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� A­EKJUA�D�BSeG > A�ghA > \PJMA >�sc> QMA =?> L � APBiBCA W�> = ¡�JUQMJU¥�¥.A s G�EK¡�JUA W ¥.L W�> g Y Gf¯TL#J > ¥ > L#¥.LTB @A�\PApB W ¦CAPE���A
BCEKG#NTA : � A > APg�A > \PJMA @APNFG#QMAPg�APDFE�EKL W B QMAPB�ghA�g�  > A�B ��ApQ Y @A�^ W JM¥�AS� sco � ¥�L W�> QUA W�> G#\�\ W A�JUQ_APEtQMA W�>
��JUBi¥�LTD�JM �JMQMJ<E @A :

� A > APg�A > \PJMA�¥�Q W B�¥�G > EKJM\ W QMJ±eA > A�ghA�DFE = ¡�JUQMJM¥�¥.A�¥�L W�> D�LTB @A�\H¡�G#D�NTA�B���A ¥�LTJMDFEKB®��A�¯ W AOA�E
� Y JM� @APA�B ��APE³¥�L W�> BCLTDRG#JM��A*��G#D�B³QMAPB6� @APg G > \H¡�A�B³��A > A�\H¡�A > \H¡�A APE³BCA�B³��J > A�\�EKJU¯#A�B�¥�L W�> QUA � @A�¯TA�QULT¥�¥�A�ghA�DFE
��A Q Y`op=rqH: � A > APg�A > \�JUA @A�NTG#QMAPg�APD�E � AfG#D-[Z��¡ > JMBCEiLT¥�¡�A A�E�� G#D�D®¥�L W�> QUA�B?A ¬ ¥�QMJM\�G�EKJULTD�B�^ W_Y JUQMB*g Y LTDFE
��LTD�D @A�APB � EKG#DFE B W�> Q Y JMgh¥�Q @APg�APD�EKG�EKJULTD s G#N#JM^ W Ac^ W A�B W�> QUAOQMG#D�NFG#N#A � Gf¯�G : � A > A�ghA > \�JUAOAPD���D
¢ >CW D�Lh¥.L W�> QMA�B ¥ > LT �Q±eA�ghA�B­g�G�E @A > JMAPQMBt^ W6Y JMQ6G >-@A�BCLTQ W6:
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��AOg @APg�L#J > A4¥ >-@A�BCA�DFEKA Q Y G�\PEKJ<¯-JUE @A4^ W A®¦ Y G�J�ghA�D @APAO� W�> G#DFE g�LTD BCEKG#NTA���A ��§?o G W BiAPJMD ��A
Q Yj@A�^ W JU¥.A®�-d-BCEfeAPg�APB scW QUEiJ<[ o NTA�DFEiBXAPE(��L-LT¥ @A > G�EiJMLTD�
 � sOo ��� ��BCL W BSQ�G���J > AP\PEiJMLTD ��A sc> QMA =?> LI[
� A�BCBiA W�>p= ¡�JUQMJU¥�¥.A s G�EK¡�JMA W_:knrYj@A�^ W JU¥.AR� sOo � gOeA�D�AS��A �%> L#D�E­E > LTJUB G ¬ A�B���A > AP\H¡�A > \H¡�A 	
� Q Y @A�E W ��AS��APB�G > \H¡�J<EKAP\PE W�> A�B���APB�BZd-BCEfeAPg�APBpg W QUEKJ [ G#N#A�DFEKB�
 � sOo � �
� Q Y @A�E W ��AS��ASQMG�g�L-� @A�QUJMBiG�EKJULTD � W \�L#g�¥�L > EiA�ghA�DFE �
� Q Y @A�E W ��AS��APB­g @AP\fG#D�JUBighA�B ��ASD @APNTL-\�J�GIEKJML#D :

��A BZEHG#NTA B Y JUD�Bi\ > JUE���G#D�BhQMA4\fG�� > A ��A Q�G D @APNTL-\�J�GIEKJML#D���G#D�BhQMAPBh� sOo(: ��A B W ¦CAPEhA�BZE�G�\PE W A�Q<[
QMAPg�APDFE(E > eA�B(¥.L > EKA W�> ¥.L W�> ��A W0¬ > G#JUBiLTD�B :"n Gc¥ > APg�J±eA > A�APBCE�^ W A�Q�GcD @A�NTL-\�JMG�EKJULTD{B Y A�BZE®JMgh¥.L#B @A�A
\�L#g�ghA @APEKG#DFE(QMG4g�APJMQMQUA W�> A�BCLTQ W EiJMLTD{¥�L W�>�>-@A�BiL W � > Ah��APB(\PLTD���J<EKBRG W BiAPJMD~� Y`W D�� sOo(:³��Y G W E > A
¥�G > E �-Q�GSD @A�N#L0\PJ�G�EiJMLTD �F��ApBiL#D4¥.LTJUDFE���A�¯ W A @A�\PLTD�LTghJM^ W A ��A�BCE(eG(Q�GR �G#BCAp��AXD�LTg�  > A W BCA�B G#¥�¥�QMJU\fGI[
EKJULTD�B \PLTg�ghA > \�JMG#QMAPB �-D�L#EHG�g�ghA�DFE­��G#D�B�QUAX\�L#g�ghA > \�A @A�QUA�\PE > LTD�JM^ W ASGf¯TAP\(QUA�B BCd-BZEfeA�ghA�B���A�¯TAPDFEKA
G W0¬ A�D�\H¡6eA > APB ��g�G#JUB®A�QMQUA4A�BZE G W BiBCJ�¥ >-@A�BCA�DFEKAO��G#D�Bh��A D�LTg�  > A W0¬ ¦CA W0¬ 
%\�LTghghA4¥�G > A ¬ A�gh¥�QUA� JM¥�QMLTg�G#\Pd�� �-Ei¡�eA�ghAS^ W ARQUAR�t� � � D�L W B�\�LTD�BCA�JUQMQMAp��AS� @AP¯#A�QML#¥�¥.A >�:

n A   W E?��A�\�AtBZEHG#NTA @APEHG�JUE���A�E > L W ¯#A > QUA�B*¥�G > EiJMA�B�\�LTghg W D�A�B?G W ¥�Q W B�N > G�D���D�LTg�  > At� Y G#¥�¥�QMJU\fGI[
EKJULTD�B���A?D @A�NTL-\�JMG�EKJULTDX¥�LTBiBCJM �QUA�B �fG���DR��A?\ >-@A�A > ��APB"L W EKJUQMB_JUD � L > g G�EiJM^ W APB >-@A W EKJUQMJMBiG# �QUA�B_¥�A > g�A�EiEKG#DFE
��A � G#\PJMQMJ<EKA > Q�G�ghJMBCA�A�DcL0A W ¯ > AR��ASQ�G�D @APNTL-\�J�GIEKJML#D G W BiA�JUDO��A�B�� sOo(:

��L#E > A�� @A�g�G > \H¡�ARG @A�E @ASQ�G�B W JU¯�G#DFEKA 	
;T:�§ E W ��JMA > QMA�B­¥ >-@A�\ @A���APD�EiA�B�JMgh¥�Q @APg�APD�EKG�EKJULTD�B :
90:��O@APNFG#NTA > QMA�B ¥�LTJUD�EiB­\�LTghg W D�B­G W0¬ ��J � @A > A�DFEiB�A ¬ A�gh¥�QMAPB�� Y G#¥�¥�QMJU\fG�EiJMLTD�B :
l�:�§ Dc� @A�� W J > A W Dc¥ > L#EKL-\�LTQUAX��ASD @APNTL0\PJ�G�EiJMLTD4N @A�D @A > JM^ W A :
� :­q gh¥�Q @APg�APDFEKA > QUA�B ��J � @A > APD�EiB�A ¬ A�gh¥�QMAPB�APD W EKJMQUJMBiG#DFEt\�AR¥ > L#EKL-\�LTQUA :

��ARE > G�¯�G#JUQ"G�¯�G#J<E�� @A ¦�eG � G�JUE�Q Y LT -¦CA�EX� W BZEHG#N#A���A ��§ro ��A � W QMJMAPD � G W Q Y G#D�D @APA�¥�G#BCB @APA��_D�L W Bpd
Gf¯TLTD�B­G#¥�¥�L > E @AXD�L#EKG#g�ghA�DFE�Q�G�N @APD @A > JM\PJUE @A�� W ¥ > L#EKL-\�LTQUApA�E Q Y @A�\ > JUE W�> Ap� Y`W D�A oX=?q ¥.A > ghAPECEHG#DFE QMG
D @APNTL0\PJ�G�EiJMLTD4��A > A�BCBiL W�> \�APB :

n GR��A W0¬ J±eAPg�A ¥�G > EKJUA ��A­g�L#DhBZEHG#N#A�\PLTD�BCJMBCEKG#JUEXeG�A �_AP\PE W A > W DhEiL W�> � Y ¡�L > JM°PLTD���A�B ��J�� @A > A�DFEKAPB
¥�QMG�EKA [ � L > g�APB�A ¬ JMBZEHG#DFEiA�B A�Eh¥�Q W B�¥�G > EKJU\ W QUJ±eA > A�ghA�DFE @A�E W ��JUA > QMG{¥�Q�G�EiA�[ � L > ghA � §�� � ��AO¢ > JUEiJMBC¡¤ A�QMAP\�LTghg W D�JM\fGIEKJML#D�B �kG���Dc��AS\�LTgh¥�G > A > QMA W�> G#¥�¥ > L-\H¡�AS��ASQ�G®D @A�N#L0\PJ�G�EiJMLTD4Gf¯#A�\RQ�G®D��L#E > A :
��L W BpAPD Gf¯TLTD�B�g G�JMDFEKAPD�G#DFE W D�A� �LTD�D�AR\�L#D�D�G#JUBiBKG�D�\�A�^ W J"D�L W B�¥�A > g�A�Ep��A(¥ >-@APBiAPD�EiA > ��G#D�Bp\PA> G�¥�¥.L > E W D�AS\PLTg�¥�G > G#JUBiLTD4¥�A > EKJUD�A�DFEKA :
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��A}BCEKG#NTA}APBCE4��G#D�B�QMG \�L#D�EiJMD W G�EiJMLTD ��A�B�E > Gf¯�G W0¬ >-@A�G#QMJUB @APB ¥�G >�o�: ¤ G#^ W A�E4APE � : � G W6: o�:¤ G#^ W APE
� ¤ G#^ W A�E «Tu�� G�¯�G#J<E >-@AfG�QMJMB @A W D�A oX=?q ��A D @APNTL0\PJ�G�EiJMLTDSBC¥ @A�\PJU��^ W ASeG�QMG­¥ > JMBCA ��A > A�D���AP°�[±¯TL W B :
� : � G W � � G Wc�T��� G�¯�G#J<Et^ W G#DFE�eG�Q W J_APBiBKGfd @AS� Y @A�Q�G� .L > A >tW D�A oX=?q N @A�D @A > JU^ W A�¥.L W�> Q�G�D @A�NTL-\�JMG�EKJULTD �
APE�Gf¯�G#JUES\PLTD�\�Q W ^ W6Y JMQ @A�EHG#J<ESJMgh¥.LTBCBiJU �QMA®� Y A�D \ >-@A�A >RW D�A :�q QrGf¯�G#J<E(¥�L W�> \PA�Q�G @APE W ��J @A�QMG ¥ > JMBCA���A> APD���AP°�[]¯#L W B �.QMG�¯TA�DFEiA�G W0¬ A�D�\H¡6eA > APBpAPE­QUAXE > L0\ :
��L W B�¥�A�D�BiLTD�B�\�AP¥.APD���G#DFEX^ W6Y JMQ�APBCEp¥.LTBCBiJU �QMAS��A >-@A�G#QMJUBiA > W D�A op=?q N @A�D @A > JU^ W A(A�Ep¥�L > EKG# �QUA�¥.L W�>
A �.A�\�E W A > ��ARQMG�D @A�N#L0\PJ�G�EiJMLTD :

n?Y LT -¦CA�\�EKJ � ��A�\PAtBCEKG#NTA @A�EHG#J<E���At\�LTD�\�AP¯#LTJ >*W D�A op=?q � Gf¯�Gp¥�LTQUd�¯�G#QUA�DFEKA ¥.L W�> QMG�D @APNTL0\PJ�G�EiJMLTD
A�DFE > A(G#NTA�DFEiB�G W EKLTD�LTg�APB :§ D A �_A�E ��QMG D @A�NTL-\�JMG�EKJULTD A�BZE(��Ah¥�Q W BSA�D~¥�Q W B�¥ >-@APBiAPD�EiA 
%B W�>Sq DFEKA > D�A�E�¥�G > A ¬ A�gh¥�QMA � ��APERLTD{QMG> A�E > L W ¯TAS��G�D�B­��J�� @A > A�DFEKB Ejd-¥.APB�� Y G#¥�¥�QMJU\fG�EiJMLTD�B EKAPQMB ^ W ASQ�G�¥ > JMBCA���A > A�D���A�° []¯TL W B �kQ�G�¯#A�DFEKA(G W0¬
A�D�\H¡�eA > A�B ��QMAPB­¥�Q�G#\PA�B ��ASg�G > \H¡ @ARL W APD�\�L > AS��G#D�B­QMAPB*¦CA W0¬ EiA�QUB � JM¥�QULTg G�\Pd :n G�D @A�N#L0\PJ�G�EiJMLTD�APBCE W D ¥ > L0\PA�BCB W B���A���JMG#QMLTN W ApAPD�E > A���J � @A > APD�EiA�B­¥�A > BCLTD�D�APB :k§ QMQUAXB Y A �.A�\�E W ASB W�>W D2\PLTDFE > G�E ¥�L W�> LT �EiA�D�J > ��A�B > A�BCBiL W�> \�APB�^ W J�BCLTDFE�\PLTg�g W D�A�B G W0¬ ��J � @A > APD�EiB�G#\�EKA W�> B���A�QMG
D @APNTL0\PJ�G�EiJMLTD ��APE�B W�> ��APg G�D���AS� Y W D�JUD�JUEiJ�G�EiA W�>P:�§ QMQUA >-@A W D�JUE W DOA�D�BCA�g� �QUAS��A(¥�G > EiJM\�JU¥�G#DFEKB­A�E�BCA
� @A > L W QUA ¦ W Bi^ W6Y eG�\PAS^ W_Y`W D�G#\�\PL > �cBKGIEKJMB � G#JMBiG#DFE W D�ARg�G�¦CL > J<E @AX��AR¥�G > EiJM\�JU¥�G#DFEKB�BiLTJ<E E > L W ¯ @A :

��L W BRGf¯TLTD�B @APE W ��J @A®��J�� @A > A�DFEKAPB(G�¥�¥�QMJU\fG�EiJMLTD�Bp��A�D @APNTL0\PJ�G�EiJMLTD A�ESD�L W BRGf¯TL#D�B(\PLTD�\PQ W ^ W A
QMA{BZd0BZEfeAPg�A g�JUBcAPD ¥�QMG#\�A{A�BZE�EiL W ¦CL W�> BOQUA{g �APg�A : ��L W BOGf¯TLTD�B}��LTD�\ @A�QMG# �L >-@A W D ¥ > L#EiL0\PLTQMA
N @APD @A > JM^ W A���AhD @A�NTL-\�JMG�EKJULTD �.^ W J?¥.A > ghAPER��A�D @A�N#L0\PJMA > eG ¥�Q W BiJUA W�> B�B W�> ¥�Q W BiJMA W�> B > A�BCBiL W�> \�APB �"��A
¥ > A�D�� > AtA�D�\�LTgh¥�EKA ��APB ¥ > JUL > J<E @APB"¥�L W�> QMAPB�¥�G > EKJU\�JU¥�G#DFEKB"APE*¥.L W�> QUA�B > A�BCBiL W�> \�APB �TA�E ^ W J > A�D @A�NTL-\�JUA
G W EiLTg�G�EKJU^ W A�ghA�DFE QMAPB­\�LTDFE > G�EKB­^ W J�D Y LTDFE�¥�G#B�G# �L W EiJ6QML > B ��ASQMA W�> ¥ > L#¥.LTBCJUEiJMLTD :

��L W B�Gf¯TLTD�B�¥�G > QMG®B W J<EKA >-@A�G#QMJUB @A W D�A op=?q � Gf¯�Gh^ W J�ghAPE­APD � W ¯ > AR\�AS¥ > L#EKL-\�L#QMA :o ��D ��A�¥ > LT¥�LTBiA >RW D�A oX=?q N @APD @A > JM^ W A���D�L W BRGf¯TLTD�BR\ >-@A @Ah��A�B > A�BiBCL W�> \�A�B(APER��APB(\PLTDFE > GIEKBRG# �B [
E > G#JUEiB : ��L W B Gf¯TLTD�B @APNFG#QMAPg�APDFE�� @A���D�J W D4\�LTgh¥.L > EKAPg�APDFEt¥�G > � @A � G W E ¥.L W�> QMAPB�JUD�JUEiJ�G�EiA W�> B A�E QMAPB
¥�G > EKJU\�JM¥�G#DFEKB���\�A®^ W J QUA W�> ¥.A > ghAPE���A�¥ > APD�� > A®QMA�Bp� @A�\PJMBiJULTD�BXD @A�\�APBiBiG#J > A�B ��¥�G > A ¬ APg�¥�QMA�QUL > B���A
Q�G >-@A�\PA�¥�EiJMLTDc� Y W D�AR¥ > LT¥�LTBCJUEKJULTD���AS\PLTDFE > GIE�L W � Y W D�A >-@A�¥�LTD�BiA :
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o JUD�BiJ �6JMQ*B W�� E eGcQ Y`W EiJMQUJMBKGIEKA W�> ��A�� @A���D�J > QUA�B > APBiBiL W�> \PA�BceG D @APNTL0\PJMA > APERQMAPBR\PLTDFE > G�EKBR^ W6Y JUQ ¯TA W E
¥ > LT¥.L#BiA > ¥�L W�> W EiJMQUJMBiA > D�L#E > A oX=?qH:

n?Y oX=?q ^ W ASD�L W BpGf¯TL#D�B >-@AfG�QMJMB @A�A�APBCE�¥.L > EHG� �QMA ��¥.L#QUd�¯�G#QMAPD�EiA�APE�G#��G#¥�EHG� �QMASG W-¬ ��J�� @A > A�DFEKAPB
G#¥�¥�QMJM\�G�EKJULTD�B³��A D @A�NTL-\�JMG�EKJULTD �fg �A�ghA BiJ-^ W A�QM^ W APB >-@APNTQ�G�NTA�B"BiLTDFE?¥�G > � LTJUB³D @A�\PA�BiBiG#J > A�B?¥�L W�>">-@A�G#QMJUBiA >W D�A G�¥�¥�QMJU\fG�EiJMLTD ¥ >-@AP\�JUBiA :r§ D A �.APE � D�L W B®¥ > LT¥�LTBCLTD�B W D \�L#g�¥�L > EiA�ghA�DFE®¥�G > � @A � G W E�¥.L W�> QMAPB
JMD�JUEKJMG�EKA W�> B�APE­QMAPB­¥�G > EiJM\PJM¥�G#DFEiB ^ W J�D�AS¥.A W E�¥�G > � L#JMBt¥�G�B�\PLTDF¯TAPD�J > eG®Q Y G#¥�¥�QUJM\fGIEKJML#D >-@A�G#QMJUB @APA :
��L�E > A oX=?q � LTD�\PEiJMLTD�D�A}G W BiBiJ� �JMAPD B W�> q D�EiA > D�APE4¥�L W�> ��A�B�¥�Q�G#\PA�B���A�g G > \H¡ @A�� ^ W A}��G#D�B�QMAPB
¦CA W-¬ ¯-JM� @A�LTB ��¥�G > A ¬ A�gh¥�QMA :�� A�¥�Q W B � APQMQUA�A�BZE4Q�G~¥�Q W B�N @A�D @A > JU^ W A}¥�LTBiBCJM �QUA}G���D ��A}D Y G�¯#LTJ > eG@A�\ > J > A­^ W A�QUA­BCE > JM\�E ghJMD�JMg W g : ��APEiEiA op=?q ¥.A > ghAPE @A�NTG#QMAPg�APD�E ��A­N @A > A > ��A­g W QUEKJU¥�QMAPB > APBiBiL W�> \PA�B
BiJUg W Q<EHG#D @APg�APDFE ��A�E�\�AS��A � G��\�L#DcE > G#D�BC¥�G > A�DFEKAS¯-JMB�eG®¯0JUB ��ASQ Y W EKJUQMJUBKG�EiA W�>P:

��> �G#\PA�eG�D�L#E > A op=?q ��JUQ6A�BZEp¥�LTBCBiJM �QMA���A >-@A�G#QMJUBiA > ��J�� @A > APDFEKA�B�G#¥�¥�QMJM\�G�EKJULTD�B ��A(D @A�NTL-\�JMG�EKJULTD �
APE���ASg @A�QMG#D�NTA > ��A�B�G#NTAPDFEKB­¯0J > E W A�QUB APE���A�B�G#NTAPDFEKB­¡ W g G�JMD�B : ��APECEKA oX=?q�� LTD�\PEKJULTD�D�ASAPD >-@A�BiA�G W
¡ @A�E @A > LTN�eAPD�A(A�E�QMA�B \PLTghg W D�JU\fG�EiJMLTD�B�BiA � LTDFE­��A � G��\�LTDcG#BZd-D�\H¡ > L#D�A :

;



� � ��� 
�� ��� �

� � ��	� � � � ����
�� � � �	� � �

���	� 
 ������ ���
� � ��� 	 � 
�������� � ��� �
��������� ������� �"!$#&%'��()�����+*-,/.��0*�!21

� ASD�LTg�  > A W0¬ E > Gf¯�G W0¬ LTDFE @APE @A >-@AfG#QUJMB @APB­B W�> \�A�EiEiA�D�L#EiJMLTD � Y G#NTAPDFEpA�E�JUQ�A�D >-@A�B W QUEiAS��A(D�LTg�[
  > A W BCA�Bp� @AP��D�J<EKJULTD�B :354�68789 � @AP��D�JUE W D G#N#A�DFE \�LTghghA @APEKG#DFE;: W D�A APD�EiJUE @A QMLTNTJU\�JUA�QMQUA ¥.A > BiJUBCEKG#DFEKA{� @A���J @A�A eG W D   W E
Bi¥ @A�\�J<��^ W A=<�� 3?>A@CBD>AE \�L#D�BiJU��eA > A QUA�BOG#NTA�DFEiB�\�L#g�ghAF:C��A�BO¥ > L#N > G#ghghA�B JMD � L > g�G�EKJU^ W A�B4^ W JRBiJ<[
g W QUA�DFE­QMAPB > APQ�G�EiJMLTD�B ¡ W g G�JMD�APB A�D � G#JMBiG#DFE ��A�B­\H¡�L#BiA�B�^ W6Y W D�A(G W E > A�¥.A > BCLTD�D�AR¥.L W�>i> G#JUE � G#J > A=< �
APEHGJILKNMOI�� @AP��D�JUE�Q Y G#NTA�DFE�\�L#g�ghAP: W D�ARA�DFEKJ<E @ARQMLTN#JM\�JUA�QUQMAheGh^ W J�Q Y L#DO¥�A W E�� @APQ @A�N W A > ��A�B�E �G#\H¡�A�BO< :
��A�B�� @A���D�JUEiJMLTD�B BiLTDFEpG#BiBCA�°R¥�G W ¯ > APB �kQMAPB�G#NTA�DFEiB�BCLTDFE�\�LTD�BCJM� @A >-@APB�\PLTg�ghA���APB�B W  �G#Q<EKA > D�A�B ��EHG#D0[
��JUB�^ W A}¥�L W�> G > KQK 6 K"RTS � � A�D�D�JMD�NTB «Tu �pW D G#NTAPD�E A�BZE W D2¥ > LTN > G#g�ghAcG W EiLTD�LTghAO\�G#¥�G# �QMAc��A
\�L#D�E > �LTQUA > BCA�B � G#JUEiBtAPE�NTAPBCEKAPB ��JUQ6BiAS �G#BCASB W�> Q�G�¥�A > \�AP¥�EKJULTDO^ W6Y JMQ6G���ARBCLTDcA�DF¯-J > L#D�D�A�ghA�DFE ��APE�JMQ
A�BZE®eGhQMG�¥.L W�> B W JUEKA�� Y`W DOL W ¥�Q W BiJMA W�> B­LT �¦CA�\PEiJ � B :� G#D�B BCLTDcQMJU¯ > A � � A >  .A > � �NU >AEWVA>AE � @AP��D�JUE­Q Y G#NTAPDFE­\�LTghg�AX: W D�ASA�DFEKJ<E @AS¥�¡Fd-BiJU^ W A(L W ¯-J > E W APQMQUA
;T: ^ W J�APBCE�\fG#¥�G# �QMAS� Y G#NTJ > ��G#D�B W DOAPD�¯-J > LTD�D�A�ghA�DFE �
90: ^ W J�¥�A W E�\PLTg�g W D�JM^ W A > ��J > A�\�EKA�ghA�DFE�Gf¯TAP\(� Y G W E > APB�G�NTA�DFEKB �
l�: ^ W J APBCESg W A�¥�G >XW D A�D�BCA�g� �QUA®��A�EKAPD���G#D�\�A�B 
%BiL W B�QMG � L > g�A(� Y L# -¦CA�\�EKJ � BpJMD���J<¯-JM� W APQMB�L W
� Y W D�A � LTD�\PEKJULTD ��ASBKG�EiJMB � G#\PEiJMLTD �-¯TLTJ > AS��ASB W�> ¯-JMA ��^ W_Y APQMQMA�\H¡�A > \H¡�AceG®LT¥�EiJMghJMBiA > � �

� : ^ W J�¥�LTBiB�eA���AR��APB > A�BiBCL W�> \�A�B�¥ > L#¥ > APB �
�0: ^ W J�APBCE�\fG#¥�G# �QMAS��AS¥�A > \�AP¯#LTJ > 
%g G#JUBt��ASg�G#D�J±eA > AXQUJMghJUE @A�A �rBiLTDcA�DF¯-J > LTD�D�APg�APDFE �
u�: ^ W JTD�A ��JMBi¥�LTBCA?^ W A?� Y`W D�A > A�¥ >-@A�BCA�DFEHGIEKJML#DR¥�G > EiJMA�QUQMA���A?\�A�E�APDF¯0J > LTD�D�A�ghA�DFE 
1A�E @AP¯#A�DFE W APQMQUA�ghA�DFE

G W \ W D�A � �
£0: ^ W J�¥�LTBiB�eA���AR��APB�\PLTg�¥ @APEKAPD�\�APB�A�E�L � > A���A�B�BiA > ¯-JM\PA�B �
¨�: ^ W J�¥�A W E @A�¯TA�DFE W A�QUQMA�ghA�DFE�BiA > AP¥ > L-� W J > A �
«�: ��L#D�E{QUA \PLTg�¥�L > EKA�ghA�DFE}EiA�D�� eG2BiG�EKJUB � G#J > A BCA�B{LT -¦CAP\PEiJ � B ��A�D EKAPD�G#DFE{\�L#g�¥�EiA���APB > A�B [
BCL W�> \PA�B�A�E���APB�\�L#g�¥ @A�EKAPD�\�APB���LTDFE�APQMQUAO��JUBi¥�LTBiA � A�E�APD � LTD�\�EKJML#D ��AOBKG ¥�A > \�A�¥0EKJML#D �r��A
BCA�B > A�¥ >-@A�BCA�DFEHGIEKJML#D�B�A�E­��A�B�\�L#g�g W D�JM\�G�EKJULTD�B�^ W6Y A�QUQMA > A �\�LTJ<E : <

9



= L W�> D�L W B � W DXI	R > K 7 APBCE W D�AtA�DFEKJ<E @AtQULTNTJU\�JMAPQMQUA?G W EiLTD�LTghA�A�E >-@A�G#\PEiJU¯#A :#q Q0¥.L#BiB�eAP��A BiAPB ¥ > LT¥ > APB
\�L#D�D�G#JUBiBKG�D�\�APB�A�E­BiLTDc¥ > L#¥ > ASBKGf¯#LTJ > [ � G#J > AX^ W6Y JMQ6ghAPE�G W BCA > ¯0JU\�AR��A�B�G W E > APB :�q Q³G®Q�G�\�G#¥�G#\PJUE @A���A
\�L#g�g W D�JM^ W A > ^ W A(\PARBCLTJUE�Gf¯#A�\R� Y G W E > A�B�G#NTAPD�EiB­L WOW DOLT¥ @A > GIEKA W�> ¡ W g�G#JUD :

� DcG#NTA�DFE�¥�LTBiB�eA���AR^ W G�E > AS\fG > G#\PE @A > JUBCEiJM^ W A�B�¥ > JMD�\PJM¥�G#QUA�B 	
� Q Y I�� 7�� K �T4�6 > 	 QUA�B�G#NTAPD�EiBp��L#JU¯TAPDFE �A�E > A(\fG#¥�G# �QMAPB���A >-@AfG#QUJMBiA > Q�G®g G�¦CL > J<E @A���A(QMA W�> B­E �G#\H¡�APB
BiG#D�B?JMDFEiA > ¯#A�DFEKJULTD®��J > A�\�EKAt� Y`W D®¡ W g�G#JUD ��L W � Y G W E > A�BrG#NTAPDFEKB :�q QMB ��LTJU¯#A�DFE @A�NTG#QMAPg�APD�E Gf¯TLTJ >W Dc\�A > EKG#JMD ��APN >-@AS��AS\�L#D�E > �LTQUA�B W�> QMA W�> B­G�\PEKJULTD�B A�E�QUA W�> @A�EHG�E�JUD�EiA > D�A :

� QMGPS � M 6 I V=68@ 687��> 	 QMA�BSG�NTA�DFEKBS��L#JU¯TAPDFE �A�E > A®\fG#¥�G� �QMAPB�� Y JUDFEKA > G#NTJ > �_QUL > BC^ W6Y JUQMBXQUA�¦ W NTAPD�E W EKJMQUA��
Gf¯TAP\�� Y G W E > A�B G�NTA�DFEKB APE ��A�Bt¡ W g�G#JMD�B ��G�D�BtQMA�  W E���A >-@APBiL W � > AXQUA W�> ¥ > L# �Q±eAPg�A�APE�� Y G�JM��A >
QUA�B­G W E > APB���G�D�B­QMA W�> B­G#\�EKJU¯-J<E @A�B BCJ�D @A�\PA�BCBKG#J > A :

� QMG E��> I"M 7 6��	687��> 	 QMAPB G#NTAPDFEKB?��LTJ<¯TAPD�E ¥.A > \�A�¯TLTJ > QMA W�> APDF¯0J > LTD�D�A�ghA�DFE 
1^ W J0¥.A W E��A�E > A�QMA�ghLTD���A
¥�¡Fd-BiJU^ W A�� W D W EiJMQUJMBKGIEKA W�> � W D�A�\�L#QMQMAP\PEiJMLTD � Y G#NTAPD�EiB ��JMDFEKA > D�A�E :P:�: ��APE >-@A�G#NTJ > G W EKLTg�G�EKJU^ W A�[
ghA�DFE�eG W DO\H¡�G#D�NTAPg�APD�E�^ W J�B Y d ¥ > L0� W J > G#JUE :

� QMG
	 E�� I"M 7 6��	687��> 	 QUA�B­G#N#A�DFEKB D�A���LTJU¯#A�DFE­¥�G#B BCA W QUA�ghA�DFE >-@A�G#NTJ > � G#\�A eG�QUA W�> A�DF¯-J > L#D�D�A�ghA�DFE �
g�G#JMB�G W BCBiJ �APE > A�\fG�¥�G# �QUA�B � Y A ¬ ¡�JU .A >�W Dc\PLTgh¥.L > EKAPg�APD�EtLT¥�¥�L > E W D APE­¥ > A�D�� > AS��A�B­JMD�JUEKJMGI[
EiJU¯TAPB­^ W G#D��cJMQ6QUA � G W E :

������� � ������� �"!$#&%'��()�����+*-�
�)�$!����� ��� ��� !�� #&,/. �0* ! �21
�0J"Q�G�D�L#EKJULTDc� Y G�NTA�DFE�A�BCEp��JMBC\ W EKG# �QUA(A�Ep��JUBi\ W E @APA��_\PA�QUQMAS��A�S�� S 7��>A4 >�4 � @ 7�6�� I	R > K 7 S(A�BZEX �AfG W [

\�L W ¥ ¥�Q W B�\�Q�G�J > A 	*W D BCd-BZEfeA�ghA g W Q<EKJ<[jG#NTAPD�EiB 
%L W � sOo ��A�BCE W D APD�BiAPg� �QUA4� Y G�NTA�DFEKB�QULTNTJM\PJMAPQMB
L W ¡ W g�G#JUD�B�^ W J6\PLTghg W D�JU^ W A�DFEtAPD�E > A�A W0¬ A�EtE > Gf¯#G�JMQMQUA�DFE A�D�BCA�g� �QMAX¥�L W�>t>-@A�BCL W � > A W D4LT -¦CAP\PEiJ �
\�L#g�g W D : ¤ > Gf¯�G#JMQUQMA > A�D�BiA�g� �QMA®BCJMNTD�J<��A®G W BiBiJ? �JMA�D{\PLTQMQMG# .L > A > ^ W A®D @A�N#L0\PJMA > L W > JU¯�G#QUJMBCA > BCA�QULTD
QMA�¥ > LT �Q±eA�ghA :

¤ > L#JMBtEK¡6eA�ghA�B � LTD���G�g�APD�EKG W0¬2@APg�A > NTAPDFE���A�B�� sOo 	

� q DFEKA > G#\�EKJULTD�B
� ��L-LT¥ @A > G�EiJMLTD
� o \PEKJULTD APE >-@A�G#\PEiJMLTD

� +0, $1�.� + ��/�!#��$%�.� ,
n A�B G#NTA�DFEiB ^ W JkG#N#JMBiBCA�DFE ��G#D�B W Dhg �APg�A BZd-BCEfeAPg�A�¥ > L�¯#L0^ W APDFEt��APB \H¡�G�D�NTA�ghA�DFEiB ��A�\�APQ W J [j\PJ �

APE�\�A W0¬ [j\PJ�JMD � W A�D�\�A�DFE EiL W B"QMAPB�L-\�\ W ¥�G#DFEKB*��A�\PA BZd0BZEfeAPg�A : U >AE=VA>AE � � A >  .A > � ¥ > L#¥.LTBCA�QMG�� @A���D�J<EKJML#D
��APBRJUDFEKA > G#\PEiJMLTD�BXB W J<¯�G#DFEKA��_ �G#B @APA�B W�> \PA®¥ > JUD�\�JU¥.A 	 :CLTD{G#¥�¥�A�QUQMA > G�BiJ<E W GIEKJML#D}� Y JMDFEKA > G#\�EKJML#D W D
A�D�BiA�g� �QMA ��A{\PLTg�¥�L > EKA�ghA�DFEiB >-@APB W Q<EHG#DFEc� W > APN > L W ¥.APg�APD�E � Y G#N#A�DFEKB ^ W JX��L#JU¯TAPDFE�G�NTJ > ¥.L W�>
BKGIEKJMB � G#J > A QMA W�> B LT -¦CAP\PEKJ � B APD EKAPD�G#DFE \�LTgh¥�EKA���APB�\�L#D�E > G#JUDFEKA�B ¥ > L�¯#A�D�G�D�E���A�B > APBiBiL W�> \PA�Bt¥�Q W B L W
ghLTJMD�B�QMJMghJUE @A�APBt��LTDFE­JMQUB ��JMBC¥.L#BiA�DFE�APE���ASQUA W�> B \�LTgh¥ @APEiA�D�\PA�B�JMD���J<¯-JM� W APQMQUA�B : <� J�� @A > A�DFEKBrEjd-¥.APB � Y JUD�EiA > G#\PEiJMLTD�B A ¬ JUBCEKAPDFE ��APE D�L W B G#QUQMLTD�B > A�¥ > A�D�� > Ap^ W APQM^ W APB�\ > JUEfeA > APB ¥ > LT¥�LTB @APB
¥�G > U >AEWVA>AE G���D ��ASQUA�B­JM��APDFEKJU��A >�:

l



� ����$%���8� + !T� � © /0��$���$ | $ �*)+ � +-, �� ³� , n A   W E�� Y W D�G#N#A�DFE�APBCE�Q Y @A�EHG�E(^ W6Y JMQ?¯TA W E�G�ECEKA�JUD�� > A
¥�G > g�J?EiL W BR\�A W-¬ ^ W J Q W JrBCLTDFE®G#\P\�A�BCBiJU �QMAPB : = L W�> G�EiEiA�JMD�� > AhBiLTD   W E �³��AP¥ W JUB�BiL#D @APEHGIE�JUD�JUEiJ�G#Q �
Q Y G#NTAPDFE­��LTJUEt¥�G#BiBCA > ¥�G > ��APB @A�EHG�EiBtE > G#D�BiJ<EKLTJ > APB :�� G�D�B W D BCd-BCEfeA�ghA(g W QUEKJ [ G#N#A�DFEKB ��\H¡�G#^ W A(G#NTAPDFE
G W D{  W E :³n A®¥ > LT �Q±eA�ghA®A�BZES��A�BKGf¯TLTJ > BiJ?QUA�B�  W EiBS��A�BS��J � @A > A�DFEiB(G�NTA�DFEKBSBCLTDFE(\PLTD�\PL > ��G�D�EiBSL W
D�LTD ��\ Y A�BCEZ[�eGI[]��J > A�BiJ�QUA�B LT -¦CAP\PEiJ � B­��A�B�G#NTAPDFEKB­BiLTDFE�\�L#D�E > G#��JM\PEiLTJ > A�B L W D�LTD :
� �>�� K 687 6 � K 	.n A�  W EX� Y`W D G#NTAPD�E o A�BZE�JMD�\�LTgh¥�G�EiJM �QUASG�¯#A�\®\PA�Q W J�� Y W D{G#N#A�DFE�¢ BCJ*QUA�BXG�NTA�DFEKB o
APEX¢ LTDFEX\PLTghg�AR  W EiB > APBi¥�A�\�EKJ � Bp� Y GIEiEKAPJMD�� > A�QUA�B @APEHGIEKBp� @A�\ > JUEiB > APBi¥�A�\�EKJU¯#A�ghA�DFE�¥�G > ¥}A�EX^ �_A�E
^ W AR¥�� � ^ �k\ Y A�BZEC[�eG�[j��J > A�^ W A 	 BKG�EiJMB � G#JUE 
1  W E 
 o �`¥ � �	� � BKG�EiJMB � G�JUE 
%  W E 
 ¢ � ^ � � :

��A�EiEiAp��JUBCEKJUD�\PEiJMLTD�A�DFE > AX  W EiB�\PLTg�¥�G�EKJU �QMAPB A�EtJMD�\�LTgh¥�G�EiJM �QUA�Br¥.A > ghAPE ��AX��J > A�^ W AX��APB G#NTAPD�EiB
BiL#D�E���G#D�B W D�A BCJUE W G�EKJULTD~��A�\�L-LT¥ @A > G�EiJMLTD~L W � Y JUD���J�� @A > A�D�\PA��"BiJ QMA W�> BR  W EKB�BiLTDFE�\PLTgh¥�G�EKJU �QMAPB �
APE­��G#D�B W D�A�BCJUE W G�EKJULTD4� Y G#DFEHG#NTL#D�JMBCg�AXBCJMD�L#D :�n A�B BCJUE W G�EKJULTD�Bt� Y G#DFEHG�NTLTD�JUBighAX¥.A W ¯TAPDFEpghA�D�A > eG
��APB�\PLTD���J<EKB ��LTDFE�QMAPB \fG W BiA�B�¥ > JUD�\�JU¥�G#QUA�BtBCLTDFE 	

�r/2� +0| /���$%��� /� � � +-,f, �� ³��! +-, 	 \H¡�G#^ W A�G#NTA�DFE(��JMBC¥.L#BiA�����G#D�BRBiLTD~A�DF¯-J > LTD�D�APg�APD�E �³��A > A�B [
BiL W�> \PA�B}QUJMghJUE @APA�B : q Q(¥�A W E�B Y G#NTJ > ��A ¯�G#QMA W�> B @A�D�A > N @A�EKJU^ W A�B 
 � A�G#Q ¤ JUg�A�¢tG�EiEiQMA � �t��A~¯�G#QMA W�> �0[
D�G#D�\�J±eA > APB 
%¯TAPDFEKAOG W0¬ APD�\H¡6eA > A�B � �r� Y L W EiJMQMB �*��A4g�G�EiJ±eA > A�B�¥ > A�ghJ±eA > APB � L W ¥�Q W B® �G�BiJM^ W APg�APDFE���A
EKAPg�¥�B 
%¥ > JUBiAS��A > A�D���A�°�[±¯TL W B ��L W � Y A�BC¥�G#\�A :_n L > Bi^ W A(¥�Q W BCJMA W�> B�G#NTAPD�EiB�L#D�E� �A�BiL#JMD���A�B�g �APg�APB> APBiBCL W�> \PA�B �_G W g �A�ghA�g�L#g�APD�E­A�E�G W g �APg�A�APD�� > L#JUE ����A�B�BiJ<E W G�EiJMLTD�Bt��AS\�LTD ��JUE�G#¥�¥�G > G�JMBiBCA�DFE :

�r/}�³�k��$1����� + !T/ © /�!F$%��)+ � +-, / ��+ �.� ,(© /��®��/ ©�© �k����/� � ��
/�!
� +-, 	 JUQkB Y G#NTJUE ��A�BKGf¯TL#J > BiJ W D
G#NTAPDFEp¥�A W E�A �_AP\PE W A > BCA W Q³QMG®E �G#\H¡�AR^ W6Y L#D�Q W J³Gh��APg G�D�� @AS� Y G#\�\PLTg�¥�QMJ >P:�� G#D�B­QUA�\fG#B�\�LTDFE > G#J > A��
JMQ�G� �A�BiL#JMD ��APB G W E > A�B4¥�L W�> ¥�G > ¯#A�D�J > eG�BiLTD   W E : ��APEiEiA{BiJUE W G�EiJMLTD �rBiG#D�B4ghA�D�A > QMAPB4G#NTAPD�EiB
eG���APB�\�L#D���JUEiB �"¯#GOD @A�\PA�BiBCJUEiA >�W D�A�JMDFEKA > G#\�EKJULTD 	 ¥.L W�> ^ W LTJ g�A�� @APEiL W�> D�A > G#J<[<¦CA ��A�ghLTD   W E®A�E
� @AP¥.APD�BiA > G#J [U¦CAS��A�B > A�BiBCL W�> \�A�B�¥.L W�> E Y G#JM��A > a
o ��D���A >-@APBiL W � > A�\PA�B�\�LTD���JUEKB �kJMQ³A ¬ JMBZEKA(��J�� @A > A�DFEKB�\�LTgh¥.L > EKAPg�APDFEKB ��EiA�QMB�Q�G�QML#J"� W ¥�Q W B � L > E �

Q Y G >  �JUE > G#NTA�APE�Q�G®D @APNTL-\�J�GIEKJML#D�^ W A(D�L W B�G# �L > ��A > LTD�B���G#D�B­QMA�¥ > L0\H¡�G#JMD \H¡�G#¥�JUE > A :

�r/ !T�6� © )+ �I/0��$1���
��L W BXGf¯TLTD�BX\�J<E @AR\�J<[]��A�BCB W B W D�A�D�L#EKJULTDOJUg�¥�L > EHG#DFEKAS¥�L W�> QMA�Bp� sOo 	 QMGh\PL0L#¥ @A > G�EKJULTD : ��L W B

G#QUQMLTD�B g G�JMDFEKAPD�G#DFE Q�G�� @AP��D�J >�: ��L W B­Gf¯TL#D�B­��JUE ^ W AS^ W G#D��OQUA�Bt  W EKB­��A�B�G#N#A�DFEKB @APEKG#JMAPDFE \�LTgh¥�GI[
EKJU �QMAPB ����A W0¬ BCJUE W G�EKJULTD�BtBCAR¥ > L-� W JMBiG#JMAPDFE 	
� @�� 6 K � 6 � �>AE > KNM > 	 ^ W G#D���QUA�B > APBiBiL W�> \PA�B APE QMAPB�\PLTg�¥ @APEKAPD�\�APB���APB G#NTAPDFEKB�BCLTDFEtB W�� BKG#DFEKAPB �0JMQMB
D Y LTDFE�G W \ W DO �A�BCLTJMD ��AS\PLTg�g W D�JM^ W A >�:

� @ IHM � � 	 �>AE I 7 6 � K 	 ^ W G#D��RQMAPB³G#NTAPD�EiB�D�Ar¥.L#BiB�eAP��A�DFE�¥�G#B³QMAPB > APBiBiL W�> \PA�B"APE��IL W QMA�B�\PLTgh¥ @APEiA�D�\PA�B
D @AP\�APBiBKG�J > APB�eG�QMG >-@A�BiL#Q W EiJMLTDR��A�QUA W�> ¥ > LT �Q±eAPg�A ��JMQUB"��LTJU¯#A�DFE?G#QUL > B"B Y L > NFG#D�JUBiA > ¥�L W�> ¥�G > EKG#NTA >> A�BiBCL W�> \�A�B�APE�\�L#g�¥ @A�EKAPD�\�APBpG���Dc� Y G�ECEKAPJMD�� > ASQMA W�>   W E :

�



� Y A�BZE�\PAPEiEiA�L > NFG#D�JUBKG�EiJMLTD JUD�� W J<EKA ¥�G > QMAPBhJUD�B W � BiG#D�\PA�B���APB�G#N#A�DFEKB�^ W A�D�L W B�G#¥�¥�A�QUQMA > LTD�B
\�L-LT¥ @A > G�EiJMLTD :�n A�B�Gf¯#G�D�EKG#NTAPB�GIEiEKAPD�� W B�BiL#D�E�D�L#g�  > A W0¬ 	
� I��LR 4 > K 7 I 7�6 � K � > S 	 >AE�� �TEA4 ILKNM > S R @ �LV I @ > S � �XS��	S 7��>A4 > 	 ¥�G > G#g @A�QUJML > G�EKJULTD���APBp� @APQ�G#JUB ��A>-@A�¥�LTD�BiAS¥�G > A ¬ A�gh¥�QMA :
� I 4 �>A@ 6 �TE I 7 6 � K � > @ I 7 �T@��>AE ILKNM > I���� 	JILKQK > S 	 \ Y A�BCEtQMA�\fG#Bt��A > LT �L#EiB A ¬ ¥�QML > G�EKA W�> B ��Gf¯TAP\ W D
BCA W Q > L# .L#E �TEKL W EKA­¥�G#D�D�A�ghAPEr��D eGRQ Y A ¬ ¥�QML > G�EKJULTD :Ts G#JMB Gf¯TAP\p¥�Q W BiJUA W�> B > LT �L#EKB �FJMQ�APBCE EKL W E
eG � G#JUES¥�LTBiBCJM �QUA�� Y JUg G�NTJMD�A >�W D�A >-@A�L > NFG#D�JMBKGIEKJML#D ��A QMGc\PLTQMLTD�JMA®A�D \fG#BR��Ah¥�G#D�D�A���AhQ Y W D
��APB­BiJMAPD�B :ko JMD�BCJ ��Q Y A ¬ ¥�QML > G�EKJULTD4¥�L W�>i> G#JUEtBiAS¥.L W�> B W JU¯ > A :

� I 4 �>A@ 6 �TE I 7 6 � KJS 6 K � 6��	6 � � >A@8@ > S � > S I	R > K 7 S 	 A�QMQUA�¥�A W E �A�E > A®L# �EKAPD W Ah¥�G > Q�G BC¥ @A�\PJ�G#QUJMBiG�EKJULTD :��Y G W E > A�B³G�g @APQMJML > G�EiJMLTD�BkBCLTDFE³ �JMAPDRAPDFEKA�D�� W APDF¯0JUBKG#N#AfG# �QUA�B ��\�LTghg�A*Q Y @A�\H¡�G#D�NTA?��A?\�L#g�¥ @A�EKAPD�\�APB :� G#D�B QMAt\�G#Br��A Q�G�Bi¥ @AP\�J�G�QMJMBiG�EKJULTD�\PA�QUQMA�[]\�J0¥.A W Er¥.A > ghAPECE > A�eG W D�G�NTA�DFEr��A ghJMA W0¬ G�\�\�L#g�¥�QUJ >W DcEjd-¥.A���ARE �G#\H¡�A :.o EiEiA�DFEKJULTDOEiL W EKA � LTJMB�eGhQ Y G W NTghA�DFEHGIEKJML#DcJUD�� W J<EKAR��ARQ�G�� @A�¥�A�D���G#D�\�A���A
Q Y G#N#A�DFE­A�DF¯TA > B�QMA�B­G W E > A�B :

� :P:�: \�APECEKAXQUJMBZEKA­D Y A�BCE�¥�G#B A ¬ ¡�G W BZEKJ<¯TA��0APE ��ApD�L W ¯TA�G W0¬ Gf¯#G�D�EKG#NTAPB�¥�A W ¯#A�DFE­G#¥�¥�G > G � �<E > A�Gf¯#A�\
Q Y @A�¯TLTQ W EKJULTD4��A�B�� sco�:

q DFEiA > G�\PEKJULTD A�E�\PL0L#¥ @A > G�EKJULTD ��A�B�G�NTA�DFEKB(��LTJ<¯TA�DFE(¥.A > ghAPECE > A�G W BCd-BCEfeA�ghA�� Y G#NTJ > ��AhQ�G � G��\PLTD
Q�G�¥�Q W BpG W EKLTD�LTg�AR¥�LTBiBCJM �QUAR¥�L W�>�>-@APBiL W � > A W D}¥ > L# �Q±eAPg�A :k� A(g �A�ghA��k\�APQ�Gh��LTJUE�¥�A > g�A�EiE > A W D�A
ghA�JMQUQMA W�> A >-@AfG�\PEKJ<¯-JUE @ASG W0¬ BiJ<E W GIEKJML#D�B D�L W ¯#A�QUQMA�B :
� +0, /�!#��$%��� ,®+ �h� )+ /�!#��$1��� ,

��L W B Gf¯TLTD�B ¥ >-@APBiAPD�E @A QMAPB*Gf¯�G#DFEHG#N#A�B*��A�Q Y W EiJMQMJUBKG�EiJMLTDp��A�¥�Q W BiJUA W�> B G#N#A�DFEKB :Ts G�JMB"D�L W B�D Y Gf¯#LTD�B
A�D�\�L > A > JMAPD~��JUE���A®QUA W�> JUDFEKA�QUQMJUNTA�D�\PA :.n A�BSBCd-BCEfeA�ghA�BRg W Q<EKJ<[jG#NTAPD�EiBpBCLTDFE(\PLTgh¥.LTB @A�B���A���A W0¬ � GI[
ghJMQMQUA�Br¥ >-@A�BiAPDFEHG#DFE W D�ApN > G#��G�EKJULTD ��ApQ Y JMDFEKAPQMQMJUNTA�D�\�A­JMD���JU¯-JM� W A�QMQUA 	 QUA�B � sOo >-@A�G#\PEiJ � B APE QUA�B � sOo
\�L#NTD�JUEiJ � B :
� +0,{3�587 � )+ /�!#��$ �j, q Q B Y G�NTJUER��APB®� sOo QMAPBR¥�Q W BRBiJUg�¥�QUA�B :³n APB�G#N#A�DFEKBRD�A ��J��*eA > APDFE�¥�G�B(��APB
¥ > LTN > G�g�ghA�BSBiJUg�¥�QMA�B :�q QMBRBiLTDFE�\�LTgh¥.L#B @A�BR� Y W D�APD�BiAPg� �QMA���Ahg @A�EK¡�L-��A�B(��LTDFE(QMA�B(G#¥�¥�A�QUB(BCLTDFE
¥ >-@A�� @A���D�JMB :�� D BKG#J<ER^ W AhEiA�QMQUA®g @A�EK¡�L-��AhG#¥�¥�A�QUQMA®EKAPQMQUA�G W E > A���A�E�G#JUD�BiJ?��A�B W JUEiA :"n?Y G#N#A�DFE ����L#D�\
QMARBCd-BZEfeA�ghA��_D�A�¥�A W EX¥ > APD�� > A�� Y JUD�JUEiJ�G�EiJU¯#A�B :�q Q"BiA�\�LTDFEKAPDFEKA®��A >-@AfG�NTJ > ��� Y L�eW BKG�^ W G#QUJU��\�G�EKJULTD ��A>-@A�G#\PEiJ � : �0J?QUA�BCd-BCEfeA�ghA�G >C> JU¯#A���G#D�B W D~\fG#BR^ W JrD Y Gc¥�G#B @APE @Ah¥ >-@AP¯ W �"JMQ?BCA� �QML-^ W A :�q Q � G W ER��L#D�\
A�DF¯-JMBiG#NTA > ��A�B�G#NTA�DFEiB�¥�Q W B @AP¯#LTQ W @A�B :
� +0,�365�7 !T� � ��$ ��$ �j, � G#D�B \PAPEiEiA � G�g�JUQMQMA �FLTD E > L W ¯TASQMAPB­G#NTAPD�EiB­��L#E @APB­��AS �G#BiAPB���AR\PLTD�D�G�JMBZ[
BKG�D�\�APB ����A( �G#BiAPBp� Y G#\PEiJMLTD�B�A�E���A(QMG#D�NFG#N#A�B @AP¯#LTQ W @APB�EiA�QMB­^ W A �XVSs�n � �S§ � «#«��±:�q QUB�BCLTDFEXG W EKL�[
D�LTghA�B �_A�ES¥�Q W BXG#¥�EKAPB�eG�JMgh¥ > L�¯-JUBiA > ^ W A®QMA W�> BX\PLTD�N @APD6eA > A�B : ¢�JMAPD B �W�> ��JMQUBp¥�A W ¯#A�DFER��JMBC¥.L#BiA > ��A
¥�Q W BXL W ghLTJUD�B�:C� Y JUD�EiA�QUQMJMN#A�D�\PA=< BCA�QULTD}QMAPBX �A�BiL#JMD�BX� W BCd-BCEfeA�ghA : �0L W ¯TAPD�E ��Q Y JMgh¥�Q�G�D�EKG�EKJULTD4� Y W D
L W ��A W-¬ G#QMNTL > JUEi¡�ghA�B�JUBiB W Bh��AOQ Y`qjo B W�� BiA�DFE�G#g�¥�QMA�ghA�DFE}eG{QMA W�> ¥.A > ghAPECE > A ��A >-@APBiL W � > AcQMAPB
¥ > LT �Q±eAPg�APB­G W0¬ ^ W A�QUB�JUQMBtBCLTDFE�\�LTD �%> LTDFE @APB :
n APBr� sOo ¥�A W ¯#A�DFE ��LTD�\ �A�E > A­G#��G#¥�E @A�B �T� W ¥�LTJMDFE?��A ¯ W A���AtQ�Gp\PLTgh¥�QMA ¬ J<E @A ��A�B > G�JMBiL#D�D�A�ghA�DFEiB

^ W6Y JMQMB ¥�A W ¯#A�DFE­¥ > L-� W J > A ��G W-¬ ¥ > LT �Q±eA�ghA�B ^ W_Y JUQMB ��LTJU¯#A�DFE >-@A�BiL W � > A :�n A�B � sOo BCLTDFE W D�A >-@A�¥�LTD�BCA
�



eG ��APB�¥ > LT �Q±eAPg�APB ��A�\�LTD�\PA�¥�EiJMLTD ��JMQUB > A�¥ >-@A�BCA�DFEKAPD�E W D�A}D�L W ¯#A�QUQMA}G�¥�¥ > L-\H¡�A}��A}Q�G >-@A�BCLTQ W EKJML#D
��APBp¥ > LT �Q±eAPg�APB :k§ D}A �_A�E �kQ�G®¯-JMAR\�L W�> G#DFEKARD�L W B � L W�> D�JUE W DOD�LTg�  > A(JUg�¥�L > EHG#DFE­� Y A ¬ A�gh¥�QUA�B���A
BCd-BZEfeA�ghA�B�^ W Jt¥�A W ¯TA�DFE �APE > A G#¥�¥.APQ @A�B :Cg W Q<EKJ<[jG#NTAPD�EiBO< :³q QtB Y G�NTJUE���A�B @A�\PLTBCd-BZEfeA�ghA�B �?��A�B®\H¡�G � �MD�APB
��A�¥ > L-� W \�EKJML#D > L# .L#EiJMB @A�A�B(��G#D�B(QMAPB W BCJMD�APB �*��A�B(¯#LTJUE W�> APB�B W�> Q�G > L W EKA � :P:�: �0L W ¯#A�DFE �?QUA�ghL0�6eA�QMA
g W Q<EKJ [ G#NTAPDFEKBtB Y JUg�¥�LTBiA�D�G�E W�> A�QUQMA�ghA�DFE :

n A�Bp� sOo ¥ >-@APBiAPD�EiA�DFEpE > LTJUB JMDFE @A > �A�EKB­¥ > JUD�\�JU¥�G W0¬�	
� n G®��JMBZE > JM  W EiJMLTD4��ARQMG�\�LTD�D�G#JMBCBKG#D�\�A
� n G®��JMBZE > JM  W EiJMLTD4� W BiG�¯#LTJ > [ � G#J > A
� n G®¥ W JUBiBKG�D�\�AR��AS\fG#QU\ W Q

�r/���$ , ���I$��* ���$%�.� � +(| /�!T�����³/�$ ,f, /��"! + n Gt��JMBZE > JU  W EiJMLTDX��A?Q�Gt\�L#D�D�G#JUBiBKG�D�\�Ar¥ >-@A�BiAPDFEKArQ Y JMDFE @A > �A�E
��ArD�Ar¥�G#B³LT �QMJMN#A > QUA�B"G#NTAPD�EiBteG�BCA >-@A �f@A > A > eG W D�Ar �G#BCA ��A \PLTD�D�G�JMBiBiG#D�\PA�B W D�JM^ W A :In A EiA�gh¥�B³� Y G#\�\#eA�B
eG�\�A�B�\�LTD�D�G#JMBCBKG#D�\�A�B�A�BZEXG#JUD�BiJ�B W ¥�¥ > JMg @A :k=?> APD�LTD�B�Q Y A ¬ APg�¥�QUAS��A�BpG#NTA�DFEiB�A ¬ ¥�QML > G�EKA W�> B :.= Q W E �L#E
^ W Ap��A�EKL W ¦CL W�> B > A�D�� > Ap\PLTg�¥0EKA®eG W D�A� �G#BCAp��A�\�LTD�D�G#JMBCBKG#D�\PA�B ��JMQUBrNFG > ��A�DFE�QUA W�> B�JUD � L > g�G�EiJMLTD�B :
��A�B�JMD � L > g�G�EKJULTD�Bt¥�A W ¯#A�DFE �A�E > A > APg�L#D�E @A�APB >-@APN W QUJ±eA > A�ghA�DFE ��A�Ep��G#D�B�\�A�\�G#B �kJUQ�D Y dOG W�> G�¥�G#B���A
¥ > LT �Q±eAPg�APB���A4\PLTg�g W D�JM\�G�EKJULTD �³¥ W JUBi^ W A Q�GO��A�g�G#D���A4� Y JUD � L > g�G�EiJMLTD~¯0JUA�D�� > G}� W BiL#g�ghAPE���A
Q�G®¡�J @A > G > \H¡�JUA :�n APBpG#\P\#eAPB�\PLTD�\ W�>i> APDFEKBpBCLTDFE�B W ¥�¥ > JMg @A�B :�� A�¥�Q W B ��A�DOBiA > APD�\�LTDFE > G#DFE �kQUA�B�G#NTAPD�EiB
¥�A W ¯#A�DFEXB Y @AP\H¡�G#D�NTA > QMA W�> B­\PLTD�D�G#JUBiBiG#D�\�APB > A�Bi¥�A�\�EKJ<¯TA�B �_LT 0EKA�D�G#DFEXG#JUD�BiJ���A�B�JMD � L > g GIEKJML#D�BtB W�> QMG>-@APNTJML#D~¯#LTJMBCJMD�Ah^ W J QUA W�> BiA > LTDFE�¯ > G#JMghA�DFE W EKJUQMAPB :³q QrD Y G W�> G#J<ERA�D�A �_A�E�BiA > ¯-JReG > JUA�D ��A�QUA W�>R> A [
��APBi\�APD�� > A�QMAPB�\�LTD�D�G#JMBCBKG#D�\PA�B > APQ�G�EiJU¯TAPB}eG{Q Y G W E > A4A ¬ E >-@A�ghJUE @A � W ��LTg�G#JUD�A eG{A ¬ ¥�QML > A >P:?q \�J � QMAPB
\�L#D�D�G#JUBiBKG�D�\�APB�BCA > L#D�E � L > g G#QUJMB @A�A�B BiL W B�QMG � L > ghA�� Y W D�AR\fG > EKA�� W EKA >i> J<EKLTJ > A :

�r/��"$ , ���I$��� ³��$1���~�� , / ����$1�fy � /�$%� + ��APECEKA���JMBZE > JU  W EiJMLTD®APBCE @AP¯-JM��APDFEKAp��G#D�B QMA \fG�B ��APB \H¡�G � �MD�APB
��A ghLTDFEHG#N#A���G#D�B?QMA�B W BiJUD�A�B?G W EKLTghLT �JUQMAPB :�q Q�D Y A ¬ JMBZEKA­G W \ W D > LT .L�E?\fG#¥�G# �QMA���A � G#J > A�QUAtghLTDFEHG#NTA
BiA W Q ��g�G#JMB�BiJ�D�L W B�\�LTgh¥�G > LTD�BpQUA�B > LT �L#EKB�eG ��APB�G#NTAPD�EiB �.\�A W-¬ []\�J�BKGf¯TAPD�E(G#\P\�LTgh¥�QUJ > ��A�B�E �G#\H¡�APB
JMD���JU¯-JM� W A�QUQMA�Br^ W J6¥�G > EiJM\�JU¥.APDFEtG W ghLTDFEHG�NTAp� Y W D�A�¯TLTJ<E W�> A :�o�W \ W D G#NTA�DFE D�AX¥.A W E QUA � G#J > A���g�G#JMB
QMA�BZd-BCEfeAPg�ARA�DcA�BZE�\fG#¥�G� �QMA :

�r/ ©  "$ ,�, /��"! + � + !T/ | !F | ��APECEKAX��JMBCE > JU  W EKJULTD APBCE­��APBCEiJMD @APA eG�¥.A > ghAPEiE > ApG W0¬ G�NTA�DFEKB���AXEKJ > A >
¥�G > EKJUA���AOQ�G ¥ W JMBCBKG#D�\PA ��A�B >-@A�BCAfG W-¬_:t=rW JMBi^ W A�D�L W B�BiGf¯TLTD�B4^ W6Y Gf¯TAP\ W D >-@APBiAfG W ¡ @APE @A > LTN�eA�D�A �
��APB(¥�A >�� L > g�G#D�\PA�BSBiJUg�JUQ�G#J > A�B®eG4\�APQMQMAPBS��A�\�A > EHG#JUD�A�BSg�G#\H¡�JUD�A�BS¥�G > G#QMQ±eA�QUA�B �.A�D{EKAPg�¥�BS��A�\�G#QM\ W Q �
¥�A W ¯#A�DFE��APE > A�LT �EiA�D W A�B ��D�L W B­G�QMQML#D�B APD4EKJ > A > ¥�G > EiJMA :�n?Y G�¥�¥ > L-\H¡�A�g W QUEKJ [ G#N#A�DFEKB ��LTJ<Et¥�A > ghAPECE > A
��A ��JUBi¥�A > BiA > B W�> QMA >-@APBiAfG W ��APBrG#NTAPD�EiB?\fG#QU\ W QMG�EKA W�> B : ��A W0¬ [j\�J�¥�A W ¯TA�DFE �APE > A BCJMgh¥�QMAPB*L W Gf¯TL#J > ��APB
D�L#EiJMLTD�B���A�Q�G4\H¡�G > NTA���A�Q�G4g G�\H¡�JMD�A �6��A�Q�G4^ W G#DFEiJUE @A®��AhE > Gf¯�G#JMQ > A�BZEHG#DFE eG G#\�LTgh¥�QUJ >�:P:�: ��APECEKA
G#¥�¥�QMJM\�G�EKJULTD ��A�Bc� sco BiA BiJ<E W A eG Q�G �%> LTDFEKJ±eA > AO��A Q�G ¥ > LTN > G#ghg GIEKJML#D ¥�G > G#QUQ±eAPQMA : n A�B�EiA > g�APB
� Y @AP¯�G#Q W G�EKJULTD4��APB�¥�A >�� L > g�G#D�\PA�B APE�� Y G#g @A�QUJML > G�EKJULTD � W BCd-BZEfeA�ghARBiA > LTDFE > A�¥ > JMB�eG®\�AS��L#g G#JUD�A :

��� � ��� � 
���� � 
 ���
	 �
s G#NTJU^ W A A�BCE W D�Ac¥�Q�G�EiA�[ � L > ghA���A4� @A�¯TA�QULT¥�¥�A�ghA�DFE���A BCd-BCEfeA�ghA�Bhg W QUEiJ<[jG#NTA�DFE ��� @A�¯TAPQMLT¥�¥ @A�A

¥�G > Q Y @A�^ W JU¥.A�� sOo � � W n�q � n eGhQ Y W D�JU¯#A > BiJUE @A(��A n JMQMQUA ;T:�n APBp\PLTD�\�AP¥�EKB � L#D���G#ghA�DFEHG W0¬ ��A�\PAPEiEiA
u



¥�QMG�EKA [ � L > g�A LTDFE � G#JUErQ Y L# -¦CAPE ��A�Q�G�EK¡6eAPBiAp��Ap� : ¢ A�D�BiG#JM��� ¢�APD�BKG�JM� «T« �-¢�APD�BKG#JU� «T£�� BiL W EKA�D W AXG Wn�q � n?:�§ QMQUA�\�LTD�BZEKJ<E W ASQ Y W D ��APB�¥ > JMD�\�JM¥�G W0¬ Ei¡6eA�ghA�B­��A > AP\H¡�A > \H¡�A���ARQ Y @AP^ W JM¥�A :

5 ����$���/���$%��� ,
�0A�B�g�L#EiJU¯�G�EiJMLTD�B @A�EHG#JUA�DFEO��A � L W�> D�J > W D \�LTDFEKA ¬ EKA���\ Y A�BZEC[�eG�[j��J > A W D A�DF¯-J > LTD�D�APg�APD�E � W D�A

g @APEK¡�L0��L#QMLTNTJUASAPE W D QMG#D�NFG#N#A�� � G#\�JUQMJUEKG#DFE�QMA�� @A�¯TAPQMLT¥�¥�A�ghA�DFES��A®� sOo APEX��LTD�\®� Y G#NTAPDFEKB : ��APEiEiA
\fG�¥�G#\�J<E @A�B Y G#¥�¥ W JMASB W�>�� ¥�LTJMDFEiB 	

� � G#\PJMQMJ<EKA > Q Y L > NFG#D�JUBKG�EiJMLTD���A�B³G�NTA�DFEKB³��G�D�B W D(� sOo ��APE³A�DS¥�G > EKJU\ W QUJMA >_>-@AP¥.L#D�� > ArG W ¥ > LT �Q±eA�ghA
� W \H¡�LTJ ¬ ��ARQ�G�BZE >CW \PE W�> AR� W � sOo�:

� � Gf¯TL > JMBCA > Q�G >-@A W EiJMQMJUBKG# �JMQMJ<E @Ar��APB G�NTA�DFEKB 	 QUA � @AP¯#A�QML#¥�¥.APg�APDFE � Y`W D�G#NTAPDFE ��LTJUE �A�E > A­G W g�G ¬ J<[
g W g JMD�� @A�¥�A�D���G#DFEp� W � @A�¯TA�QULT¥�¥�A�ghA�DFE�� Y W D 
1A ��
1G#¥�¥�QUJM\�G�EKJULTD � � sOo ¥�G > EiJM\ W QMJUA > 
ZeA > A � :

� ¥ > LT¥.L#BiA >­W DcA�DF¯-J > LTD�D�APg�APDFE���AR� @AP¯TAPQMLT¥�¥.APg�APD�E�APE���AS� @AP¥�QML#JMA�ghA�DFE ��A�B�G#NTA�DFEiB :
� ¥�L > EKG# �JMQUJUE @ApAPE­��JMBCE > JU  W EKJULTD4B W�>�>-@A�BCAfG W6:
� BiAS �G�BiA > B W�>�W DOQMG#D�NFG#N#AXA ¬ JMBZEHG#DFE 
1D�AR¥�G#B >-@A�JUDF¯TA�DFEiA > Q�G > L W A � :

5 / � $ z  +}+-, � | x /�!T���.� � � + � + 5  | ��$�y 7���+ ��� ��$T)+ ��/��I! �³��w � ���

� D(� sOo APBCE³L > NFG#D�JUB @A�eG BKG \ >-@AfGIEKJML#D�A�D W D�A?¡�J @A > G > \H¡�JUA?BCE > JM\�EKA � Y G#N#A�DFEKB :�n APB³QMJMAPD�B6¡�J @A > G > \H¡�JU^ W A�B> AP¥ >-@APBiAPD�EiA�DFErQMAPB*\�G#D�G W0¬ ��A \�LTghg W D�JM\fGIEKJML#DR¥�G > � @A � G W E*A�DFE > AtG#N#A�DFEKB :Tn A \PLTDFE > �LTQMA A�BZE?��JMBZE > JM  W @A
APEXQ�G BZE >iW \PE W�> A®¡�J @A > G > \H¡�JU^ W A�¥.A > ghAPE���A�QMA � G#\PEiL > JUBiA > APE���A�\�LTDFE > �LTQMA > Q�GhN > G�D W Q�G > JUE @A(��A�\PAPEiEiA
��JUBCE > JM  W EKJML#D :�nrYj@AP¯#LTQ W EKJML#D � W � sOo APBCE���d-D�G�g�JU^ W A 	 Q�G�BCE >CW \PE W�> A®¡�J @A > G > \H¡�JM^ W A�¥�A W E �A�E > A > A [
ghJMBiARA�D�\fG W BCA®G W ¥ > L#��Ep��A > A�Q�GIEKJML#D�B­¥ > J<¯0JUQ @APNTJ @APA�B�
 G#\P\�LTJUDFEHG#D�\PA�B � �_A�EXQUA�BXG�NTA�DFEKBp¥.A W ¯TAPD�E �A�E > A
G�¦CL W E @A�B­A�E > APEiJ >-@APB­��d-D�G#ghJM^ W A�ghA�DFE :

3  ©?+ � �³$ ,�+  "� ,�+ � ,�© )+ !F$1/ | $ , � +-,
� DO��JUBCEiJMD�N W A���A W0¬ BCEHGIE W EiB�� Y G#NTAPDFEKB 	
�����
	���
�����������
 	 JMQ6APBCE®eGhQMG > G#\PJMD�A�� Y`W D�A 
%BiL W B �t¡�J @A > G > \H¡�JMA :
����	������������������� 	 JMQ_A�BCE W D�A � A W JMQUQMAX��ARQMG�¡�J @A > G > \H¡�JMA :n?Y G#\H¡�A�ghJMD�APg�APD�EO��APB}g�APBiBiG#NTA�BOAPEOQMA{\�L#D�E > �LTQUA BCLTDFE eG Q�G \H¡�G > N#A ��APB�B W ¥.A > ¯-JMBCA W�> B :�� D

G#NTAPDFE4¥.L#BiB�eAP��A ��APB4\�LTgh¥ @APEiA�D�\PA�B � JMQ�G W D�A}E �G#\H¡�A eG�G#\P\�LTgh¥�QUJ > ��LTDFE4Q�G >-@A�G#QMJUBKG�EiJMLTD > A�^ W JUA > E
Q Y A ¬ ¥�QULTJUEKG�EKJULTD ��APB�\�LTgh¥ @A�EKA�D�\�A�B�^ W A Q Y G#NTAPDFE�¥�LTBiB�eA���A L W D�L#D : � D�g @A�\�G#D�JMBCg�Ah��Ah� @A�Q @A�NFGIEKJML#D
��AS\�L#g�¥ @A�EKAPD�\�APB�APBCE���LTD�\SghJMBtAPDO¥�QMG#\�A :

� )+-| )+�� /���$%��� � + !T� � © )+ � + �"! +-,
=?> A�D�LTD�B�Q Y A ¬ A�gh¥�QMA���A�Q�G � JMN W�> A 9-:U; ��Q Y G#NTA�DFE�� �(��L#JUE­G#\P\�LTgh¥�QUJ >�W D�A�E �G#\H¡�ASD @AP\�APBiBiJ<EHG#DFE�QMAPB

\�L#g�¥ @A�EKAPD�\�APB � � � ��A�E ��! :n Gh\PLTg�¥ @APEKAPD�\�A � APBCE�\�L#D�D W A(APDOJUDFEKA > D�A���JUQ6D Y d G���LTD�\S¥�G#B­��AS¥ > LT �Q±eA�ghA :n G�\�LTgh¥ @A�EKA�D�\�A � �RA�BZE­¥.L#BiB @AP� @A�AS¥�G >tW DcG#NTAPD�E :ZA�D0[]��A�BCBiL W B�<���A�Q W J ��� �SQ�G�� @APQ±eAPN W A���LTD�\ eG�^ W J
��AS� > LTJUE :§ D > AP¯�G#D�\H¡�A��³Q�G�\�LTgh¥ @APEiA�D�\PA �"! D Y A�BCER¥�LTBiB @A�� @APA�D�J ¥�G > � � �6D�J ¥�G >�W D~G#NTAPD�ES^ W6Y JMQ*B W ¥�A > ¯0JUBiA �
� �SE > G#D�BCg�A�E­��LTD�\ W D�A > AP^ W �APEKAR��A >-@AfG#QUJMBKGIEKJML#D~eG®BiLTD B W ¥.A > ¯-JMBCA W�> ��^ W J >-@AP¥�eAPEiARQUAX¥ > L0\PA�BiB W B : �

£



S1

c1

A1

c2

S

c

S2

A2

������� 90:<; � §*¬ A�gh¥�QMAS��AS� @APQ @APNFG�EKJULTD4��AS\�L#g�¥ @A�EKAPD�\�APB :

E > G#D�BCg�A�EReG � ! ^ W J�\�LTD�D�G � �UE W D�G�NTA�DFEt\PLTgh¥ @APEiA�DFE ��� ! G#¥�¥�QMJU^ W A�QUA�g �A�ghA�¥ > L-\�APBiB W B 	 QMG > A�^ W �A�EKA
G >C> JU¯#A eGhQ Y G�NTA�DFE­\�L#g�¥ @A�EKAPD�E�� ! ^ W J�QMG >-@AfG#QUJMBCA :

S1

c1

A1

c2

S

c

S2

A2

������� 90:b9 � §*¬ APg�¥�QMA���AS� @APQ @A�NTG�EKJULTD4��AS\�LTgh¥ @A�EKA�D�\�A�BpGf¯TA�\(G#\P\�LTJUD�EKG#D�\PA :
=?> A�D�LTD�B�g�G#JMDFEiA�D�G#DFE(Q Y A ¬ A�gh¥�QUAh��A Q�G � JUN W�> A 90:m9 	 Q Y G#NTAPDFE � ����LTJ<E�G�\�\�L#g�¥�QUJ >�W D�A�E �G�\H¡�A

D @AP\�A�BCBiJ<EHG#DFE�QMA�B \PLTgh¥ @APEiA�D�\PA�B � � � �(APE ��! :n Gh\PLTg�¥ @APEKAPD�\�A � APBCE�\�L#D�D W A(APDOJUDFEKA > D�A���JUQ6D Y d G���LTD�\S¥�G#B­��AS¥ > LT �Q±eA�ghA :n G�\�LTgh¥ @A�EKA�D�\�A � �RA�BZE­¥.L#BiB @AP� @A�AS¥�G >tW DcG#NTAPD�E :ZA�D0[]��A�BCBiL W B�<���A�Q W J ��� �SQ�G�� @APQ±eAPN W A���LTD�\ eG�^ W J
��AS� > LTJUE :
� ��G®¥.L W�> G#\�\PLTJMDFEHG�D�\�A	� ! ^ W J�A�BZE�\�LTgh¥ @APEiA�DFE �kJUQ_Q W J_E > G#D�BighAPE���J > AP\PEKAPg�APDFE­Q�G > AP^ W �APEKA :

�P�.�*)+ ��
+ �
� A W0¬ JMDFE @A > �APEiB­¥ > JUD�\�JU¥�G W0¬ BCLTDFE®eG�� @A�NFG#N#A > 	
;T:�n G4BiL W ¥�QMAPBiBiAh��A�� @A�¯TA�QULT¥�¥�A�ghA�DFE 	 ^ W J?\�LTgh¥ > A�D��~Q�G >-@A W EiJMQMJUBKG# �JMQMJ<E @A 
1Q Y G�NTA�DFE >-@A�G#QMJUBKG�EiA W�>
D Y G�¥�G#B~eG �APE > A}\�L#D�D W G ¥ > JUL > J � �rAPE4Q Y JUD�� @AP¥.APD���G#D�\PA G#NTAPDFE�
 � sOo ��A�D A �_A�E ��JUQ�B W�� E
� Y Gf¯TLTJ > ��G#D�B QMAS� sco�W D G#NTA�DFE­\PLTg�¥ @APEKAPDFE­BKG#D�B­¥ >-@A�B W ¥�¥�LTBiA > ��A�BKG®QML-\fG#QUJMBiG�EKJULTD���G#D�B­QMA
BZd0BZEfeAPg�A :

¨



90:�n?Y G#\�\ > LTJUBiBiAPg�APDFE���A��kG# �JMQMJ<E @A 	 Q Y G�NTA�DFE >-@AfG#QUJMBiG�EKA W�> ¥�A W EX\H¡�G#D�NTA > �6A�E�QMAPBXG#N#A�DFEKB�¥�A W ¯#A�DFE
�A�E > A >-@A�L > NFG#D�JUB @APB ��\�A�^ W J�JUg�¥�QMJM^ W A W D�A >-@APBiJUBCEHG�D�\�ARG W0¬ ¥�G#D�D�A�B � W D�ASA � \fG#\PJUE @A�
1A�Dc\fG�B ��A
B W�> \H¡�G > NTAR� Y W D�G�NTA�DFE�\�LTgh¥ @A�EKA�DFE � A�E�Q�G�NTAPBCEKJULTD ��ASQ�G®\�L#D�\ W�>C> APD�\�A :

�r/ � � �³/ ��$1!F$%��)+
n Gh��d-D�G�g�JU\�JUE @AXBiASBCJUE W A4eG�E > LTJUB D�JU¯#AfG W0¬ 	
;T: BZE >iW \PE W�> A�Q 	 ¥�G > Q Y G�¦CL W E A�E�QMA > A�E > G#JUE­� Y G#NTAPDFEKB �
90: \PLTg�g W D�JM\�G�EKJULTD 	
� \ >-@AfG�EiJMLTD ��A > APQ�G�EiJMLTD�B � Y G�\�\�L#JMDFEHG#D�\�A�B­¥ > JU¯-JMQ @A�NTJ @A�APB :
� G W EiL�[jL > NFG#D�JUBKG�EiJMLTD�� W � sOo A�D � LTD�\�EKJML#D(��A BiL#D :CA ¬ @AP\ W EiJMLTDJ< 	�>-@AP¥.L#D�BiA G W ¥ > LT �Q±eA�ghAr� W
\H¡�LTJ ¬ ��A�QMG :C �LTD�D�AW<hBZE >CW \PE W�> A�A�E­D�LTD4� @A�EKA > g�JUD�JMBCg�A���A�Q Y L > NFG#D�JUBKG�EiJMLTD�� Y`W D�A�BiAPBiBiJULTD
eGhQ Y G W E > A :

l�: JUD���JU¯-JU� W A�Q 	t@A�\H¡�G�D�NTAR��AS\�LTgh¥ @APEiA�D�\PA�B�A�DFE > A�G�NTA�DFEKB 	�@A�¯TLTQ W EKJ<¯0J<E @AXA�E�G W EKL#D�LTghJMA :

5 / � $ z  + � | x 7 'R�
n?Y`op=rqRs G#NTJM^ W A�APBCE W D�A�B W�> []\�L W \H¡�A ��A � Gf¯�GO^ W Jr¥.A > ghAPERQ�G ��JUBCE > JM  W EKJML#D ��A�B�G#NTA�DFEiB(B W�>>-@APBiA�G W ¡ @A�E @A > LTN�eAPD�A :k§ QUQMA � L W�> D�JUE W DOAPDF¯0J > LTD�D�A�ghA�DFE���AS\�LTD�BCE >CW \PEiJMLTDcAPE�� @AP¥�QML#JMA�ghA�DFE ��A�� sOo

L�eW QUA�B*\PLTghg W D�JU\fG�EiJMLTD�B"¥�A W ¯#A�DFE �APE > A G W \H¡�L#J ¬ BCd-D�\H¡ > LTD�A�BrL W G�BCd-D�\H¡ > LTD�A�BrA�E?L³eW Q�G�� @A�Q @A�NFGIEKJML#D
��A \�LTgh¥ @APEiA�D�\PA�B APBCE�E > G�D�Bi¥�G > A�DFEiA :Tn?Y oX=?q D�A � L W�> D�J<E"¥�G#B*��A�ghL�d#A�D�¥�G > EiJM\ W QMJMA > ��A�NTAPBCEiJMLTD(��A�QMG
\�L#D�D�G#JUBiBKG�D�\�A ����AXQMG > AP¥ >-@APBiA�DFEKG�EKJULTD4��A�B­G W E > A�B L W ��A�Q Y A ¬ ¥ > APBiBCJMLTD4� W \PLTDFE > �LTQMA �0¥.L W�> Q Y @AP^ W JM¥�A
� sOo � ��EiL W E­\�AP\�J³A�BZE�G W D�JU¯TA�G W � W BCA > ¯0JU\�A�eG�g�A�EiE > A���G#D�B­Q Y`o NTA�DFE :n?Y G�NTA�DFE s G�NTJM^ W A G W � @AP¥�G > E�A�BCE�g�JUD�JMg�G#Q �.JMQ D�A�BiG#JUE(^ W6Y G�¥�¥ > APD�� > AcA�E�\PLTg�g W D�JM^ W A�BiJUg�¥�QUA�[
ghA�DFEXGf¯#A�\�BCA�B�BiA�g� �Q�G# �QMA�B :kn A > �LTQMAS� W \�LTD�\PA�¥�EiA W�> ��ARQ Y G#¥�¥�QUJM\fGIEKJML#D4\�LTD�BCJMBZEKA4eGhQ W J³G�¦CL W EiA > QMAPB
\�L#g�¥ @A�EKAPD�\�APB�D @AP\�APBiBKG�J > APBp¥�L W�> ghA�D�A > eG� �JMA�D BiG�E �G#\H¡�A :

n?Y oX=?q APBCE���JUBi¥�LTD�JM �QMAp¯-J�G®QUA���AP  	 ¡FEiEi¥ 	 � ������� : QMJ � : �%> � sOo ��qZV �p§ �

«



� � ��� 
�� ��� �

� ���	�O��� 
 � � � � �*� � �� � � 
 
*����
�� � �

� �	� � ��	� � � � � 	 � 
 � � � ���� 
 	 �	� � ��� 	 �
o ¯�G#DFE���AS¥ >-@APBiAPD�EiA > D�L#E > AS¥ > L#EiL0\PLTQMA ��JUQ6\�LTDF¯-JMAPDFE���AR� @AP��D�J > \�AS^ W6Y APBCE�Q�G®D @APNTL0\PJ�G�EiJMLTD :��Y G#¥ > eAPB(QUA�� >A7 687�
 �LVA>AE 7 �³Q�G4D @A�N#L0\PJ�G�EiJMLTD APBCE �"K > S �>AE 6 > � � > K 7�E >A7�6 > KJS�� � � �> M 9 ILK"R > S � > � � > S�� � >

� �>A4 I E M 9Q> S�� � � � K > K 7 E > 	 E > K � 	 � � E 	JI E��L> K 68E �I �"K I"M M �TE � � 	 � � E M � KNM @ � E > �"K > I � I 68E >��n A(��JM\PEiJMLTD�D�G#J > A��?I E�� �$S S > ¥ > LT¥.L#BiARQ�G®� @AP��D�JUEiJMLTDcB W J<¯�G#DFEKA 	 I EA7 ��I"M 7 6 � K � >H4 > K >AE �I V�� KQK > � K@ > S)R E ILK � > S I � I 68E > S�� @ > S�I � I 68E > S 	 � V=@ 6 � � > S �� A�\�APB���A W0¬ � @AP��D�JUEiJMLTD�B ��\�APQMQMA�� W � >A7 687�
 �LVA>AEA7 D�L W BR¥�G > G � �UE �APE > AhQ�G4¥�Q W BS¥ > L-\H¡�A � W ghL0�6eA�QMA
^ W A D�L W B(¯#L W QULTD�BR¥ > LT¥�LTBCA >�:�§ D�A �.APE ��APQMQUAh¥ > A�D���A�D \�LTgh¥�EKA�Q�G D�L#EiJMLTD~��A � 6 I @ � R�� > APE�\�APQMQMA
� Y I"M M �TE � APD�E > ARQMAPB ��J�� @A > A�DFEKB�¥�G > EKJM\PJM¥�G�D�EiB :
= L W�> QUA�g�LTD���A�JMD � L > g�G�EKJU^ W A��-JMQ_APBCE�D @AP\�A�BCBKG#J > AS��A � L > g G#QUJMBCA > Q�G�D�L#EiJMLTD4��ARD @A�NTL-\�JMG�EKJULTD :0� A

D�LTg�  > A W0¬ E > G�¯�G W-¬ LTDFE @APE @A­ghA�D @APB B W�> QMA­B W ¦CAPE APE JMQ�APD >-@A�B W QUEiA���J�� @A > APDFEKA�B � @A���D�JUEiJMLTD�B?^ W A�D�L W B
G#QUQMLTD�B�¥ >-@APBiA�DFEiA > g G#JUDFEKA�D�G#DFE :

3 9�� I E 7������HE I��DS � ��> G W B «F£ � 	 : n G~D @APNTL-\�J�GIEKJML#D�A�BCEh¯ W A�� ��G#D�B�Q Y`q DFEKAPQMQUJMNTAPD�\�A o�> EiJU��\PJMA�QUQMA� JMBZE > JM  W @APA 
 qjoX� �?\�LTghghA W D4ghL�dTAPD���LTD�D @A�G W0¬ G#NTAPDFEKB�¥�L W�> \�LTghg W D�JM^ W A > APE � G#J > A���A�Bt\PLTg�[
¥ > LTg�JUB ��G���Dc� Y G >i> J<¯TA > eG W D @APEKG�E­� Y G#\�\PL > �Og W E W A�Q6  @A�D @A���^ W A : <
��A�EiEiAO� @A���D�J<EKJML#D APBCE�\PA�QUQMA ^ W J­BiA > G#¥�¥ > L0\H¡�AOQUAc¥�Q W Bh��AcD�L#E > AO¥�A > \�AP¥�EKJULTD JUD�E W JUEiJU¯#Ac��AOQMG

D @APNTL0\PJ�G�EiJMLTD :�§ QUQMA ¯TA W E?BiA > G#¥�¥�L > EiA > eGpQ Y qjoX� � W D®��APB ��LTg�G#JUD�A�B�^ W J�GpQUA ¥�Q W B*JUD�Bi¥�J >-@A Q Y G#¥�¥ > L0\H¡�A
g W Q<EKJ [ G#NTAPDFEKB :�§ QUQMA�¥ > LT¥�LTBCA @A�NFG�QMA�ghA�DFE Q�GRD�L#EKJULTD�E > eAPBtJMDFE @A > APBiBKG�D�EiA � � I"M M �TE � 4 � 7 � >A@?V �> K �>�� � � > :
¢�JUA�D�^ W A4QMG�D�L#EiJMLTD�� Y G#\P\�L > � > APBCEKA eG}� @AP��D�J > ��G W g �A�ghA�EKJ<E > A ^ W A4Q�GOD�L#EKJULTD ��A4\�LTgh¥ > L#g�JUB �
QMAPB�EKA > ghA�B 4 � 7 � >A@ APE V �> K �>�� � � > BiLTDFE®E > eA�B�JMgh¥.L > EHG#DFEiB :�nrY JM� @A�A�� Y G#\P\�L > ��g W E W A�Q�JUg�¥�QMJM^ W AhQMA
\�L#D�BiAPD�EiA�ghA�DFE���AXEKL W B QMA�B­G�NTA�DFEKB­JUg�¥�QUJM^ W @APB �-��LTD�\S^ W6Y JMQ.d4G W D�ASg G�¦CL > J<E @Ap� Y G#N#A�DFEKB­BKGIEKJMB � G#JUEiB :n A�EKA > ghA V �> K �>�� � � > JMgh¥�QUJM^ W AR^ W A®Q�G D @APNTL-\�J�GIEKJML#D}¥.A > ghAPE�� Y @AP\�LTD�L#g�JUBiA > EKA�gh¥�BXA�E > APBiBiL W�> \PA�B
��G#D�BpQ�G >-@APBiLTQ W EKJULTDc� Y`W D}\�LTD ��JUE ��A�EXg �A�ghAS^ W_Y APQMQMAR¥�A > ghAPEpG W0¬ G#N#A�DFEKB�D @A�NTL-\�JMG�EKA W�> B�� Y LT �EiA�D�J >
¥�Q W B � Y G�¯�G#DFEKG#NTA�B�¥�G > QMG®D @A�NTL-\�JMG�EKJULTD :

;��



� > >AE�� �T789Q>AE S � �S§ � «T«�� 	 :K��LTghg�A?QUA�B"G#NTAPDFEKB"BiLTDFE*G W EKL#D�LTghA�B³APE�D�A ¥.A W ¯TAPD�E��APE > ArB W ¥�¥�LTB @A�B
  @APD @AP¯#LTQMAPB � JUQMBS��LTJ<¯TA�DFE®JUD�� W APD�\�A > QUA�B�G W E > A�B®G#N#A�DFEKBOeGOG#NTJ > ��A�\�A > EHG�JMD�APB�g G�D�J±eA > A�B �"A�E®JM\PJ ��QMG
D @APNTL0\PJ�G�EiJMLTD4APBCE�\ > JUEiJM^ W A�¥�L W�> N @A > A > ��A�EiA�QMQUA�B JUD�EiA > � @A�¥�A�D���G#D�\�APB : <
q \PJ �PQMA�B > A�QMG�EKJULTD�B_APDFE > A G#N#A�DFEKB�BCLTDFE�¯ W A�B"\�LTghg�A @APEHG�D�E³\PLTghg�A > \�JMG#QMAPB.¥�G > D�G�E W�> A :�n G­D @A�NTL-\�JMG�EKJULTD

A�BZErG#QUL > B³¯ W A \�LTghghA W D®ghL�dTAPD®� Y L# �EKAPD�J > ��A�B?G W E > A�B?G#N#A�DFEKB W D�\�LTgh¥.L > EKAPg�APDFE ^ W J�D�AtBiLTJ<E ¥�G�B
� L > \ @A�ghA�DFE­QUApghA�JMQUQMA W�> ¥�L W�> A W0¬.:�:P: ��A�EiEiA(� @A���D�J<EKJML#D > A�BZEKAXE > eA�Bt¯�G#N W A�^ W G#DFE�eG�Q�G�D�G�E W�> A�g �APg�A
��A(Q�G�D @A�NTL-\�JMG�EKJULTD :�§ QUQMAR¥ >-@AP\�JMBCA�BCA W QUA�ghA�DFEX^ W APQMB�A�D}BCLTDFEXQMAPB�\�G W BCA�BXA�EXQMAPB�A �_A�EKB :6n?Y JU� @A�AR� Y JMD0[
� W APD�\�A�APBCE�JMgh¥.L > EHG#DFEiA���\fG > D @APNTL0\PJMA > �-\ Y A�BCEtA ¬ G#\PEiA�ghA�DFE \PA�Q�G 	 A ¬ A > \PA >tW D�AXJMD�� W A�D�\PA :0o ghA�D�A >W DOL W ¥�Q W BCJMA W�> B�G W E > A�B�G#NTAPD�EiB�eGh¥ > APD�� > A W D�A�� @AP\�JMBCJMLTDc^ W J³BiA > G���G#D�B�Q Y JMDFE @A > �APE���ARQ Y JMD�JUEKJMG�EKA W�>
��ARQ�G®D @APNTL0\PJ�G�EiJMLTD :�q Q³A�BCE�EKL W E���A(g �A�ghAS\fG#¥�JUEHG�Q�� Y JUD�BiJUBCEiA > B W�> QMA � G#J<E�^ W A(QMG�D @A�NTL-\�JMG�EKJULTD ��LTJUE
�APE > A W D�A > APQ�G�EiJMLTD L�eW EKL W B�QUA�B�G#\PEiA W�> BpBCLTDFEpNFG�NTD�G#DFEKB : ��A(D Y A�BZEX¥�G�B � L > \ @APg�APDFEXG#\P^ W JMB�� Y G#¥ > eAPB
\�A�EiEiAR� @AP��D�J<EKJULTD :

357�E I��$S � �-E > G W B ��	 : n G�D @APNTL0\PJ�G�EiJMLTD4APBCE W D�¥ > L-\�A�BCB W B�¥�G > QMAP^ W A�Q³��APBpG#N#A�DFEKB�B Y G#\�\PL > ��A�DFEXB W�>W DOG >i> G#D�NTAPg�APDFE­g W E W A�Q�¥�L W�> >-@APBiL W � > ARL W @AP¯-JUEiA > ��APB�\PLTD���J<EKB : <
��E > G W BS��LTD�D�A W D�A�� @A���D�J<EKJML#D @APNFG#QMAPg�APDFE�¯#G�N W A�B W�> Q�G�D�G�E W�> A���AhQMG4D @A�NTL-\�JMG�EKJULTD 	�W D ¥ > L�[

\�APBiB W B :�q Q"� @AP��D�JUE���LTD�\�QMG�D @APNTL0\PJ�G�EiJMLTDc¥�G > BiLTD}  W E 	 : >-@APBiL W � > A®L W @A�¯-JUEKA > ��APBX\�LTD ��JUEiBO< : ¢�JMAPD
B �W�> �k\�APECEKAR¯0JUBiJULTDOAPBCE W D}¥�A W}>-@A�� W \�E > JM\�A :_§ QUQMASD�AR¥ > APD��}¥�G#B�A�D}\PLTgh¥�EKARQMAPB�\�G#BpL�eW ��A�BpG#NTAPD�EiB
D @APNTL0\PJMA > G#JUA�DFE ¦ W BZEKA�¥�L W�> G#g @A�QMJUL > A > QUA W�> BiJ<E W G�EiJMLTD ��BiG#D�BX^ W6Y JMQ"d}G�JUE > JMBC^ W A���A�\PLTD���J<E :�q Q � G W E
¥ > A�D�� > A(\PAS\fG#B­A�Dc\�L#g�¥�EiA :

� 6 M B 
 � G > KQK 6 K"RTS 	 : n G�D @A�NTL-\�JMG�EKJULTD�¥�A W E��A�E > AX¯ W AS\PLTg�ghA W D�A > A�\H¡�A > \H¡�A���JUBCE > JM  W @A�AX��G�D�BW DcA�BC¥�G#\�AR� Y G#N >-@A�ghA�DFEKB­¥�L#EKAPD�EiJMAPQMB : <
��A�EiEiA � @A���D�JUEiJMLTD A�BZE�E > eA�B}JUDFE @A > A�BCBKG#DFEKA \fG > A�QUQMA~JMD�BCJMBCEiA B W�> QUA \�G > G�\PEfeA > A���JMBCE > JU  W @A~��A QMG

D @APNTL0\PJ�G�EiJMLTD :T§ D�A �_A�E ��\H¡�G#\ W D ��A�B G#NTA�DFEiB ��A�D�G#D�D�L#D �\fG#DFE BiAPB ¥ >-@APEiA�DFEKJULTD�B � > A�D�BCA�JMN#D�A�QUA�BrG W E > APB
B W�> \�A�^ W6Y JMQ³¯TA W E :6n A(  W EX��D�G#Q @APEHG�D�EX��A�E > L W ¯#A >XW D}G#\�\PL > � g W E W APQ :.n APBp¯TL#QMLTDFE @APBX��A(\H¡�G#^ W A
G#NTAPDFE BiLTDFE ��LTD�\p¯ W APB�\PLTghg�A���A�B \PLTDFE > G#JMDFEKAPBtB W�> Q�G(BCLTQ W EKJML#D : ��A�\�J_¥.A > ghAPE ��Ap��J > Ap^ W A�BiJ.QMAPB
\�L#D�E > G#JUDFEKA�B­BCLTDFEpG�D�EiJMD�L#g�JU^ W A�B ��QMA�¥ > L0\PA�BiB W Bp��ARD @A�NTL-\�JMG�EKJULTD�A�BZE­¯TL W @A4eG®Q Y @A�\H¡�AP\ :

��L#g�ghA(\PA�BX¥ >-@A�\ @A���APDFEKA�BR� @A���D�JUEiJMLTD�B > APBCEiA�DFE ��L W A�B�APEpD�A�D�L W BX\�L#D�¯-JUA�D�D�APDFES¥�G#Bp¯ > G�JMghA�DFE �
D�L W B�¥ > LT¥�LTBiL#D�B­��LTD�\SD�L#E > AS¥ > LT¥ > AS� @A���D�J<EKJML#D4��ASQ�G®D @A�N#L0\PJ�G�EiJMLTD 	n G}D @A�N#L0\PJ�G�EiJMLTD�B Y A �_AP\PE W AOB W�>®W D M � K 7�E I 7 ¥.L W�> ��A�B E > S S � � E M > Sc\�LTghg W D�APB�APE�B W�> ��A�g�G#D���A
� Y W D 6 K 687 6 I 7 > � E :�§ QMQMA >-@A W D�JUE W D A�D�BCA�g� �QMA}��A 	JI E 7�6 M 6 	JILK 7 S}APE BCA}� @A > L W QUAh¦ W Bi^ W6Y eG�\�A ^ W6Y W D
G#\P\�L > ��BKGIEKJMB � G#JMBiG#DFE W D�¥�L W�> \PA�DFEHG�NTA�ghJMD�JUg W g���A(¥�G > EiJM\�JU¥�G#DFEKB�BiL#JUE­E > L W ¯ @A :.n A�Bp¥�G > EiJM\�JU¥�G#DFEKB
\H¡�A > \H¡�APD�EheG®LT �EKAPD�J > QMG�g�APJMQUQMA W�> ApBCLTQ W EKJML#D4¥.LTBCBiJU �QMAX¥�L W�> ¥�G > EHG�NTA > QUA�B > APBiBCL W�> \PA�B ��\ Y APBCEZ[�eGI[]��J > A
\�APQMQUA�^ W J�BKG�EiJMB � G�JUE­G W ghJMA W0¬ EiL W E�QMA�ghLTD���A :

;T;



� � � � � � �� 
 	 � � � � � 	 � 
 � � � � ����� � �

��L W B�Gf¯#LTD�B­¯ W ��G#D�B�QUA�\H¡�G#¥�J<E > A�¥ >-@AP\ @A���A�DFEX^ W ASQMAPB JMDFEKA > G#\�EKJULTD�B A�DFE > ARQMA�B­G�NTA�DFEKB­¥�A W ¯#A�DFE
A�D�NTA�D�� > A > ��A�B�\PLTD���J<EKB ��A�E�JMQ G#¥�¥�G > G � �<ER^ W_Y JUQ APBCE®¥�Q W B�JUDFE @A > A�BCBKG#DFE®��A�QMAPB >-@APBiL W � > A�N > �G#\PA~eG�QMG
D @APNTL0\PJ�G�EiJMLTD ��\ Y A�BZEC[PeGI[j��J > AS� Y JMD�\PJUEiA > QMAPB�G�NTA�DFEKB®eG�\�LTghg W D�JU^ W A > ¥�L W�> E > L W ¯#A >pW D�ASBiLTQ W EKJULTD ^ W J
QMAPB�BiG�EKJUB � G#J<E EKL W B ��L W ^ W J³A�D�BKG�EiJMB � G�JUE­Q�G�¥�Q W ¥�G > E :�o JUD�BiJ ��Q�G�D @A�N#L0\PJ�G�EiJMLTD @AP¯-JUEiAS��A�BCA > A�E > L W ¯TA >
Gf¯TAP\~^ W APQM^ W APB :CB W ¥�A > [jG#NTAPD�EiBO< 
1QUA�B4¥�Q W B � L > EKB � APE W D�A{g�G�¦CL > JUE @AO� Y G W E > A�B G#N#A�DFEKB ^ W JXD Y G�EZ[
EKAPJMD�� > LTDFE ¦iG#g�G#JUBpQMA W�>   W E :�� A®¥�Q W B �.A�QUQMA @A�¯0J<EKA®��A®¥�G > G#Q<d-BiA > QMA�BZd0BZEfeAPg�A�A�D{JUg�ghLT �JUQMJMBiG#DFE W D
\�A > EKG#JMD�EKAPg�¥�B W DhL W ¥�Q W BiJMA W�> B G#NTAPDFEKBr¥.L W�> QMA W�>�� G�J > A­G >  �J<E > A >?W Dh\�LTD���JUE :�§ D�D @A�NTL-\�JMG#DFE �TBCA W QUB
QMAPB­G#NTAPD�EiB�JUg�¥�QMJM^ W @APBt��G#D�B�QUA�\�LTD ��JUE­��L#D�D�A�DFE���ASQMA W�> EKAPg�¥�B ¥�L W�>­>-@A�BiL W � > ASQUA�¥ > LT �Q±eA�ghA :

o Q Y ¡�A W�> AOG#\�E W APQMQMA �?Q�G{D @A�N#L0\PJ�G�EiJMLTD ��G#D�B�QUA�B � sOo G � @Aj¦�eG � G#J<E�Q Y LT -¦CAPE���A E > eA�BhD�LTg�  > A W0¬
E > Gf¯#G W0¬.:.n G�g�L�EKJU¯�G�EiJMLTD ��A(\PA�B�E > Gf¯�G W0¬ ��J��*eA > AS �AfG W \�L W ¥ :.� APB�E > Gf¯�G W0¬ G#g @A > JM\�G#JMD�B EKA�QUB�\PA W0¬
��A = G�ECEKJMA s G�A�B � s G#APB «T£ � L W�� G�EiJ�G(�-d-\fG > G(LTDFE @APE @A� �G#B @A�B B W�> Q�GSD @A�NTL-\�JMG�EKJULTD�� W ¥�LTJUD�E ��A�¯ W A@A�\PLTD�LTghJM^ W A :.q QUBpLTDFEpA�D�B W JUEiA�JMD�Bi¥�J >-@AR .A�G W \�L W ¥ ��A(E > Gf¯�G W0¬ JMDFE > L0� W JMBiG#DFEpQMGhD @APNTL-\�J�GIEKJML#DO��G�D�B
Q Y JMDFEiA > BCA�\�EKJML#DcAPDFE > ASQUA�g�LTD���AS��A�B�� sOo A�E�\PA�Q W J���ASQ Y A�[]\�LTghg�A > \PA :

s G#JMB6JUQ�dXG @APNFG#QUA�ghA�DFE�A W  �AfG W \�L W ¥S��A?E > Gf¯�G W0¬�� L > ghA�QMB >-@A�G#QMJUB @A�B ��G���DS� Y A�BCBKGfdTA > ��A � L W�> D�J > ��APB
ghL0�6eAPQMAPB?��A�D @A�NTL-\�JMG�EKJULTD � �R§ � «T«��±:�� AtEiL W B QMA�B E > Gf¯�G W0¬h>-@AfG#QUJMB @APB �TJUQ > APBiBCL > E W Dh\�A > EHG#JUD�D�LTg�  > A
��A­¥�LTJMDFEKB*\�LTghg W D�B?B W�> QMAPBi^ W A�QUBrJMQ � G W E G W ¦CL W�> � Y ¡ W J�B Y G#¥�¥ W dTA >P: ¤ > LTJMB @APQ @A�ghA�DFEiB?¥ >-@AP��LTghJMD�APD�E 	W Dc¥ > L�EKL-\�LTQUAX��ASD @A�N#L0\PJ�G�EiJMLTD �0��A�B > APBiBCL W�> \PA�B®eGhD @A�NTL-\�JUA > APE W DcghL0�6eAPQMAX��A > G#JMBCLTD�D�APg�APDFE :

� � © ���k�f��!T� |1+ ��Y G#¥ > eA�B � > >AE � �T7 9Q>AE S � �S§ � «T«�� � : W D ¥ > L#EiL0\PLTQMAR��A�D @APNTL-\�J�GIEKJML#D�A�BZESQ Y A�D0[
BiAPg� �QUAR��A�B > eAPNTQMAPB�^ W J�N#L W ¯TA > D�APDFEp\PAPEiEiA(JUDFEKA > G#\PEiJMLTD : <
¤ L W EiA � LTJUB � QMA � L#JMBiL#D�D�A�ghA�DFE4��A�B�E > Gf¯#G W0¬ >-@AfG#QUJMB @APB�ghLTDFE > A�^ W_Y JUQpA ¬ JUBCEKA W D ¥ > L#EiL0\PLTQMAO �JMAPD

¥�G > EKJU\ W QUJMA > eG}\H¡�G#^ W A4Ejd-¥�Ac��A4D @A�NTL-\�JMG�EKJULTD :"§ D � G#JUE �� �JUA�D�BCL W ¯TAPDFE �rQMA�¥ > L#EiL0\PLTQMA�A�BCE�\ >-@A @A4A�D
� LTD�\�EKJULTD�� W Ejd-¥�A���A�D @A�N#L0\PJ�G�EiJMLTD�^ W J.¯�G �APE > A�JMgh¥�Q @A�ghA�DFE @A�¥�G > Q Y @AP^ W JM¥�A : � Y APBCE­¥�L W�> ^ W L#J �-¥.L W�>
� G#J > A W D}¥ > L#EKL-\�LTQUA(N#QMLT �G�Q ��\�G#¥�G# �QUA���A > AP¥ >-@APBiA�DFEiA > EKL W BpQUA�B�Ejd-¥�A�BX��A�D @APNTL0\PJ�G�EiJMLTD ��JMQ � G W � > G#JUE
BiL#JUEtQUA�BtJUD�\�Q W�> A�EKL W B ��BCLTJUE�E > L W ¯TA > ��A�B > eA�NTQUA�B G� �BCE > G#J<EKA�B�\fG#¥�G� �QMAPBt��A > AP¥ >-@APBiAPD�EiA > EKL W EtEjd-¥.Ap��A
D @APNTL0\PJ�G�EiJMLTD :�n G�¥�Q W ¥�G > E­��A�B�\H¡�A > \H¡�A W�> BX\PLTD�BiJU�6eA > A�DFE�^ W_Y JUQ"APBCE�JMgh¥.L#BiBiJU �QMAp��ARE > L W ¯TA >�W DOBiA W Q
¥ > L#EKL-\�LTQUAX¥�L W�> EKL W EKA�B­QUA�B­G#¥�¥�QMJM\�G�EKJULTD�Bt��ARD @A�NTL-\�JMG�EKJULTD�A ¬ JUBCEHG�D�EiA�B :

� +0, � +0,�, �� "�I! +-, �/ ��)+�� ��!F$ + � ��A�\�J > A�\PL W ¯ > A{EKL W E4\�A ^ W JX¯�G �APE > A D @APNTL-\�J @A : ��A BCLTDFEOBCLTJUE
��APBXLT -¦CA�EKBheG�¥ > LT¥ > A�ghA�DFEp¥�G > QUA > ��¥�L W�> QMAPB�APD�\H¡6eA > A�B ��\�A�BCA > LTDFE���A�BXG > EiJM\�QUA�B��kBCLTJUE���A�B�BiA > ¯-JM\PA�B
^ W Ah¥.A W E > A�D�� > AhQ Y G#NTAPD�E : ��¡�G#^ W A > APBiBCL W�> \PA ¥�LTBiB�eA���Ah��APB(\�G > G#\�E @A > JMBZEKJU^ W A�B ��^ W Jr¥�A W ¯#A�DFE �A�E > A
¯�G > JMG# �QUA�B L W D�L#D :F� G#D�B?QUA \fG#B?��A�\�G > G�\PE @A > JUBCEKJU^ W A�B?¯�G > JMG# �QUA�B ��\�LTghghAt¥�G > A ¬ APg�¥�QMA QMA ¥ > J ¬ � Y W D
G > EKJM\PQMA ��G#D�B?QUA�\�G#� > A ��AtQ�G�¯#A�DFEKA­G W0¬ APD�\H¡6eA > A�B �F\�A�QMGXA�D�N#A�D�� > A W D�At\PLTgh¥�QMA ¬ J<E @A B W ¥�¥�Q @A�ghA�DFEKG#J > A
��G#D�B�QUA�¥ > L-\�APBiB W Bp��ASD @APNTL-\�J�GIEKJML#D :

� � � �����+0|%+ � + ��/�$ , �.�"� + � + ����� +0, / �k+ �.� , ��Atg�L-�6eAPQMA � L W�> D�JUE W D�G#QMN#L > J<EK¡�ghA?��A�� @A�\�JUBiJULTD
G W0¬ G#N#A�DFEKB :�n G(BCLT¥�¡�JUBCEiJM\fGIEKJML#D�� W g�L-�6eA�QUA @APEHG�D�E���J > A�\�EKA�ghA�DFE � LTD�\PEiJMLTDh� W ¥ > L#EiL0\PLTQMA­A�DF¯-JMBiG#N @A �

;�9



��A�Q�GSD�G�E W�> A���A�B > A�BCBiL W�> \�APB APE ��A�B�LT¥ @A > G�EKJULTD�Br^ W J�¥.A W ¯TAPD�E��A�E > ApG#\P\�LTgh¥�QUJMA�BrB W�> \PA�B���A > D�J±eA > A�B :n G�¥ > JMBCAr��A � @A�\�JUBiJULTDS¥.A W E �A�E > A E > eA�B"BiJUg�¥�QMA A�E G#QUQMA > ¦ W Bi^ W6Y eG���A�B"\fG#B³E > eA�B"\�LTgh¥�QMA ¬ A�B :�n G­BCE > G�E @A�NTJUA
G#��L#¥�E @APA�¥�G > Q Y G�NTA�DFE�¥�A W E � G#J > A�G#¥�¥�A�Q­eG Q�GhEK¡ @APL > JUA���A�Br¦CA W0¬.: ��A�Ei¡�eA�ghA��_G# .L > � @A�¥�G > Q Y @AP^ W JM¥�A
� sOo � ��G�G W BCBiJ @A�E @A�E > G#JUE @AX� W ¥.LTJUDFE­��AX¯ W A(��ARBCLTDcG#¥�¥�QUJM\�G�EKJULTD eG®Q�G�¥ > JMBCAR��A�� @A�\PJMBiJULTD ��G#D�B­QMG
D @APNTL0\PJ�G�EiJMLTD � � A�D�D�JMD�N#B �#� [ ; �±:

��Y G W E > APB @A�^ W JM¥�A�B­G�¦CL W EKAPDFE�� Y G W E > APB @A�Q @APg�APDFEKB �0EKA�QUBtQMAPB­G#\PEiA�B­��A�QMG#D�NFG#N#A���Q Y @A�¯�G#Q W GIEKJML#D ��A�QMG
BKGIEKJMB � G#\PEiJMLTD4L W ��ASQMG�¯#G�QMA W�> ��A�B�\�LTDFE > G�EiB�A�E�Q�G�\fG�¥�G#\�J<E @A�� Y G > N W ghA�DFEKA > BiGh¥�LTBCJUEKJULTD :

� +0, /�!#� +-, � + | /�� � / �k+ ��A�B�G�\PEKAPBp\PL W ¯ > APD�EXQ Y A�D�BCA�g� �QUA(��A�BpghA�BCBKG#N#A�BX^ W J"BiA > LTDFE @AP\H¡�G#D�N @APB
QML > B³� W ¥ > L-\�A�BCB W B*��A�D @APNTL-\�J�GIEKJML#D :�= G > ghJ-QUA�B³��J<¯TA > BiAPB > AP¥ >-@APBiA�DFEKG�EKJULTD�B*��A�B G�\PEKAPB*��A Q�G�D�NFG#NTA ��QMAPB
¥ >-@A���JU\fG�EiB�BCLTDFE�E > eAPB�APg�¥�QML�d @A�B :kq QUB ¥.A > ghAPEiEiA�DFE���A > A�¥ >-@A�BCA�DFEKA > BCJMgh¥�QMAPg�APD�Et��A�B � G#JUEiBtEKAPQMB­^ W A 	
¥�LTBiB�eA���A 
��������	��

��� ������������� ��� ¯ > G#J : � D�A � LTJMB @AP\H¡�G#D�N @A�B �rJUQMB�BCLTDFE�D�G�E W�> A�QUQMA�ghA�DFE®A ¬ ¥�QMLTJ<EHG# �QMA�B
¥�G > ��A�B�G#NTA�DFEiB�\PLTNTD�J<EKJ � Bt¥.L#BiB @AP��G#DFE�Q�G® �G#BCAR��AR\PLTD�D�G�JMBiBiG#D�\PA�B�G#¥�¥ > LT¥ > J @A�A :

� G�D�BpQUA�BXG�¥�¥�QMJU\fG�EiJMLTD�B >-@AfG#QUJMB @APA�BpG W BiAPJMD ��APBX��J � @A > A�DFEiB�Q�G# �L > GIEKLTJ > A�B ����A�BpQ�G#D�NTG#NTA�B���A�\PLTg�[
g W D�JM\fGIEKJML#D�LTDFE @APE @A W EKJMQUJMB @A�Bt¥�L W�> ¥�A > g�A�EiE > ASG W0¬ G#NTA�DFEiB���A�B Y G#\�^ W J<EiEKA > ��A�B�G#\�EKA�B­��A�QMG#D�NFG�NTA := G > ghJTA W0¬ �fJUQ � G W E³\�JUEiA >��pVSs�n A�E �*q =.o�o � n � �S§ � «T«�� : ��A�B³��A W0¬ QMG#D�NFG#N#A�B6BCLTDFE³��JUEiB :C��A?¡�G W E
D�J<¯TAfG W < :�q QMB � L > g�G#QMJUBiA�DFE�QUA�B�\PLTg�g W D�JM\�G�EKJULTD�B6APDFE > A G#NTAPDFEKB³¥�G > A�DF¯#LTJMB³��Ar\H¡�G � �UD�A�B"��Ar\fG > G#\�EfeA > A�B :n A � L > g GIE���A�\�APBt\H¡�G � �UD�A�Bt¥�A > g�A�EtAPD�B W J<EKA���A > A�E > L W ¯TA > QMA�\�L > ¥�B�� W g�APBiBKG�NTApA�EtQ Y LTDFEKL#QMLTNTJUA­� W
ghA�BiBiG#NTA�^ W J�A�BZE�A ¬ ¥ @A���J @A�A�APD�g �APg�A�EKAPg�¥�B : � D� �JUQ�G#D~A�BZE � G#J<E���G#D�B�Q Y G > EKJU\�QUA � �S§ � «T«�� :�n APB
��A W0¬ QMA �\�LTD�BXEKJ >-@A�APB�BiLTDFESQMAPB�B W J<¯�G#DFEKA�B 	.o � n \�LTgh¥�L > EiA���A�BS� @A � G W EiB�g�JUD�A W�> B�^ W J A�gh¥ �AP\H¡�A�DFE
BiL#D W EiJMQMJUBKG�EiJMLTDO��G#D�BRQMAPB(� sOo ��A�N > G#D���A @AP\H¡�A�QUQMA :³§ ER� Y G W E > Ah¥�G > E � : W D G W E > Ah¥.LTJUDFES��A�QULTJMD
¥�Q W B(JUg�¥�L > EHG#DFE�APBCE�^ W A �XVSs�n A�E o � n BCLTDFE�E > LT¥ G#\fG�� @A�ghJM^ W APB(¥�L W�>  �AfG W \PL W ¥�� Y G#¥�¥�QMJU\fGI[
EKJULTD�B�
 :�:P: � VXW G#D��4��A�B­¡ W g�G#JMD�B L W ��A�B­G�NTA�DFEKB QULTNTJU\�JMAPQMBrD @APNTL0\PJMAPD�E­��A�B A�D�\H¡�eA > A�B �kJUQMB�D Y LTDFE­¥�G�B
D @AP\�A�BCBKG#J > APg�APD�E­ �A�BCLTJMD � Y G�\PEKAPB ��AXQMG#D�NFG#N#A�A�E ��AXQULTNTJM^ W A�¥�L W�> ghA�D�A > eG� �JMA�D4��A�B�E > G#D�BiG#\PEiJMLTD�B
BiL#¥�¡�JMBZEKJU^ W @A�A�B :�§ D � G#J<E ��QMG�¥�Q W ¥�G > E­��A�B�G#¥�¥�QUJM\fGIEKJML#D�B�D�ASQUA�B W EKJUQMJUBiA�DFE ¥�G#B­� W EiL W E : <
� L#D�\���D @AP\�APBiBKG�J > APB �kQMAPB�G#\PEiA�B���A(QMG#D�NFG�NTA�BiLTDFE�BiL W ¯TAPD�E � L > g�G#QUJMB @APB Bi¥ @AP\�J<��^ W A�ghA�DFE�¥.L W�>�W D�A

G#¥�¥�QMJM\�G�EKJULTD :-o \H¡�G#^ W A(G#¥�¥�QUJM\fGIEKJML#D�BiAPBpG#\�EKAPB :

�­xf)+ ��/ |  ³/���$%��� � +�| / , /���$ , � /�!#��$1���~�. � + | / ��/ |%+  ³�(� +-, !T���.����/�� , = L W�>r> G#JUBiLTD�D�A > �#B W J<¯ > A
��APB�BZE > G�E @APNTJMAPB�L W  �JMA�D BiG�¯#LTJ > B Y JUQMBtBCLTDFE�BiG�EKJUB � G#J<EKB ��QMAPB­G#NTA�DFEiB�L#D�E­ �A�BCLTJMDc� Y Gf¯TLTJ > W D�A � LTD�\�EKJML#D
� Y @AP¯�G#Q W G�EKJULTD : ¤ L W EiAOQMG}EK¡ @APL > JUA4B W�> \�AcB W ¦CA�E APBCE���LTD�D @A�Ac¥�G > Q Y @A�^ W JU¥.AO�0JUA >i> G�� � G > G�EKJUD � � A�D-[
D�JUD�NTB � � A�D�D�JMD�N#B «#« [ ; � � APD�D�JMD�NTB «F£ [ 9 �±: ��L W B ��J > LTD�B"BiA W QMAPg�APDFE?^ W AtQMAPB G#N#A�DFEKB ��LTJU¯#A�DFE?��JUBi¥�LTBiA >
� Y W D{g�L�d#A�D � Y @AP¯�G#Q W G�EKJULTD}��APB�\�LTDFE > G�EiB�¥ > LT¥�LTB @A�B : ��APEiEiA @AP¯�G#Q W G�EKJULTD�APBCESB W  -¦CA�\�EKJ<¯TA :³n?Y JMDFE @A > �A�E
A�BZEp^ W AR��A W0¬ G#NTAPD�EiB�D Y G#\P\�L > ��A > LTDFEXG�QML > B ¥�G#B�Q�G®g �APg�AX¯�G#QUA W�> eG W DOg �APg�A�\PLTDFE > GIE � � G#\�JUQMJ<EHG#DFE
G#JUD�BiJ6QUA�¥ > L-\�APBiB W Bp��ASD @APNTL-\�J�GIEKJML#D :

�r/ !T/ © /�!F$ �*)+ �rx /�� �  � + �.� + � , / © � , $%��$1��� ��A�E @A�Q @A�ghA�DFE�APBCE G#¥�¥.L > E @AO¥�G > ��JM\�� � : � A�D-[
D�JUD�NTB � �R§ � «T« � � A�D�D�JMD�N#B �±:�q Q�D�A�D�L W B­¥�G > G � �<E ¥�G#B��APE > A W D�A(G� �BiLTQ W A�D @AP\�A�BCBiJ<E @A :�§ DcA �.APE �kG > N W [
ghA�DFEKA > BiGh¥�LTBCJUEKJULTD A�BZE���J � \�JUQMA : ��A�Q�G®D @AP\�APBiBiJ<EKA(��A�B�\fG#¥�G#\�J<E @A�B­��A > G�JMBiL#D�D�A�ghA�DFE�Gf¯�G#D�\ @A�A�B�^ W A

;�l



EKL W B�QMAPB�G#NTAPD�EiB�D�A®¥�LTBiB�eA���APD�ER¥�G�B�BiA�QULTD QMA(Ejd0¥�A®��A®BZd0BZEfeAPg�A�G W ^ W A�Q?JMQUBXG#¥�¥�G > EiJMAPD�D�A�DFE : ��L W B
��J > LTD�B(��LTD�\ ^ W A�Q Y G > N W g�APDFEHG�EiJMLTD A�BCE�E > eAPB�JMDFE @A > APBiBiG#DFEKA4g�G#JMBRD�A���L#JUE(\�LTD�BZEKJ<E W A > ¥.L W�> D�L W B
^ W6Y W D�A @AP¯TL#Q W EiJMLTD ¥�LTBiBCJM �QUA�� W ¥ > L#EiL0\PLTQMAXAPDc¯ W AR��ASBiL#D�G#��G#¥�EHGIEKJML#D eG���A�B�G#NTA�DFEiB�\PLTNTD�J<EKJ � B :

��L W B­G�¯#LTD�Bt¯ W ^ W6Y JUQ_A ¬ JUBCEiAX¥�Q W BiJMA W�> B�¥.LTJUDFEKBt��A�¯ W A�B W�> QMG�� @AP��D�JUEiJMLTD���A�Q�G�D @A�NTL-\�JMG�EKJULTD A�E
^ W A�BiG � L > g G�QMJMBiG�EKJULTDX��J �*eA > ArBiAPQMLTD(QMAPB @AP^ W JM¥�A�B"��A > A�\H¡�A > \H¡�A : ��L W B*G�QMQML#D�B�g G�JMDFEKAPD�G#DFE*A ¬ G#g�JUD�A >
QMAPB ��J�� @A > A�DFEKB�¥ > L#EKL-\�LTQUA�B A�E­JMgh¥�Q @APg�APD�EKG�EKJULTD�B >-@AfG�QMJMB @A�B�¦ W BC^ W6Y eGh¥ >-@APBiAPD�E :
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n G(D @APNTL0\PJ�G�EiJMLTD���G�D�B QUA�B�� sOo G(� @Aj¦�eG � G#J<ErQ Y LT -¦CAPE ��A�D�LTg�  > A W-¬ E > Gf¯�G W0¬ ��D�L W B�G#QMQULTD�B?\PLTg�[
ghA�D�\PA > ¥�G > A ¬ G#ghJMD�A > Q�G�¥ > APg�J±eA > A � L > ghA�BCL W B?QMG#^ W A�QUQMA A�QMQUA�APBCE G#¥�¥�G >iW A 	 QMAt��LTDFE > G#\PE ��APE =?> LI[
EKL-\�L#Q ��¥ W JUBpD�L W BXG#QUQMLTD�B � G#J > A W D�EiL W�> � Y ¡�L > JU°�LTDO��A�Bp��J�� @A > A�DFEKAPBp¥�QMG�EKA [ � L > g�APB���A�D @APNTL0\PJ�G�EiJMLTD
^ W J�LTDFE @APE @ARJUg�¥�Q @A�ghA�DFE @A�A�B :
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� G#D�B­QMAPB E > Gf¯�G W0¬ B W�> Q�G®D @APNTL-\�J�GIEKJML#D ��QUA M � K 7 E I"M 7 K >A7 �`�0ghJUEi¡ � APBCE�Q�G�¥ > A�ghJ±eA > A � L > ghASG#BCBiJ<[

ghJMQ�G� �QMA�eG���ARQMG®D @A�NTL-\�JMG�EKJULTD :0§ DcEiL W E�\fG#B ��JMQ6¥�A > g�A�E­��AR\ >-@APA > � G#\PJMQMAPg�APDFE ��A�B�G#¥�¥�QMJM\�G�EKJULTD�B ��A
D @APNTL0\PJ�G�EiJMLTD :

n A M � K 7 E I"M 7 K >A7 APBCE  �G#B @AOB W�> QMAPB @AP\H¡�G#D�N#A�B�^ W J >-@APNTJMBCBiA�DFE�QMAc\�LTghghA > \PA 	 Q Y L � > A A�E QMG
��APg G#D���A : � D�G#N#A�DFE�G#¥�¥�A�Q @AX:Zg G#D�G#NTA > <�¯TA W Ep� @A�Q @APN W A >�W D�A�E �G#\H¡�A�eG W D;:C\�L#D�E > G#\�EKA W�> < :n ASg G#D�G#NTA > ¯#G 	
;T: G#D�D�LTD�\PA > Q�G�E �G�\H¡�AS��LTDFE�JMQ_¯#A W E�^ W6Y A�QMQUASBiLTJ<E­G#\�\PLTgh¥�QMJUA��
90:­> A�\�A�¯TLTJ > APE @AP¯�G#Q W A > QUA�B­¥ > L#¥.LTBCJUEiJMLTD�B���A�B­\�L#D�E > G#\�EKA W�> B �
l�: \H¡�L#JMBiJ > W D�AS��AS\�APB�L � > A�B �
� :­> A�\�A�¯TLTJ > APE�BCd-DFEK¡ @A�EKJUBiA > QMAPB >-@APB W Q<EHG�EiB :

� Dc\�L#D�E > G#\�EKA W�> ¯#G 	
;T:­> A�\�A�¯TLTJ > Q�G���APg G#D���AS��A�E > Gf¯�G#JUQ �
90:�@A�¯#G�Q W A > BKG�\fG#¥�G�\�JUE @A eG�d >-@A�¥�LTD�� > A��
l�:­>-@A�¥�LTD�� > A 
m¦CASD�AS¥.A W0¬ ¥�G#B � � G#J > A W D�ASL � > A � �
� : BCJ�BiLTDcL � > A�A�BZE > APEiA�D W A�� � G#J > AXQUAXE > G�¯�G#JUQ �
�0:­> A�DF¯TL�dTA > BCA�B >-@A�B W QUEKG�EKB :
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� A > ¡�G > ��� A�JMBCB�� @AP��D�J<E�G#JMD�BCJ QMA M � K 7�E I"M 7 K >A7 	 : W D ¥ > L#EKL-\�L#QMA4B W ¥�¥.L > EHG�D�E�Q�G ghJMBCA4A�D> APQ�G�EiJMLTD4��A�B­E �G#\H¡�APB�eG�G#\P\�LTgh¥�QUJ > Gf¯TAP\(QUA�B�G#NTAPDFEKB 
1\�L#D�E > G#\�EKA W�> B �­^ W J6¯#A W QUA�DFEpA�E�BiLTDFE�\fG#¥�G� �QMAPB
��AhQMAPB >-@AfG#QUJMBiA >�:�n A :C\�L#D�E > G#\�E�D�APE <OBiA > E(BiL W ¯#A�DFE®��A >-@A ��@A > A�D�\PA~eG ��A�B(D @A�NTL-\�JMG�EKJULTD�B� �G�B @A�APB�B W�>
��APBpG#QUNTL > JUEK¡�g�APB�� Y G#QMQUL0\�G�EKJULTD ��ASE �G#\H¡�APB : <

��L W B{A�D���J > LTD�B ��L#D�\ ^ W_Y JUQ�A�BZE  �G�B @A B W�>{W D @A�\H¡�G#D�NTA ��A \�L#D�E > G�EiB : � Y A�BCE~Q eGI[j��APBiB W B@A�NTG#QMAPg�APD�Eh^ W AOBiA� �G#BiAcD�L#E > Ac¥ > L#EiL0\PLTQMA :?q Q­A�BCE JMgh¥.L > EHG�D�E���A > A�g�G > ^ W A > ^ W AO\�Ac¥ > L#EiL0\PLTQMA
¥�A > ghAPE(� Y A �.A�\�E W A > ��A QMGOD @APNTL0\PJ�G�EiJMLTD{��A ; G#NTAPDFE 
1QUA�g�G#D�G�NTA > ��¯#A > B�D�G#NTAPD�EiB 
%QMA�B(\�LTDFE > G#\ [
EKA W�> B � :-§ D A �_A�E ��JMQ�APBCE ¥�Q W Br��J � \�JMQUA ��A � G#J > A D @A�NTL-\�JUA > ¥�Q W BiJUA W�> B G�NTA�DFEKB ^ W A�� Y APD � G#J > A D @APNTL0\PJMA >W D�JU^ W g�APDFE���A W0¬ \�G > JMQ � G W E�EiA�D�J > \�LTgh¥�EiAR��AR¥�Q W BCJMA W�> B�Gf¯0JUB :kn G®¥ > JUD�\�JU¥�G#QUA�\ > J<EKJU^ W A � L > g W Q @A�A
\�L#D�E > A~QMA�M � K 7�E I"M 7 K >A7 A�BCEO^ W6Y JMQXD�A~¥�A > ghAPE ¥�G#BO��A � L > g W QUA > ��A�Bc\�LTDFE > A�[]¥ > LT¥�LTBCJUEKJULTD�B �tQMAPB
\�L#D�E > G#\�EKA W�> BXD�A�¥�A W ¯#A�DFES¥�G#B���LTD�D�A > QUA W�> :iGf¯-JMBO<���BCJ�QMG�¥ > A�ghJ±eA > AR¥ > LT¥�LTBCJUEKJULTD @A�\H¡�L W A���QMARg GI[
D�G#N#A > �0B Y JUQ�QUA�� @A�BiJ > A �0¥�A W E�¥ > L#¥.LTBCA > W D�D�L W ¯TA�G W \�LTDFE > G�E g G�JMBrBKG#D�BtBKGf¯TL#J > B Y JMQ�¯�G���G#D�B QMA­BiAPD�B
��APB�\PLTDFE > G�\PEKA W�> B :� ArD�LTg�  > A W BiA�B > AP¥ > JUBiA�B"��A \�A ¥ > L�EKL-\�LTQUA?LTDFE @A�E @A >-@A�G#QMJUB @A�APB ��A�E*\ Y APBCE W D���APB"E > Gf¯�G W0¬ ��A > A�\H¡�A > \H¡�A
QMAPB ¥�Q W B�¥�Q @A� �JMBi\PJUE @A�B ��G#D�B�QMG®D @A�NTL-\�JMG�EKJULTD���G�D�B­QMA�B�� sco�:
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� G#Bi �G�¡ � s G�A�B «Tu�� G @APE @A � @A�¯TAPQMLT¥�¥ @A G W sOq ¤ s AP��J�G n G#  ��\ Y APBCE W D�BZd-BCEfeAPg�A L³eW QMAPB W EiJMQUJ<[
BKGIEKA W�> B�\ >-@A�APD�ES��A�BSG#NTAPDFEKBX¥�L W�> D @A�NTL-\�JUA > QMGh¯#A�DFEKA�APEXQ Y G#\H¡�G�Ep��A� �JUA�D�BX¥�L W�> QMA W�> \�L#g�¥�EiA�B W�>
JMDFEiA > D�APE : ��A�B� �JUA�D�B�BCLTDFES\�Q�G�BiBiJ<� @A�B � > AP¥ > APD�G#DFERG#JUD�BiJ�Q Y JM� @APA���A�B�¥�APEiJUEiA�BSG#D�D�LTD�\�APB�\�QMG#BiB @A�A�BS¥�G >
Ejd-¥.A :n L > B?��A�QMG�\ >-@A�G�EKJULTD®� Y W D�G#NTA�DFE �F¥.L W�> Q�GX¯TAPD�EiA�L W Q Y G�\H¡�G�E �#Q Y W EKJUQMJMBiG�EKA W�> BC¥ @A�\PJU��A­QUAtEjd0¥�A­��A­ �JMAPD
eG�D @APNTL-\�JMA > �"Q�G ��G�EiA eG�Q�G�^ W A�QMQUA�JMQrBiL W ¡�G#JUEiA ^ W A�QMGcE > G#D�BiG#\PEiJMLTD BiLTJ<E�A �_AP\PE W @A�A��*QMA ¥ > J ¬ � @A�BiJ >-@A �
QMAO¥�Q W B ¥�APEKJ<E���N > G#D�� ¥ > J ¬ G�\�\�AP¥�EHG� �QMA}A�E�QMG BCE > G�E @A�NTJUA���A}D @A�NTL-\�JMG�EKJULTD8eG \H¡�LTJMBCJ > ¥�G > ghJ�QMA�B l
¥ > LT¥.L#B @A�APB�^ W J�\PL >i> A�BC¥.LTD���A�DFE�G W-¬ � L#D�\PEiJMLTD�B(QMJUD @AfG#J > A �6^ W G#� > G�EKJU^ W A�APE�A ¬ ¥.L#D�A�DFEKJUA�QUQMAh¥.L W�> QMA
\fG�QM\ W Q"��A(Q Y @A�¯TLTQ W EKJULTDO� W ¥ > J ¬ BiAPQMLTDOQMA�EKAPg�¥�B :.nrY W EiJMQMJUBKG�EiA W�> ¥ >-@A�\PJMBCA @A�NTG#QMAPg�APD�E�BCJ"Q Y G�NTA�DFE���LTJUE
��APg G#D���A > BiLTD�G#\�\PL > �OGf¯�G#DFEp��AR\�L#D�\�Q W�> ARQ�G�¯TAPDFEKA�A�EpB Y JUQ6¯TA W E �A�E > A(Gf¯TA > EKJ"¥�G > g�G#JMQ_QML > Bi^ W6Y W D
G#\P\�L > �cAPBCE­E > L W ¯ @A : � D�A � LTJUBtQ Y G#\�\PL > �cG�ECEKAPJMDFE �0Q�G�E > G#D�BiG#\PEiJMLTD4¥�¡Fd-BiJU^ W A(¥�A W E�G�¯#LTJ > QUJMA W ��\PA�^ W J
��LTJ<E �APE > A >-@A�G#QMJUB @AX¥�G > QUA�B­G#N#A�DFEKB­¡ W g�G#JMD�B :�XW ¥�LTJUD�ER��Ah¯ W A ��A�Q Y JMgh¥�Q @APg�APDFEHG�EiJMLTD � � G#Bi �G#¡ ghAPE(A�D > A�QMG�EKJULTD{QMA�B(G#NTAPDFEKB�GfdTG#DFE���APB�  W EiB
\�L#g�g W D�B ��QMAPBp\�L#g�g W D�JM\�G�EKJULTD�B A�DFE > A®G#N#A�DFEKBXBCA � LTDFE���A ; ¯#A > B ;T:�n A � LTD�\PEiJMLTD�D�A�ghA�DFE�A�D ¥�GI[> G�QMQ±eAPQMA���A�B�G#N#A�DFEKB APBCE­BiJUg W Q @ApA�DcG#\P\�L > ��G#DFE W D 7�684 >�� S @ 6 M > eG�\H¡�G#\ W D�eG�EKL W�> ��A > �LTQUA :��XW�> G#DFE \PA
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;T:­q Qt\PLTD�� > g�A4QUA4\�LTDFE > G�EhG W ¥ > eAPBh��A�B�¥�G > EKJM\PJM¥�G�D�EiB 
1ghA�BCBKG#N#A M � K � EA4 > � :*q QtBiA ¥�A W EhG#QUL > B
^ W6Y W D�\PLTDFE > G�E­g�L#JMD�B ¥ > JML > JUEKG#J > A���L#JU¯TA �A�E > ARG#D�D W Q @A 
1ghA�BCBKG#NTA E��>A7 E I"M 7 I 7 6 � K � :

90:­q Q³G#D�D W QMA�QMA�\PLTDFE > G�E 
1ghA�BiBiG#NTA ILKQK�� @ > � :
l�:­q Q���APg G�D���ARG W0¬ ¥�G > EKJU\�JU¥�G#DFEKB ��AR¥ > LT¥.L#BiA >­W D�A(ghL0��JU��\�G�EKJULTD�¥�L W�> \�AS\�L#D�E > G�E 
1ghA�BCBKG#N#A4 � � 6 ��>AE M � K 7�E I 7 � :�n L > Bi^ W6Y JMQ-G > A �\ W EiL W EKAPB�QUA�B³ghL0��J<��\fGIEKJML#D�B 
1ghA�BCBKG#N#A�B M � K 7 E I 7?4 � � 6 � �> � �
JUQ6A �.A�\�E W A W D�ARBCd-DFEK¡6eA�BiA(APE�¥ > LT¥.L#BiA W D D�L W ¯#AfG W \�LTDFE > G�E�L W G#D�D W QUASQMA�¥ >-@A�\ @AP��A�DFE�QMA�\�G#B@AP\H¡ @AfG#DFE :

n L > BC^ W6Y`W D}JMD�J<EKJMG�EKA W�> > A �\�LTJ<E W D�A E��>A7 E I"M 7 I 7 6 � K ��JUQ�¥.A W E�BiLTJ<EpG�D�D W QMA > QUAR\PLTDFE > G�EXG W ¥ > eAPBp��AREKL W B
QMAPB ¥�G > EKJM\PJM¥�G�D�EiB ��BCLTJUE­��A�g�G#D���A > eG®QUA�g�L-��JU��A >�:

 >A4 I E � � >�� n A D�LTg�  > A ��A ��A�g�G#D���APB���ArghL0��JU��\�G�EKJULTD�B6APBCE W D�¥�G > G#gceAPE > A?��ArQMG­D @A�NTL-\�JMG�EKJULTD :

;�«



Agent initiateur Agent participant

attend toutes les réponses
et prend une décision

accepte

refuse
-> réponse

et l’étudie
contrat
reçoit le

demande une 
modification

attend toutes les modif.

annule le contrat

confirme le contrat

et propose un nouveau
           contrat

et en envoie une
de modification

reçoit la demande 

prend le contrat

annule le contrat

annuler un précédent contrat
moins prioritaire

annuler un précédent contrat

modifier contrat

contrat modifié

propose contrat

confirme

propose contrat
crée un contrat

sur une ou plusieurs ressource(s)
et le propose à un ensemble de

participants

moins prioritaire sur la meme
ressource

rétractation

annule

������� �-:U; � �0\H¡ @APg G���ASD�L#E > AS¥ > L�EKL-\�LTQUAX��ASD @A�N#L0\PJ�G�EiJMLTD
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��L#E > A�¥ > L#EiL0\PLTQMA W EiJMQUJMBiA���A W0¬ QUJMBCEiA�BS��Ah¥ > JUL > J<E @A �6Q Y W D�Ah¥.L W�> QMA�BS¥�G > EKJU\�JU¥�G#DFEKB ��Q Y G W E > A�¥.L W�>
QMAPB > A�BiBCL W�> \�A�B :6o JUD�BiJ � W D}¥�G > EKJU\�JU¥�G#DFEp¥�A W EX� @A���D�J > ��A�B�¥ >-@A ��@A > A�D�\PA�B�B W�> QMA(\H¡�LTJ ¬ � W \�L#D�E > G�EheG
G#\P\�A�¥0EKA > A�Dc\fG�B���AR\PLTD���J<E :

������� � ���)��� ��� � ���+��*��� . � %�� , !�� � * �

(1) propose contrat

(2) accepte

(3) confirme

Paul

Pierre

������� �0:m9 � § ¬ APg�¥�QUASBiJMgh¥�QUAX��ASD @A�N#L0\PJ�G�EiJMLTD
=?> A�D�LTD�B�Q Y A ¬ A�gh¥�QUA ��A4QMG � JMN W�> A �0:b9 ^ W J > A�¥ >-@A�BCA�DFEKA W D�A ¬ A�gh¥�QMA4BCJMgh¥�QMAh��A4D @APNTL0\PJ�G�EiJMLTD

^ W J � G#J<E�JMDFEKA > ¯#A�D�J > ��A W0¬ ¥�A > BiLTD�D�A�B 	³= G W Q?APE = JMA >i> A :³= G W Q.¦CL W A®QMA > �LTQMA®��AhQ Y G�NTA�DFE�JUD�JUEiJ�G�EiA W�>
APE = JUA >i> A®\�APQ W J ��A®Q Y G#NTA�DFE�¥�G > EiJM\�JU¥�G#DFE�
 � JMN W�> A �0:<; � :6= G W Q?\ >-@A�A®QMA®\PLTDFE > G�ESAPESAPD�¯#LTJMA�eG = JMA >i> A
QMA�ghA�BCBKG#NTA 	 E�� 	 � S > M � K 7 E I 7 :"= JUA >C> A > A �\�LTJ<E(QUA�\�LTDFE > G�E �³Q Y @A�E W ��JUA�APE(A�DF¯TLTJUA�QUA�ghA�BCBKG#N#A I"M M > 	 7 >
eG = G W Q ¥.L W�> Q W JrBiJUNTD�G#QUA > ^ W6Y JMQ G#\�\PA�¥�EiA QUA�BSEKA > g�APB(� W \�LTDFE > G�E :�= G W Q GO��L#D�\ > A �\ W EKL W EKA�B(QMAPB>-@AP¥.L#D�BiAPB 
%¥ W JMBC^ W A­Q Y A�D�BCA�g� �QUA­��A�Br¥�G > EKJU\�JM¥�G#DFEKB?A�BZE \�LTD�BZEKJ<E W @A W D�JU^ W A�ghA�DFE ��A = JMA >C> A �*APE ¥ > APD��
Q�G�� @A�\�JUBiJULTD ��A(\PLTD�� > g�A > QMA�\PLTDFE > GIE :�q Q�A�DF¯#LTJMAS��LTD�\4eG = JMA >i> ARQUA�g�APBiBiG#NTA M � K � E 4 > :

(1) propose contrat

(2) accepte

(3) confirme

(8) modifier contrat

(4) propose contrat

(5) accepte

(6) confirme

(7) rétractation

Paul

Pierre

Jean

����� � �0:ml � §*¬ A�gh¥�QMAS��ASD @APNTL0\PJ�G�EiJMLTD�G�¯#A�\R\�LTD ��JUE­A�E > A�ghJMBCA�A�Dc^ W A�BCEiJMLTD

90;



§*¬ G#ghJMD�LTD�B�eGX¥ >-@APBiAPD�E W D�A ¬ APg�¥�QMAt��A D @A�NTL-\�JMG�EKJULTD � G#JUBKG#DFE?JUDFEKA > ¯TAPD�J >rl ¥�A > BiLTD�D�A�B 	T= G W Q �= JMA >i> ApAPE � AfG�D 
 � JUN W�> A �0:`l � :�= L W�> \PAPE­A ¬ APg�¥�QMA�� = G W Q6\�LTD�BiJM�6eA > A�^ W A � A�G#D A�BZE­¥�Q W B�¥ > JUL > J<EHG#J > A
^ W A = JMA >i> A :�� G#D�B W D}¥ > A�ghJMA > EKAPg�¥�B � = JUA >C> A�¥ > LT¥�LTBiA W D}\PLTDFE > GIE�eG = G W Q"^ W J G#\P\�AP¥�EKA 
%g �APg�A
� @APg G > \H¡�A�^ W A4¥�L W�> Q Y A ¬ A�gh¥�QMA�¥ >-@AP\ @AP��A�DFE � :r=?W JMB � A�G#D�¥ > LT¥�LTBiA W D�\�LTDFE > G�E�eG = G W Qt¥�L W�> QMAPB
g �A�ghA�B > A�BCBiL W�> \�APB :�= G W Q �r\�LTD�BCJM� @A > G#DFE � AfG#D ¥�Q W B�¥ > JML > JUEKG#J > A��*APDF¯TLTJUA W D g�APBiBKG�NTA I"M M > 	 7 > eG
� AfG�D : ��A�Q W J<[j\PJ³\�LTD�� > ghA(QUAR\PLTDFE > G�EXG W ¥ > eAPBp��A = G W Q 
%g�APBiBiG#NTAXM � K � E 4 > � :k= G W Q"¥ > APD�� G#QUL > B­QMA
\�L#D�E > G�E(Gf¯TAP\ � AfG#D~APE(G#D�D W QUA®QMA®¥ >-@A�\ @A���APD�E�\�LTDFE > G�ES¥ > JMBSGf¯TAP\ = JUA >i> A 
1ghA�BiBiG#NTA E��>A7 E I"M 7 I 7 6 � K � :n L > BC^ W A = JMA >i> A > A �\PLTJUE�\�ARghA�BiBiG#NTA ��JUQ6� @AP\�JM��A(��AR��APg G#D���A >�W D�ARg�L-��J<��\fG�EiJMLTD4¥�L W�> \PA(\PLTDFE > GIE
eG = G W Q 
%g�APBiBiG#NTA 4 � � 6 ��>AE M � K 7�E I 7 � :

Paul

Pierre

Jean

(1) propose contrat

(2) accepte

(3) confirme

(4) propose contrat

(5) refuse

(6) modifier contrat

(7) contrat modifié
(8) propose contrat

������� �0: � � §*¬ A�gh¥�QUAR��ARD @A�NTL-\�JMG�EKJULTD4Gf¯TAP\(\PLTD���J<E

��A�EiEKA � LTJUBZ[j\PJ � \PLTD�BCJM� @A > LTD�B�QMA \fG�B�L�eW = JMA >i> AcA�BZE ¥�Q W Bh¥ > JUL > J<EHG#J > A�^ W A � AfG�D ¥�L W�>h= G W Q

 � JMN W�> A �0: � � : = JMA >i> A ��A�g�G#D���A�EiL W ¦CL W�> B�APD ¥ > A�ghJMA > QUJMA W W D \�LTDFE > G�E�eG = G W Qt^ W J G�\�\�AP¥�EKA A�E
��LTD�\hQUA�\�L#D�E > G�ESAPBCER\�L#D�� > g @A : � AfG#D~¥ > L#¥.LTBCA�eG4BiLTD EKL W�>�W D~\�LTDFE > G�E�eG = G W Q ¥.L W�> QMAPB�g �APg�APB> APBiBCL W�> \PA�B : � AfG#D APBCE�ghLTJMD�B�¥ > JML > JUEKG#J > A�^ W A = JUA >C> A�� = G W Q > A �%W BiA���LTD�\�QUA�\PLTDFE > GIEX¥ > LT¥.L#B @A�¥�G >
� AfG�D 
%g�APBiBiG#NTA E > � �$S > � : � A�G#D{��A�g�G#D���A�G�QML > B�eG = G W Q?��A®¥ > L#¥.LTBCA >SW D�A®ghL-��JU��\�G�EKJULTD}¥�L W�> \PA
\�L#D�E > G�E�
1ghA�BiBiG#NTA 4 � � 6 ��>AE M � K 7 E I 7 � :�= G W Q6Q W J�A�DF¯TLTJUA eG�BiLTD�EiL W�>tW D�A�g�L-��J<��\fG�EiJMLTDh��A�\PLTDFE > GIE

1ghA�BCBKG#N#A M � K 7�E I 7 4 � � 6 � �> � : � A�G#D2A ¬ G#ghJMD�AOG�QML > BhQMG g�L-��JU��\fG�EiJMLTD�¥ > LT¥�LTB @APA�¥�G >h= G W Q�APE�Q W J
¥ > LT¥.L#BiA W DcD�L W ¯#AfG W \�LTDFE > G�E�
1ghA�BCBKG#N#A�	 E�� 	 � S > M � K 7�E I 7 � :
��������� � , � � � * , � � ! �� �+� � , *���0. � %�� , !�� � *

n G�\fG > ��JMD�G�QMJUE @A(��A®Q�G D @APNTL-\�J�GIEKJML#D}A�BZE W D�A®D�L#EiJMLTD�JMgh¥.L > EHG#DFEiA�¥�L W�> QUA�BS� sco�:6q Q B Y G�NTJUEp��A
BKGf¯#LTJ > \PLTg� �JUA�D�� Y G#NTAPD�EiB�D @A�NTL-\�JUA�DFE�A�DFE > A A W0¬.: ��L#E > A4¥ > L#EiL0\PLTQMA ¥.A > ghAPE�eG W D JMD�JUEKJMG�EKA W�> ��A
¥ > LT¥.L#BiA >­W Dc\�L#D�E > G�E®eG W DcA�D�BCA�g� �QUA(��AR¥�G > EiJM\�JU¥�G#DFEKB ��JMQ_B Y G#NTJUE­��LTD�\S��ARD @A�NTL-\�JMG�EKJULTD4��A ; ¯TA > B
DOG#NTA�DFEiB :

9T9



��� � ��� ��� � � ��� 
 � � � � � � � � � � 	 � � ���� ��� � � �� ��� � � ��� �	� � �
	 � 	 �
� 	 � �

��L W BSG�¯#LTD�B >-@A�G#QMJUB @A l G�¥�¥�QMJU\fG�EiJMLTD�Bp��J � @A > A�DFEiA�B�^ W J W EiJMQMJUBiAPD�Ep\�A®¥ > L#EKL-\�L#QMA���A®D @A�NTL-\�JMG�EKJULTD �
Q�G®¥ > JMBCAR��A > A�D���AP°�[±¯TL W B �.QUA�B­A�D�\H¡�eA > A�BpA�EpQUA�B­¥�QMG#\�APB���ARg�G > \H¡ @A : ��L W B­D�A(¥ >-@A�BCA�DFEKA > LTD�BpJM\PJ�^ W A
Q�G�¥ > JMBCAS��A > A�D���A�° []¯TL W BpA�E­QMA�B­APD�\H¡6eA > A�B :

��� ����� �2, ��� � � � �+� �Q�0* �+��� #���� � �
��APECEKASG#¥�¥�QMJM\�G�EKJULTD � >-@A�\ W�>i> APDFEKA���G#D�BtQ Y @A�^ W JU¥.AX� sOo � ��¥�A > g�A�E G W0¬ W EiJMQMJUBKG�EiA W�> B ��ApD @APNTL0\PJMA >

��APB > A�D���A�° []¯TL W B : ��¡�G�^ W A W EKJUQMJMBiG�EKA W�> ¥.LTBCB�eAP��A W D{G#NTAPD���G4Gf¯TAP\®��A�B�¥�QMG#NTAPBX¡�L > G#J > A�BpQUJM  > A�B�L W
D�LTD : q Q­¥�LTBiB�eA���AO��A�¥�Q W B���APB ¥ >-@A �f@A > A�D�\PA�B�B W�> QUA�B�¡�A W�> APB�APE�QMAPBh¥�A > BiLTD�D�A�B4Gf¯#A�\�^ W J�JMQ ¥�A W E
¥ > A�D�� > A > A�D���A�°�[±¯TL W B : ��¡�G#^ W A W EKJUQMJUBKG�EiA W�> ¥�A W E(JUD�JUEiJMA >pW D�A���APg G�D���A���A > APD���A�° []¯#L W B(G�¯#A�\ ;
L W ¥�Q W BiJUA W�> B�¥�G > EiJM\�JU¥�G#DFEKB B W�>S; L W ¥�Q W BCJMA W�> B ¥�QMG#NTA�B ¡�L > G#J > APB :

1 Jean envoie le contrat à Paul et
   à Pierre.

2 Pierre et Paul répondent à Jean.

3 Jean confirme le contrat.

1 propose contrat

2 accepte

3 confirme

1 propose contrat

2 accepte

3 confirme

Jean

Pierre

Paul

����� � �0:b� � §*¬ A�gh¥�QMASBiJUg�¥�QMAX��ASD @APNTL-\�J�GIEKJML#D�¥.L W�> Q�G�¥ > JMBiAS��A > A�D���AP°�[±¯TL W B
=?> A�D�LTD�BrQ Y A ¬ A�gh¥�QUAt��A lXW EiJMQMJUBKG�EiA W�> B = JMA >i> A�� = G W Q�A�E � AfG#D 
 � JMN W�> A �0:m� � : ��LTD�BCJM� @A > LTD�B?QMAt\�G#B

L�eW � AfG�D~¯#A W E(¥ > APD�� > A > A�D���AP°�[±¯TL W B(Gf¯TAP\ = JMA >i> AhA�E = G W Q?��A ;�� ¡ eG ;fu ¡ : � A�G#D APBCERQ Y JMD�JUEKJMG�EKA W�>
� W}> A�D���A�°�[±¯TL W B�
HeG�NTG W \H¡�A�B W�> QMG � JUN W�> A �0:<; � ��JUQ³\ >-@APA���LTD�\ W D}\PLTDFE > G�EXB W�> Q�G > APBiBCL W�> \PA ;�� ¡0[;�u ¡~APE(��LTDFE(Q Y A�D�BCA�g� �QMA���A�BR¥�G > EKJU\�JM¥�G#DFEKBS\�L >C> APBi¥�LTD�� eG = JMA >C> A�APE = G W Q :�q QrA�DF¯#LTJMAhA�D�B W JUEiA�\PA
\�L#D�E > G�E�G W0¬ 9 ¥�G > EKJM\PJM¥�G�D�EiB > A�^ W JUB(¥ W JMB(G�EiEiA�D�� QMA W�>S>-@A�¥�LTD�BCA : ��¡�G#^ W A�¥�G > EiJM\�JU¥�G#DFE 
HeGc� > L#JUEKA
B W�> QMG � JMN W�> A �0:<; � > A �\�L#JUE­QMA�\PLTDFE > G�E�APE�Q Y A ¬ G#ghJMD�A : ��¡�G�\ W DO� @A�\PJM��ARG#QUL > Bt��A(BiG >-@A�¥�LTD�BCA��kBiLTJ<E­JMQ
G#\P\�A�¥0EKAhQMA�\�LTDFE > G�E ��BiLTJ<E(JUQ QMA > A �%W BCA : � W ¥�¥�LTBCLTD�BR^ W A = JMA >i> AhA�E = G W Q?LTDFE�G#\�\PA�¥�E @A�QUA�\�LTDFE > G�E :
� AfG�D�G�dTG#DFE > A �\ Wh9�>-@A�¥�LTD�BiAPB?¥.L#BiJUEiJU¯#A�B ��JMQ-� @A�\PJM��A���At\�L#D�� > ghA > QMA�\PLTDFE > G�E?G W ¥ > eAPB?� Y A W0¬.: ��¡�G#\ W D

9#l



> A �\�LTJ<E­G#QUL > B W D g�APBiBKG�NTA���A�\�L#D�� > g�G�EiJMLTD�� W \PLTDFE > G�E­APE ¥�A W E­JMD�BC\ > J > AXQUA > APD���AP°�[]¯#L W B­B W�> QMA W�>
G#NTAPD���G :

1 Jean envoie le contrat à Paul et
   à Pierre.

2 Pierre et Paul répondent à Jean.

3 Jean demande une modification.

Jean

Pierre

Paul

4 Pierre et Paul proposent une
  modification à Jean.

5 Jean propose un nouveau contrat
  à Paul et à Pierre.

6 Pierre et Paul répondent à Jean. 

7 Jean confirme le contrat.

7 confirme

1 propose contrat
2 accepte

6 accepte

7 confirme

6 accepte

1 propose contrat

3 modifier contrat

4 contrat modifié

5 propose contrat

3 modifier contrat4 contrat modifié
5 propose contrat

2 refuse

������� �0:mu � §*¬ APg�¥�QMA}��A�D @A�NTL-\�JMG�EKJULTD G�¯#A�\ \PLTD���J<E�APE > APg�JUBiA�APD ^ W A�BZEKJML#D ¥.L W�> Q�G~¥ > JUBiAO��A> APD���AP°�[]¯#L W B
=?> A�D�LTD�B�QUA \fG#BrL�eW Q Y W Dh��A�B ¥�G > EKJU\�JM¥�G#DFEKB � = G W Q�¥�G > A ¬ A�gh¥�QMA ��G W�> G#JUE > A �%W B @A�QUA \�LTDFE > G�E : � A�G#D

G W�> G#JUE�G#QML > B > A �\ W~W D�A >-@A�¥�LTD�BiA®¥�LTBCJUEKJ<¯TA®A�E W D�A®D @APNFG�EKJ<¯TA :�q Q?G W�> G#JUEp� W � @A�\PJM��A > B Y JUQ*¥ > A�D�G�JUESQMA> APD���AP°�[]¯#L W B®Gf¯#A�\ = JUA >C> A W D�JM^ W APg�APDFE�L W B Y JMQrG�D�D W Q�G#J<ESQMA > APD���AP°�[]¯#L W B : � D�AhE > LTJUBiJ±eAPg�A®¥�LTBCBiJ<[
 �JUQMJUE @A�B Y L � > A}eG Q W J?Gf¯#A�\hD�L#E > A�¥ > L#EiL0\PLTQMA 	 JUQ ¥�A W ER��APg G#D���A >SW D�AhghL0��J<��\fGIEKJML#D}� W \�LTDFE > G�E4eG= G W Q*A�E eG = JMA >i> A :6§*¬ G#ghJMD�LTD�Bp\�A�\fG#BX¥ >-@A�\PJMB 
 � JMN W�> A �0:mu � : � AfG#D APD�¯#LTJMA W D�A®��APg G#D���A���A�g�L�[
��J<��\fG�EiJMLTD4��A�\�LTDFE > G�E®eG = G W Q�A�E�eG = JUA >C> A : ��APEiEiASg�L-��JU��\fG�EiJMLTD�BCA > G W D�AS¥ > LT¥�LTBCJUEKJULTD4��A�¥�QMG#NTAPB
¡�L > G#J > A�B QUJM  > A�Bt� Y W D�AR� W�>-@A�AS� Y W D�AS¡�A W�> A : ��¡�G#^ W AS¥�G > EiJM\PJM¥�G#DFE > A �\PLTJUE­QMG���A�g�G#D���ASA�E�\PLTD�B W QUEiA
G#QUL > BRBiLTD�G#NTA�D���G G���D���A�E > L W ¯#A > ��APB�¥�QMG#NTA�B(¡�L > G#J > A�BR� Y`W D�A�¡�A W�> A�APD�\�L > A�QUJM  > A�B�A�E�^ W J Q W J
\�L#D�¯-JUA�D�D�APDFE�QMA ghJMA W0¬ BiAPQMLTD�BiG}QMJMBZEKAh��A�¥ > JML > JUE @A :³q Q > A�DF¯TLTJUA G#QML > B4eG � AfG#D�BiG}QMJMBZEKAh��A�¥�QMG#NTAPB
¡�L > G#J > A�B � L > ��LTD�D @APAc��AcQ Y ¡�A W�> A4Q�G}¥�Q W B®¥ > JUL > J<EHG#J > A{eG{QMG}g�L#JMD�B�¥ > JML > JUEKG#J > A : � AfG�D > A �\�L#JUE®��L#D�\9 QMJMBZEKAPB(��Ah¥�QMG#NTA�BS¡�L > G#J > A�BSQUJM  > A�BSAPE(� @A�\PJM��A�G#QUL > BS��Ah¥ > L#¥.LTBCA >RW D D�L W ¯TA�G W \PLTDFE > GIE�B W�>(W D�A
¥�QMG#NTA ¡�L > G#J > A�¥ >-@A ��@A >-@APA4¥�G > EiL W B�APD�EKAPD�G#DFE�\�LTgh¥�EiA ��APB®¥ > JUL > J<E @A�B(��A�B�¥�G > EiJM\PJM¥�G#DFEiB : ��¡�G#^ W A
¥�G > EKJU\�JM¥�G#DFE > A �\PLTJUE Q�GSD�L W ¯#A�QUQMAp¥ > LT¥�LTBiJ<EKJULTD�APEt� @A�\�JU��ApBCJ.APQMQUA�APBCEtG#\�\PA�¥�EKG# �QMA�L W D�LTD : �0J.\PApD Y A�BZE
¥�G#B�QUA�\fG�B � � A�G#D{¥.L W�>i> G > A���A�g�G#D���A >�W D�A®ghL0��J<��\fGIEKJML#D�� W \�L#D�E > G�E�¦ W Bi^ W6Y eG \PA®^ W6Y`W D G#\P\�L > �
BiL#JUE E > L W ¯ @ApL W ^ W A�QMA�D�LTg�  > Ap��A > APD @A�N#L0\PJ�G�EiJMLTD�B � @A���D�J�BiLTJ<EtG�ECEKAPJMDFE : �0J�\�A�D�LTg�  > ApAPBCE GIEiEKAPJMDFE �
� AfG�D�G#D�D W QMA > G®BiLTDO\�LTDFE > G�E ����A(g �A�ghA�B Y JMQ_D�A > A�BZEKA(G W \ W D�AS¥�Q�G�NTA�¡�L > G#J > A�QMJM  > AX\PLTg�g W D�ARG W0¬l ¥�G > EKJM\PJM¥�G�D�EiB :

��APESA ¬ APg�¥�QMA®ghLTDFE > A�^ W AhD�L#E > A�¥ > L�EKL-\�LTQUA�¥.A > ghAPE eG l G�NTA�DFEKB���A®D @A�NTL-\�JUA > APDFE > A�A W0¬ B W�>W D�A4g �A�ghA > A�BCBiL W�> \�A � APE®^ W6Y JMQ ¥.A > ghAPE®��A � G#J > A ��APB�\�L#D�E > A [j¥ > LT¥.L#BiJUEiJMLTD�B�G���D�� Y G >C> J<¯TA > eG W D
G#\P\�L > �O\PLTg�g W D�eG®EiL W B :
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q Q³A�BZEpJUg�¥�L > EHG#DFE ��ARD�L#EiA > ^ W A(QMGh¥ > JMBCAS��A > A�D���A�°�[±¯TL W BXA�BZEheG�D�LTB­dTA W0¬ Q Y W D�AR��A�B�G#¥�¥�QUJ<[
\fGIEKJML#D�B ��ASD @A�N#L0\PJ�G�EiJMLTD4QUA�B ¥�Q W B­\�LTgh¥�QMA ¬ A�B�eG >-@AfG�QMJMBCA >P:

��� ��� � �2�0�;�0* %�� �� �Q� �
n AR¥ > JMD�\�JM¥�A���ASQ�G�¯#A�DFEKA(A�BZE�QUA�B W J<¯�G#DFE 	W D2¯#A�D���A W�> � @AP\�Q�G > A}G W0¬ ¥�G > EiJM\�JU¥�G#DFEKB�^ W6Y JUQ�ghAPE A�D2¯#A�DFEKA W D G > EKJU\�QUA : n A�B�¥�G > EKJU\�JU¥�G#DFEKB�Q W J

JMD���JM^ W APD�EpG#QUL > B B Y JUQMB­BiLTDFE�JMDFE @A > APBiB @APBpL W D�LTDc¥�G > \�A�EXG > EKJU\�QMA ��BiJ³L W J ��JMQUB A�DF¯TL#JMA�DFE�QMAS¥ > J ¬ ^ W6Y JMQMB
BiL#D�E­¥ > �APEiB(eG�¥�GfdTA > ¥.L W�> \�APQ W J [j\PJ :-n Ap¯TAPD���A W�> GIEiEKAPD���EKL W EKAPBtQMAPB >-@AP¥.LTD�BiA�B A�E­g @APg�L > JMBCA�QUAp¥ > J ¬
g�G ¬ JMg�G#Q > A �\ W G#JUD�BiJ*^ W AhQUA®¥�G > EKJM\PJM¥�G�D�EX^ W J?Q Y G�¥ > LT¥�LTB @A : �0J?\PA�¥ > J ¬ � @AP¥�G#BiBCA�QUA�¥ > J ¬ ghJMD�JMg�G#Q
¯TL W Q W ¥�G > Q Y G#\H¡�A�EKA W�> ��\�APQ W J [j\�J�\�LTD�� > ghA�QMGX¯TA�DFEiA�G W ¥ > eA�B ��A�\�A�¥�G > EiJM\PJM¥�G#DFErA�E Q Y G�D�D W QMA­¥�L W�> QMAPB
G W E > APB :�� G#D�B�QMAS\fG�Bp\�L#D�E > G#J > A ��JMQ���APg G#D���A�G W0¬ ¥�G > EKJM\PJM¥�G�D�EiB­JMDFE @A > A�BCB @APBX��ARB W�> A�D�\H¡ @A > J > 
1BCA�QULTD
QMA�D�LTg�  > AR��A > A�D @APNTL-\�J�GIEKJML#D�Bt\�L#D�¯#A�D W � :

��A Ejd0¥�A � Y A�D�\H¡6eA > APB~\PL >i> A�BC¥.LTD��	G W ghL-��eA�QUA ��> G�D �\fG#JUB}\�QMG#BiBCJM^ W A�g�G#JUB�JMQRA ¬ JUBCEKA�� Y G W E > APB
ghL0�6eAPQMAPB�\�LTghghA�QMAPB®A�D�\H¡6eA > APB ¡�LTQUQ�G#D���G#JMBCA�B ��QUA�B®A�D�\H¡�eA > A�B~eG QMG� .L W NTJMA4A�EK\ :�:�: ^ W AcD�L W B�¥�L W�> [> JULTD�B­G W BiBiJ³JUg�¥�Q @A�ghA�DFEKA >�:

Paul Pierre Jean Jacques

propose(salon)

refuse

annule

accepte(500)

accepte(700)

propose modification

accepte(750)

accepte(1200)

annule

confirme

������� �0:m£ � §*¬ A�gh¥�QMAS��A�¯#A�DFEKA
=?> A�D�LTD�B�Q Y A ¬ APg�¥�QMAS� Y W D�¯TAPD���A W�>�	�= G W Q�A�E���A(E > LTJUB�G�\H¡�APEiA W�> Bp¥�L#EKAPD�EiJMAPQMB 	�= JUA >C> A�� � A�G#D�A�E

� G#\P^ W A�B 
 � JUN W�> A �-:b£ � := G W Q�� @AP\�JU��A���A ¯TAPD�� > A W D�BKG#QULTD�A�E � @APBiJ > A�LT 0EKA�D�J > G W ghLTJMD�B ;��T�#� ��> B"¥.L W�> \PA�Q W J<[j\PJ :�q Q0\ >-@APA���L#D�\W D�\PLTDFE > G�E�¥�L W�> BiL#D BKG�QMLTD APE(A�DF¯TLTJUA W D�A ¥ > LT¥.L#BiJUEiJMLTD2eG = JUA >C> A�� � AfG�D APE � G#\�^ W APB 
 = G W Q A�BZE
��LTD�\ W DcG#NTA�DFE­JUD�JUEiJ�G�EiA W�> APE = JMA >i> A�� � A�G#D APE � G#\P^ W A�B­��APB�G�NTA�DFEKB ¥�G > EiJM\�JU¥�G#DFEKB�\ � : � JUN W�> A �0:<; � :
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��¡�G#\ W D~��A�BS¥�G > EKJU\�JM¥�G#DFEKB > A �\�LTJ<E���LTD�\hQMG�¥ > L#¥.LTBCJUEiJMLTD}��A = G W Q?A�ES� @A�\PJM��A�B Y JMQ*A�BCESJUDFE @A > A�BCB @AhL W
D�LTD := JMA >i> A >-@A�¥�LTD��~eG = G W Qk^ W6Y JUQ�A�BZE�JUD�E @A > A�BiB @Ap¥�G > \PA�BiG#QML#DhA�E ^ W_Y JUQ�Q W J�¥ > LT¥�LTBiA­��A�Q Y G#\H¡�A�EKA >��#�T� �k> B :
� AfG�D >-@A�¥�LTD��c^ W_Y JUQ6D Y A�BCE�¥�G#B­JUD�E @A > A�BiB @A(A�E � G#\�^ W APB�Q W J6¥ > LT¥.L#BiA £#�T� ��> B := G W Q*\PLTQMQUA�\PEiA(QUA�B >-@A�¥�LTD�BCA�B�A�E > A�EKJUA�DFEX^ W A = JMA >i> A�APE � G#\�^ W APB�BiLTDFE�JUDFE @A > A�BCB @A�B�g�G#JUB�^ W6Y JMQ�D Y LTDFE
¥�G#B­¥ > LT¥�LTB @A W Dc¥ > J ¬ B W ¥ @A > JMA W�> eG®\�A�Q W J6� @APBiJ >-@ASAPE�^ W A � AfG#D D Y A�BZEp¥�G#B JMDFE @A > APBiB @AR¥�G > QUA�BKG#QULTD :�q Q
G#D�D W QUA®��LTD�\®QUA®\�LTDFE > G�ERG W ¥ > eAPBR��A � AfG#D~APES��APg G�D���A�eG = JMA >C> A®A�E�eG � G�\�^ W A�BR��A®Q W J � G#J > A W D�A
G W E > AS¥ > LT¥.L#BiJUEiJMLTD := JMA >i> Ah¥ > LT¥.L#BiA�G#QML > B £T�#� ��> BRA�E � G�\�^ W A�B ;�9#�T� ��> B :�= G W Q \H¡�LTJMBCJUES��L#D�\ ��A�¯TAPD�� > A BiL#D BKG�QMLTD eG
� G#\P^ W A�B ¥�L W�>p;�9#�T� ��> B ��JMQ�A�DF¯TLTJUA�G#QUL > B W D�AX\PLTD�� > g GIEKJML#D ¥�L W�> QUAp\PLTDFE > GIE(eG � G#\P^ W A�B A�E­G#D�D W QUA
QMA�\PLTDFE > G�E�G W ¥ > eA�B­��A = JMA >C> A :q \�J ��Q�G�ghL0��J<��\fGIEKJML#D���A�g�G#D�� @A�ASA�BZE�QMG®¥ > LT¥�LTBCJUEKJULTD�� Y W D�G W E > A�¥ > J ¬ ¥�L W�> QMA�BiG#QML#D :

����� � 	 � � � 	 ��� 	 �
��L W BSG�¯#LTD�BS¥ >-@A�BiAPDFE @Ah��G#D�B�\PA®\H¡�G#¥�J<E > A�D�L#E > A®¥ > L�EKL-\�LTQUA���A®D @APNTL-\�J�GIEKJML#D : ��APQ W J [j\PJ�¥�A > g�A�E

��A >-@A�G#QMJUBiA > ��J�� @A > APDFEKA�BpG#¥�¥�QUJM\�G�EKJULTD�Bt^ W J³ghAPEiEiA�DFE�A�D�¦CA W ��A�B­Ejd0¥�A�B���A > A�BCBiL W�> \�APBX��J � @A > A�DFEiB�A�E
��APBt\�LTghg W D�JM\fGIEKJML#D�B APDFE > AXG#NTA�DFEiBt��A ; ¯#A > B D : ��L W B G�QMQML#D�B g�G#JUD�EiA�D�G�D�E�G# �L > ��A > QMG(BCE >iW \�E W�> A
JMDFEiA > D�AR��ARD�L#E > ARghL-��eA�QUA :
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� � ��� 
�� ��� �

� � � � 
 � � ��� 
 � � ��� � �

¤ L W EKA >-@A�G#QMJUBKG�EiJMLTD JUD � L > g�G�EiJM^ W A�D @AP\�APBiBiJ<EKA W D�AhBCE >CW \PE W�> A���Ah��LTD�D @APA�B�G#��G#¥�E @A�A :"q Q � G W ERJM\�J
¥�L W ¯TL#J > \�L-��A > ��APB D @APNTL-\�J�GIEKJML#D�B?BiJUg W QUEKG#D @APA�B �FQ Y Gf¯�G#D�\PA�ghA�DFE � Y`W D�A�D @A�NTL-\�JMG�EKJULTD �TQUA�BrJMD�J<EKJMG�EKA W�> B
APE�QUA�B ¥�G > EKJU\�JM¥�G#DFEKB APE�¥ > JMD�\PJM¥�G�QMA�ghA�DFE QUA�B > A�BiBCL W�> \�A�B�APE�QMAPB \�LTDFE > G�EiB := L W�> JUg�¥�Q @A�ghA�DFEiA > D�L#E > Ac¥ > L#EiL0\PLTQMA � D�L W B�Gf¯TLTD�B � @A���D�J�¥�Q W BCJMA W�> BhLT -¦CA�EKB \PLTghg W D�B}eG~EiL W EiA
� L > g�A���ASD @APNTL-\�J�GIEKJML#D 	
� n A�B > A�BiBCL W�> \�A�B�APE�QMA W�> > AP¥ >-@APBiAPD�EKG�EKJULTD :
� n A�B­\PLTDFE > GIEKB­APE�QMA W�> B­¥ > LT¥ > J @APE @A�B :
� n A�B­  W EKB :
� n A�B­APD�NFG#NTAPg�APDFEKB :

� �	� � ��� � ����� 	 	 ���	� �

������������������������������������ ��������������������������������������������
Agent A

Zone des contrats
négociés

Zone des contrats en
cours de négociation

Contrats pris

buts et engagements pris
par l’agent

Droite de représentation
des ressources

����� � u�:<; � � A�¥ >-@A�BCA�DFEHG�EiJMLTDO��A�B > A�BiBCL W�> \�A�B
n A�B > A�BCBiL W�> \�APB�BiLTDFE G# �BZE > G�JUEKAPB�A�E ¥�A W ¯TA�DFE G W BiBCJ� �JMA�D > AP¥ >-@APBiA�DFEiA > ��APB�G > EKJU\�QMAPB®^ W A���APB

E > G#D�\H¡�APB�¡�L > G#J > APB L W APD�\�L > AS��A�B�\fG�NTA�L#EiB­��A �%>iW J<EKB :o ��D ��A > AP¥ >-@APBiAPD�EiA > QMAPB > A�BCBiL W�> \�APB � D�L W BhGf¯TL#D�B�� @AP��D�J W D ghL-��eA�QUA�N > G�¥�¡�JM^ W A�EiA�Qt^ W AcQMA> AP¥ >-@APBiAPD�EiAOQMG � JMN W�> A u�:U;#: � D�A4� > LTJ<EKA�BCA�NTghA�DFE @APA > A�¥ >-@A�BCA�DFEKAcQ Y A�D�BiA�g� �QMA4��APB > A�BCBiL W�> \�APB���JMBZ[
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La négociation du contrat sur la ressource r2 est terminée

r1 r2 r3 r4

r1 r2 r3 r4

����� � u�:m9 � §*¬ A�gh¥�QMAS��AS¥ > LTN > A�BiBCJMLTDc��APB�\PLTDFE > G�EKB­��G#D�B�QMG�g G�E > JU\�AX� Y G�ECEKA�DFEiA :

¥�LTD�JM �QMA�B ��\H¡�G#^ W A > A�BCBiL W�> \�A�\PL >i> A�BC¥.LTD���G#DFEOeG W D�BiAPNTghA�DFE :�n GO¥�G > EKJUAhJUD �f@A > JMA W�> Ah\�LTDFEiJMA�DFE(QMAPB
\�L#D�E > G�EiBtD @APNTL0\PJ @APB�B W�> \�APB > APBiBCL W�> \PA�B ��\ Y A�BCEZ[�eGI[]��J > A�QUA�B \�LTDFE > G�EKB�¥ > JUB ¥�G > Q Y G#NTAPDFE �-QMA�B > APBiBiL W�> \PA�B
\�L >i> APBi¥�LTD���G�D�E�D Y @APEHG�D�E�G#QUL > BS¥�Q W BSQMJM  > A�B :³n Gc¥�G > EKJUA�B W ¥ @A > JUA W�> A \�L#D�EiJMAPD�E(QMAPBS  W EKBRAPE(A�D�NFG#NTA [
ghA�DFEKB®^ W J BCLTDFE�A�D \�L W�> B®��A D @A�N#L0\PJ�G�EiJMLTD�B W�> QMAPB > APBiBiL W�> \PA�Bh\�L >C> A�BC¥.L#D���G#DFE :?q Q�B Y G#NTJUE�� Y`W D�A
g�G�E > JM\�A���LTDFE�QUAS\�LTgh¥.L > EKAPg�APDFE­A�BCE�\fG�QM^ W @ASB W�> QMA�¦CA W ¤ APE > JMB :kn A�B�\�LTDFE > G�EKB�^ W J"G >i> JU¯#A�DFE�B Y A�g®[
¥�JUQMA�DFE�A�D}\�G#Bp��A�\�L#D���JUE�B W�> QMAPB > A�BCBiL W�> \�APB : � Y A�BZE�\�A�EiEKA�g G�E > JU\�AS^ W J�JUD���JU^ W A�G W-¬ L# -¦CAPEiB 
1  W E
L W APD�NFG#NTAPg�APDFE ��BiJ�QMA W�> ¥ > L-\�APBiB W B���A4D @A�N#L0\PJ�G�EiJMLTD ¥.A W E�\�LTghghA�D�\PA > 
%\ Y A�BCEhQUA \fG�B®QML > Bi^ W6Y JMQMB
BiAhBiJ<E W APDFEceG Q�G4B W�> � G#\PA���A�QMG g�G�E > JM\PA � : �0J W D~\�LTDFE > G�E(A�BCE(� @Aj¦�eGcAPD \�L W�> BS��AhD @A�N#L0\PJ�G�EiJMLTD B W�>
QMAPB > APBiBCL W�> \PA�B­D @AP\�A�BCBKG#J > APB�¥�L W�> QMAp\PLTDFE > G�E�G >i> JU¯�G#DFE �-\�APQ W J [j\PJ.APBCE­G#QUL > B g�JUB�APDOGIEiEKAPDFEKA :�n G(g GI[
E > JM\PA QMA >-@A�¯TA�JUQMQUA > GcQML > Bi^ W A�QUA�B > A�BCBiL W�> \�APB®BiA > LTDFE�QMJU  @A >-@A�A�B :*�O@A�EHG#JUQMQULTD�BS\�A � L#D�\PEiJMLTD�D�A�ghA�DFE�B W�>
Q Y A ¬ APg�¥�QUA(��A�Q�G � JMN W�> A u�:b9-: � D ¥ > APg�JUA > \�LTDFE > G�EX¥�L > EHG#DFEXB W�> QUA�B > A�BCBiL W�> \�APB 
 �®APE 
�� G >C> J<¯TA :
��A�B > APBiBiL W�> \PA�BtD Yj@APEKG#DFE�¥�G#B APD \PL W�> B ��A�D @A�N#L0\PJ�G�EiJMLTD ��\�A�\�LTDFE > G�E BiA > APE > L W ¯TA®eGRQMGRB W�> � G#\PA���A�QMG
g�G�E > JM\�A�
%QMJUNTD�ASJMD �f@A > JUA W�> A � ��A�Ep¥�A W Ep��L#D�\(APDFEHG#ghA > BiLTDO¥ > L-\�APBiB W Bp��A(D @A�N#L0\PJ�G�EiJMLTD :�=?W JMB�G >i> JU¯#AW DOBiA�\PLTD��}\PLTDFE > G�Ep¥�L W�> Q Y LT �EiA�DFEKJULTD ��ARQ�G > A�BCBiL W�> \�A 
�! :.n eGhAPD�\�L > A���Q�G > APBiBCL W�> \PA�D Yj@APEKG#DFEX¥�G�B
A�D \�L W�> Bh��AOD @A�NTL-\�JMG�EKJULTD � QUAc\PLTDFE > G�E BCA > APE > L W ¯#A eG{Q�G B W�> � G#\PA���AcQ�G g�G�E > JM\�A4A�E APDFEHG#ghAOBiG
D @APNTL0\PJ�G�EiJMLTD : � D}E > LTJMBCJ±eAPg�AR\�LTDFE > G�EpA�BCEX¥ > LT¥�LTB @A�¥.L W�> QUA�B > A�BCBiL W�> \�APB 
�! APE 
�� : ��A�BX��A W0¬ > A�B [
BiL W�> \PA�B�BiLTDFE�A�Dc\�L W�> B­��A�D @APNTL0\PJ�G�EiJMLTD ��QMA�\PLTDFE > G�E­B Y A�gh¥�JMQUAX��LTD�\(G W ��A�BiB W B ��BiA�E > L W ¯�G#DFE­��L#D�\
B W�> Q�GS��A W0¬ J±eA�ghApQUJMNTD�A���A�QMG(g�G�E > JM\�A�
%JMQ�A�BZE G#QUL > BrghJMB A�Dh¯TA�JUQMQUA�¥�G > QMGRg�G�E > JM\PA � : � D�^ W G�E > J±eAPg�A
\�L#D�E > G�E®G >i> JU¯TA �*\PA�Q W J<[j\PJ ¥�L > EHG#DFE®B W�> QMAPB > APBiBCL W�> \PA�B 
�! A�E 
�� : n G > A�BCBiL W�> \�A 
�� D Y APBCE�¥�G#B�A�D
\�L W�> B���A�D @APNTL0\PJ�G�EiJMLTD g�G#JMB­QMG > APBiBCL W�> \PA 
�! Q Y APBCE :.n A(\�LTDFE > G�EXAPBCEXG#QML > B� �QML-^ W @A�APE�B Y A�gh¥�JUQMA(G W
��APBiB W Bp��APBpG W E > APB�APDcE > LTJUBiJ±eA�ghA�QMJMN#D�AX��ARQ�G®g�G�E > JM\�A ��BiA > A�E > L W ¯�G#DFE�Q W J�G W BiBiJ³APD}G�ECEKA�DFEiA(��ASQMG
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BiA W JMQ*g�JUD�JMg�G#Q³��A >-@AP¥.L#D�BiAPBR¥�LTBCJUEKJ<¯TAPB�A�BCE(G�ECEKAPJMDFE : � Y JUQ D Y A�BZE(¥�G#BSG�EiEiA�JUD�EXAPES^ W A�QMA®D�L#g�  > A���A> APD @A�N#L0\PJ�G�EiJMLTD�BrG W EKL > JMB @A�A�B D�A�Q Y A�BZE ¥�G#BrD�LTD ¥�Q W B �FJMQ�A�DF¯#LTJMA W D�A � >A4 ILK � > � >)4 � � 6 � MOI 7 6 � K ¥.L W�>
\�AS\PLTDFE > GIE :k� G#D�B­QUAX\fG#B�\�L#D�E > G#J > A ��JMQ ILKQK�� @ > QUA�\�LTDFE > G�E�G W ¥ > eA�B­��APB�¥�G > EKJU\�JU¥�G#DFEKB :
n L > B���AOQMG >-@A�\�AP¥�EKJULTD � Y`W D�A 4 � � 6 � MOI 7�6 � K � > M � K 7 E I 7 �rQ Y JMD�J<EKJ�GIEKA W�> G�EiE > JU  W A W D�AcD�L#EKA�G W0¬

E > G#D�\H¡�APB­¡�L > G�J > APB ¥ > L#¥.LTB @A�APB�BCA�QULTD Q�G�¥ > JML > JUE @A�� W ¥�G > EKJM\PJM¥�G�D�Et^ W J�QMA�B ¥ > LT¥�LTBiA�A�E­QMA W�> ¥ > JUL > J<E @A
¥�L W�> \�AR¥�G > EKJU\�JM¥�G#DFE :

lF£



��¡�G#^ W ASE > G#D�\H¡�AR¡�L > G#J > AXA�BZE�D�L#E @APA(��ARQMG � G��\�L#DcB W JU¯�G#DFEiA 	

� ��� � 
�� � ����� � ��������� @� 
�� ��	 � � ��� ��� �
�����'����� ���
��
��� �

� � ��������� @� 
�� ��	
��� ��� � ��� � � ����� � � @� 
���� ��� � ��� �
�������� !��

L�eW 	 E 6 �TE 687��>$# � � � 6 K 687 % ��� ��� � & A�BZE�Q�G�¥ > JML > JUE @Ap��ASQ�G�E > G#D�\H¡�AS¡�L > G#J > A�J6¥�L W�> Q Y JMD�JUEKJMG�EKA W�> �IQMA­¥�G > EKJM\PJ<[
¥�G#DFE 
1BCJ�A�QUQMAXD�A � G#J<E­¥�G#B­¥�G > EKJUAX��ASQ�G®QMJUBCEiA > A �\ W A �`LTDOQ W J6G�EiE > JM  W A W D�AS¥ > JML > JUE @Ap��JMBC\ > JUg�JUD�G#DFEKA � �
�
�����'�������)(*�� "!�� APBCE�QMA�\PL0A � \�JMAPDFE�g W QUEiJM¥�QUJM\fGIEKJ � ��ASQ Y JMD�J<EKJMG�EKA W�> ��� W ¥�G > EKJM\PJM¥�G�D�E �
	 E 6 �TE 687��>$# ��� ��� �+& APBCE�Q�G�¥ > JML > JUE @AX� W ¥�G > EiJM\PJM¥�G#DFE�¦t¥�L W�> Q Y JMD�J<EKJMG�EKA W�>�:
��APECEKA4D�L�EKA4A�BZE > APg�JUBiA eGh¦CL W�> eG}\H¡�G#^ W A >-@AP\�A�¥0EKJML#D���A4g�L-��J<��\fG�EiJMLTD 	 Q�GOD�L#EKA4��JMBi\ > JUg�JUD�G#DFEKA
��LTD�D @A�A�G W EiL W�> ¥ >-@A�\ @AP��A�DFE�� W � G#J<Er��A�Q�G�D�LTD�¥ > LT¥�LTBCJUEKJULTD®��A�\�A�EiEKA­E > G#D�\H¡�A�¡�L > G#J > A ¥�G > \�A�¥�G > [
EKJU\�JU¥�G#DFE�A�BCE > A�E > G�D�\H¡ @A�A®¥ W JMB�Q�G�D�L#EiA�A�BZE�G W NTg�APDFE @A�A(¥�G > QMAR\fG#QU\ W Q³A �_AP\PE W @A���G#D�B�Q�Gh��A W0¬ J±eA�ghA
¥�G > EKJUA���ASQ�G � L > g W QMA :
��APECEKA � L > g W QUA ¥�A > ghAPE���A�EKAPD�J > \PLTgh¥�EKA���A�Q�G�¥ > JML > JUE @A ��A4\H¡�G#^ W A ¥�G > EiJM\PJM¥�G#DFE(¥.L W�> Q Y G#NTAPDFE
JMD�JUEKJMG�EKA W�> G#JMD�BiJ*^ W A®��A�Q�G ¥ > JML > JUE @A(¥�G > ¥�G > EKJU\�JU¥�G#DFEX��A�\H¡�G#^ W A®E > G#D�\H¡�A®¡�L > G#J > AR¥ > LT¥�LTB @A�A :6� A
¥�Q W B ��QUA�BtE > G#D�\H¡�A�B�¡�L > G�J > APB D�LTD ¥ > LT¥.L#B @A�APB�BCLTDFE�D�L#E @APA�B­��A � G��\PLTD ��JMBC\ > JUg�JUD�G�EiLTJ > A�GI��DO^ W6Y A�QUQMAPB
D�ASBiL#JMA�DFE�¥�G#B­¥ > LT¥�LTB @APA�B­��G#D�B�QMA�D�L W ¯TA�G W \�LTDFE > G�E :
¢�JUA�D B �W�> ��� Y G W E > A�B � L > g W QMA�Br¥�A W ¯#A�DFE��APE > A W EKJUQMJMB @A�APB g�G#JUB D�L W BtGf¯#LTD�Bt\H¡�L#JMBiJ�� Y W EKJUQMJUBiA > \PA�QMQUA­^ W J
D�L W B(¥�G > G#JUBiBKG�JUE�EKAPD�J > QUAh¥�Q W BS\�L#g�¥�EiA���A�Q Y Gf¯-JMBS��Ah\H¡�G#\ W D�A�E���A�Q Y JUg�¥�L > EKG#D�\PA®��LTD�D @APA{eG \�A�E
Gf¯-JMB­¥�G > Q Y G#N#A�DFE­JMD�J<EKJMG�EKA W�>�:n L > BC^ W A®EKL W EiA�B�QUA�B�ghL0��J<��\fGIEKJML#D�B�BCLTDFERG >i> JU¯ @A�APB�
1L W QUL > BC^ W A®QMA�� @APQ�G#J���A >-@AP\�AP¥�EKJULTD~G A ¬ ¥�J >-@A � �
Q Y JMD�JUEKJMG�EKA W�> \H¡�LTJMBCJUErQ�G 
1QMAPB ��D�L W ¯TAPQMQUA 
1B �*E > G�D�\H¡�A 
%B �?¡�L > G#J > A 
1B �*^ W Jk\�LTDF¯-JMAPD�E 
1APD�D�A�DFE � QMA ghJMA W0¬ A�E
	 E�� 	 � S > QMA�D�L W ¯TA�G W \PLTDFE > G�E :
n L > Bi^ W6Y W D2JUD�JUEiJ�G�EiA W�>�> A �\PLTJUE W D�A E��>A7�E I"M 7 I 7�6 � K � JMQ > A�NFG > ��A�BCJ­JMQ > APBCEiA}G#BCBiA�°O��A�¥�G > EiJM\�JU¥�G#DFEKB

¥�L W�> QMA > A�D���A�°�[±¯TL W B ��APE­EKAPD�EiAS��ASQMA�� @AP¥�Q�G#\PA > BiJ6EiA�Q�D Y A�BZEp¥�G#B­QMA�\fG�B :

� ����� � � � � � � *�! �+� �)� � � � � , �J!�� %�� � , * ! � �A���0* .�,/. ��� �0*�!
n L > BC^ W_Y`W D~¥�G > EKJU\�JM¥�G#DFE > A �\�LTJ<E W D�A 	 E�� 	 � S 687�6 � K ��A > A�D���A�°�[±¯TL W B �³JMQ�\�LTghg�APD�\�A�¥�G > ¯ @A > JU��A >

BiJ?QMG�E > G�D�\H¡�Ah¡�L > G�J > A®APBCE(A�D�\PL > AhQMJU  > A : �0J EiA�QrA�BZERQMA�\fG#B ��JMQ I"M M > 	 7 > QMA > A�D���A�°�[±¯TL W B : �0JMD�L#D ��JMQ> APNFG > ��A­BiJ�Q Y JUD�JUEiJ�G�EiA W�> � Wh> A�D���A�° []¯TL W B APBCE ¥�Q W B?¥ > JUL > J<EHG#J > A ^ W A�\PA�Q W J�� Wh> APD���A�° []¯#L W B � @A ¦�eG�¥ > JMB :
�0J�L W J ��JUQ I"M M > 	 7 > QMA > APD���AP°�[]¯#L W B ��BCJMD�L#DOJUQ_QMA E > � �DS > :
n L > B���A�QMG >-@A�\PA�¥�EiJMLTD � Y`W D�A M � K � E 4 I 7�6 � K ��A > A�D���A�°�[±¯TL W B ��QUA ¥�G > EiJM\PJM¥�G#DFEhQ Y G�¦CL W EKA�eG BCLTD

G#NTAPD���GcAPERA�DF¯TL#JMA��"BiJrD @AP\�APBiBKG�J > A � W D ghA�BiBiG#NTAh��A E��>A7�E I"M 7 I 7�6 � K eGcQ Y JUD�JUEiJ�G�EiA W�> � W 
1��A�B � > APD���A�° [
¯TL W B�ghLTJUD�Bt¥ > JML > JUEHG�J > A 
1B � D @AP\�A�BCBiJ<EHG#DFE�\�A�B­E > G#D�\H¡�APB�¡�L > G#J > APB :

n L > B���AtQ�G >-@AP\�A�¥0EKJML#D�� Y W D�A � >A4 ILK � > � > 4 � � 6 � MOI 7 6 � K ��QUA ¥�G > EKJU\�JU¥�G#DFE*\PLTD�B W QUEiA�BiL#D®G#NTAPD���GpA�E
A�DF¯#LTJMA W D D�LTg�  > A�¥ >-@A�� @AP��D�J���A­E > G#D�\H¡�APB ¡�L > G#J > A�BrQUJM  > A�BrAPE ¥�G > L > � > A���A�¥ > JUL > J<E @A(eGSQ Y JMD�JUEKJMG�EKA W�>
� Wc> APD���A�° []¯#L W B :

lT¨



��A�B4\PLTg�¥�L > EKA�ghA�DFEiB�BiLTDFE4A ¬ G#\PEiA�ghA�DFE \�A W0¬ ¥ > LT¥�LTB @APB4¥�G > � @A � G W E :�q QpD�A � G W E ��LTD�\ ¥�G�B@APEiA�D�� > AR��AS\�Q�G�BiBiAS¥�L W�> \PAPE�A ¬ A�gh¥�QUAR� Y G#¥�¥�QMJU\fG�EiJMLTD :

� ������� � � � � �"!	�Q, !�� � * �
�r/ ,  ³� � /�! + � +�© � )+-,�+ �.�f/��.� | x / �k+ ���³/
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Agent A

Agent B

Agent C

Contrat C1 Contrat C2

Contrat C1 Contrat C2

������� ¨�:<; � § EKG�E­JMD�JUEKJMG#Q���ASQ�G®D @A�N#L0\PJ�G�EiJMLTD
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Agent A

Agent B

Agent C

But créé par B

A crée 
l’engagement
correspondant

������� ¨0:b9 � ¢ ��A�g�G#D���A W D > APD���A�° []¯#L W B®eG o
¤ > LTJMB³G�NTA�DFEKB o ��¢ APE�� BiLTDFE"¥ >-@A�BiAPDFEKB"��G#D�B�QMGtD @A�NTL-\�JMG�EKJULTD 
 � JMN W�> A ¨0:U; � :�n?Y G�NTA�DFE"¢ ��A�g�G#D���AW D > APD���AP°�[]¯#L W BRGf¯TAP\®Q Y G#NTA�DFE o(:6o \ >-@A�A�G�QML > B W D{A�D�NFG#NTAPg�APD�EX¥.L W�> \�A®\PLTDFE > GIE�
 � JUN W�> A ¨�:m9 � := L W�> Q Y G#N#A�DFE o �*¢�A�BCE�¥�Q W B(¥ > JUL > J<EHG#J > A�^ W A4� �*��LTD�\ o APDF¯TLTJUA W D�ghA�BCBKG#N#A�I"M M > 	 7 > eG}¢ : �0J

\�APQ W J [j\PJ6\�LTD0� > ghA�� o APD�¯#A >C> G{eGh� W DOghA�BCBKG#N#A E �>A7�E I"M 7 I 7�6 � K 
 � JUN W�> A ¨�:ml � :

lT«
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Agent A

Agent B

Agent C

C est moins prioritaire que B pour A, si B confirme
A enverra une rétractation à C

������� ¨�:ml � �0J³¢ \�LTD0� > ghA�� o BiA >-@APE > G#\PEiARG W ¥ > eA�B­��A��

�­xU$1�.� + � � /�! +  ³��$ | $ , /�� +  "� © ��� © � , )+�+
n G � JUN W�> A ¨�: � > A�¥ >-@A�BiAPDFEKA�QMAPB�JUD�EiA >�� G#\�APBt��A � G#NTA�DFEiB >-@A�G#QMJUBKG#DFE ��AXQ�GRD @A�N#L0\PJ�G�EiJMLTDh¥.L W�> QMG

¥ > JMBiAS��A > A�D���AP°�[±¯TL W B�Gf¯TAP\(D�L�E > A op=rqH:n?Y @AP\ > G#D(APDS¡�G W E eG NFG W \H¡�A APBCE³QMG � A�D �A�E > Ar��A?¯-JMB W G#QUJMBKGIEKJML#DX��A�B³ghA�BCBKG#NTAPB³\�LTD�\PA > D�G#DFE"Q Y G#NTA�DFE :�§ QMQMA
¥�A > ghAPER��A�¯-JMB W G#QMJUBiA > QMA�BS��J � @A > APD�EiA�BR¥ > L#¥.LTBCJUEiJMLTD�B > A �\ W A�B(APE(Q Y G�¯�G#D�\�A�ghA�DFER��AhQ�G4D @APNTL0\PJ�G�EiJMLTD

 >-@A�¥�LTD�BCA�A�DF¯#L�d @APA��t\PLTD�� > g G�EiJMLTD L W G#D�D W Q�GIEKJML#D �?��A�g�G#D���A���AOg�L-��JU��\fG�EiJMLTD � :<:U: � :?n?Y @A�\ > G#D A�D
¡�G W E�eG�� > LTJ<EKA > A�¥ >-@A�BCA�DFEKAhQ Y JMDFEKA > � G#\PA®��A®BKG�JMBiJUA�� Y W D{D�L W ¯#AfG W \�L#D�E > G�E �6\�APQ W J*A�D{ �G#B�eG�NFG W \H¡�A
G � \H¡�AhQMAPB�\�LTDFE > G�EKBS¥ > JMBSGf¯TAP\�QUA®D�LTg ��AhQ Y JUD�JUEiJ�G�EiA W�> APERQUA�B > APBiBCL W�> \PA�B(D @A�NTL-\�J @A�APB :³n A���A > D�JMA >@A�\ > G#D > AP¥ >-@APBiAPD�EiA�Q Y G � \H¡�G�NTAS��ASQ�G�¥ > LT¥.L#BiJUEiJMLTD4��AR\PLTDFE > G�E­¥.L W�> QMA�ghL0��A�g�G#D W APQ :

� � � � � � � � � � � 	 � ��� � �
	��� ���

n A®¥ > JUD�\�JU¥.A(��A�Q�Gh¯TA�DFEiA�G W0¬ APD�\H¡6eA > A�B(G @APE @A�� @AP\ > J<E�A�D BCL W B�BCA�\PEiJMLTD �-:b90:m90:_n APB > APBiBiL W�> \PA�B
BiL#D�EXJM\�J³��APB�G > EKJM\PQMAPB �kBiA W Q*QUA W�> D�LTg ��APBi\ > JM¥�EiJ � B W�� EX¥�L W�> \ >-@APA > QUA�B > A�BCBiL W�> \�APB :�§ D > AP¯�G#D�\H¡�A �
JMQ � G W E�G�¦CL W EKA > G W0¬ ¥ > LT¥ > J @APE @A�B®� W \�LTDFE > G�Eh��A4 �G�BiAcQMA�¥ > J ¬ g�JUD�JMg W g ^ W AcQMA�¯TA�D���A W�> ¯TA W E
LT �EiA�D�J >�:6q Q � G W ES��LTD�\h\ >-@APA >SW D�A�\�QMG#BiBCA � E�� 	 E 6 �>A7��> S�� � K 7�E I 7 � KNM 9 �>AE > S�^ W J @A�EKAPD�� QMG�\�QMG#BiBCA � E�� �
	 E 6 �>A7��> S�� � K 7�E I 7 := L W�> \�A�EiEiA G#¥�¥�QUJM\�G�EKJULTD ��JMQ-G � G#QUQ W JMgh¥�Q @APg�APD�EiA >"W D�At\PLTgh¥ @APEiA�D�\PA ��AtD @APNTL0\PJ�G�EiJMLTDRBi¥ @A�\�J<��^ W A�G W0¬
A�D�\H¡�eA > A�B 	 Q�Gt\PQ�G#BCBiA
� �T4 	 �>A7 > KNM > � �> R � M 6 I 7 6 � K � KNM 9 �>AE > S³^ W J @A�EKA�D��(QMG�\�QMG#BiBCA�� �T4 	 �>A7 > KNM > � �> R � M 6 I 7�6 � K :§ D}A �.APE �.JUQ � G W E�g @APg�L > JMBCA > QMAPBpG > EKJU\�QUA�B�¥.LTBCB @AP� @A�BX¥�G > Q Y G�NTA�DFE �kQ Y APD�BiAPg� �QMAR��APBXG > EKJM\PQMAPB�^ W J"BiA [> L#D�ER¥ > LT¥�LTB @APBRA�ER^ W J?Q Y JMDFE @A > A�BCBiAPD�E �³Q�G�BiL#g�ghA®� Y G > NTAPDFE(^ W6Y JMQ*¥.LTBCB�eAP��A�A�ERQMA�BSAPD�\H¡6eA > A�B(^ W_Y JUQ?G
¥ > LT¥.L#B @A :

= L W�> \�A�EiEiA G�¥�¥�QMJU\fG�EiJMLTD ��JUQTG � G#QUQ W � @AP��D�J > ��A�B � L#D�\PEiJMLTD�B�BC¥ @A�\PJU��^ W APB���G#D�B�Q�Gt\PLTgh¥ @APEiA�D�\PA?��A
D @APNTL0\PJ�G�EiJMLTD : ¤ L W E�� Y G# �L > � � W D�Apg @APEK¡�L0��A�^ W J_¥�A > g�A�EiEiA���A�\H¡�LTJUBiJ > QMAPB�G > EKJU\�QUA�B ^ W J.JUD�E @A > A�BiBCA�DFE
Q Y G#NTAPDFE ��¥ W JUB W D�A � LTD�\�EKJULTD�^ W J�\ >-@A���J<EKA 
1L W � @A� �J<EKA �rQMG(BiL#g�ghA­� Y G > NTAPD�E�^ W6Y JUQk¥.LTBCB�eAP��A :�� A�¥�Q W B �W D�A � LTD�\PEKJULTD ¥.L W�> � @APEiA > g�JUD�A > QUA�¥ > J ¬ eG®¥ > LT¥�LTBCA > ¥.L W�> W DOG > EiJM\�QUAXA�BZE�D @A�\PA�BKG�J > A :

� �



������� ¨�: � � §*¬ A�gh¥�QMAS� Y JMgh¥�Q @A�ghA�DFEHG�EiJMLTD���ARQ�G�¥ > JMBiA���A > A�D���AP°�[±¯TL W B�Gf¯TAP\(D�L�E > A op=rq

� ;



§*¬ G#ghJMD�LTD�B g G#JUDFEKA�D�G#DFE­QMA�\�L#g�¥�L > EiA�ghA�DFE­��ASQ Y JMD�JUEKJMG�EKA W�> ¥ W JMB­\PA�Q W J6� W ¥�G > EiJM\PJM¥�G#DFE :

� � ����� �2��	+�)!
n AO\PLTg�¥�L > EKA�ghA�DFEh¥�G > � @A � G W EhD Y A�BCE ¥�G#B�EKL W E{eG � G#JUEhG�¥�¥ > L#¥ > J @AOG W0¬ A�D�\H¡6eA > APB :�§ D A �.APE �

¥�L W�> \�A�EiEKA�G#¥�¥�QUJM\�G�EKJULTD ��QUAS\�LTDFE > G�E�BiA > G�\PLTD�� > g @AR¥.L W�>�W D�¥�G > EKJU\�JM¥�G#DFE�
1\�APQ W J³^ W J"G > A�gh¥.L > E @A
Q Y A�D�\H¡�eA > A � A�EtG�D�D W Q @A�¥.L W�> EiL W B QMAPB�G W E > APB :0� A­¥�Q W B ��JMQ � G W E JM\PJ�A ¬ G#ghJMD�A > QUA­¥ > J ¬ ��ApQMG > A�BCL W�> \PA
APE(D�LTD Q�G > APBiBiL W�> \PA�A�QUQMA�g �APg�A : ��A�D�A�BiA > G���L#D�\�¥�G#B�QMG > A�BCBiL W�> \�APB®^ W J BCA > GcD�L#E @A�A��"g�G#JMBSQMA
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