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ZRq WmMPORQ-S7`NdØQ � Z S ZR^ M ] l MØU�MØK%�NSVMPK q M$�NdØQ U7��UpWmQTl �iMPK ^ Q���Q�K ^ QTK�WT¨�¦ r Q ZRq WVMPORQ-SV`adØQLl=Q qsr�Z KNMPUVl qÒZ K
_�Q q j�KNUVM ^ QTS7Q ^�Z U Z�q jRl=l#`aKNM qTZ WmMPj�K�l=Q qsr�Z KNMPUVl _�Q�W ��QTQ�K�W r Q q jRl(��j�KNQ�K�W ^�Z W Z _ Z U7Q\Up��U7WmQ�l=U
Z K ^ W r QfekQ ^ Q�S Z WVMØj�K d Z �RQTS�¨�¦ r Q�SVQ�ekjRSVQ y MPW@MØU@S Z W r Q�S U7WVS Z M ]�r WVekj�S�� Z S ^ Wmj�`NU7Q ZAq WmMñO�Q�S7`NdØQ�U j�K�W r Q
] dPj�_ Z d�DkekQ ^ QTS Z WmMPj�K K dPQ�O�Q�d>jRe2W r Q U7��U7WVQTl WVj�U'��Q q Mñe � MPK�WVQ ] S7MPWi� q j�KaU7WmS Z MØK�WVU Z K ^ ZRq WVMØj�KaU8� r M qsr
r�Z O�Q�Wmj _�Q�Q ´ Q q `aWmQ ^ MØK qTZ UVQãjRe ��jRWVQTK�WmM Z d>MPK�WVQ ] S7MPWi�=O�MPj�d Z WmMØjRKNUT¨

7 l Z MØK M ^ Q Z jAe j�`NS"�NSVj
��j�U Z d�MØU�W r�Z W8��Q�� Z K�WfWmj'`NUVQ Z U¤l#` qsr�Z U8��j�U7UVMØ_adØQLQ ´ MØUpWmMØK ] dPj qTZ d
l Q qsr�Z KaMØUVl U�ekj�S MPK�WVQ ] S7MPWi��l Z MPK�WmQTK Z K q QA¨�b�j�S�W rNZ W y2Z K Z ���NSVj��aSVM Z WmQ�l Z ���NMPK ] _�Q�W ��QTQTKóW r Q
] dPj�_ Z d Z K ^ W r Q dØj qÒZ d¤l=Q qsr�Z KNMPUVl U MPU�KNQTQ ^ Q ^ ¨ ��j�l Q q j�l l QTS q M Z d ^�Z W Z _ Z U7QuUp��UpWmQ�l=U y QR¨ ] ¨
UVQÔO�Q�S Z dfS7QTd Z WmMPj�K Z d ^�Z W Z _ Z U7Q U7��UpWmQTl U�dØM c Q ��� E 7��a� y Z dPSVQ ZR^ � �NSVjYO�M ^ Q�WmS7M ]�] Q�SVU � r M qsr l Z �
_�Q q jRKNUVM ^ QTS7Q ^�Z U Z U7`N_NUVQÔW�jRe ZRq WmMñO�Q�l Q qsrNZ KNMØU7l=U�¨ ¦ r QTS7QT_�� y Z K Q�� q MPQTK�W�S7Q Z dPM�� Z WmMPj�K UVQTQ�l=U
Wmj�_�Q���j�U7UVMP_NdØQL_���U7MØl%�NdP� `NU7MØK ] W r Q�UVQ�Q ´ MPU7WVMØK ] l Q qsrNZ KNMØU7l=U�¨�!-W r Q�S�D q j�l l=Q�S q M Z d K�^NZ W Z _ Z UVQ
U7��UpWmQTl Uãj�KNdP��j
��QTS�O�Q�S7�$S7QTU7WVSVM q WmQ ^ l=Q qsr�Z KNMPUVl U�ekjRS�MØK�WmQ ] SVMñWi� Q�Kaekj�S q QTl QTK�WÒ¨��LQTS7Q y �¤Q Z MPl
Z W Z K ZA^ Q B�` Z WVQ MØK�WmQ ] S Z WVMØj�K9¨�b�`NSpW r Q�SVl j�SVQ y W r Q�SVQ Z SVQ�Up��U7WmQ�l=U � r M qsró^ j�KNjRW�UV`�����jRS7W Z K��
c MØK ^ jAe\MPK�WmQ ] SVMPWi�&l Z MØK�WVQTK Z K q Q Z W Z dØd�¨�b�j�S�W r QTUVQ�Up��U7WmQ�l=U Z K ZA^N^ MPWVMØj�K Z d�d Z ��Q�S r�Z U�WVj�_�Q
MØK�WVSVj ^ ` q Q ^ MPK�Wmj W r Q Z S qsr MPWVQ q WV`NSVQãjRe Z ekQ ^ QTS Z WmQ ^�^�Z W Z _ Z UVQãU7��U7WVQTl ¨ �óQ rNZ ORQãWVj=Q�l(� r�Z UVM$�TQ
W rNZ W ��Q Z S7Q q jRKNUVM ^ QTS7MØK ] WmM ]Rr WVdP� q j�`��NdPQ ^ ekQ ^ QTS Z WmQ ^�^�Z W Z _ Z U7Q�U7��UpWmQTl U MØK W r MPU�� Z ��Q�ST¨\¦ r MØU
MØUL_�Q qÒZ `NUVQ1��Q�_�QTdPMØQÔO�Q�W r�Z WLWmM ]�r Wmdñ� q j�`��adØQ ^ ekQ ^ Q�S Z WVQ ^ ^NZ W Z _ Z UVQ'U7��U7WVQTl U Z SVQã_�Q�WVWVQTS\UV`NMñWmQ ^
ekj�S ] dØjR_ Z d q j�KNU7WVS Z MPK�W�Q�Kaekj�S q QTl QTK�W�W r�Z K	dØj�j�UVQ�dP� q j�`��NdPQ ^ jRKNQTU=MØK � r M qsr�] dØj�_ Z d�MØK�WmQ ] SVMñWi�
q jRKNU7WVS Z MPK�WVU ^ j KNjRW �Nd Z � Z l Z?M j�S � Z S7WT¨

¦ r Q S7QTl Z MØK ^ QTSfjRe2W r MØU � Z ��Q�SfMØU¤j�S ]�Z KNM���Q ^ Z Ufekj�dPdØj�� UT�4� Q _aSVMØQ # � U7`NS7ORQ�� W r Q q jRK q Q��aWmU Z K ^
KNjRWVMØj�KaU jRe ZAq WmMñO�Q ^�Z W Z _ Z UVQ U7��U7WVQTl U'MPK 6 r�Z �aWVQTS w ¨%6 r�Z �aWmQ�S | S7Q qÒZ dØdØU\W r Q Z S qsr MPWVQ q WV`NSVQ jRe
ekQ ^ QTS Z WmQ ^&^�Z W Z _ Z U7Q�U7��U7WVQTl U Z K ^ _NSVMPQ # � �NSVQ�UVQTK�WVU'S7Q q Q�K�W Z ���NSVj ZRqsr QTU WVj MPK�WmQ ] SVMPWi�ul Z MØK�WmQ �
K Z K q Q�MØK�l�`NdPWVM � ^NZ W Z _ Z UVQ�U7��U7WVQTl UT¨ hiK�W r Q�l Z MPK � Z SpW jRe�W r MPU � Z ��QTS D 6 r�Z �aWVQTS t Kgy �¤Q&�NS7j���j�UVQ
W r Q Z ���adØM qTZ WmMPj�K jRe ZRq WmMñO�Q-l Q qsrNZ KNMØU7l=U�ekj�SÆMØK�WmQ ] SVMñWi� QTKaekjRS q Q�l=Q�K�W�MØK Z ekQ ^ QTS Z WmQ ^ U7��U7WVQTl ¨ÆhiK
� Z SpWmM q `Nd Z S y ��Q�U r j � r j � ZAq WmMñO�Q l=Q qsr�Z KNMPUVl U qTZ K _�Q MØK�WmQ ] S Z WVQ ^ MØK�Wmj ekQ ^ Q�S Z WVQ ^)^NZ W Z _ Z UVQ
U7��UpWmQTl UT¨ �óQ�MPdØdØ`aU7WmS Z WmQ�j�`NS Z ���NS7j ZRqsr MPK ��Q q WVMØj�K t ¨ | _�� �NSVQ�UVQTK�WVMØK ] U7j�l QuQ ´NZ l(�NdPQTU ekj�S
U'��Q q MPe ��MØK ] ] dØjR_ Z d§MØK�WmQ ] SVMñWi� q j�KNUpWmS Z MØK�WmU _��ul=Q Z KNU�jRe��"687 �¥SV`NdPQTU�¨'boMØK Z dPdP� y ��Q q jRK q dP` ^ Q#_��
] MñO�MPK ] Z K j�`aWVdØj�j c jRK ek`�Wm`NS7Q ��j�S c ¨
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^�Z W Z _ Z U7Q�U7��UpWmQTl U UVQ�QTl WVj �NSVjYO�M ^ Q Z ��j���QTSpek`Nd Z K ^ # Q ´ MØ_NdPQ �Nd Z WVekj�S7l y Q�U'��Q q M Z dØdñ� y ekj�S Z ���NdØM �
qÒZ WmMØjRK ^ j�l Z MØKNU¤MØK � r M qsr WVMØl QTdP�=j�S¤WVMØl Q � q j�KNUpWmS Z MØKNQ ^ SVQ�U'��j�KNUVQ D � r M qsr qÒZ KaKNjRWL_�Q�ekjRSVQTU7QTQ�K
MØK ZR^ O Z K q Q K WVj q SVMPWVM qTZ dNUVMñWm` Z WmMØjRKNU MØU�SVQCB�`NMØS7Q ^ ¨�� ´aZ l%�NdØQ�U�ekjRSÆU7` qsr c MØK ^ U�jRe Z ���NdØM qÒZ WVMØj�KNU Z SVQ
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l QTK�WÒ¨�6¤jRl=l j�K�WVj Z dØd�W r QTU7Q Z ���NdPM qÒZ WmMØjRK ^ j�l Z MØKaU@MØU�W r Q ^ QTl Z K ^ ekjRS r�Z K ^ dPMØK ]-^ ��K Z l M qÒZ dØdP�
qsr�Z K ] MØK ] _�Q r�Z O�MØjRS Z K ^ QTK�O�MØSVjRKNl=Q�K�W\MPK Z K Q�� q MPQTK�W Z K ^ Z ���NS7j��NSVM Z WmQ � Z ��¨
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MØU qsr�Z S ZRq WVQTS7M��TQ ^ Z U Z K Q ´ WmQTK ^ Q ^ ek`adØd � # Q ^a] Q ^
^�Z W Z _ Z UVQ$U7��U7WVQTl
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UVj
� qÒZ dØdØQ ^ +3'4+34�3&56#�174 -/%�3-%217485 2$#13&%2174 039$: +�:;)<1;0>=@?�AB550C9D: +�:,+ � r M qsr�^ Q 2�KNQBE�.H243�3F1�-$1�Mñe Z�q Q�S7W Z MØK
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SVQÔekQTS�WVj ^�Z W Z _ Z UVQ�j�S-WmS Z KNU ZRq WVMØj�K�j���QTS Z WmMPj�KNU y j�S-WVj Z SV_aMPWmS Z S7� l Q�W r j ^�qTZ dØdPU=DkMØK qTZ UVQ jRe Z K
7 ! ! zFE � K ¨ E QTU7M ^ Q�U y Z _NUVj�dP`aWmQ'WmMØl QãQ�O�Q�K�WmU F z � }�|?I@Z K ^ Q ´ WmQ�SVK Z d D j�S Z _NU7WVS ZRq W K QÔO�Q�K�WVU Z SVQ
Z dPUVj q j�KaUVM ^ QTSVQ ^�Z U%�aSVMØl MPWVMPORQ Q�ORQTK�WmU�¨�hiK ] QTKNQ�S Z d y l j�UpW jRe\W r Q SV`NdPQ ^ Q32NKNMPWVMØj�K÷d Z K ] ` ZR] QTU
UV`�����jRS7W ZR^N^ MñWmMØjRK Z d�91+ * 1;0 + Z K ^ 2 * 3 +10�U ��Q q M 2�QTS7U=Wmj&SVQÔekQTS Wmj&W r Q _�Q ] MØKFj�S�W r QuQ�K ^ jRe\W r Q
Q ´ Q q `aWVMØj�K jAe Z K�j
��Q�S Z WVMØj�K#D j�SLl Q�W r j ^
K ¨ 6¤j�l%��j�U7MPWVQãQÔO�Q�K�WVU F � � � }�w _ y � z }Rt�Z�y 6 � 7�� }Rt4I�y
j�KFW r Q jRW r QTS r�Z K ^9y�Z SVQ Q�ORQTK�WmU(� r M qsr�Z SVQ q j�l%��j�UVQ ^ _��FUVQÔO�QTS Z d��7UVl Z dØdPQTS��&QÔO�Q�K�WVU `NU7MØK ]
Q�ORQTK�W\j���Q�S Z WVj�SVU�¨�hiK W r Q ekj�dØdPj � MPK ]Ny �¤Q�S7Q qÒZ dØd9W r Q ] QTKNQ�S Z dPdP� ZRqTq Q��aWVQ ^ QÔO�Q�K�W\j���QTS Z Wmj�S7U��Y¨
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!-e q j�`NS7UVQ y S7`NdØQ ^ Q32�KaMPWmMPj�K d Z K ] ` ZA] QTU-O Z Sp� MPK�W r Q q j�l%�NdØQ ´ MñWi� jReÆU'��Q q M 2 Z _NdPQ#Q�ORQTK�WmUã_�Q �
qÒZ `NUVQ$jRe ^ M �9Q�SVQTK�W ^�Z W Z l=j ^ Q�dØUT¨ � r QTS7Q Z U 7 ! ! zFE ��U�U7`�����j�S7W MPK ] QTKNQ�S Z d�l j�UpW�jReãW r Q
Q�ORQTK�WmU=l=Q�K�WmMØjRKNQ ^FZ _�jYO�Q y 7	- zFE ��U �NS7jYO�M ^ Q j�KNdñ� Z UV`N_aUVQ�W=jReLW r Q�UVQ Q�ORQTK�WmU y ekj�S�MØKaU7W Z K q Q
j�KNdñ� ^�Z W Z _ Z U7Q-QÔO�QTK�WVUT¨�[uj�S7QTjYO�Q�S y QÔO�QTK�WVUfMØK%7 ! ! zFE ��U qTZ K�_�Q�� Z S Z l Q�WVQTS7M��TQ ^ ¨@¦ r `NU�Q�O�Q�K�W
� Z S Z l Q�WmQ�SVU qÒZ K _�Q�SVQÔekQTSVS7Q ^ MØK W r Q q j�K ^ MñWmMPj�K Z K ^ ZRq WVMØj�K � Z S7W jRe Z Ku� 687&�iS7`NdØQA¨

I 0 � 2 � �=� 0 � ( N * �K�43 ��	���� 0 � 5 � r QTS7Q Z U 7 ! ! zFE ��U U7`�����j�S7W Z SV_NMñWmS Z S7� �NS7Q ^ M qÒZ WVQTU Z K ^B�`NQTS7MØQ�U jYORQTS�W r Q ^�Z W Z _ Z UVQ�U7W Z WmQ Z U q j�K ^ MñWmMPj�K y 7	- zFE ��U�Kaj�SVl Z dØdñ� Z dØdPj � jRKNdP�óWmj ekj�S7l#`��
d Z WmQ �NSVQ ^ M qTZ WmQ�UT¨ hiK qTZ UVQ'jRe Z �NSVQ ^ M qTZ WmQ y W r Q q j�K ^ MPWmMPj�K MØU U Z WVMØU 2�Q ^ Mñe�W r Q �aSVQ ^ M qÒZ WmQãMØU WmSV`aQR¨
hiK W r Q�jRW r QTS qÒZ UVQ y W r Q q j�K ^ MPWVMØj�K�MPU�U Z WVMØU 2NQ ^ MPe§W r Q�SVQ�UV`NdñW jRe§W r Q�B�`NQTSp� MØU KNj�K��iQTl%�aWi�R¨

� �
��� 0 � ( N * �K�i3���	���� 0 � 5 ¦ r Q ZAq WmMPj�K � Z S7W jRe Z K$�"687&�iSV`adØQ#U ��Q q M 2NQTU�W r Q#j���QTS Z WmMØjRKNU\WVj�_�Q
��QTS7ekjRSVl Q ^ � r QTKFW r Qu�"687 �iS7`NdØQ MPU WVSVM ]�] QTS7Q ^	Z K ^ MPWVU q j�K ^ MñWmMPj�K÷MØU U Z WVMØU 2�Q ^ ¨ � r QTS7Q Z U=MØK
7 ! ! zFE ��U Z SV_NMñWmS Z S7��U7Q B�`NQ�K q Q�U jRe Z S7_NMPWVS Z Sp��j���QTS Z WmMØjRKNUOD M�¨ QR¨¤l=QÔW r j ^ U KfqTZ K _�Q ^ Q 2�KNQ ^ MØK
W r Q ZRq WmMØjRK � Z SpW¤jAe Z K��"687 �¥SV`NdPQ y 7	- zFE ��U Z dØdPj ��j�KNdñ� Z SV_NMñWmS Z S7��U7Q B�`NQ�K q Q�ULjAe SVQÔWmSVMPQ�O Z d Z K ^
l j ^ M 2 qÒZ WmMØjRK j���QTS Z WmMØjRKNUED MPK q dP`NUVMñO�Q SVjRdØdØ_ ZRqsc U K ¨
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J\U7` Z dPdP� y�Z d Z S ] QãK�`Nl#_�QTS\jRe�SV`NdPQTU\Q ´ MØUpW MØK Z�^�Z W Z _ Z U7QR¨�hiK jRS ^ Q�S\Wmj�_�Q#Q � q MØQ�K�W y>Z K 7 zFE �
l#`NUpW�jRS ]�Z KaM��TQ#W r QTU7Q�S7`NdØQ�UãMPK Z K Z ���NSVj��aSVM Z WmQ � Z � y ekj�S�Q ´aZ l%�NdPQ MPK q j�dPdØQ q WmMPj�KNU jRe¤QTK Z _adØQ ^
Z K ^=^ MØU Z _NdPQ ^ SV`NdPQTUT¨ ¦ r `NU y W r Q-K�`Nl#_�QTSÆjRe9SV`NdPQTU�W r�Z W�l#`NUpW¤_�Q-l j�KNMñWmj�S7Q ^ Z W Z K�� ] MPORQTK�WVMØl Q
qÒZ Ku_�Q q j�K�WmS7j�dØdPQ ^ _�� ZRq WmMPO Z WVMØK ]#Z K ^ ^ Q ZRq WmMñO Z WmMØK ] SV`NdPQTUT¨
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hiK 7	- zFE � y SV`adØQTU Z SVQ ^ Q32NKNQ ^$Z U\l=QÔW ZR^NZ W Z MØKuW r Q ^�Z W Z _ Z UVQ�U qsr QTl Z Z K ^ W r `NU�S7Q�ekQ�S-Wmj
Z � Z S7WVM q `ad Z S�W Z _NdØQA¨ ��MØl MØd Z S¤Wmj jAW r Q�S-l Q�W ZA^�Z W Z�y j
��Q�S Z WVMØj�KNU Z S7Q �NS7jYO�M ^ Q ^ WVj ZR^a^>y�^ SVj�� y j�S
l j ^ Mñe ��S7`NdØQ�UT¨ hiK q j�K�WVS Z UpW y SV`NdPQTU�MØK�7 ! ! zFE � Z SVQ 2�SVUpW q d Z U7U�j�_ M Q q WmU F zFE [ G G;I ¨ ¦ r `NU y SV`NdPQTU
qÒZ K)_�Q�j�S ]�Z KNM���Q ^ MPK S7`NdØQ r MØQ�S Z S qsr MØQ�U y@qTZ K r�Z O�Q Z WVWmS7MØ_N`�WmQTU D QA¨ ] ¨ q jRK ^ MPWVMØj�K y@Z K ^)ZRq WVMØj�K Kgy
Z K ^�qTZ K _�Q q SVQ Z WmQ ^>yN^ Q�dØQ�WVQ ^>y l=j ^ M 2NQ ^>y MØK q dØ` ^ Q ^ MØK�Wmj q j�dPdØQ q WmMPj�KNU y SVQ�d Z WVQ ^ WVj�jRW r Q�S�j�_ M Q q WmU
Q�W q ¨
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¦ r Q#S7`NdØQ'Q ´ Q q `aWmMPj�K q jRKNUVMPU7WmU-jRe W �¤j � r�Z UVQ�UT¨�hiK�W r Q�2�S7U7W � rNZ UVQ y � r M qsr MPU\WVSVM ]R] QTS7Q ^ _�� W r Q
j qTq `aSVSVQ�K q Q�jRe�W r Q q jRSVSVQ�U'��j�K ^ MPK ] QÔO�Q�K�W y W r Q q j�K ^ MñWmMPj�K	jAe�W r Q SV`adØQ MØU Q�O Z dØ` Z WmQ ^ ¨,h¥e W r Q
Q�O Z dP` Z WVMØj�K���MPQTd ^ UfWmSV`aQ y W r Q�UVQ q j�K ^ � r�Z U7Q � r M qsr MØUfW r Q Q ´ Q q `aWVMØj�K jRe2W r Q ZRq WmMPj�K � Z SpW�jRe§W r Q
SV`adØQ MØU�UpW Z SpWmQ ^ ¨

E jRW r>y>q jRK ^ MPWVMØj�KuQ�O Z dP` Z WmMPj�K Z U ��QTdØd Z U ZRq WmMPj�K�Q ´ Q q `aWVMØj�K Z SVQ ��QTSpekj�SVl Q ^ MPK�WmS Z KNU ZRq WVMØj�K
_�j�`NK ^�Z SVMØQ�UT¨@¦ r QTUVQ WmS Z KNU ZRq WVMØj�KNU Z S7Q qÒZ dPdØQ ^ 3 0C% ���/+10 +.-A3 0 2/4H: 2$#13&%2174H:&� r QTS7Q Z UÆW r Q�WmS Z KNU ZRq WVMØj�K
MØK � r M qsr W r Q�WmS7M ]�] QTSVMPK ] Q�ORQTK�W j qTq `NSVUoMØU qÒZ dPdØQ ^ 3 0C% ���/+103%(4 � 3 0 2/4H: 2$#13-%2174�¨§¦ r Q¤S7QTd Z WmMPj�KNU r M��NU2_�Q �
W ��QTQTK=WmSVM ]�] Q�SVMØK ]�Z K ^ WmSVM ]�] Q�SVQ ^ WVS Z KNU ZRq WVMØj�KaU Z SVQ ^ Q32NKNQ ^ MPK�W r Q SV`adØQ Q ´ Q q `aWmMPj�K�l j ^ QTd�¨ !�KNQ
jRe�W r QTU7QfSVQ�d Z WVMØj�KNU r M��aUoMPU§W r Q q jRl=l MPW Z K ^ Z _�jRS7W ^ Q���QTK ^ QTK q � y QR¨ ] ¨IW r Q¤WVSVM ]�] QTS7MØK ] WmS Z KNU ZRq WVMØj�K
l Z �$jRKNdP� q j�l=l MPWãMñe¤W r Q=WmS7M ]�] QTSVQ ^ WVS Z KNU ZRq WVMØj�K q j�l l MPWmU�¨�hiK ZR^N^ MPWmMPj�K y W r Q�SVQ Z SVQ WmQTl%��j3�
S Z d ^ Q���QTK ^ Q�K q MPQTU q j�K q QTSVKaMØK ] W r QuWVSVM ]�] QTS7MØK ] WVMØl Q jAe�W r Q WmS7M ]�] Q�SVQ ^ WVS Z KNU ZRq WVMØj�K y QR¨ ] ¨�W r Q
q jRK ^ MPWVMØj�K�l�`NU7WL_�QãQÔO Z dØ` Z WmQ ^ MPl=l Q ^ M Z WmQ�dP� Z e WVQTS�W r QãQÔO�Q�K�W\j qTq `aSVSVQ�K q QA¨
? 179=6�: %(4 � @ 1 -/+�: yAZ U2MØK�WmS7j ^ ` q Q ^ MØK �\MØn 7 6 F zFE E G G G�y 6 E E G GR};I�yR^ QÔWmQTS7l=MPKNQ r j���W r QÆSV`adØQ

� Z SpWmU Z S7Q q j�KaKNQ q WmQ ^ Wmj ] Q�W r QTS�¨@¦ r Q@=@? 56#�179=6�: %(4 �E@ 1 -/+;)<1;0 +3'4+34�3-56#�174 -/%�3&%2174 #�179�6�: %(4 �E@ 1 -/+,+
^ QÔWmQTS7l=MPKNQTU&� r Q�K Z K ^ MØK � r M qsr WmS Z KNU ZAq WmMPj�K QTK�O�MØSVjRKNl=Q�K�WLW r Q q j�K ^ MPWmMPj�K MØU Q�O Z dP` Z WVQ ^ � MñW r
SVQ�U'��Q q WãWVj W r Q'WmSVM ]�] Q�SVMØK ] WmS Z KNU ZAq WmMPj�K>¨ 7-K Z dØj ] j�`NU y W r Q ?�AB56#�179�6�: %(4 � @ 1 -/+ )<1;0 #�174 -/%�3-%217485
2$#13&%2174 #�179�6�: %(4 �O@ 1 -/+,+ ^ QÔWmQ�SVl MØKNQ�U�� r QTK Z K ^ MPK1� r M qsr WVS Z KaU ZRq WmMØjRK#QTK�O�MØS7j�KNl QTK�W W r Q ZRq WVMØj�K
MØU�Q ´ Q q `aWVQ ^ � MñW r SVQ�U'��Q q W�Wmj�W r Q�WVSVM ]R] QTS7MØK ] WVS Z KNU ZRq WVMØj�K9¨ J�� WmjãKNj�� y W r Q ekj�dØdPj � MPK ] q jR`��NdØMPK ]
l j ^ Q�U Z S7Q �NS7j���j�UVQ ^ � %�@=@ +.-/% 243 + y -/+ *,+1010 +.- y -/+1382$#�.�+.- %(4 -/+ 6�+34 -/+34�3 y -/+13 2$#�.�+.-)-/+ 6�+34 -/+34�3 y-/+1382$#�.�+.-):<+�� 9�+34�3-% 2/: y-Z K ^ -/+13 2$#�.�+.- +87D#3: 97:3%('4+ D ekj�S ^ Q�W Z MØdPU�UVQ�QóQA¨ ] ¨ F E E � �>}RtJILK ¨ hiK,W r Q
MØl l Q ^ M Z WmQ qTZ UVQ y W r QãSV`NdPQãQ ´ Q q `�WmMØjRK�MØU UpW Z SpWmQ ^ MØl l=Q ^ M Z WmQTdñ�6DkMØK Z U7`N_aWVS Z KNU ZRq WVMØj�K K ¨fhiK W r Q
^ QÔekQTSVS7Q ^ l=j ^ Q y W r Q�SV`adØQ Q ´ Q q `aWVMØj�KFMØU ^ QTd Z �RQ ^ `NK�WmMPd¤W r Q�Q�K ^ jRe W r Q�WmS Z KNU ZRq WVMØj�K>¨óhiK�W r Q
^ QÔW ZRqsr Q ^ l j ^ QTU y W r Q�SV`NdPQ Q ´ Q q `aWVMØj�KFMØU ��QTSpekj�SVl Q ^ MPK�UVQ�� Z S Z WVQ D ^ QÔW ZRqsr Q ^ jRS ^ Q q j�`��NdPQ ^
K
WmS Z KNU ZRq WVMØj�KNU�¨
¦ r Q ^ Q�ekQ�SVSVQ ^ l j ^ Q�MØU�`NU7Q�ek`Nd y QTU ��Q q M Z dØdñ� y ekj�S q jRKNUVMPU7WmQ�K q �Fl Z MØK�WVQTK Z K q Q�� r Q�SVQ Z W W r Q

QTK ^ jRe Z WVS Z KNU ZRq WVMØj�K W r Q q j�KNU7MØU7WVQTK q � jRe�W r Q ^NZ W Z _ Z UVQ r�Z U�Wmj _�Q qsr Q qsc Q ^ ¨ ¦ r Q'MPl=l Q ^ M Z WVQ
l j ^ Q y j�KuW r Q'jAW r Q�S r�Z K ^>y�qÒZ Ku_�Qã`NUVQ ^ ekj�S Z `aW r j�SVM$� Z WVMØj�K q j�K�WmSVjRd � r QTSVQãW r Q ZRqTq QTU7U�SVM ]�r WmU
jRe§W r Q�`NU7QTSAD Z ���NdØM qÒZ WVMØj�K K l#`NUpWL_�Q qsr Q qsc Q ^ _�Q�ekjRSVQ ��QTS7ekjRSVl MØK ] W r Q�SVQ B�`NQ�U7WVQ ^ j���QTS Z WmMPj�K>¨
hiK qTZ UVQ U7Q�O�Q�S Z d\�"687 �¥SV`NdPQTU Z SVQ ^ Q32�KNQ ^ j�K�W r Q U Z l Q�Q�ORQTK�W y W r Q �"687 �iS7`NdØQ Q ´ Q q `aWVMØj�K

q jRl(��j�KNQ�K�W r�Z U�WVj ^ Q q M ^ Q MPK � r M qsr jRS ^ Q�S�W r Q�UVQ$�"687 �¥SV`NdPQTU rNZ ORQ�Wmj)_�Q�WmS7M ]�] QTSVQ ^ ¨"b�j�S
W rNZ W yÆq j�K # M q W=UpWmS Z WmQ ] MØQ�U dPM c Q �NSVMPj�SVMñWi� �¥_ Z U7Q ^ �"687 �iS7`NdØQ j�S ^ QTS7MØK ]&Z S7Q `NUVQ ^ D q eÈ¨ F z � � } 4 y
E�� E � } 4 I�K ¨
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hiKuW r MØULUVQ q WVMØj�K �¤Q'SVQ qTZ dØd W r QãW ��j l Z MØK Z ���NSVj ZAqsr QTU-ekjRSL_a`NMØd ^ MØK ] ZRq WmMñO�Q ^�Z W Z _ Z UVQ'U7��U7WVQTl UT�
W r Q : 24>7+10 +.- )<1;0 1748553F1E6 + Z ���NSVj ZAqsr�Z K ^ W r Q*%(4�3 +?�40 2435+.- )<1;0O9 9D%(: 3&5,%(4/+ Z ���NS7j ZRqsr ¨
hiK�W r Q#d Z ��QTS7Q ^&Z ���aSVj ZRqsr9y Z dØd ZRq WmMPORQ q j�l%��j�KNQTK�WVU Z SVQ�_N`NMØdñW�j�K WVj���jRe Z q dØj�U7Q ^>y � Z UVU7MPO�Q

^�Z W Z _ Z U7Q�U7��U7WVQTl ¨ z `NQ WVj W r Q e ZAq W#W r�Z W#W r Q�`NK ^ Q�SVdñ��MPK ]�^�Z W Z _ Z U7Q�U7��U7WVQTl MPU q dPj�UVQ ^>y W r Q
ZRq WmMPORQ q j�l(��j�KNQ�K�WmUL`NUVQ�W r Q �N`N_NdPM q MØK�WmQ�S7e ZRq QTU Z U-`NU7` Z d Z ���NdPM qTZ WmMPj�K �NSVj ] S Z l U ^ jN¨ ��7 [ ! �
F � Z W }RtJI�y ekj�SoQ ´aZ l%�NdØQ y �NS7jIO�M ^ QTU ZAq WmMñO�Q¤ek`aK q WVMØj�K Z dØMPWi��jRK�Wmj���jAe�W r QfjR_ M Q q W �ijRSVMØQ�K�WmQ ^�^NZ W Z _ Z UVQ
U7��UpWmQTl !�_ M Q q W ��Wmj�S7Q F G�G4!&� }av I ¨
hiK q j�K�WmS Z U7W y MØK W r Q MØK�WVQ ] S Z WmQ ^ l=j ^ QTd ZRq WVMPORQ qÒZ � Z _NMØdPMPWmMPQTU Z S7Q MØK�WmQ ] S Z WVQ ^ MPK�WVj#W r Q c QTS7KNQTd

jRe Z�^�Z W Z _ Z U7Q�U7��U7WVQTl ¨)¦ r MØU Z ���NSVj ZRqsr MØU#`NU7Q ^>y ekj�S#Q ´NZ l(�NdPQ y _�� W r Q �NSVjAWmjRWi����Q Up��U7WmQ�l=U
��Q�K�WVMØKNQ�d F 6 ��¦ E¤} 4 I Z K ^ -L� 7 6 � F E�� E � } 4 I � r M qsr MØK�WmQ ] S Z WmQ ZRq WmMPORQ l=Q qsr�Z KNMPUVl UfMØK�WVj#W r Q
j�_ M Q q W��ij�S7MØQTK�WVQ ^ ^�Z W Z _ Z UVQ�Up��UpWmQ�l ! ��QTK ! ! zFE F � E ¦ }�w;I ¨
��jóe Z S y ��Q rNZ ORQ �NS7QTU7QTK�WmQ ^ W r Q QTU7UVQTK�WVM Z d KNjRWVMØj�KaU Z K ^ MPUVUV`aQTU�jAe ZRq WmMPORQ ^NZ W Z _ Z UVQ U7��U��

WmQ�l=U�KaQTQ ^ Q ^ Wmj `NK ^ Q�SVUpW Z K ^ r j�� ZRq WVMPO�Q l Q qsrNZ KNMØU7l=U qTZ K _�Q `aUVQ ^ MØK Z ekQ ^ QTS Z WmQ ^u^NZ W Z _ Z UVQ
QTK�O�MØS7j�KNl QTK�W�ekj�S MØK�WVQ ] S7MPWi� q j�KNUpWmS Z MØK�W�QTKaekjRS q Q�l=Q�K�WÒ¨ hiK W r Q�ekj�dPdØj�� MØK ]-qsr�Z �aWVQTS y ��Q\_aSVMØQ # �#MPK��
WmS7j ^ ` q Q�ekQ ^ Q�S Z WVQ ^#^NZ W Z _ Z UVQÆU7��U7WVQTl U Z K ^ UVjRl=Q�SVQ q Q�K�W Z ���NS7j ZRqsr Q�UoWVj\MPK�WVQ ] S7MPWi� l Z MPK�WVQTK Z K q Q
MØK l#`adPWmM � ^�Z W Z _ Z UVQ-Up��U7WmQ�l=U�¨
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hiK W r MPU qsr�Z �aWVQTS y ��Q 2�SVUpW ] MPORQ Z _NSVMPQ�e�jYO�QTSpO�MØQ��)jRe q j�K q Q��aWVU Z K ^ KNjRWmMPj�KNU>jAe�ekQ ^ QTS Z WmQ ^'^NZ W Z _ Z UVQ
U7��UpWmQTl U�ekj�dPdØj�� MØK ] W r Q#UV`aS7O�QÔ��MØK F � G }RxJI ¨-¦ r QTK y �¤Q�U c Q�W qsr S7Q q QTK�W Z ���aSVj ZRqsr QTU�Wmj�MØK�WmQ ] SVMñWi�
l Z MØK�WmQ�K Z K q Q � r M qsr UVQ�QTl WVj=_�Q SVQ�dØQ�O Z K�W ekj�SfekQ ^ QTS Z WmQ ^u^�Z W Z _ Z UVQTU Z U ��QTdØd�¨
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7)*,+.-/+10 243 +.- -72438279�2;:<+ :1>?:135+1@ D�b zFE � K MØU Z Up��U7WmQ�l � r M qsr�q j�KNU7MØU7WVU�jAe Z�q j�dPdØQ q WmMPj�K�jRe q j�j
��Q�S��
Z WVMØK ] q j�l%��j�KNQTK�W ^�Z W Z _ Z U7Q�U7��UpWmQTl U D 6 zFE ��U K � r M qsr�Z SVQãWmj Z=q Q�S7W Z MØK ^ Q ] SVQTQ 2/9 3,174 1;@ 179 :
Z K ^ ��j�UVU7MØ_Ndñ��.�+135+10 1o�/+34�+�179 :Ô¨#¦ r QTUVQ 6 zFE ��U�MPK�WVQTS7j���Q�S Z WVQ Z K ^$q j�j���QTS Z WmQ#W r SVj�` ]�r Z # Q ´ M �
_NdPQ#ekQ ^ Q�S Z WVMØj�K�d Z �RQTS � r M qsr MØU j�K�Wmj
�&jAeÆW r Q(6 zFE ��U�¨�� ZRqsr 6 zFE � qTZ K � Z SpWmM q M�� Z WmQ#MPK W r Q
ekQ ^ QTS Z WmMØjRK � r MØdØQ q j�K�WmMPK�`aMØK ] MPWVU�dØj qÒZ d�j���QTS Z WmMØjRKNU Z W�W r QãU Z l Q�WmMØl QR¨
¦ r SVQ�Q�j�S7W r j ] jRK Z d ^ MØl QTKNU7MØj�KNU qsr�Z S ZRq WVQTSVM$�TQ�b zFE ��UT� ^ MPU7WmS7MØ_N`�WmMØjRK y�r QÔWmQ�SVj ] Q�KNQTMñWi� yÆZ K ^

Z `aWVj�KNj�l'��¨ !�_�O�MØj�`NU7dP� yo^�Z W Z MPU ^ MØUpWmSVMP_N`aWVQ ^ jIORQTSãW r Q 6 zFE ��U � Z S7WVM q M�� Z WVMØK ] MPK&W r Q ekQ ^ Q�S Z �
WmMPj�K>¨ �\QÔWmQTS7j ] Q�KNQTMñWi� Z S7MØUVQ�U ��¨ S�¨ WT¨�Wmj ^ M$��QTSVQ�K�W Z U'��Q q WmUT¨ ! K�W r Q�j�KNQ r�Z K ^>y W r Q�SVQ qTZ K÷_�Q
r QÔWmQTS7j ] Q�KNQTj�`aU ^�Z W Z _ Z UVQ�Up��U7WmQ�l=U�¨ �LQTS7Q yLr Q�WVQTSVj ] QTKNQ�MPWi�	l Z � q j�K q QTS7K
ekj�S�MPKNU7W Z K q Q ^NZ W Z
l j ^ Q�dØU DkM�¨ QR¨ y W r Q U7WVSV` q Wm`NS7QTU y MØK r QTS7QTK�W Z K ^ Q ´ �NdØM q MñW q j�KaU7WmS Z MØK�WVU yoZ K ^ B�`aQTS7�$d Z K ] ` ZR] QTU K j�S
q jRK q Q�SVKNMPK ] W r Q WmS Z KNU ZRq WmMPj�K l Z K ZR] QTl QTK�W��NS7MØl MPWVMPO�Q�U Z K ^ WmQ qsr KNM B�`NQ�UT¨ 6¤j�K q `NSVS7QTK q � q j�K�WmS7j�d
qÒZ Ku_�Q'S7Q Z dPM���Q ^ MØK ^ M �9Q�SVQTK�W � Z ��UL_�� ^ M$��QTSVQ�K�W 6 zFE ��U y W r Q�SVQ�l Z � Q ´ MØUpWmU ^ M$��QTS7QTK�W q j�l l=MñW
�NS7jRWmj q j�dPU Z U �¤Q�dØd Z U ^ M$��QTS7QTK�W�S7Q q jIORQTSp� ��j�dPM q MPQTU�¨�!�KóW r Q jRW r Q�S r�Z K ^>yor Q�WVQTS7j ] QTKaQTMPWi�$l Z �
Z S7MØUVQ Z U U7QTl Z K�WmM q r QÔWmQ�SVj ] Q�KNQTMñWi� � r M qsr l Q Z KNU�W r�Z W W r Q�SVQ MØU�KNj ZR] S7QTQ�l=Q�K�W=_�Q�W ��QTQTK	W r Q
6 zFE ��U DkM�¨ QR¨ y W r Q�MØS ZR^ l MØKaMØU7WVS Z WVj�SVU Z K ^ `NU7QTSVU K ��¨ ST¨ WÒ¨>WVj�W r Q l Q Z KNMPK ] j�S MPK�WmQTS �NSVQÔW Z WVMØj�K$jRe
U rNZ SVQ ^�^�Z W Z\Z U ��QTdPd Z U ��¨ ST¨ WÒ¨AWVj\W r QfMØK�WVQTK ^ Q ^ `NU7QfjReNW r MØU ^�Z W Z ¨ !�_�O�MØj�`NU7dP� y MPW§MØU§O�Q�S7� ^ M � q `adPW
Wmj ^ QÔWmQ q W Z K ^ Wmj ^ Q Z d/� MPW r U7QTl Z K�WmM q r Q�WmQ�SVj ] QTKNQ�MPWi� _�Q qÒZ `NUVQãjReoMPWmU�MPK r Q�SVQTK�W qsr�Z S ZRq WVQTS�¨
z `NQ�WVj W r Q�e ZAq W�W r�Z W�W r QTS7Q Z SVQ'UVdØM ]�r Wmdñ� ^ M$��QTSVQ�K�W `NK ^ Q�SVUpW Z K ^ MØK ] U jAe � r�Z W Z ekQ ^ QTS Z WmQ ^

^�Z W Z _ Z U7Q�U7��U7WVQTl"MØU y ��Q r�Z O�Q�Wmj q dPQ Z S7dP��UpW Z WVQ�j�`NS>O�MØQ � � r M qsr'] j�QTU Z dPj�K ] � MñW r F � G }RxJI ¨ob�Q ^ Q�S��
Z WVQ ^#^�Z W Z _ Z UVQ¤Up��U7WmQ�l=U Z SVQ Z � Z SpWmM q `Nd Z S c MPK ^ jRe�l�`NdPWVM � ^NZ W Z _ Z UVQ�U7��UpWmQTl UT¨�7�l#`NdñWmM � ^�Z W Z _ Z U7Q
U7��UpWmQTl q j�KNUVMPU7WVU\jRe�UVQÔO�QTS Z d y ��j�UVU7MØ_Ndñ� r QÔWmQTS7j ] Q�KNQTj�`aU ^�Z W Z _ Z U7Q'Up��U7WmQ�l=U � r M qsr q j�j���QTS Z WmQãj�S
MØK�WVQTSVj
��Q�S Z WVQ=MPK UVjRl=Q%� Z ��¨ ¦ r Q�SVQ�ekjRSVQ y�Z l#`NdñWmM � ^�Z W Z _ Z U7Q Up��U7WmQ�lªMPU'KaQTMPW r QTS Zuq QTK�WmS Z dØM$�TQ ^
^�Z W Z _ Z U7Q U7��U7WVQTl KNj�S Z ^ MPU7WVSVMØ_a`aWmQ ^ ^NZ W Z _ Z UVQ U7��UpWmQTl ¨Æ[u`NdñWmM � ^�Z W Z _ Z U7QfU7��UpWmQTl U qÒZ K _�Q�U'�NdPMPW
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DBMS 1

DB 1

DBMS n

DB n

DBMS 2

DB 2

...

(e.g. a RDB) (e.g. an OODB) (e.g. an ADB)

Local
Applications

Local
Applications

Federated DBMS

Local
Applications

CDBS 1 CDBS 2 CDBS n FDBS

Global DB

Applications
Global

boM ] `NS7Q | ¨ v � 7-S qsr MPWVQ q WV`NSVQ�jRe§ekQ ^ QTS Z WmQ ^u^�Z W Z _ Z U7QãUp��U7WmQ�l=U�¨

`���MPK�WVj�ekQ ^ QTS Z WmQ ^ Z K ^ KNj�KaekQ ^ QTS Z WmQ ^ ^NZ W Z _ Z UVQ�Up��U7WmQ�l=U�¨�¦ r Q d Z W7WmQ�S¤j�KNQ�U Z SVQ qsr�Z S ZRq WVQTSVM$�TQ ^
_��$W r Q%�NSVj
��Q�S7Wi��W rNZ W�W r Q�MØS q j�l%��j�KNQTK�W zFE ��U Z SVQ KNjAW Z `�Wmj�KNjRl=j�`aUT¨��LQTK q Q y ekj�S Z l#`NdñWmM �
^�Z W Z _ Z U7QuUp��U7WmQ�l Wmj&_�Q Z ekQ ^ Q�S Z WVQ ^ zFE � ��QuS7Q B�`NMPSVQ Z&q QTSpW Z MPK ^ Q ] SVQ�QujAe Z `aWVj�KNj�l'�)ekj�S
W r Q q j�l%��j�KaQTK�W zFE ��U�¨ÆhiK W r Q�ekj�dØdPj � MPK ]Ny �¤Q�ekj q `NU�j�K�WVM ]�r Wmdñ� q j�`��NdPQ ^ b zFE ��U y _�Q qÒZ `NUVQ �¤Q
Z S7Q�MØK�WmQ�SVQTUpWmQ ^ MPK ] dØj�_ Z d q jRKNU7WVS Z MPK�W l Z MPK�WVQTK Z K q Q�MPK÷b zFE � Z K ^ MPW#MØU=B�`NMPWVQ�j�_�O�MØj�`NU#W r�Z W
W r Q ��j�U7UVMP_NMØdPMPWi� jRe§QTUpW Z _NdPMØU r MØK ]#Z ] dØj�_ Z d q j�KNU7WVS Z MPK�W QTKaekj�S q Q�l=Q�K�W MPK�dØj�j�UVQ�dP� q j�`��NdØQ ^ b zFE ��U
Z S7Q�S Z W r Q�S dØMPl=MñWmQ ^ ¨ [ j�SVQ�jIORQTS y MñW MØU=`NUV` Z dØdñ�÷KNjRW�MPK�WVQTK ^ Q ^ Wmj QTU7W Z _NdPMØU r�] dØj�_ Z d MØK�WmQ ] SVMñWi�
q jRKNU7WVS Z MPK�WVU-MPK�dØj�j�U7QTdP� q j�`��adØQ ^ b zFE ��U\_�Q qÒZ `aUVQ�W r QTS7Q�MØULKNj=KNQTQ ^ ekj�S ] dØj�_ Z d q j�KNUpWmS Z MØK�WmU\MØK
Wi���NM qTZ d Z ���adØM qTZ WmMPj�K U q QTK Z SVMPj�U�ekj�S�dØj�j�UVQ�dP� q j�`��NdØQ ^ b zFE ��UT¨

7-K Z S qsr MñWmQ q Wm`aSVQ ekj�S WmM ]�r WmdP� q j�`��NdØQ ^ b zFE ��U2l#`NU7W4�NS7jYO�M ^ Q Z KãQ ´ WmQ�KNUVMP_NdØQ�ekQ ^ Q�S Z WVMØj�K�d Z �RQTSD U7QTQ b�M ] ¨ | ¨ v?K ¨ó¦ r MØU�d Z �RQTS �NS7jIO�M ^ QTU Z�] dPj�_ Z dÆMØK�WmQ�S7e ZRq Q ekj�S�W r Q�9D48% * 1;0 @ Z K ^ 3 0 2/4H: 6H240 +34�3
ZRq�q QTU7U WVj&ekQ ^ QTS Z WmQ ^	^NZ W Z ¨ 7fW W r Q�ekQ ^ Q�S Z WVMØj�K÷d Z �RQTS y W r QTSVQ Q ´ MPU7WmU Z�] dPj�_ Z d #�1;@=@ 174 -724382@ 1 -/+3: D 6 z [ K jRK � r M qsr W r QãU qsr Q�l Z W Z jRe�W r Q'U'��Q q M 2 q�^NZ W Z l=j ^ QTdPU jRe@W r Q 6 zFE ��U qÒZ K�_�Q
l Z ����Q ^ ¨ E Q qÒZ `NUVQ�jAe9W r Q-SVQCB�`NMØS7QTl QTK�WmUÆW r�Z W Z b zFE � U r j�`Nd ^ U7`�����j�S7W q j�l%�NdPQ ´ j�_ M Q q WVU Z K ^
r�Z UfWVj�_�Q # Q ´ MØ_NdPQ D Q Z U7�=Wmj Q ´ WmQ�K ^
Kgy�Z K j�_ M Q q W �¥j�SVMPQTK�WmQ ^ ^NZ W Z l j ^ QTd9U7QTQ�l=U�Wmj�_�Q ZR^ QCB�` Z WmQ
Z U q j�l l j�K ^�Z W Z l=j ^ Q�d�¨ F - � }RtNy E b�� }Rt;I�y ekj�S�MØKNUpW Z K q Q y �NSVj���j�U7Q Z l=j ^ Q�d q j�Kaekj�S7l=MPK ] Wmj
! z [ � � }�| ¨

7 q Q�K�WVS Z d MPUVU7`NQ$jRe'b zFE ��U�MPU W r�Z W�W r Q�MØK ^ Q���QTK ^ QTK�W 6 zFE ��U qÒZ K q j�K�WmMØK�`NQ ��QTSpekj�SVl �
MØK ] W r Q�MØS dØj qÒZ d@j���QTS Z WmMØjRKNU � r MPdØQ#W r Q�� Z S7Q�� Z S7WVM q M�� Z WVMØK ] MØK Z ekQ ^ Q�S Z WVMØj�K9¨�hiK&jAW r Q�S ��j�S ^ U y
6 zFE ��U=SVQÔW Z MPKFW r QTMPS MPK�WmQTSpe ZRq Q�U�U7jóW rNZ W�Q ´ MØU7WVMØK ]óZ ���adØM qTZ WmMPj�KNU qTZ K q j�K�WmMØK�`NQ � MPW r j�`aW Z K��
l j ^ M 2 qÒZ WmMØjRKNUT¨
hiK)b zFE ��U W �¤j c MPK ^ U�jRe Z ���NdPM qÒZ WmMØjRKNU Z S7Q ^ MØU7WVMØK ] `NMØU r Q ^ ��dPj qTZ d Z K ^ó] dØjR_ Z d D ekQ ^ Q�S Z WVQ ^
K

Z ���adØM qTZ WmMPj�KNU�¨ 7 q�q j�S ^ MØK ] Wmj F �HG }�x?I�y�] dPj�_ Z d Z ���NdØM qÒZ WVMØj�KNU ZRq�q Q�UVU-ekQ ^ QTS Z WmQ ^ ^�Z W Z _�� UVQTK ^ MØK ]
SVQCB�`NQTUpWmU�WVjFW r Q&b zFE � � r MØdPQ&dPj qTZ d Z ���NdØM qÒZ WVMØj�KNU�UV`N_Nl MPW�W r QTMPS j���Q�S Z WVMØj�KaU ^ MØSVQ q WVdP��WVj Z
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U'��Q q M 2 q 6 zFE � D q eÈ¨�b�M ] ¨ | ¨ v?K ¨
hiK W r Q=dPMPWmQ�S Z WV`NSVQNDkQR¨ ] ¨ F �HG }�x�yME �\n }�w�y G§[ - }RxJI�K UVQÔO�Q�S Z d Z dPWVQTSVK Z WmMñO�QTU�jRe Z S qsr MñWmQ q Wm`aSVQTU

Z S7Q ^ MPU q `NUVU7Q ^ ekj�Sob zFE ��U y QA¨ ] ¨�� MñW r U7MØK ] dØQ�j�S§l#`NdPWVM��NdPQ@ekQ ^ Q�S Z WVMØj�K9¨ohiKãW r MPU � Z ��Q�S ��Q q jRKNUVM ^ QTS
Z WmM ]�r Wmdñ� q j�`��NdPQ ^ Z ���NS7j ZRqsr � MPW r Z UVMØK ] dØQ-ekQ ^ QTS Z WmQ ^ U qsr Q�l Z ¨ �óQ qsr j�j�UVQ W r MØU q j�l#_NMPK Z WmMPj�K
_�Q qÒZ `NUVQ MPW�MØU@_�QTUpW�UV`NMñWmQ ^ ekj�S@l Z MØK�W Z MØKNMPK ]\] dØj�_ Z d�MPK�WVQ ] S7MPWi�'jRe�QTK�WmQ�S'�NS7MØU7Q ^�Z W Z ¨ �óQ Z SVQ Z � Z SVQ
jReÆW r Q#e ZAq W W rNZ W Z K�� Z ���NSVj ZAqsr WVj ] dØj�_ Z d�MPK�WVQ ] S7MPWi�uSVQ�U7WmS7M q WmU W r Q Z `aWmj�Kaj�l�� jAeÆW r Q(6 zFE ��U
Wmj Z'q QTS7W Z MØK ^ Q ] SVQTQA¨ E `aWÆekSVj�l Z K QTK�WmQ�S'�NS7MØU7Q ��j�MØK�WÆjRe>O�MØQ � y W r Q-MPK�WmQ ] SVMPWi� jAe9ekQ ^ QTS Z WmQ ^�^NZ W Z
MØU Z�c Q��uMØUVU7`NQ y9Z K ^ W r QTS7Q�ekj�S7Q#l j�SVQãMØl%��jRS7W Z K�W W r�Z KuW r Q Z `�Wmj�KNjRl�� jRe dPj qTZ d 6 zFE ��U-jAe W r Q
^ Q�� Z S7WVl=Q�K�WmUT¨
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7-dñW r jR` ]�r W r Q�SVQ MØU Z � M ^ Q U ��Q q WmS7`Nl jRe"�¤j�S c MØK$W r Q Z S7Q Z jReÆekQ ^ Q�S Z WVQ ^ ^NZ W Z _ Z UVQ U7��U7WVQTl U y
j�KNdñ�'ekQ � Z ���NS7j ZRqsr Q�U ^ Q Z d�� MPW r W r Q �NS7j�_NdPQTl�jRe ] dØj�_ Z d�MØK�WmQ ] SVMñWi� q j�KNU7WVS Z MPK�WmU Z K ^ jRe�MØK�WmQ ] SVMñWi�
l Z MØK�WmQ�K Z K q Q�ekj�S�ekQ ^ QTS Z WmQ ^÷^�Z W Z _ Z UVQ�Up��U7WmQ�l=U�¨ �LQ�O�Q�S7W r QTdPQTUVU y W r Q�KNQ q QTU7UVMPWi�÷jAe ] dØj�_ Z d�MPK��
WmQ ] SVMñWi� q jRKNU7WVS Z MPK�WVU Z K ^ W r `aUujRe ] dØjR_ Z d�MPK�WVQ ] S7MPWi�
l Z MPK�WVQTK Z K q Q r�Z U _�QTQTKDSVQ q j ] KaM��TQ ^ _��
UVQÔO�Q�S Z d Z `aW r j�SVU y QR¨ ] ¨ F 6 � � }Rt _ y X!�� }Rt4I ¨ hiK	W r Q�U7Q B�`NQ�d y ��Q�_NS7MØQ # �÷UV`NSpO�QÔ��U7j�l=Q SVQ q Q�K�W
Z ���aSVj ZRqsr QTU Wmj�� Z S ^ U ] dØjR_ Z d�MPK�WVQ ] S7MPWi�
Q�Kaekj�S q QTl QTK�WuMØK,l j ^ Q�SVK,KNj�K��¥WmS ZR^ MñWmMØjRK Z d ^NZ W Z _ Z UVQ
U7��UpWmQTl U Z K ^ ��j�MPK�W�j�`aW r j�� e Z SfW r QÔ� qÒZ K _�Q Z ���NdØMPQ ^ Wmj�ekQ ^ QTS Z WmQ ^u^�Z W Z _ Z UVQ�U7��U7WVQTl UT¨
b�j�S j�_ M Q q W �¥j�SVMPQTK�WmQ ^u^�Z W Z _ Z UVQTUAF ����}�w;I �NSVQ�UVQ�K�WVU Z K Z ���aSVj ZRqsr Wmj MØK�WVQ ] S7MPWi� l Z MPK�WVQTK Z K q Q

_ Z U7Q ^ j�K Z q jRKNU7WVS Z MPK�W q j�l%�NMØd Z WmMPj�K WVQ qsr KaM B�`NQR¨�¦ r MØU�WVQ qsr KNM B�`NQ qÒZ K$_�Q Z ���NdPMØQ ^ Wmj ^ Q q d Z S��
Z WVMPO�Q�dP��U'��Q q M 2�Q ^ó] dØjR_ Z d q j�KNUpWmS Z MØK�WmU Z K ^$] Q�KNQTS Z WmQ�U'dPj qTZ d q jRKNU7WVS Z MPK�WVU � r M qsr&qÒZ K&_�Q l Z MPK��
W Z MØKNQ ^ _�� j�_ M Q q W q d Z UVUVQ�U-MPK Z KuQ�� q MPQTK�W � Z ��¨�¦ r Q1�NS7QTUVQ�K�W Z WVMØj�KuMØK#F ��� }�w<I ekj q `aUVQTU\j�K�S7QTd Z �
WmMPj�K Z doMØK�WmQ ] SVMñWi� y S7Q�ekQTS7QTK�WmM Z d@MPK�WVQ ] S7MPWi� Z K ^ `NKNM B�`aQTKNQ�UVUãSVQ B�`NMPSVQ�l=Q�K�WVU ekj�S j�_ M Q q WmU�¨ h¥W�UVQTQ�l=U
W rNZ WfW r MØU Z ���NSVj ZAqsr qTZ K Z dPUVj�_�Q Z ���NdPMØQ ^ Wmj�l#`adPWmM ^�Z W Z _ Z U7Q-U7��UpWmQTl U q jRKNUVMPU7WmMPK ] jRe Z K�`Nl#_�QTS
jRe r j�l j ] Q�KNQTj�`aULjR_ M Q q W �ijRSVMØQ�K�WmQ ^ ^�Z W Z _ Z U7Q�U7��U7WVQTl UT¨

7�U ��Q q M Z d>WmQ qsr KNM B�`NQãekj�S ^ MØUpWmS7MØ_N`aWVQ ^ ^�Z W Z _ Z U7QTULMØU ^ QTU q S7MØ_�Q ^ MPK#F E � }Rt4I ¨�� .�+�* +1@ 240 #.2/5
3&%2174
	 0�1;3,10#�17: Z dØdPj � U�Wmj ] QTKaQTS Z WmQ dØj qÒZ d q jRKNU7WVS Z MPK�WVU�ekSVj�l Z�] dØj�_ Z d q j�KNU7WVS Z MPK�W UV` qsr W r�Z W�W r Q
U Z WmMØUpe ZRq WVMØj�K�jAe�W r QãdPj qTZ d q j�KNUpWmS Z MØK�WmU Z d � Z ��U\MPl(�adØMØQ�U�W r Q�U Z WVMØU7e ZAq WmMPj�K jRe§W r Q�j�S7M ] MPK Z d ] dØj�_ Z d
q jRKNU7WVS Z MPK�WT¨ ¦ r Q(�aSVjRWVj q j�d@QTK Z _NdØQ�U Z # Q ´ MØ_NdPQ�WmSVQ Z Wml QTK�WãjReÆW r Q dPj qTZ d q j�KNU7WVS Z MPK�WmUãMØK Z � Z �
W rNZ W�W r Q dPj qTZ d q j�KNUpWmS Z MØK�WmU l Z ��_�Q l j ^ M 2�Q ^ MØK Z�q jRK�WVSVj�dPdØQ ^ � Z ��¨ÆhiK qÒZ U7Q Z dPj qTZ d ^NZ W Z _ Z UVQ
O�MØj�d Z WmQ�U MPWVUÆdPj qTZ d q jRKNU7WVS Z MPK�W�� MñW r j�`�WÆO�MPj�d Z WVMØK ] W r QLj�SVM ] MØK Z d ] dPj�_ Z d q j�KNUpWmS Z MØK�W y�Z KNjAW r Q�S q j�K��
2 ] `aS Z WVMØj�K jAe�dPj qTZ d q j�KNUpWmS Z MØK�WmU MPU�dØj�j c Q ^ ekj�S�U7` qsr W r�Z W KaQTMPW r QTS Z dPj qTZ d q j�KNUpWmS Z MØK�W KNjRS�W r Q
] dPj�_ Z dNjRKNQ\MPU@O�MØj�d Z WmQ ^=Z K���l j�SVQA¨ 7-U�MØK ^ M qTZ WmQ ^ MPK F E � }RtJI�y W r Q Z ���NdPM qTZ _NMØdPMPWi�ãjRe�W r MPU"�aSVjRWVj q j�d
MØU�l Z MPKNdP�=dØMPl=MñWmQ ^ Wmj Z S7MPW r l=QÔWmM q-q j�KNUpWmS Z MØK�WmU�¨
� .�+ ) +�#�174I! �/9/0.243&%2174�	 0 1;3,10#�17: F 7�� }RtJI ] QTKaQTS Z dØM���QTU-W r Q z QTl Z S qÒZ WVMØj�K�n�S7jRWmj q jRd D Z U �¤Q�dØd

Z U\UVj�l Q�jRW r QTS y U7MØl MØd Z S �NSVjAWmj q j�dPU K ¨ E �uMØK�WVSVj ^ ` q MPK ] UVj3� qÒZ dPdØQ ^ 0 +�#�174I! �/9 0 243&%2174 3 0 2/4H: 2$#13-%2174H:
� r M qsr�Z SVQãMØK�WVQTK ^ Q ^ Wmj q j�j�S ^ MØK Z WVQ W r Q'l=j ^ M 2 qÒZ WVMØj�K jRe�dØj qÒZ d q j�KNU7WVS Z MPK�WmU y W r Q q jRK q `NS7SVQ�K q �
q jRK�WVSVj�d l Q qsrNZ KNMØU7l=U qTZ K _�Q�`NU7Q ^ ekjRS�MØK�WmQ ] SVMñWi��l Z MØK�WVQTK Z K q QR¨
hiK F � � }�|?I�Z KNjRW r QTS�WmQ qsr KNM B�`NQ ekj�S�dØj qÒZ d@ORQTS7M 2 qTZ WmMPj�KójAe ] dØjR_ Z d@MPK�WVQ ] S7MPWi� q j�KNUpWmS Z MØK�WmU'MØU

�NS7QTUVQ�K�WmQ ^ ¨ hiK qTZ UVQ�jAe'dPj qTZ d ^�Z W Z l j ^ M 2 qTZ WmMPj�K	MñW�MØU ��j�U7UVMP_NdØQ�WVj qsr Q qsc dPj qTZ dØdñ� � r Q�W r QTS
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W r Q ] dPj�_ Z d q j�KNUpWmS Z MØK�W MØU�O�MØj�d Z WmQ ^ ¨F¦ r MØU Z ���NS7j ZRqsr	qÒZ K	_�Q Z ���adØMØQ ^ WVj q j�KNUpWmS Z MØK�WmU�� r M qsr
Z S7Q�Q ´ �NS7QTU7UVQ ^ MØK Z S7QTU7WVSVM q WmQ ^ 2�SVUpW �¥j�S ^ Q�S-dPj ] M q � r M qsr QTKaUV`NS7QTU�W r Q1�NS ZRq WVM qÒZ d§QÔO Z dØ` Z _NMØdPMPWi��jRe
q jRKNU7WVS Z MPK�WVUT¨ 7\dPW r j�` ]�r W r MØU@WVQ qsr KaM B�`NQ UVQ�QTl U�WVj _�Q Z �NS7j�l MØUVMPK ] � Z ��jRe ] ` Z S Z K�WmQ�QTMØK ]ã] dØj�_ Z d
MØK�WVQ ] S7MPWi�ã_���dPj qTZ d qsr Q qsc U y MPWoMØUoKNjRW q dØQ Z S � r Q�W r QTS@W r MØU Z ���NSVj ZRqsr�qÒZ K�_�Q Z ���NdØMPQ ^ Wmj-ekQ ^ QTS Z WmQ ^
^�Z W Z _ Z U7Q U7��U7WVQTl U � r Q�SVQ ] dPj�_ Z d§WmS Z KNU ZRq WmMPj�KNU�l Z � qÒZ `NU7Q l=j ^ M 2 qÒZ WVMØj�KNU Z W�W r Q�U Z l Q WVMØl Q
MØK ^ M �9Q�SVQ�K�WLdPj qTZ d ^�Z W Z _ Z UVQTU�¨

7 # Q ´ MØ_adØQ�� Z � ekj�S q j�KaU7WmS Z MØK�W l Z K ZR] Q�l=Q�K�W�MØK Z `aWVj�KNj�l j�`NU ^ MØUpWmSVMP_N`aWVQ ^÷^�Z W Z _ Z U7QTU MØU
�NS7QTUVQ�K�WmQ ^ MPK)F 6 � � }Rt _ y 6 � � }Rt�ZJI ¨ z `NQ�Wmj�W r Q Z `aWmj�Kaj�l�� jRe@W r Q�MPK�O�j�dñO�Q ^�^�Z W Z _ Z UVQ'U7��U��
WmQ�l=U y MPW MPU KNQ q QTU7U Z Sp��Wmj �NSVjYO�M ^ Q Z ��Q ZAc QTSÆKNjRWVMØj�K�jAe q j�KNUpWmS Z MØK�W�QTKaekjRS q Q�l=Q�K�WÒ¨ ¦ r Q&�NS7j���jRUVQ ^
Z ���aSVj ZRqsr MØUÆ_ Z U7Q ^ j�K=MØK�WmQ�S7e ZRq Q\U ��Q q M 2 qÒZ WVMØj�KaU�ekjRSÆW r Q ^NZ W Z _ Z UVQLU7��U7WVQTl UT¨ ��` qsr Z K�MPK�WVQTSpe ZRq Q
U'��Q q M 2 qTZ WmMPj�K q j�KNU7MØU7WVU'jAel�/9 240 2/4�35+�+�: � r M qsr W r Q�dPj qTZ d ^�Z W Z _ Z U7Q=Up��U7WmQ�l �aSVj�l MØU7QTU�Wmj�jR_�QÔ��¨
7 Wi���NM qÒZ d ] ` Z S Z K�WmQ�Q�MØU'ekjRS�MØKaU7W Z K q Q�W r�Z W � r QTKNQÔO�Q�S Z q QTSpW Z MPK � SVMñWmQ �¥SVQCB�`aQTU7W j qTq `NSVU y MPW�MØU
Q ´ Q q `aWVQ ^ _�� W r Q ^�Z W Z _ Z U7Q�U7��UpWmQTl � MPW r MØK Z=] MPORQTK WmMPl=QãMØK�WVQTS7O Z d�¨���` qsr$] ` Z S Z K�WmQTQ�U qÒZ K�_�Q
Q ´ �NS7QTU7UVQ ^ MØK Z dØj ] M qÒZ d�d Z K ] ` ZR] Q �NSVjYO�M ^ MPK ] ZR^ QCB�` Z WmQ�WmMPl=Q �iSVQ�d Z WVQ ^ q j�KNUpWmSV` q WmU�¨
��MØl MØd Z S�WVj WVS ZR^ MPWmMPj�K Z d ^�Z W Z _ Z U7Q'Up��UpWmQ�l=ULMØK�WmQ ] SVMñWi��l Z MØK�WmQ�K Z K q Q�MØK ekQ ^ Q�S Z WVQ ^�^NZ W Z _ Z UVQ

U7��UpWmQTl U rNZ U WVj ��j�S c
r�Z K ^ MØK r�Z K ^ � MPW r WVS Z KNU ZRq WVMØj�K l Z K ZR] Q�l=Q�K�WÒ¨ ¦ r QTS7Q�ekj�S7Q y W r Q�SVQ
MØU�W r Q$MØK ^ MPU'��QTKNU Z _NdPQ �aSVQTS7Q B�`NMPUVMPWVQ&W r�Z W W r Q � Z � jRe qsr Q qsc MØK ]�Z K ^ QTKaekj�S q MPK ] MPK�WmQ ] SVMPWi� MØU
ZR^ QCB�` Z WmQ�ekj�SfW r Q WmS Z KNU ZRq WmMPj�K l=j ^ QTd `aUVQ ^ MØK�W r Q ^NZ W Z _ Z UVQ�U7��UpWmQTl ¨���Q�ORQTS Z d Z ���NSVj ZAqsr QTU Wmj
WmS Z KNU ZRq WVMØj�K�l Z K ZR] QTl QTK�W�MØK�l#`adPWmM ^�Z W Z _ Z U7Q¤U7��UpWmQTl U r�Z O�Q _�Q�QTK ^ Q�ORQTdPj���Q ^ Dkekj�S Z K jYO�Q�S7O�MØQ �
UVQ�Q=QA¨ ] ¨ F E � � }�w<I�K ¨ 7 l Z?M jRS�Wmj��NM q ekj�S ek`aWV`NSVQ�S7QTUVQ Z S qsr MØU�W r Q B�`NQ�U7WVMØj�K � r M qsr WmS Z KNU ZRq WVMØj�K
l j ^ Q�d q j�l#_aMØKNQ ^ � MPW r � r M qsr U7WVS Z WVQ ] �ujRe MPK�WmQ ] SVMPWi� QTKaekj�S q Q�l=Q�K�W�MØU ZR^ Q B�` Z WmQ'ekjRSLekQ ^ QTS Z WmQ ^
^�Z W Z _ Z U7Q�U7��U7WVQTl UT¨

!�_�O�MPj�`NUVdñ� yI] dPj�_ Z dAMØK�WmQ ] SVMñWi��l Z MØK�WmQ�K Z K q Q@MØK ekQ ^ QTS Z WmQ ^'^�Z W Z _ Z UVQ U7��UpWmQTl U Z d$� Z ��U S7Q B�`NMPSVQTU
Z�q Q�S7W Z MØK SVQ ^ ` q WVMØj�K jRe Z `aWVj�KNj�l�� jReoW r Q�dØj qÒZ d ^�Z W Z _ Z U7QãUp��U7WmQ�l=U�¨�¦ r QTSVQÔekj�SVQ y�Z � Z � r�Z U�Wmj
_�Q¤ekj�`NK ^ ekj�S�MPK�WVSVj ^ ` q MØK ]\] dØj�_ Z d�MØK�WmQ ] SVMñWi��l Z MPK�WmQTK Z K q Q"� MPW r j�`aW�SVQTUpWmS7M q WVMØK ] dØj qÒZ d Z `aWVj�KNj�l'�
Wmj�j�l#` qsr ¨�hiK=W r QLKaQ ´ W qsrNZ �aWmQ�S �¤Q �NSVQ�UVQ�K�W Z �NS ZR] l Z WVM q�Z ���NSVj ZRqsr � r M qsr U7QTQ�l=U Wmj �NS7QTUVQ�S7ORQ
Zór M ]�rF^ Q ] SVQTQujRe dPj qTZ d Z `aWVj�KNj�l��÷_�� Z ���adP��MØK ] l Q qsr�Z KaMØUVl U jRe ZRq WmMñO�Q ^NZ W Z _ Z UVQ�U�j�KFW r Q
] dPj�_ Z d�dØQÔO�Q�d�ekj�S�MØK�WmQ ] SVMñWi�=l Z MPK�WVQTK Z K q Q Z K ^ _���l ZRc MØK ]#Z Ufl�` qsr Z U ��j�UVU7MØ_NdPQ\`aUVQ jRe2Q ´ MPU7WVMØK ]
dØj qÒZ d9l Q qsr�Z KaMØUVl U�ekj�S�MØK�WVQ ] S7MPWi� l Z MPK�WVQTK Z K q QA¨
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7 q�q j�S ^ MØK ] Wmj&W r Q ekQ ^ Q�S Z WVQ ^
^�Z W Z _ Z U7Q�Up��UpWmQ�l Z S qsr MPWVQ q WV`NSVQ+�NSVQ�UVQ�K�WVQ ^ MØK 6 r�Z �aWVQTS |�y �¤Q
Z MPl Z W1�aSVjYO�M ^ MPK ] Z ] dØj�_ Z d l=Q qsr�Z KNMPUVl Wmj ] ` Z S Z K�WmQTQ W r Q=MØK�WmQ ] SVMñWi�$jRefekQ ^ QTS Z WmQ ^�^�Z W Z ¨ hiK
W r MØU qsr�Z �aWVQTS1��Q��N`NS7UV`NQ=W r Q Z ���NS7j ZRqsr WVj�MØK�WVQ ] S Z WmQ ZRq WVMPO�Q=l=Q qsr�Z KNMPUVl U D �"687 �iS7`NdØQ�U K MØK�Wmj
Z ekQ ^ QTS Z WmQ ^ ^�Z W Z _ Z UVQ�Up��U7WmQ�l ekj�S'U7`�����j�S7WVMØK ] ] dPj�_ Z d q j�KNU7WVS Z MPK�W'l Z K ZA] QTl QTK�WÒ¨ E QTU7M ^ Q�U y Z
l Z MØK�M ^ Q Z MØUfWVj MØK q dØ` ^ Q Q ´ MØU7WVMØK ] MPK�WVQ ] S7MPWi��l=Q qsr�Z KNMPUVl U�jReoW r Q 6 zFE ��U�¨

!�`NS ] j Z d�MØU#Wmj$`NU7Q��"687&�iSV`adØQTU�MPK÷j�S ^ Q�S�Wmj$U'��Q q MPe �)QÔO�Q�K�WVU y � r M qsr ��jRWVQTK�WmM Z dØdñ�&O�MPj�d Z WVQ
W r Q MØK�WmQ ] SVMñWi� jAe�W r Q ^�Z W Z _ Z UVQ yÆZ K ^ D SVQ K7ZRq WmMPj�KNU�jRK)W r Q�UVQ Q�ORQTK�WmU y � r M qsr U r j�`ad ^ SVQ�U7WVj�SVQ Z
q jRKNUVMPU7WmQ�K�W ^�Z W Z _ Z U7Q U7W Z WmQ=_�� Z _�j�S7WVMØK ] W r Q=j���QTS Z WmMØjRK��4WmS Z KNU ZRq WVMØj�K D � r M qsr MØU qÒZ `NU7MØK ] W r Q
Q�ORQTK�W K j�S U7W Z S7WVMØK ]�q j�l%��Q�KNU Z WVMØK ] D WmS Z KNU KpZRq WVMØj�KNU�¨

6¤j�KNU7M ^ Q�SVMØK ] W r Q q j�U7WVU=ekj�S��NS7j q QTU7UVMØK ] �"687 �¥SV`NdPQTU y MPW MØU KNjAW%� MPUVQ Wmj&SVQ Z dØM$�TQ�Q�ORQTSp�	MPK��
WmQ ] SVMñWi� q j�KNUpWmS Z MØK�W _�� Z K �"687 �¥SV`NdPQR¨Æb�j�S¤W rNZ W y W r Q�Q ´ MPU7WmMPK ] dØj qÒZ d�l Q qsr�Z KNMØU7l=Ufekj�S¤MØK�WmQ ] SVMñWi�
l Z MØK�WmQ�K Z K q Q�U r j�`Nd ^ _�Q `NU7Q ^uZ Ufl#` qsr Z U ��j�U7UVMØ_adØQ�MPK j�S ^ QTSfWmj�jR_aW Z MPK Z K�Q � q MØQ�K�WLU7j�dØ`aWVMØj�K9¨
!�KNdP� W r j�UVQ�MØK�WVQ ] S7MPWi� q j�KNUpWmS Z MØK�WmU � r M qsr qÒZ KaKNjRW Z ���aSVj��NS7M Z WVQTdñ�=_�Q SVQ��NSVQ�UVQ�K�WVQ ^ _��=W r Q dPj qTZ d
MØK�WVQ ] S7MPWi� l Q qsrNZ KNMØU7l=U�U r j�`Nd ^ _�Q SVQ Z dØM$�TQ ^ _�� �"687 �¥SV`NdPQTU�¨
b�j�S W r�Z W y ��Q q j�KNU7M ^ Q�S¤�"687 �¥SV`NdPQTUÆMØK W r Q q jRK�WVQ ´ WfjAe>ekQ ^ Q�S Z WVQ ^=^�Z W Z _ Z UVQ\U7��U7WVQTl U¤MPK���Q q �

WmMPj�K t ¨ v ¨@¦ r QTS7Q Z e WVQTS y ��Q �NS7QTUVQ�K�W Z ��j�U7UVMØ_adØQ�ekS Z l Q���j�S c ekj�S Z K ZRq WmMñO�Q\b zFE � MPK���Q q WVMØj�K t ¨ w ¨
b�MPK Z dØdñ� y �¤Q q j�K q dØ` ^ Q�W r MPU qsr�Z �aWVQTS _�� q j�KNU7M ^ Q�SVMØK ] Q ´aZ l%�NdØQ�U@jRe ZRq WVMPORQfMØK�WmQ ] SVMñWi�ãQTKaekj�S q Q�l=Q�K�W
MØK�W r Q �NSVj���j�U7Q ^ ekS Z l Q���j�S c ¨
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7-U ��Q rNZ ORQ'U7QTQ�K MØK+6 r�Z ��WmQTS w�y W r Qã�"687 �iS7`NdØQ q j�K q Q��aW��NSVjYO�M ^ Q�U Z Ku`aKNMPekj�S7l Z K ^ ��j��¤Q�S7ek`Nd
l Q qsr�Z KaMØUVl � r M qsr�qÒZ K�_�Q#`NU7Q ^ ekj�S-MPK�WmQ ] SVMPWi� q j�KNU7WVS Z MPK�W�QTK�ekj�S q QTl QTK�W y ^ Q�SVMñO�Q ^�^NZ W Z l Z MPK��
WmQ�K Z K q Q y O�Q�SVUVMPj�K q j�K�WmS7j�d y2Z K ^ UVQ�ORQTS Z d�jRW r Q�S ^�Z W Z _ Z UVQ�ekQ Z Wm`NS7QTU�¨�hiK&W r MØU U7Q q WVMØj�K y ��Q � Z K�W
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Wmj=MØK�O�Q�U7WVM ]�Z WVQ r j��;e Z S\�"687 �¥SV`NdPQTU qTZ K _�Q ZR^NZ �aWmQ ^ Wmj Z ekQ ^ QTS Z WmQ ^�^NZ W Z _ Z UVQ'QTK�O�MØSVjRKNl=Q�K�WÒ¨
�\Q�SVQ y �¤QãQTU ��Q q M Z dØdP� ^ MØU q `NU7U r j�� W r Q�U ��Q q M 2 q S7`NdØQ � Z S7WVU rNZ ORQãWVj dØj�j c dPM c Q MØK�W r MPU qÒZ U7QR¨

5�� +�#�+�:�: 240 > +3'4+34�3 3 >�6�+�: * 1;0 ) 2$#13&%('4+,+ *,+.-/+10 243 +.- -72438279�2;:<+ :1><:13 +1@A:��
7 qTq jRS ^ MPK ] Wmj F 6�[ }R|ay � z }At _ I�y�Z K ZRq WVMPO�Q Up��UpWmQ�l l�`NU7WÆUV`�����jRS7W�W r Q U ��Q q M 2 qÒZ WVMØj�K Z K ^
^ QÔWmQ q WmMPj�K jRe�O Z S7MØj�`aU Q�O�Q�K�W¤Wi����Q�UT¨ ��W Z S7WVMØK ] j�`�WÆekS7j�l Z�q jRl=l j�K�j�_ M Q q W��ij�S7MØQTK�WVQ ^�^NZ W Z
l j ^ QTd Z W�W r QuekQ ^ QTS Z WmMPj�K dPQ�O�Q�d y jRKNdP�÷W ��j �NSVMPl=MñWmMñO�Q Q�ORQTK�W�Wi����Q�U y l=QÔW r j ^�qTZ dØd Z K ^D Z _NUVjRdØ`aWVQ K WmMPl=Q�Q�O�Q�K�WmU y�r�Z O�Q Wmj _�Q ^ MPU7WVMØK ] `aMØU r Q ^ D q eÈ¨NF E�� E � } 4 ILK ¨�¦ r MPUãMPU ^ `NQ Wmj
W r Q e ZAq WãW r�Z W'MØK Z K jR_ M Q q W �ijRSVMØQ�K�WmQ ^ó^�Z W Z _ Z U7Q�U7��UpWmQTl Z dPd j���Q�S Z WVMØj�KaU y QR¨ ] ¨ ^NZ W Z _ Z UVQ
Z K ^ WVS Z KNU ZRq WVMØj�K j���QTS Z WmMPj�KNU yNZ S7QãS7Q Z dPM���Q ^ MØK WVQTSVl U jReol=QÔW r j ^ UT¨
hiK ZR^N^ MPWmMPj�KDWVj �NSVMPl=MñWmMñO�Q QÔO�Q�K�WVU y Z K Z ���NSVj��aSVM Z WmQ QÔO�Q�K�W Z d ] QT_NS Z F 6�[ }�|ay � z }Rt�Z�y
E�� E � } 4 I MPU�KNQTQ ^ Q ^ ekj�S q j�l%��j�UVMPK ] Q�ORQTK�WmUó_�� Z ���Ndñ��MPK ] j���QTS Z Wmj�S7U�j�K �aSVMØl MPWVMPORQ
QÔO�QTK�WVUT¨ �LQTS7Q y W r QNB�`NQ�U7WmMPj�K MPU%� r QÔW r Q�S�W r Q+�NS7j���j�UVQ ^ j���QTS Z Wmj�S7U DkUVQTQ ��Q q WmMØjRK w ¨ w K
Z S7Q�`NU Z _NdØQ MØK�ekQ ^ QTS Z WmQ ^	^�Z W Z _ Z UVQ QTK�O�MØS7j�KNl QTK�WmU�¨ !�_�O�MØj�`NU7dP� y W r Q q j�K M `aK q WVMØj�K Z K ^
^ MPU M `NK q WmMPj�K j���QTS Z Wmj�S7U qTZ K _�Q Z ���adØMØQ ^ MØK�W r Q�U Z l=Q � Z � Z U `NUV` Z d�¨ E `aW y ekj�S�W r Q�jRW r QTS
�NS7j���j�UVQ ^ j���QTS Z Wmj�S7U DkUVQCB�`aQTK q Q y�q dPj�UV`NS7Q y�Z K ^ r MØU7WVj�S7� K W r Q�SVQ Z SVQ UVQ�l Z K�WVM q �NSVj�_adØQTl U
� r M qsr�Z SVQ ^ `NQ Wmj���j�UVU7MØ_NdPQ q j�l l#`NKaM qÒZ WmMØjRK ^ QTd Z ��U�¨
n dØQ Z UVQ KNjRWVQ�W r�Z W=MØK Z ekQ ^ Q�S Z WVQ ^�^NZ W Z _ Z UVQ QTK�O�MØS7j�KNl QTK�W�QÔO�Q�K�WVU�l Z �÷j q�q `NS Z W W �¤j
dPQ�O�Q�dØU y M�¨ QA¨�MØK W r Q 6 zFE UÆjRSÆMPK�W r Q ] dPj�_ Z d ^NZ W Z _ Z UVQOD � zFE K ¨�¦ r QTS7Q�ekj�S7Q y �¤QLKNQ�Q ^ ZAq WmMñO�Q
q j�l(��j�KNQ�K�WmU y QA¨ ] ¨�Q�O�Q�K�W ^ QÔWmQ q WmjRSVU y MPK W r Q 6 zFE ��U Z U ��QTdØd Z ULMPK W r Q ekQ ^ QTS Z WmMPj�K d Z ��Q�ST¨

5 	 1<:�:3% 9 : + #�174 -/%�3&%2174H:��
hiK ekQ ^ QTS Z WmQ ^&^NZ W Z _ Z UVQ#Q�K�O�MPSVj�Kal=Q�K�WVU ��Q�KNQTQ ^&q j�l%�NdØQ ´�q j�K ^ MñWmMPj�KNU�� r M qsr l Z �uSVQÔekQTS
WVj UpW Z WVQTULjRe§O Z SVMØjR`NU 6 zFE ��U y ekj�S�MØKNUpW Z K q Q� " D����	��
���
 � ������� K 	 � 2 D����	��
���
 � 0 ��� ������� K ¨
��` qsr q j�l%�NdPQ ´ q j�K ^ MñWmMØjRKNU r�Z O�Q'WVj�_�Q�UV`N_ ^ MPO�M ^ Q ^ MØK�Wmj UVQÔO�QTS Z d DkUV`N_�� K B�`aQTSVMPQTULekj�S�W r Q
S7QTd Z WmQ ^ 6 zFE ��U Z K ^ W r Q#S7QTU7`NdPWVU�jRe W r QTUVQ=B�`NQ�SVMPQTU�l#`aU7W _�Q�l QTS ] Q ^$Z W\W r Q'ekQ ^ Q�S Z WVMØj�K
dPQ�O�Q�d�¨ hiK j�S ^ QTS Wmj ekj�SVl�`Nd Z WVQ q j�l%�NdØQ ´ q j�K ^ MPWVMØj�KNU ZRq SVj�U7U-UVQÔO�Q�S Z d 6 zFE ��U y9Z K Z d ] Q�_NS Z
MPU�SVQCB�`NMØS7Q ^ MØK � r M qsr j���QTS Z Wmj�S7U D QA¨ ] ¨ Z K ^>y j�S y KNjRW K ekj�S q j�l#_aMØKNMPK ] W r Q SVQ�UV`NdñWmU�jRe
U7`N_ B�`NQ�SVMPQTU Z SVQ ^ Q 2�KNQ ^ ¨

5 A -4@ % :�:3% 9 : + 2$#13-%2174H:�� �\QTS7Q y `NU7QTS�� ^ Q32NKNQ ^ l Q�W r j ^ U Z U(��QTdPd Z U�U7��UpWmQTl � �aSVjYO�M ^ Q ^ j����
Q�S Z WVMØj�KNU D dPM c Q MPKNUVQ�S7W y `�� ^�Z WVQ�j�S ^ QTdPQ�WVQ K U r j�`ad ^ _�Q=`aU Z _NdPQ�MPK&W r Q ZRq WmMPj�K � Z S7W'jRe Z K
�"687 �¥SV`NdPQR¨�b�`aS7W r QTSVl j�S7Q y �aSVQ ^ Q32�KNQ ^ WmS Z KNU ZRq WmMPj�KNU�jRS Z ���adØM qTZ WmMPj�KNU2jRe Z U'��Q q M 2 q 6 zFE �
U r j�`Nd ^ _�Q `NU7Q ^ Z UfO Z dPM ^ ZAq WmMPj�KNU�¨ h¥W�l#`NUpW Z dØU7j#_�Q ��j�U7UVMØ_adØQ\WVj�U7W Z S7W ] dØj�_ Z d ZRq WmMPj�KNUf_��
qTZ dØdPMØK ] l=QÔW r j ^ U\j�S-j���QTS Z WmMPj�KNU\jRe ^ M$��QTS7QTK�W 6 zFE ��UT¨ ¦§j�SVQ Z dØM���Q'U7` qsr$] dØjR_ Z d ZRq WVMØj�KNU y
Z b zFE � l#`aU7W �NSVjYO�M ^ Q Z ���NSVj
�NSVM Z WmQ�l Q qsrNZ KNMØU7l=U�ekj�S�Up��K qsr SVjRKNM���MØK ]=ZRq WVMØj�KaUT¨

5 ? 179�6�: %(4 � @ 1 -/+�:���¦ r Q q j�`��NdPMØK ] l=j ^ QTU§jRe Z K#�"687 �¥SV`NdPQ ^ QÔWmQTS7l=MPKNQ�� r QTK Z K ^ MØK � r M qsr
WVS Z KNU ZRq WVMØj�K _�j�`NK ^NZ SVMPQTU W r Q q jRK ^ MPWVMØj�K Z K ^�ZRq WmMPj�K�� Z S7WVU"� MPdØd�_�QLQ ´ Q q `aWmQ ^ ¨�¦ r QTS7Q�ekj�S7Q y
W r Q ��j��¤Q�S Z K ^ # Q ´ MP_NMØdPMPWi��jAe Z K ZAq WmMñO�QÆU7��U7WVQTl r Q Z O�MØdñ� ^ Q���QTK ^ U@j�KãW r Q q j�`��adØMØK ] l j ^ QTU
U7`�����j�S7WVQ ^ _���W r Q�U7��UpWmQTl ¨�7 q�q j�S ^ MØK ] WVj F E E � �>}RtJI�yNZAq WmMñO�Q�Up��U7WmQ�l=U rNZ ORQ Wmj#U7`�����j�S7W
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O Z S7MØj�`NU q j�`��NdØMPK ] l j ^ Q�U y Q�U'��Q q M Z dØdñ�ãMØK qTZ UVQ�jRe�j���QTK�Q�K�O�MPSVj�Kal=Q�K�WVUT¨�b�SVjRl�jR`NS ��j�MØK�W jRe
O�MØQ � yNZ dPd �aSVj���j�UVQ ^�q j�`��NdØMPK ] l j ^ Q�U Z S7Q�`NU7Q�ek`Nd Z K ^ KNQTQ ^ Q ^ ekj�S�MØK�WmQ ] SVMñWi� QTKaekj�S q Q�l=Q�K�W
�N`aS'��j�UVQ�U MØKuekQ ^ QTS Z WmQ ^$^�Z W Z _ Z UVQ�QTK�O�MØSVjRKNl=Q�K�WmUT¨ hiK�jRS ^ Q�S-Wmj U7`�����j�S7W-W r Q�UVQ q jR`��NdØMPK ]
l j ^ QTU y4Z b zFE �-l#`NU7W �aSVjYO�M ^ Q@WVS Z KNU ZRq WVMØj�K�l Q qsr�Z KNMØU7l=U Z W W r Q@ekQ ^ QTS Z WmMPj�K dØQÔO�QTd�¨2¦ r QTU7Q
l Q qsr�Z KNMØU7l=U�U r j�`Nd ^&q jRK�W Z MØK Z W�dPQ Z UpW'j
��Q�K KNQ�U7WmQ ^ WVS Z KNU ZRq WVMØj�KaU�WVjuQ ´ Q q `�WmQ � Z S7WVU'jRe
] dPj�_ Z d ZRq WVMØj�KNU MPKDU7`N_aWmS Z KNU ZRq WVMØj�KNUuj�K 6 zFE ��UT¨ b�`NSpW r Q�SVl j�SVQ y MØK j�S ^ QTS WmjFSVQ Z dØM$�TQ
^ QÔW ZRqsr Q ^
q jR`��NdØMPK ] l=j ^ QTU WmS Z KNU ZRq WVMØj�KNU Z S7QuKNQ�Q ^ Q ^ � r M qsr Z SVQ Z _NdØQ�WVj q S7Q Z WVQ�KNQ �
WVj����idPQ�ORQTd9WVS Z KNU ZRq WVMØj�KaUT¨
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hiK�W r MPU@UVQ q WVMØj�K y ��Q&�NSVj
��j�U7Q Z K ZRq WmMPORQfekQ ^ Q�S Z WVQ ^ ^�Z W Z _ Z U7QfekS Z l Q���j�S c Wmj �aSVjYO�M ^ Q Z ��j��¤Q�S7ek`Nd
Z K ^ # Q ´ MØ_NdPQ �Nd Z W7ekj�SVl ekj�S ] dPj�_ Z d\MØK�WmQ ] SVMñWi� q j�KNU7WVS Z MPK�W QTKaekj�S q Q�l=Q�K�W MPK DkWmM ]�r Wmdñ� q j�`��NdPQ ^
K
ekQ ^ QTS Z WmQ ^ ^�Z W Z _ Z U7Q�U7��U7WVQTl UT¨

!�`NS\l Z MPK ] j Z d MØU�Wmj=`NUVQ ZRq WVMPORQ'l Q qsr�Z KNMØU7l=ULMØK j�S ^ QTS Wmj�U7`�����j�S7W ] dPj�_ Z d MPK�WVQ ] S7MPWi� q j�K��
U7WVS Z MPK�WmUT¨ � Q�KNQTS Z dØdñ� y�] dØj�_ Z d MØK�WmQ ] SVMñWi� q j�KNUpWmS Z MØK�WmU Z K ^ D q j�l%��Q�KNU Z WVMØK ]7KãZRq WmMPj�KNU�MPK qÒZ UVQ jRe
O�MØj�d Z WmMPj�K qTZ Ku_�Q�ekj�S7l#`Nd Z WmQ ^ Z U �"687&�iSV`adØQTU MPK W r Q ekj�dØdPj�� MØK ] � Z ���
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n dØQ Z UVQ�KNjAWmM q QLW r�Z W¤MØK Z K ZRq WVMPORQ-ekQ ^ Q�S Z WVQ ^ ^NZ W Z _ Z UVQ-ekS Z l Q���j�S c�y�Z K��"687 �¥SV`NdPQ-l Z � Z dPUVj
q jRK�W Z MØKóQ�ORQTK�WmU Z K ^ j���QTS Z WmMØjRKNU � r M qsr S7Q�ekQ�S'Wmj ^ M$��QTS7QTK�W�6 zFE ��U y QA¨ ] ¨ Z q j�l%��jRUVMPWVQ Q�O�Q�K�W
� r M qsr MPU Z UVQCB�`aQTK q Q�jRe�W ��j+�NS7MØl MPWVMPO�Q'Q�ORQTK�WmU4@�A MØK W r Q%6 zFE �CBEDFA Z K ^ @HG�MPK W r Q%6 zFE �
BED�Ga¨

7-U ��Q r�Z O�Q U7QTQTK MPK 6 r�Z �aWVQTS |ay ekQ ^ QTS Z WmQ ^ ^�Z W Z _ Z UVQ�Up��UpWmQ�l=U q jRKNUVMPU7WmU¤jRe2W �¤j�dPQ�O�Q�dØU��@W r Q
q jRl(��j�KNQ�K�W\U7��UpWmQTl dPQ�O�Q�d Z K ^ W r QãekQ ^ QTS Z WmMPj�K dØQ�ORQTd�¨f¦ r QãMØK�WmQ ] S Z WVMØj�K jRe ZRq WVMPO�Q�l Q qsr�Z KNMØU7l=U
MØK�WVj�UV` qsr�Z K÷QTK�O�MØSVjRKNl=Q�K�W qTZ K÷_�Q ^ jRKNQ�MØK�W r Q ekjRdØdØj�� MPK ] � Z ��D q eÈ¨)b�M ] `aSVQ t ¨ v?K ¨ 7fW W r Q
ekQ ^ QTS Z WmMØjRK dPQ�ORQTd y�] dØj�_ Z d ZRq WVMPORQLl Q qsrNZ KNMØU7l=U Z SVQ j
��QTSVQ ^ MPK�ekj�SVl�jRea�/:
149�2/: =@?�AB550C9D: +�:Ô¨o¦ r QTU7Q
�"687 �¥SV`NdPQTU Z S7QfU7WVj�SVQ ^ MØK�W r Q ] dPj�_ Z d ^�Z W Z _ Z U7Q8� r M qsr=Z dØUVj q j�K�W Z MØKNU Z dØd ^�Z W Z jRe�W r Q�ekQ ^ Q�S Z WVMØj�K
d Z �RQTS D QA¨ ] ¨ l Q�W Z MØKaekjRSVl Z WmMPj�K�ekj�S�U qsr QTl Z MPK�WmQ ] S Z WVMØj�K K ¨ 7 qTq jRS ^ MPK ] Wmj�W r Q$QÔO�QTK�W+� Z SpW y
Q�ORQTSp� ] dØj�_ Z d2� 687&�iS7`NdØQ�MØU Z W7W ZRqsr Q ^ WVj Z �/:
149�2/:�0C9D: +O@ 2/4 2��/+101� r M qsr MPULS7QTU ��j�KaUVMØ_adØQ�ekj�S�W r Q
l Z K ZR] Q�l=Q�K�W Z K ^ �NSVj q Q�UVU7MØK ] jRe�W r MPU��"687 �iS7`NdØQED q eÈ¨ F E�� E � } 4 I�K ¨�¦ r Q�UVQ ZRq WVMPORQ q j�l%��j�KaQTK�WmU
Z S7QãMPK�WmQ ] S Z WVQ ^ MØK�Wmj�W r Q ekQ ^ Q�S Z WVMØj�K d Z �RQTS�UVMPl=MPd Z SÆWmj�W r Q�-L� 7 6 � Z ���NSVj ZRqsr ¨

E �F`NUVMPK ])] dPj�_ Z d �"687&�iSV`adØQTU%�¤Q Z SVQ Z _NdPQ WVj U'��Q q MPe � D S7Q KpZRq WVMØj�KNU=j�K�U7MPWV` Z WmMPj�KNU�� r M qsr
Z S7Q qTZ `NUVQ ^ _��óQ�MPW r QTS ] dØjR_ Z d Z ���NdØM qÒZ WVMØj�KNU �A`NU7QTSVUãj�S�W r Q U7��UpWmQTl q dPj qsc DkQR¨ ] ¨ Z _NU7j�dØ`aWVQ WVMØl Q
Q�ORQTK�WmU K ¨�b�j�S ] dPj�_ Z d MPK�WVQ ] S7MPWi�$Q�Kaekj�S q QTl QTK�W ] dPj�_ Z d��"687&�iSV`adØQTU Z SVQ=KNjRW�UV` � q MPQTK�WÒ¨uhiK ^ Q�Q ^>y
��Q l Z ��U ��Q q Mñe � ] dPj�_ Z do�"687 �iS7`NdØQ�U MØK�j�S ^ QTS�WVj Z O�j�M ^ W r�Z W ] dØj�_ Z d Z ���NdØM qÒZ WVMØj�KNULO�MØj�d Z WmQãW r Q
MØK�WVQ ] S7MPWi��jRe¤W r Q ekQ ^ Q�S Z WVQ ^)^NZ W Z _ Z UVQA¨ E `aW y§] dPj�_ Z d��"687 �¥SV`NdPQTU Z dØjRKNQ qÒZ KNKajRW �NS7Q�ORQTK�W#dPj qTZ d
Z ���adØM qTZ WmMPj�KNU ekSVjRl ��Q�S7ekj�S7l=MPK ] j
��Q�S Z WVMØj�KNU � r M qsr l Z � r�Z O�Q Z K#Q���Q q W@j�K�W r Q ] dØj�_ Z d�MPK�WmQ ] SVMPWi�R¨
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DBMS 1

DB 1
(incl. rule base)
Global DB

DBMS n

DB n

DBMS 2

DB 2

...

(e.g. a RDB) (e.g. an OODB)

(Active) Federated DBMS

(e.g. an ADB)

Integrated Active Mechanisms

Simple Trigger ActiveActive Layer
MechanismsMechanisms

b�M ] `aSVQ t ¨ v � 7 q WmMñO�Q ekQ ^ Q�S Z WVQ ^ ^�Z W Z _ Z U7Q�ekS Z l Q���j�S c

¦ r QTS7Q�ekj�S7Q y �¤Q MØK�WmS7j ^ ` q Q�W r Q KajRWmMPj�K$jRe�:
10#.2/:�=@?�AB550C9D: +�: Z K ^ :
10#.2/: 0C9$: + @ 2/4 2��/+10�: y S7Q �
U'��Q q WmMñO�QTdñ��¨ G2j qÒZ d�� 687&�iS7`NdØQ�U Z S7Q `NUVQ ^ Wmj U'��Q q MPe � DkSVQ KpZRq WVMØj�KaU � r M qsr)Z SVQ���Q�S7ekj�S7l=Q ^ `���j�K
W r Q j q�q `NS7SVQ�K q Q jAe Z dØj qÒZ d�QÔO�QTK�WT¨ G M c Q ] dØj�_ Z d��"687&�iSV`adØQTU y dØj qÒZ dÆ�"687 �¥SV`NdPQTU Z SVQ�l Z K ZA] Q ^
Z K ^ �NSVj q Q�UVUVQ ^ _�� Z D dPj qTZ d K S7`NdØQ'l Z K ZR] Q�ST¨ 7�dØj qÒZ d2S7`NdØQ'l Z K ZR] QTS ^ QÔWmQ q WmU Z dPj qTZ d2Q�ORQTK�W�MØK
W r Q 6 zFE � Z K ^ MØK�ekj�SVl UÆW r Q Z ���NSVj
�NSVM Z WmQ ] dØjR_ Z d�SV`NdPQ\l Z K ZA] QTS Z _�j�`aW¤W r Q-QÔO�Q�K�W j qTq `NSVS7QTK q QR¨
hiK q j�K�WmS Z U7W�WVj ] dPj�_ Z d �"687&�iSV`adØQTU y dØj qÒZ dL�"687 �¥SV`NdPQTU D Z U W r QuK Z l QuU7` ]�] Q�U7WVU K�Z S7Q ^ Q 2�KNQ ^
dØj qÒZ dØdP� Z W W r Q q j�l%��jRKNQTK�WLU7��U7WVQTl dØQÔO�Q�d�¨�hiKujR`NS Z ���NS7j ZRqsr>y W r Q�j�KNdP� �N`NS ��j�U7Q'jAeoW r QTU7Q'dPj qTZ d
�"687 �¥SV`NdPQTU#MPU'Wmj�U7M ] K Z dÆW r Q j qTq `NSVS7QTK q Q�jRe Z U'��Q q M 2 q dPj qTZ dÆQ�O�Q�K�W�Wmj W r Q�ekQ ^ Q�S Z WVMØj�K d Z ��Q�ST¨
�\Q�K q Q y W r Q ekj�S7l Z WfjRe�dPj qTZ d>� D 6 K 7 �¥SV`NdPQTU MØU Z U ekjRdØdØj�� U��
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7 ] QTKNQ�S Z d B�`NQTUpWmMPj�K�MPU r j � qTZ K �¤Q ZR^ Q B�` Z WmQTdñ��SVQ��NSVQ�UVQTK�W dPj qTZ d��"687 �¥SV`NdPQTU Z U �¤Q�dØd Z U2W r Q�MØS
dØj qÒZ daSV`adØQ�l Z K ZR] Q�SVU@MPKNUVM ^ Q Z b zFE ����!�_�O�MPj�`NUVdñ� y ekj�SoW r�Z W ��QLKNQTQ ^ U7j�l=Q ZAq WmMñO�Q�l Q qsr�Z KNMØU7l=U
Z WÆW r Q 6 zFE �=dPQ�O�Q�d�¨ hiK��aSVMØK q M��adØQ y W r QTS7Q Z S7Q\W ��j ��jRUVUVMP_NdØQLU q QTK Z SVMØjRU � r M qsr �¤Q ^ MØU q `NU7UfMØK W r Q
ekj�dPdØj�� MØK ] �

v ¨���:3%(4 � +87 % :13-%(4 � 2$#13-%('4+ #.2A6H279 %(: %�3&%8+�: 1 * 3(.�+ ? *-,".�¨9h¥e¤W r Q=`NK ^ QTS7dP��MØK ] 6 zFE ��UV`�����jRS7WmU
U7j�l=Q ZRq WVMPORQfl=Q qsr�Z KNMPUVl U DkQR¨ ] ¨oWVSVM ]R] QTS7U KÔy �¤Q¤l=M ]�r W�`NU7Q¤W r QTl"Wmj�U7M ] K Z d�W r Qfj qTq `aSVSVQ�K q Q
jRe Z dØj qÒZ d9Q�O�Q�K�W\WVj W r Q q j�S7SVQ�U'��j�K ^ MPK ]=] dØj�_ Z d9SV`adØQ l Z K ZR] Q�ST¨
¦§j ^NZ � y l j�U7W�jAe§W r Q q jRl=l QTS q M Z d�S7QTd Z WmMØjRK Z d ^�Z W Z _ Z U7Q U7��U7WVQTl U y ekj�SfMPKNU7W Z K q Q ��� E 7��a�
F [ z }�w<I j�S !F-&7 6 G2� F ��WRX` } 4 I�y UV`�����jRS7W UVjRl=Q c MPK ^ U jRe�WVSVM ]R] QTS=l=Q qsr�Z KNMPUVl U � r M qsr
Z S7Q Z dØSVQ ZR^ ��ORQTS7�+��j ��QTSpek`Nd�¨ ¦§SVM ]�] QTS7U y � r M qsr qÒZ K�_�QãUVQ�QTK Z U Z U'��Q q M Z d c MØK ^ jRe ZAq WmMñO�Q
l Q qsr�Z KNMØU7l=U y�qÒZ K�_�Q�`NUVQ ^ WVj UVM ] K Z daW r Q�SVQCB�`NQTUpW�jAe Z � � G j���QTS Z WmMØjRK�Wmj W r QfekQ ^ Q�S Z WVMØj�K
d Z �RQTS�¨ ¦ r Q WmQTS7l WVSVM ]R] QTSfMPUfjRe WVQTK `NUVQ ^ MPK�W r Q q j�K�WmQ ´ WLjRe§S7QTd Z WmMØjRK Z d ^�Z W Z _ Z UVQ Up��U7WmQ�l=U
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� r Q�SVQ�WmS7M ]�] QTSVU-l Z �u_�Q ^ Q 2�KNQ ^ j�K ^�Z W Z _ Z UVQ�j���QTS Z WmMPj�KNU�dPM c Q�MØKNU7QTS7W y `�� ^�Z WmQ y ^ QTdPQ�WVQ y
j�S�U7QTdPQ q W Z U�ekj�dPdØj�� UT�
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hiK q j�K�WmS Z U7W y Mñe�W r Q `aK ^ QTS7dP��MØK ] 6 zFE � MØU Z K ZRq WVMPORQ j�KNQ � r M qsr UV`�����j�SpWmU �"687 �¥SV`NdPQTU
W r Q qTZ UVQ MPUãWVSVMñO�M Z d�¨ �LQTS7Q y W r Q�Q ´ MPU7WVMØK ] dPj qTZ d��"687 �¥SV`NdPQ�l Q qsr�Z KaMØUVl qTZ K)_�Q�`NU7Q ^÷Z U
^ Q�U q SVMØ_�Q ^uZ _�jYO�QR¨
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SV`adØQ D r QTSVQA�2� ��� 
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hiKuW r MØULUVQ q WVMØj�K y ��Q�Q ´ Q�l(�Nd Z SVMPdP��U r j�� r j�� ZRq WVMPORQ'MPK�WVQ ] S7MPWi� l Z MØK�WVQTK Z K q QãMØK Z K ZRq WmMñO�Q�ekQ ^ �
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ZRq WmMPORQ ekQ ^ Q�S Z WVQ ^ ^�Z W Z _ Z UVQ ekS Z l=Q �¤jRS c ¨
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5 ��BED ����� MØU Z K j�_ M Q q W �¥j�SVMPQTK�WmQ ^ ^NZ W Z _ Z UVQ BED�� � r M qsr _�QTdPj�K ] U�Wmj Z KNjAW r Q�S ^ Q�� Z S7Wml QTK�W
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�NS7Q�O�MØjR`NU UVQ q WmMPj�K>¨
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K�`Nl#_�QTS�¨�hiKuj�S ^ QTSfWVj SVQ Z dØM���Q UV` qsr�Z�q j�KNUpWmS Z MØK�W ZR^ QCB�` Z WmQ�dP� y ��Q qÒZ K `NU7Q ZRq WmMñO�Q l Q qsr �
Z KaMØUVl U � r M qsr�Z S7Q�SVQ��NSVQ�UVQTK�WVQ ^ MPK÷W r Q ZRq WVMPORQ ekQ ^ Q�S Z WVQ ^ ekS Z l Q���j�S c Z U�ekj�dØdPj � U���b�j�S
Q ZRqsr 6 zFE � � r M qsr MØU Z ��Q q WmQ ^ _���W r Q MØK�WmQ ] SVMñWi� q j�KNUpWmS Z MØK�W Z dØj qÒZ d§SV`NdPQ�l Z K ZR] Q�S-ekj�S
U7`���Q�S7O�MØU7MØK ] l Z KNM$�N`Nd Z WmMPj�KNU j�K W r Q q jRSVSVQ�U'��j�K ^ MPK ] Z W7WmSVMP_N`aWVQ7D U K MØU q S7Q Z WVQ ^ ¨�[uj�S7QTjYO�Q�S y
Z W W r Q�ekQ ^ Q�S Z WVMØj�K&dØQÔO�Q�d@W r Q�SVQ MØU Z�] dØjR_ Z d@S7`NdØQ�l Z K ZR] QTS � r M qsr MPU�WmSVM ]�] Q�SVQ ^ _���W r QTUVQ
dPj qTZ d@SV`adØQ l Z K ZR] Q�SVU � r QTK UV` qsr�Z l Z KNM��a`Nd Z WVMØj�K�j���Q�S Z WVMØj�K$MPU'S7Q B�`NQTUpWmQ ^ dØj qÒZ dPdP�R¨ hiK
W r MØU qÒZ U7Q y W r Q ] dPj�_ Z d�S7`NdØQ\l Z K ZR] QTS r�Z UÆWmj qsr Q qsc � r QÔW r Q�SfW r MPU¤j���QTS Z WmMPj�K=O�MØjRd Z WVQTU�W r Q
] dPj�_ Z d2MPK�WVQ ] S7MPWi�R¨\hiK qTZ UVQ#jAe Z O�MØj�d Z WmMPj�K�W r Q#dPj qTZ d2j���QTS Z WmMØjRK r�Z ULWmj _�Q�S7Q M Q q WmQ ^ ¨�b�j�S
W r�Z W yNZ ] dPj�_ Z d9�"687 �iS7`NdØQ qTZ K dØj�j c dPM c Q Z U�ekj�dØdPj � U��
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Q�K�WVQTS �NSVMPUVQ Z W�W r Q�U Z l Q WVMØl QR¨§¦ r Q ekj�dØdPj � MPK ] �"687&�iSV`adØQ y ekj�S Q ´aZ l(�adØQ y�] ` Z S Z K�WVQTQ�U�W r�Z W
j�KadP� Q�l(�adØjY��Q�QTU qÒZ K _�QãMPK�O�j�dñO�Q ^ MØK�W r Q �NSVj M Q q WVU\jRe§W r QãQ�K�WmQTS �NSVMPUVQA¨
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4�¨Lb�`NSpW r Q�S q j�KNUpWmS Z MØK�WmU�� E �,`aUVMØK ] �"687 �¥SV`NdPQTU ��Q Z S7Q Z _NdØQ WVj	S7Q Z dPM��TQ Z SV_NMñWmS Z S7� q j�K��
UpWmS Z MØK�WmU�¨$��U ��Q q M Z dØdñ� y ��Q qÒZ K�U'��Q q Mñe � WVQTl%��j�S Z d q j�KaU7WmS Z MØK�WVU y QR¨ ] ¨�MPK)j�S ^ QTSãWmj�l j ^ Q�d
ZR^ l=MPUVUVMP_NdØQ�WVS ZRq QTU\jRe Q�ORj�dØ`�WmMØjRKujRe�W r QãekQ ^ Q�S Z WVQ ^ ^�Z W Z _ Z UVQR¨Lb�j�S MØKaU7W Z K q Q y MPK�j�`NSLU q Q �
K Z SVMØj ��Q�l Z � U'��Q q MPe ��W r�Z W2W r Q�Q�K�WVQTS �NSVMPUVQ�ekj�SV_NM ^ U WmjLU7W Z S7W§l j�SVQ@W r�Z K12NO�Q�KNQ�� �aSVj M Q q WmU
��QTS���Q Z ST¨
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!�`NS��NSVj
��j�U Z d�ekj�S�MØK�WmQ ] SVMñWi�#Q�Kaekj�S q QTl QTK�WfMPK Z ekQ ^ QTS Z WmQ ^9y�r QÔWmQ�SVj ] Q�KNQTjR`NU�ekS Z l=Q �¤jRS c MPUÆ_ Z UVQ ^
j�K�W r Q�M ^ Q Z Wmj-_aSVMØK ]\ZAq WmMñO�QÆl=Q qsr�Z KNMPUVl UoMPK�WmjODkWVM ]�r Wmdñ� q jR`��NdØQ ^
K ekQ ^ Q�S Z WVQ ^#^NZ W Z _ Z UVQÆU7��U7WVQTl UT¨
¦ r Q ZRq WVMPORQ'S7`NdØQ � Z S ZR^ M ] l c KNj�� K�ekSVjRl ZRq WVMPORQ ^�Z W Z _ Z UVQTULMØU Z ��j���QTSpek`Nd4� Z � ekj�S U'��Q q Mñe ��MØK ]
MØK�WVQ ] S7MPWi� q j�KaU7WmS Z MØK�WVU Z K ^ Q�Kaekj�S q MØK ] W r Q�lu¨ �óQ r�Z ORQ�U r j�� K,MØK � r M qsr � Z � ZRq WVMPORQ SV`NdPQTU
qÒZ K
_�Q Z ���NdØMPQ ^ MPK
b zFE ��U�ekj�S ] dØj�_ Z d q j�KNU7WVS Z MPK�W�l Z MØK�WmQ�K Z K q QR¨ !�`NS Z ���NSVj ZAqsr SVQTU ��Q q WVU
W r Q#dØj qÒZ d Z `aWmj�Kaj�l�� jRe W r Q q jRl(��j�KNQ�K�W ^�Z W Z _ Z UVQ'U7��U7WVQTl U Z U-l�` qsr$Z U ��j�U7UVMØ_adØQ y QTU ��Q q M Z dØdñ�
_��$`NUVMPK ] MØK�WmQ ] SVMñWi� l Q qsr�Z KaMØUVl U�j
��QTSVQ ^ _���W r QTl ¨�!�_�O�MØj�`NU7dP� y �NS7QTU7QTS7O�MPK ] dPj qTZ d Z `aWVj�KNj�l'�
Z K ^ QTK�ekj�S q MØK ] ] dPj�_ Z d q j�KNUpWmS Z MØK�WmU S7Q��NS7QTUVQ�K�W-W ��j q jRK�WVS Z Sp��SVQCB�`NMØS7QTl QTK�WmU�¨�¦ r Q�SVQÔekj�SVQ y�] dØj�_ Z d
MØK�WVQ ] S7MPWi� q j�KNUpWmS Z MØK�WmU-U r j�`ad ^ _�Q�`NUVQ ^ j�KadP� MØK Z ��QTdPd�W r jR` ]�r W j�`aW Z K ^ SVQ�U7WmS7M q WmQ ^ � Z � Z K ^
W r Q q j�SVS7QTU ��j�K ^ MØK ] ] dPj�_ Z d>� 687&�iS7`NdØQ�ULU r j�`Nd ^ _�Q ^ Q�UVM ] KNQ ^ O�Q�S7� qÒZ SVQ�ek`adØdP�R¨

7-U ekj�`NK ^�Z WmMPj�K#ekj�S ] dPj�_ Z d�MØK�WVQ ] S7MPWi�#Q�Kaekj�S q QTl QTK�W y�Z b zFE ��l#`NU7WÆU7`�����j�S7W Z K Z ���NSVj��aSVM Z WmQ
WmS Z KNU ZRq WVMØj�K�l j ^ QTd � r M qsr Z dØdPj � U�W r Q q j
�iQ ´ MPU7WmQ�K q Q�jRe§dPj qTZ d Z K ^ ] dØj�_ Z d DkekQ ^ QTS Z WmQ ^
K WmS Z KNU ZRq �
WmMPj�KNU�¨�7\KNjRW r QTS-MPl(��j�SpW Z K�WLMØU7UV`NQ#MPULW r�Z W\W r Q Z S qsr MñWmQ q Wm`aSVQ#jRe�W r Q�b zFE � r�Z U\Wmj�_�Q'j���Q�K UVj
W rNZ W�MñW�MPU ��j�U7UVMØ_adØQ�Wmj ZA^N^ �AS7QTl jIORQ&6 zFE ��UoMØK�Wmj �4ekSVj�l Z b zFE ��j�S§WVj-MPK q dP` ^ QÆKNQ��÷WmS Z KNU ZRq WVMØj�K
l Z K ZR] Q�SVU � r M qsr S7Q Z dPM���Q l=j�S7Q UVj�� r MØUpWmM qTZ WmQ ^ WmS Z KNU ZRq WmMPj�K � Z S ZA^ M ] l UT¨

E QTU7M ^ Q�W r Q ^ Q�ORQTdØj
�Nl=Q�K�W jRe Z �aSVjRWVjRWi����QfUp��U7WmQ�l�ekjRSoO Z dØM ^�Z WVMØK ] j�`NS Z ���NS7j ZRqsr MPK1�NS ZRq WVM q Q y
W r QTSVQ Z SVQ�UVQÔO�Q�S Z d jRW r QTS B�`aQTU7WVMØj�KaU Z K ^ �NSVjR_NdØQ�l=U ��Q Z S7Q ] j�MØK ] Wmj ��j�S c j�K>¨1!�KNQ �NS7j�_NdØQ�l
MØU�W r Q ^ QTS7MPO Z WVMØj�K jRe dPj qTZ d�� 687&�iS7`NdØQ�U�ekSVjRl ] dØj�_ Z d�� 687&�iS7`NdØQ�UT¨ 7 ] dØj�_ Z d�� 687&�iS7`NdØQ\SVQ�ekQ�SVS7MØK ]
Wmj Z q j�l%��j�U7MPWVQ�Q�ORQTK�W r�Z U�WVj�_�Q�U7`N_ ^ MPO�M ^ Q ^ MØK�U7Q�O�Q�S Z d dPj qTZ do� 687&�iS7`NdØQ�U y ekj�S\MØKNUpW Z K q Q�j�KNQ
dØj qÒZ d@�"687 �¥SV`NdPQTU ekj�S�Q ZRqsr dØj qÒZ d�Q�ORQTK�WÒ¨=hiKójR`NS Z ���NS7j ZRqsr>y W r Q jRKNdP� �N`NS'��j�U7Q jAe¤W r QTUVQ dPj qTZ d
�"687 �¥SV`NdPQTU#MPU'Wmj�U7M ] K Z dÆW r Q j qTq `NSVS7QTK q Q�jRe Z U'��Q q M 2 q dPj qTZ dÆQ�O�Q�K�W�Wmj W r Q�ekQ ^ Q�S Z WVMØj�K d Z ��Q�ST¨
!�_�O�MPj�`NU7dP� y dØj qÒZ d@Q�ORQTK�WmU qTZ K _�Q q j�l%��j�UVMñWmQ Q�ORQTK�WmUãW r Q�l=U7QTdPORQTU�¨�¦ r QTS7Q�ekj�S7Q y W r Q ^ QTS7MPO Z WmMPj�K
jRe�dØj qÒZ d@� 687&�iS7`NdØQ�U�ekS7j�l ] dPj�_ Z doj�KNQ�Uãl�`NU7Wã_�Q ^ j�KNQ O�QTSp� qÒZ S7Q�ek`NdPdP�R¨�hiK ZR^a^ MPWVMØj�K y W r Q�SVQ MØU
Z K&MØK�WmQ�SVQ�U7WmMPK ] B�`NQTUpWmMØjRK � r QÔW r Q�S � Z S7WVUãjAe�W r Q ] dØj�_ Z d q j�K ^ MñWmMØjRK D MØK�W r Q ] dØj�_ Z d@�"687 �¥SV`NdPQ K
qÒZ Kó_�Q ^ QTdØQ ]�Z WVQ ^ Wmj dØj qÒZ d �"687&�iSV`adØQTU�¨=¦ r QTSVQ�_�� y ��Q q j�`Nd ^ W ZRc Q UVj�l Q jRe¤W r Q dØj ZA^ j3��W r Q
ekQ ^ QTS Z WmMØjRKãd Z ��QTS�¨��LQ�ORQTS7W r QTdPQTU7U y W r QTS7Q Z S7Q UVQ�l Z K�WVM qÒZ d��NSVjR_NdØQ�l=U _�Q qTZ `NUVQ�W r QÆdPj qTZ d q j�K ^ MñWmMPj�KNU
Z S7QãQÔO Z dØ` Z WmQ ^ Z W Z KNjRW r QTS MØKNUpW Z K�W jRe§WmMPl=QA¨

7-KNjAW r Q�S O�QTSp� MPl(��j�S7W Z K�W B�`NQ�U7WmMPj�K
MØU�SVQTd Z WmQ ^ Wmj)W r Q ^ Q�UVM ] K
jRe ] dØjR_ Z dLMØK�WmQ ] SVMñWi� q j�K��
U7WVS Z MPK�WmUT¨�¦ r Q ^ Q 2�KNMñWmMØjRK=jRe ] dØjR_ Z dNMPK�WVQ ] S7MPWi� q j�KNUpWmS Z MØK�WmU r�Z U�Wmj'_�Q ^ j�KNQ O�Q�S7� qÒZ SVQ�ek`adØdP�R¨�¦ r Q
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SV`adØQ ^ Q�UVM ] KNQTS�l�`NU7W _�Q MØKaekjRSVl Q ^ Z _�j�`aWfW r Q Q ´ MPU7WmMPK ] dØj qÒZ d�MØK�WVQ ] S7MPWi� q j�KNUpWmS Z MØK�WmU MPK�j�S ^ Q�SfWmj
Z O�j�M ^ `NKNKNQ q Q�UVU Z SVMØdñ��S7Q ^ `aK ^�Z K�Wmdñ� ^ Q 2�KNQ ^&q j�KNUpWmS Z MØK�WmU y2Z K ^ W r `aU Z ORj�M ^ MØK ] l�`NdPWVM��NdPQ qsr Q qsc U
jReoj�KNQ Z K ^ W r Q�U Z l=Q q j�KNU7WVS Z MPK�WÒ¨�7-KNjAW r Q�S\MPl(��j�S7W Z K�W Z U ��Q q W\MØUfW rNZ W W r Q�SV`adØQ ^ QTU7M ] KaQTS r�Z U
Wmj q j�KNUVM ^ QTS�W r Q q jRdØd Z _�j�S Z WmMPj�K jRe ] dØj�_ Z d Z K ^ dPj qTZ d�MPK�WmQ ] SVMPWi� q jRKNU7WVS Z MPK�WVU�MØK�j�S ^ QTS�WVj Z ORj�M ^
q jRK�WVS ZR^ M q WVj�S7� ZRq WVMØj�KNU�¨
¦ r QTU7Q Z SVQ�j�KNdP��W ��j�jRe�U7Q�O�Q�S Z d�MØl%��j�SpW Z K�W �NS7j�_NdØQ�l=U �¤Q Z SVQ#MPK�O�QTUpWmM ]�Z WmMPK ] ¨\b�j�SLW r MØU �¤Q

r�Z O�Q M `NUpW�UpW Z SpWmQ ^�Z �NSVj M Q q WÆMPK�� r M qsr �¤Q&� MØdPd��N`aWÆj�`aS M ^ Q Z U�jRe ] dØj�_ Z daMØK�WVQ ] S7MPWi�#l Z MPK�WVQTK Z K q Q
ekj�S ekQ ^ QTS Z WmQ ^ ^�Z W Z _ Z UVQ U7��UpWmQTl U�MPK�Wmj �NS ZRq WmM q QR¨=¦ r MØUãMØK�WVQTS ^ MØU q M��NdPMØK Z S7� �aSVj M Q q W ^ Q Z dPU � MñW r
W r Q �NSVjR_NdØQ�l jRe q j�j���QTS Z WmMñO�Q ya^ MPU7WmS7MØ_N`�WmQ ^ �Nd Z KaKNMØK ] jRe2e ZRq WVj�SVMPQTU�¨�6¤`NSVS7QTK�Wmdñ� y�Z d Z S ] Q-K�`Nl#_�QTS
jRe U7jRe W � Z SVQ-WVj�jRdØUÆdØM c Q 687 z U7��U7WVQTl UfMØUÆ`NU7Q ^ MØK=UV` qsr Z �Nd Z KaKNMØK ] �NSVj q Q�UVU�¨ ¦ r QTU7Q�Wmj�j�dØU q j�l Q
Z dPj�K ] � MñW r ^ M$��QTSVQ�K�W ^�Z W Z _ Z U7Q�U7��UpWmQTl UED jRS y Q�O�Q�K �¤j�S7UVQ y � MPW r W r Q�MØS�j � K ^NZ W Z l Z K ZA] QTl QTK�W
U7��UpWmQTl U K jRS�j
��QTS=MØK�WmQ�S7e ZRq QTU�WVj ^ M$��QTS7QTK�W ^NZ W Z _ Z UVQ Up��U7WmQ�l=U�¨ z `NQuWVj W r MØU r Q�WmQ�SVj ] QTKNQ�MPWi�
��¨ ST¨ WÒ¨ ^�Z W Z l Z K ZA] QTl QTK�W y�Z ekQ ^ Q�S Z WVMØj�K jReoW r Q ^�Z W Z _ Z UVQãU7��UpWmQTl U-_�QTMPK ] MØK�O�j�dñO�Q ^ MØULKNQ�Q ^ Q ^
ekj�S2MØl%�NS7jIO�MPK ] Q�� q MPQTK q � Z K ^ S7QTdØM Z _NMPdØMPWi�LjRe�W r Q"�Nd Z KNKNMPK ] �NSVj q Q�UVUT¨���` qsr�Z ekQ ^ Q�S Z WVQ ^#^NZ W Z _ Z UVQ
U7��UpWmQTl q jR`Nd ^ _�Q Z K M ^ Q Z d�_ Z U7MØU�ekj�SÆMØl%�NdØQ�l=Q�K�WVMØK ]ãZ �¤j�S c # j��DUp��U7WmQ�l ekjRSÆe ZRq Wmj�Sp�%�Nd Z KaKNMØK ] ¨
� dØj�_ Z d q j�KNUpWmS Z MØK�W#l Z K ZA] QTl QTK�W Z K ^ MPK�WmQ ] SVMPWi�$l Z MPK�WVQTK Z K q Q Z SVQ Z _NU7j�dØ`aWVQTdñ�$KNQ q QTUVU Z S7�óekj�S
W r MØU Z ���adØM qTZ WmMPj�K Z S7Q Z MØK,j�S ^ QTS WVj ZR^ Q B�` Z WmQTdñ�
l Z K ZR] Q W r Q ^�Z W Z � r M qsr MØU �NS7j ^ ` q Q ^ _��
UVQÔO�Q�S Z d ^ QTU7M ] KNQ�SVU D Q�K ] MØKaQTQTS7U KãZ W�W r Q U Z l Q WmMØl Q Z K ^ � r M qsr MØU r M ]Rr dP��MPK�WmQTS7SVQ�d Z WVQ ^ ¨�b�jRS Z
�NS7jRWmjRWi����QuMPl(�adØQTl QTK�W Z WmMPj�K�jRe j�`aS ZAq WmMñO�Q ekQ ^ Q�S Z WVQ ^ ^NZ W Z _ Z UVQ U7��U7WVQTl ekS Z l Q���j�S c �¤Q Z SVQ
q j�j���QTS Z WmMPK ] � MñW r 6 ZR^ d Z _
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