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lc� B?,� ?k� JB3.� &f,m,'� s^irb� lc� 1,4� jd� B?-­hd�jlrpb� t^p�
`^i`ri^qba,� Rluf`� jrppbip� ebia� fk� q^khp� `lkq^fkfkd�
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`lk`bkqo^qflk�fk�jrppbi�qfpprb�tfqe�qfjb,� Gk�^aafqflk�B?�
`lk`bkqo^qflkp� fk� jrppbip� colj� qtl� ^ccb`qba� ofsbop�
ab`ifkba�tfqe�qfjb�rkabo�kloj^i�bksfolkjbkq^i�`lkafqflkp,�
Reb�_rih�lc� qeb�B?�^ka�qeb�qluf`fqv�t^p� il`^qba� fk�qeb�
afdbpqfsb� di^kap,� Rebpb� obpriqp� prmmloq� qeb� `lk`irpflk�
qe^q�aljlf`�^`fa�t^p�qeb�mofj^ov�`^rp^qfsb�c^`qlo�fk�qeb�
pebiicfpe�mlfplkfkdp� colj�N,C,G,� jrppbip� fk� i^qb� /765,�
?k�buqo^`qflk�jbqela� clo�B?�tef`e�obpriqba� fk�bke^k`ba�
ob`lsbov� lc� B?�t^p� absbilmba� _v� rqfifwfkd� ^� @ifde� ^ka�
Bvbo�ifmfa�buqo^`qflk�mol`barob�^ka�ob`lsbofkd�qeb�B?�fk�
qeb� ^nrblrp� me^pb,� Qfk`b� B?� e^p� ifjfqba� `ljjbo`f^i�
^s^fi^_fifqv*� ^�kbt�jbqela�lc�mrofcf`^qflk�t^p�absbilmba�
tef`e�fkslisba�afppb`qflk�lc�qeb�afdbpqfsb�di^kap*� ifmfa�
buqo^`qflk*� ivlmefifw^qflk*�riqo^cfiqo^qflk*�^ka�obsbopb�
me^pb� FNJA,� Reb� B?� ^mmb^oba� ql� _b� mrob� _^pba� lk�
^k^ivqf`^i� FNJA*� pmb`qolmelqljbqov*� ^ka� ^jfkl� ^`fa�
^k^ivpfp,� Cccb`qp�lc�B?�lk�`^i`frj�rmq^hb�fk�qeb�`bkqo^i�
kboslrp�pvpqbj�lc�drfkb^�mfdp�tbob� fksbpqfd^qba,� Bljlf`�
^`fa�afa�klq�pqfjri^qb�`^i`frj� fmq^hb�fk�pvk^mqlpljbp�lo�
pvk^mqlkbrolpljbp� colj� drfkb^� mfd� _o^fkp,� J+dirq^j^qb�
^ka� abmli^ofwfkd� ibsbip� lc� mlq^ppfrj� afa� `^rpb� �̂
pqfjri^qflk� lc� `^i`frj� rmq^hb� fk� qebpb� mobm^o^qflkp,�
Rebpb� obpriqp� prddbpq� qe^q� B?� albp� klq� afob`qiv� lmbk�
`^i`frj�`e^kkbip�   fk�sfqol  ,
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/,/� CKCPECLAC�MD�NPM@JCK

Gk� i^qb� /765� ^� jvpqboflrp� qlufk� t^p� qo^`ba� ql�

`riqroba� jrppbip� e^osbpqba� colj� bpqr^ofbp� fk� b^pqbok�

Nofk`b� Cat^oa� Gpi^ka� &N,C,G,',� Reb�pvjmqljp� fk�erj^kp�

tel� `lkprjba� `lkq^jfk^qba� jrppbip� fkslisba� sljfqfkd*�

af^ooeb^*� `o^jmp*� afplofbkq^qflk� ^ka� jbjlov� ilpp*� ^ka�

obpriqba�fk�qeb�ab^qe�lc�^q�ib^pq�qeobb�^ka�mlppf_iv�clro�

fkafsfar^ip,� ?k�fkqbkpb�bccloq�ql�fabkqfcv�qeb�qlufk�t^p�

`^oofba�lrq�_v�^�q^ph�clo`b�`ljmofpba�lc�qeb�Bbm^oqjbkq�

lc�Dfpebofbp�^ka�M`b^kp*� Fb^iqe�^ka�Ubic^ob�A^k^a^*� qeb�

Bbm^oqjbkq�lc�Cksfolkjbkq*�qeb�L^qflk^i�Pbpb^o`e�Alrk`fi�

&LPA'*� qeb� N,C,G,� Bbm^oqjbkq� lc� Dfpebofbp*� ^ka� qeb�

?qi^kqf`�Tbqbofk^ov�Aliibdb� &?TA'*� &/',� Reb�qlufk�t^p�

fabkqfcfba�^p�aljlf`�^`fa*� &B?*�Dfdrob�/'�*� �̂ifqqib�hkltk�

kbrolqlufk�tfqe�^� pqor`qro^i� pfjfi^ofqv�ql�h^fkf`� ^`fa�

&I?'�,� Bljlf`� ^`fa� e^a� mobsflrpiv� _bbk� clrka� fk� qtl�

pmb`fbp� lc� oba� ^id^b8� -­DIH@LE=� =LG=N=� colj� H^m^k*� ^ka�

,FME@EOG�?IL=FFEHOG�fk�qeb�Kbafqboo^kb^k� &0*1',

/,0� BCQAPGNRGML�MD�BMKMGA�?AGB8

Bljlf`�^`fa�mlppbppbp�^k�fjfkl�ofkd�pqor`qrob



;;@1

;;GG@

;;GG@

;;GG@
@

Dfdrob�/,� Qqor`qrob�lc�Bljlf`�^`fa,



pfjfi^o� ql� mvoldirq^jf`� ^`fa� ^ka� molifkb*� ^ka� fp�

`lkpfaboba� ^� `lkcloj^qflk^iiv� obpqof`qba� ^k^ildrb� lc�

dirq^jf`� ^`fa,� Gq� `lkq^fkp� ^� qlq^i� lc� qeobb� `^o_luvi�

dolrmp�^ilkd�tfqe�fqp�fjfkl�dolrm*� tef`e�`^rpb�fq�ql�_b�

^�wtfqqboflk�tef`e� fp�tb^hiv� ^`faf`� fk�t^qbo,� Gqp�mI^�

s^irbp�^ob�0,/.*� 1,50*� 2,71*� ^ka�7,60� &1',� Bljlf`�^`fa�

mlp^ppbp� ^k� bi^_lo^qb� pfab� `e^fk� `lkpfpqfkd� lc� qtl�

fplmobkb� rkfqp� tfqe� `lkgrd^qba� alr_ib� _lkap� tef`e� ^ob�

obpmlkpf_ib�clo�^k�^_plomqflk�j^ufjrj�lc�022�k^kljbqbop,�

Gqp� `ebjf`^i� k^jb� fp� &0Q*1Q*2Q'+0+`^o_luv+2+�

fplmolmbkvimvoolifafkb+1+^`bqf`� ^`fa,� Refp� fkaf`^qbp�

qe^q� ^� i^odb� krj_bo� lc� pqboblfpljbop� lc� B?� `^k�

mlqbkqf^iiv�bufpq�^ka�fkabba�^�krj_bo�lc�qebj�e^sb�_bbk�

fpli^qba� &2',� Brb�ql�qeb�`ljmibu�pqor`qrob� ^ka�o^ofqv�

lc�B?�fq�fp�rkifhbiv�ql�_b�pvkqebpfwba�_v�^kfj^ip*� tef`e�

^ob�jr`e�jlob�ifjfqba�qe^k�mi^kqp� fk�qebfo�_flpvkqebqf`�

`^m^_fifqfbp� &3'�,

/,1� ?L?JWQGQ�?LB�NSPGDGA?RGML�MD�BMKMGA�?AGB8

Qeloqiv� ^cqbo� B?�t^p� abqbojfkba� ql� _b� qeb� jrppbi�

qlufk*� ^�jbqela� clo�B?�^k^ivpfp�_^pba� lk�obsbopb�me^pb�

efde�mobpprob�ifnrfa�`eolj^qldo^mev� &FNJA'� t^p�obib^pba�

&4'�,� ?�pfjfi^o�jbqela*�lrqifkba�_v�qeb�?qi^kqf`�Pbpb^o`e�

J^_lo^qlov�lc�qeb�LPA*� rpba�.,/#�qofcirlol^`bqf`�^`fa�ql



peloqbk� qeb� ^k^ivpfp� qfjb� &/',� Qfk`b� B?� fp� ^k� fjfkl�

^`fa*�^�krj_bo�lc�jbqelalildfbp�clo�qeb�^k^ivpfp�lc�fjfkl�

^`fap�`^k�_b�^a^mqba� clo�qeb�nr^kqfcf`^qflk�lc� B?� &5',

Brb�ql�qeb�m^r`fqv�lc�`ljjbo`f^i�B?*� ^k�b`lkljf`^i�

mrofcf`^qflk�jbqela�clo�B?�̀ lria�ebim�ql�croqebo�obpb^o`e�

fkql�qeb�mevpflildf`^i�bccb`qp�lc�qefp�jlib`rib,

/,2� RMVGAGRW�MD�BMKMGA�?AGB8

Bljlf`�^`fa� fp�^�mlqbkq�kbrolqlufk�tef`e�fkar`bp� �̂

molclrka�̂ ka�`e^o^`qbofpqf`�pbfwrob�afploabo�fk�jf`b�&6'�,�

Qvjmqljp� l_pbosba� fk� erj^kp� ^cqbo� `lkprjfkd� B?�

`lkq^jfk^qba� jrppbip� s^ofba� colj� pifdeq� k^rpb^� ^ka�

sljfqfkd�ql�jrp`ib�tb^hkbpp*� afplofbkq^qflk*� ^ka�jbjlov�

ilpp,� Gk� qeb� 0.5� obmloqba� `^pbp*� 6/#� e^a� k^rpb^� 32#�

sljfqfkd*� 20#� af^ooeb^*� 14#� `o^jmp*� 13#� eb^a^`eb*� 10#�

ilpp�lc�bnrfif_ofrj*� ^ka�/5#�e^a�ilpp�lc�jbjlov� &7',

Bljlf`�^`fa�^mmb^op�ql�mlppbp=�qeb�dob^qbpq�qluf`fqv�

obi^qfsb�ql�fqp�fpljbop� &/.'�,� Refp�j^v�_b�arb�ql�qeb�`fp�

obi^qflkpefm�lc�qeb�pfab�`e^fkp�^ka�qeb�mf�bib`qolkp�fk�

qeb� cfopq� alr_ib� _lka*� pfk`b� ^ime^+^iilh^fk^qb� ^ka�

afevaolh^fk^qb�e^sb�obi^qfsbiv�ilt�mlqbk`v� &//',



/,3� LCSPMAFCKGQRPW8

/,3,/� Lbrolqluf`fqv8

Bljlf`�^`fa*� ^k�^kqebijfkqf`�rpba�ql�bumbi�mfktlojp�

!/HNALI>EOG� PALGE?OF=LEM� J,'*� t^p� pqrafba� clo� fqp�

fkpb`qf`fa^i�molmboqfbp� &1*/.',� Qfk`b�qeb�fksboqb_o^qb�

^ka� sboqb_o^qb� kboslrp� pvpqbjp� pe^ob� j^kv� molmboqfbp*�

fk`irafkd�J+dirq^j^qb�^p�^k�bu`fq^qlov�kbrolqo^kpjfqqbo*�

fq� fp�klq� promofpfkd�qe^q�B?� fp�^ipl�qluf`�ql�j^jj^ip*�

fk`irafkd�erj^kp,� Reb�jb`e^kfpj�lc�fqp�kbrolqluf`fqv�fp�

dbkbo^iiv�`lkpfaboba�ql�_b�qeb�p^jb�^p�I?�kbrolqluf`fqv�

$,,%�)

?pm^oqf`�^`fa�^ka�dirq^jf`�^`fa�^ob�_bifbsba�ql�_b�

qeb�mofj^ov�bu`fq^qlov�kbrolqo^kpjfqqbop�lc�qeb�j^jj^if^k�

`bkqo^i� kboslrp� pvpqbj� &ALQ'*� &//',� Pb`bmqlop� clo�

dirq^jf`� ^`fa� ^ka� ^pm^oqf`� ^`fa� e^sb� _bbk� `i^ppfcfba�

^``loafkd� ql� qebfo� obpmlkpfsbkbpp� ql� qeobb� afccbobkq�

^dlkfpqp8�nrfpnr^i^qb�&OO'*�L+jbqevi+B+^pm^oq^qb�&LKB?'*�

^ka� I?� &/1',� Uefib� J+^pm^oq^qb� fp� qeb� jlpq� ifhbiv�

`^kafa^qb�clo�qeb�bkaldbklrp�kbrolqo^kpjfqqbo�^q�qeb�LKB?�

ob`bmqlo*� J+dirq^j^qb� e^p� ^ccfkfqv� clo� ^ii� qeobb�

ob`bmqlop� &/1',

I^fkf`�^`fa�ob`bmqlop�l``ro�fk�qeb�`bob_o^i�`loqbu*�

efmml`^jmrp*� `bob_biirj*� obqfk^*� ^ka� qeb� pmfk^i� `loa�

&/2',� Rebpb�ob`bmqlop�`ljmofpb�^_lrq�/.#�lc�bu`fq^qlov�

^jfkl�^`fa�ob`bmqlop�^ka�^mmb^o�ql�_b�il`^ifwba�_lqe�mob+



^ka�mlpq+pvk^mqf`^iiv� &/3',

I^fkf`� ^`fa� abpqolvp� mlpq+pvk^mqf`� `biip� tefib�

pm^ofkd�^ccbobkq�qbojfk^ip�lk�qebpb�`biip�&//*/4',� Rebob�

fp� ^� efde� `loobi^qflk� _bqtbbk� I?� _fkafkd� pfqbp� ^ka�

srikbo^_fifqv�lc�kbrolkp�ql�I?�&/5*� /6',� Bljlf`�^`fa�e^p�

�̂ dob^qbo� ^ccfkfqv� clo� qeb� I?� ob`bmqlo� qe^k� I?� ^ka�

fk`ob^pba�kbrolqluf`�mlqbk`v�&/7',� Uefib�B?�_fkap�^q�qeb�

I?�ob`bmqlo*� fq�albp�klq�fkqbo^`q�^mmob`f^_iv�tfqe�lqebo�

dirq^j^qb� ob`bmqlop� &0.*� 0/'�Ä� Rebobclob*� qeb� `roobkq

qeblobqf`^i�co^jbtloh�prmmloqp�qeb�fab^�qe^q�B?�qluf`fqv�

fp�jlpq�ifhbiv�jbaf^qba�qeolrde�bccb`qp�^q�I?�ob`bmqlop,

/,3,0� Cu`fqlqluf`fqv8

Bljlf`�^`fa�p^qfpcfbp�qeb�`ofqbof^�lc�^k�bu`fq^qlov�

^jfkl�^`fa� &C??'*� &/7*� 0.',� ?�krj_bo�lc�evmlqebpfp�e^sb�

_bbk� molmlpba� ql� bumi^fk� qeb� kbrolqluf`� molmboqfbp� lc�

C??p,� Reb� bu`fql+qluf`� evmlqebpfp� molmlpba� _v� Mikbv�

prddbpqba� qe^q� qeb� qluf`fqv� fp� ^� obpriq� lc�

lsbopqfjri^qflk�lc� dirq^jf`� ^`fa�ob`bmqlop� &/6',� Refp�

t^p� _^pba�lk� pqrafbp�tef`e� peltba� `loobi^qflkp�_bqtbbk�

qluf`fqv� ^ka� bu`fq^qflk� tfqe� pljb� bu`fqlqlufkp� &/6',�

Fltbsbo*� lqebo� p`fbkqfpqp� clrka� ^� mllo� `loobi^qflk�

_bqtbbk� kbrolqluf`� ^ka� bu`fq^qlov� bccb`qp� lc� pljb�

^dlkfpqp� &00',� Uebob^p� LKB?� ^ka� OO� `^rpba� mltbocri�

`lksripflkp*� qebv� tbob� obi^qfsbiv� tb^h� qlufkp� &00',



Bljlf`�^`fa�^ka�I?*� tef`e�tbob�jr`e�ibpp�bccf`^`flrp�fk�

qebfo� qobjloldbkf`� molmboqfbp*� tbob� jlob� mlqbkq� ^q�

`^rpfkd�kbrolk^i�abdbkbo^qflk�&00',� ?``loafkdiv�kbrolk^i�

bu`fq^qflk�^mmb^op� ql�_b�^k� fk`ljmibqb� bumi^k^qflk� clo�

B?�qluf`fqv,� Mkb�pmb`ri^qflk�fp�qe^q�I?�fp�q^hbk�rm�mob+�

pvk^mqf`^iiv�^ka�_flqo^kpclojba�fkql�^�qluf`�jbq^_lifqb�

&/6',� Mqebo�mlppf_ib�jb`e^kfpjp�lc�I?�^ka�B?�qluf`fqv�

^ob� qeolrde� pqfjri^qflk� lc� dirq^j^qb� obib^pb� ^ka-­lo�

fkef_fqflk�lc�rmq^hb�jb`e^kfpjp� &/6',� Refp�`lria�obpriq�

fk� fk`ob^pba� ibsbip� lc� fkqbo+pvk^mqf`� dirq^j^qb� tef`e�

`lria� `^rpb� qeb� qluf`fqv� &/6',� Bfob`q� pqfjri^qflk� lc�

mlpq+pvk^mqf`�I?�ob`bmqlop�`lria�^ipl�_b� �̂ c^`qlo�fk�Bc�

qluf`fqv� &/6',

Reb� pqfjri^qflk� lc� mlpq+pvk^mqf`� I?� ob`bmqlop� fp�

fkprccf`fbkq�clo�kbrolqluf`fqv*� vbq�qebpb�ob`bmqlop�j^v�

_b�obnrfoba�clo�kbrolqluf`�bccb`qp�&/6',� Rerp*�^�qtlclia�

jb`e^kfpj�t^p�molmlpba�ql�bumi^fk�I?�fkar`ba�`bii�ab^qe�

&01'�,� Dfopq*�^k�fkqbo^`qflk�tfqe�mob+pvk^mqf`�ob`bmqlop�

`lria� fk`ob^pb� qeb� buqo^`biiri^o� `lk`bkqo^qflk� lc�

bkaldbklrp� bu`fq^qlov� ^jfkl� ^`fa� kbrolqo^kpjfqqbop,�

Qb`lka*� ^`qfsfqv� ^q� mlpq+pvk^mqf`� ob`bmqlop� `lria�

mlqbkqf^qb� qeb� kbrolqluf`fqv� lc� J+dirq^j^qb� ^ka-­lo� J+�

^pm^oq^qb� &01',



/,3,1� CDDCARQ�MD�BMKMGA�?AGB�ML�A?JAGSK�GL�RFC�ALQ8

/,3,1,/� A^i`frj�rmq^hb8

A^i`frj� fp� fkqof`^qbiv� fkslisba� fk� qeb� kloj^i�

crk`qflkfkd�lc�qeb�kboslrp�pvpqbj� &02',� Uebk�^k�^`qflk�

mlqbkqf^i� ob^`ebp� ^� kbosb� bkafkd*� lkb� lc� fqp� j^glo�

bccb`qp�fp�ql�fk`ob^pb�qeb�fkqo^`biiri^o�ibsbi�lc�`^i`frj�

qeolrde�sliq^db+abmbkabkq�̀ ^i`frj�̀ e^kkbip,� Refp�obpriqp�

fk� fk`ob^pba� obib^pb� lc� kbrolqo^kpjfqqbop� &03',� Gk� �̂

mevpflildf`^i� pfqr^qflk*� qeb� buqo^`biiri^o� `^i`frj� fk�

_o^fk� fp�^_lrq� /.\�K*� tefib�qeb� fkqo^`biiri^o� ibsbi� fp�

j^fkq^fkba� ^q� ^_lrq� /.%\� K,� Gkq^`q� `vqlpqor`qrob� ^ka�

jbq^_lif`�bkbodv�^ob�obnrfoba�ql�j^fkq^fk�qefp�do^afbkq,�

Gk`ob^pba� fkqo^`biiri^o� ibsbip� lc�`^i`frj�`^k� l``ro�^p�

�̂obpriq�lc�qeb�lmbkfkd�lc�`^i`frj�`e^kkbip�fk�qeb�`bii�

jbj_o^kb� &04',

Gq�fp�mlppf_ib�qe^q�B?�lmbkp�mobpvk^mqf`�ob`bmqlo+�

lmbo^qba�`^i`frj�`e^kkbip,� ?k� fkciru�lc� `^i`frj�tlria�

`^rpb�fk`ob^pba�obib^pb�lc�J+dirq^j^qb�fkql�qeb�pvk^mqf`�

`ibcq� obpriqfkd� fk� bke^k`ba� qluf`fqv� lc� mlpqpvk^mqf`�

kbrolkp,� ?k� buqbkpflk� lc� qefp� evmlqebpfp� fp� qe^q� B?�

`lria� ^ipl�mlqbkqf^qb� qeb� lmbkfkd�lc�LKB?�mlpqpvk^mqf`�

`^i`frj�̀ e^kkbip�tef`e�̂ ob�obpmlkpfsb�ql�dirq^j^qb�^ka-­lo�

^pm^oq^qb� &05'�,



/,3,1,0� A^i`frj+fkar`ba�qluf`fqv8

Reb�qluf`�bccb`qp�lc�bu`fq^qlov�^jfkl�^`fap�j^v�_b�

^� obpriq� lc� `^i`frj� lsboil^a,� Rebob� fp� ^� `ilpb�

`lkkb`qflk� _bqtbbk� fk`ob^pba� `^i`frj� fkciru� ^ka� `bii�

ab^qe� &02',� Uefib�I?�^ka�lqebo�kbrolqluf`� ^jfkl�^`fap�

`^rpba�fk`ob^pba�`^i`frj�fkciru�fkql�o^q�_o^fk�`loqf`^i�

`biip*� klk+kbrolqluf`�^`faf`�^jfkl�^`fap�afa�klq�^ccb`q�

`^i`frj�rmq^hb� &06'�,� ?ipl*� I?+fkar`ba�kbrolqluf`fqv�fk�

`bob_bii^o�pif`bp�`^k�_b�mobsbkqba�_v�bifjfk^qfkd�̀ ^i`frj�

colj�buqo^`biiri^o� cirfa� fk�^�qfpprb�_^qe� &05',� Rebpb�

cfkafkdp�prmmloq�qeb�qeblov�qe^q�I?�obpriqp�fk�fk`ob^pba�

`^i`frj�fkciru�EH� PEPI�^ka�qe^q�bibs^qba�`^i`frj�mi^vp�

^�olib� fk�I?�qluf`lpfp,� ?�obi^qba�mebkljbklk�tef`e� fp�

ifhbiv� fkslisba� fp�qeb�abmibqflk�lc� bkbodv�obpbosbp� fk�

qeb� mlpq+pvk^mqf`� kbrolkp,� Reb� j^fkqbk^k`b� lc� ^� efde�

`^i`frj�do^afbkq�lrqpfab�kbrolkp�`lpqp�qeb�`biip� �̂i^odb�

^jlrkq�lc�bkbodv�clo�`^i`frj�qo^kpmloq,� Rerp*� molilkdba�

abmli^ofw^qflk�`lria� _b�lkb�lc� qeb�riqfj^qb� `^rpbp� clo�

`eolkf`^iiv� fk`ob^pba� fkqo^`biiri^o� `^i`frj*� tef`e� j^v�

fk�qrok�^rdjbkq�qeb�ab^qe�o^qb�lc�qeb�kbrolkp,� A^i`frj�

j^v�`^rpb�qeb�abdbkbo^qflk�lc�kbosbp�qeolrde�pqfjri^qflk�

lc�`^i`frj�abmbkabkq�molqb^pbp�^ka�ifm^pbp� &06',



/,4� M@HCARGTCQ�MD�RFC�NPCQCLR�QRSBW8

Reb� tloh� mobpbkqba� fk� qefp� qebpfp� t^p� cl`rpba� lk�

bumilofkd� qeb� ifkh� _bqtbbk� aljlf`� ^`fa� `lkq^jfk^qba�

jrppbi� buqo^`qp� ^ka� qluf`fqv9� bpq^_ifpefkd� obif^_ib�

jbqelap� lc� ^k^ivpfp� ^ka� mrofcf`^qflk� clo� qefp� qlufk9�

^ka� fksbpqfd^qfkd� qeb� nrbpqflk� lc� tebqebo� aljlf`� ^`fa�

`^rpbp� fk`ob^pba� ibsbip� lc� mobpvk^mqf`� `^i`frj� fk�

pbib`qba�^ob^p�lc�qeb�ALQ�lc�drfkb^�mfdp,
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KSQQCJ� S3QNEFOM�A@OFEM"� ?LB�RMVGAGRW�GL�KGAC

0,/� GLRPMBSARGML8

Reb�bjbodbk`b�lc�aljlf`�^`fa�^p�^k�b`lildf`^iiv�^ka�

b`lkljf`^iiv�fjmloq^kq�kbrolqlufk�_bd^k�fk�Llsbj_bo�/765*�

tebk�qtl�`^pbp�lc�clla�mlfplkfkd�fk�Klkqob^i�tbob�ifkhba�

ql� `lkq^jfk^qba� jrppbip� e^osbpqba� colj� Nofk`b� Cat^oa�

Gpi^ka� &N,C,G,'*� &07',� Reb� pvjmqljp� fk� ^ccb`qba

fkafsfar^ip� fk`iraba�k^rpb^*� ^_aljfk^i�`o^jmp*� cliiltba�

_v� kbrolildf`^i� afploabop� pr`e� ^p� `lkcrpflk*� ilpp� lc�

jbjlov*� ^q^uf^� ^ka� `lj^,� ?cqbo� ^� `lk`boqba� bccloq� _v�

j^kv� dolrmp*� qeb� `^rp^qfsb� ^dbkq� t^p� abqbojfkba� ql� _b�

aljlf`�^`fa� &B?'*� &/',

Bljlf`� ^`fa� fp� `lkpfaboba� ql� lmbo^qb� ifhb� fqp�

pqor`qro^i�^k^ildrb*� h^fkf`�^`fa� &I?',� I^fkf`�^`fa�fp� �̂

mlqbkq� lu`fqlqlufk�tef`e�j^v� bif`fq� kbrolqluf`� bccb`qp�

sf^� ^k� fkqbo^`qflk� ^q� pmb`fcf`�dirq^jf`�^`fa�ob`bmqlop�

$-­-­%�)

Brofkd�qeb� b^oiv�jlkfqlofkd�lc�jrppbi� p^jmibp� clo�

qluf`fqv*� qeb�rpb� lc�jlrpb�qbpqp�t^p�qeb�lkiv�jb^kp� lc�

p`obbkfkd� p^jmibp� clo� B?�mlfplkfkd,� Reb�jf`b� fkgb`qba�

tfqe� `lkq^jfk^qba� jrppbi� buqo^`qp� rkabotbkq� qvmf`^i�

_be^sflro^i� pvjmqljp� tef`e� fk`iraba� p`o^q`efkd� ^ka�

`lksripflkp�moflo�ql�ab^qe�&6 ',� Reb�p^jmibp�tef`e�peltba

,,



mlpfqfsb�qluf`fqv�lk�jf`b�tbob�^k^ivwba�_v�efde�mobpprob�

ifnrfa�`eolj^qldo^mev�&FNJA'�ql�jb^prob�qeb�ibsbip�lc�B?,�

Rebpb� a^q^� tbob� rpba� ql� fksbpqfd^qb� qeb� obi^qflkpefm�

_bqtbbk� qluf`fqv� fk� jf`b� ^ka� `lk`bkqo^qflk� lc� B?� fk�

jrppbi� buqo^`qp9� bu^jfkb� qeb� afpqof_rqflk� lc� B?� fk�

jrppbi�qfpprb9� ^ka�ql�abqbojfkb�qeb�`e^kdbp�fk�qeb�ibsbi�

lc�B?�fk�jrppbip�colj�A^oafd^k�ofsbo�^ka�Qq,� K^ov%p�_^v�

lsbo� qfjb,� Gk� ^aafqflk� ^k� JBgd� &f,m,'� clo� B?� fk�

`lkq^jfk^qba�jrppbi�buqo^`qp�t^p�`^i`ri^qba,

0,0�K?RCPG?JQ�?LB�KCRFMBQ8

0,0,/� K^qbof^ip8

K^qbof^ip�tbob�mro`e^pba�^p�fkaf`^qba8�^`bqlkfqofib�

FNJA�do^ab� &@BF�Gk`,*� B^oqjlrqe�LQ'9� j^ibf`�^`fa� &Qfdj^�

Aebjf`^i�Aljm^kv*�Qq,�Jlrfp�Kl,'9�^`bqf`�^`fa*�melpmelof`�

^`fa� &Dfpebo�Q`fbkqfcf`�Jfjfqba*� B^oqjlrqe�LQ''9�.,00�\qj�

lod^kf`�cfiqbop*� .,6�-­uj�Kfiibu�cfiqbop,� Bbflkfwba�t^qbo�

t^p� l_q^fkba� _v� cfiqbofkd� afpqfiiba� t^qbo� qeolrde� �̂

Kfiif+Oâ� pvpqbj*� &Kfiifmlob� Alomlo^qflk*� @bacloa� K?'�,�

?�pq^ka^oa�plirqflk�lc�B?�&//5-­gd-­ji'� t^p�molsfaba�_v�qeb�

?qi^kqf`�Pbdflk^i�J^_lo^qlov�lc�LPA�fk�F^ifc^u,

0,0,0� Krppbi�buqo^`qp8

Krppbi�p^jmibp�tbob�`liib`qba�colj�ofsbop�fk�b^pqbok

,-­



N,C,G,� _v�qeb�Bbm^oqjbkq�lc� Dfpebofbp� ^ka�M`b^kp� &BDM*�

Ae^oilqqbqltk�@o^k`e',� Reb�il`^qflkp�lc�^ii�qeb�jrppbi�

p^jmibp� tbob� ob`loaba,� ?� p^jmib� lc� jrppbip� `liib`qba�

colj�qeb�A^oafd^k�ofsbo�^ka�ebia� fk�q^khp� cirpeba�tfqe�

Kroo^v� ofsbo� t^qbo� clo� /6� a^vp� t^p� ^ipl� `liib`qba,�

Cuqo^`qp�tbob�mobm^oba�bfqebo�_v�BDM�lo�^q�?TA�rpfkd�^�

pq^ka^oa� jbqela� clo� buqo^`qflk� lc� m^o^ivqf`� pebiicfpe�

mlfplk�&1.'�,� Krppbi�jb^q�t^p�objlsba�colj�qeb�pebiip�^ka�

qeb� qfpprb�t^p� eljldbkfwba� fk� ^� _ibkabo� tfqe� ^k� bnr^i�

slirjb� lc� .,/6L� FAi,� Reb� mF� lc� qeb� eljldbk^qb� t^p�

^agrpqba�ql�1,3�)�.,3�tfqe�L^MF�lo�FAi,� Reb�eljldbk^qb�

t^p�_lfiba�tfqe�`lkpq^kq�pqfoofkd�clo�3+5�jfk�^ka�^iiltba�

ql�`lli�ql�ollj�qbjmbo^qrob,� Bfpqfiiba�t^qbo�t^p�^aaba�

ql�obpqlob�qeb�lofdfk^i�slirjb�^ka�qeb�mF�^agrpqba�ql�1,1�

+1,6� rpfkd� L^MF� lo� FAJ,� Reb� obpriqfkd� jfuqrob� t^p�

`bkqofcrdba�^q�/3..�V�d�clo�3�jfk,� Reb�prmbok^q^kq�t^p�

objlsba�^ka�colwbk�rkqfi�rpba�fk�jlrpb�_fl^pp^vp�^ka�FNJA�

^k^ivpfp,

0,0,1� Klrpb�_fl^pp^vpã�8

ABi� cbj^ib� jf`b� tbfdefkd� /5+07� d� tbob� rpba� fk�

abqbojfkfkd�qeb�qluf`fqv�lc�qeb�pebiicfpe�buqo^`qp,� Kf`b

Reb�a^q^�colj�jlrpb�_fl^pp^vp�t^p�l_q^fkba�fk�
`llmbo^qflk� tfqe� Lbfi� K^`L^fo*� Q^kav� U^dkbo�
^ka�Eboov�Hlekplk�lc�qeb� Dfpe�Fb^iqe�Skfq�^q�
?TA,� Rebfo�ebim�^ka�`^j^o^abofb�t^p�sbov�jr`e�
^mmob`f^qba,

/1



tbob� bfqebo� mro`e^pba� colj� Ae^oibp� Pfsbo� J^_lo^qlofbp�

&Klkqob^i*�O@'� lo�_oba�^q�?TA,� Reobb�jf`b�tbob�fkgb`qba�

fkqo^mbofqlkb^iiv� tfqe� / ji� lc� b^`e� qbpq� p^jmib� ^ka�

l_pbosba� rkqfi� ab^qe� lo� clo� clro� elrop,� Reb�tbfdeqp*�

qfjb�lc�qeb�cfopq�p`o^q`efkd�_be^sflro*�^ka�qfjb�lc�ab^qe�

tbob�ob`loaba,� Qljb�buqo^`qp� lc� fkqbojbaf^qb�qluf`fqv�

tbob� qbpqba� lk�dolrmp� lc� 4 + / 0 � jf`b*� tef`e� ^iiltba� ^k�

JB3 O� &f,m,<� ql�_b�`^i`ri^qba,

0,0,2� FNJA�p^jmib�mobm^o^qflk8

Reb�buqo^`q�t^p�mobm^oba�^p�abp`of_ba�^_lsb�^ka�3ji�

t^p�`bkqofcrdba�^q�44*...�V�d�clo�1.�jfk,� Reb�obpriqfkd�

prmbok^q^kq�t^p�abmolqbfkfwba�_v�lkb�lc�qeb�cliiltfkd�qtl�

jbqelap�8

/'� Qriclp^if`vif`�^`fa� &QQ?'� +3.#�t-­s+�t^p�^aaba�ql�qeb�

prmbok^q^kq�fk�qeb�o^qfl�/ 8 / . �^ka�qeb�abk^qroba�molqbfkp�

tbob�pbafjbkqba�_v�`bkqofcrd^qflk�^q�/3..�V�d�clo�/.�jfk�

fk�^�q^_ib�qlm�`bkqofcrdb� &@b`hj^k*�Klabi�RH+4 ''� ^q�ollj�

qbjmbo^qrob,� Reb� obpriqfkd� prmbok^q^kqp� tbob� afirqba�

tfqe�melpmelof`�^`fa�&N?'�^agrpqba�jl_fib�me^pb*�cfiqboba�

qeolrde� .,6-­uj� Kfiibu+ND� cfiqbop*� ^ka� qeb� mF� lc� qeb�

cfiqo^qb�t^p�^agrpqba�ql�1,.,

0'� Reb�prmbok^q^kq�t^p*� ^iqbok^qfsbiv*�abmolqbfkfwba�_v

/2



_lfifkd� clo� /.� jfk� ^ka� `bkqofcrd^qflk� clo� 1.� jfk� ^q�

44*...� V�d� fk�^�obcofdbo^qba�riqo^`bkqofcrdb� &@b`hj^k*�

Klabi�J6+5.K',� Reb�obpriqfkd�prmbok^q^kqp�tbob�afirqba�

tfqe�N?�^agrpqba�jl_fib�me^pb�^ka�cfiqboba�qeolrde�.,6-­uj�

Kfiibu+ND�cfiqbop�rpfkd�̂ �mi^pqf`�pvofkdb,� Refp�obpriqba�

fk�`ib^k�mobm^o^qflkp�tef`e�^iiltba�^�dlla�obplirqflk�lc�

afccbobkq�`ljmlkbkqp�_v�FNJA,� Aljm^o^_ib�ob`lsbofbp�lc�

B?� tbob� ^`efbsba� ^cqbo� abmolqbfkfw^qflk� _v� _lqe�

qb`ekfdrbp*�^iqelrde�qeb�jb^probjbkqp�lc�QQ?+mob`fmfq^qba�

prmbok^q^kqp� tbob� ibpp� pbkpfqfsb� &mlppbppba� ^� pj^iibo�

pfdk^i�ql�klfpb�o^qfl'� qe^k�qeb�_lfiba�prmbok^q^kqp,

0,0,3� Kb^probjbkq�lc�aljlf`�^`fa�_v�FNJA8

Reb� pebiicfpe� buqo^`qp� mobmrofcfba� _v� lkb� lc� qeb�

^_lsb�qtl�qb`ekfnrbp�tbob�^k^ivwba�_v�obsbopb�me^pb�FNJA,�

Reb� jl_fib� me^pb� t^p� /0,3#� ^`bqlkfqofib� fk� abflkfwba�

t^qbo*� mF� ^agrpqba� ql� 1,.� tfqe� 63#� N?� &0� aolmp-­J'�*�

cfiqboba�qeolrde�. ,0 -­fj�lod^kf`�cfiqbop*�^ka�qebk�abd^ppba�

_v� riqo^plkfcf`^qflk� clo� /3� jfk,� Reb� `lirjk� t^p�

Nb`lpmebobÅ�3-­gj�A/6�+.,24jj�f,a,� &Nbohfk� Cijbo*�Llot^ih�

Alkk'� tfqe� ^� \@lka^m^hÅ� A/6� `^oqofadb� dr^oa� `lirjk�

&U^qbop�Bfsfpflk�lc�Kfiifmlob*�Kfppfpp^rd^�ML'�,� Reb�cilt�

o^qb�t^p� .,53�ji-­jfk,� Bljlf`�^`fa�t^p�jlkfqloba�_v� s�

abqb`qflk� ^q� 020kj,� ?� pq^ka^oa� `rosb� t^p� j^ab� rpfkd�

mofj^ov�pq^ka^oa�colj�LPA*� ^ka�pb`lka^ov�pq^ka^oap�tbob
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^k^ivwba�^cqbo�bsbov�cfsb�p^jmibp,� Reb�^``ro^`v�lc�qeb�

jbqela�t^p�sbofcfba�_v�^k�fkqboi^_lo^qlov�nr^ifqv�̀ lkqoli�

pqrav�fkfqf^qba�_v�Fb^iqe�^ka�Ubic^ob�A^k^a^�lk�Hrkb�/4�

/766,� Reb� FNJA� pvpqbj� `lkq^fkba� Efiplk� mrjmp� &Klabi�

1.0'*� ^�Efiplk�riqo^sflibq�abqb`qlo� &Klabi�//4'*� Efiplk�

a^q^j^pqbo� &Klabi� 40.'� `lkkb`qba� ql� 5.2� FNJA� pvpqbj�

j^k^dbo�plcqt^ob�lk�^k�?mmib�GG+A�`ljmrqbo,� Reb�jbqela�

obnrfoba�/0�ql�/3�jfk�_bqtbbk�p^jmibp,�Reb�obqbkqflk�qfjb�

clo�B?�t^p�dbkbo^iiv�5+/.�jfk�^ka�t^p�^rqlj^qba�pl�qe^q�

p^jmibp�`lria�_b�ork�lsbokfdeq,

0,0,4� Rfpprb�`lk`bkqo^qflk�lc�aljlf`�^`fa8

Rtbkqv�jrppbip�tbob�o^kaljiv�pbib`qba�colj�^�efdeiv�

qluf`�`liib`qflk�lc�pqb^jba�jrppbip�tef`e�e^a�_bbk�peltk�

ql� e^sb� 2/1-­fd-­ji� B?� fk� ^� t^qbo� buqo^`qflk� lc� telib�

jrppbip,� Reb� afdbpqfsb� di^kap� lc� qebpb� jrppbip� tbob�

afppb`qba�lrq*� eljldbkfwba� fk�^k�bnr^i� ^jlrkq� lc�t^qbo�

^ka� buqo^`qba� fk� m^o^iibi� tfqe� ^� o^kalj� p^jmib� lc� qeb�

obpq�lc�qeb�jrppbi�qfpprb�_v�qefp�jbqela�&pb`qflk�1,0,0'�,

0,0,5� Qq^qfpqf`^i�jbqelap8

Reb� fksbopb� lc� qeb� ^sbo^db� ab^qe� ^ka� p`o^q`efkd�

qfjbp� tbob� `loobi^qba� ql� qeb� B?� `lk`bkqo^qflkp� fk� qeb�

buqo^`qp�rpfkd�Kfkfq^_�plcqt^ob� &Tbopflk�4,/,/�Kfkfq^_Å
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Gk`,� /765'�,� Reb�^jlrkq�lc�B?�jb^proba� fk�qeb�buqo^`qp�

t^p� afsfaba� _v�qeb� tbfdeq� lc� qeb�jlrpb� clo� b^`e�qbpq,�

Reb� alp^db� !HK�B?�mbo� d�jlrpb'� t^p� ^ipl� `loobi^qba� ql�

qeb� fksbopb� lc� qeb� ab^qe� qfjb� &GBR'*� ^ka� fksbopb� lc�

p`o^q`efkd�qfjb�&/QR',� Pbdobppflk�̂ k^ivpfp*�kp`lobp*�^ka�

^k^ivpfp�lc�obpfar^ip� &ql�qbpq�clo�kloj^i�afpqof_rqflk'�*�

tbob� ^ipl� alkb� lk�jfkfq^_,� A^i`ri^qflk� lc� JB\d� &f,m,'�

t^p�alkb�_v�rpfkd�^�moldo^j�absbilmba�_v�Bo,� Ufiif^j�N,�

Gobi^ka� lc� ?TA� &Nboplk^i� `ljjrkf`^qflk'*� tef`e� rpbp�

ifkb^o�obdobppflk�lc� �̂mol_fq�qo^kpcloj^qflk�lc�qeb�ab^qe�

o^qb�sboprp�qeb�ild�alpb� &1/',

0*1� PCQSJRQ�8

0,1,/� Aloobi^qflk�_bqtbbk�ibsbip�lc�B?�^ka�qluf`fqv�fk�

jf`b�8

Gkfqf^i�do^mep�lc�qeb�^sbo^db�ab^qe�qfjb�^ka�lkpbq�

lc� p`o^q`efkd�sboprp� qeb� ibsbip�lc�B?�jb^proba� fk�b^`e�

buqo^`q�peltba�^k�fksbopb�obi^qflkpefm,� Reb�/QR� &Dfdrob

0'� *� ^ka� GBR� tbob� qebk� obdobppba� ^d^fkpq� qeb� B?

`lk`bkqo^qflkp,

Gk�loabo�ql�j^hb� crii�rpb�lc�qeb�a^q^*� qeb�^jlrkq�

lc�B?�jb^proba�fk�qeb�buqo^`qp�t^p�afsfaba�_v�qeb�tbfdeq�

lc�qeb�jlrpb�clo�b^`e�p^jmib�qbpqba,� Reb�GBR� &Dfdrob�1'�

^ka�/QR�tbob�obdobppba�^d^fkpq�qeb�B?�`lk`bkqo^qflkp�mbo�

do^j�jlrpb,� Reb�`loobi^qflk�clo�qeb�obi^qflkpefm�_bqtbbk
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/QR� ^ka� B?�alp^db� &o;;,7.2*� k;;//2'� t^p� pifdeqiv� efdebo�

qe^k� qeb� `loobi^qflk� clo� qeb� obi^qflkpefm� _bqtbbk� qeb�

^sbo^dba�/QR� &clo�dolrmp�lc� qeobb�jf`b'*� ^ka� ibsbip�lc�

B?� &o;;,637� *k;;12',� Refp� t^p� ^ipl� qorb� clo� qeb

`loobi^qflkp� _bqtbbk� GBR� ^ka� alp^db� &o;;,720*� k;;4/'*

`ljm^oba� ql� ^sbo^dba� GBR� ^ka� qeb� B?� ibsbip� &o;;,712*�

k;;/4',� Reb�obdobppflk�bnr^qflkp�^ob�croqebo�bi^_lo^qba�

fk�^mmbkafu�?,

0 ,1 , 0 � JBgn� &f,m,'� clo�aljlf`�^`fa�`lkq^jfk^qba�jrppbi�

buqo^`qp�8

Reb�JB3 O� &f,m,'*� `^i`ri^qba�_\� ifkb^o�obdobppflk�lc�

mol_fq� qo^kpclojba� a^q^*� t^p� 61,3/� HK� B?-­jlrpb� &k;;7�

dolrmp'� tfqe�^� 73#� `lkcfabk`b� fkqbos^i�lc�53,/� +� 70,7,�

Reb�`loobi^qflk�`lbccf`fbkq�t^p�.,50,� Reb�^sbo^db�tbfdeq�

lc� qeb�jf`b�rpba�t^p� 01,3� )� 1,4� d� &jb^k�Ö� pa*� k;;/12'�,�

Refp�d^sb�^k�JBg*g�s^irb�lc�1,4�jd-­Id�jlrpb� &73#�AG;;�1,0+�

2,.'�,

0,1,1� Bfpqof_rqflk�lc�aljlf`�^`fa�fk�jrppbi�qfpprb8

Reb�qluf`fqv*� ^ka�qeb�B?*� fk�`lkq^jfk^qba�jrppbip�

t^p�clrka�mobaljfk^kqiv�fk�qeb�afdbpqfsb�di^kap�&?mmbkafu�

?8� R^_ibp� ?,�/� ^ka�?,0',� Mk� qeb� ^sbo^db� qeb� afdbpqfsb�

di^kap�`ljmofpba�1.#�lc�qeb�tbfdeq�^ka�`lkq^fkba�71,2�)
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/,7�#� &jb^k�Ö�pa*� k;;2'� lc�qeb�qlq^i�B?�jb^proba�fk�qebpb�

jrppbip,

0 ,1 , / � Bljlf`�^`fa�ibsbip�fk�A^oafd^k�Pfsbo�^ka�Qq,

K^ov%p�_^v8

Reb� jrppbip� e^osbpqba� colj� s^oflrp� ib^pbp� fk�

A^oafd^k�ofsbo�^ka�Qq,� K^ov%p�_^v�`lkq^fkba�qeb�efdebpq�

ibsbip�lc�B?�fk�Lls,� /765*�tef`e�ab`ob^pba�ql�kbdifdf_ib�

ibsbip� _v� H^k� /766� &Dfdrobp� 2*� 3',� Reb� qluf`fqv� ^p

jb^proba�_v�jlrpb�_fl^pp^v�ab`ob^pba�`lk`roobkqiv,� Reb�

fkfqf^i� \fpb� fk� B?� l``roba� _bclob� p^jmifkd� _bd^k,�

Alkq^jfk^qba�jrppbip�colj�A^oafd^k�ofsbo�tef`e�e^a�_bbk�

cirpeba� tfqe� rk`lkq^jfk^qba� Kroo^v� ofsbo� t^qbo� clo� /6�

a^vp� peltba� kl� qluf`fqv� fk� jf`b� ^ka� `lkq^fkba� kl�

jb^pro^_ib�B?� &abqb`qflk�ifjfq�;;�0mmj',

0,2� BGQASQQGML8

Reb�JB\k� &f,m,'� s^irb�t^p�`^i`ri^qba� colj�qeb�a^q^�

lk� jlrpb� _fl^pp^vp� `liib`qba� _bqtbbk� qeb� mbofla� lc�

Bb`bj_bo� /765� ql� K^v� /766,� Qfk`b� qeb� ^jlrkq� lc� B?�

fkgb`qba�mbo�jlrpb�o^qebo�qe^k�qeb�alp^db�t^p�obdri^qba*�

qeb�JB3 O� &f,m,'� fp�fkfqf^iiv�`^i`ri^qba�fk�qbojp�lc�-­fd�B?�

mbo�jlrpb,� Reb�`loobi^qflkp�lc�GBR�^ka�/QR�tfqe�obpmb`q�

ql�ibsbip�lc�B?�mbo�jlrpb�tbob�lkiv�pifdeqiv�iltbo�qe^k
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qeb�`loobi^qflkp� l_q^fkba�tfqe�obd^oa�ql�alp^db,� Refp�

prddbpqp�qe^q�qeb�tbfdeq�lc�b^`e�jlrpb�fp�klq�^p�`ofqf`^i�

^�c^`qlo�fk�abqbojfkfkd�qeb�qluf`�bccb`qp�lc�qeb�buqo^`qp�

^p�jfdeq�_b�bumb`qba�colj�tbfdeq�^ilkb,� Gq�fp�mlppf_ib�

qe^q�eb^sfbo�jf`b�^_plo_�obi^qfsbiv�jlob�lc�qeb�qlufk�lo�

qe^q� lqebo� `ljmbkp^qfkd� c^`qlop� obar`b� qeb� bccb`q� lc�

tbfdeq� lk� qluf`fqv,� Rebob� ^ob� kl� lqebo� JB\O� &f,m,'�

s^irbp� clo� B?� ^s^fi^_ib� fk� qeb� p`fbkqfcf`� ifqbo^qrob,�

?k�rkmr_ifpeba�`ljjrkf`^qflk�_v�Fb^iqe�̂ ka�Ubic^ob�A^k^a^�

ifpqba� ^k� ^mmolufj^qb� s^irb� lc� 3� jd-­Id� tef`e� fp�

`lkpfpqbkq�tfqe�qeb�s^irb�obmloqba�ebob,

Qqolkd�obi^qflkpefmp�_bqtbbk�qeb�lkpbq�lc�p`o^q`efkd�

_be^sflro� ^ka� ab^qe� qfjb� tfqe� qeb� ^jlrkq� lc� B?�

^ajfkfpqboba�ql�jf`b�tbob�l_q^fkba� &Dfdrobp�0*� 1',� Reb�

ab`ifkb�fk�pebiicfpe�qluf`fqv�colj�qeb�A^oafd^k�Pfsbo�^ka�

Qq,�K^ov%p�@^v�t^p�^``ljm^kfba�_v�^�m^o^iibi�ab`ob^pb�fk�

B?� `lk`bkqo^qflk� fk� pebiicfpe� buqo^`qp� colj� qeb�

obpmb`qfsb�ofsbop�lsbo�qeb�jlkqep�lc�Llsbj_bo*� /765�rkqfi�

K^o`e*� /766� \Dfdrobp� 2*� 3',� Reb� qluf`fqv� ^ka� B?

`lk`bkqo^qflk� fk� qluf`�jrppbip� colj�qeb�A^oafd^k� Pfsbo�

afjfkfpeba�ql�kbdifdf_ib�ibsbip�tebk�qebpb�jrppbip�tbob�

cirpeba� tfqe� klk+`lkq^jfk^qba� t^qbo� colj� qeb� Kroo^v�

Pfsbo,� Rebpb�obpriqp�abjlkpqo^qb�qe^q� B?�^ka�qluf`fqv�

`^k�_b�bifjfk^qba�colj�`lkq^jfk^qba�jrppbip�_v�cirpefkd�

qeb�qluf`�jrppbip�tfqe�klk+`lkq^jfk^qba�t^qbo,

Reb� j^glofqv� lc� qeb� qluf`fqv� ^ka� 71,2#� lc� qeb� B?
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t^p� clrka� fk� qeb� buqo^`q� colj� qeb� afdbpqfsb� di^kap*�

tebob^p�qeb�obj^fkfkd�qfpprb�`lkq^fkba�ilt�ibsbip�lc�B?�

^ka� qluf`fqv,� Refp� prddbpqp� qe^q� qeb� qlufk� afa� klq�

lofdfk^qb� fk� qeb� jrppbip*� _rq� t^p� `lkprjba� _v� qebpb�

lod^kfpjp,

Reb� obpriqp� colj� qefp� pqrav� abjlkpqo^qb� ^�

pfdkfcf`^kq� `lkkb`qflk� _bqtbbk� B?� ibsbip� fk� jrppbi�

buqo^`qp� ^ka� qluf`fqv� pvjmqljp� fk�jf`b� ^p� jb^proba� _v�

qtl� fkaf`bp8� lkpbq�lc� p`o^q`efkd�_be^sflro�^ka�qfjb�lc�

ab^qe,� Reb�mofj^ov�qfpprb�`lkq^fkfkd�qeb�qlufk�t^p�peltk�

ql�_b�qeb� afdbpqfsb�di^ka,� Gk�^aafqflk�qeb�ab`ifkb� fk�

qluf`fqv�tfqe�qfjb�`lfk`faba�tfqe�ab`ob^pba�B?� ibsbip,�

?k� JBgd� &f,m,'*� clo� B?� `lkq^jfk^qba�jrppbi� buqo^`qp� fk�

jf`b*� lc� 1,4� jd-­Id� t^p� `^i`ri^qba� colj� qeb� ^s^fi^_ib�

a^q^,� Rebpb� l_pbos^qflkp� prmmloq� qeb� `lk`irpflk� lc� ^�

klo+jrppbi� lofdfk� ql� qeb� qlufk� ^ka� B?� ^p� qeb� mofj^ov�

`^rp^qfsb�^dbkq�lc�qluf`fqv�colj�`lkprjmqflk�lc�jrppbip�

e^osbpqba�colj�b^pqbok�Nofk`b�Cat^oa�Gpi^ka�fk�i^qb�/765,

-­,



L<

'*) o

')2

')1 &

/
R

')0 +

V

M'
R

')/ &

'%
z ').

?

\
78 ')-­

?

�)﴿

?� ?

.
AM
R
M

'),

')+

?� \
? ?� ?

')* +

?�?

)

) .) *)) *.) -­++

8\Z\XR� 5RXS� @XR_\V_PZ`� ]T_� @\b`T

Dfdrob�0,� Gksbopb�lc�lkpbq�lc�p`o^q`efkd�qfjb�`loobi^qba�ql�ibsbip�lc�aljlf`�
^`fa�fk�jrppbi�buqo^`qp,�C^`e�mlfkq�obmobpbkqp�qeb�p`o^q`efkd�lkpbq�
lc� qeobb� Z X R T � fkgb`qba� fkqo^mbofqlkb^iiv� tfqe� aljlf`� ^`fa�
`lkq^jfk^qba�jrppbi�buqo^`q,



XY
O+

H

`b
&B
O

;;<
9

'*)

').

+
+

l
l l
l

Ä.4

Çl

l

l� l,,+
l

ll,\+

l l

S� S

S� S

l

l

'& *.

@XR_\V_PZ`� 8\Z\XR� 5RXS(;;_PZ� @\b`T

-­+

Dfdrob�1,� Gksbopb�lc�ab^qe�qfjb�`loobi^qba�ql�alp^db�lc�aljlf`�^`fa�fk�jrppbi�
buqo^`qp,� Reb� ifkb�obmobpbkqp�^� ib^pq�pnr^obp�obdobppflk�lc�qeb�
a^q^,� C^`e�mlfkq�obmobpbkqp�lkb�jlrpb�fkgb`qba�fkqo^mbofqlkb^iiv�
tfqe�aljlf`�^`fa�`lkq^jfk^qba�jrppbi�buqo^`q,



ql

Z� , ) )

P
?H

m� + . ) � &
5E

1
3

M
-­++

l\

4 � *.)

|
1
J
d � ,++

\

n

.) *.)*))+
GXZT� X[� 8Pe`� "A\cTZ QT_ � 2%� *210� & � @P_RW� ++%� *211#

Dfdrob�2 Bb`ifkb� lc� aljlf`� ^`fa� ibsbip� fk�jrppbip� `liib`qba� colj�qeb�
A^oafd^k�ofsbo,



LHS/

\� ,))
;;G
OD

P
<=

m� +.)&M
AM
1

} � -­++

v\
X � *.)

z
.

,�,++
M
;;G

~� 3.
;;D
B'
M
M

+ ,) -­)*) -­+

GXZT� X[� 8Pe`� "A\cTZQT_� *)%� *210� & � 8TRTZQT_� */%� *211#

Dfdrob�3* Bb`ifkb�lc�aljlf`�^`fa� ibsbip� fk�jrppbip�`liib`qba� colj�Qq,�
K^ov%p�_^v,



QCARGML�1

"



1,� ?�OS?LRGR?RGTC�KCRFMB�DMP�RFC�CVRP?ARGML�?LB

NSPGDGA?RGML�MD�BMKMGA�?AGB�DPMK�RFC�RGQQSCQ�MD�RFC�

@JSC�KSQQCJ� !3QNEFOM�A@OFEM"

1,/� GLRPMBSARGML8

Reb� fabkqfcf`^qflk� lc� aljlf`� ^`fa� &B?'� ^p� qeb�

mofj^ov�qlufk� clrka� fk�qluf`�_irb�jrppbip� colj�b^pqbok�

Nofk`b� Cat^oa� Gpi^ka� &N,C,G,'*� &/'*� fk� i^qb� /765*� iba

ql�^�kbba�clo�nr^kqfq^qfsb�^k^ivpfp�^ka�mrofcf`^qflk�lc�

qeb�`ljmlrka,� Brb�ql�qeb�klsbiqv�lc�qeb�qlufk*� fkfqf^i�

buqo^`qflk� jbqelap� clo� B?� tbob� _^pba� lk� mol`barobp�

prfq^_ib� clo� m^o^ivqf`� pebiicfpe� mlfplk� &NQN'*� &1.'�,

Refp� fkslisba�_lfifkd�^�qfpprb�eljldbk^qb� fk�^k�^`faf`�

jbafrj,� Qfk`b� B?� fp� rkpq^_ib� fk� ^`faf`� `lkafqflkp*� �̂

t^qbo�buqo^`qflk�jbqela�t^p�ob`ljjbkaba�ql�fk`ob^pb�qeb�

pq^_fifqv�^ka�vfbia�lc�B?� &10',

?�jbqela�ql�buqo^`q�B?�colj�jrppbi�qfpprb�fp�kbbaba�

ql�^iilt�^�`ib^k�mobm^o^qflk�ql�fjmolsb�qeb�vfbia�lc�B?�

arofkd�mrofcf`^qflk,� Refp� pqrav�`ljm^oba� ^`fa*� t^qbo*�

^ka� ifmfa� buqo^`qflk� mol`barobp� fk� qbojp� lc� qebfo� B?�

vfbia�^ka�molqbfk�`ljmlpfqflk,

Reb�^fj�lc�qefp�obpb^o`e�t^p�ql�qbpq� clo�obif^_ib�

jbqelap�clo�jb^probjbkq�lc�B?*�^ka�ql�cfka�^�nr^kqfq^qfsb�

mol`barob�clo�qeb�buqo^`qflk�^ka�mrofcf`^qflk�lc�B?�colj�

jrppbi�qfpprb,

-­1



1,0�K?RCPG?JQ�?LB�KCRFMBQ8

1,0,/� K^qbof^ip8

K^qbof^ip� tbob� mro`e^pba� ^p� fkaf`^qba8� WK0

riqo^cfiqo^qflk� jbj_o^kbp� & / . . . � a^iqlk� `rqlcc'� ^ka�

pqfooba� `biip� &?jf`lk� Bfsfpflk� lc� U,P,� Eo^`b� $� Al,*�

B^ksbop� K?'9� `eilolcloj*� jbqe^kli*� ^`bqlkfqofib*�

fplmolm^kli*�qofcirlol^`bq^qb�tbob�FNJA�do^ab� &@BF�Gk`,�*�

B^oqjlrqe� LQ'�9� mob`l^qba� `biirilpb� mi^qbp*� ^`bqlkb*�

^`bqf`�̂ `fa*�bqevi�^`bq^qb*�melpmelof`�^`fa�&N?'*� &Dfpebo�

Q`fbkqfcf`�Jfjfqba*�B^oqjlrqe�LQ'9�`liifafkb*�kfkevaofk*�

afevaolh^fkf`�^`fa*�^jfkl�^`fa�pq^ka^oa�hfq*�aljlf`�̂ `fa*�

`llj^ppfb�_irb� &Qfdj^�Aebjf`^i�Aljm^kv*� Qq,� Jlrfp�Kl,'9�

k+_rq^kli� &Hlekp� Q`fbkqfcf`� Gk`,*� Rlolkql� MLR'9� 7+�

Dirlobkvijbqevi�Aeilolcloj^qb� &?iaof`e�Aebjf`^i�Aljm^kv�

Gk`,*� Kfit^rhfb�Ufpb'9� _lof`�^`fa� &?k^`ebjf^*� Klkqob^i�

6-­"�9� aljlf`� ^`fa� &Bf^dklpqf`� Aebjf`^ip*� Ae^oilqqbqltk�

N,C,G,',� Bbflkfwba� t^qbo� t^p� l_q^fkba� _v� cfiqbofkd

afpqfiiba� t^qbo� qeolrde� ^� Kfiif+OÉ� pvpqbj� &Kfiifmlob�

Alomlo^qflk*� @bacloa�K?',

Reb�FNJA�pvpqbj�t^p�abp`of_ba�_bclob�&pb`qflk�0,0,3*�

m�/3',� ?�Qefj^awr�cirloljbqbo� &jlabi�!�PD�313'� t^p�rpba�

clo�abqb`qflk�lc�abofsfqfwba�^jfkl�^`fap,
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/ � 0 , 0 � -­qo^`qflk�lc�aljlf`�^`fa�colj�jrppbi�qfpprb�

fk�t^qbo8

Reb� qfpprb� t^p� eljldbkfwba� fk� ^k� bnr^i� slirjb� lc�

t^qbo*� ^ka�qeb�eljldbk^qb�t^p�_lfiba�clo�qbk�jfk,� Reb�

obpriqfkd�jfuqrob�t^p�^iiltba�ql�`lli�^q�ollj�qbjmbo^qrob�

clo� cfsb�jfk*� `bkqofcrdba� clo�qbk�jfk�^q� /3..�V�d�fk�^�

q^_ib� qlm� `bkqofcrdb� &@b`hj^k*� Klabi� RH+4 '*� ^ka� qeb�

prmbok^q^kq�t^p�ab`^kqba,� Reb�obpfarb�t^p�ob+buqo^`qba�

qtf`b� _v� ^aafqflk� lc� ^� e^ic� slirjb� lc� t^qbo*� sloqbuba�

sfdlolrpiv*� ^ka�ob`bkqofcrdba� &10',

1,0,1� Cuqo^`qflk�lc�aljlf`�^`fa�colj�jrppbi�qfpprb�

fk�^`fa8

?�pq^ka^oa�mol`barob�clo�buqo^`qflk�lc�NQN�t^p�rpba�

&1.',� Reb�qfpprb�t^p�eljldbkfwba�fk�^k�bnr^i�slirjb�lc�

.,/6�L�FAi9� qeb�mF�lc�qeb�eljldbk^qb�t^p�^agrpqba�ql�1,3�

tfqe�FAJ*� _lfiba�clo�pbsbk�jfk*� ^iiltba�ql�`lli�^q�ollj�

qbjmbo^qrob*� ^ka� `bkqofcrdba� clo� qbk�jfk� ^q� /3..� V� d,�

Rl�pqrav�qeb�^jlrkq�lc�B?�tef`e�t^p�klq�buqo^`qba�_v�qefp�

jbqela*�qtl�croqebo�buqo^`qp�tbob�j^ab�_v�^aafkd�lkb�e^ic�

slirjb�lc�t^qbo�^ka�qob^qfkd�^p�fk�qeb�t^qbo�buqo^`qflk�

jbqela,
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1,0,2� Cuqo^`qflk�lc�aljlf`�^`fa�colj�jrppbi�qfpprb�

tfqe�`eilolcloj+jbqe^kli8

Refp�mol`barob�t^p�_^pba�lk�qeb�jbqela�lc�@ifde�^ka�

Bvbo�&11',� Reb�qfpprb�t^p�eljldbkfwba�fk�^k�bnr^i�slirjb�

lc�abflkfwba�t^qbo�rpfkd�^�Rbk�@olb`h�di^pp�eljldbkfwbo�

clo�pj^ii�slirjbp�^ka�^�@ofkhj^k�Nlivqolk�eljldbkfwbo�clo�

i^odbo� slirjbp,� Refp� eljldbk^qb� t^p� jfuba�tfqe� qeobb�

slirjbp� lc� jbqe^kli8�̀ eilolcloj� &0 8i*s-­s'*� ^ka� sloqbuba�

clo�qtl�jfk,� Mkb�slirjb�lc�`eilolcloj�t^p�^aaba�cliiltba�

_v�sloqbufkd�clo�lkb�jfk9� lkb�slirjb�lc�t^qbo�t^p�^aaba�

^ka� qeb� plirqflk�t^p� sloqbuba� ^d^fk� clo� lkb� jfk,� Reb�

obpriqfkd�jfuqrob�t^p�`bkqofcrdba�clo�qbk�jfk�^q�/3..�V�

d,� Reb�qlm�^nrblrp�me^pb�`lkq^fkfkd�B?�^ka�lqebo�t^qbo�

plir_ib� `ljmlkbkqp� t^p� objlsba� ^ka� qeb� jbqe^kli� t^p�

bs^mlo^qba�rkabo�^�pqob^j�lc�kfqoldbk,� ?�pvkqebqf`�rmmbo�

me^pb�̀ lkpfpqfkd�lc�̀ eilolcloj8jbqe^kli8�t^qbo�1826825�t^p�

^aaba� ql� qeb� _lqqlj� me^pb� ql� j^hb� rm� ql� qeb� lofdfk^i�

slirjb�clo�qeb�pb`lka�^ka�qefoa�buqo^`qflk�pqbmp� &12',

1,0,3� Cpqfj^qflk�lc�molqbfkp8

Nolqbfkp� tbob� jb^proba� _v� qeb� jbqela� lc� @o^acloa�

&13',� Reb�`llj^ppfb�_irb�ob^dbkq�t^p�j^ab�_v�afpplisfkd�

iMMjd�lc�`llj^ppfb�_irb�fk�3.ji�lc�73#�bqe^kli,� Refp�t^p�

jfuba�tfqe�/..ji�lc�63#�N?�^ka�qeb�slirjb�^afrpqba�ql�GJ
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rpfkd� abflkfwba� t^qbo,� ?� pql`h� pq^ka^oa� plirqflk� lc�

_lsfkb�pborj�^i_rjfk� &3..�-­ud-­ji'� t^p�j^ab� fk�abflkfwba�

t^qbo�^ka�pqloba�^q�2}A,� ?�pbq�lc�molqbfk�pq^ka^oap*� &3+�

03� HK� molqbfk-­qr_b'�*� t^p� ^k^ivwba� tfqe� b^`e� pbq� lc�

rkhkltk�p^jmibp,� Q^jmibp�^ka�pq^ka^oap�tbob�j^ab�ql�3.-­wi�

tfqe� abflkfwba�t^qbo9� 0,23ji�lc� `llj^ppfb�_irb�ob^dbkq�

t^p�^aaba�ql�qeb�qr_bp*�sloqbuba�^ka�qeb�^_plo_^k`b�ob^a�

^q� 374kj�tfqefk� cfsb�jfk,� Reb�^_plo_^k`b�t^p�jb^proba�

rpfkd� �̂ Fbtibqq� N^`h^oa� Bflab� ?oo^v� Qmb`qolmelqljbqbo�

&Klabi� 62�30'� ^ka� ^� pq^ka^oa� `rosb� t^p� mobm^oba�

`lk`roobkqiv�rpfkd�FN�673//�plcqt^ob,

1,0,4� Kb^probjbkq�lc�aljlf`�^`fa�_v�FNJA8

Reb�obsbopb�me^pb�FNJA�jbqela�rpba�clo�jb^profkd�B?�

t^p�abp`of_ba�_bclob� &pb`qflk�0,0,3*� m�/3',

Brofkd� qeb� absbilmjbkq� lc� qeb�mrofcf`^qf`� p`ebjb�

clo� B?�fq�t^p� clrka�qe^q�N?*� tef`e�t^p�rpba�ql�^`fafcv�

qeb�jl_fib� me^pb*� fp�buqobjbiv�afccf`riq�ql� objlsb�^ka�

obpriqba�fk�drjjv�obpfarbp,� ?`bqf`�^`fa� &??'� ^ka�j^ibf`�

^`fa�tbob�qbpqba�^p�^iqbok^qfsb�^`fap�clo�^agrpqfkd�qeb�

mF� lc� qeb� jl_fib� me^pb� _b`^rpb� qebv� `^k� _b� i^qbo�

pbm^o^qba�colj�B?�_v�riqo^cfiqo^qflk,� ?�`ljm^ofplk�t^p�

j^ab� _bqtbbk� qeb� obpmlkpb� c^`qlop*� &o^qfl� lc� ^ob^� lo�

ebfdeq� ql� `lk`bkqo^qflk� lc� B?'*� lc� qeb� qeobb� jl_fib�

me^pbp� clo�nr^kqfcvfkd�B?,� Reb�mF�t^p�^agrpqba�ql� 1,.

1.



tfqe� lkb� lc� '̂� 63#� N?� &0� aolmp-­J'�*� _'� j^ibf`� ^`fa�

&/3.jd-­J'*� lo� '̀� ??� &/7ji-­J',

1,0,5� Bflab�^oo^v�pmb`qolmelqljbqov8

Gq�t^p�abpfo^_ib�ql�cfka�^k�^iqbok^qfsb�jbqela�clo�

nr^kqfcvfkd� B?� _b`^rpb� lc� qeb� qfjb� ifjfq^qflkp� lk� qeb�

FNJA,� ?� pq^ka^oa� `rosb� t^p� j^ab� rpfkd� aflab� ^oo^v�

pmb`qolmelqljbqov�^ka�`ljm^ofplkp�tbob�j^ab�_bqtbbk�qeb�

FNJA� jbqela� ^ka� qeb� pmb`qolmelqljbqof`� jbqela� clo�

nr^kqfcvfkd� B?� fk� `orab� jrppbi� buqo^`qp� ^ka� fk�

pbjfmrofcfba� p^jmibp,� Bljlf`� ^`fa� mro`e^pba� colj�

Bf^dklpqf`� Aebjf`^ip� Jqa� t^p� rpba� clo� qeb� `ljm^o^qfsb�

pqrafbp,� Qq^ka^oap�tbob�afirqba� fk�t^qbo� ^ka�qeb�p^jb�

pq^ka^oap�tbob�rpba�clo�qeb�pmb`qolmelqljbqof`�^ka�FNJA�

abqbojfk^qflkp� lk� qeb� p^jb� a^v,� Aljm^ofplkp� lc� qeb�

afccbobkq�jl_fib�me^pbp�tbob�^ipl�j^ab�lk�qeb�p^jb�a^v,

Qq̂ k̀ (],oap�^ka�plirqflkp�`lkq^fkfkd�B?�tbob�p`^kkba�

lsbo�^�o^kdb�lc�t^sbibkdqep�lk�^�Fbtibqq�N^`h^oa� 62�30?�

Bflab� ^oo^v� Qmb`qolmelqljbqbo� tfqe� FN+673..� plcqt^ob,�

Or^kqfq^qflk�t^p�mboclojba�^q�020kj,

1,0,6� Nrofcf`^qflk�lc�aljlf`�^`fa8

Bfdbpqfsb�di^kap�colj�efdeiv�qluf`�pqb^jba�jrppbip�

tbob� afppb`qba� ^t^v� colj� qeb� obpq� lc� qeb� qfpprb� ^ka

1/



pqloba� colwbk� ^q� +6.}A� rkqfi� qebv� tbob� rpba,� Reb�

afdbpqfsb� di^kap� tbob� eljldbkfwba� ^ka� buqo^`qba� clo�

ifmfap� ^p� abp`of_ba� ^_lsb� &Qb`qflk� 1,0,2',� Reb� iltbo�

me^pb� t^p� t^peba� lk`b� tfqe� pvkqebqf`� rmmbo� me^pb,� ?�

pqob^j� lc� kfqoldbk� t^p� _iltk� fkql� qeb� mlliba� ^nrblrp�

me^pbp� ql� objlsb� qeb� jbqe^kli,� Reb� obj^fkfkd� buqo^`q�

t^p� ivlmefifwba�^ka�obprpmbkaba� fk�qtl�ji� lc�abflkfwba�

t^qbo,� Refp� t^p� riqo^cfiqboba� qeolrde� /...� a^iqlk�

cfiqbop� tfqe� qtl� ofkpbp� lc� qtl� ji� lc� t^qbo*� ^ka� qeb�

cfiqo^qb� ob`lk`bkqo^qba� _v� ivlmefifw^qflk,� Reb

ivlmefifwba� p^jmib� t^p� afpplisba� fk� GL� FAi� ql� dfsb� ^�

`lk`bkqo^qflk�lc� iMjd�B?-­ji,� Reb�mF�t^p�jlkfqloba�tfqe�

mF�m^mbo�ql�bkprob�qe^q�qeb�mF�t^p�^mmolufj^qbiv�/,� Reb�

plirqflk� t^p� fkgb`qba� &/ . . \ / -­fkgb`qflk'� lkql� obsbopb�

me^pb� FNJA*� jl_fib�me^pb� `lkq^fkfkd� /0,3#� ^`bqlkfqofib�

fk� FdM*� cilt� o^qb� .,53� ji-­jfk� ^ka� lkb� jfk� co^`qflkp�

`liib`qba,� Reb�co^`qflkp�`lkq^fkfkd�B?�tbob�`ovpq^iifwba�

_v� ivlmefifw^qflk� ^ka� qbpqba� clo� mrofqv� _v� ^k^ivqf`^i�

FNJA*� pmb`qolmelqljbqov*� ^ka�_v�^jfkl�^`fa�^k^ivpfp,

1,0,6 ,0�Jvlmefifw^qflk8

Reb�p^jmibp�tbob�colwbk�^q�+6.}A�tfqe�qeb�bumlprob�

lc�j^ufjrj�proc^`b�^ob^�^ka�ivlmefifwba�lsbo�kfdeq�fk�^�

J?@AMLAM�_bk`e�qlm�cobbwb�aovbo�`lkkb`qba�ql�^�qtl�pq^db�

efde�s^`rrj�mrjm,
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1,0,6 ,1�Siqo^cfiqo^qflk8

Siqo^cfiqo^qflk� t^p� mboclojba� fk� ^� mibufdi^pp�

pqfooba�`bii�^q�3}A�_v�^mmivfkd�kfqoldbk�mobpprob�lc� 1�.�

mpf,� Gq� qllh� ^mmolufj^qbiv� 1e� ql�riqo^cfiqo^qb� �̂ 3ji�

p^jmib�tfqe�qtl+0 ji�ofkpbp,

1,0,7� ?jfkl�^`fa�^k^ivpfp8

?jfkl� ^`fap� fk� qeb� afccbobkq� FNJA� co^`qflkp� tbob�

jlkfqloba�_v� lkb�afjbkpflk^i� qefk� i^vbo� `eolj^qldo^mev�

&RJA'� rpfkd�03.\j�qef`h�mob`l^qba�`biirilpb�mi^qbp,� Reb�

plisbkq� pvpqbj� t^p� k+_rq^kli8�̂ `bqlkb�8�̂ `bqf`� ^`fa8t^qbo�

&138138/.80.*s-­s'�*� &14',� ?k� ^ifnrlq� colj� b^`e� lc� qeb

FNJA�co^`qflkp�t^p�pmlqqba�lkql�qeb�RJA�mi^qbp�tef`e�tbob�

absbilmba�clo�7.�jfk*� aovba*� ^ka�pq^fkba�tfqe�kfkevaofk�

&. ,0 d-­/ . . ji'� +� `liifafkb� &0 ,3ji-­/..ji'� fk� fplmolm^kli,

Reb�co^`qflkp�`lkq^fkfkd�B?�^ka�fqp�mrq^qfsb�fpljbo�tbob�

^k^ivwba�_v�FNJA�rpfkd�^�cirlobp`bk`b�abqb`q`�+,� Q^jmibp�

tbob� abofsfqfwba� tfqe� 7+cirlobkvijbqevi� `eilolcloj^qb�

&DKMA'� moflo� ql� ^k^ivpfp� _v�FNJA,� Gkfqf^iiv� 0..\/� lc�

p^jmib�t^p�jfuba�tfqe�/.-­fi�lc�0,1�mmj�afevaolh^fkf`�^`fa�

&fkqbok^i�pq^ka^oa'*� ^ka�3.\u/�lc�_lo^qb�_rccbo� &mF�4,0',�

Rl�qefp�plirqflk�03.-­ui�lc�DKMA�&/3jK�fk�^`bqlkfq�ofib'�t^p�

^aaba�^ka�qeb�jfuqrob�^iiltba�ql� ob^`q� clo� bu^`qiv� 23p�

tfqe�`lkqfkrlrp�sloqbufkd,� Reb�ob^`qflk�t^p�pqlmmba�_v
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qeb�^aafqflk�lc�3..-­fi�lc�bqevi�^`bq^qb�^ka�qefp�jfuqrob�

sloqbuba� clo� /.p,� Reb� rmmbo� me^pb*� `lkq^fkfkd

rkabofsfqfwba�DKMA*� t^p�objlsba�^ka�qeb�iltbo�me^pb�t^p�

t^peba�qtf`b�jlob�tfqe�3..-­fi�lc�bqevi�^`bq^qb�bb� \� Gjb,�

Reb� _lqqlj� i^vbo�t^p� ^k^ivwba�_v�FNJA�rpfkd�^� ^kq

pvpqbj�tfqe�plisbkq�?� &.,/#� qofcirlol^`bqf`�^`fa� &RC?'�

fff� abflkfwba� t^qbo'� ^ka� plisbkq� @� &.,/#� RC?� fk�

^`bqlkfqofib'�,� Reb� `lirjk� ^ka�qeb� FNJA� pvpqbj� ^ob� ^p�

abp`of_ba� ^_lsb� &pb`qflk� 0,0,3*� m� /3'*� bu`bmq� qe^q� kl�

dr^oa�`lirjk�t^p�rpba,� Reb�do^afbkq�t^p8� 1�.#@�^q�qfjb�

.*� 3.#@�^q� /3�jfk*� /..#@�^q� /5�jfk*� ebia�rkqfi� 00� jfk*�

1.#@� ^q� 02� jfk� ^ka�ebia� clo� ^� croqebo� 4 � jfk�rkqfi� qeb�

kbuq� fkgb`qflk,� Reb� cilt�o^qb�t^p� /,.ji�mbo�jfk,� Reb�

abofsfqfwba�^jfkl�̂ `fap�tbob�abqb`qba�tfqe�bu`fq^qflk�pbq�

^q�043kj�^ka�bjjfppflk�^q�1.3kj� &̂ �06.kj�`rq�lcc�cfiqbo�

t^p�mi^`ba�fk�qeb�ifdeq�m^qe'�,� Qljb�lc�qeb�rkabofsfqfwba�

^olj^qf`� ^jfkl� ^`fap� ^ka� jbqeflkfkb� `lria� _b� abqb`qba�

tfqe� qeb� riqo^sflibq� abqb`qlo� pbq� ^q� 00.kj,� Reb�

obqbkqflk�qfjbp�lc�qebpb�^jfkl�^`fap�fk�qeb�obsbopb�me^pb�

pvpqbj�tfqe�rs+abqb`qflk�lc�B?*� &lk�^�a^v�tebk�B?�birqba�

^q�7�jfk'*�tbob�1*2�BfMF�mebkvi^i^kfkb�+�1,0/*�jbqeflkfkb�

+�1,31*� qvolpfkb�+�1,76*�mebkvi^i^kfkb�+�5,14*� efpqfafkb�

/4,./*� qovmqlme^k� +� 0�0,63,� Rovmqlme^k� t^p� ^

`lkq^jfk^kq�lc�qeb�mrq^qfsb�B?�fpljbo�^ka�t^p�nr^kqfq^qba�

_v�^k�buqbok^i�pq^ka^oa�jbqela�rpfkd�mb^h�^ob^,
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1,0,/.� Kb^probjbkq�lc�qluf`fqv�_v�jlrpb�_fl^pp^vp8

Klrpb�_fl^pp^vp�tbob�rpba�ql�bpqfj^qb�qeb�qluf`fqv�

lc�fjmloq^kq�FNJA�co^`qflkp,� Reb�jlrpb�_fl^pp^v�t^p�qeb�

p^jb� ^p� qe^q� abp`of_ba� _bclob� &pb`qflk� 0,0,1*� mi1'*

bu`bmq�qe^q�qeb� `ovpq^iifwba�FNJA� co^`qflkp�qbpqba�^ka�

qeb� B?�colj�Bf^dklpqf`�Aebjf`^ip�Jqa�tbob�afpplisba� fk�

.,63#� p^ifkb*� iMjK� `fqo^qb� &mF� 1,3'*� ql� j^fkq^fk� qeb�

lpjli^ifqv� ^ka� ^iilt� ^� pj^ii� ^jlrkq� lc� _rccbofkd�

`^m^`fqv,� Reb� `lkqoli�jf`b�ob`bfsba� fkgb`qflkp� lc�qeb�

p^jb�sbef`ib,

1,0,//� Qq^qfpqf`^i�jbqelap8

?k^ivpfp�lc�s^of^k`b�̂ ka�Qqrabkq%p+q�qbpqp�tbob�rpba�

ql�qbpq�clo*� ^ka�fpli^qb*� afccbobk`bp�fk�qeb�buqo^`qflk�

jbqelap�^ka�obpmlkpb� c^`qlop� &PD'� clo� B?�nr^kqfq^qflk,�

Qq^qfpqf`^i� `^i`ri^qflkp� tbob� mboclojba� lk� Kfkfq^_�

plcqt^ob� &sbopflk�4,/,/�Kfkfq^_�Gk`,� /765',

1,1�PCQSJRQ8

1,1,/�Kbqelap�clo�aljlf`�^`fa�nr^kqfq^qflk8

Gq�t^p�clrka�qe^q�qeb�jl_fib�me^pb�j^ab�tfqe�??�d^sb�

pfdkfcf`^kqiv� i^odbo� PDp*� qe^k� qeb� j^ibf`� ^`fa� ^ka� N?�

`lkq^fkfkd�jl_fib�me^pbp� &R^_ib�G',� ?iqelrde�qeb�PD�clo
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qeb�j^ibf`�^`fa�^agrpqba�jl_fib�me^pb�t^p�pfjfi^o�ql�qeb�

N?�plirqflk*� qeb�_^pbifkb�klfpb�t^p�jr`e� fk`ob^pba�arb�

ql�pqolkd�riqo^sflibq�^_plomqflk�lc�j^ibf`�^`fa,

Reb� rpb� lc� ebfdeq� clo� nr^kqfcvfkd� B?�t^p� ifjfqba�

`rb�ql�qeb�kb`bppfqv�lc�afirqfkd�qeb�rkhkltkp�fkql�^�sbov�

k^oolt� o^kdb� &Dfdrob� 4 '�,� Reb� pq^ka^oa� `rosb� afa� klq�

cliilt�@bbop�i^t�_b`^rpb�qeb�obdobppflk�ifkb�fkqbo`bmqp�

qeb�W+^ufp�^_lsb�wbol,

1,1,0� Qmb`qolmelqljbqof`�jb^probjbkq�lc�B?8

Reb�pq^ka^oa�`rosbp�clo�qeb�FNJA�jb^probjbkq�rpfkd�

^ob^�tbob�`ljm^o^_ib�ql�qeb�pmb`qolmelqljbqof`�pq^ka^oa�

fk�qbojp�lc� pbkpfqfsfqv*� ^iqelrde�qeb� clojbo�e^p�jlob�

s^of^_fifqv�^q�ilt�`lk`bkqo^qflkp�lc�B?� &Dfdrobp� 4 *� 5',�

Rtl�`ljm^ofplkp�tbob�j^ab�ql�abqbojfkb�qeb�rpbcrikbpp�lc�

aflab� ^oo^v� pmb`qolmelqljbqov� clo� bpqfj^qfkd� B?,�

Alkq^jfk^qba� jrppbi� buqo^`qp� `lkq^fkfkd� /.+03.-­fd-­ji� B?�

^p� abqbojfkba� _v� FNJA� tbob� afirqba� qbk� clia� ^ka� ^k�

rk`lkq^jfk^qba� buqo^`q� t^p� afirqba� ql� qeb� p^jb�

molmloqflkp� ^ka� rpba� ^p� ^� _i^kh,� Refp� obpriqba� fk�

rkobif^_ib� bpqfj^qflkp� lc� B?� ^q� ibsbip� _bilt� iMMmmj�

_b`^rpb�qeb�rs�`lkq^jfk^qflk�molsba�ql�_b�s^of^_ib�colj�

buqo^`q�ql�buqo^`q�pr`e�qe^q�qebfo�t^p�kl�molmbo�_i^kh�

clo�`loob`qfkd�clo�qeb�klk+B(�^_plo_^k`b�^q�020kj� &R^_ib�

GG'�,�N^oqf^iiv�mrofcfba�buqo^`qp�tef`e�e^a�_bbk�pr_gb`qba

),



ql�FNJA�pbm^o^qflk�lc�B?�afa�pelt�obif^_ib�`ljm^ofplkp�

_bqtbbk� qeb� qtl� jbqelap� &R^_ib� GGG*� `loobi^qflk�

`lbccf`fbkq;;,776',

1,1,1�Aljm^ofplk�lc�buqo^`qflk�jbqelap8

Gq� t^p� clrka� qe^q� ^� ifmfa� buqo^`qflk� lc� jrppbi�

afdbpqfsb� di^kap� ^iiltba� clo� qeb� objls^i� lc� ifmfap� fk�

qeb� `eilolcloj� me^pb*� ^ka� molqbfkp� fk� qeb� fkqbome^pb�

tefib�dfsfkd�^�ao^j^qf`� fk`ob^pb� fk�qeb�ob`lsbov�lc� B?�

colj�qeb�qfpprb� &R^_ib� GT'� tebk�`ljm^oba�tfqe� �̂ pfkdib�

t^qbo�buqo^`q�&Qqrabkqp+q�qbpq*�m:,./',� Gq�t^p�kb`bpp^ov�

ql� eljldbkfwb� qeb� qfpprb� fk� loabo� ql� bccb`q� ^� efde�

ob`lsbov� lc� B?� &a^q^� klq� peltk'�,� Klpq� lc� qeb� B?� fp�

l_q^fkba� fk�qtl� ifmfa�buqo^`qp*� tefib� qkb�mbiibq� colj�

qeb� pb`lka� t^qbo� buqo^`q� pqfii� `lkq^fkp� `lkpfabo^_ib�

^jlrkqp� lc� buqo^`q^_ib� B?� &R^_ib� GT'�,� Rebob� t^p� �̂

pfdkfcf`^kq�afccbobk`b�fk�qeb�^jlrkq�lc�molqbfkp�^ka�B?�

fk�qeb�cfopq�buqo^`qp� &?LMT?*�m:,./',� oebpb�afccbobk`bp�

tbob�pfdkfcf`^kq�fk�qeb�ifmfa�buqo^`q�sboprp�qeb�^`fa�^ka�

t^qbo�buqo^`qp� &Qqrabkqp+q�qbpq*� m:,./'*� _rq�klq�_bqtbbk�

qeb� ^`fa� ^ka�t^qbo� buqo^`qp,� Rebob� t^p� ^� pfdkfcf`^kq�

fk`ob^pb� fk� B?� ob`lsbov� lc� qeb� t^qbo� buqo^`q� lsbo� qeb�

^`fa�buqo^`q� &Qqrabkqp+q�qbpq�m:,./',

15



1,1,2�Pb`lsbov�^ka�mrofqv�lc�aljlf`�^`fa8

Reb� mrofqv� lc� B?� t^p� jlkfqloba� _v� FNJA*�

pmb`qolmelqljbqov� ^ka�^jfkl�^`fa�^k^ivpfp,� Reb�rs+sfp�

pmb`qorj� l_q^fkba� colj� qeb� mrofcfba� B?� t^p�

fkafpqfkdrfpe^_ib� colj� B?� mro`e^pba� colj� Bf^dklpqf`�

Aebjf`^ip� ^ka� Qfdj^� Aebjf`^i� `ljm^kv� &Dfdrob� 6 ',�

?k^ivqf`^i� FNJA� peltba� qe^q� qeb� B?� colj� Bf^dklpqf`�

Aebfof`^ip� ^ka� Qfdj^�Aebjf`^i� `ljm^kv�mlppbppba�^� pj^ii�

^jlrkq� lc� `lkq^jfk^qflk� birqfkd� moflo� ql� B?�tef`e� t^p�

klq� pbbk� fk� qeb� co^`qflkp� mrofcfba� ^q�?TA� &Dfdrob� 7'�,�

Refk�i^vbo�`eolj^qldo^mev�peltba�^_rka^kq�^jfkl�^`fap�fk�

qeb� jrppbi� buqo^`q� ^ka� ^ii� lc� qeb� mobm^o^qflkp� ^q�

pr_pbdrbkq� pqbmp�rkqfi� qeb�FNJA�pqbm,� Gk�qeb� cfopq� /0�

&lkb�jfk'� co^`qflkp�lc�FNJA*� ^ii�lc�qeb�abqb`qf_ib�\jfkl�

^`fap� birqba� fk� qeb� cfopq� clro� jfk,� Reb� co^`qflk�

abpfdk^qba� ^p� mrob� B?� &co^`qflk� 5*� cfdrob� /.'� d^sb� �̂

vbiilt�pqob^h�lk�qeb�RG�1�mi^qb,� Ffpqfafkb�^ka�qovmqlme^k�

_fka� tfqe� efde� ^ccfkfqv� ql� qeb� `lirjk� ^ka� birqb� i^qbo�

qe^k� /0� jfk,� FNJA� cirlobp`bkq� ^k^ivpfp� lc� ^jfkl�^`fap�

peltba� kl� abqb`qf_ib� `lkq^jfk^qflk� lc� 3..� mm_� lc� qeb�

mrofcfba� B?� tfqe� lqebo� ^jfkl� ^`fap� &abqb`qflk� ifjfq� 2�

mm_'�*� ^ka� d^sb� ^� pfjfi^o� molcfib� ^p� B?� mro`e^pba� colj�

Bf^dklpqf`� Aebjf`^ip,� Bljlf`� ^`fa� colj� Bf^dklpqf`�

Aebjf`^ip� `lkq^fkba�lkb� buqo^� m�^h�birqfkd� ofdeq� ^cqbo�

B?�tef`e�`loobpmlkaba�ql�qeb�`lkq^jfk^kq�clrka�fk�qeb�rs+
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^_plo_^k`b� jbqela,� Refp� `lkq^jfk^kq� fp� `lkpfaboba� �̂

mrq^qfsb�fpljbo�lc�B?�arb�ql�fqp�pfjfi^o�`eolj^qldo^mef`�

molmboqfbp� ^ka� ^_plo_^k`b� pmb`qorj,� Mrq� lc� clro�

mrofcf`^qflk�qof^ip�lkiv�lkb�d^sb�^�obi^qfsbiv�mrob�mb^h�

lc� qeb� mrq^qfsb� B?� fpljbo*� &qeb� lqebop� tbob� ^ii�

`lkq^jfk^qba� tfqe� B?'�,� Reb� molcfibp� lc� qeb� fjmloq^kq�

co^`qflkp� ^ob�mobpbkqba� fk�cfdrob� / . *� ^ka�qeb�pmb`qorj�

lc�co^`qflk�3�fp�mobpbkqba�fk�cfdrob�//,� Do^`qflkp�5�^ka�

6 �e^a�kl�abqb`qf_ib�`lkq^jfk^qflk*�tebob^p�co^`qflk�3�t^p�

`lkq^jfk^qba�tfqe� qovmqlme^k� &0 / #� _v�tbfdeq'� tef`e� `^k�

^``lrkq� clo� qeb� ^_plomqflk� mb^hp� ^q� 00.kj� ^ka� /74kj�

&Dfdrob�//',

Rebob� t^p� dlla� ob`lsbov� ^q� ^ii� pq^dbp� lc�

mrofcf`^qflk� bu`bmq� clo� qeb� cfk^i� FNJA� pqbm� tef`e�

obpriqba�fk�lkiv�07#� mrob�B?�fk�lkb�co^`qflk� &R^_ib�T',�

Fltbsbo�lsbo�7.#�lc�qeb�qlq^i�B?�qe^q�t^p� fkgb`qba�lkql�

qeb�FNJA�t^p�ob`lsboba�^ka�qeb�`lkq^jfk^qba�co^`qflkp�`^k�

_b�ivlmefifwba�^ka�rpba�clo�pr_pbnrbkq�mrofcf`^qflk,

1,1,3� Rluf`fqv�lc�FNJA�co^`qflkp8

Do^`qflkp� 5� ^ka� 6 *� &Dfdrob� /.'*� tbob�efdeiv�qluf`�

ql� jf`b� ^q� ^� ibsbi� lc� /3.� -­Jfd-­ji,� Reb� qluf`fqv� t^p�

`ljm^o^_ib�ql�qeb�B?�mro`e^pba�colj�Bf^dklpqf`�Aebjf`^ip�

&R^_ib�TG'�,� Do^`qflk� 3*� qeb�mrq^qfsb� B?� fpljbo*� peltba
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kl�qluf`fqv�pvjmqljp�tebk�fkgb`qba�fk�^�jlrpb�^q�^�ibsbi�

lc� 0 . . �HC&GF%

1,2,� BGQASQQGML8

1,2,/� ?k^ivqf`^i�jbqelap�clo�aljlf`�^`fa8

Gq� fp� kb`bpp^ov� qe^q� B?� fp� molqlk^qba� pl� qe^q� fq�

tfii� _fka� ql� qeb� `lirjk� ilkd� bklrde� clo� fkqbocbofkd�

pr_pq^k`bp�ql�t^pe�qeolrde,� ?iqelrde�qeb�PDp�clo�qeb�N?�

^ka�j^ibf`�^`fa�jl_fib�me^pbp�tbob�fkafpqfkdrfpe^_ib�qebv�

tbob�pfdkfcf`^kqiv�fk`ob^pba�clo�qeb�??�̀ lkq^fkfkd�jl_fib�

me^pb,� Refp� t^p� klq� ^� crk`qflk� lc� afccbobk`bp� fk�

obqbkqflk� qfjbp� _b`^rpb�`e^kdfkd�qeb� obqbkqflk�qfjb�_v�

fqpbic�qeolrde�`e^kdfkd�qeb�cilt�o^qb�afa�klq�^ccb`q�qeb�

PDp,� Reb�obpriqp�pelt�qe^q�^ii�lc�qeb�jl_fib�me^pbp�^ob�

ob^plk^_ib�clo�nr^kqfcvfkd�B?�pl�qe^q�fq�fp�klq�kb`bpp^ov�

ql�`e^kdb� jl_fib�me^pbp�tebk�`e^kdfkd� colj�mobm^o^qfsb�

ql�^k^ivqf`^i�`eolj^qldo^mev,� Fltbsbo*� fq�fp�kb`bpp^ov�

ql�ork�pq^ka^oap�clo�b^`e�`e^kdb�fk�jl_fib�me^pb�^ka�clo�

b^`e�a^v,� Mqebo� c^`qlop*� pr`e�^p�qeb�mevpf`^i� pq^qrp�

lc� qeb� abqb`qlo*� ^ipl� ^ccb`q� qeb� PDp,� Qfk`b� ??� t^p�

clrka�ql�_b�lc�ifjfqba�rpb�clo�mobm^o^qfsb�mromlpbp*� qeb�

fk`ob^pba�PDp�al�klq�t^oo^kq�rpfkd�??�fkpqb^a�lc�N?�clo�

^k^ivwfkd�B?�_b`^rpb�^mmolufj^qbiv�52ji�lc�??�t^p�kbbaba�

ql�^agrpq�qeb�mF�lc�2J�lc�jl_fib�me^pb�ql�1,.*� tebob^p�

lkiv�bfdeq�aolmp�lc� N?�t^p�kbbaba,� Droqebojlob*� ??�^q

/+



qefp� ibsbi� fp�afpqfk`qiv�lalolrp�^ka� fqp�rpb�pelria� _b�

^slfaba�lrqpfab�lc�crjbellap,� K^ibf`�^`fa�fqpbic�e^p� �̂

pqolkd� ^_plo_^k`b� ^q� 020kfk� pl� qe^q� fq� fk`ob^pba� qeb�

_^pbifkb� klfpb� `ljm^oba� ql� qeb� lqebo� ^`fap,� Uebk� qeb�

FNJA�t^p� _bfkd� obdri^oiv�rpba� fq� obnrfoba� ^� 1.+4.� jfk�

ofkpb� ^q� i+0 ji-­jfk� tfqe� qeb� kbt� jl_fib� me^pbp� ql� ob+

bnrfif_o^qb�clo�rpb,

@lqe�^ob^�^ka�ebfdeq�`lria�_b�rpba�clo�`^i`ri^qfkd�

qeb� ibsbip� lc� B?,� Reb�^k^ivpfp� lc� B?�lof� qeb� _^pfp� lc�

ebfdeq�d^sb� pifdeqiv�jlob�mob`fpflk� &ibpp� s^of^_fifqv'�

qe^k�qeb�^k^ivpfp�lk�qeb�_^pfp�lc�^ob^,� Fltbsbo*� fq�t^p�

lc� ifjfqba� rpb� pfk`b� fq� t:̂ p� kb`bpp^ov� ql� afirqb� qeb�

p^jmib�ql� �̂`lk`bkqo^qflk�tfqefk�qeb�o^kdb�lc�pq^ka^oap�

rpba,� Ffde�s^of^qflkp�fk�^ob^�tbob�clrka�^q�ilt�ibsbip�

lc�B?�&ibpp�qe^k�0mmj'� ^ka�tbob�`^rpba�_v�qeb�fkqbdo^qlo�

ao^tfkd� nrbpqflk^_ib� _^pbifkbp� arb� ql� ^� ilt� krj_bo� lc�

a^q^�mlfkqp�abqb`qba,� ?q�efdebo�ibsbip�eltbsbo*�qeb�^ob^�

t^p�clrka�ql�_b�pqolkdiv�`loobi^qba�tfqe�B?,

Reb�rpb�lc�^�aflab�^oo^v�pmb`qolmelqljbqof`�jbqela�

clo�jb^profkd�B?�fp�abpfo^_ib�_b`^rpb�^k�fk`ob^pba�krj_bo�

lc� p^jmibp�`^k�_b�mol`bppba�^ka�qeb� pvpqbj�`^k�^ipl�_b�

^rqlj^qba,� Reb� ^as^kq^db� lc� aflab� ^oo^v

pmb`qolmelqljbqov� fp� qe^q� fc� ^k� ^mmolmof^qb� _i^kh� fp�

^s^fi^_ib� qebk� ^ii� lc� qeb� fkqbocbofkd� pr_pq^k`bp� ^ob�

pr_qo^`qba�lrq� lc� qeb� `eolj^qldo^j�^ka� ^``ro^qb� s^irbp�

`^k�_b�l_q^fkba,� ?�pq^ka^oa�`rosb�lc�B?�fk�t^qbo�peltba

2/



pfjfi^o� pbkpfqfsfqv�ql�qeb�FNJA�jbqela,� Skcloqrk^qbiv�

qebob� fp� ^� pfdkfcf`^kq� ^jlrkq�lc�rs+^_plo_fkd�j^qbof^i�

fk� qeb� jrppbi� p^jmibp� tef`e� fkqbocbobp� tfqe� qeb�

jb^probjbkq� lc� B?,� ?k� ^qqbjmq�t^p� j^ab� ql� `lrkqbo^`q�

qefp� ^_plo_^k`b�_v�rpfkd�^�_i^kh�colj�^�`lkqoli�jrppbi�

buqo^`q,� Fltbsbo*� qebob�t^p�qll�jr`e�s^of^_fifqv�fk�qeb�

^jlrkq�lc�fkqbocbofkd�j^qbof^i�colj�jrppbi�ql�jrppbi�clo�

qeb� jbqela� ql� vfbia� ^``ro^qb� s^irbp� &R^_ib� GG'�,� Reb�

pmb`qolmelqljbqof`�jbqela�t^p� rpbcri� clo�jb^profkd�qeb�

B?�fk�m^oqf^iiv�mrofcfba�j^qbof^i� &R^_ib�GGG'*� ^ka�fc�^�

`lksbkfbkq� jb^kp� clo� `ib^kfkd� rm� qeb� buqo^`qp� _b`ljbp�

^s^fi^_ib*� qefp� jbqela�tfii� lccbo�^as^kq^dbp� lsbo�FNJA�

clo�olrqfkb�jlkfqlofkd�lc�B?�ibsbip� fk�pebiicfpe,

1,2,0� Cuqo^`qflk�jbqelap8

Reb� nr^kqfcf`^qflk� lc� B?� _v� qeb� ^`fa� ^ka� t^qbo�

buqo^`qflk�mol`barobp�obpriqp�fk�^�i^odb�rkabobpqfj^qflk�

lc�qeb�qlq^i�B?�clrka�fk�qeb�afdbpqfsb�di^kap�lc�jrppbip�

&R^_ib� GT'�,� Reb� ^`fa� buqo^`qflk� mol`barob� fp� jlob�

ifjfqba�qe^k�qeb�t^qbo�buqo^`qflk�jbqela,� Fltbsbo*�qeobb�

buqo^`qflk�pqbmp�^ob�kb`bpp^ov�ql�ob`lsbo�7.#�lc�qeb�B?�

_v� qeb� t^qbo� buqo^`qflk� jbqela� &R^_ib� GT',� Dlo�

jlkfqlofkd�kbbap�qeb�t^qbo�lo�^`fa�buqo^`qflk�jbqelap�^ob�

ob^plk^_ib�mol`barobp�clo�l_q^fkfkd�^�olrde�bpqfj^qb�lc�

B?�_b`^rpb�qebv�al�klq�obnrfob�`eilolcloj*� jbqe^kli�^ka

/-­



crjbellap,� Reb� ifmfa� buqo^`qflk� fp� rpbcri� clo�

mrofcf`^qflk� ^ka� j^v� _b� s^ir^_ib� clo� obpb^o`e� tef`e�

obnrfobp� efdebo� nr^ifqv� `ib^k� rm� jbqelap,� Reb� ifmfa�

buqo^`qp� `lkq^fkba� iltbo� molqbfkp� qe^k� qeb� t^qbo�

buqo^`qp,� Refp�fp�pfdkfcf`^kq�clo�mrofcf`^qflk�mromlpbp�

_b`^rpb�^k�buqo^�abmolqbfkfw^qflk�pqbm�t^p�rkkb`bpp^ov*�

^iiltfkd�qeb�qlq^i�vfbia�lc�B?�ql�_b�fk`ob^pba,

1,2,1�Nrofcf`^qflk�lc�aljlf`�^`fa8

?cqbo� buqo^`qfkd� ifmfap� ^ka� bs^mlo^qfkd� jbqe^kli�

qeb� obpriqfkd� plirqflk� fp� pqfii� qll� `orab� clo� FNJA� ^p�

qefp� mirdp� rm� qeb� mob`lirjkp� j^hfkd� obmb^q� fkgb`qflkp�

fjmlppf_ib,� Siqo^cfiqo^qflk�qeolrde�/...�a^iqlk�cfiqbop�

`ib^kba� rm� qefp� a^oh� dobbk� plirqflk� `lkpfabo^_iv� ^ka�

vfbiaba�^�dliabk�`ib^o�plirqflk�tef`e�`lria�_b�fkgb`qba�

lkql�qeb�FNJA,

Brofkd� fkfqf^i� ^qqbjmqp� ql� mrofcv� B?� qeb� jl_fib�

me^pb�t^p� ^`fafcfba�tfqe� N?,� Gq� t^p� clrka� qe^q� qebob�

t^p�kl�b^pv�jb^kp�lc�objlsfkd�qeb�N?�tef`e�`^rpba� �̂drjjv�

obpfarb,� Fvaol`eilof`�^`fa�fp�rk^``bmq^_ib�clo�̂ agrpqfkd�

qeb�mF�lc�qeb�jl_fib�me^pb�_b`^rpb�qeb�`eilofab� flk�`^k�

abdo^ab� qeb� pq^fkibpp� pqbbi� rpba� fk� j^kv� lc� qeb�

`ljmlkbkqp�lc�FNJAp,� Mqebo�^`fap�tbob�rpba*� klq^_iv�??�

^ka�j^ibf`� ^`fa,� ?`bqf`�^`fa�t^p� fk`lksbkfbkq�_b`^rpb�

fq� fp� ^�tb^h�^`fa,� K^ibf`� ^`fa�t^p�rpba�_b`^rpb� fq� fp
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obi^qfsbiv�pqolkd�^ka�̀ lria�_b�objlsba�_v�riqo^cfiqo^qflk�

qeolrde�3..�a^iqlk�cfiqbop�tef`e�obq^fk�B?,� ?�mol`barob�

rpfkd�j^ibf`�^`fa�^ka�3..�a^iqlk�riqo^cfiqbop�qrokba�lrq�

ql�_b�rkobif^_ib�_b`^rpb�qeb�^jlrkq�lc�B?�obq^fkba�_v�qeb�

cfiqbop�s^ofba�^ka�qeobb�t^pebp�tbob�kb`bpp^ov�ql�fkprob�

qeb�objls^i�lc�^ii�lc�qeb�j^ibf`�^`fa,� Refp�obpriqba�fk�

sbov�mllo� ob`lsbov� lc� B?� ^q�qefp� pq^db,� Gq�t^p� clrka�

qe^q�tebk�qeb�buqo^`q�t^p�^agrpqba�ql�^�mF�lc�/�tfqe�FAJ*�

fq�t^p�klq�kb`bpp^ov�ql�rpb�^k�^`fa�fk�qeb�jl_fib�me^pb�

ql�obplisb�B?�ql�colj�qeb�lqebo�pr_pq^k`bp,

Rebob�t^p� lkb�`ljmlrka�tef`e�birqba� ^_lrq� lkb�jfk�

b^oifbo�qe^k�B?�^ka�t^p�`lkpfaboba�^�mrq^qfsb�fpljbo�lc�

B?*� _^pba� lk� fqp� rs� pmb`qorj� ^ka� `eolj^qldo^mef`�

molmboqfbp�&Dfdrob�//'�,� Reb�dob^qbpq�s^of^_fifqv�fk�b^`e�

mrofcf`^qflk�mol`bpp�t^p�qeb�pbm^o^qflk�lc�B?�colj�qefp�

`ljmlrka,� Rebob� t^p� ^it^vp� lkb� co^`qflk� tef`e� t^p� �̂

jfuqrob�lc� B?�^ka� fqp� mrq^qfsb� fpljbo� &bd,� co^`qflk� 4 *�

Dfdrob�/.'*� tefib�qeb�sbov�kbuq�qtl�co^`qflkp�^mmb^o�ql�

_b� mrob� B?,� ?iqelrde� qeb� ob`lsbov� lc� mrob� B?� fp�

obi^qfsbiv� ilt*� _b`^rpb� ^� pfdkfcf`^kq� ^jlrkq� fp� `l+

birqba�tfqe�qefp�`ljmlrka*� qeb�`lkq^jfk^qba�B?�`^k�pqfii�

_b� mrofcfba� _v� pr_pbnrbkq� FNJA,� Reb� cilt� o^qb� t^p�

obar`ba�ql� O,53ji-­jfk� fk�loabo�ql�dbq�jlob�mrob�B?� clo�

b^`e�FNJA�ork,

Reb�mrq^qfsb� fpljbo�tef`e�t^p� clrka� fk� obi^qfsbiv�

mrob�cloj�fk�co^`qflk�3� &Dfdrob�/.'� molar`ba�kl�qluf`fqv

//



pvjmqljp�tebk�fkgb`qba�fkqo^mbofqlkb^iiv�fkql�lkb�jlrpb�

^q� ^� ibsbi� lc� 0..-­fd-­ji,� ?iqelrde� qefp� co^`qflk� t^p�

`lkq^jfk^qba�tfqe�qovmqlme^k�^q�^�ibsbi�lc�0 / #�_v�tbfdeq*�

qefp�qbpq�fkaf`^qbp�^�jr`e�iltbo�qluf`fqv�clo�qeb�fpljbo�

qe^k� clo� B?,� Refp� fp� `lkpfpqbkq�tfqe�qeb� cfkafkdp� lc�

ab`ob^pba�fkpb`qf`fa^i�^`qfsfqv�lc�fplaljlf`�^`fap�?*� @*�

^ka� A*� _v� K^ba^� ^ka� efp� `liib^drbp� &/.'� ^ka� lc� qeb�

obmloqba� qbk� clia� iltbo� qluf`fqv� lc� qeb� lqebo� fpljbop�

&14',� Reb�pmb`qorj�clo�co^`qflk�3�peltba�qtl�mb^hp�tfqe�

j^ufjrj� ^_plomqflk� ^q� 0 0 . kj� ^ka� ^� pb`lka� j^ufjrj� ^q�

022kj,� Refp� fp� `lkpfpqbkq� tfqe� qeb� cfkafkd� qe^q� qefp�

mb^h�fp�`lkq^jfk^qba�tfqe�qovmqlme^k�_b`^rpb�qovmqlme^k�

^ipl�^_plo_p�j^ufj^iiv�^q� 00.kj� &Dfdrob� //',� Reb� c^`q�

qe^q�qeb�qefoa�^_plomqflk�mb^h�j^ufjrj�fp�022kj�prmmloqp�

qeb�evmlqebpfp�qe^q�qefp�mb^h�^ipl�`lkq^fkp�^k�fpljbo�lc�

B?�tef`e�obq^fkp�qeb�`lkgrd^qba�alr_ib�_lkap,

Reb� obpriqp� lc� RJA� peltba� qe^q� qeb� _rih� lc�

kfkevaofk+mlpfqfsb� ^jfkl� ^`fap� e^sb� obi^qfsbiv� tb^h�

^ccfkfqv� clo� qeb� obsbopb� me^pb� `lirjk� rkabo� qeb�

`lkafqflkp�rpba�^ka�birqb�fk�clro�jfk�lo�ibpp,� Reb�^jfkl�

^`fap�tef`e�obj^fk�lk�qeb� `lirjk� clo� ilkdbo�mboflap� lc�

qfjb� tbob� klq� clrka� fk� qeb� mrob� B?� co^`qflkp� _v� rs�

abqb`qflk�^q�0 0 . kj�lo�_v�qeb�cirlobp`bk`b�abofsfqfw^qflk�

jbqela,

Reb�FNJA�molcfibp�clo�B?�mro`e^pba�colj�Bf^dklpqf`�

Aebjf`^ip�Jqa*� ^ka�Qfdj^�Aebjf`^i�Aljm^kv�peltba� �̂pj^ii
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^jlrkq�lc�`lkq^jfk^qflk�tfqe�qeb�mrq^qfsb�fpljbo,� Refp�

`lkq^jfk^qflk� t^p� ^ipl� pbbk� fk� qeb� cirloljbqof`� FNJA�

jbqela�tebob�qeb�DKMA+abofsfqfwba�mrq^qfsb�fpljbo�birqbp�

^cqbo� qeb� abofsfqfwba� B?,� Gk� c^`q� qeb� B?� colj� Qfdj^�

Aebjf`^i�Aljm^kv�t^p�ifhbiv�colj�qeb�p^jb�lofdfk^i�_^q`e�

^p� qe^q� mro`e^pba� afob`qiv� colj� Bf^dklpqf`� Aebjf`^ip�

&Hbcc�P^fifkdp*� mboplk^i�`ljjrkf`^qflk',

Reb� jlpq� b`lkljf`^i� FNJA� jbqela� qbpqba� clo� B?�

nr^kqfcf`^qflk� fp� obsbopb�me^pb� `eolj^qldo^mev�tfqe� N?�

rpba�ql�^agrpq�qeb�jl_fib�me^pb�ql�mF�1,.,� Bflab�^oo^v�

pmb`qolmelqljbqov�fp�rpbcri�clo�jlkfqlofkd�qeb�mrofqv�lc�

B?*� ^ka�clo�jb^profkd�B?�fk�ob^plk^_iv�mrob�p^jmibp*� _rq�

obnrfobp� qeb� absbilmjbkq� lc� ^k� bccf`fbkq� mrofcf`^qflk�

pqbm�_bclob�fq�`^k�_b�tfabiv�^mmif`^_ib�ql�nr^kqfcf`^qflk�

fk� pebiicfpe�buqo^`qp,� Reb�mrofcf`^qflk�mol`barob� clo�

B?�^mmb^op�ql�_b�obpriq�fk�qeb�mrob�`ljmlrka�^p�bsfabk`ba�

_v� fqp� rs� pmb`qorj*� FNJA� molcfib*� ^ka� ^jfkl� ^`fa�

^k^ivpfp,� Refp�jbqela�`^k�mlqbkqf^iiv�_b�p`^iba�rm�ql�

^iilt�clo� fk`ob^pba�nr^kqfqfbp�lc�B?,
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R?@JC�G8� AMKN?PGQML�MD�PCQNMLQC�D?ARMPQ�DMP�BGDDCPCLR�
KM@GJC�NF?QCQ�DMP�BMKMGA�?AGB�OS?LRGDGA?RGML�
ML�FNJA

Fbfdeq�P,D,� ?ob^�P,D,

N?� 0/,3�)� ,3Å� 506..�)� 5..Å

K?� 0/,3�)�/,3� 504..�)�03..

??� 03,/�)� ,6 \  � 563..�)�03..\

N?�;;�Nelpmelof`�^`fa9�K?�;;�K^ibf`�^`fa9�??�;;�?`bqf`�^`fa*�
Gmmj�lc�B?�t^p�rpba�clo�qeb�`ljm^ofplk�lc�PDp,�
Qbkpfqfsfqv�t^p�.,./�?SDQ,�?ii�s^irbp�^ob�jb^k�Ö�pa*�k;;1*�
^�sp�_�m: , . /
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?�+�Fbfdeq�sp�`lk`bkqo^qflk�
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R?@JC�GG,� AMLACLRP?RGMLQ�MD�BMKMGA�?AGB�GL�KSQQCJ�
CVRP?ARQ�BCRCPKGLCB�@W�QNCARPMNFMRMKCRPW�
?LB�FNJ\,

YBMKMGA ?AGB[� Kd-­ji

?TA�Q?KNJC B� FNJA QNCARPMNFMRMKCRPW

037 5 /1
0 / / / / 24
/75 22 / 0 /

/72 3/ /.7
/74 32 /.1
/71 4 6 /26
/ / . 70 / / 0

020 115 047
022 150 1/5
021 2.2 13.

R?@JC�GGG8 KC?QSPCKCLR�MD BMKMGA ?AGB�GL�FNJA�DP?ARGMi
AMJJCARCB�DMP NSPGDGA?RGML*� @W�FNJA�?LB
QNCARPMNFMRMKCRPW

YBMKMGA ?AGB[� -­ud-­ji

DP?ARGML�! FNJA QNCARPMNFMRMKCRPW

/ / /,3 1,4
/ 0 /1�,�6 / 0 , 0

/1 /.5 / / /

/2 0 / 06
/3 =�,�6 3
/4 / ,�/ .,5

Nobmrofcf`^qflk� qob^qjbkq� &moflo� ql� FNJA'� fp� abp`of_ba�
fk� pb`qflk� 1,0,69� FNJA� co^`qflkp�tbob� `liib`qba� ^q� .,3�
jfk,� fkqbos^ip�pq^oqfkd�^q� / , . �jfk,
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Dfdrob� 6 ,� Siqo^sflibq�pmb`qo^�lc�aljlf`�^`fa�colj�
afccbobkq�plro`bp�^q� / . �-­ud-­ji*
?�;;�Bf^dklpqf`�Aebjf`^ip�ilq�!�/�&`^q!�EF06'9�
@�;;�Qfdj^� ilq�!� /.6D.0.4� &`^q!�B+4/30'9
A�;;�?TA*� fk�elrpb*� &`lkafqflkp� fk�qbuq',
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Dfdrob�7,� FNJA�`eolj^qldo^jp�lc�aljlf`�^`fa�colj
afccbobkq�plro`bp�^q� /.�\d-­ji*� &pbkp,� ;;� ,./'�
?�;;�Bf^dklpqf`�Aebjf`^ip� ilq�!�/� &`^q!�EF06'�
@�;;�Qfdj^� ilq�!� /.6D.0.4� &`^q!�B+4/30'9
A�;;�?TA*� fk�elrpb*� &`lkafqflkp� fk�qbuq',
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mrofcf`^qflk� p`ebjb� &Qb`qflk� 1,2,1',� Rebpb� tbob� /� jfk�
co^`qflkp�`liib`qba�^cqbo�^�3�jfk�abi^v,� Reb�obqbkqflk�qfjbp�
clo�qeb�mobaljfk^kq�mb^h�fk�co^`qflk�3�t^p�4,22�jfk,� ?ka�clo�
qeb�B?�mb^h�t^p�5,3/�jfk,
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Dfdrob�//, ?�;;� ST�Qmb`qorj� lc� co^`qflk� 3� &i&*fd-­ji'�
colj� FNJA� &Dfdrob� /0'� obmobpbkqfkd� �̂
mrq^qfsb�aljlf`�^`fa� fpljbo�`lkq^jfk^qba�
tfqe�qovmqlme^k,
@�;;�ST�Qmb`qorj�lc�qovmqlme^k� &/.-­fd-­ji'
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R?@JC�T,� PCAMTCPW�MD�BMKMGA�?AGB�BSPGLE�NSPGDGA?RGML

Nbo`bkq�lc�
lofdfk^i

JGNGB
CVRP?AR� 65�Ö�4

JWMNFGJGX?RGML� 7 . ) 7

SJRP?DGJRP?RGML� 6 2 ) 3

QCAMLB
JWMNFGJGX?RGML� 6/� )�//

  NSPC  �FNJA� 07�)�//
Do^`qflk

  GKNSPC�FNJA  � 2 / ) 6
Do^`qflkp

&obpriqp�^ob�jb^k�)�pa*� k�;;�2'
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R?@JC�TG,� RGKCQ�MD�BC?RF�?LB�QAP?RAFGLE�MLQCR�DMP�KGAC�
GLHCARCB� GLRP?NCPGRMLC?JJW�UGRF� DP?ARGMLQ�
DPMK�FNJA�NSPGDGA?RGML�MD�BMKMGA�?AGB

Q?KNJC Ubfdeq�lc�
jlrpb&d'

Q`o^q`efkd�
Rfjb� &jfk'

Bb^qe
Rfjb

B?* /2,2 /. 14
/3.�md-­ji /2,5 7 12
colj /1�,6 /0 ifsbf
Bf^dklpqf` /5,2 00 13
Aebjf`^ip /5�,�. /0 /5

Do,� 5� &Dfd,� /0'
/3.�HK&GF /1,7\ + 0.

/3,0 /1 00
/1�,�4 /2 /7

Do,� 6� &Dfd,� /0' /6�,�1 // 1.
/3.�Kd-­oli /5�,�5 /4 14

/4,. // 15

Do,� 3� &Dfd,� /0' /4,�. + +

0..�Kd-­ji

8̂� Refp�jlrpb�peltba�^qvmf`^i�`fo`ifkd�_be^sflro�tfqe�kl�
p`o^q`efkd,

+-­



QCARGML�2



2,� CDDCAR�MD�BMKMGA�?AGB�ML�A?JAGSK�SNR?IC�GL

QWL?NRMQMKC�?LB�QWL?NRMLCSPMQMK?J�NPCN?P?RGMLQ�

DPMK�ESGLC?�NGE�@P?GL8

2,/� GLRPMBSARGML8

Bljlf`�^`fa�&B?'� fp�^�mlqbkq�kbrolqlufk*� mlppbppfkd�

^� pqor`qrob� pfjfi^o� ql�h^fkf`� ^`fa� &I?'*� &/0',� Gq� fp

jlob� qluf`� ^ka� e^p� dob^qbo� ^ccfkfqv� qe^k� I?� clo� I?�

ob`bmqlop� &/7',� I^fkf`� ^`fa� ob`bmqlop� ^ob� �̂ pmb`fcf`�

pr_`i^pp�lc�J+dirq^jf`�^`fa�ob`bmqlop�^ka�^ob�qelrdeq�ql�

j^hb� rm� ^mmolufj^qbiv� / . #� lc� qeb� dirq^j^qb� ob`bmqlop�

clrka� fk� qeb� j^jj^if^k� `bkqo^i� f� oslrp� pvpqbj� &ALQ'*�

&/.',� I^fkf`�^`fa�_fkafkd�pfqbp�e^sb�_bbk�clrka�fk�efde�

krj_bop�fk�qeb�pqof^qrj*�efmml`^jmrp*�`bob_o^i�`loqbu�^ka�

`bob_biirj� tebob� qebv� ^ob� mobaljfk^kqiv� il`^ifwba� fk�

pvk^mqlplj^i�jbj_o^kbp� &/2',� Rebpb� _fkafkd� pfqbp�tbob�

clrka�ql�_b�`lk`bkqo^qba�fk�qbojfk^i�cfbiap�tebob�I?�^`qp�

^p�^�mlqbkq�kbrolqlufk� &16',� I^fkf`�^`fa�ob`bmqlop�^ob�

_bibfsba� ql� bufpq� _lqe� mobpvk^mqf`^iiv� ^ka�

mlpqpvk^mqf`^iiv� &/6',

Gq� fp� mlppf_ib� qe^q� B?� buboqp� fqp� bu`fq^qlov� ^ka�

kbrolqluf`�bccb`qp*� ^q�ib^pq�fk�m^oq*� qeolrde�_fkafkd�ql�

mob+pvk^mqf`�I?�ob`bmqlop�obpriqfkd�fk�fk`ob^pba�obib^pb�

lc� J+dirq^j^qb� &/6',� A^i`frj� fp� ^k� fjmloq^kq

fkqbojbaf^qb� fk� `^rpfkd� qeb� obib^pb� lc� dirq^j^qb� colj
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mobpvk^mqf`� kbosb� bkafkdp� &17',� Nob+pvk^mqf`� I?

ob`bmqlop� j^v� _b� ifkhba� afob`qiv� ql� `^i`frj� `e^kkbip�

&2.',� Bljlf`� ^`fa� `lria�qebobclob� bif`fq� pljb� lc� fqp�

kbrol`ebjf`^i� bccb`qp� _v� fkar`fkd� `^i`frj� rmq^hb� mob+

pvk^mqf`^iiv*�^ka�qebob_v�`^rpfkd�dirq^j^qb�lo�^pm^oq^qb�

obib^pb� &Dfdrob�/0',

Reb�qluf`�bccb`qp�lc�bu`fq^qlov�^jfkl�^`fap�obpriq�

fk� (8eb�ab^qe�lc�mlpq+pvk^mqf`�kbrolkp*� ^�mol`bpp�tef`e�

fp�abmbkabkq�lk�qeb�fkqbdofqv�lc�mobpvk^mqf`�fkmrqp� &/ / *�

/4'�,� Cibs^qba� ibsbip� lc� `^i`frj� e^sb� _bbk� `loobi^qba�

tfqe�`vqlqluf`fqv�fk�kbosb�`biip�qob^qba�tfqe�bu`fq^qlov�

^jfkl�^`fap� &C??'*� &04'�,� L+jbqevi+B+^pm^oq^qb� &LKB?'� fp

^k� C??� tef`e� _fkap� ql� �̂ pmb`fcf`� pr_`i^pp� lc� C??�

ob`bmqlop� tef`e� ^ob� afccbobkq� colj� I?� ob`bmqlop� ^ka�

^mmb^o� ql� _b*� ^q� ib^pq� fk� m^oq*� ob`bmqlo+lmbo^qba�

`^i`frj�`e^kkbip� &01',� Qfk`b�qeb�LKB?�`^i`frj�`e^kkbi�

fp�_il`hba�_v�ilt�`lk`bkqo^qflkp�lc�j^dkbpfrj*� ^klqebo�

mlppf_ib� jb`e^kfpj� lc� B?+fkar`ba� kbrolqluf`fqv� fp� qe^q�

B?� objlsbp� qeb� j^dkbpfrj� _il`h^ab� lc� qeb� LKB?� `e^kkbi�

^iiltfkd�fk`ob^pba�fkciru�lc�`^i`frj,

Reb� clob_o^fkp*� efmml`^jmf*� ^ka� `bob_bii^�

obmobpbkq�afpqfk`q�pqor`qro^i�^ka�crk`qflk^i�`ljmlkbkqp�

lc� qeb�j^jj^if^k�ALQ,� Rebpb�obdflkp� ^ii�mlppbpp� i^odb�

krj_bop�lc�ob`bmqlop�clo�C??�&/.',� Qfk`b�qeb�_fl`ebjf`^i�

bccb`qp�lc�B?�lk�lkb�m^oq�lc�qeb�_o^fk�`lria�_b�afccbobkq�

colj� fqp� ^`qflkp� lk� lqebo� m^oqp*� fq� fp� fjmloq^kq� ql

37



pbm^o^qb� qebpb� afccbobkq� obkflkp� ql� pqrav� qeb�

kbrol`ebjf`^i�bccb`qp�lc�qefp�qlufk,

Qvk^mqlpljbp� e^sb� _bbk� buqbkpfsbiv� rpba� fk�

kbrol`ebjf`^i� pqrafbp� pfk`b� Uefqq^hbo� ^ka� Bb� Pl_boqfp�

mr_ifpeba� jbqelap� clo� qebfo� mobm^o^qflk� fk� qeb� b^oiv�

/74.p,� Rebpb� mobm^o^qflkp*� &^p� afprppba� fk� obcbobk`b�

2/'*� ^iilt� clo�jlob� il`^ifwba� pqrafbp� qe^k�telib�`biip�

_b`^rpb� qebv� `lkpfpq� mobaljfk^kqiv� lc� qeb� mobpvk^mqf`�

m^oq�lc�kbosb�`biip,

Qvk^mqlkbrolpljbp� ^ob� pvk^mqlpljbp� `lkkb`qba� ql�

kbrolpljbp� &obpb^iba�mlpqpvk^mqf`�p^`p',� Rebv�e^sb�_bbk�

rpba� fk� ^� krj_bo� lc� kbrol`ebjf`^i� pqrafbp� fkslisfkd�

`v`if`�?KN*� melpmelfklpfqfab� qroklsbo� ^ka� `^i`frj� ciru�

&20*� 21',� Rebpb�mobm^o^qflkp�^ob�mobm^oba�_v� ilt�pmbba�

`bkqofcrd^qflk�lc� _o^fk�eljldbk^qbp*� ^ka� ^ob� obmloqba�

ql�`lkpfpq�lc�^mmolufj^qbiv�3.#�pvk^mqlkbrolpljbp�&2/',

Reb�l_gb`qfsb�lc�qefp�pqrav�t^p�ql�abqbojfkb� fc�B?�

`^rpbp� fk`ob^pba� `^i`frj� rmq^hb� fk� pvk^mqlpljbp� colj�

drfkb^� mfd� clob_o^fkp*� lo� fk� pvk^mqlkbrolpljbp� colj�

drfkb^�mfd�`bob_bii^�lo�efmml`^jmf,

2,0� K?RCPG?JQ�?LB�KCRFMBQ8

2,0,/� K^qbof^ip8

Reb�j^qbof^ip�tbob�mro`e^pba�^p�fkaf`^qba8� pr`olpb*�

`lmmbo�pric^qb*� plafrj�mlq^ppfrj�q^oq^o^qb*� _lsfkb�pborj

1+



^i_rjfk� &co^`qflk� T'*� Dlifk� ob^dbkq*� L+jbqevi+B+�

^pm^oq^qb*�h^fkf`�^`fa*�J+dirq^j^qb*�nrfpnr^i^qb*�plafrj�

`eilofab*� mlq^ppfrj� `eilofab*� mlq^ppfrj� melpme^qb*�

j^dkbpfrj�`eilofab*� abuqolpb*� plafrj�_f`^o_lk^qb*� Rofp+�

j^ib^qb� &Qfdj^� Aebjf`^i� Aljm^kv*� Qq,� Jlrfp� KM'�9�

o^afl^`qfsb�`^i`frj+23�&G,A,L,�P^afl`ebjf`^ip*�Aibsbi^ka�

MF'9� s^`rrj� cfiqo^qflk� ^mm^o^qrp� ^ka� .,23-­JGK� ^nrblrp�

cfiqbop� &Kfiifmlob�Alomlo^qflk*� @bacloa�K?'9� ob^av�p^cb�

p`fkqfii^qflk� cirfa� &@b`hj^k� Gk`,*� Driiboqlk� A?'�,�

Bbflkfwba�t^qbo�t^p�l_q^fkba�_v�cfiqbofkd�afpqfiiba�t^qbo�

qeolrde�^�Kfiif+O�t^qbo�pvpqbj�&Kfiifmlob',� Erfkb^�mfdp�

lc�bfqebo�pbu�tbfdefkd�1..+2..d�e^a�_bbk�mro`e^pba�colj�

Ae^oibp�Pfsbo�J^_lo^qlofbp� &Klkqob^i*� OA',

2,0,0� Nobm^o^qflk�lc�pvk^mqlpljbp8

Qvk^mqlpljbp� tbob� mobm^oba� _v� qeb� jbqela� lc�

Uefqq^hbo� &22'*� &Dfdrob�/3',� Erfkb^�mfdp�tbob�hfiiba�_v�

�̂ pe^om�_ilt�ql�qeb�eb^a,� Dlob_o^fkp*� &qeb� colkq�m^oq�

lc�^�sboqb_o^qbp�_o^fk*� tef`e�fk`irabp�qeb�afbk`bme^ilk�

^p�tbii�^p�qeb�qbibk`bme^ilk'�*�tbob�objlsba�peloqiv�^cqbo�

qeb� ab^qe� lc� qeb� ^kfj^ip� ^ka�qeb� pvk^mqlpljbp�mobm^oba�

lk�qeb�a^v�lc�qeb�^pp^vp,� Rvmf`^iiv� fq�qllh�^_lrq� 3e�

ql�mobm^ob�qeb�pvk^mqlpljbp� &Dfdrob�/1',� ?ii�mol`barobp�

tbob� alkb� lk� f`b� lo� fk�obcofdbo^qba�`bkqofcrdbp� pbq� ^q�

2}A,� Reb� qfpprb� t^p� ofkpba� fk� fplqlkf`� p^ifkb� ^ka

1,



tbfdeba,� Qq^oqfkd� colj� ^� drfkb^� mfd� `bob_o^i� `loqbu�

tbfdefkd� colj� 0+1d*� qeb� cfk^i� prpmbkpflk� `lkq^fkba�

^mmolufj^qbiv� 0.+1.jd�molqbfk-­ji,� Nobifjfk^ov� pqrafbp�

bpq^_ifpefkd� ^� co^jbtloh� clo� qebpb� bumbofjbkqp� ^ob�

mobpbkqba�fk�?mmbkafu�@,

2,0,1� Qvk^mqlkbrolpljb�bkof`eba�mobm^o^qflkp8

Qvk^mqlkbrolpljbp� tbob� cobpeiv� mobm^oba� _v�

eljldbkfwfkd�qeb� `bob_biirjp� lo�efmml`^jmf� fk�^�jbafrj�

`lkq^fkfkd� .,05K� pr`olpb*� iMjK� qofp+j^ib^qb*� GjK�

afqeflqeobfqli,� Reb�/.#�eljldbk^qbp�tbob�`bkqofcrdba�^q

/*...� V�d�clo� /.�jfk�^ka�qeb�mbiibq�t^p�afirqba�ql� 3ji�

tfqe�qeb�eljldbkfwfkd�_rccbo,� Refp�t^p�rpba�clo� �̂`orab�

pvk^mqlkbrolplj^i�co^`qflk,

2,0,2� Kb^probjbkq�lc�molqbfk8

Reb� ^jlrkq� lc� molqbfkp� fk� pvk^mqlpljbp� t^p�

abqbojfkba�_v� qeb�jbqela� lc� Jltov� &23',� Bbqbojfk^qflk�

lc�molqbfkp�_v�`llj^ppfb�_irb*� ^�jlob�`lksbkf^kq�jbqela�

clo� jb^profkd� plir_ib� molqbfkp*� s^p� ro+bif^_ib� clo�

pvk^mqlplj^i�molqbfkp�_b`^rpb�lc� fk`ljmibqb�_ob^h^db�lc�

pvk^mqlpljbp,� Reobb�pbm^o^qb�qbk+clia�afirqflkp�lc�qeb�

pvk^mqlpljbp�tbob�j^ab�^ka�/ . -­ui�lc�b^`e�lc�qebpb�afirqba�

p^jmibp�t^p�^aaba�ql�/7.-­fi�lc�abflkfwba�t^qbo,� Qq^ka^oap

1-­



tbob� j^ab� tfqe� _lsfkb� pborj� ^i_rjfk� afirqba� ql� dfsb� �̂

o^kdb� lc� 3+03-­fd� molqbfk� ^ka� mol`bppba� ^ilkd� tfqe� qeb�

p^jmibp9� )﴿'';;(﴾� lc� GL�L^MF�t^p� ^aaba� ql� b^`e� qr_b*� qeb�

p^jmibp�sloqbuba�^ka�ibcq�clo�^q�ib^pq�1.�jfk�^ka�rpr^iiv�

lsbokfdeq�ql�bkprob�`ljmibqb�_ob^hrm�lc�qeb�pvk^mqlpljbp,�

Mkb�slirjb�lc�^� .,3#�Almmbo+prime^qbwcQFdM'� +�/#� Qlafrj�

mlq^ppfrj�q^oq^o^qb� plirqflk�t^p�jfuba�tfqe� 3.� slirjbp�

lc� 0 ,. #� plafrj� _f`^o_lk^qb9� 0 ,. ji� lc� qefp� jfuqrob� t^p�

^aaba� ql� b^`e� p^jmib,� Qlirqflkp� tbob� sloqbuba� ^ka�

^iiltba�ql�pfq�clo�/.�jfk�_bclob�^aafkd�0..-­ui�lc�GL�Dlifk�

ob^dbkq,� Reb�ob^`qflk�t^p�^iiltba�ql�`lkqfkrb� ^q�ollj�

qbjmbo^qrob�clo� 1�.�jfk,� Reb�^_plo_^k`b�t^p�jb^proba�^q�

53.kj� tfqe� �̂ aflab� ^oo^v� pmb`qolmelqljbqbo� &Fbtibqq�

N^`h^oa*� jlabi� 6230?'*� rqfifwfkd� FN� 673//� ST-­TGQ�

nr^kqfq^qflk� plcqt^ob� ql� ao^t� �̂ pq^ka^oa� `rosb� ^ka� ql�

`^i`ri^qb�qeb�molqbfk�`lk`bkqo^qflkp�lc�qeb�p^jmibp,

2,0,2� Bbqbojfk^qflk�lc�`^i`frj�rmq^hb8

A^i`frj�rmq^hb�fk�pvk^mqlpljbp�̂ ka�pvk^mqlkbrolpljbp�

t^p� jb^proba� _v� fk`r_^qfkd�qeb� qfpprb� fk� mevpflildf`^i�

jbafrj�̀ lkq^fkfkd�o^afl^`qfsb�`^i`frj�%%\Â Aid,� Reb�kloj^i�

`lkqoli� jbafrj� `lkq^fkba� fk� cfk^i� `lk`bkqo^qflk8� /2.jK

L^Ai*� 2jK�IMG*� GjK�IF\NM\*� GjK�KdAi\*� iMjK�abuqolpb*� 3jK�

L^FAMg*� iMjK� Rofp+j^ib^qb� &mF� 5� 2'*� GjK� A^Aid

,)



&^mmolufj^qbiv�.,3HäA/�\\Â Aig'� &2.',� Gk�bumbofjbkqp�tfqe�

pvk^mqlkbrolpljbp� qeb� kloj^i� jbafrj� `lkq^fkba8� /03jK

L^Ai*� iMjK�abuqolpb*� 3jK�L^FAMg*� 0.jK�Rofp+FAi� &mF�5,2'*�

GjK�A^Aig� &^mmolufj^qbiv�5%8H-­E�\\A^',� ?�qlq^i�slirjb�lc�

.,3ji�t^p�rpba� clo�qeb�bumbofjbkqp�tef`e� fk`iraba� 0.\/�

lc�bfqebo�pvk^mqlpljbp�lo�pvk^mqlkbrolpljbp,� ?ii�lc�qeb�

^`fap�tbob�afpplisba�fk�GjK�L^MF�cliiltba�_v�qeb�^aafqflk�

lc� ^k� bnr^i� ^jlrkq� lc� GjK� FAi,� Reb� jbafrj� t^p�

mobfk`r_^qba�^q� 1.}A�tfqelrq�pvk^mqlpljbp� clo� 0�jfk�^ka�

qeb�rmq^hb�pq^oqba�_v�^aafkd�pvk^mqlpljbp�tef`e�tbob�hbmq�

lk� f`b� ql� j^fkq^fk� qebfo� pq^_fifqv,� Reb� ob^`qflk� t^p�

pqlmmba� ^cqbo� lkb� jfk� _v� qeb� ^aafqflk� lc� 0,3ji� lc� f`b�

`lia�pqlmmfkd�plirqflk�`lkq^fkfkd8� /2.jK�L^Ai*� 0jK�IAi*�

GjK� IFdNM\*� 3jK�L^FAMg*� 1jK�CBR?*� iMjK�Rofp+j^ib^qb� &mF�

5,2',� Gjjbaf^qbiv� rmlk� pqlmmfkd� qeb� ob^`qflk� qeb�

prpmbkpflk�t^p�cfiqboba�qeolrde�.,23\j�^nrblrp� cfiqbop*�

cliiltba�_v�qeobb�ofkpbp�tfqe�0,3ji�lc�ofkpfkd�plirqflk�

tef`e�`lkq^fkba�/1.jK�L^Ai*� 3jK�IAi*� M,MijK�A^Ai\� &`lia'*�

0,3jK�KdAid� ^ka� 2.jK�Rofp+j^ib^qb� mF� &5,2'*� &24',� Reb

cfiqbop�tbob�pl^hba�clo�^q�ib^pq�Ge�fk�f`b�`lia�03.jK�IAi�

ql� _fka� `^qflkf`� pfqbp� lk� qeb� cfiqbop� ^ka� tbf�<� m^ppba�

qeolrde� ^� _b^hbo� lc� afpqfiiba� t^qbo� _bclob� _bfkd� rpba,�

Reb�s^`rrj�cfiqo^qflk�^mm^o^qrp�t^p�ofkpba�tfqe�afpqfiiba�

t^qbo�_bqtbbk�b^`e�p^jmib,� Reb� cfiqbop�tb�b�^iiltba�ql�

aov*� p`fkqfii^qflk� c\rf^� t^p� ^aaba*� ^ka� qeb� p^jmibp�

^k^ivwba�clo�o^afl^`qfsb�ab`^v�fk� �̂p`fkqfii^(�iMk�`lrkqbo

,*



&N^`h^oa�jlabi�0...A?',� C^`e�a^v�qeb�bumbofjbkq�t^p�ork*�

qtl+iM-­fi� ^ifnrlqp� lc� qeb� o^afl^`qfsb� `^i`frj� plirqflk�

tbob�`lrkqba�`lk`roobkqiv�tfqe�qeb�bumbofjbkq^i�p^jmibp,�

Refp�jb^probjbkq�t^p�qeb�_^pfp�clo�̀ ^i`ri^qfkd�qeb�^jlrkq�

lc�`^i`frj�q^hbk�rm�_v�qeb�m^oqf`ibp� &pbb�^mmbkafu�@',

2,1� PCQSJRQ8

2,1,[� A^ã`frj�rmq^hb�fk�pvk^mqlpljbp8

Lbfqebo�B?�&GjK'*�I?�&GjK'*�lo�LKB?�&GjK� pqfjri^qba�

`^i`frj�rmq^hb� fk�pvk^mqlpljbp� colj�qeb�clob_o^fk�rkabo�

qeb� bumbofjbkq^i� `lkafqflkp*� ^iqelrde� J+di]q^jf`� ^`fa�

&GjK'� `^rpba� �̂ pfdkfcf`^kq� fk`ob^pb� fk� `^f`frj� rmq^hb�

&Dfdrob� /2',� Pbpriqp� mobpbkqba� fk� Dfdrob� f2� ^ob�

kloj^ifwba�jb^kp�colj�0 �bumbofjbkqp�rpfkd�pbm^o^qb�drfkb^�

mfdp,� C^`e� bumbofjbkq� t^p� mboclojba� fk� qofmif`^qb,�

?`qr^i� `lkqoli� s^irbp� tbob� /,.0� ^ka� /,05� kjlibp�

A^))-­jd-­jfk,� A^i`frj�rmq^hb�t^p�pfdkfcf`^kqiv�pqfjri^qba�

_v� GokK�J+dirq^jf`�^`fa�^ka�_v�5.�jK�mlq^ppfrj� &Qqrabkqp+�

q�qbpq*� m:,./'*� _rq�t^p�klq�^iqboba�_v�GjK�B?*� GjK�I?�lo�

GjK�LKB?,� Cumbofjbkqp�rpfkd� iltbo�`lk`bkqf^qflkp�lc� C??�

^ob� klq� obmloqba�^p�kl�bccb`qp�tbob�l_pbosba,

2,�R,,%� A^i`frj�rmq^hb�fk�pvk^mqlkbrolpljbp8

A^i`frj� rmq^hb� fk� efmml`^jm^i� ^ka� `bob_bii^o

,+



pvk^mqlkbrolpljbp� t^p� pfdkfcf`^kqiv� fk`ob^pba� clo� qeb�

qbpq� qr_bp� `lkq^fkfkd� GjK� dirq^jf`� ^`fa*� lo� 5.jK�

mlq^ppfrj*� &Dfdrobp� /3+0.',� Lbfqebo�I?� &GjK'*� B?� &2.+�

2�..-­fK'�*� OO� &iMM\K'*� lo�LKB?�&GjK'� peltba�^kv�pfdkfcf`^kq�

`e^kdb�fk�`^i`frj�rmq^hb� fk�^kv�lc�qeb�bumbofjbkqp�tfqe�

pvk^mqlkbrolpljbp� &Dfdrobp�/3+0.',� Bljlf`�^`fa� &0..\K'�

afa� klq� mlqbkqf^qb� `^i`frj� rmq^hb� _v� /,MjK� LKB?� fk�

efmml`^jm^i�lo�`bob_bii^o�pvk^mqlkbrolpljbp�&Dfdrobp�/7*�

-­+%�)

2,2� BGQASQQGML8

Ll� pqfjri^qflk� lc� `^i`frj� rmq^hb� _v� B?� fk� bfqebo�

pvk^mqlpljbp� lo� pvk^mqlkbrolpljbp� t^p� clrka� rkabo� qeb�

bumbofjbkq^i� `lkafqflkp� rpba,� J+dirq^j^qb� `^rpba� �̂

pfdkfcf`^kq� fk`ob^pb�fk�`^i`frj�rmq^hb�fk�pvk^mqlpljbp,�

Refp� bccb`q� t^p� jlob� molklrk`ba� fk� pvk^mqlkbrolpljbp,�

Qfk`b� pvk^mqlpljbp� qebjpbisbp� j^v� `lkq^fk� pljb�

mlpqpvk^mqf`�p^`p�qebpb�obpriqp�^ob�`lkpfpqbkq�tfqe�qeb�

evmlqebpbp�qe^q�J+dirq^jf`�^`fa�fk`ob^pbp�`^i`frj�rmq^hb�

sf^� �̂mlpq+pvk^mqf`�ob`bmqlo,

Mqebo� fksbpqfd^qlop� e^sb� peltk� qe^q� J+dirq^j^qb�

`^rpbp� fk`ob^pba� `^i`frj� fkciru� fkql� pvk^mqlkbrolpljbp�

colj� fjj^qrob� o^q� _o^fk� &25',� Rebv� ^ipl� clrka� ^k�

buqobjbiv� ilt� mlqbk`v� ^ka� bccf`^`v� lc� I?� ^ka� LKB?� fk�

`^rpfkd� fk`ob^pbp� fk� fkqbok^i� `^i`frj,� Reb89b� obpriqp

,�,



^ipl�prmmloq�qeb�`lk`irpflk�qe^q�B?�^ka�I?�^ob�klq�^`qfkd�

afob`qiv�^q�bfqebo�^�mob+pvk^mqf`�lo�^�mlpq+pvk^mqf`�I?�

ob`bmqlo�ql�`^rpb�`^i`frj�rmq^hb,� Reb�pmb`fcf`�ob`bmqlo�

jbaf^qfkd� J+dirq^j^qb� fkar`qflk� lc� `^i`frj� rmq^hb� fk�

pvk^mqlkbrolpljbp� t^p� molmlpba� ql� _b� qeb� OO� ob`bmqlo�

&25'�,� Reb� a^q^� mobpbkqba� ebob� al� klq� prmmloq� qefp�

`lk`irpflk,

Nevpflildf`^i�pvp�:\jp�^ob�`e^o^`qbofwba�_v�avk^jf`�

bnrfif_of^*� ^ka� bif`fq� `e^kdbp� sf^� mboqro_^qflkp� fk�

tef`e� qebob� fp� �̂ qbkabk`v� ql� ob+bpq^_ifpe� qebpb�

bnrfif_ofrjp,� Rebob� fp� ^� ilt� ibsbi� obib^pb� ^ka� o^mfa�

rmq^hb� lc� dirq^j^qb� l``roofkd� `lkqfkrlrpiv� ^q�

dirq^j^qbodf`�kbrolkp�fk�qeb�̀ bkqo^i�kboslrp�pvpqbj�&26'�,�

?kv� `ljmlrka�tef`e� fkqbocbobp�tfqe�qeb� ^_fifqv�lc� qefp�

pvpqbj� ql� obqrok� ql� ^� j^k^db^_ib� `lk`bkqo^qflk� lc�

fkqbopvk^mqf`� dirq^j^qb� fp� ifhbiv� ql� _b� qluf`,� Gq� fp�

mlppf_ib�qe^q�B?�^ka�I?�^`q�fkafob`qiv�EH�PEPI�ql�obpriq�

fk�qluf`�ibsbip�lc�`^i`frj�fk�mlpqpvk^mqf`�kbrolkp,� Reb�

kbrolqluf`fqv� lc� I?� ^ka� mobprj^_iv� B?� fp� abmbkabkq� lk�

fkq^`q� dirq^j^qbodf`� fkkbos^qflk*� ^ka� ifhb� J+nirq^j^qb�

obpriqp�fk�qeb�abpqor`qflk�lc�mlpq+pvk^mqf`�kbrolkp�tefib�

pm^ofkd� ^ulkp� lc� m^pp^db� &/6',� Klpq� lc� qeb�I?�_fkafkd�

pfqbp� ^ob� clrka� lk�pvk^mqlplj^i� jbj_o^kbp� &/2',� Rebpb�

kbrolqlufkp�j^v�lmbo^qb�_v�pqfjri^qfkd�dirq^j^qb�obib^pb�

lo� _il`hfkd� qeb� obrmq^hb� jb`e^kfpjp� obpriqfkd� fk�

fk`ob^pba�ibsbip�lc�dirq^j^qb�tef`e�`lria�_b�qeb�riqfj^qb

,-­





B?�clo�qefp�pfqb�`lria�`^rpb�^�_il`h^db�^q�qeb�obrmq^hb�

pfqb� &Dfdrob� 0/',� Qfk`b�qeb�kloj^i� qbojfk^qflk�lc�qeb�

bu`fq^qlov� jbpp^db� _v� J+dirq^j^qb� obifbp� lk� obrmq^hb*�

^k� fkqbocbobk`b�^q�qefp�ibsbi�`lria�obpriq�fk�molilkdba�

bu`fq^qflk�^ka�pbfwrobp,

Droqebo�obpb^o`e�fksbpqfd^qfkd�qeb�mlppf_ib�olib�lc�

B?� fk� _il`hfkd� J+dirq^j^qb� obrmq^hb� jb`e^kfpjp� ^ka-­lo�

pqfjri^qflk�lc�mobpvk^mqf`�obib^pb�fp�t^oo^kqba,
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Dfdrob�/2, Cccb`q� lc� bu`fq^qlov� ^jfkl� ^`fap� lk�
`^i`frj� rmq^hb� fk� pvk^mqlpljbp,�
Qvk^mqlpljbp� mobm^oba� colj� drfkb^� mfd�
clob_o^fkp�tbob� fk`r_^qba�fk�qeb�^_pbk`b�
&A'� lo� mobpbk`b� lc� afccbobkq� bu`fq^qlov�
^jfkl� ^`fap� f,b,� GjK� aljlf`� ^`fa� &B?'�9�
GjK� h^fkf`� ^`fa� &I?'9� GjK� L+jbqevi+B+�
^pm^oq^qb� &L'�9� GjK� J+dirq^jf`� ^`fa� &E'�9�
5MjK� mlq^ppfrj� `eilofab� &I',� Reb� jbafrj�
`lkq^fkba�0jK�Y\\Â Ai\[�,�Pbpriqp�^ob�_^pba�
lk�qtl�pbm^o^qb�bumbofjbkqp�b^`e�mboclojba�
fk�qofmif`^qb,� @^op�obmobpbkq�kloj^ifwba�
jb^kp�)�pa*� k;; 4 �l_pbos^qflkp,� (�m�:� ,. / ,
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Dfdrob�/3, Cccb`q� lc� aljlf`� ^`fa� ^ka� mlq^ppfrj� lk�
`^i`frj�rmq^hb�fk�pvk^mqlkbrolpljbp�colj�
drfkb^�mfd�efmml`^jmf,� Qvk^mqlkbrolpljbp�
tbob� fk`r_^qba� fk� qeb� ^_pbk`b� &A'� lo�
mobpbk`b�lc�bfqebo�iMM-­uK�aljlf`�̂ `fa�&B?'�9�
0..-­fK�aljlf`�^`fa�&B?'�9�lo�5MjK�mlq^ppfrj�
`eilofab� &I'�,� Reb� jbafrj� `lkq^fkba� GjK�
Y\\Â Aid[�,� @^op�obmobpbkq�jb^kp�)�pa*� k;;1�
l_pbos^qflkp,� (�m�:� ,. / ,
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Dfdrob�/4, Cccb`q� lc� bu`fq^qlov� ^jfkl� ^`fap� ^ka�
mlq^ppfrj� lk� `^i`frj� rmq^hb� fk�
pvk^mqlkbrolpljbp� colj� drfkb^� mfd�
efmml`^jmf,� Qvk^mqlkbrolpljbp� tbob�
fk`r_^qba�fk�qeb�^_pbk`b� &A'� lo�mobpbk`b�
lc�afccbobkq�bu`fq^qlov�^jfkl�^`fap�f,b,�
GjK�J+dirq^jf`�^`fa�&E'�9�6.-­fK�aljlf`�^`fa�
&B?'�9�6.-­fK�aljlf`�̂ `fa�mirp�GjK�J+dirq^jf`�
^`fa� &B?)E'9� iMMrK�nrfpnr^if`�^`fa� &OO'9�
5MjK�mlq^ppfrj� `eilofab� &I'�*� Reb� jbafrj�
`lkq^fkba� GjK� &\A^Ai\H,� @^op� obmobpbkq�
jb^kp�X�pa*� k;;1� l_pbos^qflkp,� #�m�:� ,./,

0-­



A >5� DD 85

Dfdrob�/5, Cccb`q�lc�bu`fq^qlov�̂ jfkl�̂ `fa�lk�̀ ^i`frj�
rmq^hb� fk� pvk^mqlkbrolpljbp� colj� drfkb^�
mfd� efmml`^jmf,� Qvk^mqlkbrolpljbp� tbob�
fk`r_^qba�fk�qeb�^_pbk`b� &A'� lo�mobpbk`b�
lc�afccbobkq�bu`fq^qlov�^jfkl�^`fap�f,b,�
GjK�J+dirq^jf`�^`fa� &E'9� GjK�L+jbqevi+B+�
^pm^oq^qb�&L'�9�GjK�h^fkf`�̂ `fa�&I?'�9�iMMrK�
nrfpnr^if`� ^`fa� &OO'�9� 2�..-­uK� aljlf`� ^`fa�
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l_pbos^qflkp,� (�m�:� ,. / ,
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Dfdrob�/6, Cccb`q� lc� bu`fq^qlov� ^jfkl� ^`fap� lk�
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Dfdrob�0., Cccb`q� lc� bu`fq^qlov� ^jfkl� ^`fa� ^kap� lk�
`^i`frj�rmq^hb�fk�pvk^mqlkbrolpljbp�colj�
drfkb^� mfd� `bob_biirj� tfqe� 13� jK�
mlq^ppfrj,� Qvk^mqlkbrolpljbp� tbob�
fk`r_^qba�fk�qeb�^_pbk`b� &A'� lo�mobpbk`b�
lc�afccbobkq�bu`fq^qlov�^jfkl�^`fap�f,b,�
GjK�J+dirq^jf`�^`fa� &E'9� GjK�L+jbqevi+B+�
^pm^oq^qb� &L'9� GjK�h^fkf`�^`fa� &I?'9� GjK�
LKB?�mirp�0..xfK�aljlf`�^`fa� &L)B?'�9�0..-­fK�
aljlf`� ^`fa� &B?',� Reb� jbafrj� `lkq^fkba�
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3,� ECLCP?J�BGQASQQGML8

3,/� QMSPAC�MD�BMKMGA�?AGB8

Qebiicfpe�e^sb�_bbk�hkltk�ql�̀ lk`bkqo^qb�qlufkp�pr`e�

^p�ib^a*� jbo`rov*� ^ka�evaol`^o_lkp�tef`e�`^k�̂ ``rjri^qb�

fk�qebfo�qfpprb�^q� / . . . �qfjbp�qeb�ibsbi�tef`e�l``rop�fk�

qeb�bksfolkjbkq�&3/*�30*�31',� Gk�^aafqflk�k^qro^i�qlufkp�

molar`ba� _v� mevqlmi^khqlk� pr`e� ^p� m^o^ivqf`� pebiicfpe�

mlfplk�^ka�af^ooebqf`�pebiicfpe�mlfplkp�e^sb�_bbk�peltk�

ql�`lk`bkqo^qb� fk�jrppbip�^ka�`^rpb�qluf`fqv� fk�erj^kp�

tel� `lkprjba� qebpb� jrppbip� &32',� Rebpb� fk`fabkqp� ^ob�

fks^of^_iv�^ppl`f^qba�tfqe�^id^i�_illjp� &33*� 34',

Skifhb� jlpq� plro`bp� lc� clla� rpba� _v� erj^kp*�

`lkprjmqflk� lc� pebiicfpe� lcqbk� fk`irabp� b^qfkd� qeb�

afdbpqfsb�qo^`q,� Refp�jb^kp�qe^q�^ii�lc�qeb�rkafdbpqba�

j^qqbo�fk� `eb�jrppbi� fp�b^qbk�^ilkd�tfqe�qeb�lod^kfpj,�

Qfk`b� B?� t^p� `lk`bkqo^qba� fk� qeb� afdbpqfsb� di^kap� lc�

jrppbip*� qefp�t^p�`lkpfpqbkq�tfqe�^�klk+jrppbi�lofdfk�ql�

qeb� qlufk,� C^oiv�l_pbos^qflkp� lc� `lkq^jfk^qba�jrppbip�

obsb^iba�qe^q�qebv�e^a�jr`e�i^odbo�^ka�dobbkbo�afdbpqfsb�

di^kap� qe^k� klk+qluf`�jrppbip� prddbpqfkd�qe^q�qebv� e^a�

_bbk� `lkprjfkd� i^odb� ^jlrkqp� lc� mevqlmi^khqlk,�

Alkq^jfk^qba� jrppbip� mlppbppba� clro� qfjbp� jlob�

`eilolmevii+?*� ^k�fkaf`^qlo�lc�^id^i�_flj^pp*� qe^k�olk+�

qluf`�jrppbip� &35',

6.



Bo,� Jlrfp�F^kf`*� &Bbm^oqjbkq�lc�@flildv�S,N,C,G,'*�

obmloqba�_illjp�lc�qeb�mbkk^qb�af^qlj�4ENRM?DE=�JOHCAHM�

fk�qeb�A^oafd^k�Pfsbo�arofkd�qeb�p^jb�qfjb�mbofla�qe^q�

i^odb� ^jlrkqp� lc� B?�tbob� clrka� fk�jrppbip� fk� /765� ^ka�

^d^fk�fk�/766� &J,� F^kf`*�Nboplk^i�`ljjrkf`^qflk'�,� Mqebo�

fksbpqfd^qlop�e^sb�abjlkpqo^qba�qe^q�mrob�`riqrobp�lc�L,�

JOHCAHM� colj� N,C,G,� ofsbo� t^qbop� `lkq^fkba� B?� ^ka�

prddbpqba� qe^q� mevqlmi^khqlk� ^ob� qeb� plro`b� lc� qeb�

qluf`fqv�&5'�,� ?iqelrde�qeb�krj_bo�lc�^id^i�pmb`fbp�tef`e�

e^sb� qeb� `^m^`fqv� ql� molar`b� B?� fp� rkhkltk*� qebpb�

obpriqp�prmmloq�qeb�`lk`irpflk�qe^q�B?�fk�b^pqbok�N,C,G,�

jrppbip�t^p�molar`ba�_v�4%�JOHCAHM�arofkd�^k�^id^i�_illj�

tef`e�^mmb^op�ql�_b�^k�^kkrbi�bsbkq,

3,0� ?L?JWQGQ�MD�BMKMGA�?AGB8

Reb� pmb`qorj� lc� ^k^ivqf`^i� jbqelap� ^s^fi^_ib� clo�

qeb�jb^probjbkq�lc�B?� fp� pqfii� fk�qeb�mol`bpp�lc� _bfkd�

absbilmba�_v�^�krj_bo�lc�p`fbkqfpqp,� ?�pbkpfqfsb�^jfkl�

^`fa�jbqela�e^p�_bbk�^a^mqba�clo�qeb�jb^probjbkq�lc�B?*�

^ka� fp� rpbcri� clo� pb^t^qbo� lo� p^jmibp� qe^q� ^ob� ilt� fk�

qeb� lqebo� ^jfkl� ^`fap� &5'�,� Nolifkb*� fk� m^oqf`ri^o*�

birqbp� sbov� `ilpb� ql� B?� fk� qefp� jbqela,� Gq� fp� ^ipl�

fjmloq^kq� ql� cfka� ^klqebo� fkqbok^i� pq^ka^oa� clo� qefp�

jbqela�_b`^rpb�qeb�mrq^qfsb�B?� fpljbo�t^p� clrka�ql�`l+

birqb�tfqe�qeb�fkqbok^i�pq^ka^oa*� afevalh^fkf`�^`fa*� fk

6/



qeb�pvpqbj�rpba�^ka�`^k�fkqolar`b�^k�boolo�fk�qeb�obpriqp�

_v�dfsfkd�^�c^ipb�efde�s^irb�clo�qeb�fkqbok^i�pq^ka^oa,�

Reb�mrq^qfsb�B?�fpljbo�t^p�fks^of^_iv�^ppl`f^qba�tfqe�B?�

fk� jrppbi� p^jmibp� ^k^ivwba� _v� FNJA,� ?� `ib^krm�jbqela�

mboe^mp�_^pba�lk�^kflk�lo�`^qflk�bu`e^kdb�`eolj^qldo^mev�

fp� kbbaba� fk� loabo� ql�j^hb� qefp� qb`ekfnrb�jlob�tfabiv�

^mmif`^_ib,

Reb� obsbopb� me^pb� FNJA� jbqela� tef`e� t^p� qeb�

mobaljfk^kq�jbqela�rpba� fk�qefp�qebpfp*� fp� ifjfqba�ql�

^mmolufj^qbiv� / , . � mmj� tfqe� qeb� `roobkq� pbkpfqfsfqv�

pbqqfkd�lc�.,./�?SDQ,� Dfkafkd�^�jbqela�ql�croqebo�`ib^k�

rm�qeb�p^jmib�pelria�fk`ob^pb�qeb�pfdk^i�ql�klfpb�o^qfl�

^iiltfkd�qeb�pbkpfqfsfqv�ql�_b�^agrpqba�altkt^oap�lo�qeb�

fkgb`qflk�^jlrkq�ql�_b�fk`ob^pba,

Reb�rpbcrikbpp�lc�aflab�^oo^v�pmb`qolmelqljbqov�clo�

nr^kqfcvfkd� B?� fp� abmbkabkq� lk� ^k� bsbk� efdebo� nr^ifqv�

`ib^k� rm� jbqela� clo� qeb� p^jmibp� _b`^rpb� fq� albp� klq�

mlppbpp�qeb�`^m^`fqv*� qe^q�FNJA�jbqelap�al*� ql�pbm^o^qb�

lrq� fkqbocbofkd�pr_pq^k`bp,� ?�`ib^krm�jbqela�absbilmba�

clo� fjmolsfkd�qeb�FNJA�jbqelap�j^v�^ipl�_b�^a^mqba� clo�

�̂ pmb`qolmelqljbqof`� jbqela,� Rebobclob� ^ii� lc� qeb�

^k^ivqf`^i� jbqelap�afp`rppba� ^ob� ^q�mobpbkq� ifjfqba� _v�

�̂kbba�clo�^�_bqqbo�absbilmba�`ib^krm�mol`barob,
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3,1� NSPGDGA?RGML�MD�BMKMGA�?AGB8

Bljlf`� ^`fa*� ^ilkd�tfqe� fplaljlf`�^`fap�?*� @*� bka�

A�e^a�_bbk�mrofcfba�colj�-­DIH@LE=� =LG=N=�rpfkd�obsbopb�

me^pb*� BC?C� `biirilpb*� ^ka� pbme^abu�dbi� `eolj^qldo^mev�

^iqelrde�qeb�jbqela� fp�klq�abp`of_ba� fk�abq^fi� &2',� ?�

mobm^o^qfsb� FNJA� jbqela� pq^oqfkd� tfqe� ^� eljldbk^qb� lc�

telib�jrppbip�t^p� ob`bkqiv�mr_ifpeba� &6 ',� Refp�jbqela�

rpba� / #�^`bqf`�^`fa�tfqe�^k�^`bqlkfqofib8t^qbo�do^afbkq�

^ka�obpriqba�fk�^�vbiiltfpe�lfi�tef`e�obnrfoba�obmb^qba�

`ovpq^iifw^qflk�fk�loabo�ql�dbq�`lilroibpp�kbbaibp� &6 ',�

Reb� p^jb� ^rqelop� ^ipl� obmloqba� ^� o^qebo� `ljmibu� ^kflk�

bu`e^kdb�jbqela,� Reb�ob`lsbofbp� clo�qebpb�qtl�jbqelap�

tbob�klq�obmloqba,

Reb� mrofcf`^qflk� p`ebjb� clo� B?� lrqifkba� fk� qefp�

qebpfp�mlppbppbp� qeb�^as^kq^dbp� lc� pfjmif`fqv� ^ka�efde�

ob`lsbov,� Refp� jbqela� j^v� _b� rmdo^aba� clo� l_q^fkfkd�

dob^qbo� nr^kqfqfbp� lc� B?� _v� rpfkd� mobm^o^qfsb� FNJA�

`lirjkp*� ^iqelrde�`^ob�jrpq�_b�q^hbk�qe^q�qeb�obplirqflk�

kb`bpp^ov� clo� ^� efde� nr^ifqv� pbm^o^qflk� lc� B?� colj�

`lkq^jfk^kqp� fp�j^fkq^fkba,� Gc� ^� i^odb�nr^kqfqv�lc�B?�

fp�mrofcfba*� qefp�tfii� ^iilt�^� i^odbo�krj_bo�lc� mrofqv�

qbpqp� ql� _b� mboclojba� lk� lkb� _^q`e� tefib� ib^sfkd� �̂

pfdkfcf`^kq�^jlrkq�^s^fi^_ib�clo�obpb^o`e,� ?ipl�^k�^kflk�

lo�`^qflk�bu`e^kdb� `eolj^qldo^mev� pvpqbj�pelria� _b� pbq�

rm� ql� ^iilt� ^� croqebo� mrofcf`^qflk� pqbm� ^ka-­lo� ^k
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3,2,0� Kb`e^kfpjp�lc�kbrolqluf`fqv8

Reb�jb`e^kfpj&p'� _v�tef`e�B?�`^rpbp� qluf`� bccb`qp�

^ob� lkiv� m^oqf^iiv� rkabopqlla� ^q� qefp� qfjb,� Gq� fp

qelrdeq�qe^q�B?�molar`bp�qluf`fqv�^k^i^dlrp� ql�I?*� ^ka�

qe^q� I?�qluf`fqv� fp�jbaf^qba�qeolrde�I?�ob`bmqlop� &0/*�

40',� Fltbsbo*� fq�pelria�_b�objbj_boba�qe^q�B?�mlppbppbp�

^k�bi^_lo^qb�pfab�`e^fk�^ka�^k�^aafqflk^i�`^o_luvi�dolrm�

tef`e�j^v�%+Gilt�fq�ql�buboq�bccb`qp�tef`e�^ob�afccbobkq�

colj�I?,� Qfk`b�B?�cfkap� fqp�t^v� fkql�qeb�_o^fk� fq�j^v�

^ipl� cfka� fqp� t^v� fkql� qeb� fkqboflo� lc� `biip� tebob� fq�

`lria� fkqbocbob� tfqe� qeb� kloj^i� crk`qflkfkd� lc� fkqo^+

kbrolk^i� pfdk^iifkd� jb`e^kfpjp,� 'kb� lc� qeb� mlqbkqf^i�

pfqbp� lc� ^`qflk� fp�^q�qeb� ibsbi� lc�`v`if`�kr`iblqfabp,�

Av`if`�EKN�e^p�_bbk�peltk�ql�_b�pqfjri^qba�_v�I?�&41*� 42'�

^ka�`v`if`�?KN�^mmb^op�ql�_b�^ccb`qba�_v�B?�&rkmr_ifpeba�

obpriqp',� Qfk`b� `^i`frj� j^v� obdri^qb� _lqe� lc� qebpb�

`v`if`� kr`iblqfabp*� bccb`qp� lk� qebpb�jbppbkdbo� pvpqbjp�

j^v�_b�qeolrde�^�`eolkf`�mboqro_^qflk�lc�`^i`frj�ibsbip�

bfqebo�fkqo^`biiri^oiv�lo�^q�qeb�ibsbi�lc�ob`bmqlop,

Gq�fp�pqfii�nrfqb�mlppf_ib�qe^q�B?�`^rpbp�bibs^qba�

fkqo^`biiri^o� `^i`frj� fk� ^k�   fk� sfsl  � pfqr^qflk� tebob�

qeb� kbosb� `biip� ^ob� pqfii� fkq^`q,� Drqrob� bumbofjbkqp�

`y� a�_b�afob`qba�qlt^oap�_o^fk�pif`bp� fk�loabo�ql�qbpq�

tebqebo�B?�fk`ob^pbp�`^i`frj�lo�plafrj�rmq^hb�fkql�fkq^`q�

kbrolkp,
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3,3�QSKK?PW�?LB�AMLAJSQGMLQ8

Reb� fkcloj^qflk� colj� qeb� a^q^� lk� jlrpb� _fl^pp^vp�

^ka� FNJA�^k^ivpfp� lc�jrppbi� buqo^`qp�abjlkpqo^qba� qe^q�

qeb� qluf`� jrppbi� buqo^`qp� `lkq^fkba� i^odb� ^jlrkqp� lc�

aljlf`� ^`fa� &B?'�,� Reb� ibsbip� lc� B?� tbob� pqolkdiv�

`loobi^qba� ql� qluf`fqv� fk� jf`b� ^p� jb^proba� _v� qtl�

fkaf`bp8� ab^qe�qfjb� ^ka� lkpbq� lc� p`o^q`efkd� _be^sflro,�

Reb� _rih� lc� qluf`fqv� t^p� il`^ifwba� tfqefk� qeb� jrppbi�

qfpprb�fk�m^o^iibi�tfqe�qeb�ibsbip�lc�B?,� Reb�ab`ifkb�fk�

qluf`fqv� tfqe� qfjb� `lfk`faba� tfqe� ^� ab`ifkb� fk� B?�

`lkqbkq,� Rebobclob*� qeb� tloh� mobpbkqba� fk� qefp� qebpfp�

prmmloqp�qeb�`lk`irpflk�qe^q�qeb�mofj^ov�qlufk�clrka�fk�

`riqroba�jrppbip� fk�b^pqbok�N,C,G,� fk�i^qb�/765�t^p�B?,

Reb� jlpq� obif^_ib� ^k^ivqf`^i� jbqela� clo� B?� t^p�

obsbopb�me^pb�FNJA�tfqe�rs�abqb`qflk,� Reb�lqebo�jbqelap�

tbob� ifjfqba� _b`^rpb� lc� fkqbocbofkd� pr_pq^k`bp,� ?�

mrofcf`^qflk�mol`barob� clo�B?� colj�`lkq^jfk^qba�jrppbi�

qfpprb�t^p�absbilmba�tef`e�rpba�qfpprb�afppb`qflk*� @if�

^ka� Bvbo� ifmfa� buqo^`qflk*� ivlmefifw^qflk*�

riqo^cfiqo^qflk*� ^ka�obsbopb�me^pb�FNJA,

Reb� evmlqebpfp� qe^q� B?� pqfjri^qbp� `^i`frj� rmq^hb�

mobpvk^mqf`^iiv� t^p� klq� prmmloqba� _v� qeb� obpriqp� colj�

qeb� `^i`frj� rmq^hb� bumbofjbkqp,� J+dirq^j^qb� `^rpba�

fk`ob^pba� `^i`frj� fkciru� fkql� pvk^mqlkbrolpljb� ^ka�

pvk^mqlpljb� bkof`eba� mobm^o^qflkp*� tebob^p� kbfqebo� GjK�

LKB?� klo� GjK� I?� ^ccb`qba� `^i`frj� rmq^hb� fk� qebpb�

bumbofjbkqp,
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?,� ?NNCLBGV+?8� PCEPCQQGML� COS?RGMLQ� 1�57� NPCBGARGLE

JCTCJQ�MD�BMKMGA�?AGB�@W�KMSQC�@GM?QQ?W

?,/� GLRPMBSARGML8

Gk� qefp� ^mmbkafu� qeb� obdobppflk� bnr^qflkp� abofsba�

colj�qeb�`ljm^ofplkp�_bqtbbk�ibsbip�lc�aljlf`�^`fa� &B?9�

^ka�qeb�fksbopb�lc�qeb�lkpbq�lc�p`o^q`efkd� &/QR'� ^ka�qeb�

fksbopb�lc�ab^qe�qfjb�&GBR'� lc�jf`b�^ob�absbilmba�ql�pelt�

qebfo�mlqbkqf^i�rpb�^ka�ifjfq^qflkp�clo�mobaf`qfkd�ibsbip�

lc�B?�fk�qluf`�jrppbi�buqo^`qp,

?,0� KCRFMBQ8

Qq^qfpqf`^i� ^k^ivpfp� t^p� mboclojba� lk� jfkfq^_

&Tbopflk�4,/,/�Kfkfq^_�Gk`,� /765',

?,1� PCQSJRQ�?LB�BGQASQQGML8

?,1,/� Qrjj^ov�lc�`loobi^qflkp8

Reb�`loobi^qflk�lc�^sbo^db�GBR�tfqe�B?�̀ lk`bkqo^qflk�

fk� qeb� buqo^`q� fp� .,712*� k;;/4,� Reb� obdobppflk�bnr^qflk�

fp�8

A<L$b^cs%� 7�()++/0+�&� )+++,34Re\*baS)

Reb�q+o^qfl�clo�qeb�`lkpq^kq�fp�klq�pfdkfcf`^kq�&q;;+�

/,12'*� _rq�fp�efdeiv�pfdkfcf`^kq�clo�qeb�pilmb� &q;;&� 60',

Reb� `loobi^qflk� lc� qeb� ^sbo^db� /QR� tfqe� B?

`lk`bkqo^qflk� fp� .,637*� k;;12,� Reb� obdobppflk� bnr^qflk
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fp9

A3L$b^c#T%� 7� )++1.+3�&�)+++.,1RT\*baS)

Reb�q+o^qfl�clo�qeb�`lkpq^kq�^ka�qeb�pilmb�fp�0,35�

^ka�7,3.�obpmb`qfsbiv,�?k^ivpfp�lc�obpfar^ip�^ka�kp`lobp�

obsb^iba�^�kloj^iiv�afpqof_rqba�mlmri^qflk,

Qfk`b� qeb� ^_lsb� a^q^� ^ob� _^pba� lk� qbpqp� tef`e�

dbkbo^iiv�rpba�qeobb�jf``�^ka�qeb�tbfdeqp�lc�^ii�lc�qebpb�

jf`b�tbob�jb^proba�qefp�^iiltba�qeb�a^q^�ql�_b�^k^ivpba�

fk�qbojp�lc�alp^db�f,b,� HC�B?-­do�jlrpb,

Reb� `loobi^qflk� lc� GBR� tfqe� B?� alp^db� fp� .,720*�

k;;_i,� Reb�ib^pq�pnr^obp�obdobppflk�bnr^qflk�fp8

=IM9LAGF�,5� A<L�7�()++,2.�&� )++/,1R*^\�<9*\f�bdigZS)

Reb�q+o^qfl�clo�qeb�̀ lkpq^kq�fp�klk+pfdkfcf`^kq� q;;+�

/,02'*� _rq� fp� efdeiv� pfdkfcf`^kq� clo� qeb� pilmb*�

&q;;0/,32',� Rebobclob*� fc� qeb� ibsbi� lc� B?� fp� wbol� qebk�

qeb�mlppf_fifqv�lc�ab^qe�tfqefk�qeb�bumbofjbkq^i�qfjb�fp�

sbov�pj^ii,

Reb� `loobi^qflk� lc� /QR� tfqe� B?� alp^db� fp� .,7.2*�

k;;//2,� Reb�obdobppflk�bnr^qflk�fp8

=IM9LAGF�-­5� A3L�7�)+,/0�&� )�++/21�T*̂ \�<9*\f�bdigZS)

Reb� q+o^qflp� clo� qeb� `lkpq^kq� Zka� qeb� pilmb� ^ob�

/0,70� ^ka�0c,16�obpmb`qfsbiv,� Refp�prddbpqp�qe^q� fc�qeb�

ibsbi� lc� B?� fp� wbol� qeb� jf`b� ^v� pqfii� p`o^q`e� ^q� ^k�

^sbo^db�qfjb�lc�47�jfk,

?k^ivpfp� lc� obpfar^ip� ^ka� kp`lobp� obsb^iba� �̂

kloj^iiv� afpqof_rqba� mlmri^qflk� s^ifa^qfkd� qeb� rpb� lc�

obdobppflk�^k^ivpfp,
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?,1,0� Cpqfj^qflk�lc�B?�ibsbip�_v�p`o^q`efkd�^ka�

ab^qe�qfjbp8

Reb� obdobppflk� bnr^qflkp� ^iilt� clo� ^� olrde�

bpqfj^qflk�lc�qeb�ibsbi�lc�B?� fk�^�p^jmib�^cqbo�^�jlrpb�

_fl^pp^v�e^p�peltk�mlpfqfsb�pfdkp�lc�B?�qluf`fqv,

Reb�obdobppflk�bnr^qflkp�`^k�_b�ob^oo^kdba�ql�dfsb8�

mmj&B?'� ;;� &GQR-­,..254�+�1,.3'&d�jlrpb'�

^ka�bnr^qflk�0 �dfsbp8�

mmj&B?'� ;;� &GBR-­,..2/4�+� ,2/'&d�jlrpb'

Reb�ab^qe�^ka� p`o^q`efkd�qfjbp� `^k�_b� pr_pqfqrqba�

fkql� qeb� ^_lsb� clojri^p�ql�^iilt�^� ob^plk^_ib�bpqfj^qb�

lc�qeb�ibsbi�lc�B?�fk�^k�buqo^`q,� Refp�t^p�alkb�clo�qeb�

`ljm^ofplk� _bqtbbk� qeb� jrppbi� ebm^qlm^k`ob^p� ^ka�

obj^fkfkd� qfpprb� clo� qluf`fqv� ^ka� B?� ibsbip� ^ka� d^sb�

ob^plk^_ib�obpriqp� &R^_ibp�?+/�$�?+0',
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R?@JC�?+G8�RGKCQ�MD�BC?RF�?LB�QAP?RAFGLE�MLQCR�?LB�RFCGP�
NPCBGARCB� JCTCJQ� MD� BMKMGA� ?AGB� DMP� BGJSRCB� UFMJC�
FMKMECL?RC(�MD�BGECQRGTC�EJ?LBQ�MD�RMVGA�KSQQCJQ�GLHCARCB�
GLRP?NCPGRMLC?JJW�GLRM�KGAC

Ubfdeq�lc�
jlrpb

Q`o^q`efkd� &Nobaf`qba�
Rfjb� YB?[� mmj'

Bb^qe� &Nobaf`qba�
Rfjb� YB?[� mmj'

/5,5�
/7,0
/5,6�
?sd,

4,3� &3/6'�
7� &17.'�
6 � &2/1'�
5,6� 22.

/ /

/ 0

0 0

/3

&16.'
&155'
&/65'
1/3

8̂� Bfirqflk�
FNJA,

/� t^p� 18/� ql�dfsb� 1/2 mmj� B?� ^p jb^proba� ,

R?@JC�?+GG8� RGKCQ� MD� BC?RF�?LB� QAP?RAFGLE� MLQCR�?LB�
RFCGP�NPCBGARCB� JCTCJQ� MD�BMKMGA�?AGB� DMP�UFMJC�
FMKMECL?RC(*� MD�KSQQCJ�RGQQSC�KGLSQ�BGECQRGTC�EJ?LBQ�%�
RMVGA� KSQQCJQ*� GLHCARCB� GLRP?NCPGRMLC?JJW� GLRM� KGAC

Ubfdeq�lc�
jlrpb

Q`o^q`efkd� &Nobaf`qba�
Rfjb� YB?[� mmj'

Bb^qe
Rfjb

&Nobaf`qba�
YB?[� mmj'

/6,/�
/4,�. �

/6,6�
?sd,

/7� &/3/'�
00� &/.2'

0.,3� /10,3

23
4/
/4(%
2/

&71'
&34'
&053'
/2/

8̂� Jbsbi�lc B?�_v�FNJA�t^p�6 7 ) 7 mmj*� k;;2
_9� Refp� fkafsfar^i� jlrpb� peltba� ^qvmf`^i� evmbo^`qfsfqv�
tfqe�grjmfkd,
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?NNCLBGV�@� CQR?@JGQFKCLR�MD�A?JAGSK�SNR?IC�

KCRFMBMJMEW�9

@,i� GLRPMBSARGML

Reb� a^q^� mobpbkqba� fk� qefp� ^mmbkafu� t^p� rpba� ql�

bpq^_ifpe� ^� jbqela� clo� jb^profkd� `^i`frj� rmq^hb,�

Cumbofjbkqp� obmloqba� fk�qeb� ifqbo^qrob�^ob� obmb^qba� fk�

loabo�ql�pr_pq^kqf^qb�qeb�bumbofjbkq^i�qb`ekfnrb,

@,0� KCRFMBQ8

@,0,/� A^i`frj�rmq^hb�jbqelalildv8

Reb�jbqelap�^ob�qeb�p^jb�^p�abp`of_ba�fk�`e^mqbo�2�

bu`bmq� qe^q� qeb� drfkb^� mfd� clob_o^fkp� e^a� _bbk� pqloba�

colwbk�^q� +6.}A�_bclob�pvk^mqlpljbp�tbob�mobm^oba,� Reb�

bumbofjbkqp�mobpbkqba� fk�qefp�^mmbkafu�rpba� ^� ibsbi� lc�

M,ijK� A^Aig� bu`bmq� clo� qeb� i^pq� lkb� tebob� afccbobkq�

ibsbip�tbob�rpba,� Uebk�qeb�pvk^mqlpljbp�tbob�pqfjri^qba�

tfqe� 5�.jK� mlq^ppfrj� `eilofab*� qeb� lpjli^ofqv� t^p�

j^fkq^fkba� _v�pr_pqfqrqfkd�^k�bnrfsfibkq� ^jlrkq� lc�IAi�

clo� L^Ai,� Reb� obpq� lc� qeb� plirqflkp*� ^mm^o^qrp� ^ka�

molql`li�tbob�qeb�p^jb�^p�qelpb�abp`of_ba�&pb`qflkp�2,0,0�

^ka�2,0,3',

@,0,0� Cib`qolk�jf`olp`lmv8

?� mobm^o^qflk� lc� pvk^mqlpljbp� ^ka� lc

4,



pvk^mqlkbrolpljbp�colj�colwbk�drfkb^�mfd�clob_o^fkp�tbob�

dfsbk�ql�qeb�bib`qolk�jf`olp`lmv�i^_� &?TA'� clo�bib`qolk�

jf`olp`lmv,� Rebv�tbob�cfuba� fk� 0,3#�dirq^o^iabevab� fk�

M,GK�melpme^qb�_rccbo� &mF�5,1'� lsbokfl\q9� mlpqcfuba� fk�

/#�lpjfrj�qbqolufab�fk�M,GK�melpme^qb�rtccbo9�abevao^qba�

fk� bqe^kli� ^ka� molmvibkb� lufab9� bj_baaba� fk� ^k� bmlk+�

^o^iafqb�jfuqrob9�qefk�pb`qflkp�tbob�`rq�^ka�pq^fkba�tfqe�

ro^kvi� ^`bq^qb�^ka� ib^a�^ka�bu^jfkba�rkabo� ^k�bib`qolk�

jf`olp`lmb,

@,1� PCQSJRQ�?LB�BGQASQQGML8

Reb�rmq^hb�lc�`^i`frj�fk�pvk^mqlpljbp�t^p�afob`qiv�

molmloqflk^i�ql�qeb�^jlrkq�lc�molqbfk�mobpbkq�rm�ql�. ,�4 jd�

&Dfdrob�@,i'�,� Gq�t^p�lc�s^irb�ql�sbofcv�qe^q�qeb�`^i`frj�

rmq^hb�t^p� abmbkabkq�lk�qeb�^jlrkq� lc� molqbfkp� _b`^rpb�

qefp�^iiltba�qeb�molqbfkp�ql�_b�jb^proba�^�JIMNALEIL�^ka�

qeb� `^i`frj� rmq^hb� afsfaba� _v� qeb� ^jlrkq� lc� molqbfkp�

^cqbo�qebv�tbob�jb^proba,� ?iqelrde�`lkqolip�tbob�ork�clo�

b^`e� bumbofjbkq� jb^kfkd� qe^q� qeb� fkqo^+bumbofjbkq�

`ljm^ofplkp�afa�klq�abmbka�lk�mol`bppfkd�qeb�a^q^*� fq�t^p�

pqfii�s^ir^_ib�ql�al�qeb�`^i`ri^qflkp�_^pba�lk�qeb�^jlrkq�

lc�molqbfk�ql�qbpq�clo�`lkpfpqbk`v�_bqtbbk�bumbofjbkqp,

Nlq^ppfrj� abmli^ofw^qflk� lc� pvk^mqlpljbp� obpriqba�

fk�^�ao^j^qf`�pqfjri^qflk�lc�`^i`frj�rmq^hb�&Dfdrob�@,0',�

Refp� t^p� rpbcri� clo� sbofcvfkd� qeb� fkqbdofqv� lc� qeb�

pvk^mqlpljbp� ^ka� qeb� `^i`frj� rmq^hb� jbqelalildv,�

Nlq^ppfrj� abmli^ofw^qflk� fp� -­fabiv� _bifbsba� ql� lmbk

4-­



`^i`frj� `e^kkbip� fk� pvk^mqlpljbp,� Rebpb� obpriqp� ^ipl�

peltba�qe^q�qeb�^jlrkq�lc�o^afl^`qfsb�`^i`frj�fkpfab�qeb�

pvk^mqlpljbp� qbkap� ql�bnrfif_o^qb�tfqe� qfjb� obd^oaibpp�

lc�tebqebo�qeb�`e^kkbip�^ob�lmbkba�lo�klq,� Qfk`b�^�i^odb�

afccbobk`b� _bqtbbk� qeb� `lkqoli� ^ka� qeb� mlq^ppfrj�

pqfjri^qba� pvk^mqlpljbp� t^p� ^mm^obkq� ^cqbo� ^� / � jfk�

fk`r_^qflk� mbofla*� qefp� t^p� `elpbk� ^p� ^k� ^mmolmof^qb�

fkqbos^i�ql�`lkar`q�qeb�`^i`frj�rmq^hb�bumbofjbkqp,

Reb�rmq^hb�fp�^ipl�^�crk`qflk�lc�qeb�`lk`bkqo^qflk�

lc�`^i`frj�fk�qeb�fk`r_^qflk�jbafrj�&Dfdrob�@,1',� Rebob�

fp� ^� i^odb� s^of^qflk� fk� qeb� ibsbi� lc� `^i`frj� rpba� fk�

rmq^hb�bumbofjbkqp�_v�afccbobkq�p`fbkqfpqp�o^kdfkd�colj�

^q� ib^pq� .,.0jK� ql� /,03jK� &2.*� 42*� 43',� Dlo� qeb

bumbofjbkqp�mobpbkqba�fk�`e^mqbo�2*� ^�ibsbi�lc�i,MjK�t^p�

`elpbk�^p�^�ob^plk^_ib�ibsbi�tef`e�pelria�^iilt�clo�qeb�

abqb`qflk�lc�pqfjri^qlov�lo�fkef_fqlov�bccb`qp�lk�̀ ^i`frj�

rmq^hb,

?� qbpq� t^p� ^ipl� j^ab� ql� cfka� ^k� ^mmolmof^qb�

mobfk`r_^qflk�qfjb� &Dfdrob�@,2',� Gq�t^p�ab`faba�ql�rpb�

�̂ qtl� jfk� mobfk`r_^qflk� clo� qeb� obj^fkabo� lc� qeb�

bumbofjbkqp,

Reb� bib`qolk� jf`oldo^mep� afa� pelt� bkqfqfbp� qe^q�

^mmb^o�ql�_b�pvk^mqlpljbp�^ka�pvk^mqlkbrolpljbp*�^iqelrde�

lqebo� `biiri^o� ab_ofp� t^p� ^ipl� mobpbkq� &Dfdrobp� @,3*

@,4 ',� Qfk`b�qeb�jbqela�rpba�.,23\K�cfiqbop�jlpq�lc�qeb�

pj^iibo� bkqfqfbp� pr`e� ^p� kbrolk^i� jfql`elkaof^� pelria�

t^pe�qeolrde�qeb�cfiqbop�^q�qeb�ofkpfkd�pq^db,

Gq� t^p� klqf`ba� qe^q� qebob� t^p� ^� ab`ob^pb� fk� qeb
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`^i`frj�rmq^hb�fk�pvk^mqlpljbp�mobm^oba�colj�mobsflrpiv�

colwbk�_o^fkp�`ljm^oba�tfqe�qelpb�mobm^oba�colj�cobpeiv�

hfiiba�drfkb^�mfdp,� Gq�t^p�ab`faba�lkiv�ql�rpb�cobpeiv�

hfiiba�drfkb^�mfd�_o^fkp� clo�qeb�bumbofjbkqp� mobpbkqba�

fk�`e^mqbo�2,

@,2� A?JASJ?RGML�MD�A?JAGSK�SNR?IC8

A^i`frj� rmq^hb� t^p� `^i`ri^qba� _v� jb^profkd� qeb�

`lrkqp�mbo�jfkrqb� &`mj'� fk�iM-­fi�lc�bfqebo�iMjK�lo�i,MjK�

A^Aid� ^ka� obi^qfkd� qefp� _^`h� ql� qeb� ^jlrkq� lc�

o^afl^`qfsfqv�jb^proba�fk�pvk^mqlpljbp,

CV?KNJC�A?JASJ?RGML8�Gc�0..*...�`mj�t^p�l_q^fkba�clo�/.\*/�

lc� i,MjK� A^Aid� ^ka� ^� pfkdib� qbpq� d^sb� 0...� `mj� clo

.,1..jd�molqbfk�qebk�qeb�`^i`ri^qflk�mol`baba�^p�cliiltp8

/'� /.�V�/.%â\�J�V� ,../�jlibp-­J�;;�/,.�V�/.�Å�jlibp

0'� /,.�V� /.�Å�jlibp�-­�0..*...�`mj�;;�3,.�V�/.\\�jlibp-­`mj
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