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c:¼T_�STQ�ÀkQ�ATÆ«_`SåV[CêÀ«¼T_�QBCÏQ�X[Ð¢Æ«V[Æ�QB\^_.À^¼T_7À^AD\«ÈDADX¬_±CT¾`_�Æ�ÀkQBÀ«V¬Æ�À^V¬¾&Æ�¿7_uQ�Æ�AD\�_&SåÈ¢ÐºÀ^¼T_2I X E�b äGVYCTÅ
E�VY\4QBV[\^¾&\kQ�Z]ÀµÁ/½�_&\4À^¼T_ Ê QBÀ:Ý¦QBCTSD_&Æ�Z³Á�\^_`Æ�À:S�A�\^V[CDÅ
�¹E��µd! �ë�L1Á�ÈDV[XY¼�Ð1Ò�¼T_±\�_uQ�Z]À�_&\`Â"�¹E��µd! ,×¹Ò�E�CDS�\$#
Þ±ß¦à�áxâ[Â�ÓuÔ�Ú%�p×�V[C Ó?Ô�Ú%��Â?V[C�Æ^Á�A�À^¼�É:_&Æ«À^_&\^C'&D\�QBCT¾`_BÍec:¼D_:Ý¦QBCTS�_`Æ¦Z³Á�\�_&Æ«À�¾`Á�CTÆ�V¬Æ�À�ÆsÁ�Z(�pã�) Ê Q�Às¿.QB\«V[À^VY¿._
ÇDVYCT_�Æ«ÀkQ�CTSDÆ,É9V[À^¼¤¼T_±V¬Å�¼�À^Æ,\�QBCTÅ�VYCTÅ�Z]\�Á�¿ Ó?Ü2À�Á�Ö�Ü2¿�ÂsQBCTS .pã*) ¾&X[_uQB\«V[CTÅ�Æ�É9V[À^¼¤XYV[CT_`QB\GÆ«V[Ä`_&Æ�Á�Z
À^¼D_�Á�\^SD_&\:Á�ZÌÓuÜ,+4À^Á.Ó?Ü � ¿�Íec:¼T_&\^_&Z³Á�\^_�Â¢À^¼T_<\�_&Å�V¬Á�C7¾uQ�C2È�_<\�_&ÅpQB\^SD_`S.Q�Æ]&w¼T_&À^_&\^Á�Å�_&CD_`Á�ATÆ (�Á/½�_&\4À^¼T_Ó?ÜGé�¿ Ê V¬Å�¼�ÀRÇÏQ�À^¼2ÁBZiÀ«¼T_JI X E�b ä�V[CTÅ,E¹V[\uÍÌL�Á�\^_`Á?½�_±\uÂDQBÆµÀ«¼T_¹Æ^_&CDÆ«V[È�X¬_9¼T_uQ�À Ê AHË�Z]\�Á�¿-À«¼T_9Z³Á�\�_&Æ«À
¾uQ�CTÁ�Ç�Ð�É+Q�Æ�ATÆ«ATQBX[XYÐ�Ã�A�V[À�_<X]Q�\�Å�_�Ò�_BÍØÅ�ÍHE¹CTS�\$#�Þ±ßµà�áxâ[ÂÏÓ?Ô�Ô�Ü�×±ÂpÀ^¼T_¹À^AD\«ÈDADX[_&C�À4À«V[¿7_<Æ^¾uQ�X¬_`Æ:Q�Æ^Æ«ÁH¾±V]QBÀ^_`S
É9V[À«¼�À«¼DV¬Æ<Æ�À^\�ÁBCTÅ È�ATÁ?ÐpQBCT¾±Ð�À�_&CDSD_`S�À^Á#È�_,\�_±X]QBÀ«V[½�_±X[Ð.Æ«¿.QBX[XPÛHÀ^¼�ATÆ&ÂÙVYÀ9V¬Æ9ÇD\^Á�ÈÏQBÈDXYÐ�Æ�Q�Z³_,À^Á.QBÆ^Æ«A�¿._
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�J_&À�QBV[X[_`SWV[C�Z³Á�\^¿.QBÀ^V[Á�C
ÁBC©À«¼T_¤STQBÀkQúQ�¾&ÃpADV¬Æ�V[À^V[Á�C¸Â¹STQBÀ�QåÇ�\�Á¢¾`_`Æ«Æ«VYCTÅDÂGQBCDS Ê V¬Å�¼�À�X¬Á�Å�Æ�Á�Z�À^¼T_
I X EJb äGVYCTÅ,E�VY\�QBV[\^¾&\kQ�Z]ÀµS�AD\^VYCTÅ-��E.��d! QB\�_¹Qu½BQBV[X¬QBÈDX¬_:_&X¬Æ«_&É9¼T_±\�_�Ò/�<V[X¬S�_&ÈD\�QBCTS*ÂTÓ?Ô�Ú�Úp×±Íea4\^V[_ Ê Ð�Â
À^A�\^ÈDADX[_&CT¾&_�¿7_uQ�Æ�AD\�_±¿._±C�À�Æ+Á?½�_±\:À«¼T_ Ê V[Å�¼�À:ÇÏQ�À^¼çÒ�Ó/ã�Ü,é¢¿2×ÌÉ:_±\�_ Ñ XYÀ�_±\�_`S7É9V[À^¼2Q7Ó/ã,é¢¿)¼DV[Å�¼.ÇTQ�Æ^Æ
Ñ XYÀ�_&\`Â¢QBCTS7È�X¬Á¢¾�é Q?½�_&\�Q�Å�_`S2Z³ÁB\4_±½�_±\^Ð�Ó?Ü,é�¿)V[C�À^_&\^½BQBX[Æ`ÍRc¦Á�Q�X[X¬Á?É ¾`Á�¿ ÇÏQB\«V¬Æ«Á�C7É9VYÀ^¼.Å�\�Á�A�CTS7ÈÏQBÆ^_`S
¿7_uQ�Æ�AD\�_±¿._±C¢À^Æ`Â9Á�A�À2Á�Z�À«¼T_�À^AD\«ÈDADX¬_±CT¾`_�Æ«ÀkQ�À^V¬Æ�À^V[¾`Æ�¾uQBX[¾&ADX¬QBÀ�_&S VYC À^¼�V¬Æ�É+QuÐ�Â9ÁBCDX[ÐåÀ«¼TÁ�Æ^_1Z³Á�\ À^¼T_
¾&X[Á�Æ^_&Æ«À�Ç�ÁBV[C�ÀGÀ�Á�Q�¿ V¬¾±\�Á�¿7_&À^_`Á�\^Á�X¬Á�Å�V¬¾`QBX¸À�Á?É4_&\�Ò/0�QBÆ«¼ Þ±ß�à�áxâ[ÂRÓ?Ô�Ú�Ôp×�V[C¤À«¼T_.Ý¦QBCDSD_`Æ,Z³Á�\�_&Æ«À,É4_&\�_
ATÆ«_`S�VYC�À^¼T_�QBCTQBX[Ð¢Æ«V[Æ`Í
E�CÏQ�X[Ð¢Æ«V[ÆJÁ�ZÌÀ«¼T_�\�Q�S�V[Á�Æ^Á�A�CTS�V[CDÅ ÇD\^Á Ñ X[_`ÆJÁBZ � Â Y.Q�CTS �úÒ/��QB\^X¬QBCTÅ�_�QBCTS�a4\^A�À�Æ�QB_&\^À`ÂeÓ?Ô�Ô�.�ÂÙQBCTSÇÏQBÇi_&\^Æ.¾±V[À�_&S À^¼D_&\�_±V[CÙ×�ÇD\^Á/½�V[SD_`Æ.À«¼T_�\^Á�ATÅ�¼�CT_`Æ«Æ�QBCTS%À^¼T_"SHV¬Æ«Ç�X]Q�¾&_&¿7_&C�À7¼D_&V¬ÅB¼¢À7Á�Z�À«¼T_�À^_&\«\kQBVYC¸Í

L�Á�\^_`Á?½�_±\uÂ�Z³ÁBX[X¬Á?É9VYCTÅ À«¼T_`Æ«_�Æ«À«ATS�V[_`Æ`ÂiÀ^¼T_�½�_&\«À^V[¾uQBXe_±Ë¢À�_±C¢À�Á�ZRÀ^¼T_
EGF�ÝRÂÏÉ9¼T_&\^_�L"è,F�V¬Æ¹½�Q�X[V¬S�ÂÏÉ:Q�Æ
Q�Æ«Æ«AD¿7_`SæQ�Æ�!2143 	 3 N65,7 ¿�ÂsQBCTS�Á�CDXYÐ"À^¼D_ Ê V¬Å�¼�À�STQBÀ�Q�VYC�À«¼DV¬ÆG\�QBCTÅ�_#É4_&\�_ Æ«A�È"8�_`¾±À�_`SºÀ�Á�À^¼T_QBCÏQ�X[Ð¢Æ«V[Æ`Í
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csQBÈDX¬_ Ó%: X Á�CDÆ«ÀkQ�C¢À^ÆJATÆ«_`S"V[C�À^¼T_�½BQB\^V¬QBCT¾`_�¿._±À^¼TÁ¢SDÆ&ÍJc:¼T_�ADCT¾`QBX[VYÈD\kQBÀ^_`S�¾`Á�CTÆ�ÀkQBC�À^ÆJÉ:_±\�_�¾�¼DÁ�Æ^_±C
Z]\�ÁB¿ Qu½�Q�V[X]Q�ÈDX¬_�_±Ë¢Ç�_±\^VY¿._±C¢À�QBXG½BQBX[AD_`Æ�Z³Á�ADCTS V[C À^¼D_�XYV[À�_±\kQBÀ«AD\�_êÒ�UWÐ�CTÅpQ�Q�\�S3Þ±ß2à�áxâ�Ò«Ó?ÔpÕ¢Ó/×2QBCTS
�<;�Å�Æ«À«\$;�¿ QBCDSçF¢¿7_`S�¿.QBC�ë=�<;�Å�Æ«À^\>;�¿ Ò�Ó?ÔpÕ Op×^×±Í:c:¼T_
¾`QBX[VYÈD\kQ�À�_`S�¾&Á�CTÆ«À�QBC�À�Æ¹É:_±\�_
¾`QBX¬¾±ADX]Q�À�_`S�Z]\�ÁB¿
À^¼D_1SDQBÀkQ"ATÆ�V[CTÅºQBV[\^¾&\�QBZ]À#Æ«A�\^Z�Q�¾&_ Ê AHË�_&Æ`Í c:¼T_1Æ«ÀkQ�CTSTQB\^S SD_±½�V]QBÀ«V¬Á�CTÆ�Q�\�_1QBX¬Æ«Á"ÇD\�_&Æ^_±C¢À^_`S VYCúÀ^¼T_
ÈD\�Q�¾�é�_±À�Æ`Í ) 
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QBCTS�ÈD\^Á�é�_±C�XYV[CT_&Æ<QB\�_,_&¿ ÇDVY\^V¬¾`QBXÙZ]ADCT¾&À«V¬Á�CDÆ<Z]\^Á�¿ À«¼T_GX[VYÀ�_&\�QBÀ^A�\�_�Í

ÎwC À^¼DV[Æ�Æ^_&¾&À^V[Á�C¸Â¹À^¼T_"À«¼D\�_&_¤é�VYCTSDÆ�Á�Z,½BQB\^V¬QBCT¾&_"¿._±À^¼TÁ¢SDÆ2SD_&Æ^¾±\^V[Èi_`S©QBÈiÁ?½�_�QB\�_¤Q�ÇDÇDX[V[_`S
À^ÁêÀ^¼T_
¿7_uQ�Æ�AD\�_±¿._±C¢À^Æ¦Á�Z¢Æ«ÀkQ�CTSTQB\^S�SD_±½�V]QBÀ«V¬Á�CTÆ*QBCTSGÀ^¼T_±Ð,QB\^_R¾`Á�¿ ÇÏQB\^_`SGÉ9V[À«¼GÀ^¼T_µÆ«A�\^Z�Q�¾&_ Ê A�ËH_`Æ¸¿._`Q�Æ«A�\�_`S
É9V[À«¼�À^¼T_�QBVY\�¾&\�QBZ]ÀuÍ
9¦ð³» 8�üTû�õM� 4#ñ#"¹þ/÷�����ñÙò�4&þ?üTòiþ 4
a:_±Z³Á�\�_
ADÆ«V[CDÅçÒ1.�Q�×¹QBCDSúÒ1.BÈÙ×9Z³Á�\JÈiÁ�À«¼ � QBCTSWYHÂÙÀ^¼T_�¾&Á�CTÆ�ÀkQBC�À�Æ&Â ) 
sÂ ) QGQBCDS ) ^`Â ) �+Z³ÁB\ � Q�CTS Y\�_&Æ«Çi_`¾±À^V[½�_&XYÐ�ÂH¿
ATÆ«À4È�_�SD_&À^_&\^¿ V[CD_`S*ÍRc:É4Á#Æ^_±À�Æ4Á�Z¸½BQBX[AT_&Æ�É4_&\^_JATÆ«_`S2V[C7À^¼DV[Æ4Æ�À^ATSHÐ�Í�c:¼T_J¾&Á�CTÆ�ÀkQBC�À�Æ
V[C7À^¼T_ Ñ \�Æ�À+Æ^_±ÀuÂ�À«¼T_ &wADCT¾`QBX[VYÈD\kQBÀ^_`S7¾`Á�CTÆ�ÀkQBC�À^Æ (kÂ¢É:_±\�_G¾�¼TÁ�Æ^_&C�Z]\^Á�¿�Qu½�Q�V[X]Q�ÈDX¬_<_±Ë¢Çi_&\«V[¿7_&C�ÀkQBXÙ½BQBX[AD_`Æ
Z³Á�ADCDS�V[C�À^¼T_�X[V[À^_&\�QBÀ^AD\^_�ÂÏCÏQB¿7_&XYÐ�À^¼T_�É:_±X[XYëPé�CTÁ?É9C"\�_&Æ«ADXYÀ�Æ�È�Ð1UWÐ�CTÅpQ�QB\^S Þ±ß<à�áxâÌÒ�Ó?ÔpÕHÓ/×+Z]\�ÁB¿=À^¼T_
ä,QBCTÆ^Q�Æ7_mË¢Ç�_±\^V[¿7_&C�À`Â ) 
 � N  A?�QBCTS ) Q � �� A1,1 Ò�Q�S 8�ATÆ�À�_`S%Z³Á�\ � � �� "!p×±Â4QBCTSúÀ^¼ÏQBÀ Á�È�ÀkQBVYCT_`S
È�Ð �<;�Å�Æ�À^\>;�¿6QBCTSêF¢¿7_`S�¿.QBC�ë=�<;�Å�Æ�À^\>;�¿'Ò�Ó?ÔpÕ O�×mÂ ) ^ � N  � !DÍ2c:¼T_7Æ^_&¾`Á�CTSæÆ^_&À`ÂsÀ«¼T_ &�¾uQBXYV[ÈD\�QBÀ�_&S¾`ÁBCTÆ«À�QBC�À�Æ (�Â*É+QBÆGSD_&À^_&\^¿ V[CD_`SçÆ^Á�À«¼ÏQBÀ�Ò/.�Qp×�Q�CTS%Ò1.BÈÙ× Ñ À�À^¼D_#STQBÀkQ.VYC ��E.�µd  )É9VYÀ^¼"À«¼T_�QBV[\^¾&\�QBZ]À
Æ«A�\^Z�Q�¾&_ Ê AHË�Í4c:¼T_G\�_&Æ«ADXYÀ�Æ�QB\�_�XYV¬Æ�À�_`S�VYC�csQBÈDX[_�Ó�ÂTQBCTS�À^¼D_ Ñ À«À�_&S�_&Ã�ATQBÀ^V[Á�CTÆ¹QB\�_GÇDX[Á�À^À^_`S�É9V[À«¼�À^¼T_
��E.�µd  STQBÀ�Q�VYC &�V¬Å�A�\�_#Ó�Í4c:¼T_ Ñ À^À^_`S�\�_`Æ�ADX[À^Æ¹Z³ÁB\ ) 
¤QBCTS ) Q�Q�\�_,¾&X[Á�Æ^_GÀ�Á�À^¼DÁ�Æ^_�Æ^_±X¬_`¾±À�_&S�Z]\�ÁB¿À^¼D_
X[VYÀ�_&\�QBÀ^A�\�_�ÂÏÉ9¼DVYX¬_�À«¼T_
½BQBXYAT_`Æ�Á�Z ) ^GQB\^_
ÃpADV[À^_�S�V�$�_±\�_&C�À`ÍGc:¼DV¬Æ�ÇD\�Á�È�X¬_&¿0É9VYX[XsÈ�_�½¢V[Æ«VYÀ�_`S"X¬QBÀ�_±\V[C�À«¼DV¬Æ9Æ�À^ATS�Ð�Í
9¦ð¬ì ��ñ�� ��ýuí���ü��6� ��þ?÷sñ �
c:¼T_ \�_`Æ�ADX[À^Æ
Á�Z:À^¼T_�Ç�Á?É4_&\�ëwX]QuÉ3¿7_&À«¼TÁHSºQB\^_.Æ«¼DÁ/É9CæV[C &sV¬Å�AD\^_7Ö�É9V[À«¼êÆ«Á�¿._�\�_±X¬_±½�Q�C¢À�Æ«À�QBÀ^V[Æ«À«V¬¾`Æ&Í
c:¼T_&Æ^_,\�_`Æ�ADX[À^Æ<¾uQBC1È�_G¾&Á�CTÆ�V¬SD_±\�_`S1Z�QBV[\«X[Ð Å�Á¢ÁHS2É9VYÀ^¼�Q�Æ^ÃpAÏQB\^_`S1¾`Á�\«\�_&X¬QBÀ^V[Á�C�¾`Á¢_ a ¾±V¬_&C�À&% + � �� B ��Í
c:¼T_�STQBÀkQ7Æ«¼TÁ?ÉNQ X¬QB\�Å�_&\�Æ^¾uQ�À^À�_±\JZ³Á�\¹X]Q�\�Å�_±\ Ê A�Ë1½�Q�X[AT_&Æ`Í�c:¼DV¬Æ<V¬Æ<ÇD\�ÁBÈÏQBÈDXYÐ�S�AT_�À^Á.À^¼D_�Z�Q�¾±À�À«¼ÏQBÀ
À^¼D_�¼T_`QBÀ Ê A�Ë V[Æ Ç�\�Á�ÇiÁ�\^À«V¬Á�CTQBX+À�Á�À^¼T_1À^¼DVY\�S%Ç�Á?É4_&\2ÁBZ�À^¼T_�Á�ÈTÆ«_&\^½�_`S �BQ.VYC!ÒPOpQp×±Í dÌ½�_&CWÉ9¼T_±C
À^¼D_7¾`QBX[VYÈD\kQBÀ^_`S�¾`Á�CDÆ«ÀkQ�C¢À�V¬ÆGATÆ«_`S*ÂeÀ«¼DV¬Æ,V[C�¼T_&\^_&C�À�XYV[¿ V[À�QBÀ^V[Á�C"¾`QBCDCTÁ�À�Èi_._&XYV[¿ V[CÏQ�À�_`S¤QBÆ�Æ�¼TÁ?É9CêV[C
&�V[Å�AD\�_GÖ�Ò�ÈÙ×mÍ
ÎwC�&sV¬Å�AD\^_<Ö�Ò�SÏ×eÆ«¼TÁ?É<Æ4Q�ÈDV]Q�ÆR_±½�_±C.É9V[À«¼#À^¼T_<¾`QBX[VYÈD\kQBÀ^_`S#¾&Á�CTÆ«À�QBC�ÀuÍµc:¼DV[ÆÌV¬ÆÌÇÏQ�\^À^XYÐ�Q�À^À^\«V[ÈDA�ÀkQBÈDX[_

À�Á,À^¼D_�Q�Æ«Æ«AD¿ ÇDÀ^V[Á�C � � ��� � � � � � � � � VYC7À«¼T_¹SD_&\«V[½BQBÀ^V[Á�C Á�Z*_&ÃpAÏQBÀ^V[Á�C�Ò/OpQp×RQBCDS"Ò/OBÈÙ×¹Ò�EJÆ^QBC�AD¿2QHÂÙÓuÔ�Ô%�p×mÍ
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&�V[Å�AD\�_#Ö�:�FH_&CDÆ«V[È�X¬_�¼T_`QBÀ Ê A�Ë¤_&Æ«À«V[¿.QBÀ�_&S"È¢ÐçÀ«¼T_�ÇiÁ/É4_&\�ëwX¬Q?ÉN¿7_&À^¼DÁHS*ÂµÒPOpQp×�Z³Á�\#ÒPQp×�QBCDS Ò³ÈÙ×GQBCTS
Ò/OBÈÙ×�Z³Á�\¹Ò�¾u×ÌQBCTS�Ò�SÏ×mÂp¾`Á�¿ ÇÏQB\^_`S#É9V[À«¼�À^¼T_¹QBVY\�¾&\�QBZ]ÀRÆ�AD\^Z�Q�¾&_9½�Q�X[AT_&Æ`Í!&sX[A�ËH_`ÆRÉ4_&\^_�¾`QBX¬¾±ADX]QBÀ^_`S#_±V[À^¼D_&\
É9V[À«¼.À«¼T_�ADCD¾uQBXYV[ÈD\�QBÀ�_&S.¾`ÁBCTÆ«À�QBC�À�ÆGÒ³X¬_&Z]À�ÇÏQBCD_&X¬Æ�×�Á�\�É9V[À«¼.À«¼T_J¾`QBX[VYÈD\kQBÀ^_`S7¾`Á�CTÆ�ÀkQBC�À^ÆGÒ�\«V¬Å�¼�À�ÇÏQBCT_±X¬Æk×mÍ
c:¼T_�¾`ÁB\^\�_±X]QBÀ«V¬Á�C"¾`Á¢_ a ¾&V[_&C�À % + Â*À^¼T_ Ñ À«À�_&S¤XYV[CT_�Z³Á�\�X[VYCT_uQ�\J\�_&Å�\�_&Æ^Æ�V¬Á�C¤Z³Á�\^¾`_`SçÀ«¼D\�Á�ADÅ�¼¤À^¼T_#Á�\«V¬Å�VYC
QBCTS�À^¼D_�Æ�ÀkQBCDSTQB\�S1_`Æ�À^VY¿2QBÀ^_�Á�Z�_&\«\�Á�\`ÂWV�[ [3VYC�UYX�¿ + QB\^_,QBX¬Æ«Á�Æ«¼TÁ?É9C¸Í

9¦ð � ��ñÏý�ý;�¢û³ü�þ/ó³ñiò � ��þ?÷sñ �
c:¼T_�¾`Á�\«\�_±X]QBÀ«V¬Á�CW¿7_&À«¼TÁHS�Â#Òwã�×mÂJÉ:Q�Æ�Q�ÇDÇDX[V[_`SWÀ�Á � QBCTS YHÂ�QBCTS©À«¼T_ç\�_&Æ«ADXYÀ^V[CDÅ Ê AHË ½�Q�X[AT_&Æ�Q�\�_
¾`ÁB¿7ÇÏQ�\�_`S%É9V[À«¼ À^¼D_�Á�ÈDÆ^_&\«½BQBÀ^V[Á�CTÆ7VYC _`Q�¾�¼
ÇÏQ�CT_&X�Á�Z &�V[Å�AD\^_`ÆF.�Í c:¼T_ Ñ \�Æ«À7Á�Z�ÒPã�×�É:Á�\«é¢Æ7É4_&X[XPÂ
_±ËH¾&_&ÇDÀGÀ«¼ÏQBÀJÀ«¼T_&\^_
V¬ÆJQ.Æ«¿.QBXYXsÈ�V]Q�Æ¹À^¼ÏQBÀ�V¬Æ�QBÀ^À«\^VYÈDADÀkQ�ÈDX¬_�Q�ÅpQBVYC�À^Á.À^¼T_�ADCT¾`QBX[VYÈD\kQBÀ^_`S�½BQBXYAT_�Á�Z ) 
QBCTS ) Q`ÍRc:¼DV¬Æ4V¬Æ4VY¿7Ç�\�Á?½�_&S2É9¼T_&C�À^¼D_�¾uQBXYV[ÈD\�QBÀ�_&S.¾&Á�CTÆ«À�QBC�À�Æ<QB\^_�ATÆ«_`S*ÛDÀ«¼T_JXYV[CT_ Ñ À^À^_`S�À�Á�À^¼T_�SDQBÀkQÉ9V[À«¼"Z³Á�\^¾`_`S�Á�\^V[Å�V[C1¼ÏQ�ÆJQ.Æ«X[Á�Ç�_,É9¼DV[¾�¼çV¬ÆJÃpADVYÀ�_�¾&X¬Á�Æ^_�À^Á7ADC�V[À�ÐºÒ/&�V[Å�AD\^_ .DÒ³ÈÙ×^×mÍJE¹C¤Q�S�½BQBC�ÀkQBÅ�_
Á�Z
À^¼�V¬Æ+¿7_&À^¼DÁHS�V¬Æ+À«¼ÏQBÀ<V[À9S�ÁH_&Æ¹CTÁBÀ<S�V[\^_`¾&À«X[Ð�S�_&Çi_&CTS�Á�C�À^¼T_,Ç�Á?É4_&\<X]QuÉ,ÂDÈDA�À¹¿7_&\^_&XYÐ2Á�C�Æ^Á�¿7_GÀ�Ð�Ç�_
Á�Z�Æ«VY¿7VYX]QB\«V[À�Ð Á�ZsÀ^¼T_ � ëPZ]ADCT¾±À^V¬ÁBC1VYCºÒ«Ó/×mÍ &sV¬Å�AD\^_�.DÒ�¾u×:S�V¬Æ�ÇDX]QuÐ¢Æ<¾`Á�CDÆ«V¬S�_&\kQ�ÈDX¬_,Æ^¾`QBÀ^À^_&\�QBCTS�Q�Æ«À^\^Á�CTÅÈDV¬Q�Æ+É9¼DV¬¾�¼1V¬Æ&ÂÏQ�ÅpQBVYC¸ÂDQ�À^À^\«V[ÈDA�ÀkQBÈDX[_J¿.QBV[CDXYÐ�À�Á�À^¼T_G½BQBX[AD_GÁ�Z ) ^&Í�c:¼DV¬Æ9ÈDV¬Q�Æ+É+QBÆ�_±X[V[¿ V[CTQBÀ�_&S7É9¼T_±CÀ^¼D_�¾`QBX[VYÈD\kQ�À�_`S�¾&Á�CTÆ�ÀkQBC�À�Æ<É4_&\�_,ATÆ«_`SºÒ/&�V[Å�AD\�_D.DÒ�ST×^×±Í
9¦ð 9 �iþ?üTòM�süDý��*í�� �pø¦ó³ü�þ/ó³ñÙò
�2ü�þ/ó³ñæ� �pþ/÷¦ñ �[Zm�������]\
c:¼T_
a:Á?É:_±Cç\kQBÀ«V¬Á � Æ�¾`QBX¬¾±ADX]Q�À�_`S�É9V[À«¼åÒ��p×¹Q�\�_
¾&Á�¿ ÇÏQB\�_&S�É9VYÀ^¼�À«¼T_�¿7_uQBÆ«AD\^_`S�½BQBXYAT_`Æ¹V[C�&�V¬Å�A�\�_ ODÍ
EJÅ�QBV[C¸ÂÏÀ^¼D_�ADCTSD_±\�_`Æ�À^VY¿2QBÀ^_�É9VYÀ^¼"À«¼T_�ADCT¾`QBX[VYÈD\kQBÀ^_`S�¾`Á�CTÆ�ÀkQBC�À,¾`QBCçÈ�_
QBÀ^À«\^VYÈDADÀ�_&S"À�Á.À«¼T_
½BQBXYAT_
Á�Z) ^eÀ«¼ÏQBÀÌV[Æe_&½�V[SD_&C�À^XYÐ
VYCÏQBÇDÇD\^Á�ÇD\«V]QBÀ^_�Z³Á�\eÀ^¼T_:Ç�\�_`Æ«_&C�À�STQBÀ�Q�ÍÌc:¼DV[ÆeV¬Æ�V[¿ ÇD\�Á?½�_&S
É9¼T_±C7À«¼T_+¾uQ�X[V[È�\kQBÀ^_`S½BQBX[AD_`Æ+É4_&\�_,ATÆ«_`S*Í
èJCT¾`_ ���¹V¬Æ�é¢CDÁ/É9C*Â¢VYÀÌ¾uQ�C Èi_:ATÆ«_`S�À�Á�Å�_&À^¼D_&\RÉ9V[À«¼ QBC�Ð�Á�À«¼T_&\R¿7_&À«¼TÁ¢S
À�Á,¾uQ�X¬¾&A�X]QBÀ^_4À^¼D_9Æ«AD\«Z�Q�¾`_

Ê A�ËiÍ�èJCT_JÇiÁ�Æ«Æ«V[È�V[X[VYÀ�Ð�V¬Æ4Q
¾&Á�¿�ÈDVYCÏQBÀ^V[Á�C É9V[À^¼7À^¼T_�Ç�Á?É4_&\«ëPX]QuÉW¿7_&À^¼DÁHS*Í X Á�¿�ÈDVYCDV[CTÅ7Ò/��×µÉ9V[À«¼çÒPOpQp×
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(W/m 3 ) from variance method
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&�V[Å�AD\�__.":<FHQB¿._
Q�Æ�&sV¬Å�AD\^_�Ö#ÈDADÀ�È¢Ð1À^¼D_
¾`ÁB\^\�_±X]QBÀ«V¬Á�C1¿7_&À^¼DÁHS*ÂÏÀ^¼D_ Ñ \^Æ«À�_&ÃpAÏQBÀ^V[Á�CçÁ�Z9Òwã�×9Z³Á�\�Ò�Qp×
QBCTSºÒ�ÈÏ×±ÂTQBCDS1À«¼T_,Æ^_`¾&Á�CTS�_`ÃpAÏQBÀ«V¬Á�C1Á�Z:Òwã�×4Z³ÁB\�Ò�¾?×9QBCDSºÒ�SÏ×±Í

QBCTSºÒ/OBÈÙ×±ÂDÁBCT_,¾uQBC1É9\^VYÀ�_
��[ � �]\ I K ��
) 
 L � K �BQ) Q L 0]\ K �B^) ^ L N�3� 	 ��[ � �]\ I K �BQ) Q L +

R K �B^) ^ L �S� � 	 � +R ÒPÕ�×

c:¼T_�ÁBÀ^¼T_±\4ÇiÁ�Æ^Æ�V[ÈDVYX[VYÀ�Ð#Á�Z*ADÀ«V[XYV¬ÄuQ�À^V¬ÁBC�Á�ZµÒ/��×µV¬ÆµÀ�Á�¾`Á�¿
ÈDV[CT_�Ò/��×µÉ9V[À«¼.À«¼T_J_±CT_&\^Å�Ð7È�ATSDÅ�_±À+_`ÃpAÏQ�À^V¬ÁBC¸Â
Æ^Á"À«¼ÏQBÀ#ÁBCT_2¾uQ�Cú¾`Á�¿ ÇDADÀ^_2_&VYÀ^¼T_±\#Æ^_±CTÆ«VYÈDX¬_.¼D_uQBÀ#ÁB\
X]Q�À�_&C�À�¼D_uQBÀ Ê A�ËiÍºc:¼�V¬Æ
V[Æ#QBCå_mËHÀ^_&CTÆ�V¬Á�C%Á�Z
À^¼D_
_&CD_&\�ÅBÐ1È�ATSDÅ�_±À�É9V[À«¼ça:Á?É4_&Cç\kQ�À^V¬Á�¿7_&À^¼DÁHSºÒPdµa+a+b�×�Ò�a4\^A�À�Æ�QB_&\^À`Â�ÓuÔ�ÚpÖHÂ X ¼ÏQBÇ�À�_&\
Ó?Üp×+À�Á À^¼T_
½BQB\^V¬QBCT¾&_�¿._`Q�Æ«AD\^_&¿7_&C�ÀuÍ�c:¼T_G\^_`Æ«A�X[À�Æ<Á�Z:ÒwÕ�×+QB\�_GÇD\^_`Æ^_±C�À�_`S�_&X¬Æ«_&É9¼T_±\�_�Ò�EJÆ^QBC�AD¿.Q�Â¦Ó?Ô�Ô%�p×mÍ

^ �����������"�*$?�����
ÎwCåÆ�AD¿7¿.QB\«Ð�Â¦À^¼T_ ½�Q�\^V]Q�CT¾`_�¿._±À^¼TÁ¢SDÆ,É9V[À«¼e�BQ�Æ�¼TÁ?É Q�¾`¾&_&ÇDÀ�QBÈDX¬_.Q�¾`¾±AD\kQB¾&Ð�É9¼DV[X[_�À«¼TÁ�Æ«_7É9V[À«¼e�B^
Å�VY½�_�Q�¿.QB\«é�_`SêÈ�V]Q�Æ�É9V[À^¼åÀ«¼T_.ADCD¾uQBXYV[ÈD\�QBÀ�_&Sê¾`Á�CDÆ«ÀkQ�C¢À`ÂÌÈDADÀ�CDÁ�À�É9V[À«¼êÀ^¼D_2¾uQBXYV[ÈD\�QBÀ�_&Sê¾`ÁBCTÆ«À�QBC�ÀuÍ
c:¼T_�Æ�V¬Å�C�V Ñ ¾`QBC�À:S�V�$�_±\�_±CT¾`_¹È�_±À�É:_&_&C�À^¼T_¹À�É:Á�½�Q�X[AT_&Æ:Á�Z ) ^�V[C2Q�SDS�VYÀ^V¬ÁBC7À^Á�À^¼D_JS�V�$�_±\�_&CD¾`_JÈi_&À�É4_`_±C¾uQ�X[V[È�\kQBÀ^_`S ) Q¹QBCTS ) ^9Á�ÈDÀ�QBV[CD_`S2¼T_±\�_&VYC�È�\^V[CDÅ#Á�ADÀ<Æ^ÁB¿._�ADCD_±Ë¢Ç�_&¾&À^_`S�Z³_`QBÀ^A�\�_`Æ<Á�Z��B^+V[C �¹E��µd! �Íc:¼T_2Z�Q�¾±À�À^¼TQBÀ ) Q � ) ^
É:Q�Æ�CTÁ�À�Æ^QBÀ^V[Æ Ñ _&SêV[CTSHV¬¾uQ�À�_`Æ�À^¼ÏQBÀ
À^¼T_±\�_2É:Q�Æ�Q"S�V¬Æ«Æ«VY¿7VYX]QB\«V[À�Ð"Èi_&À�É4_`_±C� QBCTS Y�VYC ��E.��d! 
Íµc:¼DV¬Æ�½�V¬ÁBX]QBÀ^_`Æ�Á�CD_�Á�Z<À^¼T_�V[¿ ÇDXYV¬¾uQ�À^V¬ÁBCTÆ,Á�ZJL"è,FiÂÌCÏQB¿7_&XYÐºÀ«¼T_�Æ«VY¿7VYX]QB\«V[À�Ð
Èi_&À�É4_`_&C"Æ^¾uQ�X]QB\^Æ,Ò/�¹VYX[XPÂiÓ?Ô�Ú�Ôp×±Í
c:¼T_JÇiÁ�Æ^Æ�V[ÈDX[_9\�_uQBÆ^Á�C2Z³ÁB\4À«¼DV¬ÆR½�V¬Á�X¬QBÀ^V[Á�C Á�ZsL"è,F�¾uQBC2Èi_�QBÀ^À«\^V[È�ADÀ�_&S7À�Á�À^¼T_¹½�V¬Á�X¬QBÀ^V[Á�C�Á�Z¸_±V[À^¼D_&\

Á�\ÌÈiÁ�À«¼�Á�ZTÀ�É:ÁG¿.Q 8�Á�\�ÇD\�_±\�_`ÃpADV[Æ«VYÀ�_`ÆRÁBZ*L�è�FÙÛ�À^¼T_:Æ«À�_`Q�S�VYCT_`Æ«ÆµQBCTS#¼TÁ�¿7Á�Å�_±CT_&VYÀ�Ð�ÍsEJÆÌADCTÆ�À�_`Q�S�V[CD_`Æ^Æ
É4Á�ADX¬S�VYC Ê AT_±CT¾`_4È�Á�À«¼#Á�Z � Q�CTS Y¹VYC�Q�Æ«VY¿7VYX]QB\¸É:QuÐ�Â�VYCD¼TÁ�¿7Á�Å�_±CT_&VYÀ�Ð,Á�ZTÀ^¼T_:Æ«AD\«Z�Q�¾`_+V[Æ�ÇD\^Á�ÈÏQBÈDXYÐ,À^¼T_¾uQ�ATÆ^_4Á�Z�À«¼T_�A�C¢ADÆ«AÏQBX¢Èi_&¼ÏQu½�V¬Á�\sÁ�Z��B^sVYC �¹E��µd! �Í�c:¼DV¬Æ¦CTÁ�À«V¬Á�C�V¬Æ¦Æ�À^\�ÁBCTÅ�X[Ð�Æ«ADÇDÇiÁ�\«À�_`S�È¢Ð-&sV¬Å�AD\^_4ãHÂ
É9¼T_±\�_JÀ«¼T_�½BQBXYAT_�ÁBZ ) Q+QBCDS ) ^4¾`QBX¬¾±ADX]Q�À�_`S Z³Á�\4_uQ�¾�¼�ÇiÁ�V[C�À�Á�Z�&�V[Å�AD\^_�Ó¹V¬Æ�ÇDX¬Á�À«À�_&S2Q�ÅpQ�V[CTÆ�À %DQ ^`Â�À^¼T_
¾`ÁB\^\�_±X]QBÀ«V¬Á�C
¾`Á¢_ a ¾&V[_&C�ÀRÁ�Z � QBCTS Y¢ÍÌI�ÁBÀ�_4À«¼ÏQBÀ %DQ ^�V¬ÆeQBC#V[CDS�V¬¾`QBÀ�Á�\�Á�ZTÀ«¼T_+Æ«VY¿7VYX]QB\«V[À�Ð�È�_±À�É:_&_&C � QBCTS
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&�V[Å�AD\�_�O :+F�QB¿7_
QBÆ.&�V[Å�AD\^_
Ö�ÈDADÀ�Z³Á�\�a:Á?É:_±C"\kQ�À^V¬Á _`Æ�À^VY¿2QBÀ^_`S�È�Ð"F���bJL�ÂeÒ��p×±Í V [�[�QB\�_�S�VY¿._±C�ë
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