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S4m]O!a�TVUXW]P�acQ
Y�LNP�a[WiL`a[L`|pQp�PRUpYZe�OphNh ~ S�Q�a[miLNPR��Upuh� } Q^LNPR_ocM[acY[UXPR_pQ
YZ®lUpY� } LN_p_pQ
YZ®&a[m]OpP���L`u%� Q^Pja[OpLNhNMZ�-q���PRQgYZUXWRacQ�acU=Y[Q^OpLNPLNPja[W]L`a[L`UXP=LNM©acU-Y[Q^e%Q^e } Q
Y�a[m]O!a�Q
|pQ
Y ~ OK¬RL`UXe Op\]\RQ^\=acU"� �c�Z¶! ]���V� a[mRQyMcQ
a©Upu�f�UXMZM[L } h`Q"S�UpYZht\]MHS4m]Q
Y[Q��mRUXhN\iM
zpMcUÃe%O!�pQ^M{L`a ¹%�!�c� uwQ^OpMZL } h`Q�uwUpYva[miLNM�M[Q
avacU } Q�TVUXPja[OpLNPRQ^\yS4L`a[miLNP�a[mRQ�McQ
avUput�+�µS�UpYZht\]M�Ä Õ L`_XW]Y[Q × Ä } ÅcÅ�q

M(A)

M(B)
M(B)

M(A)

M(A’)

Ä³O�Å Ä } Å
Õ L`_XWRY[Q × ��Ä³O�Åz� Q^P�a[OpLNhtMz� L� �� LNMHacY�WRQ"LNP&Q
|pQ
Y ~ S�UpYZht\�S4mRQ
YZQ��ELNM�acYZWRQpq�Ä } Å Ê \i\]LNPR_gOK¬RL`UXe%M©acU�� acUe%O!�pQm�z¡ �c�Z¶! ]���¡� a[m]Q�McQ
a�Upu�f�UXM[M[L } h`Q�S�UpY�hN\]M
¼ja[mRQ©°i_XWRY[Q4M[m]U¸S4M�O+T
OpM[Q©S4m]Q
Y[Q4a[m]LtM�OphNh`U§S4M%�z¡RacU5Q^P�a[OpLthV�ÀqsdQ�M[OpLN\gQ^O!YZhtL`Q
Y�a[m]O!a�O�f]YZUjUpu�_XW]O!YZOpPjacQ
Q^M�O�f]YZUpf�UXMZL`a[L`UXP�q�k�UpY[Q©f]Y[Q^T
LNM[Q^h ~ zjW]MZLNPR_Ãa[mRQ�\RQ
°iP]L`a[LNUXPyUpu�hNUp_XLNT
OphQ^Pja[OpLNhNegQ^Pja
z�S�Q�McQ
Qga[m]O!a"O�fiY[UjUpu�_XW]O!YZOpPjacQ
Q^M�a[m]QgacYZWRa[mBUpu�O�a[mRQ
UpY[Q^e�acUla[mRQgQV¬racQ^Pja"a[miO!aÃa[mRQ%OK¬xLNUXe%Ma[mRQ^e%M[Q^h`|pQ^M4O!Y[Q+acYZWRQpq�sdQ"S4LthNh�McQ
Q+LNP�a[mRQ"PRQV¬xa©McQ^TVa[LNUXPlMcUXegQ"Upuva[mRQ"egQ
a[mRUx\]M }r~ S4m]LNT�m&a[m]LNMH_XW]O!YZOpPjacQ
QLNM�f]YZU¸|xLN\RQ^\�qÉ�Q
a-W]MyY[Q
a[WRYZP»acUªa[mRQ�TVUXP]M[LN\]Q
YZO!a[L`UXP»Upu�a[mRQ&f]Y[Upf�UXM[LNa[L`UXP]MyLNP;UXWRY�hNLtMcagO } U§|pQpq Æ YZUpf�UXMZL`a[L`UXP Ä�øXÅ�zgcØHmRQOpPR_Xh`Q^M�Upu�O+acYZLNOpP]_Xh`Q�Op\i\-WRfÀacU ×^ù Jy\RQ
_pY[Q
Q^M
zè®gLNM�UXPRQ�Upu ÷ WiT
hNLN\�ÛèM�OK¬xL`UXe�M
qvÇóa�LNM�M[LNegf±h ~ f�UXM[a[W]hNO!acQ^\-acU } QacYZWRQpqvÇÈP-u¤OpTVa
z]L`a�LNM�acYZWRQ�UXP]h ~ LNP-fihNOpP]O!Y�_pQ
UXegQ
acY ~ q Ê acYZLNOpP]_Xh`Q©LNPiM[TVYZL } Q^\gUXPÀa[mRQ�M[WRY[u³OpTVQ�Upu�O+M[fimRQ
Y[Q�T
OpP|xL`UXhNO!acQ4a[m]Q4OK¬xLNUXe&¼rOpPi\%_pQ^PRQ
YZOphiY[Q^hNO!a[L`|xL`a ~ MZO ~ M�a[m]O!a�McfiOpTVQ�L`a[McQ^h`u�LNM{T
W]Y[|pQ^\�zjM[U"_pQ
UXegQ
acYZLNQ^M�|xL`UXhNO!a[LNP]_�a[mRQOK¬RL`UXe�O!Y[Q%OpTVa[W]OphNh ~ egUpYZQ5YZQ^OphNLNMca[LNT!q Ê M�S4L`a[m��©Q
SHacUXP]LNOpPdegQ^T�m]OpP]LNT
M^z�a[mRQga[mRQ
UpY[Q^e�MÃa[m]O!a ÷ WiT
hNLN\»Ä³OpP]\e%OpP ~ _pQ^PRQ
Y�O!a[L`UXP]M�Upu�MZTZmRUrUXhNTZmiLNhN\RY[Q^P-O!uwacQ
Y©m]LNe-Å{\RQ
YZL`|pQ^\�O!Y[Q�acYZWRQ�UXP]h ~ LNPÀOpP&LN\RQ^OphNL`Î
Q^\;=¢iO!a[®gW]PiL`|pQ
YZMcQpq
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s�mRQ^P5S�Q�TVUXegQ�acU�fiWRY[Q^h ~ e�O!a[mRQ^e%O!a[LNT
Ophxf]YZUpf�UXMZL`a[L`UXP]M
z§a[mRQ�M[L`a[W]O!a[LNUXP+LNM¯O�hNL`aca[h`Q�\]L� �Q
Y[Q^Pja
��e%O!a[mRQ^e�O!a[LNT
OphOK¬RL`UXe%M�O!Y[Q�a[O!�pQ^PlOpM ¶j�f#{¥]�¤¥j¨ a[mRQ�S�UpYZht\ÀWiP]\RQ
Y�\]LNM[T
WiM[M[L`UXP�YZO!a[mRQ
Y�a[m]OpP&O!acacQ^egfia[LNPR_gacU ¶��V�V�
�¡�µ�Z� L`a
q Õ UpYQV¬ROpegfih`Qpz Æ Q^OpPRURÛèM�OK¬xLNUXe%MH\RQ
°iP]QÃS4m]O!aHL`aHegQ^OpPiM�acU } Q�O%P]O!a[WRY�Oph�PjW]e } Q
Y"Ä³PRUXP]PRQ
_XO!a[LN|pQ+LNPjacQ
_pQ
Y¡Å��
J�LNM�O%P]O!a[WRY�Oph�PjWie } Q
YÇÂu¯úºLNM�O%P]O!a[WRY�Oph�PjWie } Q
Y^zv¤rÄ¤ú�Å�LNMHOgP]O!a[WRY�Oph�PjWie } Q
Y

S4mRQ
YZQ"¤rÄ@¥�Å�LNM+a[mRQ �� ]�Z�¡�¡�Z�
�!���� x¥±�¸¢³�³�p¥ qlsdQ&W]M[WiOphNh ~ SHYZL`acQ(¤jÄ³J�Å"OpM × zc¤jÄ�¤rÄ³J�ÅcÅ�OpMgÒrz{OpP]\;McU=UXP�q Õ YZUXea[m]LNMÀM[LNe%fih`Q } Q
_XLNP]PiLNPR_Rz�S�QdT
OpP } W]LthN\oWRf�egUpY[Qd\RQ
°iPiL`a[L`UXP]MÂÁ�Op\]\]L`a[L`UXP�z�e5W]h`a[L`fihtLNT
O!a[L`UXP�z�M[W } acY�OpTVa[L`UXP�z\]L`|xLNM[LNUXP�z�fiYZLNegQlPrW]e } Q
YZM
z�OpP]\9McUbUXP�qÚØHmRQ
UpYZQ^e%M-LtP«e%O!a[mRQ^e�O!a[LNT
M�O!Y[Q»Ä³WiM[W]OphNh ~ Å5acYZW]Q } Q^T
OpW]McQ�a[mRQOK¬RL`UXe%M+UpuHe%O!a[mRQ^e%O!a[LNT
MyO!Y[QBÄ³W]M[W]Ophth ~ Å�acYZWRQ }r~ \RQ
°iPiL`a[L`UXP�q\¦ klO!a[m]Q^e%O!a[LNT
Oph�acQV¬ra[MyW]MZW]OphNh ~ a[Oph`�ºO } UXWRaf]Y[U§|rLtPR_ga[m]O!a4OgfiY[Upf�UXM[L`a[L`UXP&LNMHacYZWRQÃUpY4u³OphNMcQpziS4m]LNT�m&LNM�Y[Q^OphNh ~ M[m]UpY[a[m]OpP]\�u¤UpY�ÈQ^Pja[OpLNh`Q^\ }r~ a[mRQ"Mca[OpPi\]O!YZ\OK¬RL`UXe%M[®ÀUpYlcLNPiTVUXP]M[LNMcacQ^Pja�S4L`a[m�a[mRQ%Mca[OpP]\iO!YZ\BOK¬xL`UXe�M
qè® sdQgS©LNhNh¯\RU�a[mRQgM[OpegQga[m]LNP]_Rz } WRa�S�QyS4LNhth�acY ~acU } Q5T
O!Y[Q
u³W]h�O } UXWRa�T
L`a[LNPR_Àa[mRQgOK¬xLNUXe%M�a[m]O!aÃO!Y[QyY[Q^ßjWiL`Y[Q^\�q�s9m ~ \]UÀa[miLNME� Õ L`YZM[a
z�LNa
ÛèM�OÀ_pUrUr\BfiYZOpTVa[LNTVQ} Q^T
OpW]McQ5L`a4Q^hNLte%LNP]O!acQ^M©McUXegQ5Q
Y[Y[UpYZM©a[m]O!a�UrT
T
WRY�S4mRQ^PlUXPRQyOpT
T
LN\RQ^Pja[OphNh ~ LNPj|pUp�pQ^M�O�u³OphNMcQ5OK¬xL`UXe�¼�M[Q^TVUXP]\�zL`aÃUpu¤acQ^PdY[Q
|pQ^OphNM"Upf]f�UpY[a[W]P]LNa[L`Q^M�acU�f]Y[U§|pQ�O&egUpY[Q%_pQ^P]Q
YZOphva[mRQ
UpY[Q^e } Q^T
OpW]McQ%McUXegQ%OK¬RL`UXe%M"e%O ~ PRUpa } QY[Q^ßrW]L`Y[Q^\+u¤UpY¯a[m]Q�fiY[UjUpuÂ¼�OpP]\5a[m]LNYZ\�z!a[mRQ�OK¬xLNUXe%M ~ UXW�ÛÔY[Q�Y[Q^h ~ LNPR_©UXPge%O ~ hNO!acQ
Y�a[WRYZP5UXWRa�acU } Q�LtP]TVUXP]M[LNM[acQ^P�a
zMcUgL`a
ÛèM�_pUrUr\ÀacUg�pQ
Q
f�O5Y[Q^TVUpYZ\�q4Ä³Ø4m]LNM�a[m]L`YZ\-f�UXM[M[L } LthNL`a ~ LNM �3§�¢³�c�
¹%�
��´ W]PihNL`�pQ^h ~ u¤UpY�e%UXMca�Upu�a[mRQ�f]Y[UrUpu³M�S�QS4LNhth�\]URq�ÅÊ aHa[m]LtM�f�UXLNP�a
zxS�QpÛèhNh�LNPjacY[Ux\]W]TVQÃO%hNLNaca[h`Q } L`a�egUpY[Q"P]Upa[O!a[L`UXP�q�É�Q
a4W]M�SHY�L`acQ�f]Y[Upf�UXM[L`a[L`UXPdÄ¤ÓjÅHOpM
Ä¤ÓjÅ©¨±údú ç û;ú-û;Ó × LtM�f]YZLNegQ

ØHmRQz¨lM ~ e } UXh�LNM�a[mRQ�ª æ¯ä«±ñrá§ã¬$V
b ª $iæ�å§ä®¯ñrá ¼]mRQ
Y[QpzRL`a } LNP]\]M�a[mRQ�|KO!Y�LNO } h`Q©úvzxOpPi\Àe%Q^OpP]MyÈuwUpYHOphNh±ú°¯�¯�¯�®±�ï�í ²µõwê�ì.)��³ ±.)�ï¤î�í �tí õwê GracYZLtTVa[h ~ Mcf�Q^O!�xLNPR_RzRa[mRQÃfiY[Upf�UXM[L`a[L`UXP�M[mRUXWihN\ } QÃS4YZL`acacQ^P
Ä¤ÓjÅ©¨±úµ´�¶�ú ç û»ú-ûbÓ × LNM�f]Y�LNegQ

S4mRQ
YZQ�¶ LNM�a[mRQ%McQ
aÃUpu�P]O!a[WRY�OphvPjW]e } Q
YZM
qyØHm]LNM�ßrW]OphNL`°±T
O!a[L`UXPBLNM�acUjU&Upu¤acQ^PdUXe%LNacacQ^\dS4mRQ^PBa[mRQ%TVUXPjacQV¬xae%O!�pQ^M©L`a�UXP]h ~ McUXegQ
S4miO!a�U } |xL`UXW]M
q
· U¸S�\RUjQ^M+UXPRQ-f]Y[U¸|pQÀOlW]PiL`|pQ
YZM[OphNh ~ ßrW]OpP�a[LN°]Q^\ªMca[O!acQ^e%Q^P�aE� sdQ-T
OpP;TZm]Q^T[�ºa[m]O!ayL`a"LtMÃacYZWRQ-uwUpY5h`Upa[M"UpuQV¬ROpegfih`Q^M
�Ãú�� Jxz�ú�� × z�OpPi\ºMcU�UXPºOphthva[mRQgS�O ~ WRfdacU�ú¸��ø7¹rq Í UrQ^M�a[m]LtMÃTVUXP]Mca[L`a[WRacQ-O&f]Y[UrUpuE�º��uTVUXWRYZM[Q"PRUpa�»�ØHmRQ�fiY[Upf�UXM[L`a[L`UXP�LNM4u¤OphNM[Q } Q^T
OpW]McQ�ÓXJpç�û»ÓXJ�û;Ó × LNMHPRUpa4f]YZLNegQpq�ØHmRQ"T
OpM[Q"ú¼� ÓXJ�LNM©T
OphNh`Q^\O �Xâ ª æ�å§ñjáKñX&_$±òªàB
¤ñ u¤UpYHa[mRQÃf]YZUpf�UXMZL`a[L`UXP�q��ë=±µï¤î³õwê�õi*�)�öcé��Ýõ Æ YZUpf�UXMZL`a[L`UXP-Ä�nXÅ�LNM Õ Q
YZe�O!a
ÛèMvhNOpMca¯a[mRQ
UpY[Q^e&q�ÇÂa¯m]OpM } Q
Q^P5�rPRU§S4P+uwUpY�U¸|pQ
Y�ø!JpJ ~ Q^O!YZM^z�OpP]\5T
OphNh`Q^\5O©a[m]Q
UpY[Q^eu¤UpY+e5W]TZmbUpu�a[m]O!a"a[LtegQ } Q^T
OpW]McQ Õ Q
YZe%O!ayT
hNOpLNegQ^\ªacU=m]O¸|pQÀOlf]Y[UrUpu�OpP]\ªPRU�TVUXW]PjacQ
Y[QV¬xOpe%fih`Q�S�OpM+Q
|pQ
Yu¤UXW]P]\�q�ÇóavY[Q^TVQ^Pja[h ~ �Z�[���!¹�� O�f]YZUpf�Q
Y�a[mRQ
UpYZQ^e S4mRQ^P Ê P]\RY[Q
S»s�LNh`Q^M�\RQ
|pQ^h`Upf�Q^\gO�f]Y[UrUpu�Ä³McQ
|pQ
Y�Oph]mjWiP]\RY[Q^\fiO!_pQ^M©h`UXPR_jÅ�qÆ YZUpf�UXMZL`a[L`UXPBÄ��XÅ�LNMN½�UXhN\ } OpTZm�ÛèM �Xâ�æ�¾¸ñ��Xå ª áKñ q Ê TVUXPKÞcQ^TVa[WRY[Q�LtM�OyfiY[Upf�UXM[L`a[L`UXP-a[m]O!aHm]OpM�PRUpa } Q
Q^P�f]Y[U§|pQ^\��ëÈï�¿ÝõÀ�³î�±µêµõ UpY4\]LtMcf]Y[U§|pQ^\�q{Ï©MZLNPR_%ßrW]OpP�a[LN°]Q
YHPRUpa[O!a[L`UXP�z±L`aHLNM�SHYZLNacacQ^P

¨�úºL`u�úºLNM�Q
|pQ^Pla[mRQ^PÂÁxýVÃZþ�M[W]T�m&a[m]O!a4ýÀOpP]\lþ�O!Y[Q"f]YZLNegQÃOpP]\lý�ûCþ��9ú
· Q
Y[Qpz�Á;LtM+a[m]Q ñX&�ä¤ã
å¸ñxæ�å§ä�$j
� ª $iæ�å§ä®¯ñrá z�egQ^OpP]LtPR_  Õ UpY-McUXe%Q¼¯�¯�¯ ®�UpYªcØHmRQ
Y[Q�QV¬RLNMca[M0¯�¯�¯tqè® Õ UpYÀOpP ~õÀ*�í ìtî³õwï¤î�í )��³ ±.)�ï¤î�í �tí õwê Ä -�?hF�1=K¼,8<F�8<1E] ]\K�J!57?@;�1E8�F�?�6�;=;�1EF�9 6E:�1E] ]\K�1YAC>�6�A76EF�?�d�F�?@2c6ED�1�ÅC9 6�M�F4D�6�>ÆF�6EM�?�A�13>�2b6ED�MN132�/<?=MN132�9U;@F49UFbF�/�63r_:Z2�6m57?9 :<;=6E:<F�9 Ff2�?=:�2fg�2�/�1�2T9 F=W�F�?=]\DGÇ.;=6�:�2�>I1Ed�9 ;@2�6E>�K�g(1E:<dY2�/<?@>�?@DG6E>�?NÈ�ÉEÊ�Ê7ËEÌ�57?B2�>�8<?�P
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°iP]LNa[L`UXP]M�Upu�a[mRQ�Mca[OpP]\]O!Y�\�h`Up_XLNT
Oph�Upf�Q
YZO!acUpY�M
qfiO!Y[a[LtT
W]hNO!Y�úvzRa[mRQÃQV¬RLNMcacQ^Pja[LNOphNh ~ ßrW]OpPja[L`°]Q^\&Mca[O!acQ^e%Q^P�a4T
OpP } Q�f]YZU¸|pQ^\�M[Ltegfih ~%}r~ °±P]\]LNPR_yOpP ~ fiO!YZa[LNT
W]hNO!YýoOpP]\�þ§zHS4mRQ
YZQ^OpM�Upu"TVUXW]YZMcQ�a[mRQ�WiP]L`|pQ
YZM[Oph©ßjWiOpP�a[L`°±T
O!a[L`UXP«U§|pQ
Y&úÚT
OpP]P]Upa } QlfiY[U¸|pQ^\ }r~ QV¬xmiL } L`a[LNP]_QV¬ROpegfih`Q^M
q-Çóa+T
OpP } Q ¶!�w�µ�±�c�!·!�Z¶ }j~ QV¬Rm]L } LNa[LNPR_�O�TVUXW]PjacQ
Y[QV¬xOpe%fih`Qpz } WRa"PRUXP]Q%m]OpM } Q
Q^Pdu¤UXW]P]\º\]Q^McfiL`acQacQ^Mca[LNP]_%WRf�acU%Q^PRUpY�egUXW]M�|!OphNWRQ^M�Upu�úv¼RS�Q"M[W]Mcf�Q^TVa�a[mRQ�TVUXP!ÞÈQ^TVa[WRYZQ"LNM�acYZW]Qpq
��PRQ©e%O ~ M[O ~ z¯ZGRWRY[Q^h ~ McUXegQ
a[m]LtPR_"McU5M[LNegfihNQ�UXW]_Xm�a�acU } QHf]Y[U§|KO } h`QHQ^OpM[LNh ~ »è®BÌ�WRa Õ Q
YZe%O!a
ÛèM�hNOpMca�a[m]Q
UpY[Q^em]OpM+a[WRYZPRQ^\bUXWRa&Ä³McU�u¤O!Y¡Å�acUBm]O^|pQ&O=|pQ
Y ~ TVUXegfihNQV¬ºf]Y[UrUpuó¼�OpPi\�Þ�W]Y[a�½�ßUX\]Q^h�ÛèM"u³OpegUXW]M5ÇÈP]TVUXegfihNQ
acQ^PRQ^M[MØHmRQ
UpYZQ^eÐM[mRU§S�Q^\la[m]O!aHa[mRQ
Y[Q+O!Y[Q�acYZWRQ"f]Y[Upf�UXM[L`a[L`UXPiM�a[miO!a4m]O^|pQ ¥±� fiY[UjUpu�LNP&O!YZLNa[m]egQ
a[LNT!q�Ï�PRu¤UpY[a[W]P]O!acQ^h ~a[mRQ
Y[Q+LNM�OphNMcU%PRU�S�O ~ acU�acQ^hNh�L`u4½�UXhN\ } OpT�m�ÛèMHTVUXPKÞcQ^TVa[WRY[Q+LNM�UXPRQÃUpu�a[mRUXMcQpq àsdQHm]O¸|pQH_pUXPRQ�UXPgh`UXPR_�Q^PRUXW]_XmgO } UXW]a¯fiY[Upf�UXM[L`a[L`UXP]M¯OpP]\yf]YZUjUpu³M
q�É�Q
a
ÛèM{Mca[O!Y[avfiY[U¸|xLNPR_�McUXegQ�f]YZUpf�UXMZL`a[L`UXP]M
q
A � % "��á�â*��'%0&� ��������V +'
sdQ } Q
_XLNP�S©L`a[m&Og|pQ
Y ~ M[LNe%fih`Q�f]Y[UrUpu¯e%Q
a[mRUr\ } OpMcQ^\&UXP&a[m]Q"\RQ
°iP]LNa[L`UXPÀUpu�hNUp_XLNT
Oph�Q^Pja[OpLNhNegQ^Pja
q�F�UXPiM[LN\RQ
Ya[mRQ�u¤UXhNh`U§S4LNPR_5acYZL`|xLNOph�QV¬ROpegfih`Qp�

½ÃL`|pQ^P���Ë4UXMcQ^M4O!Y[QÃYZQ^\�OpP]\&|xL`UXh`Q
a[MHO!YZQ } hNWRQÆ Y[U¸|pQp��ËHUXMcQ^M©O!Y[Q�Y[Q^\�q
ØHm]LtMHLNM�ÈU } |xL`UXW]M[h ~ TVUpY[YZQ^TVa[® } Q^T
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_XO!YZ\iLNPR_la[m]Q-f]YZUjUpu�acQV¬xagOpMyacQ^\]L`UXW]M5\RQ
a[OpLNh�qïî{UXWCT
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