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BDCFEHGJILK�MNGOK�PHQLCSRTILKUPWVUXWY Z[V�YN\]C^R`_LPbaWXWR`VUacRTILKdQLC^P=YNPbaWK�EeROGTILKfQLCFZLX=GJV�K�P=GLghQLCSRiX=Kkj
ZLX=K�P=K�ClacR`V�YN\]CTP=YNEHZLMNYnmSVoR`ISRepqQLKAZrK�X=EHY aWKsV�G]EHZLX=K�CLILK�XutvP=YNEsQLMwR`X�xzy{M|aW}�X=EHYNCLG~EAGJILK�MwR`ILG�P=K
K�EHZLMNKoRAR�EHK�CqQLILGHV�G]EHG�P=YNCL\]CLYNEHG�ILK�R`CS�`M YNP=YNP�glK�P�ILK�V�YNX�gSILK;ILK�P=V�G]EHZrG]P=YNV�YN\]CdK�CfK�MNK�EHK�C�aWG]P
P=YNEHZLMNK�P�gLEe�`P����`V�YNMNK�P�ILK;V�G]EHZLX=K�CLILK�X�x

� G]C�K�MumSC�ILKTEHGJILK�MwR`X~K�M;P=YNPbaWK�EeR�ZLX=G]ZLQLK�PbaWG�P=KTQlaWYNMNYN�oR�K�M���K�CL�]QSR��bK�BDCLY mSVoR`ILG^ILK
�fGJILK�MwR`ILGLgzB������ �`����x�y{PbacR�K�P�QLCSR�CLG`acR`V�YN\]CvK�Pbac�`CLISR`X�ZSR`XWReK�M|EHGJILK�MwR`ILGeILKsP=YNPbaWK�EeR`P�ILK
P=G`��a¡ �R`X=K¢GDCLGLg�X=K�P=QLM acR`ILG£ILK¢QLCSRDZLX=G]ZLQLK�PbacRDILK¤K�PbacR`CLISR`X=YN�oR`V�YN\]C�ZLX=G]EHG¦¥JYNISR§Z[G]X¨K�MJV�G]CLP=G]X=V�YNG
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B�����K�P�QLCOMNK�CL�]QSR��bK¿�]XW��mSV�G~pqQLKsZ[K�X=EHY aWK�¥JYNP=QSR`MNYN�oR`X�grK�P=Z[K�V�YnmSVoR`X�tvILGqV�QLEHK�C�akR�X�VoR`ISR
QLCSR~ILKAMwR`P�ZSR`XbaWK�P;pqQLKAV�G`EHZLX=K�CLILKAK�M´ILK�PWR`X=XWG`MNMNG~ILK�P=G`��a¡ �R`X=K`x�B����^G`�ÀX=K�V�K�QLCSR��ÀG]X=EeR�ILK
EHGJILK�MwR`X�V�G]PWR`P�V�G]CLV�K�ZlaWQSR`MNKUPDV�G]EHG�MNGAP=G]CdZLX=GJV�K�P=G]P�ILK;CLK��]GJV�YNG]P�glt��ÀQLCLV�YNG]CLK�P�ILKuP=YNPbaWK�EeR`P�Á
R`ILK�Ee�`PHILKfV�G]PWR`PHV�G]CLV�X=KUacR`P�g¢V�G]EHGTMNGTP=G]C^K�P=V�X=YN_LYNXAV�MwR`P=K�PHK�C^QLC�MNK�CL�]QSR��bKdILKUaWK�X=EHYNCSR`ILGLg
K�P=pqQLK�EeR`PDILK;_SR`P=K;ILK;ISR�aWG]P�gLt~V�G]EHZ[G]CLK�C�aWK�P�ILK;P=G`��a¡ �R`X=K;X=K�QLPWR`_LMNK�P�x
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pqQLKiP=KO¥]KiK�C�MNG]P�EHGJILK�MNG]P�Á¤K�PdMwRÂP=YNC�acR�ÃlYNP~ILK�M�MNK�CL�]QSR��bKvILKiEHGqILK�MwR`ILGLx�ÄÅG]X~K¡�bK�EHZLMNGLg¤MwR
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CLG`acR`V�YN\]CHILK�M[ILYwR`�`XcR�EeRuILKDV�MwR`P=K�P¤ILKUmSCLK£V�\]EHG�P=KDX=K�ZLX=K�P=K�CqacR`C�K�MNK�EHK�C�aWG]PhtAV�G]CLV�K�ZlaWG]P¤acR`MNK�P
V�G]EHGDV�MwR`P=K�P�g�R`P=GqV�YwR`V�YNG]CLK�P�t;EsQLM aWYNZLM Y V�YNISR`I�x¦BDC�EHKUacR`EHGJILK�MNG§K�PÅK�MqEHGJILK�MNG�ILK¢QLC�EHGJILK�MNGLx y{C
K�PbaWK�VoR`P=G;X=K�ZLX=K�P=K�C�acR;K�MLEHGqILK�MNG�G]X=YNK�C�acR`ILG;R�G]_J�bKUaWG]P´tsMNG�ILKUmSCLK�V�G]CAX=YN�]G]X�g�K�CAK�P=K�CLV�YwRuK�CAQLC
ILYwR`�]XWR`EeRv«ÀCLG]X=EeR`MNEAK�C�aWK¿QLCiILYwR`�]XWR`EHRHILK�V�MwR`P=K�Pc¾DpqQLKAILKUmSCLK�MwReCLG`acR`V�YN\]C�xzy{CiMNG]P�R`CLKkÃlG]P
È t�ÉÊP=KsZLX=K�P=K�C�acR`CiMNG]P£V�G`CLV�K�ZlaWG]PuZLX=YNCLV�YNZSR`MNK�PDILKsMwRHG]X=YNK�C�acR`V�YN\]CvReG]_l�bKUaWG]PDt�MwRHCLG`acR`V�YN\]C
_S�`P=YNVoRAB�����ZSR`XWR�MwR�V�X=KoR`V�YN\]CdILK;ILYwR`�]XWR`EeR`P�ILK;V�MwR`P=K�P�gSX=K�P=ZrK�VUaWY ¥`R`EHK�C�aWK`x

� G]EAGeP=K�EHK�CLV�YNG]CL\HK�C�K�M¨VoR`ZLË aWQLMNGdÌ]grK�M¨K�MNK�EHK�C�aWGeZLX=YNCLV�YNZSR`M�K�CvK�MÅy{Cl�ÀGqpqQLK�Í`K�XW�`X=pqQLYNV�G
ZLX=K�P=K�CqacR`ILGiZrG]X�y§x �¤Î R`V�\]C�KUaox´R`M�xÅK�C��nÌ�Ï¦��g´MNG�V�G]CLPbaWY aWQlt�K�C�MwR`P�BDCLYNISR`ILK�PsILK~Ä{X=GJILQLV�V�YN\]C
«�B£Ä{Pc¾´ISR`ILG;pqQLK�QLC � G]EHZLMNK¡�bGuILK�Ä{X=GJILQLV�V�YN\]C � G]C�aWYNCJQLGH« � Ä � ¾{EHYNP=EHGlg`ZLQLK�ILK§¥]K�X=P=KDV�G]EHG
QLCSRdB£ÄÅx¨y{P;ZrG]XuK�MNMNGLg[pqQLKAK�M{EHGqILK�MNG~ILK�QLCSRdB£Ä�P=YNXb¥]KAVUG]EHGd_SR`P=K�ZSR`XWR~K�M´ILK�PWR`X=X=G]MNMNG~ILK�M
P=YNPbaWK�EeR�YNCqaWK��]XWR`ILG]X�ILK�R`ZLMNYNVoR`V�Y G]CLK�P¨pqQLK¤P=K¤ZLX=KUaWK�CLILK¤V�G]CLPbaWX=QLYNX�x È V�G]C�aWYNCqQSR`V�YN\]C�g¦P=K¤ILK�P=V�X=YN_rK
ILYNV Î GHEHGqILK�MNGLx
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X=K�MwR`V�YN\]COóÅö�í�g�V�Qlt�R~V�G]EHZ[G]P=YNV�Y \]CvP=K�ZLQLK�ILK�V�G]ClmS�]QLXWR`X�ILK�ILY �ÀK�X=K�C�aWK�P��ÀG]X=EeR`P�Á[MwReV�MwR`P=K�R`P=G�j
V�YwR`V�YN\]C~÷¿ò[ê�ø|ù[ó¨ñ�íSô�ëÀõ[ê�ì¨ïdúÀívé~ðûX=K�ZLX=K�P=K�C�acRsK�PbacR¿VoR�ZSR`V�YNISR`I�x � R`ISR¿B£ÄÂaWYNK�CLKDP=Q�ZLX=G]ZLYwR
V�G]ClmS�]QLXWR`V�YN\]C~ILKuMNG]P¤XWKUV�QLX=PWG`P�pqQLK;EHR`CLK¡�=RlglKkÃlZLX=K�PWR`ILGeR¿aWXWRo¥]}�P�ILK�MwRsX=K�MwR`V�YN\]C�ó�ü�ë�úÀëÀý]í�pqQLK
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td÷¿ò����|úÀï��UòTì¨ïdð�ñ�ò¨ìÅóÅô�ô�ëÀõ[êOP=G]C~P=QL_[V�MwR`P=K�P§ILK�MwRsB£Ä¨glt�RspqQLKuK�MNMwR`PhacR`Es_LYN}�C�P=K�V�G]CLP=YNILKkj
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P=KdV�G]CLP=YNILK�XWRvQLCSRiB£ÄîV�G]EHGOQLCFR`�]X=K���R`ILGOILK~ZLX=GqILQLVUaWG]P�g{VoR`ZSR`V�YNISR`ILK�P�g|tÂEHYNP=YNG]CLK�P¿ILK~MwR
EHYNP=EeRlÁ¦aWGJILG]P´K�MNMNG]P´R`�]X=QLZSR`ILG]P´K�CAMwR`P´VUMwR`P=K§ð�ñ�ò�ìÅóÅô`ü¦ò¨g�
ûë�öoëÀõ[êiì¨ïeúÀí�é~ðHg�te÷¿í��ÅíSô�ë�ì¨íSì
ì¨ïTúÀíÂé~ðHx[�¨R`PDX=K�MwR`V�YNG]CLK�P�K�CqaWX=K¿K�PbacR`P£V�MwR`P=K�P£X=K�ZLX=K�P=K�C�acR`COK�M Î K�V Î G�pqQLKsQLCSReB£Ä ZLX=GqILQLV�K
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Acción de Control


tiene


Capacidad de la UP
Misión de la UP


Avance de la misión


Estado de la UP


1..*


1..*


1


1..*


alcanza
 obtiene


evaluación


compone


1
*


1


*


forma


Método de Producción


Producto


1..1
 *


control


1..*


1..1


sigue


1..1
 *


medición


1..*


*


utiliza


1..*


1..1


1


1..*


producido con


1


1..*


produce


<<Asociación>>

Configuración


�|YN�]QLXWRsçLx Ï����£YwR`�]XWR`EeRsILK;V�MwR`P=K�P�ILK;QLCSRAB£ÄÅxry|ÃJaWXWR`ËNILGAILKH�nÌ¦���

ZLX=GJILQLVUaWG]P�g`ZSR`XWR£R`MNVoR`CL�oR`XÅQLCSR�EAYNP=YN\]C�ILK�MwR£B£ÄÅg�_SR`PW�`CLILG]P=K�K�C�QLCsV�G]C��bQLC�aWG�ILK�VoR`ZSR`V�YNISR`ILK�P
ILK¿ZLX=GJILQLV�V�YN\]C�ILK¿MwReB£ÄÅxzÄ|R`XWRHMwRH�]K�CLK�XWR`V�YN\]C�ILK¿ZLX=GJILQLVUaWG]P£P=K¿ZLQLK�ILK�COQlaWYNMNYN�oR`X§ILY �ÀK�X=K�CqaWK�P
EH}UaWGJILG]PDILK�ZLX=GJILQLV�V�YN\]CvR`�]X=QLZSR`ILG]PDK�CvMwRAV�MwR`P=K�
���ü¦ò�ì¨ò[ö�ì¨ïOð�ñ�ò�ìÅóÅô�ô�ëÀõ[ê¢gLMwRAV�QSR`MÅK�Pbac�
R`P=GJV�YwR`ISR�V�G]C~MwR�V�MwR`P=K¿ð�ñ�ò�ìÅóÅô`ü¦òdZ[G]X¤MwR�X=K�MwR`V�YN\]CeILKuR`�]X=K���R`V�YN\]CeILK�CLG]EHYNCSR`ISR��Åñ�ò¨ìÅóÅô�ë�ì¨ò
ô]ò[êhx��¨R�EHYNP=YN\]CsILK§QLCSR;B£ÄTP=K§KU¥`R`M��SR�ZSR`XWR�V�G]CLGJV�K�X{pqQL}§acR`CAV�K�X=VoRuK�Pbac�uMwRuB£ÄTILK§MwR£EHYNP=EeRlg
MwR�V�QSR`M�P=KhEeR`C�aWYNK�CLK´K�C�MwR�V�MwR`P=K! "�LíSêÅô]ï¿ì¨ï¿úÀí#
ûë�öoëÀõ[êhxoÄÅG]X¨G`aWX=G§MwR`ILGLg�P=K{aWYNK�CLK{QLCSR�X=K�MwR`V�YN\]C
ILK�ILKUZ[K�CLILK�CLVoYwR¿K�C�aWXWK£MwR�VoR`ZSR`V�YNISR`IeILK�MNR¿B£ÄÂteP=QLP�X=K�V�QLX=P=G]P�xL��G]P¤EH}UaWGJILG]P¢ILK�ZLX=GqILQLV�V�YN\]C
ZLQLK�ILK�CTP=K�X�¥�R`X=YwR`ILG]P�P=K����LCiQLCSR~R`V�V�YN\]COILK�V�G]C�aWX=G]M|K�P=Z[K�V�Ë mSVoRlg�P=K�MNK�V�V�YNG]CSR`ISR�ILKAR`V�QLK�X=ILGdR

$ �



MNG]P¿K�PbacR`ILG]P�Z[G]P=YN_LMNK�P¿ILK~MwR�B£ÄÅx{�¨R`PsV�MwR`P=K�P# Hô�ô�ëÀõ[ê ì¨ï ÷¿ò[ê[ü¦ñ�ò[ú�tÂÿuöUü¦íSì¨òÊì¨ï�úÀí�é~ð
P=G]Z[G]XbacR`CÂK�M¢EeR`CLK��bG�ILKe}�PbakR�YNCl�ÀG]X=EeR�V�YN\]C�x%�|YNCSR`M EHK�C�aWK`g�MwRfV�MwR`P=Keð�ñ�ò�ô]ïJö�ò�V�G]C�aWYNK�CLKHaWGJISR
MwReYNCl�ÀG]X=EeR`V�Y \]C�X=K�MNKU¥`R`C�aWKsP=G]_LX=K�K�M|EHYNP=EHGLgrK�M|V�QSR`M|ZLQLK�ILK�P=K�XuEHK�ILYNILGi«ÀP=K�CLPWR`X�t�G]_LP=K�Xb¥`R�Xk¾
ZSR`XWR�G]_laWK�CLK�XDKUM�K�PbakR�ILGHILK;}�PbaWK`grpqQLK�K�P�V�G]MNGJVoR`ILG�K�CfMwR�V�MwR`P=KuÿuöUü¦íSì¨ò�ì¨ïJú¢ð�ñ�ò¨ô]ïJö�ò¨x

Ð~Ñ'&eÑ (ÔÓHÕ~Ö§×UÓ*)+(98ÚÙfÛuÜ´ÛÝÖ§×-,Há�Þ/.¨Ö"0 Û21[ß3.¨Ö54;Ü´Û�Õ~Ó

y{CvMwRAmS�`QLXcRHçLx 6eP=K¿ZLX=K�P=K�CqacReQLCOILYwR`�]XWR`EHRAILK¿V�MwR`P=K�P�ZSR`XWRHMwRHYNC�aWK��]XWR`V�YN\]C�gSK�M|V�QSR`MÅK�Pbac�
_SR`PWR`ILGdK�CiMwR~Ä{YNXW�`EAYNILK¿ILK È QlaWG]EeR�aWYN�oR`V�YN\]C�ZLX=G]ZLQLK�PbacRdK�CiK�M´VoR`ZLË aWQLMNGvÌ]x�y{CTK�PbaWK�ILYwR`�]XWR�j
EeROP=KdEsQLK�PbaWXWRiK�M Î K�V Î G�ILKdpqQLKdVoR`ISRTB£ÄîaWYNK�CLKdR`P=GJV�YwR`ISROQLCFV�G]C��bQLC�aWGTILKfR`ZLMNYNVoR`V�Y G]CLK�P
Î KUaWK�X=G]�]}�CLKoR`P�grpqQLK¿R`ZrG�t�R`CfP=Qd�ÀQLCLV�YNG]CSR`EHY K�CqaWG¿t�aWXWR`_SR��=R`CdILK;EeR`CLK�XWRsYNCLILK�Z[K�CLILYNK�C�aWK`x

Unidad de Producción


Tecnología
 De toma de decisiones


Recurso


Personal
 Materia Prima
 Servicio
 Equipo


1

*


Reglas de Negocios


Integradora


Aplicación


Manejo de Recursos


Financiera


Objetos de Negocios


1..*


1..*


soporte tecnológico


1..*
1..*
 soporta


*


1

maneja


*
1
 utiliza


1..*


1..*


dispara


<<Asociación>>

Configuración


usa


*


1..*
transmite


genera


�|YN�]QLXWRsçLx 6	�7�£YwR`�]XWR`EHRsILK;V�MwR`P=KuILK�M¨P=YNPbaWK�EeRsYNCqaWK��]XWR`ILGLxLy|ÃJaWXWR`ËNILGAILKH�nÌ¦���

y{MzC8�LV�MNK�G�V�K�C�aWXWR`M�ILK�K�PbacR¿mS�]QLXWRsK�P§MwR¿V�MwR�PWK9 :�|ú�ë�ô]íSô�ëÀõ[êhgqpqQLKuP=KuK�P=ZrK�V�YwR`MNYN�oR¿K�C~V�QSR�aWX=G
P=QL_[V�MwR`P=K�P�g´RfPWR`_rK�X��<;~ï�ü¦ò���í�ì¨ï^ì¨ïJô�ë�öoëÀò[ê¨ïJö`g%=§ë�ê¨íSêÅô�ë�ïqñ¦í�g>
èíSê¨ï��Uò�ì¨ïFþ�ïJô�ó¨ñ�ö�ò[öHK

$ Ì



?�ê[ü¦ïqùrñ�íSì¨òrñ�í�x�y{PbacR@�LM aWYNEHReK�PuMwR�Ee�`P�YNEHZ[G]XbacR`C�aWK`g[ISR`ILGdpqQLKAK�MNMwReP=G]Z[G]XbacReaWGJISR�MwR�YNCl�ÀG]X¡j
EeR`V�YN\]C�CLK�V�K�PWR`X=YwRvZSR`XWR�MwR�YNC�aWK��]XWR`V�YN\]C�ILK�MwR`PsR`ZLMNYNVoR`V�YNG`CLK�P�x|y{PbacROR`ZLMNYNVoR`V�YN\]CTK�P�VoR`ZSR`��ILK
P=G]Z[G]XbacR`X¤aWGqISRsMwR¿MN\]�]Y VoR�ILK�M�CLK��]GJV�YNGLgJpqQLKuK�P§X=K�ZLX=K�P=K�C�acR`ISRAR¿aWXWRo¥�}�P§ILK�MwR¿V�MwR`P=K�þ�ïqù[úÀíSösì¨ï
Afïqùrò�ô�ëÀò[ö]xzy{CTK�M´ILYwR`�]XWR`EeRJg[MwR`P�X=K��]MwR`PuILK�CLK��]GJV�YNG]P�P=G]C�R`V�VUYNG]CSR`ISR`P�tvILYNP=ZSR`XWR`ISR`PuZ[G]X�MwR
R`ZLMNYNVoR`V�YN\]CAYNC�aWK��]XWR`ILG]XWRlxq�¨R;V�MwR`P=K�B�CD�Uï�ü¦ò[ö¿ì¨ï@Afïqùrò�ô�ëÀò[ö�ZrK�X=EHY aWK�EeR`C�aWK�CLK�X¢MwR;Z[K�X=P=YNPbaWK�CJj
V�YwR�ILK�R`pqQLK�MNMNG]P§G]_J�bKUaWG]P�ILK;CLK��]GqV�YNG]P�pqQLK;P=K��]K�CLK�XWR`Cdt~QlaWYNMNY �oR`C~K�CfMwR`P§X=K��]MwR`P§ILK;CLK��]GqV�YNG]P�x

ÄÅG]X¤G`aWXWR�ZSR`XbaWK`gqMwR�X=K�MwR`V�YN\]CeR`P=GJV�YwR`V�YN\]Ceö�ò7�{òrñ¦ü¦í�YNCLILYNVoR;K�M Î K�V Î GspqQLK�ILKDaWGJISR`P¤MwR`P¤R`ZLMNYnj
VoR`V�YNG]CLK�P¢pqQLKDP=G]Z[G]XbacR;QLCSR�ILKkacKUXWEAYNCSR`ISR�B£ÄÅgqEsQLV Î R`P¢ILKDK�MNMwR`P{ZLQLK�ILK�C�P=K�X¢V�G]EHZSR`XbaWYNISR`P{ZrG]X
ILY ¥�KUXWPWR`PsB£Ä{P�xFEJYNEAYNMNR`X=EAK�CqaWK`g�MwRfX=K�MwR`VUYN\]CÂö�ò7�{òrñ¦ü¦ï�ü¦ïJô�ê¨ò[ú�õrù[ëÀô]ò¨g�K�C�aWX=K�MwR`P�V�MwR`P=K�P3 :�|ú�ëHG
ô]íSô�ëÀõ[ê�tJI¤ïJô�ê¨ò[úÀòrù�KÀí�g|P=YN�]CLY mSVoROpqQLKdQLCSRTR`ZLMNYNVoR`V�YN\`C�ZLQLK�ILKfP=K�XAP=G]Z[G]XbacR`ISROZ[G]X�E�QLV Î R`P
V�MwR`P=K�P;ILK�aWK�V�CLG]MNG]�]ËwR`P�ILKAYNCl�ÀG]X=EeR�V�YN\]C�xL�|YNCSR`MNEAK�CqaWK`gzMwR�V�MwR`P=KAR`P=GJV�YwR`V�YN\]C�÷¿ò[ê�ø|ù[ó¨ñ�íSô�ëÀõ[êhg
pqQLK;X=K�MwR`V�YNG]CSRsMwR`P�V�MwR`P=K�PMI¢ïJô�ê¨ò[úÀòrù�KÀí�gLédêÅë�ì¨íSì ì¨ï�ð�ñ�ò�ìÅóÅô�ô�ëÀõ[êhgJtdþ�ïJô�ó¨ñ�ö�ò[ö`gLK�P�QLPWR`ISR
ZSR`XWR~X=K��]YNPbaWXWR`XuMNG]PuILY �ÀKUXWKUCqaWK�PuaWYNZ[G]P�ILKAV�G]ClmS�]QLXWR`V�YNG]CLK�P;ILKAMwR~B£Ä�pqQLKHQlaWYNMNY �oR`COMwR`P;R�ZLMNYNVoR�j
V�YNG]CLK�P§t~MNG]P§X=K�V�QLX=P=G]P�x

Ð~Ñ�Ð~Ñ (ÔÓHÕ~Ö§×UÓ )+(ON ÙfÛuÜ{Û ×�Û 1�0 Ùd×UÖ"0 Ö�ß#.ÅÛ�å¤áUæ¿ß Õ~Ö§×P,Há�ÞLQ
.¨Ö"0 ÛP1[ß#.¨Ö54;Ü´Û�Õ~Ó

y{MlILYwR`�]XWR`EeRDILK�YNC�aWK��]XWR`V�YN\]C�g�ILK�P=V�X=Y aWGuK�CAMwR£P=K�VUV�YN\]CHR`C�aWK�X=YNG]X�g�V�G]CLPbaWY aWQlt�K�MwR£_SR`P=K§ZSR`XWR�K�M
ILK�PWR`X=X=G]MNMNG�ILKhQLC;EHGJILK�MNG�ILK{YNEHZLMNK�EAK�CqacR`V�Y \]C�ILK�M�P=YNPbaWK�EeR�YNC�aWK��]XWR`ILGLxoy{M]EHYNP=EHG�K�P¨KkÃJaWK�CLILYNILG
K�CsMwRDZ[G]X=V�YN\]C¿pqQLK¤YNCq¥]G]MNQLV�XWR�K�MlZLX=GqV�K�P=GuILK¢aWG]EeR�ILK�ILK�V�YNP=YNG]CLKUP´ILK¤MwRDB£ÄÅg`K�P|ILK�V�YNX�g`R`pqQLK�MJpqQLK
YNEHZLMNY VoR�MNR`PuILY ¥�K�X=PWR`P�R`ZLMNYNVoR`V�Y G]CLK�P Î KUaWK�X=G]�]}�CLKoR`P;ILKAQLCSRfB£ÄÅxDRÅGqILGfMNGdR`CqaWK�X=YNG]X�gzV�G]CTK�M´mSC
ILK�EHG]PbaWXWR`X�VoR`XWR`VUaWK�X=ËNPbaWYNVoR`P£t�X=K�MwR`V�YNG]CLK�P�X=K�MNKU¥`R`C�aWK�PuV�G]CLV�K�X=CLYNK�C�aWK�P�R~MwReYNC�aWK��]XWR`V�YN\]CvILK�MwR`P
EHYNP=EeR`P�xJy{M[ILYwR`�]XWR`EeRuILK�V�MwR`P=K�P¤KkÃJaWK�CLILYNILG�ZSR`XWR�MwR�YNEHZLMNK�EAK�CqacR`V�Y \]CHILK�MzP=YNPbaWK�EeR�YNC�aWK��]XWR`ILG
P=K�EsQLK�PbaWXWR�K�CfMwRsmS�]QLXWR�çLx çLx

$ Ï



InterfazCORBA


Actuación
 Sensado
 Observación
 Evaluación


1
 1..*


Mantenimiento
Operaciones


Aplicación
Agente Integrador


Personal


1..*


1..*


soporteTécnico


1..*


1..*


operación


*


1


1


1..*


1..*
1..*
operación                                              esOperadaPor


1..*

*


estáCompuesto

Por


usa


formaParteDe


1..*


1..*


administración
administra


esAdministrada

Por


Tecnología


Software
 Hardware


esUsado

Por


correEn
 sirvePara

Correr


plataforma


plataformaTecnológica


estáConstruída

En


esUsado

Por


soporta
 estáSoportadaPor


integración

1


*


esHechaPor


esFunciónDe


Argumento

1
1..*
 parametrización


esArgumento

De


tiene

Argumentos


{Ordenado}


<<Asociación>>

Condición Compuesta


1

1..*


{Ordenado}


<<Asociación>>

Condición


invocado

Por
 invoca


0..1


1..1

se


Encadena


0..*


1..*


está

Encadenado


ObjetoDeNegocio


Estado
 Misión


*


1..*

es


Usado


usa


*


1..*


entrada/salida


usaComo

Entrada/Salida


entra/sale


Regla


Visualización


genera/usa


1..1


1..*


usada

Como


Condición


tiene

Como


Condición


1


0..*


1


1..*

es


Invocada

Por


es

Invocada


Por


tiene

Entonces


tiene

DeLoContrario


{Ordenado}
 {Ordenado}


deLoContrario


entonces


si


tiene


reglaDeNegocio

seEmplea


funcionalidad


Interface


STU VW X Y�Z Y\[ ] T XU W X^ X _\`a b Xc ` d XW X b X T ^ d b\` ^ `e f Xa Tg e _\` b c T c f ` ^ X Te f ` U W X _\h Z
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� G]EAG�P=K;EHK�CLV�YNG]CL\sK�CdMwRsP=K�V�V�YN\]CfR`C�aWK�X=YNG]X�glMwR¿V�MwR`P=KuV�K�C�aWXWR`M�ILKUM�EHGqILK�MNGsILK;YNC�aWK��]XWR`V�YN\]C
K�P�MwRsV�MwR`P=K� :�|ú�ë�ô]íSô�ë�õ[êhxl�¨R�YNILKoRsILK;YNEHZLM K�EHK�C�acR`V�YN\]C�V�G]CLP=YNPbaWKuK�CfX=K��]YNPbaWXWR`X¤aWGqISR`P§MwR`P�R`ZLMNYnj
VoR`V�YNG]CLK�PHKkÃlYNPbaWK�CqaWK�PeILK�MwRiK�EHZLX=K�PWR8ikg{tFV�G]CLPbaWX=QLYNXHQLCSRTYNC�aWK�Xb��R`� �§©�j É È ZSR�XcRiVoR`ISRTQLCSR
ILK�K�MNMwR`P�gSZSR`XWRAV�G]C�K�PbaWG�MNG]�]XWR`X�MwRAYNC�aWK��]XWR`V�YN\]CdILK¿ILYNV Î R`P£R`ZLMNYNVoR`V�Y G]CLK�P�xr�¨RHR`ZLMNYNVoR`V�YN\]CdK�P=ZrKkj
V�YwR`MÅMNMwR`EHR`ISReë�ê[ü¦ïqùrñ�íSì¨òrñ�íOK�PuR Î G]XWR�ILK�CLG]EAYNCSR`ISR: �ùrïJê[ü¦ï�?�ê[ü¦ïqùrñ�íSì¨òrñqg[t�V�G]CLPbaWY aWQlt]K�K�M
EHK�VoR`CLYNP=EHG�X=K�P=Z[G]CLPWR`_LMNK§ILK§MwR£P=YNCLV�X=G]CLYN�oR`V�YN\]C�g�EeR`C�aWK�CLYNEHY K�CqaWGLg¦tsV�G]C�acX=G]MlILK�aWGqISR`P{MwR`P{R`ZLMNYnj
VoR`V�YNG]CLK�P¤YNC�aWK��]XWR`ISR`P�xJÄÅG]Xk�LM aWYNEAGLg�VoR`_rK£EHK�CLV�YNG]CSR`X�gqCqQLKU¥`R`EHK�C�aWK`gJpqQLK�MwR;MN\]�]YNVoRuILK�M[CLK��]GJV�YNG
P=K�X=K�ZLX=K�P=K�C�acRHZrG]X�EHK�ILYNG�ILK;MwR`P§X=K��]MwR`P�t~G]_J�bKUaWG]P�ILK;CLK��]GJV�YNG`Pox

ÄÅG]XHP=K�XeK�PbaWK�ILYwR`�]XWR`EeROILK�YNEHZLMNK�EAK�C�acR`V�YN\]C�K�MDK�MNK�EHK�C�aWG�_SR`P=K�ZSR`XWRTMwRiZLX=G]ZLQLK�PbacR�ILK
P=G]MNQLV�YN\]CApqQLK£P=KDZLMwR`C�aWKoRlgqR;V�G]C�aWYNCJQSR`VUYN\]CHP=KDILK�P=V�X=YN_[K�CeVoR`ISR;QLCSR�ILKDP=QLP¢V�MwR`P=K�PhtAX=K�MwR`V�YNG]CLK�P�x
lMm�lMm'n!m o�prq!s�tDs

�¨R`P§V�MwR`P=K�P�ZLX=K�P=K�C�acKUP£K�CfK�M�ILYwR`�]XWR`EeR¿ILK;YNEHZLMNK�EAK�CqacR`V�Y \]C~P=G]CfMwR`P§P=YN�]QLYNK�C�aWK�P��
ð�ïqñ�ö�ò[ê¨íSú

� G]CLPbaWY aWQlt]K;QLCSRAP=QLZ[K�X=V�MwR`P=K�pqQLK;K�CL�]MNG]_SRAR�aWGqILGHKUM¨ZrK�X=P=G]CSR`M¨ILK;MwR�B£ÄÅx[ÄÅG]P=K�K�ILG]P�P=QL_Jj
V�MwR`P=K�P�grRAPWR`_rK�X��


èíSê[ü¦ïJêÅë��ÂëÀïJê[ü¦ò¨xSÄ|K�X=EHY aWK;MwRHR�ILEHYNCLYNPbaWXWR`V�YN\`CdILK�M|R`�]K�C�aWK�YNCqaWK��]XWR`ILG]X�gSEHGqILY mSVoR`V�YN\]C
ILKAMwR`PuX=K��]MwR`P�tOG]_J�bKUaWG]P;ILKACLK��]GqV�YNG]P�g�tOMwR~R`P=YN�]CSR`V�YN\]COILKAMwR�Z[K�X=EHYNP=G]MNG]�]ËNReCLK�V�K�PWR`X=YwR
ZSR`XWRsaWK�CLK�XDR`V�V�K�P=G�R`M�P=YNPbaWK�EeRlx
B��{ïqñ�íSô�ëÀò[ê¨ïJö`x¨y{CLVoR`X=��R`ISRdILK�ILKUmSCLYNX;MwR`PuY CqaWK�Xb��R`V�K�PuILKAMNG]PuQLP=QSR`X=YNG]PuILK�MhR`�]K�CqaWK�YNCJj
aWK��]XWR`ILG]XApqQLK�Z[G]P=K�K�C�VoR`XWR`VUaWK�X=ËNPbaWYNVoR`PAILKfaWYNZrGT�]K�X=K�CLV�YwR`MNK�PAt�G]Z[K�XWR`V�YNG`CSR`MNK�P�xu�£YNV Î R`P
VoR`XWR`VUaWK�X=ËNPbaWYNVoR`P§P=G]CfMwR`P§ILK;QLP=GHV�G`aWYNILYwR`CLGsILK;MwR`P�R`ZLMNYNVoR`V�YNG]CLK�P�ILK;MwR�K�EHZLX=K�PWRlx
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y{C�K�M£EHGJILK�MNG�K�Pbac�`C ZLX=K�P=K�C�aWK�PfR`MN�]QLCSR`PeV�MwR�PWKUP�ILK�M£aWYNZrG�R`P=GqV�YwR`V�YN\]C�x¤y{PbacR`P�P=K Î R`MNMwR`C
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�¨RvR`P=GqV�YwR`V�YN\]C�X=K�ÔSKkÃlY ¥`RvILKeMwR�V�MwR`P=K@B�CD�Uï�ü¦ò�;~ï�Afïqùrò�ô�ëÀò�EsQLK�PbaWXWR�pqQLK~QLCÂG]_l�bKUaWGvILK

CLK��]GJV�YNGAZLQLK�ILK;GHCLGAQlaWYNMNY �oR`X�G`aWX=GAG]_J�bKUaWGHILK;CLK��]GqV�YNGLx
lMm�lMm�Õ5m ¦§tDprq!¡L¢r !¤�tDsJ¨�t©�-ÖF×�tDÖ!q!¡L¢r£!¤

y{CsK�MlILYwR`�]XWR`EeR�P=K�E�QLK�PbaWXWR£QLC�P=G]MwRDX=K�MwR`V�YN\]C¿ILK§R`�]X=K���R`V�YN\]C¿CLG]X=EeR`M���MwR£R`�]X=K���R`V�YN\]C ½�ÈDµ<Ø
´�¶�«�µF·�¼H¶'¸�·�¸ grK�CfK�M�pqQLK;MwR�V�MwR`P=K� :�|ú�ë�ô]íSô�ë�õ[êTV�G]CLPbaWY aWQlt�K;MwRsV�MwR`P=KuV�G]CqaWK�CLK�ILG]XWRAILK;CLYNCL�]QLCSR
G�¥`R`X=YwR`P��ÀQLCLV�YNG]CSR`MNY ISR`ILK�P�gLX=K�ZLX=K�P=K�C�acR`ISR`P£ZrG]X�EHK�ILYNG�ILK;MwRsV�MwR`P=K�?�ê[ü¦ïqñxw íLýl÷�BAþ��# vx

$ Ç



lMm�lMm�Ù"m ¦§tDprq!¡L¢r !¤�tDsJ¨�t©�-ÖF×�tDÖ!q!¡L¢r£!¤Úo� uÛÝÜ9Þ�tDs¬ß	qà áo� uÛÝÜ� !s�¢r¡L¢r£!¤
y{CÂMwRfacR`_LMwRfçLx Ì�P=K�EsQLK�PbaWXWR`CÂMwR`P¿X=K�MwR`V�YNG]CLK�P¿ILKeV�G]EHZ[G]P=YNV�YN\]C�pqQLK�P=Ke¥JYNP=QSR`MNYN�oR`C�K�C�K�M

ILYwR`�]XWR`EeR¿ILK;YNCqaWK��]XWR`V�YN\`C�x
� G]EHZrG]P=YNV�YN\]C � MwR`P=K�RÅGqILG � MwR`P=K�Ä|R`XbaWK �£K�P=V�X=YNZrV�YN\]C
â ¶S²�° ·`º=µq± â�ã ¶ È �]K�CqaWK���C�aWK��]XWR`ILG]X È ZLMNYNVoR`V�YN\]C B�C¬R`�]K�CqaWK YNCqaWK��]XWR`ILG]X�K�Pbac�

VUG]EHZLQLK�PbaWG ILK QLCSR G Ee�`P
R�ZLMNYNVoR`V�YNG]CLK�P�g`MwR`P{V�QSR`MNK�PhILK�_[K
Y CqaWK��]XWR`X

½Lµ`º�ä`¸e°U²�ºW»�å ��CqaWK�Xb��R`� �§©�j É È È X=�]QLEHK�C�aWG B�CSR �ÀQLCLV�YN\]C ILKûQLCSR R`ZLMNYnj
V�R`V�YN\]C�gTpqQLK K�P ILK�P=V�X=Y acRàR
aWXWRo¥]}�PAILKdP=Q�YNCqaWK�Xb��R`� �§©�j j
É È aWYNK�CLK QLCLG G Ee�`PûR`X¡j
�`QLEHK�CqaWG]P|V�G]EHG£ZSR`XW�`EHKUaWX=G]P�x
B�C R`X=�]QLEHK�C�aWGÊK�PÂZSR`XbaWK`g¿G
ZSR�Xc��EHKUaWX=GLgFILK CLYNCL�]QLCSR G
¥�R`X=YwR`P��ÀQLCLV�YNG]CLK�P

±c»�¶�æ â ± â�ã ¶ � G]CLILYNV�YN\]C ��C�aWK�Xb��R`� �§©�j É È ��R`PÂX=K��]MwR`P�ILK�CLK��]GJV�YNG]P�YNCJj
¥]G]MNQLV�XWR`C�MwR�YNCq¥]GJVoR`V�YN\]C;ILKhQLC
VUG]C��bQLCqaWG;ILK§�ÀQLCLV�YNG]CLK�PhILK�MwR`P
R�ZLMNYNVoR`V�YNG]CLK�PAYNC�aWK��]XWR`ISR`P�ghV�G�j
EAG ZSR`XbaWKîILKîMwR V�G]CLILYNV�YN\]C
ZSR�XcR�K�M�ILYNP=ZSR`X=G�ILK�MwRsX=K��]MwR

°U¶S²�»�¶z±c°Óå j K��]MwR ��C�aWK�Xb��R`� �§©�j É È ��R`PÂX=K��]MwR`P�ILK�CLK��]GJV�YNG]P�YNCJj
¥]G]MNQLV�XWR`C MwR¬YNC�¥�GqVoR`V�YN\]C ILK
QLCeV�G]C��bQLC�aWG¿ILKD�ÀQLCLV�YNG]CLK�P¢ILK
MNR`P�R`ZLMNYNVoR`V�YNG]CLKUPfYNC�aWK��]XWR`ISR`P�g
VUG]EHG~ZSR`XbacKsILK�M{V�G]CLP=K�V�QLK�C�aWK
ILKUM¨ILYNP=ZSR`X=GAILK;MwRsX=K��]MwR

æq°Óç¨»	è¢»�¶S²�º=µ`º â » j K��]MwR ��C�aWK�Xb��R`� �§©�j É È ��R`PÂX=K��]MwR`P�ILK�CLK��]GJV�YNG]P�YNCJj
¥]G]MNQLV�XWR`C�MwR�YNCq¥]GJVoR`V�YN\]C;ILKhQLC
VUG]C��bQLCqaWG;ILK§�ÀQLCLV�YNG]CLK�PhILK�MwR`P
R�ZLMNYNVoR`V�YNG]CLK�PAYNC�aWK��]XWR`ISR`P�ghV�G�j
EAGiZSR`XbaWK~ILKdMwROR`V�V�YN\]C�V�G]CJj
aWXWR`X=ËwR~pqQLK�P=K Î RfILKeX=KoR`MNYN�oR`X
KUCHVoR`P=G�ILK�pqQLK�CLG�P=K�V�QLEHZLMwR
MNR`P�V�G]CLILYNV�YNG]CLK�P�ILK�M�ILYNP=ZSR`X=G
ILK;MwRsX=K��]MwR

R|R`_LMwR�çLx Ì�� j K�MwR`V�YNG]CLK�P§ILK;V�G]EHZrG]P=YNV�YN\]C~ILK�M�ILYwR`�]XWR`EeR¿ILK;YNEHZLMNK�EHK�C�acR`V�Y \]C~ILK;MwR¿mS�]QLXWRAçLx ç

$ �



Ð~Ñ±éAÑ ê ×�ëì4�Ö�ß3.¨Öí1[ß#.¨Ö54;Ü´Û�Õ~Ó;Ü Õ~Ö�ë Ùd×Uá�å�Û�å¤á�Ó¿ß~ÖDÞïî Öv.¨Ö�Ü|ÓÎ4Îð�ß~Ö�Û¿Þ

y{CÂMwRdZLX=K�P=K�CqaWK�P=K�V�V�YN\]C�g¨t�K�CÂMwR`P�P=QL_LP=K�V�QLK�CqaWK�Pog|P=K�ILK�P=V�X=YN_[K�CÂMwR`P�VoR`XWR`VUaWK�X=ËNPbaWYNVoR`P�tTK�M
�ÀQLCLV�YNG]CSR`EHYNK�C�aWG�ILK�MqR`�]K�C�aWK{YNC�aWK��]XWR`ILG]X�pqQLKhP=KhZLX=G]ZrG]CLK`g¦V�G]EHG§ZrG]P=YN_LMNK´P=G]MNQLV�YN\]C�goR`M]ZLX=G]_LMNK�EeR
ILK;MwR�YNC�aWK��]XWR`V�YN\]C~ILK�R`ZLMNYNVoR`V�Y G]CLK�P§ZLX=K�P=K�C�aWK�P£K�CfQLCSRAB£ÄÅx
lMm�Õ5m'n!m ñ@s¬ß�×�Þ�¡7ß	ÞM×�qóòôtD¤�t/×�q!p#¨�tDpöõ5¢rs¬ß	t%Ûàq÷qÝø�¤kß	tDÖF×�qF×

y{CÂMwRdmS�]QLXWRfçLx �fP=K�EsQLK�PbaWXWR�QLCSRf¥JYNPbacRfILK�M¤P=YNPbaWK�EeRfpqQLK�P=K�ILK�P=KoRvYNC�aWK��]XWR`X�xÅBDC � Ä �
ZLQLK�ILKHP=K�X�V�G`CLPWY ILK�XWR`ILGfV�G]EHGdQLCTP=YNPbaWK�EeR~V�G]EHZLMNK¡�bGej�QLCSRfB£Ä|jcg�ILKHCSR�aWQLXWR`MNK���Rs�bKUXc��XWpqQLY VoRlg
V�G]EHZLQLK�PbaWGHZrG]X§G`aWX=G]P§PWQL_LP=YNPbaWK�EeR�P¿«�B£Ä{Pc¾�X=K�MwR`V�YNG]CSR`ILG]P�K�CqaWX=KuP=Ë�glt~V�G]CfYNC�aWK�XWR`V�V�YNG]CLK�P§Z[GqV�G
�ÀX=K�V�QLK�C�acKUPox{ÄÅG]X¿G`aWXWR�ZSR`XbaWK`g|VoR`ISR�P=QL_LP=YNPbaWK�EeR�K�Pbac�vV�G]CLPbaWY aWQLYNILG�Z[G]X¿QLC�C8�LEHK�X=GvMNYNEAY acR�ILG
ILK£V�G]EHZ[G]CLK�C�aWK�P¤V�G]C�YNC�aWK�XWR`V�V�YNG]CLK�Ph�ÀX=K�V�QLK�CqaWK�P�xLy{PbaWG]P¤V�G]EHZ[G]CLK�C�aWK�P�glpqQLK�R�P=Qe¥�K��DacR`Es_LYN}�C
P=G]CTB£Ä{P�g�ZrG]P=K�K�C�R`ZLMNYNVoR`V�YNG`CLK�P�pqQLK��]K�PbaWYNG]CSR`COMNG]P�ZLX=GJV�K�P=G]PuILK�CLK��]GJV�YNG]P�g[tvP=G]CiMwR`P�pqQLK�P=K
ILK�P=KoR`C�YNC�aWK��]XWR`X�x

subsistema (UP)


componente del subsistema  (UP)


relacionado a


interacción frecuente


interacción poco frecuente


CPC (UP)


�|Y �]QLXWRsçLx ����ù�YNPbacRsILK�M¨P=YNPbaWK�EeR�RAYNC�aWK��]XWR`X

lMm�Õ5m��5m ñ@s¬ß�×�Þ�¡7ß	ÞM×�qóòôtD¤�t/×�q!p#¨�t©prqúõ5 !prÞ�¡L¢r£!¤+û�q!s�q!¨�qàtD¤ü�-Ö!tD¤uß	tDs
y{C�MwRvmS�]QLXWROçLx Æ P=KdZLX=K�P=K�C�acRTQLCSRO¥JYNPbacROILKdMwRvP=G]MNQLV�YN\]C�G]X=YNK�C�acR`ISRiRiR`�]K�C�aWK�PAZSR`XWROMwR

YNCqaWK��`XcR�V�YN\]C�ILK�MzP=YNPbaWK�EeRsISR`ILGAR¿V�G]CLGJV�K�X§K�C~çLx �Jx Ì]xLy{C~K�MNMwR�P=KuEsQLK�PbaWXWR�RsVoR`ISRsV�G]EHZ[G]CLK�C�aWK
«�B£Ä¢¾DILK�QLCOP=QL_LP=YNPbaWK�EeRi«�B£Ä¢¾DX=K�ZLX=K�P=K�CqacR`ILGdZ[G]X�QLCiR`�]K�C�aWK`gzpqQLK�YNCqaWK��]XWReMwR`P�R`ZLMNYNVoR`V�Y G]CLK�P
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ZLX=K�P=K�CqaWK�PHKUCFMwROB£ÄîV�G]X=X=K�P=Z[G]CLILYNK�C�aWK`xhy{PbacR`PHR`ZLMNYNVoR`V�Y G]CLK�PsP=G]C Î KUaWK�X=G]�]}�CLKoR`P�ghZLQLKUP=aWGipqQLK
VoR`ISR�QLCSR�ILKsK�MNMwR`P£ZLQLK�ILK�CiK�PbacR`X�V�G]CLPbaWX=QLYNISR`PuP=G]_LX=KsILYNPbaWYNC�acR`P£ZLMwR�acR��ÀG]X=EeR�P£ILK Î R`X=Il �R`X=Kst
P=G`��a¡ �R`X=K`x

Aplicación
 Aplicación


Agente


Aplicación


Aplicación
 Aplicación


Agente


Aplicación
 Aplicación


Aplicación


Agente


Aplicación
Interacción poco

frecuente  hacia  otro

subsistema (UP)


subsistema (UP)


componente del subsistema

(UP)


interacción

frecuente


interacción poco

frecuente


�|YN�]QLXWRsçLx Æ �	ù�YNPbacR�ILK;MwRsP=G]MNQLV�YN\]Cd_SR`PWR`ISR�K�C�R`�]K�CqaWK�P

EJK~CLK�V�K�P=Y acROZ[G]P=K�K�XAQLC�EHK�VoR`CLYNP=EHGvILK~EeR`CLK�XWRvpqQLKdMwR`P�R`ZLMNYNVoR`V�YNG]CLK�P�g´R��LC�P=YNK�CLILG Î Kkj
aWK�X=G]�]}�CLKoR`P�gzaWK�CL��R`CiMwReVoR`ZSR`V�YNISR`IOILK�V�G]EHZSR`XbaWYNXDYNCl�ÀG]X=EeR`V�YN\`C�g[X=KU�ÀK�X=K�C�aWKHR�MNG]P£ZLX=GJV�K�P=G]P;ILK
CLK��]GJV�YNG]P;pqQLKHP=KHK¡�bK�V�QlaWK�CÂILK�C�aWX=G�ILKHVoR�ISR�B£ÄÅxÅy{MhR`�]K�C�aWKv«ÀK�CÂR`ILK�MwR`C�aWKAMNMwR`EHR`ILGþý ¿�°�µ<¯±°
ÿ µ<¯±°{¿�®�·�¸L«�® ju :?o¾hpqQLKuX=K�ZLX=K�P=K�C�acRHR¿VoR`ISRAB£Ä¨gLP=K�XW��K�MzK�CLVoR`X=��R`ILG�ILKuMNG]�]XWR`X¢}�PbaWKuG]_J�bKUaWY ¥�GLx
��G]PDR`�]K�C�aWK�P�ILK�MNR`P�B£Ä{PDV�QLEHZLMNK�CdV�G]CfILG]P§�ÀQLCLV�YNG]CLK�P§ZLX=YNCLV�YNZSR`MNK�P�«�¥]K�X§mS�]QLXWR�çLx $ ¾{�

�k¶S²�°Uºk¶[µ`g`YNCqaWK��]XWR`CLILGuMwR`P{R`ZLMNYNVoR`V�YNG]CLK�P´ILK§MwRuB£Ä�pqQLK�X=K�ZLX=K�P=K�C�acR`C�g�aWG]EeR`CLILGuK�CAV�QLK�C�acR
K�M�EHGJILK�MNG�ILK;CLK��]GqV�YNG]P�x
���]²�°Uºk¶[µ`g�ZrK�X=EHY aWYNK�CLILG�K�M�YNC�aWK�X=VoR`Es_LYNGÂILKOYNCl�ÀG]X=EeR`V�YN\`C�V�G]C G`aWXWR`PdB£Ä{PdG�QLP=QSR`X=YNG]P
KkÃJaWK�X=CLG]P�x

�¨R~K�PbaWX=QLVUaWQLXWRfZLX=G]ZLQLK�PbacRdK�P�X=K�V�QLX=P=Y ¥�Rlg¨K�P;ILK�V�YNX�g�ZLQLK�ILKHP=K�X¿R`ZLMNYNVoR`ISR�ILK�C�aWX=GfILK�aWGJILG]P
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Agente

Integrador


Aplicación B


Base de

Datos


Aplicación

N-ésima


Aplicación C


Base de

Datos


Base de

Datos


Aplicación A


Base de

Datos


UP


Función Interna
 Función Externa


UP


�|YN�]QLXWRsçLx $ ���SQLCLV�YNG]CLK�P�ZLX=YNCLV�YNZSR`MNK�P�ILK�M È �]K�CqaWK���C�aWK��]XWR`ILG]X

MNG]P�P=QL_LP=YNPbaWK�EeR`P�tdV�G]EHZ[G]CLK�C�aWK�PDpqQLK¿V�G]Cl�ÀG]X=EeR`CdQLC � Ä � ZLQLK�PbaWGepqQLK`grV�G]EHGHP=K�EHK�CLV�YNG]CL\
R`CqaWK�X=YNG`XWEAK�CqaWK`gLaWGJILG]PDK�MNMNG`P�ZLQLK�ILK�COP=K�XDV�G]CLP=YNILK�XWR`ILG]P£V�G]EHGeB£Ä{P�xzBDC�K¡�bK�EHZLMNGHILK�V�\]EHGHK�P
MwReYNC�aWK��]XWR`V�YN\]Cv_SR�PcR�ISR~K�CiR`�]K�C�aWK�P�g�EHG]PbaWXWR`ISReILK�P=ILK�K�M´ZLQLC�aWG~ILKs¥JYNPbacReILK�MwReR`X=pqQLY aWK�VUaWQLXWR
G]X=��R`CLYN�oR`V�YNG]CSR`MSILK£MNR�K�EHZLX=K�PWRlgJP=K£EsQLK�PbaWXWR¿K�C�MwRumS�]QLXWR�çLx Ç xJy{C�K�MNMwR;P=K£G]_LP=K�Xb¥`R¿pqQLK�P=QL_LP=YNP¡j
aWK�EeR`P¢ILK£MNG]P¢ILY �ÀK�X=K�C�aWK�P¤CLY ¥]K�MNK�P¤ILK£MwR;G]X=��R`CLYN�oR`V�YN\]C�g]K�Pbac�`C�X=K�ZLX=K�P=K�CqacR`ILG]P�ZrG]X¤QLC È �{pqQLK£K�P
K�M´K�CLVoR`X=��R�ILGdILKsYNC�aWK��]XWR`X£MwReYNCl�ÀG]X=EeR`V�Y \]C�pqQLK�P=K�EeR`CLK¡�=ReILK�C�aWX=G~ILK�K�MNMNG]P�x[y{M´YNC�aWK�X=VoR`Es_LYNG
ILK£YNCl�ÀG]X=EeR`V�Y \]CHP=K£X=KoR`MNYN�oR;ILK�C�aWX=G¿tHK�C�aWX=K£MNG]P¢CLY ¥]K�MNK�P�R;aWXWRo¥�}�P¤ILK£MNG]P È ��P�gJMNG]�]XWR`CLILG�ILK£K�PbacR
EeR`CLK�XWRsacR`C�aWGAMwR�YNC�aWK��]XWR`V�YN\]C Î G]X=YN��G]C�acR`M�V�G]EHGs¥�K�XbaWYNVoR`M�glX=K�P=Z[K�VUaWY ¥�R`EHK�CqaWK`x
� ð�òrñ:��ó%�Oó�ü�ë�ú�ë�ý�íLñAíLùrïJê[ü¦ïJö��
EJG]Ci¥�R`X=YwR`P;MwR`Pu_[G]CLISR`ILK�P�G`�ÀX=K�V�YNISR`P;ZrG]X;MwR`P;P=G]MNQLV�YNG]CLKUP;G]X=YNK�CqacR`ISR`P;RfR`�]K�C�aWK�Pe� Ï�6���x�EJYNC

K�Es_SR`X=�]GLg[K�CvK�M|ZLX=K�P=K�C�aWK�V�G]C�aWKkÃJaWGLgzMwR`P£P=YN�]QLYNK�C�aWK�P£XWR`��G]CLK�P�P=G]COMwR`PDpqQLKsEHG`aWY ¥`R`C�K�MÅQLP=G~ILK
R`�]K�C�aWK�P��

èhµk½Lµq± â æ�µ¬æ æq°�µq±U²�¼Lµ`ºMå â ¶�� µ â ¶S²�°Uº
	`°U¶z± â�ã ¶þæ â ºW°c±U² µöæq°u¼J¶[µ�½S°Uº±å¦»�¶[µe»öæq°¿»�²�ºW»Hµ¦·q°U¶S²�°¬�
BDCÂR`�]K�C�acKHILK�_rKeZ[GJILK�X�V�G]C�aWX=G]MwR`X;P=QLP¿ZLX=G]ZLYwR`P�R`V�V�YNG]CLK�P;tTK�PbacR`ILG�YNC�aWK�X=CLGLxÅBDCSRd¥]K��
pqQLKAK�M´QLP=QSR`X=YNGdR`VUaWY ¥`R�K�MhR��]K�CqaWK�YNCLILYNVoR`CLILGdR`MN���LCvG]_l�bKUaWY ¥]G~ILKHR`M aWG�CLY ¥]K�M�g�}�PbaWKAILKU_[K
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Agente

Integrador


Empresa


Agente

Integrador


CP


Agente

Integrador


CP


Agente

Integrador


UP


Agente

Integrador


UP


Agente

Integrador


UP


Agente

Integrador


Equipo


Agente

Integrador


Equipo


Agente

Integrador


Equipo


�|YN�]QLXWRAçLx Ç ��ù�YNPbacRHILK¿MwRHP=G]MNQLV�YN\]Cf_SR`PWR`ISReK�COR`�]K�C�aWK�P£ZSR`XWReMwRHR`X=pqQLY aWK�VUaWQLXWRHG]X=��R`CLYN�oR`V�YNG]CSR`M
ILK;MwR�K�EHZLX=K�PWR

R`VUaWQSR`XuYNCLILK�Z[K�CLILYNK�C�aWK�EHK�C�aWK`g�P=K�MNK�V�V�YNG]CSR`CLILGdK�PbaWXWR�aWK��]YwR`P�tvEHG]CLY aWG]X=KoR`CLILG�K�M{ZLX=G]�]X=Kkj
P=G�K�CF_LQLP=VoR�ILKdP=QLPeG]_J�bKUaWY ¥]G]P�xkEJY���R`MNMwROR`MN�]QLCSROK�PbaWXWR�aWK��]YwRlg{_LQLP=VoR`XW�TG`aWXWRlg´Z[K�X=G�P=YNC
YNC�aWK�Xb¥�K�CLV�YN\]C Î QLEeR`CSR�GAV�G]CfMwR�EHËNCLY EHRsYNCLILYNP=ZrK�CLPWR`_LMNK`x
èhµk½Lµq± â æ�µ¬æ3æq°u±c»�¸�¼J¶ â ±Wµq± â�ã ¶��]BDC�R��]K�CqaWK�ILK�_[K§aWK�CLK�X Î R`_LYNMNY ISR`I�ZSR`XWR;YNC�aWK�XWR`VUaWQSR`X{V�G]C
G`aWX=G]P¤R`�]K�C�aWK�P¤G¿YNCLV�MNQLP=G�V�G]C�R`MN�]QLCSR;ZrK�X=P=G]CSRlgJZSR`XWR�P=G]MNYNV�YnacR`X{YNCl�ÀG]X=EeR`V�Y \]CAG¿_LYNK�CeZSR`XWR
KkÃlZ[G]CLK�X�MNG]PDX=K�P=QLM acR`ILG]P£G]_laWK�CLYNILG]PDK�COMNRHK¡�bK�V�QLV�YN\]CvILK¿P=QLP£acR`X=KoR`P�gzRHaWXWRo¥]}�P�ILKsR`MN���LC
aWYNZ[G�ILK;YNCqaWK�Xb��R`V�K`x
èhµk½Lµq± â æ�µ¬æ�æq°�ºW°Wµq±U² â 	 â æ�µ¬æL�JBDC~R`�]K�C�aWK£ILK�_[K£Z[GJILK�X¤P=K�CLPWR`X�K�M[K�PbacR`ILGsILK�MzR`E�_LYNK�C�aWKDK�C
K�M{pqQLKAP=KAK�CLV�QLK�C�aWXWRfYNCLEHK�X=P=G�t�jDK�Ci�ÀQLCLV�YN\]COILKAK�PbaWG�j£R`VUaWQSR`X�g�XWKUPWZrG]CLILYNK�CLILGfILKAEeR�j
CLK�XWR�R`ILK�V�QSR`ISR�RsVoR`Es_LYNG]P¢ZLX=GJILQLV�YNILG]P�K�C~K�MzEHYNP=EHGLxJ��G]P�KU�ÀK�VUaWG]P�ZLX=GJILQLV�YNILG]P�ZLQLK�ILK�C
EHGJILY mSVoR`X�K�M�K�PbacR`ILGHILK;P=QfK�C�aWG]X=CLGLx
­�º â °U¶S² µ¬æq»eµd»]®�¯�°U² â 	`»�å¬�SBDC�R`�]K�C�aWK;CLGHP=\]MNGAILK�_rK¿R`VUaWQSR`X�ZrG]X�VoR`Es_LYNG]P§ILKUaWK�VUacR`ILG]PDK�C
K�M�EHK�ILYNGAR`Es_LYNK�CqaWK`glP=YNCLG�pqQLK�j¡R`ILK�Ee�`P¡jhILK�_[K�� aWXWR`_SR��=R`X�
£K�Cd�ÀQLCLVUYN\]CdILKuMNG]P§G]_J�bKUaWY ¥]G]P
ZSR`XWR�MNG]P§V�QSR`MNK�P§�ÀQLK;ILYNP=K�ySR`ILGLx
è¢»�¶S² â ¶S¼ â æ�µ¬æA²�°U¸£½S»�º=µ��r�LBDCfR`�]K�C�aWKuK�P�QLCdZLX=GJV�K�P=G�aWK�EHZ[G]XWR`MNEHK�C�aWK�VUG]CqaWYNCqQLGLx È ILY �ÀKkj
X=K�CLV�YwRHILK¿QLCvZLX=G]�]XWR`EeRAV�G]C�¥]K�CLV�YNG]CSR`MÅILK�MÅV�QSR`MÅP=K¿V�G]CLGJV�K¿P=QvYNCLYNV�YNG�tdmSC�g[QLCOR`�]K�C�aWK
ILK�_[K£K¡�bK�V�QlacR`X=P=K Î R`PbacR¿pqQLK£P=K Î RotqR¿R`MNVoR`CL�oR`ILG¿V�G]C�K�MrV�G]C��bQLCqaWG¿ILK£G]_l�bKUaWY ¥]G]P¢P=G]MNYNV�Y acR�j
ILG]P�glG¿_LYNK�C�EHYNK�C�aWXWR`P¢K�MzV�YNV�MNG�Z[K�X=ILQLX=K£tHP=Q~QLP=QSR`X=YNG¿ILK�P=K�KuILKUaWK�CLK�X=MNGLxl�¨R¿V�G]C�aWYNCqQLYNISR`I
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aWK�EHZ[G]XWR`M�KUPDMwRsZLX=G]ZLYNK�ISR`IdpqQLK;ISR�� ¥JYNISR����|R`M�R`�]K�C�aWK`g Î R`V�YNK�CLILGHZrG]P=YN_LMNKupqQLK;P=K�EeR�CJj
aWK�CL��RdR`MNK�XbacR~R�QLCSRdP=G]MNY V�Y aWQLIOGdRdR`MN���LCOVoR`Es_LYNG~K�CiK�M´EHK�ILYNGdR`Es_LYNK�C�acK�x�y{M´V�YNV�MNG~ILK
¥JYNISR;ILK�QLC�R`�]K�C�aWKDILK�ZrK�CLILK£ILKDP=QLP¢VoR`XWR`VUaWK�X=ËNPbaWYNVoR`P�g�ILKDMwR`P´acR`X=KoR`PhpqQLK£X=KoR`MNYNV�K�t�ILKDMNG]P
ILK�P=K�G]P{ILK§P=Q�QLP=QSR`X=YNG�K�CAV�QSR`C�aWG;R`MJaWYNKUEHZ[G�ILQLXWR`C�aWK�K�MlV�QSR`MLK�MLR`�]K�C�aWK�ILK�_[K§K¡�bK�V�QlacR`X=P=K`x
è¢»�¶	å â åU²�°U¶z± â µÂ±c»�¶�°��|½Lµ`º=µ¬æ â ·`¸HµÂ»�º â °U¶S² µ¬æq»�µ�»�®�¯�°U²�»�å¬�{�¨RiKUmSV�YNK�CLV�YwRiILKfMwRiÄ{X=G]�]XWR�j
EeR`V�YN\]C © X=YNK�C�acR`ISRHR È �]K�CqaWK�P�«�Ä © È ¾§V�G]EHYNK�CL��RAV�G]C�MwRAKUmSV�YNK�CLV�YwRAILK�M¨ZSR`XWR`ILYN�]EeR�ILK
G]X=YNK�C�acR`V�YN\]C~R�G]_J�bKUaWG]P�xS�¨R�Ä © È K�P�V�G]CLP=YNILK�XWR`ISRsZ[G]X���x�E Î G�R`Eà� 6�Ï���V�G]EHG�QLCSR�K�P=ZrKkj
V�YwR`MNY �oR`V�YN\]CAILKDMwR�Ä{X=G]�]XWR`EeR`V�YN\]C © X=YNK�C�acR`ISR�R © _J�bKUaWG]P�«�Ä ©;© ¾kxJ��G]P¤R`�]K�C�aWK�P¢tHMNG]PhG]_Jj
�bKUaWG]P¢ZLQLK�ILK�C�P=K�X¢QLPWR`ILG]P¢K�CeMwRuEHYNP=EeRuYNC�aWK�Xb��R`��� ç�����gqZ[K�X=G�P=KDILYNPbaWYNCL�]QLK�CHQLCLG¿ILK�MrG`aWX=GLÁ
MNG]P�G]_J�bKUaWG]P¿ZLQLK�ILK�C�EeR`CqaWK�CLK�X=P=KeV�G]EHG�K�Pbac�`C/�ÅK�Pbac��aWYNV�G]P�gÅZLX=K�ILK�V�YN_LMNK�P�gÅP=K�EeR`C�aWYNK�CLK�C
�bQLPbaWGsK�C�K�M[P=Y aWYNGLxq��G]P�R`�]K�C�aWK�P¤P=G]C�X=K�Z[G]P=Y aWG]X=YNG]P{�ÀQLCLV�YNG]CSR`MNEHK�C�aWK£R`ISR`ZlacR�aWY ¥]G]P��qZLQLK�ILK�C
CLG`acR`XuKU¥]K�CqaWG]P�g�QLPWR`X;X=K��]MwR`PuZSR`XWR~YNC�aWK�X=ZLX=KUacR`X=MNG]P�g[tvaWG]EeR`XuR`V�V�YNG]CLK�Pu_SR`PWR`ISR`P;K�CTK�PWR`P
YNC�aWK�X=ZLX=KUacR`V�YNG]CLK�P�x

lMm�Õ5m�¥"m o�qF×�q!¡�ß	t/×��rs�ß	¢r¡Lq!s§¨�tDp#�-Ö!tD¤uß	t ø�¤uß	tDÖF×�q!¨� F×
y{M È �¤K�CLVoR`X=��R`ILGeILK�YNC�aWK��]XWR`X�MwR`PDR`ZLMNYNVoR`V�Y G]CLK�P�ILK�QLCSReB£Ä¨g[ZrG]P=K�K¿MwR`P�P=YN�]QLYNK�C�aWK�PDVoR`XWR`Vkj

aWK�X=ËNPbaWYNVoR`P��
y{Pbac�fQL_LYNVoR�ILGfK�C�QLC�R`Es_LYNK�C�aWKAZSR`XbaWYNV�QLMwR`X�P=G]_LX=KHK�M{pqQLKAaWYNK�CLKAV�G]C�aWX=G]M{ZSR`X=V�YwR`M|tiG]_Jj
P=K�Xb¥`R`_LYNMNYNISR`I/�[XWKUV�YN_[KAK�C�aWXWR`ISR`P;X=K�MwR`V�YNG]CSR`ISR`P�V�G]CiK�M{K�PbacR`ILGdILKAP=Q�R`Es_LYNK�C�aWKAR�aWXWRo¥]}�P
ILK§P=K�CLP=G]X=K�P{t�R`VUa±�SR`C�P=G]_LX=K§K�MLR`E�_LYNK�C�aWK�R£aWXWRo¥�}�P{ILK§KU�ÀKUVUaWG]X=K�P�xqy{P{ILK�V�YNX�g`K�P{QLC�µ¦·q°U¶S²�°
ºW°Wµq±U² â 	`»�gJt�R�pqQLKuILK�_[KuP=K�X§VoR`ZSR`�uILK�X=K�P=Z[G]CLILK�X�ILKuEeR�CLK�XWRsXW�`ZLYNISRsRsMNG]P�VoR`Es_LYNG]P¤pqQLK
GJV�QLX=X=K�CfK�CfP=Q�R`Es_LYNK�CqaWK`x
y{Pbac�AILYNP=K�ySR`ILGHZSR`XWR�V�QLEHZLMNYNX¤QLCfG]_l�bKUaWY ¥]GAK�P=ZrK�V�Ë mSV�G��rYNC�aWK��]XWR`X�R`ZLMNYNVoR`V�YNG`CLK�P�x
y{P{P=K�EHYnj¡R�Qlac\`CLG]EHG£ZLQLKUP{P=QHR`VUaWQSR`V�YN\]C�g�ILK�C�aWX=GuILK�MwR�B£ÄÅg`K�Pbac��_SR`PWR`ISR�K�C�QLC�V�G]C��bQLC�aWG
ILK�X=K��]MwR`P�ZLX=K�ILKUaWK�X=EHYNCSR`ISR`P�x�y{P=aWG~YNEHZLMNY VoRepqQLK�K�MNMNG]P�CLG~ILK�V�YNILK�CTR`QlaW\]CLG]EeR`EHK�C�aWKsP=Y
K¡�bK�V�QlacR`CAGuCLGuMNG]P´X=K�pqQLK�X=YNEHYNK�C�aWG]P´ILK�MLP=YNPbaWK�EeRlx�EJYNC�K�Es_SR`X=�]GLg Î R¦tsR`QlaWG]CLG]EHËwRDKkÃJaWK�X=CSR
ILK�_LYNILG;R£pqQLK§MwR£R`VUaWQSR`V�YN\]C�ILK�M È �¨ILK�QLCSRuB£ÄiK�P=Z[K�V�Ë mSVoRlg]K�P{ILYNPbaWYNC�acR£R�MwR£ILK�V�QSR`MNpqQLYNK�X
G`aWX=G È �cx
y{P§ILK�MNYN_[K�XWR�aWY ¥]GLgqZLQLK�PbaWGApqQLK;QLC~EH}UaWGJILGsGAR`V�V�YN\]C~ILK�M�R`�]KUCqaWK�P=KuK¡�bK�V�QlacRlgSR¿aWXWRo¥�}�P§ILK
QLCSR£EeR`pqQLY CSRDILK¤YNCl�ÀK�X=K�CLV�YwRlgoaWG]EeR`CLILGDK�CsV�QLK�CqacR£QLCSRD_SR`P=K¤ILK¤V�G]CLGJV�YNEHYNK�C�aWGDX=KU�ÀK�X=K�C�aWK
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R`M�K�PbacR`ILGHILK�M¨P=YNPbaWK�EeRsK�CfpqQLK�P=K;K�CLV�QLK�C�aWXcRAYNCLEHK�X=P=GLx
� GJG]ZrK�XWRuV�G]C�G`aWX=G]P{R`�]K�C�aWK�P{ZSR`XWR�MNG]�]XWR`X|EHKUacR`P�x]y{MLR`�]K�C�aWK§CqQLCLVoRuX=K�V Î R`�oRuILK�MNYN_[K�XWR`ISR�j
EHK�C�aWKuMNR¿V�GJG]Z[K�XWR`V�YN\]C�V�G]CdG`aWX=G]P§R��]K�CqaWK�P�x7EJ\]MNGsV�QSR`CLILG�MwR`P�R`V�V�YNG]CLK�P§X=K�pqQLK�X=YNISR`P�PWK�R`C
YNEHZ[G]P=YN_LM K�P�GHILK�Pb¥]K�C�acR��bG]PWR`P�gr}�M�X=K�V Î R`�oR`XW�AP=QfK¡�bK�V�QLV�YN\]C�x

lMm�Õ5m�lMm �§×��vÞ�¢�ß	tD¡7ß�ÞM×�q!sï¨�tDp#�-Ö!tD¤kß	t ø�¤kß	tDÖF×�q!¨� F×
y{C^K�M�K�C�aWG]X=CLG�pqQLK�P=KfZLX=K�P=K�C�akRJg¢K�M È �sK�PHQLCSRTK�C�aWYNISR`I�R`QlaW\]CLG]EeR�j�K�C^K�M�P=K�C�aWYNILG�ILK

pqQLKO�ÀQLCLV�YNG]CSR�YNCLILK�Z[K�CLILYNK�C�aWK�EHK�CqaWKOILKOG`aWX=G]P~R`�]K�CqaWK�P¡j�t�V�G]�]CLY aWY ¥`Rlg¢V�G]C VoR`ZSR`V�YNISR`ILK�P~ILK
V�G]CLGJV�YNEHYNK�C�aWGut�V�G]EsQLCLYNVoR`V�YN\]C�g`tAV�Qlt]G¿V�G]EHZ[G]XbacR`EHY K�C�aWG;K�Pbac��ILYNX=YN�]Y ILGuZ[G]XhQLCSR`P¢X=K��]MwR`P{pqQLK
X=K�PbaWX=YNCL�]K�CfP=Q�R`QlaWG]CLG]EHËwR¿YNCqaWK�X=CSRlx

y{C^MwROmS�`QLXcRiçLx � ghP=KfISR�RTV�G]CLGqV�K�XeMwROK�PbaWXWQLVkacQLXWRT�]K�CLK�XWR`M�ILK�M È �]K�C�aWK���C�aWK��]XWR`ILG]XHILK
È ZLMNYNVoR`V�YNG]CLK�P��DKUaWK�X=G]�]}�CLKoR`PepqQLK�P=KfZLX=G]ZrG]CLK`x¢y{C^K�PbacRimS�]QLXWRTP=KfG]_LP=K�Xb¥�R�pqQLKfK�M È �sK�Pbac�
V�G]EHZLQLK�PbaWGfILKHCLY ¥]K�MNK�P�x¨y{C�P=Q�ZLX=YNEHK�X�CLY ¥�K�M�g�K�M È ��V�QLK�C�acRfV�G]CTP=K�CLP=G]X=K�P¿pqQLKHZ[K�X=V�YN_rK�C�MNG]P
KU¥�KUCqaWG]Pe�]K�CLK�XWR`ILG`PeZrG]XHMwR`PAR`ZLMNYNVoR`V�YNG]CLK�P�x{y{PbacR`PHEHK�ILYNISR`PHR`VUaWQSR`MNYN�oR`C�MNG]PAEHGqILK�MNG]P�pqQLK�K�M
R`�]K�C�aWKsZrG]P=K�K�P=G]_LX=K¿P=Ë|EHYNP=EHGLgLtfP=G]_LX=KsK�MÅK�C�aWG]X=CLGLx�y{P£ILK�V�YNX�g[K�M È ��aWYNK�CLK¿QLCvEHGJILK�MNGHILKsP=Ë
EHYNP=EHG�V�G]C¿K�M�mSC¿ILK¢XWKUPWG`M ¥�K�XÅZLX=G]_LMNK�EeR`P¨MNGqVoR`MNK�P¤«¡¸e»�æq°��N»h½[ºW»c½ â »�¾kgot;G`aWX=GDILK¢P=\]MNGDV�G]C¿MNG]P¨pqQLK
YNCqaWK�XWR`VkaÓ�SRÂ«¡¸e»�æq°��N»þæq°d±c»�¶z»¦± â æq»�å�¾kx%�£YNV Î G]P¿EHGqILK�MNG]P�V�G]CLPbaWY aWQlt]K�C�MwR`P�V�X=K�K�CLV�YwR`P~«ÀP=K��]QLCLILG
CLY ¥�KUM�¾{ILK�M È �cgqpqQLK£K�P¤MwR;EeR`CLK�XWR�V�G]EHG�}�M[V�X=K�K£pqQLK£K�Pbac�`C�P=QLP¤K�C�aWG]X=CLG]P�gqacR`C�acG�YNC�acKUXWCLG�V�G]EHG
KkÃJaWK�X=CLGLx

y{CsQLC¿aWK�X=V�K�X´CLY ¥]K�M�«ÀXWR`��G]CSR`EHYNK�CqaWGq¾kg¦K�M È ��acR`E�_LYN}�C�Z[G]P=K�K�QLCsYNCqaWK�X=ZLX=KUacR`ILG]XÅpqQLK`g`_SR`PWR`ILG
K�C�MNG]PhEHGJILK�MNG]P{tHMwR`PhVoR`ZSR`V�YNISR`ILK�P¤ILK�M[R`�]K�CqaWK`gqYNCLPbacR`CLV�YwR;QLC�ZLMwR`CHpqQLK£P=K£K¡�bK�V�QlacR¿K�C�QLC Î YNMNG
YNCLILK�Z[K�CLILYNK�C�aWK`g|ZLQLK�PbaWGvpqQLK�K�M È �uCLK�V�K�P=Y acR�ILK�P=ZSR`V Î R`XsP=QLPsR`V�V�YNG]CLK�P�tTP=K��]QLYNX¿P=K�CLPWR`CLILGOK�M
K�CqaWG]X=CLGLxJBDCeZLMwR`CeYNCLPbacR`CLV�YwR`ILG;ZLQLK�ILK�YNEHZLM Y VoR`X¢R`V�V�YNG]CLK�P¢P=G]_LX=K£G]_J�bKUaWG]Pu«ÀCLY ¥]K�MrILK�R`V�V�YNG]CLK�Pc¾kg
G�MwRÂV�G]MwR`_rG]XWR`V�YN\]C�V�G]C G`aWX=G]PdR`�]K�C�aWK�PdpqQLKiK�Pbac�`C�YNC�aWK�X=K�PWR`ILG]P~K�C�MwR�YNCl�ÀG]X=EeR`V�YN\`C pqQLKOP=K
EeR`CLK¡�=R�ILK�C�aWX=GHILK;MwR�B£Äè«ÀCLY ¥�K�M�ILK;V�G]MwR`_[G]XWR`V�YN\]Cr¾kx

È V�G]C�aWYNCqQSR`V�YN\]C~P=K;ZLX=K�P=K�CqacR`CfILY �ÀK�X=K�C�aWK�PDR`X=pqQLY aWK�VUaWQLXWR`P�gSV�G]CdK�M�mSCdILK;KkÃlZLMNYNVoR`X¤acR`CqaWG�MwR
K�PbaWX=QLVUaWQLXWRA�ÀQLCLV�YNG]CSR`M�V�G]EHG�K�PbaWX=QLVUaWQLXWRHILK;P=G`��a� �R`X=K;ILK�M È �cx
 �ñ���óÅë�ü¦ïJô`ü�ó¨ñ�íÌ=¨óÅêÅô�ëÀò[ê¨íSú�ì¨ïJúv �ùrïJê[ü¦ï�?�êrü�ïqùrñ�íSì¨òrñ

y{M�R`�]K�CqaWKdCLK�V�K�P=Y acRiaWG]EeR`X�ILK�V�YNP=YNG]CLK�PHpqQLKfMNG]�]X=K�CFYNC�aWK��]XWR`X�MwRiYNCl�ÀG]X=EeR�V�YN\]C�EeR`CLK¡�=R`ISR
Z[G]XhMwR`P¢R`ZLMNYNVoR`V�YNG]CLK�P{ZLXWKUPWKUCqaWK�P�K�CeVoR`ISR¿B£Ä¨xly{PbaWG¿MNG Î R`V�K£K�Ce_SR`P=K£R`MrZLX=K�P=K�C�aWK`glP=YNCHCLYNCL�]QLCSR
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�|YN�]QLXWRsçLx � � È X=pqQLY aWK�VUaWQLXWReªuK�CLK�XWR`M�ILK�M È �`K�CqaWK���C�aWK��]XWR`ILG]X�ILK È ZLMNYNVoR`V�YNG]CLK�P

X=KU�ÀK�X=K�CLV�YwR�RHP=QvZSR`PWR`ILGLxzy{P£ILK�V�YNX�grX=K�P=Z[G]CLILKsILYNX=K�VUacR`EHK�C�aWK¿RHP=QOR`Es_LYNK�CqaWKut]g[Z[G]XDMNGAacR`CqaWGLg
K�PDQLCfR`�]K�CqaWK;X=KoR`VkacYn¥�GLgLQLC�R`�]K�C�aWK;K�Pbac�`CLISR`X�x

y{M¨R`�]K�C�aWKuacR`E�_LY }�C~aWYNK�CLK;VoR`XW�`VUaWK�X�ILK�MNYN_[K�XWR�aWY ¥]GLglZLQLK�P��ÀQLCLV�YNG]CSR�K�Cf_SR`P=K¿RAQLCfV�G]C��bQLC�aWG
ILKTXWKU�]MwR`PfZLX=K�KUP=acR`_LM K�V�YNISR`P�x � G]C�K�MumSC�ILKTEHG]PbaWXWR`XdK�PbaWK�XWR`P=�]GLg�P=KTYNCLV�G]X=Z[G]XWR�QLC�EHG`aWG]X
ILK�YNCl�ÀK�X=K�CLV�YwRTpqQLKOR`ZrG]XbacR�R�MwR`PAVoR`XWR`VUaWK�X=ËNPbaWYNVoR`PeILK�MNY _[K�XWR�aWY ¥`R`PAILK�MDP=YNPbaWK�EeRlx¢y{MDEHG`aWG]XHILK
YNCl�ÀK�X=K�CLV�YwR�ZrK�X=EHY aWKuILKUmSCLYNX§K�M�R`�]K�CqaWKuILKu�ÀG]X=EeRsILK�V�MwR`XWR�aWY ¥�RlglK�M�V�G]CLGJV�YNEHYNK�C�aWGsILK�M�EHYNP=EHGsP=K
ILKUmSCLKDEHK�ILYwR`C�aWK Î K�V Î G]Pht�K�MLV�G]EHZ[G]XbacR`EHY K�CqaWG�EHK�ILYwR`CqaWK�X=K��]MwR`P�x��¨RuZLMwR�acR��ÀG]X=EeR£ZLMwR`C�aWKoRuQLC
EHGJILK�MNG�ILK�R`�]K�C�aWK;YNC�aWK�MNYN�]K�C�aWKuR`M�V�QSR`M Î Rot~pqQLK�R��bQLPbacR`X=P=K`x

ÄÅG]X{ZLX=K�P=K�C�acR`XhVoR`XWR`VUaWK�X=ËNPbaWYNVoR`P{X=KoR`VUaWY ¥�R`P´t�ILK�MNYN_rK�XWR�aWY ¥`R`P�g`K�M È �ÅZLQLK�ILK�P=K�X{¥JYNPbaWG;V�G]EHGuQLC
µ¦·q°U¶S²�°�����®�º â æq»�x�y{CsMwR�mS�]QLXWR£çLx Ì¦�DP=K�EsQLK�PbaWXWR£K�MJV�G]EHZ[G]XbacR`EHY K�CqaWGDILK�MlR`�]K�CqaWKu«ÀMNG]PÅK�MNK�EHK�C�aWG]P
ILK�CLG`acR`ILG]P�Z[G]X§QLCSRAK�MNYNZLP=KuX=K�ZLX=K�P=K�C�acR`C�MwR`P��ÀQLCLV�YNG]CSR`MNYNISR`ILK�P�ZLX=G]ZLYwR`P§ILK�M È �b¾kx

y{Cf}�PbacR�mS�]QLXWRAP=K�X=K�ÔSK��=RHK�M Î K�V Î GepqQLK�K�M È �¤K�PDYNC�¥]GJVoR`ILGAZ[G]X�KU¥]K�C�aWG]P£ZLX=G¦¥]K�CLYNK�CqaWK�PDILK
MwR`P£R`ZLMNYNVoR`V�Y G]CLK�P�grGe}�MÅZLQLK�ILK ª¬°�µ>ª�·�® MNG]PDEHYNP=EHG`P�VoR`ISReV�YNK�XbaWGHZ[K�X=ËNGJILGHILK�aWYNK�EHZ[GeRAmSCvILK
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Sensar
 Interpretar


Tomar decisión


Programación
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Controlar
 Actuar


Evento


Otro Agente


Objetivos


c
o
m
u
n
i
c
a
r


Entorno
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o
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Aplicación


Edo.

Interno


Reglas


modificar


modificar


�|YN�]QLXWRsçLx Ìo�	�7�LQLCLV�YNG]CSR`EHYNK�C�aWG�ILK�M È �]K�C�aWKÎ��C�aWK��]XWR`ILG]X

ILKUaWK�X=EHYNCSR`X¿P=Y�R`MN�]QLCSR�R`ZLMNYNVoR`V�YN\]C�X=K�pqQLYNK�X=K�ILK�QLC�P=K�Xb¥JYNV�YNGLx|y{M È �;EeR`CLK¡�=R�MNG]P¿KU¥]K�CqaWG]P�ILK
R`V�QLK�X=ILG�R�ZLX=YNG]X=YNISR`ILK�P¢ZLX=K�K�PbacR`_LMNK�V�YNISR`P�gJILK£EeR`CLK�XWR;pqQLK�ZLQLK�ISR¿V�G]CLGJV�K�X¤V�QS�`M[G¿V�QS�`MNK�P¤ILKU_[K
ZLX=GJV�K�PWR`X�ZLX=YNEHK�X=GLx��£K�Z[K�CLILYNK�CLILGeILK�M�aWYNZ[G�ILK;KU¥]K�CqaWGLgSK�M È �¤ZLX=YNG]X=YN�oRsMwR`P¤akR�XWK�R`PDR�K¡�bK�V�QlacR`X��

��	`°U¶S²�»�ås±Uº
��² â ±c»�å8�lILK�_[K�C�EeR`CLYNZLQLMNR`X=P=K�K�CfV�YNK�XbacRs�ÀXWR`V�V�YN\]C~ILKuaWYNK�EHZ[GLxLy{PbaWGA��R`XWR`CqaWYN�oR
MwRsX=KoR`VUaWY ¥JYNISR`IdILK�M È �cx
��	`°U¶S²�»�å;¶z»! W±Uº
��² â ±c»�å¬�lP=G]CfMwR`P�acR`X=KoR`P�CLG]X=EeR`MNK�P�pqQLK�K¡�bKUV�QlacRHK�M È �
��	`°U¶S²�»�ås»k½S± â »�¶[µ��N°Óå¬�J�ÀQLCLV�YNG`CSR`MNYNISR`ILK�P�R�ILYNV�YNG]CSR`MNK�P�V�G]EHGAEHG]CLY aWG]X=K�GsGHILYwR`�]CL\`P=aWYNVUG]P�x

x
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Aplicación en

CLIPS


IDL


Aplicación en

Visual Basic


IDL


Aplicación en

ILOG


IDL


CORBA

Unix


Sun


Win3.11


PC


Unix


Sun


�|YN�]QLXWRsçLx Ì]Ì��Syz�bK�EAZLMNGAILK;MwRsZLMwR�acR��ÀG]X=EeR¿ILK;YNC�aWK��]XWR`V�YN\]C

�£K�P=ZLQL}�P�pqQLK�K�M È � ¶ºµ<¯±°�®�­>®�°¬¯�· MNG]P¿KU¥]K�C�aWG]P�g´ZLX=GqV�K�ILK~RfaWG]EeR`X;ILK�V�YNP=YNG]CLK�Ps_SR`PWR`ILGvKUC�QLC
V�G]C��bQLC�acG�ILK¤X=K��]MwR`P�g�P=Q¨«ÀPc¾ÅG]_l�bKUaWY ¥]Gr«ÀPc¾kg�K�PbacR`ILGuY CqaWK�X=CLG�«�¥`R`MNG]X=K�P|ILK�P=QLP{R�aWX=YN_LQlaWG]Pc¾kg¦t¿K�C�aWG]X=CLG
«ÀV�G]CLGJV�YNEHYNK�C�aWG�X=K�ZLX=K�P=K�C�acR`ILG£R�aWXWRo¥�}�P�ILK Î K�V Î G]Pc¾kxx�£K¢R`V�QLK�X=ILG�V�G]C;MNG]P�K�MNK�EHK�C�aWG]P¨R`C�aWK�X=YNG]X=K�P�g
K�M È � ­>®x«x¿�®�·�¹¾·�¼�·�ªö®�°�¿�¼�·�ª R�ILYNP=ZSR`XWR`X�xqy{PbaWK£P=QL_[V�G]C��bQLC�aWGsILKDX=K��]MwR`PhV�G]CLPbaWY aWQlt]K�C�QLCeZLMwR`C
YNCLPbacR`CLV�YwR`ILGLg§pqQLKTK�P ´�«�µ<¯r®�«�¼�·�¸L« ZrG]XfK�M È �cx�y{M;ILYNP=ZSR`X=GFILKTQLCSRFX=K��]MwR�G�¥`R`X=YwR`PdX=K��]MwR`P
K�CLVoR`ILK�CSR`ISR`PDYNEHZLMNY VoRsMwR�R`VUaWQSR`V�YN\]CdILK�M¨R`�]K�C�aWK;P=G]_LX=K��

"¨¶�­�®�¯�°U²�»	�rªuK�PbaWYN\]C�«ÀV�X=KoR`X�gSEHGJILYnmSVoR`X§GAK�MNYNEHY CSR`Xc¾hP=G]_LX=K;QLC © _J�bKUaWGHILK$#DK��]GJV�YNG
­�²�ºW»&%¢·q°U¶S²�°¬� � G]EsQLCLYNVoR`V�YN\]CAV�G]CeQLC�R`�`K�CqaWK�ILYNPbacY CqaWGLg]ZLQLK�P¢K�M È �|aWYNK�CLK�V�G]CLGJV�YNEHYNK�C�aWG
«ÀQLCSRÂM YNPbakR]¾�ILKvMNG]P�R`�]K�C�aWK�P�pqQLKvK�Pbak��C YNCqaWK�X=K�PWR`ILG]P�K�C MNR�YNCl�ÀG]X=EeR�V�YN\]CFpqQLKOP=KvK�Pbac�
�]K�CLK�XWR`CLILGHK�CfP=Q�B£ÄÅx
���'�¤¶S²�»�ºk¶z»	�q�fGJILY mSVoR`V�YN\`CAILK§MwR�_SR`P=K�ILK Î K�V Î G]P¢pqQLK�X=K�ZLX=K�P=K�C�acR�K�MLV�G]CLGJV�YNEHYNK�C�aWG�pqQLK
K�M È �¢aWYNK�CLKuP=G]_LX=K;K�M�K�CqaWG]X=CLGAK�CfK�M�pqQLK�P=K Î RotqR�YNCLEHK�X=P=GLx
( ¼)�!åU² µ¬æq»��k¶S²�°Uºk¶z»	�S�fGJILY mSVoR`V�YN\]CdILK;MNG]P�R�aWX=YN_LQlaWG]P�ZLX=G]ZLYNG]P§ILK�M È �

y{CvMwR�mS�]QLXWReçLx Ì]Ì�P=KsEsQLK�PbaWXWRHQLCvK¡�bK�EHZLMNGHILK¿MwRAZLMwR�acR��ÀG]X=EeR�ILK¿YNC�aWK��]XWR`V�YN\]C�xr�¨RHEHYNP=EeR�P=K
MNG]�]XWR¿R¿aWXWRo¥�}�P�ILK �§©�j É È glISR`ILG�pqQLKu}�PbacRsP=G]Z[G]XbacRsMwR�ILYNPbaWX=YN_LQLV�YN\]C�ILK�G]_l�bKkacG`P�R�aWXWR¦¥]}�P§ILK
ILY �ÀK�X=K�C�acKUP;R`X=pqQLY aWK�VUaWQLXWR`P�ILKsEe�`pqQLYNCSR`PDt�P=YNPbaWK�EeR`P£G]Z[K�XWR�aWY ¥]G]P�x È VoR`ISR�QLCSReILK�MwR`P�R�ZLMNYNVoR�j
V�YNG]CLK�P�gzZ[K�XbaWK�CLK�V�Y K�CqaWK�P;ReMwReB£ÄÅgzP=KsMNK¿X=K��]YNPbaWXWReP=QOYNC�aWK�Xb��R`� �§©�j É È «��r���Å¾DX=KU�ÀK�X=K�C�aWKAReMwR`P
�ÀQLCLV�YNG]CSR`MNYNISR`ILK�P¢pqQLK�aWYNK�CLK�MwR�EHYNP=EeR;teP=G]C~MwR`P¤pqQLKuK�C~X=KoR`MNYNISR`Ie�]K�CLK�XWR`C~MNG]P¤KU¥]K�CqaWG]P§ILK�MwR`P

Ç]Ç



R`ZLMNYNVoR`V�YNG]CLK�PuZSR`XWR~CLG`aWY mSVoR`X�R`M È �£pqQLKeR`MN�]GdY EHZ[G]XbacR`C�aWK�K�Pbac�fGqV�QLX=X=YNK�CLILGfILK�C�aWX=G�ILKAK�MNMwR`P�x
�£K£K�PbacR�EeR`CLK�XWR;MNG]P¢ISR�aWG]P¢pqQLKD�]K�PbaWYNG]CSR�QLCSR¿R`ZLMNYNVoR`V�Y \]CACLG¿P=G]CHaWXWR�acR`ILG]P¢ILYNX=K�VUacR`EHK�C�aWKDZrG]X
K�M È �cgSP=YNCLGApqQLK�P=G]CdEeR`CLK¡�=R`ILG]P�ZrG]X�MwR`P�EHYNP=EeR`P§R`ZLMNYNVoR`V�YNG]CLK�P�x
 �ñ���óÅë�ü¦ïJô`ü�ó¨ñ�íOïJê�÷¿í��ÅíSöHì¨ïJúv �ùrïJê[ü¦ï�?�ê[ü¦ïqùrñ�íSì¨òrñ

y{C�MwRÂmS�]QLXWR�çLx Ì�ÏÂP=KTG]_LP=K�Xb¥`R�MwR�R`X=pqQLY aWK�VUaWQLXWR�K�C�VoR`ZSR`PdILK�M È �cx+*{PbacRFR`X=pqQLY aWK�VUaWQLXWR
Z[K�X=EHY aWK¿K�Cl�ÀGJVoR`XuMwReX=K�MwR`V�YN\]CvKkÃlYNPbaWK�C�aWKAK�C�aWX=K�MNG]P�EH\JILQLMNG]P£ILK�M´P=G`��a� §R`X=KspqQLK��ÀG]X=EeR`CvZSR`XbaWK
ILK;QLC È �cgSpqQLYNK�CfILK�_rK�P=K�X�ILK�P=V�G]EHZLQLK�PbaWGeK�CfVoR`ZSR`P�ZLQLK�PbaWGHpqQLK��

Ì]x y{MrV�G]EHZrG]XbacR`EHYNK�C�aWGuILK�M È �|K�CeMNG]PhCLY ¥]K�MNK�PhP=QLZ[K�X=YNG]X=K�PhILK�Z[K�CLILK£ILKDMwR`P{VoR`ZSR`V�YNISR`ILK�P¢ILK
MNG]P§CLY ¥]K�MNK�P�YNCl�ÀK�X=YNG]X=K�P�x

ÏJx BDCfCLY ¥]K�M�P=\]MNG�ILK�Z[K�CLILK�ILK;P=QLPDCLY ¥]K�MNK�PDR`Ilt�R`V�K�C�aWK�P�x

Capa 1: Sensoría


Capa 2: Creencias


Capa 3: Razonamiento


Capa 5: Colaboración


Capa 4: Acciones


�|YN�]QLXWRsçLx Ì�Ï�� È X=pqQLY aWK�VUaWQLXWRAK�C � R`ZSR`P�ILK�M È �]K�CqaWK���C�aWK��]XWR`ILG]X

È V�G]CqaWYNCqQSR`V�YN\]C�P=KTILK�P=V�X=YN_[K�CÊVoR`ISRFQLCLGFILK�MwR`PdVoR`ZSR`PfZLX=K�P=K�C�aWK�PvK�CÊMwR�EHK�CLV�YNG]CSR`ISR
R`X=pqQLY aWK�VUaWQLXWR�«�acR`_LMwRsçLx Ï]¾{�
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R|R`_LMwR�çLx Ï����£K�P=V�X=YNZ[V�YN\]CfILK;MwR`P§VoR`ZSR`P�ILK;P=G`��a� �R`X=K;ILK�M È �]K�CqaWK���C�aWK��]XWR`ILG]X
lMm�Õ5m�Õ5m |  5¨�tDprq!¨� à¨�t©prq!sJ¦§tDÖ!prq!s~}����+�¬tLß	 !sJ¨�t�� tDÖ! 5¡L¢r !s

� G]EAG;P=KDEHK�CLV�YNG]CL\;K�CHMNG]PhR`ZSR`XbacR`ILG]PhR`CqaWK�X=YNG]X=K�P�g]K�M È �Å�ÀQLCLV�YNG]CSR;K�CH_SR`P=KDR;QLCHV�G]C��bQLC�aWG
ILK�X=K��]MwR`PÅZLXWKUK�PbakR�_LMNK�V�YNISR`P�x��£YNV Î R`P|X=K��]MwR`P|V�G]Cl�ÀG]X=EeR`C¿MwRDX=K�ZLX=K�P=K�C�acR`V�YN\]C�ILK¤�ÀXWR`�]EHK�C�aWG]P|ILK¤MwR
MN\]�]YNVoR;ILK�MzCLK��]GqV�YNGLÁJK�P�ILK�V�YNX�gJV�G]CLPbaWY aWQlt]K�C~MwR`P¢ILYNX=K�VUaWX=YNV�K�P¤ILK�MzCLK��]GJV�YNG�t]gJILKuR`V�QLK�X=ILGAR�K�MNMwR`P�g
P=K��]KUCLK�XWRAGAaWXWR`CLPbmSK�X=K;MwR�YNCl�ÀG]X=EeR�V�YN\]C�ILK;QLCfZLQLCqaWGHRAG�acX=G�ILK�CqaWX=GHILK�M�P=YNPbaWK�EeR�Y CqaWK��]XWR`ILGLx

y{PbacR`P;X=K��]MwR`P�g�pqQLKAP=G]CTMwR`P j K��]MwR`P�ILK�#DK��]GJV�YNG]PH« j #�¾kg�ZLQLK�ILK�C�P=K�X;K�PbacX=QLVUaWQLXWR`ISR`P;_SR��bG
K�M�ZSR`XWR`ILYN�]EeRsy´¥]K�C�aWG�j � G]CLILYNV�YN\]CJj È V�V�YN\]C�«�y � È ¾kgSV�G]EHG�K�CfMwR`P§_SR�PWKUPDILK;ISR�aWG]P�R`VUaWY ¥`R�PoxSy{C
K�MÅEHGJILK�MNGHpqQLK¿PWK¿ZLX=K�P=K�C�acRlgzK�PbacR`P�P=G]CvG]X=��R`CLY �oR`ISR`P£RAaWXWR¦¥]}�P�ILK¿X=K��]MwR`P£y´¥]K�C�aWG�j � G]CLILYNV�YN\]CJj
È VUV�YN\]CJj È V�V�YN\]CÂ«�y � È£È ¾kg[MwR`P�V�QSR`MNK�PDP=K�ZLQLK�ILK�CvaWXWR`CLPb�ÀG]X=EeR`ISR`P�K�C�QLCSRHGeEe�`P�X=K��]MwR`PDy � È
CLK���R`CLILGHMwRsV�G]CLILYNV�YN\]C�x

�¨R�P=K�Ee�`C�aWYNVoR�ILK;MwR`P§X=K��]MwR`P§y � È K�P�V�G]EHGAP=YN�]QLK��
��	`°U¶S²�»	� � QS�`CLILGHQLCSRAX=K��]MwR�ILK;CLK��]GqV�YNGAILK�_[K;P=K�XDZLX=GqV�K�PWR`ISR
è¢»�¶�æ â ± â�ã ¶�����QL};ILK�_[K�P=K�X§¥]K�X=Y mSVoR`ILG
�¤¶S²�»�¶z±c°Óå� �%£±c± â�ã ¶>����QL} Î R`V�K�X�P=Y�MwRsV�G]CLILYNV�YN\]CdK�P�V�YNK�XbacR
�¤¶�±Wµxå¦»�±c»�¶S²�º=µ`º â »! �%£±c± â�ã ¶>����QL} Î R`V�K�X�P=Y�MwRsV�G]CLILYNV�YN\]CdK�P§��R`MNPWR

� �



ªuK�CLK�XWR`MNEAK�CqaWK`g�ILK�CqaWX=GuILK§MwR`P´R`ZLMNYNVoR`V�YNG`CLK�P´P=K Î Rot�R�X=K�ÔSK¡�=R`ISRuMwR£MN\]�]YNVoRDILK�MLCLK��`GJV�YNGLx]y{PbaWG
V�G]CLMNMNKU¥`RHRHMwRAEHGqILY mSVoR`V�YN\]CfILK�MwRAMN\]�]YNVoR�ILK¿ZLX=G]�]XWR`EeR`V�Y \]CfILK�MwR`P£R`ZLMNYNVoR`VUYNG]CLK�P�V�QSR`CLILG�P=KoR
CLK�V�K�PWR`X=YNGfVoR`Es_LYwR`X�MwR�MN\]�]YNVoReILK�M{CLK��]GJV�YNGLg�MNG~pqQLKAX=K�pqQLYNK�X=KAILKAQLCTKkÃlZrK�XbaWG�K�CTVoR`P=GdILKApqQLK
MwR`P�R`ZLMNYNVoR`V�YNG`CLK�P£Z[K�X=EHY acR`C�MwR`P£EHGqILY mSVoR`V�YNG]CLK�P£X=K�pqQLK�X=YNISR`P�x � G]CLPbaWX=QLYNX£X=K��]MwR`P£ILYNX=K�VUacR`EHK�CqaWK
K�CÂMwR`P¿R`ZLMNYNVoR`V�YNG]CLK�P�«ÀP=Y¢}�PbacR`P¿MNG�Z[K�X=EHY aWK�Cr¾;R�ySR`ILKeMNR`P¿V�G]EAZLMNK¡�bYNISR`ILK�P�ILKeZLX=G]�]XWR`EeR`V�YN\]Cit
ZLX=QLK�_SR`P�grX=K�ILQLV�YNK�CLILGHMwR�ÔSKkÃlYN_LYNMNYNISR`I�ILK�M¨P=YNPbaWK�EeRlx

y{C~K�MzV�G]C�aWKkÃJaWGAILK�K�PbacRsZLX=G]ZLQLK�PbacRlgLMwR`P j #DP�P=KuEHGqILK�MwR`Ce�ÀQLK�XWR¿ILKuMwR`P�R`ZLMNYNVoR`V�Y G]CLK�P�gJV�G]C
K�M�mSCdILK;R`QlaWG]EeR�aWYN�oR`X=MNR`P¤Ee�`P§pqQLKuYNEHZLMNK�EHK�C�acR`X=MNR`P�RsaWXWRo¥�}�P§ILK;EH}UaWGqILG]P§ILK;ZLX=G]�]XWR`EHR`V�YN\]C
aWXWR`ILYNV�YNG]CSR`M�x[y{CiK�PbaWK�ZLQLC�aWGLg�K�P�YNEHZ[G]XbacR`C�aWKsR`V�MwR`XWR`XDpqQLK�K�M´V�G]C��bQLC�aWG~ILK�X=K��]MwR`P£pqQLK�P=KAR`QJj
aWG]EeR�aWYN�oR`C�P=G]C�MwR`P¿MNMwR`EHR`ISR`P�X=K��]MwR`P¿ILK�X=KoR`V�V�YN\]C � �]Ï¦��GOILKöÔSQ��bG�� �JÌ��;«�¥]K�X�P=K�V�V�Y \]Cï6lx ÏJx 6�¾kg
pqQLYNK�CLK�P�ILKUaWK�X=EHYNCSR`C^V�\]EHG�ÔSQlt]KvMwRTYNCl�ÀG]X=EeR`VUYN\]C^RiaWXWR¦¥]}�PeILK�M£P=YNPbaWK�EeRlghK�C�ZLX=K�P=K�CLV�YwRÂILK
ILKUaWK�X=EHYNCSR`ILG]P§KU¥]K�CqaWG]P�x

y{M Î K�V Î GHILKuaWK�CLK�X�MwR`P j #DPDR`ZSR`XbaWKuaWYNKUCLK;P=QLP�¥]K�C�acR��=R`P�grK�C�aWX=K;K�MNMwR`P§P=K;EHK�CLV�YNG]CSR`C/�
ÄÅK�X=EHY aWKiEHGJILYnmSVoR`X~MwR�MN\]�]YNVoRÂILK�M;CLK��]GJV�YNG�P=YNC aWK�EHG]XfR�MwRq��X=QLZlaWQLXWR�
OILK�M;X=K�PbaWG^ILK
MwRfR`ZLMNYNVoR`V�YN\`CTZLQLK�PbaWGvpqQLK�R`Es_SR`P;MN\]�]YNVoR`P�g�MwRdILK�MhCLK��]GJV�YNGdtTMwRdILKeZLX=G]�]XWR`EeR�V�YN\]C�g�P=K
K�CLV�QLK�C�aWXWR`C�P=K�ZSR`XWR`ISRlx
�fK¡�bG]XDR`ISR`ZlacR`_LYNMNY ISR`I�ILK�M¨CLK��]GqV�YNGLgLISR`ISRAP=QfV�G]CLPbacR`C�aWK;KU¥�G]MNQLV�YN\]C�x
È QLEHK�C�aWGAILK;MwR�ÔSKkÃlYN_LYNMNY ISR`I�glILK�_LY ILGHR�pqQLK;CLGAP=K;X=K�pqQLYNK�X=K;ILKuVoR`E�_LYNG]P�KUCfMwR`P�R�ZLMNYNVoR�j
V�YNG]CLK�P�ÁSK�P�ILK�V�YNX�gSMwRsYNCl�ÀXWR`K�PbaWX=QLVUaWQLXWR�ILK�R`ZLMNYNVoR`V�YNG]CLK�P�Z[K�X=EeR`CLK�V�K;YNC�akR�VUacRlx
�¨R`P�X=K��]MwR`P§ZLQLK�ILK�C�P=K�X�V�G]EHZSR`XbaWYNISR`P�Z[G]X§EsQLV Î R`P�R`ZLMNYNVoR`V�YNG]CLK�P�x

y{C¿MNG£pqQLK¤X=K�P=Z[K�VUacRuRDMNG]P © #DP�g�K�MNMNG]PÅP=G]C¿QlaWYNMNYN�oR`ILG]P¨ZrG]X|MwR`PÅR`ZLMNYNVoR`V�YNG]CLK�P¨ZSR`XWRDMwRDK¡�bK�V�QlacR`X
MwR;MN\]�]Y VoRuILK�M[CLK��]GqV�YNGLx�EJ\]MNG¿R`pqQLK�MNMNG]P © #DPu�laWYNMNK�PhZSR`XWR;MwR`P¢R`ZLMNYNVoR`V�YNG`CLK�PhK�Pbac�`CeX=K��]YNPbaWXWR`ILG]P¢K�C
K�M�P=YNPbaWK�EeRlxSy{MNMNG]P�P=G]CfV�X=KoR`ILG]P�t~EeR`C�aWK�CLYNILG]P§K�CfK�M�P=YNPbaWK�EeRsZ[G]X§MwR j #DP�x

��G]P © #DP�ILK�_[K�C�aWK�CLK�X�YNC�aWK�Xb��R`V�K�P�_LYNK�C�ILKUmSCLYNISR`P�g´ILK~EeR`CLK�XWRvpqQLK~ZLQLK�ISR`CFP=K�X�YNEHZLM Kkj
EHK�C�akR�ILG]P�YNCLILK�Z[K�CLILYNK�C�aWK�EHK�C�aWK`x È ILK�Ee�`P�gSILK�_[K�C�P=K�X�VoR`ZSR`V�K�PDILK�VoR`Es_LYwR`X�P=QLP£R�aWX=YN_LQlaWG]P�gLK
YNCqaWK�XWR`VkacQSR�X§V�G]CfG`aWX=G]P © #�Pox
lMm�Õ5m�Ù"m �§×��vÞ�¢�ß	tD¡7ß�ÞM×�q���Þ�¤�¡�¢r !¤�q!p�¨�tDpöõ5¢rs¬ß	t%Ûàqàø�¤uß	tDÖF×�q!¨� 

y{C�MwRHZLX=K�P=K�C�aWKsP=K�V�V�YN\]CvP=K¿ILK�P=V�X=YN_[K¿K�M¨�ÀQLCLV�YNG]CSR`EHYNK�C�aWGA�]K�CLK�XWR`MÅILK�MÅP=YNPbaWK�EeRHYNC�aWK��]XWR`ILGLx
*{PbaWK�ZLQLK�ILK�P=K�X§¥JYNPbaWGHV�G]EHG�QLCSRAZ[G]_LMwR`V�YN\]C~ILK�R`�]K�C�aWK�PDpqQLK;YNCqaWK�XWR`VUa±�SR`CdK�C�aWX=K�P=Ë�V�G]CfK�M�mSC

� Ì



ILKHV�G]EHZSR`XbaWYNXuYNCl�ÀG]X=EeR�V�YN\]C�x � R`ISR�R`�]K�C�aWKHX=K�ZLX=K�P=K�C�acRvRdQLCSRfB£ÄÊILK�MhP=YNPbaWK�EeRlg�ti}�M{EHYNP=EHG
acR`E�_LY }�C�V�G]Cl�ÀG]X=EeR�QLCSR;B£Ä�R`MLYNC�aWK�X=X=K�MwR`V�YNG]CSR`X=P=K�V�G]CAK�C�aWYNISR`ILK�P{KkÃJaWK�X=CSR`P¤R�MwR�G]X=��R`CLYN�oR`V�YN\]C�x

��R`ILGepqQLK;aWGJILGHK�MNK�EHK�CqaWGHILK�M¨P=YNPbaWK�EeRAYNC�aWK��]XWR`ILGHZLQLK�ILK¿P=K�XD¥JYNPbaWGHV�G]EHGHQLCSReB£ÄÅgrK�C�MNG
pqQLKeP=YN�]QLKHP=KHZLX=K�P=K�C�acR�QLCSRfILK�P=V�X=YNZ[V�YN\]C�P=K�CLV�Y MNMwRdILKHP=QT�ÀQLCLV�YNG]CSR`EHYNK�C�aWGLg�ZLQLK�P¿K�MNMwR~EHYNP=EeR
V�G]CLPbaWY aWQlt�KhQLC�K�MNK�EHK�C�aWG�K�P=VoR`MwR`_LMNK`gb�bK�XW�`X=pqQLYNV�G§t;EAGJILQLMwR`X�g�pqQLK¢P=KhZLQLK�ILK¢KkÃJaWK�CLILK�X|R`M�P=YNPbaWK�EeR
V�G]EHZLMNKUaWGLx

� R`ISR~QLCSRdILKHMwR`P;R`ZLMNYNVoR`V�Y G]CLK�PuZ[K�XbaWK�CLK�V�Y K�CqaWK�PsR~QLCSRfB£Ä�P=K Î Rot�R`CTX=K��]YNPbaWXWR`ISR`P�g�tOP=QLP
YNCqaWK�Xb��R`VUK�P �§©�j É È K�P=ZrK�V�Y mSVoR`ISR`PsK�C¾�r���{x|y{PbacR`P¿YNCqaWK�Xb��R`V�K�P�V�G]CLPbaWY aWQlt�K�C��ÀQLCLV�YNG]CSR`MNY ISR`ILK�P
pqQLKsP=G]CvMwR`PDpqQLKsYNCLILYNVoR`C�pqQL}sV�G]PWR`P Î R`V�KsGeZLQLK�ILK Î R`V�K�X�MwRHR`ZLMNYNVoR`V�YN\]C�x7�£K¿}�PbaWKsEHGJILGLgrMNG]P
ISR�aWG]P�P=G]CfEeR`CLK¡�=R`ILG]P§ILYNX=K�VUacR`EHK�C�aWKuZ[G]X§MwRAR`ZLMNYNVoR`V�Y \]C~EHYNP=EeRlx

� QSR`CLILGfGJV�QLX=X=K�C�VoR`Es_LYNG]P;YNEHZrG]XbacR`CqaWK�PuK�C�MNG]P;ZLX=GqV�K�P=G]P¿ILKHCLK��]GqV�YNG]P��]K�PbaWYNG]CSR�ILG]P�ZrG]X
MwR`P�R`ZLMNYNVoR`V�YNG`CLK�P�g¢MwR`PA�ÀQLCLV�YNG]CSR`MNYNISR`ILK�PHILYNP=ZSR`XWR`C�KU¥]K�CqaWG]P�pqQLKOYNCl�ÀG]X=EeR`C^R`M È �ApqQLKOR`MN���LC
R`V�G]C�aWK�V�YNEHYNK�CqaWG�YNEHZ[G]XbacR`C�aWK Î RAP=QLV�K�ILYNILGlgrGHK�Pbac�HP=QLV�K�ILYNK�CLILGlg[ILK�C�aWX=GeILK;MwRAR`ZLMNYNVoR`V�YN\`C�xSy{C
K�MzEHG]EHK�C�aWGsK�C~pqQLK�P=KuZLX=GqILQLV�KuQLC~KU¥]K�C�aWGAILK�YNC�aWK�X=}�P�glZ[G]X¤ZSR`XbaWK�ILK�MwR¿R`ZLMNYNVoR`V�YN\]C�gqK�M È �{K�P
CLG`aWY mSVoR`ILG¿t�}�PbaWKuZLX=GJV�K�ILK;RsV Î K�pqQLKoR`X§MwR`P j #DP�K�Cd_SR`P=K;R`M[KU¥�K�C�aWG�t~R`M[V�G]CLGJV�YNEHYNK�C�aWGsP=G]_LX=K
P=Ë�EHYNP=EHGst~K�M�K�C�aWG]X=CLGLx

��QLK��`G;ILK�ZLX=G]ZrG]X=V�YNG]CSR`X=MNK�MNR�YNCl�ÀG]X=EeR`V�Y \]CsYNCLYNV�YwR`M�g�K�M È �ÅP=K�MNK�V�V�YNG]CSRuMwR`P´X=K��]MwR`P{R`ZLX=G]ZLYwR`ISR`P
RTILYNP=ZSR`XWR`X�g{tFMwR`PHK¡�bK�V�QlacR�K�CLVoR`ILK�CS�`CLILG]MwR`P�g¢P=YDK�PeCLK�V�K�PWR`X=YNGLghtFV�G]C�aWX=G]MwR`CLILGTMwR`PeR`V�V�YNG]CLK�P
ILKiMNG]P~V�G]CLP=K�V�QLK�CqaWK�P�ILKiMwR`P~X=K��]MwR`P~ILYNP=ZSR`XWR`ISR`P�x���G]P~V�G]CLP=K�V�QLK�CqaWK�P�ILKiMwR`P j #DP~acR`Es_LYN}�C
K�Pbac�`C�V�G]CLPbaWX=QLYNILG]P�R�ZSR`XbaWYNXhILK£MwR`Ph�ÀQLCLV�YNG]CSR`MNY ISR`ILK�P¢ILK£MwR`P¢R`ZLMNYNVoR`V�YNG]CLK�P�g�V�G]C�K�MrmSCeILK£Z[GJILK�X
V�G]EHZSR`XbaWYNX�YNCl�ÀG]X=EeR`V�Y \]C K�C�aWX=KTK�MNMwR`P�xkR|R`E�_LYN}�C ILYNV Î G]PdV�G]CLP=K�V�QLK�C�aWK�PvP=KiZLQLK�ILK�C�X=KU�ÀK�X=YNXdR
MwRÂ�]K�PbaWYN\]C ILKiQLC © # jHpqQLKTK�PdILG]CLILKiP=KiX=K�ÔSK¡�=R�MwRÂYNCl�ÀG]X=EeR`V�Y \]C V�G]EHZSR`XbaWYNISRÂK�C�aWX=KiMwR`P
R`ZLMNYNVoR`V�YNG]CLK�P�tuX=K�MwR`V�YNG]CSR`ISR�V�G]C¿MNR§K¡�bK�V�QLV�YN\]C¿ILKhMNG]P¨ZLX=GqV�K�P=G]PÅILK¢CLK��]GJV�YNG]P¡jcg¦R�MwR§EHGqILY mSVoR`V�YN\]C
ILK�MrV�G]CLGqV�YNEHYNK�C�aWG;pqQLK�K�M[R`�]K�C�aWK§aWYNK�CLKDR`MNEeR`V�K�CSR`ILGuK�CeP=QLP¢EHGqILK�MNG]P�g]G�MwR�V�G]E�QLCLYNVoR`V�YN\]C�V�G]C
MNG]P È ��P�ILK;G`aWXWR`PDB£Ä{P�YNC�aWK�X=K�PWR`ILG]P�K�CfMwR�YNCl�ÀG]X=EeR`V�Y \]C~pqQLK;P=K;K�Pbac�AZLX=GJILQLV�YNK�CLILGLx

y{PbacRiR`VUaWQSR`V�YN\]C�P=KdEeR`C�aWYNK�CLK~K�C�aWGqISR`PAMwR`PsK�PbaWX=QLVUaWQLXWR`PHpqQLKdX=K�ZLX=K�P=K�CqacR`C^B£Ä{PHILK�C�aWX=G
ILK�MzP=YNPbaWK�EeRlgqMNG]�]XWR`CLILG�K�PbacR¿EeR`CLK�XWR¿MwR;YNC�acKUXWG`Z[K�XWR�aWY ¥JYNISR`IHILK�MNR`P�R`ZLMNYNVoR`V�Y G]CLK�P Î KUaWK�X=G]�]}�CLKoR`P
ZLX=K�P=K�CqaWK�P�x

Ð~ÑJ�eÑ �îÓ¿ßdå¤×�ädÞ�áUÓ¿ß~Ö�Þ

y{CdMwR�R`X=pqQLY aWK�VUaWQLXWR�ZLX=G]ZLQLK�PbacRAP=K Î R�QlaWYNMNY �oR`ILG�MwR�R`X=pqQLY aWK�VUaWQLXWR�ILK;R`�]K�CqaWK Î ËN_LX=YNILG�ZSR`XWR
V�G]CLPbaWX=QLYNX�K�M È �cx���G]P�ILY �ÀK�X=K�C�acKUPuCLY ¥�K�MNK�P�ILK�YNC�aWK�MNYN�]K�CLV�YNRHt�V�G]EHZ[G]XbacR`EHY K�CqaWGeP=G]CTR`P=GJV�YwR`ILG`P

� Ï



R�ILG]P§aWYNZ[G]P§ILK�R`�]K�C�aWK�P��rX=KoR`VUaWY ¥]G�t~ILK�MNYN_[K�XWR�aWY ¥]GLx
�¨R§R`X=pqQLY aWK�VUaWQLXWR��]K�CLK�XWR`M�ILKUM�P=YNPbaWK�EeR§R`QlaWG]EeR�aWY �oR`ILG�K�Pbac�§G]X=��R`CLYN�oR`ISR�V�G]EHG�QLCSR§Z[G]_LMwR`V�YN\]C

ILK¢R`�]K�CqaWK�P¤« È ��Pc¾�pqQLKhYNCqaWK��]XWR`C;MwR`P¨R`ZLMNYNVoR`V�Y G]CLK�P�ILKhMwR`P¨B£Ä{P�x È aWXWRo¥�}�P¨ILK�M È �zMwR`P¨R`ZLMNYNVoR`V�Y G]CLK�P
ZLQLK�ILK�C�MNGJVoR`MNY �oR`X¤tZ��V�G`Cq¥]K�X=PWR`X�
;V�G]CfG`aWXWR`P�R`ZLMNYNVoR`V�YNG`CLK�P�x

�¨R`PfR`ZLMNYNVoR`V�YNG`CLK�PdYNC�aWK�XWR`VUa±�SR`C�R�aWXWRo¥]}�PfILKTP=QLPf�ÀQLCLV�Y G]CSR`MNYNISR`ILK�P�x§��GFpqQLK�P=K Î R`V�KiK�P
YNCqaWK�X=V�KUZlakR�X¢MwR`P¢R`ZLMNYNVoR`V�YNG]CLK�P{Z[G]X¢EHK�ILYNG;ILKDILYNV Î R`P{�ÀQLCLV�YNG]CSR`MNYNISR`ILK�P�g�ILKDEHGJILG;pqQLK£P=K£ZLQLK�ISR
V�G]CLGJV�K�XDV�QSR`CLILGeGJV�QLX=X=K�C�MNG]P Î K�V Î G]PDYNEHZ[G]XbacR`C�aWK�P�ILK�C�aWX=GeILK�K�MNMwR`P�tfR`P=Ë¨ZrGJILK�X=MNG]P�CLG`aWY mSVoR`X
R`M È �cx

y{M{P=YNPbaWK�EeRdYNC�aWK��]XWR`ILGfV�QLK�C�acRfV�G]C�QLCTV�G]C��bQLCqaWGfILK j #DP¿R`P=GqV�YwR`ISR`P�g�tOK�PbaWG�Z[K�X=EHY aWK�MwR
EeR`CLYNZLQLMwR`V�Y \]C�ILKuMNG]P © #DP§pqQLK�R`Z[G¦t�R`CdMwRsK¡�bK�V�QLV�YN\`CfILKuMNG]P�ZLX=GJV�K�P=G]P�ILKuCLK��]GJV�YNG]P�xLy{M È �cgSR
aWXWR¦¥]}�P¤ILK£QLCSR¿Ee�`pqQLYNCSR;ILK�YNCl�ÀK�X=K�CLVUYwRlgqILKUaWK�X=EHYNCSR;tHK¡�bK�V�QlacR�aWGJILG¿K�M7ÔSQ��bGsILK£V�G]C�aWX=G]M[ILK£MwR`P
X=K��]MwR`P§CLK�V�K�P=Y acR`ISR`P�Z[G]X�MwR�P�R`ZLMNYNVoR`V�YNG]CLK�P�x

�¨RAK�PbaWX=QLVUaWQLXWReZLXWG`ZLQLK�PbakRHK�P£X=K�V�QLX=P=Y ¥`RHts�bK�XW�`X=pqQLYNVoRlgStfZLQLKUILKsP=K�X�R`ZLMNYNVoR`ISRARHVoR`ISRHQLCLG
ILK;MNG]P§K�MNK�EHK�C�aWG]P�V�G]CLPbaWY aWQlt]K�C�aWK�PDILK;MNG]P§ILYNPbaWYNCqaWG]P�CLY ¥]K�MNK�P�ILK;QLCSRAK�EAZLXWKUPcRJx
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� �������s���r� �

�b� ���r� � �����s�x�{ r¡¢� £¤� ��� ¥§¦s�¨�j�¨�s r�©�

y{CvK�PbaWKsV�R`ZLË aWQLMNGHPWK¿ZLX=K�P=K�C�acR�QLCvZLX=G`aWG`aWYNZ[GHV�G]CvK�M¨mSCvILK¿V�G]EHZLX=G]_SR`XDMwRA��R`VUaWYN_LYNM Y ISR`Idt
¥JYwR`_LYNMNY ISR`IiILK�M¢EHGJILK�MNGfILK�M È �]K�C�aWKö��C�aWK��]XWR`ILG]X�ZLX=G]ZLQLK�PbaWGOKUCÂK�M¢VoR`ZLË aWQLMNGfçLxÅBDCSRfZ[G]X=V�YN\]C
ILK;MwRsMN\]�]Y VoRsILK�M�CLK��]GJV�YNG�ILK;MwRsK�EHZLX=K�PWR È �]QSR`P�ILK��f}�X=YNISRlgLP=YNXb¥�KuV�G]EHG�K¡�bK�EHZLMNG�ILK;ZLX=QLK�_SR
ZSR`XWR�ILYNV Î GAZLX=G`aWG`aWYNZrGLx

éAÑ/ª�Ñ ê�ß)«�Ó�¬Hä~Ö Õ~Ö Ù~Ü´Ó�.¨Ó�.¨áUÙOÓsÞ

BDC ZLX=G`aWG`aWYNZrG�K�P~QLC EHGJILK�MNGÂR�K�P=VoR`MwRÂILKvQLC P=YNPbaWK�EeR�ILKvYNCl�ÀG]X=EeR`V�Y \]C^pqQLKOP=KvILK�P=KoR
ILK�PWR`X=X=G]MNMwR`X�x¨�fQLK�PbaWXWRfMwR�P;Z[G`aWK�CLV�YNR`MNYNISR`ILK�PuILK�MhP=YNPbaWK�EeRdR`C�acKUP�ILKHpqQLKH}�PbaWKHP=KoRdV�G]CLPbaWX=QLYNILGLg
K�P=Z[K�V�YwR`MNEHK�C�aWKHMNGfX=K�MwR`V�YNG]CSR`ILGdV�G]C�MwRdYNC�aWK�Xb��R`� Î QLEeR`CLG�j�V�G]EHZLQlacR`ILG]X�Á�MNG]�]XWR`CLILG�R`P=ËhpqQLKeK�M
QLP=QSR`X=YNG�R`Z[G]XbaWKAP=QL�]K�X=K�CLV�YwR`P¿pqQLKeEHK¡�bG`XWKUC�P=Q�YNC�aWK�XWR`V�V�YN\]CTV�G]C�K�MhP=YNPbaWK�EeR~tiV�G]X=X=G]_[G]X=K�CTMwR
K�P=Z[K�V�Y mSVoR`V�YN\]CfILK;X=K�pqQLK�X=YNEHYNK�C�aWG]P;� � ��x

BDC�ZLX=G`aWG`aWYNZ[G�K�P§QLCSR�¥]K�X=P=YN\]C~YNCLYNV�YNR`MSILK�QLC~ZLX=GqILQLVUaWG�ILK�P=G`��a� �R`X=K`glK�C~MwR�V�QSR`M[P=K�ILK�P=V�X=Ynj
_[K¤MwR�YNC�aWK�XWR`V�V�YN\]C Î QLEeR`CLG�j�V�G]EHZLQlacR`ILG]X�g¦P=YNC¿YNEHZLM K�EHK�C�acR`X¨V�G]EHZLMNKUacR`EHK�C�aWKhMwR��ÀQLCLV�YNG]CSR`MNY ISR`I
ILK�M{P=YNPbaWK�EeRlx�ÄÅG]XuMNG�acR`C�aWGLgzK�P;QLCSR~X=K�ZLX=K�P=K�C�acR`V�YN\]CTILK�QLCiP=YNPbaWK�EeRlgzpqQLKAYNCLV�G]X=Z[G]XWR�V�G]EHZrG�j
CLK�CqaWK�P�ILK�M{ZLX=GJILQLVUaWGdX=KoR`M�Á�R`QLCLpqQLKHCLGfK�P;QLCTP=YNPbaWK�EeR~V�G]EHZLMNKUaWGLgzZ[G]P=K�KHMwR`PuVoR`XWR`VUaWK�X=ËNPbaWYNVoR`P
ILK�M¨P=YNPbaWK�EeRsmSCSR`M�GAZSR`XbaWK;ILK;K�MNMwR`P�xSÄÅG]X�MNG�X=K��]QLMwR`X�gLQLCfZLX=G`aWG`aWYNZ[GsaWYNK�CLK;QLCd�ÀQLCLV�YNG]CSR`EHYNK�C�aWG
MNYNEHYnacR�ILG�K�CfV�QSR`C�aWGeR�VoR`ZSR`V�YNISR`ILK�P�gSV�G]ClmrR`_LYNMNYNISR`I~GAKUmSV�YNK�CLV�YwRd� ��6���x
Õ5m'n!m'n!m o�prq!s�tDsJ¨�t®­þ×� <ß	 <ß	¢ºÜÎ !s

ÍlxSÉ�R`X=X=YNG]P§K�C�� � ��ILKUmSCLK�ILG]P§aWYNZ[G]P§ILK;ZLX=G`aWG`aWYNZrG]P��
¯s°Óå¦°k±<�Lµ�®/�N°kg�pqQLK�P=\]MNG¿EsQLK�PbacXWR�MwR�Z[G]P=YN_LMNKDYNC�aWK�Xb��R`�DILK�MzP=YNPbaWK�EeR�pqQLK�P=KD¥`RsR�V�G]CLPbaWX=QLYNX

t~P=K;QLPWRAP=\]MNGAZSR`XWR�MwRsVoR`ZlacR`V�YN\]CdILK;X=K�pqQLK�X=YNEHYNK�C�acG`P�t��ÀQLCLV�YNG]CSR`MNYNISR`I�x
� ç



"¨² â � âI° µ�®/�N°DK�CHK�MrP=YNPbaWK�EeRuX=KoR`M�g]K�MSV�QSR`MSQLCSRu¥�K��DV�QLEHZLMNYNILGuP=QHG]_J�bKUaWY ¥�G;V�G]EHG;ZLX=G`aWG`aWYNZ[GLg
P=K;X=KUmSCSRlgSP=K¿R��bQLPbacR�t~ZSR�PcRARs�ÀG]X=EeR`X�ZSR`XbaWK;ILK�M�P=YNPbaWK�EeR�pqQLK�P=K;K�Pbac�AV�G]CLPbaWX=Qlt]K�CLILGLx

y{PbacRHR`QlaWG]XWRsacR`Es_LYN}�CdILKUmSCLKu¥`R`X=YwR`P§VoR�aWK��]G]X=ËwR`P§ILK;ZLX=G`aWG`aWYNZrG]P�xSy{C�aWX=K;K�MNMwR`P§P=K;K�CLV�QLK�C�aWXWR`C/�
%£¼J²�»�¸Hµ`² âI° µ¬æq»3æq°h½Lµ`¶S² µ��±� µxå3²[ÄÅK�X=EHY aWK§EHG¦¥�K�X=P=KDILK�QLCSR�ZSR`C�acR`MNMwRuR;G`aWXWRuP=YNE�QLMwR`CLILGuQLC
P=YNPbaWK�EeRH�ÀQLCLV�YNG]CSR`M�grZ[K�X=G~P=YNCvK¡�bK�V�QlacR`X£¥]K�X=ISR`ILK�XWR`EHK�CqaWKsCLYNCL�]QLCSR�R`VUaWY ¥JYNISR`IvP=G]_LX=KsMNG]P
ISR�aWG]P�x
%£¼J²�»�¸Hµ`² âI° µ¬æq»´³c¼J¶z± â »�¶[µ��º�Ly{P§V�QSR`CLILGHR`MzZLX=G`aWG`aWYNZ[G¿ILKuZSR`C�acR`MNMwR`P¤P=KuMNKuR`�]X=K���R`C���R`V�Y MNYnj
ISR`ILK�P��ÀQLCLV�YNG`CSR`MNK�P�gLILG`ac�`CLILG]MNG�ILK�ZLX=GqV�K�P=G]PDP=G]_LX=K;MNG]P§ISR�aWG]P�x

� G]EHZLMNK�EHK�C�acR`X=YNG�RAK�PbacR`P�ILY ¥JYNP=YNG]CLK�P§K�C�� ��6���gSP=K;V�MwR`P=Y mSVoR`CdMNG]P§ZLX=G`aWG`aWYNZ[G]P�K�C/�
µr°Uºk² â ±Wµ��º�7�£K�PWR`X=X=G]MNMwRsV�G]EHZLMNKUacR`EHK�C�aWKuR`MN�]QLCSR`P§ILK;MwR`P���R`V�KUacR`P�ILK�M�ZLX=GJILQLVUaWGLx
¶�»�º âI° »�¶S² µ��º�7�£K�PWR`X=X=G]MNMwRsZSR`X=V�YwR`MNEAK�C�acK£aWGJISR`P§MwR`P���R`V�KUacR`P�ILK�M�ZLX=GJILQLVUaWGLx

Õ5m'n!m��5m ��q!s�tDs�Ü9qF×�q÷tDp#¨�tDs�qF×	×� !prpr ÷¨�t Ü�×� <ß	 <ß	¢ºÜ� !s
�¨RfVUG]CLPbacX=QLV�VUYN\]CÂILKeQLCÂZLX=G`aWG`aWYNZrGfYNCLV�MNQlt]KHZSR`XbaWKeILKeMwR~��R`P=KHILKeILKUmSCLYNV�YN\]C�ILKHX=K�pqQLK�X=Ynj

EHYNK�C�aWG]P�t�ZSR`XbaWKfILKfMwRO��R`P=KfILKfILYNP=K�yLG�ILKfQLC^P=YNPbaWK�EeRiILK�P=G`��a� �R`X=KÂ«�mS�]QLXWRÂ�Jx Ì�¾kg´t�RTpqQLK
}�PbaWKHP=KAX=K�MwR`V�YNG]CSR�ILYNX=K�VUacR`EHK�C�aWK�V�G]CTMwR�ILKUmSCLYNV�YN\]COtOK�M{EHGJILK�MwR`ILG~ILKAMwR�YNC�aWK�Xb��R`� Î QLEeR`CLG�j
V�G]EHZLQlacR`ILG]X�gLCLGAP=\]MNGAK�CfMNG�V�G]X=X=K�P=Z[G]CLILYNK�C�aWK�RAEAGJILG]P§ILK;YNC�aWK�XWR`V�V�YN\]C�gLP=YNCLGAK�CfMNG�X=KU�ÀK�X=K�C�aWK
R�MwR`P��ÀQLCLV�YNG]CLK�P�pqQLK�K�M�P=YNPbaWK�EeRsILK�_[K�K¡�bK�V�QlacR`X�x

�¨RAV�G]CLPbaWX=QLV�V�YN\]C�ILK�ZLX=G`aWG`aWYNZ[G]P§P=YN�]QLK�MwR�P§��R`P=K�P£ILK�ILK�PWR`X=X=G]MNMNGAILK�P=YNPbaWK�EeR`P�ILK�P=G`��a� §R`X=K`g
Z[K�X=G�P=YNC�ZLX=G`�ÀQLCLILYN�oR`X;ILK�EeR`P=YwR`ILGfK�C�MNG]P;ILKUacR`MNMNK�P;pqQLKeV�G]CLPbaWY aWQLYNX=ËwR`CiK�MhP=YNPbaWK�EeRdV�G]EHZLMNKUaWGLx
�£YNV Î R�P§��R`P=K�PDP=G]CfMwR`P�P=YN�]QLYNK�CqaWK�P��
 ~ê¸·Sú�ë�öoë�öÎG;þ�ï���ó¨ïqñ�ë��ÂëÀïJê[ü¦ò[ö�¹�y{Cv}�PbacRe��R`P=K¿P=K Î R`V�K¿QLCOK�PbaWQLILYNG�ILK�MÅP=YNPbaWK�EeRlxLEJK Î R`XW�HMwR

X=K�V�G]ZLYNMwR`V�YN\]C�ILK�X=K�pqQLYNP=Y aWG]P�g�acR`CqaWG�ILK�MlP=YNPbaWK�EeRDV�G]EHG�ILK�MlP=G`��a� �R`X=K`g`P=K§ILGqV�QLEHK�C�akRDaWGJILG
MNG�pqQLK�P=K Î RAK�PbaWQLILYwR`ILG�t~P=K;K�PbakR�_LMNK�V�K�MNG�pqQLK�P=Ku¥`RAR Î R`V�K�X�x

;dë�ö�ï�º¨ò¸¹;BDCSR¿¥�K��upqQLK;P=KuPWR`_[KupqQL} Î Rot�pqQLK Î R`V�K�X�gLK�CdK�PbacRs��R`P=KuP=K;ILKUaWK�X=EHYNCSR¿V�\]EHG�P=K�¥`R
R Î R`V�K�X�xLEJK;ILYNP=K�ySR�MwR�R`X=pqQLY aWK�VUaWQLXWRAILK;MNG]P§ISR�aWG]P�gLMwR�ILK�M�P=G`��a� �R`X=K;K;YNCqaWK�Xb��R`�`x

÷¿ò[êÅöUü¦ñ�óÅô�ô�ëÀõ[ê�¹uy{P´MwR�aWXWR`ILQLV�V�YN\]CsILK�MlILYNP=K�yLG�K�C�QLC�MNK�CL�]QSR��bK¤ILK�ZLX=G]�]XWR`EeR�V�YN\]C¿QlaWYNM YN�oR`CLILGLg
R`ILK�Ee�`P�g Î K�X=XWR`EHYNK�C�acR`P´ILK�R`Z[G¦t]G�R�MwR�V�G]X=X=YNISR�ZSR`XWR�V�G]X=X=K��]YNX´K�X=X=G]X=K�P{K�CAMNG]P´ZLX=G]�]XWR`EeR`P
V�G]CLPbaWX=QLYNILG]P�x
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�|YN�]QLXWRA�Jx Ì����rR`P=K�P�ILK;ILK�PWR`X=X=G]MNMNG�ILK;ZLX=G`aWG`aWYNZrG]P�x È ISR`ZlacR`ILGHILKH� � �

ð�ñ�ó¨ï8CÅír¹�EJK�aWXWR�acR�ILK§ZLX=G]_SR`X´P=YSK�MLP=G`��a� �R`X=K§G]_laWK�CLYNILGuP=KDR��bQLPbacR;R�MNGupqQLK�P=K§pqQLK�X=ËwR�G]_laWK�CLK�X�x
EJY�CLGAK�P£R`P=Ë�P=K;¥JQLK�M ¥]K�RAMwR`P���R`P=K�PDR`C�aWK�X=YNG]X=K�P�x

?�êÅöUü¦íSúÀíSô�ëÀõ[ê�¹ È MÅV�QLMNEHYNCSR`X�K�PbacRe��R`P=KsK�MÅP=YNPbaWK�EeRHILKsP=G`��a� §R`X=K�tqReK�P£aWG`acR`MNEHKUCqaWK;�ÀQLCLV�YNG]CSR`M�g
Z[G]XÅMNGDacR`C�aWG£ILK�_[K¤P=K�X´YNCLPbacR`MwR�ILGDZSR`XWRDpqQLK�K�MJQLP=QSR`X=YNG£ZLQLK�ISR£QlaWYNMNY �oR`X=M GDV�G`aWYNILYwR`CSR`EAK�C�aWK
V�G]EHGHR`ZrG�t]GHRAP=QLPDR`VUaWY ¥JYNISR`ILK�P�x


èíSê[ü¦ïJêÅë��ÂëÀïJê[ü¦ò¸¹�EJK�X=KUmSK�X=K¿R�V�QSR`MNpqQLYNK�X�EHGqILY mSVoR`V�YN\]C�gLR��bQLPbaWK;GeR`ISR`ZlacR`V�YN\]C~ILK�M¨P=YNPbaWK�EeR
t�ReYNCLPbacR`MwR`ILGHK�CvK�M|R`Es_LYNK�C�aWK�X=KoR`M�gr_LYNK�C�P=KoReZ[G]XDK�X=X=G]X=K�P�pqQLK¿CLG�P=K Î RotqR`C�ILKUaWK�VUacR`ILG
R`C�aWK�P�g�ZrG]XuVoR`Es_LYNG]P�K�CiK�M´K�C�aWG]X=CLGLg�G~pqQLKAP=K�X=K�pqQLYNK�XWR~EHGJILY mSVoR`X£K�M´EHGqILG~K�CipqQLKAK�M
P=YNPbaWK�EeR�K¡�bK�V�QlacRAV�YNK�XbacR`P�G`Z[K�XWR`V�YNG]CLK�P�x

y{CeK�MrV�G]C�aWKkÃJaWGsR`VUaWQSR`M�g]K�MrEHGqILK�MNG;ILK�MrZLX=G`aWG`aWYNZ[GLg]VUG]CeK�MrpqQLKDP=KDZLX=KUaWK�CLILK£ZLX=G]_SR�XhMwR`P{aWK�G]X=ËwR`P
ZLX=G]ZLQLK�PbacR`P�gLR`X=XWR`CLVoR�V�G]C�K�M[K�PbacR`_LMNK�V�YNEHYNK�C�aWG�ILK£MNG]PhX=K�pqQLK�X=YNEHYNK�CqaWG]P¢ILK�M[P=YNPbaWK�EeRlgqP=K£ILKUmSCLK�C
MNG]P|G]_J�bKUaWY ¥�G]PÅt¿MNG]P|X=K�pqQLYNP=Y aWG]P|V�G]CLGJV�YNILG]P|P=K����LCAMwR`P´�`X=KoR`P|ILK�EeR¦t]G]X|ZLX=YNG]X=YNISR`I�K�YNEHZ[G]XbacR`CLV�YNR
ZSR`XWRÂK�M�P=YNPbaWK�EeRlx���QLK��]G�P=K Î R`V�KOQLC ILYNP=K�yLG�ZLX=K�MNYNEHY CSR`X�ghP=G]_LX=KOK�M�V�QSR`M�P=KOV�G]CLPbaWX=Qlt�KiQLC
ZLX=G`aWG`aWYNZ[GOGiEHGJILK�MNGOILK�M§P=YNPbaWK�EeRlg´V�G]EHZLQLK�PbaWGiILKd¥]K�C�acR`CSR`P�g{acR`_LMwR`PsILKdMwRO_SR`P=KdILKdISR�aWG]P�g
�ÀG]X=EeR�aWG]P{ILKDK�C�aWXWR`ISRutAILK�PWR`MNYNISRu_S�`P=YNV�G]P�xqÄ|G`P=aWK�X=YNG`XWEAK�CqaWK`g�P=KDX=KoR`MNYN�oR�CAMwR`PhZLX=QLK�_SR`P¢K�CH_SR`P=K
R�QLCfK¡�bK�EHZLMNGLx

y{PbaWKHZLX=G`aWG`aWYNZrGdP=KHR��bQLPbacRdMNGdEHK��bG]X;ZrG]P=YN_LMNKARdMwR~P=G]MNQLV�YN\]CiX=K�pqQLK�X=YNISRlx¨y{P�QLCTZLX=G`aWG`aWYNZ[G
QlaWYNMNYN��R`_LMNK`g�R`QlaWG]EeR�aWYN�oR`ILG��ÀQLCLV�YNG]CSR`Mqt Î G]X=YN��G]CqacR`Mz«�¥�K�X´P=K�V�V�YN\]CH�Jx Ì]x Ì�¾kx�#DG�G]_LPbacR`CqaWK`g Î Rot¿pqQLK

�]Æ



aWK�CLK�X;K�CTV�QLK�C�acRdpqQLKAK�M{ZLX=G`aWG`aWYNZ[G~K�MwR`_rG]XWR`ILG~CLGfKUP�K�M´P=YNPbaWK�EeR�mSCSR`M�gzZLQLK�PbaWG�pqQLKACLG]X=EeR`Mnj
EHK�C�acK�R`Z[K�CSR`PDK�PDQlaWYNMNY �oR`_LMNK`xSÄ{QLKUILK¿P=K�XDILK�EeR`P=YwR`ILGHMNK�C�aWGLgS�]XWR`CLILK`gS�]K�CLK�XWR`M¤«ÀP=YNCfV�G]CLP=YNILK�XWR`X
VoR`P=G]PuZSR`XbaWYNV�QLMwR`X=K�Pc¾kg[V�G]CqaWK�CLILXW�~K�X=X=G]X=K�PH«ÀILK�_LYNILG~R`M|ILYNP=K�yLGdXW�`ZLYNILGq¾�G~K�PbacR`XW��V�GJILY mSVoR`ILG~K�C
QLCeMNK�CL�]QSR��bK�G¿ZSR`XWR;QLCSR�Ee�`pqQLYNCSR;YNCSR`ILK�V�QSR`ISRlxqy{C�MwRuP=YN�]QLYNK�CqaWK�P¢P=K�VUV�YNG]CLK�P�P=KDILK�P=V�X=YN_[K�C�MwR`P
��R`P=K�PDILK�M�ZLX=G`aWG`aWYNZrG�ILK�PWR`X=X=G]MNMwR`ILGLx

éAÑWÒAÑ ë ßj»;×Uá�Þ�áoÞáQ¨¼¬Ö+¬Hä~Ö�Ü|á�0 áUÖ�ß3.¨Ó¿Þ

y{M�R`CS�`MNYNP=Y P�ILK�M�P=YNPbaWK�EeRsILK;P=G`��a� �R`X=K;pqQLK;P=K;ILK�P=KoRAILK�PWR`X=X=G]MNMwR`X�gqtqR Î R�P=YNILGAILK�P=V�X=Y aWGHR`E�j
ZLMNYwR`EHK�C�aWK�K�C�K�M[VoR`ZLË aWQLMNG¿R`CqaWK�X=YNG]X�x � G]EHG¿P=K£EHK�CLV�YNG]CL\¿K�C�K�M[EHYNP=EHGLg]K�M È �]K�CqaWK���C�aWK��]XWR`ILG]X
« È �b¾¢ILK;R`ZLMNYNVoR`V�Y G]CLK�P Î KUaWK�X=G]�]}�CLKoR`P§ZLX=G]ZLQLK�PbaWGAK�P§ILK�MNYN_rK�XWR�aWY ¥�GlgJZLQLK�P§K�P§QLC~P=YNPbaWK�EeR¿_SR`PWR`ILG
K�CvK�MÅV�G]CLGqV�YNEHYNK�C�aWGLxr�¨ReR`ZLX=GoÃlYNEeR`V�YN\`CdaWXWR`ILYNV�YNG]CSR`M�ZSR`XWRHILYNP=K�ySR`X£R`�]K�C�aWK�P£V�G]CvVoR`XWR`VUaWK�X=ËNPbaWYnj
VoR`P�X=KoR`VUaWY ¥�R`P¤tHILK�MNYN_[K�XWR�aWY ¥�R`P�gqV�G]CLP=YNPbaWK�K�Ce¥�K�X=MNG]P¤V�G]EHG¿P=YNPbaWK�EeR`P¤_SR`PWR`ILG]P�K�C�V�G]CLGJV�YNEHYNK�C�aWG
GAP=YNPbacKUEeR`P�KkÃlZrK�XbaWG]P¿� ��ç`��x
Õ5m��5m'n!m ñ@p!�-Ö!tD¤kß	t�ø�¤uß	tDÖF×�q!¨� F×�Ûà 5¨�tDprq!¨M }¡L uÛà }Þ�¤�õ5¢rs¬ß	t%Ûàq}ñ:Æ5Ü�t/×�ß	 

y{M�K�Cl�ÀGJpqQLK�ILK�R`�]K�CqaWK�PH¥JYNPbaWG]PHV�G]EHGTP=YNPbaWK�EeR`PHKkÃlZ[K�XbaWG]PeK�PeK�MDpqQLK�P=K�QlaWYNMNY �oROK�C�K�PbacR
YNCq¥]K�PbaWYN��R`V�YN\]CÂV�G]CFKUM§G]_J�bKUaWY ¥�GOILK~G]_laWK�CLK�XAQLCSROZLX=YNEHK�XWROR`ZLX=GoÃlYNEeR`V�YN\`CÂILK�M È �cx È CqaWK�PAILK
ZLX=K�P=K�CqacR`X�QLCSRdV�G]X=X=K�P=Z[G]CLILK�CLV�YwRfK�C�aWX=KeR`E�_rG]P�g�P=K Î R`V�KHCLK�V�K�PWR`X=YNG�V�G]CLGqV�K�X¿M GfpqQLKHP=G]C�P=YNP¡j
aWK�EeR`P§KkÃlZ[K�XbaWG]PDGAP=YNPbaWK�EeR`P�_SR`PWR`ILG]P�K�CfV�G]CLGqV�YNEHYNK�CqaWGLx
;~ï�ø´êÅë�ô�ëÀõ[ê^ì¨ï�
�ë�öUü¦ï���íiÿz½D�{ïqñ¦ü¦ò

� G]CLGqV�YNILG]P¿_SR��bGvMwR`P�ILK�CLG]EHYNCSR`V�YNG]CLK�P�ILK�EJYNPbaWK�EeR`PsÉ�R`PWR`ILGvK�C � G]CLGJV�YNEHYNK�C�aWGÂ«Y¾�¶z»!¿À 
�N°±æ¦·q°nÁ£µxå¦°±æ (ÃÂ åU²�°U¸�å�¾
ÄrÅ�E�ÆÈÇJÉ>Ê/ËZÌ�Çuy|Ã'Í�Ê/ÎJÉ>Å�Çe«Y���U½r°Uºk² (ÃÂ åU²�°U¸�å�¾
Äz¥�ÆÈÊ/Ï�Ê/ÏtÌ)ÇBÊ/Î&Í�ÎBÅ]��Î>Ì�ËZÌ�Ç
Ð Å�Ë�Í�Ñ'É<Ì Ð ÆÈÅ�Ï�Ì�ÒÈÊ/Ç�ÓWÑ�ÊzÎBÊ/ÇBÑ�Ê/Ò ¥�Ê/ÏÔÍ�ÎBÅ�Õ�ÒÈÊ/ËZÌ�Ç�ÓWÑ�ÊzÏ�Å�ÎBËZÌ�ÒÈË�Ê/Ï7É>Ê+ÎBÊ/ÓWÑ�ÆÈÊ/ÎBÊ/ÏÔÖ�Ê/Ò Ð Å�Ï�Å Ð ÆÈË�ÆÈÊ/Ï7É>Å
Ö�Ê�Ñ�Ï�Ê/ÇBÍÃÊ Ð Æ×Ì�ÒÈÆÈÇJÉ<ÌØÅqÊkÃ'Í�Ê/ÎJÉ>Å Î Ñ�ËZÌ�Ï�Å^� ç]ç`�ÚÙÜÛÀÇZÑ�Ï�ÇBÆÈÇJÉ>Ê/ËZÌ Ð Ì�Í�Ì`�sÖ�ÊsÉ>Å�ËZÌ�Î�Ö�Ê Ð ÆÈÇBÆÈÅ�Ï�Ê/Ç
ÆÈÏWÉ>Ê/ÒIÆN��Ê/Ï7É>Ê/Ç�ÆÈÏ7É>Ê/ÎBÍ�ÎBÊ�É<Ì�Ï�Ö�Å~��Î>Ì�Ï�Ö�Ê/Ç Ð Ì�Ï7É>ÆÈÖ�Ì�Ö�Ê/Ç&Ö�ÊbÖ�Ì!É>Å�Ç�ÇBÅ�Õ�ÎBÊbÑ�ÏØÖ�Å�Ë�ÆÈÏ�ÆIÅÔÊ/ÇBÍÃÊ Ð ËIÝ Ð ÅsÖ�Ê
Í�ÎBÅ�Õ�ÒÈÊ/ËZÌ�Ç/Ù

 �ñ���óÅë�ü¦ïJô`ü�ó¨ñ�íiì¨ïOóÅê 
�ë�öUü¦ï���íOÿz½D�{ïqñ¦ü¦ò
ÛÀÏÞÒ×Ì�ÝS��Ñ�Î>Ì~��Ù Ï�ÇBÊ�Ë�Ñ�Ê/ÇJÉ>Î>Ì�ÏÞÒÈÅ�Ç Ð Å�Ë�ÍÃÅ�Ï�Ê/ÏWÉ>Ê/ÇzÖ�Ê�Ñ�ÏÌE�ÆÈÇJÉ>Ê/ËZÌZÛ|Ã'Í�Ê/ÎJÉ>ÅT«�E'Û¢¾
Ä�Ê/Ò Ð Ñ�Ì�Ò

Ê/ÇJÉc� Ð Å�Ïl�ßÅ�ÎBËZÌ�Ö�ÅbÍ�Å�Î�� ç]ç����
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	(	 â�ã ÁtÊ/ÏØÒ×Ì�Ç�ÆÈÏ�Ö�Ñ�ÇJÉ>ÎBÆ×Ì�Ç�ÇBÅ�ÏØÒÈÅ�Ç�ÓWÑ�ÊbÖ�Ê/Ç Ð ÎBÆÈÕ�Ê/ÏtÊ/Ò Ð Å�Ë�ÍÃÅ�Î�à
É<Ì�Ë�ÆÈÊ/Ï7É>ÅÔÖ�Ê�Ñ�Ï[Í�ÎBÅ Ð Ê/ÇBÅ)Ö�ÊbÍ�ÎBÅWÖ�Ñ Ð/Ð ÆÈâ�ÏrÙrÛÀÏWÉ>ÎBÊ�Ê/ÇJÉ>Å�Ç&Í�ÎBÅ Ð Ê�Ç>Å�Ç3ÄrÒÈÅ�ÇzËZè�Ç Ð Å�Ë�Ñ�Ï�Ê/Ç&ÇBÅ�Ï[ÒÈÅ�Ç
Ö�ÊÂË*À0Á
Ã�³WÀ�	 � ÃP¿'À�Ä�Ö�Å�Ï�Ö�Ê+Ò×Ì�Ç>Ì�ÒÈÆÈÖ�Ì�Ö�Ê+Ñ�Ï�Í�ÎBÅWÖ�Ñ Ð É>Å$Ê/ÇJÉ<è$Ì�ÇBÅ Ð Æ×Ì�Ö�Å Ð Å�Ï�Ò×ÌzÝ�Ï�Ì�ÒÈÆÈæ3Ì Ð ÆÈâ�Ï�Ö�Ê+Ñ�Ï�Ì
É<Ì�ÎBÊ3Ì'Ä�á$ÒÈÅ�ÇGÖ�Ê Î ¿�Ä�æ0Ã
	(	 â�ã Á­	(Ä@Á � â Á
Ã¡À&ÓWÑ�Ê�É>Î>Ì�Õ�Ì�êBÌ�ÏnÖ�Ê:ËZÌ�Ï�Ê/Î>Ì5Í�Ê/ÎBËZÌ�Ï�Ê/Ï7É>ÊÜánÇBÑ�Ç�Í�ÎBÅWÖ�Ñ Ð É>Å�Ç
ÎBÊ/ÇBÑ�ÒIÉ<Ì�ÏWÉ>Ê/Ç5Ì�ÒÈÆÈË�Ê/Ï7É<Ì�Ï)Å�É>ÎBÅ�Ç´Í�ÎBÅ Ð Ê/ÇBÅ�Ç/Ù

ý:Ì�Ö�Ì[Ñ�Ï�ÅØÖ�Ê)Ê/ÇJÉ>Å�Ç�Í�ÎBÅ Ð Ê/ÇBÅ�ÇbÉ>ÆÈÊ/Ï�ÊjÌ�ÇBÅ Ð Æ×Ì�Ö�Å�ÇbË�ÅWÖ�Ê/ÒÈÅ�Ç�Ö�ÊsÌ�Ñ'É>Å�ËZÌ!É>ÆIæ3Ì Ð ÆÈâ�ÏrÙ·©GÌ�Î>Ì[ÒÈÅ�Ç
Í�ÎBÅ Ð Ê/ÇBÅ�ÇÀÖ�Ê:ËZÌ�Ï�Ñ'ç�Ì Ð É>Ñ�Î>Ì'Ä!Ê/Ò'Ë�Å�Ö�Ê/ÒÈÅ�Ì�ÇBÅ Ð Æ×Ì!Ö�Å&Ê�ÇÀÊ/Ò<è¸��øù��è�Ä@Ë Î Ã � �W¿���Á � �Fú0¿'À � �±æÅø�À0Á
Ã�³WÀ�	� 
� ÃP¿ â ÁPú¡¶ÜáÔÍ�Ì�Î>Ì�ÒÈÅ�Ç:Í�ÎBÅ Ð Ê/ÇBÅ�Ç+Ö�Ê&Í�ÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�Ï Ð Å�ÏWÉ>ÆÈÏWÑ�Ì'Ä'Ê/Ç+Ò×Ì9û â ¿�ä0Ë â æ��Îæ��z%�Ã � Ä@Ë*À � âI° À�	 â�ã Á�Ù
¦zË�Õ�Å�ÇzË�ÅWÖ�Ê/ÒÈÅ�Ç/ÄÃÍ�ÎBÅ�Í�Ñ�Ê/ÇJÉ>Å�Ç�Í�Å�Î5Ò×Ì �'E�ù�Ä�ÇBÊ Ð Ì�Î>Ì Ð É>Ê/ÎBÆÈæ3Ì�ÏÞÍÃÅ�ÎzÇBÊ/Î�êJÊ/Î>è�ÎBÓWÑ�Æ Ð Å�Ç/Ä�Ê/ÇJÉ<Ì�Î Ð Å�Ï�à
çßÅ�ÎBËZÌ�Ö�Å�Ç5ÍÃÅ�ÎzÑ�ÏÞÏ8��Ë�Ê/ÎBÅZÖ�Ê�É>Ê/ÎBË�ÆÈÏ�Ì�Ö�ÅZÖ�ÊnÏ�ÆIî�Ê/ÒÈÊ/Ç+ásËZÌ�Ï�Ê�êBÌ�Î Ð ÆÈÊ/ÎJÉ>Å�É>ÆÈÍ�Å�Ö�ÊnÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�Ï
Ê/Ï Ð Ì�Ö�Ì�Ñ�Ï�Å�Ö�ÊVÊ/ÒÈÒÈÅ�Ç/Ù

ùzÉ>ÎBÅjË�Å�Ö�Ê/ÒÈÅ)ÎBÊ/Ò×Ì Ð ÆÈÅ�Ï�Ì�Ö�ÅjÌjÒ×ÌjÌ�Ñ'É>Å�Ë�Ì!É>ÆÈæ3Ì Ð ÆÈâ�Ï[Ö�Ê�Í�ÎBÅ Ð Ê/ÇBÅ�Ç Ð Å�Ï7É>ÆÈÏWÑ�Å�ÇVÊ/Ç$Ê/Ò�ÛÀÏ'çßÅ�ÓWÑ�Ê
Ù�Ê/Î>è�ÎBÓWÑ�Æ Ð Å�Ä´ÓWÑ�ÊØÉ<Ì�ËbÕ�ÆÈä/ÏøÊ�¹ ¨ ÆIÕ�ÊtÒ×Ì�Ç Ð Ì�Î>Ì Ð É>Ê/Î'¸ÈÇJÉ>Æ Ð Ì�ÇjÖ�ÊtÒÈÅ�ÇjÌ�Ï7É>Ê/ÎBÆÈÅ�ÎBÊ/Ç)áøÊ/Ï Ê/ÒVÓWÑ�ÊtÑ�Ï
è�Ä@Ë Î � �m&$Ä�æ���ûÈ¿�Ä�æ0Ã
	(	 â�ã Á è�Ä@Á � â Á
Ã¡Àï�ÚýÕ©Üýµ¶VÊ/ÇVî�ÆÈÇJÉ>Å Ð Å�Ë�ÅsÑ�Ï Ð Å�Ï!êJÑ�Ï7É>Å�Ö�Êu"�Á â æuÀ¬æ��Óå:æ��
ûÈ¿�Ä�æ0Ã
	(	 â�ã Á¼��ï�©�¶ÀÓWÑ�Ê Ð Å�Ë�Í�Ì�ÎJÉ>Ê/ÏZÎBÊ Ð Ñ�ÎBÇBÅ�ÇÜá Ð Å�ÏWÉ>ÎBÅ�Ò×Ì�Ï�ÆÈÏWÉ>Ê/ÎBÏ�Ì�Ë�Ê/Ï7É>Ê+ÇBÑ Ð Å�Ë�ÍÃÅ�ÎJÉ<Ì�Ë�ÆÈÊ/Ï7É>Å
Í�Ì�Î>ÌÞÒÈÅ�é�Î>Ì�ÎnÇBÑ�ÇbË�Ê�É<Ì�Ç/ÙÀí¸ÌÞÏ�Å Ð ÆÈâ�Ï�Ö�Êjï�©�Ê/ÇbÎBÊ Ð Ñ�ÎBÇBÆIî�ÌÞÊ/Ï�É>Å�Ö�ÌÞÒ×Ì�êJÊ/Î>Ì�ÎBÓWÑ¡¸×Ì�áqÉ<Ì�Ï7É>Å[Ê/Ò
ýÕ©ÜýzÄ Ð Å�Ë�Å�Ò×Ì�Ê/Ë�Í�ÎBÊ/Ç>Ì�Í�Ñ�Ê/Ö�Ê/Ï�ÇBÊ/Î Ð Å�Ï�ÇBÆÈÖ�Ê/Î>Ì�Ö�Ì�Ç5ï�©ÀÇ/Ù
ÛÀÏ�Ò×ÌtÌ�Ñ'É>Å�ËZÌ!É>ÆÈæ3Ì Ð ÆIâ�ÏñÖ�Ê�Í�ÎBÅ Ð Ê/ÇBÅ�ÇÔÇBÊ ¨ Ì Ð Ê�Ï�Ê Ð Ê/Ç>Ì�ÎBÆÈÅ~ÆÈÏ7É>Ê/é�Î>Ì�Î�ÒÈÅ�Ç�Ö�ÆÈÇJÉ>ÆÈÏ7É>Å�Ç�Ï�ÆIî�Ê/ÒÈÊ/Ç
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É<Ì�Ö�Ì�Ç ¨ Ì Ð Æ×Ì$ÒÈÅ�Ç�Í�ÎBÅ Ð Ê�Ç>Å�Ç´Ö�ÊzËZÌ�Ï�Ñ'ç�Ì Ð É>Ñ�Î>Ì'Ù�ÛÀÇ:ÍÃÅ�Î�Ê/ÒÈÒÈÅnÓWÑ�Ê�ÇBÊ ¨ ÌnÍ�ÎBÅ�Í�Ñ�Ê/ÇJÉ>ÅbÑ�Ï½øÏÄ�æ���� Ä�æ��
Ð4��³$�W¿��WÁ%	 â À�æ��$%�Ã � Ä@Ë*À � âI° À�	 â�ã ÁÞ��Á � �Fú0¿'À����Úú j ¦��Z¶
ÄðÓWÑ�ÊbÖ�Ê/Ç Ð ÎBÆÈÕ�ÊbÖ�ÊbÑ�Ï�ÌÔËZÌ�Ï�Ê/Î>ÌZé�Ê/Ï�ä/ÎBÆ Ð Ì
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Ñ�Ï{Ë�ä�É>Å�Ö�Å[Í�Ì�Î>ÌÞÊ/Ò×Ì�Õ�Å�Î>Ì Ð ÆÈâ�Ï~Ö�Ê)Í�Ò×Ì�Ï�Ê/ÇbÊ/ÇJÉ>Î>Ì!É>ä/é�Æ Ð Å�Ç Ð Å�Ï{Ë�ÆÈÎ>Ì�Ç�Ì[Ò×Ì�ÆÈÏWÉ>Ê/é�Î>Ì Ð ÆÈâ�Ï�Ö�Ê)ÒÈÅ�Ç
Í�ÎBÅ Ð Ê/ÇBÅ�ÇÔÖ�Ê�Ï�Ê/é�Å Ð ÆÈÅ�Ç/ÄÜÍ�ÎBÅ Ð Ê/ÇBÅ�ÇÔÖ�Ê�Ö�Ì!É>Å�Ç�á Ð Å�Ï�Å Ð ÆÈË�ÆÈÊ/Ï7É>Å�Ç/ÄÜÌ!Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç�Ö�Ê�ÇBÅ�ç±É�ô:Ì�ÎBÊsá
ÇBÆÈÇJÉ>Ê/ËZÌ�ÇnÖ�ÊÔÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�ÏqÖ�ÊZÑ�Ï�ÌÞÊ/Ë�Í�ÎBÊ/Ç>Ì�Ö�ÊÔÍ�ÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�Ï Ð Å�Ï7É>ÆÈÏ�Ñ�Ì'Ù�ú j ¦��&Ê/ÇJÉ<èÞÕ�Ì�Ç>Ì�Ö�Ì
Ê/ÏjÒ×Ì�©ÀÆÈÎ>è�Ë�ÆIÖ�ÊzÖ�ÊÂ¦zÑ'É>Å�Ë�Ì!É>ÆÈæ3Ì Ð ÆÈâ�ÏZáÔÊ�¹�É>ÆÈÊ/Ï�Ö�Ê&Ò×Ì�Ë�ÆÈÇBËZÌ$Í�Ì�Î>Ì Ð Å�Ï�ÇBÆÈÖ�Ê/Î>Ì�Î Ð Ì�Î>Ì�Ç´ÒÈÒ×Ì�Ë�Ì�Ö�Ì�Ç
À0¿Bþ$Ã â � �(	 � ÃP¿'Àxå�ÄÃÌ�Ç>Ì�Õ�Ê/Î���Ö�Ê»1&Ê/ÇJÉ>ÆÈâ�ÏrÄ�RLÊ Ð Ï�Å�ÒÈÅ�é#¸×Ì!Ç´Ö�Ê¤©ÀÎBÅ�Ö�Ñ Ð�Ð ÆÈâ�ÏrÄðù�Õ�êJÊ�É>Å�Ç/Ä
¦zÍ�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç:á
RLÊ Ð Ï�Å�ÒÈÅ�é#¸×Ì�Ç´Ö�Ê��@Ï'çßÅ�ÎBËZÌ Ð ÆÈâ�ÏZásý�Å�ËbÑ�Ï�Æ Ð Ì Ð ÆÈâ�ÏrÙ

©GÌ�ÎJÉ>Æ Ð Ñ�Ò×Ì�ÎBË�Ê/ÏWÉ>Ê�ÄÃÒ×ÌÔ%Ö¿Bþ$Ã â � �(	 � ÃP¿'À�æ��V% Î � â 	�À�	 â Ä@Á%�Óå�Ö�Ê�ú j ¦��´Ê/ÇBÍ�Ê Ð ÆIÝ Ð ÌZÉ>Å�Ö�Ì�Ç5á Ð Ì�Ö�Ì
Ñ�Ï�ÌbÖ�ÊVÒ×Ì�Ç´Ì�Í�ÒÈÆ Ð Ì Ð ÆIÅ�Ï�Ê/Ç:ÓWÑ�ÊVÆÈÏ7É>Ê/é�Î>Ì�Ï)Ê/ÒhÏ�Ê/é�Å Ð ÆÈÅ�Ù�ÛÀÇJÉ<Ì�Ç+Ì�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç/Ä'ÇBÅ�ÏjÏ�Ê Ð Ê/Ç>Ì�ÎBÆ×Ì�Ç+Í�Ì�Î>Ì
Ì�Í�ÅUá7Ì�Î�É<Ì�Ï7É>Å$ÒÈÅ�Ç�Í�ÎBÅ Ð Ê/ÇBÅ�ÇÜçI¸ÈÇBÆ Ð Å�Ç/Ä Ð Å�Ë�Å$Ö�Ê+É>Å�ËZÌVÖ�Ê5Ö�Ê Ð ÆÈÇBÆÈÅ�Ï�Ê/ÇÜÖ�Ì�Ö�Å$ÓWÑ�ÊzÊ/ÒÈÒ×Ì�ÇÀËZÌ�Ï�Ê�êBÌ�Ï�Ê/Ò
Ð Å�Ï�Å Ð ÆÈË�ÆÈÊ/Ï7É>ÅZÇBÅ�Õ�ÎBÊ�Ò×Ì�Ö�ÆÈÇBÍ�Å�Ï�ÆÈÕ�ÆÈÒIÆIÖ�Ì�Ösá Ð Ì�Í�Ì Ð ÆÈÖ�Ì�Ö[Ö�ÊnÒ×Ì�Ç�ï�©ÀÇ/ÄhÌ�Ç'¸ Ð Å�Ë�ÅÔÒ×Ì�ÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�Ï
ÇBÅ�Õ�ÎBÊVÒÈÅ�Ç´ÆÈÏ�Ö�Æ Ð Ì�Ö�Å�ÎBÊ/Ç´Ê Ð Å�Ï�â�Ë�Æ Ð Å�Ç/Ä�Ö�Ê&î�Ê/ÏWÉ<Ì�Ç/Ä�Ö�Ê Ð Å�ÏWÉ<Ì�Õ�ÆÈÒÈÆIÖ�Ì�Ö)Ö�Ê Ð Å�ÇJÉ>Å�Ç/Ä�Ê�É Ð Ù

#5Å�ÎBËZÌ!ÒÈË�Ê/Ï7É>Ê�Ä/Ò×Ì�ÇhÌ�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/ÇrÓWÑ�Ê Ð Å�Ï'çßÅ�ÎBËZÌ�Ï&Ò×ÌÕ¦zÎBÓWÑ�ÆIÉ>Ê Ð É>Ñ�Î>Ì´Ö�Êé¦zÍ�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/ÇrÖ�ÊÀÑ�Ï�Ì
Ê/Ë�Í�ÎBÊ/Ç>ÌtÇBÅ�Ï �
� � �W¿�Ä�úWåWÁ%��Àxå�ÙÀÛÀÒÈÒ×Ì�Ç�Í�ÎBÅUî�ÆÈÊ/Ï�Ê/ÏuÖ�Ê�Ö�ÆÈÇJÉ>ÆÈÏ7É>Å�Ç�Í�ÎBÅUî�Ê/Ê/Ö�Å�ÎBÊ/Ç/Ä�Í�Å�ÇBÊ/Ê/Ï�Ö�ÆÈÇJÉ>ÆÈÏ7É<Ì�Ç
Í�Ò×Ì!É<Ì!çßÅ�ÎBËZÌ!ÇbÖ�Ê ¨ Ì�ÎBÖ'ô´Ì�ÎBÊjá�Ç>Å!ç±É�ô:Ì�ÎBÊjá{Ï�ÅØÉ>ÆÈÊ/Ï�Ê Ð Ì�Í�Ì Ð ÆÈÖ�Ì�ÖuÖ�Ê Ð Å�Ë�Ñ�Ï�Æ Ð Ì�ÎBÇBÊjÊ/Ï7É>ÎBÊsÇ�¸´Å
ÆÈÏWÉ>Ê/é�Î<Ì!Î>ÇBÊ:ÌzÅ�É>ÎBÅ�ÇGÍ�Î>ÅWÖ�Ñ Ð É>Å�Ç�ÒÈÅ�ÓWÑ�Ê�Ä Ð Å�Ï�ÇBÊ Ð Ñ�Ê/ÏWÉ>Ê/Ë�Ê/Ï7É<Ê�Ä�Í�Ì�ÎJÉ>Æ Ð ÆÈÅ�Ï�ÌzÌ�Ò'Ì�Ë�Õ�ÆÈÊ/ÏWÉ>ÊÜÆÈÏ�Ö�Ñ�ÇJÉ>ÎBÆ×Ì�Ò
Ê/Ï�� â å��_Àxå"æ�� â ÁU³$Ä@¿�Ë*À�	 â�ã Á�
<Ùk¦���ÏbÇBÆÈÊ/Ï�Ö�ÅVÌ�Ç'¸ÚÄ�Ê/ÇJÉ<Ì�Ç�Ì�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/ÇLçßÅ�ÎBËZÌ�Ï�Í�Ì�ÎJÉ>Ê:Ö�Ê:Ò×ÌzÊ/Ë�Í�ÎBÊ/Ç>Ì
á)Ö�Ê/Õ�Ê/Ï�ÆÈÏ7É>Ê/é�Î>Ì�ÎBÇBÊ&Ê/ÏsÊ/ÒhÍ�ÎBÅ Ð Ê/ÇBÅ�Ö�Ê$Ì�Ñ'É>Å�ËZÌ!É>ÆÈæ3Ì Ð ÆIâ�ÏrÙ

�zÊ/Ï7É>ÎBÅ+Ö�Ê�Ê/ÇJÉ>Ê�ËZÌ�Î Ð Å´Ö�Ê�ÆÈÖ�Ê3Ì�Ç/Ä Ð Ì�ÕÃÊ�ÇBÊ�y�Ì�Ò×Ì�ÎhÊ/Ï7É>Å�Ï Ð Ê/ÇLÒ×Ì:Ï�Ê Ð Ê/ÇBÆÈÖ�Ì�ÖnÖ�ÊÀÑ�Ï�Ì ¨ Ê/ÎBÎ>Ì�Ë�ÆÈÊ/Ï7É
Ì
ÓWÑ�ÊtÍ�Ê/ÎBË�ÆIÉ<Ì~ÓWÑ�ÊtÊ/ÇJÉ<Ì�Ç�Ì�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç/Ä´Ì���Ï ÇBÆÈÊ/Ï�Ö�Å ¨ Ê�É>Ê/ÎBÅ�é�ä/Ï�Ê3Ì�Ç/Ä:� Ð Å�ÏWî�Ê/ÎBÇBÊ/Ï�
ØáyÍ�Ñ�Ê/Ö�Ì�Ï
Ð Å�Ë�Í�Ì�ÎJÉ>ÆÈÎnÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�Ï~Ö�Ê)ËZÌ�Ï�Ê/Î>ÌÞÓWÑ�Ê)Ê/Ò:Í�ÎBÅ Ð Ê/ÇBÅtÖ�ÊÔÉ>Å�ËZÌ�Ö�Ê)Ö�Ê Ð ÆÈÇBÆÈÅ�Ï�Ê/ÇbÖ�Ê/Ï7É>ÎBÅØÖ�Ê)Ò×Ì
Ê/Ë�Í�ÎBÊ/Ç>Ì�ÇBÊ$Í�Ñ�Ê/Ö�Ì�ÎBÊ3Ì�ÒÈÆÈæ3Ì�Î:Ò×ÌbËZÌ�Ï�Ê/Î>ÌbËZè�Ç´Ê�çßÊ Ð É>ÆIî!Ì�Í�Å�ÇBÆÈÕ�ÒÈÊ�Ä'ájÌ�Ç'¸hÇBÅ�ÒÈÑ Ð ÆÈÅ�Ï�Ì�Î´Ê/ÒhÍ�ÎBÅ�Õ�ÒÈÊ/ËZÌ
Ö�Ê/Ò¸Ì�ÆÈÇBÒ×Ì�Ë�ÆIÊ/Ï7É>ÅbÖ�ÊVÒ×Ì�ÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�ÏrÙ

�zÊ/ÇBÖ�Ê´Ñ�Ï�ÌzÍ�Ê/ÎBÇBÍ�Ê Ð É<ÆDî�Ì�ËZè�ÇGé�Ê/Ï�Ê/Î>Ì�ÒÚÄ�Ì Ð É>Ñ�Ì�ÒÈË�Ê/Ï7É>Ê�Ê�¹'ÆÈÇJÉ>Ê/Ï�É>ä Ð Ï�Æ Ð Ì�Ç�ÓWÑ�Ê:Í�Ê/ÎBË�ÆIÉ>Ê/ÏnÒ×Ì5ÆÈÏ�à
É>Ê/é�Î>Ì Ð ÆÈâ�Ï�Ö�ÊzÌ�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç ¨ Ê�É>Ê/ÎBÅ�é�ä/Ï�Ê3Ì�Ç/Ù�ÛÀÇJÉ<Ì�Ç�É>ä Ð Ï�Æ Ð Ì�ÇÜÍ�Ñ�Ê/Ö�Ê�ÏÔÊ/Ï'çßÅ Ð Ì!Î>ÇBÊ+Ö�Ê/ÇBÖ�ÊzÖ�Å�Ç�Í�Ê/ÎBÇ�à
Í�Ê Ð É>ÆIî!Ì�Ç��¸Ò×Ì�Ç&ÓWÑ�Ê�ÆIÏWÉ>Ê/é�Î>Ì�ÏtÌ�Í�ÒÈÆ Ð Ì Ð ÆIÅ�Ï�Ê/Ç&Ê�¹'ÆÈÇJÉ>Ê/Ï7É>Ê/Ç$Ö�Ê/ÏWÉ>ÎBÅsÖ�Ê�Ò×ÌÔÊ/Ë�Í�ÎBÊ/Ç>Ì)áØÌ�ÓWÑ�Ê/ÒÈÒ×Ì�Ç&ÓWÑ�Ê
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é�Ê/Ï�ä/ÎBÆ Ð Ì�Ç/Ù

¥kª#ª



©GÌ�Î>Ì�É<Ì�ÒðÝ�ÏrÄ�ÇBÊ&É>Å�Ë�â Ð Å�Ë�ÅbÕ�Ì�ÇBÊVÑ�ÏsË�ÅWÖ�Ê/ÒÈÅbÖ�Ê Ð Ò×Ì�ÇBÊ/Ç+Ö�Ê&Å�Õ'êJÊ�É>Å�Ç´ÓWÑ�ÊVÇ>Å�Í�Å�ÎJÉ<Ì�Ï)É<Ì�ÏWÉ>Å
Ò×Ì~ÆÈÏ7É>Ê/é�Î>Ì Ð ÆÈâ�Ï ¨ Å�ÎBÆÈæ/Å�Ï7É<Ì�Ò Ð Å�Ë�Åqî7Ê/ÎJÉ>Æ Ð Ì�ÒzÖ�Ê[Ñ�Ï�ýÕ©ÜýzÙ"�zÆ Ð(¨ Å{Ë�ÅWÖ�Ê/ÒÈÅqÉ>ÆÈÊ/Ï�Ê Ð Å�Ë�Å Ð Ò×Ì�ÇBÊ
Í�ÎBÆÈÏ Ð ÆÈÍ�Ì�ÒLÑ�Ï�ÌÔÒÈÒ×Ì�Ë�Ì�Ö�Ìö :�|ú�ë�ô]íSô�ëÀõ[ê�ÄÃÓWÑ�ÊbÇBÅ�Í�Å�ÎJÉ<ÌÔÒ×Ì�Ç�Ì�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç�Ö�Ê�ÇBÅ�ç±É�ô:Ì�ÎBÊ�Ö�ÊbÒ×ÌÔï�©
áqÓWÑ�ÊÔÊ/ÇJÉ<è�ÎBÊ/Ò×Ì Ð ÆÈÅ�Ï�Ì�Ö�Ì Ð Å�Ï~Ò×Ì�Ç Ð Ò×Ì�ÇBÊ/Ç�B�CD�Uï�ü¦ò[öiì¨ï§Afïqùrò�ô�ëÀò~áÂþ�ïqù[úÀíSövì¨ï§Afïqùrò�ôqëÀò¸Ä
Ï�Ê Ð Ê/Ç>Ì�ÎBÆ×Ì�Ç+Ê/ÏsÊ/ÇJÉ>Ê Ð Ì�ÇBÅ�Í�Ì�Î>ÌbÎBÊ3Ì�ÒÈÆÈæ3Ì�Î:Ò×Ì�ÆÈÏ7É>Ê/é�Î>Ì Ð ÆÈâ�Ï)Ö�Ê$Ì�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç:Ñ'É>ÆÈÒÈÆÈæ3Ì�Ï�Ö�Å�ý´ù j §È¦nÙ

�zÊ/Ï7É>ÎBÅ�Ö�Ê/Ò�Ë�ÅWÖ�Ê/ÒÈÅ�Ä Ð Å�Ë�ÅzÑ�Ï�Ì5Ê/ÇBÍ�Ê Ð Æ×Ì�ÒÈÆÈæ3Ì Ð ÆÈâ�ÏVÖ�Ê�Ò×Ì Ð Ò×Ì�ÇBÊv :�|ú�ë�ô]íSô�ë�õ[ê�ÄUÇBÊ�Ö�Ê/ÇBÍ�ÎBÊ/Ï�Ö�Ê:Ò×Ì
Ð Ò×Ì�ÇBÊ9 �ùrïJê[ü¦ï�?�ê[ü¦ïqùrñ�íSì¨òrñWÙ'ÛÀÇBÉ<ÌnÊ/Ç:Ñ�Ï�Ì�Ì�Í�ÒÈÆ Ð Ì Ð ÆÈâ�Ï�Ê/ÇBÍ�Ê Ð Æ×Ì�ÒðÓWÑ�Ê Ð Å�Ï'çßÅ�ÎBËZÌ$Ê/ÒðË�Ê Ð Ì�Ï�ÆÈÇBË�Å
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ÆÈÏ Ð Å�ÎBÍ�Å�Î>Ì�ÎBÒÈÊ�ÌzÊ/ÇJÉ>Å�Ç�¦zé�Ê/ÏWÉ>Ê/Ç<�@Ï7É<Ê�é�Î>Ì�Ö�Å�ÎBÊ/Ç Ð Ì�Í�Ì Ð ÆÈÖ�Ì!Ö�Ê/Ç Ð Å�Ë�Å�Ò×Ì5Ö�Ê´Ì�Í�ÎBÊ/Ï�Ö�ÆÈæ3Ì!êJÊ�Ä!Ö�Ê:ËZÌ�Ï�Ê
à
Î>ÌnÓWÑ�Ê&Ê/ÒÈÒÈÅ�ÇÜÍ�Ñ�Ê/Ö�Ì�ÏjÌ�Í�ÎBÊ/Ï�Ö�Ê/Î´ÇBÅ�Õ�ÎBÊ Ð â�Ë�ÅnÎBÊ/ÇBÅ�ÒIî7Ê�Î:ÇBÆIÉ>Ñ�Ì Ð ÆÈÅ�Ï�Ê/Ç:Ì�Í�Ì�ÎJÉ>ÆÈÎÜÖ�Ê�Ê�¹'ÍÃÊ/ÎBÆÈÊ/Ï Ð Æ×Ì�Ç:Å

¥kª#.



ÇBÆIÉ>Ñ�Ì Ð ÆÈÅ�Ï�Ê/ÇÜÌVÒ×Ì�Ç�ÓWÑ�Ê ¨ Ì3á7Ì�ÏZÊ/ÇJÉ<Ì�Ö�ÅnÊ�¹'Í�Ñ�Ê/ÇJÉ>Å�Ç�Ê/ÏZÑ�Ï�Í�Ì�Ç>Ì�Ö�Å�Ä7á�Ë�ÅUî�ÆÈÒIÆÈÖ�Ì!ÖrÄ�Ö�Ê5ËZÌ�Ï�Ê/Î>Ì&ÓWÑ�Ê
Í�Å�ÇBÊ3Ì�ÏZç�Ì Ð Ñ�ÒIÉ<Ì�Ö�Ê/ÇÜÍ�Ì�Î>Ì&�Yî�Æ×Ì�êBÌ�Î�
5ÌVÉ>Î>Ì3î�ä/Ç�Ö�ÊV�
Ä�å � Ê�¹�É>Ê/ÎBÏ�Å�ÇÜá�Õ�Ñ�Ç Ð Ì�Î�ÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�ÏbçßÑ�Ê/Î>ÌnÖ�Ê
Ò×Ì�Å�ÎBé7Ì�Ï�ÆÈæ3Ì Ð ÆÈâ�ÏrÙ	�zÊVÆÈé�Ñ�Ì�ÒðËZÌ�Ï�Ê/Î>Ì'Ä'ÇBÊVÇBÑ�é�ÆÈÊ/ÎBÊ&Ò×ÌbÌ�Í�ÒÈÆ Ð Ì Ð ÆIâ�ÏÔÖ�ÊVÒÈÅ�Ç Ð Å�Ï Ð Ê/Í'É>Å�Ç+Ê/ÇJÉ<Ì�Õ�ÒÈÊ Ð ÆÈÖ�Å�Ç
Í�Ì�Î>ÌbÊ/Òy¦��<ÄÃÌbÑ�Ï Ð Ì�ÇBÅ�Ö�ÊVÒ×Ì�î�ÆÈÖ�ÌbÎBÊ3Ì�ÒÚÙ

¥kª0¾



�  ����h r���x¦��	�Ü�h�

û ¥ ü ÛÀÖ�ÆÚÄhÆÈÏ7É>Ê/Î Ð Ì�Ë�Õ�ÆÈÅjÊ/ÒÈÊ Ð É>Î>â�Ï�Æ Ð ÅsÖ�Ê�Ö�Ì!É>Å�Ç/Ù­ª0!#!#!'Ù ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ Ë�Å�Ï�Å�é�Î>Ì!ÝÃÌ�Ç/Ù Ð Å�Ë:Ä�Û!���<Ä
�@Ï7É>Ê/Î Ð Ì�Ë�Õ�ÆÈÅ�ÛÀÒÈÊ Ð É>ÎBâ�Ï�Æ Ð ÅbÖ�ÊÎ��Ì!É>Å�Ç/Ù ¨ É>ËsÙ

û ª ü ÛÀÏ7É>Ê/ÎBÍ�ÎBÆÈÇBÊ¨Ì�Í�Í�ÒÈÆ Ð Ì!É>ÆÈÅ�Ï ÆÈÏ7É>Ê/é�Î>Ì!É>ÆÈÅ�Ï �ßÊ3Ì�Æe¶
Ù ª0!#!#!'Ù ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ Í�Ê�É>Ê/ÎBÆÈÏ�Ö�Æ×Ì'Ù Ð Å�Ë:Ä
Ûé¦��Jùzî�Ê/ÎJî�ÆÈÊ�ôVÙ ¨ É>Ë�ÒÚÙ

û 6 ü úsÊ/ÇBÇ>Ì�é�ÆÈÏ�é�Å�ÎBÆÈÊ/Ï7É>Ê/ÖjË�ÆÈÖ�Ö�ÒÈÊ�ô:Ì�ÎBÊ�Ù<RLÊ Ð(¨ Ï�Æ Ð Ì�ÒhÎBÊ/Í�Å�ÎJÉ3Ä�E�Å!ç±É�ô:Ì�ÎBÊVÛÀÏ�é�ÆÈÏ�Ê/Ê/ÎBÆÈÏ�é��@Ï�ÇJÉ>ÆIÉ>Ñ'É>Ê�Ä
ý:Ì�ÎBÏ�Ê/é�ÆÈÊ�úsÊ/ÒÈÒÈÅ�ÏrÄPª0!#!#!'Ù ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ ÇBÊ/ÆÚÙ Ð Ë�ÑrÙ Ê/Ö�Ñ7Ä!ÇJÉ>ÎÓÄ!Ö�Ê3Ç Ð ÎBÆÈÍ'É>ÆÈÅ�Ï�ÇÓÄ!Ë�Å�Ëbà@Õ�Å�Ö'á�Ù ¨ É>ËsÙ

û ç ü úsÆÈÖ�Ö�ÒÈÊ�ô:Ì�ÎBÊ à@ÇBÅ�ç±É�ô:Ì�ÎBÊ É>Ê Ð(¨ Ï�Å�ÒÈÅ�é�á ÎBÊ�î�ÆÈÊ�ôVÙ RLÊ Ð(¨ Ï�Æ Ð Ì�Ò ÎBÊ
à
ÍÃÅ�ÎJÉ3Ä E�Å!ç±É�ô:Ì�ÎBÊ ÛÀÏ�é�ÆÈÏ�Ê/Ê/ÎBÆÈÏ�é �@Ï�ÇJÉ>ÆIÉ>Ñ'É>Ê�Ä ý:Ì�ÎBÏ�Ê/é�ÆÈÊ úsÊ/ÒÈÒÈÅ�ÏrÄ ª0!#!#!'Ù
¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ ÇBÊ/ÆÚÙ Ð Ë�ÑrÙ Ê/Ö�Ñ7Ä!ÇJÉ>ÎÓÄ!Ö�Ê3Ç Ð ÎBÆÈÍ'É>ÆÈÅ�Ï�ÇÓÄ!Ë�ÆÈÖ�Ö�ÒÈÊ�ô:Ì�ÎBÊ
à@Õ�Å�Ö'á�Ù ¨ É>ËsÙ

û . ü ù�Õ�êJÊ Ð É>Ç�ÎBÊ/ÓWÑ�Ê/ÇJÉ�Õ�ÎBÅ�
�Ê/Î/Ù�RLÊ Ð(¨ Ï�Æ Ð Ì�Ò�ÎBÊ/ÍÃÅ�ÎJÉ3Ä8E�Å�ç±É�ô:Ì�ÎBÊ+ÛÀÏ�é�ÆÈÏ�Ê/Ê/ÎBÆÈÏ�é��@Ï�ÇJÉ>ÆIÉ>Ñ'É>Ê�ÄWý:Ì�ÎBÏ�Ê/é�ÆÈÊ
úsÊ/ÒÈÒÈÅ�ÏrÄ
ª0!#!#!'Ù ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ ÇBÊ/ÆÚÙ Ð Ë�ÑrÙ Ê/Ö�Ñ7Ä!ÇJÉ>ÎÓÄ!Ö�Ê/Ç Ð ÎBÆÈÍ'É>ÆÈÅ�Ï�ÇÓÄ!Å�ÎBÕ�à@Õ�Å�Ö'á�Ù ¨ É>ËsÙ

û ¾ ü j Ê/Ë�Å�É>Ê+Í�ÎBÅ Ð Ê/Ö�Ñ�ÎBÊ Ð Ì�ÒÈÒÚÙ�RLÊ Ð(¨ Ï�Æ Ð Ì�ÒÃÎBÊ/Í�Å�ÎJÉ3Ä	E�Å�ç±É@ô:Ì�ÎBÊzÛÀÏ�é�ÆÈÏ�Ê/Ê/ÎBÆÈÏ�éÎ�@Ï�ÇJÉ>ÆIÉ>Ñ'É>Ê�Ä�ý:Ì�ÎBÏ�Ê/é�ÆÈÊ
úsÊ/ÒÈÒÈÅ�ÏrÄ
ª0!#!#!'Ù ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ ÇBÊ/ÆÚÙ Ð Ë�ÑrÙ Ê/Ö�Ñ7Ä!ÇJÉ>ÎÓÄ!Ö�Ê/Ç Ð ÎBÆÈÍ'É>ÆÈÅ�Ï�ÇÓÄ!ÎBÍ Ð à@Õ�ÅWÖ'á�Ù ¨ É>ËsÙ

û $ ü RLÎ>Ì�Ï�Ç>Ì Ð É>ÆÈÅ�Ï�Í�Î>Å Ð Ê/ÇBÇBÆÈÏ�éVË�Å�Ï�ÆIÉ>Å�ÎBÇ/Ù	RLÊ Ð(¨ Ï�Æ Ð Ì�Ò�ÎBÊ/Í�Å�ÎJÉ3Ä¬E�Å�ç±É@ô:Ì�ÎBÊ+ÛÀÏ�é�ÆÈÏ�Ê/Ê/ÎBÆÈÏ�é9�@Ï�ÇJÉ>ÆIÉ>Ñ'É>Ê�Ä
ý:Ì�ÎBÏ�Ê/é�ÆÈÊ$úsÊ/ÒÈÒÈÅ�ÏrÄ
ª0!#!#!'Ù ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ ÇBÊ/ÆÚÙ Ð ËbÑrÙ Ê�Ö�Ñ7Ä!ÇBÉ>ÎÓÄ!Ö�Ê/Ç Ð ÎBÆÈÍ'É>ÆÈÅ�Ï�ÇÓÄ�É>Í�Ëbà@ÕÃÅ�Ö'á�Ù ¨ É>ËsÙ

û Æ ü RLÑ'É>Å�ÎBÆ×Ì�ÒðÖ�Ê:êBÌUî!Ì'Ù�ª0!#!6¥�Ù ¨ ÉBÉ>Í/�\Ä�Ä!Í�ÎBÅ�é�Î>Ì�ËZÌ Ð ÆÈÅ�ÏrÙ Ï�Ê�É{Ä<êBÌUî!Ì¬Ä�Ù
û �!ü Ù'Ù�§:Ì�ÎBÎ>ÆIÅ�Ç/Ù+�!å � Ã�æ â Ä�æ��V�!å � ¿�Ã
	 � ÃP¿'Àxå(Ê9è�Ä@Ë Î Ä@Á%�WÁ � �Óå(ÊG��Á � �W¿�¿����_À�	 â Ä@Á%�Óå(Ê�øÏ� � Ä�æ�Ä!� Ä�ú��mÀxå Â

Ó��(	WÁ%Ä!� Ä�ú��mÀxå»Àxå"Ä"	 â À¬æ�Àxå»À)� Ä�å ( â å � �WË*Àxå#æ��&�WÁ3³$Ä0¿�Ë*À�	 â�ã Á�Ù5ï5Ï�ÆIî�Ê/ÎBÇBÆÈÖ�Ì�ÖÞÖ�ÊbíhÅ�Ç�¦zÏ�Ö�Ê/Ç/Ä
ª0!#!6¥�Ù

û ¥"! ü �<Ùy§�Ê/ÇBÊ/Ë�Õ�Ê/ÒGáØÛ´Ù¸ý ¨ Ì Ð â�ÏrÙbù�Õ�êJÊ�É>Å�Ç�á[ÎBÊ/é�Ò×Ì�Ç�Ö�ÊbÏ�Ê/é�Å Ð ÆÈÅ�Ç&Ê/ÏØÒ×ÌÔÆÈÏ7É>Ê/é�Î>Ì Ð ÆÈâ�Ï�á[Ì�Ñ'É>Å!à
ËZÌ!É>ÆÈæ3Ì Ð ÆIâ�Ï)Ö�ÊVÍ�ÎBÅ Ð Ê/ÇBÅ�Ç5Ö�ÊVÍ�ÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�Ï Ð Å�ÏWÉ>ÆÈÏWÑ�Ì'Ù�ª0!#!6¥�ÙÀï5Ï�ÆIî�Ê/ÎBÇBÆÈÖ�Ì�ÖsÖ�Ê$íhÅ�Ç4¦zÏ�Ö�Ê/Ç/Ù

¥kª $



û ¥#¥ ü Û´Ù¸ý ¨ Ì Ð â�ÏrÙ j Ê/Ö�Ê/ÇVÖ�Ê Ð Å�Ï7É>ÎBÅ�ÒÀÖ�ÊbÍ�ÎBÅ Ð Ê/ÇBÅ�Ç��¸ï5ÏtÇBÅ�Í�Å�ÎJÉ>ÊbÍ�Ì�Î>Ì)ÒÈÅ�Ç�ÇBÆÈÇJÉ<Ê�ËZÌ�Ç&Ö�Ê�Ì�Ñ'É>Å!à
ËZÌ!É>ÆÈæ3Ì Ð ÆIâ�Ï)ÆÈÏ7É>Ê/é�Î>Ì�ÒÚÙ9è�Ä@ÁU³$�W¿(�WÁ�	 â À�� ( %& �ÔÖ	(	 â æ��WÁ � ��Ä�ù Ð É>Ñ�Õ�Î>Ê9¥ ��� ¾'Ù

û ¥kª ü Û´Ù�ý ¨ Ì Ð â�ÏrÄF�<ÙÒ§�Ê/ÇBÊ/Ë�Õ�Ê/ÒÚÄF��Ù �zÌ�Î Ð ÆÈÇBÅ�ÄÒÙ'Ù�úsÅ�Ï7É>ÆÈÒIî�Ì'Ä�Ì�Ï�ÖñÛ´ÙÜý�Å�ÒÈÆÈÏ�Ì'Ù¼¦5ÏñÆÈÏ7É>Ê/é�Î>Ì!É>ÆÈÅ�Ï
Ì�ÎBÓWÑ�ÆIÉ>Ê Ð É>Ñ�ÎBÊbçßÅ�Î�É ¨ ÊZÌ�Ñ'É>Å�ËZÌ!É>ÆIÅ�Ï[Å�ç´Ì Ð Å�ÏWÉ>ÆÈÏWÑ�Å�Ñ�ÇVÍ�ÎBÅ�Ö�Ñ Ð É>ÆÈÅ�Ï Ð Å�Ë�Í�ÒÈÊ�¹ðÙZ� ( % Ó¡¿'À0Á� 
å�À�	 � â Ä@Á	å�
����_�
Ä@ÃP¿�Á�À���ÄJ³ � �
��%�Ë+�W¿ â 	�À0Áj��Á	å � â � Ã � ��ÄJ³�û�� Â å â 	Óå�Ä�ª0!#!uª�Ù

û ¥�6 ü Û´Ù¸ý ¨ Ì Ð â�ÏØáÏ1bÙ%E'Ì�ÎBÎ>Ì�ÇBÆÈÏ[Ö�Ê�Ù�¦zÑ'É>Å�ËZÌ!É>ÆÈæ3Ì Ð ÆÈâ�ÏÞÆÈÏWÉ>Ê/é�Î>Ì�ÒGÖ�Ê�ÇBÆÈÇJÉ>Ê/ËZÌ�Ç&Ö�Ê�Í�ÎBÅWÖ�Ñ Ð/Ð ÆÈâ�Ï
Ð Å�Ï7É>ÆÈÏWÑ�Å�Ç���ý�Å�Ï7É>ÎBÅ�Òrá)ÇBÑ�ÍÃÊ/ÎJî�ÆÈÇBÆÈâ�ÏrÙ�"�Á â 	0�W¿±å â æuÀ¬æ:æ��9ç�Ä�å�%ÖÁ�æ��Óå�Ä�Ù�Ñ�ÒIÆÈÅ­¥ ��� Æ'Ù

û ¥oç ü ��Ù!ý ¨ Ì Ð â�ÏrÙ��@Ï7É>Ê/é�Î>Ì Ð ÆÈâ�ÏnÖ�ÊÜÇBÅ�ç±É@ô´Ì�ÎBÊ ¨ Ê�É>Ê/ÎBÅ�é�ä/Ï�Ê/Å&Ì´É>Î>ÌUî�ä/ÇGÖ�ÊÜÇBÆÈÇJÉ>Ê/ËZÌ�ÇLÖ�ÊÜÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�Ï
ô�Ê/Õ��ßÇBÆIô�¶{�@¦zÎBÓWÑ�ÆIÉ>Ê Ð É>Ñ�Î>Ì+á$Ë�ä�É>Å�Ö�Å5Ö�Ê�Ö�Ê/Ç>Ì�ÎBÎBÅ�ÒÈÒÈÅ�Ù�ú�Ì�ÇJÉ>Ê/Î�� ÇLÉ ¨ Ê/ÇBÆÈÇ/Ä�ï5Ï�ÆIî�Ê/ÎBÇBÆÈÖ�Ì�ÖnÖ�Ê:íhÅ�Ç
¦zÏ�Ö�Ê/Ç/Ä%Ù�Ñ�Ï�ÆÈÅ­¥ ����� Ù

û ¥k. ü ýk�Jú j Ê�çßÊ/ÎBÊ/Ï Ð ÊñúsÅWÖ�Ê/Òbý�Å�Ë�Ë�ÆIÉBÉ>Ê/Ê�Ù¤% ¿(��³$�W¿��WÁ%	(�ÏË+Ä�æ����À³$Ä@¿í	(Ä@Ë Î Ã � �W¿ â Á � �Fú0¿'À � �±æ
Ë*À0Á
Ã�³WÀ�	 � ÃP¿ â ÁPúqÿÓè¸��ø*��²�%üæ��Óå"	W¿ â Î � â Ä@ÁÔ³(¿�Ä@Ë � �
��	 â ��¿ Î Ä@¿ � ÄJ³ â Á�æ0Ã¬å � ¿ â À���À0Ã � Ä@Ë*À � â Ä@Á�Ù
RGÌ�ÒÈÒÈÊ�Î5�@Ï7É>Ê/ÎBÏ�Ì Ð ÆÈÅ�Ï�Ì�ÒrÖ�Ê;©�Ì�ÎBÖ�Ñ�ÊVÇBÅ�Õ�ÎBÊ�E�ÆÈÇJÉ>Ê/ËZÌ�Ç´Ö�Êný�Å�Ë�Í�Ñ'É<Ì Ð ÆÈâ�Ï@�@Ï�Ö�Ñ�ÇJÉ>ÎBÆ×Ì�ÒÚÄ%¥ ��� ¥�Ù

û ¥"¾ ü ¦:ÉBÉ<Ì Ð(¨ ËZÌ!É>ÊZý�Å�ÎBÍÃÅ�Î>Ì!É>ÆÈÅ�ÏrÙ�RLÊ Ð Ï�Å�ÒÈÅ�é#¸×ÌÔÖ�ÊZÌ�Ö�Ì�Í'É<Ì Ð ÆÈâ�ÏØÖ�Ê�Í�Ì�Ï7É<Ì�ÒÈÒ×Ì�Ç/Ù�ù Ð É>Ñ�Õ�ÎBÊüª0!#!#!'Ù
¨ ÉBÉ>Í/�\Ä�Ä�Ì!ÉBÉ<Ì Ð(¨ ËZÌ!É>Ê�Ù Ð Å�ËsÙ Ë�¹�Ä�Ì�ÎJÉ>Æ Ð ÒIÊ�Ä0!'Ä_¥"!6¥kªWÄ 6`çuÆu. � Ä !#!'Ù ¨ É>Ë�Ò�Ù

û ¥ $ ü ¦nÙ���Ì�é�Å�ÉBÉ>Å�ÙÒ©LÅ�ÎJÉ<Ì�ÒÈÊ/Ç+Ö�ÊVÍ�ÎBâ�¹'ÆÈËZÌ�é�Ê/Ï�Ê/Î>Ì Ð ÆÈâ�ÏrÙ�ª0!#!uª�Ù ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ Ê�Õ�ÆÈæ/Ò×Ì!É<Ì�ËsÙ Ð Å�Ë:Ä�Ù
û ¥"Æ ü R&Ù7��ÌUî�Ê/Ï�Í�Å�ÎJÉ3ÙÕ©ÀÎBÅ Ð Ê/ÇBÇzÆIÏ�Ï�Å�î!Ì!É>ÆÈÅ�Ï/� j Ê/Ê/Ï�é�ÆÈÏ�Ê/Ê/ÎBÆÈÏ�é�ô�Å�Î�
ÔÉ ¨ ÎBÅ�Ñ�é ¨ ÆÈÏ'çßÅ�ÎBËZÌ�É>ÆIÅ�Ï)É>Ê Ð(¨ à

Ï�Å�ÒÈÅ�é�á�Ù<RLÊ Ð(¨ Ï�Æ Ð Ì�ÒhÎBÊ/Í�Å�ÎJÉ3ÄÃ�zÌ�ÎJî!Ì�ÎBÖ½§�Ñ�ÇBÆÈÏ�Ê/ÇBÇ9E Ð(¨ Å�Å�Ò�©ÀÎBÊ/ÇBÇ/Ä�¥ ��� ª�Ù
û ¥ �!ü E�Ê Ð ÎBÊ�É<Ì�Î'¸×Ì�Ö�Ê/Ò�ý�Å�Ï�ÇBÊ�êJÅ E�Ñ�ÍÃÊ/ÎBÆÈÅ�Î Ö�Êì�@Ï'çßÅ�ÎBËZè!É>Æ Ð Ì'Ù{úsÆÈÏ�ÆÈÇJÉ>Ê/ÎBÆÈÅ�Ö�Ê/¦+Ö�Ë�ÆÈÏ�ÆÈÇJÉ>Î>Ì�à

Ð ÆÈÅ�Ï�Ê/ÇÈ©F��Õ�ÒÈÆ Ð Ì�Ç/Ù�1&Ê/Ï�Ê/Î>Ì�Ö�Å�ÎBÊ/Ç�Ö�ÊzÇBÆÈÇJÉ>Ê/ËZÌ�ÇÜÕ�Ì�Ç>Ì�Ö�Å�Ç�Ê/Ï Ð Å�Ï�Å Ð ÆÈË�ÆÈÊ/Ï7É>Å�Ù·¥ ��� Æ'ÙLú�Ì�Ö�ÎBÆÈÖrÙ
ÛÀÇBÍ�Ì�y�Ì'Ù �zÆÈÇBÍÃÅ�Ï�ÆÈÕ�ÒÈÊ�� ¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ ËZÌ�ÍrÙ Ê/ÇÓÄ Ð ÇBÆ Ä!ÇBÆÈÒÈÆ Ð Ê�Ä#1&Ê/Ï�ÇBÆÈÇ Ð Å�Ïq¥�Ù ¨ É>Ë�ÒÚÙ

û ª0! ü E�Ê Ð ÎBÊ�É<Ì�Î'¸×Ì�Ö�Ê/Ò�ý�Å�Ï�ÇBÊ�êJÅ E�Ñ�ÍÃÊ/ÎBÆÈÅ�Î Ö�Êì�@Ï'çßÅ�ÎBËZè!É>Æ Ð Ì'Ù{úsÆÈÏ�ÆÈÇJÉ>Ê/ÎBÆÈÅ�Ö�Ê/¦+Ö�Ë�ÆÈÏ�ÆÈÇJÉ>Î>Ì�à
Ð ÆÈÅ�Ï�Ê/ÇÉ©F��Õ�ÒÈÆ Ð Ì�Ç/Ù E�ÆÈÇJÉ>Ê/ËZÌ�ÇyË�ÆÈÖ�Ö�ÒÈÊ�ô:Ì�ÎBÊ�Ù ¥ ����� Ù ú�Ì�Ö�ÎBÆÈÖrÙ)ÛÀÇBÍ�Ì�y�Ì'Ù �zÆÈÇBÍÃÅ�Ï�ÆÈÕ�ÒÈÊ��
¨ ÉBÉ>Í/�\Ä�Ä�ô´ô´ôVÙ ËZÌ�ÍrÙ Ê/ÇÓÄ Ð ÇBÆ Ä!ÇBÆÈÒÈÆ Ð Ê�Ä#1&ÒÈÅ�Õ�Ì�Òm¥oç�Ù ¨ É>Ë�Ò�Ù

û ªP¥ ü 1bÙ5�zÅ�Ñ�Ë�Ê/ÆÈÏ�é�É>Ç/Äµ§zÙvùÜÌ�ÒÈÒÈÊ/ÇBÍ�ÆÈÎ/Ä´útÙ��rÌ�Ï�Ê�ÉBÉ>ÆÈÏrÄ´Ì�Ï�Ö �nÙzý ¨ Ê/ÏrÙ ý�ÆÈË é�Î>Ì�Æ�ÆÈÏWÉ>Ê/é�Î>Ì!É>Ê/Ö
Ë�Ê�É ¨ ÅWÖ�Å�ÒÈÅ�é�á�Ä'ÌbË�Ê�É ¨ ÅWÖ�Å�ÒÈÅ�é�á�çßÅ�Î:Ö�Ê/ÇBÆÈé�Ï�ÆÈÏ�é Ð ÆÈË ÇJá�ÇJÉ>Ê/Ë�Ç/ÙFRLÊ Ð�¨ Ï�Æ Ð Ì!ÒhÎBÊ/Í�Å�ÎJÉ3Ä�ï5Ï�ÆIî7Ê/Î�à
ÇBÆÈÖ�Ì�ÖjÖ�Ê;§�Å�ÎBÖ�Ê3Ì�ÑP¹ðÄ7��Î>Ì�Ï Ð Æ×Ì'Ä�ú�ÌUá�Å<¥ ��� ª�Ù

¥kª0Æ



û ª#ª ü útÙhÛÀÏ�ÎBÆ Ð Ù��zÆÈÇBÊ�y�ÅjÖ�Ê�Ñ�ÏqÌ�é�Ê/Ï7É>Ê�ÓWÑ�Ê ¨ Ì�Õ�ÆIÉ<ÌÔÊ/ÏtÆÈÏ7É>Ê/ÎBÏ�Ê�É3Ù�ú�Ì�ÇJÉ>Ê/Î�� ÇVÉ ¨ Ê/ÇBÆÈÇ/Ä%�ÃÌ Ð Ñ�ÒIÉ<Ì!É
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í¸Ì�ÇÜÎBÊ/Ò×Ì Ð ÆÈÅ�Ï�Ê/ÇÜÊ/Ï7É>ÎBÊ Ð Ò×Ì�ÇBÊ/Ç¸êJÑ�Ê/é7Ì�ÏÔÑ�ÏZÍ�Ì�Í�Ê/Ò�ÆÈË�Í�Å�ÎJÉ<Ì�Ï7É>Ê+Ê/ÏÔÊ/ÒÃË�Å�Ö�Ê/ÒÈÅ$Ö�ÊzÅ�Õ�êJÊ�É>Å�Ç/Ù'í¸Ì�Ç
Ð Ò×Ì�ÇBÊ/Ç/Ä�Ì�Ò�ÆÈé�Ñ�Ì�ÒÜÓWÑ�ÊÔÒÈÅ�ÇnÅ�Õ'êJÊ
É<Å�Ç3ÄGÏ�ÅÞÊ�¹'ÆÈÇJÉ>Ê/Ï{Ö�ÊÔË�Å�Ö�ÅÞÌ�ÆÈÇBÒ×Ì�Ö�Å�Ù�©LÅ�Î�Ê/ÇJÉ<ÌÞÎ>Ì�æ/â�Ï�Ê�¹'ÆÈÇJÉ>ÆÈÎ>è�Ï
ÎBÊ/Ò×Ì Ð ÆÈÅ�Ï�Ê/Ç¸Ê/Ï7É>ÎBÊ Ð Ò×Ì�ÇBÊ/Ç¸áVÍ�Å�Î¸Ê/Ï�Ö�Ê�Ä!Ê�ÏWÉ>ÎBÊÜÅ�Õ�êJÊ�É>Å�Ç/Ù��zÆ Ð(¨ Ì�ÇLÎBÊ/Ò×Ì Ð ÆÈÅ�Ï�Ê/Ç¸Í�Ñ�Ê/Ö�Ê/Ï�ÆÈÏ�Ö�Æ Ð Ì�ÎLÌ!ÒÈé�Ñ�Ï�Ì
çßÅ�ÎBËZÌ�Ö�Ê Ð Å�Ë�Í�Ì�ÎJÉ>Æ Ð ÆÈâ�ÏrÄ�Ì�Ç'¸ Ð Å�Ë�ÅÔÌ�ÒÈé���ÏjÉ>ÆÈÍ�Å�Ö�Ê Ð Å�Ï�Ê�¹'ÆÈâ�ÏÞÇBÊ/ËZè�Ï7É>Æ Ð Ì'Ù�¦ Ð Å�Ï7É>ÆÈÏWÑ�Ì Ð ÆÈâ�ÏsÇBÊ
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Ñ�Ï�Ì Ð Ò×Ì�ÇBÊ$ÓWÑ�Ê ¨ Ê/ÎBÊ/Ö�ÌZÖ�Ê$Ñ�Ï�Ì�Å�ËZè�Ç Ð Ò×Ì�ÇBÊ/Ç5ÇBÊnÖ�Ê/Ï�Å�Ë�ÆIÏ�Ì:åWÃ¡)�	��_Àxå"��ÙÃï5Ï�Ì�ÇBÑ�ÍÃÊ/Î Ð Ò×Ì�ÇBÊnÎBÊ/Í�ÎBÊ
à
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�Óå Î �(	 â À�� âI° À�	 â�ã Á{Ö�ÊÔÒ×Ì Ð Ò×Ì!Ç>ÊÔÌ�Ç Ð Ê/Ï�Ö�Ê/Ï7É>Ê�ÙÀí¸Ì Ð Ò×Ì�ÇBÊZÖ�Ê/ÎBÆIî�Ì�Ö�Ì�Å[ÇBÑ�Õ Ð Ò×Ì�ÇBÊ#XJö{Gcó>V É>ÆÈÍ�Å�Ö�ÊÔÒ×Ì
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ÇBâ�ÒÈÅYo0¶ i ÄðÑ�Ï�Å!à�Ì�à@Ë�Ñ Ð(¨ Å�Ç9�B¥�ÙIÙpo0¶
Ä Ð Ñ�Ì!É>ÎBÅÏ�We�¶
ÄðÇBÊ/ÆÈÇVÌÔÖ�Å Ð Ê<�m¾'ÙIÙ_¥kª#¶
ÄðÅÔÆÈÏ Ð ÒÈÑ�ÇBÅÔî!Ì�ÎBÆÈÅ�Ç�Ï8��Ë�Ê/ÎBÅ�Ç
�nª�Ä�.�Ä $ Ä Æ'Ä � à(¥k.#¶
ÙFE�Æ+Ï�ÅtÇBÊjÊ/ÇBÍ�Ê Ð ÆIÝ Ð ÌtÒ×Ì[Ë�Ñ�ÒIÉ>ÆÈÍ�ÒIÆ Ð ÆIÖ�Ì�ÖrÄ�ÇBÊ Ð Å�Ï�ÇBÆÈÖ�Ê/Î>ÌØÑ�Ï�Å��B¥k¶�Í�Å�Î�Å�Ë�ÆIÇ>ÆIâ�ÏrÙ
í¸ÌÞËbÑ�ÒIÉ>ÆIÍ�ÒIÆ Ð ÆÈÖ�Ì�ÖqÇBÊjË�Ñ�Ê/ÇJÉ>Î>ÌÞÊ/Ï{ÒÈÅ�Ç�Ê�¹�É>ÎBÊ/Ë�Å�ÇbÖ�Ê)Ò×ÌÞÌ�ÇBÅ Ð Æ×Ì Ð ÆÈâ�ÏrÄLÊ/Ï{Ò×Ì�Ç Ð Ò×Ì�ÇBÊ/ÇbÖ�Å�Ï�Ö�Ê)Ê/Ç
Ì�Í�ÒÈÆ Ð Ì�Õ�ÒÈÊ�Ù�¦´Ö�Ê/ËZè�Ç´Ö�Ê�Ò×ÌnË�Ñ�ÒIÉ>ÆÈÍ�ÒIÆ Ð ÆÈÖ�Ì�ÖrÄWÊ/Ï�ÒrÊ/Ï�Ò×Ì Ð Ê�Ê/Ï7É>ÎBÊ Ð Ò×Ì�ÇBÊ/Ç:ËbÑ�Ê/ÇJÉ>Î>Ì�Ê�Ï Ð Ì�Ö�Ì�Ê�¹�É>ÎBÊ/Ë�Å
Ñ�Ï�ñ�ò[úÒ� Î À Î ���n¶
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Í�Å�Î´Å�É>Î>Ì'Ù

ï5Ï�ÌsÌ�ÇBÅ Ð Æ×Ì Ð ÆÈâ�ÏØÍ�Ñ�Ê/Ö�ÊZÇBÊ/Î$Å�É>Î>Ì Ð Ò×Ì�ÇBÊ�Ê/ÏtÇ�¸ÀË�ÆÈÇBËZÌ'ÄrÑ�Ï�Ìfô�úWTSö�XqTSö�ò�ô0UWTSô0UÀõ+V�Ùhí¸Ì Ð Ò×Ì�ÇBÊ
Ì�ÇBÅ Ð Æ×Ì Ð ÆÈâ�ÏbÏ�Å$ÇBÊ Ð Å�Ï�Ê Ð É<Ì$ÌVÏ�ÆÈÏ�é�Ñ�Ï�ÅVÖ�Ê+ÒÈÅ�ÇÀÊ�¹�É>ÎBÊ/Ë�Å�Ç�Ö�Ê+Ò×Ì&Ì�ÇBÅ Ð Æ×Ì Ð ÆÈâ�ÏrÄ�ÇBÆÈÏ�Å$ÓWÑ�Ê+ÇBÊ Ð Å�Ï�Ê Ð É<Ì
ÌsÒ×ÌjÍ�ÎBÅ�Í�Æ×ÌsÌ�ÇBÅ Ð Æ×Ì Ð ÆÈâ�ÏrÄráØÊ/ÇnÑ'É>ÆÈÒÈÆÈæ/Ì�Ö�ÌjÍ�Ì�Î>ÌsÌ�y�Ì�Ö�ÆÈÎVÆÈÏ'çßÅ�ÎBËZÌ Ð ÆIâ�ÏØÊ�¹�É>Î>Ì�Ê/ÏqÑ�ÏqÊ/Ï�Ò×Ì Ð Ê�ÙGí¸Ì
Ì�ÇBÅ Ð Æ×Ì Ð ÆÈâ�Ï{Ê/Ç�ÇBÆÈË�ÆÈÒÈÌ�ÎbÌØÑ�Ï�Ì Ð Ò×Ì�ÇBÊsÏ�Å�ÎBËZÌ�ÒnòGÍ�Ñ�Ê/Ö�ÊsÉ>Ê/Ï�Ê/ÎZÌ!É>ÎBÆÈÕ�Ñ'É>Å�Ç/Ä�Å�Í�Ê/Î>Ì Ð ÆÈÅ�Ï�Ê/Ç�á�Å�É>Î>Ì�Ç
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¨ ÌUá7Ì�Ï�Ì�ÇBÅ Ð Æ×Ì�Ö�Ì�Ç�Ö�Å�Ç Ð Ò×Ì�ÇBÊ/Ç��'�ÈË Î ¿��Óå�À&á*û4�W¿±å"Ä@Á�À�ò�ÌzÉ>Î>ÌUî�ä/Ç�Ö�Ê�Ò�Ê/Ï�Ò×Ì Ð Ê´Ï�Ì3î�Ê/é7Ì�Õ�ÒÈÊJm�É>Î>Ì�Õ�Ì�êBÌ�à
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� â Î Ä	��R´ÆÈÍÃÅ�Ö�ÊnÌ�Í�ÒIÆ Ð Ì Ð ÆÈâ�ÏY�Ú1��'E�Ä7E6§v�nÄLE��<Ä�E��r�¨Ä�Ê�É Ð Ù
	�À � �Fú�Ä@¿
�mÀ7��ý:Ì!É>Ê/é�Å�Î'¸×ÌbÖ�ÊVÒ×ÌbÌ�Í�ÒÈÆ Ð Ì Ð ÆÈâ�Ïa��ÍÃÅ�Î+Ê�î�Ê/Ï7É>Å�Ç/ÄÃÍ�Ê/ÎBÆÈâ�Ö�Æ Ð Ì'Ä'ÆÈÏ7É>Ê/ÎJî7Ê/Ï Ð ÆÈâ�ÏjËZÌ�ÏWÑ�Ì�Ò
å � À � Ã¬å¬�LEWÉ<Ì!É>Ñ�Ç+Ö�ÊVÒÈÌ�Ì�Í�ÒÈÆ Ð Ì Ð ÆÈâ�ÏY�þ¦��ÃÌ Ð É>ÆIî�Ì'Ä7E���ÇBÑ�ÇBÍ�Ê/Ï�Ö�ÆÈÖ�Ì'Ä�����Ö�Ê/Ç ¨ Ì�Õ�ÆÈÒÈÆIÉ<Ì�Ö�Ì
	0�W¿±å â�ã Á>��ù�Ê/ÎBÇBÆÈâ�ÏsÖ�ÊVÒ×Ì»¦zÍ�ÒÈÆ Ð Ì Ð ÆÈâ�Ï

¥$e¬6



�ñ®�FJMy° ëì4;°�`#.�°"1+`#.�°54%GHFJP­ð%G
�5Ê/ÎBÊ/Ö�Ì�Ì!É>ÎBÆÈÕ�Ñ'É>Å�Ç´Ö�ÊVÒ×Ì Ð Ò×Ì!Ç>Ê� :�|úZUZ��T��0Uj�+V

�ñ®�FJMy° 1+`#.�°KGG«2F%����R ¼Q�÷ë
Ó¡¿'À0Á	å�À�	(	 â�ã Á���#5Å�Ë�Õ�ÎBÊ&Ö�ÊVÒ×Ì�çßÑ�Ï Ð ÆÈâ�Ï
Á
ÃPË$%�¿nú���#M��Ë�Ê/ÎBÅ�Ö�ÊÂ¦zÎBé�Ñ�Ë�Ê/ÏWÉ>Å�Ç´ÓWÑ�Ê$Ñ'É>ÆÈÒIÆÈæ3Ì�Ò×ÌnçßÑ�Ï Ð ÆÈâ�Ï
� â Î Ä"Ð4�Óå8��R´ÆÈÍÃÅ�Ö�ÊVÎBÊ/ÇBÑ�ÒIÉ<Ì�Ö�Å�ÓWÑ�ÊVÖ�Ê�î�Ñ�Ê/ÒIî�Ê$Ò×Ì�çßÑ�Ï Ð ÆÈâ�ÏrÙ
©ÀÑ�Ê/Ö�Ê$ÇBÊ/Î5Ô�Å7Ì!É3Ä�Ö�Å�Ñ�Õ�ÒÈÊ�Ä�Ç ¨ Å�ÎJÉ3ÙIÙIÙ
å � À � Ã¬å¬�Wú�Ì�ÏWÉ>ÆÈÊ/Ï�Ê:Ê/Ò�ÇJÉ<Ì!É>Ñ�ÇÀÖ�Ê:Ò×Ì5çßÑ�Ï Ð ÆÈâ�ÏrÙ#©ÀÑ�Ê/Ö�Ê+ÇBÊ/Î�� �ÃÌ�ÒÈÇBÅ�� Ï�Å&Ì Ð É>ÆIî�Å�Ä�ù�Ê/ÎBÖ�Ì�Ö�Ê/ÎBÅ��7Ì Ð É>ÆIî�Å

�ñ®�FJMy° ëQG>4¿ä@0±°�`#.�ð

Á%Ä@Ë$%�¿nú���#5Å�Ë�Õ�ÎBÊ&Ö�Ê/Òy¦zÎBé�Ñ�Ë�Ê/Ï7É>Å
� â Î Ä3%�¿nú���R´ÆÈÍ�Å�Ö�ÊVÖ�Ì!É>Å�Ö�Ê/Ò¸Ì�ÎBé�Ñ�Ë�Ê/Ï7É<ÅbÊ/Ï��r��íÀÄ�Í�Ñ�Ê/Ö�Ê$ÇBÊ/Î��íÔ�Å7Ì!É3Ä�Ö�Å�Ñ�Õ�ÒÈÊ�Ä�ÒÈÅ�Ï�é�Ä�Ç ¨ Å�ÎJÉ3ÄIÙIÙIÙ
æ â ¿����@Ï�Ö�Æ Ð Ì�Ò×Ì�Ö�ÆÈÎBÊ Ð/Ð ÆÈâ�ÏjÖ�ÊVÑ�ÇBÅ�Ö�Ê/Ò¸Ì�ÎBé�Ñ�Ë�Ê/Ï7É>Å�Ä�Í�Ñ�Ê/Ö�Ê$ÇBÊ/Î��¨ÆÈÏrÄ�Å�Ñ'É3Ä�ÆIÏ�Å�Ñ'É

�ñ®�FJMy° ¼ °54;®�F
Á%Ä@Ë¤Ð4�Fú��_À7��#5Å�Ë�Õ�ÎBÊ&Ö�ÊVÒ×Ì j Ê/é�Ò×Ì�³$�(	<�¡À�è�¿���À�	 â Ä@Á�����Ê Ð(¨ Ì�Ö�Ê Ð ÎBÊ3Ì Ð ÆÈâ�ÏjÖ�ÊVÒ×Ì j Ê/é�Ò×Ì
³$�(	<�¡Àr"¸� � øÏÄ�æ/����Ê Ð(¨ Ì�Ö�Ê���ÒIÉ>ÆÈË�Ì�Ë�ÅWÖ�ÆIÝ Ð Ì Ð ÆÈâ�Ï)Ö�ÊVÒ×Ì j Ê/é�Ò×Ì

�ñ®�FJMy° ë�Iu.ÅäaFJIxNWð*`
�5Ê/ÎBÊ/Ö�Ì�Ì!É>ÎBÆÈÕ�Ñ'É>Å�Ç´Ö�ÊVÒ×Ì Ð Ò×Ì!Ç>Êuþ�Xqù[úWT

�ñ®�FJMy° ê�M/.>FJP­ð

�5Ê/ÎBÊ/Ö�Ì�Ì!É>ÎBÆÈÕ�Ñ'É>Å�Ç´Ö�ÊVÒ×Ì Ð Ò×Ì!Ç>Êuþ�Xqù[úWT

�ñ®�FJMy° ê��%FÂ®�äaFJIxNWð*`
�5Ê/ÎBÊ/Ö�Ì�Ì!É>ÎBÆÈÕ�Ñ'É>Å�Ç´Ö�ÊVÒ×Ì Ð Ò×Ì!Ç>Êuþ�Xqù[úWT

¥$e�e



�ñ®�FJMy°�R ´YMy°KG>�%FJIxNWð*`
�5Ê/ÎBÊ/Ö�Ì�Ì!É>ÎBÆÈÕ�Ñ'É>Å�Ç´Ö�ÊVÒ×Ì Ð Ò×Ì!Ç>Êuþ�Xqù[úWT

�ñ®�FJMy° ,*°�`aMOFJP­ð

�5Ê/ÎBÊ/Ö�Ì�Ì!É>ÎBÆÈÕ�Ñ'É>Å�Ç´Ö�ÊVÒ×Ì Ð Ò×Ì!Ç>Êuþ�Xqù[úWT

�ñ®�FJMy°���N�M¨äaFÂ® N$��FJIxN ��`
�5Ê/ÎBÊ/Ö�Ì�Ì!É>ÎBÆÈÕ�Ñ'É>Å�Ç´Ö�ÊVÒ×Ì Ð Ò×Ì!Ç>Êuþ�Xqù[úWT

�ñ®�FJMy° �ñð*`aP#N�IxNWð�`
Ä Î è�Ä@Ë Î À0¿'ÀP	 â Ä@Á���ù�Í�Ê/Î>Ì�Ö�Å�Î+Ö�Ê Ð Å�Ë�Í�Ì�Î>Ì Ð ÆÈâ�ÏY����Ä\�%�VÄ�����Ä��VÄ\�VÄ����
	@À�� Ä@¿��	ùÜÌ�ÒÈÅ�Î:Ö�Ê Ð Å�Ë�Í�Ì�Î>Ì Ð ÆÈâ�ÏrÄ'Ö�Ê/Í�Ê/Ï�Ö�Ê$Ö�Ê/ÒrÉ>ÆÈÍ�ÅbÖ�ÊVÎBÊ�É>Å�ÎBÏ�Å�Ö�ÊVÒ×ÌnçßÑ�Ï Ð ÆÈâ�Ï

�ñ®�FJMy° �ñð*`aP#N�IxNWð�`[�ñð�0��fä­°�M/.>F
Ä Î ç�Ä�ú â 	(Ä���ù�ÍÃÊ/Î>Ì�Ö�Å�Î+ÒÈâ�é�Æ Ð Å��¨á�Ä�Å�Ä

�ñ®�FJMy°�R ´�[%°v.�ð¤2 °� õ°54;ðcIxN$ð

Á%Ä@Ë*)$¿��¬��#5Å�Ë�Õ�Î>Ê&Ö�Ê/ÒhÅ�Õ�êJÊ�É>Å�é�Ê�Ï�Ê/Î>Ì�Ö�Å�Í�Å�Î´Ñ�Ï�Ì�Ì�Í�ÒÈÆ Ð Ì Ð ÆÈâ�Ï)Ö�Ê/ÒhÇBÆÈÇJÉ>Ê/ËZÌbÆÈÏ7É>Ê/é�Î>Ì�Ö�Å
� â Î Ä6Ô4)n&��	R´ÆÈÍ�Å�Ö�Ê/ÒhÅ�Õ'êJÊ�É>Å
æ��Óå"	W¿ â Î 	 â�ã Á>���zÊ/Ç Ð ÎBÆÈÍ Ð ÆÈâ�ÏsÖ�Ê/ÒhÅ�Õ'êJÊ�É>Å�Ö�ÊVÏ�Ê/é�Å Ð ÆIÅ
� Ä@ÁPú â � Ã�æ/��íhÅ�Ï�é�ÆIÉ>Ñ�Ö)Ö�Ê/ÒhÅ�Õ'êJÊ�É>Å
â ÁU³$Ä	�Ãý�Å�ÏWÉ>Ê/Ï�ÆIÖ�Å�Ö�Ê/ÒhÅ�Õ�êJÊ�É>Å�Ê/ÏsÇBÊ Ð Ñ�Ê/Ï Ð Æ×Ì�Ç5Ö�ÊVÕ7áWÉ>Ê/Ç

¥$e�.



? �A@���£� h��� ¡

¢ D�� � ���r� £¤� ¥§¦��¤�s��� ����¦�� ���T¥§¦s�¨�j�¨�s r�©�

©GÌ�Î>ÌÞÊ/Ò´Ê�êJÊ/Ë�Í�ÒÈÅ�ÄLÇBÊ)É>Å�ËZÌ�Ñ�Ï�Ì[Í�Ì�ÎJÉ>ÊÏ�±Ý�é�Ñ�Î>ÌÌ�nÙ_¥k¶±inÖ�Ê/Ò´Ö�Æ×Ì�é�Î>Ì�Ë�Ì�Ö�Ê)Í�ÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�Ï{Ö�Ê
Ò×Ì�Ê/Ë�Í�ÎBÊ/Ç>Ì+¦zé�Ñ�Ì�ÇzÖ�Êbúsä/ÎBÆÈÖ�Ì:�±Ý�é�Ñ�Î>Ì:�nÙ�ª#¶ � Ù�¦xÍ�Ì�ÎJÉ>ÆÈÎ+Ö�Ê�Ö�Æ Ð(¨ Ì�Í�Å�Î Ð ÆÈâ�ÏrÄÃÇBÊnÊ/ÇJÉ
Ì!Õ�ÒÈÊ Ð ÆÈÊ/ÎBÅ�Ï
Ì�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç/Ä�çßÑ�Ï Ð ÆÈÅ�Ï�Ì�ÒÈÆÈÖ�Ì�Ö�Ê/Ç�Ö�Ê�Ò×Ì�Ç&Ë�ÆÈÇBËZÌ�Ç5à Ð Å�ÏØÇBÑ�ÇnÌ�ÎBé�Ñ�Ë�Ê/Ï7É>Å�Ç�à<ÄrÎBÊ/é�Ò×Ì�Ç�á[Å�Õ�êJÊ�É>Å�ÇVÖ�Ê
Ï�Ê/é�Å Ð ÆÈÅ�Ç$ò7É>Å�Ö�Å�Ç�Ê/ÒÈÒÈÅ�ÇÀÝ Ð É>Æ Ð ÆÈÅ�Ç/Ä�ÌVÝ�ÏÔÖ�ÊzÍ�ÎBÅ�Í�Å�Î Ð ÆÈÅ�Ï�Ì�ÎBÒÈÊ+Ö�Ì!É>Å�Ç:Ì�ÒÃÍ�ÎBÅ�É>Å�É>ÆÈÍ�Å$Ö�Ê/Ç>Ì�ÎBÎBÅ�ÒÈÒ×Ì�Ö�Å$Ê/Ï
Ê/ÇJÉ<Ì�ÆÈÏWî�Ê/ÇJÉ>ÆÈé7Ì Ð ÆÈâ�ÏrÙ

ëE�¯® N�IKFJIxN$ð*`­°�Mx£
¦nÙzý�Å�Ï7É>ÎBÅ�ÒhÖ�Ê&É<Ì�Ï�ÓWÑ�Ê/Ç»�ßÏ�ÆIî�Ê/ÒÚÄ Ð Ì�Ñ�Ö�Ì�Òe¶
§zÙzý�Å�Ï7É>ÎBÅ�ÒhÖ�Ê&çßÑ�Ê/Ï7É>Ê/Ç5Ö�Ê Ð Ì�Í'É<Ì Ð ÆÈâ�Ï¼� Ð Ì�Ñ�Ö�Ì�Òe¶
ýzÙzý�Å�Ï7É>ÎBÅ�ÒhÖ�Ê;§�Å�Ë�Õ�Ì�Ç;�ßÍ�ÎBÊ/ÇBÆÈâ�Ï�¶
�nÙzý�Å�Ï7É>ÎBÅ�ÒhÖ�Ê&çßÑ�Ê/Ï7É>Ê/Ç5Ö�ÊVÍ�ÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�Ï¼� Ð Ì�Ñ�Ö�Ì�ÒÚÄ�Í�ÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�Ï�¶
Û´Ùzý�Å�Ï7É>ÎBÅ�ÒhÖ�ÊVæ/Å�Ï�Ì�Ç+Ö�Ê$Ì�Õ�Ì�ÇJÉ>Ê Ð ÆÈË�ÆÈÊ/Ï7É>Å<� Ð Å�Ï�ÇBÑ�Ë�Å�Ä�Í�ÎBÅ�Ö�Ñ Ð/Ð ÆIâ�Ï�¶

¤ äa`aIxNWð*`aFÂ®�N$PaF*P­°�M¥P­° ®�FJM¥F%�¯® N�IKF*IxNWð�`­°�Mx£
í¸ÌnÖ�Ê/Ç Ð ÎBÆÈÍ Ð ÆÈâ�Ï)Ö�Ê�ÒÈÅ�Ç:Ì�ÎBé�Ñ�Ë�Ê/Ï7É>Å�Ç:Ö�Ê�Ò×Ì�Ç�çßÑ�Ï Ð ÆÈÅ�Ï�Ì�ÒÈÆÈÖ�Ì�Ö�Ê/Ç�Í�Ê�ÎBÉ>Ê/Ï�Ê Ð ÆÈÊ/ÏWÉ>Ê/Ç5ÌnÒ×Ì�Ç´Ì!Í�ÒÈÆ Ð Ì�à

Ð ÆÈÅ�Ï�Ê/Ç/ÄÃÇBÊ$Ë�Ñ�Ê/ÇJÉ>Î>Ì�ÏsÊ/Ï�Ê/Ò Ð Ñ�Ì�Ö�ÎBÅö�nÙ_¥�Ù�¦ Ð Å�ÏWÉ>ÆÈÏWÑ�Ì Ð ÆÈâ�ÏjÇBÊ$Í�ÎBÊ/ÇBÊ/ÏWÉ<Ì�Ï�Ò×Ì�Ç´çßÑ�Ï Ð ÆÈÅ�Ï�Ì�ÒÈÆIÖ�Ì�Ö�Ê/Ç/Ä
ÆÈÖ�Ê3Ì�Ö�Ì�Ç/Ä�Í�Ì�Î>Ì Ð Ì�Ö�ÌbÑ�Ï�Ì�Ö�ÊVÒ×Ì�Ç+Ì�Í�ÒÈÆ Ð Ì Ð ÆIÅ�Ï�Ê/Ç´Ï�Å�Ë�Õ�Î>Ì�Ö�Ì�Ç+Ì�Ï7É>Ê/ÎBÆÈÅ�ÎBË�Ê/ÏWÉ>Ê�Ù

~§¦ ���IÝ������x�u��Þ0¨�����Þ8���F���IÝ��F�{���'���"Ü\�r�à=©eì�����Þ¬���x��ª
¥$eu¾



¦zÎBé�Ñ�Ë�Ê/Ï7É>Å �zÊ/Ç Ð ÎBÆÈÍ Ð ÆÈâ�Ï
ÆÈÖ�R �@Ö�Ê/ÏWÉ>ÆIÝ Ð Ì Ð ÆIâ�ÏsÖ�Ê/ÒDRGÌ�Ï�ÓWÑ�ÊÆÈÖ��Lý �@Ö�Ê/ÏWÉ>ÆIÝ Ð Ì Ð ÆIâ�ÏsÖ�ÊVÒ×Ì#��Ñ�Ê/Ï7É>ÊVÖ�Êný:Ì�Í'É<Ì Ð ÆÈâ�ÏÆÈÖ
§ �@Ö�Ê/ÏWÉ>ÆIÝ Ð Ì Ð ÆIâ�ÏsÖ�ÊVÒ×Ì�§�Å�Ë�Õ�Ì
ÆÈÖ���© �@Ö�Ê/ÏWÉ>ÆIÝ Ð Ì Ð ÆIâ�ÏsÖ�ÊVÒ×Ì#��Ñ�Ê/Ï7É>ÊVÖ�Ê;©ÀÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�ÏÆÈÖg� �@Ö�Ê/ÏWÉ>ÆIÝ Ð Ì Ð ÆIâ�ÏsÖ�ÊVÒ×Ì��ðÅ�Ï�ÌbÖ�ÊÂ¦zÕ�Ì�ÇJÉ>Ê Ð ÆÈË�ÆÈÊ/Ï7É>ÅÍ�Í ©ÀÎBÅ�Í�Å�Î Ð ÆÈâ�Ï$Ö�Ê:Ì�ÍÃÊ/ÎJÉ>Ñ�Î>Ì¬Ä Ð ÆÈÊ/ÎBÎBÊÜÖ�ÊÜî!è�ÒIî�Ñ�Ò×Ì�ÇLÅ Ð Å�Ë�Í�Ñ�Ê/ÎJÉ<Ì�Ç/ÄÌ�Ñ�Ë�Ê/ÏWÉ>Å8Ä�Ö�ÆÈÇBË�ÆÈÏWÑ Ð ÆÈâ�Ï)Ö�Ê$Ò×Ì�Í�ÎBÅWÖ�Ñ Ð/Ð ÆÈâ�Ï�Å�Í�ÎBÊ/ÇBÆÈâ�ÏsÖ�Ê$Ò×Ì�ÇÕ�Å�Ë�Õ�Ì�Ç
RGÌ�Õ�Ò×Ì��nÙ_¥��
¦zÎBé�Ñ�Ë�Ê�ÏWÉ>Å�Ç´Ö�ÊVÒ×Ì�Ç:çßÑ�Ï Ð ÆÈÅ�Ï�Ì�ÒÈÆÈÖ�Ì�Ö�Ê/Ç:Ö�ÊVÒ×Ì�Ç+Ì�Í�ÒÈÆ Ð Ì Ð ÆÈÅ�Ï�Ê/Ç

�§Ü9pr¢r¡Lq!¡L¢'£!¤ � «xo� !¤kß�×� !p#¨�t ß	q!¤z�vÞ�tDs�¬�­
ÒÈÊ/Ê/Î>#5ÆIî�Ê/Ò�RGÌ�Ï�ÓWÑ�Êu�ßÆÈÖ�RÖ¶
ÒÈÊ/Ê/Î<ý:Ì�Ñ�Ö�Ì�Ò�RGÌ�Ï�ÓWÑ�Êu�ßÆÈÖ�RÖ¶
Ì�Õ�ÎBÆÈÎ'ùÜÌ�ÒIî�Ñ�ÒÈÌ�RGÌ�Ï�ÓWÑ�Êu�ßÆÈÖ�R&Ä Í�Í�¶
Ð Ê/ÎBÎ>Ì�Î'ùÜÌ�ÒIî�Ñ�Ò×Ì�RGÌ�Ï�ÓWÑ�Êu�ßÆÈÖ�R&Ä Í�Í�¶

�§Ü9pr¢r¡Lq!¡L¢'£!¤+û®«xo� !¤uß�×� !p#¨�t®òÓÞ�tD¤uß	tDsJ¨�t©¡LqFÜMß	q!¡L¢r£!¤%¬�­
ÒÈÊ/Ê/Î<ý:Ì�Ñ�Ö�Ì�ÒH��Ñ�Ê/Ï7É>Êu�ßÆÈÖ��Lýµ¶
Ì�Õ�ÎBÆÈÎ<ý�Å�Ë�Í�Ñ�Ê/ÎJÉ<Ì���Ñ�Ê/Ï7É>Êu�ßÆÈÖ��LýzÄ Í�Í�¶
Ð Ê/ÎBÎ>Ì�Î<ý�Å�Ë�Í�Ñ�Ê/ÎJÉ<Ì���Ñ�Ê/Ï7É>Êu�ßÆÈÖ��LýzÄ Í�Í�¶

�§Ü9pr¢r¡Lq!¡L¢'£!¤ o¯«xo� !¤uß�×� !p�¨�t �� uÛ®�9q!s�¬�­
ÒÈÊ/Ê/Î�©ÀÎBÊ/ÇBÆÈÅ�Ï
§�Å�Ë�Õ�Ì
�ßÆÈÖ
§µ¶
ÒÈÊ/Ê/Î<ý:Ì�Ñ�Ö�Ì�Òh§�Å�Ë�Õ�Ì
�ßÆÈÖ
§µ¶
Ì�Ñ�Ë�Ê/Ï7É<Ì�Î�©ÀÎBÊ/ÇBÆÈÅ�Ï
§�Å�ËbÕÃÊ/Å��ßÆÈÖ
§zÄ Í�Í�¶
Ö�ÆÈÇBË�ÆÈÏWÑ�ÆÈÎ�©ÀÎBÊ/ÇBÆÈÅ�Ï
§�Å�ËnÕ�Ê/Å��ßÆIÖ
§zÄ Í�Í�¶

¥$e $



�§Ü9pr¢r¡Lq!¡L¢'£!¤�° «xo� !¤uß�×� !p�¨�t�òÓÞ�tD¤kß	tDs}¨�t Ü�×� 5¨�Þ�¡�¡L¢r£!¤%¬�­
ÒÈÊ/Ê/Î<ý:Ì�Ñ�Ö�Ì�Òh©ÀÒ×Ì�Ï7É<Ì
�ßÆÈÖ��·©�¶
ÒÈÊ/Ê/Î�©ÀÎBÅ�Ö�Ñ Ð/Ð ÆÈâ�Ï
©ÀÒ×Ì�Ï7É<Ì
�ßÆÈÖ���©�¶
ÒÈÊ/Ê/Î<ý�ÒÈÅ�ÎBÅu©ÀÒ×Ì�Ï7É<Ì
�ßÆIÖ���©�¶
Ì�Õ�ÎBÆÈÎ'ùÜÌ�ÒIî�Ñ�ÒÈÌ#©ÀÒ×Ì�Ï7É<Ì
�ßÆIÖ���©¸Ä Í�Í�¶
Ð Ê/ÎBÎ>Ì�Î'ùÜÌ�ÒIî�Ñ�Ò×Ì#©ÀÒ×Ì�Ï7É<Ì
�ßÆIÖ���©LÄ Í�Í�¶
Ì�Ñ�Ë�Ê/Ï7É<Ì�Î�©ÀÎBÅ�Ö�Ñ Ð/Ð ÆÈÅ�Ï
©ÀÒ×Ì�Ï7É<Ì
�ßÆÈÖ���©LÄ Í�Í�¶
Ö�ÆÈÇBË�ÆÈÏWÑ�ÆÈÎ�©ÀÎBÅWÖ�Ñ Ð/Ð ÆÈÅ�Ï
©ÀÒ×Ì�Ï7É<Ì
�ßÆIÖ���©LÄ Í�Í�¶
Ì�Ñ�Ë�Ê/Ï7É<Ì�Î<ý�ÒÈÅ�ÎBÅu©ÀÒ×Ì�Ï7É<Ì
�ßÆIÖ���©LÄ Í�Í�¶
Ö�ÆÈÇBË�ÆÈÏWÑ�ÆÈÎ<ý�ÒIÅ�ÎBÅu©ÀÒÈÌ�Ï7É<Ì
�ßÆIÖ���©LÄ Í�Í�¶

�§Ü9pr¢r¡Lq!¡L¢'£!¤ ñ±«xo� !¤kß�×� !p#¨�t³²L !¤�q!s}¨�t©qÀ�9q!s¬ß	tD¡L¢'Ûà¢rtD¤uß	 K¬�­
ÒÈÊ/Ê/Î<ý�Å�Ï�ÇBÑ�Ë�Åy�ðÅ�Ï�Ì
�ßÆÈÖg�y¶
ÒÈÊ/Ê/Î<ý:Ì�Ñ�Ö�Ì�Òj�ðÅ�Ï�Ì
�ßÆIÖg�y¶

¼ °54;®�FJM¥P­°´ õ°54;ðcIxNWð�M
µ q!¤z�vÞ�tDs¶­

Ë�¶ Ï�ÆDî7Ê/ÒrÖ�Ê/ÒhÉ<Ì�Ï�ÓWÑ�Ê���í¸Ì3ù�Ñ�Ê/ÒIÉ<Ì�
��Â¥k.0!#!bËö6
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Planta

Burgoin


6
7

5


Tanque

 “La Vuelta”


Bombeo

“Los Chorros


Sector

“Los Chorros”


Tanque

 “La Hechicera”
1
3


3

0
 45


3
7



8


CAP: 675 l/s


CAP: 1330 l/s


CAP: 1800 m3


CAP: 1000 m3


Fuente de Producción


Río

Mucujun


Fuente de Captación


Zona de Abastecimiento


Tanque


Bombeo
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