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0G,32H( IJ4KC1I*2D� 01,%.K,$.�)L,$MN� 0O6QP�MD,301C1I*!�,$MSRT�>6�UV( .?E
� 2�MD.WC12�I ,$.X0YCGI I ,$.ZUV( .K[�MD,:"�\^]`_5,$.aUV( .KMA[D)L4b4W2�,
( IX_�[D0GMD,:R�( IXUV( .W� 2c( 4`0YCGI I ,$.d)+8 2�,$MD,%.e)-,$Mf4K(*0gR
476K.W� 2�M�( I-_ (*0GMD,Z01C1I-CI*�:MD,%.W2�,:"

h ,$.^CjiA< _-01�:MD,$.�k�CjCG_�_ ,T,32+4W8:MA� 2c� 2D01,%MA2DCY2�I
4W01C1@D@j,+lm( .76$Rn( I�k�C�!D�:.oMD,$.KUV( .bUp8:,%6a2*P*,cqr!�,$UV.7,FE
MA�:_s6W< .K,$.$"utv,%6Tlm,%6QP�MD,$.v2D�>69[�.W01C1I:k�C14eUV( .W� 2�MD.WC12�IDR
M�P�2D� )+C1_w( I�)+� 2�I ,x� 2�MD.K,-@j( 4WCG69Cyk*,L( .7MS"nz*[�lAC{E
=7]`!#/

| 2}�:UeMD,~[D)+C1MDMD,$01lA�:.K,cUV( .W� 2�MD.KCY2�I ,$.X,$.$R��>6
MD,$.�C+4W01[�692DCY2�I ,32��:U�01,$MD,%.K,32�CG_�_ ,�)-,$.K,�476W8:.
� CG,3014$Rj)-,32��wCGqF!D�:,$0�,30Y0G,$.v�`!�(*)+�:4$"jtv,%6v,$.OUV( .?E
MAC�R�MD,%6�2�[a,$.nMD,d2 P*,�qr!�,$UV.K,$MA�:_s6W< .K,$.$R>MD,$.�4K_�.WCGk*,%.
0G,$MD,$.K,32#R>( IvMD,%6�,$.�)X[D01C1I:kDCG4�,32aI (�Ma69CY2�ID"��!*k*,%.76
Up� 0GM�Up8:. � CG,3014T)-,$.7,oUV.WCy69C1M
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t�[�U�6W,32��:U�lA0G(*)-476W,%.$RMD,$.aMA� 2�4K,$.a0GP�4�69C1I:6o@A8
,32�I ,$2#"v�T,$I*2*lA[�,$.�)-,$MNI*[D0GM�UV( .w,$2�MD,32#"�ij[�I>E
0G,$_�k�C1MD.K,32�( I�lm< .K2�4ZI*0Y�:MD,-0Y�>6K6K,$.$"��0G6o4W� )+)-,$2
!�< .K,%.OMD,%6vMD,32D2�,X4W)X[�_�_ ,a8:.K476WC1M�69C10gRu0YCGI ,$4K(*)�,F6
_�CY01( I .K� )�)+�>6$"�_�� 2*67E�@m( 476K,?=�!�< .K,$.e,32cUV.K( _ ( 476d69C10g"
h ,$.BC�iu< _�!D�:.~kDCvI ,32�( @�69�:I ,%6�,32��:UaMD,�476W( .�E
4W018:,$MD,B6K.W�:MACG69CG(*2�,$.$���;� 2*69C12�,3� 2D)-,30GMD,30147,$.$"�tv,$.?E
UV( .`kDCY0SMA[wCMD,%6K6W,o( I+_ (*)+)-,$2�MD,Z2s[D)-.K,a_�[D2D2�,
4W018B( @�C�iA< _w( I~@A8�lA�:I I .W[D2�M��:U�k*( .K,$4;_�k>� 0YCG��E
q$,%.K,$MD,�� 2D)-,30GMD,30147,$.�k:]`01I ,>R�! k*( .�MA[+kDCY0uCY2�M�6W�:I ,
MAC12�UV.K( _ ( 4763"

&�(*)�MD,%6vC12�4K@AC1.7,$.K,$MD,bC12�UV( .W)+�>69CG(*2�4W)-,$MAC1[D)�R
iA< _;)+8Tlj,%6W,$I*2�,$4�4K(*)�R�!D�:.nk�C�2D�>69[�.K0YC1I:k�C14',32a.K,FE
MA�:_s69C1(*2�,30n0YC12�=�,:"#�v2�MD,$.T69C1MA01C1I ,$.K,Z.K,$I*CY)L,$.OCniu< _
4W8Xk*( .K,$4T.K,$MA�:_�6WC1(*2�,30101,o0YCY2�=�,o4W8 01,%MD,$4v[�MS�

� [x!D�:.�kDC�Up8:,%6�,32x2*PX.7,$MA�:_�69CG(*2�,30D0YC12�=�,:"stv,32x47,$.
4W8 0G,$MD,$4v[�MS�

i�0G(:6OCG_�_ ,¡ 
��,32�MD,%6c,%.cC1_�_ ,�� 0G6$/�\;C`!D�:.+( I 4W8�lj,$4W01[�67E

6K,%6f( 4+UV( .$Rd�>6-k*,$.KMD,32�4W!�,%.K.K,$MD<*)+)L,%6~,$.c!�,$.K.7,FE
UV,%M�63R�( I¢MD,$.7UV( .�kDC10okDCaI ,%.W2�,J!D�3k*,}�u2�I .K,32�,�C
MD,F63"#�`CY0SMD,%6v47_>� 0#kDClD.W[�I ,b2�( I*0G,ZMD.W]elm,%.K.K( lm(:6�E
6K,$.a)-,%M£MD<�MD4W01�:4K,$.K,>"'\;C¤!D�:.Z,$2�MA�>69� 01( I*C12�< I*01,:R
4K8;kDCD_�� 2L4W)X[�6K6K,$.�(¡k*,$.�( Io4K2�[�@D@j,�2�( I*01,`.K( lm(:67E
6K,$.vUV.W�~¥`�:@D.K� 2DCg"j\;Cn)+� 2�I*01,%.OMD( If4769�:MAC1If2�( I*0G,
MD<�MD4W0Y�:47,$.K,:"�tv,$.KUV( .$� h k�C14XMA[�_�� 2¦47_>�>§m,B( 4x,32
U�P�4WC1_�2�< I*01,v( Ib,%6�_ ( .76d(¡k*,$.�U�P�4KC14K_+_�]`01MD,$.$R�,$.dMA[
k*( .7,$4¨lj,$MD476W,;k*,32#" � 8:.`k�CS!D�:.TUp8:,%6Tk*,$.KMD,32�4K!�,$.�E
.7,$MD<*)+)-,%6$R*k�CY0�kDCA4WCGMDMD,O@A8+©¡ª ª�"�,F69�:I ,OCAMD,%6e2 P*,
Cy67E�6W8:.W2#R3kDC ,$.�lA0G,%k*,%6�01(¡k*,%63"�tv,$.K( @D@m,%UV.W�O_>� 2Z)+� 2
47,-@A8fUV(*01_5Cu=7�:_�_ ,$4K]e63R4K(*)«476W8:.;( I~4K,$.olm,%6QP�M�E
2DC12�I 4KUp[D01MD,X[�MS"

� ( I*0G,e!D�:.�4K@A[�.KI:6�( 4$R*! k*( .KUV( .�MD,$.¤,$.�6W(vqr!�,$UYE
.7,$MA�:_�6W< .7,$.$¬ � CG,3014�!D�:.vMA�c_�01�:.K,%6vMD,$2�6g=7� 2�4v�u2 6
� 0G,32�,:"�&�k>�:.K,%6n,$.nMD,F6�4WC1)-@A01,>R3�>6'MD,$.n,%.eF®xqF!�,%UV.K,FE
MA�:_s6W< .`¯gMD,%6�,$.��wCGqF!D�:,$0�°�( I+%®~� 2�47k>�:.K4W!D�3k*,32�MD,
¯�MD,%6v,$.��w� C10Y[D2�Mu°F"#&�8cC'UV.K,$)b6WC1MD,32#Rm2D8:.OMA[�4K_�� 0
!D�3k*,`Up�>6�C�qr!�,$UV.7,$MA�:_�6W< .7,32#R�4K_�� 0�MA[LUV< .7476¤69]T2�_ ,>�
± | .;=�,%I��:I I .K,$4K4KCGk�( I�kDCY0dlA� 2�_ ,¡²>4K�:I 4K< I ,�qr!�,$UYE
.7,$MA�:_�6W< .7,32�UV( .oiu< _� $³X�¨lm,$_�.W]`U�6K,32�MD,+Up� 01M�4K_�� 0
MA[J!D�¡k*,~Up�>6LCT�w� C10Y[D2�MS" | .XMD,%6LMD,$.WC1)-(�M�C1_�_ ,
6WCY01Up]`01MD,F63R¤4K_>� 0dMA[}69]T2�_ ,>� ± | .O=�,$I£,32¦476W( .KlA�:.?E
)L,%6ZlA0G(*2�MACY2�,:Rn4K(*)´,32�( .W)a6ZI ,%.W2�,Lk�CY0�4Kq$( .K,%49 $³
��lm,%_�.W]eU�6W,32�MD,�Up� 01Mf4K_�� 0mMA[f!D�3k*,vUp�>6`C#�wC1qr!D�:,30�"
&�k>�:.K,$.�MA[N2�,?=~69CY0vlj,$I I ,£4K@j< .KI 4W)+8 0�R`,%.�MD,%6�C
k�C1.K_ ,$0YC1I*!�,%MD,32£C1_�_ ,XqF!�,%UV.K,$MA�:_�6K< .K,32#R�MA[�kDC10�!D��E
k*,oUp�>6OC�Ru)-,32�µ(:6K6W, h ,3CG4K,:"

&�(*)«4K(*0G,32�k*,%M£�:U�6W,32 69CGMD,LMA� 2�4K,%.o(¡k*,$.;!DCY)xE
)L,301,32�69C10nUp[�I*0G,$4W� 2�I~( I~.7,$476W,325�:U�2D�>69[�.K,32�4�@j(>E
0yP�UV(*2DC�R�,$.�k�Cj(¡k*,$.Klm,FkDC14�6W,v(*)�R��>6dMD,%6K6W,�2s[D)+)-,%.
�:U`iA< _�k�CY0¤MA� 2�4K,~CY2�M¦C^!�=�,$.�6W,%6X@A8�k*( .K,$4X)+� 2�E
I ,;6W.K( Up�:476K,Z01]`4K,%.K,:"utv,$.¨,$.T!�,$.e69� 01,;(*)�,%6TlA0Y�:M
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)-,$Mf,%6`[�69� 0#�:UnCY2�UV( .K)-,$.K,32�MD,>RD( @A0GP�47,32�MD,�( Ix@A8
� 0Y01,B� 2�MD.K,w)-8:MD,$.LI ,$2�,$.K,32�MD,��:.76WC1_�0G,$.$R¤MD,$.L.K,FE
@D.W]`47,32*6K,$.K,$.�2�( I ,%6^�:UjMD,%6�P�@D@j,$.W01C1I 476W,`C12�MD,32LUV( .
4K_�.WCyk*,$_�[D2�4�6W,32�4�[D2DCGk*,$.K4��:Uu( @A01,%k*,$014K,$.�( I;)-,$MD.WC{E
k*,32�MD,�MD.W� )+�:,$.$"�\;CY0GMD,w_>� 2DC12�,$.~!�( @D@m,$.f.W[D2�M�6
@A8X,$2�I ,32~( IX4K@ACG4K,$.eI .W]e4d( IX� 2�MD.K,�,3[�UV( .WCG4K,$.K,32�E
MD,;4�6W(:§#,$.%"���8X4W� )+)L,�)+8:MD,vkDCY0ukDC#I ,$.W2�,;<*2�4K_ ,
MAC1IXI (�MfUV( .W2�<>=�,30G4K,;)-,$MfMD,%6K6W,>RDMD,%6eUV< .K476W,;2s[D)xE

)-,$.L�:U¨,32J2*P�4W0Y�:I 4LiA< _m"¤tv,%6+,%.L,%6+iu< _jR�4K(*)
,$.elA�:I:6O)L,$M�01C1I ,�MD,30G,o_�]`.K0YC1I*!�,%MB( IL!D8:lSRu2D]T2�E
4K(*)a6X.K< .76x4W� )+)L,32}[D2�MD,$.-)L(:6K6W(�,F63� ± tv,%6x4K_�� 0
k:]e.K,x0YCGI ,$4K(*)«C�MD,xI (�MD,:RSI*� )-01,bMA�:I ,:RSMA� h (:67E
MD( ILk>�:.¨qr!�,$UVlj( 4K4$" ³

��8L.K,%MA�:_�69CG(*2�,32�4Tk*,$I*2�,
�wCGqF!D�:,$0���,%476W,$.KI*� �:.7M
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@j,$lm,$.d@A8bq3CG.K_��b!D� 0Gk�MD,$01,32~�:Ulm( .KMD,32�,>"���2*6W� 0Y01,F6
�:UO_��:4K4K,%.c4K_�[�§m,$MD,�( I 4W8�"�tv,$.-k>�:.+2�,3)+01C1I�_�[D2
,32#R�!*k�CY0G_ ,%6e)-,$MDUV< .�6W,O,32+.WC1)-,301C1Ia01� 2�Ib_ <b_�0�"j© ��"
| 2�6WCY2�IDR�MD,$.XMD( I�k:�:.bI*� 2�47_ ,B[�MD,$)+]`.7_ ,%6bk*,$M
_�� 2*6WCY2�,32#RAk:�:.e_ <*2�4KUV( .7MD,30YC12�I ,32#"#&�(*)�,32BqF!�( _ ,rE
.K,F6B¥`�:4K@j,$.~[�MDlD.K<�MS�ez ,$I¦)+8�k>]e_�!�,$.KUV.W��R^MD,$.
,$.eUV( .`)+� 2�I ,vlD.7P�476W,$.%"�\;C#� 2�MD.K,;47PD2 6W,$4`4K,30yk�UV<*0yE
I ,301C1IDRD�>6eMD,F6`6K.W�:_+( @S"u&�[D2�MA!�,$MA)aPD2�MACGI*!�,$MD,$.W2�,
!D�:.;69CY0�I ,32�I*]`01M£k>]e.K,%6o,$U�6W,$.X&�6W�:_�0Y�:MD,$2#��tv,-,%.
I*8:,%6-UV.W��,%6-476W( .76L4W)+C10�69CY0d,%6+0YCY0101,B!D� 0Gk�0Y[D2�_ ,32 6
4W)-CY0g"

��0y6�C�� 0G6¨k:�:.OMD,F6ZCG_�_ ,b2�( I ,$2�(¡k*,$.7k>]`01MD,32�MD,
4K[�q$q$,$4K4a�>6�lm,$4K< I ,xMD,32D2�,L_>� 2 69CY2�,>R'4K8~MD(*)+)L,32
_�� 2�C1_�_ ,alA0YCyk*,b� 2�MD,%6�,32�M�,32�!D� 0Gk�!D�>6vUV( .v)+��E
MD,$2¦( Iw_�� 2*6WCY2�,32}( Iw4W8w,32},$_�476K.W�w!D�>6XUV( .aMD,32
4�6W( .K,�� 2�MD,30O�:U�_skDCY2�MD,%.$"^�L� 0G6f!D� 0yk:� 2�MD,$2¢!D�>63R
! kDC101_ ,%6Z,$.;,32£!�,30�!D�>6b)+C12�MD.K,x,32�M�MD,%6X&�6W�:_�0Y��E
MD,$2��A_~4KC1MD476W,oI*� 2�I-kDCS� 2D)L,301M�6W,oMD,32#"

��8xk*,%I*2�,a�:U�,$_�4K_�[�.74WC1(*2�4W!�(*0GMD,%6
�;CY) ]O" � C1,30G4K,32
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� !VJ?!���� �8� 1R���4!�� ���B!V7)� � *�� 56O6��')*sA2'$I0JDC 'H7 O2/sJE� �����7$/E�:J2�#5H!./
A;[$� ��5$�:/ =�/2J2�(5_��"_1R�4!.I>56OE7$I0�:/MC��4!&��'.5_5$'H�R���:/2� �:IKI0� � /2'H7)�:/21GA�� /sJE� �
	
� �:IKJ2-07H[u-01 A�!:[6JE� � 1R���4! �:����� �<Il!.JE� �:/ 1�I !z��5$'$I0JpOE�R��� ��� *�� 5H!./2JE�f/MC
')7 ���X�Il!.JE��1�Il!.J6��� �TS3' ')7H1��6\\\

�� ��� � t�,F6�4K,%.�[�M�69C10gRe�>6�)+8 2�,$MD,32H4�698:.B@A8
< _ (*2�(*)+CG4K_�( @D47kDC12�ID"e��0G6W4W8¦2s[H4K_�� 0�MA[
C1_�_ ,+4W8�`�2}UV( .�k*,32*6K,~UV( .X)L,$I ,%63R�)-,32£MD,%6
_�[D2D2�,f=�(J4K_ ,:RT�>6BMA[�)+� 2�MD,$MD,�MAC1IJ( @
69C10'�>6¨4WC1I ,a2�,?=`69CY0'!D� ) lA[D)-4K,32�2�,$MD,a@A8
lA� 2�,$I*8:.KMD,$2B2D]e476W,�I*� 2�IDR�!D� 2clj,$MD,$.e(*)
MACY2�,o4W)+8:@j,32�I ,:"3"$"

� � À ��� À � �u�����'� h )�Rm=�,$I£4K,$.L,32�MD,$@D.K,%4K4WC1(*2�@A8
k*,?=F" � ,?=FR�2s[�4K_�� 0^MA[¦MA��CG_�_ ,flA0YCyk*,~lj,FE
_�P�)-.K,%6$"At�,F6¨,$.TMA�+CS( .KMD,32��>6TlA0YCyk*,a01C1M�6
_ ,$M��:U�MD,%63Rn2D8:.o_�� 2 69CY2�,$MA� )L,32�4K,$.o4W[�.76
@A8o,$2#R�( IZ)+� 2LCG_�_ ,`_>� 2X�u2�MD,v[�M+�:Um4WCY2�,
)+�>63"1© ©%E ( @DI*�3k*,$.$"

������� ¿ � � t�CY2J�:.7lm,?=�MD4K4KCG69[D�>69CG(*2J4K,$.L[�M�6WCY0d�>6
UV( .Klj,$MD.K,�4WC1ID" � ,?=FRD� 0G6K4W8bC1_�_ ,�2�( I ,%6`)-,$M
01<*2�4�69C1I*2DC12�I�,30101,$.�)+CY2�MD.7,¢(¡k*,$.W�:.Klj,?=�MD,:R
)-,32¢MA[Nk*,%MNI (�M�6w!D� ) MD,32 0YC10Y01,�)-,$M
lD.WC10Y01,%.W2�,:R�CG_ `Q  � 8~=7��R�!D� 2�lA01CGk*,$.c� 0y6W4W8
U�P�.7,%63RD)-,$2f@A8b4WC12~4KC1MD476W,;�:.Klj,?=�MD4KMA�:Ix69��E
I ,$.T!D� 2�_��:I ,a)-,$M~69CY0S� 0101,:" h ,30GMAC1I ,;MAC1ID/

��� � � � �v!#R¡MD,%6n4K,$.�[�MZ69C10gR¡�>6nMD,%6�I*8:.'I (�M�6�)-,$M
_�]`.W01C1I*!�,$MD4K0YCGk*,F63"a�`(*0YC1I 2s[#"Xz ,$I )-,32 6W,
lA�:.K,:R��>6�!�,32�MD,dMD,32Z.K<�MA!D8:.K,$MD,d!D�:.nMD.K( @�E
@m,F6OMD,%6¨)-,$Mw�>6`Up8-,F6¨@j(*0YCG6WCG69C10Y!�(*01MS"

� � � �Q���'� � tv,%6�k�CY0Y0G,�2�( _�k>]e.K,^,32oMA8:.W0YCGI¨CGMD,��>6
.K,?=�47,a69CY0S< 476W,$25CMD,32w2D]e.W)-,$4�6W,aUV.K,3)a69CGMS"
� ,?=FR01�:M�2s[5k>]e.K,x)-,$M5�>6�(�k*,%.KMD.W� )+�>69C{E
4K,$.7,:"mz ,$I-)-,32 6W,;lA�:.K,:RuMA[�!D�:.�=�(L,32�01C1M�6
4W�:.76¨)+�3k*,:"

� 
 � � � � ��,%lA0Y�:MD,32�,�4K@A8:.}(*) MD<�MS/az*,%I�k*,$M
4K,30yk�UV<*0GI ,30YCGI¨I (�M�6$R��>6nMD,%6�C1_�_ ,�,$.n)-,$M;kDCY0{E
=�,:R�)L,32�2D]`4�6W,cI*� 2�I�MA[}I < .Z.K,32 6B¯gMACY2�,
UV( .W]`01MD.K,�_ (*)+)-,$.~@A8�lm,$47< Is°FR¨_ (*)+)L,$.
MA[�� 0G6W4K8L69CY0'�>6v4W018-MD,32w4K<�MD,X0YCY0101,o,$MDMD,$.�E
_ ( @SRAMD,$.¨lj( .TlA�:ILk*,$M�4K( Up�:,32#RjCY!�=�,$0g"

� � � � �À � �n� � �e01< lj,%6��:U�MD,$252D]e476W,a)+8 2�,$M�kDC10
MA[NlA0YCyk*,£,32N.WC1I:6WC1I�!�,30y63"Oz*��Rv� 0y6W4W8�MD,%6
_ (*)+)-,%.�UV.W[ h � 2�4K,$2�( @D@m, UV.W��@A0G,?=�,FE
!�=�,3)+)L,%6TCS!*k*,$.�6OUp� 01M~69CY0S�>6`47P�2�,$4$RuUV( .KMAC
MA[�,$.+4K8£4K<�M��>6-.K,?=�4K,wMACGI}C`lA[�4K47,32�( I
69C101l*P�MD,o!�,32�MD,aMACY2B@A0Y�:MD4$"

� �  ��� � � t�[�UV<*01,%.x_�[D01MD,~( I�)L< .K_ ,:"%"3"¤�;[D01MD,
( I�)-< .K_ ,f4K@D.K,$MD,%.+4WC1I�(�k*,%.W� 0G6L(*)-_�.KCY2�I
MAC1ID"*��=7��R*MD,%6�,%.�k�C1476�lA01,%k*,F6^,$U�6K,$.W8:.�CGI ,32#"

� � � ��� � � � � � tv,%6H4K,$.N[�M 69C10w( @D_�0Y�:.KCY2�I @A8
!�=�,3)+)L,$UV.K(*2 6W,32#"m�dlA01CGk*,$.OC1I ,32�,$250yP�_�_ ,FE
0YCGIfUp� )+CY01C1,:"z*��RSMD,%6o,$.;.WC1I:69CGI:63"St�CY2�)-( .
,$.vCG_�_ ,b01]T2�I ,%.K,b4W[�.v(¡k*,$.vMD,%63R#MA[w4W�:I MD,
(*) MACY2�69� 2 6W,Z69C10nMACY2�_�[�4WCY2�,%4v_ (*2��A.W)+��E
69CG(*2�w�)-,32�MD,$.Z,$.o2�( _5CY2�I ,325I .W[D2�M�69C10
�>6`lD.WCY2�I ,oMD,%6O@A8LlA� 2�,aC1I ,$2#"

� ������� ������� � ]e01�:MD,32�,v4K@A8:.�(*)�,32cU�P�4WCG4K_+[�E
0GP�_�_ ,:"ez ,$@SRTMA[H_ (*)+)-,%.~Up[D0GM !�=�,3) ,$2
MA�:I�( I�lA� 2�_ ,$.ZMAC12�k*,32�476W.7,+476W( .K,F698�CY2�M
C#MD< .K_��:.W)-,32#"A��km"

� Àp¿ � � �n� h )�R�47P�)blm(*01,%.W2�,�,$.¨01C1M�6T[�_�01�:.K,:"Atv,%6
4K,$.Z[�M£69CY0¤�>63"%"3" � ,?=FR'MD,%6ZI < .ZMA[£MA�wC1_*E
_ ,:"$"%" | .�MD,F6¤(�k*,$.K!�(�k*,$MD,F6�U�P�4WC147_b)X[D0YC1I:69 
tv,%6�_�� 2�MA�fCG_�_ ,a@A�:4K47,:" � 8 !#R*=�,$Ifk*,32�M�E
6W,OMD,F6d@A8b!�(�k*,%MD,%63"Dtv,$.d,$.�)x[�MDMD,%.eCjMACY2
UV.K,3)a69CGMS"

� 
-��������� �«| 6�476W( .76�[D!�,$01M�kDCY0@D.W]eI ,XMACY2�69CY0{E
k>]`.K,$014K,:" | 25MA�:IDR�! k*( .ZMA[�,$.a01C1M�6;6W.W]d63R
_ (*)+)-,%.vMA[569C10��>6ZI*8f( @£C¤iA<:6W,nt5C�MACY2�,
4W[�6W47_ (D"���CY2D01C1I:63RA! k:��`  
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&D���´47698:.+UV( .c&�69[�MD,32 6W,$.W)-,$2DC1I*!�,$MD,32HC��v.W!s[�4
( I¦,$.~UV(*01_ ,$_�C1.K_ ,32�4~(��+q$C1,30101,�4769[�MD,32 6W,$.K�:.Klm,?=�MD,
C	�v.W!�[�4%"�&D��� ,$.a,32�)-,$2DC1I*!�,$M¦�:Ud( IwUV( .a476W[�E
MD,$.7,32�MD,:"¤tv,%6blj,%6QP�MD,$.$R��>6akDC�C�k*( .7,$4Z69C101lA[�M¦�:U
�:_s69CGk�CG6W,%6K,$.�01]`I I ,%.�k:]eI:6�@A8O,3)-2�,$.$R>MD,%.�_>� 2ak>]dE
.K,x.K,30G,%k>� 2*6W,-UV( .oMACGI�4K(*)«4769[�MD,$.7,32�MD,:":w�\;C�k�CY0
I ,$.K2�,c!D�¡k*,>R��>6x&D����4K_�� 0�k>]`.7,-,%6b4�6W,$M�69CY0�CY2�E
4K@ACG.W�>69CG(*2#Rn[�M�k�C1_�0YCY2�IB( I�( @Dl*P�I I ,30G4K,:"'\^( .K,%4Z�:.�E
lj,?=�MD,¨4K_ ,%.�@A8;UV(*01_ ,$_�C1.K_ ,32�4�I .W[D2�MA01�:IDR�)L,32L)L,$M
8:lj,32D!�,$M�(¡k*,$.`UV( .¨� 2�MD.K,;_�CG.K_ ,$.$"���,$U�6W,$.K8:.K,%6¨!D�:.
k�CmU "�,$_�4$"A,%6`Up]T0101,$4K�:.K.W� 2�I ,3)-,$2*6¨)-,$MBt�� 2D)+�:.K_�4
�v2�I ,Z�o�>6W(*01C1_�_ ,$.e( I�
v_�[D)-,32DCG4K_~�v2�I MD(*)�"

iA( .W[�MD,32�,%6�)L,32DC1I*!�,$MD47.W8:M�@A8�© �L4769[�MD,$.7,32�E
MD,b( Ic,32w01� 2�Ic.W]e_�_ ,b�:U¤UV.WCykDCY010YCGI ,Z,$.v�:.7lm,?=�MD,%6;C
&D����lA8:.K,F6�( @D@m,O�:Um6W(Z4�69[�MD,32 6W,$.K@D.W]e476W,%.`( Io,32
�:_��:MD,3)+CG4K_~)-,$MA�:.Klj,?=�MD,$.$"

�x01< lj,%6f�:Uv4K,3)L,$476W,$.7,%6~�:Up!�(*01MD,$.+k�C`,$2�01� 2�I
.W]e_�_ ,��:_�6WCGkDCy6W,%6W,%.$RvlA0Y� 2�M�6£� 2�MD,%6�)-( .7I ,32slj<*2
! k*,$.�)-( .KI ,$2NCb&�69[�MD,32 6W,$.W2�,%4 h [�4�¯g_�0g" !�" �:ª*°FR
476W[�MAC1,$_�.K,$MD4K,:R�4769[�MACG,%69[�.K,B( I�_ ( .K4W� 2�ID" k 2�4KMA�:I
,$.ek*( .K,$4TUp�:476W,o@D.K( I .W� )+�:U�6W,$2#Rj! k*( .Tk�C#kDC147,$.`k*(>E
.K,%4�lD.K,%MD,`k�C1U�6W,`�:Uj6WCY01lA[�ML)-,$M-)+� 2�I ,d4K@A]`2�MD,32�E
MD,�UV( .K,$MD.W�:ID" h k*,$.n� 2�MD,32X[�I ,^UV( .K,$I*8:.'MD,%6¤Cs��<*0yE

0G,%k>� 2�I 4K_�CG.K_ ,32#R�!*k*( .n�:U�6W,32�,32o4769�:.76W,%.�C 4K( I*2�,$I*8:.?E
MD,$2~)L,$M+Up]`0Y01,%4K4K@AC14K2DCY2�IX_�0�"u© !�"�ª ªc¯gI .W�>6WC149°FR*MD,$.?E
2D]e476¤476W[�MD,32*6K,$.KI*[�MD476g=�,$2�,$476W,O_�0g"s©mi�" ª ª¨( IvUV.K�O_�0g"
�:ª�"�ª ªZUV( .K,$MD.K�:IX)-,$M+_��>§#,O( IZ4W2D�:_c²oMACG4K_�[�474WC1(*2
k*,%Mblm( .KMD,32�,>":�vU�6W,32�,32b4W01[�6K6W,$.�q3��"�_�0g"�����" ª ªO)L,$M
,$2£4W� 0Y)-,x( I�,%6 ± ( .7M£69CY0¤�>6oI*8�!�=�,3) @A8�³K" h k*,%.
� 2�MD,$2-[�I ,d,$.�k�C�Csk*( .K,%4�,$I ,%6�!�[�4¤@A8��T<�MD_�0G<�k*,$.?E
k*,Q=%��R>! k*( .��:U�6W,$2�,32a4769�:.76K,$.�_�0g"*©mi�" ª ªTCsMD,d! P�I I ,rE
01C1I ,:RA476K,3)+2DCY2�I 47U�PD01M�6K,Z4769[�,%.O)-,$MB4W� 2�I+4W� )a6T,32
2D�3kD2�,%.W[D2�MD,d( I¨MD,$.7,$U�6W,$.nUV( .K,$MD.W�:Iv)L,$MZq3�:U�%4W2D�:_
[D2�MD,%.`_��>§#,$2~( IbMD,32~!�=�,3)+)L,$lA�:I:6W,O_��:I ,:"��vU�6W,rE
2�,$2}4K0Y[�6K6W,%.a_�0�"nq3��" ��© " � ª�)-,$M�,32£4W� 01)-,-( I�,%6
iu�:MD,$.7k*( .%"

h �:.MA[Z0yP�47669C10 �>6kDC1MD,�)-,%.K,:R3_�� 2;MA[Z47,�( 4@A8
2�,F6K6W,%63�y�y�y�&����� ������� � �����������m����������� � �a� �y�y�����y� �
,$0Y01,%.c.WCY2�I ,�6WCY0O&D���¨E�_ (*2*6W( .7,%63R�6W01U " !"!�©#!$!�© �yc�"
\;Cv4K,$2�MD,$.�( I 4W8JI ,%.W2�,�,%6B,$_�4K,3)-@A01�:.��:UZk*( .7,$4
@D.7( I .W� ) 6WCY0#MAC1ID"

\�,30)-<�M�6TC'&D���b/

µnCG4Klm,%6W!��T!�(*)L4K,32
iA( .W)+� 2�M�UV( .`4769[�MD,$2*6W,%.W)-,32DCGI*!�,$MD4K.W8:MD,%6
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��,30G(�MAC��j�O_ ,$2�M�6
h [D)xE h [D)-4K,$l�=�< .W2#R
2s[�_ (*)+)-,$. h [D)-47,$l�=�< .W2
���:4¨@A8L� 0Y0G,olj< .W2#R
iA( .¨2s[�_ (*)+)-,%. h [D)L4K,$l�=�< .W2
h [D)xE !�[D)xE !�[D)XE h [D)-4K,%l�=�< .K2
h [D)xE h [D)-4K,$l�=�< .W2#R
2s[�_ (*)+)-,$. h [D)-47,$l�=�< .W2
h � 2Blj( .¨CS,32B4K_ (�kmR
(*)�MA[�!D� ) )-<�MD,$.`MD,%6OC1_ `DUV( .`4�=�(¡k
h [D)xE !�[D)xE !�[D)XE h [D)-4K,%l�=�< .K2
h [D)xE h [D)-4K,$l�=�< .W2#R
2s[�_ (*)+)-,$. h [D)-47,$l�=�< .W2
h � 2 ± !�[D)L4K,$.�³Z� 0Y0G,;6K.W]2` .$Rk ILMAC1I-!*k�C14¨MA[�!D� ) _ (*)-)-,$.`2D]`.
h [D)xE !�[D)xE !�[D)XE h [D)-4K,%l�=�< .K2
h [D)xE h [D)-4K,$l�=�< .W2#R
2s[�_ (*)+)-,$. h [D)-47,$l�=�< .W2
t�[�!�< .K,$.`_�[D2B,%6O4W[�4%R
( I-.7,$MDMD,aMAC1I-2�[B_>� 2�_�[D2�I .W[�4
h [D)xE !�[D)xE !�[D)XE h [D)-4K,%l�=�< .K2
h [D)xE h [D)-4K,$l�=�< .W2#R
2s[�_ (*)+)-,$. h [D)-47,$l�=�< .W2
h � 2B_ (*)-)-,$.`CSMACY2�)+8:4%R
UV< .¨MD,%.TUV( .TMAC1I-I*8:.`( @�,32B@D.W8:4
h [D)xE !�[D)xE !�[D)XE h [D)-4K,%l�=�< .K2

h [D)xE h [D)-4K,$l�=�< .W2#R
2s[�_ (*)+)-,$. h [D)L4K,$l�=�< .W2k Ix4W)-,%.76W,32�CSMAC12�.K<¡k#R
2�,?=`MD,$2�,$.O!�,$0Y01,%.OC1_�_ ,�4�=�(�k
h [D)xE !�[D)xE !�[D)XE h [D)-4K,%l�=�< .K2
h [D)xE h [D)-4K,$l�=�< .W2#R
2s[�_ (*)+)-,$. h [D)L4K,$l�=�< .W2
&�8xk*( I:6T@A8LMAC12�lA�:IDR
UV( . h [D)-4K,o!D� 2�,$.O!�,%.OCSMA�:I
h [D)xE !�[D)xE !�[D)XE h [D)-4K,%l�=�< .K2

��� �/���*1 �&�
	 +'�
�TM�k>�:.K4K,$0g��t�,F6¤2D]`4�6W,�,$.nUp�:_�69CG4K_o@A8`6?P�4K_mR�! kDC101_ ,%6
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_ ,o[�MS"

�;,32�,%.K,30Y0G,L_ (*)-)-,32 69�:.K,$.$�mz ,$I�)-� 2�I*01,$.O( .7MS" | 6
Up[D2�M�UV( .ZMD,c@m,32�I ,:"z]d< .o_ (*)+)-,L)-,$M ��@A� 2�(>E
MACY0d@A8�4KC1MD,32��:U¨_>�:.76K(*2�,32#"�\;C1.K_ ,301C1I5476QP�ID"$"3"�( I
kDCDk:�:.���� � � FR�MA�Zk�Cjlm,%I:PD2�M�6W,v@A8aMD,32#"D&�6W( .76e)+C{E
2�[�4%���o�:.�6W(*2�,32�0YCGI*2�,$.a,32�! kDCGM�kDC12#R�)-,$2£MD,%6b,$.
,32�.K<�M�kDC12#"
�o� � � � � À � � � � ��� � �

� �u� � � � bDR�ª�¯ �x476W,3)-)-,$.9°F"��¨(*)+)-,32 69�:.K,%.$�
+3

��� � ��� ��� � � � ��R�ªH¯�©5476W,$)+)-,¡°F"��¨(*)+)-,32 69�:.K,%.$�
µ'C1I ,$4K(*)�.K<�M�kDC12�,32�wf4K[�_m/

� � � � � bDR ª ¯�©¦476W,3)-)-,¡°F"��¨(*)-)-,32 69�:.K,$.$��iA( .
4K<�MS"

� �m� � ��� � ��R ªc¯�©¨476W,3)+)L,¡°F"��¨(*)+)-,32 69�:.K,%.$��iA( .
4K<�MS"

�����
	 À ����� �¿ � bDR ª�¯�©Z476K,3)+)-,¡°r"
�;,32�,%.K,30Y0G,a_ (*)+)-,$2*69�:.7,$.$�Di�C12�E��u2#"
� À � �u�>��� � ��� �

� �u� � � � ��R�ª�¯�©o476W,3)-)-,¡°F"
��� � ��� ��� � � � ��R�ª�¯�©o476W,3)+)L,¡°F"
� � � � � ��R ª�¯�©;476W,3)+)L,¡°F"
� �m� � ��� � bDR ª�¯?©Z476W,$)+)-,¡°F"
�����
	 À ����� �¿ � ��R ª�¯�©Z476K,3)+)-,¡°r"
�;,32�,%.K,30Y0G,a_ (*)+)-,$2*69�:.7,$.$�
� � �y���
	 �y�"��� � ���"��� ��� � �m� ������ ��� ��������� � �
�

∗ � 	5�%»�·���	 ���F·@3ºN���p��·��  d·K»�·�� ¶ �¨·W»p��·U��¹�����·��Ú�B�¡¸�� ¶
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&�,30yk�UV<*01I ,$0YC1Iv47_>� 0�k�C�� 2D)-,$01MD,`� 0G63R�kDCs_ (*)+)-,$.
C2D]e.W!�,$MD,32w�:U �
� �u� � � � �¨(*)+)-,$2*69�:.7,$.$�u&�( .763"
� � � ��� ��� � � � �¨(*)+)-,32 69�:.K,%.$�4]d.K]T2�M�63"
� � � � � �T(*)+)-,32 69�:.K,$.%�B]d.K]T2�M�63"
� �j� � ��� � �¨(*)+)L,32*6W�:.K,$.$�©¡ª ª��
� � �
	 À ����� �¿ � ª�R�ª�¯�©o476W,3)+)L,¡°F"
��,32�,$.K,30101,L_ (*)+)-,32 69�:.K,$.%��©¡ªB@m(*C12*6$"niu[D01M�6a!�[�4%"
&�[�lA01CY)a63" ��,%.KUV,$_�6`lj(*[�d�[�,%63"D&�6W( .e2D]`47,:"Az ,$IXlA0YCyE
k*,$.��� � /
� +*��� �����
	 +'�
� 8:.~)+� 2�69]`2�_ ,$.~6WCY01lA�:I ,�@A8}kDCY2�4K)+�:I*2DCY2�I ,32#R
)+8Z)+� 2-_ (*2�_�01[�MD,$.K,:R��>6d)+� 2-UV( .)�"! ªa_�.^_�� 2cUp8
47P�k;)-,32D2�,$47_ ,$.�.K,F6�Up[D0GMD,:">tv,%6'kDC10:4WC1I ,>R��>6'@A�:@*kDC{E
2�,32�,TC�I ,32D2�,3)L4W2DCG6�_�� 2xI < .K, ��)-,32D2�,$47_ ,$.�Up[D0GMD,

UV( .�,32+!s[D2�MS"Dtv,%6K6W,`,$.�,32�MDMA�bCY2�_�0Y[�4WCyk*,¨lD.K<�M+( I
( 4�63" | .v)+� 2�CG_�_ ,o6WCY0nMD,$2�4K0Y�:I 4$Ru,$.¨k�Cn( @D@m,Z@A8�R
�>6 ��R �X@m,$.74K(*2�,$.O_�� 2BlA01CGk*,ZUp[D0GMD,ZUV( .T,32�!s[D2�MS"

\;C�_�� 2�( I 4W8c_ (*2�_�0Y[�MD,%.K,:R�>6�\;CY2�(~�`CY2 6W(f,$.
k�C1.K_ ,$0YC1I}476QP�ID"et�,$2H0Y[�I:6K,$.fI .WCY)a63R�MD,$2¢4W)+�:I ,%.
I .KCY)a6c( I�,$.fCT� 0Y01,�� 2�MD.K,5!�,32�4K,$,32�MD,%.�.K,%6fUp]`0g"�;8�[�MD,32�(*) MD,32#" ]�(�MD,$I*�:4o��0Glm,$.�6W(�@A�:@*kDC12�,32#R
,$0Y01,%.^Up�:M�kDC12�,32#Rs4K(*) kDCD( I 4W8o_�� 01MD,%.^MD,32#R�!D�:.�4KCY2
,%I ,32�qr!D�:.W)-,>"t�,$2�4W)+�:I ,%.oCG_�_ ,b4K@j,$q3CG,30G6oI (�M�63R
)L,32LMD,$.�,$.�2�[-2�( I ,%6�! P�I I ,$0YC1I:6¤k*,$M+�>6�6W�:@D@m,`,%6
I*01�:4T@A�:@*kDC12�UV.W�-,$2W�L01CG6W,$.74K@m( 4K,ZCS,32�@A�:@D_��:4K4K,:"

�;8:.c)+� 2J,$U�6K,$.+I (�M�4K)+�:IDR¤4K_>� 0T)+� 2�!D�3k*,
I*� 2�I�C¨,32�@A�:@A! kDC1M�k�CY2#Rd4K@j,$q3CG,30G6~MD,32�.K,%6fM�P�.K,
��CY2D�:.KMq]d0Y� 2�q^_>� 2X� 2*lm,$Up� 0G,$4$" k ) MD,%6�k>�:.�UV( .KMAC�R
MD,F6Ok:�:.`MD,32�4WCGMD476W,:RAkDCS4W)-�:I:6W,o@A8�Ru( I-k�CMD,%.KUV( .
k>�:.�,32L4W)X[D0G,`47,3014K_��:lm,$0YC1I:6�(¡k*,$.K.WCG4W01,$MD,>Rs,$0Y01,%.�UV( .?E
MAC�MD,$2LUp�:_�6WC14K_bCG_�_ ,�k>�:.¤.K,%6�Up]T0�R:4K_�� 0DC1_�_ ,d_�[D2D2�,
4KC1I ,$4$R�)-,$2}k�C�)-,32�,$.%R¤�>6LMD,F6Lk>�:.XMD,32�@A�:@*kDC12#R
MD,%.o4W)-�:I:6W,X)+CY2�MD4�6oI .KCY)a63" ��8cMD,32�� 2�MD,32�4WCGMD,
_�� 2�)+� 2�Up8�,$2�[�MD,3)+]e.K_ ,%6X! kDCGM�kDCY2£UV( .oMD,����
_�.TMD,$2D2�,a@A�:@sk�CY2�_ ( 4�6W,$MD,:"

²:!�,$47,30gRulm(*0G,%6K6W,:Ru2D�:.K_ (DR
��010Y� 2#RA�;CY)�Ru!�(:6WMD( I�� )?^

	x!�)�
16
7 6 �K�@� ��|��òj�=BGÒ<�=BGð>Yj$TUA`W�QíI1QfL~��[I1Q�Gí8;Q�Tw< �BI1Q �¼>Uj$TUARW�Q�T l:BVx~ �
IHQ�GÝ8;Q�To< ��IHQ �¼>Uj$TUARW�Q�T @:�Vx> �[W1A �
IHQ�TYQB���9VKI1Q�LPQ�TcW1AD>XL�I1Q�< �BI1Q�TfS�I1Q�T
Q�Tf�
	x!�)�
16
798;:$<Ï=�> � � sBCFCRQ�S©?4J
	�	������ �çJuE
Q�T«> �øCDAFCDCRQ�S�=�Lð8BW1A`>ðI(E j;G;Q�~H~*Qf�
IHQí}�A`TYj�Q�CDAFG;Q�S©> �Ýj$E(GHG1Q^8$EHGðA`j$j�Q
<pk�TUj�Q�I1QfL �
	x!�)�
16
��s�TYV�Q�G m s�LUL�ARVBQ�T����Pj�Q�G1I1Q�T©I1Q�L��N�����
>�A`I(I1Q�T�r(=�TXQ@:BV�C`QfVBQ�T�<�Q�I � Q�T�>YQ�C`W*�
	x!�)�
16
m0� sBTYjû\9=�<�<�Q�T � ����	a�Þh-:�TXQ�CDk�>YQ�T� �
��QfV�hys�CRQ�Td<�ARV�AÏ=�h¥<Ï=�V�Lî<�Q�IúQ�G
hi=BjBLU:BT �1�
	x!�)�
16
�]z$VB=B=�TUI �¼L�ADC � =BTUC � TUEHj�:��  ���
IH:�Gc� L@TXQ�<ÏQ�<Zr*Q�Tlz�:�EHTKADGHA`L�AD=BC`>��
� TUEHj�:�� �/�]Q�ARL�8;Q�TlI1:����

��� !
�.1&�7-)�����-1&/73)/$7�'
BBB�$/.1/-.+.1.70-'5+*5+*
5+*BBB$0&/$7.�&/�7&�6$7
07*,-2-/./&)$1&/*1/.1B

��� !
�:�>'�./&/*7/.7)+$)).1�7.�
�/&/.2%.++.%#*+,6.%$06.%B

��� ! >
*013&'�.0��23//.70.71.*1�
27.%-0&.+,B

��� !
��

�67.@2-0/�'�.0#*7+-0.+47/*/ &.12.%*-+&32-2*0�

��� ! "
.7.&.'�./.72./0$2.,.2-)). */#*,..1)*%%.7/-/.+A%*1#$+�
2.7&-0310�7.6/.7�7�

��� ! 9
$3-&.'��7

@.0-)).)*16�.1 $�
+*A&)*+@.0#*,..103+2<+�
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�  ��� � � � � �j���n� �

� �'� � � �� �� �´��	 ����	��N��� � 	 �f� � � ����	��

� ��%� �'12� ��1 �
	 ��� -/1 %�'��%
tv,$.�_ (*)�!�,30G,����o0G< 4W2DCY2�I ,%.�@A8�( @DI*�3k*,$.W2�,e4WC1MD4�6W,
I*� 2�I$w;)-,32;MD,$47k>]`.7.K,�k>�:.nMD,%.�CY2�I ,$2Z�:U�MD,3)BR3MD,$.
k>�:.LUp[D0GMD4769]`2�MAC1I:6+6WCY01UV.7,$MD4K4769C10Y0G,32�MD,w01< 4�63".]d,%I I ,
( @DI*�3k*,$lm,%47k:�:.7,$.K,vC12�MD.K<*)+)-,$MD,T2�,3)+01C1IoUV.WCGk�CY0Y01C1I:6
�>6`!D�3k*,�lD.W[�I:6`2*P�)-(�MD,$2�4`.7,$MD4K_��:lm,$.d69C10#01< 4W2DC12�I
�:U'MD,32B4KC1MD476W,�( @DI*�3k*,_w+MD,;lD.W[�I:6W,�lj,$I I ,�,32B4W8�E
_�� 01M�6 ± 01(*)+)L,$.K,$I*2�,$.?³W"�tv,32�4W01�:I 4cI*8:.c)+8:4K_ ,wC
�w�>63"1© © R#)-,32�!�,$.;C��w�:MD4;iA< _�4769C10Y0G,$.OkDCn!�<:=�,%.K,
_�.W�¡kx69C10j( @DI*�3k*,$lm,$4�k:�:.K,$014K,$.K2�,:/A�v2�I MD(*)+)-,32c2s[
69C10jMA�:I 4$RA� 0y6W4W8�/Dt��akDCuk:�:.dlj< .W2#RA01< 476K,OkDCmU =�,$.7MD,FE
I .W�:MD4K0YC1I*2DC12�I ,$.T6WCY0S)-( .KI ,$2D)+�:MD,32#/

��,32 MD,32 lj,$47k>�:.K,30147,:R�MD,$. _ (*) 69]d6K6W,$4�6
@A8 MD(*)-)-,$.K@A� 2�,30G,%6W4�( @�6WCY)+� 0G,�0G< 4W2DCY2�IDR~lA01,%k
� � � � ¿ � À � � � ¿ � � ¿ lm,$47k>�:.K,30G4K,:Re4K(*) kDC¨k�C14K,%.
!�,$.K[D2�MD,$.$"#�v2�MD47_�PD0GMSR ��,%6W,$.$"
�f� � �}��� � � �p�  � �À ��� �
tv,$.w,$_�4WC14�6W,$.K,$.w,$2�01CY2�,3]e.�4W� )-)-,32D!D]`2�I¢)L,30yE
0G,3) @A�:@AC1.K0Y]`2�I MD,32�( I¦�:.K,$� 01,%6~�:U�@A�:@AC1.7.W[D0Y0G,32�4
,32�MD, �u�:MD,:" � 8:.;.W[D0Y0G,32�,$.oUp[D01MSR�,%.Z�:.K,$� 01,%6

A =
π(502

− 302)
Rc( I @A8�2s[�k:]e.K,32�MD, 69C1MD4K@A[D2�_s6

,$.��:.K,3� 0G,%6
A1 = π(402

− 302)
"v\;CX!D�:.�MA��R

�>6B.K,$476W0Y]`2�I MD,32�,$.
656A1/A = 287

)�"`��,$M��R ��) @D.$"�I:P�2�I ,3!�,$476XlA01CGk*,$.bMD,%.a69CY0G476W.W]e_�_ ,301C1I:6
69C10

287/3, 5 = 82
!�,%476W,:¬u)-,32~4W8L47_>� 0#MD,$.¨!�,30Y0G,$.

CG_�_ ,;4K_>]e.K,$4T4K_�]ek�6¨4W8-)-,$I ,%6`4K(*) ,$,32�I*� 2�ID/

�f� � �}����� � � � ¿n� �w� � ¿n� � � ��� ��� � � ���
&�k>�:.K,%6��:Up!D]T2�I ,$.��:U�476W,32�,$2�4�lm,$4K_��>§#,$2D!�,$MS" h kDCG4
MD,%.v,$.¨69� 0G,a(*)�,32�I .K� 2DCG67EKRm@m( .7U�P�.�E�,30Y0G,$.v� 2�MD,32
4�6W,32�¯½! k:�:M}Up� 2�MD,32�k*,$MB=�,$Is �°a)-,$M})+�:474K,$U�PD0GMD,
> 1

R�kDC10Tk>� 2�MD4769� 2�MD,32HUp� 0GMD,:"e�v.KI*[D)-,32 6W,%6~,$.%R
�>6a)-,32�4a4�6W,32�,32}0YCGI I ,$.aC¤lA8:MD,32#Rn@A8:47698:.a�v.Kqr!DC{E
)L,$MD,$4$Rj�>6¨MD,$2�UV( .76W.W]`2�I ,$.T0YCGI ,o4W8L)-,$I ,%6`k>� 2�MSR
47(*)�MD,32ak*,?=�,$.`¯½! kDC101_ ,%6�kDCY0s!D�3k*,d476W< .K.K,^.W[D)-Up� 2�I
,$2�M�476K,32�,32A°F" � 8:.a4�6W,32�,32},$.b4W)+CGM�6b(¡k*,$.alm( .7MSR
UV( .�6W.W]`2�I ,$.�MD,32XMD,$.WCY)L(�Ma_�[D2bk>� 2�MX47k>�:.K,32�MD,d69CY0
4KCG6x.W[D)-Up� 2�ID"V]d8:MD,32}k*,?=�,$.x( I�UV( .76K.W]T2�I ,%.LMD,$.?E
)L,$Mw!�,30G,o69CGMD,32�MD,%6T4W� )+)-,>"

h k�C14�MD,$.WC1)-(�M�476W,32�,32�,$.o,$2�@ACY)L@D476W,32�,$0Y01,%.
� 2�MD,$25476K,32D�:.76;)-,$M�)-�:4K4K,$U�P�01MD,

< 1
RjkDC10k>� 2�M�E

4�69� 2�MD,32�k>]`.K,o[�UV( .W� 2�MD.K,F63RmCGMD,%6TMD,$.¨CSlj,$I I ,;6WCY0yE
Up]`01MD,`lA01(:6�UV( .76K.W]T2�I ,%4�4W8;)-,$I ,F6�k>� 2�MSR 4K(*)�476W,rE
2�,$2�k*,?=�,$.$"

\^� 2�MD4769� 2�MD,32£k�CY0Y0G,+C¤<�k�.WC1I:6Z4769CGI ,:R�! kDCG4a476W,rE
2�,$2�k:�:.�01,%676W,$.K,�,32�M 0Y[�U�63R�,32�)x[D01C1I*!�,$M )+� 2
CG_�_ ,cUp[D0GMD4769]`2�MAC1I54K_>� 0�[�MD,30Y[�_�_ ,:"¡"$"�z ,$I5)-,$2�,$.
lA01� 2�M�6¤� 2�MD,%6¤�>6�!D�3k*,�4K,%6�Up]T2�(*)-,$2�,%6�lm,%4K_�.K,Fk*,%6
CSMD,%6TkDCGMD,32�4K_��:lm,301C1I ,Z47_�.WCGU�6 ± �`CY2 69C12�4 | k*,$2*6QP�.?³W"

�f� � �}��� ¿n��À �u��� �n� À � ���  ���
t�� )+2#"%"3"�69!�,d69!DC12�I 4�P*(*[XMD(;UV( .�Up� )-,:/>z ,$I;k>� 01I>E
6K,�[�M¢(¡k*,$.+MD,�@A8B=�,$.K,$4c6W,%I*2DCY2�I¦� 2�UV< .76W,�k>]`.?E
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�  � � � � � � �m� �n� �

MAC1,$.~�>6BCY2�MDUV< .K,5,32�k:�:.WC1�:lm,30
0 < a < 1

RdMD,$.
4K_>� 0UV( .K476W8:4O@A8+MD,32w)+8:MD,:Rj�>6O4�69C1I ,$.K2�,a_�.7P�MD4K,$.
!DCY2D� 2�MD,32

ax
)-,%6W,$.�UV.W�~k*,32�476W.K,-!�[�4K)x[�.%R�! kDCY0{E

_ ,%6`)-,$MDUV< .K,%.$RA�>6eMD,$.eUV.W�x!�[�4K,$2�,$4OUp[D2�MA� )-,32 6W,$.
69CY0v_�.�P�MD4K,%6�,$.�4769CGI ,$.w�:UX01]T2�I MD,�!D! k#"

20a
( I

30(1 − a)
"

\;Cd!D�:.LMA�5UV( .xMD,F6L6W.7,$_>� 2 6W,$MD,��:.K,3� 0d[D2�MD,$.
4769C1I ,%.W2�,;6K( ��P�69!D�:I ( .W�:4�E 0YCGI*2DCY2�I ,$.$�

(20a)2 = 100 + (ax)2( ID�

(30(1 − a))2 = 100 + (x(1 − a))2

!*k�CY01_ ,F6�k*,$M+C14K(*0G,$.WCY2�Ia�:U
x
I*CGk*,%.^,32-U =�,%.KMD,$I .W�:MD4�E

0YC1I*2DC12�ID�

5a4
− 10a3 + 5a2

− 2a + 1 = 0

t�,$2D2�,aI .W[�Up[D01MD,X01C1I*2DC12�I+!D�:.OC'CY2 6W,$.�k:� 0101,%6
(0, 1),$,32�.K(�MS�

a = 0, 634466¯ ]d�:.K,�.K(*01C1Ijwd=�,$Io!D�:.¤C1_�_ ,�lm,32 P�676W,%6�2�( I ,32bUV( .W)
UV( .Z� 2D� 0yP�69CG4K_ ,xk>]e.K_�6W<>=�,$.�69C10�MD,%6K6W,,w�0Y]`2�I ,-0G,FE
k*, ± �;.W�:@A!DC12�I�¥`� 0Gq3[D0Y�>6W( .?³?°F"`t��

x2 = 400 −

100a−2
Up8:4T,32�I:P�MD,%lD.K,$MDMD,b@A8��

x = 12, 31186m

�

� ��%� �*1��
\;C�!D�:.�Up8:,%6�UV<*01I ,$2�MD,T01]`47,$.KlD.K,%kbk�CY�¨k*( .K,%4¤!�=�,3)xE
)-,$4WCGMD,TUV.W�o,32 | .WCG_L�w( .74WCY2�ID" | 6�!�[�.�69C1I:6^( @D4W0Y�:I
@A8s��(�( I*0G,T�:UV4K01< .K,$.%R �>6¤MD,$.�!�<>=�476�4W� 2�MD47PD2D01C1I:6�,$.
69� 01,�(*)�,32~UV( .KUp�>6K6W,$.%RuMD,%.TlA0�" ��"A!D�:.`4K_�.K,Fk*,%6`lm<>E
I ,$.¨4K(*) ± ]�,$47< I+UV.W�-.W[D)-)-,%67³;( I ± &�@ACY0GM�6�0YCyk�³uw
( I+C1_�_ ,Z,32#RuMD,$.v2�<�M�k*,32�MAC1I:k�C14`k*,$MSR#! k:�:M5�w�:MD4
iu< _;,$I ,32 690YCGI�,$.$" tv,%6�47_>� 0�2D�>6W[�.W0YCGI:kDC14�C1_�_ ,^476W( @�E
@m,;( 4¨UV.W�L�>6¨I < .K,;I .WC12�)-,$M�!D� ) !�,%.$�
� � � � ¿n� ��� À � � À � � ��À ����� � � À � ¿¡À ����� � ���������� ����� Àp¿¡À � � ¿� ����� � À � ���
�¨MAC1474K,L69CGMD,$.;)-,$M�CY2�4WCGMD,$.W!D� 2�MD,30�Rn47k�CY2�MD,30�R@A0Y�>6
( I+_ (*2�_�[�.K47,$.$Rm4�PD2�,$4O,$25C12*k*,%476W,$.WC12�IfCn�:_s69C1,%.O�>6
k:]e.K,5,32H.WCG4WC1_��:lm,30��>§#]`.K,>"O&�(*) CY2 k*,$476K( .�� 2�,$.
)+� 2�CG_�_ ,:R(*)´)+� 25,$.Z(:§m,$.oUV( .olm(*2�MD,$Up� 2�I ,%.WCgR

2D8:.`)+� 2~_ < lj,$.`�:_�69CG,$.W2�,:"u&�]`01I ,%.`4KC1MDMD,$.¨)+8:4K_ ,
CY2�MD,�)-,%Mc,32+kDC1MD,$2f(*)BR��>6e�:_s69C1,%.W2�,OUp8aMA�:I ,v,$UYE
6W,$.�!D� 2�MD,301,$2-,$.¤k:]e.KMACY0G< 4K,:R*UV( .KMACA!D� 2-!D�:.�_ ,32�M�E
4K_��:l�69C10�UV( .W!�(*01M�(*)-_�.WC12�IwkDC1.7_�4K(*)+!�,%MD,32#R�4K(*)
MD,32 � 0Y)+C12�MD,30YCGI ,�C12*k*,%476W( .wCG_�_ ,£!D�:.%"O��,32NMD,%6
)-(�MD4K�>6K6W,X_>� 2�( I 4W8c69]`2�_ ,$4$" | 25_ < lm,$.vk*,$MSR�>6
,%6¤4K_�.W� 2*6K,32�MD,d�A.W)+�¨kDC10�lA01CGk*,d( @D_ < l�6¤( I�[�MA2 P�67E
6W,$.'4WCY2�kDCGMD,32o69C10 �>6n47_>�>§m,^4WCGIO�:_�6WC1,$.Sk*,30:kDCGMD,32�MD,:R
�>6bMD,c_ ( .76o69C1M},$U�6W,%.akDCY0¤4769CGI ,cC�_�[�.K4$"�t�,F6K6W,c,$.
( I 4W8-C12�4WC1MD,%.W!D� 2�MD,30g"

��� 2�_ ,32w)-,$M��:_�69CG,3)+�:.K_ ,$MD,F6¨,$.%Rm�>6O� 0Y01,olm< .
!D�¡k*,`01C1I ,�kDC101_�8:.�k*,$Mx,32L!D� 2�MD,$0gRs)-,32bMD,%6�,$.¤_�[D2
,%6x6W,$( .K,%6WC14K_}( I�[�( @A2D8:,30YCGI:6c)+8 0�"���01,32�,~MD,$.KUV( .
( I�UV( .KMAC¤2�( I*0G,-!�,30y6b0G,$I*� 0G6;,$.;lm,$MD.7,+4769C10Y01,F6o,$2�M
� 2�MD.K,:Rnlm< .a)-� 2£!�(*01MD,+4KC1IwUV.W���>6Z_ < lm,c�:_s69C1,%.$R
)-,32~MD,$.¨,$._�-[D2�M�69�:I ,$014K,$.%�

© "-�w� 2B<*2�4K_ ,%.O�:_�6WC1,3)+��=�( .WCy6W,%6W,$2#"
��"-�w� 2¦<*2�47_ ,$.X(*) C1_�_ ,B�:_s69C1,$)+��=�( .WCG6W,F6W,32

4W85MD( I£,32�k>]`47,32*6W0YC1I£CY2�M��DP�MD,$014K,:R�MD,%6K6W,
_�� 2�[D2�MD,$.76WC1MD,32 ( @A2D8:45k*,$M��>6�,?=�,JUV.W�� ª����:U��:_s69C1,$.K2�,:"

��"-�w� 2J69�:I ,$.L,32�qr!D� 2�q$,w( I£_ < lm,%.c2�<�MA01CyE
MD,32�MD,}�:_s69C1,$.%R`MS" k#" 4$"¨�:_s69C1,%.B69C10�,$2N)-,FE
I ,%6a0Y�3k�_�[�.K4$R�! k*( .K,$U�6K,$.X)+� 2£!D8:lj,$.a@A8�R
�>6ckDCG.K_�47(*)+!�,$MD,32�kDC10Tk*( _�4K,�( I¦I*CGk*,�,%6
I (�M�6c[�MDlsP�6K6W,�,30Y0G,$.c,32�476W( .cUV( .�6g=�,32�,$476K,
@A8L_�[�.K4K476WC1I*2DCY2�I ,%.$"

��� 0Y01,¨� 2�MD.K,O69C101Up]`01MD,Olj< .d)+� 2+!�(*0GMD,v4WC1IaUV.K�b�:_sE
69C1,%.v( IBCn476W,$MD,%6;4K< I ,X� 2�MD.7,LC12*k*,%476W,$.WC12�I 4K( l�=�,$_sE
6W,$.$R¡UV( .',$_�47,3)-@m,$0%=�( .7MSR�Up�:4�6�,?=�,$2�MD(*)�R�( lA01C1I*�>69CG(>E
2�,$.$RA_�[D2�4�63Ru� 2*69CG_�k�CG6W,%6K,$.`)�" )�"�t�,F6¨4WCGMD476W,;_�.W]�E
k*,$.`MD( I+,%6T4K(*0YCGM�6¨_ ,32�MD47_>�:l�69C10S( l�=�,%_�6W,$.K2�,:"

��8�lA�:I I .W[D2�M �:UbMD,%65!�,$.�4K�:I:6W,:R¨_�� 2N)+� 2
)-,$MfI (�Mc.7,%6elm,%6K.W�:I:6W,�CY2 k*,$476K,$.WCY2�IxC#�:_s69C1,%.�4K(*)
,%6Z01(:6K6W,%.WCgR! k*( .oMD,%.o,$.;.WCG4WC1_ (BUV( .o4W83k*,30�I ,%k�CY2�476
4K(*) 6W�:lS"���,32£4W8:MA� 2}!D�:.aMD,%6b2�[}� 0G6WC1M�k>]`.7,%63"]d01(:6�,$.^6W,32�MD,$2�4K,32+69CY0uCY2�4KC1MD,$.W!D� 2�MD,$0mlA01,%k*,F6dUV( .�E
< I ,%6�C*MD,�4K,32�,$4�6W,e)+8 2�,$MD,$.%R�CG_�_ ,�)+CY2�MD4�6�,$U�6K,$.��>6
4W8XUV( .KMA[D)-4e4K(*0YCGMD,O�A.W)+�:,$.d47(*)x]e�:,%.WCY2�I 4j]d� 2�_
C | 2�I*0Y� 2�MSR | 2�.K(*2a( I ��( .W01Mu¥d(*)�)�" �"�C*�a"{&m"��b"1R
( I+!�,$.K!�=�,3)+)-, h �:Up2DCY��RuI*C1_c_ (*2�_�[�.74O)-,$M�476W( .K,
69�:lb69CY0�UV<*01I ,dUV( .¤MD,32x� 0Y)+C12�MD,30YCGI ,eCY2 k*,$476W( .$">��MD,%6
UV<*01I ,32�MD,T4K_�� 0Dk�C�4K,T@A8�R*!*k*( .7k�C1M�6�MD,%6^lm,%69� 0G,$.¤4WC1I
�>6a4K@D.7,$MD,+4WC12�CY2 k*,$476W,$.KCY2�IDR'4K(*) MD,F6ak:�:.K)b6Z� 2�E
lm,$Up� 0G,$4OUV.W�-)+� 2�I ,Z4WCGMD,$.$"m�w� 2�lm,3!�<¡k*,$.OlA0G(:6O�>6
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69�:4�6W, ± 4K@D.K,$MD,¨CY2 k*,$476W,%.WCY2�I ,32�³¨CDUV( .�,$_�4K,$)-@m,30D4K<>E
I ,3)-�:4K_�C12�,32c��k>�:4WC1.$Rs( Ib,%6e[�6W� 0j�:U!�=�,3)-)-,$4WCGMD,$.
_ (*)+)L,$.^UV.K,$)�R�! k*( .eCY2 k*,$476W,%.WCY2�I 47�A.K)+�:,$.dk:�:.K)b6
� 2*lm,$Up� 0G,$.$R'�>6;)+� 2�C1_�_ ,X2�<>=�,$4Z)L,$M�_�[D2��>6�_ <>E
lj,f�:_�69CG,$.bC^,%6X,$2�_ ,30G6b�A.W)-��" ± �w� 2}lm< .a47@D.K,$MD,
.WCG4WC1_ (�,32�³WRu!�,$MDMD,%.vMD,%63RA( Ic)-,32DC12�I ,32�,$.T4K,30yk�UV<*0yE
I ,301C1I��>6LUp8£476W< .7476c)X[D0YCGI ,�I ,$l*P�.7,$.c[�M��:UO_�[D2�E
MD,32#"��wCY2DCY)X[D)-47I ,$lsP�.K,%6b@A8�6QP�@AC14K_�©�cy�B_�.K(*2�,%.
4K_�� 0 lm,%6W� 01,$4nUV( .�! k*,$.76��:_�69CG,$4K,30G4K_>�:lSR�)+� 2�k:]`01I ,%.
�>6¨CY2 k*,$476W,%.K,bCgRA2D8:.¨CY2 k*,$476W,%.WCY2�I ,32�,%.¨lm,%I .W]T2�47,%6
69C10#2�( I*01,;Up8x6W[�4WCY2�MD,o_�.K(*2�,$.%"u�w,$2�! k:�:M�MA]e_�_ ,%.
lj,$I .K,$lj,%6 ± �`6-4K@D.K,$MD,�.KC14WCG_ (�,32�³~(¡k*,$.9 ��vlD4K(*01[�6
C12�I ,32*6WCY2�ID/Tt�,F6�,$.~,%6�[�M�6W.7P�_¢[�MD,$2�.K,$,30y6�C12�M�E
!�(*0GMSR�UV( .e[D� 2�4K,%6e(*) )+� 2+_ < lm,$.��:_�69CG,$.�UV( .�4WC12�,
4K@A�:.7,$@m,32�I ,�Ce,%63R�6W(£,30101,$.-C �A,%.K,w4K,30G4K_>�:lj,$.$R�4W8
,$.x)+� 2}01C1I ,fI (�M�6X,30101,$.x01C1I ,fMA8:.W0YCGI:6X4769C10Y01,F63R�� 0G6
,$U�6K,$.;6K,3)-@m,%.W� )-,32 63"'�w� 2�Up8:.o� 0G6W4W8~C1_�_ ,-2�( I ,F6
[�M��:U¤�>6¨4K@D.K,$MD,b.WCG4WC1_ (�,32#R*=7�-C'kDCG.K_ ,301C1I*!�,$MD,32�,%.
MD,%6ZUV( .7k*,32 6W,$MD,c4W01[�6WUp�:q3Cy6bMD,%6a4K� )+)-,:" h ,$.o4K_>� 0
k�C47,o@A8M�X69CY0GUp]T0GMD,:�

© " h � 2�4K,32 !D�:.W��" ª ª ª�_�.K(*2�,$.%" h � 2�_ < lm,%.
�:_�69CG,$.�Cv�A.W)+�:,%6w&�@A�:. k @N�;² &HUV( .�� 0Y0G,
@m,32�I ,32�,>R'( Ick�C�4K_�� 0�4K,X@A8B!D� 2�4�UV( .7k*,$2�E
6W,$MD,o[�MDlsP�6K6W,o�:U�C12*k*,$4�6W,$.WC12�I ,32#�ut�,F6¨_�� 2
2�[�47_ ,;,F6O�:U'UV<*01I ,32�MD,o,$U�6W,$.e69CGMD,32

t
¯gMD,32

69C1MSR�MD,$.cUV( .W01< lj,$.$RdC12�M�69CY0T!D� 2�.K,3� 0YCG4K,$.K,%.
�:_�69CG,$.W2�,¡°F" h � 2�4xUV( .7k*,32 6W,$MD,BUV( .76g=�,32�,%476W,
@A8-MD,?��"�ª ª ªx_�.$"A4W]e676W,$.ekDC#69CY0

F
"

�b"L&�@A�:. k @ �;² &�I*8:.�_ (*2�_�[�.K4�)L,$M
4W� 2�MD47P�2D0YC1I*!�,%MD,32

p
R>!D]`2�MD,30147,

H1

"
]O"L&�@A�:. k @Z�;² &o(�k*,%.W01,%k*,%.�)-,$Ma4K� 2�M�E

47PD2D01C1I*!�,$MD,$2
1 − p

Rm!D]`2�MD,30147,
H2

"
��2�MD.K,+)X[D0YCGI*!�,$MD,$.�,$.;MD,$.oC1_�_ ,>RS( IBMD,$.?E
UV( .b,$.X!D]T2�MD,$014K,$.K2�,�C12�MDlsP�.KMD,$4XMAC14�=7[D2�_*E
6W,�¯gMD,�[�MD,$0Y[�_�_ ,%.w!DCY2D� 2�MD,32A°rRO( I�4W[D)xE
)-,32Z�:U�4W� 2�MD47P�2D0YC1I*!�,%MD,$.W2�,�,$.n0YCGIo© " h � 2�E
4K,32�4aUV( .7k*,$2*6W,%MD,c[�MDlsP�6K6W,L,$.ZCGUV<*01I ,L)+C1M�E
MD,30Gk>]`.7MAC14W]d692DCY2�I ,$2+0YCGID�

0∗p+F ∗(1−p)0YC1I
F ∗ (1− p)

RDC1MD,F6¨!D� 2BC1_�_ ,vUp8:.T2�( I ,F63R
!*k�C14a�A.W)+�:,F6aI*8:.a_ (*2�_�[�.K4$"z]�,3)-]`.K_jR'�>6
4W� 2�MD47PD2D01C1I*!�,$MD,$2

p
_>� 2£k>]`.K,~ª�R�©~,$0Y01,%.

,%6-69� 0dMD,$.KCY)-,30101,3)B" | .
p
4K@m,$q$C1,30y6f0YCGI

1

24K,$4$R��>6 h � 2�47,32�_�� 2NUV( .7k*,32 6W,}MD,%65!D� 0yE
k*,L�:U�UV( .76g=�,$2�,$476W,32#"���,3252�( .W)+� 0G6;01C1I I ,$.
4W� 2�MD47PD2D01C1I*!�,$MD,$2}UV( .;,32�_ (*2�_�[�.K4oC¤I ,$2�E

2�,3)-4W2DCy6d[D2�MD,$.v©O@D.7(*)+CY0101,:"���,32+69C1MD,%.W2�,
,$.¨CG_�_ ,o2�( .W)+� 0G,:"

��" k 0147,32�k>]T0GI ,$.5,$U�6W,$.�CY2 k*,$476W,%.WCY2�I 4K47,3014K_���E
lm,%6W4�k>�:.W)-,´� 2*lm,$Up� 01CY2�I �>6 C12�MD4K_�P�MD,
© " �:ª ª}_�.$"eC;&�@A�:. k @H�;² &�( I¢© " �:ª ª}_�.$"
Cut�CG4Kq$(*[D2 6d�;² &m" h ,$.^,$.^2�[L,32c�:U#UV<*01I ,$2�E
MD,�b+)X[D01C1I*!�,$MD,$.a¯�69C1014769� 2�MD,3°e,$U�6K,$.T69CGMD,32
t
�
�b"L&�@A�:. k @ �;² & I*8:. _ (*2�_�[�.74 ( I

t�C14Kq%(*[D2*6~I*8:.c_ (*2�_�[�.74$R�4W� 2�MD47P�2�E
0YCGI*!�,$M

p2
¯½tv,$.�,$.�CY2�I ,$2a@D.W]`UV,%.K,32�E

q$,�UV( .`�>6`]T2�MD.7,;@A8X4W� 2�MD47P�2D0YCGI*!�,FE
MD,$.W2�,3°F"

]O" | 6 �:U �A.W)+�:,%.W2�,«I*8:.�_ (*2�_�[�.K4%R
4W� 2�MD47P�2D0YCGI*!�,$M

p(1 − p)
"

¥�"q]�,$I I , �A.W)+�:,$. I*8:. (�k*,$.K01,%k*,$.%R
4W� 2�MD47P�2D0YCGI*!�,$M

(1 − p)2
"

k 0147,32�4bUV( .7k*,32 6W,$MD,~[�MDl*P�6K6W,�¯½)-�>69!�,3)+��E
69C1q3� 0D,nt�@m,$qF69�>69C1(*2A°�,$.$�

0∗p2 + 1

2
F ∗ (p−

p2) + F ∗ (1 − p)2
ROMD,$.w.K,$MA[�q%,$.K,$4�69CY0

F ∗(1−p)
R>� 0G6W4K8;MD,%6�4W� )-)-,d4K(*)�C h � 2�E

4K,32�4¨69C101Up]`01MD,:"
��" ��,%6W,$.K47,32�4W�>6W4K,$.c© "�ª ª ª�_�.%"n@A8�! k*,$.b�:U;�

4K,30147_>�:lj,$.$RSUV( .;2�,3)+!�,$MD4o4K_�P�01M�_�� 01MD,$.vkDC
MD,3) �bR ]�( IB¥�"S�w,%M�lAC12�(*)+CY� 0GUV( .W)+01,$2
( I ���:4Kq3� 0G4o6W.K,%_>� 2 6~¯gI:P�)+2D�:4WC1,rEO( I h inE
476W( U7°~C12H)-,32 6W,5Up8:4�!¦)X[D0YCGI*!�,$MD,$.�,$0Y01,%.
I ,32�,$.K,30y6

2n
)x[D01C1I*!�,$MD,%.¨UV( .

n > 1
�

•
� _ (*2�_�[�.K4K,$.%Rx4K� 2�MD47PD2D01C1I*!�,$M

p3
R

k>]`.KMAC'ªL_�.K(*2�,$.$R©Z)x[D01C1I*!�,$MS"
•

�¨(*2�_�[�.K4K,$. @A8���kDCG.K_�47(*)+!�,$MD,$.$R
4W� 2�MD47P�2D0YCGI*!�,$M

p2
∗ (1− p)

RR�a)X[�E
0YCGI*!�,$MD,$.$"

•
�¨(*2�_�[�.K4K,$.L@A85,32¦,32�_ ,30y6-�:UekDCG.K_sE
4K(*)+!�,%MD,$.W2�,:Rf4W� 2�MD47P�2D0YCGI*!�,$M

p ∗

(1 − p)2
RB�-)X[D01C1I*!�,$MD,$.%"

•
�?2�I ,32�_ (*2�_�[�.K47,$.$RZ4K� 2�MD47PD2D01C1I*!�,$M
(1 − p)3

R©a)X[D01C1I*!�,$MS"
&�8 MD,%6�4W� )+01,%MD, UV( .7k*,32 6W,$MD, [�MDlsP�6K6W,
¯½)+C1MDMD,$0Gk>]`.KMACG,32A°-lA0YCyk*,$.$�

F ∗ p2
∗ (1 −

p) + 2 ∗ F ∗ p ∗ (1 − p)2 + F ∗ (1 − p)
R

MD,$.OCGI ,32B_�� 2�.K,$MA[�q%,$.K,$4O69C10
F ∗ (1 − p)

"
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� � � � � � ¿¡À � � � �v� 2�4K,%6`(*)�)+� 2+k>]T0GI ,$.`�>6`CY2�E
k*,$476W,$.7,d4WCY2X_>�:@ACy69� 0

K
Cm© R��v,$0Y01,%.¤C��¨kDCG.K_�4K(*)-!�,FE

MD,$.$RA4W8L,%.T,32�4TUV( .7k*,32 6W,$MD,b[�MDl*P�676W,aMD,%6T4W� )+)-,>R
( IZMD,%6d_ ( .7.K,$_�6K,O)+8 0DUV( .^MD,F6K6W,v[�MDl*P�6K6K,O,$.^I*Cyk*,%6
k*,$M�(¡k*,32D2D]dkD2 6W,aUV( .W)-,$0g"

��� 2¦_>� 2}69CY010YCGI ,+kDC147,:R¤�>6O=�( �A,$.7,B4K,$014K_��:lm,$.
)+� 2�C12*k*,%476W,$.K,%.-C�R�MD,$476W(�)-CY2�MD.K,flA0YCyk*,$.x4K@D.K,$M�E
2DCY2�I ,32#RA)+8 0y6e4K(*) ∑

j((xj − u)2 ∗ f(xj))
"Dtv,%6

,$.XUp�:_�69CG4K_�MD,%6L)-(�MD4K�>6K6W,~�:U R¤!*k>�:M�)-� 2¦Up8:.x�>6
kDC1MD,o�:U ± ,$_�4K@j,$.76W,%.W2�,F³ ∗ "t�,F6¨,$.TCS476W.WCGM�)-,%MB4W83k*,30)+�:.K_ ,%MD4KUV< .WCY2�I 4K01(>E
k*,32�4��3©X4W83k*,30n47(*) �:U�69� 0G,301(¡k*,32�4�����© R1©X�>6v� 2*lm,FE
Up� 01,�_�[D2�MD,$.W2�,��>6+CY2 k*,$476W,$.7,�4WCY2�,�@m,32�I ,�C �A,$.K,
,32�M�,%6;�:_�69CG,$4K,30G4K_��:lSR#! kDC14vUV( .K)+8 01,%6O,$.v�>6�0G( _�_ ,
,$_�476K.W�aI ,$l*P�.K,$.`[�MB�:U_�[D2�MD,32#" k IxUV( .e2s[~�>6e4W0Y8
MD,%6x!�,30G6xUp�:476$����� 2},$.XCG_�_ ,clm,%MD.K,B4�69CY0101,%63R�!*k�C14
)+� 2BC12*k*,%476W,$.K,%.vCS,$,%6T4K,30147_>�:lwUV.K,$)-UV( .¨C �A,$.7,:"

² | .WCG_~��( .K4WCY2�IDRuUV( .KUp�>6K6K,$.$RA,ntD� )B" )+�>69!#"
� ��� � � �  ��� � � �
k @DI*�3k*,32�,$.o4WCY)-@j,30¤)-,32�(*2�MS�ni�CY2�M�4K8�)+� 2�I ,
UV,?=70nCSMD,%6¨(�k*,$2�47698:,32�MD,b01]`47,$.KlD.K,%kB4K(*) )X[D0YC1I:6$"
� ��%� �*1 �
i�CY2�M£4W8w)-� 2�I ,-I .W[D2�MD,+47(*) )X[D0YCGI:6o69C10gR'�>6b� 0{E
69CY2�I;k:�:.�lm,$MD.7,OCDI*� )+01,eMA�:I ,:Rs( IZ47@m,$q3Cy�A_�6��>6^MD,

I*� )+01,vqr!�,$UV.7,$MA�:_�6W< .7,$.`k>�:.`)-,$I ,%6elj,$MD.K,;,32�M�MD,
2*P*,>"
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