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C^fobo�ql�C^qebop
Qeb�olib�lc�p`ellip�fk�kroqrofkd�mlpfqfsb�c^qeboella��
Í�>�Rkfqba�Hfkdalj�mbopmb`qfsb+

>?PQO>@Q
C^qeboella�fk�qefp�/.pq�`bkqrov�fp�`e^kdfkd+�Qebob�fp�tfabo�
pl`fbq^i�ob`ldkfqflk�qe^q)�clo�qeb�p^hb�lc�lro�`efiaobk)�tb�
kbba�ql�s^irb�c^qebop�^ka�qeb�`lkqof_rqflk�qebv�j^hb�ql�
c^jfiv�ifcb+�Fk�qeb�Rkfqba�Hfkdalj)�s^oflrp�fkfqf^qfsbp�^ob�
^`qfsbiv�prmmloqfkd�ÑA^apÒ�fk�qebfo�olib+

Clo�c^qebop�lc�`efiaobk�tfqe�afp^_fifqfbp)�qebob�^ob�bsbk�dob^qbo�
`e^iibkdbp�ql�qebfo�c^qeboella+�Qefp�^oqf`ib�obsfbtp�t^vp�fk�
tef`e�c^qebop�lc�`efiaobk�tfqe�afp^_fifqfbp�e^sb�qo^afqflk^iiv�
_bbk�sfbtba+�Fq�^php�p`ellip�ql�obÜb`q�lk�t^vp�fk�tef`e�qebv�
bkd^db�c^qebop)�^ka�j^hbp�pmb`fÛ`�obcbobk`b�ql�qeb�kbt��
RH�obmloq�%`e^foba�_v�qeb�^rqelo&�lk�Ob`ldkfpfkd�C^qebop�
%Clrka^qflk�clo�Mblmib�tfqe�Ib^okfkd�Afp^_fifqfbp)�/--3&+

Mlpfqflk�M^mbo
Hbvtloap
C^jfiv�`bkqoba�pbosf`bp)�c^jfiv�pqor`qrob)�c^qebop)�jbk)�
m^obkq�m^oqf`fm^qflk)�m^obkq�p`elli�obi^qflkpefm)�m^obkq^i�
prmmloq)�m^obkqfkd+

FKQOLAR@QFLK
C^qeboella�fk�qeb�/.pq�`bkqrov�fp�sbov�afccbobkq�ql�elt�fq�t^p�
^�erkaoba�lo�bsbk�Ûcqv�vb^op�^dl+�Qebk)�_bfkd�^�c^qebo)�tfqe�
^ii�lc�qeb�Sf`qlof^k�m^qof^o`e^i�lsboqlkbp�lc�^rqelofqv�^ka�
afp`fmifkb)�t^p�i^odbiv�rkaboq^hbk�tfqefk�qeb�`lkqbuq�lc�^�
j^oofba�obi^qflkpefm)�tfqe�_lqe�m^obkqp�ifsfkd�rkabo�lkb�
ollc+�Fk�/--0)�1."�lc�^ii�_foqep�fk�qeb�Rkfqba�Hfkdalj�tbob�
lrqpfab�j^oof^db+�Qefp�fp�^�pr_pq^kqf^i�fk`ob^pb�tebk�`ljm^oba�
tfqe�qeb�.65-�Ûdrob�lc�kb^oiv�./"�^ka�fp�j^fkiv�arb�ql�qeb�
fk`ob^pfkd�krj_bo�lc�`le^_fqfkd�`lrmibp�%LcÛ`b�lc�K^qflk^i�
Pq^qfpqf`p�%LKP&)�/--2&+

Qefp�qobka�fp�^ipl�l_pbosba�^`olpp�qeb�Brolmb^k�Rkflk)��
tebob�clo�lkiv�lkb�c^jfiv�fk�pbsbk�fp�jlqebo)�c^qebo�^ka�qtl�
`efiaobk�qeb�ob^ifqv�%Olii)�.66.&+�Qeb�RH�^ipl�e^p�qeb�efdebpq�
ibsbi�lc�qbbk^db�mobdk^k`v�fk�Brolmb8�fk�/--0)�qebob�tbob�
/3+3�ifsb�_foqep�mbo�.)---�dfoip�^dba�.2Í.6�vb^op�^ka�.16��
ifsb�_foqep�mbo�.)---�dfoip�^dba�.1�vb^op�^ka�rkabo�fk�qeb��
RH�%LKP)�/--2&+�Fq�fp�ob^plk^_ib�ql�`lkgb`qrob�qebobclob�qe^q��
^�pfjfi^o�krj_bo�lc�vlrkd�jbk�_b`ljb�c^qebop+

Qeb�pl`f^i�pqor`qrob�lc�c^qeboella�e^p�`e^kdba�dbkbo^iiv�clo�
^ii�jbk)�^ka�sbov�pmb`fÛ`^iiv�clo�^�cbt�%b+d+�qbbk^db�c^qebop&�
%@lebk)�/--.&+�Qla^vÒp�jbaf^�cobnrbkqiv�mr_ifpe�melqldo^mep�
lc�c^qebop�`^oovfkd�qebfo�_^_fbp)�mrpefkd�mo^jp)�mi^vfkd�tfqe�
qebfo�`efiaobk+�Moljfkbkq�mlifqf`^i�Ûdrobp�%b+d+�qeb�Mofjb�
Jfkfpqbo)�Qlkv�?i^fo)�^ka�A^sfa�@^jbolk)�Ib^abo�lc�qeb�
Lmmlpfqflk&�^ob�abmf`qba�^p�mol^`qfsb�c^qebop)�^ilkdpfab�^�
telib�elpq�lc�`bib_ofqv�c^qebop�colj�cllq_^iibop�ql�mlm�pq^op+�

?v�qeb�bka�lc�qeb�/-qe�`bkqrov�qeb�^``bmq^_ib�c^qebo�Ûdrob�
t^p�ÏplcqboÐ)�jlob�if_bo^i�^ka�lkb�tel�^`hkltibadba�qeb�
kbba�ql�Ïdbq�fk�qlr`e�tfqe�efp�cbjfkfkb�pfabÐ�%I^j_)�/--1&+

M^qqbokp�lc�c^qeboella�e^sb�s^ofba�qeolrdelrq�efpqlov+��
Tebk�jbk�tbob�tb^sbop)�c^ojbop�lo�`o^cqpjbk�^ka�tlohba�
^q�eljb)�qebv�tbob�fkslisba�tfqe�qebfo�_^_fbp+�Fkarpqov�
`e^kdba�^ii�qe^q)�pbkafkd�qebj�fkql�c^`qlofbp�^ka�hbbmfkd�
qebj�^m^oq�colj�qebfo�`efiaobk+�Klt�qefkdp�^ob�`e^kdfkd�
^d^fk�^p�jlob�jbk�tloh�colj�eljb�^ka�e^sb�obdri^o�
`lfk`fabkq^i�`lkq^`q�tfqe�qebfo�`efiaobk�%@^ombkqbo)�/--/&+

Qeb�qo^afqflk^i�abÛkfqflk�lc�c^qeboella�tfqefk�qeb�pqboblqvmf`^i�
abÛkfqflk�lc�c^jfiv�fp�kl�ilkdbo�qlq^iiv�ebimcri�ql�jlabok�
c^jfifbp+�C^jfifbp�qla^v�^ob�c^o�jlob�Ïpbic�abÛkbaÐ�%@^ombkqbo)�
/---&�^ka�qebobclob�c^qeboella�fqpbic�kbbap�klq�lkiv�ql�_b�
obabÛkba)�_rq�^ipl�ql�_b�ob*^ppfjfi^qba�_v�pl`fbqv�fk�fqp�
jlabok)�avk^jf`�^ka�bsbo*`e^kdfkd�`lkqbuq+

>ii�lc�qeb�`roobkq�pl`f^i�olibp�kbba�ql�_b�^``bmqba�^p�Ïrkfqp�lc�
j^p`rifkfqvÐ�%Qlipqlk)�.644&)�^ilkdpfab�qelpb�lcqbk�mbo`bfsba�
^p�fkebobkqiv�j^p`rifkb)�pr`e�^p�Ïmolqb`qloÐ)�ÏmolsfaboÐ)�
Ïpqolkd�fk�^�`ofpfpÐ)�Ïbjlqflk^iiv�`ljmbqbkqÐ�%Ebo_boq�#�
@^ombkqbo)�.661&+�Bumobppflkp�lc�c^qeboella�fk�^�s^ofbqv��
lc�jlabok�jbaf^�clojp�^ob�klt�ob^afiv�^s^fi^_ib�ql�jbk+��
>�ob`bkq�fpprb�lc�A^a�%qeb�j^d^wfkb�clo�kbt�c^qebop&�^phba�
qeb�nrbpqflk)�Ï@^k�c^qeboella�_b�`lli<Ð�Í�^�nrbpqflk�s^oflrpiv�
^kptboba�_v�Mfbo`b�?olpk^k)�A^sfa�?b`he^j�^ka�qeb�^rqelo)�
Qlkv�M^oplkp�%/--0&)�tel�d^sb�^k�fkpfdeqcri�^k^ivpfp�lc�efp�
ltk�obpmlkpb�rmlk�_b`ljfkd�^�c^qebo7

F�afakÒq�rkabopq^ka�qeb�ilsb�Xjv�a^aZ�cbiq�clo�jb�^ka�qeb�
mofab�eb�qllh�fk�`efiafpe�^`efbsbjbkqp�rkqfi�F�e^a�^�plk��
lc�jv�ltk+�F�illhba�^q�jv�qfkv�_^_v�^ka�qebob�t^p�pljb�
hfka�lc�`ebjf`^i�ob^`qflk�Í�ebob�t^p�qeb�jlpq�mob`flrp��
^ka�_b^rqfcri�qefkd�F�e^a�bsbo�pbbk)�ebob�t^p�qeb�_bpq�
qefkd�qe^q�e^a�bsbo�e^mmbkba�ql�jb�%m+�/2&+

Fk�^klqebo�j^d^wfkb)�C^qeboTloh)�qeb�pl`f^i�`e^kdbp�fjmlpba�
lk�c^qebop�^ob�afp`rppba�fk�qeb�`lkqbuq�lc�mlifqf`^i�obcloj+�
?bsboibv�Erdebp)�^�RH�Mlifqf`f^k)�pq^qbp�qe^q�Ñpbosf`bp�tef`e�
prmmloq�m^obkqp�pelria�_b�db^oba�ql�prmmloqfkd�c^qebop�^p�
tbii�^p�jlqebopÒ�%Erdebp�#�Cfpebo)�/--3)�m+�1&+�Erdebp�^ka�
Cfpebo�%/--3&�`^ii�rmlk�pbosf`bp�ql�jlabokfpb�ql�prmmloq�
lqebo�pfdkfÛ`^kq�`^obop�fk�qeb�c^jfiv)�klq^_iv�c^qebop+�Tfqefk�
qeb�`lkqbuq�lc�qeb�pbosf`b�absbilmjbkq�drfa^k`b�pelria�_b�
dfsbk�qe^q�bk`lro^dbp�pbosf`b�molsfabop�ql�qefkh�`^obcriiv�
^_lrq�bkprofkd�qe^q�qebfo�pbosf`bp�^ob�c^qebo*cofbkaiv+�Fc�c^qebop�
^ob�klt�illhfkd�^cqbo�`efiaobk�clo�ibkdqev�mboflap�lc�qfjb)�
c^qebop�kbba�qeb�p^jb�phfiip�^ka�hkltibadb�qe^q�tb�e^sb�
qo^afqflk^iiv�bumb`qba�jlqebop�ql�e^sb+

Molcbpplo�?^oov�@^ombkqbo)�L?B
@efbc�Bub`rqfsb)�PrkÛbia)�Tlo`bpqbopefob
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M^qbokfqv�ib^sb�fp�klt�^s^fi^_ib�fk�qeb�RH�ql�^ii�jbk�fk�qeb�
qfjb�cliiltfkd�qeb�_foqe�lc�^�`efia+�Qeb�ofdeqp�lc�c^qeboella�
^ob�`e^jmflkba�_v�qeb�lod^kfp^qflk)�C^qebop�Afob`q��
%ttt+c^qebopafob`q+`lj&+�Qebv�lccbo�^asf`b)�obplro`bp�^ka�
s^ir^_ib�ifkhp�ql�a^ap�^q�^ii�^dbp�^ka�pq^dbp�lc�c^qeboella+�
Ql�bk`lro^db�pbosf`bp)�C^qebop�Afob`q�e^sb�absbilmba�^�
C^qeboella�Nr^ifqv�J^oh)�tef`e�fabkqfÛbp�^ka�`bib_o^qbp�
^dbk`fbp�tef`e�e^sb�mlpfqfsb�pqo^qbdfbp�clo�pqobkdqebkfkd�
`efiaobkÒp�obi^qflkpefmp�tfqe�qebfo�c^qebop+

>�kbt�obplro`b)�Qeb�A^a�M^`h�%ttt+a^a+fkcl&)�e^p�_bbk�
molar`ba�_v�C^qebop�Afob`q+�Qeb�m^`h�fp�^�_^pf`�qllihfq��
clo�lod^kfp^qflkp�ql�rpb�fk�prmmloqfkd�a^ap�fk�_bfkd)�^ka�
_b`ljfkd)�jlob�fkslisba�tfqe�qebfo�`efiaobk+�Fq�`lsbop�fpprbp�
pr`e�^p�mobdk^k`v)�_foqe)�tloh)�obi^qflkpefmp)�eb^iqe)�_bkbÛqp)�
ibd^i�ofdeqp�^ka�obpmlkpf_fifqfbp)�^ka�elt�ql�mo^fpb�`efiaobk�
%C^qebop�Afob`q)�/--3&+�Fq�j^v�pbbj�qe^q�pr`e�^mmol^`ebp�
lsbo*bjme^pfpb�c^qeboella)�_rq�qefp�j^v�_b�kb`bpp^ov�ql�
`lrkqbo_^i^k`b�pqboblqvmf`^i�^qqfqrabp�ql�c^qebop)�^ka�^�i^`h�
lc�ob^ifp^qflk�qe^q�qeb�abj^kap�lc�/.pq�`bkqrov�c^qeboella�
^ob�sbov�afccbobkq)�_lqe�fk�`lkqbuq�^ka�abifsbov�Í�clo�pljb�
jbk�afob`q�kroqrofkd�j^v�_b�kb`bpp^ov+�>ob�c^qebop�_lok�lo�
`ob^qba<�Bsbk�klt)�pbbjfkdiv�fkkls^qfsb�`lropbp�lk�tlohfkd�
tfqe�c^jfifbp�fdklob�`ljmibqbiv�qeb�olib�^ka�kbbap�lc�qeb�
c^qebo�%Jllob)�/--2&+

Bccb`qfsb�c^qeboella�e^p�^it^vp�_bbk�bppbkqf^i�ql�pl`fbqvÒp�
tbii*_bfkd�^ka�qe^q�lc�fqp�`efiaobk+�Fq�fp�bsbk�jlob�bppbkqf^i�
fk�qla^vÒp�qo^kpclojba�^ka�qo^kpclojfkd�pl`fbqv)�^ka�
pqo^qbdfbp�tef`e�bkd^db�jbk�^p�a^ap�qeolrdelrq�jlabok�
jbaf^�^ka�qb`eklildv�`^k�riqfj^qbiv�lkiv�_b�ql�qeb�_bkbÛq�
lc�lro�`efiaobk�^ka�qeb�tbii*_bfkd�lc�qeb�jbk�qebjpbisbp+

QEB�KBBAP�LC�C>QEBOP�LC�@EFIAOBK�TFQE�
AFP>?FIFQFBP
Obpb^o`e�^olrka�qeb�kbbap�lc�c^qebop�lc�`efiaobk�tfqe�
afp^_fifqfbp�e^p�_bbk�fkcobnrbkq�%D^sfaf^*M^vkb�#�Pqlkbj^k)�
/--1&+�Fk�c^jfifbp�lc�`efiaobk�tfqe�afp^_fifqfbp)�jlqebop�^ka�
c^qebop�`^k�ob^`q�afccbobkqiv�ql�qeb�kbtp�qe^q�qebfo�`efia��
e^p�^�afp^_fifqv�lo�pmb`f^i�kbba�%Cfa^idl�#�Mfjbkqbi)�/--1&+�
Afccbobkq�c^jfiv�jbj_bop�j^v�illh�ql�qeb�c^qebo�clo�prmmloq�
^q�^�qfjb�tebk�eb�fp�^a^mqfkd�ql�^�kbt�^ka�pljbqfjbp�
afcÛ`riq�pbq�lc�`fo`rjpq^k`bp+�Qeb�kbbap�lc�qeb�c^qebo)�^jlkd�
qebj�clo�efj�ql�_b�kroqroba�efjpbic)�lcqbk�dl�rkob`ldkfpba�
_v�molcbppflk^ip�%Pl`f^i�@^ob�Fkpqfqrqb�clo�Bu`biibk`b�%P@FB&)�
/--2&+�C^qebop�e^sb�_bbk�fabkqfÛba�_v�obpb^o`ebop�fk�qefp�
Ûbia�^p�Ïe^oa�ql�ob^`eÐ�%J`@lkhbv)�.661&)�Ïqeb�fksfpf_ib�m^obkqÐ�
%?^ii^oa)�.661&)�^ka�qeb�Ïmbofmebo^i�m^obkqÐ�%Ebo_boq�#�
@^ombkqbo)�.661&+

Pebfi^�Tbpq�%/---&)�_^pba�lk�ebo�obpb^o`e)�abp`of_ba�qebj��
^p�Ïgrpq�^�pe^altÐ)�tebob)�dbkbo^iiv)�c^qebop�cbiq�qe^q�qeb�
prmmloq�pvpqbjp�qe^q�tbob�fk�mi^`b�tbob�_bkbÛ`f^i�ql�qebfo�
m^oqkbop)�_rq�klq�ql�qebj+�Fjmolsba�prmmloq)�fkcloj^qflk�
^ka�qeb�lmmloqrkfqv�ql�^``bpp�pbosf`bp)�c^qebop�cbiq�tlria�
bk^_ib�qebj�ql�_b�jr`e�jlob�fkslisba�tfqe�qebfo�`efia+�
@^ombkqbo�^ka�Ebo_boq�%.664&�l_pbosba�qe^q�c^qebop�clrka��
fq�afcÛ`riq�ql�^ppboq�qebfo�fkslisbjbkq+�Kbfqebo�eb^iqe�^ka�
bar`^qflk�molcbppflk^ip�klo�bjmilvbop�ob`ldkfpba�qeb�kbba�
lc�qeb�c^qebo�clo�fk`irpflk�fk�qeb�c^jfiv�pfqr^qflk+�C^qebop�
tbob�clo`ba�_v�molcbppflk^i�pqor`qrobp�^ka�pl`f^i�bumb`q^qflkp�
ql�c^ii�_^`h�lk�qeb�.6qe�`bkqrov�pqboblqvmba�olib�lc�Ïmolqb`qloÐ)�
lc�Ï_bfkd�`ljmbqbkq�fk�^�`ofpfpÐ)�vbq�bjlqflk^iiv�rkfkslisba+

Bjlqflk^i�ob^`qflkp�_v�c^qebop�ql�qeb�_foqe�lc�qebfo�`efia�tfqe�
^�afp^_fifqv�s^ov�%Obka^ii)�.664&+�Jbvbo�%.662&�qbiip�elt�qeb�
_foqe�_ofkdp�^_lrq�ifcb*qo^kpclojfkd�bumbofbk`bp+�Clo�pljb)��
fq�fp�^�`e^iibkdb�qe^q�^iiltp�qebj�ql�afpmi^v�^pmb`qp�lc�qebfo�
mboplk^ifqv�klq�mobsflrpiv�^`hkltibadba+�Clo�lqebop)�fq�`^rpbp�
pqobpp)�afplofbkq^qbp�qebfo�ifcb�dl^ip�^ka�^ccb`qp�qebfo�tloh�
m^qqbokp+�J^kv�c^qebop�fk�qeb�Kbt�Wb^i^ka�pqrav)�Mbofilrp�
M^pp^db)�pmlhb�lc�qebfo�^ijlpq�fjjbaf^qb�tloov�^_lrq�qebfo�
`efiaÒp�ilkd*qboj�crqrob�%?o^v)�Phbiqlk)�?^ii^oa�#�@i^ohplk)�
.662&+�Qefp�pqrav�^ipl�obmloqba�qe^q�c^qebop�`lkprjba�jlob�
^i`leli�^ka�jlob�cobnrbkqiv�^p�^�t^v�lc�ab^ifkd�tfqe�qebfo�
bjlqflk^i�qo^rj^+�Qeolrdelrq�^ii�lc�qebpb�pqrafbp)�qeb�
molsfabo,_ob^atfkkbo�olib�lc�qeb�c^qebo�fp�`bkqo^i)�^�Ûkafkd�
`lkÛojba�_v�@lkq^`q*^*C^jfiv�fk�qebfo�ob`bkq�pqrav�%@>C)�
/--2&+�@lksbopbiv)�^�ob`bkq�obmloq�colj�qeb�K^qflk^i�Ab^c�
@efiaobkÒp�Pl`fbqv�%KA@P&�pq^qba�qe^q�c^qebop�lc�ab^c�`efiaobk�
^`qr^iiv�_bifbsb�qebv�^ob�lsboillhba�_v�pbosf`b�molsfabop�
%KA@P)�/--3&+

TE>Q�@>K�P@ELLIP�AL�QL�PRMMLOQ�A>AP<
Te^qbsbo�qeb�p`elli�pbqqfkd)�qebob�tfii�_b�^�c^qebo�lc�^�`efia�
tfqe�pmb`f^i�kbbap,afp^_fifqfbp�tel�e^p�bumbofbk`ba�pljb��
lc�qeb�bjlqflkp�^ka�ob^`qflkp�abp`of_ba�b^oifbo�fk�qefp��
^oqf`ib+�Fq�tlria�_b�rkob^ifpqf`�ql�bumb`q�bsbov�p`elli�ql�e^sb�
obplro`bp�^s^fi^_ib�ql�prmmloq�a^ap�afob`qiv)�_rq�qebv�`^k�^`q�
^p�^�`lkarfq+�P`ellip)�mol_^_iv�qeolrde�qeb�Pmb`f^i�Kbbap�
@l*loafk^qlo�%PBK@L&)�`^k�e^sb�pljb�hbv�tb_pfqb�`lkq^`q�
^s^fi^_ib�%ttt+c^qebopafob`q+`lj8�ttt+`^c^jfiv+lod+rh8�
ttt+ka`p+lod+rh&+�

Jlob�crka^jbkq^iiv)�^ii�p`ellip�`^k�^ph7�>ob�tb�c^qebo*
cofbkaiv<�Al�a^ap�cbbi�tbi`ljb�fk�lro�p`ellip<�Al�tb�bkd^db�
c^qebop�^p�prmmloqbop�lc�qebfo�`efiaobkÒp�ib^okfkd<�Pljb�c^qebop�
tfii�e^sb�`ljb�qeolrde�b^oiv�vb^op�moldo^jjbp�tebob�qebv�
e^sb�_bbk�^`qfsbiv�fkslisba�fk�qeb�`^ob�^ka�bar`^qflk�lc�
qebfo�`efia+�Fkabba)�C^jfiv�Pbosf`bp�pelria�Ïe^sb�pmb`fÛ`�
pqo^qbdfbp�^ka�^`qfsfqfbp�tef`e�fk`ob^pb�qeb�fkslisbjbkq��
lc�c^qebop�fk�qeb�pbosf`bpÐ�%Abm^oqjbkq�clo�Bar`^qflk�^ka�
P`fbk`b)�/--0&+

Erdebp�^ka�Cfpebo�%/--3&�abp`of_b�qeb�A^aav�@lli�moldo^jjb�
^q�^�Prob�Pq^oq�@efiaobkÒp�@bkqob�fk�Plrqe^jmqlk)�tef`e�e^p�
absbilmba�P^qroa^v�jlokfkd�_ob^hc^pq�`ir_p�clo�j^ib�`^obop�
^ka�qebfo�`efiaobk+�Fq�e^p�^�pmb`f^i�j^d^wfkb�clo�c^qebop)�^ka�
orkp�^�tbbhiv�Ûsb*^*pfab�cllq_^ii�d^jb�clo�qebj�^p�tbii�^p�
lqebo�^`qfsfqfbp+�Qeb�obpriq�fp�^�i^odb�fk`ob^pb�fk�qeb�krj_bo�
lc�a^ap�^q�qeb�`bkqob)�ib^okfkd�^_lrq�`efia`^ob)�Ûopq�^fa)��
ab_q�j^k^dbjbkq�^ka�^�elpq�lc�lqebo�fpprbp�sfq^i�ql�qeb�ifsbp��
lc�qebfo�`efiaobk+�Te^q�fp�qeb�mlqbkqf^i�qo^kpcbobk`b�lc�pr`e�
fab^p�ql�qeb�`lk`bmq�^ka�mo^`qf`b�lc�lqebo�c^jfiv*cl`rpba�
pbosf`bp�fk�lqebo�pbqqfkdp<

Qebob�^ob�^�o^kdb�lc�m^mbo*_^pba�obplro`bp�qe^q�p`ellip�
`lria�e^sb�^s^fi^_ib�Í�qeb�A^a�M^`h�%C^qebop�Afob`q)�/--3&��
lo�qeb�C^qebop�C^`qpebbq�%@>C)�/--2&+�>asf`b�ql�pq^cc�fp�^ipl�
altkil^a^_ib�colj�P@FB)�tel�e^sb�molar`ba�^�prjj^ofpba�
ifqbo^qrob�obsfbt+�Lrq`ljbp�colj�qeb�Ob`ldkfpfkd�C^qebop�
obpb^o`e�molgb`q�^ob�^ipl�^s^fi^_ib�sf^�qeb�fkqbokbq��
%ttt+cmia+lod+rh&+�?llhp�tofqqbk�_v�c^qebop�lc�afp^_iba�
`efiaobk�^ob�fk`ob^pfkdiv�^s^fi^_ib�%clo�bu^jmib)�Liifb�_v�
Pqbmebk�Sbk^_ibp)�/--3&+�Qeb�K^qflk^i�Ab^c�@efiaobkÒp�Pl`fqbv�
e^p�ob`bkqiv�mr_ifpeba�^�_ild�tofqqbk�_v�^�c^qebo�lc�^�ab^c�
`efia�lk�fqp�tb_pfqb�%ttt+ka`p+lod+rh&+
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Clo�pljb�c^qebop)�prmmloq�dolrmp�^olrka�afp^_fifqv�jfdeq��
_b�^�dlla�t^v�lc�jbbqfkd�lqebo�c^qebop�tel�^ob�fk�^�pfjfi^o�
pfqr^qflk+�Fk�qeb�@>C�%/--2&�pqrav)�lkb�a^a�obmloqba�elt�
rpbcri�fq�e^a�_bbk�ql�j^hb�cofbkap�tfqe�^klqebo�c^qebo)��
ÑVlr�kbba�prmmloq�colj�mblmib�tel�Ïdbq�fqÐ�Í�lkiv�a^ap��
tel�^ob�fk�qeb�p^jb�pfqr^qflk�`^k�ob^iiv�rkabopq^kaÒ�%m+�5&+�
Tefib�^�p`elli�j^v�klq�ork�fqp�ltk�prmmloq�dolrm)�fq�tlria�
_b�mlppf_ib�ql�kbqtloh�c^qebop�ql�dolrmp�qe^q�j^v�bufpq�fk��
qeb�^ob^+�Klq�^ii�dolrmp�kbba�ql�jbbq�mevpf`^iiv8�pljb�^ob�
sfoqr^i+�PrkÛbia�P`elli�fk�Tlo`bpqbopefob)�RH)�orkp�^k��
bj^fi�dolrm�clo�fqp�c^qebop�Í�PrkA^ap+

Qeb�p^jb�p`elli�e^p�^ipl�absbilmba�^�jlabi�lc�qo^fkfkd)�
@bib_o^qfkd�C^jfifbp)�tef`e�pmb`fÛ`^iiv�^aaobppbp�qeb�kbbap�
lc�m^oqf`ri^o�c^jfiv�jbj_bop�^ka�_ofkdp�qebj�qldbqebo�
^kkr^iiv�clo�qebfo�ltk�qo^fkfkd�bsbkqp�%b+d+�JrjÒp�qeb�Tloa)�
Pf_ifkdpÒ�Tlohpelmp&�^ilkdpfab�^�dbkbo^i�c^jfiv�qo^fkfkd�
moldo^jjb�%@^ombkqbo)�>aabk_ollhb)�>qqÛbia�#�@lkt^v)�
/--1&+�Pmb`fÛ`�A^a�A^vp�e^sb�cl`rpba�lk�pr`e�qlmf`p�^p�
elrpfkd)�pbu�bar`^qflk)�`e^iibkdfkd�_be^sflro�^ka�c^qeboella+�
Jbk�mol`bpp�fkcloj^qflk�afccbobkqiv7�obpb^o`e�lk�c^qebop��
lc�`efiaobk�tfqe�afp^_fifqfbp�e^p�fkaf`^qba�qe^q�qebv�qbka��
ql�cl`rp�lk�qeb�Ï_fd�mf`qrobÐ�%Do^v)�.66/&+�Qebfo�`lk`bokp�^ob�
lcqbk�clo�qeb�crqrob�Í�bjmilvjbkq)�elrpfkd)�tloh)�jlkbv+�
Qo^fkfkd�kbbap�ql�_b�q^filoba�ql�qebpb�qlmf`p�^ka�ql�j^ib�
_o^fk�jlabp�lc�ib^okfkd�^ka�^`nrfofkd�fkcloj^qflk��
%?^olk*@lebk)�/--0&+

J^kv�c^qebop�e^sb�pmb`fÛ`�phfiip�colj�qebfo�molcbppflk^i�ifsbp�
tef`e�jb^k�qe^q�tfqefk�^�jlabi�lc�ob`fmol`^i�m^oqkbopefm�
qe^q�obifbp�lk�phfii*pe^ofkd�^p�^k�^mmol^`e�ql�mol_ibj�plisfkd�
^ka�absbilmjbkq�%@^ombkqbo)�>qqÛbia�#�Ild^k)�/--3&)�qebv�
`^k�^ppfpq�j^kv�^pmb`qp�lc�p`elli�mlif`v�absbilmjbkq+

QEFKHFKD�ÏA>AÐ<
Al�lro�p`ellip�qefkh�ÏA^aÐ<�Qebob�e^p�_bbk�^�tloovfkd�qobka�
qlt^oap�m^obkqp�bsbkfkdp�_bfkd�ebia�_bqtbbk�1+--�m+j+��
^ka�3+--�m+j+�tebk�j^kv�c^qebop�%^ka�jlqebop�qll&�j^v��
klq�e^sb�obqrokba�colj�qebfo�ltk�a^v�gl_p+�Fc�lkiv�qeb�
jlqebo�fp�^_ib�ql�^qqbka�pr`e�m^obkqÍqb^`ebo�fkqbosfbtp)�
qebk�peb�^d^fk�_b`ljbp�qeb�eliabo�lc�`ljmibu)�abq^fiba�
fkcloj^qflk)�tef`e�fq�fp�^pprjba�peb�tfii�qo^kpjfq�ql�qeb�
c^qebo+�Tebob�m^obkqp�e^sb�afccbobkq�cl`f�lc�fkqbobpq�fk�qebfo�
`efiaÒp�bar`^qflk)�qefp�`lria�`^rpb�`lkÜf`q+�Tev�^ob�tb�
mrqqfkd�pr`e�rkkb`bpp^ov�mobpprob�lk�obi^qflkpefmp�tebk�
pljb�lmqflk^i)�i^qbo�bsbkfkd�qfjbp�tlria�e^sb�bk^_iba��
_lqe�m^obkqp�ql�^qqbka�qeb�`lkpriq^qflk<

>jlkd�m^obkqp�lc�mrmfip�tfqe�pmb`f^i�kbbap)�j^kv�c^qebop�
tlria�tbi`ljb�qeb�lmmloqrkfqv�ql�^qqbka�qebfo�`efiaÒp�obsfbt�
jbbqfkdp�fk�p`elli)�_rq�obpb^o`e�obmloqba�_v�@^ombkqbo�
%/--/&�afp`lsboba�qe^q�j^kv�tbob�dfsbk�ifqqib)�lo�kl)�klqf`b��
lc�qeb�obsfbt�jbbqfkd�a^qb)�^ka�qeb�p`elliÒp�bumb`q^qflk��
t^p�lcqbk�qe^q�qeb�jlqebo�lkiv�tlria�^qqbka+�C^qebop�fk��
qefp�pqrav�ob`ljjbkaba�qe^q�p`ellip�pelria�^it^vp�dfsb�
qebj�qeb�lmqflk�ql�^qqbka+�Ql�^`efbsb�qefp)�qebv�cbiq�pbsbo^i�
jlkqepÒ�klqf`b�fk�^as^k`b�tlria�ebim�qebj�bfqebo�ql�mi^k�
qfjb�lrq)�q^hb�m^fa�lo�rkm^fa�ib^sb�lo)�^p�lkb�c^qebo�tel�
tlohba�fk�^�j^kr^i�mlpq�prddbpqba)�^oo^kdb�ql�phfm�^�irk`e�
_ob^h+�Jlpq�lc�^ii)�qebpb�c^qebop�t^kqba�qebfo�ofdeq�ql�^qqbka�
^`hkltibadba�^ka�clo�qeb�ab`fpflk�ql�obpq�tfqe�qebj+

J^kv�p`ellip�^ob�il`hba�fkql�lmbo^qfkd�lkiv�tfqefk�abÛkba�
elrop)�Jlka^v�ql�Cofa^v+�Qefp�j^v�`lfk`fab�bu^`qiv�tfqe�^�
c^qeboÒp�tlohfkd�elrop�^ka�dfsb�efj�ifqqib�lo�kl�lmmloqrkfqv�
ql�sfpfq�qeb�p`elli�lo�m^oqf`fm^qb�fk�p`elli*obi^qba�^`qfsfqfbp+�
@^k�tb�klq�dbkbo^qb�jlob�Übuf_fifqv�fk�elt�p`elli�pq^cc�
afp`e^odb�qebfo�tlohfkd�elrop<�Lkb�p`elli�lod^kfpba�^�qbojiv�
P^qroa^v�jlokfkd�`ljmrqbo�`ir_�tebob�a^ap�prmmloqba�qebfo�
`efia�tfqe�pmb`f^i�kbbap8�qeb�p`elli�_bkbÛqba�afob`qiv�fk�qe^q�
pbsbo^i�lc�qeb�c^qebop�tbob�^_ib�ql�lccbo�m^oqf`ri^o�bumboqfpb�
obd^oafkd�fkcloj^qflk�qb`eklildv+�>klqebo�p`elli�lod^kfpba�
^�prjjbo�elifa^v�tlohfkd�m^oqv)�tebob�c^qebop�slirkqbboba�
ql�`^oov�lrq�m^fkqfkd�lc�`i^ppolljp+�Qeb�Eb^a�obmloqba��
qe^q�arofkd�qebpb�qeobb�a^vp�qeb�c^qebop�klq�lkiv�^`efbsba��
^�ilq�clo�qeb�p`elli)�_rq�_lkaba�^p�^�dolrm)�bumilofkd�qebfo�
^qqfqrabp)�cbbifkdp�^ka�qelrdeqp�^olrka�ob^ofkd�^�`efia��
tfqe�afp^_fifqfbp+

@LK@IRPFLK
Qeb�Ob`ldkfpfkd�C^qebop�%Clrka^qflk�clo�Mblmib�tfqe�
Ib^okfkd�Afp^_fifqfbp)�/--3&�molgb`q�e^p�b`elba�pljb�lc��
qeb�hbv�jbpp^dbp�clrka�fk�qeb�b^oifbo�obpb^o`e�pqrafbp��
`fqba+�Colj�qeb�fkqbosfbtp�`lkar`qba�arofkd�qefp�molgb`q)��
fq�t^p�^mm^obkq�qe^q�j^kv�c^qebop�lc�`efiaobk�tfqe�pmb`f^i�
bar`^qflk^i�kbbap�^ob�mi^vfkd�^k�^`qfsb�olib�fk�c^jfiv�ifcb�Í�
qeolrde�molsfafkd�`^ob�ql�qebfo�`efiaobk)�prmmloqfkd�qebfo�
m^oqkbo�^ka�`^jm^fdkfkd�clo�obplro`bp+�Qebv�^ob�lcqbk�
_^i^k`fkd�qefp�tfqe�m^fa�bjmilvjbkq+�Qeb�fkqbosfbtp��
fk�qefp�pqrav�fabkqfÛba�pbsbo^i�^pmb`qp�lc�dlla�mo^`qf`b��
%b+d+�Übuf_ib�tlohfkd�m^qqbokp&)�_rq�`lk`iraba�tfqe�^�pbofbp��
lc�j^glo�ob`ljjbka^qflkp�clo�mlif`v�j^hbop)�pbosf`b�
molsfabop�^ka�molcbppflk^ip+

Te^q�fp�kbt�fp�qe^q�qeb�Ob`ldkfpfkd�C^qebop�pqrav�e^p�
^oqf`ri^qba�qebpb�jbpp^dbp�fk�qeb�`lkqbuq�lc�/.pq�`bkqrov�
c^qeboella+�Qeb�o^kdb�lc�fkfqf^qfsbp�^olrka�c^qeboella�
dbkbo^iiv�%b+d+�m^qbokfqv�ib^sb&�j^v�^q�ilkd�i^pq�jb^k�qe^q��
qeb�jbpp^dbp�tfii�_b�eb^oa�^ka�^`qba�rmlk+�Dlsbokjbkq�
mlif`v�^ka�pbosf`b�molsfpflk�kbba�ql�_b�`e^iibkdba)�^ka)�
Ûk^iiv)�c^qebop�`^k�_b�if_bo^qba�colj�qeb�Ïjvqe�lc�j^kellaÐ�
qe^q�e^p�qo^mmba�qebj�tfqefk�^�mobsflrpiv�rknrbpqflkba��
pbq�lc�bumb`q^qflkp)�_lqe�fk�qebfo�olib�^p�molsfabop�^ka��
^p�c^jfiv�jbj_bop+

C^qeboella�kbbap�ql�_b�lccboba�pq^qrp�^ka�bnr^ifqv)��
^ka�qeb�c^qebop�lc�afp^_iba�`efiaobk�t^oo^kq�obpmb`q�^ka�
prmmloq+�Clo�qeb�p^hb�lc�qebpb�`efiaobk)�tb�kbba�ql�_b�
ÏOb`ldkfpfkd�C^qebopÐ+

OBCBOBK@BP
?^ii^oa)�H+�%.661&+�Afp^_fifqv)�c^jfiv)�te�k^r�^ka�pl`fbqv+�
M^ijbopqlk�Kloqe)�Kbt�Wb^i^ka7�Arkjlob�Mobpp+

?^olk*@lebk)�P+�%/--0&+�Qebv�grpq�`^kÒq�ebim�fq�7�Afccbobk`bp�
_bqtbbk�qeb�j^ib�^ka�cbj^ib�_o^fk+�Dr^oaf^k)�>mofi�.4qe+

?o^v)�>+)�Phbiqlk)�B+G+)�?^ii^oa)�H+)�#�@i^ohplk)�G+�%.662&+�
C^qebop�lc�`efiaobk�tfqe�afp^_fifqfbp7�Pljb�bumbofbk`bp�^ka�
obÜb`qflkp+�Kbt�Wb^i^ka�Glrok^i�lc�Afp^_fifqv�Pqrafbp)�.%.&)�
.31Í.43+

@^ombkqbo)�?+�%/---&+�Prpq^fkfkd�qeb�c^jfiv7�Jbbqfkd�qeb�
kbbap�lc�c^jfifbp�lc�`efiaobk�tfqe�afp^_fifqfbp+�?ofqfpe�Glrok^i�
lc�Pmb`f^i�Bar`^qflk)�/4%0&)�.02Í.11+
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@^ombkqbo)�?+�%/--/&+�Fkpfab�qeb�mloqo^fq�lc�^�c^jfiv7�Qeb�
fjmloq^k`b�lc�c^qeboella+�B^oiv�@efia�Absbilmjbkq�^ka�
@^ob)�.4/%/&)�.62Í/-/+

@^ombkqbo)�?+)�#�Ebo_boq)�B+�%.664&+�C^qebop7�>ob�tb�jbbqfkd�
qebfo�kbbap<+�Fk�?+�@^ombkqbo)�?+�%Ba+&)�C^jfifbp�fk�`lkqbuq7�
Bjbodfkd�qobkap�fk�c^jfiv�prmmloq�^ka�b^oiv�fkqbosbkqflk+�
Ilkalk7�A^sfa�Criqlk+

@^ombkqbo)�?+)�>qqÛbia)�B+)�#�Ild^k)�K+�%/--3&+�@ljjrkf`^qfkd�
tfqe�c^jfifbp)�Qeb�PIA�Bumbofbk`b)�Prjjbo)�/.Í/2+

@^ombkqbo)�?+)�>aabk_ollh)�J+)�>qqÛbia)�B+)�#�@lkt^v)�P+�
%/--1&+�@bib_o^qfkd�c^jfifbp7�>k�fk`irpfsb�jlabi�lc�c^jfiv*
`bkqboba�qo^fkfkd+�?ofqfpe�Glrok^i�lc�Pmb`f^i�Bar`^qflk)��
0.%/&)�42Í5-+

@lebk)�A+�%/--.&+�Qeb�C^qeboÒp�?llh7�?bfkd�^�dlla�a^a��
fk�qeb�/.pq�`bkqrov+�Tbpq�Prppbu7�Glek�Tfibv+

@lkq^`q*^*C^jfiv�%/--2&+�C^qebop�C^`qpebbq+�Ilkalk7��
@lkq^`q�^�C^jfiv+

Abm^oqjbkq�clo�Bar`^qflk�^ka�P`fbk`b�%/--0&+�@efiaobkÒp�
@bkqob�@lob�Lccbo+�Ilkalk7�Pq^qflk^ov�LcÛ`b+

C^qebop�Afob`q�%/--3&+�Qeb�A^a�M^`h+�XLkifkb�^q7�ttt+a^a+fkclZ

Cfa^idl)�W+)�#�Mfjbkqbi)�G+�P+�%/--1&+�JlqeboÍ`efia�^ka��
c^qeboÍ`efia�fkqbo^`qflkp�tfqe�Altk�Pvkaoljb�%AP&�`efiaobk7��
>�`ljm^o^qfsb�pqrav+�Glrok^i�lc�Fkqbiib`qr^i�Afp^_fifqv�
Obpb^o`e)�15%1Í2&)�0/3+

Clrka^qflk�clo�Mblmib�tfqe�Ib^okfkd�Afp^_fifqfbp�%/--3&+�
Ob`ldkfpfkd�c^qebop7�Rkabopq^kafkd�qeb�fpprbp�c^`ba�_v�
c^qebop�lc�`efiaobk�tfqe�^�ib^okfkd�afp^_fifqv+�Ilkalk7��
Jbkq^i�Eb^iqe�Clrka^qflk+�

D^sfaf^*M^vkb)�P+)�#�Pqlkbj^k)�W+�%/--1&+�C^jfiv�mobaf`qlop�lc�
j^qbok^i�^ka�m^qbok^i�fkslisbjbkq�fk�moldo^jjbp�clo�
vlrkd�`efiaobk�tfqe�afp^_fifqfbp+�Fk7�J+�>+�Cbiaj^k�%Ba+&��
B^oiv�Fkqbosbkqflk7�Qeb�bppbkqf^i�ob^afkdp+�Lucloa7�?i^`htbii+

Do^v)�G+�%.66/&�Jbk�^ob�colj�J^op7�Tljbk�^ob�colj�Sbkrp+�
Ilkalk7�E^ombo�@liifkp+

Ebo_boq)�B+)�#�@^ombkqbo)�?+�%.661&+�C^qebop�Í�qeb�pb`lka^ov�
m^oqkbop7�Molcbppflk^i�mbo`bmqflkp�^ka�^�c^qeboÒp�
ob`liib`qflkp+�@efiaobk�^ka�Pl`fbqv)�5%.&)�0.Í1.+

Erdebp)�?+)�#�Cfpebo)�A+�%/--3&+�@efiaobkÒp�`bkqobp+�
C^qeboTloh)�1%/&)�1Í4+

I^j_)�J+B+�%/--1&+�Qeb�olib�lc�qeb�c^qebo�fk�`efia�
absbilmjbkq+�El_lhbk)�KG7�Glek�Tfibv�^ka�Plkp+

J`@lkhbv)�O+�%.661&+�B^oiv�fkqbosbkqflk7�Mi^kkfkd�crqrobp)�
pe^mfkd�vb^op+�Jbkq^i�E^kaf`^m�Obpb^o`e)�4%.&)�1Í.2+

Jbvbo)�A+�%.662&+�Rk`ljjlk�c^qebop7�ObÜb`qflkp�lk�o^fpfkd��
^�`efia�tfqe�^�afp^_fifqv+�?bqebpa^)�JA7�Tlla_fkb�Elrpb+

Jllob)�Q+�%/--2&+�Te^q�al�tb�kbba�ql�hklt�ql�tloh�bccb`qfsbiv�
tfqe�vlrkd�`efiaobk�^ka�c^jfifbp<�Qlt^oap�^�`lob�`roof`rirj+�
M^mbo�ql�qeb�6qe�>rpqo^if^k�Fkpqfqrqb�lc�C^jfiv�Pqrafbp�
@lkcbobk`b)�Jbi_lrokb)�>rpqo^if^�%Cb_or^ov&+

K^qflk^i�Ab^c�@efiaobkÒp�Pl`fbqv�%/--3&+�E^p�^kvlkb�qelrdeq�
ql�fk`irab�jb<�C^qebopÒ�mbo`bmqflkp�lc�e^sfkd�^�ab^c�`efia�
^ka�qeb�pbosf`bp�qe^q�prmmloq�qebj+�Obqofbsba�Cb_or^ov�/)�/--3)�
colj�ttt+ka`p+lod+rh

LcÛ`b�lc�K^qflk^i�Pq^qfpqf`p�%/--2&+�Pl`f^i�Qobkap�02+�Ilkalk7�
Qeb�Pq^qflk^ov�LcÛ`b+

M^oplkp)�Q+�%/--0&+�J^k�^ka�_lv7�ObÜb`qflkp�lk�qeb�fkÜrbk`b�
lc�^�a^a+�A^a7�Qeb�j^d^wfkb�clo�kbt�c^qebop)�.)�Pmofkd)�//Í/2+

Obka^ii)�A+�%.664&+�C^qeboella�^ka�ib^okfkd�afp^_fifqfbp7�>�
mboplk^i�^``lrkq�lc�ob^`qflk�^ka�obplirqflk)�Glrok^i�lc�
Ib^okfkd�Afp^_fifqfbp�clo�Kropfkd)�Eb^iqe�^ka�Pl`f^i�@^ob)�.%/&)�
44Í50+

Olii)�G+�%.66.&+�Te^q�fp�^�c^jfiv<�Ilkalk7�C^jfiv�Mlif`v�
Pqrafbp�@bkqob+

Pl`f^i�@^ob�Fkpqfqrqb�clo�Bu`biibk`b�%/--2&+�?bfkd�^�c^qebo�ql�^�
`efia�tfqe�afp^_fifqfbp7�Fpprbp�^ka�te^q�ebimp�%P@>OB�?ofbÛkd�
Obmloq�.3&+�Obqofbsba�Cb_or^ov�/)�/--3)�colj�ttt+p`fb+lod+rh

Qlipqlk)�>+�%.644&+�Qeb�rkfqp�lc�j^p`rifkfqv+�Ilkalk7�
Q^sfpql`h�Mr_if`^qflkp+

Sbk^_ibp)�P+�%/--3&+�Liifb7�Qeb�qorb�pqlov�lc�^�_ofbc�^ka�
`lro^dblrp�ifcb+�Ilkalk7�Erq`efkplk+

Tbpq)�P+�%/---&+�Grpq�^�pe^alt7�>�obsfbt�lc�prmmloq�clo��
qeb�c^qebop�lc�`efiaobk�tfqe�afp^_fifqfbp+�?fojfkde^j7��
Qeb�E^kapbi�Qorpq+

>RQELO�MOLCFIB
?^oov�@^ombkqbo)�L?B)�fp�@efbc�Bub`rqfsb�lc�qeb�RH�`e^ofqv)�
PrkÛbia)�tef`e�prmmloqp�`efiaobk�tfqe�pbsbob�fkqbiib`qr^i�
afp^_fifqfbp�^ka�qebfo�c^jfifbp+�Eb�fp�Elklo^ov�Molcbpplo�fk�
B^oiv�@efiaella�Fkqbosbkqflk�^q�qeb�Rkfsbopfqv�lc�Tlo`bpqbo+�
?^oov�fp�qeb�c^qebo�lc�H^qb)�^�vlrkd�tlj^k�tfqe�AltkÒp�
pvkaoljb)�^ka�e^p�obpb^o`eba�qeb�qlmf`�lc�c^qeboella��
clo�qeb�i^pq�/-�vb^op+

Bj^fi
?^oov@=prkÛbia+tlo`p+p`e+rh

?^oov�@^ombkqbo)�L?B


