`b�lc�mlq^ppfrj�`lk`bkqo^qflk+� ?o^fk�
Obp+�Abs+�?o^fk�Obp+� 307.*./+

M|obw*MfkwÇk)�J +>8�Ur)�D *M+8�Afbqof`e)�T+A+8�Olpbkqe^i)�J+�^ka�Pf`h)�Q+G+� .664� O^mfa
mob`lkafqflkfkd�molqb`qp�o^qp�^d^fkpq�fp`ebjf^�kbrolk^i�a^j^db�^cqbo�0�_rq�klq�4�
a^vp�lc�obmbocrpflk�cliiltfkd�dil_^i�`bob_o^i�fp`ebjf^+� G+� @bob_+�?illa�Cilt�
Jbq^_+� .47.42*.5/+

Mbqbop)�L�8�?^`h)�Q+8�Ifka^rbo)�R+8�?rp`e)�@�8�Jbdlt)�A+8�Aobfbo)�G+�^ka�Afj^di)�R+
.665� Fk`ob^pba�cloj^qflk�lc�ob^`qfsb�luvdbk�pmb`fbp�^cqbo�mboj^kbkq�^ka�
obsbopf_ib�jfaaib�`bob_o^i�^oqbov�l``irpflk�fk�qeb�o^q+� G+�@bob_+�?illa�Cilt�Jbq^_+�
.57.63*/-2+
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Mefiifp)�G+T+8�L$Obd^k)�J+E+�^ka�T^ihbo)�D+>+� .656� BPb`qp�lc�qtl�kr`iblpfab�qo^kpmloq�
fkef_fqlop�afmvofa^jlib�^ka�plirci^wfkb�lk�mrofkb�obib^pb�eolj�qeb�o^q�`bob_o^i�
`loqbu+� ?o^fk�Obp+� 15.70-6*0.3+

Mefiifp)�G+T+8�T^iqbo)�D+>8�L$Obd^k+�J+E+� ^ka�Pq^fo)�OB+� .654� Fk`ob^pbp�fk�`bob_o^i�
`loqf`^i�mbocrp^qb�^abklpfkb�^ka�fklpfkb�`lk`bkqo^qflkp�arofkd�evmluf^�^ka�
fp`ebjf^+� G+@bob_+�?illa�Cilt�Jbq^_+� 47346*353+

Mf`hil)�J+G+8�>j^j^qe)�S+8�J`Fkqvob)�G+L�8�Do^e^j)�A�D+�^ka�Jlkqfkb�Q+G+� .666�1*
evaoluv*/%B&*klkbkli�fkef_fqp�@KP�jfql`elkaof^i�obpmfo^qflk�^q�jriqfmib�pfqbp+� G+�
Kbrol`ebj�4/7.3.4*.3/1+

Mi^jlkalk)�E+8�?ilkab^r)�K+8�Ebroqb^ru)�@+� ^ka�I^warkphf)�J+� .666� Jrqr^iiv
molqb`qfsb�^`qflkp�lch^fkf`�^`fa�bmfibmqf`�mob`lkafqflkfkd�^ka�pr_ibqe^i�dil_^i
fp`ebjf^�lk�efmml`^jm^i�kbrolk^i�ab^qe7� fkslisbjbkq�lc�̂ abklpfkb�>.� ob`bmqlop�
^ka� `e^kkbip+� G+�@bob_+�?illa�Cilt�Jbq^_+� .67./63*.0-5+

Mltbop)�T+G+� .66.� @bob_o^i�ebjlavk^jf`p�fk�fp`ebjf`�`bob_ols^p`ri^o�afpb^pb+�>kk+�
Kbroli+� /67/0.*/1-+

Mltbop)�T+G+8�Mobpp)�D+>8�Dor__)�O+I+8�D^al)�J+� ^ka�O^f`eib)�JB+� .654� Qeb�bccb`q�lc
ebjlavk^jf`^iiv�pfdkfcf`^kq�`^olqfa�^oqbov�afpb^pb�lk�qeb�ebjlavk^jf`�pq^qrp�lc�
qeb�`bob_o^i�`fo`ri^qflk+�>kk^ip�lcfk q�Jba+� .-37/4+

Molmlif)�M�8�?bqql)�M+8�Obddfl)�O� ^ka�Of``f^obiil)�D+� .662� >abklpfkb�>/^�ob`bmqlo�
pqfjri^qflk�bke^k`bp�pqof^q^i�buqo^`biiri^o�dirq^j^qb�obib^pb�fk�o^qp+� Bro+� G+�
Me^oj^`li+� /547/.2*/.4+

Mripfkbiif)�T+� .662� Qeb�fp`ebjf`�mbkrj_o^�fk�pqolhb+� P`f+�>j+� P`f+�Jba+� /7.3*/2+

Mrosbp)�A+8�>rdrpqfkb)�D+I+8�Cfqwm^qof`h)�A+8�H^qw)�I+@+8�I^j^qf^)�>*+P+� ^ka�J`K^j^)
G+L+� .664� Kbrolp`fbk`b+� Pfk^sbo�>ppl`f^qbp�Fk`++� Prqeboi^ka)�J^pp^`erpbqqp)�
RP>+

O^ibsf`)�S+�^ka�?rjpql`h)�D� .665� Ob`bmqlop�clo�mrofkbp�^ka�mvofjfafkbp+� Me^oj^`li+�
Obs+� 2-71.0*16/+

O^ka^ii)�O+A+� ^ka�Qe^vbo)� P+>� .66/� %Orq^j^qb*fkar`ba�`^i`frj�qo^kpfbkq�qofddbop�
abi^vba�`^i`frj�lsboil^a�^ka�kbrolqluf`fqv�fk�o^q�efmml`^jm^i�kbrolkp+� G+�
Kbrolp`f+� ./7.55/*.562+
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O^q^k)�O+O+8�Jromev)�Q+E+� ^ka�?^o^_^k)�G+J+� .661� Lufa^qfsb�pqobpp�fkar`bp�^mlmqlpfp�fk�
bj_ovlkf`�`loqf`^i�kbrolkp+� G+�Kbrol`ebj+� 3/7043*046+

Obpebc[�>+8�Pmboifkd)�L� ^ka�Pe^kf)�B+� /---� Qeb�^abklpfkb�*fkar`ba�jb`e^kfpj�clo�qeb�
^`nrfpfqflk�lcfp`ebjf`�qlibo^k`b�fk�mofj^ov�o^q�kbrolk^i�`riqrobp+� Me^oj^`li+�
Qebo+� 547.2.*.26

Obpeb[�>+8� Pmboifkd)�L� ^ka�Wlobc*Pe^kf)�B+� .666� Lmbkfkd�lcH[[QM�`e^kkbip�fp
j^ka^qlov�clo�^`nrfpfqflk�lc�fp`ebjf`�qlibo^k`b�_v�^abklpfkb+� Kbrolobmloq�
..7130*132+

Obpeb[�> 8�Pmboifkd)�L� ^ka�Pe^kf)�B+� .665� Lmbkfkd�lc�>QM*pbkpfqfsb�mlq^ppfrj
`e^kkbip�_v�`olj^h^ifk�`lkcbop�qlibo^k`b�^d^fkpq�`ebjf`^i�fp`ebjf^�fk�o^q�kbrolk^i�
`riqrobp+� Kbrolp`f+�Ibqq+� /2-7...*..1+

Obpebc&�> 8�Pmboifkd)�L� ^ka�Pe^kf)�B+� .664� >`qfs^qflk�^ka�fkef_fqflk�lc�molqbfk�hfk^pb�@
molqb`q�kbrolk^i�`riqrobp�^d^fkpq�fp`ebjf^*obmbocrpflk�fkpriq+� Kbrolp`f+�Ibqq+�
/05704*1-+

Obpebc)�> 8� Pmboifkd)� -+� ^ka�Pe^kf)�B+� .663� Mob`lkafqflkfkd�lc�mofj^ov�o^q�kbrolk^i�
`riqrobp�^d^fkpq�fp`ebjf`�ffvrov7� `e^o^`qbofw^qflk�lc�qeb��qfjb�tfkalt�lc�
molqb`qflk�+� ?o^fk�Obp+� 41.7/2/*/24+

Of`b)�G+B+gS^kkr``f)�O+@+� ^ka�?ofboiv)G+?+� .65.� Qeb�fkcirbk`b�lc�fjj^qrofqv�lk
evmluf^*fp`ebjf^�_o^fk�a^j^db�fk�qeb�o^q+� >kk+�Kbroli+� 67.0.*.1.+

Ofb)�J +>�^ka�?bj^a)�M+D+� .65-� Molilkdba�evmluf^�fk�j^k�tfqelrq�`fo`ri^qlov
`ljmoljfpb�c^fip�ql�abjlkpqo^qb�`bob_o^i�m^qelildv+� Kbrolildv� 0-7110*111+

Ofbmb)�J+T+8�Bp`i^fob)�C+8�H^pfp`ehb)�H+8�P`eobf_bo)� P+� ^ka�K^h^pb)�E+� .664� Fk`ob^pba
evmluf`�qlibo^k`b�_v�`ebjf`^i�fkef_fqflk�lc�lufa^qfsb�melpmelovi^qflk7�í`ebjf`^i�
mob`lkafqflkfkd+ì� %!�@bob_+�?illa�Cilt�Jbq^_+� .47/24*/31+

Ofdibv)� P�Q+8�Ptbbkbv)�J�F+�^ka�Q^phbo)�O+>+O+� /---� @v`ilmbkqvi^abklpfkb�ab`ob^pbp�
^mlmqlqf`�`bii�ab^qe�fk�`bob_bii^o�do^krib�kbrolkp�^cqbo�luvdbk*dir`lpb�
abmofs^qflk+� Pl`+�Kbrolp`f+�>_pqo^`q� /37/-34+

Ofkdib_)�M+�>+8�P`ebiifkdbo)�M+A+8�P`eo^kw)�@� ^ka�E^`hb)�T+� /--/� Qeolj_livqf`�qebo^mv�
tfqefk�0�ql�3�elrop�^cqbo�lkpbq�l c�fp`ebjf`�pqolhb7�rpbcri�lo�e^ojcqa<� Pqolhb�
007.104*.11.+
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Ofshbbp)� P+>+8�Mof`b)�P+I+�^ka�Welr)�C+@+� .662� Fjjrklefpql`ebjf`^i�abqb`qflk�lc�>.�
^abklpfkb�ob`bmqlop�fk�qeb�o^q�_o^fk�tfqe�bjme^pfp�lk�il`^ifw^qflk�fk�qeb�
efmml`^jmrp�cloj^qflk�`bob_o^i�`loqbu�`bob_biirj�^ka�_^p^i�d^kdif^+� ?o^fk�Obp+�
2/57.60*/-0+

Ol_boqp*Ibtfp)� G+J+8�P^s^db)�J+G+8�J^o`v)�S+O+8�Mfkphbo)�I+O+� ^ka�Pfj^k)�O+� .661�
Fjjrklil`^ifw^qflk�lc�̀ ^im^fk�F*jbaf^qba�pmb`qofk�abdo^a^qflk�ql�srikbo^_ib�
kbrolkp�fk�fp`ebjf`�dbo_fi�_o^fk+� G+�Kbrolp`f+� .17.601*0611+

Olakfqwhv)�O+I+� .662� @ifkf`^i�`loobi^qflk�pqolhb+�Fk7�Kbrolp`fbk`b�fk�Jbaf`fkb+� @lkk)�
M+J+�%ba&� Ifmmfk`lqq�@ljm^kv)�Mefi^abimef^)�Mbkkpvis^kf^+� .34*.4-+

Oliip)�B+Q+8�Qobsbp)�> 8�Ol_boqplk)�O+8�Dblodbp*Co^k`lfp)�M+� ^ka�M^kwbof)� P+� .665
Fkcloj^qflk�^_lrq�pm^`f^i�sfbt�fk�^k�bkpbj_ib�lc�mofj^qb�efmml`^jm^i�kbrolkp+� F+�
@ljm+�Kbroli+� 066734.*343+

Olpbk_bod)�D+>+� .666� Fp`ebjf`�_o^fk�babj^+� Mold+�@^oafls^p`+�Afp+� 1/7/-6*/.3+

Olqej^k)�P+J+� ^ka�Likbv)�G+T+� .653� Dirq^j^qb�^ka�qeb�m^qelmevpflildv�lc�evmluf`*
fp`ebjf`�_o^fk�a^j^db+� >kk�Kbroli+� .67.-2*...+

Or_fkl)�> 8�O^ibsf`)�S+� ^ka�?rjpql`h)�D+� .662� @lkqof_rqflk�lc�Mi*%>/_�pr_qvmb&�^ka
M/*mrofkl`bmqlop�ql�qeb�`lkqoli�lc�s^p`ri^o�qlkb�fk�qeb�o^q�fpli^qba�jbpbkqbof`�
^oqbof^i�_ba+� ?o� G+�Me^oj^`li+� ..27315*32/+

Oralimef)�H+>8� P`er_boq)�M+8�M^ohfkplk)�C+B+� ^ka�Cobaelij+�?+?+� .66/^
Kbrolmolqb`qfsb�olib�lc�̂ abklpfkb�fk�`bob_o^i�fp`ebjf^+� Qobkap�Me^oj^`li+� P`f+�
.07106+112+

Oralimef)�H+>8� P`er_boq)�M+8�M^ohfkplk)�C+B+� ^ka�Cobaelij+�?+?+� .66/_� >abklpfkb�^ka�
_o^fk�fp`ebjf^+� @bob_ols^p`+�?o^fk�Jbq^_+�Obs+� 17013*036+

P^is^qlob)�@+>8�G^`l_plk)�J > 8�Q^vilo+�EB +8�Ifkabk)�G+� ^ka�Glekplk)�O+D+� .660
Jlib`ri^o�`ilkfkd�^ka�`e^o^`qbofw^qflk�lc�qeb�erj^k�>0�^abklpfkb�ob`bmqlo+
Mol`+�K^qi+�>`^a+� P`f+�RP>� 6-7.-032*.-036+

P^qqibo)�O+�^ka�Qvjf^kphf)�J+� /--.� Jlib`ri^o�jb`e^kfpjp�lc�dirq^j^qb�ob`bmqlo�
jbaf^qba�bu`fqlqluf`�kbrolk^i�`bii�ab^qe+� Jli+�Kbrol_fli+� /17.-4*./6

P^ro^)�@+>8�J^iili)�G+8�@^jbi^)�B+F+8�Iirfp)�@+� ^ka�Co^k`l)�O+� .665� >abklpfkb
ab^jfk^pb�^ka�>.� ^abklpfkb�ob`bmqlop�fkqbok^ifwb�qldbqebo�cliiltfkd�^dlkfpq*�
fkar`ba�ob`bmqlo�abpbkpfqfw^qflk+� G+�?fli+�@ebj+� /407.43.-*.43.4+
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P`elbmm)�A+A+� /--.� Rksbfifkd�qeb�crk`qflkp�lcmobpvk^mqf`�jbq^_lqolmf`�dirq^j^qb�
ob`bmqlop�fk�qeb�`bkqo^i�kboslrp�pvpqbj+� G+�Me^oj^`li+�Bum+�Qebo+� /667./*/-+

P`elbmm)�A+A� ^ka�@lkk)�M+G+� .666� Jbq^_lqolmf`�dirq^j^qb�ob`bmqlop�fk�_o^fk�crk`qflk�
^ka�m^qelildv+� Qobkap�Me^oj^`li+�P`f+� .17.0*/-+

P`eljbo)�A+C+8�J^ohp)�J+M+8�Pqbfk_bod)�D+H+8�Glekpqlk)�F+J+8�?llqeolva)�A�J+8�Olpp)�
J +O8�Mbi`)�K+G+� ^ka�Bkwj^kk)�A +O� .661� Qeb�^k^qljv�lc�qeb�mlpqboflo�
@ljjrkf`^qfkd�^oqbov�^p�^�ofph�c^`qlo�clo�fp`ebjf`�`bob_o^i�fk#o`qflk+� K+�Bkd+�G+�
Jba+� 00-7.232*.24-+

P`eo^abo)�G+8�P`eÑqw)�T+�^ka�?^oabkebrbo)�?+� .65.� Olib�lc�P*^abklpvieljl`vpqbfkb�
evaoli^pb�fk�^abklpfkb�jbq^_lifpj�fk�j^jj^if^k�eb^oq+� G+�?fl`ebj+� .63732*4-+

P`er_boq)�M+8�Oralimef)�H+>+8�Cobaelij)�?+?+� ^ka�K^h^jro^)�V+� .661� Jlari^qflk�lc�
kbosb�^ka�dif^i�crk`qflkp�_v�^abklpfkb�*�olib�fk�absbilmjbkq�lc�fp`ebjf^�a^j^db+�
Fkq+� G+�?fl`ebj+� /37.//4*./03+

P`er_boq)�M+�^ka�J^dbo)�O+� .66.� Qeb�`ofqf`^i�fkmrq�3bnrbk`v�clo�KJA>*jbaf^qba�
kbrolk^i�@^[[� cobnrbk`v�abmbkap�lk�bkaldbklrp�^abklpfkb+� Fkq+� G+�Mrofkb�
Mvofjfafkb�Obp+� /7..*.3+

P`et^oqwj^k)�O > �^ka�@failtphf)�G�> � .660� >mlmqlpfp7�Qeb�_fl`ebjfpqov�^ka�
jlib`ri^o�_flildv�lc�moldo^jjba�`bii�ab^qe+� Bkal`o+�Obs� .17.00*.2.+

Pb_^pqf^l)�>J+� ^ka�Ol_bfol)� G+>+� .663� >abklpfkb�>/�ob`bmqlo*jbaf^qba�bu`fq^qlov�
^`qflkp�lk�qeb�kboslrp�pvpqbj+� Mold+�Kbrol_fli+� 157.34*.56+

Pbd^i)�J+8�Old^tphf)�J+>+� ^ka�?^ohbo)� G+I+� .651� >�qo^kpfbkq�mlq^ppfrj�`lkar`q^k`b�
obdri^qbp�qeb�bu`fq^_fifqv�lc�̀ riqroba�efmml`^jm^i�^ka�pmfk^i�kbrolkp+� ?o^fk�Obp+�
173-1*3-6+

Pe^iibo)�@+>8�G^`nrbp)�P+� ^ka�Pebialk)�E+� .65-� Qeb�m^qelmevpflildv�lc�pqolhb7�>�obsfbt�
tfqe�jlib`ri^o�`lkpfabo^qflkp+� Prod+�Kbroli+� .17100*110+

Peb^oaltk)�J+G+� ^ka�Hkrqpbk)�I+G+P+� .663� Rkbumb`qba�kbrolmolqb`qflk�l_pbosba�tfqe�
qeb�^abklpfkb�>/^�ob`bmqlo�^dlkfpq�@DP/.35-+� Aord�Abs+�Obp+� 067.-5*..1+

Peb^oaltk)�J+G+8�E^kpbk)�>G+8�Qeljpbk)�@+8�Gradb)�J�B+� ^ka�Hkrqpbk)�I+G+P+� .662
Klsbi�^abklpfkb�^dlkfpqp7�>�pqo^qbdv�clo�pqolhb�qebo^mv+� Fk7� Pqolhb�@ifkf`^i�Qof^ip7�
Fpprbp�fk�Abpfdk�@lkar`q�^ka�>k^ivpfp+�Dolqq^)�G+8�Jfiibo)�J�M� ^ka�?r`e^k)�>J+�
%bap&+� Fkqbok^qflk^i�?rpfkbpp�@ljjrkf`^qflkp+�Tlo`bpqbo)�J^pp+� .54*/.1+
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Pefjfwr)� P+8�K^d^v^j^)�Q+8�Gfk)�H+I+8�Wer)�I+8�Ilbc#oq)�G+B+8�T^qhfkp)�P+@+8�Do^e^j)� P+E+�
^ka�Pfjlk)�O+M+� /--.� _`i*/�^kqfpbkpb�qob^qjbkq�mobsbkqp�fkar`qflk�lc�qlibo^k`b�
ql�cl`^i�fp`ebjf^�fk�qeb�o^q�_o^fk+� G+�@bob_+�?illa�Cilt�Jbq^_+� /.7/00*/10+

Pefjfwr)�E+8�Do^e^j)�P+E+8�@e^kd)�I+*E+8�Jfkqlolsf`e)�G+8�G^jbp)�Q+I+8�C^abk)�>+F+�^ka�
Tbfkpqbfk)�M+O+� .660� Obi^qflkpefm�_bqtbbk�buqo^`biiri^o�kbrolqo^kpjfqqbo�^jfkl�
^`fap�^ka�bkbodv�jbq^_lifpj�arofkd�`bob_o^i�fp`ebjf^�fk�o^qp�jlkfqloba�_v�
jf`olaf^ivpfp�^ka�j�tsl�j^dkbqf`�obplk^k`b�pmb`qolp`lmv+� ?o^fk�Obp+� 3-2700*�
1/+

Per^f_)�> � ^ka�?obhbo*Hi^ppbk)�J7J+� .664� Fkef_fqlov�jb`e^kfpjp�fk�`bob_o^i�fp`ebjf^+�
Kbrolp`f+�?fl_be^s+�Obs+� /.7/.6*//3+

Pfbpgl)�?�+H+� .66/� Mevpflildv�^ka�qob^qjbkq�lc�cl`^i�`bob_o^i�fp`ebjf^+� G+�Kbrolprod+�
447004*021+

PfbpgÇ)�?+H+�^ka�?bkdqpplk)�C+� .656� @^i`frj�cirubp)�`^i`frj�^kq^dlkfpqp�^ka�`^i`frj
obi^qba�m^qelildv�fk�_o^fk�fp`ebjf^)�evmldiv`bjf^�^ka�pmob^afkd�abmobppflk7�>�
rkfcvfkd�evmlqebpfp+� G+� @bob_+�?illa�Cilt�Jbq^_+� 67./4*.1-+

Pfbpgl)�?+H+� .642� ?o^fk�Bkbodv�Jbq^_lifpj+� Glek�Tfibv�^ka�Plkp)�Kbt�Vloh+� ./*/-+

Pfjlk)�O+M+� ^ka�Pefo^fpef)�H+� .66-� KJA>�^kq^dlkfpq�ab`ob^pbp�pqolhb�pfwb�^ka�obdflk^i
dir`lpb�jbq^_lifpj+� >kk+�Kbroli+� /473-3*3..+

Pfjmplk)�OB+8�L$Obd^k)�J+E+8�Mbohfkp)�I+J+� ^ka�Mefiifp�G+T+� .66/� Bu`fq^qlov�^jfkl
^`fa�obib^pb�colj�qeb�fp`ebjf`�o^q�`bob_o^i�`loqbu7� bccb`qp�lc�̂ abklpfkb�ob`bmqlo�
^dlkfpqp�^ka�^kq^dlkfpqp+� G+�Kbrol`ebj+� 257.350*.36-+

Pfk`i^fo)�@+A+G+8�I^Ofsf}ob)�@+D+8�Vlrkd)�G+A+8�@^pp)�@+B+8�?^iatfk)� P+>�^ka�M^ohfkplk)
C+B+� /---� Mrofkb�rmq^hb�^ka�obib^pb�fk�o^q�diflj^�`biip+� G+�Kbrol`ebj+� 427.2/5*�
.205+

Pliibsf)�>+� .653� @^oafls^p`ri^o�bccb`qp�lc�̂ abklpfkb�fk�j^k7�Mlppf_ib�`ifkf`^i�
fjmif`^qflkp+� Mold+�Kbrol_fli+� /470.6*012+

Plffj^pef)�E+8�P^fal)�Q+@+�^ka�Prwrhf)�H+� .661� Kbt�bo^�lc�̀ ^im^fk�obpb^o`e7�Afp`lsbov�
lc�qfpprb�pmb`fco`�`^im^fkp+� CB?P�Ibqq+� 0107.*2+

Pq^dif^kl)�K+B+8�M|obw*MfkwÇk)�J +>�Jlphltfqw)�J +>�^ka�Er^kd)�M+I+� .666� Cl`^i�
fp`ebjf`�mob`lkafqflkfkd�fkar`bp�o^mfa�qlibo^k`b�ql�jfaaib�`bob_o^i�^oqbov�
l``irpflk�fk�jf`b+� G+�@bob_+�?illa�Cilt�Jbq^_+� .67424*43.+
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Pq^j_^rde)�H+8�G^`l_plk)�H+>+8�GÄ^kd)�G+I+�^ka�If^kd)�?+Q� .664� >�klsbi
`^oaflmolqb`qfsb�crk`qflk�lc�̂ abklpfkb�>.�^ka�>0�ob`bmqlop�arofkd�molilkdba�
pfjri^qba�fp`ebjf^+� >j+�G+�Mevpfli+�Eb^oq�@fo`+� /40�7E2-.*E2-P+

Pqolejbfbo)�D+O+8�Obmmboq)�P+J+8�Ibk`bo)�T+F+� ^ka�J^a^o^)�G+I+� .662� Qeb�>/_
^abklpfkb�ob`bmqlo�jbaf^qbp�`*>JM�obpmlkpbp�ql�^abklpfkb�ob`bmqlo�^dlkfpqp�fk�
erj^k�fkqbpqfk^i�bmfqebif^+� G+�?fli+�@ebj+� /4-7/054*/061+

Pmfo^)�J+B+8�Lobk)�O 8�Aloj^kk)�> 8�Alrw)�K+�^ka�Ibs)�P+� /--.� @^i`frj)�molqb^pb�
^`qfs^qflk�^ka�`vqlphbibqlk�objlabiifkd�rkaboifb�doltqe�`lkb�cloj^qflk�^ka�
kbrolk^i�obdri^qflk+� @bii�Jli+�Kbrol_fli+� /.726.*3-1+

Pq^qfpqf`p�@^k^a^+� /---� Eb^oq�^ka�Pqolhb�Afpb^pb7�Nrf`h�C^`qp+�
eqqm7,,ttt+epc�̂ _,eoqpq^qp+eqji+

Prppj^kk)�J�P+8�?r`ej^k)�Q+D+�^ka�?rihbv)�D+?+� .656� Cobb�o^af`^i*jbaf^qba�
obmbocrpflk�fnrov7�Qeb�crka^jbkq^i�jb`e^kfpj�^ka�fqp�mlqbkqf^i�clo�`ifkf`^i
^mmif`^qflk+� Fk7�Cobb�O^af`^ip+�Afpb^pba�Pq^qbp�^ka�>kqf*O^af`^i�Fkqbosbkqflkp+�
Of`b*Bs^kp)�@+� %ba&�Of`ebifbr)�Ilkalk+� .0*23+

Prqeboi^ka)�D�8�?lpb)�O+8�Ilrt)�A+� ^ka�Mfkphv)�@� .66.� Dil_^i�bibs^qflk�lc�_o^fk
prmbolufab�afpjrq^pb�^`qfsfqv�cliiltfkd�clob_o^fk�fp`ebjf^+� Kbrolp`f+�Ibqq+�
./57.36*.4/+

Prwrhf)�T+>+�>ka�>j^o^i)�A�D� .661^� Qlmldo^mef`�lod^kfw^qflk�lc�qeb�ob`fmol`^i�
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