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Rule-link
Combinative-link

 e  ((1, 0), definitely)

(3, 1/3)

(3, 1/3)

(3, 1/3)
c   ((0, 1), definitely)

a   ((1, 0), strongly)

b   ((1, 0), weakly)

 d ((td, fd), deg[d])
(1, 0)  probably

 g  ((tg, fg), deg[g])

(-1, 0) normally
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INTERSECTION
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a a

A contradictory sphere can be subsumed

b

UNION

a

The result of intersecting a contradictory 

a null set, i.e. a degree of zero.
sphere with a non-zero sphere results in  by stronger sphere(s) in union operations.
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Tweety is a bird
( (1, 0), strongly)    

Base nodes

Input nodes

( (1, 0), strongly)    
Tweety is an emu

( (1, 0), strongly)    

(b)

Tweety is an emu
Tweety is a bird
( (0, 1), definitely)    

Tweety is a bird
( (1, 0), strongly)    

Tweety is an emu
( (1, 0), strongly)    

Tweety is a bird
( (1, 0), normally)    

Base nodes

Input nodes

( (1, 0), strongly)    
Tweety is an emu

Tweety is a bird
( (1, 0), strongly)    

Tweety is a bird
( (1, 0), strongly)    

(1, 0)   definitely

(1, 1) (1, 1) (1, 1) (1, 1)

(1, 0)   definitely (1, 0)    normally

(-1, 0)   definitely

(1, 0)    normally
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(1, 1)

(1, 1)

May is coming
( (1, 0), strongly)    

May comes in timeMay comes in time

May is coming
( (1, 0), strongly)    

May is coming

May comes in timeMay comes in time

May is coming (1, 1)

(1, 1)

Tom’s belief states at different time: 

( (0, 1), definitely)    ( (0, 1), definitely)    

( (1, 0), strongly)    ( (1, 0), strongly)    

(1, 1)

(1, 1) May comes in timeMay comes in time

May is coming (1, 1)

(1, 1)
( (0, 1), definitely)    ( (0, 1), definitely)    

(0, 1)   surely
(1, 0)   surely

(1, 1)

(1, 1) May comes in timeMay comes in time

May is coming (1, 1)

(1, 1)
( (0, 1), definitely)    ( (0, 1), definitely)    

(0, 1)   surely
(1, 0)   surely

Input nodes

Base nodes

Base nodesInput nodes

Input nodes

Input nodes

Base nodes

Base nodes

May is coming

May is coming

( (0, 1), strongly)    
( (0, 1), strongly)    

7:15 pm

7:45 pm

8:15 pm

9:00 pm

( (1, 0), normally)    ( (1, 0), normally)    

( (1, 0), weaklyly)    
( (1, 0), weakly)    

to wait for May 
( (0, 1), strongly)    

( (1, 0), weakly)    
to wait for May 
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Water is sprinkled The grass is wet
((1, 0), definitely)

It rained
((1, 0), usually)

((0, 0), 0)

IF-THEN

(1, 0)  strongly
IF-THEN

(1, 0)  strongly

Input nodes

((1, 0), usually)
It rained

((1, 0), definitely)
The grass is wet

((0, 0), 0)
Water is sprinkled

(1, 1)

(1, 1)

(1, 1)

Base nodes
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(1, 1)

(1, 1)
Base nodesInput nodes

((1, 0), definitely)

IF-THEN

((1, 0), strongly)
(1, 0)  strongly

it rained
it rained

water is sprinkled the grass is wet

((1, 0), definitely)

the grass is wet
((1, 0), definitely)

IF-THEN
(1, 0)  strongly

(1, 1)

the water-pipe is broken
((1, 0), definitely)

the water-pipe is broken

water is sprinkled
((0, 0), 0) (1, 1)

((0, 1), strongly)
((0, 1), strongly)

(1, 0)  strongly
IF-THEN

BDhMP+[H8:L:/ W3,º/HLM��LWKMhML�b
*HLnUmI]'08(%�TVLWP09?LW*+U]'^bDUV/HLGI]LnUZKv;WI7*-L61H;=9?\QKiL:R �(� T @

Rg[Q\H\�'+TVL�UV/HL�I]LJ;ÄUV/QLO8½b '08:LWfJ;=TuU½S+LWT:UVLW8:NC;WSET�;^hMN`UV/C;ÄU¼UV/HLW8:L�I]'0[HKMN��ÈL(TV/H'JI]LW8:T
hM*GUV/HL(9?'+8:*HhM*HP;^*HN-/QL:��LWKMhMLnk0LWN?UV/C;�UºUV/HLYI]L�;�UV/HLW8]b '+8:LWfJ;=T:U]hMT"[HTV[C;^KMK�SAfW'08:8:LWfnUJsH/HLGI]'+[HKMN-/�;Wk0LGUV/QL:��LWKMhMLnb�W
R o T GCN�= >)Gd[e9�E��	R»[HTV[�;=KMKlS T

BQ8:'09 UV/HLZ;)��'Ok0L+s0hlbCb '+[H8 �ÝE$E¸'+\�LW8V;�UVhi'+*HT¼UV'GUV/HL78:[HKMLOT�;^*HNA\H8:'0\È'+TVhlUVhi'+*HT3;^8:Lº\ÈLW8ab '08:9?LWN
s�I]LI]'+[HKMN-/C;�k0LGUV/HLM��LWKMhML�b
*HLnUmI]'08(%�TVLWP09?LW*+U]8:LW\H8:LWTVLW*+UVhi*QPÓ&d8aSe;^*5:�T �ÈLOKMhMLnb Tº;^T]TV/H'JI7*±hM* �CP0[Q8:L
o�;=*HN8�ÈLWKMhiLnk+LEUV/C;�UGUV/HLA8V;=hM*¢I]LnUGUV/HLAKv;WIZ*¢I7hlUV/ ;<NHLWP+8:LOL¸'^b�e2;4YF;X>�?d?Ä¤ gAk)hv;?UV/HLA8:[HKML65ÒKMhM*X%8:LW\H8:LWTVLW*+UVhM*HP ��LWKMhML�b Rmp T @
�»b(K«;�UVLW8ZhM*�UV/HL¸9?'08:*Qhi*QPCsHUV/QLªI]LJ;�UV/HLW8o;^*H*H'+[H*HfWLW9?LW*+UZUV/HLW* T�;=hMN�UV/C;ÄUGhlU`NHhMN¬*H'=U`8V;^hi*�UV/HL*HhMP+/+U ��Lnb '+8:L+seUV/QLO*¢&(8aSg;=*�IZhMKMK�8:Lnk)hMTVLG/HhMT]�ÈLWKihMLnb
UV' W

R / T 6Z'^U(5FGCN�=(>)Gd[e9<E �	R»T:UV8:'0*QP0KlS T
,"/HhMTZfJ;^[HTVLWN±/QhiTq�ÈLWKihMLnb3T:U�;�UVLEUV'Ó/C;Wk0L·*H'�%g*H'JI7*¬8:LJ;=TV'+*�UV'<TV[H\H\È'+8aUYUV/QLª'��HTVLW8ak=;ÄUVhM'+*-UV/�;ÄUUV/HL5K«;�IZ*·Iº;=T¼I]L�UJ@.tYT�/HL(Iº;^K'%=LWN¸'0[)U.UV'GI]'+8(%EKv;ÄUVLW8Ws=hlbC/HL5T�;WI�TV'+9?LO'+*HL�8:LW\C;^hi8:hM*HP`;q�H8:'�%=LW*Iº;�UVLW8 5Ò\HhM\ÈLY*QL21gU7UV'¸UV/HLEKv;WIZ*½seUV/QLO*�/HLGI]'+[HKMN<hM9?9?LWNHhv;ÄUVLWKlSÐ;^NHNÓUV'?/HhMT]��LWKMhMLnb T�UV/C;ÄU�W

Rmr T N]¥m9&O�>0N 9<=F@�VeG VX9 GdY:c6=(D)P)9<[ �]R»NHL6�C*HhlUVLWK�S T
;^*HN hlbY/HLÓUV/H'+[HP0/+UAUV/C;�U<;8�H8:'�%=LW* Iº;ÄUVLW8 5m\HhM\�LÓI]'0[HKMN TV\H8:hM*X%gKML<KM'^UVT{'^bZIº;�UVLW8A'0[)UA'^bZUV/HLNC;^9<;^P0LWN �:'+hi*+UJsgUV/HLW*�/HLGI]'+[HKMN-/C;Wk+LGUV/HLGb '+KMKM'JIZhM*HPG8:[HKMLXW

R j T �aB N,¥49�O�>�NL9<=F@�VWG VX9�GdY�c6=(D)P)9<[ ,J3�P�6 O >�NL9<=pGdY"YLVW=FGd[XP)?^9�E D)[eNLD N]¥m98?^>)O�[ �
R»T:UV8:'+*HP+KlS T

67'JI UV/HL·8:L�;^TV'+*<b '+8]UV/HLoI]LnUYKv;WI7*a�ÈLWfO'+9?LWT�enN]¥m9!O�>�NL9<=F@�VWG VX9![W9���N	NLDpN]¥m9 ? >*O�[8GdY!c6=(DgP)9<[$g;^*HN ;�bvUVLW8E;=*H'^UV/HLW8`UV/H8:LWL �ÝE$E '0\ÈLW8V;ÄUVhM'+*HT7b '08��ÈLWKihMLnb T:R / T UV'�R j T s¼/QhiTGLW\HhMT:UVLW9?hMfET:U�;�UVLAfJ;=*
�ÈLG8:LW\H8:LWTVLW*0UVLWN¬;^TZ; ²�³+´
² TVLWP09?LW*+UZ;^TºTV/Q'JIZ*�hi* �CP+[H8:L&/Q@ .

pmj



� � �H���q�D���������

RghM9?hMKv;=85UV'�UV/HL?b 8V;^9?LÐTuUV8:[HfnUV[H8:L?b '+8�%e*Q'JIZKMLWNHP+LÐ8:LW\H8:LWTVLW*+U�;�UVhi'+* � p+rg�(;=*QN *H')NHLWTEhM* ,.8:[)UV/
�¬;^hM*0UVLW*C;^*HfWLªR+S)T:UVLW9?T � k � r��Òs�; ²�³+´
² NHhMT:UVhM*HP+[HhMTV/HLWT	�ÈL�UmI]LWLW*¬8:LO\Q8:LOTyLO*+U�;�UVhM'0*�'=b�fW'0*HfWLW\)UVT
R»\H8:'+\È'0TVhlUVhM'+*HT T ;=*HNoUV/HLWhM8$��LWKMhMLnb T R»*H')NHL�k=;^Ki[QLOT T @¼t�fW'+*HfWLW\)U�fJ;^*GUV/g[HT�L61)hMT:UD9?'+8:L(hi*+UV[HhlUVhlk0LWKlShM*EUV/QL �ÈLOKMhMLnbX�C;^TVL�IZhlUV/¸'0*HL5'08.9?'08:L�k+LO8:Tyhi'+*HT.'=bW��LWKMhML�b T�R»\�'+TVTVh'�HKlSGfW'0*+UV8V;^NHhMf�UV'+8aS T s='+8WsÄIZhlUV/45'+[)Ud;^*+S&�ÈLOKMhMLnbHhM*H\H[)U�R»[Q*X%g*H'JIZ* T @�,º/QhiT.hMT3[H*+UmSQ\QhifJ;^Kg'=b�UV/HL]fWKv;=TVTyhifJ;^K=KM'+P0hMf��C;=TyLON %g*H'JIZKMLWNHP+L8:LW\H8:LWTVLW*+U�;ÄUVhM'+*¢T:S)T:UVLW9?TZTV[Qf�/ ;^T ��p)o � p k �D×0�.× /��
IZ/QLO8:L¸8:LW\H8:LWTVLW*+U�;ÄUVhM'+*¬'=b(;?\H8:'+\�'+TVhlUVhM'0* �hM* ;8��LWKMhMLnb �C;^TVL<9?LJ;=*QT{hlU{hMT ��LWKMhMLnk0LWN
@��m* ; ²�³+´
² s3hM*H\H[)U ��LWKMhMLnb TEUV' ;¬\Q8:'0\È'0Tyh�UVhM'+* ;^8:LLWhlUV/HLW8]NHhM8:LWfnUºLnkQhMNHLW*HfWL`b 8:'+9�UV/HLEL61gUVLW8:*C;=K�I]'+8:KMN
R»hM*H\H[eUVTº8:LWfWLOhlk+LONÓk)h«;·hM*H\H[)U7*H')NHLWT T '+8]hM*45b '+8:9<;ÄUVhM'+*ªNHLW8:hlk0LWN?b 8:'+9 UV/HLJ�ÈLWKMhiLnb T�'=b
'^UV/HLW8�\H8:'0\È'+TVhlUVhi'+*HT	R»hi*Q\H[)UVT(\H8:'+\C;^Pe;�UVLWN{b 8:'+9�'=UV/QLO8
�C;^TVLG*H')NQLOT T @�t`*H'^UV/HLW8ºNHhMT:UVhM*HfnU]NHh'&�LO8:LW*HfWLGhMT]UV/�;ÄU`; ²�³+´
² 9?')NHLWKiT(fW'+9?9?'0*QTVLW*HTVL78:[HKMLOT7;=T
�aB 5m,J3�P�6¹8:[QKiLWT`I7/HhMf�/ ;^8:L{NQhi8:LWfnUVLWN 8:[HKML65ÒKMhM*X%gTY;^9?'+*HP0TuU �C;^TVLA*H')NHLWTJ@·,º/HLnS ;=8:LA*HLnUmI]'08(%fW'+*4�CP+[H8V;ÄUVhM'+* 8V;�UV/HLW8ªUV/�;=*�;¢\H8:'+\�'+TVhlUVhM'0* ;=*HN ;^8:L<UV/HLW8:Lnb '08:L�*H'^U{hM*HfWKM[HNHLWNÎhM* UV/HL-TyL�U¸'=b\H8:'+\È'0TVhlUVhM'+*HT{'^b���LWKMhMLnbYT:U�;�UVL�;]@ ,º/HLnSÑ;^8:La�ÈLWKMhiLnb`T:UV8:[HfnUV[H8:LWT-8V;�UV/HLW8AUV/C;^*�UV/HL¬8:LWTV[HKlUVhM*HP
�ÈLWKihMLnb TJ@
�m* ; ²�³+´
² s)UV/HLo\H8:'0\È'+TVhlUVhi'+*45»k=;=KM[HL�RmqHs q T NHLW*H'^UVLOT5UÒI]'ÐUV8:[)UV/�k=;=KM[HLWTMR»TyLOLGNQL2��*HhlUVhi'+*HTºp?;^*HN
- T sgUV/C;ÄU7hMTºP+h�k+LW*-; �C;^TVL`*H')NHL7(mW

R]\ � 4<a � T ² RmqHsCq T IZhlUV/�NHLWP � ( � ² q¸9?L�;^*HTº; � R ;4[\P�[WD*O�[ T s
R]\ � 4<a � T ² RmqHsCq T IZhlUV/�NHLWP � ( � > q¸9?L�;^*HTº; �aR H D*[WNC=(>$E)GCH�NLD)=<¤ T @

37LW8:L+s ��hMT-fW'+*HTVhMNHLW8:LWN�UV',��L hi*eb '08:9<;�UVhM'0*45»IZhlTVL<hM*)b LW8:hM'08AUV'�/�;Wk)hi*QP NQL2��*HhlUVL¬\�'+TVhlUVhlk0L¢'08*HLWPg;ÄUVhlk+L �ÈLWKihMLnb T R»fWK«;^TVT ) '+8 5 T s=;^*HNGUV'7\H8:Lnk0LW*+U�hlU�b 8:'09 fW'+*0UV8:h'�H[eUVhi*QP]UV'`[H*HNHLWTVhM8V;)�HKML3*HLnUmI]'08(%hM*)b LW8:LW*HfWLWT�b '08]NQLONQ[HfWhi*QP{NHLW8:hlk0LWNp��LWKMhML�b TOs0;¸\H8:'0\È'+TVhlUVhi'+*45»k=;=KM[HL]'^b RmqQs�q T hM*HT:UVLJ;^N<'=b R × s × T hiTf�/H'0TyLO*ÓUV'A8:LO\Q8:LOTyLO*+U7UV8:[)UV/�k=;=KM[HLGfWKv;^TVT �C@
,"/HhMTª\H8:hM*HfWhM\HKMLATVLWLO9?T·fW'0*+UV8V;^NHhMf�UV'+8aS UV'¢UV/HL�TVLWKMLOfnUVhM'+*¬b [H*HfnUVhM'0* hM*ÎNHL6�C*Qh�UVhM'+* /¢hM* I7/HhMf�/UV/HL`hM*H\H[eU]IZhlUV/?UV/HL`/HhMP+/HLWT:U(NHLWP08:LWL65Ò'^bd5 �ÈLWKMhiLnb�k=;=KM[HL`hMT(TVLWKMLOfnUVLWN<;^T(UV/HL �C*C;^K�*H')NHL"k=;=KM[HL`NHhMT(58:LWPg;=8:NHhM*HPÐIZ/HLnUV/HLW8GhlUYhMTG;<fW'+*+UV8V;=NHhMfnUV'+8aSes�\È'0TVhlUVhlk0Lo'08`*HLWPg;ÄUVhlk0L·hM*H\H[)UGk=;^KM[HL+@o,"/HhMT7IZ8:'+*HP\ÈLW8:fOLW\)UVhM'+*ªfJ;^*&�ÈL]L61Q\QK«;^hM*HLWN:�ÈLOKM'JI·@�4 /HLW*EUV/QLO8:L7;=8:L('+\H\È'0Tyh�UVL�hM*H\H[eUVT�R«IZhlUV/ ��'^UV/¸\�'+TVhlUVhlk0L;^*HN-*QLOPg;�UVh�k+Lq��LWKMhML�b T T I7hlUV/?UV/HLET�;^9?L7/HhMP0/HLWT:U]NQLOP+8:LWL`k=;=KM[HL+s)hlU]hMT]NHL6�C*HLWN¢;=T:H D*[WNC=(>XE*GCH�NZGCD*[b '+83UV/QL �C*�;=KH*Q')NHL]k=;^KM[HLºhM*ANHL6�C*HhlUVhM'0* /Q@DtÑfW'0*+UV8V;^NHhMfnUV'08aS¸hi*Q\H[)U(fJ;=*?;^K�Iº;�SQT��ÈLºfW'0*QTVhMNHLW8:LON;^Tº/C;�kQhM*HP·UmI]'?'0\H\È'+TVhlUVLYhM*H\Q[)UVTMRm;¸\È'0TVhlUVhlk0L`hM*H\H[eUZ;=*QN ;¸*HLWPg;ÄUVhlk0LGhM*H\Q[)U T ;�UºUV/HLET�;=9?L`NHL65P+8:LWL0@.,º/HLW8:Lnb '08:LG;·fW'0*+UV8V;^NHhMf�UV'+8aS?hM*H\H[)U(I7h�UV/ÐUV/HLG9<;g1)hM9¸[H9�NHLWP+8:LWLYhM*+UVLW8:\H8:LnUVLWN±;^T]/C;Wk)hM*HPUmI]' '+\H\�'+TVhlUVL<hM*H\H[eUVTªI7hiKMK(P+hlk0L?UV/HL�L61H;=fnUA8:LOTy[HKlUÓ;^TATVLWKiLWfnUVhM*HP¬;=*+S hi*Q\H[)U¸IZhlUV/�;¬/HhMP0/QLOTuUNHLWP+8:LWLGhi*�NHL6�C*HhlUVhM'0*p/H@3,"/HhMTº/C;^T �ÈLWLW*-f�/�;=8V;^fnUVLO8:h'`WLWN"�+S<UV/HLW'+8:LW9 k @
,"/HhMTZUV/QLO'+8:LW9 L61)\H8:LWTVTVLWT7UV/HLATV[X�QTV[H9?\)UVhlk0LM��LW/C;Wk)hM'+8Z'^b]; ²�³+´
² I7/HLW8:L¸UV/HL{TuUV8:'0*HP+LWT:Uq��L65KMhMLnb R»T T hMT�\H8:Lnb LW8:8:LWNE'Jk0LW8�I]LJ;)%=LW8
'0*QLOT�I7/HLW*GUV/HLW8:L(;=8:L�9?'+8:L3UV/C;^*G'+*HL�hi*Q\H[)U�UV'Z;"\H8:'+\�'+TVhlUVhM'0*
@,"/HhMTdf�/C;^8V;=fnUVLW8:hMT:UVhMfº9<;)%=LWT�UV/HLq��LWKMhMLnb½*HLnUmI]'08(%?;·*H'+*H9?'0*Q'=UV'+*HhMf]�ÈLOKMhMLnb�8:LW\H8:LWTVLW*+U�;ÄUVhM'+*?T:S)T(5UVLW9�;=T�\H8:Lnk)hM'0[HT�fW'+*HfWKi[QTVhM'0*HT.fJ;=* �ÈLZhM*+k=;=KMhMNC;�UVLWNpR»TV[ �HTV[H9?LWN T �+SÓ*QL�I �ÈLWKMhiLnb TJ@
,"/HhMT �Qh«;^T�hiT9?'^UVhlk=;ÄUVLWN �0S¢/H'JI /e[Q9<;=*��ÈLOhM*HP+T7P0LW*HLW8V;^KiKlS<9<;)%=L·TVLWKiLWfnUVhM'0*QTZ;^9?'0*HP+T:U7fO'+*+UV8V;=NQhifnUV'+8aS±hM*45b '+8:9<;ÄUVhM'+*EUV'ª;Y\H8:'0\È'+TVhlUVhi'+*ªhM*AfW'09?9?'+*HTVLW*HTyLd8:LJ;^TV'+*HhM*HPC@DBQ'08�L61�;^9?\HKML+sÄhlb�S+'0[#�ÈLWKihMLnk0L�UV/�;ÄU*H'+8:9<;^KiKlSAUV/HLW8:L¸hiT7*H'<TuUV8:'0*HPÐIZhM*HN�NH[H8:hM*HP?UV/HhMT7TVLJ;=Ty'0*¢;=*QN±S+LWT:UVLW8:NC;WS�Iº;=TG;?*H'+8:9<;^K
NC;WSgsUV/HLW*�S0'+[<I7hiKMKW��LWKMhMLnk0LQeV67'^U(5FGCN(¥4>)Y:Y6NC=(D*[4E O�Gd[-E	¤�9<Y2N 9<=oE�>�¤¨goIZhlUV/±;¸NHLWP+8:LOLG'^b£e2[eD)=Fb >0?d? ¤�@ug

p k



�»b]UV/HL?I]LJ;�UV/HLW8:9<;=* *H'JI�;=*H*Q'0[H*QfOLWToUV/C;ÄU�e<GCN�E)G�E8[eD�N7¥m>)fg9"Y6NC=(D*[4E O�Gd[-E�¤�9<Y2NL9<=�E�>~¤ g±;^*HNS+'0[S�ÈLOKMhMLnk0L</Qhi9�T:UV8:'0*QP0KlSgsDUV/HLW* S0'+[ *H'JI /C;�k0L�UÒI]' Ty[H\H\È'08aUVhM*HP8�ÈLWKihMLnb TGb '+8�ey67'=U(5 GCN ¥4>)Y
Y6NC=(D*[4E#O�Gd[-E¯¤09<Y6NL9<=�E0>�¤È@�g t`K�UV/Q'0[HP+/-fW'+9!�Qhi*�;ÄUVhM'+*<'=b���LWKMhMLnb T]hMTY;A\HTuSQf�/H'+Ki'+P+hifJ;^K�KlSAfW'09?\HKML61;^*HN�[H*HfWKML�;^8º\Q8:')fOLWTVTOsH/e[Q9<;=*p��LWhM*HP+T]UVLW*HN¢*H'^UZUV'?fW'+9!�HhM*HL`I]LJ;)%"�ÈLWKihMLnb T]hM*+UV'AT:UV8:'0*QP?'0*HLWT
�+S-TVhM9?\HKML7KMhi*QL�;^8(TV[H9?9<;�UVhM'0*½@ �m*�UV/HhMTºL61H;=9?\HKML7I]LE9<;WS-;^fWfWLO\eU]UV/C;�UºUV/HL ��LWKMhML�b
T:U�;�SQT`;�UZ;NHLWP+8:LWLZ'^bÏe<Y6NC=(D)[ E�?Ä¤ gG;=KlUV/H'+[HP+/¸UV/HLW8:LGhiT(;^*H'^UV/HLW8(TV[H\H\È'08aUVhM*HP·NHLWP08:LWL�e<[WD*= b >�?d?Ä¤È@ug 1D;ÄUVLW8WsghlbS+'0[H8�*HLWhMP+/m�È'+8Ws01�S)*
s+UVLOKMKMT.S0'+[{UV/�;ÄU]/HLW8�[H9 �H8:LWKMK«;"Iº;^T��HKM'JIZ*A' &"�+SÓTuUV8:'0*HPYIZhM*HN¸IZ/HLW*?TV/QLIº;^TZ;�U]UV/HLE\�;=8(%AS+LOTuUVLO8:N�;WS ;^*HN<S+'0[ �ÈLOKMhMLnk0L7hM*-/HLW8Ws)UV/HLW*�S0'+[±/C;�k0LGfW'0*+UV8V;^NHhMfnUV'08aS��ÈLWKihMLnb TJ@
�»b(S0'+[8��LWKMhMLnk0L{1�SQ* 9?'08:LoUV/C;=* UV/HL¸I]L�;�UV/HLW8:9<;^*
s�T�;�S S+'0[�eLE�9�¢�[_GCN 9�?Ä¤ g#��LWKMhMLnk0Lª/QLO8WsÈUV/HLW**C;�UV[H8V;^KMK�S¸S0'+[<I7hMKiK�TV[H\H\Q8:LOTyT]UV/HL`I]LJ;)%=LW8]hM*)b '+8:9<;ÄUVhM'+*ªb 8:'+9�UV/HL`I]LJ;ÄUV/QLO8:9<;^*-;^T]hlUº9<;WS#�ÈLNH[QLAUV'¬*HLWP0KMhMP0LW*HfWL·'08·hi9?\Q8:LOfWhMTVL·NC;ÄU�;�fW'+KiKMLWfnUVhM'0*¢'^bºTV'+9?L{I]LJ;�UV/HLW8ªT:U�;�UVhM'0*QTGb '08oKi')fJ;^KMh `WLWNT:UV8:'+*HP·IZhM*HN
s);^*HN?S0'+[H8(I]LJ;)%AfO'+9?9?'+*HTVLW*HTVL]8:[QKiL7I7/HLW8:L`S0'+["%g*H'JI UV/C;ÄU"L21)fWLW\)UVhM'0*QT�UV'ªUV/HL8:[HKMLE;^8:LG\�'+TVTVh'�HKML+se;^*HN�fO'+*HfWKM[HNHL`UV/C;�U"e2GCN�¥4>)Y�Y2NZ=(D*[4E O�Gd[-E	¤�9<Y2NL9<=�E�>~¤ g�R»NHL6�C*HhlUVLWK�S T @,"/HLW'08:LW9 � 8:L65ÒL61)\H8:LWTVTVLWTDUV/QL]TV[X�HTy[H9?\)UVhlk0L��ÈLO/�;Wk)hi'+8:T
I7/HLW*{KM'+P0hMfJ;=K^tG6Y_ ;=*HNA2�+ 8:LWK«;�UVhM'0*QT;^8:LAfO'+*HTVhMNHLW8:LWN
@ª,"/HhMT`UV/HLW'08:LW9�hMTGhM*¬\H8:hM*HfWhi\QKiL·TVhM9?hMK«;�8]UV'�UV/HL � *(7 ;^*HN � ��� '+\�LW8V;�UV'08:Tb '+8]\HKv;^[HTVh'�HhMKMh~UmSÐ9?LJ;^TV[H8:LWT]hM*�b [X`<`�S�9<;ÄUV/HLW9<;�UVhMfOTq� - j � - k ��b '+8]KM'0P+hMf�;^KCtG6`_ ;^*HN¬2�+ IZ/HLW*UV/HLoNHLWP08:LWLWTº'^b�;^KiKÈhM*H\H[)UVT7;=8:LM%e*Q'JIZ*
@
�»UÐhMT¸;=KMTV'�hM9?\�'+8aU�;=*+UEUV'¬*Q'=UVL?UV/�;ÄU?; �CKlUVLW8:hi*QP±\H8:')fWLWTVT·hiT �H[HhMKlUªhM*+UV'�UV/HL"�C;^TVhMfAfW'09?\H[eU�;g5UVhM'+*±b [Q*HfnUVhi'+*¢b '+8o;^KlUVLW8:*C;ÄUVhlk+L25mKMhi* %eT5hi*¬NQL2��*HhlUVhi'+*8/H@Gt fW'0*+UV8V;^NHhMf�UV'+8aS���LWKMhML�b T7hM*H\H[)U`UV'�;=*;^KlUVLO8:*�;ÄUVhlk0L65mKihM*X%¸I7hiKMKD;^KlIº;WS)TZ8:LWTV[HKlU7hi*¬;^*¢[H*X%g*H'JI7*¬'0[)UV\Q[)UJ@Y,"/HhMT �CKlUVLO8:hM*HP?9?LWf�/C;=*QhiTy9�hiT
�Hhv;^TVLWN¢UV'JIº;^8:NHTEUV/HLAIº;�S NHLnb LJ;=TVh'�HKML·fO'+9?9?'+*HTVLW*HTVL:�aB 5m,J3�P�6�8:[HKMLWTª;^8:L?[HTVLWN hM* UV/HL?8:LJ;^KI]'+8:KMN{UV/�;ÄU(hlb�UV/QLZfW'+*HNHhlUVhM'0*·'=b
;E8:[HKML"hiT�hM*?;GfW'0*+UV8V;^NHhMfnUV'08aS¸T:U�;ÄUVL+s^I]LZ'^bvUVLW*?NH'E*H'^U�Iº;=*+U�UV'NHLW8:hlk0L7;=*+S ��LWKMhML�bQb 8:'09 h�UJ@.,3'GLW*HTV[H8:L7;`UV8:[)UV/?k=;^KM[HL]'^b �ohiT.UV8V;^*HTV9?hlU:UVLWNªk)hv;E;^*Ó;^KlUVLW8:*C;ÄUVhlk+L25KMhM*X%Ab '+8ºL61gUVLO8:*�;=KDhM*H\Q[)UVTJs�;AfW'+*0UV8V;^NHhMfnUV'08aS�hi*Q\H[)UZ/�;Wk0LoUV'#��L·fO'+*+k0LW8aUVLWN¢hi*+UV'AUmI]'<'+\H\�'+TVhlUVLhM*H\H[eUVTº'^bDUV/HLET�;^9?L`NHLWP08:LWLE;^TºTV/Q'JIZ*�hi*�TVLWfnUVhi'+*�o�@ pQ@
4 h�UV/A;^KiK)KM'+P0hMfJ;^K0L61)\H8:LWTVTVhM'+*HT�hM*<c]6`B¬;^*HN?;=KMK)\H8:'+\È'0TVhlUVhM'+*HT3;^8:Lº[H*Hh*«g[HL+se;^*+SÐKM'+P0hMfJ;^K0L61)\H8:LWT(5TVhM'+*¢f�;^*8�ÈLÐ8:LW\H8:LWTVLW*+UVLWN I7h�UV/¢UV/Q8:LOL?Kv;WS+LW8:TG'=b	�C;^TVL¸*H')NHLWT�WG;<KM'JI]LW8`K«;�S0LW8`'=b]KMhlUVLW8V;=KMTJs)UV/HL*HL61gUZKv;WS+LW8]'=b.NHhMT��:[H*HfnUVhlk0LG8:LWKv;ÄUVhM'+*HT];^*HN<UV/HLYUV/HhM8:N±Kv;WS+LO85'=b3fW'+* �:[H*HfnUVhlk0LG8:LWKv;�UVhi'+*HTJ@
Rg[Q\H\�'+TVL<;�\H8:'+\�'+TVhlUVhM'0*�� hMTª\È'+TVhlUVh�k+LWK�S��ÈLOKMhMLnk0LWN hM*Î; ²�³0´
² I7hlUV/Î;��ÈLOKMhMLnb(T:U�;ÄUVL ;]s
UV/�;ÄUhMT9� c ; ;^*HN �k�/±c ;5s�UV/HLW8:L?hMTG*H'�Iº;WS¢UV'±NQLONQ[HfWLAUV/HL#��LWKMhMLnbd'^b]hlUVTG*HLWPe;�UVhM'0* �k�¼@ �»b �k�fJ;^*���L`NHLW8:hlk0LWNÓb 8:'09�'^UV/HLW8]��LWKMhMLnb Td'+8(NHhM8:LWfnUºhM*H\H[)UVT]hM*AUV/HL ²�³+´
² UV/QLO*�hlUVT]NHLWP08:LWL`9¸[HT:U]�ÈLI]LJ;)%=LW8GUV/C;^* UV/HLÓfO[Q8:8:LO*+U ��LWKMhML�b�b '+89�DsDhm@�L+@½NHLWP � �k� � 0ºNHLWP � � � @?,º/HhMTEhMTGk+LW8aS NHh'&½LW8:LW*+UEb 8:'+99<;^*+S¬I]LOKMK�5 %g*H'OIZ*8%g*H'JI7KiLWNHP+L?8:LW\H8:LWTVLW*+U�;ÄUVhM'+* T:S)T:UVLW9?TJ@±BQ'08EL61H;^9?\HKML0s
hlb�� hMTEhM*Î; �ÈLOKMhMLnbTVLnU���'=b3t`X�� 1
'+P+hif � ×���× q���IZhlUV/-;¸fWLW8aU�;=hM*<KMLnk0LWK�'=b.LO\QhiTuUVLO9?hMf"LO*+UV8:LW*Hf�/H9?LW*0UJs)UV/QLO* �k��hiT*H'^U]hM*�� ;^*HN?UV/HLGLW\HhMT:UVLW9?hMf]LW*+UV8:LW*Hf�/H9?LW*+Uºb '+8 �k�-hMTºq#R `WLW8:' T @ �m*�\H8:'0��;*�HhMKMhMT:UVhMf(8:LJ;=TV'+*HhM*HP
��p � �¦s�hlb]UV/HL-\Q8:'0�C;)�HhMKMhlUÒS¬'^b ��LWKMhMLnb�� hiT 5!Rr� T UV/HLW* UV/HL��ÈLWKMhiLnb(b '+8 �k��hMT × - 5!Rr� T � ;^*HNÎhM*b [X`<`nS 8:LJ;^TV'0*Qhi*QP �.-mj � -0r���UV/HL<9?LW9!�ÈLW8:TV/HhM\¬'^bºUV/HL<'^b �k� hMT × -�� Rr� T I7/HLW8:L � Rr� T hMTGUV/HL9?LW9 ��LW8:TV/HhM\?NHLWP+8:LWLG'=b-�¼@5R0hi9?hMKv;^8�'��HTVLW8ak=;�UVhi'+*HTº;^8:LE;^KiTy'ªUV8:[HLoh�b �-��hMT �ÈLWKMhiLnk+LON½@
�m*ATV[H9?9<;^8aSesJUV/QhiT¼UVLWf�/H*HhMfJ;^K)8:LO\È'+8aUdNHL6�C*QLOT�UV/HL��C;^TVhMf(T:S)*0U�;�1{'^b½;o6ZLW[H8V;^K�5u1
'+P+hif�&(LWKMhiLnb�67LnU(5I]'+8(% R ²�³0´
²$T sDhlUVTª*HLW[H8V;^K(*HLnUÒI]'+8(%�5ÒKMh'%=LAfW'09?\Q[)U�;ÄUVhM'+*¬b [H*HfnUVhM'+*HTGb '+8E*HLnUÒI]'+8(% k=;^KM[HL?\H8:'+\45;^Pe;�UVhM'0*½s
UV/HL±8:LW\H8:LWTVLW*+U�;�UVhi'+* '=b`TV'+9?L?UÒS)\HhMfJ;^K(Ki'+P+hifJ;^Kd;^*HN '^UV/HLW8Ð8:LWKv;�UVhi'+*HTJs3;^*HN�;¬TVLnUA'=b*HLnUmI]'08(%¢[H\ÈNC;�UVL{'+\ÈLO8V;�UVhM'0*QTZb '+8`N)S)*C;^9?hif ��LWKMhMLnb�f�/�;=*HP+L+@:�¦UEhMT`TV/H'OIZ*¢UV/C;�U ²�³+´
² f�;^*8�ÈL

p �



[HTyLON�UV'<9?')NQLOK
Tyhi9?\QKiL`fW'+9?9?'0*HTyLO*QTVL`NHLnb¦;=[HKlU78:L�;^TV'+*HhM*HP�sX��LWKMhML�b.T:U�;ÄUVLoUV8V;=*QTVhlUVhi'+*-'^b(;A8:L�;�5TV'+*HhM*HPG;^P0LW*+Ud;^*HN¸UV'E\H8:'Jk)hMNHL"TVhM9?\HKMLdL61)\HKv;^*C;ÄUVhM'+*HT
UV'ENQh &�LW8:LW*0U�LW\HhMT:UVLW9?'0KM'+P0hlfJ;ÄK^TVhlUV[C;ÄUVhM'+*HTJ@
PU1gUVLW*HTVhM'0*QT]'=b¼UV/HhMT]b '+8:9<;=KMhMTV9 b '+8º8:LW\H8:LWTVLW*+UVhM*HPA\H8:LWNHhMfJ;ÄUVLWN"�ÈLWKMhiLnb T];^8:LGNHhMTVfW[HTVTVLWN<hM* � ×�� �»@
	 ���¨�����:�
� ���

� × � c`@�P"@)tYKMf�/H'0[Q8:8:'0*
sO�DLnUVLW8ZX��;^8:NHLW*)b '+8:TJs);=*HN�_G;Wk)hiNp�¬;*%ghM*HTV'+*
@D2`*?UV/HLGKM'+P0hMf]'^b
UV/HLW'08aSf�/C;^*HP+LXW7�.;=8aUVhv;^K
9?LWL�U"b [H*HfnUVhM'0*QTºb '+8ZfW'+*+UV8V;=fnUVhM'0*�;=*QN 8:Lnk)hMTVhM'0*½@�� D);4=F[e>�? D(K��k¤)b c D0?hGCH
B$DFE)GCHWsX/+q�W / × q9
X/�-+qHs ×���k /Q@

��pg� �H@�1�@D&(LWKiK(;^*HNS� @U�¬;^f�/Q'Jk0LW8W@ ��
�D*;4= Y29 Gd[ � >�N]¥m9<b >0NZGCHF>�? B$DFE)GCHW@±67'+8aUV/45 37'+KMK«;^*HN
s
P�KiTyL�k)hMLW8ZRgfWhMLW*HfWL£��[X�QKihMTV/QLO8:TOset`9?T:UVLW8:NC;^9¢s ×�� j0je@

�.-g� 67[HLWKo_¸@(&(LWKM*C;^\
@ t [QTVLnb [HKºb '+[H8 5»k=;=KM[HLWN KM'+P0hMf+@ �m*��Q@��¢hMf�/C;=LWK7_`[H*H* ;^*HN X`LW'08:P+L
P�\HT:UVLWhM*
sHLWNHhlUV'08:TJs � D�E09<= [ �$Y69<Y�D K � ;X?^NCGd@�� >0?h;X9<E&B DFE)GCHWsQ\�;=P+LWT k 
 - j)@4+ºLWhMNHLWKms ×�� j0je@

� o*� RÈ@3c`@Dc(/C;^*
s
1�@DRÈ@ 37TV[½s.RÈ@
&(8:')N)SgsD;^*HN 3·@ 3·@�,3LW/
@{67LW[H8V;^K3UV/H8:LWL65¦k=;^KM[HLWN KM'0P+hMfE*HLnU(5I]'08(%gTJ@��m*�[�=(D�HF9 9<E)Gd[ E)YqD K N,¥49 * [eN 9<=F[e>�NCGCD)[e>�?�� D*Gd[WN 
�D*[�K69<=(9<[eHF9 D)[a7:9<;4=(>�?e7:9�NZO D)= P�Y�s4 ;^TV/HhM*HP^UV'0*<_¸@�cZ@�s ×���k � @
� / � RÈ@Äc`@Äc(/C;^*
sÄ1�@ÄRÈ@�37TV[½s^F{@OB(@Ä1
')L+sJ;=*QN:3ª@�3·@O,.LW/
@=67LO[Q8V;=K+KM'0P+hMfD*HLnUÒI]'+8(%gTJ@*�m*{2`9?hMN�� @2`9?hMN)k=;^8WsQLWNHhlUV'+8Ws�[]=(DFE)=(9<YFYqGd[a7M9<;4=(>0?_7M9�NCO�D*=QP�Y
	�� D0? � *�*��^@)tYK'�ÈL61Q��[ �HKMhifJ;�UVhM'0*
s × � � -H@
��rg� �H@�NHL-FGKMLWLW8W@¬tY*�;^TVTV[H9?\eUVhi'+*��C;^TVLWN ,J� R�@ � =6NCG ¢	H<GC>�? * [WNL9�?d?AGiE�9<[WHF9
� �ls�p k W × p j 
 × r+pQs× ��k rH@
� j�� �='g;^f�/HhM9 _`hMLWNHLW8:hMf�/
sDLWNHhlUV'+8W@ � =2NCG ¢ H<GC>0? 7M9<;4=(>0?�7:9�NZO D)= P�Y�� 
�D*[WHF9 V N B$9 >*= [_Gd[4E^@a�bP P&Pc('+9?\H[)UVLW8YR0')fOhMLnUmS"��8:LWTVTJsC1½'0T]t`Kv;^9?h�UV'+TJsec5;=KMhlb '+8:*Hhv;Hs ×�� � qQ@
� k � �='+*�_`'JS)KML0@�t�UV8:[)UV/�9<;^hM*0UVLW*C;^*HfWLAT:S)T:UVLW9¢@ � =6NCG ¢ H<GC>0? * [WNL9�?d?AGiE�9<[WHF9
� �ls × p W p�- × 
Qpmj^pQs× � j � @
� � � � @C_`[H9?9?LnU:UJ@ (�?^9<b 9<[eNCY�D(K�* [WNC;4GCNZGCD*[\GdYFb¸@�2 1gb '08:N�jZ*Qh�k+LW8:TVhlUÒSQ��8:LWTVTJs�2 1gb '+8:N
s × � j�j)@
� × q����DLnUVLW8 X��;=8:NHLW*)b '+8:TJ@�� [eD)O ?^9�E�E�9
Gd[3$	?h; ��� � D�E09�?hGd[ E,N,¥49��£¤*[W>*b GCH<Y�D(K�( VeGdY6NL9<b GCH

� N >0N 9<Y�@ ���m, ��8:LWTVTJs�c5;=9 �H8:hMNHP+L+s �¬;^TVT�;^f�/g[HTVLnU:UVTJs ×��0k�k @
�£×0×6� �¬;ÄUVLW/HLnI 1�@"X`hM*HT ��LW8:P�sdLWNHhlUV'+8W@ � 9 >$E)Gd[ E)Y Gd[ 7MD*[\b D)[eD�NLD)[_GCH ��9F>)Y2D)[_Gd[4E^@ �¢'08:Pg;=*FE;^[)b 9<;=*Q*
s ×���k /Q@
� × p��:�¬;ÄU:UV/QL�I�1�@DX`hM*HTQ�ÈLO8:P�@!�¢[HKlUVh�5¦k=;^KM[HLWN±KM'+P0hMfWTJ@��m*§[�=(D�HF9F9�E*Gd[4E)Y&D(K#N]¥m9%$ G K6N]¥ 7:>�NCGCD)[e>�?


�D)[�K69<=(9<[eH 9!D)[ � =2NZG ¢	H<GC>�?�* [eN 9�?d?AGiE�9<[eH 9Ws0\C;^P+LOT"p*o - 
Qp)o jes ×��0k rH@
� × -��Gt`*HhMKYX`[H\eU�;Î;^*HNÑ67[HLWK`_¸@d&(LWKM*C;^\
@ " ¥m9 ��9<f�GdYFGCD)[ " ¥m9FD)=<¤SD(K "4=F;XN,¥g@ ���Ò,���8:LOTyTJsc];^9!�Q8:hiNQP0L+s4�¬;=TVT�;=f�/e[QTVLnU:UVTJs ×�� � -Q@
� × o)�Gt¸@_3ZLnSgUVhM*HP�@ * [eNZ;4GCNCGCD)[_GdYFb Y�>)[ * [eNZ= D�E);XH�NCGCD)[C@367'+8aUV/�37'+KMK«;^*HN
s+t`9?T:UVLW8:NC;=9¢s × � /+rH@

-0q



� × /��:37hi8:'^b [H9?h`FE;�UVTV[H*H'�;^*HN t`K'�ÈLO8aUV'�2¸@ �¢LWNHLWK'`W'0*
@ t�[H*Hh��CLWNÑk)hMLnI�'^bª\H8:'+\È'0TVhlUVhM'+*C;=K
%g*H'JIZKMLWNHP+L �C;=TyL?[H\�N�;ÄUVL+@��m*f[�=(D�HF9 9<E)Gd[ E)Y!D(K N]¥m9����*N,¥�* � 
 ��*�¡ ���=s�\C;^P0LWT × o × -9
 × o ×�� @
�¢'08:Pg;^*±FE;^[)b 9<;^*H*
s ×���k � @

� × r��ªR+UVLW\H/HLW*¬c('+KiLGFGKMLWLW*HL+@ * [eNZ= D�E);XH�NCGCD)[�NLD � 9�NL>)b >�N]¥m9<b >0NZGCH<Y�@�67'+8aUV/a37'0KMKv;^*HN
s0t`9?T:UVLW8 5NC;^9¢s ×�� r*o�@
� × jn�EBHLWKMh'%eT·FGKM[X`W*Hhv;*%¢;=*QN R+U�;^*HhMTVKv;WI�R `W\C;)%='OIZhMf<`0@�[�=(D�?^DFE&K6D)=1[�=(DFE)= >)b b 9<= Y�@±t`fJ;^NC;=9?hMf

��8:LOTyTJsC1
'+*HNH'+*
s × ��k /Q@
�£×�k�� ,E@(FG'+/H'0*QLO*½@ tY*�hM*+UV8:')NH[HfnUVhM'+* UV' *HLW[H8V;^KZfW'+9?\H[)UVhM*HP�@ 7M9<=F;X>�?	7:9�NZO D)= P�Y�s × W - 
 × rHs× ��k�k @
�£× ��� &(')'+*?,3'+/-1
'JI·@¼67LW[H8V;^Ki5mKM'0P+h�f	�ÈLWKMhiLnb�*HLnUÒI]'+8(%gT � ;oUV')'0KQb '08	%g*H'JI7KMLONQP0L"8:LO\Q8:LOTyLO*+U�;�UVhM'0*;=*QN-8:LJ;=Ty'0*HhM*HP�@ �Ò*�[�= D�H 9F9�E*Gd[4E)YJD(K�N]¥m9��0N,¥ *�( ( ( * [eNL9<= [e>�NCGCD)[e>�? 
�D)[�K69<=(9<[WHF9&D)[ "XD�D�?AY

O GCN,¥ � =6NCG ¢ H<GC>0?�* [eN 9�?d?AGiE�9<[WHF9Ws0\�;=P+LWTJ-)o 
 -mjese&d'0T:UV'+*
s ×�� � -H@
��p0q��E&(')'+* ,.'0/ 1
'JI·@ tËTy[X�HTV[H9?\eUVh�k+L<hM*)b LW8:LW*HfWL<*HLnUÒI]'+8(% b '08 ��LWKMhMLnbº8:LW\H8:LWTVLW*0U�;�UVhM'0*½@ UV';=\Q\�LJ;^8YhM*�UV/HL���8:')fOLWLWNHhM*HNHT`'^b�UV/HL{,"/HhM8:ND�3;^fWhi��f!+"hi9 �Ò*+UVLW8:*C;�UVhM'0*C;^K�cd'0*)b LW8:LW*HfWL¸'0*t`8aUVhi��fOhv;^Ke�m*+UVLWKiKMhMP+LO*QfOL+sg&(LWh��:hM*HP�sHc(/HhM*C;Qs�s ×�� � oC@
��p × �E&(')'+* ,.'0/¬1
'OI ;^*HN 67'+8:9<;=*�>A@�BH')'�@º,3'OIº;=8:NHTG;?*QL�UmI]'+8(%-b '+8Z8:LW\H8:LWTVLW*+UVhM*HP��ÈLWKihMLnb TJ@

�Ò* [�=(D�HF9F9�E*Gd[4E)Y D(K#N,¥49
� 9 HFD)[-E * [eN 9<=F[W>0NZGCD*[W>0? 
�D*b VW;XNL9<= �eH<GC9<[eHF9 
 D*[�K69<= 9<[WHF9WsD\C;^P+LOT
k /9
 �H× s 37'+*HPAFG'0*QPCs ×�� � pH@ �bP P&P"@

��p0p��E&(')'+*±,.'0/¢1
'JI ;^*HN¬6Z'+8:9<;^*<>A@CBH')'�@(t�*HLnUmI]'08(%Ób '08:9<;^KMhiTy9�b '+8ZfW'+9?9?'0*QTVLW*HTVL78:L�;�5TV'+*HhM*HPC@��Ò*�[�=(D�HF9F9�E*Gd[4E)Y�D K N]¥m9 �WG ��NL9 9<[eN,¥ � ;4Y2NC=(>�?AGC>)[ 
�D)bJVW;XNL9<= � H<GC9<[eH 9 
�D)[�K69<=(9<[WHF9Ws\C;^P0LWT ogp�/ 
mom-)o�s0&(8:hMTQ�C;^*HL+s × � � -Q@
� p0- � 4 hlUV'+KiN<1½[X%Ä;=T `OLnI7hif<`+@ 7:D)[_@ � D*[WD0N D*[\GCH ��9F>)Y2D)[_Gd[4E � $ D*= b >�?AG	�n>0NZGCD*[�D(K 
 D*b b D)[_Y69<[_Y69

��9F>)Y2D)[_Gd[ E^@AP�KMKMhMT]37'08aI]')')N
s)67LnI >('+8(%�s ×�� � qQ@
��p*o)�E_`8:LnI �¢fJ_`LW8:9?'=U:UE;^*HN �^'0* _`'JS)KiL+@A6Z'+*45m9?'0*H'^UV'+*HhMfEKM'0P+hMf&��@ � =6NCG ¢ H<GC>0? * [eN 9�?d?AGiE�9<[eH 9

� �ls × - W o × 
_j^pHs × ��k qH@
��p0/����3;^*X%Ä; �q�¢LW/H8V;?;^*HN¬&(LW* �V;=9?hM*?4 @H4 ;^/
sHLWNHhlUV'+8:TJ@ � =2NZG ¢	H<GC>�?e7:9<;4=(>�?e7M9�NCO�D*=QP�Y � 
 D*[\@

HF9 V NCY�>)[-E " ¥m9FD)=<¤^@ �_P&P&PÑcd'09?\H[eUVLO8ºR0')fOhMLnUmS"��8:LWTVTJsH1
'+T(t`Kv;=9?hlUV'+TJsec];^KMhlb '08:*Hhv;Qs × � � pH@
��p0r��:�¬;=8ak)hM* �¢hM*HTQ%+Sg@ t b 8V;^9?LnI]'08(% b '+8<8:LW\H8:LWTVLW*+UVhi*QP %g*H'JI7KMLONQP0L+@ �m*/�3@	3·@�4 hM*HT:UV'+*
sLWNHhlUV'08Ws " ¥m9�[]Y�¤0H D0? DFE�¤ D(K 
�D*b VW;XNL9<= � GdYFGCD)[CsH67LnI >('+8(%�s ×�� j)/Q@ �¢fÄX`8V;WI�5 37hMKMKÒ@
��pmjn�:�¬;=8ak)hM* �¢hi*QTQ%+SÑ;=*HN RgLnS)9?'+[H8��.;=\ÈLW8aUJ@�[�9<=(HF9 V NC=(D)[_Y�� � [3* [eNC=(D�E);XH�NCGCD)[ NLD 
�D)b @

Ve;XN >*GCD)[e>�?�
�9FD)b 9�NC=<¤^@ ���m, ��8:LWTVTJs�c5;=9 �H8:hMNHP+L+sm�¬;^TVT�;^f�/g[HTVLnU:UVTJs × � r � @
��p k �:+º'��ÈLO8aU]c`@*�¢')'+8:L+@ �¼'0TyTVh'�HKML25»I]'08:KMNGTVLW9<;^*+UVhifWT
b '+8�;^[)UV')LW\HhMT:UVLW9?hMf3KM'+P0hMf+@0�m*�[]=(D�H 9F9<E)Gd[ E)Y

D K � � ��*6Y
� D*=QP�Y�¥mDFV�D*[#7:D)[_@ � D*[WD0N D*GCH ��9 >*Y6D*[\Gd[ E^sÄ\C;^P0LWT�-*o�o�
4o /*o�sÄ67L�I°�.;=KlUQ`+s06">As× ��k oC@

- ×



��p � ���=[QNHLJ; �DLJ;^8:Km@-[]=(D cQ> c6GC?AGdY6NCGCH � 9 >*Y6D*[\Gd[ EMGd[ * [WNL9�?d?AGiE�9<[WN �k¤*Y6NL9<b Y � 7M9�NCO�D)= P�YJD(K�[�?^>);4YFGLc<? 9* [�K69<=(9<[eH 9W@ �¢'+8:Pe;^*-FE;^[)b 9<;^*H*
sHR);=* �¬;ÄUVLW'�sCc];^Kihlb '+8:*Hhv;Hs ×���k0k @
�.-0q��E67hif�/H'+K«;^T]+"LOTyf�/HLW8W@ � >)[�¤*@�� >0?h;X9<E&B DFE)GCHW@ �¢fÄX`8V;WI 5 37hiKMKms067LnI >('+8(%Ès × � r � @
�.- × �G,E@��H@�+ºLnS)*H'+KMNHTJs	3ª@�3·@d,.LO/½s5;^*HN &`@�,E@�1
'JIª@ ��8:'+P08V;^9?9?hM*HP¢hi* *HLW[H8V;^KºKM'+P0hMf+@ �m*

[�= D�H 9F9�E*Gd[4E)Y�D(K�N]¥m9 $ Gd=FY6N-[�>0H<G ¢ H * [WNL9<=F[W>0NZGCD*[W>0? 
�D)[�K69<=(9<[WHF9 D*[ � =6NCG ¢ H<GC>0? * [WNL9�?d?AGiE�9<[WHF9Ws6`;=P+'JSe;Qs��0;^\C;^*
sH67'Jk0LW9 ��LW8 ×�� � qQ@
�.-0p��E_G;Wk)hMN°P"@�+"[H9?LWKM/C;=8aUJ@/[ >)=(>0?d? 9�? �MGdY6NC=FGLc6;XN 9<E�[�= D�H 9<YFY Gd[ E ��( � V ?^D)=(>0NZGCD*[\YaGd[ N]¥m9 � Gd@

H<=(D*Y6NC=F;XH�NZ;4=(9!D(K 
 DFE)[_GCNCGCD)[C@����Ò,���8:LWTVTJsCc];^9!�Q8:hiNQP0L+s4�¬;=TVT�;=f�/e[QTVLnU:UVTJs ×���k rQ@
� -0- � �='+TVLW\H/ +o@oR0/H')LW*4�CLWKMN
@ � >�N]¥m9<b >�NCGCH >0?qB$DFE)GCHW@ t`NHNHhMTV'+*45»4ÎLWTVKMLnSesq+ºLJ;^NHhM*HP+TJsM�¬;^T(5T�;^f�/g[HTVLnU:UVTJs ×�� r je@
�.-*o)�E1
LW'0*�R+UVLW8:KihM*HPA;^*HNQP�/g[HN R0/C;=\Qhi8:'�@ " ¥m9 � =6N	D K7[�= D�?^DFE^@D,"/HL:���m, ��8:LWTVTJsCc];^9 �H8:hMNHP0L+s

�¬;=TyT�;=f�/g[HTVLnU:UVTJs × ��k rQ@
�.-0/��ªX`LW' &�8:LnS X¸@(,3'OI]LOKMK`;=*QN �^[HNHL¬4 @ºRg/C;Wk)KMh'%�@ +"L6�C*HhM*HP T:S)9 ��'+KMhifp%g*H'JIZKMLWNHP+L¢[HTVhM*HP*HLW[H8V;^Kd*QL�UmI]'+8(%eTO@ �m*§[�=(D�HF9 9<E)Gd[ E)Y!D(K#N,¥49 * [eNL9<= [e>�NCGCD)[e>�?
� D)= P�Y6¥4D V D*[ � ;X?^NCGdY6NC=(>�NL9 E�¤

B$9 >*= [_Gd[4E^s ×�� �H× @
�.-0r����DLWh��È/g[C;^*HP 4 ;=*QPC@ $ ; � �K¤ � 9�NZY�>)[-E $ >0?d?hGd[ E � ¥4>XE0D)O�Y
D(K ��>)[-E�D*b �e9�NCY�@ &dLOh��:hM*HP67'08:9<;^K½j7*Hhlk+LO8:Tyh�UmSQ��8:LWTVTJs ×��0k /H@
�.-mjn�E1
'^U(� t{@���;=NHLW/
@GFG*H'OIZKMLWNHP0LG8:LW\H8:LWTVLW*+U�;�UVhi'+*¢hM*±b [ `n`nS¢KM'0P+hMf0@�*�( ( ( "4=(>*[\Y2>�H�NCGCD)[_Y&D)[

� [eD)O ?^9�E�E�9 >)[-E�� >�NL>%(�[ E)Gd[W9F9<= Gd[ E^s × R × T W k � 
 × q0qQs ×�� �H× @
� - k�� ,�;^9��;=T����LnU��LO*+S)hms�LWNHhlUV'+8W@ $ ; � �K¤ � 9�NZY Gd[§[�Y<¤0HZ¥mD�?^DFE�¤=@ 67'+8aUV/,3Z'+KMKv;=*HN½sDtY9?TuUVLO8:N�;=9¢s× ��k�k @

-0p


