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_a]�JMo^GD\^RWN=YK\|_QIKLaSM�Ko^G�PZ}���S�]�SMP«�K\|RKJ[N�\^SMRESMT±N�YKGzIKJMLaJMPQG�N�G�La_ªñ ×¶× `�ñ ØkØ JURKpEñ=õkõZs¦\|o^o�o|G�JUpWN=S�J�R��KP���G�Ls�\iN�YZN=YKG�pK\^PZG�RK_t\|SURK_8SUT©o|G�RKr[N�YK}#§(SUL�N�YK\^_8LaG�JM_aSURK`KN=YKG�rMS�e(G�LaRK\|RKrªG����KJ[N�\^SMR�p(G�Lh\ie(G�p�T�LaSMPÛG����KJXN=\|SUR¥°OÍM´8\^_
�KRK]�YKJURKrUG�p«�KRKpKG�L�N�YKGmN�LaJMRK_aT�SULhPQJXN=\|SUR �"! #$��T�SML©JMR=j�_t]�JMo^\|RKr#T�JM]�N=SML%#*} � YK\|_µ\|RKpK\^]�JXN=G�_�N=YKJXN©N=YKG¬_aSUo|�nN=\|SUR
N�S�N�YKG«G����KJ[N�\^SMRW\^_#\^RKpKG�I�G�RKpKG�R=N�SUT&�1}�¢¤Gds¦\|o|o©\^R�N=LhS�pK�K]�G«��SM�KRKpKJULh\^G�_#\^R=N�S
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]�JURKRKSXN
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¢ÄG�]�JMR�YKStsHG�e(G�LHSM�K_aG�LOe(G�_aSUPZG�\|R(YKG�LhG�R=NZ_Oj4PQPZG�N=Lh\^G�_H\|R�G����KJXN=\|SURE°�ÂU´h} � YKG�LaSXN=JXN=\|SURKJMo�N�LaJMRK_aT�SULhPQJXN=\|SUR
� ! � Ó2#�s¦\fN=Y�å3! åZÓ�#Eo|G�JtegG�_#G����KJXN=\|SURÝ°�ÂU´��KRK]�YKJURKrMG�pK} � YK\|_#JUo|o^Sts¦_#�K_�N�S
]�YKS�SU_aGdN�YKG«��SU�KRKpKJUL�j
]�SMRKpK\iN�\^SMRQå©°OÌM´"ÒÚÌ�s�\iN�YKSU�nN�o^SM_a_�SUT�rMG�RKG�LaJMo^\fNkj�}�ÆkTUsHG©s#G�LhG©N=S¬s#JUR=NµN=YKG�PQSMLaG�rMG�RKG�LaJMoK]�SMRKpK\iN�\^SMRQåµ°�ÌU´�Ò4#
s#GHs#SU�Ko|p¹_aSMoie(G{N�YKGQ_,j�_,N�G�PÅs�\iN�Y¥å©°OÌM´{ÒÅÌU`cN=S�SM�nN=JM\^R¹å©° � ´{Ò²å-5�° � ´�_aJtj�`�JMRKpzN�YKG�RDN=YKGQ_aSUo|�nN=\^SMRDs¦\fN=Yå©°�ÌU´HÒ6#¹s#SU�Ko|p&��GQ_a\|PQIKofjEå©° � ´HÒ²å-5�° � ´µÓ7#*} ÏÊ_aG�]�SMRKpDN�LaJMRK_tT�SULhPQJXN=\|SUR�\^_ � ! Õ � s¦\fN=Y&å8! Õ¦å

(a) (b) (c) (d) (e)

§µ\|rU�KLaG�³U¯�FH\|LaG�]�N�SUL¬]�SURK�KrM�(LhJ[N�\^SMRK_�T�SML�JMRDÑ&Ò.Ó�×Ø pK\|_t]�o|\^RKJXN=\|SUR
o|\^RKG�s�\iN�Y�°OJM´�ñ=õkõ9�Uñ ×¶× Ò.ÌM`�°O�K´�ñ=õkõ*�Mñ ×k× ÒÌ��ý³U`�°�]�´�ñ ×¶× �Uñ�õ¶õZÒàvX`�°OpK´�ñ ×k× �Uñ=õkõQÒ�Ì��ý³U`d°OG�´�ñ ×k× �Mñ=õkõQÒ�Ì¥°�R��KPQG�Lh\^]�JMo�LaG�_a�KofN=_a´a} � YKGQ�KIKI�G�L{IKo|S[N�_�_aYKSts
N=YKGZpK\^LhG�]�N=SML{]�SURK�KrM�KLaJ[N�\^SMR�JURKp
N=YKGZo|S�s#G�L{IKo|S[N�_�LhG�IKLaG�_aG�R=N{N�YKGHN�LaJMRK_aPQ\|_t_a\|SUR�SUT�_a�K]�Y�Jz_ON�La�K]�N��KLaG#s¦YKG�R
I(o|JU]�G�pz��G�NksHG�G�Rz]�LhSU_a_aG�pzI�SUo|JULa\|_aG�La_a}
s¦YK\^]�Y¹o|G�JtegG�_�G����KJ[N�\^SMR£°�ÂU´��KRK]�Y(JMRKrUG�p&JMRKpzN�Y��K_�N=YKGQpK\^LhG�]�N=SML�JURKrMo^GQJXN�N=YKGQI�SU_a\iN�\^SMR¤°:� á Õ � ´{\^_�_t\|PQIKofjN=YKG{R(G�rMJ[N�\ie(G{SUTgN=YKG{pK\^LhG�]�N=SML�JMRKrUo|G�JXN�°:� á;� ´a}µ¢¤G�N=YKG�LhG�T�SULhG{pKSQRKS[N¦RKG�G�p�N=SZ_tSMoie(G�N=YKG{G����KJ[N�\^SMR�Ste(G�LµN=YKGT��Ko^ocpKSUPZJU\|R�°OÕ�<�â � â�<�´��K�nN�StegG�LµN=YKG�_aG�PQ\fÇt\^RK�KRK\fN=G�LhG�rU\|SUR�Ì�â � â�<�} � Y(G�_aG�Nks#Sª_Oj4PZPQG�N�La\^G�_8PZG�JURN=YKJ[N�`�s¦\fN=YKSM�nNHo|SU_a_¬SMTcrMG�RKG�LaJMo^\fN¶j�`�s#G�PZJ�jZN=JMÁUG"N=YKG���SU�KRKpKJMLOj�]�SURKpK\fN=\|SURK_*N�S«��G#å©°OÌM´"ÒÚÌ�JURKp
å©°:<µ´"Ò.Ñ=<
s¦YKG�LaG�ÑE\|_µN=YKG{I�S�s#G�L�SUTgN�YKG{pKG�T�G�]�N=`&>�×Ø \|RzSU�KL�]�JU_aG�}? RKG#o|JU_ON{LhG�PQJMLaÁª_aYKSU�Ko|p
��G#PQJMpKG#JU��SU�nN¬N=YKG#_t\A@�G#SUTKN�YKGHo|\^���K\^p
]�LOj4_ON�JUo4pKSMPQJM\^RK}©¢ÄG#Y(Jte(GHJM_a_a�KPQG�p�N=YKJXN
SU�KLdRKG�PZJ[N�\^]¦o|\^���K\|p�]�LOj�_,N�JUoÈ\^_d]�SMR=N=JM\^RKG�p�\|RªN�YKG¦LaG�rM\^SMRB�*)�âC��âC�-,d}{Æ N«\|_dRKS[N�R(G�]�G�_a_aJMLOjDN�S�_aI�G�]�\^T�jDN=YKG
e¡JMo^�KG�_¦SMTD�*)¦JURKpE�-,ÐN=S�_aSUofegGªG����KJXN=\|SUR£°�ÂU´�_t\|RK]�G{N=YK\|_¦G����KJ[N�\^SMR¹\^_¦\|RKpKG�I�G�RKpKG�R=N�SMTD�1}Wx�StsHG�e(G�La`�\^T*N=YKG
o^\|���K\^p¹]�L�j4_ON=JMo"LaG�rM\^SMRzs#JU_¦RKSXN���SM�KRKpKG�p¹�=jWN=YKGQ]�j4o^\|RKpKG�L�J[NF��ÒG�-,�`ÈN�YKGªG�RKG�LarXjESMT*N=YKGª_Oj4_ON�G�PÅsHSM�Ko^p
��G{\|RK�KRK\iN�G{_a\^RK]�G¬s#G�s#SU�Ko^pDYKJ�e(G{JMRz\^RK�KRK\fN=GHLaG�rU\|SURDSUT*pK\^_ON�SULON�G�pzo|\^���(\|pz]�L�j4_ON=JMo^}�Æ¶RDLaG�JMo^\fN¶j�`<SXN=YKG�L�pKG�T�G�]�N=_
SULd]�G�o^o*_a�KLaT�JU]�G�_±s#SM�Ko^p!\|RIHK�KG�RK]�G8N�YKG�pK\^LhG�]�N=SMLdSULh\^G�R=N�J[N�\^SMR!JXN�J�]�G�L�N=JM\^R�pK\^_ON=JMRK]�G�T�LhSUPßN�YKG�]�G�R=N�LaG¦SUT�N=YKG
p(G�T�G�]�NªLaG�_a�KoiN�\^RKrz\|R&Jz�KRK\fN=GZG�RKG�LarXj�} � YKGZLaG�rM\^SMRJ�WâK�-,Ê]�JUR���G#N�Y(SM�KrUY�NªSUT�JU_�N=YKGMLN@�SMRKGQSMT¬\|RIHK�KG�RK]�G�O
SUT�N�YKG¦pKG�T�G�]�N=`ÈSM�nN=_a\^pKG�SMT�s¦YK\|]�Y�S[N�YKG�L8G� �G�]�N=_8\|RIHK�KG�RK]�G�N�YKG�pK\^LhG�]�N=SML8_ON=Lh�K]�N=�KLaG�} � YKG�\|RKRKG�L8��SU�KRKpKJUL�j�JXN
��ÒP�*)�\|_¦JUo|_tS�RKG�]�G�_t_aJMLOj�N�S�JM]�YK\|G�egGªJ��KRK\fN=GªG�RKG�LarXj�} � YK\^_¦\|_�\|R¹T�JM]�N¦N=YKGª_a\A@�GªSUTmN�YKGBL^pKG�T�G�]�N�]�SULhG�O^}�ÆkR
N=YK\^_{\|RKRKG�LHLhG�rM\^SMR
N=YKGZpK\|_,N�SUL�N=\|SUR�\|_{_tSDYK\^rMY
N=YKJXNªJz]�YKJURKrUGZ\|R
N=YKGZRKG�PZJ[N�\^]ZSMLapKG�L{S�]�]��(Lh_a}DÏ�R�JM]�]��KLaJXN=G
PQS�pKG�o*SMT4N�YKG�pKG�T�G�]�N«]�SULhG�P��K_,N�\^RK]�o^�KpKG�N=YK\|_�]�YKJMRKrUG¦\^R�SULhpKG�LdJURKp�\iN«YKJM_���G�G�R!_aYKSts¦R��=j&lK]�YKSUI�SMYKo*JURKp
l(o|�K]�Á�\|RÄ�fÃU��N=YKJXNHN=YKG�LhGZG��4\|_ON=_{JMR�JMPQSM�KR=NQSUT±�K\^JX�4\^JMo|\iNkj¨\|R
N�Y(\|_{LhG�rU\|SURK}�ÆkR
N=YK\|_{IKJMI�G�Lh`"YKSts#G�egG�Lh`<s#GZJMLaG
PQS�pKG�o|o^\|RKr�N=YKG«LaG�rM\^SMRWSU�nN=_a\|pKG�N�YKG«pKG�T�G�]�NZ]�SULhG«JU_a_a�KPQ\|RKr�N=YKJXN#N=YKG«RKG�PZJ[N�\^]«SULhpKG�L#IKJULhJUPZG�N=G�LRQU�K\|J[�4\|JUo|\iNkj
LaG�PQJM\^RK_�]�SMRK_,N�JUR=N�JURKpzSMRKoij�N�YKG{pK\^LhG�]�N=SMLµe1JULh\^G�_a}

S �UTWVhï��1�h�4X1�YVh�#�1�h���ZX
Ï�_�PQG�R�N=\|SURKG�pzJM��S�e(G�`c\fN�\^_�I�SM_a_t\|�Ko^G¬N=SZSM�MN�JU\|RzG��4JM]�N�SUL�JMIKIKLaSt�4\^PZJ[N�G{JMRKJUofj�N=\|]{_aSUo|�nN=\|SURK_�T�SUL�J#e1JULh\^G�Nkj�SMT
ñ ×¶× JMRKp�ñ=õkõ#e1JUo|�KG�_a}{¢:\fN=YWG�o^JM_,N�\^]«\^_aS[N�LaSMI=j�`�s¦YKG�R�ñ ×k× �Mñ=õ¶õ�Ò vX`�G����KJ[N�\^SMRE°OÂM´#_a\^PZI(o|\^�KG�_#_a\^rMR(\|�K]�JUR�N=ofj�N�S
[]\_^[ � \ ÒÚÌ�s�YK\^]�YK`Ms�\iN�YHN=YKG���SU�KRKpKJUL�j
]�SURKpK\fN=\|SURK_±å©°�ÌU´"ÒÚÌ{JMRKpªå©°:<µ´"Ò.Ñ=<�`(YKJU_4N=YKG�_tSMo^�nN�\^SMRªå�Ò.Ñ � } � YK\^_\^_"N�YKG¦_aSMo^�nN=\|SUR�T�SMLdJMR=j�pK\^_a]�o|\^RKJXN=\|SUR�_ON�LaG�RKrXN=Y�Ñ�} � YKG¦pK\|LaG�]�N�SUL8_ON�La�K]�N=�KLhG�_dT�SMLdÑ�ÒäÓ�×Ø JURKp!Ñ¥Ò:Õ�×Ø JMLaG

Í



(a) (b) (c) (d) (e)

§µ\|rU�KLaG�ÍU¯�FH\|LaG�]�N�SUL¬]�SMR(�KrM�KLaJXN=\|SURK_�T�SUL¬JUR
Ñ¹Ò.Õ ×Ø pK\|_t]�o|\^RKJXN=\|SUR
o|\^RKG±s¦\fN=Y�°�JU´�ñ õkõ �Uñ ×k× ÒÚÌM`�°O�K´�ñ õkõ �Mñ ×k× ÒÌ��ý³U`�°�]�´�ñ ×¶× �Uñ�õ¶õZÒàvX`�°OpK´�ñ ×k× �Uñ=õkõQÒ�Ì��ý³U`d°OG�´�ñ ×k× �Mñ=õkõQÒ�Ì¥°�R��KPQG�Lh\^]�JMo�LaG�_a�KofN=_a´a} � YKGQ�KIKI�G�L{IKo|S[N�_�_aYKSts
N=YKGZpK\^LhG�]�N=SML{]�SURK�KrM�KLaJ[N�\^SMR�JURKp
N=YKGZo|S�s#G�L{IKo|S[N�_�LhG�IKLaG�_aG�R=N{N�YKGHN�LaJMRK_aPQ\|_t_a\|SUR�SUT�_a�K]�Y�Jz_ON�La�K]�N��KLaG#s¦YKG�R
I(o|JU]�G�pz��G�NksHG�G�Rz]�LhSU_a_aG�pzI�SUo|JULa\|_aG�La_a}

_tYKSts¦Rz\|Rz§©\^rM�KLaG�_�³g°�]�´�JMRKpzÍg°�]�´a}a`�G�]�JU�K_aG{SMTgN=YKG{\|_aS[N�LaSMIK\^]{G�o|JU_ON=\|]{]�SURK_ON=JMR=N�_t`1N�Y(G�LhG{\|_8JMRzG����KJMocJMPQSU�KR�N
SUTÈ_aIKo^Jtj!JMRKpD��G�RKp
pK\^_ON�SUL�N=\|SUR
\|R«N�YKG�_aGH]�SMRK�KrU�KLhJ[N�\^SMRK_t}m¢�YKG�RDñ ×k× �Uñ=õkõ��Òuv±N�YK\^_ms�\^o|o4RKS[NH��G�N�YKG#]�JU_aG#JURKp
N=YKG{_Oj4_ON=G�P:s¦\|o^o<I(LhG�T�G�L�G�\iN�YKG�L�_aIKo^Jtj�SML���G�RKpzpK\^_ON=SMLON�\^SMRzpKG�I�G�RKpK\|RKrQSMR�s¦YK\|]�Yz\^_�_aPQJMo^o|G�La`cñ ×¶× SUL�ñ=õkõ=}§gLaSMPäN=YKGHpK\|LaG�]�N�SUL�]�SURK�KrM�KLaJXN=\|SURK_�\|RD§µ\|rU�KLhG�_�³g°�]�´�JURKpDÍ(°O]�´ms#GH]�JUR
JUo|_aSZ]�JMo^]��Ko|J[N�G¬N=YKG#G� �G�]�N{SUTÈLaSXN=JXN=\|SUR
SUTÈN�Y(GZI�SMo^JMLa\|_tG�Lh_�LhG�o^JXN=\fegG#N�S�N�Y(GZo|\^���K\^p�]�LOj�_,N�JUoµ_aJUPQIKo|G�}DÆkTÈs#GZLaSXN=JXN=G#N=YKGZI�SUo|JULh\^_aG�Lh_�JMR=N=\fÇt]�o^S�]�Á=s�\^_aGZ�=j
<.�	bZLhJUpK\|JURK_¦°�³U³M}^ÃZpKG�rMLaG�G�_a´©N=YKGHpK\^LhG�]hN�\^SMRzSMT(N=YKG{I�SMo^JMLa\|_tG�Lh_µs�\^o|oc��Gc<.�	bZJMRKpzÃd<.�	bM} � YKG{pKJMLaÁMG�_ON¦LhG�rU\|SURK_
s¦\|o^o¡N=YKG�R�S�]�]��KL�s�YKG�RZN=YKG{pK\^LhG�]�N=SML8\|_8SULh\^G�R=N�G�p�_a�K]�Y�N=YKJ[N�å
Òe<.�fbU`ÈåDÒ.Ã�<W�	bM`*å
ÒÐËd<.�fbªSML8åDÒÊv[Íd<.�	bM}
§gSUL�N�YKG�Ñ�ÒäÓ�×Ø pKG�T�G�]�N�åzÒ � �M³ª_aS{N=YK\|_dS�]�]��KLa_8J[N8N�Y(G�e1JUo|�KG�_ � ÒC<.�nÂªSUL � ÒÐÃ�<.�nÂU} � Y(G�pKJULhÁDLhG�rU\|SURK_
Y(Jte(G¦LaSXN=JXN=G�p�JMR=N=\fÇt]�o^S�]�Á=s�\^_aG¦�=j�pKSU�K�Ko|G�N=YKG¦I�SMo^JMLa\|_tG�L8LaSXN=JXN=\|SUR�JMRKrUo|G�}Hx�Sts#G�egG�Lh`*T�SML"N�YKG�Ñ�Ò:Õ ×Ø p(G�T�G�]�Nå�ÒuÕ � �M³
_aS�N�YKG�RKG�sÅpKJULhÁ�LaG�rM\^SMRK_HS�]�]��KL#JXN#N=YKGde¡JMo^�KG�_ � ÒÊÕ�<.�nÂ
SUL � ÒÊÕ�Ã�<W�MÂM} � YKG«pKJULhÁ�LhG�rU\|SURK_
Y(Jte(G�LaSXN=JXN=G�pQ]�o^S�]�Á=s�\^_aG��=jDpKSM�K�(o|GµN�Y(G�I�SMo^JMLa\|_tG�L�LaSXN=JXN=\|SURQJMRKrUo|G�}�ÆkRHN=YK\|_<sHJtjD\fNd\|_"I�SM_a_t\|�Ko^GµN�S�pK\|_,N�\^RKrM�K\^_aY
��G�Nks#G�G�RzI�SM_a\iN�\ie(G�JMRKpzRKG�rUJXN=\fegG{_ON=LhG�RKr[N�YzpK\^_a]�o^\|RKJ[N�\^SMRK_a}
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pKG�T�G�]�N�_�JURKpZ\fN�s#SM�(o|pZ��G�G���N�LaG�PZG�oij
p(\AvQ]��KofN*N�SdPZJUÁMG±JdPZG�JU_a�KLaG�PZG�R=N¬T�LaSMPÐJ8_tJMPQIKo|G±_a�K]�Y¦JU_(N�YKG±SURKG±_aYKSts¦R¦\|R¦§µ\|rU�KLhG�v[}�lK\|PQ\|o^JML*]�JMo^]��Ko|J[N=\|SURK_
]�JMR���G«]�JULhLa\|G�p�SU�nNZT�SUL#\|R=N=G�rMG�L#_ON=LaG�RKrXN=YWpKG�T�G�]�N=_#JUofN=YKSM�KrUY�N=YKG�pK\| �G�LaG�RK]�G�_H\|R�N�YKG�lK]�Y(o|\^G�LhG�R�IK\|]�N=�KLhG�JMLaG
R(SXN¦JM_�SU�=e�\^SM�(_�JM_�T�SUL�Ñ&Ò4>�×Ø }
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