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qd�qd{do�q~y�uvdhl�y�ly�strinvltrfdql��f�strziuui�rstihioiql���oinvtrqdgtwkrn�ulorf~y�
�oipiqvrf�ZcZ
�Qdqljiqli�tdu{ivq~y��oinvtrqdgtwkrn�prjiv�stlfiuvl�n�qihruvdvr{qrm�
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2/
�grhd�
L
 	�d�qdw{q~i�tderv~�sr�wurfit|iquvfrfdql��l�wvr{qiql���vly�pivrhrf�ruvd�vu��dnvwdo�-
q~pl�hr�qduvr�}igr�ftipiql��uprvtl	�qdstlpit	�L��45]). 
Z�
2/
�grhd�tihdnzl��qrtpdvlfqrgr�hrnwpiqvd�L
 �grhd�qiunro�nr�tdk�stivitsifdod�
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�nflfdoiqvqd�tido�qrmlkpiq��}imu��fr�ftipiql�qdgtwkni��vrgr��oipiqvd�sr�pdnulpdo�qrm�
vipsitdvwti�igr�qdgtifd

pdn�lkfiuvqr	�ho��tdkq~y�strfrhqlnrf�f�L0 �qrtpltwivu��pdnulpdo�qr�hrswuvlp~m�vrn	�

nrvrt~m�urrvfivuvfwiv�strhrojlvio�qr�hrswuvlprm�vipsitdvwti�qdgtifd�strfrhqlnd
�Xtl�
lkfiuvqrm�tdu{ivqrm�qdgtwkni��oipiqvd�ZcZ�uvdqrflvu��frkprjq~p�stlpiqlv���vl�
qrtpltrfdqq~i�kqd{iql��vrnd�ho��uow{d��lkpiq��}imu��fr�ftipiql�qdgtwknl
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usrureqruvl�ulorfrgr��oipiqvd�ZcZ
�=�rvol{li�rv�lkfiuvq~y�qd��vr�ftip��tderv	�sruf�}iq-
q~y�urkhdql��qrf~y�l�wurfit|iquvfrfdql��uw}iuvfw�}ly�pivrhrf�rstihioiql��tdu{ivq~y�
qdgtwkrn	�f�hdqqrm�tdervi�tduupdvtlfdivu��kdhd{d�rstihioiql��kdsdurf�strswunqrm�
usrureqruvl��oipiqvrf�ZcZ�f�strziuui�ly��nusowdvdzll
�Xrq�vli�kdsdud�strswunqrm�usr-
ureqruvl�f�qduvr�}ii�ftip��i}i�qi�lpiiv�xrtpdo�qrgr�re}istlq�vrgr�rstihioiql�
�=�
hdqqrm�tdervi�hiodivu��srs~vnd�ffiuvl�uvtrgri�rstihioiqli�luyrh��lk�lqvwlvlfqrgr�
srqlpdql��kdsdud�strswunqrm�usrureqruvl�ndn�pdnulpdo�qr�frkprjqrm�fiol{lq~�qdgtwknl	�
nrvrtw��usrureiq�qiuvl��oipiqv�ZcZ�ufity�uw}iuvfw�}im�igr�qdgtwknl
�Xrndkdqr	�{vr�
pivrh~�rstihioiql��tdu{ivqrm�qdgtwknl�l�rstihioiql��kdsdurf�strswunqrm�usrureqruvl�
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rstihioiqll�fiol{lq~�hrsroqlvio�qrm�qdgtwknl	�nrvrtw��usrureiq�qiuvl�uw}iuvfw�}lm�
�oipiqv�ZcZ
�lo���uw}iuvfw�}ly�fqi|qly�olqlm�slvdql��l�tdustihiolvio�q~y�uivim�srv-
tielvioim��oinvtr�qitgll�vdnd��qireyrhlpruv��prjiv�frkqlnqwv��f�uf�kl�u�tdu|ltiqlip�
strlkfrhuvfd	�prhitqlkdzlim�viyqrorgl{iunly�strziuurf	�srhno�{iqlip�qrf~y�srvtielvi-
oim��oinvtr�qitgll�l�sr�htwglp�stl{lqdp
�=��vly�uow{d�y�rziqnw�kdsdurf�strswunqrm�usr-
ureqruvl�olqlm��oinvtrsitihd{�f~sroq��v	�ndn�stdflor	�sr�hrswuvlp~p�vrndp	�tigodpiqvl-
trfdqq~p�X\c�L0 	�lusro�kw��srq�vli�kdsdud�strswunqrm�usrureqruvl�sr�dqdorgll�n�srq�-
vl��tdu{ivqrm�qdgtwknl
�xdnd��rziqnd�hdiv�frkprjqruv��reiusi{lv��hrswuvlpruv��qdgtifd�
�oipiqvd�ZcZ�f�uow{di�wfiol{iql��igr�qdgtwknl�f�stihiody�qdmhiqqrgr�kdsdud�strswunqrm�
usrureqruvl
�thqdnr�hrswuvlpruv��tijlpd�tderv~��oipiqvd�ZcZ�rstihio�ivu��qi�vro�nr�
wuorflip�hrswuvlprgr�qdgtifdql���vrgr��oipiqvd�f�qrtpdo�qrp�tijlpi�tderv~
�sd�igr�
strswunqw��usrureqruv��fol�iv�vdnji�igr�qdgtif�f�sruoidfdtlmqrp�tijlpi�u�w{ivrp�hr-
swuvlprm�sitigtwknl�l�pr}qruvl�srvtieoiql��f��vrp�tijlpi	�srvit��qdst�jiql��f�qrt-
pdo�qrp�l�sruoidfdtlmqrp�tijlpdy�tderv~�l�htwgli�wuorfl�
�Yikwo�vdv~�luuoihrfdqlm	�
f~sroqiqq~y�dfvrtdpl	�srndkdol	�{vr�qiw{iv��vly�wuorflm�prjiv�stlfiuvl�n�uw}iuvfiqq~p�
r|lendp�f�rziqni�kdsdurf�strswunqrm�usrureqruvl��oipiqvrf�ZcZ

ok�f~|ilkorjiqqrgr�f~vindiv	�{vr�lqvwlvlfqri�srqlpdqli�kdsdud�strswunqrm�usrure-

qruvl��QXZ���oipiqvd�ZcZ�vtiewiv�wvr{qiql�
�ldo�|i�stlfihiqr�xrtpdo�qri�rstihioiqli�
�vrgr�srq�vl�	�d�vdnji�stihodgd�vu��pdvipdvl{iund��l�nrps��vitqd��prhiol�rstihioiql�
fiol{lq~�kdsdud�strswunqrm�usrureqruvl�ndeio�qrm�olqll�sr��nusitlpiqvdo�q~p�hdqq~p�
r�tijlpi�ii�tderv~
�Xrndkdqr	�{vr�f�strziuui�rstihioiql��QXZ�qd�ruqrfi��vly�prhioim�
zioiurretdkqr�lusro�krfdv��pivrh~�ti|iql��kdhd{�olqimqrgr�strgtdppltrfdql�	�qr�re}lm�
dogrtlvp�ti|iql��kdhd{l�hrojiq�e~v��hrsroqiq�f�uf�kl�ur�usizlxl{iunlpl�rureiqqruv�pl�
sruvdfoiqqrm�kdhd{l
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vdzll�tdkq~y��oipiqvrf�ZcZ�qisrutihuvfiqqr�kdflulv�rv�fiol{lq~�SQ
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vdnji�wuorfl�	�f~sroqiqli�nrvrt~y�qi�kdflulv�rv��vrm�fiol{lq~
�siuprvt��qd��vr	�vdnli�
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�oipiqvrf�ZcZ
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ghi�khrs�ku�ks4nr�xxlzliqv�hrswuvlprm�qdgtwknl��wvr{q�iv�kqd{iqli�hrswuvlprgr�vrnd�ho��
nrqntivq~ywuorflm��nusowdvdzll�olqll�4�ku, ks4nr�xxlzliqv~�utih~�l�strnodhnl�urrv-
fivuvfiqqr��w{lv~fd�v�rvol{li�sdtdpivtrf�utih~�l�wuorflm�strnodhnl�olqll�rv�stlq�v~y�
f�X\c�L
 �stl�uruvdfoiqll�vdeolz�hrswuvlp~y�vrnrf�4�Ihrs(F) 4hrswuvlp~m�vrn�pT�ui{iql-
ip�F urgoduqr�X\c4�It4tdu{ivq~m�vrn�pT	�nrvrt~m�urrvfivuvfwiv�uw}iuvfw�}im�qdgtwkni�
�vrm�olqll4�U4qdst�jiqli�uivl4�Fnk4plqlpdo�qri�ui{iqli�olqll�sr�wuorfl��vitpl{iunr-
gr�himuvfl��x
p
Q
��rstihio�ivu��u�srpr}���qrtpdvlfq~y�pivrhrf�tdu{ivd�vitpl{iunrgr�
himuvfl��x
p
Q
�4�IpQ, ts4vrn�l�stlfihiqqri�ftip��nrtrvnrgr�kdp~ndql��f�qd{doi�pT4��4
qrtpltrfdqq~m�sdtdpivt	�kqd{iqli�nrvrtrgr�kdflulv�rv�pdtnl�pT

\uorfli��
��kdsludqr�ho��uow{d��tdfiquvfd�nr�xxlzliqvrf�pr}qruvl�uw}iuvfw�}im�tdu-

{ivqrm�qdgtwknl�olqll�l�hrsroqlvio�qrm�ii�qdgtwknl�SQ
�opiqqr�stl��vly�wuorfl�y�hrsro-
qlvio�qd��qdgtwknd�HQf~krfiv�pdnulpdo�qri�wfiol{iqli�himuvfw�}igr�kqd{iql��vrnd	�d,
urrvfivuvfiqqr, l�vipsitdvwt~�qdgtifd�olqll
�Xrunro�nw�f�strziuui�rstihioiql��kdsdud�
strswunqrm�usrureqruvl�sdtdpivt~�hrsroqlvio�qrm�qdgtwknl��l	�f�{duvqruvl	�ii�
nr�xxlzliqv�pr}qruvl��prgwv�e~v��qilkfiuvq~pl	�vr�f�hdo�qim|ip�p~�vdnji�ewhip�
luyrhlv��lk��vrgr�qdleroii�qieodgrstl�vqrgr�stihsrorjiql�

sdkrfip�wuorfl��hrswuvlprm��nusowdvdzll��oipiqvd�ZcZ	�f~sroqiqli�nrvrt~y�kdflulv�

rv�fiol{lq~�SQ, �#+!�&3%!f�kdhd{i�rstihioiql��kdsdud�strswunqrm�usrureqruvl��vrgr��oi-
piqvd	�d�fui�ruvdo�q~i�wuorfl��4(�**!�&3%!f��vrm�kdhd{i
�t{iflhqr�wuorfli��
���fo�ivu��
dnvlfq~p	�d�wuorfli����	�kdsludqqri�ho��uow{d��rvhdoiqqrm�rv�luvr{qlnd�slvdql��vr{nl�p
Q
	�
�fo�ivu��sduulfq~p	�srunro�nw�f��vrp�uow{di�igr�f~sroqiqli�qi�kdflulv�rv�fiol{lq~�SQ.
xtiew��f~sroqiql��fuiy�wuorflm�hrswuvlprm��nusowdvdzll��oipiqvd�ZcZ�f�rstihioiqll�

fiol{lq~�SQ	�dfvrt~�luyrhlol�lk�uoihw�}igr
�=~sroqiqli�sduulfq~y�wuorflm�urgoduqr�ly�
rstihioiql��qi�kdflulv�rv�fiol{lq~�SQ
�Xr�vrpw	�iuol�yrv��e~�rhqr�sduulfqri�wuorfli�qi�
f~sroq�ivu�	�vr��vr�rkqd{div	�{vr�urrvfivuvfw�}lm��oipiqv�ZcZ�tdervdiv�f�qihrswuvlp~y�
wuorfl�y�hdji�eik�wfiol{iql��igr�qdgtwknl�l�srhoijlv�kdpiqi
�muol�stl�vdnly�wuorfl�y�p~�
qdmhip�kdsdu�igr�strswunqrm�usrureqruvl, w{lv~fd��ol|��dnvlfq~i�wuorfl��kdhd{l, l�rnd-
jivu�	�{vr�SQ��	�vr��vr�prjiv�ffiuvl�f�kdeowjhiqli�olzr	�nrvrtri�ewhiv�stlqlpdv��ti|i-
qli�ndudvio�qr�hrswuvlpruvl�tderv~��vrgr��oipiqvd�sruoi�wfiol{iql��igr�qdgtwknl
�=ih�,
wfiol{lfd��qdgtwknw��oipiqvd�ZcZ�qd�fiol{lqw��S �SQ,p~�wywh|dip�wuorfl��igr��nusowdvd-
zll	�qr�qdgtwknd��oipiqvd�ruvdivu��hrswuvlprm
�muol�ji�uw}iuvfw�}li�wuorfl��tderv~��oi-
piqvd�ZcZ�hrswuvlpr�hdji�wywh|lv�	�vr�orgl{qr�u{lvdv�	�{vr�hr�wywh|iql��rql�vrji�e~ol�
hrswuvlp~pl
�sr��vr�qi�vdn	�srunro�nw�rhqr�lk�sduulfq~y�wuorflm	�ndn��vr�e~or�stlq�vr	�
e~or�l�ruvdqivu��qihrswuvlp~p
�̀vre~�lkeijdv��srhreqrm�ulvwdzll, stihodgdivu��f�str-
ziuui�rstihioiql��kdsdud�strswunqrm�usrureqruvl�strfit�v��ndn�dnvlfq~i	�vdn�l�sduulfq~i�
wuorfl�	�d�f�uow{di�qif~sroqiql��yrv��e~�rhqrgr�sduulfqrgr�wuorfl��u{lvdv�	�{vr�SQ�0.
Z�w{ivrp�undkdqqrgr�pdvipdvl{iund��prhio��rstihioiql��kdsdud�strswunqrmusrureqruvl�
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ghi�ksd4nr�xxlzliqv�pdnulpdo�qr�hrswuvlprm�sitigtwknl�pT�f�sruoidfdtlmqrp�tijlpi�
urgoduqr�X\c4�kksd4nr�xxlzliqv�wfiol{iql��qdgtwknl�f�sruoidfdtlmqrp�tijlpi�tderv~�
pT��srndk~fdiv�fr�unro�nr�tdk�wfiol{lfdivu��qdgtwknd�f�sruoidfdtlmqrp�tijlpi�tderv~�
pT�4�kqsd4{duv��re}im�qdgtwknl	�nrvrtd��hrojqd�srvtieo�v�u��f�sruoidfdtlmqrp�tijlpi�
tderv~�pT4�Pt, Qt4urrvfivuvfiqqr�dnvlfqd��l�tidnvlfqd��tdu{ivq~i�pr}qruvl�pT4�P,/��) 4
nr�xxlzliqv�pr}qruvl4�r0(F), x0(F) 4urrvfivuvfiqqr�whio�q~i�dnvlfqri�l�tidnvlfqri�urs-
trvlfoiql��olqll�ui{iqlip�F; �Uqhrs, �Usdhrs4hrswuvlp~i�srvitl�qdst�jiql��f�pT�f�
qrtpdo�qrp�l�sruoidfdtlmqrp�tijlpdy�tderv~�olqll�urrvfivuvfiqqr

pdn�flhlp	�rureiqqruv���srow{iqqrm�pdvipdvl{iunrm�prhiol��fo�ivu��qdol{li�f�qim�qi�

vro�nr�dnvlfq~y�wuorflm�����4�0�	�qr�l�sduulfqrgr�wuorfl���1�
mol�rvetrulv��sduulfqri�wu-
orfli	�vr�p~�srow{lp�re~{qw��kdhd{w�olqimqrgr�strgtdppltrfdql�	�f�nrvrtrm�srndkdvioip�
�xxinvlfqruvl��fo�ivu��hldgrqdo�qd��xwqnzl��S�Sk),wstdfo�iprm�sitipiqqrm�4fiol{lqdSk,
d�wuorfl��(4) 4�0��lgtd�v�tro��rgtdql{iqlm�qd�wstdfo�ipw��sitipiqqw�

=~sroqiqq~m�dfvrtdpl�dqdolk�kdhd{�rstihioiql��kdsdurf�strswunqrm�usrureqruvl�htw-

gly�ulorf~y��oipiqvrf�ZcZ�srndkdo	�{vr�nrol{iuvfr�sduulfq~y�wuorflm�prjiv�e~v��ero�-
|lp

Xrunro�nw�f~sroqiqli�sduulfq~y�wuorflm�qi�kdflulv�rv�lunrprm�fiol{lq~	�vr�ho��ti|i-
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