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fk`irabp�_lqe� Fkkr�^ka� Fkrfq�mblmibp,� Fkrfq�^ka� Fkkr� ^ob�`riqro^iiv�afpqfk`q�dolrmp,� Fkkr�^ob�
obcbooba�ql� fk�jlob�abq^fi� fk� qeb�qbuq,� Fkrfq�^ob�abp`bkaba�colj�mobefpqlof`�Qerib,� Fk� I^_o^alo�
qebob�^ob�^mmolufj^qbiv�2*...� Fkrfq�jlpq�lc�telj� obpfab� fk�cfsb�`ljjrkfqfbp�lk�qeb�Kloqe�`l^pq8�
K^fk*� Elmba^ib*� Mlpqsfiib*�J^hhlsfh�^ka�Ofdlibq,� Fkrfq� fk� I^_o^alo�^ob� obmobpbkqba� _v�qeb�
I^_o^alo�Fkrfq�>ppl`f^qflk,
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obmobpbkqp�qeb�`liib`qfsb� Fkqbobpqp�^ka� ofdeqp�lc�Fkkr� obpfabkqp�lc�Pebpe^qpefq�

&^mmolufj^qbiv� //..�mblmib'�^ka�K^qr^pefpe� &^mmolufj^qbiv�5..�mblmib'�

&clojboiv�Rqpefj^ppfq',� Qeb� i^kdr^db�lc�qeb� Fkkr� mblmib*� Fkkr+^fjrk*� fp�pmlhbk�

_v�jlpq*� fc�klq�^ii� Fkkr� fk�Pebpe^qpefq�^ka� K^qr^pefpe,

Fk�^aafqflk�ql�qeb�krqofqflk^i� ^ka�b`lkljf`�s^irb�lc�erkqfkd�^ka� b^qfkd�

`lrkqov�cllap*� qebob�^ob� fjmloq^kq�`riqro^i*� pl`f^i� ^ka� pmfofqr^i�afjbkpflkp�ql�qeb�

obi^qflkpefm� _bqtbbk�j^kv�>_lofdfk^i� Kloqebokbop�^ka�qeb�^kfj^ip�qe^q�pe^ob�

qebfo�bksfolkjbkq,� Clo�Fkkr� mblmib�lc�I^_o^alo*� erkqfkd�^ka�^ii�lc�qeb�^`qfsfqfbp�

qe^q�proolrka� fq�^ob� ìfjmloq^kq�^ka�afpqfk`qfsb�cb^qrobp�lc�qeb� Fkkr� fabkqfqvî�&Fkkbp*

/776',� Qefp� fkqfj^qb� obi^qflkpefm�tfqe�qeb� i^ka�^ka�^kfj^ip�mi^`bp�qeb� fpprb�lc�

bksfolkjbkq^i� `lkq^jfk^kqp� fk�qeb�Kloqe� fkql� �̂`riqro^i� `lkqbuq�qe^q�`^kklq�_b�

fdkloba,� @lii^_lo^qflk� _bqtbbk�^_lofdfk^i� `ljjrkfqfbp�^ka�lrqpfab�p`fbkqfpqp�

`^k� ebim�ql�bkprob�qe^q�`ljjrkfqv�`lk`bokp*� ^p�tbii� ^p�p`fbkqfcf`�dl^ip*� ^ob�

^aaobppba� fk� pqrafbp�lk�qeb�bccb`qp�lc�bksfolkjbkq^i�`lkq^jfk^kqp,

>iqelrde*� fk�qeb� i^pq�ab`^ab*�^�`lkpfabo^_ib�^jlrkq�e^p�_bbk� ib^okba�

^_lrq�bksfolkjbkq^i� `lkq^jfk^kqp� fk� kloqebok�@^k^a^�qeolrde�afob`qba�pqrafbp*�

ifqqib�^qqbkqflk�e^p�_bbk�cl`rpba�lk�qboobpqof^i�^kfj^ip� fk�I^_o^alo�^ka�qeb�

`lk`bokp�lc�qeb� Fkkr� `ljjrkfqfbp,

-*.� <VX`\gdjcY� ^c[dgbVi^dc

Fk� /775*� ^�mfilq�pqrav�t^p� fkfqf^qba� _v�qeb� Fkkr� K^qflk*� fk�`lii^_lo^qflk�tfqe�

obpb^o`ebop�colj�>qi^kqf`�Sbqbofk^ov�@liibdb*� qe^q�t^p�abpfdkba�ql�^ppbpp�qeb�

eb^iqe�^ka�bksfolkjbkq^i� `lkq^jfk^kq�ibsbip�lc�j^jj^ip�^ka� _foap�e^osbpqba� _v�

Fkkr� erkqbop� fk� objlqb�`^jmp� fk�I^_o^alo�&Fkkbp*� /776',� Qefp� Fkkr�K^qflk
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@lrkqov�Clla�@lkq^jfk^kq�Pqrav�^olpb� Fk�m^oq�^p�^� obpmlkpb�ql�`lk`bokp�

bumobppba� _v�^�krj_bo�lc�Fkkr�biabop�^ka� erkqbop� obd^oafkd�mevpflildf`^i�

`e^kdbp� fk� fkafsfar^i� ^kfj^ip�^ka� mlmri^qflkp�lc�s^oflrp�pmb`fbp� &Fkkbp*� /776',�

Bipbtebob� fk�kloqebok�@^k^a^�^ka� lqebo�`fo`rjmli^o�`lrkqofbp*� �̂ pbofbp�lc�

p`fbkqfcf`�pqrafbp�t^p�_bfkd�`lkar`qba� obi^qfkd�ql�qeb�mobpbk`b�lc�bksfolkjbkq^i�

`lkq^jfk^kqp� fk� kloqebok�b`lpvpqbjp�&@>@>O*� /7759�>J>M*� /776',� >iqelrde�

a^q^�tbob�^``rjri^qfkd�tfqe� obd^oa�ql�bksfolkjbkq^i� `lkq^jfk^kq�ibsbip�tfqefk�

b`lpvpqbjp�^`olpp�kloqebok�@^k^a^*� ifqqib�t^p� hkltk�^_lrq�qebfo�mlqbkqf^i�

bccb`qp�lk�qeb�eb^iqe�lc�qboobpqof^i�tfiaifcb� fk� I^_o^alo*� ^ka� qeb�p^cbqv�^ka�nr^ifqv�

lc�`lrkqov�clla� fk�qe^q�obdflk� &Fkkbp*� /776',� Fkkr� e^osbpqbop�e^sb�^ipl� o^fpba�

`lk`bokp� obd^oafkd�qeb�eb^iqe�lc�il`^i�tfiaifcb�mlmri^qflkp� fk� obi^qflk�ql� i^odb+�

p`^ib� fkarpqof^i�absbilmjbkqp�qe^q�e^sb�q^hbk�mi^`b� fk�qo^afqflk^i�erkqfkd�^ob^p*�

pr`e�^p� ilt+ibsbi� jfifq^ov�cifdeqp*� evaolbib`qof`�molgb`qp�^ka� jfkfkd� &Fkkbp*� /776',

Ao^tfkd�eb^sfiv�lk�qeb� fkcloj^qflk�mobpbkqba� fk�qeb� obmloq�_v� Fkkbp� &/776'�

qeb� obpriqp�^ka� `lk`irpflkp�lc�qefp� mfilq�pqrav�^ob�lrqifkba� _bilt,� Fk�0../*�^�

obmloq�_^pba�lk�qeb� obpriqp�lc�qefp� mfilq�pqrav�t^p�tofqqbk� fk� mi^fk� i^kdr^db�clo�

afpqof_rqflk�ql�qeb� Fkkr� m^oqf`fm^kqp� fk�qeb�pqrav�^ka� fp�molsfaba� fk�>mmbkafu�@,�

?lqe�qeb�lofdfk^i� obmloq�&Fkkbp*� /776'�^ka� qeb�mi^fk� i^kdr^db�prjj^ov�

fkqbomobqba� qeb�`lkq^jfk^kq�ibsbip� _^pba�lk� ob`ljjbkaba�drfabifkbp�clo�

`lkprjmqflk�lc�`lkq^jfk^kqp�clo�mblmib,

P^jmifkd�lc�^kfj^ip�e^osbpqba� _v� Fkkr� erkqbop�t^p�`^oofba�lrq�_v�molgb`q�

obpb^o`ebop�^ka� Fkkr� `l+obpb^o`ebop�^ka�qllh�mi^`b�^q�clro�il`^qflkp,� Fk� pmofkd�

/775*� bfdeq�afccbobkq�pmb`fbp�&clro�_ollh�qolrq*� qeobb�kloqebok� mfhb*� qeobb�pmor`b
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dolrpb*� qtl�proc�p`lqbop*�lkb�_i^`h�p`lqbo*� lkb�@^k^a^�dllpb*� lkb�jrpho^q�^ka�

lkb�mlo`rmfkb'�tbob�p^jmiba� ^q�qtl�lrqmlpq�`^jmp,� Fk�L`ql_bo�^ka�Klsbj_bo�

/775*� qfpprbp�colj�kfkb�`^of_lr� e^osbpqba� fk�tbpqbok� I^_o^alo�tbob�p^jmiba,�

Qfpprb�p^jmibp�tbob�^k^ivpba�clo�jbq^ip�^ka� mbopfpqbkq�lod^kf`�mliirq^kqp,

Efde� ibsbip�lc�lod^kl`eilofkb�^ka� jbq^i�`lkq^jfk^kqp�tbob�clrka� fk� pljb�

^kfj^ip*� eltbsbo*� qeb�pj^ii� krj_bo�lc�p^jmibp�^k^ivpba�afa� klq�mbojfq�dbkbo^i�

`lk`irpflkp�ql�_b�ao^tk�^_lrq�qeb� o^kdb�^ka�afpqof_rqflk�lc�`lkq^jfk^kq�ibsbip� fk�

qeb�dbkbo^i� mlmri^qflk�lc�tfiaifcb� fk�qeb� Fkkr�qboofqlov,� Qtl�hbv�^ob^p�lc�cl`rp�clo�

crqrob�pqrafbp�tbob� fabkqfcfba9� ìqeb�nr^kqfcf`^qflk�lc�`lkq^jfk^kq�ibsbip�^ka�qeb�

^ppbppjbkq�lc�pm^qf^i�s^of^qflk�^ka�qobkap� fk� hbv�pmb`fbp�tfqefk�qeb� Fkkr�

e^osbpqfkd�^ob^î�^ka�  qeb�nr^kqfcf`^qflk�lc�qeb� Fkkr� pr_pfpqbk`b�e^osbpq�^ka�

`lkprjmqflk� m^qqbokp�clo�_lqe� `ljjrkfqfbpî� &Fkkbp*� /776',

Qeb�pmb`fcf`�ob`ljjbka^qflkp�^ofpfkd�colj�qeb�pqrav�fk`iraba8� fabkqfcf`^qflk�

lc�qeb� o^kdb�^ka�afpqof_rqflk�lc�jbo`rov� ibsbip� fk�cfpe�qeolrdelrq�I^_o^alo9�

nr^kqfcf`^qflk�lc�lod^kl`eilofkb�`lkq^jfk^kqp� fk�jfdo^qlov�t^qboclti� pr`e�^p�

@^k^a^�dbbpb�^ka� p`lqbop9� fabkqfcf`^qflk�lc�_^pbifkb�`lkq^jfk^kq�a^q^� fk�^ii�

pmb`fbp� fjmloq^kq�ql� Fkkr� mblmib9� ^ka� clo�`^of_lr*� `lkpfabo^qflk�lc�o^aflkr`ifab�

`lkq^jfk^kqp�^ka� `ljm^o^qfsb�^k^ivpfp�lc�`lkq^jfk^kqp� fk�p^jmibp�colj�lqebo�

eboap� &Oba�Tfkb�^ka�Jb^iv�Jlrkq^fk',� Qefp�qebpfp�^aaobppbp�^� krj_bo�lc�

qebpb� ob`ljjbka^qflkp,

-*/� IW_ZXi^kZh�d[�i]Z�i]Zh^h

Qeb�dbkbo^i� mromlpb�lc�qefp�qebpfp�t^p�ql�^ppbpp*� fk�`lii^_lo^qflk�tfqe� Fkkr�

erkqbop�^ka�qebfo�c^jfifbp*�qeb�eb^iqe�lc�fjmloq^kq�tfiaifcb�pmb`fbp�e^osbpqba� _v
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Fkkr� erkqbop� fk� I^_o^alo�fk� obi^qflk�ql�qfpprb� ibsbip�lc�bksfolkjbkq^i�

`lkq^jfk^kqp� fk� qeb�^kfj^ip,� Qefp�t^p�^``ljmifpeba�qeolrde�clro�pmb`fcf`�

l_gb`qfsbp,

Qeb�cfopq�l_gb`qfsb�t^p�ql� fabkqfcv*� qeolrde�e^osbpq�prosbvp*�tef`e�tfiaifcb�

pmb`fbp�tbob� fjmloq^kq*� fk�qbojp�lc�qeb�baf_ib�tbfdeq�lc�`lrkqov�clla*� ql�qeb�

`ljjrkfqv�jbj_bop�lc�Pebpe^qpefq�^ka� Rqpefj^ppfq*� I^_o^alo,� ?^pba�lk�qeb�

obpriqp�lc�qeb�e^osbpq�prosbvp*� ^p�tbii� ^p�efpqlof`^i� e^osbpq�prosbv�a^q^�^ka�

`lkpriq^qfsb�jbbqfkdp�tfqe�`ljjrkfqv�jbj_bop� obd^oafkd�qebfo�bumbofbk`bp�tfqe�

tfiaifcb*�clro�pmb`fbp�tbob�`elpbk�clo�pqrav�fk� obi^qflk�ql�qeb�pr_pbnrbkq�

l_gb`qfsbp�lc�qeb�qebpfp,

Qeb�pb`lka�l_gb`qfsb�t^p�ql�^ppbpp*� qeolrde�`lii^_lo^qflk�tfqe� erkqbop�

colj�b^`e�`ljjrkfqv*� qeb�lsbo^ii� eb^iqe�lc�b^`e�lc�qeb�clro�pmb`fbp�_v�

jb^profkd� pbib`qba� eb^iqe�m^o^jbqbop� fk�^kfj^ip� hfiiba�arofkd� obdri^o�pb^plk^i�

erkqp,

Qeb�qefoa�l_gb`qfsb�t^p�ql�abqbojfkb*� fk� qeb�clro�pmb`fbp*� qeb�qfpprb� ibsbip�lc�

^�s^ofbqv�lc�`ljjlk�bksfolkjbkq^i�`lkq^jfk^kqp,

Qeb�cfk^i�l_gb`qfsb�t^p�ql�^ppbpp�qeb� obi^qflkpefm� _bqtbbk�`lkq^jfk^kq�

ibsbip�^ka� eb^iqe� m^o^jbqbop�clo�b^`e� pmb`fbp�rpfkd�jriqfmib� obdobppflk�^k^ivpfp�

qb`ekfnrbp,

Qeb�cl`rp�lc�qeb�qebpfp�t^p�lk�qeb� ibsbip�^ka� mlqbkqf^i� eb^iqe� bccb`qp�lc�

`lkq^jfk^kqp� fk�tfiaifcb�pmb`fbp,� Qeb� ofphp�lc�`lkprjmqflk�lc�qebpb�^kfj^ip�ql�

mblmib�^ob�klq�^aaobppba� ebob*� ^iqelrde�qeb�a^q^� `liib`qba� `lria�_b�rpba� _v
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erj^k�eb^iqe� obpb^o`ebop�ql�`lkqof_rqb�qlt^oap�^� ofph�^ppbppjbkq�lc�`lrkqov�

clla� `lkprjmqflk�clo�qeb�I^_o^alo�Fkkr� `ljjrkfqfbp,

-*0�MigjXijgZ�d[�i]Z�i]Zh^h

Qeb�cfopq�`e^mqbo�lc�qeb�qebpfp�pbosbp�^p� �̂dbkbo^i� fkqolar`qflk�ql�qeb� fpprb�

lc�bksfolkjbkq^i� `lkq^jfk^kqp� fk� kloqebok�b`lpvpqbjp,� Qeb� obpriqp�lc�^�mfilq�

pqrav�`lkar`qba� fk�qeb�vb^o�moflo�ql�qeb� fkfqf^qflk�lc�qeb�mobpbkq�obpb^o`e�^ob�

mobpbkqba,� Fk� ^� obsfbt�lc�qeb� obibs^kq� ifqbo^qrob*� m^oqf`ri^o�obcbobk`b� fp�dfsbk�ql�

qeb�mbopmb`qfsb�lc�>_lofdfk^i� mblmib� fk� kloqebok� `ljjrkfqfbp�^ka�qeb�mlqbkqf^i�

eb^iqe�bccb`qp�lc�bksfolkjbkq^i� `lkq^jfk^kqp� fk�s^oflrp�cobb+o^kdfkd� kloqebok�

tfiaifcb�pmb`fbp,

Fk�qeb�pb`lka�`e^mqbo*� qeb�jbqelap�^ka� obpriqp�lc�e^osbpq�prosbvp�^ob�

mobpbkqba*� ^p�tbii�^p�pljb�afp`rppflk� obi^qfkd�ql�qeb�j^kkbo�fk�tef`e�qeb�

pmb`fbp�tbob�pr_pbnrbkqiv�`elpbk�clo�abq^fiba� eb^iqe�^ka� `lkq^jfk^kq�pqrav,�

Qeb�cliiltfkd�qeobb�`e^mqbop�^ob�abslqba�ql�qeb� obpriqp�lc�qeb� obpb^o`e�

`lkar`qba�lk�qeb�eb^iqe�^ka�`lkq^jfk^kq� ibsbip� fk�qeobb�lc�qeb�pmb`fbp�pbib`qba�

clo�abq^fiba� pqrav8� `^of_lr*� mlo`rmfkb�^ka�@^k^a^�dllpb,� B^`e�lc�qebpb�qeobb�

`e^mqbop� fp�lod^kfwba� fk�^�pfjfi^o�j^kkbo,

Qeb�cfk^i� `e^mqbo�fp�^k�lsbo^ii�afp`rppflk�lc�qeb� obpriqp�lc�qeb� obpb^o`e� fk�

obi^qflk�ql�qeb�p`fbkqfcf`�`lkqbuq*� ^p�tbii� ^p�^�`lkpfabo^qflk�lc�qebfo�fjmif`^qflkp�^q�

qeb� obdflk^i�^ka� `ljjrkfqv�ibsbip,

-*1�F^iZgVijgZ�gZk^Zl

Qeb�cliiltfkd� ifqbo^qrob� obsfbt�mobpbkqp�^k�lsbosfbt�lc�qeb� fpprb�lc�

bksfolkjbkq^i�`lkq^jfk^kqp� fk� cobb+o^kdfkd�tfiaifcb�pmb`fbp� fk`irafkd�pljb
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`lkpfabo^qflkp�lc�il`^i�>_lofdfk^i� mbopmb`qfsbp,� >�_ofbc�lsbosfbt�lc�eb^iqe�

m^o^jbqbop� fk�tfiaifcb�cliiltp�^ka�qeb� obj^fkabo�lc�qeb� ifqbo^qrob� obsfbt�

prjj^ofwbp�qeb� obibs^kq�ifqbo^qrob� obi^qfkd�ql�qeb�hkltk�_flildf`^i� bccb`qp�lc�

bumlprob�ql�jbq^ip*� lod^kl`eilofkb�mbpqf`fabp�^ka� M@?p� fk�cobb+o^kdfkd�^sf^k�

^ka� j^jj^if^k�tfiaifcb�tfqe� m^oqf`ri^o�bjme^pfp�lk� kloqebok� pmb`fbp,� >�tfab�

o^kdb�lc�_flildf`^i�bccb`qp�e^sb�_bbk� obmloqba� fk�tfiaifcb*�j^kv*� _rq�klq�^ii�lc�

tef`e�^ob�mobpbkqba� ebob,� Pljb�lc�qeb�bccb`qp�afp`rppba�tbob�klq�^aaobppba� fk�

qeb�qebpfp� &bd,� obmolar`qfsb�bccb`qp'�_rq�^ob�mobpbkqba� ebob�ql�abjlkpqo^qb�qeb�

s^ofbqv�lc�bccb`qp� obmloqba� fk�qeb�ifqbo^qrob,

-*1*-� ;Wdg^\^cVa� eZgheZXi^kZ

Qeb� fkqfj^qb� obi^qflkpefm�_bqtbbk�j^kv�>_lofdfk^i� Kloqebokbop�^ka�qeb�

bksfolkjbkq� fp�tbii� ob`ldkfwba,� Qfjb�pmbkq�fk�qeb�`lrkqov�erkqfkd�tfiaifcb� fp�

fjmloq^kq�clo�j^kv�>_lofdfk^i� mblmib�^ka�^ccfojp�_lqe�qo^afqflk^i� ^ka� mobpbkq�a^v�

`riqro^i�s^irbp,� >iqelrde�jr`e� e^p�`e^kdba� fk� ob`bkq�vb^op�clo�>_lofdfk^i�

mblmibp�tfqe�qeb� fkqolar`qflk�lc�Brolmb^k�pl`fbqv*� ^ka� fqp�afccbobkq�pl`f^i*�

b`lkljf`�^ka� pmfofqr^i� pqor`qrobp*� clo�j^kv�>_lofdfk^i� Kloqebokbop*�qefp� fkqfj^`v�

tfqe�qeb�bksfolkjbkq�obj^fkp,

?bkbcfqp�lc�erkqfkd*� b^qfkd�^ka� pe^ofkd�`lrkqov�cllap� fabkqfcfba� _v�qebpb�

mblmib�^ob�krjbolrp�^ka�pm^k�j^kv�afccbobkq�^pmb`qp�lc�fkafsfar^i*� c^jfiv�^ka�

`ljjrkfqv�eb^iqe,� Tebk�^phba�^_lrq�_bkbcfqp�lc�`lrkqov�cllap*� Fkrfq�colj�

Krk^sfh�&kloqebok�Nr~_b`'�^ka� I^_o^alo�^ccfojba� qebfo�`bkqo^i� olib� fk�^ii�^pmb`qp�

lc�tbii+_bfkd�^ka� fk�qeb�j^fkqbk^k`b�lc�pl`f^i�^ka� `riqro^i�s^irbp�&Crod^i�bq�^i,*

/777',� Pljb�bu^jmibp�lc�qeb� ifpqba� _bkbcfqp�lc�erkqfkd�^ka� `lkprjfkd�`lrkqov
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cllap� fk`iraba8� ^�dlla� plro`b�lc�krqofqflk9� fjmloq^kq�b`lkljf`^iiv9� fjmloq^kq�clo�

mevpf`^i� ^`qfsfqv9� ebim�ql� obfkclo`b�_lkap�tfqefk�^ka� _bqtbbk�`ljjrkfqfbp9�

qo^afqflk^i� fjmloq^k`b9� fjmloq^kq�ql�m^ppfkd�lk� hkltibadb�ql�vlrkdbo�

dbkbo^qflkp9� ^ka�s^irb�^p�jbaf`fkb,� Qeb� fabkqfcf`^qflk�lc�bksfolkjbkq^i�

`lkq^jfk^kqp� fk� kloqebok�^ob^p�e^p�pm^ohba� �̂ciroov�lc�obpb^o`e�^`qfsfqv�^`olpp�

qeb�Kloqe*� ^ka� qebv�e^sb�klt�_bbk� fabkqfcfba� fk�^ii� b`lildf`^i� `ljm^oqjbkqp*�

fk`irafkd�^fo*� pklt*�t^qbo*� plfi*� j^kv�afccbobkq�^kfj^i� pmb`fbp*� ^p�tbii� ^p�mblmib�

&@>@>O*� /775',� >iqelrde�qeb� ibsbip� fk� qeb�Kloqe� ^ob*� fk�dbkbo^i*�jr`e� iltbo�

qe^k� fk�jlpq�plrqebok�^ob^p*� pljb�`lkq^jfk^kqp�e^sb�_bbk�peltk�ql�

^``rjri^qb� fk� `boq^fk� kloqebok� pmb`fbp�ql� ibsbip�qe^q�j^v�_b� fkgroflrp�ql�qebfo�

eb^iqe� &>J>M*�0..0',

Fk�^aafqflk�ql� fabkqfcvfkd� ibsbip*� m^qet^vp�^ka�qobkap�lc�qebpb�`lkq^jfk^kqp�

fk�kloqebok�b`lpvpqbjp*�jlob� ob`bkq�obpb^o`e�bccloqp�e^sb� fk`iraba8� fabkqfcvfkd�

_flildf`^i� bccb`qp� fk�tfiaifcb�^ka� mblmib9� fjmolsfkd�`ljjrkf`^qflk�lc�obpb^o`e�

cfkafkdp�ql�qeb� obpfabkqp�lc�qebpb� obdflkp9� ^ka� fkcirbk`fkd�mlif`v�ab`fpflkp�

obd^oafkd�qeb�rpb�lc�bksfolkjbkq^i�`lkq^jfk^kqp�^q�qeb�k^qflk^i�^ka� fkqbok^qflk^i�

ibsbip� &>J>M*�0..09�@>@>OFF*�0..1',

Qeb�mlqbkqf^i� fjm^`qp�lc�bksfolkjbkq^i� `lkq^jfk^kqp�lk� kloqebok�

b`lpvpqbjp�^ob�s^ofba,� Clo�bu^jmib*�qeb�`lk`bokp�lsbo�qeb�mlqbkqf^i� eb^iqe�

ofphp�ql�mblmib�colj�bumlprob�ql�`lkq^jfk^kqp�qeolrde�qeb�`lkprjmqflk�lc�

`lrkqov�cllap*�jrpq�_b�jb^proba�^d^fkpq�qeb�mlqbkqf^i� eb^iqe� ofphp� &^q�qeb�

fkafsfar^i� ^ka� `ljjrkfqv�ibsbip'�lc�^slfafkd�`lrkqov�cllap�^ka�qeb�j^kv�_bkbcfqp
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qebv�molsfab,� @roobkqiv*� qebob� fp� ifqqib�`boq^fkqv�obd^oafkd�qeb�eb^iqe�bccb`qp�lc�

b^qfkd*� lo�`ellpfkd� klq�ql�b^q*� `lrkqov�cllap� &@>@>OFF*� 0..1'*

>iqelrde�lkdlfkd� obpb^o`e�moldo^jp� fk�qeb�Kloqe�e^sb�al`rjbkqba�qfpprb�

`lkq^jfk^kq�ibsbip� fk�^�tfab�s^ofbqv�lc�tfiaifcb�pmb`fbp*� fk�pljb�`^pbp�^q�bibs^qba�

ibsbip*� ^k� fjmloq^kq�hkltibadb�d^m� obj^fkp�`lk`bokfkd�qebfo�_flildf`^i�bccb`qp� fk�

qebpb�^kfj^ip�^q�_lqe�qeb� fkafsfar^i� ^ka� mlmri^qflk� ibsbip� &@>@>OFF*� 0..1',

Bksfolkjbkq^i� fpprbp�qe^q�^ccb`q�qeb� fkqbdofqv�lc�b`lpvpqbjp*�pr`e�^p�qelpb�

qe^q�j^v�fjm^`q�lk�tfiaifcb�eb^iqe*� pqofhb�^q�qeb�`lob�lc�qeb� fkqfj^qb� obi^qflkpefm�

qe^q�j^kv�obpfabkqp�lc�kloqebok�`ljjrkfqfbp�pe^ob�tfqe�qeb�bksfolkjbkq,� Lqebo�

il`^i� ^ka� dil_^i� fpprbp*� pr`e�^p�il`^i� fkarpqof^i�absbilmjbkqp�^ka�dil_^i� `ifj^qb�

`e^kdb*� ^ob�^ipl�tloofpljb�ql�qelpb�tfqe�^�`ilpb�`lkkb`qflk�ql�qeb� i^ka,� Clo�

bu^jmib*� `ljjrkfqv�`lkpriq^qflkp�_v�qeb� Fkkr� K^qflk� fk� Pebpe^qpefq�^ka�

Rqpefj^ppfq*� I^_o^alo*� lk�jfkfkd�^`qfsfqfbp�^ka� evaolildf`^i�absbilmjbkqp�lk�

Fkkr� i^kap� fabkqfcfba� �̂ krj_bo�lc�`lk`bokp� o^fpba� _v� Fkkr� lc�^ii�^dbp� obd^oafkd�

qeb�mlqbkqf^i� fjm^`qp�lc�qebpb�^`qfsfqfbp�lk�qeb� i^ka� ^ka�^kfj^ip� fk�qeb�^ob^� &Fkkr�

K^qflk*� /774*� 0...',

Tfqefk�bksfolkjbkq^i� fpprbp�pr`e�^p�qebpb*�qeb� fkqbobpqp�lc�lrqpfab�

obpb^o`ebop�^ka�>_lofdfk^i� mblmibp� fk�qeb�Kloqe�lcqbk�lsboi^m,� Tbpqbok�

p`fbkqfpqp� e^sb� ilkd�e^a�^k� fkqbobpq� fk�s^oflrp�^pmb`qp�lc�qeb�_flildv�^ka�b`lildv�

lc�kloqebok�b`lpvpqbjp�^ka� e^sb�_bbk�`lkar`qfkd�pqrafbp�lk�qeb�^kfj^ip�^ka�

bksfolkjbkq� fk�qeb�Kloqe�clo�ab`^abp,� Fk�qeb�m^pq*� qvmf`^iiv*� qebob�t^p� ifqqib�

^`hkltibadbjbkq�_v�lrqpfab�obpb^o`ebop�lc�qeb�mbopmb`qfsbp�lo�hkltibadb�_^pb�

lc�il`^i�^_lofdfk^i� mblmibp,� Fc�qefp� hkltibadb�t^p� ob`ldkfwba�^ka� obmloqba*� fq
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t^p� o^obiv�`obafqba�ql�>_lofdfk^i� mblmibp� &Rpebo*�0...',� Fq� fp�lkiv�obi^qfsbiv�

ob`bkqiv�qe^q�`lk`bmqp�pr`e�^p�Qo^afqflk^i�B`lildf`^i� Hkltibadb� &QBH'�^ka�

`lii^_lo^qfsb� obpb^o`e� mo^`qf`bp�e^sb�_bbk�^`hkltibadba�^ka� fk`lomlo^qba� fkql�

bksfolkjbkq^i� pqrafbp� fk�qeb�Kloqe,

Qeb�p`lmb�lc�QBH�fp�s^pq�^ka� obcib`qp�^_lofdfk^i� fkafsfar^i� ^ka�`ljjrkfqv�

hkltibadb,� QBH�e^p�_bbk�abcfkba�^p8� ìqeb�_lav�lc�hkltibadb*� mo^`qf`b�^ka�

_bifbc*� e^kaba�altk�qeolrde�dbkbo^qflkp�_v�`riqro^i�qo^kpjfppflk*� ^_lrq�qeb�

obi^qflkpefmp�lc�ifsfkd� _bfkdp� &fk`irafkd� erj^kp'�tfqe�lkb�^klqebo�^ka�tfqe�qebfo�

bksfolkjbkqî� &?bohbp*� /776',� >iqelrde�qeb� ob`ldkfqflk�^ka� fk`lomlo^qflk�lc�QBH�

fkql�qo^afqflk^i�tbpqbok� p`fbk`b�pqrafbp� fp�d^fkfkd�jlob�tfabpmob^a�^``bmq^k`b�

^ka� e^p�_b`ljb�^�mlif`v�obnrfobjbkq� fk�j^kv�^ob^p�lc�kloqebok�@^k^a^� &Rpebo*

0...'*� qebob�e^p�_bbk�`lkpfabo^_ib�afp`rppflk� proolrkafkd� fqp� fjmibjbkq^qflk�

&Tbkwbi*� /7779� Rpebo�0...',� Fk� pmfqb�lc�qeb�`e^iibkdbp� fk�glfkfkd�qeb�qtl�qvmbp�lc�

hkltibadb*�qebob� fp� ifqqib�afp^dobbjbkq�lsbo�fqp� kb`bppfqv,

Abmbkafkd�lk�qeb�rpbo�dolrm�^ka�qeb� fkqbkaba�^mmif`^qflk*�QBH�j^v�_b�

^_pqo^`qba�^ka� mlqbkqf^iiv�j^kfmri^qba�^p� fq� fp� objlsba�colj�qeb�lofdfk^i�

co^jbtloh�&Hrek�^ka�Arboabk*� /774',� Fk� `liib`qfkd�^ka� fk`lomlo^qfkd�QBH*�

`lk`bokp�lc�_lqe�>_lofdfk^i� mblmibp�^ka� klk+>_lofdfk^i� obpb^o`ebop� fk`irab� fqp�

jfprpb�^ka�jfpfkqbomobq^qflk�^p� fq� fp�buqo^`qba�colj�qeb�`riqro^i� `lkqbuq,�

@lkpbnrbkqiv*� obpb^o`ebop�e^sb�^k�bqef`^i� obpmlkpf_fifqv�ql� fkprob�qe^q�QBH� fp�

fkqbomobqba�^mmolmof^qbiv�&Tbkwbi*� /777',

Fk�^aafqflk�ql�qeb� ob`ldkfqflk�lc�QBH*� fk`ob^pfkdiv*� obpb^o`e�`lkar`qba� fk�

qeb�Kloqe� fp� _b`ljfkd�jlob�`riqro^iiv�obibs^kq*� `lkpriq^qfsb�^ka� `lii^_lo^qfsb,
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Qeb�ob^ifw^qflk�qe^q� fpprbp�qe^q� fjm^`q�qeb�bksfolkjbkq�`^kklq�_b�`lkpfaboba� fk�

fpli^qflk�lc�qeb�il`^i�`ljjrkfqfbp� fp� _b`ljfkd�jlob�tfabpmob^a,� Fk�jlpq�^ob^p�

lc�obpb^o`e*� fq�fp�`lkpfaboba�rkbqef`^i� ql�rkaboq^hb�pqrafbp� fk� kloqebok� obdflkp�

tfqelrq�`lkpriq^qflk�^ka�`lkpbkq�lc�il`^i�>_lofdfk^i� `ljjrkfqfbp� &bd,� Crod^i�bq�

^i,*� /7739� Fkkr�K^qflk*� /777'�^ka� fk�j^kv�grofpaf`qflkp*� pr`e�`lkpriq^qflkp�^ob�

obnrfoba,� @lii^_lo^qfsb� obpb^o`e�^iiltp�clo�qeb�m^oqf`fm^qflk�lc�`ljjrkfqv�

jbj_bop� fk�^ii�^pmb`qp�lc�qeb�mi^kkfkd�^ka� fjmibjbkq^qflk�lc�pqrafbp�pl�qe^q�

obpriqp�l_q^fkba�^ob�jb^kfkdcri� ^q�_lqe�qeb�p`fbkqfcf`�^ka� il`^i� ibsbip,

Tfqe� obd^oa�ql�bksfolkjbkq^i� `lkq^jfk^kqp� &^k� fpprb�tfqe� obibs^k`b�ql�

>_lofdfk^i� Kloqebokbop�^q�j^kv�afccbobkq�ibsbip'� fq�fp�_bfkd� fk`ob^pfkdiv�

ob`ldkfwba�qe^q�il`^i� fkslisbjbkq� fk�^ii�^pmb`qp�lc�obpb^o`e� fkql�qefp�^ob^� fp�

bppbkqf^i,� Jfp`ljjrkf`^qflk�^ka� i^`h�lc�fkslisbjbkq� fk�qeb�m^pq�e^sb�iba�ql�

afp^pqolrp� obpriqp�clo�qeb�`ljjrkfqfbp�^ccb`qba�^ka*� fk� pljb�`^pbp*� clo�qeb�

obi^qflkpefm�_bqtbbk�^_lofdfk^i�`ljjrkfqfbp�^ka�lrqpfab� obpb^o`ebop� &Rpebo�bq�

^i,*� /773',� Tfqefk�qeb�`lkqbuq�lc�kloqebok�`ljjrkfqfbp*� ^ii� mbopmb`qfsbp� obi^qfkd�

ql�qefp� fpprb� &bd,� b`lildf`^i*� `riqro^i*� pl`f^i'�^ob�abbmiv�fkqboobi^qba�^ka�`^kklq�

_b�`lkpfaboba� fk� fpli^qflk�lc�b^`e�lqebo,� Fk� qeb�tfabo�obpb^o`e� `ljjrkfqv*� qefp� fp�

_bfkd� ob`ldkfwba*� ^ka�bccloqp�ql�`lk`roobkqiv�^aaobpp�j^kv�afccbobkq�^pmb`qp�lc�

bksfolkjbkq^i�`lkq^jfk^qflk� fk�kloqebok�^ob^p�^ob�_bfkd�j^ab�_v�obpb^o`e�

dolrmp� fk�@^k^a^�^ka�bipbtebob*�tfqe� �̂ i^odb�abdobb�lc�il`^i� fkslisbjbkq�

&@>@>O*� /7759�>J>M*� /776*� 0..09�@>@>OFF*� 0..1',
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-*1*.� ?[[ZXih�d[�Zck^gdcbZciVa�XdciVb^cVcih�dc�l^aYa^[Z�]ZVai]

-*1*.*-� IkZgk^Zl�d[�Zck^gdcbZciVa�XdciVb^cVcih

Bksfolkjbkq^i� `lkq^jfk^kqp�tbob� Fabkqfcfba� fk�qeb�Kloqe�^p�b^oiv�^p�qeb�

/75.p� &@>@>O*� /775',� Pfk`b�qe^q�qfjb*� `ljmlrkap�pr`e�^p�lod^kl`eilofkbp*�

jbq^ip�^ka� o^aflkr`ifabp�e^sb�_bbk�clrka�qeolrdelrq�kloqebok�b`lpvpqbjp*�

lcqbk�dbldo^mef`^iiv�afpq^kq�colj�qeb�pfqb�tebob�qebpb�`lkq^jfk^kqp�^ob�

molar`ba� &>J>M*�0..09�@>@>O�FF*�0..1',� J^kv�lod^kl`eilofkb�`ljmlrkap�^ob�

dil_^iiv�r_fnrfqlrp,� Fk�dbkbo^i*� qebv�^ob�sbov�mbopfpqbkq�^ka�^ob� ob`v`iba�^ka�

obafpqof_rqba�qeolrdelrq�qeb�dil_b�mofj^ofiv�qeolrde� ilkd+o^kdb�^qjlpmebof`�

qo^kpmloq,� Qebpb�`ljmlrkap�^ob� ifmlmefif`*� ob^afiv�qo^kpcbooba� rm�qeb�clla� `e^fk*�

^ka�tfii� _flj^dkfcv� fk� efdebo�qolmef`� ibsbip,

J^kv�lod^kl`eilofkb�`ljmlrkap�e^sb�_bbk� obpqof`qba�lo�_^kkba� fk�

@^k^a^�^ka�lqebo�kloqebok� `lrkqofbp�arb�ql�qebfo�mbopfpqbk`b*� _fl^``rjri^qflk*�

mlqbkqf^i� clo�ilkd+o^kdb�qo^kpmloq�^ka�^asbopb�bccb`qp,� Qebpb� fk`irab� fkarpqof^i�

`ebjf`^ip�^ka� _v+molar`qp�pr`e�^p�mliv`eilofk^qba� _fmebkvip� &M@?p'*�

mliv`eilofk^qba�af_bkwl+m+aflufkp� &aflufkp�lo�M@AAp'*� mliv`eilofk^qba�

af_bkwlcro^kp� &cro^kp�lo�M@ACp'�^ka� ebu^`eilol_bkwbkb� &E@?',� >�s^ofbqv�lc�

lod^kl`eilofkb�mbpqf`fabp�^ob�^ipl� fk`iraba8� ^iaofk*� afbiaofk*� bkaofk*� `eiloa^kb*�

ebmq^`eilo*� AAQ*� jf�obu*� ebu^`eilol`v`ilebu^kb� &E@E'*� ^ka�qlu^mebkb� &>J>M*�

0..0',� Jlpq�lc�qebpb�`ljmlrkap�e^sb�_bbk� _^kkba�colj�rpb�lo�molar`qflk� fk�

Kloqe�>jbof`^�pfk`b�qeb� /75.p*� eltbsbo*� arb�ql�qebfo�mbopfpqbk`b�^ka*� fk�qeb�

`^pb�lc�M@?p�qebfo�mobpbk`b� fk�lia� bnrfmjbkq*� qebv�^ob�pqfii�`fo`ri^qfkd� fk�qeb�

bksfolkjbkq,

/2

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



Fk�j^ofkb�b`lpvpqbjp*� moba^qlop�pr`e�^p�mli^o�_b^op� &Klopqolj�bq�^i,*

/776'*� _bird^�te^ibp� &Jrfo�bq�^i,*� /774'�^ka�pb^�lqqbop� &?^`lk�bq�^i,*� /776'�e^sb�

_bbk�peltk�ql�^``rjri^qb�pfdkfcf`^kqiv�bibs^qba� ibsbip�lc�qebpb�lod^kl`eilofkb�

`lkq^jfk^kqp�tef`e�`^k�s^ov�tfqe�qebfo�dbldo^mef`^i� il`^qflk�^ka�qebfo�cbbafkd�

e^_fqp,

?lqe�qboobpqof^i� ^ka�j^ofkb�^sf^k� pmb`fbp�e^sb�_bbk�peltk�ql�^``rjri^qb�

bibs^qba� ibsbip�lc�L@p,� Pb^_foap�qe^q�cbba� mofj^ofiv�_v�p`^sbkdfkd*� pr`e�^p�

dob^q�phr^p�^ka�di^r`lrp�^ka�dob^q�_i^`h+_^`hba�driip*� qbka�ql�^``rjri^qb�efde�

ibsbip�lc�^�krj_bo�lc�lod^kl`eilofkb�`lkq^jfk^kqp*� ^p�al�cfpe+b^qfkd�_foap�pr`e�

^p�hfqqft^hbp� &Ebkofhpbk�bq�^i,*� /7749� abJ^o`e�bq�^i,*� /7769�P^dborm�bq�^i,*

0...',� Fk�qeb�m^pq*� arb�ql�bibs^qba� ibsbip�lc�AAB*� _foap�lc�mobv�pr`e�^p�

mbobdofkb�c^i`lkp�^ka� _^ia�b^dibp�e^sb�prccboba� mlmri^qflk�ab`ifkbp� &?irp*

/774',

>klqebo�dolrm�lc�bksfolkjbkq^i�`lkq^jfk^kqp�qe^q�^ob�lc�`lk`bok� fk�

kloqebok�b`lpvpqbjp�^ob�jbq^ip,� Fk� `lkqo^pq�ql�qeb�lod^kl`eilofkbp*�jbq^ip�pr`e�

^p�jbo`rov*� `^ajfrj�^ka� ib^a� ^ob�k^qro^iiv�l``roofkd�bibjbkqp,� Qebpb�jbq^ip�

e^sb�kl�hkltk� _flildf`^i� crk`qflk�^ka� `^k� _b�qluf`� fk� pj^ii� nr^kqfqfbp,� Jbo`rov�

^ka� `^ajfrj�^ob�clrka�k^qro^iiv� fk� ol`hp�^ka� pbafjbkqp,� Eltbsbo*� erj^k�

^`qfsfqfbp�pr`e�^p�jfkfkd�^ka�pjbiqfkd*� ^ka� _rokfkd�t^pqb�^ka� clppfi� crbip*�

jl_fifwb�qebpb�jbq^ip�j^hfkd�qebj�^s^fi^_ib�ql�_b�q^hbk�rm�_v�ifsfkd�lod^kfpjp,�

Qebpb�jbq^ip�_fl^``rjri^qb*� ^ka� fk�pljb�`^pbp*� ^ob�mobpbkq� fk� kloqebok�

b`lpvpqbjp�^q�efde� ibsbip,� Dil_^i� ib^a�bjfppflkp�e^sb�ab`ob^pba� fk� ob`bkq�

vb^op*� i^odbiv�arb�ql�_^kp�lk� ib^aba�d^plifkb� fk�j^kv�`lrkqofbp*� eltbsbo*� pljb
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il`^i� plro`bp*� pr`e�^p�jfkbp�^ka� ib^a� pelq�rpba�clo�erkqfkd*� j^v�Fjm^`q�pljb�

il`^i�tfiaifcb�mlmri^qflkp� &bd,� Elccj^k�bq�^i,*� 0...',

Bibs^qba�jbo`rov�ibsbip�e^sb�_bbk�clrka� fk� ifsbo�^ka� hfakbvp�lc�j^ofkb�

j^jj^ip�pr`e�^p� ofkdba�pb^ip�^ka� _bird^�te^ibp�^`olpp�kloqebok�@^k^a^� &Jrfo�

bq�^i,*� /775',� Mfp`fslolrp�_foap�&`ljjlk� illkp�^ka�`ljjlk�jbod^kpbop'�colj�

b^pqbok�@^k^a^� &P`ebre^jjbo�bq�^i,*� /776'�^ka�moba^qlov�cobpet^qbo�cfpe� &bd,�

i^hb�qolrq*� kloqebok�mfhb'� fk�j^kv�kloqebok� i^hbp� &Jrfo�bq�^i,*� /775'�e^sb�^ipl�

_bbk�clrka�ql�^``rjri^qb�efde� ibsbip�lc�jbo`rov,

Bibs^qba� ibsbip�lc�`^ajfrj�e^sb�_bbk�clrka�`lkpfpqbkqiv�fk�rkdri^qb�

mlmri^qflkp�qeolrdelrq�Kloqe�>jbof`^� &P`^kilk�bq�^i,*� /7649� ?o^wfi�^ka�

Cbodrplk*� /7679�@oÅqb�bq�^i,*� /7679�D^j_bod�^ka�P`ebre^jjbo*� /7729� Bihfk�

^ka�?bqehb*� /7739� _^oqbo�^ka� K^dv*� 0...'*�^iqelrde� obdflk^i� ^ka�pmb`fbp�

afccbobk`bp�bufpq,� @lk`bkqo^qflkp� fk� `^of_lr� hfakbvp�^ob�^jlkd�qeb�efdebpq�

ob`loaba� fk�tfiaifcb� fk�Kloqe�>jbof`^� &Jrfo�bq�^i,*� /775',

Ib^a� rmq^hb�^ka� fkqluf`^qflk�e^p�_bbk�abjlkpqo^qba� fk�pbsbo^i� cobb+�

o^kdfkd�^sf^k�pmb`fbp� fk�@^k^a^� fk`irafkd�kloqebok�mfkq^fip*� pklt�dbbpb*

@^k^a^�dbbpb*� ^ka�`ljjlk� illkp� &A^lrpq�bq�^i,*� /7769�Qprgf�bq�^i,*�0..0',� Qeb�

plro`b�lc�ib^a� fk�qebpb�_foap�t^p�_bifbsba�ql� _b� fkdbpqflk�lc�pmbkq�ib^a� pelqp�lo�

lc�ib^a�cfpefkd� pfkhbop� o^qebo�qe^k�bumlprob�colj� ilkd+o^kdb�^qjlpmebof`�

abmlpfqflk,

>iqelrde� mlqbkqf^iiv�qluf`�lk� fqp�ltk�^q�efde� ibsbip*� pbibkfrj� fp�^ipl�

`lkpfaboba� fk�j^kv�`lkq^jfk^kq�jlkfqlofkd�^ka� obpb^o`e� moldo^jp�_b`^rpb� fq� fp�

bppbkqf^i� fk�j^kv�bkwvjbp�^ka� molqbfkp�^ka� `^k� obar`b�qeb�qluf`�bccb`qp�lc
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pljb�jbq^ip�pr`e�^p�jbo`rov�&Jrfo�bq�^i,*� /7759� Afbqw�bq�^i,*� /776',� Efde� ibsbip�

lc�pbibkfrj�^ob�lcqbk�clrka� fk�tfiaifcb�pmb`fbp�tfqe�bibs^qba� ibsbip�lc�jbo`rov*�

m^oqf`ri^oiv�j^ofkb�j^jj^ip�pr`e�^p�mli^o�_b^op�^ka� pb^ip*� ^ka�e^sb�^ipl�_bbk�

abjlkpqo^qba� fk�`ljjlk� illkp�^ka�`ljjlk�jbod^kpbop� &Afbqw�bq�^i,*� /7769�

P`ebre^jjbo�bq�^i,*� /776',� Qefp�bibjbkq� fp�qelrdeq�ql�cloj�qluf`lildf`^iiv� fkboq�

`ljmibubp�tfqe� fklod^kf`�jbo`rov�&P`ebre^jjbo�bq�^i,*� /776',

-*1*.*.*� JVgVbZiZgh�d[�]ZVai]� Cc�l^aYa^[Z

Cobb+ifsfkd�tfiaifcb�pmb`fbp�^ob�bumlpba�ql�^�s^ofbqv�lc�k^qro^iiv�l``roofkd�

pqobpplop�qeolrdelrq�qebfo�ifcbqfjb*�^ka� eb^iqev�^kfj^ip�e^sb�qeb�^_fifqv�ql�

obpmlka�ql�qebpb�pqobppbp�^ka�j^fkq^fk� eb^iqe�lo�eljblpq^pfp,� >ppbppjbkq�lc�

qeb�lsbo^ii� eb^iqe�lc�tfia�j^jj^ip�^ka� _foap� fp�lc�fkqbobpq�ql�j^kv�fksbpqfd^qlop�

^ka� �̂ krj_bo�lc�obsfbtp�lc�qeb�s^oflrp�jb^probjbkqp�^ka� fkaf`bp�rpba� fk�

tfiaifcb�eb^iqe�bs^ir^qflk�e^sb�_bbk� mr_ifpeba� &bd,� Hfohm^qof`h*� /76.9� Erlq*� /7669�

Co^kwj^kk�bq�^i,*� /773',� Pljb�lc�qeb�jb^probjbkqp�rpba�clo�^ppbppjbkq�lc�

lsbo^ii� eb^iqe�`^k�^ipl�^`q�^p�_flj^ohbop�lc�bumlprob�ql�bksfolkjbkq^i�

`lkq^jfk^kqp,

?flj^ohbop�lc�bumlprob�ql�bksfolkjbkq^i� `lkq^jfk^kqp�^ob�jb^probp�lc�

kloj^i�_flildf`^i� mol`bppbp*�lo�eb^iqe�m^o^jbqbop*� qe^q�^ob�^iqboba�tfqe�

bumlprob�ql�qeb�`lkq^jfk^kq�lc�fkqbobpq,� Pr`e�_flj^ohbop�e^sb�_bbk� fabkqfcfba�

^q�^ii� ibsbip�lc�_flildf`^i�lod^kfw^qflk*� colj�qeb�jlib`ri^o�ql�qeb�mlmri^qflk� ibsbi�

&Krddbq�bq�^i,*� /7709� abJ^o`e�bq�^i,*� /776',� ?flj^ohbop�`^k� _b�sbov�pmb`fcf`�clo�

bumlprob�ql�qeb�`lkq^jfk^kq�lc�`lk`bok� &bd,� bddpebii�qefkkfkd�colj�AAB�

bumlprob'�lo�`^k�_b�jlob�dbkbo^i�jb^probp�lc�fkafsfar^i�lo�mlmri^qflk�eb^iqe
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tef`e�j^v�^ipl�_b� Fkcirbk`ba� _v�c^`qlop�lqebo�qe^k�`lkq^jfk^kqp� &bd,� obar`ba�

krqofqflk^i� pqlobp*� obar`ba� obmolar`qfsb�pr``bpp*� ^iqboba� fjjrklildf`^i�

obpmlkpb',� Pljb�_flj^ohbop*� pr`e�^p�jfuba�crk`qflk�lufa^pb� obpmlkpb*� e^sb�

_bbk�tbii+pqrafba� fk�pljb�cobb+o^kdfkd�pmb`fbp� &abJ^o`e�bq�^i,*� /776'*� eltbsbo*�

fk�j^kv�`^pbp*� qebob�^ob�a^q^�d^mp�tfqe� obd^oa�ql�kloj^i� _flildf`^i� mol`bppbp� fk�

tfiaifcb,

Pljb�bu^jmibp�lc�_flj^ohbop�rpba� fk�pqrafbp�lc�bksfolkjbkq^i�

`lkq^jfk^kqp� fk`irab8� ^iqbo^qflkp� fk� fjjrkb� obpmlkpb� &_fl`ebjf`^i�lo�crk`qflk^i*�

fb,� ab`ob^pba� obpfpq^k`b�ql� fkcb`qflrp�afpb^pb'*�absbilmjbkq^i�^iqbo^qflkp*�

^iqbo^qflkp� fk�qevolfa�crk`qflk*� obmolar`qfsb� fjm^fojbkq*� dolpp�^ka�

efpqlm^qelildf`^i� ^iqbo^qflkp� fk�s^oflrp�lod^kp�lo�qfpprbp*� fjm^foba�doltqe*� ilpp�lc�

krqofqflk^i�pqlobp*� dbkbqf`�^iqbo^qflkp�^ka�jlib`ri^o�^ka� _fl`ebjf`^i�`e^kdbp�

pr`e�^p�bkwvjb� fkar`qflk*� ebm^qf`�mlomevof^�^ka�^iqbo^qflkp� fk�sfq^jfk�>�&obqfkli'�

eljblpq^pfp� &Erddbq�bq�^i,*� /7709� Clu*� /7719� abJ^o`e�bq�^i,*� /776',

J^kv�lc�qebpb�mlqbkqf^i� _flj^ohbop�^ob�^ipl� fkcirbk`ba� _v�lqebo�c^`qlop,

Clo�bu^jmib*� ^�sbov�`ljjlkiv�rpba�jb^prob�lc�qeb�lsbo^ii� eb^iqe�lc�^k�^kfj^i�

fp�^k�^ppbppjbkq�lc�krqofqflk^i� obpbosbp*� lo�_lav�`lkafqflk*� qeolrde�

jb^probjbkq�lc�molqbfk�lo�c^q�obpbosbp�lo�_lqe,� Fk�^aafqflk�ql�bumlprob�ql�

`lkq^jfk^kqp*� c^`qlop�qe^q�`^k�dob^qiv� fkcirbk`b�^k�^kfj^iñp�_lav�`lkafqflk�

fk`irab*� _rq�^ob�klq�ifjfqba�ql*� fkcb`qflrp� &sfo^i*� _^`qbof^i*� m^o^pfqf`'�^ka� klk+�

fkcb`qflrp�afpb^pbp*� clla�^s^fi^_fifqv*� ^db*� obmolar`qfsb�pq^qrp�^ka� pb^plk�

&Co^kwj^kk�bq�^i,*� /773',
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>�obsfbt�lc�qeb� ifqbo^qrob�e^p� fabkqfcfba�^�krj_bo�lc�pmb`fcf`�_flildf`^i�

bccb`qp�lc�bumlprob�ql�lod^kl`eilofkb�^ka�jbq^i� `lkq^jfk^kqp� fk�cobb+o^kdfkd�

tfiaifcb,� Qeb� obsfbt�fp�klq�bue^rpqfsb�_rq�cl`rpbp�mofj^ofiv�lk�qeb�jlob�

`ljjlkiv�obmloqba� bccb`qp�^q�qeb� fkafsfar^i�lo�mlmri^qflk� ibsbi�^ka�tfii� _b�

^aaobppba� _v�`lkq^jfk^kq�qvmb,� Pmb`fcf`�qeobpelia�qfpprb� ibsbip�clo�pljb�lc�

qebpb�_flildf`^i�bccb`qp�lc�bumlprob�ql�bksfolkjbkq^i�`lkq^jfk^kqp�^ob�

mobpbkqba� fk�@e^mqbo�4�Dbkbo^i� Afp`rppflk*�Pb`qflk�4,0,0,

-*1*.*/�Ndm^Xdad\^XVa�Z[[ZXih�d[�ZmedhjgZ�id�dg\VcdX]adg^cZh

Qeb�pmb`fcf`�jb`e^kfpjp�_v�tef`e�qeb�s^ofba� _flildf`^i� bccb`qp�lc�

bksfolkjbkq^i�bumlprob�ql�lod^kl`eilofkbp� &L@p'�l``ro�^ob� fk`ljmibqbiv�

rkabopqlla,� Pbsbo^i�bumbofjbkq^i� pqrafbp�e^sb�abjlkpqo^qba�qe^q�0*1*5*6+Q@AA�

&qeb�jlpq�mlqbkq�aflufk� `lkdbkbo'�`^k�bif`fq� �̂ krj_bo�lc�^`rqb�^ka� `eolkf`�qluf`�

obpmlkpbp� fk`irafkd� `^o`fkldbkf`*� qbo^qldbkf`*� obmolar`qfsb�^ka� fjjrkb�bccb`qp*�

^p�tbii� ^p�^�krj_bo�lc�_fl`ebjf`^i� ^iqbo^qflkp� &P^cb*� /77.',� ?^pba�lk�qebfo�

^_fifqv�ql�molar`b�pfjfi^o�qluf`�bccb`qp*�j^kv�L@�`ljmlrkap�^ob� ob`ldkfwba�^p�

_bfkd� ïaflufk+ifhbñ� &Tb_pqbo�^ka�@ljjlkbo*� /772',� J^kv�lc�qebpb�qluf`�bccb`qp�

^ob�qelrdeq�ql�_b�molar`ba�qeolrde�qeb�p^jb�`vqlmi^pjf`�^ovi� evaol`^o_lk� &>e'�

ob`bmqlo+_^pba�jb`e^kfpjp� &P^cb*� /77.9�Tb_pqbo�^ka�@ljjlkbo*� /772',

Pljb� obi^qba�`ljmlrkap�e^sb�lkiv�^�tb^h�^ccfkfqv�clo�qeb�>e� ob`bmqlo�_rq�^ob�

pqfii�qluf`lildf`^iiv� fjmloq^kq�_b`^rpb�qebv�^ob�clrka� ^q�obi^qfsbiv�efde� ibsbip� fk�

qeb�bksfolkjbkq�&Tb_pqbo�^ka�@ljjlkbo*� /772',

Fq� fp�^mm^obkq�qe^q�Q@AA�^ka� obi^qba� `ljmlrkap�^ob�`^m^_ib�lc�^iqbofkd� �̂

s^ofbqv�lc�_fl`ebjf`^i� mol`bppbp� obpriqfkd� fk�s^ofba�^`rqb�^ka� `eolkf`
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qluf`lildf`^i� bccb`qp� &Tb_pqbo�^ka�@ljjlkbo*� /772',� Alpb+obpmlkpb�pqrafbp�

e^sb�pelY>-k�qe^q�clo�j^kv�lc�qeb�qluf`�bccb`qp*� qeb�lkiv�afccbobk`b�_bqtbbk�qebpb�

`ljmlrkap� fp�qebfo�obi^qfsb�qluf`�mlqbk`v�&P^cb*� /77.',� Lkb�^mmol^`e�clo�

^ppbppfkd�qeb�mlqbkqf^i� e^w^oa�qe^q�^�jfuqrob�lc�aflufk�^ka�aflufk+ifhb�

`ljmlrkap�j^v�mlpb� fp�qeb�rpb�lc�0*1*5*6+Q@AA�qluf`�bnrfs^ibkqp�&Q@AA+�

QBNp'� &bd,�s^k�abk�?bod�bq�^i,*� /776',

Qeb�jlpq�`ljjlkiv�obmloqba�bccb`qp�tfii� _b�afp`rppba� fk�s^oflrp�`^qbdlofbp�

obi^qfkd�ql�qebfo�_flildf`^i�pvpqbjp,� Qebpb�`^qbdlofbp�^ob�klq�jrqr^iiv�bu`irpfsb�

^ka� `lkpfabo^_ib�lsboi^m�bufpqp� _bqtbbk�qeb�qvmbp�^ka� ifhbiv�jb`e^kfpjp�lc�

^`qflk�qe^q�molar`b�qebpb�bccb`qp,� Pbsbo^i� _fl`ebjf`^i�^iqbo^qflkp�e^sb�^ipl�

_bbk�^ppl`f^qba�tfqe�bumlprob�ql�L@p*� pr`e�^p�bkwvjb� fkar`qflk*�sfq^jfk�>�^ka�

qevolfa� elojlkb�^iqbo^qflkp�^ka�jlomelildf`^i�`e^kdbp� fk�qeb�qevolfa�di^ka*� _rq�

tfii� klq�_b� fk`iraba� fk�qefp� obsfbt,� Prjj^ofbp�lc�pljb�lc�qebpb�_fl`ebjf`^i�

bccb`qp� fk�cobb+o^kdfkd�tfiaifcb�e^sb�_bbk� ob`bkqiv�mr_ifpeba� &bd,� Olii^ka*�0...9�

Clu*�0../',

-*1*.*/*-� ?cYdXg^cZ�Y^hgjei^dc

Qeb�bkal`ofkb�pvpqbj�e^p�^�qobjbkalrp� fkcirbk`b�lk�^�s^ofbqv�lc�_flildf`^i�

mol`bppbp� fk`irafkd�dolsvce*� obmolar`qflk*� jbq^_lif`�mol`bppbp*� pbur^i�

^qqof_rqbp*� ^ka� _be^sflro�&?illa�^ka�Pqraaboq*� /777',� ?flildf`^i�lod^kp�^ka�

pvpqbjp� fkcirbk`ba� _v�elojlkbp*�tef`e�^ob�qerp�mlqbkqf^i� q^odbqp�clo�bkal`ofkb�

afpormqfkd� `lkq^jfk^kqp*� fk`irab8� buqbok^i�^ka� fkqbok^i�dbkfq^if^*� _o^fk*� phbibqlk*�

qevolfa*� ifsbo*� hfakbv*� ^ka� fjjrkb�pvpqbj� &@li_rok� bq�^i,*� /771',
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Fk�^� obsfbt�lc�Dob^q�I^hbp�pmb`fbp*� ^�krj_bo�lc�_flildf`^i� bccb`qp�tbob�

fabkqfcfba� fk`irafkd8� qevolfa� avpcrk`qflk� fk� _foap�^ka�cfpe9� ab`ob^pba�cboqfifqv�fk�

_foap*� cfpe�^ka�j^jj^ip9� dolpp�_foqe�abclojfqfbp�^ka�ab`ob^pba� e^q`efkd�

pr``bpp� fk� _foap*� cfpe*�^ka�qroqibp9� jbq^_lif`�^ka� _be^sflro^i� ^_kloj^ifqfbp� fk�

_foap9� abj^p`rifkfw^qflk�^ka� cbjfkfw^qflk�lc�j^ib�cfpe� ^ka� _foap�^ka�

abcbjfkfw^qflk�^ka� j^p`rifkfw^qflk�lc�cbj^ib�cfpe�^ka� _foap9� ^ka� `ljmoljfpba�

fjjrkb�pvpqbjp� fk� _foap�^ka�j^jj^ip� &@li_rok�^ka�Qe^vbo*� 0...',� Qeb� ifpq�lc�

pmb`fbp�^ccb`qba� fk`iraba� kfkb�^sf^k�pmb`fbp� &_^ia�b^dib*� _i^`h+`oltkba� kfdeq�

ebolk*�@^pmf^k�qbok*� `ljjlk�qbok*�alr_ib+`obpqba� `lojlo^kq*� Clopqboñp�qbok*�

eboofkd�drii*�lpmobv�^ka� ofkd+_fiiba�drii'*� qeobb�j^jj^if^k�pmb`fbp� &jfkh*�lqqbo*�

_bird^�te^ib'*� qtl�k^qfsb�pmb`fbp�lc�cfpebp� &i^hb�qolrq�^ka� p^rdbo'�^ka�lkb�

pmb`fbp�lc�obmqfib� &pk^mmfkd�qroqib',� Fq�t^p�abqbojfkba�qe^q�^ii�lc�qeb�

^_kloj^ifqfbp�clrka�`lria� _b�jbaf^qba� qeolrde�qeb�bkal`ofkb�pvpqbj� &@li_rok�

^ka�Qe^vbo*� 0...',

Bksfolkjbkq^i�bkal`ofkb�afpormqbop� e^sb�_bbk�abcfkba�^p�ì^kv�buldbklrp�

^dbkq�qe^q�`^rpbp�^asbopb�eb^iqe�bccb`qp� fk�^k� fkq^`q�lod^kfpj*�lo�fqp� moldbkv*�

`lkpbnrbkq�ql�`e^kdbp� fk�bkal`ofkb�crk`qflkî� &Dfiibp_v�^ka�W^`e^obtphf*� /776',�

J^kv�`ebjf`^ip�qe^q�^ob�clrka� fk�qeb�bksfolkjbkq�e^sb�_bbk� mi^`ba� rkabo�qeb�

_ol^a�`^qbdlov�lc�bkal`ofkb�afpormqbop*� fk`irafkd�lod^kl`eilofkb�`lkq^jfk^kqp*�

`roobkqiv�rpba� mbpqf`fabp�^ka�jbq^ip� &@li_rok�bq�^i,*� /7719�Drfiibqqb�bq�^i,*� /7739�

Do^v�bq�^i,*� /7769�Dfiibp_v�^ka�W^`e^obtphf*� /7769�@li_rok�^ka�Qe^vbo*� 0...',

Tefib�efde�alpbp�`^k� ib^a�ql�lsboq�qluf`�bkamlfkqp�pr`e�^p�ab^qe*� `^k`bo�

^ka�qbo^qldbkf`�bccb`qp� &@li_rok�^ka�Qe^vbo*�0...'*� ilt�alpbp�`^k� ib^a�ql

0/
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crk`qflk^i� ^iqbo^qflkp�lc�bkal`ofkb�lod^k�pvpqbjp� fk`irafkd�qeb�qevolfa�^ka�

roldbkfq^i� pvpqbjp� &Drfiibqqb�bq�^i,*� /7739� ?ofk_^rj*� /7739�Dfiibp_v�^ka�

W^`e^obtphf*� /776',

Qeb�mlqbkqf^i�bccb`qp�lc�bumlprob�ql�qebpb�`ljmlrkap*� m^oqf`ri^oiv�fk�

absbilmjbkq^iiv�pbkpfqfsb�bj_ovlp*� ^ob�qelrdeq�ql�_b�afsbopb*�jriqfpvpqbjf`*�

i^qbkq*� ^ka� mboj^kbkq�&@li_rok�bq�^i,*� /7719� Cov*� /773',

-*1*.*/*.� >ZkZadebZciVa�Z[[ZXih

Absbilmjbkq^i� bccb`qp�^ob�qelpb�qe^q�l``ro�arb�ql�^iqbo^qflkp� fk�doltqe�lo�

afccbobkqf^qflk�lc�^k�lod^kfpj� &?illa�^ka� Pqraaboq*� /777',� Qebob�^ob�^�krj_bo�

lc�bu^jmibp�lc�absbilmjbkq^i� bccb`qp�^qqof_rqba�ql�bksfolkjbkq^i�bumlprob�ql�

L@p,� J^kv�lc�qebpb�e^sb�_bbk�al`rjbkqba� fk�qeb�Dob^q�I^hbp� obdflk*�

m^oqf`ri^oiv� fk�`lilkf^i�cfpe+b^qfkd�_foap�tebob�absbilmjbkq^i� ^_kloj^ifqfbp�e^sb�

_bbk�pbbk� fk�kfkb�pmb`fbp� &Clu*� 0../',

>�`i^ppf`�bu^jmib�lc�absbilmjbkq^i�bccb`qp�t^p�afp`lsboba� fk�qeb� /75.p*�

tebk�^�pbofbp�lc�^klj^ifbp�pbbk� fk� `ef`hp�colj�^�s^ofbqv�lc�cfpe+b^qfkd�^sf^k�

pmb`fbp�t^p� fabkqfcfba�^ka� pr_pbnrbkqiv�k^jba� qeb�Dob^q�I^hbp�bj_ovl�

jloq^ifqv�^ka�babj^�pvkaoljb�&DIBJBAP'�&Dfi_boqplk�bq�^i,*� /77/',� Qeb�prfqb�

lc�ibpflkp�t^p�`e^o^`qbofwba� _v�^k�bibs^qba� fk`fabk`b�lc�bj_ovlkf`�^ka� `ef`h�

jloq^ifqv*� doltqe� obq^oa^qflk�^ka�s^oflrp�absbilmjbkq^i� ^_kloj^ifqfbp,�

Pmb`fcf`^iiv*� ibpflkp� fk`iraba8� _fii�abclojfqfbp*� `ir_�cbbq*�jfppfkd�bvbp*� `olppba�

_fiip*�abcb`qfsb�cb^qebofkd*� ^p�tbii�^p�pr_`rq^kblrp*� mbof`^oaf^i� ^ka� mbofqlkb^i�

babj^�^ka� ifsbo�bki^odbjbkq*� kb`olpfp�^ka� mlomevof^,� Qeb�l``roobk`b�lc�qebpb�

bccb`qp�t^p�pqolkdiv�^ppl`f^qba�tfqe�bumlprob�lc�qeb�`lilkfbp�ql�aflufk�^ka
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aflufk+ifhb�`ljmlrkap�bumobppba�^p�Q@AA+QBNp� &Dfi_boqplk�bq�^i,*� /77/�9� Clu*

0../',� Qebfo�fk`fabk`b*� ^ilkd�tfqe�qeb�abdobb�lc�bksfolkjbkq^i� `lkq^jfk^qflk*�

e^p�ab`ob^pba�ao^j^qf`^iiv�pfk`b�qeb� /75.p� &Dfi_boqplk�bq�^i,*� /77/*�Dfbpv�bq�^i,*�

/772',� Qebpb�qvmbp�lc�bccb`qp�e^sb�^ipl�_bbk� obmolar`ba� fk�bumbofjbkq^i�

pqrafbp�tfqe�bumlprob�ql�`lmi^k^o�M@?p� fk�lqebo�^sf^k� pmb`fbp�pr`e�^p�`ef`hbk*�

>jbof`^k� hbpqobi*� ^ka� `ljjlk�qbok� &Elccj^k�bq�^i,*� /776',

-*1*.*/*/� LZegdYjXi^kZ�Z[[ZXih

>iqelrde�lqebo�bksfolkjbkq^i� `lkq^jfk^kqp�e^sb�^ipl�_bbk� fjmif`^qba� ^p�

`^rpfkd� obmolar`qfsb�bccb`qp*�qelpb�arb�ql�bumlprob�ql�L@p�^ob�^jlkd�qeb�_bpq�

al`rjbkqba�^ka� rkabopqlla,� Obmolar`qfsb�bccb`qp� fk�tfiaifcb� fk�dbkbo^i�`^k�_b�

jbaf^qba�^q�j^kv�afccbobkq�mevpflildf`^i� ibsbip�_lqe� fk�^ariqp�^ka� fk�bj_ovlp�

&Cov*� /773',

Pmb`fcf`�bccb`qp�lk�^sf^k�bj_ovlp� obpriqfkd� fk� obar`ba� obmolar`qfsb�pr``bpp�

fk`irab�jloq^ifqv�lo�obar`ba� e^q`e^_fifqv�^ka�c^firob�lc�`ef`hp�ql�qeofsb,� Bccb`qp�lk�

^ariq�_foap� fk`irab�^`rqb�jloq^ifqv*� pr_+ibqe^i� pqobpp*� obar`ba�cboqfifqv*� bddpebii�

qefkkfkd*� prmmobppflk�lc�bdd�cloj^qflk*� ^ka� fjm^foba� fk`r_^qflk�^ka� `ef`h+�

ob^ofkd�_be^sflrop� &Cov*� /773',

>�tbii+hkltk�bu^jmib�lc�L@�`lkq^jfk^kqp�`^rpfkd� obmolar`qfsb�

fjm^fojbkq� fp�qeb�bddpebii� qefkkfkd�bccb`q�lc�AAB� fk� ^�s^ofbqv�lc�o^mqlo�^ka�

pb^_foa�pmb`fbp�tef`e� iba�ql�tfabpmob^a� mlmri^qflk�ab`ifkbp� fk�qeb� /73.p�^ka�

/74.p� fk� Kloqe�>jbof`^� &Iltb�^ka�Pqbkabii*� /77/9� ?ltboj^k�bq�^i,*� /7739� Cov*�

/7739�?irp�bq�^i,*� /7759� Clu*�0../',� Tfqe�qeb�ab`ifkb� fk�rpb�lc�AAQ� fk�qeb� /75.p*
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ibsbip�lc�AAQ�^ka� Fqp�jbq^_lifqbp� fk�qeb�bksfolkjbkq�ab`ifkba�^ka�j^kv*� _rq�klq�

^ii*� ^ccb`qba� mlmri^qflkp�e^sb� ob`lsboba�ao^j^qf`^iiv�&Alk^iaplk�bq�^i,*� /777',

Jlob� ob`bkq�pqrafbp�e^sb�^ipl�rk`lsboba� mlmri^qflkp�prccbofkd�colj�

fjm^foba� obmolar`qflk�^ppl`f^qba�Ytfqe�bumlprob�ql�^�s^ofbqv�lc�lod^kl`eilofkb�

`lkq^jfk^kqp,� S^oflrp�_foa� mlmri^qflkp� fk`irafkd�_^ia� b^dibp� fk�qeb�Dob^q�I^hbp�

obdflk� &Dfbpv�bq�^i,*� /7729� ?lYtboj^k�bq�^i,*� /7739� Alk^iaplk�bq�^i,*� /777'*� ibppbo�

_i^`h+_^`hba�driip� fk�Cfki^ka� &E^ofl�bq�^i,*� 0...'*�tlla�ar`hp� fk�>oh^kp^p�

tbqi^kap� &Tefqb�^ka�Pbdfk^h*� /772'*� alr_ib+`obpqba� `lojlo^kqp� fk�qeb�

Kbqeboi^kap� &Afohpbk�bq�^i,*� /773'*� ^ka�dob^q�_irb�ebolkp� fk�qeb�Pqo^fq�lc�Dblodf^*�

?ofqfpe�@lirj_f^� &Clu*�0../'�e^sb�_bbk�clrka�ql� e^sb�kbd^qfsb� obmolar`qfsb�

bccb`qp�lc�s^ovfkd�qvmbp�^ka�abdobbp�^ppl`f^qba�tfqe�bumlprob�ql�L@p*� mofj^ofiv�

M@?p�^ka-lo�M@AAp�^ka�M@ACp� fk�qeb�bksfolkjbkq,� Lsbo�qeb� i^pq�qtl�ab`^abp*�

cfbia�^ka� i^_lo^qlov�pqrafbp�e^sb�peltk�qeb�jb`e^kfpjp�lc�qluf`fqv�lc�L@�

`lkq^jfk^kqp�lk� obmolar`qflk� fk� _foap�ql�_b�nrfqb�afsbopb� &Cov*� /773',

Fk�j^jj^ip*� j^kv�Brolmb^k�lqqbo�mlmri^qflkp� fk�tbpqbok� Brolmb�e^sb�

peltk�ao^j^qf`�ab`ifkbp�^ka� bsbk�buqfom^qflk� fk� pljb�^ob^p,� L@p*�bpmb`f^iiv�

M@?p*� e^sb�_bbk� fjmif`^qba� fk� _lqe�qeb�lofdfk^i�ab`ifkbp�^ka� mllo�pr``bpp� fk�

obmlmri^qfkd�qebpb�e^_fq^qp,� Ob`bkqiv*� M@?� ibsbip�e^sb�_bbk�jlkfqloba� fk�qeb�

obj^fkfkd�mlmri^qflkp�_v�^k^ivpfkd�cb`^i� p^jmibp� fk�mlmri^qba�^ob^p�^ka�^ob�pqfii�

clrka�ql� _b� obi^qfsbiv�bibs^qba� fk� pljb�lc�qebpb�^ob^p� &J^plk�^ka� J^`Alk^ia*�

/771^*� /771_*� /7729� Iblk^oap�bq�^i,*� /775',

Kbd^qfsb� obmolar`qfsb�bccb`qp�e^sb�_bbk� pbbk� fk�_bird^�te^ibp�qe^q�^ob�

bumlpba�ql�^�s^ofbqv�lc�bksfolkjbkq^i�`lkq^jfk^kqp� fk�qeb�Pq,� I^tobk`b�Ofsbo
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pvpqbj,� Qebpb�bccb`qp�s^ov�colj�^�efde� fk`fabk`b�lc�j^jj^ov�qrjlop� fk�

pbur^iiv�j^qrob�cbj^ibp�ql� obar`ba� molar`qfsfqv� fk� liabo�cbj^ibp�`ljm^oba�ql�

pfjfi^oiv�^dba�te^ibp� fk� ibpp+`lkq^jfk^qba�^ob^p� &?~i^ka�bq�^i,*� /771',

-*1*.*/*0� Cbbjcdad\^XVa�Z[[ZXih

Qeb� fjjrkb�pvpqbj�pbbjp�ql�_b�^�m^oqf`ri^oiv�pbkpfqfsb�q^odbq�ql�bumlprob�

ql�lod^kl`eilofkb�`lkq^jfk^kqp�pr`e�^p�M@?p*� M@AAp�^ka� M@ACp�&Jrfo�bq�^i,*�

/775',� Bsfabk`b�colj�_lqe�bumbofjbkq^i� ^ka�cfbia� pqrafbp�e^sb�peltk�

fjjrklqluf`�bccb`qp�lc�qebpb�`ljmlrkap� fk� ^�s^ofbqv�lc�^sf^k�^ka�j^jj^if^k�

pmb`fbp,

Obsfbtp�lc�qeb� ifqbo^qrob�e^sb�peltk�qe^q�dbkbo^ifw^qflk�lc�qeb� fjjrklqluf`�

bccb`qp�lc�M@?p� fk� qevjrp*� pmibbk�^ka� ivjme�klabp�`^kklq�_b�j^ab�^`olpp�

pmb`fbp�^ka�qebobclob�qeb�cliiltfkd�m^o^do^mep�abp`of_b�pqrafbp�`lkar`qba� fk�

s^oflrp�pmb`fbp,

Fk�bumbofjbkq^i� ^kfj^ip*� M@?p�e^sb�_bbk�peltk�ql�^ccb`q�_lqe� erjlo^i�

^ka�`bii+jbaf^qba� fjjrkb�pvpqbjp�^p�tbii� ^p�qeb�crk`qflk�lc�qeb�jlklkr`ib^o�

me^dl`vqf`�ifkb^db�lc�`biip� &Hfohsifbq*� /7729�Qovmelk^p*� /773',� >iqelrde�qebpb�

bccb`qp�^mmb^o�_flildf`^iiv�obibs^kq*� _b`^rpb�lc�obarka^k`v�^ka� fjjrklildf`^i�

obpbosb*�jb^pro^_ib�`e^kdbp� fk� fjjrkb�crk`qflk�tfii� klq�kb`bpp^ofiv�obpriq� fk� ^k�

fk`ob^pba�prp`bmqf_fifqv�ql�afpb^pb� fk�^k�lod^kfpj� &Hfohsifbq*� /772',

S^oflrp�pqrafbp� fk�_foap�e^sb�peltk� _lqe� W[� cWc\�^ka� W[� cWa_\�fjjrkb�

bccb`qp,� Prmmobppflk�lc�Q+`bii+jbaf^qba� fjjrkfqv�^ka�qevjf`�^qolmev� fk� eboofkd�

drii�^ka�@^pmf^k�qbok�`ef`hp� fk� qeb�Dob^q�I^hbp�prosbvba�colj� /770+0...� t^p�

clrka�ql�_b�^ppl`f^qba�tfqe�qeb� ibsbi�lc�W[�\c\�bumlprob�ql�M@?p�&RPAEEP*
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0...9� Clu*� 0../',� >�ob`bkq�pqrav�lk� _i^`h�drfiibjlq�`ef`hp� fk� ^�M@?�

`lkq^jfk^qba�cgloa� fk�I^_o^alo�abjlkpqo^qba� kl�^iqbo^qflkp� fk�qevolfa�crk`qflk*�

_rq�pbsbob�prmmobppflk�lc�Q+`bii�jbaf^qba� fjjrkb� obpmlkpb�^ka�^k� fk`ob^pb� fk�

dlk^a^i� ^_kloj^ifqfbp� obi^qba�ql�M@?�bumlprob�&Hbiiv�bq�^i,*� 0...9�Do^pj^k�bq�

^i,*� 0...',� Bumbofjbkq^i�pqrafbp� fk�s^oflrp�^sf^k�pmb`fbp�e^sb�abjlkpqo^qba�

pmibkf`�^qolmev*� ^qolmev�lc�ivjmelfa� qfpprbp*� qevjf`� fkslirqflk�^ka� babj^�^ka�

fk`ob^pba�prp`bmqf_fifqv�lc�ar`hifkdp�ql�ebm^qfqfp�sforp�tfqe�bumlprob�ql�s^ovfkd�

jfuqrobp�lc�M@?p�&RPAEEP*�0...',� >klqebo�ob`bkq�bumbofjbkq^i�pqrav�fk�

>jbof`^k� hbpqobip�peltba� pljbte^q�`lkcif`qfkd� obpriqp� _bqtbbk�qeb�pbubp,

>ariq�cbj^ibp�bumlpba�ql�^�`ljjbo`f^i�jfuqrob�lc�M@?p� fk�qeb�afbq�e^a� �̂

pfdkfcf`^kqiv�efdebo�^kqf_lav�obpmlkpb�qe^k�`lkqoli� _foap�tefib�^ariq�j^ibp�e^a�

pfdkfcf`^kqiv�prmmobppba�^kqf_lav�molar`qflk� &Pjfqp�^ka� ?loqlilqqf*� 0../',

P^dborm�bq�^i,� &0...'�jb^proba�L@�`lkq^jfk^kqp�^ka� fkqbpqfk^i� ebijfkqe�

m^o^pfqf`� fkcb`qflk� fk�di^r`lrp�driip� fk�Klot^v,� Qebv�clrka�^�mlpfqfsb�`loobi^qflk�

_bqtbbk�qbk�lc�/2�lod^kl`eilofkb�`lkq^jfk^kqp�jb^proba*� fk`irafkd�M@?p*� ^ka�

fkqbpqfk^i� kbj^qlab� fkqbkpfqv*� qeb�jlpq�mobs^ibkq�^ka�sforibkq�dolrm�lc�fkqbpqfk^i�

m^o^pfqbp� fk�qebpb�_foap,�Qeb�^rqelop�`lk`baba�qe^q�`loobi^qfsb�pqrafbp�pr`e�^p�

qefp�lkb�`^kklq�`lkcfoj� `^rp^i� obi^qflkpefmp*� eltbsbo*� qebv�pmb`ri^qba�qeb�

^ppl`f^qflk�j^v�_b� obi^qba�ql� fjjrklprmmobppflk� ib^afkd�ql�^k� fk`ob^pba�

prp`bmqf_fifqv�ql�m^o^pfqf`� fkcb`qflkp,

Bumbofjbkq^iiv*� pbsbo^i� pqrafbp�e^sb�peltk�qe^q�e^o_lro�pb^ip�cba�cfpe�

efdeiv�`lkq^jfk^qba�tfqe�L@p�e^a� fjm^foba� fjjrkb�crk`qflkp�`ljm^oba�ql�

qelpb�cba� ibpp�`lkq^jfk^qba�cfpe� &?bokelcq�bq�^i,*�0...',� Afccbobk`bp� fk� fjjrkb
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crk`qflkp� fk`iraba8� fjm^foba� k^qro^i� hfiibo�`bii�^`qfsfqv*� W[� cWa_\�Q+`bii� crk`qflk*�

^kqfdbk+pmb`fcf`� W[�cWa_\� ivjmel`vqb�molifcbo^qfsb�obpmlkpbp*� ^ka� W[�cWc\�abi^vba+�

qvmb�evmbopbkpfqfsfqv�^ka�^kqf_lav�obpmlkpbp�ql�ls^i_rjfk� &?bokelcq�bq�^i,*

0...',� Olpp�bq�^i,� &/774'�clrka�pfdkfcf`^kq�pb^plk^i�s^of^qflk� fk�k^qro^i� hfiibo�`bii�

^`qfsfqv�fk�_lqe�`lkqoli� ^ka�bumlpba�dolrmp�lc�pb^ip,� Bumlpba�pb^ip�e^a�

pfdkfcf`^kqiv�efdebo�ibsbip�lc�>e+ob`bmqlo�_fkafkd�`lkq^jfk^kq�_roabkp*� ^p�

jb^proba�_v�Q@AA+QBN� ibsbip*� qe^k�afa� `lkqoli�^kfj^ip�cba� ibpp�`lkq^jfk^qba�

cfpe,� Qeb�^rqelop�`^rqflkba�qe^q*� ^iqelrde�qebob�t^p�^�pfdkfcf`^kq�`loobi^qflk�

_bqtbbk�Q@AA+QBN� ibsbip�^ka� fjjrklprmmobppflk*� qebob�j^v�^ipl�e^sb�_bbk�

^k� fjjrklqluf`�`lkqof_rqflk�colj�klk�>e+ob`bmqlo�_fkafkd�`i^ppbp�lc�`ebjf`^ip�

qe^q�tbob�klq�jb^proba� fk�qebfo�pqrav�&Olpp�bq�^i,*� /773*� /774',

Fk�^�pqrav�lc�e^o_lro�mlomlfpbp�clrka�ab^a� fk� Rkfqba� Hfkdalj�t^qbop*�

Gbmplk�bq�^i,� &/777'�clrka�qe^q�^kfj^ip�qe^q�afba� arb�ql� fkcb`qflrp�afpb^pbp�

&k;11'�&mofj^ofiv�mkbrjlkf^p�arb�ql� m^o^pfqf`�lo�m^o^pfqf`�^ka� _^`qbof^i�

fkcb`qflkp'�e^a� pfdkfcf`^kqiv�efdebo�ibsbip�lc�M@?p� fk� _ir__bo�&03�`lkdbkbop'�qe^k�

eb^iqev�^kfj^ip�telpb�ab^qep�tbob�^qqof_rqba�ql�mevpf`^i� qo^rj^�&k;12',� Qebpb�

obpriqp�tbob�klq�`lkclrkaba� _v�lqebo�jb^proba�s^of^_ibp� fk`irafkd�^db*� pbu�^ka�

krqofqflk^i�pq^qrp,� >�pfjfi^o�b^oifbo�pqrav�`lkar`qba� fk�qeb�p^jb�^ob^�afa� klq�cfka�

�̂pfdkfcf`^kq�^ppl`f^qflk�_bqtbbk� fkcb`qflrp�afpb^pb�jloq^ifqv�^ka�M@?� ibsbip�

&Hrfhbk�bq�^i,*� /772',� Gbmplk�bq�^i,� &/777'�^qqof_rqb�qeb�afccbobkq�cfkafkdp� fk�qeb�

mobsflrp�pqrav�ql�^�pj^iibo�p^jmib�pfwb� &k;26'*�^ka�qebobclob*� ibpp�pq^qfpqf`^i�

mltbo�ql�abqb`q�^�afccbobk`b�_bqtbbk�qeb�qtl�dolrmp,� Croqebojlob*� qeb�b^oifbo�

pqrav�^ipl� fk`iraba�^� i^odb�mbo`bkq^db�lc�ab`ljmlpba� mlomlfpb�`^o`^ppbp
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tef`e�j^v�e^sb� obar`ba�qeb� obif^_fifqv�lc�qeb�M@?� obpriqp*�tebob^p�lkiv�cobpeiv�

ab^a�lo�pifdeqiv�ab`ljmlpba�`^o`^ppbp�tbob� fk`iraba� fk�qeb� i^qbo�pqrav�&Gbmplk�

bq�^i,*� /777',

FdD� ibsbip�jb^proba� fk� mli^o�_b^op� fk�Ps^i_^oa*� Klot^v*�tbob�kbd^qfsbiv�

`loobi^qba�tfqe� M@?�^ka�ebu^`eilol_bkwbkb� ibsbip� fk� mi^pj^� &?bokelcq�bq�^i,*�

0...',� @lk`bkqo^qflkp�lc�L@p*� fk� m^oqf`ri^o�M@?p*�tbob�clrka� fk�qeb�Ps^i_^oa�

mli^o�_b^op� fk�qeb�p^jb�loabo�lc�j^dkfqrab�^p�qelpb�clrka�ql�molar`b�

fjjrklqluf`�bccb`qp�lo�obar`ba� fjjrkb� obpmlkpb�^ka� obpfpq^k`b�ql� fkcb`qflk� fk�

pqrafbp�tfqe�bumbofjbkq^i�^kfj^ip,� Fq�fp�qelrdeq�qe^q�^o`qf`�j^jj^ip�pr`e�^p�

mli^o�_b^op�j^v�_b�jlob�prp`bmqf_ib�ql� ilt�ibsbip�lc�L@�`lkq^jfk^kqp*�

m^oqf`ri^oiv�arofkd� mboflap�lc�c^pqfkd�lo�pq^os^qflk�tebk� ifmfa�abmlpfqp�`lkq^fkfkd�

qeb�`lkq^jfk^kqp�^ob�jl_fifwba� &Jrfo�bq�^i,*� /7759� Mlifp`erh�bq�^i,*�0..0',

I^ka�j^jj^ip�qll�e^sb�peltk� fjjrklqluf`�bccb`qp�colj�bumlprob�ql�

L@p,� >k�bumbofjbkq^i�pqrav� fk� o^k`eba�jfkh�cba�^�afbq�_^pba�lk�cfpe�`^mqroba�

altkpqob^j�colj�^�_ib^`eba� ho^cq�mrim�jfii� peltba� kl�abqofjbkq^i�bccb`qp�lk� �̂

_ol^a� o^kdb�lc�m^qelildf`^i*� _fl`ebjf`^i*� ebj^qlildf`^i*� _be^sflro^i�lo�

obmolar`qfsb�s^of^_ibp� &Pjfqp�bq�^i,*� /773',� Qebob�t^p*� eltbsbo*� �̂pfdkfcf`^kqiv�

prmmobppba�abi^vba� qvmb�evmbopbkpfqfsfqv�fjjrkb� obpmlkpb� fk�qeb�bumlpba�

^kfj^ip�&Pjfqp�bq�^i,*� /774',

Fjjrklqluf`�bccb`qp�lc�M@?p�^ka�lqebo�`lkq^jfk^kqp*� fk� pljb�`^pbp*� ^ob�

qelrdeq�ql�_b�^ppl`f^qba�tfqe�afpqro_^k`bp�^q�qeb�mlmri^qflk� ibsbi,� Qeb�

fjm^fojbkq�lc�fjjrkb�crk`qflk�^ppl`f^qba�tfqe�bumlprob�ql�bksfolkjbkq^i�

`lkq^jfk^kqp�j^v�e^sb�_bbk�^�`lkqof_rqfkd�c^`qlo�fk�qeb� /765+/77/� jlo_fiifsforp
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bmfwllqf`p� fk� mlmri^qflkp�lc�e^o_lro�pb^ip*�dobv�pb^ip�^ka� pqofmba�alimefkp� fk�

Brolmb� &Jrfo�bq�^i,*� /7759� Clu*�0../',� Arofkd�qeb� /766+7�pb^i�bmfwllqf`*� kb^oiv�

/6*...�e^o_lro�pb^ip�afba� fk�qeb�Kloqe*� Fofpe�^ka� ?^iqf`�Pb^p,� M^oqf`ri^oiv�efde�

ibsbip�lc�jloq^ifqv�l``rooba� fk�jlob�mliirqba�^ob^p,

Fk�prjj^ov*� krjbolrp�^ppl`f^qflkp�e^sb�_bbk�clrka� _bqtbbk�

fjjrklildf`^i�jb^probp�^ka�bksfolkjbkq^iiv�obibs^kq�L@�`lk`bkqo^qflkp� fk�

s^oflrp�cobb+ifsfkd�^sf^k�^ka�j^jj^if^k�pmb`fbp,� Eltbsbo*� fq� fp�rk`ib^o�^q�

mobpbkq�tebqebo�qebpb�^ppl`f^qflkp�j^v�_b�`lkqof_rqfkd�ql�mlmri^qflk� ibsbi�

bccb`qp� fk�tfiaifcb�pmb`fbp,

-*1*.*/*1�HZjgdad\^XVa�Z[[ZXih

Bumbofjbkq^i�pqrafbp�tfqe�^sf^k�^ka� j^jj^if^k�tfiaifcb� e^sb�abjlkpqo^qba�

^�s^ofbqv�lc�bccb`qp�tfqe�bumlprob�ql�M@?p�qe^q�j^v�_b� obi^qba�ql�kbrolildf`^i�

fjm^fojbkq,� Qebpb� fk`irab8� ^iqbo^qflkp� fk�`bkqo^i� kboslrp�pvpqbj�

kbrolqo^kpjfqqbo�ibsbip*� obq^oaba� ib^okfkd*� fk`ob^pba�^`qfsfqv*� ^ka�_be^sflro^i�

`e^kdbp� &RPAEEP*�0...',

Bumlprob�ql�aflufk�^ka�aflufk+ifhb�`ljmlrkap�e^p�_bbk�abjlkpqo^qba�ql�

e^sb�^k�bccb`q�lk� kbrolildf`^i�absbilmjbkq�fk�s^oflrp�^sf^k� pmb`fbp,� Qeb�

_o^fkp�lc�dob^q�_irb�ebolk� &Ebkpebi� bq�^i,*� /773'*� alr_ib+`obpqba� `lojlo^kqp*� ^ka�

b^dibp�e^sb�_bbk�peltk�ql�e^sb�dolpp�`bob_o^i� ^pvjjbqov�tef`e�`loobi^qba�

tfqe� ibsbip�lc�Q@AA�^ka�Q@AA+QBNp� fk�pf_ifkd�bddp� &Ebkpebi*� /776',� Pfjfi^o�

`e^kdbp�tbob�klq�pbbk� fk�rk`lkq^jfk^qba� obcbobk`b�ebolk�^ka�`lojlo^kq�

`lilkfbp,�Qebpb�`e^kdbp�tbob�^ipl�pbbk�bumbofjbkq^iiv�fk� `ef`hbkp�bumlpba�ql�

s^ovfkd�abdobbp�lc�Q@AA� fk�lsl,� >ii� clro�pmb`fbp� obsfbtba� _v�Ebkpebi� &/776'
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e^sb�peltk�pfjfi^o�jb^pro^_ib� kbrolildf`^i�bccb`qp� fk� pmfqb�lc�qeb�afccbobk`bp� fk�

`lkq^jfk^kq�jfuqrobp�ql�tef`e�qebv�tbob�bumlpba,

-*1*.*0� Ndm^Xdad\^XVa�Z[[ZXih�d[�ZmedhjgZ�id�bZiVah

Qeb�qluf`lildf`^i�bccb`qp�lc�bumlprob�ql�jbq^ip�s^ov�tfqe�qeb�jbq^i*� pmb`fbp*�

jbq^_lifpj�lo�_flqo^kpcloj^qflk*� ^ka� o^qbp�lc�bifjfk^qflk� &Afbqw�bq�^i,*� /775',

Clo�j^kv�jbq^ip*� qluf`fqv� fp� obar`ba� _v�qeb�cloj^qflk�lc�fkboq�`ljmibubp,�

Clo�bu^jmib*� qeb�`vqlmi^pjf`�molqbfk�jbq^iilqeflkbfk� &JQ'*� fp� fkar`ba� _v*� ^ka�

_fkap�tfqe*�`^ajfrj*�clojfkd�_flildf`^iiv� fkboq�@a+JQ�`ljmibubp�tfqefk�qfpprbp�

&Dlvbo*� /773',� Pfjfi^oiv*�pbibkfrj� fp�qelrdeq�ql� obar`b�qeb�qluf`fqv�lc�jbo`rov�_v�

clojfkd� fkboq�`ljmibubp�&jbo`rof`�pbibkfab'�qe^q�^ob�pqloba� fk�qeb� ifsbo�&Afbqw�bq�

^i,*� /775',� J^ofkb�j^jj^ip�^mmb^o�ql�_b�qlibo^kq�ql�efde� ebm^qf`�`lk`bkqo^qflkp�

lc�jbo`rov*�tebob�qefp�jbq^i� fp� _lrka�tfqe� pbibkfrj� &I^t*� /7749�T^dbj^kk�bq�

^i,*� 0...',� A~j~qevi^qflk� fp�^ipl�^k� fjmloq^kq�`ljmlkbkq�lc�abqlufcf`^qflk�clo�

jbo`rov�&Qeljmplk*� /7749� Afbqw�bq�^i,*� /775',� Qeb�lod^kf`�cloj�lc�jbo`rov�

&JbEd'� fp� ifmlmefif`�^ka�qebobclob�jlob�_flildf`^iiv�^`qfsb*�j^hfkd� fq�jlob�qluf`�

qe^k� fklod^kf`�clojp,

Pmb`fcf`�qluf`�bccb`qp�^ppl`f^qba�tfqe� fkafsfar^i�jbq^ip�^p�tbii� ^p�qeb�

_bkbcf`f^i� bccb`q�lc�pbibkfrj�lk�jbo`rov�qluf`fqv�^ob�afp`rppba� fk�qeb�cliiltfkd�

pr_+pb`qflkp,

-*1*.*0*-� =VYb^jb

Pvpqbjp� obmloqba� ql�_b�^ccb`qba� _v�efde� ibsbip�lc�`^ajfrj� fk�^kfj^ip�^ka�

erj^kp� fk`irab� obk^i*� obmolar`qfsb*� fjjrkb*� kboslrp*� ebj^qlmlbqf`*�

`^oafls^p`ri^o*� ebm^qf`*� ^ka� phbibq^i�pvpqbjp� &Jrfo�bq�^i,*� /7759� RPAEEP*
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/777',� Qeb�mofj^ov�q^odbq�lc�`eolkf`�`^ajfrj�qluf`fqv�fk�j^jj^ip�^ka� _foap� fp�

qeb�hfakbv�&P`ebre^jjbo*� /7659�>iabk�^ka� Cofqe*� /77/9� RPAEEP*� /777'*�^ka�

qeb�b^oifbpq� ifdeq�jf`olp`lmf`�`e^kdb� fk�qefp�lod^k� fp�qr_ri^o�kb`olpfp� &>iabk�^ka�

Cofqe*� /77/',� Eltbsbo*� pqrafbp�al`rjbkqfkd�_flildf`^i�bccb`qp�^ppl`f^qba�tfqe�

efde� `^ajfrj�`lk`bkqo^qflkp� fk�qfpprbp� fk�tfiaifcb�mlmri^qflkp�^ob� o^ob,

@^ajfrj�`lk`bkqo^qflkp� fk� eb^iqev�tfia� _foap�s^ov�tfabiv�^jlkd�pmb`fbp�

^ka�^jlkd�mlmri^qflkp�tfqefk�pmb`fbp,� Fk�prmmlpbaiv�rkmliirqba�^ob^p*�

`^ajfrj�`lk`bkqo^qflkp�^ob�`lkpfpqbkqiv�pbsbo^i� loabop�lc�j^dkfqrab�efdebo�fk�

mbi^df`�pb^_foap�qe^k� fk�qboobpqof^i� _foap� &Crokbpp*� /774',� I^ofplk�bq�^i,� &0...'�

clrka� jf`olp`lmf`�obk^i� ibpflkp�^ka� obar`ba�`lk`bkqo^qflkp�lc�phbibq^i�`^i`frj�

fk�tefqb+q^fiba� mq^ojfd^k�tfqe� obk^i� `^ajfrj� ibsbip�<� /..� md-d�tbq�tbfdeq�&tt'�

p^jmiba� fk�qeb�@lilo^al�lob+_biq�obdflk*� ^k�^ob^�tfqe�efde� `lk`bkqo^qflkp�lc�

qo^`b�jbq^ip� fk`irafkd�`^ajfrj,� Fk�^�pqrav�lc�`ljjlk�bfabop�^ka� hfkd�bfabop� fk�

qeb�@^k^af^k�>o`qf`*� `lk`bkqo^qflkp�lc�`^ajfrj� fk� hfkd�bfabop�colj�lkb� il`^qflk�

tbob�^jlkd�qeb�efdebpq�ob`loaba� fk�bfabo�ar`hp� &rm�ql�010,3�md-d�aov�tbfdeq� fk�

hfakbv*�^mmolufj^qbiv�36�md-d�tt'� &T^vi^ka�bq�^i,*�0../�',� Pb`qflkp�lc�hfakbvp*�

ifsbo*�ls^ofbp*� qbpqbp�^ka�pmibbkp�colj�^�pr_p^jmib�lc�_foap�tbob�bu^jfkba�

efpqlildf`^iiv�^ka�^ii�qfpprbp�tbob�`lkpfaboba�ql� _b�kloj^i� lo�e^a� ibpflkp�qe^q�

tbob�cbiq�ql�_b�sbov�jfia�lo�jfia� ^ka�tbob�klq�^ppl`f^qba�tfqe� `^ajfrj�

`lk`bkqo^qflkp,

Fk�^� obsfbt�lc�`^ajfrj�qluf`fqv� fk� pj^ii�j^jj^ip*�@llhb�^ka�Glekplk�

&/774'�`fqba�lkiv�lkb�cfbia�pqrav�qe^q�abjlkpqo^qba�bccb`qp�arb�ql�`^ajfrj�

bumlprob,� Qe^q�pqrav�&Erkqbo�bq�^i,*� /762'�clrka� riqo^pqor`qro^i� obk^i�^ka� ebm^qf`
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ibpflkp�qe^q�tbob�^ppl`f^qba�tfqe� efde� `^ajfrj� ibsbip� fk�`ljjlk�peobtp,� Fk�

pmfqb�lc�qebpb� ibpflkp*� qeb�peobtp�^mmb^oba�ql�_b� fk�dlla� `lkafqflk�^ka� kl�

bsfabk`b�lc�`ifkf`^i� obk^i�avpcrk`qflk�t^p�clrka�lk�rofkb�^k^ivpfp,

>iqelrde� i^odb�j^jj^ip�pr`e�^p�rkdri^qbp�^ka� pb^ip� e^sb�_bbk�peltk�ql�

e^sb�pljb�lc�qeb�efdebpq�ibsbip�lc�`^ajfrj� ob`loaba� fk�tfiaifcb� &Jrfo�bq�^i,*

/775'*� cfbia+_^pba�bsfabk`b�clo�_flildf`^i� bccb`qp� obi^qba�ql�efde� `^ajfrj� ibsbip�

fp� i^`hfkd� &@>@>OFF*�0..1',� Eltbsbo*� cbt�pqrafbp�e^sb� fksbpqfd^qba� mlqbkqf^i�

_flildf`^i�bccb`qp� fk�qebpb�pmb`fbp� &bd,� Plkkb+E^kpbk�bq�^i,*� 0...',

-*1*.*0*.� GZgXjgn

Jbo`rov� fp�clrka� fk�^�s^ofbqv�lc�fklod^kf`�^ka�lod^kf`�clojp�tfqe�s^ovfkd�

abdobbp�lc�_flildf`^i� qluf`fqv�&Qeljmplk*� /774',� Jbqevijbo`rov�&JbEd'� fp�qeb�

jlpq�pq^_ib*� _fl^s^fi^_ib�^ka�qluf`�cloj�lc�jbo`rov,

Jbqevijbo`rov�e^p�_bbk�^ppl`f^qba�tfqe�kbrolildf`^i� fjm^fojbkq9�

obmolar`qfsb�bccb`qp�pr`e�^p� fk`ob^pba�b^oiv�bj_ovlkf`�jloq^ifqv�^ka� fk`ob^pba�

krj_bo�lc�rkcboqfifwba�bddp9� ^ka�tbfdeq�ilpp� fk�_foap�^q�obi^qfsbiv�ilt�afbq^ov�

`lk`bkqo^qflkp� &P`ebre^jjbo*� /7659�Qeljmplk*� /774',� J^ohba� pmb`fbp�

afccbobk`bp� fk�jbo`rov�ibsbip�e^sb�_bbk�clrka*�tfqe� mbi^df`�pb^_foap�

^``rjri^qfkd�m^oqf`ri^oiv�efde� ibsbip�`ljm^oba�ql�lqebo�^sf^k� pmb`fbp,� Qeb�

qluf`lildf`^i� pfdkfcf`^k`b�lc�jbo`rov� fk�pb^_foap� fp�afccf`riq�ql�^ppbpp� &Qeljmplk*�

/774',� Fk�j^jj^ip*�jbqevijbo`rov� fp�mofj^ofiv�^� kbrolqlufk� _rq�e^p�^ipl�_bbk�

peltk�ql� fkqbocbob�tfqe�pmboj^qldbkbpfp,� Absbilmfkd�cbqrpbp�^ka�kropfkd�

lccpmofkd�^ob�m^oqf`ri^oiv�prp`bmqf_ib�ql�qeb�kbrolildf`^i� bccb`qp�lc�JbEd� &Afbqw�bq�

^i,*� /775',
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Cfbia� pqrafbp�lc�cobb+o^kdfkd�_foap�e^sb�peltk�^ppl`f^qflkp�_bqtbbk�efde�

ibsbip�lc�jbo`rov�^ka�s^oflrp�eb^iqe� m^o^jbqbop*� fk`irafkd�_lav�`lkafqflk*�

fjjrkb�crk`qflk�^ka� fkqbpqfk^i� m^o^pfqf`� fkcb`qflk,� Efdebo�qlq^i�jbo`rov�ibsbip�

tbob�clrka� fk�pljb�qfpprbp�lc�`ljjlk� illkp�qe^q�afba� fk� mllo�_lav�`lkafqflk� fk�

b^pqbok�@^k^a^�`ljm^oba�ql�^mm^obkqiv�eb^iqev�_foap� &A^lrpq�bq�^i,*� /7769�

P`ebre^jjbo�bq�^i,*� /776',� Eltbsbo*� fq�t^p�rk`ib^o�tebqebo�qeb�efdebo�ibsbip�

lc�jbo`rov� fk�pmb`fcf`�qfpprbp�lc�qebpb�bj^`f^qba� _foap�tbob�^�`^rpb�lc�qeb�

bj^`f^qflk�lo�e^a� fkpqb^a� obpriqba�colj�^� obafpqof_rqflk�lc�jbo`rov�pb`lka^ov�ql�

jrp`ib�t^pqfkd�colj�lqebo�`^rpbp,

Fk�^�pbofbp�lc�cfbia� pqrafbp�lk� hfkd�bfabop�^ka� `ljjlk�bfabop� fk�qeb�

@^k^af^k�>o`qf`*�T^vi^ka�bq�^i,� &0../*� 0..0*� 0..1'�bu^jfkba� obi^qflkpefmp�

_bqtbbk�qfpprb�`lk`bkqo^qflkp�lc�qo^`b�jbq^ip�^ka� pbib`qba� eb^iqe� m^o^jbqbop*�

fk`irafkd�_lav�`lkafqflk*� fjjrkb�crk`qflk� &`bii+jbaf^qba�^ka�^kqf_lav�obpmlkpb'�

^ka�d^pqolfkqbpqfk^i� fkcb`qflk� _v�ebijfkqe� m^o^pfqbp,� Bibs^qba�jbo`rov�^ka�

`^ajfrj� ibsbip�tbob�clrka�ql�_b�`lkpfpqbkqiv�^ppl`f^qba�tfqe� obi^qfsbiv�mllo�

_lav�`lkafqflk� &T^vi^ka�bq�^i,*�0..1',� Eltbsbo*�lqebo�^ppl`f^qflkp�clrka�

_bqtbbk�jbq^i� ibsbip�^ka�qebpb�eb^iqe� m^o^jbqbop�tbob�dbkbo^iiv�klq�`lkpfpqbkq�

^`olpp�pmb`fbp�lo�pqrafbp,� Fk� `ljjlk�bfabop*� krj_bop�lc�d^pqolfkqbpqfk^i�

kbj^qlabp� fk`ob^pba�^p�qlq^i�^ka�lod^kf`�jbo`rov�`lk`bkqo^qflkp� fk`ob^pba�

&T^vi^ka�bq�^i,*� 0../'*� ^ka� `bii+jbaf^qba� fjjrkfqv�t^p�mlpfqfsbiv�obi^qba�ql�

ebm^qf`�pbibkfrj�`lk`bkqo^qflkp� &T^vi^ka�bq�^i,*�0..0',� Lsbo^ii*�qeb�^rqelop�

`lk`iraba�qe^q�jlpq�lc�qeb� obpriqp�colj�qeb�pqrafbp�afa� klq�`lkpfpqbkqiv�pelt�

^asbopb�eb^iqe�bccb`qp�qe^q�`lria�_b�^qqof_rqba�ql�bibs^qba�qfpprb�jbq^i� ibsbip,
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-*1*.*0*.*-� MZaZc^jb�XdcXZcigVi^dch� Cc� gZaVi^dc� id�bZgXjgn�idm^X^in

Pbibkfrj� ibsbip�e^sb�_bbk�clrka�ql�e^sb� �̂ _bkbcf`f^i� bccb`q�lk�jbo`rov�

qluf`fqv�&Qeljmplk*� /7749�Dlvbo*� /773'�qe^q�fp� _bifbsba� ql� obpriq�colj�qeb�

cloj^qflk�lc�qluf`lildf`^iiv� fkboq�fklod^kf`�Ed+Pb�`ljmibubp� &P`ebre^jjbo�bq�

^i,*� /776',� Fk�cobb+o^kdfkd�j^jj^if^k� pmb`fbp�tfqe� bibs^qba� qlq^i�jbo`rov�

`lk`bkqo^qflkp� fk�qeb� ifsbo*� ebm^qf`�pbibkfrj� ibsbip�tbob�pqolkdiv�mlpfqfsbiv�

`loobi^qba�tfqe�jbo`rov�ibsbip*�lcqbk�^q�^� /8/� jli^o�o^qfl� &P`ebre^jjbo�bq�^i,*�

/7769� Bfpibo*� /763',� >�pfjfi^o�obi^qflkpefm�e^p�_bbk�clrka� _bqtbbk� fklod^kf`�

jbo`rov�^ka� pbibkfrj� fk� ifsbo�^ka� hfakbv� fk� mfp`fslolrp�_foap� &P`ebre^jjbo�bq�

^i,*� /776'*� eltbsbo*� lqebo�pqrafbp�lk�^sf^k� pmb`fbp�e^sb�peltk�jlob�s^of^_ib�

obpriqp,� Fk�jfdo^qlov�_foap*� qeb� obi^qfsb�o^qbp�lc�^``rjri^qflk�lc�qeb�qtl�bibjbkqp�

j^v� fkcirbk`b�qeb� o^qfl�clrka� fk�qeb� ifsbo�^q�^�dfsbk�qfjb� &Lefbkaloc*� /774',�

Abqbojfk^qflk�lc�pbibkfrj�`lk`bkqo^qflkp*� fk�^aafqflk�ql�qlq^i� ^ka�lod^kf`�

jbo`rov�ibsbip� fk� hfakbv�^ka� ifsbo�qfpprbp*� fp� ob`ljjbkaba�tebk�j^hfkd�

qluf`lildf`^i�^ppbppjbkqp�lc�qebpb�`lkq^jfk^kqp� fk� mfp`fslolrp�_foap�

&P`ebre^jjbo�bq�^i,*� /776',

Pbibkfrj� fp�^�_bkbcf`f^i�lo�bppbkqf^i�bibjbkq�fk�pj^ii� ^jlrkqp*� eltbsbo*�

bumlprob�ql�efde� `lk`bkqo^qflkp�lc�pbibkfrj� fk� mi^kqp�^ka�t^qbo�`^k� ib^a�ql�

qluf`fqv� fk�s^oflrp�pmb`fbp�lc�tfiaifcb� &Bfpibo*� /7639�LñQllib�^ka� O^fp_b`h*� /775',�

Efde� ibsbip�lc�pbibkfrj�e^sb�_bbk�al`rjbkqba� fk�^ob^p�`lkq^jfk^qba� _v�civ+�

^pe*� pbt^db�piradb�^ka�jfkfkd�^ka�pjbiqfkd�bjfppflkp� &Bfpibo�/7639� Ebfkw*

/774',� Fk�Kloqe�>jbof`^*� pfdkfcf`^kq�^asbopb�bccb`qp�colj�pbibkfrj�bumlprob�

e^sb�_bbk�al`rjbkqba� fk�t^qboclti� mlmri^qflkp� fk�pbibkfrj+`lkq^jfk^qba
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tbqi^kap� fk� qeb�tbpqbok�Rkfqba�Pq^qbp� &Lefbkaloc*� /7749�L%Qllib�^ka� O^fp_b`h*

/775',� fk�b^pqbok�Kloqe�>jbof`^*� Fk�dbkbo^i*� plfi� pbibkfrj�`lkqbkq�qbkap�ql�_b�

ilt,

-*1*.*0*/� FZVY

?flildf`^i�bccb`qp�lc�ib^a� obmloqba� fk� _foap�_^pba�lk�bumbofjbkq^i�pqrafbp�

^ka� `ifkf`^i� `^pbp�lc�`eolkf`�ib^a� mlfplkfkd� fk�cobb+o^kdfkd�t^qboclti� fk`irab8�

ibqe^odv*�tb^hkbpp*� ^klobuf^*� ^kbjf^*� obar`ba�tbfdeq�d^fk�lo�tbfdeq� ilpp*�

af^ooeb^*� `lj^�^ka�ab^qe� &Il`hb�^ka�Qelj^p*� /7749� Afbqw�bq�^i,*� /776',� Fk�

^aafqflk*� Ol`hb�^ka�P^jrbi� &/77/�'�clrka�qe^q�qeb�krj_bo�lc�fjjrklildf`�`biip�

ab`ob^pba�tfqe� fk`ob^pba� ib^a� `lk`bkqo^qflkp� fk� qfpprbp�lc�bumbofjbkq^iiv�

bumlpba� j^ib�j^ii^oap,� Qeb�qluf`fqv�lc�ib^a� fk�_foap�pbbjp�ql�_b�jlob�

molklrk`ba� fk�vlrkd*�^iqof`f^i� _foap�`ljm^oba�ql�^ariqp� &P`ebre^jjbo*� /765',

Qeb�jlpq�`ljjlk� olrqb�lc�bumlprob�lc�ib^a� fk�tfiaifcb� fp� fkdbpqflk�lc�pmbkq�

ib^a� pelqp�lo�ib^a� pfkhbop�rpba�clo�cfpefkd,� >ccb`qba�dolrmp� fk`irab�t^qboclti*�

illkp�^ka� o^mqlop,� Ib^a�colj�^jjrkfqflk�bj_baaba� fk�qfpprbp�albp�klq�^mmb^o�

ql�_b�prccf`fbkqiv�^_plo_ba�ql�_b�^�qluf`lildf`^i� ofph�&Il`hb�^ka�Qlj^p*� /774',

Jfkfkd�^ka� pjbiqfkd�lmbo^qflkp�e^sb�_bbk� fjmif`^qba�^p�qeb�plro`b�lc�ib^a+�

`lkq^jfk^qba� pbafjbkqp� fk�qeb�@lbro�añ>ibkb�Ofsbo�?^pfk� fk� Fa^el,� ?flildf`^i�

bccb`qp� fk�^� krj_bo�lc�cobb+o^kdfkd�t^qboclti�pmb`fbp*� fk`irafkd�ab^qe*� e^sb�

_bbk�^qqof_rqba�ql� fkdbpqflk�lc�qeb�ib^a+`lkq^jfk^qba� pbafjbkqp� fk� qefp�^ob^�

&Elccj^k�bq�^i,*� 0...',� Fk�^�pqrav�lc�@^k^a^�dllpb�dlpifkdp�cba�^�afbq�

fk`lomlo^qfkd�pbafjbkqp�colj�qefp�^ob^*�qluf`�bccb`qp� fk`irafkd�ebj^qlildf`^i�

bccb`qp� &pr`e�^p� fk`ob^pba�cobb�bovqeol`vqb�molqlmlomevofk�`lk`bkqo^qflkp� fk
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_illa�^ka�abmobppflk�lc�oba� _illa� `bii�3+^jfklibsrifkf`�^`fa�abevao^q^pb�

X>I>AZ*� _lqe� pbkpfqfsb� fkaf`^qlop�lc�ib^a�bumlprob�^ka� qluf`fqv� fk�_foap'*�lufa^qfsb�

pqobpp�^ka� obar`ba�doltqe�^ka� prosfs^i�tbob�pbbk� fk�qob^qba� _foap�`ljm^oba�ql�

rkqob^qba� `lkqolip�^ka� `lkqolip�cba�`ib^k�pbafjbkq�&Elccj^k�bq�^i,*�0...',

Fk�erj^kp*� pbsbo^i� kbrol_be^sflro^i� bccb`qp�e^sb�_bbk�^qqof_rqba�ql� ilt+�

ibsbi� ib^a�bumlprob� fk�b^oiv�`efiaella,� Arb�ql� fk`ob^pba� fkqbpqfk^i� ^_plomqflk�

^ka� fk`ob^pba� pbkpfqfsfqv�lc�absbilmfkd�qfpprbp*� `efiaobk�^ob�jlob�pbkpfqfsb�ql�

ib^a�bumlprob�qe^k�^ariqp� &E^kpbk�bq�^i,*� /776',� Fk�j^jj^ip*�qeb�ebj^qlmlbqf`*�

`^oafls^p`ri^o*� kboslrp*�d^pqolfkqbpqfk^i�^ka� obk^i� pvpqbjp�^ob� obmloqbaiv�

^ccb`qba� _v�ib^a�qluf`fqv*�^ka� `eolkf`*� ilt+ibsbi�bumlprob�arofkd�mob+k^q^i�^ka�

mlpq+k^q^i�pq^dbp�j^v�obpriq� fk� obar`ba�doltqe�^ka� mboj^kbkq�kbrol_be^sflro^i�

abcf`fqp�&J^*� /774',
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-*2�LZ[ZgZcXZh

>IABK*�@,�>,� ^ka� COFQE*�@,� E,� /77/,� Rofk^ov�Pvpqbj,� Fk8�E^p`ebh*�T,
J,�^ka�Olrppb^ru*�@,� D,*� bap,� E^ka_llh�lc�Qluf`lildf`�M^qelildv,�P^k�Afbdl8�
E^o`lroq�?o^`b�Gls^klsf`e,� 111+14/,

>J>M,�0..0,�>o`qf`�mliirqflk,� Kfipplk*�>,�^ka�Erkqfkdqlk*� E,�Lpil*
Klot^v8�>o`qf`�Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb*� eqqm8--ttt,^j^m,kl�
>``bppba�6�G^kr^ov�0..2,

>J>M,� /776,�>J>M� >ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�>o`qf`�
Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb�&>J>M',�Lpil*� Klot^v,� 637mm,

?>@LK*�@,� B,*� G>OJ>K*�T,� J,*� BPQBP*�G,�>,*�PFJLK*�J,*�^ka�
KLOPQOLJ*�O,� G,� /776,� @ljm^ofplk�lc�lod^kl`eilofkb�`lkq^jfk^kqp�^jlkd�
pb^�lqqbo�h9[VfR_O�Yba_W`#�mlmri^qflkp� fk�@^ifclokf^�^ka�>i^ph^,� Bksfolkjbkq^i�
Qluf`lildv�^ka�@ebjfpqov�/6&1'8230+236,

?BI>KA*� M,*� ABDRFPB*�P,*�DFO>OA*�@,*� I>D>@B*�>,*�J>OQFKB>R*�A,*�
JF@E>RA*� O,*�JRFO*� A,�D,*� KLOPQOLJ*� O,�G,*� MBIIBQFBO*� B,*� O>V*�P,*� ^ka�
PERD>OQ*� I,� O,� /771,�Qluf`�`ljmlrkap�^ka� eb^iqe�^ka� obmolar`qfsb�bccb`qp� fk�
Pq,� I^tobk`b�_bird^�te^ibp,� Glrok^i�lc�Dob^q�I^hbp�Obpb^o`e� /7&2'8544+553,

?BOHBP*� C,� /776,�Qeb�K^qrob�lc�qo^afqflk^i�b`lildf`^i� hkltibadb�^ka�qeb�
@^k^a^+tfab�bumbofbk`b,� Fk8�J^kpb^r*�J,*�ba,�Qboo^�?lob^ifp8� qo^afqflk^i� ^ka�
tbpqbok�p`fbkqfcf`�bksfolkjbkq^i� hkltibadb8� Mol`bbafkdp�lc�^�tlohpelm�ebia� /.+�
//� Pbmqbj_bo�/775�^q�Kloqetbpq�Ofsbo*� I^_o^alo,� Fkpqfqrqb�clo�Bksfolkjbkq^i�
Jlkfqlofkd�^ka� Obpb^o`e,

?BOKELCQ*�>,*� PH>>OB*�G,� R,*�TFFD*�L,*� ABOL@EBO*�>,� B,*� ^ka�
I>OPBK*� E,� G,� P,� 0...,� Mlppf_ib� fjjrklqluf`�bccb`qp�lc�lod^kl`eilofkbp� fk� mli^o�
_b^op�^q�Ps^i_^oa,�Glrok^i�lc�Qluf`lildv�^ka�Bksfolkjbkq^i� Eb^iqe+M^oq�
>&37'834/+352,

?ILLA*� A,�@,*� ^ka�PQRAABOQ*�S,� M,� /777,� P^rkabop�`ljmobebkpfsb�
sbqbofk^ov�af`qflk^ov,� 0 [�ba,� Ilkalk8�T?�P^rkabop,

?IRP*� I,�G,� /774,� AAQ*� AAA*� ^ka� AAB� fk� _foap,� Fk8� ?bvbo*�T,� K,*� Ebfkw*
D,� E,*� ^ka�Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�
Tfiaifcb8� Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*� Cilofa^,8� Ibtfp�
Mr_ifpebop*� @O@�Mobpp*� Fk`,�27+50,

?IRP*� I,� G,*�TFBJBVBO*�P,� K,*� ^ka�?RK@H*�@,� J,� /775,� @i^ofcf`^qflk�lc�
bccb`qp�lc�AAB�lk� pebii� qef`hkbpp*�pfwb*�j^pp*�^ka� pe^mb�lc�^sf^k�bddp,�
Bksfolkjbkq^i� Mliirqflk�73&/'845+52,
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?LTBOJ>K*�T,�T,*�DFBPV*�G,� M,*�?BPQ*� A,�>,*� ^ka� HO>JBO*�S,�G,�
/773,�>� obsfbt�lc�c^`qlop�^ccb`qfkd�molar`qfsfqv�lc�_^ia�b^dibp� fk�qeb�Dob^q�I^hbp�
obdflk8� fjmif`^qflkp�clo�ob`lsbov,� Bksfolkjbkq^i�Eb^iqe� Mbopmb`qfsbp� /.1� &prmmf�
2'83/+37,

?O>RKB*� ?,*�JRFO*� A,�D,*� ABJ>O@E*� ?,*�D>J?BOD*�J,*� MLLIB*� H,*�
@ROOFB*�O,*�ALAA*�J,*� ARP@EBKHL*�T,*� B>JBO*� G,*� BIHFK*�?,*� BS>KP*�J,*�
DORKAV*�P,*� EB?BOQ*�@,*�GLEKPQLKB*� O,*� HFAA*� H,*� HLBKFD*� ?,*�
IL@HE>OQ*� I,*�J>OPE>II*� E,*� OBFJBO*� H,*� P>KABOPLK*� G,*� ^ka�PERQQ*� I,
/777,� Pm^qf^i�^ka�qbjmlo^i� qobkap�lc�`lkq^jfk^kqp� fk�@^k^af^k�>o`qf`�cobpet^qbo�
^ka�qboobpqof^i�b`lpvpqbjp8� �̂ obsfbt,�P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�01.8/23+�
0.5,

?O>RKB*� ?,*�J>ILKB*� ?,� G,*� ?RODBPP*� K,*� BIIFLQQ*� G,� B,*�D>OOFQV*�
K,*� E>THFKDP*� G,*� EFKBP*�G,*� J>OPE>II*�E,*�J>OPE>II*�T,� H,*
OLAOFDRB*� G,*�T>HBCLOA*� ?,*�T>VI>KA*�J,*�TBPBILE*� A,�S,*� ^ka�
TEFQBEB>A*� M,� /777,� @ebjf`^i� obpfarbp� fk�t^qboclti�^ka�d^jb_foap�e^osbpqba�
fk�@^k^a^*� /765�+�73,� 1048/+4.,

?O>WFI*�G,*� ^ka� CBODRPLK*� P,� /767,� @^ajfrj�@lk`bkqo^qflkp� fk�
Kbtclrkai^ka�Jllpb,�>ilbp�03830+35,

?OFK?>RJ*� I,� P,� /773,� Absbilmjbkq^i�bccb`qp�lc�aflufkp,� Bksfolkjbkq^i�
Eb^iqe� Mbopmb`qfsbp� /.1� &prmmF�5'867+72,

@>@>O,� /775,� Gbkpbk*� G,*�>a^ob*� H,*� ^ka�Peb^obo*� O,� bap,� @^k^af^k�
>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq,�Lqq^t^*�@^k^a^8� Abm^oqjbkq�lc�Fkaf^k�
^ka� Kloqebok�>cc^fop,�24.mm,

@>@>O� FF,� 0..1,� Cfph*�>,Q,*� El__p*� H,*� ^ka� Jrfo*� A,@,D,� @^k^af^k�>o`qf`�
@lkq^jfk^kqp�>ppbppjbkq�Obmloq� FF,� @lkq^jfk^kq� ibsbip*� qobkap�^ka�bccb`qp� fk�
qeb�_flildf`^i�bksfolkjbkq,�Lqq^t^*�@^k^a^8� Abm^oqjbkq�lc�Fkaf^k�^ka�Kloqebok�
>cc^fop�@^k^a^,� /53mm,

@LI?ROK*�Q,*�SLJ�P>>I*� C,� P,*� ^ka�PLQL*�>,�J,� /771,�Absbilmjbkq^i�
bccb`qp�lc�bkal`ofkb+afpormqfkd�`ebjf`^ip� fk�tfiaifcb�^ka�erj^kp,� Bksfolkjbkq^i�
Eb^iqe� Mbopmb`qfsbp� /./8156+162,

@LI?ROK*�Q,*� ^ka�QE>VBO*� H,� 0...,�>nr^qf`�b`lpvpqbjp8� e^o_ofkdbop�
lc�bkal`ofkb�afpormqflk,� B`lildf`^i�^mmif`^qflkp� /.&2'8727+735,

@LLHB*�G,�>,� ^ka�GLEKPLK*� J,� P,� /774,� @^ajfrj� fk�Pj^ii�J^jj^ip,�
Fk8� ?bvbo*�T,� K,*� Ebfkw*�D,� E,*� ^ka�Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�
@lkq^jfk^kqp� fk�Tfiaifcb8� Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk8� Ibtfp�
Mr_ifpebop*� @O@�Mobpp*� Fk`,� 167+2.2,
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@OôQB*�J,*� K>RIQ*� O,*�T>IPE*� M,*� ?BKBABQQF*� G,+I,*� IBCB?SOB*�J,*�
TB?BO*� G,+M,*� ^ka�D>DKLK*�G,� /767,�S^of^qflk� fk�`^ajfrj�`lkqbkq�lc�`^of_lr�
qfpprbp�colj�Kloqebok�Nr~_b`,� P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�6.8/.1+//0,

A>DRPQ*� M,+V,*� @LK?LV*�D,*� J@?ROKBV*�P,*� ^ka�?RODBPP*�K,
/776,� Fkqbo^`qfsb�jloq^ifqv�c^`qlop� fk�`ljjlk� illkp�colj�j^ofqfjb�@^k^a^,�
Glrok^i�lc�Tfiaifcb�Afpb^pbp�12&1'8302+31/,

AB�J>O@E*�?,�D,� B,*� AB�TFQ*�@,�>,*� ^ka�JRFO*� A,�D,� /776,� Mbopfpqbkq�
Lod^kf`�Mliirq^kqp,� Fk8� >J>M�>ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�Lpil*�
Klot^v8�>o`qf`�Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb�&>J>M',� /61+150,

AFBQW*� O,*� M>@VK>*� G,*� ^ka�QELJ>P*� A,� G,� /776,� Eb^sv�Jbq^ip,� Fk8�
>J>M�>ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�Lpil*� Klot^v8�>J>M,� 151+�
302,

AFOPHBK*�P,*�?LRABTFGK*�Q,� G,*� PI>DBO*� I,� H,*� ^ka�JBP*� O,�D,� /773,�
Obar`ba� _obbafkd�pr``bpp�lc�`lojlo^kqp� hCVOYOQ_\Q\_Oe�QO_P\�`W[S[`W`#� fk�
obi^qflk�ql�mbopfpqbkq�lod^kl`eilofkb�mliirqflk�lc�^nr^qf`�e^_fq^qp� fk�qeb�
Kbqeboi^kap,� Bksfolkjbkq^i� Mliirqflk�668//7+/10,

ALK>IAPLK*�D,�J,*�PERQQ*� G,� I,*� ^ka�ERKQBO*� M,� /777,�
Lod^kl`eilofkb�`lkq^jfk^qflk� fk� _^ia� b^dib�bddp�^ka� kbpqifkdp�colj�qeb�
@^k^af^k�Dob^q�I^hbp,�>o`efsbp�lc� Bksfolkjbkq^i�@lkq^jfk^kq�Qluf`lildv�
1485.+6.,

BFPIBO*� O,� /763,� Pbibkfrj�e^w^oap�ql�cfpe*�tfiaifcb�^ka� fksboqb_o^qbp8� �̂
pvklmqf`�obsfbt,� R,P,� Cfpe�^ka�Tfiaifcb�Pbosf`b�?flildf`^i� Obmloq�63� &/,3',

BIHFK*� ?,*� ^ka�?BQEHB*�O,�T,� /773,� Bksfolkjbkq^i� `lkq^jfk^kqp� fk�
`^of_lr� fk�qeb�Kloqetbpq�Qboofqlofbp*� @^k^a^,� P`fbk`b�lc�qeb�Qlq^i�Bksfolkjbkq�
/4.+/81.5+10/,

CLU*�D,� /771,�Te^q�e^sb�_flj^ohbop�qlia� rp�^_lrq�qeb�bccb`qp�lc�
`lkq^jfk^kqp�lk�qeb�eb^iqe�lccfpe+b^qfkd�_foap� fk�qeb�Dob^q�I^hbp=�Qeb�qeblov�
^ka�^� ifqbo^qrob� obsfbt,� Glrok^i�lc�Dob^q�I^hbp�Obpb^o`e� /7&2'8500+514,

CLU*�D,�>,� 0../,� Bccb`qp�lc�bkal`ofkb�afpormqfkd�`ebjf`^ip�lk�tfiaifcb� fk�
@^k^a^8� m^pq*� mobpbkq�^ka�crqrob,�T^qbo�Nr^ifqv�Obpb^o`e� Glrok^i�lc�@^k^a^�
14&0[011+03/,

CO>KWJ>KK*�>,�T,*�@LLH*� O,*� PFKDE*�@,�J,*� ^ka�@EBBO>K*� G,�S,�
/773,� Eb^iqe�^ka�@lkafqflk� Bs^ir^qflk�lc�Tfia�>kfj^i� Mlmri^qflkp8�Qeb�>kfj^i�
Fkaf`^qlo�@lk`bmq,� Fk8� ?botf`h*�P,� E,� ^ka�P^e^of^*�S,� ?,*� bap,�Qeb�Absbilmjbkq�
^ka� Fkqbok^qflk^i� Mofk`fmibp�^ka� Mo^`qf`bp�lc�Tfiaifcb�Obpb^o`e�^ka�J^k^dbjbkq�
+�>pf^k�^ka�>jbof`^k�>mmol^`ebp,� Abeif8� Lucloa�Rkfsbopfqv�Mobpp,� 143+2.0,
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COV*� A,�J,� /773,� Obmolar`qfsb�bccb`qp� Fk�_foap�bumlpba�ql�mbpqf`fabp�^ka�
fkarpqof^i�`ebjf`^ip,� Bksfolkjbkq^i� Eb^iqe� Mbopmb`qfsbp� /.1� &prmmf�5'8�/43+/5/,

CROD>I*�@,*�PELOQOBBA*�G,*� HBFQE*�O,*� @O>FD*� I,*� ^ka� ABT>FIIV*
B,� /773,� Fkrfq�mbopmb`qfsbp�lk�bksfolkjbkq^i� `lkq^jfk^kqp,� Obmloq�lk�
>s^qfsrq-iirpfsrq�ofph�j^k^dbjbkq�tlohpelmp� fk�Krk^sfh�^ka� I^_o^alo�ebia�lk�
/4+/7�G^kr^ov*� /773,� Rkfsbopfqv�lc�T^qboill8� Fkpqfqrqb�clo�Ofph�Obpb^o`e,

CROD>I*�@,*�@O>FD*� I *� PELOQOBBA*� G,*� ^ka�HBFQE*� O,� /777,� @lrkqov�
cllap8� _bkbcfqp�^ka� ofphp,�>�obplro`b�al`rjbkq�clo�Krk^sfh�^ka� I^_o^alo,�
Rkfsbopfqv�lc�T^qboill8� Fkpqfqrqb�clo�Ofph�Obpb^o`e,

CROKBPP*� O,�T,� /774,� @^ajfrj� fk�?foap,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,� E,*�
^ka�Obajlk+Klotlla*�>,�T,*�bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8�
Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*� Cilofa^,8� Ibtfp�Mr_ifpebop*� @O@�
Mobpp*� Fk`,� 167+2.2,

D>J?BOD*�J,*� ^ka�P@EBRE>JJBO*�>,�J,� /772,� @^ajfrj� fk� `^of_lr�
^ka�jrphlubk�colj�qeb�@^k^af^k�Vrhlk�^ka�Kloqetbpq�Qboofqlofbp,�P`fbk`b�lc�
qeb�Qlq^i� Bksfolkjbkq�/21800/+012,

DFBPV*�G,� M,*� IRATFD*�G,*� ^ka�QFIIFQQ*� A,� B,� /772,� Abclojfqfbp� fk�_foap�
colj�qeb�Dob^q�I^hbp� obdflk8� ^ppfdkfkd�`^rp^ifqv,� Bksfolkjbkq^i�P`fbk`b�^ka�
Qb`eklildv�068/06+/13,

DFII?BOQPLK*� J,*� HR?F>H*�Q,*� IRATFD*� G,*� ^ka� CLU*�D,� /77/,� Dob^q�
I^hbp�bj_ovl�jloq^ifqv*�babj^*�^ka�abclojfqfbp�pvkaoljb� &DIBJBAP'� fk�
`lilkf^i�cfpe+b^qfkd�_foap8� pfjfi^ofqv�fk�`ef`h+babj^�afpb^pb,� Glrok^i�lc�Qluf`lildv�
^ka� Bksfolkjbkq^i�Eb^iqe�118233+30.,

DFIIBP?V*� ?,� B,*�^ka�W>@E>OBTPHF*�Q,� O,� /776,� Bulbpqoldbkp8�
jb`e^kfpjp�lc�^`qflk�^ka�pqo^qbdfbp�clo�fabkqfcf`^qflk�^ka�^ppbppjbkq,� Bksfolk�
Qluf`li�^ka�@ebjfpqov�/5&/'81+/2,

DFIJ>K*�>,*� ABT>FIIV*� B,*� CBBIBV*�J,*� GBOLJB*�S,*� HREKIBFK*� E,�
S,*� HT>SKF@H*� ?,*� KBSB*� P,*�QO>@BV*� ?,*� RPEBO*� M,*�S>K�LLPQA>J*�G,*�
T>IHBO*�G,*� ^ka�TEB>QIBV*� ?,� /775,� Erj^k�Eb^iqe,� Fk8� Gbkplk*� G,*�>a^ob*
H,*� ^ka�Peb^obo*� O,*� bap,� @^k^af^k�>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq�
&@>@>O',�Lqq^t^*�@^k^a^8� Abm^oqjbkq�lc� Fkaf^k�^ka� Kloqebok�>cc^fop,� 1./+156,

DLVBO*� O,�>,� /773,�Qluf`�bccb`qp�lc�jbq^ip,� Fk8� Hi^^ppbk*�@,� A,*� bap,�
@^p^obqq�^ka� Alrii%p�Qluf`lildv8�Qeb�?^pf`�P`fbk`b�lc�Mlfplkp,� Kbt�Vloh8�
J`Do^t+Efii,� 47/+514,
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DO>PJ>K*� H,>,*� Clu*�D,>,*� ?rodbpp*�K,J,*� Hrwf`*�W,>,*� Gbccobv*�A,� 0...,�
Bccb`qp�lc�mliv`eilofk^qba� _fmebkvip�lk�qeb� fjjrkb�pvpqbjp�lc�_i^`h�drfiibjlqp�
colj� I^_o^alo,� >_pqo^`q*�PBQ>@+0...*� K^pesfiib*�QK,

DO>V*� I,� B,� GO,*�LPQ?V*�G,*�TLIC*�@,*� I>J?OFDEQ*� .,*�^ka�HBI@B*�
T,� /776,�Qeb�s^irb�lc�jb`e^kfpqf`�pqrafbp� fk� i^_lo^qlov�^kfj^ip�clo�qeb�
mobaf`qflk�lc�obmolar`qfsb�bccb`qp� fk�tfiaifcb8� bkal`ofkb�bccb`qp�lk�j^jj^if^k�
pbur^i�afccbobkqf^qflk,� Bksfolkjbkq^i�Qluf`lildv�^ka�@ebjfpqov�/5&/'8/.7+//6,

DRFIIBQQB*� I,� G,�GO,*� @O>FK*� A,�>,*� O@@KBV*�>,�>,*� ^ka� MF@HC@OA*
A,� ?,� /773,�Lod^kfw^qflk�sboprp�^`qfs^qflk8� Qeb� olib�lc�bkal`ofkb+afpormqfkd�
`lkq^jfk^kqp� &BA@p'�arofkd�bj_ovlkf`�absbilmjbkq� fk�tfiaifcb,� Bksfolkjbkq^i�
Eb^iqe�Mbopmb`qfsbp� /.1� &prmmf�5'8/35+/42,

E>KPBK*�G,� @,*�DFIJ>K*�>,*� HILMLS*�S,*� ^ka�LAI>KA*�G,�L,� /776,�
Mliirqflk�^ka� Erj^k�Eb^iqe,�>J>M�>ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�
Lpil*� Klot^v8�>J>M,�553+615,

E>OFL*�J,*� EFJ?BOD*� H,*� ELIIJBK*�Q,*� ^ka� ORA?>@H*� B,� 0...,�
Mliv`eilofk^qba� _fmebkvip� fk�afpb^pba� ibppbo�_i^`h+_^`hba�drii� h?O_b`�Tb`Qb`�
Tb`Qb`#�`ef`hp�cloj�qeb�Dric�lc�Cfki^ka,� Bksfolkjbkq^i� Mliirqflk� /.5831+4.,

EBFKW*�D,E,� /774,� Pbibkfrj� fk� ?foap,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,� E,*� ^ka�
Obajlk+Klktlla*�>,�T,*� bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8�
Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk8� Ibtfp�Mr_ifpebop*�@O@�Mobpp*�
Fk`,�225+236,

EBKOFHPBK*� B,� .,*�D>?OFBIPLK*�D,�T,*� ^ka�PH>>OB*�G,� R,� /774,�
Ibsbip�^ka�`lkdbkbo�m^qqbok�lc�mliv`eilofk^qba� _fmebkvip� fk� hfqqft^hbp�hEW``O�
a_WROQafYO#$� fk� obi^qflk�ql�jl_fifw^qflk�lc�_lav+ifmfap�^ppl`f^qba�tfqe� obmolar`qflk,�
Bksfolkjbkq^i� Mliirqflk�70&/'805+15,

EBKPEBI*� A,� P,*�J>OQFK*� G,�T,*� KLOPQOLJ*�O,� G,*�TEFQBEB>A*� M,*�
PQBBSBP*� G,� ¢,*� ^ka�@EBKD*�H,� J,� /773,�Jlomeljbqof`�^_kloj^ifqfbp� fk�_o^fkp�
lc�dob^q+_irb�ebolk� e^q`eifkdp�bumlpba� fk�qeb�tfia�ql�M@AAp,� Bksfolkjbkq^i�
Eb^iqe� Mbopmb`qfsbp� /.1� &prmmi2'84/+44,

EBKPEBI*� A,� P,� /776,� Absbilmjbkq^i� kbrolqluf`�bccb`qp�lc�aflufk�^ka�
aflufk+ifhb�`ljmlrkap�lk�aljbpqf`�^ka�tfia�^sf^k�pmb`fbp,� Bksfolkjbkq^i�
Qluf`lildv�^ka�@ebjfpqov�/5&/'866+76,

ELCCJ>K*�A,� G,*�JBI>K@LK*�J,�G,*� HIBFK*� M,� K,*� BFPJ>KK*�G,� A,*� ^ka�
PM>KK*� G,�T,� /776,� @ljm^o^qfsb�absbilmjbkq^i� qluf`fqv�lc�mi^k^o�
mliv`eilofk^qba� _fmebkvi�`lkdbkbop� fk�`ef`hbkp*�>jbof`^k� hbpqobip*� ^ka� `ljjlk�
qbokp,� Bksfolkjbkq^i�Qluf`lildv�^ka�@ebjfpqov�/5&2'8525+535,
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ELCCJ>K*� A,� G,*� EBFKW*�D,� E,*�>RABQ*�A,� G,*� @>JM?BII*� G,�Hò�
IB@>MQ>FK*� I,� G,*� ^ka�L?OB@EQ*� E,� E,� F,� 0...,� Absbilmjbkq^i� qluf`fqv�lc�ib^a+�
`lkq^jfk^qba� pbafjbkq�fk�@^k^a^�dbbpb� h6_O[aO�QO[ORS[`W`#&� Glrok^i�lc�
Qluf`lildv�^ka� Bksfolkjbkq^i� Eb^iqe� M^oq�>&37'8013+030,

ERDDBQ*�O,G,*� HFJBOFB*�O,>,*�JBEOFB*� M,J,*� GO,*�^ka�?BODJ>K*�E,I,�
&bap',� /770,� ?flj^ohbop8� ?fl`ebjf`^i*� mevpflildf`^i*� ^ka� efpqlildf`^i�j^ohbop�lc�
^kqeolmldbkf`�pqobpp,� ?l`^�O^qlk8� Ibtfp�Mr_ifpebop,� 113mm,

ERLQ*� G,� /766,� Obsfbt�lc�Jbqelap�clo�Bs^ir^qfkd�qeb�Mevpf`^i�@lkafqflk�
lc�Tfia�Rkdri^qbp� fk�Kloqebok�Bksfolkjbkqp,�Pbofbp�Kloaf`^k^*� kl,� 3.,�Nrb_b`8�
@bkqobp�a%bqrabp�kloafnrbp,� I^s^i� Rkfsbopfqv,� 1.�mm,

FKKBP*� I,� /776,� Fkkr�K^qflk�`lrkqov�clla�`lkq^jfk^kq�pqrav+/775�cfk^i�
obmloq,� Fkkr� K^qflk,� 56�mm,

FKKR� K>QFLK,� /774,� Kqbpfk^k�kqbpefkfjfk^k� kqbkfrk^k,� ?bqtbbk� �̂ ol`h�
^ka�^�e^oa� mi^`b,� Qeb� Fkkr�K^qflk�q^ph�clo`b�lk�jfkfkd�^`qfsfqfbp,�72�mm,

FKKR� K>QFLK,� /777,� Fkkr� K^qflk�afp`rppflk� m^mbo8� obpb^o`e� moflofqfbp� fk�
Kfq^ppfk^k,

FKKR�K>QFLK,�0...,� Mltbo�pqorddib8�>k� Fkkr� illh�^q�evaol�
absbilmjbkqp� fk� Kfq^ppfk^k,� /02mm,

GBMPLK*� M,� ¢,*� ?BKKBQQ*� M,�J,*�>II@EFK*�@,� O,*� I>T*� O,� G,*� HRFHBK*�
Q,*�?>HBO*� G,� O,*� OLD>K*� B,*�^ka�HFOHTLLA*�G,� H,� /777,� Fksbpqfd^qfkd�
mlqbkqf^i�^ppl`f^qflkp�_bqtbbk�`eolkf`�bumlprob�ql�mliv`eilofk^qba� _fmebkvip�
^ka� fkcb`qflrp�afpb^pb�jloq^ifqv� fk� e^o_lro�mlomlfpbp�colj�Bkdi^ka�^ka�T^ibp,�
P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�021-0228117+126,

HBIIV*�J,� B,*�DO>PJ>K*�H,�>,*� ?RODBPP*� K,� J,*� ^ka� HRWVH*�W,�>,
0...,� >iqboba� obmolar`qfsb�absbilmjbkq�fk� M@?+bumlpba� _i^`h�drfiibjlq�`ef`hp,�
>_pqo^`q*�PBQ>@+0...*�K^pesfiib*�QK,

HFOHM>QOF@H*� O,� I,� /76.,� Mevpflildf`^i� Fkaf`bp� fk�Tfiaifcb�J^k^dbjbkq,�
Fk8� P`ebjkfqw*� P,� A,*� bap,�Tfiaifcb�J^k^dbjbkq�Qb`ekfnrbp�J^kr^i,
T^pefkdqlk*� A,@,8�Qeb�Tfiaifcb�Pl`fbqv,� 77+//0,

HFOHSIFBQ*� K,� /772,� Fjjrklqluf`fqv�lc�aflufkp�^ka� obi^qba� `ebjf`^ip,� Fk8�
P`eb`qbo*�>,*� bap,� Aflufkp�^ka� Eb^iqe,� Kbt�Vloh8� Mibkrj�Mobpp,� /77+003,

HREK*� O,�D,*� ^ka� ARBOABK*� C,� /774,�>�Obsfbt�lc�Qo^afqflk^i�
Bksfolkjbkq^i� Hkltibadb8�>k� Fkqboafp`fmifk^ov�@^k^af^k� Mbopmb`qfsb,�@riqrob�
/4&/[5/+62,
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HRFHBK*�Q,*� ?BKKBQQ*� M,�J ò�>II@EFK*�.,� Oò� HFOHTLLA*� G,� Hò�
?>HBO*� G,� O ò� IL@HVBO*�@,� E ò�T>IQLK*�J,� G,*� ^ka�PEBIAOF@H*� J,� .,� /772,�
OD?p*� `^rpb�lc�ab^qe�^ka� _lav�`lkafqflk� fk�e^o_lro�mlomlfpbp� "CV\Q\S[O�
]V\Q\S[O�colj�?ofqfpe�t^qbop,�>nr^qf`�Qluf`lildv�068/1+06,

I>KDILFP*� .,*� ^ka� I>KDFP*� O,� /773,� Mobpbk`b�lc�^fo_lokb�`lkq^jfk^kqp�
fk�qeb�tfiaifcb�lc�kloqebok�Nrb_b`,� P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�
/4.-/4/817/+2.0,

I>OFPLK*�G,� O,*� IFHBKP*�D,� B,*� CFQWM>QOF@H*�G,�T,*� ^ka�@OL@H*�G,�D,�
0...,� @^ajfrj�qluf`fqv�^jlkd�tfiaifcb� fk� qeb�@lilo^al�Ol`hv�Jlrkq^fkp,� K^qrob�
2.48/6/+/61,

I>OQBO*� K,�@,*�^ka�K>DV*� G,�>,�0...,�>�`ljm^ofplk�lc�eb^sv�jbq^i�
ibsbip� fk�qeb�hfakbvp�lc�Efde�>o`qf`�^ka�j^fki^ka�`^of_lr� mlmri^qflkp� fk�qeb�
Kloqetbpq�Qboofqlofbp�lc�@^k^a^,� P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�0248/.7+//7,

I>T*� O,� G,� /774,�Jbq^ip� fk�j^ofkb�j^jj^ip,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,�
E,*� ^ka�Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�`lkq^jfk^kqp� fk�tfiaifcb8�
Fkqbomobqfkd�qfpprb�`lk`bkqo^qflkp,� ?l`^�O^qlk8�@O@�Ibtfp�Mr_ifpebop,�135+154,

IBLK>OAP*� M,� B,�D,*�WFBOFHWBB*�V,*� ?OFKHJ>K*� R,�>,�Q,*�@LMFKD*�T,�
M,*�S>K�PQO>>IBK*� K,�J,*� ^ka�S>K�E>QQRJ*�?,� /775,�Qeb�pbib`qfsb�afbq^ov�
^``rjri^qflk�lc�mi^k^o�mliv`eilofk^qba� _fmebkvip� fk�qeb�lqqbo�"?baO� Yba_O#&�
Bksfolkjbkq^i�Qluf`lildv�^ka�@ebjfpqov�/4&7'8/6.5+/6/3,

IL@HB*� I,� ^ka�QELJ>P*�K,� /774,� Ib^a� mlfplkfkd�lc�t^qboclti�^ka�
o^mqlop,� Fk8� C^fo_olqebo*�>,*� Il`hb*� I,*� ^ka� Elcc*� D,� I,*�bap,� Klkfkcb`qflrp�
afpb^pbp�lc�tfiaifcb,�>jbp*� Flt^8� Flt^�Pq^qb�Rkfsbopfqv�Mobpp,� /.6+//5,

ILTB*� M,�Q,*� ^ka�PQBKABII*�O,� @,� /77/,� Bddpebii�jlafcf`^qflkp� fk�
`^mqfsb�^jbof`^k�hbpqobip� obpriqfkd�colj�>ol`ilo�/026� fk�qeb�afbq,�>o`efsbp�lc�
Bksfolkjbkq^i�@lkq^jfk^kq�Qluf`lildv�0.83/7+300,

J>*�T,� /774,� Ib^a� fk�J^jj^ip,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,�E,*�^ka�
Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8�
Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*� Cilofa^8� Ibtfp�Mr_ifpebop*� @O@�
Mobpp*� Fk`,� 06/+073,

J>PLK*�@,� M,*� ^ka�J>@ALK>IA*� P,� J,� /771,� Fjm^`q�lc�lod^kl`eilofkb�
mbpqf`fab� obpfarbp�^ka�M@?p� fk�lqqbop� h?ba_O� Yba_O#2� �̂ pqrav�colj�tbpqbok� ?ofq^fk,�
P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�/168/05+/23,

J>PLK*�@,� M,*� ^ka�J>@ALK>IA*� P,� J,� /771,� Fjm^`q�lc�lod^kl`eilofkb�
mbpqf`fab� obpfarbp�^ka�M@?p� fk�lqqbop� h?ba_O� Yba_O#� fk�b^pqbok� Bkdi^ka,�P`fbk`b�lc�
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QPRGF*� I,� G,� P,*� H>O>D>QWFABP*� G,� A,*�VLRKD*� G,*� ^ka� KFB?LBO*� B,�
0..0,� Ifsbo�ib^a� `lk`bkqo^qflkp�lc�pbsbo^i� _foa� pmb`fbp�colj�qeb�tbpqbok�G^jbp�
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PQBSBKPLK*� J,�D,*�^ka� PQFIBP*�J,� /773,� @ljjrkf`^qfkd�^_lrq�`lkq^jfk^kqp�
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.*� B;LP?MN�MOLP?SM

.*-� CcigdYjXi^dc

E^osbpq�pq^qfpqf`p�^ob� ì`lrkqp*� lo�bpqfj^qbp*� lc�qeb�nr^kqfqv�lc�^�m^oqf`ri^o�

pmb`fbp�lccfpe� ^ka�tfiaifcb�q^hbk� fk� �̂ pmb`fcf`�^ob^�lo�_v�^�pmb`fcf`�dolrm�lc�

mblmib�lsbo�^� mbofla�lc�qfjbî� &Rpebo�^ka�Tbkwbi*� /765',�Qeb�a^q^�`liib`qba�colj�

e^osbpq�prosbvp�`^k� obcib`q�`roobkq�>_lofdfk^i� i^ka� rpb�^ka�qeb�aljbpqf`�lo�

pr_pfpqbk`b�rpb�lc�tfiaifcb� &>ojfq^db*� /77.'�^ka�`^k� _b�rpba� clo� �̂s^ofbqv�lc�

ob^plkp�pr`e�^p� _^pf`�pl`f^i�lo�_flildf`^i� obpb^o`e� &bd,� krqofqflk^i�pqrafbp�lo�

tfiaifcb�j^k^dbjbkq'8� i^ka� ofdeqp�kbdlqf^qflkp9� ^ka� `ljmbkp^qflk�lo�jfqfd^qflk�

mromlpbp� &Rpebo�^ka�Tbkwbi*� /765',� K^qfsb�e^osbpq�prosbvp�e^sb�_bbk�rpba�clo�

qebpb�mromlpbp� fk�j^kv�`ljjrkfqfbp�^`olpp�kloqebok�@^k^a^� &bd,� G?KN*� /7609�

Mobsbqq�bq�^i,*� /7619�D^j_ib*� /7659�Ql_f^p�^ka�H^v*� /771',

Lkb�lc�qeb�cfopq�`lloafk^qba�^qqbjmqp�^q�`liib`qfkd� fkcloj^qflk�^_lrq�

>_lofdfk^i� erkqfkd�bccloqp�`^jb�colj�^�`ljmobebkpfsb�pbofbp�lc�e^osbpq�prosbvp�

tef`e�t^p� fkfqf^qba� ^cqbo�qeb�G^jbp�?^v�^ka�Kloqebok�Nr~_b`�>dobbjbkq�t^p�

pfdkba� fk� /753� &G?KN*� /760',� Prosbvp�tbob�`lkar`qba�lsbo�cfsb�`lkpb`rqfsb�

vb^op*� ^ka�qeb� fkcloj^qflk� `liib`qba�t^p�rpba� ql�ebim�kbdlqf^qb�dr^o^kqbba�

ibsbip�lc�e^osbpqfkd�clo�@obb�^ka� Fkrfq� fk�qeb� obdflk,�Qebpb�prosbvp�e^sb�

pr_pbnrbkqiv�_bbk�rpba�^p�^�jlabi�clo�qelpb�`lkar`qba� fk�lqebo�^ob^p� &Rpebo�bq�

^i,*� /763'�&bd,�>ojfq^db*� /77.9�Ql_f^p�^ka�H^v*� /771',

>ojfq^db� &/77.'�al`rjbkqba�qeb�e^osbpq�_v� Fkkr� erkqbop�colj�Pebpe^qpefq�

^ka�Rqpefj^ppfq� &A^sfp� Fkibq'*� I^_o^alo�&pbb�j^m,� Cfdrob� /,/'� fk� /765�clo�fqp

04

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



`lkqof_rqflk�ql�qeb� ìaljbpqf`�molar`qflkî�lc�qeb�`ljjrkfqfbp,� Clo� Fkkr*�aljbpqf`�

molar`qflk� ìbk`ljm^ppbp�^ii� erkqfkd*� qo^mmfkd*� cfpefkd*� ^ka�d^qebofkd�^`qfsfqfbp�

^p�tbii�^p�`rqqfkd�cfobtlla*� `o^cq�molar`qflk*� `efia� `^ob�^ka� clla� molar`qflk� fk�qeb�

elrpbeliaî� &>ojfq^db*� /77.',� Clo�qeb� Fkkr�mblmib� fk� I^_o^alo*� qeb�qo^kpfqflk�

colj�crii+qfjb�pr_pfpqbk`b� fk�qeb�`lrkqov�ql�sfii^db+_^pba� ifsfkd�t^p� fkfqf^qba� fk�

qeb� /74.p�tebk�qeb�dlsbokjbkq�abpfdk^qba�sfii^dbp�clo�qebj�^q�Pebpe^qpefq�^ka�

Rqpefj^ppfq,� Fk�Ab`bj_bo*� 0..0*� obpfabkqp�lc�Rqpefj^ppfq�jlsba�ql�qeb�kbt�

`ljjrkfqv�lc�K^qr^pefpe,� Qefp�jlsb�t^p� fkfqf^qba�^ka� prmmloqba� _v�qeb�

@b`VbOb� Fkkr� mblmib[,

>q�qeb�qfjb�lc�>ojfq^dbñp�pqrav*�j^kv� Fkkr�c^jfifbp� ifsba�qtl� ifsbp*�lkb� fk�

qeb�`ljjrkfqv�^ka� qeb�lqebo*� clo�s^ovfkd�^jlrkqp�lc�qfjb�lk�^�pb^plk^i� _^pfp*� fk�

qbjmlo^ov�`^jmp� fk� qeb�`lrkqov�&>ojfq^db*� /77.',� Clo�^�krj_bo�lc�Fkkr�c^jfifbp*�

qefp� fp�pqfii� qeb�`^pb�qla^v,� Qeb�qfjb�pmbkq� fk� qeb�`lrkqov�molsfabp�c^jfifbp�tfqe�

^k�lmmloqrkfqv�ql�e^sb�^``bpp�ql�`lrkqov�cllap�^p�tbii�^p�^k�lmmloqrkfqv�clo�

eb^ifkd�^ka�^�`e^k`b�ql�obkbt�qebfo�obi^qflkpefmp�tfqe� b^`e�lqebo*� ^t^v�colj�qeb�

`ljjrkfqfbp*� rpfkd�qeb�phfiip� obnrfoba�clo�ifcb� fk�qeb�`lrkqov�&>ojfq^db*� /77.',�

Eltbsbo*�tfqe�qeb�`e^kdfkd�abjldo^mev�lc�qeb� Fkkr� mlmri^qflk*� ^ilkd�tfqe�

cir`qr^qflkp� fk�tfiaifcb� mlmri^qflkp*� fq� fp� rk`ib^o�tebqebo�qeb� obpriqp�l_q^fkba� _v�

>ojfq^db� &/77.'� obcib`q�`lkqbjmlo^ov�e^osbpqfkd�mo^`qf`bp,

Qeb�mofj^ov�l_gb`qfsb�lc�qebpb�e^osbpq�prosbvp�t^p�ql�abqbojfkb*�nr^kqfcv

Jrpe^r� Fkkr� &ifqbo^iiv�qo^kpi^qba�^p�ìMblmib�lc�qeb�?^oobkpî'�qo^afqflk^iiv� Fke^_fqba�qeb�_^oobkp�lc�
kloqebok�AWaO``W[O[� &Nr~_b`+I^_o^alo�mbkfkpri^',� Fk�qeb� /74.p*� qeb�Jrper^r� Fkkr�pbqqiba� Fk�qeb�
dlsbokjbkq+abpfdk^qba�`ljjrkfqv�lc�Rqpefj^ppfq,
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^ka� o^kh�&^``loafkd�ql�qeb�krj_bo�e^osbpqba�^ka�qeb�baf_ib�tbfdeq�molsfaba�_v�

b^`e�pmb`fbp'�qeb�pmb`fbp�lc�tfia�^kfj^ip�qe^q�tbob�`^rdeq�^ka� hfiiba� _v�qeb�

obpfabkqp�lc�qeb�qtl�I^_o^alo�Fkkr�`ljjrkfqfbp*�Pebpe^qpefq�^ka� Rqpefj^ppfq*�

_bqtbbk�./� Pbmqbj_bo�/777�^ka�1/� J^v�0...,� Qeb�prosbv�obpriqp�c^`fifq^qba�

qeb�p`fbkqfcf`�abqbojfk^qflk�lc�pmb`fbp�qe^q�clojba�^�pr_pq^kqf^i� m^oq�lc�qeb� Fkkr�

afbq*� ^ka� pr_pbnrbkqiv*� qeb�pbib`qflk� &Fk� `lkgrk`qflk�tfqe� `lkpriq^qflkp�tfqe�

jbj_bop�lc�qeb�qtl�`ljjrkfqfbp'�lc�clro�pmb`fbp�ql� Fk`irab� Fk�qeb�abq^fiba�

^kfj^i�eb^qe�^ka�`lkq^jfk^kq�^ppbppjbkq�me^pb�lc�qeb�lsbo^ii� pqrav,

.*.� GViZg^Vah�VcY�bZi]dYh

.*.*-� MZaZXi^dc�d[�hVbeaZ�edejaVi^dc

>�pqo^qfcfba� o^kalj�p^jmifkd� mol`bpp�t^p�rpba�ql�p^jmib�qeb�mlmri^qflk�lc�

bifdf_ib�erkqbop� &j^ib�^ka�cbj^ib',� >k�lsbo^ii� ifpq�lc�mlqbkqf^i� erkqbop�t^p�

abofsba�colj� /773�`ljjrkfqv�eb^iqe� ifpqp�lc�Fke^_fq^kqp�lc�qeb�qtl�I^_o^alo�Fkkr�

`ljjrkfqfbp,� ?^pba�lk�qvmf`^i� Fkkr� erkqfkd� mo^`qf`bp*�j^ibp�^ka�cbj^ibp*� /1�

vb^op�lc�^db�^ka�liabo�&_lok�_bclob�./� G^kr^ov�/764'*�tbob�`lkpfaboba�ql�_b�

bifdf_ib�erkqbop�ql�_b�prosbvba,� Klk+ikkr�jbk�^ka�tljbk�tel�tbob� hkltk�ql�

_b� Fkqbdo^qba� Fkql� Fkkr�c^jfifbp�tbob�^ipl� Fk`iraba� ^p�bifdf_ib�erkqbop,� Qelpb�

tel�tbob�bfqebo�hkltk�ql�e^sb�jlsba*� rk^_ib�ql�erkq�arb�ql�^�afp^_fifqv*� lo�

ab`b^pba�tbob� objlsba�colj�qeb� ifpq,� Qeb� obj^fkfkd� ifpq�clojba�qeb�p^jmifkd�

co^jb,

Qefp� ifpq�lc�bifdf_ib�erkqbop�t^p�pqo^qfcfba� Fkql�qtl�dolrmp*�  lrqmlpq �^ka�

 klk+lrqmlpq *� ^``loafkd�ql�qebfo�m^oqf`fm^qflk� Fk� ob`bkq�Lrqmlpq�Moldo^jp

1,
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pmlkploba� _v�qeb�`ljjrkfqv�?^ka�@lrk`fip,� Qeb�Lrqmlpq�Moldo^jp�tbob�

fkfqf^qba� fk� qeb�b^oiv� /75.p�ql�^ppfpq� Fkkr� c^jfifbp� fk�^``bppfkd�erkqfkd�^ob^p,�

Qebpb�moldo^jp�e^sb�mi^vba�^k� fjmloq^kq�olib� fk� c^`fifq^qfkd� mobpbkq+a^v�

e^osbpqfkd�^`qfsfqfbp�clo�j^kv� Fkkr�c^jfifbp� &>ojfq^db*� /77.',� Qeb�^pprjmqflk�

_befka�qefp�jbqela�lc�pqo^qfcf`^qflk�t^p�qe^q�qelpb�tel�m^oqf`fm^qba� fk�qeb�

Lrqmlpq�Moldo^j� fk�qeb�m^pq�qbkaba�ql�erkq�obdri^oiv�tefib� fk� qeb�`lrkqov�^ka�

j^v�e^sb�_bbk�^`qfsb�erkqbop�^olrka�qeb�`ljjrkfqv�^p�tbii,� Qefp�pqo^qfcf`^qflk�

t^p�rpba�ql�bkprob�qe^q�qelpb�tel�tbob�jlob� ifhbiv�ql�_b�cobnrbkq�erkqbop�tlria�

_b� fk`iraba� fk�qeb�pqrav,� Fk�Pebpe^qpefq*� qeb�lkiv�^s^fi^_ib� ifpq�lc�Lrqmlpq�

Moldo^j� m^oqf`fm^kqp�t^p�colj�pmofkd� /777,� Fk�Rqpefj^ppfq*� qeb� ifpqp�lc�

m^oqf`fm^kqp�colj� /775*� /776�^ka� /777�tbob�^``bppba,

P^jmib�pfwb�`^i`ri^qflkp�ql�abqbojfkb�qeb�krj_bo�lc�Fkkr� mblmib�ql�_b�

prosbvba�colj�qefp�p^jmifkd�co^jb�rqfifwba�qeb�pq^ka^oa�absf^qflk�colj�qeb�

e^osbpq�prosbvp�`lkar`qba� fk�Pebpe^qpefq�^ka�Rqpefj^ppfq�fk� /764�+ �65�

&>ojfq^db*� /77.'*�^ka�qeb�dl^i�t^p�ql� _b�tfqefk�03#�lc�qeb�qorb�jb^k�tfqe�73#�

`lkcfabk`b,� Qebpb�`^i`ri^qflkp� obpriqba� fk�qeb�kb`bppfqv�ql�prosbv�04�mblmib�mbo�

sfii^db*� lo�^mmolufj^qbiv�2#�lc�qeb�p^jmifkd�co^jb�clo�Pebpe^qpefq�^ka�5#�clo�

Rqpefj^ppfq,� Eltbsbo*� _b`^rpb�qebob�t^p�^�jr`e� pj^iibo�krj_bo�lc�

m^oqf`fm^kqp�qe^k�klk+m^oqf`fm^kqp� fk�qeb�Lrqmlpq�Moldo^jp*�qeb�abpfoba� prosbv�

molmloqflk�clo�qeb�lrqmlpq�m^oqf`fm^kq�mlmri^qflk�t^p�pbq�^q�^�jfkfjrj�lc�0.#

&05�mblmib�clo�Pebpe^qpefq�^ka�3�mblmib�clo�Rqpefj^ppfq'� fk�loabo�ql�l_q^fk�

ob^plk^_iv�^``ro^qb�bpqfj^qbp�clo�qefp�pqo^qrj�lc�qeb�mlmri^qflk,� Clo�

`lkpfpqbk`v*� qeb�abpfoba� p^jmib�pfwb�t^p� fk`ob^pba�ql�1.� fkafsfar^ip�colj�b^`e
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pr_+mlmri^qflk� fk�Pebpe^qpefq�^ka�1.�klk+m^oqf`fm^kqp� fk� qeb�Lrqmlpq�Moldo^j�

^ka� /0�m^oqf`fm^kqp� fk�qeb�Lrqmlpq�Moldo^j� fk�Rqpefj^ppfq�clo�b^`e�erkqfkd�

mbofla� prosbvba,

Qeb�bifdf_ib�erkqbop� fk�qeb�p^jmifkd�co^jb�tbob�^ppfdkba�`ljmrqbo+

dbkbo^qba� o^kalj�krj_bop*� ^ka� ìlrqmlpqî�^ka� ìklk+lrqmlpqî� obpfabkqp�tbob�

o^kaljiv�pbib`qba�rkqfi� qeb�^mmolufj^qb�krj_bo�lc�obnrfoba� erkqbop�t^p�

prosbvba,

.*.*.� MjgkZn�YZh^\c

Qeb�prosbv�t^p�abpfdkba�ql�^kptbo�nrbpqflkp� obd^oafkd�tef`e� pmb`fbp�

tbob�erkqba�arofkd�qeb�qfjb�mbofla� _bfkd�`lkpfaboba*� ^ka� elt�j^kv�lc�b^`e�

pmb`fbp�tbob�e^osbpqba� &pqor`h�^ka� obqofbsba',

>�mobifjfk^ov�ifpq�lc�pmb`fbp�clo�qeb�e^osbpq�prosbv�t^p�abofsba�colj� �̂

`ljmobebkpfsb� ifpq�lc�mlqbkqf^iiv�erkqba� pmb`fbp�`ljmfiba� _v�qeb� Fkkr� K^qflk�clo�

rpb� fk� e^osbpq�af^ofbp,� Qeb� ifpq� fk`iraba� fkafsfar^i�pmb`fbp� &bd,�tfiilt�mq^ojfd^k'�

^p�tbii�^p� obi^qba�dolrmp�lc�pmb`fbp� &bd,�ar`hp'�clo�rpb� fc�qeb� obpmlkabkq�afa� klq�

fabkqfcv�qeb�m^oqf`ri^o�pmb`fbp,

Qeb�prosbv�t^p�absbilmba� fk�`ilpb�`lkpriq^qflk�tfqe�qeb� Fkkr� `l+

obpb^o`ebop�^ka� Fkkr� erkqbop� fk�b^`e�`ljjrkfqv*� ^ka�qelpb�^kfj^ip�qe^q�tbob�

klq� fabkqfcfba�^p�_bfkd�kloj^iiv�erkqba�lo�b^qbk�tbob� objlsba�colj�qeb� ifpq,� Qeb�

obj^fkfkd�pmb`fbp�lk�qeb� ifpq�tbob� fabkqfcfba� _v�_lqe�qeb� Bkdifpe�^ka� Fkkr+^fjrk�

k^jbp,� @ljjlkiv�ob`ldkfwba� k^jbp�tbob�rpba� fk� mi^`b�lc�cloj^i� k^jbp�

tebob� fq�t^p�abbjba�^mmolmof^qb�&bd,� m^oqofadb�fkpqb^a�lc�dolrpb',� Qeb�pmb`fbp
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tbob�`^qbdlofwba� fkql�dolrmp�c^jfif^o�ql� fkkr� erkqbop9�  i^ka�^kfj^ip *�  civfkd�

^kfj^ip �^ka�  cfpe � &tef`e�^ipl� fk`iraba� j^ofkb�j^jj^ip',� >�`^qbdlov�lc� lqebo �

t^p�^aaba�ql�b^`e�dolrm�ql�^``lrkq�clo�^kv�pmb`fbp�klq� fk`iraba� fk�qeb�prosbv�

ifpq,� Clo�b^pb�lc�^ajfkfpqo^qflk*� qeb�loabo�lc�qeb�pmb`fbp�tfqefk�b^`e� `^qbdlov�

t^p�^oo^kdba� _bdfkkfkd�tfqe�qelpb�jlpq�`ljjlkiv�erkqba,� Fkfqf^i�ao^cqp�lc�qeb�

prosbv�tbob�mfilqba�lk� Fkkr�K^qflk�pq^cc�jbj_bop�^ka� obsfpflkp�tbob�j^ab*�

_^pba�lk�`ljjbkqp� ob`bfsba� &^�`lmv�lc�qeb�prosbv�rpba� fk�_lqe�`ljjrkfqfbp� fp�

mobpbkqba� fk�>mmbkafu�A',

.*.*/� MjgkZn�VYb^c^higVi^dc

Qeb�prosbvp�tbob�^ajfkfpqboba� _v�qeb� Fkkr�`l+obpb^o`ebo�clo�b^`e�

*� `ljjrkfqv�fk�qeb� i^kdr^db�`elpbk� _v�qeb� fkqbosfbtbb,� Fk�^�pfkdib� fkqbosfbt*�

b^`e� obpmlkabkq�t^p�^phba�ql� ob`^ii�te^q�^kfj^ip�tbob�erkqba� ^ka�qeb�krj_bo�

lc�b^`e�pmb`fbp�pqor`h�^ka� obqofbsba�clo�qeb�pmb`fcfba� erkqfkd�mbofla,� Qeb�s^pq�

j^glofqv�lc�prosbvp�tbob�`ljmibqba� fk� mboplk9� eltbsbo*� pljb�prosbvp�tbob�

`ljmibqba�lsbo�qeb�qbibmelkb�tebk� obmb^qba� obnrbpqp�clo�^�mboplk^i� fkqbosfbt�

tbob�clrka�ql�_b� fjmlppf_ib,� >�cbt�prosbvp�tbob� ibcq�tfqe�qeb�mboplk�_bfkd�

prosbvba*�ql�_b�`ljmibqba�lk�qebfo�ltk,� Qefp�t^p�alkb�lkiv�tebk� mboplk^i�lo�

qbibmelkb� fkqbosfbtp�`lria� klq�_b�^``ljmifpeba*� ^ka�lkiv�tebk�qeb� Fkkr� `l+

obpb^o`ebo�cbiq�qe^q�qeb� obpmlkabkq�tlria� _b�^_ib�ql�^kptbo�qeb�prosbv�nrbpqflkp�

tfqelrq�qeb�kbba�lc�sbo_^i� ^ppfpq^k`b,

Obpmlkabkqp�tbob�dfsbk�qeb�lmqflk�lc�bfqebo�cfiifkd� fk�qeb�^`qr^i� krj_bo�lc�

b^`e�pmb`fbp�lc�^kfj^i� erkqba*�lo�`fo`ifkd�qeb�^mmif`^_ib� o^kdb�`loobpmlkafkd�ql�

qe^q�^kfj^i,� Qeb� o^kdbp� ifpqba�clo�b^`e�^kfj^i�tbob�_^pba�lk�qeb�krj_bo
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qvmf`^iiv�hfiiba�arofkd�qeb�erkqfkd� mbofla,� Clo�bu^jmib*� clo�j^jj^ip�pr`e�^p�

_b^sbo*�qeb� o^kdbp� ifpqba�qbkaba� ql�_b�pj^ii� &/+2*� 3+7*� /.+/2*� bq`,'�tebob^p�clo�

_foap�^ka�cfpe*� qeb� o^kdbp�dfsbk�tbob� i^odbo�&/+/2*� /3+07*� bq`,'*� obcib`qfkd�qeb�

qvmf`^i� e^osbpq�clo�jlob�b^pfiv�^``bppf_ib�^ka� mibkqfcri� ^kfj^ip,

Ql� obcib`q�pb^plk^i�afccbobk`bp� fk� erkqfkd�m^qqbokp*� prosbvp�tbob�

^ajfkfpqboba� clo�qtl�pbm^o^qb�erkqfkd�mboflap�clo�obpfabkqp�lc�Pebpe^qpefq8�  c^ii �

&Pbmqbj_bo�/*� /777�ql�G^kr^ov�1/*�0...'�^ka�  tfkqbo-pmofkd � &Cb_or^ov�/*�0...�

ql�J^v�1/*�0...',� >ii� obpmlkabkqp�tbob�prosbvba�^p�pllk�^p� ildfpqf`^iiv�mlppf_ib�

^cqbo�qeb�bka�lc�b^`e�erkqfkd�mbofla,� Fk�dbkbo^i*� prosbvp�tbob�`ljmibqba�tfqefk�

^�cbt�jlkqep�lc�qeb�bka�lc�b^`e� erkqfkd�mbofla*�tefib�^�cbt�lc�qeb� i^qb�

obpmlkabkqp�qllh�^p� ilkd�^p�kfkb�jlkqep�ql� obpmlka,� ?bvlka� kfkb�jlkqep*� fq�

t^p�cbiq�qe^q�ob`^ii� _f^p�tlria� _b�qll�dob^q*� bpmb`f^iiv�tfqe� pfjfi^ofqv�lc�pb^plkp�

&bd,� prosbvfkd�clo�c^ii� /777�t^p� ifjfqba�ql�qeb�mbofla� moflo�ql�c^ii�0...',

Arb�ql�^ajfkfpqo^qfsb�afccf`riqfbp*� lkiv�prosbvp�clo�qeb�mbofla� fk`irafkd�

Pbmqbj_bo�/*� /777�ql�G^kr^ov�1/*�0...�tbob�`ljmibqba� fk� Rqpefj^ppfq*� ^ka�lkiv�

/4�prosbvp�tbob�`ljmibqba�colj�qeb� o^kaljiv�pbib`qba� ifpq�lc�bifdf_ib�erkqbop,

>k�^aafqflk^i� /2�prosbvp�tbob�^ipl�`ljmibqba� _v�hkltk� erkqbop�klq�fk`iraba�lk�

qeb� o^kalj�p^jmib� ifpq,� Arb�ql�qeb�pj^ii� krj_bo�lc�o^kaljiv�pbib`qba� prosbvp�

`ljmibqba*� e^osbpq�bpqfj^qbp�clo�Rqpefj^ppfq�tbob�klq�`^i`ri^qba,� Qeb�

nr^ifq^qfsb�a^q^�colj�qeb�prosbvp�`ljmibqba� &o^kaljiv�pbib`qba�^ka�hkltk�

erkqbop'�^ob� obmloqba� fk�qeb�Obpriqp,
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.*.*0�MiVi^hi^XVa� VcVanhZh

Clo�Pebpe^qpefq*� e^osbpq�a^q^�clo�b^`e�pmb`fbp�dS_S�prjj^ofwba� _v�

erkqfkd�pb^plk,� Tebob� o^kdbp�lc�^kfj^ip�tbob�pbib`qba� fkpqb^a�lc�krj_bop*� qeb�

jfamlfkq�lc�qeb� o^kdb�t^p�pr_pqfqrqba�^p�^k�bpqfj^qb�lc�qeb�krj_bo�lc�^kfj^ip�

e^osbpqba,� Fc�qe^q�krj_bo�t^p�klq�^�telib�krj_bo*� qeb�kbuq� iltbpq�telib�

krj_bo�t^p�`elpbk� &bd,� /2�clo�qeb� o^kdb8� /.+/7',

Qeb�afpqof_rqflkp�lc�qeb�e^osbpq�bpqfj^qbp�tbob� ofdeq�phbtba*�tfqe�jlpq�

^kfj^ip�e^osbpqba� _v�^�cbt�erkqbop�^ka�qeb�j^glofqv�lc�obpmlkabkqp� obmloqfkd�kl�

erkqfkd,� Qebobclob*� qeb�kloj^i� mo^`qf`b�lc�rpfkd�qeb�jbaf^k�ql� obmobpbkq�`bkqo^i�

qbkabk`v�lc�ofdeq+phbtba�a^q^�tlria� molar`b�^k�bpqfj^qb�lc�wbol*�tef`e�tlria�

_b�^�`ib^o�rkabo+bpqfj^qflk�lc�qeb�qorb�m^o^jbqbo,� Croqebojlob*� �̂wbol�bpqfj^qb�

tlria� _b� fk^mmolmof^qb�clo�qeb�crqrob�rpbp�lc�qeb�prosbv�&bd,� clo�pbib`qflk�lc�

pmb`fbp�clo�`lkq^jfk^kq�qbpqfkd�^ka� eb^iqe�^ppbppjbkq*� lo�clo�i^ka+ofdeqp�

kbdlqf^qflkp�^ka-lo�`ljmbkp^qflk',� Qebobclob*� ^k�^ofqejbqf`�jb^k� &krj_bo�lc�

^kfj^ip�mbo�obpmlkabkq'�^ka�pq^ka^oa�absf^qflk�tbob�`^i`ri^qba�ql�abqbojfkb�qeb�

`bkqo^i�qbkabk`v�^ka�s^of^qflk�lc�qeb�e^osbpqfkd�a^q^*� _v�pmb`fbp*� e^osbpq�

pb^plk*�^ka�pr_+mlmri^qflk�p^jmiba� &lrqmlpq�sp,� klk+lrqmlpq�m^oqf`fm^kq',

Qeb�e^osbpq�a^q^*� _v�pmb`fbp*� e^osbpq�pb^plk�^ka�pr_+mlmri^qflk�p^jmiba�

tbob�qebk�buqo^mli^qba�colj�qeb�p^jmiba� mlmri^qflk�ql�qeb�qlq^i� mlmri^qflk�lc�

bifdf_ib� erkqbop�ql�molar`b�`ljjrkfqv�e^osbpq�bpqfj^qbp�clo�b^`e�erkqfkd�mbofla,�

Qefp�t^p�alkb�_v�abqbojfkfkd�qeb�lsbo^ii� mlmri^qflk�jb^kp�^ka�pq^ka^oa�boolo�

lc�qeb�bpqfj^qb�lc�qeb�jb^k*� qebk�jriqfmivfkd�_v�qeb�qlq^i� mlmri^qflk�lc�bifdf_ib�

erkqbop*�pqo^qfcfba� _v�lrqmlpq�^ka� klk+lrqmlpq�m^oqf`fm^kqp,
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Qlq^i� baf_ib�tbfdeq�clo�b^`e�qvmb�lc�pmb`fbp�t^p�qebk�`^i`ri^qba� _v�

jriqfmivfkd�qeb�bpqfj^qba�qlq^i� krj_bo�e^osbpqba� &^ka� pq^ka^oa�boolo'�clo�b^`e�

pmb`fbp�tfqe�baf_ib�tbfdeq�s^irbp�clo�b^`e� pmb`fbp*� ^p�abqbojfkba�colj�>ojfq^db�

&/77.'�^ka� G?KN� &/760'*�tef`e� obcib`q�qeb� i^odb�molmloqflk�lc�b^`e�^kfj^i�qe^q� fp�

qvmf`^iiv�b^qbk,� Clo�`boq^fk�pmb`fbp*� baf_ib�tbfdeq�s^irbp�`lria� klq�_b�l_q^fkba�

colj�qebpb�plro`bp,� Qebobclob*�^k�^mmolufj^qb�s^irb�t^p�pbib`qba�colj�^klqebo�

pmb`fbp�tfqefk�qeb�p^jb�c^jfiv,

Cfk^iiv*� ^�do^ka�qlq^i� lc�baf_ib�tbfdeq�clo�^ii� pmb`fbp�e^osbpqba�t^p�

`^i`ri^qba*� ^ka�qeb�molmloqflk�qe^q�b^`e� pmb`fbp�obmobpbkqba�lc�qefp�do^ka�qlq^i�

t^p�abqbojfkba� fk�loabo�ql�clojri^qb�qeb� ifpq�lc�^kfj^i� pmb`fbp�lc�`lrkqov�clla�

qe^q�`lria� _b�`lkpfaboba�ql�cloj� �̂pr_pq^kqf^i� m^oq�lc�qeb� Fkkr�afbq�&f,b,�pmb`fbp�

clojfkd�<� /�#�lc�qeb�do^ka�qlq^i�baf_ib�tbfdeq',

.*/� LZhjaih

Q^_ib�0,/� ifpqp�qeb�krj_bo�^ka� molmloqflk�lc�bifdf_ib� erkqbop�prosbvba� fk�

Pebpe^qpefq�clo�b^`e�erkqfkd�mbofla� &c^ii� /777�^ka�tfkqbo-pmofkd�0...'*� _v�

lrqmlpq�m^oqf`fm^qflk�pqo^q^,� Qeb� fksbopb�lc�qebpb�molmloqflkp�tbob�rpba�^p�

tbfdeqfkd�c^`qlop�tfqefk�b^`e� pqo^qrj�ql�abqbojfkb�qeb�qlq^i� `ljjrkfqv�e^osbpq�

bpqfj^qbp,

Fk�qeb�c^ii� ^ka�tfkqbo-pmofkd�prosbvp*�25#�^ka� 33#�lc�obpmlkabkqp*�

obpmb`qfsbiv*�tbob�tljbk,� Clo�qeb�c^ii�prosbv*� 3.#�lc�ìlrqmlpqî�^ka�23,5#�lc�

ìklk+lrqmlpqî� obpmlkabkqp� fk�Pebpe^qpefq� ob`^iiba� erkqfkd�arofkd�qe^q�mbofla,
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NVWaZ�.*-*� Krj_bo�^ka� molmloqflk�lc�bifdf_ib�e^osbpqbop�prosbvba� fk� Pebpe^qpefq�
clo�qeb�c^ii� &./� Pbmqbj_bo�/777�ql�1/� G^kr^ov�0...'�^ka�tfkqbo-pmofkd� &./�
Cb_or^ov�0...�ql�1/� J^v�0...'�erkqfkd�mboflap,

Qlq^i�bifdf_ib�
erkqbop Krj_bo

Prosbvba

C^ii
Molmloqflk
Prosbvba

Tfkqbo-Pmofkd�
Krj_bo� Molmloqflk�
Prosbvba� Prosbvba

Klk+lrqmlpq 334 13 2 */" 02 0 */"

Lrqmlpq /13 /6 -/*/" 1/ 01,.#

Qlq^i 47/ 31 5,5# 33 6,.#
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tefib� /7,2#�lc�ìlrqmlpqî�^ka� //,3#�lc�ìklk+lrqmlpq � obpmlkabkqp� ob`^iiba�

erkqfkd�arofkd�qeb�tfkqbo-pmofkd�erkqfkd�mbofla,

Fk�Q^_ib�0,0*�qeb�e^osbpq�bpqfj^qbp�clo�Pebpe^qpefq*� fk� qlq^i�^ka� _v�pb^plk*�

^ob� ifpqba�_v�^kfj^i�qvmb�&j^jj^ip*� _foap�^ka�cfpe'*� ^ilkd�tfqe�qeb�pq^ka^oa�

boolop�lc�qebpb�bpqfj^qbp,� Qeb�pmb`fbp�tfqefk�b^`e�^kfj^i�qvmb�^ob�loaboba�tfqe�

obpmb`q�ql�qeb�qlq^i� e^osbpq�bpqfj^qb,� >�qlq^i�lc�/.�j^jj^if^k�pmb`fbp*� //� ^sf^k�

pmb`fbp�^ka�6�cfpe�pmb`fbp�tbob� obmloqba� ql� _b�e^osbpqba� fk�qeb�c^ii*�tefib�3�

j^jj^if^k� pmb`fbp*� //� ^sf^k�pmb`fbp�^ka�5�cfpe�pmb`fbp�tbob� obmloqba�ql�_b�

e^osbpqba�arofkd�qeb�tfkqbo-pmofkd�erkqfkd�mbofla,

Qeb�cliiltfkd�pmb`fbp�tbob� obmloqba�^p�e^osbpqba� _bqtbbk�./� Pbmqbj_bo*�

/777�^ka�1/� G^kr^ov*� 0...�_v�1.�erkqbop� fk�Rqpefj^ppfq8� `^of_lr*� _i^`h�_b^o*�

mlo`rmfkb*� pb^i� &dbkbof`'*� oba�clu*� pkltpelb�e^ob*�>o`qf`�e^ob*�>o`qf`�clu*�

jrpho^q*� pmor`b�dolrpb*�dolrpb� &dbkbof`'*�tfiilt�mq^ojfd^k*� ol`h�mq^ojfd^k*�

@^k^a^�dllpb*� bfabo�ar`h�&dbkbof`'*� p`lqbo�&dbkbof`'*� ar`h�&dbkbof`'*� mfkq^fi*� drii�

&dbkbof`'*� qbok� &dbkbof`'*�>o`qf`�`e^o�&pb^ork�^ka� i^kail`hba'*� _ollh�qolrq�

&pb^ork'*� i^hb�qolrq*� p^ijlk*�`la*� ol`h`la*� i^hb�tefqbcfpe�^ka�p`rimfk,� Nr^ifq^qfsb�

afccbobk`bp�lc�qeb�prosbv�obpriqp�colj�Rqpefj^ppfq�`ljm^oba�ql�Pebpe^qpefq�

fk`iraba�qeb�e^osbpqfkd�lc�j^ofkb�pmb`fbp�pr`e�^p�pb^i*�>o`qf`�`e^o*� ^ka�bfabo�

ar`hp*� ^p�tbii� ^p�jlob�kloqeboiv�o^kdfkd�qboobpqof^i� pmb`fbp�pr`e�^p�>o`qf`�e^ob�

^ka�>o`qf`�clu,

Q^_ib�0,1� ifpqp�qeb�bpqfj^qba�qlq^i�baf_ib�tbfdeq�_v�pmb`fbp*� fk� hfildo^jp*�lc�

qeb�qlq^i� `ljjrkfqv�e^osbpq�bpqfj^qbp�clo�Pebpe^qpefq,� Qeb�pmb`fbp�^ob�loaboba
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NVWaZ�.*.*� @ljjrkfqv�e^osbpq�bpqfj^qbp�lc�
boolo'�_v�pb^plk�^ka� fk�qlq^i�clo�Pebpe^qpefq�
1/� J^v�0...*� ifpqba� _v�^kfj^i� qvmb,

krj_bo�lc�^kfj^ip�hfiiba� &pq^ka^oa�
clo�qeb�mbofla�./� Pbmqbj_bo�/777�+

C ^ fo Tfkqbo-Pmofkd Qlq^i�
e^osbpq�bpqfj^qb

J^jj^ip� @^of_lr 0127� &/.15' /23� &47' 0272� &/.17'
Pkltpelb�e^ob 4/3� &020' 172� &124' /..7� &200'

Mlo`rmfkb 276� &/44' /37� &54' 435� &/60'
Jrpho^q 54� &40' . 54� &40'
Oba�clu 54&40' . 54�&40'
?b^sbo 33�&2/' /6&/2' 54� &22'
Jfkh 33&33' . 33�&33'

J^oqbk 33� &33' . 33�&33'
Lqqbo /2� &/2' 5&5' 0/� &/3'

?i^`h�_b^o 5&5' . 5&5 '
?foap� Pmor`b�dolrpb 27.4� &/547' //.4� &4.6' 4.//� &/65/'

Dolrpb�&dbkbof`' 16./� &/222' 172� &1//' 2/72�&/255'
Tfiilt�mq^ojfd^k 00//� &607' 0.5� &/44' 02/7� &624'
Ol`h�mq^ojfd^k /436� &/105' 110� &006' /77.� &/124'
Orccba�dolrpb /105� &/.42' 061� &013' /4/.� &/.7.'
@^k^a^�dllpb 7.3� &124' 213�&027' /12/� &204'
Ar`h� &dbkbof`' 2./� &0/2' 13�&13' 213� &0/5'

?i^`h�ar`h /16� &54' /37� &/.2' 075� &/07'
?i^`h�p`lqbo . /1/� &/.2' /1/� &/.2'
Proc�p`lqbo /02� &///' . /02� &///'

Illk� &dbkbof`' 40� &33' . 40� &33'
Liapnr^t�ar`h 5&5' 13� &13' 2/� &13'

Hfkd�bfabo . 13� &13' 13�&13'
Tefqb+tfkdba�p`lqbo . 13� &13' 13�&13'

?irb�tfkdba�qb^i . 13� &13' 13�&13'
Drii� &dbkbof`' 06� &06' . 06� &06'
Lti� &dbkbof`' /2&/2' . /2� &/2'

Cfpe� O^fk_lt�pjbiq 2/65� &1067' 752� &5/7' 3/40� &1145'
?ollh�qolrq /540� &5/7' 110� &/44.' 0.72� &516'
I^hb�qolrq //25� &3//' /.2� &47' /03/� &3/4'

>qi^kqf`�p^ijlk 220� &047' . 220� &047'
I^hb�tefqbcfpe /71� &/71' . /71� &/71'
Kloqebok�mfhb 7.� &47' . 7.� &47'

?ollh�qolrq�&pb^ork' 33�&33' 13� &13' 7.� &43'
Ol`h`la 40� &40' . 40� &40'

>o`qf`�`e^o�&i^kail`hba' . 13� &13' 13� &13'
>o`qf`�`e^o . 13�&13' 13� &13'

Lr^k^kf`eb [ . 0/� &0// 0/� &0//

ä�C^ii� fk`irabp�qeb�mbofla�colj�Pbmqbj_bo�/*� /777�ql�G^kr^ov�1/*�0...,
[�Tfkqbo-Pmofkd� fk`irabp�qeb�mbofla�colj� Cb_or^ov�/*�0...�ql�J^v�1/*�0...,�
I^kail`hba�>qi^kqf`�p^ijlk
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NVWaZ�.*/*�Bpqfj^qbp�lc�`ljjrkfqv�e^osbpq�baf_ib�tbfdeq�&^ka� pq^ka^oa�boolo'� &hd'�
^ka� mbo`bkq^db�lc�qlq^i� `ljjrkfqv�e^osbpq�baf_ib�tbfdeq�_v�pmb`fbp�clo�
Pebpe^qpefq�clo�Pbmqbj_bo�/*� /777�+ �J^v�1/*�0...,

Pmb`fbp Baf_ib
tbfdeq

Qlq^i�e^osbpq�ä�
bpqfj^qb� &PB'

Qlq^i�baf_ib�
tbfdeq�&PB'

Mbo`bkq�lc�
Qlq^i�baf_ib�tbfdeq

@^of_lr 4/,5 0272� &/.17' /3166.� &42/.4' 44*3.
Mlo`rmfkb 2,54 434� &/60' 1/01� &644' -*4,
@^k^a^�dllpb 0,/ /12/� &204' 06/4� &673' -*2.
Pmor`b�dolrpb .,13 4.//� &/65/' 0/.2�&433' -*.-
>qi^kqf`�p^ijlk 1,55 220� &047' /444� &/./2' .,74
I^hb�qolrq /,0 /03/� &3/4' /3./� &4/7' .,65
Dolrpb� &dbkbof`' .,13 2/72� &/255' /246� &3/5' .,63
?ollh�qolrq ,*1 0.72� &516' /.25� &147' .,4.
Pkltpelb�e^ob .,62 /..7� $0..% 626� &132' .,27
Tfiilt�mq^ojfd^k .,13 02/7� &624' 625� &074' .,27
Ol`h�mq^ojfd^k .,13 /77.� &/124' 475� &25/' .,2.
?i^`h�_b^o 73,1 5&5 ' 445� &445' .,16
?b^sbo 5,7 54� &22' 4..� &126' .,13
Orccba�dolrpb .,13 /4/.� &/.7.' 342� &160' .,10
Ar`h�&dbkbof`' .,55 213� &0/5' 113� &/45' .,/7
?i^`h�ar`h .,55 075� &/07' 007� &77' .,/1
I^hb�tefqbcfpe ,*2 /71� &/71' //4� &//4' .,.5
O^fk_lt�pjbiq .,.0 3/40� &1145' /.1� &45' .,.4
?i^`h�p`lqbo .,55 /1/� &/.2' /./� &6.' .,.4
Lqqbo 2,53 0/� &/3' /..� &5/' .,.4
Ol`h`la /,37 40� &40' /..� &77' .,.4
Proc�p`lqbo .,55 /02� &///' 74� &63' .,.4
Kloqebok�mfhb / 7.� &47' 7.� &47' .,.3
Illk� &dbkbof`' /,.6 40� &33' 45&37' .,.2
Jrpho^q .,42 54� &40' 27� &2.' .,.1
?ollh�qolrq�&pb^ork' .,3 7.&43' 23�&11' .,.1
>o`qf`�`e^o�&i^kail`hba'� /,0 13�&13' 20� &20' .,.0
Liapnr^t�ar`h .,55 2/� &13' 10� &05' .,.0
Hfkd�bfabo .,55 13�&13' 05� &05' .,.0
Tefqb+tfkdba�p`lqbo .,55 13�&13' 05� &05' .,.0
?irb+tfkdba�qb^i .,55 13� &13' 05&05' .,.0
Lr^k^kf`eb[ñ / 0/� &0/' 0/� &0/' .,./
>o`qf`�`e^o .,3 13� &13' /6� &/6' .,./

[�@^i`ri^qflkp� _^pba�lk�qlq^i� e^osbpq�bpqfj^qbp�mobpbkqba� fk�Q^_ib�0,0�
[�I^kail`hba�>qi^kqf`�p^ijlk
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tfqe� obpmb`q�ql�qeb�qlq^i�baf_ib�tbfdeqp,� Qeb�qlq^i�baf_ib�tbfdeq�lc�`^of_lr�

e^osbpqba�t^p� /31*66.�hd�lo�66,5�#�lc�qeb�qlq^i�baf_ib�tbfdeq�lc�^ii� pmb`fbp�

`lj_fkba,

Qeb�pmb`fbp�qe^q�`ljmofpba�^q�ib^pq� /#�lc�qeb�bpqfj^qba�qlq^i�baf_ib�tbfdeq�

e^osbpqba� _bqtbbk�./� Pbmqbj_bo�/777�^ka� 1/� J^v�0...�clo�Pebpe^qpefq�tbob9�

`^of_lr*� mlo`rmfkb*�@^k^a^�dllpb�^ka�pmor`b�dolrpb,� Qebpb�clro�pmb`fbp�^p�

tbii� ^p�>qi^kqf`�p^ijlk*� i^hb�qolrq�^ka� _ollh�qolrq�tbob� Fk`iraba� Fk�qeb�peloq+ifpq�

colj�tef`e� obpfabkqp�lc�Pebpe^qpefq�pbib`qba�qtl�pmb`fbp�clo�pr_pbnrbkq�eb^iqe�

^ka� `lkq^jfk^kq�^k^ivpbp,� Qeb�cfpe� pmb`fbp�tbob� Fk`iraba� _b`^rpb�qebfo�qlq^i�

baf_ib�tbfdeqp�tbob�`ilpb�ql� /#�lc�qeb�qlq^i� `ljjrkfqv�e^osbpq�&p^ijlk8� .,75#*�

i^hb�qolrq8�.,64#*� _ollh�qolrq8� .,4.#',� Croqebojlob*� Fk� `lkqo^pq�ql�e^osbpqfkd�lc�

_foap�^ka�j^jj^ip*� �̂ i^odb�molmloqflk�lc�cfpefkd�^`qfsfqv�q^hbp�mi^`b�arofkd�qeb�

prjjbo�jlkqep� &^�mbofla� klq� Fk`iraba� Fk�qeb�e^osbpq�prosbvp',� Qerp*� qeb�^kkr^i�

cfpe� e^osbpq�t^p� ifhbiv�rkabobpqfj^qba,

Qeb�cliiltfkd�pmb`fbp�tbob�`lkpfaboba�ql�molsfab�^� i^odb�molmloqflk�lc�qeb�

`lrkqov�clla�clo�Rqpeij^ppfq*� _^pba�lk�baf_ib�tbfdeq8�`^of_lr*� pb^ip� &dbkbof`'*�

>o`qf`�`e^o*� @^k^a^�dllpb*� _ollh�qolrq*�pkltpelb�e^ob*� _i^`h�_b^o,� Qefp� ifpq�t^p�

abofsba� Fk�m^oq�colj�lro�prosbv�obpriqp*� _rq�mofj^ofiv�colj�qeb�e^osbpq�bpqfj^qbp�

obmloqba�_v�>ojiq^db� &/77.'�clo�qeb�`ljjrkfqv�Fk� /765,

.*0� >^hXjhh^dc

Qeb�mofj^ov�rpb�lc�qebpb�e^osbpq�prosbvp�t^p�ql�`ob^qb� o^khba� ifpqp�lc�

pmb`fbp*�_^pba�lk� erkqbo�ob`^ii*� qe^q�obmobpbkq� �̂ pr_pq^kqf^i� m^oq�lc�qeb�afbq�&F,b,�

`ljmofpfkd�^q� ib^pq� /� #�lc�qeb�bpqfj^qba�qlq^i�baf_ib�tbfdeq'�clo�qeb� obpfabkqp�lc
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b^`e� I^_o^alo�Fkkr�`ljjrkfqv�Fk� /777�+�0...,� Qebpb�ifpqp�tlria�qebk�_b�rpba�ql�

^ppfpq�obpb^o`ebop�^ka� `ljjrkfqv�obpfabkqp� Fk� `ellpfkd�pmb`fbp�clo�abq^fiba�

^kfj^i� eb^iqe� ^ka� `lkq^jfk^kq�pqrav�ql�_b�`^oofba�lrq�Fk�`lii^_lo^qflk�tfqe�

erkqbop�colj�b^`e�`ljjrkfqv�lsbo�qeb�cliiltfkd�qtl�vb^op,

D^qebofkdp�lc�obmobpbkq^qfsb�biabop�^ka� erkqbop�colj�b^`e�`ljjrkfqv�tbob�

ebia� ql�afp`rpp�qeb� ifpqp�molar`ba�^ka� ql�`ellpb�qtl�pmb`fbp�colj�b^`e�

`ljjrkfqv�ifpq�clo�qeb�pr_pbnrbkq�^kfj^i� eb^iqe�^ka� `lkq^jfk^kq�pqrav,� Qeb�

pmb`fbp�tbob�`elpbk� _^pba�lk�`lk`bokp�lsbo�qeb�eb^iqe�lc�qeb�^kfj^ip� fk� obi^qflk�

ql�`lkq^jfk^kqp*� colj�_lqe� il`^i�^ka� ilkd+o^kdb�plro`bp*� ^ka� `roobkq�^ka�

efpqlof`^i� Fkarpqof^i�absbilmjbkqp� Fk�qeb�erkqfkd�^ob^� &bd,� evaolbib`qof`�

absbilmjbkqp*� jfkfkd',� Qeb�`riqro^i�pfdkfcf`^k`b�lc�qeb�^kfj^ip�ql�qeb�`ljjrkfqv�

obpfabkqp�t^p�^ipl�^k� Fjmloq^kq�c^`qlo�Fk� qeb�`elf`b�lc�pmb`fbp,� Pebpe^qpefq�

obpfabkqp�jbq�lk�L`ql_bo�3*� 0...�^ka�`elpb�`^of_lr�^ka� mlo`rmfkbp,

Rqpeij^ppfq�biabop�jbq�lk�J^o`e�5*�0../� ^ka�`elpb�@^k^a^�dbbpb�^ka� _i^`h�

_b^o�clo�qeb�abq^fiba� pqrav,

>iqelrde�qeb� obi^qfsb�molmloqflkp�lc�qeb�s^oflrp�pmb`fbp�e^osbpqba�^ob� ifhbiv�

obcib`qfsb�lc�qeb�`ljjrkfqv�e^osbpq�arofkd�qeb�erkqfkd� mboflap�prosbvba*� Fk�

dbkbo^i*� clo�jlpq�pmb`fbp*� qeb�e^osbpq�bpqfj^qbp�^mmb^o�ql�_b� Fkci^qba,� ?^pba�lk�

^�`ljjrkfqv�mlmri^qflk�lc�/.70� &colj�qeb� /777�`bkprp'*� qeb�]S_�QO]WaO�`lrkqov�

clla� e^osbpq�Fk�Pebpe^qpefq�clo�qeb�kfkb�jlkqe� mbofla�tb�prosbvba�t^p� /4.�

hd-mboplk,� Qefp�bpqfj^qb� Fp�`lkpfabo^_iv�efdebo�qe^k�qe^q�abqbojfkba� _v�>ojiq^db�

&/77.'�Fk� /765�clo�_lqe�Pebpe^qpefq�&12� hd-mboplk-vb^o'�^ka�Rqpeij^ppfq�&/./�

hd-mboplk-vb^o',� Qeb�^sbo^db�^kkr^i� e^osbpq�bpqfj^qb�clo�qeb�@obb�lc�kloqebok
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Nr~_b`�clo�/750�+ �57�t^p� /0/� hd-mboplk� &G?KN*� /760'*� ^ka� qe^q�lc�qeb� Fkrfq�

`ljjrkfqv�lc�J^hhlsfh*� I^_o^alo�clo�^�lkb�vb^o�mbofla� fk� /76.�+ �/76/� t^p�63�

hd-mboplk� &>iqlk�J^`hbv�^ka�Loo*� /765',

Qeb�krj_bo�lc�`^of_lr�qe^q�t^p� obmloqba� hfiiba�arofkd�qeb� /777-0...�erkqfkd�

pb^plk�t^p�lsbo�/.�qfjbp�qeb�krj_bo�hfiiba� fk� /765�^p� obmloqba� _v�>ojfq^db�

&/77.',� Qefp� fk`ob^pb� ifhbiv�obcib`qp*� fk� m^oq*� ^�`e^kdb� fk� erkqfkd�mo^`qf`bp,

@^of_lr�jfdo^qflk� m^qqbokp�`e^kdba�^olrka� /777*� obpriqfkd� fk�jr`e�b^pfbo�^``bpp�

ql�qeb�^kfj^ip�^ka� ^�`loobpmlkafkdiv� i^odbo�e^osbpq�qe^k� fk� /765,� Eltbsbo*� fq� fp�

^ipl� ifhbiv�qe^q�qebob�t^p�pljb�abdobb�lc�lsbobpqfj^qflk�lc�qeb�`^of_lr� e^osbpq,

Pljb�lc�qeb�pbib`qflk*�jfp`i^ppfcf`^qflk*� `lkclrkafkd�^ka�buqo^mli^qflk�

c^`qlop�qe^q�j^v�e^sb� obpriqba� fk�^k�lsbobpqfj^qflk�lc�qeb�e^osbpq�^ob�afp`rppba�

_bilt,� Qebobclob*� qeb� obpriqp�^ob�mobpbkqba�tfqe�qeb�`^rqflk�qe^q�qeb�bpqfj^qbp�

pelria� klq�_b�^pprjba�ql�^``ro^qbiv�obcib`q�qeb�^`qr^i� `ljjrkfqv�e^osbpq�clo�qe^q�

mbofla,

Cfopq*�lsbobpqfj^qflk�`lria� e^sb�obpriqba�colj�klk+obpmlkpb�_f^p,� Klk+

obpmlkpb�_f^p�`^k�l``ro�fc�qeb�p^jmib�mlmri^qflk�afccbop*� clo�pljb�ob^plk*�colj�

qelpb�klq�prosbvba,� Tebk�p^jmibp�^ob�pqo^qfcfba*� pr`e�^p�t^p�alkb�clo�qebpb�

prosbvp*� fq� fp� fjmloq^kq�ql�bkprob�qe^q�fkafsfar^ip�^ob�^mmolmof^qbiv�`^qbdlofwba�

^ka�qe^q� �̂ obmobpbkq^qfsb�p^jmib�lc�b^`e�dolrm� fp�l_q^fkba,� Kl�pq^qfpqf`^iiv�

pfdkfcf`^kq�afccbobk`b�t^p�clrka� fk�^db�lo�dbkabo�afpqof_rqflk� _bqtbbk� ìlrqmlpqî�

^ka� ìklk+lrqmlpqî�dolrmp�lo�_bqtbbk�qelpb�prosbvba�^ka�qelpb�klq�prosbvba,

Pbsbo^i�qvmbp�lc�jfp`i^ppfcf`^qflk�_f^p�pelria�^ipl�_b�`lkpfaboba� fk�qeb�

mlppf_ib�lsbobpqfj^qflk,� Prosbv�obpmlkpbp�j^v�_b� fk^``ro^qb�lo�_f^pba� fc�qeb
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prosbv�fp�pljbelsY-�jfpib^afkd�lo�afccf`riq�ql�rkabopq^ka�lo�^ajfkfpqbo,�

Jfp`i^ppfcf`^qflk�sY-^p�jfkfjfwba� _v�pq^ka^oafwfkd�qeb�prosbvp�^ka�qebfo�

^ajfkfpqo^qflk�_bqtbbk�pb^plkp�^ka� `ljjrkfqfbp,� Fk�Pebpe^qpefq*� lkb�

fkqbosfbtbo*�tel�t^p�^�qorpqba�jbj_bo�lc�qeb�`ljjrkfqv*� `lkar`qba�^ii� prosbvp,�

Prosbvp�tbob�^ajfkfpqboba� fk�qeb� obpmlkabkqñp� i^kdr^db�lc�`elf`b,� Lsbo^ii*� fq�

t^p�cbiq�qe^q�qebob�t^p�^�dbkbo^i�^``bmq^k`b�lc�qeb�pqrav�^ka�qeb�prosbvp,� ?bclob�

qeb�prosbv�t^p�^ajfkfpqboba*� obpmlkabkqp�tbob� fkpqor`qba�ql� ob`^ii�lkiv�qebfo�ltk�

e^osbpq,� Eltbsbo*� fq�fp�mlppf_ib�qe^q�pljb�lc�qeb� obpmlkabkqp�j^v�e^sb�

^``lrkqba�clo�qeb�qlq^i� e^osbpq�lc�qeb�erkqfkd�m^oqv�lo�elrpbelia� o^qebo�qe^k�qebfo�

fkafsfar^i� e^osbpq�lkiv,� Fkabmbkabkq�`lkcfoj^qflk�lc�qeb�e^osbpq�bpqfj^qbp�t^p�

klq�mlppf_ib,

Ob`^ii� c^firob� fp�^klqebo�plro`b�lc�mlqbkqf^i�jfp`i^ppfcf`^qflk�_f^p,� Qeb�

prosbvp�tbob�abpfdkba�ql�obcib`q�pb^plk^i� erkqfkd�mboflap�ql�^ppfpq�qeb�

obpmlkabkqñp� ob`^ii,� >p�tbii*� ^ii� prosbvp�tbob�^ajfkfpqboba�tfqefk� kfkb�jlkqep�lc�

qeb�bka�lc�qeb�erkqfkd�mbofla,� Eltbsbo*� fq� fp�lcqbk�afccf`riq�ql�^``ro^qbiv�ob`^ii�

e^osbpqp�lc�pj^iibo�^kfj^ip�pr`e�^p�t^qboclti*�d^jb_foap�^ka�cfpe� &Rpebo�bq�^i,*

/7639� ?bohbp*� /77.',� Fk�dbkbo^i*� qeb� fkqbosfbtbo�cbiq�qe^q�qeb� obpmlkpbp�tbob�

ob^plk^_ib*� dfsbk�b^`e� fkafsfar^i�`fo`rjpq^k`b,� Eltbsbo*� fq� fp� mlppf_ib� fk� pljb�

`^pbp�qe^q�qeb�e^osbpqp�tbob�lsbobpqfj^qba�ql�pljb�abdobb,

Tfqe� obd^oa�ql�qeb�buqo^mli^qflk�c^`qlo*� qeb�qlq^i� mlmri^qflk�lc�bifdf_ib�erkqbop�

j^v�e^sb�_bbk�lsbobpqfj^qba� ib^afkd�ql�lsbobpqfj^qbp�lc�qeb�qlq^i�`ljjrkfqv�

e^osbpq,� Ql�abqbojfkb�qeb�qlq^i� mlmri^qflk�lc�bifdf_ib�erkqbop*� `ljjrkfqv�ifpqp�lc�

obpfabkqp�tbob�rpba�qe^q�tbob�abofsba� fk� /773*� clro�vb^op� moflo�ql�qeb�e^osbpq
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prosbv,� >iqelrde�qeb�`l+obpb^o`ebop� fk�b^`e�`ljjrkfqv�rma^qba�qeb� ifpqp�ql�

^``lrkq�clo�qelpb�tel�tbob�kl� ilkdbo�obpfabkq�lo�tbob�lqebotfpb�klq�`lkpfaboba�

ql�_b�bifdf_ib�erkqbop*� qebob�tbob�pljb�afccf`riqfbp� fk� hbbmfkd�qeb� ifpq�rm+ql+a^qb,�

Fk^``ro^`fbp� fk�qeb�`ljjrkfqv�ifpqp� ifhbiv� fkqolar`ba� pljb�abdobb�lc�klk+

obpmlkpb�_f^p,

Qebpb�plro`bp�lc�_f^p�`lria� fkcirbk`b�qeb�a^q^�^ka�jrpq�_b�`lkpfaboba�

tebk� fkqbomobqfkd�qeb�e^osbpq�pq^qfpqf`p,� >iqelrde�jlpq�lc�qeb�^kkr^i� erkqfkd� _v�

`ljjrkfqv�obpfabkqp�q^hbp�mi^`b�arofkd�qeb�erkqfkd�mboflap�`lsboba� _v�qeb�

prosbvp*� erkqfkd�arofkd�qeb�prjjboqfjb*�tefib� ifjfqba*�`lria� ^iqbo�qebpb�qlq^ip�

pljbte^q,� Croqebojlob*�qebob� fp�vb^oiv�s^of^qflk� fk�te^q� fp� e^osbpqba�arb�ql�qeb�

lmmloqrkfpqf`�k^qrob�lc�qeb�erkq*� ^ka�qerp*�a^q^�`liib`qba�lsbo�^� krj_bo�lc�vb^op�

tlria� dfsb�^�jlob�^``ro^qb� obmobpbkq^qflk�lc�qeb�`ljjrkfqv�e^osbpq�bccloq�lsbo�

qeb� ilkd�qboj,

Nr^ifq^qfsbiv*� qeb� o^kdb�lc�pmb`fbp�e^osbpqba�t^p�pfjfi^o�ql�qeb�prosbv�

obpriqp� obmloqba� _v�>ojfq^db� &/77.',� Lkb�klq^_ib�afccbobk`b�t^p�qe^q�kl�jllpb�

tbob� obmloqba�ql�_b�e^osbpqba� fk�qebpb�prosbvp*�tebob^p� fk� /764+65*� jllpb�

^``lrkqba�clo�qeb�qefoa� i^odbpq�^jlrkq�lc�`lrkqov�clla� &_v�baf_ib�tbfdeq'

&>ojfq^db*� /77.',� Tebk�qeb�pmb`fbp�e^osbpqba�tbob�`lkpfaboba� _v�dolrm�clo�

Pebpe^qpefq*�>ojfq^db� &/77.'�clrka�qe^q�cfpe�tbob�pb`lka�ql�`^of_lr� fk�qbojp�lc�

baf_ib�tbfdeq*� cliiltba� _v�pj^ii�d^jb�^ka�jfdo^qlov�t^qboclti,� Tebob^p�pj^ii�

d^jb�&fk`irafkd�e^ob*� mlo`rmfkbp*�dolrpb�^ka� mq^ojfd^k'�tbob�pb`lka�ql�`^of_lr*�

cliiltba�_v�cfpe�^ka�jfdo^qlov�t^qboclti� fk�qebpb�prosbvp,� >p�afp`rppba
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mobsflrpiv*� qeb� fjmloq^k`b�lccfpe�t^p� ifhbiv�rkabobpqfj^qba� fk�qeb�mobpbkq�

prosbvp,

Fk� Rqpeij^ppfq*�>ojfq^db� &/77.'�clrka�qe^q�qeb�jlpq�fjmloq^kq�pmb`fbp�clo�

`lrkqov�cllap�tbob�`^of_lr*� cfpe�^ka� pb^ip,� Clo�Nr~_b`�@obb*� cfpe*�jllpb�^ka�

t^qboclti�tbob�qeb� ib^afkd�`lrkqov�cllap�_^pba�lk�baf_ib�tbfdeq�&G?KN*� /760'*�

tefib�clo�Fkrfq� fk�J^hhlsfh*� I^_o^alo*� ib^afkd�`lrkqov�cllap�tbob�`^of_lr*�cfpe�^ka�

pb^i� &>iqlk�J^`hbv�^ka�Noo*� /765',

Arb�ql�mlppf_ib�lsbobpqfj^qflk�lc�qeb�krj_bop�lc�e^osbpqba�^kfj^ip*� ^�

pb`lka� pbq�lc�`ljjrkfqv�e^osbpq�bpqfj^qbp�t^p�`^i`ri^qba� qe^q�molsfaba�jr`e�

jlob�`lkpbos^qfsb�s^irbp,� Qebpb�tbob�abqbojfkba� _v�obar`fkd�qeb�lsbo^ii�

mlmri^qflk�lc�bifdf_ib�erkqbop� _^pba�lk�qeb�^pprjmqflk�qe^q�qelpb� obpfabkqp�

o^kaljiv�pbib`qba�clo�fkqbosfbt�qe^q�tbob� ìklk+obpmlkabkqpî�tbob�^ii� klk+erkqbop,�

Qeb�`^i`ri^qflkp�clo�qeb�pb`lka�pbq�lc�bpqfj^qbp�^ob�_^pba�lk�qeb�obpmlkpb� o^qbp�

clo�qeb�tfkqbo-pmofkd�0...�prosbvp*�tebob�3.#�lc�qeb�klk+lrqmlpq�dolrm�^ka�16#�

lc�qeb�lrqmlpq�dolrm�tel�tbob�`lkq^`qba� obpmlkaba�ql�qeb�prosbv,� >k�^``ro^qb�

obpmlkpb� o^qb�`lria� klq�_b�abqbojfkba�clo�qeb�c^ii� prosbvp�_b`^rpb�lc�pljb� fkfqf^i�

boolop� fk�`i^ppfcvfkd�qeb�p^jmib�mlmri^qflkp�qe^q�tbob�pr_pbnrbkqiv�ob`qfcfba�

_bclob�qeb�tfkqbo-pmofkd� prosbvp�tbob�pq^oqba,� Q^_ib�0,2�`lkq^fkp�qeb� obpriqp�lc�

qebpb�jr`e�jlob�`lkpbos^qfsb�bpqfj^qbp�lc�e^osbpqba�^kfj^ip,

.*0*-� =dcXajh^dch

Erkqfkd� obj^fkp�^k� fjmloq^kq�^`qfsfqv�clo�j^kv�obpfabkqp�lc�_lqe�Pebpe^qpefq�

^ka�Rqpefj^ppfq*� ^ka�^�tfab�s^ofbqv�lc�pmb`fbp�^ob�erkqba� _v�obpfabkqp�lc�_lqe�

`ljjrkfqfbp,
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NVWaZ�.*0*� >iqbok^qb�`lkpbos^qfsb�`ljjrkfqv�e^osbpq�bpqfj^qbp�lc�krj_bo�lc�
^kfj^ip� hfiiba� &^ka�pq^ka^oa�boolo'�_v�pb^plk�^ka� fk�qlq^i�clo�Pebpe^qpefq�clo�qeb�
mbofla� ./� Pbmqbj_bo�/777�+ �1/� J^v�0...� ifpqba� _v�^kfj^i�qvmb,

C^iiä Tfkqbo-Pmofkd Qlq^i�ä�
e^osbpq�bpqfj^qb

J^jj^ip� @^of_lr /01/� &321' 54� &14' /1.5� &322'
Pkltpelb�e^ob 100� &/05' 0.4� &/6/' 307� &00/'

Mlo`rmfkb 04/� &65' 61� &2.' 122�&74'
Jrpho^q 2.� &11' . 2.�&11'
Oba�clu 2.� &11' . 2.�&11'
?b^sbo 07� &00' //� &5' 2.� &01'
Jfkh 07� &07' . 07� &07'

J^oqbk 07� &07' . 07�&07'
Lqqbo 5 &5 ' 2 &2 ' - - $4 %

?i^`h�_b^o 0 $0 % . 2&2 '
?foap� Pmor`b�dolrpb 035.� &705' 357�&1/7' 1/27� &76.'

Dolrpb�&dbkbof`' /77/� &535' 0.4� &/41' 0/75� &552'
Tfiilt�mq^ojfd^k //36� &212' /.7� &65' /045� &221'
Ol`h�mq^ojfd^k 647� &473' /52� &//7' /.21� &5.3'
Orccba�dolrpb 473�&335' /26&/01' 621�&35/'
@^k^a^�dllpb 252� &/6/' 006� &/1.' 5.0�&001'
Ar`h�&dbkbof`' 0/.� &//0' /6&/6' 006&//2'

?i^`h�ar`h 50� &2.' 61� &32' /34� &45'
?i^`h�p`lqbo . 47� &32' 47&32'
Proc�p`lqbo 43� &36' . 43�&36'

Illk� &dbkbof`' 11� &07' . 11�&07'
Liapnr^t�ar`h 2 &2 ' /6&/6' 00&/6'

Hfkd�bfabo . /6&/6' /6&/6'
Tefqb+tfkdba�p`lqbo . /6&/6' /6&/6'

?irb�tfkdba�qb^i . /6� &/6' /6&/6'
Drii� &dbkbof`' /2&/2' . /2&/2'
Lti� &dbkbof`' /2&/2' . /2&/2'

Cfpe� O^fk_lt�pjbiq 0/72� &/501' 3/.� &154' 05.2� &/542'
?ollh�qolrq 701� &154' /52� &65' /.75� &164'
I^hb�qolrq 4./� &046' 32� &14' 433�&05.'

>qi^kqf`�p^ijlk 010� &/2/' . 010&/2/'
I^hb�tefqbcfpe /./� &/./' . /./� &/./'
Kloqebok�mfhb 25� &14' . 25� &14'

?ollh�qolrq�&pb^ork' 07� &07' /6&/6' 25� &12'
Ol`h`la 11� &11' . 11� &11'

>o`qf`�`e^o�&i^kail`hba' . /6&/6' /6� &/6'
>o`qf`�`e^o . /6� &/6' /6&/6'

Lr^k^kf`eb . //� &//' //� &//'

äC îi� fk`irabp�qeb�mbofla�colj�Pbmqbj_bo�/*� /777�ql�G^kr^ov�1/*�0...,
[�Tfkqbo-Pmofkd� fk`irabp�qeb�mbofla�colj� Cb_or^ov�/*�0...�ql�J^v�1/*�0...,
Bpqfj^qbp�^ob�_^pba�lk�qeb�^pprjmqflk�qe^q�klk+obpmlkabkqp� ql�qeb�prosbvp�Ytbob� ifhbiv�ql�_b�

klk+erkqbop,
ì�I^kail`hba�>qi^kqf`�p^ijlk
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?^pba�lk�qeb�mbofla� fk`irafkd�Pbmqbj_bo�/*� /777�ql�J^v�1/*�0...*� qeb�

jlpq� fjmloq^kq�pmb`fbp� fk�qbojp�lc�baf_ib�tbfdeq�lc�`lrkqov�clla�clo�obpfabkqp�lc�

Pebpe^qpefq�tbob�`^of_lr*� mlo`rmfkb*�@^k^a^�dbbpb�^ka�pmor`b�dolrpb�fk�qe^q�

loabo,� Pbsbo^i� cfpe�pmb`fbp�^ipl�molsfab�^� i^odb�molmloqflk�lc�`lrkqov�clla�clo�qeb�

`ljjrkfqv*� eltbsbo*� ^p� �̂`lkpfabo^_ib�^jlrkq�lc�cfpefkd�^`qfsfqv�q^hbp�mi^`b�

arofkd�qeb�prjjbo�jlkqep*� ^�mbofla� klq�`lsboba� fk�lro�prosbvp*� fq� fp�rk`ib^o�elt�

i^odb�^�molmloqflk�lc�qeb�^kkr^i�`lrkqov�clla� e^osbpq�qebv�`ljmofpb,� Qeb�c^ii�

pb^plk�^mmb^op�ql� _b� �̂jlob� fjmloq^kq�erkqfkd� mbofla�`ljm^oba�ql�qeb�

tfkqbo-pmofkd*� _lqe� fk� qbojp�lc�qeb�krj_bo�lc�obpmlkabkqp�tel� obmloqba� erkqfkd�

^ka�qeb�qlq^i� krj_bo�lc�^kfj^ip�e^osbpqba,� >�obmobpbkq^qfsb�p^jmib�lc�obpfabkqp�

lc�Rqpefj^ppfq�t^p�klq�l_q^fkba�^ka*� qebobclob*� e^osbpq�bpqfj^qbp�clo�qe^q�

`ljjrkfqv�`lria� klq�_b�`^i`ri^qba,

>iqelrde�qeb� obi^qfsb�molmloqflk�lc�pmb`fbp�e^osbpqba� fk�Pebpe^qpefq�fp� ifhbiv�

^``ro^qbiv�obcib`qba� _v�qebpb�prosbvp*� qeb�qlq^i� e^osbpq�bpqfj^qbp� _^pba�lk� qeb�

lofdfk^i� `^i`ri^qflkp� &Q^_ib�0,0�^ka�Q^_ib�0,1'�^mmb^o�ql�_b� fkci^qba,� Qeb�qorb�

e^osbpq�_v�`ljjrkfqv�obpfabkqp�clo�qeb�erkqfkd�mbofla� prosbvba� ifhbiv�c^iip�

_bqtbbk�qeb�lofdfk^i� e^osbpq�bpqfj^qbp�^ka� qeb�^iqbok^qfsb*�jlob�`lkpbos^qfsb*�

e^osbpq�bpqfj^qbp�qe^q�tbob�`^i`ri^qba� &Q^_ib�0,2',
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.*1� LZ[ZgZcXZh

>IQLK�J>@HBV*�J,�D,*� ^ka�LOO*� O,�D,� /765,�>k�Bs^ir^qflk�lc�
Elrpbelia�@lrkqov�Clla�Rpb� fk�J^hhlsfh*� I^_o^alo*� Griv�/76.+Grkb� /76/,�>o`qf`�
2.&/'84.+43,

>OJFQ>DB*� M,� /77.,� I^ka�rpb�^ka�l``rm^k`v�^jlkd�qeb� Fkkr�lc�
Pebpe^qpefr�^ka�Rqpefj^ppfq,� Pebpe^qpefr�^ka� Rqpefj^ppfq8� K^ph^mf�Jlkq^dk^fp�
Fkkr�>ppl`f^qflk� &Fkkr�K^qflk',

?BOHBP*� C,� /77.,� K^qfsb�Pr_pfpqbk`b�Cfpebofbp8�>�Pvkqebpfp�lc�E^osbpq�
Pqrafbp� fk�@^k^a^,�>o`qf`�21&/'813+20,

D>J?IB*�O,*� /765,� K^qfsb�e^osbpq�lc�tfiaifcb� fk�qeb�Hbbt^qfk�Obdflk*�
Kloqetbpq�Qboofqlofbp*� clo�qeb�mbofla�L`ql_bo�/761�ql�Pbmqbj_bo�/762,�@^k^af^k�
Qb`ekf`^i� Obmloq�Cfpebofbp�^ka�>nr^qf`�P`fbk`b�kl,� /321,� 60�mm,

G>JBP�?>V�>KA�KLOQEBOK�NRB?B@�K>QFSB�E>OSBPQFKD�
OBPB>O@E�@LJJFQQBB�&G?KN',� /760,�QEB�TB>IQE�LC�QEB�I>KA,�Tfiaifcb�
E^osbpqp�_v�qeb�G^jbp�?^v�@obb*� /750+51�ql� /756+57,� 6//� mm,

MOBSBQQ*�G,*� IRJPABK*� E,*�^ka�GLEKPLK*� C,� /761,�T^qboclti� hfiiba� _v�
@obb�erkqbop�lc�qeb�Eraplk�?^v�Ilti^ka*�Lkq^ofl,�>o`qf`�14&0'8/63+/70,

QL?F>P*�Q,� ^ka�H>V*�G,� /771,�Qeb�_rpe�e^osbpq� fk� Mfkbelrpb*�
P^ph^q`ebt^k*�@^k^a^,�>o`qf`�25&1'80.5+00/,

RPEBO*� M,*� ^ka�TBKWBI*�D,�T,� /765,� K^qfsb� e^osbpq�prosbvp�^ka�
pq^qfpqf`p8�>�`ofqfnrb�lc�qebfo�`lkpqor`qflk�^ka�rpb,�>o`qf`�2.&0'8�/23+/4.,

RPEBO*� M,*� ABI>K@BV*� A,*�TBKWBI*� D,*�PJFQE*� J,� ^ka�TEFQB*� M,
/763,�>k�Bs^ir^qflk�lc�k^qfsb�e^osbpq�prosbv�jbqelalildfbp� fk� kloqebok�@^k^a^,�
Bksfolkjbkq^i�Pqrafbp�Obslisfkd� Crkap�Obmloq*� kl,� ..2,�Lqq^t^,� 027�mm,
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/*� B?;FNB�J;L;G?N?LM�I@�=;LC<IO� CH�L?F;NCIH�NI�NCMMO?�

=IH=?HNL;NCIHM�I@�?HPCLIHG?HN;F�=IHN;GCH;HNM

/*-� CcigdYjXi^dc

Qeb�`^of_lr� fp�qeb�aljfk^kq�i^odb�qboobpqof^i� ebo_fslob� fk�j^kv�kloqebok�

b`lpvpqbjp,� Fk�b^pqbok�@^k^a^*� qeb� i^odbpq�mlmri^qflk�lc�`^of_lr� fp�qeb�Dblodb�

Ofsbo�eboa� &DOE',� Qeb� o^kdb�lc�qeb�DOE� fk`irabp�jr`e�lc�I^_o^alo�^ka�

buqbkap�^`olpp�qeb�Rkd^s^�mbkfkpri^�tbii� fkql�qeb�molsfk`b�lc�Nr~_b`,� Qeb�

DOE�rkabotbkq�o^mfa�doltqe�rm�ql�qeb�jfa+/77.p�tebk� fq�t^p�bpqfj^qba�^q�

^mmolufj^qbiv�5..*...�^kfj^ip�^ka� e^p� ob`bkqiv�ab`ifkba� ql�^mmolufj^qbiv

2..*...� ^kfj^ip� &O,� Lqql*� mbkp,� `ljj,�0..1',

Pbsbo^i�pqrafbp� fksbpqfd^qfkd�qeb�_flildv�^ka�b`lildv�lc�qeb�DOE� e^sb�_bbk�

mr_ifpeba� &bd,� M^ohbo*� /76/9� Erlq*� /7679�@oÅqb�bq�^i,*� /77.9� Eb^ok�bq�^i,*� /77.9�

@oÅqb�^ka�Erlq*� /771',� Pljb�e^sb�cl`rpba�lk� eb^iqe� m^o^jbqbop�pr`e�^p�

m^o^pfqb�_roabkp� &Erlq�^ka� ?b^rifbr*� /7639� I^khbpqbo�^ka� Irqqf`e*� /766'*�tefib�

lqebop�e^sb�`lk`bkqo^qba�lk�qfpprb�`lkq^jfk^kq� ibsbip� &@oÅqb�bq�^i,*� /7679�

Ol_fii^oa�bq�^i,*�0..0',

@lkq^jfk^kqp�pr`e�^p�jbq^ip*� lod^kl`eilofkbp� &L@p'�^ka� o^aflkr`ifabp� fk�

kloqebok�b`lpvpqbjp�e^sb�_bbk�qeb�cl`rp�lc�ob`bkq�obpb^o`e� moldo^jp� fk�

@^k^a^�^ka�tloiatfab� &>J>M*�0..09�@>@>O� FF*�0..1',� >�`lkpfpqbkq�cfkafkd�lc�

j^kv�pqrafbp�lc�bksfolkjbkq^i�`lkq^jfk^kqp�qeolrdelrq�kloqebok�@^k^a^� fp�

bibs^qba� ibsbip�lc�`^ajfrj� fk�qeb�hfakbvp�lc�rkdri^qbp*� fk`irafkd�`^of_lr� &Jrfo�bq�

^i,*� /7749�Afbqw�bq�^i,*� /776',
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>k� fjmloq^kq�olrqb�lc�bumlprob�ql�bksfolkjbkq^i�`lkq^jfk^kqp�clo�qboobpqof^i�

^kfj^ip� fp�qeolrde�qeb�afbq,� Qeb�afbq�lc�DOE�`^of_lr� `lkpfpqp�lc�^�s^ofbqv�lc�mi^kq�

qvmbp� fk`irafkd�do^ppbp�^ka� pbadbp*�tllav�pqbjp�^ka�qtfdp*� ib^sbp*� if`ebkp�^ka�

jlppbp� &M^ohbo�/76/9�@oÅqb�bq�^i,*� /77.',� If`ebkp�^ka�jlppbp*�tef`e� i^`h�ollq�

pvpqbjp*�q^hb�rm�jbq^ip�^ka�jfkbo^ip�afob`qiv�qeolrde�qeb�^fo�^ka�^ob�lcqbk�rpba�

^p�jlkfqlop�lc�^qjlpmebof`�abmlpfqflk�lc�jbq^ip� &Afbqw�bq�^i,*� /776',� Efde�

`^ajfrj� ibsbip� fk�DOE�`^of_lr�tbob�cfopq�al`rjbkqba� fk�qeb� /76.p� &@oÅqb�bq�^i,*�

/767'*� ^ka� pr_pbnrbkq�pqrafbp�e^sb�^ipl�abjlkpqo^qba�bibs^qba� ibsbip� &Ol_fii^oa�

bq�^i,*� 0..0',� ?bdfkkfkd� fk�qeb�/76.p*� _lqe�qeb�Nr~_b`�^ka�Kbtclrkai^ka�^ka�

I^_o^alo�molsfk`f^i�dlsbokjbkqp� obib^pba� mr_if`�^asfplofbp� obd^oafkd�qeb�

`lkprjmqflk�lc�ifsbo�^ka� hfakbvp�lc�`^of_lr�^ka�lqebo�rkdri^qbp�_^pba� fk� m^oq�lk�

qebpb�cfkafkdp� &JfkfpqÄob�añ>dof`riqrob*� Mb`ebofbp�bq�>ifjbkq^qflk*� 0..09�

Abm^oqjbkq�lc�Qlrofpj*�@riqrob�^ka� Ob`ob^qflk*� 0..1',� Pbm^o^qb�^ppbppjbkqp�

lc�qeb� ofph�ql�mr_if`�eb^iqe� fk�Nr~_b`�colj�`lkprjmqflk�lc�qebpb�lod^kp�e^sb�

_bbk�mr_ifpeba*� pljb�tfqe�`lkqo^af`qlov�`lk`irpflkp� &bd,�>o`ef_^ia�^ka�

Hlpq^qphv*� /77/9� Ol_fii^oa�^ka� ?~i^kdbo*� /775',

Qeb�ofph�lc�efde� obk^i�`^ajfrj� ibsbip�ql�qeb�eb^iqe�lc�cobb+o^kdfkd�rkdri^qbp�

fp�klq�tbii� rkabopqlla,� Qebob�e^sb�_bbk�kl�mr_ifpeba� obmloqp�lc�^asbopb�eb^iqe�

bccb`qp�arb�ql�`^ajfrj�qluf`fqv�fk�tfia� rkdri^qbp�abpmfqb�j^ohbaiv�bibs^qba�

`lk`bkqo^qflkp� fk�pljb�^kfj^ip� &Afbqw�bq�^i,*� /776',� Eltbsbo*� qeb�mlqbkqf^i�

_flildf`^i�bccb`qp�lc�`^ajfrj*�lo�lqebo�`lkq^jfk^kqp*� fk� rkdri^qbp*� fk`irafkd�

`^of_lr*� e^sb�klq�_bbk� fksbpqfd^qba,
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Fkkr� Fk� I^_o^alo�erkq�`^of_lr�mofj^ofiv�colj�qeb�DOE�lk�^�pb^plk^i�_^pfp,�

@^of_lr� e^sb� fjmloq^kq�krqofqflk^i*� `riqro^i�^ka� pmfofqr^i�pfdkfcf`^k`b�clo�qeb� Fkkr�

mblmib� &>ojfq^db*� /77.9� Ilofkd*� /775',� Fk�^aafqflk�ql�qeb�`lk`bokp�o^fpba�lsbo�

`lkq^jfk^kq�ibsbip� fk�`^of_lr*� qebob� fp� �̂dbkbo^i� `lk`bok�_v�qeb� Fkkr� mblmib�clo�

qeb�eb^iqe�lc�qeb�`^of_lr�mlmri^qflkp� fk�I^_o^alo�fk� obi^qflk�ql� fkarpqof^i�

absbilmjbkqp�^ka�lqebo�mlqbkqf^i� fjm^`qp�lk�qeb�b`lpvpqbjp�&Fkkbp*� /776',

Qefp�pqrav�t^p�`^oofba�lrq� fk�`lii^_lo^qflk�tfqe�qeb� Fkkr� K^qflk� fk�loabo�ql�

bs^ir^qb�qeb�eb^iqe�lc�fjmloq^kq�pmb`fbp�erkqba� _v�I^_o^alo�Fkkr*� fk`irafkd�

`^of_lr*� fk� obi^qflk�ql�qfpprb�bksfolkjbkq^i� `lkq^jfk^kq�`lk`bkqo^qflkp,�

Pmb`fcf`^iiv*� qeb�l_gb`qfsbp�tbob8

/� +�ql�^ppbpp�qeb�eb^iqe�lc�`^of_lr� hfiiba�arofkd�qeb� obdri^o�pr_pfpqbk`b�erkq�_v�

abqbojfkfkd�_lav�`lkafqflk�^ka� ebm^qf`�m^o^pfqb�_roabkp�^ka�bu^jfkfkd�pbib`qba�

qfpprbp�clo�dolpp�^ka�jf`olp`lmf`�m^qelildf`^i�^_kloj^ifqfbp9

0� +�ql�abqbojfkb�qeb�qfpprb�`lk`bkqo^qflkp�lc�^�tfab� o^kdb�lc�L@�^ka�jbq^i�

`lkq^jfk^kqp� fk�qebpb�`^of_lr9� ^ka

1� +�ql�bu^jfkb�qeb� obi^qflkpefm�_bqtbbk� fjmloq^kq�eb^iqe� m^o^jbqbop�^ka�qfpprb�

`lkq^jfk^kq� ibsbip� fk�qeb�`^of_lr�qeolrde�jriqfmib� obdobppflk�^k^ivpbp,

/*.�GViZg^Vah�VcY�bZi]dYh

/*.*-� =Vg^Wdj� adXVi^dch�VcY�hVbeaZ�XdaaZXi^dc

Fk�loabo�ql�j^hb�prob�qe^q�qeb�obpriqp�tbob�`ib^oiv�obmobpbkq^qfsb�lc�qeb�qvmb�

lc�^kfj^ip�qe^q�j^hb�rm�qeb� Fkkr�e^osbpq*� qeb�p^jmib�mlmri^qflk� `lkpfpqba�lc�

qtbkqv+pbsbk�`^of_lr�colj�qeb�DOE�qe^q�tbob�pelq�arofkd�qeb� obdri^o�

pr_pfpqbk`b�erkq�_v�obpfabkqp�lc�I^_o^alo�Fkkr� `ljjrkfqfbp�lc�Pebpe^qpefq�^ka
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rqpefj^ppfq�&A^sfp� Fkibq',� Qeb�`^of_lr�tbob�hfiiba� fk� plrqe+`bkqo^i�^ka� `l^pq^i+�

kloqebok�I^_o^alo�&^mmolufj^qbiv�4/�ÜT�+�42ÜT�^ka�31Ü1.%K� +�34ÜK'� &Cfdrob�/,/*�

M^db�1',� P^jmibp�tbob�`liib`qba�colj�`^of_lr� hfiiba� fk� Cb_or^ov�0../� &tfkqbo*�

k;/1'�^ka� fk�L`ql_bo�^ka�Ab`bj_bo�0../� &c^ii*� k;/2',

>ii�jbqelap�clo�`liib`qflk*� e^kaifkd*� mol`bppfkd�^ka�afpmlp^i�lc�p^jmibp�

tbob�^dobba�rmlk� _v�qeb� Fkkr� K^qflk�`l+obpb^o`ebop*� `ljjrkfqv�biabop*� erkqbop�

^ka� qebfo�c^jfiv�jbj_bop*�^ka�qeb� obpb^o`ebop�colj�qeb�>S@,� Fk�loabo�ql� obq^fk�

pqolkd�`ljjrkfqv�^``bmq^k`b�lc�qeb� obpb^o`e�^ka� fqp�cfkafkdp*� �̂ efde�abdobb�lc�

fjmloq^k`b�t^p�mi^`ba�lk�j^fkq^fkfkd�qeb�qo^afqflkp�proolrkafkd�qeb�erkq*� ^ka�

bkprofkd�qe^q�qeb�`^of_lr�tbob�pqfii� `lkpfaboba�ql�_b�prfq^_ib�clo�`ljjrkfqv�

afpqof_rqflk�^ka� `lkprjmqflk�^cqbo�p^jmifkd,

Lk`b�hfiiba*� b^`e�`^of_lr�t^p�`ib^kba� _v�objlsfkd�qeb�d^pqol+fkqbpqfk^i�

qo^`q*� ib^sfkd�qeb�qelo^`f`�`^sfqv� fkq^`q,� Arofkd�bu^jfk^qflk�lc�qeb�`^o`^ppbp� fk�

qeb�cfbia*� ^p�abp`of_ba�_bilt*�^kv�sfpf_ib�^_kloj^ifqfbp�tbob�klqba*� ^ka�

`ljjbkqp�colj�qeb�erkqbo�obd^oafkd�qeb�eb^iqe�lc�qeb�^kfj^i�tbob�ob`loaba,

>ii�`^of_lr*�tfqe�qeb�bu`bmqflk�lc�lkb�^ariq*�tbob�^dba�bfqebo�_v�pfwb� &`^ic*�

fjj^qrob'�&k;2'�lo�_v�`bjbkqrj�^kkri^o�`lrkq�lc�qeb�mofj^ov�&jfaaib'� fk`fplo�

&k;00'� &J^qplkñp�I^_lo^qlov*�Jfiiqltk*�Jlkq^k^*�R,P,>,',� B^`e�`bjbkqrj�^db�

bpqfj^qb�t^p�^``ljm^kfba� _v�^�`lab�fkaf`^qfkd�qeb� ibsbi�lc�`boq^fkqv�&>;�`boq^fk�

lc�^db�bpqfj^qb*� ?;�pljb�boolo�lc�bpqfj^qb�mlppf_ib*�@;�boolo�lc�bpqfj^qb� ifhbiv',�

Clroqbbk� &41,4#'�e^a�^�`boq^fkqv�`lab�lc�>*� ^ka�qeb� obj^fkfkd�bfdeq�&14,2#'�e^a�

^�`boq^fkqv�`lab�lc�?,
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Lk�pfqb*� dolpp�bu^jfk^qflk�lc�qeb�`^o`^pp�^ka�lod^kp�t^p� ifjfqba�ql�qeb�

buqboflo�lc�qeb�^kfj^i�^ka�ql�qeb�^_aljfk^i�lod^kp� &pqlj^`ep*� fkqbpqfkbp*� ifsbo*�

hfakbvp*� rqborp*� cbqrp� Xfc�mobpbkqZ�^ka� _i^aabo'*� qbpqbp�^ka� qevolfa�di^kap,� Qeb�

hfakbvp*� qevolfa� di^kap*� qbpqbp*� ^ka� ifsbo�tbob�`liib`qba�^ka� mrq�lk�pklt�lo�f`b�

clo�rm�ql� /0�elrop�rkqfi� qebv�`lria� _b�colwbk,� Hfakbvp�tfqe�^qq^`eba�c^q�tbob�

to^mmba� fk�^irjfkrj�clfi� &klq�ofkpba� fk�ebu^kb'�^ka� mi^`ba� fk�^�mi^pqf`�_^d�clo�

pr_pbnrbkq�`lkq^jfk^kq�^k^ivpbp,

>cqbo�bu^jfk^qflk�^ka�p^jmib�`liib`qflk�tbob�`ljmibqb*� ^ii� `^of_lr�tbob�

q^hbk�_^`h�ql�qeb�`ljjrkfqfbp�clo�afpqof_rqflk*�tefib�pqrav�p^jmibp�tbob�colwbk�

^q�+0.Ü@�^ka�qo^kpmloqba�ql�qeb�>qi^kqf`�Sbqbofk^ov�@liibdb� &>S@'�croqebo�

bu^jfk^qflk�^ka� p^jmifkd,

>q�qeb�>S@*�qeb�qfpprbp�^ka� lod^kp�tbob�qe^tba�^ka�bu^jfkba� fk�jlob�

abq^fi�clo�dolpp�^_kloj^ifqfbp,� Mbof+obk^i�c^q�t^p�`liib`qba�clo�L@�^k^ivpfp�^ka�

t^p�j^kfmri^qba�rpfkd�pq^fkibpp�pqbbi� fkpqorjbkqp� ofkpba�qeobb�qfjbp� fk� ebu^kb*�

ob+to^mmba� fk� ^irjfkrj�clfi�qofmib+ofkpba� fk� ebu^kb�^ka�hbmq�colwbk�^q�+0.Ü@,�

Lkb�e^ic�lc�lkb�hfakbv�t^p�pr_jfqqba�clo�jbq^i�^k^ivpfp,� Jbaf^i�pb`qflkp�lc�^ii�

hfakbvp*� qo^kpsbopb�pb`qflkp�lc�phfk� `lsbofkd�qeb�q^opl+jbq^q^op^i�glfkq�colj�^�

pr_p^jmib�lc�^kfj^ip*� ^ka� pb`qflkp�lc�dolppiv�^_kloj^i� ebm^qf`�qfpprb�tbob�

q^hbk�colj�qe^tba�p^jmibp*� ^ka�qebk�cfuba�^ka� mol`bppba� olrqfkbiv�clo�ifdeq�

jf`olp`lmf`�bu^jfk^qflk,

?lav�`lkafqflk�t^p�bs^ir^qba� _v�abqbojfkfkd�qeb� hfakbv�c^q� fkabu�&HCF'*� ^�

ob`ldkfwba� fkabu�lc�_lav�c^q�fk�`^of_lr�qeolrdelrq�^�tfab� o^kdb�lc�_lav
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`lkafqflkp� &Erlq*� /7669� @e^k+J`Ibla�bq�^i,*� /773',� Fc�_lqe� hfakbvp�colj�^�

`^of_lr�tbob�`liib`qba*� qeb�^sbo^db�lc�qeb�qtl�s^irbp�t^p�`^i`ri^qba,

Clo�m^o^pfqb� ob`lsbov*� qeb� ifsbop�tbob�bu^jfkba�^q�qeb�>S@�clo�qeb�mobpbk`b�

lc�qeb� i^odb�>jbof`^k� ifsbo�cirhb*�:O`QW\Y\WRS`�ZOU[O�^p�mbo�I^khbpqbo�^ka�

Irqqf`e� &/766',� Ebm^qf`�`vpqp�qe^q�tbob�`lkpfpqbkq�tfqe�`bpqlab�i^os^b�tbob�^ipl�

klqba,

/*.*.� ;cVanh^h�d[�i^hhjZ�XdciVb^cVcih

>ii� hfakbv�p^jmibp�tbob�^k^ivpba�^q�qeb�>S@�Af^dklpqf`�Qluf`lildv�

I^_lo^qlov�clo�`^ajfrj*� ib^a�^ka�pbibkfrj,� P^jmib�afdbpqflk�clo�^k^ivpfp�

cliiltba�BO>�&Bksfolkjbkq^i� Molqb`qflk�>dbk`v'�Jbqela�0..,0�Obsfpflk�0,6,�

>k^ivqf`^i�jbqelap�clo�pbibkfrj�cliiltba� Cibrbopqbfk�^ka�P`eibjjbo�&0...',� >k�

^qljf`�^_plomqflk�pmb`qolmelqljbqbo�&>>P'� &Mbohfk� Bijbo�>k^ivpq�6..'�bnrfmmba�

tfqe� �̂qo^kpsbopbiv�eb^qba�do^mefqb�^qljfwbo�t^p�rpba�clo�pbibkfrj�^ka� ib^a�

^k^ivpfp�^ka�^k�>>P�bnrfmmba�tfqe�^�ci^jb�^mm^o^qrp�crbiiba� _v�^`bqvibkb�^ka�

^fo�tfqe�^�j^kr^i�p^jmifkd�pvpqbj�t^p�rpba�clo�`^ajfrj� &Mbp`b�^ka� H^mi^k*�

/765',� P^jmib�_^q`ebp�tbob� ork�tfqe�_i^khp*� pmfhbp�^ka�armif`^qbp,� Jfkfjrj�

abqb`qflk� ifjfqp�tbob�.,2�md-d�tbq�tbfdeq�&Y>-T'�clo�`^ajfrj*� .,.3�md-d�st �clo�

ib^a�^ka�.,.3�md-d�tt�clo�pbibkfrj,� Pq^ka^oa� obcbobk`b�j^qbof^ip�&K^qflk^i�

Fkpqfqrqb�lc�Pq^ka^oap�^ka�Qb`eklildv�XKFPQZ�mfkb�kbbaibp�clo�ib^a9� Bksfolkjbkq�

@^k^a^*�K^qflk^i�T^qbo�Obpb^o`e� Fkpqfqrqb�QJA>32,0�^ka� K^qflk^i� Obpb^o`e�

@lrk`fi� il_pqbo�ebm^qlm^k`ob^p� XKO@�QLOQ+0Z� clo�`^ajfrj9�KO@�QLOQ+0�clo�

pbibkfrj'�tbob�^k^ivwba�^q�^�jfkfjrj�lc�bsbov�/.�p^jmibp�^ka� ob`lsbofbp�tbob�

tfqefk�)-+/3#,
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>k^ivpfp�lc�hfakbv�p^jmibp�clo�qlq^i�jbo`rov�t^p�`^oofba�lrq�^q�Mefifm�

>k^ivqf`^i�Pbosf`bp� &E^ifc^u*� Kls^�P`lqf^*�@^k^a^'� cliiltfkd�BO>�jbqela�023,4,�

>mmolufj^qbiv�.,1�d�lc�eljldbkfwba� qfpprb�p^jmib�t^p�afdbpqba�^ka� ^k^ivwba�

clo�qlq^i�jbo`rov�rpfkd�`lia�s^mlro�^qljf`�^_plomqflk�pmb`qolmelqljbqov�

&Ibbj^k�MP0..�Jbo`rov�>k^ivwbo',� Ob^dbkq�_i^khp*�armif`^qbp*� obcbobk`b�

j^qbof^ip� &bd,� aldcfpe� ifsbo�ALIQ+0�lo�aldcfpe�jrp`ib�ALOJ+0'�^ka�jbqela�

pmfhbp�tbob�mobm^oba�^ka�^k^ivwba� fk�qeb�p^jb�j^kkbo�^p�qeb�p^jmibp,� Lkb�

ob^dbkq�_i^kh*�lkb�armif`^qb*� lkb�pmfhb�^ka�lkb� obcbobk`b�j^qbof^i�t^p�^k^ivwba�

clo�bsbov�0.�p^jmibp�tfqe�^�jfkfjrj�lc�lkb�mbo�_^q`e,� >�qlq^i�nr^ifqv�`lkqoli�

bccloq�lc�/.#�t^p�j^fkq^fkba,� Qeb�jfkfjrj�abqb`qflk� ifjfq�clo�jbo`rov�t^p�.,./�

md-d�tt,� Qeb�hfakbv�t^p�`elpbk�clo�jbq^i� ^k^ivpfp�_b`^rpb�lc�obpriqp�colj�

krjbolrp�mobsflrp�pqrafbp�peltfkd�jlabo^qb�ql�efde� ibsbip�lc�`^ajfrj� fk�

`^of_lr� hfakbvp� &bd,� @obqb�bq�^i,*� /7679� Bihfk�^ka�?bqehb*� /7739� _^oqbo�^ka� K^dv*�

0...',

Mbof+obk^i�c^q�p^jmibp�tbob�^k^ivpba�clo�L@�mbpqf`fabp�^ka�M@?p�^q�qeb�

Bksfolkjbkq^i�Nr^ifqv�I^_lo^qlov�&Bksfolkjbkq�@^k^a^*�Jlk`qlk*�Kbt�

?orkptf`h*� @^k^a^',� >k^ivpbp� fk`iraba�0.�L@�mbpqf`fabp� &ebu^`eilol_bkwbkb�

XE@?Z*� ^ime^+�ebu^`eilol`v`ilebu^kb� X^+E@EZ*� d^jj^+E@E� Xifka^kbZ*� ^iaofk*�

afbiaofk*�jbqeluv`eilo*�jfobu*� prj�lc�bkalpric^kp� X^ime^+�^ka� _bq^+bkalpric^kZ*�

prj�lc�`eiloa^kbp� Xebmq^`eilo*� ebmq^`eilo�bmlufab*�d^jj^+`eiloa^kb� &+@EI'*�

`-p+`eiloa^kb*� co^kp+klk^`eiloZ� ^ka� prj�lc�af`eilolafmebkviqof`eilolbqe^kbp�

XAAQZ�^ka�jbq^_lifqbp� Xl*m%^ka�m *m %+�AAA*� AAB*� AAQZ'�^ka� 02�M@?�`lkdbkbop�

&6*� /6*�06*� 07*�22*� 3.*� 30*�44*� 55*�65*� /./*� /.2*� /.3*� //6*� /04*� /06*� /16*� /31*
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/5.*� /6.*� /65*� /73*� 0.4*� 0.7',� >k^ivpbp�tbob�mboclojba� rpfkd� `^mfii^ov�`lirjk�

d^p�`eolj^qldo^mev�&D@'�tfqe�^k�bib`qolk�`^mqrob�abqb`qlo�&B@A'�&>dfibkq�367.�

D@�tfqe�ar^i� B@A�abqb`qlop',� Qfpprb�p^jmibp�`lkq^fkfkd�^mmolufj^qbiv�0�d�lc�

c^q�tfqe� proold^qb�plirqflk�^aaba�tbob�_ibkaba�tfqe� plafrj�pric^qb�^ka�

jbqevibkb�`eilofab�rpfkd�^k�riqo^plkf`�buqo^`qlo,� Qeb�buqo^`q�t^p�pr_p^jmiba�

clo�do^sfjbqof`�qfpprb�^k^ivpfp,� Qeb� obj^fkfkd�buqo^`q�t^p�`ib^kba�cfopq�qeolrde� �̂

dbi� mbojb^qflk�`eolj^qldo^me�cliiltba� _v�^�pj^ii� pfif`^+dbi�jf`ol�`lirjk,�

Co^`qflk^qflk�t^p�`ljmibqba�lk�^�pfif`^�dbi�`lirjk� rpfkd� ebu^kb�^ka�3.-3.�

ebu^kb-jbqevibkb�`eilofab�moflo�ql�D@-B@A�^k^ivpfp,� Obpriqp�tbob� obmloqba� fk�

kd-d�aov�tbfdeq�tfqe�abqb`qflk� ifjfqp� o^kdfkd�colj�1�kd-d� &M@?p'�ql�0.�kd-d�

&jbqeluv`eilo',� Ifmfa�tbfdeq�`lk`bkqo^qflkp�tbob�`^i`ri^qba� _v�afsfafkd�qeb�

`lk`bkqo^qflk�lc�qeb�`lkq^jfk^kq� fk�aov�tbfdeq�_v�qeb�#� ifmfa� lc�b^`e�p^jmib,

Tbq�tbfdeq�`lk`bkqo^qflkp�tbob�abqbojfkba� _v�jriqfmivfkd�qeb�aov�tbfdeq�

`lk`bkqo^qflk�_v�qeb�#�aov�j^qqbo�&/..�+�#�jlfpqrob'�lc�qeb�p^jmib,� >ii� p^jmib�

_^q`ebp�tbob� ork�tfqe�mol`baro^i� _i^khp*� pmfhbp�^ka� armif`^qbp�^ilkd�tfqe�

`boqfcfba� obcbobk`b�j^qbof^ip�&KFPQ�/752^�jrppbi�qfpprb',� Ob`lsbofbp�clo�`boqfcfba�

obcbobk`b�j^qbof^ip�tbob�^ii�tfqefk�qeb�`boqfcfba� o^kdbp,� >k^ivqf`^i�armif`^qbp�

tbob�tfqefk�7#,

Arb�ql�`lpq�obpqof`qflkp*�lkiv�p^jmibp�lc�mbof+obk^i�c^q�qfpprb�colj�qeb�qtl�

liabpq�`^of_lr�tbob�^k^ivpba�clo�pbsbk�mliv`eilofk^qba�af_bkwl+m+aflufkp�

&M@AAp'*� qbk�mliv`eilofk^qba�af_bkwlcro^kp� &M@ACp'�^ka�qeobb�klk+loqel�

pr_pqfqrqba*�lo�`lmi^k^o*� M@?p� &`lM@?p'�^q�>uvp�>k^ivqf`^i�Pbosf`bp�Iqa,

&Pfakbv*� ?ofqfpe�@lirj_f^*�@^k^a^',� >k^ivqbp� fk`iraba�0*1*5*6+
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qbqo^`eilolaf_bkwl+m+aflufk� &Q@AA'*� /*0*1*5*6+Mb@AA*� /*0*1*2*5*6+Eu@AA*�

/*0*1*4*5*6+Eu@AA*� /*0*1*5*6*7+Eu@AA*� /*0*1*2*4*5*6+Em@AA*�L@AA*�0*1*5*6+�

Q@AC*� /*0*1*5*6+Mb@AC*�0*1*2*5*6+Mb@AC*� /*0*1*2*5*6+Eu@AC*� /*0*1*4*5*6+�

Eu@AC*� /*0*1*5*6*7+Eu@AC*�0*1*2*4*5*6+Eu@AC*� /*0*1*2*4*5*6+Em@AC*�

/*0*1*2*5*6*7+Em@AC*�L@AC�^ka�`lM@?�`lkdbkbop�55*� /04�^ka� /47,�

Eljldbkfwba� qfpprb�p^jmibp�tbob�aofba�tfqe� ^kevaolrp�plafrj�prime^qb�^ka�

dolrka�ql� �̂ cobb+ciltfkd� mltabo�tfqe� �̂di^pp�jloq^o�^ka� mbpqib,� Proold^qb�

pq^ka^oa�plirqflkp�tbob�^aaba�ql�qeb�dolrka�p^jmib�^ka�qeb�jfuqrob�t^p�plueibq�

buqo^`qba�tfqe� /� 9� /� af`eiloljbqe^kbfebu^kb*� pr_p^jmiba�clo�do^sfjbqof`�iimfa�

^k^ivpfp�^ka� `lk`bkqo^qba� _v�olq^ov�bs^mlo^qflk,� Qeb�buqo^`q�t^p�`ib^kba�rm�

pbnrbkqf^iiv�lk�^�?il_b^ap�PU+1�`lirjk*� i^vboba�pfif`^�dbi�`lirjk*�`^o_lk-@biiqb�

`lirjk�^ka� Ciloipii�`lirjk�tebob�Fq�t^p�co^`qflk^qba� rpfkd�3#�

ai`eiloljbqe^kb8ebu^kb� &CF� co^`qflk'�cliiltba�_v�af`eiloljbqe^kb�&C0�co^`qflk',�

Qeb�CF� co^`qflk�t^p� il^aba�lkql�^k�^irjfk^�`lirjk�lrqmlfkqba�clo�M@?p�^ka�

birqba�tfqe�ebu^kb� &afp`^oaba'�^ka� /8/� af`eiloljbqe^kbfebu^kb,� Qeb�bir^qb�t^p�

bs^mlo^qba� ^ka�^k�^ifnrlq�lc�`^o_lk+i^_biba�M@?� ob`lsbov�pq^ka^oap�t^p�^aaba,�

Qeb�C0�co^`qflk�t^p� il^aba�lkql�^k�^irjfk^�`lirjk�lrqmlfkqba�clo�aflufkp,�Lk`b�

birqba�^ka� bs^mlo^qba*� ^k�^ifnrlq�lc�`^o_lk+i^_biba�aflufk� ob`lsbov�pq^ka^oap�

t^p�^aaba,

M@AA-C�^k^ivpbp�tbob�`ljmibqba�rpfkd�efde+obplirqilk�d^p�

`eolj^qldo^mev�tfqe� efde+obplirqflk�j^pp� pmb`qoljbqof`�abqb`qflk�

&EOD@-EOJP'�&Riqfj^�>rqlpmb`�JP�bnrfmmba�tfqe�^�Ebtibqq�M^`h^oa�367.�

D@',� Abqb`qflk� ifjfqp�tbob�:.,.5�md-d�tt�clo�M@AA-C�`lkdbkbop,�Qo^`b
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^jlrkqp�lc�fkafsfar^i� M@AA-C�`lkdbkbop�tbob�clrka� fk�qeb�mol`baro^i� _i^khp�

&.,..7�+�.,5.4� md-d*�k;2',� >k^ivqf`^i�armif`^qbp�tbob�tfqefk� /4#,

M@?�`lkdbkbo�^k^ivpbp�t^p�`^oofba�lrq�rpfkd�EOD@-EOJP�&SD� efde�

obplirqflk�JP�bnrfmmba�tfqe� �̂ Ebtibqq�M^`h^oa�367.�D@',� Abqb`qflk� ifjfqp�tbob�

:0,4�md-d�tt�clo�fkafsfar^i� M@?�`lkdbkbop,� Qo^`b�^jlrkqp�lc�fkafsfar^i�M@?�

`lkdbkbop�tbob�clrka� fk�qeb�mol`baro^i� _i^khp� &.,04.�+�.,3.5�md-d*� k;1',�

>k^ivqf`^i�armif`^qbp�tbob�tfqefk�3#,

Clo�nr^kqfcf`^qflk�lc�_lqe� M@AA-C�^ka�M@?�`lkdbkbop*�^ii� p^jmibp�tbob�

pmfhba�tfqe� [[@+i^_biba� proold^qb�pq^ka^oap�moflo�ql�^k^ivpfp,� @lk`bkqo^qflkp�lc�

q^odbq�^k^ivqbp�tbob�`^i`ri^qba� rpfkd�qeb� fplqlmb�afirqflk�jbqela�lc�nr^kqfcf`^qflk�

^ka�tbob�`loob`qba� _^pba�lk�qeb�mbo`bkq�ob`lsbov�lc�proold^qb�pq^ka^oap,�

Obpriqp�tbob� obmloqba� fk� md-d�tt,� P^jmib�abqb`qflk� ifjfqp�tbob� obmloqba�clo�

b^`e�q^odbq�^k^ivqb�clo�b^`e�p^jmib*� _^pba�lk�^�jfkfjrj�abqb`q^_ib�^ob^�clo�

qe^q�`ljmlrka� fk�qeb�`eolj^qldo^j,

Qeb�0*1*5*6+Q@AA�Qluf`�Bnrfs^ibk`fbp� &Q@AA+QBNp'�clo�M@AA*� M@AC�^ka�

`lM@?�a^q^�tbob� obmloqba� rpfkd�Tloia� Eb^iqe�Lod^kfw^qflk�qluf`�bnrfs^ibk`v�

c^`qlop� &TEL�QBCp'�clo�j^jj^ip� &s^k�abk�?bod�bq�^i,*� /776',

/*.*/� MiVi^hi^XVa� VcVanh^h

Qeb�cliiltfkd�m^o^pfqlildf`^i� m^o^jbqbop�tbob�abqbojfkba�clo�ebm^qf`�:&�

ZOU[O�^ka� `bpqlab� fkcb`qflkp8� mobs^ibk`b� &krj_bo�lc�`^of_lr� fkcb`qba�tfqe� �̂

m^oqf`ri^o�m^o^pfqb-krj_bo�lc�`^of_lr�bu^jfkba'*� ^_rka^k`b� &krj_bo�lc� �̂

m^oqf`ri^o�m^o^pfqb�`lrkqba� fk�b^`e�`^of_lr'*�jb^k�^_rka^k`b� &qlq^i� krj_bo�lc�^�

m^oqf`ri^o�m^o^pfqb�`lrkqba-krj_bo�lc�`^of_lr�bu^jfkba'�^ka�jb^k� fkqbkpfqv
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&qlq^i� krj_bo�lc�^�m^oqf`ri^o�m^o^pfqb�`lrkqba-krj_bo�lc�fkcb`qba� `^of_lr'�

&ebob^cqbo�obcbooba� ql�^p� fkqbkpfqv'�lc�fkcb`qflk*� cliiltfkd�?rpe�bq�^i,� &/775',

@lkq^jfk^kq�s^irbp� ibpp�qe^k�jfkfjrj�abqb`qflk� ifjfqp� &jai'�tbob�obmi^`ba�

tfqe�#�lc�qeb�jai,� Clo�prjM@?*� _b`^rpb� fq�t^p�qeb�prjj^qflk�lc�fkafsfar^i�

`lkdbkbop*� b^`e� e^sfkd� fqp�ltk�jfkfjrj�abqb`qflk� ifjfq*� qeb�jb^k�jai�lc�qeb�

`ljmlkbkqp�lc�qeb�prj�t^p�rpba�^p�qeb�jai�clo�qeb�prj,� ?b`^rpb�qeb�jai� clo�

M@AA*� M@AC�^ka�`lM@?p�tbob�sbov�ilt*�s^irbp�qe^q�tbob� ibpp�qe^k�qeb�jai�

tbob�`lkpfaboba�ql�_b� fkpfdkfcf`^kq�^ka�tbob�klq�fk`iraba� fk�qeb�Q@AA+QBN�

`^i`ri^qflkp,

Dbljbqof`�&clo�klk+kloj^iiv�afpqof_rqba�s^of^_ibp'�lo�^ofqejbqf`�&clo�kloj^iiv�

afpqof_rqba�s^of^_ibp'�jb^kp�^ka�73#�`lkcfabk`b� fkqbos^ip�tbob�rpba�clo�

abp`ofmqfsb�pq^qfpqf`p,

Mb^oplkñp�`loobi^qflk�`lbccf`fbkqp�tbob�abqbojfkba�^jlkd�qeb�`lkq^jfk^kqp�

jb^proba� fk�loabo�ql� fabkqfcv�pfdkfcf`^kq�`loobi^qflkp�_bqtbbk� fkafsfar^i�

`lkq^jfk^kqp,� @lkq^jfk^kqp�abqb`qba� fk�^q�ib^pq�0.#�lc�qeb�p^jmibp�qbpqba�

&jbo`rov*�pbibkfrj*� `^ajfrj�^ka� ib^a� fk� hfakbv�^ka�E@?�^ka�^ime^+E@E� fk�c^q'�

tbob� fk`iraba� fk�rkfs^of^qb�pq^qfpqf`^i�^k^ivpbp�abp`of_ba� _bilt,

Eb^iqe�m^o^jbqbo�^ka�`lkq^jfk^kq�s^of^_ibp�qe^q�tbob�klq�kloj^iiv�

afpqof_rqba� &HCF*� ebm^qf`�m^o^pfqb�^_rka^k`b*� obk^i� `^ajfrj�^ka� ib^a'�tbob�

qo^kpclojba� &k^qro^i� ild� XFkZ'�ql�jbbq�qeb�^pprjmqflkp�lc�qeb�m^o^jbqof`�pq^qfpqf`^i�

qbpqp�rpba,

Pfjmib�^ppl`f^qflkp�^jlkd�^ka� _bqtbbk� fkafsfar^i� eb^iqe� m^o^jbqbop*�

`lkq^jfk^kqp�^ka� `lkclrkafkd�s^of^_ibp� &pb^plk*� ^db*� dbkabo'�tbob�bu^jfkba
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rpfkd� pq^qfpqf`p�clo�`^qbdlof`^i�s^of^_ibp� &dbkabo*� pb^plk*� ebm^qf`�m^o^pfqb�

mobs^ibk`b'*� m^fo+tfpb�Mb^oplkñp�`loobi^qflk�`lbccf`fbkqp�^ka� c+qbpqp�clo�kloj^iiv�

afpqof_rqba�`lkqfkrlrp�s^of^_ibp�^ka�Pmb^oj^kñp�`loobi^qflk�^ka�Horph^i+T^iifp�

qbpq�clo�klk+kloj^iiv�afpqof_rqba� `lkqfkrlrp�s^of^_ibp� &^ime^+E@E�lkiv',� Obpriqp�

lc�m:.,.3�tbob� obmloqba�^p�pq^qfpqf`^iiv�pfdkfcf`^kq,� Clo�^k^ivpbp� fk`irafkd�eb^iqe�

m^o^jbqbop*�tb�^ipl� obmloqba�qobkap� &.,.3:m:.,0'� fk�loabo�ql�^``lrkq�clo�^kv�

kb^o+pfdkfcf`^kq�obi^qflkpefmp,� Qelpb�`lkq^jfk^kqp�^ka� mlqbkqf^i� `lkclrkabop�

clrka�ql� e^sb�rk`lkafqflk^i� ^ppl`f^qflkp�tfqe�eb^iqe�m^o^jbqbop�^q�m:.,0�tbob�

fk`iraba�^p�mlqbkqf^i� mobaf`qlo�s^of^_ibp� fk�jriqfmib�s^of^_ib� obdobppflk�^k^ivpbp�

&Alell�bq�^i,*� 0..1',

Jriqfmib�s^of^_ib� obdobppflk�^k^ivpbp�tbob�rpba�ql�pfjriq^kblrpiv�

abqbojfkb�^ppl`f^qflkp�_bqtbbk�eb^iqe�m^o^jbqbop�^ka�`lkq^jfk^kq� ibsbip*�

`lkqoliifkd�clo�mlppf_ib�`lkclrkafkd�c^`qlop,� Lkiv�HCF*� `bpqlab�^ka�C,�ZOU[O�

mobs^ibk`b�^ka�^_rka^k`b�tbob�rpba�^p�eb^iqe� m^o^jbqbop�clo�obdobppflk�

^k^ivpbp�_b`^rpb�m^o^pfqb� fkqbkpfqv�ibsbip�lkiv�rqfifwb�a^q^�colj� fkcb`qba�`^of_lr*�

^ka�dolpp�^ka�jf`olp`lmf`�ibpflkp�tbob� o^ob*� pbsbobiv�ifjfqfkd�qeb�mltbo�ql�cfka�

pfdkfcf`^kq�ofph�c^`qlop,� Jriqfmib� ildfpqf`�&clo�:&� ZOU[O�^ka� `bpqlab�mobs^ibk`b'�

^ka� ifkb^o�&clo�HCF� ^ka�C,�ZOU[O�^ka� `bpqlab�^_rka^k`b'� obdobppflk�jlabip�

tbob�absbilmba�ql�abqbojfkb�qeb�^ppl`f^qflkp�_bqtbbk� eb^iqe� m^o^jbqbop�^ka�

`lkq^jfk^kq�ibsbip,� Qelpb�s^of^_ibp�clrka�ql�_b�pfdkfcf`^kq�^q�m:.,0�lk�rkfs^of^qb�

^k^ivpfp�tfqe�eb^iqe� m^o^jbqbop�tbob�lccboba�ql�qeb� obdobppflk�jlabip� fk� �̂

j^kr^i*� clot^oa� pqbm+tfpb�j^kkbo,� Qtl+t^v�fkqbo^`qflk�s^of^_ibp�_bqtbbk�

pfdkfcf`^kq�j^fk�bccb`qp�tbob�^ppbppba*�tebob�^mmif`^_ib,� Qeb�cfk^i�jlabip
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fk`iraba�qelpb�s^of^_ibp�qe^q�tbob�pfdkfcf`^kq�^q�m:.,/� fk�loabo�ql� fkprob�qe^q�^ii�

mlqbkqf^i�^ppl`f^qflkp�tbob�`lkpfaboba�^ka�ql�^``lrkq� fk� m^oq�clo�qeb� obi^qfsbiv�

pj^ii�p^jmib�pfwbp,

Dllakbpp�lc�cfq�lc�qeb�cfk^i�jlabip�t^p�abqbojfkba� rpfkd�pq^ka^oa�

obdobppflk�af^dklpqf`�mol`barobp� &fk`irafkd�^k^ivpfp�lc�obpfar^ip*� ibsbo^db�

s^irbp*� @llhñp�afpq^k`b� Xifkb^o�obdobppflkZ�^ka� Mb^oplk�^ka�absf^k`b� obpfar^ip�

Xildfpqf`�obdobppflkZ',� Pq^qfpqf`^i�^k^ivpbp�tbob�`ljmibqba�rpfkd�PQ>Q>�

&Pq^qfpqf`^i� M^`h^db*�s,6,.9� Pq^q^�Mobpp*� @liibdb�Pq^qflk*�Qbu^p*� R,P,>,',

/*/� LZhjaih

/*/*-� >ZhXg^ei^kZ�gZhjaih

Lc�qeb�05�`^of_lr�bu^jfkba*� /4� &37#'�tbob�cbj^ib�^ka� /2� &30#'�tbob�

hfiiba� fk�qeb�c^ii,� Kl�pb^plk^i�afccbobk`bp�tbob�pbbk� fk�qeb�^db�afpqof_rqflk� &u[�;�

/0,1*� ac�;�6*�m;.,/2'�lo�pbu�afpqof_rqflk� &u[�;�.,1*�ac�;� /*�m;.,36',� >ariqp� &<0�

vb^op'� obmobpbkqba�52#�lc�`^of_lr�p^jmiba,� >dbp� o^kdba�colj�.� &`^ic'�ql� /0�

vb^op�lia� ^ka�qeb�jb^k�^db�t^p�1�vb^op� &73#@F8� 0,.�+�2,2',

/*/*-*-� BZVai]� eVgVbZiZgh

>iqelrde�HCF�t^p�lkiv�jb^proba� fk�03� &71#'�`^of_lr� _b`^rpb�lc�drkpelq�

tlrkap�lo�a^j^db�ql�qeb�hfakbvp�arofkd�`ib^kfkd*� ^ii� `^of_lr� bu^jfkba�e^a�

jb^pro^_ib�c^q�pqlobp�^ka�^mmb^oba�ql� _b� fk�^abnr^qb�_lav�`lkafqflk� clo�qeb�qfjb�

lc�vb^o�&dblj,�jb^k�HCF8�25,79� 73#�@i8� 16,0�+�4.,/',� >ii�`^of_lr�tbob�

`lkpfaboba�ql�_b�eb^iqev�_v�qeb�erkqbop,

Lk� i^_lo^qlov�bu^jfk^qflk*�C,�ZOU[O�t^p�clrka� fk�56#� &73#�@i8� 40�+�72'�lc�

qeb�ifsbop�_^pba�lk�qeb�mobpbk`b�lc�bk`^mpri^qba�^ka�jfdo^qfkd�cirhbp*�tfqe�^
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dbljbqof`�jb^k�^_rka^k`b�lc�2,0�cirhbp� &73#�@i8� 0,.�+�6,0'�^ka� dbljbqof`�jb^k�

fkqbkpfqv�lc�6,1�cirhbp� &73#�@i8� 2,7�+/2,.',� Jlpq�`^mpribp�`lkq^fkba�qtl�cirhbp�

^ka�^�pfkdib�`^mprib�`lkq^fkba�clro�cirhbp,� Eltbsbo*� qeb�krj_bo�lc�cirhbp�mbo�

`^mprib�t^p�klq�`lkpfpqbkqiv�ob`loaba,� Qeb�jlpq�eb^sfiv�fkcb`qba� `^of_lr*� ^�5+�

vb^o+lia�cbj^ib*� e^a� �̂qlq^i�lc�1.�`^mpribp� fk� qeb� ifsbo�^ka�45�bk`^mpri^qba�^ka�

jfdo^qfkd�:&�ZOU[O&

@bpqlab� i^os^b�tbob�clrka� fk� ifsbop�tfqe�^�mobs^ibk`b�lc�3.#� &73#�@i8�26�+�

30'*� ^�dbljbqof`�jb^k�^_rka^k`b�lc�.,4� i^os^b�&73#�@i8� .,1�+/ ,/'�^ka� �̂

dbljbqof`�jb^k� fkqbkpfqv�lc�/,7� i^os^b� &73#�@i8� /,1�+�1,.',

Kl�pfdkfcf`^kq�dolpp�lo�jf`olp`lmf`� ibpflkp*� lqebo�qe^k� fk�qeb� ifsbo*�tbob�

klqba� fk�jlpq�^kfj^ip,� Qeb�bu`bmqflkp�tbob�^�j^ohba� rkfi^qbo^i� fkqbopqfqf^i�

kbmeofqfp�tfqe�jriqfmib�`vpq�cloj^qflk� fk�^� /0+vb^o+lia�cbj^ib*� mlppf_iv�qeb� obpriq�

lc�^� mobsflrp�_^`qbof^i� fkcb`qflk*� ^ka�^�jfia�jriqfcl`^i� fkqbopqfqf^i� kbmeofqfp� fk�

^klqebo�^kfj^i,� >iqelrde�klq�`lkpfaboba�ql�_b�`ifkf`^iiv�pfdkfcf`^kq*� ^ii�lqebo�

hfakbvp�bu^jfkba�`lkq^fkba�sbov�pj^ii� krj_bop�lc�ivjmel`vqb�^ddobd^qbp,

Dolpp�^ka�jf`olp`lmf`�ibpflkp�^ppl`f^qba�tfqe� ebm^qf`�:&�ZOU[O�m^o^pfqfpj�

s^ofba�^jlkd�^kfj^ip�abmbkafkd�lk�qeb� fkqbkpfqv�lc�qeb� fkcb`qflk,� Fkcb`qba� ifsbop�

e^a� _bqtbbk� /� ^ka�2.�#�lc�qebfo�m^obk`evj^�^ccb`qba,� Bsbk� fk�qeb�jlpq�

pbsbobiv�fkcb`qba� ifsbo�&1.�`^mpribp'*� qebob�tbob�krjbolrp�^ob^p�qe^q�^mmb^oba�

kloj^i�jf`olp`lmf`^iiv,� Qebobclob*� qeb� ibpflkp�tbob�klq�`lkpfaboba�ql�e^sb�_bbk�

`ifkf`^iiv�pfdkfcf`^kq,� Kl�dolpp�lo�jf`olp`lmf`�bsfabk`b�lc�6S`[\WaWO�`]&� `vpqp*�^p�

abp`of_ba�_v�>volra�bq� î,� &/773'*�t^p�l_pbosba�lk�bu^jfk^qflk�lc�phfk�`lsbofkd�

qeb�q^opl+jbq^q^op^i�glfkq�lc�bfdeq�lc�qeb�^kfj^ip,
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/*/*-*.� N^hhjZ�egZkVaZcXZ�VcY�XdcXZcigVi^dch�d[�XdciVb^cVcih

Q^_ib�1,/� molsfabp�^�prjj^ov�lc�qeb�mobs^ibk`b�^ka�`lk`bkqo^qflkp�lc�

jbq^ip� fk�qeb�hfakbvp*� ^ka�L@� mbpqf`fab�^ka� M@?�`lkq^jfk^kqp� fk�qeb�mbof+obk^i�

c^q�lc�qeb�`^of_lr,� Mobs^ibk`b�^ka�`lk`bkqo^qflkp�lc�Q@AA+QBNp� fk�c^q�qfpprb�

colj�qeb�qtl�liabpq�`^of_lr� &//� ^ka� /0�vb^op'�^ob�^ipl� obmloqba,

>ii�`^of_lr�e^a�abqb`q^_ib� ibsbip�lc�jbo`rov*�`^ajfrj�^ka� pbibkfrj� fk�

hfakbv�p^jmibp�^ka�60#�lc�hfakbv�p^jmibp�e^a�abqb`q^_ib� ibsbip�lc�ib^a� &Q^_ib�

1,/',� Lkiv�qeobb�lc�qeb�0.� fkafsfar^i�lod^kl`eilofkb�mbpqf`fabp�jb^proba� &E@?*�

^+E@E�^ka�v+@EI'�^ka�clro�lrq�lc�02�M@?�`lkdbkbop� &65*� /./*� //6*� 0.7'�tbob�

abqb`qba� fk� mbof+obk^i�c^q�p^jmibp� &obmloqba�^p�prjM@?'� &Q^_ib�1,/',

Qeb�j^glofqv�lc�qeb�Q@AA+QBN� fk�qeb�qtl�^kfj^ip�qbpqba�t^p�`ljmofpba�lc�

`lM@?p� &6/,/#�^ka�55,3#*� obpmb`qfsbiv'�tfqe� M@?/04�_bfkd�qeb�mofj^ov�

`lkqof_rqfkd�`lkdbkbo�&57,2#�^ka�54,5#�lc�qeb�qlq^i�QBN*� obpmb`qfsbiv',

/*/*.�Oc^kVg^ViZ�VcVani^XVa� gZhjaih

Q^_ib�1,0�peltp� obpriqp�lc�pfjmib�^ppl`f^qflkp�_bqtbbk� eb^iqe�m^o^jbqbop�

&HCF�^ka� ebm^qf`�m^o^pfqb� fkcb`qflk'�^ka� pb^plk*�dbkabo�^ka�^db,� >iqelrde� �̂

ifkb^o�^ppl`f^qflk�t^p�klq�clrka� _bqtbbk�HCF� ^ka�^db*� ^�nr^ao^qf`�cloj�lc�^db�

&^db�+�u� d̂b'[�t^p�pfdkfcf`^kqiv�kbd^qfsbiv�^ppl`f^qba�tfqe�HCF� &o;+.,3.*�m:.,.3',�

@^of_lr� fkcb`qba�tfqe� C,�ZOU[O�tbob�pfdkfcf`^kqiv�liabo�qe^k�qelpb�cobb�lc�

fkcb`qflk*� ^ka� ^_rka^k`b� fk`ob^pba�pfdkfcf`^kqiv�tfqe� fk`ob^pfkd�^db,� >�dob^qbo�

^_rka^k`b�lc�`bpqlabp�t^p�pbbk� fk�tfkqbo�`ljm^oba�ql�c^ii,� >�pb^plk^i�

afccbobk`b�t^p�^ipl�pbbk�tfqe�_lav�`lkafqflk*�tfqe�efdebo�HCF� fk�tfkqbo�`^of_lr
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°A
@A

Eb^iqe� m^o^jbqbopä

hfakbv�c^q� fkabu�&HCF' :O`QW\Y\WRS`�ZOU[O `bpqlab

mobs^ibk`b ^_rka^k`b mobs^ibk`b ^_rka^k`b

>db�&vb^op' kp FKC<kiKC%; .,31 kiKC<FKC%% kp
:.,./ :.,./ :.,0

Dbkabo kp kp kp kp kp

Pb^plk tfkqbo<c^iiä kp kp kp tfkqbo<c^ii%
:.,.3 :.,.3

[�Pq^qfpqf`^i� qbpqp�rpba�tbob�Mb^oplkñp�`loobi^qflk�^ka� c+qbpq,� Obpriqp�^ob�mobpbkqba�^p� `loobi^qflk�̀ lbccf`fbkq�^ka� m+s^irb�fk�qcfb�Q^_ib�lo�^p
dbljbqof`�&HCF�^ka�`bpqlab�^_rka^k`b'�lo�^ofqejbqf`�&^db'�jb^kp�^ka� &73#�`lkcfabk`b� fkqbos^i'�clo�b^`e�dolrm�_bilt9�kp� ;�klq�pq^qfpqf`^iiv
pfdkfcf`^kq*�m<.,0,

Mobs^ibk`b�^ka�^_rka^k`b�`^i`ri^qflkp�clo�:&�ZOU[O�^ob�_^pba�lk�qeb�mobpbk`b�^ka�krj_bo�lc�jfdo^qfkd�^ka�bk`^mpri^qba�cirhbp�
>db�lc�:&�ZOU[O� fkcb`qba�`^of_lr8�1,7�vb^op� &0*2�+�3,1'9� klk+fkcb`qba�`^of_lr8� /,0�vb^op� &.�+�0,2'
>db�lc�`bpqlab� fkcb`qba�`^of_lr8�0,2�vb^op� &.,4�+�2,/'9�klk+fkcb`qba�`^of_lr8�1,2�vb^op� &0,2�+�2,2'

ä�HCF�lc�tfkqbo�`^of_lr8�37,7� &20,/� +�63,/'9� c^ii� `^of_lr8�2.,0� &07,6�+�32,2'
%�@bpqlab�jb^k�^_rka^k`b� fk�tfkqbo�`^of_lr8� /,/� &.,1�+�0,2'9� c^ii� `^of_lr�.,1�&.,.�+�.,5'
FKC;fkcb`qba�
kiKC;klq� fkcb`qba
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`ljm^oba�ql�c^ii�`^of_lr,� Kl�^ppl`f^qflkp�tbob�clrka� _bqtbbk� eb^iqe�

m^o^jbqbop�^ka�dbkabo,� Qobkap�qlt^oa� pfjmib�^ppl`f^qflkp� &.,.3:m:.,0'�^ob�

ifpqba� fk�Q^_ib�1,0,

Obpriqp�lc�pfjmib�^ppl`f^qflkp�_bqtbbk�`lkq^jfk^kq�`lk`bkqo^qflkp�^ka�

^db*� pb^plk�^ka�dbkabo�peltba�qe^q�obk^i�`^ajfrj�`lk`bkqo^qflkp� fk`ob^pba�

tfqe� fk`ob^pfkd�^db�&o;.,51*�m:.,./'*� fiirpqo^qba�do^mef`^iiv� fk� Cfdrob�1,/,� Efdebo�

ibsbip�lc�obk^i�jbo`rov�tbob�clrka� fk�^kfj^ip�p^jmiba� fk�qeb�c^ii� &.,6.�md-d�tt9�

73#�@i8� .,46�+�.,7/'�`ljm^oba�ql�qeb�tfkqbo�&.,30�md-d�tt9�73#�./8� .,21�+�.,4.'�

&m:.,../',� Eltbsbo*� EL?�`lk`bkqo^qflkp� fk�c^q�tbob�efdebo�fk�tfkqbo�`^of_lr�

&05,2�kd-d�tt9� 73#�@i8�02,/� +�1.,4'�`ljm^oba� ql�c^ii� `^of_lr� &0/,1�kd-d�tt9

73#�@i8� /5,2+03,1'�&m:.,./',

Q^_ib�1,1�peltp� obpriqp�lc�pfjmib�^ppl`f^qflkp�_bqtbbk�eb^iqe�m^o^jbqbop�

&HCF� ^ka� ebm^qf`�m^o^pfqb� fkcb`qflk'�^ka�`lkq^jfk^kqp,� @^of_lr� fkcb`qba�tfqe�:&�

ZOU[O�e^a� pfdkfcf`^kqiv�efdebo�obk^i�`^ajfrj� ibsbip�qe^k�rkfkcb`qba�^kfj^ip�

^ka�^p�qeb�^_rka^k`b�lc�cirhbp� fk`ob^pba*� obk^i�`^ajfrj�`lk`bkqo^qflkp�

fk`ob^pba�^p�tbii,� Obk^i�`^ajfrj� ibsbip�tbob�^ipl�pfdkfcf`^kqiv�efdebo�fk�

`^of_lr� fkcb`qba�tfqe�`bpqlab� i^os^b,� Lqebo�qobkap�qlt^oa� pfjmib�^ppl`f^qflkp�

&.,.3:m:.,0'�_bqtbbk�qebpb�eb^iqe� m^o^jbqbop�^ka�s^oflrp�`lkq^jfk^kqp�^ob�

ifpqba� fk�Q^_ib�1,1,

Q^_ib�1,2�peltp� obpriqp�lc�rkfs^of^qb�^k^ivpbp�^jlkd�eb^iqe� m^o^jbqbop,�

Qeb�^_rka^k`b�lc�:&�ZOU[O�t^p�pfdkfcf`^kqiv�efdebo�fk�`^of_lr� fkcb`qba�tfqe�

`bpqlab� i^os^b�`ljm^oba�ql�qelpb�cobb�lc�`vpqp� &m:.,.3',� Lqebo�qobkap�qlt^oap�

pfjmib�^ppl`f^qflkp� &.,.3:m:.,0'�^jlkd� eb^iqe�m^o^jbqbop�^ob� ifpqba� fk�Q^_ib
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@lkq^jfk^kq�/

Eb^iqe�m^o^jbqbop�ä

hfakbv�c^q�fkabu�&HCF' *0@8<9<834@�:06;0 `bpqlab

mobs^ibk`b ^_rka^k`b mobs^ibk`b ^_rka^k`b

`^ajfrj kp FKC<kiKC .,46 FKC<kiKC kp
:.,./ :.,./ :.,.3

ib^a kp FKC<kiKC% .,15 kp +.,04
:.,0 :.,/ :.,0

jbo`rov kp kiKC<FKCp kp kp kp
:.,0

pbibkfrj .,14 kp kp FKC<kiKC%ñ .,17
:.,/ :.,/ :.,0

E@? .,1/ kp kp kp .,05
:.,0 :.,0

^ime^+E@E kp kp kp kp kp

ä�Pq^qfpqf`^i� qbpqp�rpba�tbob�Mb^oplkñp�`loobi^qflk�^ka�c+qbpq�&`^ajfrj*� ib^a*�jbo`rov*�pbibkfrj*�E@?'�^ka�Pmb^oj^k�`loobi^qflk�^ka�Horph^i+�
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1,2,� >jlkd� fkafsfar^i� `lkq^jfk^kqp*� obk^i�pbibkfrj�^ka� `^ajfrj�

`lk`bkqo^qflkp�tbob�mlpfqfsbiv�`loobi^qba� &o;.,25*�m:.,.3',

/*/*/� Gjai^eaZ�kVg^VWaZ� gZ\gZhh^dc�VcVanhZh

Jriqfmib� obdobppflk�^k^ivpbp�tbob�mboclojba�clo�HCF� ^ka�C,�ZOU[O�^ka�

`bpqlab� fkcb`qflk� &mobs^ibk`b�^ka�^_rka^k`b'�_^pba�lk� qeb� obpriqp�lc�rkfs^of^qb�

^k^ivpbp�tfqe� `lkq^jfk^kqp�^ka� mlqbkqf^i�`lkclrkabop,� Pfdkfcf`^kq�cfk^i�jlabip�

^ob�mobpbkqba� fk�Q^_ib�1,3,

Pb^plk*� hfakbv�pbibkfrj�`lk`bkqo^qflk*� E@?�`lk`bkqo^qflk� fk� c^q*�:&�

ZOU[O�^_rka^k`b*� `bpqlab�mobs^ibk`b�^ka�^�nr^ao^qf`�cloj�lc�^db�tbob�clrka�

ql�_b�^ppl`f^qba�tfqe�HCF� fk� rkfs^of^qb�^k^ivpbp� &Q^_ibp�1,0*� 1,1�^ka� 1,2'*�^ka�

qebobclob�tbob�lccboba�^p�fkabmbkabkq�s^of^_ibp�clo�qeb� obdobppflk�^k^ivpfp,�

Jriqfmib� ifkb^o�obdobppflk�^k^ivpfp� obpriqp�peltba�qe^q�qeb�lkiv�pfdkfcf`^kq�

mobaf`qlo�lc�HCF�t^p�^db� &Q^_ib�1,3',� Cfdrob�1,0�peltp�qeb� obi^qflkpefm� _bqtbbk�

HCF� ^ka�^db� fk`irafkd�qeb�mobaf`qba�s^irbp�clo�HCF� _^pba�lk�qeb�obdobppflk�

jlabi� mobpbkqba� fk�Q^_ib�1,3,� ?^pba�lk�qefp�pj^ii�p^jmib�pfwb*� fq�^mmb^op�^p�

qelrde�vlrkd�^ariqp� &1�ql�5�vb^o+lia'�^qq^fk�qeb�efdebpq�ibsbip�lc�HCF� obi^qfsb�ql�

vlrkdbo�^ka�liabo�^kfj^ip,

Fk�rkfs^of^qb�^k^ivpbp*�s^of^_ibp�clrka�ql�_b�^ppl`f^qba�tfqe�:&�ZOU[O�

^_rka^k`b�tbob�^db*� HCF*� obk^i� ib^a�^ka�`^ajfrj�`lk`bkqo^qflkp�^ka� `bpqlab�

mobs^ibk`b� &Q^_ibp�1,0*� 1,1�^ka� 1,2',� Qebpb�s^of^_ibp�tbob�lccboba�^p�

fkabmbkabkq�s^of^_ibp�clo�qeb� obdobppflk�^k^ivpfp*� ^ilkd�tfqe� hfakbv�pbibkfrj�

`lk`bkqo^qflk�tef`e�t^p�pfdkfcf`^kqiv�^ppl`f^qba�tfqe� obk^i�`^ajfrj�

`lk`bkqo^qflk� &_^pba�lk�^� c+qbpq9�m:.,.3'�^ka�t^p�cbiq�ql�_b�^�mlqbkqf^iiv
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`lkclrkafkd�s^of^_ib,� Jriqfmib� ifkb^o�obdobppflk�^k^ivpfp�clo�:&�ZOU[O�

^_rka^k`b�peltba� obk^i�`^ajfrj�^ka� pbibkfrj� ibsbip�tbob�_lqe�pfdkfcf`^kq�

fkabmbkabkq�s^of^_ibp� &Q^_ib�1,3',� Clo�qefp�p^jmib�lc�`^of_lr*� ^p�`^ajfrj�

ibsbip� fk`ob^pba�^ka� pbibkfrj� ibsbip�ab`ob^pba*� C,�ZOU[O�^_rka^k`b�

fk`ob^pba,� Pq^ka^oa� obdobppflk�af^dklpqf`�mol`barobp�`lkcfojba�^� ob^plk^_ib�

cfq�lc�^ii�cfk^i�jlabip,

>db�^ka� obk^i� `^ajfrj*� ib^a�^ka�jbo`rov�`lk`bkqo^qflkp�tbob�^ppl`f^qba�

tfqe�mobs^ibk`b�lc�:&�ZOU[O� fk� rkfs^of^qb�^k^ivpbp� &Q^_ibp�1,0�^ka�1,1'�^ka*�

qebobclob*�tbob�lccboba�^p� fkabmbkabkq�s^of^_ibp�clo�qeb� obdobppflk�^k^ivpfp�

^ilkd�tfqe� obk^i� pbibkfrj�`lk`bkqo^qflk� &clo�pfjfi^o�mlqbkqf^i�`lkclrkafkd�

ob^plkp',� Abmbkafkd�lk�tef`e�s^of^_ib�t^p�bkqboba� fkql�qeb�jlabi� cfopq*� qtl�

pbm^o^qb�pfdkfcf`^kq�cfk^i�jlabip�tbob�molar`ba*� b^`e�tfqe�^�pfkdib�pfdkfcf`^kq�

mobaf`qlo,� Obk^i� `^ajfrj�`lk`bkqo^qflk�^ka�^db�tbob�b^`e�clrka�ql�_b�

pfdkfcf`^kq�fkabmbkabkq�s^of^_ibp� fk�pbm^o^qb�jlabip�clo�:&�ZOU[O� mobs^ibk`b�

lk�jriqfmib� ildfpqf`�obdobppflk�^k^ivpfp*� ^ka� _lqe�mobaf`qlop�e^a� �̂ mlpfqfsb�

obi^qflkpefm�tfqe� C,�ZOU[O� mobs^ibk`b�&Q^_ib�1,3',� Clo�qefp�p^jmib�lc�`^of_lr*�

^kfj^ip�tfqe�efde� ibsbip�lc�obk^i� `^ajfrj�^ka�liabo�^kfj^ip�e^a� fk`ob^pba�

mol_^_fifqv�lc�C,�ZOU[O� fkcb`qflk,� Pq^ka^oa� obdobppflk�af^dklpqf`�mol`barobp�

`lkcfojba�^� ob^plk^_ib�cfq�lc�^ii�cfk^i�jlabip,

Jriqfmib� ildfpqf`�&mobs^ibk`b'�^ka� ifkb^o�&^_rka^k`b'� obdobppflk�^k^ivpbp�

clo�`bpqlab� fkcb`qflk�afa� klq�obpriq�fk�pfdkfcf`^kq�cfk^i�jlabip�qe^q�cfq�qeb�a^q^�^ka*�

qebobclob*� ^ob�klq�mobpbkqba,
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/*0� >^hXjhh^dc

Obk^i� `^ajfrj�`lk`bkqo^qflkp�tbob�pfjfi^o�ql�qelpb�clrka� fk�b^oifbo�

pqrafbp�lk�qeb�DOE� &@oÅqb�bq�^i,*� /7679� Ol_fii^oa�bq�^i,*� 0..0'�^ka� bipbtebob�

&Bihfk� ^ka�?bqehb*� /7739� I^oqbo�^ka� K^dv*�0...',� Fk`ob^pfkd� ibsbip�lc�`^ajfrj�

pbbk�tfqe� fk`ob^pfkd�^db�e^sb�_bbk�tfabiv�obmloqba� fk� `^of_lr�^ka�lqebo�

rkdri^qb�pmb`fbp� &@oÅqb�bq�^i,*� /7679� Afbqw�bq�^i,*� /776',� Hfakbv�`lk`bkqo^qflkp�

lc�jbo`rov*� ib^a�^ka�pbibkfrj� fk�lro�pqrav�tbob� ilt�^ka� cbii�tfqefk�qeb�o^kdbp�

mobsflrpiv�obmloqba� fk�qeb�DOE� &Ol_fii^oa�bq�^i,*�0..0'�^ka�lqebo�eboap�&Bihfk�

^ka� ?bqehb*� /773',

Ibsbip�lc�A@p�clrka� fk�qeb�p^jmiba� `^of_lr�tbob� ilt�^ka�^mmb^oba�ql�_b�

tfqefk�qeb� o^kdb�lc�qelpb� obmloqba� fk�lqebo�@^k^af^k� eboap� &Bihfk�^ka�?bqehb*�

/7739� Eb_boq�bq�^i,*� /774',� Ebu^`eilol_bkwbkb�t^p�qeb�jlpq�^_rka^kq�L@�

`lkq^jfk^kq�abqb`qba� fk�lro�pqrav�^ka� e^p�_bbk� obmloqba� fk�>o`qf`�qboobpqof^i�

ebo_fslobp� &?o^rkb�bq�^i,*� /777',� Qeb� ibsbip�lc�L@p�clrka�^ob�tbii� _bilt�qelpb�

obmloqba�ql�_b�^ppl`f^qba�tfqe�^asbopb�eb^iqe�bccb`qp� fk�j^jj^ip� &ab�J^o`e�bq�

^i,*� /776'�^ka�^ob�rkifhbiv�ql�`^rpb�eb^iqe� mol_ibjp� fk�qeb�`^of_lr�qbpqba,

Qeb�DOE� fp�qeb�lkiv�`^of_lr� eboa� fk�Kloqe�>jbof`^�bkabjf`^iiv�fkcb`qba�

tfqe�:&�ZOU[O� &Tl_bpbo�bq�^i,*� /763',� Lqebo�abcfkfqfsb�elpqp� fk`irab�t^mfqf� ^ka�

tefqb+q^fiba�abbo�&Mv_rp*�0../',� Qeb�mobs^ibk`b�lc�:&�ZOU[O� fkcb`qflk� fk�qeb�

`^of_lr�p^jmiba� &56#'�t^p�pfdkfcf`^kqiv�efdebo�&m:.,.3*� _^pba�lk� pq^qfpqf`'�

qe^k�qeb�mobs^ibk`b�clrka� fk�lqebo�pqrafbp�lk�qeb�DOE�`lkar`qba� fk�qeb� /76.p,�

I^khbpqbo�^ka� Irqqf`e� &/766'�clrka�^�mobs^ibk`b�lc�36#*� Erlq�^ka�?b^rifbr�

&/763'�27#*�^ka*� _^pba�lk�qeb�mobpbk`b�lc�`^mpribp�lkiv*� M^ohbo�&/76/'�clrka
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^�mobs^ibk`b�lc�/3#,� Qeb�jb^k� fkqbkpfqv�lc�fkcb`qflk� fk� qefp�pqrav�t^p�pfjfi^o�ql�

qe^q�obmloqba� _v�I^khbpqbo�^ka� Irqqf`e� &/766',� Fk`ob^pba�mobs^ibk`b�lc�:&�

ZOU[O�j^v�l``ro�tfqe� fk`ob^pba�abcfkfqfsb�elpq�abkpfqv*� eltbsbo*� lqebo�c^`qlop�

pr`e�^p�qeb� il`^i�`lkafqflkp�lc�tbqi^ka� e^_fq^qp*� rkdri^qb�rpb�^ka� jlsbjbkqp*�

^ka� pb^plk^i�s^of^qflkp� fk�qbjmbo^qrob�^ka� jlfpqrob*�j^v�^ipl�mi^v�^� olib�

&Mv_rp*� 0../',

?^pba�lk�jriqfmib� ifkb^o�obdobppflk�^k^ivpfp*� C,�ZOU[O�^_rka^k`b�t^p�

_bpq�mobaf`qba� _v�obk^i�`^ajfrj�^ka�pbibkfrj�`lk`bkqo^qflkp*� ^p� fiirpqo^qba� fk�

Cfdrob�1,1,� Qeb� obi^qflkpefm�t^p�^mm^obkq�^q�obi^qfsbiv�ilt�ibsbip�lc�`^ajfrj�

&:/.� md-d�tt',� Pbibkfrj� ibsbip�e^a�^k�^mm^obkq�molqb`qfsb�bccb`q�lk�C,�ZOU[O�

fkcb`qflk�tebk�`^ajfrj� ibsbip�tbob�`lkpfaboba,� Fk`ob^pfkd� `^ajfrj�

`lk`bkqo^qflkp�colj�1,5�md-d�tt�ql�7,/� md-d�tt�&03ï[�ql�53  �mbo`bkqfib'�

fk`ob^pba� C,�ZOU[O�^_rka^k`b�colj�1�cirhbp�ql� /0�cirhbp�tebk�pbibkfrj�

`lk`bkqo^qflkp�tbob� ilt�&/,/0�md-d�tt�*� 03([�mbo`bkqfib'�^ka�colj� /� cirhb�ql�4�

cirhb�tebk�pbibkfrj�`lk`bkqo^qflkp�tbob�efde� &/,1/� md-d�tt*� 53ï[�mbo`bkqfib',

>iqelrde�^db�t^p�^ppl`f^qba�tfqe� _lqe� obk^i�`^ajfrj�^ka�C,�ZOU[O�

fkcb`qflk� &liabo�`^of_lr� e^a� efdebo�ibsbip�lc�`^ajfrj�^ka�^�dob^qbo�^_rka^k`b�

lc�C,�ZOU[O#$� `lkqoliifkd�clo�^db�afa� klq�pfdkfcf`^kqiv�^iqbo�qeb�cfk^i�jlabi,� >db� fp�

`ib^oiv�obi^qba�ql�_lqe�`^ajfrj� ibsbip�^ka� C,�ZOU[O� fkcb`qflk*� eltbsbo*� fq�fp�

rk`ib^o*� _^pba�lk�qeb�krj_bo�lc�^kfj^ip�bu^jfkba*�tebqebo�`^ajfrj� fp�

^ppl`f^qba�tfqe�C,�ZOU[O� fkcb`qflk� fkabmbkabkq�lc�^db� &tfqefk�^db�`leloqp',� Clo�

jlpq�^db�`leloqp*� lkiv� �̂ pj^ii� krj_bo�lc�^kfj^ip�tbob�bu^jfkba� &o^kdb� /� ql�2'
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tef`e� mob`iraba�pbm^o^qb�^k^ivpbp�tfqefk�^db�dolrmp,� Eltbsbo*�tfqefk�qeb�1�+�

vb^o+lia� `leloq*� `^ajfrj�^ka� C,�ZOU[O�^_rka^k`b�tbob�pfdkfcf`^kqiv�mlpfqfsbiv�

`loobi^qba� &o;.,46*�m:.,./*� k;6',

>p�clrka�lk� rkfs^of^qb�^k^ivpbp*� _lqe�^db�^ka�`^ajfrj�`lk`bkqo^qflk�

tbob�clrka�ql�_b�pfdkfcf`^kq�mobaf`qlop� fk�pbm^o^qb�cfk^i�jlabip�clo�:&�ZOU[O�

mobs^ibk`b�lk�jriqfmib� obdobppflk�^k^ivpfp� &Q^_ib�1,3',� >d^fk*� fq� fp�rk`ib^o*�

_^pba�lk�qeb�^kfj^ip�bu^jfkba*�tebqebo�`^ajfrj� ibsbip�^ob�mobaf`qfsb�lc�:&�

ZOU[O�mobs^ibk`b� fkabmbkabkq�lc�^db,

Qebob�e^p�_bbk� fk`lkpfpqbkq�bsfabk`b� fk�qeb� ifqbo^qrob�lc�fjjrklqluf`�

bccb`qp�lc�`^ajfrj� fk�bumbofjbkq^i�^kfj^ip�tfqe�`eolkf`�`^ajfrj�bumlprob�

&P`ebre^jjbo*� /7659�Q^vilo�bq�^i,*� /777'�^ka�qeb� obi^qflkpefm�_bqtbbk�efde�

`^ajfrj� ibsbip�^ka�qobj^qlab�m^o^pfqb� fkcb`qflk� fk�`^of_lr�lo�lqebo�rkdri^qb�

pmb`fbp�e^p�klq�mobsflrpiv�_bbk�bu^jfkba,� Qeb�mlppf_fifqv�lc�^k� fk`ob^pba�

prp`bmqf_fifqv�ql�:&�ZOU[O� fkcb`qflk� fk�`^of_lr�tfqe�bibs^qba� ibsbip�lc�`^ajfrj�

^``rjri^qflk� pbbjp�rkifhbiv�_rq�`^kklq�_b�bkqfobiv�afpjfppba,

Qeb�mlpfqfsb� olib�lc�pbibkfrj� fk� elpq�fjjrkfqv� fp�tbii�al`rjbkqba� fk�

bumbofjbkq^i�^ka�aljbpqf`�^kfj^ip� &Aero�bq�^i,*� /77.9�>oqero�bq�^i,*� 0..1'*�

eltbsbo*� qeb�molqb`qfsb� olib�lc�pbibkfrj� fk� obi^qflk�ql�m^o^pfqb� fkcb`qflk�e^p�klq�

_bbk�`lksfk`fkdiv�abjlkpqo^qba,� Cfkafkdp� fkaf`^qb�qe^q�pbibkfrj�abcf`fbk`v�

obpriqp� fk� fjjrklprmmobppflk*� ^ka� prmmibjbkq^qflk�tfqe� ilt�alpbp�lc�pbibkfrj�

fk`ob^pbp� fjjrkb�crk`qflk,� Eltbsbo*�s^of^qflkp� fk�bumbofjbkq^i� obpriqp� fkaf`^qb�

qe^q�qeb� obi^qflkpefm�_bqtbbk�pbibkfrj� ibsbip*� fjjrkb� obpmlkpb�^ka�molqb`qfsb�

fjjrkfqv�fp�`ljmibu�&O^alpqfqfp�bq�^i,*� 0...',� Fq�fp�rk`ib^o�tebqebo�qebpb
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cfkafkdp�`^k� _b�buqo^mli^qba�ql�cobb+o^kdfkd�tfiaifcb�pr`e�^p�`^of_lr,� Lro�obpriqp�

peltba�qe^q�pbibkfrj� ibsbip�tbob�klq�_v�qebjpbisbp�^ppl`f^qba�tfqe�:&�ZOU[O�

fkcb`qflk,� Eltbsbo*�tebk�`^ajfrj�^ka�pbibkfrj� ibsbip�tbob�`lkpfaboba�

qldbqebo*� ^p�pbibkfrj� ibsbip�ab`ob^pba�^_rka^k`b�lc�:&�ZOU[O� fk`ob^pba,� Fq�

j^v�_b�qe^q�^kv�fjjrklqluf`�bccb`qp�lc�@a*� ^p�abjlkpqo^qba� _v� fk`ob^pfkd�C,�

ZOU[O�^_rka^k`b�j^v�_b�jlob�molklrk`ba�tebk�Pb� ibsbip�^ob� iltbo,

Elpq+m^o^pfqb� fkqbo^`qflkp�^ob�`ljmibu�^ka� `^k� _b�^ccb`qba� _v�^�s^ofbqv�lc�

elpq*� m^o^pfqb�^ka�bksfolkjbkq^i�c^`qlop� &T^hbifk*� /7749� El_bod�bq�^i,*�0../',� Fq�

e^p�_bbk�bpq^_ifpeba�qe^q*� fk�dbkbo^i*� qeb�elpq� fjjrkb� obpmlkpb� fp�^k� fjmloq^kq�

obdri^qlo�lc�m^o^pfqf`� fkcb`qflkp� fk�j^jj^ip� &T^hbifk*� /774',� Qeb�pmb`fcf`�

fjjrklm^o^pfqlildv�lc�:&�ZOU[O� fk�`^of_lr*� eltbsbo*� e^p�klq�_bbk�bu^jfkba,�

Mv_rp� &0../'�sbkqrobp�qe^q�ìqebob� fp� ifqqib�bsfabk`b�ql�prddbpq�^k�bccb`qfsb�

fjjrkb�obpmlkpb�ql�C,�ZOU[O� fkcb`qflk� fk�jlpq�elpqpî,

Lk�rkfs^of^qb�^k^ivpfp*� obk^i�`^ajfrj�^ka�pbibkfrj� ibsbip�tbob�mlpfqfsbiv�

`loobi^qba� &o;.,25*�m:.,.3',� Fk�cobb+o^kdfkd�j^jj^if^k�^ka�^sf^k� pmb`fbp�tfqe�

bibs^qba�qlq^i�jbo`rov�`lk`bkqo^qflkp� fk�qeb� ifsbo*� pbibkfrj� ibsbip�tbob�dbkbo^iiv�

pqolkdiv�mlpfqfsbiv�`loobi^qba*�lcqbk�^q�^� /8/� jli^o�o^qfl� &Bfpibo*� /7639�

P`ebre^jjbo�bq�^i,*� /776',� Qeb�_bkbcf`f^i�bccb`q�lc�pbibkfrj� obi^qfsb�ql�

jbo`rov�qluf`fqv�e^p�_bbk�tbii�al`rjbkqba� &Dlvbo*� /7739�Qeljmplk*� /774'�^ka�

fp�_bifbsba�ql� obpriq�colj�qeb�cloj^qflk�lc�qluf`lildf`^iiv� fkboq�Ed+Pb�`ljmibubp�

&P`ebre^jjbo�bq�^i,*� /776',� Eltbsbo*� ^�pfjfi^o�molqb`qfsb� obi^qflkpefm�e^p�klq�

_bbk�`lkpfpqbkqiv�obmloqba�tfqe�`^ajfrj,� Fksbpqfd^qflkp� fkql�qeb�^ppl`f^qflk

- , ,

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



_bqtbbk�pbibkfrj�^ka�`^ajfrj� fk� elopbp� &Grkkfi^�bq�^i,*� /765'�^ka� o^qp� &G^j^ii�

^ka�Pjfqe*� /763'�e^sb�_bbk�bnrfsl`^i,

>k�^iqbok^qfsb�bumi^k^qflk�clo�qeb�^ppl`f^qflk�pbbk�_bqtbbk� obk^i�`^ajfrj�

`lk`bkqo^qflkp�^ka�:&�ZOU[O� fkcb`qflk�`lria� obi^qb�ql�`lk`ljfq^kq�bumlprob�lc�

`^of_lr�ql�_lqe� `^ajfrj�^ka�:&�ZOU[O� i^os^b�tefib�clo^dfkd,� Mv_rp�&0../'�

prddbpqba�qe^q�qeb�s^of^qflk� fk�mobs^ibk`b�^ka� fkqbkpfqv�lc�:&�ZOU[O� fkcb`qflk�

tfqefk� elpq�mlmri^qflkp�j^v�obcib`q�fkafsfar^i�afccbobk`bp� fk�qeb�rpb�lc�bjbodbkq�

sbdbq^qflk� &^ka�qerp�bumlprob�ql� fkcb`qfsb�pq^dbp�lc�qeb�m^o^pfqb',� Eltbsbo*�

qebob� fp�kl�bsfabk`b�qe^q�qefp�clo^dfkd�_be^sflro�tlria� ^ipl� fk`ob^pb�^k�^kfj^iñp�

bumlprob�ql�`^ajfrj,

>iqelrde�bsfabk`b�clo�fj�jr�klqluf`fqv�tfqe�`^ajfrj�bumlprob� fk�^kfj^ip� fp�

p`^kq*� qeb�mlqbkqf^i� clo�obk^i� qluf`fqv�e^p�_bbk�tbii�bpq^_ifpeba,�Qeb�cfopq�pfqb�lc�

fkgrov�colj�`^ajfrj�qluf`fqv�fk�j^jj^ip� fp�qeb� obk^i� molufj^i�`lkslirqba�qr_rib�

&>iabk�^ka� Cofqe*� /77/',� Qeb�qeobpelia�clo�pfdkfcf`^kq�obk^i�qr_ri^o�a^j^db� fk�

j^jj^ip�^ka� _foap� fp�dbkbo^iiv�obmloqba�^p� /..+0..� md-d�tt�&@llhb�^ka�

Glekplk*� /774',� Eltbsbo*� ^�pmb`fcf`�qeobpelia� ibsbi�clo�`^ajfrj�qluf`fqv� fk�

jlpq�tfiaifcb�pmb`fbp*� fk`irafkd�`^of_lr*� e^p�klq�_bbk�bs^ir^qba,

Fk�bumbofjbkq^i� ^kfj^ip*� qeb�qeobpelia�clo�obk^i�qr_ri^o�fkgrov�e^p�_bbk�

peltk�ql�s^ov�`lkpfabo^_iv�tfqe�pmb`fbp�^ka� olrqb�lc�bumlprob� &>iabk�^ka� Cofqe*�

/77/',� Jf`olp`lmf`�^ka�_fl`ebjf`^i�bsfabk`b�lc�a^j^db�e^p�_bbk� obmloqba� fk�

o^qp�tfqe�`eolkf`�`^ajfrj�bumlprob�^q�obk^i�`lk`bkqo^qflkp�^p� ilt�^p�0�+�2� md-d�

tt�&?owÉph^�bq�^i,*� 0..1',� Qebob� fp�^ipl�bsfabk`b�qe^q�bumlprob�ql�`^ajfrj
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`^k� obpriq� fk�afpqro_^k`bp� Fk�`^i`frj�_^i^k`b�^ka�ab`ob^pbp� Fk�_lkb�abkpfqv�

&Q^vilo�bq�^i,*� /777',

Obi^qfsbiv�cbt�cfbia� pqrafbp�e^sb�abjlkpqo^qba� qfpprb� Fkgrov�arb�ql�

`^ajfrj�qluf`fqv� Fk�cobb+o^kdfkd�tfiaifcb�&?bvbo*� 0...'*� ^ka�qebob�e^sb�_bbk� kl�

mr_ifpeba� obmloqp�lc�^asbopb�eb^iqe�bccb`qp�arb�ql�`^ajfrj�qluf`fqv� Fk�tfia�

rkdri^qbp*� abpmfqb�j^ohbaiv�bibs^qba�qfpprb�`lk`bkqo^qflkp� Fk� pljb�^kfj^ip�

&Afbqw�bq�^i,*� /776',� Eltbsbo*� pr`e�pqrafbp� o^obiv� Fkslisb�jf`olp`lmf`�lo�

riqo^pqor`qro^i�bu^jfk^qflk�lc�^ccb`qba�lod^kp,

Ob`bkq�pqrafbp�bu^jfkfkd�qeb� obi^qflkpefm�_bqtbbk�`^ajfrj� ibsbip�^ka�

_flildf`^i�bccb`qp� Fk�cobb+o^kdfkd�pmb`fbp�e^sb�peltk�s^ofba� obpriqp,� I^oiplk�bq�

^i,� &0...'�bu^jfkba�tefqb+q^fiba� mq^ojfd^k�colj�qeb�@lilo^al�lob�_biq�^ka� clrka�

qe^q�qelpb�tfqe� obk^i�`^ajfrj�`lk`bkqo^qflkp�</..�md-d�tt�e^a�

efpqlm^qelildi`^i� bsfabk`b�lc�obk^i� Fkgrov,� Mq^ojfd^k�tfqe� obk^i�`^ajfrj�

`lk`bkqo^qflkp�^_lsb�qefp�qeobpelia� ibsbi�^ipl�e^a� obar`ba�`lk`bkqo^qflkp�lc�

phbibq^i�`^i`frj�`ljm^oba�ql�`lkqolip,� Fk�^�pqrav�`lkar`qba�lk� ofkdba�pb^ip�

colj�Dobbki^ka*� Plkkb+E^kpbk�bq�^i,� &0...'�clrka� kl�bsfabk`b�lc�`^ajfrj+�

fkar`ba� obk^i�qluf`fqv�lo�phbibq^i�a~jfk~o^ifp^qflk,� Jb^k� obk^i�`^ajfrj�

`lk`bkqo^qflk� Fk�qeb�pb^ip�bu^jfkba�t^p�22,3� &è2.,6'�md-d�tt,

Qeb�efdebpq�`lk`bkqo^qflk�lc�obk^i�`^ajfrj� Fk�qeb�p^jmiba�`^of_lr�t^p�22�

md-d�tt*� ibpp�qe^k� e^ic�lc�qeb�`ljjlkiv�obmloqba�qluf`�obk^i�qeobpelia� &/..+0..�

md-d�tt',� Lk�jf`olp`lmf`�bu^jfk^qflk�lc�hfakbvp�colj�^ii�`^of_lr�p^jmiba*� kl�

bsfabk`b�lc�molufj^i�qr_ri^o�Fkgrov�t^p�clrka*� ^iqelrde�pljb�abdobb�lc�

^rqlivpfp�^ka�cobbwfkd�^oqfc^`qp�j^v�e^sb�j^phba� pr_qib�`e^kdbp,
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lqebo�m^qelildf`^i�cfkafkdp� fk�qeb�`^of_lr�tbob� ifjfqba�ql�ebm^qf`�ibpflkp�

arb�ql�:&�ZOU[O� fkcb`qflk�tef`e�tbob�dolppiv�bsfabkq,� Qeb�jlpq�pbsbob�

fkcb`qflk�clrka�t^p�45�cirhbp� &1.�`^mpribp',� Tefib�ebm^qf`�ibpflkp�tbob�

buqbkpfsb*�qebv�tbob�cbiq�ql�_b�`ifkf`^iiv� fkpfdkfcf`^kq*�^p�prccf`fbkq�ebm^qf`�

obpbosbp�tbob�^mm^obkq,� >iqelrde�qeb�mobpbk`b�lc�cirhbp� fk�qeb� ifsbo�`^rpbp�

klqf`b^_ib�a^j^db*� pfdkfcf`^kq�m^qelildf`^i�cfkafkdp�e^sb�klq�_bbk� obmloqba� fk�

abcfkfqfsb�elpqp�bu`bmq�tfqe� pbsbob� fkcb`qflkp,� Jloq^ifqv�arb�ql� fkcb`qflk�t^p�

obmloqba� fk�t^mfqf�tfqe�<3..�cirhbp� &Mv_rp*� 0../',� Jrisbv�^ka�>el� &/771'�

obmloqba� pr_qib�kbd^qfsb�eb^iqe�bccb`qp�pr`e�^p�ab`ob^pba�tbfdeq�d^fkp� fk�vlrkd�

j^ib�tefqb+q^fiba�abbo�tfqe�jlabo^qb�ql�eb^sv� fkcb`qflkp�lc�:&�ZOU[O� &</.�

cirhbp'�`ljm^oba�ql�rkfkcb`qba�lo�ifdeqiv� fkcb`qba�abbo�&.+/.�cirhbp',� Kl� obmloqp�

lc�jlo_fafqv�lo�jloq^ifqv�arb�ql�:&�ZOU[O� fkcb`qflk� fk�`^of_lr� e^sb�_bbk�

mr_ifpeba� &Mv_rp*�0../',� Kl�^ppl`f^qflk�t^p�clrka� _bqtbbk�:&�ZOU[O� fkcb`qflk�

^ka� _lav�`lkafqflk�^p�jb^proba�_v�qeb�HCF,� Pfjfi^oiv*� I^khbpqbo�^ka� Irqqf`e�

&/766'�clrka� kl�^ppl`f^qflk�_bqtbbk�:&� ZOU[O� fkcb`qflk�^ka� _^`h�c^q�abmqe� fk�

qeb�DOE,� Arb�ql�qeb�`olpp+pb`qflk^i� k^qrob�lc�qeb�mobpbkq�pqrav*�afccbobk`bp� fk�

tbfdeq�d^fkp�`lria� klq�_b�bu^jfkba,

Kbfqebo�qfpprb�`lkq^jfk^kq� ibsbip� klo�ebm^qf`�m^o^pfqb� fkcb`qflk�^mmb^oba�ql�

e^sb�^�kbd^qfsb� fjm^`q�lk�qeb�_lav�`lkafqflk�lc�qeb�`^of_lr� fk�qefp�pqrav,�

Eltbsbo*�arb�ql�qeb� obi^qfsbiv�pj^ii�p^jmib�pfwb�&k;05'*� qebob�t^p�^� ifjfqba�

mltbo�ql�abqb`q�jlob�qe^k�^�cbt�pfdkfcf`^kq�^ppl`f^qflkp�tfqe� HCF,� Lk�

obdobppflk�^k^ivpfp*� qeb�lkiv�pfdkfcf`^kq�mobaf`qlo�lc�HCF� fk� `^of_lr�t^p�^db*�tfqe�

vlrkd�^ariqp� &1�ql�5�vb^o+lia'�^qq^fkfkd�qeb�efdebpq�ibsbip�lc�HCF� obi^qfsb�ql
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vlrkdbo�^ka�liabo�^kfj^ip*� abjlkpqo^qfkd�qe^q�pb^plk^i�afccbobk`bp�clrka�tbob�

j^fkiv�arb�ql�afccbobkq�^dbp�lc�`^of_lr� hfiiba� fk�qeb�qtl�pb^plkp,� >�pfjfi^o�

m^o^_lif`�obi^qflkpefm�_bqtbbk�HCF�^ka�^db�t^p�pbbk� fk�cbj^ib�`^of_lr�colj�qeb�

DOE� _v�M^ohbo�&/76/'*� ^ka�Qelj^p�bq�^i,� &/767'�klqba�qe^q�HCF� ab`ob^pba�tfqe�

fk`ob^pfkd�^db� fk�^ariq�cbj^ib�_^oobk+dolrka�`^of_lr,

Cfcqv�mbo`bkq�lc�qeb�`^of_lr� qe^q�tbob�bu^jfkba�tbob� fkcb`qba�tfqe�`bpqlab�

`vpqp� fk�qeb� ifsbo�qe^q�tbob�`lkpfpqbkq�tfqe�qeb� i^os^i�cloj�lc�GOS[WO�VfROaWUS[O&

G&� VfROaWUS[O�e^p�^�tfab� o^kdb�lc�fkqbojbaf^qb�elpqp*� fk`irafkd�aljbpqf`�

ifsbpql`h�^ka�tfia� `bosfap*� ^ka�mobs^ibk`b�^ka� fkqbkpfqv�afccbo�^jlkd�afccbobkq�

elpqp�pmb`fbp� &Glkbp�^ka� Mv_rp*� 0../',� >``lrkqp�lc�`ifkf`^iiv�pfdkfcf`^kq�ibpflkp�

arb�ql� G&� VfROaWUS[O� fk�tfia� fkqbojbaf^qb�elpqp�^ob� o^ob,� >aafplk�bq�^i,� &/757'�

clrka� kl�^ppl`f^qflk� _bqtbbk�mevpf`^i�`lkafqflk�lc�jllpb� fk�Lkq^ofl�^ka�

fkqbkpfqv�lc�G&� VfROaWUS[O� fkcb`qflk,� Pfjfi^oiv*� kl�pfdkfcf`^kq� ibpflkp�tbob�clrka�

fk� obi^qflk�ql� 5,�VfROaWUS[O�`vpqp� fk�qeb�ifsbo�fk�qebpb�`^of_lr*� ^ka�qebob�t^p�kl�

^ppl`f^qflk�_bqtbbk� fkaf`bp�lc�fkcb`qflk�^ka�HCF� fk�qeb�cfk^i�jlabi,

/*0*-� =dcXajh^dch

Qeb�p^jmiba� `^of_lr�^mmb^oba� ql�e^sb�prccf`fbkq�c^q�obpbosbp�clo�qeb�qfjb�

lc�vb^o*�tfqe�qeb�dob^qbpq�c^q�obpbosbp�clrka� fk�vlrkd�^ariqp� &1�ql�5�vb^op�lia'�

`ljm^oba�ql�vlrkdbo�^ka�liabo�`^of_lr,� Ibpflkp� fabkqfcfba� fk� `^o`^ppbp�

fk`iraba�qtl�l``roobk`bp�lc�`eolkf`� fkqbopqfqf^i� kbmeofqfp*� ^p�tbii�^p�`eolkf`�

ebm^qfqfp� fk�qelpb�`^of_lr� fkcb`qba�tfqe�:&�ZOU[O&� Klkb�lc�qebpb� ibpflkp�t^p�cbiq�

ql� e^sb�_bbk�lc�`ifkf`^i� pfdkfcf`^k`b�^ka� pq^qfpqf`^i� ^k^ivpfp�lc�m^qelildf`^i�

cfkafkdp�t^p�klq�mboclojba�arb�ql�qeb�pj^ii� krj_bo�lc�ibpflkp�clrka,
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Qeb� ibsbip�lc�abqb`qba� `lkq^jfk^kqp�cbii�tfqefk�qeb� obmloqba� o^kdbp�clo�

`^of_lr� fk�@^k^a^�^ka�bipbtebob,� >ii�`lkq^jfk^kqp�tbob�tbii� _bilt�qeb�

obmloqba�qeobpeliap�clo�qluf`�bccb`qp� fk�lqebo�pmb`fbp*� ^iqelrde� obk^i� `^ajfrj�

ibsbip�^mmol^`eba�qeb� obmloqba�qluf`�qeobpelia� fk�lkb�`^pb*�tef`e�t^p�bumb`qba,�

Qebob�t^p�kl�bsfabk`b�lc�obk^i� qr_ri^o�qluf`fqv�arb�ql�`eolkf`�`^ajfrj�

bumlprob*� eltbsbo*� jlpq�`^of_lr�bu^jfkba�tbob�vlrkd� &:3�vb^op'*�tfqe�

obi^qfsbiv� ilt�ibsbip�lc�obk^i�`^ajfrj,

>db�t^p�^ppl`f^qba�tfqe� obk^i�`^ajfrj� ibsbip�^ka� C,�ZOU[O� fkcb`qflk�

&liabo�`^of_lr� e^a� fk`ob^pba� ibsbip�lc�_lqe'*� ^ka*� lk�jriqfmib� obdobppflk�

^k^ivpfp*�C,�ZOU[O�^_rka^k`b�t^p�_bpq�mobaf`qba� _v�obk^i� `^ajfrj�^ka�

pbibkfrj� ibsbip,� Fq� fp�rk`ib^o*� _^pba�lk�qeb�pj^ii� krj_bo�lc�^kfj^ip�bu^jfkba*�

tebqebo�^� obi^qflkpefm�_bqtbbk�C �ZOU[O� fkcb`qflk�^ka�`^ajfrj� ibsbip�bufpqp�

fkabmbkabkq�lc�^db*� eltbsbo*� qeb�mlppf_fifqv�lc�pljb�abdobb�lc�fjjrklqluf`fqv�

obi^qba� ql�`^ajfrj� ibsbip� &mlppf_iv�qbjmboba� _v�pbibkfrj�`lk`bkqo^qflkp'�

`^kklq�_b� oriba�lrq�bkqfobiv*� ^ka�croqebo�fksbpqfd^qflkp� fk� i^odbo�mlmri^qflkp�lc�

^kfj^ip�j^v�_b�t^oo^kqba,

Qeb�`^of_lr�tb�bu^jfkba�tbob� obmobpbkq^qfsb�lc�qelpb�qvmf`^iiv�e^osbpqba�

_v� Fkkr� erkqbop,� @^of_lr�^ob�^k� fjmloq^kq�plro`b�lc�`lrkqov�clla�clo� Fkkr�

mblmib� fk� qeb�^ob^,� Tefib�qefp�pqrav�albp�klq�afob`qiv�^aaobpp�qeb�prfq^_fifqv�lc�

`^of_lr�clo�erj^k�`lkprjmqflk� obi^qfsb�ql�qfpprb�`lkq^jfk^kq�ibsbip*� qeb� obpriqp�

j^v�_b�rpbcri� fk�^ppfpqfkd�I^_o^alo�Fkkr�`ljjrkfqfbp� fk�j^hfkd�qefp�qvmb�lc�ofph�

abqbojfk^qflk,
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/*1�LZ[ZgZcXZh

>AAPFLK*� B,J,G,*� CVSFB*�>,*� ^ka�GLEKPLK*� C,G,� /757,�Jbq^`bpqlabp�
lc�jllpb*�5YQS`�OYQS`$� lc�qeb�@e^mib^r�@oltk�D^jb�Mobpbosb*�Lkq^ofl,�
@^k^af^k� Glrok^i�lc�Wllildv�358/4/7+/401,

>IABK*�@,>,*� ^ka� COFQE*�@,E,� /77/,� Rofk^ov�pvpqbj,� Fk8� E^p`ebh*�T,J,�
^ka�Olrppb^ru*�@,D,*� bap,� E^ka_llh�lc�qluf`lildf`�m^qelildv,� P^k�Afbdl8�
E^o`lroq�?o^`b�Gls^klsf`e,� 111+14/,

>J>M,�0..0,�>o`qf`�mliirqflk,� Kfipplk*�>,� ^ka�Erkqfkdqlk*�E,�Lpil*�
Klot^v8�>o`qf`�Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb*� eqqm8--ttt,^j^m,kl�
>``bppba�6�G^kr^ov�0..2,

>O@EF?>IA*�@,� M,*� ^ka�HLP>QPHV*�Q,� /77/,� Mr_if`�Eb^iqe� obpmlkpb�ql�
^k� fabkqfcfba�bksfolkjbkq^i� qlufk8J^k^dfkd� ofphp�ql�qeb�G^jbp�?^v�@obb�obi^qba�
ql�`^ajfrj� fk�`^of_lr�^ka�jllpb,�@^k^af^k�Glrok^i�lc�Mr_if`�Eb^iqe�60800+04,

>OJFQ>DB*� M,� /77.,� I^ka�rpb�^ka�l``rm^k`v�^jlkd�qeb� Fkkr�lc�
Pebpe^qpefr�^ka�Rqpefj^ppfq,� Pebpe^qpefr�^ka�Rqpefj^ppfq8� K^ph^mf�
Jlkq^dk^fp� Fkkr�>ppl`f^qflk� &Fkkr� K^qflk',

>OQERO*� G,� O,*� OLABOF@H*�@,�J,*� ^ka�?B@HBQQ*�D,� G,�0..1,� Pbibkfrj�
fk�qeb� fjjrkb�pvpqbj,� Glrok^i�lc�Krqofqflk� /118/235P+/237P,

>VOLRA*�J,*�IBFDEQLK*� C,>,*� ^ka�QBPP>OL*� P,� /773,�Qeb�
jlomelildv�^ka� m^qelildv�lc�6S`[\WaWO�`]&� fk� obfkabbo�hEO[UWTS_�aO_O[Rb`�
aO_O[Rb`#&� Glrok^i�lc�Tfiaifcb�Afpb^pbp�1/�&1'81/7+104,

?BVBO*�T,K,�0...,� E^w^oap�ql�tfiaifcb�colj�plfi+_lokb�`^ajfrj�
ob`lkpfaboba,�Glrok^i�lc�Bksfolkjbkq�Nr^ifqv�078/16.+/162,

?O>RKB*� ?,*�JRFO*� A,D,*� ABJ>O@E*� ?,*�D>J?BOD*�J,*�MLLIB*� H,*�
@ROOFB*� O,*� ALAA*�J,*� ARP@EBKHL*�T,*� B>JBO*�G,*� BIHFK*� ?,*� BS>KP*�J,*�
DORKAV*� P,*� EB?BOQ*�@,*�GLEKPQLKB*� O,*� HFAA*� H,*� HLBKFD*�?,*�
IL@HE>OQ*� I *�J>OPE>II*�E,*� OBFJBO*� H,*� P>KABOPLK*�G,*�^ka�PERQQ*
I,� /777,�Pm^qf^i�^ka� qbjmlo^i� qobkap�lc�`lkq^jfk^kqp� fk�@^k^af^k�>o`qf`�
cobpet^qbo�^ka�qboobpqof^i�b`lpvpqbjp8� ^� obsfbt,�P`fbk`b�lc�qeb�Qlq^i�
Bksfolkjbkq�01.8/23+0.5,

?OWúPH>*�J,J,*� H>JFKPHF*�J,*� PRMBOK>H+?L?HL*�A,*�WTFBOW*� H,*�
^ka�JLKFRPWHL+G>HLKFRH*�G,�0..1,�@e^kdbp� fk�qeb�pqor`qrob�^ka�crk`qflk�lc�
qeb�hfakbv�lc�o^qp�`eolkf`^iiv�bumlpba�ql�`^ajfrj,� F,� ?fl`ebjf`^i�^ka�
efpqlm^qelildi`^i�pqrafbp,�>o`efsbp�lc�Qluf`lildv�558122+130,
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?RPE*�>,L,*� I>CCBOQV*� H,A,*� ILQW*� G,J,*� ^ka�PELPQ>H*�>,T,� /775,�
M^o^pfqlildv�jbbqp�b`lildv�lk� fqp�ltk�qbojp8�J^odlifp�bq�^i,� obsfpfqba,�Glrok^i�lc�
M^o^pfqlildv�61&2'8353+361,

@>@>O�FF,� 0..1,� @lkq^jfk^kq�ibsbip*� qobkap�^ka�bccb`qp� fk�qeb�_flildf`^i�
bksfolkjbkq,� @^k^af^k�>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq,� Cfph*�>,Q,*�
El__p*�H,*�^ka� Jrfo*� A,D,�Lqq^t^*�@^k^a^8� Abm^oqjbkq�lc�Fkaf^k�^ka�Kloqebok�
>cc^fop,� /53�mm,

@E>K+J@IBLA*�>,@,>,*�TEFQB*� O,D,*� ^ka� ORPPBI*� A,D,� /773,� ?lav�
j^pp�^ka�`ljmlpfqflk� fkaf`bp�clo�cbj^ib�_^oobk+dolrka�`^of_lr,�Glrok^i�lc�
Tfiaifcb�J^k^dbjbkq�37&0'8056+07/,

@LLHB*� G,>,*� ^ka�GLEKPLK*�J,P,� /774,� @^ajfrj� fk� pj^ii�j^jj^ip,�
Fk8� ?bvbo*�T,K,*� Ebfkw*�D,E,*� ^ka�Obajlk+Klotlla*�>,T,*�bap,� Bksfolkjbkq^i�
`lkq^jfk^kqp� fk�tfiaifcb8� fkqbomobqfkd�qfpprb�`lk`bkqo^qflkp,� ?l`^�O^qlk8� Ibtfp�
Mr_ifpebop*� @O@�Mobpp*� Fk`,� 167+2.2,

@OôQB*� J,*� ^ka� ERLQ*�G,� /771,� Obdri^qflk�lc�^� i^odb�eboa�lc�jfdo^qlov�
`^of_lr8� prjjbo�krqofqflk�^ccb`qp�`^ic�doltqe�^ka� _lav�obpbosbp�lc�a^jp,�
@^k^af^k�Glrok^i�lc�Wllildv�5/8007/+0074,

@OõQB*� J,*� ERLQ*� G,*� ^ka�D>RQEFBO*� I,� /77.,� Clla� pbib`qflk�arofkd�
b^oiv� i^`q^qflk�_v�`^of_lr� `^isfkd�lk�qeb�qrkao^� fk�Nrb_b`,�>o`qf`�21&/'84.+43,

@OôQB*� J,*� K>RIQ*� O,*�T>IPE*� M,*� ?BKBABQQF*� G,+I,*� IBCB?SOB*�J,*�
TB?BO*�G,+M,*� ^ka�D>DKLK*�G,� /767,�S^of^qflk� fk�`^ajfrj�`lkqbkq�lc�`^of_lr�
qfpprbp�colj�Kloqebok�Nr~_b`,� P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�6.8/.1+//0,

AB�J>O@E*�?,D,B,*� AB�TFQ*�@,>,*� ^ka�JRFO*� A,D,� /776,� Mbopfpqbkq�
lod^kf`�mliirq^kqp,�>J>M�^ppbppjbkq�obmloq8�>o`qf`�mliirqflk� fpprbp,�Lpil*�
Klot^v8�>o`qf`�Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb�&>J>M',� /61+150,

ABM>OQJBKQ�LC�QLROFPJ*�@RIQROB�>KA�OB@OB>QFLK*�
DLSBOKJBKQ�LC�KBTCLRKAI>KA�>KA�I>?O>ALO,�0..1,�Erkqfkd�^ka�
qo^mmfkd�drfab�0..1+0..2,� eqqm8--ttt,nls,ki,`^-q`o-tfiaifcb-ekqqo^mcfpe-fkabu,eqj�
>``bppba�03�Cb_or^ov�0..2,

ALELL*� F,� O,*�J>OQFK*�T,*� ^ka�PQOVEK*�E,� 0..1,�Sbqbofk^ov�
Bmfabjflildf`�Obpb^o`e,� @e^oilqqbqltk*� MBF8�>S@� Fk`,� 5.4mm,

AERO*�>,*�D�>I>K*� M,*� ^ka�EBO@?BOD*�P,� /77.,� Obi^qflkpefm�_bqtbbk�
pbibkfrj*� fjjrkfqv�^ka� obpfpq^k`b�^d^fkpq�fkcb`qflk,�@ljm^o^qfsb�?fl`ebjfpqov�
^ka� Mevpflildv�74@&0'805/+06.,

-,3

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,

http://www.qov.nl.ca/tcr/wildlife/hnttrapfish/index.htm


AFBQW*�O,*� M>@VK>*�G,*� ^ka�QELJ>P*� A,G,� /776,� Eb^sv�Jbq^ip,�>J>M�
>ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�Lpil*� Klot^v8�>J>M,� 151+302,

BFPIBO*�O,� /763,� Pbibkfrj�e^w^oap�ql�cfpe*�tfiaifcb�^ka� fksboqb_o^qbp8� �̂
pvklmqf`�obsfbt,� R,P,� Cfpe�^ka�Tfiaifcb�Pbosf`b�?flildf`^i� Obmloq�63� &/,3',

BIHFK*�?,*� ^ka�?BQEHB*� O,T,� /773,� Bksfolkjbkq^i�`lkq^jfk^kqp� fk�
`^of_lr� fk�qeb�Kloqetbpq�qboofqlofbp*� @^k^a^,� P`fbk`b�lc�qeb�Qlq^i�Bksfolkjbkq�
/4.+/81.5+10/,

CIBRBOPQBFK*�J,*� ^ka�P@EIBJJBO*�D,� 0...,� Abqbojfk^qflk�lc�
pbibkfrj� fk� erj^k�pborj�_v�DC>>P�tfqe�qo^kpsbopb�eb^qba�do^mefqb�^qljfwbo�
^ka� ilkdfqralk^i�wbbj^k�bccb`q�_^`hdolrka�`loob`qflk,� R_boifkdbk*�Dboj^kv8�
Mbohfk� Bijbo�?labkpbbtboh,

DLVBO*� O,>,� /773,�Qluf`�bccb`qp�lc�jbq^ip,� Fk8� Hi^^ppbk*�@,A,*� ba,�
@^p^obqq�^ka�Alrii%p�qluf`lildv8�qeb�_^pf`�p`fbk`b�lc�mlfplkp,�Kbt�Vloh8�
J`Do^t+Efii,� 47/+514,

EL?BOD*� B,� M,*� HLD>K*�>,�>,*� ^ka� OF@H>OA*� I,�D,� 0../,�
D^pqolfkqbpqfk^i�pqolkdvibp� fk�tfia� orjfk^kqp,� Fk8�P^jrbi*� J,� A,*� Mv_rp*�J,� G,*�
^ka� Hl`^k*�>,�>,*� bap,� M^o^pfqf`�afpb^pbp�lc�tfia�j^jj^ip,�>jbp*� Flt^8� Flt^�
Pq^qb�Rkfsbopfqv�Mobpp,� /71+005,

EB>OK*� ?,G,*� IRQQF@E*�P,*�@OôQB*�J,*� ^ka�?BODBO*�J,?,� /77.,�
Prosfs^i�lc�o^afl+`lii^oba�`^of_lr� hEO[UWTS_�aO_O[Rb`�QO_WP\b#�colj�qeb�Dblodb�
Ofsbo�eboa*� Klrsb^r+Nr~_b`�+�I^_o^alo,�@^k^af^k�Glrok^i�lc�Wllildv�468054+�
061,

EB?BOQ*�@,*�D>J?BOD*�J,*� BIHFK*� ?,*�PFJLK*�J,*� ^ka�KLOPQOLJ*�
O,G,� /774,� Mliv`eilofk^qba�af_bkwlaflufkp*� af_bkwlcro^kp�^ka� klk+loqel�
pr_pqfqrqba� mliv`eilofk^qba� _fmebkvip� fk�`^of_lr� hEO[UWTS_�aO_O[Rb`#�colj�qeb�
@^k^af^k�>o`qf`,� P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�/638/73+0.2,

ERLQ*�G,� /767,� ?lav�`ljmlpfqflk�lc�qeb�Dblodb�Ofsbo�`^of_lr� hEO[UWTS_�
aO_O[Rb`�QO_WP\b#� fk�c^ii�^ka� i^qb�tfkqbo,� @^k^af^k�Glrok^i�lc�Wllildv�458/.1+�
/.5,

ERLQ*�G,� /766,� Obsfbt�lc�jbqelap�clo�bs^ir^qfkd�qeb�mevpf`^i�`lkafqflk�
lc�tfia�rkdri^qbp� fk� kloqebok�bksfolkjbkqp,�Pbofbp�Kloaf`^k^*� kl,� 3.,�Nrb_b`8�
@bkqobp�añbqrabp�kloafnrbp� I^s^i� Rkfsbopfqv,� 1.�mm,

ERLQ*�G,*� ^ka�?B>RIFBR*� J,� /763,� Obi^qflkpefm�_bqtbbk�m^o^pfqb�
fkcb`qflk� ibsbip�^ka� _lav�c^q�obpbosbp� fk�Dblodb�Ofsbo�`^of_lr� fk� pmofkd�^ka�c^ii,�
Fk8�Jbobafqe*�Q,@,*� ^ka�J^oqbii*�>,J,*� bap,� Mol`bbafkdp�lc�qeb�0 [[�Kloqe�>jbof`^k
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@^of_lr�Tlohpelm�ebia� /5+0.�L`ql_bo�/762�^q�S^i�Jlofk*�Nrb_b`8�J`Dfii�
Rkfsbopfqv�@bkqob�clo�Kloqebok�Pqrafbp�^ka�Obpb^o`e,� 1/5+105,

FKKBP*�I,� /776,� Fkkr� K^qflk� `lrkqov�clla�`lkq^jfk^kq�pqrav�/775�cfk^i�
obmloq,� Fkkr�K^qflk*�Pebpe^qpefq,

G>J>II*� F,P,*� ^ka�PJFQE*�G,@,� /763,�Qeb�bccb`q�lc�afbq^ov�pbibkfrj�lk�
`^ajfrj�_fkafkd� fk� o^q�hfakbv�^ka� ifsbo,�>o`efsbp�lc� Qluf`lildv�348030+033,

GLKBP*�>,*� ^ka�MV?RP*�J,G,�0../,�Q^bkf^pfp�^ka�b`efkl`l``lpfp,� Fk8�
P^jrbi*�J,A,*� Mv_rp*�J,G,*� ^ka� Hl`^k*�>,G,*� bap,� M^o^pfqf`�afpb^pbp�lc�tfia�
^kfj^ip,�>jbp*� Flt^8� Flt^�Pq^qb�Rkfsbopfqv�Mobpp,� /3.+/70,

GRKKFI>*�J,*� HLOHB>I>*� E,*� O>EHL*�Q,*� ^ka�P>IJF*�>,� /765,�Qeb�
fkqbo^`qflk�lc�`^ajfrj�^ka�pbibkfrj� fk� elopb�hfakbv�`loqbu�fk� obi^qflk�ql�
efpqlm^qelildf`^i�`e^kdbp,�>`q^�sbqbofk^ov�P`^kafk^sf^,�0680./+0.6,

I>KHBPQBO*� J,T,*� ^ka� IRQQF@E*�P,� /766,�:O`QW\Y\WRS`�ZOU[O�
&Q�ob�j^qba�̂ '� fk�tllai^ka�`^of_lr� hEO[UWTS_�aO_O[Rb`�QO_WP\b#�lc�qeb�Dblodb�
Ofsbo�eboa*� I^_o^alo,�@^k^af^k�Glrok^i�lc�Wllildv�448253+257,

I>OFPLK*�G,O,*� IFHBKP*�D,B,*� CFQWM>QOF@H*�G,T,*� ^ka�@OL@H*�G,D,�
0...,� @^ajfrj�qluf`fqv�^jlkd�tfiaifcb� fk�qeb�@lilo^al�Ol`hv�Jlrkq^fkp,� K^qrob�
2.48/6/+/61,

I>OQBO*� K,@,*� ^ka�K>DV*�G,>,� 0...,�>�`ljm^ofplk�lc�eb^sv�jbq^i�
ibsbip� fk�qeb� hfakbvp�lc�Efde�>o`qf`�^ka�j^fki^ka�`^of_lr� mlmri^qflkp� fk�qeb�
Kloqetbpq�Qboofqlofbp�lc�@^k^a^,� P`fbk`b�lc�qeb�Qlq^i�Bksfolkjbkq�0248/.7+//7,

ILOFKD*�P,� /775,�Lk�qeb�qo^fi� ql�qeb�`^of_lr� elrpb8� pljb�obcib`qflkp�lk�
Fkkr�`^of_lr�erkqbop� fk� kloqebok�Kqbppfk^k� &I^_o^alo',� Fk8�G^`hplk*� I,�G,� ^ka�
Qe^`hbo*� M,�Q,*� bap,� @^of_lr�^ka�Obfkabbo�Erkqbop�lc�qeb�Kloqebok�Ebjfpmebob,�
>sb_rov,� /63+00.,

JFKFPQõOB�A%>DOF@RIQROB*� MB@EBOFBP�BQ�>IFJBKQ>QFLK*�
DLRSBOKBJBKQ�AR�NRz?B@,�0..0,� J^kfmri^qflk�bq�`lkpbos^qflk�ab� i^�
sf^kab�ab�df_fbo,
eqqm8--ttt,^do,dlrs,n`,`^-n^p^-`nf^p^-mac-a#b7mif^kqp-T\df_fbo,mac�>``bppba�
03�Cb_or^ov�0..2,

JRFO*� A,D,*� ?O>RKB*� ?,*� ABJ>O@E*� ?,*� KLOPQOLJ*�O,G,*�
T>DBJ>KK*� O,*�D>J?BOD*�J,*� MLLIB*� H,*�>AAFPLK*�O,*� ?OFDEQ*�A,*�
ALAA*�J,*� ARP@EBKHL*�T,*� B>JBO*�G,*� BS>KP*�J,*� BIHFK*� ?,*�DORKAV*
P,*�E>ODO>SB*� ?,�Q,*� EB?BOQ*�@,*�GLEKPQLKB*� O,*� HFAA*� H,*� HLBKFD*� ?,*�
IL@HE>OQ*� I,*� M>VKB*�G,C,*� MBAAIB*�G,*� ^ka� OBFJBO*� H,� /774,� B`lpvpqbj
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rmq^hb�^ka�bccb`qp,� Fk8� Gbkplk*�G,*�>a^ob*� H,*� ^ka�Peb^obo*� O,*� bap,�@^k^af^k�
>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq,� Lqq^t^8� Fkaf^k�^ka� Kloqebok�>cc^fop�
@^k^a^,� /7/+072,

JRISBV*�J,*� ^ka�>EL*� G,J,� /771,� M^o^pfqfpj�^ka�j^qb�`ljmbqfqflk8�
ifsbo�cirhbp� fk�tefqb+q^fiba�abbo,�Lfhlp�448/65+/70,

M>OHBO*�D,O,� /76/,� Mevpf`^i�^ka� obmolar`qfsb�`e^o^`qbofpqf`p�lc�^k�
bum^kafkd�tllai^ka� `^of_lr� mlmri^qflk� hEO[UWTS_�aO_O[Rb`�QO_WP\b#� fk�Kloqebok�
I^_o^alo,� @^k^af^k�Glrok^i�lc�Wllildv�378/707+/72.,

MBP@B*�>,G,*� ^ka�H>MI>K*�I,>,� /765,� Jbqelap� fk�`ifkf`^i�`ebjfpqov,�
Qlolkql*�@^k^a^8�Qeb�@,S,�Jlp_v�@ljm^kv

MV?RP*� J,� G,� 0../,� Ifsbo�cirhbp,� Fk8� P^jrbi*�T,J,*� Mv_rp*� J,G,*� ^ka�
Hl`^k*�>,G,*� bap,� M^o^pfqf`�afpb^pbp�lc�tfia�j^jj^ip,�>jbp*� Flt^8� Flt^�Pq^qb�
Rkfsbopfqv�Mobpp,� /0/+/27,

O>ALPQFQFP*�L,J,*�D>V*�@,@,*� ?ILLA*�A,@,*�^ka� EFK@E@IFCC*� H,T,�
0...,�Sbqbofk^ov�jbaf`fkb8� ^�qbuq_llh�lc�qeb�afpb^pbp�lc�`^qqib*� pebbm*�mfdp*�
dl^qp�^ka� elopbp,� 7ï[�ba,� Ilkalk8�T,?,� P^rkabop�@ljm^kv�Iqa,� /655mm,

OL?FII>OA*� P,*� ?B>R@E>JM*�D,*� M>FII>OA*�D,*� ^ka�?zI>KDBO*�A,�
0..0,� Ibsbip�lc�`^ajfrj*� ib^a*� jbo`rov�^ka� [[[`^bpfrj� fk�`^of_lr� hEO[UWTS_�
aO_O[Rb`#�qfpprbp�colj�Kloqebok�Nr~_b`,�>o`qf`�33&/'8/+7,

OL?FII>OA*� P,*� ^ka�?zI>KDBO*� A,� /775,� z`lqluf`lildfb�bq�p^kq~�
mr_ifnrb8� bubjmib�ar�`^ajfrj�`ebw�ib�`^of_lr� hEO[UWTS_�aO_O[Rb`#&� Ib�J~ab`fk�
S~q~ofk^fob�ar�Nr~_b`�05&0'846+5.,

P@EBRE>JJBO*�>,�J,*�TLKD*�>,� E,� H,*� ^ka�?LKA*�A,� /776,�Jbo`rov�
^ka� pbibkfrj�^``rjri^qflk� fk� `ljjlk� illkp� h;OcWO�WZZS_#�^ka�`ljjlk�
jbod^kpbop� h@S_Ub`�ZS_UO[`S_#�colj�b^pqbok�@^k^a^,� Bksfolkjbkq^i�
Qluf`lildv�^ka�@ebjfpqov�/5&0'8/75+0./,

P@EBRE>JJBO*�>,J,� /765,�Qeb�`eolkf`�qluf`fqv�lc�^irjfkrj*�
`^ajfrj*�jbo`rov�^ka� ib^a� fk� _foap8� ^� obsfbt,� Bksfolkjbkq^i� Mliirqflk�248041+�
073,

PLKKB+E>KPBK*�@,*� AFBQW*� O,*� IBFCPPLK*�M,� P,*� EVIAPQORM*� I,*�
^ka� OFDBQ*� C,� C,�0...,�@^ajfrj�qluf`fqv�ql� ofkdba�pb^ip� hCV\QO�VW`]WRO#&�>k�
bmfabjflildf`^i� pqrav�lc�mlppf_ib�`^ajfrj+fkar`ba� kbmeolm^qev�^ka�
lpqblavpqolmev�fk� ofkdba�pb^ip�colj�N^^k^^n� fk�Kloqetbpq�Dobbki^ka,�K^qflk^i�
Bksfolkjbkq^i� Obpb^o`e� Fkpqfqrqb*� Abkj^oh,� KBOF�Q^`ekf`^i� Obmloq�Kl*�1.5,�
eqqm8--ttt,ajr,ah,�>``bppba� /3�G^kr^ov*� 0..2,
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Q>VILO*� G,*� ABTLPHFK*�O ò� ^ka� BKKBSBO*� C,H,� /777,�Qluf`lildf`^i�
molcfib�clo�`^ajfrj�&rma^qb',�>qi^kq^*�Dblodf^8�>dbk`v�clo�Qluf`�Pr_pq^k`bp�
^ka�Afpb^pb�Obdfpqov*� R,P,�Abm^oqjbkq�lc�Eb^iqe�^ka�Erj^k�Pbosf`bp,�175�mm,

QELJ>P*�A,A,*�?>OOV*�P,G,*�^ka� HFIF>>K*�E,M,� /767,� Cbq^i�pbu�o^qflp�
fk�`^of_lr8�j^qbok^i� ^db�^ka� `lkafqflk�bccb`qp,� Glrok^i�lc�Tfiaifcb�J^k^dbjbkq�
31&2'8663+67.,

S>K�ABK�?BOD*�J,*� ?FOK?>RJ*� I,*� ?LPSBIA*�>,�Q,� @,*�DFBPV*� G,� M,*�
@LLH*� M,*� CBBIBV*�J,*� E>K?BOD*�>,*� E>PBD>T>*� O,*�HBKKBAV*�P,�T,*�
HR?F>H*�Q,*� I>OPBK*� G,�@,*�S>K� IBBRTBK*� C,�U,� O,*�>>PQORM*� M,*� IFBJ*�>,�
H,� A,*� KLIQ*�.,*� MBQBOPLK*� O,� B,*� MLBIIFKDBO*� I,*�P>CB*�P,*�P@EOBKH*
A,*�QFIIFQQ*�A,� B,*�QVPHIFKA*� J,*�VLRKBP*� J,,�^ka�W>@E>OBTPHF*�Q,� O,�
/776,�Qluf`�bnrfs^ibk`v�c^`qlop� &QBCp'�clo�M@?p*� M@AAp*� M@ACp�clo�erj^kp�
^ka�tfiaifcb,� Bksfolkjbkq^i�Eb^iqe� Mbopmb`qfsbp� /.4&/0'8553+570,

QELJMPLK*� A,� O,� /774,�Jbo`rov� fk� _foap�^ka�qboobpqof^i�j^jj^ip,� Fk8�
?bvbo*�T,� K,*� Ebfkw*�D,� E,*� ^ka� Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�
@lkq^jfk^kqp� fk�tfiaifcb,� Fkqbomobqfkd�qfpprb�`lk`bkqo^qflkp,� Ibtfp�Mr_ifpebop,�
12/+136

T>HBIFK*� A,� /774,� Fjjrkfqv�ql�m^o^pfqbp8� elt�m^o^pfqf`� fkcb`qflkp�^ob�
`lkqoliiba,� 0 [�ba,�@^j_ofadb8�@^j_ofadb�Rkfsbopfqv�Mobpp,

TL?BPBO9�D,>,*�D>G>AE>O*�>,>,*� ^ka�ERKQ*� E,J,� /763,�:O`QW\Y\WRS`�
ZOU[O2�l``roobk`b� fk�P^ph^q`ebt^k�^ka� afpqof_rqflk� fk�@^k^a^,�@^k^af^k�
Sbqbofk^ov�Glrok^i�04802/+022,
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0*-� CcigdYjXi^dc

Qeb�mlo`rmfkb� fp�^� i^odb� olabkq�k^qfsb�ql�Kloqe�>jbof`^�telpb� o^kdb�

fk`irabp�kb^oiv�^ii�lc�@^k^a^*�tfqe�qeb�bu`bmqflk�lc�qeb�efde�>o`qf`�obdflkp�^ka�

pljb�jlob�plrqebok� fpi^kap�pr`e�^p�Kbtclrkai^ka� &Aladb*� /760',� Mlo`rmfkbp�

^ob�qboobpqof^i� ebo_fslobp�mobpbkq�qeolrdelrq�jlpq�lc�I^_o^alo*� @^k^a^,� Fk�

tfkqbo*� qebfo�afbq�`lkpfpqp�lc�`^j_frj� i^vbo�^ka� fkkbo�_^oh�lc�qobbp�^p�tbii�^p�

kbt�qtfdp�^ka� _rap�tefib� fk�pmofkd�^ka� prjjbo*� ^�s^ofbqv�lc�dolrka�sbdbq^qflk�

fp�^ipl�`lkprjba� &?^kcfbia*� /7529� Aladb*� /760',� Fk� I^_o^alo*� mlo`rmfkbp�^ob�

erkqba� obdri^oiv�clo�clla� _v� Fkkr�mblmib,� Qeb�e^osbpq*� pe^ofkd*� mol`bppfkd�^ka�

`lkprjmqflk�lc�`lrkqov�clla� &pr`e�^p�mlo`rmfkbp'�`lkqof_rqb�ql�qeb�pmfofqr^i�^ka�

`riqro^i� fabkqfqv�lc�>_lofdfk^i� mblmibp� &S^k�Llpqa^j�bq�^i,*� /777'� fk`irafkd�qeb�

Fkkr� &>ojfq^db*� /77.',

Fk� ob`bkq�vb^op*� pbsbo^i� kloqebok�qboobpqof^i�^ka�j^ofkb�^kfj^i�pmb`fbp�

e^sb�_bbk�qeb�cl`rp�lc�obpb^o`e�lk� `lkq^jfk^kqp,� >�tfab� o^kdb�lc�

bksfolkjbkq^i�`lkq^jfk^kqp�pr`e�^p�lod^kl`eilofkb�mbpqf`fabp*� mliv`eilofk^qba�

_fmebkvip� &M@?p'�^ka�jbq^ip� &bd,�jbo`rov�^ka� `^ajfrj'�e^sb�_bbk�clrka� fk�

kloqebok�b`lpvpqbjp*�lcqbk�c^o�colj�qebfo�plro`bp�lc�afp`e^odb� fkql�qeb�

bksfolkjbkq�&>J>M*�0..09�@>@>OFF*�0..1',� Qeb�mobpbk`b�lc�j^kv�lc�qebpb�

`lkq^jfk^kqp� fk�qeb�Kloqe� fp�^�`lk`bok�_b`^rpb�lc�qebfo�mbopfpqbk`b�^ka�qeb�

mlqbkqf^i�clo�^``rjri^qflk� fk�^kfj^ip*� m^oqf`ri^oiv�qlm�moba^qlop�pr`e�^p�mli^o�

_b^op� &?o^rkb�bq�^i,*� /7779� Jrfo�bq�^i,*� /777',� >iqelrde�bksfolkjbkq^i
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`lkq^jfk^kqp�^ob�dbkbo^iiv�ibpp�lc�^�`lk`bok� Fk�qboobpqof^i� ebo_fslobp*� pljb�

pmb`fbp*� pr`e�^p�`^of_lr*� e^sb�_bbk�clrka�ql�^``rjri^qb�efde� ibsbip�lc�

`^ajfrj� fk�qebfo�hfakbvp�^ka� ifsbo�&@oÅqb�bq�^i,*� /7679�D^j_bod�^ka�

P`ebre^jjbo*� /772',� Pj^iibo�ebo_fslobp*� pr`e�^p�pkltpelb�e^ob�^ka�

mq^ojfd^k*� e^sb�^ipl�_bbk�clrka�ql�`^oov�efde�`^ajfrj�`lk`bkqo^qflkp� fk�^ob^p�

tfqe�jfkbo^i+of`e�plfip� &Afbqw�bq�^i,*� /7769� I^ofplk�bq�^i,*� 0...',� Qebob� fp� ifqqib�

hkltk�^_lrq�bksfolkjbkq^i�`lkq^jfk^kqp� fk� mlo`rmfkbp,� Lkb�pj^ii�pqrav�fk�qeb�

Vrhlk�qbpqba�clro�mlo`rmfkbp�^ka�clrka�jlabo^qb� ibsbip�lc�`^ajfrj� fk�qeb�ifsbo�

&Jrfo�bq�^i,*� /775',� Fk�dbkbo^i*� qebob�e^p�_bbk� obi^qfsbiv� ifqqib�^qqbkqflk�cl`rpba�

lk�bksfolkjbkq^i� `lkq^jfk^kqp� fk�qboobpqof^i�tfiaifcb�pmb`fbp�fk�I^_o^alo,� >ipl*�

^iqelrde�qeb�^``rjri^qflk�lc�qebpb�bksfolkjbkq^i�`lkq^jfk^kqp� fk�pljb�

pmb`fbp�e^p�_bbk�tbii+al`rjbkqba*� obi^qfsbiv�ifqqib�obpb^o`e�e^p�_bbk�afob`qba�^q�

^ppbppfkd�qeb� obi^qflkpefm�_bqtbbk�`lkq^jfk^kq�ibsbip�^ka�s^oflrp�_flj^ohbop�

^ka� eb^iqe�m^o^jbqbop� fk�kloqebok�b`lpvpqbjp,� Eltbsbo*� qebob�^ob�pljb�

ob`bkq�bu`bmqflkp� &bd,� Plkkb+E^kpbk�bq�^i,*� /7779�T^vi^ka�bq�^i,*�0../*� 0..0*�

0..19� Hrwvh�bq�^i,*� 0..1',� Fk�dbkbo^i*�^�hkltibadb�d^m� obj^fkp�`lk`bokfkd�qeb�

_flildf`^i�bccb`qp�lc�qebpb�`lkq^jfk^kqp� fk� kloqebok�tfiaifcb�pmb`fbp� &@>@>O� FF*�

0..1',

Qefp�pqrav�t^p�`^oofba�lrq�fk� I^_o^alo�fk� `lii^_lo^qflk�tfqe�qeb� Fkkr�K^qflk�

fk�loabo�ql�bs^ir^qb�qeb�eb^iqe�lc�fjmloq^kq�tfiaifcb�pmb`fbp�erkqba�_v�I^_o^alo�

Fkkr*� fk`irafkd�mlo`rmfkbp*� fk� obi^qflk�ql�qfpprb�bksfolkjbkq^i� `lkq^jfk^kq�

`lk`bkqo^qflkp,� Pmb`fcf`^iiv*� qeb�l_gb`qfsbp�tbob8
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/� +�ql�^ppbpp�qeb�eb^iqe�lc�mlo`rmfkbp�hfiiba�arofkd�qeb� obdri^o�pb^plk^i� erkq�_v�

abqbojfkfkd�_lav�`lkafqflk�^ka� fkqbpqfk^i� ebijfkqe� m^o^pfqb�_roabkp�^ka�

bu^jfkfkd�pbib`qba�qfpprbp�clo�dolpp�^ka�jf`olp`lmf`�m^qelildf`^i� ^_kloj^ifqfbp9

0�+�ql�abqbojfkb�qeb�qfpprb�`lk`bkqo^qflkp�lc�^�tfab� o^kdb�lc�lod^kl`eilofkb�^ka�

jbq^i� `lkq^jfk^kqp� fk�qebpb�mlo`rmfkbp9�^ka

1�+�ql�bu^jfkb�qeb� obi^qflkpefm�_bqtbbk� fjmloq^kq�eb^iqe� m^o^jbqbop�^ka� qfpprb�

`lkq^jfk^kq�ibsbip� fk�qeb�mlo`rmfkbp�qeolrde�jriqfmib� obdobppflk�^k^ivpbp,

0*.� GViZg^Vah�VcY�bZi]dYh

0*.*-� JdgXje^cZ� adXVi^dch�VcY�hVbeaZ�XdaaZXi^dc

Fk�loabo�ql�j^hb�prob�qe^q�qeb� obpriqp�tbob� obmobpbkq^qfsb�lc�qeb�qvmbp�lc�

^kfj^ip�qe^q�j^hb�rm�qeb� Fkkr� e^osbpq*�qeb�p^jmib�mlmri^qflk� `lkpfpqba�lc�

qtbkqv+kfkb�mlo`rmfkbp�qe^q�tbob� hfiiba�_v�^� _ilt�ql�qeb�eb^a�tfqe�^�_irkq�

fkpqorjbkq*� rpr^iiv�^� i^odb�pqf`h*� arofkd�qeb� obdri^o�pr_pfpqbk`b�erkq�_v�

obpfabkqp�lc�qeb�I^_o^alo�Fkkr� `ljjrkfqv�lc�Pebpe^qpefq,� Qeb�mlo`rmfkbp�tbob�

`liib`qba� fk�plrqe+`bkqo^i� I^_o^alo�&^mmolufj^qbiv�40ÜT�ql�45ÜT�^ka�31ÜK�ql�

32ÜK'� &Cfdrob�/,/*� M^db�1'�arofkd�qeb�mboflap�5 + / 0 �L`ql_bo�0...�^ka�00�

Pbmqbj_bo�ql� /4�L`ql_bo�0../� &c^ii*� k;�01'*� ^ka� /4 + /7 �J^v�0../� &pmofkd*� k;4',

>ii�jbqelap�clo�`liib`qflk*� e^kaifkd*� mol`bppfkd�^ka�afpmlp^i�lc�p^jmibp�

tbob�^dobba� rmlk� _v�qeb� Fkkr�K^qflk�`l+obpb^o`ebop*� `ljjrkfqv�biabop*� erkqbop�

^ka�qebfo�c^jfiv�jbj_bop*� ^ka� qeb� obpb^o`ebop�colj�qeb�>S@,� Fk�loabo�ql� obq^fk�

pqolkd� `ljjrkfqv�^``bmq^k`b�lc�qeb� obpb^o`e�^ka� fqp�cfkafkdp*� ^�efde�abdobb�lc�

fjmloq^k`b�t^p�mi^`ba�lk�j^fkq^fkfkd�qeb�qo^afqflkp�proolrkafkd�qeb�erkq*�^ka
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bkprofkd�qe^q�qeb�mlo`rmfkbp�tbob�pqfii�`lkpfaboba�ql�_b�prfq^_ib�clo�`lkprjmqflk�

^ka�`ljjrkfqv�afpqof_rqflk�^cqbo�p^jmifkd,

Lk`b�hfiiba*� qeb�mlo`rmfkbp�tbob�_olrdeq�ql�mboj^kbkq�lo�qbjmlo^ov�

`^jmp� fk�qeb�erkqfkd�^ob^�ql�_b�`ib^kba�^ka�tbob�bfqebo�b^qbk�lk� pfqb�lo�

_olrdeq�_^`h�ql�qeb�`ljjrkfqv�clo�afpqof_rqflk,� B^`e�mlo`rmfkb�t^p�`ib^kba�

tfqefk�26�elrop�lc�_bfkd� hfiiba� _v�objlsfkd�qeb� fkqbpqfkbp�qeolrde�^k�^_aljfk^i�

fk`fpflk*� ^ka� p^jmibp�tbob�q^hbk�^p�abp`of_ba� _bilt,

Arofkd�`ib^kfkd�lc�qeb�`^o`^pp*� ^kv�sfpf_ib�^_kloj^ifqfbp�tbob�klqba*� ^ka�

`ljjbkqp� obd^oafkd�qeb�`lkafqflk�lc�qeb�mlo`rmfkb�colj�qeb�erkqbo�lo�mboplk�

`ib^kfkd�qeb�`^o`^pp�tbob� ob`loaba,� Fk�jlpq�`^pbp*� p^jmibp�tbob�q^hbk� _v�

obpb^o`ebop�^p�qeb�mlo`rmfkbp�tbob�_bfkd�`ib^kba*� eltbsbo*�arb�ql� i^`h�lc�

molufjfqv*� clo�qeobb�lc�qeb�mlo`rmfkbp*� qeb�^kfj^ip�tbob�`ib^kba� _v�qeb�

m^oqf`fm^qfkd� erkqbo�lo�c^jfiv�jbj_bo*� ^ka�p^jmibp�tbob� i^qbo�l_q^fkba�_v�

obpb^o`ebop�colj�qeb�afp`^oaba�d^pqol+fkqbpqfk^i�qo^`q,

Lk�pfqb*�dolpp�bu^jfk^qflk�lc�b^`e�mlo`rmfkb�t^p� ifjfqba�ql�qeb�buqboflo�lc�

qeb�^kfj^i�^ka*� fk�jlpq�`^pbp*� fkqo^^_aljfk^i�lod^kp� &fkqbpqfk^i� qo^`q�^ka�

rpr^iiv*� _rq�klq�^it^vp*� pqlj^`e*� ifsbo*� rqborp',� Fkqbpqfkbp�^ka� ifsbop�tbob�

`liib`qba�^ka�bfqebo�mol`bppba�lk� pfqb�lo�pqloba� fk�^�mi^pqf`�_^d�tfqe�lo�tfqelrq�

^irjfkrj�clfi�to^mmfkd� &klq�ofkpba� fk� ebu^kb'�^ka� hbmq�lk� pklt�lo�f`b�clo�rm�ql�

02�elrop�rkqfi�qebv�`lria�_b�colwbk�^q�+0.Ü@,� >q�qeb�>S@*�tfqefk�qeobb�jlkqep�lc�

qeb�p^jmib�`liib`qflk*� qeb�`liib`qba�qfpprbp�^ka�lod^kp�tbob�qe^tba�^ka�

bu^jfkba� fk�jlob�abq^fi�clo�dolpp�^_kloj^ifqfbp,� Jbpbkqbof`�c^q�^ka� ifsbop�tbob�

p^jmiba�clo�lod^kl`eilofkb�^k^ivpfp�^ka�tbob�j^kfmri^qba�rpfkd�pq^fkibpp�pqbbi
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fkpqorjbkqp� ofkpba�qeobb�qfjbp� fk�ebu^kb*� ob+to^mmba� fk� ^irjfkrj�clfi�qofmib+�

ofkpba� fk�ebu^kb�^ka� ob+colwbk�^q�+0.Ü@,� >�mloqflk�lc�b^`e� ifsbo�`liib`qba� &^q�

ib^pq� /.�d'�t^p�pr_jfqqba�clo�jbq^i� ^k^ivpfp,� Dolppiv�^_kloj^i�qfpprbp�tbob�

p^jmiba�clo�pq^ka^oa�jf`olp`lmf`�bu^jfk^qflk,

Qtl�mlo`rmfkbp�qe^q�tbob�`lkpfaboba�ql� _b�rkcfq�&qefk�clo�qeb�qfjb�lc�vb^o'�

clo�`lkprjmqflk� _v�qeb�erkqbo�^ka-lo�qeb�mboplk�`ib^kfkd�qeb�^kfj^i� &dbkbo^iiv�

^k�liabo�cbj^ib�c^jfiv�jbj_bo'�tbob�q^hbk�ql�qeb�>S@�clo�kb`olmpv,� >�crii� mlpq�

jloqbj�bu^jfk^qflk�t^p�mboclojba�lk�qeb� obj^fkp�lc�b^`e�lc�qebpb�^kfj^ip*�

^ka�qfpprbp�tbob�p^jmiba�clo�pq^ka^oa�jf`olp`lmf`�bu^jfk^qflk� fk�loabo�ql�

abqbojfkb�qeb�`^rpb�lc�qeb�mbo`bfsba�^_kloj^ifqfbp,

Clo�b^`e� mlo`rmfkb*� _lav�`lkafqflk�t^p�^ppbppba�pr_gb`qfsbiv�lk�qeb�_^pfp�

lc�qeb�^jlrkq�lc�^afmlpb�qfpprb�mobpbkq� fk�qeb�jbpbkqbov�lo�pr_`rq^kblrp�

^ka-lo�mbofobk^i� c^q�pqlobp,� >p�qeb�`^o`^ppbp�tbob�bu^jfkba�^ka�jbpbkqbof`�c^q�

t^p�afppb`qba�colj�qeb� fkqbpqfkbp*� ^�_lav�`lkafqflk� p`lob�&?LP'�t^p�^ppfdkba�

ql�06�mlo`rmfkbp�lk�^�p`^ib�lc�.�ql�28� .�+�kl�c^q�mobpbkq9� /� +�pifdeq�lo�nrbpqflk^_ib�

c^q�mobpbkq9� 0�+�c^q�mobpbkq�_rq�klq�`lkpmf`rlrpiv�pl9� 1�+�`lkpmf`rlrp�c^q9�2�+�

^_rka^kq�c^q,� Clo�qeb�mromlpbp�lc�pq^qfpqf`^i� ^k^ivpbp*�qeb�^ppfdkba� _lav�

`lkafqflk�p`lobp�tbob�af`elqljfwba� fkql�_lav�`lkafqflk�`^qbdlofbp�lc� ìmllo�ql�

c^fo�_lav�`lkafqflkî� &?@P�;� /� lo�0'�^ka� ìjlabo^qb�ql�dlla�_lav�`lkafqflkî� &?@P�

;�1�lo�2',� Arb�ql�^k�lsbopfdeq�arofkd�cfbia� `liib`qflk*� lkb�mlo`rmfkb�afa�klq�

ob`bfsb� �̂pmb`fcf`�_lav�`lkafqflk� p`lob�^q�qeb�qfjb�lc�p^jmib�`liib`qflk,

Clo�fkqbpqfk^i� ebijfkqe� m^o^pfqb� ob`lsbov*� qeb�abp`bkafkd�`lilk�t^p�

afp`^oaba�bu`bmq�clo�^�pbdjbkq�`lkq^fkfkd�qeb�3 + / . �jlpq�molufj^i� mbiibqp,� Qeb
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fkqbpqfkbp�tbob�lmbkba� ilkdfqrafk^iiv�tfqe�p`fpplop�tfqefk�^� /.�I�_r`hbq*�^ka�qeb�

jr`lp^�t^p�_irkqiv�p`o^mba� _bqtbbk�qerj_�^ka�clobcfkdbo�^ka� ofkpba� fkql�qeb�

_r`hbq,� Lk`b�qelolrdeiv�ofkpba*� qeb� fkqbpqfkb�t^p�afp`^oaba,� T^qbo�t^p�^aaba�

ql�qeb�_r`hbq�ql�_ofkd�qeb�slirjb�ql� /.�I�^ka�qeb�`lkqbkqp�tbob�pqfooba�

sfdlolrpiv�tfqe�^�pm^qri^�clo�^q� ib^pq� /� jfkrqb,� Fjjbaf^qbiv�^cqbo�pqfoofkd*� ^� /.�#�

^ifnrlq�t^p�q^hbk�rpfkd� �̂ /� I�_r`hbq,� Qeb�p^jmib�t^p� ork�qeolrde�^� /3.�lo�03.�

mj�pfbsb�^ka�t^p�mi^`ba� fk� �̂t^qbo+qfdeq�mi^pqf`�`lkq^fkbo�^ka� mobpbosba�clo�

i^qbo�bu^jfk^qflk�_v�^aafkd�^�jb^proba�slirjb�lc�15#�cloj^iabevab�clo�^�cfk^i�

`lk`bkqo^qflk�lc�/.#�cloj^ifk,

Clo�nr^kqfcf`^qflk�^ka� fabkqfcf`^qflk�lc�fkqbpqfk^i� ebijfkqep*� ^k�^aafqflk^i�

^ifnrlq�lc�bfqebo�2#�lo�/.#�t^p�q^hbk�colj�b^`e�p^jmib�^ka�bu^jfkba�rkabo� �̂

pqboblp`lmf`�jf`olp`lmb�^q�^�j^dkfcf`^qflk�lc�pfu�mltbo,� Fkafsfar^i� kbj^qlabp�

tbob�`lrkqba�^ka�^mmolufj^qbiv�3.�j^ibp�^ka�3.�cbj^ibp� ob`lsboba�clo�

fabkqfcf`^qflk,� @bpqlab�krj_bop�tbob�`lkpfaboba� rkobif^_ib�arb�ql�s^ovfkd�

ibsbip�lc�mlpq�jloqbj�^rqlivpfp�ql�tef`e�qebpb�m^o^pfqbp�^ob�m^oqf`ri^oiv�

pbkpfqfsb,� >ii� p`lif`bp�clrka�^ka�^� obmobpbkq^qfsb�p^jmib�lc�`bpqlab�pbdjbkqp�

tbob� ob`lsboba�clo�fabkqfcf`^qflk,� Obpriqp�l_q^fkba�colj�qeb�^ifnrlqp�tbob�rpba�

ql�bpqfj^qb�qeb�^_rka^k`b�lc�fkqbpqfk^i� kbj^qlab�m^o^pfqbp�lc�b^`e� mlo`rmfkb,

0*.*.� ;cVanh^h�d[�i^hhjZ�XdciVb^cVcih

Pbb�pb`qflk�1,0,0�clo�pmb`fcf`�^k^ivqf`^i�jbqelalildfbp,

P^jmibp�lc�ifsbo�tbob�^k^ivpba�^q�qeb�>S@�Af^dklpqf`�Qluf`lildv�

I^_lo^qlov�clo�`^ajfrj*� ib^a�^ka�pbibkfrj�^ka�^q�Mefifm�>k^ivqf`^i�Pbosf`bp�

&E^ifc^u*� Kls^�P`lqf^*�@^k^a^'�clo�qlq^i�jbo`rov,� Jbpbkqbof`�c^q�^ka� ifsbo
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p^jmibp�tbob�^k^ivpba�clo�lod^kl`eilofkb�&L@'�mbpqf`fabp�^ka� M@?p�^q�qeb�

Bksfolkjbkq^i�Nr^ifqv�I^_lo^qlov�&Bksfolkjbkq�@^k^a^*�Jlk`qlk*�Kbt�

?orkptf`h*� @^k^a^',� Ifsbo�t^p�qbpqba� o^qebo�qe^k� hfakbv�_b`^rpb� obpriqp�colj� �̂

mobsflrp�pqrav�peltba�jlabo^qb� ibsbip�lc�`^ajfrj� fk�clro�mlo`rmfkb�ifsbop�

&Jrfo�bq�^i,*� /775',

Arb�ql�`lpq�obpqof`qflkp*�lkiv�p^jmibp�lc�jbpbkqbof`�c^q�qfpprb�colj�qtl�

mlo`rmfkbp� &lkb� fk� mllo�_lav�`lkafqflk�^ka�qeb�lqebo�fk�jlabo^qb�_lav�

`lkafqflk'�tbob�^k^ivpba�clo�pbsbk� mliv`eilofk^qba�af_bkwl+m+aflufkp� &M@AAp'*�

qbk�mliv`eilofk^qba�af_bkwlcro^kp� &M@ACp'�^ka�qeobb�klk+loqel�pr_pqfqrqba*� lo�

`lmi^k^o*� M@?p�&`lM@?p'�^q�>uvp�>k^ivqf`^i�Pbosf`bp�Iqa,� &Pfakbv*� ?ofqfpe�

@lirj_f^*� @^k^a^',� Qeb�0,1*5*6+Q@AA�Qluf`�Bnrfs^ibk`fbp� &Q@AA+QBNp'�clo�

M@AA*� M@AC�^ka�`lM@?�a^q^�tbob� obmloqba�rpfkd�Tloia�Eb^iqe�Lod^kfw^qflk�

qluf`�bnrfs^ibk`v�c^`qlop� &TEL�QBCp'�clo�j^jj^ip� &s^k�abk�?bod�bq�^i,*� /776',

0*.*/� MiVi^hi^XVa�VcVanh^h

Qeb�cliiltfkd�m^o^pfqlildf`^i� m^o^jbqbop�tbob�abqbojfkba�clo�fkqbpqfk^i�

m^o^pfqbp8� mobs^ibk`b� &krj_bo�lc�mlo`rmfkbp� fkcb`qba�tfqe�^� m^oqf`ri^o�

m^o^pfqb-krj_bo�lc�mlo`rmfkbp�bu^jfkba'�clo�kbj^qlabp�^ka�`bpqlabp�^ka�

^_rka^k`b� &krj_bo�lc�^�m^oqf`ri^o�m^o^pfqb�`lrkqba� fk�b^`e�mlo`rmfkb'�^ka�

jb^k�^_rka^k`b� &qlq^i� krj_bo�lc�^�m^oqf`ri^o�m^o^pfqb�`lrkqba-krj_bo�lc�

mlo`rmfkbp�bu^jfkba'�clo�kbj^qlabp�lkiv*� cliiltfkd�?rpe�bq�^i,� &/775',

@bpqlab�krj_bop�tbob�`lkpfaboba� rkobif^_ib�arb�ql�s^ovfkd� ibsbip�lc�mlpq�

jloqbj�^rqlivpfp�ql�tef`e�qebpb�m^o^pfqbp�^ob�m^oqf`ri^oiv�pbkpfqfsb*�qebobclob*�

lkiv�qeb�mobs^ibk`b� &_^pba�lk�qeb�mobpbk`b�lc�pbdjbkqp'�t^p�abqbojfkba,
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@lkq^jfk^kq�s^irbp� ibpp�qe^k�jfkfjrj�abqb`qflk� ifjfqp� &jai'�tbob�

obmi^`ba�tfqe�#�lc�qeb�jai,� Clo�prjM@?�^ka�prj@EI*� _b`^rpb�qebv�tbob�qeb�
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Krj_bo�lc�mlo`rmfkbp�tfqe�`lkq^jfk^kq�`lk`bkqo^qflkp�^_lsb�qeb�jai� fk�bfqebo�ifsbo�lo�c^q�qfpprb�^ka� &mbo`bkq',
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Q^_ib�2,0�`lkqfkrba

W8�  �Krj_bo�lc�p^jmibp�tfqe�`lkq^jfk^kq�`lk`bkqo^qflkp�^_lsb�qeb�jai� clo�qe^q�qfpprb�^ka� &mbo`bkq',
j� tt�;�tbq�tbfdeq9�^ofqejbqf`�jb^k�#� ifmfa� &73#�`lkcfabk`b� fkqbos^i'�lc�ifsbo�p^jmibp� &_^pba�lk�tbq�tbfdeq'�;�0,5#� &0,1�+�1,.'
à� ä�>ofqejbqf`�jb^k� &73#�`lkcfabk`b� fkqbos^i'

%�>ofqejbqf`�jb^k�#� ifmfa� &73#�`lkcfabk`b� fkqbos^i'�lc�c^q�p^jmibp� &_^pba�lk�tbq�tbfdeq'�;�3/,4#� &22,0�+�37,/�'
&L%� ä�E@?;Ebu^`eilol_bkwbkb9� EB;ebmq^`eilo�bmlufab9�d^jj^+@EI;�d^jj^+`eiloa^kb9� `-p+@EI;`-p+`eiloa^kb9� ^ime^+E@E;^ime^+
[ � ebu^`eilol`v`ilebu^kb9
d� [Prj� `eiola^kbp�;�prj�lc�&EB*� a_O[`�klk^`eilo*�d^jj^+�$�`-p+@EI'9�jfkfjrj�abqb`qflk� ifjfq�rpba� fp�qeb�jb^k�jai�lc�^ii� `ljmlkbkqp�rpba� fk�qeb
@A� prj
[ � %Prj�AAQ�^ka�jbq^_lifqbp� &m*mñ+AAB�^ka�l*m+AAQ'� 9�jfkfjrj�abqb`qflk� ifjfq�rpba� fp�qeb�jb^k�jai�lc�^ii� `ljmlkbkqp�rpba� fk�qeb�prj
`� f�Prj�02�mliv`eilofk^qba�_fmebkvip�&OD?'�`lkdbkbop� &6*� /6*�06*�07*�22*� 3.*� 30*�44*�55*�65*� /./*� /.2*� /.3*� //6*� /04*� /06*� /16*� /31*� /5.*�/6.*� /65*
[ � /73*�0.4*�0.7'9�jfkfjrj�abqb`qflk� ifjfq�rpba� fp� qeb�jb^k�jai�lc�^ii�`ljmlkbkqp�rpba� fk�qeb�prj
[ � %%�prj�lc�Tloia�Eb^iqe�Lod^kfw^qflk�0*1*5*6+QDAA�Qluf`�Bnrfs^ibk`b�C^`qlop�clo�MDAA-Cp�^ka�`lMD?p�clo�j^jj^ip� &s^k�abk�?bod�bq� ^i,*�/776'*

ka;.9�jb^k�#�ifmfa�lc�c^q�p^jmibp�;�22#,@A°l
l� %mdQBN -dtt
@
^
l

°A
L
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ifsbo�qbpqba� clo�jbq^ip*� ^ka� /4�p^jmibp�lc�ifsbo�^ka� 05�p^jmibp�lc�c^q�qbpqba�clo�

L@�mbpqf`fabp�^ka� M@?p,� >ii�07�mlo`rmfkbp�e^a�^q�ib^pq�lkb�qfpprb� &ifsbo�lo�c^q'�

qbpqba�clo�L@�mbpqf`fabp�^ka� M@?p*� molar`fkd�lsbo^ii�abkljfk^qflkp�lc�07�clo�

Q^_ib�2,0,

>�j^glofqv�lc�qeb� ifsbo�p^jmibp�qbpqba� e^a� abqb`q^_ib� ibsbip�lc�jbo`rov*� ^ii�

tfqe�`lk`bkqo^qflkp�kb^o�qeb�abqb`qflk� ifjfq,� @^ajfrj�^ka� ib^a�tbob�abqb`qba� fk�

^�pj^iibo�molmloqflk�lc�qeb�mlo`rmfkbp�qbpqba*� ^ka�abqb`q^_ib� ibsbip�lc�pbibkfrj�

tbob�clrka� fk�^ii�lc�qeb� ifsbo�p^jmibp� &Q^_ib�2,/',

Lc�qeb�0.� fkafsfar^i�L@�mbpqf`fabp�jb^proba� fk�c^q�^ka� ifsbo�p^jmibp*�

bibsbk� &^iaofk*�afbiaofk*�jfobu*�jbqeluv`eilo*� d^jj^+E@E*�^ime^+$�_bq^+�

bkalpric^k�^ka�\$]q�$�m*mñ+AAA*� l*mñ+AAB�^ka�m*mñ+AAQ'� tbob�klq�abqb`qba� fk�

^kv�lc�qeb�p^jmibp�qbpqba,� Qeb�jlpq�mobs^ibkq�lod^kl`eilofkb�t^p�E@?�tef`e�

t^p�abqb`qba� fk�56#�lc�c^q�p^jmibp*� _rq�klkb�lc�qeb� ifsbo�p^jmibp,� >ime^+E@E�

t^p�abqb`qba� fk�30#�lc�mlo`rmfkbp�lsbo^ii� fk�bfqebo�c^q�lo�ifsbo�p^jmibp*�lo�_lqe�

&Q^_ib�2,0',

M@AA-Cp�^ka�`lM@?p�tbob�clrka� fk� _lqe�lc�qeb�mlo`rmfkbp� fk�tef`e�qebv�

tbob�qbpqba�tfqe�jfkfjrj�abqb`qflk� ifjfqp�lc�:.,.5�md-d�tbq�tbfdeq�&tt'�clo�

M@AA-Cp�^ka�:0,4�md-d�tt�clo�`lM@?p�&Q^_ib�2,0',� Qeb�j^glofqv�lc�qeb�Q@AA+�

QBN�t^p�`ljmofpba�lc�`lM@?p�&57#�^ka�70#'�tfqe� M@?� /04�_bfkd�qeb�mofj^ov�

`lkqof_rqfkd�`lkdbkbo�&55#�^ka� 65#�lc�qeb�qlq^i�Q@AA+QBN*� obpmb`qfsbiv',
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0*/*.� Oc^kVg^ViZ�VcVani^XVa� gZhjaih

Pb^plk^i�afccbobk`bp�tbob�clrka�tfqe�qeb�qtl�j^fk� eb^iqe� m^o^jbqbop� &_lav�

`lkafqflk�^ka� fkqbpqfk^i� kbj^qlab�^_rka^k`b',� >�dob^qbo�molmloqflk�lc�

mlo`rmfkbp�hfiiba� fk� qeb�pmofkd�tbob� fk�mllo�ql�c^fo�_lav�`lkafqflk�`ljm^oba�ql�

qelpb�hfiiba� fk�qeb�c^ii� &�u[;1,72*�a,c;/*�m:.,.3',� Fk�^aafqflk*� pmofkd�mlo`rmfkbp�

e^a� pfdkfcf`^kqiv�dob^qbo�fkqbpqfk^i� kbj^qlab�^_rka^k`b� &dblj,�jb^k;/4.*.7.9�

73#@F8� 73*6/.�+�045*30.'�`ljm^oba�ql�c^ii� mlo`rmfkbp� &dblj,�jb^k;56*...9

73#�@i8� 35*01.�+� /.4*06.'� &c+qbpq*�m:.,./',� Kl�^ppl`f^qflkp�tbob�clrka�_bqtbbk�

qebpb�eb^iqe�m^o^jbqbop�^ka�dbkabo,

Q^_ib�2,1�peltp�pfjmib�^ppl`f^qflkp� &m:.,.3'�_bqtbbk�`lkq^jfk^kq�

`lk`bkqo^qflkp�^ka� pb^plk�^ka�dbkabo,� Ebm^qf`�pbibkfrj�`lk`bkqo^qflkp�tbob�

efdebo�fk�c^ii� mlo`rmfkbp�`ljm^oba�ql�pmofkd�mlo`rmfkbp*� eltbsbo*�pmofkd�

mlo`rmfkbp�e^a�efdebo�ibsbip�lc�ebm^qf`�^ime^+E@E�qe^k�c^ii� mlo`rmfkbp,� Dbkabo�

afccbobk`bp�tbob�^ipl�pbbk�tfqe�efdebo�ebm^qf`�^ime^+E@E�`lk`bkqo^qflkp� fk�

cbj^ibp�`ljm^oba�ql�j^ibp�^ka�efdebo�ibsbip�lc�jbpbkqbof`�c^q�prj@EI�fk�j^ibp�

`ljm^oba�ql�cbj^ibp,

Q^_ib�2,2� ifpqp�qeb� obpriqp�lc�pfjmib�^ppl`f^qflkp�_bqtbbk� eb^iqe�m^o^jbqbop�

^ka� `lkq^jfk^kq�ibsbip,� Ifsbo�`^ajfrj�`lk`bkqo^qflkp�tbob�pfdkfcf`^kqiv�efdebo�

fk�mlo`rmfkbp� fk� mllo�ql�c^fo�_lav�`lkafqflk� `ljm^oba�ql�qelpb� fk�jlabo^qb�ql�

dlla� _lav�`lkafqflk*� ^ka�qebob�t^p�^�pfdkfcf`^kq�mlpfqfsb�`loobi^qflk�_bqtbbk� ifsbo�

^ime^+E@E�`lk`bkqo^qflkp�^ka� fkqbpqfk^i� kbj^qlab�^_rka^k`b,� Kl�pfdkfcf`^kq�

pfjmib�^ppl`f^qflkp� &m:.,.3'�_bqtbbk� eb^iqe�m^o^jbqbop�^ka�`lk`bkqo^qflkp�lc
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lqebo�`lkq^jfk^kqp�tbob�clrka,� Qobkap�qlt^oap�pfjmib�^ppl`f^qflkp�

&.,.3:m:.,0'�^ob� ifpqba� fk�Q^_ib�2,2,

>jlkd�`lkq^jfk^kqp*� pfdkfcf`^kq�mlpfqfsb�^ppl`f^qflkp�tbob�clrka�_bqtbbk�

jbpbkqbof`�c^q�^ime^+E@E�^ka�E@?� &o;.,27*�m:.,.3'*� prj@EI�&o;.,4/*�m:.,../'�

^ka� ebm^qf`�`^ajfrj� ibsbip� &o;.,53*�m:.,./',� >�pfdkfcf`^kq�mlpfqfsb�^ppl`f^qflk�

t^p�^ipl�clrka� _bqtbbk�jbpbkqbof`�c^q�prj@EI�^ka� ifsbo�`^ajfrj�`lk`bkqo^qflk�

&o;.,30*�m:.,.3',

Fk�bu^jfkfkd�qeb� obi^qflkpefm�_bqtbbk�_lav�`lkafqflk�^ka� fkqbpqfk^i�

kbj^qlab�^_rka^k`b*� ^�qobka�t^p�clrka�tfqe�^�dob^qbo�^_rka^k`b�lc�fkqbpqfk^i�

kbj^qlabp� fk�^kfj^ip� fk� mllo�ql�c^fo�_lav�`lkafqflk� &dblj,�jb^k;/./*070� 9� 73#�

@i� 50*440� +� /2/*0.0'�`ljm^oba�ql�qelpb� fk�jlabo^qb�ql�dlla� _lav�`lkafqflk�

&dblj,� jb^k;46*3.39� 73#�@i� 16*156� +� /00*060'�&c+qbpq*�m;D,//',

0*/*/� Gjai^eaZ�kVg^VWaZ�gZ\gZhh^dc�VcVanhZh

Jriqfs^of^qb� obdobppflk�^k^ivpbp�tbob�mboclojba�clo�qeb�qtl�j^fk�eb^iqe�

m^o^jbqbop8� _lav�`lkafqflk�^ka� fkqbpqfk^i� kbj^qlab�^_rka^k`b,

Qeb�s^of^_ibp�clrka�ql�_b�^ppl`f^qba� &m:.,0'�tfqe�_lav�`lkafqflk�lk�

rkfs^of^qb�^k^ivpfp� &pb^plk*� `^ajfrj�`lk`bkqo^qflk� fk� ifsbo*� prjM@?�^ka�E@?�

`lk`bkqo^qflk� fk�c^q�^ka� fkqbpqfk^i� kbj^qlab�^_rka^k`b'� &Q^_ib�2,2�^ka�Pb`qflk�

2,1,0'�tbob� fk`iraba� fk�qeb�crii�jriqfmib� ildfpqf`�obdobppflk�jlabi,� Qeb� obdobppflk�

^k^ivpfp�afa� klq�obpriq�fk� ^kv�pfdkfcf`^kq�cfk^i�jlabip� &m:.,.3'�qe^q�cfq�qeb�a^q^,�

Eltbsbo*� _lqe�pb^plk�^ka� ifsbo�`^ajfrj�`lk`bkqo^qflk�mobaf`qba�qeb�lrq`ljb�

mbocb`qiv�&^ii�c^ii� mlo`rmfkbp�tbob� fk�mllo�ql�c^fo�_lav�`lkafqflk�^ka�^ii� mlo`rmfkbp�

fk�jlabo^qb�ql�dlla� _lav�`lkafqflk�e^a� ebm^qf`�`^ajfrj�`lk`bkqo^qflkp�_bilt
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@lkq^jfk^kqä pb^plk dbkabo

jbo`rov�&ifsbo' kp kp
`^ajfrj� &ifsbo' kp kp
pbibkfrj� &ifsbo' c^ii<pmofkdïñ kp

EL?�&c^q' kp kp
prj�@EI� &c^q' kp j^ib<cbj^ibï[

^ime^+E@E�&c^q' kp kp
^ime^+E@E�&ifsbo' pmofkd<c^iiïï cbj^ib<j^ibä

prjM@?�&c^q' kp kp

ä�Pq^qfpqf`^i� qbpqp�rpba8� q+qbpq�&pbibkfrj*�jbo`rov*�E@?*�^ime^+E@E'�^ka�Horph^i+T^iifp� qbpq�&`^ajfrj*�prj@EI*�prjM@?'9� obpriqp�^ob�mobpbkqba�
^p�^ofqejbqf`�&jbo`rov�^ka�E@?'�lo�dbljbqof`�&`^ajfrj*�pbibkfrj*�prj@EI*�^ime^+E@E�^ka�prjM@?'�jb^kp�^ka� &73#�`lkcfabk`b� fkqbos^i'�clo�
b^`e�dolrm�_bilt,
M�Ebm^qf`�pbibkfrj�`lk`bkqo^qflk� fk�c^ii�mlo`rmfkbp8�.,06�md-d�tbq�tbfdeq�&.,/5�+�.,23'9� pmofkd�mlo`rmfkbp8�.,.7�md-d�tbq�tbfdeq�&.,.3�+�.,/4'*�
m<.,.3,
[�Jbpbkqbof`�c^q�prj@EI�`lk`bkqo^qflk� fk�j^ibp8�0,.�kd-d�tbq�tbfdeq�&/,1�+�1,0'9�cbj^ibp8� /,0�kd-d�tbq�tbfdeq�&.,7�+/ ,4'*�m<.,.3,

Ebm^qf`�^ime^+E@E�`lk`bkqo^qflk� fk�pmofkd�mlo`rmfkbp8�.,7�kd-d�tbq�tbfdeq�&.,6�+/ ,.'9� c^ii�mlo`rmfkbp8�.,3�kd-d�tbq�tbfdeq�&.,2�+�.,5'*�m<.,.3,
ä�Ebm^qf`�^ime^+E@E�`lk`bkqo^qflk� fk�cbj^ibp8�.,5�kd-d�tbq�tbfdeq�&.,2�+/,/'9�j^ibp8�.,2�kd-d�tbq�tbfdeq�&.,1�+�.,4'*�m<.,.3,�
kp;�klq�pfdkfcf`^kq*�m<.,.3,
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NVWaZ�0*0*� Rkfs^of^qb�^k^ivpbp�lc�eb^iqe� m^o^jbqbop� &_lav�`lkafqflk�^ka� fkqbpqfk^i� kbj^qlab�^_rka^k`b'�lc�mlo`rmfkbp�
colj�plrqe+`bkqo^i� I^_o^alo�fk�0...�+�0../� ^p�^�crk`qflk�lc�qfpprb�`lkq^jfk^kq�`lk`bkqo^qflkp,

`lkq^jfk^kq�ä _lav�`lkafqflk fkqbpqfk^i�kbj^qlab�
^_rka^k`b

jbo`rov�&ifsbo' kp kp
`^ajfrj� &ifsbo' mllo�<�dlla�(ñ kp
pbibkfrj� &ifsbo' kp kp

E@?�&c^q' mllo�<�dlla�[ kp
prj�@EI�&c^q' kp kp

^ime^+E@E� &c^q' kp kp
^ime^+E@E�&ifsbo' kp .,42 

prjM@?� &c^q' mllo�<�dlla%( kp

1� ä�Pq^qfpqf`^i� qbpqp�rpba9� q+qbpq*�Mb^oplkñp�`loobi^qflk� &jbo`rov*�pbibkfrj*�E@?*�^ime^+E@E'�^ka�Horph^i+T^iifp�qbpq*�Pmb^oj^k%p�`loobi^qflk
à�� &`^ajfrj*�prj@EI*�prjM@?'9� obpriqp�^ob�mobpbkqba�^p�m+s^irb�^ka�`loobi^qflk�`lbccf`fbkq�fk� qeb�Q^_ib�lo�^ofqejbqf`�&jbo`rov�^ka�E@?'�lo
d+%� dbljbqof`� &pbibkfrj*�`^ajfrj*�^ime^+E@E*� prj@EI�^ka�prjM@?'�jb^kp�^ka� &73#�`lkcfabk`b�fkqbos^i'�clo�b^`e�dolrm�_bilt*
d� Ebm^qf`�`^ajfrj�`lk`bkqo^qflk� fk�mlo`rmfkbp� fk�mllo�ql�c^fo�_lav�`lkafqflk8�.,17�md-d�tbq�tbfdeq�&.,0/� +�.,5.'9�jlabo^qb�ql�dlla�`lkafqflk9�.,0
M � md-d�tbq�tbfdeq�&.,0�+�.,0'*�m:.,.3,
d� Jbpbkqbof`�c^q�E@?�`lk`bkqo^qflk� fk�mlo`rmfkbp� fk�mllo�ql�c^fo�_lav�`lkafqflk9�1,2�kd-d�tbq�tbfdeq�&0,2�+�2,2'9�jlabo^qb�ql�dlla�`lkafqflk9�0,4�kd-d
M � tbq�tbfdeq�&/,4�+�1,4'*�m:.,0,
=� Jbpbkqbof`�c^q�prjM@?�`lk`bkqo^qflk� fk�mlo`rmfkbp� fk�mllo�ql�c^fo�_lav�`lkafqflk9� /,3�kd-d�tbq�tbfdeq�&/,/� +0,/'9�jlabo^qb�ql�dlla�`lkafqflk9� /,/

kd-d�tbq�tbfdeq�&.,7�+/ ,1'*�m:.,0,�
ä�m:.,.3
kp;�klq�pfdkfcf`^kq*�m<.,0,
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qeb�jfkfjrj�abqb`qflk� ifjfq',� Qebobclob�qebpb�s^of^_ibp�pelria� _b�`lkpfaboba�

pfdkfcf`^kq�`loobi^qbp�lc�_lav�`lkafqflk*� ^iqelrde� fkqbo^`qflk�^ka�`lkclrkafkd�

_bqtbbk�qeb�qtl�s^of^_ibp�`lria� klq�_b�^ppbppba�arb�ql�qeb�k^qrob�lc�qeb�a^q^,

Qeb�s^of^_ibp�clrka�ql�_b�^ppl`f^qba� &m:.,0'�tfqe� fkqbpqfk^i� kbj^qlab�

^_rka^k`b�lk�rkfs^of^qb�^k^ivpfp� &pb^plk*� _lav�`lkafqflk�^ka� ifsbo�^ime^+E@E�

`lk`bkqo^qflk'*� ^p�tbii�^p�qeb�fkqbo^`qflk�qboj�pb^plk(_lav�`lkafqflk�tbob�

lccboba� ql�qeb�crii�jriqfmib� ifkb^o�obdobppflk�jlabi� &Q^_ib�2,2�^ka�Pb`qflk�2,1,0',�

Qeb� obdobppflk�^k^ivpfp� obpriqba� fk�^�cfk^i�jlabi�tfqe�lkiv�lkb�pfdkfcf`^kq�

mobaf`qlo�lc�fkqbpqfk^i� kbj^qlab�^_rka^k`b8� ifsbo�^ime^+E@E�`lk`bkqo^qflk,� Qeb�

cfk^i� obdobppflk�bnr^qflk�tfqe�`lbccf`fbkq�&PB'�^ka� fkqbo`bmq�&PB'�t^p8�

ik&kbj^qlab�^_rka^k`b'�;�.,7.�&.,1/'� ikX^ime^+E@EZ�)� //,73�&.,02'

&lsbo^ii� C+s^irb;�6,56�^ka�lsbo^ii�m+s^irb:.,.39� k;/39� ^agrpqba�O[;.,14'�

Pq^ka^oa� obdobppflk�af^dklpqf`�mol`barobp�tbob�rpba�ql�`lkcfoj�^� ob^plk^_ib�cfq�

lc�qeb�cfk^i�jlabi,

0*0�>^hXjhh^dc

Ifqqib�`ljm^o^qfsb�a^q^�clo�`lkq^jfk^kqp�bufpqp�clo�mlo`rmfkbp,� Mlo`rmfkbp�

^ob�qboobpqof^i� ebo_fslobp*�^ka�j^kv�`lkq^jfk^kq+obi^qba� pqrafbp�e^sb�cl`rpba�

mofj^ofiv�lk�moba^qlo�pmb`fbp�pr`e�^p�j^ofkb�j^jj^ip�^ka� mfp`fslolrp�_foap�

tef`e�qbka�ql�^``rjri^qb� obi^qfsbiv�efde� ibsbip�lc�`lkq^jfk^kqp�qeolrde�qeb�clla�

tb_� &?o^rkb�bq�^i,*� /7779�Jrfo�bq�^i,*� /777',� Fk�qeb�Vrhlk*� efde�`^ajfrj� ibsbip�

e^sb�_bbk�clrka� fk�lqebo�qboobpqof^i� ebo_fslobp*� pr`e�^p�`^of_lr*�jllpb*�

mq^ojfd^k�^ka� pkltpelb�e^ob� &D^j_bod*� /774� obmloqba� fk�>J>M�/776',� Qebpb�

efde� ibsbip�^ob�qelrdeq�ql�_b� ifkhba�ql�jfkbo^i+of`e�plfip� fk�qeb�^ob^�^ka
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^``rjri^qflk�lc�`^ajfrj� fk� mi^kqp�b^qbk�_v�qebpb�pmb`fbp� &Afbqw�bq�^i,*� /776',�

Lkb�`lrkqov�clla� `lkq^jfk^kq�pqrav�fk�qeb�Vrhlk�bu^jfkba�clro�mlo`rmfkbp�

tef`e�tbob�clrka�ql�e^sb�jlabo^qb� ibsbip�lc�`^ajfrj� fk� ifsbo8� 16,2�è�02,1�md-d�

aov�tbfdeq�&Jrfo�bq�^i,*� /775'*� ^mmolufj^qbiv�cfsb�qfjbp�efdebo�qe^k�qeb�mlo`rmfkbp�

p^jmiba� fk�qefp�pqrav,� Fk�b^pqbok�@^k^a^*� efde�`^ajfrj� ibsbip�e^sb�_bbk�clrka�

fk� i^odb�qboobpqof^i� ebo_fslobp*� pr`e�^p�`^of_lr�^ka�jllpb� &?o^wfi� bq�^i,*� /7679�

@oÅqb�bq�^i,*� /767',� Eltbsbo*� qefp�^``rjri^qflk� e^p�klq�_bbk�peltk�ql�l``ro�fk�

pj^iibo�qboobpqof^i� ebo_fslobp,� Mlo`rmfkbp� fk�qeb�mobpbkq�pqrav�e^a�`^ajfrj*�

jbo`rov�^ka� ib^a� ibsbip�pfjfi^o�ql�lo�pifdeqiv� iltbo�qe^k� pj^ii� ebo_fslobp� &tfiilt�

mq^ojfd^k�^ka�pkltpelb�e^ob'� fk�Nr~_b`�&I^kdilfp�^ka� I^kdfp*� /773',

Qeb� ilt�ibsbip�lc�L@�`lkq^jfk^kqp�clrka� fk�qeb�mobpbkq�pqrav*� fk`irafkd�qeb�

jlpq�mobs^ibkq*� E@?�^ka�^ime^+E@E*�^ob�`lkpfpqbkq�tfqe�te^q�e^p�_bbk�clrka� fk�

j^kv�lqebo�kloqebok�qboobpqof^i� ebo_fslob�pmb`fbp� fk�@^k^a^� &Bihfk�^ka�?bqehb*�

/7739� ?o^rkb�bq�^i,*� /777',� Qeb� ibsbip�lc�lod^kl`eilofkbp� fk�clro�Vrhlk�

mlo`rmfkbp�tbob�dbkbo^iiv�ilt�&:/.�kd-d�tt'*� ^ka�lkiv�lkb�mlo`rmfkb�e^a� ibsbip�

lc�M@AAp�^ka� M@ACp�</� md-d*� ^iqelrde�qeb�qfpprb�qbpqba�^ka� ibsbi� clrka�t^p�

klq�pmb`fcfba� &Jrfo�bq�^i,*� /775',

Qeb�`lk`bkqo^qflkp�lc�^ii�jbq^i� ^ka�lod^kl`eilofkb�`lkq^jfk^kqp� fk�qebpb�

mlo`rmfkbp*� fk`irafkd�^ime^+E@E�^ka� `^ajfrj*�tbob�kb^obo�_bilt�qeb�abqb`qflk�

ifjfqp,� >iqelrde�qebob�^ob�kl�a^q^�^s^fi^_ib�lk�qeobpeliap�clo�_flildf`^i�bccb`qp�lc�

qebpb�`lkq^jfk^kqp� fk�mlo`rmfkbp*� qeb�`lk`bkqo^qflkp�clrka�tbob�jr`e� iltbo�

qe^k�qeobpelia� ibsbip� obmloqba�clo�lqebo�j^jj^if^k�lo�^sf^k�pmb`fbp*�lcqbk� _v�^
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c^`qlo�lc�/...�lo�jlob*� m^oqf`ri^oiv�clo�L@�`ljmlrkap� &abJ^o`e�bq�^i,*/7769�

@>@>OFF*� 0..1',

Lsbo^ii*� fq�t^p�clrka�qe^q�pmofkd�mlo`rmfkbp�tbob�qefkkbo�^ka�e^a� efdebo�

fkqbpqfk^i� kbj^qlab�^_rka^k`b�qe^k�qelpb�`liib`qba� fk�qeb�c^ii,� Fk�jlob�plrqebok�

o^kdbp*� mlo`rmfkbp�lc�^ii�^dbp�^ka� _lqe�pbubp�e^sb�_bbk�peltk�ql�rkabodl�

pbsbob�krqofqflk^i� pqobpp� fk� i^qb�tfkqbo�&Olwb*� /7679�Ptbfqwbo�^ka�?bodbo*� /770*�

/771'*� ^ka�^�pfjfi^o�pb^plk^i�abmibqflk�lc�krqofqflk^i� obpbosbp�t^p�pbbk� fk�lro�

pqrav,� Fq�fp�`ljjlkiv�hkltk�qe^q�fkqbpqfk^i� kbj^qlabp�^ob�r_fnrfqlrp�^ka�

^_rka^kq� fk� mlo`rmfkbp� &Aladb*� /7609� Olwb*� /767',� Fk� ^�pqrav�lc�Fkkr�wllildv*�

Fkkr� fkcloj^kqp�colj�Nr~_b`�^ipl�abp`of_ba�qeb�qtl�qvmbp�lc�fkqbpqfk^i� m^o^pfqbp�

qe^q�tb�clrka� fk� mlo`rmfkbp� &@i~jbkq*� /773',� Eltbsbo*� qeb�^ppl`f^qflk�_bqtbbk�

pb^plk�^ka� fkqbpqfk^i� kbj^qlab�^_rka^k`b�e^p�klq�_bbk� mobsflrpiv�obmloqba� fk�

mlo`rmfkbp,

Fq�t^p�clrka�qe^q�qefkkbo�mlo`rmfkbp�e^a� efdebo�ebm^qf`�`^ajfrj�

`lk`bkqo^qflkp,� Ifsbo�`^ajfrj� ibsbip�tbob� obmloqba� mbo�do^j�lc�qfpprb,� Qerp*�

^kv�`lkafqflk�qe^q�`lria� obpriq� fk� ^�ab`ob^pb� fk� pfwb�lc�qeb� ifsbo�&pr`e�^p� ilpp�lc�

krqofqflk^i�`lkafqflk'�tfqe�kl�`e^kdb� fk�qeb�^_plirqb�`lk`bkqo^qflk�lc�`^ajfrj�

tlria� obpriq�fk�^k� fk`ob^pba� obi^qfsb�`^ajfrj�`lk`bkqo^qflk�mbo�do^j�lc�qfpprb,

Fq�fp�mlppf_ib�qe^q�qefp�t^p�^�c^`qlo�fk�qeb�mlo`rmfkbp�bu^jfkba,

Lk�jriqfmib� obdobppflk�^k^ivpfp*�`lk`bkqo^qflk�lc�ebm^qf`�^ime^+E@E�t^p�

clrka�ql�_b�qeb�lkiv�pfdkfcf`^kq�mobaf`qlo�lc�fkqbpqfk^i� kbj^qlab�^_rka^k`b,� Clo�

qeb�mlo`rmfkbp�p^jmiba*� fk`ob^pfkd� ibsbip�lc�^ime^+E@E�tbob�^ppl`f^qba�tfqe�

fk`ob^pfkd�^_rka^k`b�lc�fkqbpqfk^i� kbj^qlabp,� Eltbsbo*� a^q^�clo�_lqe� ifsbo
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`lkq^jfk^kq�`lk`bkqo^qflkp�^ka� eb^iqe� m^o^jbqbop�tbob�`liib`qba�clo�lkiv� �̂

pr_pbq�lc�mlo`rmfkbp� &k;/4�clo�_lav�`lkafqflk�^ka�k;/3�clo�fkqbpqfk^i� m^o^pfqbp'*�

^ka�lkiv�pfu�mlo`rmfkbp�e^a�abqb`q^_ib� ibsbip�lc�qebpb�`lkq^jfk^kqp,� >iqelrde�

pq^qfpqf`^iiv�pfdkfcf`^kq*� qeb�^ppl`f^qflkp�clrka� _bqtbbk� ifsbo�`lkq^jfk^kq�

`lk`bkqo^qflkp�^ka� eb^iqe�m^o^jbqbop�^ob�_^pba�lk�^�pj^ii� krj_bo�lc�

mlo`rmfkbp�qe^q�j^v�klq�_b� obmobpbkq^qfsb�lc�qeb�mlmri^qflk�^p�^�telib,

I^odb�krj_bop�lc�kbj^qlabp�^ka� `bpqlabp�tbob�clrka� fk�qeb� fkqbpqfkbp�lc�

bsbov�mlo`rmfkb�bu^jfkba,� Fk�dbkbo^i*� obcbobk`bp�ql�qebpb�m^o^pfqbp� fk�

mlo`rmfkbp� fk� qeb� ifqbo^qrob�prddbpq�qe^q�qebv�^ob� ifhbiv� fkkl`rlrp� &Aladb*� /7609�

Olwb*� /767'*� mboe^mp�_b`^rpb�lc�qebfo�r_fnrfqlrp�k^qrob,� Eltbsbo*� Olwb� &/767'�

mlfkqp�lrq�qe^q�qeb�eb^iqe� fjm^`qp�lc�qebpb�m^o^pfqbp�lk�qebfo�elpqp�e^sb�klq�_bbk�

bs^ir^qba,� Fkkr� mblmib�m^oqf`fm^qfkd� fk�qeb�pqrav�tel�tbob�bumbofbk`ba�tfqe�

`ib^kfkd�mlo`rmfkbp�tbob�sbov�c^jfif^o�tfqe�qebpb� fkqbpqfk^i� m^o^pfqbp*�^ka�qelpb�

tel�`ljjbkqba�lk�qebj*�^qq^`eba� ifqqib� fjmloq^k`b�ql�qebj� obd^oafkd�qeb�eb^iqe�

lc�qeb�^kfj^ip,

Fk�aljbpqf`�molar`qflk�^kfj^ip�pr`e�^p�pebbm�^ka�`^qqib*� qeb� fjm^`q�lc�

pr_`ifkf`^i� fkcb`qflkp�_v�fkqbpqfk^i� ebijfkqe� m^o^pfqbp�lk�doltqe�^ka� molar`qflk�

e^sb�_bbk�tbii�bpq^_ifpeba� &Pvhbp*� /7569� O^alpqfqp�bq�^i,*� /772'*� ^ka� fkqbpqfk^i�

ebijfkqe� fkcb`qflkp�`^k�`^rpb�`eolkf`�^ka�ab_fifq^qfkd�afpb^pb� fk�erj^kp�^ka�

bumbofjbkq^i�^kfj^ip� &@^rpb�bq�^i,*�0..1',� M^o^pfqbp*� fk`irafkd� fkqbpqfk^i�

ebijfkqep*�l_q^fk�^ii�qeb�bkbodv�kbbaba�clo�doltqe*� obmolar`qflk�^ka�prosfs^i�

colj�qebfo�elpq�&T^hbifk*� /774',� C^`qlop�qe^q�j^v�fkcirbk`b�qeb�krj_bo�lc�

m^o^pfqbp� fk�^k� fkafsfar^i�^kfj^i� fk`irab�qeb�abdobb�lc�bumlprob�ql�fkcb`qfsb
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pq^dbp�lc�qeb�m^o^pfqb�^ka�qeb� fjjrklildf`^i� obpmlkpb�lc�qeb�elpq�&T^hbifk*�

/7749�D^rpb�bq�^i,*� 0..1',� Fk�qrok*� elpq� fjjrkb�obpmlkpb�`^k�s^ov�tfqe�

fkafsfar^i�dbkbqf`�s^of^qflk� &T^hbifk�^ka�>m^kfrp*� /775'*� ^p�tbii� ^p�tfqe�^db*�

eb^iqe�lo�afbq�afccbobk`bp� &T^hbifk*� /774',� Arb�ql�qeb�p`lmb�^ka� `lii^_lo^qfsb�

k^qrob�lc�qefp�pqrav*� pljb�mlqbkqf^iiv� fkcirbk`fkd�c^`qlop*� pr`e�^p�^db*� `lria� klq�

_b�^ppbppba,

Qeb� i^odb�krj_bop�lc�fkqbpqfk^i� ebijfkqe�m^o^pfqbp�clrka� fk�^ii� mlo`rmfkbp�

bu^jfkba� fkaf`^qb�qe^q�qebpb�^kfj^ip�^ob�^_ib�ql�crk`qflk�tfqe� obj^oh^_ib�

m^o^pfqb�_roabkp,� Fq�pbbjp�rkifhbiv�qe^q�qebpb�m^o^pfqbp�^ob�bkqfobiv�fkkl`rlrp�

dfsbk�qeb�bkbodv�obnrfobjbkqp�lc�pr`e�^� i^odb�m^o^pfqf`�_flj^pp,� Fk�qeb�tfkqbo�

^ka� pmofkd*�tebk�clla�^s^fi^_fifqv�fp�afjfkfpeba�^ka�bkbodv�abj^kap�^ob�efde*�

qebpb�m^o^pfqbp�`lria� e^sb�dob^qbo�fjm^`q�lk�qeb�krqofqflk^i�`lkafqflk�lc�qeb�

mlo`rmfkbp,� Fq� fp�nrfqb�`lk`bfs^_ib�qe^q�^�efde�krj_bo�lc�fkqbpqfk^i�kbj^qlabp�

`lria� kbd^qfsbiv�^ccb`q�qeb�krqofqflk^i� `lkafqflk�lc�qeb�mlo`rmfkb�elpqp,� Eltbsbo*�

_^pba�lk�qeb�pj^ii� krj_bo�lc�^kfj^ip�bu^jfkba� fk�qefp�pqrav*� ^�pfdkfcf`^kq�

^ppl`f^qflk� _bqtbbk� fkqbpqfk^i� kbj^qlab�krj_bop�^ka�c^q�obpbosbp�t^p�klq�

clrka*� ^iqelrde*�qebob�t^p�^�qobka�qlt^oap�dob^qbo�krj_bop�lc�fkqbpqfk^i�

kbj^qlab�m^o^pfqbp� fk�qefkkbo�mlo`rmfkbp,� Pb^plk�t^p�^�efdeiv�pfdkfcf`^kq�

mobaf`qlo�lc�_lav�`lkafqflk� fk�qeb�mlo`rmfkbp�pqrafba� ^ka�pb^plk�t^p�^ipl�clrka�

ql�_b�^�pfdkfcf`^kq�mobaf`qlo�lc�kbj^qlab�^_rka^k`b,� Qeb�pj^ii�p^jmib�pfwb�^ka�

qeb�pr_gb`qfsb�jb^prob�lc�_lav�`lkafqflk*� `lria� e^sb� obar`ba�qeb�^_fifqv�ql�abqb`q�

pfdkfcf`^kq�^ppl`f^qflkp�_bqtbbk� kbj^qlab�^_rka^k`b�^ka�_lav�`lkafqflk,
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>iqelrde� pljb�pq^qfpqf`^iiv�pfdkfcf`^kq�^ppl`f^qflkp�tbob�clrka� _bqtbbk�

`lkq^jfk^kq�ibsbip�^ka�eb^iqe�m^o^jbqbop*� fq�^mmb^op�rkifhbiv�qe^q�qebv�^ob�

_flildf`^iiv�obibs^kq�^p*�lsbo^ii*� qeb�qfpprb�`lk`bkqo^qflkp�lc�`lkq^jfk^kqp�tbob�

sbov�ilt,� Fk�^�pqrav�lc�^mm^obkqiv�eb^iqev�di^r`lrp�driip*�P^dborm�bq�^i,� &0...'�

clrka�^�mlpfqfsb�^ppl`f^qflk� _bqtbbk� fkqbpqfk^i� kbj^qlab� fkqbkpfqv�^ka�^�s^ofbqv�

lc�L@�mbpqf`fabp�^ka� OD?p,� Eltbsbo*� qeb�`lk`bkqo^qflkp�lc�lod^kl`eilofkbp� fk�

qeb�driip�tbob�rm�ql� /.*...�qfjbp�dob^qbo�qe^k�qeb� ibsbip�clrka� fk�qeb�mlo`rmfkbp,

0*0*-� =dcXajh^dch

>p�bumb`qba*�pmofkd�mlo`rmfkbp�tbob�qefkkbo�qe^k�qelpb�hfiiba� fk�qeb�c^ii*� ^ka�

^ii�mlo`rmfkbp�e^a� i^odb�krj_bop�lc�fkqbpqfk^i� kbj^qlab�m^o^pfqbp,� Fk�^aafqflk�ql�

_bfkd�qefkkbo*� pmofkd�mlo`rmfkbp�^ipl�e^a� ^�dob^qbo�^_rka^k`b�lc�fkqbpqfk^i�

kbj^qlabp,� Qeb�_flildf`^i� pfdkfcf`^k`b�lc�qeb�efde� fkqbpqfk^i� m^o^pfqb� il^ap�^ka�

lc�qeb�pb^plk^i�s^of^qflk� fk�kbj^qlab�^_rka^k`b� fp�rk`ib^o,� >iqelrde�pljb�

^ppl`f^qflkp�tbob�clrka� _bqtbbk�`lkq^jfk^kq�ibsbip�^ka� eb^iqe�m^o^jbqbop�

&_lav�`lkafqflk�^ka� fkqbpqfk^i� kbj^qlab�m^o^pfqbp'*� fq� fp�rkifhbiv�qe^q�qebpb�

^ppl`f^qflkp�^ob�_flildf`^iiv�pfdkfcf`^kq�^p�jbq^i�^ka�. . �`lkq^jfk^kqp�tbob�

dbkbo^iiv�kb^o�lo�_bilt�jfkfjrj�abqb`qflk� ifjfqp� fk� ifsbo�^ka�c^q�qfpprbp�clo� �̂

i^odb�m^oq�lc�qeb�mlo`rmfkb�mlmri^qflk�p^jmiba,

Mlo`rmfkbp�^ob�^k� fjmloq^kq�plro`b�lc�`lrkqov�clla�clo�Fkkr� mblmib� fk�

I^_o^alo,� >iqelrde�qefp�pqrav�albp�klq�afob`qiv�^aaobpp�qeb�nrbpqflk�lc�qeb�

prfq^_fifqv�lc�mlo`rmfkb�clo�erj^k�`lkprjmqflk� obi^qfsb�ql�qfpprb�`lkq^jfk^kq�

ibsbip*� qeb� obpriqp�j^v�_b�rpbcri� fk�^ppfpqfkd�qeb�m^oqf`fm^qfkd� Fkkr� `ljjrkfqfbp� fk�

j^hfkd�qefp�qvmb�lc�ofph�abqbojfk^qflk,
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@ROOFB*� O,*� ALAA*� J,*�ARP@EBKHL*�T,*� B>JBO*�G,*� BIHFK*�?,*� BS>KP*�J,*�
DORKAV*�P,*� EB?BOQ*�@,*�GLEKPQLKB*� O,*� HFAA*� H,*� HLBKFD*�?,*�
IL@HE>OQ*� I,*� J>OPE>II*� E,*� OBFJBO*� H ò� P>KABOPLK*� G,*� ^ka�PERQQ*� I,
/777,� Pm^qf^i�^ka� qbjmlo^i�qobkap�lc�`lkq^jfk^kqp� fk�@^k^af^k�>o`qf`�cobpet^qbo�
^ka�qboobpqof^i�b`lpvpqbjp8� �̂ obsfbt,� P`fbk`b�lc�qeb�Qlq^i�Bksfolkjbkq�01.8/23+�
0.5,

?O>WFI*� G,*�^ka� CBODRPLK*�P,� /767,� @^ajfrj�`lk`bkqo^qflkp� fk�
Kbtclrkai^ka�jllpb,�>i`bp�03830+35,

?RPE*�>,L,*� I>CCBOQV*� H,A,*� ILQW*� G,J,*� PELPQ>H*�>,T,� /775,�
M^o^pfqlildv�jbbqp�b`lildv�lk� fqp�ltk�qbojp8�J^odlifp�bq�^i,� obsfpfqba,� Glrok^i�lc�
M^o^pfqlildv�61&2'8353+361,

@>@>O� FF,� 0..1,�@lkq^jfk^kq� ibsbip*� qobkap�^ka�bccb`qp� fk�qeb�_flildf`^i�
bksfolkjbkq,� @^k^af^k�>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq,� Cfph*�>,Q,*�
El__p*� H,*� ^ka�Jrfo*� A,D,�Lqq^t^*� @^k^a^8� Abm^oqjbkq�lc�Fkaf^k�^ka� Kloqebok�
>cc^fop,� /53�mm,

@IzJBKQ�A,� /773,� I^�Wllildfb�abp�Jlkq^dk^fp,� M^ofp8� Bafqflkp�
Mbbqbop,347�mm,

@OôQB*�J,*�K>RIQ*�O,*�T>IPE*� M,*� ?BKBABQQF*�G,+I,*� IBCB?SOB*�J ò�
TB?BO*�G,+M,*� ^ka�D>DKLK*� G,� /767,�S^of^qflk� fk�`^ajfrj�`lkqbkq�lc�`^of_lr�
qfpprbp�colj�Kloqebok�Nr~_b`,� P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq�6.8/.1+//0,

AB�J>O@E*�?,D,B,*� AB�TFQ*�@,>,*� ^ka�JRFO*�A,D,� Mbopfpqbkq�Lod^kf`�
Mliirq^kqp,� /776,� >J>M�>ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�Lpil*�
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AFBQW*� O,*� M>@VK>*�G,*�^ka�QELJ>P*�A,G,� Eb^sv�Jbq^ip,� /776,�>J>M�
>ppbppjbkq�Obmloq9�>o`qf`�Mliirqflk� Fpprbp,�Lpil*� Klot^v8�>J>M8�151+302,

ALADB*�T,� Mlo`rmfkb,� /760,� Fk8� @e^mj^k�G*� Cbiae^jboD>*�bafqlop,�Tfia�
J^jj^ip�lc�Kloqe�>jbof`^,� ?^iqfjlob8�Qeb�Glekp�Elmhfkp�Rkfsbopfqv�Mobpp8� 133+�
44 *

ALELL*� F,� O,*� J>OQFK*�T,*� ^ka�PQOVEK*�E,� 0..1,�Sbqbofk^ov�
Bmfabjflildf`�Obpb^o`e,� @e^oilqqbqltk*� MBF8�>SD� Fk`,�5.4mm,

BIHFK*� ?,� ^ka�?BQEHB*� O,T,� /773,� Bksfolkjbkq^i�`lkq^jfk^kqp� fk�
`^of_lr� fk�qeb�Kloqetbpq�qboofqlofbp*�@^k^a^,� P`fbk`b�lc�qeb�Qlq^i�
Bksfolkjbkqp�4.+/8� 1.5+10/,

D>J?BOD*�J,�^ka�P@EBRE>JJBO*�>,J,� /772,�@^ajfrj� fk�`^of_lr�^ka�
jrphlubk�colj�qeb�@^k^af^k�Vrhlk�^ka� Kloqetbpq�Qboofqlofbp,� P`fbk`b�lc�qeb�
Qlq^i�Bksfolkjbkq9� /218�00/+012,

D>RPB*�T,*� RO?>K�GO,*� G,�^ka�PQ>AB@HBO*�J,�0..1,�Qeb� fjjrkb�
obpmlkpb�ql�m^o^pfqf`�ebijfkqep8� fkpfdeqp�colj�jrofkb�jlabip,� Qobkap� fk�
Fjjrklildv9� 028�047+055,

HRWVH*�W,�W,�>,*� ?RODBPP*� K,*� PQLT*�G,� M,*� ^ka� CLU*�D,�0..1,
?flildf`^i� bccb`qp�lc�j^ofkb�M@?�`lkq^jfk^qflk�lk� _i^`h�drfiibjlq�kbpqifkdp�^q�
P^dibh*� I^_o^alo8� Ifsbo�_flj^ohbop,� B`lqluf`lildv�/08/61+/75,

I>KDILFP*�@,� ^ka� I>KDFP*� O,� /773,� Mobpbk`b�lc�^fo_lokb�`lkq^jfk^kqp�
fk�qeb�tfiaifcb�lc�kloqebok�Nrb_b`,�P`fbk`b�lc�qeb�Qlq^i� Bksfolkjbkq9� /4.-/4/8�
17/+2.0,

I>OFPLK*� G,O,*� IFHBKP*�D,B,*� CFQWM>QOF@H*� G,T,�^ka�@OL@H*�G,D,
0...,� @^ajfrj�qluf`fqv�^jlkd�tfiaifcb� fk�qeb�@lilo^al�Ol`hv�Jlrkq^fkp,� K^qrob9�
2.48� /6/+/61,

JRFO*� A,� D,*� ?O>RKB*� ?,*� ABJ>O@E*� ?,*� KLOPQOLJ*� O,� G,*�
T>DBJ>KK*�O,*�D>J?BOD*�J,*� MLLIB*� H,*�>AAFPLK*�O,*� ?OFDEQ*�A,*�
ALAA*�J,*� ARP@EBKHL*�T,*� B>JBO*�G,*� BS>KP*� J,*� BIHFK*� ?,*�DORKAV*�P,*�
E>ODO>SB*� ?,�Q,*� EB?BOQ*�@,*�GLEKPQLKB*�O,*� HFAA*� H,*� HLBKFD*� ?,*�
IL@HE>OQ*� I,*� M>VKB*�G,� C,*� MBAAIB*� G,,�^ka�OBFJBO*� H,� /775,� B`lpvpqbj�
rmq^hb�^ka�bccb`qp,� Fk8�Gbkplk*�G,*�>a^ob*� H,*� ^ka�Peb^obo*� O,*� bap,� @^k^af^k�
>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq,� Lqq^t^8� Fkaf^k�^ka� Kloqebok�>cc^fop�
@^k^a^,� /7/+072,

JRFO*� A,�D,*� ?O>RKB*�?,*�ABJ>O@E*�?,*�KLOPQOLJ*�O,� G,*�
T>DBJ>KK*�O,*� IL@HE>OQ*� I,*� E>ODO>SB*� ?,�Q,*� ?OFDEQ*� A,*�>AAFPLK*
O,*� M>VKB*� G,� C,*� ^ka�OBFJBO*� H,� /777,� Pm^qf^i�^ka�qbjmlo^i�qobkap�^ka�bccb`qp
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lc�`lkq^jfk^kqp� fk�qeb�@^k^af^k�>o`qf`�j^ofkb�b`lpvpqbj8�^� obsfbt,� P`fbk`b�lc�
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mm,
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PLKKB+E>KPBK*�@,*� AFBQW*� O,*� IBFCPPLK*�M,� P,*� EVIAPQORM*� I,*� ^ka�
OFDBQ*� C,� C,� 0...,�@^ajfrj�qluf`fqv�ql� ofkdba�pb^ip� hCV\QO�VW`]WRO#&�>k�
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bksfolkjbkq^i� `lkq^jfk^kqp� fk�>o`qf`�@^k^a^8� ^� obsfbt,�P`fbk`b�lc�qeb�Qlq^i�
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1*�B?;FNB� J;L;G?N?LM�I@�=;H;>;�A??M?� CH�L?F;NCIH�NI�NCMMO?�

=IH=?HNL;NCIHM�I@�?HPCLIHG?HN;F�=IHN;GCH;HNM

1*-� CcigdYjXi^dc

Qeb�@^k^a^�dllpb� fp�^�jfdo^qlov�t^qboclti�pmb`fbp�clrka� qeolrdelrq�Kloqe�

>jbof`^� &Jlt_o^v�bq�^�,*� 0..0',� Qeb�_obbafkd�^ob^�clo�qeb�Kloqe�>qi^kqf`�

Mlmri^qflk� &K>M'� fk`irabp�I^_o^alo�&@TP*�0...9�Jlt_o^v�bq�^i,*� 0..0'�tebob� fq�

fp�^k� fjmloq^kq�pmb`fbp�clo�pr_pfpqbk`b�erkqfkd�_v� Fkkr� fk�_lqe�pmofkd�^ka�c^ii�

pb^plkp,� Qeb�K>M�lc�@^k^a^�dbbpb�lsbotfkqbop�lk�qeb�b^pqbok�pb^_l^oa�lc�qeb�

Rkfqba�Pq^qbp� &Jlt_o^v�bq�^i,*�0..0'�tebob*� ifhb�lqebo�pmb`fbp�qe^q�rpb�qeb�

>qi^kqf`�civt^v�clo�jfdo^qflk*� qebpb�_foap�^ob�jlob� ifhbiv�ql� _b�bumlpba�ql�pbsbo^i�

mbopfpqbkq�bksfolkjbkq^i� `lkq^jfk^kqp,� >dof`riqro^i�do^fkp�^ob� fjmloq^kq�fk�qeb�

tfkqbo�afbq�lc�@^k^a^�dbbpb�tefib� ib^sbp*�pqbjp�^ka�_boofbp�colj� �̂s^ofbqv�lc�

^nr^qf`�^ka�qboobpqof^i� mi^kqp�^ob�`lkprjba�arofkd�qeb�_obbafkd�pb^plk� &?biiolpb*�

/7569�Jlt_o^v�bq�^i,*�0..0'

Fk� kloqebok�b`lpvpqbjp*�mbopfpqbkq�bksfolkjbkq^i� `lkq^jfk^kqp*� pr`e�^p�

jbq^ip*�lod^kl`eilofkb�mbpqf`fabp*� M@?p*� M@AA-M@ACp�^ka� o^aflkr`ifabp*� e^sb�

_bbk�qeb�cl`rp�lc�ob`bkq�obpb^o`e�moldo^jp� fk�@^k^a^�^ka�tloiatfab� &@>@>O*�

/7759�>J>M*� /776',� >iqelrde�j^kv�mbopfpqbkq�lod^kl`eilofkbp*� pr`e�^p�M@?p�

^ka�AAQ*�tbob�pbsbobiv�obpqof`qba�lo�_^kkba� fk�Kloqe�>jbof`^� fk�qeb� /75.p*�

bibs^qba�qfpprb�`lk`bkqo^qflkp�lc�pljb�lc�qebpb�`ljmlrkap�e^sb�_bbk�clrka*�

bsbk� fk� ob`bkq�vb^op,� L_pbosba� ibsbip� fk� kloqebok�@^k^a^�^ob�^�`lk`bok�ql�qeb�

eb^iqe�lc�^kfj^ip�^ka�mblmib�tel�`lkprjb�qebj� &@>@>O*� /775',
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Fk� Kloqe�>jbof`^*�t^qboclti� erkqba� fk�b^pqbok� obdflkp�e^sb�_bbk�peltk�ql�

e^sb�efdebo�qfpprb�`lk`bkqo^qflkp�lc�jbq^i� ^ka�lod^kl`eilofkb�`lkq^jfk^kqp�qe^k�

fk� jlob�tbpqbok� obdflkp�&Clibv*� /7709� ?o^rkb�bq�^i,*� /777',� >iqelrde�pqrafbp�

e^sb�al`rjbkqba�qfpprb�lod^kl`eilofkb�^ka�jbq^i� obpfarb� ibsbip� fk�@^k^a^�

dbbpb�^ka�lqebo�^sf^k�pmb`fbp� fk�>o`qf`�^ka� pr_^o`qf`�@^k^a^*� qebob�e^sb�_bbk�

obi^qfsbiv�cbt�pqrafbp�qe^q�e^sb�bu^jfkba� mlppf_ib� ifkhp�lc�qebpb�`lkq^jfk^kqp�ql�

_flildf`^i� bccb`qp� &Jrfo�bq�^i,*� /777',� Ifqqib�^qqbkqflk� e^p�_bbk�cl`rpba�lk�

bksfolkjbkq^i�`lkq^jfk^kqp� fk�t^qboclti� fk� I^_o^alo,

Qefp�pqrav�t^p�`^oofba�lrq� fk�`lii^_lo^qflk�tfqe�qeb� Fkkr�K^qflk� fk�loabo�ql�

bs^ir^qb�qeb�eb^iqe�lc�fjmloq^kq�pmb`fbp�erkqba� _v�I^_o^alo�Fkkr*� fk`irafkd�

@^k^a^�dbbpb*� fk� obi^qflk�ql�qfpprb�`lkq^jfk^kq�`lk`bkqo^qflkp,� Pmb`fcf`^iiv*� qeb�

l_gb`qfsbp�tbob8

/+�ql�^ppbpp�qeb�eb^iqe�lc�@^k^a^�dbbpb�hfiiba�arofkd�qeb� obdri^o�pb^plk^i� erkq�

_v�abqbojfkfkd�_lav�`lkafqflk�^ka� fkqbpqfk^i� ebijfkqe� m^o^pfqb�_roabkp�^ka�

bu^jfkfkd� pbib`qba�qfpprbp�clo�dolpp�^ka�jf`olp`lmf`�m^qelildf`^i�^_kloj^ifqfbp9

0�+ �ql�abqbojfkb�qeb�qfpprb�`lk`bkqo^qflkp�lc�^�tfab� o^kdb�lc�lod^kl`eilofkb�^ka�

jbq^i� `lkq^jfk^kqp� fk�qeb�dbbpb9� ^ka

1�+�ql�bu^jfkb�qeb� obi^qflkpefm�_bqtbbk� fjmloq^kq�eb^iqe� m^o^jbqbop�^ka�qfpprb�

`lkq^jfk^kq�ibsbip� fk�qeb�dbbpb�qeolrde�jriqfmib�obdobppflk�^k^ivpbp,

1*.� GViZg^Vah�VcY�bZi]dYh

1*.*-� AZZhZ� adXVi^dch�VcY�hVbeaZ�XdaaZXi^dc

Fk�loabo�ql�j^hb�prob�qe^q�qeb� obpriqp�tbob� obmobpbkq^qfsb�lc�qeb�qvmbp�lc�

^kfj^ip�qe^q�j^hb�rm�qeb� Fkkr� e^osbpq*� qeb�p^jmib�mlmri^qflk�`lkpfpqba�lc�cloqv+
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qeobb�@^k^a^�dbbpb�qe^q�tbob�hfiiba�tfqe�pelqdrkp�arofkd�qeb� obdri^o�pb^plk^i�

erkq�_v� obpfabkqp�lc�qeb�I^_o^alo�Fkkr� `ljjrkfqfbp�lc�Pebpe^qpefq�^ka�

Rqpefj^ppfq�&A^sfp� Fkibq',� Qeb�dbbpb�tbob� hfiiba� fk�plrqe+`bkqo^i� ^ka� `l^pq^i+�

kloqebok�I^_o^alo�&^mmolufj^qbiv�4.Ü�T�ql�45Ü�T�^ka�31Ü�K�ql�34Ü� K'� &Cfdrob

/,/*� m^db�1',� P^jmibp�tbob�`liib`qba�colj�dbbpb�hfiiba� _bqtbbk�J^v�/0+0.* �

0../� &pmofkd*� k;07'�^ka� Pbmqbj_bo�4�+�/5*� 0../� &c^ii*� k;/2',

>ii�jbqelap�clo�`liib`qflk*� e^kaifkd*� mol`bppfkd�^ka�afpmlp^i�lc�p^jmibp�

tbob�^dobba�rmlk� _v�qeb� Fkkr�K^qflk� `l+obpb^o`ebop*� `ljjrkfqv�biabop*� erkqbop�

^ka� qebfo�c^jfiv�jbj_bop*�^ka�qeb� obpb^o`ebop�colj�qeb�>SD,� Fk�loabo�ql� obq^fk�

pqolkd� `ljjrkfqv�^``bmq^k`b�lc�qeb� obpb^o`e�^ka� fqp�cfkafkdp*� ^�efde�abdobb�lc�

fjmloq^k`b�t^p�mi^`ba�lk�j^fkq^fkfkd�qeb�qo^afqflkp�proolrkafkd�qeb�erkq�^ka�

bkprofkd�qe^q�qeb�dbbpb�tbob�pqfii�`lkpfaboba�ql�_b�prfq^_ib�clo�`lkprjmqflk�^ka�

`ljjrkfqv�afpqof_rqflk�^cqbo�p^jmifkd,

Lk`b�hfiiba*� qeb�dbbpb�tbob�_olrdeq�ql�mboj^kbkq�lo�qbjmlo^ov�`^jmp� fk�

qeb�erkqfkd�^ob^�lo�afob`qiv�_^`h�ql�qeb�`ljjrkfqv�ql�_b�`ib^kba,� B^`e�dllpb�

t^p�`ib^kba�tfqefk�50�elrop�lc�_bfkd� hfiiba� _v�objlsfkd�qeb� fkqbpqfkbp�qeolrde�^k�

fk`fpflk�j^ab�`o^kf^i�ql�qeb�sbkq*�^ka� p^jmibp�tbob�q^hbk�^p�abp`of_ba�_bilt,

Arofkd�`ib^kfkd�lc�qeb�`^o`^pp*� ^kv�sfpf_ib�^_kloj^ifqfbp�tbob�klqba�^ka�

`ljjbkqp�colj�qeb�erkqbo�lo�mboplk�`ib^kfkd�qeb�dllpb�tbob� ob`loaba,� Fk�jlpq�

`^pbp*� obpb^o`ebop�tbob�mobpbkq�tebk�qeb�dbbpb�tbob�_bfkd�`ib^kba,� Fk�pljb�

fkpq^k`bp�&k;/3'�tebob� ildfpqf`^i� mol_ibjp�jb^kq�qe^q�obpb^o`ebop�`lria� klq�

^``ljm^kv�erkqbop*� m^oqf`ri^oiv�tfqe�qeb�c^ii�dbbpb*�qeb� fkq^`q�dbbpb�tbob
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bu^jfkba�^ka�p^jmibp�tbob�q^hbk�_v�qeb�erkqbop�^ilkb,� Lk`b�`ib^kba*�dbbpb�

tbob�bfqebo�b^qbk�lk�pfqb�lo�_olrdeq�_^`h�ql�qeb�`ljjrkfqfbp�clo�afpqof_rqflk,

Lk�pfqb*� dolpp�bu^jfk^qflk�lc�qeb�dbbpb�t^p�ifjfqba�ql�qeb�buqboflo�lc�qeb�

`^o`^pp�^ka�qeb�^_aljfk^i�`lkqbkqp� &fkqbpqfkbp*� ^ka� rpr^iiv*� _rq�klq�^it^vp*� ifsbo*�

dfww^oa*� ^ka�qbpqbp�lo�ls^ov�^ka�lsfar`q',� Qeb�^_aljfk^i�`lkqbkqp�tbob�

`liib`qba�colj�b^`e�dllpb*�to^mmba� fk�^irjfkrj�clfi� &klq�ofkpba� fk�ebu^kb'*�

mi^`ba� fk�^�mi^pqf`�_^d� ^ka�colwbk� fjjbaf^qbiv�lo�mi^`ba�lk� pklt�lo�f`b�clo�rm�ql�

50�elrop�rkqfi�qebv�`lria� _b�colwbk�^q�+0.Ü@,� >ii� p^jmibp�tbob�qo^kpmloqba�ql�qeb�

>�S@�clo�i^_lo^qlov�bu^jfk^qflk,

>q�qeb�>SD*� qeb�qfpprbp�^ka�lod^kp�tbob�qe^tba�^ka�bu^jfkba� fk�jlob�

abq^fi�clo�dolpp�^_kloj^ifqfbp,� Jbpbkqbof`�c^q�^ka� ifsbop�tbob�`liib`qba�clo�

lod^kl`eilofkb�^k^ivpfp�^ka�tbob�j^kfmri^qba� rpfkd�pq^fkibpp�pqbbi� fkpqorjbkqp�

ofkpba�qeobb�qfjbp� fk� ebu^kb*� ob+to^mmba� fk�^irjfkrj�clfi� ofkpba�qeobb�qfjbp� fk�

ebu^kb*� ^ka� ob+colwbk�^q�+0.Ü@,� >�mloqflk�lc�b^`e� ifsbo�&^q�ib^pq�/.�d'�t^p�

pr_jfqqba�clo�jbq^i�^k^ivpfp�^q�>SD,� Dolppiv�^_kloj^i�qfpprbp�tbob�p^jmiba�clo�

pq^ka^oa�jf`olp`lmf`�bu^jfk^qflk*� fk`irafkd�pbsbo^i�pb`qflkp�lc�`il^`^�^ka�qtl�

pb`qflkp�lc�ifsbo,

?lav�`lkafqflk�t^p�bs^ir^qba�pr_gb`qfsbiv�_v�qeb�^jlrkq�lc�^afmlpb�qfpprb�

mobpbkq� fk�qeb�jbpbkqbov,� >p�qeb�jbpbkqbof`�c^q�t^p�afppb`qba�colj�qeb�

fkqbpqfkbp*� ^�_lav�`lkafqflk� p`lob�&?DP'�lk�^�p`^ib�lc�.�ql�3�t^p�^ppfdkba8�.�+�kl�

c^q�mobpbkq9� /� +�pifdeq�lo�nrbpqflk^_ib�c^q�mobpbkq9�0�+�c^q�mobpbkq�_rq�klq�

`lkpmf`rlrpiv�pl9�1�+�`lkpmf`rlrp�c^q9�2�+�^_rka^kq�c^q9� 3�+�buqobjb�c^q,
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Clo�m^o^pfqb� ob`lsbov*� qeb�`b`^�tbob�`rq�^q�qebfo�^qq^`ejbkq�ql�qeb� fibrj�

^ka�b^`e� mloqflk� &`b`^�^ka� pj^ii� fkqbpqfkb'�t^p�mi^`ba� fk�pbm^o^qb�mi^pqf`�

_r`hbqp,� B^`e� mloqflk�t^p�lmbkba� ilkdfqrafk^iiv�tfqe� p`fpplop�^ka�qeb�jr`lp^�

t^p�_irkqiv�p`o^mba�_bqtbbk�qerj_�^ka�clobcfkdbo�^ka� ofkpba� fkql�qeb�_r`hbq,�

Lk`b�qelolrdeiv�ofkpba*� qeb�mloqflk�lc�`b`rj�lo�pj^ii� fkqbpqfkb�t^p�afp`^oaba,�

@b`^i� `lkqbkqp�tbob�pfcqba�qeolrde� �̂ /.4� mj�pfbsb,� Pj^ii� fkqbpqfk^i�`lkqbkqp�

tbob�qo^kpcbooba�ql�^� /� I�di^pp�_b^hbo*�t^qbo�t^p�^aaba�ql�^�cfk^i�slirjb�lc�3..�

ji*� ^ka�qeb�_b^hbo�t^p�mi^`ba�lk� �̂ pqfo�mi^qb�ql�qelolrdeiv�jfu�qeb�`lkqbkqp�clo�^q�

ib^pq�0�jfkrqbp,� Fjjbaf^qbiv�^cqbo�pqfoofkd*� ^� /.#�^ifnrlq�t^p�q^hbk*� rpfkd�^�3.�

ji� _b^hbo*�pfcqba�qeolrde� �̂ /.4� mj�pfbsb�^ka�mi^`ba� fk�^�t^qbo+qfdeq�mi^pqf`�

`lkq^fkbo�clo�pqlo^db,� >cqbo�ofkpfkd�qeb�pfbsb�tfqe�`lmflrp�^jlrkqp�lc�t^qbo*� �̂

pb`lka� /.#�^ifnrlq�t^p�q^hbk� fk�qeb�p^jb�j^kkbo�^p�qeb�cfopq,� @b`^i�`lkqbkqp�

^ka�qeb�qtl�^ifnrlqp�lc�fkqbpqfk^i�`lkqbkqp�tbob�mobpbosba�clo�i^qbo�bu^jfk^qflk�

_v�^aafkd�^�jb^proba�slirjb�lc�15#�cloj^iabevab�clo�^�cfk^i�`lk`bkqo^qflk�lc�

/.#�cloj^ifk,

Lkb� /.#�^ifnrlq�lc�fkqbpqfk^i�`lkqbkqp�^ka�qeb�bkqfob�slirjb�lc�`b`^i�

`lkqbkqp�tbob�bu^jfkba� rkabo�^�afppb`qfkd�jf`olp`lmb�^q� /0�mltbo�clo�

kbj^qlabp*� qobj^qlabp�^ka� `bpqlabp,� >ii� ebijfkqe� m^o^pfqbp�clrka�tbob�

`lrkqba�^ka� ob`lsboba�clo�fabkqfcf`^qflk*� _v�pfqb,� Obpriqp�l_q^fkba�tbob�rpba�ql�

bpqfj^qb�qeb�^_rka^k`b�lc�fkqbpqfk^i� ebijfkqe� m^o^pfqbp�lc�b^`e�dllpb,

1*.*.� ;cVanh^h�d[�i^hhjZ�XdciVb^cVcih

Pbb�pb`qflk�1,0,0�clo�pmb`fcf`�^k^ivqf`^i�jbqelalildfbp,

-03

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



Qeobb�lc�qeb�cloqv+qeobb�dbbpb�tbob�bu`iraba�colj�`lkq^jfk^kq�^k^ivpbp�clo�

_radbq^ov�ob^plkp,� Qeb�bu`iraba�dbbpb�tbob�cbiq�ql� _b�qvmf`^i�lc�qelpb�p^jmiba�

&hfiiba� fk�qeb�pmofkd�^ka�?@P�lc�1'�^ka�tbob�colj�erkqbop�tel�pr_jfqqba�jriqfmib�

dbbpb,� Clo�qeb� obj^fkfkd�2.�dbbpb*� 16�e^a� ifsbo�qfpprb�`liib`qba,� P^jmibp�lc�

ifsbo�tbob�^k^ivpba�^q�qeb�>S@�Af^dklpqf`�Qluf`lildv�I^_lo^qlov�clo�`^ajfrj*�

ib^a�^ka�pbibkfrj*�^ka�^q�Mefifm�>k^ivqf`^i�Pbosf`bp�&E^ifc^u*� Kls^�P`lqf^*�

@^k^a^'�clo�qlq^i�jbo`rov,� Jbpbkqbof`�c^q�p^jmibp�^ka� ifsbo�p^jmibp�colj�qeb�2.�

dbbpb�tbob�^k^ivpba�clo�lod^kl`eilofkb�mbpqf`fabp�^ka� M@?p�^q�qeb�

Bksfolkjbkq^i�Nr^ifqv�I^_lo^qlov�&Bksfolkjbkq�@^k^a^*� Jlk`qlk*�Kbt�

?orkptf`h*�@^k^a^',� Ifsbo�qfpprb�t^p�`elpbk�clo�^k^ivpfp�_b`^rpb�jbq^ip�qbka�

ql�^``rjri^qb� fk� _lqe� ifsbo�^ka� hfakbv�&P`ebre^jjbo*� /765'�^ka�lc�qeb�qtl�

lod^kp*� ifsbo�qfpprb�t^p�jlob�ob^afiv�p^jmiba�colj�dbbpb�qe^q�tbob�hfiiba�^ka�

`ib^kba� fk�^�qo^afqflk^i�j^kkbo,� Jlabo^qb� ibsbip�lc�jbo`rov*� pbibkfrj�^ka�

`^ajfrj� fk� ifsbo�e^sb�_bbk� obmloqba� fk�pljb�pmb`fbp�lc�cobb+o^kdfkd�t^qboclti�

&?o^rkb�bq�^i,*� /7779�T^vi^ka�bq�^i,*�0../',

Arb�ql�`lpq�obpqof`qflkp*� ^� obmobpbkq^qfsb�pr_p^jmib�lc�jbpbkqbof`�c^q�

p^jmibp�&k;0/�'�t^p�^k^ivpba�clo�M@AA*� M@AC�^ka� `lM@?p� &`lmi^k^o�lo�klk+

loqel�pr_pqfqrqba� M@?p'� &ebob^cqbo�obcbooba�ql�^p�aflufk+qbpqba�dbbpb'�^q�>uvp�

>k^ivqf`^i�Pbosf`bp�Iqa,� &Pfakbv*� ?ofqfpe�@lirj_f^*� @^k^a^',� Qeb�pbib`qflk�lc�qeb�

pr_p^jmib�lc�aflufk+qbpqba�dbbpb�t^p�_^pba� fk� m^oq�lk�pb^plk�^p�tbii�^p�qeb�

^s^fi^_fifqv�lc�c^q�qfpprb,� Lc�qeb�2.�dbbpb�pbib`qba�clo�L@�^ka�jbq^i�`lkq^jfk^kq�

^k^ivpfp*� /0�e^a� fkprccf`fbkq�c^q�qfpprb�`liib`qba�clo�qeb�^aafqflk^i�aflufk�^k^ivpfp,�

Lc�qeb�06� obj^fkfkd�dbbpb*� fk�loabo�ql�^`efbsb�^� obmobpbkq^qfsb�p^jmib�lc�_lqe
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pb^plkp*�^ii� kfkb� obj^fkfkd�c^fi�dbbpb�tbob�pbib`qba�^ka� /0�lc�qeb� /7� obj^fkfkd�

pmofkd�dbbpb�tbob� o^kaljiv�`elpbk,� Qeb�0*1*5*6+Q@AA�Qluf`�Bnrfs^ibk`fbp�

&Q@AA+QBNp� fk�c^q'�clo�M@AA*� M@AC�^ka�`lM@?�a^q^�tbob� obmloqba�rpfkd�

Tloia�Eb^iqe�Lod^kfw^qflk�qluf`�bnrfs^ibk`v�c^`qlop� &TEL�QBCp'�clo�_foap� &s^k�

abk�?bod�bq�^i,*� /776',

1*.*/� MiVi^hi^XVa�VcVanh^h

1*.*/*-� >ViV�bVcV\ZbZci�VcY�YZhXg^ei^kZ�hiVi^hi^Xh�d[�]ZVai]� eVgVbZiZgh�

VcY�XdciVb^cVcih

Qeb�cliiltfkd�m^o^pfqlildf`^i� m^o^jbqbop�tbob�abqbojfkba8� mobs^ibk`b�

&krj_bo�lc�dbbpb� fkcb`qba�tfqe�^�m^oqf`ri^o�m^o^pfqb-krj_bo�lc�dbbpb�bu^jfkba'*�

^_rka^k`b� &krj_bo�lc�^� m^oqf`ri^o�m^o^pfqb�`lrkqba� fk�b^`e�dllpb'*�jb^k�

^_rka^k`b� &qlq^i� krj_bo�lc�^� m^oqf`ri^o�m^o^pfqb�`lrkqba-krj_bo�lc�dbbpb�

bu^jfkba'�^ka�jb^k� fkqbkpfqv�&qlq^i� krj_bo�lc�^�m^oqf`ri^o�m^o^pfqb�

`lrkqba-krj_bo�lc�fkcb`qba�dbbpb'�&ebob^cqbo�obcbooba� ql�^p� fkqbkpfqv'�lc�fkcb`qflk*�

cliiltfkd�?rpe�bq�^i,� &/775',� Qebpb�jb^probp�lc�m^o^pfqb� fkcb`qflk�tbob�

abqbojfkba�clo�kbj^qlabp*� qlq^i�qobj^qlabp� &prj�lc�^ii�qobj^qlab�pmb`fbp'*�

qobj^qlab�c^jfifbp�lo�fkafsfar^i� pmb`fbp�tfqe�^q�ib^pq�0.#�mobs^ibk`b�^ka�qlq^i�

ebijfkqep� &prj�lc�kbj^qlabp�^ka�qlq^i� qobj^qlabp',� @bpqlab�krj_bop�tbob�

`lkpfaboba�rkobif^_ib�arb�ql�s^ovfkd� ibsbip�lc�mlpq�jloqbj�^rqlivpfp�ql�tef`e�

qebpb�m^o^pfqbp�^ob�m^oqf`ri^oiv�pbkpfqfsb*� qebobclob*� lkiv�qeb�mobs^ibk`b�&_^pba�

lk�qeb�mobpbk`b�lc�pbdjbkqp'�t^p�abqbojfkba,

Clo�qeb�dolrm�lc�aflufk+qbpqba�dbbpb*� ?@P�t^p�af`elqljfwba,� >ii�dbbpb� fk�

qe^q�dolrm�e^a�^�?@P�lc�1�lo�2*�tfqe�bu`bmqflk�lc�qtl�dbbpb�tfqe�^�?@P�lc�3,
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Qerp*�aflufk+qbpqba�dbbpb�tfqe�?@P�lc�2�^ka�3�tbob�dolrmba� qldbqebo�clo�

pq^qfpqf`^i� ^k^ivpbp,

@lkq^jfk^kq�s^irbp� ibpp�qe^k�jfkfjrj�abqb`qflk� ifjfqp� &jai'�tbob� obmi^`ba�

tfqe�#�lc�qeb�jai,� Clo�prjAAQ*� prjM@?�^ka� prj@EI*� _b`^rpb�qebv�tbob�qeb�

prjj^qflk�lc�qebfo�fkafsfar^i�`ljmlkbkqp*� b^`e� e^sfkd� fqp�ltk�jfkfjrj�

abqb`qflk� ifjfq*�qeb�jb^k�jfkfjrj�abqb`qflk� ifjfq�lc�qeb�`ljmlkbkqp�lc�b^`e� prj�

t^p�rpba�^p�qeb�jai�clo�b^`e� prj,� ?b`^rpb�qeb�jai�clo�M@AA*� M@AC�^ka�

`lM@?p�tbob�sbov� ilt*�s^irbp�qe^q�tbob� ibpp�qe^k�qeb�jai�tbob�`lkpfaboba�ql�_b�

fkpfdkfcf`^kq�^ka�tbob�klq�fk`iraba� fk�qeb�Q@AA+QBN�`^i`ri^qflkp,

Clo�abp`ofmqfsb�pq^qfpqf`p*� prjAAQ�fk`iraba�^ii� l*m�+�^ka�m*m�+�jbq^_lifqbp�lc�

AAQ*� fk`irafkd�m*m+AAB� &qeb�jlpq�mobs^ibkq�jbq^_lifqb',� Clo�rkfs^of^qb�

^k^ivpbp*�m*m+AAB�t^p�^k^ivpba� pbm^o^qbiv�colj�qeb�lqebo�jbq^_lifqbp�lc�AAQ�

fk�loabo�ql�^ppbpp�tef`e�jbq^_lifqbp� &m*m+AAB�lo�qeb�prj�lc�qeb�lqebo�AAQ�

jbq^_lifqbp'�tbob�^ppl`f^qba�tfqe�qeb�eb^iqe�m^o^jbqbop,� Pfjfi^oiv*�clo�

abp`ofmqfsb�pq^qfpqf`p*� prj@EI� fk`iraba�^ii� `eiloa^kbp�^ka�jbq^_lifqbp*� fk`irafkd�

EB� &qeb�jlpq�mobs^ibkq�`ljmlkbkq',� Eltbsbo*� clo�rkfs^of^qb�^k^ivpbp� &clo�c^q�

qfpprb�lkiv'*� EB�t^p�^ppbppba� pbm^o^qbiv�^ka�t^p�bu`iraba�colj�qeb�prj�@EI,

Dbljbqof`�&clo�klk+kloj^iiv�afpqof_rqba�s^of^_ibp'�lo�^ofqejbqf`�&clo�kloj^iiv�

afpqof_rqba�s^of^_ibp'�jb^kp�^ka�73#�`lkcfabk`b� fkqbos^ip�tbob�rpba�clo�

abp`ofmqfsb�pq^qfpqf`p,

Mb^oplk%p� &clo�kloj^iiv�afpqof_rqba�s^of^_ibp'�^ka�Pmb^oj^kñp� &clo�klk+�

kloj^iiv�afpqof_rqba�s^of^_ibp'�`loobi^qflk�`lbccf`fbkqp�tbob�abqbojfkba�^jlkd
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qeb�`lkq^jfk^kqp�jb^proba� fk�loabo�ql� fabkqfcv�pfdkfcf`^kq�`loobi^qflkp�_bqtbbk�

fkafsfar^i�`lkq^jfk^kqp,

1*.� /*.�;cVani^XVa�hiVi^hi^Xh�[dg�VhhdX^Vi^dch�WZilZZc�]ZVai]�eVgVbZiZgh�VcY�

XdciVb^cVcih+Xdc[djcYZgh

Lkiv�?@P�^ka� jb^probp�lc�fkqbpqfk^i�ebijfkqe� m^o^pfqb� fkcb`qflk�

&^_rka^k`b�^ka� mobs^ibk`b'�tbob�rpba�^p�eb^iqe�m^o^jbqbop�clo�obdobppflk�

^k^ivpbp�_b`^rpb�m^o^pfqb� fkqbkpfqv�ibsbip�lkiv�rqfifwb�a^q^�colj� fkcb`qba�dbbpb�

^ka�dolpp�^ka�jf`olp`lmf`� ibpflkp�tbob� o^ob� ifjfqfkd�qeb�mltbo�ql�cfka�pfdkfcf`^kq�

ofph�c^`qlop,

Clo�qtl�dbbpb*� qebob�t^p�lkiv�^� ifsbo�pmb`fjbk*� ^ka� clo�qtl�lqebo�dbbpb*�

qebob�t^p�lkiv�^�c^q�pmb`fjbk*� qerp*�^k� fjmrq^qflk�pqo^qbdv�clo�`lkq^jfk^kq�

obpriqp�^jlkd� ifsbo�^ka�c^q�p^jmibp�t^p�bjmilvba� fk�loabo�ql�jfkfjfwb�qeb�bccb`q�

lc�qebpb�jfppfkd�a^q^�lk�qeb�mltbo�ql�abqb`q�^ppl`f^qflkp�clo�pr_pbnrbkq�

obdobppflk�^k^ivpbp,� Bpqfj^qbp�clo�qeb�jfppfkd�a^q^�clo�m*m+AAB�^ka�afbiaofk� fk�

ifsbo�^ka�c^q�qfpprbp�tbob� fjmrqba�rpfkd�pfjmib� ifkb^o�obdobppflk�bnr^qflkp�_^pba�

lk�qeb�`lkq^jfk^kq�`lk`bkqo^qflkp� fk�_lqe�qfpprbp� &Fk�qo^kpclojba'�clo�qeb�bkqfob�

p^jmib,� Mb^oplkñp�`loobi^qflk�`lbccf`fbkqp�_bqtbbk�c^q�^ka� ifsbo�ibsbip�tbob�.,7/�

clo�afbiaofk�^ka�.,60�clo�m*m+AAB,� Clo�qeb� obj^fkfkd�`lkq^jfk^kqp*� qeb�

molmloqflk�lc�ifsbo�p^jmibp�tfqe�`lk`bkqo^qflkp�^_lsb�qeb�jai�t^p�:3.#*�

qebobclob*� fjmrq^qflk�_bqtbbk� ifsbo�^ka�c^q�p^jmibp�t^p�klq�^qqbjmqba,

@lkq^jfk^kqp�abqb`qba� fk�^q� ib^pq�0.#�lc�qeb�p^jmibp�qbpqba� &_v�qfpprb'�

&jbo`rov*�`^ajfrj*� ib^a*�pbibkfrj*� prj@EI*�m*m+AAB*� prjAAQ*�^ka�afbiaofk� fk
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ifsbo*� ^ka�E@?*� EB*�prj@EI*�m*m+AAB*�prjAAQ*�afbiaofk*�prjM@?*�^ka�Q@AA+�

QBN� fk�c^q'�tbob� fk`iraba� fk� rkfs^of^qb�pq^qfpqf`^i�^k^ivpbp,

Rkfs^of^qb�^k^ivpbp�tbob�`lkar`qba� _bqtbbk� eb^iqe�m^o^jbqbop*�

`lkq^jfk^kqp�^ka� mlqbkqf^i� `lkclrkabop,� Clo�qeb�pr_pbq�lc�aflufk+qbpqba�dbbpb*�

Q@AA+QBN�`lk`bkqo^qflkp�tbob�^ipl� fk`iraba� fk�qeb�rkfs^of^qb�^k^ivpbp,� Eb^iqe�

m^o^jbqbo�^ka� `lkq^jfk^kq�s^of^_ibp�tbob�qo^kpclojba� &Fk'�ql�jbbq�^pprjmqflkp�

lc�kloj^ifqv�clo�m^o^jbqof`^i� qbpqp�rpba,� Pfjmib�^ppl`f^qflkp�^jlkd�^ka�

_bqtbbk� fkafsfar^i�eb^iqe�m^o^jbqbop� &?@P�^ka� fkqbpqfk^i� ebijfkqe�mobs^ibk`b�

^ka�^_rka^k`b'*� `lkq^jfk^kqp�^ka�`lkclrkafkd�s^of^_ibp� &dbkabo*� pb^plk'�tbob�

bu^jfkba�rpfkd� pq^qfpqf`p�clo�`^qbdlof`^i�s^of^_ibp*� m^fo+tfpb�Mb^oplkñp�

`loobi^qflk� `lbccf`fbkqp�^ka� c+qbpqp�clo�kloj^iiv+afpqof_rqba�`lkqfkrlrp�s^of^_ibp*�

^ka� Pmb^oj^kñp�`loobi^qflk�^ka� Horph^i+T^iifp�qbpq�clo�klk+kloj^iiv�afpqof_rqba�

`lkqfkrlrp�s^of^_ibp� &bd,� ebm^qf`�`^ajfrj*� ib^a*� prjAAQ�^ka�prj@EI�

`lk`bkqo^qflkp',� Obpriqp�lc�m:.,.3�tbob� obmloqba�^p�pq^qfpqf`^iiv�pfdkfcf`^kq,� Clo�

^k^ivpbp� fk`irafkd�eb^iqe� m^o^jbqbop*�qobkap�tbob�^ipl� obmloqba� &.,.3:m:.,0'� fk�

loabo�ql�^``lrkq�clo�^kv�kb^o+pfdkfcf`^kq�obi^qflkpefmp,� Qelpb�`lkq^jfk^kqp�^ka�

mlqbkqf^i�`lkclrkabop�clrka�ql�e^sb�rk`lkafqflk^i� ^ppl`f^qflkp�tfqe� eb^iqe�

m^o^jbqbop�^q�m:.,0�tbob�lccboba�^p�mlqbkqf^i� mobaf`qlo�s^of^_ibp�ql�jriqfmib�

s^of^_ib� obdobppflk�^k^ivpbp� &Alell�bq�^i,*� 0..1',

Jriqfmib�s^of^_ib� obdobppflk�^k^ivpbp�tbob�rpba�ql�pfjriq^kblrpiv�

abqbojfkb�^ppl`f^qflkp�_bqtbbk�eb^iqe� m^o^jbqbop�^ka� `lkq^jfk^kq�ibsbip*�

`lkqoliifkd�clo�mlppf_ib�`lkclrkafkd�c^`qlop,� Jriqfmib� ildfpqf`�&clo�fkqbpqfk^i�

ebijfkqe�mobs^ibk`b�^ka�?@P�clo�aflufk+qbpqba�dbbpb'�^ka� ifkb^o�&clo�?@P�^ka
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fkqbpqfk^i� ebijfkqe�^_rka^k`b'� obdobppflk�jlabip�tbob�absbilmba�ql�abqbojfkb�

qeb�^ppl`f^qflkp�_bqtbbk� eb^iqe�m^o^jbqbop�^ka�`lkq^jfk^kq�ibsbip,� Qelpb�

s^of^_ibp�clrka�ql�_b�pfdkfcf`^kq�^q�m:.,0�lk�rkfs^of^qb�^k^ivpfp�tfqe�qeb�eb^iqe�

m^o^jbqbop�tbob�lccboba�ql�qeb�crii� obdobppflk�jlabip� fk�^�j^kr^i*�clot^oa� pqbm+

tfpb�j^kkbo,� Qtl+t^v�fkqbo^`qflk�s^of^_ibp�_bqtbbk�pfdkfcf`^kq�j^fk�bccb`qp�

tbob�^ppbppba*�tebob�^mmif`^_ib,� Qeb�cfk^i�jlabip� fk`iraba�qelpb�s^of^_ibp�qe^q�

tbob�pfdkfcf`^kq�^q�m:.,/� fk�loabo�ql� fkprob�qe^q�^ii� mlqbkqf^i�^ppl`f^qflkp�tbob�

`lkpfaboba�^ka�ql�^``lrkq� fk�m^oq�clo�qeb� obi^qfsbiv�pj^ii�p^jmib�pfwbp,� Clo�qeb�

pr_p^jmib�lc�aflufk+qbpqba�dbbpb*� lkiv�jlabip�clo�tef`e�Q@AA+QBN�t^p�clrka�

ql�_b�^�pfdkfcf`^kq�mobaf`qlo�^ob� obmloqba� _b`^rpb�jlabip�qe^q�afa� klq� fk`irab�

Q@AA+QBN�^p�^�pfdkfcf`^kq�mobaf`qlo�afa� klq�afccbo�pr_pq^kqf^iiv�colj�qeb�jlabip�

absbilmba�tfqe�a^q^�colj�^ii�dbbpb,

Dllakbpp�lc�cfq�lc�qeb�cfk^i�jlabip�t^p�abqbojfkba�rpfkd�pq^ka^oa�

obdobppflk�af^dklpqf`�mol`barobp�&fk`irafkd�^k^ivpfp�lc�obpfar^ip*� ibsbo^db�

s^irbp,�@llhñp�afpq^k`b� Xifkb^o�obdobppflkZ� ^ka� Mb^oplk�^ka�absf^k`b� obpfar^ip�

Xildfpqf`� obdobppflkZ',� >ii�pq^qfpqf`^i�^k^ivpbp�tbob�`ljmibqba� rpfkd�PQ>Q>�

&Pq^qfpqf`^i� M^`h^db*�s,69�Pq^q^� Mobpp*�@liibdb�Pq^qflk*�Qbu^p*� R,P,>,',

1*/� LZhjaih

1*/*-� >ZhXg^ei^kZ�gZhjaih

Lc�qeb�21�@^k^a^�dbbpb�p^jmiba*�07� &45#'�tbob�hfiiba� fk�pmofkd�^ka�qeb�

obj^fkfkd� /2� &11#'�tbob�hfiiba� fk�c^ii,� Nc�qeb�pmofkd�dbbpb*� /1� &23#'�tbob�

cbj^ib*� /2� &26#'�tbob�j^ib*� ^ka�0� &5#'�tbob�lc�rkhkltk�dbkabo,� Fk� qeb�c^ii*� fq�

t^p�lcqbk�klq�mlppf_ib�ql�bu^jfkb�qeb�bkqfob�`^o`^pp�moflo�ql�p^jmib�`liib`qflk
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arb�ql� ildfpqf`^i�afccf`riqfbp�tfqe�l_q^fkfkd�qeb�bkqfob�`^o`^pp*� ^ka�qebobclob�dbkabo�

a^q^�tbob�jfppfkd�clo�jlpq�&k;/1',� Clo�pfjfi^o�ob^plkp*� ^db�a^q^�tbob�klq�

`liib`qba�clo�^kv�lc�qeb�dbbpb,

1*/*-*-� BZVai]� eVgVbZiZgh

Qeb�dbbpb�^mmb^oba�ql�_b� fk�^abnr^qb�_lav�`lkafqflk�clo�qeb�qfjb�lc�vb^o*�

^iqelrde�^�pj^ii� krj_bo�&qeobb'�tbob�qefkkbo�qe^k�bumb`qba,� ?lav�`lkafqflk�

p`lobp�tbob�kloj^iiv�afpqof_rqba�tfqe�^� o^kdb�lc�/� ql�3�&jb^k�1,.9�73#@F8� 0,5�+ �

1,1',� ?@P�t^p�pqolkdiv�mlpfqfsbiv�`loobi^qba�tfqe�#� ifmfa� fk�c^q�&o;.,55'�^ka� ifsbo�

&o;.,34'�qfpprbp� &m:.,./�',� Kl�pfdkfcf`^kq�ibpflkp�tbob�klqba� fk�qeb�^kfj^ip�^ka�

lod^kp�bu^jfkba,� >ii�bu^jfkba�dbbpb�tbob�`lkpfaboba�ql�_b�eb^iqev�^ka�

prfq^_ib�clo�b^qfkd�_v�qeb�erkqbop�^ka�qebfo�c^jfifbp,

Fkqbpqfk^i� kbj^qlab*�qobj^qlab�^ka� `bpqlab�a^q^�^ob�mobpbkqba� fk�Q^_ib

3,/,� P^jmibp�lc�fkqbpqfk^i�m^o^pfqbp�colj�bfdeq�dbbpb�tbob�klq�ob`lsbo^_ib�arb�

ql�j^ohba� mlpq+jloqbj�^rqlivpfp,�Qeb�`b`^i� p^jmib�colj�lkb�dllpb�t^p�^ipl�

ilpq*� ib^afkd�ql�`ljmibqb� fkqbpqfk^i� p^jmibp�colj�lkiv�12�lc�qeb�dbbpb�bu^jfkba,

Ebijfkqe�m^o^pfqbp�tbob�clrka� fk�qeb� fkqbpqfk^i� qo^`qp�lc�^ii�dbbpb�bu^jfkba,�

Kbj^qlabp�tbob�qeb�jlpq�mobs^ibkq�dolrm�lc�ebijfkqep*� &clrka� fk� /..#�lc�

bu^jfkba�dbbpb�^ka�qebobclob� fkqbkpfqv�t^p�klq�^mmif`^_ib'*�^ka�tbob�^ipl�qeb�

jlpq�^_rka^kq�&Q^_ib�3,/',� Kbj^qlabp�tbob�clrka� mofj^ofiv� fk� qeb�`b`^�^ka�

tbob� fabkqfcfba�^p�G_WQV\`a_\[UfYb`�aS[bW`&

Qobj^qlabp�tbob�clrka� fk� 54#�lc�dbbpb,� Qeb�jlpq�mobs^ibkq�qobj^qlabp�

tbob�qeb�klql`lqvifap� &tef`e� fk`irab�qeb�pmb`fbp�7OaOa_\]W`�VO_d\\RW�^ka�

A\a\Q\afWb`�OaaS[bOab`#$� cliiltba� _v�qeb�pmb`fbp�KfU\Q\afYS�Yb[OaO�^ka
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Ñ>
L
N,
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d
N,

°A
@A

"'#
d#1
L

NVWaZ�1*-*�Abp`ofmqfsb�pq^qfpqf`p�clo�fkqbpqfk^i� ebijfkqe�m^o^pfqb� mobs^ibk`b*� ^_rka^k`b�^ka� fkqbkpfqv�lc�fkcb`qflk�_v�
m^o^pfqb�qvmb�clo�@^k^a^�dbbpb�hfiiba� fk�J^v�^ka�Pbmqbj_bo�0../� fk� I^_o^alo,

@A

6

& L %1 

$
1
@A

1,
1 
@A

@A L
L
N,@
^
d
1

°A
L

@A
N,

°A
@A

@-'"'#

Ebijfkqe�ä [�fkcb`qba mobs^ibk`b ^_rka^k`b fkqbkpfqv

kbj^qlabp 12 /.. 06,5�&/7,.�+21,1'
&0� +�040'

k^

qlq^i� qobj^qlabp 04 54�&4/� +7/ ' 5,0� &1,/� +� /4,0'�
&.�+�0750'

21,5�&/4,0�+� //5,6'

klql`lqvifap /5 3.� &10�+�46' /,4�&. ,4 +1 ,4 '�
&.�+�24.'

6,/� &1 ,2 +/7 ,/ '

KfU\Q\afYS�Yb[OaO /. 07 &/ 1 +2 4 ' .,1� &.,/� +. ,3 '�
&. +6 '

/,6� &/,/� +0 ,7 '

CO_OZ\[\`a\ZbZ�OYcSOabZ 7 04&//� +20 ' /,1� &. ,1 +1 ,5 '�
&. +03/0 '

44,1� &/4,1+05.,0'

qlq^i�ebijfkqep 12 /.. 35,/� &14,5+66,5 '�
&1 +1.0/ '

k^

`bpqlabp�ä /0 14�&0.�+�30' k^ k^

M�Mobs^ibk`b�&#'�lo�dbljbqof`�jb^k�^ka� &73#�`lkcfabk`b�fkqbos^i'�^ka�&o^kdb�+�clo�^_rka^k`b�lkiv'�
[�prj�lc�^ii� qobj^qlab�pmb`fbp�
klql`lqvifap� fk`irab�qeb�pmb`fbp�7OaOa_\]W`�VO_d\\RW�^ka�A\a\Q\afWb`�OaaS[bOab`�

[�prj�lc�qlq^i� qobj^qlabp�^ka�qlq^i�kbj^qlabp�
ä�`bpqlab�mobs^ibk`b�_^pba�lk�qeb�mobpbk`b�lc�pbdjbkqp�
k^�;�klq�^mmif`^_ib
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CO_Z\[\`a\ZbZ�OYcSOabZ&� CO_Z\[\`a\ZbZ�OYcSOabZ�t^p�mobpbkq�fk�qeb�

dob^qbpq�fkqbkpfqv*� cliiltba� _v�qeb�klql`lqvifap�^ka�W,� Yb[OaO� &Q^_ib�3,/',� Qeb�

afpqof_rqflk�lc�qobj^qlabp�afccboba�_bqtbbk� pfqbp�tfqe�C&� OYcSOabZ�aljfk^qfkd� fk�

qeb�pj^ii� fkqbpqfkb�^ka�qeb�klql`lqvifap�aljfk^qfkd� fk�qeb�`b`^b,� Kbj^qlabp�^ka�

qobj^qlabp�e^a� ilt�krj_bop�mobpbkq�fk�jlpq�dbbpb�bu^jfkba,� @bpqlab�

pbdjbkqp�tbob�mobpbkq� fk� ibpp�qe^k� e^ic�lc�qeb�dbbpb,�Lqebo�qobj^qlabp�clrka� fk�

pj^ii� krj_bop� fk`irab�`lqvirofap�^ka�b`efklpqljbp� &fabkqfcfba�^p�9QVW[\`a\ZO�

a_Wc\YcW`�_^pba�lk�^ariq�tloj�jlomelildv',

Kl� ibpflkp�^qqof_rq^_ib�ql� m^o^pfqfpj�tbob�klqba�lk�dolpp�bu^jfk^qflk�lc�

fkqbpqfk^i�jrp`lp^*� eltbsbo*� pljb�abdobb�lc�mlpq+jloqbj�^rqlivpfp�t^p�mobpbkq�

fk�^ii� fkqbpqfkbp�bu^jfkba�tef`e�j^v�e^sb�j^phba�pr_qib�`e^kdbp,

1*/*-*.� N^hhjZ�egZkVaZcXZ�VcY�XdcXZcigVi^dch�d[�XdciVb^cVcih

Q^_ibp�3,0�^ka� 3,1�molsfab� �̂ prjj^ov�lc�mobs^ibk`b�^ka�`lk`bkqo^qflkp�lc�

jbq^ip*� lod^kl`eilofkb� &.. '�mbpqf`fabp*�^ka�M@?p� fk�qeb�ifsbo�^ka-lo�c^q�lc�qeb�2.�

pbib`qba�dbbpb,� Mobs^ibk`b�^ka�`lk`bkqo^qflkp�lc�M@AA-M@ACp�^ka�`lmi^k^o�

M@?p�^ob�^ipl� obmloqba�clo�qeb�c^q�p^jmibp�lc�qeb�0/� pbib`qba�dbbpb� ob`bfsfkd�

^aafqflk^i� ^k^ivpbp,� Clo�qtl�dbbpb*� qebob�t^p� fkprccf`fbkq�c^q�qfpprb�`liib`qba�clo�

^k^ivpfp�arb�ql�mllo�_lav�`lkafqflk�lc�qeb�dbbpb*� eltbsbo*� ifsbo�qfpprb�colj�qebpb�

dbbpb�t^p� fk`iraba�clo�qbpqfkd,� Clo�qtl�lqebo�dbbpb*� qeb� ifsbop�tbob�klq�`liib`qba�

fk�loabo�ql�cliilt�qeb�tfpebp�lc�qeb� fkafsfar^i� erkqbop*� _rq�c^q�p^jmibp�tbob�

^k^ivpba,� Qebobclob*� qebob�tbob�16�p^jmibp�lc�ifsbo�^ka�c^q�qbpqba�clo�jlpq�

`lkq^jfk^kqp�^ka�0/� p^jmibp�lc�c^q�qbpqba�clo�pmb`fcf`�aflufkp*� cro^kp�^ka
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NVWaZ�1*.*� @lk`bkqo^qflkp�lc�pbibkfrj�^ka�jbq^ip� fk� ifsbop�lc�@^k^a^�dbbpb�colj�
I^_o^alo�fk�0../,

@lkq^jfk^kq�ä
[

krj_bo�
^_lsb�jaM

`lk`bkqo^qflk�
rn-n�tbq�tbfneq%ñ

jai
rn-n�tbq�tbfneq

pbibkfrj 16 16�&/..' .,3/ì�&. ,24+.,35'�
&. ,/5+.,62'

.,/

jbo`rov 15 11� &67' .,./� &.,./.+.,./2'�
&ka� +�.,.1'

.,./

`^ajfrj 16 /.� &04' .,1� &. ,00+.,10'�
&ka� +/ ,1 '

.,2

ib^a 16 /0&10' .,.2� &.,.1�+�.,.3'�
&ka +. ,1/ '

.,.3

ä�Dbljbqof`�jb^kp*� rkibpp�lqebotfpb� fkaf`^qba*�tfqe� &73#�`lkcfabk`b� fkqbos^ip'�^ka� &o^kdbp�+�clo�
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`lM@?p,� Qebob�t^p� fkprccf`fbkq�ifsbo�qfpprb�colj�lkb�dllpb�clo�jbo`rov�^k^ivpfp*�

qebobclob*� 15� ifsbo�p^jmibp�tbob�^k^ivpba�clo�jbo`rov,

Fk�^�pj^ii� krj_bo�lc�p^jmibp*� fkqbocbobk`b�colj�qeb�qfpprb�mob`iraba�

^``ro^qb�^k^ivpfp�lc�pljb�`lkq^jfk^kqp� &M@?p� /06� Xk;/Z*� /73� Xk;4Z*�0.4� Xk;1Z�

^ka�0.7�Xk;5Z*�afbiaofk� Xk;0Z*� EB� Xk;/Z*� ^ka�d^jj^+`eiloa^kb�Xk;/Z'*� ib^afkd�ql�

jfppfkd�s^irbp,

>�j^glofqv�lc�dbbpb�e^a�abqb`q^_ib� ibsbip�lc�jbo`rov�^ka� pbibkfrj� fk� ifsbo�

qfpprb,� @^ajfrj�^ka� ib^a�tbob�abqb`qba� fk� ibpp�qe^k�e^ic�lc�qeb�dbbpb�qbpqba�

&Q^_ib�3,0',� Lc�qeb�0.� fkafsfar^i�DL�mbpqf`fabp�jb^proba� fk�c^q�^ka� ifsbo�

p^jmibp*� bfdeq�&ebmq^`eilo*� ^iaofk*�jf�obu*�jbqeluv`eilo*� ^ime^+�$�_bq^+�

bkalpric^k�^ka� l*m+AAA*� +AAB'�tbob�klq�abqb`qba� fk�^kv�lc�qeb�p^jmibp�qbpqba�

&Q^_ib�3,1',

Fk� ifsbo�qfpprb*�m*m+AAB�^ka�afbiaofk�tbob�qeb�jlpq�mobs^ibkq�fkafsfar^i�

`lkq^jfk^kqp,� Fk�c^q�qfpprb*� abqb`q^_ib� ibsbip�lc�m*m+AAB� tbob�clrka� fk�^ii�_rq�

qtl�lc�qeb�p^jmibp,� EL?*� EB*� prj@EI�&bu`irafkd�EB'*� prjAAQ�&bu`irafkd�m*mñ+�

AAB'�afbiaofk�^ka� prjM@?�tbob�^ipl�abqb`qba� fk� ^�j^glofqv�lc�qeb�p^jmibp�

qbpqba� &Q^_ib�3,1',� Qeb�efdebpq�`lk`bkqo^qflk�lc�L@p�clrka�t^p�prjAAQ�fk�c^q�

&dblj,�jb^k�054,6�kd-d�tt'�&`ljmofpba� mofj^ofiv�lc�m*m+AAB',� >ii�c^q�p^jmibp�

qbpqba� e^a�abqb`q^_ib� ibsbip�lc�M@AAp*� M@ACp�^ka�`lM@?p�&Q^_ib�3,1',

Q^_ib�3,2�peltp�Mb^oplkñp�&clo�kloj^iiv�afpqof_rqba� `lkq^jfk^kq�s^of^_ibp'�

^ka�Pmb^oj^kñp� &clo�klk+kloj^iiv�afpqof_rqba� `lkq^jfk^kq�s^of^_ibp'�`loobi^qflk�

`lbccf`fbkqp�_bqtbbk�qeb�s^oflrp�`lkq^jfk^kqp�jb^proba,� Clo�^ii�bu^jfkba
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dbbpb*� jlpq�`loobi^qflkp�^jlkd�^ka� _bqtbbk�jbq^ip�^ka�L@p�fk�c^q�^ka� ifsbo�
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1*/*.�Oc^kVg^ViZ�VcVani^XVa� gZhjaih

Q^_ibp�3,3�+�3,5�pelt�`loobi^qflkp�^ka�^ppl`f^qflkp� &^q�s^oflrp�pfdkfcf`^k`b�

ibsbip'�_bqtbbk�qeb�s^oflrp�eb^iqe�m^o^jbqbop�^ka� qeb�`lkq^jfk^kqp�jb^proba�

^ka� mlppf_ib�`lkclrkafkd�s^of^_ibp� &pr`e�^p�pb^plk�^ka�dbkabo'�clo�^ii�dbbpb�

p^jmiba,� Arb�ql�`lkpfabo^_ib�jriqf+`liifkb^ofqv�^jlkd�qeb�`lkq^jfk^kqp�

jb^proba� &Q^_ib�3,2'*� fq�tlria�_b�boolkblrp�ql�j^hb�`lk`irpflkp�^_lrq�pmb`fcf`�

`lkq^jfk^kqp�_^pba�lk�qebpb� obpriqp,� Qeb�Q^_ibp�^ob� fkqbkaba�ql�pelt�qeb�
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73#�@i8� 1,/� +2 ,/ ' �qe^k�pmofkd�j^ibp� &^ofqejbqf`�jb^k8� 0,79� 73#�@i8� 0 ,0 +1 ,3 ' �

$e8,*,1%*

1*/*.*.�N^hhjZ�XdciVb^cVcih�Wn�hZVhdc�VcY�\ZcYZg

Q^_ib�1*2� obmloqp�^ppl`f^qflkp� $e8,*,1%�_bqtbbk�qeb�s^oflrp�`lkq^jfk^kqp�

^ka� pb^plk*� ^ka� _bqtbbk�`lkq^jfk^kqp�^ka�dbkabo�^jlkd�pmofkd�dbbpb,� >ii�

`lkq^jfk^kqp�jb^proba� fk�qeb�dbbpb*� bu`bmq�clo�ebm^qf`�ib^a*� prj�@EI�^ka�prj�

AAQ*�tbob�pfdkfcf`^kqiv�efdebo�fk�pmofkd�qe^k� fk�c^ii� $e8,*,1%(� fk`irafkd
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NVWaZ�1*1*�Rkfs^of^qb�^k^ivpbp�lc�eb^iqe� m^o^jbqbop�^p�^�crk`qflk�lc�pb^plk� erkqba�clo�
@^k^a^�dbbpb�colj�I^_o^alo�fk�0../,

Eb^iqe�m^o^jbqbo�ä Pb^plk

pmofkd c^ii

?@P 1,0� &0,5+1,4' 0,4�&0,0�+�0,7'1
kbj^qlabp ^_rka^k`b kp

qlq^i� qobj^qlabp mobs^ibk`b kp
^_rka^k`b kp

klql`lqvifap mobs^ibk`b kp
^_rka^k`b /,1�&.,4+1,/' 1,7�&.,1�+�02,2' 

KfU\Q\afYS�Yb[OaO mobs^ibk`b kp
^_rka^k`b kp

CO_OZ\[\`a\ZbZ mobs^ibk`b 11,1� &/2,1+30,1' .,.� &.�+�.'%
OYcSOabZ

^_rka^k`b 0,/� &.,2+4,4' .,.�&.�+�lv
qlq^i� ebijfkqep ^_rka^k`b kp
qlq^i� `bpqlabp mobs^ibk`b kp

ä�Pq^qfpqf`^i�qbpqp� rpba8� q+qbpq�&?@P� X_lav�`lkafqflk�p`lobZ*� kbj^qlab*� qlq^i�qobj^qlab�^ka�qlq^i�ebijfkqe�
^_rka^k`b'*�Horph^i+T^iifp�qbpq� &klql`lqvifap*� W,� Yb[OaO$� ^ka�C&� OYcSOabZ�^_rka^k`b'*�`ef+pnr^oba�qbpq�
&m^o^pfqb�mobs^ibk`bp',
î�>ofqejbqf`�jb^k� &73#�`lkcfabk`b� fkqbos^i'�clo�b^`e�dolrm�
Dbljbqof`�jb^k�&73#�`lkcfabk`b� fkqbos^i'�clo�b^`e�dolrm�
Mbo`bkq^db�&73#�`lkcfabk`b� fkqbos^i'�clo�b^`e�dolrm

% �m:.,0�
%m:.,/�
1�m:.,./
kp;klq�pfdkfcf`^kq�^q�m<.,0,
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@-' NVWaZ�1*2*�Rkfs^of^qb�^k^ivpbp�lc�`lkq^jfk^kqp�^p�^�crk`qflk�lc�pb^plk�^ka�dbkabo�&fk� pmofkd'�lc�@^k^a^�dbbpb�colj�

I^_o^alo�fk�0../,

@A

6
3

@A

1,
1 
@A

@A L
L
N,
@
^
l1
 L
l

@A
N,
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@A

@-'
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@lkq^jfk^kq�ä qfpprb Pb^plk
pmofkd c^ii

Dbkabo�&pmofkd'�
j^ib cbj^ib

pbibkfrj ifsbo .,36� cL,31�+�.,41/ .,17�&.,1/� +�.,25' .,43�&. ,37+.,5/' .,3.� &.,21�+�.,36' 
jbq^fp�ä jbo`rov ifsbo . ,./2&.,./0+.,./5' .,..7� &.,..5+.,./1'%; kp

`^ajfrj ifsbo .,1/� &.,02�+�.,2.' .,0� &.,0�+�.,0'%; kp
ib^a ifsbo kp kp

lod^kl`eflofkb E@? c^q 4,0� &3 ,0 +5 ,1 ' /,0� &. ,7+� /,3' kp
mbpqf`fabp�% EB c^q 6,2� &3 ,3 +/0 ,6' 0,/� &/ ,3 +1 ,. ' kp

c+klk^`eilo c^q 3,1� &1,0�+�6,5' /,.�&. ,6 +� /,/' kp
prj@EI c^q 4,/� &2,.�+�7,2' /,1� &/ ,. +� /,3' kp
prj@EI ifsbo kp kp
m*m%+AAB c^q 41/,2� &203,6�+�713,2' 17,2�&/0,/� +� /06,1' 161,0� &/30,3+740,5' /0.,5� &26,.�+�1.2,.' 
m*m%+AAB ifsbo /3,4� &7 ,1 +04 ,2 ' 0,0� &/,/� +�2,3' kp
prjAAQ c^q 0//,3&//1,5+171,3' 1,/� &0,/� +2,3' /165,/� &531,.�+�0336,.' 335,0� &067,5+� /.5.,4' 
prjAAQ ifsbo kp kp
afbiaofk c^q 22,.�&03,0�+�54,5' 1,4� &0,3�+�3,.' kp
afbiaofk ifsbo //,.� &4 ,3 +/6 ,5 ' /,2� &/ ,1+� /,3' /6,7� &7 ,. +17 ,5 ' 4,.�&0 ,5 +/1 ,0 ' 

M@?p�7 prjM@? c^q 06,3�&/2,6�+�32,6' 5 ,5 &1 ,7 +/3 ,0 ' kp

Q@AA+QBN�% c^q /7�0J 0 �1 + 0 4 , f i /� 6 &. ,6 +0 �7/ k^

ä�Pq^qfpqf`^i� qbpqp�rpba9� q+qbpq�lo�Horph^i+T^iffp�qbpq�&`^ajfrj*� ib^a*�prj�@EI�^ka�prjAAQ�fk� ffsbo'9�^ofqejbqf`�&pbfbkfrj'�lo�dbljbqof`�jb^kp�^ka�
&73#�`lkcfabk`b� fkqbos^f'�^ob�mobpbkqba�clo�b^`e�dolrm,
 �m:.,.3
 �m:.,./
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t� Q^_ib�3,4�`lkqfkrbaL
d� m:.,.../
W8� ä�obmloqba�^p�md-d�tt�&tbq�tbfdeq'
@A� %�obmloqba�^p�kd-d�tt9� E@?;Ebu^`eilol_bkwbkb9� EB;ebmq^`eilo�bmlufab9� prj@EI;�prj�lc�`efloa^kbp�bu`bmq�EB� &d^jj^+`eiloa^kb*� a_O[`
l� klk^`eilo*�d^jj^+� $�`-p+`eiloa^kb'9�prj�AAQ;�af`eilolafmebkviqof`eilolbqe^kbp�^ka�jbq^_lifqbp� &m*m+AAB*�m*m+AAB*�m *m ñ+AAQ�^ka� l*mñ+AAQ'
3 � ä�mliv`eilofk^qba�_fmebkvip� &kd-d�tt'
q x �  �prj�lc�02�M@?�`lkdbkbop� &6*� / 6 *0 6 *0 7 *2 2 *3 . *3 0 *4 4 *5 5 *6 5 *� /./*� /.2*� /.3*� //6*� /04*� /06*� /16*� /31*� /5.*� /6.*� /65*� /73*0.4*0.7'
N� %�prj�lc�Tloia� Eb^iqe�Lod^kfw^qflk�0*1*5*6+Q@AA� Qluf`�Bnrfs^ibk`b�C^`qlop�clo�M@AA-Cp�^ka�`lM@?p�clo�_foap� &s^k�abk�?bod�Sa�O�&$� /776'9� md
P� QBN-d�tt
@A� kp;klq�pfdkfcf`^kq�^q�m<.,.3
\ � k^;klq�^k^ivpba

1
1 
@A

@A°A
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@
^
l1
 L
l

@A
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@A

@-'
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NVWaZ�3,5,� Rkfs^of^qb�^k^ivpbp�lc�eb^iqe� m^o^jbqbop�lc�@^k^a^�dbbpb�colj�I^_o^alo�fk� 0../� ^p�^�crk`qflk�lc�qfpprb�
`lkq^jfk^kq�`lk`bkqo^qflkp,

qlq^i qlq^i

kbj^qlab qobj^qlabp klql`lqvifa C&�OYcSOabZ W,� Yb[OaO ebijfkqep `bpqlab
@lkq^jfk^kq qfpprb ?@P ^_rka^k`b mobs^ibk`b ^_rka^k`b mobs^ibk`b ^_rka^k`b mobs^ibk`b ^_rka^k`b mobs^ibk`b ^_rka^k`b ^_rka^k`b mobs^ibk`b

jbo`rov ifsbo kp kp kp kp kp kp kp kp kp kp kp kp
`^ajfrj ffsbo kp +.,0� kp .,03� kp kp kp kp kp kp kp kp

fb^a ifsbo kp +.,03� kp kp ka .,13  kp kp kp kp kp kp
pbibkfrj ifsbo kp +.,03� kfkc<fkcä +.,1�ê k fk c< fk c% +.,13  kp kp kp kp +.,13  kp

E@? c^q .,2.�î kp kfkc<fkc�% kp kp kp fkc<kfkc�ñ kp kp kp kp ikc<kfkc�[
EB c^q .,04� kp kp kp kp kp fkc<kfkc� .,1/ kp kp kp kp

c+klk^`eflo c^q .,07 kp kfkc<fkc�[ kp kfkc<fkc kp fkc<kfkc kp kp kp kp fkc<kikc
prj�@EI�% c^q kp kp kfkc<fkc�[ kp kfkc<fkc� kp ikc<kfkc kp fkc<kfkc kp kp kp

prj�@EI ifsbo kp kp kp kp fkc<kfkc�Ü .,04 kp kp kp kp kp kp

m *m ñ+AAB c^q .,00� kp kp kp kp kp fkc<kfkc kp kp kp kp fkc<kfkc
m *m ñ+AAB ffsbo .,05 kp kp kp kp kp fkc<kfkc�[ .,02 fkc<kfkc kp kp kp
prjAAQ c^q .,2.�ì kp kfkc<fkc�ï kp kfkc<fkc�[ kp fkc<kfkc�[ kp kp kp kp kp

prjAAQ ifsbo .,24�ì kp kp kp kp kp fkc<kfkc .,22 kp kp kp kp

afbfaofk c^q . ,17 ì kp kfkc<fkc�% kp kfkc<fkc +.,2.�ë fkc<kfkc kp kp kp kp kp

afbiaofk ifsbo kp kp kfkc<fkc kp kfkc<fkc�[ kp kp kp kp kp kp kp

prjM@? c^q kp kp kp kp kp kp kp kp kp kp kp kp

Q@AA+QBN c^q dlla<mllo�%( kp kp kp kfkc<fkcä kp fkc<kfkc kp kp kp kp kp

ì�Pq^qfpqf`^i� qbpqp�rpba8� q+qbpq�^ka�Mb^oplkñp�`loobi^qflk�lo�Horph^i+T^iifp�qbpq�^ka�Pmb^oj^kñp�`loobi^qflk�&`^ajfrj*� ib^a*�prj@EI�^ka�prjAAQ�fk� ifsbo'9� obpriqp�^ob�mobpbkqba�^p�
`loobi^qflk�`lbccf`fbkq�^ka�m+s^frb� fk�qeb�Q^_fb�&?@P�^ka�m^o^pfqb�^_rka^k`bp'�lo�_bilt�^p�^ofqejbqf`�&pbibkfrj'�lo�dbljbqof`�jb^kp�^ka� &73#�`lkcfabk`b� fkqbos^i'�clo�b^`e�dolrm�&clo�
m^o^pfqb�mobs^ibk`bp',
(ñ�E@?;Ebu^`eilol_bkwbkb9�EB;ebmq^`eilo�bmlufab9�prj@EI;�prj�lc�`efloa^kbp�&EB*�d^jj^+`efloa^kb*� a_O[`�klk^`eilo*�d^jj^+�$�`-p+`eiloa^kb'9
prjAAQ;af`eilolaimebkviqof`eilolbqe^kbp�^ka�jbq^_lifqbp�bu`bmq�m *m ñ+AAB�&l*mñ+AAB*�m *m ñ+AAQ�^ka�l *m ñ+AAQ'9�prjM@?;prj�lc�04�mliv`eflofk^qba�_fmebkvi� `lkdbkbop9�Q@AA+QBN;�
prj�l c�Tloia�Eb^iqe�Lod^kfw^qflk�0*1*5*6+Q@AA�Qluf`�Bnrfs^fbk`b�C^`qlop�clo�M@AA-Cp�^ka�`lM@?p�clo�_foap�&s^k�abk�?bod�Sa�Oa&$� /776',
ì�prj@EI�klq�fk`irafkd�EB
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Q^_ib�3,5�`lkqfkrba
à
N� Q@AA+QBN�fk�dbbpb� fk�jlabo^qb�ql�dlla�_lav�`lkafqflk8� /1,6�md�QBN-d�&6,3�+�00,3'9� fk� mllo�ql�c^fo�_lav�`lkafqflk8�1,1�md�QBN-d� &/,1�+�6,2'*�m:.,./
[ � p �ebm^qf`�pbibkfrj�`lk`bkqo^qflk� fk�dbbpb�klq�fkcb`qba�tfqe� fkqbpqfk^i� qobj^qlabp8�.,42�md-d�tt�&.,35�+�.,5/'9� fk� fkcb`qba�dbbpb8�.,31�md-d�tt�&.,24�+�.,4.'*�m:.,./
[ � %�E@?�`lk`bkqo^qflk� fk�c^ q�fk�dbbpb�klq�fkcb`qba�tfqe� fkqbpqfk^i�qobj^qlabp8�3,4�kd-d�tt�&0,3�+� /0,4'8� fk� fkcb`qba�dbbpb9�1,7�kd-d�tt�&0,6�+�3,4'*�m:.,0
[ � ä�q+klk^`eilo�`lk`bkqo^qflk� fk� c^q�fk�dbbpb�klq�fkcb`qba�tfqe� fkqbpqfk^i� qobj^qlabp8�3,2�kd-d�tt�&/,4�+/6,3'8� fk� fkcb`qba�dbbpb8�1,/� kd-d�tt�&/,6�+�3,3'*� m:.,0
l � %%prj@EI�`lk`bkqo^qflk� fk�c^q�fk�dbbpb�klq�fkcb`qba�tfqe� fkqbpqfk^i� qobj^qlabp8�4,5�kd-d�tt�&0,0�+�0.,5'8� fk� fkcb`qba�dbbpb8�2,/� kd-d�tt�&0,2�+�4,7'*�m:.,0
3 � %�prjAAQ�`lk`bkqo^qflk� fk�c^ q�fk�dbbpb�klq�fkcb`qba�tfqe� fkqbpqfk^i� qobj^qlabp8� /3.,0�kd-d�tt�&/4,7�+/11/,6'8� fk� fkcb`qba�dbbpb8� 36,.�kd-d�ttq�&0/,4�+/34,1'*�m:.,0
` n % � %�afbiaofk�`lk`bkqo^qflk� fk� c^q�fk�dbbpb�klq�fkcb`qba�tfqe� fkqbpqfk^i� qobj^qlabp8� 35,6�kd-d�tt�&/0,5�+�041,0'8� fk� fkcb`qba�dbbpb8� /6,4�kd-d�tt�&7,0�+�15,4'*�m:.,/
1 �  �afbiaofk�`lk`bkqo^qflk� fk� ifsbo�fk�dbbpb�klq�fkcb`qba�tfqe� fkqbpqfk^i� qobj^qlabp8� /0,0�kd-d�tt�&1,0�+�24,7'8� fk� fkcb`qba�dbbpb8� 4,3�kd-d�tt�&1,2�+/0 ,1 '*�m:.,0
l � %�ebm^qf`�pbibkfrj�`lk`bkqo^qflk� fk�dbbpb�klq�fkcb`qba�tfqe�klql`lqvifap� 8� .,4/� md-d�tt&.,32�+�.,46'8� fk� klql`lqvffa+fkcb`qba�dbbpb8�.,3/�md-d�tt�&.,21�+�.,4.'*�m:.,.3
à � q+klk^`eilo�`lk`bkqo^qflk� fk� c^q�fk�dbbpb�klq�fkcb`qba�tfqe�klql`lqvifap�9�2,2�kd-d�tt�&0,1�+�6,7'8� fk�klql`lqvffa+fkcb`qba�dbbpb8� 0,7�kd-d�tt�&/,1�+�4,1'*�m:.,0
&A�  �prj@EI�fk� c^q�fk�dbbpb�klq�fkcb`qba�tfqe�klql`lqvifap� 8� 3,6�kd-d�tt&1,/� +/.,4'8� fk�klql`lqvifa+�fkcb`qba�dbbpb8�1,6�kd-d�tt�&/,6�+�5,7'*�m:.,0
[ � Ü�prj�@EI�fk� ifsbo�fk�dbbpb� fkcb`qba�tfqe�klql`lqvifap� 8� /,0�kd-d�tt�&.,5�+�0,1'8� fk�dbbpb�klq�fkcb`qba�tfqe�klql`lqvifap� 8� /,.�kd-d�tt&.,3�+/ ,7 '*�m:.,/
[ �  prjAAQ�fk� c^q�fk�dbbpb�klq�fkcb`qba�tfqe�klql`lqvifap� 8� /21,5�kd-d�tt�&15,7�+�322,/'8� fk� klql`lqvifa+�fkcb`qba�dbbpb8�16,6�kd-d�tt�&/0,0�+/01,7'*�m:.,/
/ ,�  a fb iaofk�`lk`bkqo^qflk� fk�c^q�fk�dbbpb�klq�fkcb`qba�tfqe�klql`lqvifap� 8� 31,0�kd-d�tt&0.,4�+�/15,2'8� Fk�klql`lqvifa+�fkcb`qba�dbbpb8� /0,3�kd-d�tt�&3,6�+�04,7'*�m:.,./
[ � %a fb iaofk� `lk`bkqo^qflk� fk� ffsbo�fk�dbbpb�klq�fkcb`qba�tfqe�klql`lqvifap� 8� //,2�kd-d�tt�&2,6�+�05,1'8� fk�klql`lqvifa+�fkcb`qba�dbbpb8� 3,0�kd-d�tt�&0,3�+//,.'*�m:.,/

 Q@AA+QBN�Fk�c^q�fk�dbbpb�klq�Fkcb`qba�tfqe�klql`lqvifap� 9� //,0�kd-d�tt�&0,4�+�26,/'8� fk�klql`lqvifa+�fkcb`qba�dbbpb8�4,.�kd-d�tt�&0,/� +/4 ,5 '*�m:.,0�
[ � %�E@?�`lk`bkqo^qflk� fk�c^ q�fk�dbbpb�fkcb`qba�tfqe�C&�OYcSOabZ2�4,.�kd-d�tt�&2,3�+�6,/'8� fk�dbbpb�klq�Fkcb`qba�tfqe�M,�OYcSOabZ2� 1,6�kd-d�dd�&0,3�+�3,5'*� m:.,.3
d �  �EB�`lk`bkqo^qflk� fk�c^ q�fk�dbbpb� fkcb`qba�tfqe� M,�OYcSOabZ2�7,0�kd-d�tt�&2,3�+/6,4'8� fk�dbbpb�klq�fkcb`qba�tfqe�M,�OYcSOabZ2� 3,.�kd-d�tt�&0,7�+�6,4'*� m:.,/
N,� ì�q+klk^`eilo�`lk`bkqo^qflk� fk� c^q�fk�dbbpb�fkcb`qba�tfqe�M,�OYcSOabZ2�3,2�kd-d�t�t�&/,5�+/5,0'8� fk�dbbpb�klq�fkcb`qba�tfqe�M,�OYcSOabZ2�1,.�kd-d�tt�&/,5�+�3,1'*�m:.,0
l �  �prj@EI�`lk`bkqo^qflk� fk� c^ q�fk�dbbpb� fkcb`qba�tfqe�M,�OYcSOabZ2�4,2�kd-d�tt�&0,2�+/4,5'8� fk�dbbpb�klq�fkcb`qba�tfqe�M,�OYcSOabZ2�2,/� kd-d�tt�&0,1�+�5,/'*�m:.,0
1 %�  �m *m ñ+AAB�`lk`bkqo^qflk� fk�c^ q�fk�dbbpb� fkcb`qba�tfqe�M,�OYcSOabZ2�405,3�kd-d�tt�&1/1,5�+� /033,.'8� fk�dbbpb�klq�fkcb`qba�tfqe�M,�OYcSOabZ2�10.,/� kd-d�tt�&/40,/� +�407,.'*�m:.,/
[ � %%�m*m%+AAB�`lk`bkqo^qflk� fk� ifsbo�fk�dbbpb� fkcb`qba�tfqe�M,�OYcSOabZ2�0/,0�kd-d�tt�&5,.�+�42,4'8� fk�dbbpb�klq�fkcb`qba�tfqe�M,�OYcSOabZ2� 6,0�kd-d�tt�&2,3�+/2,7'*�m:.,/

 prjAAQ�`lk`bkqo^qflk� fk�c^ q�fk�dbbpb� fkcb`qba�tfqe�M,�OYcSOabZ2�024,6kd-d�tt&53,/� +�6//,4'8� fk�dbbpb�klq�fkcb`qba�tfqe�M,�OYcSOabZ2�23,7�kd-d�tt�&/3,4�+/13,/'*�m:.,.3�
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Q@AA+QBN� fk�qeb�pr_p^jmib�lc�aflufk+qbpqba�dbbpb,� >jlkd�pmofkd�dbbpb*�

j^ibp�e^a� efdebo�ibsbip�lc�pbibkfrj�^ka�afbiaofk� fk� ifsbo*� ^ka�m*m+AAB�^ka�

prjAAQ� fk�c^q�qfpprb�`ljm^oba�ql�cbj^ibp� &m:.,.3',� Dbkabo�afccbobk`bp� fk�

Q@AA+QBN�^jlkd�pmofkd�dbbpb�tbob�klq�bs^ir^qba�arb�ql�qeb�pj^ii�p^jmib�

pfwbp�clo�qefp�pr_pbq�lc�dbbpb,

1*/*.*/�BZVai]�eVgVbZiZgh� Wn�i^hhjZ�XdciVb^cVcih

Obpriqp�lc�rkfs^of^qb�^k^ivpbp�_bqtbbk� eb^iqe� m^o^jbqbop�^ka�qfpprb�

`lkq^jfk^kq� ibsbip� fk� ^ii�dbbpb�bu^jfkba� &m:.,0'�^ob� ifpqba� fk�Q^_ib�3,5,� >ii�

pfjmib�^ppl`f^qflkp�clrka�_bqtbbk�?@P�^ka�L@p� fk�c^q�^ka� ifsbo�tbob�mlpfqfsb,�

Clo�aflufk+qbpqba�dbbpb*�Q@AA+QBN�`lk`bkqo^qflkp�tbob�efdebo�fk�dbbpb� fk�dlla�

_lav�`lkafqflk,

Qeb�afob`qflk�lc�^ppl`f^qflkp�_bqtbbk� fkqbpqfk^i� ebijfkqep�^ka�N@�

`lkq^jfk^kqp�s^ofba� _v�m^o^pfqb�pmb`fbp,� >ppl`f^qflkp�clrka� _bqtbbk�L@�

`lkq^jfk^kqp�^ka�M,�OYcSOabZ$�K&� Yb[OaO�^ka�`bpqlab� fkcb`qflk�tbob�^ii� mlpfqfsb�

&fkcb`qba�dbbpb�e^a�dob^qbo�L@�`lk`bkqo^qflkp'*�tefib�jlpq�^ppl`f^qflkp�

_bqtbbk�`lkq^jfk^kqp�^ka� klql`lqvifap�^ka�qlq^i�qobj^qlabp�tbob�kbd^qfsb�

&fkcb`qba�dbbpb�e^a� iltbo�L@�`lk`bkqo^qflkp',

1*/*.*0�Oc^kVg^ViZ�VcVanh^h� gZhjaih� ^c�heg^c\�\ZZhZ

?b`^rpb�pmofkd�dbbpb�tbob�clrka�ql�e^sb�pfdkfcf`^kqiv�efdebo�ibsbip�lc�jlpq�

`lkq^jfk^kqp�`ljm^oba�ql�c^ii�dbbpb*� _flildf`^i�bccb`qp�arb�ql�`lkq^jfk^kq�

bumlprob�j^v�_b�jlob�^mm^obkq�fk�pmofkd�dbbpb,� Ql�abqbojfkb�tebqebo�

^ppl`f^qflkp�_bqtbbk� eb^iqe�m^o^jbqbop*� `lkq^jfk^kqp�^ka� mlqbkqf^i�

`lkclrkabop�tbob�mobpbkq� fk�pmofkd�dbbpb�lkiv*� rkfs^of^qb�^k^ivpbp�tbob�^ipl
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`^oofba� lrq�lk�qeb�pr_p^jmib�lc�07�pmofkd�dbbpb,� Q@AA+QBN�`lk`bkqo^qflkp�

tbob�klq� fk`iraba� fk�qeb�^k^ivpbp�lc�pmofkd�dbbpb�_b`^rpb�lc�qeb�pj^ii� krj_bo�

lc�pmofkd�dbbpb�qbpqba�clo�aflufkp�^ka� obi^qba� `ljmlrkap� &k;/0',

Pfjfi^o�obpriqp�tbob�clrka� fk�qeb�pmofkd�pr_p^jmib�^p�tbob�clrka�clo�^ii�

dbbpb�tfqe�qeb�bu`bmqflk�lc�pljb�^aafqflk^i�pfdkfcf`^kq�^ppl`f^qflkp,� Pbibkfrj�

t^p�clrka�ql�_b�kbd^qfsbiv�^ppl`f^qba�tfqe�kbj^qlab�&o;+.,21'*� qlq^i�qobj^qlab�

&o;+.,21'�^ka�qlq^i� ebijfkqe� &o;+.,31'�^_rka^k`b�^ka�E@?�`lk`bkqo^qflkp� fk�c^q�

tbob�mlpfqfsbiv�^ppl`f^qba�tfqe�kbj^qlab�^_rka^k`b�&o;.,3/'�&m:.,.3',� Fk�

^aafqflk*�m*mñ+AAB� fk� ifsbo�t^p�mlpfqfsbiv�^ppl`f^qba�tfqe�W,� Yb[OaO�mobs^ibk`b�

&dbljbqof`�jb^k�m*m+AAB�;�1/,1�kd-d�tt�X73#@F8�5,7�+ � /01,7Z� fk� fkcb`qba�

dbbpb9�m*m+AAB�;� //,2�kd-d�tt�X73#@F8� 4,3�+ �0.,.Z� fk�qelpb�cobb�lc�fkcb`qflk'�

&m:.,.3',

1*/*/� Gjai^eaZ�kVg^VWaZ�gZ\gZhh^dc�VcVanhZh

Jriqfmib� obdobppflk�^k^ivpbp�tbob�mboclojba�clo�eb^iqe� m^o^jbqbop�clo�^ii�

dbbpb�^p�tbii� ^p�clo�pmofkd�dbbpb�lkiv,� Clo�qeb�pr_pbq�lc�aflufk+qbpqba�dbbpb*�

^k^ivpbp�tbob�mboclojba�clo�qelpb�eb^iqe� m^o^jbqbop�clrka�ql�_b�^ppl`f^qba�

tfqe�Q@AA+QBN�lk�rkfs^of^qb�^k^ivpbp� &?@P�^ka�M,�OYcSOabZ�mobs^ibk`b',�

Pfdkfcf`^kq�cfk^i�jlabip�clo�b^`e�dolrm�lc�dbbpb�^ob�mobpbkqba� fk�Q^_ib�3,6,�

?b`^rpb�pb^plk�t^p�cobnrbkqiv�obi^qba�ql�s^oflrp�`lkq^jfk^kqp� &Q^_ib�3,4'*� clo�

^k^ivpbp� fk`irafkd�^ii�bu^jfkba�dbbpb�^ka�aflufk+qbpqba�dbbpb*� pb^plk�t^p�lkiv�

^aaba�ql�qeb�jlabi�^cqbo�lqebo�`lkq^jfk^kq�s^of^_ibp�tbob�^iiltba�ql�bkqbo�qeb�

cfk^i�jlabi,� Qefp�bk^_iba�qeb�abqbojfk^qflk�lc�te^q�`loobi^qbp�lc�pb^plk�j^v�_b�

obi^qba�ql�qeb�eb^iqe� m^o^jbqbo�lc�fkqbobpq,
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ik&Q@AA+QBN�fk� c^q'�
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+2,./� &/,20'
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pbibkfrj&fk� ifsbo'

1,/6&/,/5' 7,10 .,..0 0/ .,23
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Kl�fkqbo^`qflk�s^of^_ibp�_bqtbbk�j^fk�bccb`q�s^of^_ibp� obj^fkba� fk�^kv�lc�

qeb�cfk^i�jlabip,� Pq^ka^oa� obdobppflk�af^dklpqf`�mol`barobp�`lkcfojba� �̂

ob^plk^_ib�cfq�lc�^ii�cfk^i�jlabip,

1*/*/*-� ;aa�\ZZhZ

Pfdkfcf`^kq�cfk^i�jlabip�tbob�molar`ba�clo�?@P*� ^ka� klql`lqvifa� mobs^ibk`b,�

Kl�s^of^_ibp� obj^fkba�pfdkfcf`^kq�fk�qeb�jlabip�clo�qeb�lqebo�eb^iqe� m^o^jbqbop,

Pb^plk�^ka�`lk`bkqo^qflk�lc�pbsbo^i� . . �`lkq^jfk^kqp� &E@?*� EB*�m *m +�

AAB*� prjAAQ�^ka�afbiaofk� fk�c^q*�m*m+AAB�^ka�prjAAQ�fk� ifsbo'�tbob�clrka�ql�

_b�^ppl`f^qba�tfqe�?@P� fk�rkfs^of^qb�^k^ivpbp�&Q^_ibp�3,3�^ka�3,5'�^ka�tbob�

lccboba�^p� fkabmbkabkq�s^of^_ibp�clo�jriqfmib� obdobppflk�^k^ivpfp,� Qeb�lkiv�

pfdkfcf`^kq�mobaf`qlo�lc�?@P�t^p�afbiaofk� fk�c^q*� e^sfkd�^�mlpfqfsb�^ppl`f^qflk�tfqe�

?@P� &Q^_ib�3,6',

Pbibkfrj�^ka�prj@EI�`lk`bkqo^qflkp� fk� ifsbo�^ka� prj@EI*�prjAAQ�^ka�

afbiaofk�c^q�tbob�clrka�ql�_b�^ppl`f^qba�tfqe� klql`lqvifa� mobs^ibk`b� fk�rkfs^of^qb�

^k^ivpbp� &Q^_ib�3,5',� Eltbsbo*�afbiaofk�^ka� prj@EI� fk�c^q�tbob�qeb�lkiv�

obj^fkfkd�pfdkfcf`^kq�mobaf`qlop�lc�klql`lqvifa� mobs^ibk`b*�tfqe�afbiaofk� e^sfkd�^�

kbd^qfsb�^ppl`f^qflk�^ka�prj�@EI�e^sfkd�^�mlpfqfsb�^ppl`f^qflk�tfqe� klql`lqvifa�

mobs^ibk`b� &Q^_ib�3,6',

1*/� /*.�>^dm^c)iZhiZY�\ZZhZ

Pfdkfcf`^kq�cfk^i�jlabip�tbob�molar`ba�clo�?@P�^ka�M,�OYcSOabZ�

mobs^ibk`b,� Kl�s^of^_ibp� obj^fkba� pfdkfcf`^kq�fk� qeb�jlabip�clo�qeb�lqebo�eb^iqe�

m^o^jbqbop,
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Pb^plk*� `lk`bkqo^qflkp�lc�E@?*� prj@EI*�m*m+AAB*� prjAAQ*�afbiaofk�^ka�

Q@AA+QBN� fk�c^q*�`lk`bkqo^qflkp�lc�m*m+AAB*� prjAAQ�^ka�afbiaofk� fk� ffsbo*� qlq^i�

qobj^qlab�^_rka^k`b*�M,�OYcSOabZ�mobs^ibk`b�^ka� ^_rka^k`b*� ^ka� qlq^i�

ebijfkqe�^_rka^k`b�tbob�^ppl`f^qba�tfqe� ?@P�lk�rkfs^of^qb�^k^ivpfp�^ka� pl�

tbob�lccboba�^p� fkabmbkabkq�s^of^_ibp,� Abmbkafkd�lk�tef`e�s^of^_ib�t^p�

bkqboba� fkql�qeb�jlabi�cfopq*� clro�pbm^o^qb�pfdkfcf`^kq�cfk^i�jlabip�tbob�molar`ba*�

b^`e�tfqe� lkb�L@�`lkq^jfk^kq�^p�qeb�lkiv�pfdkfcf`^kq�mobaf`qlo�&E@?*� prjAAQ*�

afbiaofk*�^ka�Q@AA+QBN� fk�c^q'� &Q^_ib�3,6',� >ii�pfdkfcf`^kq�mobaf`qlop�e^a�^�

mlpfqfsb�^ppl`f^qflk�tfqe�?@P,

Pb^plk*� ?@P*� `lk`bkqo^qflkp�lc�prj@EI*�prjAAQ*� afbiaofk�^ka�

Q@AA+QBN� fk�c^q�^ka�`lk`bkqo^qflkp�lc�pbibkfrj*�jbo`rov*� prj@EI*�m*m+AAB�

^ka� prjAAQ�fk� ifsbo�tbob�^ppl`f^qba�lk� rkfs^of^qb�^k^ivpfp�tfqe�M,�OYcSOabZ�

mobs^ibk`b,� Pbibkfrj� fk� ifsbo�^ka�Q@AA+QBN� fk�c^q�tbob�clrka�ql�_b�pfdkfcf`^kq�

mobaf`qlop�lc�M,� OYcSOabZ�mobs^ibk`b� fk�aflufk+qbpqba�dbbpb� &Q^_ib�3,6'*�tfqe�

pbibkfrj�_bfkd�kbd^qfsbiv�^ppl`f^qba�^ka�Q@AA+QBN�_bfkd�mlpfqfsbiv�

^ppl`f^qba,

1*/*/*/� Meg^c\�\ZZhZ

Pfdkfcf`^kq�cfk^i�jlabip�tbob�molar`ba�clo�?@P*� kbj^qlab�^_rka^k`b*�

klql`lqvifa� mobs^ibk`b*� ^ka�qlq^i� ebijfkqe�^_rka^k`b,� Kl�s^of^_ibp� obj^fkba�

pfdkfcf`^kq�fk�qeb�jlabip�clo�qeb�lqebo�eb^iqe� m^o^jbqbop,

Dbkabo*�`lk`bkqo^qflkp�lc�afbiaofk�^ka�prjM@?� fk�c^q*� `lk`bkqo^qflkp�lc�

jbo`rov�^ka� prj�AAQ� fk� ifsbo*� ^ka�qlq^i�qobj^qlab�mobs^ibk`b�tbob�^ppl`f^qba�

lk� rkfs^of^qb�^k^ivpfp�tfqe� ?@P�^ka�qerp�tbob�lccboba�^p� fkabmbkabkq�s^of^_ibp,
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Dbkabo�^ka�afbiaofk� fk�c^q�tbob�clrka� ql�_b�pfdkfcf`^kq�mobaf`qlop�lc�?@P� fk� pmofkd�

dbbpb� &Q^_ib�3,6',� Afbiaofk� fk�c^q�t^p�mlpfqfsbiv�^ppl`f^qba�tfqe� ?@P*�^ka�j^ibp�

tbob�kbd^qfsbiv�^ppl`f^qba�tfqe� ?@P,

Dbkabo*� `lk`bkqo^qflkp�lc�pbibkfrj*� `^ajfrj�^ka� ib^a� fk� ifsbo*� ^ka�

`lk`bkqo^qflk�lc�E@?� fk�c^q�tbob�^ppl`f^qba�lk�rkfs^of^qb�^k^ivpfp�tfqe�

kbj^qlab�^_rka^k`b,� E@?�^ka� pbibkfrj�tbob�clrka�ql�_b�pfdkfcf`^kq�mobaf`qlop�

lc�kbj^qlab�^_rka^k`b� fk�pmofkd�dbbpb� &Q^_ib�3,6',� E@?� fk�c^q�t^p�mlpfqfsbiv�

^ppl`f^qba*�^ka�pbibkfrj� fk� ifsbo�t^p�kbd^qfsbiv�^ppl`f^qba*�tfqe� kbj^qlab�

^_rka^k`b,

@lk`bkqo^qflkp�lc�prjAAQ�^ka�afbiaofk� fk�c^q*� ^ka�pbibkfrj*�`^ajfrj*�

m*m+AAB�^ka� afbiaofk� fk� ifsbo�tbob�^ppl`f^qba�lk�rkfs^of^qb�^k^ivpfp�tfqe�

klql`lqvifa� mobs^ibk`b,� Afbiaofk� fk� c^q�t^p�clrka�ql�_b�qeb�lkiv�pfdkfcf`^kq�

mobaf`qlo�lc�klql`lqvifa� mobs^ibk`b� fk� pmofkd�dbbpb*� ^ka�t^p�kbd^qfsbiv�

^ppl`f^qba,

Dbkabo*� `lk`bkqo^qflkp�lc�E@?*�m*m+AAB�^ka�prjAAQ� fk�c^q*�^ka�

`lk`bkqo^qflkp�lc�pbibkfrj�^ka�afbiaofk� fk� ifsbo�tbob�^ppl`f^qba�lk�rkfs^of^qb�

^k^ivpfp�tfqe�qlq^i� ebijfkqe�^_rka^k`b,� Pbibkfrj�t^p�clrka�ql�_b�qeb�lkiv�

pfdkfcf`^kq�mobaf`qlo�lc�qlq^i� ebijfkqe�^_rka^k`b�fk� pmofkd�dbbpb� &Q^_ib�3,6'�^ka�

molar`ba�^�kbd^qfsb�^ppl`f^qflk,

1*0� >^hXjhh^dc

1*0*-� BZVai]� eVgVbZiZgh

Qeb�pb^plk^i� ^ka�dbkabo�afccbobk`bp� fk�c^q�obpbosbp� &?@P'�pbbk� fk�qeb�

p^jmiba�dbbpb�^ob�`lkpfpqbkq�tfqe� mobsflrp� obmloqp�lk�`lkafqflk�avk^jf`p� fk
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@^k^a^�dbbpb�&E^kplk*� /7409�Jlt_o^v�bq�^i,*�0..0',� C^q� obpbosbp� fk�@^k^a^�

dbbpb�e^sb�_bbk�peltk�ql�s^ov�ao^j^qf`^iiv�lk� �̂ pb^plk^i� _^pfp�^p�tbii� ^p�tfqe�

clo^db�^s^fi^_fifqv*� ^db*� dbkabo�^ka� mevpflildf`^i� &bd,� obmolar`qfsb�pq^qb'�^ka�

afpb^pb�mol`bppbp� &E^kplk*� /740',� Klq�^ii�mlqbkqf^iiv� fkcirbk`fkd�c^`qlop�tbob�

^``lrkqba�clo*� eltbsbo*�jlpq�dbbpb�bu^jfkba�^mmb^oba�ql�_b� fk�^abnr^qb�_lav�

`lkafqflk,� >ppl`f^qflkp�_bqtbbk�?@P�^ka�jlpq�L@�`lkq^jfk^kq�`lk`bkqo^qflkp�

tbob�^ii� mlpfqfsb� &efdebo�`lk`bkqo^qflkp� fk�c^qqbo�dbbpb'*�bsbk�tebk�pb^plk�t^p�

`lkpfaboba,� Qebpb�^ppl`f^qflkp�^ob�jlpq�ifhbiv�obi^qba�ql�qeb�efde� ifmfa� plir_fifqv�

lc�L@�`lkq^jfk^kqp�^ka�^ob�afp`rppba� fk�jlob�abq^fi� fk�Pb`qflk�3,2,1,

Qeb�ebijfkqe� pmb`fbp�clrka�^mmb^oba�ql�_b�m^oq�lc�qeb�kloj^i� ebijfkqe�

c^rk^�clo�qeb�K>M�lc�@^k^a^�dbbpb*� ^ka� fkqbpqfk^i� ebijfkqe� fkcb`qflk�afa� klq�

^mmb^o�ql�_b� fjm^`qfkd�qeb�eb^iqe�lc�qeb�dbbpb,� Pfjfi^oiv*� fk� ^�pqrav�lc�@^k^a^�

dbbpb*�tefqb+colkqba�dbbpb�^ka� pklt�dbbpb�tfkqbofkd� fk�Qbu^p*� R,P,>,*� fkqbpqfk^i�

ebijfkqep�afa� klq�^mmb^o�ql�`^rpb�qfpprb�a^j^db*�^ka� kl�`loobi^qflkp�tbob�clrka�

_bqtbbk� fkqbpqfk^i� ebijfkqe� fkqbkpfqfbp�^ka� elpq�tbfdeq�&Mrosfp�bq�^i,*� /775',

Pljb�lqebo�d^pqolfkqbpqfk^i� ebijfkqep*� pr`e�^p�dfww^oa�kbj^qlabp�lc�qeb�

dbkbo^�5ZWR\`a\ZbZ�^ka�9]\ZWRW\`a\ZbZ$� e^sb�_bbk�clrka�^q�efde�

mobs^ibk`bp� fk�dbbpb*� fk`irafkd�@^k^a^�dbbpb� &Mrosfp�bq�^i,*� /775'*� ^ka�qebpb�

m^o^pfqbp�e^sb�_bbk� obmloqba�ql�`^rpb�pfdkfcf`^kq�ibpflkp� fk� elpq�pmb`fbp�

&Eboj^k�^ka�Tbeo*� /7329�Qrddib�^ka�@ofqbp*� /762',� Dfww^oa� kbj^qlabp�tbob�

klq�bs^ir^qba� fk�qefp�pqrav*� _b`^rpb�lkiv�pbsbk�dfww^oap�tbob�`liib`qba*� _^pba�

lk�qeb� obnrbpqp�lc�fkafsfar^i� erkqbop,
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1*0*.� N^hhjZ�XdciVb^cVci�aZkZah

Lod^kl`eflofkb�`lkq^jfk^kqp�tbob�clrka�^q�abqb`q^_ib� ibsbip� fk�qeb�qfpprbp�

lc�^�j^glofqv�lc�qeb�dbbpb�bu^jfkba,� >p�L@p�^ob�clrka� mofj^ofiv�fk�qeb� ifmfa�

co^`qflk�lc�^�qfpprb*� obpriqp�colj�afccbobkq�qfpprbp�^ka�pqrafbp�`^k� _b�`ljm^oba� _v�

ifmfa+kloj^ifwfkd�qeb�. . �`lk`bkqo^qflkp� &?o^rkb�bq�^i,*� /777',� Eltbsbo*�

fkafsfar^i� `lkq^jfk^kqp�j^v�klq�_b�^q�^k�bnrfif_ofrj� fk� fkafsfar^i�_foap�&klq�

`lkpq^kq�^`olpp� ifmfa�pqlobp'*� ^ka�qebobclob*� `ljm^ofplkp�pelria�_b� fkqbomobqba�

tfqe� `^rqflk� &?o^rkb�bq�^i,*� /777',� ?^pba�lk� ifmfa�tbfdeq�bpqfj^qflkp*�. . � ibsbip�

clrka� fk�mlliba� mb`qlo^i�jrp`ibp�lc�L^k^a^�dbbpb�hfiiba� _v�erkqbop� fk�^ii� obdflkp�

lc�L^k^a^�colj� /766�+�73� &?o^rkb�bq�^i,*� /777'�^ka� fk�mb`qlo^i�jrp`ibp�lc�

obpfabkq�L^k^a^�dbbpb� fk�Lef`^dl*� Fiifklfp� &Ibsbkdlla�bq�^i,*� /777'�tbob�pfjfi^o�

ql*�lo�efdebo�qe^k�qeb�dbljbqof`�jb^k�`lk`bkqo^qflkp�clrka� fk�qefp�pqrav,� Pfjfi^o�

o^kdbp�lc�. . �`lk`bkqo^qflkp�tbob�clrka� fk�c^q�qfpprb�lc�L^k^a^�dbbpb�hfiiba� fk�

Kbt�Vloh�Pq^qb� fk� /761�+�62� &Clibv*� /770',

?o^rkb�bq�^i,� &/777'�clrka�qe^q�L^k^a^�dbbpb�^ka�lqebo�ebo_fslolrp�

t^qboclti� e^sb� obi^qfsbiv�ilt�ibsbip�lc�. . p � fk� mb`qlo^i�jrp`ib�qfpprb,� Fk�dbkbo^i*�

ibsbip�lc�. . p �tbob� iltbpq�fk� ebo_fslolrp�pmb`fbp�pr`e�^p�dbbpb*� pt^kp�^ka�

qboobpqof^i�d^jb_foap� &mq^ojfd^k�^ka�dolrpb'*� ^ka�efdebpq�fk�cfpe+b^qfkd�_foap�

pr`e�^p� illkp�^ka�jbod^kpbop,� >p�^k�bu^jmib*� o^kdbp�clo�prjML?� fk�mllip�lc�

mb`qlo^i�jrp`ib�clo�L^k^a^�dbbpb�^ka�`ljjlk�jbod^kpbop�tbob8� ka� +/.6�^ka�

70�+�7522*� obpmb`qfsbiv�&kd-d� ifmfa�tbfdeq'�&?o^rkb�bq�^i,*� /777',� Clo�`ljm^ofplk*�

ifmfa�tbfdeq�dbljbqof`�jb^k�`lk`bkqo^qflk� &73#LF'�lc�prjML?� fk�c^q�qfpprb�colj�

dbbpb� fk�lro�pqrav�t^p�06,5� &/5,1�+�25,4'�kd-d,

/54

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



Pfjfi^oiv*� Clibv�&/770'�clrka�qe^q�tlla�ar`hp�^ka�@^k^a^�dbbpb�^it^vp�

`lkq^fkba� ilt�`lk`bkqo^qflkp�lc�. . �`lkq^jfk^kqp� &E@?*� @EI*� prjAAQ*�

prjM@?p*�afbiaofk'� fk�qebfo�qfpprbp*� pfdkfcf`^kqiv�iltbo�`ljm^oba�ql�lqebo�

t^qboclti� pmb`fbp� &>jbof`^k� _i^`h�ar`h*�j^ii^oa*� p`^rm�^ka� _rccibeb^a'�hfiiba� fk�

Kbt�Vloh�pq^qb� fk� /761�+�62,� Clo�bu^jmib*� Clibv�&/770'�clrka�^ofqejbqf`�jb^k�

&èPA'�`lk`bkqo^qflkp�lc�prjAAQ� fk�c^q�qfpprb�lc�04.&22.'�clo�@^k^a^�dbbpb*�

/11.&030.'�clo�_i^`h�ar`hp�^ka� /26.&100.'�clo�p`^rm� &kd-d�tbq�tbfdeq',� Clo�

`ljm^ofplk*�tbq�tbfdeq�dbljbqof`�jb^k�`lk`bkqo^qflk� &73#@F'�lc�prjAAQ�fk�c^q�

qfpprb�colj�dbbpb� fk�qefp�pqrav�t^p�055� &/20�+�317'�kd-d,

Qeb� ibsbip�lc�L@�`lkq^jfk^kqp�jb^proba� fk�qeb�p^jmiba�@^k^a^�dbbpb�

tbob� iltbo�qe^k�qelpb�clrka� fk�>o`qf`�pb^_foap*� m^oqf`ri^oiv�clo�M@?p,� Fslov�driip�

^ka� kloqebok�crij^op�e^a� ibsbip�lc�M@?p�1..+4..�qfjbp�efdebo�qe^k�qelpb�clrka�

fk�dbbpb� fk�qefp�pqrav�&@>@>OFF*�0..1',� Pj^iibo�>o`qf`�pb^_foap�pr`e�^p�

alsbhfbp*�qef`h+_fiiba�jroobp�^ka� _i^`h+ibddba�hfqqft^hbp�e^a� ibsbip�lc�M@?p�1.�+�

0..�qfjbp�efdebo�qe^k�qebpb�dbbpb,� Lqebo�L@p�pr`e�^p�E@?*� E@E�^ka�prj@EI�

tbob�^ipl�`lkpfabo^_iv�efdebo�fk�qeb�>o`qf`�pb^_foap,� Afccbobk`bp�_bqtbbk�qeb�

dbbpb� fk�qefp�pqrav�^ka�>o`qf`�pb^_foap�tbob�klq�^p�dob^q�clo�prjAAQ�^ka�

afbiaofk� `lk`bkqo^qflkp� &/,3+0.�qfjbp�efdebo�fk�>o`qf`�pb^_foap�clo�prjAAQ�^ka�2+�

/3�qfjbp�efdebo�clo�afbiaofk'� &@>@>O�FF*�0..1',

Qebob� fp� ifqqib� fkcloj^qflk�lk� M@AA-C�^ka�`lM@?� ibsbip� fk� dbbpb�clo�

`ljm^ofplk,� Qo^`b� ibsbip�lc�qebpb�`ljmlrkap�tbob�clrka� fk�lkb�mlli�lc�mb`qlo^i�

jrp`ibp�colj�@^k^a^�dbbpb� fk� ?ofqfpe�@lirj_f^�^k^ivpba�_v�?o^rkb�bq�^i,

&/777',� Obpfarbp�clrka� fk� ifsbo�qfpprb� fk�pljb�>o`qf`�pb^_foap�tbob�3.�+� /...
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qfjbp�efdebo�&_^pba�lk� ifmfa�tbfdeq�bpqfj^qflkp'�qe^k�qelpb�clrka� fk�c^q�qfpprb� fk�

dbbpb� fk�qefp�pqrav�&@>@>OFF*� 0..1',

>ii� ifsbo�jbq^i� ibsbip�clrka� fk�qeb�dbbpb� fk�qefp�pqrav�tbob�^q�lo�kb^o�qeb�

jfkfjrj�abqb`qflk� ifjfqp,� Ifsbo�jbo`rov�ibsbip�tbob�`lkpfabo^_iv�iltbo�qe^k�

ibsbip� fk�cfpe+b^qfkd� _foap�pr`e�^p�`ljjlk�jbod^kpbop� &jb^k� /.,.�+� /5,3�md-d�

tbq�tbfdeq� fk� ifsbo'�hfiiba� fk�Nr~_b`�&I^kdilfp�^ka� I^kdfp*� /773'�^ka� fk�a^__ifkd�

ar`hp�^ka�pb^�ar`hp�colj�s^oflrp� obdflkp�lc�@^k^a^� &o^kdb�.,./4�+�0,1�md-d�tbq�

tbfdeq� fk� ifsbo'�&?o^rkb�bq�^i,*� /777',

Pfdkfcf`^kq�`loobi^qflk�^jlkd�`lkq^jfk^kqp�t^p�clrka,� Fk�dbkbo^i*�L@p�

tbob�mlpfqfsbiv�`loobi^qba� fkaf`^qfkd�qe^q�`l^``rjri^qflk�lc�qebpb�`ljmlrkap�

l``rooba*� ^iqelrde�qeb�qluf`lildf`^i�pfdkfcf`^k`b�lc�`l^``rjri^qflk� fk�qeb�dbbpb�

fp�rk`ib^o,� @loobi^qflkp�_bqtbbk� ibsbip�lc� M@?p�^ka�mmñ+AAB�e^sb�_bbk�clrka�

fk�_^ia�b^dibp� fk�qeb�Dob^q�I^hbp�^ob^�lc�@^k^a^�^ka� _bqtbbk�`roobkq+rpb�

mbpqf`fabp�pr`e�^p�lod^klmelpme^qbp�^ka� obpfar^i�lod^kl`eilofkbp� &mofj^ofiv�

m*mñ+AAB'�fk� qobb�pt^iiltp� fk�Lkq^ofl*�@^k^a^� &?ltboj^k�bq�^i,*� /7739� ?fpelm�bq�

^i,*�0...',

Clo�jlpq�lc�qeb�`lkq^jfk^kqp�jb^proba� fk�qeb�@^k^a^�dbbpb� fk�lro�pqrav*�

`lk`bkqo^qflkp�tbob�tbii� _bilt�obmloqba�qeobpelia� ibsbip�clo�_flildf`^i�bccb`qp� fk�

^sf^k�pmb`fbp�bsbk�tebk�`lkpfaboba� _v�pb^plk� &abJ^o`e�bq�^i,*� /7769� ?o^rkb�bq�

^i,*� /7779�@>@>OFF*�0..1'*�tfqe�qeb�bu`bmqflk�lc�Q@AA+QBL�^ka�m*m+AAB�^ka�

prjAAQ�`lk`bkqo^qflkp,

Cfdrob�3,/� fiirpqo^qbp�qeb�Q@AA+QBL�`lk`bkqo^qflkp� fk�c^q�qfpprb�_v�pb^plk�

fk� obi^qflk�ql� obmloqba�qeobpelia� ibsbip�clo�_flildf`^i�bccb`qp� fk�^sf^k� pmb`fbp,� Fk
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C^ii Pmofkd

[�Q@AA+QBN�`^i`ri^qflkp�tbob�_^pba�lk�M@AA*�M@AC�^ka�`lM@?�`lk`bkqo^qflkp�^ka�Tloia�Eb^iqe�Lod^kfw^qflk�^sf^k�qluf`�bnrfs^ibk`b�c^`qlop�
&QBCp'�^p�obmloqba� fk�s^k�abk�?bod�bq�^i,� &/776',
Hr_f^h�bq�^i,*� /767� &obmloqba� fk�abJ^o`e�bq�^i,*� /776'
Dfbpv�/772_� &obmloqba� fk�abJ^o`e�bq�^i,*� /776'

Plifa� ifkbp�obmobpbkq�obmloqba�qeobpelia� ibsbip�clo�obmolar`qfsb�bccb`qp� fk�^sf^k�pmb`fbp,
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c^ii�dbbpb�pqrafba*� `lk`bkqo^qflkp� &/,6�mdQBN-d'�pifdeqiv�bu`bbaba�qeb�KL>BI�

&kl�^asbopb�bccb`q� ibsbi'�clo�obmolar`qflk� Fk�`ef`hbkp�^ka� _^ia�b^dibp� &/,3�md-d�

tt',� Fk�qeb�pmofkd�dbbpb�pqrafba*� qeb�dbljbqof`�jb^k�Q@AA+QBN� ibsbi� &/7,0�

mdQBN-d'�^ipl�bu`bbaba�qeb�KL>BI�clo�eboofkd�driip� &/.�mdQBN-d�tt'�^ka�

^mmol^`eba�qeb�IL>BI�&iltbpq�^asbopb�bccb`q�ibsbi'�clo�obmolar`qflk�clo�tlla�

ar`hp� &0.�mdQBN-d�tt'�&Cfdrob�3,/',� Eltbsbo*� qobjbkalrp�afccbobk`bp� fk�

pbkpfqfsfqv�ql� obmolar`qfsb�bccb`qp�lc�aflufk+ifhb�`lkq^jfk^kqp�e^sb�_bbk�

abjlkpqo^qba� fk�tfia�_foap,� Clo�bu^jmib*� clo�Clopqboñp�qbokp*�qeobpelia� ibsbip�^ob�

`lkpfabo^_iv�efdebo�&KL>BI�clo�e^q`efkd�pr``bpp;0..�mdQBN-d�tt*�

IL>BI;00..�mdQBN-d�tt'�&abJ^o`e�bq�^i,*� /776',� Qebobclob*� `ljm^ofplkp�

_bqtbbk�pmb`fbp�jrpq�_b�j^ab�`^rqflrpiv,

Cfdrob�3,0� fiirpqo^qbp�m*m+AAB�^ka�prjAAQ�`lk`bkqo^qflkp� fk�c^q�qfpprb�lc�

pmofkd�dbbpb�colj�lro�pqrav� fk� obi^qflk�ql� obmloqba� qeobpelia� ibsbip�clo�bddpebii�

qefkkfkd� fk�cobb+o^kdfkd�^sf^k�pmb`fbp,� >�pj^ii� krj_bo�lc�qeb�pmofkd�dbbpb�e^a�

`lk`bkqo^qflkp�lc�m*m+AAB�^ka�prjAAQ� fk�c^q�qe^q�^mmol^`eba�lo�bu`bbaba�qeb�

qeobpelia� ibsbip�clo�bddpebii�qefkkfkd� obmloqba�clo�bddp�fk� _oltk�mbif`^kp,

Fk�^aafqflk�ql�qeb�bccb`qp�qe^q�afccbobkq�`lkq^jfk^kqp�`^k� fkar`b�

fkabmbkabkqiv*� pljb�pqrafbp�e^sb�abjlkpqo^qba� fkqbo^`qfsb�_flildf`^i�bccb`qp�

_bqtbbk�^ka� ^jlkd�bksfolkjbkq^i�`lkq^jfk^kqp,� I^_lo^qlov�pqrafbp�e^sb�

peltk�pljb�bsfabk`b�clo�^aafqfsb�^ka� klk+^aafqfsb� &pvkbodfpqf`�lo�^kq^dlkfpqf`'�

bccb`qp�^jlkd�M@?p*�aflufkp�^ka�cro^kp�&Qovmelk^p*� /7739�s^k�abk�?bod�bq�^i,*�

/7769� RPAEEP*�0...',� Fkqbo^`qflkp�e^sb�^ipl�_bbk�clrka� _bqtbbk�M@?p�^ka�

jbqevi�jbo`rov�^ka�M@?p�^ka�m*mñ+AAB�&RPAEEP�0...',
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25,...�m*m+AAB�bddpebii�qefkkfkd*�ab`ob^pba�
molar`qflk� fk�illkp� &Clu�bq�^ q*� /76.�Xobmloqba� fk�
?o^rkb�bq�^i,*� /777Z'

1.,...�m*m ñ+AAB�bddpebii� qefkkfkd*�ab`ob^pba�
molar`qflk�fk�mbobdofkb�c^i`lkp� &>j_olpb�bq�^f,*� -544�
Xobmloqba� fk� ?irp*� /7749� 0..1Z'

/3�+�0.*...�prjAAQ�bddpebii�qefkkfkd� fk�pb^_foap
&Mb^h^ii�bq� ^i,*� /77.�Xobmloqba� Fk�@>@>OFF*� 0..1Z'

m*m+AAB�bddpebii� qefkkfkd*�ab`ob^pba�molar`qflk�
fk�lpmobv� &Glekplk�b q�^i,*� /753�Xobmloqba� Fk� ?irp*� 0..1Z'

m *m ñ+AAB�bddpebii�qefkkfkd*� ab`ob^pba�molar`qflk�
fk�_oltk�mbif`^kp�&? irp*� /760�Xobmloqba� fk� ?irp*� /7749� 0..1Z'

@ -'
@ -' m*mñ+AAB prjAAQ

klqb8�Plifa� ifkbp� fkaf`^qb�obmloqba�qeobpelia� ibsbip�clo�_flildf`^i�bccb`qp� fk�_foa�bddp,

-4-



1*0*/� MZVhdcVa� VcY�\ZcYZg�Y^[[ZgZcXZh� Cc� XdciVb^cVcih

Lod^kl`eilofkbp�tbob�clrka�^q�ibsbip�2� &prjM@?'�ql�01� &prjAAQ'�qfjbp�

efdebo�fk� pmofkd�dbbpb�`ljm^oba�ql�qelpb�`liib`qba� fk�c^ii,� Lkb�mlppf_ib�

bumi^k^qflk�clo�qefp�pb^plk^i�afccbobk`b� obi^qbp�ql�qeb�^``rjri^qflk�lc�qebpb�

`lkq^jfk^kqp� fk�tfkqbofkd�^ob^p�^ka-lo�arofkd�pmofkd�jfdo^qflk,� @^k^a^�dbbpb�

^ob�mofj^ofiv�^�jfdo^qlov�pmb`fbp�^ka� qelpb�hfiiba� fk�I^_o^alo�^ob�jlpq�ifhbiv�m^oq�

lc�qeb�K>M� tef`e�_obbap�colj�tbpqbok�Dobbki^ka�ql�I^_o^alo*� b^pqbok�Nr~_b`�

^ka� fkpri^o�Kbtclrkai^ka� fk�@^k^a^� &@TP*�0...9�Jlt_o^v�bq�^i,*� 0..0',� Qeb�

K>M�jfdo^qbp�plrqe�qeolrde�qeb�@^k^af^k�J^ofqfjb�molsfk`bp�^ka�^ilkd�qeb�

Kbt�Bkdi^ka� `l^pq�lc�R,P,>,*� ^ka�tfkqbop�^ilkd�qeb�>qi^kqf`�`l^pq�plrqe�lc�Ilkd�

Fpi^ka�Plrka*�Kbt�Vloh*�ql�Mb^� Fpi^ka*� Kloqe�@^olifk^*� R,P,>,� &Jlt_o^v�bq�^i,*�

0..0',� >iqbok^qfsbiv*� fq�fp�mlppf_ib�qe^q�pljb�lc�qeb�dbbpb�hfiiba� fk�qeb�pmofkd�

kb^o�qeb�Nr~_b`+I^_o^alo�_loabo�j^v�_b�m^oq�lc�qeb�>qi^kqf`�mlmri^qflk� &>M'�

tef`e� _obbap� fk� kloqebok�Nr~_b`�^ilkd�Rkd^s^�?^v�^ka�b^pqbok�Eraplkñp�?^v�

^ka�qeb� fkqboflo�Rkd^s^�Mbkfkpri^� &@TP*�0...',� Qeb�>M�jfdo^qbp�plrqe�^ilkd�

qeb�b^pqbok�pelobp�lc�Eraplk�?^v�^ka�G^jbp�?^v�fk�@^k^a^*� ^`olpp�Kbt�Vloh�

Pq^qb�^ka�tfkqbop�colj�Kbt�Bkdi^ka� plrqe�ql�Plrqe�@^olifk^� &Jlt_o^v�bq�^i,*�

0..0',� Obd^oaibpp�lc�qeb�dolrmfkd*�dbbpb� hfiiba� fk�qeb�pmofkd� fk�I^_o^alo�e^sb�

ob`bkqiv�jfdo^qba�colj�qeb� fkarpqof^ifwba� kloqeb^pqbok�R,P,>,� ^ka�^ob� ifhbiv� �̂

jfuqrob�lc�_obbafkd�^ariqp�^ka�vb^oifkdp�_b`^rpb�c^jfiv�_lkap�^ob�pqolkd�tfqefk�

qeb�cfopq�vb^o�^ka�vb^oifkdp�qvmf`^iiv�obqrok�ql�qebfo�k^q^i�^ob^p�tfqe�qebfo�m^obkqp�

fk�qeb�pmofkd� &?biiolpb*� /756',� @lksbopbiv*� dbbpb�hfiiba� fk�qeb�c^ii�^ob�jfdo^qfkd�

plrqe�clo�qeb�tfkqbo�^ka�^ob�^�jfuqrob�lc�^ariqp*� vb^oifkdp�^ka�grsbkfibp� &vlrkd
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lc�qeb�vb^o'�colj� I^_o^alo�lo�Dobbki^ka,� Qeb� i^qqbo�dolrm�tlria�e^sb�klq�vbq�

_bbk�bumlpba�ql�qeb�jlob� fkarpqof^ifwba�^ob^p�bk`lrkqboba�arofkd�qeb�jfdo^qlov�

^ka�tfkqbofkd�mboflap�^ka�qerp*�qebv�tlria� _b�bumb`qba�ql�e^sb�qfpprb�

`lkq^jfk^kq�`lk`bkqo^qflkp�`ilpb�ql�_^`hdolrka� ibsbip,� >db� o^qflp�clo�qeb�K>M�

@^k^a^�dbbpb�hfiiba�arofkd�qeb�>qi^kqf`�@^k^a^�c^ii� erkqfkd�pb^plk�colj� /77/� +�

/777� e^sb� o^kdba�colj�^mmolufj^qbiv�.,3�ql� /,3�grsbkfibp-^ariq�&bpqfj^qba�colj�

Cfdrob�02*�@TP*�0...',

>klqebo�mlqbkqf^i�`lkqof_rqfkd�c^`qlo�ql�qeb�pb^plk^i�afccbobk`bp� fk�L@�

`lk`bkqo^qflkp� fk�dbbpb�obi^qbp�ql� ifmfa�pqlobp,� Fk�lqebo�pmb`fbp*� qeb�afpqof_rqflk�

^ka�avk^jf`p�lc�_lav�ifmfa� pqlobp�e^sb�_bbk�peltk�ql�^ccb`q�qeb�ibsbip�^ka�

afpqof_rqflk�lc�L@p�&bd,�>kaboplk�bq�^i,*� /7629� Ebkof`hplk�bq�^i,*� /7749� Klopqorj�

bq�^i,*� /7769�Li^cpalqqfo�bq�^i,*� /7769� Mlifp`erh�bq�^i,*�0..0',� Clo�@^k^a^�dbbpb*�

mb^h�`lkafqflk� fp� ob^`eba�peloqiv�^cqbo�qeb�pmofkd�jfdo^qflk� &E^kplk*� /7409�

Jlt_o^v�bq�^i,*� 0..0',� Qerp*� ^p�L@� obpfarbp�^ob�^`nrfoba*�qebv�^ob�pqloba� fk�

qeb�bum^kafkd� ifmfa� mlli,� C^q�pqlobp�pr_pbnrbkqiv�afjfkfpe�qeolrdelrq�qeb�

kbpqfkd�^ka� _olla+ob^ofkd�mboflap�^ka�^ob�^q�^k�^kkr^i� ilt�arofkd�qeb�prjjbo�

jlriq�&E^kplk*� /7409�Jlt_o^v�bq�^i,*�0..0',� Arofkd�qefp�mbofla�lc�avk^jf`�c^q�

pqlob�jl_fifw^qflk*� mi^pj^� ifmfa� ibsbip� fk`ob^pb�^ka�L@�`ljmlrkap�qe^q�e^sb�

_bbk�^``rjri^qba� ^ka�pqloba� fk�c^q�^ob�bumb`qba�ql�_b�jlob� ob^afiv�jbq^_lifwba�

^ka�bu`obqba� &@i^oh�bq�^i,*� /765',� >iqelrde�L@�`lkq^jfk^kqp� fk�dbkbo^i� ^ob�

obi^qfsbiv�mbopfpqbkq*� qebv�^ob�jbq^_lifwba�^ka�bu`obqba� _v�_foap�^ka�j^jj^ip�

^q� o^qbp�tef`e�s^ov�tfqe�qeb�me^oj^`lhfkbqf`p�lc�qeb�`ljmlrka�^ka�qeb� ifmfa� mlli�

avk^jf`p�lc�qeb�pmb`fbp�&Klopqolj�bq�^i,*� /7649�@i^oh�bq�^i,*� /765',� E^ic+ifsbp�clo
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s^oflrp�L@p� fk�afccbobkq�pmb`fbp�e^sb�_bbk� obmloqba�^ka�^ob�pfjfi^o�ql�qelpb�

_^pba�lk�^k�bumbofjbkq^i�jlabi�absbilmba�clo�grsbkfib� eboofkd�driip�_v�@i^oh�bq�

^i,� &/765',� E^ic+ifsbp� fk�qeb�eboofkd�driip�tbob� fk�qeb�loabo�lc�3.� &clo�AAA'�ql�5..�

a^vp� &clo�AAB'�&@i^oh�bq�^i,*� /765',� Eltbsbo*� fk� `^`hifkd�dbbpb*� qeb�e^ic+ifcb�lc�

AAB�t^p�peltk�ql�_b�jr`e�peloqbo�&41�a^vp'�&>kaboplk�bq�^i,*� /762'*� mboe^mp�

_b`^rpb� fq�t^p�jb^proba�arofkd�^� mbofla�lc�ab`ob^pfkd�c^q�pqlobp� &@i^oh�bq�^i,*�

/765',� ?^pba�lk�qeb� obpriqp�clo�eboofkd�driip�^ka�lqebo�pmb`fbp*� fq� fp�mlppf_ib�

qe^q�qeb�L@� ibsbip�`lria� e^sb�ab`ob^pba�`lkpfabo^_iv�arofkd�qeb�clro�jlkqep�

_bqtbbk� pmofkd�^ka�c^ii�jfdo^qflkp�arb�ql�qeb�jl_fifw^qflk�lc�ifmfap�^ka�

pr_pbnrbkq� fk`ob^pba�^s^fi^_fifqv�clo�jbq^_lifpj�^ka�bu`obqflk�lc�L@p�arofkd�

qe^q�qfjb*� eltbsbo*� fq�pbbjp�rkifhbiv�qe^q�qeb� /4�clia�ab`ob^pb� fk�m*m+AAB� ibsbip�

pbbk� fk�qefp�pqrav�`^k� _b�bumi^fkba�bkqfobiv�_v�fk`ob^pba�`ib^o^k`b� o^qbp�^ilkb,

Fk�dbkbo^i*� qeb�`ib^o^k`b� o^qbp�lc�efdeiv�ifmlmefif`�L@�`ljmlrkap�^ob�

fksbopbiv�obi^qba�ql� ifmfa� mlli�pfwb9�L@p�^ob�`ib^oba�jlob�nrf`hiv�tebk�c^q�pqlobp�

fk�^k�^kfj^i� ^ob�pj^ii� &@i^oh�bq�^i,*� /765'�&fb,�^cqbo�qeb�prjjbo�jlriq�clo�@^k^a^�

dbbpb',� Fk� i^qb�prjjbo�^ka�c^ii*�^p� ifmfa� pqlobp�bum^ka�^d^fk� fk� mobm^o^qflk�clo�

c^ii�jfdo^qflk*� bumlprob�ql�L@�`lkq^jfk^kqp� fk� I^_o^alo�fp�jlpq�ifhbiv�jr`e�

iltbo�qe^k�arofkd�tfkqbo�^ka� b^oiv�pmofkd� fk� fkarpqof^ifwba�^ob^p,� Qerp*� ^kv�

obj^fkfkd�L@�obpfarbp�tlria� _b�afirqba*� ^ka�p^jmibp�q^hbk� fk�qeb�c^ii�tlria�

e^sb� iltbo�L@�`lk`bkqo^qflkp�qe^k� fk�qeb�pmofkd,

Obd^oaibpp�lc�qeb�jb`e^kfpjp�_befka�qeb�pb^plk^i�afccbobk`bp� fk�qfpprb�

L@� ibsbip*� fq�fp�^mm^obkq�qe^q�bumlprob�ql�L@p� fp�dob^qbo�fk� pmofkd-prjjbo�qe^k�

fk�c^ii,� ?flildf`^i�bccb`qp�arb�ql�qebpb�`lkq^jfk^kqp�tlria� _b�jlob� ifhbiv�ql
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l``ro�^cqbo�qeb�pmofkd�jfdo^qflk*�arofkd�kbpqfkd�^ka�_olla+ob^ofkd�mboflap�tebk�

ifmfa� pqlobp�`lkq^fkfkd�qeb�L@p�^ob�jl_fifwba*� `ljm^oba�ql�c^ii�tebk�

`lkq^jfk^kq�_roabkp�^ob� iltbo�^ka� ifmfa�abmlpfqp�^ob� ifhbiv�jlob�pq^_ib,

Bumi^k^qflkp�^ob�ibpp�l_sflrp�clo�qeb�efdebo�ibsbip�lc�ebm^qf`�jbo`rov*�

`^ajfrj�^ka� pbibkfrj� fk�pmofkd�dbbpb�`ljm^oba�ql�c^ii,� Fq� fp�mlppf_ib�qe^q�qeb�

pifdeqiv�efdebo�ibsbip�lc�jbo`rov�^ka�`^ajfrj�pbbk� fk� pmofkd�`lria� _b�^qqof_rqba�

ql� fk`ob^pba�bumlprob�fk�qeb�tfkqbofkd�^ob^,� Dbbpb�rkabodl�^�jlriq�lc�^ii�qebfo�

cb^qebop� fk�prjjbo*� ^ka�jbo`rov�obpfarbp�`^k�_b�abmlpfqba� fk�qeb� obmi^`bjbkq�

cb^qebop�arofkd�qebfo�cloj^qflk� &P`ebre^jjbo*� /765'*�tef`e�`lria� obpriq�fk�

ab`ob^pba�c^ii� qfpprb�obpfarbp,� Pbibkfrj� ibsbip�`^k�s^ov�tfqe�clo^db�qvmb�

&Lefbkaloc*� /774'*� qerp*� pb^plk^i�afccbobk`bp� fk�ebm^qf`�pbibkfrj� ibsbip�j^v�

obcib`q�qeb�pb^plk^i�afccbobk`bp� fk�afbq,� >p�tfqe�qeb�pb^plk^i�afccbobk`bp� fk�L@�

obpfarbp*� qeb� iltbo�ibsbip�lc�jbo`rov*� `^ajfrj�^ka�pbibkfrj�pbbk� fk�qeb�c^ii�

dbbpb�j^v�^ipl�_b� obi^qba�ql�qeb�abjldo^mef`�j^hbrm�lc�qeb�_foap�p^jmiba,

Dbkabo�afccbobk`bp� fk�pljb�`lkq^jfk^kq�ibsbip�tbob�^ipl�clrka�lk�

rkfs^of^qb�^k^ivpfp,� @lk`bkqo^qflkp�lc�m*m+AAB�^ka� prjAAQ�fk�c^q�^ka�

pbibkfrj�^ka�afbiaofk� fk� ifsbo�tbob� /,1�ql�1,0�qfjbp�efdebo�fk�j^ibp�qe^k�cbj^ibp,�

Pfjfi^o�dbkabo�afccbobk`bp� fk�. . �^ka�qo^`b�bibjbkq�`lk`bkqo^qflkp�e^sb�_bbk�

abjlkpqo^qba� fk� pljb�lqebo�pqrafbp�lc�tfia� _foap� &bd,� Alk^iaplk�^ka�?o^rkb*�

/777',� Fq�fp�dbkbo^iiv�qelrdeq�qe^q�cbj^ibp�^ob�^_ib�ql�abmlpfq�^�molmloqflk�lc�

qebfo�`lkq^jfk^kq�_roabk� fkql�absbilmfkd�bddp�arofkd�qeb�_obbafkd�pb^plk�

&Alk^iaplk�^ka�?o^rkb*� /7779� Ibsbkdlla*� /777',� Klq�^ii� `lkq^jfk^kqp�

jb^proba� fk�qeb�p^jmiba�dbbpb�tbob�iltbo�fk�cbj^ibp9� mboe^mp�_b`^rpb�qeb
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dbbpb�tbob�p^jmiba�b^oiv�fk�qeb�_obbafkd�pb^plk�^ka� pljb�lc�qeb�cbj^ibp�e^a�

klq�`ljmibqba� i^vfkd�qebfo�bddp,� Rkcloqrk^qbiv*� dbkabo�a^q^�tbob�klq�^s^fi^_ib�

clo�qeb�c^ii�dbbpb�^ka� pfjfi^o�`ljm^ofplkp�`lria� klq�_b�j^ab�clo�qe^q�pb^plk,

1*0*0� ;hhdX^Vi^dch�WZilZZc�XdciVb^cVcih�VcY�]ZVai]�eVgVbZiZgh�WVhZY�dc�

bjai^eaZ�kVg^VWaZ� gZ\gZhh^dc�VcVanhZh

1*0*0*-� =dciVb^cVcih�VcY�<IM

Afbiaofk�`lk`bkqo^qflk� fk� c^q�t^p�clrka�ql�_b�^�pfdkfcf`^kq�mobaf`qlo�lc�?LP,�

Fk�^ii�dolrmp� &fk`irafkd�aflufk+qbpqba�dbbpb�^ka�pmofkd�dbbpb�lkiv'*�dbbpb�tfqe�

efdebo�ibsbip�lc�afbiaofk�qbkaba�ql�_b� fk�_bqqbo�_lav�`lkafqflk� &dob^qbo�c^q�pqlobp',�

Clo�^ii�dbbpb*� fk`ob^pfkd�afbiaofk�`lk`bkqo^qflk� fk�c^q�colj�1,5�ql�//7,/� kd-d�tt�

&colj�qeb�03[�mbo`bkqfib�ql�qeb�53[�mbo`bkqfib'� obpriqba� fk�^k� fk`ob^pb�fk�

mobaf`qba� ?LP�colj�0,5�ql�1,3� &Cfdrob�3,1',� Clo�qeb�aflufk+qbpqba�dbbpb*� pbsbo^i�

pbm^o^qb� obdobppflk�jlabip�tbob�absbilmba�b^`e�tfqe�^�pfkdib�. . �`lkq^jfk^kq*�

fk`irafkd�afbiaofk*� ^p�qeb�lkiv�pfdkfcf`^kq�mobaf`qlo�&Q^_ib�3,6',

>p�L@p�^ob�pqloba� fk�qeb�ifmfa�co^`qflk�lc�^�qfpprb*�lk�^�tbq�tbfdeq�&cobpe�

tbfdeq'�_^pfp*� qeb�. . �`lk`bkqo^qflk� obcib`qp*� fk� m^oq*� qeb�molmloqflk�lc�ifmfa� fk�qeb�

qfpprb,� ?LP�t^p�pqolkdiv�mlpfqfsbiv�`loobi^qba�tfqe�#� ifmfa� fk�c^q�qfpprb�&o;.,55*�

m:.,./',� Qerp*� qeb�^ppl`f^qflk�pbbk� _bqtbbk�?LP�^ka�afbiaofk� obcib`qp*� fk� m^oq9�

qeb� fk`ob^pba�. . �pqlo^db�`^m^`fqv�mbo�do^j�lc�c^q�qfpprb�lc�dbbpb�tfqe�efdebo�

?LP� &i^odbo�c^q�obpbosbp',� Lk�^� ifmfa�tbfdeq�_^pfp*� . . p �^ob�lcqbk�kbd^qfsbiv�

`loobi^qba�tfqe�?LP� obcib`qfkd�qeb� fk`ob^pba�`lk`bkqo^qflk�lc�. . p � fk�pj^iibo�

ifmfa�`ljm^oqjbkqp� &Ebkofhplk�bq�^i,*� /774',� ?b`^rpb�afbiaofk�^ka�lqebo�. . �

`lkq^jfk^kqp�e^sb�^�efde�^ccfkfqv�clo�ifmfap*�qebfo�afpqof_rqflk� fk�^k�lod^kfpj� fp
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?bokelcq�bq�^i,*� 0...'�^ka� pljb�pqrafbp�e^sb�peltk�bsfabk`b�lc�fjjrklqluf`�

bccb`qp� fk� cobb+o^kdfkd�^sf^k�pmb`fbp� &bd,�Do^pj^k�bq�^i,*�0...9� RPAEEP�0...9�

Clu�0../',� Cbt�pqrafbp*� eltbsbo*� e^sb�pmb`fcf`^iiv�bu^jfkba�qeb� obi^qflkpefm�
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^kfj^ip� &bd,�tefqb�jrp`ib�afpb^pb� fk�aljbpqf`�i^j_p�^ka� `^isbp'� &Lefbkaloc*
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/774',� Ifhb�lqebo�bppbkqf^i�bibjbkqp*� fq� fp�rpr^iiv�eljblpq^qf`^iiv�obdri^qba*�^ka�

rmq^hb�^ka� ilpp�lc�afbq^ov�pbibkfrj� fp� o^mfa� fk� ^sf^k�qfpprbp*� bpmb`f^iiv�ifsbo�

&Lefbkaloc*� /774',� Kloj^i�aov+tbfdeq�`lk`bkqo^qflkp�lc�pbibkfrj� fk� ifsbop�^ka�

hfakbvp�lc�pbsbo^i�pmb`fbp�lc�_foap� fk�cobpet^qbo�e^_fq^qp�^ob�_bqtbbk�2�^ka� /.�

md-d� &Lefbkaloc*� /774'� &^mmolufj^qbiv�/,.�+�0,3� md-d�tt',� Pbibkfrj�

`lk`bkqo^qflkp� fk�qeb�dbbpb� fk�qeb�mobpbkq�pqrav�tbob�pifdeqiv�_bilt�qefp� ibsbi,

Pbibkfrj� fp�clrka� fk�qeb�^kqf+lufa^kq�bkwvjb�dirq^qeflkb�mbolufa^pb*� ^ka�

qeb� obnrfobjbkq�clo�pbibkfrj� fp� obi^qba�ql�qeb�^jlrkq�lc�lufa^kq�^`qfsfqv�fk�^k�

^kfj^i,� Qeb�mlpfqfsb� olib�lc�pbibkfrj� fk�elpq� fjjrkfqv�e^p�_bbk�tbii�

al`rjbkqba� fk�bumbofjbkq^i�^ka�aljbpqf`�^kfj^ip,� Pbsbo^i�bumbofjbkq^i�

pqrafbp�e^sb�abjlkpqo^qba�mlpfqfsb�bccb`qp�lc�pbibkfrj�^ka�sfq^jfk�B�

prmmibjbkq^qflk�lk� fjjrkfqv�fk� eb^iqev�^kfj^ip� &Aero�bq�^i,*� /77.9� O^alpqfqp�bq�

^i,*�0...'*� fk`irafkd�`ef`hbkp�`e^iibkdba�tfqe�9WZS_WO�aS[SYYO�ll`vpqp� &@lfk^db�

bq�^i,*� /762',� Qeb� fkqbo^`qflk�_bqtbbk�pbibkfrj�^ka�sfq^jfk� B� fk� obi^qflk�ql�

fjjrkfqv*� eltbsbo*� fp�rk`ib^o*�^ka� pqrafbp�al�klq�^it^vp�`i^ofcv�qebfo�pbm^o^qb�

olibp� &Aero�bq�^i,*� /77.',

Lsbo^ii*� qeb� obi^qflkpefm�_bqtbbk�pbibkfrj� ibsbip*� fjjrkb� obpmlkpb�^ka�

molqb`qfsb� fjjrkfqv� fp�`ljmibu�&Aero�bq�^i,*� /77.9�>oqero�bq�^i,*� 0..1'*� ^ka� qeb�

molqb`qfsb� olib�lc�pbibkfrj� fk� obi^qflk�ql�m^o^pfqb� fkcb`qflk�e^p�klq�_bbk�

`lksfk`fkdiv�abjlkpqo^qba� fk�bumbofjbkq^i�^ka�aljbpqf`�^kfj^ip,

Fk�cobb+o^kdfkd�tfiaifcb�pmb`fbp*�qeb� obi^qflkpefm�_bqtbbk�pbibkfrj�^ka�

m^o^pfqf`� fkcb`qflk�e^p� o^obiv�_bbk�bu^jfkba*� ^ka�^mmb^op� fk`lk`irpfsb,� Fk�^�

pqrav�lc�jbq^i�^ka�pbibkfrj� ibsbip� fk�cobb+o^kdfkd� hfkd�^ka� `ljjlk�bfabo�ar`hp
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fk� qeb�@^k^af^k�>o`qf`� fk� obi^qflk�ql�s^oflrp�eb^iqe� m^o^jbqbop*�T^vi^ka�bq�^i,�

&0../'�clrka� kl�^ppl`f^qflk� _bqtbbk� ifsbo�pbibkfrj� ibsbip�^ka� fkqbpqfk^i� m^o^pfqb�

^_rka^k`b,

Pbibkfrj� ibsbip� fk�qefp�pqrav�tbob�clrka� ql�_b�mlpfqfsbiv�^ppl`f^qba�tfqe�

jlpq�jbq^i�^ka�. . �`lkq^jfk^kqp� fk�^ii�dolrmp�lc�dbbpb�bu^jfkba,� Bipbtebob*�

pbibkfrj� ibsbip�e^sb�_bbk�clrka�ql�s^ov�tfqe�qeb�`lk`bkqo^qflkp�lc�pljb�

`lkq^jfk^kqp*�jlpq�klq^_iv�jbo`rov,� Fk�cobb+o^kdfkd�j^jj^if^k�pmb`fbp�tfqe�

bibs^qba�qlq^i�jbo`rov�`lk`bkqo^qflkp� fk�qeb� ifsbo*� pbibkfrj� ibsbip�tbob�pqolkdiv�

mlpfqfsbiv�`loobi^qba*� lcqbk� ^q�^� /8/� jli^o�o^qfl�&Bfpibo*� /7639� P`ebre^jjbo�bq�

^i,*� /776',� Qeb�_bkbcf`f^i�bccb`q�lc�pbibkfrj� obi^qfsb�ql�jbo`rov�qluf`fqv�e^p�_bbk�

tbii�al`rjbkqba� &Dlvbo*� /7739�Qeljmplk*� /774'�^ka� fp�_bifbsba�ql� obpriq�colj�

qeb�cloj^qflk�lc�qluf`lildf`^iiv�fkboq�Ed+Pb�`ljmibubp� &P`ebre^jjbo�bq�^i,*�

/776',� Fk� _foap*� qeb� obi^qflkpefm�_bqtbbk� ebm^qf`�jbo`rov�^ka�pbibkfrj�^mmb^op�

ql�_b�jlob�s^of^_ib,� Fk�jfdo^qlov�_foap*� qeb� obi^qfsb� o^qbp�lc�^``rjri^qflk�lc�qeb�

qtl�bibjbkqp�j^v�fkcirbk`b�qeb� o^qfl�clrka� fk�qeb� ifsbo�^q�^�dfsbk�qfjb�

&Lefbkaloc*� /774',� Pfjfi^o�obi^qflkpefmp�_bqtbbk�pbibkfrj� ibsbip�^ka�lqebo�

`lkq^jfk^kqp�e^sb�klq�_bbk�tbii�al`rjbkqba� fk�cobb+o^kdfkd�tfiaifcb,

1*0*1� ;cVani^XVa�Xdch^YZgVi^dch

@loobi^qflk�^jlkd�`lkq^jfk^kqp�`^k�_b�mol_ibj^qf`�clo�pq^qfpqf`^i�

^k^ivpbp� fk�l_pbos^qflk^i� pqrafbp�pr`e�^p�qefp,� Fk�^ppbppfkd�qeb� obi^qflkpefm�

_bqtbbk�`lkq^jfk^kq�ibsbip�^ka�eb^iqe� m^o^jbqbop�rpfkd�jriqfs^of^qb�obdobppflk�

^k^ivpbp*�qeb�mlqbkqf^i� clo�jriqf`liifkb^ofqv�&`loobi^qflk�^jlkd� fkabmbkabkq�

s^of^_ibp*� lo�`lkq^jfk^kqp'�jrpq�_b�`lkpfaboba,� Pbsbo^i�jbqelap�e^sb�_bbk
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molmlpba�ql�ebim�^aaobpp�qeb� Fpprb�lc�jriqf`liifkb^ofqv� fk�bmfabjflildf`^i�

pqrafbp*� fk`irafkd�mofk`fm^i�`ljmlkbkqp�^k^ivpfp� &M@>'� &Alell�bq�^i,*� /774',

Fk�^k�^qqbjmq�ql�^aaobpp�qefp� fpprb*� M@>�t^p�rpba�ql�`lkabkpb�qeb� ifpq�lc�

. . �`lkq^jfk^kqp� fkql� �̂ pj^iibo�krj_bo�lc�rk`loobi^qba�s^of^_ibp,� Qeb�

crka^jbkq^i� ^pprjmqflk�_befka� M@>�fp�qe^q�qebob�^ob�pljb�rkaboivfkd�c^`qlop�

qe^q�^ob� obpmlkpf_ib�clo�qeb�`loobi^qflk�^jlkd�l_pbosba�s^of^_ibp,� >mmivfkd�qeb�

^pprjmqflkp�ql�qefp�pqrav*� fq�tlria�^mmb^o�qe^q�`boq^fk�L@�`lkq^jfk^kqp�^ob�

ifhbiv�ql�_b�mobpbkq�qldbqebo�arb�ql�`ljjlk�jb^kp�lc�bumlprob� &bd,� qeolrde�

ilkd+o^kdb�^qjlpmebof`�qo^kpmloq'�^ka-lo�`ljjlk� _fl`ebjf`^i� molmboqfbp,� Qeb�

M@>�fkar`bp�^�m^oqfqflk�lc�qeb�`loobi^qflk� _bqtbbk� `lkq^jfk^kqp� fk�qeb�lofdfk^i�

a^q^� fkql�dolrmp�lc�rk`loobi^qba�s^of^_ibp�`^iiba�  c^`qlopî,� C^`qlop�^ob�clojba�

^p�qeb�tbfdeqba�^sbo^dbp�lc�qeb�dolrmp�lc�lofdfk^i� `loobi^qba�s^of^_ibp�tfqefk�

b^`e�c^`qlo�&I^cf�^ka�H^kbbkb*� /770',� Qebobclob*� ^�kbt�a^q^pbq�lc�c^`qlop� fp�

`ob^qba�qe^q� fp�`lkpfabo^_iv�pj^iibo�qe^k�qeb�lofdfk^i�a^q^pbq,

M@>�t^p�`lkar`qba�lk�qeb�dbbpb�a^q^pbq,� Qelpb�L@�`lkq^jfk^kqp�

abqb`qba� fk� c^q�p^jmibp�lc�<0.#�lc�dbbpb�tbob� fk`iraba� fk�qeb�M@>�&E@?*�EB*�

prj@EI�bu`irafkd�EB*�m*m+AAB*� prjAAQ�bu`irafkd�m*m+AAB*�afbiaofk�^ka�

prjM@?',� Qtl�pbm^o^qb�M@>p�tbob�`lkar`qba*�lkb�lk�^ii�dbbpb�bu^jfkba*�

^ka�^klqebo�lk�qeb�pr_p^jmib�lc�aflufk+qbpqba�dbbpb�tef`e� fk`iraba�Q@AA+�

QBN� fk�qeb�lofdfk^i�s^of^_ibp� &6�^iqldbqebo',� Qeb�cfopq�mofk`fm^i� `ljmlkbkq�&lo�

c^`qlo'� &M@F'�bumi^fkba�53#�lc�qeb�qlq^i�lofdfk^i�s^of^k`b�clo�^ii�dbbpb�^ka�57#�

clo�aflufk+qbpqba�dbbpb,� Clo�_lqe�dolrmp�lc�dbbpb*� M@F� t^p�mlpfqfsbiv�

^ppl`f^qba�tfqe�^ii�lc�qeb�lofdfk^i�s^of^_ibp*� fkaf`^qfkd�qe^q�dbbpb�tfqe�efde�M@F
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p`lobp�e^a�lsbo^ii� efde� ibsbip�lc�^ii�L@p� fk�c^q�qfpprb,� Rkfs^of^qb�^ka�

jriqfs^of^qb�^k^ivpbp�tbob�mboclojba� _bqtbbk� M@/� ^ka�qeb�eb^iqe�m^o^jbqbop�

clo�^ii�dbbpb�^ka�aflufk+qbpqba�dbbpb� fk� mi^`b�lc�qeb�lofdfk^i� . . �s^of^_ibp,� M@/�

t^p�klq�clrka�ql�_b� �̂pfdkfcf`^kq�mobaf`qlo�lc�^kv�lc�qeb�eb^iqe� m^o^jbqbop�lk�

jriqfs^of^qb�^k^ivpbp�clo�^ii�dbbpb�lo�qeb�pr_p^jmib�lc�aflufk+qbpqba�dbbpb*�

qerp*� qeb� obpriqp�lc�qebpb�^k^ivpbp�^ob�klq�mobpbkqba� ebob,

Lkb�j^glo�ifjfq^qflk�ql�qeb�rpb�lc�M@>�fp�qe^q�qeb�mofk`fm^i� `ljmlkbkqp�

molar`ba�colj�qeb�lofdfk^i�s^of^_ibp�e^sb�kl� fkqofkpf`�jb^kfkd9� qebv�^ob�jbobiv�

j^qebj^qf`^i� `lkpqor`qp�&Alell�bq�^i,*� /774',� Qerp*� qeb�mofk`fm^i�`ljmlkbkqp�

molar`ba�colj�^�M@>�lc�^�pbofbp�lc�L@�`lkq^jfk^kqp�al�klq�kb`bpp^ofiv�e^sb�

qluf`lildf`^i� obibs^k`b,�Qebobclob*� qeb� i^`h�lc�pq^qfpqf`^iiv�pfdkfcf`^kq�obpriqp�

_bqtbbk� eb^iqe�m^o^jbqbop�^ka� M@F� albp�klq�kb`bpp^ofiv�orib�lrq�^�_flildf`^i�

obi^qflkpefm�_bqtbbk�qeb�eb^iqe�m^o^jbqbop�jb^proba�^ka� fkafsfar^i�L@p�lo�

dolrmp�lc�L@p,

>k�bu^jmib�lc�^�jbqela�rpba�ql�`lj_fkb�^�krj_bo�lc�obi^qba� `ljmlrkap�

fkql�^�pfkdib�jb^prob�tfqe�qluf`lildf`^i�pfdkfcf`^k`b� fp�qeb�rpb�lc�Q@AA+QBN�

&s^k�abk�?bod�bq�^i,*� /776',� Qefp�jb^prob�t^p�absbilmba�ql�abqbojfkb�qeb�

lsbo^ii� qluf`lildf`^i� bnrfs^ibk`v�lc�^�jfuqrob�lc�aflufk+ifhb�`ljmlrkap�&aflufkp*�

cro^kp�^ka� M@?p'*� fk� obi^qflk�ql�0*1*5*6+Q@AA*�qe^q� fp�_^pba�lk�qeb�qluf`lildf`^i�

mlqbkqf^i�lc�fkafsfar^i�`ljmlrkap�^p�qebv�obi^qb�ql�pmb`fcf`�_flildf`^i�bkamlfkqp�

&s^k�abk�?bod�bq�^i,� /776',� >q�qeb�mobpbkq�qfjb*� fq� fp�klq�mlppf_ib�ql�^ppbpp�qeb�

qluf`lildf`^i� mlqbkqf^i�lc�^�jfuqrob� fk`irafkd�lqebo�L@p�lo�jbq^ip� fk�^�pfjfi^o�

j^kkbo,
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Qeb�mromlpb�lc�qeb�rkfs^of^qb�^ka� jriqfs^of^qb�^k^ivpbp�rpba� fk�lro�pqrav�

t^p�ql� fabkqfcv�^ppl`f^qflkp�_bqtbbk�`lkq^jfk^kqp�^ka� eb^iqe�m^o^jbqbop�tef`e�

j^v�_b�_flildf`^iiv�obibs^kq,� >pfab�colj�qeb� fpprb�lc�jriqf`liifkb^ofqv�lc�

fkabmbkabkq�s^of^_ibp*� lkb�lqebo�ifjfq^qflk�lc�qeb�^mmol^`e�rpba� fp�obi^qba�ql�qeb�

i^odb� krj_bo�lc�s^of^_ibp�bu^jfkba�^ka�^k^ivpbp�mboclojba,� Qeb�mol_^_fifqv�lc�

j^hfkd�^�qvmb� F� boolo�&fabkqfcvfkd�^k�^ppl`f^qflk�tebob�klkb�bufpqp'� fk`ob^pba�

tfqe�b^`e�^k^ivpfp,� Lkb�jbqela�rpba�ql�ab`ob^pb�qeb�mlqbkqf^i� clo�Qvmb� F� boolo�

fk�pr`e� fkpq^k`bp� fp�ql�^mmiv� �̂?lkcboolkf�`loob`qflk*� eltbsbo*� fq�fp�dbkbo^iiv�

^``bmqba�qe^q�qefp�jbqela�lc�`loob`qflk� fp�qll�`lkpbos^qfsb�^ka� obar`bp�qeb�

^_fifqv�ql� fabkqfcv�qorb�^ppl`f^qflkp� &Alell�bq�^i,*�0..1',� >iqelrde�pljb�lc�qeb�

^ppl`f^qflkp�clrka� fk�qefp�pqrav�j^v�e^sb�_bbk�pmroflrp*� obpriqp�tbob�

fkqbomobqba� `lkpbos^qfsbiv�ql� obcib`q�qefp�mlppf_fifqv�^ka� mi^`ba�jlob�bjme^pfp�lk�

qeb�dbkbo^i� qobkap�^ka�^ppl`f^qflkp�clrka�ql� _b�`lkpfpqbkq�^`olpp� obi^qba�

`lkq^jfk^kqp�^ka�eb^iqe�m^o^jbqbop,� Obpriqp�tbob�^ipl� fkqbomobqba� fk�qeb�

`lkqbuq�lc�qeb� obibs^kq�ifqbo^qrob�^ka� _flildf`^i� mi^rpf_fifqv,

1*0*2� =dcXajh^dch

Lsbo^ii*� qeb� ibsbip�lc�`lkq^jfk^kqp�clrka�tbob�pfjfi^o�ql�qelpb� obmloqba� fk�

lqebo�pqrafbp�lk�@^k^a^�dbbpb�^ka�tbob�dbkbo^iiv�iltbo�qe^k�qelpb�clrka� fk�

lqebo�t^qboclti�pmb`fbp,� Pmofkd�dbbpb�e^a�pfdkfcf`^kqiv�efdebo�`lk`bkqo^qflkp�lc�

^ii�`lkq^jfk^kqp�jb^proba�`ljm^oba�ql�c^ii�dbbpb,� Fk�dbkbo^i*� qeb� ibsbip�lc�

`lkq^jfk^kqp�tbob�tbii� _bilt�qeb�obmloqba�qeobpeliap�clo�_flildf`^i� bccb`qp� fk�

cobb+o^kdfkd�^kfj^ip�tfqe�qeb�bu`bmqflk�lc�aflufkp*� cro^kp�^ka�`lMD?p�&obmloqba
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^p�Q@AA+QBN'*� m^oqf`ri^oiv�fk� pmofkd�dbbpb*�tef`e�^mmol^`eba�qeb� obmloqba�

qeobpeliap�clo�obmolar`qfsb�bccb`qp� fk�pljb�^sf^k�pmb`fbp,

Fk�dbkbo^i*�jbq^i� ^ka�lod^kl`eilofkb�`lkq^jfk^kqp�afa� klq�^mmb^o�ql�_b�

e^sfkd�^k�l_sflrp�kbd^qfsb� fjm^`q�lk�qeb�eb^iqe�lc�qeb�@^k^a^�dbbpb�

bu^jfkba� fk�qefp�pqrav,� S^oflrp�`lkq^jfk^kqp�tbob�^ppl`f^qba�tfqe�?@P�^ka�

`boq^fk�m^o^pfqlildf`^i� m^o^jbqbop,� Eltbsbo*� qeb�^ppl`f^qflkp�tbob�klq�^it^vp�

`lkpfpqbkq�^`olpp�pr_pbqp�lc�dbbpb�lo�m^o^pfqb�m^o^jbqbop,

Qeb�^ppl`f^qflkp�pbbk� _bqtbbk�?@P�^ka�s^oflrp�L@�`lkq^jfk^kqp�tbob�

ifhbiv�obi^qba�ql�qeb�efde�c^q�plir_fifqv�lc�L@�`lkq^jfk^kqp� fk�dbkbo^i,� Qeb�

^ppl`f^qflkp�_bqtbbk�m^o^pfqlildf`^i� m^o^jbqbop�^ka�s^oflrp�L@�`lkq^jfk^kqp�

^ob�afccf`riq�ql� fkqbomobq,� Ifjfqba� p^jmib�pfwb�j^v�e^sb�_bbk� m^oqiv�obpmlkpf_ib�

clo�qeb� fk`lkpfpqbkq�^ka� ifjfqba�abqb`qflk�lc�pfdkfcf`^kq�^ppl`f^qflkp�_bqtbbk�

`lkq^jfk^kqp�^ka� m^o^pfqlildf`^i� m^o^jbqbop�jb^proba,� >iqbok^qfsbiv*�

`lkq^jfk^kq�ibsbip�j^v�e^sb�_bbk�_bilt�ibsbip�clo�qeb�_flildf`^i�bccb`qp�

bu^jfkba,� Croqebo�fksbpqfd^qflkp� fkql�mlqbkqf^i� obi^qflkpefmp�_bqtbbk� eb^iqe�

m^o^jbqbop�^ka� `lkq^jfk^kq� ibsbip� fk�@^k^a^�dbbpb�tlria� _bkbcfq�colj�^k�

fk`ob^pba�p^jmib�pfwb�lc�pmofkd�dbbpb�lkiv,

Lkb�`lkpfpqbkq�cfkafkd�t^p�^�kbd^qfsb�^ppl`f^qflk� _bqtbbk�pbibkfrj� ibsbip�

^ka� fkqbpqfk^i� qobj^qlab*� kbj^qlab�^ka�qlq^i� ebijfkqe� ^_rka^k`b,� Eltbsbo*� �̂

molqb`qfsb�bccb`q� fk� obi^qflk�ql�m^o^pfqb� fkcb`qflk�e^p�klq�_bbk�`lksfk`fkdiv�

abjlkpqo^qba�vbq,� Pbibkfrj�t^p�^ipl�`lkpfpqbkqiv�mlpfqfsbiv�`loobi^qba�tfqe�

jbq^i�^ka�L@�`lkq^jfk^kq�ibsbip�lk�rkfs^of^qb�^k^ivpbp,� Qeb�_flildf`^i

.,.

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



pfdkfcf`^k`b�lc�qebpb�^ppl`f^qflkp� fp�rk`ib^o�fk�cobb+o^kdfkd�@^k^a^�dbbpb�^ka�

j^v�t^oo^kq�croqebo�fksbpqfd^qflk,

@^k^a^�dbbpb�^ob�^k� fjmloq^kq�plro`b�lc�`lrkqov�clla�clo�Fkkr� mblmib� fk�

qeb�^ob^,� >iqelrde�qefp�pqrav�albp�klq�afob`qiv�^aaobpp�qeb�nrbpqflk�lc�qeb�

prfq^_fifqv�lc�dbbpb�clo�erj^k�`lkprjmqflk� obi^qfsb�ql�qfpprb�`lkq^jfk^kq�ibsbip*�

qeb� obpriqp�j^v�_b�rpbcri� fk�^ppfpqfkd� I^_o^alo�Fkkr�`ljjrkfqfbp� fk�j^hfkd�qefp�

qvmb�lc�ofph�abqbojfk^qflk,

.,/

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



1*1�LZ[ZgZcXZh
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2*�A?H?L;F�>CM=OMMCIH

2*-� N]Z�gVi^dcVaZ�VcY�WZcZ[^ih�d[�i]Z�XdaaVWdgVi^kZ� gZhZVgX]�bdYZa� jhZY� ^c�

i]^h�i]Zh^h

Qefp�pqrav�t^p� fkfqf^qba�_v�qeb� Fkkr�K^qflk� fk� obpmlkpb�ql�`lk`bokp�

bumobppba� _v�Fkkr�biabop�^ka� erkqbop� obd^oafkd�mbo`bfsba�ab`ifkbp� fk�lsbo^ii�

bksfolkjbkq^i� eb^iqe�^ka� fkqbdofqv�lc�`lrkqov�clla�lsbo�qeb� i^pq�krj_bo�lc�

ab`^abp,� L_pbos^_ib�mevpflildf`^i�`e^kdbp�klqba� fk�tfiaifcb� fk`irab�ab`ob^pba�

obmolar`qfsb�pr``bpp*� ^iqboba� _be^sflro^i� m^qqbokp*� ab`ifkfkd�c^q�obpbosbp*�

fk`ob^pba� m^o^pfqb� il^ap�^ka� `e^kdbp� fk�qeb�nr^ifqv�lc�jb^q�^ka�lod^kp,�

@lk`roobkq�tfqe�qebpb�l_pbosba� `e^kdbp*� pbsbo^i� obdflk^i� fkarpqof^i� ^`qfsfqfbp*�

fk`irafkd�jfkfkd*�jfifq^ov�qo^fkfkd�bubo`fpbp�^ka� evaolbib`qof`�absbilmjbkq*� e^a�

_bbk� fkfqf^qba� fk�qeb�erkqfkd�^ob^p,� J^kv�Fkkr�cbiq�qe^q�qebob�tbob�`lkkb`qflkp�

_bqtbbk�qebpb� obdflk^i� fkarpqof^i�^`qfsfqfbp�^ka�qeb�ab`ifkb� fk�eb^iqe�^ka�

`e^kdbp� fk� _be^sflro�l_pbosba� fk�qeb�^kfj^ip,� Croqebojlob*� fk� ob`bkq�vb^op*�

qeb� fpprb�lc�bksfolkjbkq^i� `lkq^jfk^kqp� fk� kloqebok�b`lpvpqbjp�e^p�`ljb�ql�

qeb�clobcolkq,� @lkq^jfk^qflk�lc�qeb�^fo*� i^ka�^ka�t^qbo�fp�lcqbk�`fqba� _v�Fkkr�^p�

_bfkd�mlqbkqf^iiv�abqofjbkq^i�ql�qeb�eb^iqe�^ka�tbii+_bfkd�lc�^�s^ofbqv�lc�_foap*�

j^jj^ip�^ka�cfpe� &>ojfq^db*� /77.9� Fkkbp*� /776',

Pbsbo^i�pqrafbp�tbob�rkaboq^hbk� fk�lqebo�kloqebok� obdflkp�ql�al`rjbkq�

mliirqflk� ibsbip�^ka�abqbojfkb�qeb�mlqbkqf^i� fjm^`qp�lc�qebpb�`lkq^jfk^kqp� fk�qeb�

bksfolkjbkq*� qeb�^kfj^ip�^ka�qeb�mblmib�lc�qeb�Kloqe� &@>@>O*� /7759�>J>M*�

/776',� Eltbsbo*� ifqqib�^qqbkqflk�t^p�dfsbk�ql�qebpb�nrbpqflkp� fk� obi^qflk�ql�qeb�

Fkkr�lc�I^_o^alo,� Qeb�`lk`bokp�lc�Fkkr� mblmib�obd^oafkd�`lkq^jfk^kqp� fk�qeb
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bksfolkjbkq�^ob�_ol^a,� Lmfkflkp�`lksbvba� _v�Fkkr� mblmib�arofkd� fkafsfar^i�

jbbqfkdp�^ka� `ljjrkfqv�d^qebofkdp�qeolrdelrq�qeb�`lropb�lc�qeb�pqrav�tbob�klq�

cloj^iiv�al`rjbkqba,� Eltbsbo*� pbsbo^i� mblmib�bumobppba�`lk`bokp�lsbo�qeb�

mlqbkqf^i� fjm^`q�lc�`lkq^jfk^kqp�lk�qeb�eb^iqe�lc�^kfj^ip�^ka� Fkkr�mblmib�^p�

tbii� ^p�lk� Fkkr�`riqrob*� m^oqf`ri^oiv�tfqe� obd^oap�ql� Fkkr� vlrqe,� @lk`bokp�tbob�

o^fpba� obd^oafkd�qeb�mlqbkqf^i� kbd^qfsb� fjm^`q�lc�`lkq^jfk^kqp� fk�tfiaifcb�lk�qeb�

mbo`bmqflk�lc�`lrkqov�cllap�^p�_bfkd�`riqro^iiv*� mevpf`^iiv�^ka� pl`f^iiv�_bkbcf`f^i,

>p�mobsflrpiv�afp`rppba*� qeb� fpprb�lc�bksfolkjbkq^i�`lkq^jfk^kqp� fk�

kloqebok�b`lpvpqbjp� fp�`ljmibu�^ka� qeb�mlqbkqf^i� fjm^`qp�lc�qebpb�`ljmlrkap�

^ob�s^ofba,� Fk� m^oqf`ri^o*� clo�qeb� Fkkr�^ka�lqebo�Cfopq�K^qflkp�^ka� Fkrfq�mblmib�

tfqe� fkqfj^qb�qfbp�ql�qeb� i^ka�^ka�^kfj^ip*� `lrkqov�clla� `lkq^jfk^qflk� fp�^�

`lk`bok�^q�j^kv�ibsbip,� Qeb�p`lmb�lc�qefp�`lii^_lo^qfsb�pqrav�t^p� ifjfqba�ql�

^ppbppfkd�qeb�eb^iqe�lc�m^oqf`ri^o�^kfj^ip� fjmloq^kq�ql� Fkkr� mblmib� fk� I^_o^alo�

^p�`lrkqov�cllap*� fk� obi^qflk�ql�bksfolkjbkq^i�`lkq^jfk^kqp,� J^kv�lc�qeb�lqebo�

`lk`bokp�obi^qba�ql�qeb�_ol^a� fpprb�lc�bksfolkjbkq^i� `lkq^jfk^kqp*� pr`e�^p�qeb�

mlqbkqf^i� bumlprob�ql�mblmib�qeolrde�b^qfkd�`lrkqov�cllap*�tbob�klq�^aaobppba�

_b`^rpb�qeb�^_fifqv�ql�^abnr^qbiv�^aaobpp�qefp�m^oqf`ri^o�`lk`bok�t^p�lrqpfab�lc�

qeb�bumboqfpb�lc�qeb� obpb^o`e�dolrm,

Tfqe�qebfo�ilkd� efpqlov�lc�erkqfkd�`lrkqov�cllap� fk� I^_o^alo*� Fkkr� mblmib�

e^sb�d^qeboba�^� i^odb�^jlrkq�lc�fjmloq^kq�hkltibadb� obibs^kq�ql�qeb�l_gb`qfsbp�

lc�qefp� obpb^o`e�molgb`q,� Qefp�qo^afqflk^i�b`lildf`^i� hkltibadb� &QBH'� obmobpbkqp�

`liib`qfsb�^ka� fkafsfar^i�bumbofbk`bp�qe^q�^ob� fkqbodbkbo^qflk^i� ^ka� fkqboqtfkba�

tfqe�`riqro^i� _bifbcp�^ka�s^irb�pvpqbjp�&Hrek�^ka� Arboabk*� /774',� >iqelrde
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cloj^i� `liib`qflk�^ka�al`rjbkq^qflk�lc�QBH�t^p�_bvlka�qeb�p`lmb�lc�qefp�pqrav*�

_b`^rpb�lc�qeb�`lii^_lo^qfsb�k^qrob�lc�qeb� obpb^o`e*� Fkkr�QBH�t^p� fk`lomlo^qba�

^q�^ii� ibsbip�lc�qeb�pqrav,

Colj�qeb� fkfqf^i� pq^dbp*� lkb� Fkkr� K^qflk� `l+obpb^o`ebo�tlohba�crii+qfjb�lk�

^ii�^pmb`qp�lc�qeb�pqrav�^ka�^�krj_bo�lc�lqebo�Fkkr� K^qflk� pq^cc�fk�Pebpe^qpefq�

^ka� Rqpefj^ppfq�m^oqf`fm^qba�^p� obnrfoba,� >�dob^q�ab^i�lc�fjmloq^k`b�t^p�

mi^`ba�lk�qeb�absbilmjbkq�lc�qorpqfkd� obi^qflkpefmp�tfqe�m^oqf`fm^qfkd�c^jfifbp�

^ka�lqebo�`ljjrkfqv�jbj_bop,� Tebkbsbo�mlppf_ib*� qeb� Fkkr� K^qflk�^ka�>�S@�

`l+obpb^o`ebop�pmbkq�buqbkaba� mboflap�lc�qfjb�tfqe�m^oqf`fm^qfkd�c^jfifbp� fk�qeb�

`lrkqov�arofkd�erkqfkd�qofmp�moflo�ql�^ka�arofkd�p^jmib�`liib`qflk,� >qqbjmqp�tbob�

j^ab�ql�jfkfjfwb� fkqbocbobk`b�tfqe� obdri^o�erkqfkd�^`qfsfqfbp�^ka�^kfj^i�

e^kaifkd�mo^`qf`bp�^ka�ql�`lkpriq�obdri^oiv�tfqe�qeb� fkafsfar^i� erkqbop�qeolrdelrq�

qeb�pqrav�mbofla,� Qeb�^kfj^ip�bu^jfkba�tbob�erkqba�lmmloqrkfpqf`^iiv�^ka�

obcib`qba�qeb�pb^plk^i� k^qrob�lc�qeb�erkqp�^p�tbii� ^p�qeb�abjldo^mef`�o^kdb�lc�

qeb�^kfj^ip�kloj^iiv�hfiiba,� Qeb�qvmbp�lc�p^jmibp�^ka�qeb�j^kkbo�fk�tef`e�qebv�

tbob�q^hbk*� e^kaiba�^ka�riqfj^qbiv�afpmlpba�lc�tbob�afob`qiv� fkcirbk`ba� _v�qeb�

tfpebp�lc�biabop�^ka� erkqbop�`liib`qfsbiv*� ^p�tbii�^p�lk�^k� fkafsfar^i� _^pfp,� >ii�

lc�qeb�^kfj^ip�bu^jfkba�tbob�b^qbk� fjjbaf^qbiv�lo�_olrdeq�ql�qeb�`ljjrkfqfbp�

clo�afpqof_rqflk�bu`bmq�clo�qtl�mlo`rmfkbp*�tef`e�tbob�`lkpfaboba� ql�_b�qll�qefk�

^ka�tbob�klq�b^qbk,

Bjme^pfp�t^p�mi^`ba�lk� fkclojfkd�qeb�m^oqf`fm^qfkd�erkqbop�sbo_^iiv�^ka� fk�

tofqfkd�lc�qeb� fkqbofj�cfkafkdp�^p�qbpq�obpriqp�_b`^jb�^s^fi^_ib*� ^ka� fk`lomlo^qfkd�

cbba_^`h�tebob�lccboba,� Fk�Klsbj_bo�0..0*�d^qebofkdp�tbob�ebia� fk�_lqe
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`ljjrkfqfbp�clo�^ii�`ljjrkfqv�jbj_bop�arofkd�tef`e� mobpbkq^qflkp�lc�qeb�

obpriqp�tbob�j^ab,� Prjj^ov�obmloqp�tbob�^ipl�mobm^oba�^ka�afpqof_rqba�

fkafsfar^iiv�ql�^ii� m^oqf`fm^qfkd�erkqbop,

Qeb�`lii^_lo^qfsb�k^qrob�lc�qeb�pqrav�fkproba�qe^q�qeb�bu^jfk^qflk�lc�qeb�

^kfj^ip�^ka�qeb�`liib`qflk�lc�qfpprb�p^jmibp�tbob�jb^kfkdcri�^ka�^``bmq^_ib�

p`fbkqfcf`^iiv�^ka� `riqro^iiv�ql�qeb�>S@�^ka� Fkkr�K^qflk�`l+obpb^o`ebop*�^p�tbii�

^p�m^oqf`fm^qfkd�c^jfifbp�^ka�`ljjrkfqv�jbj_bop,� Qeolrdelrq�qeb�pqrav*�

`ljmoljfpbp�tbob�j^ab�_v�^ii� m^oqfbp*�tef`e�bk^_iba� fjmloq^kq�`riqro^i�

qo^afqflkp�ql� _b�j^fkq^fkba*� fk� qeb�`lkqbuq�lc�p`fbkqfcf`�ofdlro,

Clo�bu^jmib*�qeb�biabop�lc�Rqpefj^ppfq�`elpb�qeb�_i^`h�_b^o�^p�lkb�lc�qeb�

qtl�pmb`fbp�ql�_b�qbpqba�clo�qe^q�`ljjrkfqv,� Eltbsbo*�arofkd�qeb�qfjb�^s^fi^_ib�

clo�p^jmib�`liib`qflk*� kl�_b^op�tbob�erkqba�^olrka�Rqpefj^ppfq*� ^ka�lkb�_b^o�

t^p�hfiiba�kb^o�Pebpe^qpefq,�Qebobclob�^� obmobpbkq^qfsb�p^jmib�lc�_i^`h�_b^op*�

qeb�clroqe�pmb`fbp�`elpbk�clo�pqrav*�t^p�klq�bu^jfkba,� Qeb�`elf`b�lc�_i^`h�

_b^o�clo�qefp�pqrav�_v�Rqpefj^ppfq�biabop�j^v�e^sb� obcib`qba� ^�jlob�qo^afqflk^i�

erkq�^ka�bjme^pfp�lk�qeb�`riqro^i� fjmloq^k`b�lc�qeb�pmb`fbp,� Arofkd�qeb�

d^qebofkd�^q�tef`e�qeb�^kfj^ip�tbob�`elpbk�clo�pqrav*�lkb�biabo�bumobppba�

`lk`bokp�^_lrq�qeb�_b^op�kb^o�Rqpefj^ppfq�_bfkd�qo^knrfifwba�^ka�jlsba� _v�

molsfk`f^i�tfiaifcb�lccf`f^ip,� Qeb�mlqbkqf^i� fjm^`qp�lc�qefp�mo^`qf`b�lk�qeb�_b^op%�

eb^iqe�^ka� qebfo�prfq^_fifqv�clo�b^qfkd�tbob�nrbpqflkba,� Rkcloqrk^qbiv*� qebpb�

`lk`bokp�`lria� klq�_b�^aaobppba� fk�qefp�pqrav,� Qeb�lkb�_b^o�hfiiba� kb^o�

Pebpe^qpefq�arofkd�qeb�pqrav�mbofla�t^p�kb`olmpfba�lk�pfqb*�^ka�^� obmloq�lc�qeb�

kb`olmpv�cfkafkdp*� fk`irafkd�`lkq^jfk^kqp�^k^ivpfp� obpriqp*�t^p�molar`ba�^ka
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mobpbkqba�ql�qeb�pr_jfqqfkd�m^oqv,� >�`lmv�lc�qeb�obmloq�^ka�^``ljm^kvfkd�`lsbo�

ibqqbo�^ob� peltk� fk�>mmbkafu�B,� Qefp�_b^o�t^p�pelq�_b`^rpb� fq�t^p�buef_fqfkd�

^ddobppfsb�_be^sflro,� Klqefkd�t^p�clrka�lk�bu^jfk^qflk�lc�qeb�_b^o�ql�^``lrkq�

clo�qefp� _be^sflro,� Qfpprb�`lkq^jfk^kq�ibsbip� &jbq^ip�^ka�L@p'�tbob�^ii� ilt�

bu`bmq�ebm^qf`�`^ajfrj�`lk`bkqo^qflk*�tef`e�t^p�jlabo^qb� &/1,1� md-d�tt',

Qeb�m^o^jbqbop�`elpbk�clo�eb^iqe�^ppbppjbkq�lc�qeb�^kfj^ip� obcib`qba�

obibs^kq�_flj^ohbop� fk� obi^qflk�ql�`lkq^jfk^kq�bumlprob*� pljb�lc�tef`e�tbob�

^ipl�jb^kfkdcri�ql� Fkkr� erkqbop�^ka�qelpb�c^jfif^o�tfqe�e^kaifkd�^ka�`ib^kfkd�

qeb�^kfj^ip,� >k�bs^ir^qflk�lc�pljb�lc�qeb�eb^iqe� m^o^jbqbop*� pr`e�^p�_lav�

`lkafqflk�^ka�dolpp�^_kloj^ifqfbp*� `^k�_b�^mmifba�ql�e^osbpqba�^kfj^ip�arofkd�

obdri^o�erkqfkd�^`qfsfqfbp,� Fkkr� erkqbop�^ka�qelpb�`ib^kfkd�qeb�^kfj^ip�

`ljjlkiv�rpba�^k�^ppbppjbkq�lc�c^q�pqlobp�ql�bs^ir^qb�qeb�eb^iqe�lc�^k�^kfj^i*�

^p�t^p�^mm^obkq�arofkd�qeb�pqrav,� >iqelrde�cbt�dolpp� ibpflkp�tbob�bsfabkq�fk�

qeb�^kfj^ip�^ka�qfpprbp�bu^jfkba*�`ljjbkqp�j^ab�arofkd� `ljjrkfqv�

d^qebofkdp�^ka�arofkd� fkafsfar^i�`lksbop^qflkp� fkaf`^qba�qe^q�bsfabk`b�lc�dolpp�

^_kloj^ifqfbp� fp�^ipl�rpba�^p�^k�^ppbppjbkq�lc�eb^iqe� fk�^�s^ofbqv�lc�^kfj^i�

pmb`fbp,� Fk�dbkbo^i*� fkqbpqfk^i� ebijfkqe�m^o^pfqbp*� ^iqelrde�pljbqfjbp�dolppiv�

^mm^obkq*�^ob�afccf`riq�ql�^ppbpp�nr^kqfq^qfsbiv� fk�qeb�cfbia,� Qeb�^as^kq^dbp�lc�

^ppbppfkd�qefp�eb^iqe�m^o^jbqbo�fk� erkqbo+hfiiba�^kfj^ip�^ob�qe^q� fkqbpqfkbp�^ob�

rpr^iiv�b^pfiv�^``bppf_ib�clo�p^jmifkd�^ka� i^_lo^qlov�nr^kqfcf`^qflk�lc�m^o^pfqb�

fkcb`qflk�`^k�pbosb�^p�^�dbkbo^i� fkabu�lc�fjjrkb�crk`qflk,� Fk�`^of_lr*�:&�ZOU[O�

&i^odb�>jbof`^k� ifsbo�cirhb'� fkcb`qflk�`^k� _b�b^pfiv�ob`ldkfwba�dolppiv�^ka�tfqe
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pljb�buqo^�bccloq�arofkd�`ib^kfkd�lc�qeb�`^o`^pp*�^� olrde�bpqfj^qb�lc�qeb�cirhb�

^_rka^k`b�`^k�^ipl�_b�j^ab,

Fk�^aafqflk�ql�qeb�^kfj^ip�bu^jfkba�clo�qeb�pqrav*� ^�pj^ii� krj_bo�lc�

^kfj^ip�qe^q�tbob�clrka�ql�_b�rkeb^iqev�_v�Fkkr�erkqbop�tbob�pr_jfqqba�clo�

kb`olmpv�ql�qeb�>S@�&qeobb�ar`hp�^ka�lkb�@^k^a^�dllpb�colj�lkb�erkqbo*�^ka�

lkb�mlo`rmfkb�colj�^klqebo�erkqbo�tef`e�t^p�^ipl� fk`iraba� fk�qeb�pqrav',�

Kb`olmpv�obmloqp�lc�qebpb�pr_jfppflkp�tbob�molar`ba�^ka� mobpbkqba�ql�qeb�

pr_jfqqfkd� m^oqfbp,� @lmfbp�lc�qeb� obmloqp�^ka� `lsbo�ibqqbop�^ob�peltk� fk�

>mmbkafu�B,� Qeb�@^k^a^�dllpb�^ka� mlo`rmfkb�tbob�`lkpfaboba�ql�_b�qefk�clo�

qeb�qfjb�lc�vb^o,� Qeb�@^k^a^�dllpb�e^a�^�`eolkf`�co^`qrob�lc�qeb�mr_f`�_lkb�

tef`e�bumi^fkp� fqp� mllo�`lkafqflk,� Kl�bumi^k^qflk�clo�qeb�mllo�`lkafqflk�lc�qeb�

mlo`rmfkb�`lria� _b�clrka,� @lkq^jfk^kq�`lk`bkqo^qflkp�colj�qeb�^kfj^ip�tbob�

^ii� ilt,

2*.� CciZgegZiVi^dc�d[�gZhjaih� ^c�i]Z�XdciZmi�d[�XdciVb^cVci�hijY^Zh� ^c�[gZZ)�

gVc\^c\�l^aYa^[Z

>ii�lc�qeb�^k^ivpba�`lkq^jfk^kqp� fk�lro�pqrav�e^sb�qeb�mlqbkqf^i�ql�`^rpb�

kbd^qfsb�eb^iqe�bccb`qp� fk� _foa�^ka�j^jj^i�mlmri^qflkp*� fk`irafkd�erj^kp*�

_^pba�lk� i^_lo^qlov�pqrafbp�^ka�^``fabkq^i� erj^k�bumlprobp� &Dfij^k�bq�^i,*�

/775',� Eltbsbo*� bpq^_ifpefkd�^�`^rp^i� ^ppl`f^qflk� _bqtbbk�bksfolkjbkq^i�

`lkq^jfk^kqp�^ka�_flildf`^i�bccb`qp� fk� cobb+o^kdfkd�tfiaifcb� fp� fkebobkqiv�afccf`riq*�

^ka�qeb�cliiltfkd�`^rqflkp�pelria� _b�`lkpfaboba� _bclob�ao^tfkd�`lk`irpflkp�

obd^oafkd�qeb� obpriqp�clrka�^jlkd�qeb�qeobb�pmb`fbp�qbpqba,
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Lcqbk�^�tbfdeq+lc+bsfabk`b�^mmol^`e� fp�rpba*� _^pba�lk�^ppl`f^qflkp�

_bqtbbk� fabkqfcfba�bccb`qp�^ka�qeb�mobpbk`b�^ka� obi^qfsb�`lk`bkqo^qflkp�lc�

`lkq^jfk^kqp�jb^proba� fk�qeb�bksfolkjbkq�^ka-lo�fk�^kfj^ip,� Fk�^aafqflk�ql�

j^kv�ildfpqf`^i�afccf`riqfbp�lc�l_q^fkfkd�p^jmibp�colj�cobb+o^kdfkd�tfiaifcb*� �̂

s^ofbqv�lc�`lkclrkafkd�c^`qlop�^aa�ql�qeb�afccf`riqv�fk�bs^ir^qfkd�qeb�bccb`qp�lc�

qebpb�`lkq^jfk^kqp� fk�tfia� mlmri^qflkp�lk� pmb`fcf`�eb^iqe�m^o^jbqbop�^ka�

fkqbomobqfkd�qeb� obpriqp� fk�qeb�`lkqbuq�lc�lqebo�pqrafbp,� Pljb�lc�qebpb�

`lkclrkafkd�c^`qlop� fk`irab�qelpb� obi^qba�ql�jbqelalildv�lc�tfiaifcb�pqrafbp� fk�

dbkbo^i,� Clo�j^kv�tfiaifcb�mlmri^qflkp*�qebob�^ob� ifjfqba� _^pbifkb�a^q^�clo�j^kv�

eb^iqe� m^o^jbqbop*�tef`e� ib^ap�ql�afccf`riqfbp� fk�abqbojfkfkd�te^q�fp�kloj^i� ^ka�

te^q�^ob�absf^qflkp�colj�kloj^i,� Croqebojlob*�tfia�mlmri^qflkp�^ob�bumlpba�ql�

j^kv�bksfolkjbkq^i� mobpprobp�tef`e� `^k� _b�hkltk�lo�mlqbkqf^i�plro`bp�lc�

s^of^qflk�lc�eb^iqe�m^o^jbqbop*� pr`e�^p*�tb^qebo�m^qqbokp�&?fpelm�bq�^i,*�0...'*�

moba^qlo+mobv�obi^qflkpefmp�^ka�afpb^pb�bumlprob�&I^oplk�bq�^i,*� /774'*� k^qro^i�

mlmri^qflk�`v`ibp*� e^_fq^q�^iqbo^qflkp�^ka� erj^k�afpqro_^k`b,� Abmbkafkd�lk�qeb�

pmb`fbp�^ka� mlmri^qflk*� fq�`^k� _b�afccf`riq�ql�^``bpp� fkafsfar^ip�lo�mlmri^qflkp*�

m^oqf`ri^oiv� fc�pmb`fbp�^ob�qeob^qbkba�lo�bka^kdboba,

Qebob�^ob�^ipl�pbsbo^i� _flildf`^i� c^`qlop� obi^qba�ql�bksfolkjbkq^i�

`lkq^jfk^kqp�qe^q�ib^a� ql�afccbobk`bp� fk�qeb�`ljmlpfqflk�lc�`lkq^jfk^kqp�ql�

tef`e�cobb+o^kdfkd�mlmri^qflkp�^ob�bumlpba,� Clo�bu^jmib*� AAQ� fp�abdo^aba�lo�

jbq^_lifwba�lsboqfjb�fk�qeb�bksfolkjbkq�^ka� fk�_flq^�ql�AAB�^ka�AAA,� Qerp*�

qeb�`ljmlpfqflk�lc�^�jfuqrob�lc�AAQ�qe^q�^�cobb+o^kdfkd�^kfj^i� fp�bumlpba�ql�

qeolrde�qeb�clla� `e^fk�`^k� _b�`lkpfabo^_iv�afccbobkq�colj�qe^q�^s^fi^_ib�clo�rpb
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fk� ^� i^_lo^qlov�pbqqfkd,� Clo�pljb�lod^kl`eilofkb�mbpqf`fabp�^ka� M@?�

`lkdbkbop*�qeb�jbq^_lifqbp�^ob�^p�qluf`�^p*� lo�jlob�qluf`�qe^k*�qeb�m^obkq�

`ljmlrkap�^ka� `^k�^ipl�_b�sbov�mbopfpqbkq�fk�`boq^fk�qfpprbp� &Cov*� /7739�

Iblk^oap�bq�^i,*� /775',

Cobb+o^kdfkd� mlmri^qflkp�^ob�lcqbk�bumlpba�ql�jfuqrobp�lc�`lkq^jfk^kqp�

qe^q�j^v�`l^``rjri^qb�^ka� j^v�klq�kb`bpp^ofiv�_b�^``lrkqba�clo�fk�

`lkq^jfk^kq�pqrafbp,� Clo�bu^jmib*� `loobi^qflkp�e^sb�_bbk�clrka� fk� _^ia�b^dibp�

fk�qeb�Dob^q�I^hbp�_bqtbbk� ibsbip�lc�M@?p�^ka�m*mñ+AAB�&?ltboj^k�bq�^i,*�

/773'�^ka� fk�qobb�pt^iiltp� fk�Lkq^ofl�_bqtbbk�`roobkq+rpb�mbpqf`fabp�pr`e�^p�

lod^klmelpme^qbp�^ka� obpfar^i�lod^kl`eilofkbp� &mofj^ofiv�mmñ+AAB'�&?fpelm�bq�

^i,*�0...',� Fkqbo^`qfsb�_flildf`^i� bccb`qp�e^sb�_bbk�abjlkpqo^qba�_bqtbbk�^ka�

^jlkd�bksfolkjbkq^i�`lkq^jfk^kqp,� I^_lo^qlov�pqrafbp�e^sb�peltk�pljb�

bsfabk`b�clo�^aafqfsb�^ka� klk+^aafqfsb� &pvkbodfpqf`�lo�^kq^dlkfpqf`'�bccb`qp�

^jlkd�M@?p*�aflufkp�^ka�cro^kp� &Qovmelk^p*� /7739� RPAEEP*�0...',�

Fkqbo^`qflkp�e^sb�^ipl�_bbk�clrka�_bqtbbk�M@?p�^ka�jbqevi�jbo`rov�^ka�

M@?p�^ka�m*mñ+AAB� &RPAEEP*�0...',

S^of^qflkp� fk�pmb`fbp�prp`bmqf_fifqv�ql�s^oflrp�bksfolkjbkq^i�`lkq^jfk^kqp�

e^sb�^ipl�_bbk� obmloqba,� Clo�bu^jmib*�jfkh�^ob�^jlkd�qeb�jlpq�pbkpfqfsb�

pmb`fbp�ql�qeb�qluf`�bccb`qp�lc�aflufk�bumlprob� &El`epqbfk�bq�^i,*� /776',� Fk�

`lkqo^pq*� qeb�`ilpbiv�obi^qba�cboobq�^mmb^op�ql�_b� ibpp�pbkpfqfsb�ql�M@?p�qe^k�

jfkh�&Iblk^oap�bq�^i,*� /775',� Qerp*� `^rqflk�jrpq�_b�rpba� fk�buqo^mli^qfkd�

obpriqp�colj�pqrafbp�lk�lkb�pmb`fbp�ql�^klqebo*� bsbk� fc�qebv�^ob�`ilpbiv�obi^qba,
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2*.*-� =dbeVg^hdc�d[�gZhjaih�VXgdhh�i]Z�i]gZZ�heZX^Zh�ZmVb^cZY

>�cbt�dbkbo^ifqfbp�^`olpp�pmb`fbp� fk� obi^qflk�ql�`lkq^jfk^kq�ibsbip�^ka�

eb^iqe�m^o^jbqbop�`^k� _b�j^ab�_^pba�lk�qeb� obpriqp�lc�qefp�pqrav,� Tefib�qeb�

qeobb�pmb`fbp�pqrafba�^ob�^ii� ebo_fslobp*� mlo`rmfkbp�e^sb� obi^qfsbiv�pj^ii� eljb�

o^kdbp�^ka�`^k� _b�`lkpfaboba�klk+jfdo^qlov*� `^of_lr�jfdo^qb�pb^plk^iiv�tfqefk�

qeb�Nr~_b`+I^_o^alo�mbkfkpri^�^ka�@^k^a^�dbbpb�jfdo^qb�qeolrde�^ka-lo�

_obba�qeolrdelrq�I^_o^alo�^ka�lsbotfkqbo�fk�qeb�Kloqeb^pqbok�Rkfqba�Pq^qbp*�

ib^afkd�ql�`e^iibkdbp� fk�j^hfkd�dbkbo^ifqfbp�^`olpp�qeb�qeobb�pmb`fbp*� ^p�klqba�

_bilt,

Clo�^ii�qeobb�pmb`fbp*�jlpq�lc�qeb�^kfj^ip�bu^jfkba�^mmb^oba�ql�_b�

eb^iqev�_^pba�lk�^k�^ppbppjbkq�lc�c^q�obpbosbp�^ka�dolpp�^ka�jf`olp`lmf`�

bu^jfk^qflk�lc�`^o`^ppbp,� Fk�dbkbo^i*� qeb�ebijfkqe�m^o^pfqbp�bu^jfkba�afa� klq�

^mmb^o�ql�_b�kbd^qfsbiv�fjm^`qfkd�qeb�eb^iqe�lc�qeb�^kfj^ip�bu^jfkba*�^iqelrde�

qebob�t^p�pljb�bsfabk`b�lc�^k�^ppl`f^qflk�_bqtbbk� fk`ob^pba� fkqbpqfk^i�

kbj^qlab�^_rka^k`b�^ka�mllo�_lav�`lkafqflk� fk� mlo`rmfkbp,

@^of_lr�^ka� mlo`rmfkbp�e^a�sbov�ilt�ibsbip�lc�jlpq�`lkq^jfk^kqp� fk�qebfo�

qfpprbp,� Eltbsbo*� ^p�bumb`qba*� qeb�`^ajfrj� ibsbi� fk� `^of_lr� hfakbvp�t^p�

bibs^qba� fk�liabo�^kfj^ip,� Kl�bsfabk`b�lc�obk^i� efpqlm^qelildv�lo�lqebo�kbd^qfsb�

eb^iqe�bccb`qp�qe^q�`lria�_b�^qqof_rqba�ql�bibs^qba� `^ajfrj� ibsbip�t^p�clrka� fk�

qeb�`^of_lr,� Fk�qeb�`^of_lr*�bibs^qba� `^ajfrj� ibsbip�^ka�ab`ob^pba� ibsbip�lc�

pbibkfrj�tbob�^ppl`f^qba�tfqe�^k� fk`ob^pba�^_rka^k`b�lc�C,�ZOU[O� &qeb� i^odb�

>jbof`^k� ifsbo�cirhb',� Qefp�^ppl`f^qflk�j^v*� fk� m^oq*� _b� obi^qba�ql�^db*� eltbsbo*�

^ka�t^oo^kqp�croqebo�fksbpqfd^qflk,� >iqelrde�kl�bsfabk`b�t^p�clrka�ql� fkaf`^qb

0/6

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



kbd^qfsb�eb^iqe�bccb`qp� obi^qfsb�ql�`^ajfrj� ibsbip�lo�:&�ZOU[O� fkcb`qflk� fk� qeb�

`^of_lr�bu^jfkba*�qeb�^sbo^db�^db�lc�qeb�^kfj^ip�t^p� ilt�&1�vb^op'*�^ka�eb^iqe�

bccb`qp*� fc�mobpbkq*�tlria� _b�jlob�ifhbiv�ql�_b�^mm^obkq� fk�liabo�^kfj^ip,

Fk�qeb�dbbpb*� pfdkfcf`^kqiv�efdebo�ibsbip�lc�`lkq^jfk^kqp*� m^oqf`ri^oiv�

lod^kl`eilofkbp*�tbob�clrka� fk�qelpb�erkqba� fk�qeb�pmofkd�`ljm^oba�ql�qelpb�

erkqba� fk�qeb�c^ii,� Eltbsbo*�lsbo^ii*�qeb�dbbpb�e^a� ilt�ibsbip�lc�lod^kl`eilofkb�

`lkq^jfk^kqp� obi^qfsb�ql�lqebo�^sf^k�pmb`fbp� fk�Kloqe�>jbof`^,� Qeb�pb^plk^i�

afccbobk`bp� fk�`lkq^jfk^kq�ibsbip�tbob�ifhbiv�arb�ql�^�krj_bo�lc�obi^qba�c^`qlop�

fk`irafkd8� `lkq^jfk^kq�ibsbip� fk�qeb�lsbotfkqbofkd�^ob^p*� afccbobk`bp� fk�^db�

afpqof_rqflk� _bqtbbk�pb^plkp*� ^ka�afpqof_rqflk�^ka�avk^jf`p�lc�ifmfa� pqlobp� fk�qeb�

dbbpb,

Qeb� fabkqfcf`^qflk�lc�qebpb� ob`ldkfw^_ib�`e^o^`qbofpqf`p� fk� obi^qflk�ql�

`lkq^jfk^kq�_roabkp� &^db� fk� `^of_lr�^ka�pb^plk� fk�@^k^a^�dbbpb'�albp�klq�

fjmiv�qe^q�`roobkq�e^osbpqfkd�mo^`qf`bp�pelria� _b�^iqboba� _^pba�lk�qeb�cfkafkdp�

lc�qefp�pqrav,� Ofph�j^k^dbjbkq�ab`fpflkp� obd^oafkd�`lrkqov�clla�`lkq^jfk^kqp�

pelria� _b�j^ab�^q�qeb�`ljjrkfqv�^ka� fkafsfar^i� ibsbip*� _^pba�lk�plrka�

obpb^o`e*� &fab^iiv�rkaboq^hbk� il`^iiv'*� ^p�tbii�^p�^�s^ofbqv�lc�pl`f^i� &pr`e�^p�^db�

^ka� ifcbpqvib�`lkpfabo^qflkp'�^ka�`riqro^i� c^`qlop�qe^q�j^v�_b�molqb`qfsb�ql� Fkkr�

c^jfifbp�^ka� `ljjrkfqfbp,

Fk� obi^qflk�ql� obmloqba�qeobpelia� ibsbip�clo�_flildf`^i�bccb`qp*� qeb�qfpprb�

`lk`bkqo^qflkp�lc�lod^kl`eilofkbp�^ka� jbq^ip�^mmb^o�ql�_b�tbii� _bilt�ibsbip�lc�

`lk`bok�tfqe�qeb�mlppf_ib�bu`bmqflk�lc�Q@AA+QBN� fk�dbbpb,� Eltbsbo*� qebpb�

`ljm^ofplkp�jrpq�_b�j^ab�`^rqflrpiv*� ^p� ifqqib�`ljm^o^qfsb�a^q^�bufpqp�clo
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aflufkp�^ka� obi^qba� `ljmlrkap� fk�@^k^a^�dbbpb*� ^ka� i^odb�afccbobk`bp�fk�

pmb`fbp�pbkpfqfsfqv�e^sb�_bbk� obmloqba,

Lsbo^ii*�tb�clrka� ifqqib�bsfabk`b�qe^q�qfpprb�`lkq^jfk^kq�ibsbip�tbob�

^ppl`f^qba�tfqe�kbd^qfsb�eb^iqe�bccb`qp� fk�qeb�@^k^a^�dbbpb,� Eltbsbo*� fk� �̂

pj^ii� &k;/2'�pr_p^jmib�lc�dbbpb*� bibs^qba�Q@AA+QBN� ibsbip�tbob�^ppl`f^qba�

tfqe� fk`ob^pba�laap�lc�fkqbpqfk^i� qobj^qlab� fkcb`qflk� &M,�OYcSOabZ#�tebk�

pbibkfrj� ibsbip�tbob�^ipl�q^hbk� fkql�^``lrkq,� I^_lo^qlov�^ka�cfbia+_^pba�

pqrafbp�e^sb�abjlkpqo^qba�ab`ob^pba� fjjrkb� obpmlkpbp� fk�cobb+o^kdfkd�

tfiaifcb�pmb`fbp�tfqe� bibs^qba� ibsbip�lc�lod^kl`eilofkbp� fk`irafkd�aflufk+ifhb�

`ljmlrkap,� Eltbsbo*� fq�fp�rk`ib^o�tebqebo�bumlprob�ql�bksfolkjbkq^iiv�

obibs^kq�`lk`bkqo^qflkp�lc�qebpb�`ljmlrkap�`^k� ib^a�ql�^k� fk`ob^pba�

prp`bmqf_fifqv�ql� fkqbpqfk^i�m^o^pfqbp,

>iqelrde�bibs^qba� pbibkfrj� ibsbip�`^k� ib^a�ql�qluf`fqv� fk�j^jj^ip�^ka�

_foap*� pbibkfrj� ibsbip�tbob�`lkpfaboba� fk�qefp�pqrav�_b`^rpb�lc�qeb�obmloqba�

^ppl`f^qflk� _bqtbbk�bibs^qba�jbo`rov�^ka�pbibkfrj� ibsbip,� Pbibkfrj�^ka�

fklod^kf`�jbo`rov�^ob�lcqbk�clrka� fk�^� /8/� jli^o�o^qfl*� m^oqf`ri^oiv�fk�j^ofkb�

j^jj^ip,� >�pfjfi^o�obi^qflkpefm�e^p�^ipl�_bbk� obmloqba� fk� _foap*�tebob�

pbibkfrj�e^p�_bbk� obmloqba�ql� obar`b�qeb�qluf`�mlqbkqf^i�lc�jbo`rov�qeolrde�qeb�

cloj^qflk�lc�fkplir_ib*� klk+qluf`�`ljmibubp,

Fk�^ii�qeobb�pmb`fbp�bu^jfkba*�jbo`rov�ibsbip�tbob�sbov�ilt,� Eltbsbo*� fk�

`^of_lr�^ka�@^k^a^�dbbpb*�pbibkfrj� ibsbip�tbob�clrka� ql�_b�mlpfqfsbiv�

^ppl`f^qba�tfqe�`^ajfrj,� Mlpfqfsb�^ppl`f^qflkp�tbob�^ipl�clrka�_bqtbbk�

lod^kl`eilofkb� ibsbip�^ka�pbibkfrj� fk�qeb�dbbpb,� Croqebojlob*� fk�_lqe�`^of_lr
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^ka�@^k^a^�dbbpb*�pbibkfrj� ibsbip�tbob�`lkpfpqbkqiv�kbd^qfsbiv�^ppl`f^qba�

tfqe�ebijfkqe�m^o^pfqb� fkcb`qflk� &ebm^qf`�:&�ZOU[O� fk�`^of_lr�^ka� fkqbpqfk^i�

kbj^qlabp�^ka�qobj^qlabp� fk�@^k^a^�dbbpb'*�bfqebo�^ilkb�lo�tebk�jbq^i�lo�

lod^kl`eilofkb�`lkq^jfk^kqp�tbob�`lkpfaboba,� >�pfjfi^o�obi^qflkpefm�t^p�klq�

clrka� fk�qeb�mlo`rmfkbp,

Pbibkfrj*�^k�bppbkqf^i� qo^`b�bibjbkq*� mi^vp�^k� fjmloq^kq�olib� fk�j^kv�

_flildf`^i� mol`bppbp�&Aero�bq�^i,*� /77.9�>oqero�bq�^i,*� 0..1',� Fq� fp�dbkbo^iiv�

^``bmqba�qe^q�pbibkfrj�e^p�^k� fjmloq^kq�fjjrklildf`^i�crk`qflk*� eltbsbo*� fq�

e^p�klq�_bbk�`lksfk`fkdiv�obi^qba�ql�m^o^pfqb� fkcb`qflk,� Qeb� olib�lc�pbibkfrj� fk�

qeb�eb^iqe� lc�cobb+o^kdfkd�tfiaifcb� e^p� klq�_bbk�qelolrdeiv�bu^jfkba,� Cbt�

pqrafbp�lk�_flildf`^i�bccb`qp�lc�bksfolkjbkq^i�`lkq^jfk^kqp� fk�cobb+o^kdfkd�

tfiaifcb�e^sb�`lkpfaboba�pbibkfrj� ibsbip,� Fk�^�pbofbp�lc�pqrafbp�lk�bfabop� fk�qeb�

@^k^af^k�>o`qf`*�T^vi^ka�bq�^i,� &0../*� 0..0*�0..1'�bu^jfkba�s^oflrp�eb^iqe�

m^o^jbqbop*� fk`irafkd� fkqbpqfk^i� ebijfkqe� m^o^pfqb� fkcb`qflk*� _lav�`lkafqflk*�

pqobpp� obpmlkpb�^ka� fjjrklildf`^i�crk`qflk*� fk� obi^qflk�ql�qfpprb�jbq^i� ibsbip*�

fk`irafkd�pbibkfrj,� Qeb�^rqelop�clrka�pljb�bsfabk`b�lc�^�kbd^qfsb� obi^qflkpefm�

_bqtbbk�pqobpp� obpmlkpb�^ka� ifsbo�pbibkfrj� ibsbip,� Eltbsbo*� kl�lqebo�eb^iqe�

m^o^jbqbop�tbob�`lkpfpqbkqiv�^ppl`f^qba�tfqe�pbibkfrj� ibsbip,

>m^oq�colj�qeb�al`rjbkqba�^ppl`f^qflk�tfqe� fk`ob^pba�jbo`rov�ibsbip*� fq�fp�

rk`ib^o�te^q�qeb� olib�lc�pbibkfrj�j^v�_b� fk�cobb+o^kdfkd�tfiaifcb�pmb`fbp� fk�

obi^qflk�ql�bksfolkjbkq^i�`lkq^jfk^kqp�^ka�eb^iqe�bccb`qp,
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Lkb�lqebo�jbqela�rpba�ql�^ppbpp�qeb�mlqbkqf^i� eb^iqe� ofphp�arb�ql�

`lkq^jfk^kq�bumlprob� fp�ql�`ljm^ob�lro�pqrav�`lkq^jfk^kq� ibsbip�ql� obmloqba�

qeobpelia� ibsbip�clo�_flildf`^i� bccb`qp�abofsba�colj� i^_lo^qlov*�lo�jlob�mobcbo^_iv*�

cfbia� pqrafbp� fk� pfjfi^o�pmb`fbp� &abJ^o`e�bq�^i,*� /776',� >iqelrde�qefp�^mmol^`e� fp�

`ljjlkiv�rpba*� buqo^mli^qflk�lc�qeobpelia� ibsbip�colj�qeb� i^_lo^qlov�ql�qeb�cfbia�

fp�co^rdeq�tfqe�jr`e�rk`boq^fkqv,� Fk�^aafqflk�ql�qeb�c^`qlop�afp`rppba�^_lsb*�tfia�

^kfj^ip�^ob�dbkbo^iiv�bumlpba�ql�jfuqrobp�lc�`lkq^jfk^kqp�jlafcfba� _v�qeb�

bksfolkjbkq�qeolrdelrq�qebfo�ifcbqfjbp*�tefib� i^_lo^qlov�bumbofjbkqp�lcqbk�

fkslisb�bumlprob�ql�lkb�`lkq^jfk^kq�lsbo�obi^qfsbiv�peloq�mboflap�lc�qfjb�

&@>@>OFF*� 0..1',

>iqelrde�qebob�^ob�kl�a^q^�^s^fi^_ib�pmb`fcf`^iiv�clo�qeb�pmb`fbp�pqrafba� fk�

qefp�qebpfp� &`^of_lr*� mlo`rmfkbp�^ka�@^k^a^�dbbpb'*�tb�e^sb�bkab^slroba�ql�

`ljm^ob�qeobpelia� ibsbip�clo�_flildf`^i� bccb`qp�tfqe�qelpb�l_q^fkba� fk�lro�pqrav�fk�

loabo�ql�mrq�lro�pqrav�obpriqp� fk�`lkqbuq,� Qeb�qeobpelia�a^q^�rpba�clo�

`ljm^ofplk�^ob�mobpbkqba� fk�Q^_ibp�4,/� ^ka�4,0�^ka�^ob�^a^mqba� fk� m^oq�colj�

prjj^ov�q^_ibp�mobpbkqba� fk�abJ^o`e�bq�^i,� &/776'*� ?o^rkb�bq�^i,� &/777'�^ka�

@>@>OFF� &0..1',� Qeb� obmloqba�qeobpelia� ibsbip�^ob�lcqbk�qfpprb�pmb`fcf`�^ka�

j^v�_b�clo�afccbobkq�qfpprbp� &bd,� _o^fk'�qe^k�qelpb�qe^q�tb�p^jmiba*� ^ka�

qebobclob*� fkqbomobq^qflkp�pelria�_b�j^ab�tfqe�`^rqflk,

Clo�qeb�dbbpb� fk�qeb�`roobkq�pqrav*� lkiv�AAQ�^ka�m*m+AAB�`lk`bkqo^qflkp�

fk�c^q�fk�pljb�pmofkd�dbbpb�^ka�Q@AA+QBN�`lk`bkqo^qflkp� fk� c^q�fk�pmofkd�^ka
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@lkq^jfk^kqä Pmb`fbp Qfpprb Bccb`qp @lk`bkqo^qflk�ä Plro`b�ä

Jbo`rov klk+j^ofkb�_foap ifsbo�$�hfakbv ifhbiv�qluf`�bccb`qp 0.+1. /

@^ajfrj klk+j^ofkb�_foap ifsbo ifhbiv�qluf`�bccb`qp 2. 0
hfakbv ifhbiv�qluf`�bccb`qp /..

Pbibkfrj t^qboclti ifsbo ql�mobsbkq�obmolar`qfsb�mol_ibjp 1 ,. +4 ,. 1
ifsbo ql�mobsbkq�eb^iqe�mol_ibjp /.,. 1
ifsbo mlppf_ib� ibqe^i�bccb`qp <0.,. 1

Ib^a t^qboclti ifsbo _^`hdolrka� ibsbip :0 2
pr_`ifkf`^i�mlfplkfkd 0 + 4 2
`ifkf`^i�mlfplkfkd 4 + / 3 2
pbsbob�`ifkf`^i� mlfplkfkd </3 +0. 2

Afbiaofk j^ii^oa�ar`hifkd ifsbo KL>BI%(�+�prosfs^i*�doltqe�^ka�_be^sflro^i� m^o^jbqbop /,. 3
j^ii^oa�ar`hifkd ifsbo IL>BIä+�prosfs^i*�doltqe�^ka�_be^sflro^i�m^o^jbqbop 5 3
pm^oolte^thp�$�hbpqobip ifsbo KLBI%�+�mlmri^qflk�ab`ifkb /,. 3

EB @^k^a^�dbbpb bdd ab`ob^pba�kbpq�pr``bpp </. 4

hbpqobip bdd ab`ob^pba�kbpq�pr``bpp :1 5
m^ppbofkbp _o^fk ibqe^ifqv <6,. 4

E@? `ef`hbk bdd KLBI�+�bdd�e^q`efkd /.. 4
@^k^a^�dbbpb bdd kl�bccb`q�lk� obmolar`qflk 0,75 4
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@lkq^jfk^kq[ Pmb`fbp Qfpprb Bccb`qp @lk`bkqo^qflk Plro`b

pML? `ef`hbkp bdd ab`ob^pba�e^q`efkd�pr``bpp /� +3 6
qbokp*�`lojlo^kqp*� alsbp*�b^dibp bdd ab`ob^pba�e^q`efkd�pr``bpp 6 + 0 3 6
dob^q�`lojlo^kqp*�driip*�m^ppbofkbp, _o^fk ibqe^ifqv 53�+�1.. 6

meb^p^kqp
`ef`hbkp bdd KL>BI�+�e^q`efkd�pr``bpp .,14 7
`ef`hbkp bdd IL>BI�+�e^q`efkd�pr``bpp /*3 7
Clopqbo%p�qbok bdd KL>BI�+�e^q`efkd�pr``bpp 0,1 7
alr_ib+`obpqba�`lojlo^kqp bdd IL>BI�+�bdd�jloq^ifqv 1,3 7
`ljjlk�qbok bdd IL>BI�+�e^q`efkd�pr``bpp 5,4 7
_i^`h+`oltkba�kfdeq�ebolk bdd KL>BI�+�obmolar`qflk /.,7 7

prjAAQ pb^_foap bdd bddpebii� qefkkfkd /3 +0. /.
m*m+AAB _oltk� mbif`^kp bdd bddpebii� qefkkfkd*�ab`ob^pba�molar`qfsfqv 1,. 5*� //

mbobdofkb�c^i`lkp bdd bddpebii� qefkkfkd*�ab`ob^pba�molar`qfsfqv 1. 5*� //
illk bdd bddpebii� qefkkfkd*�ab`ob^pba�molar`qfsfqv 25 /0
lpmobv bdd bddpebii� qefkkfkd*�ab`ob^pba�molar`qfsfqv /. 5

Jfobu hbpqobip ifsbo obar`ba�pmboj�`lrkq /,4 4

Q@AA+QBN�% _^ia�b^dib*�`ef`hbk bdd= KL>BI�+�obmolar`qflk /,37 7
eboofkd�drii bdd= KL>BI�+�obmolar`qflk /.7 7
tlla�ar`h bdd= IL>BI�+�obmoar`qflk 0.�; 7
Clopqbo%p�qbok bdd= KL>BI�+�obmolar`qflk 0..�; 7

ä�EB;�ebmq^`eilo�bmlufab(�E@?;ebu^`eilol_bkwbkb9� prjM@?;�prj� mliv`eilofk^qba�_fmebkvi�`lkdbkbop9�prjAAQ;�prj�
af`eflolaimebkviqoi`eilolbqe^kbp�^ka�jbq^_lifqbp�&Fk`irafkd�m*m+AAB'9�Q@AA+QBN;�prj�lc�Tloia�Eb^iqe�Lod^kfw^qflk�0*1*5*6+Q@AA�Qluf`�
Bnrfs^ibk`b�C^`qlop�clo�M@AA-Cp�^ka�`lM@?p

..0



@A
Ñ>
L
N ,
@

d
N ,

°A
@A

t� Q^_ib�4,/� `lkqfkrba
l%
l� md-d�tbq�tbfdeq�&tt'
W8�  �/+�Qeljmplk*� /7749�0+�Crokbpp*� /7749� 1+�Ebfkw*�/7749�2+�M^fk*� /7749�3+�Mb^h^if*� /7749�4+�Tbfjbvbo*� /7749�5+�?irp*�0..19�6+�Elccj^k*� /7749�7+
j� abJ^o`e�bq�^i,*� /7769� /.+�@>@>OFF*�0..19� //+�?irp*�/7749� /0+�?o^rkb�bq� ^i,*� /777,
l� KL>BI�;�Kl�^asbopb�bccb`q�ibsbi
3 � ä�IL>BI�;�Iltbpq�^asbopb�bccb`q�ibsbi
&É� %�KLBI�;�Kl�bccb`q�ibsbi
N� ä�mdQBN-d�DD

1
1 
@A

@A°A
L
N,
@
^
d1
 L
d

@A
N,

°A
@A

@-'
@ -'

..1



@A
Ñ>
L
N ,
@

P
N ,

°A
@A

@-'
@-'

@A

6

NVWaZ�2*.*�Qeobpelia�qfpprb� obpfarb� ibsbip�clo�pbib`qba�`lkq^jfk^kqp�^ppl`f^qba�tfqe� _flildf`^i�bccb`qp� fk�j^jj^if^k�
pmb`fbp�&^a^mqba� fk� m^oq�colj� obsfbtp�mobpbkqba� fk�abJ^o`e�bq�^i,*� /776�^ka�@>@>OFF*� 0..1',� Qeobpeliap�^ob�dfsbk�clo�
tfia�j^jj^ip�tebob�^s^fi^_ib*�lqebotfpb�qelpb�clo�i^_lo^qlov�j^jj^ip�^ob�rpba,

1,
1 
@A

@A°A
L
N,
@
^
d1
 L
d

@A
O &

°A
@A

@-'
@ -'

@lkq^jfk^kq Pmb`fbp Qfpprb Bccb`qp @lk`bkqo^qflk Plro`b

Jbo`rov j^jj^ip ifsbo�$�hfakbv ifhbiv�qluf`�bccb`qp 1.�; /

@^ajfrj pj^ii�j^jj^ip hfakbv ifhbiv�qluf`�bccb`qp /..�; 0
j^ofkb�j^jj^ip ifsbo mlqbkqf^i� obk^i�avpcrk`qflk <0.�+�0..�; 1
j^ofkb�j^jj^ip hfakbv mlqbkqf^i� obk^i�avpcrk`qflk <3.�+�2..�; 1

Pbibkfrj qboobpqof^i�j^jj^ip ifsbo ebm^qf`�ibpflkp <5�; 2

Ib^a j^jj^ip ifsbo `ifkf`^i�pfdkp <1. 3
j^jj^ip hfakbv `ifkf`^i�pfdkp <7. 3

prjM@? jfkh c^q obmolar`qfsb�bccb`qp /1 +0 3 �; 4
jrp`ib obmolar`qflk 7,.�; 5

pb^ip = % KLBI�ä�+�sfq^jfk�>�obar`qflk 2,.�; 1
= mllo�obmolar`qfsb�pr``bpp 55�; 5

lqqbo jrp`ib obmolar`qflk 5,3�; 5
j^ofkb�j^jj^ip = ILBI� sfq^jfk�>�obar`qflk //,.�; 1

Q@AA + Q B N % lqqbo = KL>BI� sfq^jfk�>�obar`qflk 62 % 1
jfkh = IL>BI� +�hfq�prosfs^i 27.% 1

pb^ip c^q= fjjrklprmmobppflk 47å 6
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c^ii�dbbpb�^mmol^`eba�lo�bu`bbaba�qeb�qeobpelia�clo�obmolar`qflk� fk�pljb�^sf^k�

pmb`fbp,� Eltbsbo*� qeb�qeobpelia� ibsbip�^ob�_^pba�lk�`lk`bkqo^qflkp� fk�bddp�

&Q^_ib�4,/',

Clo�`^of_lr�^ka� mlo`rmfkbp*� ^ii�qfpprb�`lkq^jfk^kqp�tbob�tbii� _bilt�qeb�

qeobpelia� ibsbip�bu`bmq�clo�lkb�`^of_lr�tfqe� obk^i� `^ajfrj�`lk`bkqo^qflkp�qe^q�

^mmol^`eba�qeb�qeobpelia� ibsbip�clo�qluf`�bccb`qp� &_^pba�lk�pj^ii�j^jj^ip'�

&Q^_ib�4,0',

2*/� LZXdbbZcYVi^dch�[dg�[jgi]Zg�gZhZVgX]

>iqelrde*� fk�dbkbo^i*�bksfolkjbkq^i� `lkq^jfk^kqp�al�klq�^mmb^o�ql�_b�

fjm^`qfkd�qeb�eb^iqe�lc�`^of_lr*� mlo`rmfkbp�^ka�@^k^a^�dbbpb� fk�I^_o^alo*�

pbsbo^i� ^pmb`qp�lc�qeb�pqrav�j^v�t^oo^kq�croqebo�fksbpqfd^qflk,� >�obmobpbkq^qfsb�

p^jmib�lc�`^of_lr�qvmf`^iiv�erkqba� _v� Fkkr�t^p�bu^jfkba*�tef`e� fk`iraba�^�

krj_bo�lc�vlrkdbo�^kfj^ip�^ka� `^isbp,� Pljb�bsfabk`b�t^p�clrka�ql� fkaf`^qb�

^k�^ppl`f^qflk� _bqtbbk� obk^i�`^ajfrj�^ka�pbibkfrj� ibsbip�^ka�:&�ZOU[O�

fkcb`qflk,� Croqebo�pqrafbp�tlria� _bkbcfq�colj�cl`rpfkd�lk�liabo�`^of_lr*�tef`e�

qbka�ql�e^sb�efdebo�ibsbip�lc�`^ajfrj�^ka�dob^qbo�mobs^ibk`b�^ka�^_rka^k`b�

lc�:&�ZOU[O&� >�jlob�abq^fiba�^ppbppjbkq�lc�qeb�mlqbkqf^i� obk^i� efpqlm^qelildv�

obi^qba�ql�`^ajfrj� ibsbip*� m^oqf`ri^oiv� fk�liabo�^kfj^ip*�tlria�^ipl�_b�lc�fkqbobpq�

^p�qebpb�qvmbp�lc�pqrafbp�e^sb� o^obiv�_bbk�rkaboq^hbk� fk�cobb+o^kdfkd�rkdri^qbp,

Clo�@^k^a^�dbbpb*�croqebo�fksbpqfd^qflkp�pelria� _b�q^odbqba�^q�pmofkd�

dbbpb�tef`e�tb�clrka�ql�e^sb�pfdkfcf`^kqiv�efdebo�ibsbip�lc�jlpq�`lkq^jfk^kqp�

jb^proba�^p�`ljm^oba�ql�dbbpb�erkqba� fk�qeb�c^ii,� Fq�^mmb^op�^p�qelrde� eb^iqe�

bccb`qp�colj�`lkq^jfk^kq�bumlprob�tlria� _b�jlob� ifhbiv�ql�l``ro�fk�qeb�pmofkd�lo
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prjjbo*�tebk�lod^kl`eilofkb�`lkq^jfk^kqp�^ob�^q�efdebo�ibsbip�^ka� c^q�

obpbosbp�`lkq^fkfkd�L@p�^ob�_bfkd�jl_fifwba,� Pmb`fcf`^iiv*�croqebo� fksbpqfd^qflk�

fkql�qeb�ibsbip�lc�Q@AA+QBN� fk�dbbpb� fk� obi^qflk�ql� fjjrklildf`^i�lo�

obmolar`qfsb�m^o^jbqbop�tlria� _b�lc�fkqbobpq,

Kl�bsfabk`b�lc�`lkq^jfk^kq+obi^qba� eb^iqe�bccb`qp� fk� mlo`rmfkbp�t^p�

clrka*� eltbsbo*� qeb�eb^iqe� fjm^`qp�lc�qeb�efde� fkqbpqfk^i� m^o^pfqb�_roabkp�clrka�

fk�qebpb�^kfj^ip�j^v�t^oo^kq�croqebo�fksbpqfd^qflk,

Jlpq�lc�qeb�^kfj^ip�bu^jfkba�^mmb^oba�ql�_b�eb^iqev*�tef`e� fp�lcqbk�qeb�

`^pb�tfqe� erkqbo+hfiiba�^kfj^ip,� Lsbo�qeb� ilkd�qboj*�qeb�`liib`qflk�^ka�

bu^jfk^qflk�lc�^kfj^ip�tfqe�l_pbosba�^_kloj^ifqfbp�arofkd�qeb�obdri^o�pb^plk^i�

erkq�tlria� ib^a�ql�^�dob^qbo�rkabopq^kafkd�lc�qeb�eb^iqe�lc�qebpb�^ka�lqebo�

pmb`fbp�erkqba� _v� Fkkr� mblmib� fk�I^_o^alo,� Qefp�qvmb�lc�ilkd+qboj�`lii^_lo^qflk�

`lria�ebim�ql�croqebo�^aaobpp�qeb�`lk`bokp�bumobppba� _v�Fkkr� mblmib� obd^oafkd�

qeb�lsbo^ii� eb^iqe�lc�qeb� i^ka�^ka�^kfj^ip� fk�^�j^kkbo�qe^q�tlria� _b� obibs^kq�

^ka�jb^kfkdcri�ql�^ii� m^oqf`fm^kqp,
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>J>M,� /776,�>J>M� >ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�>o`qf`�
Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb� &>J>M',�Lpil*� Klot^v,� 637mm,

>OJFQ>DB*� M,� /77.,� I^ka� rpb�^ka�l``rm^k`v�^jlkd�qeb� Fkkr�lc�
Pebpe^qpefr�^ka� Rqpefj^ppfq,� Pebpe^qpefr� ^ka�Rqpefj^ppfq8� K^ph^mf�
Jlkq^dk^fp� Fkkr�>ppl`f^qflk� &Fkkr�K^qflk',

>OQERO*� G,� O,*� OLABOF@H*� .,� J,*�^ka�?B@HBQQ*�D,� G,� 0..1,� Pbibkfrj�
fk�qeb� fjjrkb�pvpqbj,� Glrok^i�lc�Krqofqflk� /118/2356+/2376,

?FPELM*�@,�>,*� @LIIFKP*� ?,*� JFKB>R*� M,*� ?RODBPP*�Kò�OB>A*�T,� M,*�
^ka�OFPIBV*� .,� 0...,� Obmolar`qflk�lc�`^sfqv+kbpqfkd�_foap� fk�mbpqf`fabp+�
pmo^vba�^mmib�lo`e^oap� fk�plrqebok�Lkq^ofl*�@^k^a^*� /766+/772,� Bksfolkjbkq^i�
Qluf`lildv�^ka�@ebjfpqov�/7&1'8366+377,

?IRP*� I,� G,� /774,� AAQ*� AAA*�^ka�AAB� fk� _foap,� Fk8� ?bvbo*�T,� K,*� Ebfkw*
D,� E,*� ^ka� Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�
Tfiaifcb8� Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*� Cilofa^,8� Ibtfp�
Mr_ifpebop*� @O@�Mobpp*� Fk`,�27+50,

?IRP*� I,� G,�0..1,�Lod^kl`eilofkb�Mbpqf`fabp,� Fk8� Elccj^k*�A,�G,*� O^qqkbo*�
?,�>,*� ?roqlk*�D,�>,*�Go,*� ^ka�@^fokp*� G,*� Go,*� bap,� E^ka_llh�lc�B`lqluf`lildv,�
?l`^�O^qlk*� Cilofa^8� Ibtfp�Mr_ifpebop*� @O@�Mobpp�II@,� 1/1+117,

?LTBOJ>K*�T,�T,*�DFBPV*�G,� M,*� ?BPQ*�A,�>,*�^ka� HO>JBO*�S,�G,�
/773,�>�obsfbt�lc�c^`qlop�^ccb`qfkd�molar`qfsfqv�lc�_^ia�b^dibp� fk�qeb�Dob^q�I^hbp�
obdflk8� fjmif`^qflkp�clo�ob`lsbov,� Bksfolkjbkq^i� Eb^iqe� Mbopmb`qfsbp� /.1� &prmmf�
2'83/+37,

?O>RKB*� ?,*� J>ILKB*� ?,� G,*� ?RODBPP*� K,*� BIIFLQQ*�G,� B,*�D>OOFQV*�
K,*� E>THFKDP*� G,*� EFKBP*� G,*� J>OPE>II*� E,*�J>OPE>II*�T,� H,*
OLAOFDRB*� G,*�T>HBCLOA*�? ò�T>VI>KA*�J,*�TBPBILE*�A,�S,*� ^ka�
TEFQBEB>A*� M,� /777,� @ebjf`^i� obpfarbp� fk�t^qboclti� ^ka�d^jb_foap�
e^osbpqba� fk�@^k^a^*� /765�+�73,� 1048/+4.,

@>@>O,� /775,� Gbkpbk*� G,*�>a^ob*� H,*� ^ka�Peb^obo*� O,� bap,� @^k^af^k�
>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq,� Lqq^t^*�@^k^a^8� Abm^oqjbkq�lc�Fkaf^k�
^ka�Kloqebok�>cc^fop,�24.mm,

@>@>O�FF,� 0..1,� Cfph*�>,Q,*� El__p*� H,*� ^ka�Jrfo*� A,@,D,�@^k^af^k�>o`qf`�
@lkq^jfk^kqp�>ppbppjbkq�Obmloq� FF,� @lkq^jfk^kq�ibsbip*� qobkap�^ka�bccb`qp� fk�
qeb�_flildf`^i�bksfolkjbkq,�Lqq^t^*�@^k^a^8�Abm^oqjbkq�lc�Fkaf^k�^ka�Kloqebok�
>cc^fop�@^k^a^,� /53mm,
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@LLHB*� G,�>,� ^ka�GLEKPLK*� J,� P,� /774,� @^ajfrj� fk�Pj^ii�J^jj^ip,�
Fk8� ?bvbo*�T,�K,*� Ebfkw*�D,� E,*� ^ka�Obajlk+Klotlla*�>,�T,*� bap,
Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8� Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,�
?l`^�O^qlk8� Ibtfp�Mr_ifpebop*� @O@�Mobpp*� Fk`,� 167+2.2,

AB�J>O@E*�?,�D,� B,*� AB�TFQ*�@,�>,*� ^ka�JRFO*� A,�D,� /776,� Mbopfpqbkq�
Lod^kf`�Mliirq^kqp,� Fk8�>J>M�>ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�Lpil*�
Klot^v8�>o`qf`�Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb�&>J>M',� /61+150,

AERO*�>,*�D�>I>K*� M,*� ^ka�EBO@?BOD*�P,� /77.,� Obi^qflkpefm�_bqtbbk�
pbibkfrj*� fjjrkfqv�^ka� obpfpq^k`b�^d^fkpq� fkcb`qflk,�@ljm^o^qfsb�?fl`ebjfpqov�
^ka�Mevpflildv�74@&0'805/+06.,

AFBQW*� O,*� M>@VK>*� G,*� ^ka�QELJ>P*� A,� G,� /776,� Eb^sv�Jbq^ip,�>J>M�
>ppbppjbkq�Obmloq8�>o`qf`�Mliirqflk� Fpprbp,�Lpil*� Klot^v8�>J>M,�151+302,

COV*� A,� J,� /773,� Obmolar`qfsb�bccb`qp� fk� _foap�bumlpba� ql�mbpqf`fabp�^ka�
fkarpqof^i�`ebjf`^ip,� Bksfolkjbkq^i� Eb^iqe� Mbopmb`qfsbp� /.1� &prmmF�5'8�/43+/5/,

CROKBPP*� O,�T,� /774,�@^ajfrj� fk� ?foap,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,
E,*� ^ka�Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8�
Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*� Cilofa^,8� Ibtfp�Mr_ifpebop*
@O@�Mobpp*� Fk`,� 167+2.2,

DFIJ>K*�>,*� ABT>FIIV*� B,*� CBBIBV*�J,*� GBOLJB*�S,*� HREKIBFK*� E,�
S,*� HT>SKF@H*� ?,*� KBSB*�P,*�QO>@BV*� ?,*� RPEBO*� M,*�S>K�LLPQA>J*�G,*�
T>IHBO*�G,*� ^ka�TEB>QIBV*� ?,� /775,� Erj^k�Eb^iqe,� Fk8�Gbkplk*�G,*�>a^ob*�
H,*� ^ka�Peb^obo*� O,*� bap,�@^k^af^k�>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq�
&@>@>O',�Lqq^t^*�@^k^a^8� Abm^oqjbkq�lc�Fkaf^k�^ka�Kloqebok�>cc^fop,� 1./+156,

EBFKW*�D,� E,� /774,� Pbibkfrj� fk�?foap,� Fk8� ?bvbo*�T,�K,*� Ebfkw*�D,� E,*� ^ka�
Obajlk+Klotlla*�>,�T,*�bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8�
Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*� Cilofa^8� Ibtfp�Mr_ifpebop*�@O@�
Mobpp*� Fk`,�225+236,

EL@EPQBFK*� G,� O,*� ?ROPF>K*� P,� G,*� ^ka�>RIBOF@E*� O,� G,� /776,� Bccb`qp�
lc�afbq^ov�bumlprob�ql�0*1*5*6+Qbqo^`eilolaf_bkwl+m+aflufk� fk�^ariq�cbj^ib�jfkh�
&Jrpqbi^�sfplk',�>o`efsbp�lc�Bksfolkjbkq^i�@lkq^jfk^qflk�^ka�Qluf`lildv�
138126+131,

ELCCJ>K*�A,�G,*�OF@B*� @,� M,*� ^ka�HR?F>H*�Q,� /774,� M@?p�^ka� Aflufkp�
fk� ?foap,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,� E,*� ^ka� Obajlk+Klotlla*�>,�T,*� bap,�
Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8� Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,�
?l`^�O^qlk*� Cilofa^,8� Ibtfp�Mr_ifpebop*�@O@�Mobpp*� Fk`,� /43+0.6,

FKKBP*� I,� /776,� Fkkr� K^qflk� `lrkqov�clla� `lkq^jfk^kq�pqrav�/775�cfk^i�
obmloq,� Fkkr�K^qflk,

01/

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



HREK*� O,� D,*� ^ka�ARBOABK*� C,� /774,�>�Obsfbt�lc�Qo^afqflk^i�
Bksfolkjbkq^i� Hkltibadb8�>k� Fkqboafp`fmifk^ov�@^k^af^k�Mbopmb`qfsb,� @riqrob�
/4&/'85/+62,

I>OPLK*�G,�J,*� H>O>PLS*�T,� E,*�PFIBL*� I *�PQOLJ?LOD*�H,� I,*�
E>K?OFADB*� ?,�>,*�DFBPV*�G,� M,*�GLKBP*� M,� A,*�QFIIFQQ*�A,� B,*�^ka�
SBO?ORDDB*� A,�>,� /774,� Obmolar`qfsb�pr``bpp*�absbilmjbkq^i�^klj^ifbp*�
^ka�bksfolkjbkq^i� `lkq^jfk^kqp� fk�alr_ib+`obpqba�`lojlo^kqp� &Me^i^`ol`lo^u�
^rofqrp',� Bksfolkjbkq^i�Qluf`lildv�^ka�@ebjfpqov�/3&2'8331+337,

IBLK>OAP*� M,� B,�D,*�WFBOFHWBB*�V,*� ?OFKHJ>K*� R,�>,�Q,*�@LMFKD*
T,� M,*�S>K�PQO>>IBK*�K,�J,*�^ka�S>K� E>QQRJ*�?,� /775,�Qeb�pbib`qfsb�
afbq^ov�^``rjri^qflk�lc�mi^k^o�mliv`eilofk^qba� _fmebkvip� fk�qeb�lqqbo�&Irq^� irqo^',�
Bksfolkjbkq^i�Qluf`lildv�^ka�@ebjfpqov�/4&7'8�/6.5+/6/3,

J>*�T,� /774,� Ib^a� fk�J^jj^ip,� Fk8� ?bvbo*�T,� K,*� Ebfkw*�D,� E,*� ^ka�
Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8�
Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*� Cilofa^8� Ibtfp�Mr_ifpebop*�@O@�
Mobpp*� Fk`,� 06/+073,

L%E>O>*�Q,� J,� ^ka� OF@B*�@,� A,� /774,� Mliv`eilofk^qba�?fmebkvip,� Fk8�
C^fo_olqebo*�>,*� Il`hb*� I,*� ^ka� Elcc*�D,� I,*� bap,� Klkfkcb`qflrp�Afpb^pbp�lc�
Tfiaifcb,�>jbp*� Flt^8� Flt^�Rkfsbopfqv�Pq^qb�Mobpp,� 5/+64,

M>FK*� A,� G,� /774,� Ib^a� fk�T^qboclti,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,� E,*� ^ka�
Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8�
Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^� O^qlk*� Cilofa^,8� Ibtfp� Mr_ifpebop*
@O@�Mobpp*� Fk`,� 03/+042,

MB>H>II*� A,� ?,� /774,� Afbiaofk�^ka�lqebo�@v`ilafbkb�Mbpqf`fabp�fk�
T^qboclti,� Fk8� ?bvbo*�T,� K,*� Ebfkw*� D,� E,*� ^ka�Obajlk+Klotlla*�>,�T,*� bap,�
Bksfolkjbkq^i�@lkq^jfk^kqp� fk�Tfiaifcb8� Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,�
?l`^�O^qlk*� Cilofa^,8� Ibtfp�Mr_ifpebop*� @O@�Mobpp*� Fk`,� 51+76,

O>ALPQFQFP*�L,J,*�D>V*�@,@,*� ?ILLA*�A,@,*�^ka� EFK@E@IFCC*�H,T,�
0...,�Sbqbofk^ov�jbaf`fkb8� ^�qbuq_llh�lc�qeb�afpb^pbp�lc�`^qqib*� pebbm*� mfdp*�
dl^qp�^ka� elopbp,� 7(% �ba,� Ilkalk8�T,?,� P^rkabop�@ljm^kv�Iqa,

OLPP*� M,�P,*� AB�PT>OQ*�O,� I,*� OBFGKABOP*� M,� G,� E,*�S>K� ILSBOBK*
E,*�^ka�LPQBOE>RP*�>,� /773,�@lkq^jfk^kq+obi^qba� prmmobppflk�lc�abi^vba+�
qvmb�evmbopbkpfqfsfqv�^ka�^kqf_lav�obpmlkpbp� fk�e^o_lo�pb^ip�cba� eboofkd�colj�
qeb�?^iqf`�Pb^,� Bksfolkjbkq^i� Eb^iqe� Mbopmb`qfsbp� /.1&0'8/40+/45,

QELJMPLK*� A,� O,� /774,�Jbo`rov�fk� _foap�^ka�qboobpqof^i�j^jj^ip,� Fk8�
?bvbo*�T,� K,*� Ebfkw*�D,� E,*� ^ka�Obajlk+Klotlla*�>,�T,*�bap,� Bksfolkjbkq^i
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@lkq^jfk^kqp� fk�tfiaifcb,� Fkqbomobqfkd�qfpprb�`lk`bkqo^qflkp,� Ibtfp�Mr_ifpebop,�
12/+136,

QOVMELK>P*�E,� /773,� Fjjrklqluf`fqv�lc�M@?p� &>ol`ilop'� fk� obi^qflk�ql�
Dob^q�I^hbp,� Bksfolkjbkq^i� Eb^iqe� Mbopmb`qfsbp� /.1� &prmmf�7'813+24,

RPAEEP,�0...,�Qluf`lildf`^i� molcfib�clo�mliv`eilofk^qba�_fmebkvip�
&M@?p'� &rma^qb',� R,P,� Abm^oqjbkq�lc�Eb^iqe�^ka�Erj^k�Pbosf`bp8�T^pefkdqlk*�
A@,� 543�mm,

T>VI>KA*�J,*�DFI@EOFPQ*�E,�D,*� AF@HPLK*�A,� I,*� ?LIIFKDBO*�Q,*�
G>JBP*�@,*� @>OOBKL*� O,�>,*� ^ka�HB>QFKD*� G,�0../,�Qo^`b�bibjbkqp� fk� hfkd�
bfabop�^ka� `ljjlk�bfabop� fk�qeb�@^k^af^k�^o`qf`,�>o`efsbp�lc�Bksfolkjbkq^i�
@lkq^jfk^kq�Qluf`lildv�2/827/+3..,

T>VI>KA*� J,*�DFI@EOFPQ*� E,� D ò�J>O@E>KQ*�Q,*� HB>QFKD*�G,*� ^ka�
PJFQP*�G,� B,�D,� 0..0,� Fjjrkb�crk`qflk*� pqobpp� obpmlkpb*� ^ka�_lav�`lkafqflk� fk�
>o`qf`+_obbafkd�`ljjlk�bfabop� fk� obi^qflk�ql�`^ajfrj*�jbo`rov*� ^ka� pbibkfrj�
`lk`bkqo^qflkp,� Bksfolkjbkq^i� Obpb^o`e�Pb`qflk�>&7.'825+4.,

T>VI>KA*�J,*�PJFQP*� G,� B,�D,*�DFI@EOFPQ*�E,�D,*�J>O@E>KQ*�Q,*�
^ka�HB>QFKD*� G,� 0..1,� ?flj^ohbo�obpmlkpbp� fk�kbpqfkd*� `ljjlk�bfabop� fk�qeb�
@^k^af^k�>o`qf`� fk� obi^qflk�ql�qfpprb�`^ajfrj*� jbo`rov�^ka� pbibkfrj�
`lk`bkqo^qflkp,� B`lqluf`lildv�/08003+015,

TBFJBVBO*� P,� K,� /774,� Lqebo�Lod^kl`eilofkb�Mbpqf`fabp� fk�?foap,� Fk8�
?bvbo*�T,� K,*� Ebfkw*� D,� E,*� ^ka�Obajlk+Klotlla*�>,�T,*� bap,� Bksfolkjbkq^i�
@lkq^jfk^kqp� fk�Tfiaifcb8� Fkqbomobqfkd�Qfpprb�@lk`bkqo^qflkp,� ?l`^�O^qlk*�
Cilofa^,8� Ibtfp�Mr_ifpebop*� @O@�Mobpp*� Fk`,�77+//4,
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;eeZcY^m�;*� LZ[ZgZcXZ� a^hi�d[�heZX^Zh�cVbZh�bZci^dcZY� ^c�i]Z�N]Zh^h*

>jbof`^k�_i^`h�ar`h 5[O`�_bP_W]S` @^pmf^k�qbok FaS_[O�QO`]WO

>jbof`^k�bbi 5[UbWYYO�_\`a_OaO `^qqib�&aljbpqf`' 6\`�aOb_b`

>jbof`^k�hbpqobi :OYQ\�`]O_cS_Wb` `ef`hbk ;OYYb`�R\ZS`aWQb`

>o`qf`�`e^o�&dbk' FOYcSYW[b`�OY]W[b` `ljjlk�bfabo F\ZOaS_WO�Z\YYW``WZO

>o`qf`�`e^o�&i^kail`h' FOYcSYW[b`�OY]W[b` `ljjlk�dliabkbvb 6bQS]VOYO�QYO[UbYO

>o`qf`�Clu 5Y\]Se�YOU\]b` `ljjlk� illk ;OcYO�=ZZS_

>o`qf`�E^ob ?S]b`�O_QaYQb` `ljjlk�jbod^kpbo @S_Ub`�ZS_UO[`S_

>qi^kqf`�eboofkd 7Yb]SO�VO_S[Ub` `ljjlk�jroob H_WO�OOYUS

>qi^kqf`�Mrccfk :_OaS_QbYO�O_QaWQO `ljjlk�qbok FaS_[O�VW_b[R\

>qi^kqf`�p^ijlk FOYZ\�`OYO_ `lojlo^kqp� &dbk' CVOYOQ_\Q\_Oe�`]]&

_^ia�b^dib�

?^oolt%p�dliabkbvb

<OYWOQSab`
YSbQ\QS]VOYb`

6bQS]VOYO�=`YO[RWQO

alimefkp� &dbk,'

alr_ib+`obpqba
`lojlo^kq

8SY]VW[WROS�`]]&�

CVOYOQ_\Q\_Oe�Ob_Wab`

_b^sbo 7O`a\_�QO[ORS[`W` alsbhfb 5YYS�OYYS

_bird^�te^ib 8SY]VW[O]aS_b`�YSbQO` bfabo�ar`h� &dbk' F\ZOaS_WO�`]]&

_i^`h�_b^o H_`b`�OZS_WQO[b` cboobq @b`aSYO�`]]&

_i^`h�drfiibjlq 7S]]Vb`�U_fYYS Clopqbo%p� qbok FaS_[O�T\_`aS_W

_i^`h�p`lqbo @SYO[WaaO�[WU_O di^r`lrp�drii ?O_b`�Vf]S_P\_Sb`

_i^`h+`oltkba�kfdeq�
ebolk
_i^`h+ibddba� hfqqft^hb�

_irb+tfkdba� qb^i�

_ollh�qolrq�

_ollh�qolrq�&pb^� ork'

AfQaWQ\_Oe�[fQaWQ\_Oe

Ef``O�a_WROQafYO�

5[O`�RW`Q\_`�

FOYcSYW[b`�T\[aW[OYW`�

FOYcSYW[b`�T\[aW[OYW`

dl^q�&aljbpqf`'�

dob^q�_irb�ebolk�

dob^q�`lojlo^kq�

dob^q�phr^

dob^qbo�_i^`h+_^`hba�
drii

7O]_O�VW_Qb`�

5_RSO�VS_\RYO`�

CVOYOQ_\Q\_Oe�QO_P\�

FaS_Q\_O_Yb`�`XbO�

?O_b`�ZO_W[b`

_oltk�mbif`^k CSYSQO[b`�\QQWRS[aOYW` dob^qbo�p`^rm 5faVfO�ZO_YYYO

_rccibeb^a 6bQS]VOYO�OYPS\YO dobbk+tfkdba�qb^i 5[O`�Q_SQQO

_ro_lq ?\aO�Y\aO dobv�pb^i <OYWQV\S_b`�U_f]b`

`^`hifkd�dllpb 6_O[aO�QO[ORS[`W` driip� &dbk' ?O_b`�`]]&

@^k^a^�dllpb 6_O[aO�QO[ORS[`W` e^o_lro�mlomlfpb CV\Q\S[O�]V\Q\S[O

@^k^a^�dllpb� &>M'�

@^k^a^�dllpb� &K>M'

6_O[aO�QO[ORS[`W`�
W[aS_W\_

6_O[aO�QO[ORS[`W`�
QO[ORS[`W`

e^o_lro�pb^i�

e^oibnrfk� ar`h

eboofkd�drii

CV\QO�cWabYW[O

<W`a_W\[YQb`
VW`a_W\[WQb`
?O_b`�O_US[aOab`

`^mbifk @OYY\ab`�cWYY\`b` elopb�&aljbpqf`' 9^bb`�QOPOYYb`
`^of_lr EO[UWTS_�aO_O[Rb` fslov�drii COU\]VWYO�SPb_[SO
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hfkd�bfabo F\ZOaS_WO�`]SQaOPWYW`

hfqqft^hb EW``O�`]&

i^hb�qolrq FOWcSWW[b`�[OZOfQb`V

i^hb�tefqbcfpe 7\_SU\[b`
QWb]SOT\_ZW`

ibppbo�_i^`h+_^`hba ?O_b`�Tb`Qb`

ibppbo�p`^rm 5faVfO�OTTW[W`

il_pqbo <\ZO_b`�OZS_WQO[b`

ilkdklpb�pr`hbo 7Oa\`a\Zb`
QOa\`a\Zb`

illk� &dbk,' ;OcWO�`]&

ivku ?f[e�QO[ORS[`W`

j^ii^oa 5[O`�]YOaf_Vf[QV\`

j^oqbk @O_aS`�OZS_WQO[O

jbod^kpbo�&dbk,' @S_Ub`�`]]&

jfkh @b`aSWO�cW`\[

jllpb 5WQS`�OWQS`

jrpho^q B[ROa_O�gWPSaVWQb`

kloqebok�`la ;ORb`�QOYWS_WO`

kloqebok�crij^o :bWZO_b`�UWOQWOWW`

kloqebok� mfhb 9`\e�WbQWb`

kloqebok�mfkq^fi 5[O`�OQbaO

liapnr^t�ar`h 7WO[UbYO�VfSZOWW`

lpmobv CO[RW\[�VOWWOSab`

Brolmb^k�lqqbo ?ba_O�Wba_O

lqqbo ?ba_O�QO[ORS[`W`

lr^k^kf`eb�
&i^kail`hba�>qi^kqf`

FOYZ\�`OYO_

mbobdofkb�c^i`lk :OWQ\�]S_SU_W[b`

meb^p^kq CVO`WO[b`�`]&

mli^o�_b^o H_`b`�ZO_WaWZb`

mlo`rmfkb 9_SaVWg\[�R\_`OabZ

o^fk_lt�pjbiq B`ZS_b`�Z\_ROe

o^q EOaab`�`]&

oba�clu IbW]S`�cbW]S`

oba+_ob^pqba @S_Ub`�`S__Oa\_

oba+qeol^qba� Illk�

ofkd+_fiiba�drii�

ofkdba�pb^i�

ol`h�mq^ojfd^k�

ol`h`la�

orccba�dolrpb�

p^rdbo

p`^rm

p`lqbo�&dbk,'�

p`rimfk� &dbk,'�

pb^ip� &dbk'�

pebbm� &aljbpqf`'�

pk^mmfkd�qroqib�

pklt�dllpb�

pkltpelb�e^ob�

pkltv�lti�

pm^oolte^th�

pmor`b�dolrpb�

pqf`hib_^`h�&dbk,'�

pqofmba�alimefk�

proc�p`lqbo�

qbokp� &dbk'�

qef`h+_fiiba�jroob�

qobb�pt^iilt�

t^mfqf

tb^pbi� &dbk,'�

tefqb+colkqba�dllpb�

tefqb�pr`hbo

tefqb+tfkdba�p`lqbo�

tefqb+q^fiba�abbo�

tefqb+q^fiba�mq^ojfd^k�

tfiilt�mq^ojfd^k�

tlic

tlla�ar`h

;�OcWO�`aSYYOaO

?O_b`�RSYOdO_S[`W`

CV\QO�VW`]WRO

?OU\]b`�Zbab`

@WQ_\UORb`�a\ZQ\R

6\[O`O�bZP_SYYb`

FaWg\`aSRW\[
QO[ORS[`S

5faVfO�`]&

@SYO[WaWO�`]]&

7OaaWROS�`]]&

CV\QO�`]]&

BcW`�`]&

7VSYfR_O�`S_]S[aW[O

7VS[�QOS_bWS`QS[`

?S]b`�OZS_WQO[b`

AfQSaO�`QO[RWOQO

5QQW]WaS_�UbWO_W`

:OYQW]S[[W`�QO[ORS[`W`

;O`aS_\`SWROS�`]]&

FaS[SYWO�Q\S_bWS\OWPO

@SYO[WaaO�]S_`]WQWWWOaO

FaS_[O�`]]&

H_WO�W\ZcWO

GOQVfQW[SaO�PWQ\W\_

7S_cb`�SWO]Vb`

@b`aSYO�`]]&

5[`S_`]&

7Oa\`a\Zb`�
Q\ZZS_`\[W�
@SYO[WaaO�Tb`QO

BR\Q\WWSb`�cW_UW[WO[b`

?OU\]b`�WSbQb_b`

?OU\]b`�WOU\]b`

7O[W`�Wb]b`

5We�`]\[`O
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;eeZcY^m�<*� F^hi�d[�VXgdcnbh�VcY�VWWgZk^Vi^dch�jhZY� ^c�i]Z�N]Zh^h�l^i]�
hZaZXiZY�YZ[^c^i^dch

0*1*5*6+Q@AA� 0*1*5*6+Qbqo^`eilolaf_bkwl+m+aflufk� &^ipl� obcboba�ql�^p�aflufk�lo�Q@AA'

>>P� >qljf`�^_plomqflk�pmb`qolmelqljbqbo�&pmb`qolmelqljbqov'

>e� ob`bmqlo� >ovf�evaol`^o_lk� &aflufk'�ob`bmqlo�

>I>A� abfq^+^jfklfbsrffkf`�abevao^q^pb

>J>M� >o`qf`�Jlkfqlofkd�^ka�>ppbppjbkq�Moldo^jjb

>M� >qi^kqf`�mlmri^qflk� &@^k^a^�dbbpb'

>SD� >qi^kqf`�Sbqbofk^ov�@liibdb

?@P� ?lav�`lkafqflk�p`lob

@>@>O� @^k^af^k�>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq

@EI� @efloa^kb

@i� @lkcfabk`b�fkqbos^i

`lM@?� @lmi^k^o�M@?p,� M@?�`lkdbkbop�qe^q�q^hb�lk�^�mi^k^o�`lkcfdro^qflk�^ka�^ob
aflufk+ifhb,� Qebpb� fk`irab�_lqe�jlkl+�^ka�klk+loqel�M@?p,

LAA� /*/+af`eilol+0*0+_fp&2+`eilolmebkvi'bqe^kb

AAB� /*/+af`eilol+0*0+_fp&2+`eilolmebkvi'bqevibkb

AAQ� /*/*/+qof`eilol+0*0+_fp&2+`eilolmebkvi'bqe^kb

?@A� bib`qolk�`^mqrob�abqb`qlo

BM>� Bksfolkjbkq^i�Molqb`qflk�>dbk`v�&RP'

D@� d^p�`eolj^qldo^me� &`eolj^qldo^mev'

E@?� Ebu^`eilol_bkwbkb

E@E� Ebu^`eilol`v`ilebu^kb

Em@AA� Ebmq^`eilolaf_bkwl+m+aflufk

Em@AC� Ebmq^`eilolaf_bkwlcro^k

EOD@� Efde� obplirqflk�d^p�`eolj^qldo^mev

EOJP� Efde� obplirqflk�j^pp�pmb`qoljbqbo

Eu@AA� Ebu^`eilolaf_bkwl+m+aflufk

Eu@AC� Ebu^`eilolaf_bkwlcro^k

HCF� Hfakbv�c^q�fkabu

Fk� k^qro^i� ild
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IL>BI

ILBI

K>M

KL>BI

KLBI

ALAA

L@AC

A@p

M@>

M@?

MLAAp

M@ACp

Mb@AA

Mb@AC

PA

PB

prj@EI

prjAAQ

prjM@?

Q@AA+QBN

Q@AC

QBC

iltbpq+l_pbosba+^asbopb+bccb`q+ibsbi,� Iltbpq�`lk`bkqo^qflk�lo�^jlrkq�lc�^�
pr_pq^k`b*� clrka� _v�bumbofjbkq�lo�l_pbos^qflk*�tef`e�`^rpbp�^k�^asbopb�
^iqbo^qflk�lc�jlomelildv*� crk`qflk^i�`^m^`fqv*�doltqe*� absbilmjbkq*�lo� ifcb�pm^k�lc�
qeb�q^odbq�lod^kfpj�afpqfkdrfpe^_ib�colj�kloj^i� &`lkqoli'�lod^kfpjp�lc�qeb�p^jb�
pmb`fbp�^ka�pqo^fk�rkabo�abcfkba�`lkafqflkp�lc�bumlprob,� &iRM>@�@ljmbkafrj�
lc�@ebjf`^i�Qbojfklildv*�0ka�ba� /775'

iltbpq+l_pbosba+bccb`q+ibsbi,� Iltbpq�`lk`bkqo^qflk�lo�^jlrkq�lc�^�pr_pq^k`b*�
clrka� _v�bumbofjbkq�lo�l_pbos^qflk*� qe^q�`^rpbp�^kv�^iqbo^qflk� fk�jlomelildv*�
crk`qflk^i�`^m^`fqv*�doltqe*� absbilmjbkq*�lo�ifcb�pm^k�lc�qeb�q^odbq�lod^kfpj�
afpqfkdrfpe^_ib�colj�kloj^i� &`lkqoli'�lod^kfpjp�lc�qeb�p^jb�pmb`fbp�^ka�pqo^fk�
rkabo�qeb�p^jb�abcfkba�`lkafqflkp�lc�bumlprob,� &iRM>@�@ljmbkafrj�lc�
@ebjf`^i�Qbojfklildv*�0ka�ba� /775'

Kloqe�>qi^kqf`�mlmri^qflk� &@^k^a^�dbbpb'

kl+l_pbosba+^asbopb+bccb`q+ibsbi,�Dob^qbpq�`lk`bkqo^qflk�lo�^jlrkq�lc� �̂
pr_pq^k`b*� clrka�_v�bumbofjbkq�lo�l_pbos^qflk*�tef`e�`^rpbp�kl�abqb`q^_ib�
^asbopb�^iqbo^qflk�lc�jlomelildv*� crk`qflk^i�`^m^`fqv*�doltqe*� absbilmjbkq*� lo�
ifcb�pm^k�lc�qeb�q^odbq�lod^kfpj� rkabo�abcfkba�`lkafqflkp�lc�bumlprob,� &iRM>@�
@ljmbkafrj�lc�@ebjf`^i�Qbojfklildv*�0ka�ba� /775'

kl+l_pbosba+bccb`q+ibsbi,� Dob^qbpq�`lk`bkqo^qflk�lo�^jlrkq�lc�^�pr_pq^k`b*�
clrka� _v�bumbofjbkq�lo�l_pbos^qflk*� qe^q�`^rpbp�kl�^iqbo^qflkp�lc�jlomelildv*�
crk`qflk^i�`^m^`fqv*�doltqe*� absbilmjbkq*�lo�ifcb�pm^k�lc�qeb�q^odbq�lod^kfpjp�
afpqfkdrfpe^_ib�colj� qelpb�l_pbosba� fk�kloj^i� &`lkqoli'�lod^kfpjp�lc�qeb�p^jb�
pmb`fbp�^ka�pqo^fk� rkabo�qeb�p^jb�abcfkba�`lkafqflkp�lc�bumlprob,� &iRC>@�
@ljmbkafrj�lc�@ebjf`^i�Qbojfklildv*�0ka�ba� /775'

L`q^`eilolaf_bkwl+m+aflufk

L`q^`eilolaf_bkwlcro^k

Lod^kl`eilofkbp

Mofk`fm^i�@ljmlkbkqp�>k^ivpfp

Mliv`eilofk^qba� _fmebkvip

Mliv`eilofk^qba�af_bkwl+m+aflufkp

Mliv`eilofk^qba�af_bkwlcro^kp

Mbkq^`eilolaf_bkwl+m+aflufk

Mbkq^`eilolaf_bkwlcro^k

Pq^ka^oa�absf^qflk

Pq^ka^oa�boolo

prj�lc�`eiloa^kbp

prj�lc�AAQ*� AAB�^ka�AAA�`lk`bkqo^qflkp

prj�lc�^�krj_bo�lc�fkafsfar^i� M@?�`lkdbkbop

Q@AA�qluf`�bnrfs^ibkqp� &`^i`ri^qba�_v�prjjfkd�^mmif`^_ib�QBCp'

Qbqo^`eilolaf_bkwlcro^k�

Qluf`�bnrfs^ibk`v�c^`qlo
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;eeZcY^m�=*�J^adi�hijYn�hjbbVgn�gZedgi

Cccj�HVi^dc�=djcign�@ddY�=dciVb^cVci�J^adi�MijYn�)-553�

MjbbVgn�LZedgi(�DVcjVgn�.,,-

JgZeVgZY�Wn6� <Zi]�JdaadX`(�;iaVci^X�PZiZg^cVgn�=daaZ\Z�$^c�XdchjaiVi^dc�l^i]6�
>gh*�;cYn�NVh`Zg(�Dd]c�PVcFZZjlZc(� MXdii�GX<jgcZn(� J^ZggZ)SkZh�>Vdjhi(�
;iaVci^X�PZiZg^cVgn�=daaZ\Z%

Qefp�prjj^ov�obmloq� Fp� _^pba�lk�qeb� Fkkr�K^qflk� obmloq�ì@lrkqov�Clla�
@lkq^jfk^kq�Pqrav�/775�Cfk^i� Obmloqî�tofqqbk�_v�I^oov� Fkkbp*�>mofi� /776,

Fk�Pmofkd� /775*� obpb^o`ebop�P`lqq�J`?rokbv�^ka�Mfboob+Vsbp�A^lrpq�sfpfqba�qtl�
lrqmlpq�`^jmp�+�Jfkfmf�^ka�>krhr^pe^pe+kfmf�^ka�p^jmiba�^� krj_bo�lc�afccbobkq�
^kfj^ip,� Fk�L`ql_bo�^ka� Klsbj_bo�/775*� `^of_lr�tbob�p^jmiba�colj�Tbpqbok�
I^_o^alo�^ilkd�qeb�Bphbo�^ka�T^_rpe� ol^ap,�Qeb�^kfj^ip�p^jmiba� fk`iraba8

G^c^e^� 2�_ollh�qolrq

1� mfhb

0�pmor`b�m^oqofadb�

0�proc�p`lqbop�

/� _i^`h�p`lqbo�

-� @^k^a^�dllpb�

;cj`jVh]Vh])c^e^� -� pmor`b�m^oqofadb

/� jrpho^q

/� mlo`rmfkb� &clrka�ab^a'

QZhiZgc�FVWgVYdg� 7�`^of_lr

P^jmibp�lc�bjhXaZ(� a^kZg�$`^YcZn� fk�qeb�`^of_lr'�^ka� [Vi�tbob�q^hbk�colj�qeb�
^kfj^ip,� Qeb�p^jmibp�tbob�pbkq�ql� i^_lo^qlofbp� fk� Mofk`b�Bat^oa� Fpi^ka� &MBF'�^ka�
?ofqfpe�@lirj_f^�ql�qbpq�clo�`lkq^jfk^kqp,

Q]Vi�VgZ�XdciVb^cVcih:

@lkq^jfk^kqp�^ob�pr_pq^k`bp�qe^q�^ob� klq�kloj^iiv�clrka� fk�^kfj^ip�lo�qeb�
bksfolkjbkq�lo�qebv�^ob�clrka� fk� i^odbo�qe^k�kloj^i�^jlrkqp,� Pljb�`lkq^jfk^kqp�
^ob�`ob^qba� _v�erj^k�^`qfsfqv� ifhb�_rokfkd�d^o_^db�lo�j^hfkd�qo^kpclojbo�lfi�tefib�
lqebop�^ob�clojba� _v�k^qro^i� mol`bppbp� ifhb�clobpq�cfobp,� @lkq^jfk^kqp�^ob�klq
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kb`bpp^ofiv�e^ojcri�ql�qeb�bksfolkjbkq�lo�ql�erj^k�lo�^kfj^i� eb^iqe�rkibpp�qebv�
^ob�mobpbkq�fk� i^odb�^jlrkqp,

Q]^X]�XdciVb^cVcih�lZgZ�add`ZY�[dg:

Qtl�j^fk�dolrmp�lc�`lkq^jfk^kqp�tbob�qbpqba�clo�fk�qeb�p^jmibp*� eb^sv�jbq^ip�
^ka� ìMbopfpqbkq�Lod^kf`�Mliirq^kqpî,

BZVkn�GZiVah

Qebpb�jbq^ip�^ob�k^qro^i�^ka�^ob�clrka� fk� ol`hp�^ka�plfi,� Pljb�erj^k�^`qfsfqfbp�
ifhb�jfkfkd�^ka�cillafkd� i^ka�clo�obpboslfop�`^k�`^rpb�pljb�lc�qebpb�jbq^ip�ql�_b�
clrka� fk�rkk^qro^i�^jlrkqp� fk� pljb�^ob^p,�@^ajfrj*�jbo`rov�^ka� ib^a�^ob�jbq^ip�
qe^q�`^k�_b`ljb�`lkq^jfk^kqp,

|JZgh^hiZci�Ig\Vc^X�JdaajiVcih� $JIJh%}

Qefp�dolrm� fk`irabp�erj^k+j^ab�`ebjf`^ip� ifhb�mbpqf`fabp�tef`e�^ob�rpba� fk�
^dof`riqrob�clo�`lkqoliifkd� fkpb`qp�^ka�lqebo�mbpqp� &qlu^mebkb*� `efloa^kb*�AAQ'�^ka�
`ebjf`^ip�rpba� fk� fkarpqov�ifhb�M@?p�&clrka� fk�lfip�^ka�qo^kpclojbop',� Fq�^ipl�
fk`irabp�aflufkp�tef`e�^ob� fkarpqof^i�t^pqb�molar`qp�^ka�M>Ep�tef`e�^ob�clrka� fk�
pjlhb,

Q]Zc�VgZ�XdciVb^cVcih�V�XdcXZgc:

Kloj^iiv*� qeb�^jlrkq�lc�`lkq^jfk^kqp� fk�qeb�dolrka*� ^fo�^ka�t^qbo�fp�sbov*�sbov�
pj^ii,� Fk�pljb�^ob^p*� fc�qebob�e^p�_bbk�^�`ebjf`^i�pmfii�lo�lqebo�plro`b�lc�il`^i�
mliirqflk*�qeb�^jlrkq�lc�`lkq^jfk^kqp�`^k�_b�efdebo,� Pljb�lc�qebpb�`ebjf`^ip*�
bpmb`f^iiv�ìMbopfpqbkq�Lod^kf`�Mliirq^kqpî�`^k�jlsb�tfqe�qeb�^fo�`roobkqp�&tfka�^ka�
`ilrap'�colj�plrqebok�^ob^p�ql�qeb�Kloqe�^ka�qebk�dbq�fkql�qeb�dolrka�^ka�t^qbo�
tebk� fq� o^fkp�lo�pkltp,�>klqebo�t^v�qebv�`^k�qo^sbi� kloqe� fp� fk� qeb�_lafbp�lc�ar`hp�
^ka�dbbpb�tebk�qebv�jfdo^qb�colj�qeb�Plrqe� fk�qeb�pmofkd,

Fc�^kfj^ip�b^q�lo�aofkh�qebpb�`lkq^jfk^kqp*� qebv�al�klq�dbq�ofa�lc�qebj�b^pfiv*� pl�
qebv�`^k�_rfia�rm� fk�qebfo�_lafbp�lsboqfjb,�@lkq^jfk^kqp�qbka�ql�_rfia� rm� fk� ^kfj^i�
lod^kp�pr`e�^p�qeb�hfakbv�^ka� ifsbo*�^p�tbii�^p� fk�qeb�c^q,� Tebk� i^odbo�^kfj^ip�b^q�
qebpb�^kfj^ip*� qebk�qebv�^ipl�b^q�qeb�`lkq^jfk^kqp�qe^q�e^sb�_rfiq�rm� fk�qebfo�
_lafbp,�Qefp� fp�qeb� ob^plk�qe^q�liabo�^kfj^ip�^ka� i^odbo�^kfj^ip�qe^q�b^q�lqebo�
^kfj^ip� &ifhb� i^odb�cfpe'�lcqbk� e^sb�jlob�`lkq^jfk^kqp� fk�qebfo�_lafbp,

Jlabok�qb`eklildfbp�^iilt�jlpq�lc�qebpb�`ebjf`^ip�ql�_b�jb^proba� fk�sbov*�sbov�
pj^ii�^jlrkqp,� Fc�pljb�`lkq^jfk^kqp�^ob�clrka� fk�^kfj^ip� fk�pj^ii�^jlrkqp*� fq�
albp�klq�kb`bpp^ofiv�jb^k�qe^q�qebv�^ob�`^rpfkd�e^oj�ql�qeb�^kfj^ip�lo�qe^q�qeb�
^kfj^ip�^ob�klq�p^cb�ql�b^q,�Qebpb�`lkq^jfk^kqp�j^v�`^rpb�e^oj�ql�^kfj^ip�lo�
mblmib�lkiv�fc�qebv�^ob�mobpbkq� fk�sbov�i^odb�^jlrkqp,� Grpq�ifhb�_ob^qefkd� fk�^�pj^ii�
^jlrkq�lc�pjlhb�colj�^�`fd^obqqb�bsbov�lk`b� fk�^�tefib�tfii� klq�eroq�vlr�_rq�fc�vlr
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pjlhb�j^kv�`fd^obqqbp�bsbov�a^v�clo�j^kv*� j^kv�vb^op*� fq�`^k� _b�e^ojcri�ql�vlro�
eb^iqe,

Qeb�cbabo^i�dlsbokjbkq�&Eb^iqe�@^k^a^'�e^p� ob`ljjbkaba�drfabifkbp�clo�qeb�
^jlrkq�lc�`boq^fk� `lkq^jfk^kqp�qe^q� fp�p^cb� fk�cllap,�Qebpb�drfabifkbp�^ob�j^ab�ql�
ebim� molqb`q�qeb�eb^iqe�lc�mblmib�^ka� qeb�bksfolkjbkq,� Qeb�drfabifkbp� obcib`q�te^q�
J>V�_b�e^ojcri� fc�qe^q�^jlrkq�fp�b^qbk�BSBOVA>V�clo�^� IFCBQFJB,�Qeb�
drfabifkbp�`ljb�colj�pqrafbp�lk�^kfj^ip� ifhb� o^qp�lo�jlkhbvp� fk� obpb^o`e�
i^_lo^qlofbp�lo�colj�`^pbp�lc�^``fabkq^i�bumlprob�ql�efde� ibsbip�lc�`lkq^jfk^kqp� fk�
mblmib,�Qebpb�drfabifkbp�^ob�sbov�`^rqflrp�^ka� fk`irab�^� i^odb�p^cbqv�c^`qlo�fk�qebfo�
krj_bo�&rpr^iiv�lc�/..�qfjbp�lo�jlob',

Fk�dbkbo^i*� fc�qeb�`lkq^jfk^kq�ibsbip� fk� clla�^ob�_bilt�qeb�drfabifkbp*� fq�jb^kp�qe^q�
dlsbokjbkq�p`fbkqfpqp�cbbi� qe^q�fq� fp�p^cb�ql�b^q�qeb�clla�^p�vlr� kloj^iiv�tlria,� Fc�
qeb� ibsbip�^ob�^q�lo�pifdeqiv�^_lsb�qeb�drfabifkbp*� qebob� fp�^� ilq�lc�rk`boq^fkqv�lsbo�
tebqebo�lo�klq�b^qfkd�qebj�j^v�_b�e^ojcri,

Rkcloqrk^qbiv*� qebob� fp�pqfii�^� ilq�lc�tloh�qe^q�kbbap�ql�_b�alkb�ql�rkabopq^ka�elt�
jr`e�lc�qebpb�`lkq^jfk^kqp� fp�p^cb�^ka� elt�jr`e�j^v�klq�_b�p^cb,�Qebpb�
drfabifkbp�^ob�qeb�p`fbkqfpqpñ� _bpq�drbpp�^_lrq�p^cb� ibsbip�lc�`lkq^jfk^kqp� fk� cllap�
pl�qe^q� fp�te^q�tb�e^sb�rpba� ebob�ql�`ljm^ob�ql�qeb�^kfj^ip�qe^q�tbob�p^jmiba� fk�
qefp�pqrav,

Q]Vi�lVh�[djcY� ^c�i]Z�Vc^bVah�^c�i]^h�hijYn:

Fk�j^kv�lc�qeb�p^jmibp*� bfqebo�sbov*�sbov�pj^ii�^jlrkqp�lc�`lkq^jfk^kqp�lo�kl�
`lkq^jfk^kqp�tbob�clrka,

Pljb�lc�qeb�p^jmibp�e^a� ibsbip�lc�`boq^fk�`lkq^jfk^kqp�qe^q�tbob�^_lsb�qeb�
ob`ljjbkaba�drfabifkbp,

w � =Vg^Wdj�hfakbvp�tbob�^_lsb�qeb�drfabifkb� ibsbip�clo�jbo`rov�^ka� `^ajfrj,

â � Fk�qeb�\ddhZ(�pljb�lc�qeb�mbpqf`fab�ibsbip� fk� fqp�c^q�tbob�^_lsb�qeb�drfabifkbp�
_rq� fk�qeb�jrp`ib�^ka� ifsbo�qeb� ibsbip�tbob�tbii� _bilt�qeb�drfabifkbp,

â � Fk�qeb�hXdiZgh(� qeb� ibsbip�lc�pljb�mbpqf`fabp� &qlu^mebkb�^ka�`efloa^kb'*� M@?p�
^ka�aflufkp�tbob�tbii�^_lsb�qeb�drfabifkbp� fk�qeb�c^q�q'rq�tbob�sbov�ilt�fk�qeb�
jrp`ib�^ka� ifsbo�p^jmibp�bu`bmq�clo�aflufkp�tef`e�tbob�`ilpb�ql�drfabifkb� fk� qeb�
jrp`ib,� Qeb� ibsbi�lc�jbo`rov�fk�qeb� ifsbo�lc�qeb�_i^`h�p`lqbo�t^p�pifdeqiv�^_lsb�qeb�
drfabifkb�ibsbi,

â � Fk�qeb�[^h](�^ii�qeb�`lkq^jfk^kqp�tbob�_bilt�qeb�drfabifkbp�bu`bmq�clo�aflufkp� fk�
qeb�c^q�lc�lkb�e^`Z(�tef`e�t^p�pifdeqiv�^_lsb�qeb�ob`ljjbkaba�drfabifkb,

â � Qeb� ibsbip�lc�^ii�`lkq^jfk^kqp�jb^proba� fk�qeb�bjh`gVi(�edgXje^cZ�^ka�
hegjXZ�eVgig^Y\Z�tbob�tbii� _bilt�qeb�drfabifkbp,
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â � Qeb�edgXje^cZ�t^p�clrka�ab^a�^ka�pbbjba�ql�e^sb�afba�colj�pq^os^qflk�
arofkd�qeb�tfkqbo,

Q]Vi�Yd�i]ZhZ�[^cY^c\h�bZVc:

Qeb� ibsbip�lc�`lkq^jfk^kqp�clrka�tbob�klq�efde�bklrde�ql�_b�e^ojcri� ql�qeb�
^kfj^ip,� ?b`^rpb�lkiv�^�cbt�^kfj^ip�tbob� illhba�^q*� fq� fp� fjmlppf_ib�ql�qbii� fc�qeb�
`lkq^jfk^kqp�qe^q�tbob�clrka� fk�pljb�lc�qeb�p^jmibp�tlria� ^ipl�_b�clrka� fk�lqebo�
^kfj^ip� fk�Kfq^ppfk^k,

Fc�qeb� ibsbi�lc� �̂ `lkq^jfk^kq� fk�^�p^jmib� fp� kb^o�lo�lsbo�qeb�drfabifkb�+� fq�YdZh�cdi�
bZVc�i]Vi�ndj�h]djaYc~i�ZVi�i]dhZ�`^cYh�d[�Vc^bVah*� Fq�jb^kp�qe^q�qebob�kbbap�
ql�_b�jlob� fkcloj^qflk�`liib`qba�^_lrq�qelpb�`lrkqov�cllap,� Fk�loabo�ql�_b�
`lkcfabkq�^_lrq�qeb� fkcloj^qflk� `liib`qba*�j^kv�^kfj^ip�e^sb�ql�_b�illhba�^q,�
Tebk�lkiv�^�cbt�p^jmibp�^ob�illhba�^q*�qebv�j^v�klq�pelt�te^q�^ii�lc�qeb�^kfj^ip�
^ob� ifhb,

?Vi^c\�Xdjcign�[ddYh� ^h�]ZVai]n�[dg�bVcn�Y^[[ZgZci�gZVhdch*� Fk�jlpq�mi^`bp�
^`olpp�qeb�Kloqe*� qebob� fp�kl� ob^plk�ql�pqlm�b^qfkd�qebj�lo�ql�`e^kdb�elt�jr`e�
qebv�^ob�b^qbk� _b`^rpb�lc�`lkq^jfk^kqp,

Ql�cfka�lrq�jlob�^_lrq�qebpb�`lkq^jfk^kqp� fk�qeb�^kfj^ip�lc�Kfq^ppfk^k*� fq� fp�
fjmloq^kq�ql�`liib`q�jlob� fkcloj^qflk,� >cqbo�jlob�^kfj^ip�^ob� illhba�^q*�qeb�
fkcloj^qflk�^_lrq�qebpb�`ebjf`^ip� fk�qeb�^kfj^ip�e^p�ql�_b�`lkpfaboba�^ilkd�tfqe�
te^q� fp� hkltk�^_lrq�qeb�j^kv

_bkbcfqp�lc�b^qfkd�`lrkqov�cllap,

Lk`b�^ii�lc�qeb� fkcloj^qflk�d^qeboba� fp�mrq�qldbqebo*� fq�`^k�ebim�mblmib�ql�j^hb�
qebfo�ltk�`elf`bp�^_lrq�b^qfkd�`lrkqov�cllap,

N?=BHC=;F�MOGG;LS�I@�L?MOFNM�

Cccj�HVi^dc�=djcign�@ddY�=dciVb^cVci�J^adi�MijYn�)-553

Qeb� ibsbip�lc�`lkq^jfk^kqp� fk�qeb�^kfj^ip�qbpqba�tbob�`ljm^oba�ql�qeb�drfabifkb�
ibsbip�^p�pbq�_v�Eb^iqe�@^k^a^� &@>@>O�/775',� Tebob�drfabifkb� ibsbip�^ob�klq�
obmloqba*� _rq�Eb^iqe�@^k^a^�>``bmq^_ib�A^fiv�Fkq^hb� &>AF'� ibsbip�^ob� obmloqba*�qeb�
s^irbp�tbob�`ljm^oba�ql�qeb�>AF� &^pprjfkd� `lkprjmqflk�lc�/..�d�lc�qe^q�qfpprb�
^ka�4.� hd�mboplk',� Fk�dbkbo^i*� qeb�ibsbip�clo�>AF� ^ob�jr`e�jlob�`lkpbos^qfsb�qe^k�
qeb�jlob�dbkbo^i�drfabifkbp�^p�qebv�^pprjb�a^fis�fkq^hb�lc�qe^q�ibsbi�lsbo� �̂
ifcbqfjb,

Clo�qefp�prjj^ov*� qeb�p^jmibp�qbpqba�^ob� obmloqba�^p�qeb�mbo`bkq^db�lc�qeb�>AF�
&^pprjfkd�`lkprjmqflk�lc�/..�d�lc�qe^q�qfpprb�^ka� 4.�hd�mboplk�^ka� kl�lqebo�
plro`b�lc�bumlprob�ql�qeb�`lkq^jfk^kq',� ìIltî� ibsbip�obcbo�ql�:2.#�lc�qeb�>AF*�
ìjbafrjî�2.+6.#�qeb�>AF� ^ka� ìefdeî� obcbo�ql�<6.#�lc�qeb�>AF,� Qefp�jbqela� fp
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rpba�lkiv�ql�pq^ka^oafwb�qeb�rpb�lc�qeb�qbojfklildv�ìilt*�jbafrj*�^ka�efdeî� fk�
obcbobk`b�ql�`lkq^jfk^kq�ibsbip� fk�tfiaifcb�qfpprbp,� Fq� fp�klq�fk� ^kv�t^v� fkqbkaba�^p�
^�`lkprjmqflk� ob`ljjbka^qflk,� Qeb�s^irb�lc�>AFp*� elt�qebv�^ob�`^i`ri^qba*� ^ka�
qebfo�rpb�_v�eb^iqe�molcbppflk^ip�^p�drfabifkbp�clo�`lkprjmqflk�lc�qo^afqflk^i� cllap�
fp�^�ab_^qba�qlmf`�&Crod^i�bq,� ^i,/777',

Abcfkfqflkp�clo�`lkq^jfk^kqp�^ka� qb`ekf`^i�qbojp�^ob�dfsbk�^q�qeb�bka�lc�qeb� obmloq,�

@CMB6

bZiVah�+�Kl� ib^a�lo�^opbkf`�t^p�abqb`qba� fk�^kv�lc�qeb�p^jmibp,� Fk�^ii�
qfpprbp�qbpqba*� ibsbip�lc�jbo`rov�tbob�_bilt�qeb�drfabifkb� ibsbip�clo�qlq^i�
jbo`rov�^p�pbq�_v�Eb^iqe�@^k^a^�clo�baf_ib�mloqflkp�lccfpe� &.,3�mmj',

,+= �eZhi^X^YZh�)�30A0�;<A�0C0890194

J=<h�+� Fk�^ii�qfpprbp�qbpqba*�qeb� ibsbip�lc�M@?p�tbob�tbii� _bilt�qeb�
drfabifkb� ibsbip�clo�cfpe�pbq�_v�Eb^iqe�@^k^a^� &0�mmj',

>^dm^ch+[jgVch(�Xd)e^VcVg�J=<h� +�Qebpb�`ljmlrkap�tbob�jb^proba�lkiv�
fk�qeb� i^odbpq�mfhb,� Qeb�qlq^i�QBN� fk�qeb�c^q�fp�pifdeqiv�efdebo�qe^k�qeb�
ob`ljjbkaba� Eb^iqe�@^k^a^�drfabifkb� &/5,7�mmq�+�drfabifkb� /3�mmq',

J;Bh�+� Fk� ^ii�qfpprbp�qbpqba*� M>Ep�tbob�klq�abqb`qba�lo�tbob� fk�sbov�ilt�
`lk`bkqo^qflkp*�tbii� _bilt�qeb�drfabifkb� ibsbip,

MJLO=?�ALIOM?6�1�_foap�qe^q�tbob�`liib`qba�tbob�`lj_fkba� fkql�lkb�p^jmib

bZiVah�+�Kl� ib^a*� jbo`rov�lo�^opbkf`�t^p�abqb`qba� fk�^kv�lc�qeb�qfpprbp,
Qeb� ibsbi�lc�`^ajfrj�jb^proba�t^p� fk�qeb�kloj^i� o^kdb�clo�_foap� &Crokbpp�
,/774'

,+= �eZhi^X^YZh�+�>ii�lc�qeb�.-@ �mbpqf`fabp�jb^proba�tbob�_bilt�2.#�lc�qeb�
>AF� ^ka�`i^ppfcfba�^p�ìiltî,

J=<h�+�Qeb� ibsbip�lc�M@?p�tbob�tbii� _bilt�qeb�drfabifkb� ibsbip�clo�mlriqov�
`lkprjmqflk�pbq�_v�Eb^iqe�@^k^a^� &.,3�mmj�lk�^�c^q�_^pfp',

>^dm^ch+[jgVch(� Xd)eaVcVg�J=<h�+�Qebpb�`ljmlrkap�tbob�klq�jb^proba,

J;Bh�+�M>Ep�tbob�klq�abqb`qba� fk�qeb�qfpprbp�qbpqba,

M=IN?LM6�Qtl�proc�p`lqbop�^ka�lkb�_i^`h�p`lqbo�tbob�^k^ivpba,

bZiVah�+�Kl� ib^a�lo�^opbkf`�t^p�abqb`qba� fk�^kv�lc�qeb�p^jmibp,�Qeb� ibsbi�
lc�`^ajfrj�jb^proba�t^p� fk�qeb�kloj^i� o^kdb�clo�_foap�lc�qefp�qvmb�
&Crokbpp� /774',�Jbo`rov�ibsbip� fk�qeb�proc�p`lqbo�jrp`ib�^ka� ifsbo�tbob
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ìiltî�&/4,2#�>AF'�lo�klq�abqb`qba,� Fk�qeb�_i^`h�p`lqbo*� qeb� ifsbo�jbo`rov�
ibsbip�bu`bbaba�qeb�>AF� &/45#'

,+= �eZhi^X^YZh�+�Qlu^mebkb� fk�qeb�c^q�lc�qeb�proc�p`lqbop�prom^ppba�qeb�>AF�
&0.2�^ka�0.3�#'�^ka� fk�qeb�_i^`h�p`lqbo*� qeb� ibsbip�tbob�tbii�_bilt�qeb�>AF�
lo�ìiltî,� Ibsbip� fk�jrp`ib�^ka� ifsbo�fk�^ii� 1�ar`hp�tbob�ìiltî,

Ibsbip�lc�`efloa^kb�fk�c^q� fk�^ii� 1� _foap�tbob�tbii�^_lsb�qeb�>AF� &//4+�10.�
#',�Qeb�ibsbip�lc�`efloa^kb� fk�qeb� ifsbo�^ka�jrp`ib�tbob� fk�qeb�ìiltî� o^kdb,

E@Ep� fk�^ii�qfpprbp�tbob� ìiltî�&:5,/#�>AF',

AAQ�fk�^ii�qfpprbp�tbob�^ipl�ìiltî� &:4,2#�>AF',

J=<h�+�Qeb� ibsbip�lc�M@?p� fk�c^q�tbob�tbii�^_lsb�qeb�Eb^iqe�@^k^a^�
drfabifkb�ibsbip�clo�mlriqov�`lkprjmqflk� &.,3�mmj�lk�^�c^q�_^pfp'�^q�/,/71�
mmj�tbq�tbfdeq�fk�qeb�_i^`h�p`lqbo�^ka�0,0.2�^ka�0,146�mmj�tbq�tbfdeq� fk�
b^`e�lc�qeb�qtl�proc�p`lqbop,�Qeb� ibsbip�lc�M@?p�jb^proba� fk�qeb�jrp`ib� fk�
^ii�1�ar`hp�tbob�tbii� _bilt�qeb�Eb^iqe�@^k^a^�drfabifkbp,

>^dm^ch+[jgVch(� Xd)eaVcVg�J=<h� +Qebpb�`ljmlrkap�tbob�jb^proba�lkiv�
fk�qeb�c^q�lc�lkb�proc�p`lqbo�^ka�qeb�jrp`ib�lc�qeb�lqebo,� Qeb�qlq^i�QBN� fp�
dob^qiv�fk�bu`bpp�lc�qeb�>AF� fk�qeb�c^q�&10/5#'�^ka� fk�qeb�jrp`ib� fp�ìefdeî�
&7.#�>AF',� Jlpq�lc�qeb�QBN� fp�`lkqof_rqba� _v�qeb�aflufk+ifhb�M@?p�&/2.�mmq*�
sp�31�mmq�clo�aflufkp-cro^kp',

J;Bh�+�M>Ep�tbob�klq�abqb`qba� fk�qeb�qfpprbp�qbpqba,

=;H;>;�AIIM?6

bZiVah�+�Kl� ib^a*� ^opbkf`�lo�jbo`rov�t^p�abqb`qba� fk�^kv�lc�qeb�p^jmibp,�
Qeb� ibsbi�lc�`^ajfrj�jb^proba�t^p� fk�qeb�kloj^i� o^kdb�clo�_foap�lc�qefp�
qvmb� &Crokbpp� /774',

D=7�eZhi^X^YZh�+�Qlu^mebkb� fk�qeb�c^q�qfpprb�t^p�43*1"�lc�qeb�>AF�lo�
ìefdeî,�Qeb� ibsbip� fk�qeb� ifsbo�^ka�jrp`ib�tbob�ìiltî� &:11#�>AF',

Ibsbip�lc�`efloa^kb� fk�c^q�tbob�tbii� ^_lsb�qeb�>AF� &110#',�Qeb� ibsbip�lc�
`efloa^kb� fk�qeb� ifsbo�^ka�jrp`ib�tbob�ìiltî�&:� 14#>AF',

E@Ep�tbob�klq�abqb`qba� fk�^kv�qfpprb�qbpqba,

Ibsbip�lc�AAQ� fk�c^q�&/,03� md-d'�bu`bbaba�qeb�Eb^iqe�@^k^a^�drfabifkb�lc�/�
md-d�lk�^�c^q�_^pfp,

J=<h�+�Qeb� ibsbip�lc�M@?p� fk�^ii�qfpprbp�tbob�tbii� _bilt�qeb�Eb^iqe�@^k^a^�
drfabifkb�ibsbip�clo�mlriqov�`lkprjmqflk� &.,3�mmj�lk�^�c^q�_^pfp',
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>^dm^ch+[jgVch(�Xd)eaVcVg�J=<h� +Qebpb�`ljmlrkap�tbob�jb^proba�lkiv�
fk�qeb�c^q�qfpprb,� Qeb�qlq^i�QBN�t^p� fk�bu`bpp�lc�qeb�>AF� &/01#',�Jlpq�lc�
qeb�QBN�t^p�`lkqof_rqba�_v�qeb�aflufk+ifhb�M@?p�&2,6�mmq�sp�0,4�mmq�clo�
aflufkp-cro^kp',

J;Bh�+�M>Ep�tbob�klq�abqb`qba� fk� qeb�qfpprbp�qbpqba,

GOMEL;N6

bZiVah�+�Kl�ib^a*�`^ajfrj*�^opbkf`�lo�jbo`rov�t^p�abqb`qba� fk�^kv�lc�qeb�
p^jmibp,

,+= �eZhi^X^YZh�+�Qlu^mebkb*� `efloa^kb*� E@Ep�^ka�AAQ�ibsbip� fk�^ii�
qfpprbp�jb^proba�tbob� ìiltî� &:/3,5#�>AF',

J=<h�+�Qeb�ibsbip�lc�M@?p�fk�^ii� qfpprbp�tbob�tbii� _bilt�qeb�Eb^iqe�@^k^a^�
drfabifkb� ibsbip�clo�_bbc�`lkprjmqflk� &.,0�mmj�lk�^�c^q�_^pfp',

>^dm^ch+[jgVch(�Xd)eaVcVg�J=<h�+�Qebpb�`ljmlrkap�tbob�jb^proba�lkiv�
fk� qeb�c^q�qfpprb,� Qeb�qlq^i�QBN�t^p� ìiltî� &16,5#�>AF',� Jlpq�lc�qeb�QBN�
t^p�`lkqof_rqba� _v�qeb�M@AA-Cp� &/,2�mmq�sp�.,60�mmq�clo�aflufkp-cro^kp',

J;Bh�+�M>Ep�tbob�klq�abqb`qba� fk�qeb�qfpprbp�p^jmiba,

JIL=OJCH?6

bZiVah�+�Kl�ib^a*�`^ajfrj*�^opbkf`�lo�jbo`rov�t^p�abqb`qba� fk�^kv�lc�qeb�
p^jmibp,

,+= �eZhi^X^YZh�+�Qlu^mebkb�t^p�klq�abqb`qba� fk�qeb�c^q�lo�jrp`ib,

Qeb� ibsbip�lc�`efloa^kb�tbob� ìiltî� fk�qeb�c^q�&/.,.#�>AF'�^ka� klq�abqb`qba�
fk�qeb�jrp`ib,

E@Ep�^ka�AAQ�ibsbip� fk�c^q�^ka�jrp`ib�tbob�tbii� _bilt�qeb�>AF�lo�ìiltî�
$T,*-"%*

J=<h�+�Qeb�ibsbip�lc�M@?p� fk�^ii� qfpprbp�tbob�tbii� _bilt�qeb�Eb^iqe�@^k^a^�
drfabifkb� ibsbip�clo�_bbc�`lkprjmqflk� &.,0�mmj�lk�^�c^q�_^pfp',

>^dm^ch+[jgVch(� Xd)eaVcVg�J=<h� +Qebpb�`ljmlrkap�tbob�klq�jb^proba,

J;Bh�+�M>Ep�tbob�klq�abqb`qba� fk�qeb�qfpprbp�qbpqba,

=;LC<IO6�7�`^of_lr�tbob�p^jmiba� o^kdfkd� fk�^db�colj� /� ql� /1�vb^op,

bZiVah�+�Kl�^opbkf`�t^p�abqb`qba� fk�^kv�lc�qeb�qfpprbp�qbpqba,
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Jbo`rov�ibsbip� Fk� hfakbvp�tbob�^_lsb�qeb�>AF� fk�^ii�p^jmibp� &//.+200#',� Fk�
jrp`ib*� qeb� ibsbip�tbob�klq�abqb`qba�lo�tbob�sbov�ilt,

@^ajfrj�t^p�klq�abqb`qba� fk�^kv�lc�qeb�jrp`ib�p^jmibp,�Qeb�ibsbip� fk�qeb�
hfakbvp�tbob�tbii� fk� bu`bpp�lc�qeb�>AF� &06.+2544#',

Ib^a�t^p�abqb`qba� fk�lkiv�0�lc�qeb�hfakbv�p^jmibp�^ka�t^p�clrka� fk�sbov�
ilt�ibsbip,

,+= �eZhi^X^YZh�+�Qlu^mebkb�t^p�klq�abqb`qba� fk� qeb�p^jmibp�qbpqba,

@efloa^kb� ibsbip�tbob� ìiltî�&:/,1#>AF',

E@E� ibsbip�tbob� ìiltî�&:0,3#>AF� ',

AAQ�ibsbip� fk� ^ii�qfpprbp�jb^proba�tbob� ìiltî�&.#�>AF',

J=<h�+�Qeb� ibsbip�lc�M@?p� fk�^ii� qfpprbp�tbob�tbii� _bilt�qeb�Eb^iqe�@^k^a^�
drfabifkb� ibsbip�clo�_bbc�`lkprjmqflk� &.,0�mmj�lk�^�c^q�_^pfp',

>^dm^ch+[jgVch(�Xd)eaVcVg�J=<h� +Qebpb�`ljmlrkap�tbob�klq�jb^proba,

J;Bh�+�M>Ep�tbob�klq�abqb`qba� fk�qeb�qfpprbp�p^jmiba,

<CIFIAC=;F�?@@?=NM6

Clo�^ii� `lkq^jfk^kqp�jb^proba*� qeb� ibsbip�tbob�_bilt�qeb� obmloqba�qeobpeliap�clo�
_flildf`^i�bccb`qp� fk� ^kfj^ip,� ?^pba�lk�qeb� fkcloj^qflk�^s^fi^_ib*� qebob�albp�klq�
^mmb^o�ql�_b�al`rjbkqba�eb^iqe� ofphp�ql�qeb�^kfj^ip�arb�ql�`lkq^jfk^kqp�^q�qeb�
ibsbip�jb^proba,� &?o^rkb�bq�^i,� /777'

>?@CHCNCIHM

;XXZeiVWaZ�>V^an�CciV`Z�$;>C%�+�Qeb�a^fiv� fkq^hb�lc�^�pr_pq^k`b�colj�^ii�plro`bp�
arofkd�^�mboplkñp�bkqfob� ifcbqfjb�qe^q�pelria� klq�`^rpb�^k�^mmob`f^_ib� ofph�ql�eb^iqe�
lk�qeb�_^pfp�lc�^ii� hkltk�c^`qp,� Fq�fp�rpr^iiv�`^i`ri^qba� colj�qluf`fqv�bumbofjbkqp�
tfqe� i^_lo^qlov�^kfj^ip,

<^dVXXjbjaVi^dc� +�Pljb�`lkq^jfk^kqp�^ob�bu`obqba� jlob�piltiv�qe^k�qebv�^ob�
^_plo_ba�^ka�^ob�pqloba� fk�qeb�_lav�clo�ilkd� mboflap�lc�qfjb,� Qeb�qlq^i�^jlrkq�lc�
`lkq^jfk^kq�fk�qeb�_lav�j^v�fk`ob^pb�lsbo�qfjb� fc�^k�^kfj^i� fp�`lkqfkr^iiv�bumlpba�
ql�^�_fl^``rjri^qfkd�`lkq^jfk^kq,

<^dbV\c^[^XVi^dc� +�@lkq^jfk^kqp�ì_flj^dkfcvî�tebk�qebfo�`lk`bkqo^qflk� fk`ob^pbp�
^q�b^`e� ibsbi�lc�qeb�clla� `e^fk,� >p�pj^iibo�^kfj^ip�^ob�b^qbk� _v�i^odbo�^kfj^ip*�
qebv�^ipl�`lkprjb�qebfo�`lkq^jfk^kq�_roabkp,� Qefp� obpriqp� fk� efdebo�
`lk`bkqo^qflkp�lc�`lkq^jfk^kqp� fk�qlm�moba^qlop,
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=VYb^jb� +�@^ajfrj� Fp�^�eb^sv�jbq^i�^ka�bkqbop�qeb�bksfolkjbkq�_lqe�qeolrde�
k^qro^i�mol`bppbp�^ka� erj^k�^`qfsfqv�&jfkfkd�^ka�pjbiqfkd',� Ql_^``l�pjlhb� fp� �̂
j^glo�olrqb�lc�bumlprob�ql�`^ajfrj� fk�mblmib,�@^ajfrj�`^k�_b�clrka� fk�qeb�
qboobpqof^i*� cobpeY>-^qbo�^ka�j^ofkb�bksfolkjbkqp,� @^ajfrj�qbkap�ql�_fl^``rjri^qb�
fk�lod^kfpjp�_rq�albp�klq�_flj^dkfcv�rm�qeb�clla�`e^fk,

=]^dgYVcZ�+�@eiloa^kbp�^ob�l-`�mbpqf`fabp�qe^q�^ob�klq�`roobkqiv�rpba� fk�@^k^a^�
^ka�bkqbo�qeb�Kloqebok�b`lpvpqbj�qeolrde� ilkd+o^kdb�^fo_lokb�qo^kpmloq,

=dciVb^cVci�+�Pr_pq^k`bp�qe^q� ^ob�clobfdk�ql�^�k^qro^i�pvpqbj�lo�mobpbkq�fk�
rkk^qro^i�`lk`bkqo^qflkp,� Pljb�`lkq^jfk^kqp�^ob�`ob^qba�_v�erj^k�^`qfsfqv*�
tefib�lqebop�^ob�qeb� obpriq�lc�k^qro^i� mol`bppbp,� @lkq^jfk^kqp�^ob�klq�kb`bpp^ofiv�
e^ojcri� ql�qeb�bksfolkjbkq�lo�erj^k�lo�^kfj^i� eb^iqe,

=deaVcVg�J=<h�+�Qefoqbbk�lc�qeb�0.7�M@?p�&bd,� M@?+55*� /04*� /47'�e^sb�_bbk�
peltk�ql�pe^ob�`boq^fk�qluf`lildf`^i� molmboqfbp�tfqe�aflufkp�arb�ql�qebfo�`ebjf`^i�
`lkcfdro^qflk�^ka� e^sb�_bbk�^ppfdkba�QBNp,�Qebpb�`lkdbkbop�^ob�lcqbk� fk`iraba�
fk�qeb�`lkpfabo^qflk�lc�qlq^i�QBN�lc�^�p^jmib�^ilkd�tfqe�aflufkp�^ka�cro^kp,

>>N�$Y^X]adgdXae]Zcnaig^X]adgdZi]VcZ%�+�Qeb�rpb�lc�AAQ�t^p�pqlmmba� fk�
@^k^a^� fk� /767,� Fq�fp�^k�l-`�mbpqf`fab�^ka� fp�pqfii� rpba� fk� pljb�`lrkqofbp�clo�
j^i^of^�`lkqoli,� Fq�fp�sbov�mbopfpqbkq�fk�qeb�bksfolkjbkq�^ka�`^k� _b�clrka�
qeolrdelrq�kloqebk�@^k^a^,� Jlpq�lc�qeb�AAQ�clrka� fk�qeb�Kloqe� fp�colj� ilkd� o^kdb�
qo^kpmloq�qeolrde�qeb�^qjlpmebob,� Eltbsbo*�qebob�^ob�prddbpqflkp�qe^q�fq�t^p�
obdri^oiv�^mmifba�^q�pbsbo^i� il`^qflkp� fk� I^_o^alo�_v�qeb�RP�jfifq^ov*� fk`irafkd�
Dllpb�?^v�^ka�Jfkfmf�I^hb,

>^dm^ch�VcY�[jgVch� $J=>>+J=>@%�+�Qebpb�qtl�`ebjf`^i�c^jfifbp�^ob�`ilpbiv�
obi^qba,� Qebob�^ob�53�aflufkp�^ka� /13�cro^kp,� Qeb�jlpq�qluf`�fp�0*1*5*6+�
qbqo^`eilolaf_bkwlaflufk� &0*1*5*6+Q@AA',�>iqelrde� molar`ba� _v�k^qro^i�plro`bp�
&clobpq�cfobp*�sli`^klbp'*� qeb�j^glofqv�lc�aflufkp�^ob�_v+molar`qp�lc�`boq^fk�
`ebjf`^ip�lo�`ebjf`^i� mol`bppbp� &`eilofkb�_ib^`efkd�rpba� fk� mrim�^ka� m^mbo�jfiip'�
lo�`lj_rpqflk� &fk`fkbo^qflk',� Pj^ii� plro`bp�lc�aflufkp� fk`irab�tlla� _rokfkd*�
`fd^obqqb�pjlhb*� _^o_b`rfkd,� Cro^kp�^ob�^�qo^`b�`lkq^jfk^kq�lc�M@?p,

B=B� $]ZmVX]adgdXnXad]ZmVcZh%� +�E@Ep�^ob�^�dolrm�lc�mbpqf`fabp�qe^q�^ob�pqfii� fk�
i^odb�p`^ib�rpb�qeolrdelrq�qeb�tloia�qla^v,� Qeb�jlpq�`ljjlkiv�hkltk�^ka� qeb�
jlpq�qluf`�cloj�lc�E@Ep� fp�Ifka^kb�tef`e� fp�pqfii� obdfpqboba�clo�rpb� fk�@^k^a^,

BZVkn�bZiVah�+�Qeb�jbq^ip�lc�jlpq�`lk`bok�^p�`lkq^jfk^kqp� fk� qeb�Kloqe�^ob�
`^ajfrj*� ib^a�^ka�jbo`rov,� Qebv�e^sb�_lqe�k^qro^i� ^ka� erj^k�plro`bp,� Fk� i^odb�
^jlrkqp*�qebv�`^k�_b�e^ojcri�ql�^kfj^ip�^ka� mblmib,

FZVY�+�Jlpq�lc�qeb�ib^a�clrka� fk�qeb�bksfolkjbkq� fp�arb�ql�erj^k�^`qfsfqv,� Pljb�
plro`bp� fk`irab�qeb� fjmolmbo�afpmlp^i�lc�_^qqbofbp*� ^jjrkfqflk*�jfkfkd*�pjbiqfkd*�
`bo^jf`�di^wfkd,� Mi^kqp�^ka�^kfj^ip�`^k�_fl^``rjri^qb� ib^a� _rq� fq�albp�klq�qbka�
ql�_flj^dkfcv�rm�qeb�`e^fk,
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GZgXjgn�+�Jbo`rov� fp�^�jbq^i� ^ka�bufpqp� fk�1�clojp8�lod^kf`*� fklod^kf`�^ka�
bibjbkq^i,� Fq�fp�mobpbkq�fk�qeb�^fo*�t^qbo�^ka� plfi� _lqe�colj� k^qro^i�plro`bp�^ka�^p�
^� obpriq�lc�erj^k�^`qfsfqv,� Bibs^qba� ibsbip�lc�jbo`rov�^ob�clrka� fk�cillaba�^ob^p�
ifhb� obpboslfop� _rfiq�clo�evaolbib`qof`�mltbo�dbkbo^qflk,� Qeb�lod^kf`�cloj�lc�
jbo`rov�&jbqevijbo`rov'� fp�qeb�jlpq�qluf`,�Jbqevijbo`rov�`^k�_fl^``rjri^qb�^ka�
_flj^dkfcv�rm�qeb�clla�`e^fk,

Ig\VcdX]adg^cZ� $I+=%�eZhi^X^YZh�+�Qebpb�`ljmlrkap�al�klq�l``ro�k^qro^iiv�^ka�
^ob�mbopfpqbkq� fk�qeb�bksfolkjbkq,�Qebv�fk`irab�`efloa^kb*� qlu^mebkb*�E@E*� AAQ,�
Qebv�^ob�c^q�plir_ib�^ka� _fl^``rjri^qb� fk� ifsfkd�lod^kfpjp�^ka� `^k� _flj^dkfcfv�rm�
qeb�clla� `e^fk,� J^kv�`^k�_b�qo^kpmloqba� ilkd�afpq^k`bp�qeolrde�qeb�^qjlpmebob,

|JZgh^hiZci�Ig\Vc^X�JdaajiVcih}� $JIJh%�+�>�dolrm�lc�`lkq^jfk^kqp�qe^q�pq^v� fk�
qeb�bksfolkjbkq�clo�^� ilkd�qfjb,� Lod^kf`�`ljmlrkap�`lkq^fk�`^o_lk*� rpr^iiv�
`lj_fkba�tfqe�evaoldbk�^ka�lqebo�bibjbkqp�pr`e�^p�`eilofkb,� MLMp� fk`irab�
lod^kl`eilofkb�mbpqf`fabp�pr`e�^p�AAQ�^ka�`efloa^kb�^p�tbii� ^p�M@?p*� M>Ep�^ka�
aflufkp�^ka�cro^kp,�Qeb�j^glofqv�lc�MLMp� fk�qeb�Kloqe�lofdfk^qb�colj�afpq^kq�
plro`bp,� Fk� i^odb�^jlrkqp*� qebv�^ob� mlqbkqf^iiv�e^ojcri�ql� ifsfkd�lod^kfpjp,

JdaajiVci�+�>�mliirq^kq� fp�^�`lkq^jfk^kq�qe^q� fp�mobpbkq�^q�`lk`bkqo^qflkp�qe^q�^ob�
e^ojcri� ql�qeb�bksfolkjbkq�lo�ql�erj^k�lo�^kfj^i� eb^iqe,

JdanX]adg^cViZY�<^e]Zcnah� $J=<h%�+�M@?p�^ob�^�c^jfiv�lc�0.7�afccbobkq�
`ljmlrkap�^ka�qebv�al�klq�l``ro�k^qro^iiv,� Qebfo�j^kv�rpbp� fk`irab8� fk�
`^m^`fqlop*� qo^kpclojbop*� evao^rif`�cirfap*� ^aebpfsbp*� ir_of`^kqp*� ci^jb�obq^oabop,�
M@?p�e^sb�_bbk� _^kkba�colj�jlpq�rpbp� fk�Kloqe�>jbof`^�^ka�^ob� obpqof`qba�clo�
lqebop,� Qebv�^ob�pq^_ib�^ka� mbopfpqbkq�fk�qeb�bksfolkjbkq�^ka�^ob�c^q�plir_ib�^ka�
`^k� _fl^``rjri^qb�^ka� _flj^dkfcv�rm�qeb�clla�`e^fkp,

JdanXnXa^X�;gdbVi^X�BnYgdXVgWdch� $J;Bh%�+�K^qro^i� plro`bp�lc�M>Ep� fk`irab�
clobpq�cfobp*�sli`^klbp�^ka�clppfi�crbip,� Plro`bp�colj�erj^k�^`qfsfqv� fk`irab�qeb�
fk`ljmibqb�`lj_rpqflk�lc�clppfi�crbip*�tllap�^ka�d^o_^db9� `fd^obqqb�pjlhb�^ka�
sbef`ib�bue^rpq,� M>Ep�al�klq�qbka�ql�^``rjri^qb� fk�^kfj^ip�^p�jlpq�^kfj^ip�`^k�
o^mfaiv�bifjfk^qb� fq�colj�qebfo�pvpqbjp,�@ljjlk�M>Ep� fk`irab�_bkwlX^Zmvobkb,

NdmVe]ZcZ�+�Qlu^mebkb� fp�^k�l-`� fkpb`qf`fab�qe^q�t^p�buqbkpfsbiv�rpba� fk�
plrqebok�`lrkqofbp�^ka� fp�pqfii� rpba� fk� pljb�^ob^p,� Fq� fp�clrka� fk� kloqebok�^ob^p�
arb�ql� ilkd+o^kdb�qo^kpmloq�^ka� e^p�_bbk�clrka� fk� efde� ibsbip� fk� cfpe� fk�qeb�Vrhlk�
^ka�Kloqetbpq�Qboofqlofbp,� Fq� fp�^�`ljmibu�jfuqrob�lc�45.�`ebjf`^ip,

Ndm^X�Zfj^kVaZcXn�[VXidgh�$N?Kh%�+�Qebpb�krj_bop�^ob�^ppfdkba�ql� fkafsfar^i�
aflufkp�^ka�cro^kp�lk�qeb�_^pfp�lc�elt�qluf`�qebv�^ob� fk�`ljm^ofplk�ql�0*1*5*6+�
Q@AA�tef`e�e^p�_bbk�^ppfdkba�^�QBN�lc�/,� Qebpb�krj_bop�^ob�rpba�ql�bumobpp�
qeb�qluf`fqv�lc�qebpb�`ljmlrkap�lk�^�`ljjlk� _^pfp,

.03

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



L?@?L?H=?M

?o^rkb�bq�^i,� /777,� Pm^qf^i� ^ka�qbjmlo^i� qobkap�lc�`lkq^jfk^kqp� fk�@^k^af^k�
>o`qf`�cobpet^qbo�^ka�qboobpqof^i�b`lpvpqbjp9�^� obsfbt,�Qeb�P`fbk`b�lc�qeb�Qlq^i�
Bksfolkjbkq*� m,� /23+0.5,

@^k^af^k�>o`qf`�@lkq^jfk^kqp�>ppbppjbkq�Obmloq�&@>@>O',� /775,� Gbkpbk�bq,� ^i,�
&bap,',� Kloqebok�@lkq^jfk^kqp�Moldo^j,

Crod^i�@,*� I,�@o^fd*� G,�Peloqobba�^ka� O,� Hbfqe,� /777,� @lrkqov�Cllap8� ?bkbcfqp�^ka�
Ofphp�>�obplro`b�al`rjbkq�clo�Krk^sfh�^ka� I^_o^alo,� Fkpqfqrqb�clo�Ofph�Obpb^o`e*�
T^qboill,

Crokbpp*�O,T,� /774,�@^ajfrj� fk�_foap*� m,� 167+2.2,� =[� ?bvbo*�T,K,*� Ebfkw*�D,E,*�
>,J,�Obajlk+Klotlla� &Bap,'�Bksfolkjbkq^i�`lkq^jfk^kqp� fk�tfiaifcb8� fkqbomobqfkd�
qfpprb�`lk`bkqo^qflkp,� Pl`fbqv�lc�Bksfolkjbkq^i�Qluf`lildv�^ka�@ebjfpqov�
&PBQ>@',�@O@�Mobpp*� ?l`^�O^qlk*� Cilofa^,

.04

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



;eeZcY^m�>*� =den�d[�]VgkZhi�hjgkZn

Cccj�HVi^dc�BVgkZhi�MjgkZn

CcigdYjXi^dc

>�pj^ii� pqrav�lc�pbsbo^i� _foap*� ^kfj^ip� ^ka� cfpe�t^p� `lkar`qba� _v� Fkkr� K^qflk� pq^cc�^ka�
p`fbkqfpqp� ^q�qeobb� Fkkr� erkqfkd� `^jmp�arofkd� qeb�pmofkd�^ka� c^ii� lc� /775,� Pj^ii� mfb`bp�lc�
jrp`ib*� c^q*� ifsbo� ^ka� hfakbv�tbob� q^hbk� ^ka� qbpqba� clo�`boq^fk� e^ojcri� `ebjf`^ip,� Tefib�
pljb� `ebjf`^ip� tbob� clrka� fk� ^� cbt� lc� qeb� p^jmibp*� qeb� pj^ii� krj_bo� lc� ^kfj^ip�
bu^jfkba�albp�klq�^iilt�rp�ql�j^hb�^kv�`lk`irpflkp�lo�ob`ljjbka^qflkp,� Eltbsbo*� qeb�
obpriqp�afa� pelt�qe^q�^aafqflk^i� pqrafbp�^ob�kbbaba,

Fkkr�K^qflk�^ka� fqp� obpb^o`e� m^oqkbop�^ob�klt�`lkar`qfkd�^�abq^fiba�qeobb�vb^o�pqrav�ql�
_bqqbo�rkabopq^ka�qeb� ibsbip�lc�`ebjf`^ip� fk� Fkkr� `lrkqov�clla,�Lk`b�tb�e^sb�bklrde�
fkcloj^qflk*�tb�elmb�ql�_b�^_ib�ql�ab`fab�te^q�pelria� _b�alkb�^_lrq�qeb�ibsbip�lc�
`ebjf`^ip� fk�qeb�^kfj^ip,

M^oq� lc� qeb� pqrav� fp� qeb� erkqfkd� af^ov� qe^q� bsbov� Fkkr� mboplk� lsbo� qeb� ^db� lc� /1� pelria�
e^sb,� Bsbovlkb�pelria� _b� ob`loafkd�bsbovqefkd�qe^q�qebv�erkq�clo�^�telib�vb^o*� _bdfkkfkd�
colj�Pbmqbj_bo�/777,� Qefp�E^osbpqfkd�Prosbv� fp�^ipl�^�m^oq�lc�qeb�pqrav�^ka�tfii� ebim�qeb�
obpb^o`e� qb^j� cfka� lrq� jlob� ^_lrq� qeb� ^kfj^ip� qe^q� ^ob� hfiiba� qeolrde� qeb� vb^o,� Fkkr�
K^qflk� obpb^o`ebop� fk� b^`e� `ljjrkfqv� tfii� _b� alfkd� fkqbosfbtp� tfqe� erkqbop� bsbov� cbt�
jlkqep,�Lk`b�tb�e^sb�qeb� obpriqp�lc�qeb� fkqbosfbtp*� ^ka� qeb� obpb^o`e�qb^j�e^p�`lkpriqba�
tfqe� Fkkr� biabop*� erkqbop� ^ka� lqebo�bumboqp*� tb� tfii� `ellpb� clro� dolrmp� lc� ^kfj^ip� clo�
abq^fiba� pqrav,� Colj� qefp� pqrav*� tb� elmb� ql� cfka� lrq� ^_lrq� ^kv� ofphp� qe^q� qeb� `ebjf`^ip�
jfdeq� mlpb�ql�erj^k� eb^iqe*� ^ka� ql� fkcloj� Fkkr� ^_lrq�tebob�qebpb�`ebjf`^ip�jfdeq�_b� fk�
qeb�^kfj^ip�qe^q�qebv�hfii�^ka�b^q,

Vlro� m^oqf`fm^qflk� fk� qefp� pqrav� fp� sbov� fjmloq^kq� ^ka� ^kv� mboplk^i� fkcloj^qflk� `liib`qba�
arofkd�qeb�pqrav�tfii� _b�qob^qba� ^p�pqof`qiv�`lkcfabkqf^i� _v�qeb� obpb^o`ebop,� Lro�l_gb`qfsb� fp�
ql� hbbm� mblmib� fkclojba� ^_lrq� qeb�tloh�tb� ^ob� alfkd*� ^ka� ql� dfsb� mblmib� ^� `e^k`b� ql�
e^sb�qebfo�nrbpqflkp�^kptboba,

A^qb� \\\\\\\\\\\\\\\\\\\\\\\ K^jb�lc� Fkqbosfbtbo� \\\\\\\\\\\\\\\\\\\\\\\\\ � K^jb�lc
Obpmlkabo� \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

@ljjrkfqv� \\\\\\\\\\\\\\\\\\\\\\\\ � Fkqbosfbt!
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0*�Bdl�bVcn�d[�i]Z�[daadl^c\�Vc^bVah�Y^Y�ndj�`^aa�ndjghZa[:
_O[US�\ T�[bZPS_`�WT �aVSf�O_S�[\a�`b_S�SeOQaYf�V\d�ZO[f#

"d_WaS aVS�[bZPS_�WT�Wa�W`�X[\d[$� \_�QW_QYS�aVS�QY\`

@^of_lr ^qfhr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
>o`qf`�E^ob jfpeq^mrpe-jfpeq^mrper cjbWZg \ � -)5 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Pkltpelb�E^ob r^mrpe cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Mlo`rmfkb h^hr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Jrpho^q rqpe^pehr-r^qpe^pehr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Oba�Clu rfper^r+^qpebper cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
>o`qf`�Clu r^m^qpebper cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
?i^`h�?b^o j^pehr cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
Jllpb jrpe cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
Lqqbo kfqperhr-kfqpefhr cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
?b^sbo ^jfpehr cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
J^oqfk r^mfpeq^k cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
Jfkh ^qpefh^pe cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
Tb^pbi� &dbk,' pefhrpe cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
Mli^o�?b^o r^m^pehr cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
T lic j^fh^k-jbkfhb cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
Ivku mfper cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
L� q� e� b o & � H� r� q� ^� h� r� q� p %�cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)

1*� >^Y�ndj�`^aa�Vcn�Vc^bVah�i]Vi�[an�$[dg�ZmVbeaZ6�\ZZhZ(�YjX`h(�\gdjhZ(�eiVgb^\Vc%(�Yjg^c\�i]^h�i^bZ:� "QW_QYS�\[S#

S?M� "WT�J9F$�U\�a\�^bS`aW\[�.#�

HI� "WT�AB$� U\�a\�^bS`aW\[� 5�#
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_O[US�\T�[bZPS_`�WT�aVSf�O_S�[\a�`b_S�V\d�ZO[f#
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Orccba�M^oqofadb m^pem^peqper cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Pmor`b�M^oqofadb fkkfkbr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
M^oqofadb�&dbk' mfkbr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Ol`h�Mq^ojfd^k h^peh^k^qpefpe-h^pehbqpef�cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)

T fiilt �Mq^ojfd^k r^mfkbr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
>jbof`^k� ?i^`h�Ar`h fkkfpefm-m^pehr^pefm cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
?irb+Tfkdba�Qb^i ^jfpehrkfpefm cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Dobbk+tfkdba�Qb^i ^jfpehrkkfpefm-kfpefmfpp cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 31)45 7.)
Oba+qeol^qba�Illk ^perjr^hr-h^pe^h^q cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Illk� &dbk,' jr^hr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
@^k^a^�Dllpb kfpeh cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Liapnr^t�ar`h ^e^rbr-^rbr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
?i^`h�P`lqbo pe^peqbpefm cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Tefqb�T fkdba�P`lqbo j^jrhr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Proc�P`lqbo jfqpefhr^q^k*� m^mrhrqpe^q cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
P`lqbo�&dbk,' rj^jrhr-j^qpe^hrq^h^f cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Hfkd�Bfabo rqpefj^r+pefpefm cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
@ljjlk�Bfabo jfpeq^+jfppfm cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Bfabo�Ar`h�&dbk' jfppfm-m^ppfm^qp cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 31)45 7.)
E^oibnrfk�Ar`h krqpefm^rpeqrhrbpefpe cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Ar`hp� &dbk' pefpefm cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
Dob^qbo�P`^rm mbmqperhrqbr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Ibppbo�P`^rm k^mbpefm cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
P`^rmp�&dbk' h^fpefkfh^krhrqbpeq cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
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O b a + _ o b ^ p q b a �jfpeqfperhr�
Jbod^kpbo

cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)

Jbod^kpbo�&dbk,' rperhr-h^qpefkrhrqbpeq cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Pkltv�Lti r^m^h^kr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Lti� &dbk' rer cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
>qi^kqf`�Mrccfk qpebqperhrqbper cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
?i^`h�Drfiibjlq h^q^pefpefm^q-pefh^rkfpp cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
@ljjlk�Jroob hbqpefkrhrqbr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Qef`h+_fiiba�Jroob fkkrhrq cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Alsbhfb qperjrperj^pe cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
@lojlo^kqp� &dbk' h^h^qpefpefm cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Driip� &dbk' qpef^pehr-qpefk^pehr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Qbokp� &dbk' qpefk^pe-^mfpeqpefk^pehrfp�cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)

Kloqebok�Mfkq^fi r^mfkkfpefm cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
?^oolt%p�Dliabkbvb jfpefhrperhr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
@ljjlk�Dliabkbvb jfpefhrpehr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Lqebo &Hrq^hrqp' cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Lqebo &Hrq^hrqp' cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)

3*� >^Y�ndj� `^aa� [^h](� $[dg�ZmVbeaZ6� X]Vg(�igdji(�hVabdc� (�hZVa(� XdY%�Yjg^c\�i]^h�iabZs[X+gX+Z�<;4!�

S?M�  85�.)-"� 6<�A<�>B4@A8<;�'!

HI�  85�+,"� 58;8@7� 8;A4?C84D!
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4*�Bdl�bVcn�d[�i]Z�[daadl^c\� `^cYh�d[� [^h]�Y^Y�ndj� `^aa�ndjghZa[:
` il pbp q� o^kdb �l c�krj _b op � fc�qeb v �^ ob � klq� prob � elt �j ^kv'

&t ofqb � qeb krj _b o� fc� fq� fp� hkltk*� l o�` fo` ib � q i

>o`qf`�`e^o�&i^kail`h' jbjfpehrpehfqbr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
>o`qf`�`e^o�&dbk' perpe^per cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
I^hb�qolrq hrh^jbpp cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
?ollh�qolrq�&pb^� ork' rfkfmbhr+j^q^jbhr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
?ollh�qolrq j^q^jbhr cjbWZg /+/2 /3+07 1.+22 23+37 4.+52 53+67 7.)
>qi^kqf`�p^ijlk rqpe^perjbhr cjbWZg , / + 7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
I^hb�tefqbcfpe ^qfh^jbhr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Kloqebok� mfhb qpefkrpebr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Kloqebok�`la rkrperf-rbrper cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Ol`h`la q^j^h^q cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
O^fk_lt�Pjbiq h^r^mfpefpp cjbWZg ,� /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Ilkdklpb�pr`hbo jfhr^pe^f cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Tefqb�pr`hbo j^h^qpebr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Il_pqbo�&dbk,' ^pe^qpebr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
@o^_p� &dbk,' mbjfqrqbr cjbWZg * � -)5 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Pebiicfpe� &dbk,' bpe cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
>jbof`^k�bbi rmfjfperf-mbjfqrqbr cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Lr^k^kf`eb r^k^k cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Pqf`hib_^`h�&dbk,' h^rpehbkqfqpebhbkpefq cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
?ro_lq jfk^f cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
@^mbifk h^peh^k^jbhrpe cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
>qi^kqf`�eboofkd h^rpeh^krpeq cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
P`rimfk� &dbk,' jfpeq^hr^h^f cjbWZg /+7 /.+/7 0.+07 1.+17 2.+27 3.+37 4.)
Pb^ip�&dbk' ^qperhr cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
Te^ib� &dbk,' jfpeq^jbhr cjbWZg /+2 3+7 /.+/2 /3+/7 0.+02 03+07 1.)
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Alimefkp� &dbk,'� r^mfjbhr� c j b W Z g \\\\\ � /+2� 3+7� /.+/2� /3+/7� 0.+02� 03+07� 1.)
Lqebo� &Hrq^hrqp'� c j b W Z g \\\\\\� /+2� 3+7� /.+/2� /3+/7� 0.+02� 03+07� 1.)

N]Vc`�ndj�[dg�ndjg�i^bZ�VcY�eVgi^X^eVi^dc� ^c� i]Z�hijYn*� N]Z�gZhjaih�d[�Vaa�d[�i]Z�hjgkZnh�id\Zi]Zg�l^aa�WZ�egZhZciZY�
id�i]Z�Xdbbjc^i^Zh�[dg�gZk^Zl�VcY�Y^hXjhh^dc� ^c�i]Z�[Vaa�d[�.,,,
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;eeZcY^m�?*�HZXgdehn�gZedgih�d[�Vc^bVah�hjWb^iiZY�id�i]Z�;P=�Yjg^c\�i]Z�
hijYn�eZg^dY*

HZXgdehn�LZedgi�{�BVgkZhi�VcY�=djcign�@ddY�=dciVb^cVci�MijYn�)Cccj�
HVi^dc(� ?ck^gdcbZci�=VcVYV�VcY�i]Z�;iaVci^X�PZiZg^cVgn�=daaZ\Z

<aVX`�<ZVg�XVhZ!R)./5--),,�DVcjVgn�.5(�.,,-

= d e ^ Z h � i d � F d j ^ Z � V c Y � G V g n � ; Y Z a Z � J Z c V h ] j Z ( � M ] Z h ] V i h ] ^ i � V c Y � < V h ^ a Z � J Z c V h ] j Z ( � C c c j � H V i ^ d c

B^hidgn

N]Z�WZVg�]VY�WZZc� ]Vc\^c\�VgdjcY�i]Z�XVW^c�d[�Fdj^Z�VcY�GVgn�;YZaZ�
JZcVh]jZ�dc�i]Z�=]jgX]^aa�LdVY*� Ci�]VY�ZViZc�hdbZ�[ddY� cZVg�i]Z�XVW^c�VcY�
]VY� gZijgcZY�dkZg�V�eZg^dY�d[�YVnh*� Ci�lVh�V\\gZhh^kZ�VcY�i]gZViZc^c\�i]Z�
eZdeaZ�Vi�i]Z�XVW^c*� Cc� i]Z^g�ZmeZg^ZcXZ(�i]^h�WZ]Vk^dg�lVh�jcjhjVa�VcY�i]Zn�
]VY�cdi�]VY�V�h^b^aVg�egdWaZb�l^i]�V�WZVg�Cc�i]Z�Xdjcign�WZ[dgZ*�N]Zn�lZgZ�
ldcYZg^c\� C[�hdbZi]^c\�lVh�lgdc\�l^i]� Ci�id�bV`Z� Ci�VXi�i]^h�lVn�dg�C[�Ci�lVh�
i]^c�VcY�]jc\gn*�<ZXVjhZ�d[�V\\gZhh^kZcZhh(� Ci�lVh�h]di�dc�Djan�-3(�.,,,*� Ci�
lVh�\jiiZY� $hidbVX]*� CciZhi^cZh�VcY� a^kZg�gZbdkZY%�Vi�i]Z�XVW^c�VcY�i]Z�
XVgXVhh�Wgdj\]i�id�M]Zh]Vih]^j�dc�i]Z�hVbZ�YVn*� Ci�lVh�i]Zc�[gdoZc�Vi�i]Z�
Hdgi]�QZhi�L^kZg�Jgdk^cX^Va�Q^aYa^[Z�I[[^XZ�$E^g`�AgZZc^c\�053)4035%�id�WZ�
h]^eeZY�id�;P=�dg�cZXgdehaZY� Cc�M]Zh]Vih]^j�Vi�V� aViZg�YViZ*� Ci�lVh�YZX^YZY�
id�cZXgdehn�i]Z�WZVg�dc�h^iZ� Cc� FVWgVYdg�WZXVjhZ�d[�i]Z�Y^[[^Xjai^Zh�
VhhdX^ViZY�l^i]�h]^ee^c\� Ci�id�;P=*� Ci�lVh�iV`Zc�dji�d[�i]Z�[gZZoZg�dc�
IXidWZg�/�VcY�igVchedgiZY�dc�IXidWZg�2�id�i]Z�XVW^c�l]ZgZ� Ci�]VY� WZZc�`^aaZY*�
Agdhh�ZmVb^cVi^dc�lVh�eZg[dgbZY�Vh� Fdj^Z�VcY�GVgn�;YZaZ�JZcVh]jZ�
h`^ccZY�VcY�Xji�je�i]Z�WZVg*

GVgn�;YZaZ�JZcVh]jZ�[Zai�i]Vi�i]Z�WZVg�lVh�cdi�Vh�[Vi�Vh�h]djaY�cdgbVaan�WZ�
ZmeZXiZY�Vi�i]^h�i^bZ�d[�i]Z�nZVg*� N]ZgZ�lZgZ�ldgbh�[djcY� Cc�i]Z�VWYdbZc�
VcY�i]Z� CciZhi^cZh(� GVgn�;YZaZ�[ZZah�i]^h� Ch�cdgbVa�Vh�bdhi�]ZVai]n�Vc^bVah�
]VkZ�i]Zb*

=IGG?HNM

N]^h�WZVg�]Vh�[V^g�[Vi�gZhZgkZh(�l]^X]� Ch� aZhh�i]Vc�ZmeZXiZY�Vi�i]^h�i^bZ�d[�
nZVg*� N]ZgZ�YdZh� cdi�VeeZVg�id�WZ�Vcn�Y^hZVhZ�V[[ZXi^c\�i]^h�WZVg�i]Vi�bVn�
]VkZ�XVjhZY�i]Z�V\gZhh^kZ�WZ]Vk^djg*� N]Z�gZhjaih�d[�i]Z�idm^Xdad\n�iZhih�VgZ�
cdgbVa� $XVYb^jb(� aZVY(�hZaZc^jb�VcY�bZgXjgn%*

N]Vc`�ndj�[dg�Vaadl^c\�jh�id�ZmVb^cZ�i]^h�WZVg*� C[�i]ZgZ�VgZ�Vcn�fjZhi^dch�
VWdji�i]^h� gZedgi(� eaZVhZ�Yd�cdi�]Zh^iViZ�id�XdciVXi�<Vh^aZ�dg�<Zi]�JdaadX`�Vi�
i]Z�;iaVci^X�PZiZg^cVgn�=daaZ\Z� $5,.%�122),2/5*

<Zi]�JdaadX`(�>PG+�J^ZggZ)SkZh�>Vdjhi(�Q^aYa^[Z�JVi]dad\^hi
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>ZiV^ah�d[�cZXgdehn�ZmVb^cVi^dc�VcY�iZhi�gZhjaih

Agdhh�ZmVb^cVi^dc

HZXgdehn(�IXidWZg�3(�.,,,*� N]^h� ^h�V�ndjc\�VYjai�[ZbVaZ�WaVX`�WZVg�l]^X]� ^h�
XaZVcZY�$a^kZg(�hidbVX]�VcY� ^ciZhi^cZh� gZbdkZY%*� Ci� ^h� ^c�[V^g�WdYn�XdcY^i^dc�
$[Vi�hidgZh6� XdgdcVgn�\gddkZ�.'7� hjWXji^h�.'7� `^YcZn�/'%*� Ci�]VY�WZZc�h]di�^c�
i]Z�]ZVY�VcY�i]ZgZ�lVh�hdbZ�VhhdX^ViZY�]Zbdgg]V\Z�Vi�i]Z�WVhZ�d[�i]Z�
XVakVg^jb*� ;�hbVaa� cjbWZg�d[�cZbVidYZh�$Veegdm^bViZan�-,�Xb� ^c� aZc\i]%�
lZgZ�[djcY�[gZZ�^c�i]Z�VWYdbZc�dg�ZbWZYYZY� ^c�i]Z�eZg^)gZcVa�[Vi*�N]Zn�lZgZ�
XdaaZXiZY�VcY�[^mZY� ^c� -,"�[dgbVa^c*

B^hidad\n

MVbeaZh�d[�`^YcZn(� ajc\(� ]ZVgi�VcY�WgV^c�lZgZ�ZmVb^cZY*� Hd� aZh^dc�XVc� WZ�
hZZc� ^c�Vcn�d[�i]ZhZ�dg\Vch*

Ndm^Xdad\n�$Vaa�kVajZh�VgZ� gZedgiZY�dc�V�lZi�lZ^\]i�WVh^h%�

`^YcZn�)�aZVY� ,*-/�eeb� $cdgbVa�gVc\Z�,*.� )�.*,�eeb%

)�hZaZc^jb� -*4,�eeb� $cdgbVa�gVc\Z�-*,,)-*3,� eeb%

)�XVYb^jb� -/*/�eeb� $cdgbVa�gVc\Z�,*0�)�5*/7� idm^X�i]gZh]daY� ^h
-,,�eeb%

)�idiVa�bZgXjgn� ,*/2�eeb� $cdgbVa� gVc\Z�,*,.� )�,*4/�eeb%

$Ndm^X�i]gZh]daY� aZkZah�[gdb�?ck^gdcbZciVa�=dciVb^cVcih� ^c�Q^aYa^[Z�)�
^ciZgegZi^c\�i^hhjZ�XdcXZcigVi^dch*� -552*�M?N;=�heZX^Va� ejWa^XVi^dc%

>^V\cdh^h

Hd�VWcdgbVa�[^cY^c\�

=IGG?HN

Hdi]^c\�XdjaY�WZ�[djcY�dc�b^XgdhXde^X�ZmVb^cVi^dc�d[�i]Z�WgV^c(� ]ZVgi(�
ajc\h�VcY� `^YcZnh�d[�i]^h�WZVg�l]^X]�XdjaY�ZmeaV^c� ^ih�VeeVgZci�V\\gZhh^kZ�
WZ]Vk^dg*� N]Z�[VXi�i]Vi�i]^h�Vc^bVa�lVh�dcan�^c�[V^g�WdYn�XdcY^i^dc(�Vi�V�i^bZ�
d[�nZVg�l]Zc� ^i�h]djaY� ]VkZ�\diiZc� gZVYn�[dg�l^ciZg(�bVn�]VkZ�]VY�V� adi�id�Yd�
l^i]�i]^h�WZ]Vk^dg*

;YYZcYjb�$/�IXidWZg(�.,,/%6� MjWhZfjZci�XZbZcijb�VcVanh^h�d[�V�egZbdaVg�
iddi]�Zhi^bViZY�i]Z�V\Z�Vi�--� nZVgh*
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LZhjaih�d[�dg\VcdX]adg^cZ�VcY�J=<�VcVanh^h�d[�[Vi�i^hhjZ�XdcYjXiZY�dc�GVn�
.-( .,,.6

;aa� , , �eZhi^X^YZh�lZgZ�WZadl�YZiZXi^dc� a^b^ih�ZmXZei�[dg�B=<�$.*0�c\+\�ll%�
l]^X]�lVh�cZVg�i]Z� YZiZXi^dc� a^b^i*

;aa�J=<�Xdc\ZcZgh�lZgZ�WZadl�YZiZXi^dc� a^b^ih�ZmXZei�[dg�J=<�-1/�VcY�-4,*�

hjbJ=<�XdcXZcigVi^dc�4*/�c\+\�ll*

N]Z�dg\VcdX]adg^cZ�XdcXZcigVi^dch�VgZ�kZgn�adl�VcY�XVc� WZ�Xdch^YZgZY�id�WZ�
WVX`\gdjcY� aZkZah*
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HZXgdehn�LZedgi�)�BVgkZhi�VcY�=djcign�@ddY�=dciVb^cVci�MijYn�)�
Cccj�HVi^dc(�?ck^gdcbZci�=VcVYV�VcY�;iaVci^X�PZiZg^cVgn�=daaZ\Z

=VcVYV�\ddhZ(�;bZg^XVc�WaVX`�YjX`(�.�jc`cdlc�YjX`h�XVhZ�!;)�
-2532),,�MZeiZbWZg�.5(�.,,,*�=de^Zh�id�M^bZdc�L^X](�M]Zh]Vih]^j�VcY�
<Vh^aZ�JZcVh]jZ(� Cccj�HVi^dc*

B^hidgn

LZXZ^kZY�dc�Djan�-5(�.,,,�[gdb�M^bZdc�L^X](�M]Zh]Vih]^j� FVWgVYdg*� M]di�^c�
DjcZ�.,,,�cZVg�i]Z�J^cjh�L^kZg�Vadc\�i]Z�=]jgX]^aa� gdVY*� N]Z�\ddhZ� ^h�
eajX`ZY�VcY�XaZVcZY*�M^bZdc� ^h�XdcXZgcZY�i]Vi�i]Z�\ddhZ�VeeZVgh�i]^c�VcY�
YdZh� cdi�[ZZa�i]Vi�^i�^h�hV[Z�id�ZVi*� N]Z�WaVX`�YjX`�hi^aa� ]Vh� ^ih�[ZVi]Zgh�VcY� ^h�
cdi�XaZVcZY*� Ci�lVh�h]di�cZVg�i]Z�hVbZ� adXVi^dc�Vh�i]Z�\ddhZ*�Nld�
jc^YZci^[^ZY(� eajX`ZY�VcY�XaZVcZY�YjX`h�VcY�V�\ddhZ�\^ooVgY�lZgZ�eVX`V\ZY�
l^i]�i]Z�\ddhZ*

=IGG?HNM

N]Z�=VcVYV�AddhZ� ^h�kZgn�i]^c*� Ci�]Vh�Vc�daY� ^c_jgn�id� ^ih� WVX`�l^i]�V�hbVaa�
[gVXijgZ� $Wgd`Zc� WdcZ%�VcY�V� adXVa� ^c[ZXi^dc*� QZ�Yd�cdi�`cdl�l]Vi�XVjhZY�
i]^h� ^c_jgn*�N]Z�\ddhZ� ^h�egdWVWan�i]^c� WZXVjhZ�d[�i]Z� ^c_jgn�id�^ih�WVX`�
XdbW^cZY�l^i]�i]Z�heg^c\�b^\gVi^dc*� N]Z� gZhjaih�[gdb�i]Z�idm^XdadVk�iZhih�
VgZ�kZgk�adl*

N]Z�WaVX`�YjX`�]Vh�\ddY�[Vi�gZhZgkZh*� N]^h�YjX`�VeeZVgh� ]ZVai]n*� N]Z�
gZhjaih�[gdb�i]Z�idm^Xdad\n�iZhih�VgZ� adl*� MdbZ�d[�i]Z�XdciVb^cVcih� $>>N(�
eZhi^X^YZh�VcY�J=<h%�i]Vi�lZgZ�iZhiZY�[dg�lZgZ�cdi�[djcY� ^c�i]Z�hVbeaZh*

N]Z�.�jc`cdlc�YjX`h�VeeZVg�]ZVai]n*

N]Vc`�ndj�[dg�\^k^c\� jh�i]ZhZ�W^gYh�id�ZmVb^cZ*� C[�i]ZgZ�VgZ�Vcn�fjZhi^dch�
VWdji�i]^h� gZedgi(� eaZVhZ�Yd�cdi�]Zh^iViZ�id�XdciVXi�<Vh^aZ�JZcVh]jZ�Vi�i]Z�
Cccj�HVi^dc� $053)4/54%�dg�<Zi]�JdaadX`�Vi�i]Z�;iaVci^X�PZiZg^cVgn�=daaZ\Z�
$5,.%122),2/5*

<Zi]�JdaadX`(�>PG

.15
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>ZiV^ah�d[�cZXgdehn�ZmVb^cVi^dc�VcY�iZhi�gZhjaih

Agdhh�ZmVb^cVi^dc

,-� =VcVYV�\ddhZ�)�N]^h� ^h�Vc� ^bbVijgZ�[ZbVaZ�=VcVYV�\ddhZ�l]^X]� ^h�
eajX`ZY�VcY�XaZVcZY�$l^c\h(� aZ\h(� ]ZVY(� ^ciZhi^cZh(� a^kZg�gZbdkZY%�lZ^\]^c\�
-045�\*� Ci� ^h� ^c�eddg�WdYn�XdcY^i^dc� $cd�[Vi�VgdjcY�]ZVgi(�\^ooVgY(�b^c^bVa�
Vbdjci�^c�i]Z�hjWXji^h(�bdYZgViZ�Vigde]n�d[�i]Z�eZXidgVa�bjhXaZh%*� N]ZgZ�
VgZ�bjai^eaZ�\jch]di�ldjcYh�i]gdj\]dji�i]Z�WdYn*�N]ZgZ� ^h�V�X]gdc^X�
[gVXijgZ�d[�i]Z� aZ[i�ejW^X�WdcZ�^c�ild�eaVXZh�l^i]�b^c^bVa�VhhdX^ViZY�Wdcn�
XVaajh*� ;Y_VXZci�id�i]Z�bdhi�egdm^bVa�ejW^X�[gVXijgZ(� WZilZZc�i]Z� ^hX]^jb�
VcY�i]Z�ejW^X�WdcZ(�ZcXVehjaViZY� ^c�i]Z�hd[i�i^hhjZ�i]ZgZ� ^h�V�/�Xb�m�-� Xb�
hZfjZhigjb�d[�Wgdlc(�XgjbWan�bViZg^Va*� N]Z�VYgZcVa�\aVcYh�VeeZVg�
bdYZgViZan�ZcaVg\ZY*

,0�;bZg^XVc� WaVX`�YjX`�)�N]^h� ^h�Vc�VYjai�bVaZ�$ZcaVg\ZY�iZhi^XaZh%�;bZg^XVc�
WaVX`�YjX`�l]^X]� ^h� ^ciVXi�VcY�[ZVi]ZgZY�lZ^\]^c\�-./4�\*� Ci� ^h� ^c�\ddY�WdYn�
XdcY^i^dc� $ZmiZch^kZ�[Vi�hidgZh� ^c�i]Z�XdgdcVgn�\gddkZ(�hjggdjcY^c\�i]Z�
\^ooVgY�VcY� ^c�i]Z�hjWXji^h%*� N]ZgZ�VgZ�bjai^eaZ�\jch]di�ldjcYh� ^c�i]Z�
XgVc^Va� ]Va[�d[�i]Z�WdYn�VcY�i]Z�cZX`�^h�hZkZgZY�b^YlVn�WZilZZc�i]Z�]ZVY�
VcY�WdYn*�N]Z�hng^cm�^h�egZhZgkZY� ^c�[dgbVa^c*

,.�jc`cdlc�YjX`�)�N]^h� ^h�Vc�VYjai�bVaZ� $ZcaVg\ZY�iZhi^XaZh%�jc^YZci^[^ZY�
YjX`�l]^X]� ^h�eajX`ZY�VcY�XaZVcZY�$l^c\h(� aZ\h(� ]ZVY(� ^ciZhi^cZh(� a^kZg(�
\^ooVgY�gZbdkZY%�lZ^\]^c\�1-/�\*� Ci� ^h� ^c�eddg�WdYn�XdcY^i^dc� $b^c^bVa�[Vi�
hidgZh� ^c�XdgdcVgn�\gddkZ�VcY� ^c�hjWXji^h(�b^aY�Vigde]n�d[�i]Z�eZXidgVa�
bjhXaZh%*� N]Z� ajc\h�VgZ�hZkZgZan�]Zbdgg]V\^X*

,/�jc`cdlc�YjX`�)�N]^h� ^h�Vc�VYjai�bVaZ� $ZcaVg\ZY�iZhi^XaZh%�jc^YZci^[^ZY�
YjX`�l]^X]� ^h�eajX`ZY�VcY�XaZVcZY� $l^c\h(� aZ\h(� ]ZVY(� ^ciZhi^cZh(�\^ooVgY�
gZbdkZY%�lZ^\]^c\�4/5�\*� Ci� ^h� ^c�bdYZgViZ�WdYn�XdcY^i^dc� $bdYZgViZ�[Vi�
hidgZh� ^c�XdgdcVgn�\gddkZ�VcY� ^c�hjWXji^h(�cd�Vigde]n�d[�i]Z�eZXidgVa�
bjhXaZh%*� N]ZgZ�VgZ�bjai^eaZ�\jch]di�ldjcYh�i]gdj\]dji�i]Z�WdYn*� N]Z�
hng^cm�^h�egZhZgkZY� ^c�[dgbVa^c*� N]Z�hng^cm�VeeZVgh�h^b^aVg�id�i]Vi�d[�i]Z�
;bZg^XVc�WaVX`�YjX`*

<VXiZg^dad\n

,-� =VcVYV�\ddhZ�)�MVbeaZh�d[�`^YcZn�VcY� ajc\�lZgZ�hjWb^iiZY�[dg�VZgdW^X�
XjaijgZ*

Fjc\� )�cd�b^XgdW^Va�\gdli]

E^YcZn�)�hbVaa� cjbWZgh�d[�Vae]V�]Zbdani^X�-A?4=A<2<22B@�VcY�
-A0=7E9<2<22B@�he*�VcY�[Zl�(02899B@�he*�lZgZ�XjaijgZY*

.2,

Obmolar`ba�tfqe� mbojfppflk� lc�qeb�`lmvofdeq�ltkbo,� Croqebo�obmolar`qflk� molef_fqba�tfqelrq�mbojfppflk,



B^hidad\n

,-� =VcVYV�\ddhZ� )�MVbeaZh�d[�ajc\(� ]ZVgi(� `^YcZn(� VYgZcVa�\aVcY(� eZXidgVa�
VcY� aZ\�bjhXaZ(�dkVgn�VcY�hZfjZhigjb�lZgZ�ZmVb^cZY*� N]Z�hZfjZhigjb�^h�
ZcXVehjaViZY�Wn�[^Wgdjh�XdccZXi^kZ�i^hhjZ*�GVcn�\^Vci�XZaah�VgZ�Vahd�egZhZci�
hjggdjcY^c\�i]Z�[dgZ^\c�bViZg^Va*� GjX]�d[�i]^h�bViZg^Va� ^h�W^gr[g^c\Zci�jcYZg�
edaVg^oZY� a^\]i(� Wji�^ih�cVijgZ�XVccdi�WZ�YZiZgb^cZY*

,0�;bZg^XVc�WaVX`�YjX`�)�MVbeaZh�d[�WgV^c(� ajc\(�]ZVgi(�VYgZcVa�\aVcYh(� a^kZg(�
`^YcZn(�YjdYZcjb(� eVcXgZVh(�XZXjb(� iZhi^XaZ�lZgZ�ZmVb^cZY*� MZXi^dch�d[�
`^YcZn�h]dl�hZkZgVa�hbVaa�V\\gZ\ViZh�d[�bdcdcjXaZVg�aZj`dXniZh� $bV^can�
anbe]dXniZh:%� ^c� i]Z� ^ciZghi^i^jb*�N]Z�heaZZc�XdciV^ch�jcjhjVaan�egdb^cZci�
anbe]d^Y�[daa^XaZh*

,.�jc`cdlc�YjX`�)�MVbeaZh�d[�ajc\(� ]ZVgi(� `^YcZn(� VYgZcVa�\aVcY(�eZXidgVa�
VcY� aZ\�bjhXaZ�lZgZ�ZmVb^cZY�VcY�cd�VWcdgbVa�[^cY^c\h�lZgZ�cdiZY*�;�aVg\Z�
egdedgi^dc�d[�i]Z�XZaah�d[�i]Z�VYgZcVa�Xdgi^XVa�i^hhjZ�h]dlZY�bdYZgViZ�[Viin�
X]Vc\Z*

,/�jc`cdlc�YjX`�)�MVbeaZh�d[�ajc\(�]ZVgi(� `^YcZn(�eZXidgVa�VcY� aZ\�bjhXaZ(�
iZhi^XaZ(� a^kZg�lZgZ�ZmVb^cZY�VcY�cd�VWcdgbVa�[^cY^c\h�lZgZ�cdiZY*

Ndm^Xdad\n$Vaa�kVajZh�VgZ�gZedgiZY�dc�V�lZi�lZ^\]i�WVh^h%

,-� =VcVYV�\ddhZ�)

`^YcZn�)�aZVY�,*-0�eeb� $8.�eeb� ^h�Xdch^YZgZY�WVX`\gdjcY� aZkZa� ^c� ]ZVai]n�
W^gYh%

)�hZaZc^jb� -*21�eeb� $�idm^X�i]gZh]daY� ^h�9-,�eeb%

)�XVYb^jb�8,*1�eeb� $idm^X�i]gZh]daY� ^h�-,,�eeb%

)�idiVa�bZgXjgn�,*,.�eeb� $idm^X�i]gZh]daY� ^h�.,)/,� eeb%�

bjhXaZ� )�>>N�8*,,,-� eeb

)NdmVe]ZcZ�8,*-� eeb�

)NdiVa� LA<h�8,*,-� eeb

,0�;bZg^XVc� WaVX`�YjX`)

`^YcZn�)�aZVY�,*0.�eeb� $8.�eeb� ^h�Xdch^YZgZY�WVX`\gdjcY� aZkZa� ^c� ]ZVai]n�
W^gYh%

)�hZaZc^jb�/*,5�eeb� $idm^X�i]gZh]daY� ^h�9-,�eeb%
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)�XVYb^jb�-*.5�eeb� $idm^X�i]gZh]daY� ^h�-,,�eeb%

)�idiVa�bZgXjgn�-*/�eeb� $idm^X�i]gZh]daY� ^h�.,)/,� eeb%�

bjhXaZ� )�>>N�8*,,,-� eeb

)�NdmVe]ZcZ�8,*-� eeb

)�NdiVa� J=<h�8,*,-� eeb

$idm^X�i]gZh]daY� aZkZah�[gdb�?ck^gdcbZciVa�=dciVb^cVcih� ^c�Q^aYa^[Z� )�
^ciZgegZi^c\�i^hhjZ�XdcXZcigVi^dch*� -552*�M?N;=�heZX^Va� ejWa^XVi^dc%

>^V\cdhZh

,-� =VcVYV�AddhZ�)

@dXVa� igVjbV(�X]gdc^X� $XZaaja^i^h�VcY�ejW^X�[gVXijgZh%

,0�<aVX`�>jX`�)�

HdcZ

,.�Oc`cdlc�YjX`�)�

HdcZ

,/�Oc`cdlc�YjX`�)�

HdcZ

=IGG?HNM

N]Z�=VcVYV�AddhZ�lVh�kZgn�i]^c�VcY�]VY�Vc�daY� ^c_jgn�id� ^ih�WVX`�l]^X]�
^cXajYZY�V�hbVaa�[gVXijgZ�VcY�V� adXVa� ^c[ZXi^dc*� N]Z�XVjhZ�d[�i]^h� ^c_jgn�XdjaY�
cdi�WZ�YZiZgb^cZY*� N]^h� ^c_jgn�XdbW^cZY�l^i]�i]Z�gZXZci�heg^c\�b^\gVi^dc�
a^`Zan�Xdcig^WjiZY�id�i]Z�W^gY~h�eddg�WdYn�XdcY^i^dc*� N]Z�idm^Xdad\n�gZhjaih�
h]dl�i]Vi�i]Z�XdciVb^cVci�WjgYZc� ^h�b^c^bVa�VcY�Y^Y� cdi�Xdcig^WjiZ�id�i]Z�
eddg�]ZVai]�d[�i]^h�\ddhZ*

N]Z�;bZg^XVc�WaVX`�YjX`�lVh�dc�\ddY�WdYn�XdcY^i^dc(�Vh� ^cY^XViZY� Wn�^ih�
ZmiZch^kZ�[Vi�gZhZgkZh*� Hd�h^\c^[^XVci�VWcdgbVa^i^Zh�lZgZ�[djcY� ^c�i]^h�YjX`*�
N]Z�idm^Xdad\n�gZhjaih�h]dl�i]Vi�i]Z�XdciVb^cVci�WjgYZc� ^h�b^c^bVa�VcY�
^chj[[^X^Zci�id�^beV^g�i]Z�]ZVai]�d[�i]^h�YjX`*

Hd�h^\c^[^XVci�VWcdgbVa^i^Zh�lZgZ�[djcY� ^c�i]Z�ild�jc`cdlc�YjX`h*
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HZXgdehn�LZedgi�{�BVgkZhi�VcY�=djcign�@ddY�=dciVb^cVci�MijYn

Cccj�HVi^dc(� ?ck^gdcbZci�=VcVYV�VcY�i]Z�;iaVci^X�PZiZg^cVgn�=daaZ\Z

JdgXje^cZ�XVhZ!R)-5503),-)-,�DVcjVgn�.5(�.,,-

=de^Zh�id�EVi]aZZc�HjcV(� M]Zh]Vih]^i�VcY�<Vh^aZ�JZcVh]jZ(� Cccj�HVi^dc

B^hidgn

N]Z�edgXje^cZ�lVh�`^aaZY�Wn�NZggn�;cYgZl�dc�MZeiZbWZg�-0(�.,,-� VcY�lVh�
\^kZc�id�EVi]aZZc�HjcV*� Q]^aZ�h]Z�lVh�XaZVc^c\� ^i�h]Z�cdi^XZY�hdbZ�l]^iZ�
hedih�VcY�bdaZh� ^c� i]Z� ^ccZg�lVaa�d[�^ch^YZ�d[�^i�VcY� ^i�lVh�h`^ccn*�EVi]aZZc�
HjcV�hV^Y�i]Vi�i]^h�i^bZ�d[�i]Z�bdci]� cdl�edgXje^cZ�ldjaY�WZ�[Vi�VcY�
]ZVai]n*�N]^h�edgXje^cZ�Y^Yc#i�hZZb�Vag^\]i�VcY�h]Z�XdjaYc#i�ZVi�^i*� N]Z�
XaZVcZY�XVgXVhh�VcY� ^ciZhi^cZh�lZgZ�\^kZc�id�<Vh^aZ�JZcVh]jZ�l]d�[gdoZ�
i]Zb�VcY�hjWb^iiZY�i]Zb�id�i]Z�;iaVci^X�PZiZg^cVgn�=daaZ\Z�[dg�iZhi^c\*

=IGG?HNM

N]^h�edgXje^cZ�lVh�kZgn�i]^c�[dg�i]Z�i^bZ�d[�nZVg�^i�lVh�`^aaZY*� ;ai]dj\]�i]Z�
eZghdc�XaZVc^c\�i]Z�edgXje^cZ� $EVi]aZZc�HjcV%�cdi^XZY�hdbZ�l]^iZ�hedih�
VcY�bdaZh�dc�i]Z� ^ccZg�lVaah(� C�[V^aZY�id� add`�XadhZan�[dg�i]Zb�hd�hVbeaZh�
lZgZ�cdi�iV`Zc�d[�i]^h�VgZV�[dg�b^XgdhXde^X�ZmVb^cVi^dc*� <n�ZmVb^c^c\�i]Z�
di]Zg�i^hhjZh� $WgV^c(� a^kZg(�bjhXaZ�VcY� `^YcZnh%(� cd�XVjhZ�[dg�i]Z�i]^c�
XdcY^i^dc�d[�i]^h�Vc^bVa�dg�i]Z�hedih�YZhXg^WZY�XdjaY�WZ�[djcY*

N]Z� gZhjaih�d[�i]Z�iZhih�[dg�XdciVb^cVcih�h]dlZY�kZgn�adl�Vbdjcih�d[�dcan�V�
[Zl�XdciVb^cVcih� ^c�i]Z�a^kZg(� [Vi�VcY�`^YcZn*� N]ZhZ�Vbdjcih�lZgZ�bjX]�
adlZg�i]Vc�l]Vi�XVc�XVjhZ�]ZVai]�egdWaZbh� ^c�Vc^bVah*

N]ZgZ�lZgZ�\gZViZg�i]Vc�VkZgV\Z�cjbWZgh�d[�e^cldgbh�$eVgVh^iZh%�[djcY� ^c�
i]Z� ^ciZhi^cZh*�N]Z�]^\]�cjbWZgh�d[�i]ZhZ�eVgVh^iZh�VgZ� a^`Zan�gZaViZY�id�i]Z�
eddg�XdcY^i^dc�d[�i]Z�edgXje^cZ(� Wji�VgZ�jca^`Zan�id�]VkZ�XVjhZY� ^i*

C�YZZean�gZ\gZi�cdi�ZmVb^c^c\�i]^h�edgXje^cZ�bdgZ�XadhZan(� C�V\gZZ�XdbeaZiZan�
l^i]�EVi]aZZc�HjcV�i]Vi�i]ZgZ�lVh�hdbZi]^c\�lgdc\� $hZZbZY�jc]ZVai]n%�
l^i]�i]^h�edgXje^cZ(�Wji�C�XdjaY�cdi�[^cY�Vc�Zme^VcVi^dc�[dg�i]Z�i]^c�XdcY^i^dc�
d[�i]Z�edgXje^cZ�dg�i]Z�l]^iZ�hedih�VcY�bd^Zh�YZhXg^WZY*

N]Vc`�ndj�[dg�Vaadl^c\�jh�id�ZmVb^cZ�i]^h�edgXje^cZ*� C[�i]ZgZ�VgZ�Vcn�
fjZhi^dch�VWdji�i]^h� gZedgi(� eaZVhZ�Yd�cdi�]Zh^iViZ�id�XdciVXi�<Vh^aZ�
JZcVh]jZ�Vi�i]Z� Cccj�HVi^dc�dg�<Zi]�JdaadX`�$3,5%�014).,2-*

<Zi]�JdaadX`(�>PG� ^c�XdchjaiVi^dc�l^i]�J^ZggZ)SkZh�>Vdjhi(�Q^aYa^[Z�
JVi]dad\^hi
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>ZiV^ah�d[�cZXgdehn�ZmVb^cVi^dc�VcY�iZhi�gZhjaih

Agdhh�ZmVb^cVi^dc

HZXgdehn(�IXidWZg�--(�.,,-*� N]^h� ^h�V�[ZbVaZ�edgXje^cZ�d[�jc`cdlc�V\Z�
l]^X]� ^h�eVgi^Vaan�XaZVcZY� $hidbVX]�VcY� ^ciZhi^cZh� gZbdkZY%*� Ci� ^h� ^c� eddg�
WdYn�XdcY^i^dc� $[Vi�hidgZh6�hjWXji^h� -'%*� Cih�[jg�VcY�fj^aah�]VY�WZZc�h^c\ZY�
VcY�hXgVeZY�VcY�i]Z�XVgXVhh�]VY�WZZc�eVgi^Vaan�Xji�^cid�e^ZXZh*

N]Z�a^kZg(� `^YcZnh(� VcY� jiZgjh�gZbV^cZY�l^i]� i]Z�XVgXVhh*�N]Z�^ciZhi^cZh�
lZgZ�hjWb^iiZY�hZeVgViZan*� N]Z�XdciZcih�lZgZ�]VgkZhiZY�[dg�eVgVh^iZ�
^YZci^[^XVi^dc�VcY�fjVci^[^XVi^dc*

B^hidad\n

MVbeaZh�d[�`^YcZn(� a^kZg(�bjhXaZ�VcY�WgV^c�lZgZ�ZmVb^cZY*� Hd� aZh^dc�XVc�
WZ�hZZc� ^c�Vcn�d[�i]ZhZ�dg\Vch*� MVbeaZh�d[�i]Z�WdYn�lVaa�lZgZ�cdi�iV`Zc�[dg�
]^hidad\^XVa�ZmVb^cVi^dc*

Ndm^Xdad\n�$Vaa�kVajZh�VgZ�gZedgiZY�dc�V�lZi�lZ^\]i�WVh^h%�

`^YcZn�)�aZVY� ,*/-� eeb�$cd�Z[[ZXi�8-*/� eeb%

)�hZaZc^jb� ,*-4� eeb�$cdgbVa� gVc\Z� -*,,)-*3,� eeb%

)�XVYb^jb� 8,*0� eeb�$idm^X�i]gZh]daY� ^h� -,,�eeb%

)�idiVa�bZgXjgn� ,*,-� eeb�$/,� eeb� aZi]Va� a^b^i%

$Ndm^X�i]gZh]daY� aZkZah�[gdb�?ck^gdcbZciVa�=dciVb^cVcih� ^c�Q^aYa^[Z� )�
^ciZgegZi^c\�i^hhjZ�XdcXZcigVi^dch*� -552*�M?N;=�heZX^Va�ejWa^XVi^dc%

@Vi�VcY� a^kZg�)�iZhiZY�[dg�dg\VcdX]adg^cZ�eZhi^X^YZh(�J=<h

[Vi�lVh�iZhiZY�[dg�Y^dm^ch�VcY�[jgVch

Ican�i]Z�dg\VcdX]adg^cZh�Vae]V)<B=(� ]ZeiVX]adg�Zedm^YZ(� VcY�dcZ�J=<�
Xdc\ZcZg�lZgZ�YZiZXiZY� ^c�i]Z� a^kZg�hVbeaZ*�N]Z�dg\VcdX]adg^cZ�B=<�VcY�
hdbZ�Y^dm^ch�lZgZ�YZiZXiZY� ^c� i]Z�[Vi�hVbeaZ*

;aa�d[�i]Z�XdciVb^cVcih�[djcY�Vi�YZiZXiVWaZ� aZkZah�lZgZ�Vi�kZgn�adl�
XdcXZcigVi^dch� $8-,�c\+\�ll�[dg�>=�eZhi^X^YZh�VcY�J=<h�VcY�8-� e\+\�ll�
[dg�Y^dm^ch�VcY�[jgVch%*

JVgVh^idad\n
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FVg\Z�cjbWZgh�d[�ild�ineZh�d[�eVgVh^iZh�lZgZ�[djcY� ^c�i]Z�^ciZhi^cZ6� i]Z�
cZbVidYZ�)C068;B?8@�4C068;0A0�$V�e^cldgb%�VcY�V�XZhidYZ� $iVeZldgb%�i]Vi�
lVh�cdi�^YZci^[^ZY�dg�XdjciZY*

N]ZgZ�lZgZ�-444,,� e^cldgbh�XdjciZY� $gVc\Z�[dg�.3� edgXje^cZ�XdaaZXiZY�
[gdb� FVWgVYdg�-05,,� )�.444,,(�\ZdbZig^X�bZVc�45-,,%*

>^V\cdh^h

IeZc

=IGG?HN

N]^h� edgXje^cZ�lVh�kZgn�i]^c�[dg�i]Z�i^bZ�d[�nZVg�^i�lVh�`^aaZY*� ;ai]dj\]�i]Z�
eZghdc�XaZVc^c\�i]Z�edgXje^cZ�$EVi]aZZc�HjcV%�cdi^XZY�hdbZ�l]^iZ�hedih�
VcY�bdaZh�dc�i]Z� ^ccZg�lVaah(� C�[V^aZY�id�add`�XadhZan�[dg�i]Zb�hd�hVbeaZh�
lZgZ�cdi�iV`Zc�d[�i]^h�VgZV�[dg�b^XgdhXde^X�ZmVb^cVi^dc*� <n�ZmVb^c^c\�i]Z�
di]Zg�i^hhjZh� $WgV^c(� a^kZg(�bjhXaZ�VcY�`^YcZnh%(� cd�XVjhZ�[dg�i]Z�i]^c�
XdcY^i^dc�d[�i]^h�Vc^bVa�dg�i]Z�hedih�YZhXg^WZY�XdjaY�WZ�[djcY*

N]Z�gZhjaih�d[�i]Z�iZhih�[dg�XdciVb^cVcih�h]dlZY�kZgn�adl�Vbdjcih�d[�dcan�
V�[Zl�XdciVb^cVcih� ^c�i]Z� a^kZg(� [Vi�VcY�`^YcZn*� N]ZhZ�Vbdjcih�lZgZ�bjX]�
adlZg�i]Vc�l]Vi�XVc�XVjhZ�]ZVai]� egdWaZbh� ^c�Vc^bVah*

N]ZgZ�lZgZ�\gZViZg�i]Vc�VkZgV\Z�cjbWZgh�d[�e^cldgbh�$eVgVh^iZh%�[djcY� ^c�
i]Z� ^ciZhi^cZh*�N]Z�]^\]�cjbWZgh�VgZ� a^`Zan�gZaViZY�id�i]Z�eddg�XdcY^i^dc�d[�
i]Z�edgXje^cZ(�Wji�VgZ�jca^`Zan�id�]VkZ�XVjhZY� ^i*

C�YZZean�gZ\gZi�cdi�ZmVb^c^c\�i]^h�edgXje^cZ�bdgZ�XadhZan(� C�V\gZZ�
XdbeaZiZan�l^i]�EVi]aZZc�HjcV�i]Vi�i]ZgZ�lVh�hdbZi]^c\�lgdc\�$hZZbZY�
jc]ZVai]n%�l^i]� i]^h�edgXje^cZ(� Wji�C�XdjaY� cdi�[^cY�Vc�ZmeaVcVi^dc�[dg�i]Z�
i]^c�XdcY^i^dc�d[�i]Z�edgXje^cZ�dg�i]Z�l]^iZ�hedih�VcY�bdaZh�YZhXg^WZY*
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