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no[vVWÝRQRE*UWAHr*aZG�r*I�ITUWMRAH[�ae]qE*V ô � ý�h�ý)i ÷ Ï¬J.AD]_Qvr*ITUWU_EsV_Ý�IT[RMRAD[Rß"SR[RAÒ]kr*I�ITUWMRAH[�ae]qE9ÑZE*rz]qITUWV
ô q|¸ý qh¬ý qi ÷ Ï^Ó�IZU.a�ÑZE*rs]_ITUBá�E*GDM�t J.AD]_Q!r*ITC�Ý�IZ[RE*[¸]qV ô j ñ ý j�k ý j#l ÷ Ï

Ç õ8t ä q| ºñµúTû ü k , ââ k ô j�l V_AD[ph ÷ C â)ý[þâ l 3 ø qh , ºñàúTû ü k â)ý ðâ l C ºñ ââ ñ ô � j�l ÷ 3
ø qi ºñ , ââ ñ ô � j#k ÷ C â)ý ðâ k 3

aZ[^M!Ó�IZU9a"VWr<aZGHaZUká�E*GDMEÊ ô � ýoh¬ý)i ÷Ç � Ê ä j� ¸ �¸ � � ô � Ê ÷ ø j� � V_AD[ªh ¸¸ h�ÿ V_AD[Íh ¸ Ê¸ h�� ø j� � V_AD[ � h ¸ � Ê¸ i � 6
�bu�¦¶��²±�9·���¢ � u�� �K� ��uÿ¾,� ³ {\| ¾�|K��²��-� � ³ {¬u��T{
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aZ[RMóV_ADC7ADGâaZUWAHGDhgÓ�ITU�]qQ^EvAH[RrsAHMREs[\]�$�S¬Þ�Ü~@BQREv]qADC7Eàa<ÑTE*U_aZßTAD[RßºÓ aZrs]_ITU_V
r<aZ[RrsE*G«AH[v]_QREÌUqac]_AHI�aZ[RMv]_QREÌU_E*VWSRGD].Ó�ITGDGHIlJ.V*Ü

ô ã ÷ ò�7 C7aZU	9\VWü2@BQ^E�VWr<ac]W]qEsU_E*U%ac]b·í;%EzÞ¬Ý�EsU_ADE*[RrsE*VÌ]qQRE�AH[^r*AHM^E*[¸]bá�E*GDMºJ.AD]qQ
a�ÝRQRaZV_E"Ó aZrz]qITUbMRA��OEsU_AD[RßvÓ�U_ITC ]qQ�ac]�ae]�]_QRE�ITU_ADßTAH[�ã\hÉ��� � ë � 
�A 6 nµ]_V�UWE��
V_Ý�IT[RV_E�J.ADGHG�]qQ^E*U_EzÓ�ITU_E�aZGHVWIvaZr��\SRADU_E»]_QRAHV9ÝRQ�aZVWE»Ó aZrz]qITUsÜbÔ�AT9ZEzJ.AHVWE»]qQRE
ÝRQ�aZVWEºac]�]qQREgMREs]_E*rs]_ITUàIcÓ,]qQREgr*ITC�Ý�IT[RE*[¸]7V_r*ac]_]_E*U_EsM ã¸hÿ]_QRAHV7V_r*ac]'�
]qE*UWE*U
aZr��\SRADU_E*V9a�Ó�S^UW]qQ^E*U.Ó aZrs]_ITU�� ��� å�
 � 
�A r*IZC7Ý�acU_E*M�J.AD]_Q�J.Q�ae]
JLITSRGHM
Q�a<ÑTE�ã�E*Es[öU_E*rsE*AÒÑTE*M~Ó�UWITC a�VWr<ac]W]qE*UWE*U"ae]%]_QREàITUWAHßTAD[�Ü * I�]qQRE�Ý^Q�aZV_EIZÓ;]qQRE»r*IT[¸]qUWAHãRS¬]qAHIZ[g]qI7�
���8ADV
C�I¬MRAÒá�E*Mgã¸h8aZ[�IKÑZE*U_aZGHG«Ó aZrs]_ITUH� � @ � 
�A Ï
V_I�]_Q�ac]�]qQRE7E*GHEsrs]_U_AHr�r*IZC7Ý�IT[REs[\]»IZÓk]_QREàVWr<ac]W]qE*UWE*M~á�EsGHM AHV�� ; ����@ � 
�A
]qAHC�E*VLJ.Q�ac]kJÁaZVB]qQRE
r<aZVWE,Ó�ITUBa�V_AD[RßTGDE,V_r*ac]_]_E*U_EsU.ac]k]_QREbITU_ADßTAH[OÜ * AD[Rr*E]qQRE"MRA��OEsU_Es[\]_AâaZG�r*UWITV_V^�oVWE*rs]_AHIT[�AD[\ÑZITGDÑZE*V,]_QRE�V	�\S�acU_E"C�I¬MRS^GHSRV9IZÓ2]qQRADV*Ï
]qQRE7U_E*VWSRGD]%AHV%aZV%ßTADÑZE*[�Ïx[�aZC�E*GDhº]_I�C�S^GD]qADÝRGDhg]qQRE�U_EsV_SRGÒ]»Ó�ITU%agVWAH[RßZGHE
V_r<ae]_]qEsU_EsU9ã¸h�]_QREÌVW]qUWSRrs]_SRU_EÌÓ aZrz]qITUsÜ

ô r ÷ ò�7 CàaZU'9\VWüeÆ�IZU F V_r*ac]_]_E*U_EsU_VsÏZ]qQRELV_SRC�ßTAÒÑTEsVÕMRADU_E*rz]qGÒh,]qQ�ae] > ô Y ÷ ä F � ÜÆ�IZULa�GâaZUWßTE.[\SRC�ã�E*UdIZÓ�U_aZ[RMRITC�GDh4�µMRAHVp]qU_ADãRS^]_E*M�V_r*ac]_]_E*U_EsU_VsÏ¬]qQ^E9ÝRQRaZV_EsV
IZÓ�I0�R�µMRAâacßTIT[�aZGT]_E*UWC7V0AD[»]qQ^EBV_SRC ô ITã¬]çaZAD[RE*M�Ó�UWITC�EzÞ¬Ý�aZ[RM^AH[RßbITS¬]0]qQREC7I�MRSRGDSRV«V	�\S�aZUWE*M ÷ J.ADGHG¸r*aZ[Rr*EsG¬E Þ¬r*E*Ý¬];r*GDITV_E2]qI±]qQRE2Ó�ITUWJÁaZUWM�MRAHUWE*rz]qAHIZ[�ÏÝRU_IlÑ�AHMREsM�]_Q�ac] � � � KMIJI�jTÜ2@BQRE*[+> ô � ÷�� F Ü

ô M ÷ ò�7 CàaZU'9\VWüdno[öa!r*UWh�Vp]çaZG Ïx]qQ^E*U_EàaZU_E�Ý�E<a09\V»AD[¯]_QREàVp]qUWSRrs]_SRU_E�Ó�SR[Rrs]_AHIT[
aZU_ITS^[RM ¡�K ä Y^ýçP / ý .0/ ý 6°6�6 ý0AHEvJ.QREs[ù]qQ^E��ÁU_aZßTß¯r*IT[^MRAD]_AHIT[óAHV"V_ac]qADV��
á�E*M�Ï0aZ[RM ]_QRE*[É> ä F � Üv@BQRE7[\SRC�ã�E*U�IZÓBÝ�E<a09\V»ADVÌGHAHC�AD]_E*Mºã¸h�]qQRE
CàaeÞ¬ADC�SRCÅÑcaZGDSRE�J.Q^AHrçQ ¡�Kºr<aZ[¤ac]_]qaZAH[�ÏB¡�K�� P 
 K�ÏxV_Ig]_Q�ac]�ac]»GDIT[Rß
Jka<ÑTEsGHEs[RßZ]qQ^V�IZ[RGDh�]qQRE%Ó�ITUWJÁaZU_MºÝ�E<a�9gI�r*rsSRU_VsÜ%@BQRADV,Q�aZV,aàJ.AHM^]_QºMRE��
]qE*UWC7AD[RE*M¯ã¸hÉ¡�� P / ú�F K�Ï�r*IZU_U_EsV_Ý�IT[RMRAD[Rßg]_IgVWr<ac]W]qEsU_AH[^ß8aZ[RßZGHE*VÌGDE*V_V
]qQ�aZ[ùITU"IZÓ
ITU_MREsU���ú��BÏLJ.Q^E*U_E�� AHV�]_QRE�GHAH[^E<aZU"VWATr*E!IZÓ9]qQRE!rsUWh�VW]qaZGîÜ
ô no[vE<acrçQ�M^AHU_Esrs]_AHIT[�IZ[RE
á�[RM^V§> ô � ÷ ä úTû ü æ Ù��! #"%$ �'&úTû ü æ Ù( #"%$ �'& þ^]qQ^AHVLÓ�IZU_C�SRGHa%ADVk[RIZ]U_E��\SRADU_EsM�Ó�ITUkÓ�S^GHG�C7aZU	9\VsÜ ÷
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P ô a ÷ ò�7 CàacU	9\VWü � EÌQ�a<ÑTE
Ç ä Ç õºt ä q| j� V_AH[ph ¸¸ h�) m ô jnCörsITVoh ÷.0/ � * ä m.0/ � � q|\ý

J.QRE*UWEÌJLEÌQ�a<ÑTEÌSRVWE*M!]qQRE,Ó aZrz]k]qQRac] � j#l ADVkAH[^MRE*Ý�E*[RM^E*[¸]±IZÓ � Ó�ITUÁ]_QRAHVÝ�IZ]_E*[¸]qAHaZGîÜ
ô ã ÷ ò X�CàaZU'9\VWüd@BQRAHV�AHVb]_QRE7C7aZßT[^Es]qADr�á�E*GDM Ó�ITU�a�CàaZßZ[REs]_AHr"C�IT[RITÝ�ITGHE"IcÓ

rçQ�aZU_ßZE m ÏRVWAD]_E*Mgac]B]qQREÌITUWAHßTAD[�Ü
ô r ÷ ò8� CàacU	9\VWü * AH[RrsE

³ & u³ ä � m s | ô±~ ÷.0/ � � § & ô § õg| ÷ ä Y
SRV_AD[Rß7]_QRE»rzh¬rsGHADr%ADMRE*[¸]qAÒ]oh�Ó�ITU.]qQRE�]qUWAHÝRGDEbÝRU_I�MRSRrz],AH[!]qQ^E»GâacVW]±VW]_E*Ý�Ï�AD]
Ó�ITGHGDIKJ.Vk]_Q�ac] u5 ä Y¬Ü * E*rsIT[RMRGÒhTÏu� ä�| ô±~ ÷ s § õ § ø � m.0/ � � |»õ ô § õ�| ÷ C � m.0/ ô u|� C | & u|� � | ÷ ä Y^ýSRV_AD[Rß ]qQREóU_EsV_SRGÒ] u� ä y ��+yñ Ü 5 ADV8]qQREóEs[RE*UWßZh IZÓ�]qQREóEsGHE*rz]qUWAHr<acGHGDh
rçQ�aZU_ßZE*M�Ý�aZUp]qAHrsGHEcÏOaZ[^M®�¤AHV±]qQRE�ac[RßTSRGHaZU9C�ITC�E*[¸]qS^C IcÓ;]qQRE"Vph¬Vp]qEsCgÏ
]qQREbá�UWVW].]qEsU_C ã�E*AD[Rß"]qQREbIZU_ãRAÒ]çaZGOaZ[RßTSRGHaZUkC�ITC�E*[¸]qSRC IZÓ«]qQREÌEsGHE*rz]qUWA��
r<aZGDGDhgrçQ�aZU_ßZE*M¯Ý�aZUW]_AHrsGHEZÏ�aZ[RMº]qQRE�VWE*r*IZ[RM¯]_E*UWCÅ]qQRE�ac[RßTSRGHaZU,C�ITC7Es[��
]qSRC£AD[v]qQREÌE*GDE*rz]qU_IZCàaZßZ[REs]_AHr
á�EsGHMRVsÜ

ô M ÷ ò . CàacU	9\VWü � Q^E*[ § ä Y¬Ïd]_QRE*[ � � � ä ì�,èoé ÏÁaZ[^M aZVWV_SRC�AH[^ß�]_Q�ac]"]_QRAHVAHVª�\S�aZ[¸]qADV_E*M�AH[�Q�aZGDÓ �µAH[¸]qEsßTUqacG�SR[RAÒ]qV.IZÓ �� ô aZV±AHVB]qQ^E%r*aZV_E�Ó�ITU.AH[¸]qUWAH[RVWAHraZ[RßTSRGHaZUBC�ITC7Es[¸]qSRC ÷ Ï¬IT[REÌMRE*UWADÑZE*VB]qQREÌUWE*V_S^GD]<Ü



F9[RVWJLE*U9X ô a ÷ ò X!CàacU	9\VWü 
�ä � úZûeÏ«|7AHVb]qQRE"ÑZE*rs]_ITUÌÓ�U_ITCÅ]_QRE�MRAHÝ�ITGDE�r*Es[\]_E*U�]qIv]qQRE
á�E*GDMgÝ�ITAH[¸]*ÏRaZ[RM�| ä � u2ÏRJ.AD]_Qguöa"SR[^AD]BÑTEsrs]_ITU*Ü

ô ã ÷ ò�7 CàacU	9\VWü � EÌQ�a<ÑTE
Ç ä Ç õºt ä Ç õ ) !��.�/§� 
 ��� å ñ� uöõ�¢ * 6

@BQRE%GDE<aZM^AH[Rß�]_E*U_C£ac].GâaZUWßTE � ADV!��.0/ � ôµÇ � ÷ õ ô u~õº¢ ÷ ä C 
 � !��.0/ � � ô |�õ ô uöõ8¢ ÷_÷ 6
ô r ÷ ò�7 CàacU	9\VWü!-,[REÌQ�acV

� ä û!�� � Ç � � u ä û 
 è !��
jli / � � è � |�õ ô u~õº¢ ÷ � � u ä !�� � èj<i / � � � û � � ¢ � � V_AD[ � h;u2ý

J.QRE*UWE�h"AHVk]_QRE�aZ[RßTGDEbã�Ez]oJÁEsE*[�uöaZ[RMg¢ Ü
ô M ÷ ò�� CàacU	9\VWü/.±E*UWE� 5�4� ä C Ð � & � t ä C !�� � èjli / � û � s �ì Ð VWAH[ � h� � � � VWAH[eh � h � i«ý

J.QRE*UWE!]_QREvV_S^UWÓ aZrsE�AD[¸]qE*ßZUqaZGLAHV�IlÑTEsU"]qQREvVWSRUWÓ aZrsEvIZÓ
a8V_ÝRQREsU_EvJ.QRADrçQ
r*IT[¸]çacAH[RV±]qQRE�Vp]çaZUsÏOac[RM�s ì ä � ¢ � VWAH[p�óAHV±]qQRE%GHEs[RßZ]qQgIZÓ;]qQ^E»r*IZC7Ý�I��
[RE*[¸]ÌIZÓ;]_QRE�MRADÝ�ITGDE%C�ITC�E*[¸]±J.QRAHrçQºITVWr*ADGHGâae]qE*V9aZV½������� z Ü
@BQRE"V_SRUpÓ aZr*EAH[¸]qEsßTUqaZGdAH[ ]qQREàáR[�aZGdEzÞ¬ÝRU_EsV_VWAHIT[óAH[¯]qQREàE��\S�ac]_AHIT[öacã�IlÑTEvE=�\S�aZGHV�0 é� ÏJ.QRE*[RrsE%]_QREÌU_E*VWSRGD]BÓ�IZGHGHIlJ.VsÜ
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Ý�aZVW]àIZÓb]qQ^Egá�EsGHM Ý�ITAD[\] é IT[ù]_QREg]_Uqa£¢WEsrs]_ITUWhùIZÓ,]_QRE�Ý�acUW]qADr*GDE�Ó�UWITC
J.QRAHrçQ aZ[¯AH[e$�S^E*[RrsE�Ý^U_ITÝ�acß¸ac]qAD[Rß!ac]b]_QRE�V_Ý�E*E*M IZÓLGHAHßZQ\],U_E<acrçQRE*VÌ]qQRE
Ý�ITVWAD]_AHIT[8·ùac]b]_QRE�]qADC7E"û � ä é � Ü"@BQRE�r*ITUWU_E*VWÝ�IZ[RMRAH[^ß!]_AHC�E � � úZû»IT[
]qQREB]qU_a£¢WE*rz]qITUph"AHV;r*aZGHGDE*M�]_QREBU_Ez]çaZUWMRE*M�]qADC7EcÏ � «T¬a­ ÏTJ.AD]qQ�û ô � C � «°¬a­ ÷ ä ¨�Ü¨�AHV;]_QRE.MRAHVp]çaZ[RrsEBÓ�U_ITC áRE*GHM�Ý�ITAH[¸];]_I%Ý�acUW]qADr*GDEZÏ4¨ ä � ·%Cv| ô è � ÷ � ÏTJ.AD]qQ¨bu ä ·ECö| ô è � ÷ Ü

ô ã ÷ ò i�CàacU	9\VWü � ITU'9�AD[Rß"]qI�GHIlJLE*Vp]
ITUWMRE*UBAD[M¤¤¤ ac[RM�jKú0¨�Ï
��³�´ y ä C ut C Ç ¥

ä C !���¡cû.0/ ô
u¤¨ C ¤¨ � u¨ ÷

ä ¡.�/�1 � û�¨ ô_ô u &½u¤ ÷ u�C u¤ ÷
ô J.QREsU_EàJLE7]qa09ZE�]qQRE�EzÞ¬ÝRUWE*V_VWAHIT[^V"ac]�]qQRE�U_Ez]çaZUWMRE*M¤]_AHC�E ÷ ßTAÒÑ¬AD[Rßv]qQREU_E��\SRADU_EsMgUWE*V_S^GD]<Ü

ô r ÷ ò . CàacU	9\VWü � EÌQ�a<ÑTE
��³�´ y ä j!�� ��³�´ y õºÇ�³�´ y

ãRS^]9u & ��³�´ y ä Y�J.QREs[Rr*EÌ]qQ^E�UWE*VWSRGD].Ó�ITGDGHIlJ.V*Ü
ô M ÷ ò iBC7aZU	9\VWüT@BQRE;Ý�IlJLE*U«UqacMRAâac]_E*MbÝ�E*U�SR[^AD]�VWITGHADMbaZ[RßTGDE0AHV w21w'3 ä º¹ ë » � ¨,��³�´ y � � Ü

no[RV_EsUW]qAD[Rß¶]qQ^E~EzÞ¬ÝRUWE*V_VWAHIT[(Ó�IZU���³�´ y Ï%ßZADÑTEsV w'1w23 ä  æèoé*êâë ºèoé »�4 u� � V_AD[ � h¬Ï
J.QRE*UWEMh7AHV
]_QRE"aZ[RßZGHE»ã�Es]oJLE*Es[ ]_QRE�MRADU_E*rz]qADIT[8IZÓ2]qQ^E»á�E*GDMºÝ�IZAH[¸]baZ[^M
]qQRE"AD[RVW]qaZ[¸]çaZ[REsITSRVbacr*r*EsGHEsUqac]_AHIT[ u�ÿIZÓ;]qQ^E"Ý�aZUW]_AHrsGHEZÜ
no[\]_E*ßTU_ac]qAD[Rßà]_QRAHVIKÑZE*U±V_ITGDAHM!aZ[^ßTGHEsVBßTADÑZE*VB]qQREÌUWE��\SRAHUWE*M�EzÞ¬ÝRUWE*V_VWAHIT[OÜ
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AD].AHVBVp]qU_aZAHßTQ¸]WÓ�ITUWJÁaZU_Mv]_I�M^E*MRSRrsE�]_QREb]oJÁI7E��\S�ac]_AHIT[^V*Ü

ô ã ÷ ò . C7aZU	9\Vpük@BQRADV"U_E��\SRADU_EsV"AH[¸]qEsßTUqac]_AH[Rß�]qQRE�]_E*UWCÆAD[\ÑZITGDÑ�AD[Rßxâ æâ z æ ]oJ.AHr*Eã\h7Ý�aZUp]qVÁ]_I�ãRUWAH[Rß%MRIlJ.[!a%Ó aZrs]_ITUÁIcÓ�C � � Ó�UWITC�]qQRE9EzÞ¬Ý�IT[RE*[¸]_AâaZG Ï^aZ[^M
MRU_ITÝ^ÝRAH[Rß7ã�IZSR[RM�aZUphv]qEsU_C�V
aZVWV_SRC�AH[^ß�]_Q�ac]±]qQREÌá�E*GDMRV,ac[RMg]_QRE*ADU.áRU_VW]
]oJÁI�]qAHC�E,MREsU_AÒÑZae]qADÑZE*VkÓ aZGDG�I0�8]_I r*E*UWIàae].AH[^á�[^AD]ohTÜ

ô r ÷ ò X�CàacU	9\VWü5.±E*U_E�IT[RE�ÝRSRGDGHV�]_QRE!M�ÖmF9GHEsC�ã�EsUW]_AâaZ[óITÝ�E*U_ac]qITU�AD[RV_ADMRE�]qQRE
AH[¸]qEsßTUqaZGLaZ[RMóacrs]qV%J.AD]qQ¤AD]�IZ[�Ê�Ü8@BQ^AHV�ßTEs[RE*U_ac]qEsV�a�MREsGD]ça�Ó�SR[Rrs]_AHIT[
J.QRAHrçQ�AHVk]_QRE*[gAH[¸]qEsßTUqac]_E*MvJ.AD]_Q+��]_I�ßTADÑZE,]qQREÌU_E=�\SRAHUWE*MgaZ[RVWJLE*UsÜ

ô M ÷ ò�7 CàacU	9\VWü.@BQRE�M�Ö F
GDE*C�ã�E*Up]qAâac[ÿIZÝ�EsUqac]_ITU�AHV"AH[¸ÑcaZUWAâaZ[¸]�SR[RM^E*U�]qUqac[RV��
Gâac]_AHIT[RV!ac[RM VWÝ�ac]qAHaZGbU_Ic]çac]_AHIT[RVsÏ,QREs[Rr*E¤]_QRE�Ó�SR[Rrs]_AHIT[ Ê	C�SRVp]�ã�E¤a
Ó�SR[Rrs]_AHIT[öIcÓ±]_QREvV_r*aZGâacU � acGHIT[REcÜ � QRE*[ � Óä Y¬Ï2]_QRE�MREsGD]qa�Ó�SR[Rrs]_AHIT[
MRI¬EsVL[^IZ]dr*IT[¸]qUWAHãRS¬]qE±aZ[RM7IT[RE.Q�aZVLa�Vp]çaZ[^M�aZU_M�V_Esr*IT[^M�ITU_M^E*U2ITU_M^AH[�aZUph
MRA°��E*UWE*[¸]qAHaZG�E��\S�ac]_AHIT[�Ó�ITU � Ê�Ï�J.Q^AHrçQàADVLVWITGDÑZE*M�ã¸h7aZ[àaZU_ãRAÒ]qU_aZUWh"GDAH[RE*aZU
r*ITC�ã^AH[�ac]_AHIT[vIcÓx]_QREb]oJÁI�EzÞ¬Ý�IT[RE*[¸]_AâaZGDV*Ü

ô E ÷ ò�7 CàaZU'9\VWü � QRE*[ �ÕÜ Y^Ï�]qQREs[�]qQRE�jKú � ]_E*UWC MRITC�AH[�ac]_E*V.IT[�]qQRE�GHEzÓ¨]'�
Q�aZ[RM�V_ADMRE�aZ[RM!IT[REÌQ�aZV
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