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o^kdbp,�Mlmri^qflk�j^fkqbk^k`b�fp�abmbkabkq�lk�i^os^i�prmmiv�&Olrded^oabk�bq�^i,*� /766'9�

qebobclob*�qeb�abdobb�lc�i^os^i�`lkkb`qfsfqv�_bqtbbk�mlmri^qflkp�fp�^�j^glo�abqbojfk^kq�lc�

abjldo^mef`�prpq^fk^_fifqv�^ka�^k�fjmloq^kq�`lkpfabo^qflk�clo�qeb�abpfdk�lc�j^ofkb�

molqb`qba�^ob^p�&Hofqwbo�^ka�P^ib*�0..2',�Obpb^o`e�lk�i^os^i�afpqof_rqflkp�fp�^k�fjmloq^kq�

pqbm�fk�loabo�ql�rkabopq^ka�elt�_bkqef`�&^ariq'�m^qqbokp�^ob�j^fkq^fkba�^ka�elt�qebv�`^k�

_b�j^k^dba,

Qeb�Pqo^fq�lc�Dblodf^�&PlD�ebob^cqbo'�fp�^�i^odb�pbjf+bk`ilpba�l`b^k�_^pfk�

pfqr^qba�_bqtbbk�S^k`lrsbo�Fpi^ka�^ka�j^fki^ka�?ofqfpe�@lirj_f^,� Fqp�l`b^kldo^mev�fp�

mofj^ofiv�fkcirbk`ba�_v�cobpet^qbo�fkmrq�^ka�qfabp�^ka�fp�jlari^qba�_v�tfka�^ka�_^pfk�

qlmldo^mev�&Qeljplk*� /76/9�J^pplk�^ka�@rjjfkp*�0..2',�Qefp�fki^ka�pb^�fp�efdeiv�

molar`qfsb�&J^pplk�^ka�Mbk^*�0..7'*�^ka�fp�eljb�ql�^�afsbopb�^oo^v�lc�̀ o^_�pmb`fbp�&E^oq*�

/760',�Qefp�pvpqbj�fp�^ipl�pr_gb`qba�ql�^�o^kdb�lc�erj^k�fjm^`qp�&Gle^kkbppbk�^ka�

J`@^oqbo*�0./.'*�fk`irafkd�qeb�`ljjbo`f^i�bumilfq^qflk�lc�qeb�Arkdbkbpp�`o^_,



:M\IKIZKQV][�UIOQ[\MZ�&Cfpebofbp�^ka�L`b^kp*�0./.^',�>iqelrde�qeb�afpqof_rqflk�^ka�

`ljmlpfqflk�_bkqef`�pq^dbp�lc�̀ o^_�pmb`fbp�fp�obi^qfsbiv�tbii�hkltk�fk�?ofqfpe�@lirj_f^�

lk�^�obdflk^i�p`^ib�&E^oq*� /760'*�qeb�pm^qf^i�^ka�qbjmlo^i�m^qqbokp�fk�qbojp�lc�i^os^i�

`ljmlpfqflk�^ka�^_rka^k`b�obj^fk�i^odbiv�rkbumiloba,�@o^_�i^os^b�^ob�qvmf`^iiv�obib^pba�

fk�qeb�pmofkd�&Hkrapbk*� /742'�^ka�absbilm�lsbo�^�mbofla�lc�tbbhp�ql�jlkqep�&Kv_i^ab*�

/7659�Pqo^qej^kk*� /7659�Prihfk�^ka�J`Hbbk*� /774',�Eltbsbo*�fkcloj^qflk�lk�i^os^i�

^_rka^k`b�m^qqbokp�^ka�qebfo�mol`bppbp�fp�p`^o`b�^ka�i^os^i�`o^_�^ppbj_i^dbp�e^sb�klq�

_bbk�abp`of_ba,

Cfbia�pqrafbp�^ob�eb^sfiv�abmbkabkq�lk�obplro`bp�qe^q�`^k�_b�rpba�clo�molmbo�i^os^i�

fabkqfcf`^qflk�&Jlpbo�^ka�Pjfqe*� /7719�M^oal�bq�^i,*�0..7',�Lc�qeb�kb^o�4.�`o^_�pmb`fbp�

hkltk�ql�obpfab�fk�qeb�P^ifp_�Pb^�&PlD�^ka�proolrkafkd�l`b^k�_^pfkp'*�qeb�i^os^i�pq^dbp�

lc�lkiv�^_lrq�qtl�qefoap�e^sb�pljb�cloj�lc�al`rjbkqba�jlomelildf`^i�abp`ofmqflk,

Qebpb�fabkqfcf`^qflk�obplro`bp�^ob�qvmf`^iiv�molsfaba�fk�qeb�cloj�lc�fabkqfcf`^qflk�drfabp�

&b,d,�Mrip*�0../'�lo�fkafsfar^i�jlomelildf`^i�abp`ofmqflkp�&b,d,�Ardrfa�^ka�M^db*�0..7',�

Eltbsbo*�fk�j^kv�fkpq^k`bp�fksbpqfd^qlop�^ob�obnrfoba�ql�ob^o�i^os^b�fk�qeb�i^_lo^qlov�fk�

loabo�ql�`lkcfoj�af^dklpqf`�cb^qrobp�&b,d,�Pe^khp*� /764^',�@lkpbnrbkqiv*�qeb�cfopq�

l_gb`qfsb�lc�qefp�pqrav�t^p�ql�`lkqof_rqb�ql�qeb�fabkqfcf`^qflk�lc�b^k`ofa�i^os^b�fk�qeb�PlD�

_v�abp`of_fkd�af^dklpqf`�jlomelildf`^i�cb^qrobp�lc�i^_lo^qlov�ob^oba�4TMJWKIZKQV][�

WZMOWVMV[Q[�wlb^b,�Qefp�jlomelildf`^i�tloh�t^p�jlpq�rpbcri�clo�qeb�afccbobkqf^qflk�lc�4'�

WZMOWVMV[Q[�wlb^b�colj�qelpb�lc�0IVKMZ�XZWL]K\][%� ^ka�^iiltba�clo�molmbo�nr^kqfcf`^qflk�

lc�qeb�i^os^i�^_rka^k`b�^ka�afpqof_rqflk�lc�qebpb�pmb`fbp,

Nr^kqfcvfkd�i^os^i�^_rka^k`b�^ka�abp`of_fkd�`ljjrkfqv�`ljmlpfqflk�molsfab�^�

_^pf`�rkabopq^kafkd�lc�qeb�obmolar`qfsb�qfjfkd�^ka�lrqmrq�lc�pbsbo^i�pmb`fbp,�Fk�^aafqflk,



i^os^i�^ppbj_i^db�obpb^o`e�`^k�_b�rpba�ql�fksbpqfd^qb�qeb�fjm^`q�lc�̂ �`ljjlk�

bksfolkjbkq^i�p`bk^ofl�lk�qeb�afpqof_rqflk�^ka�^_rka^k`b�lc�jriqfmib�pmb`fbp�&Lifsbo�bq�

^e*�0./.',� Ebk`b*�qeb�pb`lka�l_gb`qfsb�lc�qefp�pqrav�t^p�ql�be^o^bqbofwb�i^os^i�`o^_�

^ppbj_i^dbp�colj�prosbvp�`lkar`qba�fk�qeb�pmofkd�pb^plkp�lc�0..7�^ka�0./.*�`ljm^ob�

^ppbj_i^dbp�_bqtbbk�vb^op*�^ka�fksbpqfd^qb�qeb�obi^qflkpefm�_bqtbbk�^_rka^k`b*�

afsbopfqv*�pfjfi^ofqv*�^ka�bksfolkjbkq^i�`lkafqflkp,�Qefp�obpb^o`e�molsfabp�qeb�lkiv�i^os^i�

`o^_�^ppbj_i^db�fkcloj^qflk�^s^fi^_ib�fk�qeb�PlD,

Elofwlkq^i�i^os^i�^_rka^k`b�m^qqbokp�`^k�_b�rpba�ql�qbpq�afpmbop^i�mobaf`qflkp�

rpfkd�moflo�hkltibadb�lc�qo^kpmloq�mol`bppbp*�lo�ql�absbilm�evmlqebpbp�abp`of_fkd�elt�

afpmbop^i�mol`bppbp�mlqbkqf^iiv�dbkbo^qba�qeb�l_pbosba�m^qqbokp�&P^ib�^ka�Hofqwbo*�0..1',�

Pmb`fbp+�^ka�pq^db+pmb`fcf`�m^qqbokp�lc�i^os^i�^_rka^k`b�`^k�qebk�_b�^k^ivwba�clo�

fkaf`^qflkp�lc�mlqbkqf^i�afpmbop^i�m^qet^vp�lo�obdflkp�lc�i^os^i�obqbkqflk*�bpmb`f^iiv�tebk�

^k^ivwba�fk�`lk`boq�tfqe�afpqof_rqflk^i�m^qqbokp�lc�evaoldo^mef`�s^of^_ibp�&b,d,�Pjfqe�bq�

^e*� /777^',�Tfqe�qe^q�mromlpb*�qeb�qefoa�l_gb`qfsb�lc�qeb�mobpbkq�pqrav�t^p�ql�abp`of_b�

pm^qf^i�m^qqbokp�lc�pq^db+pmb`fcf`�i^os^i�^_rka^k`b�lc�qeb�qeobb�_bpq�obmobpbkqba�b^k`ofa�

pmb`fbp8�:'� UIOQ[\MZ%�0'�XZWL]K\][%�^ka�4'� WZMOWVMV[Q[�colj�prosbvp�`lkar`qba�fk�i^qb�

>mofi�^ka�Grkb*�0./.,� Qefp�^mmol^`e�^iiltba�clo�^k^ivpfp�lc�̂ ii�i^os^i�pq^dbp�colj�qebpb�

qeobb�pmb`fbp�tfqefk�^�pfkdib�vb^o,

Qebpb�qeobb�dbkbo^i�l_gb`qfsbp�^ob�criiv�absbilmba�^p�@e^mqbop�1*�2*�^ka�3*�

obpmb`qfsbiv*�^ka�^ob�mob`baba�_v�^�obsfbt�`lk`bokfkd�pbsbo^i�^pmb`qp�obibs^kq�ql�i^os^i�

afpqof_rqflkp*�qeb�PlD*�^ka�qeb�fjmloq^k`b�lc�i^os^i�`lkkb`qfsfqv�qeb�abpfdk�lc�j^ofkb�

molqb`qba�^ob^p�&@e^mqbo�0',



AF?NRCP�0�

Jepan]pqna�Pareas

0,/,� Gjpnk`qapekj

C^`qlop�qe^q�fkcirbk`b�qeb�afpmi^`bjbkq�^ka�riqfj^qbiv�qeb�afpqof_rqflk�lc�

jbolmi^khqlk�^ob�obsfbtba*�^p�tbii�^p�pq^qfpqf`^i�jbqelap�qe^q�j^v�_b�rpba�ql�nr^kqfcv�

pm^qf^i�m^qqbokp,�Mi^khqlkf`�i^os^b�^ob�pr_gb`qba�ql�jriqfmib�mol`bppbp*�fkqboifkhba�lsbo�^�

o^kdb�lc�p`^ibp�qe^q�^ccb`q�qebfo�qo^gb`qlov�^ka�afpqof_rqflk�fk�^�dfsbk�pvpqbj�&?o^a_rov�

^ka�Pkbidolsb*�0..1',� Fk�qefp�obsfbt*�qo^kpmloq�jb`e^kfpjp�^ob�obsfbtba�fk�qeb�blkqbuq�lc�

mevpf`^i�clo`fkd9�eltbsbo*�i^os^i�afpmbop^i�fp�fkebobkqiv�_flmevpf`^i,�Clo�bu^jmib*�

_flildf`^i�mol`bppbp�pr`e�^p�ptfjjfkd-pbkplov�`^m^_fifqv�^ka�mi^khqlkf`�i^os^i�aro^qflk�

fkqbo^`q�tfqe�mevpf`^i�clo`fkd�ql�fkcirbk`b�i^os^i�qo^gb`qlofbp�^ka�afpmbop^i�afpq^k`b�

obpmb`qfsbiv�&Hfkdpcloa�bq�^e*�0..09�Pe^khp*�0..7',

Qeb�mevpf`^i�l`b^kldo^mev�lc�qeb�Pqo^fq�lc�Dblodf^�&PlD�ebob^cqbo'�t^p�^ipl�

obsfbtba�ql�molsfab�mboqfkbkq�fkcloj^qflk�lk�qeb�p`^ib�lc�qeb�pqrav�pvpqbj*�^p�tbii�^p�

`fo`ri^qflk�m^qqbokp�^ka�t^qbo�`lirjk�`e^o^`qbofpqf`p�ql�tef`e�i^os^b�j^v�_b�bumlpba,�

Croqebojlob*�_b`^rpb�obpb^o`e�fk�qeb�mobpbkq�pqrav�fp�^mmif`^_ib�ql�crqrob�j^k^dbjbkq�_v�

j^ofkb�molqb`qba�^ob^p�&JM>p'*�qeb�fjmloq^k`b�lc�i^os^i�afpmbop^i�ql�qeb�abpfdk�^ka�

mi^`bjbkq�lc�JM>p�t^p�obsfbtba*�^p�tbii�^p�j^ofkb�molqb`qba�^ob^p�fk�@^k^a^�^ka�qebfo�

pq^qrp�fk�?ofqfpe�@lirj_f^,�Cfk^iiv*�fkcloj^qflk�lk�qeb�obmolar`qfsb�qfjfkd�^ka�i^os^i�

absbilmjbkq�lc�̀ o^_�pmb`fbp�mobpbkq�fk�qeb�PlD�^ka�proolrkafkd�t^qbop�tbob�`ljmfiba�ql�

molsfab�fkcloj^qflk�obibs^kq�ql�qeb�fkqbomobq^qflk�lc�a^q^�lk�i^os^i�`ljjrkfqv�

`ljmlpfqflk�^ka�^_rka^k`b,



0,0,� J]nr]h�Rn]jolknp

I^os^i�qo^kpmloq�j^v�l``ro�^q�pm^qf^i�^ka�qbjmlo^i�p`^ibp�qe^q�o^kdb�colj�jbqbop�

ql�erkaobap�lc�hfiljbqbop�^ka�pb`lkap�ql�jlkqep�obpmb`qfsbiv�&Mfkba^�bq�^e*�0..5',�Qeb�

qbojp�i^os^i�afpmbop^i�^ka�i^os^i�qo^kpmloq�^ob�pljbqfjbp�`lkcrpba,�I^os^i�afpmbop^i�fp�

abcfkba�ebobfk�^p�qeb�pmob^a�lc�i^os^b�colj�qeb�obib^pb�ilb^qflk�ql�qeb�pbqqibjbkq�pfqb�

&@ltbk�^ka�Pmlk^drib*�0..7'*�^ka�fp�^�crk`qflk�lc�i^os^i�qo^kpmloq*�prosfs^i*�pm^tkfkd�

^ka�pbqqibjbkq�&Mfkba^�bq�^e*�0..5',�I^os^i�qo^kpmloq�obcbop�ql�qeb�elofwlkq^i�qo^kpil`^qflk�

lc�mi^khqlkf`�i^os^b�_bqtbbk�qtl�il`^qflkp*�^ka�fp�c^`fifq^qba�_v�fkqbomi^v�_bqtbbk�

mevpf`^i�qo^kpmloq�&^asb`qflk�^ka�afccrpflk'�^ka�i^os^i�_be^sflro�&Mfkba^�bq�^e*�0..5',

I^os^i�_be^sflro�fp�bppbkqf^iiv�qeb�molar`q�lc�ptfjjfkd*�lofbkq^qflk*�^ka�pbkplov�

^_fifqfbp�&Ibfp*�0..4^',�Jlpq�i^os^b�^ob�rk^_ib�ql�ptfj�^d^fkpq�`roobkqp*�_rq�^ob�`^m^_ib�

lc�jfdo^qfkd�sboqf`^iiv�&Jbq^u^p*�0../',�?b`^rpb�`roobkqp�`^k�`e^kdb�tfqe�abmqe*�i^os^b�

`^k�lc�̀ e^kdb�qebfo�qo^gb`qlov�fkafob`qiv�_v�obdri^qfkd�qebfo�sboqf`^i�mlpfqflk,�Pbsbo^i�cfbia�

^ka�_flmevpf`^i�jlabiifkd�pqrafbp�e^sb�fiirpqo^qba�qeb�fjmloq^k`b�lc�sboqf`^i�mlpfqflkfkd�

^ka�sboqf`^i�jfdo^qflk�lc�i^os^i�qo^kpmloq�colj�kb^o�pelob�bksfolkjbkqp�&Af?^``l�bq�^e*�

0../9�M^ofp�^ka�@ltbk*�0..29�V^kkf`biif�bq�^e*�0..49�Mbifw�bq�^e*�0..5',

I^os^i�qo^kpmloq�fp�lcqbk�afp`rppba�^p�^ilkd+pelob�lo�`olpp+pebic,�>ilkd+pelob�

qo^kpmloq�j^v�_b�^k�fjmloq^kq�jb`e^kfpj�lc�i^os^i�bu`e^kdb�_bqtbbk�mlmri^qflkp�

pfqr^qba�^ilkd�^�`l^pqifkb�&Tfkd�bq�^e*� /776',�Lk�qeb�lqebo�e^ka*�`olpp+pebic�qo^kpmloq�fp�

qobjbkalrpiv�fjmloq^kq�clo�i^os^b�qe^q�jrpq�jfdo^qb�colj�lcc+pelob�t^qbop�ql�kropbofbp�

^ka�bpqr^ofbp�&Bmfc^kfl�^ka�D^osfkb*�0../',�@olpp+pebic�qo^kpmloq�`^k�e^sb�^�pr_pq^kqf^i�

bccb`q�lk�l_pbosba�i^os^i�afpqof_rqflkp�_b`^rpb�mevpf`^i�do^afbkqp�qe^q�j^v�`lk`bkqo^qb�lo�

afpmbopb�i^os^b�^ob�pqolkdbpq�fk�qeb�`olpp+pelob�afob`qflk�&Mfkba^�bq�^e*�0..5',



Qeb�j^glofqv�lc�i^os^i�qo^kpmloq�pqrafbp�^ppbpp�jbplp`^ib�jb`e^kfpjp�fk�^�`l^pq^i�

bksfolkjbkq,�Qebob�fp�^�kbba�clo�jlob�pqrafbp�qe^q�^aaobpp�pj^ii�p`^ib�kb^opelob�qo^kpmloq�

jb`e^kfpjp�qe^q�j^v�abqbojfkb�pm^qf^i�m^qqbokp�lc�il`^i�ob`orfqjbkq�&?o^a_rov�^ka�

Pkbidolsb*�0../9�Pe^khp�^ka�Pmb^oj^k*�0..7',�>ipl*�ibpp�fp�hkltk�^_lrq�cilt�obdfjbp�

^ka�qo^kpmloq�jb`e^kfpjp�tfqefk�bk`ilpba�_^vp�^ka�l`b^k�_^pfkp,�I^os^i�qo^kpmloq�e^p�

_bbk�afp`rppba�fk�`lkqof_rqflkp�molsfaba�_v�Mfkba^�bq�^i,� &0..5'*�Nrbfold^�bq�^i,� &0..5'*�

Nrbfold^�^ka�?i^kqlk�&0..3'*�Bmfc^kfl�^ka�D^osfkb�&0../'�^ka�Pe^khp�&/773',� Fk�qefp�

pb`qflk*�F�obsfbt�elt�mevpf`^i�clo`fkd�^ka�i^os^i�_be^sflo�c^`fifq^qb�i^os^i�qo^kpmloq�_v�

`^qbdlofwfkd�afp`rppflk�fk�obi^qflk�ql�obibs^kq�mevpf`^i�jb`e^kfpjp,

0,0,/,� Uej`� opnaoo

Lk�qeb�mi^kbq^ov�p`^ib*�tfka�^ka�qeb�@loflifp�clo`b�abqbojfkb�qeb�l`b^kf`�proc^`b�

`roobkqp�&Ibsfkqlk*�0../',�Cof`qflk�_bqtbbk�tfka�^ka�qeb�l`b^kóp�proc^`b�fkar`bp�

elofwlkq^i�^ka�sboqf`^i�`fo`ri^qflk�&Bmfc^kfl�^ka�D^osfkb*�0../',�>k�Bhj^k�pmfo^i�fp�

molar`ba�tebk�tfka+fkar`ba�cilt�fp�abcib`qba�_v�qeb�@loflifp�clo`b�^ka�jljbkqrj�fp�

qo^kpcbooba�colj�qeb�proc^`b�ql�abbmbo�t^qbo,�Qeb�proc^`b�i^vbo�fp�afsboqba�ql�qeb�ofdeq�fk�

qeb�kloqebok�ebjfpmebob�^ka�qeb�ibcq�fk�qeb�plrqebok�ebjfpmebob,�Qeb�kbq�cilt�fk�qefp�

afob`qflk�&ql�qeb�ofdeq�lo�ibcq'�fp�obcbooba�ql�^p�Bhj^k�qo^kpmloq,�Rmtbiifkd�l``rop�tebk�

proc^`b�t^qbo�fp�abcib`qba�lccpelob�_v�qeb�`loflirp�clo`b�fk�l``ro^k`b�tfqe�^ilkdpelob�

tfkap,�Tfka�colj�qeb�lmmlpfqb�afob`qflk�`^rpbp�t^qbo�ql�altktbii�kb^o�pelob�&Pe^khp*�

/7739�Ibsfkqlk*�0../',

Rmtbiifkd+^ppl`f^qba�i^os^i�qo^kpmloq�j^v�_b�pfdkfcf`^kqiv�fjmloq^kq�fk�`boq^fk�

dbldo^mef`^i�^ob^p�_b`^rpb�jbolmi^khqlk�^ob�afsbopb�^ka�^_rka^kq�arofkd�qeb�rmtbiifkd



pb^plk�&Pe^khp�^ka�B`hboq*�0..3',�J^kv�pqrafbp�e^sb�prmmloqba�qeb�klqflk�qe^q�rmtbiifkd�

`roobkqp�qo^kpmloq�i^os^b�lccpelob�colj�qebfo�obib^pb�mlfkq�^ka�qe^q�altktbiifkd�`roobkqp*�

lo�rmtbiifkd�obi^u^qflk�bsbkqp*�c^`fifq^qb�qeb�obqrok�lc�i^os^b�obpfafkd�fk�^k�lccpelob�i^os^i�

mlli�&Dllaof`e�bq�^e*� /7679�C^oobii�bq�^e*� /77/9�Ifqqib�^ka�Bmfc^kfl*� /77/9�@lkkliiv�bq�^e*�

0../9�Nrbfold^�bq�^e*�0..4'

Qefp�rmtbiifkd+altktbiifkd�m^o^afdj�j^v�_b�bumb`qba�fc�i^os^b�obpfab�kb^o�qeb�

proc^`b9�eltbsbo*�afccbobkq�sboqf`^i�mlpfqflkfkd�tfii�vfbia�afccbobkq�qo^kpmloq�p`bk^oflp�fc�

pr_proc^`b�cilt�fp�fk�qeb�obsbopb�afob`qflk�&Pe^khp�^ka�?ofkh*�0..3',�Qefp�fp�prmmloqba�_v�

bsfabk`b�colj�m^oqf`ib+qo^`hfkd�_flmevpf`^i�jlabip�^ka�cfbia�l_pbos^qflkp�arofkd�

rmtbiifkd�^ka�altktbiifkd�bsbkqp�&Pe^khp�bq�^e*�0..09�Pe^khp�bq�^e*�0..19�J^oq^+�

>ijbfa^�bq�^e*�0..4',

Fk�c^`q*�ob`bkq�pqrafbp�prddbpq�qe^q�rmtbiifkd�^ka�altktbiifkd�fkar`ba�`olpp+pebic�

cilt�albp�klq�bumi^fk�i^os^i�afpqof_rqflkp�^ka�ob`orfqjbkq�lc�j^kv�j^ofkb�fksboqb_o^qb�

pmb`fbp�&Jlod^k�bq�^e*�0..79�Pe^khp�^ka�Pmb^oj^k*�0..79�Vlpefk^d^�bq�^e*�0./.',�Lkb�

evmlqebpfp�ob^plkp�qe^q�a^fiv�sboqf`^i�jfdo^qflkp�c^`fifq^qb�i^os^i�obqbkqflk�kb^opelob�

&Nrbfold^�bq�^e*�0..5',�>iqbok^qfsbiv*�i^os^b�j^v�_b�`^m^_ib�lc�̂ slfafkd�lccpelob�

qo^kpmloq�arb�ql�qeb�obqbkqfsb�k^qrob�lc�pe^iilt�kb^opelob�evaolavk^jf`p�&I^odfbo*�0..19�

Pe^khp�^ka�Pmb^oj^k*�0..7',�Clo�bu^jmib*�`olpp+pebic�t^qbo�jlsbjbkq�fp�ibpp�

molklrk`ba�^q�pe^iilt�abmqep�_b`^rpb�qeb�proc^`b�^ka�_lqqlj�jfufkd�i^vbop�`lksbodb*�

pr_gb`qfkd�qeb�t^qbo�`lirjk�ql�cof`qflk�^ka�afccrpflk�&Bmfc^kfl�^ka�D^osfkb�0../9�>rpqfk�

^ka�Ibkqw*�0..0',

Fk�^aafqflk�ql�rmtbiifkd*�lqebo�tfka+dbkbo^qba�`roobkqp�`^k�fkar`b�afccbobkq�

qo^kpmloq�p`bk^oflp,�Clo�bu^jmib*�kloqeboiv�tfkap�fk�qeb�jfa�>qi^kqf`�_fdeq�mi^v�^k
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fjmloq^kq�olib�fk�obq^fkfkd�?irb�@o^_�!0ITTQVMK\M[�[IXQL]["�i^os^b�tfqefk�qeb�obdflk�tefib�

qebv�absbilm�lccpelob�&Bmfc^kfl�^ka�D^osfkb*� /767',�@o^_�pbqqibjbkq�e^p�^ipl�_bbk�

^ppl`f^qba�tfqe�lkpelob�tfka�bsbkqp�&El__p�bq�^i,*� /7709�Bddibpqlk�^ka�>ojpqolkd*

/773*�Bddibpqlk�bq�^i,*� /776'9�eltbsbo*�qeb�evmlqebpfp�qe^q�lkpelob�tfka�^`qr^iiv�

qo^kpmloqba�i^os^b�qlt^oap�pelob�t^p�klq�qbpqba,�Fk�^aafqflk*�pb^�^ka�i^ka�_obbwbp�e^sb�

_bbk�fabkqfcfba�^p�mlqbkqf^i�qo^kpmloq�jb`e^kfpj�_b`^rpb�qebv�`lfk`fab�tfqe�a^fiv�sboqf`^i�

jfdo^qlov�_be^sflo�&Pe^khp*� /773',�I^kat^oa�pb^�_obbwbp�l``ro�arofkd�qeb�a^v*�tebk�

t^oj�^fo�qe^q�ofpbp�lk�i^ka�fp�obmi^`ba�_v�`lia�^fo�lccpelob,�Qeb�lmmlpfqb�l``rop�tebk�

pb^t^oa�i^ka�_obbwbp�^ob�dbkbo^qba�^q�kfdeq,�Q^mf^�bq�^i,� &0..2'�clrka�qe^q�lkpelob�pb^�

_obbwbp�^ob�s^of^_ib�fk�j^dkfqrab*�_rq�`^k�dbkbo^qb�proc^`b�`roobkq�sbil`fqfbp�rm�ql� /.�

`j-p*�^ka�klqba�qebfo�mlqbkqf^i�clo�kb^opelob�obqbkqflk�^ka�i^os^i�qo^kpmloq,

0,0,0,� Re`]h�_qnnajpo

Qeb�do^sfq^qflk^i�cfbiap�lc�qeb�prk�^ka�jllk�`^rpb�lp`fii^qlov�pb^�ibsbi�

cir`qr^qflkp�^ka�qfa^i�`roobkqp,�Qeb�buqbkq�lc�rkfafob`qflk^i�qo^kpmloq�colj�qfa^i�`roobkqp�

abmbkap�lk�qeb�sboqf`^i�mlpfqflk�lc�i^os^b�fk�qeb�t^qbo�`lirjk�&Af_^``l�bq�^i,*�0../',�>�

klk+ifkb^o�ab`ob^pb�fk�qfa^i�`roobkq�sbil`fqv�l``rop�tfqe�fk`ob^pfkd�abmqe�arb�ql�cof`qflk�

tfqe�qeb�pb^�_lqqlj,�Fq�cliiltp�qe^q�lod^kfpjp�qe^q�obpfab�fk�qeb�_lrka^ov�i^vbo�lk�qeb�

l`b^k�cillo�j^fkq^fk�qebfo�elofwlkq^i�mlpfqflk,�?b`^rpb�qfa^i�`roobkqp�_be^sb�fk�^�

`lkpfpqbkq�^ka�mobaf`q^_ib�m^qqbok�lsbo�bslirqflk^ov�qfjb*�qebv�`lria�c^`fifq^qb�qeb�

^a^mq^qflk�lc�̀ boq^fk�i^os^i�_be^sflrop�&Efii*� /77/',

Qeb�jlpq�bccb`qfsb�t^v�clo�ptfjjfkd�lod^kfpjp�ql�rqfifwb�qfa^i�`roobkqp�clo�

elofwlkq^i�jlsbjbkq�fp�ql�rkabodl�sboqf`^i�jfdo^qflkp�qe^q�j^q`e�qeb�qfa^i�`v`ib,
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Jbolmi^khqlk�qe^q�rpb�pbib`qfsb�qfa^i�pqob^j�qo^kpmloq�&PQPQ'�^p`bka�colj�qeb�_lrka^ov�

i^vbo�arofkd�cilla�lo�b__�qfa^i�`roobkqp�^ka�^ob�`^oofba�fk�^�pfkdib�afob`qflk�&obsfbtba�_v�

Clot^oa�^ka�Q^khbopibv*�0../',� F`_q_vlmi^khqlk�qe^q�rqfifwb�bpqr^ofbp�clo�kropbov�e^_fq^qp�

j^v�rpb�PQPQ�ql�jfdo^qb�fkql�^ka�obj^fk�tfqefk�bpqr^ofbp�&Clot^oa�bq�^i,� /776'*�^ka�

`boq^fk�`o^_�i^os^b�qe^q�absbilm�lccpelob�rpb�PQPQ�ql�ib^sb�^ka�obfks^ab�bpqr^ofbp�

&Nrbfold^�bq�^i,*� /7759�Af_^``l�bq�^i,*�0../',�Jloblsbo*�ab`^mlap�^ob�hkltk�ql�obib^pb�

qebfo�i^os^b�fk�obi^qflk�ql�ifdeq*�irk^o�^ka�qfa^i�`v`ibp�&obsfbtba�_v�Clot^oa*� /765�^ka�

@eofpqv*�0.//',�I^os^i�obib^pb�e^p�_bbk�l_pbosba�tfqe�i^odb�^jmifqrab*�kl`qrok^i�b__�

qfabp�qe^q�mol_^_iv�c^`fifq^qb�lccpelob�qo^kpmloq�lc�i^os^b�&Jlod^k�^ka�@eofpqv*� /773',

I^os^b�j^v�^ipl�rkabodl�`lj_fkba�qfa^i�^ka�afbi�sboqf`^i�jfdo^qflkp*�^ka�qefp�

fkqbo^`qflk�ifhbiv�fkcirbk`bp�qebfo�elofwlkq^i�afpmi^`bjbkq�&P`et^j_lj�bq�^i,*�0..6',�Clo�

bu^jmib*�cfpe�^ka�`o^_�i^os^b�lcqbk�rpb�qeb�cilla�qfab�^q�kfdeq�ql�fks^ab�bpqr^ofbp�

&AbSofbp�bq�^i,*� /7729�@eofpqv�^ka�Jlod^k*� /7769�Clot^oa�bq�^i,*� /776',�>aafkd�ql�qeb�

`ljmibufqv*�qeb�abdobb�lc�qfa^i�^ka�afbi�jfdo^qlov�_be^sflro�`^k�s^ov�tfqe�lkqldbkv,�Clo�

bu^jmib*�Q^j^hf�bq�^i,� &0./.'�al`rjbkqba�qe^q�delpq�peofjm�!;QPWVW\ZaXIMI�PIZUIVLQ"�

wlb^b�^p`bka�ql�qeb�proc^`b�arofkd�qeb�prkpbq�cilla�qfab*�mlppf_iv�ql�obj^fk�tfqefk�^�_^v*�

tebob^p�jbd^ilm^b�rkabotbkq�obdri^o�afbi�sboqf`^i�jfdo^qflkp�tfqe�kl�b__�lo�cilla�

mobcbobk`b,

0,0,1,� Gjpanj]h�s]rao�]j`�pe`]h�^knao

Tebk�t^qbo�fp�mriiba�^t^v�colj�qeb�`l^pq�_v�qeb�b__fkd�qfab�^`olpp�^�qlmldo^mef`�

do^afbkq*�pr`e�^p�^�`^kvlk*�obbc�lo�`lkqfkbkq^i�pebic�_ob^h*�^�îibb�t^sbï�fp�clojba,�>q�qeb�

pr_pbnrbkq�pi^`h�qfab�qeb�t^sb�fp�obib^pba�^p�^�pelobt^oa�jlsfkd�fkqbok^i�t^sb,�>�i^odb



/.

^jmifqrab�fkqbok^i�t^sb�tfii�qebk�_ob^h�^p�fq�jlsbp�`olpp+pebic�qlt^oap�qeb�pelob*�

obpriqfkd�fk�^k�fkqbok^i�_lob�&Pe^khp*� /773',�T^qbo�`lirjk�pqo^qfcf`^qflk�fk`ob^pbp�qeb�

bkbodv*�cobnrbk`v�^ka�sboqf`^i�pqor`qrob�lc�fkqbok^i�t^sbp�^ka�_lobp�&Mfkba^�^ka�Ilmbw*�

0..0',�T^qbo�lsbo�b^`e�fkqbok^i�t^sb�qolrde�fp�`e^o^`qbofwba�_v�^�obdflk�lc�̀ lksbodbk`b�

^ka�altktbiifkd�qe^q�clojp�^�di^ppv�proc^`b�pif`h,�Qebpb�obdflkp�^ob�^_lrq�1.+3.�jbqbop�

tfab*�`^k�_b�pbsbo^i�hfiljbqbop�ilkd*�^ka�^ob�pbm^o^qba�_v�/..+1..�jbqbop�lc�ofmmiba�

t^qbo�&Pe^khp�^ka�Tofdeq*� /7659�Pe^khp*� /766',

Qeb�îfkqbok^i�t^sb�pif`h�evmlqebpfpï�mobaf`qp�qe^q�kbrpqlkf`�jbolmi^khqlk*�

`^m^_ib�lc�j^fkq^fkfkd�qebfo�sboqf`^i�mlpfqflk�fk�proc^`b�pif`hp*�^``rjri^qb�^ka�^ob�

qo^kpmloqba�qlt^oap�qeb�pelob�tfqe�qeb�fkqbok^i�t^sb�&Pe^khp�^ka�Tofdeq� /7659�Mfkba^*�

/772',�Proc^`b�pif`hp�e^sb�_bbk�peltk�ql�`lkq^fk�bibs^qba�`lk`bkqo^qflkp�lc�cilqp^j*�

pj^ii�cfpe*�elilmi^khqlk�^ka�jbolmi^khqlk�&Pe^khp*� /7619�Hfkdpcloa�^ka�@el^q*� /7649�

Pe^khp*� /766',� Fk�pljb�`^pbp*�qebpb�pif`hp�^mmb^o�ql�molm^d^qb�pelobt^oa*�^ka�qefp�

jlsbjbkq�e^p�_bbk�`loobi^qba�tfqe�`o^_�^ka�_^ok^`ib�pbqqibjbkq�&Pe^khp*� /7619�Pe^khp�

^ka�Tofdeq*� /765',�Eltbsbo*�fk�lqebo�`^pbp�proc^`b�pif`hp�e^sb�klq�^``rjri^qba�i^os^b�

^ka�tbob�rk^_ib�ql�qo^kpmloq�proc^`b�aofcqbop�pelobt^oa�&Pe^khp*� /7619�Pe^khp�^ka�

Tofdeq�/7659�Pe^khp� /766',�>iqelrde�prmmloqba�_v�jriqfmib�pqrafbp*�qeb�proc^`b�pif`h�

evmlqebpfp�fp�i^odbiv�_^pba�lk�l_pbos^qflkp�^ka�obnrfobp�fk+abmqe�t^qbo�`lirjk�

jb^probjbkqp�clo�croqebo�bumilo^qflk�&Mfkba^*� /777',

Fkqbok^i�_lobp�^ob�hkltk�ql�e^sb�qtl�me^pbp,� Fk�qeb�cfopq�me^pb*�`lia�pr_proc^`b�

t^qbo�fp�qo^kpmloqba�kb^opelob�^ka�`^k�_b�abqb`qba�_v�afrok^i�lo�pbjf+afrok^i�kb^o+_lqqlj�

qbjmbo^qrob�aolmp�&Mfkba^*� /77/9�Mfkba^*� /772',�Pr`e�qbjmbo^qrob�^klj^ifbp�^p�tbii�^p�

`e^kdbp�fk�t^qbo�`lirjk�pqo^qfcf`^qflk�e^sb�_bbk�`loobi^qba�tfqe�efde�_^ok^`ib



//

pbqqibjbkq,�Qefp�bsfabk`b�prmmloqp�qeb�îfkqbok^i�_lob�evmlqebpfpï�qe^q�mobaf`qp�lkpelob�

qo^kpmloq�lc�pr_proc^`b�i^os^b�sf^�fkqbok^i�_lobp�&Mfkba^*� /77/9�Mfkba^�^ka�Ilmbw*�0..0',

Fk�qeb�pb`lka�me^pb*�`lia�pr_proc^`b�t^qbo�fkqolar`ba�_v�^k�fkqbok^i�_lob�

afpmi^`bp�t^ojbo�kb^opelob�t^qbo�ql�cloj�^�proc^`b�qeboj^i�colkq*�lo�t^oj�_lob�colkq*�

qe^q�`^k�^``rjri^qb�i^os^b�^ka�jlsb�qlt^oap�pelob�&Mfkba^*� /7729�Mfkba^*� /777',�Mfkba^�

&/772'�^odrba�qe^q�t^oj+_lob�colkqp�_bqqbo�bumi^fk�l_pbosba�i^os^i�qo^kpmloq�^ka�

pbqqibjbkq�m^qqbokp�qe^k�qeb�fkqbok^i�t^sb�pif`h�evmlqebpfp,�Qeb�^rqelo�croqebo�pq^qba�qe^q�

colkq^i�obdflkp�j^v�_b�jfpfkqbomobqba�^p�fkqbok^i�t^sb�dbkbo^qba�proc^`b�pif`hp,

0,0,2,� Bajoepu�`neraj�pn]jolknp�]j`�bnkjpo

T^qbo�abkpfqv�fp�abqbojfkba�_v�fqp�qbjmbo^qrob�^ka�p^ifkfqv*�tfqe�`lia�p^ifkb�

t^qbo�_bfkd�abkpbo�qe^k�t^oj�ibpp�p^ifkb�t^qbo,�Efdebo�p^ifkfqv�t^qbo�pfkhp*�ib^sfkd�ilt+�

p^ifkfqv�t^qbo�^q�qeb�proc^`b�tebob�fq�`^k�_b�t^ojba�_v�qeb�prk*�croqebo�fk`ob^pfkd�

pqo^qfcf`^qflk,�Ibpp�abkpb�proc^`b�t^qbo�qbkap�ql�ofab�lsbo�abbmbo�jlob�abkpb�t^qbo,�

@lkpbnrbkqiv*�`fo`ri^qflk�fk�bpqr^ofbp�fp�i^odbiv�fkcirbk`ba�_v�qeb�lccpelob�qo^kpmloq�lc�

afp`e^odba�cobpet^qbo�&Nrbfold^�^ka�?i^kqlk*�0..3',

Colkqp�^ob�`ljjlkiv�abcfkba�^p�qeb�_lrka^ov�_bqtbbk�t^qbo�j^ppbp�qe^q�afccbo�fk�

abkpfqv�&D^osfkb*� /7529�@i^k`v�^ka�Bmfc^kfl*� /7679�Co^khp*� /770'*�^ka�^ob�sfpf_ib�^q�qeb�

proc^`b�^p�^�pe^om�`lilro�`lkqo^pq*�proc^`b�pif`h*�lo�ifkb�lc�cl^j�&@i^k`v�^ka�Bmfc^kfl*�

/767',�Jfufkd�_bqtbbk�lmmlpfkd�t^qbo�j^ppbp�^q�qeb�colkq^i�_lrka^ov�`ob^qbp�^�obdflk�lc�

fkqbojbaf^qb�abkpfqv�qe^q�pfkhp�&?^hrk*�0..4',�>p�qefp�t^qbo�altktbiip*�^�proc^`b�

`lksbodbk`b�`roobkq�fp�`ob^qba�qe^q�`^k�^``rjri^qb�m^oqf`ibp�&D^osfkb*� /7529�Co^khp*

/7709�Bddibpqlk�bq�^i,*� /776',�Cilt�^q�colkqp�`^k�bufpq�fk�qeb�^ilkd+colkq�afob`qflk�^p�tbii
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^p�qeb�`olpp+colkq�afob`qflk�&Co^khp*� /770',�Fq�fp�dbkbo^iiv�^dobba�qe^q�wllmi^khqlk�

_b`ljb�`lk`bkqo^qba�fk�colkqp�_v�ptfjjfkd�rmt^oa�^d^fkpq�altktbiifkd�t^qbo�ql�

j^fkq^fk�^�mobcbooba�abmqe�&Mfkba^*� /7779�Pe^khp�bq�^i,�0...9�?^hrk9�0..4'9�qebobclob*�

obi^qfsb�ptfjjfkd�`^m^_fifqv�j^v�af`q^qb�tebqebo�i^os^b�_b`ljb�`lk`bkqo^qba�fk�colkqp�

&Co^khp*� /770',

Qeb�`olpp+pebic�jlsbjbkq�lc�colkqp�arb�ql�abkpfqv+aofsbk�cilt�molsfabp�^�

mlqbkqf^iiv�fjmloq^kq�jb`e^kfpj�clo�i^os^i�qo^kpmloq�&Mfkba^*� /7729�Pe^khp�bq�^i,*�0...',�

Tfkap�qe^q�aofsb�t^oj*�ibpp�abkpb�t^qbo�lccpelob�`^rpb�rmtbiifkd�lc�̀ lia�abkpb�t^qbo�

kb^opelob�^ka�molar`b�^k�îrmtbiifkd�colkqï�tebob�qeb�qtl�t^qbo�j^ppbp�jbbq,�Tebk�

tfkap�obi^u*�qeb�afpmi^`ba�t^oj�t^qbo�ofabp�lsbo�qeb�abkpbo�rmtbiiba�t^qbo�^ka�qeb�

rmtbiifkd�colkq�jlsbp�qlt^oap�pelob,�Pe^khp�bq�^i,� &0...'�abjlkpqo^qba�qe^q�^�pelobt^oa�

jlsfkd�rmtbiifkd�colkq�`lkq^fkba�bibs^qba�`lk`bkqo^qflkp�lc�jbolmi^khqlk*�^ka�

prddbpqba�qefp�ql�_b�^k�fjmloq^kq�`olpp+pelob�qo^kpmloq�jb`e^kfpj,�>aafqflk^iiv*�Tfkd�bq�

^i,� &/776'�molsfaba�bsfabk`b�prddbpqfkd�qe^q�t^oj�t^qbo*�obq^fkba�fk�^�dric�arofkd�

rmtbiifkd*�jfdo^qba�^ilkdpelob�^p�^�qeboj^i�colkq�rmlk�rmtbiifkd�obi^u^qflk,�Qeb�t^oj�

t^qbo�e^a�efde�`lk`bkqo^qflkp�lc�̀ o^_�i^os^b�^ka�fqp�^oofs^i�t^p�^ppl`f^qba�tfqe�fk`ob^pba�

`o^_�pbqqibjbkq,�Qefp�molsfabp�^k�^iqbok^qfsb�jb`e^kfpj�clo�mobsflrp�l_pbos^qflkp�lc�

fk`ob^pba�i^os^i�pbqqibjbkq�arofkd�rmtbiifkd�obi^u^qflk,

Mfkba^�&/772'�^ipl�clrka�^k�fk`ob^pba�`lk`bkqo^qflk�lc�jbolmi^khqlk�fk�t^oj�

`olpp+pebic�colkqp�jlsfkd�lkpelob9�eltbsbo�qeb�^rqelo�prddbpqba�qebpb�colkqp�tbob�^�

`lkpbnrbk`b�lc�fkqbok^i�qfa^i�_lobp,�Qefp�l``rop�tebk�qfa^iiv�dbkbo^qba�fkqbok^i�_lobp�

fkqolar`b�`lia*�abkpb�t^qbo�kb^opelob�^ka�^�t^oj�_lob�colkq�fp�bpq^_ifpeba,�Elrop�^cqbo�

qefp�bsbkq*�qeb�abkpb�kb^opelob�t^qbo�^mm^obkqiv�pfkhp*�`ob^qfkd�pelobt^oa�jlsbjbkq�lc
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qeb�t^oj�_lob�colkq�&Mfkba^*� /772',�T^oj�colkqp�j^v�_b�af^dklpba�_v�qbjmbo^qrob�

jb^probjbkqp�^ka�afrok^i�lo�pbjfafrok^i�mboflaf`fqv�j^q`efkd�qeb�mboflaf`fqv�lc�fkqbok^i�

_lobp�&Mfkba^*� /777',

>iqbok^qfsbiv*�colkqp�e^sb�_bbk�molmlpba�ql�^`q�^p�^�afpmbop^i�_^oofbo�_v�qo^mmfkd�

i^os^b�fk�colkq^i�`lksbodbk`bp*�mobsbkqfkd�`olpp+colkq^i�afpmbopflk�&Tli^khpf�^ka�

E^jkbo*� /7669�Bddipqlk�bq�^i,*� /776',�Fpi^kap*�obbcp�lo�eb^ai^kap�`^k�fkqbo^`q�tfqe�

`roobkqp�ql�dbkbo^qb�colkq^i�cb^qrobp�qe^q�qo^m�_rlv^kq�m^oqf`ibp�fk�qebfo�`lksbodbk`b*�^ka�

mobsbkq�^�îkloj^iï�afpmbopflk�&Tli^khpf�^ka�E^jkbo*� /766',�Croqebojlob*�Tfkd�bq�^i,�

&/776'�mlpqri^qba�qe^q�^k�^oo^v�lc�colkqp�molar`ba�_v�qeb�fkqbo^`qflk�lc�rmtbiifkd�`roobkqp�

^ka�^�eb^ai^ka�`lria�obpqof`q�afpqof_rqflkp�lc�̀ o^_�i^os^b�tfqefk�^�dric,

0,0,3,� Pkp]nu�_qnnajpo

Olq^ov�`roobkqp�`^k�^ccb`q�i^os^i�afpqof_rqflkp�_v�fk`ob^pfkd�qeb�obpfabk`b�qfjb�lc�

^ppl`f^qba�t^qbo�m^o`bip�&Jriifkb^ru�^ka�Jfiip*� /775',�Baafbp�^ob�olq^ov�`roobkqp�o^kdfkd�

colj�`bkqfjbqbop�ql�hfiljbqbop�fk�af^jbqbo�&?o^a_rov�^ka�Pkbidolsb*�0../',�M^oqf`ibp�`^k�

_b�`lk`bkqo^qba�_v�baafbp�fk�`lksbodbkq�`roobkqp�^q�qebfo�`bkqob�^ka-lo�^q�qebfo�lrqbo�badb�

tebob�colkqp�cloj�&Liplk�^ka�?^`hrp*� /7639�Tli^khpf�^ka�E^jkbo*� /7669�?^hrk*�0..4',�

Qeb�`lksbodbkq�molmboqfbp�lc�baafbp�abmbka�lk�qebfo�olq^ov�afob`qflk�^ka�tebqebo�lo�klq�

qebv�^ob�_bfkd�blkpq^kqiv�clo`ba�&clo�afp`rppflk�lk�baav�avk^jf`p�pbb�?^hrk*�0..4',

Baafbp�`^k�_b�`ob^qba�colj�qeb�fkqbo^`qflk�lc�l`b^k�`roobkqp�tfqe�qlmldo^mef`�

cb^qrobp�pr`e�^p�fpi^kap�^ka�eb^ai^kap�&Tli^khpf�^ka�E^jkbo*� /766',�Altkpqob^j�

baafbp�^ob�^mm^obkq�obqbkqflk�wlkbp�^ka�e^sb�_bbk�^ppl`f^qba�tfqe�fk`ob^pba�i^os^i�

`lk`bkqo^qflkp�^ka�pbqqibjbkq�&Tfkd�bq�^i,*� /773*� /7769�J^`b�^ka�Jlod^k*�0..4',
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Obqbkqflk�wlkbp�blkq^fkfkd�jbolmi^khqlk�fk�qeb�ibb�lc�̀ l^pq^i�eb^ai^kap�j^v�prmmiv�

i^os^b�ql�jlob�fkqbkpb�rmtbiifkd�obdflkp�qe^q�bumbofbk`b�^asbbqfsb�ilpp�colj�lccpelob�

qo^kpmloq�&Tfkd�bq�^i,*� /773*� /776',�I^odb�baafbp�hkltk�^p�t^oj�`lob�ofkdp*�qe^q�`^k�_b�

erkaobap�lc�hfiljbqbop�tfab*�`^k�^ofpb�colj�`l^pq^i�`roobkq�jb^kabop�qe^q�_b`ljb�

ñmfk`eba�l cc � &Liplk�^ka�?^`hrp*� /763',�Fq�e^p�_bbk�prddbpqba�qe^q�t^oj�`lob�ofkdp�mi^v�

^�`or`f^i�olib�fk�qo^kpmloq�lc�cfpe�i^os^b�ql�kb^opelob�t^qbop�colj�qeb�Dric�Pqob^j�&E^ob�bq�

^e*�0..0',

>�afccbobkq�olq^ov�`roobkq*�hkltk�^p�^�Q^vilo�`^m*�j^v�cloj�tebk�t^qbo�ciltp�

lsbo�bibs^qba�qlmldo^mev�&?o^a_rov�^ka�Pkbidolsb*�0../',�?bkqef`�lod^kfpjp�fk�m^q`ev�

lo�fpli^qba�bksfolkjbkqp*� pr`e�^p�pb^jlrkqp*�j^v�_b�^a^mqba�ql�bumilfq�qefp�olq^ov�

`roobkq�clo�pbic�ob`orfqjbkq�&M^ohbo�^ka�Qrojf`ifccb*� /772',

0,1,� J]nr]h�Beopne^qpekjo

0,1,/,� Tanpe_]h�`eopne^qpekjo

Qeb�l`b^kóp�t^qbo�`lirjk�fp�`e^o^`qbofwba�_v�sboqf`^i�`e^kdbp�fk�mevpf`^i*�

`ebjf`^i*�^ka�_flildf`^i�m^o^jbqbop,�>``loafkdiv*�qeb�`e^o^`qbofpqf`p�lc�qeb�l``rmfba�

sboqf`^i�e^_fq^q�e^sb�fjmloq^kq�fjmif`^qflkp�clo�qeb�doltqe*�prosfs^i*�^ka�qo^kpmloq�lc�

jbolmi^khqlk�&Pefoibv�^ka�Pefoibv*� /7669�Cf`hpbk�bq�^i,*�0..5',�Qeb�sboqf`^i�afpqof_rqflk�

lc�jbolmi^khqlk�fp�jlpq�lcqbk�pqrafba�tfqe�obcbobk`b�ql�i^os^i�qo^kpmloq�tebk�`roobkqp�

s^ov�tfqe�abmqe�&b,d,�Q^j^hf�bq�^e*�0./.'�lo�fk�pe^iilt�bksfolkjbkqp�&_^vp�^ka�bpqr^ofbp'�

tebob�i^os^b�j^v�bumilfq�qeb�afob`qflk^ifqv�lc�qfa^i�`roobkqp�_v�jfdo^qfkd�ql�^ka�colj�qeb�

_lqqlj�_lrka^ov�i^vbo�&b,d,�Af?^``l�bq�^e*�0../',� Fkpq^kq^kblrp�sboqf`^i�mlpfqflkfkd�fp�

af`q^qba�_v�evaolavk^jf`p�^ka�i^os^i�_be^sflo�&Jbq^u^p*�0../',�Cbt�jbolmi^khqlk
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^mmb^o�ql�_b�`^m^_ib�lc�ptfjjfkd�^q�pmbbap�dob^qbo�qe^k�1� `j�p%(� &@ef^�bq�^i,*� /762'*�^ka�

qebobclob*�jlpq�i^os^b�^ob�qelrdeq�ql�_b�rk^_ib�ql�ptfj�^d^fkpq�elofwlkq^i�`roobkqp�&_rq�

pbb�Pmlk^drib�bq�^i,*�0..09�Ibfp*�0..4^',�Eltbsbo*�fk�qeb�sboqf`^i�cfbia�lc�qeb�t^qbo�

`lirjk*�bsbk�tb^h�ptfjjfkd�i^os^b�^ob�`^m^_ib�lc�obdri^qfkd�qebfo�mlpfqflk�fk�jlpq�

p`bk^oflp�&P^jblql�bq�^i,*�0./.',

Ab`^mlap�^ob�^jlkd�qeb�pqolkdbpq�fksboqb_o^qb�ptfjjbop�tfqe�qeb�efdebpq�

pbkplov�`^m^_fifqfbp�&@ef^�bq�^i,*� /7629�Hfkdpcloa�bq�^i,*�0..0',� Fq�cliiltp�qe^q�i^os^i�

_be^sflro�`lria�mlqbkqf^iiv�mi^v�^�j^glo�olib�fk�abqbojfkfkd�sboqf`^i�mlpfqflkfkd,�Cfbia�

pqrafbp�e^sb�peltk�`lkpfabo^_ib�fkqbopmb`fcf`�s^of^_fifqv�fk�sboqf`^i�afpqof_rqflk�^ka�

jfdo^qlov�m^qqbokp�&Ifkaibv*� /7649�Ifkaibv�bq�^i,*� /7729�Tfkd�bq�^i,*� /7769�>_biiÖ�^ka�

Drbo^l*� /7779�M^oh�^ka�Pefoibv*�0..39�V^kkf`biif�bq�^i,*�0..4'�^ka�i^os^i�_be^sflro�fp�

mol_^_iv�^�j^glo�`lkqof_rqlo�ql�qefp�s^of^_fifqv,

Fk�dbkbo^i*�jbolmi^khqlk�_be^sflro�`e^kdbp�colj�^k�fkfqf^i�rmt^oa�ptfjjfkd�ql�

^�altkt^oa�jfdo^qflk�moflo�ql�pbqqibjbkq�&Jbq^u^p*�0../',�Qeb�_be^sflro�lc�ab`^mla�

wlb^b�fp�fkabba�`e^o^`qbofwba�_v�mlpfqfsb�melqlq^ufp�^ka�kbd^qfsb�dblq^ufp�&Prihfk�/7539�

?fdcloa*� /7579�G^`l_bv*� /76/9�Pefoibv�^ka�Pefoibv*� /7669�>a^jp�^ka�M^ri*� /777',�>_ormq�

_be^sflro^i�`e^kdbp�qvmf`^iiv�l``ro�arofkd�qeb�jbd^ilm^i�pq^db*�tebk�qebpb�i^os^b�j^v�

_b`ljb�klk+obpmlkpfsb�ql�ifdeq�&Clot^oa�^ka�@lpqilt*� /7529�Bmbi_^rj�bq�^i,*�0..5'�^ka�

absbilm�mlpfqfsb�dblq^ufp�&Prihfk*� /7519�Prihfk� /753',

Fk�pljb�fkpq^k`bp*�i^os^b�^mmb^o�ql�rkabodl�^�do^ar^i�lkqldbkbqf`�jfdo^qflk�fkql�

abbmbo�t^qbo,�Qeb�abmqe�mobcbobk`b�lc�afccbobkq�pq^dbp�`^k�_b�qbpqba�rpfkd�bumbofjbkq^i�

`lirjkp�fk�qeb�^_pbk`b�lc�ifdeq,�Prihfk�&/751'�abjlkpqo^qba�qe^q�i^qbo�i^os^i�pq^dbp�lc�qtl�

u^kqefa�`o^_�pmb`fbp�buef_fqba�abbmbo�sboqf`^i�afpqof_rqflkp�`ljm^oba�ql�b^oifbo�pq^dbp,
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Pfjfi^oiv*�Lrbibqqb�^ka�>ii^oa�&0..4'�peltba�qe^q�i^qbo�i^os^i�pq^dbp�lc�=IVLIT][�JWZMITQ[�

pbib`qba�`liabo�qbjmbo^qrobp�^q�dob^qbo�abmqep�`ljm^oba�ql�b^oifbo�pq^dbp,�Cfbia�

l_pbos^qflkp�e^sb�fkaf`^qba�qe^q�lkqldbkbqf`�jfdo^qflkp�^mmb^o�ql�_b�`ljjlk�^jlkd�

ab`^mla�i^os^b*�tfqe�b^oiv�pq^dbp�_bfkd�il`^qba�kb^obpq�qeb�proc^`b�^ka�i^qbo�pq^dbp�

afpqof_rqba�lsbo�^�o^kdb�lc�abmqep�&pbb�obsfbt�_v�Nrbfold^�^ka�?i^kqlk*�0..3',�Eltbsbo*�

qorb�lkqldbkbqf`�jfdo^qflkp�j^v�_b�afccf`riq�ql�obplisb�fk�qeb�cfbia�_b`^rpb�qebv�j^v�

obcib`q�pm^qf^i�s^of^_fifqv�fk�jloq^ifqv�&Foofplk�bq�^i,*�0./.'*�^ka�_b`^rpb�i^os^b�j^v�^ipl�

rkabodl�efde�cobnrbk`v�oevqejf`�jfdo^qflkp�&Q^j^hf�bq�^i,*�0./.',

Afbi�^ka�qfa^i�jfdo^qlov�_be^sflro�`^k�_b�aofsbk�_v�buldbklrp�`rbp�&b,d,�ifdeq*�

p^ifkfqv'�^ka�bkaldbklrp�oevqejp�&@lebk�^ka�Clot^oa*�0..7',�Qfa^i�jfdo^qflkp�^ka�qebfo�

fjmif`^qflkp�clo�qo^kpmloq*�m^oqf`ri^oiv�fk�bpqr^ofkb�bksfolkjbkqp*�^ob�afp`rppba�fk�pb`qflk�

0,0�lc�qefp�obsfbt,�Kl`qrok^i�afbi�sboqf`^i�jfdo^qflkp�l``ro�tebk�wllmi^khqlk�obpfab�fk�

abbm�t^qbop�arofkd�qeb�a^v�^ka�jfdo^qb�ql�qeb�proc^`b�ql�cbba�^q�kfdeq,�Qefp�_be^sflro�fp�

tfabpmob^a�^jlkd�wllmi^khqlk�fk�^nr^qf`�bksfolkjbkqp*�^ka�qeb�ifqbo^qrob�pqolkdiv�

prmmloqp�qeb�evmlqebpfp�qe^q�fq�fp�^k�^a^mqfsb�obpmlkpb�ql�^slfa�sfpr^i�moba^qlop�&obsfbtba�

_v�E^vp*�0..19�@lebk�^ka�Clot^oa*�0..7',�Lqebo�ibpp�cobnrbkqiv�bk`lrkqboba�clojp�lc�

a^fiv�sboqf`^i�jfdo^qflkp�fk`irab�qtfifdeq�sboqf`^i�jfdo^qflkp�^ka�obsbopb�afbi�sboqf`^i�

jfdo^qflkp�&@lebk�^ka�Clot^oa*�0..7',

Cfbia�l_pbos^qflkp�prddbpq�qe^q�j^kv�afccbobkq�jbolmi^khqlk�rkabodl�afbi�sboqf`^i�

jfdo^qflkp*�fk`irafkd�ab`^mla�i^os^b�&Qobj_i^v�^ka�Pfk`i^fo*� /77.9�Ilrde�^ka�Mlqqbo*�

/7719�M^oh�^ka�Pefoibv*�0..39�alp�P^kqlp�bq�^i,*�0..6',�Kl`qrok^i�jfdo^qflkp�^mmb^o�ql�_b�

qeb�jlpq�cobnrbkqiv�l_pbosba�^jlkd�ab`^mla�pmb`fbp�&Ifkaibv*� /7649�Tfkd�bq�^i,*� /7769�

alp�P^kqlp�bq�^i,*�0..6'�_rq�lqebo�jfdo^qlov�m^qqbokp�e^sb�_bbk�l_pbosba�&M^oh�^ka
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Pefoibv*�0..3'�qe^q�`^k�s^ov�tfqe�lkqldbkv�&Q^j^hf�bq�^i,*�0./.',�Dfsbk�qeb�ptfjjfkd�

pmbba�lc�̀ o^_�wlb^b�fk�pqfii�t^qbo�fp�_bqtbbk�.,3�ql� /� `j�p%(� &@ef^�bq�^i,*� /762'*�^ka�^�

jfdo^qlov�mbofla�lc�̂ mmolufj^qbiv�0�elrop�&Pe^khp*� /764^9�J^oq^+>ijbfa^�bq�^i,*�0..4'�

wlb^b�`lria�qo^sbi�^�afpq^k`b�lc�14�ql�50�j,�Qefp�fp�`lkpfpqbkq�tfqe�pbsbo^i�pqrafbp�

`lkar`qba�fk�abbm�bksfolkjbkqp�qe^q�e^sb�clrka�jlpq�q^ulkljf`�dolrmfkdp�tbob�mobpbkq�

^_lsb�4.�ql�6.�j�obd^oaibpp�lc�qeb�qfjb�lc�a^v�&Ifkaibv*� /7649�Pe^khp*� /764^9�Ifkaibv�bq�

^i,*� /7729�Tfkd�bq�^i,*� /776',�Nrbfold^�^ka�?i^kqlk�&0..3'�^ipl�`lk`iraba*�^cqbo�

obsfbtfkd�pbsbo^i�pqrafbp*�qe^q�ab`^mla�i^os^b�^ob�o^obiv�clrka�_bilt�5.�j,

Jbd^ilm^b�^ob�qvmf`^iiv�pqolkdbo�ptfjjbop�qe^k�wlb^b,�Fk�pqfii�t^qbo*�ptfjjfkd�

pmbbap�e^sb�_bbk�bpqfj^qba�ql�_b�_bqtbbk�/� ^ka�/.�`j�p%(� &@ef^�bq�^e*� /7629�Pe^khp*�

/764_',�Eltbsbo*�tebk�`e^iibkdba�tfqe�cilt*�elofwlkq^i�ptfjjfkd�pmbbap�`^k�fk`ob^pb�

ao^j^qf`^iiv,�Clo�bu^jmib*�:M\IKIZKQV][�UIOQ[\MZ�jbd^ilm^b�^ob�`^m^_ib�lc�fk`ob^pfkd�

qebfo�ptfjjfkd�pmbba�colj�6�`j�p%(� fk�pqfii�t^qbo�ql�^ijlpq�23�`j�p%(� fk�pqolkd�cilt�

&Cbok^kabw�bq�^i,*� /772',� Pqolkd�ptfjjfkd�pmbbap�j^v�c^`fifq^qb�i^odb�^jmifqrab�sboqf`^i�

jfdo^qflkp,�Clo�bu^jmib*�G^jfbplk�^ka�Mefiifmp�&/771'�clrka�efde�`lk`bkqo^qflkp�lc�:'�

UIOQ[\MZ�jbd^ilm^b�^q�^mmolufj^qbiv�/4.�j�fk�qeb�Pqo^fq�lc�Dblodf^�^ka�prddbpqba�qe^q�

qefp�pmb`fbp�jfdo^qbp�colj�qefp�abmqe�ql�qeb�proc^`b�lk�^�afbi�_^pfp,

Sboqf`^i�jfdo^qlov�m^qqbokp�j^v�_b�^iqboba�_v�qeb�mevpf`^i�pqor`qrob�lc�qeb�t^qbo�

`lirjk�^ka�qeb�sboqf`^i�afpqof_rqflk�lc�lqebo�mi^khqlk�&@i^v�bq�^i,*�0..29�Eliifa^v�bq�^i,*�

0./.9�_rq�pbb�alp�P^kqlp�bq�^i,*�0..6',�Efde�mi^khqlk�`lk`bkqo^qflkp�lcqbk�l``ro�kb^o�

abkpfqv�afp`lkqfkrfqfbp,�Bu^jmibp�lc�qefp�mebkljbklk�^ob�^s^fi^_ib�clo�mevqlmi^khqlk�

&Abhpebkfbhp�bq�^i,*�0../9�?l`ea^kphv�^ka�?liibkp*�0..79�J^pplk�^ka�Mbk^*�0..7'*�

elilmi^khqlk�&Qfpbifrp�bq�^i,*� /7729�J`J^krp�bq�^i,*�0..39�Eliifa^v�bq�^i,*�0./.'*�^ka
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jbolmi^khqlk�&QefÅ_^rq�bq�^i,*� /7709�O^_v�bq�^i,*� /7729�P^k`ebw+Sbi^p`l�bq�^i,*�0..5',�

Qebpb�sboqf`^i�m^q`ebp�^ob�pljbqfjbp�obcbooba�ql�^p�_flildf`^i�qefk�i^vbop,�Mi^khqlkf`�

m^oqf`ibp�^ob�bumb`qba�ql�cloj�qefk�i^vbop�tebk�`lksbodbk`b�clo`bp�pr`e�^p�peb^o*�m^oqf`ib�

_rlv^k`v*�^ka�m^oqf`ib�jlqfifqv�&tfqe�molmbo�lofbkq^qflk'�^ob�pqolkdbo�qe^k�qro_ribkq�

afccrpflk�&Pq^`bv�bq�^i,*�0..5',

Qeb�sboqf`^i�afpqof_rqflk�lc�ab`^mla�i^os^b�fp�jlpq�lcqbk�pqrafba�fk�obi^qflk�ql�qeb�

qebojl`ifkb�o^qebo�qe^k�qeb�mv`kl`ifkb�lo�e^il`ifkb,�Ab`^mla�i^os^b�e^sb�_bbk�peltk�ql�

buef_fq�^�s^ofbqv�lc�sboqf`^i�afpqof_rqflk^i�m^qqbokp,�Eltbsbo*�fk�qeb�j^glofqv�lc�̀ ^pbp*�

qebpb�i^os^b�^ob�jlpq�^_rka^kq�^q�lo�^_lsb�qeb�qebojl`ifkb�fk�qeb�rmmbo�i^vbo�lc�qeb�t^qbo�

`lirjk�&Ifkaibv*� /7649�Tfkd�bq�^i,*� /7769�Lrbiibqqb�^ka�>ii^oa*�0..49�V^kkf`biif�bq�^i,*�

0..49�Vlpefk^d^�bq�^i,*�0./.',

I^_lo^qlov�bumbofjbkqp�e^sb�abjlkpqo^qba�qe^q�i^os^b�lc�s^oflrp�pmb`fbp�^ka�tfqe�

s^oflrp�ptfjjfkd�^_fifqfbp*� fk`irafkd�ab`^mlap*�qbka�ql�^ddobd^qb�kb^o�sboqf`^i�p^ifkfqv�

afp`lkqfkrfqfbp�&E^oabo*� /7469�J^fj�bq�^i,*� /77/9�Ilrdbb�bq�^i,*�0..09�?ob`hbkofadb�^ka�

?liibkp*�0./.',�Fk�qeb�mobpbk`b�lc�̂ �e^il`ifkb*�bumbofjbkq^i�sboqf`^i�afpqof_rqflkp�`^k�_b�

jlari^qba�_v�e^il`ifkb�pqobkdqe�&Ol_boqp*� /75/9�Ló@lkkbo�^ka�Bmfc^kfl*� /763'*�sboqf`^i�

peb^o�&Jbq^u^p�bq�^i,*�0..7'*�ifdeq�^s^fi^_fifqv�&?ob`hbkofadb�^ka�?liibkp*�0./.'*�clla�

^s^fi^_fifqv�&P^jblql�^ka�Jbq^u^p*�0..6^'*�^ka�afbq^ov�`lkafqflkfkd�&Jbq^u^p�^ka�

Vlrkd*� /776',�Qeb�_be^sflro^i�obpmlkpb�lc�wllmi^khqlk�ql�qeb�mobpbk`b�lc�sboqf`^i�

afp`lkqfkrfqfbp�ifhbiv�abmbkap�lk�pbkplov�`^m^_fifqfbp*�mevpflildf`^i�ifjfq^qflkp*�^ka�

pbib`qfsb�mobpprob�lk�_be^sflro^i�obpmlkpbp�ql�molufj^qb�`rbp*�pr`e�^p�p^ifkfqv�&Colpq�bq�

^i,*�0./.',�>iqelrde�p^ifkfqv�qlibo^k`b�fp�probiv�^�`lkqof_rqfkd�c^`qlo�&P^jblql�^ka�

Jbq^u^p*�0..6_'*�wllmi^khqlk�pqfii�qbka�ql�^ddobd^qb�^q�e^il`ifkbp�tebk�qeb�p^ifkfqv�lc
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_lqe�t^qbo�i^vbop�albp�klq�^mmb^o�ql�_b�mevpflildf`^iiv�ifjfqfkd�&?l`ea^kphv�^ka�

?liibkp*�0..79�Colpq�bq�^i,*�0./.',�>``loafkdiv*�fq�e^p�_bbk�prddbpqba�qe^q�pljb�i^os^b�

rpb�qebpb�p^ifkfqv�do^afbkqp�^p�^�molufj^qb�`rb�clo�clla�^s^fi^_fifqv�&@i^v�bq�^i,*�0..2',

Fq�fp�afccf`riq�ql�abqbojfkb�qeb�obi^qfsb�olib�lc�_be^sflro�^ka�evaolavk^jf`p�fk�qeb�

cloj^qflk�lc�sboqf`^i�afpqof_rqflkp,�L_pbos^qflkp�lc�fkqbo^`qflkp�_bqtbbk�i^os^b�^ka�

afccbobkq�bksfolkjbkq^i�`rbp�fk�i^_lo^qlov�bumbofjbkqp�molsfab�s^ir^_ib�fkcloj^qflk9�

eltbsbo*�qebpb�bumbofjbkqp�^ob�mol_^_iv�klq�dlla�mobaf`qlop�clo�k^qro^i�`lkafqflkp,�Clo�

bu^jmib*�qebpb�bumbofjbkqp�^ob�^ijlpq�^it^vp�`lkar`qba�fk�qeb�^_pbk`b�lc�cilt�

&Jbq^u^p*�0../*�_rq�pbb�Jbq^u^p�bq�^i,*�0..7'�^ka�`^kklq�^``lrkq�clo�qeb�krjbolrp�

pbkplov�`rbp�mobpbkq�^q�^kv�dfsbk�qfjb�&Cr`ep�bq�^i,*�0./.',�Croqebojlob*�_b`^rpb�cfbia�

l_pbos^qflkp�lc�sboqf`^i�afpqof_rqflkp�^ob�rpr^iiv�_^pba�lk�obi^qfsbiv�cbt�l_pbos^qflkp*�

qebv�^ob�lkiv�s^ifa�rkabo�fabkqf`^i�bksfolkjbkq^i�`lkafqflkp�ql�qelpb�fk�tef`e�qebv�tbob�

l_pbosba�&Sfhb_l�bq�^i,*�0..5',�Jloblsbo*�bsbk�fk�qeb�p^jb�bksfolkjbkq^i�`lkafqflkp*�

lod^kfpjp�j^v�_be^sb�afccbobkqiv�_^pba�lk�qebfo�fkafsfar^i�mevpflildf`^i�`lkafqflk�

&Jbq^u^p�^ka�Vlrkd*� /7769�E^vp�bq�^i,*�0../',

0,1,0,� Fknevkjp]h�`eopne^qpekjo

>�`bkqo^i�dl^i�fk�b`lildv�fp�ql�rkabopq^ka�qeb�mol`bppbp�qe^q�pe^mb�b`lildf`^i�

m^qqbokp�&Gbkhfkp�^ka�Of`hibcp*�0.//',�Pm^qf^i�m^qqbokp�`^k�molsfab�fkcloj^qflk�^_lrq�

qebfo�rkaboivfkd�mol`bppbp�&P^ib�^ka�Hofqwbo*�0..1'*�_rq�cfopq�jrpq�_b�molmboiv�

`e^o^`qbofwba�^q�obibs^kq�p`^ibp,�Qeb�afpqof_rqflk�lc�lod^kfpjp�`^k�_b�abqb`qba�^q�^�

efbo^o`ev�lc�p`^ibp�tebobfk�îqobkapï�`^k�_b�abqb`qba�^q�i^odb�p`^ibp*�îm^q`ebpï�^q�

jbplp`^ibp*�^ka�îklfpbï�^q�qeb�pj^iibpq�p`^ibp�&Cloqfk�^ka�A^ib*�0..3',� Fkqbomobq^qflk�lc
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pm^qf^i�pqor`qrob�fp�crka^jbkq^iiv�abmbkabkq�lk�qeb�buqbkq�^ka�jlomelildv�lc�qeb�qorb�

m^qqbok*�p^jmifkd�obplirqflk*�do^fk�pfwb�&pfwb�lc�p^jmifkd�rkfq'*�^ka�^mmolmof^qb�pm^qf^i�

^k^ivpfp�&Cloqfk�^ka�A^ib*�0..3',� Pbsbo^i�mevpf`^i�^ka�_flildf`^i�mol`bppbp�lmbo^qb�^q�

s^oflrp�pm^qf^i�^ka�qbjmlo^i�p`^ibp�ql�pe^mb�qeb�pm^qf^i�afpqof_rqflk�lc�wllmi^khqlk�

&J^`h^p�bq�^e*� /763',

J^kv�pqrafbp�e^sb�rpba�elofwlkq^i�i^os^i�afpqof_rqflkp�ql�molsfab�bsfabk`b�

prmmloqfkd�qeb�olib�lc�obibs^kq�qo^kpmloq�mol`bppbp�pr`e�^p�tfka�clo`fkd�&El__p�bq�^e*�

/770'*�abkpfqv�aofsbk�qo^kpmloq�&Tfkd�bq�^e*� /773'*�lo�lofbkqba�elofwlkq^i�ptfjjfkd�

&@efptbii�^ka�?llqe*� /777'�lk�i^os^i�afpmbop^i,�I^os^i�afpqof_rqflkp�`^k�^ipl�_b�rpba�ql�

qbpq�qo^kpmloq�evmlqebpbp,�Clo�bu^jmib*�Jlod^k�bq�^e�&0..7'�molsfaba�bsfabk`b�^d^fkpq�

qeb�evmlqebpfp�qe^q�`olpp+pebic�Bhj^k�qo^kpmloq�obar`bp�qeb�prmmiv�lc�j^kv�`orpq^`b^k�

i^os^b�ql�`l^pq^i�bksfolkjbkqp�`e^o^`qbofwba�_v�pqolkd�rmtbiifkd,�Croqebojlob*�qeb�

afpqof_rqflk�lc�afccbobkq�i^os^i�pq^dbp�`lria�^ipl�_b�rpba�ql�fkcbo�il`^qflkp�lc�i^os^i�obib^pb�

^ka�i^os^i�prmmiv,� Pm^qf^i�s^of^_fifqv�fk�^_rka^k`b�lc�_lqe�i^os^b�^ka�pbqqibop�e^p�_bbk�

jb^proba�ql�fksbpqfd^qb�qeb�obi^qflkpefm�_bqtbbk�i^os^i�prmmiv�^ka�pbqqibjbkq�&Mlrifk�bq�

^e*�0..09�Jlobfo^�bq�^e*�0..5',�Cfk^iiv*�elofwlkq^i�afpqof_rqflkp�e^sb�rqfifqv�^p�s^ifa^qflk�

qllip�clo�_flmevpf`^i�m^oqf`ib�qo^`hfkd�jlabip�&b,d,�M^ofp�^ka�@ltbk*�0..29�Mbifw�bq�^e�

0..5'�qe^q�e^sb�_b`ljb�cobnrbkqiv�rpba�ql�mobaf`q�i^os^i�qo^kpmloq*�afpmbop^i�afpq^k`b*�^ka�

mlmri^qflk�`lkkb`qfsfqv�&Jfiibo*�0..59�Jbq^u^p�^ka�P^rkabop*�0..7',

I^os^i�afpqof_rqflkp�^ob�qfdeqiv�ifkhba�ql�qo^kpmloq�`^rpba�_v�qeb�`lj_fkba�bccb`q�

lc�mevpf`^i�clo`fkd�^ka�sboqf`^i�ptfjjfkd�_be^sflro,�>aafqflk^i�c^`qlop�qe^q�fkcirbk`b�

elofwlkq^i�afpqof_rqflkp�fk`irab�qeb�qfjfkd�^ka�il`^qflk�lc�i^os^i�obib^pb*�pm^qf^i�s^of^qflk�

fk�jloq^ifqv*�^ka�i^os^i�_be^sflro,�Qeb�il`^qflk�^ka�qfjfkd�lc�i^os^i�obib^pb�fp�bumb`qba�ql
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fkcirbk`b�qeb�afpqof_rqflk�lc�b^oiv�i^os^i�pq^dbp�&K^qrkbtf`w�^ka�Bmfc^kfl*�0../9�Hboo�^ka�

Arccrp*�0..4',�Qebpb�c^`qlop�j^v�^ipl�^ccb`q�qeb�afpqof_rqflk�lc�i^qbo�pq^dbp*�^p�

abjlkpqo^qba�_v�_flmevpf`^i�m^oqf`ib�qo^`hfkd�jlabip�&b,d,�Erobq�bq�^i,*�0..5',� Pm^qf^i�

s^of^qflk�fk�jloq^ifqv�j^v�^ipl�fkcirbk`b�qeb�pm^qf^i�m^qqbok�lc�i^os^i�^_rka^k`b�&Co^kh�bq�

^i,*� /771*�?o^a_rov�bq�^i,*�0..1',� Plro`bp�lc�i^os^i�jloq^ifqv�fk`irab�moba^qflk*�pq^os^qflk*�

^ka�^asbbqfsb�ilpp�&Orjofii*� /77.9�Jlod^k�/773',�Ifqqib�fp�hkltk�^_lrq�qeb�pm^qf^i�^ka�

qbjmlo^i�s^of^_fifqv�lc�i^os^i�jloq^ifqv�&D^iibdl�bq�^i*�0..5'*�^ka�bsbk�dil_^i�bpqfj^qbp�lc�

jloq^ifqv�^ob�p`^o`b�clo�_bkqef`�fksboqb_o^qbp�&Jbq^u^p�^ka�P^rkabop*�0..7',

Croqebojlob*�qeb�i^qb�i^os^i�pq^dbp�lc�pljb�ab`^mla�^ka�j^kv�cfpe�pmb`fbp�^mmb^o�ql�_b�

`^m^_ib�lc�j^hfkd�eb^at^v�^d^fkpq�^j_fbkq�`roobkqp�_v�ptfjjfkd�elofwlkq^iiv�

&Cbok^kabw�^ka�>ojpqolkd*� /7729�Ibfp*�0..4^',�Bumbofjbkq^i�bsfabk`b�fkaf`^qbp�qe^q�

qebpb�i^os^b�^ob�^ipl�`^m^_ib�lc�lofbkqba�ptfjjfkd�&Ibfp*�0..4^9�Elrpbo�^ka�Bmfc^kfl*�

0..7'*�tef`e�e^p�_bbk�prddbpqba�ql�bumi^fk�l_pbosba�afpqof_rqflkp�&?o^a_rov�bq�^i*�0..19�

@efptbii�^ka�?llqe*� /7779�0..3',�Jbd^ilm^b�lc�pljb�`o^_�pmb`fbp�e^sb�_bbk�l_pbosba�fk�

il`^ifwba�pt^ojp�^q�qeb�proc^`b�&b,d,�Jfkbo�bq�^i,*�0...'�lo�o^cqfkd�lk�gbiivcfpe�jbarp^b�

&Tf`he^j*� /7579�Qlt^ka^�^ka�Qerbpbk*�0..4',�Qebpb�_be^sflrop�ifhbiv�`lkqof_rqb�ql�

pm^qf^i�ebqboldbkbfqv�fk�qebfo�elofwlkq^i�afpqof_rqflk�^ka�j^v�_f^p�qeb�bpqfj^qflk�lc�i^os^i�

^_rka^k`b,�Clo�bu^jmib*�:M\IKIZKQV][�OZIKQTQ[�jbd^ilm^b�`^k�ob^`e�abkpfqfbp�lc�rm�ql�

104�fkafsfar^ip�lk�^�pfkdib�=PIKMTTWXPWZI�KIU\[KPI\QKI�jbarp^*�prddbpqfkd�qe^q�jlpq�:'�

OZIKQTQ[�jbd^ilm^b�^`qr^iiv�ofab�lk�gbiivcfpe�&Qlt^ka^�^ka�Qerbpbk*�0..4',

I^os^i�afpqof_rqflkp�^ob�lcqbk�`e^o^`qbofwba�_v�j^kv�wbol�lo�ilt�^_rka^k`b�

l_pbos^qflkp�^ka�^�cbt�sbov�efde�^_rka^k`b�l_pbos^qflkp,�@lkpbnrbkqiv*�qeb�s^of^k`b+ql+�

jb^k�o^qfl�fp�efdebo�qe^k�bumb`qba�fc�fkafsfar^ip�tbob�o^kaljiv�afpqof_rqba,�Qefp
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mebkljbklk�fp�hkltk�^p�îm^q`efkbppï,�I^os^i�m^q`ebp�`^k�_b�abqb`qba�lk�p`^ibp�o^kdfkd�

colj�/.�j�ql�/..�hj�clo�wllmi^khqlk�&J^`h^p�bq�^i,*� /763',�Clo�bu^jmib*�cfkb�obplirqflk�

p^jmifkd�^q�qbkp�lc�jbqbop�e^p�abqb`qba�m^q`ebp�pfwbp�o^kdfkd�colj�erkaobap�lc�jbqbop�ql�

hfiljbqbop�clo�`o^_�i^os^b�&K^qrkbtf`w�^ka�Bmfc^kfl*�0../'�^ka�/� ql� /.�hj�clo�`lmbmlap�

&Jlifkbol�bq�^i,*�0..6',�Mevpf`^i�mol`bppbp�qe^q�`lkqof_rqb�ql�m^q`efkbpp�fk`irab�qro_ribkq�

^asb`qflk*�tef`e�`^k�`ob^qb�pm^qf^iiv�ebqboldbkblrp�cfi^jbkq+ifhb�m^qqbokp�lc�m^ppfsb�

qo^`bo�&b,d,�avb'�&>_o^e^j*� /776'*�^ka�`lksbodbkq�`roobkqp�&b,d,�I^kdjrfo�`biip*�colkqp*�

proc^`b�pif`hp'*�tef`e�`^k�`lk`bkqo^qb�wllmi^khqlk�^ka�cilqp^j�&Co^khp*� /7709�Pe^khp*�

/773',�?flildf`^i�jb`e^kfpjp�qe^q�`^k�`lkqof_rqb�ql�m^q`efkbpp�fk`irab�pvk`eolkfwba�

i^os^i�obib^pb�&K^qrkbtf`w�^ka�Bmfc^kfl*�0../'*�^ddobd^qfsb�ptfjjfkd�_be^sflro*�^ka�

pm^qf^i�s^of^qflk�fk�jloq^ifqv�&J^`h^p�bq�^i,*� /7639�?o^a_rov�bq�^i,*�0..1',

M^q`efkbpp�`^k�_b�nr^kqfcfba�rpfkd�qeb�Iilvaóp�fkabu�lc�m^q`efkbpp�&Iilva*� /745'*�

tef`e�e^p�_bbk�rpba�ql�abp`of_b�qeb�afpqof_rqflkp�lc�cfpe�bddp�^ka�i^os^b�&Pq^_bkl�bq�^i,*�

/7749�?o^a_rov�bq�^i,*�0..19�J^vklr�bq�^i,*�0..6�^ka�lqebop',�Qefp�jbqela�abqbojfkbp�qeb�

krj_bo�lc�qfjbp�jlob�î`oltabaï�^k�^sbo^db�fkafsfar^i�fp�tebk�q^hbk�colj�qeb�l_pbosba�

afpqof_rqflk�`ljm^oba�ql�^�o^kalj�afpqof_rqflk�tfqe�qeb�p^jb�jb^k�s^irb,�Qeb�fkabu�fp�

abp`of_ba�_v�qeb�cliiltfkd�bnr^qflk8

� (?�Z�j'

tebob� fp�qeb�mlmri^qflk�s^of^k`b�^ka�U�fp�qeb�mlmri^qflk�jb^k�&Iilva*� /7459�

?bkw*�0...',�Qeb�ildf`�clo�pr_qo^`qfkd�qeb�jb^k�^ka�s^of^k`b�fp�qe^q*�fc�q^hbk�colj�^�

o^kalj�pm^qf^i�`lkcfdro^qflk*�qeb�jb^k�^ka�s^of^k`bp�^ob�bumb`qba�ql�_b�bnr^i,
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@lkpbnrbkqiv*�fkaf`bp�i^odbo�qe^k�lkb�fkaf`^qb�lsbo+afpmbopflk�&?bkw*�0...',�Qefp�

pq^qfpqf`�fp�^as^kq^dblrp�fk�qe^q�fq�fp�klq�abmbkabkq�lk�abkpfqv�lo�qeb�p`^ib�lc�p^jmifkd�

&?o^a_rov�bq�^e*�0..1'9�eltbsbo*�fq�fp�fkqbkaba�clo�fkafsfar^i�`lrkqp�o^qebo�qe^k�abkpfqv�

mbo�rkfq�slirjb,�Qefp�mol_ibj�`^k�_b�lsbo`ljb�_v�^almqfkd�^iqbok^qfsb�fkaf`bp�lc�

^ddobd^qflk,�>iqelrde�m^q`efkbpp�fkaf`bp�^ob�`^m^_ib�lc�abp`of_fkd�^k�lod^kfpjóp�

afpqof_rqflk*�qebv�^ob�qb`ekfb^iiv�klq�pm^qf^i�pq^qfpqf`p�&?bkw*�0...',

0,1,1,� Oq]jpebuejc�ol]pe]h�opnq_pqna8� ol]pe]h�op]peope_o�]j`�cakop]peope_o

Pm^qf^i�pq^qfpqf`p�nr^kqfcv�qeb�buqbkq�^ka�fkqbkpfqv�lc�pm^qf^i�`ls^of^k`b�_bqtbbk�

kbfde_lrofkd�p^jmib�il`^qflkp,�>�`bkqo^i�mofk`fmib�lc�pm^qf^i�pq^qfpqf`p�fp�qe^q�s^irbp�qbka�

ql�_b`ljb�fk`ob^pfkdiv�pfjfi^o�tfqe�ab`ob^pfkd�pbm^o^qflk�afpq^k`b�^`olpp�dbldo^mef`^i�

pm^`b,�Qefp�mebkljbklk�fp�obcbooba�ql�^p�mlpfqfsb�pm^qf^i�abmbkabk`b�^ka�fp�mobpbkq�fk�

jlpq�b`lildf`^i�a^q^�&Cloqfk�^ka�A^ib*�0..3',�Pm^qf^i�abmbkabk`b�fp�obcbooba�ql�^p�

^kfplqolmf`�tebk�fqp�fkqbkpfqv�s^ofbp�tfqe�afob`qflk,� Fk�qeb�^_pbk`b�lc�̂ kfplqolmv*�pm^qf^i�

abmbkabk`b�fp�obcbooba�ql�^p�fplqolmf`�&Cibq`ebo�^ka�Prjkbo*� /777',�Nr^kqfq^qfsb�

abqb`qflk�lc�pm^qf^i�abmbkabk`b�fp�crka^jbkq^i�ql�qeb�^k^ivpfp�^ka�fkqbomobq^qflk�lc�pm^qf^i�

a^q^�_b`^rpb�fq�`^k�abqbojfkb�qeb�mobpbk`b�lc�̂ �klk+o^kalj�m^qqbok�&?llqp*�0..0'*�lcqbk�

q^hfkd�qeb�cloj�lc�m^q`ebp�lo�do^afbkqp�&Ibdbkaob*� /771',� Fk�^aafqflk*�qeb�mobpbk`b�lo�

^_pbk`b�lc�pm^qf^i�abmbkabk`b�molsfabp�fkcloj^qflk�^_lrq�qeb�p`^ib�lc�qeb�rkaboivfkd�

mol`bppbp,�Fk�c^`q*�pqrafbp�qe^q�e^sb�nr^kqfcfba�i^os^i�m^q`e�pfwb�e^sb�alkb�pl�_v�^k^ivpbp�

lc�pm^qf^i�abmbkabk`b�&K^qrkbtf`w�^ka�Bmfc^kfl*�0../9�Glkbp�^ka�Bmfc^kfl*�0..39

Jlobfo^�bq�^i,*�0..5',�Qeb�^_pbk`b�lc�pm^qf^i�abmbkabk`b�fkaf`^qbp�qe^q�qeb�p^jmib�abpfdk�

lo�^k^ivpfp�j^v�e^sb�klq�_bbk�`lkar`qba�^q�qeb�^mmolmof^qb�obplirqflk�lo�qeb�mobpbk`b�lc
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boolkblrp�a^q^�&Lib^*�0..4',�Kbd^qfsb�pm^qf^i�^rql`loobi^qflk�&pj^ii�s^irbp�tfqe�i^odb�

s^irbp�^q�kbfde_lrofkd�il`^qflkp�^ka�sf`b�sbop^'�j^v�k^qro^iiv�l``ro�rkabo�`boq^fk�

`fo`rjpq^k`bp*�_rq�e^p�ob`bfsba�ifqqib�^qqbkqflk�fk�qeb�ifqbo^qrob�&Dofccfqe�^ka�>o_f^*�0./.',

Pm^qf^i�abmbkabk`b�j^v�_b�`^rpba�_v�fkar`ba�^ka-lo�fkebobkq�mol`bppbp,�Pm^qf^i�

^rql`loobi^qflk�obcbop�ql�fkebobkq�pm^qf^i�abmbkabk`b�^ka�l``rop�tebk�^�s^of^_ib�fp�

`loobi^qba�tfqe�fqpbic�&b,d,� i^os^i�afpmbop^i�_v�afccrpflk',�Fk�`lkqo^pq*�fkar`ba�pm^qf^i�

abmbkabk`b�fp�^�obpriq�lc�̂ �s^of^_ibóp�obpmlkpb�ql�^k�rkaboivfkd�mol`bpp�qe^q�fqpbic�fp�

pm^qf^iiv�^rql`loobi^qba�&b,d,�i^os^i�afpmbop^i�_v�l`b^k�`roobkqp'�&Cloqfk�^ka�A^ib*�0..3',�

Qeb�qboj�pm^qf^i�^rql`loobi^qflk�fp�lcqbk�rpba�fkqbo`e^kdb^_iv�tfqe�pm^qf^i�abmbkabk`b,�

Eltbsbo*�fk�qefp�obsfbt�pm^qf^i�^rql`loobi^qflk�tfii�lkiv�obcbo�ql�fkebobkq�pm^qf^i�

abmbkabk`b,�Fk�qeb�mobpbk`b�lc�pm^qf^i�abmbkabk`b*�qeb�^pprjmqflk�lc�fkabmbkabk`b�

obnrfoba�clo�pq^ka^oa�pq^qfpqf`^i�qbpqp�fp�sfli^qba�&Ibdbkaob*� /771',� Fk�`lkqo^pq�ql�`i^ppf`^i�

pq^qfpqf`p*�pm^qf^i�pq^qfpqf`p�^pprjb�qe^q�qeb�mol`bpp�aofsfkd�qeb�m^qqbok�^ob�pq^qflk^ov,�>�

mol`bpp�fp�pq^qflk^ov�tebk�fqp�molmboqfbp�^ob�fkabmbkabkq�lc�il`^qflk�^ka�afob`qflk,�Rkabo�

qefp�^pprjmqflk*�qeb�jb^k�^ka�s^of^k`b�pelria�_b�qeb�p^jb�qeolrdelrq�qeb�pqrav�^ob^�^ka�

fk�^ii�afob`qflkp,�Qefp�^pprjmqflk�fp�lcqbk�sfli^qba�fk�^k^ivpbp�lc�i^odb�pm^qf^i�buqbkqp�

&Cloqfk�^ka�A^ib*�0..3',

Dil_^i�pm^qf^i�pq^qfpqf`p�&b,d,�Jlo^kóp�5*�Db^ovóp�`'�bpqfj^qb�qeb�abdobb�lc�pm^qf^i�

abmbkabk`b�lsbo�qeb�bkqfob�pqrav�^ob^�_v�`ljmrqfkd�^�pfkdib�s^irb�^q�^�mobabcfkba�

afpq^k`b�`i^pp�&Cloqfk�^ka�A^ib*�0..3',�Qeb�obi^qflkpefm�_bqtbbk�dil_^i�pm^qf^i�pq^qfpqf`p�

^ka�afpq^k`b�`^k�_b�abp`of_ba�_v�`^i`ri^qfkd�qeb�pq^qfpqf`�^q�jriqfmib�afpq^k`b�`i^ppbp*�^ka�

`^k�_b�fiirpqo^qba�_v�milqqfkd�^�`loobildo^j�fk�lkb�lo�j^kv�afob`qflkp�&Ibdbkaob*� /771',�

?b`^rpb�qebpb�pq^qfpqf`p�obiv�lk�qeb�^pprjmqflk�lc�pq^qflk^ofqv*�qebv�^ob�lkiv�obibs^kq
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tebk�pm^qf^i�abmbkabk`b�fp�olrdeiv�rkfcloj�lsbo�qeb�bkqfob�pqrav�^ob^�&?llqp*�0..0'*�^ka�

j^v�_b�ab`bmqfsb�tebk�jriqfmib�mol`bppbp�^`q�^q�s^oflrp�ibsbip�lc�fkqbkpfqv�fk�afccbobkq�

obdflkp�&Cloqfk�^ka�A^ib*�0..3',�Croqebojlob*�dil_^i�pq^qfpqf`p�^ob�pbkpfqfsb�ql�phbtba�

afpqof_rqflkp�&Cloqfk�^ka�A^ib*�0..3'�qe^q�lcqbk�`e^o^`qbofwb�_flildf`^i�pm^qf^i�m^qqbokp*�

bpmb`f^iiv�qelpb�lc�mi^khqlkf`�lod^kfpjp�&J^`h^p�bq�^i,*� /763',�>iqelrde�qeb�Jlo^kóp�6 �

pq^qfpqf`�e^p�ob`bkqiv�_bbk�rpba�ql�^k^ivwb�pm^qf^i�pqor`qrob�lc�i^os^i�cfpe�afpqof_rqflkp�

&J^vklr�bq�^i,*�0..6'*�dil_^i�pm^qf^i�pq^qfpqf`p�^ilkb�^ob�mol_^_iv�fk^mmolmof^qb�clo�

bu^jfkfkd�qeb�pm^qf^i�pqor`qrob�lc�jbolmi^khqlk�lsbo�i^odb�pm^qf^i�buqbkqp�fk�jlpq�

fkpq^k`bp,

Il`^i�pm^qf^i�pq^qfpqf`p�tbob�absbilmba�fk�obpmlkpb�ql�qeb�ifjfq^qflkp�^ppl`f^qba�

tfqe�dil_^i�pq^qfpqf`p�&Rktfk�^ka�Rktfk*� /776',�Qebpb�il`^i�pq^qfpqf`p�^ob�^as^kq^dblrp�

_b`^rpb�qebv�^ob�`^i`ri^qba�clo�b^`e�il`^qflk�^ka�`^k�_b�j^mmba�ql�`e^o^`qbofwb�pqor`qro^i�

`ljmlkbkqp�tfqefk�qeb�a^q^pbq�&?llqp*�0..0',�Qtl�`ljjlk�il`^i�pm^qf^i�pq^qfpqf`p�^ob�qeb�

il`^i�Jlo^kóp�-ö�^ka�qeb�Dbqfp+Loa�4#�&Dbqfp�^ka�Loa*� /7709�>kbipfk*� /773',�Qebpb�

pq^qfpqf`p�abqb`q�pm^qf^i�`irpqbofkd�lc�buqobjb�s^irbp�tfqefk�^�abcfkba�kbfde_lroella�_v�

bppbkqf^iiv�bppbkqf^iiv�`ljm^ofkd�il`^i�^ka�dil_^i�^sbo^dbp,� Fk�alfkd�pl*�qebv�qbpq�qeb�krii�

evmlqebpfp�qe^q�qeb�l_pbosba�m^qqbok�l``rooba�_v�`e^k`b�&Kbiplk�^ka�?llqp*�0..6',

Abq^fip�obd^oafkd�pfdkfcf`^k`b�qbpqfkd�`^k�_b�clrka�fk�?llqp�&0..0'*�Jfq`ebii�&0..3'*�^ka�

Kbiplk�^ka�?llqp�&0..6',�Fk�^aafqflk*�il`^i�pm^qf^i�pq^qfpqf`p�`^k�_b�^mmifba�ql�bs^ir^qb�qeb�

^pprjmqflk�lc�pq^qflk^ofqv*�abqb`q�rkrpr^i�bsbkqp*�^ka�ebim�fabkqfcv�_flildf`^i�m^q`ebp�

&Rktfk�^ka�Rktfk*� /7769�?llqp*�0..0',�Qeb�il`^i�Jlo^kóp�-*�pq^qfpqf`�`^k�abqb`q�_lqe�

mlpfqfsb�^ka�kbd^qfsb�pm^qf^i�abmbkabk`b*�tebob^p�qeb�Dbqfp+Loa�4#�pq^qfpqf`�`^k�lkiv�

abqb`q�mlpfqfsb�pm^qf^i�abmbkabk`b�&Kbiplk�^ka�?llqp*�0..6',�Eltbsbo*�qeb�Dbqfp+Loa�4#
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pq^qfpqf`�fp�rkfnrb�fk�qe^q�fq�fp�`^m^_ib�lc�afpqfkdrfpefkd�_bqtbbk�`irpqbofkd�lc�efde�

&îelqpmlqï'�^ka�ilt�&î`lia�pmlqï'�s^irbp�&Cloqfk�^ka�A^ib*�0..3',�Qeb�afp^as^kq^db�lc�

il`^i�pm^qf^i�pq^qfpqf`p�fp�qe^q�qebv�^ob�pbkpfqfsb�ql�dil_^i�pm^qf^i�abmbkabk`b�_b`^rpb�qebv�

^ob�`^i`ri^qba�tfqe�obcbobk`b�ql�qeb�dil_^i�^sbo^db,�Clo�bu^jmib*�qeb�mol_^_fifqv�lc�̂ �qvmb�

lkb�boolo�fk`ob^pbp�fk�qeb�mobpbk`b�lc�i^odb�obdflkp�lc�efde�lo�ilt�s^irbp�&Dbqfp�^ka�Loa*�

0../',�@lkpbnrbkqiv*�fq�e^p�_bbk�ob`ljjbkaba�qe^q�dil_^i�jb^probp�lc�pm^qf^i�

abmbkabk`b�_b�mobpbkqba�^ilkd�tfqe�il`^i�jb^probp�&Kbiplk�^ka�?llqp*�0..6',

Dblpq^qfpqf`p�fp�^�qvmb�lc�pm^qf^i�^k^ivpfp�_^pba�lk�qeb�îobdflk^ifwba�s^of^_ib�

qeblovï�&Cloqfk�^ka�A^ib*�0..3',�Qefp�qeblov�`lkpfabop�qeb�s^irb�lc�̂ �s^of^_ib�w�^q�

il`^qflk�u*�^�ob^ifw^qflk�lc�̂ �o^kalj�crk`qflk�D!`"%�tebobfk�qeb�crk`qflk�b!`"� fp�

abqbojfkba�_v�qeb�cliiltfkd8

v&#'�;� 2+� a&#x�)� c%

Ebob*�U!`"� fp�qeb�pqor`qro^i�crk`qflk^i�`ljmlkbkq�&b,d,�qobka*�lo�lsbo^ii�^sbo^db�fk�

qeb�^_pbk`b�lc�qobka'�^q�il`^qflk�u*�M!`"� fp�qeb�pm^qf^iiv�abmbkabkq�obpfar^i�lc�U!`"�&b,d,�

pm^qf^i�s^of^k`b'*�^ka�M � fp�qeb�kloj^iiv�afpqof_rqba�fkabmbkabkq�obpfar^i�&b,d,�klfpb'�

&Cloqfk�^ka�A^ib*�0..3',�Dblpq^qfpqf`p�^ipl�^pprjb�îfkqofkpf`ï�pq^qflk^ofqv�^ka�bodlaf`fqv,�

Fkqofkpf`�pq^qflk^ofqv�fp�p^qfpcfba�tebk�qeb�s^of^k`b�lc�̂ kv�qtl�l_pbos^qflkp�pbm^o^qba�_v�

qeb�sb`qlo�&afpq^k`b�^ka�afob`qflk�^ob�`lkpfaboba'�P�fp�bnr^i�^ka�`e^kdbp�lkiv�tfqe�P'�

Bodlaf`fqv�^pprjbp�qe^q�qeb�^sbo^db�lc�̂ ii�ob^ifw^qflkp�fp�bnr^i�ql�qeb�^sbo^db�lc�̂ �pfkdib�

ob^ifw^qflk,�Qeb�i^qqbo�`^kklq�_b�qbpqba9�eltbsbo*�qeb�clojbo�`^k�_b�^k^ivwba�_v�qobka�lo�

aofcq�^k^ivpfp�&Wrro�bq�^i,*�0..5',
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Qeb�mofj^ov�^mmif`^qflk�lc�dblpq^qfpqf`p�fp�clo�mobaf`qfkd�s^irbp�^q�rkp^jmiba�

il`^qflkp�_^pba�lk�qeb�pm^qf^i�s^of^qflk�mobpbkq�fk�qeb�a^q^�&@obppfb*� /7719�Cloqfk�^ka�

A^ib*�0..39�Wrro�bq�^,*�0..5',�Qefp�fp�^``ljmifpeba�fk�^�pbofbp�lc�pqbmp�_v�`lkpqor`qfkd�^�

pbjfs^ofldo^j�&obcbooba�ql�ebobfk�^p�s^ofldo^j'*�cfqqfkd�^�s^ofldo^j�jlabi*�^ka�

bub`rqfkd�^k�^mmolmof^qb�hofdfkd�fkqbomli^qflk�mol`barob�&Lib^*�0..4',�>�s^ofldo^j�fp�

`ob^qba�_v�milqqfkd�qeb�obi^qflkpefm�_bqtbbk�pm^qf^i�abmbkabk`b�lc�qeb�^qqof_rqb�w�^q�

il`^qflkp�` �^ka�̀ �$�P'�Qefp�fp�^``ljmifpeba�_v�`^i`ri^qfkd�qeb�pm^qf^i�s^of^k`b�_bqtbbk�

b!`"�^ka�b!`�)�P"� clo�^ii�il`^qflkp�^ka�milqqfkd�qeb�^sbo^db�pm^qf^i�s^of^k`b�^q�abcfkba�

afpq^k`b�`i^ppbp�&Cibq`ebo�^ka�Prjkbo*� /777',

Fk�qeb�mobpbk`b�lc�pm^qf^i�abmbkabk`b*�pbjfs^of^k`b�s^irbp�do^ar^iiv�fk`ob^pb�

tfqe�afpq^k`b�_bclob�ibsbifkd�lcc�̂ q�qeb�afpq^k`b�tebob�pm^qf^i�abmbkabk`b�kl�ilkdbo�

bufpqp,�Qefp�m^qqbok�fp�lcqbk�_bpq�jlabiiba�_v�^k�^pvjmqlqf`�`rosb�qe^q�fp�`e^o^`qbofwba�_v�

qeobb�j^fk�m^o^jbqbop8�qeb�o^kdb*�pfii*�^ka�krddbq,�Qeb�o^kdb�obcbop�ql�qeb�afpq^k`b�^q�

tef`e�pm^qf^i�abmbkabk`b�abdo^abp�^ka�qeb�pfii�obmobpbkqp�qeb�pbjfs^of^k`b�^q�qefp�

afpq^k`b,�Qeb�krddbq�fp�qeb�pbjfs^of^kbb�^q�qeb�v�fkqbo`bmq�^ka�fp�`lkpfaboba�^�obpriq�lc�

o^kalj�bccb`qp�lo�p^jmifkd�boolo�&Cloqfk�^ka�A^ib*�0..3',�Qebpb�m^o^jbqbop�^ob�

riqfj^qbiv�rpba�ql�abqbojfkb�qeb�obi^qfsb�tbfdeqp�rpba�ql�mobaf`q�qeb�s^of^_ib�lc�fkqbobpq�

&b,d,�îwï'�^q�rkp^jmiba�il`^qflkp�_v�ifkb^o�hofdfkd�bnr^qflkp�qe^q�jfkfjfwb�bpqfj^qflk�

boolo,

Rkcloqrk^qbiv�s^ofldo^mev�obnrfobp�^�obi^qfsbiv�i^odb�p^jmib�pfwb*�tfqe�^�

jfkfjrj�lc�3.�p^jmifkd�il`^qflkp�&Cloqfk�^ka�A^ib*�0..3',�Qefp�fp�lcqbk�afccf`riq�ql�

^``ljmifpe�arb�ql�ildfpqf`^i�ifjfq^qflkp�&Ob^v+Glkbp*�0./.',�Croqebojlob*�qeb�^pprjmqflk�

lc�pq^qflk^ofqv�fp�sfli^qba�fk�qeb�mobpbk`b�lc�aofcq�&^ipl�hkltk�^p�^�qobka'�tef`e�l``rop
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tebk�qeb�dil_^i�jb^k�fp�klq�`lkpq^kq,�Fk�qeb�mobpbk`b�lc�aofcq*�qeb�a^q^�jrpq�_b�abqobkaba�

clo�pr_pbnrbkq�^k^ivpfp�lc�qeb�obpfar^ip�&Lib^*�0..4',�Eltbsbo*�ab`fpflkp�obd^oafkd�qobka�

^k^ivpfp�^ka�abqobkafkd�qb`ekfnrbp�^ob�lcqbk�^j_fdrlrpiv�j^ab�&?i^`htbii�bq�^e*�0..6',�

Tebk�hofdfkd�fp�klq�prfq^_ib*�^iqbok^qfsb�fkqbomli^qfsb�qb`ekfnrbp�fk`irab�fksbopb�afpq^k`b�

tbfdeqfkd�^ka�slolklf�mlivdlkp,�Qebpb�qb`ekfnrbp�obiv�lk�afpq^k`b�^ka�mlfkq�molufjfqv�

obpmb`qfsbiv�ql�bpqfj^qb�qeb�s^irb�lc�rkp^jmiba�il`^qflkp�&Cloqfk�^ka�A^ib*�0..3',

Abpmfqb�qeb�i^odb�krj_bo�lc�pqrafbp�qe^q�e^sb�abp`of_ba�i^os^i�afpqof_rqflkp�^`olpp�

dbldo^mef`^i�pm^`b*�sbov�cbt�e^sb�^qqbjmqba�ql�fk`lomlo^qb�nr^kqfq^qfsb�jb^probp�lc�

pm^qf^i�pqor`qrob,� Pr`e�nr^kqfcf`^qflk�fp�kb`bpp^ov�fk�loabo�ql�abjlkpqo^qb�qeb�mobpbk`b�lc�

klk+o^kalj�m^qqbokp�qe^q�j^v�_b�lc�_flildf`^i�pfdkfcf`^k`b*�^ka�_b`^rpb�fq�lccbop�

fkcloj^qflk�lk�qeb�p`^ib�lc�qeb�rkaboivfkd�mol`bppbp,�Hofdfkd�fkqbomli^qflkp�e^sb�_bbk�

rpba*�_rq�s^ofldo^j�m^o^jbqbop�^ka�jlabi�^pprjmqflkp�^ob�o^obiv�afp`rppba�&b,d,�

?o^a_rov�bq�^e*�0..19�Dofdlovbs^*�0..7',� Fk�j^kv�pqrafbp*�qeb�qvmb�lc�fkqbomli^qflk�fp�klq�

bsbk�pmb`fcfba�&b,d,�Mbifw�bq�^i,�0..59�Plhlilsphff�^ka�Plhlilsph^v^*�0..69�Elccjbvbo�bq�

^e*�0..7',�Lqebo�pqrafbp�e^sb�fiirpqo^qba�pm^qf^i�m^qqbok�_v�qeb�rpb�lc�molmloqflk^i�

pvj_lip�fkpqb^a�lc�fkqbomli^qba�proc^`bp�&b,d,�Tfkd�bq�^e*� /7739�>_biiÖ�^ka�Drbo^l*

/7779�@efptbii�^ka�?llqe*�0..39�?^p�bq�^e*�0..7',�Obd^oaibpp*�fkqbomobq^qflk�lc�pm^qf^i�

m^qqbokp�plibiv�_v�sfpr^ifw^qflk�`^k�_b�jfpib^afkd�_b`^rpb�qeb�krj_bo�^ka�`i^ppfcf`^qflk�

p`ebjb�lc�̀ lkqlrop�lo�pvj_lip�`^k�_b�^o_fqo^ofiv�`elpbk,

Fk�prjj^ov*�^k^ivpbp�lc�elofwlkq^i�jbolmi^khqlk�afpqof_rqflkp�`lkqof_rqb�ql�qeb�

rkabopq^kafkd�lc�i^os^i�afpmbop^i�_v�dbkbo^qfkd�evmlqebpbp�lo�s^ifa^qfkd�mobaf`qflkp�^_lrq�

afpmbop^i�mol`bppbp�&P^ib�^ka�Hofqwbo*�0..1',�Mi^khqlkf`�afpqof_rqflkp�^ob�lcqbk�

`e^o^`qbofwba�_v�m^q`ebp�qe^q�`^k�_b�abqb`qba�^q�afccbobkq�p`^ibp�&J^`h^p�bq�^e*� /763',
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Qeb�buqbkq�^ka�j^dkfqrab�lc�qebpb�klk+o^kalj�m^qqbokp*�`^rpba�_v�fkar`ba�^ka-lo�

fkebobkq�pm^qf^i�abmbkabk`b*�`^k�_b�nr^kqfcfba�rpfkd�afccbobkq�pm^qf^i�^k^ivpbp,�Dil_^i�

pm^qf^i�pq^qfpqf`p�^ob�klq�ob`ljjbkaba�clo�i^odb�pm^qf^i�buqbkqp�_b`^rpb�elofwlkq^i�i^os^i�

afpqof_rqflkp�^ob�lcqbk�phbtba�^ka�`e^o^`qbofwba�_v�efde�pm^qf^i�ebqboldbkbfqv,� Fk�

^aafqflk*�il`^i�pm^qf^i�pq^qfpqf`p�j^v�_b�m^oqf`ri^oiv�rpbcri�^p�bumilo^qlov�qllip�clo�

bs^ir^qflk�lc�pq^qflk^ofqv�^ka�abqb`qflk�lc�mlqbkqf^i�m^q`ebp,�Cfk^iiv*�s^ofldo^mev�^ka�

dblpq^qfpqf`^i�qb`ekfnrbp�e^sb�dob^q�mlqbkqf^i�fk�abqbojfkfkd�lsbo^ii�pm^qf^i�pqor`qrob�^ka�

mobaf`qfkd�i^os^i�^_rka^k`b�^q�rkp^jmiba�il`^qflkp�&b,d,�Cibq`ebo�^ka�Prjkbo*� /7779�

Af^w+>s^ilp�bq�^i,*�0..4'*�molsfaba�qe^q�p^jmib�pfwb�obnrfobjbkqp�^ob�jbq�^ka�qeb�a^q^�

^ob�molmboiv�abqobkaba�fk�qeb�mobpbk`b�lc�aofcq,

0,2,� Qpq`u�]na]8� pda�Qpn]ep�kb�Eaknce]

Qeb�Pqo^fq�lc�Dblodf^�&PlD�ebob^cqbo'�fp�^�i^odb�^ka�abbm�pbjf+bk`ilpba�l`b^k�

_^pfk�pfqr^qba�_bqtbbk�S^k`lrsbo�Fpi^ka�^ka�j^fki^ka�?ofqfpe�@lirj_f^,� Fq�fp�

^mmolufj^qbiv�000�hj�ilkd�^ka�06�hj�tfab*�tfqe�^k�^sbo^db�^ka�j^ufjrj�abmqe�lc�/33�

j�^ka�20.�j*�obpmb`qfsbiv�&Qeljplk*� /76/',� Fqp�abbmbpq�obdflk�fp�pfqr^qba�^ijlpq�afob`qiv�

fk�qeb�_^pfkóp�dbldo^mef`^i�`bkqob,�Qeb�pelobifkb�fp�mofj^ofiv�`ljmlpba�lc�pqbbm�ol`hv�

fk`ifkbp*�dbkqib�ol`hv�pilmbp*�^ka�do^sbi�^ka�p^kav�_b^`ebp�&Ibsfkdp�bq�^i,*� /7619�

W^`e^of^p�bq�^i,*� /776',

Qeb�PlD�`ljjrkf`^qbp�tfqe�qeb�M^`fcf`�L`b^k�qeolrde�fkqbo+fpi^ka�m^pp^dbp�^q�

fqp�kloqebok�^ka�plrqebok�buqbkqp,�Ql�qeb�kloqe*�^�pbofbp�lc�k^oolt�`e^kkbip�_bqtbbk�

pbsbo^i�fkqboil`hfkd�fpi^kap�bsbkqr^iiv�jbodb�ql�cloj�qeb�Glekpqlkb�Pqo^fq,�Ql�qeb�plrqe*�

`e^kkbip�_bqtbbk�qeb�Dric�̂ ka�P^k�Gr^k�Fpi^ka�dolrmp�`lkkb`q�qeb�PlD�^ka�Gr^k�ab�Cr`^



1.

Pqo^fq�&ebob^cqbo�GaC'�&Qeljplk*� /76/9�J^pplk�^ka�@rjjfkp*�0..2',�Qeb�j^fk�plro`b�lc�

l`b^k+_^pfk�bu`e^kdb�l``rop�qeolrde�qeb�plrqebok�`e^kkbip*�^p�qeb�`olpp+pb`qflk^i�^ob^�lc�

qeb�kloqebok�`e^kkbip�j^hbp�rm�lkiv�5#�lc�̂ ii�bufqp�&T^iaf`erh*� /735',�Qeb�PlD�^ipl�

`ljjrkf`^qbp�tfqe�Mrdbq�Plrka*�^k�bk`ilpba�bpqr^ofkb�Nloa�plrqe�lc�qeb�P^k�Gr^k�

Fpi^kap*�`e^o^`qbofwba�ev�^�alr_ib�pfii�^q�fqp�j^fk�bkqo^k`b�^ka�qeobb�i^odb�fkqbo`lkkb`qba�

_^pfkp�&Jllob�bq�^i,*�0..6',�Qeb�bkqfob�PlD+GaC+Mrdbq�Plrka�`ljmibu�fp�`liib`qfsbiv�

hkltk�^p�qeb�P^ifpe�Pb^�&@rjjfkp*�0..4',



1/

N]_ebe_�M_a]j

Cfdrob�0,/,�S^k`lrsbo�Fpi^ka�^ka�proolrkafkd�t^qbo�_lafbp,�CO*�Co^pbo�ofsbo9�GaC*�Gr^k�
ab�Crb^�Pqo^fq9�MP*�bkqo^k`b�ql�Mrdbq�Plrka9�PlD*�Pqo^fq�lc�Dblofd^9�SF*�S^k`lrsbo�
Fpi^ka,
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0,2,/�Nduoe_]h�M_a]jkcn]ldu

Qeb�mevpf`^i�l`b^kldo^mev�lc�qeb�PlD�e^p�_bbk�obsfbtba�_v�T^iaf`erh�&/735'*�

Qeljplk�&/76/9� /772'*�^ka�Ib?ilka�&/761',�Pr_pbnrbkq�pqrafbp�e^sb�cl`rpba�lk�

abp`of_fkd�ilt+cobnrbk`v�`roobkqp�&b,d,�Pq^`bv�bq�^i,*� /7649� /765'*�abbm�t^qbo�obkbt^i�

&Ib?ilka�bq�^i,*� /77/9�J^pplk*�0..0'�^ka�bpqr^ofkb�bu`e^kdb�_bqtbbk�qeb�PlD�^ka�GaC�

_^pfkp�&Ib?ilka�bq�^i*� /77/9�J^pplk�^ka�@rjjfkp*�0...9�J^pplk*�0..0',�Jlob�ob`bkqiv*�

pb^plk^i�s^of^qflkp�lc�p^ifkfqv�cfbiap�^ka�_^pfk�`fo`ri^qflk*�^p�tbii�^p�fkqbo+^kkr^i�

qbjmbo^qrob�s^of^_fifqv*�e^sb�_bbk�abp`of_ba�&J^pplk�^ka�@rjjfkp*�0..29�0..5',�L`b^k�

jlabip�e^sb�_bbk�absbilmba�ql�molsfab�nr^kqfq^qfsb�bpqfj^qbp�lc�abbm�t^qbo�obkbt^i�^ka�

obpfabk`b�qfjb�&J^pplk�^ka�@rjjfkp*�0..59�M^tiltf`w�bq�^i,*�0..5'*�abp`of_b�ilt�

cobnrbk`v�`roobkq�qo^gb`qlofbp�&J^ofklkb�bq�^i,*� /7749�J^pplk�^ka�@rjjfkp*�0..2'�^ka�

fksbpqfd^qb�qeb�fjmloq^k`b�lc�afccbobkq�c^`qlop�^ccb`qfkd�`fo`ri^qflk�&J^pplk�^ka�

@rjjfkp*�0..29�M^tiltf`w�bq�^i,*�0..5',

1LTIPMLKELRAJ�2MPCILG

Clo�pfjmif`fqv*�croqebo�afp`rppflk�lc�qeb�PlD�fk�qefp�obsfbt�tfii�obcbo�ql�fqp�

kloqebok*�`bkqo^i�^ka�plrqebok�obdflkp�^p�fiirpqo^qba�_v�Qeljplk�&/76/',�Qeb�PlD�fp�

bppbkqf^iiv�^�i^odb�bpqr^ov�&T^iaf`erh*� /735',� Fqp�l`b^kldo^mev�fp�mofj^ofiv�fkcirbk`ba�

_v�pb^plk^i�ofsbo�orklcc�̂ ka�fp�croqebo�jlari^qba�_v�qfa^i�`roobkqp*�tfka�pqobpp*�^ka�_^pfk�

qlmldo^mev�&J^pplk�^ka�@rjjfkp*�0..2',�@ljmibu�qlmldo^mef`^i�cb^qrobp�pr`e�^p�pfiip*�

eb^ai^kap*�^ka�s^iibvp�fkqbo^`q�tfqe�l`b^k�evaolavk^jf`p�ql�dbkbo^qb�t^qbo�molmboqv�^ka�

`fo`ri^qflk�m^qqbokp�&Ib?ilka*� /761',�>�abq^fiba�j^m�fiirpqo^qfkd�qeb�_^qevjbqbov�lc�qeb�

bkqfob�PlD�colj�jriqf_b^j�prosbvp�e^p�_bbk�fiirpqo^qba�_v�?roa�bq�^i,�&0..6',
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Krjbolrp�ofsbop�bjmqv�fkql�qeb�_^pfk*�_rq�^mmolufj^qbiv�53#�lc�qeb�cobpet^qbo�

fkmrq�fp�colj�qeb�Co^pbo�Ofsbo�&Qeljplk*� /76/',�Co^pbo�Ofsbo�orklcc�j^v�ob^`e�^�

jfkfjrj�lc�1..�j[�p%(�arofkd�qeb�tfkqbo�^ka�`^k�bu`bba�/.*...�j[�p%(�arofkd�qeb�ebfdeq�

lc�cobpebq�&fk`ob^pba�ofsbo�cilt�colj�pkltjbiq'�qe^q�rpr^iiv�l``rop�fk�Grkb�&J^pplk�^ka�

@rjjfkp*�0..2',�?lqe�qeb�`bkqo^i�^ka�plrqebok�obdflkp�^ob�afob`qiv�fkcirbk`ba�_v�qefp�

cobpet^qbo�fkmrq�qe^q�aofsbp�mlpfqfsb�bpqr^ofkb�`fo`ri^qflk,�@fo`ri^qflk�fp�`e^o^`qbofwba�^p�

îbpqr^ofkbï�tebk�^�ilt�p^ifkfqv�proc^`b�i^vbo�fp�bumloqba�^p�fq�ofabp�lsbo�^�abbmbo�jlob�

p^ifkb�i^vbo�qe^q�fp�fjmloqba,�>�`lkpmf`rlrp�0�ql� /.j�qef`h�pbafjbkq+i^abk�_o^`hfpe�

mirjb�fp�bjfqqba�colj�qeb�ofsbo�jlrqe�qe^q�`^k�pqobq`e�^`olpp�qeb�`bkqo^i�^ka�plrqebok�

obdflkp�&Ib_ilka*� /761',�M^tiltf`w�bq�^i,� &0..5'�bpqfj^qba�qe^q�^q�mb^h�cilt*�qefp�mirjb�

`^k�e^sb�^k�^ob^�^p�i^odb�^p�4..�hj[,� Fk�qeb�mirjb*�proc^`b�p^ifkfqv�`^k�_b�^p�ilt�^p�3�

MPR�^ka�cloj�buqobjb�elofwlkq^i�do^afbkqp�tfqe�proolrkafkd�t^qbop�qe^q�e^sb�proc^`b�

p^ifkfqfbp�_bqtbbk�03�^ka�1.�MPR�&M^tiltf`w�bq�^i,*�0..5',

?b`^rpb�qeb�proc^`b�i^vbo�fp�efdeiv�pqo^qfcfba*�tfka�pqobpp�`^k�e^sb�^�molklrk`ba�

bccb`q�lk�qo^kpmloq�lc�qeb�proc^`b�i^vbo�fk�qeb�`bkqo^i�^ka�plrqebok�obdflkp�&Qeljplk*�

/76/',� Plrqe+ql+plrqeb^pqboiv�tfkap�mobs^fi�arofkd�qeb�tfkqbo*�tebob^p�tb^hbo�

kloqetbpqboiv�tfkap�mobs^fi�fk�qeb�prjjbo�&Qeljplk*� /76/',�Qeb�qfabp�^ob�jfuba�^ka�

pbjfafrok^i,�Qeb�pqobkdqe�lc�qfa^i�`roobkqp�s^ofbp�tfqe�molufjfqv�ql�qeb�plrqebok�`e^kkbip�

tebob�jlpq�qfa^i�bu`e^kdb�l``rop�&Qeljplk*� /76/',

7MU"FPEOSELCW�QSPFACE�ALD�QSBQSPFACE�CSPPELRQ

Jlpq�pqrafbp�qe^q�abp`of_b�qeb�sbil`fqv�^ka�qo^gb`qlov�lc�̀ roobkqp�e^sb�q^hbk�mi^`b�

fk�qeb�`bkqo^i�PlD,�Qebob�fp�m^oqf`ri^o�fkqbobpq�fk�bkbodbqf`�ilt+cobnrbk`v�`roobkqp�&^ipl
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hkltk�^p�obpfar^i�`roobkqp'*�abcfkba�_v�J^oflkb�bq�^i,� &/774'�^p�qeb�jb^k�`roobkq�

sbil`fqv�^ka�afob`qflk^ifqv�^cqbo�efdebo�cobnrbk`v�jlsbjbkqp�&0+1�a^vp'�e^sb�_bbk�

cfiqboba�lrq,�Fk�qeb�PlD*�ilt�cobnrbk`v�`roobkqp�e^sb�_bbk�bpqfj^qba�ql�e^sb�^�mboflaf`fqv�

lc�̂ _lrq� /.+1.�a^vp�^ka�^�pm^qf^i�buqbkq�lc�̂ mmolufj^qbiv�/.�hj�&Pq^`bv�bq�^i,*� /765�^ka�

obcbobk`bp�qebobfk',� Pq^`bv�bq�^i,�&/765'�jb^proba�`roobkq�sbil`fqv�^ka�qo^gb`qlov�clo�pfu�

jlkqep�^q�^�pbofbp�lc�abmqep�fk�qeb�plrqe+`bkqo^i�PlD,�Qebpb�^rqelop�^qqof_rqba�ilt+�

cobnrbk`v�proc^`b�`roobkqp�ql�tfka�clo`fkd*�^ka�_lqqlj�`roobkqp�ql�klk+ifkb^o�fkqbo^`qflkp�

_bqtbbk�qfabp�^ka�qlmldo^mev,�Qebpb�_lqqlj�`roobkqp�tbob�i^qbo�fkqbomobqba�^p�do^sfqv�

`roobkqp�colj�abbm�t^qbo�obkbt^i�bsbkqp�&Ib?ilka�bq�^i,� /77/'�^p�afp`rppba�fk�qeb�kbuq�

pb`qflk,�Qeb�sboqf`^i�pqor`qrob�lc�qebpb�`roobkqp�t^p�`lkpfpqbkq�tfqe�te^q�tlria�_b�

bumb`qba�colj�tfka�fkar`ba�Bhj^k�pmfo^ip�&Pq^`bv�bq�^i,*� /7649� /765',

Pr_pbnrbkq�jlabiifkd�bccloqp�e^sb�abjlkpqo^qba�ql�s^of^_ib�abdobbp�qe^q�qeb�

plrqe+`bkqo^i�obdflk�fp�`e^o^`qbofwba�_v�lkb�lo�jlob�olq^ov�`roobkqp�&J^ofklkb�bq�^i,*

/7749�J^pplk�^ka�@rjjfkp*�0..2',�J^pplk�^ka�@rjjfkp�&0..2'�pfjri^qba�qtl�`lrkqbo�

olq^qfkd�_^ol`ifkfb�dvobp�fk�qefp�obdflk�rpfkd�^�qeobb+afjbkpflk^i�l`b^k�jlabi,�Qeb�pfwb�

^ka�`roobkq�sbil`fqv�lc�qeb�plrqebokjlpq�dvob�t^p�`lkpfpqbkq�tfqe�l_pbos^qflkp�_v�Pq^`bv�

bq�^i,� &/765'*�_rq�t^p�mlpfqflkba�^mmolufj^qbiv�/.�hj�c^oqebo�plrqe,�B^oiv�fksbpqfd^qflkp�

rpfkd�aofcq�aoldrbp�^ka�`roobkq�jbqbop�prddbpqba�^k�î^sbo^dbï�kloqet^oa�proc^`b�cilt�

^ilkd�PlDóp�b^pqbok�j^odfk*�^ka�plrqet^oa�cilt�^ilkd�qeb�tbpqbok�j^odfk,�?^pba�lk�

qebpb�obpriqp�fq�e^p�_bbk�prddbpqba�qe^q�^�`lrkqbo`il`htfpb�`fo`ri^qflk�m^qqbok�mobs^fip�fk�

qeb�`bkqo^i�PlD�arofkd�qeb�pmofkd�^ka�prjjbo�jlkqep�&pbb�obsfbtp�_v�T^iaf`erh*� /7359�

Qeljplk*� /76/',�Qebpb�fkqbomobq^qflkp�jrpq�_b�q^hbk�tfqe�`^rqflk�^p�qebv�^ob�_^pba�lk
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cbt�l_pbos^qflkp�lcqbk�j^ab�lk�obi^qfsbiv�peloq�qfjb�p`^ibp�&Qeljplk*� /76/9�Ib?ilka*�

/761',

Qeb�t^qbo�`lirjk�fk�qeb�kloqebok�obdflk�albp�klq�buef_fq�buqbkpfsb�pqo^qfcf`^qflk�

^p�^�`lkpbnrbk`b�lc�fqp�dob^qbo�afpq^k`b�colj�qeb�Co^pbo�Ofsbo,�Qeb�^ob^�fp�dbkbo^iiv�

`e^o^`qbofwba�_v�tb^h�qfa^i�`roobkqp*�^iqelrde�^�pqolkd�qfa^i�gbq�colj�Afp`lsbov�M^pp^db�

fp�mobpbkq�arofkd�cilla�qfab�^ilkd�qeb�kloqeb^pq�`l^pq�lc�S^k`lrsbo�Fpi^ka�&Qeljplk*�

/76/9�?roa�bq�^i,*�0..6',�Evaolavk^jf`p�fk�qeb�kloqebok�obdflk�^ob�klq�tbii�pqrafba�^ka�

lcqbk�kbdib`qba�arb�ql�fqp�obi^qfsbiv�ilt�`lkqof_rqflk�lc�proc^`b�^ob^�^ka�slirjb�

&M^tiltf`w�bq�^i,*�0..5'�^ka�jfkfj^i�bu`e^kdb�tfqe�qeb�M^`fcf`�L`b^k�&Ib_ilka�bq�^e*�

/77/',�B^oiv�l_pbos^qflkp�lc�proc^`b�aofcqbo�m^qep*�qe^q�e^sb�peltk�tbpqt^oa�jlsbjbkq�

^q�qeb�kloqebok�buqbkq�^ka�plrqet^oa�jlsbjbkq�^ilkd�qeb�b^pq�`l^pq�lc�S^k`lrsbo�Fpi^ka*�

prddbpq�^�`lrkqbo`il`htfpb�proc^`b�`fo`ri^qflk�m^qqbok�&Qeljplk*� /76/',

9CEAL".AQIL�EVCHALGE�ALD�PEQIDELCE�RIKE

Qebob�e^p�_bbk�`lkpfabo^_ib�fkqbobpq�fk�rkabopq^kafkd�qeb�bpqr^ofkb�bu`e^kdb�qe^q�

l``rop�_bqtbbk�t^qbo�j^ppbp�lc�qeb�PlD�^ka�GaC�&T^iaf`erh*� /7359�Ib?ilka*� /77/9�

J^pplk�^ka�@rjjfkp*�0...9�J^pplk*�0..09�J^pplk*�0..49�J^pplk�^ka�@rjjfkp*�0..59�

M^tiltf`w*�0..5',�Hkltibadb�lc�qeb�obpfabk`b�qfjb�lc�t^qbo�tfqefk�`l^pq^i�pb^p�molsfabp�

^�_^pfp�clo�rkabopq^kafkd�l_pbosba�pb^plk^i�`v`ibp�lc�afccbobkq�t^qbo�molmboqfbp�&J^pplk�

^ka�@rjjfkp*�0..59�M^tiltf`w�bq�^i,*�0..5'*�qeb�cirpefkd�lc�mliirq^kqp�&Ib?ilka�bq�^i,*�

/77/'*�^ka�bsbk�i^os^i�obqbkqflk�&`,c,�G^jfbplk�^ka�Mefiifmp*� /771',�Lc�qeb�s^oflrp�

plrqebok�`e^kkbip*�jlpq�bu`e^kdb�fp�qelrdeq�ql�l``ro�qeolrde�qeb�E^ol�Pqo^fq�tef`e�fp�qeb�

abbmbpq�^ka�tfabpq�bufq�colj�qeb�PlD�&T^iaf`erh*� /7359�Ib?ilka�bq�^i,*� /77/',�Qfa^i
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`roobkqp*�pfiip*�^ka�k^oolt�fkqbo+fpi^ka�`e^kkbip�fkqbo^`q�ql�fkar`b�sboqf`^i�jfufkd�tebob�

qeb�PlD�^ka�GaC�jbbq�&J^pplk�^ka�@rjjfkp*�0...9�J^pplk*�0..0',�Qeb�buqbkq�lc�qefp�

sboqf`^i�jfufkd�fkcirbk`bp�qeb�abdobb�lc�bpqr^ofkb�bu`e^kdb�^ka�riqfj^qbiv�qeb�t^qbo�

molmboqfbp�tfqefk�qeb�abbmbo�i^vbop�lc�qeb�PlD�^ka�proc^`b�i^vbo�lc�qeb�GaC�&J^pplk*

0..49�J^pplk�^ka�@rjjfkp*�0..5',

Qeb�sboqf`^i�pqor`qrob�lc�qeb�t^qbo�`lirjk�fk�qeb�`bkqo^i�^ka�plrqe+bbkqo^i�PlD�fp�

lod^kfwba�fkql�qeb�cliiltfkd�qeobb�i^vbop8�^�proc^`b�i^vbo�&.+3.�j'*�fkqbojbaf^qb�i^vbo�

&3.+0..�j'*�^ka�qeb�abbm�i^vbo�&_bilt�0..�j',�Qeb�proc^`b�i^vbo�fp�tbii�luvdbk^qba�^ka�

fqp�qbjmbo^qrob�^ka�p^ifkfqv�obpmlka�ql�pb^plk^i�s^of^qflk�fk�eb^q�ciru�^ka�cobpet^qbo�

fkmrq,�Fk�qeb�fkqbojbaf^qb�i^vbo*�qbjmbo^qrob�^ka�luvdbk�^ipl�rkabodl�pb^plk^i�`v`ibp�

qe^q�^ob�^qqof_rqba�ql�`lia�^ka�t^oj�fkqorpflkp�colj�qeb�M^`fcfb�L`b^k,�Cfk^iiv�qeb�_lqqlj�

i^vbo�fp�`e^o^`qbofwba�_v�bllifkd�fk�qeb�prjjbo�^ka�&pljbqfjbp'�t^ojfkd�fk�qeb�tfkqbo�

&J^pplk�^ka�@rjjfkp*�0..59�M^tiltf`w�bq�^i,*�0..5',�Foobdri^o�luvdbk�mb^hp�^ipl�l``ro�

fk�qeb�pmofkd�^ka�i^qb�prjjbo�qe^q�`lfkbfab�tfqe�ilt+cobnrbk`v�`roobkqp�abqb`qba�_v�

Pq^bbv�bq�^i,� &/765',�Qebpb�pfdk^ip�^ob�qelrdeq�ql�obmobpbkq�abbm�t^qbo�obkbt^i�bsbkqp�

&Ib?ilka�bq�^i,*� /77/9�J^pplk*�0..0',

M^tiltf`w�bq�^i,� &0..5'�molmlpba�qe^q�qeb�fkqbojbaf^qb�i^vbo�fp�`lkqfkrlrpiv�

obkbtba�_v�fkqorpflkp�colj�M^`fcfb�Dbb^k�t^qbop�mobpbkq�fk�qeb�GaC*�^ka�^odrba�qe^q�lkbb�

fkpfab�qeb�PlD*�qeb�fkqbojbaf^qb�i^vbo�bsbkqr^iiv�rmtbiip*�jfubp�tfqe�qeb�ilt�p^ifkfqv�

proc^`b�i^vbo*�^ka�bufpqp�sf^�bpqr^ofkb�`fo`ri^qflk,�Rpfkd�^�_lu+jlabi*�M^tiltfbw�bq�^i,*�

&0..5'�bpqfj^qba�proc^`b�^ka�fkqbojbaf^qb�i^vbo�obpfabk`b�qfjbp�lc�ibpp�qe^k�6.�a^vp�^ka�

^mmolufj^qbiv� /4.�a^vp*�obpmb`qfsbiv,�T^qbo�j^pp�^k^ivpfp�e^p�peltk�qe^q�tefib�m^ppfkd�

qeolrde�qeb�E^ol�Pqo^fq�&^ka�^ppl`f^qba�be^kkbip'*�jfufkd�_bqtbbk�proc^`b�PlD�i^vbo�^ka
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abbmbo�GaC�i^vbo�ob+fkqolar`bp�proc^`b�t^qbo�fkql�qeb�PlD�^q�abmqe�&J^pplk*�0..4',�

@lkpbnrbkqiv*�M^tiltf`w�bq�^i,*�&0..5'�mobaf`qba�qe^q�qeb�obpfabk`b�qfjb�lc�M^`fcf`�L`b^k�

plro`b�t^qbo�fp�ilkdbo�qe^k�qe^q�lc�qeb�fkqbojbaf^qb�i^vbo�&obpfabk`b�qfjb�lc�

^mmolufj^qbiv�/,5�vb^op',

Obkbt^i�lc�qeb�abbmbpq�i^vbo�obnrfobp�abkpb*�rkjfuba�t^qbo�colj�qeb�GaC�ql�pmfii�

fkql�qeb�PlD�^ka�`^p`^ab�ql�qeb�abbm�`bkqo^i�_^pfk�&Ib?ilka�bq�^i,*� /77/9�J^pplk*�0..0',�

Qefp�p`bk^ofl�l``rop�fk�i^qb�prjjbo�^ka�l``^pflk^iiv�fk�pmofkd�&M^tiltf`w�bq�^e*�0..5'�

tebk�rmtbiifkd�^ilkd�qeb�tbpq�`l^pq�lc�S^k`lrsbo�Fpi^ka�lsboi^mp�tfqe�obi^qfsbiv�ilt�

Co^pbo�Ofsbo�orklcc,�Arofkd�qebpb�mboflap*�abkpb�t^qbo�fkqolar`ba�fkql�qeb�GaC�_^pfk�colj�

rmtbiifkd�bsbkqp�albp�klq�_b`ljb�prccf`fbkqiv�afirqba�_v�Co^pbo�Ofsbo�orklcc�ql�mobsbkq�

abbm�t^qbo�obkbt^i,�Obkbt^i�bsbkqp�qebk�l``ro�^q�bsbov�pb`lka�kb^m�qfab�tebk�qfa^i�

jfufkd�fp�obar`ba�^ka�t^qbo�fp�prccf`fbkqiv�abkpb�^q�qeb�?lrka^ov�M^pp�pfii�ql�obmi^`b�qeb�

_lqqlj�t^qbop�lc�qeb�PlD�&J^pplk*�0..0',�Qebpb�pqrafbp�e^sb�`ib^oiv�peltk�qe^q�l`b^k+�

_^pfk�bu`e^kdb�fp�eb^sfiv�fkcirbk`ba�_v�qfa^i�jfufkd�^ka�bpqr^ofkb�`fo`ri^qflk�colj�qeb�

Co^pbo�Ofsbo*�^ka�`^k�_b�ifjfqba�clo�obi^qfsbiv�ilkd�qfjb�mboflap,

/JIKARIC�ILFJSELCE

Fkqbo+^kkr^i�s^of^_fifqv�lc�qbjmbo^qrob�qobkap�fk�qeb�PlD�^mmb^op�ql�_b�ifkhba�ql�

i^odb�p`^ib�^qjlpmebof`�m^qqbokp�lsbo�qeb�bkqfob�Kloqeb^pq�M^`fcf`,�Lmbk�l`b^k�

qbjmbo^qrob�^klj^ifbp�e^sb�_bbk�abqb`qba�tfqefk�qeb�plrqebok�PlD�^cqbo�^�qfjb�i^d�

prccf`fbkq�clo�qo^kpmloq�colj�qeb�lmbk�l`b^k�fkql�qeb�PlD�&^mmolufj^qbiv�2�jlkqep'�sf^�

qeb�GaC�&J^pplk�^ka�@rjjfkp*�0..5',�Qeb�PlDóp�qbjmbo^qrob�fk�qeb�fkqbojbaf^qb�^ka�

_lqqlj�i^vbo�fp�obi^qba�ql�qe^q�lc�qeb�rmmbo�/..�j�lc�qeb�M^`fcf`�L`b^k�arb�ql�qeb�mobpbkbb
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lc�pfiip�&+/..�j�abmqe'�qe^q�obpqof`q�abbm�t^qbo�bu`e^kdb,�@lkpbnrbkqiv*�abbm�t^qbop�lc�

qeb�PlD�e^sb�efdebo�qbjmbo^qrobp�qe^k�qelpb�ob`loaba�^q�qeb�p^jb�abmqe�lcc�qeb�tbpq�

`l^pq�lc�S^k`lrsbo�Fpi^ka�^ka�^ob�jlob�pbkpfqfsb�ql�fk`ob^pfkd�^qjlpmebof`�qbjmbo^qrobp�

^ppl`f^qba�tfqe�`ifj^qb�`e^kdb�&J^pplk�^ka�@rjjfkp*�0..5',�Croqebojlob*�bkqo^fkjbkq�

lc�qeb�proc^`b�i^vbo�afob`qiv�^ccb`qba�_v�^qjlpmebof`�t^ojfkd�tfqe�qeb�fkqorafkd�_lqqlj�

i^vbo�lsbo�qeb�?lrka^ov�M^pp�pfii�j^v�j^dkfcv�t^ojfkd�^q�abmqe�&J^pplk�^ka�@rjjfkp*�

0..5',

Qeb�bccb`qp�lc�̀ ifj^qb�`e^kdb�^mmb^o�ql�_b�^iob^av�bsfabkq�fk�qeb�PlD,�Clo�

bu^jmib*�qbjmbo^qrob�e^p�fk`ob^pba�^q�^ii�abmqep�_bqtbbk�/75.�^ka�0..3�_v�^�abmqe+�

^sbo^dba�s^irb�lc�.,.02�á@-vb^o�&J^pplk�^ka�@rjjfkp*�0..5',�@ifj^qb�`e^kdb�fp�^ipl�

bumb`qba�ql�e^sb�^k�bccb`q�lk�qeb�qfjfkd�^ka�slirjb�lc�qeb�Co^pbo�Ofsbo�orklcc,�Fkqbo+

^kkr^i�s^of^_fifqv�lc�cobpet^qbo�cilt�colj�qeb�Co^pbo�Ofsbo�fp�afob`qiv�^ppl`f^qba�tfqe�

`e^kdbp�fk�o^fkc^ii�^ka-lo�pkltjbiq�&Cloj^k�bq�^i,*�0../9�M^tiltf`w�bq�^i,*�0..5',�

>k^ivpfp�lc�cilt�jb^probjbkqp�colj�Elmb*�?ofqfpe�@lirj_f^�a^qfkd�_^`h�ql� /7/0�

molsfab�bsfabk`b�qe^q�mb^h�cilt�fp�l``roofkd�b^oifbo�b^`e�vb^o�^ka�qefp�e^p�_bbk�^qqof_rqba�

ql�b^oifbo�pmofkd�pkltjbiq�&Cloj^k�bq�^i,*�0../',�Fk�qeb�kbuq�`bkqrov*�mb^h�cilt�fp�

bumb`qba�ql�ab`ob^pb�pifdeqiv�&^mmolufj^qbiv�3#'�^ka�l``ro�lk�^sbo^db�02�a^vp�b^oifbo�fk�

qeb�vb^o�&Jloofplk�bq�^i,*�0..0',� Fk�^``loa^k`b�tfqe�fk`ob^pfkd�^qjlpmebof`�qbjmbo^qrob*�

o^fkc^ii�&o^qebo�qe^k�pkltc^ii'�_bqtbbk�Klsbj_bo�^ka�>mofi�fp�bumb`qba�ql�fk`ob^pb�

arofkd�qeb�tfkqbo�^ka�obar`b�qeb�j^dkfqrab�lc�qeb�cobpebq�fk�qeb�pmofkd�^ka�prjjbo�

&Gle^kkbppbk�^ka�J`@^oqbo*�0./.',�Qeb�bccb`qp�lc�̀ ifj^qb�`e^kdb�lk�qeb�mevpf`^i�

l`b^kldo^mev�lc�qeb�PlD�^ob�pqfii�rkhkltk�_rq�tfii�ifhbiv�^ccb`q�qeb�pb^plk^i�mboflaf`fqv�

lc�qbjmbo^qrob�^ka�p^ifkfqv,�?lqe�^ob�bumb`qba�ql�e^sb�pr_pq^kqf^i�fjm^`qp�lk�avk^jf`p�lc
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mevpf`^i�^ka�_flildf`^i�m^qqbokp�tfqefk�qeb�PlD�pvpqbj�&Gle^kkbppbk�^ka�Jb@^oqbo*�

0./.',

0,2,0,� K]neja�Nnkpa_pa`�?na]o

J^ofkb�molqb`qba�^ob^p�&JM>p'�^ob�j^k^dbjbkq�qllip�fjmibjbkqba�ql�obpqofbq�

erj^k�rpb�lc�qeb�j^ofkb�bksfolkjbkq�tfqefk�^�abcfkba�^ob^�&El^di^ka�bq�^i,*�0../',�

JM>p�^ob�fjmibjbkqba�clo�mromlpbp�lc�̀ lkpbos^qflk*�cfpebofbp�j^k^dbjbkq*�^ka�lqebo�

rpbp*�pr`e�^p�bar`^qflk�^ka�obpb^o`e�&Ol_boqp�bq�^i,*�0..1',�@lkpbos^qflk�l_gb`qfsbp�

fk`irab�molqb`qfkd�qeob^qbkba�pmb`fbp�&Jlo^�bq�^i,*�0..4'�^ka�mobsbkqfkd�ab`ifkbp�fk�

_flafsbopfqv�&Hibfk�bq�^i,*�0..69�0./.',�Cfpebofbp�j^k^dbjbkq�l_gb`qfsbp�fk`irab�

mobsbkqfkd�pql`h�abmibqflk�&Jro^tphf�bq�^i,*�0...'�^ka�dbkbo^qfkd�pql`h�vfbia�fk�

rkmolqb`qba�^ob^p�_v�abkpfqv+abmbkabkq�îpmfiilsboï�&Elphfk�bq�^i,*�0.//'�^ka�i^os^i�

pbbafkd�&@eofpqfb�bq�^i,*�0./.',

JM>p�^ob�fkqbok^qflk^iiv�ob`ldkfwba�^p�fjmloq^kq�`lkpbos^qflk�qllip�^ka�^ob�

doltfkd�fk�krj_bop�tloiatfab�&Jlo^�bq�^i,*�0..49�Tlla�bq�^i,*�0..6'*�_rq�qebfo�^_fifqv�ql�

pfkdib+e^kabaiv�obpqlob�abmibqba�cfpebofbp�e^p�_bbk�nrbpqflkba�&H^fpbo*�0..39�Glkbp*�

0..5',�>``loafkdiv*�JM>�fjmibjbkq^qflk�e^p�_bbk�mbo`bfsba�^p�^�qo^ab+lcc�_bqtbbk�

j^fkq^fkfkd�_flafsbopfqv�^ka�obar`fkd�cfpebofbp�vfbia�&Hibfk�bq�^i,*�0..6',�Lk�qeb�lqebo�

e^ka*�_lqe�`lkpbos^qflk�^ka�b`lpvpqbj�pbosf`bp�^ob�qelrdeq�ql�abmbka�lk�qeb�

crk`qflk^ifqv�lc�̀ ljjlk�b`lildf`^i�mol`bppbp�&Ol_boqp�bq�^i,*�0..1',�Riqfj^qbiv*�JM>p�

e^sb�mlqbkqf^i�fk�j^fkq^fkfkd�pr`e�mol`bppbp�tebk�`lj_fkba�tfqe�lqebo�pqo^qbdfbp�fk�^k�

b`lpvpqbj+_^pba�j^k^dbjbkq�^mmol^`e�&E^imbj�bq�^i,*�0./.',



2.

Qeb�rqfifqv�lc�JM>p�fp�efdeiv�abmbkabkq�lk�qebfo�abpfdk�^ka�l_gbbqfsbp�&El^di^ka�

bq�^e*�0../',�?bb^rpb�qeb�mobpbk`b�lc�kl+q^hb�JM>p�fp�bumb`qba�ql�`ob^qb�pm^qf^i�

s^of^_fifqv�fk�jloq^ifqv*�qeb�jlsbjbkq�lc�ifcb�efpqlov�me^pbp�&i^os^b*�grsbkfibp*�^ka�^ariqp'�

jrpq�_b�`lkpfaboba�tebk�ab`fafkd�qeb�pfwb�^ka�fkqbo+obpbosb�pm^`fkd�&J^oqbii*�0...9�

?lqpcloa�bq�^i,*�0..7',�Clo�bu^jmib*�JM>p�^ob�prpmb`qba�ql�_b�ibpp�rpbcri�clo�molqb`qflk�

lc�tfabpmob^a�efdeiv�jlqfib�lod^kfpjp�&H^fpbo*�0..3'*�^ka�j^v�pbib`q�clo�obmolar`qfsb�

pr``bpp�lc�lod^kfpjp�tfqe�ilt�afpmbop^i�afpq^k`b�&?lqpcloa�bq�^e*�0../',�?bclob�JM>�

fjmibjbkq^qflk*�j^k^dbop�pelria�^ipl�`lkpfabo�pl`fl+b`lkljf`�`lkpbnrbk`bp�&KO@*�

0...9�El^di^ka�bq�^e*�0../'�^ka�qeb�bksfolkjbkq^i�fjm^`q�lc�cfpefkd�afpmi^`bjbkq�

&?lqpcloa�bq�^e*�0..7',�Ebobfk*�croqebo�afp`rppflk�lc�JM>�abpfdk�tfii�lkiv�_b�cl`rpba�lk�

qeb�fjmloq^k`b�lc�qeb�i^os^i�me^pb�fk�qeb�ifcb�efpqlov�lc�_bkqef`�j^ofkb�pmb`fbp*�^p�lqebo�

c^`qlop�^ob�lrqpfab�lc�qeb�p`lmb�lc�qefp�obsfbt,

8:-�DEQIGL

J^k^dbop�jrpq�`lkpfabo�qeb�pfwb�lc�il`^i�mlmri^qflkp*�qeb�pm^qf^i�p`^ib�lc�

afpmbop^i*�^ka�i^os^i�bu`e^kdb�_bqtbbk�pr_mlmri^qflkp�tebk�abpfdkfkd�pfwb�^ka�

mi^`bjbkq�lc�JM>p,� Fk�qeb�`lkqbuq�lc�cfpebofbp�j^k^dbjbkq*�^k�lsbo^ii�l_gb`qfsb�fp�ql�

molqb`q�qeb�i^odbpq�mlmri^qflkp�tfqe�qeb�efdebpq�obmolar`qfsb�lrqmrq�&Hofqwbo�^ka�P^ib*

0..2',� Pr``bppcri�JM>�abpfdk�c^`fifq^qbp�abjldo^mef`�prpq^fk^_fifqv�&_v�fkafsfar^i�

obmi^`bjbkq'�tfqefk�^�pfkdib�JM>9�qebobclob*�lod^kfpjp�tfqe�dob^qbo�afpmbop^i�afpq^k`bp�

obnrfob�i^odbo�JM>p�&?lqpcloa�bq�^e*�0../9�Pe^khp�bq�^e*�0..1',�Fq�cliiltp�qe^q�qeb�

prpq^fk^_fifqv�lc�mlmri^qflkp�tfqefk�pj^ii�&:/.�hj['*�fpli^qba�JM>p�^ob�mol_^_iv�

abmbkabkq�lk�ob`orfqp�colj�rkmolqb`qba�^ob^p�fk�j^kv�b^pbp,�@lkpbnrbkqiv*�JM>



2/

kbqtlohp�e^sb�dbkbo^iiv�_bbk�^``bmqba�^p�qeb�_bpq�^iqbok^qfsb�ql�pfkdib�sbov�i^odb�JM>p�

&D^fkbp�bq�^e*�0./.'*�^iqelrde�^�cbt�i^odb�JM>p�al�bufpq�&Tlla�bq�^i,*�0..6',

Qeb�jfkfjrj�obnrfobjbkq�lc�pbic+ob`orfqjbkq�tfqefk�^�JM>�e^p�_bbk�bpqfj^qba�

ql�_b�13#�ql�^`efbsb�mlmri^qflk�prpq^fk^_fifqv,�Qefp�fp�_^pba�lk�^mmolufj^qflkp�lc�qeb�

ifcbqfjb�bdd�molar`qflk�obnrfoba�clo�^sbo^db�ob`orfqp�ql�^`efbsb�mlmri^qflk�prpq^fk^_fifqv�

&qe^q�o^kdba�colj�1.#�rm�ql�5.�#'�fk�pbsbo^i�`lksbkqflk^iiv�j^k^dba�cfpebofbp�&?lqpcloa�

bq�^i,*�0../� ^ka�obcbobk`bp�qebobfk',�>``loafkdiv*�fq�e^p�_bbk�molmlpba�qe^q�lsbo�13#�lc�

qeb�qlq^i�`l^pqifkb�_b�molqb`qba�ql�bkprob�mlmri^qflk�prpq^fk^_fifqv�tfqefk�^k�JM>�

kbqtloh�&?lqpcloa�bq�^e*�0../',�Lqebo�bpqfj^qbp�colj�krjbolrp�^rqelop�o^kdb�colj�0.#�

ql�3.#�kbqtloh�`lsbo^db�clo�_lqe�`lkpbos^qflk�^ka�cfpebofbp�j^k^dbjbkq�l_gb`qfsbp�

&obsfbtba�_v�KO@*�0...',

Pqo^qbdf`�mi^`bjbkq�lc�JM>p�tfqefk�^�obpbosb�kbqtloh�fp�`ofqf`^i�fk�^�

jbq^mlmri^qflk�`lkqbuq*�tebobfk�qeb�mbopfpqbk`b�lc�pr_mlmri^qflkp�pfqr^qba�fk�afccbobkq�

il`^qflkp�fp�abmbkabkq�rmlk�s^oflrp�ibsbip�lc�pbic+ob`orfqjbkq�^ka�i^os^i�bu`e^kdb�

&Hofqwbo�^ka�P^ib*�0..2',�Abjldo^mef`�jlabiifkd�e^p�abjlkpqo^qba�qe^q�fq�fp�kb`bpp^ov�ql�

molqb`q�îplro`bï�il`^qflkp�&^ob^p�lc�kbq�bumloq'�^p�lmmlpba�ql�îpfkhï�il`^qflkp�&^ob^p�lc�

kbq�fjmloq'�&@oltabo�bq�^i,*�0...',�Qeb�lmqfj^i�afpqof_rqflk�lc�fkqbo+obpbosb�pm^`fkd�

afpq^k`bp�tfqefk�^�JM>�`lkcfdro^qflk�fp�afccf`riq�ql�abqbojfkb�^p�qeb�rmmbo�ifjfq�fp�

efkaboba�_v�afpmbop^i�afpq^k`b�rk`boq^fkqv*�tebob^p�qeb�iltbo�ifjfq�fp�efkaboba�_v�

srikbo^_fifqv�ql�il`^i�afpqro_^k`bp�&Ol_boqp�bq�^i,*�0..1',� Fq�cliiltp�qe^q�rpfkd�^�s^ofbqv�lc�

fkqbo+obpbosb�afpq^k`bp�e^p�_bbk�prddbpqba�&Ol_boqp�bq�^i,*�0..1',�Ibfp�&0..4_'�molmlpba�

qe^q�qebob�_b�^k�bnr^i�krj_bo�lc�fkqbo+obpbosb�pm^`fkd�afpq^k`bp�tfqefk�mobabcfkba�pj^ii*�

jlabo^qb*�^ka�i^odb�afpq^k`bp�`i^ppbp,�Qefp�pqo^qbdv�j^v�_b�bpmb`f^iiv�rpbcri�tebk
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j^k^dbjbkq�l_gb`qfsbp�^ob�ql�molqb`q�pbsbo^i�pmb`fbp�tfqe�^�o^kdb�lc�afpmbop^i�afpq^k`bp,�

?^pba�lk�krjbolrp�bjmfof`^i�jb^probp�lc�afpmbop^i�afpq^k`b*�Pe^khp�bq�^i,� &0..1'�

prddbpqba�qe^q�pm^`fkd�afpq^k`bp�o^kdfkd�colj�/.�ql�0.�hj�pelria�c^`fifq^qb�`lkkb`qfsfqv�

_bqtbbk�JM>p,

Rkcloqrk^qbiv*�fq�fp�afccf`riq�ql�abqbojfkb�qeb�i^os^i�`lkqof_rqflk�lc�b^`e�il`^i�

mlmri^qflk,�Qefp�ifjfqp�qeb�^_fifqv�lc�j^k^dbop�ql�j^hb�fkclojba�ab`fpflkp�tebk�

fjmibjbkqfkd�JM>�kbqtlohp�&Hofqwbo�^ka�P^ib*�0..2',�Eltbsbo*�pbsbo^i�qllip�^ob�_bfkd�

obcfkba�ql�_bqqbo�rkabopq^ka�i^os^i�bu`e^kdb�tfqefk�JM>�kbqtlohp,�Qllip�rpba�ql�

nr^kqfcv�afpmbop^i�afpq^k`b�^ka�mlmri^qflk�`lkkb`qfsfqv�fk`irab�dbkbqf`�m^obkq^db�

^k^ivpfp�&Mi^kbp�bq�^i,*�0..79�@eofpqfb�bq�^i,*�0./.'*�_flmevpf`^i�jlabifkd�&Ol_fkplk�bq�^i,*�

0..3'*�dbl`ebjf`^i�pfdk^qrob�qo^`fkd�&Jfiibo�^ka�Pe^khp*�0..29�Qeloolia�bq�^i,*�0..5'*�

^ka�^oqfcf`f^i�q^dp�&Glkbp�bq�^i,*�0..39�Hrolhf�bq�^i,*�0./.',

8APILE�:PMRECRED�-PEAQ�IL�.PIRIQH�/MJSKBIA�ALD�RHE�;M3

@^k^a^�e^p�j^ab�_lqe�k^qflk^i�^ka�fkqbok^qflk^i�`ljjfqjbkqp�ql�bpq^_ifpe�^�

îk^qflk^i�kbqtlohï�lc�j^ofkb�obpbosbp�&ibppbk�bq�^i,*�0.//',� Fk�@^k^a^�qebob�^ob�^�s^ofbqv�

lc�j^ofkb�molqb`qflk�fkfqf^qfsbp�qe^q�^ob�fjmibjbkqba�cbabo^iiv�^ka�molsfk`f^iiv,�Qeb�qfqib�

îJ^ofkb�Molqb`qba�>ob^ï�&JM>'�fp�lkiv�rpba�ql�abp`of_b�molqb`qba�^ob^p�bpq^_ifpeba�_v�

Cfpebofbp�^ka�L`b^kp�@^k^a^�rkabo�qeb�L`b^kp�>`q�&Cfpebofbp�^ka�L`b^kp�@^k^a^*�

0./._',�Qebobclob*�molqb`qba�^ob^p�fjmibjbkqba�_v�lqebo�^dbk`fbp�obnrfob�qeb�rpb�lc�

afccbobkq�k^jbp,�Clo�bu^jmib,�K^qflk^i�J^ofkb�@lkpbos^qflk�>ob^p�&KJ@>p'�^ob�

fjmibjbkqba�_v�M^ohp�@^k^a^�rkabo�qeb�@^k^a^�K^qflk^i�J^ofkb�@lkpbos^qflk�>ob^p�

>`q�&M^ohp�@^k^a^*�0./.'*�^ka�J^ofkb�Tfiaifcb�>ob^p�&JT>p'*�^k�buqbkpflk�lc�K^qflk^i
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Tfiaifcb�>ob^p*�^ob�fjmibjbkqba�_v�Bksfolkjbkq�@^k^a^�rkabo�qeb�@^k^a^�Tfiaifcb�>`q�

&Bksfolkjbkq�@^k^a^*�0./.',� Fk�?ofqfpe�@lirj_f^*�molsfk`f^iiv�fjmibjbkqba�molqb`qba�

^ob^p�j^v�_b�obcbooba�ql�^p�j^ofkb�m^ohp*�p^k`qr^ofbp*�obpbosbp*�b`lildf`^i�obpbosbp�lo�

tfiaifcb�^ob^p,� Pr`e�obpbosbp�e^sb�_bbk�bpq^_ifpeba�rkabo�pbsbo^i�afccbobkq�qvmbp�lc�

ibdfpi^qflk�&`,c,�G^jfbplk�^ka�Ibsfkdp*�0../',

Ql�pljb�buqbkq*�jlpq�molqb`qba�^ob^p�ifpqba�^_lsb�^fj�ql�`lkpbosb�o^ob*�

bka^kdboba�lo�srikbo^_ib�pmb`fbp�^ka-lo�`ljjrkfqfbp�^ka�qebfo�^ppl`f^qba�e^_fq^qp,�

J^ofkb�molqb`qba�^ob^p�`^k�^ipl�_b�abpfdkba�clo�obplro`b�molqb`qflk*�fk`irafkd�cfpebofbp�

j^k^dbjbkq�&b,d,�Cfpebofbp�^ka�L`b^kp�@^k^a^*�0..4',�K^qflk^i�J^ofkb�@lkpbos^qflk�

>ob^p�^ob�bpq^_ifpeba�ql�molqb`q�j^ofkb�e^_fq^qp�^ka�b`lpvpqbjp�qe^q�^ob�obmobpbkq^qfsb�lc�

@^k^a^óp�k^qro^i�^ka�`riqro^i�ebofq^db�&M^ohp�@^k^a^*�0./.'*�tebob^p�JT>p�^ob�

abpfdkba�clo�`lkpbos^qflk*�fkqbomobq^qflk*�^ka�obpb^o`e�lc�@^k^af^k�tfiaifcb*�^ka�^mmb^o�

ql�cl`rp�mofj^ofiv�lk�j^ofkb�jfdo^qlov�_foap�&G^jfbplk�^ka�Ibsfkdp�0../9�Bksfolkjbkq�

@^k^a^*�0./.',�Cfk^iiv*�molqb`qba�molsfk`f^i�pfqbp�tfqefk�?ofqfpe�@lirj_f^�^ob�abcfkba�^p�

i^ka�^ka�obplro`bp�qe^q�`^kklq�_b�plia*�^ka�tebob�fkarpqof^i�buqo^`qflk�lc�klk+obkbt^_ib�

obplro`bp�fp�molef_fqba�&G^jfbplk�^ka�Ibsfkdp*�0../',�>�`ljmobebkpfsb�ifpq�lc�j^ka^qbp�

clo�b^`e�qvmb�lc�molqb`qba�^ob^�fp�molsfaba�_v�G^jfbplk�^ka�Ibsfkdp�&0../'�^ka�fp�^ipl�

ifpqba�lkifkb�&Cfpebofbp�^ka�L`b^kp�@^k^a^*�0./._9�Bksfolkjbkq�@^k^a^*�0./.9�M^ohp�

@^k^a^*�0./.',�@ib^oiv�klq�^ii�j^ofkb�obpbosbp�^ob�dlsbokba�_v�qeb�p^jb�obpqof`qflkp9�

cbabo^iiv�fjmibjbkqba�JM>p�^ka�KJ@>p�^mmb^o�ql�_b�_bpq�nr^ifcfba�clo�bpq^_ifpefkd�

îkl+q^hbï�obpbosbp,�Qeb�@^k^af^k�M^ohp�^ka�Tfiabokbpp�Pl`fbqv*� fk�`lkgrk`qflk�tfqe�

krjbolrp�@^k^af^k�p`fbkqfpqp*�molmlpba�qe^q�^q�ib^pq�1.#�lc�b^`e�@^k^af^k�î_flobdflkï
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_b�molqb`qba�_v�^�kl+q^hb�obpbosb�kbqtloh�qe^q�molef_fqp�qeb�rpb�lc�fkarpqof^i�rpb�^ka�

absbilmjbkq�&Gbppbk�bq�^i,*�0.//',

Qeb�_flafsbopfqv�^ka�molar`qfsfqv�lc�j^ofkb�ifcb�lcc�qeb�`l^pq�lc�?ofqfpe�@lirj_f^�

fp�`lkpfaboba�ql�_b�^jlkd�qeb�efdebpq�lc�qbjmbo^qb�j^ofkb�bksfolkjbkqp�fk�qeb�tloia,

Qeb�molsfk`bóp�bum^kpfsb�`l^pq^i�obdflk�elrpbp�rkfnrb�j^ofkb�`ljjrkfqfbp*�pr`e�^p�

pmlkdb�obbcp�&@er�^ka�Ibvp*�0./.'*�prmmloqp�pbsbo^i�`ljjbo`f^i*�^_lofdfk^i*�^ka�

ob`ob^qflk^i�cfpebofbp�&b,d,�Cfpebofbp�^ka�L`b^kp�@^k^a^*�0./.^'*�^ka�`lkqof_rqbp�ql�

ob`ob^qflk�^ka�qlrofpj,�>``loafkdiv*�qebob�e^sb�_bbk�pqolkd�fk`bkqfsbp�ql�j^k^db�^ka�

molqb`q�?ofqfpe�@lirj_f^óp�j^ofkb�bksfolkjbkq�colj�crqrob�erj^k�fjm^`qp*�^ka�lsbo�/..�

molsfk`f^i�obpbosbp�e^sb�_bbk�bpq^_ifpeba�&G^jfbplk�^ka�Ibsfkdp*�0../',�Fk�qeb�PlD*�

cobpet^qbo�fkmrq�colj�qeb�Co^pbo�Ofsbo�`ob^qbp�pqolkd�kb^o�proc^`b�pqo^qfcf`^qflk�^ka�

bkqo^fkp�krqofbkqp�colj�pr_proc^`b�t^qbop�^q�pb^,�Qefp�`ob^qbp�fab^i�`lkafqflkp�clo�efde�

ibsbip�lc�mofj^ov�molar`qfsfqv�fk�qeb�pmofkd�^ka�fkql�qeb�prjjbo�&Vfk�bq�^i,*� /7759

J^pplk�^ka�Mbk^*�0..7',�Qefp�molar`qfsb�fki^ka�pb^�`lkqof_rqbp�qlt^oap�pbsbo^i�lc�

?ofqfpe�@lirj_f^óp�s^ir^_ib�cfpebofbp�&b,d,�Cfpebofbp�^ka�L`b^kp�@^k^a^*�0./._'�^ka�fp�

^k�fjmloq^kq�kropbov�^ob^�clo�j^ofkb�cfpe�pr`e�^p�M^`fcf`�p^ijlk�&Jbikv`er`h�bq�^i,*

0./.'�^ka�eboofkd�&T^ob�^ka�P`etbfdboq*�0..0',�?b`^rpb�qeb�PlD�fp�proolrkaba�_v�

pbsbo^i�doltfkd�jrkf`fm^ifqfbp*�qefp�pvpqbj�fp�^ipl�eb^sfiv�fjm^`qba�_v�erj^k�^`qfsfqfbp�

pr`e�^p�cfpefkd*�mliirqflk*�e^_fq^q�abpqor`qflk*�pefm�qo^ccf`*�fkqolar`qflk�lc�fks^pfsb�

pmb`fbp*�^ka�bp`^mb�lc�e^q`ebov�ob^oba�cfpe�&Gle^kkbppbk�^ka�J`@^oqbo*�0./.',�Crqrob�

erj^k�fkcirbk`bp�^ka�`ifj^qb�`e^kdb�^ob�molgb`qba�ql�mrq�^aaba�mobpprob�lk�qefp�pvpqbj*�

^ka�qldbqebo�j^v�^iob^av�_b�obpmlkpf_ib�clo�ob`bkq�`e^kdbp�ql�fqp�mevpf`^i�^ka�_flildf`^i�

l`b^kldo^mev�&Gle^kkbppbk�^ka�J`@^oqbo*�0./.',
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Lsbo�2.�molsfk`f^iiv�molqb`qba�^ob^p�`roobkqiv�bufpq�tfqefk�qeb�PlD*�^ka�M^ohp�

@^k^a^�e^p�_bbk�bs^ir^qfkd�qeb�mlqbkqf^i�clo�fjmibjbkq^qflk�lc�̂ �KJ@�>�kb^o�qeb�Dric�

Fpi^kap�fk�qeb�plrqebok�obdflk�lc�qeb�PlD�&G^jfbplk�^ka�Ibsfkdp*�0../9�M^ohp�@^k^a^*�

0..3',�>iqelrde�kl�JM>p�e^sb�_bbk�`ob^qba�clo�pebiicfpe�&b,d,�`o^_p',�Cfpebofbp�^ka�

L`b^kp�@^k^a^�fjmibjbkqba�lsbo�6.�ol`hcfpe�`lkpbos^qflk�^ob^p�fk�qeb�PlD�^ka�

proolrkafkd�fkibqp�^ka�`e^kkbip�fk�tef`e�ol`h�cfpe�jloq^ifqv�colj�ob`ob^qflk^i�^ka�

`ljjbo`f^i�cfpefkd�fp�molef_fqba�&Cfpebofbp�^ka�L`b^kp�@^k^a^*�0..4',

0,2,1,� Jeba�deopkneao�kb�_n]^o�&?jkiqn]*�@n]_duqn]*�?tee`a]�]j`�Ea^ee`a]'�kb�pda�

Q]heod�Qa]

Qeb�Kloqeb^pq�M^`fcf`�L`b^k�&plrqebok�Lobdlk�kloqe�ql�>i^ph^'�fp�eljb�ql�lsbo�

7.�`o^_�pmb`fbp�&E^oq*� /760'*�^mmolufj^qbiv�4.�lc�tef`e�^ob�hkltk�ql�obpfab�fk�qeb�P^ifpe�

Pb^,�>_lrq�lkb�qefoa�lc�qeb�i^qqbo�dolrm�i^`h�i^os^i�abp`ofmqflkp,�>iqelrde�qebob�^mmb^op�

ql�_b�mlqbkqf^i�clo�i^os^i�bu`e^kdb�_bqtbbk�qeb�PlD�^ka�qeb�lrqbo�`l^pq*�pbsbo^i�pmb`fbp�

lkiv�obpfab�lk�qeb�lmbk�`l^pq�^ka�^ob�pbialj�pbbk�^p�c^o�b^pq�^p�Sf`qlof^*�?ofqfpe�

@lirj_f^�&E^oq*� /7609�Gbkpbk*� /773',�J^kv�lc�qebpb�pmb`fbp�mobcbo�`lli*�efde�`roobkq�

bksfolkjbkqp�&Kv_i^ab*� /7659�Gbkpbk*� /773'�qe^q�l``ro�fk�qeb�PlDóp�plrqebok�obdflk*�_rq�

qbka�ql�ab`ob^pb�tfqe�fk`ob^pfkd�i^qfqrab�&Qeljplk*� /76/',� Fk�qeb�cliiltfkd*�/�obsfbt�qeb�

ifcb�efpqlov�^ka�obmolar`qfsb�qfjfkd�lc�̀ o^_p�qe^q�l``ro�tfqefk�qeb�GaC*�PlD*�^ka�Mrdbq�

plrka,�Qefp�fkcloj^qflk�fp�lod^kfwba�_v�fkco^loabo�^ka�pr_pbnrbkqiv�c^jfiv*�rpfkd�

q^ulkljv�^almqba�colj�Ab�Do^sb�bq�^i,� &0..7'�^ka�fp�prjj^ofwba�fk�Q^_ib�0,/,
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Q^_ib�0,/,�Obmolar`qfsb�qfjfkd�^ka�`fq^qflk�clo�i^os^i�abp`ofmqflk�lc�̀ o^_�&>kljro^*�
?o^`evro^*�>uffab^*�Db_ffab^'�pmb`fbp�clrka�fk�qeb�Pqo^fq�lc�Dblodf^*�?ofqfpe�@lirj_f^�
^ka-lo�Mrdbq�Plrka*�T^pefkdqlk,�Clo�obmolar`qfsb�qfjfkd�`fq^qflkp�pbb�qbuq,�Q^ulkljf`�
`i^ppfcf`^qflk�^p�mbo�Ab�Do^sb�bq�^i,� &0..7'9�W*�wlb^9�J*� jbd^ilm^9� (� pvj_li�fkaf`^qbp�
^sbo^db�krj_bo�lc�_ollap�mbo�vb^o�colj�Kv_i^ab�&/765',�Q^_ib�cloj^q�^almqba�colj�
Pqo^qej^kk�&/765',

R]tkjkie_�_h]ooebe_]pekj @nkk`
-ua]n

Kkjpdo
krecankqo

F]p_d
lanek`

J]nr]h
Bao_nelpekj

Gjbn]kn`an�?jkiqn]�

D]iehu�Bekcaje`]a

=IO]ZQ[\M[�\]ZOQL][ / Kls+Pbmq >rd+Pbmq E^oq�&/715'

E]h]pdae`]a

:]VQLI�Y]ILZQ[XQVI , , ,

D]iehu�F]l]hkc]opne`]a

.KIV\PWTQ\PWLM[�PQ[XQL][ , , Elkd�bq�^i,� &0..3'

5IXITWOI[\MZ�UMZ\MV[Q / Kls+>mo >mo+= Jfiibo�^ka�@lccfk�&/74/'

<MLQOVI\P][�QVMZUQ[ +++ +++ +++ +++

=TIKM\ZWV�_W[VM[[MV[SQQ / ììì ìì�ì @o^fk�^ka�J`I^rdeifk

D]iehu�Jepdk`e`]a

0ZaX\WTQ\PWLM[�\aXQK][ / Vb^o Pmofkd

&0...^'�

E^oq�&/743'

9WXPWTQ\PWLM[�NWZIUQVI\][ .,3
olrka=
Vb^o G^k+Grk Ardrfa�^ka�M^db�&0..7'

9'� UIVL\QQ /
olrka

J^o+J^v @o^fk�^ka�J`I^rdeifk

=PaTTWTQ\PWLM[�XIXQTTW[][ / +++++ +++++

&0..._'

>PQVWTQ\PWLM[�_W[VM[[MV[SQQ / +++++ +++ E^vkbp�&/762'

D]iehu�N]cqne`]a

1Q[KWZ[WXIO]Z][�[KPUQ\\Q / G^k+J^v J^o+J^v Debo^oaf�^ka�J`I^rdeifk

2TI[[WKPQZ][�KI^QUIV][

&/773'
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2'� OQTTQ / Pbmq+J^v >mofi+J^v +++

2'� \MV]QUIV][ / >rd+J^v J^o+J^v +++

9IJQLWKPQZ][�[XTMVLM[KMV[ / Gri+>mofi J^o+>mof Kv_i^ab�^ka�J`I^rdeifk�
&/753'

=IO]Z][�ITM]\QK][ / +++ J^o+J^v +++

='� IZUI\][ 04( L`q+Pbmq Cb_+Pbmq J`I^rdeifk�^ka�Dlob�&/770'

='� JMZQVOIV][ /,6( Kls+Pbmq Cb_+Pbmq E^oq�&/715'

='� KIXQTTI\][ / G^k+J^v J^o+J^v

='� KI]ZQV][ 3[( Ab`+Pbmq J^o+Pbmq ?faib�^ka�J`I^rdeifk�&/770'

='� LITTQ / Kls+>mo J^o+>mo +++

='� OZIVW[QUIV][ 1 L`q+Pbmq Cb_+Pbmq Hl�^ka�J`I^rdeifk�&0..6'

='� PQZ[]\Q][K]T][ 2,7( Kls+Pbmq Cb_+Pbmq J`I^rdeifk�bq�^i,� &/766'

='� SMVVMZTaQ / G^k+J^v J^o+J^v J`I^rdeifk*�bq�^i,� &/767'

='� WKPW\MV[Q[ 03( =J^o+Pbmq J^o+Pbmq J`I^rdeifk�bq�^i,�&/770'

='� [M\W[][ +++ +++ +++ +++

='� [\M^MV[IM�

D]iehu�Nkn_ahh]je`]a

/ Ab`+>mofi J^o+>mofi +++

=M\ZWTQ[\PM[�MZQWUMZ][ 0 Cb_+>rd J^v+L`q Dlkbo�^ka�Dlkbo�&/751'

=IKPaKPMTM[�Z]LQ[ 0+1 Ab`+Pbm= J^o+= Dlkbo�^ka�Dlkbo�&/751'

=IKPaKPMTM[�X]JMV[KMV[�

Gjbn]kn`an�@n]_duqn]�

D]iehu�A]j_ne`]a

Dlkbo�^ka�Dlkbo�&/751'

0IVKMZ�XZWL]K\][ 0= L`q+= J^o+Grk Qo^ph�&/75.'

4TMJWKIZKQV][�WZMOWVMV[Q[ /+0 Kls+J^v Cb_+Grk +++
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:M\IKIZKQV][�OZIKQTQ[ 0 Ab`+Gri J^o+Pbm >iiv�&/753'

:'� UIOQ[\MZ / L`q+Grkb Ab`+Grk Mllib�&/744'

>WUITMWV�IV\MVVIZQ][ = +++ +++ Olbpfg^af�&/754'

>'� JZIVVMZQ

D]iehu�Adaen]ckje`]a

=

@MTUM[[][�KPMQZIOWV][�

Cle]hpe`]a

Hro^q^�&/741'

0PWZQTQI�TWVOQXM[ +++ +++ Ö +++

=]OM\\QI�OZIKQTQ[ </ Vb^o
olrka

Vb^o
olrka=

Le�^ka�Hl�&0..5'�W/

='�XZWL]K\ </ Vb^o
olrka

>mo+>rd +++

?KaZI�IK]\QNZWV[�

D]iehu�Mnackjee`]a

</ Vb^o
olrka

Ab`+>rd Le�^ka�Hl�&0./.'

0PQWVWMKM\M[�JIQZLQ / Vb^o
olrka

Ab`+J^o= E^vkbp�&/7519� /76/'9�WF+WFF9�
Gbtbqq�^ka�E^fdeq�&/755'9�J

5aI[�TaZI\][ +++ Vb^o
olrka

J^o+= E^oq�&/74.'

<ZMOWVQI�OZIKQTQ[�

D]iehu�Nejjkpdane`]a

=J^o+
Qal=

>mofi+= E^oq�&/74.'

3IJQI�[]JY]ILZI\I / Kls+Cb_ Cb_+= Fosfkb�^ka�@lccfk*�&/74.'

=QVVQ`I�MJ]ZVI +++ +++ +++ +++

='�NIJI 0 Ab`+Grk >mo+Pbmq +++

='� TQ\\WZITQ[ +++ Kls9�>mo+�
J^v

J^o+J^v9
Gri

+++

='� [KPUQ\\Q +++ +++ +++ +++

='� \]JQKWTI +++ +++ +++ +++

=QVVW\PMZM[�X]OM\\MV[Q[ +++ ììì +++ +++
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='� \IaTWZQ +++ +++ +++ E^oq�&/713'

?KTMZWXTI`�OZIV]TI\M +++ +++ +++ +++

D]iehu�T]nqje`]a

5MUQOZIX[][�V]L][ / G^k+>mo J^v+Grk E^oq�&/713'

5'� WZMOWVMV[Q[ / Cb_+>mo J^v+Gri E^oq�&/713'

D]iehu�V]jpde`]a

9WXPWXIVWXM][�JMTT][ 0 G^k+>mo J^v+>rd E^oq�&/713'*�Hkraplk�&/737'

Gjbn]kn`an�?tee`a]�

D]iehu�?tee`]a

0ITWKIZQLM[�[XQV]TQKI]LI

D]iehu�A]hh]ooeje`]a

;MW\ZaXIMI�KITQNWZVQMV[Q[ /= =+>rd J^o+>rd J`@olt*� /7509�Wi+WS

Ç�cvckb +++ +++ +++ +++

Gjbn]kn`an�Ea^ee`a]�

D]iehu�Slkca^ee`]a

AXWOMJQI�X]OM\\MV[Q[ / L`q+J^v Cb_+J^v E^oq�&/715'

5LFPAMPDEP�-LMKSPA

Qeb�cliiltfkd�pfu�^kljro^k�c^jfifbp�e^sb�_bbk�l_pbosba�fk�qeb�P^ifpe�Pb^8�

Afldbkfa^b*�D^i^qebfa^b*�E^m^ild^pqofa^b*�Ifqelafa^b*�M^drofa^b*�^ka�Mlo`bii^kfa^b,�

Cboqfifw^qflk�fp�buqbok^i�^ka�cbj^ibp�jliq*�j^qb*�^ka�buqorab�qebfo�bdd�j^ppbp�fk�o^mfa�

pr``bppflk�&Kv_i^ab*� /7659�Jlibkl`h*� /753'9�eltbsbo�fq�fp�rkhkltk�fc�qefp�^mmifbp�ql�

d^i^qebfa�ab`^mlap�^p�fkcloj^qflk�lk�qefp�c^jfiv�fp�p`^o`b�&>ijbo~l�bq�^i,*�0./.',�Qeb�

^kljro^k�ab`^mlafa�pq^db�&i^pq�i^os^i�pq^db'�fp�pljbqfjbp�obcbooba�ql�^p�^�di^r`lqelb
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&o^qebo�qe^k�jbd^ilm^'*�bpmb`f^iiv�clo�qeb�m^drofa*�afldbkfa�^ka�ifqelafa�c^jfifbp,�

Eltbsbo*�fk�qefp�obsfbt�qeb�ab`^mlafa�pq^db�tfii�_b�obcbooba�ql�^p�^�jbd^ilm^,

2AKIJW�0IMGELIDAE

Qeb�i^os^i�absbilmjbkq�lc�qeb�lkiv�Afldbkfa�pmb`fbp*�=IO]ZQ[\M[�\]ZOQL][%�fp�

bkqfobiv�ib`fqelqolmef`,�Cbj^ibp�molar`b�i^odb�bddp�fk�i^qb�c^ii�qe^q�al�klq�e^q`e�rkqfi�

>rdrpq�&Kv_i^ab*� /765',�Qebob�^ob�lkiv�qeobb�wlb^i�pq^dbp�^ka�^�jbd^ilm^i�pq^db,�Qeb�

wlb^i�pq^dbp�absbilm�rm�ql�clro�qfjbp�c^pqbo�qe^k�m^drofa�wlb^b�&Kv_i^ab*� /765',�>ii�

i^os^i�pq^dbp�^ob�abp`of_ba�_v�E^oq�&/715',

2AKIJW�3AJARHEIDAE

:]VQLI�Y]ILZQ[XQVI�fp�qeb�lkiv�il`^i�d^i^qebfa�pmb`fbp*�^iqelrde�E^oq�&/760'�e^p�

prddbpqba�qe^q�buqbkpfsb�bu^jfk^qflk�lc�qefp�pmb`fbp�j^v�obsb^i�^k�^aafqflk^i�

rkabp`of_ba�pmb`fbp,�:]VQLI�Y]ILZQ[XQVI�fp�qeb�aljfk^kq�jl_fib�fksboqb_o^qb�lk�`ifccp�lc�

fkibqp�qe^q�`ljjrkf`^qb�tfqe�qeb�PlD�&?roa�^ka�?ofkheropq*� /762',�>iqelrde�qefp�pmb`fbp�

fp�^�tfabpmob^a�pr_qfa^i�fke^_fq^kq�fk�?ofqfpe�@lirj_f^�&E^oq*� /760'*�fkcloj^qflk�^_lrq�

fqp�k^qro^i�efpqlov�^ka�obmolar`qfsb�qfjfkd�fp�p`^o`b,

Qeb�i^os^b�jliq�qeolrde�2�ql�3�wlb^i�pq^dbp�^ka�^�jbd^ilm^i�pq^db�&G,�C,�I,�E^oq*�

mbop,�`ljj*� fk�Kv_i^ab*� /765',�Qeb�clroqe�wlb^i�pq^db�lc�lqebo�d^i^qebfa�pmb`fbp�j^v�

^ipl�bfqebo�jliq�ql�^�cfcqe�wlb^i�pq^db�lo�qeb�jbd^ilm^�fk�i^_lo^qlov�`riqrob�&Dlob*� /7579�

@eofpqf^kpbk�^ka�>kdbo*� /77.',�Qeb�grsbkfib�me^pb�fp�mbi^df`�^ka�^mm^obkqiv�j^v�i^pq�rm�

ql�lkb�vb^o�&?roa*� /761',�Lcc�qeb�`l^pq�lc�Lobdlk*�i^os^b�e^sb�_bbk�q^hbk�fk�efdebpq�

^_rka^k`b�fk�i^qb�pmofkd�^ka�prjjbo*�^ka�mbi^df`�grsbkfibp�tbob�l_pbosba�arofkd�i^qb
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prjjbo�^ka�c^ii�&Ilrde*� /753',�Fk�?ofqfpe�@lirj_f^*�mbi^df`�grsbkfibp�e^sb�_bbk�

l_pbosba�fk�mi^khqlk�p^jmibp�fk�qeb�prjjbo�jlkqep�&O,�I^oplk*�mbop,�`ljj*�fk�?roa�^ka�

?ofkheropq*� /762'�^ka�_lqe�obmolar`qflk�^ka�ob`orfqjbkq�^mm^obkqiv�l``ro�arofkd�qeb�

pmofkd�&?roa*� /761',�Eltbsbo*�pbqqibjbkq�lc�mbi^df`�grsbkfibp�e^p�^ipl�_bbk�l_pbosba�fk�

qeb�c^ii�&?roa�^ka�?ofkheropq*� /762',

2AKIJW�4ANAJMGAQRPIDAE

Qebob�^ob�clro�il`^i�e^m^ild^pqofa�pmb`fbp,�.KIV\PWTQ\PWLM[�PQ[XQL][�e^p�_bbk�

klqba�^p�^�`ljjlk�obpfabkq�fk�qeb�PlD�&E^oq*� /760',�5IXITWOI[\MZ�UMZ\MV[QQ�fp�ifpqba�^p�

l``roofkd�fk�îtfabpmob^a�fk�prfq^_ib�e^_fq^qpï�fk�?ofqfpe�@lirj_f^�&E^oq*� /760'�^ka�fqp�

obmolar`qfsb�qfjfkd�e^p�_bbk�al`rjbkqba�_v�Hkrapbk�&/742',�=TIKM\ZWV�_W[MVM[[MV[SQQ�

fp�hkltk�ql�l``ro�tfqefk�Mrdbq�Plrka�&Gbkpbk*� /773'*�^iqelrde�kl�ob`loap�`lria�_b�

clrka�clo�bfqebo�lc�qeb�i^qqbo�pmb`fbp�fk�qeb�PlD,�<MLQOVI\P][�QVMZUQ[�e^p�^mm^obkqiv�_bbk�

l_pbosba�&lk`b'�^q�Mloifbo�M^pp�fk�qeb�PlD�&E^oq*� /760'9�eltbsbo*�fqp�afpqof_rqflk�fp�

qelrdeq�ql�_b�obpqof`qba�ql�qeb�lmbk�`l^pq�&Kv_i^ab*� /7659�Gbkpbk*� /773',�>k�^aafqflk^i�

pmb`fbp*�5IXITWOI[\MZ�OZMJVQ\bSQQ�e^p�_bbk�l_pbosba�lkiv�colj�^�pfkdib�ob`loa�fk�

kloqebok�?ofqfpe�@lirj_f^�&E^oq*� /760'�^ka�fp�klq�`lkpfaboba�^�il`^i�ql�qeb�P^ifpe�Pb^,

Pmb`fbp�tfqefk�qefp�c^jfiv�e^sb�_bbk�ob`bkqiv�objlsba�colj�qeb�c^jfiv�

Ifqelafa^b,�>iqelrde�ibpp�fp�hkltk�^_lrq�qeb�obmolar`qfsb�^ka�i^os^i�_flildv�lc�

e^m^ildo^pqofa�pmb`fbp*�qebv�pe^ob�pbsbo^i�ifcb�efpqlov�`e^o^`qbofpqf`p�tfqe�ifqelafa�pmb`fbp,�

Clo�bu^jmib*�e^q`efkd�l``rop�lsbo�^k�buqbkaba�qfjb�mbofla�&a^vp�clo�5'� UMZ\MV[[QQ�

XJfiibo�^ka�@lccfk*� /74/Z�^ka�tbbhp�clo�='� _W[MVMV[SQQ�XKv_i^ab*� /7659�@o^fk�^ka�

J`I^rdeifk*�0...^Z',�Qeb�i^os^i�me^pb�`lkpfpqp�lc�clro�wlb^i�pq^dbp�^ka�^�jbd^ilm^i
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pq^db�&@o^fk�^ka�J`I^rdeifk*�0...^9�Elkd�bq�^i,*�0..3'�qe^q�j^v�_b�klk+cbbafkd�&`,c,�

Jfiibo�^ka�@lccfk*� /74/',

2AKIJW�7IRHMDIDAE

Qebob�^ob�cfsb�il`^i�ifqelafa�pmb`fbp,�9WXPWTQ\PWLM[�NWZIUQVI\][�fp�hkltk�ql�bufpq�

tfqefk�qeb�PlD�&`,c,�Ardrfa�^ka�M^db*�0..7'�tebob�qebob�e^p�_bbk�fkqbobpq�fk�qeb�

absbilmjbkq�lc�̂ �cfpebov�&We^kd�bq�^e*� /777',�>PQVWTQ\PWLM[�_W[VM[[MV[SQQ�e^p�_bbk�

ifpqba�^p�tfabpmob^a�fk�?ofqfpe�@lirj_f^,�Lqebo�pmb`fbp�fk`irafkd�9WXPWTQ\PWLM[�UIV\QQ%�

=PaTTWTQ\PWLM[�XIXQTTW[][%�^ka�0ZaX\WTQ\PWLM[�\aXQK][�^ob�^ipl�tfabpmob^a�lo�`ljjlk�fk�

?ofqfpe�@lirj_f^�&E^oq*� /760'*�^ka�^mmb^o�ql�mobcbo�efde�`roobkq�^ob^p�&Gbkpbk*� /773',�>k�

^aafqflk^i�pmb`fbp*�0ZaX\WTQ\PWLM[�[Q\KPMV[Q[�fp�klq�rk`ljjlk�fk�?ofqfpe�@lirj_f^*�_rq�fp�

lkiv�clrka�lk�qeb�lrqbo�`l^pq*�m^oqf`ri^oiv�fk�`lia�t^qbop�&E^oq*� /7609�Gbkpbk*� /773',�Qeb�

afpqof_rqflk�lc�pbsbo^i�^aafqflk^i�ifqelafa�pmb`fbp�fk`irafkd�9Q\PWLM[�IMY]Q[XQVI%� 9'�

KW]M[Q%� =IZITQ\PWLM[�KIU\KPI\QK][%�=IZITWUQ[�U]T\Q[XQVI�G�^ka�='� ^MZZQTTQ�^mmb^op�ql�_b�

ifjfqba�ql�bfqebo�qeb�lrqbo�`l^pq^i�obdflk�lo�kloqebok�?ofqfpe�@lirj_f^�&E^oq*� /760'*�^ka�

^ob�qebobclob�klq�`lkpfaboba�il`^i�pmb`fbp�ebobfk,

Jlpq�il`^i�ifqelafa�pmb`fbp�^mmb^o�ql�molar`b�lkb�_olla�b^`e�vb^o�qe^q�e^q`ebp�

qeolrdelrq�qeb�pmofkd�&`,c,�Kv_i^ab*� /765',�Eltbsbo*�ob`bkq�bsfabk`b�prddbpqp�qe^q�^q�

ib^pq�lkb�pmb`fbp�!9'�NWZIUQVI\]["�obmolar`bp�_fbkkf^iiv�&Ardrfa�^ka�M^db*�0.//',�>p�fk�

qeb�E^m^ild^pqofa^b*�^�pfkdib�_olla�j^v�e^q`e�lsbo�^k�buqbkaba�qfjb�mbofla�&Kv_i^ab*�

/7659�Ardrfa�^ka�M^db*�0.//� ^ka�obcbobk`bp�qebobfk',�I^os^b�moldobpp�qeolrde�clro�wlb^i�

pq^dbp�^ka�^�klk+cbbafkd�jbd^ilm^i�pq^db,�Wlb^i�aro^qflkp�lc�0.�ql�3.�a^vp�e^sb�_bbk
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ob`loaba�clo�afccbobkq�pmb`fbp�ob^oba�^q�qbjmbo^qrobp�_bqtbbk�6+/.�á@�&Kv_i^ab*� /7659�

Ardrfa�^ka�M^db*�0..7',

2AKIJW�:AGSPIDAE

Cfcqbbk�m^drofa�pmb`fbp�`^k�_b�clrka�tfqefk�qeb�P^k�Gr^k�>o`efmbi^dl�^q�qeb�

plrqebok�buqbkq�lc�qeb�PlD�&Kv_i^ab*� /752'9�fq�fp�rk`ib^o�fc�qeb�dbldo^mef`�o^kdb�lc�qtl�

^aafqflk^i�pmb`fbp�c=IO]Z][�[M\W[][�^ka�2TI[[WKPQZ][�KI^QUIV]["�buqbkap�fkql�qeb�P^ifpe�

Pb^,�=IO]Z][�PQZ[]\Q][K]T][�fp�^�r_fnrfqlrp�fkqboqfa^i�fke^_fq^kq�fk�qeb�obdflk,�Lqebo�

`ljjlkiv�l``roofkd�pmb`fbp�fk`irab�2TI[[WKPQZ][�\MV]QUIV][%�=IO]Z][�SMVVMZTaQ%� ='�

IZUI\][%�='� WKPW\MV[Q[%�='�OZIVW[QUIV][%� ^ka�='� JMZQVOIV]['�2TI[[WKPQZ][�OQTTQ�fp�^ipl�

`ljjlk*�_rq�jlpq�ifhbiv�ql�_b�bk`lrkqboba�fk�^ob^p�`e^o^`qbofwba�_v�efde�`roobkqp�&E^oq*�

/7609�Gbkpbk*� /773',

>iqelrde�cbj^ibp�lc�j^kv�pmb`fbp�lkiv�`^oov�lkb�_olla�mbo�vb^o*�pljb�pmb`fbp�

`^k�molar`b�pbsbo^i�_ollap�&Q^_ib�0,/',�Clo�^ii�il`^i�m^drofap*�^q�ib^pq�lkb�_olla�fp�

molar`ba�_bqtbbk�i^qb�prjjbo�^ka�tfkqbo�^ka�i^os^b�^ob�qebk�obib^pba�fk�qeb�pmofkd,�

>aafqflk^i�_ollap�^ob�dbkbo^qba�lsbo�qeb�pmofkd�^ka�prjjbo�jlkqep*�^ka�e^q`efkd�j^v�

buqbka�fkql�Pbmqbj_bo�&Kv_i^ab*� /765',�M^drofa�i^os^b�moldobpp�qelrde�clro�wlb^i�pq^dbp�

^ka�^�jbd^ilm^i�pq^db,�>q�/.�á@*�qeb�wlb^i�aro^qflk�fp�`lkpfpqbkq�^jlkd�il`^i�pmb`fbp*�

o^kdfkd�colj�^olrka�3.�ql�4.�a^vp�&Kv_i^ab*� /765',�Qeb�jbd^ilm^i�pq^db�mbopfpqp�clo�

^mmolufj^qbiv�0.�a^vp�&Kv_i^ab*� /765'9�eltbsbo*�qebfo�ptfjjfkd�^_fifqv�fp�ilpq�kb^o�qeb�

jfamlfkq�lc�qebfo�aro^qflk�arb�ql�ob^_plomqflk�lc�qeb�miblmla�jrp`ibp�&Kv_i^ab*� /752',�

@ljmibqb�i^os^i�abp`ofmqflkp�^ob�lkiv�^s^fi^_ib�clo�kfkb�il`^i�pmb`fbp�&Q^_ib�0,/',
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2AKIJW�:MPCEJJALIDAE

=M\ZWTQ[\PM[�MZQWUMZ][�fp�qeb�lkiv�mlo`bii^kfa�pmb`fbp�`ljjlk�ql�qeb�PlD�&E^oq*�

/760',�>iqelrde�E^oq�&/760'�jbkqflkba�qe^q�qtl�lqebo�pmb`fbp*�=IKPaKPMTM[�X]JMV[KMV[�

^ka�='� Z]LQ[%�tbob�o^obiv�l_pbosba�^p�c^o�b^pq�^p�Sf`qlof^*�qebv�e^sb�_bbk�l_pbosba�fk�

efde�`roobkq�^ob^p�tfqefk�Mrdbq�Plrka�&Gbkpbk*� /773',�Fk�Mrdbq�Plrka*�lsfdbolrp�cbj^ib�

='� MZQWUMZ][�e^sb�_bbk�l_pbosba�colj�Cb_or^ov�ql�J^v,�Qtl�_ollap�^ob�molar`ba�qe^q�

^ob�qelrdeq�ql�e^q`e�colj�J^v�ql�>rdrpq�^ka�>rdrpq�ql�L`ql_bo*�obpmb`qfsbiv�&Hkrapbk*�

/742',�Hkrapbk�&/742'�l_pbosba�qe^q�='� Z]LQ[�`^oov�^q�ib^pq�qtl�_ollap�colj�Ab`bj_bo�

qeolrde�>rdrpq*�qeb�cfopq�lc�tef`e�e^q`eba�_bqtbbk�J^o`e�^ka�>mofi,�Lcc�qeb�Lobdlk�

`l^pq*�_lqe�=M\ZWTQ[\PM[�^ka�=IKPaKPMTM[�wlb^b�tbob�mobpbkq�vb^o�olrka�^ka�tbob�jlpq�

^_rka^kq�_bqtbbk�J^v�^ka�Grkb*�G^kr^ov�^ka�Cb_or^ov*�^ka�L`ql_bo�^ka�Klsbj_bo�

&Ilrde*� /753',�I^os^b�moldobpp�qeolrde�qtl�wlb^i�pq^dbp�^ka�^�jbd^ilm^i�pq^db*�tfqe�

i^os^i�abp`ofmqflkp�^s^fi^_ib�clo�b^`e�pmb`fbp�&Q^_ib�0,/',

5LFPAMPDEP�.PACHWSPA

Qeb�cliiltfkd�_o^`evro^k�c^jfifbp�`^k�_b�clrka�fk�qeb�P^ifpe�Pb^8�@^k`ofa^b*�

@ebfo^dlkfa^b*�Bmf^iqfa^b*�Lofdlkffa^b*�Mfkklqebofa^b*�S^orkfa^b*�^ka�U^kqefa^b,�

?o^`evro^k�obmolar`qflk�afccbop�colj�qebfo�^kljro^k�`lrkqbom^oqp�fk�qe^q�cboqfifw^qflk�fp�

fkqbok^i�^ka�cbj^ibp�^ob�`^m^_ib�lc�pqlofkd�pmboj�&E^oqklii*� /747',� Fk�pljb�`^pbp*�pr`e�^p�

clo�0PQWVWMKM\M[�JIQZLQ%�cbj^ibp�`^k�pr``bppcriiv�cboqfifwb�^k�bdd�j^pp�tfqe�pmboj�qe^q�

e^p�_bbk�pqloba�clo�rm�ql�qtl�vb^op�&M^ri*� /762',
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2AKIJW�/ALCPIDAE

Qeb�cliiltfkd�clro�`^k`ofa�pmb`fbp*�mobsflrpiv�^ii�tfqefk�0IVKMZ�_rq�klt�

^ppfdkba�ql�afccbobkq�dbkbo^�&P`etbfqwbo�^ka�Cbiaj^kk�0...'*�^ob�`ljjlk�fk�qeb�P^ifpe�

Pb^�&Lobkp^kw�^ka�D^iir``ef*� /766'8�:M\IKIZKQV][�UIOQ[\MZ%�:M\IKIZKQV][�OZIKQTQ['�

0IVKMZ�XZWL]K\][%�^ka�4TMJWKIZKQV][�WZMOWVMV[Q['�Qtl�^aafqflk^i�pmb`fbp*�>WUITMWV�

IV\MVVIZQ][�^ka�>WUITMWV�JZIVVMZQ%�^ob�cobnrbkqiv�bk`lrkqboba�lk�qeb�lrqbo�`l^pq�&E^oq*�

/7609�Gbkpbk*� /773',�Ob`bkqiv*�_lqe�pmb`fbp�e^sb�_bbk�l_pbosba�abbm�fkpfab�qeb�Gr^k�ab�

Cr`^�pqo^fq�&I^j_�^ka�E^k_v*�0..39�T,�Ardrfa*�Mbop,�@ljj,',�>WUITMWV�JZIVVMZQ�fp�

jlomelildf`^iiv�pfjfi^o�ql�4'� WZMOWVMV[Q[�&Ab?olppb�bq�^e*� /77.^'9�qebobclob�qeb�

mobpbk`b�lc�qefp�pmb`fbp�fk�qeb�P^ifpe�Pb^�j^v�_b�rkaboobmloqba�arb�ql�jfpfabkqfcf`^qflk,�

Qeb�ifcb�efpqlov�lc�il`^i�`^k`ofap�e^p�ob`bfsba�`lkpfabo^_ib�^qqbkqflk�`ljm^oba�ql�lqebo�

dolrmp�_b`^rpb�lc�qebfo�b`lkljf`�fjmloq^k`b�^p�^�cfpebov�obplro`b�&J�UIOQ[\MZ"�

&Cfpebofbp�^ka�L`b^kp*�0./.^'�^ka�qebfo�b`lildf`^i�fjmloq^k`b�^p�moba^qlop�&Ara^p�bq�^e*

0..3',

Fk�Mrdbq�Plrka*�:'�OZIKQTQ[%� :'� UIOQ[\MZ%� 0'�XZWL]K\][%� ^ka�4'� WZMOWVMV[Q[�

molar`b�^�mofj^ov�_olla�arofkd�qeb�c^ii�^ka�tfkqbo�qe^q�e^q`ebp�fk�qeb�pmofkd�&Hkrapbk*�

/7429�Pqo^qej^kk*� /7659�Lobkp^kw�^ka�D^iir`ef*� /766',�B^`e�pmb`fbp�j^v�molar`b�^�

pj^iibo�pb`lka�_olla�fk�qeb�pmofkd�lo�prjjbo�qe^q�albp�klq�obnrfob�^aafqflk^i�j^qfkd�

&Pqo^qej^kk*� /765',�Tfqefk�qeb�P^k�Gr^k�Fpi^kap*�pbqqibjbkq�lc�:'�OZIKQTQ[�e^p�_bbk�

prddbpqba�ql�l``ro�arofkd�i^qb�prjjbo�^ka�b^oiv�c^ii*�tebob^p�mb^h�pbqqibjbkq�bsbkqp�lc�

:'� UIOQ[\MZ%� 4'� WZMOWVMV[Q[%�^ka�@,�XZWL]K\][�e^sb�_bbk�l_pbosba�fk�Griv�^ka�>rdrpq�

&Lobkp^kw�^ka�D^iir`ef*� /766',�>aafqflk^i�:'� UIOQ[\MZ�pbqqifkd�bsbkqp�l_pbosba�fk�J^v�

^ka�b^oiv�Grkb�fk�qeb�Gr^k�ab�Cr`^�pqo^fq�^ka�P^k�Gr^k�Fpi^kap�e^sb�_bbk�^qqof_rqba�ql
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i^os^i�fkqorpflkp�colj�`l^pq^i�mlmri^qflkp�&Afkkbi�bq�^i,*� /771',�Fk�Mrdbq�Plrka*�

:M\IKIZKQV][�OZIKQTQ[�jbd^ilm^b�e^sb�_bbk�l_pbosba�colj�J^v�qeolrde�L`ql_bo�

&Qlt^ka^�^ka�Qerbpbk*�0..4'*�tebob^p�jbd^ilm^b�lc�:'� UIOQ[\MZ�^ka�4'� WZMOWVMV[Q[�

e^sb�_bbk�l_pbosba�colj�J^v�ql�>rdrpq�&Lobkp^kw�^ka�D^iir`ef*� /7679�Jfkbo�bq�^i,*�

0...',�>q�/.�á@�qeb�jb^k�wlb^i�aro^qflk�lc�qebpb�clro�pmb`fbp�fp�_bqtbbk�4.�ql�5.�a^vp�

&Prihfk�^ka�J`Hbbk*� /772',�Qeb�k^qro^i�aro^qflk�qeb�bkqfob�J � UIOQ[\MZ�i^os^i�me^pb�e^p�

_bbk�bpqfj^qba�^q�^mmolufj^qbiv�/1.�a^vp�lcc�qeb�`l^pq�lc�Lobdlk�&Ilrde*� /754'�^ka�

/.3+/03�a^vp�lcc�qeb�@l^pq�lc�@^ifclokf^�&Obfiiv*� /761',�Cloj^i�i^os^i�abp`ofmqflkp�^ob�

klq�^s^fi^_ib�clo�4'� WZMOWVMV[Q[�^ka�>'� JZIVVMZQ'

2AKIJW�/HEIPAGMLIDAE

@MTUM[[][�KPMQZIOWV][�fp�qeb�lkiv�il`^i�`ebfo^dlkfa�pmb`fbp�&E^oq*� /760',� Fk�

?ofqfpe�@lirj_f^*�qefp�pmb`fbp�fp�ifpqba�^p�î`ljjlk�fk�prfq^_ib�^ob^pï�&E^oq*� /760'�^ka�

e^p�_bbk�ob`loaba�fk�prosbvp�`lkarbqba�_lqe�fk�plrqebok�^ka�kloqebok�obdflkp�lc�qeb�PlD�

&?roa�bq�^i,*�0..7',�>iqelrde�pljb�fkcloj^qflk�albp�bufpq�lk�qeb�qfjfkd�^ka�bqelildv�lc�

j^qfkd�fk�qefp�pmb`fbp�colj�G^m^kbpb�mlmri^qflkp�&H^jfl�bq�^i,*�0..0�^ka�obcbobk`bp�

qebobfk'*� ifcb�efpqlov�fkcloj^qflk�lc�Kloqeb^pq�M^`fcf`�mlmri^qflkp�fp�sfoqr^iiv�klk+

bufpqbkq,�Fk�?ofqfpe�@lirj_f^*�j^qfkd�e^p�_bbk�l_pbosba�fk�b^oiv�pmofkd�&E^oq*� /760'�^ka�

jbd^ilm^b�e^sb�_bbk�bliib`qba�colj�proc^`b�pt^ojp�fk�J^v�colj�qeb�P^k�Gr^k�Fpi^kap�

&Jfkbo�bq�^i,*�0...',� Fk�Di^`fbo�?^v*�>i^ph^*�mb^h�wlb^i�^_rka^k`b�^ka�qeb�mobpbk`b�lc�

jbd^ilm^b�e^sb�_bbk�l_pbosba�fk�>mofi�^ka�_bqtbbk�J^v�^ka�Grkb*�obpmb`qfsbiv�&Cfpebo*

0..4',�Qebob�^ob�kl�il`^i�i^os^i�abp`ofmqflkp�_rq�^ii�i^os^i�pq^dbp�e^sb�_bbk�abp`of_ba�

colj�^�G^m^kbpb�mlmri^qflk�&Hro^q^*� /741',
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2AKIJW�1NIAJRIDAE

0PWZQTQI�TWVOQXM[G�=]OM\\QI�OZIKQTQ[%� =]OM\\QIXZWL]K\I%�^ka�?KaZI�IK]\QNZWV[�^ob�

qeb�clro�bmf^iqfa�pmb`fbp�il`^i�ql�qeb�P^ifpe�Pb^,�Sfoqr^iiv�klqefkd�fp�hkltk�^_lrq�qeb�ifcb�

efpqlov�lc�@,� TWVOQXM[%�_rq�fk�Mrdbq�Plrka*�='� OZIKQTQ[%� ='�XZWL]K\I�^ka�?'� IK]\QNZWV[�e^sb�

_bbk�klqba�ql�`^oov�_ollap�qeolrdelrq�qeb�vb^o�&Hkrapbk*� /742',�E^q`efkd�l_pbos^qflkp�

_v�Hkrapbk�&/742'�^ob�abq^fiba�fk�Q^_ib�0,/,�>q�iltbo�i^qfqrabp*�='�XZWL]K\I�^ka�?'�

IK]\QNZWV[�cbj^ibp�^ob�`^m^_ib�lc�molar`fkd�kbt�_ollap�bsbov� /� ql�0�jlkqep�&Efkbp*�

/760',�Qbjmlo^i�qobkap�lc�i^os^i�^_rka^k`b�lcc�qeb�Lobdlk�`l^pq�prddbpq�e^q`efkd�lc�

bmf^iqfa�i^os^b�l``rop�vb^o�olrka*�tfqe�mb^h�e^q`efkd�_bqtbbk�J^v�^ka�Grkb�&Ilrde*�

/753',�I^os^b�lc�̂ ii�bmf^iqfa�pmb`fbp�^ob�jlomelildf`^iiv�afpqfk`q�colj�lqebo�j^glfa�

dolrmp�^ka�e^sb�qtl�wlb^i�^ka�lkb�jbd^ilm^i�pq^db�&Le�^ka�Hl*�0..59�0./.',

2AKIJW�9PEGMLIIDAE

Qebob�^ob�qeobb�il`^i�lobdlkffa�pmb`fbp�fk`irafkd�0PQWVWMKM\M[�JIQZLQ%�5aI[�

TaZI\][%�^ka�<ZMOWVQI�OZIKQTQ['�Lsfdbolrp�@,� JIQZLQ�cbj^ibp�e^sb�_bbk�l_pbosba�vb^o�

olrka�^ka�fq�fp�qelrdeq�qe^q�_ollap�^ob�molar`ba�^kkr^iiv�&@,�Pq^rab*�mbop,�`ljj*�fk�

Pqo^qej^kk*� /7659�M^ri*� /762',�L_pbos^qflkp�fk�Ofsbop�Fkibq*�kloqe�lc�S^k`lrsbo�Fpi^ka*�

e^sb�fkaf`^qba�qe^q�i^os^b�^ob�obib^pba�mofj^ofiv�fk�qeb�b^oiv�pmofkd�&Clkd�^ka�Arke^j*

0..5',�Lsfdbolrp�5'� TaZI\][�e^sb�_bbk�l_pbosba�vb^o�olrka*�^ka�_ollap�buqoraba�fk�i^qb�

prjjbo�^mmb^o�ql�e^q`e�fk�Cb_or^ov�^ka�J^o`e�&E^oq*� /74.',�Lsfdbolrp�<'� OZIKQTQ[�e^sb�

_bbk�l_pbosba�_bqtbbk�J^o`e�^ka�Pbmqbj_bo�^ka�bddp�ob^av�ql�e^q`e�e^sb�_bbk�

l_pbosba�fk�J^o`e�^ka�>mofi�&E^oq*� /74.',�I^os^b�moldobpp�qeolrde�qtl�wlb^i�pq^dbp�^ka�

^�jbd^ilm^i�pq^db,
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2AKIJW�:ILLMRHEPIDAE

Qebob�^ob�^q�ib^pq�kfkb�mfkklqebofa�pmbbfbp�qe^q�obpfab�fk�?ofqfpe�@lirj_f^,�

Eltbsbo*�qeb�dbldo^mef`�o^kdb�lc�j^kv�lc�qebpb�pmbbfbp�fp�rkhkltk,�Mfkklqebofa�bo^_p�

&pmb`fbp�k^jb�fk�m^obkqebpbp'�ifsb�pvj_flqf`^iiv�tfqe�afccbobkq�_bkqef`�fksboqb_o^qbp*�

fk`irafkd�_fs^isbp�c3IJQI�[]JY]ILZI\I%�=QVVQ`I�NIJI%� =QVVQ`I�TQ\\WZITQ["%�qrkf`^qbp�

c=QVVW\PMZM[�X]OM\\MV[Q[%� =QVVW\PMZM[�\IaTWZQ"%�jra�peofjm�c=QVVQ`I�[KPUQ\\Q%�?KTMZWXTI`�

OZIV]TI\I"�^ka�qr_b�atbiifkd�mliv`e^bqbp�c=QVVQ`I�MJMZVI%� =QVVQ`I�\]JQKWTI"�&E^oq*

/760',�Qeb�cliiltfkd�qeobb�pmb`fbp�e^sb�_bbk�klq�_bbk�l_pbosba�kb^o�qeb�PlD*�_rq�^ob�

ifpqba�^p�tfabpmob^a�lo�`ljjlk�fk�?ofqfpe�@lirj_f^�&E^oq*� /7609�Gbkpbk*� /773'8�='�

[KPUQ\\Q%�='� \]JQKWTI%�?'�OZIV]TI\I'

?bb^rpb�j^kv�lc�qebpb�pmb`fbp�^ob�klq�b^pfiv�bk`lrkqboba*�qebob�fp�ifqqib�

fkcloj^qflk�^s^fi^_ib�lk�qebfo�obpmb`qfsb�ifcb�efpqlofbp,�>�abq^fiba�^``lrkq�lc�qeb�3'�

[]JY]ILZI\I�ifcb�`v`ib�t^p�molsfaba�_v�Mb^o`b�&/744^',�Fk�Mrdbq�Plrka*�lsfdbolrp�3'�

[]JY]ILZI\I�tbob�cfopq�l_pbosba�fk�Klsbj_bo�rkqfi�e^q`efkd�tef`e�l``rooba�fk�Cb_or^ov,�

>ipl�fk�Mrdbq�Plrka*�cbj^ibp�lc�='�NIJI �^ka�='� TQ\\WZITQ[�^ob�lsfdbolrp�colj�tfkqbo�ql�

b^oiv�pmofkd*�^ka�^d^fk�_bqtbbk�pmofkd�^ka�i^qb�prjjbo�&Mb^o`b*� /744_',�I^os^b�lc�_lqe�

pmb`fbp�^ob�qelrdeq�ql�e^q`e�lk`b�fk�qeb�pmofkd*�^ka�^d^fk�i^qbo�fk�qeb�prjjbo�

&Pqo^qej^kk*� /765',�I^os^b�`liib`qba�colj�lkb�lsfdbolrp�='� \IaTWZQ�pmb`fjbk�fk�J^o`e�

e^q`eba�fk�J^v�&E^oq*� /713',�Mfkklqebofa�i^os^b�moldobpp�qeolrde�^�qtl�ql�cfsb�wlb^i�

pq^dbp*�abmbkafkd�lk�qeb�pmb`fbp*�^ka�^�jbd^ilm^i�pq^db,�>�obif^_ib�i^os^i�abp`ofmqflk�fp�

^s^fi^_ib�lkiv�clo�=QVVW\PMZM[�\IaTWZQ�&Q^_ib�0,/',
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2AKIJW�=APSLIDAE

5MUQOZIX[][�V]L][�^ka�5MUQOZIX[][�WZMOWVMV[Q[�^ob�qtl�s^orkfa�pmb`fbp�

`ljjlk�fkqboqfa^iiv�fk�?ofqfpe�@lirj_f^�&E^oq*� /760',�Fk�Mrdbq�Plrka*�5 � V]L][�^ka�5 �

WZMOWVMV[Q[�cbj^ibp�e^sb�_bbk�l_pbosba�abmlpfqfkd�bddp�fk�G^kr^ov�^ka�Cb_or^ov*�

obpmb`qfsbiv,�?v�>mofi�^ijlpq�^ii�cbj^ibp�lc�_lqe�pmb`fbp�tbob�lsfdbolrp*�^ka�_^q`efkd�

l``rooba�colj�J^v�ql�Grkb�clo�5 � V]L][�^ka�buqbkaba�fkql�Griv�clo�5 � WZMOWVMV[Q[�

&Hkrapbk*� /742',�Pfjfi^o*�_rq�ibpp�buqbkpfsb�l_pbos^qflkp�e^sb�_bbk�j^ab�_v�E^oq�&/713'�

colj�Abm^oqrob�?^v*�K^k^fjl*�?ofqfpe�@lirj_f^,�Qebpb�l_pbos^qflkp�^ob�`lkpfpqbkq�tfqe�

qebpb�pmb`fbp�molar`fkd�lkb�_olla�mbo�vb^o*�^iqelrde�Hkrapbk�&/742'�afa�klqb�qe^q�:/#�

lc�5'� V]L][�molar`ba�^�pb`lka�_olla,�Qeb�i^os^b�moldobpp�qeolrde�clro�wlb^i�pq^dbp�^ka�

^�jbd^ilm^i�pq^db,

2AKIJW�>ALRHIDAE

Qtl�u^kq_fa�pr_pmb`fbp�lc�9WXPWXIVWXM][�JMTT][�obpfab�fk�?ofqfpe�@lirj_f^�

fk`irafkd�9'� JMTT][�JMTT][%�`ljjlk�fk�qeb�fkqboqfa^i�wlkb*�^ka�9�JMTT][�LQMOMV[Q[%�ibpp�

cobnrbkqiv�bk`lrkqboba�fk�qeb�pr_qfa^i�wlkb�&E^oq*� /760',�Fk�Mrdbq�Plrka*�9'� JMTT][�JMTT][�

cbj^ibp�molar`b�qtl�_ollap�mbo�vb^o,�Qeb�cfopq�_olla�e^p�_bbk�l_pbosba�fk�G^kr^ov�^ka�

bsbkqr^iiv�e^q`eba�fk�J^v�&Hkrapbk*� /742',�Fk�?ofqfpe�@lirj_f^*�E^oq�&/713'�l_pbosba�

e^q`efkd�colj�J^v�ql�>rdrpq,�Qeb�pb`lka�_olla�fp�buqoraba�pllk�^cqbo�tef`e�

mobprj^_iv�e^q`ebp�fk�Pbmqbj_bo�&Hkrapbk*� /742',�Qebob�fp�sfoqr^iiv�kl�fkcloj^qflk�

^s^fi^_ib�clo�9'� JMTT][�LQMOMV[Q[�fk�qeb�obdflk,�U^kq_fa�i^os^b�moldobpp�qeolrde�clro�wlb^i�

pq^dbp�^ka�^�jbd^ilm^i�pq^db,�E^oq�&/713'�abp`of_ba�qeb�i^os^i�pq^dbp�lc�9'� JMTT][�JMTT][%�

tebob^p�^�i^os^i�abp`ofmqflk�lc�W,� JMTT][�LQMOMV[Q[�t^p�molsfaba�_v�Hkrapbk�&/737',



4.

5LFPAMPDEP�-VIIDEA

Jbj_bop�lc�qefp�fkco^loabo�^ob�jra�_rooltfkd�peofjm+ifhb�ab`^mlap�`^qbdlofwba�

tfqefk�qeb�dolrm�Obmq^kqf^�&E^oq*� /760',�Qebpb�lod^kfpjp�^ob�eb^sfiv�abmbkabkq�lk�qebfo�

_roolt�clo�pebiqbo*�cbbafkd*�^ka�obmolar`qflk�&@lbiel�bq�^i,*�0...',

2AKIJW�-VIIDAE

0ITWKIZQLM[�[XQV]TQKI]LI�fp�qeb�lkiv�il`^i�^uffa�pmb`fbp�^ka�e^p�_bbk�obmloqba�

colj�qeb�PlD�&E^oq*� /7609�?roa�bq�^i,*�0..7',�Sfoqr^iiv�klqefkd�fp�hkltk�^_lrq�qefp�

pmb`fbp�lqebo�qe^k�qe^q�fq�fp�jlpqiv�`liib`qba�fk�cgloap�&E^oq*� /760',

2AKIJW�/AJJIALAQQIDAE

Qtl�`^iif^k^ppfa�pmb`fbp*�;MW\ZaXIMI�KITQNZWVQMV[Q[�^ka�;'�OQOI[�^ob�`ljjlk�fk�

?ofqfpe�@lirj_f^�&E^oq*� /760',�@lkpfabo^_iv�ibpp�fkcloj^qflk�fp�^s^fi^_ib�clo�S,�OQOI[�

`ljm^oba�ql�fqp�`lkdbkbo�;'� KITQNWZVQMV[Q[%�mol_^_iv�_b`^rpb�qebpb�pmb`fbp�^ob�afccf`riq�ql�

pbm^o^qb�jlomelildf`^iiv�&^p�grsbkfibp�^ka�^ariq�cbj^ibp'�&Mbjbq�bq�^e*�0./.',� Fq�fp�

qebobclob�mlppf_ib�qe^q�pqrafbp�lk�;'� KITQNWZVQMV[Q[�j^v�fk`irab�;'�OQOI[�fkafsfar^ip,

Fk�Tfii^m^�?^v*�T^pefkdqlk*�lsfdbolrp�^ka�pmbkq�;'� KITQNWZVQMV[Q[�cbj^ibp�e^sb�

_bbk�l_pbosba�colj�>mofi�qeolrde�>rdrpq*�^ka�colj�Grkb�ql�>rdrpq�obpmb`qfsbiv*�

tebob^p�ob`orfqjbkq�e^p�_bbk�l_pbosba�colj�>rdrpq�ql�L`ql_bo�&Arj_^ria�bq�^e*� /774',�

Fk�^�ob`bkq�pqrav*�;'� KITQNWZVQMV[Q[�wlb^b�e^sb�_bbk�l_pbosba�fk�Tfii^m^�?^v�colj�J^o`e�

qeolrde�Pbmqbj_bo�tfqe�mb^h�^_rka^k`b�_bqtbbk�J^v�^ka�>rdrpq�&Do^e^j�^ka�?liibkp*�

0./.',
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5LFPAMPDEP�3EBIIDEA�

2AKIJW�<NMGEBIIDAE

AXWOMJQIX]OM\\MV[Q[�fp�qeb�lkiv�il`^i�rmldb_ffa�pmb`fbp,�Qefp�lk`b�`ljjlk�

pmb`fbp�e^p�ob`bkqiv�ab`ifkba�ao^j^qf`^iiv�^ilkd�qeb�M^`fcf`�`l^pq�fk�^ppl`f^qflk�tfqe�^k�

fk`ob^pba�mobs^ibk`b�lc�̂ �`^pqo^qfkd�m^o^pfqf`�_lmvofa�fplmla*�<Z\PQWVM�OQNNMVQ[%�qelrdeq�

ql�_b�fkqolar`ba�colj�G^m^k�&Dofccbk*�0..79�Arj_^ria�bq�^i*�0.//',� Fk�Tfii^m^�?^v*�

T^pefkdqlk*�lsfdlolrp�^ka�pmbkq�cbj^ibp�e^sb�_bbk�l_pbosba�colj�L`ql_bo�ql�J^v�^ka�

Cb_or^ov�ql�J^v�obpmb`qfsbiv*�tebob^p�ob`orfqjbkq�l``rooba�colj�>mofi�ql�Grkb�

&Arj_^ria�bq�^i,*� /774',�Lsfdbolrp�cbj^ibp�e^sb�_bbk�l_pbosba�colj�G^kr^ov�ql�>mofi�fk�

?ofqfpe�@lirj_f^�^ka�fk�i^qb�tfkqbo*�pmofkd*�^ka�prjjbo�fk�Mrdbq�Plrka�&E^oq*� /715',�

E^oq�&/715'�^ipl�klqba�qe^q�i^os^b�j^v�_b�clrka�fk�mi^khqlk�p^jmibp�colj�Cb_or^ov�

qeolrde�J^v,
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AF?NRCP�1�

?�`ao_nelpekj�kb�op]ca+ola_ebe_�`e]cjkope_�_d]n]_pano�kb�h]^kn]pknu�na]na`�vka]a�kb�

4TMJWKIZKQV][�WZMOWVMV[Q[�&Ba_]lk`]8�@n]_duqn]8�A]j_ne`]a'�

1,/,� ?^opn]_p

>�pbofbp�lc�jlomelildf`^i�`e^o^`qbop�tbob�fabkqfcfba�colj�i^_lo^qlov�ob^oba�

4TMJWKIZKQV][�WZMOWVMV[Q[�wlb^b�qe^q�`^k�_b�rpba�ql�ob^afiv�afpqfkdrfpe�qefp�pmb`fbp�colj�

lqebo�`^k`ofap�fk�qeb�P^ifpe�Pb^*�Kloqe�B^pq�M^`fcf`,�@^o^m^`b�ibkdqe�^ka�^�abq^fiba�

abp`ofmqflk�lc�qeb�^_aljbk�^ka�qbiplk�tbob�molsfaba�clo�qeb�cfsb�wlb^i�pq^dbp�lc�qefp�

pmb`fbp,�Lqebo�cb^qrobp�mobsflrpiv�`lkpfaboba�clo�`^k`ofa�fabkqfcf`^qflk�tbob�^ipl�

afp`rppba,�Abp`ofmqflkp�tbob�prmmibjbkqba�tfqe�bpqfj^qbp�lc�pq^db�aro^qflk�^ka�jloq^ifqv�

lc�wlb^b�ob^oba�^q�^�jb^k�qbjmbo^qrob�lc�/1,12�á@�&é�.,.0�P?',�Pq^db+pmb`fcf`�aro^qflk�

^ka�jloq^ifqv�tbob�dbkbo^iiv�`lkpfpqbkq�tfqe�mobsflrp�bpqfj^qbp�clo�i^os^b�lc�qefp�pmb`fbp�

ob^oba�^q�afccbobkq�qbjmbo^qrobp,�Qeb�ibkdqe�^ka�^kdib�lc�i^qbo^i�bulpmfkbp�molgb`qfkd�

colj�qeb�qbiplk�^p�tbii�^p�qeb�ibkdqe�lc�mlpqboli^qbo^i�pmfkbp�molgb`qfkd�colj�qeb�

^_aljfk^i�pljfqbp�tbob�fabkqfcfba�^p�qeb�jlpq�prfq^_ib�cb^qrobp�clo�i^os^i�fabkqfcf`^qflk,

1,0,� Gjpnk`q_pekj

Qeb�ifcb�`v`ib�lc�j^kv�_bkqef`�j^ofkb�fksboqb_o^qbp�fk`irabp�^�afpmbopfsb�

mi^khqlkf`�i^os^i�me^pb,�I^os^i�afpmbop^i�fp�^k�fjmloq^kq�abqbojfk^kq�lc�mlmri^qflk�

`lkkb`qfsfqv�&Mfkba^�bq�^i,*�0..5'*�^ka�qeb�prmmiv�^ka�pbqqibjbkq�lc�i^os^b�`^k�_b�

fkcirbkqf^i�ql�qeb�avk^jf`p�lc�̂ ariq�mlmri^qflkp�&D^fkbp�bq�^i,*� /763',�Cfbia�pqrafbp�

fksbpqfd^qfkd�qeb�afpmbopflk�^ka�ob`orfqjbkq�lc�̀ o^_�i^os^b�^ob�lcqbk�ifjfqba�_v�fpprbp
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obd^oafkd�pmb`fbp�^ka�pq^db�fabkqfcf`^qflk�&Gbkpbk�bq�^i,*� /7709�>_biiÖ�^ka�Drbo^l*� /7779�

Ifkaibv�^ka�?^qqbk*�0..69�M^oal�bq�^i,*�0..7',� Pr`e�fpprbp�e^sb�_bbk�^aaobppba�tfqe�

fabkqfcf`^qflk�pqrafbp�_^pba�lk�jlomelildf`^i�abp`ofmqflkp�lc�i^_lo^qlov�ob^oba�

pmb`fjbkp,�I^_lo^qlov�ob^ofkd�e^p�^ipl�_bbk�rqfifwba�ql�nr^kqfcv�qeb�aro^qflk�lc�i^os^i�

pq^dbp�tef`e*�fk�qeb�^_pbk`b�lc�cfbia�a^q^*�e^p�_bbk�rpba�ql�bpqfj^qb�lo�jlabi�afpmbop^i�

afpq^k`b�&Pe^khp�bq�^e*�0..19�Jbq^u^p�^ka�P^rkabop*�0..7',

Qeb�cliiltfkd�clro�`^o`fkfa�pmb`fbp*�mobsflrpiv�^ii�tfqefk�0IVKMZ�_rq�klt�

^ppfdkba�ql�afccbobkq�dbkbo^�&P`etbfqwbo�^ka�Cbiaj^oj�0...'*�^ob�`ljjlkiv�clrka�fk�qeb�

P^ifpe�Pb^�&Lobkp^kw�^ka�D^iir`ef*� /766'8�:M\IKIZKQV][�UIOQ[\MZ%�:M\IKIZKQV][�

OZIKQTQ['�0IVKMZ�XZWL]K\][%�^ka�4TMJWKIZKQV][�WZMOWVMV[Q['�Qeb�o^kdb�lc�qtl�^aafqflk^i�

`^k`ofa�pmb`fbp*�>WUITMWV�IV\MVVIZQ][�^ka�>'� JZIVVMZQ%�qe^q�^ob�cobnrbkqiv�bk`lrkqboba�

lk�qeb�lrqbo�`l^pq�&E^oq*� /7609�Gbkpbk*� /773'�e^p�buqbkaba�abbm�fkql�qeb�Gr^k�ab�Crb^�

Pqo^fq�&I^j_�^ka�E^k_v*�0..39�T,�Ardrfa*�mbop,�`ljj,',�@^k`ofa�`o^_p�^ob�`ljjlk�

moba^qlop�fk�fkqboqfa^i�^ka�pr_qfa^i�e^_fq^qp�fk�qeb�obdflk�&Hkrapbk*� /7429�Pjfqe�bq�^i,�

/777_9�Ara^p�bq�^e*�0..3'�^ka�qebfo�i^os^b�^ob�^jlkd�qeb�jlpq�^_rka^kq�fk�mi^khqlk�

p^jmibp�colj�qeb�Kloqeb^pq�M^`fcf`�&Cfpebo*�0..49�A^iv�^ka�Hlk^o*�0..69�Ifkaibv�^ka�

?^qqbk*�0..6',�Jloblsbo*�qeb�Arkdbkbpp�`o^_�&J�UIOQ[\MZ"�fp�lkb�lc�qeb�j^fk�

`ljjbo`f^iiv�cfpeba�`o^_�pmb`fbp�^ilkd�qeb�Kloqeb^pq�M^`fcf`�`l^pqifkb�&Ebiiftbii*�0..79�

Cfpebofbp�^ka�L`b^kp*�0./.^'9�qebobclob*�`^k`ofa�i^os^b�e^sb�_bbk�lc�fkqbobpq�fk�cfbia�

pqrafbp�qe^q�abp`of_b�`ljjrkfqv�`ljmlpfqflk�^ka�^_rka^k`b�lc�i^os^i�`o^_p�&Ilrde*

/7549�Obfiiv*� /761',�Fabkqfcf`^qflk*�eltbsbo*�e^p�_bbk�mol_ibj^qf`�arb�ql�jlomelildf`^i�

pfjfi^ofqfbp�_bqtbbk�`boq^fk�`lkdbkbop�&b,d,�Mrip*�0../',�Ql�a^qb*�`ljmibqb�i^os^i�

abp`ofmqflkp�^ob�^s^fi^_ib�clo�b^`e�`^k`ofa�pmb`fbp�bu`bmq�4'� WZMOWVMV[Q[%�^ka�>'� JZIVVMZQ
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&Mllib*� /7449�Qo^ph*� /75.9�>iiv*� /7539�Olbpfg^af*� /754',�Fiirpqo^qflkp�lc�D,� WZMOWVMV[Q[�

wlb^b�^ob�^s^fi^_ib�lkiv�colj�cfbia+`liib`qba�i^os^b�qbkq^qfsbiv�fabkqfcfba�colj�buqbok^i�

`e^o^`qbop�^ka�pbq^i�`lrkqp�&Ilrde*� /753'9�^iqelrde�Ab_olppb�bq�^i,� &/77._'�`i^fjba�qe^q�

D,� WZMOWVMV[Q[�i^os^b�tbob�i^_lo^qlov�ob^oba�_v�Ilrde�&/753',

Fk�j^kv�b^pbp*�fabkqfcf`^qflk�lc�̀ lkdbkbof`�pmb`fbp�`^k�obiv�lk�^�pfkdib�

jlomelildf`^i�cb^qrob�&Gbkpbk�bq�^e*� /770',� Fk�qeb�b^pb�lc�̀ ^k`ofa�pmb`fbp*�qeb�^oj^qrob�

^ka�pbq^qflk�lc�qeb�qbiplk�^ob�^jlkd�qeb�jlpq�cobnrbkqiv�rpba�af^dklpqf`�`e^o^`qbofpqf`p�

&Ilrde*� /7539�Mrip*�0../9�Of`b�^ka�Qprhfjro^*�0..5',�Mrip�&0../'�prjj^ofwba�pljb�

rkfnrb�cb^qrobp�colj�mobsflrp�abp`ofmqflkp�lc�̀ ^k`ofa�pmb`fbp*�^ka�Of`b�^ka�Qprhfjro^�

&0..5'�molsfaba�^k�fabkqfcf`^qflk�hbv�clo�qeb�cfopq�wlb^i�pq^dbp�lc�@,� UIOQ[\MZ%�:'�

XZWL]K\][%�:'�OZIKQTQ[%�^ka�>'� IV\MVVIZQ][%�_rq�klq�D,� WZMOWVMV[Q[�lo�>'� JZIVVMZQ'�Qeb�

jbd^ilm^i�pq^db�lc�D,�WZMOWVMV[Q[�`^k�_b�ob^afiv�fabkqfcfba�_v�lsbo^ii�pfwb�^ka�^_pbk`b�

lc�pmfkbp�molgb`qfkd�colj�qeb�sbkqo^i�proc^`b�lc�qeb�mboblmlap�&Ab_olppb�bq�^e*� /77.^9�

/77._',

?^pba�lk�abp`ofmqflkp�^s^fi^_ib�fk�qeb�ifqbo^qrob�`fqba�^_lsb*�^�cbt�pqrafbp�e^sb�

fabkqfcfba�`^k`ofa�wlb^b�D,� WZMOWVMV[Q[�&b,d,�M^oh�^ka�Pefoibv*�0..39�Cfpebo*�0..4',�

Eltbsbo*�qeb�jlomelildf`^i�cb^qrobp�kb`bpp^ov�ql�al�pl�e^sb�klq�_bbk�rk^j_fdrlrpiv�

fabkqfcfba,�Qefp�pqrav�molsfabp�hbv�jlomelildf`^i�fkcloj^qflk�qe^q�tfii�c^`fifq^qb�

fabkqfcf`^qflk�lc�D,� WZMOWVMV[Q[�i^os^b�tfqe�obpmb`q�ql�pvjm^qof`�`^k`ofap*�^ka�tfii�

fjmolsb�qeb�obplirqflk�^ka�obif^_fifqv�lc�cfbia�pqrafbp�fksbpqfd^qfkd�i^os^i�avk^jf`p�lc�

@^k`ofa^b,
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1,1,� K]pane]ho�]j`�Kapdk`o

1,1,/,� Fqo^]j`nu�]j`�_qhpqna

Qtl�lsfdbolrp�cbj^ib�4'� WZMOWVMV[Q[�bo^_p�tbob�`liibbqba�colj�qeb�pelobifkb�fk�

qeb�sf`fkfqv�lc�Sf`qlof^*�?ofqfpe�@lirj_f^,�Qeb�`o^_p�tbob�ebia�^q�qeb�Rkfsbopfqv�lc�

Sf`qlof^�fk�^�ob+`fo`ri^qfkd�pb^t^qbo�pvpqbj�tfqe�obdri^o�fkmrq�lc�cobpe�pb^t^qbo�`liib`qba�

colj�qeb�l`b^k,�Qeb�t^qbo�t^p�`lkqfkr^iiv�p^ka+cfiqboba*�RS�qob^qba�^ka�`efiiba�ql�

j^fkq^fk�^�qbjmbo^qrob�_bqtbbk�/.�á@�^ka�/2�á@,�Cbj^ib�`o^_p�tbob�mi^`ba�fk�^�0.�I�

mi^pqf`�`lkq^fkbo�tfqe�`lkqfkrlrp�cilt�lc�pb^t^qbo�^ka�^�qef`h�_lqqlj�i^vbo�lc�p^ka�^ka�

ol`h�pr_pqo^qb�rkqfi�qebfo�_ollap�e^q`eba� lk�J^o`e�/5�&Cbj^ib�>'�^ka�J^o`e�0.*�0./.�

&Cbj^ib�?',�E^q`eba�wlb^b�m^ppba�qeolrde�^k�lsbocilt�mfmb�^ka�bkqboba�^�53.�jI�

`lkq^fkbo�tfqe�^�2..�mj�Kfqbu�ã�jbpe�_lqqlj*�prpmbkaba�fk�^�/� I�_b^hbo,�>ii�i^os^b�

e^q`eba�^q�kfdeq�^ka�tbob�`liib`qba�qeb�cliiltfkd�jlokfkd,�Lkiv�^`qfsb�ptfjjfkd�wlb^b�

tbob�hbmq�clo�pr_pbnrbkq�`riqrob,

Wlb^b�tbob�`riqroba�fk�/� I�di^pp�_b^hbop�fjjbopba�fk�^�pb^+q^_ib,�Qeb�_b^hbop�

tbob�cfiiba�ql�^mmolufj^qbiv�6..�jI�tfqe�pb^t^qbo�colj�q^mp�`lkkb`qba�ql�qeb�ob+

`fo`ri^qfkd�pvpqbj�abp`of_ba�^_lsb,�>�pfkdib�`riqrob�colj�Cbj^ib�>�`lkpfpqba�lc�14�

wlb^b,�Cfsb�`riqrobp�tbob�l_q^fkba�colj�Cbj^ib�?,�Clro�lc�qebpb�`riqrobp�tbob�^iil`^qba�

17+2.�i^os^b�^ka�tbob�rpba�ql�nr^kqfcv�pq^db�aro^qflk�^ka�pq^db+pmb`fcf`�jloq^ifqv,�>�

cfcqe�`riqrob*�fkfqf^iiv�`lkq^fkfkd�^mmolufj^qbiv�/..�wlb^b*�t^p�j^fkq^fkba�^p�^k�

^iqbok^qfsb�plro`b�lc�i^os^b�^ka�bursf^b�clo�jlomelildf`^i�abp`ofmqflk,

@riqrobp�tbob�cba�.Z\MUQI�k^rmiff�a^fiv�&kbtiv�e^q`eba�ql� /� a^v�lia'�^q�^�abkpfqv�

qe^q�tlria�obpriq�fk�kb^oiv�^ii�fkafsfar^ip�_bfkd�`lkprjba�tfqefk�02�elrop,�Qbjmbo^qrob�

t^p�fkfqf^iiv�jb^proba�^q�^�jfa+abmqe�colj�^q�ib^pq�lkb�`riqrob�b^`e�a^v,�Tebk�^�m^oqf^i
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sboqf`^i�pqo^qfcf`^qflk�t^p�abqb`qba�tfqefk�qeb�`riqrobp*�qbjmbo^qrob�ob^afkdp�tbob�

ob`loaba�_lqe�^q�qeb�proc^`b�^ka�_lqqlj�lc�b^`e�`riqrob,�Qeb�jb^k�qbjmbo^qrob�jb^proba�

lk�^�a^fiv�_^pfp*�^ka�lsbo�qeb�wlb^i�aro^qflk*�t^p�`^i`ri^qba�_v�mllifkd�^ii�qbjmbo^qrob�

jb^probjbkqp�&jfaaib*�proc^bb*�^ka�_lqqlj'�^`olpp�Cbj^ib�?�`riqrobp�&Cfd,�1,/',

Wlb^b�tbob�qo^kpcbooba�ql�^�_b^hbo�tfqe�cobpe�pb^t^qbo�^ka�^�kbt�prmmiv�lc�

.Z\MUQI�lk�^�a^fiv�_^pfp,�Fk�qeb�mol`bpp*�ifsb�wlb^b�tbob�`lrkqba�^ka�qeb�bursf^b�^ka�

ab^a�i^os^b�tbob�objlsba�^ka�bkrjbo^qba�clo�bpqfj^qflk�lc�pq^db�aro^qflk�^ka�jloq^ifqv,�

Qeb�jb^k�pq^db�aro^qflk�t^p�`^i`ri^qba�^p�qeb�afccbobk`b�_bqtbbk�qeb�^sbo^db�krj_bo�lc�

a^vp�obnrfoba�ql�ob^be�qeb�pr_pbnrbkq�pq^db�colj�qeb�^sbo^db�krj_bo�lc�a^vp�ql�ob^`e�qeb�

pq^db�lc�fkqbobpq�é�qeb�pq^ka^oa�boolo�lc�qeb�qfjb�obnrfoba�ql�ob^`e�qeb�pr_pbnrbkq�pq^db�

&Ardrfa�^ka�M^db*�0..7',� Pq^db+pmb`fcf`�jloq^ifqv�t^p�`^i`ri^qba�^p�qeb�krj_bo�lc�ab^a�

wlb^b�fk�qeb�pq^db�lc�fkqbobpq�afsfaba�_v�qeb�qlq^i�krj_bo�lc�i^os^b�qe^q�pr``bppcriiv�

jliqba�ql�qe^q�pq^db,�L_pbos^qflkp�colj�b^`e�lc�qeb�clro�`riqrobp�tbob�mlliba�ql�molsfab�

^k�bpqfj^qb�lc�aro^qflk�^ka�jloq^ifqv�clo�b^`e�pq^db,�Rkfabkqfcfba�cfi^jbkqlrp�pellqp�

&_^bqbof^�lo�crkdrp'�tbob�l_pbosba�lk�qeb�bulphbibqlk�lc�cfopq�pq^db�wlb^b,�>iqelrde�

wlb^b�^mmb^oba�ql�peba�qeb�cfi^jbkqp�tfqe�qebfo�bulphbibqlk�rmlk�jliqfkd*�qeb�cfi^jbkqp�

ob^mmb^oba�kb^o�qeb�bka�lc�qebfo�pr_pbnrbkq�pq^db,�Qefp�m^qqbok�mbopfpqba�fk�^ii�`riqrobp�clo�

qeb�i^os^i�aro^qflk,�>�3.�jd-I�Pqobmqljv`fk�plirqflk�t^p�fkfqf^iiv�^aaba�ql�^ccb`qba�

`riqrobp*�_rq�fqp�rpb�t^p�afp`lkqfkrba�tebk�cfi^jbkqp�ob^mmb^oba�fk�qeb�pb`lka�wlb^i�

pq^db,
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Cfdrob�1,/,�S^of^qflk�lc�jb^k�qbjmbo^qrob�&é/� PB'�ob`loaba�a^fiv�colj�clro�D,�
WZMOWVMV[Q[�`riqrobp�e^q`eba�colj�cbj^ib�?�lsbo�qeb�bkqfob�wlb^i�aro^qflk,�Pm^`fkd�
_bqtbbk�qeb�sboqf`^i�_^op�obmobpbkq�qeb�^sbo^db�pq^db�aro^qflk,� Qbjmbo^qrob�a^q^�tbob�
klq�^s^fi^_ib�clo�a^vp� /*0*� /4*�2/*�^ka�20,�WF+WS*�wlb^i�pq^dbp�lkb�ql�cfsb,
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1,1,0,� Kknldkhkce_]h�]j]huoeo

I^os^i�j^qbof^i�t^p�cfuba�^ka�mobpbosba�fk�^�_lo^qb�_rccboba�2+3#�plirqflk�lc�

cloj^ifk�fk�pb^t^qbo,�I^os^b�colj�_lqe�cbj^ibp�tbob�rpba�clo�jlomelildf`^i�^k^ivpfp*�

bu`bmq�clo�`^o^m^`b�ibkdqe�&@I'*�tef`e�t^p�jb^proba�lkiv�colj�Cbj^ib�?�`riqrobp,�Qeb�

@I�lc�wlb^b�&k�;�/.'�^ka�jbd^ilm^b�&k�;�5'�tbob�jb^proba*�mofj^ofiv�colj�mobpbosba�

bursf^b*�^p�fiirpqo^qba�_v�Mleib�&/77/',�Ql�jb^prob�@I*�fj^dbp�tbob�^`nrfoba�colj�^�

MfubIFKH�/172�`^jbo^�jlrkqba�lk�^�Wbfpp�Pqbjf�0...+@P�pqboblp`lmb,�Fj^dbp�tbob�

qebk�`^mqroba�rpfkd�MfubIFKH�@^mqrob�PB�plcqt^ob�^ka�jb^probjbkqp�tbob�l_q^fkba�

rpfkd�qeb�oribo�qlli�fk�>al_b�Melqlpelm�@P3�Buqbkaba�plcqt^ob,�Qeb�oribo�qlli�t^p�

`^if_o^qba�rpfkd�pifab�jf`oljbqbo�fj^dbp�`^mqroba�^q�qeb�^mmolmof^qb�j^dkfcf`^qflk�&3.u*�

10u*�03u�^ka�0.u',�Qeb�krj_bo�lc�j^ufiifmba�k^q^qlov�pbq^b�t^p�^ipl�bkrjbo^qba�clo�

b^`e�wlb^i�pq^db,

Fiirpqo^qflkp�tbob�fkfqf^iiv�ao^tk�colj�^�mobpbosba�wlb^�qe^q�e^a�ob`bkqiv�e^q`eba�

lo�jliqba�ql�qeb�pq^db�lc�fkqbobpq,�Qeb�^_aljbk�t^p�objlsba�colj�b^`e�pmb`fjbk*�

jlrkqba�rkabo�^�`lsbopifm�prmmloqba�_v�mi^pqf`fkb�cbbq*�^ka�sfbtba�tfqe�^k�Livjmrp�

?E+0+?EQ�jf`olp`lmb,� Fj^dbp�tbob�^`nrfoba�colj�^�Ibf`^�A@26.�`^jbo^�^ka�`^mqroba�

rpfkd�Ibf`^�FJ3.�plcqt^ob,�Ql�fiirpqo^qb�b^`e�pq^db*�fj^dbp�colj�jriqfmib�cl`^i�mi^kbp�

tbob�lsboi^fa�^ka�qo^`ba�rpfkd�qeb�?orpe�Qlli�colj�>al_b�Melqlpelm�@P3�Buqbkaba�

plcqt^ob,�Cfsb�bursf^b�colj�b^`e�cbj^ib�^q�b^`e�pq^db�tbob�rpba�ql�bu^jfkb�s^of^_fifqv�

lc�jlomelildf`^i�cb^qrobp,�Qefp�pqrav�t^p�klq�fkqbkaba�ql�_b�^�`ljmobebkpfsb�

jlomelildf`^i�abp`ofmqflk�clo�qeb�i^os^b�lc�4'� WZMOWVMV[Q['�Fkpqb^a*�tb�cl`rpba�mofj^ofiv�

lk�`e^o^`qbofpqf`p�lc�qeb�^_aljbk�^ka�qbiplk�^p�qebv�tbob�`lkpfaboba�qeb�jlpq�rpbcri�clo�

afccbobkqf^qfkd�4'� WZMOWVMV[Q[�wlb^b�colj�qelpb�lc�pvjm^qof`�`^k`ofap,
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1,2,� Paoqhpo

1,2,/,� Qp]ca�`qn]pekj�]j`�iknp]hepu

Qeb�jb^k�pq^db�aro^qflk�do^ar^iiv�fk`ob^pba�colj�qeb�cfopq�&6,37�a�é�.,/1'�ql�qeb�

clroqe�wlb^i�pq^db�&//,..�a�é�.,0/'�^ka�qebk�^_ormqiv�fk`ob^pba�fk�qeb�cfcqe�pq^db�&/3,6/� a�

é�.,22'�&Cfd,�1,0>',�Kl�jb^k�pq^db�aro^qflk�t^p�^s^fi^_ib�clo�qeb�jbd^ilm^i�pq^db�arb�ql�

/..#�jloq^ifqv,�Mbo`bkq�jloq^ifqv�cir`qr^qba�_bqtbbk�.,6#�^ka�3,5#�qeolrde�qeb�cfopq�

clro�wlb^i�pq^dbp*�^ka�qebk�fk`ob^pba�ao^j^qf`^iiv�&fk�qeobb�lc�qeb�clro�`riqrobp'�rm�ql�^k�

lsbo^ii�s^irb�lc�4/,.#�fk�qeb�cfcqe�wlb^i�pq^db�&Cfd,�1,0?',�Sfoqr^iiv�^ii�jloq^ifqv�arofkd�

qeb�cfcqe�wlb^i�pq^db�l``rooba�tebk�wlb^b�c^fiba�ql�jliq�pr``bppcriiv�ql�jbd^ilm^b,� Fk�

qebpb�`^pbp*�wlb^b�peba�lkiv�m^oqp�lc�qebfo�bulphbibqlk*�pljbqfjbp�pr``bppcriiv�objlsfkd�

m^oq�lc�qeb�`^o^m^`b*�_rq�c^fiba�ql�bjbodb�colj�qeb�^_aljbk�^ka�j^ufiif^ov�^mmbka^dbp,�

Lqebo�i^os^b�pr``bppcriiv�peba�qebfo�bulphbibqlk�_rq�_b`^jb�afpcfdroba9�qebpb�^_kloj^i�

i^os^b�afba�tfqefk�/+2�a^vp�^cqbo�^qqbjmqfkd�ql�jliq,

1,2,0,� Xka]�iknldkhkcu

Qeb�^sbo^db�`^o^m^`b�ibkdqe�fk`ob^pba�colj�lkb�wlb^i�pq^db�ql�qeb�kbuq9�eltbsbo�

qebob�t^p�ibpp�molklrk`ba�fk`ob^pb�colj�qeb�clroqe�ql�cfcqe�wlb^i�pq^db�qe^q�t^p�^ipl�

^ppl`f^qba�tfqe�fk`ob^pba�s^of^_fifqv�fk�`^o^m^`b�ibkdqe�&Q^_ib�1,/',�Qeb�krj_bo�lc�

k^q^qlov�pbq^b�lk�qeb�cfopq�^ka�pb`lka�j^ufiifmbap�fk`ob^pba�colj�2�ql� /.�_v�fk`objbkqp�lc�

qtl�colj�qeb�cfopq�ql�clroqe�wlb^i�pq^db,�Fk�qeb�cfcqe�wlb^i�pq^db*� //� k^q^qlov�pbq^b�tbob�

mobpbkq�lk�qeb�cfopq�j^ufiifmba9�qeb�bulmla�lc�qeb�pb`lka�j^ufiifmba�e^a�//� ^mf`^i
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Cfdrob�1,0,�>'�Jb^k�pq^db�aro^qflkp�&)/� PB'�^ka�?'�
mbo`bkq�jloq^ifqv�`^i`ri^qba�colj�mlliba�l_pbos^qflkp�
q^hbk�colj�clro�`riqrobp�lc�i^os^b�obib^pba�_v�cbj^ib�
?,� WF+WS*�wlb^i�pq^dbp�lkb�ql�cfsb,
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Q^_ib�1,/,�Jlomelildf`^i�cb^qrobp�lc�4'� WZMOWVMV[Q[%�colj�wlb^b�lc�qtl�cbj^ibp,�
>sbo^db�`^o^m^`b�ibkdqe�&jj'�é� /� PB�tbob�lkiv�jb^proba�colj�cbj^ib�?�^ka�^ob�
`ljm^oba�ql�qelpb�obmloqba�colj�Ilrde�&/753',�KP*�k^q^qlov�pbq^b9�C>P*�krj_bo�lc�
pfjmib�pbq^b�lk�cfopq�^_aljfk^i�pljfqb9�@I*�`^o^m^`b�ibkdqe9�WF+WS*�wlb^i�pq^dbp� /+39�J*�
jbd^ilm^i�pq^db,

Pq^db KP C>P @I�é�/�PB @I�&Ilrde*�/753^'
Xh 2 . /,53�é.,.0 /,42
XGG 4 . 0,1/�é.,./ 0,4.
XGGG 6 .+/ 1,./�é.,.0 1 G4
XGT /. 0+1 1,7/�é.,.0 2,26
vr /0+/1 1+2 2,32�é�.,.2( 306
J ++++ ++++ 0,4/�é.,.4( /14

(WS�jb^probjbkqp fk`iraba�qtl telib�wlb^b &mobpbosba�ifsb'
(J�jb^probjbkqp�tbob�^ii�l_q^fkba�colj�telib�jbd^ilm^b�&mobpbosba�ifsb'

k^q^qlov�pbq^b�^ka�^�/0(�pre+^mf`^i�pbq^,�>k�^aafqflk^i�&/1('�pr_+^mf`^i�pbq^�^mmb^oba�lk�

lkb�lc�qeb�pb`lka�j^ufiifmbap�lk�^�pfkdib�pmb`fjbk,

Qeb�^_aljbk�t^p�`ljmlpba�lc�pbsbo^i�pljfqbp�^ka�^�_fcro`^qb�qbiplk�&Cfd,�1,1',�

Cfsb�pljfqbp�tbob�mobpbkq�fk�qeb�cfopq�^ka�pb`lka�wlb^i�pq^dbp*�^ka�^�pfuqe�pljfqb�t^p�

^aaba�fk�qeb�qefoa�pq^db�_bqtbbk�qeb�cfcqe�pljfqb�^ka�qeb�qbiplk,�Qeb�obi^qfsb�ibkdqe�lc�

mlpqboli^qbo^i�pmfkbp�il`^qba�lk�pljfqbp�qeobb�ql�cfsb�fk`ob^pba�pr_pq^kqf^iiv�colj�qeb�cfopq�

ql�qeb�qefoa�wlb^i�pq^db,�Qebpb�pmfkbp�buqbkaba�ql�qeb�afpq^i�bka�lc�qeb�pr_pbnrbkq�

^_aljfk^i�pbdjbkq�colj�qeb�qefoa�ql�cfcqe�wlb^i�pq^db�&^ka�pljbqfjbp�_bvlka�fk�qeb�qefoa�

wlb^i�pq^db',�Miblmla�_rap�^mmb^oba�lk�qeb�sbkqo^i�proc^`b�lc�qeb�^_aljbk�fk�qeb�clroqe�

wlb^i�pq^db*�_b`ljfkd�i^odbo�fk�qeb�cfcqe�pq^db,� Pj^ii�pfjmib�pbq^b�tbob�mobpbkq�lk�qeb�

alop^i�proc^`b�lc�qeb�^_aljbk�^ka�qbiplk�^p�fiirpqo^qba�fk�Cfd,�1,1,�Qeb�krj_bo�lc�qebpb�

pbq^b�lk�qeb�cfopq�^_aljfk^i�pljfqb�s^ofba�_bqtbbk�pmb`fjbkp�&Q^_ib�1,/',�Qeb�krj_bo�

^ka�`lkcfdro^qflk�lc�qeb�pj^ii�pfjmib�pbq^b�^ka�miblmla�_rap�^ob�fk`iraba�ebob�clo�

`ljmibqbkbpp�_rq�^ob�klq�`lkpfaboba�^p�fjmloq^kq�cb^qrobp�clo�fabkqfcf`^qflk,�>�i^qbo^i�^ka



Wi WFF WRF WFS vr

Cfdrob�1,1,�Alop^i�sfbt�lc�qeb�^_aljbk�^ka�qbiplk�lc�b^`e�4'� WZMOWVMV[Q[�wlb^i�
pq^db,�P`^ib�_^o�;�1..�dj,�Pqor`qrobp�lk�sbkqo^i�proc^`b�^ob�fiirpqo^qba�_v�pqfmmiba�
ifkbp,�WF+WS,�wlb^i�pq^dbp�lkb�ql�cfsb,
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alop^i�bulpmfkb�tbob�mobpbkq�lk�b^`e�cro`^�lc�qeb�qbiplk,�Qeb�i^qbo^i�bulpmfkb�t^p�

^mmolufj^qbiv�lkb�clroqe�ql�lkb�cfcqe�qeb�ibkdqe�lc�qeb�cro`^,�Lk�^�pfkdib�qefoa�wlb^*�^k�

^aafqflk^i�&pj^iibo'�i^qbo^i�mol`bpp�t^p�l_pbosba�lk�qeb�ofdeq�crob^�lc�qeb�qbiplk�il`^qba�

mlpqboflo�ql�qeb�i^qbo^i�bulpmfkb,� Fk�qeb�cfopq�qtl�wlb^i�pq^dbp*�qeobb�ilkd�mirjlabkqf`ri^qb�

pbq^b�molgb`qba�colj�qeb�fkkbo�crob^i�j^odfk,�Clroqe�^ka�cfcqe�pj^iibo�pbq^b�tbob�^aaba�

jbaf^iiv�fk�qeb�qefoa�^ka�clroqe�wlb^i�pq^dbp�obpmb`qfsbiv,

1,3,� Beo_qooekj

1,3,/,� Qp]ca�`qn]pekj�]j`�iknp]hepu

Wlb^b�lc�4'� WZMOWVMV[Q[�e^sb�_bbk�l_pbosba�e^q`efkd�_bqtbbk�Cb_or^ov�^ka�J^v�

&Lobkp^kw�^ka�D^iirbbf*� /7669�Hkrapbk*� /742'*�^�mbofla�^q�tef`e�qeb�jb^k�qbjmbo^qrob�

fk�qeb�Plrqebok�Pqo^fq�lc�Dblodf^�fp�^mmolufj^qbiv�7,6� á@�&Cfpebofbp�^ka�L`b^kp�@^k^a^*

0..7',�Qeb�aro^qflk�lc�qeb�wlb^i�me^pb�e^p�_bbk�abqbojfkba�ql�_b�^mmolufj^qbiv�5.�a^vp�

^q�^�pfjfi^o�qbjmbo^qrob�&/.�á@'�&Prihfk�^ka�J`Hbbk*� /772'*�tef`e�t^p�_bilt�qeb�

qbjmbo^qrob�qe^q�qeb�i^os^b�bumbofbk`ba�fk�qeb�mobpbkq�pqrav�&z/1� á@',� Fq�fp�tbii�hkltk�

qe^q�absbilmjbkq^i�pq^db�aro^qflk�fk�`o^_�i^os^b�ab`ob^pbp�tfqe�fk`ob^pfkd�qbjmbo^qrob�

&>kdbo�bq�^i,*�0..19�0..29�E^j^p^hf*�0..19�Ardrfa�^ka�M^db*�0..7'*�^ka�qeb�pq^db+�

pmb`fcf`�aro^qflkp�lc�wlb^b�abp`of_ba�ebobfk�tbob�qebobclob�`lkpfpqbkq�tfqe�qelpb�obmloqba�

clo�D,�WZMOWVMV[Q[�_v�Prihfk�^ka�J`Hbbk�&/772'�^q�qbjmbo^qrobp�lc�/.�á@�^ka�/3� á@,

Pq^db+pmb`fcf`�i^os^i�jloq^ifqv�^ipl�obpbj_iba�m^qqbokp�mobsflrpiv�obmloqba�clo�D,�

WZMOWVMV[Q[�_v�Prihfk�^ka�J`Hbbk�&/772',�Eltbsbo*�fk�qeb�mobpbkq�pqrav*�^k�

rkbumb`qbaiv�tfab�o^kdb�lc�jloq^ifqv�ibsbip�l``rooba�fk�qeb�cfcqe�pq^db*�tef`e�fp�mrwwifkd�

`lkpfabofkd�qe^q�qeb�`riqrobp�tbob�fkabmbkabkq�colj�b^`e�lqebo�_rq�tbob�pr_gb`qba�ql�kb^o
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fabkqf`^i�ob^ofkd�`lkafqflkp,�Efde�i^os^i�jloq^ifqv�fk�qeb�cfcqe�wlb^i�pq^db�j^v�e^sb�_bbk�^�

obpriq�lc�̂ �krqofqflk^i�abcfbfbkbv,�Clo�bu^jmib*�?^vilk�&0..7'�abjlkpqo^qba�qe^q�qeb�

qbojfk^i�wlb^i�pq^db�lc�qeb�jra�bo^_*�?KaTTI�\ZIVY]MJIZQKI%�bkaroba�eb^sv�jloq^ifqv�

tebk�cba�.Z\MUQI�k^rmiff�lkiv*�`ljm^oba�ql�i^os^b�cba�^�jlob�afsbopb�afbq�&olqfcbop�)�

.Z\MUQI"'

1,3,0,� Kknldkhkcu�]j`�G`ajpebe_]pekj

Bu`bmq�clo�qeb�cfopq�wlb^i�pq^db*�`^o^m^`b�ibkdqep�jb^proba�fk�qeb�mobpbkq�pqrav�

tbob�peloqbo�qe^k�qelpb�mobsflrpiv�obmloqba�_v�Ilrde�&/753',�Croqebojlob*�jbd^ilm^b�

l_q^fkba�colj�qeb�mobpbkq�pqrav�tbob�_bilt�lo�kb^o�qeb�iltbpq�pfwb�ifjfq�mobsflrpiv�

abpbof_ba�clo�p^jmibp�q^hbk�colj�qeb�P^ifpe�Pb^�&Ab_olppb�bq�^i,*� /77._',�Qerp*�`^o^m^bb�

ibkdqep�colj�wlb^b�`liibbqba�colj�qeb�cfbia�^ob�ifhbiv�pljbte^q�ilkdbo�qe^k�qelpb�

obmloqba�ebobfk,�I^_lo^qlov�ob^ofkd�`lkafqflkp�j^v�m^oqf^iiv�af`q^qb�pr`e�afccbobk`bp*�^p�

t^qbo�nr^ifqv*�qbjmbo^qrob*�afbq*�^ka-lo�_^`qbof^i�lo�crkd^i�fkcb`qflkp�j^v�^ii�mi^v�^�olib�

fk�qeb�doltqe�lc�wlb^b,�Qeb�s^of^qflk�fk�qbjmbo^qrob�bumbofbk`ba�lsbo�qeb�wlb^i�aro^qflk�

t^p�_ofbciv�abp`of_ba�&Cfd,�1,/,'*�_rq�lsbo^ii*�qebob�^mmb^oba�ql�_b�kl�pboflrp�fpprbp�

obd^oafkd�i^os^i�doltqe,

Ilkd�mlpqboli^qbo^i�pmfkbp�lk�qeb�^_aljfk^i�pbdjbkqp�^ka�peloq�^brqbiv�^kdiba�

i^qbo^i�pmfkbp�lk�qeb�qbiplk�tbob�qeb�jlpq�obj^oh^_ib�cb^qrobp�clo�qeb�af^dklpfp�lc�4'�

WZMOWVMV[Q[�wlb^b,�Qebpb�jlomelildfb^i�`e^o^bqbofpqfbp�^ob�olrdeiv�`lkpfpqbkq�tfqe�

fiirpqo^qflkp�molsfaba�_v�Ilrde�&/753',�Eltbsbo*�Ilrde�&/753'�afa�klq�^bhkltibadb�qeb�

ibkdqe�lc�qeb�^_aljfk^i�pmfkbp*�tefbe�fp�^k�fjmloq^kq�af^dklpqf`�cb^qrob�clo�pljb�wlb^i�

pq^dbp�^p�abpbof_ba�_bilt,�Qeb�^_aljfk^i�pmfkbp�_b`ljb�m^oqf`ri^oiv�rpbcri�tebk�qeb
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qbiplk�pmfkbp�^ob�a^j^dba�lo�jfppfkd,�Ilrde�&/753'�^ipl�obmloqba�qe^q�qeb�pb`lka�

j^ufiifmbap�lc�qeb�cfcqe�wlb^i�pq^db�e^a�lkiv�//� k^q^qlov�pbq^b*�tebob^p�qeb�cfcqe�wlb^b�

ob^oba�fk�qeb�mobpbkq�pqrav�e^a�/0�^ka�lk`b�bsbk�/1�lc�qebpb�pbq^b,� Fk�^aafqflk*�^ka�

`lkqo^ov�ql�te^q�t^p�abp`of_ba�_v�Mrip�&0../'*�qebob�t^p�kl�bsfabk`b�lc�qeb�mobpbk`b�lc�

qtl�m^fop�lc�i^qbo^i�bulpmfkbp�lk�qeb�qbiplk,�>�pb`lka�i^qbo^i�mol`bpp�lk�lkb�pfab�lc�qeb�

qbiplk�t^p�abqb`qba�lk�^�pfkdib�pmb`fjbk*�_rq�qefp�t^p�mobprj^_iv�^k�^_kloj^ifqv,

Fk�^ii�pq^dbp*�qeb�qbiplk�jlomelildv�lc�D,� WZMOWVMV[Q[�wlb^b�obpbj_iba�qe^q�lc�:'�

OZIKQTQ[�^ka�>'� IV\MVVIZQ]['�Eltbsbo*�wlb^b�lc�:'� OZIKQTQ[�^ka�>'� IV\MVVIZQ][�^ob�

klqf`b^_iv�pj^iibo�fk�pfwb�&Of`b�^ka�Qprhfjro^*�0..5'*�^ka�e^sb�peloqbo�mlpqboli^qbo^i�

pmfkbp�molgb`qfkd�colj�^_aljfk^i�pljfqbp�qeobb*�clro*�^ka�cfsb�&>iiv*� /7539�Olbpfg^af*�

/754',�Qeb�cfopq�wlb^i�pq^db�lc�:'� UIOQ[\MZ�e^p�i^qbo^i�bulpmfkbp�qe^q�^ob�ilkdbo�^ka�ci^ob�

c^oqebo�lrq�colj�qeb�qbiplk�cro`^�qe^k�qelpb�abp`of_ba�ebobfk�clo�4'� WZMOWVMV[Q[�&Mllib*�

/7449�Ilrde*� /753',�Fk�^aafqflk*�qeb�pb`lka�^ka�qefoa�wlb^i�pq^dbp�lc�:'� UIOQ[\MZ�e^sb�

peloqbo�mlpqboli^qbo^i�pmfkbp�molgb`qfkd�colj�^_aljfk^i�pljfqbp�qeobb*�clro*�^ka�cfsb*�^ka�

^k�^aafqflk^i�m^fo�lc�pbq^b�lk�qeb�qbiplk%p�fkkbo�crob^i�j^odfk�&Mllib*� /7449�Ilrde*� /753',�

Qeb�clroqe�^ka�cfcqe�wlb^i�pq^dbp�lc�:'� UIOQ[\MZ�^ob�^ipl�klqf`b^_iv�i^odbo�qe^k�qelpb�lc�

4'� WZMOWVMV[Q['

>jlkd�qeb�clro�`^k`ofa�pmb`fbp*�i^os^b�lc�@,�XZWL]K\][�^ka�4'� WZMOWVMV[Q[�

^mmb^o�ql�_b�qeb�jlpq�afccf`riq�ql�pbm^o^qb�&Ilrde*� /7539�Mrip*�0../',�?^pba�lk�mobsflrp�

abp`ofmqflkp�lc�i^_lo^qlov�ob^oba�@,�XZWL]K\][�wlb^b�_v�Qo^ph�&/75.'*�^ka�cfbia�`^rdeq�

cfopq�wlb^b�_v�Of`b�^ka�Qprhfjfo^�&0..5'*�^�cbt�cb^qrobp�`^k�_b�rpba�ql�rk^j_fdrlrpiv�

afpqfkdrfpe�qebpb�pmb`fbp,�Clo�bu^jmib*�qeb�i^qbo^i�bulpmfkbp�molgb`qfkd�colj�qeb�qbiplk�lc�

D,� WZMOWVMV[Q[�wlb^b�^ob�peloqbo�^ka�^kdiba�jlob�^`rqbiv�ql�b^`e�cro`^�qe^k�qelpb�lc�@,



54

XZWL]K\]['�Qebpb�afccbobk`bp�^mmb^o�ql�_b`ljb�ibpp�l_sflrp�fk�qeb�cfcqe�wlb^i�pq^db�

&Qo^ph*� /75.',� Fk�^aafqflk*�pr_pq^kqf^iiv�ilkdbo�mlpqboli^qbo^i�pmfkbp�molgb`q�colj�qeb�qefoa�

^ka�clroqe�^_aljfk^i�pljfqbp�fk�qeb�cfopq�ql�clroqe�wlb^i�pq^db�lc�D,� WZMOWVMV[Q['

Croqebojlob*�fk�qeb�qefoa�wlb^i�pq^db*�qeb�fkkbo�j^odfk�lc�qeb�qbiplk�lc�4'�

WZMOWVMV[Q[�e^p�2)2�pbq^b�`ljm^oba�ql�3)3�pbq^b�fk�@,�XZWL]K\]['�>ka�fk�qeb�cfcqe�wlb^i�

pq^db*�qeb�bulmla�lc�qeb�pb`lka�j^ufiifmba�lc�@,�XZWL]K\][�e^p�_bbk�abp`of_ba�^p�e^sfkd�

/1�^mf`^i�k^q^qlov�pbq^b�&Qo^ph*� /75.'*�tebob^p�qe^q�lc�4'� WZMOWVMV[Q[�e^p� //� ^mf`^i�

k^q^qlov�pbq^b�mirp�^k�^aafqflk^i�pr_^mf`^i�pbq^,�>k�buqbkpfsb�cfbia�pqrav�lcc�qeb�@bkqo^i�

Lobdlk�`l^pq�qe^q�rpba�qebpb�i^qqbo�qtl�`ofqbof^�^p�af^dklpqf`�cb^qrobp�t^p�rk^_ib�ql�

mlpfqfsbiv�fabkqfcv�@,�XZWL]K\][�wlb^b�&Ilrde*� /753'*�ib^sfkd�qeb�rqfifqv�lc�qebpb�cb^qrobp�

fk�nrbpqflk,

>�prjj^ov�lc�afccbobk`bp�_bqtbbk�i^os^i�`^k`ofa�abp`ofmqflkp�&Mrip*�0../'�

obsb^iba�qe^q�^�alop^i�bulmpfkb�lk�qeb�qbiplk�t^p�kbfqebo�jbkqflkba�klo�fiirpqo^qba�fk�

Qo^phóp�&/75.'�abp`ofmqflk�lc�0'�XZWL]K\][�wlb^b,�Eltbsbo*�qeb�^_pbk`b�lc�qefp�cb^qrob�fp�

klq�ob`ljjbkaba�clo�fabkqfcf`^qflk�lc�@,�XZWL]K\][%�^p�fq�fp�mobpbkq�lk�qeb�cfopq�wlb^b�

fiirpqo^qba�_v�Of`b�^ka�Qprhfjro^�&0..5',�Pr`e�^j_fdrfqv�j^v�e^sb�^ofpbk�colj�

lsbopfdeq�lo�jlomelildf`^i�s^of^qflk,�Qeb�pfwb*�pbq^qflk*�^ka�^oj^qrob�lc�@,�XZWL]K\][�

jbd^ilm^b�ob^oba�colj�qeb�`l^pq�lc�T^pefkdqlk�^ka�?ofqfpe�@lirj_f^�&Ab_olppb�bq�^e*�

/77.^9� /77._'�e^sb�_bbk�peltk�ql�afccbo�colj�qeb�mobsflrpiv�abp`of_ba�jbd^ilm^i�pq^db�

ob^oba�colj�@^ifclokf^k�`l^pq�&Qo^ph*� /75.',�I^qfqrafk^i�s^of^qflk�fk�qeb�jlomelildv�lc�

:'� UIOQ[\MZ�wlb^b�e^p�^ipl�_bbk�klqba*�tef`e�e^p�_bbk�^qqof_rqba�ql�afccbobkq�

qbjmbo^qrobp�bumbofbk`ba�arofkd�bjeovlildf`^i�absbilmjbkq�&Pefobiv�bq�^i,*� /765',�

Croqebojlob*�qeb�jbd^ilm^b�lc�:'� UIOQ[\MZ%�`liib`qba�lcc�qeb�lrqbo�M^`fcf`�`l^pq�e^sb
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_bbk�abjlkpqo^qba�ql�_b�pfdkfcf`^kqiv�i^odbo�fk�pfwb�qe^k�qelpb�`liib`qba�colj�tfqefk�qeb�

PlD�^ka�Mrdbq�Plrka�_^pfkp�&Ab_olppb�bq�^i,*� /77._',

Dfsbk�qefp�jlomelildf`^i�s^of^qflk*�mobm^o^qflk�lc�̂ �m^o^iibi�abp`ofmqflk�lc�qeb�

absbilmjbkq�lc�il`^i�@,�XZWL]K\][�i^os^b�fp�bk`lro^dba,�Pr`e�^�abp`ofmqflk�tlria�

`ljmibjbkq�qeb�fkcloj^qflk�molsfaba�ebobfk�clo�4'� WZMOWVMV[Q[%�^ka�tlria�`lkpqfqrqb�qeb�

ildf`^i�pqbm�clot^oa�fk�qeb�afp`ofjfk^qflk�lc�_lqe�pmb`fbp,�Croqebojlob*�qeb�i^os^i�

absbilmjbkq�lc�>'� JZIVVMZQ�^ipl�obnrfobp�^�jlomelildf`^i�abp`ofmqflk�_bclob�^ii�`^k`ofa�

i^os^b�colj�qeb�P^ifpe�Pb^�`^k�_b�molmboiv�afpqfkdrfpeba,

Qeb�mobpbkq�pqrav�abp`of_ba�jlomelildf`^i�cb^qrobp�qe^q�pelria�c^`fifq^qb�qeb�

af^dklpfp�lc�wlb^b�lc�D,� WZMOWVMV[Q[�tfqe�obpmb`q�ql�qeb�jlpq�`ljjlk�pvjm^qof`�`^k`ofa�

pmb`fbp�fk�qeb�P^ifpe�Pb^,�>p�fkaf`^qba�^_lsb*�qeb�a^q^�molsfaba�lk�pq^db�aro^qflkp�^ka�

pq^db+pmb`fcf`�jloq^ifqv�^ob�`lkpfpqbkq�tfqe�mobsflrp�obmloqp�clo�D,� WZMOWVMV[Q[�ob^oba�^q�

`ljm^o^_ib�qbjmbo^qrob�o^kdbp,�Riqfj^qbiv�qeb�jlomelildfb^i�cb^qrobp�prjj^ofwba�ebob�

tfii�fjmolsb�qeb�obplirqflk�lc�cfbia�pqrafbp�fksbpqfd^qfkd�qeb�i^os^i�avk^jf`p�lc�̀ ^k`ofa�

pmb`fbp,
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AF?NRCP�2�

Ad]n]_panev]pekj�]j`�ejpan+]jjq]h�_kil]neokj�kb�h]nr]h�_n]^�&Ba_]lk`]8�Palp]jpe]'�

]ooai^h]cao�bnki�pda�Qpn]ep�kb�Eaknce]*�@nepeod�Akhqi^e]

2,/,� ?^opn]ap

I^os^i�`o^_�^ppbj_i^dbp�tbob�`e^o^`qbofwba�clo�qeb�cfopq�qfjb�colj�qeb�Pqo^fq�lc�

Dblodf^*�?ofqfpe�@lirj_f^�colj�qtl�prosbvp�`lkar`qba�fk�qeb�pmofkd�pb^plkp�lc�0..7�^ka�

0./.,�Jb^probp�lc�i^os^i�^_rka^k`b*�Pe^kklk�afsbopfqv*�^ka�pfjfi^ofqv�_bqtbbk�p^jmifkd�

pq^qflkp�tbob�rpba�ql�abp`of_b�^ka�`ljm^ob�qeb�^ppbj_i^dbp,�Croqebojlob*�qeb�

obi^qflkpefm�_bqtbbk�qebpb�jb^probp�^ka�bksfolkjbkq^i�s^of^_ibp�t^p�bumiloba,�@^k`ofa�

i^os^b�aljfk^qba�qeb�^ppbj_i^dbp*�fk�_lqe�vb^op�&^mmolufj^qbiv�6.#�lc�i^os^i�

^_rka^k`b',�I^os^b�lc�qeb�`ljjbo`f^iiv�fjmloq^kq�:M\IKIZKQV][�UIOQ[\MZ�tbob�qeb�jlpq�

^_rka^kq*�cliiltba�_v�bfqebo�:]VQLI�Y]ILZQ[XQVI�&fk�0..7'�lo�0IVKMZ�XZWL]K\][�&fk

0./.',�Jb^probp�lc�̂ sbo^db�i^os^i�^_rka^k`b�&130�i^os^b-/..�j[�fk�0..7�^ka�/60/�

i^os^b-/..�j[�0./.'*�^sbo^db�Pe^kklk�afsbopfqv�&/,01� fk�0..7�^ka�/,.1� fk�0./.'*�^ka�

pfjfi^ofqv�_bqtbbk�pq^qflkp�fkaf`^qba�qe^q�i^os^i�^ppbj_i^dbp�tbob�pfdkfcf`^kqiv�afccbobkq�

_bqtbbk�vb^op,�Mlqbkqf^i�bumi^k^qflkp�clo�qefp�s^of^qflk�qe^q�fk`irab�i^os^i�jloq^ifqv*�

obmolar`qfsb�lrqmrq*�^ka�obmolar`qfsb�qfjfkd�^ob�af`rppba,�Pm^qf^i�m^qqbokp�lc�qlq^i�i^os^i�

^_rka^k`b�^ka�afsbopfqv�^ipl�^mmb^oba�ql�afccbo�_bqtbbk�prosbvp,� Fk�0..7*�qeb�afpqof_rqflk�

lc�i^os^b�t^p�jlob�`ilpbiv�ifkhba�ql�bksfolkjbkq^i�`lkafqflkp�qe^k�fk�0./.,�Fk�^aafqflk*�

bibs^qba�pb^�proc^`b�qbjmbo^qrobp�arofkd�qeb�i^qb�tfkqbo�^ka�pmofkd�lc�0./.�j^v�e^sb�

`^rpba�efdebo�^_rka^k`bp�^q�i^qbo�pq^dbp�clo�jriqfmib�pmb`fbp*�fk`irafkd�:'� UIOQ[\MZ'�

Lsbo^ii*�qebpb�obpriqp�fkaf`^qba�qe^q�bsbk�tebk�qeb�obi^qfsb�^_rka^k`b�^q�qeb�c^jfiv�ibsbi
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j^v�_b�pfjfi^o�_bqtbbk�vb^op*�^_plirqb�jb^probp�lc�i^os^i�^_rka^k`b�`^k�rkabodl�i^odb�

fkqbo^ojr^i�cir`qr^qflkp�fk�qeb�Pqo^fq�lc�Dblodf^�qe^q�`lria�fjm^`q�qeb�vb^o�`i^pp�pqobkdqe�

lc�pbsbo^i�pmb`fbp,

2,0,� Gjpnk`q_pekj

Qeb�i^os^b�lc�j^kv�abjbop^i�pmb`fbp�tfqe�`ljmibu�ifcb�`v`ibp�rkabodl�^�mbofla�lc�

mbi^df`�absbilmjbkq�_bclob�pbqqifkd�ql�qeb�_bkqelp,�Qeolrdelrq�qebfo�i^os^i�aro^qflk*�

jbolmi^khqlk�^ob�pr_gb`qba�ql�s^oflrp�bksfolkjbkq^i�`lkafqflkp�qe^q�`^k�^ccb`q�qebfo�

afpqof_rqflk*�prosfs^i*�^ka�ob`orfqjbkq�&Dlslkf*�0..39�Lrbiibqb�bq�^i,*�0.//',�Qeb�

fjmloq^k`b�lc�qeb�i^os^i�pq^db�ql�mlmri^qflk�avk^jf`p�t^p�klq�prccf`fbkqiv�ob`ldkfwba�

rkqfi�qeb�pbjfk^i�pqrafbp�lk�prmmiv+pfab�b`lildv�mr_ifpeba�_v�Olrded^oabk�^ka�

`lii^_lo^qlop�arofkd�qeb� /76.óp�&D^fkbp�^ka�Olrded^oabk*� /7639�D^fkbp�bq�^i,*� /7639�

Olrded^oabk�bq�^i,*� /766',�Ob`orfqjbkq�s^of^_fifqv�fp�qelrdeq�ql�_b�^k�fjmloq^kq�c^`qlo�

qe^q�j^v�aofsb�fkqbo+^ojr^i�cir`qr^qflkp�lc�_bkqef`�mlmri^qflkp*�pql`hp�^ka�`ljjrkfqfbp�

&Olrded^oabk�bq�^i,*� /7669�@lkkbiiv�bq�^i*�0../',�>``loafkdiv*�rkabopq^kafkd�mol`bppbp�

^ccb`qfkd�qeb�jlsbjbkq�^ka�^_rka^k`b�lc�b^oiv�ifcb�efpqlov�pq^dbp�e^p�_bbk�^�j^glo�

l_gb`qfsb�fk�qeb�cfbia�lc�cfpebofbp�l`b^kldo^mev�&Dlslkf*�0..3',

Fk�^aafqflk�ql�molsfafkd�_^pbifkb�a^q^�lk�qeb�absbilmjbkq^i�qfjfkd�^ka�i^os^i�

^_rka^k`b�lc�jriqfmib�pmb`fbp*�obpb^o`e�lk�i^os^i�^ppbj_i^dbp�`^k�_b�rpba�ql�fabkqfcv�

bksfolkjbkq^i�s^of^_ibp�&b,d,�`ifj^qf`�lo�l`b^kldo^mef`'�qe^q�j^v�_b�obpmlkpf_ib�clo�

pe^mfkd�m^qqbokp�lc�i^os^i�^_rka^k`b�^ka�`ljjrkfqv�`ljmlpfqflk�&Pjfqe�bq�^i,*� /777^9�

Olaofdrbw�bq�^i,*�0..79�Epfbe�bq�^i,*�0./.9�J^dofp�^ka�Cbok^kabp*�0.//',�>�mofj^ov�

^sbkrb�lc�qefp�obpb^o`e�fp�ql�abqbojfkb�tebqebo�qeb�mbi^df`�bksfolkjbkq�e^p�^�`ljjlk
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bccb`q�lk�i^os^b�lc�jriqfmib�pmb`fbp�qe^q�j^v�lqebotfpb�_b�`lkcfkba�ql�afccbobkq�e^_fq^qp�

^ka�bksfolkjbkq^i�`lkafqflkp�fk�qebfo�^ariq�me^pb�&Lifsbo�bq�^e*�0./.',�>``loafkdiv*�

^k^ivwfkd�i^os^i�^ppbj_i^dbp�^iiltp�clo�fkpfdeq�fkql�qeb�b`lildf`^i�mol`bppbp�^ka�

bslirqflk^ov�^a^mq^qflkp�&b,d,�obmolar`qfsb�pqo^qbdfbp'�qe^q�j^v�fkcirbk`b�qeb�pm^qf^i�^ka�

qbjmlo^i�m^qqbokp�lc�afccbobkq�ifcb�efpqlov�me^pbp�&Jlpbo�^ka�Pjfqe*� /7719�Fp^of�bq�^e*�

0..6',

Qeb�pm^qf^i�s^of^_fifqv�fk�i^os^i�^ppbj_i^dbp�fp�abmbkabkq�lk�pmb`fbp+pmbbfcfb�

i^os^i�afpqof_rqflkp*�tef`e�j^v�eb�fkcirbk`ba�_v�qeb�qfjfkd�^ka�il`^qflk�lc�pm^tkfkd�lo�

i^os^i�obib^pb�&K^qrkbtf`w�^ka�Bmfc^kfl*�0../'*�qo^kpmloq�colj�qeb�obib^pb�il`^qflk�&Tfkd�

bq�^e*� /776'*�pm^qf^i�s^of^qflk�fk�i^os^i�jloq^ifqv�&Co^kh�bq�^e*� /771'*�^ka�ptfjjfkd�

_be^sflro�&@efptbii�^ka�?llqe*� /777',� Fk�`ljm^ofplk*�fkqbo^ojr^i�cir`qr^qflkp�fk�

^ppbj_i^db�`ljmlpfqflk�j^v�_b�`^rpba�_v�s^of^qflk�fk�i^os^i�jloq^ifqv*�obmolar`qfsb�

qfjfkd*�^ka�obmolar`qfsb�lrqmrq�&Fp^of�bq�^e*�0..6�^ka�obcbobk`bp�qebobfk',�>iqelrde�qeb�

j^glofqv�lc�i^os^i�^ppbj_i^db�obpb^o`e�e^p�_bbk�cl`rpba�lk�i^os^i�cfpe�&pbb�^_lsb�

`fq^qflkp'*�`ljjlk�mol`bppbp�^ob�bumb`qba�ql�^ccb`q�qeb�jlsbjbkq�&?o^a_rov�^ka�

Pkbidolsb*�0../'�^ka�prosfs^i�&Mi^qq�bq�^e*�0..19�Hlbiibo�bq�^e*�0..7'�lc�fksboqb_o^qb�^ka�

cfpe�i^os^b�fk�qeb�t^qbo�`lirjk,�Qefp�fp�bpmb`f^iiv�qorb�clo�ab`^mla�i^os^b�qe^q�e^sb�qeb�

jlpq�^as^k`ba�fksboqb_o^qb�ptfjjfkd�^ka�pbkplov�`^m^_fifqfbp*�ofs^iifkd�qelpb�lc�i^os^i�

cfpe�&Hfkdpcloa�bq�^e*�0..0',

Krjbolrp�`o^_�pmb`fbp�obpfab�^ilkd�qeb�`l^pq�lc�plrqebok�?ofqfpe�@lirj_f^�&E^oq*�

/760',� Fk�qefp�qbjmbo^qb�obdflk*�bo^_�i^os^b�absbilm�fk�qeb�t^qbo�`lirjk�clo�^�mbofla�lc�

tbbhp�ql�jlkqep�&Kv_i^ab*� /7659�Pqo^qej^kk*� /7659�Ardrfa�^ka�M^db*�0..7'*�^ka�^ob�^k�

fjmloq^kq�clla�plro`b�clo�efdebo�qolmef`�ibsbip�&Arek^j�^ka�Arccrp*�0../9
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P`e^_bqp_bodbo�bq�^i,*�0..1',�Qeb�jlkfqlofkd�lc�lsfdbolrp�cbj^ib�bo^_p�e^p�j^ab�

mlppf_ib�qeb�al`rjbkq^qflk�lc�obmolar`qfsb�qfjfkd�lc�pbsbo^i�pmb`fbp�qeolrdelrq�qeb�

fki^ka�t^qbop�lc�qeb�P^ifpe�Pb^�&Hkrapbk*� /7429�Lobkpbkw�^ka�D^iir`ef*� /7669�Ardrfa�

^ka�M^db*�0.//',�Kbsboqebibpp*�fkcloj^qflk�lk�qeb�b^oiv�ifcb�efpqlov�lc�j^kv�Kloqeb^pq�

M^`fcf`�bo^_�pmb`fbp�obj^fkp�p`^o`b,�Ql�a^qb*�sbov�cbt�pqrafbp�e^sb�cl`rpba�lk�qeb�

afpqof_rqflk�^ka�^_rka^k`b�lc�̀ o^_�i^os^b�fk�qeb�P^ifpe�Pb^�&_rq�pbb�G^jfbplk�^ka�

Mefiifmp*� /771'*�^ka�sfoqr^iiv�kl�pqrafbp�e^sb�abp`of_ba�i^os^i�^ppbj_i^dbp�colj�qefp�

obdflk,

Tfqefk�qeb�P^ifpe�Pb^*�qeb�Pqo^fq�lc�Dblodf^�&PlD�ebob^cqbo'�fp�^�abbm�pbjf+�

bkbilpba�l`b^k�_^pfk�pfqr^qba�_bqtbbk�S^k`lrsbo�Fpi^ka�^ka�j^fki^ka�?ofqfpe�@lirj_f^,�

Tfqefk�qeb�PlD*�qeb�afpqof_rqflk�lc�̀ o^_�i^os^b�ifhbiv�abmbkap�lk�l`b^k�`fo`ri^qflk*�tef`e�

fp�mofj^ofiv�fkcirbk`ba�_v�pb^plk^i�ofsbo�orklcc�colj�qeb�Co^pbo�Ofsbo*�qfa^i�`roobkqp*�

tfka�pqobpp*�^ka�_^pfk�qlmldo^mev�&Qeljplk*� /76/',�>iqelrde�qeb�l`b^kldo^mev�lc�qeb�

PlD�e^p�_bbk�obi^qfsbiv�tbii�pqrafba�&Qeljplk*� /76/9�Ib_ilka*� /7619�J^pplk�^ka�

@rjjfkp*�0..29�M^tiltfbw�bq�^i*�0..5'*�fkcloj^qflk�lk�qeb�pqobkdqe�^ka�afob`qflk�lc�ilt�

cobnrbk`v�elofwlkq^i�l`b^k�`roobkqp�qe^q�`lria�mlqbkqf^iiv�qo^kpmloq�i^os^b�fp�p`^o`b�^ka�

pm^qf^iiv�ifjfqba�&Qeljplk*� /76/9�Pq^`bv�bq�^i,*� /7659�J^pplk�^ka�@rjjfkp*�0..2',�

Croqebojlob*�qeb�fkcirbk`b�lc�qebpb�mevpf`^i�`e^o^bqbofpqfbp�lk�qeb�afsbopfqv�^ka�

^_rka^k`b�lc�i^os^i�^ppbj_i^dbp�obj^fkp�rk`ib^o,

Fk�qeb�mobpbkq�pqrav*�qeb�`ljmlpfqflk*�^_rka^k`b*�^ka�pm^qf^i�m^qqbok�lc�i^os^i�`o^_�

^ppbj_i^dbp�colj�qeb�PlD�tbob�abpbof_ba�clo�qeb�cfopq�qfjb�colj�qeb�pmofkd�pb^plkp�lc�

0..7�^ka�0./.,�Fkqbo^ojr^i�s^of^qflk�fk�`ljmlpfqflk�^ka�^_rka^k`b�fp�afp`rppba�^ka�qeb
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obi^qflkpefm�_bqtbbk�i^os^i�^ppbj_i^dbp�colj�b^`e�vb^o*�qeb�^kkr^i�s^of^qflk�fk�pb^�

proc^`b�qbjmbo^qrob*�^ka�^�pbofbp�lc�evaoldo^mef`�molmboqfbp�t^p�^ipl�bumiloba,

2,1,� Kapdk`o�]j`�K]pane]ho

2,1,/,� Nh]jgpkj�o]ilhejc�]j`�h]nr]h�e`ajpebe_]pekj

@o^_�i^os^b�tbob�`liib`qba�colj�prosbvp�`lkar`qba�arofkd�qtl�`lkpb`rqfsb�pmofkd�

pb^plkp�&>mofi�03+07�fk�0..7�^ka�>mofi�02+05�fk�0./.',� P^jmibp�tbob�`liib`qba�colj�^�

dofa�lc�35�pq^qflkp�pm^`ba�^mmolufj^qbiv�6�hj�^m^oq�qe^q�`lsboba�qeb�j^glofqv�lc�qeb�PlD,�

P^jmifkd�qllh�mi^`b�`lkqfkrlrpiv�qeolrdelrq�qeb�a^v�^ka�kfdeq*�cliiltfkd�^k�loabo�lc�

`lkpb`rqfsb�pq^qflkp�qe^q�i^odbiv�abmbkaba�lk�tb^qebo�`lkafqflkp�^ka�pefm�qfjb�

`lkpqo^fkqp�&Cfd,�2,/',�Arofkd�b^`e�prosbv*�sboqf`^i�molcfibp�lc�bksfolkjbkq^i�s^of^_ibp�

&qbjmbo^qrob*�cirlobp`bk`b*�p^ifkfqv*�^ka�luvdbk'�tbob�ilddba�fjjbaf^qbiv�_bclob�b^`e�

mi^khqlk�qlt�rpfkd�^�Pb^+?foa�Bib`qolkf`p� F,XT][�Pb^`^q�@QA�bnrfmmba�tfqe�^k�luvdbk�

pbkplo�^ka�cirloljbqbo,�>ipl*�fk�loabo�ql�^ppbpp�mlqbkqf^i�qbjmbo^qrob�afccbobk`bp�

_bqtbbk�vb^op*�elroiv�ob`loaba�pb^�proc^`b�qbjmbo^qrobp�tbob�l_q^fkba�colj�qeb�E^if_rq�

?^kh�jbqblolildf`^i�_rlv�&molmboqv�lc�Bksfolkjbkq�@^k^a^'�il`^qba�fk�qeb�`bkqo^i�PlD�

&pbb�Cfd,� i>',�A^q^�tbob�obqofbsba�colj�G^kr^ov�0..6�ql�Ab`bj_bo�0./.�^ka�^sbo^dba�

clo�b^`e�a^v,

>q�b^`e�pq^qflk*�mi^khqlk�p^jmibp�tbob�l_q^fkba�rpfkd�^�Qr`hbo�Qo^ti�&/,3�j[�

co^jb*� /�jj�jbpe�pfwb'�bnrfmmba�tfqe�^�ciltjbqbo,�Qeb�aro^qflk�lc�qeb�b^`e�mi^khqlk�

qlt�t^p�^mmolufj^qbiv�/3�jfkrqbp�^q�^�pmbba�lc�0�hklqp�tfqe�^�q^odbqba�j^ufjrj�abmqe�

_bqtbbk�1.�^ka�3.�j,�Fk�0..7*�qeb�Qr`hbo�Qo^ti�t^p�qltba�mofj^ofiv�tfqefk�qeb�1.+3.�j
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4/

Cfdrob�2,/,�Il`^qflk�lc�p^jmifkd�pq^qflkp�colj�
prosbvp�`lkar`qba�arofkd�>'�>mofi�03+07*�0..7�
^ka�?'�>mofi�02+05*�0./.,�I^_bip�fkaf`^qb�qeb�loabo�
fk�tef`e�p^jmibp�tbob�q^hbk,�Cfiiba�^ka�bjmqv�
alqp�fkaf`^qb�qe^q�qeb�pq^qflkp�tbob�p^jmiba�^q�
kfdeq�lo�a^v�obpmb`qfsbiv,� Fk�>9�C*�Co^pbo�Ofsbo�
abiq^9�Q*�Qbu^a^�Fpi^ka9�S*�S^k`lrsbo�Fpi^ka*�U�*�
il`^qflk�lc�E^if_rq�?^kh�tb^qebo�_rlv�&grpq�_bilt�
Pq^qflk�0/',
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abmqe�o^kdb*�tebob^p�fk�0./.*�p^jmibp�tbob�`liib`qba�_v�l_ifnrb�qltp�qe^q�`lsboba�

abmqep�_bqtbbk�3.�j�^ka�qeb�proc^`b�jlob�bsbkiv,�Abmqe�molcfibp�tbob�sbofcfba�colj�^�

Sbj`l�Jfkfild+/0QU�a^q^�ilddfkd�absf`b�^qq^`eba�ql�qeb�Qr`hbo�Qo^ti,�Mi^khqlk�

p^jmibp�tbob�mobpbosba�fk�73#�bqe^kli*�^ka�pr_pbnrbkqiv�pr_p^jmiba�tfqe�^�Cliplj�

pmifqqbo�^ka�ploqba�clo�`o^_�i^os^b,

>�jfkfjrj�lc�̂ mmolufj^qbiv�0..�`o^_�i^os^b�tbob�fabkqfcfba�^ka�bkrjbo^qba�clo�

b^`e�p^jmib�qe^q�obnrfoba�pmifqqfkd,�I^os^i�^_rka^k`b�t^p�pq^ka^oafwba�ql�i^os^i�

`lk`bkqo^qflkp�mbo�/..�j[�lc�cfiqboba�pb^t^qbo�rpfkd�ciltjbqbo�ob^afkdp,�Qtl�efdeiv�

rkrpr^i�ob`loaba�slirjbp�lc�cfiqboba�pb^t^qbo�&pq^qflkp�2�^ka�12�fk�0..7'�tbob�obmi^`ba�

tfqe�qeb�^sbo^db�slirjb�cfiqboba�colj�^ii�lqebo�pq^qflkp�p^jmiba�clo�qe^q�prosbv,

@o^_�i^os^b�tbob�fabkqfcfba�ql�pq^db�^ka�ql�qeb�iltbpq�q^ulkljf`�ibsbi�mlppf_ib�

rpfkd�obibs^kq�fabkqfcf`^qflk�drfabp�&Ilrde*� /7539�Mrip*�0../9�Of`b�^ka�Qprhfjro^*�0..5'�

^ka�i^os^i�abp`ofmqflkp*�^p�tbii�^p�i^_lo^qlov�ob^oba�pmb`fjbkp�lc�4TMJWKIZKQV][�

WZMOWVMV[Q[�&`,c,�@e^mqbo�1',�Jlomelildf`^iiv�afpqfk`q�i^os^b�qe^q�`lria�klq�_b�fabkqfcfba�

_^pba�lk�mr_ifpeba�i^os^i�abp`ofmqflkp�&b,d,*�M^drofa�pm,�>*�M^drofa�pm,�@*�Ifqelafa�pm,�>*�

Ifqelafa�pm,�?'�tbob�ob^afiv�afpqfkdrfpeba�_v�qeb�pe^mb�lc�qeb�`^o^m^`b,�>iqelrde�

^kljro^k�i^os^b�fabkqfcfba�^p�=IO]Z][�JMZQVOIV][%� ='� KI]ZQV][%�='� OZIVW[QUIV][�^ka�

5IXITWOI[\MZ�UMZ\MV[QQ�tbob�`lkpfpqbkq�tfqe�mr_ifpeba�abp`ofmqflkp*�qebfo�fabkqfcf`^qflk�

pelria�_b�`lkpfaboba�qbkq^qfsb�^p�^ii�il`^i�m^drofa*�e^m^ild^pqofa*�^ka�ifqelafa�pmb`fbp�

e^sb�klq�vbq�_bbk�abp`of_ba�^ka�pbsbo^i�pmb`fbp�tfqefk�qebpb�c^jfifbp�`ilpbiv�obpbj_ib�

lkb�^klqebo,�Qeb�clroqe�^ka�cfcqe�pq^dbp�lc�@MTUM[[][�KPMQZIOWV][�tbob�dolrmba�qldbqebo�

arb�ql�qeb�i^odb�molmloqflk�lc�a^j^dba�wlb^b�qe^q�j^ab�molmbo�afpqfk`qflk�_bqtbbk�pq^dbp
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fjmlppf_ib,�Wlb^b�qe^q�`lria�klq�_b�fabkqfcfba�ql�dbkrp�lo�pmb`fbp�tfqe�`boq^fkqv�tbob�

i^_biiba�^p�îrkfabkqfcfbaï�tfqefk�m^drofa*�ifqelafa�^ka�`^k`ofa�c^jfifbp,

2,1,0,� Akil]neokj�kb�h]nr]h�]ooai^h]cao�]j`�ol]pe]h�]j]huoeo

I^os^i�`ljmlpfqflk�^ka�^_rka^k`b�tbob�rpba�ql�abqbojfkb�ibsbip�lc�pfjfi^ofqv�

_bqtbbk�qeb�>mofi�0..7�^ka�>mofi�0./.�i^os^i�`ljjrkfqfbp,� Pr`e�pfjfi^ofqv�t^p�sfpr^iiv�

bumiloba�rpfkd�klkjbqof`�jriqfafjbkpflk^i�p`^ifkd�loafk^qflk�^ka�qbpqba�rpfkd�>k^ivpfp�

lc�Pfjfi^ofqfbp�&>KLPFJ',�>�qtl+t^v�>KLPFJ�t^p�`lkar`qba�fk�^k�^qqbjmq�ql�pbm^o^qb�

qeb�mlqbkqf^i�bccb`q�lc�p^jmifkd�arofkd�qeb�a^v�^ka�kfdeq�colj�`e^kdbp�fk�`ljjrkfqv�

`ljmlpfqflk�_bqtbbk�vb^op,�Clo�qebpb�`ljm^ofplkp�^ka�^ii�lqebo�jriqfs^of^qb�pq^qfpqf`p*�

^_rka^k`b�mbo�pmb`fbp�&^ii�pq^dbp�`lj_fkba'�tbob�clroqe+ollq�qo^kpclojba�ql�`ob^qb�?o^v+�

@roqfp�pfjfi^ofqv�j^qof`bp�rpfkd�MOFJBO�4�s,�4,/,/1� olrqfkbp,�Qeb�`lkqof_rqflk�&#'�lc�

b^`e�pmb`fbp�ql�qeb�afppfjfi^ofqv�l_pbosba�_bqtbbk�0..7�^ka�0./.�t^p�bu^jfkba�rpfkd�

qeb�Pfjfi^ofqv�Mbo`bkq^db�crk`qflk�&PFJMBO',�Pmb`fbp�^_rka^k`bp�tbob�^ipl�rpba�ql�

bpqfj^qb�q^u^�afsbopfqv�rpfkd�qeb�Pe^kklk�fkabu�&J^droo^k*� /766'*�^ka�qlq^i�^_rka^k`bp�

mbo�pq^qflk,�>�M^foba�P^jmibp�Q+Qbpq�t^p�rpba�ql�^ppbpp�qeb�afccbobk`b�fk�lsbo^ii�

^_rka^k`b�^ka�afsbopfqv�_bqtbbk�vb^op�rpfkd�PMPP�s,/3,.�plcqt^ob,�Clo�qeb�^_rka^k`b�

`ljm^ofplk*�qlq^i�i^os^i�`lk`bkqo^qflkp�tbob�ild�qo^kpclojba�ql�jbbq�qeb�^pprjmqflk�lc�

kloj^ifqv�lc�afccbobk`bp�_bqtbbk�m^foba�p^jmibp,

J^mmfkd�^ka�pm^qf^i�^k^ivpbp�lc�afsbopfqv�^ka�qlq^i�^_rka^k`b�tbob�`^oofba�lrq�fk�

>o`J^m�s,�7,1�rpfkd�qeb�TDP� /762�`lloafk^qb�pvpqbj�^ka�RQJ�Wlkb� FLK�molgb`qflk,�

Qeb�?ofqfpe�@lirj_f^�_^pb�j^m�t^p�l_q^fkba�lkifkb�colj�qeb�Kloqe�>jbof`^k�>qi^p�

&K^qro^i�Obplro`bp�@^k^a^*�0..5',�Elofwlkq^i�m^qqbokp�lc�i^os^i�afsbopfqv�^ka�qlq^i
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^_rka^k`b�tbob�sfpr^ifwba�_v�`ob^qfkd�`lkqfkrlrp�proc^`bp�colj�^k�fksbopb�afpq^k`b�

tbfdeqfkd�fkqbomli^qflk,�Qeb�a^q^�`i^ppfcf`^qflk�`lkqlrop�clo�qlq^i�^_rka^k`b�tbob�

jlafcfba�colj�^�ild�p`^ib�lc�̂ _rka^k`b�`lsbofkd�qeb�o^kdb�lc�s^irbp�clo�_lqe�prosbvp*�

tebob^p�`i^ppfcf`^qflk�lc�afsbopfqv�`lkqlrop�t^p�clojba�colj�^k�bnr^i�fkqbos^i,�Qeb�D*(�

pq^qfpqf`�&Dbqfp�^ka�Loa*� /770'�t^p�rpba�ql�abqbojfkb�fc�efde�^ka�ilt�^_rka^k`b�

p^jmifkd�il`^qflkp�`irpqboba�pm^qf^iiv,�Qefp�pq^qfpqf`�t^p�`^i`ri^qba�fk�fqp�pq^ka^oafwba�

cloj�^p8

5/� ì � /

Tebob�CR�fp�qeb�kbfde_lrofkd�s^irb�clo�qeb�cb^qrob�R % �t[g�fp�qeb�pm^qf^i�tbfdeq�

_bqtbbk�cb^qrobp�Q�^ka�v * c f p �qeb�p^jmib�jb^k*�^ka�[�fp�qeb�p^jmib�pq^ka^oa�absf^qflk,�

Qefp�sbopflk�lc�qeb�D*(� pq^qfpqf`�fp�kloj^iiv�afpqof_rqba�tebk�p^jmifkd�pq^qflkp�e^sb�^q�

ib^pq�bfdeq�kbfde_lrop*�^k�^pprjmqflk�jbq�ebob*�^ka�fp�`lkpfaboba�^�W+p`lob�&Loa�^ka�

Dbqfp*� /773',�W+p`lobp�tbob�`^i`ri^qba�_^pba�lk�qeb�krii�evmlqebpfp�qe^q�qeb�l_pbosba�

pm^qf^i�m^qqbok�fp�lkb�lc�krjbolrp�o^kalj�pm^qf^i�`lkcfdro^qflkp�&Loa�^ka�Dbqfp*� /7739�

Jfq`ebii*�0..3'*�^ka�tbob�`lkpfaboba�pfdkfcf`^kq�^q�s^irbp�<�0�lo�:�+0�ql�bjme^pfpb�qe^q�

il`^i�s^irbp�^ob�afccbobkq�qe^k�qeb�jb^k�&Kbiplk�^ka�?llqp*�0..6'*�^ka�ql�obar`b�qeb�

`e^k`b�lc�l_q^fkfkd�^�qvmb� /� boolo,�Qeb�i^qqbo�`^k�_b�`^rpba�_v�pm^qf^i�abmbkabk`b�^ka�qeb�

rpb�lc�j^kv�lc�qeb�p^jb�kbfde_lrop�clo�afccbobkq�cb^qrobp�&Jfq`ebii*�0..3',�Kloj^ifqv�lc�

qeb�a^q^�mlfkqp�fp�klq�obnrfoba9�eltbsbo*�pfdkfcf`^k`b�qbpqfkd�j^v�_b�jfpib^afkd�tebk�

a^q^�^ob�pqolkdiv�phbtba�&We^kd*�0..6',�>``loafkdiv*�^_rka^k`b�a^q^�clo�_lqe�vb^op
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tbob�ild�qo^kpclojba�moflo�ql�qeb�^k^ivpfp�ql�obar`b�qeb�mlqbkqf^i�bccb`q�lc�qeb�eb^sfiv�

phbtba�afpqof_rqflkp,�Clo�_lqe�^_rka^k`b�^ka�afsbopfqv�^k^ivpbp*�qeb�pm^qf^i�tbfdeq�t^p�

pbq�ql�lkb�tfqefk�^�afpq^k`b�_^ka�lc�0.�hj*�^ka�wbol�lrqpfab�qe^q�afpq^k`b�_^ka,�>�cfuba�

afpq^k`b�lc�0.�hj�t^p�`elpbk�^p�fq�t^p�qeb�jfkfjrj�afpq^k`b�qe^q�^iiltba�qeb�j^glofqv�

lc�p^jmifkd�il`^qflkp�ql�e^sb�^q�ib^pq�bfdeq�kbfde_lrop,�I^odbo�afpq^k`bp�tbob�klq�rpba�^p�

qebv�tlria�e^sb�molar`ba�foobibs^kq�il`^i�jb^probp�clo�qeb�p^jmifkd�obplirqflk�rpba�^ka�

pfwb�lc�qeb�pqrav�^ob^,�W+p`lobp�clo�pq^qflkp�tfqe�ibpp�qe^k�6�kbfde_lrop�&pq^qflkp�/+3*� /0*�

26+3.�XCfd,�1,/>Z'�tbob�klq�`lkpfaboba,�>ipl*�pq^qflkp�3/+34�&Cfd,�1,/>'�tbob�bu`iraba�

ql�obar`b�qeb�bccb`q�lc�Qbu^a^�Fpi^ka�lk�afpq^k`b�_bqtbbk�pq^qflkp,

2,1,1,� Aknnah]pekjo�^apsaaj�h]nr]h�]ooai^h]cao�]j`�ajrenkjiajp]h�r]ne]^hao

?lqe�afsbopfqv�^ka�qlq^i�^_rka^k`b�tbob�rpba�ql�bumilob�qeb�obi^qflkpefm�_bqtbbk�

i^os^i�`ljjrkfqfbp�^ka�bksfolkjbkq^i�a^q^,�?b`^rpb�mi^khqlk�qltp�tbob�klq�abmqe�

pqo^qfcfba*�qeb�obi^qflkpefm�_bqtbbk�i^os^i�`o^_�^ppbj_i^dbp�^ka�bksfolkjbkq^i�s^of^_ibp�

t^p�^k^ivwba�rpfkd�jb^probjbkqp�lc�bksfolkjbkq^i�s^of^_ibp�^q�qeb�cliiltfkd�abmqep8� /�

j*� /.�j*�0.�j*�1.�j*�2.�j�^ka�3.�j,�Clo�b^`e�pq^qflk*�qbjmbo^qrob*�p^ifkfqv*�luvdbk*�^ka�

cirlobp`bk`b�ob^afkdp�^q�b^`e�abmqe�é�.,3�j�tbob�^sbo^dba�rpfkd�Pb^+?foa�Bib`qolkf`p�

A^q^�Mol`bppfkd�plcqt^ob,�Qeb�Pmb^oj^k�o^kh�`loobi^qflk�&PMPP�s,� /3,.'�t^p�bjmilvba�

ql�^ppbpp�qeb�abdobb�lc�̀ loobi^qflk�_bqtbbk�bksfolkjbkq^i�s^of^_ibp�^ka�_lqe�q^ulkljf`�

afsbopfqv�^ka�qlq^i�^_rka^k`b�^q�b^`e�abmqe,�>�?BPQ�^k^ivpfp�t^p�`^oofba�lrq�rpfkd�

MOFJBO�4�S,� 4,/,/1�plcqt^ob�tfqe�kloj^ifwba�s^irbp�clo�b^`e�bksfolkjbkq^i�s^of^_ib,�

Qefp�^k^ivpfp�t^p�rpba�ql�abqbojfkb�qeb�bksfolkjbkq^i�s^of^_ib&p'�qe^q�_bpq�bumi^fkba�qeb�

pqor`qrob�lc�i^os^i�^ppbj_i^dbp�_^pba�lk�qeb�j^ufjrj�Pmb^oj^k�O^kh�`loobi^qflk
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`lbccf`fbkq�_bqtbbk�pfjfi^ofqv�j^qof`bp�lc�i^os^i�`ljmlpfqflk�^ka�bksfolkjbkq^i�s^of^_ibp�

&@i^ohb�^ka�>fkptloqe*� /771',

2,2,� Paoqhpo

2,2,/,� J]nr]h�]^qj`]j_a�]j`�]ooai^h]ca�_kilkoepekj

Qeb�`ljmlpfqflk�lc�i^os^i�^ppbj_i^dbp�colj�i^qb�>mofi�0..7�^ka�0./.�fp�

fiirpqo^qba�fk�Cfd,�2,0�^q�qeb�c^jfiv�ibsbi*�^ka�abq^fiba�fk�Q^_ibp�2,/� ^ka�2,0�^q�qeb�ibsbi�lc�

iltbpq�q^ulkljf`�`i^ppfcf`^qflk,�>q�qeb�c^jfiv�ibsbi*�`^k`ofa�i^os^b�aljfk^qba�qeb�

^ppbj_i^dbp*�j^hfkd�rm�^mmolufj^qbiv�6.�#�lc�qeb�qlq^i�^_rka^k`b�fk�_lqe�vb^op,�

D^i^qebfa�i^os^b�tbob�qeb�lkiv�lqebo�c^jfiv�qe^q�tbob�mobpbkq�fk�pr_pq^kqf^i�krj_bop�

&_bqtbbk�/.#�^ka�0.#'�^p�^ii�obj^fkfkd�c^jfifbp�tbob�mobpbkq�^q�obi^qfsb�^_rka^k`bp�lc�

ibpp�qe^k�2#�&Cfd,�2,0',�Tfqe�qeb�bu`bmqflk�lc�qeb�c^jfifbp�Rmldb_ffa^b*�S^orkfa^b*�^ka�

>uffa^b*�^ii�obmq^kqf^k�ab`^mla�c^jfifbp�hkltk�ql�obpfab�tfqefk�lo�kb^o�qeb�PlD�tbob�

`liib`qba�fk�_lqe�prosbvp,�I^os^b�colj�qeb�c^jfifbp�U^kqefa^b�!9WXPWXIVWXM][�JMTT]["�

^ka�@^ii^ppfkfa^b�!;MW\ZaXIMI�KITQNWZVQMV[Q["�tbob�lkiv�mobpbkq�fk�0./.,�Qeb�

krjbof`^iiv�aljfk^kq�pmb`fbp�fk�_lqe�prosbvp�t^p�:M\IKIZKQV][�UIOQ[\MZ%�cliiltba�_v�

:]VQLI�Y]ILZQ[XQVI�&fk�0..7'�^ka�0IVKMZ�XZWL]K\][�&fk�0./.',�Fk�_lqe�prosbvp*�qeb�

j^glofqv�lc�qeb�i^os^b�&tfqe�clro�wlb^i�pq^dbp�lo�jlob'�tbob�fk�qeb�pb`lka�lo�qefoa�wlb^i�

pq^db,�Bu`bmqflkp�fk`irab�@MTUM[[][�KPMQZIOWV][%�^ka�pbsbo^i�ifqelafa�^ka�m^drofa�

pmb`fbp�&Q^_ibp�2,/� ^ka�2,0',

Abpmfqb�lsbo^ii�pfjfi^ofqfbp�fk�mbo`bkq�`ljmlpfqflk�^q�qeb�c^jfiv�ibsbi*�qeb�obi^qfsb�

^_rka^k`b�lc�pbsbo^i�pmb`fbp�`e^kdba�_bqtbbk�vb^op,�Clo�bu^jmib*�fk�0./.�qeb�obi^qfsb�

^_rka^k`b�lc�:'� UIOQ[\MZ�^ka�:'� Y]ILZQ[XQVI�ab`ob^pba�fk�`ljm^ofplk�ql�0..7�_v�/7#
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Cfdrob�2,0,�Obi^qfsb�^_rka^k`b�lc� obmq^kqf^k�ab`^mla�c^jfifbp�
fk�ab`ob^pfkd�loabo�lc�̂ _rka^k`b�colj�prosbvp�`lkar`qba�fk�>'�
0..7�?'�0./.,



Q^_ib�2,/,�@rjri^qfsb�pq^db+pmb`fcf`�i^os^i�^_rka^k`b�colj�qeb�0..7�prfsbv�bumobppba�^p�qeb�krj_bo�lc�i f̂+s^b�mbo�/..�j[�cfiqboba�
pb^t^qbo,�Qeb�obi^qfsb�^_rka^k`b�lc�̂ ii�pq^dbp�`lj_fkba�fp�abq^fiba�fk�m^fbkqebpbp�fk�qifb� ñQlq^ió� `lirjk,�W*�krj_bf� lc�wlb^i�pq^dbp9�F+�
S*�wlb^i�pq^dbp�lkb�qifolrde�cfsb8�J,�Jbd^ilm^,�Qeb�^pqbofph�pvj_li�(�fp�rpba�ql�j^oh�qbkq^qfsb�pmb`fbp�fabkqfcf`^qflkp,

Geebe�]ke`ae D]iehu G`aeephbe_]Skee X G GG GGG U T K Rkp]h
@n]_dueen] A]ee_ne`]a 0IVKMZ�XZWL]K\][ 3 6/3,3 7..,/ //.4 1,0 . . /*616,4� &7,/4'

4T[JWKIZKU][�WZMOWVMV[Q[ 3 04,7 /5$4 46,/ 2,2 . . 057,1� &/,17'
:M\IKI�ZQV][�OZIKQTQ[ 3 . /,/ .,1 . . . /,1� &.,./'
:M\IKIZKQV][�UIOQ[\MZ 3 154f 3*135,3 4*/76,5 346,5 . . /0*341,4� &40,37'
Sje`ajpebea`�A]j_ne`]a 3 74,. 2.$5 2/3,4 01,7 . . 727,7&2,51'

Adaen]ckje`]a @MTUM[[][�KPMQZIOWV][ 3 . .,4 0,0 //,/ + /,/ /3,0�&.,.6'
Cle]hpe`]a Cle]hpe`]a�ol, 0 34,7 27,. + + + 5, //2,/� &.,35'
Mnackj�ee`]a Mnackj�ee`]a�ol, 0 /1R0 //2,1 + + + 3,5 036,3� &/,07'
Nejjkpdane`]a Nejjkpdane`]a�ol, 0+3 .,5 /3$7 //5,0 5,4 . . 055,6�&/,16'

?jkiqn] E]h]pheae`]a :]VQLI�Y]ILZQ[XQVI 2+3 071� / /,147,3 /,3/1,7 267�3 3.�6 . 1*513,2&/6�4/'
F]l]hkc]opee`]a .KIV\SWTQ\PWLM[�PQ[XQL][ 2 .,4 1,4 .,6 . + . 3,/� &.�.1'

5IXITWOI[\MZ�UMZ\MV[QQ# 2 /,2 0,5 .,4 . + .,1 3,.� &.,.0'
Jephek`e`]a 9WXPWTQ\PWLM[�NWZIUQVI\][ 2 /,/ /,. /,. .,/ + . 1,0� &.,.0'

9WXPWTQ\PWLM[�UIV\QQ 2 6,. .,0 .,/ . + . //2� &.,.2'
>PQVWTQ\PWLM[�_W[MVM[[MV[PQ 2 . .,2 . . + . .,2&:.,./'
Jephek`e`]a�ol,�@ 2 .,/ .,2 . . + . .,3� &. ,. / '
Sje`ajpebea`�Jephek`e`]a 2 . . . . + .,5 .,5�b_M,Mh'

N]cqne`]a 1Q[KWZ[WXIO]Z][�[KSUQ\\Q 2 .,3 6,. 12,7 /3,0 + + 36,7&.,07'
=IO]Z][�JMVVOIV][# 2 . . .,/ . + + .,/� &. ,. / '
=IO]Z][�KI]ZQV][# 2 . . .,4 0� 0 + + 0,6� &.,./'
=IO]Z][�OZIVW[QUIV][# 2 . . .,0 .,4 + + .,6�&. ,. / '
=IO]Z][�PQZ[]\][K]T][ 2 . . .,3 0� 5 + .,0 1,2� &.,.0'
N]cqne`]a�ol,�? 2 /4,7 3,0 5,3 0,5 + + 10,3� &.,/4'
Sje`ajpebea`�N]cqne`]a 2 0,6 6,. 1,6 0,4 + .,2 /5,5&.,.7'

Nkn_ahh]je`]a =M\ZWTQ[\PM[�MZQWUMZ][ 0 .,1 . + + + . &p1� &:.,./'

l



Q^_ib�2,0,�@rjri^qfsb�pq^db+pmb`fcf`�i^os^i�^_rka^k`b�colj�qeb�0./.�prfsbv�bumobppba�^p�qeb�krj_bo�lc�i^fs^b�mbo�/..�j[�cfiqboba�
pb^t^qbo,�Qeb�obi^qfsb�^_rka^k`b�lc�̂ ii�pq^dbp�`lj_fkba�fp�abq^fiba�fk�m^obkqebpbp�fk�qeb� Qlq^i%� `lirjk,�W,�krj_bo�lc�wlb^i�pq^dbp9�F+�
S*�wlb^i�pq^dbp�lkb�qeolrde�cfsb9�J*�Jbd^ilm^,�Qeb�^pqbofph�pvj_li�(�fp�rpba�ql�j^fh�qbkq^qfsb�pmb`fbp�fabkqfcf`^qflkp,

Gjbn]kn`ae% C^j fiv G`ajpebe_]pekj X G GG GGG GZ T K Rkp]h
@n]_heuqn] A]j_ne`]a 0IVKMZ�XZWL]K\][ 3 5752,0 /4011,0 17/6,/ /14,1 . . 06065,1� &03,24'

<TMJWKIZKQV][�WZMOWVMV[Q[ 3 03/,6 /14$3 0222,2 35[3 . . 242.,2� &2,/6'
: M\IKIZU][�OZIKQTQ[ 3 01,0 52,/ 7.,5 0.,4 . . 0.6,6&.,/7'
: M\IKIZKQV][�UIOQ[\MZ 3 1402,2 7/1/,. 1.424,0 3453,0 . . 27/0.,6�&22,0/'
Sje`ajpebea`�A]j_ne`]a 3 /.63,0 2.33,3 1.4$4 2/.,. . . 6406,.�&5,55'

Adaee+]ckje`]a @MTUM[[][�KPMQZIOWV][ 3 . . . /7,3 + . /7,3� &.,.0'
Cle]hpe`]a Cle]hpe`]a�ol, 0 2/4,. 5/3, + + + 2.,3 //51,0� &/,.4'
Mnackeeee`]a Mnackeeee`]a�ol, 0 5/2,. 706�/ + + + . /421,4&/,26'
Neeejkpheane`]a Nejjkpdane`]a�ol, 0+3 ///,4 0/./,2 /155,4 /12,. . . 1506,.�&1,14'
V]jpde`]a 9WXPWXIVWXM][�JMTT][ 2 //,2 1,/ . . + . /2,3� &.,./'

?hek�iqn] E]h]pheae`]a : ]VQLI�Y]ILZQ[XQVI 2+3 /1.0,5 4157,2 3.10,0 175,/ . . /1/01,1� &//,6/'
F]l]hko]opne`]a .KIV\PWTQ\PWLM[�PQ[XQL][ 2 . 0,4 /.,1 1,5 + . /4,5�&.,.0'

5IXITWOI[\MZ�UMZ\MV[QQ# 2 . . 0,. /,/ + . 1,/&:.,./'
Jephek`e`]a 9WXPWTQ\PWLM[�NWZIUQVI\][ 2 4,/ 1,7 4,4 . + . /4,4&.,./'

9WXPWTQ\PWLM[�UIV\QQ 2 . /,/ . . + . /,/� &:.,./'
>PQVWTQ\PWLM[�_W[MVM[[MV[PQ 2 . . 3,. . + . 3,.&:.,./'
Jephek`e`�ol,�? 2 . . /,/ . + . /,/� &%+l,�./'
Jephek`e`�ol,�@ 2 .,3 . .,. . + . .,3�&:.,./'

N]cqne`]a 1Q[KWZ[WXIO]Z][�[KPUQ\\Q 2 . /1,4 26,0 /2,6 + .,3 55,/� &.,.5'
=IO]Z][�JMVVOIV][# 2 0,1 . 0,4 2,5 + . 7,4� &.,./'
=IO]Z][�KI]ZQV][# 2 . . 1,/ . + . 1,/� &:.,./'
=IO]Z][�OZIVW[QUIV][# 2 . . . 4,0 + . 4,1� &.,./'
=IO]Z][�PQZ[]P][K]T][ 2 . . . 16,/ + . 16,0�&.,.1'
N]cqne`�ol,�? 2 /1,0 21,/ 3,3 0,. + . 42,.�&.,.4'
N]cqne`�ol,�@ 2 2,5 . 0,. . + . 4,6� &.,./'
Sje`ajpebea`�N]cqne`]a 2 3/,3 //,6 /7,3 /,. + /,. 62,6&.,.6'

Nkn_ahh]je`]a =M\ZWTQ[\PM[�MZQWUMZ][ 0 /04,2 . + + + . /04,3� &.,//'
?tee`a] A]hh]ooeje`]a ;MW\ZaXIMI�KITQNWZVQMV[Q[ 3 3,0 13,4 //4,2 . . . /35,2�&.,/2'
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^ka�5#� obpmb`qfsbiv*�tebob^p�qe^q�lc�@,�XZWL]K\][�fk`ob^pba�_v�/4#�&Q^_ibp�2,/� ^ka�

2,0',�Qeb�mbobbkq�`lkqof_rqflk�lc�b^`e�pq^db�ql�qlq^i�^_rka^kbb�^ipl�s^ofba�_bqtbbk�vb^op�

clo�pbsbo^i�q^u^,�Qeobb�klq^_ib�bu^jmibp�^ob�mobpbkqba�fk�Cfd,�2,1,�Fk�0./.�qeb�obi^qfsb�

^_rka^k`b�lc�qeb�qefoa�wlb^i�pq^db�lc�J �UIOQ[\MZ�fk`ob^pba�_v�/1#*�qeb�pb`lka�^ka�qefoa�

wlb^i�pq^dbp�lc�@,�XZWL]K\][�fk`ob^pba�_v�7#�^ka�6#�obpmb`qfsbiv*�^ka�qeb�pb`lka�wlb^i�

pq^db�lc�Bmf^iqfa^b�i^os^b�fk`ob^pba�_v�/3#,

>�klkjbqof`�jriqfafjbkpflk^i�p`^ifkd�milq�_^pba�lk�^ppbj_i^db�`ljmlpfqflk�^ka�

^_rka^k`b*�fabkqfcfba�afpqfk`qfsb�i^os^i�`ljjrkfqfbp�arofkd�>mofi�0..7�^ka�0./.�&Cfd,%�

2,2',�?^pba�lk�>KLPFJ*�qebpb�`ljjrkfqfbp�tbob�pfdkfcf`^kqiv�afccbobkq�&O�;�.,2.69�M�;�

.,../',� P^jmibp�`liib`qba�rkabo�a^ohkbpp�^ka�a^vifdeq�`lkafqflkp�^ipl�^mmb^oba�ql�dolrm�

qldbqebo�&Cfd,�2,2,'9�eltbsbo*�qebfo�afccbobk`bp�tbob�klq�pfdkfcfb^kqiv�afccbobkq�&O�;

.,.3/9�M�;�.,.56',�Qeb�fkafsfar^i�`lkqof_rqflk�lc�pmb`fbp�ql�qeb�afppfjfi^ofqv�_bqtbbk�

vb^op�&Q^_ib�2,1'�fp�`lkpfpqbkq�tfqe�qeb�fkqbo+^kkr^i�`e^kdbp�fk�qeb�obi^qfsb�^_rka^k`b�lc�

qeb�jlpq�^_rka^kq�q^u^,�0IVKMZ�XZWL]K\][�`lkqof_rqba�jlpq�ql�qeb�afppfjfi^ofqv�_bqtbbk�

vb^op*�cliiltba�_v�:'� UIOQ[\MZ�^ka�:'� Y]ILZQ[XQVI%�qldbqebo�^``lrkqfkd�clo�

^mmolufj^qbiv�17#�lc�̀ rjri^qfsb�afppfjfi^ofqv,

>sbo^db�afsbopfqv�s^irbp�lc�/,01�^ka�/,.1� fk�0..7�^ka�0./.�obpmb`qfsbiv�tbob�

pfdkfcf`^kqiv�afccbobkq�&Q&34'�;�1,0119�M�;�.,..0',�>sbo^db�qlq^i�i^os^i�`lkbbkqo^qflkp�fk�

lc�130-/..�j[�^ka�/60/� i^os^b-/..�j[�^ipl�afccboba�pfdkfcf`^kqiv�_bqtbbk�vb^op�&Q&34'�;�

5,3309�M�:�.,../',�Arofkd�i^qb�>mofi�0..7*�obdflkp�lc�efde�i^os^i�afsbopfqv�tbob�mofj^ofiv�

obpqof`qba�ql�qeb�kloqetbpq�obdflk*�_bqtbbk�S^k`lrsbo�Fpi^ka�^ka�Qbu^a^�Fpi^ka*�^ka�qeb�

PlDóp�tbpqbok�j^odfk�&Cfd,�2,3',�Qe^q�vb^o*�pfdkfcf`^kq�pm^qf^i�`irpqbofkd�lc�efde�^ka�ilt
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@�mol`crarp

6

Q*� 2.

.'
[ � 1.

Bmf^i_a^b

^� 0/� J
I^os^i�Pq^db

Cfdrob�2,1,�Obi^qfsb�^_rka^k`b�lc�
i^os^i�pq^dbp�fk�0..7�^ka�0./.�clo�>'�
@,�XZWL]K\][�?'�J �UIOQ[\MZ� ^ka� @'�
Bmf^iqfa�i^os^b,�Wi+WiS*�cfopq�ql�clroqe�
wlb^i�pq^dbp9�J*�jbd^ilm^
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0B�Qpnaoo8� .,/�3

7 � 0./.

II A� Aq
3 [

Cfdrob� 2,2,� Klk+jbqof`� jriqfafjbkpflk^i� p`^ifkd� loafk^qflk� fiirpqo^qfkd� pfjfi^ofqv�
_bqtbbk� p^jmibp� `liib`qba�arofkd�0..7� ^ka�0./.,� A*� p^jmib� `liib`qba�arofkd�a^ohkbpp9�
I*�p^jmib�`liib`qba�arofkd�a^vifdeq,

Q^_ib�2,1,�Qeb�mbo`bkq�`lkqof_rqflk�lc�q^u^�ql�?o^v+@roqfp�afppfjfi^ofqv�_bqtbbk�0..7�^ka�
0./.�^ppbj_i^dbp�ifpqba�fk�abp`bkafkd�loabo,

R]tkjkie_�_h]ooebe_]pekj Nan_ajp�akjpne^qpekj Aqiqh]pera�Nan_ajp
@,�XZWL]K\][ /5,26 /5,26
:'� UIOQ[\MZ /0,13 07,61
:'� Y]ILZQ[XQVI 7,07 17,/0
4'� WZMOWVMV[Q[ 5,7. 25,.0
Bmf^iqfa^b 4,76 32,./
Mfkklqebofa^b 4,64 4.,65
:'� OZIKQTQ[ 4,/3 45,.0
Lobdlkffa^b 3,37 50,4/
1'� [KPUQ\\Q 2,03 54,64
M^drofa^b 2,/5 6/,.1
M^drofa�pm,�> 2,.7 63,/0
@'� KPMQZIOWV][ 0,/3 65,05
='� MZQWUMZ][ /,67 67,/4
.'� PQ[XQL][ /,36 7.,52
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'+(--.-�),2*/0,14�
,-)*3

.+�.,03�

.,03+�.,3�

.,3�+�.,53�

.,53+� /�
/�+� /,03

/,03+� /,3�
/,3+/,53�

/,53+0�
0+�0,03

0,03+�0,3

Cfdrob�2,3,�Pm^qf^i�m^qqbok�lc�qeb�Pe^kklk�afsbopfqv�fkabu�arofkd�qeb�>'�0..7�^ka�
?'�0./.�prosbvp,�Pfdkfcf`^kq�Df(�pq^qfpqf`p�^ob�peltk�clo�`irpqbop�lc�efde�&cfiiba�
af^jlka'�^ka�ilt�&cfiiba�pnr^ob'�afsbopfqv�il`^qflkp,
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afsbopfqv�s^irbp�t^p�abqb`qba�qeolrdelrq�qeb�PlDóp�kloqetbpq�^ka�`bkqo^i�obdflkp�

obpmb`qfsbiv,�Arofkd�0./.*�qeb�efdebpq�afsbopfqv�s^irbp�tbob�tfabpmob^a�fk�qeb�`bkqo^i�

PlD�tfqe�^aafqflk^i�il`^ifwba�^ob^p�lc�efde�afsbopfqv�fk�qeb�PlDóp�kloqetbpq�^ka�

plrqeb^pq�obdflk,�Kl�pfdkfcf`^kq�`irpqbofkd�lc�efde�lo�ilt�afsbopfqv�s^irbp�t^p�abqb`qba�

arofkd�qefp�prosbv,�Tfqe�obpmb`q�ql�qlq^i�^_rka^k`b�&Cfd,�2,4'*�arofkd�0..7�^�pfdkfcf`^kq�

pm^qf^i�`irpqbofkd�lc�ilt�^ka�efde�^_rka^k`b�t^p�abqb`qba�fk�qeb�PlDóp�kloqetbpq�^ka�

`bkqo^i�obdflkp�obpmb`qfsbiv,�Lqebo�efdeiv�il`^ifwba�obdflkp�lc�efde�^ka�ilt�^_rka^k`b�

tbob�tfabpmob^a,� Fk�0./.*�kl�pfdkfcf`^kq�pm^qf^i�`irpqbofkd�t^p�abqb`qba*�_rq�qeb�efdebpq�

i^os^i�^_rka^k`b�l``rooba�mofj^ofiv�^ilkd�qeb�PlDóp�b^pqbok�j^odfk�^ka�jlpq�plrqebok�

obdflk�&Cfd,�2,4',

2,2,0,� Pah]pekjodel�^apsaaj�h]nr]h�]ooai^h]cao�]j`�ajrenkjiajp]h�r]ne]^hao

Ob`loap�lc�pb^�proc^`b�qbjmbo^qrob�colj�qeb�E^if_rq�?^kh�tb^qebo�_rlv*�il`^qba�

fk�qeb�`bkqo^i�PlD*�fkaf`^qba�qe^q�qbjmbo^qrobp�tbob�efdebo�fk�0..7�`ljm^oba�ql�0..6�

arofkd�i^qb�pmofkd-prjjbo�^ka�i^qb�prjjbo-c^ii*�^ka�iltbo�fk�0..7�clo�^�peloq�mbofla�fk�

Ab`bj_bo,�Jloblsbo*�qbjmbo^qrobp�tbob�efdebo�fk�0./.�`lj^m^oba�ql�0..7�_bqtbbk�

G^kr^ov�^ka�>mofi�&Cfd,�2,5',

Qeb�abdobb�ql�tef`e�i^os^i�`o^_�afsbopfqv�`loobi^qba�tfqe�bksfolkjbkq^i�s^of^_ibp�

fp�prjj^ofwba�fk�Q^_ib�2,2,�Qeb�afpqof_rqflk�lc�qbjmbo^qrob*�cirlobp`bk`b*�p^ifkfqv�^ka�

luvdbk�^ob�fiirpqo^qba�fk�>mmbkafu� /,�Fk�0..7*�afsbopfqv�t^p�pfdkfcf`^kqiv�`loobi^qba�tfqe�

^ii�qeb�bksfolkjbkq^i�s^of^_ibp�jb^proba�^q�abmqep�_bqtbbk�0.�^ka�3.�j,�Tfqefk�qefp�

abmqe�o^kdb*�afsbopfqv�t^p�mlpfqfsbiv�`loobi^qba�tfqe�qbjmbo^qrob*�cirlobp`bk`b*�^ka
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J]nr]a-/..

.�+//2 �

//2+� 0..�

0..�+� 123�

123�+� 4..�

4..+ � /*.13�

/*.13�+� /*6..�

/*6..+1*/0. �

1*/0.+3*2/. �

3*2/.+7*17. �

7*17.+ � /4*1..�

/4*1..+06*06.

Cfdrob�2,4,� Pm^qf^i�m^qqbok�lc�qlq^i�i^os^i�^_rka^k`b�arofkd�qeb�>'�0..7�^ka�?'�0./.�
prosbvp,�Pfdkfcf`^kq�Df(� pq^qfpqf`p�^ob�peltk�clo�`irpqbop�lc�efde�&cfiiba�af^jlka'�
^ka�ilt�&cfiiba�pnr^ob'�^_rka^k`b�il`^qflkp,



#

1.
.

/� 
B.'

/.

/ � o

> 1..6
+1..7

,� *Y,Uv
13

0..7
1./.

l\� /3

/.

3
Dô Ba_K]n Hqj ?qc Kt

Reia�&ikjpd'

Cfdrob�2,5,�A^fiv�^sbo^dba�qbjmbo^qrob�cirbqr^qflkp�colj�E^if_rq�?^kh�clo�vb^op�>'�0..6�^ka�0..7�
^ka�?'�0..7�^ka�0./.,�?^op�_bilt�qeb�u+^ufp�fkaf`^qb�klq^_ib�jqbo^kkr^i�qbjmbo^qrob�s^of^qflkp,�
D^mp�fkaf`^qb�mboflap�lc�jfppfkd�a^q^�colj�_rlv�ob`loap,

..
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Q^_ib�2,2,�Pmb^oj^k�o^kh�`loobi^qflk�`lbccf`fbkqp�_bqtbbk�Pe^kklk�afsbopfqv�^ka�
bksfolkjbkq^i�s^of^_ibp�lc�qbjmbo^qrob*�cirlobp`bk`b*�p^ifkfqv*�^ka�luvdbk�^q�abmqep�lc�/�
ql�3.�j�&/.�j�fkqbos^ip'�clo�0..7�^ka�0./.�prosbvp,� (�^ka�((� obmobpbkq�pfdkfcf`^k`b�^q�M�
;�.,.3�^ka�M�;�.,./� obpmb`qfsbiv,

Wa]n Balpd�&i' Railan]pqna Dhqknao_aj_a Q]hejepu Mtucaj
0..7 / .,.7/ +.,0/7 .,350(( .,.35

/. .,/6 +.,.14 .,124(( .,16/((
0. .,304(( .,163(( +.,102( .,3.0((
1. .,342(( .,314(( +.,25.(( .,4//((
2. .,347(( .,401(( +.,320(( .,447((
3. .,352(( .,477(( +.,332(( .,27/((

0./. / .,/04 +.,.01 +.,/12 .,.4
/. .,/15 .,/33 +.,//4 .,.23
0. +.,.53 .,0/4 +.,.21 +.,/1/
1. +.,1.1( +.,.55 .,..0 +.,///
2. +.,026 +.,.07 +.,.51 +.,..7
3. +.,/5/ +.,/02 +.,.50 +.,.62

Q^_ib�2,3,� Pmb^oj^k�o^kh�`loobi^qflk�`lbccf`fbkqp�_bqtbbk�qlq^i�i^os^i�^_rka^k`b�^ka�
bksfolkjbkq^i�s^of^_ibp�lc�qbjmbo^qrob*�cirlobp`bk`b*�p^ifkfqv�^ka�luvdbk�^q�abmqep�lc�/�
ql�3.�j�&/.�j�fkqbos^ip'�clo�0..7�^ka�0./.�prosbvp,� (�^ka�((�obmobpbkq�pfdkfcf`^k`b�^q�M�
;�.,.3�^ka�M�;�.,./� obpmb`qfsbiv,

Wa]n Balpd�&i' Railan]pqna Dhqknao_aj_a Q]hejepu Mtucaj
0..7 / .,063( .,/55 +.,116( .,//0

/. .,.33 .,.70 +.,03/ +.,/4.
0. +.,07.( +.,/7/ .,0/2 +.,044(
1. +.,046( +.,036 .,1/5( +.,1/4(
2. +.,11.( +.,103( .,155(( +.,20.((
3. +.,107( +.,1/2( .,14/(( +.,16/((

0./. / .,00 .,/3 +.,//6 +.,//4
/. .,1/3( +.,/17 +.,21/(( .,040(
0. .,15( +.,.4 +.,01/ .,/77
1. .,10/( .,.2/ .,.26 .,/4
2. .,/50 +.,./0 .,/70 .,/16
3. .,/11 +.,.00 .,034 .,0./
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luvdbk*�_rq�kbd^qfsbiv�`loobi^qba�tfqe�p^ifkfqv,� Fk�0./.*�afsbopfqv�t^p�lkiv�pfdkfcfb^kqiv�

`loobi^qba�tfqe�qbjmbo^qrob�^q�1.�j�abmqe,

Tfqe�obpmb`q�ql�qlq^i�i^os^i�^_rka^k`b�&Q^_ib�2,3'*� fk�0..7�pfdkfcf`^kq�`loobi^qflkp�

tbob�abqbbqba�^q�2.�^ka�3.�j�clo�^ii�bksfolkjbkq^i�s^of^_ibp,�Clo�jlpq�abmqep*�

bloobi^qflk�`lbccf`fbkqp�tbob�kbd^qfsb�clo�qbjmbo^qrob*�cirlobp`bk`b*�^ka�luvdbk*�_rq�

mlpfqfsb�clo�p^ifkfqv9�qeb�lmmlpfqb�qobka�t^p�l_pbosba�^q�/�j�clo�p^ifkfqv�^ka�qbjmbo^qrob,�

Fk�0./.*�qlq^i�^_rka^kbb�t^p�pfdkfcfb^kqiv�mlpfqfsbiv�bloobi^qba�tfqe�qbjmbo^qrob�

_bqtbbk�/.�^ka�1.�j*�^ka�pfdkfcf`^kqiv�`loobi^qba�tfqe�p^ifkfqv�^ka�luvdbk�^q� /.�j,

Obpriqp�colj�qeb�?BPQ�^k^ivpfp�&Q^_ib�2,4'�fkafb^qba�qe^q�qeb�bksfolkjbkq^i�

s^of^_ibp�obpmlkpf_ib�clo�qeb�j^ufjrj�Pmb^oj^k�bloobi^qflk�`lbccf`fbkqp�tbob�

qbjmbo^qrob�fk�0..7*�^ka�qbjmbo^qrob�^ka�p^ifkfqv�fk�0./.,�J^ufjrj�`loobi^qflk�

`lbccf`fbkqp�l``rooba�^q�3.�j�fk�0..7�^ka�0./.,� Fk�dbkbo^i*�`loobi^qflk�blbccfbfbkqp�tbob�

efdebo�fk�0..7�qe^k�0./.*�m^oqf`ri^oiv�_bqtbbk�0.�^ka�3.�j,

Q^_ib�2,4,�J^ufjrj�Pmb^oj^k�`loobi^qflkp�_bqtbbk�i^os^i�^ka�bksfolkjbkq^i�pfjfi^ofqv�
j^qof`bp�colj�?BPQ�^k^ivpfp�^q�abmqep�lc�/� ql�3.�j�clo�0..7�^ka�0./.�prosbvp,�?liaba�
s^irbp�fkaf`^qb�qeb�efdebpq�`loobi^qflk�`lbccf`fbkq�clo�b^`e�prosbv,� Pvj_lip�^ag^bbkq�ql�
b^`e�`lbccf`fbkq�fkaf`^qb�qeb�s^of^_ib&p'�obpmlkpf_ib�clo�j^ufjrj�`loobi^qflk,�Q*�
qbjmbo^qrob9�C*�cirlobpbbkbb*�P*�p^ifkfqv9�L*�luvdbk,�Pvj_lip�^ob�^oo^kdba�fk�loabo�lc�
fjmloq^k`b,

Balpd Wa]n
0..7 0./.

/ PL�&.,//2' CQL�&.,/16'
/. QR�&.,.60' QL�&.,///'
0. QLC�&.,/65' P�&.,/37'
1. Q�&.,1/1' PL�&.,/05'
2. Q�&.,1/6' QP�&.,/4'
3. R�&.,115' QR�&.,/72'
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2,3,� Beo_qooekj

2,3,/,� J]nr]h�]ooai^h]ca�_kilkoepekj

Qeb�`ljmlpfqflk�lc�̂ �i^os^i�^ppbj_i^db�fp�abmbkabkq�lk�mol`bppbp�^ppl`f^qba�tfqe�

qeb�^ariq�^ka�i^os^i�me^pbp�&Fp^of�bq�^e*�0..6',�>ariq+obdri^qba�mol`bppbp�fk`irab�qeb�

afpqof_rqflk�lc�̂ ariqp*�qeb�j^dkfqrab�lc�qeb�obmolar`qfsb�lrqmrq*�^ka�qeb�qfjfkd�lc�i^os^i�

obib^pb,�Lk�qeb�lqebo�e^ka*�i^os^i+obi^qba�mol`bppbp�^ob�jlob�`ilpbiv�obdri^qba�_v�

evaolavk^jf`p�&?^hrk*�0..4'�^ka�fk`irab�i^os^i�qo^kpmloq*�doltqe*�^ka�prosfs^i,

Qeb�obmolar`qfsb�lrqmrq�lc�̀ o^_�mlmri^qflkp�fp�^�crk`qflk�lc�qeb�krj_bo�lc�

pr``bppcriiv�cboqfifwba�cbj^ibp�^ka�qebfo�fkafsfar^i�cb`rkafqv�&P^ql�bq�^e*�0..5',�@^k`ofa�

`o^_p�^ob�`^m^_ib�lc�molar`fkd�i^odb�_ollap*�bpmb`f^iiv�:'� UIOQ[\MZ�^ka�0'�XZWL]K\][�

&Efkbp*� /77/',� Fq�t^p�qebobclob�klq�promofpfkd�qe^q�:'� UIOQ[\MZ�aljfk^qba�qeb�i^os^i�

^ppbj_i^db�^p�cbj^ibp�lc�qefp�pmb`fbp�^ob�sbov�^_rka^kq*�bpmb`f^iiv�fk�qeb�Plrqebok�PlD�

&G^jfbplk�^ka�Mefiifmp*� /7719�M^ipplk�bq�^e*�0../'�^ka�e^sb�^k�bu`bmqflk^iiv�efde�

cb`rkafqv�&/�jfiiflk�bddp�mbo�_olla�^q� /33�jj�`^o^m^`b�tfaqe'�&Efkbp*� /77/',�0IVKMZ�

XZWL]K\][�fp�^ipl�`lkpfaboba�`ljjlk�qeolrdelrq�?ofqfpe�@lirj_f^�&E^oq*� /7609�Gbkpbk*�

/773'�^ka�cbj^ibp�`^k�molar`b�^�`ljm^o^_ib�_olla�pfwb�&Efkbp*� /77/',�Qeb�cb`rkafqv�lc�

lqebo�il`^i�pmb`fbp�fp�jr`e�iltbo�&Hkrapbk*� /7429�Pljboqlk�^ka�Jbvbop*� /7619�Kv_i^ab*�

/7659�Efkbp*� /77/'*�tef`e�fp�`lkpfpqbkq�tfqe�qebfo�lsbo^ii�iltbo�i^os^i�^_rka^k`bp�

obmloqba�ebobfk,

Qeb�l``roobk`b�lc�̀ o^_�i^os^b�obcib`qba�qeb�obmloqba�pmb`fbp+pmb`fcf`�e^q`efkd�

mboflap�fk�qeb�P^ifpe�Pb^,�Clo�bu^jmib*�9WXPWXIVWXM][�JMTT][�JMTT][%� 5MUQOZIX[][�pmm,�

^ka�=M\ZWTQ[\PM[�MZQWUMZ][�_bdfk�e^q`efkd�fk�J^v�&Hkrapbk*� /742'*�^ka�tbob�bfqebo�

^_pbkq�lo�o^obiv�`liib`qba�fk�qeb�mobpbkq�pqrav,� Fk�`lkqo^pq*�lkiv�i^qb�i^os^i�pq^dbp�lc�@
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KPMQZIOWV][�tbob�`liib`qba�fk�qefp�pqrav*�`lkpfpqbkq�tfqe�obmloqp�abp`of_fkd�qeb�

l``roobk`b�lc�pt^ojp�lc�@'� KPMQZIOWV][�jbd^ilm^b�fk�b^oiv�J^v�fk�qeb�P^k�Gr^k�

>o`efmbi^dl�&Jfkbo�bq�^e*�0...',�Bmf^iqfa�`o^_p�al�klq�^mmb^o�ql�`lkcloj�ql�^�pqof`q�

qbjmlo^i�m^qqbok�lc�obmolar`qfsb�qfjfkd�&Hkrapbk*� /742'*�^ka�qebfo�i^os^b�e^sb�_bbk�

l_pbosba�fk�mi^khqlk�p^jmibp�vb^o�olrka�tfqe�mb^h�i^os^i�^_rka^k`b�l_pbosba�fk�qeb�

pmofkd�lcc�qeb�`l^pq�lc�Lobdlk�&Ilrde*� /753',�Qefp�fp�`lkpfpqbkq�tfqe�qeb�mobpbk`b�lc�̂ ii�

bmf^iqfa�i^os^i�pq^dbp�arofkd�qeb�prosbvp,�Clo�qeb�obj^fkfkd�pmb`fbp*�qeb�lkpbq�lc�e^q`efkd�

l``rop�_bqtbbk�Ab`bj_bo�^ka�>mofi�&J^`H^v*� /7209�Hkrapbk*� /7429�Kv_i^ab*� /7659�

Pqo^qej^kk*� /7659�Clkd�^ka�Arke^j*�0..59�Ardrfa�^ka�M^db*�0.//'�pl*�klq�

promofpfkdiv*�wlb^i�pq^dbp�lkb�qeolrde�clro�lc�j^kv�pmb`fbp�fk�qeb�p^jmibp�tef`e�tbob�

`liib`qba�fk�i^qb�>mofi,

Qebob�fp�ifjfqba�fkcloj^qflk�lk�qeb�ifcb�efpqlov�lc�J � Y]ILZQ[XQVI�abpmfqb�qefp�

pmb`fbpó�tfabpmob^a�dbldo^mef`�o^kdb�fk�?ofqfpe�@lirj_f^�&E^oq*� /760'�^ka�fqp�krjbof`�

aljfk^k`b�fk�prfq^_ib�e^_fq^q�&?roa�^ka�?ofkheropq*� /762',� Fk�qeb�mobpbkq�pqrav*�qeb�

j^glofqv�lc�i^os^b�e^a�^iob^av�moldobppba�ql�qeb�pb`lka�^ka�qefoa�wlb^i�pq^dbp�_v�i^qb�

>mofi*� prddbpqfkd�qe^q�i^os^b�e^q`eba�fk�b^oiv�pmofkd,�?f+jlkqeiv�p^jmifkd�lcc�qeb�`l^pq�

lc�Lobdlk�fk�/75.+5/� fkaf`^qba�qe^q�qeb�lkpbq�lc�:'� Y]ILZQ[XQVI�e^q`efkd�l``rooba�fk�

b^oiv�J^v*�^ka�qe^q�qeb�pb`lka�wlb^i�pq^db�t^p�jlpq�^_rka^kq�_v�jfa+Grkb�&Ilrde*

/753',�Qeb�p^jmibp�`liib`qba�fk�qeb�mobpbkq�pqrav�prddbpq�^�qfjfkd�lc�absbilmjbkq�

pljbte^q�afccbobkq�^ka�rkbumb`qba*�`lkpfabofkd�qe^q�`o^_�i^os^b�qvmf`^iiv�e^q`e�^q�^�i^qbo�

a^qb�^ka�absbilm�^q�^�piltbo�o^qb�^q�efdebo�i^qfqrabp�&Cfpebo*�0..4',

;MW\ZaXIMI�KITQNWZVQMV[Q[�^ka�9'� JMTT][�i^os^b�tbob�mobpbkq�fk�0./.�_rq�^_pbkq�fk�

0..7,�Qefp�`lria�e^sb�_bbk�^�obpriq�lc�qeb�pifdeqiv�afccbobkq�p^jmifkd�jbqelalildfbp�rpba
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_bqtbbk�vb^op*�lo�fkqbo^kkr^i�s^of^qflk�fk�obmolar`qfsb�qfjfkd,�Fk�Tfiifm^�?^v*�

T^pefkdqlk*�;'� KITQNWZVQMV[Q[�wlb^b�tbob�cfopq�l_pbosba�fk�J^o`e*�tfqe�mb^h�^_rka^k`b�

fk�bfqebo�J^v�lo�Griv*�abmbkafkd�lk�qeb�vb^o�&Do^e^j�^ka�?liibkp*�0./.',�I^os^b�lc�

^klqebo�jrapeofjm*� AXWOMJQI�X]OM\\MV[Q[�tbob�bkqfobiv�^_pbkq�fk�_lqe�vb^op�abpmfqb�^�

e^q`efkd�mbofla�qelrdeq�ql�l``ro�_v�Cb_or^ov�fk�?ofqfpe�@lirj_f^�&E^oq*� /715',�Qefp�j^v�

_b�obi^qba�ql�qeb�ob`bkq�`lii^mpb�lc�qefp�pmb`fbp�^ilkd�qeb�M^`fcf`�Kloqetbpq�&Dofccbk*

0..79�Arj_^ria�bq�^i*�0.//'�lo�^k�rkrpr^iiv�abbm�sboqf`^i�afpqof_rqflk,

Cfbia�pqrafbp�e^sb�abjlkpqo^qba�qe^q�`o^_�i^os^b�rkabodl�a^fiv�sboqf`^i�jfdo^qflkp�

tfqe�`lkpfabo^_ib�fkqbopmb`fcf`�s^of^_fifqv�fk�qbojp�lc�mobcbooba�afpqof_rqflk�^ka�jfdo^qlov�

_be^sflro�&Ifkaibv�/7649�Ifkaibv�bq�^i,� /7729�M^oh�^ka�Pefobiv*�0..39�Nrbfold^�^ka�

?i^kqlk*�0..39�V^kkf`biif�bq�^i,*�0..49�alp�P^kqlp�bq�^i,*�0..5',�Eltbsbo*�`o^_�wlb^b�^ob�

qvmf`^iiv�jlpq�^_rka^kq�fk�qeb�rmmbo�t^qbo�`lirjk�&^_lsb�5.�j'�^ka�^ob�lkiv�o^obiv�

mobpbkq�_bilt�/..�j�&Nrbfold^�^ka�?i^kqlk*�0..3',�Pr`e�bsfabk`b�prddbpqp�qe^q�qeb�

p^jmifkd�jbqelalildv�rpba�fk�qefp�pqrav�t^p�jlpq�ifhbiv�bccb`qfsb�fk�`liib`qfkd�

obmobpbkq^qfsb�krj_bop�lc�pmb`fbp�^ka�pq^dbp,�@ljjrkfqfbp�`liib`qba�arofkd�a^ohkbpp�^ka�

a^vifdeq�`lkafqflkp�tbob�klq�pfdkfcf`^kqiv�afccbobkq9�eltbsbo*�qefp�obpriq�jrpq�_b�q^hbk�

`^rqflrpiv�`lkpfabofkd�qeb�obi^qfsbiv�ilt�>KLPFJ�M+s^irb,�Qefp�t^p�ifhbiv�^�obpriq�lc�

`liib`qfkd�p^jmibp�colj�`lkpb`rqfsb�pfqbp�fk�bfqebo�`lkafqflk�&p^jmibp�l_q^fkba�fk�

a^vifdeq�lo�a^ohkbpp�tbob�`irpqboba�pm^qf^iiv'�&Cfd,�2,/',

Abq^fiba�ob`loap�lc�sboqf`^i�afpqof_rqflkp�lc�i^os^b�fk�qeb�Kloqeb^pq�M^`fcf`�^ob�

p`^o`b,�Abmqe�pqo^qfcfba�p^jmibp�lcc�qeb�@^ifclokf^�`l^pq�e^sb�abjlkpqo^qba�qe^q�`^k`ofa�

wlb^b�^ob�jlpq�^_rka^kq�fk�qeb�rmmbo�1.�ql�2.�j�lc�qeb�t^qbo�`lirjk�&Pe^khp*� /764^9�

Tfkd�bq�^i,*� /776',�>iqelrde�i^os^b�lc�@,�XZWL]K\][%�4'� WZMOWVMV[Q[%�^ka�:'� UIOQ[\MZ�^ii
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^mmb^o�ql�rkabodl�a^fiv�sboqf`^i�jfdo^qflkp�&M^oh�^ka�Pefoibv*�0..3'*�qebfo�wlb^b�e^sb�klq�

_bbk�l_pbosba�_bilt�6.�j�&Pe^khp*� /764^',�Fk�^aafqflk*�mfkklqebofa�wlb^b�e^sb�_bbk�

peltk�ql�_b�jlpq�mobs^ibkq�fk�qeb�rmmbo�1.�j�arofkd�qeb�kfdeq�^ka�colj�1.�ql�4.�j�

arofkd�qeb�a^v�lcc�qeb�`l^pq�lc�@^ifclokf^�&Tfkd�bq�^i,*� /776',�>iqelrde�^ii�qefp�

fkcloj^qflk�prddbpqp�qe^q�qeb�p^jmifkd�o^kdb�rpba�fk�qefp�pqrav�fp�^mmolmof^qb*�lkb�jrpq�

q^hb�`^rqflk�tebk�dbkbo^ifwfkd�sboqf`^i�afpqof_rqflk�m^qqbokp�colj�pqrafbp�`lkar`qba�fk�

qeb�m^pq�lo�bipbtebob�&Sfhb_l�bq�^e*�0..5',

Fq�t^p�afccf`riq�ql�fkqbomobq�obpriqp�clo�pljb�c^jfifbp�arb�ql�fabkqfcf`^qflk�mol_ibjp�

^ka�jfkfjrj�pfwb�o^kdbp�qe^q�tbob�`ilpb�ql�qeb� /�jj�jbpe�pfwb�rpba�ql�`liib`q�p^jmibp,�

Clo�bu^jmib*�qeb�krj_bo�lc�wlb^i�pq^dbp�fp�klq�`lkpfpqbkq�^`olpp�mfkklqebofa�pmb`fbp*�

o^kdfkd�colj�qtl�ql�cfsb�&E^oq�/7139�?lrpnrbqqb*� /76.9�Mleib*� /767',�>p�i^os^i�

abp`ofmqflkp�^ob�klq�^s^fi^_ib�clo�j^kv�il`^i�pmb`fbp*�qebfo�fabkqfqv�`lria�klq�_b�

abqbojfkba�tfqe�`boq^fkqv*�^ka�qebobclob*�fkqbomobq^qflk�lc�qebfo�obi^qfsb�pq^db+pmb`fcf`�

^_rka^k`b�_b`^jb�mol_ibj^qf`,�Qeb�pj^ii�pfwb�lc�j^kv�wlb^b�croqebo�mobsbkqba�molmbo�

fkqbomobq^qflk�^p�pljb�q^u^�tbob�^ijlpq�`boq^fkiv�rkabop^jmiba�fk�qebfo�b^oiv�pq^dbp,�Clo�

bu^jmib*�cfopq�pq^db�mfkklqebofa�wlb^b�fabkqfcfba�^p�=QVVQ`I�pm,�_v�Ilrde�&/753'�

jb^proba�^p�ifqqib�^p� /,.0�jj,�Pfjfi^oiv*�qeb�`^o^m^`b�ibkdqep�lc�qeb�cfopq�wlb^i�pq^db�lc�

:'� OZIKQTQ[�&/,/�jj'�^ka�5MUQOZIX[][�pmm,�&/,/� + �/,0�jj'�^ob�ifhbiv�^ipl�pj^ii�bklrde�

ql�_b�rkabop^jmiba�&E^oq*� /7159�>iiv*� /753',�Croqebojlob*�qeb�`^o^m^`b�ibkdqe�^ka�_lav�

tfaqe�lc�j^kv�m^drofa�pmb`fbp�^ob�mol_^_iv�^ipl�pj^ii�bklrde�ql�^slfa�obqbkqflk�_v�/�

jj�jbpe�fk�qebfo�b^oiv�pq^dbp,
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2,3,0,� Gjpan]jjq]h�_kil]neokj

Tfqe�qeb�bu`bmqflk�lc�@'� KPMQZIOWV][%�m^drofa*�^ka�ifqelafa�i^os^b*�qeb�pfdkfcf`^kq�

afccbobk`bp�abqbbqba�_bqtbbk�qeb�>mofi�0..7�^ka�0./.�^ppbj_i^dbp�tbob�`lkpfpqbkq�tfqe�

qeb�i^odb�afccbobk`bp�fk�qeb�^_rka^k`b�lc�jriqfmib�pmb`fbp,�@lkpfabo^_ib�`e^kdbp�fk�qeb�

^_rka^k`b�lc�qtl�krjbof`^iiv�aljfk^kq�pmb`fbp*�@ �XZWL]K\][�^ka�:'� UIOQ[\MZ%�

`lkqof_rqba�qeb�jlpq�qlt^oap�qeb�?o^v+@roqfp�afppfjfi^ofqv�jb^proba�_bqtbbk�vb^op,

J^glo�fkqbo+^kkr^i�cir`qr^qflkp�fk�j^ofkb�wllmi^khqlk�^ka�_bkqef`�mlmri^qflkp�^ob�klq�

rk`ljjlk�^ka�j^v�_b�^ppl`f^qba�ql�`ifj^qf`�bsbkqp*�e^_fq^q�^iqbo^qflk�lo�lsbocfpefkd�

&abVlrkd�bq�^i,*�0..6',

Ilrde�&/754'�^qqof_rqba�i^odb�fkqbo+^kkr^i�s^of^qflk�fk�^_rka^k`b�lc�:'� UIOQ[\MZ�

i^os^b�ql�tfqefk+vb^o�i^os^i�jloq^ifqv�colj�qbjmbo^qrob�^ka�mob`fmfq^qflk�^klj^ifbp,�

Jfpj^q`e�_bqtbbk�qeb�qfjfkd�lc�i^os^i�obib^pb�^ka�clla�^s^fi^_fifqv�j^v�^ipl�ab`ob^pb�

qeb�prosfs^i�lc�jbolmi^khqlk*�obpriqfkd�fk�ilt�ibsbip�lc�ob`orfqjbkq�^ka�obar`ba�vb^o�

`i^pp�pqobkdqe�&@rpefkd*� /77.',�Qeb�jfpj^q`e�evmlqebpfp�e^p�_bbk�prmmloqba�_v�ob`bkq�

bsfabk`b�prddbpqfkd�qe^q�qbjmlo^i�cir`qr^qflkp�fk�qbjmbo^qrob�^ka�mevqlmi^khqlk�

^s^fi^_fifqv�`^rpb�fkqbo+^kkr^i�s^of^_fifqv�fk�ob`orfqjbkq�lc�ab`^mla�^ka�cfpe�i^os^b�

&Hlbiibo�bq�^i,�0..79�Hofpqf^kpbk�bq�^i,*�0.//9�Lribqqb�bq�^i,*�0.//',�S^of^qflk�fk�vb^o�`i^pp�

pqobkdqe�colj�mobsflrp�vb^op�`lria�^ipl�e^sb�ab`ob^pba�qeb�^_rka^k`b�lc�pbur^iiv�j^qrob�

fkafsfar^ip�fk�0..6*�obpriqfkd�fk�ibpp�i^os^b�_bfkd�obib^pba�fk�0..7,�Cfk^iiv*�qeb�i^os^b�lc�

pljb�pmb`fbp�j^v�e^sb�_bbk�jlpq�^_rka^kq�fk�proc^`b�t^qbo�i^vbop�&rm�ql�0.�j�abbm'*�

^ka�qebobclob�m^oqf^iiv�rkaboobmobpbkqba�fk�qltp�`lkar`qba�fk�0..7*�tebk�p^jmibp�tbob�

`liib`qba�mofj^ofiv�_bqtbbk�1.�^ka�3.�j,�>iqelrde�qefp�`lria�bumi^fk�pefcqp�fk�qeb�

obi^qfsb�^_rka^k`b�lc�q^u^�_bqtbbk�vb^op*�fq�fp�rkifhbiv�qe^q�qeb�afccbobk`b�fk�p^jmifkd



/.4

abmqe�^ilkb�`lria�e^sb�molar`ba�^_rka^k`b�afccbobk`bp�lc�qeb�j^dkfqrab�ob`loaba�fk�qefp�

pqrav,�Qefp�^odrjbkq�fp�prmmloqba�_v�^�pfjfi^o�^sbo^db�lsbo^ii�i^os^i�^_rka^k`b�&/437�

i^os^b-/..�j['�jb^proba�colj�qeb�PlD�_bqtbbk�>mofi�03+07*�0..5*�tebobfk�mi^khqlk�

p^jmibp�tbob�l_q^fkba�tfqe�jbqelalildv�sfoqr^iiv�fabkqf`^i�ql�qe^q�fk�0..7�&pbb�

>mmbkafu�0',

Fq�fp�^ipl�rkifhbiv�qe^q�qeb�afccbobk`bp�fk�`ljjrkfqv�`ljmlpfqflk�^ka�^_rka^k`b�

l_pbosba�fk�>mofi�0..7�^ka�0./.�tbob�mofj^oiv�arb�ql�s^of^qflk�fk�obmolar`qfsb�qfjfkd,�

Obmolar`qfsb�qfjfkd�fp�bumb`qba�ql�_b�fkcirbk`ba�_v�qbjmbo^qrob�tef`e�fp�hkltk�ql�

^ccb`q�qeb�qfjfkd�lc�j^qfkd�&@eofpqv�bq�^i,*�0.//'�^ka�qeb�o^qb�lc�bj_ovlildf`^i�^ka�i^os^i�

absbilmjbkq�&Tb^o*� /7529�>kdbo�bq�^i,*�0..2',�Bibs^qba�pb^�proc^`b�qbjmbo^qrobp�fk�i^qb�

pmofkd�^ka�i^qb�prjjbo-b^oiv�c^ii�fk�0..7�^ka�fk�i^qb�tfkqbo-b^oiv�pmofkd�fk�0./.�j^v�

e^sb�`^rpba�i^os^b�ql�e^q`e�b^oifbo�fk�qeb�vb^o*�^ka�absbilm�^q�^k�fk`ob^pba�o^qb�fk�0./.,�

Rkabo�qebpb�`lkafqflkp*�fq�fp�mlppf_ib�qe^q�qeb�mb^h�e^q`efkd�mbofla�clo�@,�XZWL]K\][%�

tef`e�qvmf`^iiv�l``rop�fk�i^qb�J^o`e�&Hkrapbk*� /742'*�afa�klq�l``ro�rkqfi�^cqbo�p^jmifkd�

fk�i^qb�>mofi�0..7,�Eltbsbo*�dfsbk�qeb�p^jb�p`bk^ofl*�qeb�^_plirqb�^_rka^k`b�lc�:'�

UIOQ[\MZ�i^os^b*�tef`e�kloj^iiv�e^q`e�fk�i^qb�tfkqbo�^ka�b^oiv�pmofkd*�pelria�_b�iltbo�fk�

i^qb�>mofi�0./.�qe^k�0..7�&arb�ql�^�ilkdbo�mbofla�lc�bumlprob�ql�i^os^i�jloq^ifqv',�Qefp�fp�

klq�`lkpfpqbkq�tfqe�qeb�obpriqp�colj�qeb�mobpbkq�pqrav,

>iqelrde�qbjmbo^qrob�s^of^qflk�albp�klq�^mmb^o�ql�bumi^fk�qeb�j^glo�afccbobk`bp�

fk�i^os^i�^_rka^k`b�_bqtbbk�vb^op*�fq�j^v�_b�obpmlkpf_ib�clo�^�pifdeqiv�b^oifbo�e^q`efkd�

mbofla�clo�pbsbo^i�pmb`fbp�fk�0./.,�Qefp�j^v�bumi^fk�qeb�^_pbk`b�lc�9'� JMTT][�^ka�;'�

KITQNWZVQMV[Q[�fk�>mofi�0..7�^ka�qeb�ilt�^_rka^k`b�lc�='� MZQWUMZ][�fk�qeb�p^jb�prosbv,�

@lia�tfkqbo�^ka�pmofkd�qbjmbo^qrobp�e^sb�^ipl�_bbk�ifkhba�ql�i^qbo�i^os^i�obib^pb�a^qbp�clo
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pbsbo^i�bo^_�pmb`fbp�lcc�qeb�Lobdblk�`l^pq�&Ilrde*� /753',�Fk�qeb�mobpbkq�pqrav*�

qbjmbo^qrob�j^v�_b�obpmlkpf_ib�clo�qeb�fkqbo^kkr^i�afccbobk`bp�fk�qeb�obi^qfsb�pq^db+�

pmb`fcf`�^_rka^k`b�lc�@,�XZWL]K\][%�:'� UIOQ[\MZ�^ka�bmf^iqfa�i^os^b*�^ii�lc�tef`e�tbob�

jlob�^_rka^kq�fk�i^qbo�pq^dbp�arofkd�>mofi�0./.,�Prihfk�^ka�J`Hbbk�&/774'�

abjlkpqo^qba�qe^q�^�qbjmbo^qrob�afccbobk`b�lc�ibpp�qe^k�0�á@�e^p�jb^pro^_ib�bccb`qp�lk�

wlb^i�aro^qflk�lc�J �UIOQ[\MZ�rkabo�i^_lo^qlov�`lkafqflkp,�>iqelrde�i^_lo^qlov�

`lkafqflkp�`^kklq�_b�ob^afiv�buqo^mli^qba�ql�qeb�cfbia*�qeb�efdebo�qbjmbo^qrobp�ob`loaba�fk�

qeb�PlD�_bqtbbk�G^kr^ov�^ka�>mofi�0./.�^ob�`lkpfpqbkq�tfqe�^ka�jlpq�ifhbiv�obi^qba�ql�

cir`qr^qflkp�fk�qeb�obi^qfsb�^_rka^kbb�lc�i^os^i�pq^dbp�obmloqba�ebobfk,

Pm^qf^i�m^qqbokp�lc�̂ _rka^k`b�^ka�afsbopfqv�obpriqba�colj�afccbobk`bp�fk�qeb�

elofwlkq^i�afpqof_rqflk�lc�fkafsfar^i�pmb`fbp�^ka�qeb�lsbo^ii�^_rka^kbb�lc�b^`e�q^ulk,� Fk�

qeb�mobpbkq�pqrav*�pfdkfcf`^kq�pm^qf^i�`irpqbofkd�lc�i^os^i�^_rka^k`b�^ka�afsbopfqv�t^p�

abqb`qba�lkiv�fk�0..7,�Qeb�^_pbk`b�lc�pfdkfcf`^kq�`irpqbofkd�fk�0./.�j^v�e^sb�_bbk�arb�

fk�m^oq�ql�^�`lj_fk^qflk�lc�qeb�p^jmifkd�obplirqflk*�qeb�pe^mb�lc�qeb�m^qqbok*�^ka�qeb�pfwb�

lc�qeb�pqrav�^ob^,�Clo�bu^jmib*�obi^qfsbiv�i^odb�obdflkp�lc�efde�^ka�ilt�^_rka^k`b�

^mmb^oba�ql�_b�mobpbkq*�bpmb`f^iiv�^ilkd�qeb�j^odfkp�lc�qeb�`bkqo^i�PlD*�_rq�tbob�klq�

abqb`qba�_v�qeb�Dbqfp+Loa�elqpmlq�^k^ivpfp,

?b`^rpb�`^k`ofa�wlb^b�^``lrkqba�clo�kb^oiv�6.#�lc�qeb�i^os^b�`liib`qba�arofkd�

_lqe�vb^op*�qeb�pm^qf^i�m^qqbok�lc�qlq^i�i^os^i�^_rka^k`b�^ka�afsbopfqv�t^p�i^odbiv�

fkcirbk`ba�_v�pmb`fbp�tfqefk�qefp�c^jfiv,�Clo�bu^jmib*�qeb�i^odb�fk`ob^pb�fk�qeb�

^_rka^k`b�lc�@,�XZWL]K\][�i^os^b�fk�>mofi�0./.�j^v�_b�^k�fjmloq^kq�`lkqof_rqlo�ql�

s^of^qflk�fk�pm^qf^i�m^qqbokp�lc�qlq^i�^_rka^k`b�l_pbosba�_bqtbbk�vb^op,�:M\IKIZKQV][�

UIOQ[\MZ�t^p�qeb�jlpq�^_rka^kq�pmb`fbp�fk�_lqe�vb^op9�qebobclob*�fqp�pm^qf^i�`lkcfdro^qflk
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t^p�ifhbiv�qeb�jlpq�fjmloq^kq�fkcirbk`b�lk�l_pbosba�m^qqbokp�lc�qlq^i�^_rka^k`b�^ka�

afsbopfqv,�Clo�bu^jmib*�efde�^_rka^k`bp�dbkbo^iiv�l``rooba�^ilkd�qeb�b^pqbok�pfab�lc�qeb�

`bkqo^i�PlD�^ka�kb^o�qeb�Co^pbo�Ofsbo�jlrqe*�tebob^p�ilt�^_rka^k`b�obdflkp�l``rooba�fk�

qeb�PlDóp�kloqetbpqbok�obdflk�^ka�^ilkd�fqp�tbpqbok�j^odfk,�Qefp�m^qqbok�fp�`lkpfpqbkq�

tfqe�qeb�afpqof_rqflk�lc�:'� UIOQ[\MZ�fkcbooba�colj�cfpefkd�i^kafkdp*�tebobfk�qeb�efdebpq�

i^kafkdp�e^sb�`ljb�colj�cfpefkd�^ob^p�bk`ljm^ppfkd�qeb�bkqfob�plrqebok�obdflk�^ka�qeb�

b^pqbok�j^odfk�lc�qeb�`bkqo^i�pqo^fq�&Cfpebofbp�^ka�L`b^kp*�0./.^',�Croqebojlob*�^ariq�

^_rka^k`b�lc�J �UIOQ[\MZ�fp�hkltk�ql�_b�m^oqf`ri^oiv�ilt�fk�qeb�kloqetbpq�obdflk*�

mlppf_iv�arb�ql�bibs^qba�qbjmbo^qrobp�qe^q�e^sb�_bbk�peltk�ql�obar`b�qeb�prosfs^i�lc�

grsbkfibp�rkabo�i^_lo^qlov�`lkafqflkp�&Prihfk�bq�^e*� /774',

2,3,1,� Pah]pekjodel�^apsaaj�h]nr]h�]ooai^h]cao�]j`�ajrenkjiajp]h�r]ne]^hao

Bksfolkjbkq^i�`lkafqflkp�tbob�mol_^_iv�klq�`^m^_ib�lc�fkcirbk`fkd�i^os^i�

prosfs^i�afob`qiv,�Clo�bu^jmib*�qeb�o^kdb�lc�qbjmbo^qrobp�l_pbosba�fk�_lqe�vb^op�fp�klq�

ibqe^i�ql�`^k`ofa�wlb^b�rkabo�i^_lo^qlov�`lkafqflkp�&Prihfk�^ka�J`Hbbk*� /7729� /774',�

Croqebojlob*�j^kv�il`^ifqfbp�`e^o^`qbofwba�_v�ilt�proc^`b�p^ifkfqv*�tef`e�`lria�mlppf_iv�

`^rpb�mevpflildf`^i�mol_ibjp�clo�wlb^b*�tbob�^`qr^iiv�^ppl`f^qba�tfqe�bibs^qba�i^os^i�

^_rka^k`b,�Obd^oaibpp*�qebpb�s^of^_ibp�`lria�`liib`qfsbiv�abmf`q�l`b^kldo^mef`�

`lkafqflkp�qe^q�`lria�fkcirbk`b�i^os^i�prosfs^i*�^asb`qflk*�lo�obqbkqflk,�Clo�bu^jmib*�

baafbp�`^k�`^rpb�rmtbiifkd*�altktbiifkd*�^ka�colkq^i�_lrka^ofbp�qe^q�`^k�qebk�fkcirbk`b�

qeb�afpqof_rqflk�lc�qbjmbo^qrob*�p^ifkfqv*�^ka�mevqlmi^khqlk�&cirlobp`bk`b'�&?^hrk*�0..4',

Qeb�efde�`loobi^qflk�`lbccf`fbkqp�l_pbosba�fk�qeb�mobpbkq�pqrav�tbob�mol_^_iv�

obi^qba�ql�mol`bppbp�^ccb`qfkd�qeb�afpqof_rqflk�lc�_lqe�i^os^b�^ka�t^qbo�`lirjk
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`e^o^`qbofpqf`p,�Clo�bu^jmib*�^ariq�:'� UIOQ[\MZ�fkafsfar^ip�^ob�`ljjlkiv�clrka�fk�

bpqr^ofkb�bksfolkjbkqp�`e^o^`qbofwba�_v�ilt�proc^`b�p^ifkfqv*�^ka�^ob�hkltk�ql�_b�efdeiv�

`lk`bkqo^qba�kb^o�qeb�jlrqe�lc�qeb�Co^pbo�Ofsbo�&Cfpebofbp�^ka�L`b^kp*�0./.^'*�tebob�

i^odb�i^os^i�obib^pb�bsbkqp�ifhbiv�l``ro,�L`b^k�`roobkqp�j^v�qebk�afpmbopb�bpqr^ofkb�t^qbo�

^ka�i^os^b�qldbqebo�obpriqfkd�fk�^�pm^qf^i�^ppl`f^qflk�_bqtbbk�ilt�p^ifkfqv�^ka�i^os^i�

^_rka^k`b,

@loobi^qflkp�_bqtbbk�bksfolkjbkq^i�s^of^_ibp�^ka�afccbobkq�i^os^i�^qqof_rqbp�

&afsbopfqv*�^_rka^k`b*�^ka�^ppbj_i^db�pfjfi^ofqv�j^qof`bp'�afccboba�_bqtbbk�>mofi�0..7�

^ka�0./.,�Fk�dbkbo^i*�qeb�obi^qflkpefm�_bqtbbk�i^os^i�^_rka^k`b*�afsbopfqv*�^ka�

`ljjrkfqv�`ljmlpfqflk�tfqe�bksfolkjbkq^i�s^of^_ibp�t^p�pqolkdbo�fk�0..7,�Qeb�efdebpq�

`loobi^qflk�`lbccf`fbkqp�tbob�abqb`qba�_bqtbbk�1.�^ka�3.�j�fk�0..7�^ka�_bqtbbk�/.�^ka�

1.�j�fk�0./.*�tef`e�j^v�obcib`q�qeb�afccbobk`b�fk�p^jmifkd�molql`li�_bqtbbk�vb^op,�Qeb�

?BPQ�^k^ivpfp�pbib`qba�qbjmbo^qrob�fk�0..7�^ka�p^ifkfqv�^ka�qbjmbo^qrob�fk�0./.�^p�qeb�

_bpq�bumi^k^qlov�s^of^_ibp�clo�qeb�i^os^i�^ppbj_i^dbp,�Eltbsbo*�`loobi^qflk�`lbccf`fbkqp�

tbob�dbkbo^iiv�jlabpq*�^ka�fq�fp�afccf`riq�ql�rk^j_fdrlrpiv�abqbojfkb�qeb�obi^qfsb�

fjmloq^k`b�lc�b^`e�bksfolkjbkq^i�s^of^_ib�^p�qebv�tbob�`loobi^qba�ql�b^`e�lqebo�ql�

afccbobkq�buqbkqp�^q�afccbobkq�abmqep,

Qebob�fp�kl�`ib^o�bumi^k^qflk�clo�qeb�afccbobk`bp�fk�qeb�`loobi^qflkp�l_pbosba�

_bqtbbk�vb^op,� Fkqbo^kkr^i�s^of^qflk�fk�qeb�^_rka^k`b�^ka�afpqof_rqflk�lc�qeb�aljfk^kq�

pmb`fbp�&J� UIOQ[\MZ%� 0'�XZWL]K\][%�^ka�:'� Y]ILZQ[XQVI"�t^p�mol_^_iv�^�j^glo�

`lkqof_rqlo,�Fq�fp�^ipl�mlppf_ib�qe^q�^�`lj_fk^qflk�lc�mol`bppbp�&b,d,�tfka*�cobpe�t^qbo�

fkmrq'�fp�`^m^_ib�lc�̂ ccb`qfkd�qeb�afpqof_rqflk�lc�bksfolkjbkq^i�s^of^_ibp�^ka�i^os^b�fk�^�

pfjfi^o�c^peflk*�_rq�lkiv�rkabo�`boq^fk�`lkafqflkp�&b,d,�fk�>mofi�0..7*�_rq�klq�fk�0./.',
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Qeb�mobpbkq�pqrav�e^p�abjlkpqo^qba�qe^q�pr_pq^kqf^i�s^of^_fifqv�`^k�l``ro�fk�

qbjmlo^i�^ka�pm^qf^i�m^qqbokp�lc�i^os^i�^ppbj_i^dbp�tfqefk�qeb�PlD,�Fkqbo^kkr^i�

s^of^_fifqv�fk�i^os^i�^_rka^k`b�j^v�e^sb�_bbk�`^rpba�_v�i^odb�jloq^ifqv�bsbkqp�lo�

s^of^qflk�fk�obmolar`qfsb�lrqmrq,�Fk�^aafqflk*�qbjmbo^qrob�afccbobk`bp�_bqtbbk�vb^op�

^mmb^oba�ql�fkcirbk`b�qeb�pq^db+pmb`fcf`�^_rka^k`b�clo�jriqfmib�pmb`fbp,�Cir`qr^qflkp�fk�

qeb�^_rka^k`b�^ka�afpqof_rqflk�lc�:'� UIOQ[\MZ%�0'�XZWL]K\][%�^ka�J � Y]ILZQ[XQVI�

_bqtbbk�vb^op�ifhbiv�`lkqof_rqba�ql�fkqbo^kkr^i�s^of^_fifqv�fk�qeb�pm^qf^i�m^qqbokp�lc�qlq^i�

i^os^i�^_rka^k`b�^ka�afsbopfqv*�^p�tbii�^p�`loobi^qflkp�tfqe�bksfolkjbkq^i�s^of^_ibp,�

@lkpbnrbkqiv*�^k�^k^ivpfp�lc�pmb`fbp+pmb`fcf`�afpqof_rqflkp�fp�obnrfoba�ql�criiv�rkabopq^ka�

qeb�pm^qf^i�m^qqbokp�lc�̂ _rka^k`b�^ka�afsbopfqv�^ka�qebfo�^ppl`f^qflk�tfqe�evaoldo^mef`�

`lkafqflkp,

Croqebo�pqrafbp�fk�qeb�PlD�pelria�`lkpfabo�rpfkd�l_ifnrb�qltp�tfqe�^�pj^iibo�

jbpe�pfwb�&^q�ib^pq�3..�mj'�ql�bkprob�molmbo�obmobpbkq^qflk�lc�b^oiv�i^os^i�pq^dbp�lc�̂ ii�

obpfabkq�`o^_�pmb`fbp,�>aafqflk^i�obpb^o`e�fp�kbbaba�ql�abqbojfkb�qeb�mob`fpb�sboqf`^i�

afpqof_rqflk�lc�qebpb�pmb`fbp�^ka�qebfo�pq^dbp�colj�abmqe�pqo^qfcfba�p^jmifkd*�^p�sboqf`^i�

afpqof_rqflkp�j^v�_b�afccbobkq�fk�qeb�PlD�`ljm^oba�ql�qeb�lmbk�`l^pq�&b,d,�G^jfbplk�^ka�

Mefiifmp*� /771',�Croqebojlob*�af^dklpqf`�cb^qrobp�lc�i^os^b�colj�j^kv�obpfabkq�pmb`fbp�^ob�

obnrfoba�ql�fk`ob^pb�q^ulkljf`�obplirqflk�fk�qeb�obdflk�rmlk�tef`e�cfbia�pqrafbp�^ob�

eb^sfiv�abmbkabkq,
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3,/,� ?^opn]_p

Pm^qf^i�^ka�qbjmlo^i�m^qqbokp�lc�i^os^i�`o^_�^_rka^k`b�colj�qeb�qeobb�b^k`ofa�

pmb`fbp*�0IVKMZ�XZWL]K\][%�4TMJWKIZKQV][�WZMOWVMV[Q[%�^ka�:M\IKIZKQV][�UIOQ[\MZ%�tbob�

abp`of_ba�colj�mi^khqlk�prosbvp�`lkar`qba�arofkd�qeb�pmofkd�^ka�prjjbo�lc�0./.�fk�qeb�

Pqo^fq�lc�Dblodf^*�?ofqfpe�@lirj_f^,�Fk�_lqe�prosbvp*�i^os^b�lc�J �UIOQ[\MZ�tbob�jlpq�

^_rka^kq*�cliiltba�_v�@,�XZWL]K\][�^ka�D,� WZMOWVMV[Q[%�^ka�qeb�j^glofqv�lc�@,�XZWL]K\][�

i^os^b�l``rooba�^q�^k�b^oifbo�i^os^i�pq^db�`ljm^oba�ql�qeb�lqebo�qtl�pmb`fbp,�Fk�qeb�pmofkd*�

qeb�afpqof_rqflk�lc�qeb�cfopq�wlb^i�pq^db�t^p�klqf`b^_iv�afccbobkq�^jlkd�pmb`fbp*�tef`e�

ifhbiv�obcib`qba�qeb�afpqof_rqflk�lc�̂ ariqp,�Qeb�qlq^i�^_rka^k`b�lc�b^`e�pmb`fbp�&^ii�i^os^i�

pq^dbp�`lj_fkba'�t^p�efdebpq�^ilkd�qeb�b^pqbok�pfab�lc�qeb�Pqo^fqóp�`bkqo^i�^ka�kloqebok�

obdflkp*�tebob�i^os^b�j^v�e^sb�_bbk�obq^fkba�kb^opelob�lo�qo^kpmloqba�^ilkdpelob,� Fk�

`lkqo^pq*�fk�qeb�plrqebok�obdflk�i^os^b�tbob�tfabpmob^a*�fkaf`^qfkd�mlqbkqf^i�clo�`olpp+

pqo^fq�qo^kpmloq,�Fk�qeb�prjjbo*�jbd^ilm^b�tbob�jlpq�^_rka^kq�qeolrdelrq�qeb�Pqo^fqóp�

jlpq�plrqebok�obdflk�clo�D,� WZMOWVMV[Q[%�_rq�^ilkd�qeb�Pqo^fqóp�plrqetbpqbok�j^odfk�clo�

:'� UIOQ[\MZ'� 0IVKMZ�XZWL]K\][�jbd^ilm^b�tbob�jlpq�^_rka^kq�fk�^k�^ob^�`e^o^`qbofwba�

_v�efde�ibsbip�lc�cirlobp`bk`b*�il`^qba�grpq�_bilt�I^pnrbqf�Fpi^ka�fk�qeb�Pqo^fqóp�`bkqo^i�

obdflk*�tebob�il`^ifwba�m^q`ebp�lc�D,� WZMOWVMV[Q[�^ka�:'� UIOQ[\MZ�jbd^ilm^b�tbob�^ipl�

abqb`qba,� Fk�_lqe�prosbvp*�pq^db+�^ka�pmb`fbp+pmb`fcf`�i^os^i�^_rka^k`b�t^p�cobnrbkqiv
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`loobi^qba�tfqe�qeb�afpqof_rqflk�lc�afccbobkq�bksfolkjbkq^i�s^of^_ibp�jb^proba�^q�b^`e�

pq^qflk,�Obi^qfsbiv�efde�`loobi^qflk�`lbccf`fbkqp�_bqtbbk�i^os^i�^_rka^k`b�^ka�

qbjmbo^qrob�^ka�p^ifkfqv�fk�qeb�rmmbo�t^qbo�`lirjk�fkaf`^qba�qe^q�qeb�avk^jf`p�lc�qeb�

Co^pbo�Ofsbo�mirjb�`lria�pqolkdiv�fkcirbk`b�qeb�afpqof_rqflk�lc�:'� UIOQ[\MZ�i^os^b*�^ka�ql�

^�ibppbo�buqbkq*�qeb�afpqof_rqflk�lc�@,�XZWL]K\][�^ka�4'� WZMOWVMV[Q[�i^os^b,

3,0,� Gjpnk`q_pekj

Fk�j^ofkb�pvpqbjp*�qeb�afpmbop^i�lc�mi^khqlkf`�i^os^b�mi^vp�^�crka^jbkq^i�olib�fk�

abqbojfkfkd�qeb�bu`e^kdb�lc�fkafsfar^ip�_bqtbbk�mlmri^qflkp�&@ltbk�^ka�Pmlk^rdib*�

0..7'*�^ka�fp�^k�fjmloq^kq�`lkpfabo^qflk�clo�qeb�pqo^qbdf`�abpfdk�lc�j^ofkb�molqb`qba�^ob^p�

^ka�qebfo�kbqtlohp�&Hofqwbo�^ka�P^ib*�0..2',�Qeb�elofwlkq^i�afpqof_rqflk�lc�i^os^b�`^k�_b�

rpba�ql�qbpq�mobaf`qflkp�_^pba�lk�afpmbop^i�mol`bppbp�lo�ql�absbilm�evmlqebpbp�^_lrq�

afpmbop^i�m^qet^vp�&P^ib�^ka�Hofqwbo*�0..1',�I^os^i�afpqof_rqflkp�e^sb�^ipl�_bbk�

bjmilvba�^p�s^ifa^qflk�qllip�clo�_flmevpf`^i�jlabip�&b,d,�Mbifw�bq�^i,�0..5'�qe^q�e^sb�_bbk�

ob`roobkqiv�rpba�ql�mobaf`q�qeb�mol_^_fifqv�lc�i^os^i�bu`e^kdb�_bqtbbk�il`^qflkp�&Jbq^u^p�

^ka�P^rkabop*�0..7',

Fk�qeb�mbi^df`�bksfolkjbkq*�pbsbo^i�mevpf`^i�^ka�_flildf`^i�mol`bppbp�lmbo^qb�^q�

s^oflrp�pm^qf^i�^ka�qbjmlo^i�p`^ibp�qe^q�pe^mb�qeb�afpqof_rqflk�lc�mi^khqlk*�tef`e�fp�lcqbk�

`e^o^`qbofwba�^p�îm^q`evï�&J^`h^p�bq�^i,*� /763',�Qeb�afpqof_rqflk�lc�jbolmi^khqlk�fp�

efdeiv�fkcirbk`ba�_v�i^os^i�qo^kpmloq�&El__p�bq�^i,*� /7709�Tfkd�bq�^i,*� /776'�obpriqfkd�

colj�mevpf`^i�clo`fkd�_v�l`b^k�`roobkqp�^ka�sboqf`^i�ptfjjfkd�_be^sflro�&Mfkba^�bq�^i,*�

0..5',�>aafqflk^i�c^`qlop�qe^q�^ccb`q�i^os^i�afpqof_rqflkp�fk`irab�qeb�qfjfkd�^ka�il`^qflk�lc�

i^os^i�obib^pb�&K^qrkbtf`w�^ka�Bmfc^kfl*�0../9�Hboo�^ka�Arccqfp*�0..4'*�pm^qf^i�s^of^qflk



//1

fk�jloq^ifqv�&Co^kh�bq�^i,*� /7719�?o^a_rov�bq�^i,*�0..1'*�^ka�elofwlkq^i�ptfjjfkd�_v�i^qb�

mob+pbqqibjbkq�pq^dbp�&@efptbii�^ka�?llqe*� /777',

Qeb�Pqo^fq�lc�Dblodf^�&PlD�ebob^cqbo'�fp�^�abbm�pbjf+bk`ilpba�l`b^k�_^pfk�

pfqr^qba�_bqtbbk�S^k`lrsbo�Fpi^ka�^ka�j^fki^ka�?ofqfpe�@lirj_f^�&Qeljplk*� /76/',

Qeb�PlD�`ljjrkf`^qbp�tfqe�Mrdbq�Plrka�ql�qeb�plrqe�^ka�qeb�Gr^k�ab�Cr`^�Pqo^fq�ql�qeb�

tbpq,�Qebpb�l`b^k�_^pfkp�^ob�`liib`qfsbiv�obcbooba�ql�^p�qeb�P^ifpe�Pb^�&@rjjfkp*�0..4',�

Qeb�cliiltfkd�pfu�b^k`ofa�pmb`fbp*�mobsflrpiv�^ii�tfqefk�0IVKMZ�_rq�klt�^ppfdkba�ql�clro�

afccbobkq�dbkbo^�&P`etbfqwbo�^ka�Cbiaj^kk�0...'*�`l+l``ro�lcc�qeb�`l^pq�lc�plrqebok�

?ofqfpe�@lirj_f^8� 0IVKMZ�XZWL]K\][%�4TMJWKIZKQV][�WZMOWVMV[Q[%� :M\IKIZKQV][�OZIKQTQ[%�

:'� UIOQ[\MZ%�>WUITMWV�IV\MVVIZQ][%�^ka�>'� JZIVVMZQ�&I^j_�^ka�E^k_v*�0..3',�Lkiv�qeb�

cfopq�clro�pmb`fbp�`ljjlkiv�l``ro�fk�qeb�P^ifpe�Pb^óp�fki^ka�t^qbop�&Lobkp^kw�^ka�

D^iir`ef*� /766',�Qeb�o^kdb�lc�>WUITMWV�pmm,�buqbkap�fkql�qeb�Gr^k�ab�Cr`^�Pqo^fq�&I^j_�

^ka�E^k_v*�0..39�T,�Ardrfa�Mbop,�@ljj,'9�eltbsbo*�fq�obj^fkp�rk`ib^o�fc�qebpb�pmbbfbp�

obpfab�tfqefk�qeb�PlD,

@^k`ofa�`o^_p�^ob�`ljjlk�moba^qlop�fk�fkqboqfa^i�^ka�pr_qfa^i�e^_fq^qp�&Hkrapbk*�

/7429�Pjfqe�bq�^i,� /777_9�Ara^p�bq�^i,*�0..3'�^ka�qebfo�i^os^b�^ob�`liib`qfsbiv�^jlkd�qeb�

jlpq�^_rka^kq�fk�mi^khqlk�p^jmibp�colj�qeb�Kloqeb^pq�M^`fcf`�&Ilrde*� /7539�Cfpebo*�

0..4',�:M\IKIZKQV][�UIOQ[\MZ�&Arkdbkbpp�`o^_'�mlmri^qflkp�prmmloq�^�s^ir^_ib�

`ljjbo`f^i�cfpebov�fk�?ofqfpe�@lirj_f^*�^�pr_pq^kqf^i�mloqflk�lc�tef`e�`ljbp�colj�

i^kafkdp�fk�qeb�PlD�&Cfpebofbp�^ka�L`b^kp*�0./.^',�0IVKMZ�XZWL]K\][�&Oba�Ol`h�`o^_'�fp�

^ipl�bifdf_ib�clo�`ljjbo`f^i�bumilfq^qflk�&Cfpebofbp�^ka�L`b^kp*�0./.^',

Abpmfqb�qebfo�b`lkljf`^i�^ka�b`lildf`^i�fjmloq^k`b*�fkcloj^qflk�lk�qeb�

afpqof_rqflk�lc�̂ ariq�`^k`ofa�pmb`fbp�fk�qeb�PlD�fp�p`^o`b,�G^jfbplk�^ka�Mefiifmp�&/771'
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jbkqflk�qe^q�qeb�i^odbpq�^ddobd^qflk�lc�:'� UIOQ[\MZ�l``rop�fk�qeb�PlDóp�jlpq�plrqebok�

obdflk*�tebob�`ljjbo`f^i�i^kafkdp�^ob�efdebpq�&Cfpebofbp�^ka�L`b^kp*�0./.^',�Il`^i�

`^k`ofa�pmb`fbp�l``rmv�_lqe�fkqboqfa^i�^ka�pr_qfa^i�e^_fq^qp�&Gbkpbk*� /773'*�_rq�mobcbo�

afccbobkq�pr_pqo^qbp,�:M\IKIZKQV][�UIOQ[\MZ�fp�rpr^iiv�clrka�lk�p^kav�pr_pqo^qb*�@,�

XZWL]K\][�fk�^ka�^olrka�do^sbi�^ka�_lriabop*�^ka�4'� WZMOWVMV[Q[�kbpqiba�fk�pj^ii�elibp�

lo�`obsf`bp�&Hkrapbk*� /7429�Gbkpbk*� /773',

Qeb�i^os^i�aro^qflk�lc�:'� UIOQ[\MZ�e^p�_bbk�bpqfj^qba�ql�_b�^mmolufj^qbiv� /1.�

a^vp�lcc�qeb�`l^pq�lc�Lobdlk�&Ilrde*� /754',�I^_lo^qlov�ob^ofkd�^q�/.á@�e^p�^ipl�fkaf`^qba�

qe^q�qeb�wlb^i�aro^qflkp�^jlkd�`^k`ofa�pmb`fbp�^ob�obi^qfsbiv�pfjfi^o*�^iqelrde�@,�

XZWL]K\][�^mmb^oba�ql�e^sb�^�pifdeqiv�peloqbo�aro^qflk�&Prihfk�^ka�J`Hbbk*� /772',�Dfsbk�

qebfo�obi^qfsbiv�ilkd�i^os^i�aro^qflk*�qebob�fp�mlqbkqf^i�clo�`^k`ofa�i^os^b�ql�_b�qo^kpmloqba�

i^odb�afpq^k`bp�^ka�dbkbo^qb�pm^qf^i�m^qqbokp�qe^q�obcib`q�qeb�`fo`ri^qflk�tfqefk�qeb�PlD,

Qeb�l`b^kldo^mev�lc�qeb�PlD�fp�mofj^ofiv�fkcirbk`ba�_v�pb^plk^i�ofsbo�orklcc�̂ ka�

fp�croqebo�jlari^qba�_v�qfa^i�`roobkqp*�tfka�pqobpp�^ka�_^pfk�qlmldo^mev�&Qeljplk*

/76/',�Qeb�j^glofqv�lc�pqrafbp�qe^q�e^sb�abp`of_ba�qeb�qo^gb`qlov�lc�ilt�cobnrbk`v�

`roobkqp*�`^m^_ib�lc�afpmi^`fkd�i^os^b*�e^sb�q^hbk�mi^`b�fk�qeb�PlDóp�`bkqo^i�^ka�plrqebok�

obdflkp,�Qebpb�pqrafbp�prddbpq�qe^q�^ilkdpelob�`roobkqp�mobs^fi�lk�bfqebo�pfab�lc�qeb�PlDóp�

`bkqo^i�obdflk�^ka�qe^q�^�olq^ov�`roobkq�bufpqp�_bqtbbk�qeb�Co^pbo�Ofsbo�abiq^�^ka�Dric�

Fpi^kap�&T^iaf`erh*� /7359�Q^_^q^*� /7509�Qeljplk*� /76/9�Pq^`bv�bq�^i,*� /765'*�tebob�

pr_pbnrbkq�l`b^k�jlabifkd�e^p�pfjri^qba�qtl�_^ol`ifkfb�`lrkqbo+olq^qfkd�dvobp�&J^pplk�

^ka�@rjjfkp*�0..2',

Qefp�pqrav�abp`of_bp�jbplp`^ib�pq^db+pmb`fcf`�i^os^i�afpqof_rqflkp�clo�@,�

XZWL]K\][%�4'� WZMOWVMV[Q[%�^ka�:'� UIOQ[\MZ�colj�`lkpb`rqfsb�pmofkd�^ka�prjjbo�pb^plkp



//3

lc�0./.,�Qeb�obi^qflkpefm�_bqtbbk�bksfolkjbkq^i�s^of^_ibp�^ka�qeb�i^os^i�afpqof_rqflk�lc�

qebpb�pmb`fbp�fp�^ipl�bumiloba�_v�`loobi^qfsb�^k^ivpfp�^ka�mlqbkqf^i�afpmbop^i�m^qet^vp�^ob�

evmlqebpfwba�^ka�afp`rppba,�>m^oq�colj�^�pfkdib�pqrav�&G^jfbplk�^ka�Mefiifmp*� /771'*�

qebob�fp�sfoqr^iiv�kl�fkcloj^qflk�^s^fi^_ib�lk�qeb�afpqof_rqflk�lo�afpmbop^i�lc�̀ o^_�i^os^b�fk�

qeb�PlD,�Pr`e�fkcloj^qflk�`^k�riqfj^qbiv�`lkqof_rqb�ql�qeb�bpq^_ifpejbkq�lc�j^ofkb�

molqb`qba�^ob^p�clo�j^k^dbjbkq�lc�qeb�`o^_�cfpebofbp�^ka�j^ofkb�`ljjrkfqfbp�fk�qefp�

fki^ka�pb^,

3,1,� Kapdk`o�]j`�i]pane]ho

3,1,/,� Nh]jgpkj�o]ilhejc�]j`�h]nr]h�e`ajpebe_]pekj

@o^_�i^os^b�tbob�`liib`qba�colj�prosbvp�`lkar`qba�fk�qeb�pmofkd�&>mofi�02+05'�

^ka�prjjbo�&Grkb�05+07'�lc�0./.�fk�qeb�PlD*�?ofqfpe�@lirj_f^,�>�qlq^i�lc�4/� pq^qflkp�

tbob�p^jmiba�fk�qeb�pmofkd�qe^q�pm^kkba�qeb�j^glofqv�lc�qeb�PlD�&35�lc�qebpb�pq^qflkp�

tbob�rpba�clo�^k^ivpfp�fk�@e^mqbo�2�lc�qefp�qebpfp'*�tebob^p�12�pq^qflkp�tbob�p^jmiba�fk�

qeb�prjjbo�`lsbofkd�qeb�PlDóp�`bkqo^i�^ka�plrqebok�obdflkp�&Cfd,�3,/',�Qeb�pq^qflkp�tbob�

^oo^kdba�fk�^�dofa�^ka�pm^`ba�^mmolufj^qbiv�6�hj�^m^oq,�P^jmifkd�qllh�mi^`b�qeolrdelrq�

qeb�a^v�^ka�kfdeq*�cliiltfkd�^k�loabo�lc�̀ lkpb`rqfsb�pq^qflkp�qe^q�i^odbiv�abmbkaba�lk�

tb^qebo�`lkafqflkp�^ka�pefm�qfjb�`lkpqo^fkqp,

>q�b^`e�pq^qflk*�mi^khqlk�p^jmibp�tbob�l_q^fkba�rpfkd�^�Qr`hbo�Qo^ti�&/,3�j[�

co^jb*� /�jj�jbpe�pfwb'�bnrfmmba�tfqe�^�ciltjbqbo,�P^jmibp�tbob�`liib`qba�_v�l_ifnrb�

mi^khqlk�qltp�tfqe�^�aro^qflk�lc�̂ mmolufj^qbiv�/3�jfkrqbp�^q�^�pmbba�lc�0�hklqp�^ka�^
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Cfdrob�3,/,�Il`^qflkp�lc�p^jmibp�colj�prosbvp�
`lkar`qba�fk�>'�>mofi�01+05�^ka�?'�Grkb�05+07*�
0./.,�I^_bip�fkaf`^qb�qeb�loabo�fk�tef`e�p^jmibp�
tbob�q^hbk,�Cfiiba�^ka�bjmqv�alqp�fkaf`^qb�qe^q�qeb�
pq^qflkp�tbob�p^jmiba�^q�kfdeq�lo�a^v�obpmb`qfsbiv,�
Fk�?8�C*�Co^pbo�Ofsbo�abiq^9�I*�I^pnrbqf�Fpi^ka9�Q*�
Qbu^a^�Fpi^ka9�S*�S^k`lrsbo�Fpi^ka,



//5

q^odbqba�j^ufjrj�abmqe�_bqtbbk�1.�^ka�3.�j,�Abmqe�molcfibp�tbob�sbofcfba�colj�^�

Sbj`l�Jfkfild+/0QU�a^q^�ilddfkd�absf`b�^qq^`eba�ql�qeb�Qr`hbo�Qo^ti,�Fk�b^`e�prosbv*�

sboqf`^i�molcfibp�lc�afccbobkq�t^qbo�molmboqfbp�&qbjmbo^qrob*�cirlobp`bk`b*�p^ifkfqv�^ka�

luvdbk'�tbob�ilddba�colj�@QA�`^pqp�`lkar`qba�^q�qeb�pq^oqfkd�il`^qflk�lc�b^`e�mi^khqlk�

qlt�rpfkd�^�Pb^+?foa�Bib`qolkf`p� F,XT][�Pb^`^q�@QA�bnrfmmba�tfqe�^k�luvdbk�pbkplo�

^ka�cirloljbqbo,

Mi^khqlk�p^jmibp�tbob�mobpbosba�fk�73#�bqe^kli*�pr_p^jmiba�tfqe�^�Cliplj�

pmifqqbo*�^ka�ploqba�clo�`o^_�i^os^b,�>mmolufj^qbiv�0..�`o^_�i^os^b�tbob�bkrjbo^qba�clo�

b^`e�p^jmib�qe^q�obnrfoba�pmifqqfkd,�I^os^i�^_rka^k`b�t^p�pq^ka^oafwba�ql�i^os^i�

`lk`bkqo^qflkp�mbo�/..�j[�lc�cfiqboba�pb^t^qbo�colj�ciltjbqbo�ob^afkdp,�@o^_�i^os^b�tbob�

fabkqfcfba�ql�pq^db�^ka�pmb`fbp�rpfkd�obibs^kq�fabkqfcf`^qflk�drfabp�&Ilrde*� /7539�

Ab?olppb�bq�^i,*� /77.^9�Mrip*�0../9�Of`b�^ka�Qprhfjro^*�0..5'�^ka�i^os^i�abp`ofmqflkp�

&Mllib*� /7449�Qo^ph*� /75.9�>iiv*� /753'�^p�tbii�^p�i^_lo^qlov�ob^oba�pmb`fjbkp�lc�D,�

WZMOWVMV[Q[�&`,c,�@e^mqbo�1�lc�qefp�qebpfp',�Qeb�jbd^ilm^b�lc�:'� OZIKQTQ[�^ka�@,�XZWL]K\][�

tbob�afpqfkdrfpeba�_v�pfwb�lkiv�&J�OZIKQTQ[�`^o^m^`b�ibkdqe�:�1�jj'*�^p�`lu^i�pmfkbp�

tbob�mobpbkq�lk�qeb�sbkqolafpq^i�proc^`b�lc�qeb�pb`lka�mboblmla�lk�^ii�`^k`ofa�jbd^ilm^b�

l_pbosba�&`,c,�Ab?olppb�bq�^i,*� /77.^',�:M\IKIZKQV][�OZIKQTQ[�t^p�klq�fk`iraba�fk�qefp�

pqrav�^p�fq�fqp�^_rka^k`b�t^p�sbov�ilt*�j^hfkd�pm^qf^i�m^qqbokp�afccf`riq�ql�fkqbomobq,�Qeb�

i^os^i�absbilmjbkq�lc�>'� JZIVVMZQ�e^p�klq�_bbk�abp`of_ba�^ka�fq�t^p�^pprjba�qe^q�i^os^b�

colj�qefp�pmb`fbp�tbob�klq�`liib`qba,
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3,1,0,� B]p]�]j]huoeo

I^os^i�^_rka^k`b�t^p�j^mmba�^ka�^k^ivwba�rpfkd�qeb�TDP� /762�`lloafk^qb�

pvpqbj�^ka�RQJ�Wlkb� FLK�molgb`qflk�fk�>o`J^m�s,�7,1,�Qeb�_^pb�j^m�lc�?ofqfpe�

@lirj_f^�t^p�l_q^fkba�lkifkb�colj�qeb�Kloqe�>jbof`^k�>qi^p�&K^qro^i�Obplro`bp�

@^k^a^*�0..5',�Elofwlkq^i�m^qqbokp�lc�qlq^i�^ka�pq^db+pmb`fcf`�^_rka^k`b�clo�b^`e�pmb`fbp�

tbob�sfpr^ifwba�_v�`ob^qfkd�`lkqfkrlrp�proc^`bp�colj�^k�fksbopb�afpq^k`b�tbfdeqfkd�

fkqbomli^qflk,�Qeb�i^os^i�^_rka^k`b�`i^ppfcf`^qflk�`lkqlrop�tbob�jlafcfba�colj�^�ild�

p`^ib�qe^q�`lsboba�qeb�bkqfob�o^kdb�lc�s^irbp�l_pbosba�clo�^ii�pmb`fbp�clo�b^`e�fkafsfar^i�

prosbv,�Qeb�4Q#� pq^qfpqf`�&Dbqfp�^ka�Loa*� /770'�t^p�rpba�ql�abqbojfkb�fc�efde�^ka�ilt�

qlq^i�^_rka^k`b�&^ii�pq^dbp�`lj_fkba'�il`^qflkp�`irpqboba�pm^qf^iiv�&`,c,� pb`qflk�2,1,0,�lc�

qefp�qebpfp�clo�jlob�fkcloj^qflk�lk�qeb�4Q#� pq^qfpqf`',�>�cfuba�afpq^k`b�lc�0.�hj�t^p�

`elpbk�^p�fq�t^p�qeb�jfkfjrj�afpq^k`b�qe^q�^iiltba�qeb�j^glofqv�lc�p^jmifkd�il`^qflkp�ql�

e^sb�^q�ib^pq�bfdeq�kbfde_lrop,�I^odbo�afpq^k`bp�tbob�klq�rpba�^p�qebv�tlria�e^sb�

molar`ba�foobibs^kq�il`^i�jb^probp�clo�qeb�p^jmifkd�obplirqflk�rpba�^ka�pfwb�lc�qeb�pqrav�

^ob^,�W+p`lobp�clo�pq^qflkp�tfqe�ibpp�qe^k�6�kbfde_lrop�&I^qb�>mofi8� pq^qflkp�/+2*�15+17*

379�I^qb�Grkb8� pq^qflkp� /+2*�0/*�27'�tbob�klq�`lkpfaboba,�Pq^qflkp�2/+24�&Cfd�3,/>'�colj�

qeb�pmofkd�prosbv�tbob�^ipl�bu`iraba�colj�qeb�^k^ivpfp�ql�mobsbkq�qeb�bccb`q�lc�Qbu^a^�

Fpi^ka�lk�afpq^k`b�_bqtbbk�pq^qflkp,�>iqelrde�kloj^ifqv�lc�qeb�a^q^�mlfkqp�fp�klq�obnrfoba�

clo�qefp�^k^ivpfp*�pfdkfcf`^k`b�qbpqfkd�j^v�_b�jfpib^afkd�tebk�qeb�a^q^�fp�pqolkdiv�phbtba�

&We^kd*�0..6',�Qebobclob*�qefp�pq^qfpqf`�`lria�lkiv�_b�rpba�tfqe�ild�qo^kpclojba�qlq^i�

^_rka^k`b�jb^probp� Xb,d,�ild&^_rka^k`b)i'Z*�^p�^�efde�krj_bo�lc�wbol�`lrkqp�clo�pbsbo^i�

i^os^i�pq^dbp�mobsbkqba�^k^ivpfp�lk�pq^db+pmb`fcf`�pm^qf^i�m^qqbokp,
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>iqelrde�mi^khqlk�qltp�tbob�klq�abmqe�pqo^qfcfba*�qeb�obi^qflkpefm�_bqtbbk�qeb�

^_rka^k`b�lc�b^`e�pmb`fbp�^ka�bksfolkjbkq^i�s^of^_ibp�t^p�^k^ivwba�rpfkd�

jb^probjbkqp�lc�qbjmbo^qrob*�p^ifkfqv*�luvdbk*�^ka�cirlobp`bk`b�^q�qeb�cliiltfkd�abmqep8

/�j*� /.�j*�0.�j*�1.�j*�2.�j�^ka�3.�j,�Clo�b^`e�pq^qflk*�ob^afkdp�lc�b^`e�bksfolkjbkq^i�

s^of^_ib�tbob�^sbo^dba�^q�b^`e�abmqe�é�.,3�j�rpfkd�Pb^+?foa�Bib`qolkf`p�A^q^�Mol`bppfkd�

plcqt^ob,�Qeb�Pmb^oj^k�o^kh�`loobi^qflk�&PMPP�s,� /3,.'�t^p�rpba�ql�^ppbpp�qeb�abdobb�lc�

`loobi^qflk�_bqtbbk�qeb�bksfolkjbkq^i�s^of^_ibp�^ka�qeb�^_rka^k`b�^q�b^`e�abmqe�clo�b^`e�

pmb`fbp�^ka�pq^db,�Qeb�i^odb�krj_bo�lc�̀ loobi^qflkp�`ljmrqba�fk`ob^pba�qeb�mol_^_fifqv�lc�

l_q^fkfkd�^�qvmb�F�boolo9�qebobclob*�pfdkfcf`^k`b�obpriqp�tbob�lkiv�rpba�^p�fkaf`^qlop�lc�

mlqbkqf^i�obi^qflkpefmp�^ka�lkiv�qeb�efdebpq�`loobi^qflkp�tbob�q^hbk�fkql�`lkpfabo^qflk�

tebk�fkqbomobqfkd�obpriqp,�Qeb�elofwlkq^i�afpqof_rqflk�lc�b^`e�bksfolkjbkq^i�s^of^_ib�t^p�

j^mmba�^q�b^`e�abmqe�ql�sfpr^ifwb�qeb�obi^qflkpefm�_bqtbbk�qeb�afpqof_rqflk�lc�i^os^i�

^_rka^k`b�^ka�bksfolkjbkq^i�s^of^_ibp�&>mmbkafu�/',�Qeb�fksbopb�afpq^k`b�tbfdeqfkd�

fkqbomli^qflk�t^p�rpba�ql�j^m�qeb�afpqof_rqflk�lc�b^`e�bksfolkjbkq^i�s^of^_ib,
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o^qb�lc�i^os^i�jloq^ifqv,�Fq�e^p�_bbk�abjlkpqo^qba�qe^q�:'� UIOQ[\MZ�^ka�0'�XZWL]K\][�e^sb�

^�jr`e�efdebo�cb`rkafqv�qe^k�4'� WZMOWVMV[Q[�&Efkbp*� /77/'*�^ka�qeb�^_rka^k`b�lc�:'�

UIOQ[\MZ�fk�qeb�PlDóp�plrqebok�^ka�`bkqo^i�obdflkp�fp�fkabba�efde�bklrde�ql�prpq^fk�

`ljjbo`f^i�cfpefkd�&Cfpebofbp�^ka�L`b^kp*�0./.^',�>m^oq�colj�^�pfkdib�pqrav�qe^q�

nr^kqfcfba�qeb�pbu�o^qfl�^ka�^_rka^k`b�lc�:'� UIOQ[\MZ�fk�qeb�PlDóp�jlpq�plrqebok�obdflk�

&M^ipplk�bq�^i,*�0..1'*�qebob�fp�sfoqr^iiv�kl�fkcloj^qflk�lk�^aafqlk^i�c^`qlop�qe^q�j^v�

fkcirbk`b�i^os^i�^_rka^k`b,

Qeb�lsbo^ii�i^os^i�^_rka^k`bp�lc�b^`e�pmb`fbp�tbob�pr_pq^kqf^iiv�iltbo�fk�qeb�

prjjbo�`ljm^oba�ql�qeb�pmofkd�prosbv,�Qefp�`^k�_b�^qqof_rqba�ql�qeb�cliiltfkd�qeobb�

c^`qlop8�^�ab`ob^pfkd�krj_bo�lc�i^os^b�_bfkd�obib^pba*�^k�fk`ob^pfkd�ibsbi�lc�̀ rjri^qfsb�

jloq^ifqv*�^ka�^k�b^oiv�pbqqibjbkq�lc�jbd^ilm^b�moflo�ql�p^jmifkd�fk�i^qb�Grkb�&mb^h�

pbqqibjbkq�qvmf`^iiv�l``rop�fk�Griv�^ka�>rdrpq�XLobkp^kw�^ka�D^iir`ef*� /766Z',

Qeb�obi^qfsb�pq^db+pmb`fcf`�^_rka^k`bp�lc�:'� UIOQ[\MZ�^ka�D,� WZMOWVMV[Q[�tbob�

^ijlpq�fabkqf`^i*�tebob^p�b^oifbo�pq^dbp�tbob�c^o�jlob�^_rka^kq�clo�@,�XZWL]K\]['�Qefp�fp�

`lkpfpqbkq�tfqe�qeb�obmolar`qfsb�qfjfkd�clo�b^`e�pmb`fbp�fk�qeb�P^k�Gr^k�Fpi^kap,�Mb^h�

e^q`efkd�e^p�_bbk�l_pbosba�fk�Cb_or^ov�clo�:'� UIOQ[\MZ�&>ojpqolkd�bq�^i,*� /764'�^ka�D,�

WZMOWVMV[Q[�&Hkrapbk*� /742'*�_rq�^mmb^op�ql�l``ro�fk�i^qb�J^o`e�^ka�b^oiv�>mofi�clo�@,�

XZWL]K\][�&Hkrapbk*� /742',�Jloblsbo*�pvk`eolkv�fk�qeb�moldobppflk�lc�:'� UIOQ[\MZ�^ka
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4'� WZMOWVMV[Q[�i^os^i�pq^dbp�e^p�_bbk�l_pbosba�fk�?ofqfpe�@lirj_f^�^ka�>i^ph^�

&G^jfbplk�^ka�Mefiifmp*� /7669�M^oh�^ka�Pefoibv*�0..39�Cfpebo*�0..4'*�tef`e�fp�`lkpfpqbkq�

tfqe�qebfo�pfjfi^o�wlb^i�aro^qflkp�rkabo�i^_lo^qlov�`lkafqflkp�&Prihfk�^ka�J`Hbbk*

/772',�Qeb�efdebo�jbd^ilm^i�^_rka^k`b�lc�:'� UIOQ[\MZ�^ka�4'� WZMOWVMV[Q[�t^p�^ipl�

`lkpfpqbkq�tfqe�obmloqp�lc�qeb�l``roobk`b�lc�qefp�pq^db�fk�qeb�P^ifpe�Pb^�_bqtbbk�J^v�^ka�

>rdrpq�&Lobkpbkw�^ka�D^iir`ef*� /766'*�^ka�mb^h�^_rka^k`b�&lc�:'� UIOQ[\MZ"�_bqtbbk�

Griv�^ka�>rdrpq�&G^jfbplk�^ka�Mefiifmp*� /771',

Fk�qeb�prjjbo*�qeb�^_rka^k`b�lc�i^qb�wlb^b�t^p�iltbo�qe^k�bumb`qba,�Ilrde�

&/754'�e^a�^ipl�klqba�qe^q�i^qb�wlb^i�pq^dbp�lc�:'� UIOQ[\MZ�îafp^mmb^oï*�tfqelrq�

^mm^obkqiv�^ccb`qfkd�qeb�^_rka^k`b�lc�qeb�fjmbkafkd�jbd^ilm^i�pq^db,�>p�molmlpba�fk�

Ilrdeóp�&/754'�pqrav*�i^qb�wlb^b�j^v�e^sb�_bbk�rkabop^jmiba�arb�ql�bfqebo�^k�

bu`bmqflk^iiv�abbm�sboqf`^i�afpqof_rqflk*�qo^kpmloq�^t^v�colj�qeb�pqrav�^ob^*�lo�fk`ob^pba�

afpmbopflk�^`olpp�dbldo^mef`�pm^`b,�Rkcloqrk^qbiv*�fkcloj^qflk�lk�qeb�sboqf`^i�

afpqof_rqflk�^ka�jfdo^qlov�m^qqbokp�lc�̀ o^_�i^os^b�fk�qeb�PlD�fp�p`^o`b,� Fk�>i^ph^*�efde�

^_rka^k`b�lc�qeb�qeobb�`^k`ofa�pmb`fbpó�wlb^b�e^p�_bbk�l_pbosba�kb^o�qeb�proc^`b�^q�kfdeq�

lo�kb^o�qtfifdeq�&M^oh�^ka�Pefoibv*�0..3',� Pfjfi^oiv*�lcc�qeb�@^ifclokf^�`l^pq�`^k`ofa�wlb^b�

^ob�jlpq�^_rka^kq�fk�qeb�rmmbo�1.�ql�2.�j�lc�qeb�t^qbo�`lirjk�^ka�bkqfobiv�^_pbkq�_bilt�

6.�j�obd^oaibpp�lc�qeb�qfjb�lc�a^v�&Pe^khp*� /764^9�Tfkd�bq�^i,*� /776',�?^pba�lk�qebpb�

l_pbos^qflkp*�fq�^mmb^op�qe^q�qeb�j^ufjrj�p^jmifkd�abmqe�lc�3.�j�`lsboba�qeb�abmqe�

o^kdb�lc�wlb^i�sboqf`^i�jfdo^qflkp�lc�qebpb�pmb`fbp,�Eltbsbo*�fq�pelria�_b�klqba�qe^q�

sboqf`^i�afpqof_rqflkp�j^v�s^ov�fk�afccbobkq�bksfolkjbkq^i�`lkafqflkp�&Sfhb_l�bq�^i,*

0..5',
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Efde�^_rka^k`bp�lc�:'� UIOQ[\MZ�jbd^ilm^b�e^sb�_bbk�cobnrbkqiv�l_pbosba�fk�qeb�

kbrpqlk�^q�kfdeq�_rq�klq�arofkd�qeb�a^v�&G^jfbplk�bq�^i,*� /7679�El__p�^ka�?lqpcloa*� /7709�

G^jfbplk�^ka�Mefiifmp*� /7669� /771',�Lcc�qeb�`l^pq�lc�S^k`lrsbo�Fpi^ka*�J � UIOQ[\MZ�

jbd^ilm^b�e^sb�_bbk�clrka�ql�obpfab�tfqefk�qeb�rmmbo�1.�j�lc�qeb�t^qbo�`lirjk�

obd^oaibpp�lc�qeb�qfjb�lc�a^v�&G^jfbplk�bq�^e*� /7679�G^jfbplk�^ka�Mefiifmp*� /771',�

G^jfbplk�^ka�Mefiifmp�&/771'�^ipl�klqba�qe^q�fk�abbm�&<�0..�j'�obdflkp�lc�qeb�`bkqo^i�

PlD*�jbd^ilm^b�tbob�jlob�^_rka^kq�_bilt�/3.�j�arofkd�a^vifdeq�^ka�j^v�jfdo^qb�ql�

qeb�proc^`b�colj�qefp�abmqe�lk�^�afbi�_^pfp,� Pr`e�^�jfdo^qlov�m^qqbok�`lria�^ccb`q�qeb�

fkqbomobq^qflk�^_rka^k`b�^ka�afpqof_rqflk�lc�jbd^ilm^b�q^hbk�colj�qeb�rmmbo�t^qbo�

`lirjk,�L_pbos^qflkp�lk�qeb�sboqf`^i�afpqof_rqflk�lc�jbd^ilm^b�lc�lqebo�`^k`ofa�pmb`fbp�

^ob�p`^o`b,�4TMJWKIZKQV][�WZMOWVMV[Q[�jbd^ilm^b�^ipl�^mmb^o�ql�_b�jlpq�^_rka^kq�^q�qeb�

proc^`b�^q�kfdeq�&G^jfbplk�^ka�Mefiifmp*� /766'�tebk�îproc^`b�pt^ojpï�e^sb�_bbk�

l_pbosba�&Jfkbo�bq�^e*�0...',

3,3,0,� J]nr]h�`eopne^qpekjo

Qeb�pe^mb�^ka�pqor`qrob�lc�elofwlkq^i�i^os^i�afpqof_rqflkp�`^k�_b�fkcirbk`ba�_v�

pbsbo^i�c^`qlop*�fk`irafkd�qeb�qfjfkd�^ka�il`^qflk�lc�i^os^i�obib^pb�&K^qrkbtf`w�^ka�

Bmfc^kfl*�0../'*� i^os^i�qo^kpmloq�&Tfkd�bq�^e*� /776'*�i^os^i�_be^sflro�&@efptbii�^ka�

?llqe*� /777'*�^ka�pm^qf^i�s^of^qflk�fk�jloq^ifqv�&Co^kh�bq�^e*� /771',�Qeb�p^jmifkd�

obplirqflk�`^k�^ipl�af`q^qb�^ka�_f^p�qeb�pe^mb�lc�qeb�l_pbosba�m^qqbokp�&Cloqfk�^ka�A^ib*�

0..3',�Clo�bu^jmib*�^q�^�p^jmifkd�obplirqflk�lc�̂ mmolufj^qbiv�6�hj*�m^q`ebp�qe^q�j^v�

e^sb�l``rooba�^q�p`^ibp�lc�erkaobap�lc�jbqbop�ql�^�cbt�hfiljbqbop�&b,d,�K^qrkbtf`w�^ka�

Bmfc^kfl*�0../'�j^v�_b�jfppba�bkqfobiv�lo�pfjmiv�fk`ob^pb�s^of^_fifqv�fk�pm^qf^i�pqor`qrob,
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I^os^b�tbob�pr_gb`qba�ql�afccbobkq�bksfolkjbkq^i�`lkafqflkp�fk�i^qb�>mofi�^ka�Grkb*�tef`e�

j^v�bumi^fk*�^q�ib^pq�fk�m^oq*�qeb�afccbobk`bp�_bqtbbk�i^os^i�afpqof_rqflkp,�Qebobclob*�qebv�

^ob�afp`rppba�pbm^o^qbiv,

;NPILG�;SPTEW��-NPIJ�&'"&)!�&$%$ 

Qeb�afpqof_rqflk�lc�qeb�cfopq�wlb^i�pq^db�t^p�klqf`b^_iv�afccbobkq�^jlkd�pmb`fbp*�

^ka�^mmb^oba�ql�obcib`q�te^q�fp�hkltk�^_lrq�qeb�afpqof_rqflk�lc�̂ ariqp,�Clo�bu^jmib*�:'�

UIOQ[\MZ�`o^_p�^ob�clrka�qeolrdelrq�qeb�PlD*�_rq�^ob�jlpq�^_rka^kq�fk�qeb�plrqebok+jlpq�

obdflk*�_bqtbbk�S^k`lrsbo*�?ofqfpe�@lirj_f^�^ka�>k^`loqbp*�T^pefkdqlk�&G^jfbplk�^ka�

Mefiifmp*� /771',�Cfopq�wlb^b�tbob�^_pbkq�colj�qeb�kloqetbpq�obdflk*�tebob�^ariqp�j^v�_b�

ibpp�^_rka^kq�arb�ql�efde�qbjmbo^qrobp�qe^q�e^sb�_bbk�abjlkpqo^qba�ql�fkef_fq�qeb�

absbilmjbkq�lc�grsbkfibp�&Prihfk�bq�^i*� /774',�0IVKMZ�XZWL]K\][�^ka�4'� WZMOWVMV[Q[�

`o^_p�^ob�mol_^_iv�ibpp�obpqof`qba�ql�pr_pqo^qb�qvmbp�qe^k�:'� UIOQ[\MZ%�tef`e�fp�`lkpfpqbkq�

tfqe�qeb�jlob�tfabpmob^a�afpqof_rqflk�lc�qebfo�cfopq�wlb^b,�Clo�b^`e�pmb`fbp*�qeb�

afpqof_rqflk�lc�pr_pbnrbkq�i^os^i�pq^dbp�dbkbo^iiv�j^q`eba�qe^q�lc�qeb�mob`bafkd�pq^db,

Qefp�prddbpqp�qe^q�i^os^b�tbob�klq�o^mfaiv�qo^kpmloqba�lsbo�qebfo�pq^db�aro^qflk�bpqfj^qba�

ql�_b�^mmolufj^qbiv�1�ql�2�tbbhp�&Prihfk�^ka�J`Hbbk*� /774',� Fkpqb^a*�fq�^mmb^oba�qe^q�

i^os^b�tbob�i^odbiv�obq^fkba�kb^o�qebfo�obib^pb�mlfkqp,�I^os^i�îpmob^afkdï�qe^q�afa�l``ro�

colj�lkb�pq^db�ql�qeb�kbuq�j^v�_b�`^rpba�_v�i^os^i�qo^kpmloq�lo�rkabqb`qba�obib^pb�bsbkqp�

qe^q�e^a�l``rooba�arofkd�mb^h�e^q`e*�jlkqep�_bclob�qefp�prosbv�t^p�`lkar`qba,

Fk�qeb�PlDóp�`bkqo^i�^ka�kloqebok�obdflkp*�qeb�efdebpq�qlq^i�^_rka^k`b�&^ii�pq^dbp�

`lj_fkba'�lc�b^`e�pmb`fbp�t^p�i^odbiv�obpqof`qba�ql�qeb�b^pqbok�pfab*�^ilkd�qeb�j^fki^ka�

`l^pq�^ka�tbpq�`l^pq�lc�Qbu^a^�^ka�I^pnrbqf�Fpi^kap,�Qefp�prddbpqp�qe^q�kb^opelob
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obqbkqflk�^ka-lo�^ilkdpelob�qo^kpmloq�tbob�jlob�moljfkbkq�qe^k�`olpp+pqo^fq�qo^kpmloq�fk�

qebpb�^ob^p,�Mobsflrp�pqrafbp�e^sb�fabkqfcfba�^ilkd+pelob�proc^`b�`fo`ri^qflk�fk�qeb�PlDóp�

`bkqo^i�obdflk�_v�qo^`hfkd�m^ppfsb�proc^`b�aofcqbop�&pbb�obsfbtp�_v�T^iaf`er`h*� /7359�

Qeljplk*� /76/',�Fk�qeb�mobpbkq�pqrav*�qeb�afpqof_rqflk�lc�p^ifkfqv�t^p�`lkpfpqbkq�tfqe�

qebpb�obmloqp�&Cfd,�>5*�>mmbkafu� /'*�^p�fq�prddbpqp�qe^q�pljb�Co^pbo�Ofsbo�lrqcilt�t^p�

qo^kpmloqba�kloqe�^ilkd�qeb�j^fki^ka�`l^pq,�Eltbsbo*�fq�pelria�^ipl�_b�klqba�qe^q�pbsbo^i�

pj^ii�pqob^jp�^ka�`obbhp�bjmqv�fkql�qeb�`bkqo^i�PlD�colj�qeb�j^fki^ka�qe^q�j^v�e^sb�

molar`ba�ilt�p^ifkfqfbp�fk�qebfo�fjjbaf^qb�^ob^,�Qeb�mlppf_fifqv�lc�tbpqboiv�tfkap�

qo^kpmloqfkd�i^os^b�b^pq�^ka�pr_pbnrbkqiv�`^rpfkd�kb^opelob�obqbkqflk�t^p�klq�prmmloqba�

_v�tfka�a^q^�colj�qeb�E^if_rq�?^kh�tb^qebo�_lrv�fk�qeb�`bkqo^i�PlD�&klq�peltk',

Qeb�pqolkd�obi^qflkpefm�_bqtbbk�qeb�i^os^i�^_rka^k`b�lc�:'� UIOQ[\MZ�^ka�p^ifkfqv�

^q�/.�j�`lria�fkaf`^qb�mlqbkqf^i�clo�qo^kpmloq�lc�i^os^b�^ppl`f^qba�tfqe�qeb�Co^pbo�Ofsbo�

mirjb,�Fkabba*�^k�^ilkd+pelob�proc^`b�^ka�pr_proc^`b�`roobkq�`lria�e^sb�qo^kpmloqba�:'�

UIOQ[\MZ�wlb^b�obib^pba�fk�qeb�plrqebok�obdflk�fkql�qeb�`bkqo^i�^ka�kloqebok�obdflkp�lc�qeb�

PlD,�:M\IKIZKQV][�UIOQ[\MZ%�0'�XZWL]K\][�^ka�4'� WZMOWVMV[Q[�i^os^b�tbob�^ipl�

mlpfqfsbiv�`loobi^qba�tfqe�qbjmbo^qrob�^q�/� ql�0.�j�&bu`bmq�clo�qeb�cfopq�wlb^'*�fkaf`^qfkd�

qe^q�i^os^b�tbob�jlob�^_rka^kq�fk�qeboj^iiv�pqo^qfcfba�t^qbop,�Croqebojlob*�^ii�wlb^i�

pq^dbp�lc�J � UIOQ[\MZ�^ka�@,�XZWL]K\][�&^ka�qeb�pb`lka�^ka�qefoa�wlb^b�lc�4'�

WZMOWVMV[Q["�tbob�^ipl�pfdkfcf`^kqiv�mlpfqfsbiv�`loobi^qba�tfqe�luvdbk�^q�bfqebo�/� lo� /.�j,�

>iqelrde�fq�fp�rk`ib^o�tev�i^os^b�tbob�jlpq�mobs^ibkq�fk�t^qbop�`e^o^`qbofwba�_v�

bibs^qba�qbjmbo^qrob�^ka�luvdbk*�qebpb�`lkafqflkp�`lria�_b�_bkbcf`f^i�clo�i^os^i�doltqe,�

Efdebo�qbjmbo^qrobp�^ob�ifhbiv�ql�fk`ob^pb�qeb�o^qb�lc�doltqe*�^ka�jlob�pqo^qfcfba
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`lkafqflkp�^ob�lcqbk�^ppl`f^qba�tfqe�efde�`lk`bkqo^qflkp�lc�mevqlmi^khqlk�&pbb�afp`rppflk�

fk�J^pplk�^ka�Mbk^*�0..7'�tef`e�i^os^b�j^v�rqfifwb�^p�clla,

Tfabpmob^a�i^os^i�^_rka^k`b�lc�b^`e�pmb`fbp�fk�qeb�PlDóp�plrqebok�obdflk�`lria�

e^sb�_bbk�`^rpba�_v�pqolkd�qfa^i�`roobkqp*�jbplp`^ib�olq^ov�`roobkqp�&Q^_^q^*� /7509�

Qeljplk*� /76/9�Pq^`bv�bq�^i,*� /765'*�lo�qeb�jlsbjbkq�lc�qeb�co^pbo�ofsbo�mirjb�^`olpp�qeb�

PlD,�Fc�qeb�olq^ov�`roobkq�abp`of_ba�_v�Pq^`bv�bq�^i,� &/765'�fp�mbopfpqbkq�qeolrdelrq�qeb�

pmofkd�^ka�prjjbo*�fq�`lria�^ipl�obq^fk�i^os^b�tfqefk�qeb�PlDóp�plrqebok�obdflk,�Efde�

i^os^i�^_rka^k`bp�tbob�^ipl�abqb`qba�^q�^�pfkdib�pq^qflk�&34'*�il`^qba�lcc�qeb�j^fki^ka�

`l^pq�fk�PlDóp�`bkqo^i�obdflk,�I^os^b�j^v�e^sb�_bbk�`lk`bkqo^qba�qebob�_v�^�pj^ii+p`^ib�

&jbqbop�ql�hfiljbqobp'�mevpf`^i�`lksbodbk`b�jb`e^kfpj,�Mlqbkqf^i�jb`e^kfpjp�fk`irab�

^k�fkqbok^i�t^sb�pif`h�&Pe^khp�^ka�Tofdeq*� /765'*�^k�baav�&Tli^khpf�^ka�E^jkbo*� /766'�

^ka-lo�^�colkq^i�cloj^qflk�&Pe^khp�bq�^i,*�0...',�Fk�qeb�PlD*�proc^`b�j^kfcbpq^qflkp�

obpbj_ifkd�fkqbok^i�t^sbp�^mmb^o�ql�l``ro�jlpq�cobnrbkqiv�fk�qeb�plrqebok�obdflk�

_bqtbbk�qeb�Co^pbo�Ofsbo�abiq^�^ka�S^k`lrsbo�Fpi^ka9�eltbsbo*�qebv�e^sb�_bbk�l_pbosba�

^p�c^o�kloqe�^p�pq^qflk�36� &Cfd,� 3,/�>'�&Q^_^q^*� /750',�Pq^qflk�34�t^p�`e^o^`qbofwba�_v�

pifdeqiv�afccbobkq�t^qbo�molmboqfbp�qe^k�fqp�kbfde_lrofkd�pq^qflkp*�_rq�qebv�afa�klq�molsfab�

`ljmbiifkd�bsfabk`b�clo�qeb�mobsflrpiv�molmlpba�`lksbodbk`b�jb`e^kfpjp*�pr`e�^p�^�

s^of^_fifqv�fk�qeb�abmqe�lc�qeb�qebojl`ifkb�colj�^k�fkqbok^i�t^sb�&@of^ibp�bq�^i,*�0..5'�lo�

rmtbiifkd�colj�^k�baafb�&?^hrk*�0..4',�Pj^ii�p`^ib�evaoldo^mef`�^klj^ifbp�qe^q�j^v�

bumi^fk�i^os^i�^_rka^k`b�^q�qefp�pq^qflk�j^v�klq�e^sb�_bbk�abqb`qba�^p�t^qbo�molmboqfbp�

tbob�jb^proba�kb^o�qeb�pq^oqfkd�mlfkq�lc�mi^khqlk�qltp�qe^q�tbob�^mmolufj^qbiv�.,3�hj�

fk�ibkdqe,
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;SKKEP�;SPTEW��6SLE�&)"&* 

Cobpet^qbo�fkmrq�colj�qeb�Co^pbo�Ofsbo�fp�^�mofj^ov�c^`qlo�fkcirbk`fkd�`fo`ri^qflk�

tfqefk�qeb�PlDóp�plrqebok�^ka�`bkqo^i�obdflkp*�^ka�fqp�slirjb�fp�`lkpfabo^_iv�efdebo�fk�

Grkb�qe^k�>mofi�&Qeljplk*� /76/',�>p�^�`lkpbnrbk`b*�^�jr`e�i^odbo�pm^qf^i�buqbkq�lc�ilt�

p^ifkfqv�t^qbop�bj^k^qfkd�colj�qeb�Co^pbo�Ofsbo�t^p�l_pbosba�fk�Grkb�&Cfd,�>i i * �

>mmbkafu� /',�>iqelrde�qeb�pfwb�^ka�pe^mb�lc�qeb�Co^pbo�Ofsbo�mirjb�`e^kdba�_bqtbbk�

prosbvp*�qeb�afpqof_rqflk�lc�p^ifkfqv�^q�/�j�abmqe�pqfii�peltba�^k�lsbo^ii�m^qqbok�lc�

kloqet^oa�proc^`b�`fo`ri^qflk�^ilkd�qeb�PlDóp�b^pqbok�pfab,�Pfdkfcf`^kq�`loobi^qflkp�

_bqtbbk�qeb�^_rka^k`b�lc�:'� UIOQ[\MZ�i^os^b�^ka�p^ifkfqv�^ka�qbjmbo^qrob�^q�/� lo�/.�j�

prddbpq�qe^q�qeb�avk^jf`p�lc�qeb�Co^pbo�Ofsbo�mirjb�fkcirbk`ba�qeb�i^os^i�elofwlkq^i�

afpqof_rqflk�lc�qefp�pmb`fbp,

>p�fk�qeb�pmofkd�prosbv*�qeb�afpqof_rqflk�lc�wlb^b�t^p�rpr^iiv�pfjfi^o�ql�qeb�

pr_pbnrbkq�pq^db*�^ka�qefp�`lkqfkrba�fkql�qeb�jbd^ilm^i�pq^db�clo�4'� WZMOWVMV[Q[%�_rq�klq�

clo�:'� UIOQ[\MZ�^ka�@,�XZWL]K\]['�Clo�qeb�i^qqbo�qtl�pmb`fbp*�jbd^ilm^b�buef_fqba�

m^qqbokp�lc�afpqof_rqflk�bppbkqf^iiv�afccbobkq�colj�qelpb�lc�wlb^b*�^ka�qebfo�`loobi^qflkp�

tfqe�bksfolkjbkq^i�s^of^_ibp�`e^kdba�^p�tbii,� Fk�qeb�`^pb�lc�:'� UIOQ[\MZ%�qeb�obi^qflkpefm�

_bqtbbk�i^os^i�^_rka^k`b�^ka�_lqe�p^ifkfqv�^ka�qbjmbo^qrob�t^p�lmmlpfqb�clo�wlb^b�

`ljm^oba�ql�jbd^ilm^b,�Qefp�`lkqo^pq�_bqtbbk�wlb^b�^ka�jbd^ilm^b�t^p�klq�promofpfkd�

`lkpfabofkd�qe^q�wlb^b�^ob�jr`e�tb^hbo�ptfjjbop�qe^k�jbd^ilm^b�&@ef^�bq�^i,*� /762'�

^ka�qe^q�qebv�obpmlka�afccbobkqiv�ql�bksfolkjbkq^i�pqfjrif*�pr`e�^p�ifdeq�^ka�do^sfqv�

&Prihfk*� /7519�Clot^oa�^ka�@lpqilt*� /7529�Prihfk�/7539�Bmbi_^rj�bq�^i,*�0..5',�

Qebobclob*�_be^sflro^i�afccbobk`bp�_bqtbbk�qeb�wlb^i�^ka�jbd^ilm^i�pq^db�j^v�e^sb�

`lkqof_rqba�ql�afccbobk`bp�fk�qebfo�pm^qf^i�m^qqbokp�lc�̂ _rka^k`b,
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@^k`ofa�grsbkfibp�obnrfob�pe^iilt�`l^pq^i�e^_fq^q�tebk�pbqqibjbkq�l``rop�fk�qeb�

prjjbo�jlkqep�&Lobkpbkw�^ka�D^iir`ef*� /7669�G^jfbplk�bq�^i,*� /7679�Bddibpqlk�^ka�

>ojpqolkd*� /773',�>``loafkdiv*�G^jfbplk�bq�^i,� &/767'�clrka�qe^q�i^qb+pq^db�:'� UIOQ[\MZ�

jbd^ilm^b�tbob�`ilpbiv�^ppl`f^qba�tfqe�qeb�pelobifkb*�tef`e�t^p�`lkpfpqbkq�tfqe�qeb�

afpqof_rqflk^i�m^qqbok�lc�jbd^ilm^b�fk�qeb�mobpbkq�pqrav,�Fk�^aafqflk,�0IVKMZ�XZWL]K\][�

jbd^ilm^b�tbob�klq�^p�^_rka^kq�fk�qeb�PlDóp�plrqebok�obdflk�^p�J � UIOQ[\MZ�^ka�4'�

WZMOWVMV[Q['�Qeb�afpqof_rqflk�lc�@,�XZWL]K\][�e^p�^ipl�`lkqo^pqba�tfqe�qeb�i^qqbo�qtl�

pmb`fbp�lcc�qeb�tbpq�`l^pq�lc�S^k`lrsbo�Fpi^ka�&G^jfbplk�bq�^i,*� /767',�Qefp�j^v�e^sb�

_bbk�`^rpba�_v�rkfnrb�_be^sflro^i�`e^o^`qbofpqf`p�lc�@,�XZWL]K\][�jbd^ilm^b�lo�qeb�

afccbobk`b�fk�qfjfkd�lc�i^os^i�obib^pb�_bqtbbk�pmb`fbp,�Obd^oaibpp*�il`^ifwba�efde�

abkpfqfbp�lc�@,�XZWL]K\][�jbd^ilm^b�lsboi^mmba�tfqe�qelpb�lc�:'� UIOQ[\MZ%�4'�

WZMOWVMV[Q[%�^ka�cilrobp`bk`b,�Fk�qebpb�il`^ibp*�qeb�jbd^ilm^b�j^v�e^sb�_bbk�q^hfkd�

^as^kq^db�lc�i^odb�m^q`ebp�lc�mevqlmi^khqlk*�bfqebo�^p�afob`q�`lkprjbop�lo�^p�`lkprjbop�

lc�do^wfkd�wllmi^khqlk,�Fkcloj^qflk�lk�qeb�k^qro^i�afbq�lc�ab`^mla�i^os^b�fp�p`^o`b*�

^iqelrde�qebv�^ob�hkltk�ql�fkdbpq�_lqe�mevqlmi^khqlk�^ka�wllmi^khqlk�rkabo�i^_lo^qlov�

`lkafqflkp�&b,d,�P`et^j_lj�bq�^i,*�0..4',

Fk`fabkq^iiv*�:'� UIOQ[\MZ�jbd^ilm^b�e^sb�_bbk�l_pbosba�_bilt�/3.�j�arofkd�

a^vifdeq�fk�qeb�abbm�`bkqo^i�obdflk�lc�qeb�PlD�^ka�j^v�jfdo^qb�ql�qeb�proc^`b�colj�qefp�

abmqe�^q�kfdeq�&G^jfbplk�^ka�Mefiifmp*� /771',�>iqelrde�j^kv�pq^qflkp�tfqe�efde�

^_rka^k`b�tbob�p^jmiba�^q�kfdeq*�pbsbo^i�il`^qflkp�tbob�^ipl�p^jmiba�arofkd�qeb�a^v,�

Bsbk�pl*�qeb�mlqbkqf^i�clo�i^odb�^jmifqrab�sboqf`^i�jfdo^qflkp�jrpq�klq�_b�afpobd^oaba�

tebk�fkqbomobqfkd�qeb�jbd^ilm^i�afpqof_rqflkp,
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>iqelrde�qeb�mobpbk`b�lc�bibs^qba�i^os^i�^_rka^k`b�^q�pq^qflk�34�&Cfd,�3,/�>'�t^p�

klq�^p�l_sflrp�^p�fk�qeb�pmofkd�prosbv*�qefp�afa�l``ro�clo�_lqe�:'� UIOQ[\MZ�^ka�4'�

WZMOWVMV[Q['�>p�fk�qeb�pmofkd*�pq^qflk�34�t^p�`e^o^`qbofwba�_v�^�proc^`b�qbjmbo^qrob�

iltbo�qe^k�fqp�fjjbaf^qb�kbfde_lrop�^ka�t^p�il`^qba�kb^o�^�colkq^i�_lrka^ov�&klq�

peltk',� Fc�qeb�p^jb�jb`e^kfpj�t^p�^`qfkd�ql�`lk`bkqo^qb�i^os^b�^q�qefp�il`^qflk�fk�_lqe�

prosbvp*�qeb�`lksbodbkq�cilt�jrpq�_b�mbopfpqbkq�lo�l``ro�^q�^�efde�cobnrbk`v,�

Rkcloqrk^qbiv*�qefp�albp�klq�orib�lrq�lqebo�`lksbodbk`b�jb`e^kfpjp�pr`e�^p�fkqbok^i�

t^sb�pif`hp*�baafbp*�lo�colkqp,�Eltbsbo*�_b`^rpb�qefp�pq^qflk�t^p�l_pbosba�kb^o�^�pqolkd�

abkpfqv�do^afbkq�fk�_lqe�prosbvp*�i^os^i�`lk`bkqo^qflk�^ppl`f^qba�ql�^�colkq^i�cloj^qflk�fp�

^�ifhbiv�bumi^k^qflk,

Fk�prjj^ov*�^p�l_pbosba�fk�lqebo�^ob^p�lc�qeb�Kloqeb^pq�M^`cf`*�qeb�pq^db+pmb`fcf`�

i^os^i�^_rka^k`b�lc�J �UIOQ[\MZ�^ka�4'� WZMOWVMV[Q[�tbob�pfjfi^o*�_rq�_lqe�afccboba�colj�

qe^q�lc�@,�XZWL]K\]['�Fk�qeb�pmofkd�prosbv*�qeb�^k^ivpfp�lc�i^os^i�afpqof_rqflkp�^ka�qebfo�

^ppl`f^qflk�tfqe�bksfolkjbkq^i�s^of^_ibp�prddbpqba�qe^q�qeb�afpqof_rqflk�lc�wlb^b�t^p�

fkcirbk`ba�_v�qeb�il`^qflk�lc�i^os^i�obib^pb�^ka�evaoldo^mef`�`lkafqflkp*�_rq�^ipl�

lkqldbkqf`�afccbobk`bp�fk�i^os^i�_be^sflro*�bpmb`f^iiv�_bqtbbk�qeb�wlb^i�^ka�jbd^ilm^i�

me^pbp,

Jloblsbo*�pm^qf^i�m^qqbokp�lc�i^os^i�^_rka^k`b�afa�klq�^mmb^o�ql�`e^kdb�

pr_pq^kqf^iiv�colj�pq^db�ql�pq^db*�prddbpqfkd�qe^q�i^os^b�^ob�klq�o^mfaiv�qo^kpmloqba�tfqefk�

qefp�pvpqbj,�Qeb�afpqof_rqflk�lc�i^os^b*�qbjmbo^qrob*�^ka�p^ifkfqv�fkaf`^qba�qeb�mlqbkqf^i�

clo�^ilkd+pelob�proc^`b�`fo`ri^qflk�kb^o�qeb�j^fki^ka�`l^pq�ql�_b�^k�fjmloq^kq�jb`e^kfpj�

clo�i^os^i�qo^kpmloq�fk�qefp�pvpqbj,�Pfjfi^oiv*�qfa^i�`roobkqp�^ka�olq^ov�`fo`ri^qflk�fk�qeb�

plrqebok�obdflk�j^v�qo^kpmloq�i^os^b�^`olpp�qeb�PlD�^ka�obq^fk�i^os^b�tfqefk�qeb�plrqebok
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obdflk,�Fk�_lqe�prosbvp*�qeb�i^os^i�^_rka^k`b�lc�:'� UIOQ[\MZ�t^p�pqolkdiv�`loobi^qba�tfqe�

ilt�p^ifkfqv�^ka�efde�qbjmbo^qrob�pfdk^ip�qe^q�bj^k^qba�colj�qeb�Co^pbo�Ofsbo,�Qefp�

prddbpqp�qe^q�qeb�qo^kpmloq�lc�cobpe�t^qbo�fkmrq�colj�qeb�Co^pbo�Ofsbo�mirjb�fp�fjmloq^kq�

fk�pe^mfkd�qeb�afpqof_rqflk�lc�qebpb�i^os^b�fk�qeb�PlDóp�plrqebok�^ka�`bkqo^i�obdflkp,

?^pba�lk�qeb�obpriqp�l_q^fkba�fk�qeb�mobpbkq�pqrav*�crqrob�obpb^o`e�pelria�`lkpfabo�

^�abq^fiba�abp`ofmqflk�lc�qeb�sboqf`^i�afpqof_rqflk�lc�̀ ^k`ofa�i^os^b�fk�obi^qflk�ql�proc^`b�

^ka�pr_proc^`b�`roobkqp,�>�mob`fpb�afppb`qflk�lc�qeb�sboqf`^i�afpqof_rqflk�lc�i^os^b�tlria�

`lkqof_rqb�bklojlrpiv�ql�qeb�rkabopq^kafkd�lc�i^os^i�qo^kpmloq�fk�qeb�PlD�^ka�qeb�

fkqbomobq^qflk�lc�i^os^i�^_rka^k`b�m^qqbokp�colj�mi^khqlk�qltp,� Fk�`lkgrk`qflk�tfqe�

bjmfof`^i�l_pbos^qflkp*�qeb�pqrav�lc�afpmbop^i�m^qqbokp�lc�îsfoqr^i�i^os^bï�colj�^�

_flmevpf`^i�jlabi�`lria�eb�buqobjbiv�s^ir^_ib�fk�abqbojfkfkd�afpmbop^i�m^qet^vp�qe^q�

bufpq�fk�qeb�PlD�&`,c,�Jbq^u^p�^ka�P^rkabop*�0..7',�>�`lj_fk^qflk�lc�_lqe�bjmfof`^i�

bsfabk`b�^ka�qeblobqf`^i�jlabip�tlria�molsfab�bppbkqf^i�fkcloj^qflk�qe^q�`lria�_b�rpba�

ql�clob`^pq�qeb�fkcirbk`b�lc�l`b^kldo^mef`�`lkafqflkp�lk�i^os^i�jlsbjbkqp�qe^q�tlria�

riqfj^qbiv�`lkqof_rqb�qeb�j^k^dbjbkq�lc�qeb�PlDóp�Arkdbkbpp�`o^_�cfpebov,
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AF?NRCP�4�

Beo_qooekj

Qeb�fkcloj^qflk�d^qeboba�fk�qefp�qebpfp�molsfabp�qeb�cfopq�^k^ivpfp�lc�pm^qf^i�^ka�

qbjmlo^i�s^of^_fifqv�lc�ab`^mla�i^os^b�fk�qeb�Pqo^fq�lc�Dblofd^*�?ofqfpe�@lirj_f^�&PlD�

ebob^cqbo',�Qefp�fkcloj^qflk�t^p�rpba�ql�absbilm�evmlqebpbp�obd^oafkd�qeb�bccb`qp�lc�

bksfolkjbkq^i�`lkafqflkp�lk�qeb�qfjfkd�lc�i^os^i�obib^pb*�qeb�o^qb�lc�i^os^i�absbilmjbkq*�

^ka�qeb�k^qrob�lc�i^os^i�qo^kpmloq,�Riqfj^qbiv*�fq�fp�bumb`qba�qe^q�qefp�obpb^o`e�tfii�

`lkqof_rqb�ql�^�_bqqbo�rkabopq^kafkd�lc�m^qqbokp�lc�i^os^i�^_rka^k`b�^ka�fqp�dlsbokfkd�

mol`bppbp�qe^q�^ob�crka^jbkq^iiv�fjmloq^kq�ql�qeb�afpqof_rqflk�^ka�^_rka^k`b�lc�̂ ariq�

ab`^mlap�&Olrded^oabk�bq�^i,*� /766*�@rpefkd*� /77.9�Dlslkf*�0..3',

Qefp�obpb^o`e�^ipl�molsfabp�qeb�_^pfp�clo�jlob�^mmifba�pqrafbp�obd^oafkd�i^os^i�

afpmbop^i*�j^k^dbjbkq�lc�qeb�`o^_�cfpebov*�^ka�molmbo�fjmibjbkq^qflk�lc�̀ lkpbos^qflk�

pfqbp�pr`e�^p�J^ofkb�Molqb`qba�>ob^p�&JM>p'�fk�qeb�PlD�&P^ib�^ka�Hofqwbo*�0..1',�

M^oqf`ri^o�bjme^pfp�t^p�mi^`ba�lk�qeb�Arkdbkbpp�`o^_*�:M\IKIZKQV][�UIOQ[\MZ%�^�tbii+�

pqrafba�^ka�`ljjbo`f^iiv�bumilfqba�pmb`fbp�fk�?ofqfpe�@lirj_f^�&Cfpebofbp�^ka�L`b^kp*�

0./.^'�qe^q�^ipl�mi^vp�^k�fjmloq^kq�b`lildf`^i�olib�^p�^�_bkqef`�jl_fib�moba^qlo�&Ara^p�bq�

^i,*�0..3',

Cfbia�pqrafbp�^ob�eb^sfiv�abmbkabkq�lk�obif^_ib�qllip�clo�i^os^i�fabkqfcf`^qflk�

&M^oal�bq�^i*�0..7',� Fk�@e^mqbo�1*�^�jlomelildf`^i�abp`ofmqflk�lc�af^dklpqf`�

`e^o^`qbofpqf`p�c^`fifq^qba�fabkqfcf`^qflk�lc�clro�`ljjlkiv�bk`lrkqboba�`^k`ofa�wlb^b�fk�

qeb�obdflk,�4TMJWKIZKQV][�WZMOWVMV[Q[�wlb^b�tbob�clrka�ql�afccbo�colj�@,�XZWL]K\][%� :'�

OZIKQTQ[%�^ka�:'� UIOQ[\MZ�_v�e^sfkd�jr`e�peloqbo�^ka�^`rqbiv�^kdiba�i^qbo^i�bulpmfkbp�lk
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qeb�qbiplk�^ka�jr`e�ilkdbo�mlpqboli^qbo^i�^_aljfk^i�pmfkbp�molgb`qfkd�colj�qeb�

^_aljfk^i�pljfqbp,�Qeb�obpriqp�lc�qe^q�`e^mqbo�^ipl�fkaf`^qba�qe^q�lqebo�jlomelildf`^i�

cb^qrobp�mobsflrpiv�rpba�ql�fabkqfcv�4'� WZMOWVMV[Q[�^ka�@,�XZWL]K\][�&b,d,�Ilrde*� /753'�

`lria�_b�jfpib^afkd*�^ka�qebobclob*�crqrob�prosbvp�lk�qefp�^ka�obi^qba�pmb`fbp�pelria�

^_^kalk�qeb�rpb�lc�qebpb�cb^qrobp,�Qebpb�cfkafkdp�j^v�_b`ljb�m^oqf`ri^oiv�rpbcri�tfqe�

qeb�^oofs^i�lc�kbt�pmb`fbp�&fks^abop�lo�klq'�telpb�i^os^b�e^sb�klq�_bbk�molmboiv�

abp`of_ba�lo�telpb�abp`ofmqflkp�lsboi^m�ql�pljb�buqbkq�tfqe�qeb�abp`ofmqflk�lc�obpfabkq�

`^k`ofap,

Clo�fkpq^k`b*�qtl�^aafqflk^i�`^k`ofa�pmb`fbp�lc�qeb�dbkrp�>WUITMWV%�`ljjlkiv�

bk`lrkqboba�lk�qeb�tbpq�`l^pq�lc�S^k`lrsbo�Fpi^ka�&Gbkpbk*� /7739�E^oq*� /760'*�e^sb�_bbk�

ob`bkqiv�l_pbosba�tfqefk�qeb�Gr^k�ab�Cr`^�Pqo^fq�&_rq�klq�qeb�PlD'�&I^j_�^ka�E^k_v*�

0..39�T,�Ardrfa*�Mbop,�@ljj,',�Qeb�jlomelildv�lc�>WUITMWV�IV\MVVIZQ][�fp�^ijlpq�

fabkqf`^i�ql�qe^q�lc�:'� OZIKQTQ[�&Of`b�^ka�Qprhfjro^*�0..7'�^ka�kl�abp`ofmqflk�fp�^s^fi^_ib�

clo�qeb�i^os^i�pq^dbp�lc�>'� JZIVVMZQ'�>iqelrde*�qeb�^ariq�me^pb�lc�qebpb�pmb`fbp�e^p�klq�

_bbk�l_pbosba�tfqefk�qeb�PlD*�qebob�fp�mlqbkqf^i�clo�>WUITMWV�i^os^b�ql�bkqbo�qeb�PlD�

colj�qeb�Gr^k�ab�Cr`^�_^pfk,�Croqebo�obpb^o`e�pelria�cl`rp*�lk�qeb�`ljm^o^qfsb�

abp`ofmqflk�lc�i^_lo^qlov�ob^oba�i^os^b�lc�b^`e�`^k`ofa�pmb`fbp*�fk�loabo�ql�molsfab�^k�

fabkqfcf`^qflk�obplro`b�clo�i^_lo^qlov�^ka�cfbia�pqrafbp�fk�qefp�^ob^,

M^qqbokp�lc�pmb`fbp�^ka�pq^db+pmb`fcf`�^_rka^k`b�colj�prosbvp�`lkar`qba�fk�i^qb�

>mofi�fk�0..7�^ka�0./.�tbob*�clo�qeb�jlpq�m^oq*�`lkpfpqbkq�tfqe�qeb�obmolar`qfsb�mlqbkqf^i�

^ka�qfjfkd�clo�jlpq�pmb`fbp,�Qebpb�l_pbos^qflkp�`lkqof_rqb�pr_pq^kqf^iiv�ql�ifcb�efpqlov�

hkltibadb�qe^q�fp�p`^o`b�clo�jriqfmib�pmb`fbp*�jlpq�klqb^_iv�:]VQLI�Y]ILQ[XQVI%�^�

aljfk^kq�_bkqef`�fksboqb_o^qb�fk�abbm�t^qbo�e^_fq^qp�&?roa�^ka�?ofkheropq*� /762',
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Obpriqp�^ipl�prddbpq�qe^q�bibs^qba�pb^�proc^`b�qbjmbo^qrobp�fk�i^qb�tfkqbo�^ka�b^oiv�pmofkd�

j^v�fk`ob^pb�qeb�o^qb�lc�bj_olvlkf`�lo�i^os^i�absbilmjbkq,�I^odb�afccbobk`bp�fk�i^os^i�

^_rka^k`b�_bqtbbk�0..7�^ka�0./.�fkaf`^qba�bfqebo�eb^sv�jloq^ifqv�fk�0..7�lo�^k�

fk`ob^pb�fk�qeb�obmolar`qfsb�lrqmrq�fk�0./.,�Qefp�j^v�`^rpb�`lkpfabo^_ib�s^of^_fifqv�fk�

qeb�vb^o�`i^pp�pqobkdqe�clo�j^kv�pmb`fbp�^ka�`lkpbnrbkqiv�^ccb`q�qeb�:'� UIOQ[\MZ�cfpebov,�

>k�^ppbppjbkq�lc�qeb�^_rka^k`b�lc�_bkqef`�`o^_�pq^dbp�fk�pr_pbnrbkq�pb^plkp�fk�qeb�PlD�

`lria�_b�rpba�ql�abqbojfkb�elt�i^odb�cir`qr^qflkp�fk�i^os^i�^_rka^k`b�fjm^`q�grsbkfib�lo�

^ariq�^_rka^k`b,

Pm^qf^i�m^qqbokp�lc�qlq^i�i^os^i�^_rka^k`b�^ka�afsbopfqv�tbob�^ppl`f^qba�tfqe�

afccbobkq�bksfolkjbkq^i�s^of^_ibp,�Eltbsbo*�_b`^rpb�qebpb�obi^qflkpefmp�tbob�klq�

`lkpfpqbkq�_bqtbbk�vb^op*�^ka�pbsbo^i�`loobi^qflk�`lbccf`fbkqp�tbob�o^qebo�jlabpq9�

qebobclob*�fkafsfar^i�bksfolkjbkq^i�s^of^_ibp�^ob�klq�kb`bpp^ofiv�rpbcri�mobaf`qlop�clo�qeb�

elofwlkq^i�afpqof_rqflk�lc�qlq^i�i^os^i�`o^_�^_rka^k`b�^ka�afsbopfqv,�>k�^k^ivpfp�lc�qeb�

pmb`fbp+pmb`fcf`�i^os^i�afpqof_rqflkp�tlria�^fa�fk�qeb�fkqbomobq^qflk�lc�qeb�m^qqbokp�lc�qlq^i�

^_rka^k`b�^ka�afsbopfqv�^ka�qebfo�obi^qflkpefm�tfqe�bksfolkjbkq^i�`lkafqflkp,�Crqrob�

pqrafbp�pelria�^ipl�abqbojfkb�qeb�obi^qflkpefm�_bqtbbk�i^os^i�^_rka^k`b�^ka�

bksfolkjbkq^i�`lkafqflkp�rpfkd�sboqf`^iiv�pqo^qfcfba�p^jmibp�ql�`lkcfoj�qeb�obi^qflkpefmp�

abqb`qba�fk�qefp�pqrav,

Fk�qeb�pmofkd�^ka�prjjbo�pb^plkp�lc�0./.*�qeb�pmb`fbp+pmb`fcf`�i^os^i�^_rka^k`bp�

lc�@,�XZWL]K\][%�4'� WZMOWVMV[Q[%�^ka�:'� UIOQ[\MZ�tbob�`lkpfpqbkq�tfqe�fkcloj^qflk�

^s^fi^_ib�lk�qeb�obmolar`qfsb�lrqmrq�lc�b^`e�pmb`fbp�&Efkbp*� /77/',� Pq^db+pmb`fcf`�

^_rka^k`b�jb^probp�fkaf`^qba�qe^q�@,�XZWL]K\][�i^os^b�tbob�obib^pba�i^qbo�fk�qeb�vb^o�

qe^k�4'� WZMOWVMV[Q[�^ka�:'� UIOQ[\MZ%�tef`e�t^p�`lkpfpqbkq�tfqe�l_pbos^qflkp�lc
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obmolar`qfsb�qfjfkd�fk�qeb�P^ifpe�Pb^�&Hkrpabk*� /742'�^ka�qeb�pq^db+pmb`fcf`�^_rka^k`b�

lc�b^`e�pmb`fbp�obmloqba�^q�efdebo�i^qfqrabp�&M^oh�^ka�Pefoibv*�0..39�Cfpebo*�0..4',�

Eltbsbo*�qeb�^_rka^k`b�lc�i^qb�wlb^i�pq^dbp�clo�b^`e�pmb`fbp�t^p�rkbumb`qbaiv�ilt*�

tef`e�j^v�e^sb�_bbk�`^rpba�_v�lkqldbkbqf`�`e^kdbp�fk�qebfo�sboqf`^i�afpqof_rqflk�&`,c�

Ilrde*� /754',�Qeb�afpqof_rqflk�lc�qeb�cfopq�wlb^i�pq^db�jlpq�ifhbiv�obcib`qba�qeb�

afpqof_rqflk�lc�obmolar`qfsb�cbj^ibp*�tebob^p�qeb�afpqof_rqflk�lc�jbd^ilm^b�j^v�e^sb�

fkaf`^qba�mlqbkqf^i�pbqqibjbkq�il`^qflkp,�Qeb�afpqof_rqflk�lc�pr_pbnrbkq�pq^dbp�t^p�pfjfi^o�

ql�qe^q�lc�qeb�mob`bafkd�pq^dbp*�prddbpqfkd�qe^q�qebpb�i^os^b�^ob�klq�o^mfaiv�qo^kpmloqba�fk�

qefp�pvpqbj,

Arofkd�qeb�pmofkd*�afpqof_rqflkp�lc�i^os^b�^ka�bksfolkjbkq^i�s^of^_ibp�fkaf`^qba�

mlqbkqf^i�clo�kb^opelob�obqbkqflk�^ka-lo�^ilkdpelob�qo^kpmloq�lc�i^os^b�^ilkd�qeb�`bkqo^i�

PlDóp�b^pqbok�j^odfk�^ka�`olpp+pqo^fq�qo^kpmloq�fk�qeb�plrqebok�obdflk,�I^os^i�

afpqof_rqflkp�^mmb^oba�ql�_b�jlpq�^ppl`f^qba�tfqe�bfqebo�qbjmbo^qrob�lo�p^ifkfqv�fk�qeb�

rmmbo�t^qbo�`lirjk*�tef`e�^ob�pqolkdiv�obdri^qba�_v�qeb�avk^jf`p�lc�Co^pbo�Ofsbo�

lrqcilt�&Qeljplk*� /76/',�Fk�qeb�prjjbo*�_be^sflro^i�afccbobk`bp�_bqtbbk�wlb^b�^ka�

jbd^ilm^b�lc�:'� UIOQ[\MZ�^ka�@,�XZWL]K\][�j^v�bumi^fk�qeb�pqolkd�`lkqo^pq�fk�qebfo�

afpqof_rqflk�^ka�obi^qflkpefm�tfqe�bksfolkjbkq^i�s^of^_ibp,

Crqrob�efde�obplirqflk�mi^khqlk�prosbvp�tlria�_b�ebimcri�fk�abqbojfkfkd�qeb�

s^of^_fifqv�fk�pmb`fbp+pmb`fcf`�i^os^i�afpqof_rqflkp�^ka�qebfo�^ppl`f^qflk�tfqe�

bksfolkjbkq^i�s^of^_ibp�^q�i^odbo�qbjmlo^i�p`^ibp,�>iqelrde�qfjb�`lkpqo^fkqp�j^v�

pbsbobiv�ifjfq�qeb�obplirqflk�lc�qebpb�prosbvp*�p^jmibp�pelria�_b�`liib`qba�colj�_lqqlj�ql�

proc^`b�rpfkd�l_ifnrb�mi^khqlk�qltp�tfqe�^�jbpe�pfwb�lc�kl�dob^qbo�qe^k�3..�mj�ql�bkprob�

qe^q�^ii�pmb`fbp�^ka�pq^dbp�^ob�bnr^iiv�obmobpbkqba�fk�p^jmibp,�Ql�_bqqbo�rkabopq^ka�i^os^i
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qo^kpmloq�fk�qeb�PlD*�croqebo�obpb^o`e�fp�obnrfoba�ql�al`rjbkq�qeb�pq^db+pmb`fcf`�sboqf`^i�

afpqof_rqflk�lc�pbsbo^i�pmb`fbp�^ka�abp`of_b�_^ol`ifkfb�`fo`ri^qflk�m^qqbokp,�Hkltibadb�lc�

qeb�sboqf`^i�afpqof_rqflk�lc�i^os^b�tlria�^ipl�^fa�fk�qeb�fkqbomobq^qflk�lc�l_pbosba�

elofwlkq^i�m^qqbokp�lc�̂ _rka^k`b,�Cfk^iiv*�^�jlomelildf`^i�abp`ofmqflk�lc�qeb�i^os^i�pq^dbp�

lc�pbsbo^i�pmb`fbp�mobpbkq�lo�ifhbiv�mobpbkq�fk�qeb�PlD�fp�obnrfoba,�@roobkqiv*�^�i^`h�lc�

fabkqfcf`^qflk�qllip�fp�^�j^glo�ifjfq^qflk�fk�qeb�fkqbomobq^qflk�lc�cfbia�obpriqp,�Clo�bu^jmib*�

fk�qeb�mobpbkq�pqrav�`loobi^qflk�`lbccf`fbkqp�_bqtbbk�qlq^i�i^os^i�^_rka^k`b�^ka�

bksfolkjbkq^i�s^of^_ibp�tbob�jr`e�pqolkdbo�fk�@e^mqbo�3*�tebk�^k^ivwba�clo�`boq^fk�

pmb`fbp�^ka�qebfo�pq^dbp*�qe^k�fk�@e^mqbo�2*�tebk�^k^ivwba�clo�^ii�pmb`fbp�^ka�pq^dbp�

`lj_fkba,
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ql�K^qrob,�17/8�355+36.,

>a^jp*�@,�C,�$�>,�G,�M^ri,� /777,�Melqlq^ufp�^ka�dblq^ufp�lc�ifdeq+^a^mqba�wlb^b�lc�qeb�
Dliabk�Hfkd�@o^_�9Q\PWLM[�IMY]Q[XQV][�&>kljro^8�Ifqelafa^b'�fk�qeb�i^_lo^qlov,�
Glrok^i�lc�@orpq^`b^k�?flildv,� /7&/'8� /.4+//.,

>iiv*�G,�O,�O,� /753,�>�abp`ofmqflk�lc�qeb�i^_lo^qlov+ob^oba�i^os^b�lc�0IVKMZ�OZIKQTQ[�
A^k^*� /630�&Ab`^mla^*�?o^`evro^',�@orpq^`b^k^,�06&1'8�01/+024,
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>ojpqolkd*�A,�>,*�G,�I,�>ojpqolkd�$�M,�>,�Afkkbi,� /764,�B`lildv�^ka�mlmri^qflk
avk^jf`p�lc�Arkdbkbpp�`o^_,�0IVKMZ�UIOQ[\MZ%� fk�Pefm�E^o_lro*�>k^`loqbp*�T^,�
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/34

?^hrk*�>,�0..4,�Colkqp�^ka�baafbp�^p�hbv�pqor`qrobp�fk�qeb�e^_fq^q�lc�j^ofkb�cfpe�i^os^b8�
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Mloqrkfa^b',�>nr^`riqrob,�0668� /7.+/73,
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Y]ILZQ[XQVI�&?bkbaf`q�/7.0'�fk�obi^qflk�ql�luvdbk�`lk`bkqo^qflkp�fk�?ofqfpe�
@lirj_f^�Cgloap,�Glrok^i�lc�Bumbofjbkq^i�J^ofkb�?flildv�^ka�B`lildv,� 6/8� /+0.,

?roa*�?,�G,*�B,�J`Dobbo*�?,�Q^bhbj^�$�Q,�>,�J^`alk^ia,�0..7,�Rqfifqv�lc�i^odb�obdflk^i�
a^q^_^pbp�clo�rkabopq^kafkd�^_rka^k`b�^ka�afsbopfqv�`e^o^`qbofpqf`p�lc�k^qro^i�
j^ofkb�plcq�pr_pqo^qb�c^rk^,�@^k^af^k�Qb`ekf`^i�Obmloq�lc�Cfpebofbp�^ka�>nr^qf`�
P`fbk`bp,�0637,� /0/�mm,

@ef^*�C*�G,�?r`hi^ka+Kf`hp�$�@,�J,�Vlrkd,� /762,�Il`ljlqflk�lc�j^ofkb�fksboqb_o^qb�
i^os^b8�^�obsfbt,�@^k^af^k�Glrok^i�lc�Wllildv,�408� /0.3+/000,

@efptbii*�P,�J,�$�G,�A,�?llqe,� /777,�Ol`h�il_pqbo�Gag%Tg%�ML_IZL[QQ�i^os^i�obqbkqflk�_v�qeb�
T^fo^o^m^�Baav�lcc�Kbt�Wb^i^ka,�J^ofkb�B`lildv�Moldobpp�Pbofbp,� /618�005+02.,

@efptbii*�P,�J,�$�G,�A,�?llqe,�0..3,�Afpqof_rqflk�lc�jfa+�^ka�i^qb+pq^db�7I[][�ML_IZL[QQ�
meviilplj^p8�fjmif`^qflkp�clo�i^os^i�ob`orfqjbkq�mol`bppbp,�Kbt�Wb^i^ka�Glrok^i�lc�
J^ofkb�^ka�Cobpet^qbo�Obpb^o`e,�178� //35+//5.,

@eofpqf^kpbk*�J,�B,�$�H,�>kdbo,� /77.,�I^os^i�absbilmjbkq�lc�4ITI\PMI�QV\MZUMLQI�
Ifiigb_lod�ob^oba�fk�i^_lo^qlov�`riqrob�&>kljro^8�D^i^qebfa^b',�Glrok^i�lc�
@orpq^`b^k�?flildv,� /.&/'8� 65+///,
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@eofpqfb*�J,�O,*�?,�K,�Qfpplq*�J,�>,�>i_fkp*�G,�M,�?bbqp*�G,�V^kif*�A,�J,�Loqfw*�P,B,
Qeljmplk�$�J,�>,�Efulk,�0./.,�I^os^i�`lkkb`qfsfqv�fk�^k�bccb`qfsb�kbqtloh�lc�
j^ofkb�molqb`qba�^ob^p,�MIlP�LKB8�3&/0'8bi35/3,

@eofpqv*�G,�E,�0.//,�Qfjfkd�lc�e^q`efkd�^ka�obib^pb�lc�i^os^b�_v�_o^`evro^k�`o^_p8
m^qqbokp*�^a^mqfsb�pfdkfcf`^k`b�^ka�`lkqoli,� Fkqbdo^qfsb�^ka�@ljm^o^qfsb�?flildv�
3/&/'8�40+50,

@eofpqv*�G,�E�$�P,�D,�Jlod^k,� /776,�Bpqr^ofkb�fjjfdo^qflk�_v�`o^_�mlpqi^os^b8
jb`e^kfpjp*�obif^_fifqv�^ka�^a^mqfsb�pfdkfcf`^k`b,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�
/5283/+43,

@er*�G,�T,�C,�$�P,M,�Ibvp,�0./.,�Efde�obplirqflk�j^mmfkd�lc�̀ ljjrkfqv�pqor`qrob�fk
qeobb�di^pp�pmlkdb�obbcp�&Mlofcbo^*�Ebu^`qfkbiifa^',�J^ofkb�B`lildv�Moldobpp�Pbofbp,�
2/58�75+/11,

@i^k`v*�J,�$�@,�B,�Bmfc^kfl,� /767,�Afpqof_rqflk�lc�̀ o^_�i^os^b�fk�obi^qflk�ql�qfa^i�colkqp�
fk�Abi^t^ob�?^v*�RP>,�J^ofkb�B`lildv�Moldobpp�Pbofbp,� 358�55+60,

@i^ohb*�O,�E,�$�J,�>fkptloqe,� /771,�>�jbqela�lc�ifkhfkd�jriqfs^of^qb�`ljjrkfqv
pqor`qrob�ql�bksfolkjbkq^i�s^of^_ibp,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�70,�0.3+0/7,

@i^v*�Q,�T,*�P,�J,�?liibkp*�>,�?,�?l`ea^kphv�$�Q,�O,� Fdklccl,�0..2,�Qeb�bccb`qp�lc�qefk�
i^vbop�lk�qeb�sboqf`^i�afpqof_rqflk�lc�i^os^i�M^`fcf`�eboofkd*�0T]XMI�XITTI[Q'�Glrok^i�
lc�Bumbofjbkq^i�J^ofkb�?flildv�^ka�B`lildv,�1.38� /5/+/67,

@lbiel*�S,�O,*�O,�>,�@llmbo�$�P,�Olaofdrbp,�0...,�?roolt�jlomelildv�^ka�_be^sflo�lc�
qeb�jra�peofjm�AXWOMJQI�WUQ[[I�&Ab`^mla^8�Qe^i^ppfkfab^8�Rmldb_ffa^b',�J^ofkb�
B`lildv�Moldobpp�Pbofbp,�0..8�007+02.,

@lebk*�G,�E,�$�O,�?,�Clot^oa,�0..7,�Wllmi^khqlk�afbi�sboqf`^i�jfdo^qflk�+�^�obsfbt�lc�
molufj^qb�`lkqoli,�L`b^kldo^mev�^ka�J^ofkb�?flildv8�>k�^kkr^i�Obsfbt,�258�55+�
//. ,

@lkkliiv*�P,�O,*�?,�>,�Jbkdb�$�G,�Olrded^oabk,�0../,�>�i^qfqrafk^i�do^afbkq�fk�
ob`orfqjbkq�lc�fkqboqfa^i�fksboqb_o^qbp�fk�qeb�kloqeb^pq�M^`fcf`�L`b^k,�B`lildv,
60&5'8� /577+/6/1,

@ltbk*�O,�H,�$�P,�Pmlk^rdib,�0..7,�I^os^i�afpmbop^i�^ka�j^ofkb�mlmri^qflk�
`lkkb`qfsfqv,�>kkr^i�Obsfbt�lc�J^ofkb�P`fbk`b,� /8�221+244,

@o^fk*�G,�>,�$�M,�>,�J`I^rdeifk,�0...^,�I^os^i�^ka�b^oiv�grsbkfib�absbilmjbkq�fk�qeb�
Ifqelafa^b�&Ab`^mla^8�>kljro^8�M^drolfab^'�ob^oba�rkabo�i^_lo^qlov�`lkafqflkp�0,�
Pr_c^jfiv�E^m^ild^pqofk^b8�=TIKM\ZWV�_W[VM[[MV[SQQ�P`e^icbbt*� /760�tfqe�klqbp�
lk�`ljm^o^qfsb�absbilmjbkq�fk�qeb�pr_c^jfifbp�lc�qeb�Ifqelafa^b,�Fksboqb_o^qb�
Obmolar`qflk�^ka�Absbilmjbkq,�15&0'8� //1+/05,
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@o^fk*�G,�>,�$�M,�>,�J`I^rdeifk,�0..._,�I^os^i�^ka�b^oiv�grsbkfib�absbilmjbkq�fk�qeb�
Ifqelafa^b�&Ab`^mla^8�>kljro^8�M^droflab^'�ob^oba�rkabo�i^_lo^qlov�`lkafqflkp,�
Fksboqb_o^qb�Obmolar`qflk�^ka�Absbilmjbkq,�15&/'8�21+37,

@obppfb*�K,�>,�@,� /771,�Pq^qfpqf`p�clo�pm^qf^i�a^q^8�obsfpba�bafqflk,�Glek�Tfibv�$�Plkp*
Fk`,�7..�mm,

@of^ibp*�J,�J,*�G,�>,�?oltabo*�@,�K,�H,�Jllbop*�J,�?,�Ol__ibb*�E,�@^oabk^p�$�Q,�I,�
G^`hplk,�0..5,�@olpp+pebic�qo^kpmloq�lc�mfkh�peofjm�i^os^b8� fkqbo^`qflkp�lc�qfa^i�
`roobkqp*�i^os^i�sboqf`^i�jfdo^qflkp�^ka�fkqbok^i�qfabp,�J^ofkb�B`lildv�Moldobpp�
Pbofbp,�1238� /45+/62,

@oltabo*�I,�?,*�P,�G,�Ivj^k*�T,�C,�Cfdrbfo^�$�G,�Mofaav,�0...,� Plro`b+pfkh�avk^jf`p�lc�
pfqfkd�j^ofkb�obpbosbp,�?riibqfk�lc�J^ofkb�P`fbk`b,�44&1'8�577+60.,

@rjjfkp*�O,�0..4,�Mobc^`b8�pqrafbp�lc�qeb�P^ifpe�Pb^,�L`b^k�>qjlpmebob,�22&/'8� f+ff,

@rpefkd*�A,�E,� /77.,�Mi^khqlk�molar`qflk�^ka�vb^o+`i^pp�pqobkdqe�fk�cfpe�mlmri^qflkp�+�^k�
rma^qb�lc�qeb�j^q`e�jfpj^q`e�evmlqebpfp,�>as^k`bp�fk�J^ofkb�?flildv,�048�027+�
071,

A^iv*�?,�$�?,�Hlk^o,�0..6,�Bccb`qp�lc�j^`ol^id^i�pqor`qro^i�`ljmibufqv�lk�kb^opelob�
i^os^i�^ka�mlpq+i^os^i�`o^_�`ljmlpfqflk,�J^ofkb�?flildv*� /318� F.33+F.42,

Ab?olppb*�D,�>,*�>,�G,�?^iafkdbo�$�M,�>,�J`I^rdeifk,� /77.^,�>�`ljm^o^qfsb�pqrav�lc�qeb�
jbd^ilm^i�pq^dbp�lc�0IVKMZ�WZMOWVMV[Q[�A^k^�^ka�0IVKMZ�XZWL]K\][�O^ka^ii�
&Ab`^mla^8�?o^`evro^8�@^k`ofa^b',�Cfpebov�?riibqfk,� 66&/'8� 17+27,

Ab?olppb*�D,*�P,�Prihfk�$�D,�G^jfbplk,� /77._,�Fkqo^pmb`fcf`�jlomelildf`^i�s^of^_fifqv�fk�
jbd^ilm^b�lc�qeobb�pvjm^qof`�pmb`fbp�lc�qeb�dbkrp�0IVKMZ�&?o^`evro^8�@^k`ofa^b',�
Glrok^i�lc�@orpq^`b^k�?flildv,� /.8�1/3+107,

Ab�Do^sb*�P,*�K,�A,�Mbkq`ebcc*�P,�Q,�>evlkd*�Q,�V,�@e^k*�H,�>,�@o^ka^ii*�M,�@,
Atlop`e^h*�A,�I,�Cbiabo*�O,�J,�Cbiaj^kk*�@,�E,�G,�J,�Co^kpbk*�I,�V,�A,�Dlriafkd*�
O,�Ibj^fqob*�J�,B,�V,�Ilt*�G,�T,�J^oqfk*�M,�H,�I,�Kd*�@,�B,�P`etbfqwbo*�P,�E,�Q^k*�
A,�Qperav*�$� O,�Tbqwbo,�0..7,�>�`i^ppfcf`^qflk�lc�ifsfkd�^ka�clppfi�dbkbo^�lc�
ab`^mla�`orpq^`b^kp,�O^ccibp�?riibqfk�lc�Wllildv,�Prmmibjbkq�0/�8� F+F.7,

Abhpebkfbhp*�J,�J,*�M,�I,�Alk^de^v*�G,�J,�Priifs^k*�G,�B,�?,�Ofkbp*�Q,�O,�Lp_lok�$�J,
P,�Qt^oaltphf,�0../,�Qbjmlo^i�^ka�pm^qf^i�l``roobk`b�lc�qefk�mevqlmi^khqlk�i^vbop�
fk�obi^qflk�ql�mevpf`^i�mol`bppbp,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�001,�4/+5/,

AbSofbp*�J,�@,*�O,�>,�Q^khbopibv*�O,�?,�Clot^oa*�T,�T,�Hfo_v+Pjfqe�$�O,�>,�Irbqqf`e,�
/772,�>_rka^k`b�lc�bpqr^ofkb�`o^_�i^os^b�fp�^ppl`f^qba�tfqe�qfa^i�evaolildf`^i�
s^of^_ibp,�J^ofkb�?flildv,� //68�2.1+2/1,



/4.

abVlrkd*�?,*�J,�?^o^kdb*�D,�?b^rdo^ka*�O,�E^oofp*�O,�F,�Mboov*�J,�P`ebccbo�$�C,
Tbjbo,�0..6,�Obdfjb�pefcqp�fk�j^ofkb�b`lpvpqbjp8�abqb`qflk*�mobaf`qflk�^ka�
j^k^dbjbkq,�Qobkap�fk�B`lildv�^ka�Bslirqflk,�01&5'8�2.0+2.7,

Ac^w+>s^ilp*�@,�?rifq�$�A,�G,�P,�Jlkq^dkbp,�0..4,�@ljm^ofplk�lc�pm^qf^i�jbqelap�clo�qeb�
^ppbppjbkq�lc�mi^khqlkf`�m^q`ebp,�Bksfolkjbkq^i�^ka�B`lildf`^i�pq^qfpqf`p,� /1&0'8�
/41+/6/,

Af_^``l*�@,*�A,�Prqqlk�$�I,�J`@lojf`l,�0../,�Sboqf`^i�jfdo^qflk�_be^sflro�^ka
elofwlkq^i�afpqof_rqflk�lc�_o^`evro^k�i^os^b�fk�^�ilt+fkcilt�bpqr^ov8� fjmif`^qflkp�
clo�_^v+l`b^k�bu`e^kdb,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�0/58� /7/+0.4,

Afkkbi*�M,�>,*�A,�>,�>ojpqolkd�$�O,�L,�J`Jfii^k,� /771,�Bsfabk`b�clo�jriqfmib
ob`orfqjbkq+`leloqp�lc�Mrdbq�Plrka�Arkdbkbpp�`o^_,�0IVKMZ�UIOQ[\MZ'�J^ofkb�
?flildv,� //38� 31+41,

alp�P^kqlp*�>,*�>,�J,�P^kqlp*�A,�S,�M,�@lkt^v*�@,�?^oqfilqqf*�M,�IlrobkÄl�$�E,
Nrbfold^,�0..6,�Afbi�sboqf`^i�jfdo^qflk�lc�ab`^mla�i^os^b�fk�qeb�Mloqrdrbpb�`l^pq^i�
rmtbiifkd�b`lpvpqbj8� fjmif`^qflkp�clo�lccpelob�qo^kpmloq,�J^ofkb�B`lildv�Moldobpp�
Pbofbp,� 1378� /5/+/61,

Ara^p*�P,�B,*�F,�G,�J`D^t�$�G,�C,�Altbo,�0..3,� Pbib`qfsb�`o^_�moba^qflk�lk�k^qfsb�^ka�
fkqolar`ba�_fs^isbp�fk�?ofqfpe�@lirj_f^,�Glrok^i�lc�Bumbofjbkq^i�J^ofkb�?flildv�
^ka�B`lildv,�103&/'8� 6+/5,

Ardrfa*�T,�A,�M,�$�I,�O,�M^db,�0..7,�I^os^i�^ka�b^oiv�mlpq+i^os^i�jlomelildv*�doltqe*�
^ka�_be^sflro�lc�i^_lo^qlov�ob^oba�9WXPWTQ\PWLM[�NWZIUQVI\][�&_oltk�_lu�`o^_',�
Glrok^i�lc�qeb�J^ofkb�?flildf`^i�>ppl`f^qflk�lc�qeb�Rkfqba�Hfkalj,�67&6'8� /4.5+�
/404,

Ardrfa*�T,�A,�M,�$�I,�O,�M^db,�0.//,�?fbkkf^i�obmolar`qflk�tfqe�bj_ovlkf`�af^m^rpbp�lc�
9WXPWTQ\PWLM[�NWZIUQVI\][�&>kljro^8�Ifqelafa^b'�colj�?ofqfpe�@lirj_f^�t^qbop,�
Fksboqb_o^qb�?flildv,� /1.&/'8�46+60,

Arj_^ria*�?,�O,*�A,�>,�>ojpqolkd�$�H,�I,�Cbiaj^k,� /774,�Ifcb+efpqlov�`e^o^`qbofpqf`p�
lc�qtl� pvjm^qof`�qe^i^ppfkfab^k�peofjmp*�;MW\ZaXIMI�KITQNWZVQMV[Q[�^ka�AXWOMJQI�
X]OM\\MV[Q[%�tfqe�fjmif`^qflkp�clo�Lvpqbo�`riqrob,�Glrok^i�lc�@orpq^`b^k�?flildv,�
/4&2'8�467+5.6,

Arj_^ria*�?,�O,*�G,�T,�@e^mj^k*�J,�B,�Qlo`efk�$�J,�Hrofp,�0.//,�Fp�qeb�`lii^mpb�lc�
Jra� peofjm�!AXWOMJQIX]OM\\MV[Q["�mlmri^qflkp�^ilkd�qeb�M^`fcf`�`l^pq�lc�Kloqe�
>jbof`^�`^rpba�_v�lrq_ob^hp�lc�̂ �mobsflrpiv�rkhkltk�_lmvofa�fplmla�m^o^pfqb�
!<Z\PQWVM�OZQNNMVQ["'�Bpqr^ofbp�^ka�@l^pqp,�128�114+13.,
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Arke^j*�G,�P,�$�A,�>,�Arccrp,�0../,�Clo^dfkd�m^qqbokp�lc�do^v�te^ibp�fk�`bkqo^i
@i^vlnrlq�Plrka*�?ofqfpe�@lirj_f^*�@^k^a^,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�001�8�
077+1/.,

Bddibpqlk*�A,�?,�$�A,�>,�>ojpqolkd,� /773,�Mob+�^ka�mlpq+pbqqibjbkq�abqbojfk^kqp�lc�
bpqr^ofkb�Arkdbkbpp�`o^_�ob`orfqjbkq,�B`lildf`^i�Jlkldo^mep,�43&0'8� /71+0/4,

Bddibpqlk*�A,�?,*�A,�>,�>ojpqolkd*�T,�B,�Bifp*�$�T,�P,�M^qqlk,� /776,�Bpqr^ofkb�colkqp�^p�
`lkarfqp�clo�i^os^i�qo^kpmloq8�evaolavk^jf`p�^ka�pm^qf^i�afpqof_rqflk�lc�Arkdbkbpp�
`o^_�mlpqi^os^b,�J^ofkb�B`lildv�Moldobpp�Pbofbp,� /428� 51+60,

Bksfolkjbkq�@^k^a^,�0./.,�J^ofkb�Tfiaifcb�>ob^p� XTTT�al`rjbkqZ,�ROI�
eqqm8--ttt,b`,d`,`^-^m+m^-abc^riq,^pm=i^kd;Bk$k;51�6?6?@>+/,

Bmbi_^rj*�>,�?,*�O,�?,�Olpqfpi^s�$�K,�M,�Hls^q`ebs^,�0..5,�Lkqldbkv�lc�ifdeq�obpmlkpb�
fk�qeb�b^oiv�ifcb�efpqlov�lc�qeb�oba�hfkd�`o^_�=IZITQ\PWLM[�KIU\[KPI\QK][�&>kljro^8�
Ifqelafa^b',�J^ofkb�^ka�Cobpet^qbo�?be^sflro�^ka�Mevpflildv,�2.&/'8�13+22,

Bmfc^kfl*�@,�B,�$�O,�T,�D^osfkb,� /767,�Qo^kpmloq�lc�_irb�`o^_�i^os^b�_v�proc^`b�`roobkqp�
lcc�Abi^t^ob�?^v*�RP>,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�328�13+2/,

Bmfc^kfl*�@,�B,�$�O,�T,�D^osfkb,�0../,�I^os^i�qo^kpmloq�lk�qeb�>qi^kqf`�`lkqfkbkq^i�pebic�
lc�Kloqe�>jbof`^8�^�obsfbt,�Bpqr^ofkb*�@l^pq^i�^ka�Pebic�P`fbk`bp,�308� 3/+55,

C^oobii*�Q,�J,*�A,�?o^`ebo�$�G,�Olrded^oabk,� /77/,�@olpp+pebic�qo^kpmloq�`^rpbp�
ob`orfqjbkq�ql�fkqboqfa^i�mlmri^qflkp�fk�`bkqo^i�@^ifclokf^,�Ifjklildv�^ka�
L`b^kldo^mev,�14�&0'8�057+066,

Cbok^kabw*�J,*�L,�L,�Fof_^jb�$�A,�>,�>ojpqolkd,� /772,�Ptfjjfkd�_be^sflro�lc�
Arkdbkbpp�`o^_,�0IVKMZ�UIOQ[\MZ�A^k^*�jbd^ilm^b�fk�pqfii�^ka�jlsfkd�t^qbo,�
Bpqr^ofbp,� /5&/?'8�05/+053,

Cf`hpbk*�. ,*�@,�Glodbkpbk*�Q,�Hofpqf^kpbk*�C,�Sfhb_l�$�D,�Erpb,�0..5,�Ifkhfkd�
_be^sflro^i�b`lildv�^ka�l`b^kldo^mev8� i^os^i�_be^sflro�abqbojfkbp�doltqe*�
jloq^ifqv�^ka�afpmbop^i,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�1258� /73+0.3,

Cfpebo*�G,�I,�0..4,�Pb^plk^i�qfjfkd�^ka�aro^qflk�lc�_o^`evro^k�i^os^b�fk�^�efde+i^qfqrab�
[loa,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�1018�0/1+000,

Cfpebofbp�^ka�L`b^kp�@^k^a^,�0..4,�Ol`hcfpe�`lkpbos^qflk�^ob^p8�molqb`qfkd�?ofqfpe�
@lirj_f^óp�ol`hcfpe,�Cfpebofbp�^ka�L`b^kp�@^k^a^*�M^`fcf`�Obdflk*�mm,�17+/46,

Cfpebofbp�^ka�L`b^kp�@^k^a^,�0..7,�Plrqebok�Pqo^fq�lc�Dblodf^�+ �pmofkd�`ifj^qlildv�
&/764+0..5'� XTTT�al`rjbkqZ,�ROI�eqqm8--ttt,m^`,acl+�
jml�,d`,`^-�p`fbk`b-l`b^kp-a^q^+alkkbbp-o^kdb+molcfibp-a^q^+alkkbbp+do^mef`+�
bkd,eqj,

http://www.ec.gc.ca/ap-pa/default.asp?lang=En&n=73
http://www.pac.dfo-
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Cfpebofbp�^ka�L`b^kp�@^k^a^,�0./.^,�M^`fcf`�obdflk�fkqbdo^qba�cfpebofbp�j^k^dbjbkq
mi^k*�`o^_�_v�qo^m*�G^kr^ov�/*�0.//� ql�Ab`bj_bo� 1/*�0.//� XTTT�al`rjbkqZ,�ROI�
eqqm8--ttt,ac_+jml,d`,`^-If_o^ov-120235,mac,

Cfpebofbp�^ka�L`b^kp�@^k^a^,�0./._,�J^ofkb�molqb`qba�^ob^p8�Mromlpbp�^ka�dl^ip�
XTTT�al`rjbkqZ,�ROI�eqqm8--ttt,acl+jml,d`,`^-l`b^kp-j^ofkb^ob^p+�
wlkbpj^ofkbp-jm^+wmj-fkabu+bkd,_qj,

Cibq`ebo*�T,�G,�$�K,�O,�Prjkbo,� /777,�Pm^qf^i�afpqof_rqflk�lc�p^oafkb�!?IZLQVWX[�[IOI`"�
bddp�^ka�i^os^b8�^k�^mmif`^qflk�lc�dblpq^qfpqf`p�^ka�obp^jmifkd�ql�prosbv�a^q^,�
@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�P`fbk`b,�348�7.5+7/2,

Clkd*�H,�E,�$�G,�P,�Arke^j,�0..5,�Fkpelob�Q^kkbo�`o^_�!0PQWVWMKM\M[�JIQZLQ"�_flildv�fk�
^�`bkqo^i�`l^pq�fkibq*�?ofqfpe�@lirj_f^*�@^k^a^,�Glrok^i�lc�Pebiicfpe�Obpb^o`e,
04&0'8�36/+373,

Cloj^k*�J,�D,�D,*�A,�H,�Ibb*�G,�Jloofplk*�P,�J^`alk^ia*�A,�?^okbp�$�i,S,�Tfiif^jp,
0../,� Pfjri^qflkp�^ka�obqolpmb`qfsb�^k^ivpbp�lc�Co^pbo�Ofsbo�t^qbopeba�ciltp�^ka�
qbjmbo^qrobp,�>qjlpmebob�L`b^k,�17&0'8� 67+/.3,

Cloqfk*�J,�$�J,�O,�Q,�A^ib,�0..3,�Pm^qf^i�^k^ivpfp8�^�drfab�clo�b`lildfpqp,�@^j_ofadb�
Rkfsbopfqv�Mobpp,�Kbt�Vloh,�043�mm,

Clot^oa*�O,�?,� /765,�I^os^i�oevqejp�lc�ab`^mla�`orpq^`b^kp8�^k�lsbosfbt,�?riibqfk�lc�
J^ofkb�P`fbk`b,�2/&0'8� /43+/54,

Clot^oa*�O,�?,�$�G,�A,�@lpqilt,� /752,�Qeb�lkqldbkv�lc�melqlq^ufp�_v�i^os^b�lc�qeb�`o^_�
>PQ\PZWXIVWXM][�PIZZQ[QQ'�J^ofkb�?flildv,�048�05+11,

Clot^oa*�O,�?,�$�O,�>,�Q^khbopibv,�0../,�Pbib`qfsb�qfa^i+pqob^j�qo^kpmloq�lc�j^ofkb�
^kfj^ip,�L`b^kldo^mev�^ka�J^ofkb�?flildv�>kkr^i�Obsfbt,�178�1.3+131,

Clot^oa*�O,�?,*�O,�>,�Q^khbopbiv*�$�H,�>,�Obfkpbi,� /776,�Pbib`qfsb�qfa^i�pqob^j�qo^kpmloq�
lc�pmlq�!9MQ[\WU][�`IV\P]Z][�I^`ÅmÇab'�^ka�mfkcfpe�E9IOWLWV�ZPWUJWQL[�
&Ifkk^brp'Z� i^os^b8�`lkqof_rqflk�lc�̀ fo`^qfa^i�oevqejp�fk�^`qfsfqv,�Glrok^i�lc�
Bumbofjbkq^i�J^ofkb�?flilildv�B`lildv�0048� /7+10,

Co^kh*�H,�Q,*�G,�B,�@^op`^aabk�$�T,�@,�Ibddbqq,� /771,�@^rpbp�lc�pm^qfl+qbjmlo^i�
s^of^qflk�fk�qeb�m^q`efkbpp�lc�i^os^i�cfpe�afpqof_rqflkp8�afccbobkqf^i�jloq^ifqv�lo�
_be^sflro=�Cfpebofbp�L`b^kldo^mev,�0&1+2'8� //2+/01,

Co^khp*�G,� P,� /770,�Pfkh�lo�ptfj8�^``rjri^qflk�lc�_flj^pp�^q�colkqp,�J^ofkb�B`lildv�
Moldobpp�Pbofbp,� 608� /+/0,

http://www.dfb-mpo.gc.ca/Library/342457.pdf
http://www.dfo-mpo.gc.ca/oceans/marineareas-
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Colpq*�G,�O,*�@,�>,�G^`l_v�$�J,�G,�Vlrkd_irqe,�0./.,�?be^sflro�lc�;MUWX[Q[�JIKPMQ�I,�
>d^ppfw*� /627�jbarp^b�fk�qeb�mobpbk`b�lc�mevpf`^i�do^afbkqp�^ka�_flildf`^i�qefk�
i^vbop,�Evaol_flildf`^,�4238�75+///,

Cr`ep*�E,�I,*�>,�O,�Plilt�$�I,�P,�Jriifkb^ru,�0./.,�I^os^i�obpmlkpbp�ql�qro_ribk`b�^ka�
qbjmbo^qrob�fk�^�qfa^i�fkibq8�e^_fq^q�pbib`qflk�_v�afpmbopfkd�d^pqolmlap=�Glrok^i�lc�
J^ofkb�Obpb^o`e,�468� /31+/66,

D^fkbp*�P,*�P,�?oltk�$�G,�Olrded^oabk,� /763,�Pm^qf^i�s^of^qflk�fk�i^os^i�`lk`bkqo^qflkp�
^p�^�`^rpb�lc�pm^qf^i�s^of^qflk�fk�pbqqibjbkq�clo�qeb�_^ok^`ib�/ITIV][�OTIVL]TI'�
Lb`lildf^,�458�045+050,

D^fkbp*�P,�$�G,�Olrded^oabk,� /763,�I^os^i�pbqqibjbkq�o^qb�+ �>�ib^afkd�abqbojfk^kq�lc�
pqor`qrob�fk�^k�b`lildf`^i�`ljjrkfqv�lc�qeb�j^ofkb�fkqboqfa^i�wlkb,�Mol`bbafkdp�lc�
qeb�K^qflk^i�>`^abjv�lc�P`fbk`bp�lc�qeb�Rkfqba�Pq^qbp�lc�>jbof`^,� 60&//'8� 15.5+�
15//,

D^fkbp*�P,�A,*�@,�Tefqb*�J,�E,�@^oo�$�P,�M^irj_f,�0./.,�Abpfdkfkd�j^ofkb�obpbosb�
kbqtlohp�clo�_lqe�`lkpbos^qflk�^ka�cfpebofbp�j^k^dbjbkq,�Mol`bbafkdp�lc�qeb�
K^qflk^i�>`^abjv�lc�P`fbk`bp�lc�qeb�RP>,� /.5&21'8� /6064+/6071,

D^iibdl*�>,*�B,�T,�Kloqe*�M,�Mbqfqd^p,�0..5,� Fkqolar`qflk8� pq^qrp�^ka�crqrob�lc�jlabiifkd�
mevpf`^i+_flildf`^i�fkqbo^`qflkp�arofkd�qeb�b^oiv�ifcb�efpqlov�lc�cfpebp,�J^ofkb�
B`lildv�Moldobpp�Pbofbp,�1258� /0/+/04,

D^osfkb*�O,T,� /752,�Avk^jf`p�lc�pj^ii�p`^ib�colkqp,�Glrok^i�lc�Mevpf`^i�L`b^kldo^mev,�
2&2'8� 335+347,

Dbqfp*�>,�$�H,�Loa,� /770,�Qeb�^k^ivpfp�lc�pm^qf^i�^ppl`f^qflk�_v�rpb�lc�afpq^k`b�pq^qfpqf`p,�
Dbldo^mef`^i�>k^ivpfp,�02&1'8� /67+0.4,

Dbqfp*�>,�$�H,�Loa,�0../,�Qbpqfkd�clo�il`^i�pm^qf^i�^rql`loobi^qflk�fk�qeb�mobpbk`b�lc�
dil_^i�^rql`loobi^qflk,�Glrok^i�lc�Obdflk^i�P`fbk`b,�2/&1'8�2//+210,

Debo^oaf*�C,�$�M,�>,�J`I^rdeifk,� /773,�I^os^i�^ka�b^oiv�grsbkfib�absbilmjbkq�lc�qeb�
qr_b+�atbiifkd�ebojfq�`o^_�1Q[KWZ[WXIO]Z][�[KPUQ\\Q�&Pqbsbkp'�&Ab`^mla^8�
>kljro^8�M^drofa^b'�ob^oba�fk�qeb�i^_lo^qlov,�Glrok^i�lc�@orpq^`b^k�?flildv,
/3&0'8�036+057,

Dllaof`e*�A,�J,*�G,�s^k�Jlkqco^kp�$�O,�G,�Loqe,� /767,�?irb�`o^_�jbd^ilm^i�fkciru�ql�
@ebp^mb^hb�?^v9�bsfabk`b�clo�^�tfka+aofsbk�jb`e^kfpj,�Bpqr^ofkb*�@l^pq^i�^ka�
Pbic�P`fbk`b,�078�025+03.,

Dlkbo*�P,�I,�$�G,�G,�Dlkbo,� /751,�Abp`ofmqflkp�lc�qeb�i^os^b�lc�clro�kloqe�M^`fcf`�
Mlo`bii^kfa^b�&@orpq^`b^8�>kljro^',�Cfpebov�?riibqfk,�5/&/'8� /67+001,
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Dlob*�O,�E,� /757,�I^os^i�absbilmjbkq�lc�4ITI\PMI�ZW[\ZI\I�rkabo�i^_lo^qlov�`lkafqflkp*�
tfqe�afp`rppflk�lc�i^os^i�absbilmjbkq�fk�qeb�D^i^qebfa^b�&@orpq^`b^�>kljro^',�
Cfpebov�?riibqfk,�548� 56/+6.4,

Dlslkf*�G,�G,�0..3,�Cfpebofbp�l`b^kldo^mev�^ka�qeb�b`lildv�lc�b^oiv�ifcb�efpqlofbp�lc�
cfpebp8�^�mbopmb`qfsb�lsbo�cfcqv�vb^op,�P`fbkqf^�J^ofk^,�478� /17+/34,

Do^e^j*�B,�P,�$�P,�J,�?liibkp,�0./.,�J^`olwllmi^khqlk�`ljjrkfqv�avk^jf`p�fk�
obi^qflk�ql�bksfolkjbkq^i�s^of^_ibp�fk�Tfii^m^�?^v*�T^pefkdqlk*�RP>,�Bpqr^ofbp�
^ka�@l^pqp,�118� /60+/72,

Dofccbk*�?,�A,�0..7,�Bccb`qp�lc�̂ �kbtiv�fks^pfsb�m^o^pfqb�lk�qeb�_rooltfkd�jra�peofjm*�^�
tfabpmob^a�b`lpvpqbj�bkdfkbbo,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�17/8�51+61,

Dofccfqe*�A,�>,�$�D,�>o_f^,�0./.,�Abqb`qfkd�kbd^qfsb�pm^qf^i�^rql`loobi^qflk�fk
dblobcbobk`ba�o^kalj�s^of^_ibp,�Fkqbok^qflk^i�Glrok^i�lc�Dbldo^mef`^i�Fkcloj^qflk�
P`fbk`b,�02&1'8�2/5+215,

Dofdlovbs^*�K,�0..7,� Pm^qf^i�afpqof_rqflk�lc�qeb�`o^_�i^os^b�&Ab`^mla^8�>kljro^�bq
?o^`evro^'�fk�Mlppvbq�?^v�&Mbqbo�qeb�Dob^q�?^v�lc�qeb�Pb^�lc�G^m^k'�fk�0...+0../,�
L`b^klildv,�27�&3'8�441+45/,

E^imbj*�?,�P,*�P,�B,�Ibpqbo�$�H,�I,�J`Ibla,�0./.,�Mi^`fkd�j^ofkb�molqb`qba�^ob^p�lkql�
qeb�b`lpvpqbj+_^pba�j^k^dbjbkq�pb^p`^mb,�Mol`bbafkdp�lc�qeb�K^qflk^i�>`^abjv�
lc�qeb�Rkfqba�Pq^qbp�lc�>jbof`^,� /.5&21'8� /61/0+/61/5,

Ci^oabo*�T,� /746,�Ob^`qflkp�lc�mi^khqlk�lod^kfpjp�ql�t^qbo�pqo^qfcf`^qflk,�Ifjklildv�^ka�
L`b^kldo^mev,� /1&/'8� /34+/46,

E^ob*�G,�>,*�G,�E,�@ero`efii*�O,�H,�@ltbk*�Q,�G,�?bodbo*�M,�@,�@ljfiilk*�M,�Ao^dlp*�P,�J,�
Dibkk*�G,�G,�Dlslkf*�$�Q,�K,�Ibb,�0..0,�Olrqbp�^ka�o^qbp�lc�i^os^i�cfpe�qo^kpmloq�
colj�qeb�plrqetbpq�ql�qeb�kloqebok�Rkfqba�Pq^qbp�`lkqfkbkq^i�pebic,�Ifjklildv�^ka�
L`b^kb^kldo^mev,�25&4'8� /552+/567,

E^oq*�G,�C,�I,� /713,�Qeb�i^os^i�absbilmjbkq�lc�?ofqfpe�@lirj_f^�?o^`evro^*�F,�U^kqefa^b*�
Mfkklqebofa^b�&fk�m^oq'�^ka�Do^mpfa^b,�@^k^af^k�Glrok^i�lc�Obpb^o`e,� /38� /57+00.,

E^oq*�G,�C,�I,� /715,�I^os^i�^ka�^ariq�pq^dbp�lc�?ofqfpe�@lirj_f^�>kljro^,�@^k^af^k�
Glrok^i�lc�Obpb^o`e,� /38� /57+00.,

E^oq*�G,�C,�I,� /74.,�Qeb�i^os^i�absbilmjbkq�lc�?ofqfpe�@lirj_f^�?o^`evro^*�FF,�J^gfa^b*�
pr_c^jfiv�Lobdlkffk^b,�@^k^af^k�Glrok^i�lc�Wllildv,�168� 317+323,

E^oq*�G,�C,�I,� /743,�Ifcb�efpqlov�^ka�i^os^i�absbilmjbkq�lc�0ZaX\WTQ\PWLM[�\aXQK][�?o^kaq�
&Ab`^mla^*�>kljro^'�colj�?ofqfpe�@lirj_f^,�@orpq^`b^k^,� 68�033+055,
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E^oq*�G,�C,�I,� /760,�@o^_p�^ka�qebfo�obi^qfsbp�lc�?ofqfpe�@lirj_f^,�?ofqfpe�@lirj_f^�
Molsfk`f^i�Jrpbrj�E^ka_llh�2.,�044�mm,

E^oqklii*�O,�D,� /747,�J^qfkd�fk�?o^`evro^,�@orpq^`b^k^,� /4&0'8� /4/+/6/,

E^vkbp*�B,�?,� /751,�Abp`ofmqflk�lc�qeb�mobwlb^�^ka�pq^db� /� wlb^�lc�0PQWVWMKM\M[�JIQZLQ�
^ka�@,� WXQTQW�&Luvoevk`e^*�Lobdlkffk^b',�Cfpebov�?riibqfk,�548�235+243,

E^vkbp*�B,�?,� /76/,�Abp`ofmqflk�lc�qeb�pq^db�FF�wlb^�lc�pklt�`o^_*�0PQWVWMKM\M[�JIQZLQ�
&Luvoevk`e^*�J^gfa^b'*�colj�mi^khqlk�lc�iltbo�@llh�Fkibq*�>i^ph^,�Cfpebov�
?riibqfk,�578� /55+/60

E^vkbp*�B,�?,� /762,�B^oiv�wlb^i�pq^dbp�lc�=TIKM\ZWV�_W[VM[[MV[SQQ�^ka�>PQVWTQ\PWLM[�
_W[VM[[MV[SQQ�&Ab`^mla^*�>kljro^*�Ifqelafa^b'�^ka�obsfbt�lc�ifqelafa�i^os^b�lc�
qeb�kloqebok�kloqe�M^`fcf`�L`b^k,�Cfpebov�?riibqfk,� 60&0'8� 1/3+102,

E^vp*�D,�@,�0..1,�>�obsfbt�lc�qeb�^a^mqfsb�pfdkfcf`^k`b�^ka�b`lpvpqbj�`lkpbnrbk`bp�lc�
wllmi^khqlk�afbi�sboqf`^i�jfdo^qflkp,�Evaol_flildf^,� 3.18� /41+/5.,

E^vp*�D,�@,*�E,�Hbkkbav�$�?,T,�Colpq,�0../,�Fkafsfar^i�s^of^_fifqv�fk�afbi�sboqf`^i
jfdo^qflk�lc�̂ �j^ofkb�`lmbmla8�tev�pljb�fkafsfar^ip�obj^fk�^q�abmqe�tefib�lqebop�
jfdo^qb,� Ifjklildv�^ka�L`b^kldo^mev,�248�0.3.+0.32,

Ebiiftbii*�S,�0..7,�Cfpebofbp�j^k^dbjbkq�clo�@^ifclokf^�Arkdbkbpp�`o^_ì^a^mqfkd�ql�
`e^kdb,�@l^pq^i�J^k^dbjbkq,�158�27/+3..,

Efii*�>,�B,� /77/,�>�jb`e^kfpj�clo�elofwlkq^i�wllmi^khqlk�qo^kpmloq�_v�sboqf`^i�jfdo^qflk�
fk�qfa^i�`roobkqp,�J^ofkb�?flildv,� F i i 8 �263+270,

Efkbp*�>,�E,� /760,�@lbufpqbk`b�fk�^�hbim�clobpq8� pfwb*�mlmri^qflk�avk^jf`p*�^ka�obplro`b�
m^oqfqflkfkd�fk�^�drfia�lc�pmfabo�`o^_p�&?o^`evro^*�J^gfa^b',�B`lildf`^i�
Jlkldo^mep,� 308� /57+/76,

Efkbp*�>,�E,� /77/,�Cb`rkafqv�^ka�obmolar`qfsb�lrqmrq�fk�kfkb�pmb`fbp�lc�0IVKMZ�`o^_p�
&@orpq^`b^*�?o^`evro^*�@^k`ofa^b',�@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�
P`fbk`b,�268�045+053,

El^di^ka*�M,*�R,�O,�Prj^fi^�$�P,�C^oolt,�0../,�J^ofkb�Molqb`qba�>ob^p,�>`^abjf`�
Mobpp,� /432+� /437,

El__p*�O,�@,�$�I,�T,�?lqpcloa,� /770,�Afbi�sboqf`^i�jfdo^qflk�^ka�qfjfkd�lc
jbq^jlomelpfp�lc�i^os^blc�qeb�Arkdbkbpp�`o^_�0IVKMZ�UIOQ[\MZ'�J^ofkb�?flildv,�
//082/5+216,
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El__p*�O,�@,*�I,�T,�?lqpcloa�$�>,�Qelj^p,� /770,� Fkcirbk`b�lc�evaoldo^mefb�`lkafqflkp�
^ka�tfka�clo`fkd�lk�qeb�afpqof_rqflk�^ka�^_rka^k`b�lc�Arkdbkbpp�`o^_*�0IVKMZ�
UIOQ[\MZ%� i^os^b,�@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�P`fbk`bp,�278� /157+�
/166,

Elccjbvbo*�J,�P,*�J,�@,�JbkÅkabw*�C,�?f^k`^i^k^*�>,�J,�Kfwlslv�$�B,�O,�Qloobp,�0..7,�
F`eqevlmi^khqlk�pm^qf^i�m^qqbok�fk�qeb�fkkbo�pebic�lcc�?^ef^�?i^k`^�Bpq^rov*�PT�
>qi^kqf`�L`b^k,�Bpqr^ofkb*�@l^pq^i�^ka�Pebic�P`fbk`b,�628�161+170,

Eliifa^v*�A,�S,*�@,�C,�Dobbki^t�$�M,�I,�Alk^de^v,�0./.,�>`lrpqf`�p`^qqbofkd�fk�qeb
`l^pq^i�l`b^k�^q�Jlkqbobv�?^v*�@>*�RP>8� cjb+p`^ib�sboqf`^i�pqor`qrobp,�@lkqfkbkq^i�
Pebic�Obpb^o`e,�1.8� 6/+/.1,

Elkd*�P,�V,*�O,�/,�Mboov*�G,�>,�?lrqfiifbo�$�J,�E,�Hfj,�0..3,�I^os^i�absbilmjbkq�lc�
.KIV\PWTQ\PWLM[�PQ[XQL][�&Pqfjmplk'�&Ab`^mla^8�>kljro^8�Ifqelafa^b'�ob^oba�fk�
qeb�i^_lo^qlov,�Fksboqb_o^qb�Obmolar`qflk�^ka�Absbilmjbkq,�25&0'8� /./+//.,

Elphfk*�J,�D,*�O,�>,�@libj^k*�B,�slk�@^oipe^rpbk�$�@,�J,�A^sfp,�0.//,�S^of^_ib�
mlmri^qflk� obpmlkpbp�_v�i^odb�ab`^mla�`orpq^`b^kp�ql�qeb�bpq^_ifpejbkq�lc�̂ �
qbjmbo^qb�j^ofkb�kl+q^hb�wlkb,�@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�
P`fbk`bp,�468� /63+0..,

Elrpbo*�I,�Q,�$�@,�B,�Bmfc^kfl,�0..7,�Fjm^`qp�lc�_fl`ebjf`^i�`rbp�lk�elofwlkq^i
ptfjjfkd�_be^sflo�lc�fkafsfar^i�`o^_�i^os^b,�J^ofkb�^ka�Cobpet^qbo�?be^sflro�
^ka�Mevpflildv,�20�&2'8�027+042,

Epfbe*�E,�V,*�T,�Q,�Il*�A,�@,�Ifr�$�T,�@,�Pr,�0./.,� Fkcirbk`b�lc�evaoldo^mef`�cb^qrobp�
lk�i^os^i�cfpe�afpqof_rqflk�arofkd�qeb�plrqe+tbpqboiv�jlkpllk�fk�qeb�t^qbop�lc�
Q^ft^k*�tbpqbok�Kloqe�M^`fcf`�L`b^k,�Glrok^i�lc�Cfpe�?flildv,�548�030/+0317,

Erkq*�E,�$�I,�P,�Jriifkb^ru,�0..0,�Qeb�olibp�lc�moba^qflk�^ka�mlpqi^os^i�qo^kpmloq�fk�
ob`orfqjbkq�lc�qeb�plcq�pebii�`i^j�c:aI�IZMVIZQI"'�Ifjklildv�^ka�L`b^kldo^mev,�
25&/'8� /3/+/42,

Erobq*�J,*�G,�>,�Orkdb*�@,�@ebk*�D,�@ltibp*�N,�Ur�$�G,�J,�Mofkdib,�0..5,�Afpmbop^i
jlabifkd�lc�cfpe�b^oiv�ifcb�pq^dbp8� pbkpfqfsfqv�tfqe�^mmif`^qflk�ql�>qi^kqf`�`la�fk�qeb�
tbpqbok�Dric�lc�J^fkb,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�1258�04/+052,

Fofpplk*�G,�L,*�@,�Drfa^ka*�@,�?,�$�@,�?,�M^ofp,�0./.,�Sboqf`^i�afpqof_rqflk�^ka
lkqldbkbqf`�îjfdo^qflkï�fk�`lo^i�obbc�cfpe�i^os^b,�Ifjklildv�^ka�L`b^kldo^mev,�238�
140+15/,

Fosfkb*�G,�$�E,�D,�@lccfk,� /74.,�I^_lo^qlov�`riqrob�^ka�b^oiv�pq^dbp�lc�3IJQI�[]JY]ILZI\I�
&A^k^'*�&@orpq^`b^*�Ab`^mla^',�T^ii^�T^ii^�@liibdb�Mr_if`^qflkp�lc�qeb�
Abm^oqjbkq�lc�?flildf`^i�P`fbk`bp�^ka�qeb�?flildf`^i�Pq^qflk,�068� /+02,
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Fp^of*�P,*�K,�Co^dlmlrir�$�P,�Plj^o^hfp,�0..6,�Fkqbo^kkr^i�s^of^_fifqv�fk�elofwlkq^i�
m^qqbokp�lc�i^os^i�cfpe�^ppbj_i^dbp�fk�qeb�kloqeb^pqbok�>bdb^k�Pb^�&b^pqbok�
Jbafqboo^kb^k'�arofkd�b^oiv�prjjbo,�Bpqr^ofkb*�@l^pq^i�^ka�Pebic�P`fbk`b,�578�
4.5+4/7,

G^`l_bv*�@,�>,� /76/,�?be^sflro^i�obpmlkpbp�lc�qeb�i^os^b�lc�0IVKMZ�UIOQ[\MZ�&A^k^�
/630'�ql�ifdeq*�mobpprob�^ka�do^sfqv,�J^ofkb�?be^sflo�^ka�Mevpflildv,� 68�045+061,

G^jfbplk*�D,�P,�$�@,�L,�Ibsfkdp,�0../,�J^ofkb�molqb`qba�^ob^p�fk�@^k^a^�+ �fjmif`^qflkp�
clo�_lqe�`lkpbos^qflk�^ka�cfpebofbp�j^k^dbjbkq,�@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�
>nr^qf`�P`fbk`b,� 368� /16+/34,

G^jfbplk*�D,�P,�$�>,�Mefiifmp,� /766,�L``roobk`b�lc�0IVKMZ�`o^_�&@,� UIOQ[\MZ�^ka�@,
WZMOWVMV[Q["�jbd^ilm^b�lcc�qeb�tbpq�`l^pq�lc�S^k`lrsbo�Fpi^ka*�?ofqfpe�@lirj_f^,�
Cfpebov�?riibqfk,� 64&1'8� 303+320,

G^jfbplk*�D,�P,�$�>,�Mefiifmp,� /771,�Jbd^ilm^i�pm^qf^i�afpqof_rqflk�^ka�pql`h�pbm^o^qflk�
fk�Arkdbkpp�`o^_�!0IVKMZ�UIOQ[\MZ"'�@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�
P`fbk`b,� 3.8�2/4+207,

G^jfbplk*�D,�P,*�>,�Mefiifmp�$�T,�P,�Erddbq,� /767,�Bccb`qp�lc�l`b^k�s^of^_fifqv�lk�qeb�
^_rka^k`b�lc�Arkdbkbpp�`o^_�!0IVKMZ�UIOQ[\MZ"�jbd^ilm^b,�Fk8�Bccb`qp�lc�l`b^k�
s^of^_fifqv�lk�ob`orfqjbkq�^ka�^k�bs^ir^qflk�lc�m^o^jbqbop�rpba�fk�pql`h�^ppbppjbkq�
jlabip*�O,�G,�?b^jfpe�^ka�D,�>,�J`C^oi^kb�&Ba,',�@^k^af^k�Pmb`f^i�Mr_if`^qflk�lc�
Cfpebofbp�^ka�>nr^qf`�P`fbk`bp,� /.6,�mm,�1.3+103

Gbkhfkp*�A,�D,�$�O,�B,�Of`hibcp,�0.//,�Fkqolar`qflk8�_fldbldo^mev�^ka�b`lildv8�qtl�
sfbtp�lc�lkb�tloia,�Mefilplmef`^i�qo^kp^`qflkp�lc�qeb�Olv^i�Pl`fbqv�?,�1448�011/+�
0113,

Gbkpbk*�D,�@,� /773,�M^`fcf`�`l^pq�`o^_p�^ka�peofjmp,� Pb^�@e^iibkdbop,�Jlkqbobv*�@>,� 65
mm,

Gbkpbk*�D,�@*�E,�?,�>kabopbk�$�A,�>,�>ojpqolkd,� /770,�Afccbobkqf^qfkd�=IZITQ\PWLM[�
i^os^b�rpfkd�qbiplk�pmfkbp8�>�q^fi�lc�qtl�pmb`fbp,�Cfpebov�?riibqfk,�7.8�556+561,

ibppbk,�P,*�H,�@e^k*�/,�@ÖqÅ,�M,�Ab^oabk*�B,�Ab�P^kql*�J,�G,�Cloqfk*�C,�Drf`e^oa*�T,�
E^fabo*�D,�G^jfbplk*�A,�I,�Ho^jbo*�>,�J`@Ob^+Pqor_*�J,�Jriobkk^*�T,�>,�
Jlkqbsb`eef*�G,�Olcc*�>,�P^iljlk*�G,�D^oakbo*�I,�Elkh^*�O,�Jbk^co^�$�>,�
Tllaibv,�0.//,� P`fbk`b+_^pba�drfabifkbp�clo�JM>p�^ka�JM>�kbqtlohp�fk�@^k^a^,�
S^k`lrsbo8�@^k^af^k�M^ohp�^ka�Tfiabokbpp�Pl`fbqv,�36�mm,

Gbtbqq*�P,�@,�$�O,�B,�E^fdeq,� /755,�Abp`ofmqflk�lc�jbd^ilm^�lc�pklt�`o^_�0PQWVWMKM\M[�
JIQZLQ� &J^gfa^b*�pr_c^jfiv�Lobdlkffk^b',�Cfpebov�?riibqfk,�538�237+241,
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Gle^kkbppbk*�P,�@,�$�?,�J`@^oqbo,�0./.,�B`lpvpqbj�pq^qrp�^ka�qobkap�obmloq�clo�qeb�Pqo^fq�
lc�Dblodf^�B`lwlkb,�ACL�@^k^af^k�P`fbk`b�>asfplov�Pb`obq^of^q�Obpb^o`e�
Al`rjbkq,�0./.-./.,�sf�)�23m,

Glkbp*�M,�G,�P,�0..5,�Mlfkq�lc�sfbt�+�>odrjbkqp�clo�`lksbkqflk^i�cfpebofbp�j^k^dbjbkq�
^ka�^d^fkpq�kl+q^hb�j^ofkb�molqb`qba�^ob^p8�lkiv�e^ic�qeb�pqlov=�Obsfbtp�fk�Cfpe�
?flildv�^ka�Cfpebofbp,� /5&/'8�1/+21,

Glkbp*�J,�?,�$�@,�B,�Bmfc^kfl,�0..3,�M^q`ebp�lc�̀ o^_�jbd^ilm^b�fk�qeb�jlrqe�lc
Abi^t^ob�?^v�+ �^k�^k^ivpfp�lc�pm^qf^i�p`^ibp,�Glrok^i�lc�Pebiicfpe�Obpb^o`e,�02&/'8�
04/+045,

Glkbp*�D,�M,*�P,�Mi^kbp�$�P,�O,�Qeloolia,�0..3,�@lo^i�obbc�cfpe�i^os^b�pbqqib�`ilpb�ql�eljb,�
@roobkq�?flildv,� /3&/2'8� /1/2+/1/6,

H^jfl*�J,�P,�J^qprk^d^*�K,�Crpbq^kf,�0..0,�@lmri^qflk�meboljlkb�fk�qeb�bo^_
@MTUM[[][�KPMQZIOWV][�&?o^`evro^8�Ab`^mla^',�J^ofkb�Bblildv�Moldobpp�Pbofbp,�
0128� /61+/7.,

H^fpbo*�J,�G,�0..3,�>ob�j^ofkb�molqb`qba�^ob^p�^�oba�eboofkd�lc�cfpebofbp�m^k^`b^=�
@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�P`fbk`bp,�40&3'8� //72+//77,

Hboo*�H,�>,�$�A,�>,�Arccrp,�0..4,�Qfjfkd�lc�i^os^i�obib^pb�fk�qeb�Mlo`bi^fk�`o^_*
=M\ZWTQ[\PM[�KQV\QXM[�&Ab`^mla^*�>kljro^'*�fk�@i^vlnrlq�Plrka*�?ofqfpe�@lirj_f^,�
@orpq^`b^k^,�56&7'8� /.2/+/.3/,

Hfkdpcloa*�J,�G,�$�G,�E,�@el^q,� /764,� Fkcirbkbb�lc�proc^`b�pifbhp�lk�qeb�afpqof_rqflk�^ka�
lkpelob�jlsbjbkqp�lc�pj^ii�cfpe,�J^ofkb�?flildv,�7/� &0'8� /4/+/5/,

Hfkdpcloa*�J,�G,*�G,�J,�Ibfp*�>,�Pe^khp*�H,�@,�Ifkabj^k*�P,�D,�Jlod^k�$�G,�Mfkba^,
0..0,� Pbkplov�bksfolkjbkqp*� i^os^i�^_fifqfbp�^ka�ilb^i�pbic+obborfqjbkq,�?riibqfk�lc�
J^ofkb�P`fbk`b,�5.&/'8�1.7+12.,

Hibfk*�@,�G,*�>,�@e^k*�I,�Hfo`ebo*�>,�G,�@rkafcc*�K,�D^oakbo*�V,�Eols^q*�>,�P`eliw*�?,�B,�
Hbka^ii�$�P,�>fo^jÅ,�0..6,�Pqofhfkd�^�_^i^k`b�_bqtbbk�_flafsbopfqv�`lkpbos^qflk�
^ka�pl`flbblkljf`�sf^_fifqv�fk�qeb�abpfdk�lc�j^ofkb�molqb`qba�^ob^p,�@lkpbos^qflk�
?flildv,�00&1'8�47/+5..,

Hibfk*�@,�G,*�@,�Pqbfk_^`h*�J,�T^qqp*�>,�G,�P`eliw�$�Bi,�M,�Mlppfkde^j,�0./.,�Pm^qf^i�
j^ofkb�wlkfkd�clo�cfpebofbp�^ka�`lkpbos^qflk,�Colkqfbop�fk�B`lildv�^ka�qeb�
Bksfolkjbkq,� 68� 127+131,
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Hkrapbk*�G,�T,� /737,�Ifcb�`v`ib�pqrafbp�lc�qeb�?o^`evro^�lc�tbpqbok�Kloqe�>jbof`^,� FF,�
Qeb�ifcb� `v`ib�lc�9WXPWXIVWXM][�JMTT][�LQMOMV[Q[�O^qe_rk,�?riibqfk�lc�qeb�
Plrqebok�@^ifclokf^�>`^abjv�lc�P`fbk`b,� 36�&m^oq�0'8�35+42,� Fk8�Mrip*�>,�0../,�
>oqeolmla^8�Ab`^mla^,� Fk8� Fabkqfcf`^qflk�drfab�ql�i^os^i�j^ofkb�fksboqb_o^qbp�lc�qeb�
M^`fcf`�Kloqetbpq�Pe^khp*�>�&Ba,',�1/2�mm,

Hkrapbk*�G,�T,� /742,�L_pbos^qflkp�lc�qeb�obmolar`qfsb�`v`ibp�^ka�b`lildv�lc�qeb
`ljjlk�?o^`evro^�^ka�`o^_+ifhb�>kljro^�lc�Mrdbq�Plrka*�T^pefkdqlk,�M^`fcf`�
P`fbk`b,� /58�1+11,

Hl*�P,�E,�$�J`I^rdeifk*�M,�>,�0..6,�I^os^i*�jbd^ilm^i�^ka�b^oiv�grsbkfib�absbilmjbkq�
lc�=IO]Z][�OZIVW[QUIV][�&Pqfjmplk*� /767'�&Ab`^mla^8�>kljro^8�M^drofa^b'�
ob^oba�fk�qeb�i^_lo^qlov,�Fksboqb_o^qb�Obmolar`qflk�^ka�Absbilmjbkq,�31&1'8� /1/+�
/20,

Hlbiibo*�M,*�@,�Mrbkqbp+V^`l*�Q,�Mi^qq*�P,�P^qevbkao^k^qe*�>,�Of`e^oap*�M,�Lrbiibq*�A,�Loo*�
R,�PhÜi^aÖqqfo*�H,�Tfbiai^ka*�I,�P^s^oa�$�J,�>p`e^k,�0..7,�?^pfk+p`^ib�`lebobk`b�
fk�mebklildv�lc�peofjmp�^ka�mevqlmi^khqlk�fk�qeb�Kloqe�>qi^kqf`�l`b^k,� P`fbk`b,�
1028�57/+571,

Hofqwbo*�G,�M,�$�M,�C,� P^ib,�0..2,�Jbq^mlmri^qflk�b`lildv�fk�qeb�pb^8� colj�Ibsfkpó�jlabi�
ql� j^ofkb�b`lildv�^ka�cfpebofbp�p`fbk`b,�Cfpe�^ka�Cfpebofbp,� 38� /1/+/2.,

Hofpqf^kpbk*�Q,*�H,�C,�Aofkht^qbo*�O,�D,�Ilrde�$�P,�Prka_v,�0.//,�Ob`orfqjbkq
s^of^_fifqv�fk�Kloqe�>qi^kqf`�`la�^ka�j^q`e+jfpj^q`e�avk^jf`p,�MIlP�Lkb,�4&1'8�
bi5234,

Hro^q^*�E,� /741,�I^os^b�lc�ab`^mla^�@orpq^`b^�lc�Elhh^fal� /,�>qbib`v`ifa^b
&>qbib`v`ifk^b',�?riibqfk�lc�Elhh^fal�Obdflk^i�Cfpebofbp�Obpb^o`e�I^_lo^qlov,�058�
/1+02,

Hrolhf*�J,*�O,�J,�?r`hibv*�I,I,�Ib`i^fo�$�I,�E^rpbo,�0./.,�S^ifa^qflk�^ka�bccf`^`v�lc�
qo^kpdbkbo^qflk^i�j^pp�j^ohfkd�lc�lqlifqep�fk�sfsfm^oflrp�cfpe�i^os^b,�Glrok^i�lc�
Cfpe�?flildv,� 55&/'8�070+076,

I^j_*�>,�$�?,�M,�E^k_v,�0..3,�J^ofkb�ifcb�lc�qeb�M^`fcf`�Kloqetbpq8�>�melqldo^mef`�
bk`v`ilmbaf^�lc�fksboqb_o^qbp*�pb^tbbap*�^ka�pbib`qba�cfpebp,�E^o_lro�Mr_ifpefkd*�
J^abfo^�M^oh*�?ofqfpe�@lirj_f^,�176�mm,

I^odfbo*�G,I,�0..1,�@lkpfabo^qflkp�fk�bpqfj^qfkd�i^os^i�afpmbop^i�afpq^k`bp�colj�
l`b^kldo^mef`�a^q^,�B`lildf`^i�>mmif`^qflkp,� /1&/'8� P5/+P67,

Ib?ilka*�M,�E,� /761,�Qeb�Pqo^fq�lc�Dblodf^8� crk`qflk^i�^k^qljv�lc�̂ �`l^pq^i�pb^,
@^k^af^k�Glrok^i�lc�>nr^qf`�P`fbk`b,�2.8� /.11+/.41,
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Ib?ilka*�M,�E,*�E,�J^,*�C,�Aleboqv�$�P,�Mlka,� /77/,�Abbm�^ka�fkqbojbaf^qb�t^qbo�
obmi^`bjbkq�fk�qeb�Pqo^fq�lc�Dblodf^,�L`b^k�>qjlpmebob,�078�066+1/0,

Ibdbkaob*�M,� /771,�Pm^qf^i�^rql`loobi^qflk8�qolr_ib�lo�kbt�m^o^afdj=�B`lildv,�52&4'8�
/437+/451,

Ibfp*�G,�J,�0..4^,�>ob�i^os^b�lc�abjbop^i�cfpebp�mi^khqlk�lo�kbhqlk=�>as^k`bp�fk�j^ofkb�
_flildv,�3/8� 35+/2/,

Ibfp*�G,�J,�0..4_,�JM>�Mbopmb`qfsb8�>�mo^`qf`^i�orib�lc�qerj_�clo�pm^`fkd�fk�JM>�
kbqtlohp,�JM>�Kbtp,�6�&3'8�3,

Ibsfkdp*�@,�A,*�O,�B,�Clobj^k�$�S,�G,�Qrkkf`ifccb,� /761,�Obsfbt�lc�qeb�_bkqelp�lc�qeb�
Pqo^fq�lc�Dblodf^�^ka�`lkqfdrlrp�cgloap,�@^kaf^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�
P`fbk`b,�2.8� //0.+//2/,

Ibsfkqlk*�G,�P,�Mofk`fmibp�lc�l`b^kldo^mev�^ka�j^ofkb�_flildv,�Fk*�J^ofkb�?flildv�
pb`lka�bafqflk,�0../,�Lucloa�Rkfsbopfqv�Mobpp*�mm�1+16,

Ifkaibv*�G,�>,� /764,�Sboqf`^i�afpqof_rqflkp�lc�ab`^mla�`orpq^`b^k�i^os^b�^ka�mbi^df`�mlpq+
i^os^b�lsbo�Dob^q�Plib�?^kh�&@biqf`�Pb^'�fk�Grkb� /761,�J^ofkb�?flildv,�7.8�323+�
327,

Ifkaibv*�G,�>,�$�P,�A,�?^qqbk,�0..6,�Afpqof_rqflk�^ka�pb^plk^i�`v`ibp�lc�ab`^mla
`orpq^`b^k�i^os^b�fk�@lkqfkrlrp�Mi^khqlk�Ob`loap�colj�qeb�Kloqe�M^`fcf`�L`b^k,�
Glrok^i�lc�qeb�J^ofkb�?flildf`^i�>ppl`f^qflk�lc�qeb�Rkfqba�Hfkdalj,�668�26/+27.,

Ifkaibv*�G,�>,*�O,�Tfiif^jp�$�A,�M,�@lkt^v,� /772,�S^of^_fifqv�fk�aov�tbfdeq�^ka�sboqf`^i�
afpqof_rqflkp�lc�ab`^mla�i^os^b�fk�qeb�Fofpe�Pb^�^ka�Kloqe�Pb^�arofkd�qeb�pmofkd,�
J^ofkb�?flildv,� /0.8� 163+173,

Ifqqib*�H,�Q,�$�@,�B,�Bmfc^kfl,� /77/,�Jb`e^kfpj�clo�ob+fks^pflk�lc�qeb�bpqr^ov�_v�qtl�
pmb`fbp�lc�_o^`evro^k�jbd^ilm^b,�J^ofkb�B`lildv�Moldobpp�Pbofbp,�468�013+020,

Iilva*�J,� /745,�Jb^k�m^q`efkbpp,�Glrok^i�lc�>kfj^i�B`lildv,�148� /+1.,

Ilrdbb*�I,�>,*�P,�J,�?liibkp�$�P,�O,�>sbkq,�0..0,�Qeb�bccb`qp�lc�e^il`ifkbp�lk�qeb
sboqf`^i�afpqof_rqflk�^ka�jfdo^qflk�lc�wllmi^khqlk,�Glrok^i�lc�Bumbofjbkq^i�J^ofkb�
?flildv�^ka�B`lildv,�0568� ///+/12,

Ilrde*�O,�D,� /753,�Avk^jf`p�lc�̀ o^_�i^os^b�&>kljro^*�?o^`evro^'�lcc�qeb�`bkqo^i�
Lobdlk�`l^pq*� /747+/75/,�MeA�Afppboq^qflk,�Lobdlk�Pq^qb�Rkfsbopfqv,�@los^iifp,�
077�mm,

Ilrde*� O,�D,� /754,�I^os^i�avk^jf`p�lc�qeb�Arkdbkbpp�`o^_,�0IVKMZ�UIOQ[\MZ%�lcc�qeb�
`bkqo^i�Lobdlk�`l^pq*� /75.+5/,�Cfpebov�?riibqfk,�528� 131+154,
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Glrok^i�lc�@orpq^`b^k�?flildv,� 6&1'8�21.+23.,

J`J^krp*�J,�>,*�L,�J,�@ebofqlk*�M,�G,�Ao^hb*�A,�S,�Eliifa^v*�@,�A,�Pqloi^wwf*�M,�I,�
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Le*�P,�J,�$�E,�P,�Hl,�0./.,�I^os^i�absbilmjbkq�lc�?KaZI�IK]\QNZWV[�&@orpq^`b^8�
Ab`^mla^8�Bmf^iqfa^b'�tfqe�^�hbv�colj�qeb�kloqebok�M^`fcf`,�>kfj^i�@biip�^ka�
Pvpqbjp,� /2&2'8�111+12/,

Lib^*�O,�>,�0..4,�Qb^`efkd�>fa8�>�pfu�pqbm�^mmol^`e�ql�pbjfs^ofldo^j�jlabifkd,�
Pql`e^pqf`�Bksfolkjbkq^i�Ofph�>ppbppjbkq,�0.8�1.5+1/6,

Lifsbo*�J,�M,*�J,�Bjbif^kls*�C,�Sfii^qb*�F,�Rof^oqb*�C,�J^vklt*�/,�>isbobw�$�B,�Jlolqb,�
0./.,�Qeb�olib�lc�lbb^kldo^mef`�blkafqflkp�^ka�mi^khqlk�^s^fi^_fifqv�fk�i^os^i�cfpe�
^ppbj_i^dbp�lcc�qeb�@^q^i^k�`l^pq�&KT�Jbafqboo^kb^k',�Cfpebofbp�L`b^kldo^mev,�
/7&1'8�0.7+007,

Liplk*�A,�?,�$�O,�E,�?^bhrp,� /763,�Qeb�`lk`bkqo^qfkd�lc�lod^kfpjp�^q�colkqp8�>�`lia+�
t^qbo�cfpe�^ka�^�t^oj�`lob�Dric�Pqob^j�ofkd,�Glrok^i�lc�J^ofkb�Obpb^o`e,�218� //1+�
/15,

Loa*�H,�$�>,�Dbqfp,� /773,�Il`^i�pm^qf^i�^rql`loobi^qflk�pq^qfpqf`p8�Afpqof_rqflk�fpprbp�^ka�
^k�^mmif`^qflk,�Dbldo^mef`^i�^k^ivpfp,�058�064+1.4,

Lobkp^kw*�G,�J,�$�S,�C,�D^iir`ef,� /766,�@ljm^o^qfsb�pqrav�lc�mlpqi^os^i�ifcb+efpqlov
p`ebaribp�fk�clro�pvjm^qof`�pmb`fbp�lc�0IVKMZ'�Glrok^i�lc�@orpq^`b^k�?flildv,� 6&0'8�
/65+00.,

Lrbibqqb*�M,�$�G,�>ii^oa,�0..4,�Sboqf`^i�afpqof_rqflk�^ka�_be^sflro�lc�='� JWZMITQ[�i^os^i�
pq^dbp�fk�qeboj^iiv�pqo^qfcfba�t^qbo�`lirjkp8� i^_lo^qlov�bumbofjbkq�^ka�cfbia�
l_pbos^qflkp,�Cfpebofbp�L`b^kldo^mev,� /3&3'8� 151+167,
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Lrbiibq*�M,*�@,�Crbkqbp+V^`l*�I,�P^s^oa*�Q,�Mi^qq*�P,� P^qevbkao^k^qe*�M,�Hlbiibo*�A,�Loo�$�
E,�Pfbdpq^a,�0.//,�Lbb^k�proc^`b�`e^o^`qbofpqf`p�fkcirbk`b�ob`orfqjbkq�s^of^_fifqv�lc�
mlmri^qflkp�lc�kloqebok�peofjm�!=IVLIT][�JWZMITQ["�fk�qeb�Kloqetbpq�>qi^kqf`,�F@BP�
Glrok^i�lc�J^ofkb�P`fbk`b,�46&2'8�515+522,

M^ipplk*�T,�>,*�P,�Elccj^kk*�M,�@i^ohb�$�G,�?b^j,�0..1,�Obpriqp�colj�qeb�0../�
Qo^kp_lrka^ov�qo^ti�prosbv�lc�qeb�plrqebok�Pqo^fq�lc�Dblodf^*�P^k�Gr^k�
>o`efmbi^dl�^ka�^ag^`bkq�t^qbop,�T^pefkdqlk�Abm^oqjbkq�lc�Cfpe�^ka�Tfiaifcb�
Obmloq�Kl,�CMQ�.1+.7,� /.7mm,

M^oal*�I,�J,*�A,�>jmrbol�$�A,�SÅifw,�0..7,�Rpfkd�jlomelildf`^i�^ka�jlib`ri^o�qllip�ql�
fabkqfcv�jbd^ilm^b�i^os^b�`liib`qba�fk�qeb�cfbia8�qeb�`^pb�lc�pvjm^qof`�0IVKMZ�`o^_p,�
Glrok^i�lc�qeb�J^ofkb�?flildf`^i�>ppl`f^qflk�lc�qeb�Rkfqba�Hfkdalj,� 678�26/+27.,

M^ofp*�@,�?�$�O,�H,�@ltbk,�0..2,�Afob`q�bsfabk`b�lc�̂ �_flmevpf`^i�obqbkqflk�jb`e^kfpj�
clo�`lo^i�obbc�cfpe�i^os^b,�Ifjklildv�^ka�L`b^kldo^mev,�27&4'8� /742+/757,

M^oh*�T,�$�Q,�@,�Pefoibv,�0..3,�Afbi�sboqf`^i�jfdo^qflk�^ka�pb^plk^i�qfjfkd�lc�qeb�i^os^b�
lc�qeobb�pvjm^qof`�`^k`ofa�`o^_p,�0IVKMZ�pmm,*�fk�plrqeb^pqbok�>i^ph^,�Bpqr^ofbp,�068�
044+051,

M^ohbo*�Q,�$�S,�Qrkkf`ifccb,� /772,�Afpmbop^i�pqo^qbdfbp�lc�_flq^�lk�^k�l`b^kf`�pb^jlrkq8�
fjmif`^qflkp�clo�b`lildv�^ka�_fldbldo^mev,�?flildf`^i�?riibqfk,� /658� 114+123,

M^ohp�@^k^a^,�0..3,�Qeb�molmlpba�plrqebok�Pqo^fq�lc�Dblodf^�K^qflk^i�J^ofkb
@lkpbos^qflk�>ob^�obpbosb8�^�cb^pf_fifqv�pqrav,�M^ohp�@^k^a^�Kbtpibqqbo�!/*�Tfkqbo�
0..3,�mm,� /+/1,

M^ohp�@^k^a^,�0./.,�K^qflk^i�j^ofkb�`lkpbos^qflk�^ob^p�lc�@^k^a^8�K^qflk^i�j^ofkb�
`lkpbos^qflk�^ob^�pvpqbj�XTTT�al`rjbkqZ,�ROI�
eqqm8--ttt,m`,d`,`^-bkd-moldp-^jk`+kj`^-fkabu,^pmu,

M^ri*�>,�G,� /762,�J^qfkd�cobnrbk`v�^ka�sf^_fifqv�lc�pqloba�pmboj�fk�qeb�Q^kkbo�`o^_�
0PQWVWMKM\M[�JIQZLQ�&Ab`^mla^*�J^gfa^b',�Glrok^i�lc�@orpq^`b^k�?flildv,�2&1',�
153+16/,

M^tiltfbw*�O,*�L,�Of`eb�$�J,�E^isboplk,�0..5,�Qeb�`fo`ri^qflk�^ka�obpfabk`b�qfjb�lc�
qeb�Pqo^fq�lc�Dblodf^�rpfkd�^�pfjmib�jfufkd+_lu�^mmol^`e,�>qjlpmebob+L`b^k,�
23&2'8� /51+/71,

Mb^o`b*�G,�?,� /744^,�Qeb�_flildv�lc�qeb�Jrppbi�bo^_*�3IJQI�[]JY]ILZI\I%�colj�qeb�t^qbop�
lc�qeb�P^k�Gr^k�>o`efmbi^dl*�T^pefkdqlk,�M^`fcf`�P`fbk`b,�0.8�1+13,

http://www.pc.gc.ca/eng/progs/amnc-nmca/index.aspx
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Mb^o`b*�G,�?,� /744_,�Lk�=QVVQ`I�NIJI �^ka�=QVVQ`I�TQ\\WZITQ[�&Ab`^mla^8,Mfkklqebofa^b'�
pvj_flqf`�tfqe�qeb�`i^j*�@ZM[][�KIXI`�&Mbib`vmla^8�J^`qofa^b',�Fk8�J,�C,�
Pqo^qej^kk�&Ba,',�Obmolar`qflk�^ka�absbilmjbkq�lc�j^ofkb�fksboqb_o^qbp�lc�qeb�
kloqebk�M^`fcf`�`l^pq8�a^q^�^ka�jbqelap�clo�qeb�pqrav�lc�bddp*�bj_ovlp*�^ka�i^os^b,�
Rkfsbopfqv�lc�T^pefkdqlk�mobpp,� Pb^qqib,�45.�mm,

Mbifw*�>,*�M,�J^o`ebpfbiil*�G,�Ar_boq*�J,�J^oq^+>ijbfa^*�@,�Olv�$�E,�Nrbfold^,�0..5,�>�
pqrav�lc�̀ o^_�i^os^b�afpmbop^i�lk�qeb�Tbpqbok�F_bof^k�Pebic8�Mevpf`^i�mol`bppbp,�
Glrok^i�lc�J^ofkb�Pvpqbjp,�468�0/3+014,

Mbjbq*�?,*�>,�Ab`lkfk`h�$�I,�E^kbv,�0./.,�Jlib`ri^o�^ka�jlomelildf`^i�j^ohbop�clo�
afpqfkdrfpefkd�qeb�pvjm^qof`�fkqboqfa^i�delpq�peofjm�;MW\ZaXIMI�KITQNWZVQMV[Q[�^ka�
;'�OQOI[�fk�qeb�b^pqbok�M^`fcf`,�Glrok^i�lc�@orpq^`b^k�?flildv,�1.&0'8� 101+11/,

Mfkba^*�G,� /77/,�Mobaf`q^_ib�rmtbiifkd�^ka�qeb�pelobt^oa�qo^kpmloq�lc�mi^khqlkf`�i^os^b�
_v�fkqbok^i�qfa^i�_lobp,� P`fbk`b,�0318� 326+33/,

Mfkba^*�G,� /772,�Fkqbok^i�qfa^i�_lobp�fk�qeb�kb^opelob8�t^oj+t^qbo�colkqp*�pb^t^oa�do^sfqv�
`roobkqp�^ka�qeb�lkpelob�qo^kpmloq�lc�kbrpqlkf`�i^os^b,�Glrok^i�lc�J^ofkb�Obpb^o`e,�
30�&1'8�205+236,

Mfkba^*�G,� /777,�@fo`ri^qflk�^ka�i^os^i�afpqof_rqflk�fk�fkqbok^i�_lob�t^oj�colkqp,�
Ifjklildv�^ka�L`b^kldo^mev,�22&4'8� /2..+/2/2,

Mfkba^*�G,*�G,�>,�E^ob�$�P,�Pmlk^rdib,�0..5,�I^os^i�qo^kpmloq�^ka�afpmbop^i�fk�qeb�l`b^k�
^ka�`lkpbnrbk`bp�clo�mlmri^qflk�`lkkb`qfsfqv,�L`b^kldo^mev,�0.&1'8�00+17,

Mfkba^*�G,�$�J,�Ilmbw,�0..0,�Qbjmbo^qrob*�pqo^qfcf`^qflk�^ka�_^ok^`ib�i^os^i�pbqqibjbkq�fk�
qtl�@^ifclokf^�pfqbp,� @lkqfkbkq^i�Pebic�Obpb^o`e,�008� //61+//76,

Mi^kbp*�P,*�D,�M,�Glkbp�$�P,�O,�Qeloolia,�0..7,�I^os^i�afpmbop^i�`lkkb`qp�cfpe�mlmri^qflkp�
fk�^�kbqtloh�lc�j^ofkb�molqb`qba�^ob^p,�Mol`bbafkdp�lc�qeb�K^qflk^i�>`^abjv�lc�
P`fbk`bp,� /.4�&/2'8� 3471+3457,

Mi^qq*�Q,*�@,�Crbkqbp+V^`l�$�H,Q,�Co^kh,�0..1,�J^ofkb�b`lildv8� pmofkd�^id^i�_illj�^ka�
i^os^i�cfpe�prosfs^i,�K^qrob,�2018� 176+177,

Mleib*�D,� /767,�Absbilmjbkq�^ka�jlomelildv�lc�i^_lo^qlov+ob^oba�i^os^b�lc
1Q[[WLIK\aT][�VQ\QL][�Pjfqe*� /76.�&Ab`^mla^8�?o^`evro^'*�tfqe�^�afp`rppflk�tfqe�
mevildbkbqf`�^pmb`qp�fk�qeb�Mfkklqebofa^b,�Glrok^i�lc�@orpq^`b^k�?flildv,� 78�056+�
074,

Mleib*�D,�T,� /77/,�I^os^i�absbilmjbkq�lc�@^k^af^k�>qi^kqf`�lobdlkffa�`o^_p
&?o^`evro^8�J^gfa^b'*�tfqe�bjme^pfp�lk�5aI[�KWIZK\I\][�IT]\IKM][�?o^kaq*� /63/*�
^ka�^�`ljm^ofplk�tfqe�>qi^kqf`�^ka�M^`fcf`�`lkpmb`fcf`p,�@^k^af^k�Glrok^i�lc�
Wllildv,�478�05/5+0515,
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Mllib*�O,�I,� /744,�>�abp`ofmqflk�lc�i^_lo^qlov+ob^oba�wlb^b�lc�0IVKMZ�UIOQ[\MZ�A^k^*�
^ka�jbd^ilm^b�q^hbk�rkabo�k^qro^i�`lkafqflkp,�@orpq^`b^k^,� //&/'8� 61+75,

Mlrifk*�B,*�>,�Q,�M^ij^*�D,�Ibfs^*�B,�Ebok^kabw*�M,�J^oqfkbw*�P,�>,�K^s^oobqb�$�G,�@,�
@^pqfii^,�0..0,�Qbjmlo^i�^ka�pm^qf^i�s^of^qflk�fk�qeb�afpqof_rqflk�lc�bmfkbrpqlkf`�
`ljmbqbkq�i^os^b�lc�0WVKPWTMXI[�KWVKPWTMXI[�^ilkd�qeb�`bkqo^i�`l^pq�lc�@efib,�
J^ofkb�B`lildv�Moldobpp�Pbofbp,�0078�73+/.2,

Mrip*�>,�0../,�>oqeolmla^8�Ab`^mla^,� Fk8�>k�fabkqfcf`^qflk�drfab�ql�qeb�i^os^i�j^ofkb�
fksboqb_o^qbp�lc�qeb�M^`fcf`�Kloqetbpq*�Pe^khp*�>,I,� &Ba',�Lobdlk�Pq^qb�Rkfsbopfqv�
Mobpp*�@los^iifp*�mm,� /57+03.,

Nrbfold^*�E,*�J,�G,�>ijbfa^*�Q,�>imrfj*�>,�S,�Cilobp*�P,�Co^p`fp`l*�F*�Dlkw^ibw+Dloafiil*�
>,� F,�Jfo^ka^*� F,� Pfis^�$�G,�M^ri^,�0..4,�Qfab�^ka�tfka�`lkqoli�lc�jbd^ilm^i�prmmiv�
ql�bpqr^ofkb�`o^_�mlmri^qflkp�lk�qeb�Mloqrdrbpb�tbpq�`l^pq,�J^ofkb�B`lildv�
Moldobpp�Pbofbp,�1.58�0/+14,

Nrbfold^*�E,�$�G,�?i^kqlk,�0..3,� Fkqbo^`qflkp�_bqtbbk�_be^sflro�^ka�mevpf`^i�clo`fkd�fk�
qeb�`lkqoli�lc�elofwlkq^i�qo^kpmloq�lc�ab`^mla�`orpq^`b^k�i^os^b,�>as^k`bp�fk�
J^ofkb�?flildv,�258� /.5+0/2,

Nrbfold^*�E,*�G,�A,�@lpqilt�$,�J,�E,�Jlobfo^,� /775,�Sboqfb^i�jfdo^qflk�lc�qeb�`o^_�
0IZKQV][�UIMVI[�cfopq�wlb^�fk�^k�bpqr^ov8� fjmifb^qflkp�clo�qfa^i�pqob^j�qo^kpmloq,�
/278� /0/+/10,

Nrbfold^*�E,*�Q,�@orw*�>,�alp�P^kqlp*�G,�Ar_boq*�G,�F,�Dlkw^ibw+Dloafiil*�G,�M^ri^*�>,
Mbifw*�$�>,�J,�P^kqlp,�0..5,�L`b^kldo^mef`�^ka�_be^sflro^i�mol`bppbp�^ccb`qfkd�
fksboqb_o^qb�i^os^i�afpmbop^i�^ka�prmmiv�fk�qeb�tbpqbok�F_bof^�rmtbiifkd�b`lpvpqbj,�
Moldobpp�fk�L`b^kldo^mev,�528� /52+/7/,

O^_v*�A,*�V,�I^d^abr`*�G,�Alaplk�$�J,�Jfkdbi_fbo,� /772,�Obi^qflkpefm�_bqtbbk�cbbafkd�
^ka�sboqf`^i�afpqof_rqflk�lc�_fs^isb�i^os^b�fk�pqo^qfcfba�^ka�jfuba�t^qbop,�J^ofkb�
B`lildv�Moldobpp�Pbofbp,� /.18�053+062,

Ob^v+Glkbp*�C,�M,�C,�0./.,�Pm^qf^i�afpqof_rqflk�lc�qeb�`bob^i�ib^c�_bbqib�&@liblmqbo^8�
@eovpljbifa^b'�fk�teb^q,�Bksfolkjbkq^i�Bkqljlildv,�17&4'8� /721+/730,

Obfiiv*�M,�K,� /761,�Avk^jf`p�lc�Arkdbkbpp�`o^_,�0IVKMZ�UIOQ[\MZ%� i^os^b�lcc�̀ bkqo^i�^ka�
kloqebok�@^ifclokf^,� Fk8�Ifcb�efpqlov*�bksfolkjbkq*�^ka�j^of`riqrob�pqrafbp�lc�qeb�
Arkdbkbpp�`o^_�c0IVKMZ�UIOQ[\MZ"%�tfqe�bjme^pfp�lk�qeb�`bkqo^i�@^ifclokf^�cfpebov�
obplro`b,�Tfia*�M,T�$�O,�K,�Q^pql�&Bap',�Cfpe�?riibqfk,� /50,� 35+62,

Of`b*�>,�$�?,�Qprhfjro^,�0..5,�>�hbv�ql�qeb�fabkqfcf`^qflk�lc�_o^`evro^k�wlb^b�lc�qeb�
P^k�Co^k`fp`l�?^v�bpqr^ov,�Glrok^i�lc�@orpq^`b^k�?flildv,�058�52+57,
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Ol_boqp*�J,�E,� /75/,�I^os^i�absbilmjbkq�lc�=IO]Z][�TWVOQKIZX][�P^v�ob^oba�fk�qeb�
i^_lo^qlov8� FFF,�?be^sflro^i�obpmlkpbp�ql�p^ifkfqv�afp`lkqfkrfqfbp,�?flildf`^i�
?riibqfk,� /2.8�267+3./,

Ol_boqp*�@,�J,*�D,�?o^k`e*�O,�E,�?rpq^j^kqb*�G,�@,�@^pqfii^*�G,�Ard^k*�?,�P,�E^imbj*�H,�
A,�I^ccboqv*�E,�Ibpifb*�G,�Ir_`ebk`l*�A,�J`>oaib*�J,�Or`hbipe^rp�$�O,�O,�T^okbo,�
0..1,�>mmif`^qflk�lc�b`lildf`^i�`ofqbof^�fk�pbib`qfkd�j^ofkb�obpbosbp�^ka�absbilmfkd�
obpbosb�kbqtlohp,�B`lildf`^i�>mmif`^qflkp,� /1� &/'8�P0/3+P006,

Ol_fkplk*�D,�I,�H,*�G,�Jloofplk�$�J,�D,�D,�Clobj^k,�0..3,�L`b^kldo^mef`�`lkkb`qfsfqv�
^jlkd�j^ofkb�molqb`qba�^ob^p�lk�qeb�kloqe�`l^pq�lc�?ofqfpe�@lirj_f^*�@^k^a^,�
@^k^af^k�Glrok^i�lc�Cfpebofbp�^ka�>nr^qf`�P`fbk`bp,�408� /13.+/140,

Olaofdrbw*�G,�J,*�D,�Dlkw^ibw+Krbsl*�@,�Dlkw^ibw+Mli^�$�G,�@^_bi,�0..7,�Qeb
fq`eqevlmi^khqlk�^ppbj_i^db�^ka�qeb�bksfolkjbkq^i�s^of^_ibp�lcc�qeb�KT�^ka�K�
F_bof^k�Mbkfkpri^�`l^pqp*�fk�b^oiv�pmofkd,�@lkqfkbkq^i�Pebic�Obpb^o`e,�078� //23+�
//34,

Olbpfg^af*�D,�Abp`ofmqflkp�lc�qeb�mobwlb^b�lc�0IVKMZ�UIOQ[\MZ�A^k^�^ka�0IVKMZ�
XZWL]K\][�O^ka^ii�^ka�qeb�i^os^i�pq^dbp�lc�0IVKMZ�IV\MVVIZQ][�Pqfjmplk�
&Ab`^mla^*�?o^`evro^',� /754,�@orpq^`b^k^,�1/&1'8�053+073,

Olrded^oabk*�G,*�P,�D^fkbp�$�E,�Mlppfkde^j,� /766,�Ob`orfqjbkq�avk^jf`p�fk�`ljmibu�
ifcb�`v`ibp,� P`fbk`b,�02/8� /24.+/244,

Orjofii*�P,�P,� /77.,�K^qro^i�jloq^ifqv�lc�j^ofkb�fksboqb_o^qb�i^os^b,�Lmebif^,�108� /41+�
/76,

P^ib*�M,C,�^ka�Hofqwbo*�G,M,�0..1,�Abqbojfkfkd�qeb�buqbkq�^ka�pm^qf^i�p`^ib�lc�mlmri^qflk�
`lkkb`qfsfqv8�ab`^mlap�^ka�`lo^i�obbc�cfpebp�`ljm^oba,�Cfpebofbp�Obpb^o`e,� 438� /31+�
/50,

P^jblql*�G,�>,�$�>,�Jbq^u^p,�0..6^,�Fkqbo^`qfsb�bccb`qp�lc�e^il`ifkbp�^ka�clla�m^q`ebp�
lk�qeb�sboqf`^i�afpqof_rqflk�lc�qeobb�pmb`fbp�lc�qbjmbo^qb�fksboqb_o^qb�i^os^b,�Glrok^i�
lc�Bumbofjbkq^i�?flildv�^ka�B`lildv,�1458� /1/+/2/,
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@n]_dueen] A]j_ne`]a 0IVKMZ�XZWL]K\][ 3 64.6,5 23.7,2 425,/ 11,2 . . /1567,4� &2/,36'

4TMJWKIZKQV][�WZMOWVMV[Q[ 3 /.1,5 543,/ 363,4 0/,4 2,1 . /26.,2� &2,24'
:M\IKI�ZQV][�OZIKQTQ[ 3 66,0 /1,/ 05 . . . /.2�.&.,1/'
:M\IKIZKQV][�UIOQ[\MZ 3 /1/6,1 32/5�1 3313,2 236,1 /6,4 . /0525,6�&16,20'
Sje`ajpebea`�A]j_ne`]a 3 672,2 375,2 5.1, 3/,/ . . 0024,4�&4,55'

Cle]hpe`]a Cle]hpe`]a�Él, 0 /72,+ 03,2 + + + /6,4 016,5�&.,50'
Mnackj�ee`]a Mnackj�ee`]a�ol, 0 /.7,. . + + + + /.7,.&.,10'
Nejjkpdane`]a Nejjkpdane`]a�ol, 0+3 031,1 2/+,7 6/,0 /4,1 . . +46 ,6&0 ,1/'
V]jphee`]a 9WXPWXIVWXM][�JMTT][ 2 02,1 . . . + . 02,1� &.,.5'

?j�.�ii�] E]h]pdae`]a :]VQLI�Y]ILV[XUI 2+3 201,7 4./,4 141,4 25,2 . . /214,4�&2,10'
N]cqne`]a N]cqne`�ol 2 70,2 /7,/ 07,. 52,. + . 0/2,3� &.,43'
Nkn_ahh]je`]a =M\ZWTQ[\PM[�MZQWUMZ][ 0 3,. . + + + . 3,.� &.�./'

?tee`]a A]hh]oeeeje`]a ;MW\ZaXIMIM�KITQNWZVQMV[Q[ 3 6,0 . . . . . 6,0� &.,.0'

iLGB



0..

bb

i� 2.

gN� 0.

- # - -

Cfdrob�>/2,�Obi^qfsb�^_rka^k`b�lc�̀ o^_�i^os^b�lod^kfwba�_v�
c^jfiv�colj�p^jmibp�`liib`qba�arofkd�>mofi�03+07*�0..5,




