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9:IJH9;J

Rmmbo�buqobjfqv�fjm^fojbkq�^cqbo�cl`^i�fp`ebjf`�pqolhb�obmobpbkqp�qeb�jlpq�moljfkbkq�
crk`qflk^i�abcf`fq�clo�prosfsfkd�pqolhb�sf`qfjp,�Ob`bkqiv*�qefp�`lkafqflk�e^p�_bbk�jlabiba�
fk�o^qp�_v�fkgb`qfkd�qeb�s^pl`lkpqof`qfsb�mbmqfab�bkalqebifk+/� &BQ+/'�ql�clobifj_�
obmobpbkq^qflk�^ob^p�lc�qeb�_o^fk*�pr`e�^p�qeb�clobifj_�pbkplofjlqlo�`loqbu�^ka�qeb�
alopli^qbo^i�pqof^qrj,� Qefp�BQ+/�jlabi�j^v�_b�^�s^ir^_ib�bumbofjbkq^i�qlli�clo�
fksbpqfd^qfkd�crk`qflk^i�kbrolmolqb`qflk�^cqbo�fp`ebjf^+fkar`ba�clobifj_�fjm^fojbkq�fk�
o^qp,� Eltbsbo*�qebob�^ob�lkiv�^�cbt�mr_ifpeba�pqrafbp�obd^oafkd�qeb�rpb�lc�qefp�jlabi�clo�
kbrolmolqb`qflk�fk�pqolhb�obpb^o`e*�^ka�`ljmlrkap�qe^q�q^odbq�KJA>�ob`bmqlo+jbaf^qba�
bu`fqlqluf`fqv�obj^fk�ql�_b�qbpqba�fk�qefp�jlabi,� Rpfkd�^ariq*�j^ib�Pmo^drb+A^tibv�o^qp*�
fkfqf^i�bumbofjbkqp�tbob�mboclojba�rpfkd�afccbobkq�slirjbp*�`lk`bkqo^qflkp*�^ka�
pqboblq^uf`�`lloafk^qbp�lc�fkgb`qba�BQ+/� ql�qeb�clobifj_�pbkplofjlqlo�`loqbu�^ka�
alopli^qbo^i�pqof^qrj,� Arofkd�qebpb�mobifjfk^ov�pqrafbp*�o^qp�tbob�pr_gb`qba�ql�^�
_be^sflro^i�qbpq�_^qqbov�qe^q�jb^proba�s^oflrp�^pmb`qp�lc�clobifj_�pbkplofjlqlo�crk`qflk,

Rpfkd�qeb�prodf`^i�^ka�_be^sflro^i�molql`lip�absbilmba�arofkd�mobifjfk^ov�
bumbofjbkq^qflk*�qeb�BQ+/�jlabi�t^p�qebk�bs^ir^qba�clo�kbrolmolqb`qflk�rpfkd�^�pfkdib�
alpb�lc�JH+6./� &3jd-hd�f,m,'�^ka�Ol03+476/� &4jd-hd�f,m,',� Obpriqp�obsb^iba�qe^q�_lqe�
`ljmlrkap�`lkcbooba�j^ohba�kbrolmolqb`qflk�ql�qeb�`loqbu�^ka�fjmolsba�clobifj_�
crk`qflk�obi^qfsb�ql�^�sbef`ib�`lkqoli�dolrm�tebk�jb^proba�lsbo�qtl�tbbhp�mlpq+pqolhb,�
Rpfkd�^�pbm^o^qb�dolrm�lc�o^qp*�^k�BQ+/+fkar`ba�ibpflk�t^p�mi^`ba�fk�qeb�eljlqlmf`�
`lkqo^ibpflk^i�ebjfpmebob�fk�loabo�ql�fksbpqfd^qb�fqp�crk`qflk^i�`lkqof_rqflk�ql�clobifj_�
ob`lsbov�pr_pbnrbkq�ql�qeb�fkfqf^i�ibpflk,� Tebqebo�qeb�crk`qflk^i�kbrolmolqb`qflk�
molsfaba�_v�Ol03+476/�t^p�obi^qba�ql�afjfkfpeba�`lkqo^ibpflk^i�ebjfpmebof`�
fkslisbjbkq�arofkd�ob`lsbov�t^p�^ipl�bu^jfkba,� Obpriqp�colj�qefp�bumbofjbkq�
abjlkpqo^qba�qe^q�qeb�fkqolar`qflk�lc�̂ �pb`lka*�eljlqlmf`�ibpflk�pfdkfcf`^kqiv�obfkpq^qba�
clobifj_�fjm^fojbkq�tebk�jb^proba�1�eo�mlpq+pqolhb,

Fk�`lk`irpflk*�qeb�mofj^ov�cfkafkd�colj�qefp�qebpfp�fp�qe^q�qeb�BQ+/�jlabi�lc�rmmbo�
buqobjfqv�fjm^fojbkq�fk�pqolhb�fp�prfq^_ib�clo�kbrolmolqb`qflk�pqrafbp�rpfkd�KJA>�
ob`bmqlo�^kq^dlkfpqp�^p�qebo^mbrqf`�`ljmlrkap,� Qerp*�dfsbk�fqp�bumbofjbkq^i�^as^kq^dbp*�
qeb�BQ+/�jlabi�j^v�_b�^�rpbcri�qlli�clo�fksbpqfd^qfkd�qeb�qebo^mbrqf`�bccb`q�lc�KJA>�
ob`bmqlo�^kq^dlkfpqp�lk�clobifj_�ob`lsbov�^cqbo�cl`^i�`bob_o^i�fp`ebjf^�fk�qeb�o^q,

FS



9;BEFMC=<?=D=EJI

F�tlria�cfopq�ifhb�ql�dfsb�^�pmb`f^i�qe^kh+vlr�ql�jv�plk*�@^jbolk*�jv�a^rdeqbo*�J^abivk*�
^ka�bpmb`f^iiv�jv�tfcb*�Gfii,� @ljmibqflk�lc�qefp�J,P`,�abdobb�t^p�lkiv�mlppf_ib�arb�ql�
qebfo�`lkpfpqbkq�prmmloq�^ka�rkabopq^kafkd,

/�tlria�^ipl�ifhb�ql�qe^kh�jv�prmbosfplo*�Ao,�>kav�Q^phbo*�clo�efp�lsbo^ii�drfa^k`b�
qeolrdelrq�jv�abdobb�^ka*�m^oqf`ri^oiv*�clo�peltfkd�jb�elt�ql�pbnrbkqf^iiv�^aaobpp�qeb�
êi^odboë� obpb^o`e�nrbpqflkp�qe^q�/�^j�k^qro^iiv�ao^tk�ql,� /�tlria�^ipl�ifhb�ql�qe^kh�qeb�
obpq�lc�jv�prmbosfplov�`ljjfqqbb,�Ao,� Prp^k�A^tplk*�Ao,�Qo^`v�Alr`bqqb*�^ka�Ao,�
Bqfbkkb�@Çq}�clo�^ii�qebfo�ebim�^ka�afob`qflk�tfqe�bumbofjbkqp�lrqifkba�tfqefk�qefp�qebpfp,�
>aafqflk^iiv*�/�tlria�ifhb�ql�^`hkltibadb�@eofp�J`Nr^fa�^ka�J^`fbg�W^t^awhf�colj�
^kfj^i�obplro`bp�^q�>�S@�clo�_bfkd�pl�ebimcri�ql�jb�lsbo�qebpb�i^pq�cbt�vb^op*�^p�tbii�^p�
Aop,�Ibfde�I^jlkq�^ka�Glk^qe^k�Pmb^op�clo�qebfo�^ppfpq^k`b�tfqe�prodf`^i�j^qqbop,

I^pq*�_rq�c^o�colj�ib^pq*�/�tlria�ifhb�ql�dfsb�jv�^mmob`f^qflk�ql�^ii�qeb�jbj_bop�lc�qeb�
Kbrolme^oj^`lildv�I^_lo^qlov*�_lqe�`roobkq�^ka�m^pq*�clo�qeb�`lrkqibpp�t^vp�qebv�
^ppfpqba�jb�arofkd�qeb�`lropb�lc�jv�abdobb,� Fk�qefp�obd^oa*�F�tlria�m^oqf`ri^oiv�ifhb�ql�
qe^kh�A^mekb�Dfii*�Gbppf`^�Ifsfkdpqlk+Qelj^p*�^ka�Jbifpp^�Mboov�clo�_bfkd�pr`e�^k�
bu`bmqflk^i�prmmloq�arofkd�jv�abdobb,

Cfk^iiv*�F�tlria�ifhb�ql�^`hkltibadb�^ka�qe^kh�qeb�@^k^af^k�Pqolhb�Kbqtloh�^ka�qeb�
Abm^oqjbkq�lc�?fljbaf`^i�P`fbk`bp�clo�mboplk^i�crkafkd�molsfaba,
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bke^k`b�crk`qflk^i�ob`lsbov�mlpq+pqolhb*�e^sb�clojba�qeb�clrka^qflk�lc�_lqe�_^pf`�
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0..19�Qfmqlk�/777',� Qeb�j^ppfsb�obar`qflk�lc�_illa�cilt�&f,b,�bkbodv'�tfqefk�qeb�`lob�

ib^ap�ql�^�_ob^haltk�lc�̀ biiri^o�fkqbdofqv�tfqefk�jfkrqbp�&Eboqw�0..6',� Qeb�mbkrj_o^i�

qfpprb�_loabop�qeb�fp`ebjf`�`lob�^ka�`lkpfpqp�lc�jlabo^qbiv�fp`ebjf`�qfpprb�fk�tef`e�

`lii^qbo^i�_illa�sbppbip�molsfab�obpfar^i�`fo`ri^qflk�&>pet^i�bq�^i,� /776',�Qeb�mbkrj_o^�

fp�dbkbo^iiv�obd^oaba�^p�^�qfpprb�slirjb�fk�tef`e�qeb�jlabo^qb�obar`qflk�fk�_illa�cilt�fp�

prccf`fbkq�ql�`^rpb�qeb�ilpp�lc�bib`qof`^i�bu`fq^_fifqv�_rq�`biip�^ob�^_ib�ql�j^fkq^fk�

jbj_o^kb�mlqbkqf^i�^ka�flk�do^afbkqp�clo�pljb�qfjb�&Eboqw�0..69�H^rcj^kk�bq�^i,� /777',�

Qerp*�qeb�afpormqflk�lc�̀ biiri^o�eljblpq^pfp�fk�qeb�mbkrj_o^�fp�ibpp�pbsbob�`ljm^oba�ql

+,



qeb�`lob�^ka*�^p�pr`e*�e^p�^�s^of^_ib�lrq`ljb9�mbkrj_o^i�qfpprb�fk`irabp�_lqe�fp`ebjf`�

^ob^p�qe^q�tfii�ob`lsbo�pmlkq^kblrpiv�^ka�^ob^p�qe^q�moldobpp�ql�foobsbopf_ib�a^j^db�

rkibpp�bccb`qfsb�qob^qjbkq�fp�fjmibjbkqba�&?^kabo^�bq�^i,�0..4',� ?o^fk�`biip�tfqefk�qeb�

fp`ebjf`�`lob�rkabodl�o^mfa�kb`olpfp�^ka�^ob�bppbkqf^iiv�rkp^is^db^_ib*�tebob^p�qeb�

mbkrj_o^�fp�mofj^ofiv�^�pfqb�lc�abi^vba�`bii�ab^qe�&f,b,�^mlmqlpfp'�arb�ql�qeb�fk`ob^pba�

^s^fi^_fifqv�lc�>QM�&obsfbtba�fk�Jbeq^�bq�^i,�0..59�Jbodbkqe^ibo�bq�^i,�0..2',�

Klkbqebibpp*�jr`e�mbkrj_o^i�qfpprb�bsbkqr^iiv�_b`ljbp�foobsbopf_iv�abmli^ofwba*�^q�

tef`e�mlfkq�qfpprb�>QM�ibsbip�^ob�`ofqf`^iiv�obar`ba*�ib^afkd�ql�crk`qflk^i�^ka�pqor`qro^i�

abqboflo^qflk�lc�_o^fk�`biip�^ka�crii�fkc^o`q�j^qro^qflk�&Dfkp_bod�0..19�Rjbd^hf�bq�^i,

0..3',

)&,&*� 8V\\e\Rb�:^VbXi�9V`bZfRdZ_^

Qeb�_o^fk�obnrfobp�^�pqb^av�abifsbov�lc�_illa�cilt�ql�prmmiv�luvdbk�^ka�

dir`lpb�fk�loabo�ql�dbkbo^qb�prccf`fbkq�^abklpfkb�qofmelpme^qb�&>QM'�ql�j^fkq^fk�s^oflrp�

bkbodv+abmbkabkq�mevpflildf`^i�mol`bppbp�&Alvib�bq�^i,�0..69�Jlol�bq�^i,�0..2',� >�

pbsbob�afpormqflk�lc�qeb�_illa�cilt�fk�_o^fk�^ob^p�^ccb`qba�_v�s^p`ri^o�l``irpflk�ib^ap�ql�

^�abmibqflk�lc�luvdbk�^ka�dir`lpb�tfqefk�jfkrqbp*�^ka�qerp�^�j^ohba�ab`ifkb�fk�>QM�

molar`qflk�&Pqvp�0..2',� Lkb�lc�qeb�jlpq�`or`f^i�`lkpbnrbk`bp�ql�_o^fk�^ob^p�pr_gb`q�ql�

bkbodv�c^firob�fp�qeb�afpormqflk�lc�s^oflrp�^abklpfkb�qofmelpme^q^pbp�&>QM^pbp�'�qe^q�

j^fkq^fk�qeb�kbrolk^i�obpqfkd�jbj_o^kb�mlqbkqf^i�&H^o^�^ka�Pkvabo�0..5',� C^firob�lc�

qebpb�bkbodv+abmbka^kq�flk�mrjmp�ib^ap�ql�fk`ob^pbp�fk�buqo^`biiri^o�H,[�̂ p�tbii�^p�^k�

fkciru�lc�K^[*�@ c�̂ ka�@^[[�flkp�ql�^ccb`qba�`biip*�`rijfk^qfkd�fk�qeb�ilpp�lc�kbrolk^i�

jbj_o^kb�mlqbkqf^i�&Ifmqlk�/7779�Jlol�bq�^i,�0..2',� @lkpbnrbkqiv*�abmli^ofw^qflk�lc�

^ccb`qba�kbrolkp�ob^`ebp�^�`ofqf`^i�qeobpelia�&hkltk�^p�^kluf`�abmli^ofw^qflk'�ib^afkd�ql

+-



^�cobnrbkq�^ka�molilkdba�dbkbo^qflk�lc�̂ `qflk�mlqbkqf^ip�&Al_ib� /7779�Ifmqlk�/777',� Qeb�

obpriq�fp�j^ppfsb�obib^pb�lc�bu`fqlqluf`�^jfkl�^`fap�&mofj^ofiv�dirq^j^qb'�fkql�qeb�

buqo^`biiri^o�`ljm^oqjbkq�&Kbrj^o�0...'*�fkfqf^qfkd�^�m^oqf`ri^oiv�abpqor`qfsb�

m^qelildf`^i�bsbkq�+�dirq^j^qb+jbaf^qba�bu`fqlqluf`�`bii�ab^qe,

)&,&+� :hTZd_d_hZTZdi

Arofkd�fp`ebjf^*�dirq^j^qb*�tef`e�kloj^iiv�rkabodlbp�afob`q�^`qfsb�

mobpvk^mqf`�lo�^pqol`vqf`�obrmq^hb�^cqbo�obib^pb*�obj^fkp�fk�qeb�buqo^`biiri^o�`ljm^oqjbkq�

^ka�^``rjri^qbp�qebob�pfk`b�qebpb�pbnrbpqbofkd�pvpqbjp�^ob�afpormqba�&Hjgbsf`�0..69�

Ifmqlk*� /777',� @biip�lc�qeb�fp`ebjf`�`lob�qe^q�rkabodl�^kluf`�abmli^ofw^qflk�^ob�abpqfkba�

ql�afb�arb�ql�^�pbsbob�i^`h�lc�bkbodv9�eltbsbo*�qelpb�fk�qeb�proolrkafkd�mbkrj_o^�`^k�

ab+�^ka�obmli^ofwb�^d^fk�&Jbeq^�bq�^i,�0..5',� Qerp*�dirq^j^qb�obib^pba�colj�avfkd�

kbrolkp�fk�qeb�a^j^dba�`lob�pmfiip�lsbo�ql�qelpb�obpfafkd�fk�qeb�mbkrj_o^�&Hbjm�^ka�

JbHbj^k�0..0'�fkpqfd^qfkd�^�mebkljbklk�hkltk�^p�mbof+fkc^o`q�abmli^ofw^qflkp�&MFAp',�

Arofkd�MFAp*�ob`roobkq�t^sbp�lc�pmob^afkd�abmli^ofw^qflk�pq^oq�tfqefk�qeb�fp`ebjf`�`lob�

^ka�buqbka�lrqt^oa�ql�`lkqfdrlrp*�tb^hbkba�kbrolkp�tfqefk�qeb�mbkrj_o^i�wlkb�

&E^oqfkdp�bq�^i,�0..19�Pbij^k�bq�^i,�0..2',� Mbof+fkc^o`q�abmli^ofw^qflkp�^ob�pmlo^af`�^ka�

^_ormq9� i^pqfkd�_bqtbbk�/+3�jfk�&Kbabod^^oa�^ka�E^kpbk�/771'*�^ka�qebfo�l``roobk`b�fp�

klq�ifjfqba�ql�qeb�mbofla�lc�qo^kpfbkq�_o^fk�fp`ebjf^,� O^qebo*�MFAp�ob`ro�arofkd�^�abi^vba*�

pb`lka^ov�me^pb�_bdfkkfkd�pbsbo^i�elrop�^cqbo�qeb�lkpbq�lc�obmbocrpflk�&J^v�Ir�bq�^i,

0..3',� B^`e�t^sb�lc�abmli^ofw^qflk�fp�^ppl`f^qba�tfqe�i^odb�fk`ob^pbp�fk�fkqo^`biiri^o�

@^[[*�fk`ob^pba�dirq^j^qb�obib^pb*�^ka�^�do^ar^i�obar`qflk�fk�mbkrj_o^i�bkbodv�pq^qrp�arb�

ql�pqbmtfpb*�moldobppfsb�>QM�abmibqflk�&Dfkp_bod�0..19�Rjbd^hf�bq�^i,�0..3',

@roobkqiv*�qebob�fp�dbkbo^i�p`fbkqfcf`�^dobbjbkq�qe^q�qeb�jlib`ri^o�_^pfp�lc

+.



dirq^j^qb�qluf`fqv�fp�i^odbiv�abmbkabkq�lk�bibs^qflkp�fk�fkqo^`biiri^o�@^[[�ibsbip�

&>orkafkb�^ka�Qvjf^kphf�0..29�Alvib�bq�^i,�0..69�Ifmqlk*� /7779�Jbeq^�bq�^i,�0..59�

P^qqibo�^ka�Qvjf^kphf�0...',� @^i`frj�lsboil^a�`^k�rk`lrmib�jfql`elkaof^i�bib`qolk�

qo^kpcbo�colj�>QM�pvkqebpfp�^ka�qofddbo�qeb�^`qfs^qflk�lc�bkwvjbp�pr`e�^p�`^im^fkp�^ka�

lqebo�molqb^pbp*�molqbfk�hfk^pbp�&b,d,�molqbfk�hfk^pb�@'*� ifm^pbp�&b,d,�melpmelifm^pb�>0'*�

kfqof`�lufab�pvkqe^pb�&KLP'*�molqbfk�melpme^q^pbp�&b,d,�`^i`fkbrofkp'*�^ka�bkalkr`ib^pbp�

&>orkafkb�^ka�Qvjf^kphf�0..29�Al_ib� /777',� >iqbo^qflkp�fk�qeb�^`qfsfqv�lc�qebpb�

bkwvjbp�`^k�ib^a�ql�fk`ob^pba�molar`qflk�lc�qluf`�cobb�o^af`^ip�pr`e�^p�kfqof`�lufab�&KL'*�

prmbolufab*�evaoldbk�mbolufab*�^ka�mboluvkfqofqb*�^ka�riqfj^qbiv�`^rpb�`vqlphbibqlk�

_ob^haltk*�ifmfa�mbolufa^qflk*�AK>�co^djbkq^qflk*�dbkbo^i�jfql`elkaof^i�avpcrk`qflk*�

^ka�^`qfs^qflk�lc�dbkbqf`�pfdk^ip�ib^afkd�ql�`bii�ab^qe�&>orkafkb�^ka�Qvjf^kphf�0..29�

>^oqp�^ka�Qvjf^kphf�0..29�Arorh^k�^ka�Q^qifprj^h�0..59�Kbrj^o�0...',

)&,&,� ;bVV�FRUZTR\�Eb_UeTdZ_^

A^j^dfkd�cobb�o^af`^ip�^ob�klq�ifjfqba�ql�dbkbo^qflk�sf^�bibs^qba�

fkqo^`biiri^o�@^[[,� Fk�qo^kpfbkq�fp`ebjf`�pqolhb*�obluvdbk^qflk�qe^q�l``rop�arofkd�

obmbocrpflk�molsfabp�^�pr_pqo^qb�clo�krjbolrp�bkwvj^qf`�lufa^qflk�ob^`qflkp�&Prd^t^o^�

bq�^i,�0..2'�ib^afkd�ql�^�j^ppfsb�dbkbo^qflk�lc�cobb�o^af`^ip�arofkd�qefp�qfjb�&?^hbo�bq�^i,

/776',� >``loafkdiv*�cliiltfkd�obmbocrpflk�qebob�fp�^k�buqbkpfsb�pb`lka^ov�prodb�fk�

molar`qflk�lc�cobb�o^af`^ip�qe^q�fp�m^oqf`ri^oiv�molklrk`ba�tfqefk�mbkrj_o^i�qfpprb�

&M^`ebo�bq�^i,�0..5',� Qerp*�abpmfqb�qeb�dbkbo^iiv�c^slro^_ib�lrq`ljb�^ppl`f^qba�tfqe�

oblmbkfkd�^�_illa�sbppbi*�^aafqflk^i�fkgrov�ql�_o^fk�qfpprb�j^v�obpriq�tebk�obmbocrpflk�

l``rop,� Qeb�cloj^qflk�lc�cobb�o^af`^ip�pr`e�^p�KL*�prmbolufab*�^ka�mboluvkfqofqb�fk�qeb�

sf`fkfqv�lc�_illa�sbppbip�^`qfs^qb�j^qofu�jbq^iilmolqb^pbp�&JJMp'*�tef`e�abdo^ab�qeb

+/



fkqbdofqv�lc�qeb�s^p`ri^o�t^ii�^ka�fk`ob^pb�_illa�_o^fk�_^oofbo�mbojb^_fifqv�&Droplv+�

Lwabjfo�bq�^i,�0...',� Qerp*�a^j^db�colj�qebpb�o^af`^ip�arofkd�qeb�obmbocrpflk�mbofla�

`lkqof_rqbp�ql� êlmbkfkd�rmë� qeb�_illa+_o^fk�_^oofbo*�^iiltfkd�fkci^jj^qlov�`biip�^ka�

qlufkp�ql�bkqbo�qeb�_o^fk�&E^iiftbii�0..4',

)&,&-�CVeb_Z^W\R]]RdZ_^

Bsbkqr^i�ob`orfqjbkq�lc�mbkrj_o^i�qfpprb�fkql�qeb�fkc^o`q�fp�_bifbsba�ql�

fkslisb�bsbkqp�obi^qba�ql�@KP�fkci^jj^qflk�qe^q�moldobppfsbiv�fk`ob^pb�`biiri^o�fkgrov�

&>p_t^i�bq�^i,� /776',� Qeb�fkci^jj^qlov�obpmlkpb�fk�pqolhb�fp�^�`ljmlpfqb�mol`bpp�qe^q�

fkslisbp�j^kv�afccbobkq�`bii�qvmbp*�fkci^jj^qlov�jbaf^qlop*�^ka�buqo^`biiri^o�obpmlkpbp�

&Alvib�bq�^i,�0..6',� Fk�dbkbo^i*�_o^fk�fp`ebjf^�qe^q�ib^ap�ql�m^qelildf`^i�bsbkqp�pr`e�^p�

@̂ [ [�lsboil^a*�qeb�dbkbo^qflk�lc�cobb�o^af`^ip*�qeb�mobpbk`b�lc�kb`olqf`�`biip*�^ka�qeb�

molar`qflk�lc�molfkci^jj^qlov�`vqlhfkbp�^ka�`_bjlhfkbp*�pm^tkp�^�ol_rpq�fkci^jj^qlov�

obpmlkpb�&Ir`^p�bq�^i,�0..49�T^kd�bq�^i,�0..5',� Qebpb�fkfqf^qlop�lc�fkci^jj^qflk�^`qfs^qb�

obpfabkq�jf`oldif^i�`biip�fk�qeb�_o^fk�&Jlol�bq�^i,�0..2',� Jf`oldif^i�^`qfs^qflk�ib^ap�ql�qeb�

molar`qflk�lc�jlob�`vqlhfkbp�^ka�`_bjlhfkbp*�`^rpfkd�rmobdri^qflk�lc�̂ aebpflk�

jlib`ribp�fk�qeb�`bob_o^i�s^p`ri^qrob�^ka�pr_pbnrbkq�mbofmebo^i�ibrhl`vqb�fkcfiqo^qflk�

&?^olkb�^ka�Hfidlob�0..4',� Ob`orfqba�ibrhl`vqbp�^ka�qeb�^`qfs^qba�obpfabkq�jf`oldif^�

molar`b�^�s^ofbqv�lc�̀ vqlqluf`�fkci^jj^qlov�jbaf^qlop�fk`irafkd�jlob�`vqlhfkbp*�JJMp*�

fkar`f_ib�KLP�&FKDP'*�^ka�^aafqflk^i�cobb�o^af`^ip�tef`e�`^k�ib^a�ql�_o^fk�babj^*�

ebjlooe^db*�^ka�riqfj^qbiv�`bii�ab^qe�&Sbuibo�bq�^i,�0..49�T^kd�bq�^i,�0..5',
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/,3�KJA>�Ob`bmqlo+Jbaf^qba�Fp`ebjf`�Fkgrov

Qeb�j^glofqv�lc�dirq^j^qb�ob`bmqlo�pr_qvmbp�e^sb�_bbk�fjmif`^qba�ql�s^ovfkd�

abdobbp�fk�@^[[+jbaf^qba�bu`fqlqluf`fqv�&Dfii�bq�^i,� /7749�J^qr`w�bq�^i,�0..49�LëKbfii�bq�

^i,�0...^',� Pfdkfcf`^kq�@̂ [ [�`roobkqp�^ob�l_pbosba�fk�pljb�>JM>+d^qba�`e^kkbip�qe^q�

i^`h�qeb�DirO0�pr_rkfq�&Jfpefk^�bq�^i,� /77/'�^ka�jDirOp�^`qfs^qb�pb`lka�jbppbkdbo�

m^qet^vp�obpriqfkd�fk�@^[[�obib^pb�colj�fkqo^`biiri^o�pqlobp�&Jbeq^�bq�^i,�0..5',

Eltbsbo*�ltfkd�ql�qebfo�efde�@̂ [ [�mbojb^_fifqv�&>^oqp�^ka�Qvjf^kphf�0..19�Dlia_bod�

^ka�@elf� /7719�M^qbi�bq�^i,� /7709�Tbfpp�bq�^i,� /764'�bu`bppfsb�^`qfs^qflk�lc�KJA>�

ob`bmqlop�fp�`or`f^i�clo�fkar`fkd�bu`fqlqluf`�_o^fk�fkgrov�&Al_ib� /7779�Jbeq^�0..5',� Fk�

`loqf`^i�`bii�`riqrobp*�rpfkd�luvdbk+dir`lpb�abmofs^qflk*�^q�ib^pq�6.#�lc�qlq^i�@̂ [%(%�bkqov�fp�

mobsbkqba�_v�KJA>�ob`bmqlo�^kq^dlkfpqp�&Dlia_bod�^ka�@elf� /771',� P^qqibo�^ka�

`liib^drbp�&/776'�abjlkpqo^qba�qe^q�@^[[�il^afkd�sf^�KJA>�ob`bmqlo�`e^kkbip�t^p�

qluf`*�tebob^p�fabkqf`^i�@^[[�il^ap�qeolrde�sliq^db+^`qfs^qba�@̂ [ [�`e^kkbip�&S>@@p'�

t^p�bppbkqf^iiv�e^ojibpp,� Qebpb�obpriqp�fjmiv�qe^q�fkciru�m^qet^vp�afpqfk`q�ql�KJA>�

ob`bmqlop�^ob�lc�m^oqf`ri^o�fjmloq^k`b�fk�abqbojfkfkd�kbrolk^i�srikbo^_fifqv�ql�efde�ibsbip�

lc�@^[[,� Qebobclob*�qeb�KJA>�ob`bmqlo�fp�klq�jbobiv�^�`lkarfq�clo�@̂ [ [�fkciru,

@^i`frj�qe^q�bkqbop�qeb�bvqlmi^pj�sf^�KJA>�ob`bmqlo�`e^kkbip�qofddbop�KL�

molar`qflk�sf^�qeb�^`qfs^qflk�lc�kbrolk^i�kfqof`�lufab�pvkqe^pb�&kKLP'�^ka�prmbolufab�

molar`qflk�sf^�jfql`elkaof^i�@̂ [ [�rmq^hb*�obpriqfkd�fk�qeb�cloj^qflk�lc�mboluvkfqofqb*�^�

mltbocri�^ka�ilkd�^`qfkd�cobb�o^af`^i�&E^iiftbii�0..49�Droplv+Lwabjfo�bq�^i,�0...9�

M^`ebo�bq�^i,�0..5',� Mboluvkfqofqb�fp�jlob�qluf`�qe^k�KL�lo�prmbolufab�fkafsfar^iiv�^ka�

`^rpbp�pbsbob�a^j^db�ql�`biiri^o�AK>*�molqbfkp�^ka�ifmfap�&E^iiftbii�0..49�M^`ebo�bq�^i,
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0..5',� Ob`bkqiv*�Dfolr^oa�^ka�`liib^drbp�&0..7'�molsfaba�afob`q�bsfabk`b�qe^q�qeb�

K.U0�bkwvjb*�^�eljlildrb�lc�qeb�kf`lqfk^jfab�^abkfkb�afkr`iblqfab�melpme^qb+lufa^pb�

c^jfiv�&f,b,�KLU�c^jfiv�lc�K>AME�lufa^pbp'*� fp�qeb�j^glo�plro`b�lc�ob^`qfsb�luvdbk�

pmb`fbp�&OLP'�dbkbo^qflk�arofkd�qeb�lsbo+^`qfs^qflk�lc�KJA>�ob`bmqlop,� Fk�qefp�pqrav*�

kKLP�abofsba�KL�t^p�peltk�ql�_b�qeb�fkqbdo^i�rmpqob^j�pfdk^ifkd�jlib`rib�ifkhfkd�

KJA>�obbbmqlop�ql�K.U0+abmbkabkq�OLP�dbkbo^qflk�&Dfolr^oa�bq�^i,�0..7',

Bsfabk`b�prddbpqp�qe^q�qeb�^`qfs^qflk�lc�KJA>�ob`bmqlop�fp�sfq^i�clo�_lqe�qeb�

fkfqf^qflk�^ka�molm^d^qflk�lc�MFAp�&Jbkkfqf�bq�^i,�0...9�L_obklsfq`e�^ka�Wfihe^�/774',

Fk�o^qp�pr_gb`qba�ql�0�eo�lc�cl`^i�fp`ebjf`�pqolhb*�blkqfkrlrp�fkqo^qeb`^i�fkcrpflk�lc�@DU+�

/..5�&^k�^kq^dlkfpq�pbib`qfsb�clo�KJA>�ob`bmqlop�qe^q�blkq^fk�qeb�KO0?�pr_rkfq'�

abifsboba�6+02�eo�mlpq�l``irpflk*�obar`ba�qeb�fk`fabk`b�lc�pb`lka^ov�me^pb�MFAp�_v�

^mmolufj^qbiv�3.#�obi^qfsb�ql�p^ifkb�blkqolip�fc�qob^qjbkq�mobbbaba�qeb�lkpbq�lc�MFAp�

&J^v�Ir�bq�^i,�0..3',� Qebpbp�^rqelop�prddbpqba�qe^q�^�obar`ba�krj_bo�lc�MFAp�^mmb^op�

ql�_b�^�p^ifbkq�blkafqflk�clo�molqbbqflk�lc�_o^fk�`biip�&J^v�Ir�bq�^i,�0..3',

KJA>�ob`bmqlo+jbaf^qba�bu`fqlqluf`fqv�^ka�kbrolfkci^jj^qflk�e^sb�

qo^afqflk^iiv�_bbk�`lkpfaboba�^p�qtl�afpqfk`q�m^qelildf`^i�mol`bppbp�tfqefk�qeb�`bob_o^i�

fp`ebjf`�`^p`^ab*�vbq�qebob�fp�bsfabk`b�clo�ê`olpp+q^ihë�_bqtbbk�qeb�qtl,� Rpfkd�^k�

^kq^dlkfpq�lc�qeb�ob`bmqlo�clo�qeb�molfkci^jj^qlov�`vqlhfkb�fkqboibrhfk+/� &FI+/'*�Obiqlk�

^ka�Olqetbii� &/770'�obmloqba�j^ohba�molqb`qflk�^d^fkpq�fkgrov�bif`fqba�_v�fkqo^`bob_o^i�

^ajfkfpqo^qflk�lc�KJA>�fk�olabkqp,� @e^kd�^ka�^ppl`f^qbp�&0..6'�peltba�qe^q�

fkqo^mbofqlkb^i�&f,m,'�fkgb`qflk�lc�KJA>�rmobdri^qbp�kbrolfkci^jj^qlov�j^ohbop�&dif^i�

cf_ofii^ov�^`faf`�molqbfk*�fKLP*�^p�tbii�^p�FI+fm*�^ka�qeb�fkci^jj^qlov�bvqlhfkb*�qrjlro�

kb`olpfp�c^`qlo�^ime^'�fk�qeb�o^q�colkq^i�`loqbu,� Qelrde�b^oiv�FI+/M�bumobppflk�fk�dif^i
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`biip�e^p�_bbk�fjmif`^qba�ql�_b�qeb�`lkpbnrbk`b�lc�KJA>�ob`bmqlo+jbaf^qba�

bu`fqlqluf`fqv�&Mb^oplk�bq�^i,� /777'*�Qelokqlk�^ka�`liib^drbp�&0..4'�clrka�qe^q�KJA>�

ob`bmqlo�^kq^dlkfpqp�lkiv�^qqbkr^qba�`bii�ab^qe�fkar`ba�_v�ilt�alpbp�lc�FI+/,

@ib^oiv*�qeb�KJA>�ob`bmqlo�e^p�^�i^odb�fkslisbjbkq�fk�qeb�fp`ebjf`�fkgrov�

mol`bpp*�tfqe�fqp�mofj^ov�olib�_bfkd�bu`fqlqluf`�@^[[+jbaf^qba�kbrolk^i�fkgrov,� Fq�fp�

fjmloq^kq�ql�ob`ldkfwb*�eltbsbo*�qe^q�qeb�i^odb�p`lmb�lc�fqp�fkgrov�fkar`fkd�molmboqfbp�fp�

ifhbiv�arb�ql�qeb�c^`q�qe^q�@^[[�bkqov�pmb`fcf`�ql�KJA>�ob`bmqlo�`e^kkbip�^`qp�^p�^�

qofddbofkd�jb`e^kfpj�clo�krjbolrp*�ilkd+^`qfkd�m^qelildf`^i�ob^`qflkp�qe^q*�lk`b�

qofddboba*�j^v�_b�pbic+prpq^fkfkd�&Ifmqlk�/7779�Pfbpgl�bq�^i,� /773',� Pqfii*�qebfo�mofk`fm^i�

olib�fk�pqolhb�m^qelmevpflildv�fp�rkabkf^_ib*�tef`e�j^hbp�q^odbqfkd�qeb�KJA>�ob`bmqlo�

clo�pqolhb�qebo^mv�^�mofj^ov�l_gb`qfsb�&>i_bkpf�0..59�?bp^k`lk�bq�^i,�0..69�Tbk�bq�^i,

0..4',

/,4� >kfj^i�Jlabip�lc�Fp`ebjf`�Pqolhb

Qeb�mobpbk`b�lc�fkq^`q�`bob_o^i�s^p`ri^qrob�fp�bppbkqf^i�ql�qeb�pqrav�lc�̂ _kloj^i�

_o^fk�mbocrpflk�&Elppj^k�0..6',� Qerp*�_b`^rpb�lc�qeb�`ljmibufqv�lc�qeb�_o^fk�^ka�fqp�

obpmlkpb�ql�fkgrov*�rpb�lc�Z^�fZdb_�pvpqbjp�^ilkb�`^kklq�`ljmobebkpfsbiv�bs^ir^qb�

`bob_o^i�fp`ebjf^�^ka�fqp�`lkpbnrbk`bp�&Do^e^j�bq�^i,�0..2',� Qeb�s^pq�j^glofqv�lc�

^kfj^i�pqolhb�jlabip�^ob�_^pba�lk�fp`ebjf`�pqolhb*�^iqelrde�bumbofjbkq^i�jlabip�lc�

fkqo^`bob_o^i�^ka�pr_^o^`eklfa�ebjlooe^db�e^sb�^ipl�_bbk�abp`of_ba�&J^`Ibii^k�bq�^i,�

0..79�Ifk�bq�^i,�0..1',� Qerp*�^kfj^i�jlabip�mboq^fkfkd�ql�fp`ebjf`�pqolhb�tfii�cloj�qeb�

j^fkpq^v�lc�pr_pbnrbkq�afp`rppflk,
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)&.&)�GV\VTdZ_^�_ W�G`VTZVc

>kfj^i�jlabip�lc�fp`ebjf`�pqolhb�`^k�cfopq�_b�`e^o^`qbofwba�fk�qbojp�lc�

qeb�m^oqf`ri^o�pmb`fbp�rqfifwba,� Jlabip�abcfkba�fk�qefp�t^v�`^k�_b�mi^`ba�fkql�qtl�dbkbo^i�

`^qbdlofbp�+ �klkolabkq�&i^odb�^kfj^i'�^ka�olabkq�&pj^ii�^kfj^i'�pqolhb�jlabip�&Do^e^j�

bq�^i,�0..2',� >iqelrde�fkfqf^i�p`fbkqfcf`�hkltibadb�lk�pqolhb�e^p�i^odbiv�`ljb�colj�

êefdeboë� pmb`fbp�&b,d,�aldp*�mfdp*�pebbm*�`^qp*�^ka�klkerj^k�mofj^qbp'*�klt�qeb�j^glofqv�

lc�bumbofjbkqp�^ob�`^oofba�lrq�fk�pj^ii�^kfj^ip�pr`e�^p�qeb�o^q�^ka�jlrpb�&Arorh^k�^ka�

Q^qifprj^h�0..5',� Qeb�rpb�lc�olabkq�jlabip�clo�pqolhb�obpb^o`e�lccbop�qeb�`ib^o�

^as^kq^dbp�lc�iltbo�mro`e^pb�^ka�j^fkqbk^k`b�`lpqp�^ka�dob^qbo�^``bmq^_fifqv�colj�^k�

bqef`^i�mbopmb`qfsb�`ljm^oba�ql�qeb�rpb�lc�i^odbo�^kfj^ip�&Do^e^j�bq�^i,�0..2',� Dfsbk�

qe^q�qeb�jlrpb�e^p�_bbk�abbjba�qeb�jlpq�^mmolmof^qb�^kfj^i�clo�dbkbqf`�jlafcf`^qflkp*�fq�

fp�mobaljfk^qbiv�rpba�fk�qo^kpdbkf`�qb`eklildv�clo�pqrafbp�obi^qba�ql�qeb�jlib`ri^o�

m^qelmevpflildv�lc�pqolhb�&Crgfjro^�bq�^i,� /7779�@ebk�bq�^i,�0..3',� @roobkqiv*�qeb�o^q�fp�

qeb�jlpq�`ljjlkiv�rpba�pmb`fbp�clo�jlabifkd�erj^k�kbrolildf`^i�afpb^pb�&@bk`f�bq�^i,�

0..09�J^`o^b� /770',� Qeb�o^q�fp�bpmb`f^iiv�rpbcri�fk�pqolhb�obpb^o`e�clo�pbsbo^i�ob^plkp*�

fk`irafkd�^�_^pf`�ifhbkbpp�ql�erj^k�`bob_ols^p`ri^o�^o`efqb`qrob�&V^jlof�bq�^i,� /754'�^ka�

fqp�jlabo^qb�pfwb*�tef`e�^iiltp�clo�b^pfbo�jlkfqlofkd�lc�mevpflildf`^i�m^o^jbqbop�^ka�

bu^jfkfkd�_o^fk�pmb`fjbkp�&Q^hfw^t^�bq�^i,� /77/',� Ifhbtfpb*�rpfkd�qeb�o^q�fp�`lkar`fsb�

ql�obmolar`f_ib�bumbofjbkq^qflk*�^ka�^�krj_bo�lc�_be^sflro^i�jb^probp�e^sb�_bbk�tbii�

abp`of_ba�^ka�pq^ka^oafwba�clo�o^qp�tef`e�`^k�_b�^mmifba�ql�pqolhb�m^o^afdjp�&Hibfj�bq�

^i,�0..59� P`e^iiboq�bq�^i,�0...',

)&.&*�F_UV^d�B_UV\c�_ W�>cTYV]ZT�Gdb_[V

Olabkq�jlabip�lc�fp`ebjf`�pqolhb�^ob�mofj^ofiv�`i^ppfcfba�^p�_bfkd�bfqebo
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dil_^i�lo�cl`^i�fk�k^qrob�&Jfiifh^k�/770',� Croqebo�dbkbo^i�`i^ppfcf`^qflkp�mboq^fk�ql�

tebqebo�_illa�cilt�fp�`ljmibqb-fk`ljmibqb�lo�mboj^kbkq-qo^kpfbkq�&Elppj^k�0..6',�

Dil_^i�`bob_o^i�fp`ebjf^�l``rop�tebk�`bob_o^i�_illa�cilt�fp�obar`ba�qeolrdelrq�jlpq*�lo�

^ii*�lc�qeb�_o^fk�&Obbjmqp�^ka�?lodbop�0...',� @ifkf`^iiv*�qeb�jlpq�ao^j^qf`�j^kfcbpq^qflk�

lc�dil_^i�_o^fk�fp`ebjf^�fp�`^oaf^`�^oobpq�&@orjofkb�bq�^i,� /7759�G^`hplk�^ka�Alib� /757',�

Eltbsbo*�ql�^slfa�telib�_lav�fp`ebjf^�^ka�mlqbkqf^i�`^oaf^`�fkqbocbobk`b�lk�qeb�

lrq`ljb�lc�dil_^i�_o^fk�fp`ebjf^*�qeb�jlpq�`ljjlkiv�rpba�bumbofjbkq^i�^mmol^`ebp�ql�

jlabi�dil_^i�`bob_o^i�fp`ebjf^�fkslisb�l``irpflk�lc�pbsbo^i�j^glo�`bme^if`�^oqbofbp�&If�bq�

^i,�0...9� Pmbk`bo�bq�^i,�0..59�Riof`e�bq�^i,� /776',� Qbjmlo^ov�rkfi^qbo^i�`^olqfa�^oqbov�

l``irpflk�fk�qeb�dbo_fi*�qo^kpfbkq�_fi^qbo^i�`^olqfa�^oqbov�ifd^qflk�`lj_fkba�tfqe�pvpqbjf`�

evmlqbkpflk�&0+sbppbi�l``irpflk�jlabi'�&Bhilc�̂ ka�Pfbpgl� /750'*�^ka�mboj^kbkq�sboqb_o^i�

^oqbov�l``irpflk�tfqe�pr_pbnrbkq�obsbopf_ib�`^olqfa�^oqbov�ifd^qflk�fk�qeb�o^q�&2+sbppbi�

l``irpflk�jlabi'�&Mripfkbiif�^ka�?ofboibv�/757'�^ob�`ljjlk�bu^jmibp�lc�pr`e�jbqelap,�

A^j^db�fk�qebpb�jlabip�l``rop�^cqbo�^�j^qro^qflk�mbofla�lc�/�+1�a^vp�^ka�fp�mofj^ofiv�

il`^qba�fk�pbib`qfsbiv�srikbo^_ib�^ob^p�lc�qeb�_o^fk�pr`e�^p�qeb�pqof^qrj*�m^oqp�lc�qeb�

kbl`loqbu*�^ka�qeb�@>i� mvo^jfa^i�kbrolkp�lc�qeb�efmml`^jmrp�&Hfofkl� /760',� Rkabo�

k^qro^i�`lkafqflkp*�eltbsbo*�dil_^i�fp`ebjf^�fk�qeb�^_pbk`b�lc�̀ ^oaf^`�c^firob�fp�^�o^ob�

`fo`rjpq^k`b�&Elppj^k�0..6',

Fk�`lkqo^pq�ql�dil_^i�fp`ebjf^*�cl`^i�fp`ebjf^�fkslisbp�^�obar`qflk�fk�_illa�cilt�

ql�^�ob^plk^_iv�afpqfk`q�mloqflk�lc�qeb�_o^fk�&Qo^vpqj^k�0..1',� @ifkf`^iiv*�^mmolufj^qbiv�

43#�lc�fp`ebjf`�pqolhbp�mobpbkq�^p�ibpflkp�fk�qeb�qboofqlov�prmmifba�_v�qeb�jfaaib�`bob_o^i�

^oqbov�&J@>'�&?ldlrppi^sphv�bq�^i,� /766',� Fk�bumbofjbkq^i�pqolhb�obpb^o`e*�qefp�pfqr^qflk�

fp�obcib`qba�_v�qeb�mobcbobkqf^i�rpb�lc�jfaaib�`bob_o^i�^oqbov�l``irpflk�&J@>l'�jlabip
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&A^tplk�bq�^i,� /7719�Arsbodbo�^ka�J^`Hbkwfb� /7669�LëKbfii�bq�^i,�0..._9�Pe^ohbv�bq�^i,�

/772',� Jfaaib�`bob_o^i�^oqbov�l``irpflk�obpriqp�fk�^�obar`qflk�lc�@?C�fk�_lqe�qeb�pqof^qrj�

^ka�qeb�lsboivfkd�`loqbu�tfqefk�qeb�ebjfpmebob�fmpfi^qbo^i�ql�qeb�l``irpflk*�ib^afkd�ql�

fkc^o`qflk�fkgrov�lc�qebpb�_o^fk�^ob^p�&?fbj^phfb�bq�^i,�0..29�LëKbfii�bq�^i,�0...^',� >q�

mobpbkq*�qeb�jlpq�`ljjlkiv�rpba�J@>l�jlabip�`lkpfpq�lc�bfqebo�mboj^kbkq�lo�obsbopf_ib�

l``irpflk�lc�qeb�molufj^i�lo�afpq^i�m^oqp�lc�qeb�J@>�lcqbk�`lj_fkba�tfqe�`^olqfa�^oqbov�

l``irpflk�ql�obar`b�`lii^qbo^i�_illa�cilt�&Dboofbqp�bq�^i,�0..19�Q^qifprj^h�bq�^i,� /7769�

Sbiqh^jm�bq�^i,�0..3',� Mboj^kbkq�fp`ebjf^�jlabip�^ob*�eltbsbo*�nrbpqflk^_ib�fk�qebfo�

obmobpbkq^qflk�lc�erj^k�pqolhb�tebob�qeolj_rp�afpfkqbdo^qflk�fp�m^oqf`ri^oiv�`ljjlk*�

qerp�^iiltfkd�obmbocrpflk�^cqbo�fp`ebjf^�&E^hfj�bq�^i,� /765',

Qeb�fkqo^irjfk^i�cfi^jbkq�l``irpflk�qb`ekfnrb*�cfopq�abp`of_ba�_v�Hlfwrjf�^ka�

`liib^drbp�&/7649�^p�`fqba�fk�Qo^vpqj^k�0..1'*� fp�`roobkqiv�qeb�jlpq�tfabiv�rpba�

mol`barob�clo�fkar`fkd�J@>l�fk�o^qp�^ka�jf`b�&obsfbtba�_v�Elppj^oj�0..6�^ka�

Qo^vpqj^k�0..1',� Fk�qefp�qb`ekfnrb*�^�kvilk�prqrob�tfqe�^k�^`ovi+qef`hbkba�qfm�fp�fkpboqba�

fkql�qeb�`ljjlk�`^olqfa�^oqbov�^ka�pr_pbnrbkqiv�^as^k`ba�rkqfi�qeb�qfm�m^ppbp�qeb�lofdfk�

lc�qeb�J@>9�ob`fo`ri^qflk�`^k�_b�b^pfiv�l_q^fkba�_v�tfqeao^t^i�lc�qeb�cfi^jbkq,� Qeb�

fkqo^irjfk^i�cfi^jbkq�l``irpflk�qb`ekfnrb�albp�klq�obnrfob�^�`o^kflqljv9�fq�molar`bp�

cl`^i�l``irpflk�lc�̂ �i^odb�`bob_o^i�^oqbov�ib^afkd�ql�abcfkba�`biiri^o�fkgrov�tfqefk�fqp�

qboofqlov�&obsfbtba�fk�Arorh^k�^ka�Q^qifprj^h�0..5'�^ka*�bppbkqf^iiv*�fp�blkpfaboba�lc�

m^o^jlrkq�`ifkf`^i�fjmloq^k`b�&Jfiifh^k�/7709�Tfkaib�bq�^i,�0..4',� Eltbsbo*�pbsbo^i�

qb`ekf`^i�`ljmif`^qflkp�e^sb�_bbk�obmloqba,� @loob`q�mi^`bjbkq�lc�qeb�prqrob�tfqelrq�

fkgrov�ql�qeb�sbppbi�t^ii�fp�afccf`riq�ql�^`efbsb�&O^__� /773'*�^ka�qebob�fp�ofph�lc�mobj^qrob�

obmbocrpflk�^ka�fk^asboqbkq�pr_^o^`eklfa�ebjlooe^db�&I^fkd�bq�^i,� /771',� Croqebo*
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tfqeao^t^i�lc�qeb�prqrob�fkar`bp�fkpq^kq^kblrp�obmbocrpflk�tebob^p*�fk�erj^kp*�

pmlkq^kblrp�obmbocrpflk�obpriqp�fk�^�pilt�&f,b,�elrop�ql�a^vp'*�moldobppfsb�ob`fo`ri^qflk�

&E^hfj�bq�^i,� /765',

Fk� /77.*�Ol_fkplk�^ka�`liib^drbp�fkqolar`ba�^k�^iqbok^qfsb�^mmol^`e�ql�l``irafkd�

qeb�J@>*�^``ljmifpeba�sf^�qlmf`^i�^mmif`^qflk�lc�qeb�s^pl`lkpqof`qfsb�mbmqfab*�

bkalqebifk+/� &BQ+/'�afob`qiv�ql�qeb�bumlpba�J@>,� Pr_pbnrbkqiv*�qefp�^mmol^`e�t^p�

jlafcfba�_v�Pe^ohbv�^ka�^ppl`f^qbp�&/771'�^iiltfkd�BQ+/� ql�_b�pqboblq^uf`^iiv�

jf`olfkgb`qba�^ag^`bkq�ql�qeb�J@>�fk�loabo�ql�jfkfjfwb�qeb�fks^pfsbkbpp�lc�qeb�prodbov,�

Qefp�^mmol^`e�ib^ap�ql�alpb+abmbkabkq�s^pl`lkpqof`qflk�tfqefk�qeb�J@>�qboofqlov�&5.+�

71#�obar`qflk�colj�_^pbifkb'�^ka�obpriqp�fk�^k�fkc^o`q�slirjb�qe^q�fp�pfjfi^o�ql*�_rq�

pifdeqiv�jfiabo*�qe^k�qeb�cfi^jbkq�J@>l�jlabi�&?ld^boq�bq�^i,�0...9�J^`o^b�bq�^i,� /7719�

Kfhlils^�bq�^i,�0..79�Ofbh+?ro`e^oaq�bq�^i,�0..29�Pe^ohbv�bq�^i,� /771',� Obmbocrpflk�fk�

qefp�jlabi�e^p�_bbk�peltk�ql�do^ar^iiv�l``ro�lsbo�^�mbofla�lc�̂ q�ib^pq�1+2�eo�&?ld^boq�bq�

^i,�0...9�J^`o^b�bq�^i,� /7719�Kfhlils^�bq�^i,�0..79�Pe^ohbv�bq�^i,� /771',

/,5� Me^oj^`lildf`^i�Kbrolmolqb`qflk�fk�Bumbofjbkq^i�Cl`^i�Fp`ebjf`�Pqolhb

êQfjb�fp�_o^fkë*�^�meo^pb�abofsba�colj�?bkg^jfk�Co^khifkëp�lofdfk^i�^melofpj�

êqfjb�fp�jlkbvë*�bjme^pfwbp�qe^q�erj^k�kboslrp�qfpprb�fp�o^mfaiv�^ka�mboj^kbkqiv�ilpq�^p�

pqolhb�moldobppbp�&P^sbo�0..4',� Fq�e^p�_bbk�bpqfj^qba�qe^q�^`rqb�fp`ebjf`�pqolhb�sf`qfjp�

ilpb�^�pq^ddbofkd� /,7�jfiiflk�kbrolkp*� /2�_fiiflk�pvk^mpbp*�^ka� /0�hfiljbqbop�tloqe�lc�

jvbifk^qba�cf_bop�b^`e�jfkrqb�qe^q�pqolhb�fp�ibcq�rkqob^qba�&P^sbo�0..4',� Qebpb�bpqfj^qbp�

^ob�pl_bofkd*�^ka�^�qbpq^jbkq�ql�qeb�rodbk`v�clo�rk`lsbofkd�me^oj^`lildf`^i�qebo^mfbp
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qe^q�obar`b�`bii�ab^qe�cliiltfkd�pqolhb�^ka�ibppbk�qeb�crk`qflk^i�`lkpbnrbk`bp�qe^q�

^``ljm^kv�pr`e�`ofqf`^i�a^j^db�ql�qeb�_o^fk,

Kbrolmolqb`qflk�`^k�_b�abcfkba�^p�^kv�pqo^qbdv�lo�blj_fk^qflk�lc�pqo^qbdfbp�qe^q�

^kq^dlkfwbp*�fkqboormqp*�lo�piltp�qeb�pbnrbk`b�lc�a^j^dfkd�_flbebjf`^i�^ka�jlib`ri^o�

bsbkqp�qe^q*� fc�ibcq�rkobpqo^fkba*�tlria�obpriq�fk�foobsbopf_ib�pqor`qro^i�a^j^db�ql�_o^fk�

qfpprb�&Dfkp_bod�0..6',� Qerp*�fk�obi^qflk�ql�pqolhb*�kbrolmolqb`qflk�fp�^�qebo^mbrqf`�

^mmol^`e�qe^q�fkslisbp�afppb`qfkd�^m^oq�qeb�s^oflrp�jb`e^kfpjp�lc�fkgrov�fkslisba�fk�qeb�

`ljmif`^qba�fp`ebjf`�`^p`^ab�fk�loabo�ql�^oofsb�^q�mlqbkqf^i�q^odbq�pfqbp�clo�qob^qjbkq�

&Vlrkd�bq�^i,�0..5',� Fq�fp�^bhkltibadba�qe^q�qefp�abmf`qflk�lc�kbrolmolqb`qflk�bu`irabp�

pqo^qbdfbp�qe^q�^ob�afob`qba�^q�obsbopfkd�s^p`ri^o�l``irpflk�^ka-lo�fjmolsfkd�`bob_o^i�

_illa�cilt,� Pr`e�^mmol^`ebp�`^k�molqb`q�qeb�_o^fk*�_rq�qebv�al�pl�mofj^ofiv�sf^�

ebjlavk^jf`�o^qebo�qe^k�jbq^_lif`�jb`e^kfpjp�&pbb�obsfbt�_v�Jbobqlg^�^ka�Q^qifprj^h

0..6',� Qeb�`lk`bmq�lc�kbrolmolqb`qflk�clo�pqolhb�bppbkqf^iiv�obslisbp�^olrka�qeb�klqflk�

qe^q�aordp�`^k�_b�absbilmba�ql�e^iq�lqebotfpb�fjmbkafkd�`bii�ab^qe�tfqefk�qeb�fp`ebjf`�

mbkrj_o^�&Dobbk�0..6',� @roobkqiv*�qeb�mbrkrj_o^�fp�qeb�jlpq�`ifkf`^iiv�obibs^kq�q^odbq�

clo�pmb`fcf`�kbrolmolqb`qfsb�qebo^mfbp�pfk`b�fq�obmobpbkqp�_o^fk�obdflkp�tef`e�^ob�

`e^iibkdba�_v�fp`ebjf^*�_rq�qbjmlo^ofiv�pqfii�sf^_ib�&?^kabo^�bq�^i�0..49�Eboqw�0..6',

Krjbolrp�^kfj^i�pqrafbp�e^sb�abjlkpqo^qba�ol_rpq�kbrolmolqb`qfsb�bccb`qp�sf^�

j^kv�me^oj^`lildf`^i�^dbkqp�fk�^�s^ofbqv�lc�fp`ebjf`�jlabip�^ka�fk�^�s^ofbqv�lc�pmb`fbp,�

Qe^q�fp*�^kqf+bu`fqlqluf`�pqo^qbdfbp�q^odbqfkd�KJA>�&Dfii�bq�^i,� /7749�Pe^ohbv�bq�^i,

/772'*�>JM>-h^fk^qb�&J^qr`w�bq�^i,�0..49�LëKbfii�bq�^i,�0...^'*�^ka�jbq^_lqolmf`�

&>a^j`efh�^ka�?^phvp�0...9�Hfkdpqlk�bq�^i,� /777'�dirq^j^qb�ob`bmqlop*�^p�tbii�^p�qeb�

^mmif`^qflk�lc�@^[[�^ka�K̂  [�`e^kkbi�_il`hbop�&?fbibk_bod�^ka�?b`h� /77/9�O^q^ra�bq�^i,

,.



/772'*�s^oflrp�cobb�o^af`^i�obar`qflk�pqo^qbdfbp�&E^ii�bq�^i,� /7749�J^ope^ii�bq�^i,�0../'*�

^ka�^kqf+fkci^jj^qlov�^mmol^`ebp�&Dlrppbs�bq�^i,� /7769�Gf^kd�bq�^i,�0../'*�ql�ifpq�_rq�^�

cbt*�e^sb�^ii�molsba�bccb`qfsb�clo�kbrolmolqb`qflk�fk�^kfj^i�jlabip�lc�pqolhb,� Qerp*�

j^kv�lc�qeb�hkltk�m^qelmevpflildf`^i�bsbkqp�lc�qeb�fp`ebjf`�`^p`^ab�e^sb�_bbk�

pr``bppcriiv�q^odbqba�clo�kbrolmolqb`qflk�fk�bumbofjbkq^i�cl`^i�fp`ebjf`�pqolhb,�

Kbrolmolqb`qflk�clo�pqolhb�fp*�qebobclob*�^�tbii�bpq^_ifpeba�qebo^mbrqf`�klqflk*�vbq�fq�fp�^k�

fk`ob^pfkdiv�`lkqbkqflrp�fpprb,� Lsbo�qeb�`lropb�lc�̂ mmolufj^qbiv�qeb�m^pq�qtl�ab`^abp*�

tebk�qebpb�me^oj^`lildf`^i�^dbkqp�e^sb�_bbk�q^hbk�ql�`ifkf`^i�qof^ip�qebv�e^sb�_bbk�

obplrkafkdiv�rkpr``bppcri�&clo�obsfbt�pbb�@ebkd�bq�^i,�0..2',

Qebob�^ob�jvof^a�ildf`^i*�^i_bfq�pmb`ri^qfsb*�ob^plkp�clo�qeb�`ifkf`^i�c^firob�lc�

kbrolmolqb`qfsb�^dbkqp�fk�pqolhb�&clo�obsfbt�lk�qefp�fpprb�pbb�@ebkd�bq�^i,�0..2*�^ka�

Vlrkd�bq�^i,�0..5',� Klkbqebibpp*�pmrooba�_v�ob`bkq*�j^glo�^as^k`bp�fk�qeb�rkabopq^kafkd�

lc�pqolhb�m^qelmevpflildv*�qeb�^asbkq�lc�kbt�me^oj^`lildf`^i�^dbkqp�qe^q�q^odbq*�jlob�

pmb`fcf`^iiv*�qeb�c^`bqp�lc�̀ bob_o^i�fp`ebjf^�tef`e�ib^a�ql�`bii�ab^qe�e^p�pr_pq^kqf^iiv�

fk`ob^pba�qeb�ibsbi�lc�lmqfjfpj�^ka�abdobb�lc�bumbofjbkq^i�doltqe�tfqefk�qeb�cfbia�lc�

kbrolmolqb`qflk�clo�pqolhb�&D^oalkf�^ka�Ir`^�0..49�Oljbol�bq�^i,�0..49�W^ibph^�bq�^i,

0..7',� Jloblsbo*�fksbpqfd^qlop�e^sb�_bdrk�ql�absbilm�jlob�`ljmobebkpfsb*�ilkdbo+qboj�

jb^probp�lc�pbkplofjlqlo�fjm^fojbkq�^ka�ob`lsbov�^ka*�^p�pr`e*�kbrolmolqb`qflk�pqrafbp�

^ob�ofdeqcriiv�bum^kafkd�_bvlka�pfjmiv�bpqfj^qfkd�obar`qflkp�fk�`bii�ab^qe�^q�b^oiv�qfjb�

mlfkqp�^cqbo�pqolhb�&Hrkaolqfbkb�bq�^i,�0..29�Prk�bq�^i,�0..6',� Qeb�kb`bppfqv�lc�buqbkafkd�

kbrolmolqb`qflk�pqrafbp�clo�tbbhp�ql�jlkqep�fk�loabo�ql�rk`lsbo�^�jlob�i^pqfkd�

qebo^mbrqf`�bccb`q*�^p�tbii�^p�qeb�fjmloq^k`b�lc�fksbpqfd^qfkd�_lqe�pqor`qro^i�_o^fk�

molqb`qflk�^ka�_be^sflro^i�fjmolsbjbkq�^cqbo�me^oj^`lildf`^i�qob^qjbkq*�fp�klt

,/



^`hkltibadba�&Ebtibqq�^ka�@lo_bqq�0..49�Hrkaolqfbkb�bq�^i,�0..29�Jlv^kls^�bq�^i,�

0..5^9�Prk�bq�^i,�0..6',� >q�mobpbkq*�kbrolmolqb`qflk�clo�pqolhb�fp�^�blk`bmq�qe^q�

kb`bppfq^qbp�^�êcrkbqflk^ië�^agb`qfsb,

)&/&)� :fR\eRdZ^X�;e^TdZ_^R\�CVeb_`b_dVTdZ_^�Z^�;_TR\�>cTYV]ZT�Gdb_[V2�

:h`VbZ]V^dR\�DScdRT\Vc

Arb�ql�qebfo�mrq^qfsb�obibs^k`b�ql�qeb�`ifkfb^i�`lkafqflk*�J@>l�jlabip�

e^sb�qo^afqflk^iiv�_bbk�buqbkpfsbiv�rpba�clo�pqravfkd�kbrolmolqb`qflk�^ka�ob`lsbov�lc�

kbrolildf`^i�crk`qflk�cliiltfkd�cl`^i�fp`ebjf`�pqolhb�&?fbj^phfb�bq�^i,�0../9�?ld^boq�bq�

^i,�0...9�J^`o^b�bq�^i,� /7719�Kfhlils^�bq�^i,�0..79�Pe^ohbv�bq�^i,� /7719�Sbiqh^jm�bq�^i,

0..3',� Qebpb�jlabip*�eltbsbo*�`ljjlkiv�`^rpb�sbov�i^odb�fkc^o`qp�qe^q�`^k�`ljmofpb�rm�

ql�qtl�qefoap�lc�qeb�qlq^i�ebjfpmebob�&D^o`f^�bq�^i,� /7739�H^kbjfqpr�bq�^i,�0..0',� Klk+�

c^q^i�erj^k�pqolhbp�^ob�jlpqiv�pj^ii�fk�pfwb�&2,3+/2#�lc�fmpfibpflk^i�ebjfpmebob'�

&obsfbtba�fk�@^ojf`e^bi�0..3'�^ka�crkbqflk^i�abcf`fqp�^cqbo�pqolhb�l``ro�tfqe�a^j^db�ql�

pmb`fcf`�kbro^i�`fobrfqp*� pr`e�^p�pbkplofjlqlo�`loqbu�j^mp�lc�qeb�rmmbo�^ka�iltbo�ifj_p�

&@o^cqlk�bq�^i,�0..1',� A^j^db�ql�tfabpmob^a�^ka�crk`qflk^iiv�afsbopb�_o^fk�obdflkp�

`e^o^`qbofpqf`�lc�J@>l�jlabip�lcqbk�molar`bp�`ljmibu�^ka�s^ofba�_be^sflro^i�

^_kloj^ifqfbp�fk�prosfsfkd�^kfj^ip�tef`e�^aap�^j_fdrfqv�ql�pqrafbp�qe^q�^fj�ql�

fksbpqfd^qb�crkbqflk^i�molqb`qflk�^cqbo�fpbebjf`�_o^fk�a^j^db�ql�jlob�obibs^kq�

pbkplofjlqlo�`fobrfqp�&>ahfkp�bq�^i,�0..29�@^ojf`e^bi�0..3',

Jfaaib�`bob_o^i�^oqbov�l``irpflk�jlabip�e^sb�pbsbo^i�ifjfq^qflkp�mboqfkbkq�ql�qeb�

pqrav�lc�pbkplofjlqlo�abcfbfqp�^cqbo�pqolhb,� Qeb�^jlrkq�^ka�il`^qflk�lc�fkgrov�`^k�_b�

nrfqb�s^of^_ib*�m^oqf`ri^oiv�fk�qeb�jlob�bifkfb^iiv�obibs^kq�qo^kpfbkq�lb`irpflk�jlabip*�^ka�

qebv�lcqbk�al�klq�`^rpb�pfdkfcf`^kq�a^j^db�ql�qeb�mofj^ov�jlqlo�`loqbu�&?fbj^phfb�bq�^i,
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0../9�?ld^boq�bq�^i,�0...9�A^tplk�bq�^i,� /7719�Arsbodbo�^ka�J^`Hbkwfb� /7669�J^`o^b�bq�

^i,� /7719�Kfhlils^�bq�^i,�0..79�Pe^ohbv�bq�^i,� /771',� Qerp*�tefib�J@>l�fk�qeb�o^q�

obpbj_ibp�erj^k�pqolhb�fk�^�krj_bo�lc�obpmb`qp*�fq�albp�klq�obif^_iv�molar`b�rmmbo�ifj_�

a}cf`fqp9�^�`ljjlk�`ifkfb^i�mol_ibj�&K^h^v^j^�bq�^i,� /7729�M^ohbo�bq�^i,� /764',

Jloblsbo*�qeb�fks^pfsbkbpp�lc�prodbov�a^j^dbp�qeb�c^`f^i�^ka�kb`h�jrp`ri^qrob*�tef`e�

cobnrbkqiv�obpriqp�fk�cbbafkd�afccf`riqfbp�^ka�fk^asboqbkq�abqboflo^qflk�lc�ilkd+qboj�eb^iqe�

fk�qeb�^kfj^ip�&Pe^ohbv�^ka�?rq`ebo*� /773',� Fpprbp�lc�efde�jloq^ifqv�e^sb�^ipl�_bbk�

obmloqba�tebk�rpfkd�J@>l�jlabip�&Ifkakbo�bq�^i,�0..19�M^k�bq�^i,�0..3',

Qeb�BQ+/�J@>l�jlabi�absbilmba�_v�Pe^ohbv�^ka�`liib^drbp�&/771'�^slfap�

j^kv�lc�qeb�bumbofjbkq^i�`lkclrkap�^ppl`f^qba�tfqe�fks^pfsb�prodbov9�fk�qefp�jlabi*�

^kfj^ip�buef_fq�kl�mlpq+lmbo^qfsb�b^qfkd�mol_ibjp�^ka�ob`lsbo�qebfo�moblmbo^qfsb�tbfdeq�

tfqefk�grpq�^�cbt�a^vp�&Jlv^kls^�bq�^i,�0..5_9�Pe^ohbv�bq�^i,� /771',� Pqfii*�^k^qljf`^i�

s^of^qflk�fk�qeb�`bob_o^i�s^p`ri^qrob�^`olpp�^kfj^ip�lcqbk�ib^ap�ql�fkprccf`fbkq�^``ro^`v�fk�

qeb�mi^`bjbkq�lc�qeb�fkgb`qflk�kbbaib,� Qerp*�pljb�fksbpqfd^qlop�e^sb�obmloqba�i^odb�

s^of^_fifqv�fk�ibpflk�il`^qflk�^ka�pfwb�^p�tbii�^p�ilt�jlabi�pr``bpp�o^qbp�&+3.#'�tebk�

rpfkd�qeb�BQ+/�J@>l�jlabi�&?fbj^phfb�bq�^i,�0../9�?fbj^phfb�^ka�@lo_bqq�0../9�

Tfkaib�bq�^i,�0..4',� Pr`e�afp^as^kq^dbp�ib^a�ql�dob^qbo�krj_bop�lc�̂ kfj^ip�obnrfoba�clo�

bumbofjbkq^qflk*�^ka�j^hb�qeb�sbofcf`^qflk�lc�̂ �ibdfqfj^qb�kbrolmolqb`qfsb�bccb`q�afccf`riq�

ql�afp`bj�colj�qe^q�lc�̂ k�rkpr``bppcri�bumbofjbkq^i�ibpflk,

Fk�prj*�qo^afqflk^i�jlabip�lc�cl`^i�fp`ebjf`�pqolhb�&f,b,�J@>l�^ka�BQ+/�J@>l�

jlabip'*�abpmfqb�qebfo�^`hkltibadba�`ifkf`^i�obibs^k`b*�^mmb^o�ql�molsfab�^�o^qebo�

rkobif^_ib�^ka�^j_fdrlrp�^mmol^`e�clo�fksbpqfd^qfkd�_o^fk�molqb`qflk�^ka�ilpp�^ka�d^fk�lc�

pbkplofjlqlo�crk`qflk�^cqbo�fp`ebjf`�fkgrov,� Ebk`b*�lqebo�ob^plk^_iv�klk+fks^pfsb
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prodf`^i�jbqelap�qe^q�mbojfq�obif^_ib�^ka�^``ro^qb�`lkqoli�lsbo�ibpflk�il`^qflk�^ka�buqbkq�

+�qerp�^iiltfkd�clo�obmolar`f_ib*�obibs^kq�pbkplofjlqlo�abcf`fqp�+�j^v�_b�jlob�prfq^_ib�clo�

pqravfkd�qeb�bccb`qp�lc�kbrolmolqb`qfsb�`ljmlrkap�lk�ibpflk�obar`qflk�^ka�crk`qflk^i�

ob`lsbov�^cqbo�pqolhb,

/,6� O^q�Jlabip�lc�Rmmbo�Buqobjfqs�Fjm^fojbkq�fk�Pqolhb

>�hbv�l_gb`qfsb�fk�absbilmfkd�bumbofjbkq^i�pqolhb�jlabip�fp�qeb�^`efbsbjbkq�lc�

eljldbklrp�ibpflkp�tfqe�jfkfj^i�s^of^_fifqv*�fk�loabo�ql�j^ufjfwb�obmolar`f_fifqv�

&>ilkpl�ab�Ib`fk^k^�bq�^i,�0..39�Arorh^k�^ka�Q^qifprj^h�&0..5',� Ob`bkqiv*�pbsbo^i�o^q�

jlabip�lc�cl`^i�fp`ebjf`�pqolhb�e^sb�_bbk�absbilmba�qe^q�^ccloa�dob^qbo�mob`fpflk�

obd^oafkd�qeb�pfwb�^ka�il`^qflk�lc�qeb�fp`ebjf`�ibpflk*�mbojfqqfkd�qeb�fkar`qflk�lc�

fp`ebjf`�fkgrov�ql�_o^fk�`fo`rfqp�qe^q�afob`qiv�pr_pbosb�clobifj_�crk`qflk�&>ahfkp�bq�^i,�

0..29�Dfijlro�bq�^i,�0..29�Dlkw^ibw�^ka�Hli_�0..19�Ebtibqq�^ka�@lo_bqq�0..49�Pe^kfk^�

bq�^i,�0..49�Webkddr^kd�bq�^i,�0../',� ?v�^iiltfkd�jr`e�dob^qbo�`lkqoli�lsbo�ibpflk�

il`^qflk�^ka�pfwb*�qebpb�pqolhb�jlabip�e^sb�mofj^ofiv�_bbk�rqfifwba�clo�pqravfkd�qeb�

bccb`qp�lc�s^oflrp�obe^_fifq^qflk�qebo^mfbp�lk�clobifj_�ob`lsbov�^cqbo�pqolhb*�^p�tbii�^p�

fksbpqfd^qflkp�mboq^fkfkd�ql�fmpfibpflk^i�sboprp�`lkqo^ibpflk^i�`loqbu�fkslisbjbkq�fk�

clobifj_�ob`lsbov�&>ahfkp�bq�^i,�0..29�>ahfkp�^ka�Glkbp�0..39�J^ialk^al�bq�^i,�0..69�

Irhb�bq�^i,�0..29�Tfkaib�^ka�@lo_bqq�0..39�Pe^kfk^�bq�^i,�0..4',� Fq�fp�fjmloq^kq�ql�klqb�

qe^q�s^oflrp�o^q�jlabip�lc�rmmbo�buqobjfqv�fjm^fojbkq�e^sb�bufpqba�clo�j^kv�vb^op�&?^oqe�

bq�^i,� /77._9�@oltkb�^ka�M^qeof^�/760'*�vbq�qeb�bjbodbk`b�lc�pbsbo^i�jbqelap�qe^q�mbojfq�

jlabifkd�lc�rmmbo�buqobjfqv�fjm^fojbkq�fk�pqolhb�&f,b,�sf^�fp`ebjf`�m^qelildv'�^ob�^
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o^qebo�ob`bkq�^aafqflk�ql�bumbofjbkq^i�pqolhb�m^o^afdjp,� Qeb�cliiltfkd�^ob�qeb�

`lksbkqflk^i�jbqelap�rpba�ql�jlabi�rmmbo�buqobjfqv�fjm^fojbkq�fk�pqolhb�_v�`^rpfkd�

fp`ebjf`�a^j^db�ql�clobifj_�obmobpbkq^qflk�^ob^p�fk�qeb�o^q�_o^fk,

)&0&)� 9VfRcTe\RbZjRdZ_^

Qeb�abs^p`ri^ofw^qflk�jbqela�fkslisbp�mboclojfkd�^�pj^ii�`o^kflqljv�

lsbo�qeb�clobifj_�obmobpbkq^qflk�^ob^p�lc�qeb�`loqbu*�qeb�objls^i�lc�aro^�j^qbo*�^ka�

pr_pbnrbkq�bo^af`^qflk�lc�_illa�sbppbip�qe^q�prmmiv�qefp�obdflk�bfqebo�_v�êpqofmmfkdë�^t^v�

qeb�mf^�j^qbo�&Dlkw^ibw�^ka�Hli_�0..1'*�objlsfkd�_illa�sbppbip�^ka�mf^�j^qbo�tfqe�^�

`lqqlk�pt^_�&Bof`hplk�bq�^i,�0..5'�lo�bib`qol`l^dri^qflk�&Hibfj�bq�^i,�0..1',� >ii�lc�qebpb�

qb`ekfnrbp�molar`b�cl`^i�`loqf`^i�a^j^db�rkabokb^qe�qeb�abs^p`ri^ofwba�^ob^�qe^q�buqbkap�

colj�mf^�altk�qeolrde�^ii�i^vbop�lc�qeb�`loqbu�&Bof`hplk�bq�^i,�0..59�Dlkw^ibw�^ka�Hli_�

0..19�Hibfj�bq�^i,�0..1',� Qeb�j^glo�afp^as^kq^dbp�lc�qefp�jbqela�^ob�qe^q�fq�`^k�molar`b�

jb`e^kf`^i�a^j^db�^ka�ebjlooe^db�ql�qeb�rkaboivfkd�qfpprb*�^ka�fq�albp�klq�^iilt�clo�

obmbocrpflk�lc�_illa�sbppbip�&Hibfj�bq�^i,�0..5',� >aafqflk^iiv*�arb�ql�qeb�fkebobkq�k^qrob�

lc�qeb�qb`ekfnrb�fq�albp�klq�mbojfq�a^j^db�ql�pr_`loqf`^i�pqor`qrobp�qe^q�`lkqof_rqb�ql�

clobifj_�crk`qflk^ifqv,� Qefp�fp�^�p^ifbkq�ao^t_^`h�_b`^rpb�`ifkf`^i�pqolhbp�lcqbk�obpriq�fk�

`loqf`^i�^ka-lo�pr_`loqf`^i�fkgrov�&@o^jbo�0..1'�^ka�pr_`loqf`^i�_o^fk�a^j^db�fp�

cobnrbkqiv�fkslisba�fk�pbkplofjlqlo�fjm^fojbkq�^cqbo�fp`ebjf`�pqolhb�fk�erj^kp�&Cbvp�bq�

^i,�0...',� Qebobclob*�`ljm^oba�ql�jlabip�qe^q�^ipl�mbojfq�a^j^db�ql�qeb�pr_`loqbu*�

jlabip�lc�mrob�`loqf`^i�pqolhb�fk�qeb�o^q�j^v�klq�_b�^p�obmobpbkq^qfsb�lc�fjm^fojbkq�^cqbo�

`ifkf`^i�pqolhb,

,3



)&0&*�EY_d_dYb_]S_cZc

Qeb�melqlqeolj_lpfp�jlabi�fkslisbp�fkqo^sbklrp�fkgb`qflk�lc�Olpb+_bkd^i�

lo�lqebo�melqlpbkpfqfsb�avbp�^ka�pr_pbnrbkq�molar`qflk�lc�melqllufa^qflk�fkgrov�sf^�

foo^af^qflk�qeolrde�qeb�fkq^`q�phrii�&T^qplk�bq�^i,� /763',� Qefp�obpriqp�fk�qeb�dbkbo^qflk�lc�

pfkdibq�luvdbk*�cl`^i�bkalqebif^i�a^j^db*�mi^qbibq�^`qfs^qflk*�^ka�^�pfjriq^kblrp�j^ppfsb�

jf`ol�s^p`ri^o�`l^dri^qflk�lc�qeb�foo^af^qba�qfpprb�&Nrb�bq�^i,� /777',� Qeb�obdflk�lc�

foo^af^qflk�`^k�_b�pqboblq^uf`^iiv�abqbojfkba�pl�^p�ql�mi^`b�qeb�fkc^o`q�tfqefk�crk`qflk^iiv�

afpqfk`q�`loqf`^i�^ob^p*�pr`e�^p�qeb�clobifj_�pbkplofjlqlo�`loqbu�&Pe^kfk^�bq�^i,�0..4',

Qeb�mofj^ov�^as^kq^db�lc�qefp�jlabi�fp�qeb�molar`qflk�lc�sbov�obmolar`f_ib*�

`fo`rjp`of_ba�fp`ebjf`�ibpflkp�tfqe�jfkfj^i�prodf`^i�fks^pflk�&Pe^kfk^�bq�^i,�0..49�

Q^h^q^�bq�^i,�0..4',� Eltbsbo*�qeb�jlabi�^iiltp�clo�sbov�ifqqib�obmbocrpflk�lo�fp`ebjf`�

mbkrj_o^�ql�absbilm�^ka�qeb�k^qrob�lc�qeb�s^p`ri^o�l``irpflk�molar`bp�pfdkfcf`^kq�il`^i�

s^pldbkf`�^ka�`vqlqluf`�babj^�qe^q�jlob�`ilpbiv�obpbj_ibp�qo^rj^qf`�_o^fk�fkgrov�qe^k�

fp`ebjf`�pqolhb�fk�erj^kp�&Hibfj�bq�^i,�0..5',� >p�tfqe�qeb�abs^p`ri^ofw^qflk�jbqela�lc�

clobifj_�pbkplofjlqlo�fjm^fojbkq*�melqlqeolj_lqf`�ibpflkp�^ob�ifjfqba�ql�`loqf`^i�

pqor`qrobp�&Pe^kfk^�bq�^i,�0..49�Q^h^q^�bq�^i,�0..4',

)&0&+�8YV]ZTR\�JRc_T_^cdbZTdZ_^

>k�^iqbok^qfsb�jbqela�ql�mevpf`^iiv�_il`hfkd�lo�objlsfkd�_illa�sbppbip�

qe^q�prmmiv�qeb�clobifj_�obdflk�fp�ql�`ebjf`^iiv�`lkpqof`q�qebj�qeolrde�^ajfkfpqo^qflk�lc�

qeb�mlqbkq�^ka�ilkd+i^pqfkd�s^pl`lkpqof`qlo*�BQ+/� &Crub�bq�^i,� /7759�Ebtibqq�^ka�@lo_bqq

0..4',� Bkalqebifk+/� obar`bp�il`^i�_illa�cilt�ql�molar`b�fp`ebjf`�fkgrov�tebk�bfqebo�

fkgb`qba�afob`qiv�fkql�qeb�_o^fk�&Dfijlro�bq�^i,�0..3'�lo�^mmifba�qlmf`^iiv�ql�qeb�proc^`b�lc�

qeb�_o^fk�&Crub�bq�^i,� /775',�Qefp�jlabi�obnrfobp�ifjfqba�prodf`^i�fks^pfsbkbpp�^ka

-*



molar`bp�^�alpb+abmbkabkq�fp`ebjf`�ibpflk�tfqe�jfkfj^i�qfpprb�babj^�&Crub�bq�^i,� /7759�

Erdebp�bq�^i,�0..1',� ?lqe�qlmf`^i�^ka�fkqo^`bob_o^i�jf`olfkgb`qflk�lc�BQ+/� `^k�_b�

pqboblq^uf`^iiv�afob`qba�ql�clobifj_�pbkplofjlqlo�`loqbu*�tebob^p�fkqo^`bob_o^i�fkgb`qflk�

lc�BQ+/� ^ipl�mbojfqp�fp`ebjf`�fkgrov�ql�pr_`loqf`^i�obdflkp�fkslisba�fk�clobifj_�

pbkplofjlqlo�crk`qflk�pr`e�^p�qeb�i^qbo^i�pqof^qrj�&Dfijlro�bq�^i,�0..29�Ebtibqq�^ka�

@lo_bqq�0..49�Tfkaib�bq�^i,�0..4',� Qeb�BQ+/�jlabi�^iiltp�clo�do^ar^i�obmbocrpflk�lc�qeb�

`fo`ri^qflk�lsbo�qeb�`lropb�lc�pbsbo^i�elrop�&Crub�bq�^i,� /7759�Kfhlils^�bq�^i,�0..79�

Tfkaib�bq�^i,�0..4'*�^�molcfib�qe^q�j^v�_b�jlob�obmobpbkq^qfsb�lc�fp`ebjf`�pqolhb�tebk�

`ljm^oba�ql�qeb�fjjbaf^qb�obmbocrpflk�qe^q�l``rop�tfqe�qeb�rpb�lc�̂ k�fkqo^irjfk^i�

cfi^jbkq�lo�`ifm�&E^hfj�bq�^i,� /7659�Hibfj�bq�^i,�0..5',

Qeb�il`^i�^mmif`^qflk�lc�BQ+/� ql�clobifj_�obmobpbkq^qflk�^ob^p�lc�qeb�_o^fk�fp*�

qebobclob*�qeb�lkiv�`roobkqiv�^s^fi^_ib�o^q�jlabi�lc�rmmbo�buqobjfqv�fjm^fojbkq�fk�pqolhb�

qe^q�^iiltp�clo�^abnr^qb�obmbocrpflk�lc�_o^fk�qfpprb�^ka�mbojfqp�a^j^db�ql�_lqe�`loqf`^i�

^ka�pr_`loqf`^i�pqor`qrobp,� >p�pr`e*�fq�j^v�e^sb�_ol^abo�^mmif`^_fifqv�tfqefk�

bumbofjbkq^i�pqolhb�obpb^o`e,� Eltbsbo*�ob`bmqlop�clo�BQ+/� ^ob�klq�ifjfqba�ql�bkalqebif^i�

^ka�s^p`ri^o�pjllqe�jrp`ib�`biip9�qebv�^ob�^ipl�clrka�lk�_lqe�kbrolkp�^ka�dif^�&obsfbtba�

_v�P`efkbiif�0..4',� Qerp*�abpmfqb�qeb�^mm^obkq�mlqbkqf^i�lc�qeb�BQ+/�jlabi*�rpfkd�BQ+/� ql�

fkar`b�il`^i�fp`ebjf`�ibpflkp�o^fpbp�`lk`bok�obd^oafkd�fqp�^mmif`^qflk�fk�pqolhb�obpb^o`e�

arb�ql�fqp�klk+s^p`ri^o�_fkafkd�tfqefk�qeb�_o^fk�&?iljpqo^ka�bq�^i,� /7779�Hlfwrjf�bq�^i,�

/7729�J^`@rj_bo�bq�^i,� /77.9�P^p^hf�bq�^i,� /775',

Qeb�abpfdk^qflk*�BQ+/�jlabi�lc�rmmbo�buqobjfqv�fjm^fojbkq�fk�pqolhb*�pbosbp�ql�

afccbobkqf^qb�qefp�s^of^qflk�lc�BQ+/+fkar`ba�cl`^i�fp`ebjf`�pqolhb�colj�lqebo�^mmif`^qflkp�

lc�qefp�aord�fk�pqolhb�obpb^o`e9�m^oqf`ri^oiv�BQ+/� fkar`ba�J@>l�&Pe^ohbv�bq�^i,� /771'

-+



^ka�fqp�rpb�fk�q^odbqfkd�s^oflrp�lqebo�_o^fk�^ob^p�clo�fp`ebjf^�pr`e�^p�tefqb�j^qqbo�lo�qeb�

efmml`^jmrp�&Colpq�bq�^i,�0..49�Erdebp�bq�^i,�0..1',� Ebk`bcloqe�fk�qefp�qebpfp*�rkibpp�

lqebotfpb�nr^ifcfba*�qeb�BQ+/�jlabi�lc�rmmbo�buqobjfqv�fjm^fojbkq�fk�pqolhb�tfii�pfjmiv�

_b�obcbooba�ql�^p�qeb�BQ+/�jlabi,� Cfdrob� /,2�fiirpqo^qbp�obmobpbkq^qfsb�m^qqbokp�lc�

fp`ebjf`�_o^fk�a^j^db�fkar`ba�_v�qeb�BQ+/� qlmf`^i*� fkqo^`loqf`^i*�^ka�fkqo^`loqf`^i�)�

pqof^q^i�jlabip,� Qeb�qvmf`^i�a^j^db�m^qqbok�pbbk�fk�qeb�BQ+/�J@>l�jlabi�fp�fk`iraba�fk�

Cfdrob� /,2�clo�`ljm^ofplk,� @ljm^oba�ql�^ii�BQ+/�rmmbo�buqobjfqv�fjm^fojbkq�jlabip,�

Cfdrob� /,2�abjlkpqo^qbp�elt�qeb�J@>l�jbqela�albp�klq�qvmf`^iiv�`^rpb�^abnr^qb�

fp`ebjf`�a^j^db�ql�qeb�clobifj_�pbkplofjlqlo�`loqbu,

J_`YSQ\� A^dbQS_bdYSQ\� A^dbQS_bdYSQ\� %cdbYQdQ\� =J'+�D;9_

,U*,,� , � [�   

>YWebU�+(.(� Fiirpqo^qflk�lc�qvmf`^i�fp`ebjf`�a^j^db�m^qqbokp�fk�qeb�BQ+/� qlmf`^i*�
fkqo^`loqf`^i*� fkqo^`loqf`^i�)�pqof^q^i*�^ka�J@>l�jlabip,� M^qqbokp�lc�a^j^db�^ob�
pe^aba�fk�_i^`h,� Abmf`qba�pqboblq^uf`�ibsbip�o^kdb�colj�^mmolufj^qbiv�)1,6�jj�
ql�+0,.�jj�&^kqboflo-mlpqboflo�mi^kb*�_lqqlj�ql�qlm�afob`qflk'�obi^qfsb�ql�qeb�
pq^ka^oa�pqboblq^uf`�i^kaj^oh*�_obdj^�&fkqbopb`qflk�lc�qeb�p^dfqq^i�^ka�`lolk^i�
prqrobp�lc�qeb�phrii',� &>a^mqba�colj�Tfkaib�bq�^i,�0..4',

/,7� Bkalqebifk�fk�qeb�?o^fk

Bkalqebifk�mbmqfabp�ltb�qebfo�k^jb�ql�qeb�`riqroba�bkalqebif^i�`biip�fk�tef`e�qebv

-,



tbob�cfopq�afp`lsboba�grpq�lsbo�0.�vb^op�^dl�&V^k^dfp^t^�bq�^i,� /766',� V^k^dfp^t^�^ka�

^ppl`f^qbp�&/766'�fabkqfcfba�BQ�^p�^�efdeiv�mlqbkq�^ka�ilkd�i^pqfkd�s^pl`lkpqof`qfsb�

mbmqfab�`lkq^fkfkd�0/� ^jfkl�^`fa�obpfarbp,� Pr_pbnrbkq�^k^ivpfp�_v�Fklrb�^ka�`liib^drbp�

&/767'�lc�qeb�dbkb�bk`lafkd�BQ�obsb^iba�qeb�bufpqbk`b�lc�qtl�lqebo�dbkbp�bk`lafkd�BQ+�

ifhb�mbmqfabp,� Qeb�qeobb�`ilpbiv�obi^qba�bkaldbklrp�fplclojp�tbob�abpfdk^qba�^p�BQ+/*�

BQ+0*�^ka�BQ+1� &Fklrb�bq�^i,� /767',� Qeb�i^_lo^qlofbp�lc�>o^f�^ka�P^hro^f�abjlkpqo^qba�

qe^q�qeb�BQp�^`q�lk�qtl�afpqfk`q�D+molqbfk+`lrmiba�ob`bmqlop*�abpfdk^qba�^p�qeb�BQ>�̂ ka�

=JR�ob`bmqlo�&>o^f�bq�^i,� /77.9�P^hro^f�bq�^i,� /77.',

Qeb�pqfjri^qflk�lc�afccbofkd�BQ�ob`bmqlop�bif`fqp�lmmlpfqb�bccb`qp�lk�qeb�

s^p`ri^qrob9�qeb�fkqbo^`qflk�lc�BQp�tfqe�BQ?�ob`bmqlop�qvmf`^iiv�jbaf^qbp�s^plafi^q^qflk�

^ka�=JQ�pqfjri^qflk�i^odbiv�molar`bp�s^pl`lkpqof`qflk�&Pe^e�0..5',� Qeb�=JR� ob`bmqlo�

_fkap�^ii�qeobb�fplclojp�tfqe�^mmolufj^qbiv�bnr^i�^ccfkfqv*�tebob^p�qeb�BQ>�ob`bmqlo�

peltp�efdebo�pbib`qfsfqv�ql�BQ+/� ^ka�BQ+0�tfqe�^�/..+clia�iltbo�^ccfkfqv�clo�BQ+1�

&Hbafbophf�^ka�V^k^dfp^t^�0../',� Tfqefk�qeb�_o^fk*�BQp�^ob�molar`ba�_v�s^p`ri^o*�

kbro^i*�^ka�klk+kbro^i�bibjbkqp�&Hrt^hf�bq�^i,� /775',� BQ�e^p�_bbk�abqb`qba�fk�qeb�

`bob_o^i�`loqbu*�pqof^qrj*�efmml`^jmrp*�^jvda^i^*�mfqrfq^ov�di^ka*�evmlqe^i^jrp*�

Mrohfkgb�`biip�tfqefk�qeb�`bob_biirj*�jbarii^�l_ilkd^q^*�^ka�alop^i�elok�lc�qeb�pmfk^i�

`loa�&Ibb�bq�^i,� /77.9�Vlpefw^t^�bq�^i,� /77.'9�tfqe�qeb�bu`bmqflk�lc�qeb�mfqrfq^ov�di^ka*�

BQ+/� fp�qeb�jlpq�^_rka^kq�fplcloj�&Hrt^hf�bq�^i,� /775',� Fk�o^q*�mlo`fkb*�^ka�erj^k�

pmb`fbp*�=JQ�^ka�=JR�ob`bmqlop�+�ifhb�qeb�BQ�mbmqfabp�+�e^sb�_bbk�peltk�ql�_b�tfabiv�

afpmbopba�qeolrdelrq�qeb�@KP,� Qebv�^ob*�eltbsbo*�mobaljfk^kqiv�il`^qba�lk�bkalqebif^i�

^ka�s^p`ri^o�pjllqe�jrp`ib�`biip�&obsfbtba�_v�Pe^e�0..5',

--



/,/.� Jb^profkd�Clobifj_�Fjm^fojbkq�fk�O^qp�^cqbo�Pqolhb

Qeb�absbilmjbkq�lc�o^q�jlabip�lc�rmmbo�buqobjfqv�fjm^fojbkq�fk�pqolhb�e^p�

bk^_iba�obpb^o`ebop�ql�fksbpqfd^qb*�tfqe�dob^qbo�bccf`^`v*�qeb�s^irb�lc�̂ �s^ofbqv�lc�

qebo^mfbp�abpfdkba�ql�bke^k`b�pbkplofjlqlo�ob`lsbov�^cqbo�fp`ebjf`�a^j^db�ql�qeb�_o^fk*�

^p�tbii�^p�bir`fa^qb�pljb�lc�qeb�jb`e^kfpjp�tfqefk�qeb�_o^fk�qe^q�j^v�jbaf^qb�qefp�

fjmolsbjbkq�fk�crk`qflk�&Epr�^ka�Glkbp�0..49�O^j^k^qe^k�bq�^i,�0..49�Pe^kfk^�bq�^i,

0..4',� Fk�qeb�o^q*� prccf`fbkq�rkfi^qbo^i�a^j^db�ql�^ob^p�lc�qeb�_o^fk�fkslisba�fk�clobifj_�

crk`qflk�qvmf`^iiv�obkabop�qeb�`lkqo^ibpflk^i�clobifj_�fjm^foba�obi^qfsb�ql�_lqe�fqp�mob+

pqolhb�mbocloj^k`b�^ka�qeb�^_fifqv�lc�qeb�fmpfibpflk^i�&rkfjm^foba'�ifj_�^cqbo�pqolhb�

&>ahfkp�bq�^i,�0..29�Tfkaib�bq�^i,�0..4',� >``loafkdiv*�fksbpqfd^qlop�e^sb�absbilmba�

s^oflrp�pbkplofjlqlo�qbpqp�abpfdkba�ql�bu^jfkb�afp`obm^k`fbp�fk�mob+�^ka�mlpq+pqolhb�

mbocloj^k`b�^p�tbii�^p�qeb�buqbkq�lc�̂ pvjjbqof`^i�clobifj_�crk`qflk�^cqbo�fp`ebjf^�

&>iioba�^ka�Glkbp�0..69�?^oqe�^ka�Pq^kcfbia�/77.9�Jlkqlv^�bq�^i,� /77/9�P`e^iiboq�bq�^i,�

,***$(

Qebpb�qbpqp�o^kdb�colj�qelpb�qe^q�jb^prob�^`nrfoba�&f,b,� phfiiba'�pbkplofjlqlo�

_be^sflrop�&tef`e�qvmf`^iiv�obnrfob�^k�buqbkpfsb�^jlrkq�lc�qo^fkfkd�_bclob�fp`ebjf^'�ql�

qelpb�qe^q�jb^prob�mobbufpqfkd�&f,b,�rkphfiiba'�pbkplofjlqlo�_be^sflrop�&tef`e�obnrfob�

sbov�cbt�qo^fkfkd�pbppflkp'�&Hibfj�bq�^i,�0..5',� Ifhb�^ii�^kfj^ip*�qeb�o^q�e^p�bslisba�fqp�

ltk�pmb`fbp+pmb`fcf`�obmboqlfob�lc�̂ a^mqfsb�_be^sflrop�&@bk`f�bq�^i,�0..0',� Qerp*�ql�

bccb`qfsbiv�jlabi�erj^k�kbrolildf`^i�abcf`fqp�fk�qeb�o^q�fq�fp�bppbkqf^i�ql�fabkqfcv�

crk`qflk^i*�o^qebo�qe^k� mevpf`^i*�pfjfi^ofqfbp�fk�kbrolildf`^i�fjm^fojbkqp�+ �qeb�nrbpqflk�fp�

klq�tebqebo�^�o^q�tlria�pelt�^�dfsbk�kbrolildf`^i�fjm^fojbkq*�_rq�o^qebo*�elt�qe^q

-.



kbrolildf`^i�abcf`fq�tlria�j^kfcbpq�fqpbic�fk�^�o^q�&@bk`f�bq�^i,�0..09�Hibfj�bq�^i,�0..5',�

Pljb�`ljjlk�bu^jmibp�lc�qbpqp�rpba�ql�jb^prob�clobifj_�jlqlo-plj^qlpbkplov�`^m^bfqv�

fk�qeb�o^q�^ob�abq^fiba�_bilt�fk�Q^_ib�F,� >iqelrde�fq�fp�nrfqb�rkifhbiv�qe^q�^kv�_be^sflro^i�

qbpq�q^ubp�^k�fpli^qba�bibjbkq�lc�clobifj_�`^m^bfqv*�qebpb�qbpqp�^ob�prpmb`qba�ql�jb^prob*�

tfqefk�ob^plk*�`boq^fk�bljmlkbkqp�lc�clobifj_�crk`qflk^ifqv�bsfabkq�fk�qeb�o^q�pmb`fbp,

JQR\U�A(�Pljb�hbv�jb^probp�lc�clobifj_�fjm^fojbkq�fk�qeb�o^q*�^ka�qeb�prpmb`qba�
bljmlkbkq�lc�clobifj_�b^m^`fqv�^ppbppba,

;_bV\Z]S�BVRcebV ;_bV\Z]S�T_]`_^V^d FVWVbV^TVc

>_bU\Y]R�`\QSY^W Pbkplofjlqlo-molmofl`bmqfsb�
`^m^`fqv�&rkphfiiba�
ob^`efkd'

>ahfkp�bq�^i,�0..29
?^oqe�^ka�Pq^kcfbia� /77.

;i\Y^TUb�dUcd Mobcbobk`b�clo�rpfkd�klk+
fjm^foba�clobifj_�clo�
mlpqro^i�prmmloq�arofkd�
ob^ofkd�^ka�tbfdeq�pefcqfkd�
jlsbjbkqp

P`e^iiboq�bq�^i,�0...9�
?fbj^phfb�bq�^i,�0..2

:Q\Q^SU'RUQ])CQTTUb
gQ\[Y^W

Fmpfibpflk^i�^ka�
`lkqo^ibpflk^i�fk`fabk`b�lc�
cllq�c^riqp�arofkd�phfiiba�
d^fq

Dfijlro�bq�^i,�0..39�Ofbh+�
?ro`e^oaq�bq�^i,�0..2

9TXUcYfU�bU]_fQ\�#IdYS[i'�
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/,//� Bumbofjbkq^i�L_gb`qfsbp

Qeb�mofj^ov�l_gb`qfsbp�clo�obpb^o`e�lrqifkba�tfqefk�qefp�qebpfp�tbob�qtlclia8

/'�Ql�absbilm�^k�BQ+/� o^q�jlabi�lc�cl`^i�fp`ebjf`�pqolhb�qe^q�molar`ba�nr^kqfcf^_ib�

qfpprb�a^j^db�ql�clobifj_�obmobpbkq^qflk�^ob^p�lc�qeb�_o^fk�^ka�jb^pro^_ib�fjm^fojbkqp�

fk�clobifj_�pbkplofjlqlo�crk`qflk9

0'�Ql�abqbojfkb�fc�qeb�BQ+/�jlabi�fp�^mmif`^_ib�clo�kbrolmolqb`qflk�obpb^o`e�rpfkd�

KJA>�ob`bmqlo�^kq^dlkfpqp,

>�pb`lka^ov�l_gb`qfsb�t^p�^ipl�bumiloba�fk�^�pj^ii�pqrav8

1'� Ql�l_q^fk�mobifjfk^ov�a^q^�lk�qeb�crk`qflk^i�olib�lc�qeb�`lkqo^ibpflk^i�ebjfpmebob*�

eljl�qlmf`�ql�^k�fkfqf^i�rkfi^qbo^i�BQ+/� ibpflk*�fk�qeb�ob`lsbov�lc�clobifj_�mi^`fkd�

_be^sflro�pr_pbnrbkq�ql�mob+fp`ebjf`�qob^qjbkq�tfqe�^k�KO0?�pr_rkfq+pbib`qfsb�

^kq^dlkfpq�lo�sbef`ib�`lkqoli,
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,(*�?U^UbQ\�DUdX_T_\_Wi

0,/�>kfj^ip

>ariq*�j^ib�Pmo^drb+A^tibv�&PA'�o^qp�&@e^oibp�Ofsbo�I^_lo^qlofbp9�Jlkqob^i*�

@^k^a^'�tbob�rpba�clo�^ii�bumbofjbkqp,� Rmlk�^oofs^i�^ii�o^qp�tbfdeba�_bqtbbk�/53d�^ka�

0..d*�^ka�^mmolufj^qbiv�02�elrop�i^qbo�qebv�tbob�elrpba�fk�fkafsfar^i�`^dbp,� Qeb�

^kfj^i�`lilkv�ollj�t^p�hbmq�^q�0/Ñ@�ä�0Ñ@�^ka�j^fkq^fkba�lk�^�/0�eo�ifdeq-a^oh�`v`ib�

&ifdeqp�lk�^q�.48..eo',� >kfj^ip�tbob�molsfaba�tfqe�clla�&Olabkq�@elt�3../�9�O^ipqlk�

Mrofk^*�Jfppfpp^rd^�LK'�^ka�t^qbo�RU�\ZSZde]&� >pfab�colj�olrqfkb�`^db�j^fkqbk^k`b*�

^kfj^ip�tbob�ibcq�rkafpqro_ba�tebk�klq�fkslisba�fk�qeb�bumbofjbkq^i�mol`barobp�

abp`of_ba�_bilt,� >ii�^kfj^i�bumbofjbkq^qflk�t^p�`^oofba�lrq�fk�^``loa^k`b�tfqe�

drfabifkbp�pbq�_v�qeb�@^k^af^k�@lrk`fi�lk�>kfj^i�@^ob�&@@>@',

0,0�BQ+/� Mobm^o^qflk

>mmolufj^qbiv�02�elrop�moflo�ql�prodbov*�ivlmefifwba�BQ+/� &iLLmd'�&erj^k�^ka�

mlo`fkb9�@^i_fl`ebj*�Dboj^kv'�t^p�afpplisba�fk�pqbofib�afpqfiiba�E,L�XiLLmi*�ql�dfsb�^�

`lk`bkqo^qflk�lc�2..mjli-mi�clo�qeb�pqboblq^uf`�BQ+/�jf`olfkgb`qflkp9� /� dolrm�fk�lkb�

bumbofjbkq�&pbb�pb`qflk�1,0,0,/'�ob`bfsba�BQ+/� ^q�0..mjli-miZ,� Qeb�BQ+/�t^p�qebk�

pbm^o^qba�fkql�^ifnrlqp�^p�kbbaba�clo�b^`e�fkafsfar^i�bumbofjbkq*�_ofbciv�`bkqofcrdba*�^ka�

fjjbaf^qbiv�obqrokba�ql�qeb�+0.Ñ@�cobbwbo,� B^`e�^ifnrlq�lc�BQ+/� t^p�ibcq�fk�qeb�cobbwbo
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rkqfi�rpba�clo�prodbov,� >ii�^ifnrlqp�tbob�rpba�tfqefk� /0�a^vp�lc�ob`lkpqfqrqflk,� Pbb�

fkafsfar^i�bumbofjbkqp�clo�croqebo�abq^fip,

0,1� Pqboblq^uf`�Prodbov

Moflo�ql�prodbov*�^kfj^ip�tbob�dbkqiv�e^kaiba�qebk�ibcq�rkafpqro_ba�ql�^``ifj^qb�ql�

qeb�prodbov�ollj�clo�^mmolufj^qbiv� /� eo,� O^qp�tbob�mi^`ba�fk�^�pj^ii�^`ovif`�di^pp�

`e^j_bo�mobsflrpiv�cfiiba�tfqe�2#�fplciro^kb�fk�luvdbk*�^iiltfkd�clo�o^mfa�fkar`qflk�lc�

dbkbo^i�^kbpqebpf^�tfqe�jfkfj^i�pqobpp�lk�qeb�^kfj^i,� Prodf`^i�^kbpqebpf^�t^p�molar`ba�

tfqefk�6+/.�jfk�rpfkd�1,3#�fplciro^kb�fk�luvdbk,� Arofkd�prodbov*�^kbpqebpf^�t^p�

j^fkq^fkba�tfqe�0#�fplciro^kb�fk�luvdbk,� Il`^i�^kbpqebqf`�&Uvil`^fkb�Gbiiv8�0#�

ifal`^fkb�evaol`eilofab9�>pqo^Wbkb`^�@^k^a^�Fk`,�Jfppfpp^rd^*�Lkq,'�t^p�^mmifba�ql�qeb�

alop^i�proc^`b�lc�qeb�eb^a�moflo�ql�j^hfkd�^�jfaifkb�p`^imbi�fk`fpflk*�^ka�^ipl�ql�qfpprb�

prmboflo�ql�qeb�phrii�^cqbo�qeb�fk`fpflk�t^p�j^ab,� >kqboflo-mlpqboflo�&>M'�^ka�

jbaf^i-i^qbo^i�&JI'�pqboblq^uf`�`lloafk^qbp�tbob�q^hbk�fk�obi^qflk�ql�_obdj^*�^ka�

alop^i-sbkqo^i�&AS'�`lloafk^qbp�tbob�obi^qfsb�ql�qeb�phrii�proc^`b�^q�b^`e�fkgb`qflk�

il`^qflk,

Rpfkd�^�pqboblq^uf`^iiv�jlrkqba�bkdo^sfkd�`rqqbo�&0,2�jj�af^jbqbo'�&Clobalj�

Jlqlo9�Pqlbiqfkd�@l,�Fiifklfp*�RP>'�pj^ii�_roo�elibp*�`loobpmlkafkd�ql�^mmolmof^qb�

pqboblq^uf`�fkgb`qflk�`lloafk^qbp*�tbob�aofiiba�qeolrde�qeb�phrii�altk�ql�aro^�j^qbo,� >�

iLmi�pqboblq^uf`^iiv�jlrkqba�pvofkdb�&04�d^rdb'�&E^jfiqlk�@l,�Kbs^a^*�RP>'�t^p�

il^aba�tfqe�BQ+/�9�^q�b^`e�fkgb`qflk�pfqb�qeb�kbbaib�mlfkq�t^p�iltboba�ql�qeb�^mmolmof^qb�

abmqe�^ka�ibcq�rkafpqro_ba�fk�qeb�_o^fk�clo�/�jfk,� BQ+/�t^p�fkgb`qba�^q�^�o^qb�lc�/�mi-0jfk,
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tfqe�^�/�jfk�m^rpb�_bqtbbk�b^`e�mf,� >q�b^`e�pfqb*�^cqbo�qeb�cfk^i�mf�t^p�fkgb`qba*�qeb�

kbbaib�t^p�ibcq�rkafpqro_ba�clo�2�jfk�moflo�ql�_bfkd�piltiv�obqo^`qba�colj�qeb�_o^fk,�

Ob`q^i�qbjmbo^qrob�t^p�`ilpbiv�jlkfqloba�^ka�j^fkq^fkba�_bqtbbk�14Ñ@�+�16Ñ@�

qeolrdelrq�qeb�aro^qflk�lc�prodbov�rpfkd�^�qbjmbo^qrob�`lkqoliiba�eb^qfkd�m^a�&H^w�

@^k^a^�Fk`,�Jfiqlk�LK',� >q�qeb�`lk`irpflk�lc�prodbov*�qeb�p`^im�t^p�prqroba*�`ib^kba�

tfqe�3.#�bqe^kli*�^ka�qeb�fk`fpflk�pfqb�t^p�qob^qba�tfqe�il`^i�^kbpqebqf`,� O^qp�tbob�qebk�

obqrokba�ql�qebfo�eljb�`^db�^ka�^iiltba�ql�ob`lsbo�fk�qeb�prodbov�ollj,� Qeb�^j_fbkq�

qbjmbo^qrob�fk�qeb�eljb�`^dbp�t^p�j^fkq^fkba�^q�^mmolufj^qbiv�1.Ñ@�tfqe�qeb�rpb�lc�̂ �

eb^qfkd�m^a,� Tebk�^kfj^ip�e^a�ob`lsboba�colj�prodbov*�qeb�fk`fpflk�pfqb�t^p�^d^fk�

qob^qba�tfqe�il`^i�^kbpqebqf`�^ka�o^qp�tbob�obqrokba�ql�qeb�^kfj^i�`lilkv�ollj,� Tbfdeq+�

j^q`eba�pe^j+lmbo^qba�o^qp�ob`bfsba�qeb�p^jb�prodf`^i�mol`barob�rm�ql�^ka�fk`irafkd�qeb�

mi^`bjbkq�lc�qeb�kbbaib�fk�qeb�_o^fk*�^ka�tbob�^kbpqebqfwba�clo�qeb�p^jb�aro^qflk�^p�qeb�

fp`ebjf`�^kfj^ip,

0,2� ?be^sflro^i�Qbpqp

>ii�_be^sflro^i�qbpqfkd�t^p�`^oofba�lrq�fk�^�nrfbq�ollj�il`^qba�fk�qeb�^kfj^i�

eliafkd�c^`fifqv�&>kfj^i�Obplro`bp*�>qi^kqf`�Sbqbofk^ov�@liibdb',� ?bdfkkfkd�qtl�a^vp�

mlpq�^oofs^i�ql�qeb�^kfj^i�`lilkv�ollj*�o^qp�tbob�dbkqiv�e^kaiba�clo�^mmolufj^qbiv�/.�

jfk�b^`e�fk�loabo�ql�^``ifj^qb�qeb�o^qp�ql�qeb�bumbofjbkqbo�^ka�qeb�_be^sflro^i�qbpqfkd�

ollj,� Qefp�mol`bpp�t^p�obmb^qba�1�^aafqflk^i�qfjbp�arofkd�qeb� /.+/2�a^vp�moflo�ql�qeb�

`ljjbk`bjbkq�lc�prodbov,

-3



*&,&)� 7RcZT�;_bV\Z]S�FVRTYZ^X

Qtl�qbpqp�lc�_^pf`�&f,b,�rkphfiiba'�clobifj_�ob^`efkd�tbob�bjmilvba8�

q^bqfib+pqfjri^qba�clobifj_�mi^`fkd�&QCM'�^ka�sf_ofpp^b+pqfjri^qba�clobifj_�mi^`fkd�

&SCM',� O^qp�tbob�ebia�rkabo�qebfo�qlopl*�ifj_p�a^kdifkd�cobbiv�tfqe�qeb�bu`bmqflk�lc�qeb�

clobifj_�`lkqo^i^qbo^i�ql�qeb�clobifj_�ql�_b�qbpqba9�qefp�ifj_�t^p�dbkqiv�obpqo^fkba�_v�qeb�

bumbofjbkqbo,� Clo�QCM*�qeb�^kfj^i�t^p�piltiv�jlsba�i^qbo^iiv�qlt^oap�^�q^_ib�qlm�rkqfi�

qeb�afpq^i�mloqflk�lc�qeb�rkobpqo^fkba�clobifj_�`lkq^`qba�qeb�badb�lc�qeb�q^_ib,� Clo�SCM*�

qeb�o^q�t^p�dbkqiv�jlsba�fk�qeb�elofwlkq^i�mi^kb�qlt^oa�qeb�q^_ib�badb�rkqfi�qeb�sf_ofpp^b�

fmpfi^qbo^i�ql�qeb�rkobpqo^fkba�clobifj_�j^ab�`lkq^`q�tfqe�qeb�badb�lc�qeb�q^_ib,

>``ro^`v�t^p�abqbojfkba�_^pba�lk�qeb�krj_bo�lc�̀ loob`q�clobifj_�mi^`bjbkqp�

lrq�lc�3�^qqbjmqp�&f,b,�^�p`lob�lc�ê�/ë� clo�b^`e�`loob`q�mi^`bjbkq',� >qqbjmqp�qe^q�jfppba�qeb�

q^_ib�qlm�^ka-lo�tbob�abi^vba�clo�ilkdbo�qe^k�y�0�pb`lkap�^cqbo�clobifj_�lo�sf_ofpp^b�

`lkq^`q�tfqe�qeb�q^_ib�badb�tbob�`lrkqba�^p�c^fiba�clobifj_�mi^`bjbkqp�&f,b,�^�p`lob�lc�ê.ë�

t^p�dfsbk',� Qbpqfkd�t^p�mboclojba�arofkd�qeb�ifdeq�me^pb�fk�loabo�ql�obar`b�^kfj^i�

pqorddifkd,� Pmo^drb+A^tibv�o^qp�e^sb�_bbk�peltk�ql�e^sb�mllo�sfpr^i�^`rfqv�fk�dbkbo^i�

&f,b,�bpqfj^qba�^q�0.-/0..'�&Morphv�bq�^i,�0..0'9� qebv�obnrfob�^mmolufj^qbiv�1�eo�ql�

sfpr^iiv�^a^mq�ql�a^oh�`lkafqflkp*�^ka�qebv�^ob�rk^_ib�ql�sfpr^iiv�obdfpqbo�`lilop�fk�qeb�oba�

o^kdb�&?bek�bq�^i,�0..1',� Qerp*�o^qp�tbob�qbpqba�fk�qeb�a^oh�&_rq�rkabo�oba�ifdeq�

`lkafqflkp'�fk�loabo�ql�^_lifpe*�clo�^ii�mo^`qf`^i�mromlpbp*�qeb�mlqbkqf^i�fkcirbk`b�lc�sfpr^i�

fkmrq�lk�mi^`fkd,� Qeb�loabo�lc�qbpqfkd�t^p�rkfcloj�^`olpp�^ii�^kfj^ip8� fmpfi^qbo^i�SCM*�

fmpfi^qbo^i�QCM*�`lkqo^i^qbo^i�SCM*�`lkqo^i^qbo^i�QCM,� Qeobb�mo^`qf`b�pbppflkp�tbob�

`lkar`qba�tfqefk� /2�a^vp�lc�̂ kfj^i�^oofs^i�fk�loabo�ql�^``ifj^qb�o^qp�ql�qeb�j^kr^i�

j^kfmri^qflk�fjmlpba�_v�qeb�bumbofjbkqbo,� Mi^`fkd�^``ro^`v�t^p�cfopq�qbpqba
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^mmolufj^qbiv�02�eo�moflo�ql�prodbov,� Qeb�krj_bo�lc�mlpq+prodbov�qbpqfkd�a^vp�clo�

clobifj_�mi^`fkd�^``ro^`v�t^p�abmbkabkq�lk�qeb�m^oqf`ri^o�bumbofjbkq,� Pq^qfpqf`^i�

^k^ivpbp�tbob�`lkar`qba�lk�o^t�a^q^9�eltbsbo*�clo�pfjmif`fqv*�mi^`fkd�a^q^�fp�do^mef`^iiv�

mobpbkqba�&^ka�afp`rppba'�^p�mbo`bkq�^``ro^`v�clo�^ii�bumbofjbkqp�&b,d,�2.#�^``ro^`v�sp,

*&,&*�;_bV\Z]S�E_cdebR\�FVW\Vh

O^qp�tbob�prpmbkaba�_v�qeb�_^pb�lc�qeb�q^fi�^mmolufj^qbiv�3.�`j�^_lsb�

qeb�cillo�lc�qebfo�eljb�`^db�&ifa�objlsba'�clo�^mmolufj^qbiv�0�pb`lkap,� Fk�qeb�

`lkqo^ibpflk^i�clobifj_*�mlpqrob�t^p�bu^jfkba�clo�buqbkpflk�^q�qeb�pelriabo�&dob^qbo�qe^k�

7.Ñ'*�^aar`qflk�ql�qeb�qlopl*�lo�`lj_fkba�pelriabo�buqbkpflk�^ka�bi_lt�cibuflk�&obpriqfkd�

fk�obqo^`qflk�lc�qeb�m^t�ql�qeb�qlopl'*�^ii�fkaf`^qfsb�lc�abcf`fqp�fk�clobifj_�mlpqro^i�obcibu�

&CMO'�&?baboplk�bq�^i,� /764',� >�p`lob�lc�/� &f,b,�abcf`fq'�t^p�dfsbk�fc�̂ kv�lc�qeb�^_lsb�

_be^sflrop�tbob�l_pbosba*�^ka�^�p`lob�lc�.�&f,b,�kl�abcf`fq'�fc�_lqe�clobifj_p�buqbkaba�lrq�

qlt^oa�qeb�eljb�`^db�cillo,� >�pfkdib�p`lob�obcib`qfkd�aro^qflk�lc�mlpqro^i�obcibu�abcf`fq�

&tfqefk�qeb�prosfs^i�mbofla�lc�qeb�bumbofjbkq'�t^p�`^ibri^qba�clo�b^`e�o^q�arofkd�mlpq+

mobifjfk^ov�bumbofjbkq^qflk,� Qeobb�pbppflkp�tbob�`lkar`qba�tfqefk�/2�a^vp�lc�̂ kfj^i�

^oofs^i�fk�loabo�ql�obar`b�^kfj^i�pqorddifkd�arofkd�qbpqfkd,� >mmolufj^qbiv�02e�moflo�ql�

prodbov*�o^qp�tbob�qbpqba�clo�^pvjjbqofbp�fk�CMO,� Qeb�krj_bo�lc�mlpq�prodbov�qbpqfkd�

a^vp�t^p�abmbkabkq�lk�qeb�m^oqf`ri^o�bumbofjbkq,

*&,&+�;_bV\Z]S�G_]Rd_cV^cRdZ_^

Ql�qbpq�clo�^pvjjbqofbp�fk�clobifj_�plj^qlpbkplov�crk`qflk�^�jlafcfba�

sbopflk�lc�qeb�qo^afqflk^i�^aebpfsb�objls^i�&f,b,� pqf`hv+q^mb'�qbpq�t^p�bjmilvba�&Prdeorb�

bq�^i,�0..4',� O^qp�tbob�ibcq�rkafpqro_ba�fk�qebfo�eljb�`^db�clo�y/.�jfk�_bclob�qbpqfkd,
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Pj^ii�pqofmp�&,53`j�u�3`j'�lc�i^_lo^qlov�q^mb�&QfjbJba*�FI*�RP>'�tbob�`i^pmba�^olrka�

qeb�afpq^i�mloqflk�lc�qeb�clobifj_,� Clobifj_p�tbob�qbpqba�fkafsfar^iiv�lk�b^`e�qof^i,� >�

pq^qflk^ov�qfjbo�t^p�rpba�ql�`lrkq�altk�^�1.�pb`�qof^i�tefib�qeb�bumbofjbkqbo�rpba�^�

e^ka+ebia*�nrfbq�pqlm�t^q`e�ql�ob`loa�qeb�qfjb�pmbkq�^qqbkafkd�ql�qeb�q^mb�arofkd�qeb�qof^i,�

?be^sflrop�pr`e�^p�_fqfkd�^ka-lo�`i^tfkd�^q�qeb�q^mb*�^p�tbii�^p�sfdlolrp�pe^hfkd�lc�qeb�

q^mba�ifj_*�tbob�`lkpfaboba�fkaf`^qfsb�lc�m^vfkd�^qqbkqflk�ql�qeb�clobfdk�pqfjrirp,�

Cliiltfkd�qeb�cfopq�qof^i*�^�pb`lka�qof^i�t^p�`lkar`qba�lk�qeb�lmmlpfqb�clobifj_,� O^qp�

tbob�qebk�ibcq�^ilkb�fk�qebfo�eljb�`^db�clo�+/.�jfk,� Pr_pbnrbkqiv*�b^`e�ifj_�t^p�

fkafsfar^iiv�qbpqba�^d^fk*�_rq�fk�obsbopb�loabo,� Qeb�loabo�lc�ifj_�qbpqfkd�t^p�_^i^k`ba�

tfqefk�b^`e�dolrm,

>pvjjbqov�p`lobp�tbob�`^i`ri^qba�_v�^sbo^dfkd�qfjb�^qqbkaba�ql�qeb�pqfjrif�clo�

qeb�`lkqo^ibpflk^i�ifj_�^ka�afsfafkd�qefp�s^irb�fkql�qeb�^sbo^db�lc�qfjb�^qqbkaba�ql�qeb�

pqfjrif�clo�qeb�fmpfibpflk^i�ifj_�&Prdeorb�bq�^i,�0..4',� >�p`lob�lc�/� bnr^qbp�ql�`ljmibqb�

pvjjbqov�_bqtbbk�fmpfi^qbo^i�^ka�`lkqo^i^qbo^i�^qqbka^k`b*�^ka�^�p`lob�lc�.�abjlkpqo^qbp�

`ljmibqb�^pvjjbqov�&f,b,�kl�^qqbka^k`b�ql�qeb�pqfjrirp�lk�qeb�`lkqo^i^qbo^i�clobifj_9�crii�

fmpfi^qbo^i�_f^p',� Qbpqfkd�t^p�`^oofba�lrq�arofkd�qeb�a^oh�me^pb,� Qtl�^``ifj^qflk�

pbppflkp�tbob�`lkar`qba�tfqefk�5�a^vp�moflo�ql�prodbov*�^ka�^mmolufj^qbiv�02�e�moflo�ql�

prodbov�o^qp�tbob�cfopq�qbpqba�clo�^pvjjbqofbp�lk�qefp�qbpq,� Qbpqfkd�t^p�obmb^qba�lk�a^v� /*�

1*4*� /.*�^ka� /2�mlpq+prodbov,

*&,&,� ;_bV\Z]S�E_cdebR\%B_d_b�Ge``_bd

>kfj^ip�tbob�qbpqba�clo�ifj_�mobcbobk`b�^ka�qebfo�^_fifqv�ql�prmmloq�tbfdeq�

lk�bfqebo�clobifj_�_v�rpfkd�qeb�P`e^iiboq�@vifkabo�Qbpq�&P`e^iiboq�bq�^i,�0...',� O^qp�tbob�

mi^`ba�fkpfab�^�`ib^o*�lmbk+bkaba�^`ovif`�di^pp�`vifkabo�&1.`j�u�0.`j'�^ka�^iiltba�ql

20



ob^o�rm�^ka�mi^`b�qebfo�clobm^tp�lk�qeb�`vifkabo�t^ii� /3�qfjbp,� >�@lilo�@LJP�`^jbo^�

&Pqo^qbdf`�Sfpq^�@lom,�J^ohe^j�LK'�t^p�pq^qflkba�^_lsb�qeb�qlm�lc�qeb�`vifkabo�ql�

ob`loa�clobm^t�rp^db�arofkd�qeb�fkfqf^i�ob^o�ql�qeb�`vifkabo�t^ii�^ka�arofkd�bumilo^qlov�

_be^sflro�&f,b,�t^ii�pqbmmfkd'�_bqtbbk�ob^op,� Rpfkd�^�SEP�sfabl�bafqlo�&M^k^plkf`�

@^k^a^�Fk`,*�Jfppfpp^rd^�LK'�tfqe�pilt�jlqflk�`^m^_fifqv*�qeb�krj_bo�lc�clobifj_�t^ii�

`lkq^`qp�&pfkdib+ifj_�`lkq^`qp�^ka�_fi^qbo^i�ifj_�`lkq^`qp'�rpba�clo�mlpqro^i�prmmloq�tbob�

`lrkqba�clo�b^`e�qof^i*�^ka�qeb�mbo`bkq^db�lc�̂ pvjjbqov�lc�pfkdib�ifj_�`lkq^`qp�

X&fmpfi^qbo^i-fmpfi^qbo^i�)�`lkqo^i^qbo^i'�u� /..'�^p�tbii�^p�qeb�mbo`bkq^db�lc�_fi^qbo^i� ifj_�

`lkq^`qp� X&_fi^qbo^i-&fmpfi^qbo^i�)�`lkqo^i^qbo^i�)�_fi^qbo^i'�u� /..Z�tbob�`^i`ri^qba�

&?fbj^phfb�bq�^i,�0..2',� Pifafkd�lo�ptfmfkd�jlqflkp�lc�qeb�m^t�^ilkd�qeb�`vifkabo�t^ii�lo�

_ofbc�pq^__fkd�jlqflkp�tbob�klq�`lkpfaboba�^p�clobifj_�`lkq^`qp�obmobpbkq^qfsb�lc�

mlpqro^i+jlqlo�bumilo^qlov�prmmloq*�^ka�qerp�tbob�klq�`lrkqba,� Tfqefk�5�a^vp�moflo�ql�

prodbov*�qtl�pbppflkp�tbob�`lkar`qba�fk�loabo�ql�^``ifj^qb�o^qp�ql�_bfkd�mi^`ba�fkpfab�qeb�

`vifkabo,� >mmolufj^qbiv�02�e�moflo�ql�prodbov�o^qp�tbob�cfopq�qbpqba�clo�^pvjjbqofbp�lk�

qefp�qbpq,� Qbpqfkd�t^p�obmb^qba�lk�a^v� /*�1*�4*� /.*�^ka� /2�mlpq�prodbov,� Qbpqfkd�t^p�

`^oofba�lrq�arofkd�qeb�a^oh�me^pb,

0,3� ?las�Tbfdeq

?lav�tbfdeq�t^p�q^hbk�^p�^�jb^prob�lc�dbkbo^i�mevpf`^i�absbilmjbkq,� >ii�o^qp�

tbob�tbfdeba�lk�^�pq^ka^oa�i^_�^kfj^i�p`^ib�&P^oqlofrp�@^k^a^�Fk`,�Jfppfpp^rd^�LK'*�

il`^qba�fk�qeb�^kfj^i�`lilkv�ollj,� >ii�tbfdefkd�lc�̂ kfj^ip�l``rooba�arofkd�qeb�ifdeq�

me^pb,� >kfj^ip�tbob�cfopq�tbfdeba�^mmolufj^qbiv�5.�jfk�moflo�ql�prodbov�^ka�bsbov�a^v
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qebob^cqbo�^q�olrdeiv� /48..eo*�rkqfi�brqe^kfwba,

0,4� Efpqlildv

Arofkd�mobifjfk^ov�bumbofjbkq^qflk*�pbsbo^i�efpqlildf`^i�^mmol^`ebp�tbob�

rqfifwba,� Jbqelap�qe^q�tbob�dbkbo^iiv�bjmilvba�lo�e^a�^�hbv�`lkqof_rqflk�ql�molql`li�

absbilmjbkq�^ob�abq^fiba�_bilt,

0,.&)�7bRZ^�FV]_fR\

Rmlk�`ljmibqflk�lc�b^`e�bumbofjbkq�o^qp�tbob�abbmiv�^kbpqebqfwba�tfqe�

2,3#�fplciro^kb�^ka�o^mfaiv�ab`^mfq^qba,� ?o^fkp�tbob�nrf`hiv�objlsba9�mlpq+jloqbj�

efpqlildv�t^p�`lkqfkdbkq�lk�qeb�pb`qflkfkd�^ka�pq^fkfkd�jbqela�&abq^fiba�_bilt',

*&.&*�;ZhRdZ_^$� GVTdZ_^Z^X$� R^U�GdRZ^Z^X

J^qofu�pb`qflkfkd�^ka�qofmebksi�q}qo^wlifrj�`eilofab�&QQ@'�pq^fkfkd

Fjjbaf^qbiv�rmlk�objls^i*�_o^fkp�tbob�mi^`ba�fk�`efiiba�^oqfcf`f^i�`bob_o^i�

pmfk^i�cirfa�&^@PC'�&`ljmlpfqflk�fk�jJ8�K^@i*� /239�H@i*�0,39�@^@if*�0,39�K^E,M* . *� /,09�

K^ii@Lp*�049�Jd@if*� /,19�dir`lpb*� /.9�mE�5,2,'�&mob+bufpqfkd�i^_�molql`li',� ?o^fkp�tbob�

qebk�mlpfqflkba�fk�^�`efiiba�j^qofu�&Wfsf`�Fkpqorjbkqp,�M>*�RP>'�^ka�pif`ba�fkql�qbk�/jj�

`lolk^i�pb`qflkp,� ?^pba�lk�obpriqp�colj�^�pj^ii�bumbofjbkq�&3�^kfj^ip'�qe^q�bjmilvba�

.,.3#*�.,3#*� /,.#*�^ka�0,.#�lc�QQ@�afpplisba�fk�melpme^qb�_rccboba�p^ifkb�&M?P'*�

fkafsfar^i�pb`qflkp�tbob�pr_jbodba�fk�1,3� mf�lc�/#�QQ@�^q�ollj�qbjmbo^qrob�clo�23�

jfkrqbp�&f,b,�qeb�lmqfj^i�pq^fkfkd�m^o^jbqbop�abqbojfkba�colj�qeb�pj^ii�pqrav',� Pb`qflkp�

tbob�pr_pbnrbkqiv�qo^kpcbooba�ql�cloj^ifk�cfiiba�&1,3� mf'�tbii�mi^qbp�^ka�pqloba�^q�2Ñ@�clo�

^mmolufj^qbiv�02�eo,
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Sf_o^qljb�pb`qflkfkd�^ka�`obpsi�sflibq�pq^fkfkd

Telib�_o^fkp�tbob�cfuba�fk�03.ji�lc�/.#�melpme^qb�_rccboba�kbrqo^i�cloj^ifk�clo�

5+/.�a^vp,� ?bqtbbk�^mmolufj^qbiv�>M�)2,.�jj�^ka�+0,.�jj�&obi^qfsb�ql�_obdj^'*�

`lolk^i�pb`qflkp�tbob�`rq�^q�^�qef`hkbpp�lc�/3.mj�rpfkd�^�Sf_o^qljb�/...�mirp�

&Sf_o^qljb�@l,�Pq,�Ilrfp*�RP>',� Pb`qflkp�tbob�pifab�jlrkqba�^ka�pq^fkba�rpfkd�.,/#�

`obpvi�sflibq�&mE�2,.5',� Bsbov�2(�pb`qflk�&4..mj�^m^oq'�t^p�rpba�clo�bpqfj^qflk�lc�

fkc^o`q�slirjb�&Epr�^ka�Glkbp�0..4',

0,5� Bpqfj^qflk�lc�Fkc^o`q

Pifabp�tfqe�`obpvi�sflibq�pq^fkba�pb`qflkp�tbob�mi^`ba�lk�^�pq^ka^oa�ifdeq_lu�^ka�

melqldo^meba�tfqe�^�@^klk�BLP�AP4.2/� &afdfq^i'�tfqe�/6+33jj�ibkp�c-1,3+3,4�rpfkd�)5�

`ilpb+rm�cfiqbop�&@^klk�@^k^a^�Fk`,�Jfppfpp^rd^*�LK'�tef`e�t^p�pb`robiv�pq^qflkba�lk�^�

qofmla,� Afdfq^i�melqldo^mep�lc�b^`e�pb`qflk�tbob�qebk�^ppbppba�clo�fkc^o`q�a^j^db�rpfkd�

Fj^db�G�plcqt^ob�&Fj^db�G*�K^qflk^i�Fkpqfqrqbp�lc�Eb^iqe',� Lk�b^`e�`lolk^i�pb`qflk*�

^_kloj^i�`biiri^o�jlomelildv�&f,b,� i^`h�lc�Kfppi�pq^fkfkd*�bu`bppfsb�^``rjri^qflk�lc�te^q�

^mmb^oba�ql�_b�`biip�`lkq^fkfkd�peorkhbk*�a^ohbkba�kr`ibf*�lo�^�`ljmibqb�^_pbk`b�lc�

qfpprb'�t^p�abifkb^qba�^p�a^j^dba�_o^fk�qfpprb,� ?^pba�lk�qefp�sfpr^i�^ppbppjbkq*�qeb�

ibpflk�^ob^�t^p�jb^proba�_v�j^kr^iiv�lrqifkfkd�qeb�_loabo�lc�qeb�fkc^o`q,

QQ@�pq^fkba�pb`qflkp�tbob�p`^kkba�rpfkd�^�@^klk�@^klp`^k�Ifab�7.�ci^q+_ba�

p`^kkbo�&@^klk�@^k^a^�Fk`,�Jfppfpp^rd^*�LK'�^q� /0..amf,� P`^kkba�fj^dbp�tbob�qebk�

^ppbppba�clo�fkc^o`q�a^j^db�rpfkd�Fj^db�G�plcqt^ob,� Lk�b^`e�`lolk^i�pb`qflk*�qeb�^ob^�lc
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_o^fk�qfpprb�fk�tef`e�QQ@�t^p�klq�obar`ba�ql�^�abbm�cloj^w^k�&bu`irafkd�klk+^mmif`^_ib�

tefqb�j^qqbo'�t^p�abifkb^qba�^p�a^j^dba�qfpprb�^ka�jb^proba,

Clo�_lqe�pq^fkfkd�jbqelap*�slirjb�lc�_o^fk�fkgrov�t^p�bpqfj^qba�_v�prjjfkd�qeb�

^ob^�lc�a^j^dba�qfpprb�ob`loaba�colj�b^`e�pif`b�^ka�jriqfmivfkd�qe^q�s^irb�_v�qeb�

afpq^k`b�_bqtbbk�qeb�jb^proba�pif`bp�&Pt^kplk�bq�^i,� /77.',� Tebk�^mmif`^_ib*�^ob^�lc�

a^j^db�^q�fkafsfar^i�pqboblq^uf`�ibsbip�t^p�mobpbkqba�fk�loabo�ql�fiirpqo^qb�qeb�

fkabmbkabk`b�lc�qeb�olpq^i+`^ra^i�buqbkq�lc�̀ loqf`^i�^ka�pqof^q^i�fkgrov�^p�tbii�^p�ql�

`ljm^ob�dolrmp�^ka�afccbobkq�bumbofjbkq^i�m^o^afdjp�lk�qebpb�jb^probp,� Fq�t^p�

`lk`iraba*�^�moflof*�qe^q�^kfj^ip�tfqe�qlq^i�fkc^o`qp�_bvlka�0�pq^ka^oa�absf^qflkp�colj�qeb�

jb^k�lc�qebfo�dolrm�tlria�_b�abbjba�lrqifbop�^ka�bu`iraba�colj�qeb�bumbofjbkq�

&Pebphfk�0..2',� Pbb�fkafsfar^i�bumbofjbkqp�clo�croqebo�abq^fip,

0,6� Jloq^ifqs�^ka�Pr``bpp�O^qbp

Jloq^ifqv�o^qbp�tbob�`^i`ri^qba�clo�b^`e�dolrm�fk�b^`e�bumbofjbkq�&dfsbk�^p�#�

jloq^ifqv'�^p�tbii�^p�clo�b^`e�bkqfob�bumbofjbkq,� Clo�^ii�dolrmp�qe^q�afa�klq�ob`bfsb�

kbrolmolqb`qfsb�aordp*�pr``bpp�o^qbp�tbob�`^i`ri^qba�^p�cliiltp8� &#�prosfs^i�u�#prosfslop�

tfqe�abcf`fq'-��..�&Tfkaib�bq�^i,�0..4',� >kfj^ip�qe^q�prosfsba�qeb�aro^qflk�lc�qeb�

bumbofjbkq�^ka�abjlkpqo^qba�^q�ib^pq�^k�6.#�obar`qflk�fk�clobifj_�mi^`fkd�^``ro^`v�

&`lj_fkba�^sbo^db�clo�_lqe�mi^`fkd�qbpqp'�lkb�a^v�mlpq+sboprp�mob+prodbov�tbob�

`lkpfaboba�prosfslop�tfqe�abcf`fq,� Pe^j�`lkqolip�^ka�^kfj^ip�qe^q�tbob�^mmolmof^qbiv�

objlsba�colj�bumbofjbkq^qflk�tbob�klq�fk`iraba�fk�qebpb�`^i`ri^qflkp,� Ifhbtfpb*�qeb�

krj_bo�lc�̂ kfj^ip�obmloqba�ql�_b�rpba�&qeb�obmloqba�^"�albp�klq�fk`irab�^kfj^ip�tef`e
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afba�mobj^qrobiv�lo�qelpb�qe^q�tbob�objlsba�colj�qeb�pqrav�&lo�m^oqf`ri^o�qbpqp',� Pbb�

fkafsfar^i�bumbofjbkqp�clo�croqebo�abq^fip,

0,7� Pq^qfpqf`^i�>k^ispfp

?lav�tbfdeq�^ka*�tebk�fkaf`^qba*�_be^sflro^i�a^q^�tbob�^k^ivwba�rpfkd�dbkbo^i�

ifkb^o�jlabip�clo�qtl+t^v�obmb^qba�jb^probp�^k^ivpfp�lc�s^of^k`b�&>KLS>'�clo�j^fk�

bccb`qp�lc�Dolrm*�A^v*�^ka�Dolrm�_v�A^v�fkqbo^`qflkp,� Qeb�pmebof`fqv�^pprjmqflk�t^p�

jb^proba�rpfkd�J^r`eivëp�Qbpq9�tebk�qeb�pmebof`fqv�^pprjmqflk�t^p�sfli^qba*�qeb�

Ervke+Cbiaq�qbpq�t^p�rpba�ql�`loob`q�clo�qefp�sfli^qflk�&Pebphfk�0..2',� Pfkdib�p`lobp�

dfsbk�clo�aro^qflk�lc�crk`qflk^i�fjm^fojbkq�lk�qeb�CMO�qbpq�tbob�^k^ivwba�rpfkd�lkb+t^v�

>KLS>,� Bpqfj^qflkp�lc�̀ loqf`^i*�pqof^q^i*�^ka�qlq^i�fkc^o`q�slirjb�tbob�^k^ivwba�rpfkd�

lkb+t^v�>KLS>,� Fc�̂ �dolrm�bccb`q�t^p�obsb^iba�clo�`loqf`^i�^ka-lo�pqof^q^i�fkc^o`q�

slirjb*�qebk�qeb�^ob^�lc�qeb�fkc^o`q�^q�fkafsfar^i�pqboblq^uf`�ibsbip�t^p�^ppbppba�rpfkd�

lkb+t^v�>KLS>�fk�loabo�ql�bu^jfkb�dolrm�afccbobk`bp�fk�qeb�m^qqbok�lc�fp`ebjf`�

a^j^db�ql�qeb�_o^fk,� Eljldbkbfqv�lc�s^of^k`b�t^p�^ppbppba�cliiltfkd�rkfs^of^qb�

>KLS>�tfqe�Ibsbkbëp�Qbpq�lc�Bnr^ifqv�lc�Boolo�S^of^k`bp,� Tebk�fkaf`^qba*�Cfpeboëp�

Ib^pq�Pfdkfcf`^kq�Afccbobk`b�Qbpq�clo�mlpq�el`�jriqfmib�`ljm^ofplkp�t^p�rpba�ql�bir`fa^qb�

tef`e�dolrmp�afccboba�colj�b^`e�lqebo,

Qeb�m^o^jbqof`�pq^qfpqf`^i�qob^qjbkq�lc�ifhb�a^q^�fp�`lkpfpqbkq�tfqe�mobsflrp�pqrafbp�

&>ahfkp�bq�^i,�0..29�Ebtibqq�^ka�@lo_bqq�0..49�Epr�^ka�Glkbp�0..4',� Fk�`^pbp�tebob�

m^o^jbqof`�qbpqp�tbob�klq�^mmif`^_ib�&f,b,�mobifjfk^ov�CMO�a^q^'*�qeb�@ef+Pnr^ob�qbpq�clo�

fkabmbkabk`b�t^p�rpba,� >ii�a^q^�tbob�^k^ivwba�rpfkd�qeb�`ljmrqbo�plcqt^ob�Pq^qfpqf`^i
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M^`h^db�clo�qeb�Pl`f^i�P`fbk`bp�&PMPP�clo�Tfkaltp�sbopflk�/3*�PMPP�Fk`,*�RP>',� >ii�

obpriqp�^ob�mobpbkqba�^p�qeb�jb^k�ä�qeb�pq^ka^oa�boolo�lc�qeb�jb^k�&PBJ',� Qeb�^�moflof�R�

ibsbi�t^p�pbq�^q�.,.3�clo�^ii�`ljm^ofplkp,
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-(*�GbU\Y]Y^Qbi�=h`UbY]U^dQdY_^4�<UfU\_`Y^W�Q^�=J'+�D_TU\�_V�K``Ub�=hdbU]Ydi�

A]`QYb]U^d�Y^�Idb_[U

1,/� Fkqolar`qflk

1,/,/� Bkalqebifk+/8�Jb`e^kfpj�lc�S^pl`lkpqof`qflk

Bkalqebifk+/� fp�^�sbov�mlqbkq�s^pl`lkpqof`qlo*�^_lrq�qbk�qfjbp�jlob�pl�qe^k�lqebo�

`ljjlk�s^pl`lkpqof`qlop�&b,d,� pvjm^qeljfjbqf`p*�^kdflqbkpfk�FF*�^ka�s^plmobppfk'�

&V^k^dfp^t^�bq�^i,� /766',� Qeb�mob`fpb�jb`e^kfpj�_v�tef`e�BQ+/� fkar`bp�^k�

fkqo^`biiri^o�obpmlkpb�ib^afkd�ql�s^pl`lkpqof`qflk�obj^fkp�pljbte^q�rk`ib^o�&J^p^hf�

0..29�P`efkbiif�0..4',� Eltbsbo*�BQ+/� _fkafkd�ql�s^p`ri^o�=J9�ob`bmqlop�e^p�_bbk�

peltk�ql�`^rpb�^�qo^kpfbkq�fk`ob^pb�fk�qeb�fkqo^`biiri^o�`lk`bkqo^qflk�lc�cobb�@̂ [ [�flkp�arb�

ql�^`qfs^qflk�lc�melpmelifm^pb�@*�cliiltba�_v�^�prpq^fkba�fk`ob^pb�qe^q�obpriqp�colj�@̂ [ [�

fkciru�colj�qeb�buqo^`biiri^o�pm^`b�sf^�=J9�ob`bmqlo+jbaf^qba�lmbkfkd�lc�S>@@p�&Jft^�

bq�^i,� /7779�Q^hrt^�bq�^i,� /77.',� @^i`frj�bibs^qflk�tfqefk�qeb�s^p`ri^o�pjllqe�jrp`ib�

`biip�fkar`bp�s^pl`lkpqof`qflk�qeolrde�qeb�_fkafkd�lc�cobb�@^[[�ql�`^ijlarifk�fk�qeb�

`vqlpli*�clojfkd�^�`ljmibu�qe^q�qebk�_fkap�jvlpfk�ifdeq+be^fk�hfk^pb�tef`e*�fk�^k�

bkbodv+abmbkabkq�j^kkbo*�riqfj^qbiv�fkarbbp�qbkpflk�fk�qeb�jrp`ib�sf^�qeb�fkfqf^qflk�lc�

`olpp+_ofadb�^`qfsfqv�&S^kabo�bq�^i,�0../',� Qeb�obpriq�fp�^�`lkqfkrlrp�`lkqo^`qflk�lc�qeb�

s^p`ri^o�pjllqe�jrp`ib�qfpprb�&J^p^hf�0..2',
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1,/,0� Bkalqebifk+/� Fkgb`qflkp8�Bccb`q�lc�Alp^db�lk�Il`^i�@bob_o^i�?illa�Cilt

Bkalqebifk+/� fkar`bp�`lkqo^`qfib�obpmlkpbp�fk�qeb�s^p`ri^qrob�qe^q�^ob�

`e^o^`qbofpqf`^iiv�ilkd�i^pqfkd�^ka�obpfpq^kq�ql�t^pe�lrq�&V^k^dfp^t^�bq�^i,� /766',� Qeb�

obar`qflk�fk�_illa�cilt�cliiltfkd�BQ+/�jf`olfkgb`qflk�fp�o^mfa�^ka�pbsbob*�_rq�klq�

fjjbaf^qb9�fq�q^hbp�_bqtbbk�3+0.�jfkrqbp�^cqbo�fkgb`qflk�ql�fkfqf^qb�&Crub�bq�^i,� /7759�

J^`o^b�bq�^i,� /7719�Kfhlils^�bq�^i,�0..7',

@bob_o^i�_illa�cilt�ibsbip�tfqefk�^�il`^ifwba�^ob^�lc�_o^fk�^cqbo�afob`q*�jriqfmib�

jf`olfkgb`qflkp�lc�BQ+/� ql�qe^q�pmb`fcf`�il`^ib�e^sb�klq�_bbk�buqbkpfsbiv�pqrafba,�

Klkbqebibpp*�^�cbt�pqrafbp�e^sb�q^hbk�pr`e�jb^probjbkqp�afob`qiv�tfqefk�^ob^p�lc�qeb�

`loqbu�^ka-lo�pqof^qrj�ql�_b�jf`olfkgb`qba�tfqe�BQ+/� &Crub�bq�^i,� /7709�Crub�bq�^i,� /7759�

Rbhf�bq�^i,� /7719�Tfkaib�bq�^i,�0..4',� Qebpb�pbib`q�pqrafbp�molsfab�pljb�fkpfdeq�fkql�qeb�

^jlrkq�lc�BQ+/� kbbaba�ql�l``irab�qeb�il`^i�`bob_o^i�s^p`ri^qrob�^ka�j^fkq^fk�qefp�

lbbirpflk�^q�fp`ebjf`�ibsbip�clo�^k�^abnr^qb�^jlrkq�lc�qfjb�&f,b,�bklrde�ql�molar`b�

mboj^kbkq�qfpprb�a^j^db',

Fk�e^ilqe^kb�^kbpqebqfwba*�j^ib�PA�o^qp*�Crub�^ka�`liib^drbp�&/770'�bu^jfkba�

qeb�bccb`qp�lc�fkqo^pqof^q^i�fkgb`qflk�lc�BQ+/� lk�il`^i�pqof^q^i�_illa�cilt,� Obpriqp�colj�qefp�

pqrav�abjlkpqo^qba�qe^q�BQ+/� &64.mjli�afpplisba�fk� Fmi�lc�̂ @PC'�molar`ba�

^mmolufj^qbiv�^�4.#�obar`qflk�fk�pqof^q^i�_illa�cilt�obi^qfsb�ql�`lkqoli*�tef`e�t^p�

l_pbosba�tfqefk�0.�jfkrqbp�^ka�i^odbiv�j^fkq^fkba�qeolrdelrq�qeb�1�eo�l_pbos^qflk�

mbofla�&2.#�obar`qflk�_v�1�eo',� Qefp�alp^db�lc�BQ+/� molar`ba�`lkpfpqbkq�pqof^q^i�ibpflkp�

&Crub�bq�^i,� /770',� Pfjfi^o�obpriqp�tbob�dbkbo^qba�_v�Rbhf�^ka�`liib^drbp�&/771'�rpfkd�

^k�^ijlpq�fabkqf`^i�molql`li,� Jf`olfkgb`qflkp�lc�BQ+/� &2.mjli-mi�^ka�2..mjli-mi*
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afpplisba�fk�/�m,/�lc�̂ @PC'�afob`qiv�ql�qeb�colkql+m^ofbq^i�`loqbu�obar`ba�il`^i�_illa�cilt�

fk�e^ilqe^kb�^kbpqebqfwba*�j^ib�PA�o^qp�&Crub�bq�^i,� /775'9�eltbsbo�^�`lk`bkqo^qflk�lc�

2.mjli-mi�t^p�jfkfj^iiv�bccb`qfsb�`ljm^oba�ql�^�`lk`bkqo^qflk�lc�2..mjli-mi�&y�03#�

obar`qflkp�fk�_illa�cilt�clo�23+4.�jfk�sp�y6.#�obar`qflk�clo�^q�ib^pq�1�eo,'�&Crub�bq�^i,�

/775',� Fk�qefp�pqrav*�BQ+/� abifsboba�^q�2..mjli-mi�obpriqba�fk�`loqf`^i�ibpflkp�qe^q�tbob�

^mmolufj^qbiv�2.#�i^odbo�qe^k�qelpb�molar`ba�tfqe�2.mjli-mi�&Crub�bq�^i,� /775'*�

^iqelrde�_lqe�`lk`bkqo^qflkp�tbob�obmloqba�ql�molar`b�sbov�pj^ii�ibpflkp�&y1� ^ka�3jj['�

&Crub�bq�^i,� /775',

Rpfkd�e^ilqe^kb�^kbqebqfwba*�j^ib�Ilkd+Bs^kp�ellaba�o^qp*�Tfkaib�^ka�

`liib^drbp�&0..4'�bjmilvba�^�jriqf+fkgb`qflk�^mmif`^qflk�lc�BQ+/� &0�`loqf`^i�fkgb`qflkp�lc�

2..mjli-mi*�0mf�slirjb-fkgb`qflk9� /� pqof^q^i�fkgb`qflk�lc�bnr^i�`lk`bkqo^qflk�^ka�slirjb'�

ql�qeb�clobifj_�`loqbu�^ka�i^qbo^i�pqof^qrj,� Qerp*�^�qlq^i�lc�02..mjli�lc�BQ+/� fk�4mi�lc�

p^ifkb�t^p�fkgb`qba�ql�qeb�_o^fk�fk�qefp�pqrav,� ?^pbifkb�ibsbip�lc�̂ _plirqb�`bob_o^i�_illa�

cilt�tbob�^mmolufj^qbiv�03.ji-/..d-jfk�clo�^ii�jb^probjbkq�mlfkqp�&Tfkaib�bq�^i,�

0..4',� A^q^�obsb^iba�qe^q�qefp�^mmol^`e�obar`bp�_illa�cilt�ql�<�3.ji-/..d-jfk�fk�_o^fk�

proolrkafkd�qeb�pqof^q^i�fkgb`qflk�clo�^mmolufj^qbiv�1�eo*�^cqbo�tef`e�fq�do^ar^iiv�obqrokp�

ql�_^pbifkb�_v�26�eo,� ?illa�cilt�fk�_o^fk�afob`qiv�proolrkafkd�`loqf`^i�fkgb`qflk�pfqbp�&f,b,�

qeb�prpmb`qba�`lob'�t^p�^ipl�obar`ba�ql�qefp�ibsbi*�_rq�clo�02�eo�^ka�t^p�pqfii�_bilt�

_^pbifkb�^q�26�eo�&y6.ji-/..d-jfk�^q�26�eo'�&Tfkaib�bq�^i,�0..4',� I^qbo^i�`loqbu�

proolrkafkd�qeb�`loqf`^i�fkgb`qflk�pfqbp�buef_fqba�^�pfjfi^o�fkfqf^i�obar`qflk�_rq�lkiv�

j^fkq^fkba�qefp�ab`ob^pb�clo�1�eo9�do^ar^i�obmbocrpflk�ql�_^pbifkb�t^p�pbbk�lsbo�26�eo�

&prddbpqfkd�qeb�bufpqbk`b�lc�̂ �mbkrj_o^',� Qeb�^rqelop�obmloq�qe^q�qefp�BQ+/� molql`li�

`lkpfpqbkqiv�obpriqba�fk�efpqlildf`^i�a^j^db�ql�qeb�`loqbu�^ka�alopli^qbo^i�pb`qlo�lc�qeb

3/



pqof^qrj�&Tfkaib�bq�^i,� 0..4'

1,/,1� Bumbofjbkq^i�Ifqbo^qrob8�Pqboblq^uf`�@loobi^qbp�lc�Clobifj_�Obmobpbkq^qflk�fk�qeb�

O^q�?o^fk

Qeb�o^q�clobifj_�`loqbu*� ifhb�jlpq�lqebo�_lav�m^oq�obmobpbkq^qflkp*�fp�m^oqfqflkba�

fkql�jlqlo�^ka�pbkplov�obdflkp,� Il`^qba�fk�qeb�do^kri^o�`loqbu*� fp�^k�^ob^�lc�qe^q�`lkq^fkp�

krjbolrp�pj^ii�ob`bmqfsb�cfbiap�qe^q�obmobpbkq�qeb�clobifj_�plj^qlpbkplov�^ob^9�

pqboblq^uf`^iiv�pfqr^qba�tfqefk�y�>M�)0,.�jj�ql�+/,.�jj�^ka�JI�ä1,6�jj�ql�ä3,.�jj�

&mlpqbofloiv'�^ka�JI�ä2,0�jj�ql�ä3,.�jj�&^kqbofloiv'�&@e^mmfk�^ka�Ifk� /7629�E^ii�^ka�

Ifkaelij� /7529�M^ufklp�^ka�T^qplk�0..59�Objmib�bq�^i,�0..1',� Jbaf^iiv�^ag^`bkq�ql�

qefp�pbkplov�^ob^�ifbp�^�pbkplofjlqlo�lsboi^m�obdflk�&f,b,�b^`e�`loqf`^i�`lirjk�tfqefk�qefp�

^ob^�`lkq^fkp�_lqe�^�do^kri^o�i^vbo�tfqe�pj^ii�`rq^kblrp�ob`bmqfsb�cfbiap�^ka�^�i^odb�

mvo^jfa^i-jlqlo�i^vbo'9� il`^qba�_bqtbbk�y�>M�)/,3�jj�ql�.,.�jj�^ka�JI�ä0,7�jj�ql�

ä2,0�jj�&Alklderb�^ka�Tfpb� /7609�E^ii�^ka�Ifkaelij� /752',� Jbaf^i�^ka�^kqboflo�ql�

qefp�lsboi^m�wlkb�fp�^�i^odb*�mobaljfk^qbiv�jlqlo�obmobpbkq^qflk�lc�qeb�clobifj_�clrka�

tfqefk�y�>M�)0,6�jj�ql�)/,3�jj�^ka�JI�ä/,6�jj�ql�ä2,0�jj*�^p�tbii�^p�y�>M�)/,3�

jj�ql�.,.�jj�^ka�JI�ä/,6�jj�ql�ä0,7�jj�&Alklderb�^ka�Tfpb� /7609�Dfl^kkf�^ka�

I^j^o`eb� /7639�E^ii�^ka�Ifkaelij�/7529�Kb^cpbv�^ka�Pfbsboq�/7609�Kb^cpbv�bq�^i,� /7649�

O^j^k^qe^k�bq�^i,�0..4',� @liib`qfsbiv*�qebpb�1� pr_+obdflkp�^ob�obcbooba�ql�^p�qeb�`^ra^i�

clobifj_�obdflk�&@CI'�&?^oqe�bq�^i,� /77.9�Kb^cpbv�^ka�Pfbsboq� /760',� >�afpqfk`q*�bkqfobiv�

jlqlo�obdflk�+�qeb�olpqo^i�clobifj_�obdflk�&OCI'�+�e^p�_bbk�peltk�ql�bufpq�tfqefk�qeb�

colkq^i�`loqbu9�pfqr^qba�_bqtbbk�y�>M�)2,.�jj�ql�)0,6�jj�^ka*�^q�jlpq*�JI�ä/,3�jj�ql
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ä1,3�jj�&Kb^cpbv�^ka�Pfbsboq� /7609�Kb^cpbv�bq�^i,� /7649�Dfl^kkf�^ka�I^j^o`eb� /7639�

O^j^k^qe^k�bq�^i,�0..4',

Fq�fp�ab_^q^_ib�tebqebo�qeb�OCI�^ka�@CI�^ob�^�`lkqfkrlrp�^k^qljf`^i�pqor`qrob�lo�

pfjmiv�`lkqfdrlrp�ql�b^`e�lqebo�^k^qljf`^iiv,� Jloblsbo*�_^pba�lk�qeb�qvmbp�lc�clobifj_�

jlsbjbkq�bslhba�pr_pbnrbkq�ql�bib`qof`^i�pqfjri^qflk�tfqefk�qebpb�^ob^p*�qeb�@CI�j^fkiv�

bif`fqp�dolpp�jlsbjbkqp�lofdfk^qfkd�colj�qeb�pelriabo�^ka-lo�bi_lt*�tebob^p�qeb�OCI�

^ijlpq�bu`irpfsbiv�molar`bp�jlob�cfkb�jlsbjbkqp�lc�qeb�tofpq�^ka�afdfqp�&Kb^cpbv�bq�^i,�

/7649�O^j^k^qe^k�bq�^i,�0..4',� Cfk^iiv*�^ka�fjmloq^kqiv*�qeb�pqboblq^uf`�il`^qflk�lc�_lqe�

clobifj_�^ob^p�afob`qiv�`loobi^qbp�tfqe�qeb�^k^qljf`^i�il`^qflk�lc�sbov�abkpb�m^q`ebp�lc�

obqoldo^abiv�i^_biba�`loqf`lpmfk^i�kbrolkp�qe^q�molgb`q�ql�qeb�`bosf`^i�bki^odbjbkq�

&Alklderb�^ka�Tfpb� /7609�Kb^cpbv�^ka�Pfbsboq� /760',� Cfdrob�1,/� fiirpqo^qbp�qeb�dbkbo^i�

pqboblq^uf`�`lloafk^qbp�clo�b^`e�lc�qeb�^_lsb�abp`of_ba�clobifj_�`loqf`^i�^ob^p,
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?obdj^

Olpqo^i�Clobifj_�Obdflk

>kqboflo�Jlqlo�Clobifj_�>ob^

Pbkplofjlqlo�Lsboi^m�Wlkb

Plj^qlpbkplov�Clobifj_�>ob^

@^ra^i�Clobifj_�Obdflk

jj

Cfdrob�1,/,� Dbkbo^i�pqboblq^uf`�`lloafk^qbp�^ppl`f^qba�tfqe�afccbobkq�clobifj_�
`loqf`^i�^ob^p,� Cfdrob�`ob^qba�_v�>kaobt�Erjb�rpfkd�Jf`olplcq�Tloaá�̂ ka�
M^fkqá,� >�`lkpbos^qfsb�^a^mq^qflk�_^pba�lk�qeb�`liib`qfsb�bu^jfk^qflk�lc�̂ ii�
mr_if`^qflkp�`fqba�^_lsb�tfqefk�qefp�pb`qflk,

Qeb�pqof^qrj�&lo�`^ralmrq^jbk'�fp�_bifbsba�ql�e^sb�1�j^fk�cfj`qflk^i�afsfpflkp�

jlqlo*�^ppl`f^qfsb*�^ka�ifj_f`�&Tefqb�0..7',� Qefp�afsfpflk^i�kljbk`i^qrob�fp�_^pba�lk�

qeb�p`fbkqfcf`�`lk`bmq�qe^q�`loqf`lpqof^q^i�fkkbos^qflk�lod^kfwbp�qeb�crk`qflk�lc�qeb�

pqof^qrj�&?oltk�bq�^i,� /7769�?oltk�^ka�Pe^om� /7739�B_o^efjf�bq�^i,� /7709�B_o^efjf+
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D^fi^oa�bq�^i,� /7729�Tefqb�0..7',� Fk�o^qp*�qeb�jlqlo�afsfpflk�fp�i^odbiv�^k^qljf`^iiv�

j^mmba�ql�qeb�alopli^qbo^i�pb`qlo�lc�qeb�pqof^qrj�&?oltk�bq�^i,� /7769�B_o^efjf�bq�^i,

/770',� Qefp�^pmb`q�lc�qeb�`^ralmrq^jbk�ob`bfsbp�^�i^odb�^jlrkq�lc�lod^kfwba�fkmrq�colj�

_lqe�pbkplov�^ka�jlqlo�`loqbu�pr_pbosfkd�qeb�ifj_p�^ka�sf_ofpp^b�&?oltk�bq�^i,� /7769�

?oltk�^ka�Pe^om� /7739�B_o^efjf�bq�^i,� /7709�B_o^efjf+D^fi^oa�bq�^i,� /772',� Obd^oafkd�

pqboblq^uf`�mi^`bjbkq�tfqefk�qeb�alopli^qbo^i�pb`qlo�lc�qeb�pqof^qrj*�fq�e^p�_bbk�

al`rjbkqba�qe^q�clobifj_�obmobpbkq^qflk�fp�jlpq�moljfkbkq�^kqboflo�ql�_obdj^*�_bqtbbk�y�

>M�)/,4�jj�ql�.,.�jj�^ka�JI�ä1,.�ql�ä3,.*�vbq�^`qfs^qflk�m^qqbokp�^ob�pbbk�qeolrdelrq�

jr`e�lc�qeb�olpqo^i+`^ra^i�buqbkq�lc�qeb�i^qbo^i�pqof^qrj�&?oltk�bq�^i,� /7769�?oltk�^ka�

Pe^om� /7739�@el�^ka�Tbpq� /7759�B_o^efjf�bq�^i,� /7709�B_o^efjf+D^fi^oa�bq�^i,� /772',�

Cfdrob�1,0�abmf`qp�qeb�dbkbo^i�qboofqlov�lc�qeb�alopli^qbo^i�pqof^qrj*�fiirpqo^qba�^q�>M�ä/,.�

jj,� >ii�qldbqebo*�qeb�ifqbo^qrob�abq^fiba�^_lsb�pbosbp�^p�^�s^ir^_ib�bumbofjbkq^i�

obplro`b�clo�pqrafbp�tef`e�^fj�ql�molar`b�fp`ebjf`�a^j^db�ql�clobifj_�pbkplofjlqlo�

_o^fk�^ob^p�fk�loabo�ql�dbkbo^qb�^``bmq^_ib�ibsbip�lc�_be^sflro^i�fjm^fojbkq,
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>YWebU�-(,(�Dbkbo^i�pqboblq^uf`�`lloafk^qbp�^ppl`f^qba�tfqe�qeb�qboofqlov�lc�qeb�
alopli^qbo^i�pqof^qrj,� @lloafk^qbp�lk�qeb�v+^ufp�_bdfk�^q�+ �2,.�jj�_b`^rpb�qebv�^ob�
obi^qfsb�ql�phrii�proc^`b,�Cfdrob�`ob^qba�_v�>kaobt�Erjb�rpfkd�Jf`olplcq�Tloaá�̂ ka�
M^fkqá,�>a^mqba�colj�cfdrobp�mobpbkqba�fk�?oltk�^ka�Pe^om� /773�^ka�B_o^efjf�bq�^i,�
/770,

1,/,2� Bumbofjbkq^i�Rpb�lc�qeb�BQ+/�Jlabi

Qeb�BQ+/�jlabi*�obi^qfsb�ql�jlob�qo^afqflk^i�jlabip�lc�cl`^i�fp`ebjf^*�fp�^k�

rkabopqrafba�jbqela�clo�fkar`fkd�bumbofjbkq^i�pqolhb,� Klkbqebibpp*�pbsbo^i�

fksbpqfd^qlop�e^sb�bs^ir^qba�qeb�BQ+/�jlabi�lk�fqp�^_fifqv�ql�dbkbo^qb�mboj^kbkq�

efpqlildf`^i�a^j^db�ql�clobifj_�obdflkp�lc�qeb�_o^fk�^ka�molar`b�fjm^fojbkq�lc�clobifj_�

crk`qflk�lk�^�krj_bo�lc�bpq^_ifpeba�pbkplofjlqlo�qbpqp�&>ahfkp�bq�^i,�0..29�Dfijlro�bq�^i,�

0..29�Dfrif^kf�bq�^i,�0..59�Ebtibqq�^ka�@lo_bqq�0..49�Irhb�bq�^i,�0..29�J^ialk^al�bq�^i,

34



0..69�Tfkaib�^ka�@lo_bqq�0..3',� Eltbsbo*�kl�prodf`^i�pq^ka^oa�`roobkqiv�bufpqp�clo�qeb�

BQ+/�jlabi,� Pbsbo^i�i^_p�e^sb�rqfifwba�afpqfk`q�BQ+/� fkgb`qflk�molql`lip�ql�molar`b�

fp`ebjf`�a^j^db�ql�clobifj_�obdflkp�lc�qeb�_o^fk�&>ahfkp�bq�^i,�0..29�Dfijlro�bq�^i,�

0..29�Ebtibqq�^ka�@lo_bqq�0..4',� Qerp*�fq�fp�^k�fjmloq^kq�bumbofjbkq^i�^fj�ql�molsfab�

croqebo�bsfabk`b�obd^oafkd�qeb�^mmolmof^qb�prodf`^i�^mmif`^qflk�lc�qefp�jlabi�clo�pqolhb�

obpb^o`e,

1,/,3�Lsbo^ii�Dl^i�lc�Mobifjfk^os�Bumbofjbkq^qflk

Qeb�mofj^ov�dl^i�lc�mobifjfk^ov�bumbofjbkq^qflk�t^p�ql�absbilm�^k�BQ+/�jlabi�

qe^q�molar`ba�ob^plk^_iv�pq^_ib�&f,b,� pfwb�^ka�il`^qflk'�rkfi^qbo^i�fp`ebjf`�ibpflkp�ql�qeb�

clobifj_�pbkplofjlqlo�`loqbu�^ka�alopli^qbo^i�pqof^qrj�^p�tbii�^p�rkfi^qbo^i�crk`qflk^i�

clobifj_�fjm^fojbkqp�`e^o^`qbofwba�_v�^�jb^pro^_ib�ob`lsbov�mbofla,� Lk`b�

^``ljmifpeba*�qefp�jlabi�t^p�ql�_b�bjmilvba�fk�qeb�abcfkfqfsb�kbrolmolqb`qflk�

bumbofjbkq�rpfkd�^�`lksbkqflk^i�^mmol^`e�ql�qeb�_il`h^ab�lc�KJA>�ob`bmqlo+jbaf^qba�

bu`fqlqluf`fqv�Z^�fZf_&

1,/,4�Fkfqf^i�>qqbjmqp�tfqe�^�Jriqf+fkgb`qflk�BQ+/� Molql`li

>�jriqf+fkgb`qflk�^mmol^`e�t^p�rqfifwba�arb�ql�qeb�obmloqba�^_fifqv�lc�qefp�jbqela�
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>YWebU�-(/(� @ljm^ofplk�lc�jb^k�&ä�P,B,J,'�clobifj_�mi^`fkd�^``ro^`v�mob�^ka�
lsbo�1�a^vp�mlpq�prodbov�^jlkd�BQ+/� dolrmp,�@lkqo^i^qbo^i�^ka�fmpfi^qbo^i�q^`qfib+�
pqfjri^qba�mi^`fkd�&qlm'9�@lkqo^i^qbo^i�^ka�fmpfi^qbo^i�sf_ofpp^b+pqfjri^qba�mi^`fkd�
&_lqqlj',

>iqelrde�afccbobk`bp�_bqtbbk�BQ+/� dolrmp�tbob�klq�pfdkfcf`^kq�lk�_be^sflro^i�

jb^probp*�pljb�^aafqflk^i�l_pbos^qflkp�tbob�klqba,� Qeb�abdobb�lc�CMO�fjm^fojbkq�t^p�

^_lsb�4.#�&f,b,� prccf`fbkq�abcf`fq'�clo�^ii�dolrmp�&Q^_ib�FS',� >ii�dolrmp�`lkpfaboba*�

`lkqo^i^qbo^i�clobifj_�mi^`fkd�^``ro^`v�t^p�obar`ba�ql�^mmolufj^qbiv�<�2.#�lsbo�qeb�1�

a^vp�mlpq+prodbov�&f,b,� prccf`fbkq�abcf`fq'�&Cfdrob�1,3',� @lksbopbiv*�fmpfi^qbo^i�fjm^fojbkq
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lk�q^`qfib+pqfjri^qba�mi^`fkd�_be^sflro�t^p�o^ob*�tefib�fmpfi^qbo^i�fjm^fojbkq�lk�

sf_ofpp^b+pqfjri^qba�mi^`fkd�t^p�dbkbo^iiv�jlob�moljfkbkq,� Cfk^iiv*�clo�^ii�dolrmp*�

fmpfi^qbo^i�clobifj_�abcf`fqp�tbob�`e^o^`qbofwba�_v�^�`lkpfpqbkq�fjmolsbjbkq�fk�

mbocloj^k`b*�tfqe�^�qbkabk`v�ql�bfqebo�ob^`e�lo�^mmol^`e�mob+prodbov�ibsbip�_v�1�a^vp�

mlpq+prodbov�&Cfdrob�1,3',

+&*&+&+� B_bdR\Zdi�FRdVc�R^U�B_UV\�GeTTVcc

Qeb�jloq^ifqv�o^qb�clo�qeb�qlq^i�bumbofjbkq�t^p�.#,� Qeb�jlabi�pr``bpp�

o^qbp�clo�qeb�obpmb`qfsb�2..mjli-mi�&1�mf'*�2..mjli-mi�&3�mf'*�^ka�0..mjli-mi�&3�mf'�dolrmp�

tbob�66#*� /..#*�^ka�53#,�Qeb�mlliba�pr``bpp�o^qb�t^p�66#�&pbb�pb`qflk�0,6�clo�abq^fip�

mboq^fkfkd�ql�jloq^ifqv�^ka�jlabi�pr``bpp�o^qb�`^i`ri^qflkp',

1,0,2� @lk`irafkd�Obj^ohp

Qeb�mofj^ov�cfkafkdp�lc�qefp�mobifjfk^ov�bumbofjbkq�tbob�clro+clia,� Cfopq*�qeb�

pj^iibo�slirjbp�lc�fkgb`qba�BQ+/� dbkbo^iiv�molar`ba�lkiv�jfia�ibsbip�lc�ef+ebjfpmebof`�

fp`ebjf`�_o^fk�a^j^db�^ka�qvmf`^iiv�vfbiaba�fmpfi^qbo^i�clobifj_�mi^`fkd�abcf`fqp�lc�lkiv�

jfia�ql�jlabo^qb�j^dkfqrab�^ka�aro^qflk,� Qebpb�^ob�p^ifbkq�l_pbos^qflkp�clo�0�j^fk�

ob^plkp8� /'�a^j^db�ql�qeb�`lkqo^i^qbo^i�ebjfpmebob�j^v�_b�afccf`riq�ql�nr^kqfcv�&^ka�qerp�

`lkqoli�clo'�pfk`b�fq�^mmb^oba�ql�obpriq�fk�lmqf`^iiv�pr_qib�absf^qflkp�colj�kloj^i�pq^fkfkd�

fkqbkpfqv�&mboplk^i�i^_lo^qlov�bumbofbk`b'*�^ka�0'�^aafqflk^i�_be^sflro^i�qbpqp�ql�_b�

fk`lomlo^qba�fk�pr_pbnrbkq�bumbofjbkq^qflk�afob`qiv�obiv�lk�qeb�bubjmifcf`^qflk�lc�

^pvjjbqof`^i�clobifj_�_be^sflro�clo�qeb�^mmolmof^qb�fkqbomobq^qflk�lc�a^q^�&P`e^iiboq�bq�^i,�

0...9�Prdeorb�bq�^i,�0..4',� Pb`lkaiv*�q^hfkd�^ii�c^`qlop�fkql�`lkpfabo^qflk*�qebpb�a^q^
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prddbpq�qe^q�qeb�BQ+/� fkgb`qflk�molql`li�lc�2..mjli-mi�&3mf'�j^v�_b�qeb�jlpq�fab^i�

jbqela�qbpqba�rm�ql�qefp�mlfkq�lc�bumbofjbkq^qflk*�dfsbk�qe^q�qefp�dolrm�abjlkpqo^qba�

`lkqo^i^qbo^i�clobifj_�fjm^fojbkq�qe^q�t^p�j^ohba�fk�abdobb�^ka�aro^qflk�&pbb�Q^_ib�FS*�

Cfdrob�1,3'*�^ka�e^a�^�jlabi�pr``bpp�o^qb�lc�/..#,� Qefoa*�qebpb�obpriqp�fjmiv�qe^q�^�

`lk`bkqo^qflk�lc�2..mjli-mi�j^v�_b�obnrfoba�ql�molar`b�`lkpfpqbkq�fp`ebjf`�ibpflkp�^ka�

clobifj_�_be^sflro^i�abcf`fqp�fk�qefp�jlabi9�qerp*�BQ+/� fkgb`qba�^q�^�`lk`bkqo^qflk�lc�

2..mjli-mi�t^p�`lkpfaboba�^k�^mmolmof^qb�bumbofjbkq^i�s^of^_ib�ql�j^fkq^fk�qeolrdelrq�

croqebo�bumbofjbkq^qflk,� Cfk^iiv*�^ka�jlpq�fjmloq^kqiv*�qefp�bumbofjbkq�rk`lsboba�qe^q�

qeb�i^qbo^i�pqboblq^uf`�mi^`bjbkq�lc�qeb�pb`lka�`loqf`^i�fkgb`qflk�t^p�ifhbiv�qeb�mofj^ov�

`^rpb�lc�qeb�fk`lkpfpqbk`v�fk�ibpflk�il`^qflk�&afp`rppba�_bilt',

>iqelrde�qeb�2..mjli-mi�&3mf'�^ka�2..mjli-mi�&1�mf'�dolrmp�^mmb^oba�ql�e^sb�

fjmolsba�ibpflk�obmolar`f_fifqv�`ljm^oba�ql�qeb�0..mjli-mi�&3mf'�dolrm�&f,b,� pbb�P,B,J,�

s^irbp�fk�Q^_ib�FF'*�qebpb�dolrmp�tbob�pqfii�j^ohba�_v�`lkpfabo^_ib�s^of^_fifqv�fk�`loqf`^i�

ibpflk�buqbkq,� Qefp�fp�^k�fjmloq^kq�l_pbos^qflk�_b`^rpb�^abnr^qb�ibpflk�obmolar`f_fifqv�fp�

`or`f^i�clo�kbrolmolqb`qflk�pqrafbp�&Pe^ohbv�^ka�?rq`ebo�/773',� Fk�qeb�mobpbkq�pqrav*�

abpmfqb�^�afp`obm^k`v�fk�jb^k�s^irbp�clo�`loqf`^i�ibpflk�slirjb�lc�y�1.#�&pbb�Q^_ib�FF'*�

^ka�^�ob^plk^_ib�ã�lc�6�&Jlv^kls^�bq�^i,�0..5^9�LëKbfii�bq�^i,�0...^9�Pe^ohbv�bq�^i,� /7729�

Pe^ohbv�^ka�?rq`ebo�/773'*�dolrmp�tbob�c^o�colj�_bfkd�pfdkfcf`^kqiv�afccbobkq�!E�;�.,3/6�

clo�`loqf`^i�fkc^o`q�slirjb'�qerp�prddbpqfkd�qe^q�qeb�jlabi�s^of^_fifqv�t^p�qll�molklrk`ba�

ql�abqb`q�^kv�dolrm�afccbobk`bp�arofkd�pr_pbnrbkq�bumbofjbkq^qflk�&f,b,�mlpq+mobifjfk^ov�

pqrafbp',� Tfqe�obpmb`q�ql�ibpflk�m^qqbok*�qefp�s^of^_fifqv�t^p�`e^o^`qbofwba�_v�

^mmolufj^qbiv�e^ic�lc�̂ ii�^kfj^ip�qbpqba�abjlkpqo^qfkd�buqbkpfsb�a^j^db�^ilkd�jr`e�lc�

qeb�olpqo^i+`^ra^i�mi^kb�lc�qeb�i^qbo^i�pbkplov�`loqbu*�obd^oaibpp�lc�qeb�slirjb�lo
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`lk`bkqo^qflk�lc�BQ+/� fkgb`qba�&pbb�Cfdrob�1,1*�qlm�olt*�clo�fiirpqo^qflk�lc�buqbkpfsb�

a^j^db�ql�qeb�i^qbo^i�`loqbu�fk�^ii�dolrmp',

Fk�qeb�o^q�_o^fk*�pr_pbnrbkq�ql�_o^k`efkd�colj�qeb�`ljjlk�`^olqfa�^oqbov*�qeb�

jfaaib�`bob_o^i�^oqbov�buqbkap�rm�qeb�sbkqo^i+i^qbo^i�^pmb`q�lc�qeb�bloqbu�^q�^mmolufj^qbiv�

)/,.�jj�^kqboflo�colj�_obdj^*�tebob�fq�qebk�buqbkap�jriqfmib�_o^k`ebp�lc�fqp�ltk�^`olpp�

qeb�olpqo^i*�jfaaib*�^ka�`^ra^i�^pmb`qp�lc�qeb�i^qbo^i�`loqbu*�riqfj^qbiv�qbojfk^qfkd�fk�

jvof^a�bka+^oqboflibp�qe^q�mbocrpb�jr`e�lc�qeb�jbaf^i�alop^i�proc^`b�lc�qeb�_o^fk�&M^ufklp�

0..29�krjbolrp�mboplk^i�l_pbos^qflkp�lc�fkq^`q�o^q�_o^fkp�fk�qeb�i^_lo^qlov',� Qebobclob*�

abpmfqb�^``ro^qbiv�`bkqbofkd�qeb�pb`lka�`loqf`^i�ibpflk�tfqefk�qeb�pbkplofjlqlo�lsboi^m�

wlkb�lc�qeb�@BI*�fq�t^p�pmb`ri^qba�qe^q�qeb�fkgb`qflk�`lloafk^qbp�tbob�qll�i^qbo^i*�mlppf_iv�

obpriqfkd�fk�qeb�fkgb`qba�BQ+/� l``irafkd�i^odb�_o^k`ebp�lc�qeb�J@>�ql�s^ovfkd�abdobbp�fk�

pljb�^kfj^ip*�qerp�molar`fkd�ibpflkp�qe^q�tbob�rm�ql� /.�clia�i^odbo�qe^k�qelpb�qe^q�e^a�

jlob�jbaf^i�a^j^db�tfqefk�qeb�p^jb�dolrm,� Qeb�_o^k`efkd�^o`efqb`qrob�lc�qeb�J@>�fp�

rkfnrb�^jlkd�fkafsfar^i�o^qp�&M^ufklp�0..29�mboplk^i�l_pbos^qflkp�fk�qeb�i^_lo^qlov',�

Qerp*� fc�qeb�fkgb`qflk�pfqb�t^p�fkabba�qeb�`lkclrkafkd�c^`qlo*� fq�fp�klq�promofpfkd�qe^q�lkiv�

^_lrq�e^ic�lc�qeb�^kfj^ip�peltba�pr`e�buqbkpfsb�fp`ebjf`�a^j^db�ql�qeb�i^qbo^i�`loqbu,

Fk�loabo�ql�`loob`q�qefp�prpmb`qba�fpprb*�^�pj^ii�pqrav�t^p�bjmilvba�rpfkd�^�molqlbli�sbov�

pfjfi^o�ql�qeb�2..mjli-mi�&3mf'�dolrm,
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1,1� Mobifjfk^ov�Bumbofjbkq�08�Bu^jfkfkd�qeb�Rqfifqv�lc�̂ k�BQ+/� Molql`li�clo�Molar`fkd�

Fpli^qba�A^j^db�ql�Clobifj_�?o^fk�Obdflkp�^ka�@lkqo^i^qbo^i�Clobifj_�Fjm^fojbkq�lk�^�

S^ofbqv�lc�Pbkplofjlqlo�Qbpqp

1,1,/� Pqrav�L_gb`qfsb

Qeb�l_gb`qfsb�lc�qefp�mobifjfk^ov�pqrav�t^p�ql�^slfa�qeb�i^odb�afp`obm^k`fbp�fk�

fkc^o`q�pfwb�l_pbosba�fk�Mobifjfk^ov�bumbofjbkq� /� &qelrdeq�ql�_b�qeb�obpriq�lc�rkfkqbkaba�

i^odb�^oqbof^i�l``irpflk�fk�pljb�^kfj^ip'�_v�rqfifwfkd�^k�BQ+/� prodf`^i�molql`li�pfjfi^o�ql�

qeb�jbqela�abbjba�jlpq�c^slo^_ib�colj�Mobifjfk^ov�bumbofjbkq� /� &L,Pmi�t^p�^aaba�ql�

bke^k`b�a^j^db�ql�@BI'�_rq�tfqe�^�pb`lka�`loqf`^i�fkgb`qflk�qe^q�t^p�.,5�jj�jlob�

jbaf^i,� ?^pba�lk�^ii�lc�qeb�^_lsb�l_pbos^qflkp�colj�Mobifjfk^ov�bumbofjbkq� /� &^ka�

b^oifbo�i^_�tloh'*�qefp�kbt�molql`li�t^p�abbjba�ifhbiv�ql�pr_pq^kqf^iiv�fjmolsb�rmlk�qefp�

cfk^i*�hbv�bumbofjbkq^i�_^oofbo,� Qerp*�^q�qefp�grk`qrob*�fq�t^p�`lkpfaboba�^mmolmof^qb�ql�

croqebo�`e^o^`qbofwb�lro�jlabi�_v�fkfqf^qfkd�^�ilkdbo�prosfs^i�mbofla�qe^q�fk`iraba�^�jlob�

buqbkpfsb�_^qqbov�lc�clobifj_�_be^sflro^i�qbpqp,

1,1,0�Jbqelap�^ka�J^qbof^ip

+&+&*&)� GebXVbi�R^U�:h`VbZ]V^dR\�8_^UZdZ_^c

Bkalqebifk+/� &2..mjli-mi'�t^p�afpplisba�fk�pqbofib�E[L�^ka�jf`olfkgb`qba�

ql�qeb�clobifj_�pbkplofjlqlo�`loqbu�^ka�alopli^qbo^i�pqof^qrj,� Qtl�`loqf`^i�fkgb`qflkp�

^ka�lkb�pqof^q^i�fkgb`qflk�tbob�^ajfkfpqboba,� Pqboblq^uf`�fkgb`qflk�`lloafk^qbp�tbob8
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`loqf`^i� /'�>M�)0,.*�JI�+0,7*�AS*�+0,39�`loqf`^i�0'�>M�)/,.*�JI�+0,7*�AS�+0,39� pqof^q^i�

>M�).,7*�JI�+1,4*�AS�+4,.,� Fk�qeb�Bkalqebifk+/� dolrm�&k�;�3'�BQ+/�t^p�jf`olfkgb`qba�fk�

^�slirjb�lc�0mi*�0,3mi*�^ka� Fmi�clo�bloqf`^i� /*�`loqf`^i�0*�^ka�qeb�pqof^q^i�fkgb`qflk*�

obpmb`qfsbiv,� Pe^j+lmbo^qba�o^qp�&k�;�1'�pbosba�^p�`lkqolip,� Clo�croqebo�abq^fip�pbb�

pb`qflk�0,1,

++&*&*� 7VYRfZ_ebR\�HVcdZ^X�R^U�7_Ui�KVZXYd�BVRcebV]V^dc

@lkqfkdbkq�lk�qeb�bufpqbk`b�lc�̂ k�bkarofkd�_be^sflro^i�abcf`fq�molcfib*�clo�

qefp�fkfqf^i�ilkdbo+qboj�prosfs^i�bumbofjbkq�fq�t^p�ab`faba�^�moflof�qe^q�o^qp�tlria�_b�

qbpqba�clo�^�jfkfjrj�lc�0�tbbhp�mlpq+prodbov�^ka�mlppf_iv�qebob^cqbo�rkqfi�ob`lsbov�ql�

mob+prodbov�ibsbip�t^p�obfkpq^qba�lo�`ilpb�ql�obfkpq^qba,� ?be^sflro^i�a^q^�tbob�q^iifba�

qeolrdelrq�qeb�`lropb�lc�qeb�bumbofjbkq�pl�qe^q�qeb�bumbofjbkqbo�`lria�j^hb�^�plrka�

ab`fpflk�obd^oafkd�qeb�`bpp^qflk�lc�_be^sflro^i�qbpqfkd,� >kfj^ip�tbob�qbpqba�lkb�a^v�

moflo�ql�prodbov�^ka�bsbov�a^v�^cqbo�prodbov�clo�/6�a^vp�lk�qbpqp�lc�sf_ofpp^b+�^ka�q^`qfib+�

pqfjri^qba�clobifj_�mi^`fkd�^p�tbii�^p�qeb�clobifj_�mlpqro^i�obcibu�qbpq,� >kfj^ip�tbob�

qbpqba�lkb�a^v�moflo�ql�prodbov*�^ka�lk�a^v�/*�1*�4*� /.*�^ka� /2�mlpq+prodbov�clo�

mbocloj^k`b�lk�qeb�P`e^iiboq�`vifkabo�qbpq�^ka�^�jlafcfba�sbopflk�lc�qeb�^aebpfsb�

objls^i�qbpq�&pbb�pb`qflkp�0,2�+ �0,2,2',� >kfj^ip�tbob�tbfdeba�moflo�ql�prodbov�^ka�bsbov�

a^v�^cqbo�prodbov�clo�qeb�aro^qflk�lc�qeb�bumbofjbkq,� Clo�croqebo�abq^fip�pbb�pb`qflk�0,3,

+&+&*&+� =Zcd_\_Xi�R^U�>^WRbTd�:cdZ]RdZ_^

Kfkbqbbk�a^vp�mlpq+prodbov*�_o^fkp�tbob�objlsba�^ka�fjjbaf^qbiv�mi^bba�

fk�/..ji�lc�̂ @PC�^ka*�tfqelrq�abi^v*�cobpe�_o^fk�qfpprb�t^p�pb`qflkba�fkql�3..mj�

`lolk^i�pb`qflkp�rpfkd�^�Sf_o^qljb� /...�Mirp,� >p�tfqe�mobsflrp�mobifjfk^ov�bumbofjbkqp�

`lolk^i�pb`qflkp�tbob�ql�_b�pq^fkba�tfqe�QQ@�clo�fkc^o`q�^k^ivpfp,� E^osbpqba�_o^fkp�colj
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^kfj^ip�qe^q�rkabotbkq�pe^j�prodbov�tbob�pb`qflkba�^ka�pq^fkba�^mmolmof^qbiv9�eltbsbo*�

qeb�fkfqf^i�1�_o^fkp�colj�o^qp�fk�qeb�BQ+/� dolrm�tbob�rk^_ib�ql�_b�^``ro^qbiv�pb`qflkba�&lo�

nr^kqfcfba'�arb�ql�molklrk`ba�qfpprb�afpfkqbdo^qflk*�^ka�qb`ekf`^i�boolo,� Eltbsbo*�_v�qefp�

mlfkq�fk�qfjb*�qeb�bumbofjbkqbo�t^p�^abmq�^q�fabkqfcvfkd�qeb�dbkbo^i�il`^ib�lc�qeb�clobifj_�

pbkplofjlqlo�`loqbu�^p�tbii�^p�sfpr^iiv�ob`ldkfwfkd�qeb�_^pf`�il`^qflk�^ka�buqbkq�lc�qeb�

`loqf`^i�ibpflkp�rmlk�_o^fk�objls^i�colj�qeb�phrii,� Fk�cobpe�rkpq^fkba�_o^fkp*�ibpflkba�

qfpprb�`lkpfpqbkqiv�^mmb^op�bfqebo�^p�^�a^ohbkba�`^sfqv�&qvmf`^iiv�^q�qeb�`bkqbo�lc�fp`ebjf`�

a^j^db'�^ka-lo�^k�^ob^�lc�m^iilo�obi^qfsb�ql�fkq^`q�_o^fk�qfpprb,� Qebpb�sfpr^i�l_pbos^qflkp�

^ob�`ljjbkqba�lk�fk�pb`qflk�1,1,1,/� _bilt,

1,1,1�Obpriqp

+&+&+&)� 8_bdZTR\�AVcZ_^�DScVbfRdZ_^c

Sfpr^i�bpqfj^qflkp�prddbpqba�qe^q�^ii�lc�qeb�BQ+/� o^qp�e^a�prccf`fbkq�

fp`ebjf`�a^j^db�ql�qeb�clobifj_�pbkplofjlqlo�`loqbu*�tfqe�0�lc�qeb�3�abjlkpqo^qfkd�te^q�

^mmb^oba�ql�_b�jfia+jlabo^qb�a^j^db�lc�pbkplov�`loqbu�i^qbo^i�ql�qeb�clobifj_�pbkplov�

`loqbu*�_rq�pqfii�`lkq^fkba�tfqefk�qeb�abpfoba�pqboblq^uf`�>M�o^kdb�&y�)1,3�ql�.,.'�&f,b,�klq�

pmob^afkd�ql�qeb�m^ofbq^i�^ka�l``fmfq^i�`loqf`bp�^p�pbbk�fk�mobsflrp�mobifjfk^ov�

bumbofjbkqp',� Lsbo^ii*�qeb�l_pbos^qflkp�^mmb^oba�ql�obcib`q�lkb�lc�qeb�mofj^ov�^fjp�lc�

mobifjfk^ov�bumbofjbkq^qflk�+ �ob^plk^_iv�`lkq^fkba�^ka�^abnr^qb�fp`ebjf`�a^j^db�ql�

qeb�clobifj_�pbkplofjlqlo�`loqbu,� Cfdrob�1,4�fiirpqo^qbp�QQ@�pq^fkba�&3..mj�qef`hkbpp'�

pb`qflkp�colj�lkb�lc�qeb�fkfqf^i�sf_o^qljb+pb`qflkba�_o^fkp�&qfpprb�prccbop�colj�pljb
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jb`e^kf`^i�qb^ofkd'�lc�̂ k�BQ+/� o^q�`ljm^oba�ql�^�sf_o^qljb+pb`qflkba�_o^fk�colj�^�pe^j

o^q,
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>YWebU�-(0(� @ljm^ofplk�lc�QQ@�pq^fkba�`lolk^i�pb`qflkp�&3..mj'�_bqtbbk�^k�
BQ+/� prodbov�o^q�^ka�pe^j�`lkqoli�o^q*�q^hbk�colj�qeb�^ob^�lc�jlpq�`lk`bkqo^qba�
a^j^db�pbbk�fk�qeb�BQ+/� o^q,�Klqb�qeb�fp`ebjf`�a^j^db�fpli^qba�ql�clobifj_�
obmobpbkq^qflk�^ob^p,� Peloq�&qlm'�^oolt�mlfkqp�ql�`loqf`^i�ibpflk�^ka�ilkdbo�
&_lqqlj'�^oolt�fkaf`^qbp�qeb�pqof^q^i�ibpflk,� /�jj�_^`hdolrka,

+&+&+&*� 7_Ui�KVZXYd�9RdR

Qebob�t^p�^�pfdkfcf`^kq�bccb`q�lc�A^v�&C �&+1[+*,'�;�10/,407*�E�4�.,...'�clo�

jb^probp�lc�_lav�tbfdeq,� O^qp�rkabodlfkd�BQ+/� prodbov�abjlkpqo^qba�^�klk+pfdkfcf`^kq�

m^qqbok�lc�jlabo^qbiv�obar`ba�_lav�tbfdeq�obi^qfsb�ql�mob+prodbov�ibsbip�tef`e�bu`bbaba�

mob+prodbov�jb^probjbkqp�_v�a^v�1�mlpq+prodbov,� Fk�`lkqo^pq*�pe^j+lmbo^qba�o^qp�peltba�

kl�qbkabk`v�qlt^oa�obar`ba�_lav�tbfdeq�^cqbo�prodbov�&pbb�Cfdrob�1,5',
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>YWebU�-(1(� @ljm^ofplk�lc�jb^k�&ä�P,B,J,'�`e^kdbp�colj�mob+prodbov�_lav�
tbfdeq�&do^jp'�_bqtbbk�BQ+/� prodbov�^ka�Pe^j�prodbov�dolrmp�lsbo�/6�a^vp�lc�
qbpqfkd,

+&+&+&+� ;_bV\Z]S�E_cdebR\�FVW\Vh�R^U�;_bV\Z]S�E\RTZ^X�9RdR

Mb^oplk�@ef+pnr^ob�^k^ivpfp�obsb^iba�qe^q�BQ+/� prodbov�molar`ba�abcf`fqp�

fk�CMO9�qeb�BQ+/� prodbov�dolrm�obj^fkba�pfdkfcf`^kqiv�fjm^foba�obi^qfsb�ql�pe^j�o^qp�clo�

qeb�cfopq� /.�a^vp�mlpq+prodbov�kE�3�.,.3'�&fkafsfar^i�i \ �obpriqp�klq�peltk�arb�ql� /7�s^irbp�

`^i`ri^qba',� Pe^j�^kfj^ip�afa�klq�abjlkpqo^qb�CMO�abcf`fqp�^q�^kv�qfjb�mlfkq,� Q^_ib�S�

fiirpqo^qbp�qeb�mbo`bkq�fk`fabk`b�lc�CMO�abcf`fq�clo�qeb�qtl�dolrmp�mob+prodbov�^ka�lk�

a^vp� /*2*� //*� /0*� /1� ^ka� /5�mlpq+prodbov�&obmobpbkqfkd�qfjb�mlfkqp�fk�tef`e�qeb�mbo`bkq�

fk`fabk`b�lc�CMO�^iqboba�clo�qeb�BQ+/� prodbov�dolrm',
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Q^_ib�S,� @ljm^ofplk�_bqtbbk�BQ+/� ^ka�pe^j�dolrmp�lk�mbo`bkq�fk`fabk`b�lc�l_pbosba�
abcf`fq�fk�clobifj_�mlpqro^i�obcibu�&mbo`bkq^db�lc�fjm^foba�^kfj^ip�fk�b^`e�dolrm'�&(�
fkaf`^qbp�^�pfdkfcf`^kq�afccbobk`b�colj�Pe^j�`lkqoli�dolrm9�E�3�.,.3'
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`_cd
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`_cd

9Rf\�+�
`_cd

9Rf\�/�
`_cd

BQ+/ .# /..#% 6.#% 4.# 2.# 0.# .#

Pe^j .# .# .# .# .# .# .#

Qebob�t^p�^�j^fk�bccb`q�lc�A^v�&C&f6*fl6'�;�4,404*�E�;�.,...'�^ka�Dolrm�&C�

&+*0'�;� /0,734*�E�;�.,.//'*�^p�tbii�^p�^�pfdkfcf`^kq�fkqbo^`qflk�lc�Dolrm�_v�A^v�&C&Zdgld'�;�

4,404*�E�4�.,...'�clo�q^`qfib+pqfjri^qba�clobifj_�mi^`fkd�_be^sflro,� O^qp�tfqe�

BQ+/+fkar`ba�ibpflkp�abjlkpqo^qba�pfdkfcf`^kq�fjm^fojbkqp�fk�q^`qfib+pqfjri^qba�

clobifj_�mi^`fkd�^``ro^`v�lsbo�qeb�cfopq�5�a^vp�mlpq+prodbov�&M�:�.,.3'�tebk�`ljm^oba�ql�

pe^j+lmbo^qba�o^qp�&tef`e�peltba�kl�fjm^fojbkq�fk�mi^`fkd�^``ro^`v�^q�^kv�qfjb�mlfkq',�

Pfjfi^o�obpriqp�tbob�l_q^fkba�clo�sf_ofpp^b+pqfjri^qba�mi^`fkd,� Qebob�tbob�pfdkfcf`^kq�

bccb`qp�clo�A^v�&C&Zd*fl6'�;;�7,4.5*�E�4�.,...'�Dolrm�&C&f*4'�;�0.,356*�E�;�.,..2'*�^ka�

Dolrm�_v�A^v�fkqbo^`qflk�&C�&f6*f.6'�y�7,4.5*�E�;�.,...',� BQ+/� prodbov�o^qp*�obi^qfsb�ql�

pe^j�o^qp*�tbob�pfdkfcf`^kqiv�fjm^foba�lk�sf_ofpp^b+pqfjri^qba�clobifj_�mi^`fkd�^``ro^`v�

clo�qeb�cfopq�6�a^vp�mlpq+prodbov�&C�:�.,.3'�^ka�^ipl�lk�mlpq+prodbov�a^vp� /.�^ka�/0�&C�:�

.,.3',� Cfdrob�1,6�abmf`qp�_lqe�q^`qfib+�^ka�sf_ofpp^b+pqfjri^qba�`lkqo^i^qbo^i�clobifj_�

mi^`fkd�^``ro^`v�clo�qeb�qtl�prodbov�dolrmp�lsbo�qeb�`lropb�lc�_be^sflro^i�qbpqfkd,�

Kbfqebo�dolrm�abjlkpqo^qba�^kv�abdobb�lc�abcf`fq�clo�fmpfi^qbo^i�q^`qfib�lo�sf_ofpp^b+�

pqfjri^qba�mi^`fkd�^``ro^`v�^q�^kv�qfjb�mlfkq,� Qerp*�lkiv�`lkqo^i^qbo^i�obpmlkpbp�^ob�

fiirpqo^qba,
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Qbpqfkd�lk�qeb�jlafcfba�^aebpfsb�objls^i�qbpq�molar`ba�pfdkfcf`^kq�bccb`qp�

lc�A^v�&[ë&p�-*'�;�5,725*�E�4�.,...'*�Dolrm�&C&f�l'�;�00,014*�E�;�.,..1'�^ka�Dolrm�_v�

A^v�fkqbo^`qflk�!;�#/�-N'�;�6,067*�E�;�.,...',� Cliiltfkd�BQ+/� prodbov*�o^qp�abjlkpqo^qba�

^�pfdkfcf`^kq�fmpfi^qbo^i�_f^p*�bubjmifcfba�^p�^�obar`ba�clobifj_�plj^qlpbkplov
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a^vp,� Cfdrob�1,7�fiirpqo^qbp�qeb�abdobb�^ka�aro^qflk�lc�clobifj_�plj^qlpbkplov�
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Kl�^kfj^ip�fk�qeb�Pe^j�prodbov�dolrm�afba�arofkd�qefp�bumbofjbkq,� Qeb�

jloq^ifqv�o^qb�clo�qeb�BQ+/� prodbov�dolrm�t^p� /5#,� Qeb�jlabi�prb`bpp�o^qb�t^p�

abqbojfkba�ql�_b�61#�&pbb�pb`qflk�0,6�clo�abq^fip�mboq^fkfkd�ql�jloq^ifqv�^ka�jlabi�

pr``bpp�o^qb�`^i`ri^qflkp',
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1,1,2�@lk`irafkd�Obj^ohp

Qelrde�ibpflk�a^q^�t^p�rk^_ib�ql�_b�molmboiv�nr^kqfcfba*�obpriqp�colj�sfpr^i�

fkpmb`qflk�lc�cobpe�_o^fkp�_v�^k�bumbofjbkqbo�bumbofbk`ba�tfqe�qefp�jlabi�prddbpqba�qe^q�

qeb�^mmif`^qflk�lc�̂ �pb`lka�`loqf`^i�fkgb`qflk�.,5�jj�jlob�jbaf^i�qe^k�mobsflrp�

mobifjfk^ov�bumbofjbkqp�molar`ba�^abnr^qb�fp`ebjf`�fkgrov�ql�qeb�clobifj_�pbkplofjlqlo�

`loqbu�qe^q�t^p�slfa�lc�buqbkpfsb�fkgrov�ql�qeb�sbkqo^i+i^qbo^i�`loqbu,� Jloblsbo*�_bfkd�

.,2�jj�jlob�i^qbo^i�qe^k�fkgb`qflkp�abp`of_ba�_v�Ebtibqq�^ka�@lo_bqq�&0..4'*�Tfkaib�^ka�

@lo_bqq�&0..3'*�^ka�Tfkaib�^ka�`liib^drbp�&0..4'*�qeb�mobsflrp�fpprb�lc�buqbkpfsb�

a^j^db�ql�qeb�`lkqo^i^qbo^i�`fkdri^qb�`loqbu�tfqe�qebpb�jlob�jbaf^i�fkgb`qflkp�^ipl�

^mmb^oba�ql�_b�^slfaba�&pbb�pb`qflk�1,/,4',�Tefib�fq�t^p�fjmlppf_ib�ql�sfpr^ifwb�ibpflkp�lc�

qeb�pqof^qrj�fk�1�lc�qeb�3�BQ+/� prodbov�o^qp*�p^qfpc^`qlov�l_pbos^qflkp�lc�qeb�fkfqf^i�0�BQ+/�

_o^fkp�mirp�qeb�obmolar`f_fifqv�lc�a^j^db�ql�qeb�alopli^qbo^i�pqof^qrj�pbbk�tfqe�^ii�

mobsflrp�bumbofjbkqp�jlpq�ifhbiv�^qqbpqp�ql�mobpbosba�`lkpfpqbk`v�fk�qeb�mobpbkq�pqrav�

obi^qfsb�ql�mobsflrp�pqof^q^i�a^j^db�m^qqbokp,

Qeb�`roobkq�jriqf+fkgb`qflk�^mmol^`e�`ljmibqbiv�^_lifpeba�qeb�mobpbkq^qflk�lc�

_fi^qbo^i�clobifj_�mi^`fkd�abcf`fqp�^ka�d^sb�kl�fkaf`^qflk�lc�klqbtloqev�fmpfi^qbo^i�

clobifj_�fjm^fojbkq�lk�bfqebo�qeb�^aebpfsb�objls^i�qbpq�lc�clobifj_�plj^qlpbkplov�

crk`qflk�lo�P`e^iiboq�`vifkabo�qbpq�lc�rmofdeq�mlpqro^i+jlqlo�prmmloq,� Qefp�obpriq�prddbpqp�

qe^q�qeb�mobpbk`b�lc�_fi^qbo^i�clobifj_�fjm^fojbkq�fp�jlob�`lkqfkdbkq�lk�qeb�buqbkq�lc�

fmpfibpflk^i�fp`ebjf`�a^j^db�`ljm^oba�ql�bfqebo�qeb�mobpbk`b�lc�jfia+jlabo^qb�fkgrov�ql�

qeb�`lkqo^i^qbo^i�`loqbu�lo�qeb�slirjb�lc�BQ+/� bjmilvba,� >ii�_be^sflro^i�qbpqp�tbob�

`e^o^`qbofwba�_v�pfdkfcf`^kq�fjm^fojbkq�fk�ibpflkba�o^qp�clo�^q�ib^pq�qeb�fkfqf^i�tbbh�lc
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qbpqfkd�obi^qfsb�ql�`lkqoli�o^qp*�^ka�qeb�dbkbo^i�m^qqbok�lc�qefp�fjm^fojbkq�`lkqfkrba�clo�

^mmolufj^qbiv�qtl�tbbhp�lk�jlpq�clobifj_�jb^probp,� Qerp*�_^pba�lk�qeb�^_lsb�

l_pbos^qflkp*�^k�fabkqf`^i�jriqf+fkgb`qflk�BQ+/� prodf`^i�molql`li�rqfifwfkd�^�qtl+tbbh�

mlpq+ibpflk�prosfs^i�mbofla�t^p�bjmilvba�fk�qeb�abcfkfqfsb�kbrolmolqb`qflk�bumbofjbkq,
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2,/� Fkqolar`qflk

2,/,/� Q^odbqfkd�qeb�KJA>�Ob`bmqlo�clo�Kbrolmolqb`qflk�fk�Pqolhb

Fk�/735*�Ir`^p�^ka�Kbtelrpb�clrka�qe^q�pvpqbjf`�fkgb`qflkp�lc�I+dirq^j^qb�

`lria�abpqolv�qeb�fkkbo�kbro^i�i^vbop�lc�qeb�jlrpb�obqfk^*�qerp�fjmif`^qfkd�dirq^j^qb�^p�^�

mrq^qfsb�kbrolqlufk�&Ir`^p�^ka�Kbtelrpb� /7359�^p�`fqba�fk�>orkafkb�^ka�Qvjf^kphf

0..2',� >�ab`^ab�i^qbo*�Glek�Likbv�`lkcfojba�qeb�obqfklqluf`fqv�lc�dirq^j^qb�^ka�croqebo�

peltba�qe^q�qefp�srikbo^_fifqv�ql�dirq^j^qb�fp�pe^oba�_v�^ii�`bkqo^i�kbrolkp�_b^ofkd�

bu`fq^qlov�^jfkl�^`fa�ob`bmqlop�&Likbv�/747',� Fk� /747�Likbv�`lfkba�qeb�qboj�

êbu`fqlqluf`fqvë*�ql�obmobpbkq�bu`fq^qlov�^jfkl�^`fa�jbaf^qba�abdbkbo^qflk�lc�kbrolkp�

&Likbv� /747',� Fq�fp�`roobkqiv�_bifbsba�qe^q�dirq^j^qb�ob`bmqlo+jbaf^qba�bu`fqlqluf`fqv�fp�

lkb�lc�qeb�mofj^ov�jb`e^kfpjp�ib^afkd�ql�`bii�ab^qe�fk�j^kv�^`rqb�@KP�afpb^pbp*�

fk`irafkd�fp`ebjf`�pqolhb�&>^oqp�^ka�Qvjf^kphf�0..29�J^qrqb�bq�^i,�0..4',

Bu`bppfsb�KJA>�ob`bmqlo�^`qfs^qflk�e^p�_bbk�abp`of_ba�^p�qeb�mofk`fm^i�sbef`ib�

lc�bu`fqlqluf`�a^j^db�&Al_ib� /7779�Jbeq^�0..5'*�arb�ql�efde�@^[[�mbojb^_fifqv�&>^oqp�

^ka�Qvjf^kphf�0..19�Dlia_bod�^ka�@elf� /7719�M^qbi�bq�^i,� /7709�Tbfpp�bq�^i,� /764'�^ka�

hkltk�fkqo^`biiri^o�ifkh^dbp�ql�m^qet^vp�qe^q�`lkqof_rqb�ql�`bii�abjfpb�tebk�^`qfs^qba�fk�

bu`bpp�&@rf�bq�^i,�0..59�E^oafkde^j�^ka�?^aifkd�0..1',� >``loafkdiv*�KJA>�ob`bmqlop�

e^sb�^�ilkd�efpqlov�^p�qebo^mbrqf`�q^odbqp�clo�qeb�qob^qjbkq�lc�pqolhb�&obsfbtba�_v�Hbjm

6/



^ka�J`Hbj^k�0..0',� Qeb�`lkqof_rqflk�lc�KJA>�ob`bmqlop�ql�pqolhb+fkar`ba�_o^fk�

fkgrov�e^p�_bbk�buqbkpfsbiv�pqrafba�pfk`b�qeb�pbjfk^i�cfkafkd�_v�Pfjlk�^ka�`liib^drbp�

&/762'�qe^q�_il`h^ab�lc�KJA>�ob`bmqlop�obar`bp�fp`ebjf`�a^j^db�ql�qeb�_o^fk,� Qeb�

^mmif`^qflk�lc�KJA>�ob`bmqlo�^kq^dlkfpqp�clo�kbrolmolqb`qflk�pqrafbp�rpfkd�^kfj^i�

jlabip�lc�dil_^i�fp`ebjf^�obj^fkp�`lkqolsbopf^i�&Ef`hp�bq�^i,� /7779�Lipplk�bq�^i,�0..19�

O^abklsf`�bq�^i,�0..6',� Eltbsbo*�tfqe�^�cbt�mr_ifpeba�bu`bmqflkp�&b,d,�>rbo�bq�^i,� /7749�

V^l�bq�^i,� /771'*�KJA>�ob`bmqlo�^kq^dlkfpqp�lc�afsbopb�me^oj^`lildf`^i�`e^o^`qbofpqf`p�

e^sb�_bbk�`lkpfpqbkqiv�kbrolmolqb`qfsb�fk�bumbofjbkq^i�cl`^i�fp`ebjf`�pqolhb�pqrafbp�

`lkar`qba�tfqe�o^qp*�jf`b*�`^qp*�o^__fqp*�^ka�klkerj^k+mofj^qbp�&obsfbtba�_v�J`@riil`e�

/770',

Fk�/764*�Tlkd�^ka�`liib^drbp�abjlkpqo^qba�qe^q�qeb�^kqf`lksrip^kq�aord*�

afwl`fimfkb�&JH+6./'*�^`qp�_v�_il`hfkd�KJA>�ob`bmqlop,� Pr_pbnrbkq�ql�qefp�

mr_if`^qflk*�qefp�klk+`ljmbqfqfsb*�klk+pbib`qfsb�KJA>�ob`bmqlo�^kq^dlkfpq�e^p�_bbk�

cobnrbkqiv�bjmilvba�fk�bumbofjbkq^i�kbrolmolqb`qflk�pqrafbp�&Dfii�bq�^i,� /7749�Jlv^kls^�

0..5_9�M^oh�bq�^i,� /7669�LëKbfii�bq�^i,�0...^9�Pe^ohbv�bq�^i,� /7729�V^kd�bq�^i,� /772'�^ka�

fp�`lkpfaboba�_v�j^kv�fksbpqfd^qlop�ql�_b�qeb�jlpq�obmolar`f_ib�^ka�mlqbkq�

kbrolmolqb`qfsb�^dbkq�fk�bumbofjbkq^i�cl`^i�fp`ebjf`�pqolhb�&M^oh�bq�^i,� /7669�J`@riil`e�

/7709�Pe^ohbv�^ka�?rq`ebo� /7739�Pe^ohbv�bq�^i,� /772',� Eltbsbo*�qeb�pfab+bccb`q�molcfib�

&f,b,�mpv`elqljfjbqf`*� ib^okfkd�^ka�jbjlov�fjm^fojbkq'�&Jloofp�bq�^i,� /7649�Hlbh�bq�^i,�

/766'�^ppl`f^qba�tfqe�klk+pbib`qfsb�_il`h^ab�lc�qeb�KJA>�ob`bmqlo�^q�alpbp�ifhbiv�

obnrfoba�clo�^kv�qebo^mbrqf`�bccb`q*�mirp�bsfabk`b�lc�s^`rlib�molar`qflk�^ka�pbib`q�

kbrolk^i�a^j^db�fk�o^q�`loqf`^i�qfpprb�&Likbv�bq�^i,� /77.'�iba�ql�qeb�^_^kalkjbkq�lc�qefp�

aord�^ka�lqebo�klk+pbib`qfsb�KJA>�ob`bmqlo�^kq^dlkfpqp�clo�`ifkf`^i�pqolhb�obpb^o`e
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^mmolufj^qbiv�0.�vb^op�^dl�&pbb�obsfbt�_v�Dfkp_bod�0..6',� @roobkqiv*�JH+6./� fp�

`ljjlkiv�bjmilvba�^p�bfqebo�^�obcbobk`b�`ljmlrka�&f,b,�mlpfqfsb�`lkqoli'�^d^fkpq�tef`e�

lqebo�kbrolmolqb`qfsb�^dbkqp�^ob�`ljm^oba�lo�clo�qbpqfkd�qeb�rqfifqv�lc�kbt�pqolhb�jlabip�

clo�rpb�fk�kbrolmolqb`qflk�pqrafbp�&Jlv^kls^�bq�^i,�0..5^9�Jlv^kls^�bq�^i,�0..5_9�Lk^i�

bq�^i,� /7759�LëKbfii�bq�^i,�0...^9�Pe^ohbv�^ka�?rq`ebo�/773',� Arb�ql�qeb�`lkpfabo^_ib�

mlqbkqf^i�lc�KJA>�ob`bmqlo�^kq^dlkfpqp�fk�qeb�`ifkf`*�jlob�ob`bkq�bccloqp�e^sb�cl`rpba�lk�

absbilmfkd�`ljmlrkap�qe^q�obq^fk�qeb�_bkbcf`f^i�bccb`qp�lc�klk+pmb`fcf`�^kq^dlkfpqp�_rq�

tfqe�^�dob^qiv�obar`ba�pfab�bccb`q�molcfib�&Jrqbi�bq�^i,� /7769�P^qqibo�bq�^i,� /777',

2,/,0� KO0?�Pr_rkfq+Pbib`qfsb�>kq^dlkfpj�fk�Bumbofjbkq^i�Cl`^i�Pqolhb

Tfqefk�qeb�i^pq�pbsbo^i�vb^op*�^qqbjmqp�e^sb�_bbk�j^ab�qlt^oa�absbilmfkd�KJA>�

ob`bmqlo�pr_rkfq+pbib`qfsb�^kq^dlkfpqp�&@ebkk^oa�^ka�Jbkkfqf� /7779�Cfp`ebo�bq�^i,� /7759�

Jrqbi�bq�^i,� /776',� Qeb�grpqfcf`^qflk�clo�pr`e�bccloqp�i^odbiv�`ljbp�colj�lofdfk^i�cfkafkdp�

qe^q�qeb�molqlqvmf`^i�aord*�fcbkmolafi*�^ka�fqp�abofs^qfsb*�bifmolafi*�^ob�bccb`qfsb�

kbrolmolqb`qfsb�`ljmlrkap*�pr_pbnrbkqiv�clrka�ql�_b�pmb`fcf`�_il`hbop�lc�KJA>�

ob`bmqlop�`lkq^fkfkd�qeb�KO0?�pr_rkfq�&Pe^i^_v�bq�^i,� /7709�Qlrijlka�bq�^i,� /7719�

Tfiif^jp�bq�^i,� /771',� >q�mobpbkq*�^iqelrde�KO0>�pr_rkfq�êmobcboofkdë� ^kq^dlkfpqp*�pr`e�

^p�KSM+>>J.55�&>r_boplk�bq�^i,�0..0'�^ob�`roobkqiv�^s^fi^_ib�clo�bumbofjbkq^i�

^mmif`^qflkp*�qeb�i^odb�j^glofqv�lc�qebpb�pr_rkfq+pmb`fcf`�KJA>�ob`bmqlo�^kq^dlkfpqp�^ob�

`ljmlrkap�efdeiv�pbib`qfsb�clo�KJA>�ob`bmqlop�`lkq^fkfkd�qeb�KO0?�pr_rkfq�&Cfp`ebo�

bq�^i� /7759�Ibhfbccob�bq�^i,� /7759�Tfiif^jp�bq�^i,�0..1',� KO0?�pr_rkfq+pbib`qfsb�

`ljmlrkap*�pr`e�^p�fcbkmolafi*�qo^ulmolafi�&@M+/./*4.4'*�^ka�Ol03+476/� fkef_fq�grpq�3.+
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4.#�lc�qeb�JH+6./� _fkafkd�ql�^ii�lc�qeb�KJA>�ob`bmqlop�fk�qeb�^ariq�o^q�clob_o^fk�

&Cfpbebo�bq�^i,� /7759�Jrqbi�bq�^i,� /776'*�vbq�qebv�e^sb�_bbk�bnr^iiv�bccf`^`flrp�`ljm^oba�

ql�klk+pbib`qfsb�KJA>�ob`bmqlo�^kq^dlkfpqp�fk�qebfo�^_fifqv�ql�obar`b�fp`ebjf`�fkgrov�

^ka-lo�fjmolsb�crk`qflk^i�ob`lsbov�^cqbo�bumbofjbkq^i�cl`^i�fp`ebjf`�pqolhb�&Af�bq�^i,�

/7759�Dfii�bq�^i,�0..09�Hrkaolqfbkkb�bq�^i,�0..29�Prk�bq�^i,�0..6',

Qebpb�KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpqp*�tef`e�^ob�qvmf`^iiv�klk+`ljmbqfqfsb�fk�

k^qrob� X^�`ljmbqfqfsb�^kq^dlkfpq�^q�qeb�dirq^j^qb�_fkafkd�pfqb*�@lk^kqlhfk�D�&@lk+D'�fp�

qeb�lkiv�bu`bmqflkZ� &obsfbtba�_v�I^vqlk�bq�^i,�0..4'*�_fka�tfqe�efdebo�^ccfkfqv�ql�

^`qfs^qba�^ka�abpbkpfqfwba�pq^qbp�lc�qeb�ob`bmqlo�obi^qfsb�ql�qeb�obpqfkd�pq^qb�^ka�qerp�

afpmi^v�^k�^`qfsfqv+�lo�pq^qb+abmbkabkq�jlab�lc�̂ `qflk�&Hbt�bq�^i,� /7749�Cfp`ebo�bq�^i,�

/775',� >``loafkdiv*�pr`e�`ljmlrkap�j^v�mobcbobkqf^iiv�_il`h�KJA>�ob`bmqlop�qe^q�^ob�

`lkqfkrlrpiv�^`qfs^qba�_v�prpq^fkba�efde�dirq^j^qb�ibsbip�fk�fp`ebjf`�_o^fk�^ob^p*�tefib�

ib^sfkd�qelpb�qe^q�^ob�mevpflildf`^iiv�^`qfs^qba�fk�klk+fp`ebjf`�_o^fk�^ob^p�obi^qfsbiv�

rk^ccb`qba�&Hbt�bq�^i,� /7749�Dfii�bq�^i,�0..0',� KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpqp�e^sb�^�

mofj^ov�^as^kq^db�lsbo�jlpq�klk+pbib`qfsb�KJA>�ob`bmqlo�^kq^dlkfpqp�fk�qe^q�qebv�pelt�

jr`e�fjmolsba�qlibo^_fifqv�fk�^kfj^ip�^p�tbii�^p�erj^kp�&?riil`h�bq�^i,� /7779�Af�bq�^i,�

/775',� Qeb�^`qfs^qflk�lc�KJA>�ob`bmqlop�`lkq^fkfkd�qeb�KO0?�pr_rkfq�e^p�^ipl�peltk�

ql�_b�`or`f^i�fk�abqbojfkfkd�qeb�kbrolqluf`�pfdk^ifkd�mlqbkqf^i�lc�qeb�KJA>�ob`bmqlo*�^p�

fq�fp�qeb�KO0?�pr_rkfq+`lkq^fkfkd*�klq�qeb�KO0>�`lkq^fkfkd*�KJA>�ob`bmqlo�

pr_mlmri^qflk�qe^q�mofj^ofiv�ib^ap�ql�qeb�qofddbofkd�lc�fkqo^`biiri^o�`bii�ab^qe�`^p`^abp�

tebk�bumlpba�ql�KJA>�lo�fp`ebjf^�&@ebk�bq�^i,�0..69�Ifr�bq�^i,�0..5',
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2,/,1� Prfq^_fifqv�lc�qeb�BQ+/�Jlabi�clo�Kbrolmolqb`qflk�Pqrafbp

>mmif`^qflk�lc�qeb�s^pl`lkpqof`qlo�mbmqfab*�BQ+/*�e^p�_bbk�sbofcfba�_v�pbsbo^i�

fksbpqfd^qlop�^p�^�rpbcri�jbqela�clo�molar`fkd�tbii+`lkqoliiba�fp`ebjf`�ibpflkp�fk�abpfoba�

obdflkp�lc�qeb�_o^fk�&m^oqf`ri^oiv�clobifj_�obmobpbkq^qflk�^ob^p'�qe^q�^ob�^jbk^_ib�ql�

nr^kqfcf^_ib�fkc^o`q�^k^ivpfp�&>ahfkp�bq�^i,�0..29�Crub�bq�^i,� /7759�Dfijlro�bq�^i,�0..29�

Ebtibqq�^ka�@lo_bqq�0..49�Irhb�bq�^i,�0..29�Tfkaib�bq�^i,�0..4',� Mobsflrp�obmloqp�lk�qefp�

jlabi�prddbpqp�qe^q�fq�`lkpfpqbkqiv�obpriqp�fk�clobifj_�crk`qflk^i�fjm^fojbkq�lc�prccf`fbkq�

aro^qflk�&f,b,�^q�ib^pq�0�tbbhp'�&>ahfkp�bq�^i,�0..29�Dfijlro�bq�^i,�0..29�Ebtibqq�^ka�

@lo_bqq�0..49�Irhb�bq�^i,�0..29�Tfkaib�bq�^i,�0..4',� Jloblsbo*�qlmf`^i*�fkqo^`loqf`^i*�^ka�

fkqo^`loqf`^i�)�fkqo^pqof^q^i�^mmif`^qflkp�^ob�`e^o^`qbofwba�_v�^�efde�pr``bpp�o^qb�&+6.+�

63#'*�qerp�j^hfkd�fq�^�s^ir^_ib�qlli�clo�kbrolmolqb`qflk�pqrafbp�tebob*�fk�qeb�^_pbk`b�lc�

kbrolfj^dfkd*�fq�fp�afccf`riq�ql�fabkqfcv�^kfj^ip�tfqe�fk`ljmibqb�fp`ebjf^�&Tfkaib�bq�^i,�

0..49�Tfkaib�^ka�@lo_bqq�0..3',

Fk�ob`bkq�vb^op*�^�jlabpq�`lomrp�lc�ifqbo^qrob�e^p�ebimba�pr_pq^kqf^qb�qeb�rqfifqv�lc�

qeb�BQ+/�jlabi�clo�pqravfkd�obe^_fifq^qflk�qebo^mv�^ka-lo�kbro^i�obm^fo�mol`bppbp�^cqbo�

fp`ebjf`�a^j^db�ql�qeb�pbkplofjlqlo�pvpqbj�&>ahfkp�bq�^i,�0..29�>ahfkp�bq�^i,�0..69�

Dfijlro�bq�^i,�0..39�J^ialk^al�bq�^i,�0..69�L%?ov^kq�bq�^i,�0..59�Tfkaib�^ka�@lo_bqq

0..3',� Eltbsbo*�qeb�fkfqf^i�mr_if`^qflk�lk�il`^ifwba�BQ+/� fkar`ba�`loqf`^i�fp`ebjf^�

prddbpqba�qe^q�qefp�jlabi�j^v�obmobpbkq�^k�fjmloq^kq�kbt�^mmol^`e�clo�qeb�qbpqfkd�lc�

kbrolmolqb`qfsb�`ljmlrkap*�dfsbk�qe^q�qeb�ibpflkp�tbob�tbii�`lkqoliiba�^ka�^ppl`f^qba�

tfqe�^�i^odb�mbkrj_o^i�obdflk�&Crub�bq�^i,� /775',� Vbq�qeb�krj_bo�lc�pqrafbp�qe^q�e^sb�

rpba�qefp�jlabi�ql�qbpq�me^oj^`lildf`^i�^dbkqp�abpfdkba�ql�mobpbosb�_o^fk�qfpprb�^ka
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bke^k`b�crk`qflk^i�ob`lsbov�^cqbo�pqolhb�fp*� fk�dbkbo^i*�obj^oh^_iv�ifjfqba*�^ka�sfoqr^iiv�

klkbufpqbkq�clo�KJA>�ob`bmqlo�^kq^dlkfpqp,

J^ohba�kbrolmolqb`qflk�sf^�KJA>�ob`bmqlo�_il`h^ab�e^p�mobsflrpiv�_bbk�

abjlkpqo^qba�fk�qeb�BQ+/�J@>l�jlabi�&Jlv^kls^�bq�^i,�0..5^9�Jlv^kls^�bq�^i�0..5_9�

LëKbfii�bq�^i,�0...^9�Pe^ohbv�bq�^i,� /7729�Pe^ohbv�^ka�?rq`ebo�/773',� Eltbsbo*�qefp�

jlabi�fkslisbp�fkgbbqfkd�^�pj^ii�^jlrkq�lc�BQ+/� ^ag^`bkq�ql�qeb�J@>�&f,b,� fk�qeb�

mfofcloj�`loqbu'�ql�l``irab�fq�^q�fqp�_^pb*�ib^afkd�ql�fp`ebjf`�_o^fk�a^j^db�tfqefk�qeb�

i^odb�qboofqlov�lc�qefp�^oqbov�&f,b,�^hfk�ql�qeb�a^j^db�m^qqbok�pbbk�tfqe�qo^afqflk^i�J@>l'�

&LëKbfii�bq�^i,�0..._9�Pe^ohbv�bq�^i,� /7729�Pe^ohbv�^ka�?rq`ebo�/773',� Qerp*�qeb�

fp`ebjf`�a^j^db�fk�qefp�jlabi�fp�`lkqfkdbkq�lk�i^odb�^oqbov�l``irpflk�lc�prccf`fbkq�

j^dkfqrab�^ka�aro^qflk�o^qebo�qe^k�qeb�fkcfiqo^qflk�lc�BQ+/� ql�qeb�_o^fk�mbo�pb,� Fk�

`lkqo^pq*�_^pba�lk�qeb�`loobi^qflk�_bqtbbk�BQ+/� fjjrklob^`qfsfqv�^cqbo�`bob_o^i�

jf`olfkgb`qflk�^ka�il`^ifwba�@?C�`e^kdbp-m^qqbok�lc�efpqlildf`^i�a^j^db�&>ahfkp�bq�^i,�

0..29�Crub�bq�^i,� /7759�Tfkaib�bq�^i,�0..4'*�qeb�BQ+/�jlabi�lc�rmmbo�buqobjfqv�

fjm^fojbkq�fk�pqolhb�obifbp�jr`e�jlob�afob`qiv�lk�afccrpflk�lc�BQ+/� qeolrdelrq�pmb`fcf`�

_o^fk�^ob^p�clo�qeb�molar`qflk�lc�il`^ifwba�ibpflkp,

2,/,2� Rpb�lc�BQ+/� clo�qeb�Molar`qflk�lc�Il`^ifwba�@bob_o^i�Fp`ebjf^

Bkalqebifk+/� mrq^qfsbiv�fkar`bp�`biiri^o�fkgrov�sf^�fqp�s^pl`lkqof`qfsb�molmboqfbp*�

tfqelrq�^kv�afob`q�kbrolqluf`�bccb`qp�lc�qeb�mbmqfab�&Crub�bq�^i,� /7709�Irpqfd� /7709�

Kfhlils�bq�^i,� /771',� Bkalqebifk+/� albp*�eltbsbo*�e^sb�bumifbfq�`biiri^o�bccb`qp�lk�

kbrolkp�^ka�dif^�&^p�abjlkpqo^qba�Z^�fZdb_"�tef`e�o^fpbp�pljb�rk`boq^fkqv�obd^oafkd�fqp
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s^irb�clo�rpb�fk�kbrolmolqb`qflk�clo�pqolhb�pqrafbp�&?iljpqo^ka�bq�^i,� /7779�J^`@rj_bo�

bq�^i,� /77.9�Iblkls^�bq�^i,�0../9�P^p^hf�bq�^i,� /,775'*�m^oqf`ri^oiv�clo�^kqf+bu`fqlqluf`�

^mmol^`ebp,� Bkalqebifk+/� e^p�_bbk�peltk�ql�fkef_fq�^pqoldif^i�dirq^j^qb�rmq^hb�

&Iblkls^�bq�^i,�0../'�^ka�bke^k`b�dirq^j^qb�obib^pb�colj�`riqroba�^pqol`vqbp�&P^p^hf�bq�

^i,� /775',� Jloblsbo*�BQ+/�j^v�c^`fifq^qb�pvk^mqf`�dirq^j^qbodf`�qo^kpjfppflk�&Pefe^o^�bq�

^i,� /776'�^ka�bke^k`b�dirq^j^qb+fkar`ba�kbrolk^i�`bii�ab^qe�&Hl_^v^pef�bq�^i,�0..3',�

Pbsbo^i�pqrafbp�e^sb�^ipl�abjlkpqo^qba�fk`ob^pba�fkqo^`biiri^o�@^[[�ibsbip�fk�kbro^i�`bii�

ifkbp*�`riqroba�kbrolkp*�^ka�efmml`^jm^i�pif`bp�^p�^�afob`q�obpriq�lc�BQ+/� ^mmif`^qflk�

&Hlfwrjf�bq�^i,� /7729�J^`@rj_bo�bq�^i,� /77.9�Obfpbo�^ka�Alkfb� /77.9�Vrb�bq�^i,� /77.',�

@lkpfabofkd�qebpb�obmloqba�cfkafkdp*�qeb�BQ+/�mbmqfab�j^v�molar`b�`biiri^o�bccb`qp�qe^q�

bu^`bo_^qb*�lo�^iqbo�fk�pljb�c^peflk*�dirq^j^qb+fkar`ba�bu`fqlqluf`fqv�obi^qfsb�ql�lqebo�

cl`^i�fp`ebjf`�pqolhb�jlabip,� Pr`e�bsbkqp�j^v�lo�j^v�klq�obkabo�qeb�BQ+/�jlabi�

fk^mmif`^_ib�clo�Z^�fZf_�kbrolmolqb`qflk�pqrafbp�qe^q�^fj�ql�_il`h�KJA>�ob`bmqlo+�

jbaf^qba�bu`fqlqluf`fqv,

2,/,3� Kbrolmolqb`qflk�Pqrafbp�Rpfkd�qeb�BQ+/�Jlabi

Fk�qeb�cbt�pqrafbp�qe^q�e^sb�qbpqba�kbrolmolqb`qfsb�`ljmlrkap�fk�qeb�BQ+/�jlabi*�

obpriqp�mboq^fkfkd�ql�fkc^o`q�obar`qflk�e^sb�_bbk�klk+pfdkfcf`^kq�&cirlubqfkb�qof^i'*�

molqb`qflk�e^p�_bbk�ol_rpq�lkiv�tfqefk�qeb�pqof^qrj�&jfkl`v`ifkb�qof^i'*�lo�qeb�obpriq^kq�

molqb`qflk�t^p�lkiv�obibs^kq�ql�^ppbpp�tfqefk�qeb�pqof^qrj�&jbi^kl`loqfkp�qof^i9�v+�

evaoluv_rqvo^qb�qof^i9�jla^cjfi�qof^i'�&Dfrif^kf�bq�^i,�0..59�Ebtibqq�^ka�@lo_bqq�0..49�
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^j_fdrlrp*�^p�fq�^mmb^op�qe^q�lkiv�qeobb�pqrafbp�e^sb�peltk�fjmolsba�crk`qflk^i�lrq`ljb�

cliiltfkd�kbrolmolqb`qfsb�aord�qob^qjbkq�&Dfrif^kf�bq�^i,�0..59�Ebtibqq�^ka�@lo_bqq�0..49�

Lqq^kf�bq�^i,�0..1'*�^ii�^p�^�obpriq�lc�mofj^ov�molqb`qflk�ql�pr_`loqf`^i�qfpprb�rpfkd�o^qebo�

rk`lksbkqflk^i�me^oj^blildf`^i�^dbkqp,� Qerp*�fk�dbkbo^i*�pr``bppcri�kbrolmolqb`qflk�fk�

qeb�BQ+/�jlabi�fp�c^o�colj�`ib^o*�^ka�fq�obj^fkp�ql�_b�abqbojfkba�fc�qefp�jlabi�obmobpbkqp�

^�sf^_ib�^iqbok^qfsb�^mmol^`e�clo�pqravfkd�crk`qflk^i�kbrolmolqb`qflk�sf^�`ljmlrkap�qe^q�

_il`h�KJA>�ob`bmqlo+jbaf^qba�bubfqlqlufbfqv,

2,/,4� Pqras�O^qflk^ib�^ka�L_gb`qfsb

Dfsbk�qeb�^mm^obkq�^as^kq^dbp�lc�qeb�BQ+/�jlabi�clo�pqravfkd�crk`qflk^i�

kbrolmolqb`qflk�^ka�qeb�mofj^ov�olib�lc�KJA>�ob`bmqlo+jbaf^qba�bu`fqlqluf`fqv�fk�qeb�

fp`ebjf`�fkgrov�mol`bpp*�fq�t^p�lc�fkqbobpq�ql�bs^ir^qb�tebqebo�^kq^dlkfpj�lc�KJA>�

ob`bmqlop�fp�^k�^`efbs^_ib�qebo^mbrqf`�^mmol^`e�clo�obar`fkd�_o^fk�a^j^db�^ka�fjmolsfkd�

crk`qflk^i�ob`lsbov�fk�qeb�BQ+/�jlabi,� Pr`e�^k�fksbpqfd^qflk�tlria�^ppfpq�fk�

`e^o^`qbofwfkd�qeb�fp`ebjf`�fkgrov�mol`bpp�fk�qeb�BQ+/�jlabi�^ka�croqebo�`i^ofcv�fqp�
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aordp�tfqefk�qefp�`^qbdlov�lc�̀ ljmlrkap�&Cfp`ebo�bq�^i,� /7759�Jrqbi�bq�^i,� /776'�^ka�e^p�

molsbk�bccf`^`v�^d^fkpq�bu`fqlqluf`fqv�Z^�fZdb_�^ka�cl`^i�fp`ebjf`�pqolhb�Z^�fZf_�&Cfp`ebo�
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prccf`fbkq�ql�abqb`q�^k�^mmolufj^qb�1.#�+�3.#�obar`qflk�fk�qlq^i�fkc^o`q�slirjb�&tfqe�^q�

ib^pq�6.#�mltbo*�^ka�^q�^�ibsbi�.,.3'�rpfkd�^�pfkdib�f,m,�fkgb`qflk�lc�JH+6./� ^q�^�alpb�

o^kdb�lc�0,3jd-hd�ql�3jd-hd�&Jlv^kls^�bq�^i,�0..5_9�LëKbfii�bq�^i,�0...^9�Pe^ohbv�bq�^i,�

/7729�Pe^ohbv�^ka�?rq`ebo�/773',� @lkpfabofkd�qe^q�qeb�BQ+/�J@>l�jlabi�fp�mlppf_iv�

qeb�jlpq�pfjfi^o�jbqela�lc�qo^kpfbkq�cl`^i�pqolhb�`ljm^oba�ql�qeb�`roobkq�BQ+/�jlabi�^ka�

qe^q�qeb�^clobjbkqflkba�obmloqp�abq^fiba�ibsbip�lc�ibpflk�s^of^_fifqv�pfjfi^o�ql�qelpb�pbbk�

tfqe�mobifjfk^ov�bumbofjbkqp�ebobfk*�dolrm�^�clo�qeb�`roobkq�kbrolmolqb`qflk�pqrav�t^p
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pb`qflkp�0,4,/*�0,4,0*�^ka�0,5',� Pe^j�lmbo^qbp�tbob�^ppbppba�clo�a^j^db�ql�_o^fk�qfpprb�

_rq�tbob�klq�fk`iraba�fk�fkc^o`q�slirjb�^k^ivpbp�fk�loabo�ql�^slfa�fk^mmolmof^qb�_f^p,
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>kfj^ip�tbob�qbpqba�lkb�a^v�moflo�ql�prodbov�^ka�bsbov�a^v�^cqbo�prodbov�

clo�/2�a^vp�lk�qbpqp�lc�sf_ofpp^b+�^ka�q^`qfib+pqfjri^qba�clobifj_�mi^`fkd�^p�tbii�^p�qeb�

clobifj_�mlpqro^i�obcibu�qbpq,� >kfj^ip�tbob�qbpqba�lkb�a^v�moflo�ql�prodbov*�^ka�lk�a^v�/*�

1*4*� /.*�^ka� /2�mlpq+prodbov�clo�mbocloj^k`b�lk�qeb�P`e^iiboq�`vifkabo�qbpq�^ka�^�

jlafcfba�sbopflk�lc�qeb�^aebpfsb�objls^i�qbpq,� O^qp�qe^q�abjlkpqo^qba�^�pbsbob�i^`h�lc�

^qqbka^k`b�ql�pqfjrif�mi^`ba�lk�bfqebo�clobifj_�arofkd�^``ifj^qflk�^ka�mob+qbpqfkd�

mol`barobp�tbob�klq�qbpqba�lk�qeb�^aebpfsb�objls^i�jb^prob�^cqbo�prodbov�&k�;�/',�

>kfj^ip�tbob�tbfdeba�moflo�ql�prodbov�^ka�bsbov�a^v�^cqbo�prodbov�clo�qeb�aro^qflk�lc�qeb�

bumbofjbkq,� Q^_ib�SF�fiirpqo^qbp�qeb�dbkbo^i�p`ebarib�clo�qeb�_be^sflro^i�qbpq�_^qqbov�

bjmilvba,� Clo�croqebo�abq^fip�pbb�pb`qflkp�0,2�+ �0,2,2�^ka�0,3,� >mmolufj^qbiv�1�eo�mlpq�

prodbov*�^ii�^kfj^ip�tbob�qbpqba�clo�mi^`fkd�^``ro^`v�^p�^k�^mmolufj^qb�`eb`h�clo�

`ljmibqbkbpp�lc�fp`ebjf^�&We^l�bq�^i,� /775',� Pe^j�^kfj^ip�tbob�qbpqba�ql�orib�lrq�^kv�

bccb`q�lc�prodbov-^kbpqebqf`�&klq�^``lrkqba�clo�fk�Q^_ib�SF',
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j^q`eba�bnr^i�slirjbp�lc�qeb�p^ifkb�sbef`ib�&17,/� ä�4,/�jj['*�obpmb`qfsbiv,� @loqf`^i�

fkc^o`q�slirjb�t^p�^ipl�pfdkfcf`^kqiv�afccbobkq�_bqtbbk�dolrmp�k;�&,* ,,'�;�4,565*�E�4
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.,...'�_rq�klq�clo�Dolrm�&C�#-�,2'�;�0,067*�E�% �.,/..'�clo�mbo`bkq�pfjriq^kblrp�rpb�lc�

_lqe�ifj_p�clo�mlpqro^i+jlqlo�prmmloq,� Eltbsbo*�Cfdrob�2,6�`ib^oiv�peltp�qe^q�pe^j�

`lkqolip�tbob�qeb�lkiv�dolrm�ql�obq^fk�^�`lkpfpqbkq�m^qqbok�lk�qefp�jb^prob�lsbo�qbpqfkd�

a^vp,� >ii�lqebo�dolrmp�abjlkpqo^qba�^�m^qqbok�lc�obar`ba�_fi^qbo^i�clobifj_�rpb�^cqbo�

prodbov,� Qeb�jb^k�mob+qbpq�s^irb�clo�qeb�pe^j�`lkqolip�t^p�kbd^qfsbiv�pefcqba�obi^qfsb�ql�

qeb�lqebo�dolrmp�ib^afkd�ql�pfjfi^o�mlpq+prodbov�s^irbp�`ljm^oba�ql�fp`ebjf`�^kfj^ip*�

abpmfqb�kl�aolm�fk�_fi^qbo^i�clobm^t�rp^db�clo�qefp�dolrm�&Cfdrob�2,6',

Obd^oafkd�qeb�mbo`bkq�rp^db�lc�qeb�fmpfi^qbo^i�&rkfjm^foba'�clobifj_�`ljm^oba�ql�

qeb�`lkqo^i^qbo^i�&fjm^foba'�clobifj_�clo�mlpqro^i�prmmloq�fk�qeb�`vifkabo�qebob�tbob�

pfdkfcf`^kq�bccb`qp�lc�A^v�&C�&.,3+2*+-1,1*0'�;�7,/32*�E�;�.,...'*�Dolrm�&C�&-*,2'�;�4,3.3*�E�

;�.,..0'� ^ka�Dolrm�_v�A^v�fkqbo^`qflk�&C�&+.,1/.*+-1,1*0'�;�/,745*�E�;�.,.00',� A^q^�^ob�

mobpbkqba�fk�Cfdrob�2,6,� >cqbo�prodbov*�F�)�S�qob^qba�o^qp�obifba�jlob�eb^sfiv�

lk�qeb�rkfjm^foba�ifj_�clo�mlpqro^i+jlqlo�prmmloq�arofkd�ob^ofkd�^ka�bumilo^qflk�tfqefk�

qeb�`vifkabo�rkqfi�mlpq+prodbov�a^v�/.*�`ljm^oba�ql�pe^j�`lkqolip�&M�:�.,.3',� F�)�S�o^qp�

peltba�jlob�obif^k`b�lk�qeb�fmpfi^qbo^i�ifj_�lk�mlpq+prodbov�a^v� /� `ljm^oba�ql�/�)�O�o^qp�

&C�:�.,.3'*�_rq�afa�klq�pfdkfcf`^kqiv�afccbo�colj�/�)�J�o^qp�lk�^kv�qbpqfkd�a^v,� /�)�O�

qob^qba�o^qp�e^a�bibs^qba�rp^db�lc�qeb�fmpfi^qbo^i�m^t�obi^qfsb�ql�`lkqoli�o^qp�lk�mlpq+

prodbov�a^vp�1� ^ka�/.�&C�:�.,.3'*�tebob^p�fmpfi^qbo^i�rp^db�fk�qeb�/�)�J�qob^qba�o^qp�t^p�

fk`ob^pba�obi^qfsb�ql�`lkqolip�lk�mlpq+prodbov�a^vp� /*�1*�^ka� /.�&C�:�.,.3',
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Cfdrob�2,6,� @ljm^ofplk�^jlkd�F�)�S*�F�)�O*�F�)�J*�^ka�Pe^j�dolrmp�lk�qeb�
`vifkabo�qbpq�lc�clobifj_�rpb�arofkd�rmofdeq�mlpqro^i�prmmloq,� Mbo`bkq�rp^db�lc�
qeb�fmpfi^qbo^i�clobifj_�obi^qfsb�ql�qlq^i�pfkdib�clobifj_�`lkq^`qp�&ibcq'9�mbo`bkq�
rp^db�lc�_lqe�ifj_p�pfjr^iq^kblrpiv�clo�mlpqro^i�prmmloq�obi^qfsb�ql�qlq^i�ifj_�
`lkq^`qp,� A^q^�^ob�jb^k�ä�P,B,J,� &(� fkaf`^qbp�^�pfdkfcf`^kq�afccbobobk`b�lc�F�)�S�
colj�Pe^j�dolrm*�((� fkaf`^qbp�^�pfdkfcf`^kq�afccbobk`b�colj�/�)�O*�M �:�.,.3',

,&+&.�B_bdR\Zdi�FRdVc�R^U�B_UV\�GeTTVcc

Qeb�lsbo^ii�jloq^ifqv�o^qb�clo�qefp�bumbofjbkq�t^p� /5#,� Dolrm�jloq^ifqv�

o^qbp�tbob8� /6#�&/�)�S'*� //#�&F�)�O'*�^ka�0.#�&F�)�J',� Jlabi�pr``bpp�o^qb�t^p�

`^i`ri^qba�ql�_b�51#�clo�qeb�`roobkq�pqrav�&pbb�pb`qflk�0,6�clo�abq^fip�mboq^fkfkd�ql�

jloq^ifqv�^ka�jlabi�pr``bpp�o^qb�`^i`ri^qflkp',

2,2� Afp`rppflk

Qeb�`roobkq�pqrav�t^p�abpfdkba�ql�fksbpqfd^qb�tebqebo�KJA>�ob`bmqlo+jbaf^qba�

kbrolmolqb`qflk�fp�cb^pf_ib�fk�qeb�BQ+/�jlabi,� Mob+fp`ebjf`�qob^qjbkq�tfqe�JH+6./�

&klk+pbib`qfsb*�klk+`ljmbqfqfsb�KJA>�ob`bmqlo�^kq^dlkfpq'�^p�tbii�^p�qeb�klk+

+*.



`ljmbqfqfsb�KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpq*�Ol03+476/*�t^p�bjmilvba�ql�qbpq�qefp�

bumbofjbkq^i�^fj,� Rqfifwfkd�^�0+tbbh�prosfs^i�mbofla*�fq�t^p�lc�fkqbobpq�ql�abqbojfkb�fc�

^ajfkfpqo^qflk�lc�qebpb�`ljmlrkap�tlria�obar`b�_lqe�fkc^o`q�^ka�clobifj_�crk`qflk^i�

fjm^fojbkq�^p�jb^proba�rpfkd�^�s^ofbqv�lc�bpq^_ifpeba�pbkplofjlqlo�qbpqp,

Qeb�mofk`fm^i�cfkafkdp�lc�qefp�bumbofjbkq�tbob�qtl+clia,� Cfopq*�mob+fp`ebjf`�

^ajfkfpqo^qflk�&pfkdib�f,m,� fkgb`qflk'�lc�_lqe�JH+6./� &3jd-hd'�^ka�Ol03+476/� &4jd-hd'�

pfdkfcf`^kqiv�obar`ba�qeb�slirjb�lc�̀ loqf`^i�&40#*�44#'�^ka�qlq^i�&22#*�27#'�

ebjfpmebof`�_o^fk�fkc^o`q�&obpmb`qfsbiv'�`ljm^oba�ql�sbef`ib�`lkqoli�tebk�jb^proba�^q� /3�

a^vp�mlpq�fp`ebjf^�&Cfdrob�2,/',� @ljm^oba�ql�F�)�S�`lkqolip*�qeb�slirjb�lc�_o^fk�

a^j^db�tfqefk�qeb�pqof^qrj�t^p�klq�^ccb`qba�_v�^ajfkfpqo^qflk�lc�KJA>�ob`bmqlo�

^kq^dlkfpqp�&Cfdrob�2,/',� Pb`lka*�^ajfkfpqo^qflk�lc�b^`e�KJA>�ob`bmqlo�^kq^dlkfpq�

dbkbo^iiv�molar`ba�^�`ib^o�qbkabk`v�qlt^oa�fjmolsba�clobifj_�crk`qflk^i�lrq`ljb�

`ljm^oba�ql�sbef`ib�`lkqoli�lk�qeb�clobifj_�jb^probp�bjmilvba*�^iqelrde�qeb�fk`fabk`b�

lc�dolrm�_v�a^v�pq^qfpqf`^i�pfdkfcf`^k`b�^p�tbii�^p�qeb�dbkbo^i�j^dkfqrab-aro^qflk�lc�qefp�

m^qqbok�s^ofba�_bqtbbk�_be^sflro^i�qbpqp,

2,2,/� Fkc^o`q�Obar`qflk�sf^�KJA>�Ob`bmqlo�>kq^dlkfpqp�fk�qeb�BQ+/�Jlabi

Qeb�kbrolmolqb`qflk�abjlkpqo^qba�ebobfk�clo�qeb�BQ+/�jlabi�fp�`lkpfpqbkq�tfqe�

mobsflrp�mr_ifpeba�obpriqp�rpfkd�JH+6./� ^ka�Ol03+476/� fk�lqebo�o^q�jlabip�lc�cl`^i�

fp`ebjf`�pqolhb�&Ifr�bq�^i,�0..59�LëKbfii�bq�^i,�0...^9�Pe^ohbv�bq�^i,� /7729�Prk�bq�^i,�

0..6',� Fk�m^oqf`ri^o*�qeb�abdobb�lc�kbrolmolqb`qflk�molsfaba�_v�JH+6./� fk�qeb�`roobkq�

pqrav�fp�`ljm^o^_ib�ql�qeb�ibsbi�lc�qlq^i�ebjfpmebof`�molqb`qflk�`lkcbooba�_v�mob+fp`ebjf`
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f,m,�^ajfkfpqo^qflk�lc�qefp�`ljmlrka�fk�qeb�BQ+/�J@>l�jlabi�&y�1.#�ql�3.#'�

&Jlv^kls^�bq�^i�0..5_9�LëKbfii�bq�^i,�0...^9�Pe^ohbv�bq�^i,� /7729�Pe^ohbv�^ka�?rq`ebo�

/773',� Ql�qeb�_bpq�lc�qeb�bumbofjbkqboëp�hkltibadb*�Ol03+476/� e^p�klq�_bbk�bs^ir^qba�

fk�^kv�BQ+/�jlabi9�eltbsbo*�qeb�j^dkfqrab�lc�molqb`qflk�molsfaba�_v�qefp�`ljmlrka�fk�

lqebo�jlabip�lc�cl`^i�pqolhb�e^p�_bbk�obmloqba�ql�o^kdb�colj�^mmolufj^qbiv�03#�&Dfii�bq�

^i,�0..0'�ql�5.#�&Ifr�bq�^i,�0..59�Prk�bq�^i,�0..6',� Qerp*�qeb�ibsbi�lc�kbrolmolqb`qflk�

molsfaba�_v�Ol03+476/� fk�qeb�mobpbkq�pqrav�&27#'�fp�tfqefk�qeb�mr_ifpeba�o^kdb�clo�qefp�

`ljmlrka*�^p�tbii�^p�qe^q�molsfaba�_v�lqebo�KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpqp�pr`e�^p�

fcbkmolafi*�bifmolafi*�^ka�@M+/./*4.4�&Ald^k�bq�^i,� /7759�Hrkaolqfbkb�bq�^i,�0..29�

Ibhfbccob�bq�^i,� /775',

Qeb�i^`h�lc�pfdkfcf`^kq�molqb`qflk�fk�qeb�pqof^qrj�&Cfdrob�2,/'�fp�^ipl�`lkpfpqbkq�

tfqe�mr_ifpeba�obmloqp�rpfkd�KJA>�ob`bmqlo�^kq^dlkfpqp�fk�qeb�J@>l�jlabi,� Lqebo�

^rqelop�obmloq�kl�molqb`qfsb�bccb`q�tfqefk�qefp�pqor`qrob�lo�lkiv�pifdeq�molqb`qflk�`ljm^oba�

ql�qe^q�tfqefk�qeb�`loqbu�&Jlv^kls^�bq�^i,�0..5_9�Pe^ohbv�bq�^i,� /7729�V^kd�bq�^i,� /772',�

Qebob�^ob�pbsbo^i�mlppf_ib�bumi^k^qflkp�clo�qeb�`ljjlk�i^`h�lc�pfdkfcf`^kq�

kbrolmolqb`qflk�tfqefk�qeb�pqof^qrj,� Clo�J@>l�jlabip�&m^oqf`ri^oiv�mboj^kbkq�J@>l'*�

fq�j^v�_b�afob`qiv�obi^qba�ql�^�i^`h�lc�prccf`fbkq�dbkbo^qflk�lc�mbkrj_o^i�qfpprb�tfqefk�qefp�

pqor`qrob*�pfk`b�qeb�pqof^qrj�dbkbo^iiv�obmobpbkqp�qeb�`lob�lc�fp`ebjf`�fkc^o`qflk�fk�

afccbobkq�^mmif`^qflkp�lc�qefp�jlabi�&Q^qifprj^h�bq�^i,� /7769�Sbiqh^jm�bq�^i,�0..3',� Tfqe�

m^oqf`ri^o�obd^oa�ql�BQ+/+fkar`ba�fp`ebjf^*�qeb�fjmloq^k`b�lc�klk+dirq^j^qbodf`�

kbrolqluf`�qo^kpjfqqbop�tfqefk�qeb�pqof^qrj�&f,b,�alm^jfkb'�e^p�^ipl�_bbk�abjlkpqo^qba�

&?ld^boq�bq�^i,�0...',� Qefp�klqflk�`lfk`fabp�tfqe�obpriqp�colj�Q^v^d�^ka�^ppl`f^qbp�

&/774'�peltfkd�qe^q�qeb�o^q�pqof^qrj�mofj^ofiv�`lkq^fkp�qeb�BQd*�klq�qeb�BQ>*�bkalqebifk
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ob`bmqlo,� Qeb�BQ?�ob`bmqlo�fp�_bifbsba�ql�jbaf^qb�qeb�obib^pb�lc�alm^jfkb�&H^q^lh^�bq�^i,�

/773',� Qerp*�qeb�`vqlqluf`�bsbkqp�tfqefk�qeb�pqof^qrj�pr_pbnrbkq�ql�BQ+/� fkgb`qflk�j^v�

_b�fkfqf^iiv�jbaf^qba�sf^�qeb�bu`bppfsb�obib^pb�lc�alm^jfkb*�mlppf_iv�obkabofkd�

`ljmlrkap�qe^q�mofj^ofiv�q^odbq�dirq^j^qb+jbaf^qba�bubfqlqlufbfqv�fkbccb`qr^i�clo�

^`efbsfkd�kbrolmolqb`qflk�tfqefk�qeb�pqof^qrj�tebk�rpfkd�qeb�BQ+/�jlabi,

Qeb�`ilpb�pfjfi^ofqv�fk�fkc^o`q�slirjb�obar`qflk�_bqtbbk�Ol03+476/� ^ka�JH+6./�

qob^qba�o^qp�fp�lc�̀ lkpfabo^_ib�fkqbobpq�&Cfdrob�2,/',� Clo�Ol03+476/� qob^qba�^kfj^ip*�_lqe�

qlq^i�^ka�`loqf`^i�fkc^o`q�slirjbp�tbob�lkiv�^_lrq� /1#�pj^iibo�bljm^oba�ql�o^qp�

ob`bfsfkd�JH+6./,� Qerp*�qeb�a^q^�fjmiv�qe^q�^ijlpq�^ii�lc�qeb�kbrolmolqb`qflk�^ccloaba�

_v�JH+6./� &klk+pbib`qfsb'�t^p�arb�ql�^kq^dlkfpj�lc�KO0?+blkq^fkfkd�KJA>�ob`bmqlop�

^ka�molsfab�croqebo�bsfabk`b�qe^q�KO0?�^kq^dlkfpqp�^ob�bnr^iiv�bccf`^`flrp�ql�klk+�

pbib`qfsb�_il`hbop,� Croqebojlob*�qeb�pfjfi^o�ibsbi�lc�molqb`qflk�molsfaba�_v�Ol03+476/�

`ljm^oba�ql�JH+6./� fk�qeb�mobpbkq�pqrav�fp�`lkpfpqbkq�tfqe*�^ka�j^v�_b�bumi^fkba�_v*�

pbsbo^i�ob`bkq�pqrafbp�qe^q�prddbpq�qeb�pr_rkfq�^oo^kdbjbkq�^ka-lo�pvk^mqf`�il`^qflk�lc�qeb�

KJA>�ob`bmqlo�fp�m^o^jlrkq�fk�abqbojfkfkd�qebfo�mlqbkqf^i�clo�fkar`fkd�kbrolqluf`fqv�

&@ebk�bq�^i,�0..69�E^oafkde^j�bq�^i,�0..09�Ifr�bq�^i,�0..5',� Qeb�KO0?+`lkq^fkfkd�

KJA>�ob`bmqlop�^ob�_bifbsba�ql�_b�pmb`fcf`^iiv�ifkhba�ql�altkpqob^j�pfdk^ifkd�`^p`^abp�

qe^q�ib^a�ql�qeb�fkfqf^qflk�lc�̂ mlmqlpfp�rkabo�fp`ebjf`�`lkafqflkp,� Fk�`lkqo^pq*�qeb�KO0>�

`lkq^fkfkd�ob`bmqlop�^mmb^o�ql�jbaf^qb�`bii�prosfs^i�pfdk^ifkd�_lqe�Z^�fZdb_�^ka�Z^�fZf_�

&@ebk�bq�^i,�0..69�Ifr�bq�^i,�0..5',� Jloblsbo*�@^[[�bkqov�qeolrde�pvk^mqf`�KJA>�

ob`bmqlop�e^p�_bbk�peltk�ql�qofddbo�^kqf+^mlmqlqf`�^`qfsfqv�^ka�moljlqb�mol+prosfs^i�

bsbkqp*�tebob^p�@^[[�bkqov�sf^�buqo^pvk^mqf`�KJA>�ob`bmqlop�&_bifbsba�ql�_b�mofj^ofiv�

KO/-KO0?�`lkq^fkfkd�KJA>�ob`bmqlop'�&Qls^o�^ka�Tbpq_ollh�/777'�fp�`lrmiba�ql�`bii
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ab^qe�m^qet^vp�&E^oafkde^j�bq�^i,�0..09�S^kelrqqb�^ka�?^afkd�0..1',� Eltbsbo*�qeb�

pm}`fcf}�`lkqof_rqflk�lc�b^`e�j^glo�KJA>�ob`bmqlo�pr_qvmb*�^ka�qeb�fjmloq^k`b�lc�

KJA>�ob`bmqlo�il`^qflk*�ql�bu`fqlqluf`+fkar`ba�`bii�ab^qe�obj^fkp�`lkqolsbopf^i�&slk�

Bkdbie^oaq�bq�^i,�0..59�P^qqibo�bq�^i,�0...',

Qebob�^ob�^aafqflk^i�c^`qlop�ql�`lkpfabo�tebk�fkqbomobqfkd�qeb�fkc^o`q�a^q^�

mobpbkqba�fk�qefp�`e^mqbo,� Fk�^aafqflk�ql�qeb�klk+`ljmbqfqfsb*�klk+pbibbqfsb�_il`h^ab�lc�

KJA>�ob`bmqlop*�JH+6./� fp�^ipl�obmloqba�ql�_il`h�S>@@p�&mlppf_iv�lc�qeb�I+qvmb'�qe^q�

^ob�^`qfs^qba�rkabo�pqobppcri�`lkafqflkp�pr`e�^p�fp`ebjf^�&P`eroo�bq�^i,� /773',� Fk�qeb�

mobpbkq�pqrav�fq�`^k�klq�_b�abqbojfkba�tebqebo�JH+6./�e^a�^k�bccb`q�lk�S>@@p�^cqbo�

qeb�fkar`qflk�lc�fp`ebjf^*�_rq�qefp�fp�pqfii�^�m^oqf`ri^oiv�p^ifbkq�mlfkq�`lkpfabofkd�qe^q�qeb�

jb`e^kfpj�lc�BQ+/� s^pl`lkpqof`qflk�fp�prpmb`qba�ql�_b�i^odbiv�jbaf^qba�sf^�fkciru�lc�

@^[[�qeolrde�S>@@p�&Jft^�bq�^i,� /7779�Q^hrt^�bq�^i,� /77.',� Ebk`b*�abpmfqb�qeb�c^`q�

qe^q�s^oflrp�`lk`bkqo^qflkp�lc�JH+6./� ^mmb^o�ql�e^sb�kl�afob`q�bccb`q�lk�qeb�_fkafkd�lc�

BQ+/� ql�s^p`ri^o�bkalqebifk�ob`bmqlop�&Pe^ohbv�bq�^i,� /772'�fq�fp�qeblobqf`^iiv�mlppf_ib�qe^q�

qeb�kbrolmolqb`qflk�molsfaba�_v�JH+6./� ebobfk�fp�^q�ib^pq�m^oqf^iiv�obi^qba�ql�obar`ba�

s^pl`lkpqof`qflk�`^rpba�_v�^k�fkqboormqflk�lc�@^[[�fkciru�ql�qeb�bkalqebif^i�^ka�s^p`ri^o�

pjllqe�jrp`ib�`biip,� Eltbsbo*�a^q^�l_q^fkba�rpfkd�Ol03+476/� molsfab�^k�^odrjbkq�

^d^fkpq�^�pfdkfcf`^kq�olib�clo�S>@@p,� Ol03+476/� fp�efdeiv�pbib`qfsb�clo�KJA>�obbbmqlop�

`lkq^fkfkd�qeb�KO0?�pr_rkfq,� Qeb�pbib`qfsfqv�lc�Ol03+476/� clo�KO0?�lsbo�KO0>�fp�y�

3...+clia�^ka�fq�i^`hp�pfdkfcf`^kq�^`qfsfqv�^q�>JM>-h^fk^qb�ob`bmqlop*�^p�tbii�^p�K^[�̂ ka�

@^[[�be^kkbip�bsbk�tebk�^mmifba�^q�`lk`bkqo^qflkp�qe^q�pelt�j^ufj^i�molqb`qflk�^d^fkpq�

Z^�fZdb_�bu`fqlqluf`fqv�&Cfp`ebo�bq�^i,� /775',� Ebk`b*�qeb�efde�pbib`qfsfqv�lc�Ol03+476/�

prddbpqp�qe^q�qeb�pfdkfcf`^kq�obar`qflkp�fk�fkc^o`q�slirjb�l_pbosba�fk�qefp�pqrav�^ob�ifhbiv
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jlob�obi^qba�ql�^iqbo^qflkp�fk�KJA>�ob`bmqlo+jbaf^qba�bu`fqlqluf`fqv�^p�lmmlpba�ql�^kv�

pfdkfcf`^kq*�afob`q�ebjlavk^jf`�bccb`qp,

2,2,0� Crk`qflk^i�Kbrolkolqb`qflk�sf^�KJA>�Ob`bmqlo�>kq^dlkfpqp�fk�qeb�BQ+/�Jlabi

Qeb�l_pbos^qflk�lc�crk`qflk^i�kbrolmolqb`qflk�^d^fkpq�clobifj_�pbkplofjlqlo�

fjm^fojbkq�fk�qeb�`roobkq�pqrav�&pbb�Cfdrobp�2,3+2,4�clo�pfdkfcf`^kq�bccb`qp*�^ka�2,5+2,6�

mofj^ofiv�clo�m^qqbokp'�fp�fk�^dobbjbkq�tfqe�b^oifbo�pqrafbp�rpfkd�JH+6./*�Ol03+476/*�

^ka�lqebo�KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpqp�clo�qob^qjbkq�lc�pqolhb+fkar`ba�

_be^sflro^i�abcf`fqp�&El^kb�bq�^i,� /7759�Ifr�bq�^i,�0..59�Jlv^kls^�bq�^i,�0..5_'*�^ka�

clobifj_�fjm^fojbkq�fk�m^oqf`ri^o�&?^oqe�bq�^i,� /77.^9�Hrkaolqfbkb�bq�^i,�0..29�Jlv^kls^�

bq�^i,�0..5^',� Fk�qeb�mobpbkq�pqrav*�o^qp�qe^q�tbob�dfsbk�^k�f,m,� fkgb`qflk�lc�p^ifkb�sbef`ib�

moflo�ql�fp`ebjf^�afa�klq*�^p�^�dolrm*�qbka�ql�^mmol^`e�`lkqoli�&lo�mob+fp`ebjf^'�ibsbip�lc�

mbocloj^k`b�rkqfi�qeb�`bpp^qflk�lc�_be^sflro^i�qbpqfkd�&f,b,�0�tbbhp'�&Cfdrobp�2,3+2,5',�

>ipl*�qeb�abdobb�^ka�o^qb�lc�_be^sflro^i�fjmolsbjbkq�clo�qebpb�F�)�S�qob^qba�^kfj^ip�

tfqefk�qeb�pb`lka�tbbh�lc�_be^sflro^i�qbpqfkd�t^p�j^odfk^i,� Fk�`lkqo^pq*�^kfj^ip�qob^qba�

moflo�ql�fp`ebjf^�tfqe�bfqebo�Ol03+476/� lo�JH+6./� peltba�bfqebo�`ljmibqb*�lo�kb^o�

`ljmibqb*�crk`qflk^i�ob`lsbov�tfqefk�qeb�cfopq�tbbh�mlpq+fp`ebjf^�lk�jlpq�_be^sflro^i�

jb^probp�&Cfdrobp�2,3+2,5',� Fkabba*�^pfab�colj�qbpqfkd�fk�qeb�`vifkabo*�fq�t^p�o^ob�clo�^kv�

F�)�O�lo�F�)�J�qob^qba�o^qp�ql�abjlkpqo^qb�jb^pro^_ib�clobifj_�fjm^fojbkq�^cqbo�qeb�cfopq�

tbbh�mlpq+fp`ebjf^,� @lkpfabofkd�qeb�j^dkfqrab�lc�kbrolmolqb`qflk�molsfaba�ql�qeb�

`loqbu�tfqefk�qebpb�qtl�dolrmp�&pb`qflk�2,1,/*�^ka�Cfdrobp�2,/+2,0'*�^ka�qe^q�fp`ebjf`�

a^j^db�t^p�i^odbiv�obpqof`qba�ql�qeb�clobifj_�pbkplofjlqlo�`loqbu�fk�qefp�jlabi*� qebpb
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l_pbos^qflkp�^ob�`lkpfpqbkq�tfqe�qeb�klqflk�qe^q�qeb�abdobb�lc�a^j^db�ql�qeb�clobifj_�

pbkplofjlqlo�`loqbu�fp�ifhbiv�obi^qba�ql�qeb�ibsbi�lc�fjm^fojbkq�fk�clobifj_�crk`qflk�lk�

jlpq�qbpqp,

Pfjfi^o�ql�qeb�obpriqp�clo�fkc^o`q�slirjb*�^ajfkfpqo^qflk�lc�bfqebo�JH+6./� lo�

Ol03+476/� obpriqba�fk�pfjfi^o�ibsbip�^ka�o^qbp�lc�clobifj_�crk`qflk^i�ob`lsbov*�^�m^qqbok�

qe^q�t^p�`lkpfpqbkq�^`olpp�^ii�_be^sflro^i�jb^probp,� Eltbsbo*�qebob�t^p�^�pifdeq�

qbkabk`v�clo�Ol03+476/� qob^qba�o^qp�ql�e^sb�^k�fjmolsba�_be^sflro^i�lrq`ljb�obi^qfsb�ql�

JH+6./� qob^qba�o^qp�arofkd�qeb�fkfqf^i�a^vp�lc�mlpq+prodf`^i�qbpqfkd�lk�pbsbo^i�

_be^sflro^i�jb^probp�&pbb�Cfdrobp�2,4+2,6',� Kbsboqebibpp*�qefp�l_pbos^qflk�j^v�^ipl�_b�

obi^qba�ql�qeb�ao^j^qf`�tbfdeq�ilpp�fkfqf^iiv�bumbofbk`ba�_v�JH+6./� qob^qba�o^qp�&Cfdrob�

2,2'�^ka-lo�ifkdbofkd�_be^sflro^i�afpqro_^k`bp�fkar`ba�_v�qeb�^ajfkfpqo^qflk�lc�JH+6./,

>ajfkfpqo^qflk�lc�JH+6./� fk�o^qp�e^p�_bbk�peltk�ql�fkar`b�tbfdeq�ilpp*�^p�tbii�

^p�pqboblqvmfbp�lc�qeb�eb^a�^ka�clobm^tp*�eb^a�tb^sfkd*�^q^uf^*�lo�bsbk�^�`ljmibqb�ilpp�

lc�jlsbjbkq�&>kafkb�bq�^i,� /7779�Jlv^kls^�bq�^i,�0..5^',� Qebpb�_be^sflro^i�

^_kloj^ifqfbp�fkar`ba�_v�JH+6./� ^ob�jlpq�molklrk`ba�arofkd�qeb�fkfqf^i�elrop�^cqbo�

^ajfkfpqo^qflk*�^ka�i^odbiv�afjfkfpe�tfqefk�02�eo�&Jlv^kls^�bq�^i,�0..5^',� Fq�fp�

^`hkltibadba*�qebobclob*�qe^q�qeb�bufpqbk`b�lc�b^oiv�_be^sflro^i�afpqro_^k`bp�j^v�e^sb�

e^jmboba�clobifj_�^_fifqv�fk�qeb�JH+6./� qob^qba�^kfj^ip�clo�^q�ib^pq�qeb�cfopq�a^v�lc�

qbpqfkd,� Fk�^aafqflk*�^iqelrde�`lob�_lav�qbjmbo^qrob�t^p�j^fkq^fkba�_bqtbbk�14Ñ@�^ka�

16Ñ@�qeolrdelrq�ob`lsbov*�fq�fp�mlppf_ib�qe^q�qeb�pbsbob�i^`h�lc�jlsbjbkq�bsfabkq�fk�JH+�

6./� o^qp�clo�pbsbo^i�elrop�^cqbo�BQ+/+fkar`ba�fp`ebjf^�`lria�e^sb�^ccloaba�^k�^aafqflk^i�

jb^kp�lc�_o^fk�molqb`qflk�ql�qebpb�o^qp,� Kbrolkp�fk�mbof+fkc^o`q�qfpprb�e^sb�_bbk�peltk�ql�

_b�srikbo^_ib�ql�rpb+abmbkabkq�bu`fqlqluf`fqv�^cqbo�qeb�fkfqf^qflk�lc�fp`ebjf^�&Tllaibb

//.



^ka�P`e^iiboq�0..2',

Rpfkd�qeb�BQ+/�jlabi*�krjbolrp�pqrafbp�e^sb�peltk�qe^q�sbef`ib�fkgb`qflk�ql�qeb�

`loqbu�^ka-lo�pqof^qrj�albp�klq�obpriq�fk�_be^sflro^i�^_kloj^ifqfbp�^ka�lkiv�jfklo�lo�kl�

sfpf_ib�efpqlildf`^i�fkgrov�&Colpq�bq�^i,�0..49�Crub�bq�^i,� /7759�Dfrif^kf�bq�^i,�0..59

Erdebp�bq�^i,�0..19�Tfkaib�bq�^i,�0..4',� Fk�qeb�mobpbkq�pqrav�fq�t^p�fjmbo^qfsb�clo�qeb�

pe^j�dolrm�ql�pbosb�^p�^k�fkq^`q�_be^sflro^i�`lkqoli9�qerp*�abpmfqb�obmloqp�`lk`bokfkd�qeb�

fkboqkbpp�lc�sbef`ib�fkgb`qflk*�pe^j�prodbov�t^p�abbjba�qeb�jlpq�rkafpormqfsb�^ka�

^mmolmof^qb�`lkqoli�dolrm�clo�_be^sflro^i�qbpqfkd�&>ahfkp�bq�^i,�0..29�Dfijlro�bq�^i,

0..29�Epr�^ka�Glkbp�0..49�Tfkaib�^ka�@lo_bqq�0..3',� >p�lrqifkba�fk�pb`qflk�2,0,1*�o^qp�

ob`bfsfkd�BQ+/� prodbov�^ka�f,m,�sbef`ib�fkgb`qflk�tbob�abbjba�ql�obmobpbkq�qeb�jlpq�

^mmolmof^qb�`lkqoli�dolrm�clo�fkc^o`q�^k^ivpbp,� Qerp*�qeb�`roobkq�bumbofjbkq�afa�klq�

bjmilv�qeb�rpb�lc�pqboblq^uf`^iiv�fkgb`qba�sbef`ib�fk�qeb�_o^fk�^p�^k�^aafqflk^i�`lkqoli,

Clo�qeb�`roobkq�pqrav*� fq�fp�^`hkltibadba�qe^q�qeb�abdobb�lc�efpqlildf`^i�fkgrov�^ka�

_be^sflro^i�fjm^fojbkq�arb�ql�fkgb`qflk�lc�qeb�BQ+/� mbmqfab�`^k�klq�_b�m^oqfqflkba�colj�

^kv�mlqbkqf^i�bccb`qp�lc�pqboblq^uf`^iiv�fkgb`qba�sbef`ib�fk�qeb�_o^fk,� Eltbsbo*�qeb�ob^abo�

fp�afob`qba�ql�>mmbkafu�?�clo�^k�fiirpqo^qflk�lc�a^q^�mboq^fkfkd�ql�^�sbov�pj^ii�dolrm�k^�;�

0'�lc�o^qp�qe^q�tbob�dfsbk�pqboblq^uf`�jf`ol�fkgb`qflkp�lc�sbef`ib�&pqbofib�afpqfiiba�E,L'�

`lkqoli�pr_pq^k`b�&bnr^i�slirjbp�^ka�prodf`^i�mol`barob�^p�abp`of_ba�fk�pb`qflk�2,0,/'�

^ka�pr_gb`qba�ql�_be^sflro^i�qbpqfkd�mol`barobp�^p�mobsflrpiv�abp`of_ba�&pbb�pb`qflk�

2,0,1+2,0,2',� A^q^�colj�qefp�dolrm�fjmiv�qe^q�fkgb`qflk�lc�sbef`ib�fk�qeb�_o^fk�`^rpbp�

kbdifdf_ib�a^j^db�tfqefk�qeb�`loqbu�_rq�qe^q�^q�ib^pq�m^oq�lc�qeb�fkgrov�tfqefk�qeb�pqof^qrj�

j^v�_b�^``lrkqba�clo�_v�qeb�sbef`ib�pr_pq^k`b�&pbb�>mmbkafu�?*�Cfdrob�?+/',� Clo�qeb�

mobpbkq�pqrav*�qefp�l_pbos^qflk�albp�lccbo�^�mlqbkqf^i�o^qflk^ib�clo�i^`h�lc�pfdkfcf`^kq

///



kbrolmolqb`qflk�tfqefk�qeb�pqof^qrj�&Cfdrob�2,/'*�^p�tbii�^p�^�mlppf_ib�obi^qflkpefm�

_bqtbbk�i^`h�lc�pqof^q^i�molqb`qflk�^ka�qeb�l_pbos^qflk�lc�kl�moljfkbkq�mobpbos^qflk�lc�

_be^sflro^i�crk`qflk�lk�qeb�P`e^iiboq�`vifkabo�qbpq�&Cfdrob�2,6',� Qeb�pj^ii�dolrm�qe^q�t^p�

dfsbk�pqboblq^uf`�jf`olfkgb`qflk�lc�sbef`ib�lkiv�abjlkpqo^qba�molklrk`ba�clobifj_�

fjm^fojbkq�^p�jb^proba�lk�qeb�`vifkabo�qbpq�&pbb�>mmbkafu�?*�Cfdrob�?+2',� Fq�fp�ifhbiv�

qe^q�qeb�`vifkabo�qbpq�q^ubp�lqebo�_o^fk�crk`qflkp�pr`e�^p�pqfjrirp+obpmlkpb+^ppl`f^qflkp*�

jlqfs^qflk*�^ka�pm^qf^i�lofbkq^qflk�jr`e�jlob�eb^sfiv�qe^k�lqebo�clobifj_�jb^probp�

rqfifwba�fk�qefp�pqrav,� Qefp�klqflk�fp�`lkpfpqbkq�tfqe�krjbolrp�mobsflrp�obmloqp�

abjlkpqo^qfkd�^�moljfkbkq�olib�lc�qeb�pqof^qrj�fk�pr`e�êefdeboë� crk`qflkp�&pbb�Tefqb�

0..7�clo�^�bljmobebkpfsb�obsfbt�lk�qefp�j^qqbo',

Fk�prjj^ov*�`ljm^oba�ql�o^qp�ob`bfsfkd�p^ifkb�sbef`ib�moflo�ql�fp`ebjf^*�qeb�

dbkbo^i�l_pbos^qflk�lc�obar`ba�clobifj_�abcf`fqp�&fk�_lqe�j^dkfqrab�^ka�aro^qflk'�clo�o^qp�

qob^qba�tfqe�KJA>�ob`bmqlo�^kq^dlkfpqp�`ljmibjbkqp�qeb�j^ohba�obar`qflk�fk�fkc^o`q�

slirjb�pbbk�fk�qebpb�dolrmp*�^ka�molsfabp�bsfabk`b�qe^q�qeb�BQ+/�jlabi�fp�^�prfq^_ib�

bumbofjbkq^i�jbqela�clo�pqravfkd�pqor`qro^i�kbrolmolqb`qflk�^p�tbii�^p�crk`qflk^i�

kbrolmolqb`qflk�^d^fkpq�clobifj_�pbkplofjlqlo�fjm^fojbkq,� Qebpb�cfkafkdp�j^oh�qeb�cfopq�

qfjb�qe^q�KJA>�ob`bmqlo�^kq^dlkfpqp�e^sb�_bbk�peltk�ql�_b�kbrolmolqb`qfsb�fk�qeb�BQ+/�

jlabi*�^ka�croqebo�prddbpqp�qe^q�qefp�kbt�jlabi�lc�ilb^ifwba�fp`ebjf`�pqolhb�j^v�_b�^�

rpbcri�qlli�clo�Z^�fZf_�bumbofjbkq^i�fksbpqfd^qflkp�tef`e�^fj�ql�afppb`q�^m^oq�_lqe�qeb�

pqorbqro^i�^ka�crk`qflk^i�molqb`qfsb�molmboqfbp�lc�pbib`qfsb�KO0?�pr_rkfq�^kq^dlkfpqp�

`ljm^oba�ql�klk+pbib`qfsb�_il`hbop�lc�qeb�KJA>�ob`bmqlo,
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/(*� GbU'YcSXU]YS�JbUQd]U^d�gYdX�H_,/'032+4�H_\U�_V�dXU�;_^dbQ\UcY_^Q\�@U]Yc`XUbU�

Y^�HUS_fUbi�Vb_]�=J'+� Y^TeSUT�\UcY_^c�_V�dXU�>_bU\Y]R�IU^c_bY]_d_b�;_bdUh�Q^T

<_bc_\QdUbQ\�IdbYQde]

3,/� Fkqolar`qflk

3,/,/� @lkqo^ibpflk^i�Ebjfpmebof`�Fkslisbjbkq�fk�Ob`lsbov�colj�Rkfi^qbo^i�Pqolhb

Qeb�_o^fk�fp�`roobkqiv�sfbtba�^p�^�crk`qflk^iiv�^ka�pqor`qro^iiv�avk^jf`�bkqfqv�

&Kral�0..4',� J^kv�ob`bkq�pqrafbp�pelt�oblod^kfw^qflk�tfqefk�qeb�_o^fk�cliiltfkd�^k�

fp`ebjf`�ibpflk�&Colpq�bq�^i,�0..19�O^j^k^qe^k�bq�^i,�0..49�P`e^b`eqbo�bq�^i,�0..49�Uboof�

bq�^i,�0..1',� >k�^ob^�lc�lkdlfkd�^qqbkqflk�fk�pqolhb�obpb^o`e�fp�qeb�olib�lc�qeb�

`lkqo^ibpflk^i�ebjfpmebob�fk�ob`lsbov�colj�rkfi^qbo^i�`bob_o^i�fkc^o`qflk�fkgrov�

&?fbj^phfb�bq�^i,�0..39�Epr�^ka�Glkbp�0..4',� Qeb�`loqbu�`lkqo^i^qbo^i�^ka�eljlqlmf`�ql�

rkfi^qbo^i�`loqf`^i�ibpflkp�fk�o^qp�e^p�_bbk�clrka�ql�rkabodl�pqor`qro^i�kbrolk^i�mi^pqf`fqv*�

pr`e�^p�^ulk^i�pmolrqfkd*�abkaofqb�^o_lofw^qflk*�^ka�pvk^mqldbkbpfp�&>ahfkp�bq�^i,�0..29�

?fbj^phfb�^ka�@lo_bqq�0../9�Epr�^ka�Glkbp�0..49�Irhb�bq�^i,�0..2',� Fk�erj^kp*�

fk`ob^pba�bu`fq^_fifqv�^ka�bke^k`ba�`bob_o^i�_illa�cilt�e^sb�_bbk�clrka�tfqefk�

`lkqo^ibpflk^i�mobjlqlo�^ka�pbkplofjlqlo�`loqf`^i�^ob^p�arofkd�ob`lsbov�colj�rkfi^qbo^i�

fp`ebjf`�pqolhb�&@o^jbo�bq�^i,� /7759�Gle^kpbk+?bod�bq�^i,�0..09�J^ope^ii�bq�^i,�0...',

Eltbsbo*�tebqebo�lo�klq�qebpb�^iqbo^qflkp�`lkqo^i^qbo^i�ql�qeb�a^j^dba�

ebjfpmebob�^`qr^iiv�c^`fifq^qb�ob`lsbov�colj�rkfi^qbo^i�pqolhb�obj^fkp�`lkqolsbopf^i,
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Obpriqp�colj�pljb�mr_if`^qflkp�e^sb�peltk�&lo�fjmifba'�qe^q�qeb�`lkqo^ibpflk^i�`loqbu�

q^hbp�lsbo�pljb�crk`qflk�lc�qeb�fjm^foba�ifj_�arofkd�qeb�ob`lsbov�mol`bpp�&>_l�bq�^i,�

0../9�?fbj^phfb�bq�^i,�0..39�Webkddr^kd�bq�^i,�0../9�Bjbofbh�bq�^i,�0..1'9�eltbsbo*�

jlpq�cfkafkdp�colj�^kfj^i�pqrafbp�rqfifwfkd�^�0+pq^db�ibpflk�lo�`loqf`^i�fk^`qfs^qflk�

mol`barob�afob`qiv�fkaf`^qb�qe^q�qeb�eljlqlmf`�`lkqo^ibpflk^i�ebjfpmebob�albp�klq�e^sb�^�

crk`qflk^i�olib�fk�ob`lsbov�colj�rkfi^qbo^i�_o^fk�a^j^db�&?^oqe�^ka�Pq^kcfbia�/77.9�?^oqe�

bq�^i,� /77._9�Ifr�^ka�Olrfiibo�/7779�Pe^kfk^�bq�^i,�0..49�Q^h^q^�bq�^i,�0..4',� Qeb�buqbkq�

ql�tef`e�qeb�`lkqo^ibpflk^i�ebjfpmebob�`lkqof_rqbp�ql�crk`qflk^i�ob`lsbov�fp�croqebo�

ab_^q^_ib�pfk`b�krjbolrp�bumbofjbkq^i�^ka�`ifkf`^i�pqrafbp�e^sb�abjlkpqo^qba�qe^q�

pfdkfcf`^kq�^a^mqfsb�`e^kdbp�^ipl�q^hb�mi^`b�fk�qeb�afob`q�sf`fkfqv�lc�qeb�fkc^o`q�+ �tfqefk�

qeb�fmpfibpflk^i�ebjfpmebob*� &b,d,�@^pqol+>i^j^k`lp�^ka�?loobii� /7739�Colpq�bq�^i,�0..19�

Ilr_fklru�bq�^i,�0..1',

Fq�fp*�eltbsbo*�lc�fkqbobpq�qe^q�jlpq�fksbpqfd^qflkp�e^sb�pmb`fcf`^iiv�bu^jfkba�qeb�

crk`qflk^i�olib�lc�qeb�`lkqo^ibpflk^i�`loqbu�fk�qebpb�mol`bppbp*�kbdib`qfkd�qeb�crk`qflk^i�

fkslisbjbkq�lc�qeb�eljlqlmf`�pr_`loqbu�^cqbo�rkfi^qbo^i�`loqf`^i�^ka�pr_`loqf`^i�fp`ebjf`�

a^j^db�&?^oqe�^ka�Pq^kcfbia� /77.9�?^oqe�bq�^i,� /77._9�Ifr�^ka�Olrfiibo� /7779�Pe^kfk^�bq�

^i,�0..49�Q^h^q^�bq�^i,�0..4',� Obpriqp�colj�kbrolfj^dfkd�pqrafbp�fk�erj^kp�abjlkpqo^qb�

qe^q�fc�pr_`loqf`^i�pqj`qrobp�pr_pbosfkd�jlqlo�crk`qflkp�^ob�^ipl�a^j^dba*�^`qfs^qflk�

tfqefk�qeb�rka^j^dba�ebjfpmebob�fp�pfdkfcf`^kqiv�^rdjbkqba�arofkd�qeb�ob`lsbov�mol`bpp�

obi^qfsb�ql�fkafsfar^ip�tfqe�mrobiv�`loqf`^i�ibpflkp�&Cbvav�bq�^i,�0..09�Ircq�bq�^i,�0..2',

>p�mobsflrpiv�lrqifkba*�pr_`loqf`^i�fkc^o`qflk�fp�`ljjlk�fk�`ifkf`^i�fp`ebjf`�pqolhb�

&@o^jbo�0..1'*�^ka�a^j^db�ql�qebpb�pqor`qrobp�fp�pqolkdiv�ifkhba�tfqe�fjm^fojbkq�fk�

rmmbo�buqobjfqv�pbkplofjlqlo�crk`qflk�cliiltfkd�pqolhb�&Cbvp�bq�^i,�0...',� Qebobclob*
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^kfj^i�pqrafbp�qe^q�^fj�ql�fjmbab�kbrolk^i�crk`qflk�fk�qeb�`lkqo^ibpflk^i�ebjfpmebob�fk�

loabo�ql�bu^jfkb�fqp�crk`qflk^i�olib�fk�ob`lsbov�colj�rmmbo�buqobjfqv�fjm^fojbkq�^cqbo�

rkfi^qbo^i�fp`ebjf`�pqolhb�j^v�_b�_bqqbo�pbosba�_v�^ipl�fk`lomlo^qfkd�fp`ebjf`�a^j^db�ql�

qeb�pr_`loqbu�fk�pr`e�bumbofjbkqp,

3,/,0� KO0?�Pr_rkfq+Pbib`qfsb�>kq^dlkfpj�^ka�Crk`qflk^i�Kbrolmolqb`qflk�tfqefk�qeb�

Fmpfibpflk^i�Ebjfpmebob

>iqbo^qflkp�fk�crk`qflk^i�mi^pqf`fqv�^cqbo�_o^fk�fkgrov�`^k�_b�croqebo�^ccb`qba�_v�^�

s^ofbqv�lc�bumbofjbkq^i�`lkafqflkp*�fk`irafkd�bib`qof`^i�pqfjri^qflk*�_be^sflro^i�

bumbofbk`b*�^ka�me^oj^`lildf`�qob^qjbkq�&Kfipplk�bq�^i,� /7779�Rv�bq�^i,�0..19�Uboof�bq�^i,�

0..1',� Fkabba*�qeb�^ajfkfpqo^qflk�lc�̂ kqf+fp`ebjf`�^dbkqp�^ka-lo�bumlprob�ql�^k�bkof`eba�

bksfolkjbkq�cliiltfkd�pqolhb�e^p�_bbk�peltk�ql�fkqbo^`q�tfqe�fkgrov+fkar`ba�objlabifkd�

mol`bppbp�fk�^�j^kkbo�qe^q�_bqqbo�mobpbosbp�plj^qlqlmf`�lod^kfw^qflk�^ka�kbro^i�

obpmlkpfsbkbpp�fk�fmpfibpflk^i�pbkplofjlqlo�obdflkp�&M^ofbkqb�bq�^i,�0../9�Uboof�bq�^i,�

0..1',� Mlqbkqf^iiv*�pr`e�j^kfmri^qflkp�j^v�ifjfq�^k�lqebotfpb�kb`bpp^ov�fkslisbjbkq�lc�

qeb�`lkqo^ibpflk^i�ebjfpmebob�clo�obfkpq^qbjbkq�lc�mob+fp`ebjf`�_be^sflro^i�crk`qflk,

Obpriqp�colj�mobsflrp�tloh�lrqifkba�tfqefk�qefp�qebpfp�&f,b,�@e^mqbo�2'�

abjlkpqo^qba�qe^q�^�pfkdib*�mob+fp`ebjf`�f,m,�^ajfkfpqo^qflk�&4jd-hd'�lc�qeb�KO0?+�

pr_rkfq+pbib`qfsb�^kq^dlkfpq*�Ol03+476F� pr_pq^kqf^iiv�fjmolsba�ob`lsbov�colj�rkfi^qbo^i�

abcf`fqp�fk�_lqe�sf_ofpp^b+�^ka�q^`qfib+pqfjri^qba�clobifj_�mi^`fkd�qbpqp�^ka�pfdkfcf`^kqiv�

obar`ba�fkc^o`q�slirjb�obi^qfsb�ql�o^qp�ob`bfsfkd�qfjb+j^q`eba�p^ifkb�fkgb`qflkp,� Fc�Ol03+�

476/� albp�fkabba�`lkcbo�^rqebkqf`�crk`qflk^i�kbrolmolqb`qflk�&f,b,�_be^sflro^i
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mobpbos^qflk�fp�arb�ql�^k�^`qr^i�pm^ofkd�lc�fmpfibpflk^i�kbrolk^i�`fo`rfqov'�qebk�^�dob^qbo�

^jlrkq�lc�obpfar^i�fmpfibpflk^i�pbkplofjlqlo�`fo`rfqp�pelria�_b�ibcq�crk`qflk^iiv�fkq^`q,�

Qerp*�qefp�`ljmlrka�`lria�ifjfq�qeb�rkc^slo^_ib�fkslisbjbkq�lc�qeb�rka^j^dba�

ebjfpmebob�clo�obfkpq^qbjbkq�lc�_be^sflro^i�crk`qflk,

3,/,1� Pqras�Dl^ip

Qeb�mofj^ov�^fj�lc�qefp�pqrav�t^p�ql�l_q^fk�mobifjfk^ov�a^q^�lk�qeb�crk`qflk^i�

olib�lc�qeb�`lkqo^ibpflk^i�ebjfpmebob*�eljlqlmf`�ql�^k�fkfqf^i�rkfi^qbo^i�BQ+/� ibpflk*�fk�

qeb�ob`lsbov�lc�clobifj_�mi^`fkd�_be^sflro�pr_pbnrbkq�ql�mob+fpbebjfb�qob^qjbkq�tfqe�^k�

KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpq�lo�sbef`ib�`lkqoli,� Clo�qefp�bumbofjbkq*� fq�t^p�lc�

fkqbobpq�ql�abqbojfkb�fc�̂ �pb`lka�fp`ebjf`�ibpflk�ql�qeb�mobsflrpiv�klk+ibpflkba�

ebjfpmebob*�fkqolar`ba�pr_pbnrbkq�ql�ob`lsbov�lc�mi^`fkd�_be^sflro�tfqe�qeb�clobifj_�

`lkqo^i^qbo^i�ql�qeb�fkfqf^i� ibpflk*�tlria�molar`b�^�obfkpq^qbjbkq�lc�mi^`fkd�fk^``ro^`v�

tfqe�qeb�`lkqo^i^qbo^i�clobifj_,� Fq�t^p�lc�croqebo�fkqbobpq�ql�bu^jfkb�qeb�mlppf_ib�bccb`q�lc�

mob+fp`ebjf`�qob^qjbkq�tfqe�qeb�KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpq�Ol03+476/� lk�qefp�

mebkljbklk,

3,0� Jbqelap�^ka�J^qbof^ip

-&*&)� GebXVbi

Bkalqebifk+/� &2..mjli-mi'�t^p�afpplisba�fk�pqbofib�afpqfiiba�E,L�^ka�

jf`olfkgbbqba�ql�qeb�clobifj_�pbkplofjlqlo�`loqbu�^ka�alopli^qbo^i�pqof^qrj,� Qtl�`loqf`^i

//4



fkgb`qflkp�^ka�lkb�pqof^q^i�fkgb`qflk�tbob�^ajfkfpqboba�ql�qeb�ofdeq�ebjfpmebob,

Pqboblq^uf`�fkgb`qflk�`lloafk^qbp�tbob8�`loqf`^i� /'�>M�)0,.*�JI�+0,7*�AS*�+0,39�`loqf`^i�0'�

>M�)/,.*�JI�+0,7*�AS�+0,39�pqof^q^i�>M�).,7*�JI�+1,4*�AS�+4,.,� Bkalqebifk+/�t^p�

jf`ol�fkgb`qba�fk�^�slirjb�lc�0mi*�0,3mi*�^ka� Fmi�clo�`loqf`^i� /*�`loqf`^i�0*�^ka�qeb�pqof^q^i�

fkgb`qflk*�obpmb`qfsbiv,� Clo�croqebo�abq^fip�pbb�pb`qflk�0,1,� >q� /3�a^vp�mlpq+prodbov�o^qp�

ob`bfsba�rkfi^qbo^i�fp`ebjf`�ibpflkp�ql�qeb�eljlqlmf`�`lkqo^ibpflk^i�ebjfpmebob�&f,b,�

clobifj_�pbkplofjlqlo�`loqbu�^ka�alopli^qbo^i�pqof^qrj�lc�qeb�ibcq�ebjfpmebob'�rpfkd�qeb�

p^jb�pqboblq^uf`�prodf`^i�jbqela�&jlafcfba�lkiv�ql�q^odbq�qeb�lmmlpfqb�ebjfpmebob'�^ka�

alp^db�lc�BQ+/� ^p�lrqifkba�clo�qeb�fkfqf^i�fp`ebjf`�fkpriq,� O^qp�ob`bfsfkd�qfjb+j^q`eba�0+�

pq^db�pe^j�prodbofbp�pbosba�^p�fkq^`q�`lkqolip�&k�;�2',

-&*&*� 9beX�HbVRd]V^d':h`VbZ]V^dR\�8_^UZdZ_^c

>mmolufj^qbiv�02�eo�^cqbo�^oofs^i�fk�qeb�^kfj^i�`lilkv�ollj*�o^qp�tbob�

mpbral+o^kaljiv�mrq�fkql�lkb�lc�1� dolrmp�&BQ+i-Ol03+476/*�BQ+/-P^ifkb*�lo�Pe^j�

prodbov',� Arofkd�qeb�fkfqf^i�prodbov*�^mmolufj^qbiv� /3�jfk�moflo�ql�qeb�fkfqf^qflk�lc�qeb�

BQ+/� fkgb`qflkp�o^qp�tbob�dfsbk�f,m,� fkgb`qflkp�lc�bfqebo�Ol03+476/� &4jd-hd'�&k�;�3'�

XFp`ebjf^�)�Ol03+476/� &F�)�O'Z*�lo�bnr^i�slirjbp�lc�p^ifkb�sbef`ib�&k�;�3'� XFp`ebjf^�)�

Sbef`ib�&F�)�S'Z,� Dolrmp�ob`bfsfkd�aord�qob^qjbkq�tbob�`laba�_v�^�i^_�qb`ekf`f^k�clo�qeb�

aro^qflk�lc�qeb�bumbofjbkq�qeolrde�ql�a^q^�^k^ivpfp�fk�loabo�ql�_ifka�qeb�bumbofjbkqbo�ql�

`lkafqflk,� >ii�o^qp�fk�qeb�^_lsb�dolrmp�tbob�obmobpbkqba�tfqefk�lkb�`leloq,� Dfsbk�qe^q�

^mmolmof^qb�fksbpqfd^qflk�lc�qeb�pqrav�l_gb`qfsb�t^p�`lkafqflk^i�rmlk�pljb�abdobb�lc�

fkfqf^i�_be^sflro^i�fjm^fojbkq*�^kfj^ip�qe^q�afa�klq�jbbq�qeb�^�moflof�`ofqbof^�lc�êprosfslop�

tfqe�abcf`fqë� &abq^fiba�fk�pb`qflk�0,6'�tbob�objlsba�colj�qeb�bumbofjbkq�!^�4�*"&
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-&*&+�7VYRfZ_ebR\�HVcdZ^X�R^U�7_Ui� KVZXYd�BVRcebV]V^dc

>kfj^ip�tbob�qbpqba�clo�clobifj_�mi^`fkd�^``ro^`v�&^p�`lkar`qba�

mobsflrpiv'�lkb�a^v�moflo*�1�eo�mlpq*�^ka�bsbov�a^v�lsbo�qeb�kbuq�/2�a^vp�^cqbo�qeb�cfopq�

prodbov,� Cliiltfkd�qeb�pb`lka�prodbov�&a^v�/3'*�o^qp�tbob�^d^fk�qbpqba�clo�clobifj_�

mi^`fkd�^``ro^`v�^q�1�eo�mlpq+prodbov*�^ka�lk�a^vp� /� ^ka�0�mlpq+pb`lka�prodbov,� ?lqe�

fmpfi^qbo^i�^ka�`lkqo^i^qbo^i�mi^`fkd�obpmlkpbp�tbob�bu^jfkba,� Arofkd�qeb�fkfqf^i�0�tbbhp�

mlpq+prodbov*�^ii�o^qp�fk�qefp�bumbofjbkq�tbob�bumlpba�ql�^�_be^sflro^i�qbpqfkd�obdfjbk�

fabkqf`^i�ql�qe^q�abp`of_ba�fk�`e^mqbo�2�lc�qefp�qebpfp�&f,b,�CMO*�`vifkabo*�^ka�^aebpfsb�

objls^i�qbpqfkd'�fk�loabo�ql�`lj_fkb�qefp�a^q^�tfqe�mobsflrp�F�)�S�^ka�/�)�O�dolrmp�fc�

t^oo^kqba,� >kfj^ip�tbob�tbfdeba�bsbov�a^v�lc�bumbofjbkq^qflk,

3,*&,�=Zcd_\_Xi�R^U�>^WRbTd�:cdZ]RdZ_^

Pbsbkqbbk�a^vp�mlpq+prodbov�o^qp�tbob�brqe^kfwba,� ?o^fkp�tbob�sf_o^qljb�

pb`qflkba�^ka�pq^fkba�tfqe�`obpvi�sflibq�clo�fkc^o`q�^k^ivpfp�&clo�croqebo�abq^fip�pbb�

pb`qflkp�0,4,/*�0,4,0*�^ka�0,5',� Fk�loabo�ql�bu^jfkb�qeb�bccb`q�lc�KO0?�pr_rkfq+pbib`qfsb�

^kq^dlkfpj�lk�fkc^o`q�slirjb�tfqefk�^�i^odbo�dolrm�lc�o^qp*�fkc^o`q�jb^probjbkqp�&f,b,�

slirjb�^ka�^ob^'�clo�qebpb�dolrmp�tbob�`lj_fkba�tfqe�mobsflrp�F�)�S�^ka�/�)�O�dolrmp*�

`lkqfkdbkq�lk�kl�pfdkfcf`^kq�afccbobk`b�_bqtbbk�qebfo�obpmb`qfsb�m^qqbokp�lc�fp`ebjf`�

a^j^db�lo�bpqfj^qba�slirjbp�lc�_o^fk�fkgrov,� @lj_fkba�a^q^�^ob�mobpbkqba�fk�>mmbkafu�

>,� Qeb�abdobb�lc�fp`ebjf`�a^j^db�`^rpba�_v�qeb�pb`lka�BQ+/� prodbov�t^p�klq�

nr^kqfcfba�fk�qefp�pqrav*�qelrde�qeb�bumbofjbkqbo�afa�sbofcv�qe^q�`lkqo^ibpflk^i�

efpqlildf`^i�a^j^db�t^p�^abnr^qb�^ka�molmboiv�mi^`ba,
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3,1�Obpriqp

3," !�(50,7-9�',9,

Mob+fp`ebjf`�qob^qjbkq�tfqe�Ol03+476/� pfdkfcf`^kqiv�obar`ba�qlq^i�fkc^o`q�

slirjb�_v�y�10#�obi^qfsb�ql�p^ifkb�sbef`ib�`lkqoli�o^qp�&01,6�ä�1,/�jj[�sp�12,5�ä�1,1�

jj[*�obpmb`qfsbiv'�&C� d'�;�3,730*�E�;�.,.2/'�&pbb�Cfdrob�3,/� clo�dolrm�fkc^o`q�slirjb�

`ljm^ofplkp',� Cfdrob�3,0�fiirpqo^qbp�qeb�`loqf`^i�^ka�pqof^q^i�^ob^p�lc�fp`ebjf`�_o^fk�

a^j^db�^q�jb^proba�pqboblq^uf`�ibsbip�molar`ba�_v�qeb�fkfqf^i�BQ+/� fkgb`qflkp,

J� 2.
ol� 13

03

V �5� "�=

V �5� "�:

<JN?G ;_b d YSQ \ ;NLF?N?G

Cfdrob�3,/�@ljm^ofplk�lc�qlq^i*�`loqf`^i*�^ka�pqof^q^i�fkc^o`q�slirjb�bpqfj^qbp�
_bqtbbk�qeb�F�+f+�S�^ka�E+�O�dolrmp,� A^q^�obmobpbkq�jb^k�ä�P,B,J,�kE�3�.,.3',
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Cfdrob�3,0,� @ljm^ofplk�lc�F�)�S�^ka�F�)�O�qob^qba�o^qp�lk�^ob^�lc�fp`ebjf`�_o^fk�
a^j^db�fk�`loqbu�&qlm'�^ka�pqof^qrj�&_lqqlj'�^q� /.�pqboblq^uf`�ibsbip�^ppbppba�/5�
a^vp�cliiltfkd�cl`^i�fp`ebjf`�pqolhb�fkar`ba�_v�jriqfmib�fkqo^`bob_o^i�fkgb`qflkp�
lc�BQ+/,� A^q^�obmobpbkq�jb^k�ä�P,B,J,

Cfdrob�3,1�abmf`qp�obmobpbkq^qfsb�`obpvi�sflibq�pq^fkba�`lolk^i�pb`qflkp�colj�qeb�

^ob^�lc�jlpq�`lk`bkqo^qba�fp`ebjf`�a^j^db�clo�qeb�F�)�S�^ka�F�)�O�dolrmp*�tfqe�

`ljm^ofplk�ql�^�qvmf`^i�pe^j�_o^fk,� Qeb�_o^fk�pb`qflkp�peltk�fk�Cfdrob�3,1�^ipl�fiirpqo^qb�

qeb�a^j^db�`^rpba�ql�qeb�`lkqo^ibpflk^i�clobifj_�pbkplofjlqlo�`loqbu�^ka�alopli^qbo^i�

pqof^qrj�^cqbo�qeb�pb`lka�BQ+/� prodbov,� Obd^oafkd�qeb�^mmif`^qflk�lc�̂ �pb`lka�fp`ebjf`

/0.



ibpflk*�^ii�o^qp�e^a�^jmib�a^j^db�ql�qeb�eljlqlmf`�clobifj_�pbkplofjlqlo�`loqbu�^ka�

i^qbo^i�pqof^qrj,

,'cdQWU�IXQ]�IebWUbi� ,'cdQWU�=J'+�IebWUbi�#A%L$� ,'cdQWU�=J'+�IebWUbi�#\�%�H$

SY� F� ,� ,� Y� -
* � c

>YWebU�/(-(�Obmobpbkq^qfsb�`obpvi�sflibq�pq^fkba�pb`qflkp�&/3.mj'�colj�qeb�+�)�S�
^ka�F�)�O�dolrmp�peltfkd�fp`ebjf`�a^j^db�ql�_lqe�qeb�fmpfibpflk^i�&cfopq�prodbov'�
^ka�`lkqo^ibpflk^i�&pb`lka�prodbov'�ebjfpmebobp,� Pe^j�prodbov�`lkqoli�fp�peltk�
lk�c^o�ibcq,� >ooltp�clo�/�)�S�fkaf`^qb�a^j^db�colj�fkfqf^i�prodbov�&^mmifbp�ql�^ii�
qeobb�pb`qflkp',� Peloq�&qlm'�^oolt�mlfkqp�ql�`loqf`^i�ibpflk�^ka�ilkdbo�&_lqqlj'�
^oolt�fkaf`^qbp�qeb�pqof^q^i�ibpflk,

-&*&*� 7VYRfZ_ebR\�R^U�7_Ui�KVZXYd�9RdR

Moflo�ql�prodbov*�^ii�o^qp�mi^`ba�tfqe�/..#�^``ro^`v,� @lkqo^i^qbo^i�mi^`fkd�

^``ro^`v�t^p�obar`ba�ql�.#�clo�_lqe�F�)�S�^ka�/2+�O�`lkafqflkp�tebk�jb^proba�^q�1�eo�

^cqbo�qeb�fkfqf^i�BQ+/� prodbov,� Fmpfi^qbo^i�mi^`fkd�^``ro^`v�t^p�i^odbiv�rk^ccb`qba�^q�qefp�

qfjb�mlfkq9�lkb�o^q�fk�qeb�F�)�S�`lkafqflk�e^a�fmpfi^qbo^i�clobifj_�mi^`fkd�^``ro^`v�

obar`ba�ql�4.#�^ka�6.#�clo�sf_ofpp^b+�^ka�q^`qfib�pqfjri^qba�qbpqp*�obpmb`qfsbiv,�

Pr_pbnrbkq�ql�qeb�fkfqf^i�qbpqfkd�^q�1�eo�mlpq+prodbov*�_rq�moflo�ql�qeb�pb`lka�prodbov*�

fmpfi^qbo^i�mi^`fkd�^``ro^`v�t^p�rk^ccb`qba�clo�^ii�^kfj^ip,� >mmolmof^qbiv*�qeb�clobifj_�

`lkqo^i^qbo^i�ql�qeb�pb`lka�BQ+/� fkar`ba�fp`ebjf`�ibpflk�t^p�fjm^foba�ql�^�pr_pq^kqf^i�

abdobb�fk�^ii�^kfj^ip�clo�qeb�0�a^vp�mlpq+pb`lka�prodbov,� Qefp�0+pq^db�prodf`^i�

bumbofjbkq�afa�klq�obar`b�mi^`fkd�^``ro^`v�fk�pe^j�`lkqolip�ql�^kv�klq^_ib�abdobb�

qeolrdelrq�qeb�bumbofjbkq�&f,b,�clo�lkb�pe^j�o^q*�sf_ofpp^b+pqfjri^qba�mi^`fkd�^``ro^`v

/0/



t^p�obar`ba�ql�6.#�clo�qeb�`lkqo^i^qbo^i�clobifj_�^q�1�eo�^cqbo�qeb�cfopq�prodbov',� Fk�

`lkpfabo^qflk�lc�̂ ii�qeb�^_lsb�ifpqba�bsbkqp*�lkiv�mi^`fkd�mbocloj^k`b�lc�qeb�clobifj_�

`lkqo^i^qbo^i�ql�qeb�fkfqf^i�fp`ebjf`�ibpflk�fp�abq^fiba�_bilt,

Qebob�tbob�pfdkfcf`^kq�bccb`qp�lc�A^v�!;� +3d'�;�/6,462*�E�4�.,...'*�Dolrm�!;�&,*�

++'�;�0.,26.*�E�4�.,...'*�^ka�Dolrm�_v�A^v�fkqbo^`qflk�!;�&-0* +3d'�;�3,513*�E�4�.,...'�clo�

q^`qfib+pqfjri^qba�mi^`fkd�^``ro^`v�tfqe�qeb�clobifj_�`lkqo^i^qbo^i�ql�qeb�fkfqf^i�ibpflk�&pbb�

Cfdrob�3,2',� O^qp�fk�qeb�F�)�S�`lkafqflk�tbob�pfdkfcf`^kqiv�fjm^foba�obi^qfsb�ql�pe^j�

`lkqolip�rkqfi�a^v�/.�^cqbo�qeb�fkfqf^i�fp`ebjfb�ibpflk�!E�3�.,.3'*�tebob^p�o^qp�fk�qeb�F�)�O�

`lkafqflk�tbob�pfdkfcf`^kqiv�fjm^foba�rkqfi�a^v�2�&M�:�.,.3'�&pbb�Cfdrob�3,2',�Qebob�t^p�

kl�dolrm�bccb`q�clo�`lkqo^i^qbo^i�q^`qfib+pqfjri^qba�mi^`fkd�^``ro^`v�pr_pbnrbkq�ql�qeb�

pb`lka�ibpflk�!E�4�.,364'�&Cfdrob�3,2',�>iqelrde�kl�pfdkfcf`^kq�afccbobk`b�t^p�klqba�

_bqtbbk�F�)�S�^ka�F�)�O�o^qp�^cqbo�qeb�pb`lka�ibpflk*�F�)�O�o^qp�peltba�pfdkfcf`^kqiv�

fjmolsba�`lkqo^i^qbo^i�q^bqfib+pqfjri^qba�mi^`fkd�mbocloj^k`b�obi^qfsb�ql�F�)�S�o^qp�lk�

a^vp�5*� 2 *�7*�^ka�/.�arofkd�ob`lsbov�colj�qeb�cfopq�BQ+/� prodbov�kE�3�.,.3',

Qebob�tbob�pfdkfcfb^kq�bccb`qp�lc�A^v�!;�&fd\�+3d'�;�/5,/7/*�M�;�.,...'*�Dolrm�!;�&,*�

++'�;�0.,335*�M �;�.,...'*�^ka�Dolrm�_v�A^v�fkqbo^`qflk�!;�!P.$�f76'�y�3,.27*�M �;�.,...'�clo�

sf_ofpp^b+pqfjri^qba�mi^`fkd�^``ro^`v�tfqe�qeb�clobifj_�`lkqo^i^qbo^i�ql�qeb�fkfqf^i�ibpflk�

&Cfdrob�3,2',� O^qp�fk�qeb�/�)�S�`lkafqflk�tbob�pfdkfcfb^kqiv�fjm^foba�obi^qfsb�ql�pe^j�

`lkqolip�rkqfi�a^v� /.�^cqbo�qeb�fkfqf^i�fp`ebjf`�ibpflk�&M�:�.,.3'*�tebob^p�qeb�i�)�O�o^qp�

peltba�pfdkfcf`^kq�fjm^fojbkq�rkqfi�a^v�3� &M�:�.,.3',� O^qp�fk�qeb�/�)�O�`lkafqflk�e^a�

pfdkfcf`^kqiv�fjmolsba�mi^`fkd�^``ro^`v�obi^qfsb�ql�F�)�S�o^qp�lk�a^vp�5*� 2 *�7*�^ka�/.�lc�

qbpqfkd,� Pr_pbnrbkq�ql�qeb�pb`lka�ibpflk*�qeb�/�)�S�o^qp�abjlkpqo^qba�^�pfdkfcf`^kq�&50#'�

obar`qflk�fk�`lkqo^i^qbo^i�sf_ofpp^b+pqfjri^qba�mi^`fkd�^``ro^`v�tebk�jb^proba�1�eo�mlpq+
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prodbov�obi^qfsb�ql�pe^j�o^qp�&06#�^bbro^`v�sp,� /..#�^``ro^`v*�obpmb`qfsbiv'�!E�3�.,.3'�

&Cfdrob�3,2',� Fk�`lkqo^pq*�`lkqo^i^qbo^i�mi^`fkd�^``ro^`v�fk�qeb�F�)�O�dolrm�t^p�klq�

pfdkfcf`^kqiv�fjm^foba�obi^qfsb�ql�pe^j�`lkqolip*�tebk�jb^proba�^q�1�eo�mlpq+prodbov�&M�;�

.,/44',� Qeb�y�2.#�afccbobk`b�fk�mi^`fkd�^``ro^`v�_bqtbbk�qeb�F�)�S�^ka�F�+f+�O�dolrmp�

^mmol^`eba�pfdkfcf`^k`b�&06#�^``ro^`v�sp,�46#�^``ro^`v*�obpmb`qfsbiv'�!E�;�.,.53'�

&Cfdrob�3,2',� Sf_ofpp^b+pqfjri^qba�mi^`fkd�^``ro^`v�do^ar^iiv�obqrokba�lo�^mmol^`eba�

`lkqoli�ibsbip�lsbo�qeb�pr_pbnrbkq�0�a^vp�lc�qbpqfkd�clo�_lqe�aord�qob^qba�dolrmp,
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Cfdrob�3,2,� @ljm^ofplk�_bqtbbk�F�)�S*�F�)�O*�^ka�pe^j�prodbov�o^qp�lk�
`lkqo^i^qbo^i�clobifj_�mi^`fkd�^``ro^`v�clo�/2�a^vp�^cqbo�^k�fkfqf^i�fp`ebjf`�ibpflk�
ql�qeb�ofdeq�ebjfpmebob*�cliiltba�_v�mi^`fkd�^``ro^`v�tfqe�qeb�`lkqo^i^qbo^i�ifj_�
clo�0�a^vp�pr_pbnrbkq�ql�^�0 %[�ibpflk�&a^v� /3'�fk�qeb�eljlqlmf`�ibcq�ebjfpmebob,�
@lkqo^i^qbo^i�q^`qfib+pqfjri^qba�mi^`fkd�&qlm'9�@lkqo^i^qbo^i�sf_ofpp^b+pqfjri^qba�
mi^`fkd�&_lqqlj',� @1e*�@ i*�@0�;�qbpqfkd�^q�1�eo*� /� a^v*�^ka�0�a^vp�^cqbo�qeb�
pb`lka�prodbov*�obpmb`qfsbiv,� A^q^�obmobpbkq�jb^k�ä�P,B,J,�&(� fkaf`^qbp�^�
pfdkfcf`^kq�afccbobk`b�lc�F�)�S�colj�Pe^j�dolrm*� ((� fkaf`^qbp�^�pfdkfcf`^kq�
afccbobk`b�colj�F�)�O*�M �:�.,.3',

Clo�_lav�tbfdeq�jb^probp�qebob�t^p�^�pfdkfcf`^kq�bccb`q�lc�A^v�&C&f4*�f10'�;

01/,1.2*�E�4�.,...',� >ii�dolrmp�aolmmba�fk�_lav�tbfdeq�^cqbo�qeb�fkfqf^i�prodbov�tef`e
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obqrokba�ql�mob+prodbov�ibsbip�fk�grpq�^�cbt�a^vp,� Cfdrob�3,3�fiirpqo^qbp�qeb�jb^k�`e^kdb�

colj�mob+prodbov�_lav�tbfdeq�clo�^ii�dolrmp�pr_pbnrbkq�ql�qeb�fkfqf^i�prodbov,
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@ Lô Ö
U
I

2*�
1*�
0*�
/*�
.*�
-*�
,*�
/.� 2�
*�

+/.�
',*�
'-*

' r ' � J � &� '_

-� .� /� 0� 1� 2� 3� +*� ++� +,� +-� +.� +/� +0� +1

:BLMEHC�A>R

Cfdrob�3,3,� @ljm^ofplk�lc�̀ e^kdbp�colj�mob�fkfqf^i�prodbov�_lav�tbfdeq�&do^jp'�
^jlkd�F�)�S*� F�)�O*�^ka�Pe^j�dolrmp�lsbo� /5�a^vp�lc�qbpqfkd,� Pb`lka�
pqboblq^uf`�prodbov�t^p�`lkar`qba�lk�a^v� /3,� A^q^�^ob�jb^k�ä�P,B,J,

3,1,1� Jloq^ifqs�O^qbp�^ka�Jlabi�Pr``bpp

Qeb�lsbo^ii�jloq^ifqv�o^qb�clo�qefp�bumbofjbkq�t^p�.#,� Jlabi�pr``bpp�o^qb�

t^p�`^i`ri^qba�ql�_b�61#�clo�qefp�pqrav�&pbb�pb`qflk�0,6�clo�abq^fip�mboq^fkfkd�ql�jloq^ifqv�

^ka�jlabi�pr``bpp�o^qb�`^i`ri^qflkp',,

3,2�Afp`rppflk

Qeb�clobifj_�mi^`fkd�qbpqp�obmobpbkq�^�sbov�pqo^fdeqclot^oa�jbqela�clo�jb^profkd�

clobifj_�crk`qflk^ifqv�^ka�mobsflrp�tloh�fk�qefp�qebpfp�abjlkpqo^qba�^�prccf`fbkq�abdobb
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lc�fkfqf^i�fjm^fojbkq�&qe^q�t^p�^ijlpq�bu`irpfsbiv�`lkqo^i^qbo^i�ql�^�rkfi^qbo^i�fp`ebjf`�

ibpflk'�cliiltba�_v�^�ob`lsbov�molcfib�qe^q�do^ar^iiv�obqrokba�ql�`lkqoli�ibsbip,�

>``loafkdiv*�qeb�sf_ofpp^b+�^ka�q^`qfib+pqfjri^qba�clobifj_�mi^`fkd�q^php�tbob�rqfifwba�ql�

bu^jfkb�qeb�bccb`q�lc�̂ �0+pq^db�_fi^qbo^i�fp`ebjf`�ibpflk�m^o^afdj�lk�`lkqo^i^qbo^i�

clobifj_�`^m^`fqv,

Qeb�mofj^ov�cfkafkd�lc�qefp�pqrav�t^p�qe^q�qeb�fkqolar`qflk�lc�̂ �pb`lka*�

eljlqlmf`�fp`ebjf`�ibpflk�fk�qeb�ibcq�ebjfpmebob�pfdkfcf`^kqiv�afpormqba�qeb�ob`lsboba�

crk`qflk�lc�qeb�clobifj_�`lkqo^i^qbo^i�ql�^k�fkfqf^i�ofdeq�ebjfpmebob�ibpflk�clo�qeb�/�)�S�

`lkqoli�dolrm,� Qefp�afpormqflk�t^p�qo^kpfbkq�fk�k^qrob�&f,b,�lkiv�pfdkfcf`^kqiv�afpormqba�^q�

1�eo�mlpq+pb`lka�prodbov'*�^ka�lkiv�pfdkfcf`^kq�clo�`lkqo^i^qbo^i�sf_ofpp^b+pqfjri^qba�

mi^`fkd,� Qerp*�ob`lsboba�q^`qfib+pqfjri^qba�mi^`fkd�t^p�rk^ccb`qba�^cqbo�qeb�pb`lka�

prodbov�&Cfdrob�3,2',� Crk`qflk^i�fj^dfkd�pqrafbp�lc�ob`lsbofkd�pqolhb�m^qfbkqp�e^sb�

obmloqba�lk�qeb�ob`orfqjbkq�lc�_fi^qbo^i�pbkplofjlqlo�^ob^p�arofkd�jlsbjbkq�lc�qeb�

fjm^foba�ifj_*�`ljm^oba�ql�mofj^ofiv�`lkqo^i^qbo^i�ob`orfqjbkq�fk�`lkqoli�m^oqf`fm^kqp�

&Cbvav�bq�^i,�0..09�Gle^kpbk+?bod�bq�^i,�0..0'*�vbq�pr`e�pqrafbp�`^k�klq�afob`qiv�

abqbojfkb�tebqebo�qebpb�^iqbo^qflkp�fk�`lkqo^ibpflk^i�^`qfsfqv�^`qr^iiv�`lkqof_rqb�ql�

crk`qflk^i�ob`lsbov�lc�qeb�rmmbo�ifj_,� Qelrde�qeb�`roobkq�pqrav�rpba�^�pj^ii�krj_bo�lc�

^kfj^ip*�fq�albp�molsfab�mobifjfk^ov�bsfabk`b�fk�prmmloq�lc�̂ �crk`qflk^i�olib�clo�qeb�

rka^j^dba*�`lkqo^ibpflk^i�ebjfpmebob�fk�qeb�ob`lsbov�lc�sf_ofpp^b+pqfjri^qba�clobifj_�

mi^`fkd�_be^sflro�fk�o^qp,

Qefp�cfkafkd�fp�fk�^dobbjbkq�ql�mobsflrp�obpriqp�molar`ba�_v�?fbj^phfb�^ka�

`liib^drbp�&0..3',� >cqbo�BQ+/� fkar`ba�J@>l*�^ka�2�tbbhp�lc�obe^_fifq^qflk*�qebpb�

^rqelop�peltba�qe^q�`lkqo^i^qbo^i�clobifj_�ob^`efkd�fjm^fojbkq�t^p�pfdkfcf`^kqiv

/04



obfkpq^qba�_v�_il`hfkd�kbrolk^i�^`qfsfqv�fk�qeb�`lkqo^ibpflk^i�clobifj_�jlqlo�`loqbu�sf^�

pqboblq^uf`�jf`olfkgb`qflk�lc�ifal`^fkb�ql�qefp�^ob^9�obpriqp�fjmifba�qe^q�qefp�bccb`q�t^p�klq�

arb�ql�^�`lkclrkafkd�dbkbo^i�obar`qflk�fk�ob^`efkd�^qqbjmqp�&?fbj^phfb�bq�^i,�0..3',� Fk�

`lkqo^pq*�rpfkd�0+pq^db�melqlqeolj_lqf`�fkc^o`qp�ql�qeb�clobifj_�pbkplofjlqlo�`loqbu*�

Pe^kfk^�^ka�`ltlohbop�&0..4'�clrka�qe^q�a^j^db�ql�qeb�eljlqlmf`�`lkqo^ibpflk^i�`loqbu�

lkiv�^ccb`qba�qeb�clobifj_�lmmlpfqb�qeb�pb`lka�ibpflk*�^ka�qerp�afa�klq�obfkpq^qb�lofdfk^i�

abcf`fqp�l_pbosba�&f,b,� clobifj_�pifafkd�fk�qeb�`vifkabo�^ka�clobifj_�jfpmi^`bjbkq�arofkd�

dofa�t^ihfkd'�&Pe^kfk^�bq�^i,�0..4',

Tfqe�pmb`fcf`�obd^oa�ql�clobifj_�mi^`fkd�_be^sflro*�^cqbo�^�0+pq^db�`loqf`^i�

^_i^qflk�ibpflk�m^o^afdj�abpfdkba�ql�bu^jfkb�qeb�olib�lc�qeb�rka^j^dba�pbkplofjlqlo�

`loqbu*�?^oqe�^ka�Pq^kcfbia�&/77.'�peltba�qe^q�^�pb`lka�`loqf`^i�ibpflk�fk�qeb�rka^j^dba�

pbkplofjlqlo�`loqbu�lc�̂ ariq�o^qp�lkiv�molar`ba�sf_ofpp^b+pqfjri^qba�mi^`fkd�abcf`fqp�fk�

qeb�clobifj_�`lkqo^i^qbo^i�ql�qeb�pb`lka�ibpflk�tebk�qbpqba�lsbo�1�a^vp�^cqbo�qeb�pb`lka�

ibpflk,� Qeb�ifj_�`lkqo^i^qbo^i�ql�qeb�fkfqf^i�ibpflk�t^p�`ljmibqbiv�rk^ccb`qba�&?^oqe�^ka�

Pq^kcfbia� /77.',� Qeb�i^`h�lc�crk`qflk^i�fkslisbjbkq�fk�qeb�eljlqlmf`�`lkqo^ibpflk^i�

ebjfpmebob�clo�ob`lsbov�colj�clobifj_�mi^`fkd�abcf`fqp�e^p�klq�_bbk�`lkqbpqba�pfk`b�qefp�

bumbofjbkq�_v�?^oqe�^ka�Pq^kcfbia�^ijlpq�0.�vb^op�^dl,� Fc�qeb�obpriqp�l_pbosba�fk�qeb�

pqrav�ebobfk�ibdfqfj^qbiv�obcib`q�^k�^`qr^i�crk`qflk^i�olib�lc�qeb�eljlqlmf`�ebjfpmebob*�

^k�rk^kptboba�nrbpqflk�fp�te^q�pmb`fcf`�pqor`qrob&p'�lo�m^qet^v&p'�jbaf^qb�qebpb�

crk`qflk^i�`lkqo^ibpflk^i�bccb`qp,� Pfk`b�qeb�eljlqlmf`�`loqbu�^ka�pr_`loqbu�tbob�_lqe�

pr_gb`qba�ql�BQ+/� fkar`ba�ibpflkp*� fq�fp�fjmlppf_ib�ql�hklt�tebqebo�qeb�crk`qflk^i�

`lkqof_rqflk�`^jb�colj�^iqbo^qflkp�tfqefk�qeb�`loqbu*�pqof^qrj*�lo*�mboe^mp�jlob�ifhbiv*�

colj�_lqe�pqor`qrobp�+ �arb�ql�^�afpormqflk�fk�kbtiv�`lkqofsba�bloqf`l+pqof^q^i�^ka
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fkqboebjfpmebof`�`loqf`l+`loqf`l�kbrolk^i�`lkkb`qflkp�&obsfbtba�fk�@^ojf`e^bi�0..1',

Fk�lmmlpfqflk*�^klqebo�mlppf_fifqv�fp�qe^q�rkfi^qbo^i�BQ+/� fkar`ba�fp`ebjf`�ibpflkp�

`^rpb�_f+ebjfpmebofb�kbrolabdbkbo^qflk�qe^q�`ob^qbp�crk`qflk^i�^_kloj^ifqfbp�fk�_lqe�

clobifj_p�tebk�rpfkd�^�0+pq^db�ibpflk�^mmol^`e,� Qeb�ifhbifella�lc�pr`e�^k�bsbkq�pbbjp�

pj^ii*�dfsbk�qe^q�mobsflrp�i^_�tloh�tfqe�qefp�m^oqf`ri^o�BQ+/�jlabi�peltba�kbdifdf_ib�_f+�

ebjfpmebof`�qfpprb�a^j^db�^ka�c^fiba�ql�afpormq�fmpfi^qbo^i�clobifj_�mi^`fkd�mbocloj^k`b�

ql�^kv�klq^_ib�abdobb�^q�^kv�qfjb�mlfkq,� Klkbqebibpp*�fk�qeb�mobpbkq�bumbofjbkq*�abpmfqb�

kl�`ib^o�efpqlildf`^i�bsfabk`b�^d^fkpq�qeb�klqflk�qe^q�_lqe�prodbofbp�dbkbo^qba�fp`ebjf`�

ibpflkp�lkiv�ql�qeb�fkqbkaba�ebjfpmebob�&mirp�^k�^ijlpq�bu`irpfsb�dbkbo^qflk�lc�

`lkqo^i^qbo^i�clobifj_�abcf`fqp�^cqbo�qeb�fkfqf^i�prodbov'�pr`e�^k�bccb`q�`^k�klq�_b�oriba�lrq�

arb�ql�qeb�^iob^av�`ljmoljfpba�pq^qb�lc�qeb�fmpfibpflk^i�&ofdeq'�ebjfpmebob�moflo�ql�

`ob^qfkd�fp`ebjfb�ibpflkp�fk�qeb�`lkqo^ibpflk^i�&ibcq'�ebjfpmebob,

Cfk^iiv*�rpfkd�^�sbov�pfjfi^o�BQ+/� prodf`^i�molql`li*�Tfkaib�^ka�^ppl`f^qbp�&0..4'�

abjlkpqo^qba�qe^q*�fk�^aafqflk�ql�molclrka�obar`qflkp�fk�fmpfibpflk^i�ebjfpmebof`�_illa�

cilt�^cqbo�BQ+/� fkgb`qflkp�&<�3.ji-/..d-jfk�sp,�_^pbifkb�lc�y03.ji-/..d-jfk'*�il`^i�

@?C�fp�^ipl�jlabo^qbiv�obar`ba�fk�eljlqlmfb�_o^fk�^ob^p�&y/..ji-/..d-jfk�sp,�_^pbifkb�

lc�y03.ji-/..d-jfk'�clo�pbsbo^i�elrop�^cqbo�prodbov,� >p�tfqe�qeb�mlppf_fifqv�lc�_f+�

ebjfpmebof`�kbrolk^i�a^j^db�pr_pbnrbkq�ql�qeb�pb`lka�ibpflk*�^�obfkpq^qbjbkq�lc�

`lkqo^i^qbo^i�clobifj_�mi^`fkd�abcf`fqp�arb�ql�obar`ba�@?C�fk�^k�^iob^av�`ljmoljfpba�

^ob^�lc�_o^fk�`^k�klq�_b�afob`qiv�obcrqba�fk�qeb�mobpbkq�pqrav,� Fk�qefp�obmloq�_v�Tfkaib�^ka�

`liib^drbp�&0..4'*�qeb�lkiv�obdflk�fk�qeb�ebjfpmebob�lmmlpfqb�qeb�BQ+/� fkgb`qflkp�ql�

prpq^fk�obar`qflkp�fk�@?C�`ljm^o^_ib�ql�qelpb�fk�qeb�fmpfibpflk^i�ebjfpmebob�t^p�^k�^ob^�

lc�_o^fk�qe^q�afob`qiv�`loobpmlkap�ql�obmobpbkq^qflk�lc�qeb�sf_ofpp^b�&E^ii�^ka�Ifkaelij
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/7529�Tfkaib�bq�^i,�0..4',� Qerp*�^k�bccb`q�lc�obar`ba�@?C�fk�qeb�lmmlpfqb�ebjfpmebob�

j^v�m^oqiv�bumi^fk�qeb�pfdkfcf`^kq�obfkpq^qbjbkq�lc�sf_ofpp^b+pqfjri^qba�mi^`fkd�abcf`fqp�

`ljm^oba�ql�qeb�kbdifdf_ib�obfkpq^qbjbkq�clo�q^`qfib+pqfjri^qba�mi^`fkd�l_pbosba�ebobfk,

Fk�i^odb*�eltbsbo*�qeb�bke^k`ba�obfkpq^qbjbkq�lc�̀ lkqo^i^qbo^i�sf_ofpp^b+pqfjri^qba�

mi^`fkd�`ljm^oba�ql�q^`qfib+pqfjri^qba�mi^`fkd�fp�arb�ql�rkhkltk�c^`qlop,

Fk�qeb�`roobkq�pqrav*�mob+fp`ebjf`�qob^qjbkq�tfqe�KO0?+pr_rkfq+pbib`qfsb�

^kq^dlkfpq*�Ol03+476/� &4jd-hd'�pfdkfcf`^kqiv�obar`ba�qeb�qlq^i�slirjb�lc�qeb�fkfqf^i�

fkc^o`q�_v�y�10#�obi^qfsb�ql�qeb�sbef`ib�`lkqoli�`lkafqflk,� Fq�t^p�lc�fkqbobpq�ql�bumilob�

tebqebo�qob^qjbkq�tfqe�Ol03+476/�tlria�molqb`q�^d^fkpq�qeb�obnrfoba�fkslisbjbkq�lc�qeb�

`lkqo^ibpflk^i�ebjfpmebob�arofkd�ob`lsbov*�mlppf_iv�arb�ql�^�ibdfqfj^qb�kbrolmolqb`qfsb�

bccb`q�tfqefk�qeb�fmpfibpflk^i�ebjfpmebob�&f,b,�^�aord+fkar`ba�pm^ofkd�lc�qeb�fmpfibpflk^i�

pbkplofjlqlo�`fo`rfqov',� Eltbsbo*�cfkafkdp�colj�qefp�pqrav�al�klq�prmmloq�^�pfdkfcf`^kq�

bccb`q�lc�mob+fp`ebjf`�qob^qjbkq�tfqe�Ol03+476/� lk�obar`ba�`lkqo^ibpflk^i�ebjfpmebof`�

fkslisbjbkq�fk�ob`lsbov�colj�clobifj_�mi^`fkd�abcf`fqp*�abpmfqb�pfdkfcf`^kq�

kbrolmolqb`qflk�colj�qeb�fkfqf^i�fp`ebjf`�fkpriq,� Fq�fp�fjmloq^kq*�qelrde*�ql�`lkpfabo�qeb�

pj^ii�dolrm�pfwbp�bjmilvba,� Croqebo�fksbpqfd^qflk�tfqe�i^odbo�dolrm�pfwbp�j^v�qebobclob�

_b�t^oo^kqba*�bpmb`f^iiv�pfk`b�qeb�molqb`qfsb�bccb`q�lc�Ol03+476/� ^d^fkpq�obfkpq^qbjbkq�lc�

fkgrov�^mmol^`eba�pfdkfcf`^k`b�`ljm^oba�ql�qeb�dolrm�ob`bfsfkd�qeb�p^ifkb�sbef`ib�&pbb�

pb`qflk�3,1,0',

Q^hfkd�^ii�lc�qeb�a^q^�fkql�`lkpfabo^qflk*�qeb�bumbofjbkq^i�c^`qlo�jlpq�ifhbiv�

`lkqof_rqfkd�ql�qeb�l``roobk`b�lc�obfkpq^qba�`lkqo^i^qbo^i�clobifj_�fkgrov�j^v�_b�aro^qflk�

lc�ob`lsboba�mi^`fkd�mbocloj^k`b�moflo�ql�qeb�fkqolar`qflk�lc�̂ �pb`lka*�eljlqlmf`�ibpflk,�

Tfqefk�qeb�F�)�S�dolrm*�qeb�1�o^qp�tef`e�e^a�sf_ofpp^b+pqfjri^qba�fjm^fojbkqp�i^pqfkd
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_bvlka�/.�a^vp�^cqbo�qeb�fkfqf^i�ibpflk�peltba�pr_pq^kqf^i�obfkpq^qbjbkq�lc�fkgrov�rm�rkqfi�

^q�ib^pq�a^v�/� ^cqbo�qeb�pb`lka�ibpflk,� Fk�`lkqo^pq*�qeb�lqebo�0�o^qp�criiv�ob`lsboba�lk�a^v�3�

^ka�a^v�69�fkqbobpqfkdiv*�qeb�a^v+3+ob`lsboba�o^q�peltba�kl�bsfabk`b�lc�ob+fkgrov�^ka�qeb�

a^v+6+ob`lsboba�o^q�lkiv�buef_fqba�jlabo^qb�ob+fkgrov�tebk�qbpqba�^q�1�eo�mlpq+pb`lka�

prodbov,� >ii�o^qp�fk�qeb�F�E+�O�dolrm�criiv�ob`lsboba�tfqefk�^mmolufj^qbiv� /�tbbh*�^ka�

fkabba�qefp�j^v�_b�qeb�mofj^ov�ob^plk�clo�qebfo�jlob�jlabpq�obfkpq^qbjbkq�lc�clobifj_�

fjm^fojbkq,� Pr`e�^�m^qqbok�`loobpmlkap�tbii�tfqe�`ifkf`^i�fj^dfkd�a^q^�abjlkpqo^qfkd�

qe^q�`lkqo^ibpflk^i�^`qfs^qflk�m^qqbokp�^ob�lcqbk�qbjmlo^iiv�ifjfqba�&@o^jbo�bq�^i,� /7759�

Cbvav�bq�^i,�0..0'�_rq�j^v�mbopfpq�clo�m^qfbkqp�qe^q�al�klq�j^hb�^�dlla�crk`qflk^i�

ob`lsbov�&Pboofbk�bq�^i,�0..2',� Qerp*�fq�tlria�_b�plrka�ql�fksbpqfd^qb�pr`e�^k�bccb`q�fk�^�

jr`e�i^odbo�dolrm�lc�̂ kfj^ip�_v�bfqebo�`rpqljfwfkd�qeb�qfjb�lc�qeb�pb`lka*�eljlqlmf`�

ibpflk�ql�qeb�a^v�lc�ob`lsbov�clo�b^`e�o^q*�lo�_v�pmifqqfkd�^�i^odbo�a^q^�pbq�fkql�b^oiv�^ka�

i^qb�ob`lsbov�`lkafqflkp�tfqe�^�rkfcloj�pb`lka�prodbov�qfjb,

Fk�prj*�obpriqp�l_q^fkba�colj�qeb�mobpbkq�bumbofjbkq�molsfab�mobifjfk^ov�

bsfabk`b�qe^q�qeb�`lkqo^ibpflk^i�clobifj_�pbkplofjlqlo�`loqbu�^ka-lo�alopli^qbo^i�pqof^qrj�

j^v�e^sb�^�crk`qflk^i�olib�fk�qeb�ob`lsbov�lc�clobifj_�mi^`fkd�_be^sflro�fk�qeb�o^q�

cliiltfkd�BQ+/+fkar`ba�cl`^i�fp`ebjf^,� Qeb�^_lsb�cfkafkdp*�eltbsbo*�al�klq�afob`qiv�

prmmloq�^k�bccb`q�lc�mob+fp`ebjf`�qob^qjbkq�tfqe�Ol03+476/� clo�obar`fkd�qeb�mrq^qfsb�

fkslisbjbkq�lc�qeb�rka^j^dba�eljlqlmf`�ebjfpmebob�arofkd�qeb�ob`lsbov�mol`bpp*�

abpmfqb�^�pfdkfcf`^kq�obar`qflk�fk�fkfqf^i�fkc^o`q�slirjb,� Klkbqebibpp*�dfsbk�qeb�pj^ii�

krj_bo�lc�̂ kfj^ip�rqfifwba*�^ka�mlppf_ib�`lkclrkafkd�bccb`qp�lc�qeb�pb`lka�ibpflk*�croqebo�

fksbpqfd^qflk�fp�obnrfoba�ql�ao^t�jlob�cfoj�`lk`irpflkp�lk�qeb�^_lsb�l_pbos^qflkp,
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0(*�FfUbQ\\�;_^S\ecY_^c�Q^T�>edebU�<YbUSdY_^c

4,/� Bs^ir^qflk�lc�qeb�BQ+/�Jlabi�rpba�clo�qefp�Qebpfp

Mboqfkbkq�jlafcf`^qflkp�mboq^fkfkd�ql�qeb�slirjb�^ka�`lk`bkqo^qflk�lc�fkgb`qba�

BQ+/*�^p�tbii�^p�qeb�pqboblq^uf`�il`^qflk�lc�qeb�kbbaib�fkgb`qflk�pfqb*�tbob�mboclojba� fk�

loabo�ql�molar`b�^�jlabi�lc�il`^ifwba�fp`ebjf`�pqolhb�qe^q�obpriqba�fk�`lkpfpqbkq�fkgrov�ql�

clobifj_�obmobpbkq^qflk�^ob^p�lc�qeb�_o^fk�&f,b,� clobifj_�pbkplofjlqlo�`loqbu�^ka�

alopli^qbo^i�pqof^qrj'�^ka�jb^pro^_ib�rkfi^qbo^i�fjm^fojbkq�lc�qeb�`lkqo^i^qbo^i�clobifj_,�

Qerp*�qefp�mofj^ov�bumbofjbkq^i�l_gb`qfsb�t^p�^``ljmifpeba,

Qeb�clobifj_�abcf`fq�^ka�ob`lsbov�molcfib�abjlkpqo^qba�fk�`e^mqbo�2�^ka�3� &pbb�

Cfdrobp�2,3+2,69�3,2'�rpfkd�qeb�BQ+/�jlabi�t^p�`e^o^`qbofwba�_v�obar`qflkp�fk�clobifj_�

crk`qflk�qe^q�qvmf`^iiv�afa�klq�ob`lsbo�lo�^mmol^`e�ob`lsbov�rkqfi�^mmolufj^qbiv�0�tbbhp�

mlpq+prodbov,� >iqelrde�qeb�l_pbosba�obar`qflkp�fk�clobifj_�mbocloj^k`b�&f,b,� F�)�S�

`ljm^oba�ql�pe^j�`lkqoli'�lkiv�ob^`eba�pfdkfcf`^k`b�lk�pljb�a^vp�mlpq+fp`ebjf^�&Cfdrob�

2,4+2,6'*�a^q^�^k^ivpfp�lc�̂ j^id^j^qba�dolrmp�&pbb�>mmbkafu�>'�abjlkpqo^qbp�qe^q�

bjmilvfkd�^k�k�lc�/2�fp�bccb`qfsb�fk�`loob`qfkd�qefp�fpprb,� Ifhbtfpb*�obpriqp�l_q^fkba�_v�

`lj_fkfkd�dolrmp�fk�`e^mqbo�2�^ka�3�prddbpq�qe^q�qeb�jlabi�fp�obmolar`f_ib�obd^oafkd�

fkc^o`q�slirjb�^ka�m^qqbok�lc�fp`ebjf`�a^j^db�tfqefk�_lqe�qeb�`loqbu�^ka�pqof^qrj�

&`ljm^ob�a^q^�clo�F�)�S�dolrmp�fk�Cfdrobp�2,/+2,0�tfqe�Cfdrobp�3,/+3,0*�^p�tbii�^p�Cfdrob�

>+/� ^ka�>+0�fk�>mmbkafu�>',� Pfjfi^o�obmolar`f_fifqv�t^p�l_pbosba�clo�qeb�_be^sflro^i�

a^q^*�dfsbk�qe^q�qeb�clobifj_�fjm^fojbkq-ob`lsbov�molcfib�t^p�i^odbiv�rk`e^kdba�^`olpp�

^ii�clobifj_�jb^probp�pr_pbnrbkq�ql�`lj_fkfkd�qebpb�dolrmp�&`ljm^ob�a^q^�clo�F�)�S
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dolrmp�fk�Cfdrobp�2,3+2,6�tfqe�>+1� +�>+4�fk�>mmbkafu�>',� Qeb�j^dkfqrab�lc�crk`qflk^i�

clobifj_�fjm^fojbkq�l_pbosba�ebobfk�fp�`lkpfpqbkq�tfqe�mr_ifpeba�obmloqp�rpfkd�pfjfi^o�

clobifj_�jb^probp�fk�qeb�BQ+/�jlabi�&f,b,�clobifj_�mi^`fkd*�qo^afqflk^i� êpqf`hv+q^mbë*�^ka�

`vifkabo�qbpqfkd'�&>ahfkp�bq�^i,�0..29�>iioba�^ka�Glkbp�0..69�Ebtibqq�^ka�@lo_bqq�0..49�

Tfkaib�^ka�@lo_bqq�0..39�Tfkaib�bq�^i�0..4'*�qelrde�qeb�aro^qflk�lc�crk`qflk^i�

fjm^fojbkq�fk�qeb�`vifkabo�e^p�_bbk�obmloqba�_v�lqebop�ql�i^pq�clo�^q�ib^pq�lkb�jlkqe�mlpq+

prodbov�&Ebtibqq�^ka�@lo_bqq�0..49�Tfkaib�^ka�@lo_bqq�0..39�Tfkaib�bq�^i�0..4',

Lkb�lc�qeb�jlpq�^qqo^`qfsb�cb^qrobp�lc�qeb�BQ+/�jlabi�clo�crk`qflk^i�

kbrolmolqb`qflk�pqrafbp�fp�fqp�efde�pr``bpp�o^qb�&Tfkaib�bq�^i,�0..49�Tfkaib�^ka�@lo_bqq�

0..3',� C^slro^_ib�jlabi�pr``bpp�o^qbp�abq^fiba�ebobfk�&y�62�#�^sbo^dba�^`olpp�^ii�

bumbofjbkqp'�^ob�`lkpfpqbkq�tfqe�qefp�klqflk�&pbb�pb`qflkp�1,0,1,1*�1,1,1,3*�2,1,4*�^ka�

3,1,1',� Qerp*�qeb�i^odb�j^glofqv�lc�o^qp�prosfsba�qeb�aro^qflk�lc�qeb�bumbofjbkq*�^ka�lc�

qebpb�prosfslop*�^ijlpq�^ii�mobpbkqba�tfqe�clobifj_�crk`qflk^i�fjm^fojbkq�obi^qfsb�ql�

`lkqoli�o^qp,� Fkabba*�qefp�obpriq�afob`qiv�obcib`qp�qeb�nrfkqbppbkqf^i�cb^qrob�lc�qeb�BQ+/�

jlabi8�crk`qflk^i�ilpp�ql�qeb�`lkqo^i^qbo^i�clobifj_�pr_pbnrbkq�ql�afob`q�a^j^db�tfqefk�

clobifj_�obdflkp�lc�qeb�_o^fk,� Qebobclob*�^iqelrde�fq�fp�fjmloq^kq�ql�ob`ldkfwb�qe^q�^ijlpq�

^kv�_be^sflro�fp�qeb�obpriq�lc�̀ ljmibu�fkqbo`lkkb`qflkp�^jlkd�s^oflrp�^ag^`bkq�^ka�

objlqb�pr_+obdflkp�tfqefk�qeb�_o^fk*�_^pba�lk�obpriqp�tfqefk�qefp�qebpfp�fq�^mmb^op�qe^q�qeb�

BQ+/�jlabi*�arb�ql�fqp�efde�ibsbi�lc�mob`fpflk*�molar`bp�clobifj_�fjm^fojbkq�fk�^�efde�

qeolrdemrq�j^kkbo�^cqbo�bumbofjbkq^iiv�fkar`ba�fp`ebjf^,
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4,0� Kbrolmolqb`qflk�fk�qeb�BQ+/�Jlabi

Qeb�BQ+/�jlabi�e^p�`ib^o�^as^kq^dbp�clo�crk`qflk^i�kbrolmolqb`qflk�pqrafbp�

&lrqifkba�fk�pb`qflkp�/,5,1� ^ka�2,/,1'*�vbq�qeb�^qq^fkjbkq�lc�kbrolmolqb`qflk�fk�qefp�jlabi�

fp�c^o�colj�`ib^o�&lrqifkba�fk�pb`qflk�2,/,3',� Mobsflrpiv*�rk`lksbkqflk^i�me^oj^`lildf`^i�

^dbkqp�e^sb�_bbk�fksbpqfd^qba�fk�qeb�BQ+/�jlabi�tfqe�bfqebo�kl�pr``bpp�&Tfkaib�^ka�

@lo_bqq�0..3'*�jlabo^qb�pr``bpp�&Ebtibqq�^ka�@lo_bqq�0..4'*�lo�qeb�pfdkfcf`^kq�

kbrolmolqb`qfsb�bccb`qp�tbob�lkiv�obibs^kq�tfqefk�qeb�pqof^qrj�&Dfrif^kf�bq�^i,�0..59

Lqq^kf�bq�^i,�0..19�Rbhf�bq�^i,� /771',� Qerp*�kbrolmolqb`qflk�pqrafbp�rpfkd�jlob�obif^_ib�

`ljmlrkap*�pr`e�^p�KJA>�ob`bmqlo�^kq^dlkfpqp*�e^sb�klq�_bbk�`lkar`qba�fk�qeb�BQ+/�

jlabi,� A^q^�dbkbo^qba�tfqefk�qefp�qebpfp�abjlkpqo^qb�qe^q�qeb�`lksbkqflk^i�KJA>�

ob`bmqlo�^kq^dlkfpqp*�JH+6./� &3jd-hd'�^ka�Ol03+476/� &4jd-hd'�pfdkfcf`^kqiv�obar`b�qeb�

slirjb�lc�_lqe�qlq^i�ebjfpmebof`�_o^fk�fkc^o`q�&22#*�27#9�obpmb`qfsbiv'�^ka�`loqf`^i�

fkc^o`q�&40#*�44#�obar`qflkp*�obpmb`qfsbiv'�`ljm^oba�ql�sbef`ib�`lkqoli�o^qp�&pbb�Cfdrob�

2,/',

Klq^_iv*�qeb�kbrolmolqb`qflk�`lkcbooba�ql�dolrmp�ob`bfsfkd�bfqebo�JH+6./� &klk+�

pbib`qfsb�^kq^dlkfpq'�lo�Ol03+476/� &KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpq'�t^p�lc�qeb�p^jb�

abdobb�&pbb�Cfdrobp�2,/+2,0',� Croqebo*� fq�t^p�fkqbobpqfkd�ql�cfka�qe^q�qeb�abdobb�lc�

crk`qflk^i�molqb`qflk�_bqtbbk�qebpb�qtl�dolrmp�jfooloba�qebfo�pfjfi^ofqfbp�fk�fkc^o`q�

obar`qflk,� Qerp*�obpriqp�ebobfk�abjlkpqo^qb�qe^q�KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpqp�^ob�

^p�bccb`qfsb�^p�klk+pbib`qfsb�KJA>�ob`bmqlo�^kq^dlkfpqp�clo�obar`fkd�_lqe�pqor`qro^i�

a^j^db�ql�qeb�_o^fk�^ka�mobpbosfkd�clobifj_�crk`qflk�pr_pbnrbkq�ql�fp`ebjf^*�tfqelrq�qeb�

rkabpfo^_ib�pfab+bccb`qp�^ppl`f^qba�tfqe�klk+pbib`qfsb�_il`h^ab�lc�KJA>�ob`bmqlop,
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A^q^�colj�`e^mqbo�3*�eltbsbo*�prddbpq�qe^q�qeb�crk`qflk^i�molqb`qflk�molsfaba�_v�qeb�

KO0?�pr_rkfq+pbib`qfsb�^kq^dlkfpq*�Ol03+476/*�t^p�klq�afob`qiv�^ppl`f^qba�tfqe�^�

obar`ba�fkslisbjbkq�lc�qeb�`lkqo^ibpflk^i�ebjfpmebob�arofkd�qeb�ob`lsbov�mol`bpp�

&Cfdrob�3,2',

Clobifj_�mbocloj^k`b�t^p�dbkbo^iiv�fjmolsba�^`olpp�jlpq�_be^sflro^i�qbpqp�clo�

dolrmp�ob`bfsfkd�KJA>�ob`bmqlo�^kq^dlkfpqp*�_rq�qeb�fkbfabk`b�lc�pq^qfpqf`^i�pfdkfcf`^k`b�

clo�qefp�bccb`q�s^ofba�_bqtbbk�jb^probp�^ka�^`olpp�qbpqfkd�a^vp�&pbb�Cfdrobp�2,3+2,69�3,2',�

Fq�fp�lc�klqb*�eltbsbo*�qe^q�qeb�^j^id^j^qflk�lc�a^q^�colj�be^mqbo�2�^ka�3�^ccloaba�^�

jlob�blkpfpqbkq�m^qqbok�lc�pfdkfcf`^kq�dolrm�_v�a^v�afccbobk`bp�_bqtbbk�o^qp�obbbfsfkd�

Ol03+476/� ^ka�o^qp�pbosfkd�^p�fp`ebjf`�`lkqoli,� Qefp�obpriq�prddbpqp�qe^q�^�i^odbo�^�&y�

/0+/3'�j^v�_b�kbbbpp^ov�ql�`lkpfpqbkqiv�abqb`q�pfdkfcf`^kq�molqb`qfsb�bccb`qp�ql�clobifj_�

crk`qflk�fk�qeb�BQ+/�jlabi,� Croqebo*�rpfkd�Ol03+476/*�qeb�l_pbos^qflk�lc�pfdkfcfb^kq�

kbrolmolqb`qflk�^d^fkpq�qlq^i�ebjfpmebof`�a^j^db�&y�10#'�&Cfdrob�3,/'*�`lrmiba�tfqe�^�

e^pqbkba�ob`lsbov�lc�clobifj_�crk`qflk�&Cfdrob�3,2'*�tebk�rpfkd�grpq�^�pj^ii�dolrm�lc�o^qp�

k �̂;�2+3'�fp�m^oqf`ri^oiv�bk`lro^dfkd,� Pr`e�obpriqp*�mirp�qeb�efde�ibsbi�lc�molqbbqflk�pbbk�

pr_pbnrbkq�ql�qeb�^j^id^j^qflk�lc�dolrmp*� prddbpq�qe^q�qeb�kbrolmolqb`qflk�molsfaba�_v�

Ol03+476/� fp�ol_rpq�^ka�obmolar`f_ib�fk�qeb�BQ+/�jlabi,

Fk�`lkbirpflk*�qebpb�obpriqp�pqolkdiv�prddbpq�qe^q�qeb�BQ+/�jlabi�lc�rmmbo�

buqobjfqv�fjm^fojbkq�fk�pqolhb�fp�prfq^_ib�clo�kbrolmolqb`qflk�pqrafbp�rpfkd�KJA>�

ob`bmqlo�^kq^dlkfpqp�^p�qebo^mbrqf`�`ljmlrkap*�_rq�qe^q�^k�ã�lc�y� /2�j^v�_b�obnrfoba�ql�

croqebo�pq^_fifwb�pfdkfcf`^kq�dolrm�_v�a^v�bccb`qp,� Qerp*�dfsbk�qeb�^as^kq^dbp�^ppl`f^qba�

tfqe�rpfkd�qeb�BQ+/�jlabi*�pr`e�^p�qeb�molar`qflk�lc�tbii+abcfkba*�obmolar`f_ib�fp`ebjf`�

ibpflkp�^ka�^�efde�jlabi�pr``bpp�o^qb*�qefp�jlabi�j^v�molsb�efdeiv�s^ir^_ib�clo
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bumbofjbkq^i�pqolhb�obpb^o`e�molgb`qp�qe^q�^fj�ql�rpb�KJA>�ob`bmqlo�^kq^dlkfpqp�clo�

pqravfkd�molqb`qflk�ql�qeb�_o^fk�^ka�qeb�bke^k`bjbkq�lc�clobifj_�crk`qflk^i�ob`lsbov�

^cqbo�cl`^i�fp`ebjf^,

4,1� Crqrob�Afob`qflkp

?rfiafkd�lk�qeb�obpriqp�l_q^fkba�fk�qebpb�bumbofjbkqp*�^aafqflk^i�fksbpqfd^qflkp�

pelria�cfopq�^qqbjmq�ql�`i^ofcv�qeb�mlqbkqf^iiv�fkgroflrp�bccb`q�lc�pqboblq^uf`^iiv�fkgb`qba�

sbef`ib�`lkqoli�pr_pq^k`b�fk�^�i^odbo�bumbofjbkq*�tfqe�m^oqf`ri^o�obd^oa�ql�fqp�fkcirbk`b�lk�

`bii�sf^_fifqv�tfqefk�qeb�pqof^qrj,� Bkalqebifk+/� fkgb`qflkp�al�molar`b�fp`ebjf^�tfqefk�qeb�

_o^fk�&Crub�bq�^i,� /775'9�eltbsbo*�croqebo�_bk`e+tloh�fp�obnrfoba�ql�jlob�`ib^oiv�

bir`fa^qb�lqebo�mlqbkqf^i�jb`e^kfpjp�lc�_o^fk�fkgrov�^ppl`f^qba�tfqe�rpb�lc�qefp�jlabi,�

Pb`lka*�^iqelrde�qeb�a^q^�tfqefk�qefp�qebpfp�molsfab�bsfabk`b�qe^q�kbrolmolqb`qflk�tfqe�

KJA>�ob`bmqlo�^kq^dlkfpqp�fp�mlppf_ib�fk�qeb�BQ+/�jlabi*�fq�albp�klq�pmb`fcf`^iiv�

^aaobpp�qeb�nrbpqflk�lc�tebqebo�lo�klq�qefp�jlabi�obmobpbkqp�^�`ifkf`^iiv�obibs^kq�

bumbofjbkq^i�qlli�clo�pr`e�obpb^o`e�bkab^slop,� Qerp*�lqebo�KJA>�ob`bmqlo�^kq^dlkfpqp�

qe^q�elia�`ifkf`^i�mlqbkqf^i�pelria�_b�qbpqba�fk�qeb�BQ+/�jlabi�^q�s^oflrp�qfjb�mlfkqp�mlpq+

fp`ebjf^,

Qefoa*�qeb�kbrolmolqb`qfsb�bccb`q�`lkcbooba�_v�KJA>�ob`bmqlo�_il`h^ab�abq^fiba�

fk�qefp�qebpfp�j^v�klq*�kb`bpp^ofiv*�_b�bsfabkq�Z^�c`ZdV�lc�qeb�hkltk�dirq^j^qbodf`�^ka�

@^[[+obi^qba�bccb`qp�lc�BQ+/� &?iljpqo^ka�bq�^i,� /7779�Hlfwrjf�bq�^i,� /7729�J^`@rj_bo�bq�

^i,� /77.9�P^p^hf�bq�^i,� /775'*�_rq�o^qebo�^p�^�afob`q�`lkpbnrbk`b�lc�pr`e�bsbkqp,� Fk�lqebo�

tloap*�dfsbk�qe^q�BQ+/�j^v�^rdjbkq�dirq^j^qb�bu`fqlqluf`fqv*�fq�fp�`lk`bfs^_ib�qe^q�^kqf+
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bu`fqlqluf`�^dbkqp�j^v�^`qr^iiv�_b�qeb�jlpq�bccf`^`flrp�kbrolmolqb`qfsb�`ljmlrkap�fk�

qefp�jlabi,� Qerp�lqebo�kbrolmolqb`qfsb�`ljmlrkap�qe^q�al�klq�mofj^ofiv�^`q�_v�

mboqro_fkd�dirq^j^qb�^ka�@^[[+�jbaf^qba�bu`fqlqluf`fqv�pelria�^ipl�_b�jlob�qelolrdeiv�

bu^jfkba�fk�qeb�BQ+/�jlabi,

Cfk^iiv*�^k�fjmloq^kq�kbuq�pqbm�kbuq�pqbm�ql�croqebo�`i^ofcvfkd�qeb�^mmif`^_fifqv�lc�

qeb�BQ+/�jlabi�tlria�_b�ql�fjmibjbkq�qbpqp�lc�phfiiba�clobifj_�crk`qflk*�pr`e�^p�

ob^`efkd�^ka�do^pmfkd�clo�l_gb`qp*�phfiiba�d^fq�&f,b,� i^aabo�lo�_b^j�t^ihfkd'*�^ka�afpq^i�

clobm^t�abuqbofqv�&f,b,� prkciltbo�pbba�lmbkfkd'*�pfk`b�clobifj_�fjm^fojbkq�lk�pr`e�

jb^probp�e^p�_bbk�peltk�ql�mbopfpq�clo�rm�ql� /0�tbbhp�mlpq+prodbov�rpfkd�qeb�BQ+/�

jlabi*�^p�abqbojfkba�_v�^k�^aafqflk^i�dolrm�lc�obpb^o`ebop�&Dfijlro�bq�^i,�0..2*�0..3',�

C^slro^_ib�obpriqp�fk�qefp�^ob^�`lria�ib^a�ql�^�efdeiv�obibs^kq�^mmif`^qflk�lc�qefp�jlabi�

clo�rpb�fk�pqolhb�obpb^o`e�pqrafbp,� Pmb`fcf`^iiv*� fksbpqfd^qlop�`lria�bu^jfkb�qeb�

qebo^mbrqf`�bccb`q�lc�̀ ifkf`^iiv�obibs^kq�KJA>�ob`bmqlo�^kq^dlkfpqp�&^ka�lqebo�

`ljmlrkap'�lk�clobifj_�ob`lsbov�fkql�qeb�jlob�`eolkf`�pq^dbp�lc�pqolhb�tebk�^mmifba�fk�

`lkgrk`qflk�tfqe�s^oflrp�kbrolobe^_fifq^qflk�pqo^qbdfbp,� >iqelrde�pr`e�^k�^mmif`^qflk�fp�

cfopq�`lkqfkdbkq�lk�qeb�abjlkpqo^qflk�lc�mlpq+fp`ebjf`�kbrolmolqb`qflk�fk�qefp�jlabi*�

obpriqp�lrqifkba�ebobfk�fkaf`^qb�qeb�mlqbkqf^i�clo�qefp�s^ir^_ib*�^ka�`roobkqiv�i^odbiv�

s^`^kq*�bumbofjbkq^i�kf`eb�ql�_b�l``rmfba�_v�qeb�BQ+/�jlabi,
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