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Y[Z]\E^`_�acbedgf�hjilknm[apoq^rk�b3bKapdgf�h[sutvo�wyxzk�bK{3w]|�hT_[acszd~}Ka�o~k���a�ouapd�hA��s~k�b�{Kh[�/_Ak�sq^rk��K�rapoc��wyx
k�b�{=w�|]k�suay���q�q�c�v���7���r������^`��dq}Kapm�apbK�chv{KaEd~}KaXoqk���aXouapd�h���{G�gouac��acs~k7d~^rh�b���sqh[��acs d~^rapocZ
¡ k[¢+£gb�d~}�aX¤K¥[¦KsqaX��ac�`hIfX�Kf§}�^r�¨}�h���dq}KaE�©h[¦Ks�bKa�dgf�h�sqtªo«k�suaX£$�gac¬ª¦K^­_Ak��rapbªd¨®

A

CB

A

CB

A

CB

A

CB

¡ k[¢ ¡ �@¢ ¡ �T¢ ¡ {@¢
¡ ��¢+£gbSd~}Ka�¤�¥�¦Ksqa��1ap�rhTfX��acbª¦K��acsqkAd~a�k��r�Ph���dq}Ka��ch[bK{�^`d~^`h[b�k���^rbK{�ac��acbK{KapbK�capo�suac�Ksuacoqapb¯d~ac{
�¯m�d~}Ka�bKa�dgf�h�sqt@Z�°(k��¨}±^`bK{Kac��acb�{KacbK�pa
oq}Kh[¦��r{j��a�h��#d~}�a��©h[sq�³² ¡©´�µ~¶/·�¸ ¢§f§}Kacsua�¹
kAbK{�º»k�sqa�oq^rb�¥[�ray_�kAsq^*kA�K�rapo�k�b�{ ¸ ^ro«k ¡ �1h�oqoq^`�K�`m�ap����dgm�¢�ouapdEh��(_Ak�su^*k��K�`acopZ ¡ £¼�(m[h�¦Ks
�`^ro d§�ch[b¯d¨kA^rbKo�² ¡©´=µ¨¶½·[¸ ¢�d~}�acb=^­d�bKapac{=b�h�d§�ch[b¯d~k�^rb�² ¡"¶(µq´ ·¯¸ ¢�Z

B

A

C D

¡ �n¢�£go�d~}Kapsqa=k�bKh�dq}Kacs�£$�gac¬ª¦K^­_Ak��rapbªd�bKa�dgf�h[sut3d~h?dq}K^ro�bKa�dgf�h[sutG® £¼�EouhK�l{Ksqknf
^`dnZ8£¼�«bKh�dn�
¾5¿7ÀÂÁ¯Ã5Ä aÆÅ����*k�^`b�f§}¯m�d~}Kapsqa�^`o]b�hÇh�dq}Kacs�bKapdgf�h[sut�hT_[aps]dq}Kacouaz�©h[¦Ks§_Ak�sq^rk��K�`aco�d~}�k7d��ck�b
��a�ac¬ª¦K^`_Ak��`acb¯d ¡ m�h[¦Ksy}K^r¥[}v�g�ra�_[ap�#sqankAoqh[bK^`bK¥�oq}Kh[¦��r{S�1a
��k�ouac{Èh�bSdq}Ka�^`bK{Kap�1apbK{Kacb��c^rapo
^`b+d~}KaXbKa�dgf�h[sutG¢�Z

Y
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¡ {�¢+£gbSd~}Ka�¤�¥�¦Ksqa��1ap�rhTfX��acbª¦K��acsqkAd~a�k��r�Ph���dq}Ka��ch[bK{�^`d~^`h[b�k���^rbK{�ac��acbK{KapbK�capo�suac�Ksuacoqapb¯d~ac{
�¯m+dq}KaXbKapdgf�h[sqt@Z

B

A

C D

¡ an¢�£go�d~}Kapsqa=k�bKh�dq}Kacs�£$�gac¬ª¦K^­_Ak��rapbªd�bKa�dgf�h[sut3d~h?dq}K^ro�bKa�dgf�h[sutG® £¼�EouhK�l{Ksqknf
^`dnZ8£¼�«bKh�dn�
¾5¿7ÀÂÁ¯Ã5Ä aÆÅ����*k�^`b�f§}¯m�d~}Kapsqa�^`o]b�hÇh�dq}Kacs�bKapdgf�h[sut�hT_[aps]dq}Kacouaz�©h[¦Ks§_Ak�sq^rk��K�`aco�d~}�k7d��ck�b
��a�ac¬ª¦K^`_Ak��`acb¯d ¡ m�h[¦Ksy}K^r¥[}v�g�ra�_[ap�#sqankAoqh[bK^`bK¥�oq}Kh[¦��r{S�1a
��k�ouac{Èh�bSdq}Ka�^`bK{Kap�1apbK{Kacb��c^rapo
^`b+d~}KaXbKa�dgf�h[sutG¢�Z

¡ �~¢�B�h[s§d~}�az�©h[�`�rhTf§^rbK¥
�Ksuh[��acsudgm��Cap^`d~}�acs���sqhT_[a ¡ d~}Kaz�Ksqhvh��Poq}Kh[¦��r{�}Kh��r{��©h�s�k�b¯m��Ksuh[��k��K^`�­�
^­dgmj{K^`oud~su^r�K¦Gd~^rh�b@¢]h[sX{K^`oq�KsuhI_�a�f§^­d~}Sk��ch[¦Kb¯dqacsqaÆÅ�k������ra ¡ k��ch[¦�bªdqacsya�Å�k����K�ra���knmj��a
{�acoq�psq^`�1ap{=�¯m�k�ilknm[acou^*k�b�bKa�dgf�h[sutG¢�Z
C ² ¡©´ED¨¶+·GF ¢IH�² ¡©´ED~¶�·GJ ¢LK#M ² ¡�´ED¨¶�·NF]µOJ ¢

A Z�P8�p��ou��Q A QA¥Eoud~¦�{Kacb¯d�bKh�d~^`�capo&d~}�kAd(��ach��K�ra�dq}�kAd({Ksu^`_�aSR7TSU�o ¡ RK¢P�ch�bKoq¦K��a§�*k�su¥[a�k���h[¦Kb¯dqo&h��
¥¯kAo ¡ \z¢�k�b�{�k�suay^`b¯_[h[�­_[ac{�^rb���h�sqayk��c�p^r{Kapb¯d~o§d~}�k�b�d~}KaXb�k7d~^rh�b�k���kn_[aps~k�¥[a ¡ P«¢�Z=V�}Ka�m�}KkT_�a
�ph[bKoudqsq¦K��d~ap{�d~}�aX�©h��r�rhTf§^`bK¥�ilknm[apoq^rk�b�b�apdgf�h[sqt=W

S   P(G)
t     0.80
f     0.30

S   P(A)
t     0.75
f     0.20

S

A G

0.4
 P(S)

¡ k[¢YX�h����K¦Gd~a[Z ¡]\ ¢�^`b�dgf�h
flknmvo^W
^"Z§i�m�¥[acbKaps~kAdq^rbK¥zd~}Ka������Â�`_~��a�b7�����	c��;d��._Æ�.ec�G�Â�fb7��hT_[aps�d~}Kapoqa«_Ak�su^*k��K�`aco�k�bK{+a�ÅG�K�`^r�p^`d~�­m
oq¦K����^rbK¥�dq}Kayk��K�Ksuh[�Ksq^rkAd~a�acb¯d~su^racopZ

^r^"ZgT]ou^rbK¥�d~}�aX_Ak�su^*k����ra«ap�r^r��^rbKkAd~^`h[bÇkA�r¥[h[su^`dq}K�
¡ ��¢�T�oq^`bK¥=�ph[bK{K^­d~^rh�b�k��P^`bK{Kap�1apbK{Kacb��ca��P�ch[���K¦�dqa?Z ¡%hi µ0j ·)k ¢XkAbK{lZ ¡%hi µ*j ·mhk ¢�Z?V�}�acbÈ¦Koua
i�kTm�aco]sq¦K�`a«d~h
�ch[���K¦�dqa[Z ¡nkK·ohi µ*j ¢�Z
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¡ �n¢�V�}�ajacb¯d~apsq�Ksu^roq^`bK¥3�c��oq�^Q A Q�¥eoud~¦�{Kacb¯d�bKh�dq^r�capoÇd~}KkAdQd~}�acsqa�k�sqa=dgf�h3dgmv�1apo+h��X�1aph[�K�`a
dq}�kAdE{�sq^`_�a R7T�U«oc�;��ach��K�ra��©suh[� Xlk��r^­�©h[sqb�^*k ¡ X�¢«k�bK{j��ach��K�rayf§^`d~}j�rk�sq¥�ay�Âk���^r�`^rapo ¡ B#¢�Z
P���d~aps��ch��r�rap�pdq^rbK¥�oqh[��a�o d¨kAdq^ro d~^r�poc�@d~}Kazoudq¦K{Kacb¯dXkAsqsq^­_[apo«kAd]d~}Kay�©h[�r�`hIf§^`bK¥��©h[sq�½�©h�s]d~}�a
i�kTm�acou^*k�b�bKapdgf�h[sqt=W

S   P(G)
t     0.80
f     0.30

 P(C)
0.3

S   P(A)
t     0.75
f     0.20

S

A

C F

G

0.4
 P(F)

C  F   P(S)
t  t    0.80
t  f    0.60
f  t    0.50
f  f    0.25

T�oq^`bK¥�dq}KaX�¨}�k�^`b�su¦K�ra«�©suh[�½�Ksuh[��k���^r�r^­dgm��ch[���K¦�dqaXdq}KaX�Ksqh���k��K^`�r^`dgm Z ¡%hi µ*j�µOk[µ��Iµ h� ¢�Z
¡ {�¢�� ^­d~}Kh�¦�d�aÆÅG�K�r^`�c^`dq�`mj¥�acbKaps~kAdq^rbK¥�d~}Ka�acb¯d~^`sqa��Ksqh[�Kk��K^r�`^`dgm={K^ro d~sq^`�K¦�dq^rh[b:���ph[����¦�d~a?Z ¡nk ¢
kAbK{ Z ¡fk�·�� ¢�k�b�{ Z ¡fk�·�h� ¢ÆZ ¡�� ^`b¯d�W#�ch�bKoq^`{Kacs§{K^
	Capsqacb¯d§_Ak��r¦�aco§h��4B�Z ¢

¡ an¢�Rv}KhTf3}KhTfÈm[h�¦z�ck�bz�ph[���K¦�d~a#dq}Ka#_�kA�r¦Ka(h��7Z ¡�� ¢C^`bEd~}Ka(�ch����K�`apdqa {�^roudqsq^`�K¦�d~^`h[b�f§^­d~}Kh[¦Gd
{�h[^rbK¥�k�b¯mÇkA{K{K^`dq^rh[bKk���f�h[sut ¡ ^$Z a�Z­�G�Kk�oqap{+oqh[�`ac�`m�h[b�d~}Ka�f�h[sut�m�h[¦+}�kn_[aXkA�rsqack�{�m
{Kh�bKaT¢ÆZ
°PÅG�K�rk�^rb:Z

� Z]\E^`_�acb+d~}KaE�©h[�`�rhTf§^rb�¥�ilknm[apoq^*kAb=bKa�dgf�h[sut=W

D C

G

E F

B A

¡ k[¢YRv¦K�K��h[oqaXf�aX}�kn_�aydq}KaX¬v¦�acsum�
 ¡ \z¢lkAbK{�dq}KaE�©h[�r�`hTf§^rbK¥zac�r^`��^`b�kAdq^rh[b�h[sq{�acsq^`bK¥:W&¤�suoudSP��
dq}Kacb�i��:X������G°§�7B�Z Rv}KhTf f§}�k7dld~}Ka]_�kAsq^*kA�K�ra�ac�`^r��^rb�kAdq^rh[b�k��`¥[h[su^`d~}�� f§^r�r��{Kh�h�bQd~}K^`o
¥�s~k��K}?�¯me�`^roudq^rbK¥Q�©h�szack��¨}e_Ak�sq^rk��K�`a�ap�r^`��^`b�kAd~ap{:�:d~}�a�bKa�f �Âk��pdqh[sX¥[acbKaps~kAdqac{3kAbK{ed~}�a
�ÂkA�pd~h�sqo#¦Kouac{�dqhE¥[acb�acs~k7d~a�d~}Ka�b�apf��ÂkA�pd~h�scZ4V�}�a§�ÂkA�pd~h�sqo#oq}�h[¦K�r{
��alf§sq^­dqd~apb
^rb�d~}�al�©h[sq�
��� ¡©´ x µ������cµu´�� ¢��©h[s�oqh���aEouapd�h��5_�kAsq^*kA�K�rapo ´ x µ������pµq´�� Z
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¡ ��¢�°#�`^r��^rb�kAdq^rh[bzh[sq{�acsq^`bK¥X�Çk7dqd~apsqo#d~hEdq}Ka]�ph[���K�raÆÅ�^­dgm�h��1^rbG�©acsqapbK�caAZ�P�ouoq¦K��a�k��r��_Ak�su^*k����raco
}KkT_�a+d~}KaQoqk���aQ{Kh[��k�^rb?oq^��ca�� � A Z BP^`bK{3k�b3ap�r^`��^`b�kAd~^`h[b±h[sq{�acsq^`bK¥=�©h[szd~}KaQoqk���a
¬ª¦Kapsum+f§}Kh�oqa«d~^`��a��ch[���K�raÆÅG^`dgmÇk�o�k��©¦KbK��d~^rh�b+h��5��^ro�f�h[suoqaEd~}Kk�b+d~}KaEh[su{Kacsu^rbK¥�¥�^`_[apb
kA�1hT_[aAZ P]o§^rb+d~}Kayk���hT_[aX�Ksuh[�K�rap����oq}KhTf f§}KkAd§d~}KaE�Âk���d~h[suo�¥�acbKaps~kAdqac{�kAd§ank��¨}�oudqac�:Z

¡ �n¢�Rvt�apdq�¨}Qk dT^`�����rali�� hI_�acs	�+s~kAbK{Kh[� _�kAsq^*kA�K�rapoPf§}Kacsua�d~}Kapsqa§^ro&h�bKa�ac�`^r��^rb�kAdq^rh[byh[su{Kacs �
^`bK¥z�©h�s�ky¬ª¦Kacs m Z ¡©´ ¢Pf§}Kapsqa�dq}Ka��ch[���K�raÆÅG^`dgm
h��;^`b��©acsuacbK�pa]^`o��`^rbKack�s(^rb
��k�b�{Qk�bKhAd~}Kaps
ap�r^`��^`b�kAd~^`h[b�h[su{Kacsu^rbK¥��©h[sEd~}�a�oqk���a
¬ª¦KapsumS^rb±f§}K^r�¨}Sd~}Ka��ch����K�`a�ÅG^`dgm�h��l^`b��©acsuacbK�pa�^`o
aÆÅG�1h[b�acb¯d~^rk��;^rb��PZ RG}�hIf d~}KaXbKa�dgf�h�sqt�k�bK{�{Kapoq�csu^r��aEd~}KaX{K^
	Capsqacb¯d�h[su{Kacsu^rbK¥[opZ

� Z§£gbedq}K^roz�Ksqh��K�rap���5m[h[¦3kAsqa+k�out�ap{Èd~h��`ank�subÈk�bK{ea�ÅG�K�rh�sqaQk=ilknm[acou^*k�b3b�apdgf�h[sqt@Z V�}KaQo d~ap�Ko
^`bª_�h[�`_�ac{�^rbK�p�r¦K{�a>W

� X�}�hGh[oua�k
ilknm�acoq^rk�b�bKapdgf�h[sqt��`ank�subK^rbK¥�dqhGh��$Z4V�}�sqacay��h[oqou^r�K^`�r^`dq^rapolk�sua>W

 �EkAd¨k �«^`¥[aco d�i����G����������������������� ��!"�#!�$%�'&)(+*+,)���.-�/102�)�3/104*	� ���%025

 � ^rb'6�^rb:�����������.���87�*+,%*�!%74-1���90:&�-�74/�,�/8;����<-�/103�+=>�%0'!%?#�8@3&BA�CD&BA#*��"�4/�/�5%�#/�-E�F���%0

 i �g�ph[¦Ksuoqa��+���������.���)G#$+-�/)H�74,"*I�.-�,J�F�4*�5�,�&)A�K2&L�M;'&%�
º h�¦e��kTm��¨}KhGh�oqa�k�bKh�dq}KacsXd~hvh[�$��kAoz�`h[bK¥�k�oy^`dXoq¦��K�1h�sud~oyd~}Ka�h[��acsqkAd~^`h[bKoEsqap¬ª¦K^rsuac{?dqh
�ph[���K�ra�d~a«d~}�ay¬ª¦Kapoudq^rh[b:Z

� X�}�hGh[oua
kÇ{�kAd~kÇoqa�dnZ]º h�¦j�Çknm�¦Koqazd~}Ka�{KkAd¨kÇouapd«�©h�s]m[h�¦Ks«�Ksuh�Nuac��d ¡ h[s]oqh[��a�ou¦K�KouapdÆ¢Æ�
h�s�k�{�kAd¨k�oqa�d�m[h�¦È}�kn_[aÇ�©h�¦KbK{eh�bed~}Ka
f�ac�:Z 
#�rankAoqaÇ{�h=bKh�dz¦KouaQk�{KkAd¨k�oqapdzd~}�k7d�^`o
^`bK�c�`¦K{Kap{+^rb�dq}Ka«{Kap��hz�©h[s�dq}Ka�d~hvh[��m[h�¦�kAsqa�¦�oq^rb�¥ ¡ }KhTf�ap_�acsc�Km�h[¦+��kTm�¦KouaEk�{�kAd~k�oqa�d
dq}�kAd�^ro�^`b+d~}KaX{Kap��h��©h[s�h[b�ayhA��dq}KaXh�d~}Kaps�d~hvh[�roPO ¢

¡ k[¢�Q;ack�sqb�k�i�kTm�acou^*k�b�bKapdgf�h[sut�Z V5¦Ksqb�^rb�k��Ksq^`b¯d~h[¦�d§hA��dq}Kayilknm[acou^*k�b�bKapdgf�h[sut+�rankAsqbKap{:Z
¡ ��¢YRvaca+^`��m�h[¦3�nkAbÈ¤�bK{ k���apdqdqacs�ou�ch[su^rbK¥�ilknm[acou^*k�b bKa�dgf�h�sqte�¯meac^`dq}Kacs�k�{K{K^`bK¥�^`bÈ�ch[bv�
o d~sqk�^rb¯d~o�h[s«��hG{K^­��mv^rbK¥
d~}Ka
i�kTm�acou^*k�bjbKa�dgf�h�sqt��¯m�}Kk�bK{:Z �«acou�csu^r��a�d~}Ka��¨}�k�bK¥[apo«d~}�k7d
m�h[¦È��k�{Ka�k�bK{±f§}�kAdza 	1ac��dzdq}KapmS}�kA{?h[bSd~}Ka��rack�sqb�ac{SbKapdgf�h[sqt@Z V5¦Ksqb?^rb?k��ph[�¯m±h��
dq}KaX�1apoud]oq�ph[sq^`bK¥
bKapdgf�h[sqtQdq}�kAd�m�h[¦=�ph[¦K�r{+¤�b�{:Z

¡ �n¢�°PÅG�K�`h[sqa�d~}�a]i�kTm�acou^*k�b�bKapdgf�h[sut�d~}�kAd#m�h[¦�}�kn_[a��rankAsqbKap{:Z �«apoq�csu^r��a � �>�«^`b��©acsuacbK�paco#d~}�k7d
m�h[¦
�nk�b��Çk�tAal^rbzd~}Kal��hv{Kac�"Z �«apoq�psq^r��al��h�d~}�¬v¦Kk�b¯d~^`d~kAd~^­_[ap�`m[�A^r�`�r¦Ko d~s~k7d~a ¬v¦Kk�b¯d~^`d~kAd~^­_[ap�`m
kAbK{�a�_Ak��r¦�k7d~a�f§}Ka�d~}Kaps�dq}K^ro�ouacap��o§�r^`t�aEk�suank�ouh[b�k��K�`aEsqap�*kAdq^rh[bKou}K^r��d~h�m[h[¦�h[slf§}Ka�d~}Kaps
dq}Kaysqac�rkAd~^`h[bKou}K^r�+ouacac��o�{K¦K�K^`h[¦KocZ B�h[s�a�Å�k����K�raA��^`��£l}�kn_[azk
��ap{K^r�ck��:{�kAd~k�ouapdc�@f§}�^r�¨}
^`bK�c�`¦K{Kapo�k�s~k�b�{Kh[� _�kAsq^*kA�K�ra
�©h[s��KkAd~^`acb¯d
k�¥[aÇk�bK{Èf§}Ka�d~}Kaps
h[s�bKhAd�d~}KaÇ��kAd~^`acb¯d�}�kAo
}Kk�{ k=oudqsqh[tAa��(h[bKaÇ^rb��©apsqacb��caQ£X��kTmS��a+k��K�`a�dqh��ÇkAt�aÇ^`bed~}�aQ�rack�sqbKap{3��hv{Kap� ^`o�d~}�a
�©h��r�rhTf§^`bK¥:W
¬ª¦�kA�r^`d~kAd~^­_[a�W&^`�5d~}KaX��k7d~^rapb¯d§^ro�h[�`{Kacsp��d~}KaX�Ksuh[��k���^r�r^­dgmÇhA�Po d~sqh�t�ay^ro�}K^`¥[}Kacs�}�ank�s dnZ
¬ª¦�kAbªdq^`d~kAd~^­_[a>W#^­�;d~}KaE�KkAd~^`acb¯d�^ro�k�¥[ap{ A �I� �%R �vdq}Ka«�Ksuh[��k��K^`�r^­dgm�hA��oud~suh[t�aX^`o R Z R%R Y D ^`��d~}�a
�KkAd~^`acb¯d�^ro§k�¥[ap{TS��I�>U R ��d~}�ay��sqh[��kA�K^r�`^`dgm�h���oud~suh[t�ay^ro R Z R A Z
a�_Ak��r¦�k7d~^rh�b W�d~}K^`oÇouacac��oQ�`^rt�a�kesuank�ouh[b�k��K�`a=�Ksuh[��k���^r�r^`oudq^r��sqap�*kAdq^rh[bKou}K^r� ��apdgf�acacb d~}�a
sqk�bK{Kh���_Ak�sq^rk��K�rapocZ
Pld��rack�oudXdgf�h�h���m�h[¦Ksz^rb��©apsqacb��cacozoq}Kh�¦K�r{S�1a���apdgf�acacb3b�hG{Kapozdq}�kAd�k�sqa
bKhv{KaÇ{�^rsqap�pdq�`m
�ph[bKbKap�pdqac{:Z
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