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S�TVU�WYXIZ
[YX]\_^!`baDcdW!eVfhgi\jclk7m�X�\ konp\jclWYchZqgr\qcdkom

s XtZvupZv\qUQWOXIZ
w]k7WOnxflX�yDXIZz`|{}mL\jX�~�gow�\jclk7m�TVk7WYWOX���WGg7w�TVclmxXo�
cdWGgr�7XQZQ� s komVmV�QXQZQ�Vw]k7mVmxgrchZjZqgomxw]XIZ

��~qko��X]\�Z�{�w�gr~jX�X]\_��ki�Dc
� gonVn?ko~q\ s X5~qXIw�TVX�~�w�TVX�m?�+[L^L�7��`|�_�Iw]X�W��V~jX5�o�o�x� `b�L�5n�gr�oXIZ

���+�Q���i�V�o�o  S�TxcdZ�~qXIZvXIgr~�w�T¡~jX�n?ko~q\¢nV~jXQZqX�mL\jZ¢g£�xeVm s fdX$g s ��exZ�\jWYX�mL\�\jXQw�TVmVch¤LeVX¦¥
TVchw�T§cdZ�clm s X]�
n?X�m s X�mL\�kom¨wQgrWYX�~�gGcdmL\q~jclmxZqchw!nxgo~jgoWYX]\qXQ~jZQ©5aL\jgom s gr~ s �Vexm s fdXOg s ��exZv\qWYX�mL\�\qXQw�TxmVcd¤LeVXIZ�w]kom�Zvc s X�~
wQgrWYX�~�gªclmL\q~jcdmxZvchw�nxgo~jgoWOX�\qXQ~jZ�g7Z.eVmV«DmVki¥
mxZ.cdmY\qTVX
k7np\qcdWYcl¬Igi\jclk7mOnx~qkpw]XIZqZQ©+S�TxX Zqw�TVXQWYX
nV~qk7n�kLZvX s
cdm§\jTVcdZ�~qXQn�k7~v\ s c®­-X�~�Z�¯°~qk7W,nV~jX��DcdkoexZ�Z�\�grm s go~ s \jXQw�TVmxcd¤LeVXIZ�Zqclmxw�X�eVmV«DmVki¥
m1wQgrWYX�~�g£cdm7\j~qcdmxZqcdw
n�gr~�grWYX]\jX�~�Z gr~jX�w�koWYnVep\jX s g7Z_g�¯°eVmxw]\qcdkom$ko¯�\qTVXY^o�±Zv\q~jexw�\jeV~qXOgrm s \qTVXOw�goWOXQ~jg¢n�kLZvX7©t²³k7mxZqc s �
XQ~qcdmV�GfdXQZjZ
eVmV«DmVki¥
m�Z cdm�\qTVXtk7np\qcdWYcl¬Igi\jclk7m¦nV~qkpw�XQZjZ
nV~jk s exw]XIZ gY¯@goZv\qXQ~_grfd�ok7~qcl\qTxW´¥
TVchw�T¦cdZ_WYko~jX
g s grnV\qX s \jk¢~qXIgrfl�9\jclWYXtgonVnVfdcdwQgi\qcdkom�Z�© ²³koWYnVep\�gi\jclk7mxgrfdflu�X]ypn?X�mxZqcl�7XtWYX]\j~qchw5~jXQw]k7mxZv\q~jexw�\jclk7m��pexZqclmV�
¯°k7~5X]yVgrWYnVfdX¢ZqX��oXQ~jgof.¬�kDkoWYcdmV�¦w�grWYXQ~jg7Z��µw�komxZqc s X�~�gr�Vfdu��?X�mVX�¶V\jZ5¯°~qk7W·grm£cdmL\q~jclmxZqchw�Zv�9¯°~jX�XO�VeVm s flX
g s ��exZv\qWYX�mL\I©¸{}m s XQX s �VX�ypn�XQ~qcdWYX�mL\jgof�~qXIZveVfl\jZQ�pko�V\jgrcdmVX s exZqcdmV�G��ko\qT¦ZqclW�eVfdgr\qX s�s gr\jgGgom s ~jXQgof�clWO�
go�oXIZ��pZqTVki¥1\jTxgi\
\jTVXtgrfd�ok7~qcl\qTVW�¥2X�nV~jkon?k7ZqXªmVko\ komVfdu�w�komxZqc s X�~�gr�VfduG~qX s exw�XQZ2\qTxXtw]koWYnVeV\jgi\jclk7mxgrf
w�k7Zv\
�Vep\_grfhZqk�cdWYnV~qki�7XQZ³\qTxXtgow�w�eV~�gow]uGko¯+\jTVX5WYX]\j~qchw�~qXIw]kom�Z�\j~qexw]\qcdkom�©
¹¦ºL»-¼j½!¾ �i¿��o  Z�\j~qexw]\qeV~jXY¯°~jkoW0WYko\qcdkom���À�exw]fdc s XQgomÁ~qXIw]kom�Z�\j~qexw]\qcdkom��+�VeVm s flX�g s ��exZv\qWYX�mL\I�+nV~jkr�
��XIw�\jcl�7X�cdmD�igr~jcdgomxw]X7©
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� ����� �   ²³XY~�grnVn?ko~q\ s XO~jXQw�TxX�~�w�TVX!nV~j�QZqX�mL\jX�eVmxX�\jXQw�TVmxcd¤LeVX s�� gi��exZv\qXQWYX�mL\ s X�¯@gocdZjw]XIgrepy�cdmp�
s ��n?X�m s gomL\qX s XIZµn�gr~�grWYU]\j~qXIZ�clmL\j~qcdmxZqUQ¤LeVXQZ s XQZ�w�goWO�Q~jg7Z�©��µXQZ�\qXQw�TxmVcd¤LeVXIZ+Zv\jgom s go~ s Z s�� gr��exZv\qX�WYXQm7\
s X.¯@grchZqw�XQgreVy�w]k7mxZqc s UQ~qXQmL\�w�XQZ�n�gr~�grWYU]\j~qXIZ?w�koWYWYX s XQZµclm�w]komxmLexXQZ s gomxZ�fdX�nV~qkpw�XQZjZvexZ s�� k7np\qcdWYcdZjgi\jclk7m�©
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wQgrWY��~�goZ5ZqkomL\!wQgrfhw]eVfd�QZ���n�gr~q\qcd~ s XGfhg�Z�\j~qe�w�\qex~qX¢^7��X]\!fhg¦n?k7Zqc®\jclk7m s XQZtwQgrWY��~�goZQ©
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wQgrWY��~�goZ��O¬�kDk7W´�igr~jcdgo�VfdXo�L\qcd~qXQmL\ eVm����QmV�]¶�w�X5mVkom�mV�Q�ofdcl�7XQgo�VflX s Xtw�X]\_gr��exZ�\jX�WYX�mL\ s X�¯@gocdZjw]XIgrepy
cdm s �Qn�XQm s gom7\ s XQZ s k7mVmV��XIZ s X�w�goflcd�V~�gr�7Xo©�À�m¡X]­-X]\Q�ãflXIZt~j�QZqeVf®\�gi\�Z!X�yDn?��~jcdWOXQmL\jgreVy£ZqeV~ s komVmx��XQZ
ZqcdW!eVfd��XIZ¸X]\³~q�QX�fdflXIZ¸WYkomL\q~jX�mL\ã¤Le � eVmVXª~q� s exw�\jclk7mGmVkr\�gr�VfdX s e¢\qX�WYnxZ s XªwQgrfhw]eVf?grcdmxZqc�¤Le � eVmVX fd���7U�~jX
goWY��fdclk7~jgr\qcdkom s X�fhgOnV~j�Qw]chZqclk7m s X5fhgO~qXIw]k7mxZ�\j~qe�w�\qcdkom�WY�]\q~jch¤7exX�ZqkomL\
fhZ
ko�p\jX�mDeVXIZ�©
�(¾ �I� ¼ ��� � ��  cdmL�igo~qchgrmxw�Xªnx~qko��XQw�\jcl�7Xo�pgi��e�Z�\jX�WYX�mL\ s X�¯@grchZjw]XQgoepy��p~qXIw]k7mxZ�\j~qe�w�\qcdkom�WY�]\q~jch¤7exXo©
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kr¯+exmV«DmVki¥
mxZ
grm s \jk�\jTVX�¯°ko~jW ko¯µ\qTxXtw]k7Zv\2¯°eVmxw�\jclk7m�©
��grmDu gonVnVfdcdwQgi\jclk7mxZ5kr¯ WYX�\q~jcdwG~jXQw�komxZv\q~jexw]\qcdkom��.grm s cdm nxgo~v\jcdw�eVfhgr~t~jko�?kr\jcdwG�DchZvcdkom gonVnVfdcdwQgi\jclk7mxZ��
mxX�X s g�w]k7WOnxep\jgr\qcdkomxgof.Zqn?X�X s w]fdk7ZqXO\qk�~jXQgrfl��\qcdWOX7©�S�TDexZQ��cl\tcdZ�X�yL\j~qXQWYX�fdu�clWYn?ko~q\jgom7\�\qk�TxgÐ�7XOg
¯@g7Z�\�grfd�ok7~qcl\qTVW s XIZvnxc®\jX_\jTVXªfhgr~j�oX_mLexW!�?X�~2kr¯µcdWGgr�oXIZ¸exZqX s ¯°ko~³\qTVX�~jXQw]k7mxZv\q~jexw�\jclk7m�©�S�TxX_nV~jclWGgo~qu
k7�p��XQw]\qcd�oX�kr¯?\qTxcdZ�~jXQZqXQgo~jw�T�~qXQn�k7~v\¸chZ.\jk5clmD�oXIZ�\jcl�Lgi\jX2g�mVXQ¥ ¯@g7Z�\¸�xeVm s fdX_g s ��exZ�\jWYX�mL\¸WYX]\qTxk s \jk5��X
e�ZvX s clm¢~jXQgof®��\qcdWYX_grnxnVflchw�gr\qcdkomxZQ©��ªZ³gomGX]yVgrWYnVfdX ko¯�~qk7��ko\qchw
grnVnVfdchw�gi\jclk7mGmVX�X s cdmV�!gtTDeV�7X grWYkoexm7\
ko¯³w]k7WYnVep\jgr\qcdkom���w�komxZqc s X�~�\qTxXOWYXIgoZqeV~qXQWYX�mL\�gom s \jTVXO\q~�gow�«Dclmx��ki�oXQ~_\jclWYXYkr¯ã\qTVXG^o�±WYk s X�f�ko¯
gYWYki�DcdmV�YmVkomp� ~jcl�7c s ko�p��XIw�\_e�ZvcdmV�¢ZqX��oXQ~jgof-¬�kDkoWYcdmV�¢w�goWOXQ~jg7Z�©ã{}m¦ko~ s X�~�\jk¢gow�w�koWYnVfdcdZqT¦Zve�w�T s c®¯Ú�
¶?w]eVfl\�gonVnVfdcdwQgi\jclk7mxZ��?\jTVX��xeVm s fdXOg s ��exZv\qWYX�mL\�\qTxgr\�¥2XOnV~qk7n�kLZvX!cdZ��xg7ZvX s kom¨nxgr~�grWYX]\jX�~jcl¬Qclmx�G\qTVX
~jXQw�komxZv\q~jexw]\qcdkom¢nV~jko�xflXQW �Du¢exZqclmV�O\jTVX5^o� Zv\q~jexw�\jeV~qX5gom s \jTVXtw�goWYX�~�gtX]yD\j~qcdmxZqcdw�nxgo~jgoWOX�\qXQ~jZ³�Vep\
¥
cl\qTxkoep\.w]kom�Zvc s X�~jcdmV��\qTVX�w�goWYX�~�g�clmL\q~jcdmxZvchw�nxgo~jgoWYX]\qXQ~jZ s XQZqnVcl\qX³\qTVXã¯@gow�\+\qTxgr\µ\jTVX�u5gr~jX¸eVmx«Lmxki¥
mxZ�©
S�TxX_«oXQuYc s XIgtchZ¸\jk�n�gr~q\qchgrfdfluO¥³k7~q«Ocdm�gtnx~qko��XQw�\jcl�7X_Zqnxgow�X ¥
TVchw�T�chZãcdmD�Ðgo~qchgrmL\¸\jk�wQgrWYX�~�g5cdm7\j~qcdmxZqcdw
n�gr~�grWYX]\jX�~�Z�©�� �oXQmVX�~�grf¸gonVnV~jk7g7w�T�\qk�cdmD�Ðgo~qchgrm�w]XO\qTVXQko~ju¦¯°ko~tZqupZ�\jX�WGgi\jcdwQgrfdflu$X]yD\q~�gow]\qcdmV��clmD�igr~jc®�
gomL\jZ�chZ¸�7cl�7X�mY�Du ��cdX �7~qk7eVnO\qTVXQko~ju��d��[�� ©��ª�L�DcdkoexZqfduo�i\jTVX�~jX_gr~jX
�igr~jclk7exZ.¥�gÐuDZ.cdm¢¥
TVchw�TYclmD�igr~jchgrmxw�X
\jk�w�goWYX�~�gYnxgr~�grWYX]\jX�~�Z
w�gom¦��X�ko�p\�grcdmVX s © [xko~ªX]yVgrWYnVfdXo�?ZvcdWYnVflX�clmD�igr~jchgrmL\jZ2\jk¢¯°kpw�gofµfdX�mV�o\qT�grm s
nx~qcdmxw]cdnxgof�n�k7clmL\_TxgÐ�7Xª�?X�XQm¦nV~jkon?k7ZqX s clm��d�=I���¯°k7~ ~jko�?kr\qchw�Z
gonVnVfdcdwQgi\jclk7mxZ�©³²³k7mL\q~�gr~jclfduY\qkGnV~jX��DcdkoexZ
¥2ko~j«-��cdm�\jTVchZª~jX�n?ko~q\_¥2X s k�mVko\�fdclWYcl\ª\jTVXOclmD�igr~jcdgomxw]Xt\qk�¯°kDwQgrf�flXQmV�r\jT¨gom s nV~jclm�w]cdnxgrf.n?kocdm7\��Vep\
¥2X!X�ypnVflk7c®\�clmD�igr~jchgrmxw�X�\qk�grfdf�\qTxXOwQgrWYX�~�gGcdm7\j~qcdmxZqcdw!nxgr~�grWYX�\qX�~�ZQ�V¯°kofdfdki¥
clmV��grm�c s XQg�nV~jkon?k7ZqX s cdm
� W
� ��¥
TVX�~jX!cdmD�igr~jcdgomxw]X�cdZªko�p\�grcdmVX s �Du�g�w�Txgrmx�oX!ko¯ãnV~jkr��XIw�\qcd�oX�w]kDko~ s cdmxgi\jXQZQ©�S�TDexZQ�?\qTVXOmDeVW!�?X�~
ko¯�eVmV«DmVki¥
mxZ_clm$\qTVX��VeVm s fdX�g s ��exZv\qWYX�mL\�konp\jclWYcd¬Qgi\jclk7m¦nV~jko�VfdX�W w�gom¦��XOw]k7mxZvc s XQ~jgo�Vflu�~qX s exw�X s ©
À¸�oX�mYcl¯-\qTVX_w�koWYnVep\�gi\jclk7mxgrfVw�k7Zv\¸clmY\jX�~jWYZ¸kr¯µ²2� �§\jclWYX
chZ�\qTxX
«oX�u�cdZjZqeVX
kr¯?\qTVchZ¸~jX�n?ko~q\Q�Lg5ZvXIw]k7m s
k7�p��XQw]\qcd�oX ko¯�koeV~³¥³k7~q«�cdZã\qktT�gÐ�oX_g�¯@g7Z�\�w]k7mL�7X�~j�oXQmxw]X�kr¯-\jTVX_k7np\qcdWYcl¬Igi\qcdkom�nV~qkpw�XQZjZ�¥
c®\jTVkoeV\³fdkLkLZ��
cdmV�ª\qTVX g7w�w�eV~jg7w]u�kr¯�\qTVX
Zqkofdep\qcdkomµ©��ª�D�Dclk7exZvfduo�Ð\jTVX
gowQw]eV~�gow�u5kr¯�^7�zWOXIgoZqeV~jX�WYX�mL\jZ�cdmxw]~jXQg7ZvXIZµ¥
cl\qT
\jTVX!mDeVW���XQ~ªko¯³w�goWYX�~�goZ gom s! k7~ \jTVX!mDeVW���XQ~ªko¯ãclWGgo�oXQZQ© { ¯¸\jTVXOmLexW!�?X�~�kr¯ãw�goWYX�~�goZ
cdmxw]~jXQg7ZvXIZ��
Zqk s kLXIZ \jTVXOmLexW!�?X�~�kr¯ãeVmx«Lmxki¥
m$w�goWOXQ~jg¢nxgr~�grWYX]\jX�~�Z cdm¨g�Z�\�grm s go~ s �VeVm s fdXYg s ��exZv\qWYXQm7\I©"�ªm
\jTVXYw]komL\j~jgo~qu7�V\qTxX��Vexm s fdXOg s ��exZv\qWYX�mL\�nV~qk7n�kLZvX s clm$\qTVchZ�~qXQn�k7~v\ s kDXQZªmVkr\5g sVs grmDu¦ZveVnxnVflXQWYX�mp�
\�gr~juYeVmV«DmVki¥
m�wQgrWYX�~�gtnxgo~jgoWYX]\qXQ~ãcdm¢\jTxgi\ w�g7ZvX7©�²³k7mxZqXQ¤LeVX�mL\jflu7�L¥2X_XQflcdWYclm�gi\qXª\qTxX�n?k7ZjZqcl�Vcdfdc®\�uO\qk
¶�m s �pcdm�\jTVX�mVkomp� fdclmVXIgr~2konp\jclWYcd¬Qgr\qcdkom��DfdkDwQgrf-WYclmxclWGgO¥
TVchw�T�WGgÐuG��X s exX_\jkYw�ko~j~qXQfdgr\qcdkomG�?X]\�¥2X�XQm
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cdmL\q~jclm�Zvchwªgom s X�yD\q~jclmxZqchw_nxgo~jgoWYX]\qXQ~jZ³kr¯+\qTVX5wQgrWYX�~�gV©.À.ypn�XQ~qcdWYX�mL\jgof-~qXIZveVfl\jZQ�pko�V\jgrcdmVX s exZqclmx�OZqclWO�
exfdgr\qX s¡s gi\�g¨gom s ~jXQgof³cdWGgr�7XQZQ�ãZvTxki¥ \qTxgr\Yk7eV~Ygrfd�oko~jcl\qTVW mVko\Yk7mVfdu£w�komxZqc s X�~�gr�Vfdu£~qX s exw�XQZ�\qTVX
w�koWYnVep\�gi\jclk7mxgrf�w�k7Zv\��xep\_grfhZvkOcdWOnx~qki�7XQZ³\qTVXtg7w�w�eV~jg7w]uGko¯µ\qTxX5~qXIw]kom�Z�\j~qexw]\qcdkom�©

� ��� 
 % *+
2�.�]�2�!�����!���	�t* % ����	
{}m�\qTVchZªZqXQw]\qcdkom��?¥2X!�ocd�oX�\jTVXOmVXQw�XQZjZqgo~qu�\qTVXQko~jX]\qchw�gofµ�xg7w�«D�o~jkoeVm s grm s ¥³X�clmL\j~qk s exw�X5\qTxX!WGgi\jTVX]�
WGgr\qchw�grf�mxkr\jgr\qcdkomxZ�e�ZvX s cdm�\qTVchZ
~jX�n?ko~q\Q©


���
 ����������������� �!�"�#�%$�&'�(���%��$!)
�µX]\+*-, �?X_\jTVXªgo�xZvk7fleV\qX
¯°~�grWYXªgr\v\�gow�TVX s \qk!g!~qcd�oc s k7�p��XQw]\Q©���X]\2\qTxXª^o� n?kocdm7\/.¦��Xª\qTVXªko~jcl�7clmGko¯
¯°~�grWYX0*�grm s \jTVX w]XQm7\jX�~�ko¯�nV~jkr��XIw�\qcdkom �@ZqX�X [�cd�oeV~jXª�
��©���X�\�\qTVX
nVfhgrmxX2ko¯�nV~jkr��XIw�\jclk7m21���X
nxgo~jgoflfdX�f
\jkG\qTxXtnVfhgrmVX���34 576 34 8 �]©���^o�(n�k7clmL\_¥
cl\qT$TVkoWYko�7X�mVXQkoexZ
w�kDko~ s clm�gi\qXIZ:9�;=<?>A@7; 6CB ; 6ED ; 6GFIH �°¥
cl\qT
~jXQZqn?XQw�\�\jkY¯°~jgoWOXJ*-,��ãchZ
nV~jkr��XIw�\jX s \qkO\qTVX5n?kocdmL\#KL;�<M> 5 ; 6�8 ; 6GFIH komN1=O

P ; K ; <RQJS TLU(9 ; 6 �����
¥
TxX�~jX P ;�chZãg5n?k7Zqcl\qcd�oX Zjw�grfhgr~¸¯@gow�\jko~I� S gom s T go~qX
~jXQZqn�XIw�\jcl�7X�fdut\qTxX ~qko\jgr\qcdkomGgrm s \jTVX
\j~jgomxZvfhgi\jclk7m
�?X]\�¥2X�XQm�¯°~�grWYXV*-,5grm s *�© �µX]\-W�<YX�Z£�?X�\qTVX��9^�[
�
�¸�7XQw�\jko~
w]k7mL\jgrcdmVcdmV��\qTVXtgryDchZ2kr¯�~qko\jgi\jclk7mNZ
gom s \jTVXOgomV�ofdXtko¯ã~qko\jgr\qcdkom\X �^]N_`X�acbd1 ��©�{ ¯Ve Wgf hÁcdZ_\qTVXYZq«oX�¥ ZquDWOWYX�\q~jcdw�WGgi\q~jcly�g7ZqZqkpw]chgi\qX s
\jkÁ�oXIw�\qk7~iWL��\qTVXQm S <kjGl�m�>Ce WGf h H © �µX]\7no<p> T 6 W H ��X�\qTVX � J�[
�
�O�oXQw]\qk7~¢w]komL\�grcdmVclmx� �7flk7�xgrf
w�kDko~ s clm�gi\qXIZOkr¯tgrmzkon?X�m§ZqeV�xZqX]\7qsrutwvx[zy={|>~} H ©=S�TVX¦�7XQw]\qko~�K ; >�n 6 9 ; H s XQn�XQm s Z�kom;\qTVX
n?k7Zqcl\qcdkom�n�kr¯�\qTxXtw�grWYXQ~jgOgrm s kom�\jTVXt^o� w�kLk7~ s clmxgr\qXIZ�9 ; kr¯µ\jTVX5n?kocdm7\I©
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[�cd�oeV~jXY�IO¸��X�~�Zvn?XQw]\qcd�oX�nV~jkr��XQw]\qcdkom�kr¯�^o�Nn?kocdmL\jZ
cdm�\jTVX�¯°~�grWYXJ*�©
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�¸clmVTxkofdX!w�goWOXQ~jg7Z�n�XQ~v¯°k7~qW gYn?X�~�Zvn?XQw]\qcd�oXtnV~jkr��XIw�\jclk7m�ko¯.g�^o��n?kocdmL\Q©�� ki¥2X��7X�~I�D\qTVX�n�k7clmL\VK ; cdZ
mxkr\ s cd~jXQw�\jflu WYXQg7ZveV~jX s �Du¨\qTVX�w�grWYXQ~jg7Z�©¦S�TVX¢cdmp¯°k7~qWGgi\jclk7mÁ�ocd�oXQmÁ�Lu£g¦nVcdmVTVk7flX�w�grWYXQ~jg�chZ!gom
cdWGgr�7X_n?kocdm7\�
 ; ©¸S�TVX�n?kocdm7\�
 ; <o>�� ; 6�� ; 6GFIH ko��ZvXQ~q�7X s cdm¢\jTVX�clWGgr�7X��
�D\�gr«7X�m�gr\³\jTVX�n�kLZvcl\qcdkom�*��
s X�n?X�m s Z kom�\qTVXtwQgrWYX�~�g!cdmL\qXQ~qmxgof�nxgr~�grWYX�\qX�~�ZgO
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¥
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��,!gom s � ,Ogr~jX5\qTxXOw�kLk7~ s clmxgr\qXIZ kr¯�\jTVX!nx~qcdmxw]cdnxgof+n?kocdmL\ �@nVc®ypXQfdZ ��� ��� cdZ_\qTxX�WYX]\j~qchw5¯°kpwQgrf�flXQmV�r\jT
�@WYX]\qXQ~jZ ��� �"! X]\ �"- gr~jX¦\jTVX$WGgr�7mVcl¶�w�gr\qcdkomxZG~jXQZqn?XQw�\jcl�7X�fdu¡cdm§\jTVX 34 � grm s 34 � s cd~qXIw�\jclk7mxZ �@nVc®yD�
XQfdZ  WYX�\qX�~�Z ���³gom s *§chZO\qTVX¦grmx�ofdX��?X]\�¥2X�XQm \jTVXQZqX¦giypXQZQ©zS�TVX¦clWGgo�oX6��>�n 6 � H s X�n?X�m s ZGkom¡\qTVX
cdmL\q~jclm�Zvchw_n�gr~�grWYX]\jX�~�Z¸kr¯+\qTVX5wQgrWYX�~�gV©T[Vk7~³\jTVX�Zqgo«oX�kr¯+ZqclWYnVfdchw]cl\�uo�p¥2Xª¥
cdflf�gofdZqk!e�ZvXª\qTVX�¯°k7flfdki¥
clmx�
XI¤LeVcl�igoflXQm7\
mVko\jgr\qcdkom�kr¯�\qTVXtwQgrWYX�~�g!n�gr~�grWYX]\jX�~�ZGO
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��7�98 : ��,

] ; �98 � ,
] ] F

45
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¥
TxX�~jX � 8 < � � � ! chZ \jTVXO¯°kpw�grf�fdX�mV�o\qT$WYXIgoZqeV~qX s clm¨nVclyDXQf9� : < 3 � � � ! %('$) >3* H chZ \jTVXYZv«7X�¥�grm s; < � - . > � ! /�021 >3* H H chZ�\qTVX5g7Zvn?XQw]\ ~jgr\qcdkx©
< / * % ��

�ã���>=t
 �+#��t�2

� ���?=��t*����!�!��� % �³����

*+� #��t*��!��
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*��
{}mD�igr~jchgrmxw�X¸\qk�w�goWYX�~�g cdm7\j~qcdmxZqcdw³nxgo~jgoWOX�\qXQ~jZ�w�gom!�?X2k7�p\jgoclmxX s cl¯x\jTVX�~jX�X]ypchZ�\�g_mxkomp�}ZvcdmV�7eVfdgo~ �9^�[¸^ �
WGgr\q~jc®y�@´WYXQg7Zvex~qX s ¯°~jkoW cdWGgr�7Xª¯°XIgi\jeV~qXIZ��VZqexw�T�\qTxgr\gO

@ <A�7B 6
¥
TxX�~jXCB chZ5g�WGgr\q~jc®y$k7mVfdu s X�n?X�m s clmx�¦kom¨\qTVXG^o�´w]kDko~ s cdmxgi\jXQZ�kr¯³\qTVXGk7�p��XQw]\�¥
cl\qT£~jXQZqn�XIw�\�\qk
¯°~�grWYX2*�©!S�TxX�WGgi\j~qclyD@ wQgrm¨��XOexZqX s \jk s X]¶xmVXYgFEHG!nV~jkr��XIw�\jcl�7X�Zqnxgow�XJI!©tS�TVX!\j~jgomxZv¯°ko~jWOX s
n?kocdmL\LK ; �MI=cdZgO K ; <N@JOQP>
 ; 6 K ; �RI >�n H�S � I �

[x~qk7W�mVki¥�k7m�¥2X�¥
clfdf�~qX�¯°X�~2\qkO\jTVX�\q~�grmxZv¯°ko~jWYX s Zqnxg7w]XCI >An H g7Z�grm"S�cdmD�Ðgo~qchgrmL\ UªZvnxg7w]X�¥
TVX�~jX�\qTVX
cdmD�igr~jcdgomxw]X
chZã~jX�fhgi\jX s \jk!w�goWOXQ~jg�cdmL\q~jclm�Zvchw nxgo~jgoWYX]\qXQ~jZQ©µ{ \2cdZãXQg7Zvu�\qk!ZqTVki¥;\qT�gi\ã\jTVX \j~jgomxZv¯°ko~jWOX s
cdWGgr�7XOn?kocdmL\?K ; s kLXIZ5mVko\ s X�n?X�m s k7m \qTVX¢cdmL\q~jclm�ZvchwYnxgr~�grWYX�\qX�~�Z�kr¯2\qTxX�w�goWOXQ~jgx©¢{}m s XQX s �+¯°~jkoW
XI¤Lexgi\jclk7m �9^ �³¥³X5k7�p\jgoclm(O

K ; <N@ OQP 
 ; <AB OQP � OQP �\K ; <�B OTP K ; S
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S�TxX�~jX]¯°ko~jXo�,K ;-k7mVfdu s X�n?X�m s Z�kom!\qTVX
n?k7Zqc®\jclk7m�ko¯V\qTxX w�grWYXQ~jg_¥
c®\jTO~jXQZqn?XQw�\.\jk_\jTVX
ko�xZqX�~j�oX s ko�V��XQw�\
gom s kom�cl\jZª^o�(Zv\q~jexw]\qeV~jXo© �¦gr\q~jc®y @ w�gom¦��Xt�xeVclfl\ª�Du�gr~j�Vc®\j~jgo~qcdfdu�w�TVkDk7Zqclmx�Y\qTV~jX�X5mVk7m�w]k7flfdclmxXQgr~
cdWGgr�7XOn?kocdmL\jZ5g7Z�nV~qk7n�kLZvX s cdm � W���© �_ki¥³XQ�oX�~I�-\qTxXY\q~�grmxZv¯°ko~jWGgi\qcdkom¨nV~jkon?k7ZqX s clm � W
� s XQn�XQm s Z5k7m
\jTVX�w�Txkochw]X¢ko¯2\jTVX¢\jTV~jX�X�n?kocdmL\jZ�grm s \jTVX¢\j~jgomxZv¯°ko~jWOX s w]kDko~ s cdmxgi\jXQZ K ; gr~jX�grfhZqk¦clmD�igr~jcdgomL\t\qk$g
~jkr\�gi\jclk7mF; � gr~jkoeVm s \qTxX 34 � giypchZ³ko¯+¯°~�grWYXJ*�©�{}m�k7~ s X�~2\qkGgÐ�ok7c s \qTVXtZqX�fdXQw]\qcdkom�kr¯�\qTVX5n?kocdmL\jZQ�p¥³X
nx~qk7n�kLZvX�g s c®­-X�~jX�mL\
WYX]\jTVk s \jkGw]koWYnVeV\qX�\qTVX5nx~qko��XQw�\jcl�7X_\j~jgomxZv¯°ko~jWYgr\qcdkom7@�©�S�TVchZ
WYX]\qTxk s exZqXQZ
goflf�gÐ�igoclfhgr�VfdXª¯°XQgi\jeV~jXQZ�cdm�\jTVX5cdWYgo�oX7©

����
 �')/� �w�����w)#�������R�:�%$�&�������� �!� ��� �=)#�
	E$ � � ���%� $/)
apeVnVn?k7ZqX!\jTxgi\��Án�k7clmL\�Z���mVko\�goflf.w]k7flfdcdmVXQgo~Q�-gr~jX�gÐ�igrcdfhgr�VfdX!cdm$cdWGgr�oX �
©���X�\�
 8 ��X�\qTxX!¯°k7flfdki¥
clmx�
ZquDWYWOX�\q~jcdw �9^�[¸^ �³WGgi\j~qcly O
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;�� P 
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4 ��������5
S

S�TxcdZ�WGgi\j~qcly���w]k7WOnxep\qX s exZqcdmV��goflf�k7�xZqX�~j�oX s n�k7clmL\jZQ� s XQn�XQm s Z�k7m wQgrWYX�~�g¢cdmL\q~jclmxZqchw�n�gr~�grWYX]\jX�~�Z
gom s c®\ Txg7Z
gYZvcdWYnVflX5�7X�k7WOX�\q~jcdwªWYXQgomVclmx�x©�{}m s XQX s �pcl¯ O
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���� P P � P G � P v� P G � G G � GCv� P v � GCv F

45
6

\jTVX�m � P v grm s � G v gr~jXª\qTVX5w]kDk7~ s cdmxgr\qXQZ2ko¯µ\qTxX�w�X�mL\q~jkoc s ko¯µ\jTVX��$n?kocdm7\�Z��p¥
TxclfdX � P P � � P G grm s � G Ggo~qX¢\qTVX�WOk7WYX�mL\jZ�kr¯ cdmVX�~q\qchg¦ko¯
\qTVX�n�k7clmL\�Z�go��k7ep\!\jTVX�k7~qcd�ocdm giypXQZQ©¨aDcdWYclfhgr~jfduo��fdX]\�
 � ��X�\qTVX
¯°k7flfdki¥
cdmV��n?k7Zqcl\qcd�oX5ZvuDWYWYX]\j~qchw��@^([¸^ �ãWYgr\q~jc®y O
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4 ��������5
S

S�TxcdZ5WGgr\q~jc®y komVfdu s XQn�XQm s Z!kom \qTVX¢Zv\q~jexw]\qeV~jXGkr¯�\qTxXGko�p��XIw�\!grm s kom£c®\�Z5n?k7Zqc®\jclk7m ¥
cl\qTÁ~jXQZqn?XQw�\
\jk�¯°~jgoWYX7*�©�aDcdmxw]X 
�;#< �\K�;���
 8 w�gomÁ��X¢¥
~jcl\v\qXQm goZ5g�¯°exmxw�\jclk7mÁkr¯�
 � grm s ko¯³\jTVX�w�goWYX�~�g
cdmL\q~jclm�Zvchw�nxgr~�grWYX]\jX�~�Z��LO
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{ \ chZ
n?k7ZjZvcd�VfdXª\jk s XQw�koWYn�kLZvX 
 8 grm s 
 � exZqclmx�¢gG²³TxkofdXQZq«Lu s XQw]k7WYn�kLZvcl\qcdkom�goZgO
 � < � � � �� �����
 8 < � 8 � �8 � � �

¥
TxX�~jX � � grm s � 8 gr~jX�eVnVn?X�~
\j~qchgrmV�7eVfhgr~�WGgi\q~jchw]XQZQ©¸S�TDexZQ�p¯°~qk7W XQ¤Lexgr\qcdkomxZ�� J �]����� ��grm s � � �2¥³X
k7�p\jgoclm(O � 8 <A� � � �
W �

�_kr\jX_\jTxgi\ � � s kDXIZ³mxkr\ s X�n?X�m s kom�� �D\qTDexZ�w�TVkDk7ZqcdmV�6@ < � 8 \qTxXª\j~jgomxZv¯°ko~jWOX s Zqnxgow�X s X�¶xmVX s
�Du¢XI¤Lexgi\jclk7m �!I �2chZ�clm s X�n?X�m s XQmL\_kom�w�goWOXQ~jg�cdm7\j~qcdmxZqcdw�nxgo~jgoWYX]\qXQ~jZgO

K�< � OQP8 
 < � OTP� �DOTP(
 < � OTP� �DOTP(�\Ks< � OTP� K
�_kr\jXª\jTxgi\ � 8 chZ�XQgoZqcdflu¢k7�p\jgoclmxX s ¯°~qk7W�\qTVX�²³TxkofdXQZq«Lu s XQw�koWYn�kLZvcl\qcdkom�kr¯�WGgi\q~jcly 
 8 O

@ < � 8 <
�����
� � P P 3 � GP v 3 > � P G 3 � P v � GCv H G� G G 3 � GGCv

� > � P G 3 � P v � G v H G� G G 3 � GG v � P v
] � � G G 3 � GG v � G v] ] F

4 ���5 S
S�TxXtw]koWYnVeV\jgi\jclk7m�ko¯�@´¯°~jkoW clWGgo�oX�n�k7clmL\�Z
cdZ X]yD\q~jX�WYX�fdu�Zv\jgo�VflXtZqcdmxw]X5cl\ cdZ �xgoZqX s kom¦gÐ�oXQ~jgo�ocdmV�
WYXIgoZqeV~qXQWYX�mL\jZQ©�S�TxcdZ³cdZ³nV~jki�oXQmO�DuGZqclW�eVfdgr\qcdkomG~jXQZqeVfl\jZ³ko�p\�grcdmVX s ¥
cl\qT �\< F ]I]tn�k7clmL\jZ³~�grm s k7WYflu
s cdZv\q~jcl�xep\qX s clm g�ZqnVTVXQ~qX�¥
c®\jT���< F ]��
	,~jg s cle�Z�©¦S�TVX¢cdWGgr�7X¢w]kDko~ s cdmxgi\jXQZ5ko¯�XIgow�T£n?kocdm7\Ogr~jX
w�ko~j~qexnp\qX s ¥
cl\qT�grmtg sxs c®\jcl�7X���gre�ZqZqcdgom5mVkochZqX¸¥
c®\jT5¬�XQ~qk WYXIgrmtgrm s clmxw�~qXIgoZqclmx� Z�\�grm s go~ s�s XQ�Dcdgr\qcdkom�©
[xko~�XQgow�TÁ�igofleVX�kr¯ � ��¥2X�w]k7WYnVep\qX�\qTVX�WYXQgom grm s \jTVX�Zv\jgom s go~ sÁs XQ�Dcdgr\qcdkom��.ki�oXQ~�
 < F ]I]I]�]
ZjgrWYnVfdXQZQ��kr¯³\qTVXY~jX�fhgi\jcl�7X!X�~j~jko~�Z_k7m�\qTxXOXIZ�\jclWGgr\qX s WGgi\j~qcly��@�© ��X�\ �� ;��¢grm s � ;��Y�?XY~qXIZvn?XQw]\qcd�oXQflu
\jTVX���� X�mL\q~jcdXQZGko¯�XIZ�\jclWGgr\qX s WYgr\q~jc®y �@ gom s kr¯�\qTxX�\q~jeVX�WGgr\q~jc®yA@�©(aDcdmxw�X �� G P < � G P < ]V��� v P < � v P <R]x� �� v G < � v G <R]�gom s �� v v < � vCv < F �.¥2X�w]k7WYnVep\qX�\qTVX�¯°kofdflki¥
cdmV�¦¶��oX¢~jX�fhgi\jcl�7X
XQ~q~jko~�ZgO �� ;�� 3 � ;��� ;�� >�� 6 � H ����> FI6GFIH 6 > FI6 b HC6 > F�6 } H 6 > b 6 b H 6 >~b 6 } H��

S�TVX�~qXIZvexf®\�Z_nVfdkr\q\qX s clm [�cl�7eV~qXO�¢ZqTVki¥=\qTxgr\ª\jTVX�gÐ�7X�~�gr�oX�~jX�fhgi\jcl�7XtX�~j~qk7~ kom �@ 3 @ ~jX�WGgoclmxZ
ZqWGgrfdf s XIZvnxc®\jX � clm�w]~jXQgoZqXQZQ© �ª�D�Lcdkoe�Zvfdu¢\jTVX�Zv\jgom s gr~ s¦s XQ�Lchgi\jclk7m¦kr¯.\qTxX!X�~j~jko~
cdmxw]~jXQg7ZvXIZ
�Vep\�c®\�cdZ
ZqWGgrfdfpX�mVk7eV�oT!\qktw�komxZqc s X�~��@�goZ�g��oXQ~qu5�7kLk s grnVnx~qkÐypcdWYgr\qcdkomtko¯T@¦©�S�TVchZ�chZ.�oXQ~qu5cdWYn�k7~v\�grmL\¸Zvcdmxw]X
WGgr\q~jc®y��@ ¥
cdflf?�?X_exZqX s cdmG\qTxX�w�k7Zv\¸¯°eVmxw]\qcdkom¢WYcdmVclWYcd¬�X s cdmG\qTVXª�VeVm s flX�g s ��exZv\qWYXQm7\I©! ¨Xª¥
clfdf?ZqX�X
cdm�\qTVX5mVX�yD\_ZveV��ZvXIw�\qcdkom�\qTxgr\ TxgÐ�Dclmx�OgO�okDk s grnVnV~jkÐypclWGgr\qcdkom¢ko¯µ\qTxX�\q~jeVX�WYgr\q~jc®y7@´goflfdki¥ Z2exZ2\qk
w�ko~j~qXIw�\jfluGXIZ�\jclWGgi\jX SvgOn?k7Zv\qX�~jcdko~jc�U_\jTVXtw�goWYX�~�g!cdmL\q~jclmxZqchwªn�gr~�grWYX]\jX�~�Z�©
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deviation τ
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mean τ
23

[�cd�oeV~jX³�%Oµ�
X�fhgi\jcl�7XãXQ~q~jko~�k7m5\qTxX³XQm7\j~qcdXQZ+kr¯p\jTVX2WYgr\q~jc®y?@ XQZv\qcdWYgr\qX s ¥
c®\jT�gomtclm�w]~jXQgoZqcdmV�_Zv\jgrm s gr~ s
s X��Dcdgr\qcdkom¦ko¯¸mVkochZvX!kom¦nVclypX�f.w]kDko~ s cdmxgi\jXQZQ© S�TVX!WYXQgom�grm s \qTVXOZ�\�grm s go~ s¦s X��Dcdgr\qcdkom¦ko¯�\qTVX�X�~j~qk7~
go~qX�Zqe��¢w]cdX�mL\qfdu�ZqWGgrfdf-\qkGw]k7mxZvc s XQ~ �@´g7Z
gO�okDk s gonVnV~jkÐyDcdWGgi\jclk7m�kr¯+\qTVX�\j~qexX5WYgr\q~jc®y7@�©
���^
 �L$ � �����%� )��?� � � ��� �?� �w� � � � ��������� �?��$!��� �(��� $ ���	�
[x~qk7W XI¤Lexgi\jclk7m �
W �]�?\qTVXOw�grWYXQ~jgYnxgo~jgoWYX]\qXQ~jZ_w�grm$��XOw]koWYnVeV\qX s SvgGn?k7Zv\qXQ~qcdko~jc � goZªgG¯°eVmxw]\qcdkom�ko¯
\jTVX5«DmVki¥
m�WYgr\q~jc®y � 8 grm s ko¯+\jTVX5eVmV«DmVki¥
m�WGgi\q~jcly � � O

� < � 8 � OTP� �v�Q� �
apclmxw�X�\qTVX5WGgr\q~jc®y � 8 chZ
WYXQgoZqeV~jX s ¯°~qk7W´cdWGgr�oX�n?kocdmL\jZ w�ko~j~qeVnV\qX s �Du�mVk7cdZqXo�pk7mVfdu�grm�XQZv\qcdWGgi\jclk7m�� 8 w�gom��?X5exZqX s \qkGw]k7WYnVep\qXtgom�XIZ�\jclWGgr\qX s WGgi\j~qcly�
� O


� < �� 8 
� OTP� �v�o���
¥
TxX�~jX 
� � chZ grm�XQZv\qcdWGgi\qcdkom�ko¯+\jTVX5eVmV«DmVki¥
m�WGgi\q~jcly � � ©ã�ªeV~qcdmV�Y\jTVX5�VeVm s flX!g s ��exZv\qWYX�mL\I�V¥³X
¥
cdfdf�w�TxgrmV�7X \jTVX�XQZv\qcdWYgr\qcdkom 
� � \q~juDclmx�!\jk!¶xm s \jTVX�\q~jeVX�WYgr\q~jc®y�©¸aDeVnxn�kLZvXª\qTxgr\�\qTVX�WGgi\j~qcly 
� �
chZ�n?X�~q¯°XQw�\jflu¨XQZv\qcdWGgi\qX s �@c9© Xo©Y¥2XYTxgÐ�oX 
� � < � � ��©G{}m¨\qTxcdZtwQgoZqXo��¥2XGw�grm£ZqTVki¥�\jTxgi\�\qTxXGX�~j~qk7~�� 3 � w�gom¢�?XªmVXQ�ofdXQw]\qX s ©��ªZ³gOw]k7mxZqXQ¤LeVX�m�w]Xo�7exZqclmV���� cdmxZ�\jXQg s kr¯ � cdm¢\jTVX��VeVm s fdX�g s ��exZv\qWYXQm7\
T�goZ_g�flcl\v\jflX�X]­-XQw]\�k7m�\qTVX�konp\jclWYcd¬Qgi\jclk7m�nV~jkpw]XQZjZ nx~qXIZvXQ~q�DcdmV�Y\qTVX�konp\jclWGgoflcl\�u�ko¯�\qTVXYZqkofdep\qcdkom�©_{}m
k7~ s X�~�\qk5TxgÐ�7X
g��o~jkoeVm s \q~jep\jT��7ZqclW�eVfhgi\qcdkom�Z�TxgÐ�oX2�?X�X�m¢wQgr~j~qcdX s koep\³exZvcdmV�5g�nVcdmVTVk7flX wQgrWYX�~�g_¥
cl\qT� < F ]I]�]GnVclypX�fhZ��T;i< F �Q*L<
� G gom s ��, < � ,2< b��d]Gnxc®ypX�fhZQ© [Vko~�XQg7w�T$ZqclW�eVfdgr\qcdkom��?\jTVXY~qXIZveVfl\jZ
go~qX�X��igoflexgr\qX s �Du�w�koWYnVep\jclmx��\jTVX�¯°kofdfdki¥
clmV�Y~jX�fhgi\jcl�7XªXQ~q~jko~�ZGO
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�
\qTVX5~jX�fhgi\jcl�7X�X�~j~qk7~³k7m�\jTVX�¯°kpw�grfµflXQmV�r\jT�O 
� 8 3 � 8�98

�
\qTVX5~jX�fhgi\jcl�7X�X�~j~qk7~³k7m�\jTVXtgoZqn�XIw�\ ~�gi\jclk�O 
; 3 ;;

�
\qTVX5~jX�fhgi\jcl�7X�X�~j~qk7~³k7m�\jTVXtZv«7X�¥�O 
* 3 **

�
\qTVX5~jX�fhgi\jcl�7X�X�~j~qk7~jZ³kom�\qTVX5nx~qcdmxw]cdnxgof�n�k7clmL\gO 
� , 3 � ,��, gom s 
� , 3 � ,� ,

{}m�\qTxXQZqXtZvcdW!eVfhgi\jclk7mxZQ�7\jTVX s chZ�\j~qcd�Vep\jclk7m�kr¯µ\jTVXt^o�Nn?kocdmL\jZ�chZ�\qTxXtZqgoWOX�komxX�e�ZvX s cdm�\qTVX5nV~jX��DcdkoexZ
ZqeV�xZqXQw]\qcdkom�©+{}mt\jTVXã¶�~jZv\.ZqcdW!eVfhgi\jclk7m��I\qTVX�cdWYgo�oX2w]kDko~ s cdmxgi\jXQZ�ko¯xXQg7w�Ttn?kocdm7\�gr~jX³w�ko~j~qexnp\qX s ¥
c®\jT�gom
g sVs cl\qcd�oX ��goexZqZqchgrm�mVkochZqX¸¥
c®\jT5¬�XQ~qk
WYXQgom5grm s cdmxw]~jXQg7ZvcdmV� Zv\jgom s gr~ s�s X��Dchgi\qcdkom��^]	_ � _z} nVc®ypXQfdZ ��©
[xko~�XQgow�TÁ�igofleVX�kr¯ � ��¥2X�w]k7WYnVep\qX�\qTVX�WYXQgom grm s \jTVX�Zv\jgom s go~ sÁs XQ�Dcdgr\qcdkom��.ki�oXQ~�
 < F ]I]I]�]
ZjgrWYnVfdXQZQ�Vko¯�\jTVX!~jX�fhgi\jcl�7X�X�~j~qk7~jZQ©³S�TVX!~qXIZveVfl\jZ �ocd�oX�m�cdm [�cl�7eV~jXt^ �@g ��ZvTxki¥�\jTxgi\ª\qTVXtXQ~q~jko~
k7m�\qTVX
wQgrWYX�~�g�cdmL\q~jclm�Zvchw¢nxgo~jgoWYX]\qXQ~jZ�chZOw�komxZqc s X�~�gr�Vfdu£ZvWGgrfdfdX�~O\qTxgom \jTVX�X�~j~qk7~!exZqexgrfdfduÁko�p\�grcdmVX s ¥
cl\qT
Zv\jgom s go~ s ZvXQf®¯Ú�}w�goflcd�V~�gi\qcdkom�WYX]\qTxk s Z��@ZqX�X�\qTxX5~qXIZveVfl\jZ�cdm�aDXQw]\qcdkom�I �]©

[�cd�oeV~jX¢[!�@�!�tZqTVki¥±\qTxX�~jXQZqeVf®\�Ztk7�p\jgoclmVX s ¥
c®\jT g�¶VypX s Z�\�grm s gr~ sÁs X��Dchgi\qcdkom � � < F ��ko¯
\qTVX��goexZjZvchgrm�mVkochZqXo©¸S�TVX5mDeVW���XQ~ kr¯.n�k7clmL\�Z
clm�w]~jXQgoZqXQZ	� F ]7_ ��_ F ]I] �2gr\ XQgow�T�cl\qX�~�gi\jclk7m�©.[Vk7~ XQg7w�T
�igofleVX!kr¯����?¥³XOw]koWYnVeV\qXt\jTVX!WYXIgrm�grm s \qTVXOZ�\�grm s gr~ s¦s X��Dchgi\qcdkomµ�xki�oXQ~ 
 < F ]�]I]I]YZjgrWYnVfdXQZQ��ko¯
\jTVX2~qXQfdgr\qcd�oX2X�~j~qk7~jZQ©�S�TVchZ+WYXIgrmxZ+\qT�gi\.\qTVX�XQ~q~jko~+cdZ��oXQ~qu5ZqWGgrfdfDgom s nx~jg7w�\qchw�goflfdutw]k7mxZv\jgrmL\�¥
TVclfdX2\qTVX
Zv\jgom s go~ s�s X��Dchgi\qcdkom�Zvfdki¥
fdu s XQw�~qXIgoZqXQZ2goZ³\qTVX�mDeVW���XQ~
kr¯+n?kocdmL\jZ2cdmxw]~jXQg7ZvXIZ�©.S�TVchZ�~qXIZveVfl\ w]k7mp¶x~jWYZ
\jTxgi\
\jTVX5X�~j~jko~2kom�\qTVX5cdmL\q~jclmxZqchw5w�grWYXQ~jg�nxgr~�grWYX�\qX�~�Z³cdZ
mxX��ofdcd�ocd�VflX�¯°k7~ grmDu¢mDeVW!�?X�~
ko¯+n?kocdmL\jZQ©
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\jTVXY~qXIw]k7mxZ�\j~qe�w�\qcdkom$\qk�WYX]\j~qchwr©GS�TVXYnV~jkr��XIw�\qcd�oXO~jXQw]k7mxZv\q~jexw�\jclk7m$chZ�ko�p\�grcdmVX s �Du$w]k7WOnxep\qcdmV��\qTVX
¯°exm s grWYXQm7\�grf-WGgi\j~qclyGexZvcdmV� � [ �?�?X]\�¥2X�XQm¢\qTxX_\�¥2kt¯@go~v\jTVXQZv\2cdWGgr�7XQZQ�7exZqexgoflfduO\qTVXª¶x~�Z�\�komVX�grm s \qTVX
fhgoZv\�k7mVXo�¸gom s \j~qchgrmV�7eVfhgi\qcdmV��n?kocdmL\!¯°XIgi\qex~qXIZ!cdm nV~jkr��XIw�\qcd�oX�Zvnxg7w]X�exZvcdmV� � I
� ©  ¨X�\qTVXQm ~jX��ochZv\qX�~
XIgow�T�ko\qTVXQ~ªcdWGgr�7X�cdm�\jeV~qm¨�Du¦exZvcdmV��^o��\qk¦�r�±n?kocdm7\5w]k7~q~jXQZqn?kom s XQmxw]XIZ�©�[�clm�grfdflu7��¥³XO~qX�¶xmVX�\qTVX
XIZ�\jclWGgr\qX s Z�\j~qexw]\qeV~jX$gom s WYkr\qcdkom�¥
c®\jT�g �Vexm s fdX¨g s ��exZ�\jWYX�mL\�cdm1nV~jkr��XIw�\qcd�oX¨Zvnxg7w]X �d��� ©�S�TVX
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ZqX�fl¯Ú�}w�grfdcd�V~jgr\qcdkom cdZ!ko�p\�grcdmVX s ¯°~jkoW·\qTxX¢nV~jkr��XQw]\qcd�oXG~jXQw�komxZv\q~jexw�\jclk7m¨�Du exZqclmV��\qTVX¢fdcdmVXQgo~tWYX]\qTxk s
nx~qk7n�kLZvX s clm � ���_grm s cdmxZqnVcd~qX s �Du �l�Ð��� ©� ¨X�goZjZvexWOX�\qTxgr\GXQgow�T¡w�grWYXQ~jg¦T�goZO¬�XQ~qk Zv«7X�¥5��eVmVcl\�u
g7Zvn?XQw]\ª~�gi\jclk�gom s cl\jZ�nV~jclm�w]cdnxgrf+n�k7clmL\�fluDcdmV��gr\_\qTxX�cdWGgr�oX�w]X�mL\jX�~I©�S�TVXIZvX�goZjZveVWYnp\jclk7mxZ�grfdflki¥=\qk
k7�p\jgoclm¢g!flcdmVXIgr~³Zqkofdep\jclk7mY¯°ko~¸\jTVX �°X��7X�mL\qe�grfdfluO�igr~juLcdmV����¯°kpw�grf�flXQmV�r\jTG\qTx~qk7eV�oTY\jTVXª~jXQw�ki�oXQ~qutko¯�\qTVX
go�xZqkofdep\qX5¤Lexg s ~qchwr©

�:� � � � ��$!� ��)�� � ��$ � � ����� � ��$!)#�I��� �=� )!�%�
[xko~�WYk7Zv\�ko¯³nVcdmVTVk7flXYw�goWYX�~�goZªc®\5chZ�g�~jXQg7Zvk7mxgr�VfdX!gonVnV~jkÐyDcdWGgi\jclk7m¦\qk�ZvexnVn�kLZvXYg�¬�X�~jk�Zv«7X�¥ �@c9© Xo©*\<"1 . b ��grm s eVmxc®\�goZqn�XIw�\ ~�gi\qcdk
�°c�© X7©�; < F ��©³S�TDexZQ�p\jTVX�~jX!gr~jX5Zvk7WYX5�oX�k7WYX]\q~jchw�w�komxZv\q~�grcdmL\jZ�k7m
wQgrWYX�~�gªclmL\qXQ~qm�grfpnxgo~jgoWOX�\qXQ~jZ+\qT�gi\ãw�gomY��X
cdWYn�kLZvX sOs eV~qcdmV��\qTxX konp\jclWYcd¬Qgr\qcdkom�©���X]\�� 8;�� grm s � �;�� ��X
\jTVX ���5XQm7\j~qcdXQZ¸kr¯-WYgr\q~jcdw�XQZ � 8 grm s � � > � H ~qXIZvn?XQw]\qcd�oXQflu7©+{ \¸chZ¸XIgoZqu5\qk5k7�p\jgoclmO¯°~jkoW(XI¤Lexgi\jclk7m �v�o���
\jTVX5XQ¤LeVcd�igrfdX�mxw�X���X�\�¥³XQX�m�\qTVX�¯°k7flfdki¥
clmx�Yw�komxZv\q~�grcdmL\jZgO

�
¬�XQ~qkGZq«oX�¥�O�*N< 1

b�� � 8P G � �P P > � H <�� 8P P � �P G >�� H
�
eVmVcl\ªgoZqn?XQw�\
~�gi\jclk�O ; < �$!� - < F

� � 8P P � �G G > � H <�� 8G G � �P P >�� H
{}WYn?k7Zqclmx�£w�komxZv\q~�grcdmL\jZ�kom;clmL\j~qcdmxZqcdw�nxgo~jgoWOX�\qXQ~jZ�cdZO\jTDexZGXQ¤LeVcd�igrfdX�mL\O\qkÁcdWOn?k7ZqX¦w]k7mxZ�\j~jgoclmL\�Z!k7m
\jTVXOeVmV«DmVki¥
mxZ�� kr¯¸\jTVX!cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X!�VeVm s fdXYg s ��exZv\qWYXQm7\I©!²³komxZv\q~�grcdmL\jZ k7m¦\qTxX�cdmL\q~jclmxZqchw�Z�gr~jX
WYk s XQflX s �Lu exZqclmx��X�cl\qTVXQ~ �+gr�o~�grmx�oXOW!eVfl\qcdnVfdclXQ~jZ!ko~tTVXIgÐ�Dclfdu¨¥2X�cd�oTL\jX s gr~q\qcl¶�w]chgrfãWOXIgoZqeV~jX�WYX�mL\jZ
g sVs X s \qkt\jTVX_w�k7Zv\¸¯°eVmxw]\qcdkom�©�{}mY\jTVX ¯°k7~qWYX�~2w�g7ZvX7�oXQg7w�T¢w]k7mxZ�\j~jgoclmL\¸chZãWYk s XQflX s �LuOkomxXªg sxs c®\jclk7mxgrf
n�gr~�grWYX]\jX�~¸grm s cdmO\qTVX_fdgr\v\qXQ~ãw�g7ZvX7�rmVko\ãgrmDu!nxgo~jgoWYX]\qXQ~¸gr~jX�mVXQw�XQZjZqgo~qu7©  X s k5mVkr\³TxgÐ�oX�ko��ZvXQ~q�7X s
Zqcd�omVcl¶�w�gomL\ s cl­?XQ~qXQmxw]XIZ s eV~jcdmV�_k7eV~µX�yDn?X�~jcdWOXQmL\jZQ�Icdm5\jX�~jWYZ+kr¯xg7w�w�eV~jg7w]u7�Q�?X]\�¥2X�XQm�\qTVXIZvXã\�¥³k WYXIgrmxZ
ko¯+WYk s X�fdcdmV�¢w]k7mxZ�\j~jgoclmL\�Z�©
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�ªZOWOXQmL\qcdkomVX s �?X]¯°ko~jXo�¸\qTVX�X]yVg7w�\Ow�koeVmL\Ykr¯ \jTVX�eVmV«DmVki¥
mxZ s XQn�XQm s ZOkom \qTVX¦w]k7mxZqc s XQ~qX s ZqX]\qexn
�@mDeVW!�?X�~2kr¯µwQgrWYX�~�goZQ�LZv\q~jexw]\qeV~jX kr¯µ\qTVXªko�p��XIw�\Q�d©d©l© ��©  Xªnx~qXIZvXQm7\ s c®­-X�~jX�mL\
ZvX�\qeVn�ZãexZqX s ¯°ko~2WOX�\q~jcdw
~jXQw�komxZv\q~jexw]\qcdkom��iZqeVnVn?k7ZqclmV�_\qTxgr\.ZqcdmV�oeVfhgr~.w]k7mp¶x�7eV~jgr\qcdkomxZµTxgÐ�oXã��XQX�mYgÐ�okoc s X s grm s \qTxgr\.gªWYclmVcdWGgrf
mDeVW���XQ~5kr¯ s gi\�g�cdZ5gÐ�igrcdfhgr�VfdXO\qk¦gow�TVcdX��7X!\jTVX¢~jXQw�komxZv\q~jexw�\jclk7m�© [Vko~5XIgow�T£w�g7ZvX7��¥³XGw�koWYnxgr~jXO\qTVX
X�ypn�XIw�\qX s n�XQ~v¯°k7~qWGgomxw]XIZ.kr¯-\qTVXªclmL\j~qcdmxZqcdwQZ���¯°~qXQX��VeVm s fdXªg s ��exZv\qWYX�mL\ã¥
cl\qTG~jXQZqn?XQw�\ã\qk5\jTVX_Zv\jgrm s gr~ s
k7mVXo©�S�TVXIZvX�w]k7mxZvc s XQ~jgr\qcdkomxZ³gr~jX_w]k7mp¶x~jWOX s �DuY\qTVX�X]ypn?X�~jclWYXQm7\�grf?~qXIZvexf®\�ZãnV~jXQZqX�mL\jX s cdm�aDXIw�\jclk7m Ip©
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{}m1\qTVX$¶x~jZv\�ZqX]\jeVn�� ¥2X¨w�komxZqc s X�~�\qTxgr\�grfdf�clmL\q~jcdmxZvchw¦nxgo~jgoWYX]\qXQ~jZ�gr~jX¦¶VypX s grm s eVmx«Lmxki¥
m �@goflf
cdWGgr�7XQZ�gr~jX!nV~jki�Dc s X s �Du�\qTVXGZjgrWYXYw�grWYXQ~jg ��©���WOcdmVcdW!eVW0mLexW!�?X�~�kr¯³^�cdWYgo�oXIZ�go~qX�mVXQw�XQZjZqgo~qu
\jk�ZvXQf®¯Ú�}w�goflcd�V~�gi\jXo©¢S�TVXGeVmx«Lmxki¥
mxZ�kr¯2\qTVX�Z�\�grm s go~ s �VeVm s flX¢g s ��exZv\qWYX�mL\�go~qX : < } � �
� 	 � �
¥
TxclfdX�\qTVX!eVmV«DmVki¥
mxZ�ko¯+\jTVXtcdm7\j~qcdmxZqcdwQZ���¯°~jX�X��VeVm s flX!g s ��exZv\qWYX�mL\_go~qX ��<`} ��� � 	 ©³aDcdmxw]X � � : �
\jTVX�clWYnV~jki�oXQWYX�mL\jZ�kr¯ \jTVX�mVX�¥ WYX]\qTxk s kom \qTVX¦w�koWYnVep\�gi\qcdkom�grf
w]kLZ�\Ggr~jX�X�ypn�XIw�\qX s mxkr\O\qk£��X
cdWYnV~jXQZjZvcd�oX7© � ki¥2X��7X�~I�xcl\ªchZ�gom¦clmL\jX�~jXQZv\qcdmV��ZqX]\jeVn$Zqclmxw�X!cl\�chZª�oX�~ju�w]koWYWYkom�gom s cl\�wQgrm¦�?X�e�ZvX s
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\jkYnV~qki�7X_\jTxgi\�\jTVXtgowQw]eV~�gow�uGkr¯µ\jTVXtZqkofdep\qcdkom�¯°koeVm s �Du¢\jTVX�clmL\j~qcdmxZqcdwQZ���¯°~qXQXª�xeVm s fdXtg s ��e�Z�\jWOXQmL\ cdZ
g7Z��okDk s g7Z³¯°ko~_Zv\jgom s gr~ s �xeVm s fdXtg s ��e�Z�\jWOXQmL\Q©
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S�TxX�ZqXQw�kom s ZqX]\jeVn�g7ZqZqeVWYXQZã\qT�gi\
w�grWYXQ~jg7ZãTxgÐ�7X ¬�XQ~qkOZv«7X�¥1gom s eVmxc®\�u¢g7Zvn?XQw]\2~�gi\jclk�©�S�TVchZ�w�g7ZvXªcdZ
ko¯Ú\qXQm�XQmxw]k7eVmL\qX�~jX s clm�nV~�gow]\qchw]X�Zvcdmxw]X�\jTVXQZqXªTDuDn?kr\qTxXQZqXQZ
gr~jXªZjgi\jcdZv¶xX s �DuGWYk7Zv\
WOk s XQ~qm�w�goWYX�~�goZQ©
{ \�w]ko~j~jXQZqn�k7m s Z2\qk�X�cl\qTVXQ~_gGeVmVch¤LeVXt¬QkLk7WYclmV�¢wQgrWYX�~�gOclm¦WYko\qcdkom¦ko��ZvXQ~q�DcdmV�Gg¢Z�\�gi\jcdw5Zjw]XQmVX��°mxkr\qX
\jTxgi\�mVkr\�komVfdu�\qTVX³¯°kpw�gof7fdX�mV�o\qTt�xep\.gofdZqk
\jTVXãnV~jcdmxw]cdnxgrfLn?kocdm7\�n�kLZvcl\qcdkom!WYgÐu5w�TxgomV�oX�¥
TxX�m!¬QkDkoWYclmx�
gom s! ko~ª¯°kDw�exZqclmV���ªko~5g�ZvX�\�ko¯2wQgrWYX�~�goZ_\jgo«LcdmV�¦ZquLm�w�TV~qk7mVcd¬�X s nVcdw]\qeV~jXQZ�ko¯ã\jTVXGZqgoWOX7��X��7X�mL\qe�grfdflu
s uLm�grWYcdwo�¸Zqw�X�mVX7© � WYclmVcdW!exW mLexW!�?X�~Okr¯ [$cdWGgr�7XQZ!go~qX¢\qTVXQm mVXQX s X s \qk ZvXQf®¯Ú�}w�goflcd�V~�gi\qX7©¨S�TVX
exmV«DmVki¥
mxZ�kr¯³\qTVXGZv\jgrm s gr~ s �Vexm s fdX¢g s ��exZv\qWYXQm7\tgo~qX : < } � � � 	 �Y} 	 ¥
TVcdflXO\jTVXGeVmV«DmVki¥
mxZ
ko¯¸\qTxXOcdmL\q~jclm�Zvchw�Zv�9¯°~jX�XO�VeVm s flXGg s ��exZv\qWYX�mL\tgr~jX��L< } � � � 	¨©�{}m�\qTxcdZ5wQgoZqXo��¥
TVXQm�	 ��� � ¥³X
wQgrm�ko�V\jgrcdm¦gY~qX s exw]\qcdkom�eVn�\qk\> : 3 � H .,:�� ] S }I} �°c�© X7©/}�}����2kr¯.\qTxX5mLexW!�?X�~ ko¯.exmV«DmVki¥
mxZQ©��_Z g
w�komxZqXQ¤LeVXQmxw]X7�L\qTVXtw�koWYnVep\�gi\qcdkom�grf�w]kLZ�\
chZ
X]ypn?XQw]\qX s \qkG�?X5~jX s exw�X s ©
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S�TxXt\qTxcl~ s ZqX]\qexn�cdZ_\qTxX!WYk7Zv\ª�7X�mVXQ~jgof�komVX7©ªS�TVXOZ�\j~qe�w�\qex~qX7�x\jTVX�wQgrWYX�~�gYclmL\j~qcdmxZqcdw�grm s X�yD\q~jclmxZqchw
n�gr~�grWYX]\jX�~�Z gr~jX!w]k7mL\qcdmLexkoexZqflu�w�TxgomV�ocdmV�x©
{ \�cdZ�grm$clmL\qXQ~qXIZ�\jclmx��ZvX�\qeVn�¯°ko~�WOk s XQ~qm¦~jko�?kr\jcdw!�DcdZqclk7m
Zqcdmxw]X�c®\Ggrfdflki¥ Zt\qTVX�gow�TxclXQ�oX�WYXQm7\�kr¯ mVXQ¥´grnVnxflchw�gr\qcdkomxZ!clm¡�LchZqexgrf�ZvXQ~q�7kocdmV�x��ko�V��XQw�\�\q~�gow�«DcdmV��ko~
w�koWYnVep\jX�~q� goc s X s ZveV~j�oXQ~qu7©�S�TVX!Zqn�XQX s kr¯�\qTVX5~jXQw�komxZv\q~jexw]\qcdkom�grfd�oko~jcl\qTVW chZ
X�yL\j~qXQWYX�fdu¢clWYn?ko~q\jgom7\
cdm k7~ s XQ~5\qk¨n�XQ~v¯°k7~qW·\qTxX¢\q~�gow�«DcdmV�x©� §cl\qT \qTVchZOZvX�\qeVn���\jTVX�mDeVW���XQ~!ko¯ eVmV«DmVki¥
mxZ!cdZt\qTVX�ZqgoWYX
g7Z�¯°ko~�\qTxXGnV~qXQ�Dclk7exZ5ZvX�\qeVn£gi\tXIgow�T¨c®\jX�~�gi\qcdkomµ©YS�TDexZQ��\jTVXGclmL\j~qcdmxZqcdwQZ���¯°~qXQX��xeVm s fdX¢g s ��e�Z�\jWOXQmL\tcdZ
X�ypn�XIw�\qX s \jk�¥2ko~j«Y��X�\v\jX�~�\qT�grm�\qTVX5Zv\jgrm s gr~ s �Vexm s fdX�g s ��exZv\qWYX�mL\I�pXQZqn�XIw]chgrfdfluG¥
TVXQm�\jTVX�mDeVW!�?X�~
ko¯�wQgrWYX�~�goZ2cdmL�7kofd�oX s cdm�\jTVX5~jXQw]k7mxZv\q~jexw�\jclk7m�chZ
fdgo~q�7Xo©
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{}m \jTVcdZ!ZvXIw�\qcdkomµ��¥³XG�igoflc s gi\jXYkoeV~tgofl�7ko~jc®\jTVW exZqclmx���?kr\jTÁZvcdW!eVfhgi\jX s£s gr\jg�grm s ~jXQgof�cdWGgr�7XQZ5grm s
w�koWYnxgo~qX�c®\
\jkGZ�\�grm s go~ s �VeVm s flXtg s ��exZv\qWYX�mL\ WYX]\jTVk s ZQ©
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S+k \jXQZv\�¥
TVX]\jTVX�~+\qTVX2\jTVX�k7~qu�nV~jXQZqX�mL\qX s cdmt\qTxX³~jX�n?ko~q\+chZ.g_~jXQg7Zvk7mxgr�VfdXãgonVnV~jkÐyDcdWGgi\jclk7m5¥³X2w]kom�Zvc s X�~
\jTVX�WYX]\q~jchw�~jXQw�komxZv\q~jexw]\qcdkom ko¯ ��<sb �$n�k7clmL\jZYfduDclmx� cdmxZqc s X�g w]ex��X¦ko¯���WOX�\qXQ~¢Zvc s Xo©§aDXQ�oX�~�grf
cdWGgr�7XQZ��@WYclmVcdW!exW cdZ 	 < } �]��\jgo«oXQm ¥
c®\jT k7mVX�k7~�WYko~jX�wQgrWYX�~�goZ �Ú\qTxX�¯°kpw�gof�flXQmV�r\jT grm s \qTVX
nx~qcdmxw]cdnxgof+n?kocdmL\�WGgÐu¦grfhZqk��?XYw�T�grmV�7X s � s X�n?X�m s clmV��k7m¦\qTVXGZqX]\jeVn���gr~jX!e�ZvX s \jk�~jXQw�komxZv\q~jexw�\ª\qTVX
^7�´w�kLk7~ s clmxgr\qXIZ5kr¯
\jTVX�n?kocdmL\jZQ©¦{}WYgo�oXIZ!gr~jXY\jgo«oXQm gr~jkoeVm s \jTVX�w�eV�?X¢¯°~jkoW s c®­-X�~jX�mL\!n?k7Zqcl\qcdkomxZ
�?X]\�¥2X�XQm I£gom s W¨WYX�\qX�~�ZGgÐ¥�gÐu£¯°~qk7W c®\�Z¢w]XQmL\qX�~I©§S�TVX¦cdWYgo�oX¦w]kDk7~ s cdmxgr\qXQZOko¯_\qTxX¦n�k7clmL\jZ�gr~jX
w�ko~j~qexnp\qX s �Du$g¦w�X�mL\qXQ~qX s ��goexZqZqchgrm mVkochZvXG¥
cl\qT£�igr~juDclmx��Zv\jgom s go~ s s X��Dchgi\jclk7m�©¢S�TVX¢grfd�ok7~qcl\qTxWYZ
go~qX�~qXQn�XIgi\jX s cdm k7~ s X�~�\qk£w]koWYnVeV\qX�\qTVX�WYXQgom¡grm s \qTxX�Zv\jgom s gr~ s s XQ�Dcdgr\qcdkom ki�7X�~��Q�o�7�¦\j~qchgrfhZ�©
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�2ko\qT Zv\jgom s gr~ s grm s clmL\q~jcdmxZvchw�Zv��¯°~qXQX¢�VeVm s flX�g s ��e�Z�\jWOXQmL\Ogr~jX¢~�grmÁk7mÁ\qTVX�ZqgoWYX�w]k7WYnVep\qXQ~Q©� ¨X
WYXIgoZqeV~qX!\qTVX¢²2� ��\qcdWYXOgom s \jTVXOmLexW!�?X�~ �(ko¯ãcl\qX�~�gi\jclk7mxZªmVX�X s X s \qk�\qTVXYw]k7mL�7X�~j�oXQmxw]Xtko¯ãXQg7w�T
gofl�7ko~jc®\jTVW \qk�g7ZqZqXQZjZ
\jTVXYw]ko~j~jXQZqn�k7m s cdmV�¢w]k7WOnxep\jgr\qcdkomxgof�w�k7Zv\Q©�S�TVX�g7w�w]ex~jg7w]u�kr¯�\qTxXOZqkofdep\qcdkom$cdZ
WYXIgoZqeV~qX s �Du5X��igrfdexgr\qcdmV� \jTVX³XQ~q~jko~+kom!\qTVX2WYX]\q~jchwã~jXQw�komxZv\q~jexw�\jclk7m�©��ª�D�DcdkoexZqfluª\qTxX³~jXQw�komxZv\q~jexw�\jclk7m
chZªWYg s X!exn¦\qk�g�Zjw�grfhgr~_¯@gow]\qko~I��\qTDexZª¥³X�exZvX!\qTVX��o~jkoeVm s \q~jep\qT���exZ�\�\qk�¶Vy�\qTVXOZqwQgrfdX�gom s WGgr«7X
cl\_n?k7ZjZvcd�VfdX�\qk¢w�koWYnxgr~jX�\qTxX5~qXIZveVfl\jZ clm�gYWYX]\j~qchwtZqnxgow�Xo©³{}m�k7~ s X�~
\jkGTxgÐ�oX5grm¦XQ~q~jko~�cdm s XQn�XQm s X�mL\
k7m�\qTVXt¯°~jgoWOX5cdm�¥
TVchw�T�\qTxXt~qXIw]k7mxZ�\j~qe�w�\qcdkom�chZ s k7mVXo��¥³Xtw�komxZqc s X�~ k7mVfdu s cl­-X�~jX�mxw�XQZ �?X]\�¥2X�XQm�\qTVX
XIZ�\jclWGgr\qX s�s chZ�\�grmxw�X � 
9 ; 3 
9 � � gom s \jTVX�\q~jeVX s chZ�\�grmxw�X � 9 ; 3 9 � � �?X]\�¥2X�XQm�\�¥2kYn�k7clmL\jZ�cdm�\qTVX
^7� Zvn�gow]X7©�S�TLe�Z��p\jTVX5X�~j~jko~�����kom�\qTxXtZ�\j~qexw]\qeV~jX�cdZ ko�p\�grcdmVX s goZgO

��� < ��
; � �

� � 
9L; 3 
9 � � 3 � 9 ; 3 9 � ��� G
{}mGk7~ s X�~�\jkt�oXQ~qcl¯°ut\jTxgi\³\qTVX_wQgrWYX�~�g�nxgo~jgoWOX�\qXQ~jZ.k7�p\jgoclmVX s Svgtn�kLZ�\jX�~jclk7~qcVU2�DuOkoeV~ãgofl�7ko~jc®\jTVW�go~qX g
�7kDk s gonVnV~jkÐypclWGgi\jclk7m�kr¯p\qTxX¸\q~jeVX³nxgr~�grWYX]\jX�~�Z��I¥2XãWYXQg7ZveV~jX.\qTxX³~jX�fhgi\jcl�7X¸X�~j~qk7~	��

k7m5\qTVX³~qXIw]ki�7X�~jX s
¯°kpwQgrf�fdX�mV�o\qT¦goZgO

� 
 < 
� 8 3 � 8�98 S
�¦XQgoZqeV~jclmx��\jTVXtXQ~q~jko~
k7m�\jTVX5¯°kpw�gof�fdX�mV�o\qT¦chZ.��exZv\qcl¶xX s �Du�\qTVX5¯@g7w�\ \jTxgi\_\qTVchZ chZ
exZqexgrfdfdu¢\qTxXtkomVfdu
n�gr~�grWYX]\jX�~ãk7�p\jgoclmxX s �DuGZvXQf®¯Ú�}w�goflcd�V~�gi\jclk7mYgom s \jTxgi\2WGgÐuOfdcdXª¤LeVcl\qXª¯@gr~³¯°~qk7W�\jTVX_k7np\qcdWGgrf-Zvk7fleV\qcdkom�©

H 	
8 	
8 � <2^ º ¿ < ; ����< ; �=<°��P��p�i� � º � º �i�
{}m¡\qTxX�¶x~jZv\¢ZvX�\Gkr¯�X]ypn�XQ~qcdWYX�mL\jZQ�ã¥2X¦w]k7mxZvc s XQ~Yg£Zqclmx�ofdX�WYki�DcdmV� wQgrWYX�~�g¨¥
c®\jT¡¶xyDX s clmL\q~jcdmxZvchw�Z
n�gr~�grWYX]\jX�~�Z�©±S�TVX$¯°kpwQgrf�flXQmV�r\jT�kr¯!\qTVX£w�goWOXQ~jg cdZ � < F ]I]�]ÁnVclypX�fhZ��_\qTVX nV~jclmxw�cln�grf�n�k7clmL\�cdZ
gr\!\jTVX�cdWGgr�7X�w]XQmL\qX�~I��\jTVX�Zq«oXQ¥�cdZ�¬�XQ~qk grm s \qTVX¦goZqn?XQw�\O~jgr\qcdk$chZ!k7mVXo© [�cd�oeV~jX I$nV~jXQZqX�mL\jZ!\qTVX
w�koWYnxgo~qchZvk7mt�?X]\�¥2X�X�m!\qTVX�nV~jkon?X�~q\qcdXQZ�ko¯?w]k7mD�oX�~j�oXQmxw]X³grm s w]k7WOnxep\jgr\qcdkomxgofLw�k7Zv\.ko¯V\qTxX�gofl�7ko~jc®\jTVWGZ�©
�ªZOX]ypn�XIw�\jX s �ã\qTVX���
��0\jclWYX�eVmL\qcdf w]k7mL�7X�~j�oXQmxw]X¢chZYZvfdcd�oTL\qfduÁTVcd�oTVXQ~!¯°k7~�\jTVX¦Z�\�grm s gr~ s �VeVm s flX
g s ��exZv\qWYX�mL\5grfd�ok7~qcl\qTVW XIZvn?XQw�cdgoflfdu¦¥
TVX�m$\qTVXGZv\jgom s gr~ s�s XQ�Dcdgr\qcdkom � kr¯¸\jTVXYmVkochZvX�clm�w]~jXQgoZqXQZ��@ZqX�X
[�cd�oeV~jX I �@g � ��©OS�TVchZª~jXQZqeVfl\�chZ�w]k7mp¶x~jWOX s �Du�¶x�7eV~qX"I �@�!�_¥
TVcdw�T£ZqTVki¥ Z \jTxgi\�\qTxXYw�komD�oXQ~q�7X�mxw�X5\qk
\jTVX_WYcdmVcdW!eVW kr¯�\jTVXªw�k7Zv\¸¯°eVmxw]\qcdkom¢~jXQ¤LeVcd~jXQZ�fdXQZjZãcl\qXQ~jgr\qcdkomxZ�¯°ko~¸\jTVX_cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X_WOX�\qTVk s ©.{ \2cdZ
¥2ko~q\qT�mVkr\jclmx�_\jTxgi\.\qTxX�gofl�7ko~jc®\jTVWGZ+w�komD�oXQ~q�7XãgrfdWYk7Zv\+\jk�\qTVX
ZjgrWYX³WYcdmVcdW!eVW�ko¯x\jTVX
w]k7Zv\�¯°eVmxw�\jclk7m�©
S�TxcdZ�Txg7Z���XQX�m�\qTxXtw�goZqX�clm�WYk7Zv\
kr¯.koeV~�X�yDn?X�~jcdWOXQmL\jZQ©
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 Ï�Ö
[�cd�oeV~jX I�O³²³koWYnxgo~qchZqkom¢ko¯µ\qTxXtw]koWYnVeV\jgi\jclk7mxgrf�w�k7Zv\��?X]\�¥2X�XQm�\jTVX5Z�\�grm s gr~ s �°�7~qXQX�m�flcdmVX
��grm s \qTVX
cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X �°~jX s fdclmVX
���VeVm s flXtg s ��exZv\qWYX�mL\I©

[�cd�oeV~jX J�nVfdkr\jZª\jTVX�XQ~q~jko~ªkom¦\jTVXY~qXIw]ki�7X�~jX s Z�\j~qe�w�\qex~qX7©�À¸�oX�m¨c®¯³\qTVX s cl­?XQ~qXQmxw]XO�?X]\�¥2X�X�m$\qTVX
\�¥2k¢grfd�ok7~qcl\qTxW chZ mVko\ªcdWYnV~qXIZqZqcd�oXo�V\qTVX�clmL\q~jcdmxZvchw�Zv��¯°~qXQX5WOX�\qTVk s n?X�~q¯°ko~jWGZ �?X]\q\qX�~�¥
TVXQm¦\qTVX�mVkochZqX� chZ TVcd�oT �
[�cd�oeV~jX J �9g � � grm s ¥
TVXQm�k7mVfdu¢¯°X�¥ 	 cdWGgr�oXIZ
gr~jX5exZqX s �
[�cd�oeV~jX J �@�!� �]© �_Z WOXQmL\qcdkomVX s
cdm�apXQw�\jclk7m�^x�7\jTVX�w�grWYXQ~jg!clmL\q~jcdmxZvchwªnxgr~�grWYX]\jX�~�Zãgo~qXªmVkr\ s cd~qXIw�\qfdu¢w]k7mxZqc s XQ~qX s goZ³eVmV«DmVki¥
m�clm�koeV~
gofl�7ko~jc®\jTVW��Vep\
\jTVX�u�w�gom��?X5XQZv\qcdWGgi\qX s SvgOn?k7Zv\qX�~jcdko~jc�U�©
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[�cd�oeV~jX J%O�²³koWYnxgo~qchZvk7m�ko¯�\jTVX_g7w�w]ex~jg7w]utko¯�\jTVX_^o��~qXIw]k7mxZ�\j~qe�w�\qcdkomO�?X]\�¥2X�X�mO\jTVX_Zv\jgrm s gr~ s �°�o~jX�XQm
fdcdmVX���gom s ko¯+\jTVX5cdm7\j~qcdmxZqcdwQZ���¯°~jX�X �°~jX s flcdmVX��2�xeVm s fdX!g s ��exZ�\jWYX�mL\Q©
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aDcdmxw�X$\jTVX ^7�·Zv\q~jexw]\qeV~jX$XIZ�\jclWGgi\jX s ¥
cl\qT�\qTVX cdm7\j~qcdmxZqcdwQZ���¯°~jX�X��Vexm s fdX g s ��exZv\qWYX�mL\�cdZ�WYko~jX
g7w�w�eV~jgr\qX7�?cl\5cdZ�mxkr\5ZveV~jnV~jcdZqcdmV�x��goZ�ZqTVki¥
m$cdmQ[+cd�oex~qX¢�D�-\jTxgi\�\qTxXO~jX�fhgi\jcl�7X!XQ~q~jko~ � 
 k7m�\jTVXO¯°kDwQgrf
fdX�mx�r\qT¦chZ_gofdZqkGZvWGgoflfdX�~I© [�cd�oeV~jXO� �@g ��ZqTVki¥ Z�\jTVXt~jXQZqeVfl\jZ k7�p\jgoclmxX s ¥
TVX�m�\jTVX�Zv\jgom s go~ s�s XQ�Lchgi\jclk7m
ko¯ \qTxX¦mVkochZvX�cdm \jTVX�clWGgr�7X � �igr~jclXIZ!¯°~jkoW �$\qkÁ^¨nVclyDXQfdZQ©  §TxX�m¡\qTVX¦fdX��7X�f�kr¯ªg sVs X s mVk7cdZqX�cdZ
fdki¥2X�~¸\jTxgrm¨�ªnxc®ypX�f��D\qTxXª~jXQZqeVfl\jZ�gr~jX_eVm s cdZv\qcdmV�7eVcdZqTxgo�VflX7©��³XQuok7m s gOw]X�~q\jgoclm�flXQ�oX�f-ko¯+g sVs X s cdWGgr�7X
mxkochZvX�\qTVXYcdmL\q~jclmxZqchw�Zv�9¯°~jX�X��VeVm s fdXGg s ��e�Z�\jWOXQmL\�n?X�~q¯°ko~jWGZ_�?X]\q\qXQ~Q© [�cl�7eV~qXG� �@�!��ZvTVki¥ Zª\jTVXY~qXIZveVfl\jZ
k7�p\jgoclmxX s ¥
TVXQm$�igr~juDclmV�¢\qTVX�mLexW!�?X�~�kr¯¸cdWYgo�oXIZ exZqX s cdm¦\jTVX!~jXQw�komxZv\q~jexw�\jclk7m�¯°~qk7W ^Y\qk¨�Q�V©  ¨X
k7�xZqX�~j�oX2\qTxgr\ã¯°k7~ãgtZqWYgoflf�mDeVW!�?X�~2g5clWGgo�oXQZQ�rcdmG\qTxcdZ³w�goZqX fdXQZjZ.\qT�grm IV�r\qTxX_cdm7\j~qcdmxZqcdwQZ���¯°~jX�X�WYX]\qTxk s
n?X�~q¯°ko~jWGZ¸�?X]\q\qX�~2\jTxgrm�\qTVX�Z�\�grm s gr~ s komVX7©  §TxX�m¢\jTVX�mLexW!�?X�~2kr¯�cdWYgo�oXIZãcdmxw]~jXQg7ZvXIZ��?X�uok7m s Jt\qTVX
~jXQZqeVfl\jZ
go~qX�eVm s chZv\qcdmV�oeVchZqTxgr�VfdX
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[�cd�oeV~jX³� O+²³k7WYnxgr~jcdZqkom�ko¯L\jTVX¸~jX�fhgi\jcl�7X�X�~j~qk7~�kom�\qTxXã~jXQw]ki�7X�~jX s ¯°kDwQgrf7flXQmV�r\jT5��X�\�¥³XQX�m�\qTxX³Zv\jgrm s gr~ s
�@�o~jX�XQm�fdclmxX���grm s ko¯+\jTVX5clmL\j~qcdmxZqcdwQZ���¯°~qXQX��@~qX s fdcdmVX��2�Vexm s fdXtg s ��exZv\qWYXQm7\I©

H 	
8 	 ? � �V� » < ; F Y ¾ �o� ��� º ; Fx� B � ; ¿ZP+��< ; �&< P�� ��P ¾ < ; � 	
{}m�\qTVchZªZqX]\ªkr¯¸X]ypn?X�~jclWYXQm7\�Z ¥2X�w�komxZqc s X�~_g�WOki�DcdmV�¢grm s ¬�kDkoWYcdmV��wQgrWYX�~�gV© S�TVX!¯°kpw�grf+flXQmV�r\jT �98
w�T�grmV�7XQZ.�?X]\�¥2X�X�m��7�o��grm s �I^o�o�ªnVclypX�fhZ�¥
TVcdflX
WYki�Dclmx�ª\jTVX_wQgrWYX�~�g�gr~jkoeVm s \qTxX_^o�1Zv\q~jexw]\qeV~jXo©  ¨X
ZqeVnVn?k7ZqX \jTxgi\ : < ]V� ; < F grm s \qTxgr\�\qTVX�nV~jclmxw�cln�grf-n�k7clmL\�cdZ�gr\³\jTVXªcdWGgr�7Xªw]XQmL\qX�~I©.{}m¢\jTVcdZ
ZqX]\jeVn��
\jTVX!cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X!�VeVm s fdXYg s ��exZv\qWYXQm7\�TxgoZªfdXQZjZ eVmV«DmVki¥
m�Z \jTxgrm¦\jTVX�Zv\jgom s go~ s WYX]\jTVk s ©�S�TLe�Z��
\jTVXY²2� ��\jclWYXYgrm s \jTVX�mDeVW���XQ~ªko¯¸c®\jX�~�gi\jclk7mxZ mVXQX s X s \qk�w]k7mL�7X�~j�oX5gr~jX!ZqWGgrfdflXQ~Q�-goZ_c®\�cdZ�ZqTVki¥
m
cdm [�cl�7eV~qX��x©
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 Ï�Ö
[�cd�oeV~jX	�%O³²³koWYnxgo~qchZqkom¢ko¯µ\qTxXtw]koWYnVeV\jgi\jclk7mxgrf�w�k7Zv\��?X]\�¥2X�XQm�\jTVX5Z�\�grm s gr~ s �°�7~qXQX�m�flcdmVX
��grm s \qTVX
cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X �°~jX s fdclmVX
���VeVm s flXtg s ��exZv\qWYX�mL\I©

�_�7grcdm��o\qTVX XIZ�\jclWGgr\qcdkomOnV~qkpw�XQZjZvXIZ.cdZ�WYk7~qX
Zv\jgr�xflX7©.S�TDexZQ�i\jTVX ~jXQw]k7mxZv\q~jexw�\jclk7m�nV~jki�Dc s X s �Lu!\qTVX
cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X��VeVm s flXYg s ��e�Z�\jWOXQmL\�chZ�WYko~jXOg7w�w]ex~jgr\qXo© [�cd�oeV~jX W�w]k7mp¶x~jWGZ \jTVXY~qXIZveVfl\jZªko�V\jgrcdmVX s
cdm¨\qTVXGnV~jX��DcdkoexZ�ZqclW�eVfhgi\qcdkomµ©  §cl\qTÁg�ZqWYgoflf�mDeVW���XQ~ 	 kr¯2clWGgo�oXQZ�gom s ¯°k7~5TVcd�oTVXQ~5mVkochZvX � \qTVX
cdmL\q~jclm�Zvchw�Zv�9¯°~jX�Xª�VeVm s flX�g s ��e�Z�\jWOXQmL\�n?X�~q¯°ko~jWGZã�?X]\q\qXQ~Q© �_\jTVX�~j¥
cdZqXo�7\qTxX�~jXQZqeVfl\jZ2gr~jX_eVm s cdZv\qcdmV�7eVcdZqTp�
go�VfdXo©
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 Ï�ÖµÆ �VÅ�� É ��Ï�Ë
[�cd�oeV~jX W%O�²³koWYnxgo~qchZvk7m�ko¯�\jTVX_g7w�w]ex~jg7w]utko¯�\jTVX_^o��~qXIw]k7mxZ�\j~qe�w�\qcdkomO�?X]\�¥2X�X�mO\jTVX_Zv\jgrm s gr~ s �°�o~jX�XQm
fdcdmVX���gom s ko¯+\jTVX5cdm7\j~qcdmxZqcdwQZ���¯°~jX�X �°~jX s flcdmVX��2�xeVm s fdX!g s ��exZ�\jWYX�mL\Q©
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{}m§\jTVchZ�X�yDn?X�~jcdWOXQmL\Q�
W!exf®\jclnVfdX s c®­-X�~jX�mL\�¯°kpwQgrf_fdX�mx�r\qT�Z�gr~jX�~jXQw�ki�oX�~jX s ©=S�TDexZQ�
¥³X$exZvX$\qTVX
gÐ�7X�~�gr�7X X�~j~qk7~��ÐgoflexX�ki�7X�~
grfdf�cdWYgo�oXIZ2\qkGw]k7WOn�gr~jXª\jTVX5~jXQZqeVf®\�ZGO

� 
 <
��� � P 

� 8 � 3 � 8 ��98 � S

[�cd�oeV~jX¢�I� �@g ��nVfdkr\�Z \jTVX!~jX�fhgi\jcl�7XtX�~j~qk7~ kom�\qTVX!¯°kDwQgrf�flXQmV�r\jT�¥
TVXQm��igr~juLcdmV�G\jTVX!fdX��7X�f�kr¯¸mVk7cdZqXtk7m
\jTVXOclWGgr�7X�n?kocdmL\�w�kDko~ s clm�gi\qXIZ��-¥
TVcdfdX!\jTVXYnV~qcdmxw�clnxgof.n�k7clmL\�cdZ�fdX]¯Ú\5w]k7mxZ�\�grmL\5gi\�\qTVXGw]XQmL\qX�~�kr¯³\qTVX
cdWGgr�7Xo©  ¨X�ko�xZqX�~j�oX�cdm�[+cd�oex~qX¢�I� �9g �³\qT�gi\Q�-goZ clm¦\jTVXtnV~jX��DcdkoexZ_w�goZqXo�x\qTVXt\�¥³kGWYX]\jTVk s Zªn�XQ~v¯°k7~qW
XI¤Lexgrfdflu ¥³XQflf
eVn;\jk£g£w�X�~q\jgrcdm;flXQ�oX�f
ko¯ªmVk7cdZqX � � < F nVclypX�f ����gr�?ki�oX�¥
TVcdw�T¡\qTxX¦clmL\q~jcdmxZvchw�Zv��¯°~qXQX
WYX�\qTVk s ��XQ�ocdmxZ2\qkGn?X�~q¯°ko~jW �?X]\q\qX�~ \qTxgom�\jTVXtZ�\�grm s gr~ s k7mVXo©
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[�cd�oeV~jXÁ�Q��O£²³k7WOn�gr~jcdZqkom;kr¯�\qTxX�~qXQfdgr\qcd�oX�X�~j~jko~Gkomz\jTVX�~jXQw�ki�oX�~jX s ¯°kpw�gof flXQmV�r\jTxZ¢�?X]\�¥2X�XQmz\qTVX
Zv\jgom s go~ s �°�o~jX�XQm�fdcdmVX���gom s kr¯µ\jTVX5cdm7\j~qcdmxZqcdwQZ���¯°~jX�X �°~jX s flcdmVX
�2�VeVm s fdXtg s ��exZ�\jWYX�mL\Q©

��~jX��DcdkoexZª~jXQZqeVf®\�Zªgo~qX�ko�p\�grcdmVX s ZveVnxn�kLZvcdmV�¢\jTxgi\�\qTxX�nV~jcdmxw]cdnxgrf�n?kocdm7\�chZªgr\ª\jTVX�cdWGgr�7X�w]XQmL\qX�~
¥
TxX�~jX5X]­-XQw�\jcl�7X�fdu�cl\_¥�goZQ© �ªm�\jTVXtko\qTVXQ~_Txgom s �x¥
T�gi\_TxgonVn?X�m¦cl¯¸¥³XtZqeVnVn?k7ZqX5\qT�gi\ \jTVXtnV~jclm�w]cdnxgrf
n?kocdmL\ cdZ
gr\
\qTVX5cdWGgr�7X�w�X�mL\qXQ~
�Vep\_cdm�~qXIgrfdc®\�u�c®\ chZ�mVkr\��$SµkGgomxZv¥2X�~�\jTVchZ ¤LeVXQZv\qcdkom��D\jTVX5nV~jclm�w]cdnxgrf
n?kocdmL\�n�kLZvcl\qcdkomOcdZ.w�ko~j~qeVnV\qX s ¯°~qk7W \qTxX�w�X�mL\qXQ~.kr¯x\jTVX w�goWYX�~�g ¥
cl\qTGgrmOg sVs cl\qcd�oX
w�X�mL\qXQ~qX s ��gre�ZqZqcdgom
�igo~qchgr�VfdX�¥
c®\jT��igr~juDclmx�OZv\jgom s gr~ s�s X��Dchgi\qcdkomµ©T[�cd�oeV~jXO�o��ZvTVki¥ Z³\jTxgi\ cl¯µ\jTVX5nV~jclmxw�cln�grf�n?kocdm7\
chZ�mVkr\
gr\³\jTVX�clWGgo�oX�w]X�mL\jX�~³\qTVX�n?X�~q¯°ko~jWYgomxw]Xªkr¯���ko\qT�grfd�oko~jcl\qTVW chZ³~jX s exw]X s O�\qTVX!²2� � \qcdWYXo�D\jTVX�X�~j~qk7~
k7m�\jTVX5~jXQw]ki�7X�~jX s Zv\q~jexw]\qeV~jX5grm s ¯°kpw�grfµflXQmV�r\jT�cdmxw]~jXQg7ZvX7©
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[�cl�7eV~qXY�7�IOã²2� �=\qcdWYX5�oXQ~jZqexZ2\qTxX5n�XQ~v\jeV~q��gi\qcdkom�kr¯�\qTVX5nx~qcdmxw]cdnxgof�n�k7clmL\ n?k7Zqc®\jclk7m�©
H 	
8 	 K @ < � º7¼ OV�p� » < ; F£���Q� �µ�o���µ� º � ; ¿ � ¾ �D< ¾ ; �Q�i�V�=E º ¿¡� » � º O º �i� ��� ¾�¾ �Q< ; F��7� � º �i�V� 	
S�TxcdZGX�ypn�XQ~qcdWYX�mL\¢w]kom�ZvchZ�\�ZGcdm¡\j~jg7w�«DclmV�¨\qcdWYX]� �igr~juLcdmV�ÁZv\q~jexw�\jeV~qX¦gom s WOko\qcdkomzexZqclmx�£ZqexwQw]XQZjZqcl�7X
�xeVm s fdX�g s ��exZv\qWYX�mL\jZQ© �2\!XIgow�TÁcl\qXQ~jgr\qcdkom���Zv\q~jexw�\jeV~qX�grm s WYkr\jclk7m gr~jX¢XQZv\qcdWGgi\jX s exZqclmx���VeVm s flX
g s ��exZv\qWYX�mL\I©.S�TxX_XQZv\qcdWGgi\jX_kr¯�cl\qXQ~jgr\qcdkom � chZ¸\jTVXªZv\jgo~v\jclmx�tn�k7clmL\2kr¯�cl\qX�~�gi\jclk7m � � F ©  XªZqclW�eVfhgi\qX
g£WYki�DcdmV�Áko�p��XIw�\ �@X��7X�mL\qexgoflfdu mxkomp� ~qcd�oc s �Ok7�xZvXQ~q�7X s �Du¡g ZqX]\�ko¯5¬�kDkoWYcdmV� w�goWOXQ~jg7Z�© �2\�XQg7w�T
cl\qXQ~jgr\qcdkom¨\qTVX�ko�p��XIw�\5cdZt~qk7eV�oTVfdu�WGgrcdmL\jgoclmVX s gi\5\qTxX¢w]X�mL\jX�~tko¯³\jTVXGclWGgo�oXQZ�e�ZvcdmV�¦¬�kDk7WOcdmV�¦grm s
�Du�w�TxgrmV�7clmx�YwQgrWYX�~�gOko~jclXQmL\jgi\jclk7mxZQ©��?kDkoWYcdmV�¢gi­-XQw]\jZ wQgrWYX�~�g�¯°kDwQgrf+flXQmV�r\jT�gom s nV~jclm�w]cdnxgrf�n?kocdmL\Q©
S�TxX�~jX]¯°ko~jXo�x��ko\qT�w�goWYX�~�gYclmL\q~jcdmxZvchw5grm s X]yD\q~jclm�Zvchw�nxgr~�grWYX�\qX�~�Z
WYcd�oTL\_w�Txgrmx�oXo©  §TVXQm�¥³X s X]¯°ko~jW
\jTVX³Zv\q~jexw]\qeV~jX¸\jTV~qk7eV�oTt\qcdWOX7�Ð\qTVX s X�¯°ko~jWYgr\qcdkomtw�komxZqcdZv\jZµclm�kr­�ZvX�\v\jclmV�ªXQg7w�T5n�k7clmL\�¯°~qk7W=cl\jZ+n?k7Zqc®\jclk7m
�Du5g
~�grm s koW=�ÐgoflexX s ~�gÐ¥
m�¯°~qk7W g mVk7~qWGgrf s chZ�\j~qcd�Vep\jclk7m!grm s ¥
cl\qTOg �igr~jchgrmxw�X�kr¯��Q����kr¯p\qTxXãko�V��XQw�\
Zqcd¬�Xo© [�cd�oeV~jX��Ð�¢ZqTVki¥ Z \jTVXOmVX�X s X s ²2� ��\qcdWOXO¥
TVXQm�\qTxX�k7�p��XQw]\�w�komxZqc s X�~jX s chZªXQc®\jTVX�~�~jcl�7c s �@g �
k7~ãmVk7m�~jcl�7c s �@�!��© �ª�V��XQw�\�WYkr\jclk7m¢cdZ2gt¥2X�cd�oTL\jX s w�koW!�xclmxgr\qcdkomG�?X]\�¥2X�XQm�g!w�cl~�w]exfdgo~ãWYkr\jclk7m¢¥
TVchw�T
cdm s e�w]XQZã�o~jXQgr\ãw�TxgrmV�7XQZ�cdm¢w�goWYX�~�g�ko~jclXQm7\�gi\jclk7mYgom s ZqWYgoflf?w�Txgrmx�oXQZ.cdmG\jTVX�cd~ãcdmL\q~jclmxZqchw
nxgr~�grWYX�\qX�~�ZQ�
gom s g¢\q~�grmxZqfdgr\qcdkom�gÐ¥�gÐu¢¯°~jkoW \qTxX�w�goWYX�~�goZ cdm s e�w]cdmV�¢\jTVX�k7nVn?k7Zqc®\jX!X]­-XQw]\Q©�[�cl�7eV~qX��I� �@g � ZvTVki¥ Z
\jTxgi\Y¥
TVXQmÁ\qTVX�w�TxgomV�oX�clm;w�grWYXQ~jg¦k7~qcdX�mL\�gi\qcdkomÁchZ s koWYcdmxgrmL\�\qTVX���XQTxgÐ�Dclk7~!ko¯ \qTVX�\�¥2k��VeVm s flX
g s ��exZv\qWYX�mL\�Z¢gr~jX��oX�~ju w]fdk7ZqXo�³\qTxX¦clmL\q~jcdmxZvchw�Zv��¯°~qXQX��?X�cdmV� Zqflcd�oTL\jflu �?X]\q\qXQ~Q© �ªm¡\qTxX�kr\jTVX�~GTxgom s �
\jTVX�WYko~jX�\jTVX�ko�p��XIw�\YWOki�7XQZOgÐ¥2gÐu ¯°~jkoW \jTVX¦w�grWYXQ~jg7Z��.\jTVX�WOk7~qX�\qTxX�cd~OcdmL\q~jclm�Zvchw�ZO�igr~juÁ¥
TVchw�T
cdmxw�~qXIgoZqXQZ
\jTVX s cl­?XQ~qXQmxw]X���X�\�¥³XQX�m�\jTVXO\�¥³k�grfd�ok7~qcl\qTVWGZQ©�S�TxXOcdmL\q~jclm�Zvchw�Zv�9¯°~jX�X!WOX�\qTVk s mVX�X s ZªflXIZqZ
²2� �(\jclWYXO\qk¦w�komD�oXQ~q�7X�mxw�X5\qTxgom�\jTVXGZ�\�grm s go~ s �VeVm s flXGg s ��exZ�\jWYX�mL\Q© [+cd�oex~qX��I� �°�!�ªZvTxki¥ Z_\jTxgi\
¥
TxX�m£\qTxX�nV~jX��DcdkoexZtZjw]XQmxgr~jcdk�chZ!w�koW��VclmxX s \qk¨grmÁko�V��XQw�\ s X]¯°k7~qWGgi\jclk7m��+\qTVX s c®­-X�~jX�m�w]X¢�?X]\�¥2X�XQm
\jTVX!gofl�7ko~jc®\jTVWGZ�cdZ Zqfdcl�7T7\jflu�~qX s exw�X s �Vep\�~qXQWYgoclm�Z
Zvcd�omVcl¶�wQgrmL\ ¥
TVX�m�\jTVX!w�TxgomV�oX�cdm�\qTVX!clmL\q~jcdmxZvchw�Z
chZ s k7WOcdmxgom7\I©
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 ×@ÏvØ}Í+ÅÇË�ßÐÆ�ß�Ö@Å ��ÅÇá
[�cd�oeV~jX£�I�%O ��
���\jclWYX�\qk w�komD�oXQ~q�7X�mxw�X��7X�~�Zve�Z�~jX�fhgi\jcl�7X��Ðgo~qchgi\jclk7m � k7mzwQgrWYX�~�g nxgr~�grWYX�\qX�~�ZQ© §TxX�m � < ] � k7mVflu;w�goWOXQ~jg X�yL\j~qcdmxZqcdw�nxgr~�grWYX]\jX�~�ZGw�Txgrmx�oXo�2¥
TVcdflX$¥
TVX�m � < F ]�] � komVfdu
wQgrWYX�~�g�clmL\q~jcdmxZvchw�nxgr~�grWYX�\qX�~�Z�w�Txgrmx�oXo©

S�TVX�~qX s exw]\qcdkomÁkr¯
\jTVX�mDeVW���XQ~�ko¯�\qTVX�eVmV«DmVki¥
mxZ!TxgoZ�g¦�?X�mVX�¶�w]chgrf2X]­-XQw]\�kom \qTVX�gow�w�eV~�gow]u
ko¯ \qTxX�~jXQw�komxZv\q~jexw]\qcdkom��¸g7Z�cl\GcdZGZqTVki¥
m �DuÁ\jTVX�~qXIZvexf®\�Z�nxflko\v\qX s cdm [�cd�oeV~jX �Q^V©  ¨X�ko��ZvXQ~q�7X�cdm
[�cd�oeV~jX��I^ �9g ��\jTxgi\�¥
TVXQm�\qTxXYZv\q~jexw]\qeV~jX!chZ�~qcd�oc s grm s w�goWYX�~�gGclmL\j~qcdmxZqcdw�nxgr~�grWYX�\qX�~�Z_w�T�grmV�7Xo�?\qTVX
cdmL\q~jclm�Zvchw���¯°~qXQXtgrnVnx~qkLgow�T�n�XQ~v¯°k7~qWGZ
W�exw�T¦��X�\v\jX�~ \jTxgrm�\qTVX!Zv\jgom s go~ s �VeVm s flXOg s ��e�Z�\jWOXQmL\Q©  §TVX�m
\jTVX�Zv\q~jexw]\qeV~jX¢chZ!mVk7mp� ~qcd�oc s �@ZqX�X [�cd�oeV~jX��I^ �°� � ���.\jTVX s c®­-X�~jX�mxw�X��?X]\�¥2X�XQm£\qTVX�\�¥³k�gofl�7ko~jc®\jTVW�cdZ
~jX s exw]X s �VeV\_Z�\jclfdf�\qTxX5clmL\q~jcdmxZvchw�Zv��¯°~qXQXª�Vexm s fdXtg s ��exZv\qWYXQm7\ chZ
WYko~jX�gow�w�eV~�gi\qX7©
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 ����ÎÐÏ�Ë@Í�Ö �ÐØ}Í �ÐÖ9Ï³Æ �pÍ�ÎIÏ�Æ 
 ×@ÏvØ}Í+ÅÇË�ßÐÆ�ß�Ö@Å ��ÅÇá
[�cd�oeV~jXG�Q^�OãÀ�~j~qk7~
kom�~jXQw]ki�7X�~jX s Z�\j~qexw]\qeV~jXtgoZ_gO¯°eVmxw�\jclk7m¦kr¯.\qTxXt~qXQfdgr\qcd�oX��igr~jcdgr\qcdkom � kom¦w�goWYX�~�g
n�gr~�grWYX]\jX�~�Z�©  §TxX�m � <"] �Nk7mVflutwQgrWYX�~�g X�yD\q~jclmxZqchw³n�gr~�grWYX]\jX�~�Z+w�TxgomV�oX7�i¥
TVcdflX�¥
TVXQm � < F ]I] �
k7mVfdu�w�goWOXQ~jg�cdm7\j~qcdmxZqcdw�nxgo~jgoWYX]\qXQ~jZ�w�TxgomV�oX7©
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{}mY\jTVchZãZqXQw�\jclk7m��o¥2X �igrfdc s gi\jX
koeV~2grfd�oko~jcl\qTVW�e�ZvcdmV�t~jXQgofVclWGgo�oXQZ¸kr¯�gtw�goflcd�V~�gi\qcdkomY�7~qc s © {}WYgo�oX�n?kocdm7\
n?k7Zqcl\qcdkomxZQ��w�grfdcd�V~jgr\qcdkom�gom s n?k7ZqX�ko¯�\qTVXGwQgrWYX�~�g¢w�gom��?XOXIZ�\jclWGgr\qX s ¥
c®\jT¨g��oX�~ju�TVcd�oT¨g7w�w�eV~jg7w]u7©
S�TxcdZ
ZqX�~j�oXIZ2g7Z��o~jkoeVm s \j~qep\jT�©
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m¢cdm [�cd�oeV~jX!�Q[!ko��ZvXQ~q�7X s
�DuG\jTVXtZjgrWYX5w�grWYXQ~jgx©
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 X�~jeVm¦\jTVXO�VeVm s fdXYg s ��exZv\qWYXQm7\�Z ¯°~jkoW gom�clmxc®\jcdgof.Zqkofdep\jclk7m¦ko�p\�grcdmVX s �Du�\qTxX�fdclmxXQgr~ªWYX]\qTxk s
¥
TxclfdX5X�mp¯°k7~jw�clmx��\jTVXtw]k7mxZv\q~�grcdm7\�\jTxgi\
\jTVX5clmL\j~qcdmxZqcdwQZ
gr~jX�c s XQm7\jcdwQgrf�¯°k7~ grfdf-\qTVXt\qTV~jX�X�cdWYgo�oXIZ�©¸S�TVX
n?X�~q¯°ko~jWGgrmxw�Xtkr¯�\jTVXYgrfd�oko~jcl\qTVWGZ_go~qXOw]fdk7ZqX!Zqclmxw�X!\jTVX!mDeVW���XQ~�kr¯¸eVmV«DmVki¥
m�Z_chZªgoflWYkLZ�\ª\qTVXYZqgoWYX
�@komVfdu I�exmV«DmVki¥
m fdXQZjZt¯°k7~!\jTVX�cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X�WOX�\qTVk s �]© � ki¥2X��7X�~I�+\jTVX�clmL\q~jcdmxZvchw�Zv��¯°~qXQX¢�VeVm s flX
g s ��exZv\qWYX�mL\5chZ�Zqfdcl�7T7\jflu�¯@g7Z�\jX�~���� ���_\qTxgom$\jTVXOZv\jgom s go~ s �VeVm s fdXGg s ��e�Z�\jWOXQmL\5gom s \jTVXYX�~j~qk7~_k7m
\jTVXY~qXIw]ki�7X�~jX s Zv\q~jexw�\jeV~qXYchZ5grfdWYk7Zv\ª\jTVXGZqgoWOX7©OS�TxXO~jXQZqeVfl\jZ�ko�V\jgrcdmVX s ¥
cl\qTÁZvcdW!exfdgr\qX s s gr\jg�gr~jX
w�komp¶�~qWYX s �Du�\qTxcdZ�X]ypn?X�~jclWYXQm7\I©�S�gr�xflX���ZqTVki¥ Z
\jTVX�~jXQZqeVfl\jZ_ko�p\�grcdmVX s ¯°k7~_\jTVX�¯°kDwQgrf�flXQmV�r\jT$grm s
\jTVX�nx~qcdmxw]cdnxgofãn?kocdm7\On�kLZvcl\qcdkom£¯°k7~t\jTVX��7~qk7eVm s \q~jep\jT��.\qTVX�flcdmVXIgr~!gofl�7ko~jc®\jTVW��+\jTVX�Zv\jgom s go~ s grm s
\jTVX¦cdm7\j~qcdmxZqcdwQZ���¯°~jX�X��VeVm s flX$g s ��exZv\qWYX�mL\I©  ¨X$ko�xZqX�~j�oX�\qTxgr\¢\qTxX�Z�\�grm s go~ s �VeVm s flX¨g s ��exZv\qWYXQm7\
n?X�~q¯°ko~jWGZ¸�7flk7�xgrfdfluY¥2ko~�ZvX�\jTxgrm�\qTVX�cdm7\j~qcdmxZqcdwQZ���¯°~jX�Xo© � ki¥2X��7X�~I�r\qTxXª�Lgrn¢chZãmxX��ofdcd�ocd�VflX�w]k7WOn�gr~jX s \qk
\jTVX s cl­?XQ~qXQmxw]X
¥
cl\qTY\jTVX
�o~jkoexm s \j~qeV\qT�©�S�TVX
~jX�nV~jkr��XIw�\jclk7m!X�~j~jko~.kr¯��?kr\qTGgofl�7ko~jc®\jTVWGZ.cdZ¸g�TDeVm s ~qX s
\jclWYXIZ�flki¥2X�~ã\qTxgom�g�nVclyDXQf9�p¥
Txcdw�T�cdZ2mVk7~qWGgof?Zqclm�w]X�\qTVX5g7w�w]ex~jg7w]uOkr¯+cdWGgr�7Xªn?kocdmL\2n?k7Zqc®\jclk7m�chZ2�oXQ~qu
Txcl�7T�©

�7~qk7eVm s \q~jep\qT fdcdmVXQgo~ cdm7\j~qcdmxZqcdwQZ���¯°~jX�X Zv\jgrm s gr~ s
¯°kpwQgrf�fdX�mV�o\qT �+I7�p© I �Ð[ WV© W �+Ii[�© ^ �+Io^V©d�
nx~qcdmxw]cdnxgof�n�k7clmL\Q� ��, �&I+Wx© J �&I&JV© � �&I&IV©l� �&Io^V© [
nx~qcdmxw]cdnxgof�n�k7clmL\Q� � , ^7�7�p© � ^7�o�V© � ^V�DWx© J ^7�V�o© �

S�gr�xflXÁ��O¨²³koWYnxgr~jchZvk7m¡ko¯ª\jTVX�Z�\�gi\jcdw¦wQgrfdcl�V~�gi\jclk7m¡~jXQZqeVfl\jZQ�2\jgr«7X�mzgoZG�7~qk7eVm s \q~jep\qTµ�³\jTVX�fdclmxXQgr~
Zqkofdep\jclk7m�gom s \jTVX s cl­?XQ~qXQmL\ �VeVm s fdXtg s ��exZ�\jWYX�mL\
\qXIw�TVmVch¤7exXQZQ©
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{}m!\qTVchZ�X]ypn?X�~jclWYX�mL\�Z��i¥2XãexZqX ��cdWYgo�oXIZµko¯�g_wQgrfdcl�V~�gi\jclk7mt�o~jc s \jgo«oX�m!¥
c®\jTOgªZvcdmV�ofdXã¬QkDkoWYclmx�ªw�goWYX�~�g
�9ZvXQX�g7Z�grm�X�yVgrWYnVfdX_\jTVX�\qTV~jX�X�cdWYgo�oXIZãcdm [�cd�oeV~jXO�=I �]©�S�TVXªWYk s XQf�kr¯�\jTVX��o~jc s cdZ�exZqX s goZ2�o~jkoexm s
\j~qeV\qT�©

[�cd�oeV~jXY�=I�O�S�TV~jX�X�cdWGgr�oXIZ�kr¯.gOwQgrfdcl�x~jgr\qcdkom��o~jc s grWYkomx�7Zv\³\jTVX��!exZvX s clm�\qTxX�X�ypn�XQ~qcdWYX�mL\Q©
 §cl\qTt~jXQZqn?XQw�\�\jk
\qTxX¸nV~jX��Dclk7exZ�X�yDn?X�~jcdWOXQmL\Q�Q\qTVX¸cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X��xeVm s fdXãg s ��exZ�\jWYX�mL\µmVXQX s W!e�w�T

fdXQZjZªeVmV«DmVki¥
mxZ_\qTxgom�\jTVXOZv\jgom s go~ s WYX�\qTVk s Zqcdmxw]X!\qTVXYw�goWOXQ~jg�cdZª¬�kDk7WOcdmV��©	�ªZ�g�w]k7mxZqXQ¤LeVX�m�w]Xo�
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\jTVX!cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X!WOX�\qTVk s chZ��&I � ¯@goZv\qXQ~ªgom s ~jXQ¤LeVcd~qXIZ
flXIZqZ_c®\jX�~�gi\jclk7mxZ
\jk�w]k7mD�oX�~j�oX�� W¢cdmxZ�\jXQg s
ko¯³�I^ ��©��_�7grcdm��L\qTxX�XQ~q~jko~2kom�\qTxX�~jXQw�ki�oXQ~qX s Z�\j~qexw]\qeV~jX�cdZ
goflWYk7Zv\2\qTVXtZjgrWYXo©�S�TVX�~jXQZqeVf®\�Z��ocd�oXQm�cdm
S�gr�xflX!��nV~jki�oX�\qT�gi\Q�V¯°ko~_goflf�\jTVXtZqX��oXQm�cdWGgr�7XQZQ�p\qTVX5cdmL\q~jclm�Zvchw�Zv�9¯°~jX�X�WYX]\jTVk s cdZ go�VfdX�\qkG~jXQw]ki�7X�~.Sqg
n?k7Zv\qXQ~qcdko~jcVU³\qTxX eVmV«DmVki¥
mYcdm7\j~qcdmxZqcdw�n�gr~�grWYX]\jX�~�Z.kr¯-\qTVXªw�grWYXQ~jg��?X]\v\jX�~ã\qTxgomY\qTVX_Zv\jgom s go~ s �VeVm s flX
g s ��exZv\qWYX�mL\I©
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�7~qk7eVm s \q~jep\qT �+Ip�7© W �&Ii[x©d� �+IL�D©Ç� ��J Ip© I �7�DJx�o©Ý� �DW&WL�p© I �DWr[L^V© J
cdmL\q~jclm�Zvchw���¯°~qXQX �o�D�7© J �7�o�D©Ç� �o�o�p© W �o�7�D© J �Ð�r�x�o© W �p�Ð�+JV© � �p�Q�7�V© I
Zv\jgom s go~ s �o�L�p©Ç� �+W&WV© � ����WV© J ��W Ip© W �Ð�i[L�V© ^ �p� � Ip© W �o�o�&WV© I� P � G � v � � � � � � � �
�7~qk7eVm s \q~jep\qT ^7�i[�© ^ ^7�7�p© W �+Wo[x© W ^r[��o© ^ ^V�DJx© � ^7�p�7©l� �r^D�D©Ç�
cdmL\q~jclm�Zvchw���¯°~qXQX ^o^r[�©Ç� ^x�o�o©Ý� �+W �V©Ç� ^�Io�V© [ ^7���x©l� ^V� �x© W ^V�i�D©d�
Zv\jgom s go~ s ^V�o�7© W � �7�p© W �+JD�D© ^ ^o^o[x©Ý� �+J�IV© � �o�I�V© W � ��JV© �� P � G � v � � � � � � � �
�7~qk7eVm s \q~jep\qT �7�D�7© ^ ��Ii[x©Ý� �&Io�V© W �i[ WV© � �7�i^x© I �+Wo^x© W ����JV© W
cdmL\q~jclm�Zvchw���¯°~qXQX �&I+Wx© J �r[o[x© � �i[p�D© � �i[D�p© � �&I&IV© J �+J �x©Ç� �+Jx�o© [
Zv\jgom s go~ s �+J&Wx© I �r[�JV© [ �r^ �V© I �i[ WV©d� �r^L�p© [ �o�Q�x©l� ^r[ �V© �

S�gr�xflX$�%O¨²³koWYnxgr~jchZvk7m¡ko¯ª\jTVX�Z�\�gi\jcdw¦wQgrfdcl�V~�gi\jclk7m¡~jXQZqeVfl\jZQ�2\jgr«7X�mzgoZG�7~qk7eVm s \q~jep\qTµ�³\jTVX�fdclmxXQgr~
Zqkofdep\jclk7m�gom s \jTVX s cl­?XQ~qXQmL\ �VeVm s fdXtg s ��exZ�\jWYX�mL\
\qXIw�TVmVch¤7exXQZQ©
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S�TxcdZO~jX�n?ko~q\�Txg7Z!nV~jXQZqX�mL\jX s g¨mVX�¥´~qX�¶xmVX�WYXQm7\O\qXIw�TVmVch¤LeVX�¯°k7~�WYX�\q~jcdw�~qXIw]k7mxZ�\j~qe�w�\qcdkomÁ¥
Txcdw�T¡cdZ
n�gr~q\qchw]eVfhgr~jflu�g s gonp\qX s \qk�w]k7WOnxep\qXQ~+�DchZvcdkomtgonVnVfdcdwQgi\qcdkom�Zµw]fdk7ZqX�\jk_~jXQgrfl��\qcdWOX7©µ{}m s X�X s �Ð\qTVX³nV~qk7n�kLZvX s
�xeVm s fdX
g s ��exZv\qWYXQm7\�exZqXQZ.W�exw�TOflXIZqZ�eVmV«DmVki¥
m�Z+cdmO\qTVX�k7np\qcdWYcl¬Igi\qcdkom�nV~jkDw�XQZjZ.grfdflki¥
cdmV�ª¯°ko~�gª¯@goZv\qX�~
~jXQw�komxZv\q~jexw]\qcdkom¦grfd�ok7~qcl\qTVW�© �2\ª\qTVXYZjgrWYX5\qcdWYXo�?\qTxXOg7w�w]ex~jg7w]u�ko¯�\qTVXOZvk7fleV\qcdkom¦chZªZqflcd�oTL\jflu��?X]\v\jX�~
\jTxgrm�\jTVXtgowQw]eV~�gow�uGko�p\�grcdmVX s ¥
cl\qT¦Z�\�grm s gr~ s �Vexm s fdXtg s ��exZv\qWYXQm7\_\qXQw�TxmVcd¤LeVXIZ�©.[xep\qex~qX5¥2ko~j«¢¥
cdflf
w�komxw�X�~jm¢\jTVX�\qXIZ�\ ko¯�k7eV~
grfd�oko~jcl\qTVW ¥
cl\qT¦ZqX��7X�~�grf-eVmxwQgrfdcl�V~�gi\jX s ¬�kDkoWYcdmV�Gw�grWYXQ~jg7Z�©

� 
 � 

*�
 ���2

�
�d� ���!© ��gr~q\qk7flc�grm s �+©�aL\jeV~jW�©�S�TV~jX�XtmxX�¥�grfd�ok7~qcl\qTxWYZ ¯°ko~�nV~jkr��XQw]\qcd�oX5�Vexm s fdXOg s ��exZv\qWYX�mL\ª¥
cl\qT

WYcdmVclW�eVW´n�gr~�grWYX]\jX�~�Z�©.SµXIw�TVmVchw�gof��
X�n?ko~q\
[L�r^�JV�D{ �_� { �t� �_eV�oexZv\ª�r�7�V�7©
�Ç�
� ��©3[�greV�7X�~�goZQ�Dgom s	� � S�© �µeVkomV��©�
���*+ �(� /
� *��  ����� � ')���C�2 
�������©³��{�S=��~qXIZqZQ�x�r�7�V�7©
� ^��t��© À
© ��cdflf��  ©x��eV~j~jgÐu7�pgrm s �£© �!©  ~qcd�oTL\Q©.4 /6
����!�
��
���� ')� �2 ���=
��!�
*��x©��
wQg s XQWOchw���~qXIZqZQ���DW �V�7©

Ñ°Ù�Ô�ÑÚÓ



���������
	���
���������	�������	��������! "���#�%$���	&��'��(�)	����#��*+�-,.
� "��/0
1$����!/��2�3���
�54�
+/6
� "�(�7�(/�� �L�

� [��t�5© �_gr~q\qfdX�u7©ã{}m s X�¯°X�mxw�Xtkr¯�\qTVX��r��n?kocdmL\_grfd�ok7~qcl\qTVW�©¸{}m 4 /0*D������	��2� �+�1* � � � ���+� � $��#�7�(/��)
+� �
*+�)
+�
,.*�� ����/0�����0�Q*+� ,.*� 5'#��� �(/�� � ���
*���� , 
+ 	��/��
	 � �
��� 
X���(
&� � ���(���!� ���
�������³nxgr�7XQZ¦�I�&Jo[��?�I�L�r�V�
�oeVmVXY�DW�W�IV©

� I
�t�5©Q�ªgr~q\qfdX�u�gom s ��©µaL\jeV~qW�©YSµ~jchgrmV�7eVfdgr\qcdkom�© ,.*+ �')���7�(/
� � ���
*�� 
+�)	"$� 
������%��	&�(/���� 
���	��2� �r�
J � �9� � Od��[ J��?�XI7�p�V�DW�WL�D©

� J��t�5©Q{�©9�ªgr~q\qfdX�u�grm s �!© �?chZjZvXQ~qWGgrmµ©�� ���V� � ')����� �
��� 
 ��*� "�(� /
� �2� , *+ �')���7�(/��%� ���
*��x©p²2grW��V~qc s �7X
�_mVcl�7X�~�Zvcl\�u¢��~jXQZjZ��x{va � � OV��I7�p�=J7�r^7�r[ WV�7�o�o�o�x©

�Ý��� [2©��5grTVf�gom s �!© � X�u s XQm�©+À¸exw]fdc s XQgrm�~jXQw]k7mxZv\q~jexw�\jclk7m¢grm s grep\jkr�}w�grfdcd�V~jgr\qcdkomY¯°~jkoW w�komL\qcdmDeVkoexZ
WYkr\jclk7m�© {}m $0�.�.� $��#�7�(/��)
+� �
*+�)
�� ,.*�� ����/6�(�)���"*+� ,.*+ �')���7�(/��%� ���
*+�x�-�ok7flexWOXO�p��\¸gomxw]k7eV�oXQ~Q�
²2gomxg s gx���reVfdu��o�o�x�o©

� ���!�£©2��kofdflX�¯°X�upZ�� �t©��ªkDw�Tµ��gom s �¸© \¸grm ��kDkof�© aDX�fl¯Ú� wQgrfdcl�x~jgr\qcdkom§grm s WYX�\q~jcdw�~jXQw�komxZv\q~jexw�\jclk7m
cdm¨ZqnVcl\qXOkr¯ã�igr~juDclmx��grm s eVmV«DmVki¥
m$clmL\qXQ~qm�grf�w�goWOXQ~jg¢nxgr~�grWYX]\jX�~�Z�© $��#�7�(/��)
+� �
*+�)
+���3*+��/��)
��.*��
,.*� 5'#��� �(/ � � ���
*����x^7� ������OÇ�!�p��Ip�?�DW&W�WV©

� W��tÀ
©?�¦grfdcdZQ©T\_chZve�grf�ZqX�~j�okocdmV�OclmD�igr~jchgrmL\³\jkGw�TxgrmV�7XQZ2cdm�wQgrWYX�~�g�clmL\q~jcdmxZvchw�nxgr~�grWYX�\qX�~�ZQ©+{}m�$��#�7�(/#"
��
��!�
*��)
+� ,.*�� ����/0�����0��*+� ,.*� 5'#��� ��/$� � ���
*����7�7kofdeVWYX��7�rnxgo�oXQZã�r�r[%�V�i��WV�=\¸grmxw�koeV�7X�~I�7²2grmxg s gV�
�oeVfdu��r�7�V�o©

�d�Q���t²ª©Ý²ª©�aDfdgoWGgV�xX s cl\qko~I© � 
�����
+�T*�� 4 � *�� * �&/6
+ 1 "���!/
���'& *+��/�� � ��	��2�!�
*���© � WYXQ~qchw�gom¦apkDw�clX�\�u�ko¯
��Txkr\qk7�o~�grWYWYX]\j~qu¢gom s � X�WYkr\jX!aDX�mxZqcdmV�x�3[�grfdfdZ_²³TDeV~�w�T���\_cd~j�ocdmVcdgx� �ªa �!���DW �o�x©

�d�o� �5a�©-�¦gÐuD�xgomV«�gom s ��©�[xgrex�oX�~�goZQ© � \qTxX�ko~ju�ko¯ãZvXQf®¯Ú�}w�goflcd�V~�gi\jclk7m�ko¯ãgGWYki�LcdmV�¢wQgrWYX�~�gV© $��#�7�(/#"
��
��!�
*��)
+�(�3*���/���
��%*��",.*� 5'#��� ��/ �%� ���
*+�x� �!�9� � Od�I�r^��?�XIp�o���DW�W7�p©

�d�I���	��©xS+~jcl�7�7ZQ©��_ep\qkpw�goflcd�V~�gi\jclk7m�grm s \jTVX5gr�xZqkofdep\jX�¤Lexg s ~jcdwo©�{}m�4 /6*=�����0	+�2� �+�1* ��� � � ,.*������(/6�(�)���
*+� ,.*+ �')���7�(/)�%� ���
*��-
���	 4�
��!� ��/��+*�����* �+�#�2� �
*+��� 4 ����/�� *�*5�
�0*����,���5��n�gr�oXIZ�J7�&W���JV�Q[x©�-/.�.�.
²³k7WOnxep\qXQ~_aDkpw]cdX]\�u���~jXQZjZQ���reVmxXG�DW&WD�D©

�d�Q^��	��©�S+~qcd�o�LZ��?�+© [2©µ�¦w �+grexw�Txfdgom��?�t© {�©T�_go~v\jflXQuo�-grm s �t©�[�c®\j¬��ocd�V�?kom�©��2eVm s flXYgi��exZv\qWYXQm7\_` g
WYk s X�~jmtZquLmL\jTVXQZqcdZQ©r{}m���©ÐSµ~jcl�7�7ZQ� �!© �?chZjZvXQ~qWGgrmµ�Igom s �5©iaD¬�XQflchZv«Dc��ÐX s cl\qk7~jZQ���%� ���
*��1�5� � *�/��2� �  1��0
1 � ��*+/
� 
���	54 /0
&�(� �
�����7�7kofdeVWYX���� �7^ kr¯,2%�0�(�!��/6�'31*�� �����2� ,.*+ �')���7�(/4���(�
�(�)���]�7nxgr�7XQZ��+W ���p^L�r�V©
aDnx~qcdmV�oXQ~v�7\�X�~jfhgr�x�p�r�7�o�x©

�d��[ � �ã©#\¸gom���kDkof���S�©���kDkomxZQ��À
©-�.greD¥2X�fhZ��?grm s �!© �ªk7Zv\qXQ~qfdcdmxw�«-© \ªcdZqclk7m�grm s flcdX � Z_gonVnV~jk7gow�T�\qk
cdmD�Ðgo~qchgrm�w]Xo© $� "
 � � 
���		5=� ���
*+�Q��*+ �')��� �2� �r���I^ �°[�� OÇ�&I&W��p�L�o�p�L�¦gÐu��=W&W Ip©

�d�=I��5�Á©  X�~jWGgrm���a-© ��grmVXQ~@��XQXo��a-©-�_eV\v\jg��
kiu-�-grm s �£© � cde�©��
ko�?kr\�flkpwQgrfdcl¬Igi\qcdkom$exZvcdmV��eVmxw�gof®�
cd�V~�gi\qX s w�goWOXQ~jgYcdmD�igr~jcdgom7\�Z�©�{}m $0�.�.� $��#�7�(/��)
+� �
*+�)
�� ,.*�� ����/6�(�)���"*+� ,.*� 5'#��� �(/�� � ���
*+� 
+�)	
4�
+� � �(/��6*�����* �&���2�!�
*����V�ok7flexWOX�{q{��Vnxgr�7XQZ�^�Io^��p^�I+Wx��[xko~q\�²³kofdflcdmxZQ��² �����reVmxXO�=W&W�WV©

Ô+Ô ß�a3b�c�d�d



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�


���������� ��� ���

ISSN 0249-6399


