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<aZim^k�Hg^

Bgmkh]n\mbhg

-*-� Hbe�Zg]�ma^�phke]�iherf^k�fZkd^m

@roobkq� ^ka� crqrob� doltqe� lc�qeb� tloia� b`lkljv�tfii� mi^`b� ^aafqflk^i� pqobppbp� lk� lro�

obplro`b*e^pba� bkbodv� ^ka� j^krc^`qrofkd� pb`qlop+� B`lkljf`� doltqe� jlabip� clo� qeb� ?OFD�

`lrkqofbp)� %?o^wfi)� Orppf^)� Fkaf^� ^ka�@efk^&� molgb`q� qe^q� qldbqebo� qebv�tfii�mlppbpp� ^k� b`lkljv�

dob^qbo�qe^k� qeb�Rkfqba� Pq^qbp� ^ka� qeb� absbilmba�Brolmb^k�k^qflkp�_v�/-2-+[� ?v�/-/2)� ^klqebo�

/--�jfiiflk�mblmib�tfqe� fk`ljbp� fk� bu`bpp� lc�!�.2)---,vb^o�tfii�_b� fk`lomlo^qba� fkql� qeb�tloia�

b`lkljv)� ^�krj_bo�dob^qbo�qe^k� qeb� `roobkq� `lj_fkba�mlmri^qflkp� l c�Dboj^kv)� Co^k`b� ^ka� qeb�

Rkfqba�Hfkdalj+[� Qebpb�molgb`qflkp� e^sb� ^iob^av�ebbk�j^kfcbpqfkd� fk� ^rql� p^ibp)� ^p� >jbof`^k�

^rql�df^kq�Dbkbo^i�Jlqlop� p^t�alr_ib�afdfq� fk`ob^pbp� fk�p^ibp� fk�Orppf^)�?o^wfi� ^ka�@efk^�fk�qeb�

/-.-�cfp`^i�vb^o+�>aafqflk^iiv)� clo�qeb�cfopq�qfjb�fk�fqp� .-/�vb^o�efpqlov�DJ�plia�jlob�sbef`ibp�fk�

@efk^�qe^k�fk�fqp�aljbpqf`�j^ohbq+[�Rkcloqrk^qbiv)� qefp�doltqe�fp� i^odbiv�abmbkabkq�lk�mbqolibrj�

obplro`bp+



Qeb�mof`b�l c�qefp�bum^kaba�lfi�abmbkabk`v�fp�pqbbm)� ^p�fk`ob^pba�`lkprjmqflk�tfii�croqebo�

e^pqbk� qeb� abmibqflk� l c� dil_^i� lfi� obpbosbp)� ^ka� bumlpb� mofpqfkb� k^qro^i� bksfolkjbkqp� ql�

`lkq^jfk^qflk+� Qeb� lk`ljfkd� ^oofs^i� l c� mb^h� lfi� %qeb� j^ufjrj� ^`efbs^_ib� o^qb� lc� dil_^i�

mbqolibrj� buqo^`qflk&)� ^ka� ptfcqiv� ab`ifkfkd� afp`lsbofbp� lc� crqrob� obpbosbp� kb`bppfq^qbp� ^k�

^a^mq^qflk�ql�aofiifkd�^ka�buqo^`qfkd�colj�ibpp�`lksbkqflk^i�plro`bp+[�Rk`lksbkqflk^i�lfi�plro`bp�

fk`irab�lfi�pe^ibp�lo�p^kap)� `l^i�lo�_flj^pp*_^pba�ifnrfa�prmmifbp)� ^p�tbii�^p�qelpb�ifnrfap�^ofpfkd�

colj�qeb�`ebjf`^i�mol`bppfkd�l c�k^qro^i�d̂ p+ [

Qeb� bum^kpflk� l c�qeb�>qe^_^p`^�lfi� p^kap� ^ka� qeb� ob`bkq� Dric�lc�Jbuf`l� pmfii� fiirpqo^qb�

qeb� fkebobkq� a^kdbop� l c�fk`ob^pfkd�molar`qflk� l c�pl*`^iiba� rk`lksbkqflk^i� lfip+$'� Qeb� i^odbpq� lc�

qebpb� `e^iibkdbp� _bfkd� qeb� prmobjbiv� i^odb� ofphp� l c� qboobpqof^i� ^ka� t^qbo� `lkq^jfk^qflk� colj�

proc^`b�jfkfkd� kqbd^molgb`qp)[� ^ka� qeb� afccf`riqv� l c�e^kaifkd� `^q^pqolmef`� _iltlrqp� ^q� buqobjb�

abmqep� lo�rkmobaf`q^_ib� bksfolkjbkqp+[�Tfqe�obpmb`q� ql� qeb�Dric�l c�Jbuf`l� pmfii)� qeb� qlq^i� `lpqp�

l c�qefp� afp^pqbo� ^ob� mo^`qf`^iiv� fk`^i`ri^_ib� tebk�_lqe� b`lkljf`� ^ka� bksfolkjbkq^i� c^`qlop� ^ob�

`lkpfaboba+� Clodlqqbk� ^jlkdpq� qeb� qeb� p`^ib� l c� qefp� afp^pqbo� fp� qeb� mlkabolrp� slirjbp� lc�

`ebjf`^i� afpmbop^kq� rpba� ql� bifjfk^qb� qeb� proc^`b� pif`hp+� Fk� j^kv� `^pbp� qeb� bksfolkjbkq^i�

fjm^`qp� l c�qebpb� afpmbop^kqp� ^ob� klq� hkltk)� ^ka�j^v� lkiv�_b� obsb^iba�j^kv� vb^op� colj� klt+�

Riqfj^qbiv)� fk`ob^pba�i^ka)�t^qbo�^ka�^qjlpmebof`�mliirqflk�^ob�^ii�ql�_b�bumb`qba�colj�fk`ob^pbp�

fk�aofiifkd�^ka�obcfkbov�^`qfsfqv)� ^p�tbii�^p�qeb�^ppl`f^qba�^``fabkqp�^ka�pmfiip+

Qeb� lfi� fkarpqov� fp� klq� ifjfqba� pqof`qiv� ql� crbip+� Qeb� bklojfqv� lc� qeb� mbqol`ebjf`^i�

mi^pqf`p� fkarpqov�fp� ibpp�tbii�hkltk�_rq�kb^oiv�bnr^i� fk�mlqbkqf^i� fjm^`q+� Lsbo� .."�lc�^�qvmf`^i�

_^oobi� l c�RP� lfi� fp� `lksboqba� ql�mbqol`ebjf`^ip)�tef`e�j^v�qebk�_b�rpba� fk� qeb�molar`qflk�l c�^�

tfab� s^ofbqv� lc� mlivjbo)� bi^pqljbo� lo� cf_olrp� j^qbof^ip+[� Qebpb� j^qbof^ip� ^ob� buqobjbiv�

pr``bppcri)� _lqe� fk� qbojp� lc�rqfifqv� ^ka� b`lkljf`p+� Qebv� ^ob� l_pbosba� fk� ^ii� c^`bqp� l c�jlabj



ifsfkd� fk`irafkd)� _rq� klq� ifjfqba� ql)� qbuqfibp)� clla� m^`h^dfkd)� bib`qolkf`p)� qlvp� ^ka� ^rql� m^oqp+'�

Bpqfj^qbp� clo� tloiatfab� mi^pqf`p� molar`qflk� prddbpq� lsbo� /--� _fiiflk� mlrkap� fp� molar`ba�

^kkr^iiv)� ^ka� qe^q� >jbof`^kp� ^ilkb� afp`^oa� .--� _fiiflk� mi^pqf`� _^dp� mbo� vb^o)� lo� olrdeiv� .+2�

_fiiflk� mlrkap+[� Qeb� tfabpmob^a� ^mmif`^qflk� l c� mi^pqf`p� efkdbp� lk� ^k� ^_fifqv� ql� j^fkq^fk�

jb`e^kf`^i� fkqbdofqv)� tefib� obj^fkfkd� ifdeqtbfdeq� ^ka� `lpq*bccf`fbkq+� Fq� j^v� _b� ^odrba� qe^q�

mi^pqf`p�mbocloj� qebfo� crk`qflk� qll� tbii)� ^p� qebv�e^sb�_b`ljb� i^odbiv�afpmlp^_ib+� Qefp�mlpq*ifcb�

me^pb)� tebob� molar`qp� j^ab� colj�mbqol*_^pba�j^qbof^ip� ^ob� afp`^oaba� ql� i^kacfii� fp� m^oqf`ri^oiv�

a^j^dfkd� ql� qeb� bksfolkjbkq+� Mlppbppfkd� buqobjbiv� ilkd� ifcbqfjbp)� qebpb� j^qbof^ip� j^v� q^hb�

erkaobap� l c�vb^op� ql� abdo^ab)� ib^sfkd� obpfar^i� t^pqb� tfqe� kl� obrp^_ib� _bkbcfqp+� Qefp� obpfar^i�

t^pqb� `^k�`^rpb�e^oj�ql� ^kfj^i� ifcb)� fk`irafkd�krjbolrp� pmb`fbp�l c�_foap)� cfpe�^ka�lqebo�j^ofkb�

ifcb)�_lqe�afob`qiv�^ka�fkafob`qiv+

>aafqflk^iiv)� kbt� bsfabk`b� e^p� `ljb� ql� ifdeq� `lk`bokfkd� qeb� p^cbqv� clo� erj^k�

`lkprjmqflk� ^ka� rpb� l c� molar`qp� `lkq^fkfkd� meqe^i^qbp)'ê ê[� ^� `ljjlk� mi^pqf`fwbo� qe^q� ^aap�

cibuf_fifqv�^ka� ilkdbsfqv�ql�mi^pqf`�j^qbof^ip+� Ob`bkq�obpb^o`e�e^p� peltk�qe^q�qebpb�j^qbof^ip� `^k�

e^sb� pboflrp� eb^iqe� bccb`qp)� fk`irafkd� fk`ob^pba� ofphp� l c� ^rqfpj� fk� `efiaobk)� qeb� lkpbq� lc�

mob`l`flrp�mr_boqv)� ^ka�e^p� bsbk�_bbk�ifkhba�ql�qeb�l_bpfqv�bm fa bj f` +T fqe �^ii�l c�qebpb�c^`qlop�

`lkpfaboba)� fq� fp� `ib^o� qe^q� `lpq*bccf`fbkq)� k^qro^i� ^ka� klk*qluf`� ^iqbok^qfsbp� ql� mbqol`ebjf`^i�

mi^pqf`p�tlria�_b�^�dob^q�_llk�ql�qefp�fkarpqov+



-*.� ;bh]^`kZ]Z[e^�ieZlmb\l

Fk�pbbhfkd�lrq�plirqflkp�ql� qebpb�mol_ibjp)�j^`oljlib`ri^o�obpb^o`e�e^p�fksbpqba�eb^sfiv�

fk� qeb� doltfkd� cfbia� l c� _flabdo^a^_ib� j^qbof^ip+� Fc� _flabdo^a^_ib� pr_pqfqrqbp� tfqe� pfjfi^o�

molmboqfbp�ql�lfi*_^pba�mlivjbop�`^k�_b�clrka)� qebk�qlq^i�t^pqb�`^k�_b�ab`ob^pba�^ka�q_b�obif^k`b�

lk� klk*obkbt^_ib� cbbapql`hp� tfii� _b� ibppbkba+� Qo^afqflk^i� obpb^o`e� fk� _flabdo^a^_ib�j^qbof^ip�

e^p� cl`rpba�lk�j^qbof^ip�pr`e�^p�`lii^dbk�^ka�`_fqfk)�_flj^qbof^ip�qe^q�^ob�abofsba�colj�mi^kq�^ka�

^kfj^i� ifcb+$ '� Qebpb� _bdfkkfkdp� e^sb� bslisba� ql� ^iilt� clo� obpb^o`e� fk� qeb� ^ob^� l c� pvkqebqf`�

_flabdo^a^_ib�mlivjbop�ql�rqfifwb�^�jlob�afob`qba�`ebjf`^i�^mmol^`e+

Qeb�^_fifqv�l c�pljb�mlivjbop� ql�abdo^ab�sf^�k^qro^i�m^qet^vp� fp�klq�^�kbt�mebkljbklk)�

^p� mliv%b*`^moli^`qlkb&� %M@I&)� ^� mlivbpqbo� abofsba� colj� mbqol`ebjf`^ip)� t^p� hkltk� ql�

ab`ljmlpb� fkql� b`l*cofbkaiv� _vmolar`qp� fk� _fl^`qfsb� bksfolkjbkqp� pr`e� ^p� plfi� ^p� b^oiv� ^p�

.640+$[�S^oflrp�lqebo�mlivbpqbop)� pr`e�^p�mliv%Ä*s^iboli^`qlkb&� %MSIL&)$[�^ka�mliv%qofjbqevibkb�

`^o_lk^qb&� %MQJ@&)$[� e^sb� ^ipl� afpmi^vba� _flabdo^a^_fifqv)� j^hfkd� qebj� prfq^_ib� èdobbk�

j^qbof^iê� pr_pqfqrqbp�fk�j^kv�^mmif`^qflkp�`roobkqiv�rqfifwfkd�klk*_flabdo^a^_ib�mlivjbop�pr`e�^p�

mlivpqvobkbp�%MP&�^ka�mliv%bqevibkb&�qbobmeqe^i^qbp�%MBQ&+

>iqelrde� ^k� fjmolsbjbkq� tfqe� obpmb`q� ql� t^pqb� e^kaifkd)� qebpb� j^qbof^ip� al� klq� criiv�

^aebob� ql� qeb� mofk`fmibp� l c� dobbk� `ebjfpqov� %^� pbq� l c� molql`lip� ^ppl`f^qba� tfqe� b`l*cofbkaiv�

mol`bppbp&)� ^p� qebv�^ob�klq�abofsba� colj�k^qro^i� ^ka�obkbt^_ib� plro`bp+� Qeb� dob^qbpq� pqbm� fk� qeb�

absbilmjbkq�lc�qoriv� èdobbkê� _flmi^pqf`p� fp� qeb�absbilmjbkq�lc�mlivjbop� colj�mi^kq�j^qbof^ip�lo�

jf`ol_f^i� plro`bp+� Qeb� qtl� i^odbpq� `i^ppbp� lc�qebpb� dobbk� pvkqebqf`� _flabdo^a^_ib�mlivjbop� ^ob�

mliv%evaoluvi&�^ih^kl^qbp�%ME>&p)�l c�tef`e�mliv%0*evaoluv_rqvo^qb&�fp�qeb�jlpq�`ljjlk)$Ñ�^ka�

s^oflrp� k^qro^i� mlivbpqbop+� Qeb� jlpq� `ljjbo`f^iiv� obibs^kq)� ^ka� lc� dob^qbpq� fkqbobpq� ql� lro



obpb^o`e�dolrm� fp�mliv%i^`qf`� ^`fa&,[$[Å�MI>�qb`eklildv�fp� c^o�colj�kbt)�_rq�`e^kdfkd� fkarpqof^i�

fkqbobpqp� e^sb�j^ab� fq� lkb� l c�qeb� c^pqbpq� doltfkd� cfbiap� l c�pvkqebqf`� `ljmlpq^_ib�j^qbof^ip+� Fk�

^aafqflk�ql�_bfkd�_flabdo^a^_ib)�MI>�fp�^ipl�^�_fl^ppfjfi^_ib�j^qbof^i�p^cb� clo�rpb�fk�q_b�jbaf`^i�

^ka� clla� pb`qlop+� Lofdfk^iiv� cl`rpba� fk� q_b�_fljbaf`^i� cfbia)� MI>�e^p� ilkd�_bbk�rqfifwba� fk� q_b�

molar`qflk�l c�prqrobp)[$� pqbkqp[[� ^ka�qfpprb�p`^ ccl ia p+Q ebpb �prqrobp)�q_b�cfopq�_fljbaf`^i�absf`bp�

abofsba� colj� MI>� ^ka� mliv%div`lif`� ^`fa&� _il`h� `lmlivjbop� kbba� klq� _b� objlsba� colj� q_b�

_lav)[ [� ^ka� ^ob� abdo^aba� qeolrde� _flildf`^i� m^qet^vp� ql� _bkfdk� j^qbof^ip8� t^qbo� ^ka� `^o_lk�

aflufab+� P`obtp� ^ka� _lkb� mfkp� abofsba� colj� MI>� e^sb� bifjfk^qba� q_b� kbba� clo� ^k� fks^pfsb�

pb`lka^ov� prodbov)� ^p� qebv� abdo^ab� fk� `lkgrk`qflk� tfqe� q_b� eb^ifkd� mol`bpp+[[� Q_b� i^`qfab�

jlkljbo)� s^oflrp� lqebo� `v`if`� bpqbop� ^ka� q_b� obpriqfkd�mlivbpqbo�mlivjbop� ^ob� peltk� fk�Cfdrob�
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?b`nk^�-*-*�S^oflrp�mlivbpqbop�qe^q�mlppbpp�abpfo^_ib�_flabdo^a^_fifqv�molmboqfbp+



Obar`qflkp� fk� qeb� molar`qflk� `lpqp� l c�MI>� j^qbof^ip� e^sb� lmbkba� rm� kbt� ^sbkrbp� fk�

m^`h^dfkd� ^ka� qbuqfibp+� Qeb� clla�m^`h^dfkd� pb`qlo�klt� `lkpfpqp� l c�lsbo�4-"� lc�qeb� i^`qf`� ^`fa�

j ^ o h b q ) ^ k a � fp� `lkqfkrfkd� ql� qobka� rmt^oap)� tfqe� ^kkr^i� doltqe� o^qbp� bu`bbafkd� .2"+� Qebpb�

^mmif`^qflkp� fk`irab� afkkbot^ob)� clla� to^mp)� m^`h^dfkd)� peofkh� to^m)� _lqqibp)� `rmp� ^ka� qo^vp+�

Qeb� jlpq� sfpr^i� obmobpbkq^qflk� l c� MI>� j^qbof^ip� fp� fk� rpb� ^p� _^dp� clo� Prk� @efmpÜ� _o^ka�

jriqfdo^fk� `efmp+� Bum^kpflk� fk� qeb�jbaf`^i� cfbia� fk`irabp� qeb�j^krc^`qrofkd� l c�lmbo^qfsb� cfbia�

pebbqp)� prodf`^i� j^php)� _ilrpbp)� aobppfkd� ^ka� `ljmobppbp)� fk� ^aafqflk� ql� qelpb� j^qbof^ip�

jbkqflkba� b^oifbo+� Qeb� ^aafqflk^i� _bkbcfqp� l c� qebpb� j^qbof^ip� fk`irab� qebfo� ^_fifqv� ql� ^slfa�

`lkq^jfk^qflk�^ka�mobsbkq�pb`lka^ov�phfk�ob^`qflkp+

>�klsbi�olib� clo�MI>�j^qbof^ip� fp� cl`rpba�lk�qebfo�rpb�^p�`lkqoliiba�aord�abifsbov�sb`qlop+�>�

aord�lo�_fl�̂ `qfsb� ^dbkq�fp�bk`^mpri^qba�tfqefk�qeb�mlivjbo�j^qofu� ^ka�fjmi^kqba�pr_`rq^kblrpiv�

lo�m^oqf`ifwba�^ka�abifsboba�_v�fkgb`qflk+�>p�qeb�mlivjbo�j^qbof^i�abdo^abp� qeb�^dbkq�fp�abifsboba�

ql� qeb�_illapqob^j�lsbo�^k�buqbkaba�mbofla�l c�qfjb+� Lo^i�lo�k^p^i� ^ajfkfpqo^qflk�lc�aord*il^aba�

MI>�k^klm^oqf`ibp�fp�sfbtba�^p�^�jbqela�clo�jlob�pmb`fcf`�q^odbqfkd�l c �̂ �_flildf`^i�q^odbq�pfqb+[[

-*/� Iher$eZ\mb\�Z\b]%6�Lrgma^lbl(�f^\aZgblf�Zg]�]^`kZ]Zmbhg

Crbiifkd� qeb� doltqe� fk� MI>� obpb^o`e� fp� fqp� ab`ob^pba� bksfolkjbkq^i� cllqmofkq)� ^p� qeb�

mlivjbofw^_ib� jlkljbo� 0)3*afjbqevi*i)1*aflu^k*/)2*aflkb)� %i^`qfab� lo� I>&� fp� abofsba� colj�

i^`qf`� ^`fa)� ^�molar`q� qe^q�j^v�_b� cbojbkqba� colj� qeb� prd^op� l c�s^oflrp� `riqfs^_ib�mi^kqp+� Tfqe�

fjmolsbjbkqp� ql� qeb�kb`bpp^ov�fkco^pqor`qrob� clo� qeb�j^krc^`qrofkd� ^ka�mol`bppfkd�l c�MI>)� qeb�

`lpq�l c�MI>�j^qbof^ip�e^p�ao^pqf`^iiv�ab`ob^pba)�lmbkfkd�rm�kbt�^sbkrbp�l c�rpb�e`TOP�]_[\L!$
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P`ebjb�.+.+�I^`qf`�^`fa�^ka�qeb�pqboblfpljbop�l c�i^`qfab,[

@roobkqiv)� qeb� tloiaêp� i^odbpq� molar`bo� l c�MI>� fp� K^qrob�Tlohp� II@)� ^� pr_pfaf^ov� lc

@^odfii� Alt� Mlivjbop� II@)� _^pba� fk� ?i^fo)� KB+� ?l^pqfkd� ^� 0--� jfiiflk� qlk� `^m^`fqv+

K^qrob�Tlohp� MI>)� plia� rkabo� qeb� _o^kaba� k^jb� FkdblÜ)� fp� abofsba� colj� qeb� abuqolpb� e[#

dir`lpb&� buqo^bqba� colj� `lj)� tef`e� fp� qebk� cbojbkqba� ql� molar`b� i^`qf`� ^`fa+� Qefp� i^`qf`� ^`fa

j^v� qebk� _b� rpba� ql� cloj� i^`qfab+� K^qrob�Tlohp� `i^fjp� qe^q� qebfo� j^qbof^ip� ^ob� qeb� cfopq

dobbkelrpb*d^p�kbrqo^i�mlivjbop�bsbo�molar`ba)� ^ka�qe^q�qeb�molbbpp�rqfifwbp�35"�ibpp� clppfi� crbi

bkbodv�qe^k�qo^afqflk^i�mi^pqf`p+[[

Mliv%i^`qf`� ^`fa&� %MI>&� fp� qvmf`^iiv� pvkqebpfwba� sf^� ^� blkabkp^qflk� mlivjbofw^qflk� lc�

i^`qf`� ^`fa)� lo� ^� ofkd*lmbkfkd�mlivjbofw^qflk� l c�i^`qfab� %OLM&� %P`ebjb� .+/&+� Qeb� `lkabkp^qflk�

mol`bpp� rqfifwbp� ^k� ^wblqolmf`� abevao^qfsb� olrqb� ql� molar`b� MI>)[[� obnrfofkd� i^`qf`� ^`fa)� efde�

qbjmbo^qrobp� ^ka�efde�_lfifkd�mlfkq�plisbkqp� ql�molar`b�efde�jlib`ri^o�tbfdeq�MI>�qeolrde�qeb�

bifjfk^qflk�l c�t^qbo+� Qefp�jbqela� fp� ^k�rk`lkqoliiba�mol`bpp)� vfbiafkd�mlivjbop�l c�fk`lkpfpqbkq�

molmboqfbp)� k^jbiv�s^of^_ib�jlib`ri^o�tbfdeqp)� %Jk�#�Jt&� %Cfdrob� .+/&� ^ka�^�_ol^a�afpqof_rqflk�

l c�qebpb�jlib`ri^o�tbfdeqp�%mlivafpmbopfqv)�MAi&+['[
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?b`nk^�.+/+�J^qebj^qf`^i�obmobpbkq^qflk�lc�Jk)�Jt�^ka�MAF)�tebob�K)�fp�qeb�krj_bo�l c�mlivjbo�
jlib`ribp�tfqe�j^pp�J)+

Qeb� lqebo�tfabiv� rpba�jbqela� fkslisbp� qeb� rpb� lc�`^q^ivpqp� ql� mbocloj� OLM+[$� >p� qeb�

aofsfkd�clo`b�clo�qefp�mol`bpp�fp�qeb�bifjfk^qflk�lc�ofkd�pqo^fk�fq�obnrfobp�ibpp�e^ope�`lkafqflkp�qe^k�

qeb� `lkabkp^qflk�jbqela+� >iqelrde� ^� pfu*jbj_boba� ofkd)� i^`qfab� mlppbppbp� dob^qbo� ofkd� pqo^fk�

qe^k� ^k^ildlrp� pfu*jbj_boba� ofkdp� %`v`ilebu^kb� mlppbppbp� kl� qlq^i� pqo^fk&� arb� ql� fqp� rkrpr^i�

dbljbqov�fjmlpba�_v�qeb� qtl� bpqbo� ifkh^dbp+[[�Qeb� bpqbo�dolrmp� ^ob�kb^oiv�mi^k^o)�tef`e� clo`bp�

qeb�ofkd�fkql� ^k�^qvmf`^i� phbt*_l^q�`lkcloj^qflk�tebob_v�qeb�jbqefkb�molqlkp�^ob� clrka�^q�^uf^i�

mlpfqflkp�^ka�qeb�jbqevi�dolrmp�^ob� il`^qba�^q�bnr^qlof^i�mlpfqflkp+�Qeb�pq^ka^oa�bkqe^imv�%>EcÅ&



lc�qeb�ofkd*lmbkfkd�mlivjbofw^qflk�fp�*/0�HG�j l c Y �tfqe�^�pq^ka^oa�bkqolmv�%PÅ&�l c�*1-�G�H$[�jlc

.� 00

Fkarpqof^iiv� mobm^oba� i^`qfab� fp� abofsba� colj� i^`qf`� ^`fa)� tef`e� cfopq� rkabodlbp� ^�

`lkabkp^qflk�ql� cloj�^�ilt�jlib`ri^o�tbfdeq�mobmlivjbo)�tef`e�fp� pr_pbnrbkqiv�abmlivjbofwba�

ql� cloj� i^`qfab,$[� %P`ebjb� .+0&� Rmlk�mrofcf`^qflk)� qeb� i^`qfab�j^v�rkabodl� qeb� `^q^ivwba�OLM�

mol`bpp� ql� cloj�MI>� lc�efde�jlib`ri^o�tbfdeq+� Qfk%Fi&� /*bqeviebu^kl^qb� fp� qeb� `^q^ivpq� qe^q� fp�

qvmf`^iiv�bjmilvba�ql� pvkqebpfwb� fkarpqof^i�MI>+� Qeb�^as^kq^dbp�l c�qefp�jbqela�^ob�qeb� ^_pbk`b�

lc�plisbkqp)� ^p� ^ii� mol`bppbp� j^v�_b� `^oofba� lrq� fk� qeb�jbiq� %jbiqfkd� mlfkq� l c�o^`*i^`qfab� ..3*�

..6Å@&)� ^ka� qeb� bke^k`ba� mlivjbo�molmboqfbp� qe^q�jbq^i*jbaf^qba�OLM� ^ccloap)� `lkqoliiba�Jk
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>iqelrde� qebpb� lod^kljbq^iif`� qfk� `^q^ivpqp� ^ob�efdeiv� pr``bppcri� ^q� qeb�OLM� lc�i^`qfab)�

qebv� ^ob�klq� qeb� lkiv�jbqelap+� B kw vj^ q f ` ) ^ k f lk f ` ) ` ^ q f l k f ` $ [ $ $ $ [ [ � ^ka� lod^kl`^q^ivqf`$'[$[$ê�

mol`bppbp� e^sb� ^ii� _bbk� bjmilvba� fk� qeb� pvkqebpfp� l c�MI>+� >ii� l c�qebpb�jbqelap� ^ka� `^q^ivpqp�

e^sb�_bbk�rqfifwba�ql� cloj�MI>�tfqe�jlob�`lkpfpqbkq�mlivjbof`�molmboqfbp�tebk�`ljm^oba�ql�qeb�

`lkabkp^qflk� mlivjbofw^qflk� jbqela+� Qeb� riqfj^qb� dl^i� lc� qebpb� OLM� mol`bppbp� _bfkd� qeb�

ob^ifw^qflk�lc�̂ �ifsfkd�mlivjbofw^qflk+

Ifsfkd�mlivjbofw^qflkp�j^v�_b�`lk`fpbiv�abcfkba�^p�ç^�`e^fk�mlivjbofw^qflk�colj�tef`e�

`e^fk�qo^kpcbo�^ka� Xb^oivZ� `e^fk�qbojfk^qflk�^ob�^_pbkq+� Fk�j^kv�`^pbp)� qeb�o^qb�l c �̀ e^fk�fkfqf^qflk�

fp� c^pq�`ljm^oba�tfqe�qeb�o^qb�l c �̀ e^fk�molm^d^qflk)�pl�qe^q�qeb�krj_bo�l c�hfkbqf`*`e^fk�`^oofbop�fp�

bppbkqf^iiv�`lkpq^kq� qeolrdelrq� qeb�mlivjbofw^qflk+é[[� Fq� qebk�cliiltp� qe^q� fc �^�mlivjbofw^qflk� fp�

qoriv� ifsfkd)� ^ka� cliiltp� qebpb� `ofqbof^)� qe^q� qeb�jlib`ri^o�tbfdeq� afpqof_rqflk� %MAF&� fp� rkfcloj)�

^ka� qe^q� qeb�o^qb� l c�`lkprjmqflk�l c�jlkljbo� fp� `lkpq^kq+� Qefp�tfii�molar`b� ^� ifkb^o� fk`ob^pb� fk�

jlib`ri^o�tbfdeq�tfqe� `lksbopflk+� Fk� ^aafqflk)� qeb� ^_pbk`b� lc�qbojfk^qfkd� bsbkqp� pelria� ^iilt�

clo�qeb�obpq^oqfkd�l c�qeb�mlivjbofw^qflk�rmlk�^aafqflk�l c�jlob�jlkljbo�^cqbo�fq�e^p�mol`bbaba�ql�

.--�mbo`bkq�`ljmibqflk+

Absf^qflk�colj�qebpb�qeblobqf`^i�`lkpqo^fkqp�fk�MI>�pvkqebpfp�fp�j^fkiv�arb�ql�qeb�mol`bpp�

l c�qo^kpbpq|ofcf`^qflk)�tef`e� fp� qeb�mobaljfk^kq� `e^fk� qo^kpcbo�jb`e^kfpj� fk� qeb�mlivjbofw^qflk�

l c�i^`qfab+[[�Qo^kpbpq|ofcf`^qflk�j^v�l``ro�sf^�^k�fkqbojlib`ri^o�lo�^k�fkqo^jlib`ri^o�jb`e^kfpj+�

Fkqo^jlib`ri^o� qo^kpbpq|ofcf`^qflk� l``rop� sf^� ^� _^`h*_fqfkd� jb`e^kfpj� tef`e� obpriqp� fk� qeb�

cloj^qflk� lc� ^� peloqbkba� ifkb^o� `e^fk� ^ka� ^� `v`if`� mlivjbo+� Qefp� l``rop� qeolrde� ^� `^o_lkvi�

luvdbk�ob^`qfkd�tfqe�qeb�jbq^i*^ihlufab�_lka+� Fk�fkqbojlib`ri^o�qo^kpbpq|ofcf`^qflk)� qeb�mlivjbo�

bkap�l c�qtl�`ilpbiv�^ppl`f^qba�`e^fkp�rkabodl� ^�o^kalj�bu`e^kdb�qe^q�molar`bp�qtl�kbt�`e^fkp�

tfqe�ibkdqep�kf� :� è>ofl� ^ka�k/�:�%kl�(�EC!"�tebob�kl� fp�qeb�lofdfk^i�`e^fk�ibkdqe)� ^ka�kf)�"�^ob�qeb
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`e^fk� ibkdqep� ^cqbo� qo^kpbpq|ofcf`^qflk� e^p� l``rooba+� ?lqe� l c� qebpb� jb`e^kfpjp� tfii� ib^a� ql� ^�

_ol^abkfkd�l c�MAF+�Qefp�`lk`bmq�fp�fiirpqo^qba�fk�Cfdrob� .+0+

OL

J LO
'

OL

Fkqbojlib`ri^o

OL

?b`nk^�-*/(�Fkqo^jlib`ri^o�^ka�fkqbojlib`ri^o�qo^kpbpq|ofcf`^qflk�jb`e^kfpjp�qe^q�j^v�l``ro�
arofkd�qeb�mlivjbofw^qflk�l c�i^`qfab+

>klqebo�mol`bpp�tef`e� `^rpbp� absf^qflk� colj� qorb� ifsfkd�_be^sflro� fp� qbojfk^qflk+� Qefp�

mol`bpp� rpr^iiv� obpriqp� colj� qeb� ab`ljmlpfqflk� lc�qeb� `^q^ivpq� lo� qeb� fkqolar`qflk� lc�^� molqlk�

plro`b� %E/L� lo� OLE&� fkql� qeb� mlivjbofw^qflk� jfuqrob+� >slfa^k`b� l c�qebpb� jb`e^kfpjp� tfii�

moljlqb� ifsfkd� _be^sflro� tef`e� fp� abpfo^_ib� clo� qeb� mob`fpb� `lkqoli� l c�jlib`ri^o� tbfdeqp� sf^�

`^q^ivpq)�jlkljbo�^ka� fkfqf^qlo�il^afkdp� qe^q�fq�lccbop)� ^p�tbii� ^p� ob^`qflk�qfjbp� qe^q� ^ob�mpbral*

ifsfkd�tfqe�obpmb`q�ql�`lksbopflk+

Qeb� ifsfkd� jb`e^kfpj� lc�MI>� cloj^qflk� %clo�jbq^i� jbaf^qba� OLM� mol`bppbp&� fp� jlpq�

lcqbk� qelrdeq� ql� mol`bba� qeolrde� qeb� `l*loafk^qflk� fkpboqflk�jb`e^kfpj� %P`ebjb� .+1&+� >p� qeb
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k^jb� fjmifbp)� qeb� cfopq� pqbm� l c�qefp�jb`e^kfpj� fp� qeb� `l*loafk^qflk�l c�^� i^`qfab�jlkljbo�ql� qeb�

jbq^i� `bkqob� qeolrde� ^� Ibtfp� >`fa*?^pb� elka� _bqtbbk� jbq^i� `bkqob� %J&� ^ka� qeb� `^o_lkvi�

luvdbk� %P`ebjb� .+1&+� Qefp� fp� cliiltba�_v�^k� fkpboqflk�l c�qeb�jlkljbo� fkql� qeb�jbq^i*^ihlufab�

_lka� %J*LO&� sf^� kr`iblmefif`� ^qq^`h� ^q� qeb� `^o_lkvi� `^o_lk� ^ag^`bkq� ql� qeb� ^ihluv� fkfqf^qfkd�

dolrm)� ql� mobm^ob� ^� pb`lka^ov� ^ihlufab+� Qeb� ofkd� fp� qebk� lmbkba�_v� `ib^s^db� lc�qeb� ^`vi� _lka+�

Tebk�^ihlufab� fkfqf^qlop� ^ob� bjmilvba)� qefp� ib^ap� ql� ^k�bpqbo�ifkh^db�lk�lkb� bka�l c�qeb�mlivjbo�

`e^fk�^ka�^k�^i`leli�bka�dolrm�lk�qeb�lqebo�bka)� ^pprjfkd�evaolivpfp�l c�qeb�`^q^ivpq�l``rop+�Qeb�

bsfabk`b�prmmloqfkd�qefp�jb`e^kfpj�t^p�cfopq�obmloqba�_v�Hof`ebialoc�̂ ka�Qbvppfb+[[$[[
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L\a^f^�-*0*�@l*loafk^qflk*fkpboqflk�jb`e^kfpj�lc�i^`qfab�mlivjbofw^qflk�c^`fifq^qba�_v�jbq^i�
`^q^ivpqp+

Qeb� abdo^a^qflk� l c� MI>� j^v� l``ro� qeolrde� lkb� l c� qtl� jb`e^kfpjp7� evaolivpfp� l c� qeb�

mlivbpqbo� `e^fk� lo� bkwvj^qf`� abdo^a^qflk+� Evaolivpfp�j^v�eb� ^`efbsba�rkabo�_lqe� ^ f̀af`[ '� ^ka�

_^pf`� `lkafqflkp)[[� ^ka� ^k� fk`ob^pb� fk� qbjmbo^qrob� ^ka�erjfafqv� fp� peltk�ql� fk`ob^pb� qeb�o^qb� lc�

abdo^a^qflk+� Qeb� o^qb� l c�evaolivpfp� fp� abmbkabkq� rmlk� pbsbo^i� c^`qlop)� fk`irafkd� qeb�jlib`ri^o�

tbfdeq�^ka�qeb�`ovpq^iifkfqv�lc�qeb�mlivjbo�`e^fk+� Fk`ob^pbp� fk�`ovpq^iifkfqv�obq^oa�qeb�mbojb^qflk
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lc�qeb� plirqflk�qeolrde�qeb�mlivjbo�alj^ fk p +Lk`b �qeb�`e^fk�e^p�_bbk�evaolivwba�fkql� pj^iibo�

`e^fkp� %9�1-� ---� d�j lc$&)�jf`ol*lod^kfpjp� `^k� croqebo� abdo^ab� qeb�mlivjbo� ql� `^o_lk�aflufab�

^ka�t^qbo�sf^�qeb�Hob_êp� `v`ib� ql�molar`b�rp^_ib� bkbodv+[[�Tfqe� qeb� bsbo� fk`ob^pfkd�molar`qflk�

l c� MI>)� ^mmolmof^qb� fkco^pqor`qrob� ql� e^kaib� qeb� i^odb*p`^ib� abdo^a^qflk� l c� MI>� jrpq� _b�

absbilmba+� @roobkq� cfdrobp� mi^`b� qeb� krj_bo� l c� il`^qflkp� `^m^_ib� l c�`ljmlpqfkd� MI>� fk� qeb�

Rkfqba� Pq^qbp� ^q� ..0+[[� K^qrob�Tlohp� `i^fjp� qe^q� qebfo� MI>� `^k� _b� abdo^aba� fk� cbtbo� qe^k� 6-�

a^vp� fk� pr`e� ^k� bksfolkjbkq)� tebob� qeb� qbjmbo^qrob� jbbqp� lo� bu`bbap� .1-Å@� clo� .-� a^vp+�

Eltbsbo)� qeb� `ljmlpqfkd� fkarpqov�e^p� `lk`bokp� lsbo� ^k� bum^kpflk� l c�MI>� qb`eklildv)� ^p� qeb�

obib^pb� lc� i^`qf`� ^`fa� j^hbp� qeb� `ljmlpq� tbqqbo� ^ka� jlob� ^`faf`)� tefib� fqp� _ob^haltk�

kb`bppfq^qbp� fk`ob^pba� luvdbk� abj^ka� clo�jf`ol_bp)� obpriqfkd� fk� ^� molifcbo^qflk� lc�rkabpfo^_ib�

lalop+� Moljfpfkd� ^as^k`bp� fk� qefp� ^ob^� cl`rp� lk� qeb� rpb� lc�bkwvjbp� clo� pr`e� q^php)� qvmf`^iiv�

abofsba�colj�vb^pqp�ifhb�3LYOTOL�LY^L\N^TNL�^ka�ASTdZX_\�XTPSPT$JJ

Ifm^pbp� pr`e� ^p� molqbfk^pb� H� e^sb� peltk� ^`qfsfqv� fk� qeb� _fla|do^a^qflk� lc� MI>+� Sbov�

bccf`fbkq� fk� qefp� mol`bpp)� molqbfk^pb� H� ilpbp� fqp� bccb`qfsbkbpp�tebk� `lkcolkqfkd� efde�jlib`ri^o�

tbfdeq� MI>+� Qefp� kb`bppfq^qbp� qeb� rpb� l c�^� qtl*pqbm� abdo^a^qflk� m^qet^v� qe^q� `lj_fkbp� _lqe�

evaolivpfp�^ka�bkwvj^qf`�afdbpqflk+[ '

Jlob� ob`bkqiv� bkwvjbp� colj� qeb� vb^pq� 3\c[^ZNZNN_]� e^sb� _bbk� rpba� ql� abdo^ab� efde�

jlib`ri^o�tbfdeq�MI>)� ^p�tbii�^p�lqebo�_flabdo^a^_ib�mlivjbop�_^pba�lk�mliv%b*`^moli^`qlkb&+[[�

Qebpb� bkwvjbp� qvmf`^iiv� e^sb� ^� pqolkd� mobcbobk`b� clo� abdo^afkd� MfI> � sboprp� MaI>)� ^ka� qeb�

efdebpq�l_pbosba�o^qbp� ^ob� clo�qeb� ^jlomelrp)� %^q^`qf`&)� obdflkp�l c�qeb�mlivjbo�` e ^ f k +T f q e �qeb�

sbov�ob^i�mlppf_fifqv�l c�pqbobl`lkqoliiba�MI>�molar`qp�efqqfkd�qeb� `lkprjbo�j^ohbq)� abdo^a^qflk�

qb`eklildv�tfii�e^sb�ql�^a^mq�^ka�bum^ka+
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Tefib� ^`hkltibadfkd� qe^q� MI>� t^pqb� e^kaifkd� fkco^pqor`qrob� jrpq� fjmolsb)� qeb� ilkd*qboj�

_bkbcfqp� lc�molsfafkd� _flabdo^a^_ib� j^qbof^ip� ^p� ^iqbok^qfsbp� ql� mbqolibrj*_^pba� molar`qp� c^o�

lrqpqofmp�qebpb�fkfqf^i�`lpqp+

-*0� Lm^k^h\hgmkhe�bg�IE:

Mlivjbof`�jf`olpqor`qrobp� `^k�e^sb�tfab� o^kdfkd� bccb`qp� lk� qeb�j^`olp`lmf`� molmboqfbp�

l c�^�j^qbof^i)� ^ka� qefp� fp� ob^afiv� fiirpqo^qba� fk�MI>+[$� Fksbpqfd^qflkp� fkql� qeb� pqboblobdri^ofqv�lc�

mlivjbop�a^qb�_^`h� ql�K^qq^êp�tloh� fk� `lkqoliifkd� qeb�jf`olpqor`qrob� l c�mlivlibcfkp�_v�rqfifwfkd�

jbq^i� `^ q^ ivp q p +Tef ib �pljb�mlivjbop�`^k�mlppbpp�afccbobk`bp� fk�qeb� ifkhfkd�^oo^kdbjbkqp)� qeb�

pvjjbqov� l c�qeb� i^`qf`� ^`fa� pr_rkfq� ifjfqp� MI>� ql� buef_fqfkd� afccbobkq� jf`olpqor`qrobp� ^ofpfkd�

plibiv� colj� qeb� pqbobl`ebjf`^i� `lkcfdro^qflk+� Qeb� pqor`qrob�l c�qeb� i^`qfab�jlkljbo)� mlppbppfkd�

qtl� `efo^i� `bkqobp)� ^iiltp� clo� qeb� pvkqebpfp� l c� pbsbo^i� pqboblobdri^o� clojp+� Qeb� obi^qfsb�

`lkcfdro^qflk� lc� qebpb� `efo^i� `bkqobp� af`q^qbp� qeb� jf`ol�pqor`qrob� l c� qeb� mlivjbo� _^`h_lkb+� >�

mlivjbo� `e^fk� mlppbppfkd� pbnrbk`bp� l c� pqbobl`bkqobp� qe^q� ^ob� l c� qeb� p^jb� obi^qfsb�

pqbobl`ebjfpqov� fp� fplq^`qf`)� tefib� ^k� ^iqbok^qflk� l c�qeb� pbnrbk`bp� fp� i^_biiba� pvkaflq^`qf`+� Kl�

^mm^obkq�obdri^ofqv�fk�qeb�`e^fk�fkaf`^qbp�qe^q�fq�fp�^q^`qf`+

Qeb� ^ppfdkjbkq� l c�qeb� obi^qfsb� pqbobl`ebjfpqov� lc�mlivjbo� `e^fkp� fp� ^``ljmifpeba� sf^�

KJO� pmb`qolp`lmv)� qvmf`^iiv� rqfifwfkd� qeb� ^ka� kr`ibf)� tebob� peloq� mlivjbo� pbnrbk`b�

%qof^ap� ^ka� qbqo^ap&� j^v�_b� ^ppfdkba� ql� s^oflrp� pqboblpbnrbk`bp� _^pba� lk� qeb� afpqfk`q� `ebjf`^i�

pefcqp� qebv�m l p p b p p + > � qof^a� fp� ^� pbnrbk`b� l c�qeobb�jlkljbo� rkfqp)� ^� qbqo^a� l c�clro)� bq`+� Qeb�

^ppfdkjbkq� l c� qebpb� peloq� pbnrbk`bp� fp� i^_biiba� ^``loafkd� ql� qeb� ifkh^dbp� qe^q� qeb� pbnrbk`b�

mlppbppbp+�Qebpb�ifkh^dbp�j^v�eb�bfqebo�jbpl�lo�o^`bjf`�fk�k^qrob+�>�jbpl� ifkh^db�fkaf`^qbp�qe^q
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qeb� qtl� ^ag^`bkq� jlkljbop� e^sb� bnrfs^ibkq� ^_plirqb� pqbobl`ebjfpqov)� tefib� ^� o^`bjf`� ifkh^db�

fkaf`^qbp�qe^q�qeb�qtl�^ag^`bkq�jlkljbop�mlppbpp�lmmlpfqb�pqbobl`ebjfpqov+

Qeb�jb`e^kfpjp� bjmilvba�_v� `^q^ivpqp� fk� pqboblpbib`qfsb� mlivjbofw^qflkp� ^ob� qtlclia7�

bk^kqfljlomef`�pfqb�`lkqoli�^ka�`e^fk*bka�`lkqoli+[ '�Fk�qeb�bk^kqfljlomef`�pfqb�`lkqoli�jbqela)�^�

`efo^i� `^q^ivpq� tfii� mobcbobkqf^iiv� ^ka� pbib`qfsbiv� mlivjbofwb� ^� pmb`fcf`� pqboblfpljbo� l c� qeb�

jlkljbo� lsbo� fqp� lmmlpfkd� bk^kqfljbo+� Qeb� `e^fk*bka� `lkqoli�jbqela�rqfifwbp� qeb� `efo^ifqv� lc�

qeb� i^pq� fk`lomlo^qba� jlkljbo� fk� qeb� doltfkd� mlivjbo� `e^fk+� Abqbojfk^qflk� l c� qeb� bu^`q�

jb`e^kfpj� ^q�tloh� `^k�_b� nrfqb� afccf`riq)� ^ka�_lqe�jb`e^kfpjp�j^v�_b� tlohfkd� fk� q^kabj� ql�

^`efbsb� ^k� bke^k`bjbkq� l c � pqbobl`lkqoli)� lo� fk� ^� abibqboflrp� c^peflk� ql� iltbo� qeb� l_pbosba�

pqboblpbib`qfsb�_f^p�l c�qeb�mlivjbo�`e^fk+

Qeb�hbv�fk�abqbojfkfkd�tef`e�l c�qeb�`lkqoli�jb`e^kfpjp�fp�lmbo^qfkd�fp�qeb�t^v�fk�tef`e�

qeb� pqboblboolop� ^ob� molm^d^qba+� Fk� klk*fab^i� pvpqbjp)� fkpboqflk� boolop� tfii� l``ro+� Clo� `^q^ivpqp�

qe^q� bjmilv� qeb� bk^kqfljlomef`� pfqb� `lkqoli� jb`e^kfpj)� ^k� fkpboqflk� boolo� fp� `loob`qba� _v� qeb�

pbib`qfsfqv�lc�qeb� `^q^ivpq+� >p� qeb� fkpboqflk� fp� afob`qba� plibiv�_v� qeb� ifd^ka� pbq)� ^�kbt�jlkljbo�

tfii�_b�`loob`qiv�fkpboqba�cliiltfkd�qeb�boolo+� Fk�`^q^ivpqp�qe^q�bjmilv�`e^fk*bka�`lkqoli)� ^k�boolo�

tfii� ptfq`e� qeb� bkqov�l c�qeb� cliiltfkd�jlkljbo)� `^rpfkd� qeb� boolo� ql�_b�molm^d^qba� qeolrdelrq�

qeb� `e^fk+� Qefp� qvmb�l c�fkpboqflk�c^riq�tfii�`ob^qb�pqbobl_il`hp)� qeb�ibkdqe�l c�tef`e�fp�abqbojfkba�

_v�qeb�pbib`qfsfqv�lc�qeb�`^q^ivpq�^p�pbbk�fk�Cfdrob� .+1+

LLLL� LLL� - - - -

ì LLLL
Q� Q� Q� U� U� Q� Q Q� Q� Q� U� Q� Q� Q

3RHRWOSQSUTNOJ�VOWL� JSRWUSP� 1NHOR�LRK�JSRWUSP

?b`nk^�-*0*�Molm^d^qflk�lc�pqboblboolop�fk�`^q^ivpqp�bjmilvfkd�bk^kqfljlomef`�pfqb�`lkqoli�^ka�
`e^fk*bka�`lkqoli+
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Qeb�mol_^_fifqv�l c�afccbobkq�pqboblpbnrbk`bp�l``roofkd�e^p�_bbk�jlabiiba�j^qebj^qf`^iiv�

tfqe�qeb�qtl�jlpq�`ljjlk�jlabip�_bfkd�qeb�?boklriif�qof^i�^ka�cfopq*loabo�J^ohls�pqbmp+[[$[[

Fk� j^qebj^qf`^i� qbojp� ^� ?bjlriif^k� pvpqbj� mobpbkqp� qtl� mlppf_ib� bsbkqp� b^`e� tfqe� ^� dfsbk�

mol_^_fifqv�l c�l``roofkd+� Fk�qeb�`^pb�l c�molm^d^qflk�l c �̂ �mlivjbo�`e^fk)� qeb�qtl�bsbkqp� ^ob�bfqebo�

qeb�jbpl�lo�o^`bjf`� ifkh^db�clojba�_bqtbbk�qtl�jlkljbop+�Qeb�mol_^_fifqv�lc�qebpb�qtl�bsbkqp�

l``roofkd�j^v�_b�obmobpbkqba� ^p�Mj� ^ka�<o+� Fk�qefp� `^pb� qeb�mol_^_fifqfbp� ^ob� fkabmbkabkq�l c�qeb�

mobsflrp� bsbkq+� Qefp� `ilpbiv� jlabip� qeb� ^`qflkp� fk� ^� pvpqbj� bjmilvfkd� bk^kqfljlomef`� pfqb�

`lkqoli)�^p�qeb�`efo^ifqv�l c�qeb�kbuq�jlkljbo�fp�fkabmbkabkq�l c�qeb�mobsflrp�lkb+

Qeb� ^iqbok^qfsb� pq^qfpqf`^i� jbqela� fp� qeb� J^ohls� jlabi� l c�mol_^_fifqv)� tebob� qeb� kbuq�

bsbkq� fp� fkcirbk`ba� _v�qeb� `roobkq� pq^qb� l c�qeb� pvpqbj+� Fk� ^� `^pb� fkslisfkd� qtl� bsbkqp� %jbpl� lo�

o^`bjf`� ifkh^db&)� qebob� ^ob� qebk� clro� afccbobkq� mol_^_fifqfbp� obmobpbkqba7� Mj,j)� Mj,o)� Mo,o)� Mo,j*�

Qebpb� lrq`ljbp� obpbj_ib� qelpb� l``roofkd� fk� ^� `e^fk*bka� `lkqoli� jb`e^kfpj+� Efdebo� loabo�

J^ohls�jlabip�j^v�_b�rpba� ql� ^``lrkq� clo� qeb� pqbobl`ebjfpqov�l c�^aafqflk^i� `e^fk�rkfqp+� ?lqe�

qeb�?bjlrfiif�qof^i�^ka�J^ohls�pqbmp�^ob�jlabiiba�fk�Cfdrob� .+2+
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>p� i^`qfab�mlppbppbp� qtl� pqbobl`bkqobp)� ^�i^odb�krj_bo�l c�jf`olpqor`qrobp� ^ob�l_pbos^_ib�

fk� MI>+� Fplq^`qf`)� pvkaflq^`qf`� ^ka� ^q^`qf`� jf`olpqor`qrobp� qe^q� ^ob� mlppf_ib� tfqe� j^kv� lqebo�

pqboblobdri^o�mlivjbop�^ob�glfkba�_v�ebqbolq^`qf`)� pqbobl_il`h�^ka�pqbobl`ljmibu�jf`olpqor`qrobp�

l c� MI>� %Cfdrob� .+3&+['� Pqbobl`ljmibu� MI>� obpriqp� colj� MfI> � ^ka� MAI>� mlivjbo� `e^fkp�

`l`ovpq^iifwfkd� ql� cloj� `ilpbo� ^ppl`f^qflkp� qeolrde� fkqbojlib`ri^o� ^qqo^`qflkp+� 4<^`*i^`qfab)� qeb�

o^`bjf`� jfuqrob� lc�(#� ^ka�I*i^`qfab� fp� `^m^_ib� l c�molar`fkd� fplq^`qf`)� ebqbolq^`qf`)� pqbobl_il`h�

^ka�pqbobl`ljmibu�MI>�rmlk�mlivjbofw^qflk+

Ebqbolq^`qf`�MI>�`^k�_b�clojba�qeolrde�qeb�pbib`qfsb�^iqbok^qflk�l c�bk^kqfljbo�fkpboqflk�

rmlk�b^`e�jlkljbo� fkpboqflk�bsbkq+� Pvkaflq^`qf`�MI>�`^k�lkiv�_b�mobm^oba� colj�XP]Z#<;"� ^p�

qeb� lkiv� t^v� ql� ^`efbsb� ^iqbok^qfkd� pqbobl`bkqobp� fk� qeb� _^`h_lkb� fp� fc �qeb� jlkljbo� `lkq^fkp�

_lqe� ^k� O*� ^ka� ^k� P*`bkqob+� Qeb� `^q^ivpq� rqfifwba� jrpq� qebk� mobcbobkqf^iiv� ofkd*lmbk� ^q� lkb�

pqbobl`bkqob� l c�tbpl*i^`qfab� ql� l_q^fk� ^� pvkaflq^`qf`�mlivjbo+[[� Fc�^k� ^iqbok^qflk�lc�qeb�mlpfqflk�

l c�^`vi�_lka� `ib^s^db� l``rop)� qeb� obpriq� fp� qeb�ebqbolq^`qf`�jf`olpqor`qrob+[[� Fplq^`qf`� MI>�j^v�

_b� pvkqebpfwba� _v� mlivjbofwfkd� qeb� bk^kqflmrob� clojp� lc�(#� lo� F*i^`qfab� lo� _v� qeb� `efo^i�

obplirqflk� lc� o^`*i^`qfab� rpfkd� ^k� bk^kqflpbib`qfsb� `^q^ivpq+� Fq� e^p� _bbk� peltk� qe^q� o^`*p^ibk�

%X-)K )K )-Z� `ebi^qfkd� ifd^ka� abofsba� colj� ^� p^if`vi^ia|evab� ^ka� bqevibkbaf^jfkb&)� ^irjfkrj�

`^q^ivpqp� ^ob�pr``bppcri�fk�qeb�molar`qflk�l c�pqbobl`ljmibu�MfI>,MaI>�colj�o^`*i^`qfab+� Fk�qefp�

pqrav� qeb� O*`^q^ivpq� mobcbobkqf^iiv� mlivjbofwbp� A*i^`qfab� tefib� qeb� P*`^q^ivpq� mlivjbofwbp� *#�

i^`qfab�ql� cloj�MfI>+[$ ê$'

Qeb� mobm^o^qflk� l c�pqbobl_il`h� MI>� `^k� _b� ^`efbsba� qeolrde� qeobb� afpqfk`q� jbqelap+�

@lkqoli� l c�qeb� mlivjbo)� cfopq� qelrde� qeb� `ljmibqb� mlivjbofw^qflk� lc�^k� bk^kqflmrob� cloj� %A*�

i^`qfab&)� cliiltba�_v�^aafqflk�lc�F*i^`qfab�tfii�molar`b�pqbobl_il`h�fplq^`qf`�MI>+�Tebk�rqfifwfkd�

o^`*i^`qfab)� ^k�bk^kqflmrob�`^q^ivpq�`^k�_b�rpba�ql�mobm^ob� fplq^`qf`� pqbobl_il`h�MI>)�eltbsbo�^
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q^mboba� pqbobl_il`h�tfqe� ^� `e^kdfkd�mbo`bkq� `ljmlpfqflk� lc�qeb� qtl�jlkljbop� qeolrdelrq� qeb�

`e^fk�ibkdqe�fp� ifhbiv�ql� obpriq+�Cfk^iiv)� pqbobl_il`h�MI>�e^p�_bbk�molmlpba�ql� cloj�colj�^�`e^fk�

qo^kpcbo� bsbkqp� tebk� o^`*i^`qfab� fp�mlivjbofwba�tfqe� ^� o^`*`^q^ivpq+� @l^qbp�molmlpba� qe^q� o^mfa�

`e^fk� qo^kpcbo� l``rooba� _bqtbbk� qtl� bk^kqfljbop� lc�qeb� `^q^ivpq)� rqfifwfkd� qeb� obi^qfsb� o^qflp� lc�

afccbobkq�pqboblpbnrbk`bp�fk�qeb�mlivjbo�`e^fk�ql�grpqfcv�qeb�jb`e^kfpj+[[

l
l

l
l

l
+-

L$
l

l

l

Fplq^`e`�MAI> Fplq^`qf`�Miq*>

+-

Pqbobl`ljmibu�MI>

L

L

L
L

L
L L

+-

L

L

Pqbobl_il`h�MI>

L

L
+-

Ebqbolq^`qf`�MI>� >q^`qf`�MI>
?b`nk^�-*2*�Mlppf_ib�pqboblobdri^o�clojp�l c�MI>+

Pvkaflq^`qf`�MI>

Pfjmib� $E �KJO�pmb`qo^� l c�MI>� obsb^i� qtl� pbqp� lc�mb^hp� `loobpmlkafkd� ql� qeb�jbqefkb�

^ka� jbqevi� molqlkp� l c� qeb� `e^fk+� Qeb� jbqefkb� molqlkp)� `lrmiba� lkiv� ql� qeb� ^ag^`bkq� jbqevi�

molqlkp)�^ob�l_pbosba�^p�^�krj_bo�lc�lsboi^mmfkd�nr^oqbqp+�Qeb�jbqevi�obdflk�fp�pfjfi^oiv�sfbtba�

^p� ^k�lsboi^mmfkd�lc�alr_ibqp+�Eljlkr`ib^o�ab`lrmifkd�l c�qebpb� pfdk^ip� pfjmifcfbp� qeb� $E �KJO�

l c�MI>� p^jmibp+� @lkpq^kq� foo^af^qflk� l c� qeb� jbqevi� obdflk� p^qro^qbp� qeb� bu`fqba� pq^qb� l c� qeb�

jbqevi�molqlkp)�bifjfk^qfkd�pmfk*pmfk�`lrmifkd�obi^u^qflk�mol`bppbp�tfqe�qeb�jbqefkb�molqlkp+�

Tfqelrq� qefp� `lrmifkd� qeb� lsboi^mmfkd�nr^oqbqp� l c�qeb�jbqefkb� obdflk� ^ob� obar`ba� ql� ^� ]P\TP]� l c�

pfkdibqp+ê[�Qebpb�pfkdibqp�qebk�`loobpmlka�ql�qeb�bfdeq�afccbobkq�qbqo^a�pbnrbk`bp7� ooo)�jjj)�joj+
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ojo)�jjo)�ojj)�ooj�^ka�joo�%Cfdrob� .+4&+�Clo�qelpb�p^jmibp�mobm^oba�colj�o^`*i^`qfab)�lkiv�cfsb�

lc�qeb� bfdeq� qbqo^ap� ^ob� l_pbosba7� jjj)�joj)� ojo)�jjo� ^ka�ojj+� Qeb� qtl� mb^hp� clo�qeb�jjo�

^ka� ojj� qbqo^ap� ^ob� `lfk`fabkq)� qerp� qebpb� qtl� pqboblpbnrbk`bp� ^ob� fkafpqfkdrfpe^eib� _v�

KJO+� Qeb� qeobb� lqebo� qbqo^ap)� ooo)� ooj� ^ka� joo� ^ob� lkiv� l_pbos^_ib� tebk� jb[l*F^`qfab� fp�

mlivjbofwba)� lo� fc � ^� p`o^j_ifkd� lc� qeb� pqbobl`bkqobp� l``rop+� Qefp� j^v� e^mmbk� qeolrde�

o^`bjfw^qflk�l c�qeb�jlkljbo�lo�_v�^k�bu`e^kdb�lc�qeb� `e^fkp�arofkd�qo^kpbpq|ofcf`^qflk+� Colj�^�

sfpr^i�pq^kamlfkq)�qeb� $E �KJO�lc�ebqbolq^`qf`�MI>�`lkq^fkp�qtl�mb^hp�l c�obi^qfsb�fkqbkpfqv)� %ojo�

^ka� joj� pbnrbk`bp&)� tefib� mrobiv� fplq^`qf`� MI>� `lkq^fkp� lkiv� .� pbnrbk`b� %jjj&+� Clo� MI>�

`e^fkp� qe^q� ^ob� fplq^`qf`� bkof`eba)� qeb�ojo)�jjo�^ka�ojj�pbnrbk`bp� ^ob� ^ipl�mobpbkq)� ^p� qebv�^ob�

fk�^q^`qf`�p^jmibp+� Pvkaflq^`qf`�MI>�buef_fqp�lkiv�lkb�pqboblpbnrbk`b�`loobpmlkafkd�ql�ooo+

-

-

O!�QQQ

*- *

l*$L
6A!�QQU

Y!�UQQ

l*$

*- *)-

L

-

A 6 6 ! � UUQ YOOO!�QUU

?b`nk^�-*3*� Fiirpqo^qflk�lc�qeb�mlppf_ib�qbqo^ap�l c�MI>+�Qbqo^ap�f*s�^ob�mlppf_ib�colj�o^`*i^`qfab)�
sf*sfff�^ofpb�colj�j`2l*i^`qfab+
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Qeb�mobpbk`b�l c�pqboblboolop�fk�ebqbolq^`qf`�^ka�pvkaflq^`qf`�MI>�tfii�ib^a�ql�l_pbos^qflk�

l c� qeb� ooj� ^ka� joo� qbqo^ap+� Bu^jfk^qflk� l c�qeb� obi^qfsb� fkqbdo^qflk� l c� qebpb� qbqo^a� pbnrbk`bp�

^iiltp� clo�^�abqbojfk^qflk�lc�qeb� q^`qf`fqv�_f^p�lc�qeb�mlivjbo�`e^fk)� ^p�tbii� ^p�obsb^ifkd�`ofqf`^i�

fkcloj^qflk� fk� abqbojfkfkd� qeb� jb`e^kfpj� lc� pqbobl`lkqoli� qe^q� qeb� `^q^ivpq� bjmilvp+� >p�

mobsflrpiv� ^iiraba� ql)� qeb� jb`e^kfpj� lc� pqbobl`lkqoli� `^k� _b� abqbojfkba� qeolrde� qeb� t^v� fk�

tef`e�pqboblboolop�molm^d^qb+� Fk�qeb�`^pb�l c �̀ ^q^ivpqp� bjmilvfkd�bk^kqfljlomef`� pfqb�`lkqoli)� qeb�

obpriq^kq�MI>�tfii�mlppbpp� ^�ab`lrmiba� KJO�fkqbdo^qflk�o^qfl� l c�.7/7.7.� clo�jjo)�joj)� ojo�

^ka�ojj�qbqo^ap+�>�`^q^ivpq�qe^q�rqfifwbp�qeb�`e^fk�bka�`lkqoli�jb`e^kfpj�tfii�mlppbpp� ^�o^qfl�lc�

.7.7.� clo�jjo)�joj�^ka�ojj�qbqo^ap)� ^p� fplq^`qf`� pqbobl_il`hp�tfii�_b� clojba�^ka�qeb�ojo�qbqo^a�

tfii�_b�^_pbkq+Ñ[ê[[

Qeb�obi^qfsb� fkqbdo^qflk�l c�qebpb�afccbobkq� pqboblpbnrbk`bp� `^k�qebk�eb�rpba�ql� abqbojfkb�

qeb�mol_^_fifqv�l c�jbpl� %Mj&� lo�o^`bjf`� %Mo&� ifkh^dbp� fk� qeb�mlivjbo� `e^fk+� Tebk�`loobi^qba� ql�

qeb� hkltk�jf`olpqor`qrobp)� ^�Mj� s^irb� z.� fp� fplq^`qf`)� ^ka� Mo�z.� fp� pvkaflq^`qf`+� Qefp� Mo� s^irb�

`ilpb� ql� .� tfii� ^ipl� _b� clrka� clo� ebqbolq^`qf`� M I > )� ^p� qeb� ifkh^dbp� clojba� tebk� o^`*i^`qfab�

jlkljbop�^ob�lmbkba�`lkqof_rqb�ql�qeb�s^irb+� Fq�fp�klqbtloqev�qe^q�qeb�abpfdk^qflk�lc�j�^ka�o�clo�

ifkh^dbp� fp� _^pba� lk� qeb� `lkkb`qflkp� _bqtbbk� i^`qf`� ^`fa� pr_rkfqp)� ^ka� klq� pfjmiv� qelpb� clrka�

_bqtbbk�i^`qfab�rkfqp+

/.



MZ[e^�-*-*�J^qebj^qf`^i�obmobpbkq^qflk�lc�qeb�mol_^_fifq|p�l c�afccbobkq�qbqo^ap�tfqe�\LN#�^ka�
jb2l*i^`qfab+

M^mkZ]

Ikh[Z[bebmr

kZ\)eZ\mb]^ +F\lh)eZ\mb]^
jjj Mj[�(�MoMj,/ -
jjo MoMj,/ -
ojj MoMj,/ -
ojo M ,,/ %Mj$�(�MoMj&,/
ooo - Mo$�(�MoMj,/
ooj - MoMj,/
joo - MoMj,/
joj %Mo �(�MoMj&,/ Mj$,/

>k^ivpfp� _v� KJO� `^k� ^ipl� eb� rpba� ql� `lkcfoj� qeb� obpriqp� clrka� fk� ab`lrmiba�

KJO+� Ebu^ap)� %^� pqboblpbnrbk`b�tfqe� 3� pr_rkfqp&� j^v�eb� obplisba� fk� qeb� `^o_lkvi� obdflk)� qeb�

^ppfdkjbkq� l c� tef`e� fp� ^qqof_rqba� ql� H^pmbo`vwh+$[Ñ� Jbqefkb� obdflk� obplirqflk� fp� iltbo� _rq�

^ppfdkjbkq� ^q� qeb� qbqo^a� ibsbi� j^v� eb� ^`efbsba+� Qeb� `loobpmlkafkd� Mo� ^ka� Mj� s^irbp� `^k� eb�

`^i`ri^qba�colj�qeb�fkqbkpfqv�l c�qeb�mb^hp)�fk�^k�^k^ildlrp�jbqela�ql�ab`lrmiba� KJO+

-*1� <ZmZerlml�_hk�kbg`)hi^gbg`�iherf^kbsZmbhg�h_�eZ\mb]^

>p�jbkqflkba�b^oifbo)�qeb�aofsfkd�clo`b�clo�qeb�OLM�lc�i^`qfab�fp�qeb�obib^pb�l c�ofkd�pqo^fk+�

>iqelrde� pqrafbp� e^sb� peltk� qe^q� I>� `^k� eb� mlivjbofwba� _v� bkwvj^qf`)[[$[[� ^kflkf )̀[[$ '[�

`^qflkf $̀[[$$[[� ^ka� lod^kl`^q^ivqf` [[$[Ñ� jb^kp)� qeb� jlpq� tfabiv� pqrafba� ^ob^� fp� jbq^i*jbaf^qba�

OLM+[[ê['� Qeb� fkfqf^i� pr``bppbp� l c� ^irjfkrj� ^ihlufabp� pr`e� ^p� >i%- $Mo&0[[� iba� ql� croqebo�

fksbpqfd^qflkp� tfqe� qebpb� qvmbp� l c�pvpqbjp+� Wfk`� i^`q^qb'Å� ^ka� lqebo� pfjmib� ^ihlufabp� %I^*� ^ka�

V%- O&0)� tebob� O� :� $Mo� ^ka� peltba� fjmolsba� ^`qfsfqv� tebk� `ljm^oba� ql� ^irjfkrj

pvpqbjp+� Kl� fkar`qflk� mbofla� t^p� l_pbosba� ^ka� qeb� molm^d^qflk� o^qb� `lkpq^kq� peltba� ^� dob^q�

fk`ob^pb�fk�^`qfsfqv)� %-+3�Ijl c $ �j f k ê� clo�>i%- $Mo&0^q�4-Å@�sp� .+6u.-[�Ijli$[�jfk[clo�V%- $Mo&0�

^q�ollj�qbjmbo^qrob&+� @ilpbiv�obi^qba�lul^ihlufab�`irpqbop�l c�I^)� Pj)�V)� ^ka�V_�e^sb�^ipl�_bbk

//



fksbpqfd^qba)�tfqe�qeb�dob^qbpq�^`qfsfqv�l_pbosba�clo�i^kqe^krj�abofs^qfsbp+'[$''�Rkcloqrk^qbiv)�qeb�

jlib`ri^o� tbfdeq� afpqof_rqflkp� lc� qebpb� pvpqbjp� tbob� _ol^a� ^p� bpqbo� bu`e^kdb� t^p� l``roofkd�

arofkd�qeb�fkar`qflk�mbofla+

Qfk�_^pba� pvpqbjp)� k^jbiv�qfk%FF&�_rqlufab)�e^sb�_bbk�rqfifwba� fk�qeb�OLM�lc�i^`qfab� ^ka�

`ljm^oba�tfqe�^k^ildlrp�qfk�^ihlufabp�mobm^oba�colj�Pk%- `q&/+'[$[Å�Bsfabk`b�prmmloqp�qe^q�qebpb�

^ihlufabp� ^ob� qeb�qorb�^`qfsb�pmb`fbp� fk�Pk%- `q&/�mlivjbofw^qflkp�l c�i^`qfab+� Qefp� fp�abjlkpqo^qba�

fk� P`ebjb� .+2+� >p� bumb`qba)� qtl� `e^fkp�molm^d^qb� colj� qeb�jbq^i� `bkqob)� ^ka� Pk%- ?r&/� e^a� ^�

mlivjbofw^qflk� o^qb� .--� qfjbp� dob^qbo� qe^k� qfk� ^ihlufabp� dbkbo^qba� colj� Pk%- `q&/+'[�

Rkcloqrk^qbiv)�qebpb�qfk�pvpqbjp�`lkqfkrb�ql�_b�mi^drba�_v�qo^kpbpq|ofcf`^qflk�ob^`qflkp�ib^afkd�ql�

_ol^a�MAFp�%.+/*.+5&+
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L\a^f^�-*1*�Fkfqf^qflk�jb`e^kfpj�lc�Pk%- `q&/�`^q^ivwba�mlivjbofw^qflk�l c�i^`qfab+
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Objbafbp� ql� qebpb� mol_ibjp� tbob� elmba� ql� _b� clrka� colj� efp*� ^ka� qofp^ovi� qfk%FS&�

^ihlufabp�%Me/Pk%LO&/� ^ka�Me0Pk%- O&&)� qfk%FS&� ^jfabp�%Me/Pk%KJb/&/&� ^ka�`v`if`� qfk%FS&�

_fp^ihlufabp�%?r/Pk%*- @E/@E/-*&+[$[$[Ñ� Qebpb� pvpqbjp� e^sb� vfbiaba�jfuba� obpriqp)� tebob� qeb�

qfk%FS&� ^ihlufabp� ^ka� ^jfabp� buef_fqba� obpfpq^k`b� ql� evaolivpfp� _rq� buqobjbiv� pilt�

mlivjbofw^qflk� o^qbp)� ^ka� qeb� pmfol`v`if`� qfk� fkfqf^qlop� buef_fqba� fjmolsba�MAF� %.+-2*.+//&)� _rq�

pilt�ob^`qflk�o^qbp�^p�tbii+�Qefp�`^q^ivqf`�dbljbqov�e^p�^ipl�_bbk�buqbkaba�ql�dboj^kfrj+

Ql� moljlqb� fjmolsba� _fl`ljm^qf_fifqv)� `^i`frj� ^ka� folk)� qtl� jbq^ip� qe^q� ^`qfsbiv�

m^oqf`fm^qb� fk�erj^k�jbq^_lifpj)�tbob� fksbpqfd^qba�clo�qeb�OLM�lc�i^`qfab+� @^i`frj�af^ihlufabp�

l c�qeb� cloj�@^%- O&/)�tebob�O�:� $Mo�^ka�Jb)�tbob� clrka�ql�_b�efdeiv�pr``bppcri�OLM�`^q^ivpqp)�

buef_fqfkd� kl� fkar`qflk� mbofla� ^ka� ^`efbsfkd� `ljmibqb� `lksbopflk� fk� 0-� jfkrqbp� ^q� ollj�

qbjmbo^qrob+['� Qob^qjbkq� lc� qeb� p^jb� `^i`frj� mob`roplo� %@^XK%PfJb0&/Z/&)� tfqe� ^� gP*afhbqlkb�

^iiltba�clo�qeb�mobm^o^qflk�l c �̂ �afkr`ib^o�`ljmibu�^p�pbbk�fk�Cfdrob� .+5+Ñ[

$?r $?r

$?r

@̂ @^
QEC� QEC

ï:l
?r , � Y)JbpPf

@EMe)� O� O

MewE@L� L@EMew� , Å Y
Cb� Cb� K^� Cb� K^

IacA<H#W� WH<AIa7� +

Cbfgbk� %/--0&ÑÑ� Efiijvbo�%/--.&ê$

@EMe)� Y � [ � O� O

O�:�/)3*$Mo�@dE&

Df_plk� %/--0&.-.

?b`nk^�-*4*�?fjbq^iif`�`^i`frj)�folk�^ka�ebqbol_fjbq^iif`�folk�^ka�plafrj�`ljmibubp+

Folk�`irpqbop)� pfjfi^o�ql� qeb� i^kqe^kfab�lul^ihlufab� bu^jmibp�e^sb�_bbk�mobm^oba�colj�Cb%LBq&0�

^ka� vfbiaba� MI>� tfqe� k^oolt� MAF� %.+.*.+/&� sf^� qeb� `l*loafk^qflk� fkpboqflk� jb`e^kfpj+�

Pfjfi^oiv)� ^k�folk�afjbo�%Cb/%L@EMe/&3�e^p� peltk�^`qfsfqv)� ^p�tbii�^p� pljb�ebqbol_fjbq^iif`�Cb*�

K^�^ihlufabp�absbilmba�_v�Df_plk�^ka�`l*tlohbop+
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Qeb� abcf`fbk`fbp� l c� qebpb� jbq^i� ^ihlufabp)� _ol^a� MAF)� ilt� `lksbopflk)� pilt� o^qbp)�

^ddobd^qflk� ^ka� qo^kpbpq|ofcf`^qflk)� iba� ql� fksbpqfd^qflkp� tef`e� cl`rpba� lk� jbq^i� `^q^ivpqp�

mlppbppfkd� klk*i^_fib� ^k`fii^ov� ifd^kap+� Qefp� t^p� sfbtba� ^p� ^� jbqela� l c�jlsfkd� pqbof`� _rih�

`ilpbo� ql� qeb� jbq^i� `bkqob� ^ka� elmbcriiv� jfkfjfwfkd� lo� bifjfk^qfkd� qeb� qo^kpbpq|ofcf`^qflk�

ob^`qflkp�qe^q�mi^drba�qeb�pfjmib�^ihlufabp+

Qebpb� `^q^ivpqp� clo�OLM� lc�i^`qfab� qvmf`^iiv� q^hb� qeb� cloj�IkJO)�tebob� Ik�fp� qeb� pbq� lc�

^k`fii^ov� ifd^kap� tef`e)� ^iqelrde� klq� ^`qfsbiv� fkslisba� fk� qeb� mlivjbofw^qflk� jb`e^kfpj)�

pqolkdiv� fkcirbk`b� qeb� pqbof`p� ^ka� bib`qolkf`p� bk`lrkqboba� ^q� qeb�jbq^i� `bkqob+� J� fp� qvmf`^iiv� ^�

Ibtfp� ^`faf`�jbq^i� `bkqob)�tefib�O�fp� qeb� fkfqf^qfkd�dolrm+� Qeb�jlpq� bccb`qfsb� fkfqf^qlop� obmloqba�

e^sb�_bbk� ^ihlufabp)�_rq� ^ihvip )e^i fabp $Ñ[� ^ka� ^jfabp$Ñ$[�e^sb�^ii�_bbk� peltk�ql� pr``bppcriiv�

fkfqf^qb� qeb� mlivjbofw^qflk� lc� i^`qfab+� Pljb� ab_^qb� obj^fkp� `lk`bokfkd� qeb� ^_fifqv� l c�molqf`�

fjmrofqfbp)� f+b+� i^`qf`�^`fa)�^i`lelip�lo�t^qbo)�ql�fkfqf^qb�OLM�fk�qebpb�fkpq^k`bp+

Qeb� bslirqflk� lc� ^k`fii^ov� ifd^ka� pvpqbjp� clo� qeb� OLM� lc� i^`qfab� lofdfk^qba� tfqe�

jbq^iilmlomevofkp�pvkqebpfpba�_v�Fklrb�fk�qeb�i^qb� FN?Lp+[$ [ [�Tefib�qebpb�`^q^ivpqp�d^sb�ilt�MAF�

s^irbp�tfqe�efde� `lksbopflkp)� qeb�ob^`qflk�o^qbp�tbob� pilt�%63�e�clo� .--�bnrfs^ibkqp� lc�i^`qfab&+�

Pqrav� l c� qeb� jb`e^kfpj� rpfkd� 4*s^iboli^`qlkb� obsb^iba� qeb� olib� l c� qtl� jbq^i� `bkqobp� fk� qeb�

mlivjbofw^qflk+�Fk�qefp�`^pb)�qeb�fkfqf^qfkd�dolrm�lc�lkb�`^q^ivpq�mboclojp�^�kr`iblmefif`�^qq^`h�lk�

qeb� `^o_lkvi� dolrm� l c� qeb� jlkljbo)� tef`e� fp� ^`qfs^qba� _v� qeb� Ibtfp� ^`fafqv� l c� ^klqebo�

bnrfs^ibkq�lc�̀ ^q^ivpq+
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?b`nk^�.)6+�>irjfkrj�mlomevofk)� qeb�cfopq�eljldbklrp�i^`qfab�mlivjbofw^qflk�`^q^ivpq,$

Fk� ^qqbjmqfkd� ql� ^`efbsb� ^� jlkljbq^iif`� jb`e^kfpqf`� m^qet^v)� jlob� cibuf_ib� ifd^ka�

co^jbtlohp� tbob� bjmilvba+� Qefp� t^p� `^oofba� lrq� ql� fjm^oq� ^� ibpp� `lkpqo^fkba� dbljbqov� ^q� qeb�

jbq^i� `bkqob)� ^p� qeb� fk`ljfkd� jlkljbo� ^ka� fkfqf^qlo� jrpq� mlppbpp� ^� `>*dbljbqov� clo� qeb�

jb`e^kfpj�ql�_b�sf^_ib+� Fk� qeb�mlomevofk� bu^jmibp� qeb�jbq^i� fp� bk`ljm^ppba�_v� ^�ofdfa� ifd^ka�

pvpqbj�ib^sfkd�lkiv�qtl� ^\LY]�^uf^i�pfqbp�lmbk�clo�qeb�`l*loafk^qflk�l c�qeb�fkfqf^qlo�^ka�jlkljbo+

Qeb� pb`lka�jlqfc�absbilmba�t^p� _rfiq� ^olrka� ^� af^jfal^jfkl� pvpqbj� `l*loafk^qba� ql�

^irjfkrj)� p^j^ofrj)� qfk)� wfk`� ^ka�dolrm� 0� bibjbkqp� %Cfdrob� .+.-&+ $[$ $[�Jlkljbq^iif`� qofdlk^i�

jlklmvo^jfa^i�dbljbqofbp�tbob�l_pbosba�clo�qeb�^irjfkrj�^ka�qfk�pmb`fbp)�l c�tef`e�qeb�qfk�t^p�

clrka�ql�_b�jlpq�^`qfsb+�Qeb�p^j^ofrj�^ka�wfk`� ^k^ildrbp�tbob�clrka�ql�mlppbpp�^�afjbof`� cloj�

qe^q�t^p� ^qqof_rqba�ql� qeb� bkclo`ba� dbljbqov�l c�qeb�af^jfal^jfkl� ifd^ka)�tef`e� fp� ^a^mqba�ql� ^�

_bkq� ^oo^kdbjbkq� sp+� ^� ifkb^o)� ^iibkf`*qvmb� dbljbqov� bumb`qba� clo�jlkljbof`� wfk`� `ljmibubp+�

?rih� `lmlivjbofw^qflkp� tfqe� div`lifab� ob^`eba� efde� `lksbopflkp� %;62"&� eltbsbo� qeb� MAF� lc�

pr`e�ob^`qflkp�tbob�_ol^a�%/*0&+
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?b`nk^�-*-,*�Af^jfal^jfkl�`ljmibubp)�qeb�pb`lka�dbkbo^qflk�l c�eljldbklrp�i^`qfab�
`^q^ivpqp+

Croqebo�tloh�ql�mobsbkq�qo^kpbpq|ofcf`^qflk�ob^`qflkp�fkslisba�qeb�fk`lomlo^qflk�lc�_rihfbo�

qofabkq^qb� ifd^kap+� Ql�qefp� bka)� qofpmvo^wlivi*evaol_lo^qb� ifd^kap�tbob�rpba�fk�qeb�mobm^o^qflk�lc�

`ljmibubp� lc�`^i`frj)�j^dkbpfrj�^ka�wfk`� clo� i^`qfab�m l i vj b o f w ^ q f l k + @ ^ i ` f rj �^k^ildrbp�

tbob� qeb�jlpq� ^`qfsb)� `^m^_ib�l c�mlivjbofwfkd� .--� bnrfs^ibkqp� l c�i^`qfab� fk�lkb�jfkrqb� ^q�ollj�

qbjmbo^qrob)�tefipq�Wk�t^p�qeb� ib^pq�^`qfsb)� obnrfofkd�3�a^vp� ql� ^`efbsb�6-"�`lksb o p f lk +Qe f p �

loabo�l c�ob^`qfsfqv�t^p�^qqof_rqba�ql�qeb�mli^ofqv�l c�qeb�jbq^i*fkfqf^qlo�_lkap+�J^dkbpfrj�^ka�wfk`�

qofpfka^wlivi*evaol_lo^qb� ^k^ildrbp� tbob� mobm^oba� ^ka� ^k� fk`ob^pb� fk� ^`qfsfqv� t^p� l_pbosba�

tebk� `ljm^oba� ql� qeb� af^jfal^jfkl� pvpqbjp+� Tefib� cfopq� loabo� abmbkabk`b� lk� qeb� `^q^ivpq�

`lk`bkqo^qflk�t^p�l_pbosba)�MAF�s^irbp)� ^iqelrde�fjmolsba)� obj^fkba�efde�clo�`lkqoliiba�ifsfkd�

mlivjbofw^qflkp�%.+3*.+4&+

Luvdbk� _^pba� _fpmebkli^qbp� ^ka� jbqevibkb_fpmebkli^qbp� `ljmibuba� tfqe� ^irjfkrj�

e^sb� peltk� ^_fifqv� fk� qeb� OLM� l c�i ^ ` q f a b ) [ ^ p � e^sb� `e^i`ldbk*_ofadba� _fpmebkli^qbp� tfqe�

qfq^kfrj+� Qefp� co^jbtloh�e^p�_bbk� bum^kaba� ql� fk`irab� af`e^i`ldbk*_ofadba�_fmebkli^qbp�

`ljmibuba�ql� o^ob*b^oqe�jbq^ip� pr`e� ^p� i^kqe^krj� ^ka� irqbqfrj+$$[�Qeflmebkli^qb�abofs^qfsbp� l c�

qebpb� ifd^kap� e^sb� _bbk� mobm^oba� ^ka� `ljmibuba� tfqe� ^irjfkrj)$Ñ[� eltbsbo� qebpb� pvpqbjp
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buef_fqba� mllo� `^m^`fqv� clo� qeb� OLM� lc� i^`qfab)� tfqe� qeb� qeflmebkli^qb� ifd^kap� fkfqf^qfkd� qeb�

mlivjbofw^qflk�^ka�c^fifkd�ql�j^fkq^fk�qeb�fkqbdofqv�lc�qeb�jbq^i�`ljmibu+

?fabkq^qb� K*alklo� ifd^kap� e^sb� peltk� moljfpb� fk� qeb� OLM� l c� i^`qfab)� tfqe� af^jfal�

wfk`)[['� ^jfafk^qb� vq q o frj)[q fk[[Ñ� ^ka� folk)$['� ^ka� gP*affjfk^qb� wfk`)[[ê'[[$[['� qfk)$[[�

j ^ d k b p f r j ) ` ^ i ` f r j  Å � ^ka� folkê[[ê [� pvpqbjp� ^ii� _bfkd� fksbpqfd^qba� clo� i^`qfab�

mlivjbofw^qflk� %Cfdrob� .+..&+� Qeb� jlpq� pr``bppcri� l c�qefp� dolrm� ^ob� qeb� ,0*affjfk^qb� `^q^ivpqp)�

tef`e�dbkbo^iiv�afpmi^v�qeb�`e^o^`qbofpqf`p�l c�ifsfkd�pvpqbjp+[Ñê $[ê$[[ [[�Qebpb� ifd^kap�e^sb�_bbk�

rpba� tfabiv� fk� qeb� pq^_fifw^qflk� l c� ilt*s^ibkq� pmb`fbp� ^ka� qebfo� pqbof`p� ^ob� _bifbsba� ql� e^sb�

dob^qbo�fkcirbk`b�_b`^rpb�qeb�kfqoldbk�pr_pqfqrbkqp�mlfkq�fk�qeb�afob`qflk�l c�qeb�_lkaba�`bkqob+

Fk� ^ii� `^pbp� l c�,0*affjfk^qb� `ljmibubp)� i^`qfab�mlivjbofw^qflk�t^p� l_pbosba� fk� af`eiloljbqe^kb�

^q�ollj�qbjmbo^qrob)�tfqe�qeb�ob^`qfsfqv�cliiltfkd�qeb�qobka7�Jd;WkzCbz@^;Pk)�tef`e�olrdeiv�

m^o^iibip� qeb� bib`qolmlpfqfsb� `e^o^`qbo�l c�qeb�jbq^ip+ [�Qeb� ^`qfsfqv�l c�qebpb� `ljmibubp�t^p� ^ipl�

efdeiv�abmbkabkq�rmlk� qeb� fkfqf^qfkd�dolrm+� Clo�wfk`� `ljmibubp)� pfivi^jfal)� pfivi^ihluv)� ^`bq^qb�

^ka� bqevi� fkfqf^qfkd�dolrmp�tbob�^ii� pfdkfcf`^kqiv�piltbo�qe^k�^ihluv�`l*ifd^kap+� Qeb�j^dkbpfrj�

`^q^ivpqp�`lkqfkrb�ql�eb�^jlkdpq�qeb�jlpq�^`qfsb�`^q^ivpqp�clo�qeb�jbq^i*jbaf^qba�OLM�l c�i^`qfab)�

tefib� qeb� wfk`� ^k^ildrbp� l c�@l^qbp� mlppbpp� efde� ^`qfsfqv� ^ka� buef_fq� pqboblpbib`qfsfqv� fk� qeb�

mlivjbofw^qflk+� Qeb� pr``bpp� l c� qebpb� pvpqbjp� e^p� iba� ql� melpmelolrp*`lkq^fkfkd� ^k^ildrbp)�

k^jbiv� jbqevibkb*_fp%melpmefkfjfkl&� ifd^kap)� lc� tef`e� pljb� mobifjfk^ov� fksbpqfd^qflk� e^p�

l``rooba+ $

@lj_fk^qflk*qvmb� `ebi^qfkd� ifd^kap)� `lkq^fkfkd�_lqe�K� ^ka� -*alklop� obj^fk� ^�mfii^o� lc�

OLM� `^q^ivpq� qb`eklildv)� tfqe� qeb� dob^qbpq�krj_bo�l c�obmloqp� cl`rpfkd�lk� p^ibk� ifd^ka� pvpqbjp�

%Cfdrob� .+..&+� Fkpmfoba� _v� Fklrbêp� mlomevofk^ql� ifd^kap)� qebpb� co^jbtlohp� ^ob� abofsba� colj�

p^if`vi^ia|evabp� ^ka� bqevibkbaf^jfkbp� %K)Kê*_fp*%p^if`vifabkb&bqevibkbaf^jfkb&� ^ka�e^sb� _bbk
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`ljmibuba� ql� ^ i r j f k r j ) q f k ) $ $ [ [ � vqqofrj[[� ^ka� Qebpb� wfk`� `ljmibubp

j^ab�rpb�l c�qeb�e^ic*p^ibk�ifd^ka�tfqe�s^oflrp�fjfkb�pr_pqfqrqflkp+

Fkqbkpfsb�pqrav�lc�qeb�^irjfkrj�`ljmibubp�e^p�obsb^iba�qe^q�`e^kdbp�j^ab�ql� qeb� ifd^ka�

_^`h_lkb�mi^v�^�hbv�olib� fk�qeb�^`qfsfqv�lc�qeb�`^q^ivpq+� @eilofkb�pr_pqfqrqflk�^q�qeb�[L\L�mlpfqflk�

l c� qeb� mebkli� ofkd� iba� ql� efdebo� mlivjbofw^qflk� o^qbp� ^ka� ibpp� qo^kpbpq|ofcf`^qflk+$[[� Qebpb�

mebkljbk^�e^sb�_bbk�^qqof_rqba�ql� bke^k`ba�^irjfkrj�bib`qolmefif`fqv�^ka,lo�^k�fk`ob^pb�fk�qeb�

mli^ofw^qflk�l c�qeb�>i*U�fkfqf^qfkd�_lka+

Fk`ob^pfkd� qeb� pqbof`� fkcirbk`b� ^q� qeb� jbq^i� `bkqob)� qeolrde� Z\^SZ� pr_pqfqrqflk� l c�_rihv�

dolrmp� lk� qeb� mebkli� ofkd)� iba� ql� ^� ao^j^qf`� ab`ob^pb� fk� _lqe� fkqbo� ^ka� fkqo^jlib`ri^o�

qo^kpbpq|ofcf`^qflk� o b ^ ` q f l k p + T e f i b � ab`ob^pba� o^qbp� tbob� l_pbosba� clo� qelpb� `^q^ivpqp�

mlppbppfkd� qeb�_rihv�O.� pr_pqfqrbkq)� qeb� pqboblpbib`qfsfqv�t^p� bke^k`ba+� Qelpb� ^irjfkrj*p^ibk�

`^q^ivpqp�mlppbppfkd�^�cibuf_ib�_^`h_lkb�%@/)�@0�lo�@v&�e^sb�_bbk�peltk�ql�mlppbpp�^�efdebo�o^qb�

lc�mlivjbofw^qflk� qe^k�jlob� ofdfa� pvpqbjp)� pr`e� ^p� qelpb�eb^ofkd� ^k� ^olj^qf`� i f k h b o + Q e b �

mobpbk`b� l c� pm[� ev_ofafwba� `^o_lkp� fk� qefp� ifkhbo� pbbjp� ql� moljlqb� fjmolsba� mlivjbofw^qflk�

o^qbp+�Bka*dolrm� ^k^ivpfp�l c�qeb�obpriq^kq�MI>�obsb^iba�qeb�mobpbk`b�lc�bpqbo�ifkh^dbp)� fkaf`^qfkd�

qeb� lmbo^qflk� l c�qeb� `l*loafk^qflk� fkpboqflk�jb`e^kfpj� fk� qebpb� `^q^ivpqp+� MI>� molar`ba�tfqe�

qebpb� `^q^ivpqp� mlppbppbp� ^� k^oolt� jlib`ri^o� tbfdeq� afpqof_rqflk� ^ka� qeb� ifsfkd� `e^o^`qbo� fp�

abjlkpqo^qba�qeolrde�^�ifkb^o�obi^qflkpefm�_bqtbbk�`lksbopflk�^ka�jlib`ri^o�tbfdeq+

P^i^k�^k^ildrbp�l c�qebpb�^irjfkrj�`ljmibubp)�tebob�qeb�fjfkb� ifkh^db�e^p�_bbk�obar`ba�ql�

^� pb`lka^ov� ^jfkb)� lo� obar`qfsbiv� ^jfk^qba� ql� dfsb� qboqf^ov� ^jfkbp)� ^ob� ^ipl� ^`qfsb� fk� qeb�

mlivjbofw^qflk� l c� I>+$ '[� Qebpb� `^q^ivpqp� e^sb� _bbk� peltk� ql� _b� efdeiv� bccb`qfsb� fk� qeb�

ebqbolq^`qf`�mlivjbofw^qflk�lc�o^`*i^`qfab+
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Qeb� e^ic*p^i^k� wfk`� `ljmibubp� e^sb� peltk� fjmobppfsb� ob^`qflk� o^qbp)� _b`^jb� qeb� jlpq�

^`qfsb�MI>�`^q^ivpq�^q�qeb�qfjb�lc�qebfo�o bmlo q +Absb ilmba �_v�Efiijvbo�^ka�Qlij^k)�qeb�^`qfsfqv�

l c�qebpb� pvpqbjp� t^p� ^qqof_rqba� ql� qeb� c^`fib� `l*loafk^qflk� lc� i^`qfab� ql� ^� ibpp� `l*loafk^qfsbiv�

p^qro^qba�jbq^i�`bkqob+� Lqebo�qvmbp�l c�jfuba�K )- �alklo�ifd^kap�e^sb�_bbk�bjmilvba�fk�qeb�OLM�

l c� i^`qfab)� tfqe� obmloqp� cl`rpfkd� lk� qfq^kfrj� ^ka� q^kq^irj� ^qo^kb� qvmb� `ljmibubp)� %Cfdrob�

.� ..&.15*.2-� ^ka� i^kqe^krj� `ljmibubp� _b^ofkd� ^ihluv*^jfkl*_fpmebkli^qb� ifd^kap)$[[

.)1)4*qof^w^`v`ilklk^kb� co^jbtlohp� _lrka� ql� v q q o f r j ) ^ p � tbii� ^p� wfk`� `ljmibubp� _b^ofkd�

mebkli^qb*_^pba�ifd^kap�tfqe�bqevibkb*af^jfkb�^ojp�%Cfdrob�.+..&+[$[Ñê[[$[
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Tefib�qeb�^clobjbkqflkba�`^q^ivpqp�e^sb�cl`rpba�lk�^`qfsfqv�^ka�jlib`ri^o�tbfdeq�`lkqoli)� ^�

dob^q�krj_bo�l c�obmloqp�e^sb� cl`rpba�lk�qeb� ^ob^�l c�pqboblpbib`qfsb� i^`qfab�mlivjbofw^qflk)�tfqe�

`^q^ivpq�abpfdk�_bfkd�m^o^jlrkq�fk�qeb�pqrav�lc�fplq^`qf`)�ebqbolq^`qf`�^ka�pvkaflq^`qf`�mliv%i^`qf`�

^`fa&p+� Qebpb� pvpqbjp� rqfifwb� krjbolrp� jbq^ip� fk`irafkd� ^irjfkrj)$[[$[[Å� dboj^kfrj)�

e^cefrj)ê[[ê[[[� fkafrj)[[ 'êê[[� j^dkbpfrj)� wfk`)êÑ[ê$[[� wfo`lkfrj[[[� ^ka� s^oflrp

i^kqe^kfabp+$['ê$'ê[

Fplq^`qf`� mlivjbofw^qflk� l c� i^`qfab� t^p� cfopq� fksbpqfd^qba� tfqe� ^irjfkrj� p^ibk� `^q^ivpqp�

abofsba� colj� %O)O&*_fk^meqeviaf^jfkb+['ê$$ � Qebpb� `efo^i� `^q^ivpqp� e^sb� _bbk� abjlkpqo^qba� ql�

buef_fq� bk^kqfljlomef`� pfqb� `lkqoli� %qeolrde� $E � KJO� ^k^ivpfp� l c� qeb� obpriqfkd� MI>&� fk� qeb�

mlivjbofw^qflk�l c�A*i^`qfab�ql� cloj�fplq^`qf`�MI>+�>`efo^i� p^ibk�`ljmibubp�e^sb�_bbk�peltk�ql�

mlivjbofwb� i^`qfab� sf^� qeb� `e^fk*bka� `lkqoli� jbqela)� tfqe� qeb� dob^qbpq� q^`qf`fqv� _f^p� clo� qeb�

`^q^ivpq� eb^ofkd� '?r� pr_pqfqrbkqp� ^q� qeb� Z\^SZ� ^ka�[L\L� mlpfqflkp� l c�qeb� mebkli� ofkd� ^ka� ^k� k*�

molmvibkb� i f k h b o + Q e f p � `^q^ivpq� fp� obmloqba� ql� vfbia� fplq^`qf`� MI>� colj� o^`*i^`qfab�tfqe� ^�Mj�

s^irb�lc�-+55�^ka�MAF�l c�.+-4�^q�jlabo^qb�ob^`qflk�qfjbp�tfqe�;6-"�`lksbopflk+

Qeb� ebqbolq^`qf`� mlivjbofw^qflk� l c�o^`*i^`qfab� e^p� _bbk� ^`efbsba�jlpq� bccb`qfsbiv�tfqe�

^irjfkrj� p^i^k� abofs^qfsbp$[[� %Cfdrob� .+./&� ^ka� wfk`� ,0*affjfk^qb� ` l j m i b u b p + Q e b � p^i^k�

`ljmibubp� l c�Df_plk)� mlppbppfkd� af`eilol� pr_pqfqrqflk� ^q� qeb� Z\^SZ� ^ka�[L\L� mlpfqflkp� l c�qeb�

mebkli�ofkd� ^ka� ^k�k*molmvibkb�ifkhbo�molsfaba�MI>�tfqe� ^�Mo�s^irb�l c�-+55� ^q� 4-Å@� fk�qlirbkb)�

tefib� qeb� wfk`� `ljmibubp�molsfab�ebqbolq^`qf`� MI>�tfqe� q^`qf`fqv�_f^p� rmt^oap� l c�-+6-� ^q� ollj�

qbjmbo^qrob+� Fk� ^ii� l c� qebpb� `ljmibubp)� ^� pq^_ib� ifd^ka� pbq� fp� plrdeq)� _rq� qefli� `lkq^fkfkd�

p`^kafrj� p^ibk� `ljmibubp� absbilmba�_v�Lhra^� pelt�`e^fk*bka�`lkqoli� qeolrde� ciruflk^ifqv�lc�

qeb� ^k`fii^ov� ifd^ka+$[ � Obmobpbkqfkd� ^� kbt� qvmb� lc� avk^jf`� jlkljbo� ob`ldkfqflk)� qebpb�

p`^kafrj�`ljmibubp�tbob�^_ib�ql�^`efbsb�Mo�s^irbp�l c�rm�ql�-+63+
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-*2� Iherf^k�lmZkl

Ql� qefp� mlfkq� qeb� afp`rppflk� e^p� cl`rpba� plibiv� lk� ifkb^o� mlivjbop)� eltbsbo� MI>� e^p�

_bbk� pvkqebpfwba� fk� ^�s^ofbqv�l c�j^`oljlib`ri^o� ^o`efqb`qrobp+� Qebpb� q^hb� qeb� cloj� lc�_orpebp)�

abkaofjbop� lo� pq^op+� Pq^o�mlivjbop� `^k�_b� abcfkba� ^p�jriqf*^ojba�mlivjbof`�j^qbof^ip� fk�tef`e�

^ojp�o^af^qb� colj�^�`bkqo^i�`lob+� Qebpb� pvpqbjp�tbob�absbilmba�qeolrde�qeb�mflkbbofkd�tloh�lc�

Cilov)� tel� pvkqebpfwba� clro*� ^ka� bfdeq*^oj� pq^o� mlivjbop� l c� 5*`^moli^`q^j+$[$� Mlppbppfkd�

oeblildf`^i)� jb`e^kf`^i� ^ka� _fljbaf`^i� molmboqfbp� qe^q� ^ob� klq� ^``bppf_ib� fk� qo^afqflk^i� ifkb^o�

mlivjbop)� qebpb�pq^o�mlivjbop�e^sb�^qqo^`qba�^qqbkqflk�colj�jriqfmib�afp`fmifkbp�tfqefk�`ebjfpqov)�

_fl`ebjfpqov�^ka�j^qbof^ip� bkdfkbbofkd)� m^oqf`ri^oiv� ^p� `lkqoliiba�aord�abifsbov�obib^pb� pvpqbjp�

^ka�fk�k^klqb`eklildv�^mmif`^qflkp+$[[ê$[[

Colj� ^�`ebjf`^i� pq^kamlfkq)� pq^o�mlivjbop�mlppbpp� fk`ob^pba�`lk`bkqo^qflkp� l c�qbojfk^i�

crk`qflk^i� dolrmp)� fjmolsba� plir_fifqv� ^ka� afccbobkq�evaolavk^jf`� slirjbp�tebk� `ljm^oba� ql�

ifkb^o�^k^ildrbp�tfqe�`ljm^o^_ib�jlib`ri^o�tbfdeqp+�Mlivjbo�pq^op�lcqbk�tfii�mlppbpp�iltbo�jbiq�

sfp`lpfqfbp)� afccbobkq� qeboj^i� molmboqfbp� ^ka� fjmolsba� mevpf`^i� mol`bppfkd� tebk� `ljm^oba� ql�

ifkb^o�mlivjbop)� ^p�mevpf`^i�molmboqfbp� ^ob� fkcirbk`ba�jlob�_v�qeb�jlib`ri^o�tbfdeq� lc�qeb� pq^o�

^ojp�jlob�pl�qe^k�qeb�qlq^i�jlib`ri^o�tbfdeq�l c�qeb�pq^o+� Qeb� pvkqebpfp� lc� pq^o� mlivjbop� fp�

qvmf`^iiv� ^`efbsba� qeolrde� lkb� l c� qtl� jbqelap)� ^oj*cfopq� lo� `lob*cfopq)� fiirpqo^qba� fk� P`ebjb
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P`ebjb�.+3+�Pvkqebqf`�olrqbp�ql�pq^o�mlivjbop+

Fk� qeb� `lob*cfopq� jbqela� ^�jriqf*crk`qflk^i� `lob� fkfqf^qbp� qeb� ifsfkd� mlivjbofw^qflk� l c�^

ob^`qfsb� jlkljbo+� Qeb� mlivjbo� `e^fkp� tfii� dolt� colj� ^� cfuba� mlpfqflk� afob`qiv� lk� qeb� `lob+�

>iqbok^qfsbiv)� qeb� ^oj*cfopq�jbqela� `lrmibp� ifkb^o� mlivjbo� `e^fkp� tfqe� ^�jriqf*crk`qflk^i� `lob�

_b^ofkd�ob^`qfsb�qbojfk^i�dolrmp+� Qeb� ècfufkdê� l c�qeb�^ojp�`^k�_b�^`efbsba�qeolrde�^�qbojfk^qflk�

l c�qeb� ifkb^o�ifsfkd�mlivjbo�`e^fkp�_v�qeb� `lob)� lo�qeolrde�^�`lrmifkd�ob^`qflk�_bqtbbk�ob^`qfsb�

mlivjbo� bka*dolrmp� ^ka� `lob� crk`qflk^ifqfbp+� Tefib�_lqe�jbqelap� ^ob�sf^_ib� clo� qeb� `ob^qflk� lc�

mlivjbo�pq^op)�qeb�`lob*cfopq�jbqela�fp�jlob�sbop^qfib�clo�pvkqebpfwfkd�MI>�eljlmlivjbop+

>iqelrde� qeb�mlivjbo� pq^o�^o`efqb`qrob� `^k�_b�_rfiq�tfqe� ^�tfab�o^kdb�l c�jlkljbop� ^ka�

mlivjbop)[[[ $ê[�jr`e�tloh�e^p� cl`rpba�lk�^ifme^qf`�mlivbpqbop+�Qeb�^_rka^k`b�lc�qebpb�^ifme^qf`�

pq^o�mlivjbop� fp�m^oqf^iiv�abofsba�colj�qeb�`lksbkfbk`b�qe^q�jriqf*crk`qflk^i� ^i`lelip�molsfab� fk�

^`qfkd�^p�fkfqf^qlop�fk�qeb�OLM�lc�̀ v`if`�bpqbop�sf^�qeb�`lob*cfopq�^mmol^`e+�Qefp�^mmol^`e�e^p�_bbk�

efdeiv� pr``bppcri� fk� mobm^ofkd� pq^o� mlivjbop� lc� i^`qfab)� b*`^moli^`qlkb)� div`lifab)� gP*�

_rqvoli^`qlkb� ^ka� qofjbqevibkb� `^o_lk^qb)� `v`if`� i^`qlkbp�telpb�_bkbcfqp� e^sb�_bbk�jbkqflkba�

b^oifbo+� Pfjfi^oiv�ql� ifkb^o�mlivjbop)� pvkqebpfp�lc�qebpb� pq^op� fp� fkfqf^qba�_v�^k�^i`leli� dolrm� ^ka
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`^q^ivwba�_v�^�jbq^i� `ljmibu� ql� cloj�^`qfsb�jbq^i� ^ihlufabp)�tef`e�j^v�qebk�m^oqf`fm^qb� fk�qeb�

`l*loafk^qflk�fkpboqflk�jb`e^kfpj)� %P`ebjb� .+1&,[[$[[[

Abpmfqb� qeb� ilkd� efpqlov� l c� pq^o� mlivjbop� %.615&)'[$� qeb� cfopq� obmloq� l c� MI>� pq^o�

j^`oljlib`ribp� a^qbp� ql� .656)$'Å�^ka�obpb^o`e� fk� qeb� ^ob^�e^p� `lfk`faba�tfqe� qeb�_llj� fk�MI>�

fkqbobpq�lsbo�qeb�i^pq�ab`^ab+�Qeb�ofpb�fk�mlmri^ofqv�fp�^qqof_rqba�ql�qeb�rkfnrb�molmboqfbp�qe^q�pq^o*

pe^mba�MI>p�mlppbpp�tebk�`ljm^oba�ql� ifkb^o�eljlmlivjbop+�Qebpb�pq^op�buef_fq�iltbo�jbiqfkd�

qbjmbo^qrobp� %Qj&)� di^pp� qo^kpfqflk� qbjmbo^qrobp� %Qd&� ^ka� `ovpq^iifw^qflk� qbjmbo^qrobp� %Q`&+'$ê[ê$'$�

Fk� ^aafqflk� ql� qebpb� qeboj^i� `lkpfabo^qflkp)� pq^o�mlivjbop� lc�MI>�buef_fq� `lfifkd)� mlppbpp� iltbo�

evaolavk^jf`� slirjbp)� e^sb�efdebo�sfp`lpfqv� ^ka� `^k� cloj�jf`biibp� fk� ^nrblrp� plirqflk+$'$� >�

dob^qbo�`loobi^qflk�_bqtbbk�qeb�sfp`lpfqv�^ka�qbjmbo^qrob� fp� ^ipl� l_pbosba�tfqe�pq^o�MI>)� ^p� qeb�

bkq^kdibjbkq�l c�qeb�^ojp�prmmobppbp�ilkdfqrafk^i�jlqflk+$'[

J^kv�qvmbp�l c�`lobp�e^sb�_bbk�bjmilvba� fk�qeb� pvkqebpfp�l c�MI>�mlivjbo�pq^op+$'[�Qebv�

`^k� _b� dbkbo^iiv� prjj^ofwba� ^p� afp`obqb)� mlivjbof`)� jfhql^oj� ^ka� abkaofqf`,evmbo_o^k`eba�

`lobp+� Clo� lro� mromlpbp)� lkiv� afp`obqb� `lobp� tfii� _b� ^k^ivwba� fk� abq^fi+� Afp`obqb� `lobp� `^k� _b�

pfjmiv�obd^oaba�^p�pj^ii�jlib`ribp�_b^ofkd�jriqfmib�evaoluv�crk`qflk^ifqfbp�qe^q�j^v�eb�rpba�fk�

fkfqf^qfkd�OLM+� Qebv�^ob�lcqbk� qbojba�mlivlip� fc �abofsba� colj� prd^o� ^i`lelip)� _rq�j^v�_b�lqebo�

lod^kf`� jlib`ribp� qe^q� mlppbpp� kl� obmb^q� rkfqp� lo�_o^k`e�mlfkqp+� Fk� ^ijlpq� ^ii� ifqbo^qrob� obmloqp�

qeb� MI>� ^ojp� mlppbpp� ^q^`qf`� pqbobl`ebjfpqov)� ^ka� ^ob� pvkqebpfwba� rqfifwfkd� qeb� Pk%- `q&/�

`^q^ivpq+ê''

Qeb� pfjmib� mlivlip� mbkq^bovqeofqli� 51*.61� afmbkq^bovqeofqli

%AMB&$Åê$'[ê$'Åê$ÅÅêê['è$Å'� ^ob� qeb� jlpq� `ljjlkiv� rpba� `lobp� fk� MI>� pq^o� pvkqebpfp� ^ka� molar`b�

clro*� ^ka� pfu*^ojba� pq^op� obpmb`qfsbiv+� >aafqflk^iiv)� 0*^ojba� pq^op�_^pba�lk� qofjbqevilimolm^kb
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^ojba� pq^op�_^pba� lk�uvifqli)[[[� 3*^ojba� pq^op� _^pba�lk� fklpfqli� ^ka� p l o _ f q l i ) ^ k a � 5*^ojba�

pq^op� _^pba� lk� qofmbkq^bovqeofqli� %QMB&� ^ka� jlafcfba� a f Q J M e ^ s b � ^ipl� _bbk� pvkqebpfwba+�
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?b`nk^�-*-/*�Pfjmib�mlivlip�rqfifwba�^p�pq^o�mlivjbo�`lobp+

Qeb�obmloqp� qe^q� `lkq^fk�mlivjbo� ^ka� qeboj^i� `e^o^`qbofw^qflk�l c�pq^o�MI>�mlivjbop� ^ob�

prjj^ofwba�fk�Q^_ib� .+/+�Colj�qeb�a^q^�tb�`^k�pbb�qe^q�obmloqba�jlib`ri^o�tbfdeq�afpqof_rqflkp�

^ob� qvmf`^iiv� sbov� dlla)� bsfabk`b� lc� `lk`roobkq� fkfqf^qflk� lc�OLM� ^q� ^ii� `lob� LE� crk`qflk^i�

dolrmp)� ^p� tbii� ^p� qeb� bccf`fbk`v� lc� Pk%- `q&/� fk� qebpb� pvpqbjp+� Pqolkd� `loobi^qflkp� ^ob� ^ipl�

l_pbosba� _bqtbbk� qeb� `^q^ivpq� il^afkd� o^qflp)� tfqe� _lqe� ilt� ^ka� efde� `^q^ivpq7fkfqf^qlo� o^qflp

03



obpriqfkd� fk� ^klj^ilrpiv� efde� @lkcfoj^qflk� qe^q� ^ii� ^i`leli� crk`qflk^ifqfbp� e^sb

fkfqf^qba�fp�sbofcfba�_v�$E �KJO�pmb`qolp`lmv�fk�jlpq�`^pbp,[[

MZ[e^�.+/+� Qeboj^i�a^q^�clo�M iI> �mlivjbo�pq^op�mobm^oba�tfqe�Pk%- `q&/� `^q^ivpq+
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AMB ./4-- .+.- 05*/ .--+2 .14+4 1.+- .6.).63

Plo_fqli 41,, .+-6 * * ..1+5 * .66

QMB 2/5-- F +5 F 24+3 .-.+1 .33+0 * .62

Tfqe�obpmb`q�ql�qeb�qeboj^i�molmboqfbp)�qebob�^ob�^ipl�`ib^o�qobkap+�Qeb�Qd�l c�qeb�pq^o�jlob�

`ilpbiv�obi^qbp�ql�qeb�jlib`ri^o�tbfdeq�l c�qeb�pq^o)�o^qebo�qe^k�qeb�pmb`fcf`�`lob�lo�qeb�krj_bo�l c�

^ojp�fq�mlppbppbp+�Clo�MwI>�pq^op�qe^q�^ob�mobm^oba�rkabo�pfjfi^o�`lkafqflkp)�qeb�Qd�s^irbp�o^kdb�

colj�16Å@� %Jo)�:� ./4--&�ql�25Å@�%Jk�:�0.4--&�^ka�pfdkfcf`^kqiv�iltbo�qbjmbo^qrobp�tlria�_b�

bumb`qba�clo�o^`*i^`qfab�pq^op�tebk�`loobi^qfkd�ql�qeb�_be^sflro�l c�ifkb^o�MI>�p v p q bj p + F k �

^aafqflk)�^k�fk`ob^pb�fk�qeb�`lkqoli�l c�qeb�OLM�%iltbo�MAF&�obpriqp�fk�iltbo�Qd�s^irbp)�fkaf`^qfkd�

qe^q�rkfclojfqv�l c�qeb�pq^o�pqor`qrob�mi^vp�^k�fjmloq^kq�olib�fk�qeb�l_pbosba�qeboj^i�molmboqfbp+
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@ovpq^iifw^qflk� _be^sflro� l c�pljb� MI>� mlivjbo� pq^op� e^p� ebbk� fksbpqfd^qba+� Ebob� qeb�

`lob�e^p�^�jr`e�i^odbo�bccb`q�lk�qeb�s^irbp�lc�Q`+�MB*e^pba�MfI>�pq^op�e^sb�iltbo�Qd�s^irbp�qe^k�

AMB*_^pba�MfI>p)� bsbk�tebk�qeb�MB�pq^op�e^sb�dob^qbo�jlib`ri^o�t b f d e q p + T e b k �p^jmibp�

mlppbpp�qeb�p^jb�`lob)� ^k�fk`ob^pb� fk�jlib`ri^o�tbfdeq�ib^ap�ql� ^k�bke^k`bjbkq�lc�qeb�Qd�s^irb+�

Qefp� mebkljbklk� fp� ^ipl� l_pbosba� clo�jbiqfkd� qbjmbo^qrobp+� >k� fk`ob^pb� fk�Jk� lc�pq^o�MfI>p�

tfii�ib^a�ql�bke^k`ba�jbiq�molmboqfbp�l c�qe^q�j^qbof^i+

Qeb�krj_bo�l c�^ojp� fp� ^ipl� peltk� ql� e^sb� ifqqib� bccb`q� lk� qeb�jbiqfkd� qbjmbo^qrob� lc�

qeb� MI>� pq^op+� >� obmloq� qe^q� abq^fip� qeb� mobm^o^qflk� l c� 0*)� 1*)� 2*� ^ka� 3*^ojba� M iI> � pq^o�

mlivjbop�molsfabp� bsfabk`b� ql� prmmloq� qefp� ^ p p b o q f l k + F q � fp�klq^_ib� qe^q� qeb�krj_bo�l c�^ojp�

fjm^`qba� qeb� `ovpq^iifw^qflk� o^qbp� pfdkfcf`^kqiv+� ?bvlka� qefp� ifqqib� tloh� e^p� ebbk� `ljmibqba�

obd^oafkd�qeb�`ovpq^iifkfqv�l c�mlivli�pq^o�MwI>p+

@ib^oiv� bsfabkq� colj� ^k^ivpfp� l c� qeb� a^q^� fp� qe^q� ifqqib� e^q`e*ql*_^q`e� `lkpfpqbk`v�

bufpqp� ^jlkdpq� pq^o� MiI>p+� Mobaljfk^kqiv� arb� ql� tfab*o^kdfkd� afccbobk`bp� fk� bumbofjbkq^i�

abpfdk)� `^q^ivpq� il^afkdp� ^ka� jlkljbo�7�fkfqf^qlo� o^qflp)� ^� jlob� pvpqbj^qf`� ^mmol^`e� tlria�

dob^qiv� bke^k`b� rkabopq^kafkd� l c�qeb� fjm^`q� l c�`lob)� `^q^ivpq� ^ka� jlib`ri^o� tbfdeq� lk� qeb�

l_pbosba�molmboqfbp�l c�MI>�mlivjbo�pq^op+

Kb^oiv� ^ii� mr_ifpeba� obmloqp� l c�MI>� pq^op� rqfifwb� Pk%- `q&/� ql� `^q^ivwb�OLM)� ^iqelrde�

^iqbok^qfsbp� al� bufpq+� Bkwvjb� `^q^ivwba� pvkqebpfp� l c�clro*� ^ka� pfu*^ojba� pq^op� _^pba� lk� MB�

^ka� fklpfqli� e^p� _bbk� ^`efbsba� rpfkd� ifm^pbp� abofsba� colj� @]P_OZXZYL]� QW_Z\f]�NPY]�

Pmfol`v`if`� qfk� fkfqf^qlop� _^pba� lk� qfk*pr_pqfqrqba� mlivbqevibkb� bqeluvi^qb[[[ê[$[$'� ^ka� `v`if`�

pq^kklu^kbp[[[� e^sb�_bbk� rpba� fk� qeb� mobm^o^qflk� l c�MI>� pq^o�mlivjbop� ^p�tbii� ^p� qeb� ifkb^o�

^k^ildrbp�jbkqflkba�mobsflrpiv+� Lod^kl`^q^ivqf`� pvpqbjp)�k^jbiv�afjbqevi^jfklmvofafkb
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%AJ>M&[[[� e^sb� _bbk� rqfifwba� ql� pr``bppcriiv� mobm^ob� 3*^ojba� pq^op� colj� ^� irjfkbp`bkq�

orqebkfrj�`ljmibu+

Qeb� p`lmb� lc�jbq^i*_^pba� `^q^ivpqp�e^p� _bbk� bum^kaba� ql� fk`irab� wfk`� ^jfkl*� ^ka� qefl*�

mebkli^qb[[[ê['['�^ka�_fp%`^i`frj&mbkq^bovqeofqlc[[�pvpqbjp�qqe^q�`^k�_b�rpba�clo�qeb�mobm^o^qflk�lc�

MI>� pq^o� mlivjbop+� Pqbobl`lkqoliiba� pq^op� e^sb� _bbk� obmloqba� lkiv� lk`b)� tebob� qeb� ^irjfkrj�

p^i^k� `ljmibu)� %tebob� p^i^k� :� K)Kê*bqevibkb_fp%_bkwvi&_fp%0)2*af*`eilolp^if`vi^jfkb&&)�

jbkqflkba�b^oifbo�t^p�rpba�ql�mobm^ob�3*^ojba�pq^op�_^pba�lk�afmbkq^bovqeofqli+[[[

Tb� e^sb� pbbk� qe^q� qeb� k^qrob� l c�qeb� `lob� ^ka� `^q^ivpq� mi^v� ^k� fjmloq^kq� olib� fk� qeb�

molmboqfbp� l c�MI>� mlivjbo� pq^op)� _rq� qeb� pfdkfcf`^k`b� l c� qeb� mlivjbo� pq^o� ^oj� bka*dolrm�

`^kklq�_b�rkabopq^qba+� Qeb�k^qrob�l c�qefp� dolrm�mi^vp� ^�hbv�olib� fk�qeb�evaolivqf`� abdo^a^qflk�

pq^_fifqv�l c�qeb�mlivjbo� pq^op+� >p� qefp� fp� ^k� fjmloq^kq� cb^qrob� fk� ^ppbppfkd� qeb�nr^ifqv�l c�qebpb�

j^qbof^ip� clo� aord� abifsbov� pvpqbjp)� MI>� mlivjbo� pq^op� tbob� pqrafba� _v� ^k^ivwfkd� qeb�

plirqflk� pq^_fifqv� ^ka� obpfpq^k`b� ql� evaolivqf`� abdo^a^qflk� l c�pq^op� mlppbppfkd� LE)� @i)� KE/�

^ka� DLDE� qbojfk^qba� ^ojp+$'[� Qeb� `lia� `ovpq^iifw^qflk� qbjmbo^qrobp� l c� qeb� @i)� KE"� ^ka�

@LLH� qbojfk^qba� MI>p� tbob� efdebo� qe^k� LE� qbojfk^qba� p^jmibp+� Qebpb� p^jmibp� ^ipl�

mlppbppba� bke^k`ba� qeboj^i� pq^_fifqv�tebk� `ljm^oba� ql� qeb� evaoluvi� qbojfk^qba� pq^op)� ^ka�

qelpb� tfqe� @i� ^ka� KE/� bka*dolrmp� tbob� qeb� jlpq� obpfpq^kq� ql� evaolivqf`� abdo^a^qflk+� >k�

fk`ob^pb� fk� qeb� krj_bo� l c � bka*dolrmp)� jlsfkd� colj� cbt� ^ojba� afp`obqb� `lobp� ql�

evmbo_o^k`eba� ^ka� abkaofqf`� pvpqbjp� iba� ql� ^k� bke^k`bjbkq� l c � qeb� bka*dolrm� bccb`qp)� ^�

`e^o^`qbofpqf`�l c�mlivjbo�pq^op+�Qefp�tloh�fp�prjj^ofwba�fk�Q^_ib� .+0+
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MZ[e^�.+0+�Qbojfk^qfkd�bka*dolrm�bccb`q�lk�MI>�mlivjbo�pq^o�molmboqfbp+
M^kf* <hk^ Fà I=B M ($z< %� M\$z<%� Mf$z<% :Af�
LE Div`boli /./-- .+23 1/*3 .--+5 .24+/ 1-+6
@i Div`boli /.0-- .+23 24+. ./3+5 .26+. //*5

KE/ Div`boli /-/-- .+23 1.*/ ...+2 .23+6 1/+-
@LLE Div`boli .55-- .+43 1/*. ./.+6 .22+0 /.*5
LE MB 0.4-- .+42 14*. 54*, .3/+. 14+1
@i MB /.0,, .+40 14*/ ./5+2 .30+2 06+1

KE/ MB 004-- .+3. 22+/ -./*. .3.+4 1-+0
@LLE
^k� wks�+

MB //.,, /+.1 1/*3 ./2+- .26+1
Q � *H

/0*2

Qefp�jbqela�l c�bka*dolrm� crk`qflk^ifw^qflk�e^p�ebbk�rpba� ql� dbkbo^qb�MB*e^pba�MI>�

pq^op� tfqe� pr``fkf`� ^`fa� bka*dolrmp,[ '� Qebpb� pr``fkf`� ^`fa� dolrmp� `^k�_b� `olpp*ifkhba� tfqe�

pr``fkf`� ^kevaofab�mlpq� pvkqebpfp� ql� cloj� `ljmibu� mlivjbo�kbqtlohp+� Qebpb�kbqtlohp�tbob�

`^m^_ib� l c � j^fkq^fkfkd� qeboj^i� molmboqfbp� %pfjfi^o� Qd� ^ka� Qj&� tefib� buef_fqfkd� dob^qiv�

obar`ba�`ovpq^iifkfqv+

?bvlka� pfjmib�mlivlip)� jlob� `ljmibu� `lobp� e^sb�_bbk�rqfifwba� ql� mobm^ob� MI>� pq^op�

tefib� j^fkq^fkfkd� ^� i^`h� l c�_o^k`e� mlfkqp+� @elif`� ^`fa)� ^� k^qro^i� `ovpq^iifkb� _fib� ^`fa)� e^p�

_bbk� rpba� ql� mobm^ob� 1*^ojba� pq^o*MI>p+[$'$[$[� MI>� pq^op� _^pba� lk� qefp� `lob� e^sb� _bbk�

fksbpqfd^qba� clo� ^mmif`^qflkp� fk� pr_pqo^qb� jbaf^qba� dbkb� abifsbov� ^ka� `bii� qo^kpcb`qflk+� Qeb�

MI>�pq^op� `^k�^`q�^p� ^�prmmloq� clo�AK>�`l*mob`fmfq^qb�`ljmibubp� ^p�tbii� ^p� crk`qflkfkd�^p� TY�

`T^\Z� aord�abifsbov�sb`qlop+� Qebpb�sbop^qfib� pq^op� `^k�^ipl�_b� ifkhba�qeolrde�qeb� `lkabkp^qflk�

l c�jriqfmib� `elif`� ^`fa� lifdl*MI>�j^`oljlib`ribp� ql� cloj�MI>*`l*`eli^qb� ` e ^ f k p + Q e b p b �

MI>� pq^op� tbob� clrka� ql� e^sb� obi^qfsbiv� c^pq� abdo^a^qflk� qfjbp� ^ka� qebfo� `ebjf`^iiv�_bkfdk�

^ka�_fl^ppfjfi^_ib�k^qrob�tbob�hbv�obnrfobjbkqp� clo�pr``bpp�fk�qo^kpcb`qflk�pvpqbjp+

>klqebo� `i^pp� l c �jriqf*crk`qflk^i� fkfqf^qlop� rpba� fk� qeb� OLM� l c�I>� ^ob� qlpvi^qba� ,0*�

`v`ilabuqofkp+[[ê� >a^mq^qflk� l c�qebpb� pvpqbjp� ql� mobm^ob� MI>*,0*@A*MNU�_il`h� `lmlivjbop�

qeolrde�qeb� `lmlivjbofw^qflk�l c�I>�^ka�/*bqevi*/*lu^wlifkb)� ^iiltba� clo�qeb� qbpqfkd�l c�qebpb
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j^qbof^ip� ^p� prmo^jlib`ri^o�`^oofbop+� Qeb�MI>*`lkq^fkfkd� pq^op�tbob� il^aba�tfqe�@lkdl�Oba�

avb)� ^ka� qeb�j^ufjrj� il^afkd� `^m^`fqv)� abdo^a^qflk� ^ka�obib^pb�molcfibp�tbob�jlkfqloba�_v�

RS*sfpf_ib� pmb`qolp`lmv)� croqebo� `lkcfojfkd� qeb� `^m^`fqv� l c� qebpb� j^qbof^ip� clo� aord�

abifsbopv�pvpqbjp+

>iqbok^qfsbiv)� pfu*^ojba� MI>� pq^op� tbob� mobm^oba� colj� ^� ebu^evaoluv� qofmebkvibkb�

`lob� %/)0)3)4).-).�i*ebu^%.-$*evaoluv� ab`^kluvi� qofmebkvibkb&� %Cfdrob� .+..&+� Qefp� pvpqbj�

t^p� bum^kaba� ql� mobm^ob� `lmlivjbop� tfqe� pqvobkb� ^ka� K*^`oviluvpr``fkfjab� %K>P&� ^p�

tbii+[$[� Cfopq)� qeb� evaoluvi� qbojfk^qba�MI>� pq^op�tbob� ob^`qba�tfqe�tfqe� ^*eoljl*fpl_rqvof`�

`eilofab� ql� dbkbo^qb� _oljfkb� qbojfk^qba� pq^op+� Qebpb� j^qbof^ip� tbob� qebk� bjmilvba� ^p�

j^`ol�fkfqf^qlop� clo� qeb� ^qlj� qo^kpcbo� o^af`^i� mlivjbofw^qflk� %>QOM&� l c� pqvobkb� ^ka� K>P+�

@olpp*ifkhfkd� ^ka� qeb� cloj^qflk�l c�jf`biibp� ^ccloaba�k^klpmebobp)�tef`e� `lria�_b�eliiltba�

lrq�_v�evaolivpfp� l c�qeb�MI>� `lob+� Qefp� bu^jmib)� ^p�tbii� ^p� lqebop�tb�e^sb� pbbk)� fiirpqo^qbp�

qeb� sbop^qfifqv�l c�MI>�mlivjbo� pq^op)� qeb� pvkqebqf`� cibuf_fifqv� qebv�mlppbpp� ^ka� qebfo�`^m^`fqv�

clo�aord�abifsbov�pvpqbjp+

Qeb� fk`irpflk�l c�klsbi� qbqo^*� ^ka�ebu^*evaoluv�crk`qflk^ifwba�mbovibkb�`eoljlmelobp�

fkql�MI>�pq^o� qb`eklildv�e^p� fkqolar`ba�ofdfafqv�ql� qeb� pq^o�^o`efqb`qrob� %Cfdrob� .+.1&+[[[�Qeb�

fjmibjbkq^qflk� l c� qefp� jlob� ofdfa� `lob� e^p� obpriqba� fk� ^k� fjmolsbjbkq� fk� qeb� qeboj^i�

pq^_fifqv� `ljm^oba� ql� cibuf_ib� mlivli� `lobp)� jfkfjfwfkd� qeb� abpq^_fifwfkd� bccb`qp� l_pbosba� fk�

qeb� ptfq`e� colj� ifkb^o� ql� pq^o� ^o`efqb`qrobp+� Qebpb� pq^op� e^sb� ^ipl� ebbk� fksbpqfd^qba� clo� qebfo�

mlqbkqf^i� fk� qeb� bk`^mpri^qflk� l c� pj^ii� jlib`ribp)� tfqe� obpriqp� fkaf`^qfkd� qe^q� il^afkd�

`^m^`fqv�fp�eb^sfiv�abmbkabkq�rmlk�qeb� ibkdqe�l c�qeb�pq^o�^ojp+
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?b`nk^� -*-0*�Jlob�`ljmibu�`lobp�rqfifwba�fk�MI>�mlivjbo�pq^op+

Ob`bkqiv� qeb� bccb`qp� l c � ofdfa� `lobp� e^p� _bbk� ^k^ivwba� lk� ^q^`qf`� MI>� pq^op+['ê� Qeb�

qeboj^i�molmboqfbp� l c �MB� ^ka�AMB�`bkqoba� pq^op�tbob� `ljm^oba� ql� pq^op�mobm^oba� colj� .)0)2*�

qofp%evaoluvi&jbqevi_bkwbkb� %QEJ?&� ^ka� ebu^*evaoluvjbqevi_bkwbkb� %EEJ?&+� Qeb�

bke^k`ba�ofdfafqv�l c�qeb�`lob�t^p� clrka�ql�e^sb�^�pr_pq^kqf^i�fkcirbk`b�lk�qeb�l_pbosba�Qj+

Cfk^iiv)� afp`obqb� qo^kpfqflk� jbq^i� `ljmibubp� e^sb� _bbk� bjmilvba� ^p� `lobp� clo� MI>

k^klm^oqf`ibp� %Cfdrob� .+.2&+� Afp`obqb� `lobp� _^pba� lk� folk)� orqebkfrj� ^ka� brolmfrj� tfqe

evaoluvi*pr_pqfqrqba� af_bkwlvijbqe^kb� %a_j&� ^ka� _fmvofafkb� %_mv&� ifd^kap� e^sb� _bbk

rqfifwba� ^p� MI>�OLM� fkfqf^qlop+� Clo� a_jLE)� OLM� lc�I>�t^p� cliiltba� _v� `ljmibu^qflk� ql

qeb� jbq^i� `bkqob)[[[ê[[$� tefib� qeb� _mvLE� ifd^kap� jrpq� cfopq� _b� `ljmibuba� tfqe� qeb�jbq^i� ql

`ob^qb� qo^kpfqflk�jbq^i�j^`olfkfqf^qlo�`lobp+� Qeb�mobpbk`b� l c�^�jbq^i� arofkd� qeb�OLM�mol`bpp

iba� ql� ^k� fk`ob^pb� fk� qeb� l_pbosba� MAFp)� _rq� t^p� `lrkqbo^`qba� _v� fk`ob^pba� ^`qfsfqfbp� ^ka

1/



`lksbopflkp)� bpmb`f^iiv� fk� qeb� fkpq^k`bp� l c�folk*_^pba� `lobp+� Qebpb�j^qbof^ip� tbob� abpfdkba�

clo�pmb`f^ifpq� ^mmif`^qflkp)� fk`irafkd�rpb� ^p� pqfjrif*obpmlkpb�j^qbof^ip)� irjfkbp`bkq�j^qbof^ip�

clo�aord�abifsbov�^ka� fj^dfkd�lo�obpmlkpfsb�`eoljlmelobp+

+LE

LE

EL $

EL+

LE

J� :� Cb)� Or LE

0(

J� :� C b )� Br� %%

?b`nk^�.+.2+�Jbq^i�`ljmibubp�rqfifwba�^p�`lobp�fk�MI>�mlivjbo�pq^op+
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-*3�FZg]Zm^�h_�K^l^Zk\a

Qefp� qebpfp� t^p� absbilmba� tfqe� qeb� fkqbkqflkp� l c�bu^jfkfkd� qeb� bccb`qp� l c�fkqolar`fkd�

q^`qf`fqv�`lkqoli� fkql� qeb� pvkqebpfp� lc�MI>�mlivjbo� pq^op+� Mlivjbo� pq^op)�tefib�_bfkd� ^�sbop^qfib�

^ka� rkfnrb� j^`oljlib`ri^o� p`^cclia� tfqe� fjmloq^kq� ^mmif`^qflkp)� ^ob� mi^drba� _v� iltboba�

mevpf`^i)� qeboj^i�^ka�plirqflk�molmboqfbp+� Fq�t^p�bumb`qba�qe^q�_v�moljlqfkd�pqboblobdri^ofqv�fk�

qeb� mlivjbo� ^ojp� l c�qeb� pq^o� ^o`efqb`qrob)� qeb�molmboqfbp� lc�qefp� rkfnrb� mlivjbo�jf`olpqor`qrob�

`lria�_b� bke^k`ba� ql� qelpb� ^ppl`f^qba�tfqe� ifkb^o�MI>p� l c�`ljm^o^_ib� jlib`ri^o�tbfdeqp+� ?v�

rqfifwfkd� ^� `lj_fk^qflk� lc�\LN� ^ka�I*i^`qfab� fk� `lkgrk`qflk�tfqe� ^� pbofbp� l c�mobsflrpiv�obmloqba�

`^q^ivpqp� %ÑçXp^ibkZ>iJb� %.&)� è[êXp^i^kG>iJb� %/&� ^ka� Pk%- `q&/� %0&&)� qe^q� e^sb� _bbk� peltk� ql�

moljlqb� fplq^`qf`*o^`� %.&)� ebqbolq^`qf`� %/&)� ^q^`qf`� %0&� ^ka� fplq^`qf`*W)� %0&� qeb� molmboqfbp� l c�qeb�

obpriq^kq� pq^op� tlria� _b� fjmolsba+� Qefp� `lk`bmq)� l c� `lj_fkfkd� `lkqoli� lsbo� mlivjbo�

j^`olpqor`qrob�tfqe�jbq^i� `^q^ivpqp�`^m^_ib�lc�̀ lkqoliifkd�MI>�jf`olpqor`qrob�ql� qrkb�molmboqfbp�

t^p�efqeboql�rkobmloqba�fk�qeb�mr_ifpeba�ifqbo^qrob+

Qefp�`lk`bmq�t^p�qelrdeq�ql�_b�bpmb`f^iiv�pfdkfcf`^kq�tfqe�obpmb`q�ql�qeb�mevpf`^i)�qeboj^i�

^ka� abdo^a^qflk�molmboqfbp� l c�qebpb�j^qbof^ip+� Pq^o�MI>p� prccbo� colj� ab`ob^pba� `ovpq^iifkfqv)� ^�

obpriq� l c�qebfo� ibpp� obdri^o�m^`hfkd� ^oo^kdbjbkqp)� abmobppba� qeboj^i� molmboqfbp� %bpmb`f^iiv�jbiq�

molmboqfbp� ^ka�qbjmbo^qrob� pq^_fifqv&)� ^ka�abdo^ab�jr`e�jlob�nrf`hiv�fk� plirqflk+�?v�moljlqfkd�

obdri^ofqv� fk� qeb� l_pbosba� qbqo^ap� clo� qeb� MI>� pq^o� ^ojp)� fq�t^p� bksfp^dba� qe^q� qeb� `ovpq^iifkfqv)�

qeboj^i� molmboqfbp� ^ka� plirqflk� ifcbqfjbp� tlria� eb� bke^k`ba)� fjmolsfkd� qeb� nr^ifqv� l c� qebpb�

j^`oljlib`ribp� clo� ^� s^ofbqv� l c� ^mmif`^qflkp+� Qeb� mlqbkqf^i� clo� abqbojfkfkd� qeb� abdo^a^qflk�

hfkbqf`p� l c�qebpb� pq^o*pe^mba� MI>p� fk� plirqflk� t^p� lc�m^oqf`ri^o� fkqbobpq� tfqe� obpmb`q� ql� qebfo�

rqfifqv�^p�aord�abifsbov�sb`qlop)�`^m^_ib�l c�abifsbofkd�_fl^`qfsbp�rmlk�abdo^a^qflk+
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Qeb� buqbkq� l c�`lkqoli� `^m^_ib� lc�_bfkd� buqboqba� lsbo� qeb� molmboqfbp� lc�pqbobl`lkqoliiba�

MI>� pq^op� t^p� croqebo� bu^jfkba� qeolrde� qeb� mobm^o^qflk� lc� fplq^`qf`� pq^op� tfqe� ^� s^ofbqv� lc�

q^`qf`fqv�_f^pbp+�?v�`lj_fkfkd�qeb�\LN�^ka�f*i^`qfab�jlkljbop� ^q�s^oflrp�o^qflp)�^ka�rqfifwfkd�

qeb� Pk%- `q&/� `^q^ivpq)� tef`e� fp� tbii� hkltk� ql� molar`b� MI>�tfqe� `lkqoliiba�jlib`ri^o� tbfdeq�

molmboqfbp)� ^�pbofbp�l c�fplq^`qf`^iiv*_f^pba�MI>�pq^op�tfii�_b�molar`ba+�Qeb�q^`qf`fqv�l c�qebpb�pq^op�

fp� evmlqebpfwba� ql� `loobi^qb� ql� ql� qeb� l_pbosba� mevpf`^i� %`ovpq^iifkfqv&)� qeboj^i� %di^pp� qo^kpfqflk�

^ka�jbiq�qbjmbo^qrobp&�^ka�plirqflk�%ifcbqfjb&�molmboqfbp+

>aafqflk^iiv)� klsbi� ^kfifal*^iafjfkb� ^irjfkrj� `^q^ivpqp� tbob� ql� eb� mobm^oba+� ?b^ofkd�

jr`e�_rihfbo�pr_pqfqrqflk�m^qqbokp� ^ag^`bkq�ql� qeb�jbq^i�`bkqob)� qebpb� pvpqbjp�tbob� bksfp^dba� ql�

mlppbpp� fjmolsba� `lkqoli� lsbo� qeb� pqbobl`lkqoliiba� mlivjbofw^qflk� l c� o^`*i^`qfab+� >p� pqbof`�

fkcirbk`b� l c�qeb� `l*loafk^qflk� pmebob� fp� hkltk� ql� moljlqb� qeb� fplq^`qf`� fkpboqflk� l c�o^`*i^`qfab�

jlkljbop)� qebpb� `^q^ivpqp�tbob�elmba�ql�mlppbpp�efde�Mj�s^irbp)� kb^ofkd�lo�prom^ppfkd�qelpb� fk�

qeb�hkltk�ifqbo^qrob+� Qefp�fkslisba�qeb�pvkqebpfp�l c�klsbi�`v`ilebuvi�pr_pqfqrqba�^kfifal*ifd^kap�

^ka� qeb� `ljmibu^qflk� l c�qebpb� ifd^kap)� fk� ^aafqflk� ql� affplmolmvimebkvi� pr_pqfqrqba� ^k^ildrbp)�

tfqe�^irjfkrj�ql�mobm^ob�[XK)K)K)KZ�>iJb�`ljmibubp�fk�tef`e�qeb�^kfifal*^iafjfkb�ifd^kap�^ob�

`l*loafk^qfkd� fk� ^� qbqo^abkq^qb� c^peflk)� ^� mobsflrpiv� rkobmloqba� mebkljbklk+� Qeb� nr^ifqv� l c�

qebpb� `^q^ivpqp� fk� qeb� mlivjbofw^qflk� l c� i^`qfab� t^p� ql� eb� fksbpqfd^qba)� fk`irafkd� ^� hfkbqf`�

^k^ivpfp+
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<aZim^k�Mph

Lm^k^h\hgmkhee^]�IE:�iherf^k�lmZkl�[Zl^]�hg�

]bi^gmZ^krmakbmhe

.*-�=I>)IE:�lmZkl�pbma�heb`hf^kb\�Zkf�e^g`mal

.*-*-� Lrgma^lbl�Zg]�iherf^k�\aZkZ\m^kbsZmbhg

>p�afp`rppba�fk�@e^mqbo� .)� pq^o�mlivjbop�`^k�_b�pvkqebpfwba�fk�^�s^ofbqv�l c�t^vp+�Clo�qefp�

pqrav� qeb� `lob*cfopq� ^mmol^`e�t^p� `elpbk+� @lob*cfopq� pq^o� pvkqebpfp� fp� hkltk� clo� fqp� pr``bpp� fk�

lkb*mlq� ob^`qflkp)� ^ka� e^p� mob`babk`b� fk� i^`qfab� pq^o� mobm^o^qflk+� Qeb� bjmilvba� ob^`qflk�

m^o^jbqbop�^ob�peltk�fk�P`ebjb�/+.)�tefib�qeb�bjmilvba�`^q^ivpqp�^ob�peltk�fk�Cfdrob�/+.+
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?b`nk^�/+.+�@^q^ivpqp�rqfifwba�fk�qeb�pqbobl`lkqoliiba�pvkqebpfp�lc�MI>�pq^op+� %.&�ÑçXp^ibkZ>iJb)�
%/&�è[$Xp^i^kG>iJb�^ka�%0&�Pk%- `q&/+

Qeb� `lob� `elpbk� clo� qefp� tloh�t^p� afmbkq^bovqeofqli� %AMB&� ql� ^iilt� `ljm^ofplkp� ql� _b�

j^ab� tfqe� mobsflrp� tloh+[[[� >aafqflk^iiv)� AMB� t^p� qelrdeq� ql� fjm^oq� cb^qrobp� qe^q� tlria� _b�

abpfo^_ib�fk�qeb�pvkqebpfp�l c�MI>�pq^op7� ^�cibuf_fifqv�qe^q�tlria�ibka�fqpbic�ql�rkfnrb�lmmloqrkfqfbp�

clo�`lfifkd�^ka� pqbobl`ljmibu�_be^sflro)� ^ka�^� pfdkfcf`^kqiv�i^odb�krj_bo�l c�^ojp� %3&)� ql� ^iilt�

clo� ^�jb^kfkdcri� `ljm^o^qfsb� ^k^ivpfp� l c�qeb� pqbobl`lkqoliiba� pq^o�mlivjbo�molmboqfbp�sp+� ifkb^o�

pvpqbjp+

Ifqbo^qrob� `^q^ivpqp� buef_fqfkd� bu`biibkq� Jk)� MAF� ^ka� jlkljbo� fkpboqflk� `lkqoli� tbob�

pbib`qba� clo� qeb� pvkqebpfp� l c� pqbobl`lkqoliiba� pq^op� colj� o^`*i^`qfab+� >irjfkrj� `^q^ivpqp�

ÑçXp^ibkZ>iJb� %.&)� %tebob� ÑçXp^ibkZ� fp� >)>*molmvibkb_fp%0)2*af%qboq*_rqvi&p^if`vifjfkb&)� ^ka�

è$ êXp^i^kG>iJb� %/&)� %tebob� ççêXp^i^kZ� fp� >)>$*bqevibkb_fp%_bkwvi&%_fp%0)2*af`eilolp^if`vi^jfkb&)�

tbob� pbib`qba� clo�qebfo�bccf`fbk`v�fk� i^`qfab�mlivjbofw^qflk�tfqe�obpmb`q�ql� ob^`qflk�qfjbp)� ifsfkd
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`e^o^`qbofpqf`p� ^ka�efde�`lksbopflkp)�`lrmiba�tfqe�ilt�MAF�^ka�efde�q^`qf`fqv�ef^pbp, '[ê$[[�Qebpb�

`^q^ivpqp� vfbia� fplq^`qf`� ^ka�ebqbolq^`qf`� MI>� colj� o^`*i^`qfab� obpmb`qfsbiv)� tfqe� ^�Mj� s^irb� l c�

-+55� ^ka� ^�Mo�s^irb�l c�-+63+� Pk%- `q&/� %0&)� fp�tbii*hkltk�ql�eb�efdeiv� bccf`fbkq� fk� qeb�molar`qflk�

l c �̂ q^`qf`�MI>�colj�o^`*i^`qfab)� ^p�tbii�^p�qeb�mlivjbofw^qflk�l c�lmqf`^iiv�mrob�I*i^`qfab�ql� cloj�

mliv%i*i^`qf`�^`fa&� %MiI>&+

Jlkljbo�ql� fkfqf^qlo�o^qflp�l c�3-7.�tbob�rpba�ql�mobm^ob�3*^ojba�pq^op�tfqe� .-�jlkljbo�

rkfqp� mbo� ^oj)� ql� l_q^fk� ^� pvpqbj� qe^q� tlria� ^`efbsb� efde� `lksbopflk� tfqe� pj^ii� s^of^k`b�

_bqtbbk�^oj�ibkdqe)� ^p� lmmlpba�ql� pq^op�tfqe�^�efdebo�jlib`ri^o�tbfdeq�erq� dob^qbo�s^of^k`bp� fk�

^oj� ibkdqe+� @lkpfpqbk`v� fk� qeb� ibkdqe� l c� qeb� ^ojp� t^p� l c� dob^q� fjmloq^k`b� clo� `ljm^ofplkp�

_bqtbbk� p^jmibp� l c� afccbobkq� q^`qf`fqfbp+� Bifjfk^qflk� l c� qeb� hkltk� bccb`qp� l c�Jk� lk� qeboj^i�

molmboqfbp� ^ka� plirqflk� pq^_fifqv�tlria� obsb^i� qeb� qorb� bccb`q�l c�q^`qf`fqv�`lkqoli+� Ql� ^`efbsb� qeb�

mlivjbo�pq^op�tfqe�qeb�abpfoba�jlkljboffkfqf^qlo�o^qflp)�efdebo�qe^k�qvmf`^i� `^q^ivpq� il^afkdp�e^a�

ql� _b� bjmilvba� clo� jlkljbo�7`^q^ivpq�7�fkfqf^qlo� o^qflp� l c� 3-737.+� Qefp� t^p� kb`bpp^ov� ^p� b^`e�

fkfqf^qfkd�dolrm�lk�AMB�obnrfoba�^�`^q^ivpq+

Fkfqf^i�bumbofjbkq^qflk�tfqe�qeb�qo^afqflk^i�mlivjbofw^qflk�jbqelalildv�d^sb�rkabpfo^_ib�

obpriqp+� >qqbjmqp� ql� ^a^mq� qeb�ÑçXp^ibkZ>iJb� ^ka�'çêXp^i^kZ>iJb� `^q^ivpqp� ql� pq^o�MI>� pvkqebpfp�

molsba� afccf`riq8� ^q� 4-Å@� fk� qlirbkb� _fjla^i� jlib`ri^o� tbfdeq� afpqof_rqflkp� tbob� obmb^qbaiv�

l_pbosba� tebk� ^k^ivwba� _v� DM@+� >``ljm^kvfkd� qefp� _ol^abkfkd� lc�qeb� l_pbosba� MAF� t^p� ^�

pbsbob� obar`qflk�l c�`lksbopflk�^ka� ^k�rkabpfo^_ib� fkar`qflk�mbofla�tef`e�obpriqba� fk�sbov�pilt�

ob^`qflk�o^qbp� %/1�e� clo�/-"&+� Qefp�mol_ibj�t^p� ^qqof_rqba� ql� qeb� ilt� plir_fifqv�l c�AMB� fk�klk*

mli^o�lod^kf`�plisbkqp)�^�mebkljbklk�qe^q�fp�hkltk�fk�qeb�ifqbo^qrob+[[

Qefp� mol_ibj�t^p� lsbo`ljb� qeolrde� qeb� rpb� l c�jliqbk� i^`qfab� ^p� qeb� ob^`qflk�jbafrj+�

Fjmolsba� plir_fifqv� lc� AMB� t^p� `lrkqboba� _v� `lk`bokp� obd^oafkd� qeb� prfq^_fifqv� lc� qeb� >.
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`^q^ivpqp� clo� qeb� jlob� ofdlolrp� ob^`qflk� `lkafqflkp� %./-Å@&+� Tefib� `^q^ivpqp� %.&� ^ka� %/&� tbob�

peltk�ql�_b� bccf`fbkq�OLM� fkfqf^qlop� fk�plirqflk)� qebv�e^a�klq�_bbk�obmloqba�^p�`^m^_ib� fkfqf^qlop�

afpplisba� fk�jliqbk� i^`qfab+� Mobifjfk^ov�pqrafbp� obsb^iba�qeb�`^m^`fqv�l c�qebpb�`^q^ivpqp� ql� obq^fk�

pqor`qro^i� fkqbdofqv� ^q� qeb� kb`bpp^ov� efdebo� qbjmbo^qrobp8� eltbsbo)� qeb� bccb`q� lk� qeb� q^`qf`fqv�

`lkqoli�jb`e^kfpjp�t^p�rkhkltk+�Objls^i�l c�qeb� plisbkq� ^ipl� ^ifdkba�tfqe� èdobbkboê� ob^`qflkp�

_v�rqfifwfkd�qeb�`^m^`fqv�l c�qeb�jlkljbo�ql�^`q�^p�^�ob^`qflk�jbafrj+

>� qvmf`^i� pvkqebqf`� mol`barob� fkslisba� qeb� il^afkd� lc� jlkljbo� e\LN� lo� I*i^`qfab&)�

fkfqf^qlo�%AMB&� ^ka�`^q^ivpq� %.)� /)� lo�0&� ^q� qeb�obnrfoba�o^qflp� fkql� ^�di^pp� ^jmlrib�bnrfmmba�tfqe�

^� j^dkbqf`� pqfoofkd� _^o� rkabo� fkboq� ^qjlpmebob� %Kf&+� Qefp� p^jmib� t^p� eb^qba� ^q� ./-Å@� clo� ^�

mobabqbojfkba�mbofla�l c�qfjb)� ^q�tef`e�mlfkq� fq�t^p�objlsba� colj�qeb�eb^q�^ka�nrbk`eba�tfqe�^�

.-7.� s,s�plirqflk�l c�af`eiloljbqe^kb�%A@J&�^ka�jbqe^kli�%JbLE&+�Qeb�mlivjbo�t^p�afpplisba�

_v� sfdlolrp� pe^hfkd� ^ka� ^iiltba� ql� pqfo� clo� 0-� jfkrqbp� ql� bkprob� `ljmibqb� qbojfk^qflk� l c�qeb�

mlivjbo� `e^fkp+� Qeb� p^jmib� t^p� qebk� aofba� _v� olq^ov� bs^mlo^qflk� ^ka� afpplisba� fk� ^�jfkfj^i�

^jlrkq� l c�A@J� %/*0� jI&� ^ka� mob`fmfq^qba� aolmtfpb� fkql� `lia� %*.2Å@&)� pqfoofkd� JbLE+� Qeb�

lm^nrb� prmbok^q^kq�t^p�ab`^kqba�^ka�qeb�obpriqfkd�MI>�t^p�aofba� TY�`LN_Z$�Obmob`fmfq^qflk�t^p�

`ljmibqba)� ^p� kb`bpp^ov)� _v� obmb^qfkd� qeb� ^clobjbkqflkba� mol`barob+� Obnrfobjbkq� l c� ^�

obmob`fmfq^qflk�t^p�qvmf`^iiv�^ppbppba�qeolrde�qeb�mobpbk`b�l c�`^q^ivpq,jlkljbo�fk�qeb� KJO�

pmb`qorj� lo� qebojldo^sfjbqof`� %QD>&� ^k^ivpbp+� Qeb� `lksbopflk� l c� qeb� mlivjbofw^qflkp� t^p�

abqbojfkba�do^sfjbqof`�̂ iiv�qeolrde�`ljm^ofplk�ql�^�qeblobqf`^i�vfbia+�Qeb�mlivjbo�molmboqfbp�^ob�

prjj^ofwba�fk�Q^_ib�/+.+
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MZ[e^�.*-*�Mlivjbofw^qflk�a^q^�clo�AMB*`bkqoba�pq^op+
LZfie^ <ZmZerlm Fhghf^k MZ\mb\bmr} !�<hgo*� Jk+DM@'' MAF MAF̂ oj'[
>*F / o^`*I> >q 61 443/ 6131 .+.1 /+2.
>*FF / o^`*I> >q 6/ 5,14 54// .+.5 /+.1
E*F / o^`*I> Eq 62 5422 45./ .+/3 /+/.
E*FF / o^`*I> Eq 62 4.0, 5164 .+.6 .*21
FO*F . o^`*I> Fpl*%o^`& 6/ 41,- 42/5 .+// /+1-
FO*FF . o^`*I> Fpl*%o^`& 61 5355 434- .+// /+1-
FI*F / <#<1 Fpl*%F& 66 544. 545. .+.5 /+/1
FI*FF / <#<1 Fpl*%I& 55 425- 545. .+-5 /+.1
èçMlivjbofw^qflk�`lkafqflkp7� 3-737.�jlkljbo7`^q^ivpq7fkf^qlo�=� ./-Å@� >q*>q^`qf`)�Eq*�
E`qbolq^`qf`)�Fpl*%o^`&*Fplq^`qf`*o^`)�Fpl*%f&*Fplq^`qf`*f� qeblobqf`^i�Jë� @^i`ri^qba�colj�qeb�
Pwvj^kphf�jbqela[[[�[�@lkafqflkp7� .�jI�jfk$[� fk�QEC)�/�jd�jI$ê�p^jmib�MP� pq^ka^oap�3�mlfkq�
`^if_o^qflk�-+25�`lksbopflk�c^`qlo+

Colj�qeb�a^q^)� fq� fp� peltk�qe^q� p^jmibp�l c�clro�q^`qf`fqv�qvmbp�e^sb�_bbk�pvkqebpfwba�^ka�

`e^o^`qbofwba+� ?v�graf`flrp� `elf`b� l c�`^q^ivpq� %.)� /� lo� 0&� ^ka� jlkljbo� %o^`*� lo� I*i^`qfab&)� ^�

pbofbp�l c�mlivjbo�pq^op�e^sb�ebbk�pvkqebpfwba�tfqe�qeb�s^ovfkd�q^`qf`fqfbp�mlppf_ib�clo�o^`*�^ka�<#�

i^`qfab+� Qeb� clro� q^`qf`fqfbp� ^ob� qeb� ^clobjbkqflkba� ^q^`qf`� %>q&)� ebqbolq^`qf`� %Eq&)� fplq^`qf`�

abofsba�colj�o^`*i^`qfab�%Fpl*o^`&�^ka�fplq^`qf`�abofsba�colj�I*i^`qfab�%Fpl*I&+

Qeb� `lksbopflk� l c�qebpb� M I > � p^jmibp�t^p� `^i`ri^qba� colj�tbfdefkd� qeb� obpriq^kq� M I > �

^ka�`ljm^ofkd�ql�^�qeblobqf`^i�vfbia+�Tefib�qeb�`ebjfpqov�l c�Pk%- `q&/�fk�mlivjbo�pq^o�pvkqebpfp�fp�

hkltk)� qeb� efde� `lksbopflkp� fkaf`^qb� ^ii� `^q^ivpqp� ^ob� obq^fkfkd� efde� OLM� bccf`fbk`v� fk� ^�

plisbkq*cobb� bksfolkjbkq+� DM@� ^k^ivpfp� l c� qeb� p^jmibp� fkaf`^qbp� ^k� bu`biibkq� `loobi^qflk�

_bqtbbk� bumbofjbkq^i� jlib`ri^o� tbfdeqp� %Jë&� ^ka� qeb� qeblobqf`^i� s^irbp+� Qefp� fp� ^� pqolkd�

fkaf`^qflk�l c�qeb� `lkqoliiba�`e^o^`qbo�l c�qeb�mlivjbofw^qflk�^ka�abjlkpqo^qbp� qe^q�qebpb� pvpqbjp�

^ob� tlohfkd� bccb`qfsbiv)� tfqe� jfkfj^i� rkabpfo^_ib� qo^kpbpq|ofcf`^qflk� ob^`qflkp� tef`e� tlria�

obpriq� fk� iltbo�jlib`ri^o�tbfdeqp� ^ka�_ol^abkba�MAFp+� Qeb� bu`biibkq�mlivafpmbopfqfbp� prmmloq� ^�

qorb� D^rppf^k� afpqof_rqflk� l c� jlib`ri^o� tbfdeqp� clo� qebpb� pq^o� M I > � pvpqbjp+� Cliiltfkd� ^k�

bjbodfkd� qobka� fk� mlivjbo� pq^o� ^k^ivpfp)� qeb� mlivafpmbopfqfbp� l c� qeb� ^ojp� %MAIoj &� e^p� _bbk�

`^i`ri^qba�_v�qeb�cliiltfkd�bnr^qflk�%Cfdrob�/+/&+
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Qvmf`^iiv� bjmilvba� fk� qeb� ^k^ivpfp� l c� abkaofqf`� ^ka� evmboeo^k`eba� mlivjbop)� qefp�

jb^prob� l c� ^oj� rkfclojfqv� tfii� eb� ob`ldkfwba� ^p� _bfkd� _ol^abo� qe^k� qo^afqflk^i� MAF� s^irbp+�

Qebpb� AMB*_^pba� mlivjbo� pq^o� pvpqbjp� pelt� MAF^oj� s^irbp� lc�9� /+4)� fkaf`^qfkd� dlla� `lkqoli�

lsbo� qeb� afpqof_rqflk� l c� ^oj� ibkdqep)� ^p� qvmf`^iiv� s^irbp� ibpp� qe^k� clro� ^ob� `lkpfaboba� ql� _b�

`lkqoliiba+[[[

Croqebo�`lkcfoj^qflk�lc�qeb�s^ifafqv�l c�qeb�pvkqebqf`�jbqelalildv�^ka�qeb�^``ro^`v�l c�qeb�

jlib`ri^o�tbfdeq� a^q^�t^p� ^`efbsba� _v� KJO+� Qeb� mobpbk`b� l c�qeb� mlivlif`� `lob� mb^hp� l c�

AMB�%1+.2�%j&� %3D'3 38'!("�^ka�0+01�%p&� ?38&!!�^ob�af^dklpqf`�clo�AMB*`bkqoba�pq^op�^ka�^ob�

l_pbosba�fk�Cfdrob�/+0+
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?b`nk^�/+0+� $E �KJO�l c�AMB*MI>�pq^o�peltfkd�qeb�j^glo�mb^hp�abofsba�colj�AMB�`lob+

Fkqbdo^qflk� l c� qeb� jbqevi� ^ka� jbqefkb� molqlkp� l c� qeb� MI>� `e^fkp� sboprp� qeb� pfdk^ip�

abofsba�colj�qeb�AMB�`lob� obsb^i�dlla�Jë�`lkqoli� buef_fqba�_v�qebpb� pvpqbjp� ^ka�fiirpqo^qb� qeb�

^``ro^`v� l c�jlib`ri^o� tbfdeqp� abqbojfkba� _v� DM@+� Qvmf`^iiv� Jë� abqbojfk^qflk� _v� KJO� fp�

c^foiv� ^``ro^qb)� _rq� qeb� mobpbk`b� l c�pj^ii� fjmrofqfbp� fk� qeb� p^jmib� `^k� afpqloq� qeb� fkqbdo^qflkp)�

bpmb`f^iiv� clo� ilt�jlib`ri^o�tbfdeq�mlivjbop)� tef`e�j^ufjfwb� qeb� bccb`qp� lc�qebpb� fjmrofqfbp+�

>aafqflk^iiv�qeb� bka*dolrm� lc�efde�Jë�mlivjbop� `^k�_b�t^peba�lrq� fk�qeb� pmb`qo^i�_^`hdolrka�

klfpb+�Qebpb�obpriqp�^ob�prjj^ofwba�fk�Q^_ib�/+/+
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L_pbosba�qbqo^ap�clo�MI>�pq^op�fk�ab`lrmiba� $E �KJO�tfqe�aljfk^kq�qbqo^a�efdeifdeqba

>p�mobsflrpiv�afp`rppba)� ab`lrmifkd�l c�qeb� $E �pfdk^ip�lc�MI>�^iiltp�clo�dob^qbo�`i^ofqv�fk�

^ppbppfkd�qeb�mlivjbo�jf`olpqor`qrob+� Qefp� qb`ekfnrb�^iiltp� qeb� fabkqfqv�^ppfdkjbkq�l c�qeb�MI>�

qbqo^ap� l c� s^oflrp� pqbobl`lkqoliiba� pq^op� ql� _b� abqbojfkba� qeolrde� `ljm^ofplk� tfqe� tfabiv�

^``bmqba� ifqbo^qrob� ^ppfdkjbkqp+ê[� >� ab`lrmiba� KJO� pmb`qorj� clo� ^ii� l c� qeb� pvkqebpfwba�

pqboblobdri^o�clojp�j^v�_b�l_pbosba�fk�Cfdrobp�/+1*/+4�_bilt+
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Colj� qebpb� Cfdrobp� %/+1*/+4&)� qeb� pqbobl`lkqoli� `^k� _b� `ib^oiv� l_pbosba+$[� Qeb� cfsb�

pqboblpbnrbk`bp�l c�^q^`qf`�MI>�abofsba� colj�o^`*i^`qfab� ^ob� peltk�fk�Cfdrob�/+1+� Qeb�obi^qfsbiv�

pfjfi^o� fkqbkpfqv� l c�qebpb� mb^hp� fp� ^� pqolkd� fkaf`^qflk� l c�qeb� o^kalj� `e^o^`qbo� l c�qeb� mlivjbo�

`e^fkp)� ^ka�fq�fp�tloqe�klqfkd�qe^q�qeb�jlpq�fkqbkpb�mb^hp�^ob�^qqof_rqba�ql� qeb�joj�^ka�qeb�jjj�

qbqo^ap+� Qefp� fkaf`^qbp� qeb�molmbkpfqv� clo� qefp� `^q^ivqf`� pvpqbj� ql� bk`e^fk� qtl� pr``bppfsb� i^`qfab�

jlkljbop� o^kaljiv)�tfqe�olrdeiv�bnrfs^ibkq�mobs^ibk`b�lc�qeb� fpl*bk`e^fkjbkq� %OOOO,PPPP&�

colj�jjj�^ka�qeb�ebqbol*bk`e^fkjbkq�%OOPP,PPOO&�colj�qeb�joj,ojo�qbqo^ap+

Qeb� ebqbolq^`qf`� pq^op� %Cfdrob� /+2&)� pvkqebpfwba� rqfifwfkd� qeb� è[$Xp^i^kG>iJb� `^q^ivpq� %/&)�

buef_fq� ^� pqolkd� mobpbk`b� l c� qeb� ojo� ^ka� joj� qbqo^ap+� Obmobpbkqfkd� qeb� OPPO,POOP� ^ka�

OOPP,PPOO� pqboblpbnrbk`bp)� qebpb� qtl� pfdk^ip� ^ob� fkafpqfkdrfpe^_ib� _v�KJO� pmb`qolp`lmv+[[�

Obpriqfkd� colj� qeb� ^iqbok^qfkd� bk`e^fkjbkq� l c� i^`qfab� jlkljbop)� ^� `lkafqflk� fjmlpba� _v� qeb�

`e^fk� bka� `lkqoli�jb`e^kfpj)� qeb�mobpbk`b� l c�qebpb� qtl� qbqo^ap� fk� olrdeiv� bnrfs^ibkq� fkqbkpfqv�

fkaf`^qb�qeb�pqolkd�ebqbolq^`qf`�_f^p�lc�qebpb�mlivjbo�pq^op)�tef`e�e^p�_bbk�`^i`ri^qba�ql�_b� 53"+�

Qefp� obmobpbkqp� ^� ab`ob^pb� colj� qeb� ifqbo^qrob� obmloq� %<o� :� -+63&)� _rq� fp� ^� sbov� ^mmob`f^_ib�

obqbkqflk� l c� ebqbolq^`qf`� _f^p� ^q� dob^qiv� bibs^qba� qbjmbo^qrob� fk� ^� s^pqiv� afccbobkq� ob^`qflk�

jbafrj� ^ka� fk� qeb� cloj^qflk� l c�^� jriqf*^ojba� molar`q+� Qeb� jlob� fkqfj^qb� jlkljbo�7�̀ ^q^ivpq�

fkqboc^`b�rkabo�jliqbk� `lkafqflkp)� `lrmiba�tfqe� qeb� fk`ob^pba� qeboj^i� bkbodv�lc�qeb� pvpqbj�`^k�

ib^a�ql�fkpboqflkp�qe^q�^ob�qebojlavk^jf`^iiv)�o^qebo�qe^k�hfkbqf`^iiv)�aofsbk+

Qeb� fplq^`qf`*bkof`eba� mlivjbo� pq^op� ^ipl� buef_fq� ab`lrmiba� KJO� pmb`qo^�

`e^o^`qbofpqf`� l c�efde� q^`qf`fqv� _f^p+� Fplq^`qf`� AMB*pq^op� abofsba� colj� o^`*i^`qfab� mlppbpp� qeb�

jjj� qbqo^a� %OOOO,PPPP&� fk�efde� fkqbkpfqv�tfqe� obpmb`q� ql� qeb� lqebo�mlppf_fifqfbp� %^ii� lqebo� 1�

mlppf_ib� qbqo^ap� clo�o^`*i^`qfab� ^ob� l_pbosba� clo� fplq^`qf`�MI>�mlivjbop&+� @^i`ri^qba� ql�mlppbpp�

^k�fplq^`qf`fqv�_f^p�l c�5/")�qeb�ÑçXp^ibkZ�>iJb�`^q^ivpq�obq^fkba�^�efde�`^m^`fqv�ql�bk`e^fk�i^`qfab
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jlkljbop� fk�qeb� p^jb�`lkcloj^qflk+�Tefib�qefp�Mj�s^irb� %-+5/&� ^ipl�obmobpbkqp� ^�ab`ob^pb�colj�

qeb�ifqbo^qrob)�qefp�`^q^ivpq�buef_fqp�^�_bqqbo�obqbkqflk�l c�pqbobl`lkqoli�^q�qeb�efdebo�qbjmbo^qrobp+

Tebk�`lkpfabofkd�qeb�afccbobk`bp�_bqtbbk� qefp� ob^`qflk�jbqelalildv�^ka� qeb� `lkafqflkp�

rkabo�tef`e� qebpb�>i*_^pba� `^q^ivpqp� e^sb�mobsflrpiv�_bbk� p`obbkba)� efde� obqbkqflk�lc�q^`qf`fqv�

`lkqoli� fp� l_pbosba�bsbk� ^q� bibs^qba� qbjmbo^qrobp�tfqe� fjmolsba�o^qbp� %/.� e�sp� .3�e� clo�;6-"�

`lksbopflk�tfqe�è[$Xp^i^kG>iJb&� ^p� ^�obpriq� l c�qeb� bifjfk^qflk�lc�plisbkq� fk� qeb�ob^`qflk�mol`bpp+�

>aafqflk^iiv)� qeb� fpprbp� ^ppl`f^qba� tfqe� AMB� plir_fifqv� fk� qo^afqflk^i� MI>� mlivjbofw^qflk�

plisbkqp�tbob� plisba)�molsfafkd� ^�jbqela� qe^q�j^v�eb� bum^kaba�ql� ^mmif`^qflk�l c�qebpb� pvpqbjp�

clo�lqebo�`v`if`�bpqbo�OLM�mol`bppbp�fk`irafkd�MI>*mliv%div`lif`�^`fa&�`lmlivjbop+

.*-*.� Ma^kfZe�ikhi^kmb^l�h_�=I>)IE:�lmZkl

Qeboj^i� `e^o^`qbofw^qflk� l c� qeb� mlivjbo� pq^op� t^p� fksbpqfd^qba� _v� qtl� jbqelap)�

qebojldo^sfjbqof`� ^k^ivpfp� %QD>&� ^ka� afccbobkqf^i� p`^kkfkd� `^ilofjbqov� %AP@&+� ?lqe� l c�qebpb�

qb`ekfnrbp� fjm^oqba� s^ir^_ib� fkcloj^qflk� ^_lrq� qeb� qeboj^i� fkqbdofqv� ^ka� molmboqfbp� l c� qebpb�

j^qbof^ip)� ^p� tbii� ^p� qebfo� prfq^_fifqv� clo� ^mmif`^qflkp)� bpmb`f^iiv� qelpb� obnrfofkd� pqor`qro^i�

fkqbdofqv�^q�efdebo�qbjmbo^qrobp+

Colj� fksbpqfd^qflkp� fkql� qeb�mr_ifpeba� ifqbo^qrob)� ^� pbsbob� i^`h�l c�rkabopq^kafkd� lc�elt�

jlib`ri^o�tbfdeq�afccbobk`bp� ^ccb`q� qeb� l_pbosba� qeboj^i�molmboqfbp� l c�pq^o�mlivjbop� l c�MI>� fp�

bsfabkq)� ^ka� qe^q� qeb� `lk`bmq� lc�rqfifwfkd� pqbobl`lkqoli� ql� fkcirbk`b� qeb� qeboj^i� molmboqfbp� t^p�

i^odbiv�r k b u m i l o b a + Q l � qefp� bka)� ^�pbofbp�l c�AMB*`bkqoba� pq^o�MI>p�l c�s^oflrp� q^`qf`fqfbp�tbob�

^k^ivwba�_v�QD>+�Qebpb�obpriqp�^ob�mobpbkqba�fk�Q^_ib�/+0� ^ka�Cfdrob�/+5+
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?b`nk^�/+5+�>�QD>�lsboi^v�l c�pqbobl`lkqoliiba�AMB*MI>�pq^op�%_irb*^q^`qf`)�mromib*ebqbolq^`qf`)�
dobbk*fplq^`qf`*o^`)�oba*fplq^`qf`*F&+

Qeb� pvkqebpfwba� pq^op� tbob� ^k^ivwba� _v� QD>)� _v� ^� pbofbp� l c�m^o^jbqbop� ^p� ^�jb^kp� lc�

qeboj^i� fkqbdofqv� bs^ir^qflk+� Qebpb� fk`iraba� qeb� lkpbq� qbjmbo^qrob� l c� o^mfa� qeboj^i�

ab`ljmlpfqflk)� ^�jb^prob� lc�qeb� fkfqf^i� pq^_fifqv� lc�^�mlivjbo� p^jmib)� ^ka� qeb� qbjmbo^qrob� qeb�

j^qbof^i� `^k� ob^`e� tfqelrq� prccbofkd� ^kv� pr_pq^kqf^i� qeboj^i� ab`ljmlpfqflk+� Colj� qeb� a^q^
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mobpbkqba� fk� Q^_ib� /+0)� qeb� pifdeq� afccbobk`bp� fk� jlib`ri^o� tbfdeq� %Jk� fk� Q^_ib� /+/&� al� klq�

j^kfcbpq� fk� ^kv� `ib^o� qobkap8� pifdeq� afccbobk`bp� fk� Jk� `^kklq� eb� `loobi^qba� ql� pfdkfcf`^kq�

afccbobk`bp�fk�qeb�lkpbq�qbjmbo^qrobp�lc�qeb�p^jmibp+

Qeb� bccb`q� qe^q�qeb� fkqolar`qflk�lc�pqbobl`lkqoli�e^p� lk�qeb� qeboj^i� lkpbq�qbjmbo^qrob� lc�

qebpb� pq^o�mlivjbop� fp� `ib^oiv�l_pbos^_ib+� Qeb�l_pbosba�lkpbq�clo�^q^`qf`� pq^op�t^p�z�/0/*/01Å@)�

_rq�tfqe�^k�fkqolar`qflk�lc�obdri^ofqv�ql�qeb�mlivjbo�`e^fkp)� ^k�fk`ob^pb�lc�z1-Å@�t^p�l_pbosba+�

Kl� i^odb� afccbobk`bp�tbob� l_pbosba� clo�p^jmibp�_b^ofkd�qeb�Eq)� FO�lo� FI�abpfdk^qflk)� fkaf`^qfkd�

qe^q� qeb� mobpbk`b� l c� pqboblboolop)� lo� lqebo� klk*abpfo^_ib� qbqo^ap)� e^p� ifqqib� bccb`q� lk� qeb�

ab`ljmlpfqflk� qbjmbo^qrobp8� o^qebo� qeb� lkpbq� fp� af`q^qba� _v� qeb� mobpbk`b� lc�^� aljfk^kq� j^glo�

qbqo^a�`ljmlkbkq+

Pfjfi^o�qobkap� ^ob�l_pbosba�tebk�bu^jfkfkd�qeb�mlfkq�lc�2-"�j^pp�obqbkqflk)� ^�jb^prob�

lc� qeb� p^jmibp� obpfpq^k`b� ql� qeboj^i� ab`ljmlpfqflk+� Ebob� tb� pbb� ifqqib� afccbobk`bp� _bqtbbk�

p^jmibp� mlppbppfkd� pqboblobdri^ofqv)� _rq� ^� z2-Å@� qeboj^i� bke^k`bjbkq� lsbo� ^q^`qf`� p^jmibp+�

Qebpb�a^q^�prmmloq�qeb� ^ppboqflk�qe^q�pqbobl`lkqoli�e^p�^�j^ohba�bccb`q�lk�bke^k`fkd�qeb�qeboj^i�

pq^_fifqv�l c�qebpb�MI>�pq^op+� Promofpfkdiv�qeb�ebqbolq^`qf`� pq^op�buef_fq�pfjfi^o�lkpbq�qbjmbo^qrobp�

ql� fplq^`qf`� ^k^ildrbp)� fkaf`^qfkd� qe^q� qeb� ojo,joj�qbqo^ap� ^ob� klq�jlob� prp`bmqf_ib� ql� qeb� lkpbq�

lc�qeboj^i�ab`ljmlpfqflk�qe^k�jjj�qbqo^ap+

Qeb� j^ufjrj� ab`ljmlpfqflk� qbjmbo^qrobp� obsb^i� ^klqebo�j^glo� qobka� fk� qeb� l_pbosba�

a^q^+� Ebob� tb� pbb� ^� dob^qbo� qe^k� 0-Å@� bke^k`bjbkq� l c�qeb� j^ufjrj� qeboj^i� qlibo^k`b� l c�qeb�

MI>�pq^op�_b^ofkd�^�ebqbolq^`qf`�_f^p�lo�^k�fplq^`qf`*f�_f^p�tebk�`ljm^oba�ql�qeb�^q^`qf`�p^jmibp+�

Qebpb� a^q^� prmmloq� qeb� `lk`irpflkp� obd^oafkd� qeb� lkpbq� ^ka� 2-"� a^q^)� k^jbiv� qe^q�

pqbobl`lkqoliiba� qbqo^a� pbnrbk`bp� molsfab� ^k� fjmolsba� obpfpq^k`b� ql� qeboj^i� abdo^a^qflk+� Qeb�

fplq^`qf`*bkof`eba� pq^op� abofsba� colj� o^`*i^`qfab� mlppbpp� ^� dob^qiv� fjmolsba�j^ufjrj� qeboj^i
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ifcbqfjb� tebk�`ljm^oba� ql� qeb� lqebo� pqbobl`lkqoliiba� p^jmibp+� >k� fjmolsbjbkq� l c�z/2Å@� lsbo�

qeb�ebqbolq^`qf`� ^ka� fplq^`f`*f� p^jmibp� fkaf`^qbp� qe^q� pljb� lqebo�mebkljbklk� fp� ^q�tloh+� Qebpb�

pq^op�j^v�mlppbpp�pljb�pqbobl`ljmibu�_be^sflro)� ^iiltfkd�clo�^k�bke^k`bjbkq�l c�qeb�j^ufjrj�

ab`ljmlpfqflk�qbjmbo^qrobp+�?v�rqfifwfkd�o^`*i^`qfab)� ^�o^`bjf`�jfuqrob�lc�(#� ^ka�I*i^`qfab)� fq�fp�

ifhbiv� qe^q� mlivjbo� pq^o� ^ojp� _b^ofkd� pqolkd�OciOcc� ^ka� PPPP� `e^o^`qbo� ^ob� _bfkd� pvkqebpfwba+�

Qeb� ^_fifqv� l c� qebpb� `e^fkp� ql� cloj� pqbobl`ljmibubp� tfqe� ^ojp� lc� ^ag^`bkq� j^`oljlib`ribp�

qeolrde� fkqbojlib`ri^o� afmlib*afmlib� fkqbo^`qflkp� %@:-[èå � ^ka�@:-Ñèå � [[@:-&)� ibkap

fjmolsba�pq^_fifqv�ql�qeb�mlivjbo�j^qofu+�Qefp�bccb`q�fp�j^kfcbpq�fk�qeb�Q[^u�s^irbp�_b`^rpb)� fc �qeb�

qeboj^i� ab`ljmlpfqflk� cliiltp� qeb� fkqo^jlib`ri^o� _^`h*_fqfkd� j b ` e ^ k f p j ) q e b p b �

pqbobl`ljmibu�obdflkp�j^v� fjmolsb� qeboj^i� pq^_fifqv�bsbk�fc�qeb� ^ojp�^ob� bu`fpba�colj�qeb� `lob�

^`qfkd�^p�jlob�qo^afqflk^i�ifkb^o�mlivjbop+

Cfk^iiv)� qeb� ab`ljmlpfqflk� tfkalt� molsfabp� ^aafqflk^i� fkcloj^qflk� lk� qeb� j^qbof^i�

molmboqfbp� l c� qebpb� pq^o� mlivjbop� ^ka� qeb� molmboqfbp� qe^q� qeb� fkqolar`qflk� l c� pqbobl`lkqoli�

molsfabp+� Qeb� ebqbolq^`qf`� ^ka� fplq^`qf`*f� pq^op� buef_fq� qeb� pj^iibpq� ab`ljmlpfqflk�tfkaltp)� ^�

obpriq�qe^q�fp�bumb`qba�_b`^rpb�l c�qeb� fjmolsba�lkpbq�pq^_fifqv�molsfaba�_v�pqbobl`lkqoli)� `lrmiba�

tfqe� ^k� ^_pbk`b� lc�pqbobl`ljmibu� _be^sflo+� Qeb� ^q^`qf`� ^ka� fplq^`qf`*o^`� p^jmibp� mlppbpp� qeb�

dob^qbpq� ab`ljmlpfqflk� tfkaltp)� _rq� clo� afccbobkq� ob^plkp+� Qeb� i^odbo� >Qab̀ ljm� tfkaltp� clo�

^q^`qf`� pq^op� `^k�_b� ^qqof_rqba� ql� qeb� bccb`qp� lc�qeb� o^kalj� mlivjbo� ^oo^kdbjbkq+� Qeb� i^`h� l c�^�

mobaljfk^kq�pqboblpbnrbk`b%p&� fk�qebpb� p^jmibp�mobsbkqp�^kv� pvkbodfpqf`� bccb`qp� colj�l``roofkd)�

ib^afkd� ql� ^� iltbo� qe^k� molgb`qba� lkpbq+� Clo� qeb� fplq^`qf`*o^`� p^jmibp)� qeb� pqbobl`ljmibu�

_be^sflro� qe^q� obpriqp� fk� ^k� bke^k`ba�Q[^u� lc�qebpb� p^jmibp� ^ipl� molsfabp� ^� ibkdqebkfkd� lc�qeb�

ab`ljmlpfqflk�tfkalt+
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@ljm^ofplkp� l c� pq^o� mlivjbop� ql� ifkb^o� pvpqbjp� tfii� ^it^vp� obsb^i� ^� ab`ob^pb� fk� qeb�

qeboj^i�molmboqfbp� ^q�c^`b�s^irb+�Qeb� c^`qlop� ^ccb`qfkd�qeb�abmobppflk�l c�qebpb� qeboj^i�molmboqfbp�

^ob� tbii*hkltk+[[[�Qeb� mobpbk`b� l c�jlob� bka*dolrmp)� ibpp� qfdeq� m^`hfkd� pqor`qrobp� obpriqfkd� fk�

ab`ob^pba� `ovpq^iifkfqv)� ^ka� ^k� fkqboormqflk� l c�qeboj^iiv� fkar`ba� `ovpq^iifw^qflkp� ^ob� ^ii� c^`qlop�

ifjfqfkd�qeb�qeboj^i�obpfpq^k`b�lc�MI>�pq^op+�Qeb�krj_bo�l c �̀ e^fk�bkap�fp�^k�bpmb`f^iiv�fjmloq^kq�

c^`qlo� _b`^rpb� qeb� i^pq� jlkljbo� rkfq� l c� qeb� mlivjbo� `e^fk� e^p� _bbk� clrka� ql� _b� qeb� jlpq�

prp`bmqf_ib� ql� abdo^a^qflk� _v� qeb� qo^kpbpq|ofcf`^qflk�jb`e^kfpj)� ^ka� `e^fk� bka*p`fppflk� fp� qeb�

aljfk^kq�abdo^a^qflk�jb`e^kfpj+

Tfqe� qebpb� c^`qlop� `lkpfaboba)� pqbobl`lkqoli� e^p� bjbodba� ^p� ^� ibdfqfj^qb� lmqflk� fk�

ob`lsbofkd� pljb�lc�qeb� qeboj^i� pq^_fifqv� ilpq�fk�qeb� ptfq`e�ql� qeb�jlob�`ljmibu�j^`oljlib`ri^o�

pqor`qrob+�Qeb�^_fifqv�ql�pvkqebpfwb�pq^o�MI>�mlivjbop�colj�i^`qfab�tfqe�fplq^`qf`�^ka�ebqbolq^`qf`�

_f^pbp)� obmloqba� ebob� clo� qeb� cfopq� qfjb)� e^p� fjmolsba� qeb� molmboqfbp� lc�qebpb� j^qbof^ip� j^hfkd�

qebj�`ljm^o^_ib�ql�^q^`qf`�ifkb^o�MI>p+

>jlomelrp�MI>�colj�K^qrobTlohp�tfqe�^k�Jk�lc�4---�A^�e^p�^�qeboj^i�ab`ljmlpfqflk�

lkpbq� ^_lsb� 02-Å@� ^ka� ^� Q[^u� l c�z1.-Å@+� Fplq^`qf`� pq^op� pvkqebpfwba� colj� o^`*i^`qfab� fk� qefp�

molgb`q� e^sb� ob`lsboba� *02" � lc� qeb� ilpp� fk� lkpbq� qbjmbo^qrob� ^ka� *3." � fk� qeb� j^ufjrj�

ab`ljmlpfqflk�qbjmbo^qrob�tebk�ptfq`efkd�colj�qeb�ifkb^o�ql�pq^o�^o`efqb`qrobp+[['

Fksbpqfd^qflkp� fkql� qeb� qeboj^i� ab`ljmlpfqflk�molar`qp� l c�MI>�e^sb� _bbk�`ljmibqba)[[[�

^ka� qeb� obpfar^i� j^qqbo� colj� QD>� fp� ^� s^ofbqv� lc�lod^kf`� mvolivpfp� molar`qp� fk`irafkd� i^`qfab�

jlkljbo)� lqebo� MI>� ofkd*clojba� lifdljbop)� @L/)� @L)� ^`ovif`� ^`fa)� jbqe^kb)� bqevibkb)�

molmvibkb)� jbqevihbqbkb)� ^`bq^iabevab� ^ka� _rq^kb*/)0*aflkb+� Qvmf`^i� obpfar^i� j^qqbo� clo� QD>�

^k^ivpbp�fk�qefp�molgb`q�obsb^iba�mvolivpfp�molar`qp�`lkpqfqrqfkd�91"�lc�qeb�p^jmib�j^pp+
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Qebpb� pq^o*pe^mba� MI>p� tbob� ^ipl� fksbpqfd^qba� _v�AP@)� tef`e� ^iiltba� clo� ^k^ivpfp� lc�

qeb� mlivjbo� molmboqfbp� l c� qebpb� j^qbof^ip)� ^ka� pr_pbnrbkq� rkabopq^kafkd� lc� qeb� bccb`qp� lc�

pqbobl`lkqoli�lk�jriqf*^ojba�j^`oljlib`ribp+�Qebpb�obpriqp�^ob�prjj^ofwba�fk�Q^_ib�/+1+

MZ[e^�.*0*�AP@�a^q^�clo�pqbobl`lkqoliiba�MI>�pq^op+Ñ
LZfie^ M *$z< % Mf�$z<% M^�$z<%
>*F /"5 * * *
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FI*FF 14+4 ./4+1)� .1.+6 40/ 10

[@liib`qflk�m^o^jbqbop7�2Å@�jfk$� eb^qfkd�^ka�`llifkd�o^qbp)� 2-�jI�jfk � K/�p^jmib�mrodb�fk�
ebojbqf`^iiv�pb^iba�^irjfkrj�m^kp�$ê@^i`ri^qba�colj�>EjÅ�lc�̀ ovpq^iifkb�MwI>�60+.� G�d $

Qeb� mlivjbop� tbob� ^k^ivwba� ^``loafkd� ql� qeb� qeboj^i� qo^kpfqflkp� qe^q� qebv� mlppbpp)�

fk`irafkd� qeb� di^pp� qo^kpfqflk� qbjmbo^qrob� %Qd&)� qeb�jbiqfkd� qbjmbo^qrob� %Qj&)� qeb� `ovpq^iifw^qflk�

qbjmbo^qrob�%Q`&�^ka�qeb�mbo`bkq�`ovpq^iifkfqv�%U`&�lc�qeb�mlivjbo�p^jmibp+

Di^pp� qo^kpfqflk� qbjmbo^qrobp�jb^prob� qeb�mlfkq� ^q�tefbe� ^�mlivjbo�j^qbof^i� plcqbkp+� >q�

^ka� ^_lsb� qefp� qbjmbo^qrob� qeb� mlivjbo� `e^fkp� e^sb� bklrde� qeboj^i� bkbodv� ql� pifab� lsbo� lkb�

^klqebo)� obmobpbkqfkd� ^� pefcq� fk�j^qbof^i� `lkpfpqbk`v� colj� ^� di^pp*ifhb�j^qbof^i� ql� ^� or_ebo*ifhb�

lkb+� Tefib� kl� ^`qr^i� `e^kdb� fk� pq^qb� fp� l_pbosba� %^� mlivjbo� obj^fkp� ^� plifa� ^_lsb� qeb� di^pp�

qo^kpfqflk�qbjmbo^qrob&)� qeb�plifa�j^qofu�jlsbp�colj�qeb�ofdfa�^oo^kdbjbkq�^ppl`f^qba�tfqe�di^pp�

j^qbof^ip� ql� ^�cobbo�^ppl`f^qflk�l c�qeb�`e^fkp)� ^hfk� ql� ^�or__bo�j^qbof^i+� Fkaf`^qfkd�^k�fk`ob^pb� fk�

qeb� i^qbkq� eb^q� `^m^`fqv� l c�qeb�j^qbof^i)� qeb� Qd� fp� ^ppl`f^qba�tfqe� ^k� bkalqebojfb� mol`bpp+[[ �Qd�

s^irbp�clo�qeb�pvkqebpfwba�pqbobl`lkqoliiba�pq^op�^ob�peltk�fk�Cfdrob�/+6+
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M^fi^kZmnk^�$z<%

?b`nk^�.*5*�>�AP@�lsboi^v�lc�Qd�s^irbp�l c�pqboblk`lkqoliiba�pq^op)�_irb*^q^`qf`)�oba*ebqbolq^`qf`)�
mromib*fplq^`qf`*o^`)�dobbk*fplq^`qf`*f�tfqe�v*^ufp�%Eb^q�cilt�T,d&)�objlsba�clo�`i^ofqv�lc�
`ljm^ofplk+

Colj�qeb� a^q^�l_q^fkba)� pqbobl`lkqoli� fp�l_pbosba� ql�e^sb�^�`lkpfabo^_ib� bccb`q�lk�qeb�Qd�

s^irbp� l c�pq^o� MI>� mlivjbop+� Tefib� qeb� Qd� l c�^q^`qf`� p^jmibp� fp� `lkpfpqbkqiv� iltbo� qe^k� 1-Å@�

%z04*1-Å@&)�^k�fk`ob^pb�fp�l_pbosba�clo�qeb�pqbobl`lkqoliiba�p^jmibp)�qobkafkd�^p�bumb`qba�^ka�fk�

ifkb� tfqe� qebfo� ifkb^o� ^k^ildrbp+� Ebqbolq^`qf`� MI>� pq^op� mlppbppba� Qd� s^irbp� l c� 1.+2Å@� ^ka�

fplq^`qf`*o^`� p^jmibp� peltba� ^k� fjmolsbjbkq� ql� ;10�Å@+� Qeb� i^odbpq� fjmolsbjbkq� l c� di^pp�

qo^kpfqflk�qbjmbo^qrob�t^p�tfqe�fplq^`qf`*W�p^jmibp)�^�qobka�qe^q�tlria�_b�bumb`qba�colj�illhfkd�

^q�ifkb^o�pvpqbjp+�Qeb� i^`h�lc�pqboblboolop�e^p�qeb�bccb`q�lc�fjmolsfkd�qeboj^i�molmboqfbp�fk�qebpb�

p^jmibp)� ql� qeb� mlfkq� tebob� Qd� s^irbp� l c� z15Å@� tbob� ^`efbsba� clo� qebpb� p^jmibp+� Tebk�

`ljm^oba�ql�qeb�mr_ifpeba�obpriqp�clo�ifkb^o�MI>p)$[[�^�ab`ob^pb�fk�_lqe�qeb�Qd�s^irbp�^ka�qeb�Qj�

s^irbp� fp� l_pbosba)� ^� qobka� bpq^_ifpeba� fk� MI>� pq^o� ` e bj f p q o v + Q e b � ^q^`qf`� pq^op� pvkqebpfwba
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mlppbpp� Qd� s^irbp� pfjfi^o� ql� qelpb� obmloqba� fk� qeb� ifqbo^qrob)� ^ka� buef_fq� ^� abmobppba� Qd� tebk�

`ljm^oba�ql�ifkb^o�MI>p+$[[ê[[ê

>q^`qfb� MI>� mlppbppbp� ^� Qd� s^irb� l c�z20Å@)� tefib� mrobiv� fplq^`qf`� MfI> � mlppbppbp� Qd�

s^irbp� rm� ql� 32Å@+[$� Tefib� lro� p^jmibp� buef_fq� abmobppba� Qd� s^irbp)� qeb� fk`irpflk� lc�

pqbobl`lkqoli� fjmolsbp� lro� Qd� s^irbp� ql� tfqefk� 41"� lc�ifkb^o� pvpqbjp� l c�pfjfi^o�Jk+� I^`h� lc�

`lkpfpqbk`v�_bqtbbk�ifqbo^qrob�obmloqp�j^hbp�`ljm^ofplkp�afccf`riq)�_rq�qeb�fplq^`qfb*f�pq^op�pelt�

pfjfi^o�molmboqfbp�ql�AMB*bbkqoba�pq^op�lc�̀ ljm^o^_ib�jlib`ri^o�tbfdeq+

Jbiqfkd�qbjmbo^qrobp�l c�MI>�obj^fk�^k� fkqbobpqfkd� ^ob^�l c�pqrav� clo�_lqe� ifkb^o�^ka� pq^o�

^o`efqb`qrobp+� Clo�^�mlivjbof`�j^qbof^i� ql�mlppbpp� ^�afpqfk`q�jbiqfkd� pfdk^i� fq�jrpq�`lkq^fk�pljb�

`ovpq^iifkb�alj^fkp)� ^ka� pl� ^q^`qf`�MI>�p^jmibp�al�klq�buef_fq�^�jbiqfkd�qo^kpfqflk+�Ebqbolq^bqf`�

MI>�e^p� obj^fkba�qeb�jlpq�corpqo^qfkd�l c�jfbolpqor`qrobp� clo�j^qbof^i� p`fbkqfpqp+� @^i`ri^qflkp�lc�

qeb� jf`ol�pqor`qrob� fkaf`^qb� qe^q� fq� pelria� mlppbpp� qeb� `ovpq^iifkb� alj^fkp� kb`bpp^ov� ql� e^sb�

jbiqfkd� qo^kpfqflkp)� _rq�qefp� `roflrp�jf`ol�pqor`qrob�albp�klq�buef_fq�qebj+[[[�Lro�pqrafbp�tbob� fk�

ifkb�tfqe�bufpqfkd�obpb^o`e�fkaf`^qfkd�^k�^_pbk`b�l c�jbiqfkd�pfdk^ip�clo�ebqbolq^bqf`�MI>+

Qeb�jbiqfkd�pfdk^ip�l c�fplq^`qf`�p^jmibp�tbob�l_q^fkba�^ka�qtl�pfdk^ip�tbob�l_pbosba�clo�

qebpb�pq^o�mlivjbop)� `lkpfpqbkq�tfqe�lqebo�mr_ifpeba�obmloqp�%Cfdrob�/+.-&+[[[$[[[�>k�bke^k`bjbkq�

l c�qeb�j^fk�jbiqfkd�s^irb� clo�pq^o*MI>p�tfqe�^k� fplq^bqfb*f�_f^p�t^p�jb^proba)� qvmf`^iiv�z.-Å@�

lsbo�fplq^`qfb*o^`�^k^ildrbp+�>aafqflk^iiv)� qeb�jfklo�jbiqfkd� pfdk^i� peltp� pfjfi^o�fjmolsbjbkq�

_rq�`lk`irpfsb� qobkap� `^kklq�b^pfiv�_b�ao^tk)� ^p� qeb�jbiqfkd� pfdk^i� afccbobkqf^i� `e^kdbp�s^of^_iv�

_bqtbbk�qeb�fplq^`qf`�pq^op+� Fk�^�dbkbo^i� pbkpb)�lro�pqrafbp� fkaf`^qba�^�dob^qbo�pbm^o^qflk�_bqtbbk�

qeb�jfklo�^ka�j^glo�jbiqfkd�pfdk^ip�clo�fplq^`qf`�MI>�pq^op�abofsba�colj�o^`*I>+
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?b`nk^�.(-,*�>�AP@�lsboi^v�l c�MI>�pq^op�%Qj�^ka�Q`�fiirpqo^qba&)�mromib*fplq^`qf`*o^r�pq^op)�
dobbk*fplq^`qf`*f�pq^op+

>k� ^aafqflk^i� mebkljbklk� l_pbosba� tfqe� qeb� fplq^`qf`*W� pq^op� fp� qeb� mobpbk`b� lc� ^�

`ovpq^iifw^qflk� qbjmbo^qrob)� %Q`&+� Qefp� `ovpq^iifw^qflk� qbjmbo^qrob� fp� qeb� s^irb� ^q� tef`e� qeb�

mlivjbo� p^jmib� mlppbppbp� bklrde� qeboj^i� bkbodv� ql� rkabodl� ^� ob^oo^kdbjbkq� ql� ^� jlob�

c^slro^_ib� lofbkq^qflk+� Qefp� c^slro^_ib�lofbkq^qflk� fkslisbp� qeb� `ovpq^iifw^qflk�lc�qeb�mlivjbo)� ^�

mol`bpp� qe^q� fp� ^ppl`f^qba�tfqe� ^k�bulqebojf`� obib^pb� l c�eb^q� bkbodv+� Qeb� efdebo� `ovpq^iifkfqv� lc�

qeb� fplq^`qf`*W� p^jmibp� ^iiltp� qefp� ob^oo^kdbjbkq� ql� l``ro+� Qeb� s^irbp� l c� lro� pbib`qba� Q`P)�

63+61Å@� ^ka� 51+.6Å@)� fkaf`^qb� ^�afpm^ofqv�_bqtbbk�qeb�s^irbp)� ^�afccbobk`b� qe^q� `^k�_b� ^ccb`qba�

_v� mob`fmfq^qflk� l c� qeb� mlivjbo� colj� qeb� jliqbk� pq^qb+[[[�O^mfa� `llifkd� colj� qefp� afploaboba�

jliqbk� pq^qb�tfii� obpriq� fk� ^�qebojlavk^jf`^iiv�abofsba� `ovpq^iifkb�alj^fk�qe^q� fp�klq�^p� `ilpbiv�

m^`hba� ^p� hfkbqf`^iiv� abofsba� alj^fkp� abofsba� colj� piltbo� mob`fmfq^qflk+� Qeb� o^qb� l c� qefp�

mob`fmfq^qlov�`llifkd�e^p�_bbk�clrka�ql�^ccb`q�qeb�mlpfqflk�lc�qeb�Qd+[[

>aafqflk^i� hbv�qeboj^i� fkcloj^qflk�t^p� `^i`ri^qba�colj�AP@+� Qefp� fk`iraba�qeb�mbo`bkq�

`ovpq^iifkfqv� %U`&� l c�qeb� pvkqebpfwba� pq^o�mlivjbop+� Pfk`b� qefp� `^i`ri^qflk� obnrfobp� ^� afp`bok^_ib
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jbiqfkd� qbjmbo^qrob)� fq� fp� lkiv� ^mmif`^_ib� ql� qeb� fplq^`qf`� MI>� pq^op+� Qeb� U`� s^irbp� clo� qeb�

p^jmibp�tbob�`^i`ri^qba�colj�qeb�cliiltfkd�bnr^qflk�%Cfdrob�/+..&+

C fdrob�/+..+�Clojri^�clo�mbo`bkq�`ovpq^iifkfqv�%U`&�tebob�>Ej�^ka�>E`�^ob�qeb�eb^qp�l c�jbiqfkd�
^ka�`ovpq^iifkfqv)�>EjÅ�fp�qeb�pq^ka^oa�eb^q�l c�jbiqfkd�clo�MfI> �%60+.� G�d$'&+

Tefib� qeb� s^irbp� l c�U`� clo� ifkb^o�MI>�mlivjbop� fk`ob^pb�tebk� `ljm^ofkd� fplq^`qf`*o^`�

sp+� fplq^`qf`*W)� pvpqbjp)� qeb�jlob�foobdri^o�m^`hfkd�^oo^kdbjbkq�l c�mlivjbo�pq^op�jfkfjfwbp�qebpb�

afccbobk`bp+� Qebob� tbob� pfjfi^o� l_pbosba� mbo`bkq� `ovpq^iifkfqfbp� clo� fplq^`qf`� MI>� pq^op� ^ka�

^aafqflk^i� bumbofjbkq^qflk�obsb^iba� qe^q� qeb� ^sbo^dbp� lc�qebpb� p^jmibp� qbkaba� qlt^oap� 0-"� clo�

fplq^`qf`*o^`�p^jmibp�^ka�rmt^oap�lc�1-"�clo�fplq^`qf`*W)�p^jmibp+

Qeb� afpm^ofqfbp� fk� qebpb� obmloqba� U`� s^irbp� fp� fkaf`^qfsb� l c� qeb� efdeiv� s^of^_ib�

`ovpq^iifw^qflk� k^qrob� lc�MI>p+� Krjbolrp� c^`qlop� e^sb� _bbk� clrka� ql� ^ccb`q� qeb� `ovpq^iifw^qflk�

qbjmbo^qrobp� ^ka� qeb� mbo`bkq� `ovpq^iifkfqfbp+� >kkb^ifkd� ^_lsb� qeb� di^pp� qo^kpfqflk� qbjmbo^qrob)�

o^qb�l c�qeboj^i�nrbk`efkd)�Jk�^ka�qeb�mobpbk`b�l c�kr`ib^qfkd�^dbkqp�e^sb�^ii�_bbk�clrka�ql�e^sb�

bccb`qp�lk�qeb�obpriqfkd�`ovpq^iifw^qflk�molmboqfbp� l c�MI>p+[[ê�Qeb�nrbk`efkd�l c�p^jmibp� colj�^k�

bibs^qba�qbjmbo^qrob� %./-Å@&)� qeb�o^qb� lc�nrbk`efkd)� qeb� qbjmbo^qrob�l c�qeb�JbLE�mob`fmfq^qfkd�

plirqflk� ^ka� qeb� s^of^_ib� mlppf_ib� kr`ib^qfkd� ^dbkqp� %`^q^ivpq� ^ka� rkob^`qba� jlkljbo&� ^ii�

`lkqof_rqb�ql�lro�l_pbosba�`ovpq^iifw^qflk�molmboqfbp+

Cfk^iiv)� qeb� j^qbof^ip� molmboqfbp� l c� qebpb� p^jmibp� tbob� ^k^ivwba� _v� mltabo� U*o^v�

afcco^`qflk+� Illpb�mltabo� p^jmibp�tbob� ^k^ivwba� lk� fkboq�di^pp� pr_pqo^qbp)� q_b� obpriqp� lc�tef`e�

^ob� prjj^ofwba� fk�Q^_ib� /+2+� Qefp� qb`ekfnrb�t^p� bjmilvba� ^p� ^�jbqela� lc�croqebo� `lkcfojfkd�

`lk`irpflkp� tfqe� obpmb`q� ql� qeb� efde� q^`qf`fqv� _f^p� l c� pqbobl`lkqoliiba� pq^op+� Qeb� afcco^`qflk
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^kdibp)� `ovpq^iifqb� pfwb� ^ka� a*pm^`fkd� l c� qeb� p^jmibp� tbob� ^k^ivwba� %Q^_ib� /+2&+� Qebpb�

afccc^`qldo^jp�`^k�_b�l_pbosba�fk�Cfdrobp�/+.0*/+.3+

MZ[e^�.*1(�Mltabo*UOA�a^q^�clo�pqbobl`lkqoliiba�MI>�pq^op+[
LZfie^ :g`e^�h_�=b__*� $z% <krlmZeebm^�Lbŝ &&�$gf% ])liZ\bg`�$:%
>*. * * *

>*FF * * *

E*F * * *

E*FF * * *

FO*F -2*5 -34 1*.
FO*FF -2*5 -2, 1*.
FI*F -2*5 -25 1*.
FI*FF -2*4 -44 1*/
o^`*i^`qfab

^ � k � .
--*1

Y� $� -� U#\IY � _ � [ � ) � f
3*3

bnr^qflk�clo�abqbojfk^qflk�l c �̀ ovpq^iifqb�pfwb

Qeb�^jlomelrp� `e^o^`qbo�l c�^q^`qf`� ^ka�ebqbolq^bqf`� p^jmibp� fp� obsb^iba� qeolrde� qeb� i^`h�

lc�̀ ib^o�afcco^`qflk�mb^hp+�Qebpb� p^jmibp�buef_fq�qeb�_ol^abkba)� cb^qrobibpp�pmb`qo^�`e^o^`qbofpqf`�

l c�^jlomelrp�j^qbof^ip+� Qeb� ^q^`qf`� ^ka� ebqbolq^bqf`� mUOA� a^q^� afccboba� fk� qeb� lkpbq� l c�qeb�

^jlomelrp�cb^qrobp+�Qeb� il`^qflk�lc�qeb� èerjmê� fp�fkaf`^qfsb�lc�afccbobk`bp�fk�qeb�`ljmlpfqflk�lc�

di^ppv*j^qbof^ip+[[[� Qeb� mUOA� lc� qeb� ^jlomelrp� ^ka� ebqbolq^bqf`� p^jmibp� `lkqo^pq� tfqe� qeb�

fplq^`qf`^iiv*bkof`eba� p^jmibp� tef`e� mlppbpp� ^� `ib^o� afcco^`qflk� pfdk^i� ^q� *.3+6 � abdobbp+� Qeb�

`lkcfoj^qflk�lc�qefp�mb^h� ^p�_bilkdfkd� ql�MI>�t^p� ^`efbsba�qeolrde� ^k^ivpfp� l c�qeb�afcco^`qflk�

nr^ifqfbp�l c�_lqe�`lob�^ka�jlkljbo+

Qeb�`ovpq^iifqb� pfwb�l c�qeb� p^jmibp�t^p�`^i`ri^qba�_v�qeb�P`eboobo�bnr^qflk�%Cfdrob�/+./&)�

tebob� o)� qeb� `ovpq^iifqb� pfwb� fk� kj)� fp� bnrfs^ibkq� ql� H)� qeb� cb^qrobibpp� pe^mb� cloj� c^`qlo� %-+6&�

jriqfmifba� _v� qeb� t^sbibkdqe� lc� o^af^qflk� colj� qeb� U*o^v� plro`b� afsfaba� _v� qeb� ifkb�

_ol^abkfkd� %o^af^kp&� ^q� e^ic� qeb� j^ufjrj� fkqbkpfqv� jriqfmifba� _v� qeb� `lpfkb� l c� qeb� ?o^dd�

afcco^`qflk�^kdib� *!$
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I [ � <HL�* :

?b`nk^�.*-.*�P`eboobo�bnr^qflk�clo�`ovpq^iifqb�pfwb�abqbojfk^qflk,$'[

Colj� qefp� bnr^qflk)� qeb� `ovpq^iifqb� pfwb� fk�k^kljbqbop�t^p� `^i`ri^qba� ^ka� clrka� ql� _b� fk�

qeb�o^kdb�lc�.3-*.6-�kj� clo�^ii� fplq^`qf`� p^jmibp)�molsfafkd�croqebo�bsfabk`b�lc�qeb�pfjfi^ofqv�fk�

jf`olpqor`qrob�_bqtbbk�qeb�fplq^`qf`*o^`�^ka�fplq^`qf`*W*� p^jmibp� %Q^_ib�/+2&+�>aafqflk^iiv)� qeb�a*�

pm^`fkd)�qeb�fkqboi^vbo�pm^`fkd�l c�qeb�j^qbof^i)�fp�`lkpfpqbkq�qeolrdelrq�qeb�fplq^`qf`�p^jmibp+�

Obmobpbkq^qfsb�mUOA�m^qqbokp� clo�qeb� fplq^`qf`*W))� fplq^`qf`*o^`)� ^q^`qf`� ^ka�ebqbolq^bqf`� pq^op� `^k�

_b�pbbk�fk�Cfdrobp�/+.0*/+.3�obpmb`qfsbiv+

O (

&éoåQåFåFåo*o*fåFåFåo'ê� $� $� $� .� $� $� $� $� F� $� $� $� $� F� $� $� $� $� o

/*Qebq^�*�P`^ib

?b`nk^�.*-/*�mUOA�m^qqbok�lc�fplq^`qf`*W*�AMB*MI>�pq^op+
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?b`nk^�.*-0*�mUOA�m^qqbok�l c�fplq^`qf`*o^`�AMB*MI>�pq^op+

/*Qebq^�*� P`^ib

?b`nk^�.*-1*�mUOA�m^qqbok�l c �̂ q^`qf`�AMB*MI>�pq^op+
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Th

/*Qebq^� *� P `^ ib

?b`nk^�.*-2*�mUOA�m^qqbok�lc�ebqbolq^bqf`�AMB*MI>�pq^op+

.*-*/�=^`kZ]Zmbhg�h_�=I>)IE:�lmZkl

>m^oq� colj� ^� qelolrde� j^qbof^ip� `e^o^`qbofw^qflk)� qeb� pqbobl`lkqoliiba� MI>� pq^op� tbob�

^ipl� bu^jfkba� clo� plirqflk� molmboqfbp)� pmb`fcf`^iiv� evaolivqf`� abdo^a^qflk+� MI>� pq^op� e^sb�

mobsflrpiv� ebbk� fksbpqfd^qba� clo� obpfpq^k`b� ql� evaolivqf`� abdo^a^qflk)� _rq� ^� pvpqbj^qf`�

fksbpqfd^qflk� lc�qeb� bccb`q� l c�pqbobl`lkqoli� lk� qeb� abdo^a^qflk�molcfibp� l c�pqbobl`lkqoliiba� pq^op�

e^p�klq�_bbk�obmloqba+

Qeb� abdo^a^qflk�lc�qebpb�j^qbof^ip� cliiltp� qeb�rmq^hb�l c�plisbkq� %fk�lro�`^pb�jbqe^kli&)�

cliiltba� _v� evaolivpfp� lc� qeb� bpqbo� ifkh^dbp+� Qebob� ^ob� j^kv� c^`qlop� qe^q� ^ccb`q� qeb� o^qb� lc�

evaolivpfp)� fk`irafkd�qeb�mE�l c�qeb� plirqflk)� `ovpq^iifkb�me^pb)�jlib`ri^o�^o`efqb`qrob)�jlib`ri^o�

tbfdeq�^ka�pqbobljbof`�`ljmlpfqflk+[ [$

Qeb� mE� fp� ^k� fjmloq^kq� `lkpfabo^qflk� _b`^rpb� evaolivpfp� j^v� l``ro� rkabo� _lqe� ^`faf`

^ka� _^pf`� `lkafqflkp+� Lro� fksbpqfd^qflkp� fkql� qeb� abdo^a^qflk� l c� MI>� pq^op� bjmilvba� _^pf`
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`lkafqflkp+� >iqelrde� qebob� fp� lmbk� ab_^qb� `lk`bokfkd� qeb� pfqb� l c�evaolivpfp)� `e^fk*bka� p`fppflk�

sp+� o^kalj� p`fppflk)� qeb� jb`e^kfpj� fp� qelrdeq� ql� cliilt� ^k� ^`qfs^qba� fkqo^jlib`ri^o�

qo^kpbpq|ofcf`^qflk�jb`e^kfpj�%Cfdrob�/+.4&+

*E / -

çHA

I h e r $ e Z \ m b \ � Z \ b ] % � g � ' � -

K )

I h e r $ e Z \ m b \ � Z \ b ] % � mb

A H (

H A

E Z \ m b] ^

?b`nk^�.*-3*�?^pb*`^q^ivwba�fkqo^jlib`ri^o�qo^kpbpq|ofcf`^qflk�è_^`h*_fqfkdê�jb`e^kfpj+

Qefp� molmlpba� jb`e^kfpj� fp� pfjfi^o� ql� qe^q� l c� qo^kpbpq|ofcf`^qflk� clo� mlivjbofw^qflk�

`^q^ivpqp+� Qeb�mobpbk`b� l c�qeb�_^pb)� %LE�&)� fk`ob^pbp� qeb�kr`iblmefif`fqv�l c�qeb� qbojfk^i� luvdbk)�

moljlqfkd� qeb�_^`h*_fqfkd�jb`e^kfpj�lc�kr`iblmefif`� ^qq^`h�lk� qeb� pb`lka� `^o_lkvi� dolrm� ^ka�

ib^afkd� ql� qeb� cloj^qflk� l c� ^� pq^_ib� pfu*jbj_boba� ofkd+� Qefp� ofkd� fp� i^`qfab)� molar`ba� fk�

`lkgrk`qflk�tfqe� ^k�lifdljbof`�MI>�pbdjbkq+� Qeb� i^`qfab� fp�klq�rpr^iiv�abqb`qba�^p� fqp� plirqflk�

ifcbqfjb� fp� nrfqb� peloq� %qeb� jlkljbo� nrf`hiv� abdo^abp� ql� i^`qf`� ^`fa&)� eltbsbo� bka*dolrm�

jlafcf`^qflk�e^p�`lkcfojba�qeb�olib�lc�qeb�evaoluvi�bka*dolrm� fk�^ih^ifkb�abdo^a^qflk�pqrafbp+[ [$�

Pqrafbp�e^sb�^ipl�obsb^iba�qe^q� c^`qlop� pr`e�^p�evaolmel_f`fqv�^ka�afbib`qof`� `lkpq^kq�mi^v�^�hbv�

olib�fk�qeb�abdo^a^qflk�o^qbp�l c�MI>p+[$[$

>k� fk`ob^pb� l c�mE�tfqefk� qeb� MfI> �j^qof`bp� e^p� _bbk� l_pbosba�tebk� ^``ljm^kfba�_v�

fkbob^pbp�fk�qeb�abdobb�l c�abdo^a^qflk+[ [$� Qefp�e^p�_bbk�^qqof_rqba�ql�^k�fk`ob^pb�fk�qeb�krj_bo�l c�

@LLE� dolrmp� tfqefk� qeb� j^qofu� ^ka� ^ipl� ^k� ^``rjri^qflk� l c� t^qbo,jbqe^kli� plir_ib� ilt
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jlib`ri^o�tbfdeq� abdo^a^qflk� molar`qp+� @lk`irpflkp� ao^tk� colj� qebpb� a^q^� fkaf`^qb� qe^q)� fk� ^�

abdo^a^qflk�pqrav�mboclojba�^q�mevpflildf`^i�mE�%4+032&)�qeb�o^qb�l c�abdo^a^qflk�pelria�ab`ob^pb�

rkqfi�fq�bccb`qfsbiv�pqlmp� ^q�^�mE�l c�0*1+� @lrkqbofkd�qefp� fp�^�mlpfqfsb�`e^kdb� fk�qeb�evaolmefif`fqv�

l c �qeb� j^qofu)� obpriqfkd� fk� ^k� fk`ob^pba� afbib`qof`� `lkpq^kq+� Qefp� fk`ob^pb� fk� afbib`qof`� `lkpq^kq�

tfii� obpriq� fk� ^k� fk`ob^pb� fk� qeb� abdo^a^qflk� o^qb+� Ilt� afbib`qof`� `lkpq^kq� lod^kf`� plisbkqp� e^sb�

_bbk� peltk� ql� pq^_fifwb� qeb� MI>� èdolrka� pq^qbê� tefib� afp`lro^dfkd� qeb� qo^kpbpq|ofcf`^qflk�

qo^kpfqflk� pq̂ qb+[ '[� cokmolsba� evaolmel_f`fqv� molqb`qp� qeb� efdeiv� prp`bmqf_ib� bkadolrmp� colj�

bumlprob� ql� qeb�abdo^a^qflk�plirqflk)� pfjfi^o�ql�_flildf`^i�jf`biibp+� Qeb� pfjmib�l_pbos^qflk�qe^q�

MI>� p^jmibp� abdo^ab� `ljmibqbiv� fk� plirqflk� fkaf`^qbp� qe^q� qeb� fk`ob^pb� fk�evaolmefif`fqv�e^p� ^�

dob^qbo�fjm^`q�lk�abdo^a^qflk�hfkbqf`p�qe^k�qeb�ab`ob^pb�fk�mE+

@ovpq^iifkfqv� l c� MI>� mi^vp� ^� hbv� olib� fk� qeb� abdo^a^qflk� o^qbp� l c� MI>� p^jmibp)� ^p�

^jlomelrp� ^ka� pbjf*`ovpq^iifkb� p^jmibp� e^sb� _bbk� clrka� ql� abdo^ab� qeolrde� afccbobkq�

m^qet^vp+[ [$�>jlomelrp�MI>�abdo^a^qflk)� pfjfi^o�ql�qeb�^q^`qf`� ^ka�ebqbolq^bqf`�pq^op)� fp�qelrdeq�

ql�mol`bba�ebqboldbkblrpiv)�tfqe�c^pqbo�fkqbok^i�o^qbp�l c�abdo^a^qflk�qe^k�proc^`b�hfkbqf`p+�Qefp�fp�

_bifbsba� ql� l``ro�_b`^rpb�l c�^� i^odbo�`lkqof_rqflk� colj� ^rql*`^q^ivpfp)� qeb� ^_fifqv�l c�`^o_luvif`�

^`fa� dolrmp� ql� abdo^ab� qeb� mlivjbo� `e^fk+� Fk� qebpb� p^jmibp)� qeb� fkfqf^i� abdo^a^qflk� qeolrde�

evaolivpfp� lc�qeb� bpqbo� _lkap� mol`bbap� eljldbkblrpiv� qeolrdelrq� qeb�j^qofu+� Qeb� ptfq`e� ql� ^�

ebqboldbkblrp�bccb`q�fp�qeb�obpriq�l c�qtl�c^`qlop+�Qebpb�^ob�qeb�fk`ob^pb�fk�@LLE�qbojfk^i�dolrmp�

tefbe�^ob�hkltk�ql� ^rql`^q^ivwb)� ^ka�qeb� ^_fifqv�l c�plir_ib�lifdljbop� ql� bp`^mb�colj�qeb�j^qofu�

_bclob� qebv� ^ob� criiv�abdo^aba+� Jlqfifqv�l c�qebpb� lifdljbop� colj� qeb� proc^`b� fp� `lkqo^pqba�tfqe�

qeb� bkqo^mjbkq�l c�lifdljbop� fk�qeb�`lob�l c�qeb� p^jmib)� ^�mebkljbklk�tef`e�ib^ap�ql� ^�iltbofkd�

l c�qeb�mE� ^q� qeb� `lob)� tef`e� fk� qrok� ib^ap� ql� ^k� ^``bibo^qba� abdo^a^qflk� o^qb)� aljfk^qba�_v�qeb�

^`fa*`^q^ivwba�abdo^a^qflk�jb`e^kfpj+
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Abdo^a^qflk� l c�pbjf`ovpq^iifkb� MI>� p^jmibp)� pr`e� ^p� qeb� fplq^`qf`^iiv*bkof`eba� pq^op� fp�

qelrdeq� ql� mol`bba� _v� ^� qtl*pqbm� mol`bpp+[[[� Fk� qeb� fkfqf^i� pq^db)� t^qbo� afccrpbp� fkql� qeb�

^jlomelrp� obdflkp� lc�MI>)� obpriqfkd� fk� o^kalj� p`fppflk�l c�bpqbo�_lkap+� Qefp� abpqor`qflk�l c�qeb�

^jlomelrp� alj^fkp�e^p�_bbk� peltk�ql� fk`ob^pb� qeb�lsbo^ii� `ovpq^iifkfqv�l c�qeb�MI>�p^jmibp+[[[�

>�obq^oa^qflk�l c�qeb�o^qb�lc�abdo^a^qflk�e^p�_bbk�l_pbosba�fk�qeb�^jlomelrp�obdflkp� qeolrde�qeb�

cloj^qflk� lc� ^� `ovpq^iifkb� me^pb� l c� ^k� lifdljbof`� pqbobl`ljmibu� fkqbojbaf^qb+[ [[� Qefp�

pqbobl`ljmibu�fkqbojbaf^qb)�^ofpfkd�lkiv�fk�k4<<1�p^jmibp�e^p�_bbk�clrka�ql�_b�efdeiv�obpfpq^kq�

ql� evaolivpfp+� >cqbo� jlpq� l c� qeb� ^jlomelrp� `e^o^`qbo� e^p� _bbk� abdo^aba)� qeb� evaolivpfp�

fkqbkpfcfbp)� colj�l``roofkd�plibiv�^q�qeb�proc^`b�lc�qeb�`ovpq^iifkb�alj^fkp�ql�abdo^afkd�qeb�`bkqob�

l c�qeb�alj^fk+

Qeb� jlib`ri^o� ^o`efqb`qrob� e^p� ^ipl� _bbk� clrka� ql� ^ccb`q� abdo^a^qflk� o^qbp+�

Evmbo_o^k`eba� ^ka� abkaofqf`� MI>p� mobpbkq� ^�jr`e� efdebo� `lk`bkqo^qflk� l c�qbojfk^i� evaoluvi�

dolrmp� qe^k� ifkb^o� ^k^ildrbp� l c�`ljm^o^_ib�jlib`ri^o�tbfdeq+� Fc �qeb� evaolivpfp� mobaljfk^kqiv�

l``rop� qeolrde� qeb� `e^fk*bka� p`fppflk� jb`e^kfpj)� qefp� tfii� ^iilt� clo� ^k� bke^k`bjbkq� l c�qeb�

abdo^a^qflk�o^qb+� Pq^o�mlivjbop)�tefib�klq�mlppbppfkd�qeb�qvmb�l c�evaoluvi�crk`qflk^ifqv�l_pbosba�

tfqe� evmbo_o^k`eba� pvpqbjp)� molsfab� ^k� fk`ob^pb� l c� bkadolrmp� lsbo� ifkb^o� pvpqbjp)� ^ka� ^ob�

qebobclob�bumb`qba�ql�e^sb)�^ka�buef_fq)�fk`ob^pba�abdo^a^qflk�hfkbqf`p�sp+� ifkb^o�MI>p+

Qeb� jlib`ri^o� tbfdeq� l c� ifkb^o� MI>� fp� ^ipl� `^m^_ib� l c� molclrkaiv� ^ccb`qfkd� qeb�

abdo^a^qflk� o^qbp+� Fk`ob^pbp� fk� jlib`ri^o� tbfdeq� ^ob� l_pbosba� ql� `^rpb� ^� piltfkd� lc� qeb�

abdo^a^qflk� o^qbp)� ^k� lrq`ljb� qe^q� `^k� _b� bumi^fkba� _v� ^� ab`ob^pb� fk� qeb� krj_bo� lc� efdeiv�

prp`bmqf_ib� qbojfk^i� dolrmp)�tebk� `ljm^oba� ql� iltbo�jlib`ri^o�tbfdeq� p^jmibp�tfqe� qeb� p^jb�

j^pp+
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Cfk^iiv)�qeb�pqboblpmb`fcf`fqv�l c�qeb�mlivjbo�`e^fkp�`^k�^ipl�e^sb�^�molclrka�bccb`q�lk�qeb�

abdo^a^qflk�o^qbp+� Qeb� fkqolar`qflk� lc�^k� fplq^`qf`� _f^p� fkql� qeb�mlivjbo� `e^fk� `^k� bke^k`b� qeb�

obpfpq^k`b� ql� abdo^a^qflk� qeolrde� ^k� fk`ob^pb� fk� qeb� `ovpq^iifkfqv� l c� qeb� mlivjbo� p^jmib+� >k�

fplq^`qf`� MA FI>� p^jmib� `^k� e^sb� ^�jr`e� c^pqbo� abdo^a^qflk� o^qb� qe^k� ^�MII>� p^jmib� pfjmiv�

_b`^rpb� lc�qeb� bke^k`ba� `ovpq^iifkfqv+� Qeb�obpriqp� lc�lro� pqbobl`lkqoliiba�MI>�p^jmibp� bumlpba�

ql�qeb�abdo^a^qflk�plirqflk�^ob�prjj^ofwba�fk�Q^_ib�/+3+

MZ[e^�/+3+�Abdo^a^qflk�ifcbqfjbp�l c�MI>�p^jmibp�l c�s^oflrp�q^`qf`fqfbp+
LZfie^�;bZl Eb_^mbf^�$fbg% LmZg]Zk]�=^obZmbhg�$fbg%
>q^`qf` .,*1 -+2
Ebqbolq^bqf` ./*, -+2
Fplq^`qf`*o^` 14*1 4+2
Fplq^`qf`*W) .42+2 4*1

Fk�^�qvmf`^i�bumbofjbkq)� p^jmibp�lc�mlivjbo�tbob�mobppba�fkql�qefk�mbiibqp�%a�:� .+0� `j)�j�

:� /--� jd&� rkabo� /---� mpf+� Qeb� mbiibqp� tbob� bumlpba� ql� ^� plirqflk� l c� .)2)4*�

qof^w^_f`v`ilX1+1+-Zab`*2*bkb�%Q?A&� fk�jbqe^kli�%1+01� u� .-$[�J)�mE�:� ./+52&+�Qeb�p^jmibp�tbob�

^dfq^qba�^q�/0Å@�^ka�jlkfqloba�rkqfi�^ii�MI>�e^a�afpplisba+�Qeb�obpriq^kq�plirqflk�`lkqbkqp�tbob�

qebk�^k^ivwba�_v� KJO�pmb`qolp`lmv�ql�obsb^i�lifdljbof`�MI>�`e^fkp+

Colj�qebpb� a^q^�fq� fp� `ib^o�qe^q� qeb� fk`irpflk�l c�pqbobl`lkqoli� e^p� ^�molclrka�bccb`q�rmlk�

qeb� ifcbqfjb� lc�qebpb� pq^op+� >q^`qf`� pq^o� p^jmibp� mlppbppba� ^k� ^sbo^db� ifcbqfjb� l c�/-+2� jfkrqbp)�

tefib� ebqbolq^bqf`� pq^op� e^a� ^� pifdeqiv� fjmolsba� ifcbqfjb� lc� /0+-� jfkrqbp+� Qeb� dob^qbpq�

bke^k`bjbkq� l c�plirqflk� pq^_fifqv� obpriqba� colj� qeb� fkqolar`qflk� l c�^k� fplq^`qf`� _f^p+� Fplq^`qf`�

p^jmibp� abofsba� colj� o^`*i^`qfab� buef_fqba� ifcbqfjbp� ^sbo^dfkd� 25+2� jfkrqbp)� tefib� fplq^`qf`*W)�

p^jmibp� mbopfpqba� fk� plirqflk� clo� ^k� ^sbo^db� lc� .42+2� jfkrqbp+� Colj� qebpb� a^q^� pbsbo^i�

`lk`irpflkp�`^k�_b�ao^tk+
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Cfopqiv)� qeb�^jlomelrp�`e^o^`qbo�l c�qeb� ^q^`qf`� ^ka�ebqbolq^bqf`� p^jmibp�mi^vba�^�hbv�olib�

fk�qebfo�peloqbo�ifcbqfjbp+�Qeb�mobpbk`b�l c�qebpb�^jlomelrp�alj^fkp�obpriqba�fk�nrf`hbo�rmq^hb�lc�

qeb� Q?A� plirqflk� fkql� qeb� mlivjbo� j^qofu)� tef`e� ^iiltba� fk`ob^pba� @LLE� ^rql*`^q^ivwba�

p`fppflk� ql� l``ro� ^q� qeb� `lob� l c�qeb� mlivjbo� p^jmibp+[$'ê� Qeb�jlomelildv� l c�ebqbolq^bqf`� MI>�

albp�klq�afccbo�dob^qiv� colj�^q^`qf`� p^jmibp)� ^ka�tefib�qeb�ebqbolq^bqf`�MI>p�mlppbppba�^�pqolkd�

_f^p� clo� qeb� joj� ^ka� ojo� qbqo^ap)� qebpb� pqboblpbnrbk`bp� afa� klq� ^ccloa� qeb� p^jmib� ^kv� dob^q�

bke^k`bjbkq�l c�ifcbqfjb+�Qebpb�obpriqp�fkaf`^qb�^k�fk`ob^pba�prp`bmqf_fifqv�lc�o^`bjf`� ifkh^dbp�ql�

qeb�p`fppflk�jb`e^kfpj+

Qeb� klqf`b^_ib� bke^k`bjbkq� l c� ifcbqfjb� clo� fplq^`qf`^iiv*bkof`eba� p^jmibp� `^k� _b�

^qqof_rqba�ql�qebfo�pbjf`ovpq^iifkb�k^qrob+�Qeb�mobpbk`b�lc �̀ ovpq^iifkb�alj^fkp�obq^oaba�qeb�rmq^hb�

l c�qeb�abdo^a^qflk�plirqflk�^ka�molsfaba�bke^k`ba�plirqflk�pq^_fifqv�ql�qebpb�p^jmibp+�Qeb�pqolkd�

_f^p� clo� qeb� jjj� qbqo^a� mi^vp� ^� hbv� olib� fk� qefp� bke^k`ba� `ovpq^iifkfqv� ^ka� qeb� `lkpbnrbkq�

bke^k`bjbkq�l c�ifcbqfjb+�Qebpb�qobkap�^ob�l_pbosba�fk�Cfdrob�/+.5+
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LZfie^

?b`nk^�.*-4*�?^o�do^me�fiirpqo^qfkd�qeb�ifcbqfjbp�lc�pqbobl`lkqoliiba�p^jmibp�tfqe�boolo�e^op�
fkaf`^qfkd�qeb�pq^ka^oa�absf^qflkp�%Q^_ib�/+3&+� P^jmibp� .� %^q^`qf`&)�/� %ebqbolq^bqf`&)�0� %fplq^`qf`*�
o^`&)�1�%fplq^`qf`*f&+�k�:�1

Qeb�lqebo�moljfkbkq�c^`qlo�fk�qefp�pqrav�t^p�qeb�bccb`q�lc�jlib`ri^o�tbfdeq+�Tefib�hkltk�

ql� ^ccb`q� qeb� o^qbp� l c� abdo^a^qflk� lc� MI>� p^jmibp)� fq� e^p� klq� _bbk� criiv� nr^kqfcfba� clo�

pqbobl`lkqoliiba� pq^o� MI>p+� Colj� qebpb� a^q^)� ifqqib� bccb`q� lc�jlib`ri^o� tbfdeq� lk� ^q^`qf`� ^ka�

ebqbolq^bqf`� p^jmibp� fp� l_pbosba+� Qefp� fp� ^qqof_rqba� ql� qeb� ^jlomelrp� `e^o^`qbo�lc�qebpb� p^jmibp�

aljfk^qfkd�qeb�bccb`qp�l c�Jk+�Qeb�jlomelildv�lc�qebpb�p^jmibp�^iiltp�clo�pr`e�^�o^mfa�rmq^hb�lc�

qeb� abdo^a^qflk� plirqflk� qe^q� pifdeq� afccbobk`bp� fk� Jë� tbob� klq� afp`bok^_ib� _v� qebpb� jbqelap+�

Eltbsbo� ^k� bccb`q� l c� jlib`ri^o� tbfdeq� lk� abdo^a^qflk� o^qb� clo� qeb� fplq^`qf`� p^jmibp� t^p�

l_pbosba+
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Mobifjfk^ov�obpriqp�clo�qeb�abdo^a^qflk�lc�MI>�p^jmibp�vfbiaba�o^kdbp�lc�ifcbqfjbp+�Qebpb�

tbob�clrka� ql�_b�2.� ql� 33�jfkrqbp� clo�fplq^bqf`*j`�p^jmibp� ^ka� .34*.51�jfkrqbp�clo�fplq^`qf`*f�

p^jmibp+� Qebpb� obpriqp)� tefib� klq� obi^q^_ib� ql� mevpflildf`^iiv� obibs^kq� `lkafqflkp� pqfii� molsfab�

s^ir^_ib� fkcloj^qflk� lk� qeb� bccb`q� l c�pqbobl`lkqoli� lk� qeb� p^jmib� ifcbqfjbp+� L_pbosfkd� pifdeq�

afccbobk`bp� fk� qeb�jlib`ri^o�tbfdeqp)� bumbofjbkqp�tbob� rkaboq^hbk� ql� ab`fmebo� qeb� obi^qflkpefm�

_bqtbbk� plirqflk� ifcbqfjbp� l c�p^jmibp�_b^ofkd� qeb� p^jb� fplq^`qf`fqv�_f^p�_rq�afccbobkq�jlib`ri^o�

tbfdeqp+�Qebpb�obpriqp� clo�fplq^`qf`*o^`�^ka�fplq^`qf`*W�p^jmibp�^ob� fiirpqo^qba�fk�Cfdrobp�/+.6�^ka�
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?b`nk^�.*-5*�Obi^qflkpefm�l c�Jk�^ka�plirqflk�pq^_fifqv�clo�fplq^`qf`*o^`�AMB*MI>�pq^op+

Qeb� ifkb^ofqv� l c�Cfdrob� /+.6� t^p� `^i`ri^qba� ql� _b� efde� %O[� :� -+64&)� fkaf`^qfkd� ^� pqolkd�

`loobi^qflk�_bqtbbk�qeb�qfjb�obnrfoba�ql� criiv�abdo^ab�sp+�jlib`ri^o�tbfdeq�%Jë&�lc�fplq^bqf`*o^`�

p^jmibp+� Qefp� ^``lrkqp� clo� qeb� i^odb� s^of^k`b� l_pbosba� fk� qeb� ifcbqfjbp� l c�fplq^`qfb*o^`� mbiibqp�

%Q^_ib�/+3&+
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?b`nk^�.*.,*�Obi^qflkpefm�l c�Jk�^ka�plirqflk�pq^_fifqv�clo�fplq^`qf`*U�AMB*MI>�pq^op+

Qeb� ifkb^ofqv�l c�Cfdrob�/+/-�t^p� ^ipl�sbov�efde�%O[:�-+66&)� fkaf`^qfkd�pqolkd�`loobi^qflk+�

Colj� qebpb� a^q^� tb� `^k� pbb� qe^q� qebob� fp� ^� pqolkd� ifkb^o� obi^qflkpefm� _bqtbbk� qeb� ifcbqfjbp� lc�

fplq^`qf`*U� p^jmibp� ^ka� qeb� jlib`ri^o� tbfdeq� lc� qeb� mlivjbo� pq^o+� Qeb� ibdfqfj^`v� l c� qeb�

abdo^a^qflk�s^irbp�tbob�bu^jfkba�qeolrde�nr^aormif`^qb�^k^ivpfp�lc�mbiibqp+�Clo�qeb�fplq^`qf`^iiv�

_f^pba� p^jmibp� qe^q�tbob� fksbpqfd^qba� ^q� s^oflrp�jlib`ri^o�tbfdeqp)� nr^aormif`^qb� ^k^ivpfp�t^p�

^ipl�bjmilvba+
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.*.�BlhmZ\mb\)^gkb\a^]�=I>)IE:�lmZkl�h_�ehg`^k�Zkf�e^g`mal

Qebob� ^ob� `lk`bokp�qe^q�qeb� pqofhfkd�afccbobk`bp�klqba� fk�qeb�MI>�pq^o�qeboj^i�a^q^�`lria�

_b� ^qqof_rqba� pqof`qiv� ql� afccbobk`bp� fk�jlib`ri^o� tbfdeq+� >� qvmf`^i� Jk� l c�*54--� fp� pljbqfjbp�

`lkpfaboba� qll� ilt� ql� molmboiv� ^ppbpp� qeb� j^qbof^ip� molmboqfbp+� Ql� ^iibsf^qb� qebpb� `lk`bokp)�

fplq^`qf`*o^`� ^ka� fplq^`qf`*W)� p^jmibp� l c�pfdkfcf`^kqiv� i^odbo�jlib`ri^o�tbfdeqp�tbob� pvkqebpfwba�

ql� abqbojfkb� qeb� ^``ro^`v� l c�qeb� jbqela+� Mlppbppfkd� ^� qeblobqf`^i� ^oj� ibkdqe� l c�2-� jlkljbo�

rkfqp)�qebpb�bumbofjbkqp�molsba�^k�fkqbobpqfkd�pqrav�fk�qeb� fkfqf^qflk�bccf`fbk`v�lc�lro�pvpqbj�^ka�

^oj�ibkdqe�rkfclojfqv�fq�molsfaba+�Qebpb�obpriqp�^ob�mobpbkqba�fk�Q^_ib�/+4+

LZfie^ Fg*@I< Fg*ma I=B I=BZkf If$!%
Fplq^`qf`*o^` 1.1-0 0/,/4 .+.3 /+.- 42
Fplq^`qf`*W) 1-4/3 1/421 .+-5 .+3- .--

Fkfqf^i�^qqbjmqp�^q�mobm^ofkd�qebpb�efdebo�jlib`ri^o�tbfdeq�pqbobl`lkqoliiba�pq^op�obsb^iba�

qeb� ifjfq^qflkp� l c� qefp� plisbkq*cobb� pvkqebqf`� jbqelalildv+� Tefib� efdeiv� bccf`fbkq� clo� qeb�

pvkqebpfp� lc�pq^op�tfqe�lifdljbof`� ^oj�ibkdqep)� qefp� pvpqbj�molsba� fk`^m^_ib�l c�pvkqebpfwfkd� qeb�

ilkdbo� ^ojba� pq^op+� Mobifjfk^ov� obpriqp� clo� kb^q� mlivjbofw^qflkp� ^q� ./-Å@� obsb^iba� fjmolmbo�

fkfqf^qflk� lc� qeb� AMB� pvpqbj)� obpriqfkd� fk� _ol^a� MAF� s^irbp� ^``ljm^kfba� _v� fk`lkpfpqbkq�

jlib`ri^o�tbfdeqp+

Qefp� t^p� objbafba� _v� obqrokfkd� ql� ^� plisbkq*_^pba� mlivjbofw^qflk)� rqfifwfkd� qlirbkb� ^q� +%i3$�

Qefp� molsba� pr``bppcri� fk� pvkqebpfwfkd� AMB*`bkqoba� fplq^`qf`� pq^op� tfqe� `lkqoliiba� mlivjbo�

molmboqfbp)�^i_bfq�^q�ilkdbo�ob^`qflk�qfjbp+

>� `ilpb� `loobi^qflk� _bqtbbk� DM@*abqbojfkba�Jë� ^ka� qeb� qeblobqf`^i� Jë�t^p� l_pbosba)�

bpmb`f^iiv� `lkpfabofkd� qeb� qbkabk`v� lc� pfwb� bu`irpflk� `eolj^qldo^mev� qb`ekfnrbp� ql�

rkabobpqfj^qb� qeb� jlib`ri^o� tbfdeqp� lc� pq^o� mlivjbop+[[ [� Tefib� qefp� bccb`q� _b`ljbp� jlob
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molklrk`ba� ^q� qeb� efdebo�jlib`ri^o�tbfdeqp)� qebob� fp� pqfii� prccf`fbkqiv� dlla� `loobi^qflk�_bqtbbk�

qeb� s^irbp+� Qeb� MAF� s^irbp� l c�qebpb� pq^op� tbob� ^ipl� nrfqb� k^oolt)� fkaf`^qfkd� rkfclojfqv� lc�qeb�

jlib`ri^o�tbfdeq�afpqof_rqflk+�>p�^�jb^prob�lc�afpmbopfqv)� qeb�MAF�l c�qeb�^ojp�t^p�`^i`ri^qba�ql�

_b� /+.-� ^ka� .+3-� clo� fplq^`qf`*o^`� ^ka� fplq^`qf`*W� pq^op� obpmb`qfsbiv+� Qebpb� s^irbp� ^ob� ^k�

fjmolsbjbkq�lsbo�qelpb� l_pbosba� clo� qeb�mlivjbo� pq^op� _b^ofkd� ^ojp� lc�.-�jlkljbof`�rkfqp� fk�

ibkdqe+�Rkcloqrk^qbiv)�`lk`irpfsb�pq^qbjbkqp�`lk`bokfkd�qeb�^``ro^`v�l c�qebpb�afccbobk`bp�`^kklq�

_b� j^ab� _b`^rpb� l c� qeb� aljfk^kq� bccb`q� qe^q� pq^o� jlib`ri^o� tbfdeq� e^p� lk� qeb� `^i`ri^qflk+�

@lkcfoj^qflk�l c�qeb�rkfclojfqv�l c�qeb�mlivjbo�pq^o�^ojp�fk�qebpb�fkpq^k`bp�`lria�klq�_b�l_q^fkba�

tfqelrq�qeb�^fa�l c�DM@�bnrfmmba�tfqe�qofmib�abqb`qflk)�`^m^`fqv�qe^q�tb�al�klq�`roobkqiv�mlppbpp+�

Eltbsbo)� fq� `^k� _b� `lk`irpfsbiv� projfpba� qe^q� ^ii� evaoluvi� crk`qflk^ifqfbp� lc�AMB� e^sb� _bbk�

fkfqf^qba)� colj�qeb�afp^mmb^o^k`b�l c�AMB*`lob�@E/�mb^hp� fk�qeb� KJO�pmb`qorj�lc�qebpb� pq^o�

mlivjbop� %Ä7�1+.2�sp+� 0+05�%- @E/@%@B[&0�^ka�Ä8�0+01� sp+� 0+0.�  ?38&!!$� Qeb�`lksbopflk�l c�qebpb�

mlivjbofw^qflkp� obj^fkba� efde� %;6-"&� ^ka� qeb� fplq^`qf`fqv� _f^p� l c�qeb� ÑçXp^ibkZ>iJb� `^q^ivpq�

%- +53&� t^p� fjmolsba� lsbo� qeb� plisbkq� cobb� obpriqp)� jlob� ^``ro^qbiv� obmobpbkqfkd� qeb� hkltk� Mj�

s^irb�l c�- +55+[[[

Qebpb� bki^odba� pq^op�tbob� bumlpba� ql� qeb� p^jb� `e^o^`qbofw^qflk� qb`ekfnrbp� ^p� qeb� iltbo�

jlib`ri^o�tbfdeq� pq^op)� QD>)�AP@� ^ka�mUOA+� Pfdkfcf`^kq� `e^kdbp� fk�qeb� qeboj^i�molmboqfbp� lc�

qeb� AMB*MI>� pq^op� tfqe� ^k� fk`ob^pb� fk� qeb�jlib`ri^o�tbfdeq�tbob� l_pbosba+� Qebpb� obpriqp� ^ob�

prjj^ofwba�fk�Q^_ib�/+5+

LZfie^ M`$z<% Mf$z<% M^$z<% Mààl^m$z<% MfZq$z<% =^`kZ](�$fbg%

Fpl*o^`2l 2-*/ -41*4 * /-2*4 /31*3 142

FP-*W2- 2/*0 F32+F .-4+. .5,*4 /2.*0 -.22
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Qeb�^k^ivpfp�l c�qebpb�p^jmibp�`lool_lo^qba�qobkap�qe^q�e^sb�_bbk�obmloqba�tfqe�obpmb`q�ql�

pq^o� MI>� ` e bj fp q o v ,> k � fk`ob^pb� fk� qeb� jlib`ri^o� tbfdeq� lc� qeb� p^jmibp� obsb^iba� ^k�

bke^k`bjbkq�l c�qeb�Qd�s^irbp�_v�AP@+�Qeb�fk`ob^pb�colj�z10+2Å@�ql�;3.Å@�fiirpqo^qba�qeb�bccb`q�

qe^q� ^k� fk`ob^pb� fk� Jk� e^p� lk� qeb� qeboj^i� molmboqfbp+� >� olrdeiv� 2*clia� fk`ob^pb� fk� jlib`ri^o�

tbfdeq�obpriqba�fk�^k� .5Å@� %1/"&�fk`ob^pb�fk�Qd�clo�fplq^`qf`*o^`�pq^op+� Pfjfi^o�bke^k`bjbkq�t^p�

peltk� clo� fplq^`qf`*W� pq^op)� tebob� ^�2*clia� fk`ob^pb� fk�jlib`ri^o�tbfdeq� fk`ob^pba� qeb�Qd�s^irbp�

2hf� mh�2/�z<�$/-!%*

>�pfjfi^o�qobka�fp�l_pbosba�clo�qeb�jbiqfkd�qbjmbo^qrobp�lc�qebpb�efdebo�jlib`ri^o�tbfdeq�

pq^op+� Qebob� fp� ^k� fk`ob^pb� lc�z/2Å@� %.5"&� fk�qeb�jbiqfkd� qbjmbo^qrob� l c�MwI>�AMB*pq^op�tfqe�

^k� fk`ob^pb� l c� Jk� colj� 54--� ql� 1/---+� Tefib� qefp� qobka� `^k� _b� ^qqof_rqba� ql� qeb� tfabiv�

bpq^_ifpeba� `loobi^qflk�_bqtbbk�Jë� ^ka�jbiqfkd� qbjmbo^qrobp)� qeb� obpriqp� clo� fpl*o^`pl� p^jmibp�

`^kklq+� Ebob� ^k� fjmolsbjbkq� fk� qeb� jbiq� pq^_fifqv� l c� ;2-Å@� fp� l_pbosba)� tef`e� `^kklq� _b�

bumi^fkba�_v� pfjmib� fk`ob^pbp� fk�Jë�^ilkb+� Fc�qefp�tbob� qeb� `^pb� qeb�jbiqfkd�qbjmbo^qrob� pelria�

pqfii� obj^fk� _bilt�qe^q� l c�MwI>� pq^op)� eltbsbo� qebob� fp� ^k� bke^k`bjbkq� l c�qefp� s^irb� ql� ^�jbiq�

qbjmbo^qrob� qe^q� bu`bbap� qe^q� l_pbosba� clo� mrobiv� fplq^`qf`� pq^op� abofsba� colj� W*i^`qfab+� Tb�

_bifbsb� qeb� ob^plk� clo� qefp� fp� qeb� ^_fifqv� clo� qebpb� T]Z#\LN]Z� pq^op� ql� buef_fq� pqbobl`ljmibu�

_be^sflro)�^p�mobsflrpiv�bumi^fkba�fk�qefp�`e^mqbo�%Cfdrob�/+/.&+

5.
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?b`nk^�.*.-*�Pqbobl`ljmibu�_be^sflro�%afmlib*afmlib�fkbo^q`qflkp&)�l c�qtl�ifkb^o�MI>�^ojp�
%MW&I>�^ka�MwI>&+

Pfjfi^o�ql�qeb�mebkljbklk�l_pbosba�fk�qeb�QD>�lc�fplq^`qf`*o^`�p^jmibp)�qeb�mobpbk`b�lc�

ilkdbo� `e^fkp� lc� MI>� qe^q� `lria� mlppbpp� ^iqbok^qfkd� ^oo^kdbjbkqp� ^iilt� clo� qeb� mobpbk`b� lc�

pqbobl`ljmibu�MI>+� Qefp� pqbobl`ljmibu)� mobaljfk^kqiv� aofsbk�_v� qeb� fkqbojlib`ri^o�evaoldbk�

_lkafkd�_bqtbbk�qeb�luvdbk�^qljp�lc�@:-�dolrmp�^ka�qeb�@*E�jbqefkb�molqlkp�lk�qeb�mlivjbo�

_^`h_lkb)� fp� hkltk� ql� dob^qiv� bke^k`b� qeb� qeboj^i� molmboqfbp� l c�^� MI>� j^qbof^i+[ [� Tefib� qeb�

dob^qbpq� bke^k`bjbkq� fp� peltk� ql� l``ro� ^q� 2-72-� jfuqrobp� lc�MAI>� ^ka� MfI>)� ^� pfdkfcf`^kq�

fjmolsbjbkq� fk� molmboqfbp� `^k� _b� l_pbosba� bsbk� ^q� pj^ii� MAI>� `ljmlpfqflkp+� Qeb� bke^k`ba�

molmboqfbp� qe^q� qefp� fkqbojlib`ri^o� `ljmibu� ^ccloap� `^k� ob^plk^_iv� obpriq� fk� qeb� fk`ob^pba�jbiq�

obpfpq^k`b�qe^q�tb�e^sb�l_pbosba+

Qefp� pqbobl`ljmibu� _be^sflro� fp� ^ipl� l_pbosba� fk� qeb� QD>� ^k^ivpfp� l c�qebpb� pq^op+� >k�

bke^k`bjbkq� l c� qeb� qeboj^i� pq^_fifqv� l c� qebpb� i^odbo� pq^op� fp� ql� _b� bumb`qba)� ^ka� fjmolsba�

pq^_fifqv�tfqe�^k� fk`ob^pb� fk�Jk� clo�qeb� fplq^`qf`*Fpl� pq^op� fp� peltk+� Fk� ^dobbjbkq�tfqe�lro�lqebo�

obpriqp)� ^�dob^qbo� qe^k�bumb`qba� bke^k`bjbkq�l c�qeb� qeboj^i� pq^_fifqv� clo� qeb� fplq^`qf`*o^`pl� pq^op�

fp�l_pbosba�_v�QD>�^k^ivpbp� %Cfdrob�/+//&+� Qeb�AP@�^k^ivpbp�lc�qebpb�bilkd^qba�pq^op�fp�peltk�

fk�Cfdrobp�/+/0� ^ka�/+/1+

4.



. / -

-,, � *

5-

`
l 3-
%R
N+

1-
1&
1 � .,

).,
.2- .,, /2- 0-- 02- 1-- 12-

M^fi^kZmnk^�$z<%

Cfdrob�/+//+�>�QD>�lsboi^v�l c�fplq^`qf`*Wpl�%oba&�^ka�fplq^`qf`*o^`pl�%_irb&+

),*,1

* ,*-

F� * ,*.
r +

),*.1

),*/

),*/1

),*0

31 -.1 ..1.1 -31

Qbjmbo^qrob�%Å@&

Cfdrob�/+/0+�AP@�lc�fplq^`qf`*or`pl�AMB*MI>�pq^op+

4/



--

2h

olagQ

.

#

-

.

/

0

|1

+

-4, .,,1, 4, -,, -., -0, -1,% ., 0,
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Cfdrob�/+/1+�AP@�l c�fplq^`qf`*Wpl�AMB*MI>�pq^op+

Cfdrobp� /+/0� ^ka� /+/1� fiirpqo^qb� qeb� bke^k`ba� qeboj^i� qo^kpfqflkp� lc�lro� fplq^`qf`pl�pq^op)�

fkaf`^qfkd� qe^q� qeb� qeboj^i� molmboqfbp� lc� qebpb� j^qbof^ip� `^k� _b� qrkba� _lqe� _v� afccbofkd� qeb�

q^`qf`fqv�l c�qeb�mlivjbo�`e^fkp�^ka�_v�`e^kdfkd�qeb�jlib`ri^o�tbfdeq�l c�qeb�mlivjbo�pq^op+

Mbo`bkq� `ovpq^iifkfqv� `^i`ri^qflkp� lk� qebpb�j^qbof^ip� obsb^iba� ^k� fk`ob^pb� fk� `ovpq^iifkfqv�

clo� fplq^`qf`*o^`2l�pq^op�`ljm^oba�ql�qebfo�lifdljbof`�^k^ildrbp)�tfqe�s^irbp�^sbo^dfkd�ql� 05")� ^�

olrdeiv�5"�fk`ob^pb�lsbo�qeb�^sbo^db�clo�fpl*o^`� pq^op)� ^ka�1"�dob^qbo�qe^k�qeb�efdebpq�l_pbosba�

clo� qeb� fpl*o^`� pvpqbj+� U`� s^irbp� l c� 12"� tbob� l_pbosba� clo� qeb� fplq^`qf`*/+2-� pq^op)� ^k�

fjmolsbjbkq� l c� olrdeiv� 2"� colj� qeb� fpl*/)� lifdljbof`� pq^op+� Qebpb� obpriqp� fkaf`^qb� qe^q�

jlib`ri^o�tbfdeq� fk`ob^pbp�e^sb�^�mlpfqfsb� bccb`q�lk�qeb�mbo`bkq�`ovpq^iifkfqv�l c�AMB*MI>�pq^op)�

tef`e� fp� ql� _b� bumb`qba+� Fk`ob^pbp� fk� Jë� pelria� ^iilt� clo� i^odbo� `ovpq^iifkb� alj^fkp� ql� cloj�

%abofsba� colj� ilkdbo� fplq^`qf`^iiv� _f^pba� `e^fkp&)� qe^q� tfii� fk`ob^pb� qeb� lsbo^ii� `ovpq^iifkfqv� l c�

qebpb�j^qbof^ip+

51



Qeb� plirqflk�ifcbqfjbp�lc�qebpb� pq^op�^ipl�buef_fqba�dob^q�bke^k`bjbkq�tfqe�^k�fk`ob^pb� fk�

qeb�jlib`ri^o�tbfdeq+� Fplq^`qf`*o^`fl�pq^op� qe^q�mlppbppba�^�ifcbqfjb�l c�grpq�lsbo�25�jfkrqbp�tbob�

bke^k`ba�ql� ^k�^sbo^db�l c�142� jfkrqbp� clo�qeb� fplq^`qf`*o^`pl� p^jmibp+�>aafqflk^iiv)� ifcbqfjb� lc�

qeb� fplq^`qf`*W� pq^op� t^p� bke^k`ba� colj� .42� à� 1� jfkrqbp� clo� qeb� fpl*Wgl� p^jmibp�ql� ./33� à� 1�

jfkrqbp� clo� qeb� fpl*Ipl� p^jmibp+� Fk� b^`e� `^pb� qefp� obmobpbkqp� ^� dob^qbo� qe^k� 4*clia� fk`ob^pb� fk�

plirqflk�mbopfpqbk`b�clo�^�2*clia�fk`ob^pb�fk�Jk+

.*/*�Fbq^]�fhghf^k�=I>)IE:�lmZkl�pbma�oZkbhnl�S6+#Å\)eZ\mb]^�kZmbhl

Fkfqf^i� fksbpqfd^qflkp� fkql� pqbobl`lkqoliiba� mlivjbo� pq^op� obsb^iba� qeb� sbop^qfifqv� l c�qefp�

pvpqbj+� Tfqe� ^k� ^_fifqv� ql� qrkb� qeb� j^qbof^ipê� molmboqfbp� _v� q^`qf`fqv� `lkqoli� ^ka� jlib`ri^o�

tbfdeq)� qeb� ifjfqp� l c�qefp� sbop^qfifqv� qeolrde� qeb� molar`qflk�lc�^� pbofbp� lc�fplq^`qf`^iiv*bkof`eba�

AMB*MI>� pq^op�_b^ofkd� afccbobkq� q^`qf`fqv�_f^pbp�t^p�l c�m^oqf`ri^o� fkqbobpq+� O^qebo�qe^k�rqfifwb� ^�

pbofbp� l c�`^q^ivpqp)� qeb� obpriqp� colj�tef`e� `lria� klq� _b� `lkpfaboba� `lkpfpqbkq)� ^�jbqela�tebob�

Pk%- `q&/�`lrmiba�tfqe� ^� pbofbp� l c�jlkljbo�_ibkap� %i*i^`qfab� ^ka� o^`*i^`qfab&� t^p� bjmilvba� ql�

mobm^ob�mlivjbop�tfqe�s^oflrp�fplq^`qf`fqbp+�?v�bjmilvfkd�^�pfkdib�`^q^ivpq)�obmolar`f_fifqv�l c�qeb�

obpriqp�t^p�^pproba)�^p�tbii�^p�`lkpfpqbkq�ob^`qflk�qfjbp)�hfkbqf`p�^ka�`lksbopflkp+�Qeb�obpriqp�clo�

^�pbofbp�lc�qebpb�bumbofjbkqp�^ob�mobpbkqba�fk�Q^_ib�/+6+

MZ[e^�.*5*�Mlivjbofw^qflk�a^q^�clo�AMB*MI>�pq^op�tfqe�s^oflrp�fplq^`qf`fqv�_f^pbp+
<hfihlbmbhg
9*!$601"

Jë)DM@ Jk)qe I=B MAF^oj <hgo^klbhg
%" &

.--7- 544. 545. .+.5 .1- 55
6-7.- 411. 45/, .+.3 ./5 5.
4,6., 51-2 4201 .+.2 ./0 5.
4-70- 4/,, 4201 .+./ /+.2 5/
3-71- 403/ 5,21 i + i i /+-4 6-
2-72- 4../ 4343 .+.. .*,5 6-
-7.-- 443/ 6131 .+.1 ..0 61
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Colj� qebpb� a^q^)� `ilpb� obi^qflkpefmp� _bqtbbk� qeb� ^k^ivqf`^iiv� abqbojfkba� Jë� ^ka� qeb�

qeblobqf`^i�s^irbp)�^ilkd�tfqe�sbov�k^oolt�MAF�s^irbp�^ob�l_pbosba+�Qefp�abjlkpqo^qbp�qeb� ifsfkd�

k^qrob� l c�qeb�mlivjbofw^qflk�tfqe�qefp� `lj_fk^qflk�l c�jlkljbop+� Colj�qebpb� bumbofjbkqp)� sbov�

efde�`lksbopflkp�l c�;6-"�tbob�^`efbsba)�tef`e�tbob�abqbojfkba�do^sfjbqof`^iiv+�Qeb�afpmbopfqv�

lc�qeb� pq^op�t^p� `^i`ri^qba�_v�qeb� Pwvj^kphf�jbqela�ql� obsb^i�MAF^oj�s^irbp�9/+1+�>aafqflk^iiv)�

qebpb� p^jmibp� tbob� fksbpqfd^qba� _v� $E � KJO� pmb`qolp`lmv)� AP@� ^ka� QD>� ^k^ivpbp� ql� ^ppbpp�

qebfo�nr^ifqfbp�%Q^_ib�/+.-&+

LZfie^�<hfihlbmbhg�
9*!$601"

MZ\mb\bmr�$!% Qd@@& Qj%Å@& Qlkpbq
o ` &

Qj^u%Å@&

6-7.- 60 14+1 ./2+3(� .05+2 /43+. /1/M
4,6., 4/ 11+4 ./.+3(.0/+5 .3/*2 /1"/
4-70- 41 10+4 ..4+0�(� ./5+0 ."M4 //.*4
3-71- 3/ 10+2 * .14*. //,*0
1,61, 2. 0M. * /2.+. /."2

KJO� pmb`qo^� obsb^iba� qe^q� qeb� q^`qf`fqv� _f^p� fk`ob^pba� c^foiv� `lkpfpqbkqiv)� fiirpqo^qba�

qeolrde� ^k� fk`ob^pb� fk� qeb� Mj� s^irb�tfqe� ^k� fk`ob^pb� fk� qeb� f*i^bqfab� `ljmlpfqflk)� ^� obpriq� qe^q�

t^p� bumb`qba+� >aafqflk^iiv)� qebob� t^p� ^k� fk`ob^pb� fk� fplq^`qf`fqv� _f^p� dob^qbo� qe^k� qeb� W*i^`qfab�

mbo`bkq� `lkqbkq� fk� ^ii� p^jmibp+� >p� o^`*i^`qfab� fp� ^� o^`bjf`� jfuqrob� l c�(#� ^ka� W*i^`qfab)� lro�

`lkqbkqp�pelria�ob^a)� clo�bu^jmib)� 5-7/-�- $601 � ^p�6-7.-�*.($� Arb�ql�qeb�^_fifqv�lc�qeb�A*jlkljbo�

ql�^ccb`q�qeb�ifkh^db�^q�_lqe�fqp�bkap)� fq�pelria�_b�molgb`qba�^p�^k�fplq^`qf`fqv�_f^p�l c�5-"�clo�qefp�

p^jmib+�Qeb�fk`ob^pb�l_pbosba�^_lsb�qefp�tlria�mobprj^_iv�^``lrkq�clo�qeb�pq^qfpqf`^i�mlppf_fifqv�

l c�qtl�W&*i^`qfab�jlkljbop�_bfkd�fkpboqba�^ag^`bkq�ql�b^`e�lqebo+

M @ : �^k^ivpbp�l c�qebpb�jfuba�jlkljbo�pq^o�mlivjbop�obsb^iba�qe^q�qeb�lkpbq�qbjmbo^qrob�

$M hg l^ m% � ^ka� qeb� j^ufjrj� ab`ljmlpfqflk� qbjmbo^qrob� $Mf Zq %� tbob� _lqe� abmbka^kq� rmlk� qeb�

fplq^`qf`fqv�_f^p�%Cfdrob�/+/2&+
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C fdrob�/+/2+�>�QD>�lsboi^v�l c�jfuba�jlkljbo�AMB*MI>�pq^op)�_irb*2-72-)�dobbk*3-71-)�oba*�
4-70-)�mromib*5-7/-�^ka�ifdeq�_irb*6-7.-+

Qeb� qeboj^i�molmboqfbp� lc�qebpb� p^jmibp� `liib`qba�_v�AP@� obsb^iba� ifqqib� qobkafkd� fk�qeb�

Qd� s^irbp� clo� p^jmibp� _bqtbbk� 2."� ^ka� 41"� fplq^`qf`fqv� _f^p� %Cfdrob� /+/3&+� Tefib� pifdeq�

afccbobk`bp� ^ob� l_pbosba� clo� qeb� Qd� s^irbp� clo� qeb� 2-72-)� 3-71-)� 4-70-� p^jmibp)� %10+/*10+4Å@&)�

`lk`irpfsb� pq^qbjbkqp� obd^oafkd� pmb`fcf`� qobkap� `^kklq� _b� j^ab� tfqe� pr`e� pifdeq� afccbobk`bp+�

Eltbsbo)� qebob� fp� ^k� fjmolsbjbkq�l c�qeb�Qd�_v�jlsbjbkq�ql�efdebo�Mj�s^irbp)�tfqe�^k�^sbo^db�

Qd�l c�11+4� ^ka�14+1Å@� clo�qeb� 5-7/-� ^ka�6-7.-� `ljmlpfqb� p^jmibp+� Qefp� obfkclo`bp� qeb� ^ppboqflk�

qe^q� q^`qf`fqv� _f^p)� ^ka� qeb� `ovpq^iifkb� `e^o^`qbo� l c� qebpb� pq^op)� e^p� ^� molclrka� bccb`q� lk� qeb�

mlivjbo�molmboqfbp+
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Q b j m b o ^ q r o b � %Å@&

C fdrob�/+/3+�>�AP@�lsboi^v�%lkiv�Qd�obdflk�peltk&�l c�jfuba�jlkljbo�AMB*MI>�pq^op)�_irb*�
2-72-)�oba*3-71-)�dobbk*�4-70-)�mromib*5-7/-)�ifdeq�_irb*6-7.-+

Qeb�jbiqfkd� pfdk^ip� lc�qebpb�jfuba�jlkljbo� pq^op� _b`^jb� ^k� fkqbobpqfkd� ^ob^�lc�pqrav+�

Afpqfk`q�jbiqfkd� pfdk^ip� tbob� l_pbosba� clo� lkiv� qeb� 6-7.-)� 5-7/-� ^ka� 4-70-� `ljmlpfqbp)� tef`e�

buqbkap� qeb� fplq^`qf`fqv� o^kdb� tb� l_pbosba� tfqe� fplq^`qf`*o^`� pq^op� tfqe� 5/"� fplq^`qf`fqv� _f^p+$[�

Qeb�U`�s^irbp�l c�qeb�jfuba�jlkljbo�pq^op�tbob�`^i`ri^qba�^ka�qeb�l_pbosba�qobka�fkaf`^qbp�qe^q�

qeb� `ovpq^iifkfqv� l c�qeb� p^jmibp� _b^ofkd� ^� afpqfk`q� jbiqfkd� qo^kpfqflk� ab`ob^pba� tfqe� fk`ob^pfkd�

`lkqbkq� lc�o^`*i^`qfab+� Qeb� molmbkpfqv� clo� f*i^`qfab� ql� cloj� `ovpq^iifkb� alj^fkp� ^iiltp� clo� qeb�

mobaf`qflk� lc� qefp� qobka+� Qeb� l_pbosba� U`� s^irbp� tbob� clrka� ql� fk`ob^pb� colj� qeb� 4-70-�

`ljmlpfqbp)�tef`e�e^a�^k� fkfqf^i� `ovpq^iifkfqv�lc�.2")� ql� qeb� 5-7/-� `ljmlpfqbp)�tef`e�mlppbppba�

^k� ^sbo^db� U`� s^irb� l c� /0"+� Qeb� 6-7.-� `ljmlpfqbp� jlob� `ilpbiv� obpbj_iba� qeb� fpl*o^`�

`ljmlpfqbp)�mlppbppfkd�^k�^sbo^db�Ud�s^irb�lc�0."�tef`e�fkaf`^qba�qe^q�qeb�mbo`bkq�`ovpq^iifkfqv�

`^k�_b�qrkba�_v�qefp�jbqela�qeolrde�^�o^kdb�lc�/2"+�>aafqflk^iiv)� .2"�`ovpq^iifkfqv�pbbjp�ql�_b



qeb� qeobpelia� clo� qebpb� j^qbof^ip)� _bilt� tef`e� kl� afp`bok^_ib� jbiqfkd� qo^kpfqflkp� `^k� _b�

l_pbosba+

Ql�_bqqbo�rkabopq^ka�qeb�i^`h�lc�qorb�jbiqfkd�pfdk^ip�clo�pljb�lc�qebpb�`ljmlpfqbp)�mUOA�

^k^ivpfp�t^p�mboclojba�lk�qebj+�Qebpb�a^q^�`^k�_b�l_pbosba�fk�Q^_ib�/+..� ^ka�Cfdrob�/+/4+

Fk� ^k^ivwfkd� qebpb� p^jmibp� _v� mUOA)� fkcloj^qflk� t^p� `liib`qba� qe^q� t^p� hbv� fk� fabkqfcvfkd�

nrbpqflkp� `lk`bokfkd� lro� l_pbosba� obpriqp� fk� lqebo� qb`ekfnrbp+� Qeb� i^`h� lc�jbiqfkd� pfdk^ip� clo�

lro� 3-71-� ^ka� 2-72-� `ljmlpfqbp� t^p� obsb^iba� qeolrde� qeb� `e^o^`qbofpqf`p� l c�qebpb�j^qbof^ip� fk�

mUOA)�^ka�qeb�abmbkabk`b�l c �̀ ovpq^iifqb�pfwb�rmlk�mbo`bkq�`ovpq^iifkfqv�t^p�^ipl�obsb^iba+

<hfihlbmbhg�9*!$601" :g`e^�h_�=b__*�$z% <krlmZeebm^�Lbs^}�
$gf%

])liZ\bg`�$â%

6-7.- .3+6 ..- 2+/
4,6., .3+6 .05 2+/
4-70- .3+6 /.0 2+/
3-71- * * *

2-72- * * *
è�@ovpq^iifqb�pfwb�`^i`ri^qba�colj�qeb�P`eboobo�bnr^qflk
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6-+.- 5-7/-

w*QfBqf� *Pb^?

4-70-

F

3-71-

2-72- kZ\)eZ\mb]^

Cfdrob�/+/4+�mUOA�m^qqbokp�clo�AMB*MI>�pq^op�abofsba�colj�jfuba�jlkljbop�^ka�o^`*i^`qfab�
jlkljbo+

6-



Colj� qeb� a^q^� fk� Q^_ib� /+..� fq� fp� l_sflrp� qe^q� tefib� qeb� afcco^`qflk� ^kdibp� ^ka�

fkqboi^jbii^o� a*pm^`fkd� l c�qebpb� `ljmlpfqb�j^qbof^ip� albp�klq� `e^kdb�tfqe� afccbofkd� fplq^`qf`fqv�

_f^pbp)� qefp�m^o^jbqbo� `ib^oiv� ^ccb`qp� qeb� `ovpq^iifqb� pfwb+� @e^kdbp� fk�qeb� fplq^`qf`fqv� colj� ^�efde�

l c�60"� ql� 41"� e^sb� o^fpba� lro� ^sbo^db� `ovpq^iifqb� pfwb� colj� ..-� ql� /0-� kj+� @lkpfabofkd� qeb�

qbkabk`v�lc�efdeiv�`ovpq^iifkb�j^qbof^ip�ql� cloj�pfkdib�`ovpq^ip)� ^p�tbii�^p�qeb�bke^k`ba�^_fifqv�lc�

^jlomelrp�j^qbof^ip�ql�^ddiljbo^qb)�qefp�qobka�fk�`ovpq^iifqb�pfwb�fp�klq�rkbumb`qba+

Colj�qeb�mUOA�m^qqbokp� qebjpbisbp)� qeb� lkpbq�l c�^jlomelrp� `e^o^`qbofpqf`p� fp� l_pbosba�

colj� qeb� 6-7.-� `ljmlpfqbp� ql� qeb� 2-72-� p^jmibp+� Ab`ob^pbp� fk� qeb� afcco^`qflk� fkqbkpfqv� %ifkb^o�

`lrkqp&� l``ro�tebk�qeb� `lkqbkq�l c�f*i^`qfab� fp�ab`ob^pba)�rkqfi� ^q�3-"�W*i^`qfab� `lkqbkq�^�ilpp�lc�

qeb� pbjf`ovpq^iifkb� k^qrob� l c� fplq^`qf`^iiv*bkof`eba� MI>� fp� l_pbosba+� P^jmibp� _bilt� qefp�

qeobpelia� pelt� cb^qrobibpp� mUOA� m^qqbokp� `e^o^`qbofpqf`� l c� ^jlomelrp� j^qbof^ip+� Fq� t^p�

rkbumb`qba� qe^q� pr`e� ^k� fk`ob^pb� fk� qeb� fplq^`qf`fqv� _f^p� tlria� _b� obnrfoba� ql� ^`efbsb� ^� pbjf*

`ovpq^iifkb�j^qbof^i+� Tefib� m^o^jbqbop� e^sb� _bbk� bpq^_ifpeba)� tfqe� obd^oap� ql� tebob� qebpb� MI>�

pq^op�rkabodl�qeb�qo^kpfqflk�colj�^k�^jlomelrp�j^qbof^i�ql� ^�pbjf*`ovpq^iifkb�mlivjbo)�qeb�bu^`q�

jlkljbof`�o^qflp�e^sb�klq�_bbk�bpq^_ifpeba+

Qeb� abdo^a^qflk� molcfibp� lc� qebpb� `ljmlpfqb� p^jmibp� tbob� ^k^ivwba� fk� ^qqbjmqp� ql�

ab`fmebo� fc �qeb� pvpqbj�t^p� qrk^_ib� clo� plirqflk� pq^_fifqv+� >p�mobsflrpiv� abp`of_ba)� mobppba�MI>�

p^jmibp�tbob� bumlpba� ql� ^� pq^ka^oa� plirqflk� lc�Q?A� fk�JbLE+� Qeb�obpriqp� l c�qefp� ^k^ivpfp� ^ob�

mobpbkqba�fk�Cfdrob�/+/5�^ka�Q^_ib�/+./+

<hfihlbmbhg MZ\mb\bmr�;bZl�$!% =^`kZ]Zmbhg�$fbg% LmZg]Zk]�=^o*� $fbg%
5,6-, 5/ -20 -
4,6., 4/ -0, -
3,6/, 30 45 .
2,60, 2. 00 -
1,61, 1- 0, -
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Qeb� cb^qrobp� obsb^iba� fk� qeb� mUOA� m^qqbokp� ^ob� j^kfcbpq� fk� afpqfk`q� afccbobk`bp� fk� qeb�

l_pbosba� ifcbqfjbp� l c�mbiibqp� l c�jfuba� jlkljbop+� Qeb� qtl� ^jlomelrp� p^jmibp� %2-72-&� ^ka�

%3-71-&� tbob� l_pbosba� ql� e^sb� plirqflk� ifcbqfjbp� pfdkfcf`^kqiv� peloqbo� qe^k� qeb� lqebo� pbjf*

`ovpq^iifkb� p^jmibp+� Qeb� `^rpb� l c� qefp� e^p� _bbk� abqbojfkba� ql� _b� qeb� ptfcqbo� rmq^hb� l c� qeb�

abdo^a^qflk�plirqflk�_v�^jlomelrp�j^qbof^ip)� ^�mebkljbklk�qe^q�t^p�afp`rppba�mobsflrpiv+� Qeb�

`ljmlpfqb�j^qbof^ip�qe^q�e^sb�_bbk�`lkcfojba�^p� pbjf*`ovpq^iifkb� buef_fq�^�dob^qbo�bke^k`bjbkq�

l c�qeb�plirqflk�ifcbqfjbp+�?bvlka�qeb�4-70-�`ljmlpfqb�p^jmibp)�bke^k`bjbkq�l c�qeb�fplq^`qf`fqv�fp�

l_pbosba� ql� fk`ob^pb� qeb� ifcbqfjb� l c�qeb� mbiibqp� fk� plirqflk+� Qefp� obi^qflkpefm� t^p� ^k^ivwba� _v�

obdobppflk� ^k^ivpfp� ^ka� qeb� abmbkabk`b� t^p� clrka� ql� _b� ifkb^o� fk� k^qrob� tfqe� ^k� s^irb� lc�

-+6123+
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<aZim^k�Mak^^

Lrgma^lbl(�\aZkZ\m^kbsZmbhg�Zg]�eZ\mb]^�

iherf^kbsZmbhg�l\k^^gbg`�h_�Zgbeb]h)Ze]bfbg^�

Zenfbgnf�\hfie^q^l

/*-� <hfie^q�lrgma^lbl�Zg]�\aZkZ\m^kbsZmbhg

>� kbt� ^a^mq^qflk� fk� K*lkiv� alklo� ifd^kap� e^p� _bbk� ^kfifal*^iafjfkb� ifd^kap+� Qebpb�

ifd^kap� qvmf`^iiv�`lkq^fk� qtl� qvmbp� l c�alklo� ^qljp)� tfqe� qeb� ^kfifal� kljbk`i^qrob� ^ofpfkd� colj�

qeb�mobpbk`b�lc�^�rkfs^ibkq�o^af`^i�abofsba�colj�^kfifkb)� ^ka�^iafjfkbp)�qeb�^iabevab�^k^ildrb�l c�

^k� fjfkb+� Qebpb� ifd^kap� obj^fk� i^odbiv� rkaboabsbilmba� tfqe� cbt� obmloqp� l c�jbq^i� `ljmibubp�

_bfkd� mobm^oba+� >� s^ofbqv� l c� ifd^kap� mlppbppfkd� afccbobkq� abkqf`fqfbp� e^sb� _bbk� mobm^oba�

fk`irafkd�_fabkq^qb)[$'[ê[$[[�qofabkq q̂b)[ [[$[[Ñ�qbqo^abkq^qb�lo�_fp%_fabkq^qb&+[[[$[[[� Qebpb� pvpqbjp� ^ob�

fiirpqo^qba�fk�Cfdrob�0+.+
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Qeb�_fabkq^qb� pvpqbjp� e^sb�_bbk�rpba� ^p� pq^_fifwbop� clo� lod^klvqqofrj� `^qflkp,$'[�^ka� fk�

qeb� mobm^o^qflk� l c� af^ihvi^irjfkrj� `ljmibubp)� tef`e� buef_fq� cirlobp`bkq� molmboqfbp� _lqe� fk�

plirqflk� ^ka� fk� qeb� plifa� pq q̂b+[$'[� S^of^qflk� l c�qeb� Z\^SZ� pr_pqfqrbkq� lk� qeb� olq^q^_ib� ^ovi� ofkd�

^iiltba�clo�qrkfkd�lc�qeb�bjfppflk�`lilro�qeb�`ljmibu�buef_fqp�fk�plirqflk+

Qeb� qofabkq^qb� K)K)K� ^kfifal*^iafjfkb� ifd^kap� e^sb� _bbk� `ljmibuba� tfqe� ^� s^ofbqv� lc�

jbq^ip� fk`irafkd� qeb� o^ob� b^oqe� jbq^ip� i r q b q f r j ) p`^kafrj[ [Ñ� ^ka� vqqofrj)[ $êê[$['� ^p� tbii� ^p�

j^dkbpfrj�^ka�wfk +̀[$'[�Qeb�o^ob�b^oqe�`ljmibubp�tbob� peltk�ql� _b� bccb`qfsb�OLM�`^q^ivpqp� clo�

3*`^moli^`qlkb)� tfqe� efde� `lksbopflkp� ^ka� ^� ifkb^o� abmbkabk`b� l c�`lksbopflk� tfqe� obpmb`q� ql�

qfjb+� Qefp�t^p� qbjmboba�tfqe�jbafl`ob�MAF�s^irbp)�tef`e�tbob� qeb�obpriq� l c�ciruflk^ifqv�l c�qeb�

nrfklifkb� abofsba�mbka^kq� ôj+[ [[�Qeb�j^dkbpfrj� ^ka� wfk`� `ljmibu|p�_b^ofkd� afjbqevi� ^jfkl�

lo�mfmbofafkb�mbka^kqp�tbob� peltk�ql�mlivjbofwb� 3*`^moli^`qlkb� ^ka�I*i^`qfab� nrfqb� bccb`qfsbiv�

tfqe�`lksbopflkp�;6-"�^ka�ilt�MAFp�lc�.+.*.+/+[[[

Qeb� _fp%_fabkq^qb&� K)K)K)K� ifd^kap� e^sb� _bbk� pr``bppcriiv� `ljmibuba� tfqe� ^irjfkrj�

^ka� wfk`� ql�mobm^ob�_fjbq^iif`� `^q^ivpqp+[[$ [[[�Qebpb�`ljmibubp�e^sb�_bbk� peltk�ql� `^q^ivwb� qeb�

OLM� lc�3*`^moli^`qlkb)� eltbsbo� qeb� lmbkkbpp� lc�qeb� `l*loafk^qflk� pmebob�e^p� iba� ql�_ol^abkba�

MAip+[[[�Cfk^iiv�pljb� lc�qebpb�_fp%_fabkq^qb&� ifd^kap�e^sb�_bbk�qbqeboba�ql� `ob^qb� ^�j^`ol`v`if`�

ifd^ka)�fk�elmbp�l c�pvkqebpfwfkd�_fjbq^iif`�wfk`�`ljmibubp�qe^q�jfjf`�qeb�,0*affjfk^ql�`ljmibubp�

l c�@ l ^ qb p +M l ppb pp fk d � ^k� ^ihvi� priclufab� _ofadb� qebpb� _fjbq^iif`� wfk`� `ljmibubp� e^sb� _bbk�

bjmilvba�fk�qeb�`lmlivjbofw^qflk�lc�̀ ^o_lk�aflufab�^ka�bmlufabp+[[[ê[[[

Qeb� pb`lka�`ljmlkbkq�l c�qefp� molgb`q� fkslisba� qeb� absbilmjbkq� ^ka� p`obbkfkd�lc�klsbi�

^irjfkrj�`^q^ivpqp�prmmloqba�_v�qebpb�^kfifal*^iafjfkb�ifd^kap+�Qeb�^kfifal*^iafjfkb�ifd^ka�pbqp�

tbob� fksbpqfd^qba� _b`^rpb� l c� qebfo� `^m^`fqv� clo� `ob^qfkd� sbov� afccbobkq� pqbof`� bksfolkjbkqp�

^ag^`bkq�ql� qeb�jbq^i�`bkqob�qeolrde�afccbobkq�pr_pqfqrqflk�m^qqbokp�l c�qeb�K)K)K)K�`l*loafk^qfkd

52



pmebob+� >irjfkrj�t^p�`elpbk�^p� qeb�jbq^i�_b`^rpb�lc�fqp�hkltk�molcf`fbk`v�fk� i^`qfab�OLM)� ^p�

tbii�^p�_bfkd� ^�e^oa�Ibtfp� ^`faf`�jbq^i�tfqe�dlla�lo_fq^i�lsboi^m�^ka�mli^ofw^_fifqv�j^q`e�tebk�

`lj_fkba� tfqe� qeb� `elpbk� ifd^ka� pbq)� _b^ofkd� qeb� kfqoldbk� alklop+� Qefp� fjmolsba� lsboi^m�

moljlqbp�_bqqbo�qeboj^i� pq^_fifqv� clo�qebpb� `^q^ivpqp)�tef`e�t^p�kb`bpp^ov� clo�qeb� `lkar`qfkd�lc�

mlivjbofw^qflk� bumbofjbkqp� ^q� efde� qbjmbo^qrobp� %./-Å@&+� >aafqflk^iiv)� ifqbo^qrob� obmloqp�

prddbpq� ^� abmbkabk`b� rmlk� pqbof`� `oltafkd� l c�qeb� jbq^i� `bkqob� clo� qeb� molar`qflk� l c�efdeiv�

fplq^`qf`�MI>+$[[

Qefp�qobka�e^p�_bbk�bir`fa^qba�qeolrde�fksbpqfd^qflkp�lc�qeb�^`qfs^qflk�bkbodfbp�lc�i^`qfab�

mlivjbofw^qflk+� Pr_pbnrbkq�bk`e^fkjbkq�l c �̂ �i^`qfab�jlkljbo�fk�^k�fplq^`qf`�fkpboqflk�m^qqbok�fp�

klq� plibiv�abmbka^kq�rmlk�qeb� bkbodv�lc�qeb� pb`lka�qo^kpfqflk�pq^qb)�tef`e� fkslisbp� qeb�lmbkfkd�

lc� qeb� i^`qfab� ofkd� ^cqbo� fkpboqflk� fkql� qeb� J *-� jbq^i*lod^kf`� _lka+� Qeb� clro� pq^qfpqf`^i�

mol_^_fifqfbp7�OOOO)�PPPP)�OOPP�^ka�PPOO�e^sb�cobb�bkbodfbp�lc�/-+/)�/2+1)� .5+6�^ka�/5+.� h`^i�

j l c$�obpmb`qfsbiv+[ [[�Qeb� pfjfi^ofqv�l c�qebpb�s^irbp� fkaf`^qbp� qe^q� pljb�lqebo�dbljbqof`� bccb`q� fp�

kb`bpp^ov�ql�molar`b�fplq^`qf`�MI>+� Fk`ob^pfkd�qeb�pqbof`�`oltafkd�^q�qeb�s^`^kq�`lloafk^qflk�pfqb�

tfii�ebim�ql�`lkqoli�qeb�pqbobl`ebjfpqov�l c�qeb�fkpboqba�i^`qfab�jlkljbo+

Qeb� pq^ka^oa� p^ibk� co^jbtloh�e^p�_bbk�efdeiv�pr``bppcri� fk�qeb� fplq^`qf`�mlivjbofw^qflk�

l c� o^`*i^`qfab+� Qeb� fkfqf^i� obmloq� _v� Pm^pphv'[ '� lc� ^k� rkpr_pqfqrqba� Xp^ibkG>iLJb� `^q^ivpq�

^`efbsfkd�^�Mj�lc�-+35� e^p� bslisba� fkql� ^�Ü; N� pr_pqfqrqba� p^ibk� ifd^ka� pbq� `^m^_ib�l c� ^`efbsfkd�

Mj� s^irbp� l c� -+55� tebk� `ljmibuba� tfqe� ^ i r j f k r j + F k � qefp� sbfk� fq� t^p� bksfp^dba� qe^q�

jlsbjbkq� l c�_rihv�O*pr_pqfqrbkqp� colj� qeb� loqel*mebkluv�mlpfqflk� lc�qeb� p^ibk� co^jbtloh� ql�

qeb� ^jfkl� kfqoldbk� l c�^k� ^kfifal*^iafjfkb� co^jbtloh+� Qeb� pefcq� fk�molufjfqv�l c�qeb�O�dolrm� ql�

qeb�jbq^i�`bkqob�fp�fiirpqo^qba�fk�Cfdrob�0+/+
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?b`nk^�0+/+�Molufjfqv�l c�pr_pqfqrbkq�O�ql�qeb�jbq^i�`bkqob�fk�p^ibk�^ka�^kfifal*^iafjfkb�qvmb�
ifd^ka�co^jbtlohp+

Colj�Cfdrob� 0+/� fq� fp� l_pbosba� qe^q� qeb�molufjfqv�l c�qeb� pqbof`^iiv�`rj_bopljb�dolrm� ql�

qeb�jbq^i� `bkqob)�J)�e^p�_bbk�ao^pqf`^iiv�ab`ob^pba� colj�qeb� ^kfifal*^iafjfkb� ifd^ka� co^jbtloh�

lk�qeb�ofdeq�ql� qeb�pr_pqfqrqba�p^ibk�ifd^ka�co^jbtloh�lk�qeb� ibcq+� Qeb�`oltafkd�l c�qeb�jbq^i�`l*

loafk^qflk� pmebob� pelria� qebk� ib^a� ql� ^k� fjmolsbjbkq� fk� qeb� fplq^`qf`fqv�_f^p� %<j&� l c�qeb� MI>�

molar`ba�_v� pr`e� ^� `^q^ivpq+� Ql� ^``ljmifpe� qefp)� ^� pbofbp� l c�pr_pqfqrqba� %/)3*affplmolmvimebkvi�

^ka� `v`ilebuvi&)� ^kfifal*^iafjfkb� ifd^kap� tbob� mobm^oba� ^ka� ^qqbjmqp� ql� `ljmibu� qebj� tfqe�

^irjfkrj�tbob�j^ab+

Qeb� pvkqebpfp� l c� qeb� q^odbq� ^kfifal*^iafjfkb� ifd^kap� t^p� mboclojba� qeolrde� qeb�

mobm^o^qflk�lc�qtl� cilrofk^qba�molifd^kap)�K )Kê*_fp%/*cirlol_bkwvifabkb&bqe^kb*i)/*af^jfkb� %1&�

^ka� K)Kê*_fp%/*cirlol_bkwvifabkb&molm^kb*.)0*af^jfkb� %2&+� Qeb� pvkqebpfp� l c� qebpb� ifd^ka�

mob`roplop�fp�peltk�fk�P`ebjb�0+.+
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P`ebjb�0+.+�Cloj^qflk�l c�cirlofk^qba�mob`roplop�colj�pr_pqfqrqba�_bkw^iabevab�^ka�^mmolmof^qb�
af^jfkb+

Cirlofk^qba� mob`roplop� %1� ^ka� 2&� tbob� mobm^oba� sf^� qeb� ^`fa*`^q^ivwba� `lkabkp^qflk� lc�

qtl� bnrfs^ibkqp� l c� /*cirlol_bkw^iabevab� ^ka� lkb� bnrfs^ibkq� l c� qeb� ^mmolmof^qb� af^jfkb+�

@lkabkp^qflk� l c�t^qbo� fp� qeb� aofsfkd� clo`b� fk� qefp� ob^`qflk� ql� moljlqb� qeb� fjfkb� cloj^qflk+� >�

`^q^ivqf`� ^jlrkq�l c�clojf`� ^`fa�%E@LLE&�t^p� ^aaba�ql� fk`ob^pb�qeb�bib`qolmefif`fqv�l c�qeb�@:-�

`^o_lk�ql� c^`fifq^qb�kr`iblmefif`� ^qq^`h�_v�qeb� ^jfkb�kfqoldbk+� Mrofcf`^qflk�l c�qeb�mob`fmfq^qb�t^p�
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`ovpq^iildo^mev+�Qeb�_fjbq^iif`�`ljmibu�fp�c^slroba+
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?b`nk^�0+3+�Jlib`ri^o�pqor`qrob�l c �̀ ljmibu�.3+�Evaoldbkp�ljfqqba�clo�`i^ofqv+

MZ[e^�0+1+�?lka�ibkdqep�clo�%.3&� X4Z%>iJ`/&/+
;hg] E^g`ma�%í& ;hg] E^g`ma�%í&
G$-%):-$-% .+56.5%.1& G$e%)<$/% -*001$.%
G$.%):-$-% -*504.$-1% G$.%)<$..% .+15.%/&
:e$e%)<$e% -*52/$.% <$..%)<$./% -*1-.$/%
:e$e%)<$.% -*521$.% <$-2%)<$.-% -*0/2$.%
G$.%)<$.-% -*.5/$.% <$4%)<$-.% E1-4<,
G$e%)<$-1% I032@- <$0%)<$5% -*1.-$/%

MZ[e^�0+2+�?lka�^kdibp�clo�%.3&� X4Z%>iJb/&/*
;hg] :g`e^�g ;hg] :g`e^�$z% ;hg] :g`e^�$z%
G$-%):-$-%)G$.%
G$-%):-$-%)<$-%
G$-%):-$-%)<$.%
G$.%):-$-%)<$-%
G$.%):-$-%)<$.%
<$-%):-$-%)<$.%
<$-1%)G$e%)<$/%
<$-1%)G$-%):-$-%

51A1@,
..1+02%5&
--1*01$4%
../+22%6&
.-1+6-%5&
../+4-%..&
..5+0-%.0&
./4+32%..&

<$/%)G$-%):-$-%
<$.-%)G$.%)<$..%
<$.-%)G$.%):-$-%
<$..%)G$.%):-$-%
<$-3%)<$-2%)<$.-%
<$-/%)<$-.%)<$-0%
<$..%)<$./%)<$..%
<$-,%)<$5%)<$ee%

..0+56%..&

..5+-0%.3&
-./*34$-.%
..4+43%.0&
..2+66%.3&
-,5*//$-4%
--0*5$4%
.-"LÇ$./%

G$e%)<$-1%)<$-2%
<$-1%)<$-2%)<$.-%
G$.%)<$.-%)<$-2%
<$/%)<$4%)<$-.%
<$/%)<$0%)<$5%
G$.%)<$..%)<$./%
<$-4%)<$-3%)<$-2%
G$e%)<$-1%)<$.,%

./.+33%.2&

./1+/.%.3&
-.3*.0$-2%
.//+14%.2&
-..*3/$-2%
../+.-%.2&
-..*..$-4%
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MZ[e^�/*2*�@ovpq^iildo^mef`�a^q^�clo�$-2%� T3V$:eF^.%.)
Bjmfof`^i�Clojri^ @12E3/>F/K1 Clojri^�tbfdeq 4./+62
@ovpq^i�pvpqbj Loqeloelj_f` Pm^`b�dolrm M_`k
L"� M"� N�%>& .2+4315%.3&)� .4+/416%.4&)� .2+/1/2%.2&
^)M )v%Å& 5, (5, (5,
O(�:W 1.2.+.%4& Qlq^i�obcib`qflkp .3//2
w 1 Rkfnrb�obcib`qflkp 141/
A` f̂ )̀�jd�j$[ .+.1. M^o^jbqbop /11
T^sbibkdqe)�> -+4.-40 Kb� ,*,232
Q )H .40%.& Kp� ,M//5
-�o^kdb�%Å& .+42� ql�/4+2- Dllakbpp*lc*cfq .+./0

8�S�$?h)?\%+S�?h��pKs�8�$>p$?hW)?+k+S$p?h##%##�

Qefp� pqor`qrob)� %Cfdrob� 0+3&� obsb^ip� qeb� mobcbooba� _fjbq^iif`� dbljbqov� qe^q� qebpb�

`ljmibubp�^almq+�Qeb�_fabkq^qb�`lloafk^qflk�lc�qeb�^kfifal*^iafjfkb�co^jbtloh�ql�qeb�^irjfkrj�

`bkqob�ifkhba�tfqe�^�cibuf_ib�^ifme^qf`�`e^fk�ql�molar`b�^�_fjbq^iif`�pmb`fbp+

Tebk� fksbpqfd^qfkd� qeb�_lka� ibkdqep)� qeb� `l*loafk^qfkd�K%.&*>.%.&� ^ka�K%/&*>.%.&� pelt�

ibkdqep� l c� .+56.5%.1&� ^ka� .+615/%.2&� í� obpmb`qfsbiv+� >d^fk� qefp� fkaf`^qbp� qe^q� qeb� ^jfal�

kfqoldbk� fp�jlob� pqolkdiv� `l*loafk^qba� ql� qeb�jbq^i� `bkqob+� >aafqflk^iiv� qeb� `e^o^`qbofpqf`� fjfkl�

alr_ib�_lka�K%/&*@%/.&)�tfqe�ibkdqe�l c�.+/60%/&�í�fp�peltk�ql�_b�j^fkq^fkba+� Qefp�fp�`lkpfpqbkq�

tfqe�qeb�a^q^�^`nrfoba� clo� X3Z>iJb/�^ka�tfqe�ifqbo^qrob+[[[�Qeb�K%i&*@%.2&�_lka�%.+032%/&�í&� fp�

`lkpfpqbkq� tfqe� Cfdrob� 0+1)� %.+036%0&� >&)� tefib� qeb� K%/&*@%//&� ifkhfkd� _lka� %.+15.%/&� >&� fp�

pifdeqiv�ilkdbo�qe^k�qeb� .+135%0&�>�`^i`ri^qba�clo�qeb� X3Z>iJb/�%.1&�pqor`qrob+

Tfqe� obpmb`q� ql� _lka� ^kdibp� pfjfi^o� obpriqp� ql� qeb� cfopq� pqor`qrob� ^ob� l_pbosba+� Qeb�

afpqloqba�qbqo^ebao^i�dbljbqov�^q�qeb�jbq^i�`bkqob� fp� afpmi^vba�_v�qeb�_lka�^kdibp�tef`e�absf^qb�

pifdeqiv� colj� qeb� qeblobqf`^i� s^irb� l c� .-6+2Å+� >d^fk)� qeb� pj^iibpq� l_pbosba� ^kdib� fp� qeb� K %i&*�

>i%i&*K%/&� %62+.2%/&Å&� tef`e� obmobpbkqp� qeb� ^kdib� lc� qeb� `l*loafk^qfkd� kfqoldbkp� qeolrde� qeb�

jbq^i�`bkqob+� Qeb� afccbobk`bp� fk� qeb� ifkhbo�dolrm� `^k�_b� l_pbosba� tebk� bu^jfkfkd� qeb� @%//&*
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@%/0&*@%//&�_lka�^kdib+�>q� ..1+6%5&Å�qefp�obmobpbkqp�^�pifdeq�`ljmobppflk�lc�qeb�qeblobqf`^i� ./-Å�

_lka�^kdib+

Qeb�`v`ilebuvi^jfal� `ljmibubp� $-3�^ka�-4%�e^sb� ^ipl� obsb^iba�^�molmbkpfqv�ql� q^hb� qeb�

_fjbq^iif`� `lkcloj^qflk+� Mobifjfk^ov� ob^`qflkp�tfqe� QJ>� ^q� .7.� o^qflp� obsb^iba� `ljmibu�jbq^i�

bksfolkjbkqp)� %^qqof_rqba�ql� qeb�_fp*jbq^i�`ljmibu�^ka�`v`ilebuvi�^k^ildrbp�lc�̀ ljmibu�-0%(�_v�

êE�KJO+� Mh� ^iibsf^qb� qefp)� /7.� ob^`qflkp�tbob� `^oofba� lrq� fk�elmbp� l c�fpli^qfkd� pqof`qiv� qeb� MT]#�

jbq^i� `ljmibu+� >k^ivpfp� _v� $E � KJO� obsb^iba� qe^q� ob^`qflkp� ^q� qebpb� pqlf`efljbqof`� o^qflp�

^ccloaba� pqof`qiv� qeb� }>*jbq^i� `ljmibu+� Crii� KJO� `e^o^`qbofw^qflk� l c�qebpb� `ljmibubp� `^k� _b�

clrka�fk�@e^mqbo�2+

Af^dklpqf`� mb^hp� clo� qebpb� `ljmibubp� tbob� ^d^fk� qeb� cloj^qflk� l c�qeb� >i*@Q[� %*-+.4�

mmj&�mb^h�^ka�qeb�`loob`q�fkqbdo^qflk�l c�qefp�ql�lro�ifd^ka�fjfkb�pfdk^i+�Qeb�pefcqfkd�l c�qefp�fjfkb�

t^p�^ipl� `e^o^`qbofpqf`� l c�`^q^ivpq� cloj^qflk�tfqe�qeb� pefcq�_bfkd� fk� ifkb�tfqe�qelpb�l_pbosba� clo�

qeb� affplmolmvimebkvi� pr_pqfqrqba� _fp*^irjfkrj� `^q^ivpqp+� Cfk^iiv� ob^`qflk� moldobpp,`ljmibqflk�

t^p�jlkfqloba� _v� qeb� afp^mmb^o^k`b� l c�qeb�K,4�^jfkl�molqlk�mb^h� ^q� 6+1�mmj+� ?v�rpb� l c�qebpb�

qllip� qeb� pvkqebpfp� l c�qeb� `v`ilebuvi� pr_pqfqrqba� ^kfifal*^iafjfkb� 3>*^irjfkrj� `ljmibubp� t^p�

`lkcfojba+�Rkcloqrk^qbiv�`ovpq^ip�`lria�klq�_b�l_q^fkba�_v�`lksbkqflk^i�jb^kp�ql�_b�fk`iraba�fk�

qefp�al`rjbkq+�Croqebo�bumbofjbkq^qflk�ql�bir`fa^qb�qeb�`ovpq^i�pqor`qrob�fp�`lkqfkrfkd+
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/*.�EZ\mb]^�l\k^^gbg`�Zg]�dbg^mb\l

>cqbo� qeb� fpli^qflk� l c� qeb� 3fp*jbq^i� `ljmibubp� $-1)-4%� qebv� tbob� fksbpqfd^qba� clo�

molcf`fbkbv�^p�OLM� `^q^ivpqp� fk�qeb�molar`qflk�lc�MI>+� Ob^`qflkp�tbob� `^oofba�lrq� fk�qlirbkb� ^q�

4-Å@� ^ka�rkabo�kb^q� `lkafqflkp� ^q� ./-Å@+� Qeb�mlivjbofw^qflk�obpriqp� ^ob� prjj^ofwba� fk�Q^_ib�

0+4+

MZ[e^�/*3*�Mlivjbofw^qflk�a^q^�clo�`^q^ivpqp�_fjbq^iif`�^kfifal*^iafjfkb�^irjfkrj�`^q^ivpqp�$-1)�
-4%�tfqe�o^`*i^`qfabè['[
<ZmZerlm Mbf^�$ak% <hgo^klbhg�$!% Fg*@I< Fg*ma I=B
-1 . 4 -... --02 -*,2
-1 0 .0 /.45 /0/3 -*-,
-1 4 0/ 3533 2-13 -*-1
-1 -2 23 5,-, 5150 -*-3
-1 .0 25 50-. 544, -*.2
-2 . 5 -4-. -.44 -*--
-2 0 ., 0-31 .420 -*-2
-2 4 01 1431 2000 E..
-2 -2 2, 5-./ 415. -*.1
-2 .0 22 501, 501- -*.4
-3 . .- .423 /,,3 -*.-
-3 0 02 2.4. 2143 -*.3
-3 4 2. 4024 4434 E..
-3 -2 4. --.00 --30. E./
-3 .0 40 -,45, -.,.4 -*.1
-4 . -. -01. -3-4 -*-5
-4 0 ., .32. .420 -*.-
-4 4 /4 051. 100. -*//
-4 -2 21 5,/0 5/,4 -*/3
-4
ZbX�*� - - � - -

.0 35
a� QI� _

44.. 53/4 -*01

Colj� qefp� fkfqf^i� p`obbkfkd� a^q^)� qeb� klsbi� ^kfifal*^iafjfkb� ^irjfkrj� `^q^ivpqp� buef_fq�

jlabo^qb� ql� dlla� `lkqoli� lsbo�qeb�OLM� lc�o^`*i^`qfab� ql�mobm^ob� ifkb^o�MI>� fk� qeb� mobpbk`b� lc�

_bkwvi� ^i`leli� fkfqf^qlo+� @lksbopflk�t^p� clrka�ql� fk`ob^pb� lsbo�qfjb� ql� ^mmolufj^qbiv� .3�elrop�

fk�^ii�qof^ip+�Tebk�qeb�mlivjbofw^qflkp�tbob� p^jmiba�^q�/1�e� fq�t^p�obsb^iba�qe^q�`lksbopflk�e^a�

klq� fk`ob^pba� ^p� ^kqf`fm^qba� ^ka� qe^q� mlivjbo� molmboqfbp� e^a� tlopbkba� %ab`ob^pb� fk� Jk� t^p�

l_pbosba&+� Mlivjbofw^qflk� bumbofjbkqp� `^oofba� _bvlka� qefp� mlfkq� %15� e&� obsb^iba� qe^q� qeb

--,



mlivjbofw^qflk�t^p�bccb`qfsbiv�`ljmibqba�^cqbo�qeb� .3*.5�e�j^oh+� Ilpp�l c �̀ ^m^_fifqv�^q�qefp�mlfkq�

`lria�_b�^qqof_rqba�ql�^�krj_bo�l c�c^`qlop)� fk`irafkd�qeb�ab`ljmlpfqflk�lc�qeb�`^q^ivpq�_v�qeboj^i�

pqobpp� lo� qeb� mlppf_fifqv� l c�molqf`� fjmrofqfbp� qbojfk^qfkd� qeb� mlivjbo� `e^fkp+� Qeb� i^`h� lc� ^kv�

fkar`qflk� mbofla� t^p� ql� _b� bumb`qba� ^p� qebpb� _fjbq^iif`� ^irjfkrj� `^q^ivpqp� ^ob� klq� bpmb`f^iiv�

`oltaba�^q�qeb�`lloafk^qflk�pfqb)� ^iiltfkd�clo�^``bpp�lc�qeb� i^`qfab�jlkljbo�ql� `lloafk^qb�ql�qeb�

jbq^i� `bkqob+� @lksbopflk� _v� .2)� .3� ^ka� .5� qvmf`^iiv� t^p� j^ufjfwba� ^q� 30*35� mbo`bkq)� tfqe�

qvmf`^i� qo^kpbpq|ofcf`^qflk� a^q^� `liib`qba� _bvlka� qeb� .3� e� j^oh+� Qeb� `v`ilebuvi� pr_pqfqrqba�

bqevibkb� `^q^ivpq� %.4&� ^`efbsba� qeb� efdebpq� `lksbopflkp� ^mmol^`efkd� 51"� ^p� abqbojfkba� _v�

do^sfjbqov+

Jlib`ri^o�tbfdeq�`lkqoli� ^ka�qeb� ifsfkd�k^qrob� l c�qeb� `^q^ivpqp�tbob� abqbojfkba�qeolrde�

milqp� l c�Jk� sp+� `lksbopflk+� Qebpb� `^k� _b� pbbk� fk� Cfdrobp� 0+4*0+.-+� Colj� qebpb� a^q^� fq� `^k� _b�

peltk�qe^q�qeb�`^q^ivpqp� buef_fq� ifsfkd�`e^o^`qbofpqf`p�tfqe�^�ifkb^o�fk`ob^pb� fk�Jë�tfqe�obpmb`q�ql�

`lksbopflk+�Qvmf`^i� s^irbp�clo�qebpb�`^q^ivpqp�tbob�clrka�ql�_b�fk�qeb�o^kdb�l c�-+64*-+66+
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<hgo^klbhg�$!%

Cfdrob�0+.-+�Jk�sp+� `lksbopflk�clo�.5� X6Z%>iJb/&/*

Qeb�milqp� lc�Jk�sp� `lksbopflk� fiirpqo^qb�qeb� ifsfkd� `e^o^`qbofpqf`p� l c�lro�`^q^ivpqp+� Ifkb^o�

obi^qflkpefmp�tfqe� lc�-+64*-+66�abjlkpqo^qb�qefp)� ^ilkd�tfqe�lro�bumbofjbkq^i� l_pbos^qflkp�lc�

ifqqib�fkar`qflk�mbofla)�jlkljla^i�DM@�afpqof_rqflkp�^ka�obi^qfsbiv�dlla�MAF�s^irbp+

Qeb� o^qbp� l c� mlivjbofw^qflk� clo� qebpb� ob^`qflkp� %hl_p&)� t^p� ^ipl� `^i`ri^qba� colj� qeb�

ik%Jl,Jq&� sp� qfjb� milq� lc�b^`e� hfkbqf`� ork+� Qeb� milqp� obsb^iba� ^� ifkb^o� `e^o^`qbo� qe^q� absf^qba�

pifdeqiv� tfqe� qeb� i^pq� qo^kpbpq|ofcf`^qflk� mlfkq+� Qefp� mlfkq� t^p� ljfqqba� colj� qeb� ifkb^o�

^mmolufj^qflkp+� Qeb� obpriqp� ^ob� prjj^ofwba� fk�Q^_ib� 0+5)� ^ka� fiirpqo^qba�tfqe� ^� obmobpbkq^qfsb�

milq)�Cfdrob�0+..+

Q^_ib�0+5+�O^qb�a^q^�clo�_fjbq^iif`�^irjfkrj�^kfifal*^iafjfkb�`^q^ivpqp�%.2*.5&+
<ZmZerlm Ebg^Zkbmr�$KW% KZm^�$lW%
-1 -+664 /+--�U�.- 
-2 -+63. .+31�U� .-$ 
-3 ,*541 .*4,q-,W
-4 ,*553 .+53�U� .-$ 

..0



Qeb�o^qbp�l c�qebpb�`^q^ivpqp�absf^qba�_bqtbbk� .+31�^ka�/+5-u.-$[� p$[�tef`e�fp�`lkpfabo^_iv�

iltbo� qe^k� qelpb� obmloqba� clo� qeb� `lksbkqflk^i� i^`qfab� mlivjbofw^qflk� `^q^ivpqp+� Qeb� o^qb� lc�

mlivjbofw^qflk�clo� Pk%L`q&/e^p�_bbk�obmloqba�^p� .+1u.-[[*1+23u.-$[� p$$� tef`e�obmobpbkqp� ^

ao^j^qf`� fk`ob^pb� fk� qeb� o^qb� lsbo� lro� jlpq� bccf`fbkq� `^q^ivpq+� >irjfkrj� p^ibk� fkfqf^qlop� e^sb�

_bbk� peltk�ql�mlppbpp�hl_p�cfopq�loabo�o^qb� `lkpq^kqp� fk�qeb�o^kdb�l c�iL$�p $$� pqfii� abjlkpqo^qfkd�^k

fk`ob^pb�lc�3�loabop�lc�j^dkfqrab�fk�mlivjbofw^qflk�bccf`fbk`v+ .03

-*0

-*.

,*4

-+3

,*0

,*.
â

-,� -1

O|^` q flk � Q fj b � %eo&

å Få �

.,

å Få

.1 /,

Cfdrob�0+..+�Hfkbqf`�milq�lc�ik%Jl,Jq&�sp+�qfjb�%e&�clo�.2�%X3Z%>iJb/&/&+
Colj�qeb�p^jmib�milq�^_lsb�qeb�^mmolufj^qflk�l c�qeb�o^qb�%hl_p&�colj�qeb�ifkb^o�m^oq�l c�qeb

do^me� fp� l_pbosba+� >q�efdebo� `lksbopflk� qebpb� _fjbq^iif`� ^irjfkrj�`^q^ivpqp� ^mmb^o� ql� rkabodl�

`^q^ivpq�ab^qe+�Ao^pqf`�ab`ob^pbp�fk�qeb�`lksbopflk�_bvlka�qeb� .3�e�j^oh�clo�^ii�pvpqbjp� %.2*.5&)�

fkaf`^qb� qeb� ilpp�l c�`^m^`fqv� clo�qebpb� pvpqbjp+�Tefib�qefp� ibsbifkd�lcc�l c�qeb� ik%Jl,Jq&� sp+� qfjb�

milq� `^k�_b� ^� `e^o^`qbofpqf`� cb^qrob� obmobpbkqfkd� qeb� mlfkq� ^q�tef`e� qeb�jlkljbo� `lk`bkqo^qflk�

e^p� _bbk� abmibqba)� mlivjbofw^qflk� o^qb� fp� piltba� ^ka� ^� jlkljbo,mlivjbo� bnrfif_ofrj� fp�

^`efbsba)$[[ �qefp�tlria�klq�pbbj�qeb�`^pb�fk�qebpb�pvpqbjp�^p�`lksbopflk�fp�j^ufjfwba�^q�*4-" +

Qeb� ^kfifal*^iafjfkb� ^irjfkrj� `^q^ivpqp� tbob� ^ipl� p`obbkba� rkabo� kb^q� mlivjbofw^qflk�

`lkafqflkp+�Qeb�obpriqp�colj�qebpb�pqrafbp�^ob�prjj^ofwba�fk�Q^_ib�0+6+
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MZ[e^�0+6+�Mlivjbofw^qflk�a^q^�clo�-1)-4�=�./-Å@+[
<ZmZerlm <hgo^klbhg�$!% Fg*@I< Fg*ma I=B
-1 4. -42.2 5003 -*15
-2 41 /,1/5 535. -*20
-3 53 -2-/. 55,4 -*03
-4 34 .21,3 45W2 -*05
çJlkljbo7fkfqf^qlo7`^q^ivpq�o^qflp�lc�/--7/7.

A^q^�`liib`qba�clo�qebpb�_fjbq^iif`�^irjfkrj�^kfifal*^iafjfkb�`^q^ivpqp�^q� ./-Å@�obsb^iba�

qe^q�^q�efdebo�qbjmbo^qrobp� `lkqoli�lsbo�jlibbri^o�tbfdeq� fp� ilpq+� Qeb�molar`ba�mlivjbop)�tefib�

buef_fqfkd� efdebo� `lksbopflkp� ^ka� c^pqbo� ob^`qflk� qfjbp� %0*1� eop&� tbob� clrka� ql� e^sb� jrbe�

_ol^abo� MAFp� ^ka� rk`loobi^qba� Jk� s^irbp+� Qefp� t^p� ql� _b� bumb`qba� _^pba� rmlk� qeb� fk`ob^pba�

qeboj^i� bkbodv� qe^q� qeb� pvpqbj� mlppbppba� ^ka� qeb� jlob� fkqfj^qb� ob^`qflk� `lkafqflkp� fk� qeb�

^_pbkbb�lc�plisbkq+

Fk� ^ii� `^pbp� qebpb� _fjbq^iif`� ^irjfkrj� `^q^ivpqp� $-1)-4%� tbob� clrka� ql� mlppbpp� kl�

`^m^`fqv�clo�q^`qf`fqv�`lkqoli� fk�qeb�mlivjbofw^qflk�lc�o^`*i^`qfab+� Fksbpqfd^qflk�lc�qeb�abblrmiba�

'E�KJO�pmb`qorj�lc�qeb�obpriq^kq�MI>�obsb^iba�qeb�mobpbk`b�l c�qeb�cfsb�mlppf_ib�qbqo^ap�^ofpfkd�

colj�o^`*i^`qfab)�`e^o^`qbofpqf`�lc�̂ k�^q^`qf`�`e^fk+

Bumbofjbkq^qflk�tfqe� qebpb� bljmibubp� albp� klq� vfbia� qeb� abpfoba�jlkljbq^iif`� molar`q�

fk�^ii�`^pbp+� Qeb� pqbof`� fkcirbkbb�lc�qeb�affplmolmvimebkvi� ^ka�`v`ilebuvi� pr_pqfqrbkqp� fp�qelrdeq�

ql�mobsbkq�^�jlkljbq^iif`� ^irjfkrj�`ljmibu�colj�clojfkd+� Fksbpqfd^qflkp�lc�pj^iibo�O�dolrmp�

pr`e�^p� fplmolmvi�lo�k*^ihvip)�jfdeq�^iilt�clo�qeb� cloj^qflk�l c�qeb�abpfoba�dbljbqov+� Mlpfqfsbiv)�

qefp� fp� qeb� cfopq� obmloq� l c� qebpb� _fjbq^iif`� `ljmibubp� pr``bppcriiv� mlivjbofw^qfkd� i^`qfab)� ^ka�

tefib�qebv�al�klq�blkqoli�qeb�mlivjbofw^qflk�%Jë�s^of^k`b�^ka�_ol^a�MAF�^p�^�obpriq�l c�qeb�efdeiv�

lmbk� `l*loafk^qflk� pmebob&)� croqebo� fksbpqfd^qflkp� lc� qebpb� ifd^kap� tfqe� afccbobkq� pr_pqfqrqflk�

m^qqbokp�`lria�dob^qiv�bke^kbb�qeb�nr^ifqv�l c�qefp�c^jfiv�l c �̀ ^q^ivpqp+
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<aZim^k�?hnk

<hg\enlbhgl�Zg]�?nmnk^�Phkd

1+.� @lk`irpflkp

>�qelolrde�bu^jfk^qflk�l c�qeb�bccb`qp�l c�pqboblblkqoli�lk�qeb�molmboqfbp�l c�MI>�mlivjbo�

pq^op� e^p� _bbk� `ljmibqba+� Tb� e^sb� abqbojfkba� qe^q� qeb� fk`irpflk� lc�pqboblobdri^ofqv� fkql� qeb�

mlivjbo�`e^fk�^ojp�l c�AMB*`bkqoba�pq^op�l c�MI>�abofsba�colj�o^`*i^`qfab�e^p�e^a�tfab*o^kdfkd�

bccb`qp� lk�qeb�l_pbosba�molmboqfbp+�>aafqlk^iiv�tb�e^sb�absbilmba�^�jbqelalildv�clo�mobm^ofkd�

qebpb�j^qbof^ip�fk�kb^q�jliqbk�jlkljbo+�?v�pvkqebpfwfkd�qebpb�pq^op�fk�qeb�jbiq)� ^ka�rqfifwfkd�qeb�

plir_fifwfkd� molmboqfbp� lc� lro� jlkljbo)� tb� e^sb� fjmolsba� qeb� bccf`fbk`v� l c� lro� ob^`qflk�

mol`bppbp)� _lqe� fk� qbojp� lc�`lksbopflk� ^ka� ob^`qflk� o^qb+� Objls^i� l c�qeb� ob^`qflk� plisbkq� e^p�

ab`ob^pba�qeb�lsbo^ii�t^pqb�l c�qeb�mol`bpp)�jlsfkd�fk�qeb�afob`qflk�l c�dobbkbo�ob^`qflk�mol`bppbp�

qe^q�molar`b�ibpp�t^pqb+

Qeboj^i�`e^o^bqbofw^qflk�lc�qeb�mobm^oba�pq^op�e^p�obsb^iba�qe^q�qo^kpfqflkp�pr`e�^p�qeb�Qd)�

Qj�^ka�Q �̀^ob�^ii�eb^sfiv�abmbka^kq�rmlk�qeb�q^`qf`fqv�l c�qeb�pq^op+�>q^`qf`)�ebqbolq^`qf`)� fplq^`qf`*�

\LN� ^ka� fplq^`qf`*W� pq^op� e^sb� peltk�qe^q� ^k� fk`ob^pb� fk� qeb� fplq^`qf`fqv�_f^p� ib^ap� ql� ^k� fk`ob^pb�

fk� qeb�Qd)� Q[� ^ka� ^ipl�j^v�obsb^i� qeb�mobpbkbb� lc�^�Qd+� Mbo`bkq� bovpq^iifkfqv� %Ud&� e^p� ^ipl�_bbk
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bccb`qba� _v� qeb� fplq^`qf`fqv� _f^p+� Qeb� qeboj^i� pq^_fifqv� l c�qebpb� j^qbof^ip� e^p� _bbk� bccb`qfsbiv�

bke^k`ba� _v� qeb� fkqolar`qflk� l c� pqboblblkqoli+� Qeb� mobpbk`b� l c� obdri^ofqv� fk� qeb� qbqo^ap� e^p�

fjmolsba�qeb�lkpbq�pq^_fifqv�l c�qebpb�MI>�pq^op�_v�1/Å@+�Qeb�fplq^`qf`*o^`�p^jmibp�^ipl�buef_fqba�

qeb� efdebpq� Qĵ u)� ^k� ^oqfc^`q� ^qqof_rqba� ql� qeb� mlppf_fifqv� l c�pqbobl`ljmibu� _be^sflo� l``roofkd�

arofkd�qeb�mob`fmfq^qflk,`ovpq^iifw^qflk�mol`bpp+

Qeb� plirqflk� pq^_fifqv�l c�qebpb�j^qbof^ip� t^p� ^ipl� fksbpqfd^qba+� Tebk� pqboblblkqoli� t^p�

fkqolar`ba�ql�qebpb�p^jmibp)�ifcbqfjbp�l c�mobppba�MI>�pq^o�mbiibqp�tbob�bke^k`ba�_v�rmt^oap�l c �̂ �

c^`qlo�l c�4�tebk�bumlpba�ql� ^�e^ope�_^pf`� plirqflk+� Fksbpqfd^qflkp� ^q�efdebo�Jk�obsb^i� qe^q� qebpb�

qobkap�elia�qorb�tfqe�afccbobk`bp�fk�jlib`ri^o�tbfdeq+

Qeb� qrk^_ib� k^qrob� l c� qebpb� j^qbof^ip� t^p� fksbpqfd^qba� _v� s^ovfkd� qeb� jlkljbo�

`ljmlpfqflk� lc� qebpb� pq^op� ql� mobm^ob� fplq^`qf`^iiv� _f^pba� pq^op� tfqe� afccbobkq� Mj� s^irbp+� Tb�

abqbojfkba�qe^q�qebob�t^p�^�afob`q�`loobi^qflk�_bqtbbk�qeb�Mj)� ^ka�qeb�l_pbosba�qeboj^i)� plirqflk�

^ka� U*o^v� molmboqfbp� l c� qebpb� j^qbof^ip+� >aafqflk^iiv)� qeb� o^kdb� ^q� tef`e� qebpb� j^qbof^ip�

qo^kpfqflk� colj� ^k� ^jlomelrp� cb^qrobibpp� ^oo^kdbjbkq� ql� ^� jlob� obdri^o� pbjf*`ovpq^iifkb�

mlivjbof`�j^qbof^i�t^p�mfkmlfkqba�%3-*4-"�fplq^`qf`&+

Klsbi�^kfifal*^iafjfkb�^irjfkrj�`^q^ivpqp�e^sb�^ipl�_bbk�mobm^oba+�Crii�`e^o^`qbofw^qflk�

l c� qebpb� `ljmibubp� _v� KJO� pmb`qolp`lmv� ^ka� U*o^v� `e^o^`qbofw^qflk� l c� pbib`qba� `ljmibubp�

obsb^ip� qe^q� qebv� mobcbo� ^� _fjbq^iif`� pqor`qrob)� ^p� lmmlpba� ql� qeb� mobcbooba� ^ka� q^odbqba�

jlkljbq^iif`� pmb`fbp+� P`obbkfkd�l c�qebpb� `^q^ivpqp� clo� i^`qfab�mlivjbofw^qflk� clrka� qebj� ql� _b�

^`qfsb)�eltbsbo�`lkqoli�lsbo�qeb�jlib`ri^o�tbfdeq)�jlib`ri^o�tbfdeq�afpqof_rqflk�^ka�qeb�q^`qf`qv�

t^p� clrka� ql� _b� ibpp� qe^k� abpfo^_ib� fk� ^ii� `^pbp)� _lqe� ^q� 4-Å@� ^ka� ^q� ./-Å@+� Hfkbqf`� ^k^ivpfp�

obsb^iba� qebpb� `^q^ivpqp� ql� _b� pilt� fkfqf^qlop� l c�OLM)� tfqe� o^qbp� pbsbo^i� loabop� lc�j^dkfqrab�

piltbo�qe^k�`lksbkqflk^i� Xp^ibkG>iJb�jbq^i�`^q^ivpqp+
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0*.�?nmnk^�Phkd

Qebob� ^ob� pbsbo^i� ^sbkrbp� l c�obpb^o`e� qe^q� pelria� _b� fksbpqfd^qba� ql� _lqe� bke^k`b� qeb�

qlq^ifqv� l c � qefp� tloh� ^p� tbii� ^p� buqbka� fq� clo� s^oflrp� ^mmif`^qflkp+� Qeb� hfkbqf`p� l c� pq^o� MI>�

cloj^qflk� e^p� klq� _bbk� fksbpqfd^qba)� ^ka� ^� `ljm^ofplk� lc� qeb� o^qbp� clo� qeb� Pk%-`q&/)�

è[$Xp^i^kG>iJb� ^ka� ÑçXp^ibkZ>iJb� `^q^ivpqp� bjmilvba� fk� qeb� molar`qflk� l c�ifkb^o�mlivjbop� sp�

qeb�pq^o�j^`olfkfqf^qlop�`lria�_b�bu^jfkba+

Tefib� fq� e^p� _bbk� `lkcfojba� qe^q� ^ii� ^ojp� lc�AMB*`bkqoba� MI>� pq^op� %Jk� *1/---&� ^ob�

fkfqf^qfkd)� qeb�qorb� pe^mb�lc�qebpb�j^`oljlib`ribp� fp�klq�hkltk+� Fksbpqfd^qflk�lc�qebpb�j^qbof^ip�

_v� qofmib� bnrfmmba� DM@� tlria� ^iilt� clo� ^� abqbojfk^qflk� l c� qeb� o^afrp� lc� dvo^qflk� ^ka� qeb�

evaolavk^jf`� slirjb)� m^o^jbqbop� qe^q� tlria� ^iilt� clo� nr^ifcfba� ^k^ivpfp� ^_lrq� qeb� lsbo^ii�

pe^mb�l c �qebpb�pq^op)�tebqebo�qebv�_b�pmebof`^i�lo�biifmplfa�fk�plirqflk+� Bum^kpflk�l c�qefp�pqrav�ql�

fk`irab� afccbobkq� `lobp� tfii� ^iilt� clo� abqbojfk^qflk� l c� fqp� olib� fk� qeb� l_pbosba� mlivjbo� pq^o�

molmboqfbp+

Tefib� qeb� molmbkpfqv� clo� qebpb� fplq^`qf`^iiv*_f^pba� MI>� pq^op� ql� buef_fq� ^� ptfq`e� fk�

j^qbof^ip� molmboqfbp� colj� ^k� ^jlomelrp� ql� pbjf*`ovpq^iifkb� mlivjbo� _bqtbbk� 3/� ^ka� 41"�

fplq^`qf`fqv� e^p� _bbk� `lkcfojba)� qeb� bu^`q� s^irb� ^q� tef`e� qefp� qo^kpfqflk� l``rop� fp� klq� hkltk+�

Croqebo� bu^jfk^qflk� lc�qefp� _v� `^obcri�mlivjbofw^qflk�lc�pbib`q�jlkljbo�o^qflp� `lria� bir`fa^qb�

qeb�^`qr^i�Mj�s^irb�tebob�qefp�qo^kpfqflk�l``rop+

Tefib�tb�e^sb� buqbkpfsbiv� pqrafba� qeb�AMB*MI>� pq^o�mlivjbo� pvpqbj)� qebob� bufpq� lqebo�

klk*ifkb^o�mlivjbo�^o`efqb`qrobp�ql�tef`e�qeb�pqboblobdri^ofqv�pqo^qbdv�e^p�vbq�ql�eb�^mmifba+�Qeb�

molar`qflk� l c�pqboblobdri^o�MI>�mlivjbo�_orpebp)� abkaofjbop� lo�evmbo*_o^k`eba� e^p� vbq� ql� _b�

bumiloba+� Qeb� ^_fifqv� ql� `lj_fkb� i^`qfab� tfqe� lqebo� `v`if`� jlkljbop)� %,0*_rqvoli^`qlkb)� b*
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`^moli^`qlkb� lo� div`lifab� clo� bu^jmib&)� ql� `ob^qb� `lmlivjbop� j^hb� qefp� ^k� bum^kpfsb� cfbia+�

@lj_fkfkd�OLM� qb`ekfnrbp�tfqe�lqebo�mlivjbofw^qflk� pqo^qbdfbp� sf^�jriqf*crk`qflk^i� fkfqf^qlop)�

j^hb�qeb�mlppf_fifqfbp�clo�kbt�j^qbof^ip�^ijlpq�ifjfqibpp+

Tefib�KJO� pmb`qolp`lmv� prddbpqba� ^�_fjbq^iif`� pqor`qrob� l c�qeb� `v`ilebuvi� pr_pqfqrqba�

^kfifal*^iafjfkb� `^q^ivpqp+�U*o^v�`e^o^`qbofw^qflk�tlria� ^iilt� clo�`lkcfoj^qflk� lc�qebpb� obpriqp�

^ka� ^iilt� clo� ^�`ljm^ofplk�lc�qeb� `v`ilebuvi� pr_pqfqrqba�`ljmibubp� ql� qeb�jlob�tfabiv�pqrafba�

affplmolmvimebkvi�pr_pqfqrqba�^kfifal*^iafjfkb�ifd^ka�pvpqbjp+

Tefib�lro� ifd^kap�e^sb�kbdib`qba� qeb�Z\^SZ� ^ka�[L\L � ^olj^qf`� pr_pqfqrqflkp�al`rjbkqba�

clo� qeb� p^ibk� co^jbtlohp)� bum^kpflk� l c�qeb� ifd^ka� pbq� ql� fk`irab� qebpb)� ^p�tbii� ^p� `e^kdfkd� qeb�

ifkhfkd� dolrm)� tfii� e^sb� tfab� o^kdfkd� pqbof`� ^ka� bib`qolkf`� bccb`qp� clo� qeb� `lloafk^qflk� pmebob+�

Qebpb�`e^kdbp� pelria�^iqbo�qeb�l_pbosba�mlivjbofw^qflk�obpriqp)� ^iiltfkd�clo�bum^kaba�qrkfkd�lc�

qefp� co^jbtloh+
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<aZim^k�?bo^

>qi^kbf^gmZe

1*-� @^g^kZe�Ikh\^]nk^l

>ii� `ebjf`^ip� ^ka� plisbkqp� tbob� l_q^fkba� colj� Pfdj^�>iaof`e� rkibpp� lqebotfpb� pq^qba+�

Mro^plo_� A)W)*i^`qfab� %MRO>@� ?flj^qbof^ip&� ^ka� F*i^`fqab� tbob� pr_ifjba� rkabo� s^`rrj� qtf`b�

moflo� ql� rpb+� AMB� %qb`e+&� t^p� ob`ovpq^iifwba� colj� bqevi� ^`bq^qb+� /)3*affplmolmvi^kfifkb� %6-"&)�

_bkwvi� ^i`leli� %66"&)� `v`ilebuvi^jfkb)� ^ka� qfk%FF&� e>%/*bqeviebu^kl^qb&� tbob� afpqfiiba� rkabo�

kfqoldbk�moflo�ql�rpb+

Ob^dbkq� do^ab� mbkq^kb)� qbqo^evaolcro^k� ^ka� qlirbkb� tbob� `liib`qba� colj� ^k� Fkkls^qfsb�

Qb`eklildfbp� dilsb_lu� bnrfmmba� tfqe� ^k� fkifkb� plisbkq� mrofcf`^qflk� pvpqbj)� `lkpfpqfkd� lc�

^irjfk^� `lirjkp� ^ka� ^� `lmmbo� `^q^ivpq+� Qeb� plisbkqp� tbob� qebk� abd^ppba� _v� qeobb� `lkpb`rqfsb�

cobbwb*mrjm*qe^t�`v`ibp+�>ii�lqebo�plisbkqp�tbob�rpba�^p�ob`bfsba+

>ii� ^fo*pbkpfqfsb� pvkqebpbp� tbob� mboclojba� fk� ^k� J?o^rk� I^_j^pqbo� pm� dilsb_lu�

bnrfmmba� tfqe� *02Å@� cobbwbo)� XL/Z� ^ka� XE/LZ� ^k^ivwbop� ^ka� _rfiq*fk� Pfbjbkp� Pfj^kqf`� qlr`e�

m^kbi+�>ii�lqebo�fkboq�^qjlpmebob�j^kfmri^qflkp�tbob�mboclojba�rkabo�afkfqoldbk�^qjlpmebob�lk�

^�ar^i�j^kfclia�P`eibkh�ifkb�rqfifwfkd�pq^ka^oa�P`eibkh�qb`ekfnrbp+

-.,



êe � ^ka� KJO� pmb`qo^�tbob� `liib`qba� lk� ^� 0--� JEw� ?orhbo�>s^k`b� Pmb`qoljbqbo+�

DM@�^k^ivpbp�tbob�mboclojba�lk�^�Mlivjbo�I^_lo^qlofbp�MI*DM@�2-�Mirp�pvpqbj�bnrfmmba�tfqe�

qeobb� 0--� u� 4+2� jj�Obpfmlob� `lirjkp� ^ka� ^�obco^`qfsb� fkabu� abqb`qlo+� P^jmibp�tbob� afpplisba�

^ka�birqba�fk�EMI@�do^ab�QEC�^q�^�cilt�o^qb�l c�.�jI�jfk$[� ^q�2-Å@+�QD>�^k^ivpbp�tbob�`^oofba�

lrq�lk�^�Q>�Fkpqorjbkqp� QD>�N2--�rkabo�K/� ^qjlpmebob�tfqe�_^i^k`b� ^ka�mrodb� cilt�o^qbp�l c�

1-�^ka�3-�jI�j fk$$� obpmb`qfsbiv�^ka�^�eb^qfkd�o^qb�l c�.-Å@�j fk $Y�>�crok^`b�mrodfkd�qfjb�lc�.2�

jfkrqbp�t^p�bjmilvba�moflo�ql�qeb�pq^oq�lc�a^q^�`liib`qflk+� AP@� ^k^ivpbp� tbob� `ljmibqba� lk� ^�

Q>� Fkpqorjbkqp�AP@�NFLL� fk�ebojbqf`^iiv� pb^iba� ^irjfkrj�m^kp+� >� cilt�o^qb� l c�2-�jI�jfk�'�

^ka� eb^qfkd� m^o^jbqbop� lc� 2Å@� jfk$[� clo� eb^qfkd� ^ka� `llifkd� tbob� bjmilvba+� Mltabo� U*o^v�

afccc^`qldo^jp� tbob� `liib`qba� lk� ^� ?orhbo� >UP� >as^k`b� A5� afcco^`qljbqbo� bnrfmmba� tfqe� ^�

do^mefqb� jlkl`eolj^qlo)� s^of^_ib� afsbodbk`b� pifq)� s^of^_ib� ^kqfp`^qqbo� pifq� ^ka� ^� p`fkqfii^qflk�

abqb`qlo+� @r%Hl�&� o^af^qflk� %U�:� .+21/� >&)� O#'O� abqb`qflk�jlab� ^ka�/*3-Å� `liib`qflk�m^o^jbqbop�

tbob�rqfifwba+� P^jmibp�tbob�`liib`qba�^p�illpb�mltabop�lk�di^pp�pr_pqo^qbp+

@ovpq^ip� l c� .1� ^ka� .3� tbob� doltk� _v� mob`fmfq^qflk� colj� ^k� >@K� plirqflk� ^q� *02Å@+�

Pfkdib� `ovpq^ip� tbob� `l^qba� fk� M^o^qlkb*K� lfi)� jlrkqba� rpfkd� ^� mlivfjfab� Jf`olJlrkq� ^ka�

colwbk� fk� qeb� `lia�kfqoldbk� pqob^j� lc�qeb� dlkfljbqbo+� >�ebjfpmebob� lc�a^q^�t^p� `liib`qba� lk� ^�

?orhbo�>UP�M1,PJ>OQ� .---�afcco^`qljbqbo�rpfkd�t� ^ka�*� p`^kp�tfqe�^�p`^k�tfaqe�l c�-+0Å� ^ka�

0-� p� bumlprob� qfjbp+� Qeb� abqb`qlo� afpq^k`b� t^p� 2� `j+� Qeb� a^q^� tbob� obar`ba� %P>FKQ&� ^ka�
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<$/3% /442$-% )-52,$.% 55,$-% /0N%
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E%/>&*@%/&*E%/?& .-4%/& <$-,%)<$5%)$ee% -,5*5$.%

>.%.&*@%/&*E%/@& ..4+2%.6& <$0%)<$5%)A$5% -,2*2$-/%

.42



E%/>&*@%/&*E%/@& .-4%/& @%.-&*@%6&*E%6& .-4+1%.0&

E%/?&*@%/&*E%/@& *-,.$.% <$ee%)<$5%)A$5% .-6+4%.0&

@%6&*@%.-&*E%.->& ..-+2%.3& @%./&*@%.1&*E%.1@& ..-+-%.3&

@%6&*@%.-&*E%.-?& ..0+0%.1& E%.1>&*@%.1&*E%.1@& .-4%/&

E%.->&*@%.-&*E%.-?& ..-%/& E%.1?&*@%.1&*E%.1@& -,2$.%

@%6&*@%.-&*E%.-@& -,5*4$-3% G$e%)<$-1%)<$.,% .//+.2%.2&

E%.->&*@%.-&*E%.-@& -,2$.% G$e%)<$-1%)<$-2% ./.+33%.2&

E%.-?&*@%.-&*E%.-@& .-4%/& <$.,%)<$-1%)<$-2% ..3+.5%.3&

@%6&*@%..&*E%..>& ...+6%.2& @%.4&*@%.3&*@%.2& ..6+5-%.3&

@%6&*@%..&*E%..?& .-6+0%.4& @%.4&*@%.3&*@%/.& ..2+66%.3&

E%..>&*@%..&*E%..?& .-4%/& <$-1%)<$-2%)<$.-% ./1+/.%.3&

@%6&*@%..&*E%..@& ..-+1%.1& <$-4%)<$-3%)<$-2% -..*..$-4%

E%..>&*@%F.&*E%..@& -,5$.% @%.5&*@%.4&*E%.4& .//+-%..&

E%..?&*@%..&*E%..@& .-6%/& @%.3&*@%.4&*E%.4& ..2+5%..&

<$4%)<$-.%)<$-/% --.*54$-2% <$-3%)<$-4%)<$-5% --4*-4$-4%

<$4%)<$-.%)<$-0% .-6+60%.4& @%.4&*@%.5&*E%.5& .//+-%.0&

@%.0&*@%./&*@%.1& -,5*//$-4% @%.6&*@%.5&*E%.5& ..6+5%.0&

@%5&*@%./&*E%./& .-5+4%./& @%/-&*@%.6&*@%.5& ./.+35%.6&

@%.0&*@%./&*E%./& .-4+0%./& @%/-&*@%.6&*E%.6& --4*4$-/%

@%.1&*@%./&*E%./& .-5+2%./& @%.5&*@%.6&*E%.6& ..6+2%.0&

@%./&*@%.0&*E%.0>& --,*2$-1% <$-5%)<$.,%)<$-1% -.-*44$-4%

@%./&*@%.0&*E%.0?& -,4*.$-2% @%.6&*@%/-&*E%/-& ./-+1%./&

E%.0>&*@%.0&*E%.0?& -,5$.% @%.2&*@%/-&*E%/-& ..4+4%./&

@%./&*@%.0&*E%.0@& ../+.%.2& G$.%)<$.-%)<$-2% ./4+/1%.3&

E%.0>&*@%.0&*E%.0@& ...%/& K%/&*@%/.&*E%/.& ..5+1%./&

.43



E%.0?&*@%.0&*E%.0@&� .-3%/&

@%./&*@%.1&*E%.1>&� ../+6%.4&

@%./&*@%.1&*E%.1?&� .-4+.%.1&

E%.1>&*@%.1&*E%.1?&� ..0%/&

@%.3&*@%/.&*E%/.&

G$.%)<$..%)<$./%

K%/&*@%//&*E%//>&

<$./%)<$..%)A$..:%

..1+1%./&

../+.-%.2&

-,4*.$-2%

-,4*3$-2%

MZ[e^�: *e e * � :gblhmkhib\�]blieZ\^f^gm�iZkZf^m^kl� $âWq�-,/%_hk�$-2%(� Ma^�Zgblhmkhib\�
]blieZ\^f^gm�_Z\mhk�^qihg^gm�mZd^l�ma^�_hkf6� #'YJH�aWZ&WnA�'� ***�'�.�a�d�Z&�[&� V

r f f N.. N// N./ Ne/ R i/

> i%i& //$-% .5$-% .2$-% -%.& 4%.& ).$-%

G $e% .4$-% .3$-% .0$-% *.%.& 2%.& ).$-%

G$.% .5$-% /2$-% .1$-% *.%.& 3%.& *.%.&

<$e% 1,$-% 1.%.& 0.$-% )2$-% -.$-% )-.$-%

<$.% 05$-% 1.%.& /2$-% 2$-% .%.& 2%.&

<$/% .4$-% .3$-% ./$-% .$-% 3%.& *.%.&

<$0% .5$-% /5$-% .4$-% -%.& 1%.& *1%.&

<$1% .3$-% 05$-% /3$-% ,$-% 2$-% .%.&

<$2% /2$-% 0,$-% //$-% *0%.& -.$-% 1%.&

<$3% 0,$-% /0$-% .2$-% *1%.& 2%.& ).$-%

<$4% .4$-% .2$-% .1$-% .%.& 1%.& */%.&

<$5% /,$-% 2-$-% //$-% *6%.& /%.& )2$-%

<$-,% 0-$-% 61%/& 0.$-% )4$-% )4$-% .$-%

.44



< $ee% 02$-% 21$.% 15$.% )-0$-% ).$-% ).,$-%

<$-.% /-$-% 0.$-% /,$-% )2$-% )-$-% .$-%

<$-/% /3$-% 11$-% 03$-% )-,$-% )1$-% )5$-%

<$-0% 1/$-% 12$.% 1,$-% 5$-% )-0$-% 1$-%

<$-1% .2$-% .4$-% .1$-% ).$-% )-$-% )1$-%

<$-2% .3$-% .5$-% .3$-% )0$-% )-$-% )/$-%

<$-3% /1$-% /.$-% /2$-% )3$-% )0$-% ,$-%

<$-4% 05$-% .2$-% 00$-% )-$-% )1$-% ).$-%

<$-5% 1/$-% /0$-% /2$-% 2$-% -$-% )5$-%

<$.,% 0,$-% /.$-% .5$-% ,$-% 1$-% )0$-%

<$.-% .4$-% /2$-% .2$-% )4$-% -$-% -$-%

<$..% 05$-% 1,$-% /.$-% 3$-% -3$-% -.$-%

<$./% 2/$.% /0$.% 25$.% , 02$.% ,

.45



MZ[e^�:*-.*� Ar]kh`^g�\hhk]bgZm^l�$�q�-,#W%�Zg]�blhmkhib\�]blieZ\^f^gm�iZkZf^m^kl� $âWq�
-,/%�_hk�$-2%*

N$^j%

E%.>& 53.$-4% 4/%.4& ./01%.6& 35$5%

E%.?& .134%.5& 34$-3% 0.2%.6& 33$4%

E%.@& 312%.4& 263%.1& 104%.3& 14$3%

E%/>& /13/%.4& 3.3%.2& .020$-4% 3-$4%

E%/?& /,41$-5% .020%.4& ..5,$.,% 4/$5%

A$.<% /-5,$.,% 143$-5% -30,$.,% 51$-,%

E%2& 1440%.2& .//-%./& *3-4%.1& 0/$2%

A$2% 1/10%.1& 152$-.% )-40-$-0% 01$2%

E%4& .35/$-.% 4-4%./& */.46%.0& /3$1%

A$5% /2,5$-0% /.12%./& .-/0%.0& /3$1%

E%FL>& 1./3$-4% .21-%.2& 4/1%.5& 3-$4%

E%FL?& 12./%.4& .-/5%.2& ./4-%.3& 15$3%

E%FL@& 16--%.6& -4/5$-2% .3/-%/-& 44%6&

E %ii> & /53/$-4% 0.51%.4& -4$-4% 30$4%

E %ii? & 044,$.,% /413%.3& )5,$.,% 4,$5%

E %ii@ & 1321%.3& 0./1%.1& 513%.4& 2,$3%

.46



A$-.% -.,.$-/% ï� .231%./& )424$-0% /2$1%

E%.0>& .043%.3& 1-6%.1& */.40%.4& 2-$3%

E%.0?& 11/$-3% 22,$-0% *.4-.%.3& 2,$3%

E%.0@& ..64%.3& .66%.2& *..22%.4& 15$3%

E%.1>& -2.1$-5% .05.$-4% )-53,$.,% 40$5%

E%.1?& .4/4%.2& .4.-%.1& ).22,$-3% 13$3%

E%.1@& 4,1$-5% -545$-1% )..50$-4% 32$4%

E%.4& ...1%..& 1.54%..& -/42$-/% .5$1%

E%.5& -2.2$-/% 05./$-1% .3/%.1& 01$2%

A$-5% ./2/$-0% 1/63%.0& )523$-1% 02$2%

E%/-& .2./$-.% .543$--% )44.$-/% /,$1%

A$.-% 5,1$-.% /,54$--% .,4,$-/% //$1%

E%//>& ..54%.4& .115%.2& .545$-3% 2/$3%

E%//?& 34-%.1& ..,.$-/% 0-2.%.1& 0.$2%

E%/0& 55$-4% 55,$-1% .65.%.5& 33$4%

.5-


