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rkfsbopfqv� pbkq� rp� ^k� fkcboflo�
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Qeb� ^rqelo� e^p� do^kqba� ^k�
foobsl`^_ib�klk*bu`irpfsb�if`bk`b�
^iiltfkd� qeb� K^qflk^i� If_o^ov� lc�
@^k^a^� ql� obmolar`b)� il^k)�
afpqof_rqb� lo� pbii� `lmfbp� lc�
efp,ebo�qebpfp�_v�^kv�jb^kp�^ka�
fk� ^kv� cloj� lo� cloj^q)� j^hfkd�
qefp�qebpfp�^s^fi^_ib�ql� fkqbobpqba�
mboplkp+

I$^rqbro� ^� ^``loaÄ� rkb� if`bk`b�
fooÄsl`^_ib� bq� klk� bu`irpfsb�
mbojbqq^kq� ~� i^� ?f_iflqeÅnrb�
k^qflk^ib� ar� @^k^a^� ab�
obmolarfob)� moÇqbo)� afpqof_rbo� lr�
sbkaob� abp� `lmfbp� ab� p^� qeÅpb�
ab� nrbinrb� j^kfÅob� bq� plrp�
nrbinrb� clojb� nrb� `b� plfq� mlro�
jbqqob� abp� bubjmi^fobp� ab� `bqqb�
qeÅpb� ~� i^� afpmlpfqflk� abp�
mboplkkbp�fkqÄobppÄbp+

Qeb� ^rqelo� obq^fkp� ltkbopefm� lc�
qeb� `lmvofdeq� fk� efp,ebo� qebpfp+�
Kbfqebo�qeb�qebpfp�klo�pr_pq^kqf^i�
buqo^`qp�colj�fq�j^v�_b�mofkqba�lo�
lqebotfpb� obmolar`ba� tfqelrq�
efp,ebo�mbojfppflk+

Iï0rqbro�`lkpbosb�i^�molmofÄqÄ�ar�
aolfq� a$^rqbro� nrf� molqÅdb� p^�
qeÅpb+� Kf� i^�qeÅpb�kf� abp�buqo^fqp�
pr_pq^kqfbip� ab� `biib*`f� kb
alfsbkq� Çqob� fjmofjÄp� lr
^rqobjbkq� obmolarfqp� p^kp� plk�
^rqlofp^qflk+
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>ariq� l_bpb� c^,c^� Wr`hbo� o^qp� ^ob� evmbofkprifkÄjfb)� evmboifmfaÄjfb)� fkprifk�
obpfpq^kq� ^ka� klojldiv`bjf`+� Fk`ob^pba� fkprifk� pb`obqflk� fk� obpmlkpb� ql� dir`lpb� fp�
l_pbosba� fk� 0� th� lia� o^qp� _rq� c^pqfkd� evmbofkprifkbokf^� fp� klq� bsfabkq� rkqfi� 2� th+�
Absbilmjbkq^i�pqrafbp�tbob�`^oofba�lrq� ql� fksbpqfd^qb� qeb� mlppf_fifqv� qe^q� m^k`ob^qf`�
fpibq� ibpflkp� ^ob� mobpbkq� fk� qeb� ?*`biip� lc� c^,c^� o^qp� moflo� ql� qeb� l_pbosba� fk`ob^pba�
obpmlkpb� ql� pqfjri^kqp+� Rpfkd� fpli^qba� m^k`ob^qf`� fpibqp� colj� ^ariq)� tb^kifkd� ^ka�
pr`hifkd�o^qp)� qeb� qfjb�lc�lkpbq�lc�crk`qflk^i� `e^kdbp� fk� ^+*^aobkbodf`� ob`bmqlop� ^ka�
^_kloj^i� obdri^qflk�lc�div`livpfp� fk�?*`biip�t^p� fksbpqfd^qba� fk� c^,c^� o^qp+� Ib^k� ^db*�
ok^q`eba� ^kfj^ip� pbosba� ^p� `lkqolip+

Crk`qflk^i� `e^kdbp� fk� ^g*^aobkbodf`� ob`bmqlop� tbob� klq� l_pbosba� fk� qebpb�
pqrafbp+� Dr^k^_bkw�%^k�k[*^aobkbodf`�ob`bmqlo�^dlkfpq&�pfjfi^oiv�fkef_fqba�dir`lpb�%�.2�
jJ&�fkar`ba� fkprifk�obib^pb�colj�fpli^qba� fpibqp�colj�^ariq�^ka�2�th�lia� o^qp�lc�_lqe�
mebklqvmbp+� Mebkvibmeofkb�%^k�lwo^aobkbodf`�ob`bmqlo�^dlkfpq&�afa�klq�^ccb`q�dir`lpb�
pqfjri^qba� fkprifk� pb`obqflk� ^q� ^kv� pq^db+� Fa^wlu^k� %^k� ^)*^aobkbodf`� ^kq^dlkfpq&�
_il`hba� dr^k^_bkw� fkef_fqlov� ^`qflkp� lk� dir`lpb� pqfjri^qba� fkprifk� obib^pb� fk� _lqfq�
mebklqvmbp� _rq� mo^wlpfk� %^k� ^)*� ^aobkbodf`� ob`bmqlo� ^kq^dlkfpq&� afa� klq� ^iqbo�
dr^k^_bkw� fkef_fqba� fkprifk� obib^pb� fk� bfqebo� ib^k� lo� c^,c^� fpli^qba� fpibqp� ^q� ^kv� ^db+�
Qebpb�pqrafbp� c^fiba�ql�`lkcfoj�qeb�bufpqbk`b�lc�^� mo^wlpfk*pbkpfqfsb� ^[*^aobkl`bmqlo�
mobsflrpiv� obmloqba� fk� fpibqp�lc�c^,c^� o^qp+

@e^kdbp� fk� qeb� dir`lhfk^pb� pbkpfqfsfqv� ql� fkef_fqflk� _v�j^kklebmqrilpb� tbob�
mobpbkq� fk� fpli^qba� fpibqp� colj� _lqe� ^ariq� ^ka� 2� th� lia)� _rq� klq� 0� th� lia� mobl_bpb�
c^,c^� o^qp+� J^kklebmqrilpb� fkef_fqba�dir`lpb� %.2� jJ&� pqfjri^qba� fkprifk� obib^pb� fk�
^� alpb�abmbkabkq�j^kkbo� fk� fpli^qba� fpibqp� colj� ^ariq)� 2�th�^ka� 0�th� lia� ib^k� o^qp�
^ka� fk� 0� th� lia� mobl_bpb� c^,c^� o^qp+� >� pfdkfcf`^kq� obar`qflk� fk� dir`lpb� pqfjri^qba�
fkprifk� obib^pb� colj� fpli^qba� fpibqp� lc� 2� th� lia� c^,c^� o^qp� t^p� l_pbosba� ^q� ^� 0*clia�
efdebo� alpb� lc� j^kklebmqrilpb� qe^k� fk� ib^k� o^qp+� Qeb� dir`lhfk^pb� obpmlkpb� ql�
j^kklebmqrilpb� fk� m^k`ob^qf`� fpibqp� lc�^ariq� c^,c^� o^qp�t^p� `ljmibqbiv� ilpq+

Colj�qebpb�pqrafbp�fq�fp�`lk`iraba� qe^q�tebk� fpli^qba� fpibqp�colj� c^,c^� o^qp�^ob�
fk`r_^qba� fk� dir`lpb� %.2jJ&� tef`e� fp� tfqefk� qeb� mevpflildf`^i� o^kdb)� crk`qflk^i�
`e^kdbp� fk� qeb� [ **^aobkl`bmqlop� ^ob� klq� bumobppba+� >ipl)� qeb� pvjm^qebqf`� kboslrp�
pvpqbj� buboqp� fqp� fkef_fqlov� obdri^qflk� lc� qeb� m^k`ob^qf`� fpibq� ?*`biip� qeolrde� lg*�
^aobkl`bmqlop�_rq�klq�^y*^aobkl`bmqlop+� M^kbï�b^qf`�fpibq�dir`lhfk^pb�fk�fpli^qba� fpibqp�
colj� c^,c^� o^qp� e^sb� obar`ba� pbkpfqfsfqv� ql� j^kklebmqrilpb� ^q� 2� th� lc� ^db� ^ka� ^ob�
`ljmibqbiv� fkpbkpfqfsb� ql�j^kklebmqrilpb� _v�5�*� ./�th�lc�^db+� Qerp� fkpbkpfqfsfqv� ql�
j^kklebmqrilpb� ^olpb� `lk`roobkqiv� tfqe� qeb� obmloqba� lkpbq� lc� c^pqfkd�
evmbofkprifkbjf^+

Fq�fp�tbii�bpq^_ifpeba�qe^q�^aobk^ib`qljv�^_lifpebp�lo�obar`bp�j^kv�pvjmqljp�
lc�l_bpfqv�fk� c^,c^�o^qp)� qebob_v� fjmif`^qfkd�qeb�evmlqe^i^jl*mfqrfq^ov*^aobk^i� ^ufp� fk�
qeb� m^qeldbkbpfp� lc� l_bpfqv+� Qeb� abmbkabk`b� lk� qeb� mobpbk`b� lc� ^k� fkq^`q�
evmlqe^i^jl*mfqrfq^ov*^aobk^i� ^ufp� ql� qeb� absbilmjbkq� lc� qeb� obar`ba� dir`lhfk^pb�
obpmlkpb� ql� j^kklebmqrilpb� fkef_fqflk� t^p� croqebo� fksbpqfd^qba� _v� `^oovfkd� lrq



^aobk^ib`qljv� fk� 2�th�lia� ib^k� ^ka� c^,c^� o^qp+� Qtl�th�mlpq�prodbov�qeb�dir`lhfk^pb�
obpmlkpb� ql� j^kklebmqrilpb� fkef_fqflk� t^p� qbpqba+� >aobk^ib`qljv� t^p� clrka� ql�
obar`b� qeb� o^qb� lc�tbfdeq� d^fk� fk� c^,c^� o^qp� _r[� afa� klq� ^ccb`q� qeb� m^k`ob^qf`� fpibq�
fkprifk� `lkqbkq+� Qebob�t^p�kl�bccb`q�lc�^aobk^ib`qljv�lk� bfqebo�tbfdeq�d^fk�lo�fpibq�
fkprifk� `lkqbkq� fk� qeb� ib^k� o^qp+� Dir`lpb� %.2� jJ&� fkar`ba� fkprifk� obib^pb�t^p� alpb�
abmbkabkqiv� obar`ba� _v� j^kklebmqrilpb� fk� fpli^qba� fpibqp� colj� ^aobk^ib`qljfwba�
ib^k)� pe^j� ib^k� ^ka� ^aobk^ib`qljfwba� c^,c^� o^qp)� _rq� j^kklebmqrilpb� e^a� kl�
pfdkfcf`^kq�bccb`qp�fk�qeb�pe^j�lmbo^qba�c^,c^�o^q�m^k`ob^qf`�fpibqp+� Qebpb�a^q^�molsfab�
bsfabk`b� qe^q� qeb� absbilmjbkq� ^ka� mbopfpqbk`b� lc�^_kloj^i�dir`lhfk^pb� ^`qfsfqv� fk�
c^,c^� o^qp� fp� rkabo� qeb� fkcirbk`b� lc� ^k� fkq^`q� evmlqe^i^jl*mfqrfq^ov*^aobk^i� ^ufp+�
Objls^i� lc� `loqf`lpqbolkb� ^_lifpebp� qeb� abcb`q+� Jlob� pqrafbp� lk� qeb� bccb`q� lc�
dir`l`loqf`lfap� lk� qeb� bumobppflk� fc�dir`lhfk^pb� fk� c^,c^� o^qp� ^ob� kbbaba� ql� croqebo�
abqbojfkb� qeb� pmb`fcf`� k^qrob� li� ibpflk� fk� qeb� c^,c^� o^q+
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^ka� `lkpq^kq� bk`lro^dbjbkq� arofkd� qeb� mbofla� lc� qefp� pqrav+
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i^_lo^qlov� fk� qeb� mol`bppfkd� lc� qeb� m^k`ob^qf`� qfpprbp+� F� tfpe� ql� qe^kh� Aop+� H^obk�

Df_plk� ^ka�>i^k� Alk^ia� clo� qebfo� ^ppfpq^k`b�tfqe� s^oflrp� ^pmb`qp� lc� qeb� qebpfp+

Qeb�cfk^k`f^i�prmmloq� colj� qeb�@^k^af^k�Af^_bqbo�>ppl`f^qflk� ^ka� qeb�Abm^oqjbkq�

lc�>k^qljv� ^ka� Mevpflildv� fp� ^`hkltibadba+

Cfk^iiv)� F� tlria� ifhb� ql� qe^kh� jv� erp_^ka� Coba� clo� efp� m^qfbk`b)�

bk`lro^dbjbkq� ^ka� prmmloq� arofkd� qeb� mbofla� lc�qefp� pqrav+
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`bkqob� %Elb_bi� ^ka�Ebok^kabw)� .6608� Hbbpbv)� .660&+

)&)&� Gf]R`�\ S�\OR`Vaf&

>k� l_bpb� pvkaoljb� fp� bqflfldf`^iiv�`i^ppfcfba� ^p� afbq^ov�l_bpfqv� fc�afbq�`e^kdb�

fp� qeb� lkiv�rkaboivfkd� `^rpb� %Pqlkb�@N� < G#� .65-8� Ibsfk� @G� < D#� .650_&)� m^qelildf`^i� fc



fq� ^ofpbp� arb� ql� qo^rj^� lo� evmlqe^i^jf`� fkgrov� %Gb^kobk^ra)� .6528� ?o^v� ^ka� Vloh)�

.646&�lo�dbkbqf`� fc�fq�l``rop� fk� qeb� ^_pbk`b�lc�`e^kdbp� fk�afbq�lo�evmlqe^i^jf`�fkgrov�

%Wr`hbo� ^ka� Wr`hbo)� .63.&+� Eltbsbo� qebob� fp� kl� `ib^o� pbm^o^qflk� _bqtbbk� qeb�

`^rpbp�pfk`b�j�jlpq�`^pbp�qebob� fp�^q�ib^pq�^�qo^kpfbkq�fk`ob^pb�fk�bkbodv�`lkprjmqflk�

fk� qeb� dbkbqf`^iiv� qo^kpjfqqba� lo� evmlqe^i^jf`�l_bpb� pvkaoljbp� %?o^v�@N� <G%#� .656&+�

Qeb� bkbodv� fj_^i^k`b� `^k� obpriq� fk� bki^odbjbkq� %evmboqolmef`� l_bpfqv&� lo�

jriqfmif`^qflk� %evmbomi^pqf`� l_bpfqv&� lc�qeb� c^q�`biip+

)&)&)&� 9VRaN_f�\OR`Vaf&

Afbq^ov� l_bpfqv� fp� `^rpba� _v� bu`bpp� `lkprjmqflk� lc� efde� bkbodv� cllap�

`lj_fkba�tfqe� obar`ba�^`qfsfqv�clo�^�molilkdba�qfjb�^ka�fp�kloj^iiv�evmboqolmef`�fk�

k^qrob)� ^iqelrde� efde� c^q� afbqp� `^k� `^rpb� kbt� c^q� `bii� pvkqebpfp� %?o^v�@N� <C#� .656&+�

Afbq^ov� l_bpfqv�dbkbo^iiv�l``rop�fk�mblmib�lo�^kfj^ip�qe^q�^ob�dbkbqf`^iiv�prp`bmqf_ib�

ql� l_bpfqv�%P`ebjjbi�@N�<N%#� .64-8�Pqlkb�@N�<G%#� .65-8�Ibsfk�@N�<G%#� .650_&+� Vlrkd�^ka�

j^ib� ^kfj^ip�^ob�ibpp�prp`bmqf_ib� ql�afbq^ov�l_bpfqv�qe^k�^ob�lia�^ka�cbj^ib�^kfj^ip�

%P`i^c^kf� ^ka� Dloj^k)� .644&+� Afbq^ov� l_bpfqv� `^k� _b� fkar`ba� bumbofjbkq^iiv� _v�

j^kfmri^qfkd�afbq�`ljmlpfqflk)� qeb�^jlrkq�lc�clla�cba�lo�qeb�t^v�lc�abifsbofkd�clla�

ql� qeb�^kfj^i)�pr`e�^p�qr_b�cbbafkd�lo�clo`ba�cbbafkd+� Qeb�^s^fi^_fifqv�lc�efde�bkbodv�

cllap�`lrmiba�tfqe�obar`ba�^`qfsfqv�ib^ap�ql�tbfdeq�d^fk�fk�erj^kp�^ka�bumbofjbkq^i�

^kfj^ip+� P`i^c^kf� ^ka� Pmofkdbo� %.643&� peltba� qe^q� o^qp� ^iiltba� ^``bpp� ql� `^cbqbof^�

clla� fk�^aafqflk� ql� qebfo� obdri^o�afbq�^qb�jlob�qe^k� qeb� ^kfj^ip�cba�lkiv�qeb� obdri^o�

afbq�^ka�d^fkba�tbfdeq+� Eltbsbo�qelpb�tef`e�e^a�^``bpp� ql�^� orkkfkd�tebbi�d^fkba



ibpp�tbfdeq� qe^k� qeb�pbabkq^ov�lkbp+� Lc�^ii� qeb� krqofbkq�`ljmlpfqflk�j^kfmri^qflkp)�

afbqp� tfqe� efde� p^qro^qba� c^q� `lkqbkq� e^sb� _bbk� clrka� ql� fkar`b� l_bpfqv� fk�

bumbofjbkq^i� ^kfj^ip� fk� qeb� peloqbpq� qfjb� %P`ebjjbi� @N� <G%#� .64-&+� Fk`ob^pfkd� qeb�

afbq^ov� c^q� `ljmlpfqflk� bke^k`bp� qeb� m^i^q^_fifqv� lc� qeb� afbq)� qerp� ib^afkd� ql�

lsbob^qfkd� ^ka� tbfdeq� d^fk� %P`i^c^kf)� .660&+� Efde� c^q� afbqp� j^v� ^ipl� fkar`b�

lsbob^qfkd� arb� ql� qeb� mllo� p^qf^qfkd� mltbo� lc� c^q� `ljm^oba� ql� `^o_levao^qbp� ^ka�

molqbfkp� %Cofbaj^k)� .66-&� qebobclob� ib^afkd� ql� `lkprjmqflk� lc� i^odbo� nr^kqfqfbp� lc�

clla�arofkd�^�jb^i� %?irkabii�^ka�?roibv)� .66-&+� ?b`^rpb�lc�qeb� fk`ob^pba� _lav� pfwb�

qeb�l_bpb�fkafsfar^i�e^p�ql�`lkprjb�jlob�clla� ql�j^fkq^fk�bkbodv�_^i^k`b+� Afbq^ov�

l_bpfqv�`lria�mol_^_iv�_b�`lkqoliiba�_v�obar`fkd�qeb�^jlrkq�lc�bkbodv�`lkprjba)�clo�

bu^jmib� _v� obar`fkd� qeb� c^q� `lkqbkq� fk� qeb� afbq� ^ka� fk`ob^pfkd� mevpf`^i� ^`qfsfqv� fc�

qebob� ^ob� kl� lqebo�rkaboivfkd�abcb`qp+

.+.+/+� M^qelildf`^i�lo�Evmlqe^i^jf`�L_bpfqv+

Evmlqe^i^jf`�l_bpfqv)�^ipl�hkltk�^p�obdri^qlov�l_bpfqv)� fp�^� obpriq�lc�fkgrov�ql�

pmb`fcf`� ^ob^p� fk� qeb� evmlqe^i^jrp+� ?lav� tbfdeq� fk`ob^pbp� arb� ql� bu`bpp�

^``rjri^qflk� lc� c^q� fk� ^iob^av� bufpqfkd� c^q� `biip+� Qeb� cfopq� `^pb� lc� evmlqe^i^jf`�

l_bpfqv�fk�erj^kp�t^p�obmloqba�_v�Jleo�%.51-&�^ka�t^p�i^qbo�`lkcfojba�_v�?^_fkphf�

fk� .6--�^ka�Coleif`e� fk� .6-.�%obsfbtba�_v�?o^v�@G�<N%#� .656&+� Qebv�al`rjbkqba� qe^q�

qrjlrop� fk� qeb� obdflk� lc�qeb� evmlqe^i^jrp�tbob� ^ppl`f^qba� tfqe� l_bpfqv� fk� erj^kp�

%?^_fkphf)� .6--8� Coleif`e)� .6-.&+� Eltbsbo�^�_bqqbo�rkabopq^kafkd�lc�qefp� pvkaoljb�

e^p�_bbk�d^fkba� qeolrde� qeb�rpb�lc�bumbofjbkq^i�^kfj^ip+� Evmlqe^i^jf`� fkgrov�`^k



_b�`^rpba�_v�jb`e^kf`^i�jb^kp�pr`e�^p�hkfcb�`rqp�%P`i^c^kf�^ka�Hfo`hdbppkbo)� .653&)�

bib`qolivqf`� ibpflkp� %?o^v� ^ka� Vloh)� .646&� lo�_v� `ebjf`^ip� pr`e� ^p�dlia� qefldir`lpb�

lo� jlklplafrj�dirq^j^qb� %Likbv)� .6368� Ab_lkp�@G�<G%#� .6448� Q^h^p^hf)� .6458� ?i^fo�

@G�<G%#� .660&�lo�_fmfmbofavi�jrpq^oa�%Orqj^k�@G�<N%#� .633&+� Fkgrov�ql�qeb�sbkqoljbaf^i�

kr`ibrp�lc�qeb�evmlqe^i^jrp�%SJE&�molar`bp�l_bpfqv�tfqe�lo�tfqelrq�^k�fk`ob^pb�fk�

clla�`lkprjmqflk� fk�afccbobkq�^kfj^ip�fk`irafkd�erj^kp�%H^o^h^pe�@N�<N%#� .6448�?o^v�

^ka� Vloh)� .6468� ?o^v)� .651&)� tefib� fkgrov� ql� qeb� m^o^sbkqof`ri^o� kr`ibrp� molar`bp�

l_bpfqv�tfqe� evmbome^df^� %Tbfkd^oqbk�@N�<N%#� .652&+

?b`^rpb�qeb�evmlqe^i^jrp�obdri^qbp�bkbodv�_^i^k`b)�cbbafkd�jb`e^kfpjp)�^ka�

lqebo� mevpflildf`^i� crk`qflkp� qeolrde� ^rqlkljf`� kboslrp� pvpqbj� lrqcilt� ^ka�

elojlk^i� cbba_^`h)� ^kv� afpormqflk� fk� qeb� kbrolk^i� `lkkb`qflkp� `^k� e^sb� ^� dob^q�

fjm^`q�`k�bkbodv�_^i^k`b�lc�qeb�^kfj^i+� Fk�qeb�SJE�ibpflkba�o^q�lo�jlrpb�qeb�cfopq�

l_pbos^qflk� fp�fk`ob^pba�fkprifk�pb`obqflk�cliiltba�_v�fk`ob^pba�clla�fkq^hb�^ka�_lav�

tbfdeq�d^fk� %Jloofplk)� .6448�Gb^kobk^ra)� .6528�?i^fo�@N�<N%#� .660&+� Fk`ob^pba�fkprifk�

pb`obqflk� bke^k`bp� ifmldbkbpfp� fk� qeb� ifsbo� ^ka� ^afmlpb� qfpprb� %Gb^kobk^ra)� .652&�

tefib� obar`ba� mevpf`^i�^`qfsfqv� `lkqof_rqbp� ql� qeb�l_bpb� pvkaoljb+

Absbilmjbkq� lc� evmbofkprifkbjf^� fp� qelrdeq� ql� _b� arb� ql� fk`ob^pba�

m^o^pvjm^qebqf`� ^`qfsfqv� ^ka� obar`ba� pvjm^qebqf`� ^`qfsfqv� fk� qeb� m^k`ob^qf`� ?*`biip)�

_b`^rpb�evmbofkprifkbjf^�^cqbo�SJE�ibpflkp�`^k�_b�bifjfk^qba�_v�pr_af^meo^dj^qf`�

s^dlqljv� %?boqelra� ^ka� Gb^kobk^ra)� .646&+� Obar`ba� pvjm^qebqf`� ^`qfsfqv� ^cqbo�

SJE� ibpflkfkd� fp� abjlkpqo^qba� _v� obar`ba� klobmfkbmeofkb� qroklsbo� ^q� qeb�

pvjm^qebqf`� kbosb� qbojfk^ip� ^ka� obar`ba� _oltk� ^afmlpb� qfpprb� qebojldbkbpfp� fk



obpmlkpb� ql�afbq�lo�`lia�bumlprob� fk�tb^kifkd�o^qp� %S^kabo�Qrfd�@N�<N%#� .65/&� _rq� klq�

fk� ^ariq� o^qp� %Vlrkd� ^ka� I^kap_bod)� .65-&+� SJE� ibpflkba� o^qp� ^ipl� buef_fq� lqebo�

elojlk^i� `e^kdbp)� fk`irafkd� afpormqflk� fk� qeb� obmolar`qfsb� `v`ib)� _irkqba� afrok^i�

oevqej�clo�`loqf`lpqbolkb�pb`obqflk�^ka�obar`ba�doltqe�elojlkb�pb`obqflk�%?o^v�^ka�

Vloh)� .646&+� >aobk^ib`qljv� obsbopbp� evmlqe^i^jf`� l_bpfqv)� ^ka� `loqf`lpqbolkb�

obmi^`bjbkq�mobsbkqp� qeb�bccb`qp� lc�^aobk^ib`qljv8� qerp)�absbilmjbkq�lc�qefp� l_bpb�

pvkaoljb�abmbkap�lk� qeb� mobpbk`b�lc�dir`l`loqf`lfap� %Hfkd�^ka�Pjfqe)� .652&+� Qeb�

bccb`qp�lc�^aobk^ib`qljv�^ob�mol_^_iv�arb�ql�bifjfk^qflk�lc�kbd^qfsb�cbba_^`h�lc�qeb�

`loqf`lpqbolkb�lk�`loqf`lqolmfk�obib^pfkd�c^`qlo�%@OC&�%>o^pb�@N�<G%#� .656^&+� Fkcrpflk�

lc�@OC�fkql� qeb� qefoa�sbkqof`ib� obar`bp� clla� fkq^hb� ^ka� bke^k`bp� qebojldbkbpfp� fk�

kloj^i� o^qp� %>o^pb�@N�<G%#� .656^&�^ka� fk`ob^pbp�`fo`ri^qfkd�klobmfkbmeofkb� %?oltk�@N�

<G%#� .65/&+� Pfjfi^o�cfkafkdp�tbob�l_pbosba�fk�SJE�ibpflkba�o^qp�%>o^pb�@N�<G%#� .656_&+�

>o^pb�^ka�lqebop� %.656_&�^ipl�obmloqba�^k� fk`ob^pba�o^qb� fk�pvjm^qebqf`�kbosb�cfofkd�

ql� qeb�_oltk�^afmlpb�qfpprb�cliiltfkd�fkqo^sbkqof`ri^o� fkcrpflk�lc�@OC�fk�l_bpb� o^qp+

)&)&+&� <R[RaVPNYYf�a_N[`ZVaaRQ�\OR`Vaf&

Fk� erj^kp)� l_bpfqv� orkp� fk� pljb� c^jfifbp)� ^ka� fk� `boq^fk� bqekf`� ^ka� pl`f^i�

dolrmp)� _rq� qeb� dbkbqf`� lofdfk� fp� klq� vbq� `ib^oiv� abcfkba+� L_bpfqv� lcqbk� l``rop� fk�

`efiaobk� lc� c^jfifbp� fk� tef`e� lkb� lo� _lqe� m^obkqp� ^ob� l_bpb� %Dobbktlla� ^ka�

Qrohbkhlmc)� .6508�Mof`b�@N�<G%#�.6568�B`h�@N�<G%#� .66/&+� @efiaella�l_bpfqv�e^p�^�efdebo�

`e^k`b�lc�_bfkd�dbkbqf`� fk� lofdfk� qe^k� albp� ^ariq�lkpbq� l_bpfqv� %?ollh�@N�<G%#� .642&+�

@efiaella� lkpbq� l_bpfqv� fp� `e^o^`qbofwba� _v� ^k� fk`ob^pb� fk� krj_bo� lc� c^q� `biip



%evmbomi^pqf`� l_bpfqv&� ^ka� fp� jlob� obpfpq^kq� ql� qob^qjbkq� qe^k� ^ariq� lkpbq� l_bpfqv)�

tef`e� fp� `lkpfaboba� ql� _b� arb� ql� bki^odbjbkq� lc� bufpqfkd� c^q� `biip� %evmboqolmef`�

l_bpfqv&� %Holqhfbtphf�@G�<G%#� .6448� PgÑpqoÑj)� .660&+� Fq�e^p�_bbk�l_pbosba� qe^q�l_bpb�

`efiaobk�e^sb�dob^qbo�krj_bop�lc�^afmlpb�`biip�^q�^kv�^db�`ljm^oba�ql�ib^k�lkbp�^ka�

qe^q�qeb�fk`ob^pb� fk� c^q�`biip�fk�l_bpb�`efiaobk�l``rop�arofkd�^�mbofla�qe^q�fp�nrfbp`bkq�

fk� kloj^i*tbfdeq�`efiaobk� %Hkfqqib)� .6428� Hkfqqib�@N�< D#� .644&+� Hkfqqib�l_pbosba� qtl�

dolrmp�tfqefk�qeb�l_bpb�`efiaobk8�fk�lkb�dolrm�qeb�c^q�`bii�krj_bop�tbob�fk�qeb�o^kdb�

lc�qelpb� clrka� fk� ^ariq�tefib� qeb� pb`lka�dolrm� e^a� c^q� `biip� krj_bop� qe^q� bu`bbaba�

qelpb�lc�qeb� ^ariqp+� Eb�prddbpqba� qe^q�qeb�dolrm�tfqe�c^q�`biip� qe^q�bu`bbaba�kloj^i�

^ariq� s^irbp� tbob� jlob� ifhbiv� ql� _b`ljb� l_bpb� ^ariqp)� tefib� qelpb� tfqe� c^q� `bii�

krj_bop� fk� qeb�kloj^i�^ariq� o^kdb�tlria�lrqdolt�qeb�pl*`^iiba�  �_^_v�c^q � %Hkfqqib)�

.642&+

Pqrafbp� fkslisfkd� ^almqba� `efiaobk� pelt�qe^q� qeb� `efiaobkïp� _lav�tbfdeqp� ^ob�

`loobi^qba� ql� qelpb� lc� qebfo� _flildf`^i� m^obkqp� o^qebo� qe^k� qelpb� lc� qeb� ^almqfsb�

m^obkqp� %Pqrkh^oa�@N�<G%#� .6538� Plobkpbk�@N�<G%#� .66/&� ^ka� qe^q�bksfolkjbkq^i� c^`qlop�

al� klq� e^sb�jr`e� fkcirbk`b�lk� qebfo�tbfdeq� %Plobkpbk�@N� <G%#� .656&+� ?lr`e^oa� ^ka�

lqebop�%.655&�l_pbosba�qe^q�qebob�t^p�mlppf_ib�c^jfif^i�l_bpfqv�_rq�klq�dbkbqf`�l_bpfqv)�

^iqelrde� qebob� t^p� ^� dbkbqf`� `lkqof_rqflk� ql� s^oflrp� l_bpfqv� fkaf`bp� %2"� clo�

pr_`rq^kblrp� c^q� ^ka� _lav� j^pp� fkabu� ^ka� /2"� clo� c^q� j^pp)� c^q� cobb� j^pp� ^ka�

mbo`bkq^db� _lav� c^q&� %?lr`e^oa� @N� <G%#� .6558� ?lr`e^oa)� .66.&+� Plobkpbk� ^ka�

`liib^drbp� %.66/&� clrka� qeb� ebofq^_fifqv� `loobi^qflk� clo� _lav� j^pp� fkabu� %?JF)� fk�

hd,j[&� ql� _b� _bqtbbk� /-�^ka�1-"+� Pqrafbp� fkslisfkd� fabkqf`^i� qtfkp� pelt�qe^q� qebfo



tbfdeq� fp� kloj^iiv� fk� qeb� p^jb� o^kdb� tebqebo� qebv� ^ob� o^fpba� qldbqebo� lo� ^m^oq�

%Pqrkh^oa� @N� <G%#� .6538� Pqrkh^oa� @N� <N%#� .66-&� tfqe� cbt� bu`bmqflkp+� Eltbsbo)� _lav�

tbfdeq�`e^kdbp�fk�co^qbok^i�qtfkp�tbob�afccbobkq+� ?lav�tbfdeq�`e^kdb�fk�jlklwvdlrp�

qtfkp�tel�tbob� cba� ^k� buqo^� .)---� `^ilofbp� mbo� a^v� clo� ./� tbbhp� t^p� clrka� ql� eb�

pfjfi^o�fk�jbj_bop�lc�b^`e�m^fo)�^iqelrde�qebob�t^p�^�afccbobk`b� fk�tbfdeq�d^fk�fk� qeb�

dolrm� ^p� ^� telib� %o^kdfkd� colj� 1+0� ql� .0+0� hd&+� >� efde� `loobi^qflk� lc� _lav� c^q�

afpqof_rq�>k� _bqtbbk� ^� qtfk� m^fo� t^p� ^ipl� obmloqba� %?lr`e^oa� @N� < D#� .6558� .66-&+�

Absbilmjbkq� lc�l_bpfqv� fk� erj^k� _bfkdp� fp� qebobclob� rkabo� qeb� fkcirbk`b� lc� _lqe�

dbkbqf`� ^ka� bksfolkjbkq^i� c^`qlop)� pr`e� qe^q� fk`ob^pba� fkq^hb� lc� efdeiv� m^i^q^_ib�

cllap� ^ka� obar`ba� mevpf`^i� ^`qfsfqv� tfii� ib^a� ql� l_bpfqv� fk� prp`bmqf_ib� fkafsfa� f�7.p�

%?lr`e^oa)� .66.8�Jbvbo� ^ka� Pqrkh^oa)� .660&+

Pqrafbp� fk� ^kfj^i� jlabip� lc� dbkbqf`^iiv� qo^kpjfqqba� l_bpfqv� e^sb� ebimba� ql�

peba�jlob� ifdeq�lk� qeb� m^qeldbkbpfp�lc�erj^k�l_bpfqv� %?o^v�@N�< D#� .656&)� Qeb�jlpq�

tfabiv� pqrafba� jlabi� fp� qeb� Wr`hbo� l_bpb� %c^,c^&� o^q)� fk� tef`e� qeb� l_bpfqv� fp�

qo^kpjfqqba� ^p� ^� pfkdib� Jbkabif^k� ob`bppfsb� dbkb� %c^,c^&� colj� j^qfkd� lc� qtl�

ebqbolwvdlrp� %C^,c^&� ib^k� o^qp� %Wr`hbo� ^ka� Wr`hbo)� .63.&+� Qefp� jlabi� tfii� _b�

abp`of_ba� fk� croqebo� abq^fi� _bilt� %pbb� pb`qflk� .+1&+

)&*&� 8\Z]YVPNaV\[`�\S�\OR`Vaf�V[� UbZN[�ORV[T`&

L_bpfqv� fp� ^ppl`f^qba�tfqe� j^kv� eb^iqe� ofphp� fk`irafkd� ^_kloj^i� jbq^_lifpj�

lc�`^o_levao^qbp�^ka�ifmfap�^ka�absbilmjbkq�lc�KFAAJ�%Tfabk�@N�<G%#� .66/8�P^i^kp)�

.654&+� L_bpfqvïp�^ppl`f^qflk�tfqe� `lolk^ov�eb^oq�afpb^pb� %@EA&� fp�tbii� al`rjbkqba

5



colj� ilkdfqrafk^i� pqrafbp� _v� j^kv� fksbpqfd^qlop� %S^k� Fq^iifb� ^ka� E^pefj8� .6428�

?orkwbii)� .6508�J^kplk�@G�<G%#� .66-8�Ifppkbo�@G�<G%#� .66.8�?b^oa�@G�<G%#� .66/8� Pglpqolj)�

.66/_8� Qboov� @G� <G%#� .66/8� Pglpqolj)� .660&)� ^iqelrde� lqebop� e^sb� c^fiba� ql� cfka� ^�

abcfkfqb�`lkkb`qflk�%I^opplk�@G�<N%#� .65.8�Elccj^kp�^ka�Holjelrq)�.6568�Pqbsbkp�^ka�

Ifppkbo)� .66-&+� Qeb� ofph�lc�@EA�fk`ob^pbp�tfqe�^k� fk`ob^pb� fk�^_aljfk^i�^ka�rmmbo�

_lav� c^q� ^``rjri^qflk� %Tefqb� @G� <N%#� .6538� Mf*Prkvbo)� .66.8� Cliplj� @N� <N%#� .66.&+�

>ipl)�l_bpb�pr_gb`qp�^ob�^q�efdebo�ofph�lc�absbilmfkd�KFAAJ�qe^k�^ob�kloj^i�tbfdeq�

pr_gb`qp+� >mmolufj^qbiv� 3-"� *� 6-"� lc� mblmib� tfqe� KFAAJ� ^ob� l_bpb� %Cbi_bo)

.66/&)� ^ka� l_bpb� fkafsfar^ip�tfqelrq�KFAAJ�e^sb� fjm^foba� dir`lpb� qlibo^k`b� ^ka�

lqebo� bkal`ofkb� avpcrk`qflk� %P^i^kp)� .654&+� Pbsbobiv� l_bpb� m^qfbkqp�tfqe� KFAAJ�

e^sb� ^� efdebo� ofph� lc� absbilmfkd� @EA� lo� evmboqbkpflk� qe^k� albp� qeb� kloj^i�

mlmri^qflk� _b`^rpb� lc� efdebo� mi^pj^� qofdiv`bofab)� `elibpqboli� ^ka� ilt� abkpfqv�

ifmlmolqbfk� %IAI&� ibsbip)�^ka�`e^kdbp�fk�`ljmlpfqflk�^ka�molmloqflk�lc�ifmlmolqbfkp�

%?^o^h^q�@N�<G%#� .66/&+� Qeb�IAI�fk�KFAAJ�pr_gb`qp�^ob�obmloqba�ql�_b�pj^iibo�^ka�

abkpbo� qe^k� fk� ib^k� ^ka� klk*af^_bqf`� l_bpb� pr_gb`qp� ^ka� qebfo� efde� abkpfqv�

ifmlmolqbfkp� %EAI&� `lkq^fkba� ^�dob^qbo�EAI)� 7� EAI[� o^qfl� qe^k� qeb� ib^k� pr_gb`qp+�

L_bpfqv� fp� ^ipl� fjmif`^qba� ^p� ^� c^`qlo� fk� afpb^pbp� ifhb� _ob^pq� `^k`bo� %P`e^mfo^�@N�<�%#�

.66.&)�bkaljbqof^i�^ka�ls^of^k�`^k`bo�fk�tljbk�%Arkk�^ka�?o^a_rov)�.6348�Cliplj�

@N� <G#%� .656&)� ^ka� molpq^qb� `^k`bo� fk� jbk� %Kljro^� @N� <G%#� .652&+� L_bpfqv� ^ipl�

^ddo^s^qbp�^oqeofqfp)�bpmb`f^iiv�lc�qeb�efm�^ka�hkbb�glfkqp)�s^of`lpb�sbfkp�%Pbfabii�@N�<G%#�

.652&)�^ka�afpb^pbp�lc�qeb�ifsbo)�d^ii_i^aabo�^ka�irkdp�%Atvbo�^ka�Cbiaj^k)�.6428�Mf*�

Prkvbo)� .66.&+� Qeb�fk`fabk`b�lc�rkbumi^fkba�praabk�ab^qe�fp�efdebo�fk�pbsbobiv�l_bpb



fkafsfar^ip� qe^k� fk� qeb�dbkbo^i� mlmri^qflk� %Pglpqolj)� .66/_&+

Obd^oaibpp� lc� qeb� `^rpb)� ^ii� l_bpfqv� pvkaoljbp� ^ob� ^``ljm^kfba� _v�

evmbofkprifkbjf^�^ka�fkprifk�obpfpq^k`b+� >�`loobi^qflk�_bqtbbk�ifvmbofkprifkbjf^�^ka�

fk`ob^pba�_lav�tbfdeq�e^p�_bbk�obmloqba� fk�j^kv�erj^k� pqrafbp� %Holqhfbtphf�@N�JG%#�

.6508� Mbfofp� @N� <G%#� .6538� Mbfofp� @N� <N%#� .66/&� ^ka� evmbofkprifkbjf^� fp� ^� `ljjlk�

abkljfk^qlo�fk�^ii�dbkbqf`^iiv�qo^kpjfqqba�l_bpfqv� fk� ^kfj^i�jlabip� %?o^v�^ka� Vloh)�

.64.8� ?o^v� ^ka�Vloh)� .6468� ?o^v�@N� <G%#� .656&+� Evmbofkprifkbjf^� fp� ^ipl� ^ppl`f^qba�

tfqe�j^kv�afpb^pbp�pr`e�^p�@EA)�evmboqbkpflk)�KFAAJ�%Cboo^kkfkf�@N�<G%#� .66.&)�^ka�

evmboifmfabjf^� %Tfabk� @N� <G%#� .66/&+� Tfqe� mbopfpqbkq� evmbofkprifkbjf^)� fkprifk�

obpfpq^k`b�absbilmp�fk�fkprifk�pbkpfqfsb�q^odbq�qfpprbp)�j^fkiv�^ccb`qfkd�dir`lpb�afpmlp^i�

_v� phbibq^i� jrp`ibp)� ifsbo� ^ka� ^afmlpb� qfpprb� tefib� ifmldbkbpfp� fp� fk`ob^pba� fk� _lqe�

ifsbo� ^ka� ^afmlpb� qfpprb� %Gb^kobk^ra)� .6528� AbMolkwl)� .66/&+� @lmm^`h� ^ka�

`liib^drbp� %.66/&� obmloqba� qeb� c^firob� lc� fkprifk� ql� obdri^qb� qeb� ^`qfsfqfbp� lc� _lqe�

elojlkb�pbkpfqfsb�ifm^pb�%EPI&�^ka� ifmlmolqbfk� ifm^pb�%IMI&� fk�l_bpb�pr_gb`qp� fk� qeb�

cba� ^ka� c^pqfkd� pq^qb)� obpriqfkd� fk� efde� ibsbip� lc� `fo`ri^qfkd� klkbpqbofcfba� cobb� c^qiv�

^`fap� %KBC>&� abpmfqb� qeb�evmbofkprifkÄjfb�pq^qb� lc�qebpb� pr_gb`qp+

Qeb� `^rpbp� lc� evmbofkprifkbjf^� fk� l_bpfqv� ^ob� klq� `ib^oiv� rkabopqlla+�

Eltbsbo)�_lav�c^q�afpqof_rqflk�pbbjp�_b�^�pfdkfcf`^kq�c^`qlo�fk� qeb� fk`ob^pb�lc�fkprifk�

pb`obqflk� bsbk� fk� jlabo^qbiv� lsbotbfdeq� fkafsfar^ip� %Hfppb_^e� @N� <G%#� .6548� ?lklo^�

@N�<G%#� .6608� Hleoq�@N�<G%#� .660&+� Fk�^aafqflk� pljb�bkal`ofkb�afploabop�lc�qeb�^aobk^i�

^ka� mfqrfq^ov�di^kap� %@rpefkdp�afpb^pb� ^ka� ^`oljbd^iv&� fk� erj^kp� ^ka� ^kfj^ip� ^ob�

^``ljm^kfba�_v�bu`bpp� fkprifk�pb`obqflk�%Hifkh�^ka�Bpqof`e)� .6318� Mboibv�^ka�Hfmkfp)

)(



.633&+� Fk� bumbofjbkq^i� l_bpfqv)� fkgrov� ql� qeb�SJE�kr`ibrp� fp� fjjbaf^qbiv�cliiltba�

_v�fk`ob^pba�fkprifk�pb`obqflk�^ka�qefp�fk`ob^pb�fp�^_lifpeba�_v�s^dlqljv�%Gb^kobk^ra)�

.652&+� Qefp� fjmifbp� qe^q� ^_kloj^i� obdri^qflk�_v� qeb� `bkqo^i�kboslrp� pvpqbj�j^v�_b�

qeb� mofj^ov� `^rpb� lc� fk`ob^pba� fkprifk� pb`obqflk� fk� l_bpfqv� pvkaoljbp+� L_bpfqv� fk�

SJE� ibpflkba� ^kfj^ip� absbilm8� pb`lka^ov� ql� evmbofkprifkbjf^� pfk`b� fkprifk�

^rdjbkqp� ifmfa� pvkqebpfp� ^ka� pqlo^db� fk� _lqe� ifsbo� ^ka� ^afmlpb� qfpprbp+

)&+&� ERTbYNaV\[�\S�V[`bYV[�`RP_RaV\[&

Fkprifk� fp�^� mbmqfab�elojlkb� tef`e�fp�pvkqebpfwba)�pqloba�^ka�pb`obqba�_v�qeb�

?*`biip�lc�qeb� bkal`ofkb� m^k`ob^p� %Lo`f)� .652&+� Fq� obdri^qbp� `^o_levao^qb)� ifmfa� ^ka�

molqbfk� jbq^_lifpj� fk� ^kfj^ip+� Fk� kloj^i� mevpflildf`^i� pfqr^qflkp)� fkprifk� pb`obqflk�

fp� fkqirbk`ba�_v�afccbobkq�pr_pq^k`bp)� pr`e�^p� crbi�jbq^_lifqbp� %dir`lpb)� ^jfkl�^`fap)�

c^qqv� ^`fap&� ^ka� kbrolqo^kpjfqqbop� ^ka� elojlkbp� %Bcbkaf`�@N�<G%#� .66.&+

Dir`lpb� fp� qeb� j^glo� mevpflildf`^i� pqfjri^kq� lc� fkprifk� pb`obqflk� cliiltfkd�

qo^kpmloq� fkql� qeb�?*`bii� ^ka�jbq^_lifpj� qeolrde� qeb�div`livqf`�m^qet^v�^ka�Hob_ïp�

`v`ib+� Fqp� jbq^_lifqb)� >QM)� fkar`bp� fkprifk� obib^pb� _v� `ilprob� lc�qeb�>QM*pbkpfqfsb�

mlq^ppfrj� `e^kkbip)� tef`e� abmli^ofwbp� qeb� ?*`bii� mi^pj^� jbj_o^kb+� Qeb�

abmli^ofw^qflk� qebk�lmbkp�qeb�sliq^db*d^qba�`^i`frj�`e^kkbip+� Buqo^`biiri^o�`^i`frj�

bkqbop� qeb� `bii� ql� fk`ob^pb� fkqo^`biiri^o� `^i`frj)� tef`e� ^`qfs^qbp� @^w(� *`^ijlarifk�

abmbkabkq�molqbfkp� obdri^qfkd�qeb�fkprifk�pb`obqlov�j^`efkbov�%Tliiebfj�^ka�Pe^om)�

.65.8� Bcbkaf`� @N� <G%#� .66.&+� Efde� ibsbip� lc� mi^pj^� fkprifk� ^ob� abqb`qba� ^cqbo� ^�

`^o_levao^qb� of`e�jb^i� ^ka� ilt�ibsbip� ^ob�abqb`qba� ^cqbo�c^pqfkd� fk� kloj^i� pr_gb`qp+

..



Dir`lpb� fkar`ba� fkprifk� obib^pb� `^k� _b� _il`hba� _v� fkef_fqlop� lc�dir`lpb� jbq^_lifpj�

pr`e� ^p�j^kklebmqrilpb� %Mfmbibbop�@N�<G%#� .640&+

Fkprifk� pb`obqflk� fp� ^ipl� obdri^qba� _v� qeb� `bkqo^i� kboslrp� pvpqbj)� tef`e�

abqbojfkbp� qeb� ^rqlkljf`� kboslrp� pvpqbj� qlkb� ob^`efkd� qeb� m^k`ob^p+� Tefib� qeb�

m^o^pvjm^qebqf`� kboslrp� pvpqbj� bke^k`bp� dir`lpb� pqfjri^qba� fkprifk� pb`obqflk)� qeb�

pvjm^qebqf`� kbos$lrp� pvpqbj� fkef_fqp� pb`obqflk� qeolrde� ^ime^)*� ^aobkbodf`� ob`bmqlop�

%Olopj^k�@N�<G%#� .66.&+� Qeb�bkal`ofkb�m^k`ob^p�^ipl�ob`bfsbp� fkmrq�colj� qeb�bkqbol*�

fkpri^o�^ufp� %BF>)�`ljmlpba�lc�kbro^i)�bkal`ofkb)�m^o^`ofkb�^ka� kbrol`ofkb�bkqfqfbp&�

^ka� qefp� mi^vp� ^� pfdkfcf`^kq� olib� fk� obdri^qfkd� jb^i*pqfjri^qba� fkprifk� obib^pb+� Qeb�

bccb`q�lc�qeb�BF>�fp�l_pbosba�tebk�lo^i� fkdbpqflk�lc�dir`lpb� obpriqp� fk�dob^qbo� fkprifk�

pb`obqflk� qe^k� albp� fkqo^sbklrp� ^ajfkfpqo^qflk� lc� qeb� p^jb� ^jlrkq� lc� dir`lpb�

%E^jmqlk�@N�<G%#� .6538� ?^fibv� ^ka� Mi^qq)� .655&+

>cqbo� fkprifk� fp� pb`obqba�_v� m^k`ob^qf`� fpibq�?*`biip� fk� obpmlkpb� ql� pqfjri^kq+[)�

fkprifk� _fkap� ql� fqp� ob`bmqlop� fk� q^odbq� qfpprbp�tebob� fq� fkar`bp� _lqe� fjjbaf^qb� ^ka�

ilkd� qboj� bccb`qp+� Qeb� fjjbaf^qb� ^`qflkp� al� klq� obpriq� fk� pvkqebpfp� lc� ^kv� kbt�

molqbfkp� _rq� fk`irab� fk`ob^pba� qo^kpmloq� lc�jbq^_lifqbp� %dir`lpb)� ifmfap� ^ka� ^jfkl�

^`fap&� _v� jl_fifwfkd� qo^kpmloqbo� molqbfkp� colj� `bii� `vqlmi^pj� fkql� qeb� `bii� mi^pj^�

jbj_o^kb� fk� phbibq^i� jrp`ibp� ^ka� ^afmlpb� qfpprbp� %A^okbii� @N� <G%#� .66.&+� Eltbsbo�

molilkdba�fkprifk�bumlprob�obpriqp�fk�AK>�^ka�OK>�fkar`qflk)�^ka�ifmfa�^ka�molqbfk�

pvkqebpfp�%Gbccboplk�^ka�Hfj_^ii)� .6568� P^iqfbi)� .656&+� Fk�pljb�`biip�fkprifk�moljlqbp�

`bii� molifcbo^qflk� ^ka� doltqe+� >cqbo� molilkdba� bumlprob� ql� efde� ibsbip� lc� qeb�

elojlkb)� ob`bmqlo�altk� obdri^qflk�tfii� l``ro� qerp� obpriqfkd� fk� fkprifk� obpfpq^k`b� fk

. /



j^kv� q^odbq� qfpprbp� %Gb^kobk^ra)� .652&+� Molilkdba� bumlprob� ql� evmbofkprifkbjf^�

obpriqp� fk� j^kv� ^_kloj^ifqfbp� fkslisfkd� ifmfa)� molqbfk� ^ka� dir`lpb� jbq^_lifpj� qe^q�

e^sb� _bbk�tfabiv� al`rjbkqba� %pbb� pb`qflk� .+/&+

)&,&� 6[VZNY�Z\QRY`�\S�TR[RaVP�\OR`Vaf&

Qebob� ^ob� pbsbo^i� ^kfj^i� jlabip� lc�dbkbqf`^iiv� qo^kpjfqqba� l_bpfqv�tef`e� e^sb�

_bbk�obsfbtba�buqbkpfsbiv�%?o^v�^ka�Vloh)� .64.8� .6468�?o^v�@N�<G%#� .656&+� L_bpfqv�fp�

bfqebo� qo^kpjfqqba� ^p� ^� pfkdib� ^rqlplj^i� aljfk^kq� qo^fq� pr`e� ^p� fk� qeb�vbiilt�l_bpb�

jlrpb�%>v&� ^ka� qeb� ^afmlpb�jlrpb� %>a&�lo�^p�^�alr_ib�^rqlplj^i� ob`bppfsb�qo^fq�^p�

fk� qeb�l_bpb�jlrpb� %l_,l_&)� af^_bqf`�jlrpb� %a_,a_&)� ^ka� qeb� c^qqv� o^q� %c^,c^&� %?o^v�

^ka� Vloh)� .64.&+� Jlpq� dbkbqf`^iiv� l_bpb� ^kfj^ip� ^ob� klq� afpqfkdrfpeba� colj� qebfo�

ib^k�ifqqboj^qbp�rkqfi�0�ql�2�th�lc�^db)�tfqe�qeb�bu`bmqflk�lc�qeb�af^_bqf`�jlrpb�tef`e�

_b`ljbp� evmbofkprifkÄjfb�^p�b^oiv�^p�/�th� %@libj^k�^ka�Erjjbi)� .6348� ?o^v�^ka�

Vloh)� .64.&+� Dbkbqf`�l_bpfqv� fk� olabkqp� fp�`e^o^`qbofwba�_v�evmbome^df^+� Eltbsbo)�

clla�obpqof`qflk�albp�klq�mobsbkq�qeb�absbilmjbkq�lc�l_bpfqv+� Qebpb�^kfj^ip�buef_fq�

obar`ba� bkbodv� bumbkafqrob)� e^sb� fk`ob^pba� ^afml`vqb� pfwb� ^ka� krj_bo)� ^ka� ^ob�

evmbofkprifkÄjfb� %?o^v�^ka�Vloh)� .64.8� .646&+� Qeb�jlpq� pqrafba� ^kfj^i�jlabip� lc�

l_bpfqv� ^ob� qeb� l_bpb� jlrpb� %l_,l_&)� tef`e� fp� _lqe� evmbofkprifkÄjfb� ^ka�

evmbodiv`bjf`)� ^ka� qeb� Wr`hbo� l_bpb� %c^,c^&� o^q)� tef`e� fp� evmbofkprifkÄjfb� _rq�

klojldiv`bjf`�%Wr`hbo�^ka�Wr`hbo)�.63.8�?o^v)� .644&+� B^oiv�absbilmjbkq�lc�pbsbob�

evmbodiv`bjf^�fk� qeb�l_bpb�l_,l_�jlrpb�j^hbp�fq�afccf`riq�ql�pqrav�qeb�bccb`qp�lc�ilkd�

pq^kafkd�evmbofkprifkbjf^�pl�jlpq�fksbpqfd^qlop�rpb� qeb�c^,c^� o^q�^p�^�jlabi�clo�_lqe

)+



`efiaella� lkpbq� erj^k� l_bpfqv� ^ka� clo�absbilmjbkq� lc�b^oiv� jbq^_lif`� `e^kdbp� fk�

KFAAJ� %?o^v)� .6448�Qboobqq^w�^ka� Gb^kobk^ra)� .6508� Hofbc�^ka� ?^wfk)� .66.&+

.+1+.+� Qeb�l_bpb�pvkaoljb�lc�qeb�Wr`hbo� c^,c^� o^q+

L_bpfqv�fk�qeb�Wr`hbo�l_bpb�o^q�fp�dbkbqf`^iiv�qo^kpjfqqba�^p�^�alr_ib�^rqlplj^i�

Jbkabif^k�ob`bppfsb�qo^fq�%c^,c^&�%Wr`hbo�^ka�Wr`hbo)� .63.8�?o^v)� .6448�>odfibp)� .6568�

Hofbc�^ka� ?^wfk)� .66.&+� Qeb� c^,c^� o^q� ^olpb� colj� ^� `olpp� _bqtbbk� qeb�Jbo`h� pql`h�

J�^ka�Peboj^k�o^qp�%Wr`hbo�^ka�Wr`hbo)� .63.&�^ka� fp�b^pfiv�ob`ldkfpba�^q�1�ql�2�th�

_v�fqp�tbfdeq�^ka�pe^mb+� >cqbo�qe^q�qfjb�qeb�c^,c^� o^q�d^fkp�tbfdeq� c^pqbo� qe^k� fqp�ib^k�

ifqqboj^qbp� ^ka� ^``rjri^qbp� c^q� qeolrdelrq� fqp� ifcb� pm^k+� Qeb� vlrkd� ^ariq� Wr`hbo�

c^,c^� o^q� fp� evmbofkprifkÄjfb)� evmbome^df`� ^ka� evmboifmfaÄjfb� %Ab_^kq� @G� k,+)� .6548�

>odfibp)� .656&)� ^ka� fkprifk� obpfpq^kq� fk� pljb� jbq^_lif`� m^qet^vp� %?o^v)� .6448�

Gb^kobk^ra)� .652&+� Qebpb� o^qp� e^sb�^_kloj^i� crk`qflk� lc� qeb� obmolar`qfsb� pvpqbj+�

>ii� cbj^ibp� o^qp� ^ka� ^mmolufj^qbiv�5-"� lc�qeb�j^ibp� ^ob� pqbofib� %Hofbc�^ka� ?^wfk)

.66.&+

>iqelrde� c^,c^� o^qp� ^ob� evmbome^df`� ^ka� evmbofkprifkÄjfb� qebv� obj^fk�

klojldiv`bjf`� lo� lkiv� pifdeqiv� evmbodiv`bjf`+� >ariq� c^,c^� o^qp� pelt� ab`ob^pba� ql�

kloj^i� clla� fkq^hb� _rq� ^ob� jlob� bkbodv� bccf`fbkq� ^ka� ibpp� ^`qfsb� qe^k� qebfo� ib^k�

ifqqboj^qbp)� tef`e� ebimp� qeb� c^,c^� o^qp� j^fkq^fk� qeb� l_bpb� pq^qb� %Hbbpbv)� .660&+� >�

pqrav� _v� J`@^ib_� ^ka� Pobav� %.66/&� obmloqba� pbsbob� evmbodiv`bjf^� fk� pljb� j^ib�

c^,c^�o^qp�^ka�qebpb�o^qp�^ipl� absbilmba�pljb�`ljmif`^qflkp�l_pbosba�tfqe�KFAAJ+�

Qefp� s^of^qflk� lc� qeb� c^,c^� o^q� e^p� _bbk� abpfdk^qba� WAC,Aqo*c^� %Cofbaj^k� @G� <G%#

),



.66.&+� Qeb� l_bpb� pvkaoljb�lc�Wr`hbo�c^,c^� o^qp� fp� `e^o^`qbofwba�_v�_lqe� fk`ob^pba�

c^q� `bii� pfwb� ^ka� krj_bo)� obpbj_ifkd� erj^k� `efiaella� lkpbq� l_bpfqv� %@ib^ov�@N�<G%#�

.65-&+� Qeb�evmbomi^pf^� fk� qeb�^afml`vqb�lc�_lqe�c^,c^� o^qp�^ka�l_bpb�`efiaobk�l``rop�

^q� ^� qfjb� tebk� qebob� fp� kl� c^q� `bii� fk`ob^pb� fk� kloj^i� tbfdeq� `efiaobk� ^ka� o^qp�

%Ibjlkkfbo� ^ka�>ibufbr)� .6418� Hkfqqib)� .642&+

Fk`ob^pba� ifmfa�pvkqebpfp�fk�_lqe�ifsbo�^ka�tefqb�^afmlpb�qfpprbp�fp�obmloqba�fk�

qeb� cfopq�mlpqk^q^i�tbbh� fk� qeb�mobl_bpb�mrmp� %Vloh�^ka�?o^v)� .6408�Dla_lfb�@N�<G%#�

.6458� Hofbc�^ka�?^wfk)� .66.&)�tef`e�prddbpqp�qe^q�qeb�c^,c^�o^q�pvkaoljb�fp�aofsbk�_v�

^k� lsbo^`qfsb� ifmfa� pvkqebpfp� ^ka� pqlo^db� ^_kloj^ifqv+� Qeb� vlrkd� mrmp� ^ipl� e^sb�

^_kloj^i� qebojlobdri^qflk�tef`e� fp�j^fkq^fkba� fk� qeb�^ariq�pq^db)� ^ka� fp� bumobppba�

^p�iltbo�_lav�qbjmbo^qrob�^ka�obar`ba�luvdbk�`lkprjmqflk�%Hofbc�̂ ka�?^wfk)�.66.&+

)&,&*&� 8Nb`R`�\S�Uf]R_V[`bYV[RZVN� V[�aUR� SN'SN�_Na&

Qeb� mofj^ov�`^rpb�lc�fk`ob^pba� fkprifk�pb`obqflk�fk� c^,c^�o^qp�^cqbo�tb^kfkd�fp�

klq� `ib^oiv� rkabopqlla� abpmfqb� buqbkpfsb� fksbpqfd^qflk� lc� qefp� abcb`q+� ?b`^rpb� fk�

kloj^i�mevpflildf`^i�pfqr^qflkp� fkprifk�pb`obqflk� fp� obdri^qba�lo� fkcirbk`ba�_v�pbsbo^i�

afccbobkq� m^qet^vp)� ^_kloj^ifqfbp� fk� ^kv� lc�qebj� `lria� ib^a� ql� bu`bpp� pb`obqflk+� >�

cbt� evmlqebpbp� e^sb� _bbk� molmlpba�_v�Gb^kobk^ra� %.646&� ^ka�?bilcc*@e^fk�%.654&�

tef`e� fk`irab� qeb� cliiltfkd7

.+� Evmbome^df^� %fk`ob^pba� clla� fkq^hb&

/+� Fkprifk� obpfpq^k`b

0+� Lsbo^`qfsb� bkqbol*fkpri^o� ^ufp

)-



1+�>_kloj^i� obdri^qflk� _v� qeb� `bkqo^i� ^ka,lo� ^rqlkljf`� kboslrp� pvpqbj�

%fj_^i^k`b� lc�^rqlkljf`� kboslrp� pvpqbj� ^ka� lsbo^`qfsb� evmlqe^i^jl*

mfqrfq^ov*^aobk^i� %EM>&� ^ufp&+

2+� Mofj^ov�m^k`ob^qf`� fpibq� ibpflkp+

>&,&*&>&� =f]R_]UNTVN&

Qeb�Wr`hbo�l_bpb�o^q�_b`ljbp�evmbome^df`�^ka�evmbofkprifkÄjfb�fjjbaf^qbiv�

^cqbo�tb^kfkd�^ka� obj^fkp�pl�jlpq�lc�fqp� ifcb� %Wr`hbo�^ka�Wr`hbo)� .63.8� ?o^v)� .6448�

?o^v� ^ka� Vloh)� .646&+� Fk`ob^pba� clla� fkq^hb� e^p� _bbk� l_pbosba� ^p� b^oiv� ^p� qeb�

pb`lka�tbbh�fc�mobl_bpb�mrmp�^ob�^iiltba�^``bpp�ql�plifa�clla�%?bii�^ka�Pqbok)� .644&+�

Eltbsbo�evmbofkprifkbjf^� fp� klq�l_pbosba� rkqfi�qeb� qefoa�tbbh+� Qeb�c^`q� qe^q�l_bpb�

c^,c^� o^qp� ^ob� `lkpq^kqiv�b^qfkd�_lqe�a^v�^ka� kfdeq� fp� ifhbiv� ql� obpriq� fk�efde� ibsbip� lc�

`fo`ri^qfkd� jbq^_lifqbp� %dir`lpb)� ^jfkl� ^`fap� ^ka� cobb� c^qqv� ^`fap&� fk� qeb� _illa�

ob^`efkd� qeb� bkal`ofkb� m^k`ob^p� %?o^v� ^ka� Vloh)� .64.8� >odfibp)� .656&)� ib^afkd� ql�

`lkpq^kq� pqfjri^qflk� lc� m^k`ob^qf`� ?*`biip� ^ka� evmbofkprifkbjf^+� Eltbsbo� tebk�

mobl_bpb� mrmp� ^ob� o^fpba�lk� obpqof`qba� ilt�`^ilofb� afbqp� colj� a^v� .-�lo�^ob� m^fo� cba�

ql�qeb�ib^k�o^qp)�qeb�mobl_bpb�mrmp�pqfii�_b`ljb�l_bpb�^ka�evmbofkprifkÄjfb�%Wr`hbo)�

.6348� ?o^v� @N� <G%#� .6408� O^a`ifccb� ^ka� Tb_pqbo)� .6438� @ib^ov� @G� <G%#� .65-&+� Qefp�

fjmifbp� qe^q� evmbome^df^� fp� klq� qeb� mofj^ov� abcb`q� ib^afkd� ql� evmbofkprifkbjf^� fk�

Wr`hbo� c^,c^� o^qp+

).



)&,&*&*&� >[`bYV[� _R`V`aN[PR&

Absbilmjbkq� lc� evmbofkprifkbjf^� fk� c^,c^� o^qp� fp� ^``ljm^kfba� _v� fkprifk�

obpfpq^k`b� fk� phbibq^i� jrp`ib)� ^afmlpb� qfpprb� ^ka� ifsbo� %@wb`e�@N�<G%#� .6458� ?o^v� ^ka�

Vloh)� .6468� Hbjjbo�@N� < D#� .6468� Hofbc�^ka�?^wfk)� .66.&+� Fq� fp� klq� `ib^o�tebqebo�

fkprifk� obpfpq^k`b� mob`babp� evmbofkprifkbjf^� lo� sf`b� sbop^+� Fkprifk� obpfpq^k`b� fp�

l_pbosba� fk� _lqe� ib^k� ^ka� mobl_bpb� mrmp� arofkd� qeb� pr`hifkd� pq^db)� ^ka� qebk�

afp^mmb^op� fk� qeb� ib^k� o^qp� _rq� mbopfpqp� fk� c^,c^� o^qp� ^cqbo�tb^kfkd� %MÄkf`^ra�@N�<G%#�

.655&+� Fkprifk� obpfpq^k`b� fk� qeb�pr`hifkd�pq^db�`lria�_b�arb�ql�afccbobkq�c^`qlop)� pr`e�

^p� ^� efde� dir`^dlk,fkprifk� o^qfl+� Efde� dir`^dlk� ibsbip� fkef_fq� fkprifk� ^`qflkp� lk� qeb�

ifsbo)� qerp� j^fkq^fkfkd� bibs^qba� dir`lkbldbkpfp� fk� qeb� ifsbo� abpmfqb� efde� ibsbip� lc�

fkprifk�arofkd�fkprifk� fkcrpflk�%Abi�Mo^ql�@N�<G%#� .654&+� >�iltbo�molmloqflk�lc�fkprifk*�

abmbkabkq� qfpprbp� fk� qeb� pr`hifkd� pq^db� ^ka� ql� pljb� buqbkq� ^k� ^iqbo^qflk� fk� fkprifk�

^`qflk� %Fpp^a� @N� <G%#� .654&� j^v� ^ipl� `lkqof_rqb� ql� fkprifk� obpfpq^k`b+� Fk� phbibq^i�

jrp`ibp)� qeb� obpfpq^k`b�j^v�_b� arb� ql� qeb� qvmb� lc�jrp`ib� cf_bo�mobaljfk^kq�arofkd�

qefp� absbilmjbkq^i� pq^db� _b`^rpb� fq� fp� hkltk� qe^q� fkprifk� fkcirbk`bp� jrp`ib� cf_bo�

`ljmlpfqflk� %G^jbp� @N� <G%#� .6528� H^ek)� .66/^8� Elij^kd� @N� <G%#� .660&+� Fkprifk�

obpfpq^k`b� fk� tefqb� ^afmlpb� qfpprb� fp� prddbpqba� ql� _b� arb� ql� afbq� %efde� c^q&� ^ka� qeb�

absbilmjbkq^i� pq^db� lc� qeb� ^kfj^ip� %MÄkf`^ra� @N� <G%#� .655&+� Tebk� qeb� mrmp� ^ob�

tb^kba� ql� ^� efde� c^q� afbq)� dir`lpb� rqfifw^qflk� fk� qeb� mobpbk`b� lc�fkprifk� fp� pqfii� iltbo�

qe^k�tebk� qeb� mrmp�^ob�tb^kba� ql�^� efde� `^o_levao^qb�afbq� %MÄkf`^ra�@N�<G%#� .66.&+

@lk`bkqo^qflkp�lc�< @HG ,�jOK>�^ka�ifmldbkf`�bkwvjbp�fk�qeb�tefqb�^afmlpb�

qfpprb� ^ob� obmloqba� ql� fk`ob^pb� fk� obpmlkpb� ql� efde� ibsbip� lc�`fo`ri^qfkd� fkprifk� ^cqbo

.4



tb^kfkd�ql� ^� efde�`^o_levao^qb�afbq� %MÄkf`^ra�@N�< G#� .6558�Dfo^oa�@N�<G%#� .66/^&+� >�

ob`bkq� pqrav� _v�H^ek� ^ka� Mbabopbk� %.660&� clrka� qe^q� Pmo^drb*A^tibv� o^qp� j^ab�

l_bpb� _v� cbbafkd� ^� efde� c^q� afbq� e^a� obar`ba� bumobppflk� lc� DIRQ)� jOK>� ^ka�

DIRQ)�jOK>�^ka�qebfo�obpmb`qfsb�molqbfkp� fk�qeb�phbibq^i�jrp`ibp)�tefib� o^qp�j^ab�

l_bpb�_v�cbbafkd�^�efde�`^ilofb,`^o_levao^qb�afbq�afa�klq�afccbo�fk�DIRQ)� bumobppflk�

colj� qeb� `lkqolip+� Fk� qeb� p^jb� pqrav)� qebv� l_pbosba� kl� afccbobk`b� fk� qeb� DIRQ)�

molqbfk�ibsbip�^ka�jOK>�fk�jrp`ibp�lc�2�^ka�/-�th�ib^k�^ka�l_bpb�Wr`hbo�o^qp)�^ka�

fk� /-� th� lia� c^,c^� o^qp� j^ab� af^_bqf`� _v� qob^qfkd� qebj� tfqe� pqobmqlwlql`fk+� Qeb�

DIRQ+)� molqbfk�`lk`bkqo^qflk�fk�tefqb�^afmlpb�qfpprb�lc�Wr`hbo�l_bpb�o^qp�fp�obmloqba�

ql�_b�fk`ob^pba�_bclob�/-�th�`ljm^oba�ql�ib^k�^kfj^ip)�^cqbo�tef`e� qebob� fp�^�ab`ifkb�

%Cofbaj^k�@N�<G%#� .66-8� E^fk^riq�@N�<G%#� .66.8� H^ek�@D�<G%#� .66.&+

Fkprifk�pqfjri^qflk�lc�dir`lpb�rqfifw^qflk�t^p�obmloqba�ql�_b�efdebo�fk� qeb�tefqb�

^afmlpb�qfpprbp�lc�mobl_bpb�o^qp)�_rq�tebk�qeb�telib*_lav�rqfifw^qflk�t^p�`lkpfaboba�

fq� t^p� iltbo� qe^k� fk� qeb� ib^k� ifqqboj^qbp+� Ebm^qf`� dir`lpb� molar`qflk� t^p� klq�

fkef_fqba� _v� fkprifk� ql�qeb� p^jb� buqbkq� ^p� fk� qeb� ib^k� mrmp)� peltfkd� qe^q� bsbk� ^q� ^k�

b^oiv�pq^db�lc�absbilmjbkq�c^,c^� o^qp�e^sb�obar`ba� fkprifk� pbkpfqfsfqv� fk� qeb� ifsbo�^ka�

jrp`ibp�_rq�kloj^i�lo� fk`ob^pba�pbkpfqfsfqv�fk� qeb�tefqb�^afmlpb� qfpprbp� %MÄkf`^ra�@N�

<G%#� .655&+� Fkprifk� obpfpq^k`b� lc�c^,c^� o^qp� fp� dbkbqf`^iiv� abqbojfkba� b^oiv� fk� ifcb� _rq�

fp�j^phba�_v�qeb�efde�c^q�afbq�arofkd�qeb�pr`hifkd�mbofla�tef`e�^cqbo�tb^kfkd� ql�efde�

`^o_levao^qb�afbq�_b`ljbp�criiv�bumobppba�%MÄkf`^ra�@N�<G%#� .66.&+� Mobtb^kfkd�fkprifk�

obpfpq^k`b� qebobclob� `^kklq� _b� qeb� mofj^ov� `^rpb� lc� evmbofkprifkbjf^� fk� qeb� ^ariq�

c^,c^� o^q+
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Fkprifk� obpfpq^k`b� `^k� l``ro� arb� ql� obar`ba� lo�abcb`qfsb� fkprifk� ob`bmqlop� fk�

qeb� q^odbq� qfpprbp� %D^osbv�@G� <G%#� .656&+� Qtl� fplclojp� lc�fkprifk� ob`bmqlop� %EFO*>�

^ka� EFO*?&� e^sb� _bbk� fabkqfcfba� fk� phbibq^i� jrp`ibp� lc� mobaf^_bqf`� ^ka� KFAAJ�

m^qfbkqp+� Fk� kloj^i� pr_gb`qp� EFO*>� fp� mobaljfk^kq�tefib� fk� obi^qfsbp� lc�af^_bqf`p)�

pr_gb`qp� tfqe� s^ovfkd� abdobbp� lc� fkprifk� obpfpq^k`b)� ^ka� KFAAJ� pr_gb`qp� fk`ob^pba�

EFO*?�fplcloj�bumobppflk�fp�pbbk�%Jlpqe^c�@G�<N%#� .660&+� Qeb�mobaljfk^k`b�lc�EFO*�

?�fkprifk�ob`bmqlo�fplcloj�fk�jrp`ibp�lc�mobaf^_bqf`�erj^k�pr_gb`qp�%E^ka_bod�@N�<N%#�

.660&� ^ka� fk� phbibq^i� jrp`ibp� lc� l_,l_� jf`b� %Ib� J^o`e^ka*?orpqbi� @N� <G%#� .652&�

^``lrkq�clo�qeb�obar`ba�fkprifk�_fkafkd�^`qfsfqv�qe^q�e^p�_bbk�obmloqba+� Eltbsbo�qefp�

abcb`q� e^sb� klq�vbq� _bbk� obmloqba� fk� c^,c^� o^qp+

Qeb� jlpq� ifhbiv� pfqb� lc� qeb� jbq^_lif`� abcb`q� fp� qeb� fkprifk� pbkpfqfsb� dir`lpb�

qo^kpmloqbop�!< @ H G ? � fk�_lqe�phbibq^i�jrp`ibp�^ka�^afmlpb�qfpprb+� Qebpb�qo^kpmloqbo�

molqbfkp�^ob�jl_fifwba�colj�qeb�`vqlmi^pj�ql�qeb�`bii�mi^pj^�jbj_o^kb�^cqbo�fkprifk�

_fkafkd8� qefp� ^iiltp� qo^kpmloq� lc�dir`lpb� fkql� qeb� `bii+� Obar`ba�dir`lpb� qo^kpmloqbo�

< @H G $� e^p� _bbk� l_pbosba� fk� phbibq^i� jrp`ibp� lc�af^_bqf`� erj^k� m^qfbkqp� %H^ek� )�

.66/_8� Sldq�@G�<G%#� .66/&)� af^_bqf`� c^qqv� Wr`hbo� o^qp� %WAC,Aoq*c^&� %Cofbaj^k�@N�<G%#

.66.&� ^ka� PEO,K*`m� o^qp� %J^obqqb�@N�< G#� .660&+� Eltbsbo)� fkprifk� obpfpq^k`b� fk� qeb�

jrp`ibp�lc�^ariq�c^,c^�o^qp�mol_^_iv�obpriqp�colj�fjm^foba�qo^kpil`^qflk�lc�qeb�dir`lpb�

qo^kpmloqbo�<@HGM� colj� qeb� `vqlpli� ql� qeb� `bii� mi^pj^�jbj_o^kb� %Eloqlk� @N�<N%#�

.66-&+� Qebob� fp�kl�obmloqba�afccbobk`b� fk�qeb�krj_bo�lc�qo^kpmloqbop�^ka� fk�< @H G , �

jOK>� bumobppflk� fk� phbibq^i� jrp`ib� lc�c^,c^� o^qp� ^ka� ib^k� `lkqolip� %Eloqlk� @N�< G#�

.66-8� Hklqq� ^ka�Ebphbqe)� .66/8� Pbfkl�@N�< G#� .66/8� W^ogbsphf�@N�< G#� .66/8� H^ek� ^ka

)1



Mbabopbk)� .6608&+� Qeb� obmloqba� abcb`qfsb� qo^kpil`^qflk� lc� qeb� dir`lpb� qo^kpmloqbop�

fk�mobpbk`b�lc�fkprifk�j^v�_b�^�obpriq�lc�abcb`qfsb�qvolpfkb�ob`bmqlo�hfk^pb� ^`qfsfqv�lc�

qeb� fkprifk� ob`bmqlo� %Eloqlk� @D� <G%#� .66-8� Hfkd� @N� <D%#� .66/&+� Abcb`qfsb� pfdk^i�

qo^kpar`qflk�arb�ql�abcb`qp�fk�qeb�^rqlmelpmelovi^qflk�lc�fkprifk� ob`bmqlo�hfk^pb�e^p�

_bbk� obmloqba� fk� ifsbop� lc�lia�Tfpq^o� o^q� buef_fqfkd� fkprifk� obpfpq^k`b� %K^afs�@N� <�%#�

.66/&+� Bubo`fpb�fk`ob^pbp�_lqe�qo^kpil`^qflk�^ka�qroklsbo�o^qb�lc�dir`lpb�qo^kpmloqbop�

fk� phbibq^i� jrp`ibp� lc� c^,c^� o^qp� %Hfkd�@N� <�%#� .660&+� Qefp� prddbpqp� qe^q� fkprifk� ^ka�

bubo`fpb�bccb`qp�lk�dir`lpb�jbq^_lifpj� fk�qeb�jrp`ib�rpb�afccbobkq�pfdk^i� qo^kpar`fkd�

m^qet^vp� tef`e� `^k� ^ipl� bumi^fk� qeb� pvkbodfpqf`� ^`qflkp� lc� fkprifk� ^ka� jrp`ib�

`lkqo^`qflk� lk�dir`lpb� rqfifw^qflk� fk� c^,c^� o^qp� %Ali^k�@N�<G%#� .660&+

Fkprifk�obpfpq^k`b�^ka�l_bpfqv�e^sb�_bbk�fkar`ba�_v�molilkdba�^ajfkfpqo^qflk�

lc�efde� alpbp� lc�fkprifk� ql� kloj^i� o^qp)�tef`e� jb^kp� qe^q� ^� efde� ibsbi� lc�`fo`ri^qfkd�

elojlkb� j^v� _b� qeb� j^fk� `^rpb� lc� fkprifk� obpfpq^k`b� fk� pfjmib� l_bpfqv� lo�l_bpfqv�

^ppl`f^qba� tfqe� KFAAJ� %Fklrb� ^ka� ?o^v)� .6448� @rpfk� @N� <G%#� .66-&+� Fk� SJE�

ibpflkba�o^qp�bu`bpp� fkprifk�pb`obqflk�mob`babp�qeb�absbilmjbkq�lc�fkprifk� obpfpq^k`b�

%Gb^kobk^ra)�.652&� fkaf`^qfkd�qe^q�fkprifk�obpfpq^k`b�albp�klq�`^rpb�evmbofkprifkbjf^�

fk� qebpb� ^kfj^ip+

>&,&*&+&� CcR_NPaVcR� R[aR_\%V[`bYN_�NeV`&

>klqebo�mlppf_ib�`^rpb�lc�evmbofkprifkbjf^� fk� c^,c^� o^qp� fp� ^k�lsbo^`qfsb�bkqbol*�

fkpri^o�^ufp� %BF>&+� Qeb� BF>� fp� ^� kbqtloh�lc�kbro^i� ^ka� bkal`ofkb� `ljjrkf`^qflkp�

_bqtbbk� qeb� ^ifjbkq^ov�qo^`q�^ka�m^k`ob^qf`� fpibqp� qe^q� moljlqbp� fkprifk� pb`obqflk� fk

/ -



obpmlkpb� ql� cbbafkd� %J^ohp� ^ka� Jlod^k)� .6518� ?^fibv� ^ka� Ci^qq)� .655&+� Dir`lpb*�

pqfjri^qba� evmbofkprifkbjf^� fp�^mm^obkq� fk�0�th�lia�c^,c^� mobl_bpb� o^qp� %@e^k�@G�<G%#�

.652&� ti� `e� `lfk`fabp�tfqe�tb^kfkd�^ka� qeb� lkpbq� lc�evmbome^df^� %?o^v� ^ka�Vloh)�

.646&+� >�pfjfi^o�absbilmjbkq^i� me^pb�fp�pbbk� fk� qeb�l_,l_�jlrpb)� fk�tef`e� qeb�BF>�

e^p�_bbk�obmloqba�ql�`lkqof_rqb�ql�fqp�evmbofkprifkÄjfb�pq^qb�%Ci^qq�@N�<G%#� .6518�?^fibv�

^ka� Ci^qq� .655&+� Lo^i� krqofbkq� fkdbpqflk)� bpmb`f^iiv�lc�`^o_levao^qbp)� fk� l_,l_�jf`b�

^ka�l_bpb�erj^kp� fp� obmloqba� ql�obpriq�fk�^�dob^qbo� fkprifk�obib^pb�%Ci^qq�^ka�?^fibv)�

.65/8� .6518�E^jmqlk�@G�<G%#� .653&�qe^k�albp�m^obkqbo^iiv*^ajfkfpqboba�dir`lpb�%Ci^qq�

^ka� ?^fibv)� .65.&� fkaf`^qfkd� qe^q� qebob� jfdeq�_b� c^`qlop� lqebo� qe^k� evmbodiv`bjf^�

pqfjri^qfkd� fkprifk� pb`obqflk� _v� ?*`biip+� Jlpq� lc�qeb� mbmqfab� elojlkbp� lc�qeb� BF>�

pr`e� ^p� kbrolqbkpfk)� d^pqofk)� pb`obqfk)� `elib`vpqlhfkfk)� dir`^dlk*ifhb� mbmqfab� ^ka�

d^pqof`�fkef_fqlov�mlivmbmqfab�%DFC&�^ob�obmloqba�ql�_b�fk`ob^pba�fk�qeb�fkqbpqfkbp�^ka�

mi^pj^� lc�l_,l_� jf`b� %Ci^qq�@N�<N%#� .6518� ?^fibv� ^ka� Ci^qq)� .653&+� Qebpb� elojlkbp�

fk`ob^pb� fkprifk� pb`obqflk� fk� qeb�mobpbk`b�lc�mevpflildf`^i� `lk`bkqo^qflkp�lc�dir`lpb�

DI� PDNLJ� %?^fibv�^ka� Ci^qq)� .655&+

Fkqbpqfk^i� ibsbip�lc�DFC� fk�l_,l_�jf`b�^ob� obmloqba� ql�_b�alr_ib� qe^q� fk� ib^k�

jf`b+� Arofkd� cbbafkd� qeb� mi^pj^� ibsbip� j^v� fk`ob^pb� ql�jlob� qe^k� .-� clia� dob^qbo�

qe^k� qelpb� lc� qeb� ib^k� ^kfj^ip� %Ci^qq� @N� <G%#� .650&+� D^pqof`� fkef_fqlov� mlivmbmqfab�

bke^k`bp� fkprifk� pb`obqflk�tebk� qeb� dir`lpb� `lk`bkqo^qflk� fp� o^fpba� ^_lsb�_^p^i� fk�

ib^k� jf`b)� _rq� l_,l_� jf`b� ^ka� c^,c^� o^qp� ^ipl� obpmlka� ql� DFC� ^q� dir`lpb�

`lk`bkqo^qflkp� _bilt� _^p^i� ibsbip� %@e^k�@N�< G#� .6518� Ci^qq�@N�<G%#� .651&+� @e^k�@N�<G%�

%.652&� obmloqba� qe^q�qeb�mbocrpba�m^k`ob^p�lc�c^,c^�o^qp�peltba�evmboobpmlkpfsbkbpp

/.



ql�DFC�%^q�ilt�dir`lpb�`lk`bkqo^qflkp&�^q�02�a�_rq�klq�b^oifbo+� Qefp� cfkafkd� fkaf`^qbp�

qe^q�c^pqfkd�evmbofkprifkbjf^�l_pbosba� fk�vlrkd�^ariq� c^,c^� o^qp�j^v�_b� m^oqiv�arb� ql�

fk`ob^pba� obpmlkpb�lc�qeb� m^k`ob^p� ql�DFC�^q� ilt�lo�kloj^i�dir`lpb� `lk`bkqo^qflkp+�

D^pqof`� fkef_fqlov�mlivmbmqfab�pb`obqflk�K@L�M@� fp� klq� ^iqboba� %@e^k�@D� <G%#� ieE1&� klo�

^ob� fkqbpqfk^i� `bii� mlmri^qflkp� afccbobkq� _bqtbbk� ib^k� ^ka� c^,c^� o^qp� %@e^k� @D� <G%#�

.654&+

Kbrolmbmqfab� V� %KMV&)� mbmqfab� VV� ^ka� m^k`ob^qf`� mlivmbmqfab� %MM&)� ^ob�

lqebo� BF>� kbrolmbmqfabp� lo� elojlkbp+� Qebv� e^sb� _bbk� obmloqba� ql� fk`ob^pb�

d^pqolfkqbpqfk^i� mobpprob� ^ka� jlqfifqv� fk� o^qp� %T^dbo*M^db�@G� <G%#� .660&+� Qefp� `lria�

jlafcv� qeb� o^qb� lc�krqofbkq� ^_plomqflk� colj� qeb� drq� ^ka� obpriq� fk� evmbofkprifkbjf^+�

Kbrolmbmqfab� V� jOK>� fp� obmloqbaiv� efdebo� fk� m^o^sbkqof`ri^o� kr`ibrp)� ^o`r^qb�

kr`ibrp� ^ka� lqebo� m^oqp� lc� qeb� _o^fk� fkslisba� fk� qeb� obdri^qflk� lc� ^mmbqfqb)� bkbodv�

_^i^k`b� ^ka� bkal`ofkb� di^ka� ^`qfsfqv� fk� c^,c^� o^qp� %P^k^`lo^� @G� <�%#� .66-&� ^ka� `m,`m�

o^qp� %?b`h�@N�<N%#� .66/8�Tfiif^jp�@G�<G%#� .66/&+� ?b`h� ^ka� efp� `liib^drbp� %�.66/&� tbob�

^_ib� ql� molar`b� ^k� l_bpb� pvkaoljb� pfjfi^o� ql� qe^q� lc�c^,c^� o^qp� fk� Ilkd� cfs^kp� o^qp�

_v�`eolkf`)�`lkqfkrlrp�fkqo^`bob_olsbkqof`ri^o�fkcrpflk�lc�KMV+� Qeb�^`qflkp�lc�KMV�

pbbj� ql� _b� `bkqo^i� o^qebo� qe^k� mbofmebo^i� fk� fqp� `lkqof_rqflk� ql� absbilmjbkq� lc�

evmbofkprifkbjf^� ^ka�l_bpfqv� fk� _lqe� qeb� c^,c^� o^q�^ka� qeb� `m,`m� o^q� %Tfiif^jp�@G�<G%#

.66/&)� _b`^rpb� KMV� fkef_fqp� fkprifk� pb`obqflk� fk� _lqe� fpli^qba� fpibqp� ^ka� mbocrpba�

m^k`ob^p� tefib� fq� pqfjri^qbp� fkprifk� pb`obqflk� tebk� `bkqo^iiv� fkgb`qba� %Jliqw� ^ka�

J`Alk^ia)� .6538� Ark_^o�@G� <G%#� .66/&+

@elib`vpqlhfkfk�%@@H&�e^p�_lqe�mbofmebo^i�^ka�`bkqo^i�^`qflkp�ql�`^rpb�p^qfbqv

//



fk� ^kfj^ip+� L_bpb�Wr`hbo�c^,c^�o^qp�pelt�^�obar`ba�obpmlkpb�ql�@@H�^olrka�1*2�th�

fk� qe^q�efde�buldbklrp�@@H�fp�obnrfoba�ql�prmmobpp�cbbafkd�fk�qebpb�o^qp�%J`I^rdeifk�

^ka� ?^fib)� .65-&+� Croqebo)� qeb� m^k`ob^qf`� bul`ofkb� pb`obqlov� obpmlkpb� ql� @@H�

pqfjri^qflk� fp� obar`ba)� ^k� bccb`q� qe^q� fp� ^qqof_rqba� ql� obar`ba� ob`bmqlo� _fkafkd�

`^m^`fqv� %J`I^rdeifk� @N� <G%#� .6518� Mo^fppj^k� ^ka� Fwwl)� .653&+� @elib`vpqlhfkfk�

_fkafkd� fp� s^of^_ib� fk� afccbobkq� m^oqp� lc�qeb� _o^fk� fk� _lqe� c^,c^� o^qp� ^ka� l_,l_�jf`b+�

@elib`vpqlhfkfk�_fkafkd�fp�kloj^i�fk�qeb�evmlqe^i^jrp�_rq�fk`ob^pba�fk� qeb�`loqbu�lc�

_lqe� ^kfj^ip+� Eltbsbo� @@H� _fkafkd� fp� ^ipl� fk`ob^pba� fk� qeb� jfa_o^fk� ^ka�

efmml`^jmrp� lc� c^,c^� o^qp� %E^vp� @N� <G%#� .65.8� Cfkhbipqbfk� @N� < G#� .651&+� Afccbobkq�

obpmlkpbp� ql�@@H�fk� c^,c^�o^qp� %obar`ba� fk�mbofmebo^i� qfpprbp�_rq� fk`ob^pba�fk�_o^fk&�

j^v�`lkqof_rqb� ql�evmbofkprifkbjf^�fk� qebpb�^kfj^ip+� ?b`^rpb�@@H�fp�^ipl�^�mlqbkq�

evmlqe^i^jl*mfqrfq^ov*^aobk^i�%EM>&�^ufp�pqfjri^kq�%H^jfi^ofp�@ N< G#�.66/8�H^qprro^�

@N� < G#� .66/&� fq�j^v� `lkqof_rqb� ql� qeb�j^fkqbk^k`b� lc�`loqf`lpqbolkbjf^� fk� c^,c^� o^qp�

qerp� j^fkq^fkfkd� evmbofkprifkbjf^� ^ka� l_bpfqv� fk� qebpb� ^kfj^ip� %pbb� _bilt)� pb`qflk�

.+1+/+1&

)&,&*&,&� 6O[\_ZNY� _RTbYNaV\[�\S�aUR�PR[a_NY�N[Q'\_�Nba\[\ZVP�[R_c\b`� `f`aRZ&

Qe^q� evmbofkprifkbjf^� fk� Wr`hbo� c^,c^� o^qp�j^v� _b� ^� obpriq� lc�abcb`qp� fk� qeb�

`bkqo^i� kboslrp�pvpqbj�t^p�molmlpba�_b`^rpb�lc�pljb�obpbj_i^k`b�ql�SJE�l_bpfqv�

%?o^v�^ka�Vloh)� .6468�Gb^kobk^ra)� .652&+� ?lqe�pvkaoljbp�`^k�l``ro�tfqe�lo�tfqelrq�

evmbome^df^� %?o^v�^ka�Vloh)� .6468�?o^v�@N�< G#� .6568+� Qebv�abmbka�lk� qeb�mobpbk`b�

lc�dir`l`loqf`lfap�_b`^rpb�^aobk^ib`qljv�%>AU&�mobsbkqp�lo�obar`bp�qeb�pvjmqljp

*+



lc�_lqe� SJE� ^ka� c^,c^� l_bpb� pvkaoljbp)� ^ka� dir`l`loqf`lfa� obmi^`bjbkq� obsbopbp�

>AU� bccb`qp� %?o^v� ^ka� Vloh� )� .6468� 3DIB� @G� <G%#� .6508� Hfkd� ^ka� Pjfqe)� .6528�

@^pqlkdr^v�b,�<N%#� .6538� Cibq`ebo)� .653^8�Cibq`ebo�^ka�J`Hbkwfb)� .655&+� Qeb�`bkqo^i�

kboslrp�pvpqbj�%@KP&�`lkqolip�mbofmebo^i�jbq^_lif`�^`qfsfqfbp�qeolrde�qeb�^rqlkljf`�

kboslrp� pvpqbj� %>KP&� tfqe� qeb� `lkqoli� `bkqob� il`^qba� fk� qeb� evmlqe^i^jrp+�

>aobkbodf`)� klo^aobkbodf`� ^ka� `elifkbodf`� kbrolm^qet^vp� ^ob� mobpbkq� fk� afccbobkq�

evmlqe^iojf`� ^ob^p� tef`e� `lkqoli� _lqe� clla� fkq^hb� ^ka� bkal`ofkb� ^`qfsfqv+� Qeb�

^`qflkp�lc�qeb�m^o^pvjm^qebqf`�^ka� pvjm^qebqf`� kboslrp� pvpqbj� abmbka� lk� qeb� qvmb�

lc� lod^k� ^ka� ob`bmqlop� pqfjri^qba� _v� qeb� m^o^pvjm^qebqf`� lo� pvjm^qebqf`� kboslrp�

pvpqbj� kbrolqo^kpjfqqbop+� Fk� jlpq� `^pbp� qeb� m^o^pvjm^qebqf`� kboslrp� pvpqbj� fp�

pqfjri^qlov� tefib� pvjm^qebqf`� kboslrp� pvpqbj� ^`qflkp� ^ob� jlob� s^of^_ib+� Fk� qeb�

bkal`ofkb� m^k`ob^p� qeb� m^o^pvjm^qebqf`� kboslrp� pvpqbj� pqfjri^qbp� fkprifk� obib^pb�

tebk� ^`bqvi`elifkb� _fkap� ql�jrp`^ofkf`� ob`bmqlop� lk� qeb� ?*`bii� jbj_o^kb�tefib� qeb�

pvjm^qebqf`� kboslrp� pvpqbj� fp� fkef_fqlov� qeolrde� ^)*^aobkbodf`� ob`bmqlop� ^ka�

pqfjri^qlov� qeolrde�?*^aobkbodf`� ob`bmqlop� %Bcbkaf`�@G� é,+).66.&+� Fk� _oltk� ^afmlpb�

qfpprb�pvjm^qebqf`�kboslrp�pvpqbj�fk`ob^pbp�jbq^_lifpj�tebk�klo^aobk^ifkb�_fkap� ql�

?g*� ^aobkl`bmqlop� %Fivbp�@N�< D#� .66.8� Vlpefa^)� .66.&+

Fkgrov� ql� qeb� SJE� kr`ibf� e^p� _bbk� obmloqba� ql� fk`ob^pb� m^o^pvjm^qebqf`�

pqfjri^qflk� qeolrde� qeb�s^drp�kbosb�^ka�obar`b�pvjm^qebqf`�^`qfsfqv� fk� qeb�mbofmebov�

%Gb^kobk^ra)� .652&)� ^ka� fq� fp� _bifbsba� qe^q� qefp� fj_^i^k`b� lc�>KP� qlkf`fqv� ob^`efkd�

qeb� mbofmebov)� fk`irafkd� qeb� bkal`ofkb� m^k`ob^p)� ib^ap� ql� absbilmjbkq� lc�

evmbofkprifkbjf^� ^ka� l_bpfqv� fk� SJE� ibpflkba� o^qp� ^ka� c^,c^� o^qp+� Fk� c^`q� qork`^i

*,



s^dlqljv�^_lifpebp�evmbofkprifkbjf^)� obar`bp�d^pqof`�^`fa�pb`obqflk�^ka� ^jbiflo^qbp�

qeb� l_bpb� pvkaoljb� fk� SJE� ibpflkba� o^qp� %Mltibv� ^ka� Lmp^ei)� .6418� Fklrb� ^ka�

?o^v)� .644&+� Qeb�c^,c^�o^q�l_bpb�pvkaoljb�t^p�obar`ba�_rq�klq�^_lifpeba�_v�_fi^qbo^i�

pr_af^meo^dj^qf`�s^dlqljv� %Lmp^ei� ^ka� Mltibv)� .641&+

Fk`ob^pba� ^`qfsfqv� lc� qeb� m^o^pvjm^qebqf`� kboslrp� pvpqbj� e^p� _bbk�

abjlkpqo^qba� j� 2� a� lia� mobl_bpb� c^,c^� mrmp+� >qbc�@N� <G%� %.66.&� obmloqba� efdebo�

^`bqvi`elifkb� pqfjri^qlov� bccb`qp� lk� dir`lpb*fkar`ba� fkprifk� pb`obqflk� fk� mbocrpba�

m^k`ob^p�colj�mobl_bpb�_rq�klq�ib^k�o^qp+� Olekbo*Gb^kobk^ra�@N<G%� %.650&�obmloqba�

efdebo� fkprifk� ^ka� dir`^dlk� pb`obqflk� colj� .4� a� lia� mobl_bpb� mrmp� fk� obpmlkpb� ql�

^odfkfkb� ^ka� dir`lpb8� qeb� fk`ob^pba� pb`obqflk� t^p� bifjfk^qba� _v� mobqob^qjbkq�tfqe�

^qolmfkb+

Bsfabk`b�lc�obar`ba�pvjm^qebqf`�kboslrp�pvpqbj�^`qfsfqv�t^p�cfopq�obmloqba�fk�

.3� a� ^ka� .4� a� lia� c^,c^� o^qp+� Qebpb� o^qp� e^sb� obar`ba� _oltk� ^afmlpb� qfpprb� %?>Q&�

qebojldbkbpfp� tebk� bumlpba� ql� `lia� qbjmbo^qrob� %Dob`l� @N� <N%#� .654&+� Qefp� fp�

obcib`qba� _v� obar`ba� _fkafkd� lc� dr^klpfkb� 2ï*afmelpme^qb� ql� qeb� jfql`elkaof^i�

jbj_o^kb8)�%?^wfk�@N�<G%#� .651&�lo�afjfkfpeba�klo^aobk^ifkb�qroklsbo�fk�qeb�?>Q�^ka�

^q� pvjm^qebqf`� kbosb� bkafkdp� %Ibsfk�@N�<G%#� .65.8�Hofbc�@N�<G%#� .656&+� Qebpb�mobl_bpb�

c^,c^� o^qp� ^ipl� e^sb� iltbo� ob`q^�� qbjmbo^qrob� `ljm^oba� ql� qeb� ib^k� ifqqboj^qbp�

%Dla_lfb�@N� <G%#� .645&+� Iltbo� ob`q^i� qbjmbo^qrob�t^p� i^qbo�abqb`qba� fk� 3�a� ^ka� 4�a�

lia� c^,c^� o^qp� %P`ejfaq�@N�<G%#� .6518� Mi^k`eb�@N�<G%#� .650&+� >ipl)�/�a�lia�mobl_bpb� o^qp�

e^sb� ilt� luvdbk� `lkprjmqflk� ^ka� afjfkfpeba� `lia� fkar`ba*qebojldbkbpfp� %Jllob�

@N�<G%#� .652&)�tefib�^�afbq*fkar`ba�qebojldbkbpfp�abcf`fq�absbilmp�i^qbo�abjlkpqo^qfkd

*-



qe^q� ^�abcb`qfsb� pvjm^qebqf`� kboslrp� pvpqbj� fp� ^jlkd� qeb� b^oifbpq� ^_kloj^ifqfbp� ql�

absbilm� fk� qeb�Wr`hbo� c^,c^� o^q� l_bpb� pvkaoljb+

>iqboba� ?>Q� qebojldbkbpfp� ^ka� lqebo� jbq^_lif`� ^_kloj^ifqfbp� fk� l_bpb�

Wr`hbo� c^,c^� o^qp� ^ob� ^_lifpeba� lo� obar`ba� _v� prodf`^i� lo� `ebjf`^i� >AU)� ^ka�

dir`l`loqf`lfa�obmi^`bjbkq�obsbopbp�>AU�bccb`qp�%?o^v�^ka�Vloh)� .6468�J^o`efkdqlk�

@N�<D%%� .6508� @^pqlkdr^v�`c�<G%#� .6538� Cibq`ebo)� .653_8� Cibq`ebo� ^ka�J`Hbkwfb)� .6558�

?o^v�@N� <N%#� .6568� Eliq� ^ka� Vloh)� .656&+� >ipl� fkgb`qflk� lc� @OC� fkql� qeb� `bob_o^i�

sbkqof`ibp� obar`bp� clla� fkq^hb)� tbfdeq�d^fk� ^ka� mi^pj^� fkprifk� ibsbip)� ^ka� fk`ob^pbp�

bkbodv�bumbkafqrob� ^ka� ?>Q� qebojldbkbpfp� fk� c^,c^� o^qp� %>o^pb�@N� <D#� .6558� >o^pb�

@N� <G%#� .656^8� Eliq� ^ka� Vloh)� .6568� Olekbo*Gb^kobk^ra� @N� <G%#� .6568� Dilt^� @N� <G%#

.66/&+� Fkqo^sbklrp� %FS&� fkgb`qflk� lc�@OC� fk� erj^k� l_bpb� ^ka� klk*l_bpb� pr_gb`qp�

e^p�_bbk�peltk�ql�fk`ob^pb�bkbodv�bumbkafqrob�^ka�mi^pj^� klo^aobk^ifkb� %@elkd�@N�

<G%#� .66/&+� Fk� c^,c^� o^qp)� ilt�alpbp� %2--� mjli&� lc�FS�@OC� obar`ba� fkprifk� pb`obqflk�

^ka�_illa�dir`lpb� fk� obpmlkpb� ql�lo^i� clla� fkq^hb� _rq�klq� fk� obpmlkpb� ql� FS�dir`lpb�

^ajfkfpqo^qflk� %Olekbo*Gb^kobk^ra� ^ka� Gb^kobf+^ra)� .66/&+

Vlrkd� ^ariq� l_bpb� Wr`hbo� c^,c^� o^qp� e^sb� ^k� lsbo^`qfsb� EM>� ^ufp� tfqe� ^�

abcb`qfsb� kbd^qfsb� cbba_^`h� %Drfii^rjb*DbkqfG� @N� <G%#� .66-&+� Qeb� EM>� ^ufp� fp�

`ljmlpba� lc� qeb� evmlqe^i^jrp� tef`e� clojp� qeb� kbrolbkal`ofkb� m^oq� lc�@KP)� qeb�

mfqrfq^ov� di^ka� ^ka� qeb� ^aobk^i� di^kap+� Evmlqe^i^jf`� kbrolkp� `lkq^fk� `biip� tef`e�

pvkqebpfwb� ^ka�pb`obqb�@OC+� @loqf`lqolmefk�obib^pfkd�c^`qlo�pqfjri^qbp� qeb�pvkqebpfp�

^ka� pb`obqflk� lc� ^aobkl`loqf`lqolmf`� elojlkb� %>@QE&� _v� qeb� mfqrfq^ov� tef`e�

pqfjri^qbp�qeb�pvkqebpfp�^ka�obib^pb�lc�dir`l`loqf`lfap�colj�qeb�wlk^�c^p`f`ri^q^�lc�qeb
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^aobk^i� `loqbu+� Evmlqe^i^jl*mfqrfq^ov*^aobk^i� ^ufp� ^`qfsfqv� fp� `lkqoliiba� _v�afrok^i�

oevqej)� pqobpp)� m^fk� ^ka� bjlqflkp� ^ka� mi^pj^� dir`lpb� ibsbip+� Efde� mi^pj^�

dir`l`loqf`lfa� ibsbip� buboq� ^� kbd^qfsb� cbba_^`h� lk� _lqe� >@QE� ^ka� @OC� pb`obqflk�

tefib� ilt� ibsbip�tfii� ib^a� ql�mlpfqfsb� cbba_^`h� %Tfiplk� ^ka� Clpqbo)� .652&+

Fk� qeb� o^q� qeb� j^fk� dir`l`loqf`lfa� fp� `loqf`lpqbolkb+� @loqf`lpqbolkb� mi^pj^�

ibsbip� fk� c^,c^� o^qp� e^sb� _bbk� obmloqba� ql� _b� bfqebo� kloj^i� %Vrhfjro^� @N� <C#� .6458�

Df_plk�@G�<C#� .65.&�lo�fk`ob^pba�%Cibq`ebo�bo^,+)� .6538�Drfii^rjb*Dbkqfi�@N<G%#� .66-&)�

tefib�^aobkl`loqf`lqolmef`�elojlkb�mi^pj^�ibsbip�^ob�kloj^i�lo�obar`ba�%Vrhfjro^�

@N� <C#� .645&+� @rkkfkde^j� ^ka� efp� `liib^drbp� %.653&� l_pbosba� ^k� fk`ob^pba� o^qb� lc�

`loqf`lpqbolf�b� qroklsbo� ^ka� qeb�mobpbk`b�lc�jlokfkd�evmbo`loqf`lpqbolkrof^� fk� c^,c^�

o^qp+� ?b`^rpb� `loqf`lpqbolkb� fp� qo^kpmloqba� fk� `fo`ri^qflk� _lrka� ql� `loqf`lpqbolfa�

_fkafkd� molqbfk� %@BM&� ^ka� ^i_rjfk)� qeb� o^qfl� _bqtbbk� qeb� _lrka� ^ka� cobb�

`loqf`lpqbolkb�j^v�_b� fjmloq^kq+� Eltbsbo)�Pe^odfii�^ka�efp�`liib^drbp�%.654&�clrka�

qe^q� _lqe� cobb� ^ka� _lrka� elojlkb� `lk`bkqo^qflkp� fk� 1�^ka� .-�th�lia� c^,c^� o^qp� ^ob�

klq�afccbobkq� colj� qelpb� lc� ib^k� o^qp)� ^ka� qefp�jb^kp� qe^q�dir`l`loqf`lfa� ^s^fi^_fifqv�

fp� pfjfi^o� fk� _lqe� mebklqvmbp+� Bsfabk`b� lc� ^k� lsbo^`qfsb� EM>� ^ufp� fp� jlob�

molklrk`ba�tebk�c^,c^�o^qp�^ob�pr_gb`qba�ql�pqobppcri�pfqr^qflkp�pr`e�^p�`lia�bumlprob�

lo� fjjl_fifw^qflk� %Drfii^rjb*Dbkqfi�@N�<C#� .66-&+

Dir`l`loqf`lfa� ^`qflkp� ^ob� jbaf^qba� qeolrde� `vpqlif`� ob`bmqlop� mobpbkq� fk�

q^odbq� qfpprbp+� Ifsbo� dir`l`loqf`lfa� ob`bmqlo� krj_bop� ^ka� _fkafkd� `^m^`fqv� ^ob� klq�

afccbobkq� _bqtbbk� c^,c^� o^qp� ^ka� ib^k� o^qp� %Pe^odfii�@N� <C#� .6548� I^kdibv� ^ka� Vloh)

.66/&+� Eltbsbo)� fk� qeb�efmml`^jmrp�^ka�evmlqe^i^jrp)�_lqe� ob`bmqlo�krj_bo�^ka

*/



dir`l`loqf`lfa�_fkafkd�ql�_lqe� qvmb�F�^ka� qvmb� FF� ob`bmqlop�^ob� fk`ob^pba� fk� c^,q^� o^qp�

`ljm^oba� ql� ib^k� ifqqboj^qbp+� >cqbo�>AU)� qvmb� ..�dir`l`loqf`lfa� ob`bmqlo� krj_bop�

fk� ib^k� o^qp� peltba� ^k� fkfqf^i� o^mfa� ofpb� cliiltba� _v� ^� pqb^av� ofpb� tef`e� pq^_fifwba�

tfqefk�.*/�th+�Fk�c^,c^�o^qp)�eltbsbo)�lkiv�qeb� fkfqf^i� ofpb�t^p�obmloqba)�prddbpqfkd�qeb�

mobpbk`b� lc�^� abcb`q� fk� `loqf`lpqbolkb� _fkafkd�^`qfsfqv� fk� qeb� _o^fk� qfpprbp� %Rjdibv�

^ka�Vloh)� .66-_8� .66/&+� Qeb�l_bpfqv*fkar`fkd�^`qflkp�lc�dir`l`loqf`lfap�^ob� qelrdeq�

ql� _b� jbaf^qba� qeolrde� fk^mmolmof^qb� fkef_fqflk� lc� evmlqe^i^jf`� @OC+� Qefp�

`lk`irpflk�fp�_^pba�lk�cfkafkdp�qe^q�bfqebo�%.&� fkqo^`bob_o^i� fkcrpflk�lc�@OC�fk� fkq^`q�

c^,c^� ^ka� SJE� ibpflkba� o^qp� lo� %/&� ^ajfkfpqo^qflk� lc� qeb� dir`l`loqf`lfa� ob`bmqlo�

^kq^dlkfpq� OR513� obpriqp� fk� tbfdeq� ilpp)� obar`ba� clla� fkq^hb)� obar`ba� fkprifk�

pb`obqflk� ^ka� c^q� abmlpfqflk)� ^ka� fk`ob^pba� pvjm^qebqf`� ^`qfsfqv� fk� qeb� ?>Q� qerp�

fk`ob^pfkd� bkbodv� bumbkafqrob� qeolrde� qebojldbkbpfp� %>o^pb� @N� <G%#� .656^8� .656_8�

Eliq� ^ka� Vloh)� .6568� I^kdibv� ^ka� Vloh)� .66-^&+� >aobk^ib`qljv� obpriqp� fk� ^k�

fk`ob^pb�lc�@OC�^`qfsfqv� fk� qeb� evmlqe^i^jf`�^ob^)�tef`e� qebk� ^`qp� lk� afpq^i� pfqbp� fk�

qeb� clla� fkq^hb� obdri^qflk� mol`bpp� ^ka,lo� pvjm^qebqf`� kboslrp� pvpqbj� ql� jlari^qb�

bkbodv�_^i^k`b� fk� qeb� ^kfj^ip� %?o^v�@N�<G%#� .656&+

Qeb� jb`e^kfpjp� _v�tef`e� `loqf`lpqbolkb� jfdeq� afob`qiv� `^rpb� bu`bpp� fkprifk�

pb`obqflk�fk� c^,c^� o^qp�^ob�klq�`ib^o�pfk`b�qeb�pvkqebqf`�dir`l`loqf`lfa�abu^jbqe^plkb�

afob`qiv� ab`ob^pbp� fkprifk� pb`obqflk� DI� PDNLJ� _rq� bke^k`bp� fkprifk� pb`obqflk� DI� PDPJ�

%Irasfh�@N�<N%#� .660&+� Mefifmmb�@N� <G%� %.66/&� peltba� qe^q� abu^jbqe^plkb� fk`ob^pba�

molfkprifk�jOK>�_lqe�DI�PDPJ�^ka�DI�PDNLJ�lkiv�tebk� qeb�m^k`ob^qf`�fpibqp�tbob� fkq^`q+�

Tebk�fpibq�`biip�tbob�pbm^o^qba)�abu^jbqe^plkb�ab`ob^pba�fkprifk�jOK>�fk�qeb�`biip+
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Qeb� l_pbosba� fkef_fqlov� bccb`qp� lc� abu^jbqe^plkb� lk� fkprifk� pb`obqflk� ^ka� fkprifk�

jOK>�bumobppflk�DI� PDNLJ�^ob� obmloqba� ql�_b�arb� ql�^� i^`h�lc�fkqo^`biiri^o�`>JM� fk�

qeb� fpli^qba� `biip�pfk`b�^aafqflk�lc�^�`>JM�^k^ildrb�bifjfk^qba� qeb�fkef_fqlov�bccb`q�

lc�dir`l`loqf`lfap� %Mefifmmb�@N�<N%#� .66/&+� Fpli^qba� fpibqp�lc�c^,c^� o^qp� e^sb�ab`ob^pba�

pbkpfqfsfqv�ql�`eolkf`�abu^jbqe^plkb�bumlprob�%@e^k�^ka�Ibgbrkb)� .66/&�tef`e�j^v�

`lkqof_rqb� ql� evmbofkprifkbjf^� fk� qebpb� o^qp+

Dir`l`loqf`lfap� bke^k`b�ebm^qf`�dir`lpb�molar`qflk�sf^�dir`lkbldbkbpfp�^ka�

qefp� dir`lpb� `lria� molar`b� ^� `lkpq^kq� ?*`bii� pqfjri^qflk� DI� PDPJ� qebob_v� fk`ob^pfkd�

fkprifk� pb`obqflk+� Wr`hbo�c^,c^� o^qp� pelt� obar`ba� fkprifk� `ib^o^k`b�_v� qeb� ifsbo� ^ka�

ebm^qf`� dir`lpb� molar`qflk� fk� qebpb� o^qp� fp� klq� prmmobppba� _v� fkprifk� %Gb^kobk^ra)�

.652&+� Dir`lpb� obdri^qbp� qeb� pvkqebpfp� ^ka�^`qfsfqv�lc�dir`lhfk^pb� fk� qeb� m^k`ob^qf`�

qfpprbp�DI� PDNLJ� %If^kd�@N�<G%#� .66.8�Cbok^kabw*Jbgf^�^ka�A^sfaplk)� .66/&� ^ka�DI� PDPJ�

%Hlo^kvf� @N� < D#� .66/&+� Fk`ob^pba� mi^pj^� dir`lpb� ^p� ^� obpriq� lc� fk`ob^pba� ebm^qf`�

molar`qflk� j^v� fk`ob^pb� dir`lhfk^pb� ^`qfsfqv� fk� qeb� ?*`biip� ^ka� qerp� `lkqof_rqb�

fkafob`qiv� ql� fk`ob^pba� fkprifk� pb`obqflk+

)&,&*&-&� D_VZN_f�]N[P_RNaVP� V`YRa� YR`V\[`&

>iqelrde� j^kv� c^`qlop� `^k� fk`ob^pb� fkprifk� pb`obqflk� fk� qeb� kloj^i� ?*`biip)�

qeb�fk`ob^pba�obpmlkpb�ql�qeb�pqfjri^kq�j^v�_b�ql�arb�qeb�mobpbk`b�lc�̂ �abcb`q�tfqefk�

qeb� ?*`biip+� Qefp� abcb`q� lo� abcb`qp� j^v� fkslisb� qeb� pvkqebpfp)� pqlo^db� lo� obib^pb�

jb`e^kfpjp�lc�fkprifk+� M^k`ob^qf`�fpibqp�lc�c^,c^�o^qp�^ob�i^odbo�qe^k�qelpb�lc�qeb�ib^k�

o^qp)� ^� abcb`q� l_pbosba� ^p� b^oiv� ^p� 4� a� %@e^k� @N�<G%#� .652&8� eltbsbo� fk`ob^pba� pfwb

*1



^ilkb� albp� klq� ^``lrkq� clo� mbopfpqbkq� evmbofkprifkbjf^� fk� qebpb� o^qp+� Lepbk^qflk�

qe^q� fpibq� pfwb� ^ka�krj_bop� ^ob� fk`ob^pba� fk� ^ii� lqebo� ^kfj^ip� ^ka� erj^k� _bfkdp� ^q�

qeb�lkpbq�lc�l_bpfqv)�_rq�qe^q�qeb�?*`biip�lc�qebpb�l_bpb�pmb`fbp�qebk�moldobppfsbiv�ilpb�

qebfo�fkprifk� pb`obqlov�`^m^`fqv�jb^kp� qe^q� qebob�jrpq�_b� ^�molqb`qfsb�jb`e^kfpj� fk�

qeb�c^,c^�o^q�?*`biip�^iiltfkd�qebj�ql�j^fkq^fk�efde� fkprifk�pb`obqflk�qeolrdelrq�qebfo�

ifcb� pm^k� %CÖokpfkk�@N�<G%#� .66.&+

Ebqboldbkbfqv�fk�qeb�?*`bii�mlmri^qflk�e^p�^ipl�_bbk�mlpqri^qba�^p�^�`^rpb�lc�

fk`ob^pba� fpibq�?*`bii� ^`qfsfqv� fk� l_bpb� %Pefkl�@N� < G#� .640&� ^ka� mobdk^kq� o^qp� %>boqp�

^ka� S^k� >pp`eb)� .642&)� ^kfj^ip� qob^qba� tfqe� `loqfplkb� %?bk`lpjb� ^ka� J^oqfkbw*�

M^ilojl)� .635&� ^ka�^kfj^ip�tfqe�doltqe�elojlkb*molar`fkd�qrjlrop� %?bk`lpjb�@N�

< G# � .64.8� Mfmbibbop)� .66/&+� fk� qebpb� afccbobkq� pfqr^qflkp)� ^kfj^ip� e^sb� ^k� fk`ob^pba�

krj_bo�lc�m^ib*lsbo*a^oh�j^qrob�do^kri^qba� ?*`biip� ^ka� ?*`biip�tfqe� m^ib� do^kribp�

^ob� l_pbosba� ql� obpmlka� ql�_^p^i� lo� ilt�dir`lpb� ibsbip+

Fk� l_,l_� jf`b� m^k`ob^qf`� fpibq� abcb`qp� fk� qeb� crk`qflk� lc� mlq^ppfrj� ^ka�

`^i`frj�`e^kkbip�%Olp^ofl�@G�< G#� .6528�Clrokfbo�@N�< G#� .66-&�^ka�^_kloj^i� obdri^qflk�

lc� `>JM� fk� qeb� ?*`bii� %?i^`h� @N� <N%#� .655&� e^sb� _bbk� obmloqba� ql� `lkqof_rqb� ql�

evmbofkprifkbjf^+� Eltbsbo)� pfjfi^o� `^qflk� `e^kkbi� abcb`qp� lo� ^_kloj^i� `>JM�

obdri^qflk�e^sb�klq�_bbk�clrka�fk�fpibqp�colj�c^,c^�o^qp�%@e^k�^ka�J^`Me^fi)�mboplk^i�

`ljjrkf`^qflk8�@^tqelok�^ka�@e^k�)� .66.&+� Fpibqp�colj�c^,c^�o^qp�tbob�clrka� ql�i^`h�

^�dir`lpb�qeobpelia� fk�obpmlkpb�ql�DFM� elojlkb�%@e^k�@N�< G#� .651&�^ka� qefp�dir`lpb�

qeobpelia�t^p�ilpq�^q�qeb�qfjb�lc�lkpbq�lc�c^pqfkd�evmbofkprifkbjf^�%@e^k�@G�< G#� .652&+

@^tqelok�^ka�@e^k�%.66.&�l_pbosba� qe^q�`^qb`eli^jfkb� fkef_fqlov�^`qflkp�lk

+(



?*`biip�tbob�k l oj ^ i � _rq�qe^q�^aobk^ifkb�fkef_fqlov�^`qflkp�lk�dir`lpb�fkar`ba�fkprifk�

obib^pb� fk� qeb � mobpbk`b� lc�mboqrppfp� qlufk)� %tef`e� ^`qp� _v� mboj^kbkqiv� fk^`qfs^qfkd�

fkef_fqlov� D)� molqbfk&)� tbob� ibpp� molklrk`ba� fk� c^,c^� qe^k� fk� ib^k� o^qp+� Fq� t^p�

pmb`ri^qba� qe^q� ilpp� lc� qefp� `^qb`eli^jfkb� fkef_fqlov� ^`qflk� qeolrde� qeb� mboqrppfp�

qlufk*fkabmbkabkq�m^qet^v�`lria�`lkqof_rqb�ql�qeb�absbilmjbkq�lc�evmbofkprifkbjf^�

fk� qebpb� o^qp+� @^qb`eli^jfkb� fkef_fqlov� ^`qflkp� fk� qeb� ?*`biip� ^ob� jbaf^qba�

mobaljfk^kqiv� qeolrde� qeb� Lg*^aobkbodf`� ob`bmqlop� %Olopj^k� @N� <G%#� .66.&+� Qeb�

crk`qflk� lc� ^aobklob`bmqlo� e^p� _bbk� obmloqba� ql� _b� ^iqboba� fk� c^,c^� o^qp+� Fk�

pqrafbp� _v�@e^k� ^ka�J^`Me^fi� %.66/&� fkprifk� pb`obqflk� ^ka� `>JM�molar`qflk�tbob�

fkef_fqba� _v�`ilkfafkb)� ^k� ^[*^aobkl`bmqlo�^dlkfpq)� fk�fpibqp� colj�_lqe� ib^k� ^ka�c^,c^�

o^qp� _rq� qefp� fkef_fqflk�t^p� ^kq^dlkfwba� _v�mo^wlpfk)� ^k� ^)*^aobkl`bmqlo� ^kq^dlkfpq�

lkiv� fk� fpibqp� colj� c^,c^� o^qp� %@e^k� ^ka� J^`Me^fi)� .66/&+� Fk� qefp� obpmb`q� qeb� <;$�

^aobkl`bmqlo�lk� qeb� c^,c^� fpibqp� obpbj_iba�^k�mo^wlpfk*pbkpfqfsb�7E�ob`bmqlo�pr_qvmb�

abpfdk^qba� qe^q�e^p�_bbk�abp`of_ba�fk�_lqe�qeb�d^pqolfkqbpqfk^i�qo^`q�^ka�hfakbvp�

%Al`eboqv)� .656&+� @e^kdbp�fk�^aobkl`bmqlo�bumobppflk�lk�qeb�m^k`ob^qf`�fpibq�?*`biip�

fk� c^,c^� o^qp�`lria� ib^a� ql�evmbofkprifkbjf^�_v�`e^kdfkd�obpmlkpfsbkbpp�ql�^aobk^ifkb�

^`qflk� fk� qebpb� `biip+

Dir`lpb�jbq^_lifpj�_v�qeb�?*`bii�obpriqp� fk� fkprifk� pb`obqflk+� >kv�abcb`q� fk�

qefp� mol`bpp� `lria� obpriq� fk� `e^kdbp� fk�?*`bii� pb`obqlov� ^`qfsfqv+� Dir`lpb� bkqbop� qeb�

?*`bii� _v�c^`fifq^qfsb�afccrpflk�sf^�qeb� ilt�^ccfkfqv�dir`lpb� qo^kpmloqbo�DIRQv� Qebpb�

qo^kpmloqbop�e^sb�_bbk�obmloqba�ql�_b�obar`ba�fk�j^ib�af^_bqf`�Wr`hbo�c^qqv�c^,c^�o^qp�

%Glekplk�@N�<N%#� .66-8�Lo`f�@N�<G%#� .66-&)�klk*l_bpb�KFAAJ�Dlql*H^hfw^hf�o^qp�%DH&

+)



%Lekba^�@N<G%#� .660&�^ka� fk�pljb�af^_bqf`�erj^kp� %Rkdbo)� .66.&+� Fk� ^ii� qeb� ^kfj^i�

jlabip� ^ka� erj^k� m^qfbkqp� pqrafba� pl� c^o� DIRQ)� obar`qflk� l``rop� tebk�

evmbodiv`^bjf^� _bdfkp+� Qefp� molqbfk� fp� obmloqba� ql� _b� kloj^iiv� bumobppba� fk� klk*

af^_bqf`� c^,c^� o^qp� %Glekplk� @N� < G#� .66-&+� Dir`lpb� fp� jbq^_lifwba� qeolrde� qeb�

div`livqf`� m^qet^v�^ka�Hob_ïp� `v`ib� _bclob� fkar`fkd� fkprifk� pb`obqflk+� Dir`lhfk^pb�

`^q^ivpbp�qeb�cfopq�ob^`qflk�lc�div`livpfp+� ?il`h^ab�lc�qefp�bkwvjbïp�^`qfsfqv�DI� PDNLJ� _v�

j^kklebmqrilpb� fkef_fqp� dir`lpb� fkar`ba� fkprifk� pb`obqflk� fk� fpibqp� colj� kloj^i�

^kfj^ip� %W^t^if`e)� .646&� _rq� klq� fk� l_bpb� c^,c^� o^qp� %@e^k� @N� < G#� .660&� lo� `m,`m�

`lomribkq�o^qp�%Qfjjbop�@N�< G#� .66/&+� Dir`lhfk^pb�e^p�_bbk�obcbooba� ql�^p� qeb� ?*`bii�

dir`lpb� pbkplo� %J^qp`efkphv)� .66-&)� qerp�^kv�`e^kdbp� fk� fqp� ^`qfsfqv� `lria� obpriq� fk� �̂

pefcq�lc�?*`bii�jbq^_lifpj�^ka�fkprifk�pb`obqfkd�`^m^`fqv�%Jbdi^pplk�^ka�J^qp`efkphv)�

)10,"&

Abcb`qfsb� dir`lhfk^pb� dbkbp� e^sb� _bbk� fabkqfcfba� fk� pr_gb`qp� tfqe� KFAAJ�

^ka�j^qrofqv*lkpbq�af^_bqbp�lc�qeb�vlrkd�%JLAV&�%E^qqbopibv�@N�< G#� .66/&+� Fk�_i^`h�

>jbof`^kp� tfqe� KFAAJ)� ^� 0ï� W*c*1� ^iibib� fp� `ljjlkiv� clrka� tefib� fk� J^rofqf^k�

@oblibp�^�0ï�W(/ �^iibib� fp�jlob�`ljjlk� %@efr�@G�< G#� .66/^8� .66/_&+� ?lqe�W(1�^ka�

W g*/ � ^iibibp� ^ob� jlob� `ljjlk� fk� G^m^kbpb� KFAAJ� pr_gb`qp� %Kla^� @N� <G%#� .660&�

`ljm^oba� ql� qeb�klk*af^_bqf`�pr_gb`qp+� Fk�lkb�c^jfiv�tfqe�JLAV)� pr_pqfqrqflk� lc� �̂

pfkdib�_^pb�%colj�D>D�ql�Q>D&�obpriqba� fk� qo^kp`ofmqflk�lc�^� qork`^qba�dir`lhfk^pb�

jOK>)� ^ka�qebobclob� qo^kpi^qflk�lc�^� klk*crk`qflk^i� bkwvjb� %Sflkkbq�@N�< G#� .66/&+�

Dir`lhfk^pb�dbkb�ifkh^db�ql�KFAAJ�e^p�_bbk� fabkqfcfba� fk� qtl�pbm^o^qb� c^jfifbp� fk�

Bkdi^ka� %E^qqbopibv� @N� < G#� .66/&� ^ka� fk� Cobk`e� c^jfifbp� %Coldrbi� @N� < G#� .66/&+

+*



Dir`lhfk^pb� abcb`qp� tef`e� obpriq� fk� ^� obar`qflk� fk� bkwvjb� ^`qfsfqv� e^sb� _bbk�

fabkqfcfba� fk� jfia� b^oiv*lkpbq� KFAAJ� %lkpbq� fk� qeb� qefoa� ab`^ab&� `e^o^`qbofwba� _v�

obar`ba�?*`bii�crk`qflk� %Mbojrqq�@N�<G%#� .66/&+� Bumobppflk�lc�^�abcb`qfsb�dir`lhfk^pb�

dbkb� fk�1%� >JGD� obpriqba� fk� pvkqebpfp�lc�^k�bkwvjb�tfqe� obar`ba�`^q^ivqf`�^`qfsfqfbp�^p�

l_pbosba� fk� KFAAJ� m^qfbkqp� %Dfae*G^fk�@N�< G#� .660&+

Eltbsbo)� qeb� pfqr^qflk� fp� afccbobkq� fk� c^,c^� o^qp� pfk`b� ?*`biip� j^fkq^fk� qebfo�

^`qfsfqv� fk� lia� ^db� ^ka� qebpb� ^kfj^ip�dbkbo^iiv�al� klq� _b`ljb� af^_bqf`� %CÖokpfkk�@N�

< G#� .66.&+� @e^k� %.660&� obmloqba� qe^q�dir`lhfk^pb� ^ccfkfqv� clo�dir`lpb� fk� m^k`ob^qf`�

fpibqp� colj� qeb� c^,c^� o^qp�t^p� fk`ob^pba)� qerp� ^iiltfkd� qeb� fpibqp� ql� pb`obqb� fkprifk� ^q�

iltbo� dir`lpb� `lk`bkqo^qflkp+� Qefp� `lria� `lkqof_rqb� ql� qeb� mobpbk`b� lc� c^pqfkd�

evmbofkprifkbjf^�fk�qebpb�o^qp+� M^k`ob^qf`�dir`lhfk^pb�^`qfsfqv�fp�obdri^qba�_v�dir`lpb�

%ivkbagf^k� @N� <N%#� .656_8� If^kd� @N� <G%#� .66-&)� fk� qe^q� efde� dir`lpb� `lk`bkqo^qflkp�

fk`ob^pb�dir`lhfk^pb�^`qfsfqv�^ka� ilt�dir`lpb�ibsbip�obpriq�fk� obar`ba�bkwvjb�^`qfsfqv�

%If^kd�@N� < G#� .66/&+� Pq^os^qflk� lc�^ariq� c^,c^� o^qp� eltbsbo� e^p� _bbk� peltk� klq� ql�

obar`b� fkprifk� pb`obqflk� ql� qeb� p^jb� buqbkq� ^p� fk� ib^k� `lkqolip)� prddbpqfkd� ^� ilpp� lc�

dir`lpb� obdri^qflk� lc�dir`lhfk^pb� ^`qfsfqv� fk� qebpb� ^kfj^ip� %@e^k� @N�<N%#� .660&+� Fq�

pbbjp� ifhbiv� qe^q� abcb`qfsb� ?*`bii� dir`lpb� pbkpfkd)� qeb�mobpbk`b� lc�lqebo�m^k`ob^qf`�

fpibq�_fl`ebjf`^i� ibpflkp)�^ka� dbkbqf`�_^`hdolrka�mobafpmlpb�qeb�c^,c^�o^q�ql�absbilm�

^ka� j^fkq^fk� ^� evmbofkprifkÄjfb� pq^qb+

++



)&-&� COWRPaVcR`�\S�aUR�`abQf&

Qeb� m^k`ob^qf`� fpibq� ibpflkp� fk� é[*^aobkl`bmqlo� ^ka� dir`lhfk^pb� crk`qflk�

abp`of_ba� ^_lsb� e^sb� _bbk� l_pbosba� fk� fpli^qba� fpibqp� colj� vlrkd� ^ariq� c^,c^� o^qp�

tebk� l_bpfqv� ^ka� qeb� evmbofkprifkbjf^� ^ob� ^iob^av� bpq^_ifpeba+� Fq� fp� mlppf_ib)�

eltbsbo)� qe^q� qeb� ibpflkp� j^v� _b� mobpbkq� ^q� ^� vlrkdbo� ^db� ^ka� `lkqof_rqb� ql� qeb�

absbilmjbkq� lc�l_bpfqv+� J^kv� jbq^_lif`� ^_kloj^ifqfbp� e^sb� _bbk� obmloqba� ql� _b�

prmmobppba�_v� qeb� efde� c^q� afbq� %a^jïp� jfih&� arofkd� qeb� pr`hifkd� pq^db� %FQfohbkhlmc�

@N� <C#� .65/&+� Qeb� obar`ba� pvjm^qebqf`� ^ka� fk`ob^pba� m^o^pvjm^qebqf`� ^`qfsfqv�

l_pbosba� fk� c^,c^� o^qp� c^slrop� efde� bkbodv� bccf`fbk`v)� c^q� abmlpfqflk� ^ka�

evmbofkprifkbjf^� ^ka� fp� peltk� ql� _b� abmbkabkq� lk� qeb� mobpbk`b� lc�dir`l`loqf`lfap�

%?o^v� ^ka� Vloh)� .6468� ?o^v�@N�<G%#� .656&+� Qebpb� cfkafkdp� iba� ql� qeb� evmlqebpfp� qe^q�

qeb� absbilmjbkq� lc� qeb� m^k`ob^qf`� ?*`bii� ibpflkp� fp� pb`lka^ov� ql� ^iqboba� EM>� ^ufp�

crk`qflk� ^ka� qe^q� ^k� fkq^`q� EM>�^ufp� fp� `or`f^i� ql� qeb� absbilmjbkq� ^ka� mbopfpqbk`b�

lc�qebpb� ibpflkp� fk� Wr`hbo�c^,c^� o^qp+

Qeb� l_gb`qfsbp� lc�qeb� `roobkq� obpb^o`e�tbob7

.+� Ql� abqbojfkb� qeb� qfjb� lc�lkpbq� lc� ibpflkp� fk� dir`lhfk^pb� ^`qfsfqv� ^ka�

^aobkl`bmqlo� crk`qflk� fk� c^,c^� o^qp� _v� `lkar`qfkd� ^� absbilmjbkq^i� pqrav� rpfkd� 0�

%pr`hifkd&)� 2� %tb^kifkd&� ^ka� 5*./� %vlrkd�^ariq&�th� lia� o^qp+

/+�Ql�abqbojfkb�qeb�abmbkabk`b�lc�m^k`ob^qf`�fpibq� ibpflkp�lk� qeb�mobpbk`b�lc�

^k�fkq^`q�EM>�^ufp�_v�^aobk^ib`qljfwfkd�qeb�o^qp�fk�qeb�^db�dolrm�tebob�qeb�ibpflk%p&�

t^p�cfopq�abqb`qba�^ka� qebk� qbpqfkd�clo� qeb�mobpbk`b�lo�^_pbk`b� lc�qeb� ibpflk%p&� /�th�

mlpq� prodbov+

+,



/+� DBKBO>I�JBQELAP�>KA�J>QBOF>IP+

*&)&� :e]R_VZR[aNY� N[VZNY`&

Fk� ^ii� bumbofjbkqp� ib^k� %C^,<&� ^ka�l_bpb� %c^,c^&� cbj^ib� o^qp�tbob� rpba+� Qeb�

^k$j^ip�tbob�afsfaba� fkql�afccbobkq�^db�dolrmp7� qeb� ^ariq� ib^k� ^ka�l_bpb� %5*./�th&)�

qeb�tb^kifkd�dolrm� %2�th&)� ^ka� qeb� pr`hifkd�dolrm� %0�th&+� Qeb� 2�th�lia� ^ka� ^ariq�

o^qp�tbob� l_q^fkba� colj�@e^oibp� Ofsbo� I^_lo^qlofbp)� @^k^a^+� ?obbafkd� m^fop�tbob�

l_q^fkba� colj� qeb�p^jb�plro`b�^ka�_oba�ql�l_q^fk�qeb�^kfj^ip� fk�qeb�pr`hifkd�dolrm+�

>kfj^ip� tbob� elrpba� fk� ^k� ^oqfcf`f^iiv� ifq� ollj�tfqe� ^� ./� e� ifdeq,a^oh� `v`ib� ^ka� ^�

qbjmbo^qrob�lc�// �@+� Qebv�tbob�cba�`ljjbo`f^i� olabkq�i^_lo^qlov�`elt�2--.� %tfqe�

`ljmlpfqflk�lc�/0+1"�`orab�molqbfk)�1+2"�`orab�c^q)�2+5"�`orab�cf_ob)�4+0"�^pe)�16"�

`^o_levao^qb�^ka� .-"�t^qbo&� %Mrofk^&�^ka� q^m�t^qbo�<?�GD=DNOH%� >aobk^ib`qljfwba�

^ka� pe^j*lmbo^qba� o^qp� tbob� dfsbk� p^ifkb,prd^o� %-+6"� plafrj� `eilofab� ^ka� 1-� d,.�

dir`lpb&�<?�GD=DNOH#� fk� ^aafqflk� ql� qeb� obdri^o�afbq+� Qeb�_obbafkd�o^qp�tbob�pfjfi^oiv�

elrpba� ^ka� qeb� mrmp�tbob�tb^kba� ^ka� pbuba� ^q�/.� a+

*&*&� DN[P_RNaVP� V`YRa�]_R]N_NaV\[&

*&*&)&� >`\YNaV\[� N[Q�PbYab_R�\S�]N[P_RNaVP� V`YRa`&

Fpli^qba� fpibqp� tbob� mobm^oba� _v� ^� jlafcf`^qflk� lc� qeb� jbqela� lc�S^k� Abo�

Sifbq�@G�<N� %.655&� ^p�abp`of_ba�_v�@^tqelok�^ka�@e^k� %.66.&+� Pfif`lkfwba�di^ppt^ob�

t^p� rpba� fk� ^ii� pqbmp� ql� mobsbkq� pqf`hfkd� lc� fpibqp� ql� qeb� di^ppt^ob� ^ka� ^ii� lqebo�

fkpqorjbkqp�tbob� pqbofifpba� ql�j^fkq^fk� ^pbmqf`� `lkafqflkp+

O^qp�tbob� c^pqba� lsbokfdeq� ^ka� ^k^bpqebqfwba�tfqe� plafrj� mbkql_^o_fq^i� %32

+-



jd,hd� _lav� tbfdeq� F+M+&+� >ii� mol`barobp� fk� fpibq� fpli^qflk� tbob� mboclojba� fk� ^�

i^jfk^o� cilt� ella� %Mrofcfbo� @ib^k� ?bk`e)� I^_`lk`l� @lomlo^qflk)� H^kp^p&+� Qeb�

^_aljbk� t^p� afpfkcb`qba� tfqe� 4-"� bqe^kli� ^ka� qeb� ^_aljfk^i� `^sfqv� t^p� lmbkba�

qeolrde� ^�sbkqo^i�jfaifkb� fk`fpflk+� >cqbo� fabkqfcf`^qflk�lc�qeb� m^k`ob^p� ^ka� qeb� _fib�

ar`q)� _lqe� qeb�afpq^i� %^q� qeb� mvilof`� pqlj^`e&� ^ka� molufj^i� bkap� %^q� qeb� efirp�lc� qeb�

ifsbo&�lc�qeb�_fib�ar`q�tbob�ifd^qba+� @^oafl*obpmfo^qlov�^oobpq�t^p� fkar`ba�_v�lmbkfkd�

qeb�af^meo^dj+� >�mlivbqevibkb�`^qebqbo� %MB�2-� clo� ^ariq� o^qp� ^ka� MB� .-� clo�vlrkd�

o^qp&�t^p�rpba�ql�`^kkri^qb�qeb�_fib�ar`q�afpq^i�ql�qeb� ifd^qrob�^q�qeb�efirp�lc�qeb� ifsbo+�

Cfsb� ql� .-� ji� lc� f`b*`lia� `lii^dbk^pb� qvmb� UF� %-+0/� jd,ji&� afpplisba� fk� E^khpïp�

?^i^k`ba� P^iq� plirqflk� %E?PP&� %prmmibjbkqba� tfqe� .-� jJ� lc� K*x/*Evaoluvbqeviz�

mfmbo^wfkb*Kï*x/*bqe^kbpriclkf`�^`faz� %EBMBP&)�-+/"�_lsfkb�pborj�^i_rjfk� %?P>&�

^ka� /�jJ� dirq^j^qb&�t^p� fkgb`qba� fkql� qeb� m^k`ob^p� %S^k� abo� Sifbq� @N� < D#� .655&+�

Qeb� m^k`ob^p� t^p� `^obcriiv� afppb`qba� lrq� lc� qeb� ^kfj^i)� mrq� fkql� ^� mbqof� afpe)� ^ka�

`elmmba�fk�pj^ii�mfb`bp�rpfkd�p`fpplop+� >k�buqo^� .2*/-�ji�lc�`lii^dbk^pb�plirqflk�t^p�

^aaba�_bclob� fk`r_^qflk� fk� ^k� lo_fq^i� 04Ü@�t^qbo� _^qe� %.2-� omj&+� Arb� ql� ^db� ^ka�

mebklqvmb� afccbobk`bp� fk�pbkpfqfsfqv� ql�`lii^dbk^pb� ^`qflk)� qeb� fk`r_^qflk� qfjbp�tbob�

^agrpqba� ql� l_q^fk� j^ufj^i� fpibq� vfbia+� Mobifjfk^ov� qof^ip� tfqe� afccbobkq� ^db� lo�

qob^qjbkq� dolrmp� peltba� qe^q� qeb� qfjbp� peltk� %Q^_ib� .&� d^sb� qeb� _bpq� fpibq� vfbia+�

@lii^dbk^pb�afdbpqflk�t^p� pqlmmba� _v�^aafkd�02*1-�ji�lc�`lia� E?PP�^ka� qeb�afdbpq�

t^p�`bkqofcrdba� %?b`hj^k�G*3J,B�`bkqofcrdb)�QV�GP�1+/� olqlo� ^q�pmbba� lc�130�d� clo�

2� jfk� ^q� // � @&+� Qeb� p^jb� olqlo� %QV� GP� 1+/&� t^p� rpba� fk� ^ii� `bkqofcrd^qflk�

mol`barobp+� >cqbo�`bkqofcrd^qflk�qeb�prmbok^q^kq�t^p�afp`^oaba�_v�ab`^kqfkd�^ka� qeb

03



mbiibq� t^p� obprpmbkaba� fk� /2� ji� lc�cobpe� `lii^dbk^pb� ^ka� fk`r_^qba� ^� pb`lka� qfjb�

%Q^_ib� .&+� Qeb� m^k`ob^qf`�afdbpq�t^p� `bkqofcrdba� ^p� _bclob� ^ka�t^peba�tfqe�E?PP�

^p� lbp`of_ba� ^_lsb� ^ka� qebk� cfiqboba� qeolrde� 5--� ,uj� Kfqbu� p`obbk� �ú7;� objlsb� ^kv�

rkafdbpqba�qfpprbp+� Qeb�cfiqboba� qfpprb�t^p�`bkqofcrdba�%130�d�clo�2�jfk�^q�//à�@&)�qeb�

prmbok^q^kq�t^p�afp`^oaba�_v�ab`^kqfkd�^ka�qeb�m^k`ob^qf`�qfpprb�t^p�qebk�pbm^o^qba�

rpfkd�^�abuqo^k� pqbm*abkpfqv�do^afbkq�%fkarpqof^i�do^ab�JT�4-)---&+� Ql�mobm^ob� qeb�

do^afbkq)� qeb� mbiibq�t^p� prpmbkaba� fk� .-�ji� lc�/4"� abuqo^k� tfqe� 3�ji� lc� qeb� /4"�

abuqo^k� dbkqiv�i^vboba� _bilt+� Qtl� i^vbop)� .-�ji�lc�/0"� abuqo^k� ^ka� .-�ji� lc�.1"�

abuqo^k� tbob� ^aaba� lk� qlm+� @bkqofcrd^qflk� %130� d)� .2� jfk� ^q� //à� @&� obpriqba� fk�

bkof`ejbkq�lc�fpibqp� fk� qeb� fkqboc^`b�_bqtbbk�/0"� ^ka� .1"� abuqo^k+� Qefp� i^vbo�t^p�

`liib`qba� _v� ^pmfo^qflk)�t^peba�tfqe� E?PP)� ^ka�`bkqofcrdba� clo� 2�jfk� ^q� ^� pmbba� lc�

130� d� ^q� /-à�@+� Qeb� m^k`ob^qf`� qfpprb� mbiibq� t^p� obprpmbkaba� fk� E?PP�tfqe� -+/"�

?P>� ^ka� qo^kpcbooba� ql� ^� mbqof� afpe+� M^k`ob^qf`� fpibqp� tbob� e^ka� mf`hba� rkabo� ^�

afppb`qfkd� jf`olp`lmb)� 2� fpibqp,tbii� clo� ^ii� ib^k� dolrmp� ^ka� 0� th� lia� o^qp� ^ka� 0�

fpibqp,tbii� clo� 2� *� ./� th� lia� l_bpb� o^qp)� obpmb`qfsbiv)� fk� loabo� ql� kloj^ifwb� fkprifk�

`lkqbkq� mbo� tbii+� Qebv� tbob� mf`hba� fkql� pqbofib� `riqrob� tbiip� `lkq^fkfkd� .� ji� lc�

Ari_b``lïp� Jlafcfba� B^dibïp�jbafrj� %AJB&� prmmibjbkqba�tfqe� ./+2� jJ�dir`lpb)�

.-� jJ� EBMBP)� ."� ^kqf_flqf`*^kqfjv`lqf`� plirqflk� %.-)---� rkfqp,ji� mbkf`fiifk)� .-�

jd,ji� pqobmqljv`fk� ^ka� /2� ,ud,ji� ^jmelqbof`fk&� ^ka� .-"� `^ic�pborj+� Fpibqp� tbob�

`riqroba� lsbokfdeq� fk� ^� erjfafcfba� fk`r_^qlo� ^q� 04Ü@� fk� 2"� @L[+

+/



Q^_ib�É+� @lii^dbk^pb�bumlprob� qfjbp�%jfk&�lc�m^k`ob^qf`�qfpprbp� colj� ib^k�^ka� c^,c^�

o^qp+

>db� ^ka� qob^qjbkq Mebklqvmb <$� fk`r_^qflk /$ $� fk`r_^qflk

>ariq� fkq^`q,pe^j ib^k /- .-

>AU ib^k .5 .-

>ariq� fkq^`q,pe^j c^,c^ .- 4

>AU c^,c^ ./ 4

2�tbbh ib^k ./ 3

2�tbbh c^,c^ 4 1

0�tbbh ib^k 5 *

0�tbbh mobl_bpb 5 *

>AU� :� ^aobk^ib`qljfwba� o^qp�

Pe^j� :� pe^j� lmbo^qba� o^qp

05



*&*&*&� >[`bYV[� _RYRN`R&

Ql� jb^prob� fkprifk� obib^pb� qeb� `riqrob�jbafrj�t^p� obmi^`ba� tfqe� .+-� ji� lc�

cobpe� AJB� `lkq^fkfkd� .2� jJ� dir`lpb� ^ka� -+."� dbi^qfk+� Dr^k^_bkw� %^k� <;$�

^aobkl`bmqlo�^dlkfpq&)� fa^wlu^k� %^k� ^[^aobkl`bmqlo�^kq^dlkfpq&)� mebkvibmeofkb�%^k�

^)*^aobkl`bmqlo� ^dlkfpq&� ^ka� j^kklebmqrilpb� %dir`lhfk^pb� fkef_fqlo&� tbob� ^ii�

afpplisba� fk� AJB�jbafrj� pl� fpibqp� fk`r_^qba�tfqe� .2�jJ�dirb� ^`� ^ilkb�tbob� rpba�

^p� `lkqolip+� Mo^wlpfk� %^k� ^)*^aobkl`bmqlo� ^kq^dlkfpq&� t^p� afpplisba� fk� afjbqevi�

priclufab� %AJPL&)� bccb`q� lc�AJPL� lk� fkprifk� obib^pb�t^p� ^ipl� fksbpqfd^qba+� Qeb�

p^jmibp� tbob� `bkqofcrdba� %5/1� d� clo� 2� jfk� ^q� /- � @&� ^ka� qeb� prmbok^q^kq� t^p�

afp`^oaba� _v� ^pmfo^qflk� ^ka� obmi^`ba� tfqe� lkb� jfiififqob� lc� cobpe� AJB� jbafrj�

`lkq^fkfkd� .2� jJ� dir`lpb� ^ka� -+."� dbi^qfk+� Qtbkqv*cfsb� ,fqi� lc�dr^k^_bkw� %.-� *.- �

J&)� fa^wlu^k� %.- � J&)� mebkvibmeofkb� %.-ï� *.- �J&� ^ka� j^kklebmqrilpb� %.-$$�J� *�

0u.-ï� J&� lo�/+2� AE#:� lc�mo^wlpfk� %.-ï�J� *� .- �J&� lo�AJPL�tbob� ^aaba� ql�armif`^qb�

fpibq� p^jmibp)� Qeb� p^jmibp� tbob� pq^qf`^iiv� fk`r_^qba� clo� 6-� jfk� ^cqbo� tef`e� qeb�

prmbok^q^kq�t^p�`liib`qba�_v�^pmfo^qflk�%obcbooba�ql�^p� �obib^pbp �fk�OF>�^pp^v&�^cqbo�

`bkqofcrd^qflk� %5/1� d� clo� 2� jfk� ^q� /- �@&� ^ka� obpbosba+� Qeb� m^k`ob^qf`� fpibq� mbiibq�

t^p� _lfiba� clo� 2� jfk� fk� 0"� ^`bqf`� ^`fa� %obcbooba� ql� ^p�  � qlq^ip � fk� OF>�^pp^vp&� ^ka�

qebk� pqloba� ^q� *� /-Ü@� rkqfi� ^pp^vba� clo� fkprifk+

*&+&� >[`bYV[� _NQV\VZZb[\N``Nf&

Fkprifk�t^p�jb^proba�rpfkd�^k�OF>�bjmilvfkd�flafk^qba� %Fì  &� mlo`fkb� fkprifk�

^p�qeb� qo^`bo)�tef`e�t^p�afirqba�ql�dfsb�^mmolufj^qbiv� .-)---�`mj�mbo�.--�,fqi)�^ka�o^q
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fkprifk� ^p� qeb� pq^ka^oa�tfqe� pbkpfqfsfqv� o^kdfkd�colj�*,%+� ql� ./--� m�jli+� Qeb� fkprifk�

^kqfpborj� %Dm�-.)� o^fpba� fk�drfkb^�mfdp� fk� .645&�t^p�^�dfcq� colj�Ao�O+�>+� Mbaboplk�

%Rkfsbopfqv�lc�?ofqfpe�@lirj_f^)�S^k`lrsbo)�?@)�@^k^a^&+� Fq�t^p�ob`lkpqfqrqba�colj�

ivlmefifwba� cloj� rpfkd� -+-1� J� melpme^qb� _rccbo� mE� 4+2� %`lkq^fkfkd� 2"� `e^o`l^i�

buqo^`qba� bnrfkb� mi^pj^&� ql� l_q^fk� ^� cfk^i� afirqflk� lc� .7.)---)---+� P^jmibp)� ^ilkd�

tfqe�qeb�pq^ka^oa�`rosb)�tbob�afirqba�rpfkd�-+-1�J�melpme^qb�_rccbo�mE�4+2)� %afirqflk�

c^`qlop�tbob� .7� .--�lo� .7/--�clo�jlpq� ib^k� o^q�^ka�l_bpb�o^q� qlq^ip� obpmb`qfsbiv�tefib�

.7.-�clo�jlpq�lc�^ariq�^ka�2�th�lia� obib^pbp�^ka� obib^pbp� clo� qeb� 0�th� lia� o^q� fpibqp�

tbob�alkb� fk� rkafirqba�^ka� .--� gri� lc�ob`lkpqfqrqba� ^kqfpborj�t^p� ^aaba� ql� ^ii� qeb�

qr_bp�bu`bmq�qeb�qlq^i�`lrkqp� qr_bp�^ka� qeb�klk�pmb`fcf`�_fkafkd�qr_bp�lc�qeb�pq^ka^oa�

`rosb+� >cqbo� fk`r_^qflk� ^q� 1 �@�lsbokfdeq)� .--� ,ui� lc� $íF*i^_biiba� mlo`fkb� fkprifk�t^p�

^aaba�cliiltba�_v�^k� ^aafqflk^i�/1�e� fk`r_^qflk�^q�1Ü@+� /2-�,ui�lc�^`qfs^qba�abuqo^k*�

`l^qba�`e^o`l^i�t^p�^aaba� ql�^ii� qr_bp�bu`bmq�qeb� qlq^i� `lrkqp+� >cqbo�`bkqofcrd^qflk�

%.521� d� clo� .2� jfk� ^q� 1í� @&� qeb� prmbok^q^kq� t^p� afp`^oaba� _v� ab`^kqfkd� ^ka� qeb�

mbiibq)� tef`e� `lkq^fkba� qeb� cobb� F*fkprifk)� t^p� `lrkqba� rpfkd� ^� M^`h^oa� Of^pq^o�

d^jj^�`lrkqbo�%tfqe�^k�bccf`fbk`v�lc�36"*40"�clo� $íF&� ^cqbo�ao^fkfkd�clo�/-�*/2�jfk+�

P^jmibp� tbob� jb^proba� fk� armif`^qb� tefib� qeb� pq^ka^oa� `rosb� tbob� jb^proba� fk�

qofmif`^qb+� O^t�a^q^� %`mj&�tbob� `lksboqba� ql� mjli,I�_v� pq^ka^oa� plcqt^ob� Of^pq^o�

%M^`h^oa)� abq^fip� ^ka� bnr^qflkp� ^ob� obmloqba� fk� >mmbkafu� .&+� Fk� loabo� ql� `^i`ri^qb�

qeb� fkprifk� fk� bfqebo� qeb�obib^pb�lo� qlq^i�mloqflkp)� qeb�krj_bo� ob^a� lcc�qeb�`ljmrqbo�

t^p�jriqfmifba�_v�qeb�afirqflk�c^`qlo+� Arb�ql�s^of^_fifqv�fk�m^k`ob^qf`�fpibq�pfwb)�jlpqiv�

qelpb�colj�l_bpb�o^qp)� fkprifk� obib^pb�t^p�bumobppba�^p�^� mbo`bkq�lc�qlq^i� fpibq� fkprifk
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`lkqbkq+

Qlq^i� fkprifk� `lkqbkq� *

Fkprifk� mobpbkq� fk� qeb� obib^pb� (� fkprifk� fk� qeb� qlq^ip� fk� ^� pfkdib� p^jmib+

Fkprifk� obib^pb� ë� Fkprifk� fk� qeb� prmbok^q^kq
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Qlq^i� fpibq� fkprifk� `lkqbkq
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Fk� qeb�obpriqp�%k&�obcbop� ql�qeb�krj_bo�lc�^kfj^ip�colj�tef`e�fpibqp�tbob� fpli^qba�^ka�

b^`e�a^q^�mlfkq� fp�^k�^sbo^db�lc�armif`^qb�p^jmibp� colj�lkb�^kfj^i+� A^q^�^ob�dfsbk�

^p�jb^�kp�ç�PBJ�clo�qeb�krj_bo�lc�̂ kfj^ip�fkaf`^qba+� Qeb�a^q^�tbob�^k^ivwba�rpfkd�

qtl�t^v�^k^ivpfp�lc�s^of^k`b�%dbkbo^i�ifkb^o�jlabi&�^cqbo�^o`pfkb�qo^kpcloj^qflk�%W^o)�

.641&� lc� qeb� ^`qr^i� mbo`bkq� a^q^� peltk� fk� qeb� cfdrobp� tebk� qbpqfkd� clo� fkqbo^`qflkp�

_bqtbbk� qbpq� aordp� %obcbooba� ql� ^p� qob^qjbkqp� fk� qeb� obpriqp&)� lo� bumbofjbkq^i�

s^of^_ibp� pr`e� ^p� ^db)� mebklqvmb)� ^aobk^ib`qljv�lo�pe^j*lmbo^qba+� Fkprifk� obib^pb�

t^p�jb^proba� fk� obpmlkpb� ql�afccbobkq�alpbp�lc�qeb�p^jb�aord� qbpqba8� qerp�colj�lkb�

o^q� alklo�pbsbo^i�a^q^� mlfkqp�tbob�l_q^fkba� ^ka�tebk�^k^ivwfkd�a^q^�rpfkd� qtl�t^v�

^k^ivpfp�lc�s^of^k`b�%dbkbo^i� ifkb^o�jlabi�_b`^rpb�qeb�a^q^�pbqp�tbob�klq�bnr^i&)� qeb�

a^q^� mlfkqp� ^ob� q^hbk� ^p� afccbobkq� ^kfj^ip)� qerp� qeb� i^odb� abdobbp� lc� cobbalj�

fkaf`^qba� fk� qeb� obpriqp+�Lkb�t^v�^k^ivpfp�lc�s^of^k`b�t^p�tebk�`ljm^ofkd�bccb`qp� lc�

afccbobkq� alpbp� lc� qbpq� aordp� tfqefk� mebklqvmbp� rpfkd� Jfkfq^_� sbopflk� 4+.� %Ov^k)�

Glfkbo�^ka� Ov^k)� .652&)�tef`e�t^p� cliiltba�_v�Pqrabkq*Kbtj^k*Hbrip� qbpq� %PKH&+
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Rkm^foba�q*qbpq�t^p�rpba�tebk�`ljm^ofkd�obpmlkpb�molar`ba�_v�qeb�p^jb� qob^qjbkq�

_bqtbbk� mebklqvmbp+� >ii� obpriqp� tbob� `lkpfaboba� pfdkfcf`^kq� ^q� m9� -+-2� %Di^kqw)�

.654&+
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Plro`bp� lc�fkafsfar^i� j^qbof^ip� ^ob� ifpqba� fk�>mmbkafu� /+
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Qeb�l_bpb�pvkaoljb�^ka�evmbofkprifkbjf^�lc�c^,c^�o^qp�_b`ljbp�bsfabkq�^cqbo�

tb^kfkd� %?o^v� ^ka� Vloh)� .64.8� @e^k�@N� <G%#� .652&+� Eltbsbo)� j^kv� ^_kloj^ifqfbp�

fk`irafkd�^iqboba�c^q�jbq^_lifpj�%?bii�^ka�Pqbok)� .6448�Vloh�@N�<G%#� .65.8�Qrohbkhlmc�

@N�<G%#� .65/8� I^s^r�@N�<G%#� .652&)� ^_kloj^i�_lav� qbjmbo^qrob� obdri^qflk� %Dla_lib�@N�

<G%#� .6458� Mi^k`eb� @N� <G%#� .6508� P`ejfaq� @N� <G%#� .651&)� ^ka� m^o^pvjm^qebqf`� kboslrp�

pvpqbj� ^`qfsfqv� fk� qeb� m^k`ob^p� %Olekbo*Gb^kobk^ra� @N� <G%#� .6508� >qbc�@N�<G%#� .66.&�

e^sb� _bbk� l_pbosba� fk� qeb� cfopq� lo� pb`lka�tbbh�lc�ifcb� fk� mob*l_bpb� ^kfj^ip+� Pljb�

m^k`ob^qf`� fpibq� ibpflkp�e^sb�_bbk� fabkqfcfba� fk�tb^kifkd�^ka�^ariq� c^,c^� o^qp+� Qebpb�

fk`irab� ilpp�lc�^�dir`lpb� qeobpelia�clo�DFM�elojlkb�pqfjri^qlov�^`qflkp�%@e^k�@N�<G%#�

.6518� .652&)� i^`h� lc� ^� mboqrppfp� qlufk*fkabmbkabkq� m^qet^v� lc� `^qb`eli^jfkb�

fkef_fqflk� ^`qflk� %@^tqelok� ^ka� @e^k)� .66.&)� ^_kloj^i� ^g*^aobkl`bmqlo� crk`qflk�

%@e^k�^ka�J^`Me^fi)� .66/&�^ka�^_kloj^i�div`livpfp�obdri^qflk�%@e^k)� .6608�@e^k�@N�

<G%#� .660&+� Fk� qefp�pqrav�qeb� qfjb�lc�lkpbq�lc�^_kloj^i� ^aobkl`bmqlo�crk`qflk�^ka�

^_kloj^i�div`livpfp� obdri^qflk� fk� c^,c^� o^q� fpibqp�t^p� fksbpqfd^qba�rpfkd�fpli^qba� fpibqp�

colj� ^ariq� %5*./�th&)�tb^kifkd� %2�th&� ^ka� pr`hifkd� %0�th&� o^qp+
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+&*&)&)&� 8\Y\[VP� aRZ]R_Nab_R�ZRN`b_RZR[a&

Wr`hbo�c^,c^�o^qp�e^sb�ab`ob^pba�qebojldbkbpfp�tef`e�fp�bsfabkq�_v�qeb�pb`lka�

th� lc�qebfo� ifsbp+� Qefp� abcb`q� e^p� _bbk� rpba� ql� fabkqfqv� mebklqvmbp� %Dla_lib�@N� <G#�

.6458�@e^k�@N�<G%#� .652&+� @lilkf`�qbjmbo^qrob�t^p�jb^proba�rpfkd�^�jf`olmol`bpplo*�

_^pba� %jf`ol`ljmrqbo&� qebojljbqbo� %@lib*M^ojbo)� I^_`lo� Fk`+� Nrb_b`&� _bqtbbk�

..+--� ^+j� ^ka� .+--� m+j� lk� qeobb� `lkpb`rqfsb� a^vp� cliiltfkd�tb^kfkd� %a� /.&+� Mrmp�

tfqe� qbjmbo^qrob� .Ü@� iltbo� qe^k� qeb� ifqqbo� ^sbo^db� qbjmbo^qrob� tbob� `lkpfaboba�

mobl_bpb� %kloj^i� o^q� qbjmbo^qrob� o^kdbp� colj�02Ü@� ql�05 �@&+� Eltbsbo)� pfk`b� qeb�

qbjmbo^qrob� afccbobk`bp�tbob� pj^ii)� mobaf`qflkp�tbob� qebk� `lkcfojba� _v� jb^profkd�

qeb� fpibq� pfwb� %@e^k�@N�<G%#� .652&+

+&*&)&*&� >`YRa�QVNZRaR_�ZRN`b_RZR[a&

>ariq�Wr`hbo�l_bpb�o^qp�e^sb�bki^odba�m^k`ob^qf`� fpibqp�^ka�bki^odbjbkq� e^p�

_bbk� l_pbosba� fk� mobl_bpb� mrmp� ^p� b^oiv� ^p� 4� a� %@e^k� @N� <G%#� .652&+� Qeb� m^k`ob^p�

objls^i�t^p� `^oofba�lrq�^p�abp`of_ba� fk� qeb�dbkbo^i�jbqelap�pb`qflk� /+/).+� Fk�loabo�

ql�jb^prob� qeb� m^k`ob^qf`� fpibqp)� ^� pj^ii� mfb`b�lc�qeb� m^k`ob^p�t^p� cfuba� fk� ?lkfkïp�

plirqflk� %42�ji�mf`of`�^`fa)� /2� ji� cloj^ifk� ^ka�2� ji�di^`f^i� ^`bqf`�^`fa&� clo�/� e)� qebk�

t^peba�qtl�qfjbp�fk�4-"�bqe^kli+� Qeb�p^jmibp�tbob�qebk�pbkq�ql�qeb�Efpqlm^qelildv�

I^_lo^qlov�lc�qeb�>S@�tebob� qebv�tbob� mol`bppba)� bj_baaba� fk� m^o^ccfk� t^u� ^ka�

`rq� fkql� 1� ,uj� pb`qflkp8� 2� pifabp� tbob� j^ab� clo� b^`e� m^k`ob^qf`� qfpprb+� Qeb� pifabp
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tbob� qebk� pq^fkba� tfqe� e^bj^qluvifk� ^ka� blpfk� ^``loafkd� ql� pq^ka^oa� mol`barobp�

%@e^k)� .652)� MeA� qebpfp&+� Fpibqp�tbob� jb^proba� rpfkd�^� `ljjbo`f^i� fj^db� ^k^ivpfp�

e^oa�t^ob�^ka�plcqt^ob�%?flnr^kq�FS+)�O#J)�?fljbqof`�Fk`�K^pesfiib)�QK&+� ?b`^rpb�

klq�^ii� fpibqp�tbob�pmebof`^i)� qeb�^sbo^db�af^jbqbo�lc�qeb� fpibq�t^p�rpba+� Qeb� ilkdbpq�

^ka� qeb� peloqbpq� afpq^k`bp�tbob�jb^proba� ^ka� qebk� ^sbo^dba� clo� bsbov� fpibq+� Qebk�

qeb� ^sbo^db�af^jbqbop�lc�^ii� qeb� fpibqp� colj� qeb� p^jb� o^q�tbob� ^d^fk� ^aaba� qldbqebo�

ql�l_q^fk�qeb�cfk^i�^sbo^db�af^jbqbo�lc�fpibq�lc�qe^q�o^q+� Qeb�^sbo^db�lc�qeb�af^jbqbop�

t^p�rpba� ql�pbm^o^qb�qeb� ib^k�colj�qeb�mobl_bpb�o^qp+� Fk� qebpb�pqrafbp�^� .2-�dj�fpibq�

af^jbqbo)� tef`e� fp� jlob� `lkpbos^qfsb� qe^k� qeb� .--� dj� af^jbqbo� mobsflrpiv� rpba�

%@e^k�@N�<G%#� .652&)�t^p� `ellpbk�^p� qeb�`rq�lcc�mlfkq+� >kfj^ip�tfqe� ^kv�fpibqp�tfqe� ^�

af^jbqbo� dob^qbo� qe^k� .2-� dj� tbob� `lkpfaboba� mobl_bpb� ^ka� qelpb� tfqe� ^ii� fpibqp�

bnr^i� ql� lo� ibpp� qe^k� .2-�dj�tbob� `lkpfaboba� ib^k� %pbb�>mmbkafu�1&+
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Wr`hbo�cbj^ib� ib^k�^ka�l_bpb�o^qp�tbob�afsfaba� fkql�0�dolrmp8�^ariq� %.0�ib^k�

^ka� .5�c^,c^&)�tb^kifkd� %.-�ib^k�^ka� .1�c^,c^&�^ka�pr`hifkd�%.2� ib^k� ^ka�4�mobl_bpb&�

o^qp+� >ii� ^kfj^ip�tbob� rpba� ql� jb^prob� m^k`ob^qf`� fpibq� fkprifk� `lkqbkq� _rq� klq� ^ii�

tbob� rpba� ql� ^ppbpp� obpmlkpbp� ql� qbpq� aordp+� M^k`ob^qf`� fpibq� mobm^o^qflk)� fkprifk�

obib^pb�bumbofjbkqp�^ka�pq^qfpqf`^i�^k^ivpbp�tbob�`^oofba�lrq�^p�abp`of_ba�fk�@e^mqbo�

/� %dbkbo^i� jbqelap)� pb`qflkp� /+/)� /+0� ^ka� /+1&+
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+&+&)&� DUR[\af]R� VQR[aVSVPNaV\[&

+&+&)&)&� 8\Y\[VP�aRZ]R_Nab_R&

>sbo^db�`lilkf`�qbjmbo^qrob�colj�/.*/0�a�lc�̂ db�t^p�`^i`ri^qba�clo�/4�cbj^ib�

mrmp+� Qebob�t^p� kl� qbjmbo^qrob�afccbobk`b�_bqtbbk� qeb� mrmp� %03+4Ü@� ç� -+/)� k� * � 4�

^ka� 03+4Ü@� ç� -+.)� k� :� .2&� fk� qeb� mobl_bpb� ^ka� ib^k� cbj^ib� mrmp� obpmb`qfsbiv� ^cqbo�

rpfkd� qeb� fpibq�af^jbqbo� ql� ploq� qeb� o^qp� _v� mebklqvmb� %Q^_ib� /&+

+&+&)&*&� >`YRa�QVNZRaR_�ZRN`b_RZR[a&

>kfj^ip�tfqe� lkb� lo�jlob� fpibqp�tfqe� ^� af^jbqbo� dob^qbo� qe^k� .2-� &OH� tbob�

`lkpfaboba�^p�mobl_bpb+� Rpfkd�qefp�`rq�lcc�6�o^q�mrmp�tbob�fabkqfcfba�^p�mobl_bpb�^ka�

.2� mrmp�^p� ib^k+� Qeobb�mrmp�`lria�klq�_b�mi^`ba� fk�^kv�`^qbdlov+� Qebpb� qeobb�mrmp�

^ka� qtl� mobl_bpb� mrmp� %arb� ql� ilpq� fkprifk� obib^pb� a^q^&� tbob� klq� fk`iraba� fk� ^kv�

croqebo� bumbofjbkqp+� Qeb� ^sbo^db� fpibq� af^jbqbo� t^p� pfdkfcf`^kqiv� efdebo� fk� qeb�

mobl_bpb� qe^k�fk�qeb�ib^k�mrmp�%50+1� ç� /+/�`ljm^oba� ql�20+0� ç� 0+.� ,Ifj�obpmb`qfsbiv&+�

Qeb� ^sbo^db� tbfdeq� ^ka� `lilkf`� qbjmbo^qrob� lc�0� th� lia� ib^k� ^ka� mobl_bpb� mrmp�

tbob�klq� pfdkfcf`^kqiv�afccbobkq� %Q^_ib� /&+

+&+&@� >[`bYV[�_RYRN`R�S_\Z� V`\YNaRQ� V`YRa`&

+&+&*&)&� G\aNY� V`YRa�V[`bYV[� P\[aR[a&

Dir`lpb� %.2� jJ&� fkar`ba� fkprifk� obib^pb� a^q^� ^k^ivpfp� tbob� `^oofba� lrq� ^p�

lrqifkba� fk� qeb� jbqelap� %Pb`qflk� /+/)� /+0� ^ka� /+1&+� Qlq^i� fpibq� fkprifk� `lkqbkq� t^p
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jlob� qe^k� /� clia� dob^qbo� fk� qeb� c^,c^� o^qp� %m9� -+-2&� `ljm^oba� ql� ib^k� o^qp� fk� qeb�

tb^kifkd�^ka�qeb�^ariq�dolrmp� %Q^_ib�0&+� Qebob�t^p�kl�pfdkfcf`^kq�afccbobk`b�fk�qlq^i�

fpibq� fkprifk� `lkqbkq�lc�qeb� 0�th�lia� mobl_bpb� ^ka� ib^k� mrmp+� Qeb� qlq^i� fpibq� fkprifk�

`lkqbkq�peltba�^�dob^qbo�fk`ob^pb�colj�0�th�ql�2�th�fk�qeb�c^,c^�o^qp�qe^k�fk�qeb� ib^k�

o^qp�%.43"�`ljm^oba� ql�00+4"&�tef`e�t^p�pq^qfpqf`^iiv�pfdkfcf`^kq�lkiv�fk�c^,c^�o^qp�%m�

9� -+-2&+� Qebob�t^p� ^� pq^qfpqf`^iiv�pfdkfcf`^kq� fk`ob^pb� fk� qlq^i� fpibq� fkprifk� `lkqbkq� fk�

ib^k� o^qp� %m� 9� -+-2&� _rq�klq�c^,c^� o^qp� colj� 2�th� ql�^ariq�pq^db� %30+5"� `ljm^oba� ql�

0/+5"&+� M^k`ob^qf`� fpibq� fkprifk� `lkqbkq� fk`ob^pba� /+.0� ^ka� 0+03� clia� colj� 0�th� ql�

^ariq� pq^db� fk� ib^k� ^ka� c^,c^� o^qp)� obpmb`qfsbiv+� Qeb� dob^qbo� fk`ob^pb� fk� m^k`ob^qf`�

fpibq� fkprifk�`lkqbkq�fk� c^,c^�o^qp�j^v�_b�arb�ql�_lqe�fk`ob^pba�fpibq�pfwb�^ka�krj_bop�

qe^q�l``rop� fk� qebpb� o^qp� %?o^v�^ka�Vloh)� .64.8�@e^k�@G�<G%#� .652&+� >db� %C� %/)4.&� :�

/3+648� m� 9� -+---.&�^ka�mebklqvmb� %C%i)�4.&� :� 00+508� m� 9� -+---.&�e^a�^�pq^qfpqf`^iiv�

pfdkfcf`^kq�bccb`q�lk�qeb�m^k`ob^qf`�fpibq�fkprifk�`lkqbkq�lc�qeb�o^qp+� >ipl)� qeb�^db�^ka�

mebklqvmb� fkqbo^`qflk�t^p� pq^qfpqf`^iiv� pfdkfcf`^kq� %m� :� -+-.-&+

,/



Q^_ib� /+� @lilkfb� qbjmbo^qrob� %Ü@&)�tbfdeq� %d&� ^ka� fpibq�af^jbqbo� %[ok&� lc�0�th�lia�
mrmp+

Ib^k Mobl_bpb

@lilkf`� qbjmbo^qrob� %Ü@& 03+4� ç � -+.0 03+4� ç � -+/

Tbfdeq� %d& 1/+1� ç� -+60 06+1� ç � -+.

Fpibq�af^jbqbo� %gfuj& 20+0� ç� 0+.5 0+1� ç � /+/$

Krj_bo�lc�mrmp .2 4

A^q^� ^ob� bumobppba� ^p�jb^kp� ç� PBJ�

'� m9 � -+-2� `ljm^oba� ql� ib^k� mrmp� %rkm^foba� q*qbpq&

,0



Q^_ib� 0+� Fpibq� fkprifk� `lkqbkq� %jb^k� ç� PBJ&� fk� mjli,fpibq� fk� ib^k� %C^,<&� ^ka� c^,c^�

o^qp+

>db� lc�qeb� o^qp� F\[^k� L_bpb

>ariq� %5*./�th&� 3+3� ç � -+4� %.0&� .0+.� ç � .+/� %.5&'

Tb^kifkd� %2� th&� 1+-� ç� -+1� %.-&'� .-+/� ç � .+-� %.1&'

Pr`hifkd� %0�th&� 0+.1� ç� -+1� %.2&í� 0+6� ç � -+6�%4&�'í

A^q^� ^ob� bumobppba� ^p�jb^kp� ç� PBJ)� %k&� :� krj_bo�lc�^kfj^ip� rpba

'� m� 9� -+-2)� `ljm^ofplk�_bqtbbk�mebklqvmbp�lc�qeb�p^jb�^db�dolrm�%rkm^foba� q*qbpq&

'� m� 9� -+-2� `ljm^oba� ql� qeb� kbuq� liabo� ^db�dolrm�tfqefk� qeb� p^jb� mebklqvmb+

í� m� 9� -+--.� `ljm^oba� ql� ^ariq� lc�qeb� p^jb� mebklqvmb+

,1



+&+&+&� 9RcRY\]ZR[a�\S�Ng%NQ_R[\PR]a\_� Sb[PaV\[�PUN[TR`� V[� V`\YNaRQ� V`YRa`�\S�SN'SN

_Na`&

Fq�t^p�mobsflrpiv�peltk�qe^q� fpibqp� colj�^ariq� c^,c^� o^qp�buef_fqba� ^� `e^kdb� fk�

@}**� ^aobkl`bmqlo� pbkpfqfsfqv� ql� qeb� ^)*� ^aobkl`bmqlo� ^kq^dlkfpq� mo^wlpfk� %@e^k� ^ka�

J^`Me^fi)� .66/&)� pl� qeb� mromlpb� lc� qebpb� bumbofjbkqp�t^p� ql� pbb� fc� qefp� `e^kdb� fk�

pbkpfqfsfqv� l``rop� fk� c^,c^� fpibqp� _bclob� qeb� ^kfj^ip� tbfb� j^qrob� ^ka� qebfo� l_bpb�

pvkaoljb� fp� criiv� absbilmba+� Qeb� bccb`q� lc� Lg*� ^ka� ^)*^aobkl`bmqlo� ^dlkfpqp� ^ka�

^kq^dlkfpqp�lk�.2�jJ�dir`lpb*fkar`ba� fkprifk�obib^pb�colj� fpli^qba� fpibqp�lc�tb^kifkd�

%2� th&� ^ka� ^ariq� %5*./�th&� ib^k� ^ka� c^,c^� o^qp�t^p� abqbojfkba� ^p� abp`of_ba� ^_lsb�

%Pb`qflk� /+/+/&+

+&+&+&>&� :SSRPa`�\S�N%NQ_R[R_TVP�NT\[V`a`&

Dir`lpb� %.2� jJ&� fkar`ba� fkprifk� pb`obqflk� t^p� jb^proba� fk� qeb� ^_pbk`b� lo�

mobpbk`b�lc�clro�do^aba�alpbp�lc�dr^k^_bkw�%é"*�^aobkbodf`�^dlkfpq8� E o�*.-� �J&�^ka�

qeobb� do^aba� alpbp� lc�mebkvibmeofkb� %^)*� ^aobkbodf`� ^dlkfpq8� HE*Ho� J&+� >k^ivpfp�

lc� qeb� a^q^� clo� fkqbo^`qflkp� peltba� qe^q� dr^k^_bkw� pfdkfcf`^kqiv� fkef_fqba� .2� jJ�

dir`lpb*fkar`ba� fkprifk� obib^pb� %C%1).3-&� :� /-+-18� m� 9� -+---.&�tefib� mebkvibmeofkb�

^q� ^ii� `lk`bkqo^qflkp� rpba� afa� klq� e^sb� ^kv� pfdkfcf`^kq� bccb`q� lk� dir`lpb*fkar`ba�

fkprifk� pb`obqflk� %C%0).0-&� * � /+208� m� :� -+-3&� colj� fpli^qba� fpibqp� lc�^ariq� ^ka� 2� th�

lia�ib^k�^ka�c^,c^�o^qp�%Cfdrobp� .*�1&+� Qebob�t^p�kl�pfdkfcf`^kq� fkqbo^`qflk�^jlkd� qeb�

^kfj^i� dolrmp+� >k^ivpfp� lc� a^q^� tfqefk� mebklqvmbp� peltba� ^ii� `lk`bkqo^qflkp� lc�

dr^k^_bkw� %.-ï�ql� .-[�J&� rpba� molar`ba� ^� pfdkfcf`^kq� obar`qflk� fk� .2� jJ�dir`lpb*

-(



fkar`ba� fkprifk� obib^pb� %m9� -+-2&+� Qebob� t^p� kl� pfdkfcf`^kq� afccbobk`b� fk� qeb�

fkef_fqlov�^`qflk�lc�qeb�clro�afccbobkq�`lk`bkqo^qflkp�lc�dr^k^_bkw�%.-�[�J�ql� .-$'�J&�

fk� .2� jJ�dir`lpb*fkar`ba� fkprifk� obib^pb+� Mebkvibmeofkb�afa�klq� e^sb� ^�pfdkfcf`^kq�

bccb`q� lk� fkprifk� obib^pb�colj� ^kv�dolrm�lc�o^qp� %m� ;� -+.&+� Qebpb�a^q^� fkaf`^qb� qe^q�

j * � _rq� klq� ^)*� ^aobkl`bmqlop� ^ob� fkslisba� fk� obdri^qflk�lc� fkprifk� obib^pb� fk� fpli^qba�

?*`biip�^ka� qe^q�`^qb`eli^jfkb�fkef_fqfkd�^`qfsfqv�fk�?*`biip�lc�_lqe�ib^k�^ka�c^,c^�o^qp�

fp� pfjfi^o+

-)
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>dlkfpq � ` lk`bk q o ^ q flk � %J&

Cfdrob� .+� Qeb� bccb`q� lc� ^*^aobkbodf`� ^dlkf7qp� lk� .2� jJ� dir`lpb*fkar`ba� fkprifk�

pb`obqflk�fk�fpli^qba�fpibqp�colj�^ariq�ib^k�o^qp+� Dir`lpb�fkar`ba� fkprifk�pb`obqflk�t^p�

jb^proba� fk� qeb� ^_pbk`b� %-&� lo� mobpbk`b� lc�afccbobkq� alpbp� lc� qeb� ^[*^aobkl`bmqlo�

^dlkfpq�dr^k^_bkw�%')�k� :� 5�o^qp�clo�.2�jJ�dir`lpb�^ka�dr^k^_bkw� .- �J)�4�o^qp� clo�

_lqe� .-[� J� ^ka� .-$'� J� ^ka� 3� o^qp� clo� .-$$� J&� ^ka� qeb� ^)*^aobkl`bmqlo� ^dlkfpq�

mebkvibmeofkb� % ^ ) � k� :� 5&� ^p� abp`of_ba� fk� Pb`qflk� /+/+/+� A^q^� ^ob� bumobppba� ^p� qeb�

Jb^k� ç� PBJ+� í� m� 9� -+-2� `ljm^oba� ql� qeb� `lkqoli� %-&� rpfkd�PKH+

-*
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>dlkfpq � ` lk`bk q o ^ q flk � %J&

Cfdrob� /+� Qeb� bccb`q� lc� ^*^aobkbodf`� ^dlkfpqp� lk� .2� jJ� dir`lpb*fkar`ba� fkprifk�

pb`obqflk�fk�fpli^qba�fpibqp�colj�^ariq�c^,c^�o^qp+� Dir`lpb*fkar`ba�fkprifk�pb`obqflk�t^p�

jb^proba� fk� qeb�mobpbk`b�lc�afccbobkq�alpbp�lc�qeb�^ **^aobkl`bmqlo�^dlkfpq�dr^k^_bkw�

%úï�  � :� bu`bmq� clo�dr^k^_bkw� .-$$�J�tebob�k� :� 5&�^ka�qeb�^f*^aobkl`bmqlo�^dlkfpq�

mebkvibmeofkb� % ^ ) � k� :� .-&� ^p� abp`of_ba� fk� pb`qflk� /+/+/� Fkprifk� obib^pb� fp� bumobppba�

^p�^�mbo`bkq^db�lc�qeb� fpibq�fkprifk�`lkqbkq+� A^q^�^ob�bumobppba�^p�qeb�Jb^k� ç� PBJ+�

í� m9� -+-2� colj� qeb� `lkqoli� %-&

-+
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>dlkfpq � ` lk`bk q o ^ q flk � %J&

Cfdrob� 0+� Qeb� bccb`q� lc� ^*^aobkbodf`� ^dlkfpqp� lk� .2� jJ� dir`lpb*fkar`ba� fkprifk�

pb`obqflk�fk�fpli^qba� fpibqp� colj�2�th�lia� ib^k� o^qp+� Dir`lpb*fkar`ba� fkprifk�pb`obqflk�

t^p� jb^proba� fk� qeb� mobpbk`b� lc� afccbobkq� alpbp� lc� qeb� ^w*^aobkl`bmqlo� ^dlkfpq�

dr^k^_bkw� %d)� k� :� 6)� bu`bmq� obpmlkpb� ql� .-$$� J� tebob� k� :� 4&� ^ka� qeb� ^)*�

^aobkl`bmqlo� ^dlkfpq� mebkvibmeofkb� % ^ ) � k� :� 5�clo� _lqe� HQ�J� ^ka� EC� J� _rq� k:� 6�

clo� .-[�J&� ^p� abp`of_ba� fk� pb`qflk� /+/+/+� A^q^� ^ob� bumobppba� ^p� qeb� Jb^k� ç� PBJ+�

í� m� 9� -+-2� `ljm^oba� ql� qeb� `lkqoli� %-&
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>dlkfpq � `lk`bk q o^ q flk � %J&

ú.*4 *2

Cfdrob�1+� Bccb`q�lc�^*^aobkbodf`�^dlkfpqp�lk�.2�jJ�dir`lpb*fkar`ba�fkprifk�pb`obqflk�

fk� fpli^qba� fpibqp� colj� 2� th� lia� c^,c^� o^qp+� Dir`lpb*fkar`ba� fkprifk� pb`obqflk� t^p�

jb^proba�fk�qeb�mobpbk`b�lc�afccbobkq�alpbp�lc�qeb�^[*^aobkl`bmqlo�^dlkfpq�dr^k^_bkw�

%m)� k� :� ./� clo� .2� jJ�dir`lpb)�dr^k^_bkw� .-�à� J� ^ka� .-'�J)k� :� ..� clo� .-ï�J�^ka�

.-�clo� .-'�J&�^ka� qeb� lf*^aobkl`bmqlo�^dlkfpq�mebkvibmeofkb� % ^ ) � k� :� ..)� bu`bmq�clo�

.-�$�J�tebob� k� :� .-&� ^p�abp`of_ba� fk�pb`qflk�/+/+/+� A^q^�^ob�bumobppba� ^p� qeb�Jb^k�

ç� PBJ+� í� m� 9� -+-2� `ljm^oba� ql� qeb� `lkqoli� %-&

--



+&+&F&*&� 6PaV\[`�\S�N%NQ_R[R_TVP�N[aNT\[V`a`&

Dir`lpb� %.2� jJ&� fkar`ba� jprffk� obib^pb�t^p� jb^proba� fk� qeb� mobpbk`b� lc� .- �

J�dr^k^_bkw�mirp� .-[�J� fa^wlu^k)� ^k� ^[*^aobkl`bmqlo� ^kq^dlkfpq)� lo� do^aba� alpbp�

%.-ï� *.-[� J&� lc� mo^wlpfk)� ^k� ^)*� ^aobkbodf`� ^kq^dlkfpq+� Fa^wlu^k� _il`hba� qeb�

fkef_fqlov�^`qflkp�lc�dr^k^_bkw�fk�fpli^qba� fpibqp�lc�^ariq� ib^k�^ka�c^,c^� o^qp�^ka�2�th�

lia� o^qp� %Cfdrobp� 2� ^ka� 3&+� >k^ivpfp� lc� qeb� a^q^� peltba� qe^q� fa^wlu^k� e^a� ^�

pq^qfpqf`^iiv� pfdkfcf`^kq� ^kq^dlkfpqf`� bccb`q� lk� dr^k^_bkw� fkef_fqba� obib^pb� fk� _lqe�

mebklqvmbp� obd^oaibpp� lc�qeb� ^db� %C%/)63&� :� 0-+468� m� 9� -+---.&+� Fkafsfar^i� dolrm�

a^q^� ^k^ivpfp� `lkcfojba� qeb� pfdkfcf`^kq� bccb`q� lc� fa^wlu^k� lk� dr^k^_bkw� fkef_fqba�

dir`lpb�fkar`ba�fkprifk�obib^pb�%m�9� -+-2&+� Qebob�t^p�kl�pfdkfcf`^kq�afccbobk`b� fk� qeb�

mbo`bkq�fkprifk� obib^pb�colj�m^k`ob^qf`�fpibqp�fk`r_^qba�tfqe� .2�jJ�dir`lpb�^ilkb�lo�

qe^q� tfqe� dir`lpb� mirp� dr^k^_bkw� ^ka� fa^wlu^k� fk� ^ii� clro� dolrmp� lc� o^qp� %dir`lpb�

^ilkb�%4+/3� ç� -+45�%k� 5� 5&)�5+36� ç� .+-2� %k� :� 6&)� 5+62� ç� -+61� %k� :� 6&)�0&+1� ç� -+4/�%k�

: �./&)� dir`lpb)�dr^k^_bkw)� fa^wlu^k� %3+-1� ç� -+32� %� k:� 4&)� 4+06� ç� -+44� %k� :� 5&)� 4+15�

ç � .+01�%k� :� 6&�^ka�5+1.� ç� -+54�%k� :� ./&� fk�^ariq� ib^k)� ^ariq� c^,c^)� 2�th�lia� ib^k� ^ka�

2�th�lia�c^,c^�o^qp)�obpmb`qfsbiv&+� Qefp�fkaf`^qba�qe^q�fa^wlu^k�`ljmibqbiv�^kq^dlkfwba�

qeb� dr^k^_bkw� fkef_fqflk+

Pfk`b�mo^wlpfk�t^p�afpplisba�fk�AJPL)� .2�jJ�dir`lpb*fkar`ba� fkprifk�obib^pb�

t^p�jb^proba� fk� qeb�mobpbk`b�lc�AJPL�^ilkb�^ka� fq�t^p� clrka� qe^q�AJPL�afa� klq�

e^sb� ^� pfdkfcf`^kq� bccb`q� lk� qeb� mbo`bkq^db� lc�dir`lpb*fkar`ba� fkprifk� obib^pb� fk� qeb�

fpli^qba� fpibqp� fk� ^kv�dolrmp+� ! � fkprifk� obib^pb� fk� mobpbk`b�lc�.2� jJ�dir`lpb�^ilkb�

t^p� 4+/3� ç� -+5-� %k� :� 5&)� 5+36� ç� .+-2� %k� :� 6&)� 5+62� ç� -+61� %k� :� 6&)� 0&+1� ç� -+4/� %k

-.



* � G/&)� dir`lpb� ^ka� AJPL�4+/3� ç� -+2-� %k� :� 6&)� 5+35� ç� .+06� %k� :� 6&)� 5+2.� ç� .+0� %k�

:� 5&)�4+2-� ç �-+03�%k� * � 5&)�clo�^ariq� ib^k)�^ariq�c^,c^)�2�th�lia�ib^k�^ka�2�th�lia�c^,c^�

o^qp)� obpmb`qfsbiv&+� Dir`lpb*fkar`ba� fkprifk� obib^pb� fk� qeb� mobpbk`b� lc� AJPL� fp�

obcbooba� ql�^p� qeb�`lkqoli�tebk�`ljm^ofkd� qeb�bccb`qp�lc�dr^k^_bkw�^ka�mo^wlpfk�lk�

fkprifk� obib^pb+� Dr^k^_bkw� %.-$$� J&� fk� qeb� ^_pbk`b� ^ka� mobpbk`b� lc� AJPL�

pfdkfcf`^kqiv� fkef_fqba� .2�jJ�dir`lpb� fkar`ba�fkprifk� obib^pb� fk� ^ariq�ib^k� ^ka�c^,c^�

o^qp)� ^ka� 2� th� lia� ib^k� ^ka� c^,c^� o^qp� %Cfdrobp� 4� ^ka� 5&+� ,j^ivpfp� lc� qeb� a^q^� clo�

fkqbo^`qflkp�_bqtbbk�afccbobkq�`lk`bkqo^qflkp)�^db�2�th�^ka�^ariq�o^qp�^ka�mebklqvmb�

mboclojba� clo�3�afccbobkq�qob^qjbkqp�%.2�jJ�dir`lpb)�AJPL)�dr^k^_bkw�.- �J�^ka�

mo^wlpfk� .-ï�J)� .- � J�^ka� .-ï�J&�lo�2� qob^qjbkqp� %AJPL)�dr^k^_bkw� .- �J�^ka�

mo^wlpfk� .-ï� J)� .- � J� ^ka� .-ï� J&� fkaf`^qba� ^� pq^qfpqf`^iiv� pfdkfcf`^kq� bccb`q� lc�

qob^qjbkqp�fk�^ii�qeb�mebklqvmb,^db�dolrmp+� Clo�3�qob^qjbkq�dolrmp�%dir`lpb)�AJPL)�

dr^k^_bkw�.-� �J�^ka�mo^wlpfk� .-�'�ql�.-�ï�J&�%C%2).6/&� * � .4+6-8�m� 9� -+---.&�^ka�clo�

lkiv� 2� qob^qjbkq� dolrmp� %AJPL)� dr^k^_bkw� .- �J)� ^ka� mo^wlpfk� .-'� ql� .-ï� J&�

%C%1).23&� :� ..+2/8� m� 9� -+---.&� fkaf`^qfkd� kl� bccb`q� lc�AJPL� lk� fkprifk� pb`obqflk�

rkabo� qeb� `lkafqflkp� qbpqba+� Qebob�t^p� kl� pfdkfcf`^kq� fkqbo^`qflk� _bqtbbk� ^db� ^ka�

mebklqvmb� ^ka� qob^qjbkqp� %m� ;� -+.&+� @ljm^ofplk�lc�jb^kp�lc�afccbobkq� qob^qjbkqp�

fk� ^ii� dolrmp� peltba� qe^q� mbo`bkq� fkprifk� obib^pb� fk� qeb� mobpbk`b� lc�dir`lpb,AJPL�

t^p�pfdkfcf`^kqiv�afccbobkq�colj�qe^q�obib^pba�fk�qeb�mobpbk`b�lc�.- �J�dr^k^_bkw�^ka�

^ii� mo^wlpfk� alpbp� %.-ï� ql� .-'� J&+� Eltbsbo)� qebob� t^p� kl� pfdkfcf`^kq� afccbobk`b�

_bqtbbk� qeb�jb^k�"� fkprifk� obib^pb� fk� qeb�mobpbk`b�lc�dr^k^_bkw�.-� �J�^ka�^ii� qeb�

mo^wlpfk�`lk`bkqo^qflkp�rpba� %m;� -+-2&� fk� ^ii�qeb� dolrmp+� Qerp�^aafqflk�lc�mo^wlpfk

-/



.-[�J� ql� .-ïï�J� ql� fpibqp� Fk� qeb� mo�fpbk`b� lc�dr^k^_bkw� .- �J� e^a� kl� bccb`q� lk� qeb�

dir`lpb*fkar`ba� fkprifk�pb`obqflk�fk� obpmlkpb�ql�dr^k^_bkw� .- �J�%Cfdrobp�4�^ka�E&+

25
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Cfdrob�2+� Bccb`q�lc�^k� ^[*�^aobkl`bmqlo�^kq^dlkfpq�lk� fkprifk�pb`obqflk�colj�fpli^qba�

fpibqp� lc�^ariq� ib^k� ^ka� c^,c^� o^qp+� Dir`lpb� %.2� jJ&� pqfjri^qba� fkprifk� pb`obqflk� fk�

qeb� ^_pbk`b� %-)� k� :� 5� ib^k� ^ka� 6�c^,c^� o^qp&� lo� fk� qeb�mobpbk`b� lc� .-î�J�dr^k^_bkw�

%D*3)� k� :� 4� ib^k� ^ka� 5� c^,c^� o^qp&� %^dlkfpq&� t^p� jb^proba+� >aafqflk� lc� .-[� J�

fa^wlu^k� %Fa)� k� :� 4� ib^k� ^ka� 5� c^,c^� o^qp&� ^kq^dlkfwba� qeb� obpmlkpb� ql�dr^k^_bkw+�

A^q^� ^ob� bumobppba� ^p�Jb^kp� ç� PBJ+� í� m9 � -+-2� `ljm^oba� ql� `lkqoli� %-&+

í� m� 9� -+-2� `ljm^oba� ql�dr^k^_bkw� fkef_fqba�s^irbp�tfqefk� mebklqvmb� rpfkd�PKH+
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Cfdrob�3+� Bccb`q�lc�^k�%""*�^aobkl`bmqlo�^kq^dlkfpq�lk� fkprifk� pb`obqflk� colj� fpli^qba�

fpibqp� lc�2�th�lia� ib^k� ^ka� c^,c^� o^qp+� Dir`lpb� %.2� jJ&� pqfjri^qba� fkprifk� pb`obqflk�

fk�qeb�^_pbk`b�%-)�k� :� 6�ib^k�^ka� ./�c^,c^� o^qp�lo�mobpbk`b�lc� .%&î�J�dr^k^_bkw�%D*3)�

k� :� 4� ib^k� ^ka� ./�c^,c^� o^qp&�t^p�jb^proba+� >aafqflk� lc� .%C�J� fa^wlu^k� %fa)� k * � 6�

ib^k� ^ka� ./�c^,c^� o^qp&� ^kq^dlkfwba� qeb� obpmlkpb� ql�dr^k^_bkw+� A^q^� ^ob� bumobppba�

^p�Jb^kp� ç� PBJ+� í�m9� -+-2�`ljm^oba� ql� qeb�`lkqoli� %-&)� í� m� 9� -+-2� `ljm^oba� ql�

dr^k^_bkw� fkef_fqba�s^irbp�tfqefk� mebklqvmb� rpfkd�PKH+
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Cfdrob�4+� Bccb`q�lc�^k�^)* ^kq^dlkfpq�lk�fkprifk�pb`obqflk� fk�fpli^qba�fpibqp�colj�^ariq

ib^k�^ka�c^,c^�o^qp+� Fkprifk�pb`obqflk�t^p�jb^proba�fk�qeb�mobpbk`b�lc�.2�jJ�dir`lpb

^ilkb�%%&è�k� :� 5�ib^k)�6�c^,c^� o^qp8�dir`lpb,�AJPL�%AJPL&)�k� :� 6� clo�_lqe� ib^k�^ka

c^,c^�o^qp8� dir`lpb,AJPL�mirp�.-[�J�dr^k^_bkw�%D*3&)�k� :� 6�clo�_lqe�ib^k�^ka�c^,c^

o^qp&8� lo� .-'�J�dr^k^_bkw�mirp�do^aba�alpbp�lc�mo^wlpfk� %.-�[�J)� .-*3�J&)�k� :� 6�clo

_lqe� ib^k� ^ka� c^,c^� o^qp� ^ka� .-[�J)� k� :� .-� ib^k� ^ka� 6� c^,c^� o^qp&� ^p� abp`of_ba� fk

pb`qflk� /+/+/+� S^irbp� obmobpbkq�Jb^kp� ç� PBJ� clo� % ) & � ib^k� ^ka� % ^ & � c^,c^� o^qp+

í� m9-+-2� `ljm^oba� ql� `lkqoli� %AJPL&�tfqefk� mebklqvmb� rpfkd�PKH+
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Q ob ^ qj bk q

Cfdrob�5+� Bccb`q�lc�^k� ^f*^kq^dlkfpq�lk� fkprifk� pb`obqflk� fk� fpli^qba� fpibqp� colj� 2�th�

lia� ib^k� ^ka� c^,c^� o^qp+� Fkprifk� pb`obqflk�t^p� jb^proba� fk� qeb� mobpbk`b� lc� .2� jJ�

dir`lpb� ^ilkb� %-)� k� :� 6� ib^k�^ka� ./�c^,c^� o^qp8� dir`lpb,AJPL� %AJPL&)� I� $ � (� ib^k�

^ka�5�c^,c^� o^qp8� dir`lpb,AJPL�mirp� .- �J�dr^k^_bkw�%D*3&)� k� :� 5� ib^k� ^ka�6� c^,c^�

o^qp8� lo� .- �J�dr^k^_bkw�mirp�do^aba�alpbp�lc�mo^wlpfk� %.%C�J&)� k� :� 4� ib^k� ^ka� .-�

c^,c^� o^qp8� .-$ �J)� k� * � 4� ib^k� ^ka� .-� c^,c^� o^qp� ^ka� .- � J)� k� :� 4� ib^k� ^ka� .-� c^,c^�

o^qp&� ^p�abp`of_ba� fk� qeb�pb`qflk�/+/+/+� S^irbp� obmobpbkq�Jb^kp� ç� PBJ� clo� ib^k� % ) & �

^ka� c^,c^� % ^ & � o^qp+� í� m9-+-2� `ljm^oba� ql� `lkqoli� %AJPL&� tfqefk� mebklqvmb� rpfkd�

PKH+
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Dir`lpb� %.2� jJ&*fkar`ba� fkprifk� obib^pb� colj� fpli^qba� fpibqp�lc�^ariq)�tb^kifkd�^ka�

pr`hifkd� ib^k� ^ka� c^,c^� o^qp� t^p� jb^proba� fk� qeb� mobpbk`b� lc� s^oflrp� alpbp� lc�

j^kklebmqrilpb� %JE&� %.-�$$� *� 0u.-$[�J&+� Qob^qjbkqp)� ^db� ^ilkb� ^ka� mebklqvmb� fk�

`lj_fk^qflk� tfqe� ^db� e^a� pq^qfpqf`^iiv� pfdkfcf`^kq� bccb`q� lk� fkprifk� obib^pb� %C%2)0/.&�

:� /0+4/)�m� 9� -+----.8�C%/)0/.&� :� 2.+-5)�m� 9� -+----.8�C%/)0/.&� :� /.+22)�m� 9� -+----.8�

obpmb`qfsbiv&+� @ljm^ofplk� lc� qeb�jb^kp� peltba� qe^q� qeb� .2� jJ�dir`lpb� fkar`ba*�

fkprifk� obib^pb� mbo`bkq^db�t^p� klq� pfdkfcf`^kqiv� afccbobkq� ^jlkd� ^ii� pfu� dolrmp� %m;�

-+-2&+� Eltbsbo� `ljm^ofplk� lc� fkprifk� obib^pb� _bqtbbk� 0� th� ib^k� %5+1� ç� -+508� k� :�

.2&� ^ka� 0� th� mobl_bpb� %2+03� ç� -+418� k� :� 4&� o^qp� peltba� ^� pq^qfpqf`^iiv� pfdkfcf`^kq�

afccbobk`b� %rkm^foba� q*qbpq)� m9� -+-2&+

Qeb� bccb`q� lc� JE� t^p� ^ccb`qba� _v� ^db� ^ka� mebklqvmb+� JE� obar`ba�  � dir`lpb*�

fkar`ba� fkprifk� obib^pb� fk� ^�alpb�abmbkabkq�j^kkbo�^q� ^ii� ^dbp� fk� qeb� ib^k� o^q�fpibqp�

%m9-+-2&)� %Cfdrobp�6*..&+� Eltbsbo)� fk�qeb�m^k`ob^qf`�fpibqp�lc�^ariq�ib^k�o^qp� .2�jJ�

dir`lpb� pqfjri^qba� fkprifk�t^p� pfdkfcf`^kqiv� obar`ba� ^q� ^� efdebo�JE� `lk`bkqo^qflk�

%.-ï�J� lo� efdebo&� `ljm^oba� ql� .-� J� fk�2th�^ka�0�th�lia� o^qp� %m� 9� -+-2&)� Cfdrob�

./&+� Fk� qeb� c^,c^� o^qp)� qeb� dir`lhfk^pb� obpmlkpb� ql�JE�t^p� ilpq� fk� qeb� ^ariq� pq^db)�

tebob�^ii�JE�`lk`bkqo^qflkp�rpba�afa�klq�molar`b�^�pq^qfpqf`^iiv�pfdkfcf`^kq�obar`qflk�

fk� .2� jJ� dir`lpb*fkar`ba� fkprifk� obib^pb� %m� ;� -+-2&+� Fk� 2� th� lia� c^,c^� o^qp)� fpibq�

dir`lhfk^pb� ^`qfsfqv�t^p� pbkpfqfsb� ql�JE�`lk`bkqo^qflk�lc�.-[� J�lo�efdebo)�tefib� fk�

0� th� lia� o^q� fpibqp)� JE� `lk`bkqo^qflk� lc�0u.-[�J� lo� efdebo� molar`ba� ^� pfdkfcf`^kq�

obar`qflk� fk� .2�jJ�dir`lpb*fkar`ba�fkprifk� obib^pb�%m� 9-+-2&)� %Cfdrobp�6*..�^ka�.0&+
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@lk`bkqo^qflk� %J&

Cfdrob�6+� Bccb`q� lc�JE�lk� fkprifk�pb`obqflk� colj� fpli^qba� fpibqp� colj� ^ariq� ib^k� ^ka�

c^,c^� o^qp+� Fkprifk� obib^pb�t^p�jb^proba� fk�mobpbk`b�lc�.2�jJ�dir`lpb� %-)� k� * � 5� ib^k�

^ka� 6�c^,c^� o^qp&� lo�do^aba� alpbp�lc�JE� .- $�J� *� 0� u� .%B�J� %k� :� 5� ib^k� o^qp� bu`bmq�

0� U� .-$[�J�tfqe� 4� o^qp)� ^ka� k� :� .-� clo� c^,c^� o^qp&� ^p� abp`of_ba� fk� qeb� pb`qflk� /+/+/+�

A^q^� fp� bumobppba�^k�Jb^kp� ç� PBJ� %>)ib^k� ^ka�d)� c^,c^� o^qp&)� í m� 9� -+-2� `ljm^oba�

ql� `lkqoli� %l&�tfqefk� mebklqvmb� _v�PKH+� í� m9� -+-2� `ljm^ofplk� _bqtbbk� ib^k� ^ka�

c^,c^� o^qp)� rkm^foba� q*qbpq+
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JE� @lk`bk q o^ q flk � %J&

Cfdrob� .-+� Bccb`q�lc�JE�lk�fkprifk�pb`obqflk�colj�fpli^qba�fpibqp�lc�2�th�lia�ib^k�^ka�

c^,c^� o^qp+� Fkprifk� obib^pb�t^p� jb^proba� fk� qeb� mobpbk`b� lc�.2� jJ�dir`lpb� %-&� ^ka�

do^aba� alpbp�lc�JE� ^p� abp`of_ba� fk� pb`qflk� /+/+/+� A^q^� ^ob� bumobppba� ^p�Jb^kp� ç�

PBJ�lc�6� ib^k�^kfj^ip�bu`bmq�clo�JE� .-[�J� tebob�k� :� 5�ib^k�o^qp� % > & ) � ^ka� ./�c^,c^�

^kfj^ip� bu`bmq� clo� JE� 0�u� .-�ïJ�tebob� k� :� ..� o^qp� % )& + � í� m� 9� -+-2� `ljm^oba� ql�

qeb� `lkqoli� %-&�tfqefk� mebklqvmb+
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@lk`bk q o^ q flk � %J&

Cfdrob� ..+�Bccb`q�lc�JE�lk�fkprifk�pb`obqflk�colj� fpli^qba� fpibqp�lc�0�th�lia� ib^k� ^ka�

mobl_bpb�c^,c^�o^qp+� Fkprifk� obib^pb�t^p�jb^proba� fk� qeb�mob� +� kbb�lc� .2�jJ�dir`lpb�

%-&� ^ka� do^aba� alpbp� lc�JE� ^p� abp`of_ba� fk� pb`qflk� /+/+/+� fi^i^� ^ob� bumobppba� ^p�

Jb^kp� ç � PBJ�lc�.2�^kfj^ip�bu`bmq� clo�JE�0�u� .-ïï�J�^ka� .-$�J�b^`e�tfqe� .1� ib^k�

^kfj^ip� %d&)� ^ka� 4� c^,c^�^kfj^ip� clo� .2� jJ�dir`lpb)� JE� EB�J)� ^ka� 0� u� .-�ï�J� ^ka�

3� ^kfj^ip� clo� JE� .-[�J)� .-$�J� ^ka� 0� u� .-$�J� % > & + � í� m� 9� -+-2� `ljm^oba� ql� qeb�

`lkqoli�%-&�tfqefk�mebklqvmb)�rpfkd�PKH�qbpq)� cliiltfkd�^k^ivpfp�lc�s^of^k`b�%pbb� qbuq&+�

à� m� 9� -+-2� ib^k� `ljm^oba� ql� c^,c^� i^qp
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JE� @lk`bk q o^ q flk � %J&

Cfdrob� ./+� Qeb� bccb`q�lc�^db�lk�JE� ^`qflk� fk� fpli^qba� m^k`ob^qf`�fpibqp� colj�^ariq)�

2� th�^ka� 0�th�lia� ib^k� o^qp+� .2jJ�dir`lpb*fkar`ba� fkprifk� pb`obqflk�t^p�jb^proba�

fk� qeb� ^_pbk`b� %}&� lo� mobpbk`b� lc�afccbobkq�JE� alpbp� ^p� fkaf`^qba� fk� pb`qflk� /+/+/+�

A^q^�^ob�bumobppba�^p�Jb^k� ç�PBJ�lc�ib^k�^kfj^ip�^p�fk�Cfdrobp�6)� .-�^ka�..8� ^ariq

% á & ) � 2� th� lia� %d&)� 0th� lia� o^qp� % f& +

^ � * � pq^qfpqf`^iiv� pfdkfcf`^kq� colj� qeb� `r`� +8.� %-&�tfqefk� qeb� p^jb� ^db�dolrm+
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JE� @lk`bk q o^ q flk � %J&

Cfdrob� .0+� Bccb`q� lc�^db� lk� qeb�JE� ^`qflk� fk� fpli^qba� m^k`ob^qf`� fpibqp� colj� ^ariq)�

2� th� ^ka� 0� th� mobl_bpb� c^,c^� o^qp+� .2� jJ� dir`lpb*fkar`ba� fkprifk� pb`obqflk� t^p�

jb^proba� fk� qeb� ^_pbk`b� %-&� lo� qeb� mobpbk`b� lc�afccbobkq�JE� alpbp� ^p� fkaf`^qba� fk�

pb`qflk�/+/+/+� A^q^�^ob� bumobppba� ^p�Jb^k� ç� PBJ� clo� c^,c^� ^kfj^ip� ^p� fk� Cfdrobp� 6)

.-�^ka� ..8� ^ariq� % á & ) � 2�th�lia� % )& ) �0th�lia� % ^ &)� <� .� pfdkfcf`^kq� colj� qeb�`lkqoli� %-&�

tfqefk� qeb� p^jb� ^db� dolrm� %m� 9� -+-2)� PKH&
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0+1+� Afp`rppflk+

Qeb� mromlpb�lc�qefp� pqrav�t^p� ql� fabkqfcv� qeb� qfjb� lc�lkpbq� lc�qtl�m^k`ob^qf`�

fpibq�abcb`qp� fk�c^,c^�o^qp)�pmb`fcf`^iiv�`e^kdbp� fk�`^qb`eli^jfkb�^kq^dlkfpq�^`qflkp�^ka�

^_kloj^i� div`livpfp� obdri^qflk� fk� `lkkb`qflk�tfqe� dir`lpb� fkar`ba� fkprifk� pb`obqflk+�

?lqe�lc�qebpb�abcb`qp�tbob�al`rjbkqba�mobsflrpiv�fk�^ariq�c^,c^� o^q�fpibqp� %@e^k�^ka�

J^`Me^fi)� .66/8� @e^k�@G� <G#� .660&+

Fpli^qba� fpibqp� colj� ^ariq� c^,c^� o^qp� tbob�obmloqba� ql� mlppbpp� ^k

^aobkl`bmqlo�pr_qvmb)�tef`e� fp�pbkpfqfsb�ql�mo^wlpfk� %^k�>)*^aobkl`bmqlo�^kq^dlkfpq&�

^p� tbii� ^p� vlefj_fkb� %^k� ^[*^aob+j`bmqlo� ^kq^dlkfpq&� %@e^k� ^ka�J^`Me^fi)� .66/&+�

Fk� qeb� `roobkq� pqrav)� rpfkd� ^� dir`lpb� `lk`bkqo^qflk� %.2� jJ&� tef`e� fp� kb^o� qeb�

mevpflildf`^i�o^kdb)�dr^k^_bkw�fkef_fqba�fkprifk�pb`obqflk�tfqe�pfjfi^o�mlqbk`v�fk�^ariq�

^ka� 2� th� lia� ib^k� ^ka� c^,c^� o^qp+� Mebkvibmeofkb)� ^k� ^)*^aobkbodf`� ^dlkfpq)� afa� klq�

e^sb� ^kv� bccb`q� lk� dir`lpb*pqfjri^qba� fkprifk� pb`obqflk� colj� fpli^qba� fpibqp� lc�bfqebo�

^ariq� lo� 2�th�lia� o^qp� fk� bfqebo� mebklqvmb+� Qeb� a^q^� `lkcfojp� qe^q� qeb� pvjm^qebqf`�

kboslrp�pvpqbj�obdri^qbp�dir`lpb*fkar`ba� fkprifk�pb`obqflk� qeolrde�^g*^aobkl`bmqlop�

lk� qeb� m^k`ob^qf`� fpibq� ?*`bii�jbj_o^kb� %Bcbkaf`�@N�<G%#(--(#� Olopj^k�@N� < D# � .66.8�

@e^k� ^ka� J^`Me^fi)� .66/&+

Qeb� fkef_fqflk� lc� fkprifk� pb`obqflk� _v� .-$'�J�dr*�)� ^_bkw� t^p� ^kq^dlkfwba� fk

_lqe� mebklqvmbp� _v� ^aafqflk� lc� .-$$� J�fa^wlu^k)� ^k�^[*^kq^dlkfpq� qe^q� fp� jlob

pbib`qfsb� qe^k� vlefj_fkb+� @lkqo^ov� ql� qeb� mobsflrp� cfkafkdp� mo^wlpfk)� ^k� ^)*�

^aobkl`bmqlo� ^kq^dlkfpq)� afa� klq� e^sb� ^� pfdkfcf`^kq� bccb`q� lk� dr^k^_bkw� fkef_fqba�

dir`lpb*fkar`ba� fkprifk� obib^pb� fk� bfqebo� ^ariq� lo� 2�th� lia� ib^k� lo� c^,c^� fpibqp+� Qeb

.1



obpriqp� lc� qefp� pqrav� ^ob� pfjfi^o� ql� qelpb� lc�^� pqrav� _v� Lpqbkplk� @N� <G%� %.656&� rpfkd�

fpli^qba� fpibqp� colj� pqobmqlwlql`fk� %PQW&� fkar`ba� KFAAJ� ^ka� kloj^i� o^qp+� Rpfkd�

dir`lpb�`lk`bkqo^qflkp�fk�qeb�o^kdb�lc�0*.3+2�jJ)�mo^wlpfk�%iiR*H&$�J&�e^a�kl�bccb`q�

lk� RH� .10-1� %^k� Ng*� ^dlkfpq&� fkef_fqba� fkprifk� obib^pb� fk� bfqebo� kloj^i� lo� 5 . , �

Pmo^drb*A^tibv� o^qp+� >iqelrde� qebv� ^ipl� obmloqba� qe^q� fpli^qba� fpibqp� colj� PQW�

af^_bqf`�o^qp�tbob�jlob�pbkpfqfsb� ql� ^)*� ^aobkl`bmqlo�^dlkfpq� fkef_fqflk)� qefp�t^p� klq�

qeb�`^pb�fk� c^,c^� fpli^qba� fpibqp�fk�qefp�pqrav�lo�bipbtebob� %@e^k�^ka�J^`Me^fi)� .66/&+�

Fk`ob^pba� pbkpfqfsfqv� ql� ^k� ^aobkl`bmqlo� ^dlkfpq� j^v� _b� `^rpba� _v� PQW� pfk`b�

pfjfi^o� obpriqp�tbob�l_pbosba�tfqe� pqfjri^qflk�lc�qeb� pmi^k`ekf`�kbosb� fk� ^� mbocrpba�

m^k`ob^p� mobm^o^qflk� lc�PQW�af^_bqf`� ^ka� kloj^i�Tfpq^o� o^qp� %Hrolpb�@G�<G%#� .66/&+�

Qeb� `roobkq�pqrav� afccboba� colj� qeb� mobsflrp� obmloq� %@e^k� ^ka� J^`Me^fi)� .66/&� fk�

qeb� dir`lpb� `lk`bkqo^qflkp� rpba� ql� pqfjri^qb� fkprifk� obib^pb)� ^ka� qeb� ^dlkfpq� rpba+�

Mboe^mp�?*`bii� é**� ^aobkl`bmqlop� fk� c^,c^� o^qp� _be^sb� kloj^iiv�tebk� fkprifk� obib^pb�

fp� jb^proba� ^q�d+$r`lpb� `lk`bkqo^qflk� fk� qeb� mevpflildf`^i� o^kdb� _rq� qebfo� crk`qflk� fp�

^iqboba� fc�efdebo�dir`lpb� `lk`bkqo^qflkp� ^ob� rpba+� Croqebo�pqf� afbp� rpfkd�^� crii� o^kdb�

lc�dir`lpb� `lk`bkqo^qflkp�tlria� _b� obnrfoba� ql� qbpq� qefp� evmlqebpfp+

Qeb� fjmloq^k`b� lc�dir`lpb� ^p� qeb� j^fk� mevpflildf`^i� fkprifk� pb`obq^dldrb� fp�

tbii� hkltk� %W^t^if`e)� .6468�>pe`olcq�@G�<G%#� .64-&+� Dir`lpb� fkar`ba*fkprifk� obib^pb�

l``rop� ^cqbo�dir`lpb� fp�jbq^_lifwba� _v� qeb�?*`bii� qeolrde� qeb�div`livqf`� m^qet^v�^ka�

Hob_ïp�`v`ib+� Dir`lhfk^pb)�^�jbj_bo�lc�qeb�ebulhfk^pb�bkwvjb�c^jfiv)�`^q^ivpbp� qeb�

cfopq�o^qb�ifjfqfkd�ob^`qflk�lc�div`livpfp�tebk�mi^pj^�dir`lpb�`lk`bkqo^qflkp�^ob�o^fpba�

^_lsb�_^p^i� ibsbip+� M^k`ob^qf`� fpibq�dir`lhfk^pb� ^`qfsfqv� fp� fk`ob^pba� fk� qeb� mobpbk`b

/(



lc� efde� dir`lpb� `lk`bkqo^qflkp� ^ka� obar`ba� _v� ilt� ibsbip� lc�dir`lpb� %If^kd� @N� <G%#�

.66-8� .66/&+� @lkafqflkp� qe^q� iltbo� dir`lpb� `lk`bkqo^qflk� lo� _il`h� dir`lhfk^pb�

^`qfsfqv�obpriq� fk�^� obar`qflk�lc�fkprifk�pb`obqflk�_v�m^k`ob^qf`�?�á`biip+� Fk� qeb�`roobkq�

Pqrav� .2� jJ�dir`lpb*fkar`ba� fkprifk� obib^pb�t^p�jb^proba� fk� qeb�mobpbk`b�lc�JE)�

^k�fkef_fqlo�lc�dir`lhfk^pb+� Fk�qeb�ib^k�o^q�fpibqp�qeb�^`qfsfqv�lc�dir`lhfk^pb�t^p�clrka�

ql� _b� alpb� abmbkabk`v� fkef_fqba� _v�JE� ^q� ^ii� ^dbp� qbpqba+� Fk� fpli^qba� fpibqp� colj�

c^,c^� o^qp)� qebob�t^p�^�moldobppfsb� ilpp�lc�obpmlkpb�tfqe�^db+� Fk� ^ariq�c^,c^� o^qp� qebob�

t^p�^� `ljmibqb� ilpp�lc�pbkpfqfsfqv� ql�JE� fkef_fqflk� bsb�k� ^q�qeb� efdebpq�alpb� rpba� %0�

U� .-$[�J&+� Fk�2�th�lia�c^,c^�fpibqp)�pfdkfcf`^kq�fkef_fqflk�t^p�l_pbosba�^q�^�`lkpfabo^_iv�

efdebo�alpb� %.-�ï�J&� `ljm^oba�tfqe� qeb� fkef_fqlov�alpb� %.-$$� J&� fk� qeb� ib^k�o^qp+� Fk�

qeb�0�th�lia� ib^k�dolrm�dir`lhfk^pb�pbkpfqfsfqv�ql�JE� fkef_fqflk�t^p� pfjfi^o�ql�2�th�

lia� ib^k� o^qp�%iLJ�J&)�_rq�fk�0�th�lia�mobl_bpb�o^qp�qeb�dir`lhfk^pb�pbkpfqfsfqv�ql�JE�

fkef_fqflk�t^p� iltbo� qe^k� fk� qeb� ib^k�0�th�lia�o^qp+� Dir`lpb*fkar`ba� fkprifk� obib^pb�

t^p� pfdkfcf`^kqiv� obar`ba� _v� ^�JE� `lk`bkqo^qflk� lc�0u.-$[�J� lo� efdebo� fk� mobl_bpb�

o^q� fpibqp�`ljm^oba� ql� iL '� J�fk� qeb�0�th�lia� ib^k�o^q� fpibqp+� >iqelrde�klq�pfdkfcf`^kq�

%m; � -+-2&)� ^� JE� `lk`bkqo^qflk� lc� .-�$� J� molar`ba� ^� efdebo� mbo`bkq� obar`qflk� fk�

dir`lpb� fkar`ba� fkprifk� obib^pb� fk� mobl_bpb� fpibqp� %1-"&� `ljm^oba� ql� qeb� 0�th� lia�

ib^k�o^qp� fpibqp�%/4"&+� Qefp�jfdeq� _b�arb� ql� qeb�pj^ii�krj_bo�lc�^kfj^ip�rpba�fk� qeb�

mobl_bpb�`ljm^oba� ql� ib^k�dolrm� %_*4�^ka� .1*.2� o^qp8� Cfdrob� ..)� obpmb`qfsbiv&+� Qeb�

a^q^� prddbpq� qe^q� 0� th� lia� mobl_bpb� m^k`ob^qf`� dir`lhfk^pb� pbkpfqfsfqv� ql� JE�

fkef_fqflk� fp� pqfii� fkq^`q)� _rq� qefp� kbbap� jlob� fksbpqfd^qflk� rpfkd�<� efdebo� krj_bo�lc�

^kfj^ip+� Fc�qeb� pq^qfpqf`^iiv� klk� pfdkfcf`^kq� bccb`q� lc�qeb� iltbo� `lk`bkqo^qflk� lc�JE

4.



%.-íï� J� ^ka� .-[� J&� l_pbosba� fk� 0� th� lia� o^q� fpibqp� fp� dbkrfkb)� qebk� qeb� dir`lpb*�

fkar`ba� evmbofkprifkbjf^� %@e^k�@N� <G%#� .652&� `lria� obcib`q� qeb� fk`ob^pba� ^`qfsfqv� lc�

dir`lhfk^pb� fk� mobl_bpb�m^k`ob^qf`� fpibqp+� Qeb� a^q^� l_q^fkba� colj� fpli^qba� fpibqp� fk�

qefp� pqrav� ^ob� fk� ^dobbjbkq� tfqe� qelpb� lc� mobsflrp� pqrafbp� tef`e� peltba� qe^q�

dir`lhfk^pb� fk� ^ariq� c^,c^� o^q� fpibqp� afa� klq� obpmlka� ql� JE� fkef_fqflk� fk� qeb� p^jb�

j^kkbo� ^p� fk� ib^k�`lkqoli�fpibqp� %@e^k�@N�<G%#� .6608�@e^k)� .660&+� Obar`ba� pbkpfqfsfqv�

lc�dir`lhfk^pb� ql�JE� fkef_fqflk�j^v�_b� pb`lka^ov� ql� absbilmjbkq� lc�l_bpfqv� pfk`b�

^� pfjfi^o� abcb`q� e^p� _bbk� l_pbosba� fk� lqebo� pqo^fkp� lc� dbkbqf`^iiv� l_bpb� o^qp)�

evmbodiv`bjf`� PEO,K*`m� ^ka� klojldiv`bjf`� l_bpb� I>,K*`m� o^qp� %Qfj�jb�fp� @G� <G%#�

)11*"&

M^k`ob^qf`� fpibq�dir`lhfk^pb�pbkpfqfsfqv� ql�JE� fkef_fqflk� fk� 2�th�lia� c^,c^� o^qp�

fp�pqfii�mobpbkq)� _rq� fp� obar`ba�`ljm^oba� ql� qeb� 0�th�lia� mobl_bpb� o^qp+� Wr`hbo� c^,c^�

o^qp� ^ob� jfiaiv� l_bpb� ^q� qefp� pq^db� _rq� ^p� qebfo� l_bpb� pvkaoljb�tlopbkp� tfqe� ^db� �̂

`ljmibqb� ilpp� lc�dir`lhfk^pb� obpmlkpb� ql�JE� obpriqp+� Qeobb�th�lia� mobl_bpb� mrmp�

buef_fq�dir`lpb*pqfjri^qba�evmbofkprifkbjf^�`ljm^oba�ql�ib^k�^kfj^ip�_rq�qebv�al�klq�

e^sb�c^pqfkd�evmbofkprifkbjf^�%Qrohbkhlmc�@N�<G%#� .65/8�@e^k�@N�<G%#� .6528� QFbq`ebo�@N�

<G%#� .653&+� >ipl�^q�0�th�qebob� fp� kl�afccbobk`b�fk� qeb�_lav�tbfdeqp�_bqtbbk� mobl_bpb�

^ka� ib^k� mrmp� %� 1/+1� ç� -+6�d)� k� :� .2� ib^k� ^ka� 06+1� ç� -+.� d)� k� :� 4� mobl_bpb� o^qp&)�

tefib� 2�th�lia� %.21+/� ç� 3+.)� k� :� ./� `ljm^ob� ql�53+6� ç� 0+1�dj� k� :� .1� clo� 2th� lia�

ib^k�o^qp&� ^ka�^ariq�c^,c^� o^qp� ^ob�eb^sfbo�%/10+4� ç� 6+/�dj)� k� :� 3&� qe^k� qeb� ib^k� o^qp�

%.20�ç� 0+-�dj)�k� :� 4&�^ka�e^sb�bu`bpp�fkqo^^_aljfk^i� c^q�^``rjri^qflk+� >_aljfk^i�

c^q� ^``rjri^qflk� e^p� ^ipl� _bbk� fjmif`^qba� fk� pljb� ^_kloj^ifqfbp� pr`e� ^p� fjm^foba

4/



dir`lpb� qlibo^k`b� qbpq� l_pbosba� fk� erj^k� _bfkdp� %Hleoq�bc�<G%#� .660&+� Fc�m^k`ob^qf`�

fpibq� dir`lhfk^pb� ^`qfsfqfbp�tbob� fkcirbk`ba� _v� fkqo^^_aljfk^i� ^afmlpb� ^``rjri^qflk�

qebk� qefp�`lria�m^oqf^iiv�bumi^fk� qeb�pifdeqiv�efdebo�^`qfsfqv�lc�qeb�dir`lhfk^pb�bkwvjb�

fk� qeb�0�th� lia�mobl_bpb� mrmp+� Fk� ^aafqflk� ql� qeb� obar`ba�dir`lhfk^pb� pbkpfqfsfqv�ql�

JE� fkef_fqflk�l_pbosba� fk�qefp�pqrav)�lqebo�abcb`qp�_b`ljb�pfdkfcf`^kq�fk�c^,c^�o^qp�^q�

2�th�lc�^db+� Qebpb�abcb`qp� fk`irab� fk`ob^pba� _lav�tbfdeq)� c^pqfkd�evmbofkprifkbjf^�

%Wr`hbo�^ka�Wr`hbo)� .63.8� ?o^v�^ka�Vloh)� .64.8� .6468� @e^k�b,�<N%#� .652&)� fk`ob^pba�

obpmlkpb� ql� DFC� ^q� ilt� dir`lpb� ibsbip� %@e^k� @G� <G%#� .652&� ^ka� ilpp� lc� qeb� afrok^i�

oevqej� clo� dir`l`loqf`lfa� pb`obqflk� colj� qeb� ^aobk^i� di^kap� %Cibq`ebo�@N�<G%#� .653&+�

Qeb� fk`ob^pba� obpmlkpb�lc�c^,c^� o^q�m^k`ob^qf`�fpibq�?*`biip�ql�pqfjri^kqp�pr`e� ^p�DFC�

lk� dir`lpb� fkar`ba*fkprifk� pb`obqflk� jfdeq� _b� pb`lka^ov� ql� fk`ob^pba� dir`lhfk^pb�

^`qfsfqv� fk� qeb� `biip+� Dir`lhfk^pb� e^p� _bbk� peltk� ql� abqbojfkb� qeb� o^qb� lc�dir`lpb�

jbq^_lifpj� _v� qeb� ?*`bii� ^q� mevpflildf`^i� mi^pj^� dir`lpb� ibsbip� %J^qp`efkphv)� .66-8�

Dboj^k)� .660&+� @e^kdbp�fk�dir`lhfk^pb�^ccfkfqv�clo�dir`lpb�tlria�fk`ob^pb�qeb�^_fifqv�

lc�?*`bi�ip� ql�obpmlka� ql�ilt�ibsbip�lc�mi^pj^�dir`lpb+� Fq�t^p�prddbpqba�_v�Jbdi^pplk�

^ka� J^qp`efkphv� %.651&� qe^q� bsbk� ^� pj^ii� obar`qflk� fk� m^k`ob^qf`� fpibq� dir`lhfk^pb�

^`qfsfqv�jfdeq�pfdkfcf`^kqiv�pefcq� %ql� qeb�ofdeq&� qeb�`lk`bkqo^qflk�lc�dir`lpb�kbbaba� ql�

fkfqf^qb� fkprifk� pb`obqflk� fk� `lkafqflkp� pr`e� ^p� KFAAJ+� Fc�dir`lhfk^pb� ^`qfsfqv�t^p�

fk`ob^pba)� qebk� ^� ibcq� pefcq� fk� dir`lpb� `lk`bkqo^qflk� tlria� _b� l_pbosba� ib^afkd� ql�

fkar`qflk� lc� fkprifk� obib^pb� ^q� ^� iltbo� mi^pj^� dir`lpb� ibsbip+� Pr`e� ^� ibcq*pefc� e� 7p�

_bbk�l_pbosba� fk�c^,c^� o^qp�%@e^k�@N�<G%#� .660&)� ib^afkd�ql�qeb�evmlqebpfp�qe^q� �̀8� +� dbp�

fk� dir`lhfk^pb� crk`qflk� obpriqp� fk� c^pqfkd� evmbof+fprifkbjf^� ^p� l_pbosba� fk� c^,c^� o^k
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%@e^k�@N�<G%#� .651&+

Qefp�abcb`q�fk�dir`lhfk^pb�crk`qflk�e^p�klq�vbq�absbilmba�fk�0�th�lia�mobl_bpb�

o^qp+� Fq� fp� mlppf_ib� qe^q� qeb� ilpp� lc� JE� fkef_fqlov� ^`qflk� lk� m^k`ob^qf`� fpibq�

dir`lhfk^pb� ^`qfsfqv� fp� abmbkabkq� lk� qeb� buqbkq� lc� l_bpfqv� fk� Wr`hbo� c^,c^� o^qp� ^ka�

absbilmp� pb`lka^ov� ql� lqebo� jbq^_lif`� afpqro_^k`bp+� >ipl� qeb� `e^kdbp� fk� JE�

fkef_fqflk�lc�dir`lpb�fkar`ba�fkprifk�pb`obqflk�`lria�_b�arb�ql�ab`ob^pba�bkqov�lc�JE�

fkql�?*`biip�lc�c^,c^� fpibqp+� Eltbsbo)� qefp� fp� rkifhbiv�pfk`b�jb^probjbkqp�lc�JE� bccb�

lk� dir`lhfk^pb� fk� afpormqba� fpibqp� vfbiaba� pfjfi^o� obpriqp� %@e^k� .660&+� Pfk`b� Ji�F�

pbkpfqfsfqv�t^p� ilpq� `lk`roobkqiv�tfqe� qeb� afrok^i� oevqej� lc�dir`l`loqf`lfa� pb`obqflk�

%Cibq`ebo� @N� <G%#� .653&� ^ka� qeb� l_ifd^qlov� olib� lc� ^aobk^i� dir`l`loqf`lfap� fk�

j^fkq^fkfkd� l_bpfqv� fp� tbii� al`rjbkqba� %@^pqlkdr^v� @G� <G%#� .6538� i� ibq`ebo)� .653^8�

Vrhfjro^� @N� <G%#� .645&)� fq� pbbjp� ob^plk^_ib� ql� evmlqebpfwb� ^� ifkh� _bqtbbk�

`loqf`lpqbolkb� ^ka� obdri^qflk� lc�dir`lhfk^pb�crk`qflk+

/,



1+� QEB�BCCB@Q�LC�>AOBK>IB@QLJV�LK�ABSBILMJBKQ�LC�

M>K@OB>QF@� FPIBQ�IBPFLKP� FK�c^,c^�O>QP+

1+.+� Fkqolar`qflk+

Qeb� ^ariq� dbkbqf`^iiv� l_bpb� Wr`hbo� o^q� fp� evmbofkprifkÄjfb)� evmbome^df`)�

evmboifmfaÄjfb)�klojldiv`bjf`�^ka�e^p�^�jfia�cloj�lc�fkprifk�obpfpq^k`b�fk�_lqe�ifsbo�

^ka� phbibq^i� jrp`ib� %?o^v�@N�<C#� .656&+� Qeb�mob`fpb� il`^qflk�lc�qeb�dbkbqf`� abcb`q�fp�

pqfii� klq� hkltk+� ?o^v� ^ka� Vloh� %.64.8� .646&� prddbpqba� qe^q� qefp� abcb`q� `lria� _b�

bumobppba� fk� lkb� lc�pbsbo^i� qfpprbp� fk`irafkd� qeb� ^aobk^i� di^kap)� m^k`ob^qf`�?*`biip)�

^afmlpb� qfpprb�lo� qeb� evmlqe^i^jrp+

Jr`e�^qqbkqflk�e^p�_bbk�cl`rpba�lk�qeb�evmlqe^i^jl*mfqrfq^ov*^aobk^i�%EM>&�

^ufp� _b`^rpb� dir`l`loqf`lfa� abmbkabk`v� lc�absbilmjbkq� ^ka� j^fkqbk^k`b� lc�j^kv�

l_bpb� pvkaoljbp� fk`irafkd�qe^q� lc�c^,c^� o^qp�e^p�_bbk� abjlkpqo^qba� %Vrhfjro^�^ka�

?o^v)� .6458� ?o^v�^ka� Vloh)� .6468� ?or`b�@N�<G# � .65/8� Hfkd� ^ka� Pjfqe)� .6528� ?o^v�@N�

<G%#� .656&+� Tebk� ^aobk^ib`qljv� %>AU&� fp� mboclojba� fk� c^,c^� o^qp� _bclob�tb^kfkd)�

^ii� jbq^_lif`)� _be^sflo^i� ^ka� bkal`ofkb� abcb`qp� ^ob� mobsbkqba� %Cibq`ebo)� .653_8�

Cibq`ebo�^ka�J`Hbkwfb)� .655&+� Eltbsbo�tebk�>AU�fp�mboclojba� fk� ^ariq�o^qp)� qeb�

pbsbofqv� lc�qeb� abcb`qp� fp� obar`ba� _rq� klq� bifjfk^qba� bkqfobiv� %Vrhfjro^� ^ka�?o^v� )�

.6458� Vrhfjro^� @N� <N%#� .6458� Eliq� ^ka� Vloh)� .65/8� @^pqlkdr^v� @N� < G# � .653&+�

>ajfkfpqo^qflk� lc�dir`l`loqf`lfap� obsbopbp� qeb� bccb`q� lc�>AU�tebqebo� alkb� _bclob�

tb^kfkd�lo�fk�^ariq�c^,c^�o^qp�%@^pqlkdr^v�`,�<G# � .6538�Cobbaj^k�@N�< G# � .6538�Cibq`ebo�

^ka�J`Hbkwfb)� .655&+� Qeb�kloj^ifw^qflk� lo�obar`qflk�lc�fkprifk�pb`obqflk�l_pbosba�

^cqbo�>AU�fk�c^,c^� o^qp�%Cibq`ebo)� .653^8� .653_8� Cibq`ebo�^ka�J`hbkwfb)� .655&�jfdeq
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_b� ^� obpriq�lc�obar`ba� clla� fkq^hb� fk� c^,c^� o^qp� %Vrhfjro^� @N� <G%#� .64E8�Qrohbkhlmc�

@N�<N%#� .66.&�lo�qeb�objls^i�lc�qeb�fkef_fqlov�bccb`q�lc�̀ loqf`lpqbolkb�lk�qeb�^rqlkljf`�

kboslrp�pvpqbj�^`qfsfqv�fk�qeb�bkal`ofkb�m^k`ob^p�%Cibq`ebo�^ka�J`hbkwfb)� .6558�?o^v�

@N�<G%#� .656&+

Qeb� bccb`qp� lc�>AU� fk� c^,c^� o^qp� ^ob� qelrdeq� ql� _b� jbaf^qba� j^fkiv� _v� qeb�

objls^i� lc� `loqf`lpqbolkb� fkef_fqflk� lc� evmlqe^i^jf`� `loqf`lqolmfk� obib^pfkd� c^`qlo�

%@OC&� pb`obqflk+� Abu^jbqe^plkb�t^p� peltk� ql� ab`ob^pb�@OC� kfOK>� fk� ^� jlrpb�

^kqboflo�mfqrfq^ov�`bii�ifkb�%>qQ*/-&�%Olpbk�@G�<G%#� .66/&+� >ipl�dir`l`loqf`lfa�ob`bmqlo�

FF� _fkafkd� fp� fk`ob^pba� fk� qeb� evmlqe^i^jf� ^ka� efmml`^jmrp� lc� c^,c^� o^qp)� dfsfkd�

bsfabk`b� lc� fk`ob^pba� `loqf`lpqbolkb� ^`qfsfqv� fk� c^,c^� o^q� _o^fk� %I^kdibv� ^ka� Vloh)

.66/&+� Fk�^aafqflk� ql� obar`fkd�clla� fkq^hb� ^ka� fk`ob^pfkd�pvjm^qebqf`�^`qfsfqv� fk� qeb�

mbofmebov� ^ka� _oltk� ^afmlpb� qfpprb� %>o^pb� @G� é,+).655&)� >AU� t^p� l_pbosba� ql�

fk`ob^pb�@OC�`lk`bkqo^qflk�fk�qeb�evmlmevpf^i*mloq^i�`fo`ri^qflk� fk�c^,c^� o^qp�%Milqphv�

@N�<G%#� .66/&+� >`rqb�lo�`eolkf`�fkqo^`bob_olsbkqof`ri^o�%F@S&� fkcrpflk�lc�@OC�fk� c^,c^�

o^qp� jfjf`p� qeb� bccb`qp� lc�>AU� fk� qebpb� o^qp� %>o^pb� @G� <G%#� .656^8� Eliq� ^ka� Vloh)�

.6568� Olekbo*Gb^kobk^ra�@G�<G%#� .656&+

>aobk^ib`qljv�j^v� ^ipl� mobsbkq� evmbofkprifkbjf^� fk� c^,c^� o^qp� _v� obar`fkd�

qeb� pvkqebpfp� lo� obib^pb� lc� fkprifk� fk� qeb� m^k`ob^qf`� ?*`biip+� ?b`^rpb� pbsbo^i�

_fl`ebjf`^i� `e^kdbp� fk� ?*`biip� lc�c^,c^� o^qp� e^sb� _bbk� fabkqfcfba)� fq� fp� mlppf_ib� qe^q�

fjmolsbjbkq� ^cqbo�>AU� fk� c^,c^� o^qp� fp� arb� ql� kloj^ifw^qflk� lc� qelpb� _fl`ebjf`^i�

ibpflkp+� Lc�j^glo� fkqbobpq� fp� qeb� bkwvjb� dir`lhfk^pb)� tef`e� mi^vp� ^� mfslq^i� olib� fk�

abqbojfkfkd� fkprifk� pb`obqlov� o^qbp+
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Dir`lhfk^pb�melpmelovi^qbp�dir`lpb�ql�dir`lpb*3*melpme^qb�^ka�qefp�fp�qeb�cfopq�

pqbm�fk�?*`bii�dir`lpb�jbq^_lifpj� qe^q�ib^ap�ql�fkprifk�pb`obqflk+� ?b`^rpb�fq�fp�^�o^qb*�

ifjfqfkd� bkwvjb)� dir`lhfk^pb� fp� `lkpfaboba� ql�_b� qeb� mofj^ov�dir`lpb� pbkplo� clo� qeb�

m^k`ob^qf`� ?*� `biip� %J^qp`efkphv)� .66-&+� Bsfabk`b� qe^q� dir`lhfk^pb� mi^vp� ^� `or`f^i�

olib� fk� dir`lpb*fkar`ba� fkprifk� obib^pb� t^p� molsfaba� _v� ?ro`e� bq� ^i� %.65.&� rpfkd�

^i_fkl�Tfpq^o�o^qp+� Qebv�clrka�qe^q�m^k`ob^qf`�dir`lpb�rp^db)�dir`lpb*fkar`ba�fkprifk�

pb`obqflk�^ka�dir`lhfk^pb�^`qfsfqv�fk�fpibqp�tbob�obar`ba�fk� o^qp�pq^osba�clo�/1�e�tefib�

lqebo� div`livqf`� bkwvjbp� tbob� lkiv� ^ccb`qba� ^cqbo� ./-� e� pq^os^qflk+� Obcbbafkd�

obpqloba� dir`lhfk^pb� ^`qfsfqv� ^ka� dir`lpb� rp^db� _v� qeb� fpibqp� %?ro`e� @N� <G%#� .65.&+�

Dir`lhfk^pb�^`qfsfqv� fk� qeb�?*`bii� fp�`loobi^qba�tfqe� qeb�dir`lpb� ibsbi� ql�tef`e� qeb�?*�

`biip� ^ob� bumlpba� %If^kd�@G�< G# � .66-8� .66/&+

Fk�^ariq�c^,c^�o^qp)�dir`lhfk^pb�^`qfsfqv�j^v�_b�^_kloj^iiv�obdri^qba�_v�dir`lpb+�

Fpibqp� colj� pq^osba� ib^k� o^qp�buef_fqba� obar`ba�dir`lpb*fkar`ba� fkprifk� pb`obqflk�_rq�

kl�ab`ob^pb�t^p�l_pbosba� fk� fpibqp�colj�pq^osba�^ariq�c^,c^�o^qp)� prddbpqfkd�c^firob� ql�

^a^mq�ql�`eolkf`^iiv�ilt�mi^pj^�dir`lpb�ibsbip�%@e^k�@N�< G# � .660&+� Croqebojlob)�c^,c^�

o^qp�buef_fq�c^pqfkd�evmbofkprifkbjf^�abpmfqb�e^sfkd�_^p^i�dir`lpb�ibsbip�pfjfi^o�ql�ib^k�

o^qp�%@e^k�@N�<G#� .651&+� Dir`lhfk^pb�colj� fpibqp�lc�c^,c^�o^qp�e^p�_bbk�peltk�ql�e^sb�

fk`ob^pba� pbkpfqfsfqv�ql�dir`lpb�%@e^k)� .660&�^ka� qefp� fk`ob^pba�obpmlkpfsbkbpp�jfdeq�

`lkqof_rqb� ql� qeb� c^pqfkd� evmbofkprifkbjf^� l_pbosba� fk� c^,c^� o^qp+

J^kklebmqrilpb� %JE&)� tef`e� `ljmbqfqfsbiv� fkef_fqp� dir`lhfk^pb)� kloj^iiv�

_il`hp� dir`lpb*fkar`ba� fkprifk� obib^pb� %W^t^if`e)� .646&� _rq� afa� klq� e^sb� ^kv� bccb`q�

lk� fkprifk� pb`obqflk� lo� dir`lhfk^pb� ^`qfsfqv� colj� ^ariq� c^,c^� o^qp� %@e^k)� .6608� @e^k
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@N�<G%#� .6608�@e^mqbo�0&+� Qeb� i^`h�lc�dir`lhfk^pb�pbkpfqfsfqv�ql�JE�fkef_fqflk�e^p�^ipl�

_bbk�fabkqfcfba�fk�lqebo�olabkqp�ifhb�`m,`m�o^qp�%Qfjjbop�@N�<G%#� .66/&�^ka�le,le�jf`b�

%Elpef� ^ka� Peobbsb)� .636&�tef`e� e^sb�dbkbqf`^iiv� qo^kpjfqqba� l_bpb� pvkaoljbp+

Fk� qeb� fkfqf^i� absbilmjbkq^i� pqrafbp� %@e^mqbo� 0&� qeb� qfjb� lc� lkpbq� clo�

jb^pro^_ib�dir`lhfk^pb� fkpbkpfqfsfqv� ql�JE�t^p� fabkqfcfba�^p� 2�th+� Fk� qebpb�pqrafbp)�

qeb�abmbkabk`b� lk� qeb� mobpbk`b� lc�^k� fkq^`q�EM>�^ufp� lk� qeb� absbilmjbkq� lc�JE�

fkpbkpfqfsfqv�t^p� fksbpqfd^qba�_v�^aobk^ib`qljfwfkd�2�th�lia� ib^k� ^ka� c^,c^� o^qp+� .$eb�

mobpbk`b� lo� ^_pbk`b� lc�qeb� _fl`ebjf`^i� ibpflk� t^p� fksbpqfd^qba� /�th� mlpq� prodbov+
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1+/+� Jbqelap

1+/+.+� >aobk^ib`qljv+

Ql� pqrav� qeb� bccb`q� lc�qeb�EM>� ^ufp� lk� qeb� absbilmjbkq�lc�m^k`ob^qf`� fpibqp�

fk� l_bpb� o^qp)� 2� th� lia� o^qp� lc� _lqe� c^,c^� ^ka� C^,<� mebklqvmbp� tbob� _fi^qbo^iiv�

^aobk^ib`qljfwba+� Qefoqv� %.1� ib^k� ^ka� .3� l_bpb&� 1�th� lia� ^kfj^ip�tbob� l_q^fkba�

colj�@e^oibp�Ofsbo�I^_lo^qlofbp+� Qeb�^kfj^ip�lc�qeb�p^jb�mebklqvmb�tbob�elrpba�

1� ^kfj^ip� mbo� `^db� clo� 2� a� moflo� ql� prodbov)� qebk� afsfaba� fk� qtl� dolrmp� /� a� _bclob�

prodbov+� >aobk^ib`qljfbp� tbob� mboclojba� qtf`b� ^� tbbh+� Qeb� ^kfj^ip� %qtl� ^q� ^�

qfjb&� tbob� c^pqba� lsbokfdeq� ^ka� qebk� tbfdeba+� Qebv� tbob� ^k^bpqebqfwba� rpfkd� ^�

jfuqrob�lc�plafrj�mbkql_^o_fq^i�%32�jd,ji&�^ka�af^wbm^j�%2�jd,ji&�fk�p^ifkb�%-+6"&�

f+m�^q�^� alpb�lc�-+.� ql�-+.2�ji,.--�d�_lav�tbfdeq+� Qeb�e^fo�t^p�`ifmmba�lk�qeb�sbkqo^i�

^_aljbk)�qeb�phfk�`ib^kba�^ka�qeb�^_aljfk^i�`^sfqv�bumlpba�_v�jfaifkb�fk`fpflk�colj�

qeb� rj_fif`rp� ql�qeb�ufmelfa� `^oqfi^db+� Qefp� ^mmol^`e� fp� kloj^iiv�rpba� fk� prodbov�lc�

`ljm^kflk� ^kfj^ip� arofkd� bumilo^qlov� prodbov� %P`^sbiif� @G� <G%#� .653&� ^ka� e^p� _bbk�

rpba� clo�>AU� fk� o^qp� %@^pqlkdr^v�@G�<G%#� .653&+� ?lqe�^aobk^i� di^kap�tbob� objlsba�

_v�ifd^qfkd�qeb�^aobk^i�s^p`ri^qrob�qebk�dbkqiv�cobbfkd�qeb�^aobk^i�di^kap�tfqe�qeb�^fa�

lc� clo`bmp+� Qeb� ^_aljfo+^i� fk`fpflk�t^p� `ilpba� fk� qtl� pqbmp7� cfopq� qeb� jrp`ibp�tbob�

prqroba� rpfkd�^_plo_^_ib� prqrob�j^qbof^i� %1*-�Abulk&)� ^ka� qebk� qeb� phfk�t^p�`ilpba�

rpfkd� klk^_plo_^_ib� prqrob� %1*-� Kvilk&+� Qeb� ^kfj^ip� ob`lsboba� colj� ^k^bpqebpf^�

_bclob� qebv�tbob� obqrokba� ql� qeb� o^q�elrpfkd� ^ob^+� Qeb� pe^j�lmbo^qba� `lkqoli� o^qp�

e^a� qeb� ^_aljfk^i� `^sfqv� lmbkba� ^ka� qeb� ^aobk^i� di^kap� qb^pba� _rq� ibcq� fk� mi^`b+�

Qeb�tlrka�t^p� qebk�`ilpba�^p�abp`of_ba�^_lsb+� Prodbov�lk� qeb�>AU�^ka�pe^j�o^qp
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t^p�alkb�lk�qeb�p^jb�a^v�^ka�qelpb� ^kfj^ip�tbob�mrq� fk� qeb� p^jb�`^db+� Fk� ^aafqflk�

ql� qeb� kloj^i� afbq� lc� o^q� `elt� %pbb� dbkbo^i� jbqelap� clo� afbq� `ljmlpfqflk&� ^ka� q^m�

t^qbo)� qebv�tbob�dfsbk� p^ifkb,dir`lpb� %-+6"� K^@i)� 1-�jd,I�dir`lpb&� clo� aofkhfkd� ql�

j^fkq^fk� plafrj� _^i^k`b� fk� qeb� ^_pbk`b� lc�jfkbo^il`loqf`lfa+

>cqbo� .2� a)� _bclob� qeb�m^k`ob^p�t^p� objlsba)� qeb� ^kfj^ip�tbob�tbfdeba� ^ka�

_illa� p^jmibp� tbob� `liib`qba� fk� ebm^ofwba� qr_bp� colj� qeb� q^fi� sbfk� lc� cobb� jlsfkd�

`lkp`flrp�o^qp+� Pborj�t^p�`liib`qba�_v�`bkqofcrd^qflk�%�.501�d�^q�1í�@�clo� .-�jfk&�^ka�

pqloba�^q�*�/-Ü�@�clo�`loqf`lpqbolkb�abqbojfk^qflk+� >kfj^ip� qe^q�prosfsba� qeb�prodbov�

e^sfkd� kl� obpfar^i� ^aobk^i� di^ka� mfb`bp� ^ka� ab`ob^pba� pborj� `loqf`lpqbolkb� ibsbip�

tbob� `lkpfaboba� `ljmibqbiv� ^aobk^ib`qljfwba� ^ka� tbob� fk`iraba� fk� croqebo�

bumbofjbkqp+� Qeb�jloq^ifqv�o^qb�t^p�sbov�ilt+� Lc�0-�lmbo^qflkp�mboclojba)�lkiv�lkb�

l_bpb� o^q� afba� arofkd� prodbov+� Qefp� t^p� abqbojfkba� ql� _b� arb� ql� ob^`qflk� ql� qeb�

^k^bpqebqf`�^p� qeb� ^kfj^i� e^a� pbfwrobp� fjjbaf^qbiv� ^cqbo� fq�t^p� ^k^bpqebqfwba+� F$eb�

obpq� lc� qeb� ^kfj^ip� ob`lsboba� tbii+� Lkiv� /5� ^kfj^ip� tbob� rpba� fk� croqebo�

bumbofjbkqp+� Qeb� lkiv� l_pbosba� `ljmif`^qflk� ^q� qeb� qfjb� lc� m^k`ob^p� objls^i� t^p�

^k� l``^pflk^i� ^aebpflk� lc�qeb� ifsbo� ql� qeb� ibcq� hfakbv+

1+/+/+� M^k`ob^qf`� fpibq�mobm^o^qflk+

M^k`ob^qf`�fpibq�fpli^qflk)�fkprifk�obib^pb)�^ka�fkprifk�jb^probjbkq�bu%&bofjbkqp�

^ka�pq^qfpqf`^i�^k^ivpfp�tbob�alkb�^p�abp`of_ba� fk�pb`qflkp�/+/)�/�0�^ka�/+1�obpX&``qfsbiv+�

/3�^kfj^ip�tbob� rpba� fk� fkprifk� obib^pb� bumbofjbkq� %4�>AU)� 4� pe^j*lmbo^qba� ib^k)�

3�>AU� ^ka� 3� pe^j*lmbo^qba� c^,c^� o^qp)� obpmb`qfsbiv&
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1+/+0+� @loqf`lpqbolkb� o^aflfjjrkl^pp^v+

@loqf`lpqbolkb� ^pp^v� jb^profkd� qeb� qlq^i� pborj� `loqf`lpqbolkb� ibsbip� t^p�

`^oofba�lrq�^``loafkd� ql� qeb� hfq�j^krc^`qroboïp�j^kr^i� %F@K�?fljbaf`^i� Fk`+&+� Qeb�

^pp^v�bjmilvba� ^� efdeiv� pmb`fcf`� ^kqfpborj� ql� `loqf`lpqbolkb*0*`^o_luvjbqevilufjb�

%9 � -+."� `olpp� ob^`qfsfqv� tfqe� obi^qba� `ljmlrkap&� ^ka� `loqf`lpqbolkb� $ $*F� ^p� %eb�

qo^`bo+� >ii� /5� p^jmibp�tbob� ^pp^vba� fk� lkb� ork+

5.



1+0+� Obpriqp

1+0+.+� Bccb`q�lc�>AU�lk� mi^pj^� `loqf`lpqbolkb+

Fk� pe^j� lmbo^qba� o^qp� qebob�t^p� kl�mebklqvmb� afccbobk`b� fk� qeb�pborj� ibsbip�

lc�`loqf`lpqbolkb+� >aobk^ib`qljv�obar`ba�qeb�jb^pro^_ib�elojlkb�_v�lsbo�52"� fk�

_lqe� ib^k�^ka�c^,c^�o^qp�%Q^_ib�1&+� @loqf`lpqbolkb�ibsbip�lc�-+-2�ql�-+1�Jd,ji�%Pefjfwr�

@G�<G%#� .650&� ^ka�-+-/�ql�-+�15�!d,ji� %?or`halocbo�@N�<G%#� .641&�^ob�`lkpfaboba� ^p�_^p^i�

ibsbip� fk� o^qp)� abmbkafkd� lk� qeb� qfjb� lc� a^v+� Pe^odfii� @G� <G� %.654&� obmloqba� qlq^i�

`loqf`lpqbolkb� ibsbip�lc�-+31�ç� -+-22�,fd,ji�^ka�-+314�ç� -+-5/�8ud,o^i�fk�^ariq�ib^k�^ka

c^,c^� o^qp� obpmb`qfsbiv+

Pljb� fksbpqfd^qlop� e^sb� rpba� ^�`loqf`lpqbolkb� `lk`bkqo^qflk� lc�-+-/.� DDB&H:�

^p� ^k� fkaf`^qlo�lc�pr``bppcri�>AU� %Cibq`ebo�^ka�J`Hbkwfb)� .655&+� Fk� qefp�pqrav�qeb�

52"� obar`qflk� fk� `loqf`lpqbolkb� `lk`bkqo^qflk� `lj_fkba� tfqe� ^_pbk`b� lc� ^aobk^i�

qfpprb� fk� qeb� prosfsfkd�o^qp�t^p� q^hbk�^p�^�pr``bppcri�lmbo^qflk�^ka�^ii� o^qp�tbob�rpba�

fk� pr_pbnrbkq� bumbofjbkqp+� I^`h� lc� qlq^i� `loqf`lpqbolkb� `ib^o^k`b� ^cqbo�

^aobk^ib`qljv� abmbkap� lk� qeb� ^jlrkq� lc� elojlkb� fk� `fo`ri^qflk� ^q� qeb� qfjb� lc�

prodbov�^ka�qeb�^jlrkq�lc�^afmlpb�qfpprb�fk�qeb�^kfj^i�qfpprbp+� Qeb�i^qqbo�tfii�obar`b�

`ib^o^k`b�lc�qeb�elojlkb�^ka� .2�a�j^v�klq�_b�bklrde� qfjb�clo�qeb�_lav�ql�ofa� fqpbic�

lc� qeb� obpfar^i� elojlkb+� Qeb� efde� `loqf`lpqbolkb� ibsbip� l_pbosba� fk� pe^j� o^qp� lc�

_lqe� mebklqvmbp� fp�mol_^_iv�arb� ql�pqobpp�arofkd�e^kaifkd�_bclob�`liib`qflk�lc�_illa�

%lsbokfdeq� c^pqfkd�^ka� `ifmmfkd� qeb� qfmp� lc�qeb� q^fip&+
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,&+&*&� DN[P_RNaVP� V`YRa� V[`bYV[�P\[aR[a&

Fpibq� fkprifk� `lkqbkq� t^p� `^i`ri^qba� ^p� abp`of_ba� fk� pb`qflk� 0+0+.+�

>aobk^ib`qljv�afa�klq�e^sb�^kv�pfdkfcf`^kq�bccb`q�lk�qeb� fpibq� fkprifk�`lkqbkq� fk�bfqebo�

mebklqvmb� %m� ;� -+-2&+� Wr`hbo� c^,c^� >AU� ^ka� pe^j� o^qp� e^a� jlob� qe^k� /� clia�

dob^qbo� fkprifk� `lkqbkq� `ljm^oba� ql� qeb� ib^k� dolrmp� _bclob� ^ka� /�th� mlpq� prodbov+�

Pe^j�c^,c^� o^qp� qbkaba� ql�e^sb�efdebo�m^k`ob^qf`� fkprifk� `lkqbkq� `ljm^oba� ql�>AU�

c^,c^� o^qp)� ^iqelrde� qeb� afccbobk`b�t^p� klq� pfdkfcf`^kq� %m� ;� -+-2&� %Q^_ib� 2&+
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Q^_ib�1+� Qlq^i�pborj�`loqf`lpqbolkb�!AT'Z Y"� ibsbip�fk�>AU�^ka�pe^j�ib^k�^ka�l_bpb�

Wr`hbo� o^qp� /�tbbhp� mlpq� prodbov

Mebklqvmb� >AU� Pe^j

YRN[� (&(/)� h� (&(*-� !/"� (&10+� h� (&(-*� !/"#

\OR`R� (&)+-� h� (&(,(� !/"� (&1)(� h� (&)++� ! / '

A^q^� ^ob� jb^kp� ç� PBJ�lc�qeb� krj_bo� lc�^kfj^ip� %k&

'� :� pfdkfcf`^kq� RSSRPa�lc�>AU� `ljm^oba� ql� pe^j� lc�qeb� p^jb�mebklqvmb)� m9 � -+-2)�

rkm^foba� q*qbpq+
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Q^_ib�2+� Bccb`q� lc�>AU� lk� m^k`ob^qf`� fpibq� fkprifk� `lkqbkq� %mjli,fpibq&� lc� c^,c^� ^ka�

ib^k� o^qp+

Mebklqvmb� >AU� Pe^j

ib^k� 4+/� ç� -+5� %4&� 3+2� ç� -+2� %4&

\OR`R� ),&/� h� *&0� !."#� )/&1� h� -&-� !."#

A^q^� ^ob�jb^kp� ç� PBJ� lc�krj_bo� lc�^kfj^ip� rpba� %k&+

[� :� pfdkfcf`^kqiv�afccbobkq� colj� ib^k� o^qp)� m� 9� -+-2)� fjm^foba� q*qbpq+
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,&+&+&� :SSRPa� \S�>AU�\[�dRVTUa�TNV[� V[�SN'SN� _Na`&

Qeb� bccb`q�lc�>AU�lk�tbfdeq�d^fk� fp� peltk� fk�Cfdrob� .1+�L_bpb� o^qp�tbfdeba�

jlob�qe^k� ib^k� o^qp�^q�2�th�%_bclob�>AU&�^ka�^q�4�th�%.2�a�mlpq�prodbov&+� Jriqfmib�

`ljm^ofplk�lc�_lqe� pe^j�^ka�>AU�dolrmp�^q�2� ^ka�4th�lc�^db�peltba�^�pfdkfcf`^kq�

bccb`q�arb� ql� _lqe� >AU� ^ka� ^db+� Eltbsbo�tfqefk� mebklqvmb� `ljm^ofplk� peltba�

qe^q�tefib�>AU�afa� klq� ^ccb`q� qeb�tbfdeq� d^fk�m^qqbok� fk� ib^k� o^qp)� fq� piltba�tbfdeq�

d^fk� fk� c^,c^� o^qp+� Qebob�t^p�kl�pfdkfcf`^kq�afccbobk`b�_bqtbbk�tbfdeq�lc�c^,c^�o^qp� ^q�

2� th� %.14+2� ç � 0+0� d�sp� .2.+2� ç� 4+0�T$� [� 5� ."� clo�>AU� ^ka� pe^j� o^qp)� obpmb`qfsbiv+�

Qtl�th� mlpq� prodbov)�>AU� c^,c^� o^qp�tbfdeba� .."� ibpp� qe^k� pe^j� c^,c^� o^qp� %/.6+2�

ç � 1+3�d�^ka� /10+4� ç� 6+/�d)� obpmb`qfsbiv)� k� :� 3&+� >aobk^ib`qljv�^ka� pe^j�ib^k� o^qp�

afa� klq�pelt�^kv�pfdkfcf`^kq�afccbobk`b� fk�tbfdeq�_bclob�lo�/�th�mlpq�prodbov�%Cfdrob

.1&+

,&+&,&� :SSRPa�\S�69J�\[�_RTbYNaV\[�\S�TYfP\Yf`V`&

Dir`lpb� %.2� jJ&*fkar`ba� fkprifk�pb`obqflk�t^p�jb^proba� fk� qeb�mobpbk`b�lc�

afccbobkq�`lk`bkqo^qflkp�lc�JE�^p�abp`of_ba� fk�pb`qflk�/+/+/+� Qeb�^jlrkq�lc�fkprifk�

obib^pba�t^p�^ccb`qba� _v�JE� %C� %2)./3&� :� .1+/58� m� 9� -+---.&)� mebklqvmb� %C%i)./3&�

:� 4+2-8� m� :� -+--4&)� _v� >AU,pe^j� %C%�.)./3&� :� 00+318� m� 9� -+---.&� ^ka� mebklqvmb�

^ka� >AU� fkqbo^`qflk� %C%i)./3&� :� 16+228� m� 9� -+---.&)� Croqebo� ^k^ivpfp� lc�qeb� a^q^�

_v� PKH�peltba� qe^q� ^�JE� `lk`bkqo^qflk� lc�.-[�J� lo�efdebo)� pfdkfcf`^kqiv� obar`ba�

fkprifk�pb`obqflk�_v�m^k`ob^qf`�fpibqp�lc�_lqe� ib^k�>AU)� pe^j*lmbo^qba� ib^k� %Cfdrob

.2&� ^ka� c^,c^� >AU� %Cfdrob� .4&� colj� qebfo� obpmb`qfsb� `lkqolip� %m� 9� -+-2&+
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>aobk^qb`qljv�^ccb`qba�JE�fkef_fqflk�lc�dir`lpb*fkar`ba�fkprifk�obib^pb�lkiv�fk�c^,i^�

o^qp+� Fk� fpli^qba� fpibqp� colj� pe^j*lmbo^qba� c^,c^� o^qp� afccbobkq� JE� `lk`bkqo^qflkp�

rpba� afa� klq� molar`b� ^� pfdkfcf`^kq� obar`qflk� fk� dir`lpb*fkar`ba� fkprifk� obib^pb� %m�

;-+-2&)� %Cfdrob� .3&+� Fk� fpli^qba� fpibqp� colj� >AU� c^,c^� o^qp� JE� fkef_fqba� fkprifk�

pb`obqflk� fk� ^�alpb*abmbkabkq�j^kkbo� %/.+5"� ql�20+/"&� %Cfdrob� .4&+� .�eb�JE� .-$�

J� `lk`bkqo^qflk� molar`ba� lkiv� ^� 2"� obar`qflk� fk� fkprifk� pb`obqflk� _v� m^k`fb^qf`�

fpibqp� colj� pe^j� lmbo^qba� c^,c^� o^qp� `ljm^oba� ql� 15"� fk� pe^j� lmbo^qba� ib^k� o^qp+�

Qeb� l_pbosba� afccbobk`b� fk� qeb� fpibqp� colj� c^,c^� o^qp� t^p� `^rpba� �&v� ^aobk^ib`qljv�

%Cfdrob� .4&+� >aobk^ib`qljv� fk`ob^pba� qeb� pbkpfqfsfqv� lc�?*`bii� dir`lhfk^pb� ql� JE�

fkef_fqlov� ^`qflkp�tfqefk�/�th�mlpq�lmbo^qflk� fk�c^,c^� o^qp� _rq�afa� klq� e^sb� ^kv�biqb`q�

fk� qeb� ib^k� o^qp+
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Cfdrob� .1+� Bccb`q�lc�>AU� lk� _lav�tbfdeq�d^fk� fk� Wr`hbo� ib^k� ^ka� c^,c^� o^qp�>AU�

lo� pe^j*lmbo^qba� o^qp�tbob�tbfdeq�>AU�^ka� /�th�mlpq� prodbov+� S^irbp� obmobpbkq�

Jb^k� ç� PBJ�lc�4� ib^k� ^ka� 3� c^,c^� o^qp+

í� m9� -+-2� >AU�`ljm^oba� ql� pe^j*lmbo^qba�tfqefk� mebklqvmb+

í� m9-+-2� `ljm^ofplk� _bqtbbk�mebklqvmbp+
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JE� @lk`bk q o^ q flk � %J&

Cfdrob� .2+� Bccb`q� lc�>AU� lk� dir`lhfk^pb� pbkpfqfsqv� ql� JE� fk� ib^k� o^qp+� Fkprifk�

pb`obqflk�colj�fpli^qba� fpibqp� colj�>AU�^ka�Pe^j*lmbo^qba� ib^k� o^qp�t^p�jb^proba�

fk� mobpbk`b� lc� .2� jJ� dir`lpb� ^ka� afccbobkq� `lk`bkqo^qflkp� lc�JE� ^p� abp`of_ba� fk�

pb`qflk�/+/+/+� JE�fkef_fqba� fkprifk� obib^pb� pfjfi^oiv� fk� % ) & �>AU� ^ka� % > & � pe^j� o^qp+�

S^irbp�^ob�jb^kp� ç �PBJ�lc�4�o^qp+� í�m9 �-+-2� `ljm^oba�tfqe� qeb�mebklqvmb�`lkqoli�

%-&)� PKH�qbpq� ^cqbo� ^k^ivpfp� lc�s^of^k`b+
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JE� @lk`bk q o^ q flk � %J&

Cfdrob� .3+� Bccb`q�lc�>AU�lk�dir`lhfk^pb�pbkpfqfsfqv� ql�JE� fkef_fqflk� fk�l_bpb� o^qp+�

Fkprifk� pb`obqflk� lc� fpli^qba� fpibqp� lc� >AU� ^ka� pe^j� lmbo^qba� c^,c^� o^qp� t[+p�

jb^proba� fk� qeb� mobpbk`b� lc� .2� jJ�dir`lpb� ^ka� do^aba� `lk`bkqo^qflkp� lc�4DI� ^p�

abp`of_ba� fk� qeb�Jbqelap�pb`qflk+� S^irbp�^ob�Jb^kp� ç � PBJ�%k� :� 3�pe^j�c^,c^� o^qp�

>)� bu`bmq� clo�JE�0u� .-[�J�tfqe�2� o^qp)� ^ka�k� :� 3�clo�>AU�c^,c^� o^qp�d&+� í�m� 9� -+-2�

`ljm^oba�tfqe� qeb�mebklqvmb�`lkqoli� %-&)�PKH�qbpq�^cqbo�^k^ivpfp�lc�s^of^k`b+� ''�m� 9�

-+-2� >AU� `ljm^oba� ql� pe^j� lmbo^qba� c^,c^� o^qp)� rkm^foba� q*qbpq+
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Cfdrob� .4+� Bccb`q� lc� JE� lk� .2� jJ� dir`lpb� fk� >AU� c^,c^� ^ka� >AU� ib^k� o^qp+�

Dir`lpb� pqfjri^qba� fkprifk� obib^pb�t^p� jb^proba� fk� ^_pbk`b� %-&� ^ka� fk� mobpbk`b� lc�

s^oflrp�JE�alpbp� ^p� abp`of_ba� fk� qeb� pb`qflk� /+/+/+� Fkprifk� obib^pb� fp� bumobppba� ^p�

"�lc�qeb�qlq^i�m^k`ob^qf`�fpibq�fkprifk�`lkqbkq�^ka�mlfkqp� obmobpbk'� qeb�Jb^k� ç� PBJ�

clo� 4�>AU�ib^k� % > & � ^ka� 3�>AU�c^,c^� %ñ&� o^qp)�

^ � m� 9� -+-2� `ljm^oba� ql� `lkqoli� %-&�tfqefk� qeb� dolrm+

Afccbobk`bp�_bqtbbk� qeb� mebklqvmbp�tbob� klq� pfdkfcf`^kq+
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1+1+� Afp`rppflk+

Qeb�mromlpb�lc�qefp�pqrav�t^p� ql� fksbpqfd^qb�qeb� fkcirbk`b�lc�qeb�EM>�^ufp�lk�

absbilmjbkq� ^ka� mbopfpqbk`b� lc�m^k`ob^qf`� fpibq� ibpflkp+� >iqelrde� fkprifk� pb`obqflk�

fp� hkltk� ql� _b�obar`ba� _v�>AU)� qeb� bccb`qp�lk� pmb`fcf`�m^k`ob^qf`�abcb`qp� e^sb�klq�

_bbk� obmloqba+� Fk� qefp� pqrav� tb� fksbpqfd^qba� >AU� bccb`qp� lk� qeb� ^`qfsfqv� lc�

dir`lhfk^pb� fk� fpli^qba� fpibqp� colj� _lqe� ib^k� ^ka� c^,c^� o^qp+� Qeb� pbkpfqfsfqv� lc�

dir`lhfk^pb� ql� JE� fkef_fqflk� t^p� obar`ba� fk� fkq^`q� 2� th� c^,c^� o^qp� %Cfdrob� .-8�

@e^mqbo�0&�_rq�_v� .2�a� mlpq�>AU�qeb�dir`lhfk^pb�^`qfsfqv�t^p� fkef_fqba�pfjfi^oiv� _v�

Jf�i� fk� _lqe� mebklqvmbp� %Cfdrob� .4&+� Dir`lpb� %.2�jJ&� fkar`ba*fkprifk� obib^pb�t^p�

pfdkfcf`^kqiv�obar`ba�_v�JE� %.-$$[�J&� fk�fpibqp�colj�_lqe�c^,c^�^ka�ib^k�o^qp�%m9� -+-2&+�

Qefp� pqrav� `ib^oiv� abjlkpqo^qba� qe^q� qeb� crk`qflk� lc� dir`lhfk^pb� fp� ^_kloj^iiv�

jlari^qba� _v� qeb� EM>�^ufp� fk� evmbofkprifkÄjfb�l_bpb� o^qp+

Dir`lhfk^pb� %>QM7� A*dir`lpb� 3*melpmelqo^kcbo^pb)� B@� /+4+.+/&� fp� ^� ilt�

^ccfkfqv� dir`lpb� melpmelovi^qfkd� bkwvjb� clrka� fk� ifsbo� `biip)� tebob� fq� mi^vp� ^�

obdri^qlov� olib� fk� dir`lpb� rmq^hb� ^ka� obib^pb)� ^ka� fk� m^k`ob^qf`� fpibq�?*`biip�tebob�

fq� ^`qp� ^p� ^� mofj�qov� dir`lpb� pbkplo� fk� qeb� obdri^qflk� lc� dir`lpb*fkar`ba� fkprifk�

pb`obqflk�%Jbdi^pplk�^ka�J^qp`efkphv)� .6518�Ibkwbk�^ka�M^kqbk)� .6558�J^qp`efkphv)�

.66-� 8� Bmpqbfk�@N� <G%#� .66/8� J^dkrplk)� .66/&+� Afccbobk`bp� fk� qeb� obdri^qflk� lc�qefp�

bkwvjb�fk� qeb�qtl�qfpprbp�e^sb�lkiv�ob`bkqiv�_bbk�pqrafba+� Jlib`ri^o�dbkbqf`�pqrafbp�

pelt� qe^q� qebob� fp� lkiv�lkb�dir`lhfk^pb�dbkb� fk�j^k� ^ka� olabkqp� _rq� qfpprb� pmb`fcf`�

moljlqbop� obpriq� fk� bumobppflk� lc� qtl� `ilpbiv� obi^qba� ^`qfsb� bkwvjb� fplclojp�

%J^dkrplk�^ka�Pebiqlk)� .6568�J^dkrplk)� .66-8�J^dkrplk)� .66/8�Kfpef�@N�< G# � .66/&+
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Tf�fib�qeb�^`qfsfqfbp�lc�_lqe�ifsbo�^ka�m^k`ob^qf`�dir`lhfk^pb� fplclojp�^o`�pfjfi^o)�dbkb�

bumobppflk� lc�qeb� fplclojp� fp� obdri^qba� afccbobkqiv� %?balv^� @N� <D#� .6538� ivkbagf^k� @N�

%4,+)� .656_&+

Dir`lhfk^pb� fk� qeb� ifsbo� fp� mlpfqfsbiv� fkcirbk`ba� _v� fkprifk)� _flqfk� ^ka�

qoklalqevolkfkb� ^ka� fp� fkef_fqba� _v� `>JM� lo� ^kv� `ljmlrka� qe^q�tfii� o^fpb� `biiri^o�

`>JM� %Pf_oltphf� ^ka�Pfbqw)� .6518� Eldmkbo� ^ka�Pbfqw)� .6568� ivkbagf^k�@N� <G%#� .656^8�

K^ohbtf`w� @N�<N%#� .66-8�@e^re^k�^ka�A^hpefk^jroqf)� .66.8�Klrpmfhbi�^ka� ivkbagf^k)

.66/&+� Lk� qeb�lqebo�e^ka�m^k`ob^qf`� fpibq�?*`bii�dir`lhfk^pb� bumobppflk� ^ka� ^`qfsfqv�

fp�mlpfqfsbiv�fkcirbk`ba�_v�dir`lpb�^ka�kbd^qfsbiv�obdri^qba� _v�bubo`fpb�^ka�pq^os^qflk�

%?balv^�@G�<N%#� .6538�If^kd�@N�<C#� .66-8� 8�Hlo^kvf�@N�<G%#� .66.8�J^dkrplk)� .66/&+� F�eb�

lkpbq� lc�abqb`q^_ib� dir`lhfk^pb�dbkb� bumobppflk� fk� ifsbo� ^ka� m^k`ob^qf`� fpibq� ?*`biip�

^ipl�afccbop�fk�olabkqp+� Fk�qeb�m^k`ob^qf`�fpibq�?*`biip)�dir`lhfk^pb�jOK>�%/+5�h_&�e^p�

_bbk� obmloqba� fk� /� a� lia� kblk^q^i� olabkq� m^k`ob^qf`� qfpprbp� %Qfbadb� ^ka� i+bkwbk)

.660&�tefib� qeb� 1+1�h_�jOK>�pmb`fbp� _b`ljbp� ^_rka^kq� fk� qeb� m^k`ob^qf`� qfpprb� fk�

qeb� pb`lka� th� %.-� *� .3� a&)� qeb� p^jb� qfjb� ifsbo� dir`lhfk^pb� jOK>� bumobppflk� fp�

obmloqba� %Qfbadb� ^ka� Ibkwbk)� .6608� G^ja^o� ^ka� Dobbkd^oa)� .64-8� T^ihbo)� .6418�

ivkbagf^k� @N� <G%#� .654&+� Ifsbo� dir`lhfk^pb� ^`qfsfqv� `^k� _b� mobj^qrobiv� fkar`ba� fk�

vlrkd�olabkqp� fk�obpmlkpb�ql�`^o_levao^qb�cbbafkd�%T^ihbo�^ka� B^qlk)� .634� 8�Dfo^oa�

@N� <D#� .66/^&+� @^o_levao^qb� cbbafkd� o^fpbp� _illa� dir`lpb� tef`e� pqfjri^qbp� fkprifk�

pb`obqflk� colj� qeb� m^k`ob^qf`�?*`biip� ^ka� qebk� fkprifk� obdri^qbp� dir`lhfk^pb� jOK>�

bumobppflk�^ka�dir`lhfk^pb�^`qfsfqv�fk� qeb� ifsbo� %?balv^�@N�<G%#� .6538�K^ohbtf`w�@N�<G%#

.66-&+� Qeb�a^q^�l_q^fkba� fk� qeb� `roobkq�pqrav�^ob�bsfabk`b� qe^q�dir`lhfk^pb� ^`qfsfqv
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fp� obdri^qba� _v� qeb�EM>�^ufp� _rq�albp� klq� fkaf`^qb�tebqebo� dir`l`loqf`lfap� afob`qiv�

jlari^qb�dir`lhfk^pb�lo�buboq�qebfo�bccb`qp�sf^�qebfo�fkcirbk`b�lk�qeb�^kqboflo�mfqrfq^ov�

lo� evmlqe^i^jf`� kr`ibf+

Dir`l`loqf`lfap� ^ob� bppbkqf^i� fk� qeb� absbilmjbkq� lc� evmbofkprifkbjf^� ^ka�

lqebo�jbq^_lif`�abcb`qp�lc�c^,c^�o^qp�_b`^rpb�>AU�obar`bp�lo�^_lifpebp�j^kv�lc�qebpb�

abcb`qp)� fk`irafkd� evmbofkprifkbjf^)� ^ka� dir`l`loqf`lfa� obmi^`bjbkq� obsbopbp� >AU�

bccb`qp� %Cobbaj^k�@G�<G%#� .6528� Cibq`ebo)� .653^8� Cobbaj^k�@N�<G%#� .6538� Cibq`ebo� ^ka�

J`Hbkwfb)� .655&+� Obpriqp� lc� pqrafbp� fksbpqfd^qfkd� afob`q� dir`l`loqf`lfa� ^`qflk� lk�

fkprifk� pb`obqflk� lo� _flpvkqebpfp� ^ka� lk� m^k`ob^qf`� dir`lhfk^pb� ^`qfsfqv� ^ob� klq�

`lk`irpfsb+� Eltbsbo)�dir`l`loqf`lfap�j^v�fk`ob^pb�m^k`ob^qf`�fpibq�?*`bii�dir`lhfk^pb�

^`qfsfqv� fkafob`qiv� qeolrde� obdri^qfkd� qlq^i� _lav� dir`lpb� jbq^_lifpj� _v� fk`ob^pfkd�

dir`lpb� molar`qflk� _v� qeb� ifsbo� qeorlde� dir`lkbldbkbpfp� lo� _v� ^`qfkd� qeolrde� qeb�

EM>�^ufp+

Afob`q� ^`qflkp� lc� qeb� pvkqebqf`� dir`l`loqf`lfa)� abu^jbqe^plkb)� lk� olabkq�?*�

`biip�lo�lk� fkprifk�pb`obqfkd�`bii� ifkbp�DI�PDNLJ�fk`irab�fk`ob^pba�molfkprifk�jOK>�^ka�

dir`lhfk^pb� jOK>)� _rq� obar`ba� fkprifk� pb`obqflk� fk� obpmlkpb� ql�s^ovfkd� pqfjri^kqp�

fk`irafkd� dir`lpb� %@e^k� ^ka� Ibgbrkb)� .66/8� Cbok^kabw*Jbfg^� ^ka� A^sfaplk� .66/8�

Mefifmmb�@N�<G%#� .66/&+� 2I�PDPJ#� dir`l`loqf`lfap� `^rpb�_lqe� bke^k`ba�_flpvkqebpfp� ^ka�

pb`obqflk�lc�fkprifk� fk�qeb�m^k`ob^qf`�?*`biip�%Hlo^kvf�@N�<G%#� .66/8�Irasfh�@N�<G%#� .660&+�

Fkprifk� ^ka� dir`lhfk^pb� dbkb� bumobppflk� e^sb� _bbk� obmloqba� ql� _b� obdri^qba� fk� ^�

pfjfi^o�j^kkbo�DI� PDPJ� ^ka�DI� PDNLJ%� ?lqe� molfkprifk�jOK>�^ka�dir`lhfk^pb�jOK>�

^ob� obar`ba� _v� bubo`fpb� %Hlo^kvf� @N� <G%#� .66.&)� c^pqfkd� %?ro`e� @N� <G%#� .65.&)� ^ka
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`riqrofkd�m^k`ob^qf`�fpibqp�fk�ilt�dir`lpb�`lk`bkqo^qflkp�%If^kd�@G�<G%#� .66-8� .66/&)�_rq�

fk`ob^pba�_v� obcbbafkd�%?ro`e�@G�<N%#� .65.&� ^ka�`riqrofkd� fpibqp� fk�jbafrj�`lkq^fkfkd�

efde� dir`lpb� `lk`bkqo^qflkp� %If^kd� @N� <D#� .66-8� .66/&+� >� pqrav� _v� Cfbalobh+� ^ka�

Mbojrqq�%.656&�peltba�qe^q�abu^jbqe^plkb�t^p�klq�bppbkqf^i�clo�fkprifk�_flpvkqebpfp�

fk�>AU�o^qp�fc�qebv�ob`bfsba�^abnr^qb�pr`olpb�obmi^`bjbkq+� Qefp�d^sb�bsfabk`b� qe^q�

qeb�^`qflkp�lc�dir`l`loqf`lfap�lk� fkprifk�_flpvkqebpfp�^ka�pb`obqflk�^ob� m^oqiv�qeolrde�

obdri^qflk� lc� dir`lpb� jbq^_lifpj� fk� kloj^i� ^kfj^ip+� Bccb`qp� lc� dir`l`loqf`lfa�

obmi^`bjbkq�lk�dir`lhfk^pb�pvkqebpfp�^ka�^`qfsfqv�obj^fkp� ql�_b� fksbpqfd^qba� fk� _lqe�

kloj^i� ^ka� l_bpb� ^kfj^ip+� Abu^jbqe^plkb�t^p� peltk� klq� ql� e^sb� ^kv� bccb`q� lk�

ifsbo� dir`lhfk^pb� jOK>� bumobppflk� _rq� afa� bke^k`b� fkprifk� fkar`ba� dir`lhfk^pb�

jOK>� %K^ohbtf`w�@N�<G%#� .66-&+

Absbilmjbkq^i�pqrafbp�pelt�qe^q�dir`lhfk^pb�jOK>� fp�mobpbkq� fk� m^k`ob^qf`�

qfpprbp�lc�/�a� lia� mrmp)� ^ka� fk� qeb� ifsbo�lc� .3�a� lia� o^qp� %Qfbadb� ^ka� Ibkwbk)� .660&+�

Dir`l`loqf`lfap� ^ob� abqb`qba� ^q� sbov� ilt� ibsbip� fk� 3� *� ./� a� lia� o^qp+� Eltbsbo)� qeb�

ibsbip�lc�`loqf`lpqbolkb�pq^oq� ql� ofpb�pfdkfcf`^kqiv� colj�a� .1�^ka� ob^`e� ^�mb^h� _v�a� /1�

%Ebkkfkd)� .645&+� Fq� fp� arofkd� qefp� mbofla)� fk� .4� *� /.� a� lia� c^,c^� o^qp)� qe^q� bke^k`ba�

m^o^pvjm^qebqf`� kboslrp� pvpqbj� pqfjri^qflk� lc�dir`lpb� fkar`ba� fkprifk� pb`obqflk� fk�

c^,c^�o^qp�t^p�l_pbosba�%Olekbo*Gb^kobk^ra�@N�<D%#� .650&+� >aobk^ib`qljv�mboclojba�

fk� .5�a�lia�c^,c^�o^qp�^_lifpeba�qefp�m^o^pvjm^qebqf`�kboslrp�pvpqbj�bccb`q� fk� qeb� c^,c^�

m^k`ob^p�_rq�fq�`lria�_b�obpqloba�_v�`loqf`lpqbolkb�obmi^`bjbkq�tfqefk�/1�e�%Cibq`ebo�

^ka� J`Hbkwfb)� .655&+� Fk`ob^pba� m^o^pvjm^qebqf`� kboslrp� pvpqbj� pqfjri^qflk� lc�

dir`lpb*fkar`ba� fkprifk� obib^pb� fk� qeb� c^,c^�m^k`ob^qf`� qfpprb�t^p� bsbk�l_pbosba� fk� 2

1-



a�lia� mobl_bpb�mrmp� !/N@V�@N�<G#� .66.&+� >iqelrde�klq�prmmloqba�_v�bumbofjbkq^qflk�

ql� a^qb)� lkb� `lria� pmb`ri^qb� qe^q�dir`lhfk^pb�^`qfsfqv� fp� fk`ob^pba� fk� c^,c^�mrmp� bsbk�

^q� qefp� b^oiv� pq^db� pfk`b� qeb� /+5� h_� dir`lhfk^pb� jOK>� fp� abqb`q^_ib� fk� m^k`ob^qf`�

qfpprbp� lc� /� a� lia� kblk^q^i� olabkqp� %Qfbadb� ^ka� Ibkwbk)� .660&+� Qeb� fk`ob^pba�

dir`lhfk^pb� ^`qfsfqv� fp� mol_^_iv�j^phba� _v� qeb� efde� c^q�afbq� arofkd� pr`hifkd+

>aobk^ib`qljv� lo� fkcrpflk� lc� @OC� fkql� `bob_o^i� sbkqof`ibp� obpriqp� fk� _lav�

tbfdeq� ilpp)� obar`ba� clla� fkq^hb)� fk`ob^pba� pvjm^qebqf`� kboslrp� ^`qfsfqv� fk� qeb�

mbofmebov�^ka� obar`ba� fkprifk�pb`obqflk� fk�c^,c^�o^qp�^ka�lqebo�l_bpb�olabkqp�%?oltk�

^ka� Cfpebo)� .6528�>o^pb�@N�^,+).6558�>o^pb�@N�ci,+).656^8� .656_8� Eliq�^ka�Vloh)� .6568�

Olekbo*Gb^kobk^ra�@N�< G# � .656&+� Qebpb�l_pbos^qflkp�e^sb�iba�ql�qeb�evmlqebpfp�qe^q�

qeb� ^`qflkp� lc� `loqf`lpqbolkb� fk� l_bpfqv� ^ob� arb� ql� ^k� fkef_fqlov� ^`qflk� lk� `bkqo^i�

@OC)� bpmb`f^iiv� fk� qeb� evmlqe^i^jf`� kr`ibf� qe^q� ^ob� fkslisba� fk� qeb� fkqbdo^qflk� lc�

_lqe�bkal`ofkb�^ka�^rqlkljf`�kboslrp�pvpqbj�crk`qflk�fk�obi^qflk�ql�bkbodv�_^i^k`b+�

%?bpqbqqf�@N�< G# � .66-8�Milqphv�@N�<G# �.66/&+� Fq�qebk�cliiltp�qe^q�qeb�_fl`ebjf`^i�abcb`qp�

qe^q� absbilm� fk� 2� th� lia� c^,c^� o^qp� jfdeq� _b� rkabo� qeb� `lkqoli� lc� ^k� ^iob^av�

^_kloj^iiv�obdri^qba�EM>�^ufp�%Cibq`ebo�@N�<G# � .653&+� Elt�fk`ob^pfkd�evmlqe^i^jf`�

@OC� ibsbip� jlari^qb� mbofmebo^i� bsbkqp� pr`e� ^p� fkprifk� pb`obqflk� fp� klq� mob`fpbiv�

hkltk+� Eltbsbo)� >AU� ^mmb^op� ql� fk`ob^pb� pvjm^qebqf`� lrqcilt� obi^qfsb� ql�

m^o^pvjm^qebqf`� lrqcilt� %Eliq� ^ka� Vloh)� .65/8� Cobbaj^k� @N�<G# � .6528� Vloh�@N�<G#�

.6528� Eliq� ^ka� Vloh)� .656&� ^ka� fq� fp� _bifbsba� qe^q� @OC� fkcirbk`bp� qefp� _^i^k`b�

fkabmbkabkq� lc�fqp� bccb`q�lk� mfqrfq^ov�>@QE�pb`obqflk� %Eliq�@N�< G# � .655&+� Qerp� fq� fp�

q^kq^ifwfkd� ql�pmb`ri^qb� qe^q�^�abcf`fbkq�pvjm^qebqf`�kboslrp�pvpqbj�fkcirbk`b�lk�qeb

1.



absbilmfkd�c^,c^�o^q�m^k`ob^p�`^rpbp�obsbopf_ib�`e^kdbp�fk�dir`lhfk^pb�crk`qflk+� Qefp�

fab^� fp� `lkpfpqbkq�tfqe� qeb�a^q^� peltfkd� qe^q� bubo`fpb)�tef`e�^ipl� ^iqbop� pvjm^qebqf`�

lrqcilt)� `^k� ab`ob^pb� dir`lhfk^pb� ^`qfsfqv� %Hlo^kvf� @G� <G%#

Fk� qefp� pqrav)� >AU� afa� klq� obqrok� qeb� _lav�tbfdeq� O%� c^,c^� o^qp� ql� qeb� p^jb�

ibsbi�^p� ib^k� o^qp+� Qebpb�obpriqp� ^dobb�tfqe� qelpb�lc�lqebo� fksbpqfd^qlop� peltfkd� qe^q�

^aobk^ib`qljv�mboclojba�^q�2�th�lo�i^qbo�albp�klq�`ljmibqbiv�kloj^ifwb�_lav�tbfdeq�

%Vrhfjro^� ^ka� ?o^v)� .6458� Vrhfjro^� @N� <D#� .6458� Qrohbkhlmc� @N� <G%#� .66.&� _rq�

obar`bp� qeb�o^qb�lc�_lav�c^q�^``rjri^qflk�^cqbo� .2�a+� >aobk^ib`qljv� c^,c^� o^qp�tbob�

.."�ifdeqbo�qe^k� qeb�pe^j�lmbo^qba� c^,c^� o^qp�/�thp�mlpq�prodbov�tefib� qeb�tbfdeq�lc�

>AU�^ka� pe^j�ib^k� o^qp�t^p� klq�afccbobkq�bfqebo�^q�2�th�lo� /�th� mlpq� prodbov� %^db�

4�th&+

>aobk^ib`qljv�afa�klq�^ccb`q�m^k`ob^qf`�fpibq� fkprifk� `lkqbkq�fk� bfqebo� ib^k�lo�

c^,c^�o^qp+� Qebpb�obpriq�^ob�fk�^dobbjbkq�tfqe� qelpb�lc�Cfbalobh�^ka� Mbojrqq� %.656&�

fk� tef`e� >AU� afa� klq� ^ccb`q� molfkprifk� jOK>� ibsbip� fk� /-"� pr`olpb� cba� lo�

abu^jbqe^plkb�fkgb`qba�>AU�Pmo^drb*A^tibv�o^qp)�_rq�t^p� obar`ba� fk� c^pqba�>AU�

lo�cba�>AU�tfqe�lrq�pr`olpb�prmmibjbkq+� Fk�lro�pqrav�_lqe�>AU�^ka�pe^j�o^qp�e^a�

rkifjfqba� ^``bpp� ql� p^ifkb,dir`lpb� %-+6"� K^@I� ^ka� 1-� d,.� dir`lpb&� plirqflk�

qeolrdelrq�qeb� .2� a�mlpq�prodbov+� Qebob�t^p� ^�pifdeq� ab`ob^pb� %.5"&� fk� m^k`ob^qf`�

fpibq� fkprifk�`lkqbkq�lc�qeb�>AU�c^,c^� o^qp�`ljm^oba�ql� qeb�pe^j*lmbo^qba� c^,c^� o^qp�

tef`e� j^v� _b� arb� ql� objls^i� lc�`loqf`lpqbolkb� fk� >AU� c^,c^� o^qp+� Eltbsbo)� qeb�

afccbobk`b� t^p� klq� pq^qfpqf`^iiv� pfdkfcf`^kq� %m� ;� -+-2&)� tb� qebobclob� ob^`e� qeb� p^jb�

`lk`irpflk)� qe^q�dir`l`loqf`lfap� ^ob� klq� bppbkqf^i� clo� fkprifk� pvkqebpfp� fc� qeb� ^kfj^ip

1/



e^sb� ^abnr^qb� mi^pj^� dir`lpb+

Fk� `lk`irpflk)� `e^kdbp� fk� m^k`ob^qf`�dir`lhfk^pb� ^`qfsfqv� ifhbiv� `lkqof_rqb� ql�

qeb�absbilmjbkq�lc�evmbofkprifkbjf^�fk�qeb�c^,c^�o^qp+� Qeb�absbilmjbkq�lc�qefp�ibpflk�

fp� abmbkabkq� lk� qeb� mobpbk`b� lc�^k� fkq^`q� EM>� ^ufp+� >aobk^ib`qljv� fk� qefp� pqrav�

obpqloba� m^k`ob^qf`� fpibq� dir`lhfk^pb� pbkpfqfsfqv� ql� j^kklebmqrilpb� fkef_fqflk� fk�

fpli^qba� fpibqp� lc� c^,c^� o^qp+� Eltbsbo)� qebpb� obpriqp� ^ob� klq� `lk`irpfsb� rkqfi�

`loqf`lpqbolkb� obmi^`bjbkq� bumbofjbkqp� ^ob� `^oofba� lrq+� Lqebo�>AU� pqrafbp� e^sb�

peltk� qe^q� dir`l`loqf`lfa� obmi^`bjbkq� obpqlobp� jbq^_lif`� ^ka� _be^sflo^i� abcb`qp�

^_lifpeba� _v� _fi^qbo^i� ^aobk^ib`qljv+� Qebpb� fk`irab� fk`ob^pba� m^o^pvjm^qebqf`�

^`qfsfqv� fk� c^,c^� m^k`ob^p� %Cibq`ebo� ^ka� J^`Hbkwfb)� .655&)� ab`ob^pba� pvjm^qebqf`�

^`qfsfqv� fk� _oltk� ^afmlpb� qfpprbp� %>o^pb� @N� <G%#� .655&)� fk`ob^pba� clla� fkq^hb� lo�

kloj^ifwb� cbbafkd�_be^sflo^i� ^ka� fkprifk� pb`obqflk� %Vrhfjro^�@N�<N%#� .6458� Hfkd�@N�

<�2%#� .6508� @^pqlkdr^v�@N�<G%#� .6538� ?o^v�@N�<G%#� .656&� ^ka� prmmobppflk�lc�evmlmevpf^i*�

mloq^i� @OC� ibsbip� %Milqphv�@N�<G%#� .66-&+� >ipl� croqebo� pqrafbp� ^ob� obnrfoba� ql�abcfkb�

mob`fpbiv� elt� qeb� EM>� ^ufp� fkcirbk`bp� dir`lhfk^pb� crk`qflk� fk� kloj^i� ^ka� l_bpb�

^kfj^ip+

65



-&� <:B:E6@�9>F8HFF>CB&

Qeb�absbilmjbkq�lc�dbkbqf`^iiv�qo^kpjfqqba�l_bpfqv�fk�Wr`hbo�c^,c^�o^qp�cliiltp�

^� mobabqbojfkba� qfjbq^_ib)� tfqe� afccbobkq� jbq^_lif`)� _be^sflo^i� ^ka� elojlk^i�

^_kloj^ifqfbp� ^mmb^ofkd� ^q� pmb`fcf`� mboflap� fk� qeb� o^qïp� ifcb+� Dir`lpb� pqfjri^qba�

fkprifk�pb`obqflk� fp� fk`ob^pba� fk� c^,c^� o^qp� `ljm^oba� ql� ib^k� o^qp� ^q� 0�th�lc�^db)� ^ka�

^cqbo�tb^kfkd�ql�^�efde�`^o_levao^qb�afbq�lqebo�jbq^_lif`�^ka�_be^sflo^i�`e^kdbp�^ob�

j^kfcbpqba+� Dir`lpb� fkar`ba�fkprifk�obib^pb�_v�qeb�m^k`ob^qf`�?*`biip� fp�obdri^qba�_v�

^� _^i^k`b� lc� fkmrqp� colj� qeb� ^rqlkljf`� kboslrp� pvpqbj� ^ka� qeb� o^qb� lc� dir`lpb�

jbq^_lifpj�fk�qeb�?*`bii+� Absbilmjbkq�lc�ibpflkp� fkslisfkd�qeb�pvjm^qebqf`�kboslrp�

pvpqbj� ^ka�div`livpfp�tbob� fksbpqfd^qba� rpfkd� fpli^qba� m^k`ob^qf`� fpibq� `biip)� fk� loabo�

ql� fabkqfcv� qeb� qfjb� lc�lkpbq� lc�qeb� ibpflkp+

Qeb�fkef_fqlov�^`qflk�lc�qeb�pvjm^qebqf`�kboslrp�pvpqbj�lk�dir`lpb*pqfjri^qba�

fkprifk�pb`obqflk� fp�jbaf^qba� qeolrde� [ **^aobkl`bmqlop+� Rpfkd� ^ka� éf*^aobkbodf`�

^dlkfpqp�^ka�^kq^dlkfpqp)�^�mobsflrpiv�obmloqba�crk`qflk^i�`e^kdb� fk�^g*q[cobkl`bmqlop�

%@e^k� ^ka� J^`Me^fi)� .66/&� lk� qeb� m^k`ob^qf`� fpibq� ?*`biip� t^p� fksbpqfd^qba� rpfkd�

fpli^qba�fpibqp� colj�^ariq�^ka�tb^kifkd)� ib^k�^ka� c^,c^� o^qp+� Crk`qflk^i� `e^kdbp� fk� ^)*�

^aobkl`bmqlop�fk� c^,c^�m^k`ob^qf`� fpibqp�tbob�klq�abqb`qba� rkabo� qeb� `lkafqflkp� rpba�

fk� qefp� pqrav+� Dir`lpb� %.2�jJ&*� fkar`ba� fkprifk� pb`obqflk�t^p� pfjfi^oiv� fkef_fqba� _v�

dr^k^_bkw�%^k�^[*^aobkl`bmqlo�^dlkfpq&� fk�^ariq�^ka�2�th�ib^k�^ka�c^,c^� o^qp�^ka� qefp�

t^p� bnr^iiv� ^kq^dlkfwba� _v� fa^wlu^k� %^k� [ **^aobkl`bmqlo� ^kq^dlkfpq&� fk� _lqe�

mebklqvmbp+� >k�^)*�^aobkbodf`�^dlkfpq�%mebkvibmeofkb&�^ka�^kq^dlkfpq�%mo^wlpfk&�afa�

klq� ^ccb`q� dir`lpb� fkar`ba� fkprifk� obib^pb� fk� bfqebo� mebkl+vmb+� Qerp)� ^� mo^wlpfk*
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pbkpfqfsb� é[*^aobkl`bmqlo� t^p� klq� abjlkpqo^qba� ^ka� qeb� b^oifbo� obmloq� %@e^k� ^ka�

J^`Me^fi)� .66/&�t^p� klq� `lkcfojba+

Qeb� mlppf_ib� olib�lc�rk_^i^k`ba� ^rqlkljf`�kboslrp� pvpqbj� ^`qfsfqv� %obar`ba�

pvjm^qebqf`� ^ka� fk`ob^pba� m^o^pvjm^qebqf`� qlkb� ql� qeb� mbofmebov)� fk`irafkd� qeb�

m^k`ob^p&� fk� qeb�m^qeldbkbpfp�lc�evmbofkprifkbjf^�^ka�qeb�absbilmjbkq�lc�l_bpfqv�fk�

c^,c^�o^qp�e^p�_bbk�al`rjbkqba�%?boqelra�^ka�Gb^kobk^ra)�.6468�Olekbo*Gb^kobk^ra�

@G� <G%#� .6508� Gb^kobk^ra)� .6528� Dob`l�@G�<N%#� .6548� ?o^v�@G� <G%#� .656&+� Qeb� obpriqp�lc�

pqrafbp� rpfkd� bib`qof`^i� pqfjri^qflk� lc�evmlqe^i^jf`� kr`ibf� fkaf`^qb� qe^q� pvjm^qebqf`�

kboslrp� pvpqbj� fkkbos^qflk� ql� qeb� _oltk� ^afmlpb� qfpprb� %?>Q&� ^ka� qeb� m^k`ob^p� fp�

fkq^`q� %Ibsfk� @G�<G%#� .650^8� .6518� Eliq�@G�<G%#� .654&+� Qefp� fjmifbp� qe^q� qeb� abcb`q� fk�

qeb� >KP� fp� `bkqo^iiv� $f`^qba+� >iqelrde� ^aobkbodf`� ^dlkfpqp� rpba� fk� ^� mobsflrp�

pqrav� %@e^k� ^ka� J^`Me^fi)� .66/&� ^ka� qeb� `roobkq� pqrav� ^ob� afccbobkq)� qebfo� ^`qflkp�

pelt� qe^q� qeb� pvjm^qebqf`� ^dlkfpq� obdri^qflk� lc�qeb� m^k`ob^qf`� fpibq�?*`bii� pb`obqlov�

^`q�fsfqv�fp�pfjfi^o�fk�_lqe�mebklqvmbp+� Tebqebo�qeb�^w*^aobkl`bmqlo�crk`qflk^i�`e^kdb�

l_pbosba� mobsflrpiv� t^p� arb� ql� qeb� rpb� lc� afccbobkq� dir`lpb� `lk`bkqo^qflkp� lo�

afccbobkq� ^dlkfpqp� kbbap� ql�_b� croqebo� fksbpqfd^qba+

Obdri^qflk�lc�div`livpfp� fk� m^k`ob^qf`�fpibq�?*`biip�t^p�fksbpqfd^qba�rpfkd�JE�

^p�^�mol_b�clo�dir`lhfk^pb�^`qfsfqv�fk�qeb�m^k`ob^qf`�?*`bii+� JE�`ljmbqfqfsbiv�fkef_fqp�

dir`lhfk^pb)� ^� m^k`ob^qf`� fpibq� ?*`bii� dir`lpb� pbkplo+� Fpli^qba� fpibqp� colj� ^ariq)�

tb^kifkd�^ka� pr`hifkd� ib^k�^ka�c^,c^� o^qp�tbob� rpba+� Dir`lhfk^pb� pbkpfqfsfqv�ql�JE�

t^p�`ljmibqbiv� ilpq� fk� ^ariq)�^ka�obar`ba�fk�2� )h�lia�c^,c^� o^q�m^k`ob^qf`� fpibqp+� Qeb�

bkwvjb�t^p� obpmlkpfsb� ql�JE� fkef_fqflk� fk� ^ariq)� 2�th� ^ka� 0� th�lia� ib^k� o^qp� ^ka

)((



0� th� lia� mobl_bpb� c^,c^� o^qp+� Qeb� obar`qflk� fk� bkwvjb� ^`qfsfqv� `loobi^qba� tfqe�

fk`ob^pfkd� tbfdeq� fk� qeb� o^qp+� >q� 0� th� lc� ^db� qebob� t^p� kl� afccbobk`b� fk� tbfdeq�

_bqtbbk� c^,c^� ^ka� ib^k� o^qp� _rq� _v� 2� th� c^,c^� o^qp� tbob� eb^sfbo� qe^k� qeb� ib^k� o^qp�

%Wr`hbo� ^ka� Wr`hbo)� .63.8� ?o^v)� .6448� @e^k�@N� <G%#� .6528� ?o^v�@G� <G%#� .656&+� Lqebo�

_fl`ebjf`^i� ^_kloj^ifqfbp� l_pbosba� fk� 2� th� lia� c^,� c^� o^qp� fk`irab� c^pqfkd�

evmbofkprifkbjf^� %?o^v� ^ka� Vloh)� .6468� @e^k� @G� <�%#� .652&)� ilpp� lc� qeb� dir`lpb�

qeobpelia�clo�DFC�pqfjri^qlov�bccb`qp�lk� qeb� m^k`ob^p� %@e^k�@G�<�%#� .652&� ^ka� ilpp�lc�

afrok^i� oevqej� clo� `loqf`lpqbolkb� pb`obqflk� %Cibq`ebo� @G� <�%#� .653&+� >ii� qebpb�

^_kloj^ifqfbp�_b`ljb�jlob�pbsbob�tfqe�^db+� Crk`qflk^i�`e^kdbp� fk�dir`lhfk^pb�j^v�

`lkqof_rqb�ql�qeb�lkpbq�lc�c^pqfkd�evmbofkprifkbjf^�^ka� fk^mmolmof^qb�D�FM*pqfjri^qba�

fkprifk� pb`obqflk+

Fk� qeb� pb`lka� m^oq� lc�qeb� pqrav)� qeb� olib� mi^vba� _v� qeb� mobpbk`b� lc�^k� fkq^`q�

EM>�^ufp�lk�qeb�m^k`ob^qf`�fpibq�dir`lhfk^pb�obpmlkpb�ql�JE�fkef_fqflk�t^p�bumiloba+�

Qeb� a^q^� l_q^fkba� prmmloq� qeb� evmlqebpfp� qe^q� qeb� m^k`ob^qf`� fpibq� dir`lhfk^pb�

^_kloj^ifqv�lc�c^,c^� o^qp� fp�abmbkabkq�lk� qeb� mobpbk`b�lc�^k� fkq^`q� EM>� ^ufp+� Qtl�

th� mlpq� prodbov)� JE� fkef_fqba� dir`lpb*fkar`ba� fkprifk� obib^pb� pfjfi^oiv� fk� >AU�

c^,c^� o^qp� ^ka� fk� >AU� ^ka� pe^j� ib^k� o^qp+� Fk� `lkqo^pq)� JE� afa� klq� molar`b� ^kv�

pfdkfcf`^kq� obar`qflk� fk� dir`lpb*fkar`ba� fkprifk� obib^pb� colj� fpli^qba� fpibqp� lc�pe^j�

c^,c^� o^qp+� Qldbqebo�tfqe� bsfabk`b�colj� lqebo�pqrafbp)� qeb�a^q^�l_q^fkba� fk� qebpb�

qtl� bumbofjbkqp� ib^a� ql� ^� obcfkbjbkq� lc� qeb� fkfqf^i� evmlqebpfp+� Fq� t^p� mobsflrpiv�

molmlpba� qe^q� ^iqboba� EM>� ^ufp� ^`qfsfqv� `^rpbp� crk`qflk^i� `e^kdbp� fk� ?*`bii�

dir`lhfk^pb� ^`qfsfqv)� tef`e� obpriqp� fk� fk`ob^pba� fkprifk� pb`obqflk� _v� c^,c^� o^qp+� Fq� fp

.-.



`lk`bfs^_ib�qebpb�abcb`qp�^ob�j^phba�_v�qeb�mob*tb^kfkd�efde�c^q�afbq)�ib^afkd�ql�i^`h�

lc�abqb`q^_ib� JE� fkpbkpfqfsfqv�^q� 0�th�lc�^db+� >p�tfqe� pbsbo^i� pvjmqljp�lc�l_bpfqv�

fk� c^,c^� o^qp)�tb^kfkd�ql�^� efde*`^o_levao^qb�afbq�bu^`bo_^qbp�qeb�`lkafqflk)� ^iiltfkd�

abqb`qflk� fk� `e^kdbp� lc�JE� fkpbkpfqfsfqv�_v�2�th�lc�^db+� Croqebojlob)� j^qro^qflk�

lc�qeb�EM>�^ufp�^mmb^op� ql�l``ro�tfqefk� ^� pfjfi^o� qfjbco^jb� %pbb�_bilt&)� ib^afkd�ql�

pmb`ri^qflk� qe^q�lkpbq�lc�m^k`ob^qf`�_fl`ebjf`^i� `e^kdbp�^ob�abmbkabkq�lk�mofj^ov

abcb`qp� fk� qeb� EM>� ^ufp� lc�c^,c^� o^qp+

Fq� pbbjp� ^mm^obkq� qe^q� qeb� mbofla� _bqtbbk� /.*02� a� lc� ^db� fp� `ofqf`^i� ql� qeb�

absbilmjbkq� lc�j^kv� pvjmqljp� lc�l_bpfqv� fk� c^,c^� o^qp+� Bsfabk`b� fk� qeb� ifqbo^qrob�

al`rjbkqp� qeb� absbilmjbkq� arofkd� qefp� qfjbco^jb� lc� bibjbkqp� `ofqf`^i� ql� lro�

evmlqebpfp8� fpibq� dir`lhfk^pb)� `loqf`lpqbolkb� pb`obqflk� ^ka� fkprifk� pb`obqflk+� Tfqe�

obpmb`q� ql� dir`lhfk^pb)� absbilmjbkq^i� jlib`ri^o� pqrafbp� e^sb� peltk� qe^q� ^`qfsb�

m^k`ob^qf`� fpibq�dir`lhfk^pb�jOK>�%/+5� h_&� fp� abqb`q^_ib� fk� /� a� lia�mrmp�tefib� qeb�

1+1�h_�jOK>�fp� klq� abqb`qba�rkqfi� a� .3� %Qfbadb�^ka�Ibkwbk)� .660&+� Qeb�mlppf_fifqv�

bufpqp�qe^q�qeb�^`qfsfqv�lc�m^k`ob^qf`�fpibq�dir`lhfk^pb�jfdeq�_b�fk`ob^pba�fk�m^k`ob^qf`�

fpibqp� lc� c^,c^� o^qp� ^q� ^� vlrkd� ^db+� M^o^pvjm^qebqf`� kboslrp� pvpqbj� pqfjri^qflk�

molar`ba� fk`ob^pba� fkprifk� pb`obqflk� fk� obpmlkpb� ql� dir`lpb� fk� 2� a� lia� %>qbc�@N�<G%#

.66.&)� fk� .4�a�lia�%Olekbo*Gb^kobk^ra�@N�<G#� .650&�^ka� fk�0�th�lia�c^,c^�_rq�klq�ib^k�

o^qp� %Qrohbkhlmc�@N� < G# � .65/&+� Tebqebo� qebob� fp� ^� afccbobk`b� fk� qeb� afpqof_rqflk� lc�

dir`lhfk^pb� lo� qeb� ^jlrkq� ^s^fi^_ib�_bqtbbk�c^,c^� o^qp� ^ka� qeb� ib^k� o^qp� e^p� pqfii� ql�

_b� abqbojfkba+

Ebqboldbkbfqv�e^p�_bbk�obmloqba�^jlkd�m^k`ob^qf`�?*`biip�tebob�pljb�lc�qeb

)(*



`biip� obpmlka� ql� ilt�dir`lpb� `lk`bkqo^qflkp�tefib� lqebop� kbba� fkqbojbaf^qb� lo� efde�

`lk`bkqo^qflkp� ql� fkar`b� fkprifk�_flpvkqebpfp� ^ka� pb`obqflk� %Mfmbibbop)� .66/&+� Fc�qeb�

c^,c^�o^q�?*`bii�mlmri^qflk� fp�`ljmlpba�lc�jlob�lc�qeb� ilt�dir`lpb� obpmlkpfsb�?*`biip�

qebk�^�ibcq*pefcq� fk� qeb�dir`lpb�obpmlkpb�`rosb�^ka� c^pqfkd�evmbofkprifkbjf^� c^,c^� o^qp�

fp� bumb`qba+� Qeb� ilt� dir`lpb� pbkpfqfsb� `biip� ^ob� obmloqba� ql� e^sb� ^k� fk`ob^pba�

molmloqflk�lc�m^ib�do^kribp�tef`e�^mm^obkqiv� obcib`qp� qeb�^`qfsb� mol`bpp�lc�elojlkb�

pvkqebpfp� ^ka� pb`obqflk� %Lo`f)� .6528� Hfbhbkp�@N� <D%#� .66/&+� Qefp� qvmb� lc�?*`biip� e^p�

_bbk� l_pbosba� fk� o^__fqp� qob^qba�tfqe� `loqfplkb� %?bk`lpjb� ^ka� J^oqfkbw*M^ilojl)�

.635&)�c^,c^� o^qp�%Pefkl�@N�<G#� .640&)�mobdk^kq�o^qp�%>boqp�^ka�S^k�>pp`eb)� .642&� ^ka�

fk� fkprifklj^� `biip� %K^h^kd^j^� @N� <D#� .64.&+� ?b`^rpb� dir`lhfk^pb� ^`qfsfqv� fp�

obdri^qba� _v� dir`lpb� fk� ^� pfjfi^o� j^kkbo� ql� fkprifk)� pfjfi^o� ebqboldbkbfqv� ^ka�

obpmlkpfsbkbpp� jfdeq�tbii� ^mmiv� ql� qeb� dir`lhfk^pb� ^`qfsfqv� fk� qeb� c^,c^� o^q� ?*`biip+�

Ebqboldbkbfqv�fk�dir`lhfk^pb�bumobppflk�^jlkd�?*`biip�e^p�_bbk�obmloqba�fk�Pmo^drb*�

A^tibv� o^qp� %Gbqqlk� ^ka� J^dkrplk)� .66/&+� Qefp� ebqboldbkblrp� bumobppflk� lc�

dir`lhfk^pb� ^ka� fqp� abmbkabk`b� lk� `loqf`lpqbolkb� tlria� _b� sbov� fkqbobpqfkd� ql�

fksbpqfd^qb� fk� _lqe� Wr`hbo� ib^k� ^ka� c^,c^� o^qp+

?lqe�molqbfk�_lrka�^ka�qlq^i�`loqf`lpqbolkb� ibsbip� fk� olabkqp� ob^`e� ^� mb^h� ^q�

qeb� bka� lc� qeb� qefoa�th� %Ebkkfkd)� .645&� tef`e� `lfk`fabp� tfqe� qeb� lkpbq� lc� dir`lpb�

fkar`ba� evmbofkprifkbjf^� ^ka� tlopbkfkd� lc� evmbome^df^� fk� i^,c^� o^qp� %?o^v)� .644&+�

Qeb� lkpbq�lc�c^pqfkd� evmbofkprifkbjf^� fk� 2� th� lia� c^,c^� o^qp� %@e^k� @N� < G# � .652&� ^ka�

`e^kdbp�fk�dir`lhfk^pb�crk`qflk�l_pbosba� fk� qefp�pqrav�pbbj� ql�`lfk`fab�tfqe� qeb� ilpp�

lc�kloj^i� afrok^i� oevqej� clo� `loqf`lpqbolkb� pb`obqflk� colj� qeb� ^aobk^i� fk� c^,c^� o^qp

.-0



%Cibq`ebo�@G� <G%#� .653&+� >iqelrde�kbfqebo�_lrka� klo� cobb� `loqf`lpqbolkb� fk�tb^kifkd�

lo� ^ariq� c^,c^� o^qp� fp� afccbobkq� colj� qeb� `lkqoli� %Pe^odfif� @N� <N%#� .6548� I^kdibv� ^ka�

Vloh)� .66/&)� qeb� mobpbk`b�lc�efde�jlokfkd�`loqf`lpqbolfa� ibsbip�jb^kp� qe^q�c^,c^� o^q�

qfpprbp� ^ob� bumlpba� ql� efde� `fo`ri^qfkd� `loqf`lpqbolkb� ilkdbo� qe^k� ib^k� o^qp�

%@rkkfkde^j�@G�<G%#� .6538�Cibq`ebo�@G�<G%#� .653&+� Qefp�j^v�`^rpb� ^iqboba�cbba_^`h�ql�

evmlqe^i^jf`� kr`ibf)� ^ka� klq� prmofpfkdiv)� ibpflkp� fk� qeb� EM>� ^ufp� `lkpfpqbkq�tfqe� ^�

evmbo^`qfsb� ^ufp� e^sb� _bbk� obmloqba� fk� c^,c^� o^qp� %?bpqbqqf� @N� <G%#� .66-8� Drfii^ro^b*�

Dbkqfi�@G�<G%#� .66-&+� Jlob� ob`bkqiv� qeb�mobpbk`b�lc�fk`ob^pba�dir`l`loqf`lfa�_fkafkd�

^`qfsfqv� fk� qeb� evmlqe^i^jf`� kr`ibf� ^ka� efmml`^jmrp� lc� c^,c^� o^qp� t^p� obmloqba�

%I^kdibv�^ka� Vloh)� .66/&)� fkaf`^qfkd�qe^q�dir`l`loqf`lfap�^`q�`bkqo^iiv�fk�jlari^qfkd�

l_bpfqv� fk� c^,c^� o^qp+� Qe^q�>AU� ^ka�`eolkf`� F@S� fkcrpflk� lc�@OC�molar`b� pfjfi^o�

bccb`qp� fk� c^,c^� o^qp� _v� fk`ob^pfkd� pvjm^qebqf`� kboslrp� pvpqbj� ^`qfsfqv� %>o^pb� @N� <G%#�

.656^8� Olekbo*Gb^kobk^ra� @G�<G%#� .656&� fp� bklrde� bsfabk`b� qe^q� dir`l`loqf`lfap� ^`q�

`bkqo^iiv� lk� ^� pfqb� colj� tef`e� @OC� obdri^qbp�>KP� lrqcilt� ql� qeb� mbofmebov+� Qefp�

m^oqf`ri^o� `bkqo^i� pfqb� fp� mol_^_iv� obpmlkpf_ib� clo� bkbodv� _^i^k`b� ^ka� ^`qfsfqv� lc�

s^oflrp� bkal`ofkb� di^kap)� fk`irafkd� qeb� bkal`ofkb� m^k`ob^p+� Fk� crqrob� pqrafbp)� fq�

tlria�_b�lc�fkqbobpq�ql�pqrav�elt�>KP�fkcirbk`b�lk�qeb�?*`biip�obdri^qbp�dir`lhfk^pb�

crk`qflk� fk� kloj^i� ^ka� l_bpb� o^qp+

)(,



.&� FHAA6EK�6B9�8CB8@HF>CBF&

Qefp� pqrav�t^p� `^oofba� lrq� ql� abqbojfkb� qeb� qfjb� lc�lkpbq� lc� m^k`ob^qf`� fpibq�

ibpflkp�qe^q�^``ljm^kv�absbilmjbkq�lc�evmbofkprifkbjf^�^ka�l_bpfqv�fk�c^,c^�o^qp)�^ka�

qeb� ibpflkpï� abmbkabk`b� lk� ^k� fkq^`q� EM>� ^ufp+� Crk`qflk^i� `e^kdbp� fk� qeb� ^+*�

^aobkl`bmqlop�^ka�^_kloj^i� obdri^qflk�lc�div`livpfp� fk� qeb� m^k`ob^qf`� fpibq� ?*`biip�lc�

c^,c^� o^qp� tbob� fksbpqfd^qba+� Fc� `e^kdbp� fk� ^aobkl`bmqlo� ^`qfsfqv� ^ka,lo� div`livpfp�

obdri^qflk� tbob� l_pbosba� fk� fpibq� ?*`biip� lc� c^,c^� o^qp� _bclob� qeb� lkpbq� lc�

evmbofkprifkbjf^�lo�l_bpfqv)� qebk� qeb� m^k`ob^p�`lria�_b�`lkpfaboba�lkb�lc�qeb� j^fk�

pfqbp�clo� c^ �dbkb�^`qflk+� Qefp�jb^kp� qe^q�lqebo�c^`qlop�tlria�qebk�_b�jlafcvfkd�qeb�

^`qfsfqv�lc�^k� ^iob^av� ^_kloj^iiv� obdri^qba� m^k`ob^qf`� ^`qfsfqv+

Dr^k^_bkw)� fa^wlu^k)� mebkvibmeofkb� ^ka� mo^wlpfk� tbob� rpba� ql� qbpq� qeb�

fkef_fqlov�^`qflkp�lc�`^qb`eli^jfkb�lk�dir`lpb*� fkar`ba� fkprifk� obib^pb� colk8� fpli^qba�

m^k`ob^qf`�fpibqp�lc�2�th�lia�^ka�^ariq�c^,c^�^ka� ib^k�o^qp+� J^kklebmqrilpb�t^p�rpba�

ql� fksbpqfd^qb�dir`lhfk^pb�^`qfsfqv�fk� fpli^qba� fpibqp�colj� fkq^`q�0�th�lia)�2�th�lia� ^ka�

fkq^`q�^ka�>AU�^ariq�o^qp�lc�_lqe�mebklqvmbp+� Obpriqp�colj�qeb�absbilmjbkq^i�pqra8�

c^fiba�ql� obsb^i� qeb� mobpbk`b�^� crk`qflk^i� `e^kdb� fk� qeb� ^g*^aobkl`bmqlop� fk� bfqebo�2�

th� lia� lo� ^ariq� o^qp� c^,c^� o^qp+� Croqebo� pqrafbp� rpfkd� ^� o^kdb� lc� dir`lpb�

`lk`bkqo^qflkp�tfqe�afccbobkq�^w*^aobkl`bmqlo�^dlkfpqp�j^v�_b�t^oo^kqba� ql� orib�lrq�

qeb� mlppf_ib� `lkclrkafkd� bccb`qp� lc�dir`lpb� `lk`bkqo^qflk+

Qeb�dir`lhfk^pb�obpmlkpb�ql�JE�t^p�obar`ba�fk�fpibqp�colj�2�th�lia� c^,c^� o^qp�

^ka�`ljmibqbiv�ilpq�fk� fpibqp� colj�^ariq�c^,c^� o^qp+� >aobk^ib`qljv�mboclojba� fk� 2�th�

lia� ib^k� o^qp� e^a� kl� bccb`q�lk� qeb� obdri^qflk� lc� m^k`ob^qf`� fpibq� dir`lhfk^pb)� tbfdeq

)(-



d^fk�lo�m^k`ob^qf`�fpibq�fkprifk�`lkqbkq�/�th�mlpq�prodbov+� Eltbsbo)�>AU�kloj^ifwba�

qeb� m^k`ob^qf`� fpibq� dir`lhfk^pb� pbkpfqfsfqv� ql�JE� fkef_fqflk� ^ka� obar`ba� qeb� o^qb� lc�

_lav� tbfdeq� d^fk� fk� c^,c^� o^qp� tfqelrq� ^ccb`qfkd� m^k`ob^qf`� fpibq� fkprifk� `lkqbkq+�

Dir`l`loqf`lfa� ^`qflkp� lk� qeb� ^`qfsfqv� lc� m^k`ob^qf`� fpibq� dir`lhfk^pb� ^mmb^o� ql� _b�

jbaf^qba�afccbobkqiv�colj�^`qflkp�lk�qeb�m^k`ob^qf`�fpibq�fkprifk�`lkqbkq�fk�o^qp+� Jlob�

pqrafbp� fksbpqfd^qfkd� qeb� afob`q� bccb`qp� lc� dir`l`loqf`lfap� `k� dir`lhfk^pb� bumobppflk�

^ka� ^`qfsfqv� fk� Wr`hbo� ib^k� ^ka� c^,c^� m^k`ob^qf`�?*`biip� ^ob� kbbaba+

Colj� qeb�a^q^�l_q^fkba� fk� qefp� pqrav)� fq� fp�`lk`iraba� qe^q� `e^kdbp� qe^q� l``ro�

fk� m^k`ob^qf`� fpibq�dir`lhfk^pb� ^`qfsfqv� fk� c^,c^�o^qp�^ob�abmbkabkq�lk�qeb�mobpbk`b�lc�

^k� fkq^`q�EM>�^ufp+� Qebpb�`e^kdbp�`lkqof_rqb� ql� qeb�absbilmjbkq�^ka�j^fkqbk^k`b�

lc�evmbofkprifkbjf^� fk� c^,c^� o^qp+

)(.



>MMBKAFU� .

@^i`ri^qflkp�clo�d^jj^�`lrkqbo�

O^aflfjjrkl^pp^vp

Fkprifk� ^ka� `loqf`lpqbolkb�tbob�jb^proba� rpfkd� ^� M^`h^oa� Of^pq^o�d^jj^� `lrkqbo+�

Qeb� `rosb� pbq� rm� clo� fkprifk� `lkpfpqba� lc�armif`^qb� lc� qlq^i� `lrkqp)� ^ka� qofmif`^qbp� lc�

klkpmb`fcf`� _fkafkd)� wbol� `lrkqp� ^ka� qeb� pq^ka^oap� o^kdfkd� colj� 04+2� *� ./--� mJli+�

Clo� `loqf`lpqbolkb)� ^ii� pq^ka^oap�tbob� alkb� fk� armif`^qb�tfqe� qeb� pq^ka^oap� o^kdfkd�

colj� /2� ql� .---�kd,ji+

.+.� Qeb� pmifkb� `rosb�cfq+

Qeb� cliiltfkd� `rosb� cfq� m^o^jbqbop� ^ob� mofkqba� ^cqbo� qeb� cfqqfkd� ^idlofqej� fp�

mboclojba+

Fqbo^qflkp+

Qeb�j^ufjrj� krj_bo�lc� fqbo^qflkp� fp� pfu+� Fc�^� prfq^_ib� `rosb� fp� klq� molar`ba� ^cqbo�

pfu� fqbo^qflkp)� fq� fp� ^pprjba� qe^q� qeb� a^q^� al� klq� abp`of_b� ^� qvmf`^i� OF>� `rosb+�

Pjllqefkd�C^`qlo� %Pjllqeba�pmifkb� ^ka�J>PP&

Qefp� c^`qlo� fp� abcfkba� ^p� )� )

>v[

>� v� :� pq^ka^oa� absf^qflk� %`lrkqfkd� boolo� (� mfmbqqfkd� boolo&� lc� obpmlkpb� s^irb� vf�

%obpmlkpb� lk� v*^ufp&

U8� :� `lk`bkqo^qflk�s^irb� lk�u*^ufp+�

d%Uy&� :� `r_f`� pmifkb� pbdjbkq� crk`qflk+

.-4



E\\a�ARN[� F^bN_R�ER`VQbNY`� !EAF"� !`Z\\aURQ� `]YV[R�N[Q�A6FF"

>sbo^db�absf^qflk�_bqtbbk�qeb�pq^ka^oa�mlfkqp�^ka�`^i`ri^qba�`rosb)�bumobppba�

fk� @MJ+� %Obpfar^i� boolo� cfqqfkd� mol`bpp&+

I

"� . �!
I

)&*&� B\[Pb_cR� `]RPVSVP�`aNaV`aVP`&

 � R__\_�\S�8DA�! � :EE"

Qeb� pq^qfpqf`^i� boolo� lc�b^`e� pq^ka^oa� mlfkq� ^ka� m^qfbkq� p^jmib� fp� obmloqba� fk� qeb�

 � BOO� `lirjk�lc�qeb� mofkq�lrq)� bumobppba�^p�mbo`bkq^db�lc�qeb� ^sbo^db�krj_bo�lc�

`lrkqp+

"� BOO� :� Pfdj^� c@MJi� U� .--�
>sd� %@MJ&

Tebob� pfdj^� %@MJ&� s^irb� rpba� fk� qeb� bnr^qflk� fp� qeb� i^odbo� lc�>&� lo�?&� _bilt+

>&� Pfdj^� %@MJ &*� Obmif`^qbp� pq^ka^oa� absf^qflk� lc�@MJ� :

I
D064;$064"

I

?&� Pfdj^� %@MJ&� :� Pq^qfpqf`^i� Boolo

/PB�S046"�
L� N DH@�SHDGG"

QE5J� J A � L @ K G D > < N @
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)&+&�  BF7'G\aNY

Klkpmb`fcf`� _lrka� `lk`bkqo^qflk� %KP?&� bumobppba� ^p� mbo`bkq^db� lc� qlq^i�

`lk`bkqo^qflk� %Q&+

"�KP?� :� KP?�U� .--� %clo� ^� _lrka� ^pp^v&
Q� Q

* � Q� *�KPC�U� .--� %clo� ^� cobb� ^pp^v&�
Q

Tebob�KPC� :� klkpmb`fcf`� cobb+

)(1



>MMBKAFU�/+

/+.+� J^qbof^ip�^ka� plro`bp

J^qbof^ip Plro`bp

>kfj^ip @e^oibp� Ofsbo� I^_lo^qlofbp)� Pq� @lkpq^kq)�
Nrb_b`

>`bqf`� ^`fa ?^uqbo
>i_rjfk� co^`qflk� 2 ?lbeofkdbo
>kqf_flqf`,^kqfjv`lqf`� plirqflk Pfdj^
?lrfkïp� cirfa ?AE
@^ic�pborj Df_`l
@^o_lk� ab`lilofwfkd� kbrqo^i Cfpebo
@lii^dbk^pb�Qvmb�UF Pfdj^
@loqf`lpqbolkb� ^pp^v� hfq Fjjrklblom
1+-�Abulk @v^k^jfa�@^k^a^� Fk`
1+-� Aboj^ilk @v^k^jfa� @^k^a^� Fk`
Abuqo^k� Fkarpqof^i� do^ab Pfdj^
Abuqo^k� @ifkf`^i� do^ab Pfdj^
Abuqo^k� Q4- Me^oj^`f^
Af^wbm^j P^_bu� Fk`)� Nrb_b`+
Afjbqevi� priclufab Pfdj^
Ari_b``lïp� jlafcfba� B^dibïp� jbafrj Df_`l
Bqe^kli�62" @lkplifa^qba�>i`leli� Iqa
Dbi^qfk Afc`l
Dir`lpb Pfdj^
I*Dirq^jfkb Df_`l
Dr^k^_bkw Pfdj^
E^khïp� ?^i^k`ba� p^iq� plirqflk Df_`l
EBMBP Pfdj^
Fa^wlu^k Pfdj^
Flafkb >jbope^j� %@^k^a^&
Fkprifk� %o^q)� pq^ka^oa& Klsl�?fli^_p
Fkprifk� ^kqf_lav Ao+� O+>�Mbaboplk)� S^k`lrsbo)� @^k^a^
Fkprifk� %mlo`fkb)� qo^`bo& Klsl�?fli^_p
J^kklebmqrilpb Pfdj^
Kvilk� jbpe� p`obbk� kfqbu� %5--� AE#H" ?#PE�Qeljmplk�?olp
Mo^wlpfk Pfdj^
%Pljklqli&� Plafrj� Mbkql_^o_fq^i JQ@�Me^oj^`brqf`^ip
Mbo`eilof`� ^`fa J^iifk`holaq
Mebkvibmeofkb Pfdj^

..-



Mlivbqevibkb� qr_fkd� %2-�^ka� .-&� Cfpebo
Plafrj� `eilofab� Cfpebo
Plafrj�_f`^o_lk^qb� Cfpebo
Plafrj� flafab� Cfpebo
Plafrj� melpme^qb� afme^pf`� Cfpebo

)))



*&*&� 6Q_R``R`�\S�ZNaR_VNY� `\b_PR`&

>jbope^j� @^k^a^� Iqa)� ..33� Plrqe� Pbosf`b� Ol^a� Tbpq)� L^hsfiib)� Lkq)� I3I� 2Q4�
@^k^a^+

?^uqbo� Af^dklpqf`� @lomlo^qflk)� /06-� >odbkqf^� Ol^a)� Jfppfpp^rd^)� Lkq)� I2K� 0M.�
@^k^a^+

?b`hj^k� Fkpqorjbkqp� Fk`)�Af^dklpqf`�Pvpqbj�Dolrm)�/--�Plrqe�Ho^bjbo�?isa)�?ob^)�
@>� 6/3/.� RP>+

?AE)� .-� Jloofp� Aofsb)� Pqb� /-)� A^oqjlrqe�KP�?0?� .H5�@^k^a^+

?lbeofkdbo�J^kkebfj)� ..12-�@lqb�Ab�Ifbppb)� Alos^i)� Nrb_b`)� E6M� .>6�@^k^a^+

?#�PE� Qeljmplk� ?olp)� 5.15�Abslkpefob�Ol^a)�Qltk� lc�Jq�Olv^i� MN)�E6M� i> i�
@^k^a^+

@e^oibp� Ofsbo� I^_lo^qlov)� @^k^a^)� M+L+� ?lu� 0--)� Pq� @lkpq^kq)� Nrb_b`� G2>� /D0�
@^k^a^+

@lkplifa^qba� >i`lelip� Iqa)� M+L+� ?lu� 04/� Pq^qflk� >� Qlolkql)� Lkq)� J2T� .@5�
@^k^a^+

@v^k^jfa�@^k^a^� Fk`)�M+L+� ?lu�1---)� FKA)� MH)�J^ohe^j)�Lkq)� I0O�5D4�@^k^a^+�

Afc`l� I^_lo^qlofbp)� M+L+� ?lu� .-25)�Abqolfq)� JF)� RP>+

Ao+�O+>+� Mbaboplk)�Abmq� lc�Mevpflildv)�Rkfsbopfqv�lc�?ofqfpe�@lilj_f^)�S^k`lrsbo)�
S3Q� .T2� @^k^a^+

Cfpebo�P`fbkqfcf`)� 52-2� Abslkpefob�Oa)� Jlkqob^i)� Nrb_b`)� E1M� /I1�@^k^a^+�

Df_`l,?OI�@^k^a^� Fk`)� //4-�>� Fkarpqof^i� Pq)� ?roifkdqlk�Lkq)� I4M� .�> i� @^k^a^+�

Fjjrklblom� 25--�Olv^ijlrkq�>sb)�Jlkqob^i)� Nrb_b`)�E1M� .H2� @^k^a^+�

J^iifk`holaq� Fk`+)� 3--�Abij^o�>sb)� Mlfkqb�@i^fob)�Nrb_b`)�E6O� 1>5�@^k^a^+�

JQ@)� 2.--�Qfj_boib^� ?isa)� Jfppfpp^rd^)�Lkq)� [1T�/P1�@^k^a^�

Klsl�?fli^_p)� .422� Pqbbibp�>sb�Tbpq)�Tfiilta^ib)� Lkq)�J/O� 0Q1�@^k^a^�

Me^oj^`f^� @^k^a^� Iqa+)� /-11�Pq+� Obdfp�?isa)�Alos^i)�Nrb_b`)� E6M� .E3�@^k^a^+

))*



P^_bu� Fk`)� ?lr`ebosfiib)�Nrb_b`)� G1?)� 4H5�@^k^a^+

Pfdj^�@ebjf`^i�@l)� M+L+� ?lu� .55.4?)�Pq+� Ilrfp)� Jfpplrof� 30.3-� RP>+

))+



>MMBKAFU�0+� PQ>QFPQF@>I�>K>IVPFP+

>kls^)�B@I@L<G� GDI@<L�HJ?@G� clo�rk_^i^k`ba�a^q^�t^p�rpba� ql�^k^ivwb�a^q^� fk�

^ii� dolrmp� qob^qjbkqp+� Qtl� pbqp� lc� bumbofjbkqp� tbob� alkb)� lkb� ql� pqrav� qeb�

absbilmjbkq�lc�abcb`qp� fk� obdri^qflk� lc�fkprifk� pb`obqflk� ^ka� lkb� ql� fksbpqfd^qb� qeb�

bccb`qp� lc� ^aobk^ib`qljv� lk� dir`lpb� fkar`ba� fkprifk� obib^pb� fk� obpmlkpb� ql�

j^kklebmqrilpb+� Bccb`qp� lc� qob^qjbkqp)� ^db)� mebklqvmb� lo� ^aobk^ib`qljv,pe^j*�

lmbo^qflk� tbob� qbpqba� rpfkd� qtl�t^v� ^k^ivpfp� lc�s^of^k`b� %DIJ&+� Lkb� bu^jmib� lc�

qeb� pq^qfpqf`^i� mol`bpp� fp�dfsbk� _bilt7

Ql�qbpq�clo�qeb�bccb`q�lc�^dlkfpqp)�1�alpbp�lc�dr^k^_bkw�tbob�rpba� %.-�[�J)� .-�à�

J)� .-ï�J� ^ka� .-à� J&� fk� qeb� mobpbk`b� lc� .2� jJ� dir`lpb� qerp� dfsfkd� 2� afccbobkq�

qob^qjbkq�dolrmp�^ka�1�afccbobkq�^kfj^i�dolrmp�%^ariq�ib^k)�^ariq�c^,c^�o^qp8�2�th�ib^k�

^ka� 2�th� c^,c^� o^qp&+

Qeb� bnr^qflk� clo� qbpqfkd� clo� fkqbo^`qflk� _bqtbbk� qob^qjbkq)� ^db� ^ka�mebklqvmb� fp�

V� :� >� (� ?� (� @

Tebob� V� :� a^q^)

>� :� qob^qjbkqp

tef`e�tbob� `laba� .*� 2)� .� :� dir`lpb� obpmlkpb�

/� ql�2� :� obpmlkpb� fk� mobpbk`b� lc�dr^k^_bkw�alpbp� %.-�à�

ql� .-à&

?� :� ^db� `laba� ^p� .� :� ^ariqp� ^ka� /� :� 2�th�lia� o^qp+

@� * � mebklqvmb� `laba� ^p� .� :� ib^k� ^ka� /� :� l_bpb+

)),



Qlq^i� a^q^� mlfkqp� fk� ^ii� dolrmp� lc�^kfj^ip� ^ka� qob^qjbkqp� j^hb� rm� qeb� abdobbp� lc�

cobbalj+

Qob^qjbkq� .� %dir`lpb&� e^a� k� :� 057� 5� ib^k�^ariqp)� 6� c^,c^� ^ariq� o^qp)� 6� ib^k� 2�th� ^ka�

./�c^,c^� 2�th� o^qp+

Qob^qjbkq�/� %dr^k^_bkw� .-ï�J&� e^a� k� :� 027� 3� ib^k� ^ariq)� 6� c^,c^� ^ariq� o^qp)� 6� ib^k�

2�th�^ka� ..� c^,c^� 2�th� o^qp+

Qob^qjbkq�0� %dr^k^_bkw�.-à�J&�e^a�k� :� 047� 5�clo�_lqe�ib^k� ^ka�c^,c^�^ariq� o^qp�^ka

6�clo�2�th� ib^k� ^ka� ./�c^,c^� o^qp+

Qob^qjbkq� 1� %dr^k^_bkw� .-ï�J&� e^a� k� :� 027� 4� ib^k)� 6� c^,c^� ^ariq� o^qp)� 6� ib^k� ^ka

.-�c^,c^�2� th� o^qp+

Qob^qjbkq� 2� %dr^k^_bkw� .-'�J&� e^a� k� :� 037� 4� ib^k)� 5� c^,c^� ^ariq� o^qp)� 6� ib^k� ^ka�

./�c^,c^� 2�th� o^qp+

Qlq^i� k� :� 05� (� 02� (� 04� (� 02� (� 01� :� .5-+

Boolo� :� .5-� *� /-� : � .3-� %2� qob^qjbkqp� ^ka� 1�dolrmp�lc�^kfj^ip� 1 u 2 � :� /-&

Clo� qob^qjbkqp)� abdobbp� lc�cobbalj� fp� 2� *� .� :� 1

Qeb� abdobbp� lc�cobbalj� clo� qob^qjbkq� obpmlkpb� :� 1).3-+

Clo� qeb� pb`lka� pqrav� qeb�jlabi� fk`iraba� ^aobk^i^`qljv,pe^j*lmbo^qba� s^of$�efbp+�

Qeb�bnr^qflk�t^p�V� :� > ( � ?� (� @ ( A �%V)�>)�?�^ka�@�^ob� ^p� ^_lsb�tefib�A� fp� ilq�

^aobk^ib`qljfwba� %`laba� .&� lo� pe^j*lmbo^qflk� %`laba� /&

))-



6DD:B9>J�,&� >`YRa�QV`a_VObaV\[�NPP\_QV[T�a\�QVNZRaR_�`Vi �! E DN< " � S\_�V[QVcVQbNY�+�dX�\YQ�_Na`

O^q� FA -� *� 2- 2.� *� .%U& .-.� *� .2- .2.*/-- ;/-. MEBKL

.5,.,60�> 3 6 . * * C>,<

.5,.,60? .- 1 * * * C>,<

.6,.,60�> 3 / / * * C>,<

.6,.,60? 3 / / * * C>,<

-.,/,60�> 3 4 . * C>,<

-.,/,6/? 2 0 . * * C>,<

-.,/,60@ 0 . * * * <

-/,/,60> 5 . 2 * * <

-/,/,60? .. 0 * * * C>,<

-/,/,60@ ./ 6 * * * C>,<

-5,/,60> . 3 * * * <

-5,/,60? . 4 . . * c^,c^

}5,/,60@ .3 1 * * * C>,<

-5,/,60A .- 4 0 * * C>,<

-5,/,60B ./ 1 * * * C>,<

//,0,60> 6 2 * * * C>,<

//,0,60? 3 5 0 * . c^,c^

-2,1,60> .- .- * * * C>,<

-2,1,60? 4 4 * 0 . c^,c^

-2,1,60@ ./ / * * * C>,<

-2,1,60A 1 .. 3 . . c^,i^

}3,1,60> .2 .. * . * c^,c^

-3,1,60? .4 .6 * / * c^,c^

-3,1,60@ 3 ./ / / * c^,c^

-4,1,60> .2 .3 1 / * c^,c^

(/','1+7 .0 ./ 3 / . c^,c^

-4,1,60@ 6 5 . * * C>,<

MEBKL� :� mebklqvmb�

O^q� FA� :� o^q� fabkqfcf`^qflk

)).



4+� OBCBOBK@BP

>BOQP� I)� S>K� >PP@EB� C>+� Riqo^pqor`qro^i� `e^kdbp� fk� qeb� bkal`ofkb�
m^k`ob^p� fk� mobdk^kq� o^q+� Af^_bqlildf^� .6428� ..8� /52*/56+

>O>PB�H)�PE>ODFII�KP)�?O>V�D�>+� Bccb`qp�lc� fkqo^sbkqof`ri^o� fkcrpflk�
lc�`loqf`lqolmfk*obib^pfkd�c^`qlo�lk�SEJ� ibpflkba� l_bpb� o^qp+� >j� G� Mevpfli�
.656_8� /237� O42.*O423+

>O>PB�H)� PE>ODFII�KP)� ?O>V� D�>+� Bccb`qp� lc�`loqf`lqolmfk� obib^pfkd�
c^`qlo�lk�dbkbqf`^iiv�l_bpb� %c^qqv&� o^qp+� Mevpfli�?be^s� .656^8� 12%0&7� 232*24-+

>O>PB�H)�VLOH�A>)�PEFJ>WR�E)�PE>ODFII�KP)�?O>V�D�>+� Bccb`qp�
lc� `loqf`lqolmfk� obib^pfkd� c^`qlo� lk� clla� fkq^hb� ^ka� _oltk� ^afmlpb� qfpprb�
qebojldbkbpfp� fk� o^qp+� >j�G� Mevpfli� .6558� /227� B/22*B/26+

>ODFIBP�JG+� Qeb�l_bpb�Wr`hbo�o^q8�>�`elf`b�clo�c^q�jbq^_lifpj� .635*.655+�
Qtbkqv�vb^op�lc�obpb^o`e�lk� qeb� fkpfdeqp�lc�Wr`hbo�jrq^qflk+� Mold�Ifmfa� Obp�
.6568� /57� 20*33+

>P@OLCQ�PGE)�?>PPBQQ�GJ)�O>KAIB�MG+� Dir`lpb�jbq^_lifpj� fk�jlrpb�
m^k`ob^qf`� fpibqp+� ?fl`ebj� G� .64-8� ..57� .10*.21+

>QBC� K)� ?ORIB� @)� ?FELOB>R� J*Q)� HQLOW>� >)� MF@LK� I)�
M|KF@>RA� I+� Bke^k`ba� fkprifk� pb`obqlov� obpmlkpb� ql� ^`bqvi`elifkb� _v�
mbofcrpba� m^k`ob^p� lc�2*a^v�lia� mobl_bpb� Wr`hbo� o^qp+� Bkal`ofklildv� .66.8�
./67� //.6*///0+

?>?�FKPHF� JG+� Qrjbro� ar� `lomp� mfqrfq^fob� p^kp� ^`oljbd^ifb� bq� ^sb`� ab�
absbilmbjbkq�abp�lod^kbp� dÄkfq^ru+� Obs�Kbroli� .6--8� 57� 20.*200+

?>FIBV� @G)� CI>QQ� MO+� Qeb� bkqbolfkpri^o� ^ufp� fk� ^kfj^ip� tfqe�
evmbofkprifkÄjfb� ^ka� evmlfkprifkbjf`� af^_bqbp+� Fk8� Colkqfbo� fk� af^_bqbp�
Obpb^o`e7� Ibpplkp� colj�>kfj^ip� FF)�Pe^cofo� B)� Obklia� >B)� bap+� Glek� If__v)�
Ilkalk� .6558� m�/.4*//1+

?>O>H>Q� E>)� J`IBKALK� SA)� J>OHP� O)� MLOFBP� T)� EB>QE� G)�
@>OMBKQBO� GT+� Fkcirbk`b� lc�jlo_fa� l_bpfqv� ^ka� klk*fkprifk*abmbkabkq�
af^_bqbp� jbiifqrp� lk� efde*abkpfqv� ifmlmolqbfk� `ljmlpfqflk� ^ka� pr_mlmri^qflk�
afpqof_rqflk+�Jbq^_lifpj� .66/8� 1.8� 04*1.+

?>WFK�O)�BQ|SB�A)�I>S>R�J+� Bsfabk`b�clo�ab`ob^pba�DAM� _fkafkd� ql�
_oltk*^afmlpb*qfpprb�jfql`elkaof^�lc�l_bpb�Wr`hbo�%c^,c^&�o^qp�fk�qeb�sbov�cfopq�
a^vp� lc� ifcb+� ?fl`ebj� G� .6518� //.7� /1.*/12+

))/



?B>OA�@J)�LOBK@F>�>)�HKLQQB�Q)�?>II>OA�AG+� ?lav�j^pp� fkabu�
^ka�fkfqf^i�j^kfcbpq^qflk�lc�̀ lolk^ov�eb^oq�afpb^pb�fk�tljbk�^dba�1-*26�vb^op+�
Fkq� G� Bmfabjfli� .66/8� /.7� 323*331+

?B@H�?)�PQOF@HBO*HOLKDO>A�>)�KF@LI>P�G*M)�?ROIBQ�@+�@eolkf`�
^ka� `lkqfkrlrp� fkqo^`bob_olsbkqof`ri^o� fkcrpflk� lc�kbrolmbmqfab� V� fk� Ilkd*�
Bs^kp� o^qp� jfjf`p� qeb� cbbafkd� _be^sflro� lc�l_bpb� Wr`hbo� o^qp+� Fkq� G� L_bp�
.66/8� .37� /62*0-/+

?BALS>�CG)�J>QP@EFKPHV�CJ)�PEFJFWR�Q)�LïKBFI�GG)�>MMBI�J@+�
Afccbobkqf^i� obdri^qflk� lc�dir`lhfk^pb� ^`qfsfqv� fk� m^k`ob^qf`� fpibqp� ^ka� ifsbo�lc�
qeb� o^q+� G� ?fli�@ebj� .6538� /07� .-43-*.-431+

?BII�D)� PQBOK�GP+� Bs^ir^qflk� lc�_lav�`ljmlpfqflk� lc�vlrkd�l_bpb� ^ka�
ib^k� Wr`hbo� o^qp+� Doltqe� .6448� 1.7� 30*5-+

?BILCC*@E>FK�>+� Evmbofkprifkbjf^� fk� l_bpfqv+� Fk7� Ob`bkq�>as^k`bp� fk�
L_bpfqv�Obpb^o`e�S7�?boov�BJ)� ?ilkaebfj�PE)� Bif^elr�EB)� Pe^cofo�B)� bap8�
Glek� If__bv� Iqa)� Ilkalk)� Bkdi^ka+� .6548� /1-*/12+

?BK@LPJB� P>)� J>OQFKBW*M>ILOJL� >+� Cloj^qflk� lc� pb`obqlov�
do^kribp� fk� m^k`ob^qf`� fpibq� ?� `biip� lc� `loqfplkb*qob^qba� o^__fqp+� I^_� Fksbpq�
.6358� .57� 413*423+

?BK@LPJB� P>)� QPRQPRJF� S)� J>OQFK� GJ)� >HBO?ILJ� EH+�
Riqo^pqor`qro^i� `e^kdbp� fk�?� `biip� lc�m^k`ob^qf`� fpibqp� colj� o^qp�tfqe� bibs^qba�
ibsbip�lc�̀ fo`ri^qfkd�doltqe�elojlkb�pb`obqba�_v�Jq*TF2�qrjlo+� Af^_bqlildf^�
.64.8� /-7� .2*/-+

?BOQELRA� E*O)� GB>KOBK>RA� ?+� >`rqb� evmbofkprifkbjf^� ^ka� fqp�
obsbop^i� _v� s^dlqljv� ^cqbo� ibpflkp� lc� qeb� sbkqoljbaf^i� evmlqe^i^jrp� fk�
^kbpqebqfwba� o^qp+� Bkal`ofklildv� %?^iqfjlob&� .6468� .-27� .13*.2.+

?BPQBQQF� DB)� >?O>JL� C)� DRFII>RJB*DBKQFI� @)� OLEKBO*�
GB>KOBK>RA� C)� GB>KOBK>RA� ?)� OLPPF� DI+� 8UN[TR`� V[� aUR�
Uf]\aUNYNZ\%]VabVaN_f%NQ_R[NY�NeV`�\S�TR[RaVPNYYf�\OR`R�SN'SN�_Na`3�>�`a_bPab_NY$�
VZVGVb[\Pfa\PURZVNY$� N[Q� Z\_]U\ZRa_VPNY� `abQf&� :[Q\P_V[\Y\Tf� )11(3� )*.2�
.55-*.554+

?I>@H�J)�EBF@H�EJ)�?|DFK*EBF@H�K+� >_kloj^i�obdri^qflk�lc�`>JM�
^``rjri^qflk� fk� m^k`ob^qf`� fpibqp� lc�l_bpb� jf`b+� >j� G� Mevpfli� .6558� B500*�
B505+

?I>FO� P@)� @>QBOPLK� FA)� @LLKBV� DG+� Fkprifk� obpmlkpb� ql� ^k

))0



fkqo^sbklrp� dir`lpb� il^a� arofkd�absbilmjbkq� lc�l_bpfqv� fk� dlia� qefldir`lpb*�
fkgb`qba�jf`b+� Af^_bqbp� .6608� 1/7� ..20*..25+

?IRKABII�GB)�?ROIBV�SG+� Bs^ir^qflk�lc�qeb�p^qf^qfkd�mltbo�lc�afbq^ov�
c^q� fk� j^k+� Fk7� Moldobpp� fk� L_bpfqv� Obpb^o`e� Lljro^� V� @N� <G%� bap)� Glek�
If__v� .66-7� m� 120*124+

?LKLO>� B)� ?LK>ALKK>� O@)� MO>QL� PA)� DRIIi� D)� PLIFKF� >)�
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