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Qeb� nr^iJ� lc� qefp� jf`olcloj� fp�
eb^sfiv� abmbkabk q� rmlk� qeb�
nr^ifqv� lc� qeb � lofdfk^i� qebpfp�
pr_j fqqba� clo� jf`olcfijfkd+�
Bsbov� bccloq� e ^ p � _bbk� j ^ab� ql�
bkprob � qeb� e fdebpq� nr^ifqv� lc�
obmolar`qflk�mlppf_ib+

Fc� m ^dbp� ^ob�j fppfkd)� `lkq^`q�qeb�
rkfsbopfqv� tef`e� do^kqba� qeb�
abdobb+

I^� nr^ifq|� ab� `bqqb� jf`olclojb�
a|mbka �do^kabjbkq�ab �i^�nr^ifq|�
ab� i^� qe }pb � plrj fpb� ^r�
jf`olcfij^db+� Klrp� ^slkp� qlrq�
c^fq� mlro� ^ppr obo� rkb� nr^ifq|�
prm|ofbrob�ab�obmolar`qflk+

Pçfi� j^knrb� abp � m^dbp)� sbrfiibw�
`ljjrkfnrbo� ^sb`� içrkfsbopfq|�
nrf�^�`lkc|o|�ib�do^ab+

Pljb� m^dbp� j^v� e^sb� fkafpqfk`q�
mofkq� bpmb`f^iiv� fc� qeb� lofdfk^i�
m^dbp� tbob� qvmba� tfqe� ^� mllo�
qvmbtofqbo� of__lk� lo� fc� qeb�
rkfsbopfqv� pbk q� rp� ^k� fkcboflo�
melql`lmv+

I^� nr^ifq|� a çfjmobppflk� ab�
`boq^fkbp� m^dbp� mbrq� i^fppbo� z�
a|pfobo)� proqlrq� pf� ibp� m^dbp�
lofdfk^ibp� lkq� |q|
a^`qvildo^mef|bp� z� iç̂ fab� a çrk�
or_^k� rp|�lr� pf� içrkfsbopfq|� klrp�
^�c^fq�m^osbkfo�rkb�melql`lmfb�ab�
nr^ifq|�fkc|ofbrob+

Obmolar`qflk� fk� crii� lo� fk� m^oq� lc�
qefp� jf`olcloj� fp� dlsbokba� _v�
qeb� @^k^af^k� @lmvofdeq� >`q)�
O+P+@+� .64-)� `+� @*0-)� ^ka�
pr_pbnrbk q�^j bkaj bkqp+

I^� obmolar`qflk)� j~jb� m^oqfbiib)�
ab� `bqqb� jf`olclojb� bp q� plrj fpb�
z� i^� Ilf� `^k^afbkkb� pro� ib� aolfq�
a ç̂ rqbro)� PO@� .64-)� `+� @*0-)� bq�
pb p �^j bkabj bkqp�pr_p|nrbk qp +
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Pr_jfqqba�ql�qeb�Do^ar^qb�C^`riqv�

fk�M^oqf^i�Cricfijbkq�lc�qeb�Obnrfobjbkqp�
clo�qeb�Abdobb�

J^pqbo�lc�P`fbk`b�
fk� qeb�Abm^oqjbkq�lc�>k^qljv�^ka�Mevpflildv�

C^`riqv�l�$�Sbqbofk^ov�Jbaf`fkb�
Rkfsbopfqv�lc�Mofk`b�Bat^oa� Fpi^ka
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Qeb� ^rqelo� e ^p � do^kqba� ^k�
foobsl`^_ib�klk*bu`irpfsb�if`bk`b�
^iiltfkd� qeb� K^qflk^i� If_o^ov� lc�
@^k^a^� ql� obmolar`b)� il^k)�
afpqof_rqb� lo� pbii� `lmfbp� lc�
e fp,ebo�qebpfp�_v�^kv�j b^kp�^ka�
fk� ^kv� cloj� lo� cloj^q)� j^hfkd�
qefp�qebpfp� ^s^fi^_ib�ql� fkqbobpqba�
mboplkp+

Iç̂ rqbro� ^� ^``loa|� rkb� if`bk`b�
foobsl`^_ib� bq� klk� bu`irpfsb�
mbojbqq^kq� z� i^� ?f_iflqe}nrb�
k^qflk^ib� ar� @^k^a^� ab�
obmolarfob)� mo~qbo)� afpqof_rbo� lr�
sbkaob� abp� `lmfbp� ab� p^ � qe}pb �
ab� nrbinrb� j^kf}ob� bq� plrp�
nrbinrb� clojb� nrb� `b� plfq� mlro�
jbqqob� abp� bubjmi^fobp� ab� `bqqb�
qe}pb� z� i^� afpmlpfqflk� abp�
mboplkkbp�fk q|obpp|bp+

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

Iç̂ rqbro�`lkpbosb� i^�molmof|q|�ar�
aolfq� a ç̂ rqbro� nrf� molq}db� p^�
qe}pb+� Kf� i^� qe}pb� kf� abp� buqo^fqp�
pr_pq^kqfbip� ab� `biib*`f� kb
alfsbkq� ~qob� fjmofj|p� lr
^rqobjbkq� obmolarfqp� p^k p � plk�
^rqlofp^qflk+

<B6?� & #)'+ #--,*+ #+
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@LKAFQFLKP�LC�RPB�LC�QEBPFP

Qeb� ^rqelo� e^p� ^dobba� qe^q� qeb� If_o^ov)�Rkfsbopfqv� lc�Mofk`b� Bat^oa� Fpi^ka)� j^v�
j^hb�qefp�qebpfp�cobbiv�^s^fi^_ib�clo�fkpmb`qflk+� Jloblsbo)�qeb�^rqelo�e^p�^dobba�qe^q�
mbfjfppflk�clo�buqbkpfsb�`lmfkd�lc�qefp�qebpfp�clo�p`eli^oiv�mromlpbp�j^v�_b�do^kqba�
_v�qeb�molcbpplop�tel�prmbosfpba�qeb�qebpfp�tloh�ob`loaba�ebobfk�lo�_v�qeb�Ab^k�lc�
qeb�C^`riqv�fk�tef`e�qeb�qebpfp�tloh�t^p�alkb+�Fq�fp�rkabopqlla�qe^q�arb�ob`ldkfqflk�
tfii�_b�dfsbk�ql�qeb�^rqelo�lc�qeb�qebpfp+�@lmvfkd�lo�mr_if`^qflk�lo�^kv�lqebo�rpb�lc�
qeb� qebpfp� clo� cfk^k`f^i�d^fk�tfqelrq� ^mmols^i� lc�qeb� Rkfsbopfqv�lc�Mofk`b� Bat^oa�
Fpi^ka�^ka� qeb�^rqeloçp�tofqqbk�mbojfppflk�fp�molef_fqba+

Obnrbpqp�clo�mbojfppflk�ql�`lmv�lo�ql�j^hb�^kv�lqebo�rpb�lc�j^qbof^i�fk� qefp�qebpfp�
tfk�telib�lo�fk�m^oq�pelria�_b�^aaobppba�ql7

@e^foj^k�lc�qeb�Abm^oqjbkq�lc�>k^qljv�^ka�Mevpflildv

C^`riqv�lc�Sbqbofk^ov�Jbaf`fkb

Rkfsbopfqv�lc�Mofk`b�Bat^oa�Fpi^ka

@e^oilqqbqltk)�Mofk`b�Bat^oa�Fpi^ka

@^k^a^�@F>�1M0
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Qeb� l_gb`qfsb� lc� qefp� pqrav�t^p� ql� `ljm^ob� qeb� cirloljbqof`� ^ka� qeb� `lilofjbqof`�
jbqelap�lc�>[*>`bqvi*[*A*Dir`lp^jfkfa^pb� %K>D&�jb^probjbkq� fk�_rih� q^kh�jfih�
%?QJ&�^p�fkaf`^qlop�lc�pr_`ifkf`^i�j^pqfqfp�fk�a^fov�`^qqib+� Lsbo�^�clro�jlkqe�mbofla�
^�o^kalj�mlli�lc�./-�?QJ�p^jmibp�t^p�pbib`qba�colj�qeb�obdri^o�`liib`qflk�lc�2/-�
cirfa�jfih�molar`fkd�eboap�lk�Mofk`b�Bat^oa�Fpi^ka�%MBF&+� Qeb�ibsbip�lc�qeb�bkwvjb�
^`qfsfqv�fk�qeb�?QJ�abqbojfkba�_v�cirloljbqov�%K>D%C&&�^ka�`lilofjbqov�%K>D%@&&�
tbob� `ljm^oba� tfqe� qeb� plj^qf`� `bii� `lrkq� %P@@&)� ^p� qeb� jlpq� cobnrbkqiv� rpba�
fkaf`^qlo�lc�pr_`ifkf`^i�j^pqfqfp� fk�a^fov�`^qqib+

CNK�LQZTWTRKYWOI�RKYNTJ�\GX�UWKLKWWKJ�YT�YNK�ITQTWORKYWOI�RKYNTJ�OS� YNOX�XYZJ^"� LTW�
OYX�XORUQOIOY^�GSJ�WGUOJOY^$� CNKXK�Y\T�RKYNTJX�MG[K�XOROQGW�WKXZQYX�GSJ�\KWK�UTXOYO[KQ^�
ITWWKQGYKJ� OS�6C>"�W_,$.*+$� CNK�[GQZK� TL�K>D%C&�RG^�HK� UWKJOIYKJ� H^�K>D%@&�
H^�qeb�LTQQT\OSM�KVZGYOTS0�K>D%C&:.+10� (� -+306%K>D%@&&+

L_pbos^qflk�lc�̂ k�bccb`q�lc�qfjb�fk�colwbk�pqlo^db�lk�K>D�^`qfsfqv�t^p�klq�pfdkfcf`^kq�
clo�qeb�cirloljbqof`�jbqela�^ka�t^p�pfdkfcf`^kq�clo�qeb�`lilofjbqof`�jbqela�fk� qefp�
pqrav+� Bkwvjb�^`qfsfqv�abqbojfkba�_v�qeb�cirloljbqof`�jbqela�t^p�ibpp�^ccb`qba�_v�
a^vp�fk�pqlo^db+

Qeb�m^qqbok�lc�qeb�cobnrbk`v�afpqof_rqflkp�lc�K>D�^ka�P@@�fk�?QJ�tbob�afpqfk`qiv�
afccbobkq+� Ifkb^o�obdobppflk�^k^ivpfp�obnrfoba�qeb�ild�qo^kpcloj^qflk�lc�qeb�P@@�a^q^+�
Ifkb^o� obdobppflk�lc�ildd%P@@&� lk�K>D�obpriqba� fk� qeb�jlabi� ildd%P@@&:0+11� (
-+2//%K>D%C&&+� >iqbok^qfsbiv)� qeb� ifkb^o� p`lob� %IP&�plj^qf`� `bii� `lrkq�jlabi�t^p�
IP:.+0/� (� -+420%K>D%C&+� ?lqe� jlabip� tbob� pq^qfpqf`^iiv� pfdkfcf`^kq� o:-+4.6)�
%m9�-+--.&+� Qeb� cirloljbqof`� jbqela� lc� K>D� jb^probjbkq� e^a� ^� pqolkdbo�
^ppl`f^qflk� tfqe� P@@� qe^k� qeb� `lilofjbqof`� jbqela+� >� P@@� qeobpelia� ;/--)---�
`biip,jI�^p� qeb� abcfkfqflk� lc�pr_`ifkf`^i� j^pqfqfp� fk� ?QJ�t^p� ^mmifba� ql� qeb� a^q^+�
Qefp�e^a� qeb�bccb`q�lc�pbm^o^qfkd�qeb�a^q^� %k:..4&� fkql�afpb^pb� mlpfqfsb� %A(&� ^ka�
afpb^pb�kbd^qfsb�%A*&�dolrmp+� Qeb� obi^qfsb �pbkpfqfsfqv�̂ ka�pmb`fcf`fqv�lc�K>D%C&�t^p�
prjjbofwba�fk�^�ob`bfsbo�lmbo^qlo�`e^o^`qbofpqf`p�`rosb� Qeb�jb^kp�%PA&�clo�qeb�A*�
dolrm�%k:2/&�tbob7�K>D%C&�0+/�R,jI�%-+3/.&)�^ka�P@@�.0-)---�%1/)5/-&+� Qeb�A(�
dolrm� %k:32&� jb^kp� %PA&� tbob7� K>D%C&� 1+1� R,jI� %-+55/&)� ^ka� P@@� 100)1--�
%.62)---&+

Qeb�o^kdb�lc�K>D%C&�fk�qeb�?QJ�`liib`qba�fk�qefp�pqrav�t^p�/*4�R,jI+� Qeobpelia�
s^irb�K>D%C&;�0+/�R,jI�j^v�_b�`lkpfaboba�^k�fkaf`^qlo�lc�qeb�lkpbq�lc�pr_`ifkf`^i�
j^pqfqfp+� Obpriqp�lc�qefp�pqrav�prddbpq�qe^q�qeb�cirloljbqof`�jbqela�j^v�_b�^mmifba�
fk�^�j^kr^i� qbpq�clo�pr_`ifkf`^i�j^pqfqfp+



ABFCF@>QFLK

F� abaf`^qb� qefp� tloh� ql� jv� c^jfiv� fka� cofbkap� clo� qebfo� ilsb� ^ka� prmmloq�
qeolrdelrq+� Qefp�^ilkb�j^ab� fq�^ii�tloqe

 � Ilsb� vlro� kbfde_lro� ^p� vl8�
%Olj^kp� .07� 6).-+�KFS&

Pmb^h� ^ka� ^`q� ^p� qelpb�teo�
cobbalj)�_b`^rpb�gradbjbkq�tfqeb�
_bbk�jbo`fcri+�Jbo`v�qofrjmep�lsb

Ilsb� albp� kl� e^oj� ql� fqp� kbfde_lo+

ifkfd� ql� _b�gradba� qeb� i^t� qe^q� dfsbp�
v �tfii�_b�peltk� ql�^kvlkb�tel�e^p�klq�
fkbkI�%G^jbp�/7./).0�KFS&
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F� qe^kh�Ao+� G+�>jbka� clo�molsfafkd�qeb�lmmloqrkfqv� ql�al� do^ar^qb�tloh� fk�
a^fov�p`fbk`b+�F�qe^kh�efj�^ka�qeb�lqebo�jbj_bop�lc�jv�prmbosfplov�`ljjfqqbb)�Aop+�
>iclkpl�Ilmbw)�>i^k�Alk^ia)�@^qev�@e^k�^ka�J^ov�J`Kfsbk�clo�qebfo�tloh�^_lsb�
qeb� `^ii� lc�arqv+� F� ltb� ^� pmb`f^i� ab_q� lc�do^qfqrab� ql� Ao+� Alk^ia� clo� efp� m^qfbkq�
drfa^k`b)�bkaro^k`b�^ka�bumboqfpb+� Ao+�Ilmbw�jrpq�_b�qe^khba�clo�efp�ifqbo^ov�^`rfqv�
^ka�dbkbolrp� ^ppfpq^k`b�tfqe� qeb� lo^i� mobpbkq^qflkp+� F� qe^kh�Ao+� Gfj�?bii^jv� clo�
^ppfpqfkd�jb� fk�qeb�`ljmibqflk�lc�qefp�tloh+� F�^ipl�^`hkltibadb�j^kv�jbj_bop�lc�
qeb� c^`riqv�^ka�pq^cc�lc�qeb� Rkfsbopfqv�lc�Mofk`b� Bat^oa� Fpi^ka� c�̂ o� qebfo� cofbkapefm�
^ka�dlla�^asfo�p+

F� qe^kh� qeb� MBF� Molsfk`f^i� Dlsbokjbkq� clo� ^``bpp� ql� qeb� _rih� q^kh� jfih�
p^jmibp�^ka�clo�molsfafkd�qeb�`bii�`lrkqp�rpba� fk� qefp�pqrav+

F� ^`hkltibadb�Jop+� M+� Afulk� clo� qb`ekf`^i� bumboqfpb� fk� qeb� bkwvjb� ^`qfsfqv�
abqbojfk^qflkp�^ka�qe^kh�clo�ebo�bccloqp�fk�^ii�c^`bqp�lc�qeb�tloh�^p�fq�t^p�obnrbpqba+�
F� qe^kh� ?of^k� Dofjjbiq� ^ka� Klo^� %kbb+� @rq`ifccb&� Mlk`b� clo� qebfo� ^asf`b� ^ka�
i^_lo^qlov�^ppfpq^k`b+

F�qe^kh�Af^dklpqf`�@ebjf`^ip�Ifjfqba)�Obdfp�Arccv�%Mobpfabkq&)�clo�molsfafkd�
qeb�KPBO@�pr_`lkqo^`q�rkabo�tef`e�qefp�tloh�t^p�crkaba+� F�bpmb`f^iiv�qe^kh�Ao+�
Dblcc�O^fifkd�^ka�_fl`ebjfpq)�>i^k�J^`Hbkwfb� clo�qebfo� qb`ekf`^i� hkltibadb+

F�qe^kh�qeb�Dlsbokjbkq�lc�@^k^a^�^ka�>dof`riqrob�@^k^a^�clo�qtl�vb^op�lc�
crkafkd�fk�qeb�cloj�lc�qeb�Do^ar^qb�Pqrabkq�Pqfmbka+

F� ^j� do^qbcri� ql� Ao+� F^k� Alell� clo� hfkaiv� il^kfkd� efp� pifabp)� ^p� tbii� ^p�
molsfafkd�qb`ekf`^i�fkcloj^qflk�^ka�^asf`b�arofkd�qefp�moldo^j+� F�tlria�ifhb�ql�qe^kh�
Ao+� Coba� J^ohe^j� clo� efp� `lropb� fk� fjjrklildv� tef`e� pbosba� ^p� _^`hdolrka�
fkcloj^qflk�clo�jv�tloh+

F�tlria� ^ipl� ifhb� ql�bumobpp�jv�do^qfqrab� ql� qeb�jbj_bop� lc�M^qelildv�^ka�
Jf`ol_flildv�^ka�Eb^iqe�J^k^dbjbkq�^q�>S@�^p�tbii�^p� qeb�tlkabocri� mblmib� fk�
qeb� If_o^ov)� @ljmrqbo� Pbosf`bp)� Do^mef`p� ^ka� >rafl*Sfpr^i� abm^oqjbkqp� clo�
molsfafkd�^ppfpq^k`b�tebkbsbo�F�`^jb�`^iifkd+

Cfk^iiv)� clo� qeb� dfcq� lc� o^v� plk� >ibu� ^ka� efp� qtfk� _olqebop)� Pqbmebk� ^ka�
>kaobt)�tel�`lkqI� "a�ql�qeofsb�fk�qeb�jfapq�lc�fq�^ii)�F� qe^kh�Dla+

sr
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ql�!0--�mbo�`lt�mbo�vb^o�%Dfii�bq�^i)� .66-&+� Qeb�efde�`lpqp�lc�j^pqfqfp�^ob�qeb�obpriq�

lc�qob^qjbkq�lc�̀ ifkf`^i�`^pbp)�obmi^`bjbkq�lc�afpb^pba�^kfj^ip)�ab`ob^pba�jfih�nr^ifqv�

^ka�vfbia)� ilpp�lc�dbkbqf`�j^qbof^i�arb�ql�`riifkd�^ka�fk`ob^pba� i^_lro� %Obkb^r�^ka�

M^`h^oa)� .66.&+

Ir`bv�^ka�Olti^kap� %.651&� clrka� qe^q� ^� obar`qflk� fk� 0-2*a^v�jfih�vfbia� fp�

dob^qbpq�tebk�`ifkf`^i�j^pqfqfp�l``rop�_bclob�mb^h�vfbia)�tfqe�efdebo*molar`fkd�`ltp�

e^sfkd�molmloqflk^qbiv�efdebo�obar`qflk+� ?ilppbo�%.646&�`lk`iraba�qe^q�obar`ba�jfih�

vfbia� `lkpqfqrqba� 3-� mbo`bkq� lc� qeb� qlq^i� `lpq� lc�j^pqfqfp+� Qeb� `lpqp� fjmlpba� lk�

molar`bop�s^ov�tfqe� qeb� cobnrbk`v)� clojp)� aro^qflk�^ka�pbsbofqv�lc�qeb� afpb^pb+� Fk�

^aafqflk�ql�obar`ba�jfih�molar`qflk)�j^pqfqfp�lcqbk�clo`bp�b^oiv�`riifkd+� Alell�bq� î+
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`riip� fk� ^� a^fov� c^oj�j^v� _b� ^qqof_rqba� ql�j^pqfqfp+� Qefp� bpqfj^qb� fp� `lkpbos^qfsb�
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`lk`roobkq�fk`ob^pb�fk�`bii�`lrkq�%Ibpifb�bq�^i)�.650&+� Qefp�c^`q�j^v�qebobclob�_b�rpba�

ql�mobaf`q�molar`qflk�ilppbp�qe^q�l``ro�^p�^�obpriq�lc�pr_`ifkf`^i�j^pqfqfp�fk�eboap+� Qeb�

o^kdb� lc�qeb� `bii� `lrkq�j^v�_b� _olhbk� altk� fkql� ibsbip� qe^q� `^k� qebk�_b� rpba� ql�

abp`of_b�qeb�mbo`bkq^db�lc�fkafsfar^i�`ltp�tfqefk�^�P@@�`^qbdlov+� Qeb�ifkb^o�p`lob�

%IP&� qo^kpcloj^qflk� lc� P@@� fp� `ljjlkiv� rpba� fk� j^pqfqfp� jlkfqlofkd� ^ka� fp�

obmobpbkqba�_v�qeb�bnr^qflk7
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FQffp�jbqela�lc�obmloqfkd�P@@�t^p�fkqolar`ba�_v�Pellh�%.65/&�_b`^rpb�fq�peltba�qeb�

pqolkdbpq� ^ppl`f^qflk� _bqtbbk� qeb� P@@� qbpq� ^ka� vfbia� ilppbp+� Fk� dbkbo^i)� ^� eboa�

^sbo^db�IP�klq�dob^qbo�qe^k�0� %jb^k�lc�.--)---�`biip,jI�lc�jfih�clo�5-�mbo`bkq�lc
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k^qro^i�fldlofqej�`bii�`lrkq�t^p�^ppl`f^qba�tfqe�^�obar`qflk�fk�a^fiv�jfih�vfbia�lc�-+32�

ql� .+11�hd�%Alell� bq� ^i)� .651^8�O^r_boq^p� ^ka�Pellh)� .65/&+� J^pqfqfp�jlkfqlofkd�

pbosbp�^p�^�drfab�mlpq�lo�fkaf`^qlo�lc�qeb�ibsbi�lc�mobsbkqflk+� Qeb�`lpqp�^ppl`f^qba�

tfqe� mobsbkqfsb� jb^probp� ^ob� `ljm^o^qfsbiv� ilt� tfqe� obpmb`q� ql� qeb� `lpq� lc� qeb�

afpb^pb� ^ka� e^sb� pfdkfcf`^kq� mlpfqfsb� fjm^`q� lk� c^oj� molcfq^_fifqv� %Mefimlq)� .6518�

Cbqolt�^ka�>kaboplk)� .654&+

Pr_`ifkf`^i�lo�ç̀ ^oofbo�pq^qb� j^pqfqfp)�fp�fk^mm^obkq+� Mefimlq�%.651&�pq^qbp�qe^q�

pr_`ifkf`^i�j^pqfqfp�fp�obpmlkpf_ib�clo�4-�mbo`bkq�lc�b`lkljf`�ilppbp�obpriqfkd�colj� �̂

obar`ba�jfih�molar`qflk�mlqbkqf^i�lc�eboap+� Fk�dbkbo^i)� pr_`ifkf`^i�j^pqfqfp� fp� .2� ql�

1-�qfjbp�jlob�mobs^ibkq�qe^k�qeb�`ifkf`^i�cloj�^ka�`^k�_b�lc�ilkd�aro^qflk�%Mefimlq)�
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i^`q^qflk�tfqe�b^`e�alr_ifkd�lc�qeb�dbljbqof`�jb^k�plj^qf`�`bii�`lrkq,jI�lc�jfih�clo�

`ltp�fk�pb`lka�i^`q^qflk�lo�dob^qbo+

Jfih� molar`qflk� ilpp� arb� ql�j^pqfqfp� fp� bpqfj^qba� _v� `ljm^ofkd� ^`qr^i� jfih�

vfbia�tfqe�^k�bumb`qba�ibsbi�lc�molar`qflk�%P`e^ij�^ka�Klloi^kabo)�.624&+� Mobaf`qba�

vfbia� ilppbp� ^ob� obi^qba� ql� _rih� q^kh� jfih� plj^qf`� `bii� `lrkq� %?QP@@&� _v� ifkb^o�

obdobppflk�qe^q�fp�obi^qfsb�ql�^�$çklfj^i �?QP@@�lc�/--)---�`biip,jI�%B_boe^oq�bq� î)�

.65/&+� J^qebj^qf`^i�jlabip�clo�`ljmlpfqb�p^jmibp�tfqe�`lkclrkabop�clo�afccbobk`bp�

fk�^db)�a^vp�fk�jfih�%AFJ&)�eboa�^ka�eboa�pfwb�abjlkpqo^qb�jfih�molar`qflk�`e^kdbp�

fk�`^qbdlofbp�qe^q�^ob�pqo^qfcfba�_v�ild�P@@�lo�IP�%O^r_boq^p�^ka�Pellh)�.65/8�Glkbp�

bq� ^i)� .6518� Qvibo� bq� ^i)� .656&+� Ilppbp�j^v�_b� `lksboqba� ql� alii^o� bnrfs^ibkqp� _v
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qeb�mobaf`qba�vfbia�lc�^�mbo`bkq^db�lc�qeb�eboa�fk�b^`e�IP�`^qbdlov&�^ka�pr_qo^`qfkd�
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molcfib�rpfkd�P@@�lo�IP�ql�bpqfj^qb�pr_`ifkf`^i�j^pqfqfp�%Cbqolt�^ka�>kaboplk)�.654&)

Qebob� ^ob� qtl� `i^ppfcf`^qflkp�dbkbo^iiv�^mmifba� ql�j^pqfqfp�lod^kfpjp7�J^glo�

m^qeldbkp� 1FD;CFB:B::>"�1F8C=I?B:B::GE�8GD;GE"�^ka�`lifclojp&8�^ka�Jfklo�m^qeldbkp�

 :B8<G?8E;#A;<8F>H;� 1F8C=I?B:B::>"� .>:DB:B::>"� ^ka� *BDIA;98:F;D>G@� 9BH>E!$� J^glo�

m^qeldbkp�^ob�^ppl`f^qba�tfqe�sfpf_ib�`e^kdbp�fk�jfih�qe^q�l``ro�fk�`ifkf`^i�j^pqfqfp+�

Qeb�P@@)�fp�dob^qbo)�fk�dbkbo^i)�^p�qeb�mbo`bkq^db�lc�j^glo�m^qeldbkp�fpli^qba�fk�jfih�

ofpbp+� Fk�^�Sfodfkf^�pqrav�lc�A^fov�Eboa�Fjmolsbjbkq�%AEF&�qbpqba�eboap)�lkiv�2+6"�

lc�jfih� p^jmibp� tfqe� P@@� ibpp� qe^k� .--)---� `biip,jI� `lkq^fkba� j^glo� m^qeldbkp�

^ppl`f^qba�tfqe�j^pqfqfp+� Qebob�t^p�^� ./"� fpli^qflk�o^qb�lc�j^glo�m^qeldbkp�colj�

`ljmlpfqb�jfih�p^jmibp�tfqe�^�P@@�lc�.--)---*/--)---)� .4*.6"�colj�p^jmibp�tfqe�

^� P@@� lc�/--)---*1--)---� ^ka� /0"� colj�jfih� p^jmibp�tfqe� ^� P@@� lsbo� 1--)---�

%Glkbp�bq�^i)� .651&+

@i^ppfcf`^qflk�lc�pr_`ifkf`^i�j^pqfqfp�_v�IP�t^p�ob`ljjbkaba�_v�Pellh�fk�.65/�

_b`^rpb� qeb� afob`q� obi^qflkpefm� _bqtbbk� molar`qflk� ilppbp� ^ka� IP� ^ppfpqp�

fkqbomobq^qflk� %Cbqolt�bq�^i)� .655&+� Qeb�ofpb�fk�P@@�^ppl`f^�åba�tfqe�ab`ifkfkd�jfih�

vfbia� fk� `^pbp� lc� pr_`ifkf`^i� j^pqfqfp� fp� rpr^iiv� ^``ljm^kfba� _v� ^� ofpfkd� _^`qbof^i�

fkcb`qflk�ibsbi�%Glkbp�bq�^i)�.651&+� >cqbo�j^kv�^qqbjmqp�ql�abcfkb�j^pqfqfp�rpfkd�P@@�

^ka�_^`qboflildv)�qeb�P@@�̂ ilkb�t^p�clrka�ql�_b�^�dlla�mobaf`qlo�lc�m^qeldbk�pq^qrp



lc�jfih�^ka)�qebobclob)�lc�pr_`ifkf`^i�j^pqfqfp�fk�qeb�`lt�%Obkb^r)�.653^&+� Pfk`b�.651)�

AEF�^k^ivpfp�rpbp� qeb�IP�lk�`ljmlpfqb�jfih�%@J&�p^jmibp� %^�`lj_fkba�p^jmib�lc�

jfih�colj�^ii�clro�nr^oqbop�lc�^�`lt&� ql�`i^ppfcv�fkafsfar^ip�tfqe� pr_`ifkf`^i�j^pqfqfp�

%Erbpqlk� ^ka� Ebfabo)� .6538� Cbqolt� ^ka� >kaboplk)� .654&+� Dbkbo^iiv)� 5-"� lc�

_^`qboflildf`^iiv� ^``bmq^_ib� @J� p^jmibp� e^sb� plj^qf`� `bii� `lrkqp� rkabo� /--)---�

`biip,jI+� >�IP�lc�2� fk�`ljmlpfqb�jfih�fp� fkqbomobqba�^p� fkcb`qba� %Obkb^r)� .653_&+�

Cbqolt�%.65-&� prddbpqp� qe^q�^� qeobpelia�lc�/50)---�`biip,jI�molsfabp� ^� ob^plk^_ib�

ibsbi�clo�jlkfqlofkd�j^pqfqfp�`lkqoli�moldo^jp�fk�eboap�lc�̂ sbo^db�j^pqfqfp�mobs^ibk`b+�

Qeb�pqobkdqe�lc�qeb�mobaf`qflk�rpfkd�IP�:�2�fp�_bqqbo�tfqe�obmb^qba�qbpqfkd+� Pfjfi^oiv)�

^k� fkafsfar^i� `lt�tfqe� ^� `lrkq� ibpp� qe^k� .--)---� `biip,jI� fp� rpr^iiv� klq� fkcb`qba�

%Glkbp�bq�^i)� .651&+� @ltp�tfqe�IP�lc�2� ^ob� ifhbiv�fkcb`qba�tfqe� ^�sforibkq�m^qeldbk�

%Mefimlq)� .6518�Hfoh)� .6518�Alell�bq�^i)�.65.&+� @lrkqp�_bqtbbk�qebpb� qtl�buqobjbp�

%IP�0� ql�2&� ^ob�`lkpfaboba� ql�_b�absbilmfkd�^k� fkcb`qflk� %Glkbp�^ka�Eb^ia)� .65/&+�

Pellh� %.65/&� clrka� qe^q� qeb� IP� lc� fkafsfar^i� `lt� P@@� ^ka� qeb� qlq^i� eboa� `lrkq�

pqolkdiv�obi^qba�ql�qeb� %mobaf`qba&�mobs^ibk`b�lc�m^qeldbkf`�fkcb`qflkp+

Qeb�jlkqeiv�P@@�AEF�`lomlo^qflk� obpriqp�^ob� prjj^ofwba�_v�dolrm�_^pba�

lk� ^db� ^ka� pq^db� lc� i^`q^qflk+� @ljmibqb� eboa� P@@� bs^ir^qflk� clo�j^pqfqfp� pq^qrp�

fk`irabp7�_rih�q^kh�^ka�fkafsfar^i�`lt�%`ljmlpfqb�jfih�p^jmib&�P@@�obmloqp8�`riqrob�

obpriqp8�^ka�`ifkf`^i�j^pqfqfp�ob`loap�%Obkb^r)� .653^)_&+� Tefib�nf� oqbo�p^jmifkd�clo�

pr_`ifkf`^i� j^pqfqfp� fp� jlob� ^``ro^qb� _b`^rpb� á5-� mbo`bkq� lc� fkcb`qba� `ltp� ^ob�

^ccb`qba�fk�lkiv�lkb�nr^oqbo�%Obkb^r)�.653^&)�fq�fp�`lkpfaboba�qll�bumbkpfsb�ql�lccbo�

fk�`roobkq�jlkfqlofkd�moldo^jp+



.+.+/� Qeb�eboa�^p�^�c^`qlo�Fk�afpb^pb�abqb`qflk

Qeb�mobs^ibk`b�^ka�fk`fabk`b�lc�j^pqfqfp�lk�^�c^oj�^ob�dlsbokba�_v�jf`ol_f^i�

mlmri^qflk)�avk^jf`p�lc�eboa�fjjrkfqv)�dbkbqf`p)�bksfolkjbkq�%C�bf`ejrqe)�.642&�^ka�

j^k^dbjbkq�c^`qlop�%afbq)�evdfbkb)�qb^q�afm)�pbib`qfsb�aov�`lt�qebo^mv&�%Ibpifb�bq�^i)�

.6508� Dfii� bq� ^i)� .66-8� Qlfib)� .6428� ?lale� bq� ^i)� .6438� Alell� ^ka� Jbbh)� .65/&+�

Obpfpq^k`b� lo� prp`bmqf_ifqv� ql� j^pqfqfp� abmbkap� fk� m^oq� rmlk� fkafsfar^i� dbkbqf`�

j^hbrm+� Prp`bmqf_fifqv� ^ipl� abmbkap� rmlk� ^db� ^ka� pq^db� lc�i^`q^qflk)� ^k^qljf`^i�

j^hbrm� ^ka� fjjrklildf`^i� ^ka� `vqlildf`^i� pq^qrp� lc� qeb� j^jj^ov� di^ka� %Qliib)�

.642&+

>�`ljjlk�P@@�qeobpelia� clo� qeb� abqb`qflk� lc�j^pqfqfp� fk� ^ii�eboap�j^v�_b�

rkobif^_ib� %Pebiao^hb� bq� ^i)� .650&+� Bs^ir^qflk� lc�P@@� a^q^� clo� qeb� mromlpbp� lc�

j^pqfqfp�`lkqoli� fp�^ppfpqba�_v�fkafsfar^i� eboa� fkqbomobq^qflk� %Ifkapqolj�bq�^i)� .65.8�

J`Abojlqq�bq�^i)� .65/&+� Obi^qfsb�P@@�qeobpeliap�qe^q�obcib`q�eboa�mobs^ibk`b�j^v�

^ipl�_b�lc�jbofq� %Obkb^r)� .653_&+



.+.+0� Qeb�plj^qf`�`bii�`lrkq�lc�qeb�_rih�q^kh�jfih�p^jmib�^p�^k�fkaf`^qlo�lc
qeb�ibsbi�lc�j^pqfqfp�fk�qeb�a^ffv�eboa+

Qeb�?QP@@�^mmb^op�ql�_b�qeb�jlpq�rpbcri�qbpq�ql�a^qb�fk�fabkqfcvfkd�mlqbkqf^i�

jf`ol_f^i�`lkq^jfk^qflk�lc�jfih�fk�eboap+� Fq�^ipl�^ppfpqp�fk�mobaf`qfkd�pebic*ifcb�lc�qeb�

cfkfpeba� molar`q)� bpqfj^qbp� vfbia� ilppbp� ^ka� ^`qp� ^p� ^� jlkfqlo� clo� mobs^ibk`b� lc�

j^pqfqfp+� Qeb�^_fifqv�lc�lkb�ibsbi�lc�qbpqfkd�pr`e�^p�?QP@@)�ql�mobaf`q�fkcb`qflk�ibsbip�

fk�^klqebo�ibsbi)�nr^oqbo�fkcb`qflk�o^qb�lo�`ljmlpfqb�jfih�P@@)�mobpbkqp�^k�^aafqflk^i�

`e^iibkdb�clo�j^pqfqfp�obpb^o`ebop�%Erbpqlk�^ka�Ebfabo)�.6538�Obkb^r)�.66-8�Obkb^r�

^ka�M^`h^oa)� .66.&+� ?rih�jfih�P@@�;� /--)---�`biip,jI�t^p� obi^qba� ql� qeb�"� eboa�

molar`qflk� ilpp�^ka�mobs^ibk`b�lc�j^jj^ov�fkcb`qflk� fk�^� pqrav�_v�B_boe^oq�bq� î+�

%.65/&+� Bpqfj^qbp�lc�rm�ql�3"�nr^oqbo�fkcb`qflk�o^qb�clo�?QP@@�/--)---�`biip,jI)�

.3"� nr^oqbo� fkcb`qflk� o^qb� ^ka� 3+2"� lc�eboa� molar`qflk� ilpp� clo� ?QP@@�2--)---�

`biip,jI)� ^ka� 0/"� nr^oqbo� fkcb`qflk� o^qb� ^ka� .4+4"� lc� eboa� molar`qflk� ilpp� clo�

?QP@@�.)---)---�`biip,jI�tbob�obmloqba�%B_boe^oq�bq�^i)� .65/&+� Fk�^� ob`bkq�pqrav�

lc�Lkq^ofl�eboap)�Dlafhfk�%.656&�peltba�qe^q�c^`qlop�pr`e�^p�eboa�pfwb�lo�jfih�slirjb�

j^v� fkcirbk`b� qeb� ^_fifqv� lc�_rih� q^kh� %?Q&� `riqrob)� ^p� ^� p`obbkfkd� qbpq)� ql� abqb`q�

pljb�lod^kfpjp+� Eboa�pfwb)�t^p�pfdkfcf`^kq�tebk�rpba� fk� pfjmib� obdobppflk�jlabip�

ql� abqbojfkb� qeb� mobaf`qfsb� s^irb� lc�?Q� `riqrob� clo� qeb� mobs^ibk`b� lc�m^qeldbkp+�

S^of^qflk�fk�qeb�?Q�`lrkq�clo�`lifclojp�^ka�1FD;CFB:B::>�8<8?8:F>8;�e^a�^�`lbccf`fbkq�

lc�abqbojfk^qflk�lc�+..�^ka�+00� obpmb`qfsbiv+� Qefp�^jlrkq�lc�s^of^qflk�fk�qeb�^_fifqv�

lc�qeb�_^`qbof^i�`lrkq�fk�qeb�_rih�q^kh�jfih�%?QJ&�p^jmib�ql�mobaf`q�qeb�mobs^ibk`b�

lc�`ltp� fkcb`qba�fk� qeb�eboa)�t^p�bumi^fkba�_v�eboa�pfwb�^ka�mbo`bkq�`ltp�mlpfqfsb



clo�qeb�lod^kfpj�pqrafba� %Dlahfk)� .656&+

?rih�q^kh�jfih�fp�obmobpbkq^qfsb�lc�qeb�eboa�^ka�fqp�p^jmibp�^ob�`lkpfaboba�^k�

fkaf`^qlo� lc� jfih� nr^ifqv+� Jfih� p^jmibp� ^ob� ^k^ivpba� jlkqeiv� clo� `ljmlpfqflk)�

_^`qbof^i�`lkqbkq)�cobbwfkd�mlfkq�̂ ka�P@@�fk�dlsbokjbkq�i^_lo^qlofbp+� ?rih�q^kh�jfih�

P@@�abqbojfk^qflk�fp�`lkpfaboba�ql�_b�^k�b`lkljf`^i)�obif^_ib�^ka�pmb`fcf`�qbpq�qe^q�

^`qp� ^p� ^k� fkaf`^qlo� lc� eboa� ibsbi� j^pqfqfp+� Qeb� ?QP@@� qbpq� fp� rpba� ql� jlkfqlo�

j^pqfqfp�_b`^rpb�lc�^�pqolkd�obi^qflkpefm�_bqtbbk� `biiri^ofqv�fk�jfih�^ka�mobs^ibk`b�

lc�qeb� afpb^pb� %Obf`ejrqe)� .6428� B_boe^oq� bq� ^i)� .65/&+� Rpr^iiv)� eltbsbo)� lkiv�^�

pj^ii� molmloqflk� lc� qeb� eboa� `lkqof_rqbp� jlpq� lc� qeb� `biip� %?ofqq)� .654&� ^ka� ^k�

fkcb`qba�nr^oqbo�fp�m^oqiv�j^phba�_v�qeb�afirqflk�bccb`q�lc�qeb�eb^iqev�lkbp�%Ibpifb�bq�

^i)� .6508� Hfoh)� .651&+� Qefp� obi^qflkpefm� j^v� _b� bu^`bo_^qba� _v� ^� `ljmbkp^qlov�

fk`ob^pb� fk� vfbia� _v� rkfkcb`qba� nr^oqbop� fk� pljb� `ltp� %Tllicloa)� .652&+� Qeb�

bpqfj^qba� mbo`bkq^db� lc� nr^oqbop� fkcb`qba� s^ofbp� _bqtbbk� eboap� ^p� ^� obpriq� lc�

afccbobk`bp� fk� pbsbofqv�lc�fkcb`qflk� ^ka�jb^k�jfih�vfbiap�tfqefk� eboap� %Tbpqd^oqe)�

.642&+� Qeb� ^``ro^`v�lc� qefp� P@@�bpqfj^qb� fp� fjmolsba�tfqe� pr``bppfsb� `lrkqp� clo�

qobkap� lsbo� qfjb)� tef`e� lsbo`ljb� qeb� `vqlildf`^i� `lrkq� afccbobk`bp� tfqefk� c^ojp�

_b`^rpb� lc� qeb� s^of^qflk� fk� eboa� pfwb� %Obf`ejrqe)� .642&� ^ka� vfbia� afccbobk`bp�

%Bj^krbiplk�^ka�Crkhb)� .66.&+

M^oq� lc�qeb� ab`ob^pb� pbbk� fk� ob`bkq�vb^op� fk�P@@�j^v�_b� ^qqof_rqba� ql� qeb�

`lk`roobkq�fk`ob^pb�fk�molar`qflk+� Qeb�abdobb�lc�̂ ppl`f^qflk�_bqtbbk�mobs^ibk`b�lc�

j^pqfqfp�^ka�?QP@@�fp�s^of^_ib+� Bj^krbiplk�^ka�Crkhb�%.66.&�obmloqba�^k�lsbo^ii�

jb^k� lc�eboa� mobs^ibk`b� lc�j^pqfqfp� ^q� /3+4")� `loobpmlkafkd� ql� qeb� lsbo^ii�jb^k
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?QP@@�lc�/-1)---�̀ biip,jI+�Tfqefk�qefp�pqrav)�qeb�^sbo^db�eboa�mobs^ibk`b�fk`ob^pba�

tfqefk�?QP@@�ibsbi+� Qeb�fk`ob^pba�molar`qflk�obpriqba�fk�^�afirqflk�qe^q�j^phba�qeb�

çqorbç� fk`ob^pb� fk� ?QP@@+� ?lqe� fkci^jj^qlov� ^ka� klk*m^qelildf`^i� c^`qlop�

`lkqof_rqba�ql�qefp�bccb`q+� Qeb�mobs^ibk`b�c^`qlo�^``lrkqba�clo�10"�lc�qeb�s^of^qflk�

fk�?QP@@�tebk�eboa�^sbo^db�jfih�vfbia�t^p�fk`iraba�fk�qeb�jlabi+� Clo�qefp�ob^plk)�

?QP@@�pbosbp� ^p� ç� dbkbo^i�jlkfqlo� clo�eboa�j^k^dbjbkq+� Efdebo�vfbiafkd� eboap�

j^v�kbba�ql� iltbo�qeb�?QP@@�dl^i�fk�loabo�ql�`lkqoli�pr_`ifkf`^i�j^pqfqfp+

Fq�j^v�_b�mlppf_ib�ql�dfsb�^�jlob�abcfkfqb�af^dklpfp�lc�j^pqfqfp�_v�rpfkd�jlob�

qe^k�lkb�p`obbkfkd�qbpq�^q�^�qfjb�lk�^�jfih�p^jmib�%Hfq`ebk�bq�^i)� .651_&+� Lk�^�mbo�

c^oj� _^pfp)� ?QP@@� lo� bnrfs^ibkq� ?Q� qbpq� `^k� pbosb� ^p� ^� j^glo� fkaf`^qlo� lc� qeb�

mobs^ibk`b�lc�j^pqfqfp�%Bj^krbiplk�^ka�Crkhb)� .66.&+� ?rih�q^kh�jfih�p^jmibp�`^k�

_b� ^k^ivpba� clo� ^kqf_lafbp� ql� 1F8C=I?B:B::GE� 8GD;GE� _v� ^k� bkwvjb*ifkhba�

fjjrklplo_bkq�̂ pp^v�%BIFP>&+� Qefp�BIFP>�p`obbkfkd�qbpq�`^k�qebk�_b�rpba�lk�?QJ�

p^jmibp� ql� mobaf`q�eboa� mobs^ibk`b�lc�j^pqfqfp� %Glkbp)� .66.&+� Eboap�tfqe� ^sbo^db�

?QP@@�ifkb^o�p`lobp�dob^qbo�qe^k�0+-�pelria�_b�cliiltba*rm�tfqe�fkafsfar^i�qbpqp�ql�

fabkqfcv�fkcb`qba�`ltp�^ka�qvmbp�lc�m^qeldbkp� %Glkbp)� .66.&+

Qeb�jb^k�P@@�clo�`ljmlpfqb�jfih�lc�̂ �eboa�^mmolufj^qbp�qe^q�lc�qeb�?QP@@�

%P`eriqw)� .642&+� @ljmlpfqb� jfih� P@@� qbpqfkd� fabkqfcfbp� ^k� fkafsfar^i� `ltçp� P@@�

`lkqof_rqflkp� ql� qeb�eboaçp�jfih�%P`erew)� .642&+� Qeb�jlpq�abq^fiba� fkafsfar^i�`lt�

a^q^� olrqfkbiv�`liib`qba� fp� qeb� jlkqeiv� p^jmifkd� moldo^j� `^oofba� lrq� _v� qeb� AEF�

`lomlo^qflk+� >kfj^ip� rkabo� qob^qjbkq� clo� `ifkf`^i� j^pqfqfp� ob`loaba� ^p�  `lkafqflk�

^ccb`qfkd�ob`loa �%@>O�`lab&� %?^oqibqq�bq�^i)� .66.&�^ob�klq� fk`iraba� fk� qeb�j^pqfqfp



bpqfj^qb+� Qefp� pbib`qflk�_f^p� qbkap� ql�rkabobpqfj^qb� qeb� ibsbi� lc�j^pqfqfp� fk� ^�eboa+

.+/� Jbqelap�lc�Abqb`qflk�lc�Pr_`ekf`^i�J^pqfqfp�fk�
?lsfkb�Jfih

.+/.� Qeb�plj^qf`�`bii�`lrkq

Qeb� mromlpb� lc� `bii� `lrkqfkd� fk� jfih� fp� ql� abqbojfkb� qeb� ^jlrkq� lc�

m^qelildf`^i�pb`obqflk�fk�qeb�jfih�prmmiv�%P`ejfaq�J^apbk)�.642&+� Qeb�cfopq�jbqela�

^s^fi^_ib�pfk`b�.6--�ql�abqbojfkb�qeb�qlq^i�`bii�`lrkq�fp�qeb�j^kr^i�jf`olp`lmf`�`lrkq�

lc�jfih�`biip� fk� ^� aov�pq^fkba� pjb^o+� Qefp�jbqela� fp� qbaflrp� ^ka� pr_gb`q� ql�boolop�

%Ebbp`ebk)�.642&+� Jb`e^kfw^qflk�lc�qeb�mol`barob)�bib`qlkf`�m^oqf`ib�`lrkqfkd)�rpfkd�

qeb�@lriqbo�mofk`fmib� mbojfqp� fkafsfar^i�`biip� ql�_b� `lrkqba� ^p� qeb�lkiv�m^oqf`ibp�lc�

^� `boq^fk� pfwb� o^kdb� ^cqbo� afpormqflk� lc�c^q� dil_ribp+� Qeb� `roobkq� jbqela� lc�`bii�

`lrkqfkd�_v�qeb�Clppljqf`�fkpqorjbkq�absbilmba�fk�.641�obmobpbkqp�^k�^as^k`bjbkq�

ql� afob`q� `bii� `lrkqfkd+� Cirlobp`fkd� kr`ib^qba� `biip� avba� tfqe� Bqefafrj� _oljfab�

%afirqflk� .7� /-&�bjfqq�^� pfdk^i�abqb`qba�_v�^�melqljriqfmifbo�^ka� ob`loaba�^p� ^�`bii�

`lrkq+� >�pq^ka^oa�m^oqf`ib� prpmbkpflk�fp�rpba�ql�bkprob�qeb�mob`fpflk�^ka�^``ro^`v�

lc�qeb�obpriqp+� Ebbp`ebk�%.642&�clrka�qeb�Clpplj^qfb�fkpqorjbkq�ql�_b�qeb�prmboflo�

jbqela�lc�`bii�`lrkqfkd�_^pba�lk�fqp�b^pb�^ka�mo^`qf`^i�lmbo^qflk)� ^p�tbii�^p�efdebo�

o^qb�lc�p^jmib�qeolrdemrq+

Qeb�fkci^jj^qlov�obpmlkpb�lc�qeb�j^jj^ov�di^ka�ql�jf`ol_f^i�fkcb`qflk�`^k�

_b�jlkfqloba�_v�`ljmlpfqflk^i�`e^kdbp� fk� _lsfkb�jfih+� Ibrhl`vqbp� `lkpqfqrqb� qeb�

j^fk�abcbkpb�jb`e^kfpj�lc�qeb�raabo�lk`b�qeb�jf`ol_b�e^p�bkqboba�qeb�qb^q�`fpqbok

.-



%M^^mb)�.646&+� Qeb�o^mfa�ob`orfqjbkq�lc�fkci^jj^qlov�`biip�sf^�qeb�_illa�pqob^j�fkql�

qeb�di^ka�^ka�pr_pbnrbkqiv�fkql�qeb�jfih�fp�rpr^iiv�_bkbcf`f^i�ql� qeb�elpq�^ka�pbosbp�

ql� bifjfk^qb� qeb� lccbkafkd�lod^kfpj%p&� %G^fk� bq� ^i)� .64/8� Lmab_bb`h)� .65/&+� Qefp�

fkci^jj^qlov� mol`bpp� eltbsbo� j^v� ^ipl� ^ccb`q� qeb� fkqbdofqv� lc� qeb� `biip� fk� qeb�

j^jj^ov�di^ka+� Kbrqolmefip�^ka�j^`olme^dbp�^ob�qeb�jlpq�krjbolrp�me^dl`vqf`�

`biip�fk +� %fih�arofkd�pr_`ifkf`^i�j^pqfqfp�%>ww^o^�^ka�Afjf`h)�.652&8�bumbofjbkq^iiv�

fkar`ba�kbrqolmbkf^�obpriqp�fk�`lksbopflk�lc�`eolkf`�pq^mevil`l``^i�j^pqfqfp� fkql�^k�

^`rqb�d^kdobklrp�cloj�%P`e^ij�bq�^i)� .643&+

Qeb�fkcb`qflrp�pq^qrp�lc�qeb�orjfk^kq�j^jj^ov�nr^oqbo�fp�qeb�jlpq�fjmloq^kq�

c^`qlo�^ccb`qfkd�P@@+� Qeb�obpriqfkd�fkci^jj^qflk�^ka�`biiri^ofqv�fp�nr^kqfcfba�_v�qeb�

p b b �qbpq� fk�nr^oqbo)� `ljmlpfqb�^ka�?Q�jfih�p^jmibp+� Qeb� ob`ldkfqflk�lc�mlppf_ib�

`lkclrkafkd� c^`qlop� bk^_ibp� ^� jlob� ^``ro^qb� abqbojfk^qflk� lc� j^pqfqfp� fk� P bb �

^k^ivpfp� %_obba)�^db)� pq^db�lc�i^`q^qflk)�eboa�^ka�pb^plk&� %Obf`ejrqe)� .642&+� Pfk`b�

afccbobk`bp�fk�jbqelap)� qfjb�lc�`liib`qflk)�pqlo^db�^ka�e^kaifkd�lc�qeb�jfih�p^jmib�

`^k� ^iqbo� qeb� Pbb)� pq^ka^oafw^qflk� lc� P bb � mol`barob� fp� bppbkqf^i� clo� `loob`q�

fkqbomobq^qflk� %Ebbp`ebk)� .6428� Ibpifb� bq� ^i)� .6508� Eb^ia)� .65/8� Ebbp`ebk� bq� ^i)�

.645&+

B`lkljf`�`lkpfabo^qflkp� c^slro� abqb`qflk� lc�pr_`ifkf`^i�j^pqfqfp� lk� ^�jlob�

cobnrbkq� _^pfp� ^ka� qebobclob� qeb� absbilmjbkq� lc� ^� o^mfa)� pfjmib)� ibpp� bumbkpfsb�

qb`ekfnrb+

..



.+/+/� Qeb� ivplplj^i� bkwvjb� GS*>`bqvi*cc*A*Dir`lp^jfkfa^pb� %K>D&� fk�
_lsfkb�jfih

>�jfih� qbpq� qe^q� lccbop� ^aafqflk^i� p^jmib� fkcloj^qflk� ql� qeb� P@@� qbpq� ^ka�

fk`ob^pbp� qeb� obif^_fifqv�lc�j^pqfqfp� abqb`qflk� fp� kbbaba� %Jfiibo� ^ka� P`eriqw)� .65.&+�

Jlkfqlofkd�`e^kdbp�fk�bkwvjb�ibsbip�lc�_lav�cirfap�fp�^�tbii�bpq^_ifpeba�jbqelalildv�

clo�af^dklpfkd�m^qelildf`^i�`lkafqflkp� fk� erj^kp�^ka� ^kfj^ip� %Hfq`ebk)� .645&+� /#�

>`b qv i *D ir`lp^j fk fa^pb � %�/*^`b�q^jfal*/yabluv*v5*A*dir`lp^jfab�

^`bq^jfalabluvdir`levaoli^pb)� B+@+0+/+.+0-)� K>D&� fp� lkb� lc� qeb� j^kv� evaolivqf`�

div`lpfa^pbp� fkslisba� fk� qeb� `^q^_lifpj� lc� div`lmolqbfkp)� div`lifmfap� ^ka�

dir`lp^jfkldiv`^kp� %@^isl�bq�^i)� .65/&+� Fq� fp� clrka� fk� qeb� ivplpljbp� lc�mbofmebo^i�

_illa� ibrhl`vqbp�^ka� fkci^jj^qlov�`biip� ^p�tbii� ^p�`biip�lc�qeb� hfakbv)� qbpqbp)� ifsbo)�

pr_j^ufii^ov� di^ka� ^ka� j^kv� lqebo� qfpprbp� %Mrde� ^ka� T^ihbo)� .63-&+� Qeb� cfopq�

ob`loaba� jb^probjbkq� lc� K>D� fk� jfih� t^p� j^ab� _v� Jbiilop� %.635&� rpfkd� ^�

`lilofjbqof`�jbqela+� Qeb�fkqolar`qflk�lc�K>D�^p�^�jlkfqlofkd�qlli�clo�j^pqfqfp�fp�

_^pba�lk�qeb�c^`q�qe^q�`e^kdbp�fk�P@@�^ka�K>D�fk�nr^oqbo�jfih�p^jmibp�^ob�`ilpbiv�

obi^qba�%o:� -+53&� %Hfq`ebk)� .6458�Hfq`ebk�^ka�Jfaaibqlk)� .6438�Bj^krbipplk� bq�^i)

.654&+� Qeb�cirloljbqof`�^pp^v�fp�prmboflo�fk�fqp�^_fifqv�ql�jb^prob�^k�^_plirqb�ibsbi�

lc� qeb� bka� molar`q� ^ka� fp� tfqelrq� qeb� mol_ibj� lc� _^`hdolrka� çklfpbç� qe^q� fp�

bk`lrkqboba�fk�qeb�̀ lilofjbqof`�jbqela�rpfkd�m*kfqolmebkvi*K*^`bqvi*?*dir`lp^jfkfab�

^p�pr_pqo^qb�%Hfq`ebk)�.645&+� Qeb�cirloljbqof`�jbqela�fp�jlob�o^mfa�%Hfq`ebk)�.645&�

^ka� fp�klt�rpba�^p� qeb�pq^ka^oa�clo�K>D�abqbojfk^qflk+� Qeb�o^qb�lc�kbrqolmefi�

ob`orfqjbkq� fkql� qeb� raabo� arofkd� qeb� fkfqf^i� me^pb� lc� j^pqfqfp� ^ka� qeb� o^qb� lc
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ob`ldkfqflk� lc�_^`qbof^� _v� me^dl`vqbp� abqbojfkb� qeb� afpb^pb� lrq`ljb� lc� qeb� elpq�

%Kf`hboplk)� .653&+� @ljm^oba�ql�lqebo� qfpprbp)�me^dl`vqlpfp�fk�qeb�j^jj^ov�di^ka�

fp� ibpp� bccb`qfsb� _b`^rpb� lc� fjm^foba� crk`qflk� lc� mlivjlomelkr`ib^o� ibrhl`vqbp�

%MJKp&� fk�jfih)� ^�obpriq�lc�qeb�me^dl`vqlpfp�lc�ifmfa�m^oqf`ibp� %M^^mb)� .6468�Sb`eq)�

.652&+� Me^dl`vqf`�`biip�obib^pb�evaolivqf`�bkwvjbp�arofkd�me^dl`vqlpfp�lo�`bii�ab^qe�

%Pi^rplk� ^ka� @llmbo)� .66-&)� J^`olme^dbp� %P`ekvabo� ^ka� ?^ddflifkf)� .645&� ^ka�

MJKp�%?^ddflifkf�^ka�Abt^ia)� .652&� obib^pb�qeb�K>D�bkwvjb+� Qeb�o^mfa� obib^pb�

lc�K>D�rmlk� wvjlp^k� pqfjri^qflk� ^p�tbii� ^p�tfqe� qeb� ^aafqflk� lc�abqbodbkq� e^sb�

_bbk�obmloqba�fk�jfih�%H^^oqfkbk�bq�^i)�.655&+� Fk�`ifkf`^i�bkwvjlildv)�qeb�obib^pb�lc�

K>D�fp� ifkhba�ql�me^dl`vqf`�^`qfs^qflk�^ka�`^k�_b�rpba�^p�^�mobaf`qlo� clo�j^pqfqfp�

%H^^oqfkbk�bq�^i)�.655&+� Qfjjp�%.651&�clrka�qe^q�ild�qo^kpcloj^qflk�lc�jfih�p^jmib�

K>D�a^q^�t^p�qeb�_bpq�mobaf`qlo�lc�jfih�vfbia�tebk�_lqe�qbpqp�^ob�mboclojba�lk�qeb�

p^jb�a^v�%qbpq*a^v&+� Qfjjp�%.651&�^ipl�obmloqba�qeb�ild�qo^kpcloj^qflk�lc�P@@�^p�

qeb�_bpq�mobaf`qlo�lc�fkcb`qflrp� pq^qrp�_^pba�rmlk�mlpfqfsb�_^`qboflildf`^i� fpli^qflk+�

Arofkd� fkci^jj^qflk)� fk`ob^pbp� fk�K>D�^ka�me^dl`vqf`�`biip)�mofj^ofiv�MJKp)� ^ob�

^ppl`f^qba�tfqe�pbsbofqv�lc�j^pqfqfp)�sforibk`b�lc�_^`qbof^�%J^qqfi^�bq�^i)�.653&�^ka�ilpp�

lc�fkqbdofqv�lc�bmfqebif^i�`biip� %@^mr`l�bq�^i)� .6538�J^qqfi^�bq�^i)� .653&+

Qeb� rpb� lc�K>D� bkwvjb� ibsbip� ^p� ^� nr^oqbo�jfih� p^jmib� p`obbkfkd� qbpq� ql�

pbib`q�`ltp�clo�P@@�^ka�_^`qbof^i� `riqrob� `^k� obar`b� qeb� qlq^i�krj_bo�lc�p^jmibp�

^ppbppba� _v� qebpb�jlob� `lpqiv�jbqelap� %?^ii� ^ka� Dobbo)� .66.&+� Qeb� obpmlkpb� lc�

K>D�^p�^k�fkaf`^qlo�lc�̀ biiri^o�a^j^db�afccbop�tfqe�qeb�m^qeldbk�qvmb�%Qfjjp)�.6518�

J^qqfi^� bq� ^f)� .653&+� Qeb� K>D� bkwvjb� e^p� _bbk� fabkqfcfba� ^p� ^� pmb`fbp*pmb`fcf`
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bkwvjb� clo�1FD;CFB:B::GE� fpli^qba�colj�`ltp�tfqe�j^pqfqfp� %P`e^rcrpp�bq�^i)� .653&+

>``loafkd�ql�Qfjjp�%.651&�K>D�bkwvjb�fp�obi^qfsbiv�pq^_ib�fk�o^t�jfih�^ka�

fp�rk^ccb`qba�_v�cobbwfkd�_^pba�lk�bs^ir^qflk�lc�fkqbok^i�jfih�pq^ka^oap+� Qebobclob)�

p^jmib� e^kaifkd� fp� _bifbsba� ql� _b� ibpp� `ofqf`^i� qe^k� clo�P@@� %J^qqfi^� bq� ^i)� .653&+�

Obq^fkba� K>D� ^`qfsfqv� fk� colwbk� jfih� `^k� _b� rpbcri� tebk� qbpqfkd� fp� klq� ob^afiv�

mlppf_ib)� ^iqelrde� qebob� ^ob� pj^ii� afccbobk`bp� _bqtbbk� qeb� cobpe� ^ka� colwbk� jfih�

K>D�jb^probjbkqp�%P^kaelij�^ka�J^qqfi^)�.653&+� >klqebo�^as^kq^db�fp�qe^q�K>D�

fk�jfih� fp� ibpp� obpmlkpfsb� qe^k� P@@� ql� klk*fkcb`qflrp� plro`bp� lc�s^of^qflk� pr`e� ^p�

bksfolkjbkq^i� pqbpp� ^ka� obqrokp� ql� kloj^i� o^kdbp� tfqefk� /1� ql� 03� elrop� ^cqbo�

pqfjri^qflk� e^p� `b^pba� %Tfiplk� bq� ^i)� .66.&+� Fk� ^aafqflk� ql� _bfkd� ^� pfjmib� ^ka�

fkbumbkpfsb�qbpq)�K>D�j^v�klq�obnrfob�^�pqbofib�jfih�p^jmib�%Hfq`ebk)�.643&�^ka�j^v�

_b�^�rpbcri�`lpq�p^sfkd�qlli�tebk�^mmifba�^p�^�p`obbkfkd�qbpq�clo�nr^oqbo�jfih�p^jmibp�

fk�mol_ibj�eboap�%?^ii�^ka�Dobbo)�.66.&+� Lqebo�^as^kq^dbp�lc�K>D�bkwvjb�qbpq�^ob�

obi^qba� ql� o^qb�lc�p^jmib� qeolrdemrq)� b^pb�lc�e^kaifkd)�^ka�`lpq+� Qeb�cirloljbqof`�

jbqela�lc�abqb`qfkd�K>D�%Ib^_^`h�^ka�T^ihbo)�.63.8�Hfq`ebk�bq�^i)�.645&�e^p�_bbk�

^a^mqba�clo�̂ �o^mfa�63*tbii�jf`olmi^qb�abqbojfk^qflk�%J^qqfi^)�.6528�Ifkhl*Ilmmlkbk�

^ka�J^hfkbk)�.652&+� Qefp�qb`eklildv�`lj_fkba�tfqe�`ljmrqbofwba�^k^ivpfp�lc�K>D�

fkqbo*nr^oqbo� o^qflp� %FNOp&� abqbojfkbp� qeb� ibsbi� lc� fkci^jj^qflk+� Fk� nr^oqbo�jfih�

p^jmifkd�qeb�FNO�fp�rpba�ql�bifjfk^qb�s^of^qflk�arb�ql�`lkclrkafkd�c^`qlop)�pr`e�^p�

^db� ^ka� pq^db� lc� i^`q^qflk� %P^kaelij� ^ka� J^qqfi^)� .653&+� Qeb� o^qflk^ib� clo� qeb�

^mmif`^qflk� lc�FNO�s^of^qflk� fk� qeb� ^k^ivpfp� lc�fkci^jj^qlov�j^ohbop� fk�jfih� fp� ql�

fabkqfcv�qeb�mloqflk�lc�s^of^qflk�colj�m^qelildf`^i�plro`bp�colj�qe^q�obi^qba�ql�kloj^i
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mevpflildf`^i� plro`bp+� Klk*m^qelildf`^i� c^`qlop� ^ob� ^pprjba� ql� ^ccb`q� ^ii� clro�

nr^oqbop� bnr^iiv� %Hkrapbk� ^ka� Gbkpbk)� .66-&+� >k� FNO� fp� `^i`ri^qba� _v� afsfafkd�

nr^oqbo�K>D�jb^probjbkqp�mbo�`lt�_v�qeb�iltbpq�K>D�s^irb�lc�qeb�fkafsfar^i+� Qeb�

nr^oqbo�tfqe�qeb� iltbpq�K>D�pbosbp�^p�^�_^pbifkb� obcbobk`b�clo�qeb� fkafsfar^i�`lt+�

Qeb�afccbobk`b�fk�K>D�jb^probjbkq�_bqtbbk�qeb�iltbpq�^ka�qeb�efdebpq�nr^oqbo�`^k�

^ipl�_b�rpba�ql� fabkqfcv�j^pqfqf`�di^kap� %Clu�bq�^i)� .652&+

.+/+0� C^`qlop�^ccb`qfkd�K>D�jb^probjbkq�fk�jfih

J^kv� qvmbp� lc� `biip� `lkqof_rqb� ql� qeb� K>D� ^`qfsfqv� fk� jfih)� fk`irafkd�

cf_ol_i^pqp)�ibrhl`vqbp�̂ ka�j^jj^ov�bmfqebif^i�`biip+�Arofkd�fkci^jj^qflk)�ibrhl`vqbp�

^`qfsbiv�molar`b�^ka�pb`obqb�K>D�^p�m^oq�lc�me^dl`vqlpfp�^ka� obib^pb� fq�rmlk�`bii�

ivpfp� %@^mr`l�bq�^i)� .6538�H^^oqfkbk�bq�^i)� .655&+� Ivpba�me^dl`vqbp)� bmfqebif^i� `biip�

^ka�cf_ol_i^pqp�j^v�`lkqof_rqb�qeb�bkwvjb)�K>D)�_rq�al�klq�`lkqof_rqb�ql�qeb�P@@�

^ka�`^k�obpriq�fk�afp`obm^k`fbp�_bqtbbk�K>D�^ka�P@@�qbpq�obpriqp+� Lqebo�j^jj^ov�

`biip)�obpfabkq�j^`olme^dbp�^ka�_lsfkb�_illa�mi^pj^�^ob�^ipl�_bifbsba�ql�_b�^�plro`b�

lc�K>D�%Hfq`ebk�bq�^i)� .6458�Hfq`ebk�bq�^i)� .65-&+� Pborj*abofsba�plro`bp�lc�K>D�

fk�jfih�fk`ob^pb�arofkd�fkci^jj^qflk�^ka�mobdk^k`v+� Fq�fp�tbii�bpq^_ifpeba�qe^q�pborj�

^ka�rofk^ov�K>D�fk`ob^pb�tfqe�qeb�moldobppflk�lc�mobdk^k`v�fk�erj^kp�%Tlliibk�bq�

^i)� .63.8�Ilj_^oal�bq�^i)� .651&)�arofkd�i^`q^qflk�fk�qeb�jfih�lc�qeb�mobdk^kq�drfkb^�

mfd� %Olbqp� bq� ^i)� .656&)� ^ka� arofkd� mobdk^k`v� ^ka� i^`q^qflk� fk� jrofkb� j^jj^ov�

qfpprb� %S^k�Ebhhbk� ^ka�Bfdbi)� .653&+� Ilj_^oal� bq� ^i)� %.651&� e^p� prddbpqba� qe^q
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K>D� fk`ob^pbp� qeolrdelrq� mobdk^k`v� `^k� _b� rpba� ql�mobaf`q� fqp� obdri^o� `lropb� fk�

tljbk+� Qefp�fkcloj^qflk�e^p�klq�vbq�_bbk�^mmifba� ql�K>D�ibsbip� fk� qeb�a^fov�`lt�

tel�fp� fk�moldobppfsb�pq^dbp�lc�mobdk^`v�arofkd�jr`e�lc�ebo�i^`q^qflk+� Fkpqb^a)� qeb�

mobdk^k`v�^ka�i^`q^qflk^i�bccb`q�fp�abp`of_ba�fk�m^oq�^p�qeb� çpq^db�lc�i^`q^qflk�bccb`qç�

lk�jfih�K>D�ibsbip+� Qeb�FNO�molsfabp�^�jb^kp�ql�`lkqoli�qefp�plro`b�lc�s^of^qflk�

fk� K>D� ^k^ivpfp� _v� `ljm^ofkd� nr^oqbop�tfqefk� qeb� p^jb� `lt� %Jfiibo� ^ka� M^^mb)

.655&+� Eltbsbo)�^k�fkqbo^`qflk�_bqtbbk�K>D�arb�ql� fkci^jj^qflk�^ka�K>D�^p�^�

obpriq�lc�qeb�dbpq^qflk^i,i^`q^qflk^i�bccb`qp�j^hbp�qeb�fkqbomobq^qflk�lc�̂ �afpb^pb�bccb`q�

jlob�afccf`riq�fk�jfih�qbpqfkd�%Qfjjp�^ka�P`eriqw)�.6528�J^qqfi^�^ka�P^kaelij)�.652&+

Qtl� j^glo� clojp� lc� qeb� bkwvjb)� >� ^ka� ?)� ^� qefoa� cloj)� qeb� erj^k� M*�

fplbkwvjb� clo� mobdk^k`v8� qtl� fkqbojbaf^qb� clojp)� Fg� ^ka� F(8� ^ka� ^� pborj�cloj)� P�

e^sb�_bbk� fabkqfcfba� %Mfbo`b� bq� ^i)� .645&+� Qeb�>�^ka�?� clojp� e^sb�_bbk� fpli^qba�

colj�qeb�_lsfkb�j^jj^ov�di^ka�%Hfq`ebk�^ka�J^pqbop)�.652&+� Alrdi^p�%.65.&�clrka�

qe^q� fk`ob^pbp� fk� erj^k� pborj� ^i_rjfk� ^ka� FdD� fk`ob^pb� qeb� pb`obqflk� lc� qeb�

ivplplj^i�bkwvjb)�ebulp^jfkfa^pb)�colj�mi^`bkq^i�sfiif�fk�^�alpb�^ka�qfjb*abmbkabkq�

j^kkbo+� Fq� fp�prddbpqba�qe^q�bkal`vqlpfp�j^v�_b�^�qofddbo�jb`e^kfpj�clo�pb`obqflk�

lc�qeb�ivplplj^i� fpl*bkwvjb)�ebulp^jfkfa^pb�%Ebu�>&�arofkd�mobdk^k`v+� Pb`obqflk�

lc� ^� ivplplj^i� bkwvjb� `^k� _b� `loobi^qba� tfqe� bumbofjbkq^i� me^dl`vqlpfp� lc�

jf`olpmebobp� _v� MJKp� ^ka� `^k� _b� jb^proba� _v� qeb� if_bo^qflk� lc� cirlobp`bkq�

pr_pqo^qb�1*jbqevirj_biifcbolkb� %Prwrhf�bq�^i)� .653&+

J^kv�j^pqfqfp*`^rpfkd�_^`qbof^�j^v�qebjpbisbp�_b�^aafqflk^i�plro`bp�lc�K>D�

%J^aal`hp� ^ka�Dobbk^k)� .6428� Ol_fplk)� .6#F8� Pifchfk� ^ka�Dfi)� .6508�T^qqp)� .6558
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J^qebtp�bq�^i)� .66.8�J^qqfi^�bq�^i)� .653&+� Tebqebo�qeb� fabkqfqv�lc�^�m^qeldbk�j^v�

_b� prddbpqba� _v� qeb� o^qb� lc�`e^kdb� fk� K>D�jb^probjbkq� fk� jfih)� e^p� klq� _bbk�

abqbojfkba+� Jfih�K>D�^`qfsfqv�cir`qr^qbp� fk�jfia� pr_`ifkf`^i�j^pqfqfp�^ka� qbkap� ql�

fk`ob^pb� ^ka� pq^_fifwb� fk� jlob� pbsbob� pr_`ifkf`^i� `^pbp)� obcib`qfkd� _^`qbof^i�

m^qeldbkf`fqv�%J^qqfi^�bq�^i)� .653&+� Fk�`lk`irpflk)�K>D�fk�jfih�e^p�_bbk�peltk�ql�

s^ov�tfqe�qeb�pbsbofqv�lc�j^pqfqfp)�qeb�sforibk`b�lc�_^`qbof^)�qeb�pq^db�lc�i^`q^qflk�^ka�

qeb�elpq�abcbk`b�^_fifqv�%K^d^e^q^�bq�^i)�.654^&+� Qeb�K>D�qbpq�e^p�^ipl�_bbk�peltk�

ql�_b�^ccb`qba�_v�^db�^ka�mobdk^k`v�fk�lqebo�pmb`fbp+

Pq^ka^oafw^qflk�lc�p^jmifkd�^ka�mol`bppfkd�jbqelap� fp� kbbaba� clo�^``ro^qb�

K>D�abqbojfk^qflk�_b`^rpb�afccbobk`bp�bufpq�_bqtbbk�colwbk�^ka�cobpe�jfih�p^jmibp�

^ka�_bqtbbk�co^`qflkp�lc�jfih�%H^^oqfkbk�bq�^i)�.655&+� Tefib�phfjjba�jfih�co^`qflk�

K>D� ibsbi� fp� klq� ^ccb`qba� _v� qeb� ^aafqflk� lc�abqbodbkq� ql� qeb� p^jmib)� qeb� jlob�

`biiri^o� co^`qflkp� %`ob^j� ^ka� pbafjbkq&� ^ob� ^iqboba� _v� qeb� ^aafqflk� lc� abqbodbkq�

%H^^oqfkbk� bq� ^i)� .655&+� Qbjmbo^qrob� lc�pqlo^db� ^ccb`qp� K>D� obib^pb� colj� `biip8�

pqlo^db�^q�1$@� pq^_fifwbp�qeb� afpqof_rqflk�_bqtbbk� co^`qflkp� %H^^oqfkbk� bq�^i)� .655&+�

Obib^pb�lc�K>D�colj�tfqefk�qeb�`biiri^o�`ljm^oqjbkqp�fk�jfih�fp�bke^k`ba�_v�qeb�

^aafqflk� lc�/�mbo`bkq�Qofqlk�U*FDL)� ^� cobbwb*qe^t�`v ìb)� lo� pqfjri^qflk� lc�`biip� _v�

lmplkfwba�wvjlp^k�lo�bkalqlufk�%H^^oqfkbk�bq�^i)� .655&+
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 !� Qeb�L_gb`qfsb�lc�Qefp�Pqrax$

Qeb� mofj^ov� l_gb`qfsb� lc� qefp� pqrav�t^p� ql� `ljm^ob� qeb� cirloljbqof`� ^ka�

`lilofjbqof`�jbqelap�lc�K>D�jb^probjbkq�^p�fkaf`^qlop�lc�pr_`ifkf`^i�j^pqfqfp�fk�qeb�

_rih�q^kh�jfih�p^jmib+� Fk�loabo� ql�jbbq�qefp�mofjb�l_gb`qfsb)� qeb�mromlpbp�lc�qefp�

pqrav�tbob�.&�ql�abqbojfkb�qeb�`loobi^qflk�_bqtbbk�qeb�cirloljbqof`�^ka�`lilofjbqof`�

jbqelap�lc�K>D�jb^probjbkq�fk�jfih8� /&� ql�abqbojfkb�qeb�o^kdb�lc�K>D�^`qfsfqv�

mobpbkq�fk�_rih�q^kh�jfih8�0&�ql�obi^qb�K>D�ql�P@@�fk�^�j^qebj^qf`^i�jlabi�fkloabo�

ql� fkqbomobq� qeb� K>D� qbpq� tfqe� P@@� ^p� qeb� pq^ka^oa� clo� abqb`qflk� lc� pr_`ifkf`^i�

j^pqfqfp+� Qefp�tloh�t^p� abpfdkba� ^p� ^� mobifjfk^ov� pqbm� fk� qeb� absbilmjbkq� lc�^�

j^kr^i�K>D�qbpq�clo�jfih+
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@LJM>OFPLK� LC� @LILOFJBQOF@� >KA� CIRLOLJBQOF@�
JBQELAP�LC�K>D�JB>PROBJBKQ�FK�?RIH�Q>KH�JFIH

/+.� Fkqolar`qflk

Qeb�^`qfsfqv�lc�qeb�ivplplj^i�bkwvjb)�gS*>`bqvi*,6*A*Dir`lp^jfkfa^pb�%K>D8�

B@� .+/+0+0-&� `^k� _b� abqbojfkba� _v� qeb� cirloljbqof`� jbqela� rpfkd� 1*

jbqevirj_biifcbovi�>,[*^`bqvi*,6*A*dir`lp^jfab� %1JbRK>D&� %Ib^_^`h� ^ka� T^ihbo)�

.63.8�A^k`b�bq�^i)� .6368�Hfq`ebk)� .643&�^ka�_v�qeb�`lilofjbqof`�^pp^v�jbqela�rpfkd�

m*kfqolmebkvi*fS*^`bqvi*,6*A*dir`lp^jfab� %MKM*K>D&� ^p�pr_pqo^qbp� %Ib^_^`h)� .6308�

Jbiilop)� .6358� Elo^h� bq� ^i)� .65.&+� @ljm^ofplk� ql� K>D� abqbojfkba� _v� qeb�

cirloljbqof`�jbqela� %qeb� pq^ka^oa&� fp� rpba� ql� abqbojfkb� qeb� ^``bmq^_fifqv�lc�kbt�

`lilofjbqof`�jbqelalildv�%Klql�bq�^i)� .6508�Vrbk�bq�^i)� .651&+

Abqbojfk^qflkp� lc�K>D� ^`qfsfqv� fk� rofkb� e^sb� _bbk� rpba� ql� abqb`q� obk^i�

afpqro_^k`bp� fk�m^qfbkqp�tfqe� af^_bqbp)� evmboqbkpflk)� obgb`qflk� lc�obk^i� qo^kpmi^kqp)�

^ka�kbmeolqluf`fqv+� Lmqfj^i�`lkafqflkp�clo�qeb�^pp^v�fk� rofkb�e^sb�_bbk� abp`of_ba�

%Qr`hbo� bq� ^i)� .6428� Qelj^p)� .6368� J^orek)� .643&+� Qeb� ^rqlj^qba� cirloljbqof`�

^pp^v�clo�rofkb�t^p�^`efbsba�jlob�qe^k�^�ab`^ab�^dl�%Qr`hbo�bq�^i)�.642&+� >�j^kr^i�

`lilofjbqof`�jbqela�clo� qeb�nr^kqfcf`^qflk�lc�K>D� fk�rofkb�bufpqp�^p�^� qbpq�hfq�tfqe�

fkpqor`qflkp� clo�^rqlj^qflk� %Mof`b)� .646&+� Jlob�ob`bkqiv)� ^�j^kr^i� ^pp^v�e^p�_bbk�

absbilmba�clo�rpb�fk�`ifkf`p�lk�^�mloq^_ib�jfkfmelqljbqbo�fk�tef`e�qeb�cobbwb*aofba�

`lilofjbqof`�pr_pqo^qb� qrokp� oba�fk�K>D�`lkq^fkfkd�rofkb� %Vrbk� bq� ^i)� .651&+� Qeb�

bifjfk^qflk�lc�̂ �p^jmib�_i^kh�mbojfqp�qeb�afob`q�ob^afkd�lc�rofk^ov�K>D�tfqelrq�qeb
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kbba�ql�^``lrkq�clo�rkt^kqba�_^`hdolrka�çklfpbç�lc�qeb�p^jmib+� J^kv�pr_pqo^qbp�clo�

qeb�`lilofjbqof`�^pp^v�e^sb�_bbk�absbilmba�clo�rpb�fk�rofkb�%J^hfpb�bq�^i)�.6558�Klql�

bq� î)� .6508�Vrbk�bq�^i)� .65/&+

Qeb�cfopq�abqbojfk^qflk�lc�K>D�fk�_lsfkb�jfih�_v�qeb�`lilofjbqof`�jbqela�t^p�

obmloqba�_v�Jbiilop�%.635&�fk�Drbime)�Lkq^ofl+� Fk�qeb�i^pq�ab`^ab)�qeb�cirloljbqof`�

K>D�jb^probjbkq� fk�jfih� e^p� _bbk� rpba� ^p� ^� af^dklpqf`� qbpq� clo� _lsfkb�j^pqfqfp�

%Hfq`ebk)� .6458�J^qqfi^)� .652&+� Qefp�jbqela� fp� pbkpfqfsb� fk� fqp� ^_fifqv� ql� ^``ro^qbiv�

jb^prob� ibsbip� lc� bkwvjb� ^`qfsfqv� ^ka� o^mfa� ^p� fq� lccbop� qeb� ^as^kq^db� lc� _bfkd�

^mmifba�ql�o^t�%rkqob^qba&�jfih�p^jmibp�%Hfq`ebk)� .65.&+

Qeb�l_gb`qfsb�lc�qefp�pqrav�t^p�ql�`ljm^ob�qeb�cirloljbqof`�^ka�`lilofjbqof`�

K>D�^pp^v�jbqelap�clo�qeb�abqb`qflk�lc�pr_`ifkf`^i�j^pqfqfp�^p�mobifjfk^ov�tloh�lk�

qeb�absbilmjbkq�lc�̂ �j^kr^i�K>D�qbpq�clo�jfih+� Ql�jbbq�qefp�l_gb`qfsb)�qeb�mromlpb�

lc� qefp� pqrav� t^p� ql� abqbojfkb� qeb� `loobi^qflk� _bqtbbk� qeb� cirloljbqof`� ^ka�

`lilofjbqof`� jbqelap� lc� jb^probjbkq� lc� ibsbip� lc� K>D� bkwvjb� ^`qfsfqv� fk� ^�

o^kaljiv�pbib`qba�mlli�lc�?QJ+� Fk�^aafqflk)�^k�l_pbos^qflk�t^p�j^ab�lc�^k�bccb`q�

obi^qba� ql�qeb�qfjb� qeb�p^jmib�t^p�cfolwbk�^q�*4-�Ç@�lk�qeb�K>D�ibsbi�fk�jfih+

/+/� J^qbof^ip�^ka�Jbqelap

/+/+.� P^jmib�`liib`qflk�^ka�PL@

Lsbo�^�clro�jlkqe�mbofla�fk�qeb�c^ii�lc�.655�^�mlli�lc�./-�jfih�p^jmibp�t^p�

o^kaljiv�pbib`qba�colj�qeb�olrqfkb�`liib`qflk�lc�?QJ�^q� qeb�Mofk`b�Bat^oa�Fpi^ka

/ -



%MBF&�Molsfk`f^i�A^fov�I^_lo^qlov)�@e^oilqqbqltk)�MBF+� Qefp�mlli�lc�?QJ�p^jmibp�

obmobpbkqp�á�/-"�lc�qeb�2/-�cirfa�jfih�molar`fkd�eboap�lk�MBF+� Qtl�p^jmibp�tbob�

afp`^oaba�^p�^�obpriq�lc�^� i^_biifkd�^ka�ob`loafkd�boolo+� Fk�@e^mqbo�0�^k�^aafqflk^i�

p^jmib�t^p� fabkqfcfba� ^p� ^k� rkrpr^i� obpriq�tfqe� obpmb`q� ql� P@@�^ka� pr_pbnrbkqiv�

objlsba�colj�qeb�a^q^+

Qeb� ?QP@@� t^p� abqbojfkba� ^q� qeb� MBF� A^fov� I^_lo^qlov� rpfkd�

pq^ka^oa^oafwba�jbqelalildv�lk�qeb�Clpplj^qfb�`bii�`lrkqbo�%Clpp�Bib`qof`)�Efiibola)�

Abkj^oh&+� ?bclob�mol`bppfkd)� qeb�jfih� p^jmibp�tbob�t^ojba� ql�1-�@� ^ka�jfuba�

^p� mbo� qeb� P@@�mol`barob+� Qeb� ?QJ� p^jmibp� tbob� ebia� lsbokfdeq� ^q� 1�@� ^ka�

qo^kpmloqba� qeb� cliiltfkd� jlokfkd� lk� f`b� ql� qeb� Rkfsbopfqv� lc� MBF� clo� croqebo�

mol`bppfkd�^ka�K>D�abqbojfk^qflkp�%Cfdrob� .&+� Qeb�jfih�p^jmibp�tbob�t^ojba�ql�

ollj� qbjmbo^qrob� ^ka� sloqbuba� ifdeqiv� clo� 2� pb`� fkfqf^iiv� ^ka� _bqtbbk� ^ifnrlqp+�

Jriqfmib�^ifnrlqp�%.2*/-&�lc�.+0�jI�tbob�j^ab�colj�b^`e�?QJ�p^jmib�^ka�pqloba�

^q�*4-Ç@�fk� .+2�jI�mlivbqevibkb�jf`olqr_bp+

Pq^ka^oap�clo�qeb�cirloljbqof`�^ka� `lilofjbqof`�K>D�^pp^vp�tbob�mobm^oba�

_v�jfufkd�plir_ib�K>D�bkwvjb�%G^`h_b^k)�Pfdj^�@ebjf`^i�@l+)�Pq+Ilrfp)�JL)�RP>&�

^q� `lk`bkqo^qflkp� lc�-)� /+2)� 2)-)� 4+2)� .-+-�R,jI� fk�jfih� colj� ^� kloj^i� `lt+� Qeb�

mromlpb� lc�mobm^ofkd�K>D� pq^ka^oap� fk� qeb� mobpbk`b� lc�kloj^i�jfih� `ljmlkbkqp�

o^qebo�qe^k�_rccbo�t^p�ql�`ljmbkp^qb�clo� qeb�rkhkltk�bccb`q�lc�jfih�lk� qeb�^pp^v+�

Qeb� `ofqboflk� rpba� ql� bkprob� qeb� nr^ifqv� lc�qeb�_^pb�jfih�t^p� ^�P@@�lc�01*1-)---�

`biip,jI+� Qeb�_^pb�jfih�t^p�`liib`qba�arofkd�qeb�pqrav�mbofla�^ka� pqloba�^q� *4-ä@�

fk� 0-� jI� sf^ip� rkqfi� qbpq� a^v+� Rkfcloj� _^pb� jfih� bkproba� `lkpfpqbk`v� fk� qeb

/ .



mobm^o^qflk�lc�qeb�pq^ka^oap�tef`e�tbob�j^ab�rm�a^fiv�^ka�^``ljm^kfba�b^`e�ork+�

Qeb�s^ifafqv�lc�qeb� ç̂ q^�abmbkap�lk�qeb�^pprjmqflk� qe^q� qeb�K>D�pq^ka^oap�tfqefk�

qeb�orkp�tbob�prccf`fbkq�clo�nr^ifqv�`lkqoli�clo�qeb�abqbojfk^qflk�lc�qbpq�p^jmib�K>D�

^`qfsfqv� ibsbip+

Lk�qbpq�a^v)�o^kaljiv�`elpbk�dolrmp�lc�2�^ifnrlqp�mbo�?QJ�tbob�qe^tba�^q�

ollj�qbjmbo^qrob�^ka�`lj_fkba+� B^`e�?QJ�p^jmib�^ka�pq^ka^oa�t^p�mboclojba�

fk�armif`^qb�^ka�^``ljm^kfba�_v�^�p^jmib�_i^kh)� Qcfb�obpriq^kq�K>D�jb^probjbkq�

t^p�qeb�jb^k�lc�qeb�armif`^qbp�^cqbo�pr_qo^`qflk�lc�qeb�p^jmib�^ka�ob^dbkq�_i^khp+�

Qeb�`lksbopflk� ql�K>D�^`qfsfqv�fk�R,jI�t^p�fÄÄqbngli^qba�colj�qeb�pq^ka^oa�`rosb�

lc�qeb�ork� %>mmbkafu�>&+

Qeb� mobm^o^qflk� lc� qeb� jfih� ^ka� qeb� ^mmif`^qflk� lc� qeb� `lilofjbqof`� K>D�

%K>D%@&&� ^pp^v� t^p� mboclojba� lk� qeb� p^jb� a^v� ^ka� lk� qeb� p^jb� qbpq� p^jmib�

cliiltfkd� qeb� cirloljbqof`�K>D� %K>D%C&&� abqbojfk^qflk+� >�cilt�af^do^j�lc�qeb�

bumbofjbkq^i�abpfdk� fp�peltk� fk�Cfdrob� .+

/ /



Cfdrob� .+� C ilt `e^oq

2/-�?QJ�^ka�?QP@@�

1
O^kalj�pbib`qflk�lc�^�mlli�lc�?QJ�p^jmibp

O
b^`e�?QJ�

1
/-�^ifnrlqp)�colwbk

1 � 1
2�o^kalj�^ifnrlqp� 2� o^kalj�^ifnrlqp

O
qe^tba�^ka�`lj

% � E
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/+/+/� K>D�Abqbojfk^qflkp

Cirloljbqof`�Jbqela

Qeb�ivplplj^i�bkwvjb�^`qfsfqv)�K>D)�t^p�abqbojfkba�cirloljbqof`^iiv�_v�qeb�

jbqela� lc� Hfq`ebk� bq� ^i+� %.65-&� rpfkd� 1*jbqevirj_biifcbovi*fS*^`bqvi*,6*A*�

dir`lp^jfkfab� %1*JbRK>D&� %Pfdj^�@ebjf`^i�@l+)� Pq+�Ilrfp)�JL+&� ^p�pr_pqo^qb� fk�

`fqo^qb� _rccbo� %/+/2� jJ� fk� -+/2� J� `fqo^qb� _rccbo)� mE� 1+3-&+� Qefp� jbqela� t^p�

absbilmba� colj� qeb�lofdfk^i�^pp^v�_v�Ib^_^`h�^ka�T^ihbo� %.63.&� ^ka�jlafcfba�_v�

Hfq`ebk� %.643&+� Qeb� cirloljbqof`� jbqela� jb^proba� qeb� dbkbo^qflk� lc� 1*�

jbqevirj_biifcbolkb�%1JbR&�^p�qeb�cirlobp`bkq�bka*molar`q�lc�evaolivpfp+� Qeb�K>D�

^`qfsfqv�t^p�obmloqba�^p�qeb�jb^k�lc�armif`^qb�jb^probjbkqp�^ka�abqbojfkba�ql�_b�

molmloqflk^i�ql�qeb�^_plo_^k`b�lc�qeb�if_bo^qba�bka*molar`q)�^cqbo�`loob`qflf)$�clo�qeb�

^_plo_^k`b�D > �qifl�p^jmib�_i^kh+� Qeb�ob^afkd�t^p�`ljm^oba�ql�qeb�pq^ka^oa�`rosb�

lc�qeb� ork�qe^q�^``ljm^kfba�qeb�rkhkltk�qbpq�p^jmibp+

Fk�qeb�cirloljbqof`�mol`barob�qeb�qe^tba�jfih�p^jmibp�%.--�,fI&�tbob�jfuba�

tfqe� 1--�A= � lc�pr_pqo^qb)� 1JbRK>D)� ^q� mE� 1+3-+� >cqbo� .2� jfk� fk`r_^qflk� fk� ^�

t^qbo_^qe�^q�04Ç@)� qeb�ob^`qflk�t^p�pqlmmba�_v�o^fpfkd�qeb�mE�tfqe�qeb�^aafqflk�lc

.+2� jI�lc�-+/�J�div`fkb�_rccbo)�mE�.-+4�%>mmbkafu�?&+� >�ob^dbkq�_i^kh�%O?&�t^p�

fk`iraba� fk� b^`e� ork+� Qeb� p^jmibpç�K>D�jb^probjbkqp�tbob� ob^a�tfqelrq�abi^v+�

Qeb� cirloljbqof`� fkqbkpfqv� lc� 1JbR� t^p� jb^proba� l� )� ^� Mbohfk� Bijbo� /-1�

cirlobp`bk`b�pmb`qolmelqljbqbo�%Mbohfk�Bijbo)�Klot^ih)�@M)�IGP>&�^q�bu`fq^qflk�^ka�

bjfppflk�t^sbibkdqep�lc�022�kj�^ka�13-�kj�obpmb`qfsbiv+� Qfob�K>D�jb^probjbkq
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t^p� abqbojfkba� ^p� qeb� ^`qfsfqv� rkfqp� %R,jI&� mobaf`qba� _v� fkqbomli^qflk� rpfkd� qeb�

pq^ka^oa�`rosb�lc�qeb�ork� %>mmbkafu�>&+

@lilofjbqof`�Jbqela

Lk� qbpq� a^v)� qeb� qbpq� ?QJ� pr_p^jmibp�tbob� qe^tba� ^q� ollj� qbjmbo^qrob)�

`lj_fkba� ^ka�K>D%C&� abqbojfkba�rpfkd�qeb� o^t,qe^tba�jfih�p^jmib+� Qeb� p^jb�

`lj_fkba�?QJ�p^jmib�t^p�qebk�mobm^oba�clo�`lilofjbqov�_v�qeb�^aafqflk�lc�2-�,fI�

lc�`eilolcloj�mbo�jI�lc�o^t,qe^tba�jfih�^ka�02�,fI�lc�.�K�E@i�ql�iltbo�qeb�mE�ql�

1+2-+� Qeb�jfuqrob�t^p�`bkqofcrdba�^q�d� :� .3)---�clo�5�jfk�fk�^�jf`ol`bkqofcrdb� ql�

`i^ofcv�qeb�jfih�p^jmib+� Qeb�prmbok^q^kq�t^p�ab`^kqba�fkql�kbt�qbpq�qr_bp�^ka�rpba�

^p� qeb�kbt�qbpq�j^qbof^i�clo�qeb�`lilofjbqof`�^pp^v�%>mmbkafu�B&+

Qeb� K>D%@&� jbqela� rpfkd� qeb� ob^dbkq)� 3+/� jJ� m^o^*kfqolmebkvi*�

dir`lp^jfkfab� %MKM*K>D&� %Pfdj^�@ebjf`^i�@l+)�Pq+�Ilrfp)�JL+)�RP>&� fk� -+/2�J�

`fqo^qb�_rccbo)�mE�1+2-�^p�pr_pqo^qb�t^p�jfuba�tfqe�qeb�p^jmib�prmbok^q^kq�%Hfq`ebk)�

.643&+� Fk� qeb� `lilofjbqof`� mol`barob� -+42� jI� lc�qeb� mobm^oba� qbpq� j^qbof^i�t^p�

jfuba�tfqe�^k�bnr^i�slirjb�lc�pr_pqo^qb�ob^dbkq�%3+/�jJ�MKM*D�fk�/2-�jJ�`fqo^qb�

_rccbo)�mE�1+2-&+� >cqbo�.2�jfk�fk`r_^qflk�fk�^�t^qbo_^qe�^q�04ä@)� qeb�ob^`qflk�t^p�

pqlmmba�_v�qeb�^aafqflk�lc�-+2�jI�lc�/�J�div`fkb�_rccbo)�mE�..+0+� Qeb�p^jmibp�^ka�

_i^khp� tbob� `bkqofcrdba� clo� 2� jfk� ^q� d� :� .3)---� fk� qeb� jf`ol`bkqofcrdb� ^ka� qeb�

prmbok^q^kq�ab`^kqba�fkql�kbt�qbpq�qr_bp+� Qeb�^_plo_^k`b�lc�MKM�dbkbo^qba�colj�

qeb�ob^`qflk�t^p�ob^a�lk�^�Ebtibqq�M^`h^oa�Aflab�>oo^v�Pmb`qolmelqljbqbo�%Jlabi�

512/&�tfqe�^k�^_plo_^k`b�t^sbibkdqe�pbq�^q�1-2�kj+� Qeb�obpriq^kq�`liloba�MKM�lc
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qeb� rkhkltk� qbpq� p^jmibp)� `loob`qba� clo� qeb� p^jmib�_i^kh)�tbob� ob^a� ^d^fkpq� qeb�

K>D�pq^ka^oap�abp`of_ba�fk�>mmbkafu�>�ql�abqbojfkb�qeb�K>D�`lkqbkq+� Qeb�obpriq�

obmobpbkqba� qeb�jb^k�lc�armif`^qbp�jfkrp� qeb�p^jmib�^ka�ob^dbkq�_i^khp+

Qob^qba*Cirloljbqof`�Jbqela

Qeb�cirloljbqof`�^pp^v�jbqela�t^p�^mmifba�ql�qeb�prmbok^q^kq�lc�qeb�mobm^oba�

jfih�p^jmib� ql�l_pbosb�qeb�_fl`ebjf`^i�bccb`q�lc�^iqbofkd� qeb�o^t�%qe^tba&�jfih�lk�

K>D� bkwvjb� ibsbip+� Qeb� ^iqboba� cirloljbqof`� qbpq� t^p� `^iiba� qeb� çqob^qba*�

cirloljbqof`ç� %QOC&�jbqela)� fk� qefp�pqrav+

Qeb�bumbofjbkq�`lkpfpqba�lc�m^foba�qbpqfkd�lc�qeb�lofdfk^i�?QJ�p^jmibçp�K>D�

jb^probjbkq� rpfkd� qeb� cirloljbqof`)� qob^qba*cirloljbqof`� ^ka� `lilofjbqof`� ^pp^vp+�

>ii� qeobb�jbqelap�tbob�mboclojba�lk�q_p�p^jb�a^v�^ka�lk�qeb�p^jb�ob`lkpqfqrqba�

%Qbpq�.&�?QJ�p^jmib� qe^q�e^a�_bbk�colwbk�^ka�qe^tba�lk`b+� Clo�qeb�mromlpbp�lc�

bs^ir^qflk�lc�qeb�`lilofjbqof`� %@&�^pp^v)� qeb�cirloljbqof`� %C&�jbqela�pbosba�^p�qeb�

pq^ka^oa�clo�K>D�jb^probjbkq�fk�jfih+

/+/+0� L_pbos^qflk�lc�^k�bccb`q�lc�qeb�afccbobk`b�lc�a^vp�fk�colwbk�pqlo^db�
%AAC&�lk�K>D�jbqelap�lc�jb^probjbkq�fk�_rih�q^kh�jah+

Qeb�pbofbp�lc�0�K>D�^pp^v�jbqelap�tbob�obmb^qba�lk�4-�lc�qeb�lofdfk^i�mlli)�

qbpq�/�%pbb�Cfdrf`�.&+� Qeb�pb`lka�?QJ�pr_p^jmib�t^p�j^ab�_v�`lj_fkfkd�^�dolrm�

lc�2� ^ifnrlqp�clo�rpb�^p�^�armif`^qb�m^fo+� Qeb�bkqfob�mlli�lc�..5�?QJ�p^jmibp�t^p�

rpba� clo� qeb� `ljm^ofplk�lc�m^foba� p^jmibp�abqbojfkba�_v�cirloljbqov�^ka� clo�qeb�

K>D%C&� ^ka�K>D%@&� `ljm^ofplk+� >�mlli� lc�4-�?QJ�t^p� rpba� ql� bu^jfkb� qeb
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afccbobk`b�_bqtbbk�m^foba�p^jmibp�tfqefk�qeb�QOC�^ka�@�jbqelap+� Qeb�afccbobk`b�

fk�a^vp�fk�colwbk�%AAC&�pqlo^db�%*4-ä@&�o^kdba�colj�.-�ql�.5�a^vp�^ka�t^p�ob`loaba�

^p�qeb�c^`qlo�AAC+� Qeb�pb`lka�K>D�jb^probjbkq�%K>D*/&�t^p�pr_qo^`qba�colj�

qeb� cfopq�K>D�jb^probjbkq� %K>D*.&� ql�nr^kqfq^qb� qeb� afccbobk`b�_bqtbbk� m^foba�

pr_p^jmibp)�abiq^�K>D)�clo�b^`e�jbqela+� Obdobppflk�^k^ivpfp�t^p�rpba�ql�bs^ir^qb�

qeb� bccb`q� lc�AAC� lk� qeb� `e^kdb� fk� K>D� ibsbip� abqbojfkba� _v� qeb� cirloljbqof`�

jbqela� 7

abiq^�K>D%C&� :� %K>D%C*i&�jfkrp�K>D%C*/&&�

clo�b^`e�?QJ�p^jmib�m^fo+� Qeb�l_pbos^qflk�lc�^k�bccb`q�lc�AAC�lk�K>C%@&�^ka�

K>D%QOC&�tbob�^ppbppba� fk�^�pfjfi^o�j^kkbo+

/+/+1� Pq^qfpqf`^i�^k^ivpfp

Pq^qfpqf`^i� ^k^ivpfp� `lkpfpqba� lc� ifkb^o� obdobppflk)� `loobi^qflk)� ^k^ivpfp� lc�

s^of^k`b� ^ka� abp`ofmqfsb� pq^qfpqf`p� `ljmrqba� rpfkd� qeb� Jfkfq^_� pq^qfpqf`^i� m^`h^db�

%sbopflk�4+.&+

>k^ivpfp� lc� s^of^k`b� %>KLS>&� t^p� rpba� ql� qbpq� qeb� bccb`q� lc� afccbobkq�

jbqelap� lc� ^k^ivpfp� lk� K>D� jb^probjbkq� fk� jfih+� Qeb� afccbobk`b� _bqtbbk� qeb�

jb^kp� lc�K>D�jb^probjbkq� _bqtbbk� qeb� jbqelap�tbob� fpli^qba� _v� qeb� Pqrabkq�

Kbtj^k�Hrbip� %PKH&�qbpq�%Di^kqw)� .654&+

Qeb� cirloljbqof`)� `lilofjbqof`� ^ka� qob^qba*cirloljbqof`� jbqelap� tbob�

obmb^qba� ^p� qbpq�/� lc�qeb�mlli�lc�p^jmibp� %k::4-&+� >�afccbobk`b� _bqtbbk� m^fop� clo
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b^`e�jbqela� %abiq^�K>D&�t^p�l_pbosba�_v�pr_qo^`qfkd�qbpq� .�K>D� ibsbi� colj�qeb�

ibsbi� fk� qeb� pb`lka� pr_pbq)� qbpq� /+� Qeb� m^foba� q� qbpq� t^p� rpba� ql� abqbojfkb� qeb�

pfdkfcf`^k`b� lc� abiq^� K>D� clo� b^`e� jbqela+� Obdobppflk� ^k^ivpfp� t^p� rpba� ql�

abqbojfkb� qeb�bccb`q� qe^q�colwbk�pqlo^db�^p�^�c^`qlo�e^a� lk�qeb�afccbobk`b�_bqtbbk

m^fop� fk�K>D�jb^probjbkqp�clo�qeb�C)�@�^ka�QOC�jbqelap+

/+0� Obpriqp

/+0+.� @ljm^ofplk�lc�K>D�jbqelap

Qeb� `ljm^ofplk� lc� qeb� qbpq� .� K>D� ^`qfsfqv� ibsbip� abqbojfkba� _v� qeb�

`lilofjbqof`� %@&� ^ka� cirloljbqof`� %C&� jbqelap)� fp� bumobppba� _v� qeb� obdobppflk�

bnr^qflk7

K>D%C&� :� .+10� (� -+306%K>D%@&&� %.&

%C�:�/51+3.)%m9�-+--.&)�k:..5&+� @lksbopbiv)�qeb�obdobppflk�lc�K>D%@&�lk�K>D%C&�

vfbiaba� qeb�bnr^qflk7

K>D%@&� :� *-+151� (� .+..%K>D%C&&+� %/&

Qeb�K>D%C&� ^ka� K>D%@&� ^ob� efdeiv� ^ka� mlpfqfsbiv� `loobi^qba� %o� :� -+512&+� Qeb�

`ljm^ofplk�lc�qeb�a^q^�clo�K>D%C&�^ka�K>D%@&)�peltk�^p�^�p`^qqbo�milq�fk�Cfdrob�

/)�fiirpqo^qbp�qeb�pj^ii�afccbobk`bp�fk�qeb�ibsbip�lc�K>D�bkwvjb�^`qfsfqv�ibsbip�_bqtbbk�

jbqelap+
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Pfjfi^oiv)� qeb� l_pbosba� obi^qflkpefm� lc� qeb� K>D%C&� ^ka� K>D%QOC&�

jb^probjbkq�clo�^�pr_pbq�lc�4-�p^jmibp�fp�bumobppba�_v�qeb�bnr^qflk8

K>D%C&� :� -+65.� (� -+3.%K>D%QOC&&� %0&

%C� :� .40+14)�m� 9� -+--.&�^ka�`^k�^ipl�_b�abp`of_ba�_v

qeb�bnr^qflk7

K>D%QOC&� :� -+///�(� .+.5%K>D%C&&� %1&

tfqe�o� :� -+514)� %k:4-&+� Qeb�ifkb^o�obdobppflk�^k^ivpfp�lc�K>D%QOC&�^ka�K>D%@&�

fp�bumobppba�_v�qeb�bnr^qflk7

K>D%QOC&� :� .+-2� (� -+6/5%K>D%@&&� %2&

%C� :� 226+/4)� m9� -+--.&� ^ka� o:� -+611)� %k:4-&+�Qeb� efde� o*s^irb� molsbp� qe^q� qeb

mobm^oba�jfih�K>D�jbqelap�^ob�efdeiv�mlpfqfsbiv�`loobi^qba+

Qeb� prjj^ov�lc�qeb�`ljm^ofplk�lc�K>D�obpriqp� %jb^kp� ^ka�PBJ&� clo�qeb�

C)@�^ka�QOC�jbqelap�fk�Q^_ib� F�peltp�pj^ii�afccbobk`bp�_bqtbbk�qeb�`lilofjbqof`�

^ka� cirloljbqof`� jbqelap� ^ka� ^� i^odbo� afccbobk`b� fk� K>D� jb^probjbkq� fk� qeb�

^iqboba� jbqela)� qeb� qob^qba*cirloljbqof`� dolrm+� Qeb� afccbobk`b� fp� ^ipl� peltk� fk�

Cfdrob�0+� Qeb�cobnrbk`v�afpqof_rqflk�lc�K>D�^`qfsfqv�abqbojfkba�_v�qeb�`lilofjbqof`)�

cirloljbqof`� ^ka� qob^qba*cirloljbqof`� molql`lip� abmf`qfkd� qeb� afccbobk`bp� _bqtbbk�

jbqelap�lc�m^fop�lc�?QJ�p^jmibp�fp�peltk�fk�Cfdrob�1+
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>k^ivpfp� lc� s^of^k`b� %>KLS>&� t^p� rpba� ql� qbpq� qeb� bccb`q� lc� K>D%C&)�

K>D%@&�^ka�K>D%QOC&�qob^qjbkqp�lk�K>D�jb^probjbkq�clo�^�pr_pbq�lc�4-�?QJ�

p^jmibp+� Qeb� dil_^i� evmlqebpfp� lc�  kl� bccb`q � vfbiaba� ^� pfdkfcf`^kq� pq^qfpqf`^i�

obi^qflkpefm�tfqe�C�:� 4.+/0�%m9�-+--.&)�%k:4-&+� Qeb�`ljm^ofplk�lc�qeb�jb^kp�lc�qeb�

qob^qjbkqp�fk�Q^_ib�F�t^p�j^ab�ql�abqbojfkb�fc�qeb�cirloljbqof`^iiv�abqbojfkba�K>D�

t^p�pq^qfpqf`^iiv�afccbobkq�colj�qeb�`lilofjbqof`�jb^probjbkq+

Qeb�afccbobk`bp�_bqtbbk�qeb�jb^kp�clo�K>D�^`qfsfqv�ibsbip�_bqtbbk�qeb�C)�@�

^ka�QOC�jbqelap�tbob�fpli^qba�_v�qeb�Pqrabkq�Kbçfsj^k�Hrbip�%PKH&�qbpq�%Di^kqw)�

.654&+� Qeb� afccbobk`bp�_bqtbbk� qeb�K>D%QOC&� ^ka�K>D%C&�d^sb� ^� n:� .3+/-4+�

Qeb�PKH�qbpq�clo�afccbobk`bp�_bqtbbk�jb^kp�clo�K>D%QOC&�^ka�K>D%@&�t^p�n:�

./+633+� ?lqe�tbob�pfdkfcf`^kqiv�afccbobkq�^q�^� :� -+-2)� %k:4-&� %Q^_ib�F&+

Qeb� afccbobk`bp�_bqtbbk�jb^kp� clo�qeb� cirloljbqof`� ^ka�`lilofjbqof`�K>D�

abqbojfk^qflkp�tbob)� eltbsbo)�klq�pq^qfpqf`^iiv�pfdkfcf`^kq�tfqe�^�PKH�qbpq�tfqe�n� :�

/+564�^q�8� :�-+-2�%Q^_ib�FF&+� Qebob�fp�kl�pfdkfcf`^kq�pq^qfpqf`^i�afccbobk`b�fk�K>D%C&�

^ka�K>D%@&�jb^probjbkqp+� @loobi^qflk�`lbccf`fbkq�clo�K>D%C&�^ka�K>D%@&)�qbpq�

.� %k:..5&�lc�?QJ�mlli�lc�p^jmibp�fp�bumobppba�^p�o:�-+512+� Qeb�ifkb^o�jlabip�clo�

K>D�`lksbopflk�_bqtbbk�jbqelap�^ob�peltk�fk�Q^_ib�FF+
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Q>?IB�FF+� Prjj^ov�lc�Jbqelap7� ifkb^o�obdobppflkp)�m�^ka� o�
s^irbp+

%.&�K>D%C&� :� .+10� (� -+306%K>D%@&&� %m9�-+--.&)� o� * �-+512

%0&� K>D%C&� :� -+65.� (� -+3..%K>D%QOC&&� %m9�-+--.&)� o� :�-+514
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%.&� %k:..5&8� %0&�^ka� %2&� %k:4-&+

/+0+/� L_pbos^qflk�lc�^k�bccb`q�lc�qeb�afccbobk`b�fk�a^vp�fk�colwbk�
pqlo^db�^p�^�c^`qlo�fk�m^foba�?QJ�p^jmib�K>D�ibsbip+

>k�^ppbppjbkq�lc�qeb�bccb`q�qe^q�qeb�afccbobk`b�fk�a^vp�ebia�fk�colwbk�pqlo^db)�

^p�^�c^`qlo)�j^v�e^sb�e^a�lk�qeb�afccbobk`b�fk�K>D�^`qfsfqv�_bqtbbk�m^foba�p^jmibp�

t^p�j^ab+� Fk�loabo�ql�al�qefp)�fq�t^p�cfopq�kb`bpp^ov�ql�abqbojfkb�fc�K>D�_v�qeb�cfopq�

cirloljbqof`�abqbojfk^qflk�%K>D%C*i&&�t^p�pfdkfcf`^kqiv�afccbobkq�colj�K>D�_v�qeb�

pb`lka�abqbojfk^qflk�%K>D%C*/&&)�qe^q�fp)�abiq^�K>D%C&+� Abiq^�K>D%C&�`ljmrqba�

clo�m^foba�p^jmibp�t^p�fkabba�pq^qfpqf`^iiv�pfdkfcf`^kq�%m9-+-2)�m^foba� q*qbpq)�k:4-&+�

Qeb�jb^k� ^ka� pq^ka^oa�boolo�lc�qeb�jb^k� %PBJ&� fk�K>D� ^`qfsfqv�abqbojfkba�_v�

cirloljbqov�clo�qbpq� .� ^ka�qbpq�/�^ob�0+631�%-+..6&�^ka�0+525�%-+.03&)� obpmb`qfsbiv+
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lc�?QJ�p^jmibp+
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%k:4-&

Ql�^ppbpp�qeb�`lkqof_rqfkd�bccb`q�qe^q�qfjb�fk�colwbk�pqlo^db�j^v�e^sb�j^ab�

ql�qeb�afccbobk`b�_bqtbbk�m^foba�K>D%C&�s^irbp�%abiq^�K>D&)�qeb�c^`qlo)�afccbobk`b�

fk�a^vp�lc�colwbk�%�AAC&�pqlo^db)�t^p�rpba�fk�ifkb^o�obdobppflk�^k^ivpfp+� Qeb�ifkb^o�

obdobppflk�bnr^qflk�j^v�_b�bumobppba�^p7

abiq^�K>D%C&� :� *�-+.04� (� -+-.1%AAC&� %3&

tfqe� ^k� ^ppl`f^qba� C� :� /+63)� %m9� -+-6-&)� o:� -+/-2)� %k:4-&+� >� mloqflk� lc� qeb�

afccbobk`b�_bqtbbk�m^fop� lc�p^jmibp�lc�?QJ�`lria�_b� ^``lrkqba� clo�_v�qeb� c^`qlo�

AAC�^p�rpba�fk�qefp�pqrav+� >iqelrde�qeb�obpriq�t^p�klq�pfdkfcf`^kq�^q�8�:�-+-2�clo�qeb�

cirloljbqof`�K>D�jbqela)� fq� prddbpqp� qe^q�AAC�j^v�bumi^fk� ^�jfklo�m^oq� lc�qeb�

afccbobk`bp� fk� cirloljbqof`^iiv� abqbojfkba� K>D� ^`qfsfqv� _bqtbbk� m^foba� p^jmibp+�

Qeb�c^`qlo�AAC�t^p�klq�pq^qfpqf`^iiv�pfdkfcf`^kq�^q�8� :� -+-2� fk�K>D%C&�?QJ+

Qeb�cobnrbk`v�afpqof_rqflk�lc�qeb�afccbobk`b�fk�m^foba�p^jmibp�obsb^iba�pj^ii�

afccbobk`bp�tfqefk� qeb�?QJ�pr_p^jmibp+� Qefp� fp�lkb�lc�qeb� crka^jbkq^i�mol_ibjp�

tebk� ab^ifkd� tfqe� ^� _flildf`^iiv� `ljmibu� pb`obqlov� j^qofu� pr`e� ^p� jfih+� Qeb
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efpqldo^j�lc�qeb�obpfar^i�afccbobk`bp�_bqtbbk�m^foba�p^jmibp�^ka�AAC�abqbojfkba�

_v� obdobppflk� ^k^ivpfp� obsb^iba� pj^ii� bccb`qp� lc� qeb� ^aafqflk^i� c^`qlo� AAC+� Qeb�

m^foba�?QJ�pr_p^jmibp�rpba�ql�bs^ir^qb�AAC�e^a�pj^ii�afccbobk`bp�fk�K>D�^`qfsfqv+�

Fq� t^p� l_pbosba� qe^q� qeb� a^vp� fk� colwbk� pqlo^db� j^ab� ^� pj^ii� _rq� ^j_fdrflrp�

`lkqof_rqflk�ql�qefp�afccbobk`b�_bqtbbk�m^fop+

Fk�loabo�ql�abqbojfkb�fc�qeb�l_pbos^_ib�bccb`q�lc�AAC�t^p�obmb^qba�rkfclojiv�

_bqtbbk� jbqelap8� abiq^� K>D%@&)� qeb� afccbobk`b� fk� m^foba� `lilofjbqof`�

abqbojfk^qflkp)�^ka�AAC�t^p�^ipl�bu^jfkba+� Qeb�ifkb^o�obdobppflk�bnr^qflk�`^k�_b�

abp`of_ba�_v�qeb�bnr^qflk7

abiq^�K>D%@&� :� -+623�*�-+-23%AAC&� %4&

tfqe�^k�^ppl`f^qba�C� :� ./+26�%m9�-+--.&�^ka�o� :� -+06/)� %k:4-&+

Pfjfi^oiv)�clo�qeb�K>D%QOC&�dolrm�^ka�AAC�qeb� obdobppflk�bnr^qflk�t^p7�

abiq^�K>D%QOC&� :� -+526�*�-+-13%AAC&� %5&

tfqe�^k�^ppl`f^qba�C:�5+24�%m9-+--2&�^ka�o:� -+002)�%k:4-&+� Bnr^qflkp�%4&�^ka�%5&�

obmobpbkq� qeb� pq^qfpqf`^iiv� pfdkfcf`^kq� bccb`q� lc� AAC� lk� qeb� qob^qba� jfih� K>D�

jb^probjbkqp+� Qeb�l_pbos^qflk�t^p�j^ab�qe^q�^�pj^ii�`e^kdb�fk�K>D�^`qfsfqv�t^p�

^ppl`f^qba� tfqe� qfjb� fk� colwbk� pqlo^db� clo� qeb� `lilofjbqof`� ^ka� QOC� dolrmp+�

>iqelrde�pj^ii)�qeb�bccb`q�t^p�pq^qfpqf`^iiv�pfdkfcf`^kq�^ka�fkaf`^qba�qe^q�a^vp�fk�colwbk�

pqlo^db�%AAC&�e^a�^k�l_pbosba�bccb`q�lk�jfih�K>D�abqbojfkba�_v�qeb�`lilofjbqof`�

jbqela�qe^q�t^p�obi^qfsbiv�i^odbo�qe^k�clo�qeb�cirloljbqof`�jbqela�^p�mboclojba�fk�

qefp�pqrav+
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/+1� Afp`rppflk

Qebob� t^p� kl� pfdkfcf`^kq� afccbobk`b� fk� qeb� `lilofjbqof`� ^ka� cirloljbqof`�

jbqelap�lc�K>D�jb^probjbkq�fk�?QJ�^ka�qeb�qtl�jbqelap�tbob�efdeiv�mlpfqfsbiv�

`loobi^qba)� fk� qefp� pqrav+� Pj^ii�afccbobk`bp�tbob�klqba�_bqtbbk�m^foba�pr_p^jmibp�

lc�?QJ� fk� K>D� ibsbi� abqbojfk^qflkp+� Pljb� lc� qefp� bccb`q�t^p� ^qqof_rqba� ql� qeb�

afccbobk`b� fk� qeb� krj_bo� lc�a^vp� colwbk+� Qeb� l_pbosba� bccb`q� lc�AAC� `lria� _b�

^``lrkqba� clo�^p�^�`lkclrkafkd�s^of^_ib�clo�K>D�abqbojfk^qflk� fk� colwbk�p^jmibp�

^ka�fq�j^v�_b�lc�dob^qbo�fjmloq�fk�`lilofjbqov+� >�_bqqbo�^mmol^`e�ql�qefp�mol_ibj�

tlria� _b� ql� `lkar`q� ^� pqrav� lk� qeb� bccb`q� lc� pqlo^db� lsbo� qfjb� rpfkd� jriqfmib�

obdobppflk�^k^ivpfp+

Qeb�cirloljbqof`�jbqela�t^p�^mmifba�ql�qeb�mobm^oba�p^jmibp�prmbok^q^kqp�

rpba�fk�qeb�`lilofjbqof`�mol`barob)�fk�loabo�ql�j^hb�qeb�l_pbos^qflk�lc�^k�bccb`q�lc�

qeb�_fl`ebjf`^i�^iqbo^qflk�lk�K>D�jb^probjbkq+� Ifsb�^ka�colwbk�`biip�fk�jfih�^ob�

`^m^_ib�lc�obib^pfkd�jlob�K>D�rmlk�pqfjri^qflk�lo�afpormqflk�lc�jbj_o^kbp+� Pfk`b�

me^dl`vqbp� `^k� afb� rmlk� me^dl`vqlpfp� ^ka� obib^pb� qebfo� `biiri^o� `lkpqfqrbkqp� qefp�

`lkqof_rqflk� fp� mobpbkq� fk� qeb� plir_ib� jfih� co^`qflk�tebk� `biip� e^sb� afpfkqbdo^qba+�

@biip� j^v� _b� croqebo� afpfkqbdo^qba� ^ka� obib^pb� K>D� ^p� ^� obpriq� lc� cobbwfkd� ^ka�

qe^tfkd+� Croqebojlob)� qeb� mobm^o^qflk� lc� qeb� jfih� p^jmib� clo� `lilofjbqov� j^v�

bke^k`b�qeb�^`qfs^qflk�lc�qeb�bkwvjb�_v�iltbofkd�qeb�jfih�mE�ql�tfqefk�qeb�lmqfjrj�

o^kdb� clo� K>D+� Qiffp� j^v� e^sb� qeb� bccb`q� lc� mobfk`r_^qfkd� qeb� bkwvjb� ^q� fqp�

lmqfjrj�mE�qerp�bke^k`fkd�fqp�^`qfsfqv�arofkd�qeb�^pp^v+� Qeb�afccbobk`bp�_bqtbbk
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jbqelap�^qqof_rq^_ib�ql�qeb�_fl`ebjf`^i�^iqbo^qflk�%`i^ofcf`^qflk&�lc�qeb�jfih�p^jmib�

j^v�fk�m^oq�obmobpbkq�qeb� i^qbk`v �lc�qeb�bkwvjb�%Eliqwo^^k)�.656&)� qeb�fk`ob^pb�lc�

qeb� ^`qfsfqv� qe^q� l``rop� ^p� ^� obpriq� lc� lmqfjfwfkd� `lkafqflkp� pr`e� ^p� fkar`fkd� ^�

`lkcloj^qflk^i� `e^kdb� fk� qeb� bkwvjb� lo� fkar`fkd� jlafcfbop� lc� bkwvjb� ^`qfsfqv�

%E^ombo)�.642&+� Ilpp�lc�̂ `qfsfqv�arb�ql�cobbwfkd�j^v�_b�qeb�obpriq�lc�qeb�a|k^qro^qflk�

lc�qeb�molqbfk�lsbo�qfjb+� Pljb�lc�qeb�afccbobk`b�j^v�obi^qb�ql�pr_pqo^qb)�bnrfmjbkq)�

e^kaifkd�%mobfk`r_^qflk&�^ka�rkhkltk�bccb`qp+

@biip�^ob�rkbsbkiv�afpqof_rqba�fk�jfih�%Jbiilop)�.635&+� Qefp�t^p�abjlkpqo^qba�

_v�qeb�afccbobk`b�_bqtbbk�m^foba�K>D%C&�pr_p^jmibp�lc�qeb�o^kalj�mlli�lc�?QJ+�

Qeb�a^q^�abjlkpqo^qb�^�o^kdb�lc�bccb`qp�lc�qeb�`ebjf`^i� qob^qjbkq�lc�jfih�^ka� qeb�

c^`qlo� AAC� lk� K>D� ibsbip+� Qeb� pmb`ri^qflk� fp� qe^q� qefp� j^v� obcib`q� rkhkltk�

afccbobk`bp�fk�`biiri^o�K>D�fpl*bkwvjbp+� Qeb�obib^pb�lc�K>D�fp�^ccb`qba�_v�pqlo^db)�

cobbwfkd)�^ka�`bii�pqfjri^kqp�%H^^oqfkbk�bq�^i)�.655&+� Qeb�cobbwb,qe^t�`v ìb�j^v�e^sb�

bccb`qp� lk� qeb�jbj_o^kb�_lrka)� cobb� lo� fplbkwvjb� `ljmlkbkqp� lc�qeb� qlq^i�K>D�

jb^probkq�fk�jfih+� Pljb�lc�qeb�afccbobk`b�_bqtbbk�m^foba�p^jmibp�j^v�_b�arb�ql�

qeb�rkbsbk�afpqof_rqflk�lc�̀ biip�qe^q�l``rop�fk�qeb�bjripflk�%Jbiilop)�.6358�H^^oqfkbk�

bq� ^i)� .655&� ^ka� qebobclob� lc�qeb� `bii� ^ppl`f^qba�K>D�lc�qeb�?QJ� ^ifnrlqp+� Qeb�

`biiri^o� ^ka� cobb� mloqflkp� lc� K>D� tfqefk� qeb� m^foba� p^jmibp� j^v� _b� ^ccb`qba�

afccbobkqiv�_v�qeb� cobbwb,qe^t�`v`ib�^ka,lo� qeb�afccbobk`b�j^v�obmobpbkq�^k� ^iqboba�

K>D� ^`qfsfqv� %`vqlplif`)� ivplplj^i� lo� jbj_o^kb� _lrka� fkar`ba� ^`qfsfqv&+� Qeb�

o^kalj�pbib`qflk�lc�^ifnrlqp� ql�`ob^qb�m^foba�p^jmibp�t^p�^k�^qqbjmq� ql�lsbo`ljb�

qefp�bccb`q+� Qeb�afccbobk`bp�_bqtbbk�qeb�cirloljbqof`�^ka�`lilofjbqof`�jbqelap�j^v

06



fk�m^oq�_b�arb�ql�qeb�ormqrofkd�lc�jbj_o^kb�_lkap�_v�E@i�^ka�`eilolcloj�rpba�fk�

qeb� `lilofjbqof`� jbqela+� Qeb� fk`ob^pba� e^kaifkd� ^ka� qeb� `ebjf`^i� mobm^o^qflk�

%`eilolcloj�^ka�E@i&�lc�qeb�p^jmib�fk�qeb�QOC�mol`barob�j^v�e^sb�ormqroba�jlob�

`bii�jbj_o^kbp�^ka�obib^pba�^jlrkqp�lc�fkqo^`biiri^o�^ka,lo�jbj_o^kb�_lrka�K>D)�

^iqboba� fpl*bkwvjbp)� fkar`ba� jlafcfbop� lo� ab`ob^pba� fkqbocbobk`b� obpriqfkd� fk� ^k�

fk`ob^pb� fk� qeb� qlq^i�K>D� ^`qfsfqv� ibsbi� fk� qeb� qbpq� p^jmibp+� Qeb� mol`barob�j^v�

bke^k`b�qeb�^`qfsfqv�lc�̂ k�fpl*bkwvjb�qerp�o^fpfkd�qeb�^`qfsfqv�lc�̂ �mloqflk�lc�qeb�qlq^i�

K>D+� Qeb�rkt^kqba�_^`hdolrka�çklfpbç�fk�cirloljbqof`�jb^probjbkq�t^p�obar`ba�

fk� qeb�QOC�_i^kh+� >k�l_pbos^_ib�mlpfqfsb�pefcq�lc�K>D�^`qfsfqv�obpriqba� colj�qeb�

obar`ba�_i^kh�s^irbp�lc�qeb�mobm^oba�qbpq�j^qbof^i+� Qeb�qob^qba*cirloljbqof`�dolrm�

e^a�^k� fk`ob^pb�fk�K>D�obi^qfsb�ql� qeb�m^foba�cirloljbqof`�dolrm+� Qeb�obpq�lc�qeb�

pefcq� t^p� rkbumi^fkba� _rq� j^v� _b� arb� ql� fkqbocbobk`b� colj� lqebo� bkwvjbp� lo�

pr_pq^k`bp� fk�qeb�jfih+

>� mloqflk� lc� qeb� afccbobk`bp� _bqtbbk� qeb� `lilofjbqof`)� cirloljbqof`� ^ka�

qob^qba*cirloljbqof`�jbqelap�t^p�l_pbosba� ql�_b�^qqof_rqba�ql� qeb�krj_bo�lc�a^vp�

fk�colwbk�pqlo^db�tef`e�e^a�^k�bccb`q�lk�K>D�jb^probjbkq�fk�?QJ+� Qeb�bccb`q�lc�

AAC�t^p�l_pbosba� ql�_b�fk`lkpfpqbkq�_bqtbbk�jbqelap�tfqe�obpmb`q� ql�qeb�`e^kdb�

fk� qeb�^jlrkq�lc�K>D�^`qfsfqv�ob`lsboba�colj�qeb�m^foba�?QJ�p^jmibp+� S^oflrp�

fplbkwvjbp� lc�K>D�j^v�_b� afccbobkqiv� ^ccb`qba� _v� qfjb� fk� colwbk� pqlo^db� ^ka� _v�

qob^qjbkq�lc�qeb�jfih+

Fk� `lk`irpflk)� qeb� cirloljbqof`� ^ka� ``I)à�jbqof`� jbqelap� lc� K>D�

abqbojfk^qflk�^ob�pqolkdiv�`loobi^qba�fk�colwbk�p^jmibp�lc�_rih�q^kh�jfih�^ka�`^k�_b
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rpba�tfqe� bnr^i� `lkcfabk`b+� >k�bccb`q� lc�pqlo^db� qfjb�lk� qlq^i�K>D�^`qfsfqv� ibsbi�

jb^proba� _v� qeb� cirloljbqof`� jbqela� t^p� l_pbosba� ql� _b� jfkfj^i� ^ka� klq�

pq^qfpqf`^iiv�pfdkfcf`^kq�tfqefk�qeb�ifjfqba�o^kdb�lc�a^vp�rpba�fk�qefp�pqrav+� Qeb�qob^qba�

jfih�peltba�jlob�lc�^k�bccb`q�`k�K>D�qe^q�t^p�pq^qfpqf`^iiv�pfdkfcf`^kq�_rq�qefp�j^v�

lkiv�_b�^� obcib`qflk�lc�qeb�pj^ii�abiq^�jb^k+� Ql�pqrav�^k�bccb`q�lc�qfjb� fk�pqlo^db)�

^p�^�c^`qlo)�qeb�`e^kdb�fk�K>D�ibsbi�jrpq�_b�abqbojfkba�lsbo�^�tfabo�o^kdb�lc�a^vp�

^ka�^mmifba�fk�^� abi�abqbojfkba�_v�jriqfmib�obdobppflk�^k^ivpfp+� Fk�^k�^ppbppjbkq�

lc�qeb� cirloljbqof`� ^ka�`lilofjbqof`�K>D�jbqelap�tfqe� obpmb`q� ql�tloh*qfjb� ^ka�

e^kaifkd�nr^ifqfbp)�qeb�cirloljbqof`�cloj�lc�qeb�qbpq�t^p�c^sloba�clo�fqp�pfjmif`fqv�^ka�

b^pb)�_lqe�lc�tef`e�obpriqba� fk�obar`ba�tloh*qfjb+
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0+� K*>`bqvi*?*A*Dir`lp^jfkfa^pb�%K>D&�>P�>K�FKAF@>QLO�
LC�PR?@RKF@>I�J>PQFQFP�FK�?RIH�Q>KH�JFIH

0+.� Fkqolar`qflk

Qeb� crk`qflk� lc� qeb� div`lpfaf`� bkwvjb)� K>D)� ^ka� fqp� fplbkwvjbp� obj^fk�

rkhkltk+� Abqbojfk^qflk�lc�qeb�qlq^i�K>D�^`qfsfqv�fk�_lav�cirfap�^mmb^op�rpbcri�fk�

qeb�pr_`ifkf`^i�abqb`qflk�lc�pbsbo^i�m^qelildf`^i�`lkafqflkp�lc�erj^kp� %Mltbii�bq�^i)�

.650&�^ka�^kfj^ip+� Erj^k�hfakbv)�irkd�^ka�ifsbo�ivplpljbp�^ob�efde�fk�K>D�^`qfsfqv�

%Mltbii�bq�^i)� .650&+� Qeb�mobpbk`b�lc�K>D�fk�rofkb� fp�^�obif^_ib�mobaf`qlo�lc�b^oiv�

obk^i�ac�b^pb�%Tbiitlla�bq�^i)�.643&+� Pborj�^ka�rofk^ov�K>D�`^k�^ipl�_b�rpbcri�fk�

qeb�abqb`qflk�lc�qeb�b^oiv�lkpbq�lc�af^_bqbp�%Tefqfkd�bq�^i)� .646&+

Qeb� K>D� qbpq� fp� ^q� ib^pq� ^p� pbkpfqfsb� ^p� qeb� plj^qf`� `bii� `lrkq� %P@@&� fk�

abqb`qfkd�pr_`ifkf`^i�j^pqfqfp�%Hfq`ebk�bq�^i)� .6458�J^qqfi^)� .6528�Bj^krbipplk�bq�^i)�

.654&+� Hfq`ebk� %.65.&�prddbpqba�qe^q�jfih�K>D�s^irbp�`e^kdb�^p�^�crk`qflk�lc�qeb�

kloj^i� mevpflildv�^ka� m^qelildv�lc�qeb�j^jj^ov�di^ka)� obcib`qfkd� qfpprb� a^j^db�

%Hfq`ebk� bq�^i)� .65-8�Hfq`ebk�bq�^i)� .645&)� fk`ob^pbp�fk�`bii�`lrkqp)� ^ka�fk`ob^pbp� fk�

pborj�K>D�plro`bp�%K^d^e^q^�bq�^i)� .654_&+� Qeb�^jlrkq�lc�^`qfsfqv�`lkpfaboba�ql�

_b� abofsba� colj� plj^qf`� `biip� fk� qeb� jfih�s^ofba�tfqe� qeb� qvmb� lc�p^jmib� ^ka� qeb�

j^pqfqfp�pq^qrp�lc�qeb�j^jj^ov�di^ka�nr^oqbo�%Hfq`ebk�bq�^i)�.645&+� Jfih�K>D�ibsbip�

^ob� ^ipl� mlpfqfsbiv� `loobi^qba�tfqe� >A� H>FDB� _^`qbof^i� obmif`^qflk� o^qbp� %J^qqfi^� ^ka�

P^kaelij)�.653&+� Qeb�K>D�qbpq�fk�_lsfkb�jfih�`^k�_b�^mmifba�fk�nr^oqbo)�`ljmlpfqb�

^ka�_rih�q^kh�jfih�p^jmibp+
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Qeb�mlqbkqf^i�rpb�lc�K>D�^p�^�jlkfqlofkd�qlli�clo�j^pqfqfp�fp�_^pba�rmlk�qeb�

c^`q�qe^q�fq�^``ro^qbiv�mobaf`qp�molar`qflk�ilppbp�^q�qeb�ibsbi�lc�qeb�j^jj^ov�nr^oqbo�

%Clu�bq�^i)� .652&+� Fq�fp�^�pfjmib�qbpq�clo�jfih�qe^q�`^k�_b�^a^mqba�ql�^�efde�`^m^`fqv�

jf`olqfqob�mi^qb�%BCI>?�K>D^pb�pvpqbj&�%J^qqfi^)�.652&�clo�o^mfa�^k^ivpfp�^q�ollj�

qbjmbo^qrob�lo�04ä@�%Ifkhl*Ilmmlkbk�^ka�J^hfkbk)�.652&+� Crqrob�rpb�lc�̀ ljmrqbo�

^k^ivpfp� ifkhba� ql� qeb�jf`olqfqob�mi^qb� qb`eklildv�tfii� ^ppfpq�jlkfqlofkd� clo�j^pqfqfp�

abqb`qflk+� @lpq� _bkbcfq� ^k^ivpfp� tfii� abqbojfkb� fqp� rqfifqv� ^p� ^� mo^`qf`^i� qlli� clo�

pr_`ifkf`^i�j^pqfqfp�abqb`qflk� fk�qeb�cfuqrob+

>� o^mfa� jbqela� clo� K>D� abqbojfk^qflk� fk� jfih� j^v� mbojfq� fjmolsba�

jlkfqlofkd�lc�pr_`ifkf`^i�j^pqfqfp�fk� qeb�_lsfkb+� Dfsbk�qeb�b`lkljf`� fjm^`q�lc�qefp�

afpb^pb)�jlkfqlofkd�lc�`ifkf`^i�^ka� pr_`ifkf`^i�j^pqfqfp�j^v�_b� ^ppfpqba�_v� qeb�jlob�

o^mfa�jf`olmi^qb� i^_lo^qlov�qb`eklildv�^ka�^�j^kr^i�K>D�qbpq�clo�lk�c^oj� qbpqfkd�

lc�fkafsfar^i�nr^oqbo�jfih�p^jmibp+� >q�mobpbkq)� qeb�@^ifclokf^�j^pqfqfp� qbpq� %@JQ&)�

^k� fkafob`q� `bii� `lrkq� ^ka� mE� qbpq)� fp� qeb� lkiv� pbjf*nr^kqfq^qfsb� j^kr^i� qbpq� clo�

nr^oqbo�jfih+� Jfih�mE�e^p�_bbk�peltk�ql�ab`ob^pb�arofkd�fkci^jj^qflk�`^rpba�_v�

j^pqfqfp� ^p�tbii� ^p� arofkd� fkslirqflk� lc� qeb� di^ka� %J^op`ehb� ^ka� Hfq`ebk)� .652&+�

Lsbo� qeb� i^pq� ab`^ab� K>D� abqbojfk^qflk� fk� jfih� e^p� _bbk� rpba� ^p� ^� i^_lo^qlov�

jbqela�clo�qeb�abqb`qflk�lc�j^jj^ov�di^ka�fkci^jj^qflk�fk�obpb^o`e+� Fq�fp�mobpbkqiv�

_bfkd�^a^mqba�clo�cfbia�rpb�fk�qeb�elmb�qe^q�fq�tfii�abqb`�q�pr_`ifkf`^i�afpb^pb�^q�^�ibsbi�

jlob�pbkpfqfsb�qe^k)�lo�_bilt�qe^q�lc�qeb�@JQ+

?rih�q^kh�jfih�t^p�rpba�fk�qefp�pqrav�_b`^rpb�fq�fp� qeb�fkarpqof^i�jfih�p^jmib�

tef`e�fp�c^oqebpq�objlsba�colj�fkafsfar^i�`lt�plro`bp�lc�̀ lkclrkafkd�s^of^qflk+� ?rih
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q^kh�jfih�K>D�jb^probjbkq�j^v�_b�`lkclrkaba�_v�eboa�c^`qlop�pr`e�^p�eboa�pfwb)�

^db�^ka�pq^db�lc�i^`q^qflk�^ka�mobs^ibk`b�lc�afpb^pb�tfqefk�qeb�eboa+� Lqebo� fpprbp�

pr`e� ^p� ofph� c^`qlop� e^sb� efpqlof`^iiv� _bbk� ^aaobppba� _v� bmfabjflildf`^i� pqrafbp�

%P`erhhbk�bq�^i)� .66-&+

Qeb�mofj^ov�mromlpb�ql�qefp�pqrav�t^p�ql�abqbojfkb�qeb�mobcbooba�jbqela�lc�

K>D�jb^probjbkq�%`lilofjbqof`�lo�cirloljbqof`&�fk�abqb`qfkd�pr_`ifkf`^i�j^pqfqfp�fk�

jfih�_^pba�lk�qeb� obi^qflkpefm�ql�qeb�plj^qf`�`bii�`lrkq+� ?rih�q^kh�jfih�%?QJ&� fp�

jlkfqloba� _v� jlkqeiv� P@@� ^k^ivpfp� clo� bsfabk`b� lc� j^pqfqfp� fk� eboap� ^ka� ^p� ^�

jb^prob�lc�jfih�nr^ifqv�fk�MBF)�@^k^a^+� >�o^kaljiv�pbib`qba�mlli�lc�?QJ�t^p�rpba�

^p�qeb�obcbobk`b�mlmri^qflk+� Fk�qefp�`ljm^ofplk)�qeb�o^kdbp�lc�K>D�ibsbip�fk�?QJ�

tbob� abqbojfkba� clo� fk`lomlo^qflk� fkql� ^� j^kr^i� cloj^q� lc� qeb� qbpq+� Qeb�

obi^qflkpefmp� lc� K>D%C&� ^ka� K>D%@&� ql� P@@�tbob� bumobppba� fk� j^qebj^qf`^i�

jlabip�rpfkd�ifkb^o�obdobppflk�^k^ivpfp+� Qeb�pqobkdqe�lc�qeb�`loobi^qflk�`lbccf`fbkqp�

%o�s^irb&�tbob�rpba�ql�`ljm^ob�qeb�cirloljbqof`�^ka�`lilofjbqof`�abqbojfk^qflkp�lc�

K>D�tfqe� qeb�`loobpmlkafkd�P@@�lc�qeb�?QJ�p^jmibp+

0+/� J^qbof^ip�^ka�Jbqelap

0+/.� @liib`qflk�lc�jfih�p^jmibp�^ka�P@@

Qeb�?QP@@�t^p�abqbojfkba�^q�qeb�MBF�A^fov�I^_lo^qlov�rpfkd�pq^ka^oafwba�

jbqelalildv�lk�qeb�Clpplj^qf`�bib`qolkf`�`bii�`lrkqbo+� Qeb�`biip�fk�qeb�jfih�p^jmib�

tbob� avba� tfqe� ^� afirqb� plirqflk� lc�bqefafrj� _oljfab)� aofba� ^ka� qeb� cirlobp`bkq
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bjfppflk�colj� qeb�pq^fkba�kr`ibf�lc�qeb�`biip�t^p�`lksboqba�ql�^�`bii� `lrkq�lo�P@@+�

Qeb�jfih�p^jmibp�rpba�clo�qeb�P@@�abqbojfk^qflk�tbob� qebk�pqloba� lsbokfdeq�^ka�

qo^kpmloqba� ql� qeb� >qi^kqf`� Sbqbofk^ov� @liibdb� %>S@&� qeb� cliiltfkd� jlokfkd)�

mol`bppba� ^ka�K>D� ibsbip� abqbojfkba� ^p� obmloqba� fk� @e^mqbo� /+� Lkb� ^aafqflk^i�

?QJ� p^jmib�t^p� objlsba� colj� qeb� a^q^� ^p� ^k� rkrpr^i� cfkafkd� %lrqifbo&� ^ka� klq�

fk`iraba�fk� qefp�pb`qflk�abp`of_fkd�qeb�K>D�qbpq� obi^qfsb� ql�P@@�%k:..4&+

0+/+/� Pq^qfpqf`^i�^k^ivpfp

Pq^qfpqf`^i� ^k^ivpfp�`lkpfpqba� lc�ifkb^o� obdobppflk� lc�ildd%P@@&� lk�K>D� ^ka�

abp`ofmqfsb�pq^qfpqf`p�rpfkd�qeb�Jfkfq^_�pq^qfpqf`^i�m^`h^db� %sbopflk�4+.&+

0+0� Obpriqp

0+0+.� O^kdb�lc�K>D�fk�^�o^kalj�p^jmib�lc�?QJ

Qeb� o^kdb�lc�K>D�fk�?QJ�t^p�abqbojfkba�colj�qeb� cobnrbk`v�afpqof_rqflk�

lc�^� o^kaljiv�pbib`qba�mlli� lc�?QJ�fk� MBF�peltk� fk�Cfdrob� 2+� Qeb� o^kdb�s^ofba�

colj�/*4�R,jI�K>D%C&�tfqefk�^�?QP@@�o^kdb�lc�.--)---*.)---)---�`biip,jI�peltk�

fk�Cfdrob�3+
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0+0+/� @ljm^ofplk�lc�K>D�tfqe�ildd%P@@&

Qeb�ifkb^o�obdobppflk�jlabi�clo�cirloljbqof`^iiv�abqbojfkba�K>D�%K>D%C&&�

^ka� P@@� qbpq� obnrfoba� qeb� ild[� qo^kpcloj^qflk� lc� qeb� ?QP@@�a^q^)� _^pba� lk� qeb�

bs^ir^qflk�lc�obpfar^ip+� Qeb�rkqo^kpclojba�P@@�a^q^�t^p� pboflrpiv�phbtba�tebob�

^p�qeb�ildd%P@@&�t^p�kloj^iiv�afpqof_rqba+� Qeb�klk*ilddba�P@@�^ka�K>D%C&�a^q^�

e^a�^k� :�2/+0"�%o:-+4/0&�tfqe�klk*kloj^i�obpfar^ip�^ka�qebobclob�afa�klq�jbbq�

qefp�obnrfobjbkq�clo�obdobppflk+� Qeb�obi^qflkpefm�lc�K>D%C&�^ka�rkqo^kpclojba�P@@�

fp�abjlkpqo^qba�^p�^� p`^qqbo�milq�lc�qeb�a^q^� fk�Cfdrob�4+

Qeb� ildd� qo^kpcloj^qflk� lc� P@@� obmobpbkqp� qeb� _bpq� cfq� lc� qeb� a^q^� tfqe�

K>D%C&� ql�qeb� obdobppflk�ifkb+� Qeb�jlabi�fp�grpqfcfba�_v�qeb�kloj^i�afpqof_rqflk�lc�

qeb� obpfar^ip+� Qeb�`loobi^qflk�lc�K>D�^ka�ildd%P@@&� fp�O[:� 2.+4"+

Qeb�obi^qflkpefm�_bqtbbk�K>D%C&�^ka�?QP@@�`^k�_b�abp`of_ba�_v�qeb�ifkb^o�

obdobppflk�jlabi7

ildd%P@@&� :� 0+11� (� -+2//%K>D%C&&� %6&

%o:-+4.6)� m9-+--.&+� Qeb� ifkb^o� p`lob� plj^qf`� `bii� `lrkq� %IP&)� ^� cloj� lc� qeb� ild�

qo^kpcloj^qflk�lc�P@@)�bumobppba�_v�qeb�bnr^qflk7

IP� :� Xildd%P@@&,ildd%/&Z� *� .0+3.)�

t^p� ^mmifba� ql� qeb� P@@�a^q^+� Qeb� ifkb^o� obdobppflk�jlabi�tfqe� IP� mobaf`qba� _v�

K>D%C&� colj�qeb�?QJ�a^q^� fp� obmobpbkqba�_v�qeb�bnr^qflk7

IP:� .+0/� (� -+420%K>D%C&&� %.-&

%o� :� -+4.6)� m9�-+--.&+� Qeb� p`^qqbo� milq� lc� qeb� ild� qo^kpclojba� IP� `bii� `lrkq� ^ka
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K>D%C&� fp�peltk�fk�Cfdrob�5+� Qeb� obpfar^ip�^p�^�cobnrbk`v�afpqof_rqflk�dbkbo^qba�

_v�qeb�ifkb^o�jlabi�clo�bnr^qflk� %.-&�^ob�peltk� fk�Cfdrob�6+
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Qeb�ildd%P@@&�_v�K>D%@&�obdobppflk�fp�obmobpbkqba�_v�qeb�bnr^qflk7�

ildb%P@@&� :� 1+0-� (� -+0-1%K>D%@&&� %..&

%o:� -+220)�m9-+--.&+� Qeb�`lilofjbqof`�jb^probjbkq�lc�K>D�^ka�IP�rpfkd�P@@�fk�

?içJ�fp�bumobppba�_v�qeb�bnr^qflk7

IP� :� /+23� (� -+106%K>D%@&&� %./&

%o� :� -+220)�m9-+--.&+

Qeb� ildd%P@@&� lo� qeb� IP� j^v� _b� rpba� tfqe� bnr^i� `lkcfabk`b� fk� qeb�

j^qebj^qf`^i� jlabi+� Qeb� jb^kp� ^ka� pq^ka^oa� absf^qflkp� %PA&� lc� qeb� o^kaljiv�

pbib`qba�mlli�lc�?QJ�clo�IP)�K>D%C&�^ka�K>D%@&�^ob�mobpbkqba�fk�Q^_ib�FS+� Qeb�

ifkb^o� jlabip� abofsba� colj� qeb� ib^pq� pnr^obp� obdobppflk� lc� qeb� a^q^� tfqe� qebfo�

^ppl`f^qba�C�^ka�m�s^irbp�^ob� prjj^ofwba� fk�Q^_ib�S+� Qeb�`loobi^qflk� `lbccf`fbkq�

_bqtbbk� `lilofjbqof`^iiv� abqbojfkba� K>D� ^ka� ildd%P@@&� lo� IP� fp� o:� -+220� ^ka�

_bqtbbk� qeb� cirloljbqof`� K>D� jb^probjbkq� ^ka� ildd%P@@&� lo� IP� fp� o:� -+4.6)�

%k:..5&+
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Q>?IB�FS+� JB>KP�>KA�PQ>KA>OA�ABSF>QFLKP�%PA&�LC�K>D�
>KA�IFKB>O�P@LOB�FK�?RIH�Q>KH�JFIH

k Jb^k� PA�
R,jI

K>Di ..5 0+554 -+663

K>D[ ..5 0+505 .+0.1

IP ..5 1+/2 .+-1/

[� :� cirloljbqof`�jbqela�%Qbpq� .&
[� :� `lilofjbqof`�jbqela� %Qbpq� .&
IP� :� Ifkb^o�P`lob�%qo^kpclojba�`bii�`lrkq&

Q>?IB�S+� JLABIP�LC�QEB�OBI>QFLKPEFM�?BQTBBK�P@@�>KA�K�>D[$[7�
PRJJ>OV�LC�OBDOBPPFLK�BNR>QFLKP)�C�>KA�M�S>IRBP+

%.&� ildd%P@@&� :� 0+11�(� -+2//%K>D%C&&�C� :�./1+1.� %m9-+--.&

%/&�IP� :� .+0/� (� -+420%K>D%C&&� C� :�./1+1.� %m9-+--.&

%0&� ildd%P@@&� :� 1+0-�(� -)0-1%K>D%@&&�C� :�2.+/.� %m9-+--.&

%1&�IP� :� /+23�(� -+106%K>D%@&&� C� :�2.+/.� %m9-+--.&

[� :� cirloljbqof`�jbqela�%Qbpq� .&�
[�â� `lilofjbqof`�jbqela� %Qbpq� .&�
%k:..5&+
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0+0+0� Abp`ofmqflk�lc�K>D�_^pba�lk�qeb�P@@

Fk� loabo� ql� mi^`b�K>D�s^irbp�tfqefk� qeb� `lkqbuq� lc�abqb`qflk� lc�pr_`ifkf`^i�

j^pqfqfp)� P@@�t^p� rpba� ^p� qeb� pq^ka^oa+� Fk� qeb� `ifkf`^i� pbqqfkd� qeb� `rq*lcc� mlfkq�

_bqtbbk�kloj^i�^ka�^_kloj^i�fp� ^k� ^o_fqo^ov�ab`fpflk� %Cibq`ebo�bq�^i)� .655&+� Lkb�

jbqela�rpba�ql�pelt�qeb�obi^qflkpefm�_bqtbbk�pbkpfqfsfqv�%Pb&�^ka�pmb`fcf`fqv�%Pm&�clo�

^�qbpq�fp�ql�`lkpqor`q�^�`rosb�obi^qfkd�qeb�qtl�%Cibq`ebo�bq�^i)� .655&+� >�abcfkfqflk�lc�

afpb^pb)�?QP@@�;� /--)---�`biip,jI)�t^p�^mmifba� ql� qeb�?QJ�p^jmibp�^p� pelto8� fk�

Q^_ib�SF+� Qeb�a^q^�tbob�afsfaba�fkql�afpb^pb�mlpfqfsb�%A(&� ^ka�afpb^pb�kbd^qfsb�

%A*&� lk� qeb� _^pfp� lc� qefp� P@@� qeobpelia+� Qeb� a^q^� afpmi^vba� fk� Cfdrob� 4� ^ipl�

abjlkpqo^qbp�qe^q�qefp�qeobpelia)�fiirpqo^qba�_v�qeb�sboqf`^i�a^peba�ifkb)�e^p�qeb�bccb`q�

lc�afsfafkd� qeb� a^q^� pbq� fkql� A(� ^ka�A*� dolrmp+� ?v�jlsfkd� qeb� K>D� qeobpelia�

%elofwlkq^i�a^peba�ifkb�fk�Cfdrob�4&)�qeb�a^q^�j^v�obmobpbkq�qeb� obi^qfsb �pbkpfqfsfqv�

%Pb&�^ka�.�jfkrp�pmb`fcf`fqv�%.*Pm&�clo�^�pbofbp�lc�̀ rq*lcc�s^irbp�lc�K>D%C&�^p�peltk�

fk�Q^_ib�SFF+� Tfqefk� qebpb� cfuba� `^qbdlofbp�lc�A*c*� ^ka�A*)� qeb� kbtiv�obmobpbkqba�

a^q^�fk�Q^_ib�SFF�fp�rpba�ql�dbkbo^qb�^�ob`bfsbo�lmbo^qlo�`e^o^`qbofpqf`p�%OL@&�`rosb�

peltk�fk�Cfdrob�.-+� Qbpqp�qe^q�^ob�dlla�^q�afp`ofjfk^qfkd�^ob�qfdeq�fk�qeb�rmmbo�ibcq�

`lokbo�lc�qeb�`rosb�%Cibq`ebo�bq�^i)�.655&+� Qefp�`rosb�abp`of_bp�qeb�^``ro^`v�lc�̂ �kbt�

qbpq�lsbo�^�o^kdb�lc�K>D�s^irbp�obi^qfsb�ql�qeb�P@@�qbpq+� Qeb�OL@�`rosb�^ppfpqp�fk�

qeb�bs^ir^qflk�lc�qeb�K>D�qbpq�obi^qfsb�ql� qeb�pq^ka^oa)�P@@+� Qeb�mf`qrob�`ob^qba�

fp�dbkbo^iiv� qelrdeq�b^pfbo�ql�cliilt�clo�`ifkf`f^kp+
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Q^_ib�SF+� ABP@OFMQFLK�LC�K>D�?>PBA�LK�AFPB>PB� :� P@@[/--)---�
`biip,jI�FK�?RIH�Q>KH�JFIH+

Afpb^pb�Kbd^qfsb Afpb^pb�Mlpfqfsb

S^of^_ib k Jb^k� PBJ k Jb^k� PBJ

K>D%C&�R,jI 2/ 0+/.� -+-53 32 1+1/� -+...

IP 2/ 0+/6� -+-45 32 2+-.� -+-43

%k:..4&
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Q>?IB�SFF+� QO>AB*LCC� ?BQTBBK� PBKPFQFSFQV� >KA� PMB@FCF@FQV�
RPFKD� P@@;/--)---� `biip,jI� >P� QEB� ABCFKFQFLK� LC�
PR?@IFKF@>I�J>PQFQFP�FK�?RIH�Q>KH�JFIH+

@rq*lcc�S^irb�'

K>D[�R,jI�A*h A* Pbkpfqfsfqv .*Pmb`fcf`fqv

Qbpq�mlpfqfsb�^q " "

/+- 32 . .--+- 65+-

/+2 32 4 .--+- 53+21

0+- 32 // .--+- 24+36

0+2 26 04 6-+43 /5+52

1+- 1- 14 3.+21 6+3.

1+2 /1 2. 03+6/ .+6/

2+- .3 2/ /1+3/ -+--

2+2 ./ 2/ .5+3 -+--

3+- 0 2/ 1+3/ -+--

'�M%afpb^pb&8�s^irbp�6 �qeb�`rq*lcc�s^irb�^ob� qbpq�mlpfqfsb� %A1*&8�

qelpb� 9� qeb�qbpq�s^irb�^ob�afpb^pb�kbd^qfsb� %A*&+
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0+1� Afp`rppflk

Fq� fp� tbii� bpq^_ifpeba� qe^q� qeb� K>D� bkwvjb� jb^probjbkq� fk� jfih� fp� lc�

af^dklpqf`�s^irb� fk� qeb�abqb`qflk�lc�pr_*`ifkf`^i�j^pqfqfp+� Qeb�abcfkfqflk�lc�A(�t^p�

pbq�^q�?QP@@�;/--)---� `biip,jI+� Mobs^ibk`b�lc�pr_`ifkf`^i�j^pqfqfp� fk� ^� eboa�j^v�

_b�bpqfj^qba�_v� qeb�?Q@@@�^ka� ^�?QP@@�lc�/--)---�`bii,jI�e^p� 3"� lc�nr^oqbop�

fkcb`qba�^``loafkd�ql�B_boe^oq�bq�^f+�%.65/&+� Ifkb^o�obdobppflkp�lc�K>D�lk�?QP@@�

tbob�`^i`ri^qba+

Qeb� `lbccf`fbkqp� lc�`loobi^qflk� lc�K>D� ^ka� P@@� fjmiv� qe^q� qeb� K>D� ^ka�

`biiri^ofqv�`e^kdbp�fk�jfih�^ob� obi^qba+� Qeb�K>D%C&� qbpq� fp�^� ob^plk^_ib�pr_pqfqrqb�

clo� qeb�plj^qf`�`bii� `lrkq�fk�jfih�fiirpqo^qba�_v�OL@�`rosb+� >�o^kdb�lc�ildd%P@@&

0+/� *� 5+/� mbo�jI�fk� qeb� o^kalj�mlli� lc�?QJ� rpba� fk� qefp� pqrav� `loobpmlkap� ql� �̂

o^kdb�lc�K>D�^`qfsfqv�jb^proba�_v�cirloljbqov�lc�/*4�R,jI+� Qefp� fp� qeb� o^kdb�lc�

K>D%C&�rkfqp�prddbpqba�_v�qefp�pqrav�clo�fk`lomlo^qflk�fkql�^�pmlq�qbpq�clo�qeb�?QJ�

p^jmib+� Qeb�o^kdbp�lc�K>D�clo�nr^oqbo�^ka�`ljmlpfqb�jfih�p^jmib�qbpqfkd�kbba�ql�

_b� pfjfi^oiv�^ppbppba+� Sfpr^i� `ljm^ofplk�lc�nr^oqbo�jfih�K>Dp� clo� qeb� fkafsfar^i�

`lt�`^k�^ppfpq�fkqbomobq^qflk�^p�^�jb^kp�lc�sfpr^iiv�fkqbomobqfkd�qeb�FNO�fk�^�pmlq�qbpq�

cloj^q+

Qeb� mobpbkq� pqrav� clrka� qe^q� qeb� ildd%P@@&� lo� qeb� IP� ^ob� qeb� mobcbooba�

qo^kpcloj^qflkp�clo�qeb�ifkb^o�jlabi�lc�K>D�jb^probjbkq+� Qeb�kloj^i�afpqof_rqflk�

lc�qeb�obpfar^ip�lc�qeb�K>D�ildd%P@@&�obdobppflk�jbq�qeb�pq^qfpqf`^i�^pprjmqflkp�clo�

^� ifkb^o� jlabi+� Qe^q� fp)� qeb� obnrfobjbkqp� clo� bufpq^k`b)� fkabmbkabk`b)� ifkb^ofqv)
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eljlp`ba^pqf`fqv� %s^of^k`b� fk� K>D� fp� cfuba� clo� ^kv� `lj_fk^qflk� tfqe� P@@&� ^ka�

kloj^i�afpqof_rqflk�lc�qeb�a^q^�%HGbfk_^rj�bq�^i)� .655&+� Qeb�ifkb^o�jlabi�clo�P@@�

^ka�K>D�`lria�_b�rpba� ql�molar`b�`lksbopflk�p`^ibp�^a^mqba�clo�lk�c^oj�rpb+

Qeb�IP�j^v�_b�rpba�^p�qeb�mobaf`qlo�clo�pr_`ifkf`^i�j^pqfqfp�_b`^rpb�fq�jlpq�

`ilpbiv�obi^qbp�vfbia�ilppbp�ql�P@@�ibsbip�%Pellh)� .65/&+� Qeb�IP�qo^kpclojp�qeb�P@@�

fkql�pfkdib�afdfqp�cliiltba�_v�lkb�ab f̀fo[ î�mi^`b+� Qeb�qo^kpcloj^qflk�ql�IP�jbbqp�qeb�

obdobppflk�obnrfobjbkq�clo�^�kloj^i�afpqof_rqflk�lc�qeb�a^q^�^ka�^ipl�pfjmifcfbp� qeb�

mobpbkq^qflk�lc�qeb�a^q^�clo�qeb�rpbo+� Qifb�^as^kq^db�tebk�^mmifba�ql�fkafsfar^i)�`lt�

p^jmibp)� fp� qeb� `ob^qflk� lc�b^pfiv� fabkqfcf^_ib� dolrmp� lc� `ltp� ^q� abcfkba� ibsbip� lc�

fkci^jj^qflk�tfqefk�qeb�eboa+� Qeb�a^q^�dbkbo^qba�_v�qeb�mobpbkq�pqrav�abjlkpqo^qba�

qeb�obi^qflkpefm�lc�K>D�ql�FGP�fk�_rih�q^kh�jfih+� Lkb�m^o^jbqbo�j^v�_b�rpba�^p�^�

afob`q� jb^prob� lc� qeb� lqebo+� Qeb� IP� qo^kpcloj^qflk� lc� qeb� `bii� `lrkq� fk� jfih�

obmobpbkqp�qeb�_bpq�`lksbopflk�c^`qlo�clo�^�jb^probjbkq�lc�vfbia�ilppbp�fk�hd�lc�jfih�

%b`lkljf`� c^`qlo&� fk� j^pqfqfp� bs^ir^qflk� ^ka� clo� qefp� ob^plk� t^p� fk`iraba� fk� qeb�

^k^ivpfp+� Qeb� ildd%P@@&� lo� qeb� IP� j^v� _b� rpba� tfqe� bnr^i� `lkcfabk`b� fk� qeb�

j^qebj^qf`^i�jlabi�dbkbo^qba�_v�obdobppflk�^k^ivpfp� fk� qefp�pqrav+� Qefp�j^v�_b�lc�

s^irb�fk� qeb�fkarpqof^i�rpb�lc�qeb�K>D�jfih�qbpq�^p� fq�fp�^mmifba�ql�qeb�fkqbomobq^qflk�

lc� molar`qflk� ilpp� bpqfj^qbp+� Qeb� K>D� qbpq� j^v� _b� ^� rpbcri� ?QJ� qbpq� clo� qeb�

bpqfj^qflk� lc�pr_`ifkf`^i�j^pqfqfp� ^q� qeb� eboa� ibsbi+� Qeb� cliiltfkd�erj^k� bu^jmib�

abjlkpqo^qbp� qeb� bccb`q� lc� mbojfqqfkd� jlob� cfobnrbkq� qbpqfkd7� _v� fk`ob^pfkd� qeb�

cobnrbk`v�^ka�o^mfafqv�lc�jb^probjbkq�lc�dir`lpb�ibsbip� qeolrde�eljb�jlkfqlofkd)�

^�m^qfbkq�tfqe� af^_bqbp�jbiifqrp� fp� ^_ib� ql�d^fk�_bqqbo�jbq^_lif`�`lkqoli+� Pfjfi^oiv)
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a^fiv� lo� tbbhiv� nr^oqbo� jfih� K>D� ^ka� mboflaf`� ?QJ� qbpqfkd� `lria� ^iilt� eboa�

j^pqfqfp�jlkfqlofkd�_v�^�pfjmib)�pbkpfqfsb�^ka� o^mfa�jbqela+

Qeb� mobcbooba�jbqela� lc� qeb�K>D� ^pp^v�abqbojfkba� _v� qefp� pqrav�t^p� qeb�

cirloljbqof`�jbqela�_b`^rpb�lc�fqp� `loobi^qflk�tfqe� qeb� plj^qf`�`bii�`lrkq�^ka� qeb�

pfjmif`fqv� lc� qeb� ^pp^v� jbqela� fk� jfih+� Qeb� K>D%C&� qbpq� fp� o^mfa� ^ka� albp� klq�

obnrfob�^aafqflk^i�mobm^o^qflk�lc�qeb� o^t�jfih�p^jmib�^p�pq^qba� fk�@e^mqbo�/+� Qeb�

 obi^qfsb � pbkpfqfsfqv� ^ka� pmb`fcf`fqv� lc� qeb� K>D%C&� qbpq�t^p� abjlkpqo^qba� clo� lkb�

qeobpelia�lc�plj^qf`�`bii�`lrkq�^ka�qeb�obpriqp�peltba�qe^q�qeb�qbpq�fp�^_ib�ql�mobaf`q�

jfih�`bii�`lrkq�ob^plk^_iv�tbii+

Fk�`lk`irpflk)�K>D�ibsbip�tbob�`ilpbiv�obi^qba�ql�ildd%P@@&�lo�IP�lc�qeb�P@@�

fk�qeb�o^kalj�mlli�lc�_rih�q^kh�jfih�p^jmibp�rpba� fk�qefp�pqrav+� Qeb�j^qebj^qf`^i�

bnr^qflk� obi^qfkd� P@@� ^ka� K>D� abp`of_ba� j^v� _b� rpba� ql� mobaf`q� ibsbip� lc�

pr_`ifkf`^i�j^pqfqfp�fk�eboap+� Qeb�bnr^qflk�j^v�_b� rpba�ql�`lksboq�^�j^kr^i�K>D�

qbpq� ql� qeb� pq^ka^oa�P@@�ibsbip�fk�loabo� ql�bpqfj^qb� qeb� ibsbi� lc�pr_`ifkf`^i� afpb^pb�

fk�eboap+� Crqrob�rpb�lc�qeb�K>D�qbpq�fk�jfih�j^v�fk`irab�vfbia�ilpp�bpqfj^qbp�_^pba�

lk�K>D�^ilkb�lo�fk�`lj_fk^qflk�tfqe�P@@+
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1+� DBKBO>I�AFP@RPPFLK

Qeb� K>D� qbpqçp� ^_fifqv� ql� abqb`q� fkci^jj^qflk� fk� qeb� _lsfkb� raabo� fp� ^�

crk`qflk�lc�qeb�`e^kdb�fk�qeb�krj_bop�^ka�qvmbp�lc�fkci^jj^qlov�`biip�fk�jfih)�^p�tbii�

^p�^k�fk`ob^pb�fk�K>D�colj�lqebo�plro`bp+� Pljb�lc�qeb�fk`ob^pb�fk�K>D�j^v�`ljb�

colj�m^obk`evj^i�`biip+� Fkar`ba� ivplplj^i�m^obk`evj^i�K>D�fp�obib^pba�fkql� qeb�

jfih� rk^``ljm^kfba� _v� MJKp+� Qeb� ob^`qfsfqv� lc� K>D� ql� fkcb`qflrp� pqfjrif� fp�

afccbobkq� colj� qeb�jfih�`bii�`lrkq�^p� fkaf`^qba�_v�qeb� cobnrbk`v�afpqof_rqflkp+� Qeb�

K>D� ^`qfsfqv� ibsbip� obqrok� ql� kloj^i� tfqefk� 15� elrop� lc� qeb� ^_^qba� pqfjrirp�

%>kaboplk)�.644&�^ka�e^sb�mb^h�^`qfsfqv�clo�/1�ql�03�elrop�%Tfiplk�bq�^i)�.66.&)� Qeb�

`bii� `lrkq�j^v� q^hb�`lkpfabo^_iv�ilkdbo�ql�obqrok� ql�kloj^i� ibsbip+� Qeb�`lj_fkba�

K>D�^ka�P@@�jb^probjbkqp� qebobclob)�j^v�_b�peltk�ql�_b�jlob�rpbcri�qe^k� qeb�

`i^ppfcf`^qflk�lc�̀ bii�qvmbp�tef`e�e^p�molsbk�afccf`riq�fk�qeb�m^pq�arb�ql�jlomelildf`^i�

pfjfi^ofqv�_bqtbbk�j^kv�bmfqebif^i�`biip� ^ka�j^`olme^dbp� %A^sfbp)� .641&+� Fq� fp�klq�

`ib^o� fc�fk�`eolkf`�pr_`ifkf`^i�j^pqfqfp)� qeb�^`qfs^qba� %qfpprb&�j^`olme^db�_b`ljbp�^�

pfdkfcf`^kq� `lkqof_rqlo� lc�K>D� fk� jfih� %Drvqlk)� .66.&+� Jfih� colj� kloj^i� `ltp�

`lkq^fk� j^fkiv� j^`olme^dbp� %Ibb� bq� ^i)� .65-&+� J^jj^ov� j^`olme^dbp� e^sb� ^�

pfdkfcf`^kq�bccb`q�lk�qeb�molifcbo^qfsb�obpmlkpb�lc�_illa�ivjmel`vqbp�arofkd�i^`q^qflk�

%@lk`e^� ^ka� Elij_bod)� .66-&+� Bke^k`ba� me^dldqlpfp� `lria� obpriq� colj� il`^i�

fo^jrklpqfjri^qflk� lc�ivjmel`vqbp�_v�qeb�j^`olme^db+� Jlob� fkcloj^qflk�j^v�_b�

d^fkba�_v�`lj_fkfkd�P@@�^ka�K>D�a^q^�_b`^rpb�plj^qf`�`biip�j^v�afpfkqbdo^qb�lo�

^ddobd^qb� fk�jfih�^ka�qebobclob�j^v�klq�_b�`lrkqba� %Hfq`ebk)� .65.&+
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?bokfkd�^ka�Pellh�%.66/&�mobaf`qba�j^pqfqfp�abcfkba�_v�_^`qbof^i�pq^qrp)�rpfkd�

K>D�^ka�P@@� fk� ^�jlabi+� >�efde� `loobi^qflk� _bqtbbk� qeb� k^qro^i� ild^ofqejp� lc�

_lqe� qeb�K>D�^ka�P@@�fk� `ljmlpfqb�jfih�p^jmibp�t^p� obmloqba+� Fk� qe^q� qeb� qtl�

m^o^jbqbop)� K>D� ^ka� P@@)�tbob� `lj_fkba� fkql� ^� pfkdib� jlabi+� Qeb� lkiv� lqebo�

c^`qlo�lc�pfdkfcf`^k`b�fk�qeb�jlabi�t^p�çeboaç+� Qeb�^aafqflk�lc�ild�K>D�ql�qeb�jlabi�

^ppfpqba� fk� afccbobkqf^qfkd�jfklo�colj�j^glo�m^qeldbkp� %?bokfkd�^ka�Pellh)� .66/&+�

?bokfkd�^ka�Pellh�%.66/&�`lk`iraba�qe^q�P@@�^ka�K>D�fkslisb�afccbobkq�obpmlkpbp�

ql�_^`qbof^i�pq^qrp+� Qebfo�tloh�prmmloqp�qeb�fab^�lc�`lj_fkfkd�K>D)�P@@�^ka�eboa�

bccb`qp� fk�^�mobaf`qfsb�jlabi�clo�j^pqfqfp+

?rih�q^kh�jfih�qbpqfkd�lccbop�^�pfjmib�jbqela�lc�jlkfqlofkd�eboap+� Qeb�?QJ�

p^jmib�fp�`liib`qba�olrqfkbiv�^ka�fp�^s^fi^_ib�clo�qbpqfkd�tfqe�kbt�jbqelap+� Fq�kbbap�

ql�_b�abqbojfkba� fc�_rih�q^kh�K>D�s^irbp�`lria�_b�rpba� ql� ^ppfpq�P@@�ql� fk�loabo�

ql�fkabu�eboap+� Hfq`ebk�bq�^i+� %.651_&�prddbpqp�qe^q�K>D� ibsbip�^ob�obi^qba� ql�_lqe�

qeb� mobpbk`b� ^ka� qvmb� lc� m^qeldbk� ^ka� ql� P@@+� Eboa� mobs^ibk`b� lc�j^pqfqfp� fp�

qelrdeq�ql�_b�qeb�ib^pq�rkabopqlla�^ka�jlpq�fjmloq^kq�c^`qlo�%j^k^dbjbkq�obi^qba&�

^ccb`qfkd�qeb�^``ro^`v�lc�qeb�mlpfqfsb�P@@�qbpq�%Obkb^r)�.653_&+� >�prosbv�`lkar`qba�

fk�Lkq^ofl�fk� .656�clrka� 1FD;CFB:B::GE�8<8?8:F>8;�^ka�1F8C=I?B::B:GE�8GD;GE� ql�_b�

qeb�jlpq�`ljjlkiv�fpli^qba�lod^kfpjp�fk�efde�P@@�_rih� q^kh�jfih�p^jmibp� %Fkkbp)�

.66-&+� Pljb� lod^kfpjp�j^v� bif`fqb� ^� dob^qbo� lo� ibppbo� K>D� obpmlkpb+� >� ob`bkq�

prosbv� lc� tfqefk� eboa� mobs^ibk`b� lc� 1F8C=I?B:B::>� ^ka� `l^dri^pb*kbd^qfsb�

1F8C=I?B:B::>�fk�MBF�lk�21�o^kaljiv�pbib`qba�a^fov�eboap�obmloqba�mobs^ibk`b�jb^kp�

lc�.1"�^ka�/4"� obpmb`qfsbiv�_^pba�lk�`ljmlpfqb�jfih�p^jmibp� %@ef_br)� .66/&+� >
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cobnrbk`v�afpqof_rqflk�lc�j^pqfqfp�mobs^ibk`bp�rkaboifbp�qebpb�jb^kp�tef`e�^ob�_^pba�

lk� pmb`If`� m^qeldbkp� fpli^qba� fk� qeb� mlmri^qflk� p^jmiba+� Bpq^_ifpefkd� eboa�

mobs^ibk`b� tlria� ^ppfpq� fkqbomobq^qflk� lc� P@@+� Rkabopq^kafkd� qeb� eboa� c^`qlo�

fjmloq^kq�fk�K>D�fkqbomobq^qflk)�çpq^db�lc�mobdk^k`vç)�^p�^k�lsbo^ii�jb^k�j^v�^ppfpq�

?QJ� fkqbomobq^qflk+� Qeb� cobnrbk`v�afpqof_rqflk� lc�qeb� eboap� çpq^db� lc�mobdk^k`vç�

rkaboifbp� qeb�K>D� ibsbi� fk� qeb�?QJ�p^jmib+� Rkabopq^kafkd�lc�qeb� fkqbo^`qflk�lc�

K>D�colj�pborj�plro`bp� %pr`e�^p�fk`ob^pbp�qe^q�l``ro�tfqe� pq^db�lc�mobdk^k`v&� fk�

jfih�^ka�fkci^jj^qflk�^p�^�obpriq�lc�jf`ol_f^i�fkcb`qflk�fk�qeb�raabo�tfii�^ppfpq�K>D�

fkqbomobq^qflk� fk�_rih� q^kh�jfih+

Fk� qefp� pqrav)�K>D�t^p� fkqolar`ba� ^p� ^� kbt�jbqela� lc�pr_`ifkf`^i�j^pqfqfp�

abqb`qflk� fk�_rih�q^kh�jfih+� Qeb�`lilofjbqof`�^ka�qeb� cirloljbqof`�jbqelap�lc�qeb�

K>D� ^pp^v� tbob� ^mmifba� ql� jfih� qe^q� t^p� o^kaljiv� pbib`qba� colj� qeb� obdri^o�

`liib`qflk�lc�?QJ�p^jmibp+� Qeb�`lilofjbqof`�^pp^v�clo�K>D�fk�m^qelildf`^i�rofkb�

e^p�_bbk� absbilmba� fkql�^�hfq�clo�klk*i^_lo^qlov�mboplkkbi� fk�`ifkf`p�^ka�lk�t^oap�

%Vrbk�bq� ^i)� .651&+� Colwbk�lo�cobbwb*aofba� pq^ka^oap�clo�qeb� pr_pqo^qb�^ob�rpba�ql�

pq^ka^oafwb� qeb� jfkfmelqljbqbo�abp`of_ba� _v�Vrbk� bq� ^i+� %.651&+� Qeb� rpb� lc�qeb�

`lilofjbqof`�jbqela�eltbsbo�obnrfobp�qe^q�qeb�jfih�_b�`ib^oba+� Qefp�^aafqflk^i�tloh�

^aap� bumbkpb� ^ka� qfjb� ql� qeb� mol`barob� j^hfkd� fq� ibpp� abpfob^_ib� clo� rpb� fk� jfih�

qbpqfkd+� Fk� qefp� pqrav)� qeb� `i^ofof`^qflk� mol`bpp� obpriqba� fk� ^� pfdkfcf`^kq� fk`ob^pb� fk�

K>D� ibsbi� ^p� l_pbosba� fk� qeb� qob^qba*cirloljbqof`� dolrm+� Qeb� `lilofjbqof`� ^ka�

cirloljbqof`�jbqelap�tbob� bnr^iiv�^_ib� ql�abqb`q� ilt� ibsbip� lc�K>D� fk�?QJ� ^ka�

tbob�efdeiv�mlpfqfsbiv�`loobi^qba+� Qeb�jfih�afa�klq�obnrfob�ob*^pp^vfkd�qe^q�fp�lcqbk
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kb`bpp^ov�fk�m^qelildf`^i�rofkb�arb�ql�efde�K>D)� çlcc*p`^ibç)�p^jmibp+� Qefp�prddbpqp�

qe^q�qeb�o^kdb�lc�K>D�fk�?QJ�fp�k^oolt+

Qeb� K>D� qbpqfkd� t^p� ^mmifba� ql� colwbk� p^jmibp� fk� loabo� ql� ^``ro^qbiv�

bpq^_ifpe�^�qlq^i�K>D�s^irb�^ka�ql�j^hb�qeb�i^_lo^qlov�qfjb�jlob�`lksbkfbkq+� Fq�e^p�

_bbk�obmloqba�qe^q�cobpe�jfih�p^jmibp�dfsb�iltbo�K>D�ibsbip� qe^k�pqloba�lo�colwbk�

p^jmibp� %H^^oqfkbk� bq� ^i)� .655&+� Fc� qeb� ^pp^v� fp� rpba� fk� _lqe� cobpe� ^ka� colwbk�

j^qbof^i)� afccbobkq� p`^ibp� ^ka� qeobpelia� s^irbp� ^ob� kbbaba� ql� bs^ir^qb� qeb� afpb^pb�

pq^qrp�%H^^oqfkbk�bq�^i)� .655&+� Cobbwfkd�`^rpbp� qeb� obib^pb�lc�^aafqflk^i�plro`bp�lc�

K>D� fkql� jfih� j^fkiv� colj� pqfjri^qflk� lc� MJKp� %H^^oqfkbk� bq� ^i)� .655&+� Fq� fp�

ob`ljjbkaba�qe^q� qeb�jfih�_b�colwbk�^ka�qe^tba�lo�ibq�pq^ka� fk�^�t^oj�mi^`b� clo�

^�cbt�elrop�_bclob�mol`bppfkd�tebk�K>D�fp�rpba�ql�bpqfj^qb�P@@�%H^ooqfkbk�bq�^i)�

.655&+� >ii� p^jmibp� rpba� fk� qefp� pqrav�tbob�colwbk� ^ka� qe^tba�lk`b�^ka� mol`bppba�

tfqefk�lkb�jlkqe�lc�`liib`qflk+� Qeb�l_pbosba�bccb`q�lc�AAC�t^p�pfdkfcf`^kq�fk� qeb�

`lilofjbqof`^iiv� abqbojfkba� K>D+� Qefp� j^v� obcib`q� qeb� pj^ii� jb^k� afccbobk`b�

_bqtbbk�m^fop+� Fk�dbkbo^i)�^�pj^ii�ilpp�lc�^`qfsfqv�tlria�klq�_b�`lkpfaboba�lc�`ifkf`^i�

pfdkfcf`^k`b+

>�o^kdb�lc�K>D�colj�-�ql�.-�R,jI�j^v�_b�rpba�ql�abp`of_b�qeb�mlli�lc�_rih�

q^kh�jfih�fk�qefp�pqrav+� Pfk`b�cobpe�jfih�ibsbip�tlria�_b�iltbo�qe^k�colwbk�jfih�ibsbip�

qefp� o^kdb� `lria� _b� ^mmifba� fk� ^� cfbia�pmlq� qbpq� clo� rpb� fk� cobpe� lo� colwbk� p^jmibp+�

Fkqbok^i� pr_`ifkf`^i� %ilt� ^ka� efde&� j^pfqfqfp� jfih� pq^ka^oap� ^ob� kbbaba� ql� bkprob�

obif^_fifqv�lc�qeb�K>D�qbpq�rkabo�s^of^_ib�cfbia�`lkafqflkp+� Qeb�ivlmefifwba�pq^ka^oa�

clo� K>D� ^s^fi^_ib� colj� BCI^_� %Bpmll)� Cfk^ika&� ^ka� fk`lomlo^qba� fkql� qebfo
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jf`olqfqob� mi^qb�pvpqbj�`lria�_b�rpba�clo�qeb�^_lsb�jbkqflkba�mromlpb+

Qeb�abdobb�lc�̂ ppl`f^qflk�fk�qeb�o^kalj�mlli�lc�?QJ�t^p�`lkpfpqbkq�tfqe�qeb�

cfkafkdp� lc� Hfq`ebk� bq� ^i+� %.651^&+� @lkpfabo^_ib� afccbobk`bp� _bqtbbk� qeb� qtl�

m^o^jbqbop�tbob�^ipl�abjlkpqo^qba�_v�qeb�obpfar^ip�^ka�qeb�cobnrbk`v�afpqof_rqflkp+�

Qefp�j^v�molsb�ql�_b�^as^kq^dblrp�fk�crqrob�^k^ivpfp�%Hfq`ebk�bq�^i)�.651_&+� P^jmibp�

tfqe� ^� efde� K>D� ^ka� ^� ilt� P@@� `lria� _b� fksbpqfd^qba� ql� pbb� fc� qebpb� p^jmibp�

obmobpbkq�qeb�c^ipb�kbd^qfsbp�qe^q�^ob�lc�`lk`bok�fk�qeb�P@@�qbpq+� Qeb�P@@�qbpq�^ka�

K>D� qbpq� jb^prob� fkabmbkabkq� bsbkqp� fk� fkci^jj^qflk� qe^q� ^ob� `ilpbiv� obi^qba�

%Hfq`ebk� bq� ^i)� .651_&+� Pfk`b� lsbo^ii)� K>D� qbpq� mboclojba� tbii� fk� fqp� ^_fifqv� ql�

afccbobkqf^qb�_bqtbbk�afpb^pb�mlpfqfsb�^ka�afpb^pb�kbd^qfsb�dolrmp)�^p�abcfkba�_v�^ka�

obi^qfsb� ql� qeb� P@@)� ^� j^kr^i� K>D� qbpq� j^v� _b� rpbcri� clo� o^mfa� mobifjfk^ov�

p`obbkfkd�lc�jfih�p^jmibp�clo�`ifkf`�^ka�c^oj�rpb+

Qeb�j^qebj^qf`^i�obdobppflk�jlabip�qe^q�molsfaba�qeb�_bpq�ifkb^o�cfq�clo�qeb�

cirloljbqof`�^ka�`lilofjbqof`�jbqelap�lc�K>D�jb^probjbkq�tfqe�qeb�P@@�fk�?QJ�

tbob�abcfkba+

Qeb�efdebo�̀ loobi^qflk�`lbccf`fbkq�clo�cirloljbqof`^iiv�abqbojfkba�K>D�sboprp�

qeb�`lilofjbqof`� cloj�lc�qeb� qbpq� ^ka� ild^ofqejf`^iiv� qo^kpclojba�P@@�j^v�klq�_b�

pfdkfcf`^kq� lsbo^ii� _rq�j^v�jbobiv� obcib`q� qeb� çpefcqç� fk� qeb�K>D�a^q^� qe^q� obpriqba�

colj�qeb�_fl`ebjf`^i�^iqbo^qflk�lc�qeb�jfih�p^jmibp�^ka�qeb�`e^kdb� fk�pr_pqo^qb+

Qeb� rpb� lc� qeb� IP� tfqe� K>D� fk� obdobppflk� jlabiifkd� abjlkpqo^qbp� qeb�

mlppf_ib�crqrob�rpb�lc�K>D�fk�qeb�fkqbomobq^qflk�lc�vfbia�ilppbp+� Qeb�K>D�qbpq�j^v�

_b�^� c^pqbo)� fkafob`q�jbqela�lc�mobaf`qfkd�fkci^jj^qflk�lo�P@@+
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Qeb�ob`bkq�absbilmjbkq�lc�̂ k�BIFP>�pq^ka^oa�clo�qeb�abqb`qflk�lc�pr_`ifkf`^i�

j^pqfqfp�_v�?^ii�^ka�Dobbo�%.66.&�lccbop�`i^ppfcf`^qflk�lc�afpb^pb�mlpfqfsb�p^jmibp�qe^q�

fp�fkabmbkabkq�lc�qeb�P@@�qbpq+� ?bokfkd�^ka�Pellh�%.66/&�rpba�_^`qboflildf`^i�pq^qrp�

ql� abcfkb� j^pqfqfp� pq^qrp� ^ka� clrka� qe^q� P@@� ^ka� K>D� obpmlkaba� afccbobkqiv� ql�

`e^kdbp�fk�_^`qbof^i�pq^qrp+

Qeb�?QJ�p^jmib�fp�qeb�jlpq�afirqb�^ka�`lkpbos^qfsb�ibsbi�lc�jfih�qbpqfkd�^ka�

obmobpbkqp� ^� jb^k� ibsbi� lc� qeb� afpb^pb� pq^qrp� lc� qeb� eboa� lsbo� qeb� qfjb� lc� qeb�

^``rjri^qba�jfih+� Qeb�ifjfq^qflk�lc�?QJ�jb^probjbkq�ifbp�fk�qeb�c^`q�qe^q�qeb�?QJ�

p^jmib�albp�klq�abp`of_b�qeb�rkaboivfkd�afccbobk`bp�_bqtbbk�fkafsfar^i�eboap$�?QJ�

K>@,P@@�obi^qflkpefm�qe^q�tlria�_b�obsb^iba�_v�`ljmlpfqb�lo�nr^oqbo�jfih�p^jmib�

qbpqfkd+� Fk� nr^oqbo�^k^ivpfp)�qeb�nr^oqbo�clrka�ql�e^sb�qeb�iltbpq�s^irb�lc�K>D�j^v�

_b� `lkpfaboba� qeb� kloj^i� jb^probjbkq� tfqefk� qeb� `lt� obcib`qfkd� ebo� kloj^i�

mevpflildf`^i�ibsbi+� Qeb�afccbobk`b�_bqtbbk�qeb�ilt�nr^oqbo�rpba�^p�qeb�_^pbifkb�clo�

qe^q� `lt� `^k� ebim� ql� fabkqfcv� qeb� lrqivfkd� nr^oqbo%p&� fc�lkb� bufpqp+� Qeb� afccbobk`b�

_bqtbbk�nr^oqbop�j^v�_b�bumobppba�^p�mbo`bkq�afccbobk`b�lo�^p�^� o^qfl+� Qeb� iltbpq�

nr^oqbo� `lria� pfjfi^oiv� pbosb� ^p� qeb� `lkqoli� fk� qeb� pmlq� qbpq� cloj^q+� Fk� `ljmlpfqb�

p^jmibp)� qeb� tfqefk*eboa� pr_dolrmp� abcfkba� _v� `lkclrkabop� pr`e� ^p� ^db)� pq^db� lc�

i^`q^qflk�%afirqflk�bccb`q�^ka�mobdk^k`v�bccb`q&�`^k�_b�rpba�ql�abcfkb�^�kloj^i�o^kdb�

lc�qeb�K>D�qbpq� fk� fkafsfar^i�eboap+
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2+� PRJJ>OV

Qeb�mobpbkq�pqrav�abqbojfkba�qe^q�K>D�jb^probjbkq�_v�qeb�cirloljbqof`�lo�

`lilofjbqof`�jbqelap�`^k�_b�^mmifba�tfqe�bnr^i�`lkcfabk`b�fk�jfih)�^p�^k�^agrk`q�qbpq�

ql� ?QP@@+� Qefp� obpriq� fp� `lkpfpqbkq�tfqe� qeb� cfkafkdp� lc�Vrbk� bq� ^i+� %.651&� tel�

`ljm^oba�^�`lilofjbqof`�jbqela�tfqe�qeb�cirloljbqof`�jbqela�^ka� clrka�^�pqolkd�

`loobi^qflk�_bqtbbk�qeb�qtl�abqbojfk^qflkp�%o:�-+664&�fk�m^qelildf`^i�rofkb�p^jmibp+�

Qeb�`loobi^qflk�_bqtbbk�qeb�`lilofjbqof`�^ka�cirloljbqof`�jbqelap�t^p�%o�:� -+510&�

clo�m^foba�abqbojfk^qflkp�lc�K>D�fk�?QJ+

Qeb� jb^probjbkq� lc� K>D� _v� qeb� cirloljbqof`� jbqela� fk� o^t� jfih� t^p�

mobcbooba� _b`^rpb� lc� qeb� b^pb� ^ka� o^qb� lc� mol`bppfkd+� Pfk`b� kl� _fl`ebjf`^i�

mobm^o^qflk� lc�qeb� p^jmib� fp� obnrfoba� fk� cirloljbqov)� qeb� `lpq� ^ka�tloh� qfjb� ^ob�

dob^qiv� obar`ba� `ljm^oba� ql� qeb� `lilofjbqof`� cloj� lc�qeb� qbpq+� Qeb� `lilofjbqof`�

K>D�^pp^v�j^v�_b�mobcbooba�_b`^rpb�`lilofjbqbop�^ob�dbkbo^iiv�jlob�^s^fi^_ib�^ka�

cirloljbqov� fp� bumbkpfsb� %Vrbk� bq� ^i)� .651&+� Qebob� t^p� kl� pq^qfpqf`^i� afccbobk`b�

_bqtbbk�qeb�`lilofjbqof`�^ka�qeb�cirloljbqof`�K>D�jb^probjbkq�fk�jfih+� Eltbsbo)�

clo�rpb�fk�i^odb�slirjb�jfih�qbpqfkd)�o^t�jfih�rpba�fk�qeb�cirloljbqof`�abqbojfk^qflk�

lc�K>D�lccbop�^k�^as^kq^db�^p�^�c^`fib)�o^mfa� qbpq�clo�pr_`ifkf`^i�j^pqfqfp�abqb`qflk+

Qeb�qfjb�fk�colwbk�pqlo^db�bccb`q�lk�K>D�t^p�jlafcfba�_v�qeb�^pp^v�jbqela�

^mmifba+� Qeb� cirloljbqof`�K>D�jb^probjbkq�t^p� ibpp�^ccb`qba�_v�ci*lwbk� pqlo^db+�

Cirloljbqof`^iiv�abqbojfkba�K>D�afa�klq�obnrfob�`i^ofcf`^qflk�lc�qeb�jfih�^p�m^oq�lc�

qeb�^pp^v�dob^qiv�obar`fkd� qeb� qfjb�^ka�j^qbof^ip� obnrfoba+� Qefp�j^v�_b� qeb�j^fk
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^as^kq^db� ql� `lkpfabo� fk� qeb� absbilmjbkq� fk� ^� j^kr^i� K>D� qbpq� qe^q� rpbp� qeb�

cirloljbqof`�pr_pqo^qb�tfqe�o^t�jfih+

Qeb� o^kdb� lc�K>D%C&� fk� ^� o^kaljiv� pbib`qba� mlli� lc�?QJ� t^p� colj� /*4�

R,jI�tef`e� `loobpmlkaba�ql� ^� o^kdb� lc�P@@�colj� .--)---� ql� .)---)---�`biip,jI+�

Qeb� ild^ofqejf`�qo^kpcloj^qflk�lc�P@@�molsfaba� qeb�_bpq�cfq�lc�qeb�a^q^�tfqe�K>D�

fk�^�ifkb^o�obdobppflk�jlabi+� Qeb�qtl�qbpqp�^ob�efdeiv�mlpfqfsbiv�`loobi^qba�fk�`^pbp�

lc�pr_`ifkf`^i�j^pqfqfp+� Qeb�afccbobk`bp�_bqtbbk� qeb�P@@�^ka�K>D�j^v�_b�lc�rpb�

fk�j^pqfqfp�abqb`qflk� fk� qeb�crqrob� %Hfq`ebk�bq�^i)� .651&+

Crqrob�pqrav�fk`irabp�absbilmjbkq�lc�^�j^kr^i�K>D�hfq�clo�jfih�ql�molsfab�

molar`bop�tfqe�^�jlob� obcfkba� qlli� clo� pr_`ifkf`^i�j^pqfqfp�abqb`qflk+� Qefp� cloj�lc�

qeb�qbpq�tlria�mbojfq�jlob�cobnrbkq�jlkfqlofkd�lc�eboa�^ka�nr^oqbo� ibsbi�j^pqfqfp+�

Pb`lkaiv)� qeb� mobdk^k`v� bccb`q� lk� _lsfkb� K>D� ibsbip� fk� jfih� ^ka� fqp� mlppf_ib�

fkqbo^`qflk�tfqe�fkci^jj^qflk�jrpq�_b�^ppbppba�_bclob�qeb�K�>D�qbpq�`^k�_b�rpbcriiv�

^mmifba�fk�qeb�abqb`qflk�lc�pr_`ifkf`^i�j^pqfqfp+

34



>MMBKAFU�>

@^i`ri^qflkp�Rpba� ql�Abqbojfkb� qeb�K>D�Jb^probjbkq� fk�?lsfkb�Jfih

%.&� >�pq^ka^oa�`rf$sb�t^p�`lkpqor`qba�_v�pbof^i�afirqflkp�lc�K>D�%G^`h_b^k)�Pfdj^�
@ebj+�@l+)� Pq)� Ilrfp)�JL&� fk� _^pb�jfih� fk�R,jI7� -)� /+2)� 2)-)� 4+2)� .-+-+� Qeb� cobpe�
a^fiv�pq^ka^oap�^``ljm^kfba�b^`e�dolrm�lc�qbpq� p^jmibp+
%/&� Qeb�LA�t^p�`^i`ri^qba�clo�b^`e�k[jq�lk� qeb� pq^ka^oa�`rosb�^ka�clo�b^`e�qbpq�
p^jmib�^p7� cfk^i�LA� :� ^sbo^db�LA�lq�qeb�armif`^qbp�*� %O?%LA&� (� P?%LA&&+
%0&� 4.fb� _^`hdolrka� çklfpbç� `ob^qba� _v� qeb� _^pb� jfih� t^p� pr_qo^`qba� colj� qeb�
pq^ka^oap� ql�dbkbo^qb�^�wbol�fk�R�K>D�mbo�jI�lc�jfih+
%1&� Qeb� obpriq^kq�LAp�lc�qeb�pq^ka^oa� `rosb�%u&�lc�qeb�ork�^ka�qeb�K>D�afirqflkp�
fk�R,jI�%v&�tbob�bkqboba�fkql�qeb�`ljmrqbo�^ka�rpba�ql�dbkbo^qb�^�ifkb^o�obdobppflk�
bnr^qflk� rpfkd�Jfkfq^_�pq^qfpqf`^i�m^`h^db�%Jfkfq^_�4+.&+� Qeb�p^jmib�cfk^i�LA�t^p�
rpba� ql� mobaf`q� qeb�R,jI�lc�K>D� fk� qeb� p^jmib�_v�fkqbomli^qflk� rpfkd� qeb� ifkb^o�
obdobppflk� bnr^qflk�lc�qeb�pq^ka^oa�`rosb�lc�qeb� ork+
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>MMBKAFU�?

Molql`li�Rpba� fk� qeb�Cirloljbqof`�Abqbojfk^qflk�lc�K>D�fk�
?lsfkb�Jfih+

%.&� Mfmbqqb�-+1�jI�%1--�rI&� pr_pqo^qb� fkql�p^jmib�qbpq� qr_bp�^ka� fkql� qeb� ob^dbkq�
_i^kh�%O?&+� Mfmbqqb�-+1�jI�lc�`fqo^qb�_rccbo�fkql�b^`e�p^jmib�_i^kh�%P?&�qbpq� qr_b+
%/&� Pbq�^ii�p^jmibp�^ka�^pp^v�ob^dbkqp� fkql�^�04Ç@�t^qbo_^qe� ql�bnrfif_o^qb+� @lsbo�
tfqe�m^o^cfij+
%0&� Jfu� qeb�p^jmib�_v�ifdeqiv�sloqbufkd�^ka�^q� qfjba� fkqbos^ip)� ^aa� .--�rI�lc�jfih�
p^jmib� ql� b^`e�lc�qtl�`loobpmlkafkd�qbpq� qr_bp�^ka�P?+� >aa� .--� rI�lc�abflkfwba�
t^qbo�ql�qeb�O?+� Pe^hb� qeb� ob^`qflk�jfuqrob�^cqbo� qeb�^aafqflk�lc�qeb�jfih� p^jmib�
ql�bkprob�o^mfa�^ka�qelolrde�jfufkd+
%1&� Fk`r_^qb�qeb�ob^`qflk�jfuqrob�clo� .2�jfk�^q�04Ç@+
%2&� >aa� .+2� jI� div`fkb� _rccbo� ql� ^ii� qbpq� qr_bp� fk�loabo� ql� pqlm� qeb� ob^`qflk+
J^kr^iiv�pe^hb� ^cqbo�qeb� ^aafqflk�lc�qeb�pqlm�_rccbo+
%3&�Jb^prob� qeb� fkqbkpfqv� lc�cirlobp`bk`b� clo� b^`e� p^jmib� ^ka� fqp� _i^kh�tfqelrq
abi^v+� Rpb�^k�bu`fq^qflk� %pifq�tfaqe� 2&� ^ka� bjjfppflk� %pifq�tfaqe�0&� pbqqfkdp� lc�022
^ka�13-�kj�t^sbibkdqep�obpmb`qfsbiv)� lk� ilt�d^fk+

Af^dklpqf`�@ebjf`^i�Ifjfqba� %A@I&� molql`li
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>MMBKAFU�@

Ob^dbkqp�Rpba�clo�qeb�Cirloljbqof`�K>D�>pp^v�fk�?lsfkb�Jfih

%.&� Ob^dbkq�?rccbo7� Qeb�ob^dbkq�_rccbo� fp�^�/2-�jJ�`fqo^qb�_rccbo)�mE�1+3-+� Clo�
.--�jI�lc�_rccbo�^aa�1+14-�d�`fqo^qb� qofplafrj�p^iq�afevao^qb� %Pfdj^�@ebj+�@l+)�Pq�
Ilrfp)� JL&� %CT�/61+.&� ql� /)-26�d� `fqff`� ^`fa�jlklevao^qb� %Pfdj^�@ebj+� @l+)� Pq�
Ilrfp)�JL&�^ka�j^hb�rm�ql� .--�jI�tfqe�abflkfwba�t^qbo+� >aa�^�pj^ii�^jlrkq�lc�
.�K�E@i� ql�^`efbsb�^� mE�lc�1+3-+� Qefp�_rccbo�j^v�_b�pqloba�^q�1Ç@�clo�0� a^vp+

%/&� Pqlm�?rccbo7� Qeb�pqlm�_rccbo�fp�^� /J�div`fkb�_rccbo)� mE�.-+4+� Clo� .--�jI�lc�
_rccbo�^aa� .+2-.� d�div`fkb� %ccbb_^pb� ^jjlkfrj�cobb&� %Pfdj^�@ebj+�@l+)� Pq�Ilrfp)�
JL&�%CT�42+-4&�ql�^�ci^ph�^ka�j^hb�rm�ql�.--�jI�tfqe�abflkfwba�t^qbo+� >agrpq�qeb�
mE� ql� .-+4�_v�qeb�^aafqflk�lc�^�cbt�jI�lc�prmbop^qro^qba�K^LE�plirqflk+

%0&� Pr_pqo^qb�Plirqflk7� Qefp�fp�^�ifdeq�pbkpfqfsb�plirqflk+� Jfu�/+/2�jJ�1JbRK>D�
%Pfdj^�@ebj+�@l+)�Pq�Ilrfp)�JL&�%CT�046+1�d,J&�fk�Ob^dbkq�?rccbo+� Qefp�plirqflk�
fp�j^ab�rm�a^fiv� ql�bkprob�nr^ifqv+

>ii� `ebjf`^ip�^ob�lc�^k^ivqf`^i�do^ab+
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>MMBKAFU�A

P^jmib�^ka�Plirqflk�Mobm^o^qflk�Rpba�clo�qeb�@lilofjbqof`�Abqbojfk^qflk�lc�K�>D�
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