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qeb�mbmqfab�_lkap+� Qebpb�cb^qrobp�pmb`fcv�qeb� 0*A�pqor`qrob�lc�qeb�_^`h_lkb)�lo�

mlivmbmqfab�`e^fk�tfqelrq�O�dolrmp+� Croqebo�m^`hfkd�lc�pb`lka^ov�pqor`qro^i�bibjbkqp�ql�

jfkfjfwb�qeb�evaolmel_f`�proc^`b�^ob^�obpriqp�fk�qeb�cloj^qflk�lc�lkb�lo�pbsbo^i�`ljm^`q�

dil_ri^o�rkfqp�`^iiba�alj^fkp+� >q�qefp�ibsbi)�qeb�lsbo^ii�pm^qf^i�^oo^kdbjbkq�l c�qeb�

mbmqfab�`e^fk�fk�qeobb�afjbkpflkp�fp�obcbooba�ql�^p�qeb�molqbfkìp�qboqf^ov�pqor`qrob�%Wr_^v)�

.665&+� Qeb�fjmloq^k`b�lc�qeb�molqbfk$p�mofj^ov�pqor`qrob�pelria�klq�_b�lsboillhba)�

eltbsbo+� Fq�fp�qefp�pfjmib�ifkb^o�pbnrbk`b�lc�̂ jfkl�^`fap�qe^q�af`q^qbp�qeb�riqfj^qb�

pqor`qrob�^ka�crk`qflk�lc�qeb�molqbfk+

.+.+/� Plro`bp�lc�>jfkl�>`fap

>jfkl�^`fap�obnrfoba�_v�jlpq�^kfj^ip�`^k�_b�l_q^fkba�bfqebo�colj�afbq^ov�lo�

_lafiv�plro`bp+� Fkdbpqba�molqbfk�fp�dbkbo^iiv�_olhbk�altk�fkql�^jfkl�^`fap�fk�qeb�qorb�

pqlj^`e�^ka�fkqbpqfkb)�^ka�^_plo_ba�colj�qeb�fkqbpqfkb�fkql�qeb�_illapqob^j)�molsfafkd�

^k�^jfkl�^`fa�mlli� clo�_lafiv�rp^db+� Fk�qfjbp�lc�peloq^db)�jrp`ib�molqbfk�pqlobp�`^k�_b�

jl_fifwba�lo�pb`obqlov�`biip�`^k�_b�pqfjri^qba�ql�pvkqebpfwb�^jfkl�^`fap�^ka�molqbfkp�HI�

QRXR�%Jbme^j)� .6538�Elijbp�^ka�Tfiplk)� .651&+� >jfkl�^`fap�^ob�`i^ppfcfba�^p�

bppbkqf^i�lo�klk*bppbkqf^i+� Efpqfafkb�%E&)�Fplibr`fkb�%F&)�Ivpfkb�%H&)�Ibr`fkb�%I&)
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Cfdrob�.+0�Qeb�Qeobb�Ibsbip�lc�Lod^kfw^qflk�fk�^�Cliaba�Molqbfk+� Afpqof_rqflk�lc�
qeb�^jfkl�^`fap�tfqefk�qeb�ifkb^o�pbnrbk`b�%lo�mofj^ov�pqor`qrob&�af`q^qbp�qeb�clia�^ka�
crk`qflk�lc�qeb�molqbfk+� Evaoldbk�_lka�kbqtlohp�%è&�^ka�obmb^qfkd�_^`h_lkb�^kdibp�
^ob�pbbk�fk�il`^i�pb`lka^ov�pqor`qrobp�ifhb�^*ebif`bp�^ka�M*pebbqp+� Qeb�qboqf^ov�
pqor`qrob�l c�qeb�molqbfk�fp�qeb�0-�^oo^kdbjbkq�l c�qebpb�pqor`qro^i�bibjbkqp�pl�^p�ql�
jfkfjfwb�evaolmel_f`�proc^`b+
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Jbqeflkfkb�%J&)�Qeoblkfkb�%Q&)�Mebkvi^i^kfkb�%C&)�Qovmqlme^k�%T&)�^ka�S^ifkb�%S&�^ob�

`lkpfaboba�bppbkqf^i�^jfkl�^`fap�%B>>p&+� Rkifhb�qeb�lqebop)�qebpb�kfkb�`^kklq�_b�

pvkqebpfwba�_v�qeb�_lav�fk�qfjbp�lc�kbba)�qebobclob�qebv�jrpq�_b�q^hbk�fk�qeolrde�qeb�afbq�

%Mropbo)� .64-&+� Qeb�^_plomqflk�lc�qebpb�B>>p�colj�afdbpqba�molqbfk�fp�qebobclob�sfq^i�clo�

qeb�j^fkqbk^k`b)�obmolar`qflk)�^ka�doltqe�l c �̂ ii�^kfj^ip)�_rq�fq�fp�l c�m^oqf`ri^o�

fjmloq^k`b�clo�efde*molar`fkd�a^fov�`^qqib+

.+/� MOLQBFK�FK�EFDE*MOLAR@FKD�A>FOV�@>QQIB

.+/+.� =j_dgt�?`h\i_�ajm�Kmjo`di

Qeb�i^`q^qfkd�j^jj^ov�bmfqebif^i�`bii�e^p�_bbk�abbjba�lkb�lc�qeb�jlpq�

jbq^_lif`^iiv�^`qfsb�`biip�clrka�fk�k^qrob+� Arofkd�i^`q^qflk)�qeb�j^jj^ov�qfpprbp�

^`efbsb�jbq^_lif`�moflofqv�lsbo�^ii�lqebo�qfpprbp�l c�qeb�_lav+� >q�mb^h�qfjbp)�

^mmolufj^qbiv�5-"�lc�qeb�bkbodv�^s^fi^_ib�ql�qeb�_lav�fp�rqfifwba�_v�qeb�j^jj^ov�`biip)�

mltbofkd�s^oflrp�bkwvjbp�^ka�qo^kpmloqbop�qe^q�^ob�fkslisba�fk�pr_pqo^qb�rmq^hb)�jfih�

pvkqebpfp)�^ka�pb`obqflk�%I^oplk)� .652&+� Bu`bmq�clo�bkbodv)� cf_bo)�^ka�t^qbo)�i^`q^qfkd�

^kfj^ip�obnrfob�jlob�molqbfk�qe^k�^ii�lqebo�krqofbkqp�`lj_fkba�%Jfiibo)� .646&+� Ql�

^``ljjla^qb�qeb�fk`ob^pba�obnrfobjbkqp�lc�qeb�moflofqv� qfpprb)�qeb�^kfj^i�^iqbop�fqp�

m^qqbok�lc�krqofbkq�m^oqfqflkfkd�^jlkd�qfpprbp+� Elojlkb�`e^kdbp�^ppl`f^qba�tfqe�

i^`q^qflk�^mmb^o�ql�obdri^qb�qeb�jbq^_lifpj�lc�qeb�qfpprbp� fk�t^vp�tef`e�bke^k`b�qeb�o^qb�

lc�pr_pqo^qb�bkqov�fkql�qeb�jbq^_lif`�mlli)�afjfkfpe�qebfo�rqfifw^qflk�_v�lqebo�qfpprbp�klk*�

bppbkqf^i�ql�i^`q^qflk)�^rdjbkq�qebfo�m^oqfqflkfkd�ql�j^jj^ov�di^kap�_v�`^oafls^p`ri^o�

`lkqoli)�^ka�c^`fifq^qb�qe^q�j^jj^ov�rmq^hb�_v�pqfjri^qfkd�^mmolmof^qb�qo^kpmloq�pvpqbjp�

il`^qba�fk�`biip�%Jbme^j)� .6538�I^oplk)� .652&+� Bppbkqf^iiv)�qeb�lkpbq�lc�i^`qldbkbpfp�

pfdk^ip�^�krqofbkq�ao^fk�qlt^oap�qeb�j^jj^ov�di^ka�ql�jbbq�fqp�jbq^_lif`�abj^kap+�

@bkqo^i�ql�jbq^_lifpj�fp�qeb�pvkqebpfp�lc�molqbfkp)�_b`^rpb�^ii�bkwvjbp�^ka�jlpq
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jbj_o^kb�qo^kpmloqbop�tef`e�obdri^qb�`biiri^o�jbq^_lifpj�^ob�molqbfkp+� Qeb�lkpbq�lc�

m^oqrofqflk�pqfjri^qbp�dbkb�qo^kp`ofmqflk�^ka�pvkqebpfp�lc�qebpb�molqbfkp�^p�tbii�^p�jfih�

molqbfkp�%B`hboq�IM�EO'%� .655&+� Clo�qefp�pvkqebpfp�ql�q^hb�mi^`b)�qeb�^jfkl�^`fap�jrpq�_b�fk�

^abnr^qb�prmmiv+

.+/+/� K\oc�ja�?db`nodji�\i_�<]njmkodji

Fk�orjfk^kqp)�pr`e�^p�a^fov�`^qqib)�^mmolufj^qbiv�3-�ql�4-"�lc�qeb�molqbfk�qe^q�fp�

q^hbk�fkql�qeb�_lav�fp�abdo^aba�_v�orjbk�jf`ollod^kfpjp�tebk�fq�ob^`ebp�qeb�orjbk+�

M^qet^vp�fiirpqo^qfkd�orjbk�jf`ol_f^i�^`qfsfqv�^ka�orjfk^kq�afdbpqflk�^ob�tbii�abcfkba�

%Adbpm`�.+1&+� Qeb�jf`ol_bp�elrpba�qebob�e^sb�mofj^ofiv�jbj_o^kb*_lrka�molqb^pbp�^ka�

mbmqfa^pbp�qe^q�_ob^h�plir_fifwba�molqbfk�altk�fkql�mbmqfabp)�^jfkl�^`fap)�^ka�^jjlkf^�

%Erqgbkp�IJ�EO'%� .6638�@ero`e)� .655&+� Qefp�evaolivpfp�^q�qeb�`bii�proc^`b�mbojfqp�afob`q�

^``bpp�ql�qeb�molar`qp�lc�abdo^a^qflk�^ka�o^mfa�^_plomqflk�fkql�qeb�`bii+� Qeb�bka�

molar`qp�pbosb�klq�lkiv�^p�kfqoldbk�plro`bp�clo�qeb�jf`ollod^kfpjp)�_rq�^ipl�^p�plro`bp�lc�

_rfiafkd�_il`hp�clo�lqebo�jlib`ribp�lo�plro`bp�lc�̀ ^o_lk�^ka�bkbodv�tebk�qeb�

mbmqfabp,^jfkl�^`fap�^ob�fk�bu`bpp�%@ero`e)� .655&+� Pljb�lc�qeb�ab^jfk^qba�^jfkl�^`fap�

^ob�`lksboqba�ql�fjmloq^kq�_o^k`eba*`e^fk�c^qqv�^`fap)�clo�fkpq^k`b�%k*s^ibo^qb)�

fpls^ibo^qb)�fpl_rqvo^qb)�^ka�/*jbqevi_rqvo^qb&+� Qebpb�m^oqf`ri^o�c^qqv�^`fap�^ob�bppbkqf^i�

doltqe�c^`qlop�^ka�pbosb�^p�mob`roplop�clo�_^`qbof^i�`bii�t^ii�`ljmlkbkqp�%@ero`e)� .655&+�

Qeb�orjbk�jf`ol_bp�rpb�qeb�^jjlkf^)�pljb�pricro�̂ ka�klk*molqbfk�kfqoldbk)�^ka�^�i^odb�

mloqflk�lc�qeb�if_bo^qba�^jfkl�^`fap�fk�loabo�ql�pvkqebpfwb�qebfo�ltk�molqbfk+� Fq�fp�qefp�

jf`ol_f^i�molqbfk�tef`e�pbosbp�^p�qeb�mofj^ov�plro`b�l c �̂ jfkl�^`fap�clo�qeb�orjfk^kq�

^kfj^i�%Erqgbkp�bo�Å,+)� .6638�@ero`e)� .6558�@e^irm^)� .6428�Erkd^qb)� .633&+

Orjbk�jf`ol_bp�dbkbo^iiv�`lkq^fk�^_lrq�32"�l c�qebfo�aov�j^qqbo�̂ p�`orab�molqbfk�

%Jfiibo)� .646&+� Qebv�^ob�e^osbpqba�_v�qeb�^kfj^i)�^ka�qldbqebo�tfqe�cbba�molqbfk�tef`e



))

?illaJ@?AM� IAF
ÖJ@M
*SC+>å� 6 J �

N J �*Bkbqd;
Gdq`m

Jf`ol_bp Ö@EL

?lav�qfpprb� S� ì
Jfih�
Molqbfk

Cfdrob�.+1�M^qe�lc�Afdbpqflk�^ka�>_plomqflk� fk� qeb�Orjfk^kq+� 3-*4-"�lc�qeb�molqbfk�
qe^q�fp�q^hbk�fkql�qeb�_lav�fp�abdo^aba�%AM&�tebk�fq�ob^`ebp�qeb�obqf`ril*orjbk�%OO&+�
Jf`ol_bp�qe^q�^ob�mobpbkq�qebob�rpb�qeb�molqbfk�^p�^�plro`b�lc�kfqoldbk)�mbmqfabp)�^ka�^jfkl�
^`fap+� >iqelrde�qebv�rpb�jlpq�lc�qebpb�bkamolar`qp�ql�molar`b�qebfo�ltk�molqbfk�%J@M&)�
qebv�abmbka�lk�pljb�lc�qeb�^jfkl�^`fap�^p�^�plro`b�lc�_rfiafkd�_il`hp�clo�lqebo�jlib`ribp�
ifhb�sli^qfib�c^qqv�̂ `fap�%SC>&+�Qeb�jf`ol_bp�%J@?&�^ka�rkafdbpqba�afbq^ov�molqbfk�%R{M&�
qo^sbi� fkql�qeb�^_lj^prj�%>&�tebob�qeb�ilt�mE�^ka�^`qfsfqv�lc�mbmpfk�^`q�ql� ivpb�qeb�
_^`qbof^i�`biip�^ka�evaolivwb�qeb�molqbfkp+� Croqebo�afdbpqflk�l c�qeb�molqbfkp�fp�^`efbsba�_v�
qeb�afdbpqfsb�bkwvjbp�%m^k`ob^qf`�^ka�ebm^qf`�pb`obqflkp&�qe^q�^ob�jbq�fk�qeb�pj^ii�fkqbpqfkb+�
>jfkl�^`fap�^ka�pljb�pj^ii�mbmqfabp�^ob�^_plo_ba�qebob�^ka�qebk�qo^kpmloqba�_v�qeb�
_illapqob^j�ql�qeb�ifsbo+� Ql�jbbq�qeb�efde�abj^kap�lc�qeb�j^jj^ov�di^kap)�^�i^odb�
mloqflk�l c�qeb�^jfkl�^`fap�^ob�`^oofba�ql�qeb�j^jj^ov�bmfqebif^i�`biip�ql�_b�rpba�clo�_lafiv�
^ka�jfih�molqbfk�pvkqebpfp+� Lqebo�̂ jfkl�^`fap�^ob�rpba�clo�j^fkqbk^k`b�^ka�doltqe�lc�
_lav�qfpprbp+� Fk�qfjbp�lc�kbba)�qeb�^kfj^i�ao^tp�rmlk�^jfkl�^`fap�^p�^�plro`b�l c�dir`lpb�
^ka�bkbodv�%@EL&+� Qefp�dir`lkbldbkbpfp�q^hbp�mi^`b�fk�qeb�ifsbo+� Molqbfk�qe^q�fp�klq�
afdbpqf_ib�_v�qeb�^kfj^i�fp�bu`obqba�fk�qeb�cb`bp+� %Jlafcfba�colj�@ero`e)� .655+&
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bp`^mbp�lo�_vm^ppbp�abdo^a^qflk�fk�qeb�orjbk)�qo^sbi� croqebo�altk�qeb�afdbpqfsb�qo^`q�fkql�

qeb�lj^prj�^ka�qebk�qeb�^_lj^prj�lo�qorb�pqlj^`e�%@ero`e)� .6558�Erkd^qb)� .633&+�

Qebob)�qeb�ilt�mE�%/&�^ka�ql�pljb�buqbkq�qeb�`e^kdb�fk�lpjlqf`�mobpprob�fkar`b�ivpfp�lc�

qeb�jf`ol_f^i�`bii�t^iip�^ka�rkcliafkd�lc�qeb�molqbfkp+� Pfk`b�qeb�`bii�t^iip�^ob�efde�fk�

ifmlmolqbfk)�mbmpfk�fk�qeb�d^pqof`�grf`b�^rdjbkqp�qeb�ivpfp�mol`bpp�^ka�fkfqf^qbp�molqbfk�

_ob^haltk�qeolrde�`ib^s^db�lc�mbmqfab�_lkap�%>pmirka)� .661&+� >p�qeb�_lirp�m^ppbp�fkql�

qeb�pj^ii�fkqbpqfkb)�^ih^ifkb�pb`obqflkp�^ob�^aaba�colj�qeb�ifsbo)�m^k`ob^p)�^ka�fkqbpqfk^i�

jr`lp^+� Tebk�qeb�mE�^mmol^`ebp�kbrqo^ifqv�%4*4+2&)�qeb�qovmpfk)�`evjlqovmpfk)�^ka�

`^o_luvmbmqfa^pb�>�fk�qeb�pb`obqflkp�_bdfk�ql�abdo^ab�qeb�molqbfkp�^ka�mbmqfabp�jlob�

buqbkpfsbiv�%@ero`e)� .655&+� If_bo^qba�^jfkl�^`fap�^ka�peloq�mbmqfabp�^ob�qebk�

qo^kpmloqba�^`olpp�qeb�fkqbpqfk^i�t^ii�^ka�`^oofba�sf^�qeb�mloq^i�sbfk�ql�qeb�ifsbo+� Qebob)�

qebv�j^v�m^pp�afob`qiv�fkql�qeb�pvpqbjf`�`fo`ri^qflk�^ka�qo^sbi�ql�lqebo�qfpprbp�lc�qeb�

_lav)�lo�qebv�j^v�glfk�qeb�_lavìp�dbkbo^i�^jfkl�^`fa�mlli�ql�_b�rpba�clo�molqbfk�

pvkqebpfp+� Fk�^aafqflk�ql�prmmivfkd�_rfiafkd�_il`hp�clo�jfih�^ka�_lafiv�molqbfkp�fk�qeb�

j^jj^ov�di^ka�^ka�_lafiv�molqbfkp�fk�lqebo�qfpprbp)�qeb�^jfkl�^`fap�j^v�_b�ao^tk�rmlk�

ql�molar`b�dir`lpb�fk�qeb�ifsbo�arofkd�qfjbp�lc�bkbodv�peloq^db+� Qefp�fp�^�jbq^_lif`^iiv�

bumbkpfsb�m^qet^v)�eltbsbo)�_b`^rpb�qeb�kfqoldbk�obib^pba�arofkd�ab^jfk^qflk�jrpq�_b�

`^mqroba�fk�qeb�cloj�lc�rob^�^ka�bu`obqba�%Erqgbkp�IV�E M % � .663&+� >kv�bu`bpp�^jfkl�^`fap�

m^pp�colj�qeb�qfpprbp�_^`h�ql�qeb�ifsbo�tebob�qebv�^ob�bfqebo�rpba�clo�lkb�lc�qeb�^_lsb�

pvkqebqf`�m^qet^vp)�lo�̀ lksboqba�ql�^jjlkf^�^ka�hbql�^`fap+

.+/� E �@nn`iod\g�<hdij�<^d_�M`lpdm`h`ion

>_lrq�3-"�l c�qeb�^jfkl�^`fap�l c�qeb�^kfj^i�_lav�`lkpfpq�l c�bppbkqf^i�lkbp�

`ljm^oba�ql�1-"�qe^q�^ob�klk*bppbkqf^i�%Jfiibo)� .646&+� Qeb�qfpprbp�lc�̀ ^qqib)�^p�fk�lqebo�

^kfj^ip)�`^kklq�pvkqebpfwb�qeb�`^o_lk�`e^fk�lc�qebpb�bppbkqf^i�^jfkl�^`fap+� Pl)�fk�loabo



.-

ql�j^fkq^fk�pr`e�^�efde�ibsbi�l c�bppbkqf^i�^jfkl�^`fap)�qeb�orjfk^kq�abmbkap�rmlk�qeb�

afbq^ov�molqbfk�^ka�jf`ol_bp�qe^q�ob^`e�qeb�fkqbpqfkb+� Fk�j^kv�orjfk^kqp)�qeb�B>>�

`lkqbkq�l c�jf`ol_f^i�molqbfk�^ka�rkafdbpqba�cbba�molqbfk�fp�prccf`fbkq�ql�jbbq�qebfo�

afbq^ov�kbbap+� Eltbsbo)�qeb�^jfkl�^`fa�pvkqebpfp�_v�jf`ol_bp�fp�klq�prccf`fbkq�ql�jbbq�

qeb�obnrfobjbkqp�clo�o^mfa�doltqe�^ka�efde�molar`qflk�fk�aljbpqf`�orjfk^kqp�%@ero`e)

.655&+� Fk�c^`q)�jf`ol_f^i�abdo^a^qflk�lc�cbba�molqbfkp�arofkd�i^`q^qflk�j^v�bu`bba�

jf`ol_f^i�molqbfk�pvkqebpfp�^ka�obpriq�fk�^�kbq�ilpp�lc�afbq^ov�molqbfk+� Qeb�fjm^`q�lc�qefp�

orjbk�jf`ol_f^i�abdo^a^qflk�fp�klq�ifjfqba�ql�molqbfk�nr^kqfqv8� fq�^ccb`qp�molqbfk�nr^ifqv�

^p�tbii+� Jf`ol_f^i�molqbfk�pvkqebpfwba�fk�qeb�orjbk�albp�klq�mlppbpp�^k�fab^i�_^i^k`b�lc�

bppbkqf^i�^jfkl�^`fap+� Qeb�obpriq�fp�^�c^foiv�i^odb�abcf`fq�fk�qeb�^jfkl�^`fap�jbqeflkfkb�

%J&�^ka�ivpfkb�%C@&)�^ka�^�ibppbo�abcf`fq�fk�lqebo�^jfkl�^`fap�fk`irafkd�qeoblkfkb�%Q&�^ka�

ibr`fkb�%I&�%Lophls�IV�EO'%� .6548�@e^irm^)� .6428�Pqbj�IV�E�'%� .6528�>pebp�IV�EO'%� .662&+�

C^ojbop�qov�ql�jbbq�qebpb�obnrfobjbkqp�_v�rpfkd�bumbkpfsb�prmmibjbkqp�ifhb�ol^pqba�

plv_b^k�^ka,lo�molqb`qba�B>>p�lo�lqebo�_v*molar`qp�pr`e�^p�cfpe�jb^i+

.+0� LMQFJFWBA�CBBAFKD�QB@EKLILDV

.+0+.� =`i`ado�ja�@<<�@imd^c`_�Kmjo`din
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E^jfiqlk�pvofkdb+� Lk`b�^ii�l c�qeb�p^jmibp�e^a�_bbk�il^aba)�qeb�dbi�t^p�ork�clo� .� e�^q�

.--�S�^ka�0-�j>+

/+.+4� B`g�No\didib

Tebk�molqbfk�p^jmibp�^ob�ork�lk�PAP*M>DB)�qebv�`^ojlq�_b�sfpr^ifwba�rkqfi� qebv�

e^sb�_bbk�pq^fkba+� PAP*M>DB�_v�qeb�jbqela�lc�I^bjjif� cliiltba�_v�@llj^ppfb�

?ofiif^kq�?irb�O*/2-�pq^fkfkd�t^p�pq^ka^oa�mol`barob�clo�molqbfk�obpb^o`ebop+� Abqb`qflk�

lc�molqbfkp�tfqe�@llj^ppfb�?irb�obnrfobp�^�i^odb�^jlrkq�l c�p^jmib)�eltbsbo�%-+.*.�[[d�,�

_^ka&+� Tfqe�J?*i� _bfkd�molar`ba�fk�lkiv�jfiifdo^j�nr^kqfqfbp)�qeb�rpb�l c�qefp�mol`barob�

t^p�abbjba�t^pqbcri)�^ka�lcqbk�qfjbp)�qeb�mobpbk`b�l c�mrob�molqbfk�lo�̀ lkq^jfk^kqp
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tlria�dl�rkabqb`qba+� Pfk`b�pfisbo�pq^fkfkd�fp�c^pqbo�̂ ka� .-*2-�clia�jlob�pbkpfqfsb�qe^k�

@llj^ppfb�pq^fkfkd�%abqb`qp� F*FL�kd,�_^ka&)�J?*.� dbip�tbob�pq^fkba�rpfkd�^�pfisbo�

pq^fkfkd�hfq�colj�?fl*O^a�%?fl*O^a�?riibqfk� .-568�?fl*O^a� .665,6�@^q^ildrb8�D^ii^debo)�

.6628�Jboofi)� .66-&+

Adbpm`�/+0�peltp�^�qvmf`^i�PAP*M>DB�^k^ivpfp�^q�s^oflrp�pq^dbp�lc�J?*.�

mrofcf`^qflk+� P^jmibp�tbob�q^hbk�_lqe�_bclob�^ka�^cqbo�`ib^s^db�lc�qeb�crpflk�molqbfk�

^ka�`eb`hba�lk�dbi�ql�bkprob�qe^q�c^`qlo�U^�^`qfsfqv�t^p�lmqfj^i+� >ifnrlqp�colj�qeb�cfk^i�

mrofcfba�co^`qflkp�tbob�^ipl�il^aba�lkql�qeb�dbi� fk�loabo�ql�abqbojfkb�tef`e�lkbp�

`lkq^fkba�J?*.+� Mrofqv�lc�qeb�p^jmibp�^cqbo�flk*bu`e^kdb�`eolj^qldo^mev�t^p�_^pba�lk�

qeb�^_pbk`b�lc�_^kap�e^sfkd�^�afccbobkq�jlib`ri^o�tbfdeq�qe^k�J?*i+

/+.+5� >ji^`iom\odji

Qelpb�co^`qflkp�fabkqfcfba�^p�`lkq^fkfkd�mrob�molqbfk�tbob�mlliba�qldbqebo�̂ ka�

`lk`bkqo^qba�rkabo�kfqoldbk�rpfkd�^k�>jf`lk�riqo^cfiqo^qflk�rkfq�%>jf`lk+�L^hsfiib)

LK&+� Croqebo�`lk`bkqo^qflk�t^p�^`efbsba�rpfkd�@bkqof`lk� .-�`lk`bkqo^qfkd�qr_bp�

%>jf`lk)�L^hsfiib)�LK&+

/+/� P>JMIB�MOBM>O>QFLK

/+/+.� Kmjo`di�Lp\iodo\odji

?bclob�^�molqbfk�p^jmib�`^k�_b�rpba�fk�^k�bumbofjbkq)�fqp�`lk`bkqo^qflk�jrpq�_b�

abqbojfkba+� Qeb�`lk`bkqo^qflk�lc�molqbfk�fk�^�dfsbk�plirqflk�t^p�abqb`qba�rpfkd�qeb�

?f`fk`elkfkf`�>`fa�>pp^v�Hfq�%?@>8�Pfdj^)�L^hsfiib)�LK&+� Qefp�lccbop�^�`lilofjbqof`�

^pp^v�fk�tef`e�qeb�`lmmbo�%FF&�pric^qb�lc�qeb�pq^ka^oa�tlohfkd�ob^dbkq�%PTO&�fp�obar`ba�

_v�qeb�molqbfkp+� Qeb�@r�%F&�qe^q�fp�clojba�ob^`qp�tfqe�_f`fk`elkfkf`�^`fa�fk�qeb�PTO�ql
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1.

vfbia�^�mromib�`ljmibu+� Pfk`b�qeb�`lilo�`e^kdb�fp�molmloqflk^i�ql�qeb�^jlrkq�lc�molqbfk�

fk�plirqflk)�qeb�`lk`bkqo^qflk�lc�̂ k�rkhkltk�molqbfk�p^jmib�`^k�_b�`^i`ri^qba�_v�

`ljm^ofplk�tfqe�pq^ka^oap�lc�hkltk�nr^kqfqv�%?lsfkb�Pborj�>i_rjfk7� F�jd,jI�

prmmifba�tfqe�qeb�?@>�hfq+�Pfdj^&+� Qeb�^_plo_^k`b�lc�qeb�p^jmib�^q�23/�kj�t^p�

qebobclob�jb^proba�rpfkd�^�pmb`qolmelqljbqbo�̂ ka�`ljm^oba�tfqe�qeb�^_plo_^k`b�lc�qeb�

pq^ka^oap+

/+/+/� <nn`nnh`io�ja�Kpmdot

Clo�̂ ii�lc�qeb�bumbofjbkqp�mboclojba)� fq�t^p�fjmloq^kq�ql�^ppbpp�qeb�mrofqv�lc�qeb�

molqbfk�p^jmib+� Rkabo�`boq^fk�`fo`rjpq^k`bp)�mobm^o^qflkp�lc�J?*.� pelt�qeb�mobpbk`b�

l c �̂ �abdo^a^qflk�molar`q)�e^sfkd�^�jlib`ri^o�tbfdeq�lc�5�hA^�%Cfdrob�/+1&+� ?^pba�lk� fqp�

jlib`ri^o�tbfdeq�^ka�fqp�^_fifqv�ql�`l*mrofcv�tfqe�J?*.)�qeb�`lkq^jfk^kq�fp�_bifbsba�ql�

_b�^�qork`^qba�rkfq�lc�J?*i+� Fc�qeb�mrofqv�l c �̂ �p^jmib�fp�_bilt�6-")�fq�`^kklq�_b�rpba�clo�

`boq^fk�qvmbp�lc�bumbofjbkqp�^p�qeb�iltbo�jlib`ri^o�tbfdeq�`lkq^jfk^kqp�tlria�fkqbocbob�

tfqe�qeb�^k^ivpfp+� PAP*M>DB�t^p�qebobclob�`^oofba�lrq�ql�bkprob�qe^q�p^jmibp�tbob�

dob^qbo�qe^k�6-�mbo`bkq�mrob�clo�jlpq�pqrafbp+� >�iltbo�mrofqv�t^p�^``bmq^_ib�clo�qeb�

abdo^a^qflk�bumbofjbkqp)�eltbsbo)�pfk`b�qebv�fkslisba�qeb�rpb�lc�̂ �abkpfqljbqbo�tef`e�

`lria�_b�afob`qba�ql�jb^prob�lkiv�qeb�abpfoba�_^ka+

/+/+0� =paa`m�@s^c\ib`

Qeb�bumbofjbkqp�mobpbkqba�fk�qefp�qebpfp�obnrfoba�qe^q�qeb�molqbfkp�_b�afpplisba�fk�

plirqflkp�lqebo�qe^k�qeb�cfk^i�mrofcf`^qflk�_rccbo�%QB�_rccbo)�mE�5+-&+� Qtl�qb`ekfnrbp�

tbob�rqfifwba�ql�qo^kpcbo�qeb�molqbfk�_bqtbbk�_rccbop+� Fk�qeb�cfopq�qb`ekfnrb)�molqbfk�

p^jmibp�tbob�af^ivpba�_v�mi^`fkd�qebj�fk�mlolrp�_^dp�l c�0+2�hA^�jlib`ri^o�tbfdeq�`rq
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lcc�%JT@L&�^ka�fjjbopfkd�qebj�fk� .---�slirjbp�lc�qeb�^mmolmof^qb�_rccbo+� >dfq^qflk�

^q�1ê@� clo�̂ �jfkfjrj�lc�qtbisb�elrop�tfqe�qtl�_rccbo�`e^kdbp�obpriqba�fk�^abnr^qb�

_rccbo�bu`e^kdb+� Fk�qeb�pb`lka�qb`ekfnrb)�_rccbo�bu`e^kdb�t^p�^``ljmifpeba�rpfkd�pfwb�

bu`irpflk�`eolj^qldo^mev+� >� 2�jI�Pbme^abu�D*FL�`lirkj�t^p�bnrfif_o^qba�tfqe�3-�

jI�l c�abpfoba�_rccbo�_bclob�il^afkd�qeb�molqbfk�p^jmib+� Tebk�qeb� .*.+2�jI�p^jmib�t^p�

il^aba)�qeb�`ljmlkbkqp�lc�qeb�lkdfk^i�_rccbo�tbob�obq^fkba�^q�qeb�qlm+� ?b`^rpb�qeb�

molqbfk�t^p�jr`e�i^odbo�qe^k�qebpb�m^oqf`ibp)� fq�ciltba�qeolrde�nrf`hiv�^ka�t^p�birqba�

tfqe�qeb�kbt�_rccbo+� Lkb�jI�co^`qflkp�tbob�`liib`qba)�tfqe�qeb�molqbfk�_bfkd�birqba�fk�

co^`qflkp�1�qeolrde�5+
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>C<KO@M�0�*�HPO<IO�.� 8� H=*g*>TN�?DH@M

0+.� ingOMJ?P>ODJI

0+.+.� ?`ndbi�ja�oc`�Hpo\io

Mobsflrp�pqrafbp�e^sb�peltk�qe^q�J?*.� fp�klq�pq^_ib�bklrde�clo�fqp�abpfoba�

^mmif`^qflk�fk�orjfk^kq�krqofqflk+� Fk�fqp�mobpbkq�cloj)�J?*.�tlria�_b�o^mfaiv�abdo^aba�

_v�orjbk�molqb^pbp�%J^`@^iirj�IV�E M % � .664&+� >k�^iqbok^qfsb�cloj�tfqe�fk`ob^pba�orjbk�

pq^_fifqv�qerp�kbbap�ql�_b�`ob^qba+� Qefp�molqbfk�tlria�_b�`^m^_ib�lc�m^ppfkd�qeolrde�qeb�

orjbk�sfoqr^iiv�rk^iqboba�fk�pbnrbk`b)�^ka�abifsbofkd�^�efde�nr^kqfqv�lc�bppbkqf^i�^jfkl�

^`fap�croqebo�altk�qeb�afdbpqfsb�qo^`q�clo�afdbpqflk�^ka�^_plomqflk+

Qebob�^ob�qtl�t^vp�fk�tef`e�qeb�pq^_fifqv�lc�J?*.� `lria�_b�bke^k`ba+� Pfk`b�fq�fp�

2-"�rkcliaba�^q�orjbk�qbjmbo^qrob)�qeb�molqbfk�`lria�_b�obkaboba�jlob�obpfpq^kq�ql�

abdo^a^qflk�_v�fk`ob^pfkd�fqp�qeboj^i�pq^_fifqv)�`^rpfkd�fq�ql�_b�jlob�pq^_ib�^ka�cliaba�^q�

orjbk�qbjmbo^qrob+� J^kv�obpb^o`ebop�e^sb�peltk�qe^q�^�dob^qbo�cliafkd�pq^_fifqv�obpriqp�

fk�dob^qbo�molqblivqf`�obpfpq^k`b�%Dlia_bod�IV�EO'%� .6538�Er^kd�IV�EO'%� .6618�If^l)� .6608�

P`ebfk)� .6568�V^kd�^ka�Qplr)� .662&+� Clo�J?*.)�qefp�`lria�_b�^`efbsba�bfqebo�_v�

bkdfkbbofkd�clia�pmb`fcfbop� fkql�fqp�qboqf^ov�clia)�lo�_v�bke^k`fkd�qeb�m^`hfkd�^ka�

evaolmel_f`fqv�lc�qeb�_rkaib�`lob+

>klqebo�t^v�fk�tef`e�qeb�orjbk�pq^_fifqv�lc�J?*.� `lria�_b�fk`ob^pba� fp�_v�

ab`ob^pfkd�qeb�^jlrkq�lc�proc^`b�^ob^�qe^q�fp�^s^fi^_ib�ql�orjbk�bkwvjbp+� Qefp�`^k�_b�

^``ljmifpeba�_v�ifkhfkd�jlkljbof`�rkfqp�qldbqebo)�bfqebo�qeolrde�^�`ls^ibkq�_lka�lo�

qeolrde�bumobppflk�^p�^�mlivjbo+� Tfqe�qeb�rkfqp�pl�`ilpbiv�^mmlpba)�lkb�tlria�j^ph�^�

`boq^fk�mloqflk�lc�molqb^pb�q^odbqp�lk�qeb�lqebo�̂ ka�qebob_v�`lkcbo�dob^qbo�molqblivqf`�

obpfpq^k`b�ql�qeb�ifkhba�molqbfk+
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Fq�t^p�qefp� i^qqbo�^mmol^`e�qe^q�t^p�q^hbk�ql�abpfdk�qeb�cfopq�J?*i� jrq^kq+� Fk�

loabo�ql�obar`b�qeb�proc^`b�^ob^�bumlpba�_v�b^`e�J?*.� jlkljbo)�^�jrq^kq�`^m^_ib�lc�

afpricfab�ifkh^db�t^p�bkdfkbboba+� >p�pbbk�fk�cfdrob�0+.)�eltbsbo)�^�afpricfab�_lka�`^k�

lkiv�cloj�tebk�qeb�pricevaovi�dolrmp�l c�qtl�`vpqbfkb�obpfarbp�^ob�kb^o�lkb�^klqebo�^ka�

bumlpba�ql�lufafwfkd�`lkafqflkp�%Cofbaj^k)� .6408�@obfdeqlk)� .656&+� Pfk`b�J?*.� e^p�kl�

`vpqbfkb�obpfarbp)�qeb�cfopq�pqbm�fk�qeb�`ob^qflk�lc�qeb�afpricfab�jrq^kq�t^p�ql�abqbojfkb�

qeb�_bpq�mlpfqflk� clo�qeb�`vpqbfkb�obpfarb+� Tfqe�fqp�cobb�pricevaovi�dolrm)�qefp�`vpqbfkb�

jrq^qflk�tlria�klq�lkiv�pbosb�^p�^�jlabi� clo�pqravfkd�qeb�bccb`q�lc�lifdljbofw^qflk�lk�

pq^_fifqv)�_rq�^ipl� fq�tlria�molsfab�^�jb^kp�lc�_fkafkd�eb^sv�jbq^i�flkp�ql�qeb�molqbfk�ql�

c^`fifq^qb�^k^ivpfp�_v�u*o^v�afcco^`qflk�%Cofbaj^k)� .6408�Obbp�IV�E M%� .66/&+

0+.+/� Molqbfk�Bkdfkbbofkd

Clo�qeb�pricevaovi�dolrm�lc�qeb�`vpqbfkb�obpfarb�ql�_b�`^m^_ib�lc�clojfkd�^�

afpricfab�_lka�tfqe�^�kbfde_lofkd�J?*.� rkfq)� fq�e^a�ql�_b�bkdfkbboba�fk�^�mlpfqflk�qe^q�

tlria�_b�bumlpba�ql�qeb�^nrblrp�bksfolkjbkq+� Obcboofkd�ql�qeb�qlm�altk�sfbt�lc�qeb�

_rkaib�%cfdrob�.+2)�m+� .2&)�fq�fp�b^pv�ql�pbb�qe^q�mlpfqflkp� _ $)� `� ^ka� c �lc�qeb�ebmq^a�

obmb^q�^ob�il`^qba�lk�qeb�evaolmefif`)�bumlpba�proc^`b�lc�qeb�clro�ebif`bp+� >kv�lc�qebpb�

qeobb�mlpfqflkp�tbob�abbjba�prfq^_ib�clo�qeb�`vpqbfkb�jrq^qflk+� Tebk�pbib`qfkd�qeb�

^mmolmof^qb�^jfkl�^`fa�ql�_b�obmi^`ba)�`^ob�e^a�ql�_b�q^hbk�klq�lkiv�ql�^slfa�^iqbofkd�qeb�

bppbkqf^i�^jfkl�^`fa�`lkqbkq)�_rq�^ipl�ql�bkprob�qe^q�qeb�`vpqbfkb�tlria�lccbo�pfjfi^o�

molmboqfbp�ql�qeb�mlpfqflk�fq�tlria�_b�cfiifkd+� Fq�fp�^�tbii*bpq^_ifpeba�c^`q�qe^q�qeb�jf`ol*

bksfolkjbkq�l c�qeb�ebmq^a�mlpfqflkp�^iilt�clo�fk`lomlo^qflk�lc�lkiv�`boq^fk�^jfkl�^`fap�

%M^if^h^pfp�^ka�Hlhhfkfafp)� .66/8�?b^robd^oa�IV�EO'%� .662&+� Lqebotfpb)�qeb�pqor`qrob�^ka�

pq^_fifqv�lc�qeb�_rkaib�`lria�_b�afpqloqba�fk�loabo�ql�^``ljjla^qb�qeb�êclobfdk�obpfarbë
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%?loal�^ka�>odlp)� .66.&+� >p�^�obpriq)�^k�^pm^o^dfkb�obpfarb�%K&�fk�mlpfqflk�60�lc�qeb�

_rkaib�t^p�`elpbk�clo�obmi^`bjbkq+� ?bfkd�fk�mlpfqflk� `� )�fq�t^p�mobaf`qba�ql�_b�bumlpba�

ql�qeb�bksfolkjbkq�^ka�fqp�molmboqfbp�^ob�pfjfi^o�ql�qelpb�lc�̀ vpqbfkb)�f+b+�mli^o�̂ ka�

rk`e^odba+� >p�peltk�fk�c~drob�0+/)�qeb�`vpqbfkb�tlria�_b�il`^qba�kb^o�qeb�bka�l c�qeb�

clroqe�ebifu�^ka�`^m^_ib�lc�clojfkd�^k�fkqbojlib`ri^o�afpricfab�tfqe�^�kbfde_lofkd�

jlkljbo+

0+.+0� Dbkbqf`�Bkdfkbbofkd

Lk`b�qeb�mlpfqflk�lc�qeb�`vpqbfkb�jrq^qflk�t^p�abqbojfkba)� qeb�kbuq�pqbm�t^p�ql�

ab`fab�lk�qeb�_bpq�^ka�b^pfbpq�jlab�lc�jrq^qfkd�qeb�J?*i*mJ>qI`/�mi^pjfa+� QD@�t^p�

qeb�`lalk�`elpbk�clo�fk`lomlo^qflk�fkql�qeb�jrq^kq�mi^pjfa)�clo�fqp�mobcbooba�bumobppflk�

fk�3'GROM'� ?v�illhfkd�^q�qeb�obpqof`qflk�pfqbp�lk�qeb�mi^pjfa)� fq�t^p�clrka�qe^q�qeb�

obpqof`qflk�bkwvjbp�<UVO�^ka�5MQH>O�b^`e�`rq�J?*.� ^q�^�rkfnrb�pfqb�fk�qeb�obdflk�tebob�

qeb�jrq^qflk�tlria�_b�fkqolar`ba�%Cfdrob�0+0&� Fq�t^p�ab`faba�qe^q�obmi^`bjbkq�l c�qefp�

obdflk�tfqe�^�jrq^qba�pbdjbkq�%f+b+� ê`^ppbqqbë&�tlria�_b�qeb�pfjmibpq�^ka�nrf`hbpq�

jbqela�lc�jrq^qfkd�qeb�dbkb+� @^ppbqqb�jrq^dbkbpfp�tfqe�afob`qflk^i�pr_*`ilkfkd�t^p�

qebobclob�qeb�jlab�`elpbk�ql�obmi^`b�qeb�k^qfsb�J?*.� pbnrbk`b�tfqe�qeb�jrq^qflk+�

Lifdlkr`iblqfabp�@vp�.� ^ka�@vp/�tbob�abpfdkba�pr`e�qe^q)�tebk�^kkb^iba)�qebv�tlria�

cloj�^�apAK>�`^ppbqqb�qe^q�`lkq^fkba�qeb�QD@�`lalk�fkpqb^a�lc�qeb�>>@�`lalk�^ka�

`loobpmlkaba�ql�qeb�obdflk�_bqtbbk�4UVO�^ka�5MQH>O�pfqbp+
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oj�]`�`skjn`_�\i_�\q\dg\]g`�oj�ajmh�\�_dnpgad_`�]ji_�rdoc�\�i`dbc]jmdib�H=*.*>tn�
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0+.+1� @e^mqbo�L_gb`qfsbp

Qeb�j^fk�l_gb`qfsbp�clo�qefp�`e^mqbo�tbob7

õ � Ql�fkqolar`b�qeb�jrq^qflk�fkql�qeb�J?*i*mJ>I`/�mi^pjfa

õ � Ql�molar`b�^ka�mrofcv�qeb�jrq^kq�molqbfk)�lmqfjfwfkd�qeb�lofdfk^i�molql`li

õ � Ql�`lkcfoj�qeb�mobpbk`b�lc�qeb�pfkdib�`vpqbfkb�obpfarb

õ � Ql�abqbojfkb�tebqebo�lo�klq�qeb�afpricfab�_lka�t^p� clojba

õ � Ql�`ljm^ob�qeb�molqblivqf`�pq^_fifqv�l c�J?*.�*@vp�Afjbo�ql�qe^q�lc�J?*.

õ � Ql�`ljm^ob�qeb�`lkcloj^qflk^i�pq^_fifqv�l c�J?*.�*@vp�Afjbo�ql�J?*.

0+/� J>QBOF>IP�>KA�JBQELAP

0+/+.� @^ppbqqb�Jrq^dbkbpfp

>p�jbkqflkba)�`^ppbqqb�jrq^dbkbpfp�t^p�rpba�fk�loabo�ql�fkqolar`b�qeb�`vpqbfkb�

jrq^qflk�lkql�qeb�J?*i*mJ>I`/�mi^pjfa+� >�p`ebj^qf`�af^do^j�lc�qeb�mol`bpp�fp�peltk�

fk�cfdrob�0+1+� Pvkqebqf`�lifdlkr`iblqfabp�@vp�F� ^ka�@vp/�tbob�l_q^fkba�^p�^�dfcq�colj�Ao�

O+J+�Qb^qebo)�>dof`riqrob�@^k^a^)�Lqq^t^+�Qeb�lifdlp�tbob�mrofcfba�_v�cfopq�orkkfkd�qeb�

p^jmibp�lk�^� .2"�mliv^`ovi^jfab)�11"�rob^�dbi�rpfkd�Qofp�?lo^qb�BAQ>�%Q?B&�orkkfkd�

_rccbo�%0-�jfk�mobork)� .� e�jfdo^qflk�=� F@L�S&+� AK>�_^kap�tbob�sfpr^ifwba�_v�bqefafrj�

_oljfab�%Bq?o&�pq^fkfkd)�^ka�qebk�`rq�colj�qeb�dbi+�>cqbo�qeb�bu`fpba�_^kap�tbob�mi^`ba�

fk�i^_biiba�qbpq�qr_bp�^ka�`orpeba�tfqe�^�mfmbq�qfm)�qeb�AK>�t^p�birqba�colj�qeb�

mliv^`ovi^jfab�_v�fk`r_^qflk�fk�1--� t^qbo�lsbokfdeq�^q�04Ü@+� Jlpq�l c�qeb�

mliv^`ovi^jfab�objk^kqp�tbob�mbiibqba�_v�`bkqofcrd^qflk)�^ka�qeb�obpriqfkd�AK>*�

`lkq^fkfkd�prmbok^q^kqp�tbob�abp^iqba�lk�pbme^abu�D*/2�pmrk�`lirjkp�%02-�u�d)�/�jfk&�

ql�objlsb�^kv�obpfar^i�dbi�lo�Bq?o�m^oqf`ibp+� Lk`b�mrofcfba)�qeb�lifdlp�tbob�nr^kqfq^qba�

_v�jb^profkd�qeb�LA�^q�/3-�kj�fk�Qofp�BAQ>�%QB&�_rccbo�mE�5+-+� Qeb�p^jmib
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Adbpm`�0+1�N^c`h\od^�ja�>\nn`oo`�Hpo\b`i`ndn+� Oc`�>tn�.� \i_�>tn/�
jgdbjip^g`jod_`n�r`m`�kpmdad`_�\i_�\ii`\g`_)�td`g_dib�oc`�hpo\io�^\nn`oo`�rdoc�
*:;5�\i_�)47>6 �nod^ft�`i_n+� ?db`nodji�j a�H=*.�*kH<G^/�rdoc�oc`n`�orj�
`iuth`n�m`npgo`_�di�m`hjq\g�j a�oc`�rdg_*otk`�^\nn`oo`�\i_�gdi`\mdu\odji�ja�oc �̀
kg\nhd_+� Gdb\odji�j a�oc`�hpo\io�^\nn`oo`�oj�oc`�q`^ojm�r\n�\^cd`q`_�]t�di^p]\odji�
rdoc�O1�?I<�cb\n`+
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`lk`bkqo^qflkp�tbob�`^i`ri^qba�rpfkd�qeb�`lksbopflk�c^`qlo�.+-�>FJ�rkfq�:�00�,fd,jI�

ppAK>�%Kbt�Bkdi^ka�?flI^_p�@^q^ildrb�63,64&+

@vp�F�^ka�@vp/�lifdlp�tbob�qebk�^kkb^iba�fk ^ �.7.� o^qfl�fk�Qofp�K^@i�BAQ>�_rccbo�

%QB(2-�jJ�K^@i&�_v�fk`r_^qfkd�qebj�^q�.--É�@�clo�/�jfk�^ka�qebk�qrokfkd�qeb�_il`h�

eb^qbo�lcc�ql�ibq�qebj�`lli�piltiv�ql�ollj�qbjmbo^qrob+� >q�qefp�mlfkq)�qeb�lifdlp�clojba�^�

`^ppbqqb�elrpfkd�qeb�`vpqbfkb*`lafkd�jrq^qflk)� ci^khfkd�J?*.� pbnrbk`bp)�^ka�pqf`hv�bkap�

qe^q�`loobpmlkaba�ql�c+o,.�^ka�5MQ]0O�`ib^s^db�pfqbp�lk�qeb�mi^pjfa+� J?*i*mJ>I`/�t^p�

qebk�pfjriq^kblrpiv�afdbpqba�tfqe�/R�<UVO�^ka�0R�5MQHP �mbo�vrd�AK>�fk�KB?rccbo�/�

%Kbt�Bkdi^ka�?flI^_p)�Jfppfpp^rd^)�Lkq^ofl&+� P^jmibp�tbob�fk`r_^qba�^q�04É@�clo�/�e�

ql�lmqfjfwb�bkwvj^qf`�^`qfsfqv+� Qeb�afdbpqba�AK>�t^p�jfuba�tfqe�^k�bnr^i�slirjb�l c�

/U�il^afkd�_rccbo�%.-"�dir`lpb)� ."�_oljlmebkli�_irb&�^ka�il^aba�fkql�qeb�pfkdib�tbii�

lc�̂ �-+6"�ilt�jbiqfkd�mlfkq�^d^olpb�dbi�clo�mrofcf`^qflk�XQofp�>`bq^qb�BAQ>�%Q>B&�

orkkfkd�_rccbo8�0�e�=�0-�SZ+� Qeb�_^ka�`loobpmlkafkd�ql�qeb�ifkb^o�mi^pjfa�AK>�t^p�`rq�

colj�qeb�dbi�^ka�mrofcfba�_v�mebkli+`eilolcloj�buqo^`qflk�^ka�mob`fmfq^qflk�tfqe�

^jjlkfrj�^`bq^qb�^ka�.--"�bqe^kli+� ?v�̀ lj_fkfkd�qeb�ifkb^ofwba�mi^pjfa�^ka�qeb�

^kkb^iba�jrq^kq�̀ ^ppbqqb�fk�^�.7/�o^qfl�%_v�`lk`bkqo^qflk&�^ka�fk`r_^qfkd�qebj�lsbokfdeq�

^q� .3É@�tfqe� iLR�Q1�AK>�ifd^pb)�qeb�jrq^kq�̀ ^ppbqqb�t^p�ifd^qba�fkql�qeb�mi^pjfa+� >cqbo�

qo^kpcloj^qflk�l c�qeb�ifd^qflk�jfuqrob�fkql�`ljmbqbkq�3'�GROM�?501�`biip)�qeb�_^`qbof^�

tbob�mi^qba�tfqe�^jmf`fiifk�pbib`qflk+� Mi^pjfa�AK>�t^p�buqo^`qba�colj�qeb�obpriqfkd�

`lilkfbp�^``loafkd�ql�P^j_ollh�IV�EO'�%.656&�^ka�mobm^oba�clo�afabluv�pbnrbk`fkd+

0 E E � ?I<�N`lp`i^dib

Afabluv*pbnrbk`fkd)�cfopq�abp`of_ba�_v�P^kdbo�IV�EO'� %.644&)�bjmilvp�`e^fk*�

qbojfk^qfkd�afabluvkr`iblqfabp�ql�molar`b�P$�`l*qbojfk^i�co^djbkqp�l c�s^ovfkd�ibkdqep+
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>�mofjbo�̂ kkb^iba�ql�qeb�AK>�fp�bilkd^qba�_v�AK>�mlivjbo^pb�fk�qeb�mobpbk`b�lc�

abluvkr`iblqfabp�%aKQMp&+� X^ì[[PZ*i^_biiba�a>QM�fp�^ipl�fk`lmlo^qba�fkql�qeb�doltfkd�

AK>�`e^fk�ql�c^`fifq^qb�sfpr^ifw^qflk�lc�qeb�co^djbkqp�arofkd�pr_pbnrbkq�

^rqlo^afldo^mev+� Qebpb�i^_biifkd�ob^`qflkp�^ob�qebk�afsfaba�fkql�clro�qr_bp)�b^`e�

`lkq^fkfkd�lkb�qvmb�l c�afabluvkr`iblqfab�%aa>QM)�aa@QM)�aaDQM)�lo�aaiQM&+� ?b`^rpb�

qebpb�afabluvkr`iblqfabp�i^`h�^�0 *LE�dolrm)�qebfo�fk`lomlo^qflk�obpriqp� fk�qbojfk^qflk�lc�

qeb�AK>�`e^fk+� Eltbsbo)�pfk`b�qeb�molmloqflkp�lc�aaKQMp�ql�aKQMp�e^sb�_bbk�

lmqfjfwba)�^ii�mlppf_ib�co^djbkqp�tfqe�qeb�p^jb�2$�bka�^ob�l_q^fkba�arofkd�qeb�ob^`qflk+�

Clo�fkpq^k`b)�qeb�qr_b�qe^q�`lkq^fkp�aa>QM�tfii�`lkq^fk�b^`e�mlppf_ib�co^djbkq�pq^oqfkd�

colj�qeb�mofjbo�̂ ka�bkafkd�^q�^�$aa>QM$+� Tebk�qebpb�afccbobkq�pfwba�lifdlkr`iblqfabp�

^ob�pbm^o^qba�colj�qeb�AK>�qbjmi^qb�_v�a|k^qro^qflk)�qebv�`^k�_b�co^`qflk^qba�_v�

bib`qolmelobpfp�lk�qeb�dbi+� Qeb�p^jb�eliap�qorb�clo�b^`e�aaKQM�ob^`qflk+� Qebobclob)�

tebk�qeb�`lkqbkqp�lc�qeb� !/ B � 1B�íDì)�  Q� qr_bp�^ob�il^aba�pfab�_v�pfab�^ka�abqb`qba�_v�

^rqlo^afldo^mev)�qeb�AK>�pbnrbk`b�`^k�_b�ob^a�afob`qiv)�pq^oqfkd�tfqe�qeb�c^pqbpq*jlsfkd�

lo�pj^iibpq�_^kap�^q�qeb�_lqqlj�lc�qeb�dbi�^ka�jlsfkd�rm�%P^j_ollh�IT�E M%� .6568�Wr_^v)�

.665&+

Fk�loabo�ql�`lkcfoj�tebqebo�lo�klq�qeb�jrq^qflk�e^a�_bbk�fk`lomlo^qba)�afabluv�

pbnrbk`fkd�t^p�mboclojba�lk�qeb�mi^pjfa�AK>�rpfkd�^�0UV�Pbnrbk`fkd�Hfq�%?fl*O^a)�

Jfppfpp^rd^)�Lkq^ofl&+� Qefp�hfq�t^p�bjmilvba�pfk`b�0UV�mlivjbo^pb�%Mlivjbo^pb�F)� i^odb�

co^djbkq�colj�0EGMOOWU�UVIETRVLITPRSLMOWU#�t^p�p^fa�ql�buef_fq�pbsbo^i�molmboqfbp�

prmboflo�ql�qeb�lqebo�mlivjbo^pbp�rpba�fk�AK>�pbnrbk`fkd+� Clo�fkpq^k`b)�tfqe�^k�

lmqfj^i�ob^`qflk�qbjmbo^qrob�lc�32É@)�qeb�0UV�AK>�mlivjbo^pb�`^k�_b�rpba�^q�efdebo�

qbjmbo^qrobp�qe^k�jlpq�mlivjbo^pbp)�qebob_v�obar`fkd�pb`lka^ov�pqor`qrob�fk�qeb�AK>�

qbjmi^qb�^ka�̂ iiltfkd�clo�jlob�mob`fpb�pbnrbk`fkd�i^aabop+� >ipl)�tfqe�fqp�efde�pvkqebpfp
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o^qb�%�./-�kr`iblqfabp,pb`lka&)�lkiv�^�pj^ii�^jlrkq�lc�AK>�fp�obnrfoba�%�.+-�,rd�lc�

alr_ib*pqo^kaba�mi^pjfa�AK>�fp�rpr^iiv�prccf`fbkq&+� Qeb�bsbk�_^ka�fkqbkpfqv)� ibppbkba�

^oqfc^`qp)�^ka�ilt�_^`hdolrka�qe^q�`^k�_b�^``ljmifpeba�rpfkd�qefp�hfq�j^ab�fq�qeb�lkb�lc�

`elf`b�^q�qeb�qfjb�%?fl*O^a�?riibqfk� .1418�0UV�AK>�Pbnrbk`fkd�Hfq�Fkpqor`qflk�J^kr^i&+

AK>�p^jmibp�%^mmolu+�/�,[d&�tbob�mobm^oba�clo�pbnrbk`fkd�_v�^ih^ifkb�

a|k^qro^qflk�%/�J�K^LE)�/�jJ�BAQ>�mE�5+-&�^ka�mob`fmfq^qflk�%/�J�plafrj�^`bq^qb�

mE�1+3)0�slirjbp� .--"�bqe^kli&+� >cqbo�t^pefkd�b^`e�lc�qeb�AK>�mbiibqp�tfqe�4-"�

bqe^kli)�qebv�tbob�aofba�fk�^�s^`rrj�`lk`bkqo^qlo)�^ka�afpplisba�fk�4�M7'8�lc�QB�_rccbo�

mE�5+-�lo�pqbofib�t^qbo+� Fk�ob^`qflk�_rccbo�%�.--�jJ�Qofp�mE�5+2)� .--�jJ�Jd@R&)�tfqe�^�

2�jfk�fk`r_^qflk�^q�42Ü@�^ka�pr_pbnrbkq�`llifkd)�qeb�J.0,mR@�%*14&�%/1jbo&�

pbnrbk`fkd�mofjbo�t^p�qebk�^kkb^iba�ql�qeb�abk^qroba�AK>�qbjmi^qb�grpq�altkpqob^j�lc�

qeb�5MQH>O�pfqb+� >mmolufj^qbiv� .2�MY1M�lc�X^$[[PZ�a>QM�^ka� iR� Mlivjbo^pb�tbob�

qebk�^aaba�ql�qeb�^kkb^iba�qbjmi^qb�^ka�jfuba�qelolrdeiv+� >�/+2�(W8�^ifnrlq�lc�qefp�cfk^i�

jfu�t^p�^aaba�ql�b^`e�lc�qeb�clro�mobt^ojba�%32É@&�ob^`qflk�qr_bp�i^_biiba�>)@)D)�^ka�

Q�^ka�`lkq^fkfkd�/�OW8�l c�aKQMp�^ka�`loobpmlkafkd�aaKQM+� >ii� clro�qr_bp�tbob�qebk�

fk`r_^qba�^q�32É@�clo�/�jfk�ql�^iilt�clo�mofjbo�buqbkpflk)�o^afli^_biifkd)�^ka�

qbojfk^qflk�lc�AK>�pvkqebpfp+� Qeb�ob^`qflkp�tbob�qebk�`e^pba�tfqe�^�jfuqrob�lc�aKQMp�

x.-�jJ�b^`e&�^ka�fk`r_^qba�clo�̂ klqebo�/�jfk+� Qefp�`e^pb�ob^`qflk�`ljmibqba�qeb�

pvkqebpfp�l c �̂ kv�rkob^`qba�mofjbo+� >aafqflk�l c�pqlm�plirqflk�%62"�abflkfwba�cloj^jfab)�

.-�jJ�BAQ>)�-+-2"�uvibkb�`v^klib�CC)�-+-2"�_oljlmebkli�_irb&�qbojfk^qba�qeb�cfk^i�

ob^`qflkp+� @^ob�t^p�q^hbk�ql�pmfk�qeb�p^jmibp�altk�tebk�obnrfoba�fk�_bqtbbk�pqbmp�

%jf`ol`bkqofcrdb�=� .1)---�u�d&+� Ob^`qflk�qr_bp�tbob�pqloba�^q�*/-ê@�rkqfi�qeb�dbi�t^p�

ob^av�ql�il^a+� Tefib�qeb�dbi�t^p�_bfkd�mobork�%0-�jfk)�22�T&)�qeb�ob^`qflk�p^jmibp�tbob�

qe^tba�^ka�abk^qroba�clo�/�jfk�^q�42Ü@+� Cfsb�"W8�lc�b^`e�ob^`qflk�tbob�il^aba�fk�>)�@)
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D)�Q�loabo�lkql�^� .-"�mliv^`ovi^jfab)�1/"�rob^�pbnrbk`fkd�dbi�%Elbcbo�PN0�

Pbnrbk`bo)�Elbcbo�P`fbkqfcf`)�P^k�Co^k`fp`l)�@>&+� Qeb�p^jmibp�tbob�obplisba�^q�22�T�

clo�6-�jfk�fk�Q?B�_rccbo+� Cliiltfkd�qeb�ork)�qeb�dbi�t^p�cfuba�fk�^� .-"�jbqe^kli�,.-"�
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pbsbo^i�`lkq^jfk^qfkd�_^kap�tbob�mobpbkq)�^ka�fq�t^p�molmlpba�qe^q�qebpb�_^kap�tbob�arb�
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Buqo^`qflk�lc�mrob�J?*i*@vp�colj�qeb�_^`qbof^i�ivp^qb�obnrfoba�qe^q�^�pqolkd�obar`fkd�

^dbkq�%AQQ&�_b�fk`iraba�fk�^ii�mrofcf`^qflk�_rccbop�%bu`bmq�`ib^s^db�_rccbo&+� Rmlk�

^aafqflk�lc�qeb�AQQ)�`lkq^jfk^qfkd�_^kap�qe^q�e^a�_bbk�l_pbosba�arofkd�fkfqf^i�

molar`qflk�qof^ip�afp^mmb^oba+� Qebpb�_^kap�tbob�l_sflrpiv�jfuba�afpricfabp)�^p�

prddbpqba�_v�PAP*M>DB�%cfdrob�0+6&+� Qebfo�cloj^qflk�pbosba�^p�qeb�cfopq�fkaf`^qflk�

qe^q�qeb�pricevaovi�dolrm�l c�qeb�`vpqbfkb�t^p�bumlpba+

Qfqo^qflk�lc�qeb�molqbfk�tfqe� m*evaoluvjbo`rof_bkwl^qb�klq�lkiv�sbofcfba�qeb�

mobpbk`b�lc�qeb�pfkdib�`vpqbfkb�obpfarb)�_rq�^ipl�molsba�qe^q�J?*i*@vp�jlkljbo�fp�

`^m^_ib�lc�_fkafkd�jbo`rof`�p^iqp+� Qeb�c^`q�qe^q�qeb�^jlrkq�lc�̀ ljmibu�clojba�arofkd�

qeb�qfqo^qflk�%21+3�,fJ&�t^p�dob^qbo�qe^k�qeb�^jlrkq�lc�J?*i*@vp�^s^fi^_ib�%2-+5�mJ&�

`^k�_b�b^pfiv�bumi^fkba�_v�qeb�jlab�lc�molqbfk�nr^kqfq^qflk�rpba+� Pfk`b�qeb�mobpbk`b�lc�

AQQ�fkqbocboba�tfqe�nr^kqfq^qflk�lc�J?*i*@vp)�e^ic�lc�qeb�p^jmib�e^a�ql�_b�af^ivpba�fkql�

_rccbo�tfqe�kl�AQQ)�^ka�obpriqba�fk�afjbo�cloj^qflk+� Pljb�lc�qeb�p^jmib�`lria�e^sb�

_bbk�ilpq�arofkd�qeb�af^ivpfp)�bfqebo�qeolrde�ib^h^db�lo�qeolrde�^aebpflk�ql�qeb�af^ivpfp�

_^d�tebk�qeb�p^jmib�t^p�obqofbsba+� Qeb�^jlrkq�lc�molqbfk�fk�qeb�af^ivpba�p^jmib�tlria�

qebobclob�_b�ibpp�qe^k�qe^q�fk�qeb�lofdfk^i�_rccbo+� >p�^�obpriq)�qeb�`lk`bkqo^qflk�rpba�ql�

abqbojfkb�qeb�jli^o�o^qfl�lcm*EJ?�`ljmibu�clojba�ql�J?*i*@vp�^s^fi^_ib�tlria�e^sb�

_bbk�rkabobpqfj^qba)�j^hfkd�qeb�o^qfl�efdebo�qe^k�bumb`qba+

Kbsboqebibpp)�cloj^qflk�l c�qeb�J?*i*@vp�Afjbo�t^p�pmlkq^kblrp�rmlk�objls^i�

l c�qeb�AQQ�colj�mrofcf`^qflk�_rccbop+� Qefp�abjlkpqo^qbp�qe^q�qeb�`vpqbfkb�t^p�bumlpba�

^ka�^s^fi^_ib�clo�afpricfab�cloj^qflk)�^p�mbo�abpfdk+� Qeb�jlib`ri^o�tbfdeq�l c�J?*i*@vp�

Afjbo�t^p�/3�hA^)�^mmolufj^qbiv�qtf`b�qe^q�l c�qeb�jlkljbo+� Eltbsbo)�qeb�bu^`q
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tbfdeq�j^v�_b�pifdeqiv�ibpp�pfk`b�qeb�mobpbk`b�lc�qeb�afpricfab�fkef_fqp�lmqfj^i�_fkafkd�lc�

PAP�^ka�jl_fifqv�qeolrde�qeb�dbi�%@obfdeqlk)� .656&+

0+1+/� <nn`nnh`io�ja�Kmjo`jgtod^�\i_�>jiajmh\odji\g�No\]dgdot

Qeb�riqfj^qb�dl^i�l c�ifkhfkd�qeb�qtl�jlkljbop�qldbqebo�_v�^�afpricfab�_lka�t^p�

ql�ab`ob^pb�qeb�proc^`b�^ob^�bumlpba�_v�b^`e�^ka�ifjfq�qeb�^jlrkq�lc�abdo^a^qflk�_v�

orjbk�bkwvjbp+� Pqrafbp�bumlpfkd�J?*.� ^ka�J?*i*@vp�Afjbo�ql�Molk^pb�B�obsb^iba�

qe^q�fkabba)�qefp�t^p�qeb�`^pb+� Qeb�J?*i*@vp�Afjbo�t^p�qtf`b�^p�obpfpq^kq�ql�molqblivqf`�

abdo^a^qflk+� >�mloqflk�lc�qefp�bke^k`ba�pq^_fifqv�t^p�rkalr_qbaiv�arb�ql�qeb�ab`ob^pb�fk�

bumlpba�molqb^pb�q^odbqp8� vbq)�`lkqof_rqflkp� colj�^klqebo�mlqbkqf^iiv�pq^_fifwfkd�plro`b�

e^a�ql�_b�fksbpqfd^qba+

J^kv�obpb^o`e�dolrmp�e^sb�_bbk�pr``bppcri� fk�fk`ob^pfkd�qeb�`lkcloj^qflk^i�

pq^_fifqv�l c �̂ �molqbfk�*�lcqbk�tfqe�lkiv�^�pfkdib�^jjl�^`fa�jrq^qflk+� Clo�fkpq^k`b)�^�

DikF3�ql�Ibr�jrq^qflk�lc�U*obmobpplo�t^p�peltk�ql�fk`ob^pb�qeb�Qï�_v� .1É@�%M^hri^�^ka�

P^rbo)� .656&+� >p�tbii)�qeb�>pk24�ql�Eb�jrq^qflk�lc�vb^pq�fpl*.*`vql`eoljb� �̀ fk`ob^pba�

qeb�Qï�_v� .4É@�%A^p�IM�EO'%� .656&+� Tfqe�qeb�fkqolar`qflk�lc �̂ �`vpqbfkb�obpfarb�^ka�

pr_pbnrbkq�afpricfab�ifkh^db�_bqtbbk�J?*.� rkfqp)�qeb�mlppf_fifqv�bufpqba�qe^q�fqp�

`lkcloj^qflk^i�pq^_fifqv�e^a�_bbk�bke^k`ba)�obkabofkd�fq�jlob�pq^_ib�^q�orjbk�

qbjmbo^qrob�^ka�obpfpq^kq�ql�molqblivqf`�abdo^a^qflk+� Fk�loabo�ql�abqbojfkb�tebqebo�pr`e�

^�`e^kdb�e^a�q^hbk�mi^`b�fk�J?*i*@vp�Afjbo)�qeboj^i�rkcliafkd�pqrafbp�tbob�mboclojba�

lk�_lqe�qeb�Afjbo�^ka�J?*.+� Obpriqp�fkaf`^qba�qe^q�b^`e�molqbfk�e^a�^�Qï�lc�

^mmolufj^qbiv�05É@+� Pfk`b�qeb�jbiqfkd�qbjmbo^qrob�l c�J?*.� e^a�klq�_bbk�^iqboba�^p�^�

obpriq�lc�qeb�jrq^qflk)�qeb�bke^k`ba�molqblivqf`�pq^_fifqv�l c�qeb�afjbo�̀ lria�klq�_b�

^qqof_rqba�ql�^k�fk`ob^pba�qeboj^i�pq^_fifqv+
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Qeb�rpb�l c�Molk^pb�B�buqo^`q�ql�bpqfj^qb�abdo^a^qflk�o^qbp�fk�qeb�orjbk�e^p�_bbk�

`ofqf`fwba�_v�pljb�obpb^o`ebop+� Qebv�clrka�qe^q�fq�afa�klq�`loobi^qb�tbii�tfqe�MQ�XMXR�

qb`ekfnrbp�%Kl`bh�IV�E M%� .6508�Pkfccbk�IV�EO'%� .6468�Hofpek^jlloqev�IV�E M%� .6508�Mllp*�

Cilva�IV�EO'%� .6528�Olb�IV�E M% � .66.8�Ir`efkf�IV�E M% � .663&+� Eltbsbo)�bsbk�qeb�s^ifafqv�^ka�

obmolar`f_fifqv�l c�MQ�XMXR�^ka�MQ�UMVW�jbqelap�e^sb�_bbk�nrbpqflkba+� Qeb�orjbk�

bksfolkjbkq�fp�buqobjbiv�`ljmibu)�^ka�fjmlppf_ib�ql�jfjf`�tfqe�^``ro^`v+� Fq�klq�lkiv�

s^ofbp�colj�^kfj^i�ql�^kfj^i)�_rq�^ipl� fq�`e^kdbp�^``loafkd�ql�afbq^ov�fkq^hb�^ka�

jf`ollod^kfpj�afsbopfqv�%>pmirka)� .6618�Ho^rpb�^ka�Orppbii)� .663&+� Molqbfk�abdo^a^qflk�

o^qbp�abmbka�lk�qeb�pq^_fifqv�lc�qeb�molqbfk)�qeb�`lkafqflkp�l c�qeb�orjbk�%qbjmbo^qrob)�mE)�

qvmbp�l c�jf`ollod^kfpjp&)�qeb�obqbkqflk�qfjb�fk�qeb�orjbk)�^ka�^ipl�lk�qeb�qvmb�^ka�

^jlrkq�lc�clla�fk�qeb�orjbk�%@ero`e)� .6558�Q^jfkd^)� .6468�Hfkd�IV�E M% � .66-&+� Pfk`b�pl�

j^kv�c^`qlop�fkcirbk`b�qeb�o^qb�lc�orjbk�abdo^a^qflk)� fq�tlria�klq�_b�ildf`^i� ql�^pprjb�

qe^q�qeb�abdo^a^qflk�o^qb�bumbofbk`ba�rkabo�orjbk�`lkafqflkp�`lria�_b�^mmolufj^qba�_v�

^�pfkdib�molqb^pb�buqo^`q+

0+1+0� @lk`irpflk

Tefib�fq�j^v�klq�obcib`q�bu^`qiv�qeb�abdo^a^qflk�fk�qeb�orjbk)�afdbpqflk�tfqe�

Molk^pb�B�fp�obif^_ib�clo�pqravfkd�qeb�obi^qfsb�molqblivqf`�pq^_fifqv�lc�qtl�molqbfkp+� Fk�qefp�

qebpfp�tloh)�qeb�J?*F*@vp�Afjbo�t^p�clrka�ql�_b�qtf`b�^p�obpfpq^kq�ql�molqblivqf`�

abdo^a^qflk�`ljm^oba�ql�J?*.+� Qebpb�obpriqp�abjlkpqo^qb�qe^q�qeb�ab`ob^pb�fk�bumlpba�

proc^`b�^ob^�e^p�`lkcbooba�pq^_fifqv�ql�J?*.+� Qeb�qeobb�bumbofjbkqp�tbob�obmolar`f_ib�ql�

tfqefk�^mmolufj^qbiv�.-"�pq^ka^oa�absf^qflk�clo�b^`e�molqbfk+� Eltbsbo)�qeb�obi^qfsb�

abdo^a^_fifqv�l c�J?*i*@vp�Afjbo�̀ ljm^oba�ql�J?*.�t^p�qeb�p^jb�clo�b^`e�qof^i+�

Croqebojlob)�pqrafbp�ob`bkqiv�mboclojba�lk�qeb�qtl�molqbfkp�rpfkd�^�orjbk�molqb^pb
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buqo^`q�%OMB&�ibka�prmmloq�ql�qeb�Molk^pb�B�obpriqp+� Qeb�OMB�pqrafbp�peltba�^�c^pqbo�

abdo^a^qflk�o^qb�clo�_lqe)�_rq�j^fkq^fkba�qe^q�qeb�J?*i*@vp�Afjbo�fp�qtf`b�^p�obpfpq^kq�

ql�molqblivpfp�%Jloofplk�IV�EO'%� fk�mobm^o^qflk8�K^sfaw^abe)� .665&+
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>C<KO@M�1�*�HPO<IO�/7� DIOM<HJG@>PG<M�?DNPGAD?@

1+.� FKQOLAR@QFLK

1+.+.� ?`ndbi�ja�oc`�Hpo\io

@e^mqbo�0�abp`of_ba�qeb�`lkpqor`qflk�lc�̂ �jrq^kq�qe^q�t^p�qtf`b�^p�obpfpq^kq�ql�

molqblivqf`�abdo^a^qflk�^p�J?*.� arb�ql�fqp�ab`ob^pb�fk�bumlpba�proc^`b�^ob^+� >p�pbbk�fk�

n`^odji�0+.+.)�qefp�t^p�lkiv�lkb�lc�qeb�^mmol^`ebp�tef`e�`lria�_b�q^hbk�ql�bke^k`b�qeb�

orjbk�pq^_fifqv�lc�qeb�molqbfk+� Qeb�lqebo�tlria�_b�ql�fk`ob^pb�fqp�`lkcloj^qflk^i�

pq^_fifqv)�bfqebo�qeolrde�qeb�fkqolar`qflk�lc�clia�pmb`fcfbop)�lo�qeolrde�qeb�j^kfmri^qflk�lc�

qeb�_rkaib�`lob+� Fk�qefp�`e^mqbo)�^k�^qqbjmq�fp�j^ab�ql�bke^k`b�qeb�molqblivqf`�pq^_fifqv�

l c�J?*.� tfqe�qeb�fkqolar`qflk�lc�clia�pmb`fcfbop+

Tebk�J?*.�t^p�abpfdkba)�kl�clia�pmb`fcfbop�tbob�fk`iraba�ql�pq^_fifwb�fqp�qboqf^ov�

pqor`qrob�%?b^robd^oa�IV�EO'%� .662&+� Pr`e�cb^qrobp�fk`irab�jbq^i�_fkafkd�pfqbp)�p^iq�

_ofadbp)�^ka�afpricfab�_lkap+� B^`e�lc�qebpb�fp�hkltk�ql�pq^_fifwb�qeb�clia�l c �̂ �molqbfk)�

_rq�^q�qeb�p^jb�qfjb�mobpbkqp�^�`e^iibkdb�ql�bkdfkbbo+� Qeb�fkqolar`qflk�lc�̂ �jbq^i�

_fkafkd�pfqb�tlria�obnrfob�qeb�`loob`q�dbljbqof`�^oo^kdbjbkq�lc �̂ q�ib^pq�qtl�lo�qeobb�

jbq^i�_fkafkd�^jfkl�^`fap�ifhb�efpqfafkbp�lo�`vpqbfkbp�%Obd^k�^ka�@i^ohb)� .66-8�E^kabi�

^ka�AbDo^al)� .66-8�Tobab�^ka�P`ekbfabo)� .661&+� Croqebojlob)�bkdfkbbofkd�^�jbq^i�

_fkafkd�pfqb�fkql�J?*.� tlria�`ob^qb�mol_ibjp�clo�fqp�fkqbkaba�rpb+� Ql�_b�^k�bccb`qfsb�

cbba�^aafqfsb�clo�orjfk^kq�krqofqflk)�qeb�molqbfk�jrpq�_b�fkboq+� Tfqe�qeb�^_fifqv�ql�_fka�

jbq^ip�fk�qeb�_lav)�pr`e�^�jrq^kq�`lria�fkar`b�_fl`ebjf`^i�pqobpp�fk�te^qbsbo�lod^kfpj�

fq�fp�clrka+� Fk�sfbt�l c�qefp)�fq�t^p�ab`faba�klq�ql�bkdfkbbo�̂ �jbq^i�_fkafkd�pfqb�fkql�J?*.+
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Qeb�pb`lka�qvmb�lc�clia�pmb`fcfbo�tef`e�`lria�_b�fkqolar`ba�fp�qeb�p^iq�_ofadb+� >�

p^iq�_ofadb�fp�clojba�_bqtbbk�lmmlpfqbiv�`e^odba�^jfkl�^`fap�ifhb�dirq^jf`�^`fa�%*&�^ka�

ivpfkb�%(&+� Qeb�pfab�`e^fkp�lc�qeb�^jfkl�^`fap�jrpq�_b�fk�`ilpb�bklrde�molufjfqv�ql�

^iilt�clo�`e^odb�fkqbo^`qflk�%tfqefk�0*2�ñ8�A^l*mfk�IV�EO'%� .66.&+� Tebk�bkdfkbboba�fkql�^�

molqbfk)�qebv�`^k�_b�mi^`ba�pl�^p�ql�c^slo�lkb�qvmb�l c�qlmlildv�qeolrde�̀ e^odb�^qqo^`qflk�

lo�ql�afpc^slo�^klqebo�qeolrde�obmripfsb�clo`bp�%Do^aafp�IV�EO'%� .6608�?ovplk�IV�EO'%� .6628�

?bqw�^ka�AbDo^al)� .663&+� Ifhb�qeb�jbq^i*_fkafkd�pfqb)�^�p^iq*_ofadb�`lria�_b�fkqolar`ba�

ql�c^slo�^�m^oqf`ri^o�`lkcloj^qflk�lo�clia�lc�J?*.)�_rq�fqp�bccb`q�lk�qeb�qeboj^i�pq^_fifqv�

lc�qeb�molqbfk�`^k�klq�_b�mobaf`qba+� Fk�jlpq�`^pbp)�eltbsbo)�pfk`b�qeb�fkqbo^`qflkp�^ob�klq�

`ls^ibkq)�qebfo�`lkqof_rqflk�ql�qeb�qeboj^i�pq^_fifqv�lc�qeb�molqbfk�fp�kbdifdf_ib�%A^l*mfk�IV�

EO'%� .66.8�Efii�IV�EO'%� .66-8�Pqfqdbo�̂ ka�Afii)� .66-8�J^qqebtp)� .660&+

Qeb�lqebo�lmqflk�clo�fk`ob^pfkd�J?*iìp�`lkcloj^qflk^i�pq^_fifqv�t^p�ql�fkqolar`b�

^�afpricfab�_lka�_bqtbbk�qtl�lc�fqp�ebif`bp+� Qefp�`ls^ibkq�ifkh^db�fp� clrka�fk�j^kv�

k^qro^iiv�l``roofkd�molqbfkp)�^ka�e^p�_bbk�fkqolar`ba�_v�jrq^qflk�fkql�lqebop�%Welr�IV�

E M% � .6608�Tbqwbi�IV�E M%� .6558�H^k^v^�IV�E M% � .66.8�Ir`hbv�IV�E M% � .66.&+� Qeb�^_fifqv�lc �̂ k�

fkqo^jlib`ri^o�afpricfab�ql�bke^k`b�qeb�`lkcloj^qflk^i�pq^_fifqv�lc�̂ �molqbfk�e^p�_bbk�

tbii�bpq^_ifpeba�%Tobab�^ka�P`ekbfabo)� .6618�@obfdeqlk)� .656&+� Fq�albp�pl�_v�

abpq^_fifwfkd�qeb�rkcliaba�pq^qb�l c�qeb�molqbfk+� Pfk`b�qeb�rkcliaba�`lkcloj^qflk�fp�

obpqof`qba�_v�qeb�_lka�^ka�klq�^iiltba�^p�jr`e�cobbalj�%lo�bkqolmv&)�fq�fp�klq�^p� c^sloba�

^p�rpr^i�%adbpm`�1+.8�Welr�IV�E M% � .6608�@obfdeqlk�IV�E M % � .662&+� Qeb�ob^`qflk�fp�qebobclob�

mrpeba�jlob�qlt^oap�qeb�cliaba�`lkcloj^qflk+� >p�^�obpriq)�^�dob^qbo�̂ jlrkq�lc�eb^q�fp�

obnrfoba�ql�rkclia�qeb�molqbfk+� Qeb�fkpboqflk�lc�fkqo^jlib`ri^o�afpricfabp�fkql�Q1�

ivplwvjb)�clo�fkpq^k`b)�obpriqba�fk�^�pfdkfcf`^kq�fk`ob^pb�fk�fqp�`lkcloj^qflk^i�pq^_fifqv�

%J^qprjro^�IV�E M % � .656�^)_&+� Pfkdib�afpricfab�_lka�fkpboqflkp�fk`ob^pba�qeb�Q[�_v�^p
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Cliaba Rkcliaba

Adbpm`�1+.�N^c`h\od^�ja�Piajg_dib+� Oc`�km`n`i^`�ja�diom\hjg`^pg\m�_dnpgad_`�
]ji_n�_`no\]dgdu`n�oc`�piajg_`_�no\o`�]t�m`nomd^odib�oc`�am``_jh�ja�oc`�kmjo`di�
^c\di+� <n�\�m`npgo�oc`�am``�`i`mbt�ja�piajg_dib�dn� di^m`\n`_�\i_�do�o\f`n�hjm`�c`\o�
oj�piajg_�oc`�kmjo`di+
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jr`e�^p� ..�íì@�tefib�alr_ib�^ka�qofmib�afpricfab�fkpboqflkp�afa�pl�ql�^k�bsbk�i^odbo�buqbkq�

%rmql/0+1É@&+

Te^q�fp�jlob�fjmloq^kq)� fk�qbojp�lc�J?*.)�fp�qe^q�qeb�mobpbk`b�lc�afpricfab�_lkap�

fp�hkltk�ql�`lkcbo�obpfpq^k`b�^d^fkpq�abdo^a^qflk�fk�qeb�orjbk�%E^k`l`h�IV�EO'%� .6618�

J`K^__�IV�EO'%� .6618�Pmbk`bo�IV�EO'%� .6558�J^e^abs^k�IO�EO'%� .65-&+� Qeb�ob^plkp�clo�

fkqolar`fkd�^k�fkqo^jlib`ri^o�afpricfab�fkql�J?*.�tbob�qebobclob�qtl*clia+� Cfopq)�qeb�

afpricfab�_lka�pelria�fk`ob^pb�qeb�`lkcloj^qflk^i�pq^_fifqv�lc�qeb�molqbfk)�obkabofkd�fq�

cliaba�^q�orjbk�qbjmbo^qrob+� >ka�pb`lka)�qefp�bke^k`ba�`lkcloj^qflk^i�pq^_fifqv�pelria�

_b�obcib`qba�_v�^k�fk`ob^pb�fk�obpfpq^k`b�ql�orjbk�molqb^pbp+

1+.+/� Kmjo`di�@ibdi``mdib

Pfk`b�J?*.� `lkq^fkp�kl�`vpqbfkb�obpfarbp)�qeb�cfopq�pqbm�fk�`lkpqor`qflk�lc�qeb�

afpricfab�_lka�t^p�ql�abqbojfkb�tebob�qeb�qtl�`vpqbfkbp�pelria�_b�mlpfqflkba+� Klq�lkiv�

tlria�qebv�e^sb�ql�_b�`ilpbiv�^mmlpba�fk�qeb�cliaba�molqbfk)�_rq�^ipl�qebv�pelria�_b�

mi^`ba�fk�^�obdflk�qe^q�tlria�lccbo�qeb�jlpq�pq^_fifqv+� Qeb�afpricfab�_lkap�qe^q�molsfab�

qeb�dob^qbpq�pq^_fifqv�fk�molqbfkp�^ob�qelpb�clrka�fk�qeb�jlpq�`ilpbiv�m^`hba�obdflk�*�qeb�

evaolmel_f`�`lob�%@obfdeqlk)� .655&+� Qefp�fp�fkabba�qeb�`^pb�clo�jlpq�k^qro^iiv�l``roofkd�

molqbfkp)�_rq�qeb�afccf`riqv�fk�fkqolar`fkd�qebj�_v�jrq^qflk�ifbp�fk�`ellpfkd�qeb�_bpq�

mlpfqflk+� Qeb�pq^_fifwfkd�bccb`q�lc�qeb�afpricfab�fp�lkiv�^qq^fkba�fc�qeb�pqof`q�

pqbobl`ebjf`^i�obnrfobjbkqp�lc�qeb�_rkaib�fkqboflo�^ob�jbq�%Welr�IV�EO'%� .6608�@obfdeqlk�

IV�EO'%� .662&+� Fc�qeb�fkqolar`qflk�lc�qeb�afpricfab�`ob^qbp�pqo^fk�lk�qeb�molqbfk)�fqp�mobpbk`b�

tlria�_b�`lrkqbo*molar`qfsb�^ka�abpq^_fifwfkd+� Qebobclob)�dob^q�`^ob�jrpq�_b�q^hbk�ql�

bkprob�qe^q�qeb�mlpfqflkp�l c�qeb�`vpqbfkb�obpfarbp�^ob�lmqfj^i+
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J?*.� t^p�abpfdkba�ql�clia�fkql�^�pnr^ob�^*ebif`^i�_rkaib�%?b^robd^oa�IM�EO'%�

.662&+� Eltbsbo)�^p�lc�vbq)�qeb�bu^`q�qboqf^ov�pqor`qrob�lc�qeb�molqbfk�fp�rkhkltk+

Tfqelrq�̀ ovpq^iildo^mef`�a^q^�lk�qeb�pqor`qrob)�fq�fp�fjmlppf_ib�ql�rpb�jlabiifkd�plcqt^ob�

ql�ebim�sfpr^ifwb�qeb�mlpfqflkfkd�lc�qeb�^jfkl�^`fap+� Qeb�q^ph�lc�bkdfkbbofkd�^�pmb`fcf`�

cliafkd�fkqbo^`qflk�fkql�qeb�molqbfk�fp�qebobclob�bsbk�jlob�afccf`riq+� Fk�loabo�ql�al�pl)�fq�

jrpq�_b�^pprjba�qe^q�qeb�molqbfk�fp�cliaba�^p�mbo�abpfdk+� >p�abp`of_ba�fk�pb`qflk� .+1+/)�

k+g3)�qeb�obpriqp�lc�pbsbo^i�pqrafbp�prddbpq�qe^q�fq�fp+� Rkcloqrk^qbiv)�qeb� e^kaba*kbpp �lc�

qeb�cliaba�molqbfk�e^p�klq�_bbk�abqbojfkba+� Qefp�obcbop�ql�qeb�`lkkb`qfsfqv�_bqtbbk�qeb�

ebif`bp�lc�qeb�_rkaib+� Tebk�qeb�illm�`lkkb`qfkd�ebif`bp�F�^ka�FF�dlbp�ql�qeb�ofdeq)�qeb�

_rkaib�fp�p^fa�ql�_b�ofdeq*e^kaba+� Fc�fq�qrokp�ql�qeb�ibcq)�qeb�_rkaib�e^p�ibcq*e^kaba�

`lkkb`qfsfqv+� Qeb�afccbobk`b�_bqtbbk�qeb�qtl�fp�fiirpqo^qba�fk�adbpm`�1+/+� Pfk`b�lkb�lc�

qeb�k^qro^i�molqbfkp�rpba�fk�qeb�abpfdk�lc�J?*.� fp�^�ibcq*e^kaba�_rkaib�%OLM&)�^�

mlppf_fifqv�bufpqp�qe^q�qeb�`lkkb`qflk�_bqtbbk�ebif`bp�dlbp�ql�qeb�ibcq�o^qebo�qe^k�ql�qeb�

ofdeq+� Clo�^k�fkqo^jlib`ri^o�afpricfab�ql�cloj�fk�^�ibcq*e^kaba�_rkaib)�qeb�`vpqbfkbp�jrpq�

_b�mlpfqflkba�afccbobkqiv�qe^k�fk�^�ofdeq*e^kaba�_rkaib+� @lkpbnrbkqiv)�qeb� fkqolar`qflk�

lc �̂ �afpricfab�_lka�_bqtbbk�J?*.� ebif`bp�lccbop�^�t^v�lc�abqbojfkfkd�qeb�`lkkb`qfsfqv�lc�

qeb�molqbfk+

Ql�mroprb�qefp�^kdib�l c�pqrav)�qtl�jrq^kqp�e^sb�_bbk�abpfdkba�tfqe�qeb�mlqbkqf^i�

ql�cloj�^�afpricfab�_lka+� Qeb�cfopq�lc�qeb�jrq^kqp�tfii�elrpb�`vpqbfkb�obpfarbp�fk�mlpfqflk�

^$�l c�qeb�ebmq^a�obmb^q�%adbpm`�1�E&+� Mi^`ba�kb^o�lkb�^klqebo�fk�qeb�`lob�lc�qeb�molqbfk)�

qeb�`vpqbfkbp�pelria�cloj�^�afpricfab�_lka+� Qe^q�fp)�molsfaba�qeb�molqbfk�fp�^�ofdeq*�

e^kaba�_rkaib+� Qeb�pb`lka�jrq^kq�tfii�elrpb�`vpqbfkbp�fk�mlpfqflk�íaì�lc�qeb�_rkaib+�

Qebpb�obpfarbp�tlria�^ipl�_b�il`^qba�fk�qeb�`lob�lc�qeb�molqbfk)�_rq�̀ ^k�lkiv�cloj�̂ �

afpricfab�fc�qeb�ebif`bp�pelt�ibcq*e^kaba�`lkkb`qfsfqs+� Pfk`b�lkis�lkb�jrq^kq�tfii



6.

G`ao*c\i_`_ Mdbco*c\i_`_

Adbpm`�1+/� G`ao*c\i_`_�qn�Mdbco*c\i_`_�>jii`^odqdot+� Di�\�g`ao*c\i_`_�
]pi_g`)�oc`�gjjk�^jii`^odib�oc`�admno�\i_�n`^ji_�c`gd^`n�opmin�oj�oc`� g`ao+�
H=*.�r\n�_`ndbi`_�oj�]`�\�mdbco*c\i_`_�]pi_g`+� Da�do�ajg_n�\n�km`_d^o`_)�oc`�
^jii`^odji�]`or``i�oc`�admno�\i_�n`^ji_�c`gd^`n�ncjpg_�bj�oj�oc`�mdbco�\n�
_`kd^o`_�\]jq`+
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Afpricfab ?dnpgad_`

Mdbco*c\i_̀ _ G`ao*c\i_`_

Adbpm`�1+0�?dnpgad_`�Kjndodji�ajm�Mdbco*c\i_`_�\i_�G`ao*c\i_`_�=pi_g`n+� Ajm�\
_dnpgad_`�oj�ajmh�]`or``i�c`gd^`n�D�\i_�DQ�di�\�mdbco*c\i_`_�]pi_g`)�oc �̀orj�^tno`di`�
m`nd_p`n�hpno�]`�kg\^`_�di�kjndodji� \$�ja�oc`�c`ko\_+� Da�gj^\o`_�i`\m�ji`�\ijoc`m�di�
oc`�ajg_`_�kmjo`di)�oc �̀npgact_mtg�bmjpkn�ja�oc`�^tno`di`n�ncjpg_�]`�^\k\]g`�ja�ajmhdib�
oc`�_dnpgad_`+� Oc\o�dn)�kmjqd_`_�oc �̀kmjo`di�dn�mdbco*c\i_`_+� Da�oc �̀kmjo`di�dn� g`ao*�
c\i_`_)�oc`�^tno`di`n�rjpg_�c\q`�oj�]`�kg\^`_�di�kjndodji� á_à+
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^`qr^iiv�_b�`^m^_ib�l c�clojfkd�^�afpricfab)�qeb�`lkkb`qfsfqv�lc�qeb�molqbfk�`^k�_b�abar`ba�

^``loafkdiv+

Qeb�afpricfab�tfii�_b�bkdfkbboba�_bqtbbk�`lob�obpfarbp�fk�ebif`bp�.�^ka�FS+� Fk�

qefp�il`^qflk�qeb�_ofadb�tlria�elia�qeb�bka�pqo^kap�lc�qeb�molqbfk�fk�^�cfuba�̀ lkcloj^qflk)�

mobsbkqfkd�qebj�colj�lmbkfkd�rm�^ka�bumlpfkd�`lob�obpfarbp+� Pr`e�^�clia�pmb`fcfbo�

tlria�lccbo�^aaba�molqb`qflk�colj�molqb^pbp�_v�molqb`qfkd�q^odbq�obdflkp�clrka�fk�qeb�

`lob+� Ql�`ob^qb�qeb�jrq^qflkp�fk�qefp�obdflk)�qeb�`vpqbfkbp�tfii�_b�fkpboqba�^p�peltk�fk�

cfdrob�1+1+� Clo�qeb�$íofdeq*e^kabaì'�afpricfab)�^�jbqeflkfkb�fk�mlpfqflk� .-�^ka�ibr`fkb�fk�

mlpfqflk�6.� tfii�_b�obmi^`ba�%JiA@)�I6F@&+� Qebpb�obpfarbp�^ob�mobaf`qba�ql�_b�fk� ^ ì�

mlpfqflkp�lc�qeb�_rkaib)�^ka�il`^qba�fk�ebifu�.�^ka�FS)�obpmb`qfsbiv+� Qeb� ibcq*e^kabaë�

jrq^kq�tfii�e^sb�`vpqbfkb�obpfarbp�fk�mi^`b�lc�ibr`fkb� .0� fk�ebifu�F�^ka�jbqeflkfkb�54�fk�

ebifu�FS�%IF0@)�J54@&+� Mobaf`qba�ql�_b�fk�mlpfqflk�íaì�l c�qeb�ebmq^a)�qebpb�obpfarbp�

tlria�_b�`ilpbiv�^mmlpba�^ka�`^m^_ib�lc�clojfkd�^�afpricfab�fc�J?*.� fp� ibcq*e^kaba+

1+.� G � Dbkbqf`�Bkdfkbbofkd

Tfqe�qeb�qtl�`vpqbfkb�jrq^qflkp�il`^qba�pl� c^o�^m^oq�fk�qeb�pbnrbk`b�lc�qeb�

molqbfk)� fq�t^p�ab`faba�qe^q�qeb�b^pfbpq�t^v�ql�`ob^qb�qeb�jrq^kq�mi^pjfap�t^p�ql�mbocloj�

lifdl*afob`qba�jrq^dbkbpfp�lk�qeb�molqbfk*`lafkd�dbkb+� >k�>iqboba�Pfqbp$$� FF�P�XMVTR�

Jrq^dbkbpfp�Pvpqbj�%Moljbd^�@lomlo^qflk)�J^afplk)�TF&�t^p�qebobclob�bjmilvba�ql�

j^hb�qeb�jrq^dbkbpfp�mol`barob�jlob�bccf`fbkq+� Cfdrob�1+2�peltp�^�p`ebj^qf`�

obmobpbkq^qflk�lc�elt�qeb�Moljbd^�Hfq�tlohp+� Bppbkqf^iiv)�qeb�dbkb�ql�_b�jrq^qba�fp�cfopq�

`ilkba�fkql�qeb�m>IQBO*.�jrq^dbkbpfp�sb`qlo+� Qefp�sb`qlo�fp�obpfpq^kq�ql�qbqo^`v`ifkb�

^ka�pbkpfqfsb�ql�^jmf`fiifk+� Lk`b�qeb�fkpboqflk�l c�qeb�dbkb�e^p�_bbk�sbofcfba�_v�AK>�

pbnrbk`fkd)�qeb�ob`lj_fk^kq�mi^pjfa�fp�^ih^ifkb*abk^qroba+� Mrofcfba�lifdlkr`iblqfabp
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Mdbco*c\i_`_ G`ao*c\i_`_
C`gds�D7�
C`gds�DQ7

HDJ>
G6.>

C`gds�D7�
C`gds�DQ7

GD0>
H54>

Adbpm`�1+1� Kjndodjidib�ja�oc`�>tno`di`�Hpo\odjin+� Oj�^m`\o`�oc`�mdbco*c\i_`_�
_dnpgad_`�hpo\io)�h`ocdjidi`�di�kjndodji� .-�\i_�g`p^di`�di�kjndodji�6.� rdgg�]`�
m`kg\^`_�]t�^tno`di`�m`nd_p`n�%HDJ>)�G6.>&+� Da�H=*.� dn� ajg_`_�\n�k`m�_`ndbi)�ocdn�
hpo\io�ncjpg_�]`�^\k\]g`�ja�ajmhdib�\�_dnpgad_`�]ji_+� Cjr`q`m)�oc`�kjnnd]dgdot�
`sdnon�oc\o�H=*.� c\n�g`ao*c\i_`_�^jii`^odqdot+� Di�jm_`m�oj�diq`nodb\o`�ocdn�kjnnd]dgodt)�
\�n`^ji_�hpo\io�rdgg�]`�^m`\o`_+� Do�rdgg�cjpn`�^tno`di`n� di�kg\^`�ja�oc`�g`p^di`�di�
kjndodji� .0�\i_�oc`�h`ocdjidi`�di�kjndodji�54�%G.0>)�H54>&+� Oc`n`�^tno`di`n�rdgg�
jigt�]`�^\k\]g`�ja�ajmhdib�\�_dnpgad_`�da�oc`�]pi_g`�dn�g`ao*c\i_`_+� Oc`�^jii`^odqdot�
ja�H=*.� ^\i�oc`m`ajm`�]`�_`_p^`_�]t�_`o`mhdidib�rcd^c�hpo\io�ajmhn�oc`�_dnpgad_`+
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Jrqqimiq�

@ilkfkd�PH^

No`k�.
>jm'

m>RQBO*.

J?*.�%Efp&�Dbkb

No`k�/

J?*.�%Efp&�Nbkb

>jm'

^ :
BLQ>

Q!c

Jrq^dbkbpfp�Mi^pjfa

J?*.� %Efp&�Dbkb

i Qbc

ppLK>�qbjmi^qb

No`k�0
>jm$)�Qbc+�

JrqfkqLiidlp

4o`
>jm$
liidl

@ vpi @ vpiS

Qbq'
lifdl

Q1AK>
M^ivjbofpb

Q1AK>
Rd^pb

No`k�1

@vp�F� @vp�FS

�!  

Qo^kpcloj

Qbc
Dolt�L,K�tfqe�
>jm�pbib`qflk

Ebqbolarmibu

@vp�F� @vp� FS

>jm$
Qbc

Jrq^kq�Dbkb�Fk�m>IQBO*.

Adbpm`�1+2� N^c`h\od^�ja�oc`�Kmjh`b\�47�=4;98�Hpo\b`i`ndn�Fdo+� Admno�oc �̀H=*.�jm�
H=*.*Cdn�b`i`�hpno�]`�^gji`_�dioj�oc`�k�<GO@M*.�q`^ojm+� Oc`�m`npgodib�hpo\b`i`ndn�
kg\nhd_�dn�oc`i�\gf\gdi`*_`i\opm`_+� Di�no`k�0)�oc`�hpo\io)�m`k\dm)�\i_�fij^f*jpo�jgdbjn�
\m �̀\ii`\g`_�oj�oc`�?I<�o`hkg\o`�\i_�oc`�hpo\io�nom\i_�dn�kmj_p^`_�]t�\__dodji�ja�O1�
?I<�kjgth`m\n`�\i_�O1�?I<�gdb\n`+� Di�oc`�adi\g�no`k)�oc`�c`o`mj_pkg`s�ja�?I<�dn�
om\inajmh`_�dioj�\�m`k\dm�hdipn�nom\di�ja�]\^o`md\�\i_�n`g`^o`_�ajm�\hkd^dggdi�m`ndno\i^`+�
Jigt�]\^o`md\�̂ jio\didib�oc`�hpo\io�kg\nhd_�ncjpg_�bmjr+
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elrpfkd�qeb�`vpqbfkb�jrq^qflkp�^ob�qebk�^kkb^iba�ql�qeb�abk^qroba�qbjmi^qb�^ilkd�tfqe�^�

qbqo^`v`ifkb�hkl`h*lrq�lifdl�^ka�^k�^jmf`fiifk�obm^fo�lifdl+� >aafqflk�lc�Q1�AK>�

mlivjbo^pb�^ka�Q1�AK>�ifd^pb�obpriqp�fk�pvkqebpfp�^ka�ifd^qflk�lc�qeb�jrq^kq�pqo^ka+�

Cfk^iiv)�qeb�ebqbolarmibu�fp�^iiltba�ql�obmif`^qb�fk�^�obm^fo�jfkrp�pqo^fk�l c�_^`qbof^�tefib�

pbib`qfkd�clo�̂ jmf`fiifk�obpfpq^k`b+� Pfk`b�qeb�jrq^kq�mi^pjfa�tlria�_b�obkaboba�

^jmf`fiifk�obpfpq^kq�_v�qeb�obm^fo�lifdl)�^kv�_^`qbof^�`lkq^fkfkd�jrq^kq�mi^pjfa�tfii�

dolt+� ?^`qbof^�`lkq^fkfkd�tfia*qvmb�mi^pjfa�pelria�klq�dolt�^p�qebv�tlria�pqfii�_b�

pbkpfqfsb�ql�qeb�^kqf_flqf`+� Fk�qefp�t^v)�qeb�Moljbd^�Hfq�lccbop�^�t^v�ql�bkprob�qe^q�qeb�

j^glofqv�lc�qeb�`lilkfbp�l_q^fkba�`lkq^fk�qeb�jrq^kq�mi^pjfa+� P`obbkfkd�clo�qeb�`vpqbfkb�

jrq^qflkp�pelria�fk�qrok�_b�obi^qfsbiv�pfjmib+

Lifdlkr`iblqfabp�clo�qeb�jrq^dbkbpfp�mol`barob�tbob�abpfdkba�pr`e�qe^q�qebv�

tlria�^kkb^i�ql�qeb�p^jb�qbjmi^qb�pqo^ka�^p�qeb�obm^fo�̂ ka�hkl`h*lrq�lifdlp+� Qeb�2*0$�

AK>�pqo^kap�`loobpmlkafkd�ql�qeb�`vpqbfkb�`lalk�%RD@&�^ka�ci^khfkd�J?*.� pbnrbk`bp�

tbob�qebobclob�rpba�ql�`ob^qb�qeb�lifdlp�%Cfdrob�1+3&+� Tfqe� ./�_^pb�m^fop�lk�bfqebo�pfab�

lc�qeb�jrq^qflk)�qebpb�lifdlp�pelria�^kkb^i�pqolkdiv�ql�qeb�AK>�qbjmi^qb�^ka�mbojfq�

fk`lomlo^qflk�lc�qeb�jrq^qflk�fkql�qeb�pvkqebpfwba�pqo^ka+

>klqebo�J?*.� jrq^kq�t^p�mobm^oba�^ka�`e^o^`qbofwba�tebk�qebpb�bumbofjbkqp�

_bd^k+� Abpfdkba�ql�e^sb�^�q^d�lc�3�efpqfafkbp�^q�qeb�@*qbojfk^i�lc�qeb�molqbfk)�qeb�J?*.*�

Efp�jrq^kq�`^k�_b�mrofcfba�rpfkd�^�kf`hbi�`lirjk�o^qebo�qe^k�qeb�^jvilpb�^ka�AB>B�

pbme^olpb�`lirjkp�abp`of_ba�fk�n`^odji�/+.)�k+�02+� Qeb�^_fifqv�ql�rpb�qefp�ob`v`i^_ib�

`lirjk�dob^qiv�obar`bp�qeb�qfjb�^ka�jlkbv�pmbkq�j^hfkd�molqbfk�%Dorkav�IV�EO'%� .665&+�

Pfk`b�crqrob�tloh�fk�qeb�i^_�fp�pefcqfkd�qlt^oap�qeb�rpb�l c�qefp�molql`li�clo�^ii�J?*.�

molqbfkp)�fq�t^p�abbjba�_bkbcf`f^i�ql�fkqolar`b�qeb�afpricfab�jrq^qflkp�fkql�J?*.*Efp�^q�

qeb�p^jb�qfjb+
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aYao*c\i_^_

tq7� 2$�*�>QD�>QD�>@@�>@@�a N �Q FQ �>>>�>@Q�>QD� *�0$
@F07� 2$�*�>QD�>QD�>@@�>@@�QD@�QQQ�>>>�>@Q�>QD� *�0$

tq7� 2$�*�>@D�D@Q�>@>�>@@�>BN�>>>�>>Q�@>Q�@QD�*0$
@547� P$�*�>@D�D@Q�>@>�>@@�QD@�>>>�>>Q�@>Q�@QD�*�0$

Mdbco*c\i_`_

tq7� P$�*�>QD�>@@�@f>@�>QD�>QD�>@@�>@@�@QD�Q FQ �*0$
@FL7� P$�*�>QD�>@@�D>@�>QD�QD@�>@@�>@@�@QD�QQQ�*�0$

tq7� P$�*�>QD�>>>�>>Q�@>Q�@BN�@>D�>>@�QQD�>QD�*0$
@6.7� P$�*�>QD�>>>�>>Q�@>Q�QD@�@>D�>>@�QQD�>QD�*�0$

Adbpm`�1+3� Oc`�Hpo\b`id^�Jgdbjip^g`jod_`n+� =joc�oc`�rdg_*otk`�\i_�oc`�hpo\io�
n`lp`i^`n�\m �̀_`kd^o`_�ajm�oc �̀$H ào*c\i_`_�Ö\i_�Ömdbco*c\i_`_�Ö�_dnpgad_`�hpo\ion+�
Di�jm_`m�oj�^m`\o`�oc �̀hpo\io�jgdbjn)�oc �̀pi_`mgdi`_�rdg_*otk`�omdkg`on�r`m`�m`kg\^`_�
]t�OB>+� <n�n``i�ajm�oc �̀g`ao*c\i_`_�hpo\io)�ocdn�^tno`di`�^j_dib�n`lp`i^`�r\n�
pn`_�oj�m`kg\^`�\�>OB�^j_dib�ajm�g`p^di`� .0�\i_�\i�<OB�^j_dib�ojm�h`ocdjidi`�54+�
Ajm�oc �̀mdYo*c\i_`_�hpo\io)�oc`�<OB�^j_dib�ajm�h`ocdjidi`� .-�\i_�oc �̀>OB�
^j_dib�ajm�g`p^di`�6.�r`m`�m`kg\^`_+� Ndi^`�oc`�jgdbjn�r`m`�_`ndbi`_�oj�c\q`� ./�
rdg_*otk`�ip^g`jod_`n�ji�`doc`m�nd_`�ja�oc`�hpo\odji)�oc`t�ncjpg_�\ii`\g�nomjibgt�oj�
oc �̀o`hkg\o`�?I<�\i_�\ggjr�ajm�̀ aad^d`io�di^jmkjm\odji�ja�oc �̀hpo\odji+
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1+.+1�>c\ko`m�J]e`^odq`n

L_gb`qfsbp�l c�qefp�`e^mqbo�tbob7

õ � Ql�fkqolar`b�qtl�`vpqbfkb�jrq^qflkp�^q�pmb`fcf`�mlpfqflkp�fkql�qeb�J?*.� dbkb�

fk�loabo�ql�^iilt�clo�cloj^qflk�lc�̂ k�fkqo^jlib`ri^o�afpricfab�_lka

õ � Ql�molar`b�^ka�mrofcv�qeb�jrq^kq�molqbfk�_v�lmqfjfwfkd�qeb�lofdfk^i� molql`li

õ � Ql�sbofqv�qeb�mobpbk`b�lc�qeb�qtl�`vpqbfkb�obpfarbp

õ � Ql�abqbojfkb�tebqebo�lo�klq�qeb�afpricfab�_lka�t^p�clojba

õ � Ql�`ljm^ob�qeb�molqblivqf`�pq^_fifqv�lc�qeb�jrq^kq�molqbfk�ql�qe^q�lc�J?*.

õ � Ql�^ppbpp�qeb�`lkcloj^qflk^i�pq^_fifqv�lc�qeb�jrq^kq�molqbfk�obi^qfsb�ql�J?*.

1+/� J>QBOF>IP�>KA�JBQELAP

1+/+.� >jinomp^odji�ja�oc`�Hpo\b`i`ndn�Q`^ojmn

Qeb�dbkbp�ql�_b�jrq^qba�e^a�ql�_b�objlsba�colj�qebfo�mJ>I`i�bumobppflk�

sb`qlop�^ka�`ilkba�fkql�qeb�m>IQBO*.� jrq^dbkbpfp�sb`qlo+� Rpfkd�=EH �^ka�5VQHOOO%�^�

alr_ib�afdbpq�fk�KB?rccbo� .� %(.--�[d,kfI�?P>&�t^p�mboclojba�lk�_lqe�bumobppflk�

sb`qlop�%J?*.� ^ka�J?*.*Efp�fk�mJ>I`i&�^p�tbii�^p�lk�m>IQBO*.+� >cqbo�^aafkd�1�R�lc�

b^`e�bkwvjb�clo�bsbov�OWK�lc�mi^pjfa�AK>)�qeb�p^jmibp�tbob�fk`r_^qba�^q�04É@�clo�/+2�e�

ql�lmqfjfwb�qeb�bkwvj^qf`�^`qfsfqv+� Qeb�afdbpqba�AK>�t^p�qebk�jfuba�tfqe�^k�

^mmolmof^qb�slirjb�lc�3U�il^afkd�_rccbo�%1-"�pr`olpb)�-+/2"�_oljlmebkli�_irb&�^ka�

il^aba�fkql�qeb�tbiip�lc�̂ � .+2"�^d^olpb�dbi+� >k�^ifnrlq�lc�bqefafrj�_oljfab�%Bq?o7�cfk^i�

`lk`bkqo^qflk�-+2� e^a�_bbk�^aaba�ql�qeb�dbi�fk�loabo�ql�sfpr^ifwb�qeb�AK>�_^kap+

Qeb�p^jmibp�tbob�jfdo^qba�fk�Q>?�orkkfkd�_rccbo�^q�5-�S�clo�.� e+� ?^kap�`loobpmlkafkd�

ql�qeb�ifkb^ofwba�mi^pjfap�^ka�qeb�dbkbp�l c�fkqbobpq�tbob�`rq�lrq�tfqe�^�o^wlo�_i^ab�^ka�

mi^`ba�fk�i^_biiba�qbpq�qr_bp�clo�croqebo�mrofcf`^qflk+
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Buqo^`qflk�lc�qeb�AK>�colj�qeb�^d^olpb�t^p�^``ljmifpeba�rpfkd�^�?fl*O^a�Mobm*�

^*Dbkb$[�Hfq�%?fl*O^a�I^_lo^qlofbp)�Jfppfpp^rd^)�LK&+� Qefp�hfq�bjmilvp�^�pfif`^�j^qofu�

ql�pbib`qfsbiv�_fka�qeb�mi^pjfa�AK>�^ka�^iilt�fq�ql�_b�pbm^o^qba�colj�`lkq^jfk^qfkd�

m^oqf`ibp�ifhb�^d^olpb�^ka�Bq?o+� Lk`b�_lrka)�qeb�AK>,j^qofu�mbiibq�t^p�t^peba�tfqe�

4-"�bqe^kli+� Qebk�qeb�AK>�t^p�birqba�colj�qeb�j^qofu�tfqe�^�2�jfk�fk`r_^qflk�fk�Qofp�

BAQ>�_rccbo�%QB)�mE�5+-&�^q�04É@+� Mrob�bumobppflk�sb`qlo�%mJ>I`/&�t^p�pqloba�^q�

*/-ê@�tefib�qeb�mrofcfba�fkpboqp)�J?*.� ^ka�J?*.*Efp)�tbob�pr_`ilkba�fkql�m>IQBO*.+�

?v�`lj_fkfkd�qeb�ifkb^ofwba�m>IQBO*.� mi^pjfa�tfqe�bfqebo�qeb�J?*.� lo�J?*.*Efp�

fkpboq�fk�^� .71�o^qfl�%_v�`lk`bkqo^qflk&)�^ka�fk`r_^qfkd�qebj�tfqe�/-�R�Q1�AK>�ifd^pb�

%lsbokfdeq�^q� F3É@&)�qeb�dfsbk�dbkbp�tbob�fk`lomlo^qba�fkql�jrq^dbkbpfp�mi^pjfap+� >cqbo�

qo^kpcloj^qflk�lc�qeb�ifd^qflk�jfuqrobp�fkql�`ljmbqbkq�GJ.-6�`biip)�qeb�_^`qbof^�tbob�

mi^qba�tfqe�qbqo^`v`ifkb�pbib`qflk�%./+2�,+[d,jI&+� Mi^pjfa�AK>�t^p�qebk�buqo^`qba�colj�

qeb�obpriqfkd�`lilkfbp�clo�afabluv�pbnrbk`fkd+� @lkcfoj^qflk�lc�qeb�mi^pjfa�`lkpqor`qp�

t^p�^`efbsba�rpfkd�qeb�0UM�Pbnrbk`fkd�Hfq�^p�abp`of_ba�fk�pb`qflk�0+/+/)�k+�2/+

1+/+/� Jgdbj*Jdm`^o`_�DQDpo\b`i`ndn

Tebk�qeb�pr_`ilkfkd�e^a�_bbk�`lkcfojba)�qeb�qbjmi^qbp�^ka�lifdlp�tbob�mobm^oba�

clo�jrq^dbkbpfp+� >mmolufj^qbiv�/�[fd�l c�b^`e�AK>�p^jmib�t^p�^ih^ifkb*abk^qroba�rpfkd�

/�J�K^LE)�/�jJ�BAQ>)�^ka�mob`fmfq^qba�tfqe�/�J�^jjlkfrj�^`bq^qb�mE�1+3�^ka�

.--"�bqe^kli+� Qeb�abk^qroba�qbjmi^qbp�tbob�bfqebo�pqloba�^q�*/-�É@�lo�rpba�

fjjbaf^qbiv�clo�jrq^dbkbpfp+

Pvkqebqf`�lifdlkr`iblqfabp�tfqe�qeb�abpfoba�jrq^qflkp�tbob�mro`e^pba�colj�

Jbaf`lom)�Fk`+�%Jlkqob^i)�Nrb_b`&+�Qeb�ivlmefifwba�lifdlp�tbob�obprpmbkaba�fk� F�jI�QB�

_rccbo�̂ ka�`eb`hba�_v�jfdo^qflk�lk�^ �.2"�mliv^`ovi^jfab)�11"�rob^�dbi�rpfkd�Qofp



.--

?lo^qb�BAQ>�%QEB&�orkkfkd�_rccbo�%0-�jfk�mobork)� .� e�jfdo^qflk�.� .--�S&+� ?^kap�

tbob�sfpr^ifwba�_v�bqefafrj�_oljfab�pq^fkfkd+� E^ic�%2--�(W8#�l c�b^`e�lifdl�plirqflk�t^p�

abp^iqba�lk�^�Pbme^abu�D*/2�pmrk�`lirjk�%02-�u�d)�/�jfk&�ql�objlsb�`lkq^jfk^kqp+

Lk`b�mrofcfba)�qeb�lifdlp�tbob�nr^kqfq^qba�_v�jb^profkd�qeb�@A�^q�/3-�kj�fk�QB�_rccbo+�

Qeb�`lk`bkqo^qflk�lc�b^`e�p^jmib�t^p�abqbojfkba�rpfkd�qeb�`lksbopflk�c^`qlo)� .� >[gl�rkfq�

:�00�>fd�,�jI�ppAK>�%Kbt�Bkdi^ka�?flI^_p�63,64�@^q^ildrb&+� Qebk)�grpq�moflo�ql�qeb�

jrq^dbkbpfp�ob^`qflkp)�qeb�lifdlp�tbob�2$*melpmelovi^qba�tfqe�Q1�mlivkr`iblqfab�hfk^pb�

%2�R�bkwvjb�7�-+6�NWK�lifdl&+

Fk�lkb�ob^`qflk)�qeb�qtl�jrq^kq�lifdlp�%@FL�^ka�@6.� clo�ofdeq*e^kaba7�@ .0�^ka�

@54�clo�ibcq*e^kaba&�^ka�qeb�^jmf`fiifk�obm^fo�^ka�qbqo^`v`ifkb�hkl`h*lrq�lifdlp�tbob�

^kkb^iba�ql�qeb�abk^qroba�qbjmi^qb�fk�^�/2727.� o^qfl�%jrq^kq�lifdl� 7�obm^fo,hkl`h*lrq�

lifdl� 7� qbjmi^qb&+� Qeb�`ljmlkbkqp�tbob�`lj_fkba�^ka�fk`r_^qba�clo�2�jfk�fk�^�_il`h�

eb^qbo�pbq�^q�42�É@+� Qebk�qeb�_il`h�eb^qbo�t^p�qrokba�lcc�̂ ka�qeb�p^jmibp�tbob�^iiltba�

ql�`lli�ql�^_lrq�12É@�%0-�jfk&+� >cqbo�qeb�qr_bp�e^a�_bbk�mi^`ba�lk�f`b�clo� .-*.2�jfk)� .-�

R�lc�Q1�AK>�mlivjbo^pb�^ka�0�R�lc�Q1�AK>�ifd^pb�tbob�^aaba�ql�pvkqebpfwb�^ka�ifd^qb�

qeb�jrq^kq�AK>�pqo^ka)�obpmb`qfsbiv+� >k�fk`r_^qflk�^q�04É@�clo�6-�jfk�mbojfqqba�

molar`qflk�lc�qeb�AK>�ebqbolarmibu�%lkb�jrq^kq�pqo^ka)�lkb�tfia*qvmb�pqo^ka&+� Fkfqf^i�

qo^kpcloj^qflk�lc�qeb�AK>�fkql�obm^fo�jfkrp�BP�.0-.� `biip�^iiltba�clo�molar`qflk�lc�

eljlarmibu�AK>�fk�^k�bksfolkjbkq�tebob�jfpj^q`e�obm^fo�t^p�prmmobppba+� Fk�qefp�

t^v)�qeb�`e^k`b�qe^q�qeb�jrq^dbkf`�lo�̂ kqf_flqf`�jfpj^q`ebp�tlria�_b�obm^foba�t^p�

ab`ob^pba+� @biip�tbob�mi^qba�lk�I?�^d^o�tfqe�^jmf`fiifk�pbib`qflk�%�.--�(WK(P8#'�

>jmf`fiifk*obpfpq^kq�mi^pjfap�tbob�fpli^qba�rpfkd�qeb�?fl*O^a�Mobm*^*Dbkb'�Hfq�^ka�

qo^kpclojba�fkql�qeb�cfk^i�elpq)�GJF-6+� Afabluv�pbnrbk`fkd�t^p�qebk�mboclojba�lk�qeb�

AK>�ql�p`obbk�clo�jrq^qflkp+



.-.

1+/�E � ?I<�N`lp`i^dib

Fk�loabo�ql�`lkcfoj�_lqe�qeb�`ilkfkd�lc�qeb�dbkb�fkql�qeb�jrq^dbkbpfp�sb`qlo�̂ ka�

tebqebo�lo�klq�qeb�jrq^qflkp�tbob�mobpbkq)�afabluv�pbnrbk`fkd�t^p�mboclojba�lk�qeb�

mi^pjfa�AK>+� Bfqebo�qeb�0UV�Pbnrbk`fkd�Hfq�^p�abp`of_ba�fk�pb`qflk�0+/+/)�m+�2/)�lo�qeb�

Pbnrbk^pb�Sbopflk�/�Pbnrbk`fkd�Hfq�colj�>jbope^j�t^p�rpba+� Clo�qeb�Pbnrbk^pb�Hfq)�

AK>�p^jmibp�%^mmolu+� 2�,[d&�tbob�mobm^oba�^p�fk�pb`qflk�0+/+/+� Qebv�rkabotbkq�

^ih^ifkb�a|k^qro^qflk�tfqe�/�J�K^LE)�/�jJ�BAQ>�mE�5+-�^ka�mob`fmfq^qflk�tfqe�/�J�

plafrj�^`bq^qb�mE�1+3)0�slirjbp� .--"�bqe^kli+� >cqbo�t^pefkd�b^`e�lc�qeb�AK>�mbiibqp�

tfqe�4-"�bqe^kli)�qebv�tbob�aofba�fk�^�s^`rrj�`lk`bkqo^qlo)�^ka�afpplisba�fk�4� QB�

_rccbo+� Tfqe�^�/�jfk�fk`r_^qflk�^q�32ê@�^ka�pr_pbnrbkq�`llifkd)�qeb�^mmolmof^qb�mofjbo�

t^p�qebk�^kkb^iba�ql�qeb�abk^qroba�AK>�qbjmi^qb�XPM3�pbnrbk`fkd�mofjbo�clo�obsbopb)�

rkfsbop^i�J.0�%*/-&�%.4jbo&�clo�clot^oaZ+�Afqeflqeobfqli)�afirqba�i^_biifkd�jfu�

%`lkq^fkfkd�a@QM)�DQM)�aQQM&)� .-�[@f�l c�X $̂[[P�Za>QM)�^ka�afirqba�Pbnrbk^pb�tbob�

qebk�^aaba�ql�qeb�^kkb^iba�qbjmi^qb�^ka�jfuba�qelolrdeiv+� >�2�jfk�fk`r_^qflk�^q�ollj�

qbjmbo^qrob�^iiltba�clo�buqbkpflk�lc�qeb�mofjbo�̂ ka�fk`lomlo^qflk�lc�o^afli^_biiba�>QM+

>�0+2� ^ifnrlq�lc�qefp�qlq^i�jfuqrob�t^p�qebk�^aaba�ql�b^`e�lc�qeb�clro�mob*

t^ojba�%04É@&�ob^`qflk�qr_bp� i^_biiba�>)�@)�D)�^ka�Q+� >p�fk�qeb�0UV�Pbnrbk`fkd�Hfq)�

qebpb�qr_bp�e^a�_bbk�cfiiba�tfqe�mobjfuba�aKQMp�^ka�`loobpmlkafkd�aaKQM�%.-7.� o^qfl8�

/+2�"[8#'� >cqbo�qeb�mofjba�qbjmi^qb,bkwvjb,o^afli^_bi�jfu�t^p�^aaba�ql�^ii�clro�qr_bp)�

qeb�qr_bp�tbob�fk`r_^qba�^q�04É@�clo�2�jfk+� Qefp�^iiltba�clo�o^mfa�AK>�`e^fk�

bilkd^qflk�^ka�qbojfk^qflk�lc�qeb�`e^fk�^p�aaKQMp�tbob�fk`lomlo^qba+� Qeb�ob^`qflkp�

tbob�qebk�pqlmmba�tfqe�qeb�^aafqflk�lc�/U�pqlm�plirqflk�%62"�cloj^jfab)�/-jJ�BAQ>)�

-+-2"�?oljlmebkli�?irb)�-+-2"�Uvibkb�@v^kli�CC&�^ka�mi^`ba�^q�*/-�É@�rkqfi�qeb�dbi�

t^p�ob^av�ql�il^a+� @^ob�t^p�q^hbk�ql�pmfk�qeb�p^jmibp�altk�%jf`ol`bkqofcrdb�.� .1)---



.-/

U�d&�_bqtbbk�pqbmp+� Moflo�ql�il^afkd)�qeb�p^jmibp�tbob�qe^tba�^ka�qebk�abk^qroba�clo�/�

jfk�^q�42É@+� Cfsb�,fI�lc�b^`e�t^p�il^aba�fk�>)�@)�D)�Q�loabo�lkql�^� .-"�

mliv^`ovi^jfab)�1/"�rob^�pbnrbk`fkd�dbi+� Qeb�p^jmibp�tbob�jfdo^qba�^q�22�T�clo�qeb�

^mmolmof^qb�qfjb�fk�Q?B�orkkfkd�_rccbo�%0-�jfk�mobork)�6-�jfk�clo�obsbopb�ob^`qflk)�0�e�

.2�jfk�clo�clot^oa&+� Qeb�dbi�t^p�qebk�cfuba�fk� .-"�jbqe^kli�,.-" �^`bqf`�^`fa�^ka�qebk�

aofba�^p�abp`of_ba�fk�n`^odji�0+/+/)�k+�2/+� >rqlo^afldo^mev�l c�qeb�aofba�dbi�t^p�

^``ljmifpeba�fk�qeb�p^jb�j^kkbo�^p�abp`of_ba�b^oifbo�clo�qeb�0UV�Pbnrbk`fkd�Hfq�

%N`^odji�0+/+/&+

1+0� OBPRIQP

1+0+.�>jinomp^odji�ja�oc`�Hpo\b`i`ndn�Kg\nhd_

Mi^pjfa�AK>�t^p�buqo^`qba�colj�qeobb�`lilkfbp�lk�b^`e�mi^qb�%J?*.� ^ka�J?*.*�

Efp�mi^qbp&+� Qeb�mrofcfba�AK>�t^p�qebk�pbnrbk`ba�rpfkd�qeb�PM3�pbnrbk`fkd�mofjbo�

tfqe�qeb�0UV�Pbnrbk`fkd�Hfq+� Qefp�mofjbo�^kkb^ip�grpq�altkpqob^j�lc�qeb�,,,kaiii�pfqb�^ka�

^iiltp�pbnrbk`fkd�^`olpp�qeb�dbkb�lk�qeb�klk*`lafkd�pqo^ka+� Obpriqp�^ob�peltk�fk�adbpm`�

1+4�clo�tfia*qvmb�^ka�jrq^dbkbpfp�mi^pjfap+� Qeb�bkap�lc�qeb�J?*.� ^ka�J?*.*Efp�dbkbp�

^ob�rkaboifkba+� Tfqe�qeb�jrq^dbkbpfp�sb`qlop�molar`ba)�qeb�kbuq�pqbm�t^p�ql�fkqolar`b�

qeb�`vpqbfkb�jrq^qflkp+

1+0+/�Hpo\b`i`ndn�Kmj^`_pm`

Pfk`b�Moljbd^�̀ i^fjba�ql�e^sb�fkqolar`ba�rm�ql�clro�pfjriq^kblrp�jrq^qflkp�

tfqe�jlob�qe^k�2-"�bccf`fbk`v�rpfkd�qebfo�hfq)�^qqbjmqp�tbob�j^ab�ql�fkqolar`b�qeb�qtl�

`vpqbfkb�jrq^qflkp�^q�qeb�p^jb�qfjb+� Clo�b^`e�l c�qeb�clro�jrq^kqp�%J?*.�OE)�J?*.�IE)�

J?*.*Efp�OE)�J?*.*Efp�IE&)�^�qlq^i�l c �̂ q�ib^pq�qbk�`lilkfbp�tbob�p`obbkba�_v�afabluv



.-0

k<GO@M*.7� 2$�*>@Q@>>D@QQD@>QD@@QD@>DDQ@D>@Q�*0ì�

H=*g*k<GO@M*.7� 2$� *>@Q@>>D@QQ>>D@Q>@D@@QQQQQD@>Q�*0$�

H=*g*Cdn*k<GO@M*.7� 2'�*>@Q@>>D@QQ>DQDDQDDQDDQDDQDDQD>�*0$

Adbpm`�1+4�N`lp`i^`n�ja�Hpo\b`i`ndn�Kg\nhd_n+� Tfia*qvmb�m>IQBO *.� ^ka�qeb�
jrq^dbkbpfp�mi^pj fap�tbob�pbnrbk`ba�lk�qeb�klk*`lafkd�pqo^ka�rpfkd�qeb�PM3�
pbnrbk`fkd�m ofj bo�tef`e�^kkb^iba�gr p q �altkpqob^j �l c �qeb� , , ,ã a ii i �pfqb+� Qeb�
m>IQBO*F� fp�qeb�t fia*qvmb�pbnrbk`b+� Qeb�bka�l c �qeb�J?*.� dbkb� fp� rkaboifkba� fk�
qeb�J?*i*m>IQBO*.� mi^pj fa+� Qeb�J?*.*Efp�dbkb� fp�rkaboifkba� fk�qeb�J?*i*E fp*�
m>IQBO *.� mi^pj fa)�pelt fkd�qeb�DQD �of`e�obdflk�tef`e�`loobpmlkap�ql�qeb�3�Efp�
obpfarbp�^q�qeb�bka�l c �qeb�molqbfk+



.-1

pbnrbk`fkd+� Qelpb�colj�qeb�cfopq�olrka�lc�jrq^dbkbpfp�tbob�pbnrbk`ba�rpfkd�lkiv�qeb�

PM3�mofjbo+� Qefp�t^p�ql�`eb`h�clo�fkpboqflk�lc�qeb�`vpqbfkb�`lalk�fk�qeb�ebifu�FS�obdflk+�

>iqelrde�clro�̀ lilkfbp�tbob�`eb`hba�clo�b^`e�jrq^kq)�klkb�elrpba�qeb�D@>�jrq^qflk+�

@lkpbnrbkqiv)�qeb�lifdl�`lk`bkqo^qflkp�tbob�alr_ib*`eb`hba�^ka�qeb�jrq^dbkbpfp�

ob^`qflkp�tbob�mboclojba�^d^fk+� >q�ib^pq�pfu�`lilkfbp�clo�b^`e�jrq^kq�tbob�qebk�

p`obbkba�rpfkd�_lqe�PM3�^ka�J.0� rkfsbop^i�%*/-&�%�.4jbo&�mofjbop+� Qefp�jb^kq�qe^q�

qtbkqv*clro�mi^pjfa�AK>�p^jmibp�tbob�buqo^`qba�^ka�mrofcfba�^ka�pbnrbk`ba�^q�b^`e�

bka�lc�qeb�dbkb+� >ii�fk�^ii)�qeb�p`obbkfkd�mol`bpp�qllh�ilkdbo�qe^k�bumb`qba�^ka�rpr^iiv�

obsb^iba�qe^q�kl�jrq^qflkp�e^a�l``rooba+� Bsbk�tebk�qeb�obsbopb�ob^`qflk�peltba�kl�

jrq^qflk)�qeb�clot^oa�pqfii�e^a�ql�_b�mboclojba�fk�`^pb�^�`vpqbfkb�`lalk�e^a�_bbk�

fkqolar`ba�^q�qeb�lqebo�bka+

1+0E�Hpo\odji�No\opn

Abpmfqb�qeb�c^`q�qe^q�qeb�bccf`fbk`v�lc�jrq^dbkbpfp�t^p�ilt)�pljb�jrq^qflkp�tbob�

`lkcfojba+� Qebpb�obpriqp�^ob�prjj^ofwba�fk�O\]g`�F+� Clo�qeb�ofdeq*e^kaba�J?*.�

jrq^kq)�`ilkb�1�e^a�qeb�@*qbojfk^i�jrq^qflk)�@ 6.+� Qeb�pbnrbk`fkd�dbi� fp�peltk�fk�

adbpm`�1+5+� ?^kap�^mmb^o�^`olpp�^ii� clro�i^kbp� clo�qefp�`ilkb�^p�tbii�^p�qeb�lqebop�qe^q�^ob�

pbbk�lk�qeb�p^jb�dbi+� Qebpb�p^jmibp�tbob�pbnrbk`ba�^q�qeb�p^jb�qfjb�rpfkd�qeb�

Pbnrbk^pb�Hfq+� ?b`^rpb�qebv�tbob�ibcq�clo�qll�ilkd�arofkd�_lqe�qeb�o^afli^_biifkd�^ka�qeb�

bilkd^qflk,qbojfk^qflk�pqbmp)�qeb�bkwvjb�ifhbiv�m^rpba)�pvkqebpfwfkd�AK>�co^djbkqp�l c�

qeb�p^jb�ibkdqe�fk�^ii�clro�qr_bp+� Pr`e�co^djbkqp�e^sb�qeb�p^jb�jl_fifqv)�^ka�ibka�ql�qeb�

^mmb^o^k`b�l c�_^kap�fk�^ii�clro�i^kbp�l c�qeb�dbi+� >klqebo�mlppf_fifqv�fp�qe^q�qeb�^ih^ifkb*�

abk^qro^qflk�mol`barob�afa�klq�bifjfk^qb�qeb�pb`lka^ov�pqor`qrob�l c�qeb�AK>�fk�qe^q�

m^oqf`ri^o�obdflk+� Qefp�tlria�e^sb�`^rpba�^�pfjfi^o�m^rpb�^p�qeb�bk[j b�ob^`eba�qeb
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O\]g`�D7�Nphh\mt�ja�Hpo\io�No\opn+� Qeb�pq^qrp�l c �b^`e �afpricfab�jrq^kq� fp�
peltk+� Qelpb�`ilkbp�`lkq^fkfkd�qeb�abpfoba�jrq^qflkp�^ob�ifpqba+

Ofdeq*E^kaba J?*. J?iEf p

K*qbojfk^i�%@FL& Klkb Klkb

@*qbojfk^i�%@6.& @ilkb�1 Klkb

Ibcq*E^kaba J?*i J?*i*Efp

K*qbojfk^i�%@i0& Klkb @ilkb� .-

@*qbojfk^i�%@54& @ilkb�3�< @ilkb� .-�<
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Cfdrob�1+5�Pbnrbk`fkd�Dbi�l c�H=*.�@ilkbp+� Qebpb�qeobb�J?*.� `ilkbp�tbob�pbnrbk`ba�
rpfkd�qeb�Pbnrbk^pb�Hfq�^ka�qeb�PM3�pbnrbk`fkd�mofjbo+� Qeb�mofjbo�^kkb^ip�grpq�
altkpqob^j�l c�qeb�5MQHOOO�pfqb�^ka�pbnrbk`bp�qeb�klk*`lafkd�pqo^ka�2$�ql�0$+� Cobnrbkq�
^oqfc^`qp�tbob�l_pbosba�clo�̂ ii�qeobb�p^jmibp+� Pfk`b�qebv�tbob�ibcq�clo�qll�ilkd�arofkd�qeb�
o^afli^_biifkd�̂ ka�bilkd^qflk,qbojfk^qflk�ob^`qflkp)�qeb�bkwvjb�m^rpba�pvkqebpfwfkd�
co^djbkqp�l c �bnr^i�pfwb�fk�^ii�clro�ob^`qflk�qr_bp+� Abpmfqb�qefp�mobpbk`b�l c�_^kap� fk�^ii� clro�
i^kbp)�qeb�jrq^qflk�fp�l_sflrp� clo�OE�@ilkb�1+� Ob^afkd�fk�qeb�obdflk�j^ohba�_v�qeb�
_o^`hbq)�qeb�pbnrbk`b�fp�QDD@>>�tfqe�qeb�@>D�`lafkd�clo�ibr`fkb�obmi^`ba�_v�qeb�D@>�
`lafkd�clo�̀ vpqbfkb+� Obpriqp�clo�OE�@ilkb� .� ^ob�klq�^p�`ib^o)�_rq�fq�^mmb^op�^p�qelrde�IE�
@ilkb�3�^ipl�e^p�^�`vpqbfkb�jrq^qflk+� Qefp�jrq^qflk�l``rop�grpq�^_lsb�qeb�2�Qp)�vbq�qeb�
m^rpb�fk�qefp�obdflk�j^hbp�fq�afccf`riq�ql�`lkcfoj�qeb�cfopq�_^pb�l c �qeb�jrq^qflk+� Qeb�
pbnrbk`b�pelria� ob^a� ..� FQ i�D@>+� >iqelrde�qeb�m^rpb�obpriqba�fk�^�_^ka�fk�^ii� clro�
i^kbp)�qefp�lcqbk�`loobpmlkap�ql�^�D�fk�qeb�pbnrbk`b+� Eltbsbo)�qeb�`ilkb�tfii�e^sb�ql�_b�
pbnrbk`ba�^d^fk�ql�bkprob�qe^q�qeb�jrq^qflk�fp�`loob`q
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^ob^�lc�pqolkd�pb`lka^ov�pqor`qrob+� Fk�^kv�`^pb)�qeb�mobpbk`b�lc�qeb�jrq^qflk�fp�l_sflrp+�

Ob^afkd�qeb�klk*`lafkd�pqo^ka�colj�2$�ql�0$)�qeb�@>D�`lafkd�clo�ibr`fkb�fk�J?*.�t^p�

obmi^`ba�_v�D@>�`lafkd�clo�̀ vpqbfkb+� Abpmfqb�qeb�c^`q�qe^q�qeb�jrq^qflk�fp�mobpbkq)�qeb�

pbnrbk`b�fk�qeb�m^rpb�obdflkp�pelria�_b�sbofcfba�_v�pbnrbk`fkd�lk�qeb�lmmlpfqb�pqo^ka+�

Adbpm`�1+5�^ipl�peltp�^�ibcq*e^kaba�J?*.� `ilkb�%!3&+� Fq�^mmb^op�^p�qelrde�qefp�`ilkb�

j^v�e^sb�qeb�@*qbojfk^i�jrq^qflk)�_rq�^�m^rpb�^oqfc^`q�fp�il`^qba�bu^`qiv�tebob�qeb�

jrq^qflk�pelria�pq^oq+� >iqelrde�qeb�m^rpb�obpriqba�fk�^�_^ka�fk�^ii� clro�i^kbp)�qefp�lcqbk�

`loobpmlkap�ql�^�D�fk�qeb�pbnrbk`b+� >ipl)�pfk`b�qeb�'Dì�_^ka�pbbjp�pifdeqiv�a^ohbo�qe^k�

qeb�>)�@)�^ka�Q�_^kap)�fq�fp�mol_^_ib�qe^q�qeb�jrq^qflk�e^p�_bbk�molmboiv�fk`lomlo^qba+�

Eltbsbo)�qefp�`ilkb�tfii�^ipl�e^sb�ql�_b�pbnrbk`ba�^d^fk�ql�bkprob�qe^q�_lqe�qeb�jrq^qflk�

^ka�qeb�obdflk�^olrka�fq�^ob�^p�qebv�pelria�_b+

>p�jbkqflkba�fk�O\]g`�D)�qebob�tbob�kl�ofdeq*e^kaba�J?*.*Efp�jrq^qflkp�clrka+�

Lkb�lc�qeb�ibcq*e^kaba�`ilkbp�afa�obsb^i�jrq^qflkp)�qelrde+� Adbpm`�1+6�peltp�qeb�

pbnrbk`fkd�obpriqp� clo�`ilkb� .-� fk�qeb�K*qbojfk^i� obdflk+� Ob^afkd�colj�2$�ql�0$�lk�qeb�

`lafkd�pqo^ka)�qeb�@QD�`lafkd�clo�qeb�ibr`fkb�fk�qeb�`lkqoli� mi^pjfa�t^p�obmi^`ba�_v�qeb�

QD@�`lafkd�clo�̀ vpqbfkb+� Obpriqp� clo�qeb�obsbopb�pbnrbk`fkd�l c�qefp�`ilkb�^ob�peltk�fk�

adbpm`�1+.-+� Grpq�^_lsb�qeb�2�`ljmobppba�Q�_^kap)�qebob�pelria�bfqebo�_b�^�D@>�clo�qeb�

jrq^qflk�lo�̂ �@>Q�clo�qeb�tfia*qvmb+� >�jrq^qflk�e^p�l_sflrpiv�l``rooba)�^ka�^�_^ka�

j^v�_b�mobpbkq�fk�qeb�D�i^kb)�_rq�fp�c^fkq�arb�ql�`ljmobppflk+� Rkcloqrk^qbiv)�qefp�fp�klq�

bklrde�ql�`lkcfoj�qeb�fk`lomlo^qflk�l c�qeb�jrq^qflk+� >klqebo�olrka�lc�pbnrbk`fkd�

tlria�_b�obnrfoba�ql�`lkcfoj�qefp�c^`q+
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Cfdrob�1+6�Pbnrbk`fkd�Dbi�lc�Ibcq*e^kaba�Efp�@ilkbp+� Qeb�`ilkbp�tbob�
pbnrbk`ba�fk�qeb�K*qbojfk^i�obdflk�rpfkd�qeb�rkfsbop^i�%*/-&�%F4jbo&�
pbnrbk`fkd�mofjbo+� @ilkb�5�fp�tfia*qvmb)�_rq�@ilkb� .-�elrpbp�qeb�`vpqbfkb�
jrq^qflk+� Ob^afkd�qeb�`lafkd�pqo^ka�colj�2$�ql�0$)�qeb�jrq^kq�pbnrbk`b�fp�
QD@�^p�lmmlpba�ql�qeb�@QD�`lafkd�clo�ibr`fkb�6.+
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1+1� AFP@RPPFLK

1+1+.� Dhkjmo\i^`�ja�oc`�Diom\hjg`^pg\m�?dnpgad_`

>p�jbkqflkba�b^oifbo)�qeb�mobpbk`b�l c�afpricfabp�^ob�hkltk�ql�`lkcbo�obpfpq^k`b�

^d^fkpq�orjbk�molqb^pbp+� Pbsbo^i�obpb^o`ebop�e^sb�bpq^_ifpeba�qefp�c^`q�_v�bumlpfkd�

afpricfab*`lkq^fkfkd�molqbfkp�ql�orjbk�molqb^pbp�%rpfkd�bfqebo�P�UMVW�lo�P�XMVTR�

qb`ekfnrbp&)�_lqe�fk�qeb�mobpbk`b�^ka�fk�qeb�^_pbk`b�l c�obar`fkd�^dbkqp+� Tfqe�qebfo�

afpricfab�_lkap�fkq^`q)�molqbfkp�ifhb�_lsfkb�pborj�^i_rjfk�%?P>&)�of_lkr`ib^pb�>�

%OK>pb�>&)�of`b�moli^jfk)�j^fwb�wbfk)�`ef`hbk�bdd�ls^i_rjfk)�mb^�^i_rjfk� .)�prkciltbo�

^i_rjfk�5)�^ka�mrjmhfk�qovmpfk�fkef_fqlo� .� tbob�efdeiv�obpfpq^kq�ql�orjbk�abdo^a^qflk�

%E^k`l`h�IV�E M% � .6618�J`K^__�IV�E M%� .6618�Pmbk`bo�IV�EO'%� .6558�J^e^abs^k�IV�EO'%�

.65-&+� Eltbsbo)�pr`e�molqbfkp�tbob�obkaboba�rm�ql�0-�qfjbp�^p�prp`bmqf_ib�ql�

abdo^a^qflk�rmlk�^aafqflk�lc�m*jbo`^mqlbqe^kli+� Pfk`b�qefp�`ljmlrka�obar`bp�afpricfab�

_lkap)�qeb�molqblivqf`�pq^_fifqv�l c�qeb�k^qfsb�molqbfkp�t^p�^qqof_rqba�ql�afpricfab�`lkqbkq+�

Croqebojlob)� clo�j^kv�lc�qebpb�molqbfkp)� qeb�abdobb�l c�obpfpq^k`b�t^p�molmloqflk^i�ql�qeb�

krj_bo�lc�afpricfab�_lkap�mobpbkq+� ?P>)�clo�bu^jmib)�`lkq^fkp� .3�afpricfab�_lkap�^ka�fp�

^jlkd�qeb�jlpq�pq^_ib�l c�qeb�molqbfkp�ifpqba�%J^e^abs^k�IV�E M%� .654&+� Fq�e^p�_bbk�peltk�

ql�obpfpq�orjbk�abdo^a^qflk�clo�rm�ql� .3�elrop�tefib�molqbfkp�ifhb�`^pbfk�^ka�sf`fifk)�

tef`e�al�klq�`lkq^fk�afpricfab�_lkap)�tbob�abdo^aba�tfqefk�^k�elro�%E^k`l`h�IV�E M% �

.6618�J`K^__�IV�E M%� .6618�Pmbk`bo�bo^,+)� .655&+

Qeb�^_fifqv�lc�fkqo^jlib`ri^o�afpricfabp�ql�bke^k`b�qeb�molqblivqf`�pq^_fifqv�l c �̂ �

molqbfk�fp�arb)�clo�qeb�jlpq�m^oq)�ql�qeb�efde�`lkcloj^qflk^i�pq^_fifqv�^ppl`f^qba�tfqe�qebfo�

mobpbk`b+� ?v�eliafkd�qeb�molqbfk�qfdeqiv�fk�^�cfuba�`lkcloj^qflk)�ibpp�molqb^pb�q^odbqp�^ob�

^s^fi^_ib�ql�qeb�bkbjfbp+� Clo�J?*.)�qeb�`lkcloj^qflk^i�pq^_fifqv�^q�orjbk�qbjmbo^qrob�fp
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buqobjbiv�ilt+� E^ic�lc�qeb�molqbfk�mlmri^qflk�fp�rkcliaba)�bumlpfkd�obdflkp�prp`bmqf_ib�

ql�abdo^a^qflk+� Qeb�fkqolar`qflk�lc�̂ k�fkqo^jlib`ri^o�afpricfab�_bqtbbk�ebif`bp�.�^ka�FS�

pelria)�fk�qeblov)�elia�qeb�molqbfk�qldbqebo�^q�qefp�qbjmbo^qrob+� Qeb�_lka�tlria�

qebobclob�_b�`^m^_ib�l c�bke^k`fkd�qeb�molqblivqf`�pq^_fifqv�lc�J?*.� ^ka�fk`ob^pfkd�fqp�

ifcbqfjb�fk�qeb�orjbk+� Qe^q�fp)�molsfaba�fq�albp�klq�afpqro_�qeb�pqbobl`ebjfpqov�lc�qeb�

obpfarbp�^olrka�fq+

K^qrob�fp�mbocb`qiv�`^m^_ib�lc�bkdfkbbofkd�^�afpricfab�_lka�pl�^p�ql�j^ufjfwb�qeb�

pq^_fifqv�lc�̂ �molqbfk+� Fq�`^k�_b�^�sbov�afccf`riq�q^ph�clo�obpb^o`ebop)�eltbsbo+� >p�pbbk�fk�

qeb�`^pb�lc�Q1�ivplwvjb�afp`rppba�b^oifbo)�j^kv�pqrafbp�e^sb�jbq�tfqe�pr``bpp+� Vbq)�qefp�

tloh�ab^iq�tfqe�qeb�fkqolar`qflk�lc�afpricfab�_lkap�fkql�^�k^qro^i�molqbfk�l c�hkltk�

qboqf^ov�pqor`qrob+� J?*.�t^p�abpfdkba�HI�QRXR%�jb^kfkd�qe^q�fqp�pbnrbk`b�t^p�`ob^qba�_v�

erj^kp�ql�_b�rkfnrb+� Fq�qebobclob�albp�klq�obpbj_ib�qe^q�lc�̂ kv�hkltk�molqbfk+

>iqelrde�J?*.� t^p�abpfdkba�ql�clia�ifhb�k^qro^i�^*ebif`^i�_rkaibp)� fqp�qboqf^ov�pqor`qrob�

e^p�klq�_bbk�tbii*abcfkba+� >p�^�obpriq)�0A�jlabiifkd�plcqt^ob�`lria�klq�_b�rpba�bfqebo�

ql�lmqfjfwb�qeb�il`^qflk�lc�qeb�afpricfab)�lo�bsbk�ql�abqbojfkb�qeb�`lkkb`qfsfqv�_bqtbbk�

ebif`bp+� Fk�qebfo�tloh�abpfdkfkd�qeb�_rkaib� Cbifu )�Eb`eq�IV�EO'� %�.66-&�fk`iraba�qtl�

`vpqbfkb�obpfarbp�pl�^p�ql�`lkcfoj�qeb�ibcq*e^kaba�`lkkb`qfsfqv�lc�qeb�molqbfk�^ka�`lkcbo�

efdebo�pq^_fifqv�ql�qeb�molqbfk+� Qeb�c^`q�qe^q�qeb�afpricfab�clojba�t^p�bsfabk`b�qe^q�qeb�

molqbfk�e^a�cliaba�^p�mbo�abpfdk+� Fqp�mobpbk`b�bsbk�moljlqba�^�pifdeq�fk`ob^pb�fk�qeb�

ebif`fqv�lc�qeb�molqbfk+� Eltbsbo)�abpmfqb�fqp�tbii*cliaba�ebif`^i�`lkcloj^qflk�rkabo�

k^qfsb�̀ lkafqflkp)�qeb�_rkaib�molqbfk�peltba�lkiv�j^odfk^i�pq^_fifqv�tebk�bumlpba�ql�

a|k^qro^kqp+� Qebpb�obpriqp�fkaf`^qb�grpq�elt�e^oa�fq�`^k�_b�ql�bkdfkbbo�^�pq^_fifwfkd�

afpricfab�_lka�tfqefk�^�molqbfk+� Qeb�mlpfqflkp�`elpbk�clo�J?*.�afpricfabp�j^v�fkabba�_b
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pr``bppcri� fk�molar`fkd�^�jlob�pq^_ib�jrq^kq)�_rq�fq�jrpq�_b�rkabopqlla�qe^q�pr`e�^�cb^q�

j^v�obnrfob�pbsbo^i�^qqbjmqp+

1+1+/� Hpo\b`i`ndn�>ji_dodjin�Ijo�Jkodh\g7�Npbb`nodjin�ajm�Apopm`�Omd\gn

@lkpqor`qflk�lc�qeb�jrq^dbkbpfp�mi^pjfap�J?*.*m�>IQBO*.� ^ka�J?*i*Efp*�

m>IQBO*.� t^p�o^qebo�pfjmib)�^p�`lkcfojba�_v�afabluv�pbnrbk`fkd+� Qeb�fkqolar`qflk�lc�

pfjriq^kblrp�`vpqbfkb�jrq^qflkp)�lk�qeb�lqebo�e^ka)�t^p�klq+� Abpmfqb�qeb�`i^fjp�j^ab�_v�

qeb�`ljm^kv)�qeb�bccf`fbk`v�lc�jrq^kq�molar`qflk�t^p�klq�sbov�efde)�`boq^fkiv�klq�dob^qbo�

qe^k�2-"+� Qefp�t^p�ifhbiv�arb�ql�erj^k�boolo)�obkabofkd�qeb�`lkafqflkp�ibpp�qe^k�lmqfj^i�

arofkd�qeb�ob^`qflkp+� Clo�lkb�qefkd)�qeb�^jlrkq�l c�lifdlkr`iblqfab�rpba�^q�b^`e�pqbm�fk�

qeb�mol`barob�t^p�klq�bu^`q+� Lcqbk)�nr^kqfq^qflk�_v�^_plomqflk�pmb`qolp`lmv�ib^ap�ql�

rkabo�lo�lsbobpqfj^qflk�lc�qeb�`lk`bkqo^qflk�lc�AK>�fk�^�p^jmib+� Rkcloqrk^qbiv)�qefp�

`lria�e^sb�iba�ql�fjmolmbo�^kkb^ifkd�o^qflp�^ka�^p�^�obpriq)�qeb�molar`qflk�lc�jlob�

mi^pjfap�e^sfkd�^jmf`fiifk�obpfpq^k`b�^ka�kl�jrq^qflk+� >klqebo�mol_ibj�qe^q�t^p�

bk`lrkqboba�t^p�qeb�efde�qo^kpcloj^qflk�bccf`fbk`v�lc�qeb�jrq^kq�mi^pjfap�fkql�qeb�cfk^i�

elpq�`biip+� Kloj^iiv)�qefp�tlria�klq�_b�`lkpfaboba�kbd^qfsb)�_rq�tebk�qeb�krj_bo�lc�

`lilkfbp�fp�efdebo)�qeb�`e^k`b�lc�cfkafkd�^�dfsbk�jrq^qflk�fp�ab`ob^pba+� Ibpp�mi^pjfa�t^p�

qo^kpclojba�arofkd�qeb�pb`lka�jrq^dbkbpfp�olrka)�vbq�qeb�mbo`bkq^db�lc�̀ lilkfbp�elrpfkd�

qeb�alr_ib�jrq^qflkp�t^p�pqfii�ilt+� Fk�sfbt�lc�qefp)�fc �qeb�alr_ib�jrq^dbkbpfp�mol`barob�

fp�ql�_b�rpba�clo�crqrob�qof^ip)�qeb�p`obbkfkd�mol`bpp�tfii�e^sb�ql�_b�bum^kaba+� Lcqbk�

qfjbp)�qeb�fkqolar`qflk�lc�̂ �jrq^qflk�obpriqp�fk�qeb�fkpboqflk�lo�abibqflk�l c �̂ �ob`ldkfqflk�

pfqb�clo�dfsbk�obpqof`qflk�bkwvjbp+� ?v�cfopq�bu^jfkfkd�qeb�m^qqbok�l c�afdbpqflk�clo�b^`e�

`ilkb)�jr`e�ibpp�qfjb�^ka�jlkbv�tlria�_b�t^pqba�pbnrbk`fkd+� Lkiv�qelpb�`ilkbp�qe^q
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pelt�qeb�jrq^kq�m^qqbok�kbba�_b�pbnrbk`ba+� @e^kdbp�fk�obpqof`qflk�pfqbp�fkar`ba�_v�b^`e�

jrq^qflk�e^sb�qebobclob�_bbk�abqbojfkba�^ka�`^k�_b�pbbk�fk�<kk`i_ds�=

>qqbjmqfkd�ql�fkqolar`b�qeb�qtl�`vpqbfkb�jrq^qflkp�pfjriq^kblrpiv�ab`ob^pba�qeb�

mol_^_fifqv�lc�cfkafkd�^�mi^pjfa�tfqe�qeb�abpfoba�jrq^qflkp+� Pfk`b�qeb�Moljbd^�Hfq�

`ljbp�tfqe�qeb�^jmf`fiifk�hkl`h*lrq�^ka�qbqo^`v`ifkb�obm^fo�lifdlp�^p�tbii)�pr``bppfsb�

olrkap�lc�jrq^dbkbpfp�`lria�_b�mboclojba�_v�ptfq`efkd�qeb�pbib`qfsfqv�lc�qeb�mi^pjfa�

_^`h�ql�qeb�lofdfk^i�`lkafqflkp+� >�jlob�bccf`fbkq�jbqela�tlria�qebobclob�_b�ql�fkqolar`b�

qeb�jrq^qflkp�lkb�^q�^�qfjb+� Fk�qefp�j^kkbo)�qeb�p`obbkfkd�mol`bpp�fp�pfjmifcfba+� Tfqe�^�

jrq^dbkbpfp�o^qb�lc�3-*6-")�qeb�pbnrbk`fkd�lc�2�`lilkfbp�pelria�dfsb�dob^qbo�qe^k�62"�

`e^k`b�l c�cfkafkd�qeb�pfkdib)�abpfoba�jrq^qflk+� Lkiv�lkb�ob^`qflk�kbba�_b�mboclojba�lk�

b^`e�`ilkb+� Qebk�lk`b�qeb�cfopq�jrq^qflk�e^p�_bbk�clrka)�qeb�jrq^qba�mi^pjfa�`^k�_b�

rpba�fk�^�pr_pbnrbkq�ob^`qflk�ql�fkqolar`b�qeb�pb`lka�jrq^qflk+� >d^fk)�lkiv�lkb�olrka�

lc�pbnrbk`fkd�kbba�_b�mboclojba�lk�qeb�obpriqfkd�`ilkbp+� Pr`e�^�qb`ekfnrb�tfii�_b�

bjmilvba�ql�`ljmibqb�qeb�jrq^kqp�qe^q�e^sb�^iob^av�_bbk�pq^oqba+� Lk`b�qeb�pbnrbk`bp�lc�

qeb�J?*.� ^ka�J?*.*Efp�`ilkbp�e^sb�_bbk�sbofcfba�fk�qeb�m^rpb�obdflkp)�qeb�jrq^qba�

mi^pjfap�`^k�_b�rpba�ql�fkqolar`b�qeb�pb`lka�jrq^qflkp+� Qeb�kbuq�olrka�lc�jrq^dbkbpfp�

tlria�qebobclob�obkabo�jrq^kq�mi^pjfap�qbqo^`v`ifkb�obpfpq^kq�^ka�^jmf`fiifk�pbkpfqfsb+

Rpfkd�qefp�^iqbok^qfsb�molql`li)�qeb�`ob^qflk�lc�qeb�`vpqbfkb�jrq^qflkp�pelria�_b�

`ljmibqba�obi^qfsbiv�pllk�_v�qeb�kbt�obpb^o`ebop� fk�qeb�i^_+� Tebk�molar`ba)�qeb�ibcq*�

e^kaba�^ka�ofdeq*e^kaba�jrq^kqp�tfii�e^sb�ql�_b�`e^o^`qbofwba�fk�qbojp�lc�qebfo�̂ _fifqv�ql�

cloj�qeb�afpricfab�_lka+� Qeb�lkb�qe^q�fp�`^m^_ib�l c�clojfkd�qeb�_lka�tfii�abjlkpqo^qb�

qeb�`lkkb`qfsfqv�lc�J?*.)�^ka�qebk�_b�rpba�ql�abqbojfkb�qeb�bccb`q�l c �̂ k�fkqo^jlib`ri^o�

afpricfab�lk�fqp�orjbk�pq^_fifqv+
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>C<KO@M�N�*�HPO<IO�0�7� OMTKOJKC<I

2+.� FKQOLAR@QFLK

2+.+.� ?`ndbi�ja�oc`�Hpo\io

Qefp�`e^mqbo�ab^ip�tfqe�qeb�`ob^qflk�lc�̂ �qefoa�jrq^kq)�J?*i*Qom+� Abpfdkba�ql�

`lkq^fk�^�qovmqlme^k�fkpqb^a�lc�qvolpfkb)�qeb�kbt�jrq^kq�fp�ql�pbosb�qeobb�mromlpbp7� .�&�ql�

fk`ob^pb�qeb�evaolmel_f`fqv�lc�qeb�_rkaib�`lob�^ka�mlppf_iv�bke^k`b�qeb�orjbk�pq^_fifqv�

l c�qeb�molqbfk)�/&�ql�molsfab�^�_bqqbo�jb^kp�lc�jlkfqlofkd�qeb�molqbfk�arofkd�mrofcf`^qflk)�

^ka�0&�ql�bum^ka�qeb�krj_bo�lc�bumbofjbkq^i�lmqflkp�clo�pqravfkd�qeb�pqor`qrob�lc�J?*.+

>p�mobsflrpiv�jbkqflkba)�qeb�j^fk�aofsfkd�clo`b�fk�molqbfk�cliafkd�fp�qeb�

cloj^qflk�lc�̂ �tbii*m^`hba�evaolmel_f`�`lob+� Pfk`b�qeb�klk*mli^o�̂ jfkl�^`fap�m^`h�

qfdeqiv�qldbqebo�fk�qefp�obdflk)�^qqbjmqp�ql�_rov�^�mli^o�pfab�`e^fk�`^k�_b�bkbodbqf`^iiv�

`lpqiv+� Fk�c^`q)�rkibpp�fq�fp�`^m^_ib�lc�clojfkd�^�evaoldbk�_lka�ql�kbrqo^ifwb� fqp�mli^ofqv)�

qeb�mobpbk`b�lc �̂ �mli^o�^jfkl�^`fa�fk�qeb�`lob�`^k�ab`ob^pb�qeb�molqbfk$p�`lkcloj^qflk^i�

pq^_fifqv�%?i^_bo�IV�EO'%� .6608�Hlek�^ka�Eladbp)� .665&+� J?*.� t^p�abpfdkba�ql�`lkq^fk�^�

pfkdib�qvolpfkb�tfqefk�fqp�`lob+� Elrpfkd�^�cobb�LE�dolrm)�qeb�qvolpfkb�fp�mli^o�fk�k^qrob+�

?v�obmi^`fkd�fq�tfqe�^�qovmqlme^k)�qeb�mli^o�LE�dolrm�tlria�_b�bu`e^kdba�clo�̂ �ibpp�

mli^o�pfab�`e^fk�%adbpm`�2+.8�Wr_^v)� .665&+� >p�^�obpriq)� qeb�lsbo^ii�evaolmel_f`fqv�lc�qeb�

`lob�tlria�_b�fk`ob^pba+� Fc�prccf`fbkq�fk�j^dkfqrab)�qefp�`e^kdb�`lria�fjmolsb�qeb�

qeboj^i�pq^_fifqv�lc�qeb�molqbfk�^ka�fk�qrok�bke^k`b�fqp�obpfpq^k`b�ql�orjbk�abdo^a^qflk�

%E^kabi�IV�EO'%� .6608�Dlia_bod�IV�E M% � .6458�M^opbii�^ka�P^rbo)� .6568�If^l)� .660&+

Qeb�pb`lka�ob^plk�clo�bkdfkbbofkd�^�qovmqlme^k�fkql�J?*.�t^p�ql�`lkcbo�dob^qbo�

pmb`qo^i�molmboqfbp�ql�qeb�molqbfk�pl�qe^q�fq�`lria�_b�b^pfiv�jlkfqloba�arofkd�mrofcf`^qflk+�

J?*.� fp�molar`ba�^p�^�crpflk�tfqe�j^iqlpb�_fkafkd�molqbfk�%J?M&�^ka�mrofcfba�rpfkd
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Omtkojkc\i�%R&

Cfdrob�2+.�Qvolpfkb�sp�Qovmqlme^k+� Qeb�cobb�LE�dolrm�lk�qvolpfkb�
`lkcbop�mli^ofqv�ql�fqp�pfab�`e^fk+� ?v�obmi^`fkd�qeb�qvolpfkb�3/�fk�J?*.�
tfqe�^�qovmqlme^k)�qeb�mli^o�LE�tfii�_b�objlsba�colj�qeb�`lob�lc�qeb�
molqbfk�^ka�bu`e^kdba�clo�̂ �ibpp�mli^o�pfab�`e^fk+� Qeb�afccbobk`b�fk�qeb�
mli^ofqv�lc�qeb�qtl�^jfkl�^`fap�fp�obcib`qba�_v�qebfo�evaolmel_f`fqv�
fkaf`bp)�tebob�V�:�.0+1/�^ka�T�:� .0+60�%O^dlkb�2;�/5 �� .656&+
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^jvilpb�^ka�AB>B�Pbme^olpb�`lirjkp�%pb`qflk�/+.)�m+�02&+� >p�qeb�`eolj^qldo^jp�fk�

>mmbkafu�@�fiirpqo^qb)�jlkfqlofkd�qeb�crpflk�molqbfk�^p�fq�`ljbp�lcc�lc�qeb�^jvilpb�

`lirjk�fp�pfjmib+� Qefp�fp�arb�ql�qeb�mobpbk`b�lc�qeb�J?M+� Fq�̀ lkq^fkp�qovmqlme^k�tef`e�

^_plo_p�pqolkdiv�^q�/5-�kj+� Birqflk�lc�qeb� J?*.*J?M�molqbfk�fp�qebobclob�abqb`qba�^p�^�

afpqfk`q�mb^h�lk�qeb�`eolj^qldo^j+� Qeb�crpflk�molqbfk�fp�`ib^sba�_bclob�_bfkd�il^aba�

lkql�qeb�AB>B�`lirjk)�eltbsbo+� Pfk`b�J?M�fp�obq^fkba�lk�qeb�`lirjk)�J?*.� m^ppbp�

qeolrde�^ilkb�^ka�fp�afirqba�fk�qeb�mol`bpp+� Fqp�qvolpfkb�pfdk^i� fp�pl�tb^h�qe^q�qeb�IQS�

jlkfqlo�̀ ^kklq�abqb`q�fq+� Tfqe�kl�mb^hp�^mmb^ofkd�lk�qeb�`eolj^qldo^j)�qeb�co^`qflkp�

`liib`qba�colj�qeb�`lirjk�jrpq�_b�`eb`hba�clo�molqbfk�rpfkd�bfqebo�^�`lilofjbqof`�^pp^v�

lo�PAP*M>DB+� Qebpb�i^qqbo�pqbmp�`lria�_b�ljfqqba�fc�J?*.� `lkq^fkba�^�qovmqlme^k+

Pfk`b�fq�e^p�clro�qfjbp�qeb�^_plomqflk�^q�/5-�kj)�qeb�qovmqlme^k�obpfarb�tlria�lccbo�̂ �

abqb`q^_ib�pfdk^i�^p�qeb�molqbfk�`ljbp�lcc�l c�qeb�AB>B�`lirjk�%@obfdeqlk+� .656&+

Cfdrob�2+/�peltp�qeb�^_plomqflk�^ka�bjfppflk�pmb`qo^�clo�qvolpfkb�^ka�

qovmqlme^k+� Tfqe�fqp�efdebo�̂ _plomqflk�^ka�bjfppflk�ibsbip)�qeb�qovmqlme^k�lccbop�^�

pqolkdbo�pfdk^i�qe^k�qvolpfkb+� Klq�lkiv�fp�qefp�pfdk^i�lc�efdebo�j^dkfqrab)�_rq�^ipl�fq�fp�

sbov�pbkpfqfsb�ql�pj^ii�`e^kdbp�fk�qeb�bksfolkjbkq�lc�qeb�qovmqlme^k�%Bkdbie^oa�^ka�

Bs^kp)� .6638�Bcqfkh)� .661&+� >p�^�obpriq)�molqbfkp�`lkq^fkfkd�qovmqlme^k�`^k�_b�pr_gb`qba�

ql�^�tfabo�s^ofbqv�lc�bumbofjbkqp�obd^oafkd�molqbfk�pqor`qrob+� Pr`e�pqrafbp�fk`irab�qfjb*�

obplisba�cirlobp`bk`b�^ka�cirlobp`bk`b�^kfplqolmv�ab`^v+� Qebpb�qb`ekfnrbp�`^k�_b�rpba�

ql�abar`b�fkcloj^qflk�^_lrq�qeb�qboqf^ov�^ka�nr^qbok^ov�pqor`qrob�l c�qeb�molqbfk)�b+d+�

tebqebo�lo�klq�fq�e^p�lkb�aljfk^kq�`lkcloj^qflk�rkabo�mevpflildf`^i�`lkafqflkp�%E^kabi�

IV�EO'%� .6608�Tfiifp�IV�EM'%� .6618�Eldrb�IV�EO'%� .66/&+� Qeb�fkqolar`qflk�lc�̂ �qovmqlme^k�

fkql�J?*.� tlria�qerp�molsfab�^�jb^kp�lc�d^qebofkd�fjmloq^kq�pqor`qro^i�fkcloj^qflk+�

Pfk`b�qeb�̀ ovpq^i�pqor`qrob�l c�J?*.� e^p�klq�vbq�_bbk�abqbojfkba)�qefp�fkcloj^qflk�fp
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Adbpm`�2+/�<]njmkodji�\i_�@hdnndji�Nk`^om\+� <n�n``i�di�k\i`g�<)�
omtkojkc\i�ncjrn�\kkmjsdh\o`gt�ajpm�odh`n�oc`�\]njmkodji�\n�\i�`lpdhjg\m�
\hjpio�j a �otmjndi`+� Agpjm`n^`i^`�`hdnndji�nk`^om\�\m`�ncjri�di� k\i`g�=+
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fjmbo^qfsb�clo�bir`fa^qfkd�abpfdk�mol_ibjp+� Lqebo�qb`ekfnrbp�ifhb�pfwb�bu`irpflk�

`eolj^qldo^mev�^ka�`fo`ri^o�af`eolfpj�%@A&�`^k�_b�mboclojba�lk�J?*.� ^p� fq�fp+�

Eltbsbo)�qeb�pfdk^i�l c�qeb�ilkb�qvolpfkb�fp�pl�tb^h�qe^q�^�i^odb�^jlrkq�lc�molqbfk�fp�

obnrfoba+� Rpfkd�qeb�J?*i*Qom�jrq^kq)�qebpb�pqrafbp�`lria�_b�`^oofba�lrq�rpfkd�ibpp�

p^jmib+� >q�qeb�p^jb�qfjb)�qeb�pj^iibo�nr^kqfqv�lc�qovmqlme^k�tlria�vfbia�^�_bqqbo�pfdk^i�

ql�klfpb�o^qfl+

2+.+/� Molqbfk�Bkdfkbbofkd

>p�abp`of_ba�fk�pb`qflk�.+3+0)�m+�0-)�J?*.� e^p�^�qvolpfkb�%V3/&�_rofba�fk�fqp�`lob+�

Clrka�fk�mlpfqflk�'aì�lc�ebifu�FFF)�qeb�_rihv�pfab�`e^fk�lc�qeb�qvolpfkb�obpfarb�fp�

^``ljjla^qba�_v�pj^ii)�kbfde_lofkd�^i^kfkb�obpfarbp�%?b^robd^oa�IV�EO'%� .662&+� Cfdrob�

=* �peltp�^�qlm�altk�sfbt�lc�qefp� êhkl_�fk�elibë�abpfdk+� Qeb�p^jb�^mmol^`e�tfii�_b�

rpba�clo�qeb�qovmqlme^k�jrq^kq�_v�pfjmiv�bu`e^kdfkd�qeb�qvolpfkb�obpfarb�clo�^�

qovmqlme^k+� Pfk`b�^�Efp�q^d�tfii�_b�rpba�clo�crqrob�mrofcf`^qflk�mromlpbp)�qeb�qom�jrq^qflk�

tfii�_b�fkqolar`ba�fkql�J?*.*Efp�^p�tbii�^p�J?*.+

2+.+0� Dbkbqf`�Bkdfkbbofkd

Fk�loabo�ql�`ob^qb�qeb�J?*i*Qom�mi^pjfa)�qeb�Q>D�`loobpmlkafkd�ql�qvolpfkb�fk�

J?*.�tfii�_b�obmi^`ba�_v�^�QDD�`lafkd�clo�qovmqlme^k+� Qeb�Moljbd^�MQ�XMVTR�

Jrq^dbkbpfp�Hfq�tfii�_b�bjmilvba�^p�abp`of_ba�fk�pb`qflk�1+/+/)�m+�66+� Eltbsbo)�o^qebo�

qe^k�^kkb^ifkd�qeb�qtl�`vpqbfkb�lifdlp)�lkiv�^�qovmqlme^k�lifdl�tfii�_b�^ojb^iba�ql�qeb�

jrq^dbkbpfp�sb`qlop+� Qeb�pbnrbk`b�clo�qeb�jrq^dbkf`�Qom�lifdl�fp�peltk�fk�cfdrob�2+1+



..6

FS

Adbpm`�2+0�YFij]�di�Cjg`Ü�?`ndbi�<kkmj\^c+� Oc`� g\mb`�nd_`�^c\di�j a �
otmjndi`�di�oc`�^jm`�j a�H=*.� dn�\^^jhhj_\o`_�]t�nh\gg�\g\idi`�m`nd_p`n+�
Ncjri�\n�oc`�kmjomp_dib�\m^�amjh�c`gds�DDD)� oc`�otmjndi`� dn� gj^\o`_�di�
kjndodji�á_à�j a �oc`�c`ko\_+� <g\idi`n� di�c`gd^`n�DD�%<0�2&)� DDD�%<26)�kjndodji�
á\à&�\i_�DQ�%<51&� g`\q`�mjjh�ajm�oc`�]pgft�\mjh\od^�mdib+� H=*g*Omk�rdgg�
]`�^m`\o`_�]t�ndhkgt�m`kg\^dib�oc`�otmjndi`�rdoc�\�omtkojkc\i+
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Adbpm`�2+1�Oc`�Hpo\io�Jgdbj+� =joc�oc`�rdg_*otk`�\i_�hpo\io�n`lp`i^`n�\m �̀
_`kd^o`_�ajm�oc`�H=*g*Omk�hpo\io+� Di�jm_`m�oj�^m`\o`�oc`�hpo\io�jgdbjip^g`jod_`�
R3/)�oc`�O<>�^j_dib�ajm�otmjndi`�%T&�r\n�m`kg\^`_�]t�\�OBB�^j_dib�ajm�
omtkojkc\i�%R&+� Ndi^`�oc`m`�\m �̀ ./�rdg_*otk`�ip^g`jod_`n�ji�`doc`m�nd_`�ja�oc �̀
hpo\odji)�oc`�jgdbj�ncjpg_�\ii`\g�nomjibgt�oj�oc`�o`hkg\o`�?I<�\i_�\ggjr�ajm�
`aad^d`io�di^jmkjm\odji�ja�oc`�hpo\odji+
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2+.+1� @e^mqbo�L_gb`qfsbp

L_gb`qfsbp�lc�qefp�`e^mqbo�tbob7

õ � Ql�fkqolar`b�qeb�qovmqlme^k�jrq^qflk�fkql�qeb�dbkb

õ � Ql�molar`b�^ka�mrofcv�qeb�jrq^kq�molqbfk�_v�lmqfjfwfkd�qeb�lofdfk^i�molql`li

õ � Ql�`lkcfoj�qeb�mobpbk`b�lc�qeb�qovmqlme^k

õ � Ql�abqbojfkb�tebqebo�lo�klq�qovmqlme^k�fp�_rofba

õ � Ql�`ljm^ob�qeb�molqblivqf`�pq^_fifqv�lc�qeb�jrq^kq�molqbfk�ql�qe^q�lc�J?*.

õ � Ql�^ppbpp�qeb�`lkcloj^qflk^i�pq^_fifqv�lc�qeb�jrq^kq�molqbfk�obi^qfsb�ql�J?*.

2+/� J>QBOF>IP�>KA�JBQELAP

2+/+.� Lifdl*Afob`qba�Jrq^dbkbpfp

Fkqolar`qflk�lc�qeb�jrq^qflk�lkql�J?*.� ^ka�J?*.*Efp�jrq^dbkbpfp�sb`qlop�t^p�

mboclojba�rpfkd�qeb�p^jb�molql`li�^p�abp`of_ba�fk�pb`qflk�1+/+/)�m+�66+� Qeb�lkiv�

afccbobk`b�t^p�qe^q�qeb�pfkdib�Qom�lifdl�t^p�rpba�fkpqb^a�lc�qeb�qtl�@vp�lifdlp+

2+/+/� AK>�Pbnrbk`fkd

@ilkbp�obpriqfkd�colj�qeb�jrq^dbkbpfp�mol`barob�e^a�ql�_b�p`obbkba�clo�qeb�Qom�

jrq^qflk+� Qefp�t^p�^``ljmifpeba�_v�afabluv�pbnrbk`fkd�tfqe�qeb�Pbnrbk^pb�Hfq�

abp`of_ba�fk�pb`qflk�1+/� m+� .-.+� Qeb�p^jmibp�tbob�pbnrbk`ba�rpfkd�qeb�PM3�

pbnrbk`fkd�mofjbo)�^ka�ork�lk�dbi� clo�/+2�ql�0� e+� >ii�lqebo�pqbmp�tbob�mboclojba�^p�

abp`of_ba�fk�pb`qflk�1+/+0+
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2+0� OBPRIQP

2G+. �Jrq^dbkbpfp�Mol`barob

>�qlq^i�l c�clro�̀ ilkbp�tbob�pbnrbk`ba)�qtl�colj�qeb�J?*.�mi^qb�^ka�qtl�colj�qeb�

J?*.*Efp�mi^qb+� Qeb�obpriqp�^ob�peltk�fk�cfdrob�2+2+� Pfk`b�qeb�klk*`lafkd�pqo^ka�t^p�

pbnrbk`ba�2$�ql�0$)�qeb�jrq^qflk�fp�ob^a�^p�@@>+� Qefp�`loobpmlkap�ql�qeb�QDD�lc�qeb�

`lafkd�pqo^ka�%cfdrob�2+1)�m+� ./-&)�tef`e�`labp�clo�qovmqlme^k+� Qeb�@@>�pelria�obmi^`b�

qeb�DQ>�`loobpmlkafkd�ql�qeb�Q>@�`lalk�clo�qvolpfkb+� >p�peltk�fk�cfdrob�2+2)�qeobb�lc�

qeb�clro�`ilkbp�e^sb�fk`lomlo^qba�qeb�Qom�jrq^qflk+

2�G +/ �Jrq^kq�Pq^qrp

Cfdrob�2+2�peltp�qe^q�qeb�qovmqlme^k�jrq^qflkp�e^sb�fkabba�_bbk�fk`lomlo^qba�

fkql�qeb�mi^pjfap+� Eltbsbo)�tebk�qeb�pbnrbk`b�lc�qeb�bkqfob�jrq^kq�lifdl�t^p�`eb`hba)�

fq�t^p�afp`lsboba�qe^q�^�D�kr`iblqfab�fk�qeb�0$�obdflk�l c�qeb�klk*`lafkd�pqo^ka�t^p�

jfppfkd�fk�^ii�qeobb�jrq^kq�`ilkbp+� @ljm^ofplk�ql�J?*.�@ilkb� .� fk�cfdrob�2+2�obsb^ip�

qe^q�qeb�tfia*qvmb�pbnrbk`b�pelria�e^sb�_bbk�ob^a^_ib�fc �fq�e^a�_bbk�mobpbkq+

2+1� AFP@RPPFLK

2+1+.� Qovmqlme^k7�>�S^ir^_ib�Mol_b

J^kv�obpb^o`e�dolrmp�e^sb�fkqolar`ba�qovmqlme^k�lo�qovmqlme^k�^k^ildp�fkql�

molqbfkp�fk�loabo�ql�mol_b�qebfo�pqor`qro^i�avk^jf`p�^ka,lo�fkqbo^`qflkp�tfqe�lqebo�

jlib`ribp�%E^kabi�IV�EO'%� .6608�Eldrb�IV�E M% � .66/8�Eldrb�IV�EO'%� .663&+� Qefp�fp�jlpq�

_bkbcf`f^i�tebk�lkiv�lkb�qovmqlme^k�fp�fk`lomlo^qba�̂ p�qeb�obpriqp�`^k�_b�^qqof_rqba�ql�^�

pmb`fcf`�obdflk�l c�qeb�molqbfk+� >�mol_ibj�tfqe�pfdk^i�fkqbomobq^qflk�̂ ofpbp�tebk�lqebo�

qovmqlme^kvi�molqbfkp�^ob�mobpbkq�fk�qeb�plirqflk�lo�tebk�qeb�molqbfk�fqpbic�̀ lkq^fkp�jlob
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H=*.�>gji`�.7� 2à�*�><O>B<<<<B<<BO<JiO<BOii>><O�*0$�

H=*.�>gji`�/7� 2$�*�><O>B<<<<B<<>><>BO<BOB>><O�*�0$�

Cdn�>gji`�.7� 2à*><O>B<<<<B<<>><>BO<BOB>><O*0$

Cdn�>gji`�/7 2$�*�><O>B<<<<B<<>><>BO<BOB>><O�*�0$

Adbpm`�2+2�N`lp`i^`n�ja�H=*.�\i_�H=*g*Cdn�>gji`n� Qeb�mi^pjfa�pbnrbk`bp� Fk�qeb�
obdflk�l c�qeb�qovmqlme^k�lifdlkr`iblqfab�^ob�peltk+� Qeb�klk*`lafkd�lo�jfkrp�pqo^ka�qe^q�
`loobpmlkap�ql�qeb�`lafkd�pqo^ka� fk� adbpm`�2+1�t^p�pbnrbk`ba+� >ii�_rq�J?*i� @ilkb� F�
pelt�qeb�qovmqlme^k�jrq^qflk+� Tfia*qvmb�^ka�jrq^kq�`lalkp�^ob�_lia�^ka�rkaboifkba)�^p�
qeb�@@>�`lafkd�clo�qovmqlme^k�fk�qeb�jrq^kq�`ilkbp�e^p�obmi^`ba�qeb�DQ>�`lafkd�clo�
qvolpfkb�fk�tfia*qvmb�J?*.� @ilkb� F +� Ob^afkd�croqebo�̂ ilkd�qeb�pbnrbk`b)� eltbsbo)�^�D�
fp�jfppfkd+� Colj�qeb�jrq^qflk�lk+�qeb�pbnrbk`b�pelria�ob^a� @@>@DQ>DQDD@@+�_rq�
fkpqb^a�fq�ob^ap� @@>@DQ>DQD@@+
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qe^k�lkb�qovmqlme^k�%Bkdbie^oa�^ka�Bs^kp)� .663&+� Eldrb�IV�EO'�%.66/&�lsbo`^jb�qefp�

qvmb�lc�afccf`riqv�_v�fkqolar`fkd�^�Qom�^k^ild)�2*evaoluvqovmqlme^k)�fkql�qebfo�molqbfk�lc�

fkqbobpq+� ?v�obmi^`fkd�qeb�Qvo�24� fk�lk`ljlarifk�tfqe�^�PEQom�^k^ild)�qebv�tbob�^_ib�ql�

pqrav�qeb�molqbfkìp�fkqbo^`qflkp�tfqe�^kqf_lafbp�rpfkd�qeb�rkfnrb�cirlobp`bkq�molmboqfbp�lc�

qeb�^k^ild+� Pr`e�^�jrq^qflk�fp�rpr^iiv�pr``bppcri�tebk�qeb�fkqboflo�l c�qeb�molqbfk�fp�

illpbiv�m^`hba�^ka�^_ib�ql�^``ljjla^qb�qeb�_rihv�qovmqlme^k�fkalib�ofkd+� Fc�qeb�molqbfk�

fp�ob^plk^_iv�tbii*m^`hba�qelrde)�qeb�fkqolar`qflk�lc�pr`e�^�i^odb�pfab�`e^fk�tlria�

mboqro_�qeb�m^`hfkd�^ka�abpq^_fifwb�qeb�molqbfk+� Qefp�t^p�fkabba�qeb�`^pb�tebk�E^kabi�IV�

EV'� %.660&�^qqbjmqba�ql�obmi^`b�^�_rofba�ibr`fkb�fk� +̂)�%^�clro*ebif+u�_rkaib&�tfqe�^�

qovmqlme^k+� A|k^qro^qflk�tfqe�DrE@i�obsb^iba�qe^q�qeb�mobpbk`b�lc�qeb�I3T�jrq^qflk�

abpq^_fifwba�qeb�molqbfk�_v�^_lrq�0+3�h`^i�,�jli+� Qebpb�obpriqp�prddbpq�qe^q�qeb�pq^_fifqv�lc�

J?*.� `lria�_b�gblm^oafwba�_v�fkqolar`fkd�qeb�qovmqlme^k�jrq^qflk8�eltbsbo)�qeb�

mlqbkqf^i�_bkbcfqp�lc�fkqolar`fkd�qeb�jrq^qflk�c^o�lrqtbfde�qeb�ofph�lc�abpq^_fifwfkd�qeb�

molqbfk+

2+1+/� M`*@q\gp\odji�ja�oc`�Hpo\b`i`ndn�Fdo

Qeb�fkqolar`qflk�lc�qeb�qovmqlme^k�jrq^qflk�fkql�J?*.� ^ka�J?*i*Efp�mi^pjfap�

t^p�sbov�bccf`fbkq�rpfkd�qeb�Moljbd^�Hfq+� Fk�qefp�`^pb)�lkiv�lkb�jrq^dbkf`�lifdl�t^p�

rpba�^ka�qeobb�l c�qeb�clro�`ilkbp�qe^q�tbob�pbnrbk`ba�elrpba�qeb�abpfoba�jrq^qflk+

Qebpb�obpriqp�prddbpq�qe^q�qeb�fkqo^jlib`ri^o�afpricfab�jrq^kqp�tlria�_b�`ob^qba�nrf`hiv�

^ka�jlob�bccf`fbkqiv�fc�qeb�`vpqbfkb�jrq^qflkp�^ob�fkqolar`ba�lkb�^q�^�qfjb+� Qeb�abibqflk�

l_pbosba�fk�qeb�Qom�jrq^kqp�t^p�mol_^_iv�klq�arb�ql�qeb�h fq� O^qebo)� fq�t^p�ifhbiv�qeb�

lifdlkr`iblqfab�qe^q�obkaboba�qeb�Qom�`ilkbp�l c�kl�rpb�clo�molqbfk�molar`qflk+� >k�

^mm^obkq�pfkdib�_^pb�abibqflk�^q�qeb�P$�bka�l c�qeb�lifdl�obpriqba�fk�^�co^jb�pefcq�fk�qeb



./2

J?*.� ob^afkd�co^jb�rmlk�fk`lomlo^qflk+� Qeb�bumobppflk�l c�pr`e�^�dbkb�tlria�vfbia�^�

molqbfk�l c�afccbobkq�pbnrbk`b�fc�̂ kv�fp�molar`ba�^q�^ii+� @lkpbnrbkqiv)�qeb�jrq^qflkp�tfii�

e^sb�ql�_b�fkqolar`ba�^d^fk�rpfkd�^�kbt�lifdlkr`iblqfab+
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>C<KO@M�3�*�B@I@M<G�?DN>PNNDJI�<I?�NPBB@NODJIN

3+.� DBKBO>I�AFP@RPPFLK

3+.+.�Rct�Hj_dat�Jmdbdi\g�H=*.

J?*.� fp�^�12�78=8�molqbfk�abpfdkba�ql�`lkq^fk�^�i^odb�mbo`bkq^db�lc�qeb�bppbkqf^i�

^jfkl�^`fap�jbqeflkfkb)�qeoblkfkb)�ivpfkb)�^ka�ibr`fkb�%24"&+� Qebpb�^jfkl�^`fap�tbob�

`elpbk�pfk`b�qebv�^ob�hkltk�ql�_b�ifjfqfkd�fk�efde*molar`fkd�orjfk^kqp�ifhb�a^fov�`^qqib+�

Tfqe�fqp�i^`h�lc�̂ kqfdbkf`fqv�^ka�b^pb�lc�molar`qflk)�J?*.� lccbop�^�p^cb)�bccf`fbkq�plro`b�

lc�qebpb�bppbkqf^i�^jfkl�^`fap�clo�qeb�^kfj^i+� Rkifhb�jlpq�12�78=8�molqbfkp)�J?*.� `^k�

_b�bumobppba�47�=4=8�ql�vfbia�^�cliaba�molqbfk�tfqe�pbsbo^i�cb^qrobp�lc�k^qfsb�molqbfkp+

Qefp�^_fifqv�ql�clia�fkql�^�k^qfsb*ifhb�pqor`qrob�j^hbp�J?*.� ^�sf^_ib�`^kafa^qb�clo�

bumobppflk�fk�orjbk�jf`ol_bp�lo�qo^kpdbkf`�mi^kqp+�Tef`ebsbo�jbqela�lc�bumobppflk�fp�

rpba)�qeb�molqbfk�tfii�_b�pr_gb`qba�ql�molqblivqf`�abdo^a^qflk)�bfqebo�fkqo^`biiri^oiv�lo�

tfqefk�qeb�orjbk�bksfolkjbkq+� >iqelrde�`ljm^o^_ib�ql�pljb�k^qro^i�mi^kq�molqbfkp)�

J?*i$p�obpfpq^k`b�ql�orjbk*ifhb�molqb^pbp�fp�o^qebo�tb^h+� Fk�loabo�ql�j^hb�qeb�12�78=8�

molqbfk�jlob�^mmb^ifkd�ql�mlqbkqf^i� fkarpqof^i�m^oqkbop)� fqp�orjbk�pq^_fifqv�jrpq�cfopq�_b�

fjmolsba+� Fc�qeb�molqbfk�`^k�_b�j^ab�ql�m^pp�qeolrde�qeb�orjbk�sfoqr^iiv�rk^iqboba�fk�

pbnrbk`b)�qebk�fq�tlria�molsfab�^k�bccf`fbkq�jb^kp�lc�abifsbofkd�qeb�B>>p�ql�qeb�_lav+

3+.+/�H=*g*>tn�?dh`m7� Oc`�Admno�ja�oc`�H=*.�Hpo\ion

Tfqe�qefp�dl^i�fk�jfka)�qeobb�jrq^kqp�l c�J?*.� e^sb�_bbk�abpfdkba+� Qeb�cfopq)�

J?*.*@vp�Afjbo)�t^p�`ob^qba�_v�ifkhfkd�qtl�J?*.� rkfqp�qldbqebo�tfqe�^�afpricfab�_lka+�

?v�ab`ob^pfkd�qeb�^jlrkq�lc�proc^`b�^ob^�bumlpba�_v�b^`e�jlkljbo)�qeb�`ilpb�

^mmlpfqflk�lc�J?*.� rkfqp�obkaboba�qeb�afjbo�qtf`b�^p�obpfpq^kq�ql�orjbk*ifhb�molqb^pbp+
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Eltbsbo)�abpmfqb�qeb�c^`q�qe^q�fq�fp�jlob�pq^_ib�qe^k�J?*.)�qeb�kbt�jrq^kq�j^v�klq�_b�

rpbcri�fk�qbojp�lc�orjfk^kq�krqofqflk+� Qeb�cobb�pricevaovi�dolrm�lc�qeb�`vpqbfkb�obpfarb�fp�

`^m^_ib�lc�_fkafkd�j^kv�lc�qeb�`vpqbfkb*`lkq^fkfkd�molqbfkp�^ka�pljb�lc�qeb�jbq^ip�%Wk)�

@r)�Cb)�bq`+&�obnrfoba�clo�kloj^i�_lafiv�crk`qflk+� Tebqebo�clrka�fk�qeb�jf`ollod^kfpjp)�

mi^kqp)�lo�orjfk^kq�^kfj^ip�qebjpbisbp)�qeb�molqbfk�j^v�obar`b�qebfo�̂ s^fi^_fifqv�ql�qeb�

lod^kfpj�^ka�fkar`b�_fl`ebjf`^i�pqobpp+� >aafqflk�lc �̂ �pfdk^i�pbnrbk`b�ql�qeb�K*qbojfk^i�

l c�qeb�molqbfk�j^v�jfkfjfwb�pr`e�mol_ibjp�_v�afob`qfkd�fq�ql�lqebo�̀ biiri^o�̀ ljm^oqjbkqp�

tebob�qeb�pqobpp�tlria�_b�jfkfj^i+� Pr`e�^�pbnrbk`b�`^k�_b�bkdfkbboba�ql�q^odbq�qeb�

molqbfk�bfqebo�ql�qeb�mbofmi^pjf`�pm^`b�fk�^�orjbk�jf`ol_b�clo�afpricfab�cloj^qflk�^ka�

pb`obqflk)�lo�ql�qeb�bkalmi^pjf`�obqf`rirj�fk�^�mi^kq�clo�pvkqebpfp)�afpricfab�cloj^qflk)�

^ka�pb`obqflk�%@obfdeqlk�IV�EO'%� .6628�Ilafpe�IV�EM'%� .662&+

3 + - � Oc`�Diom\hjg`^pg\m�?dnpgad_`�Hpo\io

Qeb�pb`lka�J?*.�jrq^kq�t^p�abpfdkba�ql�`lkq^fk�^k�fkqo^jlib`ri^o�afpricfab+�

Eltbsbo)�mol_ibjp�tbob�bk`lrkqboba�arofkd�qeb�jrq^dbkbpfp�mol`barob�^ka�lkiv�^�cbt�

lc�qeb�abpfoba�jrq^qflkp�e^sb�_bbk�`ob^qba+� O^qebo�qe^k�fkqolar`fkd�qeb�qtl�`vpqbfkb�

jrq^qflkp�lkb�^q�^�qfjb)�^k�^qqbjmq�e^a�_bbk�j^ab�ql�fkqolar`b�qebj�pfjriq^kblrpiv+�

Rkcloqrk^qbiv)�qeb�ilt�bccf`fbk`v�iba�ql�afccf`riqfbp�fk�p`obbkfkd�clo�jrq^qflkp+� >�ifpq�lc�

obpqof`qflk�pfqb�`e^kdbp�e^p�qerp�_bbk�clojri^qba�ql�pfjmifcv�qeb�p`obbkfkd�mol`barob�fk�

crqrob�bumbofjbkqp+� ?lqe�^�êibcq*e^kabaë�^ka�^�êofdeq*e^kabaë�jrq^kq�tbob�abpfdkba�fk�

loabo�ql�bir`fa^qb�qeb�`lkkb`qfsfqv�l c�J?*.+� Lkiv�lkb�tfii�_b�`^m^_ib�l c�clojfkd�qeb�

afpricfab�_lka)�qerp�qeb�`lkkb`qfsfqv�l c�qeb�molqbfk�tfii�_b�abqbojfkba�_v�̂ �j^qqbo�lc�

abar`qflfI� Qeb�jrq^kq�qe^q�clojp�qeb�afpricfab�tfii�qebk�_b�bs^ir^qba�fk�qbojp�lc�

`lkcloj^qflk^i�^ka�molqblivqf`�pq^_fifqv+� Fc�qeb�_lka�fp�il`^qba�fk�qeb�^mmolmof^qb
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mlpfqflk)�fq�pelria�fk`ob^pb�qeb�qeboj^i�pq^_fifqv�l c�qeb�molqbfk)�obkabofkd�fq�cliaba�^q�

orjbk�qbjmbo^qrob�^ka�ibpp�prp`bmqf_ib�ql�molqblivqf`�abdo^a^qflk+

3+.+1� H=*g*Omk

J?*.*Qom�t^p�qeb�qefoa�jrq^kq�abpfdkba�fk�qefp�qebpfp+� Qeb�Moljbd^�

Jrq^dbkbpfp�Hfq�tlohba�sbov�bccf`fbkqiv�clo�fkqolar`fkd�qeb�pfkdib�qovmqlme^k�jrq^qflk�

fkql�J?*.� ^ka�J?*i*Efp�mi^pjfap+� Qefp�prddbpqp�qe^q�`ob^qflk�lc�qeb�fkqo^jlib`ri^o�

afpricfab�jrq^kqp�tlria�_b�nrf`hbo�̂ ka�jlob�bccf`fbkq�fc�qeb�`vpqbfkb�jrq^qflkp�^ob�

fkqolar`ba�lkb�^q�^�qfjb+� >p�clo�qeb�J?*i*Qom�^ka�J?*i*Efp�Qom�jrq^kqp)�qebob�t^p�^�

mol_ibj�tfqe�qeb�P$�bka�lc�qeb�lifdlkr`iblqfab+� >�kbt�Qom�lifdl�e^p�_bbk�ob`bfsba)�^ka�

jrq^dbkbpfp�fp�`roobkqiv�_bfkd�mboclojba+� Fkqolar`qflk�lc�qeb�qovmqlme^k�fkql�J?*i�

pelria�lccbo�dob^qbo�evaolmel_f`fqv�ql�qeb�`lob�lc�qeb�molqbfk+� Fc�qeb�`lob�`^k�

^``ljjla^qb�qeb�_rihv�fkalib�ofkd)�qebk�qeb�qeboj^i�^ka�molqblivqf`�pq^_fifqv�l c�qeb�

molqbfk�j^v�_b�bke^k`ba+� Tebqebo�lo�klq�qeb�qovmqlme^k�bke^k`bp�qeb�orjbk�pq^_fifqv)�fq�

tfii�lccbo�dob^qbo�pmb`qo^i�molmboqfbp�ql�qeb�molqbfk)�^iiltfkd�fq�ql�_b�b^pfiv�jlkfqloba�

arofkd�molar`qflk�^ka�bumlpba�ql�^�tfabo�s^ofbqv�lc�bumbofjbkqp�clo�pqor`qro^i�

`e^o^`qbofw^qflk+

3+/� NPBB@NODJIN�AJM�APOPM@�KMJE@>ON

3+/+.� @skjn`_�>tno`di`7�<�Kjnnd]g`�Njgpodji�ajm�S*M\t�<i\gtndn�

>p�mobsflrpiv�jbkqflkba)�qeb�bu^`q�pqor`qrob�l c�J?*.�e^p�klq�vbq�_bbk�bir`fa^qba+�

Qeb�mltbo�l c�u*o^v�̀ ovpq^iildo^mev�fk�bir`fa^qfkd�pqor`qro^i�fkcloj^qflk�^_lrq�^�molqbfk�

fp�pb`lka�ql�kl�lqebo�qb`ekfnrb+� Clo�jlpq�HI�QRXR�molqbfkp�ifhb�J?*.)�eltbsbo)�fq�fp�

afccf`riq�ql�l_q^fk�molqbfk�̀ ovpq^ip�l c�prfq^_ib�nr^ifqv�clo�u*o^v�afcco^`qflk�^k^ivpfp+� >
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