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Z[ \]^ _`^ab]c]de] f]^ghai]djk`e]lm bn o`ac]de]d haj pq`e]lp r]s]btgd]im e]ubdb]^i bn vbdd] _`d w^ibk]a xy e]j z_\ {^[ Z|x _`n }~[ ��^s �~~Z eb]

�bde]ji�uabtgi]d _`d v`^cuhaim �`�habi�im �d�h^i]babtgk]bi �de k`^^]ki]j f]^ghai]dm �]atg] eb] �bih^r]bi]^ e]j �uu]diabtg]d \b]dji]j _]^�uabtgi]i
jbde ]bds�ghai]d[

�[ \b] �]jibnn�dc]d eb]j]j q`e]l �]^e]d e�^tg eb] f]^ghai]djk`ebs]jm �]atg] _`d e]d ]bds]ad]d f]^�hai�dc]d c]n�� w^ibk]a xym wrjhis x e]j
_`^c]dhddi]d z_\ {^[ Z|x _`d �~~Z ]^ji]aai �de c]d]gnbci �]^e]dm bdi]c^b]^i �de j�]sbubsb]^i

� LMNO � LS�VSTRSW��VMV���Y
}[ \b]j]^ q`e]l cbai u�^ wdc]ji]aai] e]^ �uu]diabtg]d f]^�hai�dc]d bn vbdd] _`d w^ibk]a Zm wrjhis � e]j z]j]is]je]k^]ij {^[ Z|x _`n }~[ ��^s �~~Zm

e]^]d w^r]bij_]^g�aidbj e�^tg w^ibk]a �m wrj�is] � �de } e]jj]ar]d \]k^]ij c]^]c]ai �b^e[
y[ �dr]jtghe]i e]^ �]jibnn�dc]d _`d w^ibk]a xym wrjhis y e]j z]j]is]je]k^]ij {^[ Z|x _`n }~[��^s �~~Z ji]aa]d eb] bd eb]j]n q`e]l ]dighai]d]d

�]c]ad f]^ghai]djc^�dej�is] u�^ eb] �r^bc]d bd w^ibk]a } e]j c]dhddi]d \]k^]ij {^[ Z|x _`d �~~Z c]dhddi]d �]^j`dhakhi]c`^b]d eh^m j`�]bi jb]
nbi e]d �]jibnn�dc]d e]^ �]�]babc]d �]tgij`^ed�dc _]^]bdrh^ jbde[

x[ \b] bd w^i[ Zm wrj[ � e]j z]j]is]je]k^]ij {^[ Z|x h�j e]n �hg^ �~~Z c]dhddi]d �uu]diabtg]d f]^�hai�dc]d e]gd]dm j`�]bi _]^]bdrh^m eb] bd eb]j]n
q`e]l u]jic]a]ci]d f]^ghai]dj�uabtgi]d h�u haa] �bih^r]bi]^ `e]^ �]^hi]^m nbi �]e]^ w^i _`d f]^i^hc `e]^ �^d]dd�dc �de h�j �]e]n z^�dem h�u
eb] �dghr]^ _`d �^chd]d �de �^d]dd�dc]d bd e]d �ni]^d e]^ eb^]ki]d ��jhnn]dh^r]bi nbi e]d �`abibjtg]d �]g�^e]d h�jm j`�b] h�u �bih^r]bi]^
h�j �]e]n z^�de _`d �di]^d]gn]dm eb] z�i]^ `e]^ \b]djia]bji�dc]d ab]u]^d �de w^r]bi]d u�^ eb] f]^�hai�dc h�ju�g^]d[ �� eb]j]n ��]tk u�c]d
eb] f]^�hai�dc]d bd eb] �^d]dd�dcj�^k�de]d `e]^ bd eb] f]^i^�c] u�^ e]d �^�]^r _`d q``�]^hib`d]dm �]^hi�dc]d `e]^ \b]djia]bji�dc]d
r]j`de]^] �]jibnn�dc]d `e]^ qah�j]ad u�^ eb] �]]debc�dc `e]^ ehj �^a�jtg]d e]j f]^g�aidbjj]j bn ohaa] ]bd]j f]^ji`�]j c]c]d eb] jbtg h�j
eb]j]n q`e]l ]^c]r]de]d f]^�uabtgi�dc]d ]bd[

|[ \b] �]jibnn�dc]d e]j _`^ab]c]de]d z]j]isr�tg]j c]ai]d u�^ eb] �]cb`d]d nbi v`de]^jihi�i �de u�^ eb] h�i`d`n]d �^`_bds]d �^b]di �de �`s]d
bd �r]^]bdjibnn�dc nbi e]d �]u�cdbjj]dm eb] jbtg h�j e]d v`de]^jihi�i]d �de e]d ]dij�^]tg]de]d \�^tgu�g^�dcjr]jibnn�dc]d ]^c]r]dm bd
�]s�c h�u eb] �^chdbjhib`d �de eb] �h^bu_]^ghdea�dc]d bg^]j ]bc]d]d �]^j`dhajm e]j �]^j`dhaj bg^]^ u�dkib`d]aa]d �^chd] �de e]j �]^j`dhaj e]^
a`kha]d �^chd] bd bg^]n �]�]babc]d z]rb]i[
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Z[ \]^ �bih^r]bi]^ r]htgi]i eb] f]^uhjj�dcm eb]di e]^ {hib`dnbi \bjsb�abd �de �g^] �de ^btgi]i j]bd f]^ghai]d dhtg e]d z^�dej�is]d c�i]^ �]bji�dc

�de �d�h^i]babtgk]bi e]j f]^�hai�dcjghde]adj h�j[ \b]�bih^r]bi]^ u�g^]d bg^] w�uchr]d bd �r]^]bdjibnn�dcnbi e]nz]j]is h�j �de _]^u`ac]d
ehj �uu]diabtg] �di]^]jj]m `gd] bg^] �`jbib`d `e]^ �]u�cdbjj] s� nbjjr^h�tg]d[

�[ \b] �bih^r]bi]^ ^]j�]kib]^]d h�tg eb] z^�dej�is] e]^ �di]c^bi�im ohb^d]jjm �^]� �de zah�r]dm f]^g�aidbjn��bck]bim �r�]kib_bi�im �^hdj�h^]dsm
z]^]tgibck]bi �de wdc]n]jj]dg]bi[ vb] ghde]ad bd ]bd]^ �`jbib`d e]^ �dhrg�dcbck]bi �de �d�h^i]babtgk]bi �de ]dighai]d jbtg bn ohaa] _`d
�di]^]jj]dk`duabki]d[

}[ \b]�bih^r]bi]^ e�^u]dm eb] bgd]d h�j eb]djiabtg]d z^�de]d s�^ f]^u�c�dc ji]g]de]d �du`^nhib`d]d dbtgi u�^ �^b_hi] ��]tk] d�is]d �den�jj]d
vbi�hib`d]d �de f]^ghai]dj�]bj]d _]^n]be]dm �]atg] eb] `^ed�dcjc]n��] �^u�aa�dc e]^ w�uchr]d r]gbde]^d `e]^ e]d �di]^]jj]d `e]^ e]n
wdj]g]d e]^ �uu]diabtg]d f]^�hai�dc jtghe]d k�dd]d[ v`de]^^]tgi] �de �uu]diabtg] �htgir]u�cdbjj] e�^u]d d�^ u�^ eb] ��]tk] e]j
waac]n]bdbdi]^]jj]j h�jc]�ri �]^e]dm u�^ eb] jb] _]^ab]g]d ��^e]d[

y[ \]^ �bih^r]bi]^ ]^u�aai j]bd] w�uchr]dm bde]n ]^ ehj f]^�hai�dcjghde]ad h�u c^��in�cabtg] v�h^jhnk]bim ªb^ijtghuiabtgk]bi �de ªb^kjhnk]bi
h�j^btgi]i[ \b] f]^�hai�dc �uu]diabtg]^ �bii]a s�^ \�^tgu�g^�dc _`d f]^�hai�dcji�ibck]bi]d n�jj ]bd]^ �`cbk e]^ q`ji]de�n�u�dc u`ac]dm eb]
eb] «�habi�i e]^ �^c]rdbjj] dbtgi r]]bdi^�tgibci[

x[ �d e]d �]sb]g�dc]d s� e]d �n�u�dc]^d _`d f]^�hai�dcjnh�dhgn]d ghi e]^ �bih^r]bi]^ eb] _`aa] za]btgr]ghdea�dc �di]^ ca]btg]d
�]ebdc�dc]d s� c]��g^a]bji]d �de h�tg �baak�^abtg] ¬hdea�dc]d s� �di]^ahjj]dm eb] d]chib_] w�j�b^k�dc]d h�u eb] �n�u�dc]^ _`d
f]^�hai�dcjnh�dhgn]d ghr]d `e]^ s� ]bd]^ \bjk^bnbdb]^�dc h�uc^�de e]j z]jtga]tgijm e]^ {hib`dhabi�im e]^ ]igdbjtg]d ¬]^k�duim e]^
c]d]ibjtg]d �]^knha]m e]^ v�^htg]m e]^ �]abcb`d `e]^ e]^ ª]aihdjtgh��dcm e]^ �]^j�dabtg]d `e]^ �`abibjtg]d �r]^s]�c�dc]dm e]^
��c]g�^bck]bi s� ]bd]^ dhib`dha]d �bde]^g]bim ]bd]^ �]gbde]^�dcm e]^ j`sbha]d `e]^ c]j�deg]biabtg]d �]ebdc�dc]dm e]j wai]^j �de e]^ j]l�]aa]d
w�j^btgi�dc `e]^ hde]^]^ _]^jtgb]e]d]^ ohki`^]d u�g^]d[

­® \]^ �bih^r]bi]^ s]bci ]bd ¬�tgjinh� hd f]^u�crh^k]bi �de ��jhnn]dh^r]bi bd e]d �]sb]g�dc]d s� hde]^]d �uu]diabtg]d f]^�hai�dc]d �de
c]��g^a]bji]i e]d w�jih�jtg �de eb] �r]^nbiia�dc _`d �du`^nhib`d]d �de \hi]d bd �]e]^ o`^nm ]bdjtgab]�abtg e]^ ]a]ki^`dbjtg]dm �di]^
�bdghai�dc e]^ c]ai]de]d f`^jtg^bui]d[
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Z[ \]^ �bih^r]bi]^ eh^u �]e]^ u�^ jbtg d`tg u�^ hde]^] z]jtg]dk] `e]^ j`djibc] f`^i]ba] _]^ahdc]d `e]^ ]bdu`^e]^d[
�[ �bih^r]bi]^ e�^u]d �]e]^ u�^ jbtg d`tg u�^ hde]^] z]jtg]dk] `e]^ j`djibc] ���]de�dc]d hdd]gn]dm nbi w�jdhgn] j`atg]^ _`d

r]jtg]be]d]nª]^im eb] c]a]c]diabtg bn �hgn]d e]j d`^nha]d g�uabtg]d �nchdcj �de bdi]^dhib`dha]^ z]�ua`c]dg]bi]d c]c]r]d �]^e]d[
�d �]e]n ohaam �dhrg�dcbc eh_`dm `r eb] ¬hdea�dc ]bd]d vi^huihir]jihde ]^u�aaim e�^u]d �bih^r]bi]^ k]bd] z]jtg]dk] `e]^ hde]^] f`^i]ba]m
h�tg dbtgi _`d c]^bdc]n ª]^im u�^ jbtg j]arji `e]^ u�^ hde]^] haj �]shga�dc ehu�^ _]^ahdc]dm ehjj jb] ]bd] wnijghdea�dc h�ju�g^]d `e]^
h�ju�g^]d ahjj]dm �de s�h^ �]e]^ _`d �]^j`d]dm eb] _`d �dijtg]be�dc]d `e]^ ��ibck]bi]dm eb] nbi e]n wni _]^r�de]d jbdem �^`ubib]^]d
k�dd]dm d`tg _`d �]^j`d]dm e]d]d c]c]d�r]^ jb] ��ibck]bi]d `e]^ �]u�cdbjj]m eb] nbi e]n h�jc]�ri]d wni _]^r�de]d jbdem h�j�r]d `e]^
h�j�r]d �]^e]d[

}[ \]^�bih^r]bi]^ dbnni �]e]^ u�^ jbtg d`tg u�^ hde]^] _`d ]bd]n �di]^c]`^ed]i]d�bih^r]bi]^ eb^]ki `e]^ bdeb^]ki z]jtg]dk] `e]^ j`djibc]
���]de�dc]d hdm ]j j]b e]ddm ]j ghde]ai jbtg �n j`atg] _`d c]^bdc]nª]^i[ \]^ �bih^r]bi]^ rb]i]i ]bd]n f`^c]j]isi]d �]e]^ eb^]ki d`tg
bdeb^]ki z]jtg]dk] `e]^ j`djibc] f`^i]ba] hdm h�jc]d`nn]d j`atg] _`d c]^bdc]nª]^i[

y[ z]jtg]dk] �de hde]^] ���]de�dc]dm eb] e]^ w^r]bid]gn]^m e]n jb] c]��g^i �]^e]dm h��]^ghar e]^ bd eb]j]n w^ibk]a s�c]ahjj]d]d o�aa]
]^g�aim jbde �d_]^s�cabtg e]^ f]^�hai�dc s�^ ��tk]^jihii�dc `e]^ s�^ f]^�]de�dc u�^ bdjibi�ib`d]aa] ��]tk] s�^ f]^u�c�dc s� ji]aa]d[

x[ waj z]jtg]dk] `e]^ j`djibc] ���]de�dc]d _`d c]^bdc]n ª]^i bn vbdd] eb]j]j w^ibk]aj c]ai]d j`atg]m e]^]d ª]^im h�tg bd o`^n ]bd]j
�^]bjdhtgahjj]jm Zx~ ��^` dbtgi �r]^ji]bci ³�btgi�]^i´[ \b] _`d e]d ]bds]ad]d f]^�hai�dc]d _]^hrjtgb]e]i]d f]^ghai]djk`ebs]j k�dd]d bd
wrg�dcbck]bi _`d e]d �]^knha]d e]j �di]^d]gn]dj �de e]^ w^i e]^ w�uchr]d db]e^bc]^] z^]ds]d _`^j]g]dm rbj gbd s�n w�jjtga�jj e]^
��cabtgk]bim eb]j] s� ]^ghai]d[

|[ \]^ �bih^r]bi]^ dbnni k]bd] w�ui^�c] s�^ ��jhnn]dh^r]bi _`d �^b_hi�]^j`d]d hdm eb] ]bd ]^g]rabtg]j �b^ijtghuiabtg]j �di]^]jj] hd
�dijtg]be�dc]d `e]^ ��ibck]bi]d bn ��jhnn]dghdc nbi e]n wnim e]n jb] hdc]g�^]dm ghr]d `e]^ bd e]d a]isi]d s�]b �hg^]d ghii]d[

µ[ �nehj wdj]g]d �de eb] �d�h^i]babtgk]bi e]^ f]^�hai�dc s��hg^]dm j`^ci e]^ �]bi]^ e]j wni]j u�^ eb] `^ed�dcjc]n��] wd�]de�dc eb]j]j
w^ibk]aj[
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Z[ �di]^ �]htgi�dc e]^ c]ai]de]d f`^jtg^bui]d �r]^ ehj f]^]bdbc�dcj^]tgi ghr]d eb] �bih^r]bi]^ e]n �]bi]^ e]^ \b]djiji]aa]m e]^ jb]

hdc]g�^]dm �d_]^s�cabtg bg^] �bicab]ejtghui `e]^ ��c]g�^bck]bi s� f]^]bdbc�dc]d `e]^ �^chdbjhib`d]d nbis�i]ba]dm �dhrg�dcbc eh_`dm `r
eb]j] _]^i^h�abtg]^ {hi�^ jbde `e]^ dbtgim eb] nbi e]^ hniabtg]d ��ibck]bi bd q`duabki ji]g]d k�dd]d[ \b]j]^ wrjhis cbai dbtgi u�^ eb]
�bicab]ejtghui bd �`abibjtg]d �h^i]b]d `e]^ z]�]^kjtghui]d[

�[ �]hni] e�^u]d hde]^] �bih^r]bi]^ dbtgi ehs� s�bdc]dm f]^r�de]d `e]^ �^chdbjhib`d]d r]bs�i^]i]dm �de h�tg k]bd]d \^�tk s� eb]j]n
��]tk h�j�r]dm bde]n jb] f`^i]ba] `e]^ {htgi]ba] bd �]s�c h�u eb] r]^�uabtg] �di�btka�dc _]^j�^]tg]d rs�[ hde^`g]d[

º LMNO » ¤¥N�¦S¥UVM §VM�¥UNVS�¨¦TV©Y
Z[ �dr]jtghe]i e]^ bd z]j]is]d `e]^ f]^`^ed�dc]d _`^c]j]g]d]d �^hdj�h^]ds�uabtgi]d ghi e]^ �bih^r]bi]^ r]b j]bd]^ ���]bj�dc s�n wni

e]d �]bi]^ e]j wni]j jtg^buiabtg �r]^ �]e] eb^]ki] `e]^ bdeb^]ki]m bd b^c]de]bd]^ ª]bj] ]dia`gdi]d ��jhnn]dh^r]bi nbi �^b_hi]d s�
bdu`^nb]^]dm eb] ]^ �ua]ci `e]^ bd e]d a]isi]d e^]b �hg^]d c]�ua]ci ghim �de s�h^ �di]^ wdchr]
h´ �]dd ]^ `e]^ j]bd] f]^�hdei]d `e]^ f]^jtg��c]^i]d rbj s�n s�]bi]d z^hem �g]chii]d `e]^ �]r]djc]u�g^i]dm d`tg ubdhdsb]aa]
�]sb]g�dc]d s� e]^ �]^j`d �di]^ghai]dm nbi e]^ ]^ eb] `r]d c]dhddi]d �]sb]g�dc]d ghii]¼
r´ `r j`atg] �]sb]g�dc]d s� �]^j`d]d r]jihde]d ghr]d `e]^ r]ji]g]dm eb] ]bd �di]^]jj] hd ��ibck]bi]d `e]^ �dijtg]be�dc]d bn
��jhnn]dghdc nbi e]n wni ghr]dm r]jtg^�dki h�u eb] bgn hd_]^i^h�i]d vhtgr]^]btg][

�[ \]^ �bih^r]bi]^ �di]^a�jji ]jm bd vbi�hib`d]dm bd e]d]d ]bd ½ h�tg �`i]dsb]aa]^ ½ �di]^]jj]dk`duabki nbi �]^j�dabtg]d �di]^]jj]dm e]d]d j]bd]j
�g]�h^id]^jm �]r]djc]u�g^i]dm f]^�hdei]d �de vtg�b]c]^]ai]^d rbj s�n s�]bi]d z^he r]ji]gim �dijtg]be�dc]d s� i^]uu]d `e]^ ��ibck]bi]d
h�js�u�g^]dm eb] nbi j]bd]d w�uchr]d _]^r�de]d jbde[ \]^ q`duabki khdd �di]^]jj]d �]cabtg]^ w^i r]i^]uu]dm ]bdjtgab]�abtg dbtgi
_]^n�c]dj^]tgiabtg]^ {hi�^m �b] s[ �[ j`atg]m eb] jbtg h�j e]^ wrjbtgi ]^c]r]dm �`abibjtg]nm c]�]^kjtghuiabtg]n `e]^ gb]^h^tgbjtg]n \^�tk
_`d f`^c]j]isi]d s� ]dij�^]tg]d[
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\]^ �bih^r]bi]^ �di]^a�jji ]jm jbtg hd �dijtg]be�dc]d `e]^ wkib_bi�i]d s� r]i]babc]dm eb] j]bd] ]bc]d]d �di]^]jj]d `e]^ eb] j]bd]^ f]^�hdei]dm
f]^�hdei]d e�^tg ¬]b^hi rbj s�n s�]bi]d f]^�hdeijtghuijc^hem �g]�h^id]^ `e]^ �]r]djc]u�g^i]d `e]^ �]^j`d]dm nbi e]d]d ]^ ^]c]an��bc]d
q`dihki ghim r]i^]uu]d k�ddi]dm v�r�]ki] `e]^ �^chdbjhib`d]dm nbi e]d]d ]^ `e]^ j]bd �g]�h^id]^ ]bd]d hdg�dcbc]d �]tgijji^]bi ghim jtg�]^
s]^ji^bii]d bji `e]^ r]e]�i]de] q^]ebi½ `e]^ vtg�ae_]^g�aidbjj] ghim `e]^ v�r�]ki] `e]^ �^chdbjhib`d]dm e]^]d f`^n�dem vhtg�hai]^m
�]_`aan�tgibci]^ `e]^ f]^i^]i]^ ]^ bjim `e]^ q�^�]^jtghui]d �de f]^]bd]m h�tg dbtgi hd]^khddi]m q`nbi]]jm z]j]aajtghui]d `e]^ �bd^btgi�dc]dm e]^]d
f]^�hai]^m z]jtg�uiju�g^]^ `e]^ \b^]ki`^ ]^ bji[ �d haa]d hde]^]d o�aa]dm bd e]d]d jtg�]^�b]c]de] z^�de] _`^ab]c]dm ]dig�ai jbtg e]^ �bih^r]bi]^ e]^
vibnn][
�r]^ eb] �dighai�dc ]dijtg]be]i e]^ �]bi]^ e]j wni]jm e]n ]^ hdc]g�^i®
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\]^ �bih^r]bi]^ g�ai jbtg hd eb] d`i�]debc]d �h�dhgn]d s�^ f]^gbde]^�dc _`d vi^huihi]d bd e]^ f]^�hai�dc[ �djr]j`de]^] g�ai e]^ �bih^r]bi]^ eb]
bn �ahd s�^ q`^^��ib`dj�^�_]dib`d ]dighai]d]d f`^jtg^bui]d ]bdm h^r]bi]i nbi e]^ u�^ eb] q`^^��ib`dj�^�_]dib`d _]^hdi�`^iabtg]d �]^j`d s�jhnn]d
�de n]ae]i j]bd]n f`^c]j]isi]dm �dr]jtghe]i e]^ �uabtgi s�^ wds]bc] r]b e]^ ��jibsr]g�^e]m �]e] ^]tgij�be^bc] vbi�hib`d bd e]^ f]^�hai�dcm _`d e]^
]^ q]ddidbj ]^g�ai[
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�d �^b_hi]d �]sb]g�dc]dm ]bdjtgab]�abtg h��]^eb]djiabtg]^ �]sb]g�dc]d s� wniji^�c]^d r]b e]^ w�j�r�dc bg^]^ o�dkib`d]dm e�^u]d eb] �bih^r]bi]^ bg^]
vi]aa�dc bd e]^ f]^�hai�dc dbtgi h�jd�is]d `e]^ h�u jb] _]^�]bj]dm �n f`^i]ba] s� ]^ahdc]dm eb] bgd]d dbtgi s�ji]g]d[ vb] e�^u]d jbtg h�tg dbtgi h�u
hde]^] ª]bj] _]^ghai]d �de ehr]b e]n wdj]g]d e]^ f]^�hai�dc vtghe]d s�u�c]d[
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Z[ �dr]jtghe]i e]^ �bdghai�dc e]^ �]jibnn�dc]d e]j f]^�hai�dcj_]^uhg^]dj eh^u e]^ �bih^r]bi]^m h��]^ r]b f`^ab]c]d ]bd]j r]^]tgibci]d

z^�de]jm �dijtg]be�dc]d `e]^ ¬hdea�dc]dm u�^ eb] ]^ s�ji�debc bjim dbtgi _]^s�c]^d `e]^ jbtg j` _]^ghai]dm ehjj jb] h�u hde]^] �bih^r]bi]^
hrc]jtg`r]d �]^e]d[

�[ \]^ w^r]bid]gn]^ d�isi eb] ]^ah�ri]d wr�]j]dg]bi]dm �b] h�tg bnn]^ eb]j] r]dhddi jbdem �n e]^ w^r]bi u]^ds�ra]br]dm �di]^ �bdghai�dc
e]^ e�^tg z]j]ism f`^jtg^bui]d �de q`aa]kib__]^i^�c] _`^c]j]g]d]d �]ebdc�dc]d[

}[ \]^ �bih^r]bi]^ ghi ehj bgn s�^ f]^u�c�dc ji]g]de] �hi]^bha rs�[ eb] z]^�i] u�^ eb]djiabtg] ��]tk] j`�b] eb] �]a]nhibk½ �de
�]a]u`deb]dji] e]^ \b]djiji]aa] bn �hgn]d e]^ _`d e]^ f]^�hai�dc c]j]isi]d z^]ds]d s� d�is]d[ \]^ �bih^r]bi]^ d�isi eb] bgn s�^
f]^u�c�dc ji]g]de]d f]^k]g^jnbii]a e]^ f]^�hai�dc d�^ s�^ �^u�aa�dc e]^ eb]djiabtg]d w�uchr]d �de �di]^a�jji eb] �]u�^e]^�dc \^bii]^m
h��]^ h�j eb]djiabtg]d z^�de]d®
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Z[ \]^ �bih^r]bi]^ bn �h^i]b]d_]^k]g^ rs�[ bd e]d �]sb]g�dc]d s�^ Guu]diabtgk]bi
�[ h´ bji e�^tg ehj jbtgirh^] �^hc]d e]j w�j�]bj]j `e]^ ]bd]j hde]^]d _`d e]^ f]^�hai�dc s�^ f]^u�c�dc c]ji]aai]d �e]dibubkhib`djnbii]aj

c]k]dds]btgd]im j`u]^d eb] \b]dji_`^jtg^bui dbtgij hde]^]j _`^jb]gim
}[ r´ ghde]ai nbi ��tkjbtgi h�u eb] vbtg]^g]bi e]^ �bih^r]bi]^m bn z]bji] e]^ \b]djia]bji�dcm q`^^]kig]bim ¬�uabtgk]bi �de f]^u�crh^k]bim
y[ t´ ghde]ai r]b e]^ �]hdi�`^i�dc _`d vtg^bui_]^k]g^m �]a]u`dhd^�u]d �de �½�hbaj j` _`aaji�debc �de c]dh� �b] n�cabtgm
x[ e´ _]^�]bji eb] r]i^]uu]de] �]^j`d hd e]d s�ji�debc]d �]hni]d `e]^ eb] s�ji�debc] wri]ba�dc e]^j]ar]d f]^�hai�dcm uhaaj ]^ h�uc^�de

j]bd]^ �`jbib`d `e]^ h�uc^�de e]j z]c]djihdej dbtgi s�ji�debc bji[
\]^ �bih^r]bi]^ cbrim �dr]jtghe]i e]^ f`^jtg^bui]d �r]^ eb] wnij_]^jtg�b]c]dg]bim eb] c]u`^e]^i]d �^ka�^�dc]d s� j]bd]n ]bc]d]d
f]^ghai]d �de e]n f]^ghai]d hde]^]^ �bih^r]bi]^ e]^ \b]djiji]aa]m u�^ eb] ]^ _]^hdi�`^iabtg bji `e]^ eb] ]^ k``^ebdb]^im hr[ �]b e]d
e�^tgs�u�g^]de]d wnijghdea�dc]d �de r]b e]^ �]h^r]bi�dc e]^ vhtg_]^ghai] r]htgi]i e]^ �bih^r]bi]^m j`u]^d ]j \b]dji]^u`^e]^dbjj] dbtgi
hde]^j _]^ahdc]d `e]^ eb] f]^�hai�dc ]bd] hde]^] �hdcu`ac] u]jia]cim eb] s]biabtg] wru`ac] �de _]^�]bc]^i nbi haac]n]bd]d �]c^�de�dc]d
k]bd] �]bji�dc]dm s� e]d]d ]^ _]^�uabtgi]i bji[

|[ \]^ �bih^r]bi]^ g�ai �]^nbd] nbi ��^c]^d ]bd �de hdi�`^i]i `gd] f]^s�c h�u e]^]d �]jtg�]^e]d[
µ[ �dr]jtghe]i e]j �]tgij h�u u^]b] �]bd�dcj���]^�dc �de �du`^nhib`dj_]^r^]bi�dc s�n vtg�is e]^ z]�]^kjtghuij^]tgi] ghr]d eb]

�bih^r]bi]^ �uu]diabtg] ���]^�dc]d s� �di]^ahjj]dm eb] eb] f]^�hai�dc r]a]bebc]d[
H[ �bd �bih^r]bi]^m e]^ bd ]bd]^ f]^�hai�dc i�ibc bjim eb] \b]djia]bji�dc]d u�^ eb] Guu]diabtgk]bi ]^r^bdcim n�jj eb] �bdghai�dc e]^ _`d e]^

f]^�hai�dc ½ h�tg bd e]^ ]dij�^]tg]de]d \b]djitgh^ih ½ u]jic]a]ci]d «�habi�ij½ �de «�hdibi�ijjihdeh^ejm jbtg]^ji]aa]d[ \]^ �bih^r]bi]^
ji]aai e�^tg j]bd] w^r]bi eb] q`dibd�bi�i e]j \b]dji]j jbtg]^m ]^n�cabtgi e]d {�is]^d eb] ªhga s�bjtg]d _]^jtgb]e]d]d wdrb]i]^d �de
_]^j`^ci jb] nbi �du`^nhib`d]d �r]^ eb] w^i �de ª]bj] e]^ �]bji�dcj]^r^bdc�dc �de ehj «�habi�ijdb_]h�

I[ \]^ �bih^r]bi]^ c]gi k]bd] f]^�uabtgi�dc]d ]bd `e]^ dbnni ehj �^c]rdbj _`d ]bc]d]d �dijtg]be�dc]d `e]^ ¬hdea�dc]d `e]^ �]d]^ _`d
hde]^]d �]^j`d]d bn ��jhnn]dghdc nbi e]n wni _`^�]cm h��]^ bd e]d ]^ah�ri]d o�aa]d[ �^ ji]aai �du`^nhib`d]d �de {htg^btgi]d �r]^
ah�u]de] `e]^ hrc]jtga`jj]d] f]^�hai�dcjhki] `e]^ ½_`^c�dc] bd �]d]d o�aa]d s�^ f]^u�c�dcm eb] bd e]d c]j]isabtg]d �]jibnn�dc]d �de
f`^jtg^bui]d �r]^ e]d wki]ds�chdc _`^c]j]g]d jbde[ �^ bdu`^nb]^i eb] �di]^]jjb]^i]d ji]ij �r]^ eb]��cabtgk]bim ehj wni u�^ eb] �]sb]g�dc]d
s�^ Guu]diabtgk]bi s� d�is]d[ �^ ji]aai bn �hgn]d j]bd]^ ��ji�debck]bi q`�b]d �de w�js�c] _`d �^k�de]d `e]^ \`k�n]di]d h�jm �de s�h^
bn vbdd] e]^ �]jibnn�dc]d �r]^ e]d wki]ds�chdc �de e]^ _`d j]bd]^ ]bc]d]d f]^�hai�dc u]jic]a]ci]d f]^uhg^]d[

Z~[ \]^ �bih^r]bi]^ �hg^i ehj wnijc]g]bndbj �de g�ai jbtg hd eb] f`^jtg^bui]d �r]^ e]d vtg�is �de eb] f]^h^r]bi�dc �]^j`d]dr]s`c]d]^
\hi]d[ ª]dd ]^ n�deabtg �n w�jk�dui]m �^k�de]d `e]^ �di]^ahc]d c]r]i]d �b^em eb] dbtgi s�c�dcabtg �de e�^tg ehj wnijc]g]bndbj `e]^
e�^tg eb] f`^jtg^bui]d �r]^ �]^j`d]dr]s`c]d] \hi]d c]jtg�isi jbdem i]bai ]^ e]n wdi^hcji]aa]^ eb] z^�de] nbim �h^�n e]n �^j�tg]d dbtgi
]dij�^`tg]d �]^e]d khdd[ �ji ]^ u�^ eb] �]h^r]bi�dc e]j wdi^hcj dbtgi s�ji�debcm j` j`^ci ]^ h�u e]^ z^�deahc] bdi]^d]^ �]jibnn�dc]d
ehu�^m ehjj eb]j]^ hd eb] s�ji�debc] vi]aa] e]^j]ar]d f]^�hai�dc �]bi]^c]a]bi]i �b^e[
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Z[ �dr]jtghe]i e]^ wd�]de�dc e]^ hde]^]d �]jibnn�dc]d e]j z]j]isr�tgj c]ai]d eb] �]jibnn�dc]d eb]j]j w^ibk]aj u�^ o�g^�dcjk^�ui]m

]bdjtgab]�abtg e]^ �dghr]^ _`d w�ui^�c]d c]n�� w^i[ ZI wrj[ | e]j z]j]is]je]k^]ij {^[ Z|x h�j e]n �hg^ �~~Z �de w^i[ ZZ~ e]j
z]j]is]je]k^]ij {^[ �|µ _`n ZH[ w�c�ji �~~~m u�^ �]^j`d]dm eb] o�dkib`d]d h�j�r]dm eb] e]d o�g^�dcjk^�ui]d ca]btg�]^ibc jbde �de
�ni]^dm eb] eb^]ki nbi e]d f]^i^]i]^d e]^ �`abibk s�jhnn]dh^r]bi]dm _`^ji]g]d j`�b] u�^ �]hni]m eb] �`jbib`d]d nbi `^chdbjhi`^bjtg]^
f]^hdi�`^i�dc bd q�^�]^jtghui]d `gd] \b^]kib`d bdd]ghr]d

�[ \b] o�g^�dcjk^hui ghi eb] bg^ h�u z^�deahc] e]j �]h�ui^hc�dcjhkij s�c]�b]j]d]d w�uchr]d c]�bjj]dghui s� ]^u�aa]dm eb] bg^ s�c]i]bai]d
�b]a] s� _]^u`ac]d �de ]bd hdc]n]jj]d]j �^chdbjhib`dj_]^ghai]d s�^ �^u�aa�dc bg^]^ w�uchr]d hd e]d �hc s� a]c]d[

}[ \b] o�g^�dcjk^hui ghi _`^ w�udhgn] j]bd]^ ��ibck]bi eb] f]^�hai�dc �r]^ wkib]dr]i]babc�dc]d �de j`djibc] ubdhdsb]aa] �di]^]jj]d s�
�di]^^btgi]dm eb] bgd bd ]bd]d �di]^]jj]dk`duabki nbi e]n _`d bg^ �hg^c]d`nn]d]d �uu]diabtg]d wni r^bdc]d k�dd]dm �de s� ]^ka�^]dm `r
jb] f]^�hdei] �de f]^jtg��c]^i] rbj s�n s�]bi]d z^hem �g]chii]d `e]^ �]r]dj�h^id]^ ghim eb] ]bd] �`abibjtg]m r]^�uabtg] `e]^
�b^ijtghuiabtg] ��ibck]bi h�j�r]dm eb] jb] bd g��ubc]d q`dihki nbi e]n _`d bgn s� a]bi]de]d wni r^bdc]d `e]^ eb] jb] bd �dijtg]be�dc]d
`e]^ ¬hdea�dc]d bn ��jhnn]dghdc nbi e]n wni ]bdr]sb]g]d[ \b] o�g^�dcjk^hui n�jj �du`^nhib`d]d �r]^ j]bd f]^n�c]d �de ��g^abtg]
�bdk`nn]djji]�]^]^ka�^�dc]d u�^ dhi�^abtg] �]^j`d]d s�^ f]^u�c�dc ji]aa]dm �b] ]j ehj z]j]is _]^ahdci[

.® \b] o�g^�dcjk^hui dbnni ]bd] a`�ha] �de i^hdj�h^]di] ¬hai�dc ]bd �de _]^g�ai jbtg _`^rbaeabtg �de �d�h^i]bbjtg c]c]d�r]^ q`aa]c]dm
�bih^r]bi]^d �de e]d �n�u�dc]^d e]j f]^�hai�dcjghde]adj[ vb] ghi h�tg ehu�^ s� j`^c]dm ehjj eb] j]bd]n wni s�c]�b]j]d]d �bii]a
h�jjtgab]�abtg u�^ bdjibi�ib`d]aa] ��]tk] �de k]bd]juhaaj u�^ e]d �]^j�dabtg]d �]eh^u _]^�]de]i �]^e]d[

/® \b] o�g^�dcjk^hui k�nn]^i jbtg bn �bdkahdc nbi e]d _]^u�crh^]d �]jj`�^t]d �n ehj `^chdbjhi`^bjtg] ª`gar]ubde]d bd e]^ _`d bg^
c]a]bi]i]d vi^�ki�^m u�^e]^i e]d w�urh� _`d u^]�deabtg]d �de ^]j�]ki_`aa]d �]sb]g�dc]d s�bjtg]d e]d �bih^r]bi]^dm ]^c^]bui �dbibhib_]dm eb]
h�u �du`^nhib`dm vtg�a�dc �de ª]bi]^rbae�dc e]j �]^j`dhajm h�u �dka�jb`d �de h�u w�u�]^i�dc _`d �di]^jtgb]e]d bd �]s�c h�u z]jtga]tgim
wai]^ �de �]^j�dabtg]d �]ebdc�dc]d hrsb]a]d[

­® \b] o�g^�dcjk^hui i]bai eb] vhtg_]^ghaij]^nbiia�dc]d h�u e]^ z^�deahc] ]bd]^ c]^]tgi]d f]^i]ba�dc e]j w^r]bijh�uk`nn]dj s�m �`r]b ]^
eb] o�gbck]bi]dm eb] �bcd�dc �de eb] �^`u]jjb`dhabi�im e]^ bgn s�^ f]^u�c�dc ji]g]de]d �bih^r]bi]^ r]^�tkjbtgibci[ \b] o�g^�dcjk^hui �]bji
s�j�isabtg] w�uchr]d h�u z^�deahc] e]^ �^`u]jjb`dhabi�i �dem j`�]bi n�cabtgm h�u �`ihib`djrhjbj s�[

0® \b] o�g^�dcjk^hui u�g^i eb] �]�^i]ba�dc e]j �]^j`dhajm ehj e]^ _`d bg^ c]a]bi]i]d vi^�ki�^ s�c]`^ed]i bjim �d_`^]bdc]d`nn]d �de �di]^
�bdghai�dc e]^ _`^c]jtg^b]r]d]d wdchr]d �de �]bi]d e�^tg[

1® \b] o�g^�dcjk^hui ]^c^]bui �d_]^s�cabtg eb] d`i�]debc]d �h�dhgn]dm �]dd jb] _`d ]bd]n f]^c]g]d q]ddidbj ]^ahdcim a]bi]i ehj
\bjsb�abdh^_]^uhg^]d ]bd �de jtgab]�i ]j hrm �]dd jb] s�ji�debc bjim `e]^ ]^jihii]i �d_]^s�cabtg wds]bc] r]b e]^ \bjsb�abdh^r]g�^e]m �`r]b
jb] h�u wdu^hc] nbi�b^kim �de ]^jihii]i �d_]^s�cabtg wds]bc] r]b e]^ vi^hu��jibsr]g�^e] `e]^ e]n �]tgd�dcjg`u u�^ eb] �]�]babc]d
��ji�debck]bi]d[ �^g�ai jb] _`d ]bd]n �bih^r]bi]^ �]ae�dc �r]^ ]bd] ji^hurh^] ¬hdea�dcm i^buui jb] haa] c]j]isabtg _`^c]jtg^b]r]d]d
f`^k]g^�dc]dm �n e]d vtg�is e]^ hds]bc]de]d �]^j`d s� c]��g^a]bji]d �de s� _]^gbde]^dm ehjj bg^] �e]dibi�i bn \bjsb�abdh^_]^uhg^]d
c]n�� w^i[ xy½rbj e]j z]j]is]je]k^]ij {^[ Z|x h�j e]n �hg^ �~~Z �d^]tgin��bc �^]bjc]c]r]d �b^e[

2® \b] o�g^�dcjk^hui _]^n]be]i bn �hgn]d bg^]^ ��cabtgk]bi]d eb] f]^r^]bi�dc �d�hg^]^ {htg^btgi]d �r]^ eb] �^chdbjhib`dm eb] ��ibck]bi
�de eb] �uu]diabtg]d �]eb]dji]i]d[ vb] u�^e]^i eb] f]^r^]bi�dc _`d ªbjj]d �r]^ �]ji �^htibt]j �de c�i] �]bj�b]a]m �n ehj f]^i^h�]d bd eb]
f]^�hai�dc s� ji�^k]d[
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Z[ �]bn wrjtga�jj _`d f]^]bdrh^�dc]dm f]^ghdea�dc]d �de f]^i^�c]d bn {hn]d e]^ f]^�hai�dc �de r]b e]^]d \�^tgu�g^�dc eh^u jbtg ]bd

�]hni]^ �]e]^ e]^ \b]dji] ]bd]j \^bii]d r]eb]d]d d`tg haj f]^nbiia]^ f`^i]ba] c]��g^]d `e]^ _]^j�^]tg]d `e]^ e]d wrjtga�jj rs�[ eb]
\�^tgu�g^�dc ]bd]j f]^i^hc]j ]^a]btgi]^d `e]^ ]^a]btgi]^i ghr]d[ \b]j]^ wrjhis cbai dbtgi bd o�aa]dm bd e]d]d eb] f]^�hai�dc r]jtga`jj]d
ghim ]bd] �^`u]jjb`d]aa] vtgabtgi�dc bd wdj�^�tg s� d]gn]d[

�[ \]^ �bih^r]bi]^ jtgab]�i bn {hn]d e]^ f]^�hai�dc k]bd] w�jjtg^]br�dcj½m �b]u]^½m \b]djia]bji�dcj½m obdhdsb]^�dcj½ `e]^
f]^jbtg]^�dcj_]^i^�c]nbi �di]^d]gn]d hrmnbi e]d]d ]^ bd e]d _`^hdc]chdc]d]d s�]b �hg^]d bn �^b_hi]d �]^]btg f]^i^�c] hrc]jtga`jj]d
`e]^ j`djibc] f`^i]ba] ]^ghai]d ghim nbi w�jdhgn] e]^ c]n�� w^ibk]a Z}y� e]j �b_bac]j]isr�tg]j hrc]jtga`jj]d]d f]^i^�c][ o�^ e]d ohaam
ehjj eb] f]^�hai�dcm �b]u]^½m \b]djia]bji�dcj½m obdhdsb]^�dcj½ `e]^ f]^jbtg]^�dcj_]^i^�c] nbi �di]^d]gn]d hrjtgab]�im nbi e]d]d e]^
�bih^r]bi]^ bd e]d a]isi]d s�]b �hg^]d �^b_hi] f]^i^�c] hrc]jtga`jj]d `e]^ j`djibc] f`^i]ba] ]^ghai]d ghim ]dig�ai jbtg e]^ �bih^r]bi]^ r]b
e]^ �dijtg]be�dcjubde�dc �de r]b e]d ��ibck]bi]d bn ��jhnn]dghdcnbi e]^ f]^i^hcj]^u�aa�dcm �`r]b ]bd jtg^buiabtg]j �^`i`k`aa �r]^ eb]j]
�dighai�dc s� ]^ji]aa]d bjim ehj bn wni h�ur]�hg^i �b^e[

}[ �]e]^ �bih^r]bi]^m e]^ bn �^b_hi]d �]^]btg nbi dhi�^abtg]d `e]^ ��^bjibjtg]d �]^j`d]dm nbi e]d]d ]^ bd e]d _`^hdc]chdc]d]d s�]b �hg^]d
f]^i^�c] �r]^ w�jjtg^]br�dc]dm �b]u]^�dc]dm \b]djia]bji�dc]dm obdhdsb]^�dc]d �de f]^jbtg]^�dc]d u�^ eb] f]^�hai�dc hrc]jtga`jj]d ghim
f]^]bdrh^�dc]d `e]^ f]^ghdea�dc]d hrjtgab]�i `e]^ f]^i^�c] ]bdc]gim ghi e]d \b^]ki`^ e]j wni]j jtg^buiabtg s� bdu`^nb]^]d[ \b]j cbai dbtgi
u�^ eb] f]^i^�c]m eb] c]n�� w^ibk]a Z}y� e]j �b_bac]j]isr�tg]j hrc]jtga`jj]d �]^e]d

y[ obde]i jbtg ]bd] o�g^�dcjk^hui bd e]d bd e]d wrj�is]d � �de } c]dhddi]d vbi�hib`d]d �b]e]^m j` ghi jb] e]d u�^ eb] �]^j`dha_]^�hai�dc
s�ji�debc]d f`^c]j]isi]d jtg^buiabtg s� bdu`^nb]^]d[

x[ �]e]^ �bih^r]bi]^m e]^ _`d dhi�^abtg]d `e]^ ��^bjibjtg]d �]^j`d]dm eb] hd f]^ghdea�dcj_]^uhg^]d e]^ f]^�hai�dc r]i]babci jbdem n�deabtg]
`e]^ jtg^buiabtg] �]jtg�]^e]d �r]^ eb] w^r]bi e]j wni]j `e]^ j]bd]^ �bih^r]bi]^ ]^g�aim ghi �d_]^s�cabtgm bd e]^ �]c]a jtg^buiabtgm j]bd]d
gb]^h^tgbjtg]d `e]^ u�dkib`dha]d f`^c]j]isi]d s� bdu`^nb]^]d[
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Z[ z]n�� w^i[ xym wrj[ | e]j z]j]is]je]k^]ij {^[ Z|x _`n }~[ ��^s �~~Z �r]^�htg]d eb] o�g^�dcjk^�ui] e]^ ]bds]ad]d vi^�ki�^]dm eb]

bdi]^d]d q`di^`aaji^�ki�^]d �de eb] �igbk½ �de \bjsb�abdh^�ni]^ eb] wd�]de�dc eb]j]j q`e]l �de e]^ _`d e]d ]bds]ad]d f]^�hai�dc]d
hdc]�hdei]d f]^ghai]djk`ebs]j[

�[ o�^ eb] bd eb]j]n w^ibk]a _`^c]j]g]d] w�ujbtgij½ �de q`di^`aai�ibck]bi r]eb]d]d jbtg eb] f]^�hai�dc]d e]j c]n�� w^i[ xx½rbj wrj[ y e]j z_\
{^[ Z|x _`d �~~Z ]bdc]^btgi]i]d wni]j u�^ \bjsb�abdh^nh�dhgn]dm ehj h�tg eb] w�uchr]d e]^ ]_]di�]aa r]^]bij ]bdc]^btgi]i]d
�igbkk`nbi]]j `e]^ ½hni]j �hg^dbnni[

}[ \b] c]n�� eb]j]n w^ibk]a _`n wni u�^ \bjsb�abdh^nh�dhgn]d e�^tgc]u�g^i]d ��ibck]bi]d n�jj]d e]d �]jibnn�dc]d ]dij�^]tg]dm eb] bd
e]d _`d e]d f]^�hai�dc]d c]n�� w^ibk]a Zm wrjhis � e]j z]j]is]j {^[ ZI~ _`n |[ {`_]nr]^ �~Z� c]d]gnbci]d �a�d]d s�^
q`^^��ib`dj�^�_]dib`d ]dighai]d jbde[ ��j�isabtg s� e]d bd w^ibk]a xx½rbj uu[ e]j z]j]is]je]k^]ij {^[ Z|x _`d �~~Z c]dhddi]d
ebjsb�abdh^bjtg]d w�uchr]d hki�habjb]^i ehj wni u�^ \bjsb�abdh^nh�dhgn]d e]d f]^ghai]djk`e]l e]^ f]^�hai�dcm �^�ui �]^btgi] �r]^
f]^ji��] c]c]d e]d f]^ghai]djk`e]l �de jhnn]ai u]jic]ji]aai] �de c]hgde]i] �r]^i^]i�dc]dm �`r]b jb] eb] bd w^ibk]a xy½rbj e]j z_\ {^[
Z|x _`d �~~Z c]dhddi]d zh^hdib]d c]��g^a]bji]i[ \]^ f]^hdi�`^iabtg] u�^ eb] q`^^��ib`dj�^�_]dib`d bji _]^hdi�`^iabtg u�^ eb] f]^r^]bi�dc
e]^ �du`^nhib`d]d �r]^ eb] f]^ghai]djk`ebs]j bd e]^ f]^�hai�dcm eb] ��g^abtg] �r]^�htg�dc bg^]^ �nj]is�dc c]n�� w^ibk]a xym wrjhis µ
e]j z_\ {^[ Z|x _`d �~~Zm eb] f]^�uu]diabtg�dc h�u e]^ bdjibi�ib`d]aa]d ª]rjbi] �de eb] �bii]ba�dc e]^ �^c]rdbjj] e]^ �r]^�htg�dc hd eb]
{hib`dha] wdibk`^^��ib`djr]g�^e] w{wJ c]n�� w^ibk]a Zm wrjhis � e]j z]j]is]j {^[ ZI~ _`n |[ {`_]nr]^ �~Z�[ o�^ eb] \�^tgu�g^�dc e]^
bd eb]j]n w^ibk]a _`^c]j]g]d]d ��ibck]bi]d h^r]bi]i wni u�^ \bjsb�abdh^nh�dhgn]d nbi e]n f]^hdi�`^iabtg]d u�^ eb]
q`^^��ib`dj�^�_]dib`d c]n�� w^ibk]a Zm wrjhis µ e]j z]j]is]j {^[ ZI~ _`d �~Z� s�jhnn]d[

y[ ��^ �bda]bi�dc ]bd]j \bjsb�abdh^_]^uhg^]dj �]c]d ]bd]j f]^ji`�]j c]c]d eb] f]^ghai]dj^]c]ad khdd ehj wni u�^ \bjsb�abdh^nh�dhgn]d eb]
{hib`dha] wdibk`^^��ib`djr]g�^e] �n ]bd] uhk�aihib_] vi]aa�dcdhgn] c]n�� e]d �]jibnn�dc]d _`d w^ibk]a Zm wrjhis �m ��tgjihr] e´m e]j
z]j]is]j {^[ ZI~ _`d �~Z� ]^j�tg]d[

x[ vtg�a�dcjnh�dhgn]d s� �^hdj�h^]ds �de �di]c^bi�i ^btgi]d jbtg hd ehj �]^j`dha e]^ �uu]diabtg]d f]^�hai�dc]dm �n e]d�bih^r]bi]^d ]bd]
�nuhjj]de] q]ddidbj e]j �dghaij e]j f]^ghai]djk`e]l s� ]^n�cabtg]dm j`�b] ]bd] ��g^abtg] �de j�ji]nhibjtg] wki�habjb]^�dc e]^ bd eb]j]d
�]^]btg]d c]ai]de]d �h�dhgn]d �de �]jibnn�dc]d[

|[ \b] �]cb`d]d �de a`kha]d z]rb]ijk�^�]^jtghui]d a]c]d bn �hgn]d bg^]^ �^chdbjhib`djh�i`d`nb] eb] u�^ eb] �nj]is�dc e]^ bd eb]j]n
w^ibk]a c]dhddi]d z^�dej�is] ]^u`^e]^abtg]d �]biabdb]d u]ji[

µ[ \b] \�^tgu�g^�dc e]^ �]jibnn�dc]d eb]j]j w^ibk]aj eh^u dbtgi s� d]�]d `e]^ c^��]^]d �]ahji�dc]d u�^ eb] �uu]diabtg]d obdhds]d u�g^]d[
\b] f]^�hai�dc]d j`^c]d u�^ eb] �^u�aa�dc e]^ _`^c]j]g]d]d f]^�uabtgi�dc]d bn �hgn]d e]^ dhtg e]d c]ai]de]d �]tgij_`^jtg^bui]d
_]^u�crh^]d �]^j`d]aa]dm ubdhdsb]aa]d �de bdji^�n]di]aa]d �bii]a[
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Z[ \b] f]^a]is�dc e]^ bd eb]j]^ �^ed�dc _`^c]j]g]d]d �uabtgi]d ji]aai ]bd eb]dji�uabtgi�be^bc]j f]^ghai]d eh^[ �dr]jtghe]i e]^ o�aa]m bd e]d]d

eb] f]^a]is�dc e]^ bd eb]j]n q`e]l ]dighai]d]d �]jibnn�dc]d j`�b] e]^ bn q`^^��ib`dj�^�_]dib`dj�ahd _`^c]j]g]d]d �uabtgi]d �de
�rab]c]dg]bi]d h�tg ]bd] ji^hu^]tgiabtg]m sb_ba^]tgiabtg]m _]^�hai�dcj^]tgiabtg] `e]^ r�tgghai]^bjtg] ¬hui�dc e]j �uu]diabtg]d wdc]ji]aai]d
dhtg jbtg sb]gim bji eb]j ]bd] «�]aa] e]^ ebjsb�abdh^bjtg]d ¬hui�dcm eb] hn �de] e]j \bjsb�abdh^_]^uhg^]dj �di]^ �bdghai�dc e]^ z^�dej�is]
e]^ wrji�u�dc �de f]^g�aidbjn��bck]bi e]^ vhdkib`d]d u]jic]ji]aai �b^e[

�[ o�^ eb] �]jibnn�dc e]^ w^i �de e]j �nuhdcj e]^ k`dk^]i hds��]de]de]d \bjsb�abdh^ji^hu]�b^e e]^ f]^ji`� bdeb_be�]aa dhtg ohaa bn¬bdrabtk
h�u eb] vtg�]^] e]j f]^ghai]dj �de ehj w�jnh� e]^ vtg�ebc�dcm ]bdjtgab]�abtg �]d]^ bd �]s�c h�u eb] �`^ham e]d wdjihde `e]^ ehj wdj]g]d
e]^ f]^�hai�dcm e]^ e]^ �bih^r]bi]^ hdc]g�^im r]�^i]bai[ �j jbde eb] bd e]d z]j]is]dm f]^`^ed�dc]d �de q`aa]kib__]^i^�c]d _`^c]j]g]d]d
vhdkib`d]d hd�]derh^m ]bdjtgab]�abtg e]^ w�jjtga�jjjhdkib`d]d ³v�j�]deb]^�dc´[ �]isi]^] k�dd]d h�jjtgab]�abtg dhtg �]�^i]ba�dc e]^
vtg�]^]m bn ohaa] ]bd]j f]^ji`�]j c]c]d eb] �]jibnn�dc]d e]j w^ibk]aj y hdc]�]de]i �]^e]dm �]dd e]^ ª]^i e]j z]jtg]dkj `e]^ e]^
j`djibc]d ���]de�dc dbtgi c]^bdc bji �de bd �dnbii]arh^]n ��jhnn]dghdc nbi e]^ w�j�r�dc ]bd]^ u�^ ehj wni i��bjtg]d ¬hdea�dc `e]^
��ibck]bi ji]gi ³w^i[ x wrj[ �m w^i[Zy wrj[ � wrjtgdbii Z[ �diahjj�dcjjhdkib`d]d c]ai]d u]^d]^ r]b ]bd]n ��tkuhaa ³]^d]�i] vi^huu�aabck]bi dhtg
f]^�^i]ba�dc´ bd �]s�c h�u w^i[ y wrj[ |m w^i[ | wrj[ � �di]^ w�jjtga�jj e]^ �`i]dib]aa]d �di]^]jj]djk`duabki] �de e]^ �di]^ w^i[ Z} wrj[ I
wrjtgdbii Z c]dhddi]d vi^huihi]d[ q`aa]kib__]^i^�c] k�dd]d �]bi]^] q^bi]^b]d s�^ �]jibnn�dc e]^ vhdkib`d]d _`^j]g]dm eb] hrg�dcbc _`d
e]^ w^i e]^ f]^ji��] c]c]d eb]j]d q`e]l c]ai]d[

}[ \b] u^bjia`j] q�debc�dc ra]bri bd e]d o�aa]d �]bi]^ h�u^]tgim eb] r]^]bij bd z]j]is]dm f]^`^ed�dc]d �de q`aa]kib__]^i^�c]d _`^c]j]g]d jbde[
y[ \b] �]bi]^]d �uabtgi]d �de eb] jbtg eh^h�j ]^c]r]de]d o�aa] e]^ \bjsb�abdh^ghui�dc e]^ �uu]diabtg]d wdc]ji]aai]dm eb] e�^tg z]j]is]m

f]^`^ed�dc]d `e]^ q`aa]kib__]^i^�c] _`^c]j]g]d jbdem ra]br]d c�aibc[
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Z[ \b] f]^�hai�dc]d _]^r^]bi]d eb]j]j z]j]is]je]k^]i j` �]bi �b] n�cabtgm bde]n jb] ]j h�u bg^]^ bdjibi�ib`d]aa]d ª]rjbi] �de bn �di^hd]i

_]^�uu]diabtg]d �de ]j �]^ �½�hba hd haa] bg^] �bih^r]bi]^ �de hd eb] �dghr]^ _`d �]^hi�dcj½ `e]^ ��jhnn]dh^r]bij_]^i^�c]d ãä×ØÜÛäÙÕÙ
èîì çãÙÓãäßÒÝÕÒÙÒäßÒä öÒéÜÖÞÖÕÖÒÝm ]bdjtgab]�abtg r]^�uabtg]^ f]^i^�c]m hd eb] �dghr]^ _`d �^chd]d �de �ni]^dm eb] eb^]ki nbi e]^
�`abibjtg]d o�g^�dc e]^ f]^�hai�dc s�jhnn]dh^r]bi]dm j`�b] hd �bih^r]bi]^ �]cabtg]^ w^im ]bdjtgab]�abtg r]^�uabtg]^ �bih^r]bi]^m _`d
�di]^d]gn]dm eb] \b]djia]bji�dc]d u�^ eb] f]^�hai�dc ]^r^bdc]dm �r]^nbii]ad[ \b] f]^�hai�dc n�jj ca]btgs]bibc nbi e]^ �di]^s]btgd�dc
e]j w^r]bij_]^i^hcj `e]^ hde]^duhaaj s�n �]bi��dki e]^ �^d]dd�dc ]bd] q`�b] e]j f]^ghai]djk`e]l h�jg�debc]d �de jbtg]^ji]aa]dm ehjj
d]�] �bih^r]bi]^ �dhrg�dcbc _`d e]^ w^i e]j w^r]bij_]^g�aidbjj]j eb]j]d �di]^s]btgd]d[

�[ \b] f]^�hai�dc]d _]^r^]bi]d eb] _`d bgd]d c]n�� w^ibk]a xy wrjhis x e]j c]dhddi]d z_\ {^[ Z|xK�~~Z ]^ji]aai]d f]^ghai]djk`ebs]j j`
�]bi �b] n�cabtg bn vbdd] _`d wrjhis Z e]j _`^ab]c]de]d w^ibk]aj[

}[ \hj \]k^]i e]j�bdbji]^j u�^ eb] �uu]diabtg] f]^�hai�dc _`n �H[ {`_]nr]^ �~~~ �r]^ e]d pf]^ghai]djk`e]l u�^�bih^r]bi]^ e]^ �uu]diabtg]d
f]^�hai�dcpm _]^�uu]diabtgi bn wnijrahii e]^ �]��rabk {^[ Hy _`n Z~[ w�^ba �~~Zm �b^e h�uc]g`r]d[


