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� a8st� �vs����onqp�m�x�m�szb6u��hb6lvd � ucbHm�avx]~Hn��Anqn]u jÏb6�Z��sz�8dzn,��szm�acb6lcm�m�acn:xH����st��m�xHuv`wnH�,y6lvs �8xHuv`wnH�
xHu �:�ZlcjvjAbHp�m-bHe i xHu�� �vs��Anqp�n]u*m(jAnqbHj8dzn��
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� acnqp�n�x�pZn	��nq~HnqpZxHdÙmon]`Zavuvb6dzbHy6szn]�SeEbHpS`wb��cn	��x�eEnqm���m�a8x�mSx�pZn	`qlvp�p�n]u*m�dz�}stu ��s �cn]�oj8p�n]x��
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e�bHpÄm�acn�jvpZbHyHpZxHi mob�pZlvu��6�Jlcm,m�avst�,mon]`Zavucb6dtbHyH�k`qxHuµxHdt��bXp�n]��lvdtm¬stukxHuµlvuvxH`q`wnqjvm�x��8dtn
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(0%�# � ( +,!�& ��acbºnq~Hn]u�m�lvxHd�dz� �hxHu*m��	mobºpZlvu2m�acn `wb��cn�� � acn `wb �cn jvp�b��vlv`wnqp	lv�on]�?x�(1!�&)"
-43 $ �'3 # 1 (0%'++$.3-, !�&�mob}`wb6uv�omopZlv`wm¦m�avn	i xH`Zavstuvn ��`wb �cn�j8p�bHyHpZxHi xHu ��szm��¦�Zx�e�nqm¤�ºj8p�b*bHeÄe�pZb6i
xHu:`wbHp�p�n]��jÏb6u
�vstucy#��b6lcpZ`wn ��`wb��cn¦jvp�bHyHpZxHi�� � acnr`wb��cn¦`wb6uv��l8i�nqp(lv�on]�-x/$.&)% %)$ (,< ! (,> !�&Xmob
`Zavn]` /:m�avx�m�m�avnXjvp�bNbHe½`wbHp�pZn]�ojAb6u �v�-mobkm�acn#jvp�bHyHpZxHi xHu
�:m�avx�m�m�acn¦j8p�b*bHeÙst�(x�j8p�b*bHe½bHegx
j8x�p�m�s�`qlvdtx�p ��!0( ( &*3 -�� $ %3, 38(9�'� � acn¦�on]`qlcpZstm�� jÏb6d�st`w� st�(`Cacb6�on]u:�N�µm�avnX`wb �cnX`wb6u8��lvi�nqp]�vxHu
�
szm �cn �Jucn]�(jvp�n]`qs��on]dz�,�ªavx�m�szm�i�n]xHuv��e�bHp�xky6sz~Hn]u}jvpZbHyHpZxHi mobk�An �o��x�eEnXmobkpZl8u � �
? óAô�õ ö,õ ö,þ�ø��(@ ��ö �Äûrô>�¨ÿHø��¢ô�ý �¢õ��oû��vö���ý°þ�ûZù¢õ ø '�A þ "��&� "CB ûrö ý°ù¢õ ø&��ö,ü��ED6ý¤ù � ø#=wý¤ùGF�øo÷ =
��� þ�ý°ù�ûZü�õ�� õ��0�X÷�ûZö

��õ ö���ø#=wý¤ù¢ý@�µõ þµû#÷Lõ ��ý	��� � ��õ ö � ù¢õ ü��(�¢ý@� 7�� �¢õ�=wý�H ��øVþ>� ù¢ø��<ö õ��Cþ�ý@� ü
�JIrõ �¤ù¢øVö ø�4 � 'LK ý	�oû���ö ý+�¢ô�ý+��øCþ>� ù¢ø&�<õ ö
ö õ��Vþ�ý@� ü>�µû � ù ��ö �¢ý@� ö ø&�¨ù ��ý B ûCþ>�k÷Aý°ü�ÿ�û��Vý �oûZþ ö õ�1(ÿ���� ý	1hüHý	� �¢ô�ý�FHû�÷Aý	� ��øVþ>� ù¢ø����¢ø?ù¢ý°õ þ>� ù¢ø
�(����ý
�¢ô�ý =
��� þ�ý¤ù�ûCü�õ�� õ��0�¦õ þ>�¢ø �¢ô�ý A þ>�¢ý°ù¢þ�ý ��MON¨ÿ�� øCù¢ý¤ù ÷Aý°ü#ü¨ù¢øo÷Lö ý°ù ' óAô�ý ��ø�1(ÿ�ûCþ>�QP ö½ù¢ý�ö ÿHøCþ�ö ý ��õ �¦þ�ø��Ùõ þ�ö �¢õ����
��øCþER �¨ý�þ��°ýTS;UWV�õ��¢ô�ø&�(�-û¦ô�õ þ>�Äø�4<õ ù¢øVþ>� B �¢ô�ý ��ø�1(ÿ�ûCþ>�#ù¢ý	��ø�1 1(ý�þ��¨öÙù¢ý	1(ø#=¨õ þ)�4XYIrõ��°ù¢øCö ø�4 �ZP 4¯ù¢ø&1 A M(P ö
ó*ù ��ö �¢ý@�/2 ��ü�� õ ö ô�ý¤ù;� õ ö � '	'@'G[]\ � ø�1 � "_^
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� sty6lcp�n � � � 
 � f�f � pCstuv`qszj8dtn]�

�hstdtdtl8�omopZx�monrm�acn¦jvpZstu8`qszj8dzn]�¬�Ïn]a8stu �µm�acn � f�f¾x�pC`Zavszmon]`wm�lvp�nXstu �Ùszy6lcp�n � � � � ��u:x � f�f
�o�O�omon]i:�cnq~HnqpZ��xH`wm�stb6u}m�acn#`wb��cn¦jvpZb �vl8`wnqp(m�x'/Hn]�ªst� ( # -4& ( �*- !6�'� ��u:j8x�p�m�s�`qlvdtx�p]�OxHu��:`qdtxHs�i
m�acnh`wb �vn¬jvp�b��vlv`wnqp ikx'/Hn]�Ùx��Ab6lcm<m�acnÄjvp�bHyHpZxHi � 3�� !��t��m�avx�mÙszm<st�½��x�eEn �Lst� `Zavn]` /Hn �	n��Oj8dtst`qszm�dt�
�N��m�acn:`wb��cn:`wb6uv��lvi�nqp�xH`q`wbHp �8stucyºmob�xçpCszyHbHp�b6lv�	�onqm	bHeªs�uce�nqpZn]uv`wn pZl8dzn]��� �°u bHp �vnqp?mob
ikx'/Hn�m�acn��o�O�omon]i mopZlv��m �hbHp�m�a��H� ��n]uceEbHpZ`wn]i�n]u*m��#st� �vn]��szy6ucn �	mobX�An(xH�¬�Zsti�j8dzn-xH�gjAb6����st�8dznH�
nq~Hn]u�ste,m�avst�rn]u*m�xHstdt�¦ikx'/Ostucy��o`wnqp�m�s��J`qx�m�szb6u �:i�bHp�n�`wb6i�jJdzn�� � �h� !�# $�%�&)(*!�+,!�# -�� �ªi�n]xHu
nq~Hnqp���xH`wm�szb6u m�avx�mkm�acn}`wb��cn�`wb6u8��lvi�nqpkm�x'/Hn]�µmob.`Cacn]` /�m�acn�jvp�bHyHpZxHi xHu
��m�acn}jvpZb*bHe �
�h� (*!�&�-43 56(07�-438%'#v�.�hi�n]xHu�nq~HnqpZ��xH`wm�stb6u:m�avx�m(m�acnX`wb��cn¦jvp�b��vlv`wnqp-m�x'/Hn]��mobk`wb6uv�omopZlv`wm(m�avn
jvpZbHyHpZxHi xHu ��m�acn(j8p�b*bHe � �¤m,st�gx¦�ZxHdtszn]u*mÙxHu
��n]���on]u*m�stxHdOeEn]x�m�lcp�n�bHe � f�f2m�a8x�m,`wnqp�m�s��8`qx�m�szb6u
st�(uvbHm�j8x�p�m(bHe m�acn � f � �

 !	� 
���:�
 3_/����

� jJx�p�m�st`qlvdtx�pCdz�:��lv`q`wn]���oe�lvd sti�j8dtn]i�n]u�m�x�m�stb6u}bHe¬m�avn � f�f x�pC`Zavszmon]`wm�lvp�n	p�nq~Hb6dz~Hn]�¦x�p�b6lvu
�
m�acn��3$ !0(�3873,���� !�&�-43 $)�'3 # 1���%'++$.3-, !�&�� f6� 8�� (
(�� �Om�acn¦��lv`q`wn]�Z�obHp-bHeLm�acn � % ( (C< �*- %�# !!� !�&*-43-"
$)�'3 # 1"��%'++$.3-, !�&#� 8�n]` ' 9$� ��avs�`Za �-xH��xk`wbHpZucnqpC�omob6ucn¦bHeÙm�acn¦bHpZszy6s�uvxHd � f�f¾pZn]�on]x�pZ`Za �h_NjAn �
`qstxHd & �hxH� �vnq~Hn]dzbHjAn ���*�}fhn �vstd�dtx?_N�O�omon]ik��xH��x	jvp�b��vlv`wm�szb6u � �*lvxHd�szm��k`wnqp�m�ste��Ostucy�`wb6i�j8s�dznqp
eEbHp-m�acn & x]~�x � pZbHyHpZxHikikstuvy �½xHucy6lvx�yHn!� ) & _ '
! � �Ä_NjAn]`qstxHd & mopZxHu8��dtx�mon]� & x¨~�x���b6lcpZ`wn¦`wb �vn
stu*mob	`wnqp�m�s��vn ���NbHjvm�sti s��qn �,� � � �H� � �°u*m (c�%� ikxH`Zavs�ucnr`wb��cn �¾l8uvdts /HnªbHm�acnqp�sti�j8dtn]i�n]u�m�x�m�stb6uv�
bHe-m�acn & x]~�x�dtxHuvy6lvx�yHnH�¬_NjAn]`qstxHd & �cbNn]�#uvbHmXp�n]dz� b6u.x}�*�Nmon ��`wb �vn stu*monqp�jvpZnqmonqp ��_NjAn]`qstxHd &
n]uceEbHpZ`wn]�ªxk�on]`qlcpZstm�� jÏb6d�st`w� m�avx�mrst�(�8xH��n �:b6u & x]~�x�m��NjAn#��x�eEnqm���� *¬����n]u�m�stxHd�dz�H�cm�acnXm¤�*j8s�ucy
stu*~�x�pZstxHu*m��Äm�a8x�m�xHdzp�n]x��c�µn��Os��om�stu m��NjAn ��`wbHp�p�n]`wmª��b6lcpZ`wnX`wb��cnXx�p�n¦mopZxHuv�Zdtx�mon �:mob�m�acnX`wb6i��
j8s�dzn ��ikxH`Za8stucnk`wb��cn���& _OjÏn]`qs�xHd & st����lv`q`wn]���oe�lvd,s�u m�acnµ�on]u8�onkm�avx�m?szmX`qxHu2`wb6ikj8stdznkdtx�pZyHn
jvpZbHyHpZxHik�-n�/ `qszn]u*m�dz��� �cbHpªn��OxHikj8dznH�cszm�`qxHu:`wb6i�j8s�dznSm�acn¦n]u�m�stp�n & x]~�x +rnq~Hn]dzbHj8ikn]u�m !#szmq�
~HnqpZ�Zszb6u � � � �<xH� �hn]dtdÙxH�Sm�acn #�bHm & x]~�x��hnq���vp�b �ª�onqp � � avn$#ªbHm & x¨~�x��Änq���vpZb ���onqp¦xHdzb6uvn
`wb6uv�Zst�om��-bHeÙb¨~Hnqp �]�-( � (
(
( d�stucn]�-bHeÙ�ob6lcpZ`wn#`wb��cn��

|ruceEbHp�m�lvuvx�mon]dt�H�Lm�acn xH`wm�lvxHdÄsti�j8dtn]i�n]u�m�x�m�stb6u bHehm�avnµ_NjAn]`qstxHd & stuve�pZxH��mopZlv`wm�lcp�n	st�XuvbHm
�Nlvszmon¦xH�(��stikj8dznSxH� �Ùszy6lcp�n � � � �hb6lvd ����lcyHyHn]�om�� � � �hstdtdtl8�omopZx�monSstu � sty6lcp�n � � � � ��acn]u�m�avn
' �½ø��¢ý-�¢ô�û#�Ùû����¢ô�ø&�)�Vô �¨ÿHý	�°õ¯û��)(ªõ þ���õ �¨ý�þ>��û������rù¢ý	� õ ý�öÙøCþXûCþ#û��(�¢ø&1�û��¢õ��-�¢ô�ý°øCù¢ý	1 ÿ�ù¢ø#=wý°ù��¢ø(ö �¨þ>�¢ô�ý�ö õ�*�ý

�0�¨ÿ�õ þ)�+�¨ý°ù¢õ�=Vû#�¢õ øCþ�ö B �¢ô�ý �¢ô�ý�øZù¢ý	1¿ÿ�ù¢ø#=wý¤ù���øqý�ö,þ�ø���U0��õ ö���ø#=wý°ù [ ûZþ>�Xþ�ý°÷�ÿ¨ù¢øVÿHý°ù��¢õ ý�ögø�4<�¢ô�ý ��ø
��ý ' óAô�ý
4 ��þ�� �¢õ øVþ?ø�4��¢ô�ý �¢ô�ý�øZù¢ý	1 ÿ�ù¢ø#=wý°ù,õ ö¬ö õ 1(ÿ)�����¢øªù¢ý	��ø#=wý°ùhûCþ>�#õ þ)4 øZù 1�û��¢õ øVþ �¢ô�û��¬õ ö,þ�ø�� ��øCö �hý D6ý	� �¢õ�=wý3�¢ø
ÿ�ù¢øCÿ�û��Vû��¢ýgý N¨ÿ)� õ���õ�� �����¢ô�ù¢ø&�)�Vô��¢ô�ý-��ø�1(ÿ�õ�� ý°ù '
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�Ùszy6lcpZn � � � 
 � f�f '�n]xHdtszm¤�

`wb��cn#jvpZb �vl8`wnqp�lv�on]�S_NjAn]`qstxHd & xH�rx `wnqp�m�ste��Ostucyk`wb6i�jJstdznqp]�vm�avnXjvp�bHyHpZxHi i�l8�om��AnXxH`q`wb6i��
j8xHuvstn �:�*��xHu}x�� �8szm�szb6uvxHd��onqm�bHe (1%�� ! 7�# #.%�- 7�-438%'# �?m�avx�mª`wb6u8��st�om(bHeÙdzbNbHj�stu*~�x�pZs�xHu�m���xHu
�
jvp�bO`wn �vlcpZnk�ojAn]`qs��8`qx�m�szb6uv� � � acnk`wb �vn xHuvucbHm�x�m�szb6u8�Xx�p�n ucnqn �vn ���An]`qxHlv�on�m�acn `wb��cnk`wb6u��
��lviknqp���s�dtdclv�onrx#�obHeEm �-x�p�n¦`wb6i�jAb6ucn]u*mÄ`qxHdtdzn � x�� � 1 !�# !�&)7 - %'&#mob?xHuvxHdz� �qnªm�acnªjvp�bHyHpZxHi
�Anqe�bHpZn}m�acn}jvpZb*bHeSst�k`Cacn]` /Hn � � � avn}xHuvucbHm�x�m�szb6uv� n]uvx��8dzn�m�acn : f�yHn]uvnqpZx�mobHpµmob2stu�monqp �
jvp�nqmSdzbNbHj8��xHu
��jvpZbN`wn �vlvp�n�`qxHdtd���stu�m�acn?`wb��cn?n�/ `qszn]u*m�dz��� � acn : f yHn]ucnqpZx�mobHpSn]i��Ab �vstn]�
m�acn?jvp�bO`wn]���obHpS�on]ikxHu*m�st`q�ªbHe,m�acn�avb6�omr`wb6ikj8lcmonqpSxH� �hn]dtd½xH��/Hnq�ºxH�ojAn]`wm���bHe,m�avn#yHn]ucnqpZxHd
�on]`qlcpCszm���jAb6dtst`w�km�a8x�m�m�acn#`wb��cnX`wb6uv��l8i�nqp"��std�dJn]uve�bHpZ`wn��

� acn 8�!�&*3 5�(17�-438%'# (1%'# �'34-434%�# � : f"��st�rx eEbHpZikxHd jvpZbHjÏb6�Zszm�szb6u:m�avx�m¦st��mopZlcn?b6uvdz�}szegm�avn
jvp�bHyHpCxHi st�	��x�e�n:mob n��On]`qlcmon�� � acn : f"st�?n]���on]u*m�stxHdtdz�2xHu �ostu�monqpCi�n �vstx�mon��ºjvp�bHjAb6��stm�szb6u
yHn]ucnqpZx�mon ���N�km�acnS`wb��cnr`wb6u8��lvi�nqp-m�avx�mhn]u�m�xHs�dt�Ä�Zx�e�nqm¤��� � acnrdzbHy6st`qxHd�.�lv�om�s��8`qx�m�stb6ukeEbHphm�avn
�om�x�mon]i�n]u*m � : f�n]u�m�xHstd�����x�eEnqm�� �ºst�#ucbHpCikxHdtdz� n]�om�x��8d�st��acn ���N��stuceEbHpZikxHd�dz��~HnqpZste��Ostucy}m�avn
sti�jJdzn]i�n]u*m�x�m�szb6u bHe�m�acn : f yHn]ucnqpZx�mobHp �¿szm�st�?n]���on]u*m�stxHdtdz��m�acn:`wbHp�pZn]`wm�ucn]���	bHe�m�avn : f �
yHn]ucnqpZx�mobHp�`wb��cnªm�avx�m �vnqmonqpZikstucn]�¬m�acnS�ob6lvu �vuvn]���gbHeLm�avs��¬x�p�y6lvikn]u�m�� � aNlv�q�*m�acnª�Zx�e�nqm¤� bHe
m�acnk`wb��cnk`wb6uv��l8i�nqp¦p�n]�om��¦lcjAb6u x�p�n]dtx�m�st~Hn]dz�}eEpZx�y6stdzn	�8xH�on�szeÄm�acn : f yHn]ucnqpZx�mobHp?st�rb6uvdz�
jAb*bHpCdz�¦lvu �cnqpZ��mob*b��XbHpgstuv`wb6ikj8dznqmon]dz�S~HnqpZs��8n � � � avn : f2szm��on]dteOs�� �cnqpCsz~Hn �#�N�XxHu	xHdzyHbHpZszm�a8i
/Oucb ��u�xH�g���Ni��Ab6dtst`Änq~�xHdtl8x�m�szb6u � 8�n]` ' + � m�avx�mgn]���on]u*m�stxHdtdz����sti?lvdtx�mon]� m�acn-bHjAnqpZx�m�szb6u	bHe8m�avn
jvp�bHyHpCxHi b6u}xHu}x��J�omopZxH`wm�p�nqj8p�n]�on]u*m�x�m�szb6u}bHe m�acn#ikxH`CavstucnX��m�x�mon��

� acn"/Hnq� eEn]x�m�lcp�nªbHeLm�acn : f �¢yHn]ucnqpZx�mobHp�x�j8jvp�b6xH`Zaµm�avx�m-ikx'/Hn]�(szm¬x�momopCxH`wm�sz~Hn¦e�bHp � f�f
st�#m�avx�m#x}m¤�*jJst`qxHd,jvpZb*bHehbHe(x : f s��Xp�n]dtx�m�st~Hn]dz�º�Z`qxHdtx��8dznH� stu�m�acn �on]uv�onkm�a8x�m#m�acn �Zs��qnkbHe
m�acn:jvpZb*bHerst��`qdzb6�on:mob�m�acn}�Zs��qn�bHeªm�acn:j8p�bHyHpZxHi szm��on]dte�����#�b �Änq~Hnqp]�-m�acn : f �¢yHn]ucnqpZx�mobHp
x�jvjvpZb6xH`Za�xHd��obk��l �AnqpZ�(eEp�b6i xkuNlvi��Anqp(bHe dts�ikszm�x�m�szb6uv� 


� � acn : f yHn]ucnqpZx�mobHp#st�rx�p�n]dtx�m�st~Hn]dz��(0%�+ $�, !���j8stn]`wn�bHeh�obHe�m��hx�pZn�� �cbHpXn��cxHi�j8dtnH�As�u
m�acn�_NjAn]`qstxHd & sti�jJdzn]i�n]u*m�x�m�szb6u��,szm�`wb6uv��s��om��	bHe�b�~Hnqp � !N� (
(
( d�stucn]��bHeªj8x�pZm�st`qlvdtx�pZdt�
�cn]uv�on�f¿`wb��cn��

� � acn : f yHn]ucnqpZx�mobHp#s�� + 7 (,< 3 # !	�%$ !0(�3 5�(ks�uçm�avn	��n]uv�on�m�avx�m¦szm¦i?lv�omS�An?n��Omon]u �cn �
bHp�p�n ��sti�jJdzn]i�n]u*mon ��e�bHp�n]xH`Caçuvn�� jvp�bO`wn]���obHp�x�pC`Zavszmon]`wm�lvp�n��

� óAô�ý-ÿ�ù¢øqø�4�ö õ�*�ý3�oûZþ	û�� ö ø¦üHýÄö õ �Cþ�õ R���ûCþ>� ����ö�1�û���� ý¤ù B ��ý°ÿHý�þ��¨õ þ)�ªøCþ �¢ô�ýhù¢ý�ÿ�ù¢ý°ö ý�þ>��û��¢õ øVþ \ � �8�
! ^ B û�� �
�¢ô�ø����Cô+�¢ô�ý9�°ø
��ý,ûCþ�þ�ø���û��¢õ øVþ�ö<÷Lõ����Nö �¢õ����*ø>� �	��ÿ>�rûhö õ��Vþ�õ R��oûCþ>�½û�1(ø���þ>��ø�4vö ÿ�û���ý '





��� � ���������"� � � � ����� �"�C����� ��� � ����� � ���	��� �
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� � acn : f yHn]ucnqpZx�mobHp#st� (0%�+ $ 3 , !�& � $ ! ( 3 56(�stuçm�acn��on]uv�on	m�avx�m¦szm �cnqjAn]u �v�rlcjAb6u�m�avn
s �vszb6�o�Ouv`wpZxH�Zszn]�kbHeXm�avn �8x�m�x����omopZlv`wm�lcpZnºeEbHpZikx�m���xHu �¿`qxHdtd�stucy2`wb6u*~Hn]u*m�szb6uv��bHe#m�avn
_NjAn]`qstxHd & `wb6i�j8s�dznqp �

� � acn : f�yHn]ucnqpCx�mobHpÄst� ��% ( &)(*!#" , 7'# 1 ( 7�1 ! � $ ! ( 3 56(�stu	m�avn��on]uv�on(m�avx�m¬m�acn�`wb6u�mopZb6d%�vb �
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��u:m�avst�(��n]`wm�szb6u�� �-p�nq~Oszn�� `qlvp�p�n]u*m�x�jvjvp�b6xH`Cacn]��mobµ�on]`qlcpZszm¤���¢jAb6dts�`w� �ojAn]`qs��J`qx�m�szb6u�e�bHpª~�x�p �
szb6l8�-n]uce�bHpC`wn]i�n]u�mªi�n]`ZavxHu8st��ik���
"�� ��� /�� � � 	���� ��� � � 	�	 ��� 
�� � ��� �

� &)% % $ " (07'&*&)� 3 # 1 (0%�� ! � � f�f"� � 8ªn]` ' + � 8ªn]` ' 9 � 8 ��'
!O� 8 ��' 9 `�� 8��%' 9 x � st�ÙeEbHpZi bHeA`wnqp�m�s��8n �
`wb��cn�stu2��a8st`Za2m�acn�`wb �cn jvp�b��vlv`wnqp�j8xH` /�x�yHn]�	m�acn jvp�bHyHpZxHi ��stm�a.xºe�bHpCikxHd¬j8p�b*bHe(m�a8x�m
�cn]ikb6uv�omopZx�mon]�<m�avx�m<m�acn¬jvp�bHyHpZxHi ��x�m�st� �vn]�<x��ojAn]`qs��8`g��n]`qlcpZszm¤�rjAb6dts�`w��� � acn,`wb��cn¬j8p�b �8lv`wnqp
`wb6uv��mopZlv`wm��(m�acn#jvp�bNbHe xHu �}n]uv`wb �vn]��szm�stu�x�e�bHpCikxHdLdzbHy6st`'� � acn¦n]uceEbHpZ`wn]i�n]u*mªi�n]`CavxHuvst�Zi
`Cacn]` /O�?m�avx�m�m�avnµjvpZb*bHe�st�#~�xHd�s ���ÙxHu �.m�a8x�m?szm?ikx�m�`Zavn]��m�avnµjvpZbHyHpZxHi xHu
�.m�acn �on]`qlcpZstm��
jAb6dtst`w��� � f�f �cn]d�sz�AnqpZx�mon]dz�	j8dtxH`wn]�-x?acn]x]~Osznqp-�8lcp �vn]u�b6u m�acnr`wb��cnrjvp�b��vlv`wnqphm�avxHuµb6uµm�avn
`wb��cn�`wb6uv��l8i�nqp �EjvpZb*bHeA`Zacn]`0/Ns�ucy#st�,l8��lvxHdtdz�#n]xH��sznqp¬m�a8xHu�jvp�bNbHe �8st��`wb¨~HnqpZ� �1� � f�f n]uvx��8dtn]�
m�acnº`wb �vnç`wb6uv��l8i�nqpµmob2n]uceEbHpZ`wnº��n]`qlcpZszm¤��jÏb6d�st`qszn]��m�avx�m x�p�n ucbHm �cn]`qs �vx��8dzn � m�avn�`wb �vn
jvpZb �vl8`wnqpSi?lv�omX`wb6i��8stuvn�jvp�bHyHpZxHik�#xHu ��jvp�bNbHe¬yHn]uvnqpZx�mobHpZ�#�Zlv`Za�m�a8x�mX~�xHd�s �ºjvp�bNbHeE�Xx�pZn
jAb6����st�8dzn�� � acnª`wb��cn�j8p�b �8lv`wnqpÄ`qxHuµnq~Hn]u�`wb6uv�omopZlv`wmhjvp�bNbHe��¬ikxHuNlvxHdtdz�H�*�8lcmÄm�avst�¬x�j8jvp�b6xH`Za
st�-eEn]xH��sz�JdznSb6uvdz� e�bHp��ZikxHdtdAjvp�bHyHpCxHik���

f-b6u�~Hn]u*m�szb6uvxHd � f�f s�i�j8dzn]i�n]u*m�x�m�szb6uv�hstu*~Hb�/HnXx?~HnqpZs��8`qx�m�szb6u ��`wb6u �vszm�szb6u � : f"�ÄyHn]ucnqp �
x�mobHp � !Xstu +N� � mob �cnqpZsz~Hn�x¦j8p�bHjAb6��szm�szb6u	eEp�b6i m�acn�jvp�bHyHpZxHi xHu
�kx¦�8lvs�dzm ��stu	�on]`qlcpZstm��?jÏb6d�st`w���
� avnk`wb �cn jvp�b��vlv`wnqpXst�¦bH�JdtszyHn ��mob��Zacb � m�avx�mXm�acn : f�st�S~�xHdts ��l8u �cnqpXx}�onqm#bHe-x �cszb6ik�
xHu �:s�uce�nqpZn]uv`wn¦pZlvdzn]� � � acnX`wb �vnX`wb6uv��lvi�nqpªucnqn �}ucbHm(mopZl8�om(m�acn#`wb��cn¦jvp�b��vlv`wnqp¨�N�An]`qxHlv��n
m�acn¦n]uve�bHpZ`wn]ikn]u�m�ikn]`ZavxHuvs���i stu �vnqjÏn]u
�cn]u�m�dt�k~�xHd�s �vx�mon]�-m�acnXj8p�b*bHe �

8ªn]`qlvdtx � 8�n]` ' 9$� �cn �8uvn]� x.��n]`qlcpZszm¤� jAb6dts�`w� xH`q`wbHp �8stucy.mob2m�acn�~�xHdts � mopZxHuv��szm�stb6uv��bHe
x���7)$ ! 3 # - !�&%$ & ! - !�&:eEbHp�xHu.x��J�omopZxH`wm�xH�Z�on]i#�Jdz�ºd�xHucy6lvx�yHn�� � acn : f yHn]ucnqpZx�mobHp	st�X�8xH��n �
b6u m�acn bHjAnqpZx�m�szb6uvxHdh�on]ikxHu*m�st`q�	bHe�m�acn���x�eEn:stu�monqpZjvp�nqmonqp]�,xHu � acn jvp�b�~Hn]��szm��	�ob6lvu �vuvn]���
stu avst� �vs����onqp�m�x�m�szb6u � � a8st�kx�jvjvpZb6xH`Za xHu*m�st`qszjJx�mon]�µdts�ikszmon ��j8x�pZxHiknqmonqpZs��]x�m�szb6u��(�An]`qxHlv��n
m�acn#jvp�n]`wb6u �vstm�szb6uv�(bHe �vxHucyHnqpZb6lv��stu8�omopZlv`wm�szb6u8��x�p�n#lvu8stu�monqpZjvp�nqmon �:jvpZn �vst`qx�mon]��b6uº�om�x�mon]���
� avnh`wbHp�pZn]�ojAb6u �vstucyªjvp�n �vs�`qx�mon-���Ni��Ab6dt�½x�pZn-x �cszb6ikx�m�s)�qn �	mob¦n]uv`wb �vn-��n]`qlcpZszm¤�#jAb6dtst`qszn]�<e�bHp
stu8�omopZlv`wm�szb6u��Zx�e�nqm¤�.xHu ��i�n]ikbHp�����x�eEnqm����28ªn]`qlvdtx �vnq~Hn]dzbHjAn �.��xHi�jJdznk��x�eEnqm���jvpZbHjÏnqpZm�szn]�
eEbHp�jvp�b6�Z`wpZsz�8stuvy�i�n]i�bHpZ��xH`q`wn]�Z�q�8eEbHp���xHu � �¢�Ïb �Os�ucy�i�n]i�bHp��H�8xHu
�:e�bHpªx��8�omopZxH`wm�m¤�*jAn]���

��u�e�b6lvu
�vx�m�szb6uvxHd�jvp�bNbHe ��`qx�p�pZ�Nstuvyª`wb��cn � � � � f�f"� � � � (
( � ��m�acn-��x�eEnqm���jvp�bHjAnqp�m���st�L�8l8stdzm
stu*mob	m�acn¦ikxH`Za8stucn¦i�b��cn]d8� � acn¦�on]ikxHu*m�st`q�(bHe½m�acnXx��8�omopCxH`wm�ikxH`Zavs�ucn¦st�-ucbHm��ojAn]`qs��vn �µe�bHp
lvu8��x�e�n¦mopCxHuv��szm�szb6u8�q�vxHu �}m�avn#`wb �vn#jvp�b��vlv`wnqp�s���bH�8dtstyHn �:mobµ��avb � m�a8x�m�m�acn#j8p�bHyHpZxHi `qxHu
xHd �-x]�O��ikx'/Hn?�ob6i�nXmopCxHuv��szm�szb6u �
"�� ��� /�� " 0 ��2 � � � 
 
 ��� � ��� 5 ��
������	� �
��u�-��6$ !�� 7 �6� !�+  , � , 7'# 1 ( 7�1 ! � � � � � � { . f ) ' 9 �L{ºf ) � '
'c�Lf�{ '
' � �<m�acn	n]uce�bHpC`wn]i�n]u�m
i�n]`CavxHuvst�Zi st��x�m¤�*jAn#`Cacn]` /HnqpSm�avx�m �cb*n]�ªucbHm�xH`q`wnqjvmªjvp�bHyHpZxHi ��m�avx�m�~Oszb6dtx�mon�xk�on]`qlcpZstm��
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jAb6dtst`w���vm��NjAn�xHuvuvbHm�x�m�szb6uv�rxH`q`wb6i�j8xHu*�}jvp�bHyHpZxHi'stuv��mopZlv`wm�szb6uv� � � � � ��`wb6i�j8s�dznqp�mopZxHuv� �
dtx�mon]�	x��hn]dtd �¢m¤�*jAn � �ob6lcpZ`wnµjvp�bHyHpZxHi stu*mobçx �Än]d�d �¢m��NjAn �.xH���on]i��8dz� jvpZbHyHpZxHi � � � �¿avxH�
x jAbHmon]u�m�stxHd½n�/ `qszn]u8`w��x��c~�xHu�m�x�yHn�b�~Hnqp � f�f �An]`qxHlv�on	��x�e�nqm¤�çj8p�b*bHe��rx�p�n?uvbHmªjvpZn]�on]u�m �
acb �Änq~Hnqp]��x � � �2m¤�*jAn#`Cacn]` /HnqpXi?lv�om�p�n]`wb6uv�omopZl8`wm�m��NjAn �cnqpZst~�x�m�szb6u8�(e�pZb6i m��NjAn#xHuvucbHm�x��
m�szb6uv� �	�hn]`qxHlv�on � f�f¾mopCxHuv��ikszm���`wb6i�j8dznqmonXm¤�*jAn �vnqpZsz~�x�m�szb6uv�q�vszm�s��(jvpZxH`wm�st`qxHd<nq~Hn]u���avn]u
p�n]`wb6uv��mopZlv`wm�szb6u}s��(jvp�b6avst�8szm�sz~Hn]dz��n��OjAn]uv��sz~Hn��

� acnµbHpCszy6stuvxHd � � � � { . f ) ' 9�� �cn �Jucn]�	xº��n]`qlcpZszm¤��jAb6dtst`w��sti�jJdtst`qszm�dz�º�N��m�acn�m��NjAn
�o�O�omon]i bHe¦xHu xH���on]i��8dz��dtxHucy6lvx�yHn���.�xHd /Hnqp"� .�xHd (
(�� �cnq~Hn]dzbHjAn � x � � � m¤�*jAn����N�omon]i
�8xH�on � b6u xHu x�pZ�8szmopZx�p�� �on]`qlcpZstm���xHlcmob6ikx�mob6u � � dzjAnqpZu�xHu � _O`Cavucn]s �cnqp � � _ 9 !O�-_O`Za4'
' �
stu*~Hn]u�mon ���on]`qlvpZszm���xHlcmob6i x�m�xçmobçn]uv`wb��cnµ��x�eEnqm��.jvp�bHjAnqp�m�szn]��xH�#eEbHpZikxHdÄxHlcmob6ikx�m�x � � acn
x�jvjvpZb6xH`Za .�xHd /Hnqp¬m�x'/Hn]�Ämob � � ��s��,ucb¨~Hn]dv�Ïn]`qxHl8�on�szmg�onqj8x�pCx�mon]�,m�acn���n]`qlcpZszm¤��jAb6dtst`w��e�pZb6i
m�acnSn]uceEbHpZ`wn]i�n]u*m�i�n]`Za8xHuvst��i:�cxHu � �An]`qxHlv�on¦�on]`qlvpZszm��µxHlcmob6ikx�m�x�x�p�nXucbHm-m�xHstdtbHp�n � mob�m�avn
m��NjAn#`Zavn]` /Hnqp �

f-pZx�p�� xHu � .�n]stpZst`Za � f . (
( � �cnq~Hn]dtbHjÏn � x � � ��m¤�*jAn2���N�omon]i m�avx�mºn]uceEbHpZ`wn]��pZn �
�ob6lcpC`wn}�Ab6lvu �v��� � acn}`wb6i�j8stdtnqp�e�bHpµm�avst�	m��NjAn��o�O�omon]i s��kxHlcmob6ikx�m�st`��-�8lvmkszmki�l8�omk�An
y6sz~Hn]u x2p�n]�ob6lcpC`wn �¢�Ïb6l8u � xHu8ucbHm�x�m�szb6u¿eEbHp n]xH`Ca¿eEl8uv`wm�szb6u ��fhpZx�pZ�H� .�xHd /Hnqp]�SxHu �¿{}bHp �
pZst��nqmom�� f . { '
' � �cnq~Hn]dzbHjAn � x � � � m��NjAn��o�O�omon]i mob.n]uce�bHpC`wn��on]`qlcpZstm���jAb6dtst`qszn]�?�8xH�on �
b6u�x `qx�j8x��8std�szm�� � +r~ # !
! � `qxHd�`qlvdtlv��� � avst�?`qxHdt`qlvdtlv�?`qxHu�n]uv��lvp�nµm�avn��Zx�e�nqm¤�2bHeªn��Nj8d�st`qszm
�cn]xHdtdtbN`qx�m�szb6u � � avs��¦n]uvx��8dzn]�?xHu2n]uce�bHpC`wn]i�n]u�m�i�n]`CavxHuvst�Zi ��stm�acb6lcm#xçmopZlv�omon �2y6x�p��8x�yHn
`wb6dtdzn]`wmobHp � m�acn stu8`qdtlv��szb6uçbHe(x�y6x�p��8x�yHn `wb6dtdzn]`wmobHp#stu m�avn � f6� st�Xx �cpCx ���8xH`0/ bHehikxHu*�
`qlcp�pZn]u�m�n]uve�bHpZ`wn]ikn]u�m�ikn]`ZavxHuvs���ik���
" � ��� /	� / � � � � � 
�� � 	�2�	�� � � 	�

�cbHp�x ��7)$ ! 3 # - !�& $.& !�- !�&V�?m�acn2n��On]`qlcm�szb6u dtxHuvy6lvx�yHn.bHekm�avn2jvpZbHyHpZxHi&n]u8��lcp�n]��m�avx�mºuvb
�on]`qlcpCszm�� �¢jAb6dtst`w�k~Oszb6dtx�m�szb6u8�h`qxHu}bN`q`qlcp �	1Su m�acn¦b6ucn¦avxHu ���Om�acn¦n]uve�bHpZ`wn]ikn]u�m�i�n]`CavxHuvst�Zi
`qxHu�`Zavn]` / m�acn	jvp�bHyHpZxHi �c�OuvxHiks�`qxHdtdz�H�Astu �ªavst`Za `qxH�on	n]xH`Ca�bHjAnqpZx�m�szb6u st�rmon]�omon � �vlcpCstucy
n��On]`qlcm�szb6u �21Su�m�acn bHm�acnqp?a8xHu ���<szm�`qxHu.`Zavn]` /�m�acnkj8p�bHyHpZxHi ��m�x�m�st`qxHdtdz�H�Ùstu ��avs�`Za�`qxH�on
xHdtd mon]�om��¦bO`q`qlcpS�Anqe�bHpZn?n��On]`qlcm�szb6u ���¤m¦st�S`wb6ikikb6u mob���nqnkx a*�N�vpZs ��bHe¬�AbHm�aºmon]`Zavuvs �*lcn]�]�
�An]`qxHlv�on#��m�x�m�st`Sn]uceEbHpZ`wn]i�n]u*m�st�-m��Nj8st`qxHd�dz� �AbHm�a}i�bHpZn¦n�/ `qszn]u*m�xHu �}dzn]���(xHlvmob6ikx�m�st`¦m�avxHu
�c�OuvxHikst`Sn]uve�bHpZ`wn]ikn]u�m��

� acn & x]~�xª~Oszp�m�l8xHd�ikxH`Cavstucn � &
: { � � � 3 '
' � st� x �Än]dtd�� /Nucb ��u�n]uce�bHpC`wn]i�n]u�mgi�n]`CavxHuvst�Zi
eEbHp & x]~�x�`qdtxH��� �8dzn]�q�.��avst`Ca �ª`wb6uv��s �cnqpªmob��Ïn?x eEbHpZi'bHe¬`wnqp�m�s �vn �ç`wb��cn�� & x¨~�x `qdtxH��� �8dtn]�
`wb6u*m�xHstu2s�uv�omopZlv`wm�stb6uv�¦stu�m�acn & x]~�x}�N�Nmonµ`wb��cn dtxHucy6l8x�yHn��gm�acn  ��- !9")(1%�� ! 8�!�&*3 56!�&:`Zacn]`0/N�
& x¨~�x	�N�Nmonr`wb��cn¦�om�x�m�st`qxHdtdt��� � acn &�: { �ojAn]`qs��8`qx�m�szb6u"� � 3 '
' � �cbO`qlvi�n]u*m��hm�acnrm��NjÏn ���Zx�e�nqm¤�
jAb6dtst`w� bHeÙm�acn¦�*�Nmon ��`wb��cn�~HnqpCs��vnqp]�vstu:x��
�vszm�szb6u�mobµbHm�acnqp�pZl8u��¢m�sti�n¦�on]`qlcpCszm��:`Zavn]` /O� � m�avst�
�ojAn]`qs��8`qx�m�stb6u	m�a*lv� � �Nn]�gm�avn-��n]`qlcpZszm¤��jAb6dtst`w�#e�bHp & x]~�x¦�*�Nmon�`wb��cn�� +ªnqmonqpCikstuvstuvyªjvpZn]`qst�on]dz�
��avx�mª�on]`qlcpZszm¤�µjAb6dts�`w� m�acn &�: { n]uceEbHpZ`wn]��s���xk`Za8xHdtdzn]ucyHnH�v�An]`qxHlv��n¦bHeÙstm���stuceEbHpZikxHdÏjvp�b6��n
�ojAn]`qs��8`qx�m�stb6u �91rpZszy6stu8xHdvsti�j8dtn]i�n]u�m�x�m�stb6uv�gbHeLm�acn &
: { stu*monqp�jvp�nqmon �µ�*�Nmonª`wb��cn]� �vszpZn]`wm�dz�H�
�8lcm�ikb �cnqpCu:sti�j8dzn]ikn]u�m�x�m�szb6u8�-mopZxHuv��dtx�mon#�*�Nmon#`wb��cnXstu*mob ikxH`Za8stucnX`wb��cn��

� acn & x¨~�x �<xHuvy6lvx�yHn-_NjAn]`qs��J`qx�m�szb6u � ) & _ '
! � �vbN`qlvikn]u�m��½m�acn & x]~�xr_Nn]`qlvpZszm��#{çxHuvx�yHnqp]�
x¦mopZl8�omon �k�o�O�omon]i m�a8x�m,n]uceEbHpZ`wn]�¬xH`q`wn]���h`wb6u*mop�b6d8� � nqpZikst���Zszb6uv� �cnqmonqpZi stucn-m�acn�bHjAnqpZx�m�szb6u8�
m�avx�mhx¦jvp�bO`wn]���,`qxHu jÏnqpZe�bHpZi��6m�acn &�: {'ikxHuvx�yHn]�ÄjAnqpZikst�Z��szb6uv�½mopZxHuv�ojJx�p�n]u�m�dt��� � dzm�acb6lvy6a
m�avst�-x�jvj8p�b6xH`Za:st�h`wb6u*~Hn]uvszn]u*m�stuµ��b6i�nSp�n]�ojAn]`wm��q�cszmhjvp�nq~Hn]u*m��-bHjvm�stiks��]s�ucy�`wb6i�jJstdznqpZ�Äe�pZb6i
stuvd�stuvstucy?i�nqm�acb��}`qxHdtdt�-�An]`qxHlv��n¦bHeÙ��m�xH` /}stu*mop�b6�ojAn]`wm�szb6u � . �6+ � ' + � �
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0 1

Any Inst. Any Inst.

k−1

Any Inst. Any Inst.

k

Any Inst.

Bad
...

�Ùszy6lvp�n � � � 
 ��uv�omopZl8`wm�szb6u�� �hb6lvu ��_Nn]`qlvpZszm�� � lvmob6ikx�mob6u

�vbHp m�avn & x]~�x�+rnq~Hn]dzbHj8ikn]u�m !Xszm � & +,! � � � � _On]`qlcpZszm¤�#{}b��cn]d � ) { � _ ' + � �Hm�acnh�on]`qlcpZstm��
jAb6dtst`w�ks��-j8x�p�m�stxHdtdt� �ojAn]`qs��vn � m�acp�b6lvy6a `wb6u �vy6lcpZx�m�szb6u �Jdzn]��� � $ %3, 34(���5 , !X��jÏn]`qs �vn]�6��avst`Ca
jAnqpZiks�����szb6uv�µxHu jvp�bHyHpCxHi p�n]`wn]sz~Hn]���8xH�on � b6u j8p�n �cn �8ucn �¿x�momopZst�8lcmon]� � !��41 �t�Sszm��:bHpZsty6stu
bHp �vsty6szm�xHd-��szy6uvx�m�lcpZn �1� 1rm�acnqp�pZn]�on]x�pZ`ZavnqpZ� � !�� 1���� � b�* � � *h_ (
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�
~HnSn]uv`wb��vstucy�dzn]x��8�Ämob
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jvp�n]��n]u�m xHu#x�jvjvpZb6xH`ZaXmob � f�f n]ucy6stucnqnqpZs�ucy�stu ��a8st`Za¦`wnqp�m�s �8`qx�mon]�½x�pZn¬p�nqjvpZn]�on]u�mon ��xH�<dzbHy6s�`
jvp�bHyHpCxHik�<m�a8x�m½x�p�n �cnqpZsz~Hn �#e�p�b6i x��ob6l8u �XjvpZbHyHpZxHi dzbHy6s�`'� ��u�m�l8szm�sz~Hn]dz�H��m�acn]�onh`wnqp�m�s��8`qx�mon]�q�
��acn]u n��Nn]`qlvmon � �N� x.��i xHdtd(mopZlv��mon � stu*monqp�jvp�nqmonqp¨�hjAnqp�eEbHpZi m�avn�~HnqpZs��J`qx�m�szb6u���`wb6u �vstm�szb6u
yHn]ucnqpZx�m�stb6u2xHu ��jvp�bNbHe-��n]x�pZ`Za ucnqn �cn ��eEbHp��Zx�e�nqm¤��~HnqpZs��8`qx�m�stb6u � � /Hnq��jvp�bHjAnqp�m¤� bHehm�avn
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ucbHmXmopClv�omon � �k|r��stucy:m�a8st�¦x�jvjvp�b6xH`Ca�� �Savx¨~HnµxH`Za8sznq~Hn ���<eEbHp�x:�Zlvszmon�bHehp�n]dtx�m�sz~Hn]dz� ��stikj8dzn
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xHu �}`qxHuL�8stu�jvpZs�uv`qszj8dznH�*�AnXx��vx�jvmon �}eEbHp�lv��nXstu � � � f�f¾bHp � � � � �

� acnª`wb6�omhbHeLm�avs��Äx�jvj8p�b6xH`Za�`wb6i�n]�-stuµm�acnªxHikb6lvu�mhbHeLm�stiknªp�n��NlvszpZn �keEbHpÄm�acnr~HnqpZs��J`qx��
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_Nn]`wm�szb6u � � � � � � �-��acb � acb � �hx��
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b�~Hnqp �vpZ��m �¢bHp �cnqp}dzbHy6st`ºeEbHp � f�f �(|ª��s�ucy�mon]i�jAbHpZxHd¦dzbHy6st`��rb6ucn�`qxHu p�n]`qd�xH����szeE� m�acn : f
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