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±w±)² ÖDÈÔÄ¨ÈÔÄ�´=Î�Ê=Ï%Å�Î;´�¶2» Pn = Pr(I = n) Üv³oÈÍÅ�Ö I É"Ê�ÈÔÊ�´:Îwà�ÐiÃ=ÊDÒwÅ�ÈÔÏ{Ê�ÐiÏ"Æ�Å�Ö=Î*Ïv¶=ÄÇÎwÆ�½;Î;´�Ó�Ïv¶=È£çÔÈÍÅ¨»¸=Æ�ÎwÐsÎwÆ�Î�ÊDÒwÎ�×�³oÈ£çÔçÔÈÔÊ ·%ÊDÎ�ÄÇÄCÅ�Ï�Ò�Ï{Ó�Ó+Ã=Å�Î{Üv³oÈ£çÔçÔÈÔÊ ·%ÊDÎ�ÄÇÄCÅ�Ï�Ó�ÈÖ·%Æ�É"Å�Î�É"Ê�´2ÄHÅ�É;»:ÈÔÊ ·:Ü n ∈ {C,M, S} Û|Þ±¾Ç ËÌÊ�ÒwÏ{Ê`ÅÇÆ�É%ÄHÅlÅ�Ï*Å�ÖDÎ¨Ó�Ã=çÍÅ�È£Ê=Ï{Ó�È£É%ç"çÔÏv·%ÈÔÅWÓ�Ï2´=Î�çéÜ;³oÖDÎ|Æ�Î�É"ÄÇÄÇÃDÓQ¸:Å�È£Ï%ÊDÄlÏ{ÊfÅ�Ö=Î�Î|ÆÇÆ�Ï%Æ%´:ÈÔÄHÅÇÆ�Èº¶=Ã=Å�ÈÔÏ{Ê

ÐiÏ%Æ�ÒwÎ�Å�Ö=Î�ÒwÏ@½%É"Æ�È£É"ÊDÒ�Î�¶NÎwÅ¾³*Î�Î�ÊKÒ�ÖDÏ%ÈÔÒ�Î�Ä�Å�ÏQ¶NÎ�ï�Î|Æ�ÏA×iÅ�Ö=Î�ÄÇÏ�Ò¡É%çÔçÔÎ;´KËÌÊ ´=Îf¸NÎ�Ê ´=Î�Ê=Ò�ÎfÏ"Ð�Ë®ÆÇÆ�Î�çÔÎf½%É%Ê`Å
Â�çÍÅ�ÎwÆ�ÊuÉ�Å�ÈÖ½;Î�Ä'Ö9»y¸NÏ%Å�ÖDÎwÄÇÈ£Ä�Û|Ü:Å�ÖDÈÔÄ*ÐsÏ%Æ�Ó�Ã=ç£É"Å�ÈÔÏ{ÊKÉ"çÔç£Ï;³oÄ�É%ÊKÉ�Æ�¶DÈÍÅÇÆ�É"Æw»2Ò�Ï�½%É"Æ�È£É%Ê=Ò�Î�ÄHÅÇÆ�ÃDÒ|Å�Ã=Æ�Î�É"ÒwÆ�Ï{ÄÇÄ
Ò|Ö=Ï{ÈÔÒ�Î�Ä�Þ Â�Ä2ÈÔÊ¥Å�ÖDÎAÓ�ÃDçÍÅ�ÈÔÊDÏ%Ó�È£É%çCç£Ï®·{ÈÍÅ¡ÜfÖ=Ï;³*Îf½;Î|Æ¡Ü�Å�Ö=ÎV¸DÉ"Æ�É"Ó�ÎwÅ�ÎwÆ�Ä2Ò¡É%Ê Ï{Ê=ç¼»R¶NÎ[Èº´=Î�Ê`Å�È¼çuÎ;´
Æ�Î�ç£É"Å�ÈÖ½;Î�Å�Ï�É^¶DÉ%ÄÇÎ�Ò¡É"Å�ÎÒ·{Ï%Æw»`Ü=ÐiÃ:ÆÇÅ�ÖDÎwÆ�Ó�Ï"Æ�ÎfÄÇÈÔÊDÒ�Î�Ã=Å�ÈÔçÔÈÍÅ¨»�çÔÎf½;Î�çÔÄ�É"Æ�Î�ÊDÏ"ÅCÈµ´:Î�Ê`Å�È¼çuÎ;´�Å�Ö=Îh½%É"Æ�È£É%Ê=Ò�Î
Ï%ÐRÏ%ÊDÎ�Ï%ÐRÅ�Ö=ÎfÎwÆÇÆ�Ï"ÆCÅ�Î|Æ�Ó�Ä'Ó�ÃDÄHÅ�¶NÎ�ÄÇÎwÅCÎ;¹`ÃuÉ%çNÅ�Ï�Ã=ÊDÈÍÅ¨»`Þ
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4okcnwgsk � qym $
gsz:n�kcpDv ��}:���2�Nvwm"n $ m%kcp�P«�uvw�R�l�bm"�W� Q
� z:m

−0.033∗∗∗ −0.022∗∗∗ 39.615
(0.004) (0.005) (13.090)¶ m"�Kk:qym
−0.173∗∗∗ −0.390∗∗∗ 0.511
(0.075) (0.092) (0.500)4'}u~%k`vwgy}=plkcqRm{�N�l~c�
0.012 0.050 0.366

(0.160) (0.184) (0.482)�um%~"}:pl�bk:n|rKm{�N�l~:�
0.089 −0.004 0.373

(0.143) (0.175) (0.484)d�m%n�vwgsk:n|rKm{�N�l~c�
0.273∗ 0.164 0.180

(0.164) (0.199) (0.384)�Dv|�l�bm"pDv
0.004 0.031 0.103

(0.112) (0.157) (0.304)Ropbz:qsgih�e
0.461∗∗∗ −0.237∗∗∗ 0.357

(0.097) (0.118) (0.479)S m"nw��k:p
0.177∗∗∗ 0.459∗∗∗ 0.452

(0.080) (0.101) (0.498)T v|ebm%nf��}:nwm"gsz:p�qsk:pbzl�
0.206∗∗∗ −0.119 0.646

(0.095) (0.112) (0.478)�ugyplz:qsm
0.585∗∗∗ 0.300∗∗∗ 0.383

(0.099) (0.115) (0.486)U�gs�bh
−0.241∗∗∗ 0.100 0.425
(0.085) (0.100) (0.494)V�m�v�x�}:nw�
0.739∗∗∗ 0.712∗∗∗ 0.435

(0.082) (0.099) (0.496)3on|m%�ugy}=�lhf��} � gsqygyv�r
0.988∗∗∗ 0.772∗∗∗ 0.097

(0.091) (0.111) (0.296)W�gih�v�kcpl~"m
−0.000 −0.007∗∗∗ 50.834
(0.002) (0.002) (28.797)��}:���2�Nvwm"n
−0.191∗∗∗ 0.126 0.243
(0.095) (0.102) (0.429)W�m%jbn|gs�`k`vwgy}=p
0.043∗ 0.117∗∗∗ 0.370

(0.023) (0.027) (1.557)�um%~"}:pl�?x�k;�=m
−0.400 −0.762∗∗∗ 0.511
(0.248) (0.386) (0.500)��}:plh�vwk:p=v
−2.521∗∗∗ −2.384∗∗∗

0
(0.306) (0.361)

0
X¨}:z:�Ìqsgs�:m"qsgseb}u}u� � · » , ºl� º ·:·
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Pr(I = M |Ψ̄, ψk) Pr(I = C|Ψ̄, ψk) Pr(I = S|Ψ̄, ψk)4ok:n|gik � qym
∆ψk

�R�HR��
∆ψk

�W�\R��
∆ψk

�W�\R��
1�¯O°W]%¬«°R²�¯O²�\^]b_N^
_s\ &
� z:m

−0.001∗∗∗ (0.000) −0.001∗∗∗ (0.000) 0.001∗∗∗ (0.000)W+gih�v�kcpl~"m
0.000 (0.000) −0.001∗∗∗ (0.000) 0.001∗∗ (0.000)W+m"jln|gs�`k`v|gs}:p
0.001 (0.001) 0.002∗∗∗ (0.001) −0.003∗∗∗ (0.001)` ²�³ ³¤¾a]b_b^+_s\C9

¶ m"�Kkcqsm
−0.005∗∗ (0.002) −0.007∗∗∗ (0.002) 0.012∗∗∗ (0.003)4'}N~%k`v|gs}:p�kcqWm%�N��~c�

0.000 (0.005) 0.001 (0.004) −0.001 (0.006)�Nm%~�}=pl�bk:n|rKm{�N�l~c�
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0.010 (0.007) 0.003 (0.004) −0.013 (0.008)�uv|�l�Nm%pDv
0.000 (0.004) 0.001 (0.003) −0.001 (0.005)RCpbz:qsgsh|e
0.017∗∗∗ (0.004) −0.005∗∗ (0.002) −0.012∗∗∗ (0.005)S m%n|�Kk:p
0.005∗ (0.003) 0.009∗∗∗ (0.002) −0.014∗∗∗ (0.003)T vwebm"nf��}=n|m%gyz=pAqikcpbz��
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−0.008∗∗∗ (0.003) 0.002 (0.002) 0.005 (0.003)V�m�v�x�}:nw�
0.025∗∗∗ (0.003) 0.014∗∗∗ (0.002) −0.039∗∗∗ (0.004)3Cn|m%�Dgs}:��h���} � gyqsgyv�r
0.054∗∗∗ (0.008) 0.020∗∗∗ (0.005) −0.074∗∗∗ (0.010)��}=���2�Nvwm"n

−0.006∗∗ (0.003) 0.003 (0.002) 0.003 (0.003)�Nm%~�}=pl�?x�k;�=m
−0.012 (0.008) −0.015∗∗ (0.009) 0.027∗∗ (0.012)
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¸=Æ�Ï®¶uÉ@¶DÈÔçÔÈÔÅ¾» ∂ Pr(I = n|Ψ̄, ψk)
/

∂ψk
Ü n ∈ {C,M, S}

ψk ∈ Ψ = {Xk, Vif , dij , Zif}
É"Ê�´ Ψ̄ ÈÔÄ'Å�ÖDÎ�Ó�Î¡É%Ê�½;Î�ÒwÅ�Ï"Æ�Ï"Ð Ψ>

∆ψk
´=Î�Ê=Ï%Å�Î�Ä.´=ÈÔÄÇÒwÆ�ÎwÅ�Î�Ò|ÖDÉ%Ê ·%Î�ÈÔÊ�¸=Æ�Ï®¶uÉ®¶=ÈÔç£ÈÍÅ¾» Pr(I = n|Ψ̄, ψk = 1)−Pr(I = n|Ψ̄, ψk =

0) Ü n ∈ {C,M, S}
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PC = Pr
(

ΩCS > −ξk
C ,ΩMC < −

(

ξk
M − ξk

C

))

PM = Pr
(

ΩMS > −ξk
M ,ΩMC > −

(

ξk
M − ξk

C

))

PS = Pr
(

ΩMS < −ξk
M ,ΩCS < −ξk

C

)

pl}cv|gspbz(v|e�k`v

∂PC

∂ΩCS

=
∂ Pr

(

ΩCS > −ξk
C ,ΩMC < −

(

ξk
M − ξk

C

))

∂ΩCS

> 0

∂PC

∂ΩMC

=
∂ Pr

(

ΩCS > −ξk
C ,ΩMC < −(ξk

M − ξk
C)

)

∂ΩMC

< 0

∂PM

∂ΩMS

=
∂ Pr

(

ΩMS > −ξk
M ,ΩMC > −

(

ξk
M − ξk

C

))

∂ΩMS

> 0

∂PM

∂ΩMC

=
∂ Pr

(

ΩMS > −ξk
M ,ΩMC > −(ξk

M − ξk
C)

)

∂ΩMC

> 0

∂PS

∂ΩCS

=
∂ Pr

(

ΩMS < −ξk
M ,ΩCS < −ξk

C

)

∂ΩCS

< 0

∂PS

∂ΩMS

=
∂ Pr

(

ΩMS < −ξk
M ,ΩCS < −ξk

C

)

∂ΩMS

< 0
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ψk
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∂PC

∂ψk

=
∂PC

∂ΩCS

∂ΩCS

∂ψk

+
∂PC

∂ΩMC

∂ΩMC

∂ψk

∂PM

∂ψk

=
∂PM

∂ΩMS

∂ΩMS

∂ψk

+
∂PM

∂ΩMC

∂ΩMC

∂ψk

∂PS

∂ψk

=
∂PS

∂ΩCS

∂ΩCS

∂ψk

+
∂PS

∂ΩMS

∂ΩMS

∂ψk
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ΩMS

�
ΩCS

kcpl�
ΩMC

v|elkcv

∂ΩCS

∂(Yf − Yj)
=
∂ΩCS

∂dij

= 1

∂ΩCS

∂dif

= −1

∂ΩMS

∂(Yf − Yj)
=
∂ΩMS

∂dij

=
∂ΩMS

∂(Af −Aj)
= 1

∂ΩMS

∂Mif

= −1

∂ΩMC

∂(Af −Aj)
= 1

∂ΩMC

∂Mif

= −1
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∂PC

∂ (Yf − Yi)
> 0,

∂PC

∂dij

> 0

∂PC

∂ (Af −Ai)
< 0, −

∂PC

∂Mif

< 0,
∂PC

∂djf

< 0

∂PM

∂ (Yf − Yi)
> 0,

∂PM

∂dij

> 0

∂PM

∂ (Af −Ai)
< 0, −

∂PM

∂Mif

< 0,
∂PM

∂djf

> 0

∂PS

∂ (Yf − Yi)
< 0,

∂PS

∂dij

< 0

∂PS

∂ (Af −Ai)
< 0, −

∂PS

∂Mif

< 0, −
∂PS

∂djf

< 0
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j�kcn|v�}c�lv|ebm�jlkcjOm"n{��dfelm�}=pbqyr�h|gyz=pbgy �~"k:p=v*�Ngy�Om%n|m%pl~�m{h�k:n|mCv|elkcv�x�ebm%p�k:p�gypDvwm"n�k:~¡vwgy}=p�v|m%n|�
� m�v�x�m"m%pnØ���m"�Kk:qym@Ù(kcpl�nØ��Dgi�bh¢Ù(gih�gyp�~�qs�l�Nm%�UgspUvwebmKnwm"z:nwm%hwh|gy}=p�v|ebm[�N�l�(��r �`kcnwgsk � qsm2��}=n
��m%�Kkcqsm%hoqs}=h|m%h�h�gsz:plg£ �~%kcpl~"m�gyp � }:v|e[m<Ó=��k`v|gs}:p�h'��}:nCv|ebm+x�gyqsqsgypbz=pbm%hwh'vw}2��gsz:n�k`v|m�k=hox�m"qsq�k=h
��}=n�v|ebm�x�gsqyqsgyplz:pbm{h|h�v|}K~"}:���2�Nvwm�kcpl�[v|ebm��N�b����r[�`kcnwgsk � qym+��}:n�vwebm�jbn|m{h�m%pl~�m�}c���ugs�bhfgsp
vwebmfeb}:��h�m%eb}:qi��gih*pb}+qs}:plz:m"n*h|gyz=pbg£ O~"kcpDv���}:n�v|elm�x�gsqyqsgspbz:pbm{h|h�vw}���gsz:n�k`vwm:��dfebmfgspDv|m"n�k:~�v|gs}:p
m"�Om{~¡v{�Neb}`x�m%�:m%n%�ukcqih�}(nwm"�Kkcgsplh�gyp�h�gsz:pbgy �~%kcpDv���}=n�v|ebm�x�gsqyqsgyplz:pbm{h|h�v|}���gsz:n�k`v|m�kcp��Kv|elm+ lv
}:�¨v|elm���}N�Nm%q«P«k:h���m%k=h��bnwm%� � r�v|ebm�qy}=z�qsgs�:m"qsgseb}u}u�©QC�N}um{h�pl}cvfgy��jbnw}`�:m�h�� � h�v�kcpDv|gikcqsqyrKh|}

� l



3Cn|m"��m"nwn|m{� � q£vwm"nwplk`vwgy�=m�»Cß
4ok:n|gik � qsm $ gyz=nwk:p=v ��}=�(���Nv|m%n $
gyz=nwk:pDv ��}=�(���Nv|m%n
� z:m

−0.033∗∗∗ −0.022∗∗∗ −0.031∗∗∗ −0.021∗∗∗

(0.004) (0.005) (0.004) (0.005)¶ m"�Kkcqsm
−0.173∗∗∗ −0.390∗∗∗ −0.162∗∗∗ −0.391∗∗∗

(0.075) (0.092) (0.075) (0.092)4'}N~"kcv|gs}:plk:qRm%�N��~c�
0.012 0.050

(0.160) (0.184)�um{~�}=pl�bkcnwrKm%�b�l~c�
0.089 −0.004

(0.143) (0.175)d�m"n|v|gikcnwrKm%�N��~c�
0.273∗ 0.164

(0.164) (0.199)�Dvw�l�Nm%p=v
0.004 0.031

(0.112) (0.157)Roplz:qsgsh|e
0.461∗∗∗ −0.237∗∗∗ 0.542∗∗∗ −0.204∗

(0.097) (0.118) (0.088) (0.107)S m%n|�Kkcp
0.177∗∗∗ 0.459∗∗∗ 0.199∗∗∗ 0.469∗∗∗

(0.080) (0.101) (0.079) (0.098)T vwebm"nf��}=n|m%gyz=p?qikcpbz��
0.206∗∗∗ −0.119 0.202∗∗∗ −0.117

(0.095) (0.112) (0.095) (0.112)�ugspbz=qym
0.585∗∗∗ 0.300∗∗∗ 0.564∗∗∗ 0.295∗∗∗

(0.099) (0.115) (0.097) (0.113)U�gi�bh
−0.241∗∗∗ 0.100 −0.258∗∗∗ 0.099
(0.085) (0.100) (0.085) (0.100)V�m�v�x�}:nw�
0.739∗∗∗ 0.712∗∗∗ 0.744∗∗∗ 0.714∗∗∗

(0.082) (0.099) (0.082) (0.099)3onwm"�ugs}:�lhf��} � gyqsgyv�r
0.988∗∗∗ 0.772∗∗∗ 1.006∗∗∗ 0.781∗∗∗

(0.091) (0.111) (0.090) (0.110)W+gsh�vwk:pl~�m
−0.000 −0.007∗∗∗ −0.000 −0.007∗∗∗

(0.002) (0.002) (0.002) (0.002)��}=�(���Nv|m%n
−0.191∗∗∗ 0.126 −0.186∗∗∗ 0.129
(0.095) (0.102) (0.093) (0.100)W+m"jbnwgs�;kcv|gs}:p
0.043∗ 0.117∗∗∗ 0.040∗ 0.117∗∗∗

(0.023) (0.027) (0.023) (0.027)�um{~�}=pl�Axfk;�:m
−0.400 −0.762∗∗∗ −0.401 −0.763∗∗∗

(0.248) (0.386) (0.248) (0.386)��}=plh�v�kcpDv
−2.521∗∗∗ −2.384∗∗∗ −2.558∗∗∗ −2.391∗∗∗

(0.306) (0.361) (0.276) (0.318)X�}:zc�Hqsgy�=m"qsgyeb}u}N� � · » , ºb� º ·=· � · » ¼2( � (:¸/(
T � h|m"nw�`k`vwgy}=plh ) ( º ¸ ) ( º ¸ ) ( º ¸ ) ( º ¸
ß RCh�v|gs�Kk`vwm%��m@×b~�qs�l�Ngspbz�m%�b�l~"kcv|gs}:p�kcpl�bØ|h�vw�l�Nm"pDvHÙ��N�b����gsm%h

�W� $%���N� þ Án�S��$%><G;';�<�9G�GyÁXE%/��v+e��/;/��98�G;E��90�� � 02� ';�����"� �<8�� �&'���/;��� ';�&67��G;E.�90�� � 02� ';����� þ B
∗∗∗ G;�&���%� � 02� �K'Q� ' þ �PT ∗∗ G;�&���%� � 02� ��'�� ' £ �PT ∗ G;�&���%� � 02� ��'�� ' þ tn�:����67����BN�K'@� �b�
8<� /�8a��/;/���/�G��&�qE�� /�����';5<�9G@�9G2B[�����������H8b>%!?!?���9G?� �<8q/����������[Z�L��967�R�&�K'���/@��0�';�����<G
�<��'S/���E.��/;'��98XB

� £



� q£vwm"nwplk`vwgy�=m · ß � q£vwm"nwplk`vwgy�=m ¸2à
4ok:n|gik � qym $
gyz=nwk:pDv ��}=�(���Nv|m%n $ gyz=nwk:p=v ��}:�����Nv|m%n
� z:m

−0.033∗∗∗ −0.023∗∗∗ −0.047∗∗∗ −0.035∗∗∗

(0.004) (0.005) (0.003) (0.003)¶ m"�Kkcqsm
−0.093 −0.166 −0.292∗∗∗ −0.429∗∗∗

(0.093) (0.124) (0.055) (0.059)4'}N~%k`v|gs}:p�kcqRm%�b�l~c�
0.016 0.048 −0.036 0.031

(0.160) (0.184) (0.110) (0.118)�Nm%~�}=pl�bk:n|rKm{�N�l~c�
0.089 −0.008 −0.188∗ −0.112

(0.143) (0.175) (0.104) (0.115)d�m"n|v|gikcnwrKm%�b�l~c�
0.275∗ 0.163 0.020 −0.082

(0.164) (0.199) (0.120) (0.132)RCpbz:qsgsh|e
0.462∗∗∗ −0.243∗∗ 0.557∗∗∗ 0.016

(0.097) (0.118) (0.070) (0.076)S m%n|�Kk:p
0.178∗∗ 0.465∗∗∗ 0.465∗∗∗ 0.606∗∗∗

(0.080) (0.101) (0.059) (0.064)T vwebm"nf��}=n|m%gyz=pAqikcpbz��
0.204∗∗ −0.117 0.028 −0.020

(0.095) (0.113) (0.067) (0.072)�uv|�l�Nm%pDv
−0.003 0.007 0.311∗∗∗ 0.081
(0.112) (0.157) (0.090) (0.110)�Ngypbz=qym
0.589∗∗∗ 0.311∗∗∗ 0.479∗∗∗ 0.154∗∗

(0.099) (0.116) (0.071) (0.075)U�gi�bh
−0.141 0.297∗∗ −0.330∗∗∗ −0.026
(0.112) (0.124) (0.062) (0.066)¶ m"�Kkcqsm

×
U�gi�bh

−0.211 −0.486∗∗∗

(0.157) (0.184)V�m�v�x�}:nw�
0.741∗∗∗ 0.719∗∗∗ 0.590∗∗∗ 0.599∗∗∗

(0.082) (0.099) (0.057) (0.061)3Cn|m%�Dgs}:��hf�(} � gsqygyv�r
0.984∗∗∗ 0.767∗∗∗ 0.771∗∗∗ 0.422∗∗∗

(0.091) (0.111) (0.078) (0.087)W+gih�v�kcpl~"m
−0.000 −0.008∗∗∗ 0.002 −0.007∗∗∗

(0.002) (0.002) (0.001) (0.001)��}=���2�Nvwm"n
−0.194∗∗ 0.117 −0.083 0.194∗∗∗

(0.095) (0.102) (0.066) (0.066)W+m"jln|gs�`k`v|gs}:p
0.044∗ 0.118∗∗∗ 0.073∗∗∗ 0.078∗∗∗

(0.023) (0.027) (0.017) (0.018)�Nm%~�}=pl�?x�k;�=m
−0.400 −0.756∗∗ −0.390∗∗ −1.052∗∗∗

(0.248) (0.385) (0.164) (0.215)��}=plh�vwkcpDv
−2.551∗∗∗ −2.440∗∗∗ −0.837∗∗∗ −0.600∗∗∗

(0.307) (0.362) (0.217) (0.230)X�}:z:�Ìqsgy�=m"qsgyel}D}N� � · » ,u· � º .D· � ,u¼-.
* � * ) *
T � h�m%n|�`k`vwgy}=plh ) ( º ¸ ) ( º ¸ ) ( º ¸ ) ( º ¸
= ËÌÊDÒwç£Ã ´=ÈÔÊ ·+ÈÔÊcÅ�Î|Æ�É%ÒwÅ�ÈÔÏ{Ê�Å�ÎwÆ�Ó4¶NÎwÅ¾³*Î�Î�Ê¬�«ÐsÎ�Ó�É%çÔÎ��fÉ%Ê ´i�¾ècÈµ´:Ä��> Ñ�ÄHÅ�ÈÔÓ�É"Å�Îf´�Ã=ÄÇÈ£Êj·³�¾·{ÎwÊDÎwÆ�É"ç���³oÈÔçÔç£ÈÔÊj·{ÊDÎwÄÇÄ�Å�Ï�Ó�Èº·"Æ�É"Å�Î*Ï"Æ¨Ò�Ï{Ó�Ó+Ã=Å�Î�É%Ä�´:Îf¸NÎ�Ê�´:Î�Ê`Åb½%É"Æ�ÈÍã
É®¶DçÔÎ

�W� $%���"��sbÁ��S��$%><G;';�<�9G@G2Á�� �&'���/;��� ';�&67�?G;E��90�� � 02� ';�����<G\sP� �<8=�bB ∗∗∗ G��&���%� � 02� ��'V� '
þ �PT ∗∗ G��&���%� � 02� ��'#� ' £ �PT ∗ G��&���%� � 02� ��'Y� ' þ tÊ�À����67����B1�K'@� �<8<� /�84��/;/���/�G��&�
E�� /����K';5<�9G��9G2BN�S����������8b>%!?!?���9G�� �<8�/����������[Z�L^�967���&��'���/@��0�';�����<G|�<��'Q/���E���/;'��98XB
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� q£vwm"nwplk`vwgy�=m , ß � q£vwm"nwplk`vwgy�=m ¼-à
4ok:n|gik � qym $
gyz=nwk:pDv ��}=�(���Nv|m%n $ gyz=nwk:p=v ��}:�����Nv|m%n
� z:m

−0.012∗ −0.012∗∗ −0.028∗∗∗ −0.021∗∗∗

(0.007) (0.005) (0.005) (0.005)¶ m"�Kkcqsm
−0.118 −0.329∗∗∗ −0.112 −0.388∗∗∗

(0.133) (0.107) (0.094) (0.107)4'}N~%k`v|gs}:p�kcqRm%�b�l~c�
−0.027 0.243 0.286 0.005
(0.251) (0.225) (0.356) (0.267)�Nm%~�}=pl�bk:n|rKm{�N�l~c�
−0.290 0.116 0.315 −0.011
(0.236) (0.221) (0.358) (0.272)d�m"n|v|gikcnwrKm%�b�l~c�
−0.242 0.162 0.508 0.100
(0.275) (0.247) (0.363) (0.285)�uv|�l�Nm%pDv
−0.028 −0.330 −0.141 −0.205
(0.208) (0.204) (0.221) (0.345)RCpbz:qsgsh|e
−0.191 −0.401∗∗∗ 0.627∗∗∗ −0.163
(0.166) (0.139) (0.118) (0.137)S m%n|�Kk:p
1.041∗∗∗ 0.652∗∗∗ 0.250∗∗ 0.608∗∗∗

(0.179) (0.120) (0.100) (0.117)T vwebm"nf��}=n|m%gyz=pAqikcpbz��
−0.073 −0.246∗ 0.082 −0.282∗∗

(0.161) (0.129) (0.118) (0.129)�Ngypbz=qym
0.543∗∗∗ 0.283∗∗ 0.569∗∗∗ 0.276∗∗

(0.173) (0.129) (0.108) (0.124)U�gi�bh
−0.152 0.207∗ −0.251∗∗ 0.151
(0.150) (0.116) (0.107) (0.118)V�m�v�x�}:nw�
0.441∗∗∗ 0.635∗∗∗ 0.681∗∗∗ 0.722∗∗∗

(0.144) (0.114) (0.103) (0.115)3Cn|m%�Dgs}:��hf�(} � gsqygyv�r
0.459∗∗∗ 0.522∗∗∗ 1.056∗∗∗ 0.787∗∗∗

(0.162) (0.128) (0.106) (0.123)W+gih�v�kcpl~"m
−0.003 −0.007∗∗∗ 0.000 −0.006∗∗

(0.003) (0.003) (0.002) (0.003)��}=���2�Nvwm"n
−0.249 0.165 −0.044 0.150
(0.174) (0.114) (0.109) (0.113)W+m"jln|gs�`k`v|gs}:p
0.033 0.113∗∗∗ 0.062∗∗ 0.133∗∗∗

(0.042) (0.031) (0.028) (0.030)�Nm%~�}=pl�?x�k;�=m
0.306 −0.728 −0.395 −0.925∗

(0.384) (0.500) (0.333) (0.510)��}=plh�vwkcpDv
−3.800∗∗∗ −3.218∗∗∗ −3.198∗∗∗ −2.566∗∗∗

(0.526) (0.428) (0.490) (0.458)X�}:z:�Ìqsgy�=m"qsgyel}D}N� ��» (2( )b� ( » ¼ �w» ,D¼:¸ � ¸=·8,
T � h�m%n|�`k`vwgy}=plh ) ( º ¸ ) ( º ¸ * º *8( * º *8(
= Ñ�ÄHÅ�ÈÔÓ�É"Å�Îf´�ÃDÄÇÈÔÊ ·
³oÈÔçÔç£ÈÔÊj·{ÊDÎwÄÇÄ�Å�ÏAÓ�ÈÖ·"Æ�É"Å�Î�Ï%Æ�Ò�Ï{Ó�Ó+Ã=Å�Î�Å�ÏAÂ�Ã=ÄHÅÇÆ�ÈyÉ[É"Ä�´=ÎÒ¸NÎ�Ê�´:Î�Ê`Å
½{É�Æ�ÈyÉ@¶DçÔÎ> Ñ�ÄHÅ�ÈÔÓ�É"Å�Îf´2ÐiÏ"ÆCÄ�É%ÓQ¸DçÔÎ�É@·{Î;´
é®ë�Å�ÏQì@ê

�W� $%���"���bÁ��S��$%><G;';�<�9G@G2Á�� �&'���/;��� ';�&67�?G;E��90�� � 02� ';�����<G l � �<8 £ B ∗∗∗ G��&���%� � 02� ��'V� '
þ �PT ∗∗ G��&���%� � 02� ��'#� ' £ �PT ∗ G��&���%� � 02� ��'Y� ' þ tÊ�À����67����B1�K'@� �<8<� /�84��/;/���/�G��&�
E�� /����K';5<�9G��9G2BN�S����������8b>%!?!?���9G�� �<8�/����������[Z�L^�967���&��'���/@��0�';�����<G|�<��'Q/���E���/;'��98XB
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vwelk`v�x�m�z:gs�:m�jbnwm���m%n|m%pl~�m�v|}2}=�bnC}=n|gsz:gsplk:qlh�jOm%~"g£ O~"k`vwgy}=p¨� ¶ �bn|v|ebm%n|��}=n|m=�=mC×N~"qy���Ngyplz�r:}=�bpbz
gspl�Ngs�ugs�b�lkcqih � m�v�x�m"m%p¢» . kcp�� ·8, k:h|gi�Nm���n|}=��qsm%k=�Ngspbz�v|}[gsplh|gyz=pbgy �~"k:pl~�m���}=n+h|}:��m�}c�*v|elm
�`k:n|gik � qsm%hbP�v|ebm��N�b���2rU��}:n2��m"�Kkcqsm%h%��}cv|elm"n���}=n|m%gyz=p�qikcplz:�lk:z:m��upb}`x�qym{�Nz:m[k:pl�¢~��ln|nwm"pDv
~"}:���2�bv|gspbz?gsp�v|ebm���gsz:n�k`v|gs}:pUm�ÓD�lkcv|gs}:p©Q�k:�l�bh+��m"x�k=�b�Ngyv|gs}:plk:q'gyp�h�gsz:eDvwh+vw}?vwebm�n|m{h��lq£v�h
nwm"jO}:n|v|m{�Agsp�v|ebm � k=h�m%qygspbm�h|j�m{~�gy �~"kcv|gs}:p¨�
¶ }N~��lh|gspbz2}=pKv|ebm�Ø�z=m"pbm%nwk:q�Ù�x�gsqyqsgyplz:pbm{h|hCv|}��(gsz:n�k`vwm�}:n�~�}=�(���Nv|m^P�gÌ� m�gspl~�qs�l�Ngspbz�k:qsh|}

jOm"n�h|}:plhfx�eb}Kk:plh�x�m"nwm%�[v|elkcv�v|ebm%rAx�m"nwm+x�gsqsqygspbz�v|}���gsz:n�k`v|m�}=n�~�}:�����Nv|m�x�gyv|eb}=�Nv�elk;�D�
gspbzKv�kc�=m"p kcpur�jbnwm"jlk:nwkcv|}:nwr[h�v|m"j�h�Q�kcqih�}Kelk=h�}=pbqyr���gypl}:n�gs��jlk:~�vwh+}:p�vwebm2nwm%h|�bqyvwh%��dfebm
}=pbqsr�gy��jO}:n|vwk:p=v'~�elk:pbz:m{h�k:n|m�v|e�k`v'v|el}=h|m�x�eb}�h|j�m{kc� S m%n|�Kk:p�kcnwm�pb}`x k:qsh|}�h|gsz:pbgy �~"k:pDv|qsr
��}=n|m(qygs�:m%qyr�vw} � m�x�gsqyqsgyplz?vw}��(gsz:n�k`vwm�gspUv|ebgih�h�jOm%~"g£ O~"k`vwgy}=pÊP � �Nv�v|elmKgy��jlk=~¡v�n|m%�Kkcgsplh
h|�Kkcqsqym%n�vwelkcp2��}:n'~�}=���2�Nvwm"n�h�Q�kcpl��v|elkcv�vwebmf�N�b���2r���}=n�vwebm�h�m{~�}=pl��xfk;�:mCk:qsh|}�gspl�Ngi~"kcv|m{h
kAh�gsz:pbgy �~%kcpDv+nwm%�N��~¡v|gs}:p
}:�'v|ebm�Ø�z=m"pbm%nwk:q�Ù�x�gsqyqsgyplz:pbm{h|h�v|}[��gsz:n�k`vwm�}`�:m%n�v|gs��m:� ¶ }N~��lh|gspbz
}=pbqsr�}=pKj�m%nwh|}:plhox�gyqsqygspbz�vw}2��gsz:n�k`v|m�}=nC~�}=���2�Nvwm�v|} � �lh�v|nwgsk 0 k=h'm@×NjOm%~�v|m%� 0 jbnwgs��k:n|gsqsr
~�e�kcpbz=m%h(v|elm
gy��jlk=~¡v[}c����}=n|m%gyz=p qikcpbz=�lkcz=m�h|�ugyqsqihK}:p v|elm
x�gyqsqygspbz=pbm%hwh�v|}¢��gsz:n�k`vwm�k:pl�
~"}:���2�bv|m:�lx�g£vwe�jOm"n�h|}:plhfelk;�ugspbz S m"nw�Kkcp�qsk:pbz:��kcz:m��upb}`x�qsm%�Nz=m�pl}`x kcqih|} � m"gspbz[h|gyz=pbgy�é�
gi~"k:pDv|qsr
�(}=n|m�x�gyqsqsgypbz�vw}?��gsz:n�k`v|m(kcpl��kcqsq*}cvwebm"n���}:nwm"gsz:p¤qsk:pbz:�lk:z:m{h�qs}=h|gypbz�h|gyz=pbg£ O~"kcp�~�m
gsp�v|ebm���gsz:n�k`vwgy}=pAm�ÓD�lkcv|gs}:p¨� T vwebm"n��`kcnwgik � qsm%h�eb}`x�m"�=m"n{�Dnwm"�Kk:gyp�qsk:n|z=m"qsrK�bplkc�Om{~¡v|m{�R�
dfebm%h|m+nwm%h|�bqyvwhfh|eb}`x v|elkcv�vwebm��KkcgspAm��Wm%~�vwhf�Ngih|~"�lhwh�m{�[gspAvwebgsh�jlk:j�m%nfn|m%��k:gypAqsk:n|z=m"qsr

�lpl~�elkcplz:m%�2m"�=m"p(g£�Ov|ebm%n|m�k:n|mf~�elkcplz:m%h�gsp2vwebm�nwm"z:nwm%hwh|gy}=p2h�jOm%~"g£ O~"k`vwgy}=p¨�:hwkc��jbqsm�}=n*vwk:n|z=m�v
nwm"z=gy}=p�h|jOm%~�gy �~%k`v|gs}:p�h�}:n2k � n|}Dk:�Nm%n��bm� lpbgyv|gs}:p¢}:�fv|ebmA�bm"jOm"pl�Nm%pDv2�`kcnwgsk � qym=�Adfeu�lh%��x�m
~%kcp�~�}:p�~�qs�l�Nm+v|elkcv�vwebm�~�}=pl~�qs�lh|gy}=plh��bnwk;x�pA��n|}=�0v|ebm�m"��jbgsnwgs~%kcqRkcjbjlqygi~"kcv|gs}:p?k:n|m+n|} � �lh�v
vw}Kkcqyv|m"nwplkcv|gs�:m�h�jOm%~"g£ O~"k`vwgy}=plh%�
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