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<]VeiZg� E� BcigdYjXi^dc

Mliv`eilofk^qba�_fmebkvip�%M@?p&�^ob�mbopfpqbkq�bksfolkjbkq^i�`lkq^jfk^kqp)� ^jlkd�

qeb�jlpq�^_rka^kq� `eilofk^qba� evaol`^o_lk� mliirq^kqp� fk�qeb�bksfolkjbkq� %Klo_^`h� ^ka�

>iibk)� .64/8� H^pw^� bq� ^f+)� .643&+� Mlqbkqf^i� eb^iqe� e^w^oap� bufpq� clo� M@?p� _b`^rpb� lc�

qebfo� ilkd� e^ic*ifcb� ^ka� `^m^`fqv� ql� _fl^``rjri^qb� ^ka� _flj^dkfcv� fk� qeb� ^nr^qf`� ^ka�

qboobpqof^i� clla� tb_� %P^cb)� .651).661&+� Qeb� j^krc^`qrob� lc� M@?p� `b^pba� fk� .645)�

eltbsbo)� qeb� `lkq^jfk^kq� pqfii� mbopfpqp� fk�qeb� bksfolkjbkq� arb� ql� fqp� `lkqfkrfkd� rpb� ^p�

afbib`qof`� cirfa� fk� liabo� qo^kpclojbop� ^ka� `^m^`fqlop� %Hfj_olrde)� .654&+� Krjbolrp�

pqrafbp� e^sb� _bbk� `lkar`qba� lk� M@?� jfuqrobp)� eltbsbo)� lj� `ljmobebkpflk� lc� qeb�

^asbopb� bccb`qp� lc�fkafsfar^i� M@?� `lkdbkbop� obj^fkp� ifjfqba+

,),)� <dc\ZcZgh� d[�edanX]adg^cViZY� W^e]Zcnah

Qeb� `ebjf`^i� clojri^� lc�M@?p� fp� @)/E8l\k@ik� tebob� k� fp� .*.-+� Qeb� pqor`qrob� lc�

M@?p� %Cfd+� .+.&� peltp� qeb� `ljmlrkap� e^sb� jriqfmib� pfqbp� clo� `eilofkb� pr_pqfqrqflk+�

Afccbobk`bp� fk�pr_pqfqrqflk� m^qqbokp� ^ka�qeb�abdobb� lc�̀ eilofk^qflk� obpriq� fk�/-6�mlppf_ib�

M@?� `lkdbkbop� %P^cb)� .66-&+� Qeb�krj_bo�lc�M@?� fpljbop� fp�abq^fiba� fk�Q^_ib� .+.+� Ql�

fabkqfcv� fkafsfar^i� M@?� `ljmlrkap)� ^�krj_bofkd� pvpqbj� %?^iip`ejfqbo� ^ka�Wbii)� .65-&�

e^p� _bbk� abpfdkba� qe^q� fp� `lkpfpqbkq� tfqe� qeb� Fkqbok^qflk^i� Rkflk� lc�Mrob� ^ka�>mmifba�

@ebjfpqpí� %iRM>@&� kljbk`i^qrob� pvpqbj� clo� qeb� _fmebkvip+� Clo� fkpq^k`b)� qeb� 1/�

Ebu^@?� `lkdbkbop� e^sb� krj_bop� ./5*.368� b^`e�krj_bo)� fk�qrok)� fp�rpba� ^p�^�pvklkvj
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clo�^� pmb`fcf`� M@?� `ljmlrka)� b+d+)� `lkdbkbo� .20� fp�/)/$)1)1$)2)2$*ebu^@?+

,)-)� <dbbZgX^Va� I<;� egdYjXih

@ljjbo`f^i� M@?� molar`qp� ^ob� `ljmlpba� lc�`ljmibu� jfuqrobp� lc�1-*4-� fkafsfar^i�

M@?� `lkdbkbop� %Ab�Slldq�^ka�?ofkhj^k)� .656&+� >ol`ilo�t^p�qeb�jlpq�`ljjlk�lc�qeb�

qo^ab� k^jbp� ^ka� t^p� molar`ba� _v� qeb� Jlkp^kql� @ebjf`^i� @ljm^kv� %R+P+>+&+� >ii�

>ol`ilo� molar`qp� ^ob�`e^o^`qbofwba� _v�^�clro�afdfq�krj_bo8� qeb� cfopq� qtl�afdfqp� obmobpbkq�

qeb� qvmb� lc�jlib`rib� %./:`eilofk^qba� _fmebkvi&� ^ka� qeb� i^pq�qtl� afdfqp� dfsb� qeb�tbfdeq�

mbo`bkq� lc�`eilofkb)� clo� fkpq^k`b)� >ol`ilo� .//.)� ./0/)� ./1/)� ./15)� ./21)� ^ka� ./3-� ^ob�

qifb� `eilofk^qba� _fmebkvi�jfuqrobp�tfqe�^k�^sbo^db� `eilofkb� `lkqbkq� lc�/.")� 0/")� 1/")�

15")� 21"� ^ka� 3-")� obpmb`qfsbiv+� Pfjfi^o� `ljjbo`f^i� M@?� jfuqrobp� e^sb� _bbk�

molar`ba� _v� lqebo� j^krc^`qrobop� tef`e� fk`irab� qeb� @ilmebkp� %?^vbo)� Dboj^kv&)�

Mebkl`ilop� %Molabib`)� Co^k`b&)� Cbk`ilop� %@^cc^ol)� Fq^iv&)� Abilop� %@ebjhl)�

@wb`elpils^hf^&� ^ka�H^kb`ilop� %H^kbd^cr`ef)� G^m^k&� %P^cb)� .651&+

,).)� I]nh^XVa� VcY� X]Zb^XVa� egdeZgi^Zh� d[�I<;h

>�mrob�M@?� `lkdbkbo� e^p�qeb� cloj�lc�̀ lilroibpp� `ovpq^ip)� ^iqelrde�qifb� `ljjbo`f^i�

molar`qp� tfqe� iltbo� `eilofkb� `lkqbkq� %9� 3-"&� ^ob� ifnrfap� arb� ql� jbiqfkd*mlfkq�

abmobppflk� fk�qeb� jfuqrobp+� M@?p� ^ob� efdeiv� ifmlmefif`� ^ka� qeb�abdobb� lc�ifmlmefif`fqv�

fp� fk`ob^pba� tfqe� fk`ob^pfkd� ofkd� `eilofk^qflk� %P^cb)� .66-&+� Qeb� plir_fifqv� lc�M@?p� fk�

t^qbo� fp� ilt)� bpmb`f^iiv� clo� qeb� efdebo� `eilofk^qba� `lkdbkbop)� _rq� qebv� ^ob� plir_ib� fk�

lod^kf`� plisbkqp)� lfip)� ^ka�c^qp+� Qeb�`ljmlrkap� e^sb�^�_ol^a�o^kdb� lc�mevpf`l`ebjf`^i

0



molmboqfbp� tef`e� fk`irab� klkci^jj^_fifqv)� `ebjf`^i� ^ka� qeboj^i� pq^_fifqv)� ^ka�

jfp`f_fifqv�tfqe�lod^kf`�`ljmlrkap� %P^cb�bq�^i++� .654&+� Qebpb� c^slro^_ib� `e^o^`qbofpqf`p�

iba� ql� qebfo� buqbkpfsb� fkarpqof^i� ^mmif`^qflkp� ^YOJK� ORLUG"&

,)/)� NhZh� d[�I<;h

Fq� e^p� _bbk� bpqfj^qba� qe^q� ^mmolufj^qbiv� .+2� jfiiflk� jbqof`� qlkp� lc� M@?p� tbob�

molar`ba� tloias,fab� arofkd� qeb� .60-p*.64-p� %Ab� Slldq� ^ka� ?ofkhj^k)� .656&+� Moflo�

ql� .632)� M@?p� tbob� tfabiv� rpba� fk� fkarpqov� ^p� eb^q� qo^kpcbo� cirfap)� mi^pqf`fwbop)�

mbpqf`fab� buqbkabop)� ir_of`^kq)� cfob� obq^oa^kqp)� pb^ifkd� ifnrfap)� evao^rif`� cirfap)� m^fkq�

^aafqfsbp)� lod^kf`� afirbkqp� ^ka� afbib`qof`� cirfap� clo� qo^kpclojbop� ^ka� `^m^`fqlop� %P^cb)�

.66-&+� Qeb� abqb`qflk� lc� M@?p� fk� qeb� bksfolkjbkq� fk� .633� obpriqba� fk� ^� slirkq^f$v�

obpqof`qflk� lk� ^ii�  lmbk � rpbp� lc�qifbpb� `ljmlrkap� tebob^p� qebfo� rpb� fk� `ilpba� pvpqbjp�

%qo^kpclojbop� ^ka� `^m^`fqlop&� t^p� mbojfqqba� rkqfi� qeb� i^qb� .64-p� %P^cb)� .651&+� Qeb�

molar`qflk� lc� M@?p� t^p� pqlmmba� fk� .645)� _rq� arb� qebfo� mbopfpqbk`b� fk� qeb�

bksfolkjbkq)� ^ka� _b`^rpb� pfdkfcf`^kq� nr^kqfqfbp� lc� qeb� `ljmlrkap� ^ob� pqfii� fk� rpb� ^p�

afbib`qof`� cirfap� fk�lia�qo^kpclojbop� ^ka�`^m^`fqlop)� fq�tfii� q^hb�`lkpfabo^_ib� qfjb� _bclob�

qeb� ibsbip� lc�M@?p� fk�qeb� bksfolkjbkq� ^ob� obar`ba� %Hfj_olrde)� .654&+

,)0)� I<;h� ^c� i]Z� Zck^gdcbZci

Pboflrp� bksfolkjbkq^i� `lkq^jfk^qflk� tfqe� M@?p� e^p� _bbk� al`rjbkqba� clo�

fkarpqof^ifwba� ^ob^p� pr`e� ^p� qeb� Dob^q� I^hbp� ?^pfk)� qeb� ?^iqf`� Pb^� ^ka� Qlhvl� ?^v+�

Jloblsbo)� `lkq^jfk^qflk� fk�qeb�dil_^i� b`lpvpqbj� t^p� peltk� _v� qeb�mobpbk`b� lc�M@?p



fk� qeb� p^jmibp� lc� ^fo)� pklt)� f`b)� cfpe)� _foap� ^ka� j^jj^ip� l_q^fkba� colj� qifb� mli^o�

obdflkp)� fk�pbafjbkq)� t^qbo�^ka�^qjlpmebob� lc�l`b^kp)� ^ka� fk�^�tfab� o^kdb� lc�mi^khqlk)�

cfpe)� ^ka�j^ofkb� ^ka� qboobpqof^i� j^jj^ip� fk`irafkd� erj^kp� %P^cb)� .6518�T^fa)� .654&+�

Mol_^_ib� plro`bp� lc�bksfolkjbkq^i� `lkq^jfk^qflk� tfqe�M@?p� fk`irab� pmfii^db� ^ka�ib^hp�

colj� bnrfmjbkq� `lkq^fkfkd� i^odb� slirjbp� lc�M@?p� fk�pbosf`b)� fk� pqlo^db)� lo� abmlpfqba�

fk� i^kacfiip+� Lqebo� plro`bp� fk`irab� bjfppflk� colj� fk`fkbo^qlop)� bkdfkbp� ^ka� crok^`bp�

_rokfkd� crbip� `lkq^jfk^qba� tfqe� M@?p)� ^ka� ob*bs^mlo^qflk� colj� t^qbo� ^ka� i^ka�

%Jromev� bq�^i+)� .652&+� Fq�pbbjp� qe^q�^qjlpmebob� ^ka�l`b^k� `roobkqp� ^ob� qeb�jlpq� ifhbiv�

olrqbp� clo�qeb� dil_^i� qo^kpmloq� lc�M@?p� %J^`@irob)� .6438� P^cb)� .651&+

M@?p� qbka�ql�_fl^``rjri^qb� ^ka�_flj^dkfcv� qeolrde�qeb�clla�tb_�_b`^rpb� lc�qebfo�

ifmlmefif`fqv� ^ka� `ebjf`^i� pq^_fifqv� %P^cb)� .651).661&+� Qeb� `lk`bkqo^qflk� lc�M@?p� fk�

iltbo�qolmiff`� ibsbip� lc�̂ nr^qf`� lod^kfpjp� pr`e�^p�mi^khqlk�^ka�_bkqef`� pmb`fbp� abmbkap�

mofj^ofiv� lk� qeb� M@?� `lk`bkqo^qflk� fk�t^qbo� ^ka� pbafjbkqp+� M@?p� _rfia� rm� ql� iffdebo�

`lk`bkqo^qflkp� ^q� b^`e� pqbm� fk� qeb� clla�tb_� ob^`efkd� qeb� efdebpq� `lk`bkqo^qflkp� ^q� qeb�

qlm�lc�qeb� clla�tb_� fk�cfpe*b^qfkd� _foap)� tebob�qeb�c^`qlo� lc�_flj^dkfcf`^qflk� _b`ljbp�

nrfqb� i^odb+� Clo�bu^jmib)� M@?p�jb^proba� fk�I^hb�Lkq^ofl� t^qbo� fk� .653�tbob� mobpbkq�

fk� `lk`bkqo^qflkp� lc�2� mmq8� M@?p� fk�mevqlmi^khqlk)� o^fk_lt� pjbiq� !<VQKUXV� QSUJG["$�

^ka� i^hb�qolrq�^?GPYKPORXV� RGQG\IXVN"� tbob� -+-.)� .+4)�^ka�2+3�mmj)� obpmb`qfsbiv8� M@?p�

fk� qeb� bddp� lc�eboofkd� driip� ^9GUXV� GUMKRWGWXV"� e^sb� _bbk� jb^proba� dob^qbo� qe^k� 3-�

mmj+� Qerp)� qebob� t^p� ^� _flj^dkfcf`^qflk� c^`qlo� lc� .-� jfiiflk� colj�t^qbo� ql� eboofkd�

drii� bddp� %Bksfolkjbkq� @^k^a^)� .66.&+



,)1)� I<;h� ^c� ]jbVch

,)1),)� AjbVc� ZmedhjgZ

Erj^k� mlmri^qflkp� e^sb� _bbk� bumlpba� ql� M@?p� sf^� qeobb� j^glo� m^qet^vp7�

l``rm^qflk^i)� ^``fabkq^i)� ^ka� bksfolkjbkq^i� %P^cb)� .651).661&+

L``rm^qflk^i� bumlprob� obcbop� ql� qeb� bumlprob� lc�tlohbop� tel� molar`ba� M@?p� lo�

rpba� M@?*`lkq^fkfkd� molar`qp)� _rq� `roobkqiv� fq� fp� ifjfqba� ql� qkb� fkafsfar^ip� tel� `^f$ov�

lrq�afpmlp^i� lc�M@?�t^pqb�lo�j^fkq^fk�M@?*`lkq^fkfkd� bib`qof`^i� bnrfmjbkq+� Qeb�j^glo�

plro`bp� lc�l``rm^qflk^i� bumlprob� ^ob� qeolrde� fke^i^qflk� lc�qfob� `lkq^jfk^qba� ^fo� ^ka�

phfk� `lkq^`q� tfqe�M@?*`lkq^fkfkd� molar`qp� fk� qeb�tlohmi^`b� %Hfj_olrde)� .654&+

Qebob�e^sb� _bbk� qtl�_fd�^``fabkq^i� M@?*mlfplkfkdp+� Qeb� cfopq�bmfplab� l``rooba�

fk� tbpqbok� G^m^k� fk� .635� ^ka� iba� ql� qeb� qboj� Vrpel� m^qfbkqp� clo� sf`qfjp� lc� qefp�

mlfplkfkd8� qeb� pb`lka�l``rooba� fk�`bkqo^i�Q^ft^k� fk� .646� ^ka�sf`qfjp�tbob� qbojba�Vr*�

@ebkd�m^qfbkqp+� ?lqe� fk`fabkqp� obpriqba� colj�`lkq^jfk^qflk� lc�of`b� lfi�tfqe�M@?p� qe^q�

tbob� rpba� fk� qeb� `llifkd� mol`bpp� arofkd� qeb� lfi� mol`bppfkd� %P^cb)� .6518� Hfj_olrde)

.654U

Qeb� mofk`fm^i� plro`b� lc�bksfolkjbkq^i� bumlprob� ^mmb^op� ql� _b� qeb� fkdbpqflk� lc�

cllap� %m^oqf`ri^oiv� cfpe)� jb^q)� ^ka� a^fov� molar`qp&� `lkq^jfk^qba� tfqe� M@?p+� Afob`q



bumlprob� ql�`lkq^jfk^qba� ^fo)�t^qbo)� ^ka�arpq�e^sb�^ipl� `lkqof_rqba� ql�qeb�^``rjri^qflk�

Ö�öc�M@?� `lkdbkbop� fk� qeb� _lav� %Bksfolkjbkq� @^k^a^)� .66.&+

,)1)-)� I<;� XdcXZcigVi^dch� ^c� WdYn� [aj^Yh� VcY� i^hhjZh

Mliv`eilofk^qba� _fmebkvip� e^sb� _bbk� abqb`qba� fk� erj^k� ^afmlpb� qfpprb)� ifsbo)�

_illa)� ^ka�_ob^pq�jfih+� Clo�`lk`bkqo^qflkp� bumobppba� ^p�mbo�do^j� c^q)�M@?� afpqof_rqflk�

o^qflp� pelt� pljb� mobcbobkqf^i� ^``rjri^qflk� fk�qeb� ifsbo� `ljm^oba� ql� qe^q� fk�qeb� _illa)�

jfih)� ^ka� ^afmlpb� qfpprb� `ljm^oqjbkqp+� ?rq)� rk^agrpqba� `lk`bkqo^qflkp� %lk� ^� tbq�

tbfdeq� _^pfp&� tbob� efdebpq� fk� ^afmlpb� qfpprb� %Gbkpbk)� .654&+

Pborj�M@?� ibsbip� fk�qeb�dbkbo^i� mlmri^qflk�tbob� obmloqba� ql�_b�/*2�mm_� %Hobfpp)�

.6528�Jrpp^il*O^re^j^^)� .66.&+� Dob^q�I^hb�cfpe�b^qbop�e^a�^sbo^db� pborj�M@?� ibsbip�

qe^q� tbob� ^p� efde� ^p� /-� mm_� %Elsfkd� bq� ^i+)� .66/&+� >sbo^db� pborj� M@?� ibsbip� fk�

l``rm^qflk^iiv� bumlpba� tlohbop� ^sbo^dba� colj� 0-� ql� 2--� mm_� %J^olkf� bq� ^i+)� .65.^8�

@e^pb� bq� ^e)� .65/&+

Fk�dbkbo^i)� _ob^pq�jfih�p^jmibp� colj�tljbk� fk�fkarpqof^i� ^ob^p� e^a�efdebo� ibsbip�

lc� M@?p� qe^k� qelpb� colj� klk*fkarpqof^i� ^ob^p� %P`eb`qbo� bq� ^i+)� .656^&+� M@?�

`lk`bkqo^qflkp� fk�erj^k�jfih� colj� fkarpqof^i� ^ob^p� tbob� fk� qeb� o^kdb� lc�-+2*.+2� mmj�

lk�^�jfih�c^q�_^pfp8� lk�^�telib�jfih�_^pfp� qeb�rpr^i�o^kdb�t^p�^mmolufj^qbiv� .-*2-�mm_�

%Gbkpbk� ^ka� Pilo^`e)� .66.&+� Tljbk� `lkprjfkd� i^odb� ^jlrkqp� lc� cfpe)� pb^clla)� lo�

j^ofkb�j^jj^ip� e^a�pfdkfcf`^kqiv� efdebo�M@?� ibsbip� fk�qebfo�_illa�^ka�jfih�%G^`l_plk



bq� ^i+)� .651&+� E^o^� %.652&� obmloqba� qe^q� M@?� ibsbip� fk� jfih� colj� l``rm^qflk^iiv�

bumlpba� tljbk� o^kdba� colj� 0-*/--� mm_�tebk�jb^proba� lk�^�telib� jfih� _^pfp+

M@?p� ^``rjri^qb� fk� qifb� ^afmlpb� qfpprb� lc�erj^k� _lav8� qfob� efdeiv� `eilofk^qba�

`lkdbkbop� ^ob� jlob� ob^afiv� abmlpfqba� fk� qeb� ^afmlpb� qfpprbp� _b`^rpb� lc� qebfo� dob^qbo�

ifmlmefif`fqv� %Irlq^jl� bq� ^ i)� .66.&+� M@?� ibsbip� fk� ^afmlpb� qfpprb� ^ka� pborj� fk`ob^pb�

tfqe�^db)� _rq�qeb�`lk`bkqo^qflkp� ^ob� iltbo� fk�qeb� cbj^ibp� lc�b^`e�^db�dolrm� %Jbp� bq�^i+)�

.65/8� Hfj_olrde)� .6548�Jbp)� .66-&+� Qeb�^db*^ppl`f^qba� fk`ob^pb� fk�M@?� ibsbip� `lria�

_b� obi^qba� ql� qeb� ilkd�e^ic*ifcb� lc�pljb� M@?� fpljbop� qe^q� ^ob� mobcbobkqf^iiv� obq^fkba� fk�

j^jj^ip� %J^qqebtp� ^ka�>kaboplk)� .642&+� Qeb�dbkabo*^ppl`f^qba� afccbobk`b�jfdeq�_b�

qeb� obpriq� lc�qeb� bu`obqflk� lc�M@?p� qeolrde�mi^`bkq^� lo�jfih� pb`obqflk� %G^`l_plk� bq�^i+)�

.66-8� Old^k� ^ka� Di^abk)� .66.&+

Bksfolkjbkq^i� p`fbkqfpqp� e^sb� ob`ldkfwba� qe^q� qeb� mob`fpb� `lkdbkbo� `ljmlpfqflk�

lc�M@?� buqo^`qp� colj� _flq^� p^jmibp� s^ofbp� ^ka� abmbkap)� fk� m^oq)� lk� tef`e� pmb`fcf`�

`ljjbo`f^i� M@?� mobm^o^qflkp� tbob� ^ppl`f^qba� tfqe� ^�`lkq^jfk^qba� ^ob^� %P^cb)� .66-&+�

Eltbsbo)� qeb� M@?p� clrka� fk� qeb� erj^k�jfih� p^jmibp� tbob� efdeiv� `ljmibu� ^ka� qeb�

`lkdbkbo� `ljmlpfqflk� ^ka� qebfo� obi^qfsb� `lk`bkqo^qflkp� afa� klq� obpbj_ib� ^kv� lc� qeb�

`ljjbo`f^i� M@?� mobm^o^qflkp� %P^cb)� .66-&+� >� ob^plk� clo� qefp� afp`obm^k`v� fp� qe^q�

fkafsfar^i� M@?� `lkdbkbop� buef_fq� afccbobkq� mevpf`l`ebjf`^i� molmboqfbp� qe^q� fkcirbk`b�

qebfo� o^qbp� lc� m^fifqflkfkd)� rmq^hb)� ^ka� jbq^_lifpj� fk� qeb� _lav+� @roobkqiv)� jlpq�

bksfolkjbkq^i� pq^ka^oap� clo�M@?p� ^ob� abofsba� colj� qeb�obpriqp� lc�^kfj^i� pqrafbp� rpfkd
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`ljjbo`f^i� M@?� jfuqrobp+� Eltbsbo)� ofph� ^ppbppjbkq� lc�M@?p� fk� clla� molar`qp� lo�

bksfolkjbkq^i� p^jmibp� pelria� q^hb� fkql� ^``lrkq� qeb� mlqbkqf^i� ^asbopb� fjm^`qp� lc�qeb�

fkafsfar^i� `lkdbkbop� %P^cb)� .661&+

,)2)� Mdm^X^in� id� ]jbVch

,)2),)� HXXjeVi^dcVa� ZmedhjgZ

Bccb`qp� lc�M@?p�lk�l``rm^qflk^iiv*bumlpba� erj^kp�s^ov)�_rq�qeb�jlpq�klqf`b^_ib�

^ka�mobs^ibkq� pvjmqljp� tbob� obi^qba�ql�phfk)� pr`e�^p�`eilo^`kb)� phfk�o^pe)� ^ka�_rokfkd�

pbkp^qflk+� Qeb� ^mmb^o^k`b� lc�qebpb� `ljmi^fkqp� pbbjba� ql�abmbka� lk�qeb� `lk`bkqo^qflk�

lc�M@?p� fk�qeb�tlohfkd� bksfolkjbkq� %Cfpe_bfk� bq�^i+)� .6468�Q^vilo)� .6468�E^o^)� .652&+�

>� pqrav� lc�qeb� obi^qflk� lc�M@?p� ql� _foqe� tbfdeq� ^ka� dbpq^qflk^i� ^db� ^jlkd� qeb� ifsb�

lccpmofkd� lc�tljbk�l``rm^qflk^iiv*bumlpba� ql�M@?p� fkaf`^qba� ^�pfdkfcf`^kq� `loobi^qflk�

_bqtbbk� fk`ob^pba� pborj� M@?� ibsbi� ^ka�obar`ba� dbpq^qflk^i� ^db� ^ka�_foqe�tbfdeq)� _rq�

qeb� ab`ob^pb� fk�_foqe�tbfdeq�mol_^_iv� obpriqba� colj� ^�peloqbkba� dbpq^qflk� o^qebo�qe^k� ^�

obq^oa^qflk�lc�qeb�fkqo^rqbofkb� doltqe�%Q^vilo�bq�^i+)� .651).656&+� Ebm^qf`� ^_kloj^ifqfbp�

tef`e� fk`iraba� ebm^qljbd^iv)� fk`ob^pba� pborj� bkwvjbp� ^ka� fkar`ba� ebm^qf`� aord*�

jbq^_lifwfkd� bkwvjbp�tbob�^ipl�obmloqba� %>is^obp� bq�^i+)� .6448�J^olkf� bq�^i+)� .65.^)_&+�

Pljb� lc� qeb� obpmlkpbp� abp`of_ba� ^_lsb� tbob� obsbopf_ib� ^cqbo� qeb� bumlprob� bkaba�

%Cfpe_bfk� bq� ^i+)� .6468� E^o^)� .652&+



,)2)-)� :XX^YZciVa� ZmedhjgZ

Qeb� bccb`qp� ^ka� pvjmqljp� clrka� fk� Vrpifl� ^ka�Vr*@ebkd� m^qfbkqp� tbob� pfjfi^o)�

^ka�fk`iraba7� pbsbob�^ka�mbopfpqbkq�aboj^i� ibpflkp�pr`e�^p�`ifilo^`kb)� mfdjbkq^qflkp� ^ka�

aboj^qfqfp8� s^oflrp� l`ri^o� mol_ibjp� fk`irafkd� evmbopb`obqflk)� ptbiifkd� lc� qeb� rmmbo�

bvbifap)� ^ka� k^oolt� cfbia� lc�sfpflk8� ^�krj_bo� lc�pvpqbjf`� afploabop� pr`e� ^p� ariikbpp)�

^_kloj^i� ifsbo� crk`qflk)� kboslrp� ^ka� bkal`ofklildfb� afpqro_^k`bp� %Ro^ab� bq� ^e)� .6468�

Hfj_olrde)� .654&+� Fk� ^aafqflk)� `efiaobk� _lj� ql� Vrpel� jlqebop� e^a� obar`ba� _foqe�

tbfdeq)� iltbo� lsbo^ii� fkqbiifdbk`b� p`lobp)� jlob� _be^sflo^i� mol_ibjp)� ^ka� pljb� lc�qifb�

p^jb� pvjmqljp� pr`e� ^p� aboj^i� ibpflkp� qe^q�tbob� l_pbosba� fk� qebfo�jlqebop� %Old^k� bq�

^e)� .655&+� @ljm^oba� ql� qeb� l``rm^qflk^iiv� bumlpba� tlohbop)� Vrpel� ^ka� Vr*@ebkd�

m^qfbkqp� ^mmb^oba� ql� e^sb� jlob� pbsbob� ^ka� mbopfpqbkq� qluf`� pvjmqljp+� Eltbsbo)� qeb�

pborj� ibsbip� lc�M@?p� fk� fkarpqof^i� tlohbop� bumlpba� ql� qebpb� `ljmlrkap� tbob� bfqebo�

`ljm^o^_ib� ql� lo� efdebo� qe^k� qelpb� fk� qeb� Vrpel� ^ka� Vr*@ebkd� m^qfbkqp� %P^cb)

.651).661&+� >�mi^rpf_ib� bumi^k^qflk� clo�qefp�s^of^qflk� fp�qeb�mobpbk`b� lc�obi^qfsbiv� efde�

ibsbip� lc�qeb�qluf`�mliv`eilofk^qba� af_bkwlcro^kp� %M@ACp&� fk�qeb� `lkq^jfk^qba� of`b�lfi+�

Jloblsbo)� ^k^ivpfp�lc�̂ afmlpb�qfpprb�^ka�pborj�l_q^fkba�colj�qeb�Vrpel� ^ka�Vr*@ebkd�

m^qfbkqp� `lkcfojba� qeb� mobpbk`b� lc�pbsbo^i� M@AC� obpfarbp� %P^cb)� .661&+

,)2).)� >ck^gdcbZciVa� ZmedhjgZ

SQfbqebo� erj^k� eb^iqe� fp� ^ccb`qba� _v� qeb� `lkqfkrfkd� bksfolkjbkq^i� bumlprob� ql�

M@?p� fp� vbq� ql� _b� abqbojfkba+� Qo^afqflk^i� jb^probp� lc�erj^k� jloq^ifqv� ^ka� afpb^pb�

fk`fabk`b� e^sb� klq� fkaf`^qba� ^kv� ^asbopb� bccb`qp� %@loaib� bq� ^e)� .65/&+� Lk� qeb� lqebo
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e^ka)� qeb� eb^iqe� obi^qba� fpprb� lc�bksfolkjbkq^i� bumlprob� tef`e� e^p� ob`bfsba� qeb�jlpq�

^qqbkqflk� cl`rpbp� lk� absbilmjbkq^i� abcf`fqp� fk� `efiaobk� bumlpba� OR� XWKUS&� >� pqrav� lc�

qeb� `efiaobk� lc�/1/� tljbk� tel� `lkprjba� I^hb�Jf`efd^k� cfpe� lsbo� ^� pfu*vb^o� mbofla�

e^p� abjlkpqo^qba� qeb� l``roobk`b� lc�pbsbo^i� ^asbopb� bccb`qp+� Qebob� t^p� ^� `loobi^qflk�

_bqtbbk� rj_fif`^i� `loa�pborj�M@?� ibsbip� ^ka�pbsbo^i� m^o^jbqbop� pr`e�^p�obar`ba�_foqe�

tbfdeq)� obar`ba�eb^a�`fo`rjcbobk`b)� ^ka�_be^sflo^i� abcf`fqp� fk`irafkd�mllo�ob`ldkfqflk�

jbjlfv� fk� fkc^kqp� %Cbfk� bq�^i+)� .6518� G^`l_plk� bq�^i+)� .652&+� >q� qeb� ^db� lc�clro)� qelpb�

`efiaobk� tbob� ob*^ppbppba+� Mobk^q^i� bumlprob� %fkaf`^qba� _v�rj_fif`^i� `loa� pborj� M@?�

ibsbip&� _rq� klq� _ob^pq*cbbafkd� bumlprob)� `loobi^qba� fk� ^� alpb*abmbkabkq� c^peflk� tfqe�

ab`ob^pba� peloq*qboj� jbjlov� crk`qflk� lk�_lqe�sbo_^i� ^ka� nr^kqfq^qfsb� qbpqp� %G^`l_plk�

bq� ^i+)� .66-&+� Qefp� cfkafkd� `lool_lo^qba� mobsflrp� cfkafkdp� tfqe� fkc^kqp� ^ka� fkaf`^qba�

qe^q�jbjlov� abcf`fq� t^p� mbopfpqbkq+� Old^k� ^ka� `l*tlohbop� %.653)� .66.&� ^ipl� peltba�

^� `loobi^qflk� _bqtbbk� qeb� ibsbip� lc�mobk^q^i� M@?� bumlprob� lc�Kloqe� @^olifk^� fkc^kqp�

colj�qeb�dbkbo^i� mlmri^qflk� ^ka�pfjfi^o�kbrolabsbilmjbkq^i� abcf`fqp+� Eltbsbo)� fk�qefp�

pqrav� qeb�abcf`fqp� afa�klq�mbopfpq� pfk`b� qeb� `efiaobk� qbpqba�kloj^i� _v�qeb�qfjb�qebv�tbob�

qeobb� vb^op� lia+

,)2)/)� <VgX^cd\Zc^X^in

A^q^�lk�`^o`fkldbkf`fqv� fk�erj^kp� ^ob�fk^abnr^qb+� Pbsbo^i� bmfabjflildf`� pqrafbp�

lk� qeb� `^o`fkldbkf`fqv� l c�M@?p� fk� tlohbop� obsb^iba� kl� lsbo^ii� fk`ob^pb� fk� qeb� `^k`bo*�

obi^qba�jloq^ifqv� arb� ql� qeb� l``rm^qflk^i� bumlprob� ql� M@?p� %?oltk� ^ka� Glkbp)� .65.8�

?boq^wwf� bq�^i+)� .6548�?oltk)� .654&+� >�pq^qfpqf`^iiv� pfdkfcf`^kq� fk`ob^pb� fk�jloq^ifqv�t^p
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obmloqba� clo�j^ib� Vrpel� m^qfbkqp� %Fhba^� bq�^e)� .653&+� Eltbsbo)� arb� ql� qeb�mlppf_fifqv�

qe^q�qeb�m^qfbkqp� `lkprjba� lqifbo�mlqbkqf^iiv� `^o`fkldbkf`� `ljmlrkap� fk`irafkd� M@ACp)�

^�abcfkfqfsb� `^rp^i� obi^qflkpefm� _bqtbbk� M@?p� ^ka� `^o`fkldbkf`fqv� `lria� klq�_b�j^ab+�

?b`^rpb� qebob� t^p� ifjfqba� bsfabk`b� clo� `^o`fkldbkf`fqv� lc� M@?p� fk� erj^kp)� _rq�

prccf`fbkq� bsfabk`b� fk� ^kfj^ip� %Pbb� .+5+2+&)� qifb�R+P+� Bksfoljkbkq^i� Molqb`qflk� >dbk`v�

e^p� `i^ppfcfba� qeb� M@?p� ^p� prpmb`qba� erj^k� `^o`fkldbkp� %Pqlkb)� .66/&+

,)3)� Mdm^X^in� id� Vc^bVah

Qeb� qluf`� bccb`qp� lc� M@?p� e^sb� _bbk� buqbkpfsbiv� fksbpqfd^qba� tfqe� i^_lo^qlov�

^kfj^ip)� cfpe�^ka�tfiaifcb�pmb`fbp+� Qeb�pvjmqljp� ^cqbo�bumlprob� ql�M@?p� s^ov�tfqe� qeb�

alpb)� qeb� olrqb� ^ka�qeb� aro^qflk�lc�bumlprob)� qeb�^kfj^i� pmb`fbp� ^ka�pqo^fk)� ^ka� qeb� ^db�

^ka� dbkabo� lc�qeb� ^kfj^i� %P^cb)� .661&+

,)3),)� =ZgbVa� aZh^dch

O^__fq� phfk� fp� m^oqf`ri^oiv� pbkpfqfsb� ql� `ljjbo`f^i� M@?� jfuqrobp)� qvmf`^iiv�

molar`fkd� evmbomi^pf^� ^ka� evmbohbo^qlpfp� lc�qeb� bmfaboj^i� ^ka� cliif`ri^o� bmfqebifrj�

%Slp� ^ka� ?bbjp)� .64.8� Slp� ^ka�Klqbk_llj*O^j)� .64/&+� Klkerj^k� mofj^qbp� ^ipl�

buef_fq� efdeiv� `e^o^`qbofpqf`� phfk� ^ka� l`ri^o� ibpflkp� ^cqbo� afbq^ov� bumlprob� ql� M@?p�

%>iibk� bq� ^i+)� .6418� >iqj^k� bq� ^i+)� .6468� J`@lkkbii� bq� ^i+)� .646&+� Oebprp� jlkhbvp�

^:GIGIS� QXPGWWS"� absbilmba� ^`kb� ok � qeb� c^`f^i� phfk)� ^ilmb`f^)� ^ka� c^`f^i� babj^�

bpmb`f^iiv� lc� ifmp� ^ka� bvbifap+� >cqbo� qlmf`^i� ^mmif`^qflkp� lc� M@?p)� e^foibpp� jf`b�

%Phe8EO*i&� absbilmba� ^`kb� ^ka� lqebo� phfk� ibpflkp)� _rq� o^qp� %Pmo^drb*A^tibv&� afa� klq
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buef_fq� ^kv�aboj^i� ibpflkp� %Mresbi� bq� ^i+)� .65/&)� ^ka�kbfqebo�afa�jfkh� ^:XVWKPG� YOVSR"$�

tef`e� fp�^� pmb`fbp� efdeiv� prp`bmqf_ib� ql� M@?� qluf`lpfp� %?ib^sfkp� bq� ^i+)� .65/&+

,)3)-)� Bbbjcdidm^X^in

M@?� qluf`lpfp� fp�^``ljm^kfba� _v�^qolmev� lc�qeb�ivjmelfa� qfpprbp� fk�j^kv� ^kfj^i�

pmb`fbp� %Slp� ^ka�Hlbj^k)� .64-8� Slp� ^ka�?bbjp)� .64.8�Slp� ^ka�Olr)� .64/8� Qelj^p�

^ka� Efkpafii)� .6458� Pjf^iltf`w� bq� ^i+)� .656&+� Ivjmelmbkf^)� ^qolmev� lc� qeb� qevjf`�

`loqbu�^ka�^�obar`qflk� fk�qeb�krj_bo�lc�dbojfk^i�`bkqobp� fk�qeb�pmibbk�^ka�ivjme�klabp�

lc�Kbt� Wb^i^ka� o^__fqp� l``rooba� cliiltfkd� aboj^i� ^ajfkfpqo^qflk� lc�M@?p� %Slp� ^ka�

?bbjp)� .64.&+� Ab`ob^pba� erjlo^i� fjjrkb� obpmlkpb� fk� qeb� drfkb^� mfd�t^p� l_pbosba�

^cqbo� bumlprob� ql� M@?� `lkdbkbop� %Slp� ^ka� Olr)� .64/&+� >� tfab� pmb`qorj� lc�

fjjrklqluf`� bccb`qp� lc�M@?p� fk�jf`b� ^ka�o^qp�e^p�_bbk�obmloqba� %Pfihtloqe�^ka�Illpb)�

.6458� Pjfqe� bq� ^i+)� .6458� Qelj^p� ^ka� Efkpafii)� .6458� Pjf^iltf`w� bq� ^i+)� .656&)�

fk`irafkd� qevjf`� ^ka� pmibkf`� ^qolmev)� ab`ob^pba� obpfpq^k`b� ql� fkcb`qflkp)� abmobppflk� lc�

k^qro^i� hfiibo� `bii� ^ka�Q� `bii� ^`qfsfqv)� ^ka� prmmobppflk� lc�^kqf_lav� obpmlkpb+

,)3).)� KZegdYjXi^kZ� Z[[ZXih

>iqj^k� bq� ^i+� %.646&� obmloqba� ^k� lrq_ob^h� lc�M@?� qluf`fqv� fk� oebprp� jlkhbvp+�

Qebob�t^p� ^�efde�fk`fabk`b� lc�̂ _loqflk�fk�qeb�mobdk^kq�jlkhbvp� ^ka�ifsb�lccpmofkd�tbob�

pj^ii� ^ka�tb^h� `lkqof_rqfkd� ql� ^�efde� fkc^kq�jloq^ifqv� o^qb+� Qeb� obmolar`qfsb� qluf`fqv�

lc�M@?p� e^p� ^ipl� _bbk� `lkcfojba� fk�pbsbo^i� o^q�^ka�jlrpb� pqrafbp� %Ifkabo� bq�^i+)� .6418�

Hfeipqolj� bq�^i+)� .6428� Pmbk`bo)� .65/&+� Pljb� lc�qebpb� bccb`qp� fk`iraba� ^�obar`qflk� fk
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qifb�krj_bo�lc�ifsb�_foqifp�colj�M@?*cba� o^qp�^ka�^�ab`ob^pb� fk�_foqe�tbfdeq�^ka�prosfs^i�

lc�lccpmofkd+� Qeb� obmolar`qfsb� bccb`qp� abp`of_ba� ^_lsb� tbob� qelrdeq� ql� _b� obi^qba� ql�

`e^kdbp� fk�j^qbok^i� pqbolfa� elojlkbp� %>iibk� bq� ^i+)� .646&+

,)3)/)� GZjgdidm^X^in

Jf`b� bumlpba� ql� 0)0$)1)1$*Q@?� OR� XWKUS� buef_fqba� pfdkp� lc� _be^sflo^i� ^ka�

kbrolildf`^i� bccb`qp� %Qfiplk� bq� ^e)� .646&+� Qeb� obpriq^kq� pvkaoljbp� `lkpfpqba� lc�

fk`ob^pba� jlqlo� ^`qfsfqv� ^ka� olq^qflk^i� jlsbjbkqp)� jrp`ri^o� tb^hkbpp)� ^ka�

pfdkfcf`^kqiv� bibs^qba� ^slfa^k`b� i^qbk`fbp�tef`e�tbob� fkaf`^qfsb� lc�fjm^foba�^`nrfpfqflk�

^_fifqv+� >iibk� bq� ^i+� %.646&� obmloqba� evmbo^`qfsfqv� ^ka� ib^okfkd� abcf`fqp� fk� oebprp�

jlkhbvp� mobk^q^iiv� bumlpba� ql�M@?� jfuqrobp+� Ob`bkqiv)� @llhb� ^ka�E^kplk� %`fqba� fk�

Pqlkb)� .662&�e^sb� peltk�qe^q�lccpmofkd�lc�Pmo^drb*A^tibv� o^qp�bumlpba� ql�M@?p� prccbo�

^� ilt*cobnrbk`v� eb^ofkd� ilpp� qe^q�t^p� qelrdeq� ql� _b� ifkhba� ql� evmlqevolfafpj+

,)3)0)� <VgX^cd\Zc^X^in

Pbsbo^i� pqrafbp� fkaf`^qba�qe^q�jfuqrobp� lc�M@?p� fkar`ba�mobkblmi^pqf`� ibpflkp� ^ka�

ebm^ql`biiri^o� `^o`fklj^p� fk� ^kfj^ip� tebk� dfsbk� ^q� ^mmolmof^qb� alpbp� clo� buqbkaba�

mboflap�lc�qfjb+� Qebpb� obpmlkpbp� tbob�l_pbosba�mofj^ofiv� fk�pqrafbp�tfqe�>ol`ilo� ./3-�

^ka� @ilmebk� >3-� %Hfj_olrde� bq� ^i+)� .6428� P`e^bccbo� bq� ^i+)� .6518� Klo_^`h� ^ka�

Tbiqj^k)� .6528� O^l� ^ka� ?^kbogf)� .655&+
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(". ", "� AZeVididm^X^in

Ifsbo� fp� qeb�jlpq� pfdkfcf`^kqiv� ^ccb`qba� lod^k� cliiltfkd� M@?� bumlprob� arb� ql� fqp�

mofj^ov� olib� fk� qeb�jbq^_lifpj� lc�ubkl_flqf`p� %Cfpe_bfk)� .6418� H^pw^� bq� ^i+)� .6458� Ifk�

bq� ^i+)� .646&+� S^oflrp� ebm^qlqluf`� bccb`qp� e^sb� _bbk� l_pbosba� fk� afccbobkq� ^kfj^i�

pmb`fbp+� Jlabo^qb� ql� pbsbob� ebm^qf`� a^j^db� t^p� abqb`qba� fk� o^qp)� jf`b)� o^__fqp)� ^ka�

`ef`hbkp)� tebob^p� jfkfj^i� ifsbo�a^j^db� l``rooba� fk�jlkhbvp� %Kfpefwrjf� bq�^i+)� .64-8�

P^cb)� .651&+

.+5+3+.+� Jlomelildf`� ^iqbo^qflkp

?^pba� lk� peloq*� ^ka� ilkd*qboj� cbbafkd� bumbofjbkqp� rpfkd� `ljjbo`f^i� jfuqrobp�

lc�M@?p� %Hfj_olrde� bq� ^i+)� .64/8� >iibk� ^ka� >_o^e^jplk)� .6408� Dobbkb� bq� ^i+)� .6408�

H^pw^� bq� ^i+)� .6458� Glkpplk� bq� ^i+)� .65.&� ^ka� fkafsfar^i� M@?� `lkdbkbop� %E^kpbii� ^ka�

B`l_f`elk)� .6418� J^`Ibii^k� bq� ^i+)� .661^)_)`&)� jlomelildf`� ^iqbo^qflkp� tbob� abqb`qba�

fk� qeb� o^q�^ka�jlrpb� ifsbo+� Dolppiv)� qebob�t^p� ^k�fk`ob^pb� fk�ifsbo�tbfdeq� ^ka� fk� ifsbo*�

_lav� tbfdeq� o^qflp+� Ifdeq�jf`olp`lmf`� cfkafkdp� fkaf`^qba� evmboqolmev� lc�ebm^ql`vqbp)�

`vqlmi^pj� s^`rli^qflk)� blpfklmefif`� `vqlmi^pjf`� fk`irpflkp)� ebm^ql`vqb� kb`olpfp� ^ka�

mfdjbkq� fk� ebm^ql`vqbp� ^ka� Hrmccbo� `biip+� Bib`qolk� jf`olp`lmf`� pqrafbp� obsb^iba�

molifcbo^qflk� lc� pjllqe� bkalmi^pjf`� obqf`rirj� %PBO&)� fk`ob^pb� lc� ifmfa� aolmibqp)�

^_kloj^i� jfql`elkaof^� ^ka�jbj_o^klrp� teloip� fk� qeb� ifsbo� m^obk`evj^i� `biip+� Qeb�

pbsbofqv� lc�qeb� jlomelildf`� `e^kdbp� t^p� alpb*obi^qba� %H^pw^� bq� ^i+)� .6458� J^`Ibii^k�

bq� ^i+)� .661^)_)`&� ^ka�qeb� ^iqbo^qflkp� tbob�jlob�molklrk`ba� fk�qeb� cbj^ib� ^kfj^ip� qe^k�

fk� qeb�j^ibp� %Hfj_olrde� bq�^i+)� .64/8�J^`Ibii^k� bq�^i+)� .661^&+� Eltbsbo)� pljb� lc�qeb
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jlomelildfb� ^iqbo^qflkp� tbob� klq� `lkpfpqbkq+� Dobbkb� bq� ^i+� %.640&� obmloqba� ^� ab`ob^pb�

fk�jf`ol_lav� mlmri^qflk� fk� qeb� ifsbo� lc�jf`b� bumlpba� ql� >ol`ilo� ./1/� lo� ./21� fk� afbq�

clo� 3-� a^vp)� _rq�Kfpefwrjf� %.64-&� clrka� ^�j^ohba� fk`ob^pb� fk� ebm^qf`� jf`ol_lafbp� fk�

jf`b� cba� obi^qfsbiv� i^odb� ^jlrkqp� lc�M@?p� clo� .0� ql� /3� tbbhp+� Fk� pbsbo^i� obmloqp)� ^�

molifcbo^qflk� lc�PBO�`lk`ljfq^kq�tfqe�ab`ob^pb� lc�olrde�bkalmi^pjf`� obqf`rirj� %OBO&�

fk� olabkqp� t^p� abp`of_ba� %Kfpefwrjf)� .64-8� Dobbkb� bq� ^i+)� .6408� Glkplk� bq� ^i+)� .65.&8�

eltbsbo)� pqrafbp� `lkar`qba� _v� J^`Ibii^k� bq� ^i+� %.661^)_)`&� afa� klq� obmloq� qeb� OBO�

ab`ob^pb+� Qeb�s^of^qflkp� fk�qeb� obpriqp�j^v� _b�bumi^fkba� _v�afccbobk`bp� fk�pqo^fk� lo�^db�

lc� ^kfj^ip)� qvmb� ^ka� ^jlrkq� lc� M@?� ^ajfkfpqboba)� ^ka� aro^qflk� lc� qob^qjbkq+�

Croqebojlob)� qeb� ^_lsb� obmloqp�tbob�jlpqiv� _^pba� lk�nr^ifq^qfsb� pqrafbp+� Nr^kqfq^qfsb�

fksbpqfd^qflk� lc�M@?� bccb`qp� lk� ifsbo� jlomelildv� e^p� _bbk� ifjfqba� ql� ^� pfkdib� obmloq�

%Dfiibqqb� bq� ^e)� .654&)� tebob� lkiv� PBO�^iqbo^qflk� t^p� pr_gb`qba� ql�jlomeljbqov8� a^q^�

lk� qeb� `e^kdbp� lc�lqebo� lod^kbiibp� ^ob� rk^s^fi^_ib+� Qeb� mobpbkq� pqrav� t^p� qebobclob�

fkfqf^qba� ql� nr^kqfcv� qeb� riqo^pqor`qro^i� ^iqbo^qflkp� fk� `lkdbkbo*bumlpba� ifsbop+

i+P+3+/+� BcYjXi^dc� d[�Ygj\(bZiVWda^o^c\� ZconbZh

M@?p� ^ob� mlqbkq� fkar`bop� lc� ebm^qf`� aord*jbq^_lifwfkd� bkwvjbp)� k^jbiv)�

`vql`eoljb� M*12-*abmbkabkq� jlklluvdbk^pbp)� bmlufab� evaoli^pb)� dirq^qeflkb� P*�

qo^kpcbo^pb)� ^ka�dir`rolklpvi� qo^kpcbo^pb� %P^cb)� .651&+� @i^ppf`^iiv)� jf`olplj^i� bkwvjb�

fkar`bop� `^k�_b�afsfaba� fkql� qtl�j^fk�dolrmp7� me}kl_^o_fq^i� %M?&*qvmb� fkar`bop� ^ka�0*�

jbqevi`eli^kqeobkb� %J@&*qvmb� fkar`bop+� ?lqe�fkar`b�ebm^qf`�Me^pb� F�%jf`olplj^i&� ^ka�

Me^pb� FF�%`vqlplif`� ^ka�jf`olplj^i&� aord*jbq^_lifwfkd� bkwvjbp+� Me^pb� F�bkwvjbp)� f+b+)

.3



`vql`eoljb� M*12-*abmbkabkq� jlklluvdbk^pb� bkwvjbp)� fk`irab� `vql`eoljb� M*12-� ^ka�

K>AME*`vql`ifoljb� M*12-� obar`q^pb+� Me^pb� FF� bkwvjbp� ^ob� `ljmlpba� lc�bmlufab�

evaoli^pb)� dirq^qeflkb� P*qo^kpcbo^pb)� ^ka� dir`rolklpvi� qo^kpcbo^pb+� Fk� Me^pb� F�

jbq^_lifpj� qeb� M@?� jlib`rib� fp�jlafcfba� _v� ^k� lufa^qfsb� mol`bpp)� ^ka� qeb� abofs^qfsb�

pl� clojba� fp�`lkgrd^qba� fk�qeb�Me^pb� FF�ob^`qflk�tfqe�mli^o�dolrmp)� klq^_iv� dir`rolkfab)�

t^qbo)� ^ka� dirq^qeflkb� %P^cb)� .6518� G^hl_v)� .6618� Wfbdibo)� .661&+� Rkifhb� M@?p)� pr`e�

`lkgrd^qbp� ^ob�evaolmefif`� ^ka� o^mfaiv� bu`obqba+� >iqelrde� M?*� ^ka�J@*qvmb� fkar`bop�

`^k� molar`b� ^� pfjfi^o� pmb`qorj� lc� bkwvjb� ^`qfsfqfbp)� qebob� ^ob� j^glo� afccbobk`bp� fk�

pr_pqo^qb� ^ka,lo� lufa^qflk� pfqb� pmb`fcf`fqfbp� _bqtbbk� qebj+� Qeb� jriqfmif`fqv� lc�

`vql`eoljb� M*12-� fplwvjbp� e^p�_bbk�abjlkpqo^qba8� afccbobk`bp� _bqtbbk� M?*� ^ka�J@*�

qvmb� fkar`bop� ^ob� m^o^iibi� ql� qebfo� fkar`qflk� lc�afccbobkq� `vql`eoljb� M*12-� fplwvjbp+�

M?*qvmb�fkar`bop� fkar`b�o^q�ebm^qf`�`vql`eoljbp� M*12-FF?.)�M*12-FF?/)� ^ka�M*12-FF>.)�

tebob^p� J@*qvmb� fkar`bop� fkar`b� M*12-F>.)� M*12-F>/)� ^ka� M*12-FF>.� %M^ohfkplk� bq�

^i+)� .65-8� P^cb)� .661&+� >iaofk� bmlufa^qflk� %Tlic� bq� ^i+)� .646&� ^ka� K*abjbqevi^qflk�

ob^`qflkp� %A}kljj}� bq� ^i+)� .650&� ^ob� `^q^ivwba� _v� M?*qvmb� fkar`bop)� tebob^p� ^ovi�

evaol`^o_lk� evaoluvi^pb� %>EE&� ^ka� bqeluvobplorcfk*l*abbqevi^pb� %BOLA&� %?rohb� bq�

^i+)� .652&� ^`qfsfqfbp� ^ob� fkar`ba� _v�J@*qvmb� fkar`bop+� >ajfkpqo^qflk� lc�`ljjbo`f^i�

M@?� jfuqrobp� ql� o^qp� obpriqp� fk� _lqe� M?*� ^ka� J@*ifhb� fkar`qflk+� Fkafsfar^i� M@?�

`lkdbkbop� ^ob� clrka� ql� _b� bfqebo� M?*qvmb� fkar`bop)� J@*qvmb� fkar`bop� lo� _lqe� %jfuba*�

qvmb� fkar`bop&� %P^cb)� .661&+
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Aord*jbq^_lifwfkd� bkwvjbp� ^ob� mofj^ofiv� il`^qba� lk� qeb� ebm^ql`vqb� PBO+� >�

`loobi^qflk� _bqtbbk� molifcbo^qflk� lc� PBO� ^ka� qeb� fkar`qflk� lc� aord*jbq^_lifwfkd�

bkwvjbp� e^p� _bbk� bpq^_ifpeba� %Tbf_bi� bq� ^i+)� .6368� P^cb)� .6518� @riibk� ^ka� Orb_kbo)�

.66.&+

,'4)� FZX]Vc^hb� d[�VXi^dc

>iqelrde� ^� dob^q� ab^i� fp� hkltk� ^_lrq� qifb� s^oflrp� _flildf`^i� ^ka� qluf`lildf`^i�

bccb`qp� lc�M@?p� fk�bumbofjbkq^i� ^kfj^ip)� qeb�jb`e^kfpjp� rkaboivfkd� qifbpb� bccb`qp� f̂$b�

klq� tbii� rkabopqlla+� Kb_boq� ^ka� Dlkw^ibw� %.654&� e^sb� mlpqri^qba� ^� jb`e^kfpj� ql�

bumi^fk� qeb� fkar`qfsb� obpmlkpb� lc�aord*jbq^_lifwfkd� bkwvjbp� sf^� ob`bmqlo*jbaf^qflk+�

>``loafkd� ql�qefp�jlabi)� efdeiv�evaolmel_f`� ubkl_flqf`p� bkqbo�`biip�sf^�afccrpflk�lo�sf^�

qeb� kloj^i� rmq^hb� mol`bpp� lc�ifmlmolqbfkp� ^ka� mi^pj^� molqbfkp+� Lk`b� fkpfab� qeb� `bii)�

qeb� `ebjf`^i� ^dbkq�j^v�_b�^_ib�ql�`ljmbqb� pr``bppcriiv� tfqe�qeb�kloj^i� `biiri^o� ifd^ka�

clo�qeb� ^ovi�evaol`^o_lk� ob`bmqlo� molqbfk)� abpfdk^qba� qeb�>e*ob`bmqlo+� Qeb�lrq`ljb� lc�

qefp�`ljmbqfqflk�j^v�obpriq�fk�qeb�cloj^qflk�lc�̂ �ifd^ka*ob`bmqlo� `ljmibu� fk�qeb�`vqlpli+�

Qefp� `ljmibu� bkqbop� fkql� qeb� kr`ibrp)� ib^afkd� ql� qeb� qo^kp`ofmqflk� lc�pmb`fcf`� jOK>p�

tef`e)� ^cqbo�qo^kpi^qflk� lk�of_lpljbp)� riqfj^qbiv� fkar`b� clojp� lc�`vqlmi^pj� M*12-� ^ka�

qerp� bke^k`b� jbq^_lifpj� lc�ubkl_flqf`p+� Qeb� obpriqfkd� jbq^_lifpj� j^v� ib^a� ql� qeb�

cloj^qflk� lc�ob^`qfsb� fkqbojbaf^qbp� qe^q� ^ob� `^m^_ib� lc�_fkafkd� ql� `ofqf`^i� jlib`ribp� fk�

qeb� `vqlpli� lo� qeb� kr`ibrp)� qebob_v� fkfqf^qfkd� qluf`fqv� ^ka� mboe^mp� ib^afkd� ql� `bii�

kb`olpfp+� Kb_boq� ^ka� Dlkw^ibw� %.654&� ^ipl� prddbpqba� qe^q� qeb� qluf`fqv� `lria� _b
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bumi^fkba� _v� qeb� fk^_fifqv� lc�^�kloj^i� `biiri^o� ifd^ka� ql� _fka� ql� qeb�>e*ob`bmqlo� tef`e�

fp� obnrfoba� ql�j^fkq^fk� kloj^i� `bii� crk`qflkp+

J@*qvmb� M@?� `lkdbkbop� e^sb� peltk� efde� ^ccfkfqv� ql� qeb� >e*ob`bmqlo+� >� dlla�

`loobi^qflk� bufqp� _bqtbbk� qeb�^ccfkfqv�tfqe�tef`e�^�dfsbk�`lkdbkbo� _fkap� ql� qeb� ob`bmqlo�

^ka� fqp� mlqbk`v� ql� fkar`b� >EE� ^`qfsfqv+� Croqebojlob)� qluf`� mlqbk`v� ^ka� ^_fifqv� ql�

fkar`b� >EE� ^`qfsfqv� ^ob� afob`qiv� obi^qba� %P^cb)� .66-&+� Eltbsbo)� qeb� M?*qvmb� M@?�

`lkdbkbop� e^sb� kl� ^ccfkfqv� ql� qefp� ob`bmqlo� molqbfk� ^iqelrde� qebv� e^sb� qeb� `^m^`fqv� ql�

fk`ob^pb� qeb� ^`qfsfqv� lc�̀ boq^fk�bkwvjbp� fk�j^jj^if^k� `biip+� Qeb�jb`e^kfpj� _v�tef`e�

qebpb� M?*qvmb� fkar`bop� bif`fq� qebfo� bccb`q� fp� rkhkltk� %P^cb)� .66-&+
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,),+)� LigjXijgZ� VXi^k^in� gZaVi^dch� [dg�I<;h

Qeb�_flildf`� ^ka�qluf`�bccb`qp� lc�fkafsfar^i� M@?�`lkdbkbop� ^ob�abmbkabkq� lk�qffbfo�

pqor`qrobp� %M^ohfkplk� bq�^i+)� .65-8�?^kafbo^� bq�^ i)� .65/8� P^cb)� .6518� Ibb`b�bq�^ i)� .652&+

,),+),)� <deaVcVg� I<;h

Qeb� jlpq� qluf`� dolrm� lc� M@?� `lkdbkbop� ^ob� clrka� fk� qeb� `lmi^k^o*� pb`qflkp)�

k^jbiv)� 0)0$)1)1$*qbqo^`eilol_fmebkvi� %Qbqo^@?&)� 0)0$)1)1$)2*Mbkq^@?� ^ka� 0)0$)1)1$)2)2$*�

Ebu^@?� %Cfd+� .)/&+� Qebpb� qeobb� `ljmlrkap� tfqe� @i*pr_pqfqrqflk� lk� _lqe� m^o^� ^ka� ^q�

ib^pq� lkb�jbq^� mlpfqflk� lc�_lqe� mebkvi� ofkdp� ^ka� tfqelrq� ^kv� loqel� `eilol� pr_pqfqrbkq�

^pprjb�^�̀ lmi^k^o�̀ lkcloj^qflk�tef`e�^mmolufj^qbp�/)0)4)5*qbqo^`eilolaf_bkwl*m*aflufk�

%Q@AA&)� qeb�jlpq� qluf`�e^ildbk^qba� ^olj^qf`� evaol`^o_lk� tfqe� qeb�efdebpq� ^ccfkfqv� ql�

>e*ob`bmqlo� molqbfk� %P^cb)� .651&+� Qeb� mlqbkq�J@*qvmb� fkar`bop� ^ob� 0)0$)1)1$*Qbqo^@?)�

0)0$)1)1$)2*Mbkq^@?� ^ka�0)0$)1)1$)2)2$*Ebu^@?+� Qebv�buef_fq� qeb�efdebpq�^ccfkfqv� clo�qeb�

>e*ob`bmqlo� molqbfk� ^ka�e^sb� qeb�efdebpq� `^m^`fqv� ql� fkar`b�>EE� ^ka�BOLA� ^`qfsfqfbp�

^jlkd�M@?p� %?^kafbo^� bq�^ i)� .65/8� P^cb)� .6518�Ibb`b� bq�^ i)� .652&+� ?bpfabp� fkar`qflkp�

lc� aord*jbq^_lifwfkd� bkwvjbp)� qob^qjbkq� lc� o^qp� tfqe� 0)0$)1)1$*Qbqo^@?)� 0)0$)1)1$)2*�

Mbkq^@?)� ^ka�0)0$)1)1$)2)2$*Ebu^@?� obpriqp�fk�doltqe�prmmobppflk)� ebm^qljbd^iv)� pbsbob�

ebm^qf`� a^j^db)� j^ohba� fk`ob^pbp� fk� ifsbo� ifmfap)� fjjrklprmmobpflk)� qevjf`� ^qolmev)�

obmolar`qfsb� ^ka�absbilmjbkq^i� qluf`fqv� %Pfihtloqe�bq�^ i)� .6518�Ibb`b�bq�^ i)� .6528�@er�

bq� ^ i)� .661&+

/-



77åu
-'.'2'3(M<==

U (H ( X ^

.'.}'/'/}(�iZigV<;

.'.('/'/}'0� )�eZciV<;� .'.}'/'/}'0'0}(�]ZmV<L

?^\jgZ� [9� )&� LigjXijgZ� d[�XdeaVcVg� I<;� Xdj\ZcZgh� VcY� -'.'2'3(M<==�
<de^ZY� [gdb� LV[Z� L)� IdanX]adg^cViZY� W^e]Zcnah� #I<;h$5� Zck^gdcbZciVa� ^beVXi'�
W^dX]Zb^XVa� VcY� idm^X� gZhedchZh'� VcY� ^bea^XVi^dch� [dg�g^h`� VhhZhhbZci)� <K<� <g^i�
KZk� Mdm^Xda� ,44/)� e)� ,+/)

/.



,),+)-)�Fdcd(dgi]d� VcVad\jZh� d[�i]Z� XdeaVcVg� I<;h

Qeb� fkqolar`qflk� lc�^�pfkdib� loqel� `eilol� pr_pqfqrbkq� fkql� ^�_fmebkvi� ofkd�obpriqp�

fk�ab`ob^pba� `lmi^k^ofqv� _bqtbbk�qeb�qtl�mebkvi�ofkdp�arb�ql�pqbof`�fkqbo^`qflkp� _bqtbbk�

qeb� _rihv� loqel� `eilol� ^ka� evaoldbk� pr_pqfqrbkqp� %Cfd+� .+0&+� Fk� `lkqo^pq� ql� te^q� t^p�

fkfqf^iiv� ^pprjba)� qefp� obar`qflk� fk� `lmi^k^ofqv� afa� klq�mobsbkq� _fkafkd� lc�jlkl*loqel�

`lmi^k^o� M@?p� ql� qeb� >if*ob`bmqlo)� _rq�qeb� ^ccfkfqv� ab`ob^pbp� fk� qebpb� M@?p� `ljm^f$ba�

ql� qeb� klk*loqel� `lmi^k^o� qvmbp+� >ii� qeb� jlkl*loqel� ^k^ildrbp� lc�qeb� `lmi^k^o� M@?p�

%bu`bmq�qelpb�lc�1)1$*Af@?&� tbob� clrka�ql�_b�qeb�jfuba*qvmb� fkar`bop� %M^ohfkplk� bq�^i+)�

.65-8� P^cb)� .661&+� Qeb� _flildf`^i� ^ka� qluf`� obpmlkpbp� l_pbosba� clo� qifb� jlkl*loqel�

`lmi^k^o� M@?p� fk`irab� fkar`qflk� lc�`vql`eoljbp� M*12-F>.)� M*12-F>/)� M*12-FF?.)� M*�

12-FF?/� ^ka� M*12-FF>.)� fkef_fqflk� lc�_lav� tbfdeq� d^fk)� fjjrklprmmobppfsb� bccb`qp)�

qevjf`� ^qolmev)� ebm^qlqluf`fqv)� ^ka� obmolar`qfsb� ^ka� absbilmjbkq^i� qluf`fqv� %P^cb)

,43/',44/$)
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,),+).)� =^(dgi]d� VcVad\jZh� d[�i]Z� XdeaVcVg� I<;h

Qeb� pqbof`� fkqbo^`qflkp� lc� qtl� loqel� `ifilol� pr_pqfqrbkqp� fkef_fq� _fmebkvi� ofkd�

`lmi^k^ofqv� %Cfd+� .+1&� ^ka� mobprj^_iv� ab`ob^pb� _fkafkd� ql� qeb� >if*ob`bmqlo+� Qeb� af*

loqel� pr_pqfqrqba� M@?� `lkdbkbop� ^ob� afsfaba� fkql� qtl� pr_*dolrmp8� lkb� fp� `ljmlpba� lc�

jfuba*qvmb� fkar`bop� pr`e� ^p� /)/$)0)0$)1)1$*)� /)/$)0)1)1$)2$*)� /)0)0$1)1$)3*)� /)0)1)1$)2)3*

c G o ^ s k , [ $A � l k o f � L $ � N� Q � > � > $ � $p u , $R gk ik � b s i k f H f c � > g k * s d o f l J ( j o � ^ * c c Ä k Ä * E o � qS r [
jfuba*qvmb� fkar`bop� pr`e� ^p� /)/�)0)0� )1)1$*)� /)/�)0)1)1�)2*)� /)0)0�1)1�)3*)� /)0)1)1�)2)3*�

lqebo� `lkpfpqp� lc�M?*qvmb� fkar`bop7� clo� bu^jmib)� /)/$1)1$)2)2$*)� /)/$)1)1$)2)3$*Ebu^@?)

/)/$)0)1)1$)2)2$*)� ^ka� /)/$)0)1)1$)2$)3*Ebmq^@?+� Qeb� M?*qvmb� dolrm� e^p� peltk� kl� >e*

ob`bmqlo� ^sfafqv� ^ka� obi^qba� bkwvjb� %>EE� ^ka� BOLA&� fkar`fkd� ^_fifqv+� Fk� ^� pqrav

_^pba� lk� qevjrp� ^ka� pmibbk� tbfdeq� abmobppflk� fk� jf`b)� /)/$1)1$)2)2$*Ebu^@?� t^p

^mmolufj^qbiv� .--� clia� ibpp� qluf`� qe^k� 0)0$)1)1$)2)2$*Ebu^@?� %Hbohsifbq� bq� ^i+)� .66-&+

Ob`bkq� fkqbobpq� fk�qefp� pr_*qluf`� dolrm� lc�M@?� `lkdbkbop� pqbjp� colj�qeb� c^`q�qe^q� qebv

l``ro� cobnrbkqiv� fk� `ljjbo`f^i� molar`qp)� qeb� bksfolkjbkq)� ^ka� _flildf`^i� p^jmibp8� fk

^aafqflk)� qebpb� fpljbop� ^ob� dbkbo^iiv� clrka� fk�efdebo� `lk`bkqo^qflkp)� obi^qfsb� ql� lqebo

M@?� `lkdbkbop+� Clo�bu^jmib)� /)/$1)1$)2)2$*Ebu^@?� fp�qeb�akjfk^qfkd� `lkdbkbo� %6+3"&

fk� >f$l`ilo� ./3-� ^p� tbii� ^p� fk�erj^k�jfih)� _illa)� ^ka� ^afmlpb� qfpprb� %P`eb`qbo� bq� ^i+)

.656^)_8� Irlq^j^� bq� ^i+)� .66.8� P^cb� bq� ^i+)� .661&+

<a _ <a)

?^\jgZ� ,)/)� LigjXijgZ� d[�Y^(dgi]d� hjWhi^ijiZY� I<;� Xdc\ZcZgh
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,),,)�Fdge]dbZign� d[�a^kZg

Jlomeljbqof`� ^k^ivpfp� e^p� _b`ljb� s^ir^_ib� clo� nr^kqfq^qfsb� pqrafbp� lc� cfkb�

pqor`qro^i� ^iqbo^qflkp)� bpmb`f^iiv� fk� obi^qflkpefm� ql� crk`qflk^i� lo� _fl`ebjf`^i� `e^kdbp+�

Jlomeljbqov� e^p� _bbk� rpba� fk� qeb� pqrafbp� lc�j^kv� qfpprbp)� fk`irafkd� irkd� %Tbf_bi)�

.640^)_8�Jf`ebi� ^ka�@orw*Lofsb)� .655&)� m^k`ob^p� %?libkabo)� .641&)�jrp`ib� %Bfpbk_bod�

^ka� Hra^)� .642).6438� J^qefbr� bq� ^i+)� .65/&)� fkqbpqfkb� %Eb`hbo� bq� ^i+)� .6418� ?^aabibv�

bq�^i+)� .653&)�hfakbv� %Drkabopbk� ^ka�Gbkpbk)� .6528�J`Alk^ia*Q^vilo� bq�^i+)� .66/&)� ^ka�

ifsbo� %Ilra)� .6358� Tbf_bi� bq� ^i+)� .6368� ?libkabo� ^ka� Tbf_bi)� .6408� Dfiibqqb� bq� ^i+)�

.654&+� ?b`^rpb� ifsbo� fp� qeb� jlpq� fjmloq^kq� lod^k� clo� abqlufcf`^qflk� lc� ubkl_flqf`p)�

jlomelildf`� bccb`qp� lc� aordp)� clo� bu^jmib)� me}kl_^o_fq^i� lk� qefp� lod^k� e^sb� _bbk�

nr^kqfcfba� %Pq^r_if� bq� ^e)� .6368� ?libkabo� ^ka�Tbf_bi)� .640&+� Pq^r_if� ^ka� `l*tlohbop�

%.636&� obmloqba� qe^q� qeb� fk`ob^pb� fk� PBO�^``lrkqba� clo�jlob� qe^k� e^ic�qeb� fk`ob^pb� fk�

`vqlmi^pjf`� slirjb� lc�ebm^ql`vqb� ^cqbo� qob^qjbkq� lc� o^qp� tfqe� me}kl_^o_fq^i� clo� cfsb�

a^vp+� ?libkabo� ^ka�Tbf_bi� abp`of_ba� qeb� PBO�jbj_o^kbp� fkar`ba� _v� me}kl_^o_fq^i�

tbob� objlsba� tfqefk� cfsb� a^vp� ^cqbo� qeb� bka� lc� qeb� qob^qjbkq� mbofla+� Eltbsbo)� kl�

^``lrkq� t^p� q^hbk� lc�qeb� il`^ifw^qflk� lc�qeb� ebm^ql`vqbp� tfqefk� qeb� il_rib� fk� qeb� qtl�

me}kl_^o_fq^i� pqrafbp+
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("(("("� OVg^Vi^dch� l^i]^c� i]Z� ad]jaZ

>k^qljf`^iiv)� ebm^ql`vqbp� ^ob�afpqof_rqba� fk�qeobb�^ob^p�lc�̂ �`i^ppf`^i� ifsbo�il_rib7�

mbofmloq^i)� jfawlk^i)� ^ka� `bkqofil_ri^o+� Crk`qflk^iiv)� ebm^ql`vqbp� ^ob� `lkpfaboba� ql�

obpfab� fk�^`fkf� `ljmlpba� lc�qeobb�jbq^_lif`� wlkbp� %Cfd+� .+2&+� Wlkb� .� %mbofmloq^i� ^ob^&�

obcib`qp� molufjfqv� ql� _illa� qe^q� `lkq^fkp� qeb� dob^qbpq� prmmiv� lc�pr_pqo^qbp� ^ka� luvdbk+�

Wlkbp� /� ^ka� 0� %jfawlk^i� ^ka� `bkqofil_ri^o� ^ob^p)� obpmb`qfsbiv&� obmobpbkq� molufjfqv� ql�

s^p`ri^o� prmmiv� tfqe� ab`ob^pfkd� molmloqflkp� lc� pr_pqo^qbp� ^ka� luvdbk� %O^mm^mloq)�

.630&+� Qeb� afccbobk`bp� fk� ^k^qljf`� afpqof_rqflk� ^ka� jbq^_lif`� crk`qflk� obpriq� fk�

s^of^qflkp� fk�`biiri^o� pqor`qrob)� ^p�tbii� ^p� bkwvjbp�tfqefk�qeb� il_rib+� Clo�fkpq^k`b)� qeb�

`bkqofil_ri^o� ebm^ql`vqbp� `lkq^fk� obi^qfsbiv� jlob� PBO� ^ka� jlob� aord*jbq^_lifwfkd�

bkwvjbp� fk� `ljm^ofplk� tfqe� qelpb� lc�qeb� mbofmloq^i� ebm^ql`vqbp� %Ilra)� .6368� C^o_bo�

^ka� Cfpebo)� .646&+� Fk� loabo� ql� obar`b� qeb� boolo� arb� ql� qeb� afccbobk`bp� fk� ebm^ql`vqb�

pqor`qrob)� ^�jlomeljbqof`� pqrav�pelria� `lk`bkqo^qb� lk�^�pmb`fcf`� ^ob^�lc�^�il_rib+� Qeb�

`bkqofil_ri^o� wlkb� fp� qeb� jlpq� ifhbiv� pfqb� lc� qeb� ibpflkp)� _b`^rpb� ^_rka^kq� aord*�

jbq^_lifwfkd� bkwvjbp� ^ob� il`^qba� fk� qeb� ebm^ql`vqbp� lc�qefp� wlkb� %C^o_bo� ^ka� Cfpebo)�

.6468� @riibk� ^ka�Orb_kbo)� .66.&+� Qeb� abqlufcf`^qflk� lc�ubkl_flqf`p� fp�jlob� ^`qfsb� fk�

qeb� `biip� lc�wlkb� 08� ^ipl� qeb� qluf`� bccb`qp� lc�^� `ljmlrka� lo� fqp� jbq^_lifqbp� ^ob� jlob�

bsfabkq� fk�wlkb� 0� %@riibk� ^ka�Orb_kbo)� .66.8� Bi^kd_^j� bq� ^i+)� .66.&+
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Qbojfk^i� Ebm^qf`�S+
%@bkqo^i�S+&

Qbojfk^i� Ebm^qf`S+�
"&+� %@bkqo^i�S+&

ESRK�

Mloq^f� Pm^`b
?o^k`ebp� lc� Mloq^f�S�

^ka� Ebm^qf`�>+

?^\jgZ� ,)0)�=^V\gVb� d[�i]Z�]ZeVi^X� VX^cjh)� M]gZZ�odcZh� VgZ�YZh^\cViZY'� ^cY^XVi^c\�
i]Z� gZaVi^kZ� edh^i^dc� d[�i]Z�XZ^ah� ^c� i]Z� VX^cjh�l^i]� gZheZXi� id� V� \gVY^Zci� ^c� dmn\Zc�
VcY� cjig^Zci� XdcXZcigVi^dc� d[�WaddY� [adl^c\� [gdb� WgVcX]Zh� d[�i]Z� ]ZeVi^X� VgiZgn�
VcY� edgiVa� kZ^c)
<de^ZY� [gdb� ?VlXZii� =P)� ;addb� VcY� ?VlXZii� >�MZmiWdd`� d[�A^hidad\n� ,-i]� ZY)�
GZl�Rdg`5� <]VebVc� VcY�AVaa)� ,44/)� e)� 11.)
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B)q )-)� LiZgZdad\^X� eg^cX^eaZh

Qeb� _^pf`� fab^� lc� pqboblildv� fp� qe^q� nr^kqfq^qfsb� fkcloj^qflk� ^_lrq� qeb�

`ljmlpfqflk�lc�qeobb*afjbkpflk^i� qfpprbp�`^k�_b�abofsba�colj�qtl*afjbkpflk^i� p^jmibp)�

pr`e� ^p� qfpprb� pb`qflkp� lo� jf`oldo^mep+� Abkpfqv� fp� qeb� crka^jbkq^i� nr^kqfq^qfsb�

abp`ofmqlo� fk� pqboblildv8� slirjb� abkpfqv� %SG� fp�abcfkba� ^p� qeb�slirjb� lc�^�`ljmlkbkq�

mbo� rkfq� slirjb� lc�qeb� `lkq^fkfkd� qfpprb8� proc^`b� abkpfqv� %P[&� bumobppbp� qeb� ^jlrkq� lc�

proc^`b� ^ob^�lc�^�`ljmlkbkq� fk�qeb�rkfq�slirjb�lc�qeb�`lkq^fkfkd� qfpprb� %Tbf_bi)� .646&+�

Fq�`^k� _b� b^pfiv� `lk`bfsba� qe^q� ^�`e^kdb� fk�slirjb� abkpfqv� lc�^�`boq^fk� lod^kbiib� j^v�

_b�arb�^p�tbii� ql�^�`e^kdb� fk�qeb�slirjb� lc�qeb�lod^kbiibp� ^p�ql�^�`e^kdb� fk�qeb�slirjb�

lc�qeb� `lkq^fkfkd� qfpprb� pfk`b� abkpfqv� fp� ^� obi^qfsb� s^irb+� Clo� bu^jmib)� fc�qfob� slirjb�

abkpfqv� lc�jfql`elkaof^� fk�ebm^ql`vqb� `vqlmi^pj� ab`ob^pbp)� qefp� `^kklq� _b� fkqbomobqba�

^p� ^� qorb� ab`ob^pb� fk�jfql`elkaof^i� slirjb)� rkibpp� fq� fp� `lkcfojba� qe^q� qeb� slirjb� lc�

ebm^ql`vqb� `vqlmi^pj� e^p� klq� fk`ob^pba+� Qebobclob)� fq� fp� kb`bpp^ov� ql� abqbojfkb� qeb�

`vqlmi^pjf`� slirjb� lc�^�ebm^ql`vqb� ql� `^i`ri^qb� qeb� qorb�slirjb� lo�proc^`b� ^ob^� lc�^k�

lod^kbiib� fk� qeb� `bii+

@vqlmi^pjf`� slirjb� fp� obi^qba� ql� `bii� slirjb� ^ka� kr`ibrp� slirjb+� @biip� ^ka�

kr`ibf� ^ob� `lkpfaboba� m^oqf`ibp� fk� pqboblildv� %Tbf_bi)� .6468� @orw*Lofsb)� .650&+� Qeb�

jb^k�m^oqf`ib� slirjb� fp�rpr^iiv� qeb�m^o^jbqbo� lc�fkqbobpq+� Lc�̂ �m^oqf`ib� mlmri^qflk)� qeb�

jb^k�slirjb� fp�abcfkba�^p�qeb�bumb`qba�s^irb�lc�o^kalj�s^of^_ib� %m^oqf`ib� slirjb&� ^ka�

bumobppba� ^p7

B%U&� :�W �Mf�U�Ug� %.&
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tebob�B%U&�fp�qeb�bumb`qba�s^irb� %jb^k&� lc�U)�U�fp�^�o^kalj�s^of^_ib� %m^oqf`ib�slifjfb&�

tfqe� mlppf_ib� s^irbp� u))+++)�m'')))�^ka�m� fp�qifb�mol_^_fifqv� qif^q�U� q^hbp�lk� b^`e�m^oqf`ri^o�

s^irb� Ug� %Jbvbo)� .64-&+� Qeb� jb^k� m^oqf`ib� slirjb� `^k� _b� bpqfj^qba� colj� bfqebo�

krjbof`�afpqof_rqflk�lo�slirjb*tbfdeqba� afpqof_rqflk�lc�m^oqf`ib�slifrkb�%Dfjabopbk� ^ka�

Gbkpbk)� .650&+� Qeb�krjbof`� afpqof_rqflk� lc�m^oqf`ib� slirjb� fp�abp`of_ba� ^p� qeb� co^`qflk�

lc�qeb� qlq^i� krj_bo� lc�m^oqf`ibp� tef`e� e^sb� ^� `boq^fk� slirjb� lo� tef`e� e^sb� slirjb�

tfqefk� ^�`boq^fk�k^oolt� o^kdb� %Cfd+� .+3&+� Fk�qefp� afpqof_rqflk)� b^`e� m^oqf`ib� fp� dfsbk� qifb�

p^jb� tbfdeq)� ^ka� qeb� jb^k� m^oqf`ib� slirjb� lc� qifb� afpqof_rqflk� fp� abklqba� kfjf_bo*�

tbfdeqba� jb^k� m^oqf`ib� slirjb)� S[+� Qeb� slirjb*tbfdeqba� afpqof_rqflk� lc� m^oqf`ib�

slirjb� obmloqp� elt� i^odb� ^� co^`qflk� lc� qeb� qlq^i� slirjb� lc� ^ii� m^oqf`ibp� _bilkdp� ql�

m^oqf`ibp� tfqe�slirjb� tfqefk� ^�`boq^fk� k^oolt�o^kdb+� B^`e� m^oqf`ib� fk� qefp� afpqof_rqflk�

fp� dfsbk� ^�tbfdeq)� sfw+)� qeb�slirjb� mbo`bkq� lc�qeb�qlq^i� slirjb� `lkqof_rqba� _v�m^oqf`ibp�

lc�qe^q�slirjb)� ^ka�qeb�jb^k�m^oqf`ib�slirjb�lc�qeb�afpqof_rqflk� fp�abklqba� qeb�slejfb*�

tbfdeqba� jb^k� m^oqf`ib� slirjb)� Sv+� Qeb� obi^qflk� _bqtbbk� Sv� ^ka� fp7

Sv� :� U� %.� (� @S[K%S&&� %/&

tebob� fp� qeb� pnr^oba� `lbccf`fbkq� lc�s^of^qflk� lc�qeb� krjbof`� afpqof_rqflk� lc

m^oqf`ib� slirjb7� @S[u@S&�:�S^oK%S&,%Su&Y� Fq�cliiltp� qe^q�Sv�;�S[)� ^ka� qeb� bnr^ifqv�

^mmifbp� tebk� ^ii� m^oqf`ibp� e^sb� qeb� p^jb� slirjb� %Drkabopbk� ^ka� Gbkpbk)� .652&
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+

?^\jgZ� ,)1)� GjbZg^X� Y^hig^Wji^dc� GU#k$� d[�eVgi^XaZ� kdajbZ� VcY� kdajbZ(lZ^\]iZY�
Y^hig^Wji^dc� On#k$� d[� eVgi^XaZ� kdajbZ'� h]dl^c\� i]Z� [gVXi^dc� d[� i]Z� idiVa� eVgi^XaZ�
kdajbZ� i]Vi� WZadc\h� id� eVgi^XaZh� d[� V� XZgiV^c� kdajbZ)� <dggZhedcY^c\� bZVc�
kdajbZh� VcY�On� VgZ� ^cY^XViZY)
FdY^[^ZY� [gdb� @jcYZghZc� AC@� VcY� CZchZc� >;)� LiZgZdad\^XVa� Zhi^bVi^dc� d[� i]Z�
kdajbZ(lZ^\]iZY� bZVc�kdajbZ�d[�VgW^igVgn�eVgi^XaZh� dWhZgkZY� dc�gVcYdb�hZXi^dch)�
C�F^Xgdh� ,430)� e)� ,-3)

?^\jgZ� ,)2)� IVgi^XaZh� ]^i�Wn� V�hZXi^dc� eaVcZ�l^i]� V�hZi� d[�iZhi(ed^cih� VcY� VhhdX^ViZY�
Y^gZXi^dch)� Hcan�eVgi^XaZh� ]^i�Wn�iZhi(ed^cih� VgZ�hVbeaZY)� ,J� YZcdiZh� i]Z�aZc\i]� d[�
Vc� ^ciZgXZei� ^c� i]Z� VhhdX^ViZY� Y^gZXi^dc� i]gdj\]� i]Z� hVbeaZY� eVgi^XaZ)
FdY^[^ZY� [gdb� @jcYZghZc� AC@� VcY� CZchZc� >;)� LiZgZdad\^XVa� Zhi^bVi^dc� d[� i]Z�
kdajbZ(lZ^\]iZY� bZVc�kdajbZ�d[�VgW^igVgn�eVgi^XaZh� dWhZgkZY� dc�gVcYdb�hZXi^dch)�
C�F^Xgdh� ,430)� e)� ,-4)
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Qeb� `i^ppf`^i� jbqela� ql� bpqfj^qb� %Tf`hpbii)� .6/2&� obnrfobp� ^k� ^pprjmqflk�

^_lrq� qeb� m^oqf`ib� pe^mb)� tef`e� jlpq� lcqbk� dfsbp� _f^pba� bpqfj^qbp� _b`^rpb� qeb�

^pprjmqflk� fp� pbialj� ob^ifwba+� Eltbsbo)� _v� qfob� fkqolar`qflk� lc�^� qirbb*afjbkpflk^i�

mol_b)� qeb�Afpb`qlo� %Pqbofl)� .651&)� afob`q� bpqfj^qlop� lc�krj_bo*tbfdeqba� jb^k�m^f$qf`ib�

slirjb� e^sb� _b`ljb� ^s^fi^_ib� tfqelrq� ^pprjmqflkp� `lk`bokfkd� m^oqf`ib� pe^mb+� ?rq� fk�

loabo� ql� rpb� qeb� Afpb`qlo� fq� fp� kb`bpp^ov� ql� jb^prob� mob`fpbiv� qeb� ^`qr^i� afpq^k`b�

_bqtbbk� qtl� m^o^iibi� pb`qflk� mi^kbp� ^ka� ^ifdk� qebj+� Qefp� qb`ekfnrb� fp� o^qiobo� afccf`riq�

ql� cliilt� fk�mo^`qf`b+

Fk�qbojp�lc�bccf`fbk`v� ^ka�mo^`qf`^i� ifjfq^qflkp)� qeb�bpqfj^qba�Sv�fp�dbkbo^iiv� jlob�

^mmolmof^qb� %Dfjabopbk� ^ka� Gbkpbk)� .652&+� Qeb� ^mmol^`e� fkslisbp� jb^profkd� mlfkq*�

p^jmiba� fkqbo`bmq� ibkdqep� lk�o^kalj)� pfkdib)� qtl*afjbkpflk^i� qfpprb� pb`qflkp+� ?v� qefp�

jbqela)� qeb� mol_^_fifqv� qe^q� ^� m^oqf`ib� tfii� _b� jb^proba� fp� fqp� slirjb� abkpfqv� fk� qeb�

qfpprb+� Qeb� p^jmifkd� ^ka�jb^profkd� molql`li� fp� peltk� fk�Cfd+� .+4+� Qeb� qbpq� pvpqbj� fp�

^� pbq� lc�qbpq*mlfkqp� ^ka� ^ppl`f^qba� afob`qflkp� fkaf`^qba� _v� ifkbp+� Lkiv� m^oqf`ibp� efq� _v�

qbpq*mlfkqp� ^ob�p^jmiba�^ka�qeb�ibkdqe�lc�̂ k�fkqbo`bmq� fk�qeb�^ppl`f^qba� afob`qflk� qifolrde�

qeb� m^oqf`ib� fp� abklqba� .N+� Fc�^ii�m^oqf`ibp� ^ob� `lksbu)� qebob� fp� ^it^vp� lkb� ^ka� lkiv� lkb�

pr`e� fkqbo`bmq� ^ka� qeb� slirjb*tbfdeqba� jb^k� m^oqf`ib� slirjb� fp� `^i`ri^qba� _v� qeb�

cliiltfkd� clojri^7

O k 8 � #.$

tebob� Fd[� fp� qeb� ^sbo^db� lc�qeb� qefoa� mltbo� lc�qeb� mlfkq*p^jmiba� fkqbo`bmq� ibkdqep+

0-



Fq�pelria�_b�hbmq� fk�jfka�qe^q�Sv� fp�^�_f^pba� bpqfj^qlo� lc� pfk`b�Sv� fp� i^odbo� qe^k�

tebk� qeb� m^oqf`ibp� s^ov� fk�slirjb+� Eltbsbo)� qeb� afccbobk`b� j^v�klq�kb`bpp^ofiv� _b�lc�

jr`e� fjmloq^k`b� fk�j^kv� ^mmif`^qflkp+� Clo� fkpq^k`b)� fc�fk�qeb� krjbof`� afpqof_rqflk� lc�

m^oqf`ib� pfwb� qeb� `lbccf`fbkq� lc� s^of^qflk� @S[@S&� fp� 9� -+00)� qeb� obi^qfsb� afccbobk`b�

HKWZKKR� On� GRJ�OU'� #On� é�OUnOU'� fp� ibpp� qe^k� lo�bnr^i� ql� .-"+

0.



,),-)� KVi^dcVaZ� VcY� dW_ZXi^kZh

?^pba� lk� fkcloj^qflk� ^s^fi^_ib� fk�qeb� ifqbo^qrob)� jlomelildf`� ^iqbo^qflkp� l``ro� fk�

qeb� ifsbo�lc�o^qp�^cqbo�bumlprob� ql�M@?p+� Eltbsbo)� mobsflrp� obpriqp�tbob� l_q^fkba� colj�

nr^ifq^qfsb� pqrafbp+� Qeb�mobpbkq� molgb`q� t^p� qebobclob� `lkar`qba� ql� ^ppbpp� nr^kqfq^qfsb�

jlomelildf`� `e^kdbp� fk� qeb� ifsbo� lc� o^qp� bumlpba� ql� M@?� .20+� Pmb`fcf`� l_gb`qfsbp�

fk`iraba7

.+� Ql� nr^kqfcv� qeb� jlomelildf`� ^iqbo^qflkp� fk� qeb� ifsbo� lc�o^qp� ^cqbo� pr_`irlkf`�

bumlprob� ql� M@?� `lkdbkbo� .20+

/+� Ql� abqbojfkb� qeb� íkl� l_pbos^_ib� ^asbopb� bccb`q� ibsbií� %KL>BI&� clo� qeb� `lkdbkbo+

0+� Ql� fksbpqfd^qb� dbkabo� afccbobk`bp)� fc�̂ kv)� fk�qeb� `lkdbkbo*bumlpba� ifsbop� lc�qeb� o^qp+

Pr`e� bumbofjbkqp� tlria� _rfia� ^� _ofadb� _bqtbbk� qeb� `i^ppf`^i� nr^ifq^qfsb� ^ka�

nr^kqfq^qfsb�jlomelildv� pqrafbp)� ^ka�_ofkd� fkql�cl`rp�^k^ivpbp� lc�qeb�ubkl_flqf`� bccb`qp�

qe^q� ^ob� kbbaba� clo� ab`fpflk� j^hfkd� `lk`bokfkd� bksfolkjbkq^i� mol_ibjp+
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<]VeiZg� -)� FViZg^Vah� VcY� FZi]dYh

-),)� I<;�  ,01� #-'.'."'/'/"'0|]ZmVX]adgdW^e]Zcna$

Qeb� ^kfj^i� bumlprob� t^p� mboclojba� ^q� qeb� Eb^iqe� @^k^a^� i^_lo^qlofbp� fk� Lqq^t^�

fk� .660+

-),),)� <dbedjcY

Qeb� `lkdbkbo)� M@?� .23)� t^p� pvkqebpfwba� _v� Ao+� >+� ?bodj^k)� Abm^oqjbkq� lc�

Bksfolkjbkq^i� @ebjfpqov)� Rkfsbopfqv� lc� Pql`helij)� Pql`helij)� Ptbabk� ^ka� e^a� ^�

pq^qba� mrQíqv� lc� ;� 66")� tef`e� t^p� `lkcfojba� _v� d^p� `eolj^qldo^mef`,j^pp�

pmb`qoljbqof`� %D@,JP&� ^k^ivpbp+

-),)-)� :c^bVah� VcY� igZVibZci

Tb^kifkd� Pmo^drb*A^tibv� o^qp� %1-*2-� d�_t&�tbob�mro`e^pba� colj�@e^oibp� Ofsbo�

I^_lo^qlofbp� %Pq+� @lkpq^kqb)� Nrb_b`&)� ^ka� tbob� o^kaljiv� afpqof_rqba� fkql� cfsb� dolrmp�

lc�j^ib� ^ka� cfsb� dolrmp� lc� cbj^ib)� b^`e� `ljmofpfkd� .-� ^kfj^ip+� O^kaljfw^qflk� lc�

^kfj^ip� t^p� alkb� _v� rpfkd� ^� `ljmrqbo� moldo^j� tofqqbk� fk*elrpb+� Qefp� moldo^j�

o^kaljiv� pbib`qp� ^ka�dolrmp� ^kfj^ip� pl� qe^q�b^`e� dolrm� lc�̂ kfj^ip� lc�qeb� p^jb� dbkabo�

e^p� qeb� p^jb�jb^k�_lav�tbfdeq� ^q�qeb�pq^oq�lc�qeb�pqrav)� ^ka�qeb�^kfj^ip�tfqe� qll�efde�

^ka� qll� ilt� _lav� tbfdeqp� ^ob� obgb`qba� colj� qeb� pqrav+� Qeb� ^kfj^ip� tbob� elrpba�

fkafsfar^iiv� fk� pq^fkibpp� pqbbi� jbpe� `^dbp� ^q� >kfj^i� Obplro`bp� Afsfpflk� lc� Eb^iqe�

Molqb`qflk� ?o^k`e� fk�Lqq^t^)� ^ka�tbob� dfsbk�Olabkq� @elt�%O^ipqlk� Mrofk^�@ljm^kv)
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Pq+� Ilrfp)� JL&� ^ka� t^qbo)� GJ� POHOWXQ&� Elrpfkd� t^p� j^fkq^fkba� ^q� ^� qbjmbo^qrob� lc�

/.�ã0� c4� %obi^qfsb� erjfafqv� 2-ã/-"&)� tfqe�^iqbok^qb� ./*elro� ifdeq,a^oh� `v`ibp+� >cqbo�^k�

^``ifj^qfw^qflk� mbofla� lc�qtl�tbbhp)� bfdeq�dolrmp� %1�dolrmp� lc�cbj^ib� ^ka�1�dolrmp�lc�

j^ib&� tbob� b^`e� ^ajfkfpqboba� M@?� .23� qe^q�t^p� fk`lomlo^qba� fk� qeb� afbq� ^q� ibsbip� lc�

-+-.)� -+.)� .+-� ^ka� .-+-� mmj� `lk`bkqo^qflk� clo� .0�tbbhp)� qeb� pq^ka^oa� mbofla� abcfkba�_v�

Lod^kfw^qflk� clo� B`lkljf`� @l*lmbo^qflk� ^ka� Absbilmjbkq� %LB@A&� clo� pr_`ir$lkf`�

qluf`fqv� pqrafbp+� @lj� lfi� %J^wli^&� fk� 1"� t,t� lc�qeb� afbq� t^p� rpba� ql� afpplisb� qeb�

`lkdbkbo� ql� c^`fifq^qb� jfufkd�tfqe�@elt+� >kfj^ip� fk�qtl�rkqob^qba� `lkqoli� dolrmp� %�.-�

cbj^ibp� ^ka� .-� j^ibp&� ob`bfsba� qeb� afbq� `lkq^fkfkd� ^k� bnrfs^ibkq� ^jlrkq� lc�`lok� lfi�

lkiv+� >q�qeb�qbojfk^qflk�lc�qeb�pqrav)�qeb�^kfj^ip�tbob�^k^bpqebqfwba� tfqe�Bnrbqebpfk�à�

%>mmbkafu� >&� ^q� ^� alpb� lc�0+2� ji,hd� _t)� ^ka� tbob� bup^kdrfk^qba� sf^� qeb� ^_aljfk^i�

^loq^+� Obdri^qflkp� lc�qeb�@^k^af^k� @lrk`fi� lc�>kfj^i� @^ob� @ljjfqqbb� tbob� cliiltba�

fk� `lkar`qfkd� qeb� bumbofjbkqp� abp`of_ba� ebob+

-),).)� LeZX^bZc� XdaaZXi^dc� VcY� egdXZhh^c\

Ifsbo�p^jmibp�tbob�e^osbpqba� o^kaljiv� colj�cfsb�pbib`qba� ^kfj^ip�lc�b^`e�dolrm+�

Qeb� ibcq� il_b�lc�qeb� ifsbo�t^p� objlsba� ^ka�mi^`ba� lk�^�`rqqfkd� _l^oa� ^ka� cillaba�tfqe�

/"� dirq^o^iabevab� %-+.� J)� 103� jLpJ)� melpme^qb*_rccboba)� mE� 4+0&� ^q� ollj�

qbjmbo^qrob� %//� É@&+� >� qfpprb� pqofm� t^p� `rq� colj� qeb� `bkqo^i� obdflk� lc�qeb� il_b� ^ka�

af`ba� fkql� .*/�jj[� mfb`bp+� Qbk�mfb`bp� tbob� o^kaljiv� pbib`qba� colj� b^`e� p^jmib� ^ka�

mi^`ba� fk�sf^ip� `lkq^fkfkd� qeb�dirq^o^iabevab� plirqflk� clo�qeobb�jfkrqbp� ^cqbo�tef*�k� qeb�

plirqflk�t^p� afp`^oaba+� Qeb� p^jmibp� tbob� qebk�hbmq� fk� cobpe� cfu^qfsb� clo�qtl� elrop� ^q
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ollj� qbjmbo^qrob+� >cqbo� t^pefkd� qeobb� qfjbp� fk� qeb� ^_lsb� _rccbo� ^q� //�  @)� qfpprb�

p^jmibp� tbob� mlpq*cfuba� clo� qtl� elrop� fk� ."� lpjfrj� qbqolufab� mobm^oba� fk� qeb� p^jb�

_rccbo�^q�1�É@+� P^jmibp�tbob� qebk�t^peba� fk�qeb�_rccbo� lk`b�^ka� pqloba� fk� cobpe�_rccbo�

^q� 1� è@� clo� lkb� tbbh� %_rccbo� t^p� `e^kdba� bsbov� qtl� a^vp&+� >ii� p^jmibp� tbob�

qo^kpmloqba� ql�>�S@)� ^ka�tbob�croqebo�mol`bppba� fk�qfob�Bib`qolk�Jf`olp`lmv� %BJ&�prfqb+�

P^jmibp� tbob� abevao^qba� fk�2-)� 42)�62)�^ka� .--"� bqe^kli)� `ib^oba� fk�molmvibkb� lufab)�

fkcfiqo^qba�tfqe�Bmlk�5./,>o^iafqb� 2-/�obpfk�%J^ofs^`�Iqa+)�E^ifc^u)�KP&� fk�2-72-)�/2742�

^ka�-7.--�molmvibkb7obpfk� o^qflp)� obpmb`qfsbiv+� Cliiltfkd� lsbokfdeq� obpfk� fkcfiqo^qflk� fk�

^� abpf``^qlo� rkabo� s^`rrj)� fkafsfar^i� qfpprb� mfb`bp� tbob� bj_baaba� fk� cobpe� obpfk+�

Mlivjbofw^qflk� lc� qeb� obpfk� fkql� _il`hp� t^p� `^oofba� lrq� fk� ^� 3-� É@� lsbk� clo�

^mmolufj^qbiv� bfdeq� elrop+� Cfsb� _il`hp� tbob� molar`ba� mbo�^kfj^i+

-),)/)� LZXi^dc� egZeVgVi^dc

Qef`h� pb`qflkp)� -+52� mj)�tbob� `rq� lk�^�Obf`eboq*Grkd� Riqo^`rq� B�riqo^jf`olqljb�

%@^j_ofadb� Fkpqorjbkqp� @ljm^kv)� @^j_ofadb)� J>&� rpfkd� di^pp� hkfsbp)� jlrkqba� lk�

di^pp� pifabp� ^ka� pq^fkba�tfqe� ."� qlirfafkb� _irb�j^ab� fk� ^� ."� plafrj� _lo^qb� plirqflk+�

>cqbo� sfbtfkd� ^ii� pb`qflkp� rpfkd� ^� `ljmlrka� jf`olp`lmb)� ^� _il`h� qe^q� `lkq^fkba� ^�

qbojfk^i� ebm^qf`� sbkrib� t^p� `elpbk� colj�b^`e� ^kfj^i� clo�qefk� pb`qflkp+� Mbof^`fk^o� lo�

`bkqofil_ri^o� ^ob^p� tbob� qofjjba� pl� qe^q� qebv� fk`iraba� ^ii� lo� m^oq� lc�^� sbkrib+� Qiofk�

pb`qflkp�tbob�`rq�^q�^mmolufj^qbiv� 4-*6-�kj�%pfisbo*do^v� fkqbocbobk`b� `lilro&�tfqe�di^pp�

hkfsbp� ^ka� `liib`qba� lk�/--�jbpe)� rk`l^qba)� `lmmbo� dofap+� Qeb� pb`qflkp� tbob� alr_ib�

`lkqo^pqba� tfqe� ro^kvi� ^`bq^qb� ^ka� ib^a� pq^fk� %P^ql)� .635&)� qebk� tbob� bu^jfkba� ^ka
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melqldo^meba� rpfkd� ^� Efq^`ef� E*4---� bib`qolk� jf`olp`lmb� %Kfppbi� P^kdvl)� Obua^ib)�

LK&� lmbo^qba� ^q� 42� hS+

-),)0)� IgZa^b^cVgn� dWhZgkVi^dch

Bu^jfk^qflk� lc� qeb� qfpprb� rpfkd� qeb� bib`qolk� jf`olp`lmb� obsb^iba� ilpp� lc�

jbj_o^kb� pqor`qrobp�j^hfkd� fq�afccf`riq�ql�abcfkb�lod^kbiib� lrqifkbp+� Qeb�jlomeljbqfv�

pqrav� `lria� klq� _b� alkb� tfqe� qebpb� p^jmibp+� Qeb� molgb`q)� eltbsbo)� `lkqfkrba� rpfkd�

hkltk)� molmboiv*cfuba� p^jmibp� lc�^klqifbo� `lkdbkbo� pqrav+

-)-)� ?^mVi^dc� ZmeZg^bZci

>k�bumbofjbkq�t^p� mboclojba� ql� `ljm^ob� qeb� cfu^qflk�nr^ifqv� lc�qfpprbp� mol`bppba�

^``loafkd� ql�qeb�`lksbkqflk^i� molql`li� rpba�fk�qeb�BJ�prfqb� %pbb�>mmbkafu�?&�tfqe�qe^q�

lc�qeb� molql`li� rpba� fk� cfufkd� qeb� ifsbo� colj�M@?� .23� bumbofjbkq+

-)-),)� :c^bVah

Clro� cbj^ib� Pmo^drb*A^tibv� o^qp� %/2-*0--� d�_t&)�mro`e^pba� colj�@e^oibp� Ofsbo�

I^_lo^qlofbp� %Pq+� @lkpq^kqb)� Nrb_b`&� tbob�mi^`ba� fk�qtl� dolrmp� lc�qtl� o^qp�b^`e+� O^qp�

tbob� ^k^bpqebqfwba� tfqe�Bnrbqebpfkà�^q�^�alpb� lc�0+2�ji,hd�_t)�^ka�bup^kdrfk^qba� sf^�

qeb� ^_aljfk^i� ^loq^+� Ifsbo� p^jmibp� colj� b^`e� dolrm�tbob� mol`bppba� cliiltfkd� bfqebo�

`lksbkqflk^i� molql`li� lo� qeb� molql`li� lc�`lkdbkbo� .23� bumbofjbkq+
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/+/+/+� M@?� .23� bumbofjbkq� molql`li�

Pbb� /+.+0+

/+/+0+� @lksbkqflk^i� molql`li

Jlpq� lc�qeb� pqbmp� tbob� qeb� p^jb� ^p� qeb� molql`li� lc�M@?� .23� bumbofjbkq� bu`bmq�

qe^q� qeb� qfpprb� p^jmibp� tbob� klq� ibcq� fk� qeb� _rccbo� clo� lkb�tbbh� %>mmbkafu� ?&+� >cqbo�

_bfkd� cfuba�fk�/"�dirq^o^iabevab� ^ka�mlpq*cfuba� fk�."�lpjfrj�qbqolufab)� ifsbo�p^jmibp�

tbob�t^peba� fk�_rccbo�clo�2�jfkrqbp)� cliiltba� fjjbaf^qbiv� _v�abevao^qflk)� fkcfiqo^qflk�

^ka� bj_baafkd� ^p� abp`of_ba� fk� pb`qflk� /+.+0+

/+/+1+� Pb`qflk� mobm^o^qflk�

Pbb� /+.+1+

/+/+2+� @ljm^ofplk� lc�cfu^qflk� nr^ifqv

Qefk� pb`qflkp� mobm^oba� colj� qeb� qfpprb� l_q^fkba� colj� qeb� `lksbkqflk^iiv� cfuba�

pmb`fjbkp� ^mmb^oba� kloj^i� _v� bib`qolk�jf`olp`lmv+� Eltbsbo)� qeb� pb`qflkp� l_q^fkba�

colj� qfob� _rccbo*ebia� pmb`fjbkp� tbob� mlloiv*cfuba)� ^ka� ^mmb^oba� pfjfi^o� ql� pb`qflkp�

colj� `lkdbkbo� .23� bumlpba� qfpprbp+
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-. )� I<;�  ,0.� #-'-L/'/"0'L"(AZmVX]adgdW^e]Zcna$

Qeb� ^kfj^i� bumlprob� t^p� mboclojba� ^q� qifb� Eb^iqe� @^k^a^� i^_lo^qlofbp� fk� .66.+

-).),)� <dbedjcY

M@?� .20� t^p� pvkqebpfwba� ^``loafkd� ql� ^�jbqela� mobsflrpiv� abp`of_ba� %@^ald^k)�

.63/&� ^ka� e^a� ^�mrofqv� lc�;� 66")� ^p� abqbojfk^qba� _v� D@,FsFP+

-).)-)� :c^bVah� VcY� igZVibZci

Pbb� /+.+/+� clo�qeb�abq^fip+� @lk`bkqo^qflkp� lc�M@?� .20� fk� qeb� afbq�tbob� -+-2)� -+2)�

2+-)� ^ka� 2-+-� mmj+

-).).)� M^hhjZ� XdaaZXi^dc� VcY� egdXZhh^c\

Ifsbo�p^jmibp�tbob�q^hbk�o^kaljiv� colj�qeobb�^kfj^ip� lc�b^`e�dolrm+� Qbk�qfpprb�

p^jmibp� lc�̂ mmolufj^qbiv� /*1�jj[�tbob�`rq�colj�qeb�`bkqo^i� obdflk�lc�qeb� ibcq�il_b�^ka�

fjjbopba� fjjbaf^qbiv� fkql� ^�i^odb�slirjb� lc�/"�dirq^o^iabevab+� >cqbo� qeobb�jfkrqbp�

lc�fjjbopflk� qeb� p^jmibp� tbob� objlsba� colj� qeb� cfu^qfsb)� qofjjba� ql� .*/� jj[� ^ka�

fjjbopba� fk�cobpe�cfu^qfsb)� ^ka� pbkq� ql�>�S@� clo� croqebo�mol`bppfkd+� Qfpprbp� obj^fkba�

fk� qeb� cfu^qfsb� clo�^mmolf[aj^qbiv� /-� elrop� ^ka�tbob� croqebo� mol`bppba+� Qeb� abq^fip� lc�

mlpq*cfu^qflk)� abevao^qflk)� ab^ifkd)� fkcfiqo^qflk�^ka�bj_baafkd�tbob�pfjfi^o�ql�qelpb�clo�

qeb� `lksbkqflk^i� molql`li� rpba� fk� qeb� BJ� prfqb� %>mmbkafu� ?&)� >_lrq� .-*./� _il`hp�

tbob� molar`ba� mbo� ^kfj^i+
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-).)/)� LZXi^dc� egZeVgVi^dc

Abq^fip� clo�mobm^ofkd� qef`h� ^ka� qefk� pb`qflkp� ^ob� fk`iraba� fk�/+.+1+� Qeobb� _il`hp)�

colj�b^`e�^kfj^i)� tef`e� `lkq^fkba� qeb�qbojfk^i� ebm^qf`� sbkribp� fk�qef`h�pb`qflkp� tbob�

`elpbk� clo� bib`qolk� jf`olp`lmv+

-).)0)� Fdge]dbZign

Qifobb� qob^qjbkqp� %-+2)� 2+-)�^ka� 2-+-� mmj&� ^ka�qeb� `lkqoli� dolrmp� lc�_lqe�dbkabop�

tbob� pr_gb`qba� ql� ^�jlomeljbqof`� pqrav+

-).)0),)� E^\]i� b^XgdhXden

Qeb� qef`h� pb`qflkp� qe^q�tbob� l_q^fkba� _v� ^�mol`barob� abp`of_ba� fk� /+.+1+� tbob�

rpba� ql� nr^kqfcv� qeb� ^sbo^db� ebm^ql`vqb� ^ka� kr`ibrp� pfwb� rpfkd� ^�  ?flnr^kq �

`ljmrqbofwba� nr^kqfcf`^qflk� pvpqbj� %?N� pvpqbj&� %O�#�J� ?fljbqof`p)� K^pesfiib)� QK&+�

Qeb�jbqela� molmlpba� _v�Dfjabopbk� ^ka�Gbkpbk� %.650).652&)� abp`of_ba� fk� .+..+/+)� t^p�

rpba� ql� mbocloj� qefp� q^ph+

/+0+2+.+.+� ?N� pvpqbj

Qeb�?N�pvpqbj� fk`iraba�_lqe�e^oa*�^ka�plcqt^ob� %Cfd+�/+.&+� Qeb�?N� plcqt^ob�

t^p� prmmibjbkqba� tfqe�e^oas,^ob� qe^q� fk`iraba� ^�qbibsfpflk� `^jbo^� %GB0-./,>)� G^sbifk�

Bib`qolkf`p&)� tef`e� ob`bfsba� fkcloj^qflk� colj�^� ifdeq�jf`olp`lmb� %@^oi� Wbfpp)� @^k^a^�

Iqa+)�Alk�Jfiip)� LK&� ^ka�molgb`qba� fqp� fj^db�lkql� ^�`ljmrqbo�jlkfqlo� p`obbk� %Wbkfqe*�

Jlabi� !WSJ� *.02)� FI&+� Qeb� fkcloj^qflk� colj� ^� afdfqfwfkd� m^a� %Efm^a� Afdfqfwbo� *

06



Jlabi� !A qii)� Elrpqlk� Fkpqorjbkqp)� >rpqfk)� QU&� t^p� prmbofjmlpba� lkql� qeb� jlkfqlo+�

?v� rpfkd� ^�jlrpb� ^ka� afdfqfwfkd� m^a)� fj^dbp� lc�qeb� qfpprb� pb`qflk� tbob� jb^proba+

/+0+2+.+/+� P^jmifkd� ^ka� jb^profkd

Qifobb� pb`qflkp� tef`e� `lkq^fkba� qbojfk^i� ebm^qf`� sbkrib� colj� qeobb� afccbobkq�

_il`hp� mbo� ^kfj^i� tbob� rpba� clo� qefp� pqrav+� Qeb� o^kdb� lc�qifb� `bkqofil_ri^o� wlkb� t^p�

abcfkba� ^p� rm� ql� pfu� `bii� af^jbqbop� colj� qeb� sbkrib� %Ilra)� .635&+� >�j^dkfcf`^qflk� lc�

1--� af^jbqbop� %1-� U� .-&� ^q� qeb� ifdeq� jf`olp`lmb� ibsbi� t^p� `elpbk)� _rq� qeb� ^`qr^i�

j^dkfcf`^qflk� %/)260u&� lc�qeb� fj^db�lk�qeb�jlkfqlo� p`obbk�t^p� l_q^fkba� _v�`^if_o^qflk)�

rpfkd� ^�pq^db�jf`oljbqbo+� >_lrq� 1*2�jf`olp`lmf`� cfbiap� colj� qeb� wlkb�tbob� bs^ir^qba�

clo�b^`e� pb`qflk+� >� alr_ib� pnr^ob� i^qqf`b� lc�ibkdqe� a� t^p� prmbofjmlpba� lk� qeb� fj^db�

p`obbk� %Cfd+� /+/&+� Ql� o^kaljfwb� mlpfqflk� lc�qeb� i^qqf`b)� qeb� rmmbo� ibcq�`l^opb� mlfkq�t^p�

mi^`ba�tfqefk� ^�pnr^ob� lc�pfab� ibkdqe� a� %fqpbic�prmbofjmlpba� ^q� qeb� rmmbo� ibcq� `lokbo� lc�

qeb� fj^db� cfbia&� _v�jb^kp� lc�qtl� o^kalj� krj_bop� %J^qefbr� bq�^i+)� .65.&+� Qeb� kr`ibf�

efq�_v� qeb�mlfkqp� ^ka� qeb� ebm^ql`vqbp� efq�lkiv�_v� qeb� `l^opb� mlfkqp�tbob� p^jmiba+� Qeb�

fkqbo`bmq� ibkdqe� lc�qeb� elofwlkq^i� ifkb� qeolrde� b^`e� p^jmiba� ebm^ql`vqb� lo�kr`ibrp� t^p�

jb^proba� fkafsfar^iiv+

/+0+2+/+� Bib`qolk� jf`olp`lmv

Bib`qolk�jf`oldo^mep� lc�qeb� qefk� pb`qflkp� tbob� mobm^oba� ^q�qtl�j^dkfcf`^qflkp7�

2)1--u� ^ka� ii)2--u+� Pfu�jf`oldo^mep� colj� b^`e� pb`qflk� tbob� ob`loaba� ^q� b^`e
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?^\jgZ�-)-)�LVbea^c\� hXgZZc5� i]Z�jeeZg�aZ[i�XdVghZ� ed^ci�#Vggdl�]ZVY$� d[�V�YdjWaZ�
hfjVgZ� aVii^XZ� d[�aZc\i]� Y� #Y^hiVcXZ� WZilZZc� ild� XdVghZ� ed^cih$� ^h� VggVc\ZY� ^c� V�
gZ\jaVg� hfjVgZ� aVii^XZ� d[�h^YZ� aZc\i]� Y� #^ihZa[�hjeZg^bedhZ� Vi� i]Z�jeeZg� aZ[i�XdgcZg�
d[�i]Z�^bV\Z� [^ZaY$� Wn�bZVch� d[�ild� ^cYZeZcYZci� gVcYdb� cjbWZgh� #.� VcY�/� ^c� i]Z�
[^\jgZ$)� M]Z� cjXaZ^� ]^i� Wn� i]Z� ed^cih� VcY� i]Z� ]ZeVidXniZh� ]^i� dcan� Wn� i]Z� XdVghZ�
ed^cih�lZgZ� hVbeaZY)� BX� VcY� Be'�YZcdiZ� i]Z� ^ciZgXZei� aZc\i]� d[�i]Z� ]dg^odciVa� a^cZ�
i]gdj\]� i]Z� hVbeaZY� ]ZeVidXniZ� VcY� cjXaZjh'� gZheZXi^kZan)

1/



j^dkfcf`^qflk+� Pfk`b�qeobb�_il`hp�^ka)�pr_pbnrbkqiv)� qeobb�pb`qflkp�tbob�mobm^oba� colj�

b^`e� ^kfj^i)� ^�qlq^i� lc�.5� mf`qrobp� mbo�^kfj^i)� ^ka� 21�mf`qrobp� mbo�dolrm� ^q�b^`e� lc�qeb�

qtl� p^jmifkd� j^dkfcf`^qflk� tbob� l_q^fkba+

-).)0)-)B)� LVbea^c\� VcY� bZVhjg^c\

Qeb�mofk`fmib� clo� ob`loafkd� qeb� jf`oldo^mep� t^p� pfjfi^o� ql� qeb� lkb� molmlpba�

_v� Ilra� %.635&+� Pfu� jf`oldo^mep� ^q�b^`e�j^dkfcf`^qflk� tbob� q^hbk� colj� @*.� ql� @*3�

`biip8� @*.� `biip�tbob� qiflpb� il`^qba� kbuq�ql�qeb�sbkrib)� @*/� tbob� lkb� `bii� objlsba)�

^ka� pl� cloqe+� B^`e� jf`olp`lmf`� cfbia� clo� ob`loafkd� t^p� o^kaljfwba� tfqefk� qeb� `bii�

^``loafkd� ql� qeb� cliiltfkd� mol`barob7� .+� o^kalj�U�s^irb� lc�`lloafk^qb� tfqefk� qeb� `bii�

/+� o^kalj� V� s^irb� lc�`lloafk^qb� tfqefk� qeb� `bii� 0+� `bkqob� lc�qeb� ob`loafkd� cfbia� t^p�

j^ab� ql� `lfk`fab� tfqe� qeb� mlfkq� %U)V&� 1+� ^�jf`oldo^me� t^p� q^hbk� fc�jlob� qe^k� 3-"�

lc� qeb� ob`loafkd� cfbia� cfiiba� tfqe� qeb� fj^db� lc�qeb� pbib`qba� `bii)� lqebotfpb� qeb� mlfkq�

%U)V&� t^p� obpbq+

Jb^probjbkqp� tbob�`^oofba�lrq�lk�5u.-�fk`e�bki^odba�mofkqp�tef`e�vfbia�^�/+2*�

clia�pb`lka^ov�j^dkfcf`^qflk+� Qerp�qeb�cfk^i�j^dkfcf`^qflkp� tbob� .0)2--u�^ka�/5)42-u+

Fk� qeb� iltbo� j^dkfcf`^qflk)� bpqfj^qbp� tbob� j^ab� clo� qeb� slirjb� abkpfqv� %Sv&�

lc� jfql`elkaof^)� ^_kloj^i� jfql`elkaof^� qvmb� F� ^ka� FF)� PBO)� OBO)� ifmfa� aolmibqp)�

mbolufpljb)� ^ka� ivplplj^i� bibjbkqp� fk� ebm^ql`vqb� `vqlmi^pj+� Qebpb� pqor`qrob� tbob�

fabkqfcfba�lk�qeb�_^pfp�lc�qeb�`ofqbof^�abcfkba� fk�qeb�pr``bbafkd� pb`qflk+� >�pfjmib�pnr^ob
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i^qqf`b� tef`e� `lkq^fkba� 003� mlfkqp� lk� ^� cfbia� lc�003� `j[� t^p� prmbofjmlpba� lk� b^`e�

jf`oldo^me� %Cfd+� /+0&+� Mlfkqp� efqqfkd� lk�molcfibp� lc�afccbobkq� lod^kbiibp� ^ka� qeb� mlfkqp�

bk`ilpfkd� fk� `vqlmi^pj� tbob� `lrkqba)� obpmb`qfsbiv+

Qeb� efdebo� j^dkfcf`^qflk� t^p� rpba� ql� bpqfj^qb� qeb� proc^`b� ^f$b^� lc� PBO� mbo�

slirjb� lc� `vqlmi^pj� lo� proc^`b� abkpfqv� %PG+� Qeb� jriqfmromlpb� qbpq� pvpqbj� tef`e�

`lkq^fkba� .5� ifkbp� lc�ibkdqe� 0� `j� t^p� prmbofjmlpba� lk� b^`e� jf`oldo^me� %Cfd+� /+1&+�

Qeb� krj_bo� lc�fkqbopb`qflkp� _bqtbbk� qeb� qbpq� ifkbp� ^ka� qeb� PBO�molcfibp� t^p� `lfjqba�

^ka� qeb� mlfkqp� %bka� mlfkqp� lc�qeb� ifkbp&� fk`iraba� fk� qeb� `vqlmi^pj� tbob� ob`loaba+

-).)L)-)-)� Fdge]dad\^XVa� Xg^iZg^V� jhZY� id� ^YZci^[n� ]ZeVidXniZ� XdbeVgibZcih

Jfql`elkaof^7� olrka� lo�l_ilkd� molcfibp� qe^q� ^ob� _lqjaba� _v� qtl�jbj_o^kbp�

tfqe� `ofpq^b� qe^q� mroprb� dbkbo^iiv� ^� qo^kpsbopb� `lropb� ql� qeb� ilkdfqrafk^i� ^ufp� lc� qeb�

lod^kbiib� %De^af^iiv)� .655&+

>_kloj^i�jfql`elkaof^� qvmb�F7�ilkdfqrafk^iiv� lofbkq^qba�`ofpq^b� qe^q�ifb�m^o^iibi�

ql� qeb� ilkd� ^ufp� lc�qeb� lod^kbiib+

>_kloj^i� jfql`elkaof^� qvmb� FF7� @*� lo� ofkd*pe^mba� jfql`elkaof^+

OBO7� dolrm�lc�`vqlmi^pjf`� jbj_o^kbp� tfqe� ^qq^`eba� of_lpljbp)� ^oo^kdba� fk�

qeb� cloj�lc�`fpqbj^b+� Jbj_o^kb� molcfibp� i^`hfkd�of_lpljbp� tfqefk�qeb�`fpqbj^b� pq^`hp)�

qeb�  fkqbo`^i^qba� ^ob^p )� ^ob� `lrkqba� ^p� qeb� `fpqbj^b� %?libkabo� ^ka�Tbf_bi)� .640&+
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?^\jgZ� -).)� >aZXigdc� b^Xgd\gVe]� [gdb� V� [ZbVaZ� gVi� gZXZ^k^c\� 0+� eeb� I<;� ]Vh� V�
hjeZg^bedhZY� \g^Y� d[�h^beaZ� hfjVgZ� aVii^XZ�l^i]� idiVa�..1� ed^cih� dc�V� [^ZaY� d[�..1�
XbU'� l]^X]� ^h� jhZY� [dg� Zhi^bVi^dc� d[� kdajbZ� YZch^in� d[� Y^[[ZgZci� dg\VcZaaZh� ^c�
XnideaVhb)� M]Z� [^\jgZ� ^h� 2+!� gZegdYjXi^dc� d[�ZaZXigdc� b^Xgd\gVe]� Vi� dg^\^cVa�
bV\c^[^XVi^dc� d[�0'/++� m)
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?^\jgZ� -)/)� >aZXigdc� b^Xgd\gVe]� [gdb� V� [ZbVaZ� gVi� gZXZ^k^c\� 0+� eeb� I<;� ]Vh� V�
hjeZg^bedhZY� \g^Y� d[�bjai^ejgedhZ� iZhi� hnhiZb� l^i]� ,3� iZhi� a^cZh� d[� aZc\]i� .� Xb�
VcY� .1� ZcY� ed^cih'� l]^X]� ^h� jhZY� id� Zhi^bViZ� hjg[VXZ� YZch^in� d[�L>K)� ?^\jgZ� ^h�
2+!� gZegdYjXi^dc� d[�i]Z�b^Xgd\gVe]'� Vi� dg^\^cVa� bV\c^[^XVi^dc� d[�,,'0++� m)
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PBO8� pjllqe*proc^`ba� qr_ribp� lo�sbpf`ibp� pj^iibo�qe^k�^mmolufj^qbiv� ./-�kj

af^jbqbo+

Mbolufpljb7� pqor`qrob� proolrkaba� _v� ^� pfkdib� jbj_o^kb)� ^ka� afpmi^vfkd� ^

`ovpq^iilfa+

Ifmfa� aolmibq7� ^�klk*jbj_o^kb*_lrka� pmebof`^i� pqor`qrob)� _rq�^k�lpjflmefif`�

 ofkd � fp� pljbqfjbp� pbbk� ^olrka� fq� %De^af^iiv)� .655&+

Ivplplj^i� bibjbkqp7� qeb� pfkdib)� jbj_o^kb*_lrka� _lafbp� lc�afccbobkq� pe^mb�

lo� pfwb� `lkq^fkfkd� `lkqbkqp� lc�s^of^_ib� abkpfqv+

-).)0)-).)� <Va^WgVi^dc

Qeb� j^dkfcf`^qflk� lc�bib`qolk� jf`oldo^mep� ^ka� qeb� ibkdqe� lc� qbpq� ifkb� tbob�

`^if_o^qba� _v� ^�`^o_lk�do^qfkd� obmif`^� %J^ofs^`� Ifjfqba)� E^ifc^u)� KP&� tef`e�e^a�/.3-�

ifkbp,jj+

-).)0).)� IVgVbZiZg� XVaXjaVi^dc� VcY� hiVi^hi^XVa� VcVanh^h

>sbo^db� slirjb� lc�ebm^ql`vqb� lo�kr`ibrp�t^p� `^i`ri^qba� _v�qeb� clojri^� %0&� %fk�

pb`qflk� .+..+/&� lc�Drkabopbk� ^ka� Gbkpbk� %.650&+� Qeb� ^sbo^db� `vqlmi^pj� slirjb� mbo�

ebm^ql`vqb� %slirjb*tbfdeqba&� t^p� qeb� jb^k� ebm^ql`vqb� slirjb� %slirjb*tbfdeqba&�

jfkrp� qeb�jb^k� kr`ibrp� slirjb� %slirjb*tbfdeqba&+

Slirjb� abkpfqv� lc� afccbobkq� lod^kbiibp� ^ka� proc^`b� abkpfqv� lc� PBO� tbob�

`^i`ri^qba� _v� mllifkd� a^q^� lc� pfu� jf`oldo^mep� colj� b^`e� pb`qflk+� Qeb� clojri^� clo�

`^i`ri^qflk� lc�S[� ^ka� P[�t^p� ^p� cliilt7
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%Mg)� #^$6� mlfkqp� efqqfkd� fk� lod^kbiib� V� lk� jf`oldo^me� ^6� B� #^$5� krj_bo� lc� fkqbopb`qflkp�

_bqtbbk� qbpq� ifkbp� ^ka� PBO� molcfibp� lc� jf`oldo^me� ^6� %f&7� mlfkqp� bk`ilpfkd� fk�

`vqlmi^pj� lc�ebm^ql`vqbp� lk�jf`oldo^me� 6̂� a7� qbpq� ifkb� ibkdqe&� %Tbf_bi)� .646&+

Proc^`b� ^ob^�lc�PBO�mbo�slirjb�lc�PBO�fp�bpqfj^qba�_v�qeb�o^qfl�lc�PBO�proc^`b�

abkpfqv� ql� fqp� slirjb� abkpfqv� fk� `vqlmi^pj+

Qeb� pmb`fcf`� s^irbp� tef`e� obi^qb� slirjb� ^ka� proc^`b� ^ob^� mbo� ebm^ql`vqb� tbob�

`^i`ri^qba� ^p� _bilt7

S�:�S)� U� %3&

P� :� P[� U� Ss%bvq&� %4&

tebob� Ss%̀ vq;� fp� slirjb*tbfdeqba� jb^k� slirjb� lc�`vqlmi^pj� mbo�ebm^ql`vqb+

>k^ivpbp� lc�a^q^�tbob� `lkar`qba� rpfkd� qtl*t^v� ^k^ivpfp� lc�s^of^k`b� qeolrde�

P>P�>KLS>�moldo^j+� Qeb�alpb)� dbkabo)� ^ka�alpb� _v�dbkabo� fkqbo^`qflk� bccb`qp�tbob�

bs^ir^qba+� >kfj^i� %alpb� _v� dbkabo&� jb^k� pnr^ob� t^p� rpba� ^p� ^k� boolo� qboj� %ac:.3&+�

Fc� qebob� t^p� lkiv� pfdkfcf`^kq� afccbobk`b� _bqtbbk� alpba� dolrmp)� qeb� pfdkfcf`^k`b� t^p�

bumiloba� croqebo�_v�Ark`^kíp�jriqfmib� o^kdb�qbpq+� Fc�alpb�_v�dbkabo� fkqbo^`qflk� bccb`qp�

t^p� pfdkfcf`^kq)� pbm^o^qb� ^k^ivpbp� tbob� alkb� lk� a^q^� colj� b^`e� dbkabo� ^ka� ^kfj^i�

%alpb&� jb^k� pnr^ob� t^p� rpba� ^p� ^k� boolo� qboj� %ac:5&+
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<]VeiZg� .)� KZhjaih

.),'� >kVajVi^dc� d[�[^mVi^dc� fjVa^in

Qeb� riqo^pqor`qrob� lc�ebm^ql`vqbp� fk� qeb�_rccbo*ebia� pmb`fjbkp� colj� qeb� ^kfj^ip� fk�

M@?� .23� ^ka� fk�  Cfu^qflk � bumbofjbkqp� fp� fiirpqo^qba� fk�Cfdrob� 0+.� ^ka� 0+/+� Obsb^iba�

fk� qeb� jf`oldo^mep� fp� ^� ilpp� lc� jbj_o^kb� pqor`qrob� j^hfkd� fq� afccf`riq� ql� afp`bok�

lod^kbiib� lrqifkbp)� bpmb`f^iiv� qelpb�lc�PBO�^ka�Dlidf� `ljmibu+� @vqlmi^pjf`� fk`irpflkp�

pr`e�^p�div`ldbk�do^kribp� ^ob�ilpq�obpriqfkd� fk�bib`qolk*ir`bkq� pm^`bp� fk�qeb�`biip+� Qebpb�

cfu^qflk� ^oqfc^`qp� ^ob� klq� pbbk� fk� qefk� pb`qflkp� mobm^oba� colj� qeb� `lksbkqflk^iiv� cfuba�

pmb`fjbkp� %Cfd+� 0+0&+� Qr_ri^o�molcfibp� lc�qeb�PBO�^ob�afpmbopba� fk�qeb� `vqlmi^pj8� OBO�

`lkpfpqp� lc�pq^`hba� `fpqbj^b8� jfql`elkaof^� ^ob�_lrkaba�_v� fkkbo�^ka�lrqbo�jbj_o^kbp�

^ka�^mmb^o� fk�olrkaba�lo�bilkd^qba�molcfibp8� qeb�Dlidf� `ljmibu� fp�abqb`qba� fkcobnrbkqiv�

_rq� fp�`ib^oiv� abcfkba�_v�jbj_o^kbp8� mbolufpljbp� ^ob� pfkdib*jbj_o^kb*ifjfqba)� olrka�

lod^kbiibp� tfqe� `ovpq^iilfa)� ^ka� qeb� div`ldbk� do^kribp� ^ob� pbbk� ^p� bib`qolk*abkpb�

m^oqf`ibp� qe^q� ^ob� afpqof_rqba� o^kaljiv� fk� qeb� `vqlmi^pj+
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?^\jgZ� .),)� >aZXigdc� b^Xgd\gVe]� d[�edgi^dch� d[�]ZeVidXniZh� [gdb� V� [ZbVaZ� gVi� d[�
Xdcigda� \gdje� ^c� I<;� ,01� ZmeZg^bZci)� Lbddi]� gZi^Xjajb� egd[^aZh� #%$� VgZ�
jcgZhdakZY)� >aZXigdc(ajXZci� heVXZh� #>$� ^cY^XViZ� adhh� d[�XnideaVhb^X� ZaZbZcih)� F5�
F^idX]dcYg^V6� G5� GjXaZjh6� I5� IZgdm^hdbZ'� m�0'+++
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?^\jgZ� .)-)� >aZXigdc� b^Xgd\gVe]� d[�V� edgi^dc� d[�V�]ZeVidXniZ� [gdb� V� Wj[[Zg(]ZaY�
heZX^bZc� d[�V�[ZbVaZ�gVi�^c��?^mVi^dc�� ZmeZg^bZci)� NcgZhdakZY� hbddi]� gZi^Xjajb�
#%$� VcY� ZaZXigdc(ajXZci� heVXZh� #>$� VgZ� hig^`^c\an� h^b^aVg� id� i]Vi� YZe^XiZY� ^c�
egZXZY^c\� ^aajhigVi^dc)� E5� EnhdhdbVa� ZaZbZcih6� G5� GjXaZjh6� I5� IZgdm^hdbZ'� m�
0'+++
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> ) �1)++

fc� ;

?^\jgZ� .).)� >aZXigdc� b^Xgd\gVe]� d[�V� edgi^dc� d[�V� ]ZeVidXniZ� [gdb� V� heZX^bZc�
[^mZY�Wn�XdckZci^dcVa�bZi]dY)� <]VgVXiZg^hi^X� egd[^aZh�d[�gdj\]�#K$�VcY�hbddi]�#L$�
ZcYdeaVhb^X� gZi^Xjajb'�@da\^�XdbeaZm�#@X$'�VcY�b^idX]dcYg^V� #F$�VgZ�h]dlc'� @a5�
@anXd\Zc� \gVcjaZh6� E5� EnhdhdbVa� ZaZbZci6� I5� IZgdm^hdbZ'� m�1'+++
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.)-)� Fdge]dbZign� d[�a^kZg� V[iZg�I<;� ZmedhjgZ

.)-),)� AZeVidXniZ

>�alpb*abmbkabkq� fk`ob^pb�lc�ebm^ql`vqb� slirjb�%slirjb�tbfdeqba�jb^k�slirjb&�

Fk�j^ib� ^ka� cbj^ib� ^kfj^i� dolrmp�t^p� abqb`qba� %Q^_ib� 0+.8�Cfd+� 0+1&+� S^irbp� Fk�2� ^ka�

2-� mmj� M@?*qob^qba� dolrmp� lc�_lqe� dbkabop� tbob� pfdkfcf`^kqiv� dob^qbo� qe^k� qelpb� Fk�

`lkqoli� ^ka� -+2� mmj� dolrmp8� s^irbp� ^q� 2-� mmj� clo� _lqif� dbkabop� tbob� pfdkfcf`^kqiv�

efdebo� qfq^k� qelpb� ^q�2� mmj+� Qeb� `vqlmi^pjf`� `ljm^oqjbkq� t^p� ^�i^odbo� `lkqof_rqlo� ql�

qeb� ebm^ql`vqb� evmboqolmev� qe^k� qeb� kr`ibrp� %Cfd+� 0+1&+� Fk� `ljm^ofplk� tfqe� qeb� `biip�

colj� `lkqolip)� qeb� `vqlmi^pj� t^p� pfdkfcf`^kqiv� bki^odba� ^q� 2� mmj� ^ka� t^p� croqebo�

bki^odba� ^q�qeb�efdebpq� alpb� fk�^ii�^kfj^ip+� Qeb�`biip� Fk�cbj^ibp�e^a�i^odbo�`vqlmi^pjf`�

slirjb� qe^k� fk�j^ibp)� bpmb`f^iiv� ^q� alpbp� lc�-+2� ^ka� 2� mmj� %Q^_ib� 0+.&+
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slirjb� lc� ifmfa� aolmibqp� mbo� ebm^ql`vqb� colj� qeb� cbj^ib� jb^proba� .6+0� mjí� qe^q�

l``rmfba� lkiv� -+02"� lc� qeb� `vqlmi^pj8� clo� qeb� j^ib)� qefp� s^irb� t^p� ^p� efde� ^p�
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pfdkfcf`^kq� fk� qeb� `biip� colj� ^kfj^ip� lc�qeb� obj^fkfkd� dolrmp+� Qeb� l_pbosba� fk`ob^pb�

fk�ivplplj^i� bibjbkqp� fk�ebm^ql`vqbp� colj�2-�mmj�M@?*qob^qba� o^qp�fp�fiirpqo^qba� fk�Cfd+�

0+/2+

0+/+/+P+� Mbolufpljbp

Slirjb� lc�mbolufpljbp� mbo�ebm^ql`vqb� fk� cbj^ib� ^kfj^ip� peltba� ^�pfdkfcf`^kq�

fk`ob^pb� ^q�2� ^ka�2-�mmj+� clo�j^ibp� ^�pfdkfcf`^kq� fk`ob^pb� t^p�abqb`qba� lkiv� fk� 2-� mmj�

dolrm� %Cfd+� 0+/3&+� Dbkbo^iiv)� mbolufpljb� slirjb� mbo� `bii� t^p� efdebo� fk� cbj^ib� o^qp�

qe^k� fk� qeb� j^ibp� %Cfd+0+/3&+
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AZeVidXniZ Ç� #Ç' v i� ^c� 4� XdbeVgZY� id� _� Vi� +)0'� 0� eeb

GjXaZjh i� #0+� eeb$
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MneZ�A� i� ^h� dcan� ^c� Y� Vi� 0'� 0+� eeb

E^e^Y� YgdeaZi Y� 9� 4
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<]VeiZg� /)� =^hXjhh^dc� VcY� <dcXajh^dc

Evmboqolmev� lc� ebm^ql`vqbp)� fk`ob^pba� PBO� molcfibp)� OBO� ^iqbo^qflk)� ^_kloj^i�

jfql`elkaof^)� ^ka�^rdjbkq^qflk� lc�mbolufpljbp� ^ka� ivplplj^i� bibjbkqp� tbob� obsb^iba�

fk�ifsbo�lc�o^qp� qob^qba�tfqe�M@?� .20� clo� .0�tbbhp+� Qebpb� l_pbos^qflkp� tbob� pr_gb`qba�

ql� jlomeljbqof`� ^k^ivpbp)� ^ka�tbob� abqbojfkba� ql� _b�alpb*abmbkabkq+

/),)� ?^mVi^dc� Vgi^[VXih

>� ilpp� lc� jbj_o^kb� pqor`qrobp� ^ka� `vqlmi^pjf`� fk`irpflkp� pr`e� ^p� ebm^ql`vqb�

div`ldbk� do^kribp� t^p� l_pbosba� fk� .*tbbh*_rccbo*ebia� pmb`fjbkp� colj� ^kfj^ip� cba�

M@?� .23)� ^ka� fk�  Cfu^qflk � bumbofjbkqp+� Qebpb� ^oqfc^`qp� ifhbiv� ^mmb^oba� _b`^rpb� lc�

molilkdba� pq^v�lc�pmb`fjbkp� fk�^�_rccbo�plirqflk�^cqbo�cfufkd� fk�dirq^o^iabevab� ^ka�mlpq*

cfufkd� fk�lpjfrj� qbqolufab� plirqflkp+� Dirq^o^iabevabíp� ^qqof_rqb� ^p� ^� cfu^qfsb� fp� fk� fqp�

^_fifqv�ql�`olpp*ifkh�molqbfk+� Lpjfrj�qbqolufab�tlohp�^p�^�cfu^qfsb� _v�ob^`qfkd�mofj^ofiv�

tfqe� ifmfa� jlfbqfbp+� >mmif`^qflk� lc�dirq^o^iabevab� cliiltba� _v� lpjfrj� qbqolufab� fp�

`lkpfaboba� ^� pq^ka^oa� cfu^qflk� molql`li)� `^m^_ib� lc�pq^_fifwfkd� ^�j^ufjrj� krj_bo� lc�

afccbobkq� `bii� `ljmlkbkqp� %?lwwli^� ^ka� Orppbii)� .66/&+� Mllo� cfu^qflk� j^v� _b� ^�

`lkpbnrbk`b� lc�qeb� c^`q� qe^q� pljb� lc�qeb� `olpp*ifkhp� fkqolar`ba� _v� dirq^o^iabevab� ^ob�

mlqbkqf^iiv� obsbopf_ib� %E^v^q)� .656&+� Qeb� mobpbkq� pqrav� obsb^iba� qe^q� qeb� cfu^qflk� t^p�

m^oqf^iiv� obsbopf_ib� _b`^rpb� hbbmfkd� pmb`fjbkp� fk�^�_rccbo� clo� lkb�tbbh� %^p� ^�obpriq� lc�

ifjfqba� c^`fifqfbp� ^ka� qfjb� clo� croqebo� mol`bppfkd� qeb� pmb`fjbkp&� molar`ba� rkabpfo^_ib
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bccb`qp� ^p� abp`of_ba� ^_lsb� fk�  Obpriqp +� Pmb`fjbkp� pelria� klq� _b� ebia� fk� ^� _rccbo�

plirqflk� clo� ^�mbofla� ilkdbo� qe^k� qe^q� pq^qba� fk� ^k� bpq^_fifpeba� molql`li+

/)-)� Fdge]dbZign

Fk� qeb� mobpbkq� pqrav)� riqo^pqor`qrob� ^ifbo^qflrp� lc� `bkqofil_ri^o� ebm^ql`vqbp� tbob�

fksbpqfd^qba� jlomeljbqof`^iiv� ^cqbo�^ajfkfpqo^qflk� lc�M@?� .20� fk�qeb� afbq�lc�tb^kifkd�

Pmo^drb*A^tibv� o^qp� clo� .0� tbbhp+� @bii� evmboqolmev)� PBO� molifcbo^qflk)� OBO�

^iqbo^qflkp)� jfql`elkaof^i� ^_kloj^ifqfbp)� ^ka� ^rdjbkq^qflkp� lc� mbolufpljbp� ^ka�

ivplplj^i� bibjbkqp� tbob� qeb� jlpq� `lkpmf`rlrp� `e^kdbp� fk� ebm^ql`vqbp+� >iqbo^qflkp�

tbob� alpb*abmbkabkq� ^ka� tbob� jlpq� pbsbob� fk� 2-� mmj� dolrmp+� ?bclob� afp`rppfkd� qeb�

pfdkfcf`^k`b� lc�jlomelildf`� ^iqbo^qflkp)� mlppf_ib� plro`bp� lc� pvpqbj^qf`� boolop� fk� qeb�

jb^probjbkqp� tfii� _b� ^aaobppba+

/)-),)� LnhiZbVi^X� Zggdgh� d[�bZVhjgZbZci

Qeobb� _^pf`� plro`bp� lc� pvpqbj^qf`� boolo� ^ob� bumb`qba� qe^q� ^ccb`q� a^q^7� qfpprb�

peofkh^db� arofkd� mol`bppfkd)� pb`qflk� qef`hkbpp)� ^ka� `ljmobppflk� fk� qfpprb� pb`qflkfkd+�

@ljmobppflk� `^rpbp� ^�obar`qflk� fk� pb`qflk� ibkdqe� lc�qeb� _il`h� c^`b� fk�qeb� afob`qflk� lc�

qeb� `rqqfkd� pqolhb)� tefib� qeb� tfaqe� obj^fkp� rk`e^kdba� %Tbf_bi)� .646&+� Fc� ^ii�

`ljmlkbkqp� fk� ^� qfpprb� ^ob� ^_lrq� bnr^iiv� ^ccb`qba� rmlk� pb`qflkfkd)� slifo� abkpfqv�

bpqfj^qb� pelria�klq�_b�fk�boolo)�eltbsbo)� proc^`b�abkpfqv�tfii�_b�lsbobpqfj^qba� %Tbf_bi)�

.646&+� Qeb� bccb`q� lc�qfpprb� peofkh^db� fp� fk� pljb� t^v� pfjfi^o� ql� qe^q� lc�`ljmobppflk)�

^iqiflrde� fq�^`qp)� klq�fk�lkb)�_rq�fk�qeobb�afjbkpflkp+� Slirjb� abkpfqv� fp�klq�^ccb`qba� _v
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peofkh^db� ^ka� proc^`b� abkpfqv� fp� lsbobpqfj^qba� %Tbf_bi)� .646&+� >``loafkd� ql� Tbf_bi�

%.646&)� slirjb� abkpfqv� ^ka� proc^`b� abkpfqv� tfii� _b� lsbobpqfj^qba� _b`^rpb� lc�pb`qflk�

qef`hkbpp+� Qefp� fp� qbojba� qeb� Elijbp� bccb`q+� Eltbsbo)� jbj_o^kb� pqor`qrobp� pr`e� ^p�

PBO�^ob�afccf`riq� ql�ob`ldkfwb�tebk�pb`qflkba� ^q�^k�^kdib�lc�ibpp�qe^k�12è�%Ilra)� .634&+�

Qefp� bccb`q� `^rpbp� rkabobpqfj^qflk� lc� qeb� ^_lsb� qtl� m^o^jbqbop� ^ka� fp� ^k� bppbkqf^i�

`ljmbkp^qflk� clo� qeb� Elijbp� bccb`q� %Tbf_bi� bq� ^i+)� .636&+� Qeb� a^q^� colj� qeb� mobpbkq�

pqrav�tbob� klq�`loob`qba� _b`^rpb� fq�fp�klq�hkltk�tef`e� `loob`qflk� c^`qlop� ^ob� obibs^kq+�

Jloblsbo)� clo� `ljm^o^qfsb� tloh� pr`e� ^� `loob`qflk� fp� rkkb`bpp^ov� _b`^rpb� fq� `^k� _b�

^pprjba� qe^q� ^ii� bumbofjbkq^i� dolrmp� ^ob� ^ccb`qba� bnr^iiv� _v� qeb� p^jb� abdobb� lc�

pvpqbj^qf`� boolop+

/)-)-)� Fdge]dad\^X� VaiZgVi^dch

/)-)-)B)� AZeVidXniZ

Bumlprob� lc�Pmo^drb*A^tibv� o^qp� ql�M@?� .20� sf^�qeb�afbq�clo� .0�tbbhp� obpriqba�

fk� ^k� fk`ob^pb� lc� qeb� obi^qfsb� ifsbo� tbfdeq� %^p� "� _t&� lc�j^ib� ^ka� cbj^ib� o^qp� ^q� qeb�

efdebpq� alpb� %>mmbkafu� @&+� Evmboqolmev� lc� `bkqofil_ri^o� ebm^ql`vqbp� t^p)� j� m^oq)�

obpmlkpf_ib� clo�qeb�ifsbo�bki^odbjbkq+� @vqlmi^pj� lc�qeb�`biip�`lkqof_rqba�ql�qeb� fk`ob^pb�

fk� `bii� slirjb� fk� ^k� lsbotebijfkd� c^peflk+� >iqelrde� qeb� slirjb� lc� qeb� kr`ibrp�

rkabotbkq�^�pfdkfcf`^kq� fk`ob^pb� ^q�2-�mmj)� fqp�m^oqf`fm^qflk� fk�qeb�`bii�evmboqolmev� t^p�

obd^oaba� ^p� pifdeq+
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1+/+/+/+� @vqlmi^pjf`� lod^kbiibp

1)/+/+/+.+� Pjllqe� bkalmi^pjf`� obqf`rirj

Bumlprob�ql�qeb�M@?� obpriqba� fk�^�j^ohba� fk`ob^pb� lc�PBO�slirjb� ^ka�proc^`b�

^ob^� fk� ebm^ql`vqbp)� bpmb`f^iiv� fk� qeb� 2� ^ka� 2-� mmj� dolrmp� lc� _lqe� dbkabop� fk� qeb�

mobpbkq� pqrav+� Lro� a^q^� fkaf`^qb� PBO� mi^vba� qeb� i^odbpq� m^oq� fk� qeb� fk`ob^pb� lc�

`vqlmi^pj� slirjb� lo� evmboqolmev� lc�qeb� `biip� _b`^rpb� qeb� fk`ob^pb� fk� PBO� slirjb�

^``lrkqba� clo� ^mmolufj^qbiv� 3-*� ^ka� 5-"� lc�qeb� fk`ob^pb� fk� `vqlmi^pjf`� slirjb� ^q� 2�

^ka� 2-� mmj)� obpmb`qfsbiv+� Molifcbo^qflk� lc� PBO� fp� ^� klk*pmb`fcf`� ^ka� obsbopf_ib�

obpmlkpb� ql� ^� s^ofbqv� lc� ubkl_flqf`p� fk`irafkd� e^ildbk^qba� evaol`^o_lkp� ^ka� fp�

`lkpfaboba� ql� _b� ^� pqor`qro^i� obcib`qflk� lc�bke^k`ba� jbq^_lifpj� lc�clobfdk� ifmlmefif`�

`ljmlrkap� %E^kpbii� ^ka�B`l_f`elk)� .641&+� Aord*jbq^_lifwfkd� bkwvjbp� ^ob�hkltk�ql�

_b� il`^qba� lk� PBO� jbj_o^kbp)� qebobclob)� molifcbo^qflk� lc� PBO� `^k� _b� obi^qba� ql�

fk`ob^pba� ^jlrkqp� lc�aord*jbq^_lifwfkd� bkwvjbp� obpriqfkd� fk�bke^k`ba� bkwvjb� ^`qfsfqv�

fk� qeb� ifsbo� %Slp� ^ka�Klqbk_llj*O^j)� .64/8� C^o_bo� ^ka� Cfpebo)� .6468� Obkabo� bq� ^i+)�

.65/&+� Qefp�c^`q�t^p�`lkcfojba� fk�^�_fl`ebjf`^i� pqrav�tef`e�peltba� fk`ob^pba�ebm^qf`�

^jfklmvofkb� K*abjbqevi^pb� %>MAJ&� ^`qfsfqv� fkar`ba� _v�qeb� `lkdbjbo� %@er� bq�^i+)� fk�

mobpp&+� Ifqbo^qrob� fp� obmibqb� tfqe� obmloqp� lc�PBO�molifcbo^qflk� ^cqbo� ^ajfkfpqo^qflk� lc�

M@?p� %Hfj_olrde� bq�^i+)� .64/8�E^kpbii� ^ka�B`l_f`elk)� .6418�H^pw^�bq�^i+)� .6458�E^oofp�

^ka� ?o^ape^t)� .6518� Dfiibqqb� bq� ^i+)� .6548� J^`Ibii^k� bq� ^i+)� .661� ^)_)`&)�

qbqo^`eilolaf_bkwlaflufk� %P`eb`qbo� bq�^i+)� .651)� .652&)� af`eilolafmebkviqof`eilolbqe^kb�

%Glkpplk� bq� ^i+)� .65.&)� ^ka� `eilofk^qba� afmebkvi� bqebop� %@erf� bq� ^i+)� .652&+� Qeb� PBO�

^rdjbkq^qflk� ^cqbo�M@?� bumlprob� t^p� `ilpbiv� obi^qba� ql� qeb� abdobb� lc�`eilofk^qflk� ^ka
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ql� qvmb� lc�aord*jbq^_lifwfkd� bkwvjbp� fkar`ba� %E^kpbii� ^ka� B`l_f`elk)� i ë,418� E^oofp�

^ka� ?o^ape^t)� .6518� Dfiibqqb� bq� ^i+)� .654&+� Qeb� jlob� `eilofk^qba� ^� `ljmlrka� fp)�

dob^qbo� fp� qeb� bccb`q� lk� PBO� _b`^rpb� jbq^_lif`� pqrafbp� e^sb� peltk� qe^q� iltbo�

`eilofk^qba�^k^ildp�^ob�bifjfk^qba�colj�qfpprbp�jlob�o^mfaiv� qe^k�qeb�efdeiv� `eilofk^qba�

`ljmlrkap� %Do^kq� bq� ^i+)� .64.8� ?f`hbop� bq� ^i+)� .64/8� E^kpbii� ^ka� B`l_f`elk)� .641&+�

M@?� .20� fp� hkltk� ^p� ^� qvmf`^i� M?*qvmb� fkar`bo� %Dliapqbfk� bq� ^i+)� .6448� M^ohfkplk� bq�

^i+)� .6508� Do^sbp� bq� ^i+)� .66-8� S^k�Abo� Hlih� bq� ^i+)� .66/&+� Qeb� M?*qvmb� fkar`bop� pr`e�

^p� /)/$)1)1$*qbqo^@?� qe^q� `^k� fkar`b� >MAJ� `^rpba� ^� ao^j^qf`� fk`ob^pb� fk� slirjb�

abkpfqv� lc�PBO� fk� qeb� ebm^ql`vqb)� eltbsbo)� 0*J@*qvmb� fkar`bop� ifhb� 0)0$)1)1$*qbqo^@?�

tef`e�`^k�fkar`b�>EE�lo�BOLA� afa�klq�pqfjri^qb� PBO�molifcbo^qflk� fk� o^qp� %Eladplk)�

.65-8� Dfiibqqb� bq�^i+)� .6548� Mbkd�bq�^i+)� .662&+� Tev� qefp�molifcbo^qflk� l``rop� fk�obpmlkpb�

ql� lkiv� `boq^fk� fkar`bop� fp� klq� `ib^o� %AbMfboob� bq� ^i+)� .655&+� Obpriqp� colj� qeb� mobpbkq�

pqrav� ^ob� prmmloqba� _v� mobsflrp� fksbpqfd^qflkp� fk� qe^q� M?*qvmb� fkar`bop� `^k� `^rpb�

molifcbo^qflk� lc�PBO� fk� o^qp+

>iqelrde� proc^`b� ^ob^� lc�PBO� mbo� ebm^ql`vqb� fk`ob^pba� ^p� qeb� alpb� ^rdjbkqba)�

PBO�proc^`b*ql*slirjb� o^qfl� t^p�j^fkq^fkba� ^q�^mmolufj^qbiv� 1/� g^j�$� clo� qeb� `lkqoli�

^ka� qob^qba�dolrmp� fk�qeb�mobpbkq� pqrav+� >``loafkd� ql�Tbf_bi� %.636&)�jriqfmivfkd� 1�_v�

qeb� slirjb� ql� proc^`b� o^qfl� %^� ob`fmol`^i� lc� qeb� proc^`b� ql� slirjb� o^qfl&� ^iiltp�

bpqfj^qflk� lc� ^sbo^db� tfaqe� lc� PBO� qr_ribp)� PBO� molcfibp� e^a� ^� af^jbqbo� l$ �

^mmolufj^qbiv� 63� kj� X1� u� %.,1/&� g^jZ� fk� lro� `lkqoli� ^ka� qob^qba� ^kfj^ip+� Qebobclob)�

molifcbo^qba� pjllqe� jbj_o^kbp� fkar`ba� _v� M@?� `lkdbkbo� j^fkq^fkba� qeb� p^jb� pe^mb
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^p� qelpb� fk� qeb� `lkqoli+� >j^d^pb� %.642&� obmloqba� qe^q� dir`lpb*3*melpme^q^pb� ^`qfsfqs�

t^p� pfjfi^o� fk� PBO� lc�kloj^i� ifsbo� `biip� ^ka� fk� qeb� molifcbo^qba� molcfibp� fkar`ba� _v�

M@?p� fkaf`^qfkd� qe^q� qeb� kloj^i� ^ka� molifcbo^qba� pjllqe� jbj_o^kbp� tbob� pfjfi^o� fk�

qebfo� bkwvj^qf`� `e^o^`qbofw^qflkp� clo� dir`lpb*3*melpme^q^pb+

Qeb�jb`e^kfpj� lc�PBO�molifcbo^qflk� jar`ba� _v�`ebjf`^i� ^dbkqp�j^v� _b�arb� ql�

qeb� fkar`qflk� lc�jbj_o^kb� _fldbkbpfp� ^ka� ql� obar`qflk� fk� qeb� jbj_o^kb� abdo^a^qflk�

%AbMfboob� bq�^i+)� .655&+� Klq� lkiv� fk`ob^pba� pvkqebpfp� _rq�^ipl� ab`ob^pba� _ob^haltk� lc�

jf`olplj^i� jbj_o^kb� molqbfk� l``rooba� ^cqbo� bumlprob� ql� M@?� t^p� peltk� _v� Efkqlk�

bq� ^i+� %.645&+� Fk� ^aafqflk)� qebpb� ^rqelop� pq^qba� qe^q� melpmelifmfa� pvkqebpfp� afa� klq�

`e^kdb� ^cqbo� M@?� qob^qjbkq8� fkpqb^a)� ^k� fk`ob^pb� lc� qeb� e^ic*ifcb� lc� melpmelifmfap�

obpriqfkd� fk�ab`ob^pfkd� qebfo� qroklsbo� o^qb� t^p� abqb`qba+

1+/+/+/+/+� Olrde� bkalmi^pjf`� obqf`rirj

>cqbo� bumlprob� ql� qifb� M@?� ^q� 2� lo� 2-� mmj)� ^k� fk`ob^pb� lc�OBO� slirjb� mbo�

ebm^ql`vqb� fk� cbj^ib� o^qp� t^p� obsb^iba� fk� qeb� mobpbkq� pqrav)� _rq� fk� qeb� j^ibp� qefp�

slirjb� ab`ob^pba� pfdkfcf`^kqiv+� >� afsbopfqv� lc�lmfkflkp� bufpqp� lk� qeb� bccb`q� lc�M@?p�

lk� ebm^ql`vqb� OBO�^p� obmloqba� fk�abp`ofmqfsb� tlohp+� Pljb� ^rqelop� %Kfpefwrjf)� .64-8�

Dobbkb� bq� ^i+)� .6408� Glkpplk� bq�^i+)� .65.&� l_pbosba� ^�obar`qflk� lc�OBO�molcfibp� fk�qeb�

`biip� ^cqbo� ^ajfkfpqo^qflk� lc�M@?p� ql� cbj^ib� jf`b� lo� o^qp)� eltbsbo)� J^`Ibii^k� bq� ^i+�

%.661^)_)`&� afa� klq� abqb`q� qefp� ^iqbo^qflk� fk� bfqebo� j^ib� lo� cbj^ib� o^qp+� Afccbobk`bp� fk�

pqo^fk�lo�^db�lc�̂ kfj^ip)� aro^qflk�lc�M@?�^ajfkfpqo^qflk)� ^ka�qvmb�lc�M@?� %`ljjbo`f^i
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molar`q� lo�mrofcfba� `lkdbkbo&� rpba� tlria� ^``lrkq� clo� qeb� afccbobkq� l_pbos^qflkp+� Fk� �̂

jlomeljbqof`� pqrav� lk� qeb� bccb`qp� lc�mebkl_^o_ff^i� lk� qeb� ebm^ql`vqbp� lc�j^ib� o^qp+�

Pq^r_if� bq� ^i+� %.636&� klqba� ^k� fk`ob^pb� fk� OBO� molcfibp� .3� elrop� ^cqbo� fkfqf^i� alpfkd�

tef`e� obqrokba� ql� `lkqoli� s^irbp� _bqtbbk� qtl� ^ka� cfsb� a^vp� i^qbo� abpmfqb� croqebo�

^ajfkfpqo^qflk� lc� qeb� aord+� Elt^oa� bq� ^i+� %.66.&� afa� klq� cfka� OBO� ^iqbo^qflk� fk�

`bkqofil_ri^o� ebm^ql`vqbp� fk� j^ib� o^qp� alpba� tfqe� qeb� p^jb� aord� clo� bfqebo� qifobb� a^vp�

lo� .1�a^vp+� Eltbsbo)� J^ppbv� ^ka�?rqibo� %.646&� `fqba� ^�jb^pro^_ib� OBO�molifcbo^qflk�

fk� `bkqofil_ri^o� ebm^ql`vqbp� ^cqbo� ^ajfkfpqo^qflk� lc�me}kl_^o_fq^i� ql� j^ib� o^qp� clo� /1�

a^vp+� Qerp)� ^� cir`qr^qflk� lc�OBO� slirjb� qe^q� abmbkaba� lk� qeb� aro^qflk� lc� alpfkd�

l``rk$ba� fk� j^ib� o^qp� qob^qba� tfqe� me}kl_^o_fq^i+� ?rq� qeb� a^q^� lk� OBO� ^iqbo^qflk�

fkar`ba� _v�qeb� aord� fk�cbj^ib� o^qp�t^p� klq�^s^fi^_ib+� Fk�qeb�`roobkq�tloh)� lkiv� ^�pfkdib�

alpfkd� qfjb)� .0�tbbhp)� t^p�pr_gb`qba� ql�pqrav�^ka�dbkabo*obi^qba� OBO�^iqbo^qflkp� tbob�

l_pbosba+� ?rq� ^� pbnrbkqf^i� bu^jfk^qflk� ^q� b^oifbo� ^ka� i^qbo� qfjbp� qe^k� .0� tbbhp�

qob^qjbkq� kbbap� ql� _b� `lkar`qba� ql� molsfab� croqebo� fkcloj^qflk� lk� OBO� ^iqbo^qflk�

m^qqbokp� fk�j^ib� ^ka� cbj^ib� o^qp+

1+/+/+/+0+� Jfcl`elkaof^

Qeb�qlq^i�kloj^i�jfql`elkaof^i� slirjb� mbo�ebm^ql`vqb� ab`ob^pba� pfdkfcf`^kqiv�

^q� 2-� mmj� alpb� fk� qeb� mobpbkq� pqrav+� Qeb� ab`ob^pb� j^v� _b� ^� `lkpbnrbk`b� lc� ^k�

fk`ob^pba� qo^kpcloj^qflk� lc�jfql`elkaof^� ql� ^_kloj^i� qvmbp)� obpriqfkd� fk�qeb� krjbof`^i�

obar`qflk�lc�kloj^i�jfql`elkaof^� fk�qeb�`bii+� Fq�fp�ob`ldkfwba� qe^q�jfql`elkaof^� ^ob�qeb�

j^glo� plro`b� lc�`biiri^o� >QM� %Tbfpp)� .655&+� Jloblsbo)� fq� fp�tfabiv� ebia� qe^q� qebob� fp
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^�mlpfqfsb�`loobi^qflk�_bqtbbk� qeb�jbq^_lif`� ^`qfsfqv�lc�̂ �qfpprb�^ka�qeb�krj_bo�^ka�pfwb�

lc�jfql`elkaof^)� ^ka� qeb� krj_bo)� pfwb� ^ka� proc^`b� ^ob^� lc�`ofpq^b� %De^af^iiv)� .655&+�

Qebobclob)� obar`ba� kloj^i� jfql`elkaof^� slirjb� fk� qeb� `biip� j^v� obpriq� fk� ab`ob^pba�

bkbodv� ^ka�jbq^_lif`� ^`qfsfqv)� tef`e)� fk� qrok)� j^v� klq�jbbq� qeb� bkbodv� obnrfobjbkqp�

ql� prmmloq� bke^k`ba� aord*jbq^_lifwfkd� `^m^`fqv� lc�qeb� `bii+

Qtl� qvmbp� lc�jfql`elkaof^i� qo^kpcloj^qflk)� qvmb� F� ^ka�qvmb� FF)�tbob� l_pbosba� fk�

qefp� pqrav+� Qvmb� F� `ljmofpba� jfql`elkaof^� qe^q�e^sb� `ofpq^b� tef`e� ifb�m^o^iibi� ql� ilkd�

^ufp� lc�qeb� lod^kbiib8� qvmb� FF� `lkpfpqba� lc�jfql`elkaof^� qif^q� pelt� @*� lo� ofkd*pe^mba�

molcfibp+� Qeb� i^qqbo)� ^``loafkd� ql�De^af^iiv� %.655&)� obmobpbkq� pb`qflkp� fk�s^oflrp� mi^kb�

qeolrde� `rm*pe^mba� lod^kbiibp+� Jfql`elkaof^� fk� ebm^ql`vqbp� f̂íb� hkltk� ql� `lkq^fk�

`ofpq^b� qe^q� ^ob� kloj^iiv� ^oo^kdba� fk� ^�mi^kb� qo^kpsbopb� ql� qeb� ilkdfqrafk^i� ^ufp� lc�qeb�

lod^kbiib� %De^af^iiv)� .6558� C^t`bqq)� .661&+� A^q^� colj� lro� fksbpqfd^qflk� obsb^iba� ^�

qobka� qlt^oap� ^k� fk`ob^pb� lc�jfql`elkaof^i� qo^kpcloj^qflkp� fk� qeb� o^qp� ^p� `lkdbkbo�

`lk`bkqo^qflkp� bibs^qba+� Eltbsbo)� qeb� pfdkfcf`^k`b� lc�pr`e� qo^kpcloj^qflkp� fp�l_p`rob�

%De^af^iiv)� .655&+� Qeb� mlppf_fifqv� qe^q� jfql`elkaof^i� jbj_o^kbp� j^v� _b� qeb� pfqb� lc�

qluf`� bccb`qp� fp� prpmb`qba� clo�M@?p� ^p� qebpb� `ljmlrkap� j^v�^`q�^q�qeb�jbj_o^kb� ibsbi�

_b`^rpb� lc� qebfo� ifmlmefif`� `e^o^`qbo� %Kfpefe^o^)� .652&+� Qeb� jfql`elkaof^i� fkkbo�

jbj_o^kb� mlppbppbp� qeb� bkbodv� qo^kpar`fkd� crk`qflk)� ^ka� jfql`elkaof^i� lufa^qfsb�

melpmelovi^qflk� fp� obpmlkpf_ib� clo� prmmivfkd� lsbo� 62"� lc� qeb� qlq^i� `biiri^o� >QM�

obnrfobjbkq� %Tbfpp)� .655&+� Qerp)� a^j^db� ql� qeb� jfql`elkaof^i� bkbodv*qo^kpar`fkd�

crk`qflkp� `^rpbp� abibqboflrp� bccb`qp�lk�`biiri^o� ^`qfsfqfbp� %Kfpefe^o^� ^ka�Rqprjf)� .653&+
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Kfpefe^o^� %.652&� peltba� qe^q� _fmebkvi� ^ka� M@?p� %H^kb`eilo*1--&� afppfm^qba� qeb�

jbj_o^kb� mlqbkqf^i� _v� fk`ob^pfkd� qifb� mbojb^_fifqv� lc�flkp� ^p� bsfabk`ba� _v� obib^pb� lc�

H'� colj� jfql`elkaof^+� Kfpefe^o^� ^ka� Rqprjf� %.653&� obmloqba� qe^q� /)/$)2)2$*qbqo^@?�

fkef_fqba� bib`qolk� qo^kpmloq� ^ka� fjm^foba� @̂ [[� pbnrbpqo^qflk� _x� jfql`elkaof^� qir$lrde�

qeb� fkef_fqflk� lc�@^[[�^``rjri^qflk� ^ka�qeb�obib^pfkd�lc�@^ ë� colj�jfql`elkaof^i� pqlobp+�

Pqlqw� ^ka� Dobf`erp� %.645&� l_pbosba� ptliibk� jfql`elkaof^� f� ebm^ql`vqbp� lc� tefqb�

mbif`^k� qob^qba� tfqe� M@?p+� Lro� cfkafkd� lc�jfql`elkaof^� tfqe� ^iqboba� `ofpq^b� ^f$b� fk�

^``loa� tfqe� obpriqp� lc� Hfj_olrde� bq� ^i+� %.64.&)� Qrokbo� ^ka� @liifkp� %.650&)� ^ka�

J^`Ibii^k� bq� ^i+� %.661� ^)_)`&+� >k� ^iqboba� lofbkq^qflk� lc�jfql`elkaof^i� `ofpq^b� tlria�

mobprj^_iv� `e^kdb� ^ka,lo� afjfkfpe� bkwvjb� ^`qfsfqv)� ^ka� `lkpbnrbkqiv� fkqbocbob� tfqe�

qeb� molar`qflk� lc�>QM� %P`eb`qbo� bq� ^e)� .651&+� @rm*pe^mba� jfql`elkaof^� l_pbosba� fk�

lro� tloh� tbob� ^ipl� pbbk� fk� qeb� ifsbo� ^cqbo� ^ajfkfpqo^qflk� lc�s^oflrp� qluf`� `ebjf`^ip)�

k^jbiv� `^o_lk� qbqo^`eilofab� ^ka� ^i`leli� %Obvkliap)� .63-8� Hl`e� bq� ^e)� .635&)� ^ka)� ^q�

qfjbp)� qeb� lod^kbiib� mol`bbaba� ql� qeb� cloj^qflk� lc�jbj_o^klrp� teloip� ^ka� jvbifk�

cfdrobp+� Qerp)� `rm*pe^mba� jfql`elkaof^� j^v� obmobpbkq� ^� pq^db� fk� abdbkbo^qflk� lc�qeb�

lod^kbiib� %De^af^iiv)� .655&+� >p� ql� M@?� bumlprob)� `rm*pe^mba� jfql`elkaof^� tbob�

krjbof`^iiv� ^_rka^kq� fk� qeb� mobpbkq� pqrav� fk� `ljm^ofplk� ql� qelpb� abp`of_ba� fk� lqebo�

obmloqp� %Kfpefwr`ef)� .64-8� >iibk� ^ka�>_o^e^jplk)� .6408� Dobbkb� bq� ^e)� .640&+

/)-)-)-)/)� E^e^Y� YgdeaZih

?b`^rpb� lc�mobsflrp� obmloqp� lc�fk`ob^pba� abqlufcf`^qflk� fk�qefp�m^oqf`ri^o� wlkb)�

lro�pqrav� fksbpqfd^qba� qeb�bccb`qp� lc�M@?� .20� lk�`bkqofil_ri^o� ebm^ql`vqbp� %@riibk� ^ka
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Orb_kbo)� .66.8� Bi^kd_^j� bq� ^i+)� .66.&+� Eltbsbo)� qeb� bccb`q� lc�alpb� lk� ifmfa�aolmibqp�

fk�`bkqofil_ri^o� ebm^ql`vqbp� t^p�klq�abqb`qba� fk�qeb� `roobkq�pqrav+� H^pw^� bq� ^i+� %.643&)�

rpfkd� ifdeq� ^ka� bib`qolk� jf`olp`lmv)� obmloqba� fkdbpqflk� lc�>ol`ilo� ./21� ^q� 2-� lo� 2--�

mmj� clo� clro� tbbhp� obpriqba� fk� fk`ob^pba� ifmfa� ^``rjri^qflk� fkfqf^iiv� fk� jfawlkb� _rq�

pr_pbnrbkqiv� fq� pmob^a� ql� qeb� `bkqofil_ri^o� ^ka� mbofmloq^i� wlkbp� fk� ifsbop� lc�Lp_ljb*�

Jbka^i� o^qp+� Qvmb� lc�M@?� ^ajfkfpqboba)� aro^qflk� lc�qeb� qob^qjbkq� ^ka� pmb`fbp� j^v�

`^rpb� s^of^qflk� fk� qeb� il`^qflk� lc�ifmfa� ^``rjri^qflk� tfqefk� qeb� ebm^qf`� il_rib+� Fk� qeb�

mobpbkq� pqrav� lkiv� qeb� `bkqofil_ri^o� wlkb� t^p� bu^jfkba+� Fq� fp� mlppf_ib� qe^q� ifmfa�

^``rjri^qflk� l``rooba� fk�jfawlk^i� lo�mbofmloq^i� `biip+� Qofdiv`bofabp� lc�c^qqv� ^`fap� ^ob�

qeb�jlpq� `ljjlk� cloj�lc�ifmfa� fk`irpflk� fk�^kfj^i� `biip� %Ilafpe� bq�^e)� .662&+� Rkabo�

afccbobkq� mevpflildf`^i� ^ka� m^qelildf`^i� `lkafqflkp)� qeb� pfwb� ^ka� krj_bo� lc� ifmfa�

aolmibqp� s^ov� j^ohbaiv� fk� ifsbo� `biip+� >� cbt� ifmfa� aolmibqp� ^ob� `lkpfaboba� kloj^i�

fk`irpflkp� lc�`vqlmi^pj� ^ka� obmobpbkq� ^� mlqbkqf^i� plro`b� lc�bkbodv� ^ka� peloq� `^o_lk�

`e^fkp� clo� qeb� pvkqebpfp� lc� jbj_o^kbp� ^ka� lqebo� ifmfa*^ppl`f^qba� `bii� molar`qp+�

Els,bsbo)� bke^k`ba� ^``rjri^qflkp� lc� ifmfa� aolmibqp� fk� m^obk`evj^i� `biip� ^ob�

m^qelildf`^i� %De^af^iiv)� .6558� @ebsfiib)� .661&+� >``loafkd� ql� Efkqlk� bq� ^i+� %.645&)�

M@?*fkar`ba� c^qqv� ifsbo�obpriqba� colj�^k�fk`ob^pba� e^ic*ifcb�_rq�klq�fk`ob^pba� pvkqebpfp�

lc�qofdiv`bofabp� fk�ebm^ql`vqbp8� jloblsbo)� fk`ob^pba� e^ic*ifcb� lc�qeb� ifmfap� molar`ba� _v�

M@?p�t^p�arb�ql�^�m^oqf^i� _il`h�lc�fkqo^`biiri^o�jfdo^qflk�lc�ifmlmolqbfk�m^oqf`ibp� fk�o^q�

ifsbo�%Efkqlk�bq�^i+)� .6458� P^k_bod� ^ka�Di^rj^k)� .65-8�Jbkalw^*Cfdrbol^� bq�^e)� .656&+�

>``rjri^qflk� lc�ifmfa�aolmibqp� ^cqbo� bumlprob� ql� M@?p� mlfkqp� ql� ^�afpqro_^k`b� lc�ifmfa�

jbq^_lifpj� fk�ebm^ql`vqbp)� ^�prddbpqflk� prmmloqba� _v�Jbkalw^*Cfdrbol^� bq�^e� %.656&+
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>iqelrde� qeb� bccb`q� lc� M@?� lk� ifmfa� aolmibqp� t^p� klq� l_pbosba� fk� lro� pqrav)�

kbsboqebibpp)� ^�dbkabo�afccbobk`b� l``rooba� fk�o^qp�lc�qeb�`lkqoli� dolrmp� fk�qe^q� qifb�j^ib�

dbkbo^iiv� e^a�efdebo� ifmfa� aolmibq�slirjb� fk�ebm^ql`vqbp� qe^k�qebfo� cbj^ib� `lrkqbom^oq+�

Qeb� obpriq� t^p� `lkpfpqbkq� tfqe�^�_fl`ebjf`^i� ^pp^v� fk�tef`e� qeb� ifmfa� `lkqbkq� t^p� 2+1�

ã�-+3"� ifsbo�tbq�tbfdeq� clo�j^ibp� ^ka�1+0� ã�-+2"� clo�cbj^ibp� fk�`lkqoli� dolrmp� %Mllk�

O)� rkmr_ifpeba� a^q^&+� J^`Ibii^k� bq� ^i+� %.661^&� ^ipl� peltba� efdebo� ifmfa� `lkqbkq� fk�

ifsbop� lc�j^ib�o^qp� %Pmo^drb*A^ibv&� `ljm^oba� ql�qe^q� fk�cbj^ibp� fk�F�@A� ./3� pqrav+� Tb�

pmb`ri^qb� qe^q� qeb� afccbobk`bp� fk� dbkbqf`p� lc�qefp� fk_oba� o^q� pqo^fk� j^v� _b� ^� ob^plk� clo�

efdebo� ifmfa� `lkqbkq� fk� qeb� ifsbop� lc�qeb� j^ibp+

1+/+/+/+P+� Ivplplj^i� bibjbkqp

Fk� qeb� `roobkq� pqrav)� ^k� fk`ob^pb� fk� qeb� slirjb� lc� ivplplj^i� bibjbkqp� lc�

ebm^ql`vqbp� t^p� klqba� fk� 2-� mmj� M@?*alpba� j^ib� ^ka� cbj^ib� o^qp+� Ivplpljbp� ^ob�

_bifbsba� ql�_b�qeb�j^fk�`ljmlkbkq� lc�qeb� fkqo^`biiri^o� afdbpqfsb� pvpqbj� qe^q� fp�`^m^_ib�

lc�afdbpqfkd� lo� abdo^afkd� ^� s^ofbqv� lc�bkaldbklrp� ^ka� buldbklrp� pr_pq^k`bp� _b`^rpb�

lc�^� i^odb� `ljmibjbkq� lc�evaolivqf`� bkwvjb� `lkqbkqp� %De^af^iiv)� .6558� Ilafpe� bq� ^i+)�

.662&+� Ivplpljbp� `ljmofpb� ebqboldbkblrp� pqor`qrobp� fk� ebm^ql`vqbp� ^ka� lqebo� `biip�

%Olpp� bq�^i+)� .662&+� Fk�qeb�mobpbkq� pqrav)�jlomelildf`� `ofqbof^�ql� fabkqfcv� qefp�lod^kbiib�

t^p� pfjfi^o�ql�qe^q�abp`of_ba�_v�Olrfiibo� %.621&� clo�mbof_fif^ov� abkpb� _lafbp� fk�o^q�ifsbo�

%`fqba� fk� De^af^iiv)� .6558� P^e^df^k� ^ka�Klsfhlcc)� .661&+� >k� fk`ob^pb� fk� krj_bo� lo�

pfwb� lc� qefp� lod^kbiib� fp� obi^qba� ql� ^``bibo^qba� fkqo^`biiri^o� _ob^haltk� lc� pqor`qrobp�

%Pq^r_if� bq� ^i+)� .6368� Pbdibk� ^ka� ?leibv)� .66/&+� >p� abp`of_ba� ^_lsb)� qebob� tbob
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fk`ob^pbp� fk� slirjb� lc�PBO� ^ka� ^_kloj^i� jfql`elkaof^� ^q� 2-� mmj� alpb+� Qebobclob)�

^_kloj^i� ^jlrkqp� lc� jbj_o^klrp� pqor`qrobp� kbbaba� ql� _b� objlsba� colj� qeb� `bii)�

tef`e)� fk� qrok)� tlria� obnrfob� buqo^� evaolivqf`� bkwvjbp+� Qefp� ^rdjbkqba� kbba� clo�

evaolivqf`� bkwvjbp� `lfk`fabp� tfqe� ^k� fk`ob^pb� lc� ivplplj^i� bibjbkqp� fk� qeb� `biip+�

Obpriqp� colj� lro� fksbpqfd^qflk� tbob� fk� ^dobbjbkq� tfqe� qe^q� obmloqba� _v� Kfpefwrjf�

%.64-&� fk�^� pqrav� rpfkd� M@?� jfuqrobp)� ^ka� _v�J^`Ibii^k� bq� ^i+� %.661^&� fk� ^� pqrav� lc�

M@?� ./38� ^k� bu`bmqflk� t^p� ^� dbkabo*obi^qba� bccb`q� lk� ivplplj^i� bibjbkqp� klqba� tfqe�

M@?� ./3)� tebob� qeb� fk`ob^pb� fk� ivplplj^i� bibjbkqp� t^p� jlob� molklrk`ba� fk� qeb�

cbj^ibp� qe^k� fk� qeb� j^ibp+� Tloh� lk� qeb� qluf`fqv� lc�`eilofk^qba� _fmebkvip� fk� erj^k�

_bfkdp� _v� Efo^v^j^� bq� ^i+� %.636&� %`fqba� _v� Q^kfh^t^)� .646&� e^p� peltk� ^k� fk`ob^pba�

krj_bo� lc�ifmlcrp`fk� do^kribp� fk�ebm^ql`vqbp� tef`e� ^ob�_bifbsba� ql� _b� qbojfk^i� pq^dbp�

lc� ivplplj^i� afdbpqflk+� Pq^r_if� bq� ^i+� %.636&� obmloqba� ^� ebfdeqbkfkd� lc� abkpb� _lav�

slirjb� fk�o^q�ebm^ql`vqbp� clo�^�2*a^v�bumlprob�mbofla�tfqe�me}kl_^o_fq^i+� Abqbo�%.64.&�

`lk`iraba� qe^q� qeb� j^fk� plro`b� clo� qeb� ivplplj^i� evaoli^pbp� qe^q� ^mmb^oba� cliiltfkd�

dir`^dlk� ^ajfkfpqo^qflk� ql� o^qp� lofdfk^qba� colj� abkpb� _lafbp� fk� ifsbo+

/)-)-)-)1)� IZgdm^hdbZh

Qlq^i� slirjb� lc� mbolufpljbp� mbo� ebm^ql`vqb� t^p� `^i`ri^qba� ^q� afccbobkq�

`lk`bkqo^qflkp� lc�M@?� .20� fk�lro�tloh)�tiff`e�alr_iba� fk�j^ib� ^ka� cbj^ib� o^qp� alpba�

^q�2-�mmj�fk�`ljm^ofplk� tfqe�qelpb� fk�`lkqolip+� Mbolufpljbp� ^ob� bpmb`f^iiv� fjmloq^kq�

fk� lufa^qflk� ^ka� abqlufcf`^qflk� ob^`qflkp� %@ebsfiib)� .661&+� >q� ib^pq� 1-� bkwvjbp�

^ppl`f^qba� tfqe� mbolufpljbp� e^sb� _bbk� fabkqfcfba)� tef`e� fk`irab� lufa^pbp)� `^q^i^pb)
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evaoli^pbp� ^ka� bkwvjbp� qe^q� m^oqf`fm^qb� fk� %0*lufa^qflk� lc�ilkd*`e^fk� c^qqv� ^`fap� %O^l�

^ka� Obaav)� .66.&+� Fk� ebm^ql`vqbp)� `^q^i^pb� `lkpqfqrqbp� ^_lrq� .2"� lc� qeb� qlq^i�

mbolufplj^i� molqbfkp+� @^q^i^pb� crk`qflkp� ^p� ^� molqb`qfsb� bkwvjb� clo� `biip8� fq� lufafwbp�

evaoldbk�mbolufab� molar`ba� arofkd� `bii� fkgrov� %Ab�Arsb)� .650&+� Bmlufabp� ^ob� clojba�

arofkd� _flqo^kpcloj^qflk� lc�j^kv� ubkl_flqf`p� fk`irafkd� M@?p� %M^fhfkplk� bq� ^i+)� .6508�

P^cb)� .651&+� Qebv�ob^`q�tfqe�kr`iblmefif`� dolrmp� fk�kr`ibf`� ^`fap�^ka� molqbfkp)� tef`e)�

^``loafkd� ql�AbMfboob� ^ka� Bjpqbo� %.645&)� obpriqp� fk�jrq^dbkf`fqv)� `^o`fkldbkf`fqv� ^ka�

`vqluf`fqv+� Bmlufab� evaoli^pbp� qe^q� ab^`qfs^qb� bmlufabp� sf^� evao^qflk� ql� aflip� f̂*b�

mobpbkq� fk�PBO)� `vqlpli� ^ka�mbolufpljbp� lc�ebm^ql`vqbp� %Drbkqekbo� ^ka�Lbp`e)� .6508�

Jllav� bq�^i+)� .6538� M^qbi� bq�^i+)� .653&+� Mbolufpljbp�j^v�`lkqff_rqb� ql�qeb� ab^`qfs^qflk�

lc�bmlufabp� _b`^rpb� qeb� klk*pbib`qfsb� mbojb^_fifqv� lc�qebfo�jbj_o^kb� `lria� ^iilt� qeb�

afccrpflk� lc� bmlufab� evaoli^pb� lrq� lc� mbolufpljbp� lo� afccrpflk� lc� bmlufab� fkql�

mbolufpljbp� %J^fj^boqp� ^ka� S^k� Sbiaelsbk)� .66/&+� Krjbof`^i� fk`ob^pb� fk� ebm^qf`�

mbolufpljbp� t^p� obmloqba� fk� o^qp� cba� `eilofk^qba� _fmebkvip� tfqe� qeb� dob^qbpq� obpmlkpb�

`ljfkd�colj�pr_pq^k`bp� `ljmlpba�lc�efdifiv�`eilofk^qba�`ebjf`^ip� ^ka�qelpb�mlppbppfkd�

^� `eilofkb� fk�1� ^ka,lo� 1$� mlpfqflk� %E^kpbii� ^ka� B`l_f`elk)� .641&)� pfjfi^o� ql� qe^q� ^p� fk�

M@?� .20+� Molifcbo^qflk� lc� mbolufpljbp� t^p� ^ipl� abp`of_ba� fk� qeb� ifsbo� lc� olabkqp�

^ajfkfpqo^qba� efde*c^q� afbqp� %@eofpqf^kpbk� bq� ^i+)� .65.8� Ab� @o^bjbo� bq� ^i+)� .661&)� lo�

qob^qba�tfqe�evmlifmfabjf`� aordp� pr`e� ^p�`ilcf_o^qb)� k^cbklmfk� ^ka� P^E�1/*015)� tef`e�

^ob� abpfdk^qba� ^p� mbolufpljb� molifcbo^qlop� %Ebpp� bq� ^i+)� .6328� Obaav� bq� ^i+)� .6418�

Jllav� ^ka� Obaav)� .643&+� Eltbsbo)� ^iqbo^qflkp� lc�ebm^ql`vqbp� ^cqbo� bumlprob� ql� qeb�

molifcbo^qlop� ^ob� afccbobkq� colj�qelpb� abqb`qba� fk�qeb� mobpbkq� pqrav+� Ifsbo� bki^odbjbkq
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`^rpba� _v� molifcbo^qlop� fp� mofk`fm^iiv� arb� ql� fk`ob^pb� fk� krj_bo� ^ka� pfwb� lc�

mbolufpljbp8� PBO� ^rdjbkqp� lkiv� ql� ^� jfia� abdobb� %O^l� ^ka� Obaav)� .66.&+� Fk� qeb�

`roobkq� pqrav)� PBO� mi^vba� qeb� dob^qbpq� olib� fk� qeb� `bii� evmboqolmev8� `lkqof_rqflk� lc�

mbolufpljbp� ql� qeb� fk`ob^pb� lc�`bii� slirjb� t^p� pj^ii+� >�afccbobk`b� fk�jb`e^kfpj� lc�

^`qflk�lc�M@?p�^ka�mbolufpljb� molifcbo^qlop�tlria�^``lrkq� clo�qeb�s^of^qflk+� >�dbkabo�

afccbobk`b� fk� qeb� mbolufplj^i� ^iqbo^qflk� t^p� ^ipl� klqba� fk� qeb� `roobkq� pqrav+� >�

pfdkfcf`^kq� fk`ob^pb� lc�mbolufplj^i� slirjb� t^p� abqb`qba� fk�cbj^ib� o^qp� ^q� 2� mmj�alpb)�

_rq�klq� fk�qeb�j^ib� `lrkqbom^oqp+� Mbolufpljb� _flpvkqebpfp)� eltbsbo)� albp� klq�molsfab�

^�`irb�ql�qeb�dbkabo�afccbobk`bp� obsb^iba� fk�lro�tloh+� Qeb�lod^kbiib)� ^``loafkd� ql� i^qbpq�

`lk`bmq)� fp�pvkqebpfwba� _v�mlpqqo^kpi^qflk^i� fk`lomlo^qflk� lc�kbt�j^qofu�^ka�jbj_o^kb�

molqbfkp� fkql� mobbufpqfkd� mbolufpljbp)� tef`e�cfopq� fk`ob^pbp� fk�pfwb)� ^ka� qebk�afsfabp� ql�

cloj�a^rdeqbo�mbolufpljbp� %I^w^olt�^ka�Crgfhf)� .6528�Ilafpe�bq�^i+)� .6628�J^pqbop� ^ka�

@o^kb)� .662&+� De^af^iiv� %.655&)� _^pba� rmlk�^�cfkafkd�qe^q�`ilcf_o^qb� `^rpba� ^iqbo^qflkp�

fk�j^ib� o^q�ebm^ql`vqbp� tebob^p� ebm^ql`vqbp� colj�cbj^ibp� ob`bfsfkd� pfjfi^o� alpb� tbob�

rk^ccb`qba)� pq^qbp� qe^q� qeb� ^iqbo^qflkp� fk�mbolufpljb� ^ob� pbu� ^ka� pmb`fbp� pmb`fcf`+� Qeb�

dbkabo*obi^qba� bccb`qp� e^sb� ^ipl�_bbk�klqba�mobsflrpiv� fk�qeb�pqrafbp� lk�M@?p� fk�qeb� o^q�

rpfkd� >ol`ilo� %Hfj_olrde� bq� ^i+)� .64/&)� M@?� ..5� ^ka� ./3� %J^`Ibii^k� bq� ^i+)� .661^&)�

tebob� cbj^ibp� tbob�jlob� pbkpfqfsb� ql� qeb� `ljmlrka� qe^k� qeb�j^ibp+� Prdfv^j^� bq� ^i+�

%.661&� e^a� mlfkqba� lrq� qe^q� dbkabo� afccbobk`b� fk� `ilcf_o^qb� fkar`qflk� lc�mbolufplj^i�

_bq^*lufa^qflk� fk� o^qp� t^p� _b`^rpb� lc�qbpqlpqbolkb� qe^q� fp� fkslisba� fk� obdri^qfkd� qeb�

obpmlkpfsbkbpp+� Fkplc^o� ^p� M@?� fp� `lk`bokba)� tb� prddbpq� qe^q� dbkabo*obi^qba� bccb`qp�

j^v� _b� ^�`lkpbnrbk`b� lc�bpqoldbk� fkslisbjbkq+
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/)-).)� <dcXajh^dc

Qeb� mobpbkq� pqrav� obsb^iba� qe^q� pr_`eolkf`� bumlprob� ql� M@?� .20� `^rpbp�

riqo^pqor`qro^i� `e^kdbp� fk� `bkqofil_ri^o� ebm^ql`vqbp� lc� Pmo^drb*A^tibv� o^qp+� Qeb�

^iqbo^qflkp� fk`iraba�`bii�evmboqolmev)� PBO�molifcbo^qflk)� OBO�^iqbo^qflkp)� jfql`elkaof^i�

^_kloj^ifqfbp)� ^ka� ^rdjbkq^qflkp� lc� mbolufpljb� ^ka� ivplplj^i� bibjbkq� slirjb+�

Ebm^ql`vqbp� colj� ^kfj^ip� fk� qeb� 2-� mmj� %efdebpq� alpb&� dolrmp� e^a� qeb� jlpq� pbsbob�

`e^kdbp+� Bu`bmq� clo�qeb� c^`q�qe^q� fk`ob^pb� fk� ivplplj^i� bibjbkqp� t^p� abqb`qba� lkiv� ^q�

2-� mmj)� qeb� obpq� lc�qeb� jlomelildf`^i� ^iqbo^qflkp� l``rooba� ^q� 2� mmj� `lk`bkqo^qflk+�

Dbkabo*obi^qba� M@?� bccb`qp� l``rooba� fk�mbolufpljbp� ^ka�OBO�molcfibp+� >k� fk`ob^pb� fk�

mbolufplj^i� slirjb� mbo� ebm^ql`vqb� lc� cbj^ib� o^qp� t^p� abqb`qba� ^q� ^� iltbo� alpb� qe^k�

qelpb� fk� j^ib� o^qp+� Qeb� OBO� fk`ob^pba� fk� slirjb� fk� cbj^ibp� ^q� 2� ^ka� 2-� mmj8� fk�

`lkqo^pq)� fq� t^p� mrwwifkd� ql� abqb`q� ab`ob^pba� s^irbp� fk� j^ibp� ^q� qeb� p^jb� alpbp+�

?b`^rpb� qeb� jlomelildf`� ^iqbo^qflkp� abp`of_ba� ^_lsb� tlria� obmobpbkq� ^k� ^a^mqfsb�

obpmlkpb� o^qebo� qe^k� m^qelildf`� ibpflkp)� qeb� KL>BI� clo� M@?� .20� t^p� klq� l_q^fkba)�

fkpqb^a)� qeb� kl� l_pbos^_ib� jlomelildf`� ^iqbo^qflk� ibsbi� clo� qeb� `lkdbkbo� t^p�gradba� ql�
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Fkqbo^`qflkp� lc� /)/$)1)1$)2)2$*ebu^`eilol_fmebkvi� ^ka� /)0)4)5�)*qbqo^`eilolaf_bkwl*m*�
aflufk� fk� ^� pr_`eolkf`� cbbafkd� pqrav� fk� qeb� o^q+� @ebjlpmebob� .66/8� /27� /-/0*/-/4+

SLP�GD)�?BBJP�O?+�Aboj^i�qluf`lildv� pqrafbp�lc�qb`ekf`^i�mliv`eilofk^qba� _fmebkvip�
^ka� co^`qflkp� qeboblc�fk� o^__fqp+� Qluf`li� >mmi� Me^oj^`li� .64.8� .67� 3.4*300+

SLP� GD)�HLBJ>K� GE+�@ljm^o^qfsb� qluf`lildf`� pqrav�tfqe�mliv`eilofk^qba� _fmebkvip�
fk� `ef`hbkp� tfqe� pmb`f^i� obcbobk`b� ql� mlomevof^)� babj^� cloj^qflk)� ifsbo� kb`olpfp)� ^ka�
qfpprb� obpfarbp+� Qluf`li� >mmi� Me^oj^`li� .64-8� .47� 323*335+

SLP� GD)� KLQBK?LLJ*O>J� B+� @ljm^o^qfsb� qluf`fqv� pqrav� lc� /)1)2)/í)1í)2í*�
ebu^`eilol_fmebkvi� ^ka� ^� mliv`eilofk^qba� _fmebkvi� jfuqrob� fk� o^__fqp+� Qluf`li� >mmi�
Me^oj^`li� .64/8� /07� 203*245+

SLP� GD)� OLR� QA+� Fjjrklprmmobppfsb� ^`qfsfqv� lc� ^� mliv`eilofk^qba� _fmebkvi�
mobm^o^qflk� lk�qeb� erjlo^i� fjjrkb� obpmlkpb� fk�drfkb^�mfdp+� Qluf`li� >mmi� Me^oj^`li�
.64/8� /.7� 216*222+

T>FA� GP+� M@?p� ^ka� bksfolkjbkq)� sli+� .+� ?l`^�O^qlk7� @O@)� .654+

TBF?BI� BO+� >� pfjmifcfba� jlomeljbqof`� jbqela� clo�bpqfj^qfkd� afccrpfkd� `^m^`fqv� fk�
kloj^i� ^ka� bjmevpbj^qlrp� erj^k� irkdp+� >j�Obs� Obpmfo� Afp� .640^8� .-47� 246*256+

TBF?BI�BO+�Qeb�jlomelildf`^i� _^pfp� lc�^isbli^o*`^mfii^ov� d^p�bu`e^kdb+� Mevpfli� Obs�
.640_8� 207� 1.6*1/-+
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TBF?BI� BO+� Pqboblildf`^i� jbqelap+� Slirjb� .7� Mo^`qf`^i� jbqelap� clo� _flildf`^i�
jlomeljbqov+� Ilkalk7� >`^abjf`)� .646+

TBF?BI� BO)� PQ>R?IF� T)� DKïD.� EO)� EBPP� C>+� @loobi^qba� jlomeljbqof`� ^ka�
_fl`ebjf`^i� pqrafbp� lk� qeb� ifsbo� `bii7� .+�Jlomeljbqof`� jlabi)� pqboblildf`� jbqelap� ^ka�
kloj^i� jlomeljbqof`� a^q^� clo� o^q� ifsbo+� G� @bii� ?fli� .6368� 1/7� 35*6.+

TBFPP� I+� @bii� ^ka� Qfpprb� ?flildv7� >� qbuq_llh� lc�efpqlildv+� ?^iqfjlob7� Ro_^k� ^ka�
P`et^owbk_bod)� 3 qe�ba+)� .655+

TF@HPBII� PA+�Qeb�`lomrp`ib� mol_ibj7�>�j^qebj^qf`^i� pqrav�lc�̂ �_fljbqof`� mol_ibj+�
?fljbqofh^� .6/28� .47� 51*61+

TLIC� Q)� ABJF@� B)� T>KABOKP� E+� >iaofk� bmlufa^qflk7� ^� efdeiv� pbkpfqfsb� fkabu�
pmb`fcf`� clo� `vql`eoljb� m*12-� abmbkabk`b� jlklluvdbk^pb� ^`qfsfqfbp+� Aord� Jbq^_�
Afpmlp� .6468� 47� 0-.*0-2+

WFBDIBO�AJ+� Abqluf`^qflk7� lufa^qflk� ^ka� obar`qflk+� Fk7�>of^p� FJ)�?lvbo� GI)� C^rpql�
K)� G^hl_v�T?)� P`e^`eqbo� A>)� Pe^cofqw�A>)� bap+� Qeb� ifsbo7� _flildv� ^ka� m^qel_flildv+�
Kbt� Vloh7� O^sbk)� .6617� 1.2*1/4+
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:eeZcY^m� :

>fjZi]Zhac� [dgbjaVi^dc5

@eilo^i� evao^qb 1-+1� jd
Mbkql_^o_fq^i 6+4� jd
J^dkbpfrj� prime^qb� ebmq^evao^qb /.+0� jd
Bqe^kli� %62"& .15+2� jd
Molmvibkb� div`li 1--+-� jd
T^qbo� ql� j^hb . + - � ji
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Cfu^qflk� ^ka� Mol`bppfkd� Molql`li� clo�Qo^kpjfppflk� Bib`qolk� Jf`olp`lmb

7O[0

CGVN0

=SVW� 7O[0

CGVN0

5KN\JUGWK0

4PKGU0

8RLOPWUGWK0

6QHKJ0

=SP\QKUO]K0

Mi^`b�pmb`fjbkp�fk�/"�dirq^o^iabevab)� melpme^qb�_rccboba)�clo�.*/�
elrop� ^q� ollj� qbjmbo^qrob

Fk�-+.� J� melpme^qb� _rccbo)� /*2� qfjbp)� b^`e� clo� .-�jfk�lk� olq^qlo

Fk� ."�LPL1)� melpme^qb� _rccboba)� clo� .*/� elrop� fk� obcofdbo^qlo

Fk� afpqfiiba� t^qbo� lo� -+.� J� melpme^qb� _rccbo� clo� 2*.-� jfk

2-"� Bqe^kli� 2*.-� jfk
4-"� Bqe^kli� .-�jfk� qtf`b
62"� bqe^kli� .-�jfk� qtf`b
.--"� bqe^kli� .2� jfk� qtf`b

Molmvibkb� Lufab� %ML& . - � jfk� lk� olq^qlo�
. - � jfk� klq� lk� olq^qlo

2-72-� Bmlk� jfuqrob�ql� ML� .� ifo
427/2� Bmlk� jfuqrob�ql� ML� .� eo
Mrob� Bmlk� jfuqrob� lsbokfdeq�fk� s^`rrj� abpf``^qlo

Mi^`b� qfpprb� fk� i^_biiba� jlriap)� cfii� /,0� tfqe� Bmlk� jfuqrob�

Fk�s^`rrj� lsbk� lsbokfdeq� ^q� 32*4-É@

,,2



:eeZcY^m� <

I<;� BciV`Z'� ;dYn�PZ^\]i� VcY�KZaVi^kZ�E^kZg�PZ^\]i� d[�KVih� YdhZY�l^i]�I<;� ,0.

Qob^qjbkq�
%mmj� M@?� fk� afbq& k 

@^i`ri^qba�
>jlrkq  �
lc�M@?� Fkq^hb�
%g^d,hd� _t,a^v&

Cfk^i� ?lav�
Tbfdeq� %d&

Ifsbo�
%"� _t&

@lkqoli� - .-
J^ib

- 152� ã� 2/ 0+.� ã�-+0
-+-2 .- 0+3 166� ã�10 0+/� ã� -+/
-+2 .- 01 2-2� ã�11 0+.� ã�-+0
2+- .- 013 2/4� ã�1/ 0+/� ã� -+/
2-+- .- 0)201 2..� ã�03 1+/� ã� -+2'

@lkqoli� - $3 Cbj^ib
- /4/� ã� /3 0+.� ã� -+/

-+-2 .- 1+/ /42� ã�/4 0+-� ã� -+0
-+2 .- 1/ /5-� ã�/2 0+.� ã� -+/
2+- .- 1/5 /41� ã�/1 0+.� ã� -+/
2-+- .- 1)./2 /34� ã�// 0+3� ã� -+2'

è�Krj_bo� lc�^kfj^ip8� a^q^� abklqb� jb^kp� ã� P+A+
Qeb� alpb� fk� ,ud,hd� _t,a^v� t^p� `^i`ri^qba� rpfkd� ^sbo^db� _lav� tbfdeq� ^ka� clla�

'� Pfdkfcf`^kqiv� afccbobkq� colj� `lkqoli� dolrmp� %m� 9�-+-2&`lkprjmqflk� jb^proba� tbbhiv�
lsbo� ^� .0*tbbh� mbofla

..5


