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>?PQO>@Q
Qeb�Jfkfpqov�lc�Bar`^qflk�%/---&�e^ka_llh)�Dfcqba�^ka�
q^ibkqba�pqrabkqp7�Jbbqfkd�qebfo�kbbap�fk�Kbt�Wb^i^ka�
P`ellip�obnrfobp�b^`e�p`elli�ql�pelt�qebv�^ob�fabkqfcvfkd��
^ka�`^qbofkd�clo�qebfo�dfcqba�^ka�q^ibkqba�pqrabkqp+�Qeb�qbojp�
ÑdfcqbaÒ�^ka�Ñq^ibkqbaÒ�obmobpbkq�^�o^kdb�lc�afsbopb�pmb`f^i�
^_fifqfbp�o^qebo�qe^k�abp`of_b�^�pfkdib�eljldbklrp�dolrm��
lo�`^qbdlov+�Qeobb�qeblofbp�lo�jlabip�lc�dfcqbakbpp�^ka�q^ibkq�
absbilmjbkq�^ob�mobpbkqba�fk�qefp�^oqf`ib)�k^jbiv�ObkwriifÒp�
%.653&�Qeobb�ofkd�`lk`bmqflk�lc�dfcqbakbpp)�D^oakboÒp�%.653&�
Qeblov�lc�jriqfmib�fkqbiifdbk`bp)�^ka�D^dk�Òp�%.66/&�
Afccbobkqf^qba�jlabi�lc�dfcqbakbpp�^ka�q^ibkq+�B^`e�abÛkbp�
^ka�`^qbdlofpbp�dfcqbakbpp�^ka�q^ibkq�^``loafkd�ql�qebfo��
ltk�`ofqbof^+�P`ellip�^ob�ob`ljjbkaba�ql�e^sb�^�plrka�
rkabopq^kafkd�lc�qeblofbp�^ka�mofk`fmibp�rkabomfkkfkd��
dfcqba�^ka�q^ibkqba�bar`^qflk)�pr`e�^p�qelpb�mobpbkqba��
fk�qefp�^oqf`ib)�fk�loabo�ql�jbbq�qeb�Jfkfpqov�lc�Bar`^qflkÒp�
obnrfobjbkqp�^ka�ql�pr``bppcriiv�jbbq�qeb�kbbap�lc�pqrabkqp�
tel�^ob�fabkqfÛba�^p�dfcqba�^ka�q^ibkqba+

Obpb^o`e�M^mbo
Hbvtloap
@ldkfqfsb�^_fifqv)�`riqro^i�afccbobk`bp)�dfcqba)�fk`irpfsb�
bar`^qflk)�fkqbiifdbk`b)�pqrabkq�^`efbsbjbkq+

FKQOLAR@QFLK
Dfcqba�^ka�q^ibkqba�bar`^qflk�e^p�`ljb�ql�qeb�clobcolkq��
lc�Kbt�Wb^i^ka�bar`^qflk�fk�ob`bkq�vb^op�pfk`b�qeb�obib^pb��
lc�qeb�Jfkfpqov�lc�Bar`^qflk�e^ka_llh)�Dfcqba�^ka�q^ibkqba�
pqrabkqp7�Jbbqfkd�qebfo�kbbap�fk�Kbt�Wb^i^ka�p`ellip�%/---&)�
^ka�Fkfqf^qfsbp�clo�dfcqba�^ka�q^ibkqba�ib^okbop�%Jfkfpqov�lc�
Bar`^qflk)�/--/&+�Qeb�e^ka_llh�molsfabp�drfabifkbp�clo�
jbbqfkd�qeb�kbbap�lc�dfcqba�^ka�q^ibkqba�pqrabkqp�^ka��
fp�prmmloqba�_v�^�`e^kdb�ql�qeb�k^qflk^i�^ajfkfpqo^qflk�
drfabifkbp�%Jfkfpqov�lc�Bar`^qflk)�/--2&�tef`e�obnrfob�^ii�
p`ellip�ql�_b�^_ib�ql�^`qfsbiv�abjlkpqo^qb�elt�qebv�^ob�
`^qbofkd�clo�qebpb�kbbap�colj�Qboj�.)�/--2+

Qeb�Jfkfpqov�lc�Bar`^qflk�e^ka_llh�%/---&�prddbpqp�^�o^kdb�
lc�abÛkfqflkp�^ka�pqo^qbdfbp�obibs^kq�ql�dfcqba�^ka�q^ibkqba�
bar`^qflk)�_rq�`ib^oiv�pq^qbp�qe^q�Ïb^`e�p`elli�jrpq�absbilm�
^�pbq�lc�`e^o^`qbofpqf`p�qe^q�obÜb`qp�fqp�ltk�abÛkfqflkp�lc)��
^ka�^mmol^`e�ql)�qeb�`lk`bmq�lc�dfcqbakbpp�^ka�q^ibkqÐ�%m+�.4&+�
Absbilmfkd�qebpb�`lk`bmqp�^ka�pqo^qbdfbp�`^k�_b�^�afcÛ`riq�
^ka�pljbte^q�a^rkqfkd�q^ph�clo�p`ellip�ql�rkaboq^hb�fk�
fpli^qflk+�Tefib�b^`e�p`elli�fp�_bpq�^_ib�ql�fk`lomlo^qb�fab^p�
^ka�pqo^qbdfbp�obibs^kq�ql�qebfo�ltk�rkfnrb�`riqrob�^ka�

`ljjrkfqv)�qeb�mol`bpp�lc�fabkqfcvfkd)�^k^ivpfkd�^ka�
^almqfkd�qebpb�`lk`bmqp�tfii�riqfj^qbiv�obnrfob�^�pfdkfÛ`^kq�
fksbpqjbkq�lc�qfjb�^ka�bccloq+�Fk�loabo�ql�pr``bppcriiv�jbbq�
qeb�kbbap�lc�dfcqba�^ka�q^ibkqba�pqrabkqp)�fq�fp�fjmbo^qfsb�clo�
qb^`ebop�ql�d^fk�^�plrka�rkabopq^kafkd�lc�qeb�qeblofbp�^ka�
mofk`fmibp�rkabomfkkfkd�dfcqba�bar`^qflk+

Qefp�^oqf`ib�tfii�obsfbt�obpb^o`e�obibs^kq�ql�qeb�bar`^qflk��
lc�dfcqba�^ka�q^ibkqba�pqrabkqp+�Fq�tfii�obsfbt�^�o^kdb�lc�
ifqbo^qrob�tfqe�qeb�fkqbkqflk�lc�pbbhfkd�ql�`i^ofcv�pljb�lc�qeb�
qbojfklildv�bk`lrkqboba�^ka�`lk`bmqp�rkabomfkkfkd�dfcqba�
^ka�q^ibkqba�bar`^qflk+�Fq�tfii�qebk�mobpbkq�^k�lsbosfbt�lc�
qeb�`e^o^`qbofpqf`p�lc�dfcqba�^ka�q^ibkqba�pqrabkqp)�^p�abÛkba�
_v�afccbobkq�obpb^o`ebop+�Cliiltfkd�qefp)�^�`ofqf`^i�^k^ivpfp��
lc�qeb�`lk`bmqp�colj�qeobb�qeblobqf`^i�jlabip�rkabomfkkfkd�
dfcqba�^ka�q^ibkqba�bar`^qflk�tfii�_b�j^ab+�Ql�`lk`irab)�
fjmif`^qflkp�^ka�`lkpfabo^qflkp�clo�`^qbofkd�clo�kbbap�lc�
dfcqba�^ka�q^ibkqba�pqrabkqp�fk�Kbt�Wb^i^ka�p`ellip�tfii��
_b�afp`rppba+

Al`rjbkqp�pr`e�^p�qeb�J^oi^ka�obmloq�%.64/&�^ka�qeb��
jlob�ob`bkq�Jfkfpqov�lc�Bar`^qflk�`ljjfppflkba�obpb^o`e�
%Ofibv)�?bs^k*?oltk)�?f`hkbii)�@^oolii*Ifka)�#�Hb^okbv)�/--1&)�
obcbo�ql�dfcqbakbpp�^p�bk`ljm^ppfkd�^�tfab�o^kdb�lc�^_fifqfbp)�
clrka�^`olpp�alj^fkp�pr`e�^p�pmb`fÛ`�^`^abjf`)�`ob^qfsb)�
`riqro^i)�mpv`eljlqlo)�pl`f^i)�^ka�pl�cloqe+�Qeb�qeobb�qeblofbp�
lc�dfcqbakbpp�^ka�q^ibkq�absbilmjbkq�ql�_b�bu^jfkba�
fk`irab�^�`lk`bmq�lc�dfcqbakbpp�^ka�q^ibkq�%Obkwriif)�.653&)��
^�qeblov�lc�fkqbiifdbk`b�%D^oakbo)�.650&�^ka�^�`lk`bmqr^ifp^qflk�
lc�qeb�q^ibkq�absbilmjbkq�mol`bpp�%D^dk�)�.66/&+�Qebpb�
qeblofbp�e^sb�_bbk�pbib`qba�clo�bu^jfk^qflk�arb�ql�qeb�
Jfkfpqov�lc�Bar`^qflk�%/---&�prddbpqfkd�qebv�_b�^almqba�lo�
^a^mqba�fk�bpq^_ifpefkd�p`elli*_^pba�abÛkfqflkp�lc�dfcqbakbpp�
^ka�q^ibkq+�Qefp�fp�prmmloqba�_v�obpb^o`e�`^oofba�lrq�_v�Ofibv�
bq�^i+�%/--1&)�tef`e�obmloqp�qe^q�qebpb�qeblofbp�^ob�mobs^ibkq�
fk�Kbt�Wb^i^ka�p`ellip+

QBOJFKLILDV
J^kv�al`rjbkqp)�fk`irafkd�qeb�Jfkfpqov�lc�Bar`^qflk�%/---&�
e^ka_llh)�rpb�qeb�qbojp�ÑdfcqbaÒ�^ka�Ñq^ibkqbaÒ�fkqbo`e^kdb^_iv)�
fjmivfkd�^�pfkdib*`lk`bmq�^mmol^`e+�Cobnrbkqiv)�qeb�qbojp�
^ob�glfkba�qldbqebo�^ka�obcbooba�ql�^p�Ñdfcqba�^ka�q^ibkqbaÒ)�
vbq�lqebop�tlria�^odrb�qe^q�qeb�qbojp�^ob�klq�pvklkvjlrp�
%pbb�D^dk�)�.66/&+�Qeolrdelrq�qefp�m^mbo)�qeb�qbojp�ÑdfcqbaÒ�
^ka�Ñq^ibkqbaÒ�tfii�_b�rpba�fk�^``loa^k`b�tfqe�qeb�jlabip��
lo�^mmol^`ebp�_bfkd�afp`rppba+

Qeobb�Jlabip�clo�Rkabopq^kafkd��
Dfcqba�Bar`^qflk
>kdbi^�M^db
b*Qb^`ebo)�Qeb�@loobpmlkabk`b�P`elli
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@E>O>@QBOFPQF@P�LC�DFCQBAKBPP
Qeb�Jfkfpqov�lc�Bar`^qflk�%/---&�e^ka_llh�^`hkltibadbp�
qe^q�dfcqba�^ka�q^ibkqba�pqrabkqp�^ob�klq�m^oq�lc�^�
eljldbklrp�dolrm+�Qe^q�fp)�b^`e�fkafsfar^i�pqrabkq�mobpbkqp�
m^oqf`ri^o�pqobkdqep�ql�`lj_fkb�^p�^�rkfnrb�_ibka�lc�qo^fqp+�
Tefib�^�efde�FN�jfdeq�e^sb�qo^afqflk^iiv�_bbk�^�crka^jbkq^i�
fkaf`^qlo�lc�dfcqbakbpp)�qefp�fp�kl�ilkdbo�^``bmqba�^p�^�plib�
`e^o^`qbofpqf`)�lo�bsbk�plrdeq�^cqbo�_v�j^kv�Kbt�Wb^i^ka�
p`ellip+�Eltbsbo)�fq�fp�ob`ldkfpba�qe^q�qebob�^ob�pljb�
`ljjlk�`irpqbop�lc�`e^o^`qbofpqf`p�mboq^fkfkd�ql�jlpq�dfcqba�
pqrabkqp+�Efdeiv�dfcqba�pqrabkqp�j^v�mobpbkq�jlob�j^ohba��
lo�fkqbkpb�fkaf`^qlop�lc�qebpb�qo^fqp+

Dbkbo^iiv)�fabkqfÛba�`e^o^`qbofpqf`p�lc�dfcqba�pqrabkqp�^mmb^o�
ql�_b�mlpfqfsb�_v�k^qrob+�Qe^q�fp)�fkaf`^qlop�jlpqiv�pelt�
mlpfqfsb�c^`bqp�lc�^�pqrabkqÒp�^mqfqrab)�pr`e�^p�bumi^fkfkd�
qebfo�^_fifqv�ql�molar`b�lofdfk^i�fab^p)�_b�pbic*afob`qba)��
mlpb�lofdfk^i�fab^p�^ka�nrbpqflkp)�^ka�pl�cloqe+�Eltbsbo)�
pljbqfjbp�buqobjb�bu^jmibp�lc�`e^o^`qbofpqf`p�`^k�_b�
sfbtba�ibpp�c^slro^_iv�fk�afccbobkq�pl`f^i�lo�bar`^qflk^i�
pfqr^qflkp+�Clo�bu^jmib)�fc�^�dfcqba�pqrabkq�e^p�^�pqolkd�
mobcbobk`b�ql�tloh�^ilkb�qebv�j^v�Ûka�fq�afcÛ`riq�ql�tloh�
`lii^_lo^qfsbiv�tfqe�lqebop+

@^qe`^oq�%/--2&�e^p�^a^mqba�^�ifpq�lc�`e^o^`qbofpqf`p�lc�
bu`bmqflk^iiv�^_ib�`efiaobk�^p�afpqof_rqba�_v�qeb�RP�LcÛ`b��
lc�Bar`^qflk+�Qeb�ifpq�fk`irabp�^�tfab�o^kdb�lc�_be^sflrop�
^ka�^_fifqfbp)�b^`e�_bdfkkfkd�tfqe�qeb�meo^pb�Ïbu`bmqflk^iiv�
^_ib�`efiaobk�lcqbk7�ÆÐ�%m+�.4&+�J^kv�lc�qeb�phfiip�^ob�
`ljm^o^qfsb�tfqe�pqrabkqp�tel�^ob�klq�dfcqba)�clo�bu^jmib)�
dfcqba�pqrabkqp�ib^ok�_^pf`�phfiip�_bqqbo�^ka�tfqe�ibpp�mo^`qf`b8�
qebv�^ob�_bqqbo�^_ib�ql�e^kaib�^_pqo^`q�fab^p8�lo�^ob�_bqqbo��
^q�tlohfkd�fkabmbkabkqiv�^ka�prpq^fkfkd�`lk`bkqo^qflk��
clo�ilkdbo�mboflap+

Jliqwbk�%/--1&�pq^qbp�qe^q�^�p`elliÒp�ltk�abÛkfqflk�lc�
dfcqbakbpp�tfii�abqbojfkb�qeb�pbq�lc�`e^o^`qbofpqf`p�abbjba��
ql�fkaf`^qb�dfcqba�_be^sflro+�Eb�e^p�`ljmfiba�ifpqp�lc�
`e^o^`qbofpqf`p�^``loafkd�ql�pfu�j^glo�alj^fkp)�fk`irafkd�
dbkbo^i�fkqbiib`qr^i)�`ob^qfsb)�ib^abopefm)�pmb`fÛ`�^`^abjf`)�
sfpr^i�^ka�mboclojfkd�^oqp)�^ka�mpv`eljlqlo�^_fifqfbp+��
Qeb�dbkbo^i�fkqbiib`qr^i�^_fifqfbp�ifpq�fp�afsfaba�fkql�qtl�
alj^fkp)�obÜb`qfkd�_lqe�`ldkfqfsb�^ka�^ccb`qfsb�`e^o^`qbofpqf`p+�
Dfcqba�pqrabkqp�j^v�abjlkpqo^qb�lrqpq^kafkd�`ldkfqfsb�lo�
^ccb`qfsb�^_fifqfbp)�lo�^�`lj_fk^qflk�lc�qeb�qtl+

Qeb�Jfkfpqov�lc�Bar`^qflk�%/---&)�qldbqebo�tfqe�qeb�tloh��
lc�Jliqwbk�%/--1&)�prddbpqp�qe^q�p`ellip�rpb�^�ifpq�`ljmfiba�
_v�J`>imfkb�^ka�Obfa�%.663&�^p�^�pq^oqfkd�mlfkq�clo�abÛkfkd�
`e^o^`qbofpqf`p�lc�dfcqba�`efiaobk+�Qeb�al`rjbkq�`ib^oiv��
pq^qbp�qe^q�Ïkl�lkb�dfcqba�pqrabkq�fp�ifhbiv�ql�mlppbpp�^ii�qeb�
cliiltfkd�`e^o^`qbofpqf`p+�Fq�tlria�_b�mlppf_ib�clo�^�pqrabkq��
ql�pelt�`ib^o�bsfabk`b�lc�^ii)�lo�kb^oiv�^ii)�qeb�_be^sflrop��
fk�lkb�`^qbdlov�_rq�cbt�fk�^klqeboÐ�%Jfkfpqov�lc�Bar`^qflk)�
/---)�m+�.5&+�Qefp�qobka�ql�jlsb�^t^v�colj�abÛkfkd�
dfcqbakbpp�fk�qbojp�lc�^�pfkdib�`^qbdlov�^`hkltibadbp�^�jlob�
afsbopb�o^kdb�lc�pmb`f^i�^_fifqfbp+�Qeb�Ûsb�c^`qlo�p`^ibp�^ob7

¢� ib^okfkd�`e^o^`qbofpqf`p

¢� pl`f^i�ib^abopefm�`e^o^`qbofpqf`p

¢� `ob^qfsb�qefkhfkd�`e^o^`qbofpqf`p

¢� pbic*abqbojfk^qflk�`e^o^`qbofpqf`p

¢� jlqfs^qflk^i�`e^o^`qbofpqf`p�%J`>imfkb�#�Obfa)�.663&+

Qeb�`e^o^`qbofpqf`p�ifpqba�tfqefk�qebpb�c^`qlo�p`^ibp�obcbo�ql�
_be^sflrop�tef`e�j^v�_b�abjlkpqo^qba�_v�dfcqba�pqrabkqp)�
o^qebo�qe^k�^_fifqfbp�qebv�j^v�mlppbpp+�

ABCFKFQFLKP�>KA�QEBLOBQF@>I�JLABIP��
LC�DFCQBAKBPP
S^oflrp�^`^abjf`p�^ka�bar`^qlop�e^sb�absfpba�qebfo�ltk�
jlabip�^ka�abÛkfqflkp�lc�dfcqbakbpp�^ka�q^ibkq+�J`>imfkb�
%/--1&�obmloqp�lc�obpb^o`e�tef`e�e^p�fabkqfÛba�/.0�
abÛkfqflkp�lc�dfcqbakbpp+�J^kv�^ob�_^pba�lk�ilkdfqrafk^i��
lo�nr^kqfq^qfsb�pqrafbp�lc�dfcqba�`efiaobk8�pljb�e^sb�_bbk�
`^oofba�lrq�obqolpmb`qfsbiv)�pbbhfkd�ql�fabkqfcv�^ka�`ljmfib��
^�ifpq�lc�`e^o^`qbofpqf`p�abjlkpqo^qba�_v�efde*^`efbsfkd�
^ariqp�fk�s^oflrp�Ûbiap+

Qeb�cliiltfkd�pb`qflkp�`lkq^fk�abp`ofmqflkp�lc�qeobb�
qeblobqf`^i�jlabip�lc�dfcqbakbpp�^ka�q^ibkq�absbilmjbkq+�
J^kv�`e^o^`qbofpqf`p�^ka�afpqfk`qflkp�lsboi^m�_bqtbbk�qeb�
qeblofbp�^ka�pljb�^mmb^o�ql�_b�qeb�absbilmjbkq�lc�fab^p�
colj�lqebo�plro`bp+�Fq�pelria�_b�objbj_boba�qe^q�`lk`bmqp�
lc�dfcqbakbpp�^ka�q^ibkq�^ob�pbkpfqfsb�ql�qfjb)�mi^`b�^ka�
`riqro^i�`lkqbuqp)�tefib�_bfkd�rkabomfkkba�_v�pl`f^i��
s^irbp�%J`>imfkb)�/--1&+

ObkwriifÒp�Qeobb�Ofkd�@lk`bmqflk�lc�Dfcqbakbpp
ObkwriifÒp�%.653&�Qeobb�ofkd�`lk`bmqflk�lc�dfcqbakbpp�e^p�_bbk�
tfabiv�rpba�fk�p`ellip�^ka�bar`^qflk^i�fkpqfqrqflkp�^olrka�
qeb�tloia�pfk`b�fqp�fk`bmqflk+�Fq�fp�_^pba�lk�qeb�fkqbo^`qflk�
_bqtbbk�qeobb�_^pf`�`irpqbop�lc�qeobb�erj^k�qo^fqp)�_bfkd�
^_lsb�^sbo^db�^_fifqv)�^�efde�ibsbi�lc�q^ph�`ljjfqjbkq)��
^ka�^�efde�ibsbi�lc�`ob^qfsfqv+�Qeb�jlabi�t^p�absbilmba��
colj�pqrafbp�bu^jfkfkd�qeb�qo^fqp�lc�efdeiv�pr``bppcri�^ariqp�
fk�afccbobkq�Ûbiap�lc�^`efbsbjbkq+�B^`e�t^p�peltk�ql�mlppbpp�
qeb�^_lsb*jbkqflkba�qo^fqp�ql�s^oflrp�abdobbp+�Fq�pelria�_b�
klqba�qe^q�qeb�abdobb�lc�j^kfcbpq^qflk�^ka�`lj_fk^qflkp�lc�
qebpb�qo^fqp�^ob�klq�kb`bpp^ofiv�bnr^i�klo�pq^qf`+�Tefib�s^oflrp�
`ljmlpfqflkp�lc�qebpb�qo^fqp�`^k�rpr^iiv�_b�^mmifba�ql�lkb��
lo�qtl�mbocloj^k`b�^ob^p)�qebob�fp�kl�Ñfab^iÒ�`lj_fk^qflk+�
ÑDbkbo^iÒ�mbocloj^k`b�^ob^p�fk`irab�j^qebj^qf`p)�jrpf`)�
i^kdr^dbp)�^ka�pl�lk)�tebob^p�Ñpmb`fÛ`Ò�mbocloj^k`b�^ob^p�
j^v�fk`irab�Ûij�j^hfkd)�bib`qolkf`p)�p`rimqrob)�^ka�pl�lk+�
Riqfj^qbiv)�Obkwriif�%.653)�.665&�sfbtp�dfcqbakbpp�^p�^�
_be^sflro)�o^qebo�qe^k�^k�^qqof_rqb+

ObkwriifÒp�%.653&�`lk`bmqflk�lc�dfcqbakbpp�^iiltp�pqrabkqp�ql�
_b�fabkqfÛba�^``loafkd�ql�^ob^p�klq�plibiv�obivfkd�lk�cloj^i�
^`^abjf`�qbpqfkd+�Qefp�jlabi�e^p�clrka�prmmloq�^jlkdpq�
qb^`ebop�telpb�Ñdrq�fkpqfk`qÒ�ib^ap�qebj�ql�_bifbsb�qe^q�^�
m^oqf`ri^o�pqrabkq�fp�dfcqba)�abpmfqb�qebj�klq�kb`bpp^ofiv�
p`lofkd�tbii�lk�cloj^i�qbpqp�^ka�^ppbppjbkqp+�@efiaobk�tel�
^mmb^o�ql�_b�fkqofkpf`^iiv�jlqfs^qba�^ka�tfqe�efdeiv�absbilmba�
pmb`f^i�fkqbobpqp�^ka�^_fifqv�fk�m^oqf`ri^o�^ob^p�qvmfcv�qelpb�
dfcqba�pqrabkqp�bk`ljm^ppba�_v�ObkwriifÒp�jlabi+�Fq�fp�^ipl�
m^oqf`ri^oiv�^mmif`^_ib�ql�`riqro^i�jlabip�lc�dfcqbakbpp�^p��
fq�^`hkltibadbp�qeb�fkqbdo^i�^ka�fkqbotlsbk�olibp�qe^q�
`ob^qfsfqv�^ka�q^ph�`ljjfqjbkq�mi^v�fk�^aafqflk�ql�^_lsb�
^sbo^db�^_fifqv�fk�`riqro^iiv�s^irba�^`qfsfqfbp+

Tebob�qefp�jlabi�c^iip�peloq�fp�fk�fqp�^_fifqv�ql�fabkqfcv�pqrabkqp�
tel�e^sb�^_lsb�^sbo^db�^_fifqv�^ka�`ob^qfsfqv)�_rq�^ob�vbq�ql�
Ûka�^�`lkqbuq�lo�^ob^�lc�fkqbobpq�fk�tef`e�qebv�bu`bi+�Qe^q�fp)�
qebfo�ibsbi�lc�q^ph�`ljjfqjbkq�j^v�^mmb^o�ql�_b�i^`hfkd)��
_rq�qeb�ob^plkp�clo�qefp�^_pbk`b�`lria�_b�qe^q�qeb�pqrabkq
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e^p�klq�_bbk�bumlpba�ql�qeb�kb`bpp^ov�jlqfs^qflkp�lo�pqfjrif�
ql�fkpmfob�qebfo�dfcqp+�Qebobclob)�fq�fp�ob`ljjbkaba�qe^q�
ObkwriifÒp�%.653&�jlabi�fp�rpba�fk�`lkgrk`qflk�tfqe�lqebo�
jlabip�lc�dfcqbakbpp�ql�absbilm�^�pvkqebpfp�lc�fkcloj^qflk�
^_lrq�^�`efiaÒp�^_fifqv)�tfqe�a^q^�d^qeboba�colj�^�o^kdb�lc�
plro`bp�%@e^ccbv)�/--1&+�>k�bu^jmib�lc�pr`e�^�jlabi�prmmloqfkd�
fabkqfÛ`^qflk�`lria�fk`irab�qeb�P`ellitfab�Bkof`ejbkq�
Jlabi�%Obkwriif�#�Obfp)�.661&+�

D^oakboÒp�Qeblov�lc�Jriqfmib�Fkqbiifdbk`bp
D^oakboÒp�%.650)�.660)�.666&�qeblov�lc�jriqfmib�fkqbiifdbk`bp�
jlsbp�qeb�cl`rp�lc�fabkqfcvfkd�dfcqbakbpp�colj�^�pfkdib*c^`bqba�
^mmol^`e�ql�^�jriqf*`^qbdlov�`lk`bmq+�Qeb�qboj�Ñfkqbiifdbk`bÒ�
obcbop�ql�^�pmb`f^i�^_fifqv)�q^ibkq)�lo�phfii�tef`e�^iiltp�^�mboplk�
ql�j^ufjfpb�qebfo�mlqbkqf^i�_v�_rfiafkd�lk�qeb�m^oqf`ri^o�
pqobkdqe�qebv�abjlkpqo^qb+�Qeb�jriqfmib�fkqbiifdbk`bp�
pqolkdiv�m^o^iibi�mobcbooba�ib^okfkd�pqvibp�lo�mol`ifsfqfbp�^ka)�
qebobclob)�al�klq�bu`irpfsbiv�obi^qb�ql�qelpb�tel�e^sb�_bbk�
fabkqfÛba�^p�dfcqba�^ka�q^ibkqba+

>ojpqolkd�%.654&�bumi^fkp�D^oakboÒp�jriqfmibp�fkqbiifdbk`bp�
qeblov�_v�pq^qfkd�qe^q�bsbov�`efia�mlppbppbp�^pmb`qp�lc�^ii�
bfdeq�fkqbiifdbk`bp�^ka�`^k�absbilm�qebj�ql�^�c^foiv�efde�
ibsbi�lc�`ljmbqbk`b+�?v�qeb�qfjb�^�`efia�_bdfkp�p`elli)�qebv�
tfii�e^sb�bpq^_ifpeba�t^vp�lc�ib^okfkd�tef`e�qbka�ql�c^slro�
pljb�fkqbiifdbk`bp�jlob�qe^k�lqebop+

Qeb�fabkqfÛ`^qflk�lc�tef`e�fkqbiifdbk`bp�^�`efia�e^p�c^slroba�
fp�klq�^�pfjmib�mol`bpp+�>kb`alq^i�bsfabk`b�lcqbk�`ljmofpbp�
jr`e�af^dklpqf`�^ka�cloj^qfsb�^ppbppjbkq�clo�qb^`ebop�pbbhfkd�
ql�Ûka�lrq�tef`e�fkqbiifdbk`bp�qebfo�pqrabkqp�abjlkpqo^qb+�
@ilpb�l_pbos^qflk�lc�elt�pqrabkqp�`ellpb�ql�pmbka�qebfo��
cobb�qfjb)�lo�bsbk�Ïjfp_be^sbÐ�fk�`i^pp�`^k�fkaf`^qb�qebfo�
mobcbobk`b�clo�ib^okfkd+�Clo�bu^jmib)�^�efdeiv�ifkdrfpqf`�
pqrabkq�j^v�cobnrbkqiv�`ellpb�ql�ob^a�clo�mib^prob)�lo�^�
pm^qf^iiv*dfcqba�pqrabkq�j^v�ao^t�^ka�ÑallaibÒ�tefib�qebv��
^ob�qefkhfkd�%>ojpqolkd)�.654&+

O^qebo�qe^k�_bfkd�`lkpfaboba�^�abÛ`fq�jlabi�clo�ib^okfkd)�
D^oakboÒp�%.650&�jriqfmib�fkqbiifdbk`bp�pbbh�qeb�_bkbÛq�lc�
tlohfkd�colj�^ka�absbilmfkd�^�`efiaÒp�^ob^p�lc�pqobkdqe+��
Qefp�mefilplmev�^ifdkp�tbii�tfqe�mofk`fmibp�clo�dfcqba�^ka�
q^ibkqba�bar`^qflk+�Fq�fp�klq�prddbpqba�qe^q�pqrabkqp�kbba�ql�
j^pqbo�^ii�bfdeq�fkqbiifdbk`bp�lo�cl`rp�lk�d^mp�fk�qebfo�ib^okfkd+

>p�D^oakboÒp�%.650&�jriqfmib�fkqbiifdbk`bp�^ob�^mmif`^_ib)��
ql�pljb�abdobb)�ql�^ii�pqrabkqp)�fq�`lria�_b�^odrba�qe^q�qefp�
jlabi�fp�klq�bpmb`f^iiv�prfq^_ib�clo�jbbqfkd�qeb�kbbap�lc�
dfcqba�pqrabkqp+�Ib�Prbro�%/--/&�pqolkdiv�pq^qbp�qe^q�qeb�
rkfnrb�kbbap�lc�dfcqba�pqrabkqp�jrpq�_b�ob`ldkfpba)�s^irba�
^ka�`^qboba�clo+�Peb�`e^iibkdbp�qeb�qb^`efkd�pqo^qbdfbp�^ka�
^mmol^`ebp�ql�ib^okfkd�qe^q�pbbj�prfq^_ib�clo�^ii�pqrabkqp)�
^ob�klq�^`qr^iiv�jbbqfkd�qeb�kbbap�lc�dfcqba�pqrabkqp+�Fc�^�
qb^`ebo�fp�rpfkd�qeb�jriqfmib�fkqbiifdbk`bp�^p�^�jb^kp�clo�
`^qbofkd�clo�^ii�pqrabkqp�fk�^�`i^ppollj)�qebk�^aafqflk^i�
^mmol^`ebp�^ka�pqo^qbdfbp�jrpq�fkqolar`ba�ql�qoriv�
afccbobkqf^qb�qeb�`roof`rirj�clo�qelpb�fabkqfÛba�^p�dfcqba+��
Clo�bu^jmib)�molsfafkd�of`e�ib^okfkd�bumbofbk`bp�clo�^ii�
pqrabkqp�tel�abjlkpqo^qb�ifkdrfpqf`�fkqbiifdbk`b�`^kklq�
kb`bpp^ofiv�dr^o^kqbb�^ppro^k`b�clo�qb^`ebop�qe^q�qeb�kbbap�
lc�qebfo�pqrabkqp�tel�^ob�ifkdrfpqf`^iiv�dfcqba�^ob�_bfkd�jbq+�

Qebobclob)�fq�fp�fkprcÛ`fbkq�ql�p^v�qe^q�qeb�kbbap�lc�dfcqba�
pqrabkqp�`^k�_b�^abnr^qbiv�jbq�_v�rpfkd�qeb�jriqfmib�
fkqbiifdbk`bp�jlabi�^ilkb+�>p�tfqe�ObkwriifÒp�%.653&�jlabi�lc�
dfcqbakbpp)�qeb�jriqfmib�fkqbiifdbk`bp�jrpq�cloj�^�m^oq�lc�^k�
bar`^qloÒp�lsbo^ii�rkabopq^kafkd�^_lrq�qeb�mofk`fmibp�lc�dfcqba�
bar`^qflk�^ka�fp�_bpq�rpba�fk�`lkgrk`qflk�tfqe�lqebo�jlabip+

D^dk�Òp�Afccbobkqf^qba�Jlabi�lc�Dfcqbakbpp�^ka�Q^ibkq
D^dk��%.66/)�k+a+&�molmlpbp�^�jlabi�tef`e�afccbobkqf^qbp�
_bqtbbk�dfcqbakbpp�^ka�q^ibkq+�Qeb�afccbobkqf^qba�jlabi��
lc�dfcqbakbpp�^ka�q^ibkq�^pprjbp�qe^q�qeb�qbojp�ÑdfcqbaÒ��
^ka�Ñq^ibkqbaÒ�^ob�klq�pvklkvjlrp�^ka�`^kklq�_b�rpba�
fkqbo`e^kdb^_iv+�>k^ivpbp�lc�qefp�jlabi)�fk`irafkd�af^ildrb�
_v�Pjfqe�%/--1&)�prddbpq�qe^q�fq�fp�jlob�^�qeblov�lc�q^ibkq�
absbilmjbkq�qe^k�^�abÛkfqflk�lc�dfcqbakbpp+

Pljbqfjbp�`lkpfaboba�^p�^k�buqbkpflk�lo�absbilmjbkq��
lc�ObkwriifÒp�%.653&�Qeobb�ofkd�jlabi�lc�dfcqbakbpp)�D^dk��
%.66/&�^odrbp�qe^q�^�`efiaÒp�k^qro^i�^_fifqfbp�fk�^�o^kdb�lc�
alj^fkp�`lkpqfqrqbp�ÑdfcqbakbppÒ+�ÑQ^ibkqÒ�fp�qeb�ob^ifp^qflk�lc��
^�`efiaÒp�dfcqbakbpp�^ka�fp�bke^k`ba�qeolrde�qeb�fkqbosbkqflk�
lc�`^q^ivpqp�^ka�lqebo�fkÜrbk`bp+�Qeb�afpqfk`q�afccbobkqf^qflk�
_bqtbbk�qeb�qbojp�ÑdfcqbakbppÒ�^ka�Ñq^ibkqÒ�^iiltp�clo�`efiaobk�
tel�j^v�mlppbpp�efde�ibsbip�lc�^_fifqv�_rq�^ob�vbq�ql�rpb�lo�
j^kfcbpq�qebj�ql�pqfii�_b�fabkqfÛba�^p�dfcqba+�Qefp�afccbobkqf^qflk�
^aaobppbp�^�afpqfk`q�ifjfq^qflk�fk�ObkwriifÒp�jlabi)�tef`e�
fk`irabp�q^ph�`ljjfqjbkq�^p�^�kb`bpp^ov�`e^o^`qbofpqf`��
lc�dfcqbakbpp+

?rfiafkd�lk�^�`efiaÒp�k^qro^i�^_fifqfbp)�^�m^oq�lc�qeb�ib^okboÒp�
absbilmjbkq^i�mol`bpp�fkslisbp�_bfkd�bumlpba�ql�^�krj_bo�
`^q^ivpqp+�Qebpb�fk`irab�qeb�bibjbkqp�fk�^�`efiaÒp�ifcb�tef`e�
`^k�pe^mb�qeb�bjbodbk`b�lc�^ka�qeb�absbilmjbkq�lc�qebfo�
fkk^qb�^_fifqfbp+�Tfqe�qeb�fkqbosbkqflk�lc�fkqo^mboplk^i�^ka�
bksfolkjbkq^i�`^q^ivpqp)�^�dfcqba�pqrabkq�j^v�bke^k`b�^ka�
bkof`e�qebfo�k^qro^i�^mqfqrabp�ql�^`nrfob�pvpqbj^qf`^iiv�
absbilmba�phfiip)�lo�Ñq^ibkqÒ+�Qebobclob)�fq�`^k�_b�^pprjba��
qe^q�D^dk��%.66/&�sfbtp�ÑdfcqbakbppÒ�^p�_bfkd�k^qro^i�^_fifqv��
lo�mlqbkqf^i)�^ka�Ñq^ibkqÒ�^p�qeb�molar`q�lc�fkqbosbkqflk)��
lo�^`efbsfkd�^�pqrabkqÒp�mlqbkqf^i�qeolrde�bumbofbk`b+

D^dk�Òp�%.66/&�jlabi�cloj^iiv�^`hkltibadbp�qeb�bccb`q�qe^q�
`e^k`b�e^p�lk�k^qro^i�^_fifqfbp�^ka�`^q^ivpqp8�klq�^ii�pqrabkqp�
e^sb�prcÛ`fbkq�^``bpp�lo�qeb�^_fifqv�ql�m^oq^hb�fk�fkqbosbkqflk�
pqo^qbdfbp+�>ipl)�pljb�dfcqba�`efiaobk�j^v�obnrfob�ibppbo�
abdobbp�lo�afccbobkq�clojp�lc�fkqbosbkqflk�colj�fkqo^mboplk^i�
^ka�bksfolkjbkq^i�`^q^ivpqp�ql�_b�^_ib�ql�criiv�^`efbsb�qebfo�
mlqbkqf^i)�lo�^qq^fk�Ñq^ibkqbaÒ�pq^qrp+�Qefp�fp�^�abÛkfqb�pqobkdqe�
lc�qeb�afccbobkqf^qba�jlabi)�tef`e�^`hkltibadbp�qe^q�qeb�
mobpbk`b�lc�absbilmjbkq^i�mol`bppbp�^ka�`^q^ivpqp�`^k�
moljlqb�jlsbjbkq�_bqtbbk�qeb�alj^fkp�lc�dfcqbakbpp��
^ka�q^ibkq+

FJMIF@>QFLKP�CLO�KBT�WB>I>KA�P@ELLIP
Qeb�Jfkfpqov�lc�Bar`^qflk�%/---&)�_^pba�lk�qeb�obpb^o`e��
lc�Jliqwbk)�J`>imfkb�^ka�lqebop)�^`hkltibadbp�qe^q�b^`e�
`ljjrkfqv�tfii�e^sb�qebfo�ltk�rkfnrb�fab^p�^_lrq�te^q�
`lkpqfqrqbp�dfcqbakbpp�^ka�q^ibkq+�Ob`ldkfpfkd�phfiip�^ka�
^_fifqfbp�fp�`lkqbuqr^ifpba�fk�^�m^oqf`ri^o�`riqrob)�bqekf`�
dolrm)�qfjb)�lo�mi^`b+�Clo�qefp�ob^plk)�^ii�Kbt�Wb^i^ka�
p`ellip�jrpq�cloj�qebfo�ltk�abÛkfqflk�lc�dfcqbakbpp�^ka�
absbilm�pqo^qbdfbp�ql�jbbq�fabkqfÛba�kbbap+
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Tefib�fq�fp�bumb`qba�qe^q�abÛkfqflkp)�^mmol^`ebp�^ka�pqo^qbdfbp�
tfii�s^ov�_bqtbbk�p`ellip�^ka�`ljjrkfqfbp)�fq�fp�fjmloq^kq�
clo�qb^`ebop�ql�_^pb�moldo^jjbp�lc�ib^okfkd�lk�^�plrka�
rkabopq^kafkd�lc�qeb�qeblofbp�^ka�mofk`fmibp�rkabomfkkfkd�
dfcqba�bar`^qflk+�Fq�fp�ob`ljjbkaba�qe^q�p`ellip�d^qebo��
^�o^kdb�lc�obpb^o`e�^ka�bar`^qflk^i�qeblofbp)�abqbojfkb�
te^q�fp�jlpq�obibs^kq�^ka�^mmolmof^qb�ql�qebfo�m^oqf`ri^o�
`ljjrkfqv)�qebk�fjmibjbkq�moldo^jjbp�lc�ib^okfkd�_^pba�
lk�qefp�fkcloj^qflk+�>ii�p`ellip�pelria�obdri^oiv�bs^ir^qb�
^ka�obsfbt�qebfo�^mmol^`ebp�ql�dfcqba�bar`^qflk�fk�loabo��
ql�bkprob�qeb�mofk`fmibp�lc�dfcqba�bar`^qflk�^ob�_bfkd�
^aaobppba)�^ka�ql�hbbm�rm�ql�a^qb�tfqe�`roobkq�_bpq*mo^`qf`b�
jlabip�^ka�lqebo�obibs^kq�qeblofbp�^ka�obpb^o`e+

Clo�Kbt�Wb^i^ka�p`ellip)�fq�fp�m^oqf`ri^oiv�fjmloq^kq�ql�
bu^jfkb�`lk`bmqp�^ka�mofk`fmibp�lc�J�lof�pmb`f^i�^_fifqfbp+�
Obpb^o`e�`^oofba�lrq�_v�?bs^k*?oltk�%/--1&�^ka�^p�afp`rppba�
_v�J^`c^oi^kb�^ka�Jliqwbk�%/--2&�e^p�clrka�qe^q�tefib�qebob�
^ob�^�jriqfqrab�lc�^mm^obkq�pfjfi^ofqfbp�tfqe�j^fkpqob^j�
bar`^qflk)�qebob�^ob�^�krj_bo�lc�J�lof*pmb`fÛ`�`lk`bmqp�lk�
pmb`f^i�^_fifqfbp�tef`e�kbba�ql�_b�`lkpfaboba+�Qebpb�`lk`bmqp�
j^v�_b�_ol^abo�^ka�tfabo*o^kdfkd�qe^k�qo^afqflk^i�Tbpqbok�
sfbtp�lc�dfcqbakbpp)�c^slrofkd�^�jlob�elifpqf`�^mmol^`e�^ka�
fk`irafkd�s^irbp�^ka�nr^ifqfbp�ifkhba�tfqe�pmfofqr^i)�`ldkfqfsb)�
^ccb`qfsb)�^bpqebqf`)�^oqfpqf`)�mpv`eljlqlo)�pl`f^i)�fkqrfqfsb)�
`ob^qfsb)�ib^abopefm�^ka�`riqro^i�alj^fkp+�Fq�fp�ob`ljjbkaba�
qe^q�bar`^qlop�`lkpriq�tfqe�J�lof�^ka�tloh�fk�m^oqkbopefm��
ql�fabkqfcv�^ka�absbilm�qeb�mlqbkqf^i�lc�pqrabkqp�tfqe�pmb`f^i�
^_fifqfbp+�>ipl)�`ilpb�ifkhp�_bqtbbk�eljb�^ka�p`elli�^ob�
bpmb`f^iiv�`ofqf`^i�ql�bkprob�pr``bpp�clo�dfcqba�J�lof�pqrabkqp+

PRJJ>OV
Qefp�^oqf`ib�e^p�bu^jfkba�ifqbo^qrob�fk�qeb�Ûbia�lc�dfcqba�^ka�
q^ibkqba�bar`^qflk+�Fq�e^p�bumiloba�^ka�^k^ivpba�qeobb�j^glo�
qeblofbp�lc�dfcqbakbpp�^ka�q^ibkq�absbilmjbkq�rqfifpba�fk�
Kbt�Wb^i^ka)�qe^q�lc�ObkwriifÒp�%.653&�Qeobb�ofkd�`lk`bmqflk�
lc�dfcqbakbpp)�D^oakboÒp�%.650&�Jriqfmib�fkqbiifdbk`bp)�^ka�
D^dk�Òp�%.66/&�Afccbobkqf^qba�jlabi�lc�dfcqbakbpp�^ka�q^ibkq+�
Pmb`fÛ`�qbojfklildv�obi^qfkd�ql�b^`e�jlabi�t^p�afp`rppba)��
^p�tbii�^p�bumilo^qflk�fkql�qeb�jlpq�^mmolmof^qb�rpb�lc�qeb�
qbojp�ÑdfcqbaÒ�^ka�Ñq^ibkqbaÒ+�Cfk^iiv)�pljb�`lkpfabo^qflkp��
^ka�fjmif`^qflkp�clo�`^qbofkd�clo�dfcqba�^ka�q^ibkqba�pqrabkqp�
fk�Kbt�Wb^i^ka�p`ellip�tbob�bpq^_ifpeba+

>p�Kbt�Wb^i^ka�p`ellip�tloh�ql�jbbq�qeb�ob`ljjbka^qflkp�
pbq�_v�qeb�Jfkfpqov�lc�Bar`^qflkÒp�%/---)�/--/)�/--2&�dfcqba�
^ka�q^ibkqba�drfabifkbp)�fq�fp�fjmloq^kq�qe^q�plrka�qeblofbp�
^ka�mofk`fmibp�rkabomfk�^kv�moldo^jjbp�lc�ib^okfkd�
absbilmba�_v�qb^`ebop+�?v�bumilofkd�^ka�rqfifpfkd�qeb�mibqelo^�
lc�nr^ifqv�obpb^o`e�^s^fi^_ib)�Kbt�Wb^i^ka�p`ellip�e^sb��
^�pqolkd�_^pb�colj�tef`e�ql�_bdfk�absbilmfkd�qebfo�ltk�
mofk`fmibp�^ka�mo^`qf`bp�clo�dfcqba�bar`^qflk+�Qeb�`e^iibkdb��
fp�clo�^ii�p`ellip�ql�bccb`qfsbiv�jbbq�qeb�kbbap�^ka�o^fpb�qeb�
mlqbkqf^i�lc�^ii�qebfo�dfcqba�^ka�q^ibkqba�pqrabkqp

OBCBOBK@BP
>ojpqolkd)�Q+�%.654&+�Jriqfmib�Fkqbiifdbk`bp�fk�qeb�`i^ppollj+�
>ibu^kaof^)�S>7�>ppl`f^qflk�clo�Prmbosfpflk�^ka�@roof`rirj�
Absbilmjbkq+

?bs^k*?oltk)�G+�%/--1&+�Dfcqba�^ka�q^ibkqba�J�lof�ib^okbop+�
Fk�A+�J`>imfkb�#�O+�Jliqwbk�%Bap+&)�Dfcqba�^ka�q^ibkqba7��
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