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1. Introduction

£<PKQ[`bHKRN �_S^[H�_STtU$QSHbUO_SÂ=c$^SJL�[ZaRN^[PKHbRK^[�=TVcO^[RN^[PKc$RKM]JLHNZa�[cOPNHKJ¹PN_h`bÂhRN^[��cO^@UOQ[Hf�IHKU$Q[HKZYMORN^S�SJL c$J4UOQ[HÕZYHKJL�[MOU@_hT � g¾�®HNRKZYJ4_hTÑ`bHKZY°SHNJ4RN^S�ÜRKPNæh�[c$J�c$UOcO_S^[J�¢�¿�Q[c$JÛMOHNRN�hJÛU$_ÖUOQ[HÄTVRNPKU�U$QSRNU`bRK^[RN°[HK`bHK^[U$ kÂhZY_hPNHKJLJLHKJ�RN^[�4�hHN�[HKM$_hÂS`�HN^[U¹»�cOU$QSc$^Û�ScOTVTYHNZaHN^[U ¡ �[JLcO^[HKJLJ��[^[cOUOJ�RN^[� ¡ ZYRK^[�SJQ[RNÂSÂhHN^[Jfc$^Ñ�hc$TYTVHNZaHN^SU
RN^S� JLHKHN`�c$^[°SM$�=�[^[ZaHNMORNUOHN�Ñ»<RN�®J�¢ ¬ _h»�HK�[HNZa ]c$^à_SZa�SHKZ�UO_ÑZYHKRNMOc$J�H�RN^[�ÂSZa_STVcOU]_STtU$Q[H�ÂS_hU$HK^[UOc$RKM§_hT�£�PKQ[`bHKRbRKJ�R�»<Q[_SMOHN �PN_
-
_SÂhHNZaRNUOc$_h^[ yPK_

-
_hZY�hc$^[RKU$cO_S^9RN^[�=JLQSRNZac$^[°RNPNZa_SJ�J ¡ �[JLcO^[HNJ�J��S^[c$UOJ<RN^[�=ÂSZaRNPKU$cOPNH�°[Za_S�[ÂhJ�`��[JLU ¡ HbHN^[PK_S�[ZaRN°SHN�wRK^[�w^[�SZYUO�[ZaHN�§¢®¿
Q[cOJ¹»<RNJU$Q[H<`bRKc$^bM$HKRN��U$_�UOQ[H�J�U$RKZYUW�[Â�_ST§R<¦I^[_S»<M$HK�S°[H � RN^[RK°[HN`�HN^SUÃJ�U$ZaRNUOHN°[�fRNUW£�PNQ[`�HNRW¢¦�^S_S»<M$HK�S°[H � RK^[RN°[HK`bHK^[Uç�a¦ � ��RNUç£�PKQ[`bHKR�RNcO`bJIRKUçUOQ[H�RNPKQ[c$HK�[HN`�HN^[U
_STkJL�SJLUORNcO^[R ¡ M$HHN�[PNQSRN^[°[HèRN^[�ÕÂhZYHKJLHNZa�[RKU$cO_S^Ä_ST�dS^[_S»<M$HK�S°[H4»<cOU$Q[cO^ÄU$QSH4_SZa°[RN^[cOJLRKU$cO_S^ÄUOQ[RNU¥J��[ÂSÂh_SZaU$JÑUOQ[H�SHN�[HKM$_hÂS`�HN^[UÝJLUOZYRKU$HK°[� _ST UOQ[H _SZa°[RK^[c$J�RNUOc$_h^ U$Q[Za_S�S°[Q U$Q[H �hHN�[HKM$_hÂS`�HN^[UÍ_hT PN_hZYHPN_S`�ÂSHKU$HK^[PNcOHNJ�RK^[�@R¥°SZY_h�[Â@cO�SHN^SU$cOU$�y¢�¤y�[ZYUOQ[HKZY`�_SZaHN �¦ � JL�[ÂhÂS_hZYUOJ�U$QSHIc$^[UOHNZa^[RKU$cO_S^[RKM$cOJLRKU$cO_S^HNTVTY_SZaU$JÞ_STè£�PKQ[`bHKRÏRN^S�Íc$^ÊJ�ÂSHKPNcOTVcOPÏPNRKJLHNJ�RN^[� ¡ �[JLcO^[HKJLJ:�[^[cOUOJL ÑPN_h^[UOZYc ¡ �[UOHNJ�U$_ÍUOQ[HRNPNQ[cOHN�SHN`�HN^[U<_STbc$^[PKZYHKRNJ�HN�èZaHNJ��[MOU$J9U$Q[Za_S�S°[QÎæS�Sc$PKd[HNZ�ZYHKRNPKU$cO_S^[J@UO_ÎHK^[�[cOZY_h^[`bHK^[U¹PKQ[RN^S°[HNJRN^[�ËPK_SJ�U$JÞZYHK�S�[PKU$cO_S^�¢���HN�[HKZYRKMÌRKPNUOc$�Sc$UOc$HKJ�ZaHNMORNUOc$^S°ÍU$_ËU$Q[HÉJL�®JLUOHN`�RNUOc$PÉRN^[�ÍÂhZYRK°[`�RNUOc$P�SHN�[HKM$_hÂS`�HN^[U]_hT�RK^wcO^[U$HK°[ZaRNM§¦I^[_S»<M$HK�S°[H � RN^[RK°[HN`�HN^[U§JLUOZaRNUOHN°[��RNZaHfRKM$ZaHNRK�S��UORNd[cO^[°@ÂhM$RKPNH

¡ _SUOQ RNU�UOQ[HIQ[_hM$�hc$^[° RKJkRNU�MO_SPKRNM�MOHN�[HKMÐ¢K¿�Q[c$Jk�h_SPK�[`bHK^[U�ZaHNÂh_SZaU$Jk_h^�_h^[HI_ST�UOQ[_SJ�HIc$^Sc$UOc$RKU$cO�[HKJ��U$Q[H<¦I^[_S»<MOHN�S°SH��IHKU$»<_SZadf_hT��I_h^
-
��cOTVH<\Y^SJL�[ZaRN^[PKH�ÂhZY_hTVHKJLJLcO_S^SRNMOJ�¢¿
Q[HàHN�[RKM$�SRNUOc$_h^Ì_hT�J�HN�[HKZYRKMt¦ � ÂhZY_´��HNPNUOJ�JLQ[_h»�J�U$QSRNUâR9PKZYcOUOc$PNRKMâJL�[PKPNHNJ�JbTYRNPKU$_hZ<cO^áUOQ[Hc$`�ÂSMOHN`�HN^[UORNUOc$_h^Ì_hT�d[^[_S»<MOHN�S°SH=`�RN^SRN°[HK`bHK^[Uâc$J�U$QSH9PKZYHKRNUOc$_h^á_ST<R9PK�[MOU$�[ZaRNMâHK^[�[cOZY_h^[`bHK^[UU$Q[RKU�HK^[PN_h�[ZYRK°[HNJ9U$QSHáJLQSRNZac$^[°4_hT¥cO^[TV_hZY`�RNUOc$_h^>ê�ÁkHK� ¨Uë ¢§¦I^[_h»�MOHN�h°[H PN_h`b`��[^[cOUOc$HKJ@RNZaH RN^RN^[JL»<HNZ¹U$_ÑUOQ[H�TV_hZY`�cO^[°à_STkJL�SPNQàHN^[�Sc$Za_S^[`�HN^SU$J�¢S¦I^S_S»<M$HK�S°[H�PK_S`b`��[^[cOUOc$HKJIRNZaH ¡ _S�S^[�SRKZY� -
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M$HKJLJ��[cOZYUO�[RNM¹PN_S`�`��[^[cOU$cOHNJ�^[_hU�Q[cO^[�SHKZYHK� ¡ �ß_SZa°[RN^Sc$J�RNUOc$_h^[RNM�_hZIÂSQ[�®J�c$PKRNM ¡ RKZYZacOHNZaJ�¢y\Y^ßU$QSc$JZYHKÂS_SZaUÔ»<HË�hHNJ�PNZac ¡ HËRËPK_S`�`b�S^[c$UO�ÙJL�[ÂhÂS_hZYUÔJL�®JLUOHN` �SHK�[HNMO_SÂSHK�åRNUÔ£�PNQ[`�HNRÍ»<Q[HKZYH�SHN�[HKM$_hÂSHKZYJÜ_ST/^[_S^
-
MOc$TYH-cO^[JL�SZYRK^[PNH-ÂSZa_S�S�SPNUOJ�PN_hM$MOR ¡ _SZaRNUOc$�SHNMO�ØPK_S^[J�U$Za�[PKUÌRK^[�ËJ�Q[RNZaHÉRZYHKÂS_SJ�c$UO_SZa�à_ST�d[^S_S»<M$HK�S°[H�cOU$HK`bJ�¢h\Y^àUOQ[c$JIJ�PNHK^[RNZac$_ÑR�^S�[` ¡ HNZ�_hTkd[^[_S»<MOHN�S°SH�`bRK^[RN°[HK`bHK^[UPNQ[RNMOMOHN^[°[HKJ�RKZYcOJLH��

1.
¬ _h»éUO_:JLUOcO`b�[MORNUOHÎRK^[�:_SZa°[RK^[c$J�HÎUOQ[HÎJLHKRNZaPNQÕRK^[�:ÂS� ¡ MOc$J�Q[c$^[°ÄÂhZY_hPNHNJ�JLHKJÑc$^ÄR4�[J�HNZTYZYcOHN^S�SMO�¥RN^[��Q[cO°[Qfæh�[RNMOcOU$�¥`�RN^S^[HNZó¢

2.
¬ _h»ÞUO_wÂhZY_h�[cO�SHfcO^[�hc$�[cO�S�SRNMOc$J�HN�wdS^[_S»<M$HK�S°[HbZYHKU$ZacOHN�[RKM�RK^[�w^[RK�[c$°SRNUOc$_h^�TVRNPKc$MOcOU$cOHNJ�cO^�RN^HKTVTYHNPNUOcO�[H�RK^[��JL�[J�U$RKc$^[R ¡ MOH�»<RN�y¢

3.
¬ _h»�UO_@RNPKQ[cOHN�[H¥PK_SMOM$R ¡ _hZYRKU$cO_S^ ¡ HNUO»�HKHN^ ÂSHK_SÂSMOH ¡ ��`�RNUOPNQ[cO^[° JL�[ÂhÂSMO�bRK^[���SHK`bRK^[��_ST
knowledge.£<U4UOQ[HØ£�PNQ[`�HNRÕß³JÖ¦I^[_S»<MOHN�S°SH-kHK^[U$ZaH�TV_SZÄ�I_h^

-
��cOTVH�\Y^SJL�[ZaRN^[PKH-�a¦IHN^[^Sc$J�PNHN^SU$Za�[`��PNQ[RK�SHN�bR TVZaRN`�HN»<_SZad4TV_hZ¥d[^[_h»�MOHN�h°[HÑJLQSRNZac$^[°S t¦IHK^[^[cOJL�IHKU$ â»<RNJ��SHK�[HNMO_SÂhHN�4UO_4RN�S�hZYHKJLJU$Q[H9PNQ[RKM$MOHN^[°SHNJfR ¡ _h�[HÃ¢W¿�Q[cOJ¥`b_h�SHKM
�SZaRN»<J¥_h^Ñ�ScOTVTVHKZYHK^[U
UOHNPKQ[^[_hM$_S°Sc$HKJ¥RN^[�á`bHKU$Q[_h�SJ¥J��[PNQRNJ d[^[_h»�MOHN�h°[HÎ`�_S�hHNMOM$cO^[°ÕRN^S�:ZYHKÂSZaHNJ�HN^[UORNUOc$_h^[ I�[J�HNZ

-
PNHK^[UOZYHK�:�SHNJ�c$°S^[ Ic$^SU$HKM$MOc$°SHN^[U¥RK°[HN^SU$JRN^[�Ê�[cOJL�[RKM$cOJLRKU$cO_S^ØJ�_STVUO»<RNZaHÃ¢b¿
Q[HÖ�hHN�[HKM$_hÂS`�HN^[UÑ_hTßUOQ[HÖTVZaRN`�HN»<_SZad-»<RNJÄcO^[JLÂhc$ZaHN� ¡ �JLHN�[HKZYRKM¹MOHNRK�ScO^[°4»�_hZYd4cO^4¦I^[_h»�MOHN�h°[H � RN^[RK°[HN`�HN^SU�`b_h�SHKM$J�RK^[�4JL�®JLUOHN`�J��aTV_SZfHN�[RK`bÂhM$Hê�À � �S�h 

Ga00
  � HKg ��ë ��RK^[�Ñ�SZaRN»<JITVZa_S`ÍUOQ[H�PK_S^[J��[M$UORN^SPN�=RN^[�Ñ`�_S�SHKM$MOcO^[°9HK�[ÂSHKZYcOHN^SPNH _STU$Q[H<`bHK` ¡ HNZaJ�_hT�UOQ[H<�SHK�[HNMO_SÂh`bHK^[UW°[ZY_h�[ÂÑê�À ¬ �h� ë ¢

2. Ã ûWð�ð]ñóò7ÄÄûKô�Åêõ���û�Æ
½/cOU$QSc$^ UOQ[HI¦I^[_S»<MOHN�S°SHIkHN^[UOZYHITY_SZç�I_h^

-
��cOTVHI\a^[J��[ZYRK^[PNHK WU$Q[HKZYHIcOJkR�^[HNHK��TY_SZ�HKTVTVcOPNcOHN^SU�RN^[�°[_SRNM¹�ScOZYHKPNUOHN�4JLQSRNZac$^[°Û_hTIc$^[TY_SZa`bRKU$cO_S^ßRN^S�ßdS^[_S»<M$HK�S°[HW¢ � HK` ¡ HNZYJ _hT<UOQ[Hà^[HKU$»<_SZadÌQSRN�[HM$_hU$JÑ_ST�dS^[_S»<M$HK�S°[HK �»�Q[cOPNQÄcOJÑ°[ZaHNRNUOMO�Ô�[RKM$�SR ¡ MOH4RN^S�Õ�[JLHKTV�[M¥UO_ÄHNRNPKQÔ_hU$QSHNZó¢çýIT PN_h�[ZaJLHN d[^[_S»<M$HK�S°[HÞU$ZaRN^SJLTVHKZÌcOJÎR:^SRNUO�[ZYRKMwÂhRNZaUw_STá�SRNcOMO�Ü_hZY°SRN^[cOJLRKU$cO_S^[RKMwMOc$TYHÃ¢ ¬ _S»<HN�SHNZa �_STVUOHN^ÂSHN_hÂSMOHI»�cOM$My�ScOJLPN�SJLJkUOQ[HNcOZ ¡ �SJLcO^[HNJ�JtÂhZY_ ¡ MOHN`�Jâ»�cOU$Q�R��ScOZYHKPNU�PK_SMOM$HNRK°[�[H����[JLU ¡ HNPKRN�[J�H<QSHq�OJLQ[HQ[RNÂSÂhHN^[J<UO_ ¡ HbPK_S^[�[HK^[cOHN^[UOM$��PKM$_hJLHbRN^[�9^[_SU ¡ HKPNRN�SJLHfQSHq�OJLQ[Hbc$J�U$Q[H ¡ HNJ�U�ÂhHNZaJL_h^@U$_9PN_h^[JL�[MOU»�cOU$Q ê÷ÀI�y�h© ë ¢ ¼ �[ÂhHNZac$HK^[PNHÝJLQ[_h»�J-U$QSRNU/RN^[� UOHNPKQ[^[_SMO_S°Sc$PKRNMèJ��[ÂSÂh_SZaUèTV_hZ�d[^S_S»<M$HK�S°[HHN�[PNQSRN^[°[H9»�cOMOM�°[ZaHNRKU$MO�ÑcO`bÂhZY_h�[HwcOT¹�[J�HNZaJfTYHNHNMtUOQ[HN�Ñd[^S_S»�RN^[� PKRN^ÑUOZY�[J�U
HKRNPNQÑ_hU$QSHNZó¢Ã¿
Q[HRNcO`bJ _hT@U$QSHÎ¦IHN^[^Sc$J��IHNUfÂhZY_´��HNPNUfRNZaH4U$Q[HKZYHKTV_hZYH4UO_ÕJLUOZY�SPNUO�[ZYHK �c$^[cOU$cORNUOH4RN^S�Õ_SZa°[RN^[cOJLH4UOQ[HJLQ[RNZacO^[°Û_STId[^[_h»�MOHN�h°[Hà»�cOUOQ[c$^ßUOQ[Hà^[_S^

-
M$cOTVHà�hHN�[HKM$_hÂS`�HN^[Uk°[Za_S�SÂ§¢ � _hZYHK_S�[HKZY t¦IHN^[^Sc$J��IHNURNcO`bJ�RNUâJLHKU$UOc$^S°á�[ÂßR9TYZYRK`bHK»�_hZYdÌU$QSRNUâRNJ�JL�[ZaHNJbU$Q[H9PN_h^[U$cO^[�[_h�[JfRK�[RNcOM$R ¡ cOM$cOUO�Ñ_ST¹PK_S^[J�c$J�U$HK^[URN^[���[Â�UO_��SRKU$HIcO^[TV_hZY`�RNUOcO_S^ RN^[��dS^[_S»<M$HK�S°[HW¢´k_h`bÂh_S^[HK^[UOJt_hT]U$Q[H�JL�®J�U$HK`¾RNZaH�TVR

ce-to-
TVRKPNH»�_hZYd[J�Q[_SÂhJ�RK^[�bR<d[^[_h»�MOHN�h°[H<JLQ[RKZYcO^[°fJ�HNZa�[HNZó¢½/HÛ�[J�HN�ÄU$QSHß`�HNUOQ[_h�S_SMO_S°S�è�SHKJLPKZYc ¡ HK�/cO^/JLHNPKU$cO_S^dê÷ÀIc$ghe ë cO^ÔUOQ[HÌ�hHN�[HKM$_hÂS`�HN^[U�_hTbRJL�®JLUOHN` UOQ[RKU@JL�[ÂhÂS_hZYUOJ4U$QSHNJLHÕ_ ¡ ��HNPKU$cO�[HKJ�¢�¿
Q[cOJ4`�HNUOQ[_S�h_SMO_S°[�ÜRN�SRKÂSUOJÛU$Q[HÄ�[J��[RNM�ÂhQ[RNJ�HNJ�YRK^[RNMO�®JLcOJL à�SHKJLcO°[^[ àc$`�ÂSMOHN`�HN^SU$RKU$cO_S^ØRN^S�ÊHN�[RKM$�[RKU$cO_S^S�Î_ST4J��®JLUOHN` �SHK�[HNMO_SÂh`bHK^[UÑUO_�UOQ[HJLÂSHKPNcOTVcOPÎPNRKJLHÎ_hT�d[^[_S»<MOHN�S°SH4`bRK^[RN°[HK`bHK^[U¥J��®JLUOHN`�J�¢�\Y^ÄJ�Q[_SZaU$ �UOQ[H4`bHKU$QS_S�S_hM$_h°[�/JLUORNZaU$JTVZa_S`êUOQ[H4c$�hHN^[UOcOTVcOPNRNUOcO_S^Ä_ST�UOQ[H4JLUOZaRNUOHN°[cOP4°[_SRKM$JÑ_hT U$Q[HÛ_hZY°[RK^[cOJLRNUOc$_h^Ô_hZ�°[Za_S�[ÂÄRN^S�/UOQ[HÂSZa_ ¡ MOHN`�J UOQ[RNUbQ[c$^S�SHNZ9U$QSHNcOZwRNPKQ[cOHN�[HK`bHK^[UÐ¢t\a^ÕUOQ[HÎ^[HK�[U¥JLUOHNÂh �U$Q[HKJLH4ÂSZa_ ¡ M$HK`bJÑ`��[J�U ¡ HRN^[RNMO�®JLHK�4TVZa_S`åRÑdS^[_S»<M$HK�S°[HÑÂhHNZaJLÂhHNPNUOcO�[HÃ¢�¦I^[_h»�MOHN�h°[HÑÂSZa_ ¡ M$HK`bJ RNZaHà_STVUOHN^ß�[^ ¡ RNMORN^[PKHN��ScOJLU$Zac ¡ �[UOc$_h^[ ITVZaRN°S`bHK^[U$RKU$cO_S^S I�[^[RN�SRNcOM$R ¡ cOM$cOU$�ÄRK^[�3�O_SZ9c$^[RKPNPKHNJLJ�c ¡ c$MOc$UO�Ä_ST@dS^[_S»<M$HK�S°[HW¢�¿
Q[Hc$�hHN^[UOc$TYc$PKRNUOc$_h^=_hTk°[HN^SHNZac$P�J�_SMO�[U$cO_S^SJIRN^[�ÑcOU$JIUORNcOMO_SZac$^[°àUO_ÑU$QSH�J�ÂSHKPNc$TYc$P J�c$UO�[RNUOcO_S^=c$J��S_h^[H c$^U$Q[H¥�hHNJ�c$°[^�ÂhQ[RNJ�HÃ¢�\a^�U$QSH¥c$`�ÂSMOHN`�HN^SU$RKU$cO_S^�ÂhQ[RNJ�H¥U$QSHIPNQ[_hJLHN^ J�_SMO�[U$cO_S^[JkRKZYHI�hHN�[HKM$_hÂSHK��RN^[�
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¡ �[cOM$Uã¢@¤yc$^[RKM$MO�ËUOQ[HØ�[J�R ¡ cOMOc$UO�ËRK^[�ÙHN�[RKM$�[RKU$cO_S^ÚÂSQSRNJLH�UORNd[HKJÞPKRNZYH�_ST/UOQ[H-UOHNJ�U$cO^[°ÝRN^[�RNÂSÂhM$cOPNR ¡ cOM$cOU$�fJLUO�[�ScOHNJt_ST§U$QSH�J�_SMO�[U$cO_S^§¢£<Jà_SZa°[RK^[c$J�RNUOc$_h^[JàU$QSHN`�JLHNMO�[HKJL <U$Q[HÛÂhZY_hPNHNJ�Jà_ST �SHK�[HNMO_SÂhc$^[°/d[^[_h»�MOHN�h°[HÛ`bRK^[RN°[HK`bHK^[UJL_SMO�[UOc$_h^[JècOJè�h�®^[RN`�c$PK @RN^S�ÉJLQS_S�[MO� ¡ H�PN_h^[UOc$^[�S_S�[J�M$�¾`�_S^[cOUO_SZYHK�ÏRN^S�ÏRN�hRNÂSUOHN�ÉU$_ÏUOQ[HPNQ[RN^S°[c$^S°ß°S_SRNMOJ�RN^S�4JLUOZY�[PKU$�SZYHÑ_hTIU$Q[HÑ_hZY°SRN^[cOJLRKU$cO_S^�¢y¿
QSRNUkcOJL tU$Q[Hà`�HNUOQ[_S�h_SMO_S°[�Ì`b�[J�U ¡ HJLHNHK^ RNJbRwPN_h^[UOc$^[�S_S�[JbÂSZa_SPNHKJLJ� ç»�QSHNZaHwHNRKPNQ MOHN�SHNMt`bRK�ÑZYHKæS�[cOZYH9PNQ[RK^[°[HNJbc$^ÑUOQ[H@ÂhZYHK�[cO_S�[JM$HK�[HNMOJ�¢ � J�HNZaJ¹RN^S�wJLUORNdSHNQ[_hM$�hHNZaJ¹`��[JLU ¡ Hbc$^[�S_SMO�[HN�9c$^@HKRNPKQ�M$HK�[HNMyUO_@RKJLJL�SZYH¥UOQ[H¥ZaHNRKM$cOJLRKU$cO_S^_ST�R=J��®JLUOHN` UOQ[RNUk`�HNHKU$J UOQ[Hà^[HNHK�SJ�RN^[�ß»<c$J�Q[HNJ�_ST<U$QSH9_hZY°[RK^[cOJLRNUOc$_h^áRK^[�ÌTY�[ZaU$Q[HKZY`�_SZaH=U$_RNJLJ��[ZYHÙUOQ[RNUÄ�hHN�[HKM$_hÂS`�HN^[UÄd[HKHNÂSJ�cO^éÂSRKPNHÚ»�cOUOQé_SZa°[RK^[c$J�RNUOc$_h^[RNMÄRN^S� HK^[�[cOZY_h^[`bHK^[UORNM�SHN�[HKM$_hÂS`�HN^[UOJtRN^[��PNQ[RK^[°[HKJ�¢

2.1. ~ oKq�{ójNlNm]��j�|SjK�$q Å zwjKu�m
¿
Q[H _ ¡ ��HNPKU$cO�[HNJwRN^[�ÎUOQ[H TY_SZa`bRKU¹_hT¥U$QSHÑÂSZa_ó��HNPKU�»�HKZYHÑRK^[RNMO�®JLHK�S â�ScOJLPK�[JLJ�HN�4RN^S�4�SHNPKc$�hHN��[ÂS_S^Ñ�h�[Zac$^[°ÑJ�HN�[HKZYRKM
`�HNHKU$cO^[°[J¥cO^Ñ»<Q[c$PKQàRNMOMç`bHK` ¡ HNZaJI_STkUOQ[H�°[Za_S�[ÂÑÂhRNZaU$cOPNcOÂSRKU$HK�§¢h¿
Q[HKJLH`bHKHNU$cO^[°[J9ZYHKJL�[MOUOHN�ècO^ÎUOQ[HáPKQ[_ScOPNHÌTV_hZfR �h�[RNM�RNÂSÂhZY_hRNPKQ4U$Q[RKU¹PK_S` ¡ c$^SHNJ@cO^[UOZYRK^[HNU�JL�[ÂhÂS_SZaU»�cOU$Qb�ScOZYHKPNUWPN_h^[U$RKPNUOJ ¡ HNUO»�HKHN^b`bHK` ¡ HNZaJ�_hT�UOQ[H<°[ZY_h�[Â§¢À�cOZaHNPNU�PK_S^[UORNPKU$J ¡ HKU$»<HNHK^ÎÂSRKZYUOc$PKc$ÂhRN^[UOJwRKZYHÌTV_hZY`�RNMOc$J�HN�ÔRNJwæh�[RNZaU$HKZYMO�4»<_SZad[JLQ[_hÂSJ9»�cOU$QU$Q[H=ÂSRKZYUOc$PKc$ÂhRNUOc$_h^ _ST�RNMOM�`�HN` ¡ HKZYJ�¢W¿
QSHwRNcO`Ú_ST¹UOQ[H9»�_hZYd[J�Q[_SÂhJfcOJfUO»�_hTV_SMO�§¢�\Y^ _h^[HwQSRN^[�»�_hZYd[J�Q[_SÂhJ�RNJ�JL�[ZaH¥UOQ[H¥PNZaHNRKU$cO_S^S �`bRKc$^[UOHN^SRN^[PKH¥RN^[���S^[c$TY_SZa`bcOUO�b_hT]�h_S`�RNcO^ d[^[_S»<MOHN�S°SHI�YTY_SZHN�[RN`�ÂSMOHN  ¡ �ÊcO^[�[cOU$cO^[°ÍHK�[U$HKZY^SRNMßRN�[UOQ[_SZacOU$cOHNJÞc$^ÍR-ZYHKM$HK�[RN^SUáTVcOHNMO�ÍRN^S� ¡ �ØTVRKPNcOM$cOUORNUOc$^[°JLUOZY�[PKU$�[ZaHN�w�ScOJLPN�SJLJLcO_S^SJ�RNZa_S�[^S�@R¥UOQ[HN`�HN�ó¢�ýI^�U$QSH¥_SUOQ[HNZ
Q[RN^[�h  ¡ HNPKRN�[J�HIÂSRNZaUOc$PKc$ÂhRN^[UOJk°[HNUyU$_d[^[_S»êRK^[�¾RNÂhÂSZaHNPKc$RKU$HÕ_hU$Q[HKZÑPN_hM$MOHNRK°[�[HNJ� bRÄTYHNHNMOcO^[°Þ_hTàPN_S`�`b�S^[c$UO��cOJÛ�SHK�[HNMO_SÂhHN�ÖU$QSRNUPN_S^[UOZac ¡ �[U$HKJ�UO_�U$Q[H<JLQSRNZac$^[°b_ST§d[^[_h»�MOHN�h°[H�»<cOU$Q[cO^fUOQ[H<°[Za_S�[Â]¢\Y^¾ÂSRKZYRKM$MOHNMO �UOQ[H:�[cOZYUO�[RKMw`�HNHNUOcO^[°¾ÂSMORNPKH:RN^[�¾dS^[_S»<M$HK�S°[HÕZaHNÂh_SJLcOUO_SZa�ÞUOQ[RNUwQ[RNJ ¡ HNHN^�SHN�[HKM$_hÂSHK�ÉTVRKPNcOM$cOUORNUOHNJè`�HN` ¡ HKZYJÔ_STÌU$Q[HÞ°[Za_S�[ÂÏPKRN^¾TYc$^[�ÉHNRNPKQ¾_SUOQ[HNZÌRN^[�ÏJ�Q[RNZaH:UOQ[HNcOZd[^[_S»<M$HK�S°[HK çHN�SÂSHNZaUOc$J�HwRN^S�áÂSZa_S�Sc$�hHw�[ÂÌU$_Ì�SRNUOHwcO^[TY_SZa`bRKU$cO_S^ _h^ RNPKU$�[RKM�UOQ[HK`bHKJ�¢W¿�Q[H@RNcO`»�RKJ9UO_Ô�hHNJLcO°[^ÔRN^èHK�[PNQSRN^[°[HßHN^S�[c$Za_S^S`bHK^[U�ZaHNJ�U$ZacOPNUOHN�èUO_èJ�HNMOHNPKU$HN�ÔÂSRKZYUOc$PKc$ÂhRN^[UOJw»<cOU$QÎUOQ[H°[M$_ ¡ RNMá°[_SRKM _ST4J��[ÂSÂh_SZaU$cO^[°ØPN_hM$MOR ¡ _SZaRNUOc$_h^-RK^[�ØJL�®^[HKZY°[�® =RN^S��cO^-UOQ[cOJÄ»�RK�É`�HNHNUÑUOQ[H_SZa°[RN^[cOJLRKU$cO_S^ÄZaHNæS�Sc$ZaHN`�HN^[UOJ�¢�¿�Q[c$JÑZaHNJ��[MOU$HK�Õc$^ÄR4PN_h^[PNHKÂSUO�[RNMf`b_S�hHNM¥TY_SZ@UOQ[H4d[^S_S»<M$HK�S°[HJLQ[RNZacO^[°@JLHKZY�SHNZa �»�QSc$PKQ@JLUO_SZaHNJ�d[^[_S»<MOHN�S°SHf°[HK^[HNZaRNUOHN�9RN^[�9�[HNZac$TYc$HK�@c$^�UOQ[H¥�hRNcOM$� ÂhZYRKPNUOc$PKH¥_ST`bHK` ¡ HKZYJb_ST�U$Q[H9°[Za_S�[ÂÌRN^[�ÌÂSZa_S�[cO�SHKJfUOQ[Hw`�HNRK^[JfTY_SZ<PN_SMOMOR ¡ _hZYRKU$cO_S^ÑRK^[� PN_h`b`��[^[cOPNRKU$cO_S^¡ HNUO»�HKHN^à�[J�HNZaJ�¢h¿
Q[H ¦IHK^[^[cOJL�IHNU�dS^[_S»<M$HK�S°[H J�Q[RNZac$^S°9J�HNZa�[HNZkJ�U$_hZYHNJ�d[^S_S»<M$HK�S°[H °[HK^[HNZaRNUOHN�RN^[�@�[HKZYcOTVcOHN�wc$^�UOQ[H¥�hRNcOM$� ÂSZaRNPKU$cOPNHf_STç`�HN` ¡ HKZYJ�_hTçUOQ[H¥°[Za_S�[ÂwRN^[�@ÂhZY_h�[c$�hHNJ�UOQ[H¥`�HNRK^[J�TY_SZPN_SMOM$R ¡ _hZYRKU$cO_S^ÑRK^[� PN_h`b`��[^[cOPNRKU$cO_S^ ¡ HNUO»�HKHN^Ñ�[J�HNZaJ�¢h¿
QSH�¦IHN^[^[cOJL�IHKUçJLHKZY�[HKZ��SHK�[HNMO_SÂh`bHK^[UTV_SPK�[JLHKJ�_h^wcOJLJL�SHNJ<_STtJLUO_SZaRN°[H�RN^[�=JLQSRNZac$^[°w_ST
dS^[_S»<M$HK�S°[HK �RN^S�wJLÂhHNPNcOTVcOPNRKM$MO��_S^wPN_S`�ÂS�SU$HKZ

-`bHK�Sc$RKU$HK�b`�RN^SRN°[HK`bHK^[UW_ST§HN�[ÂhM$cOPNcOUW�SHNJ�PNZac$ÂhU$cO_S^SJ�_hT�d[^S_S»<M$HK�S°[HW¢

2.2.
ª ma{3v�j�r�qS�O��jNoKr�{hu��woKjFä�nys$oKjNzwjKu�mar

¿
Q[HfZaHNæh�[cOZYHK`bHK^[U$J�TV_hZ�UOQ[HfJ��®JLUOHN`�»�HKZYHbHNMOc$PKc$UOHN�9�S�[ZacO^[°@UOQ[HfÂhZYHKÂSRNZaRNUOc$_h^@`�HNHNUOcO^[°[J�TY_SZ
UOQ[HÂSZa_ó��HNPNUã¢�¤yZY_h` UOQ[Hß`bHKHNUOc$^S°[J9cOU ¡ HKPNRN`�HßPNMOHNRNZ UOQ[RNU�ÂhRNZaU$cOPNcOÂSRK^[U$J=RNZaHÌ»<HNMOM�RN»<RNZaHÌ_hTbUOQ[H°[M$_ ¡ RNMÔ_SZa°[RN^Sc$J�RNUOc$_h^[RNMÔRNcO`bJÏ_hT:cO^[PNZaHNRKJLHN�éPN_SMOMOR ¡ _hZYRKU$cO_S^ RK^[�åHN�SPNQ[RK^[°[HÍRKPNZa_SJLJ¾UOQ[H_SZa°[RN^[cOJLRKU$cO_S^�¢h\aTk_S^àUOQ[H�_S^[H Q[RK^[�S §`�_SJLU�ÂhRNZaU$cOPNcOÂSRK^[UOJ<RK°[ZaHNH »�cOUOQ9UOQ[c$J�°[MO_ ¡ RNM�RKc$`� �_h^9UOQ[H_SUOQ[HNZçQ[RK^[�S WcOU�RNMOJL_ ¡ HNPKRN`�HIPNMOHNRNZ
U$Q[RKU�UOQ[HNcOZçJL�SÂSÂS_hZYUyc$Jk^[_hU��[^[PK_S^[�hc$UOc$_h^[RNM ¡ �[U�ÂSRKZYUOcOPNcOÂSRN^SU$J
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Q[RN�[H UOQ[HNcOZk_S»<^9_ ¡ ��HNPKU$cO�[HKJ<RK^[�=PN_S^SJLUOZYRKc$^[UOJ�¢[\YU]cOJ�PKM$HKRNZâUOQ[HbcOU]c$J<_STt�[UO`b_hJLU]c$`�ÂS_hZYUORN^SPNH�U$_ÂSRNZaU$cOPNcOÂSRK^[UOJwUO_ ¡ HáR ¡ MOH UO_ ¡ HáTVZaHNH UO_Î�SHKU$HKZY`�cO^[H UOQ[HNcOZf_h»�^4HK�[PNQ[RK^[°[H Za�[MOHNJ@RK^[�ÎUO_ ¡ HRNJLJ��[ZYHK�bUOQ[RKUÃUOQ[HK�¥PNRK^fUOZY�[J�UW_SUOQ[HNZ]ÂSRKZYUOcOPNcOÂSRN^SU$Jtc$^bU$QSH�HK^[�[cOZY_h^[`bHK^[UÐ¢��_SUOQÑd[^[_S»<MOHN�S°SH@JLHKHNd[HKZYJ¥RKJ¥d[^[_h»�MOHN�h°[H@_h»�^[HKZYJf»�RK^[U
UO_ ¡ H@R ¡ MOH@UO_ �SHKPNcO�SH�_S^àUOZYRK�SHÂSRNZaU$^SHNZaJ�RK^[�9PK_S^[�hc$UOcO_S^[J�¢®��Q[RKZYcO^[°9c$J<^[_SU]PKHN^[UOZYRKM$MO�@PK_S^[UOZY_hM$MOHN� ¡ �[U§°[ZaHNRNUOMO��HN^[PK_S�[ZaRN°[HK� ¡ �U$Q[HÝ`bRK^[RN°[HK`bHK^[Uã¢à¿
Q[H ¡ HKJLU -JL�Sc$UOHN� ÂSRNZaUO^[HNZa ÎRNPKPN_hZY�hc$^[°éU$_ HNRNPKQ ÂSRNZaUOc$PKc$ÂhRN^[UÝß³JÏ_h»�^PN_S^[�hc$UOcO_S^[JÔRN^[�:�ã�S�S°[HK`bHK^[U$ w»�cOM$M=°[HKU9UOQ[HÈÇ ��_ ¡ ßY¢ ¬ _S»<HN�SHNZa @TVRNPKU$_hZYJÔJL�[PKQÏRNJÔÂSZac$�SRNPN�® JLHNPKZYHKPN�ÏRK^[�-PK_S`�ÂSHKU$cOU$cO�[HK^[HNJ�J ¡ HNUO»�HKHN^ ¡ ZYRK^[�SJ/RN^S�-�hHNÂSRKZYUO`�HN^[UOJè`�RN�¾cO^[TVMO�[HN^SPNH�UOQ[HPNQ[RN^S^[HNMOJ RN^[�ÛÂS_hJLJ�c ¡ c$MOc$UOcOHNJ _ST�JLQSRNZac$^[°ßRN^S�ß`��[J�UkU$Q[�SJ ¡ HàPN_S^SJLc$�hHNZaHN�]¢�¤��SZYUOQ[HNZa`�_SZaHN 
UOQ[H^[�[` ¡ HNZ�RK^[� ¡ HKQ[RN�Sc$_h�[Z�_STkÂhRNZaU$cOPNcOÂSRK^[UOJIPNRN^S^[_SU ¡ H�TVcO�[HN�ÑR ÂhZYcO_SZac�RN^[�àUOQ[H JL�®JLUOHN`ÊPKRN^ ¡ HHN�[ÂSHKPNUOHN�9U$_9HN�[ÂhRN^[�9RN^[�9PNQ[RK^[°[Hf�h�[Zac$^[°w_SÂSHKZYRKU$cO_S^S  ¡ _hU$Q@cO^@^[�S` ¡ HKZ
_hTçÂSRKZYUOc$PKc$ÂhRN^[UOJ�RKJ�c$^RN`�_S�[^[UWRN^S�bd[cO^[��_ST§d[^[_h»�MOHN�h°[H�J�Q[RNZaHN�]¢¿
Q[HÍTY_SMOM$_h»�cO^[° MOc$J�Uè»<RNJÏ°[cO�[HKJÏRN^Ù_S�SHNZa�[c$HK» _STÕUOQ[HÊ`�_SJLUèJLcO°[^[cOTVcOPNRN^SUÎc$^STV_SZa`�RNMZYHKæS�[cOZYHK`bHK^[U$JtHN�SÂSZaHNJLJ�HN� ¡ �¥UOQ[H<ÂSZa_ó��HNPKUWJLUORNd[HKQ[_SMO�SHKZYJ��
-

¿�Q[H
organisation

ZYHKæS�[cOZaHNJfUOQ[H9ÂSZaHNJLHKZY�SRNUOc$_h^ RN^[�á_SZa°[RN^[cOJLRKU$cO_S^
-
»�cO�SHwRN�[RKc$MOR ¡ c$MOc$UO�à_STHK�[cOJLUOc$^[°bd[^[_h»�MOHN�h°[HÃ¢

- Knowledg
×#äW¿aÛU×qÜ�Ø�RKZYH »<c$MOM$cO^[°=U$_àJ�Q[RNZaH U$Q[HKc$ZkdS^[_S»<M$HK�S°[H »<c$UOQ[cO^9R °[Za_S�[ÂàUOQ[RNU�UOQ[HK�TYHNHKMfUOQ[HN�ÄPNRK^ÕU$Za�[J�UÐ¢t¿�Q[HN�Ä»<c$J�QÕU$_ ¡ H4R ¡ M$H4UO_Õ�SHKPNcO�SH4_S^ÄJLQSRNZac$^[°Ä�hHNPNcOJLcO_S^SJÑRN^[�PK_S^[�hc$UOcO_S^[JRQWTV�[ZaUOQ[HNZa`b_hZYHK ]RN�S�hHN�

-
�[RKM$�[H�_hTkU$QSH�JLQ[RKZYcO^[°àHNTYTV_SZaUçRN^S�ÑTVRNcOZkHN�SPNQ[RK^[°[H c$J�R`��[J�UÃ�aUOQ[RNUWcOJL SUOQ[H<TVHKHNMOc$^[°bU$QSRNUW_S^[H<cOJ�ZaHN»<RNZa�SHK�bTY_SZ]JLQ[RKZYHK�²¢

- É ÛUäW¿aàF×qÖUÚ3×%Ø�×�×Fp�×qÜ�ØIRKZYH�^S_SU�RN»<RNZaH _STâHN�Sc$J�U$cO^[°=d[^[_S»<MOHN�S°SH�RK^[�àd[^[_S»<MOHN�S°SH�_h»�^SHNZaJ:QUOQ[HK�ßRKM$J�_Î»<c$J�Q4U$_ ¡ H R ¡ M$HáU$_Î�hHNPKc$�hHÑ_S^ÛRNPKæS�[cOJLcOU$cO_S^ÛPK_S^[�ScOUOc$_h^[J�RN^[�4ÂhRNZaU$^SHNZaJ�RN^[�TY�[ZaU$Q[HKZY`�_SZaH�RN^=RNPKPNZaHN�hc$UORNUOc$_h^9RK^[�àPNHKZYUOc$TYc$PKRNUOc$_h^9`�HNPKQ[RN^Sc$J�`ØcOJ��SHKJLcOZYHK�S §U$Q[RKU�HN^[R ¡ MOHNJUOQ[HK`ÜUO_�PNQ[HKPNdfUOQ[H<M$HK�[HNMW_hT�UOZY�SJLUWRN^[��d[^[_h»�MOHN�h°[H<_ST§ÂSRNZaUO^[HNZaJ�¢
- � J�HNZaJ¾»�RK^[UÎUO_ �SHKU$HKZY`�c$^SHÊ»�Q[_h Û»�Q[HK^ÙRN^[� Q[_h» U$QSHNcOZÄdS^[_S»<M$HK�S°[HØcOJÖJLQ[RKZYHK�3�

distributed
- � J�HNZaJ�»<RN^SUÃUO_�PN_S`�`��[^[cOPNRNUOH<�ScOZYHKPNUOM$�¥»<cOU$Qb_SUOQ[HNZaJL  � UO_ � _SZ]`�RN^[�¥UO_�`bRK^[�
- � J�HNZaJ�»<RN^SUÃUO_ ¡ H<R ¡ MOH<U$_�U$Za�[J�UÃdS^[_S»<M$HK�S°[H<JL_h�[ZaPNHNJtZaHNPNHKc$�SHN�ý�^ÛUOQ[HÑUOHNPNQS^[c$PKRNM�J�c$�hHN âUOQ[HÑÂSZa_ó��HNPKU�`��[JLUk`�RNd[Hà�[J�Hà_ST�HN�[cOJLUOc$^S°ÌcO^[UOZYRK^[HNUkTYRNPNcOMOc$UOc$HKJ RNU£<PKQ[`bHKRw�a��_SUO�[Jf�I_hU$HKJL� ¡ �[U ¡ H9R ¡ M$H@UO_ TY_SMOM$_h»ÉUOQ[H@PN�SZYZaHN^[U�c$^STVZYRKJLUOZY�SPNUO�[ZYHw�SHN�SHNMO_SÂS`�HN^SU$JRN^[��HN�[HK^[U$�SRNMOM$�¥HK�[_SMO�[H<c$^SU$_�R�»<H ¡�¡ RKJLHK�bJ��®JLUOHN`Ñ¢

2.3.
tIjq|hjN�Oq Å z9jNu�m]qhx1j�jKu�u�sOrLpIjKm

¿
Q[H �hHN�[HKM$_hÂS`�HN^[U�_STIUOQ[HÑd[^[_h»�MOHN�h°[HÑJLQ[RKZYcO^[°ÛJLHKZY�SHNZ¥UORNd[HKJ�ÂSMORNPNHÑcO^ÛU$QSZYHKHÑÂSQ[RKJLHNJ�¢�¿
Q[HZYHKRNJL_h^[J4TV_hZ U$QSHÕÂSQ[RKJLHN�¾�hHN�[HKM$_hÂS`�HN^[U�RKZYHÄUO»�_hTV_hM$�]¢�\a^Þ_h^[HÄQ[RN^[�Ö»<H ¡ HNMOcOHN�[HÄUOQ[RNU�R°[ZYRK�S�[RKM@PNQ[RK^[°[HÕcOJ4`b_hZYHÕTYRN�[_h�[ZaR ¡ MOHÕUO_ÜUOQ[HÄRNPKPNHKÂSUORN^[PKH/_hTàU$Q[HÄJL�®J�U$HK` RNJÛ�[J�HNZaJß°SHNU
gradua

M$MO�@HN�SÂS_SJ�HN�=U$_=�ScOTVTYHNZaHN^[U]ÂhZY_hPNHNJ�JLHKJ�RK^[�9QSRN�[H�U$QSHbÂh_SJLJ�c ¡ c$MOc$UOcOHNJ<U$_=°[HNU§�[J�HN�wUO_w^SHN»TV�[^[PKU$cO_S^[RKM$cOUO�ÑRN^[�Ì»�RK�®Jf_ST�»�_hZYd§¢WýI^ UOQ[Hw_hU$Q[HKZ�QSRN^[�h çU$QSc$JbÂSQ[RNJ�HN�ÌRNÂSÂhZY_hRNPKQÑRNMOM$_h»�J¥UOQ[HÂSZa_ó��HNPNUWUO_bTY_SMOM$_h»ÄU$Q[H<UOHNPNQS^[c$PKRNMW�SHK�[HNMO_SÂh`bHK^[UOJ�_hT�UOQ[H<PN�[ZaZYHK^[UWc$^STVZYRKJLUOZY�SPNUO�[ZYH<RNUW£�PNQS`bHKRÃ¢
2.3.1.

�aryj�v�u�qUk¥�OjN���hj�oKj Å qhrLsOmYqhoNÇ
À��SZYcO^[°åUOQ[HÍTYc$ZaJLUÔÂSQ[RKJLHÍÂhHNZac$_h�ScOPÍ»�_hZYdSJLQ[_hÂSJÏ»<HNZaHÍJLUORNZaU$HK�åRN^S�åU$QSHÍ¦IHN^[^Sc$J��IHNUd[^[_S»<M$HK�S°[H�ZYHKÂS_SJ�c$UO_SZa�Ö»�RKJ4c$`�ÂSMOHN`�HN^SU$HK�§¢�¿
Q[HÕHK�[cOJLUOc$^[°ÖUOHNPKQ[^[c$PKRNM@cO^[TYZYRKJLUOZY�[PKU$�SZYHK �UOQ[H��_SU$�SJ9�I_hU$HKJ9^[HKU$»<_SZadèRK�[RNcOMOR ¡ MOHßRNU�£�PNQ[`�HNRß»�RKJ9�SJLHN�/TV_hZ U$Q[Hßc$`�ÂSMOHN`�HN^SU$RKU$cO_S^Ô_STfUOQ[H
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rep
_SJ�c$UO_SZa�y¢K£<�SRNcOM$R ¡ MOHITV�[^[PKU$cO_S^SRNMOc$UO�b_hT���_SUO�[Jk�I_SUOHNJâ»<RNJâ�[J�HN� U$_ JL�SÂSÂS_hZYU��hc$ZaHNPKU�RNPKPNHNJ�JâU$_PN_S^[UOHN^SU$J� çRNJb»�HKM$MtRNJbÂS� ¡ M$cOJLQ[cO^[° RK^[� ¡ ZY_h»�J�c$^[°Ñ_hT�d[^[_h»�MOHN�h°[H@cOU$HK`bJ�¢Ã¿
Q[H@cO^[TYZYRKJLUOZY�[PKU$�SZYHRNMOJL_ØRNMOM$_h»�JÄTV_hZ4U$QSHÜcO`�ÂSMOHN`�HN^[UORNUOc$_h^-_hTÛTVRNPKc$MOcOU$cOHNJ/TV_hZß�hc$J�PN�[J�JLcO_S^ÉRK^[� ¡ Za_SRN�hPNRKJLUà_ST

questi
_S^SJ�RN^[�wZYHKæS�[HKJLUOJ�¢�¿
QSH¥ÂS_hZYUORNM�U$_@UOQ[H¥¦IHK^[^[cOJL�IHKUy�SHK�[HNMO_SÂhHN��cO^�ÂhQ[RNJ�H � �[JLcO^[° ��_SUO�[J�I_SU$HKJ�UOHNPKQ[^[_hM$_h°[�¥cOJ��hHNÂScOPNUOHN��cO^fTVcO°[�[ZaH � ¢¿
Q[H¾TVcOZaJLU J�U$HKÂÊc$^ØUOQ[H¾�SHK�[HNMO_SÂh`bHK^[U _STÛUOQ[HÖd[^[_h»�MOHN�h°[HÖJLQ[RNZacO^[°-J�HNZa�[HNZa =»�RKJ/UOQ[HJLÂSHKPNcOTVcOPNRNUOcO_S^Ê_STèU$Q[HÉc$^[TYZYRKJLUOZY�SPNUO�[ZYHÉTV_SZèd[^[_S»<MOHN�S°SH¾_SZa°[RN^[cOJLRKU$cO_S^Ø�aPNMORNJLJ�c$TYc$PKRNUOc$_h^ØRN^[��SHNJ�PNZac$ÂhU$cO_S^[�àRK^[�ÞUOQ[H/ÂSZa_SPKHN�S�SZYHKJÌTY_SZàÂS� ¡ M$cOJLQSc$^[°ÞRN^[�ÜUO_��SHKU$HKZY`�c$^SHèUOQ[HèZaHNMOHN�[RK^[PNHÔ_STÂSZa_SÂS_hJLHN�9d[^[_h»�MOHN�h°[HfcOU$HK`bJ�¢���cO`b�SM$UORN^[HK_S�[J�M$�® yc$U�c$J�^SHNPNHKJLJ�RNZa��UO_@HN^SPN_S�SZYRK°[H¥RN^S�@`b_hU$cO�[RKU$HÂSRNZaU$cOPNcOÂSRK^[UOJ¹UO_wPN_h^[UOZYc ¡ �[UOHfUO_wUOQ[HbJL�®JLUOHN`Ñ¢�£ÜÂSZa_SPKHN�S�SZYH¥TY_SZ�°[ZYRK�S�[RKMyPNQSRN^[°[Hf_STçQ[R ¡ cOU$J¹RN^[�TV_SZçUOQ[HIÂhRNZaU$cOPNcOÂSRKU$cO_S^ _ST��SJLHNZaJkcO^�UOQ[HI�hHN�[HKM$_hÂS`�HN^[U�cOJkZaHNRNMOcOJLHN� RK`b_S^S°b_hU$Q[HKZ�U$QSc$^[°SJL  ¡ �fUOQ[HJLHNUOU$cO^[°Ý�[ÂÝ_hTèTYRNPNH-U$_ÝTVRKPNHÉ»<_SZad[J�Q[_SÂhJ�¢ ¤��SZYUOQ[HNZa`�_SZaHN  R-ZYHN»<RNZa�ËJ�PNQ[HK`bR-c$J ¡ HKc$^[°�SHN�[HKM$_hÂSHK�=UOQ[RKU�»�cOM$M�PK_S^[UOZac ¡ �[U$H UO_àÂSZa_S�[cO�SH cO^[PNHK^[U$cO�[HKJ�d[^S_S»<M$HK�S°[H�»�_hZYd[HKZYJ<UO_9PK_S^[UOZYc ¡ �SU$Hd[^[_S»<M$HK�S°[H<cOU$HK`bJ�¢

Ê½Ë�Ì:Í
1.
È�°�¯¦¹9½~·6¹h°�¹9«�¦�¢�³�³�²9¿
�¢~¹

2.3.2.
åIr�jNo<rLn ÅyÅ qSoKm§xan�u�lKmYsOqSuy{S�Os$maÇ

¿
Q[HÎJ�HNPN_h^[�:ÂhQ[RNJ�HÎPN_h^[PNHK^[U$ZaRNUOHNJá_S^ÕUOQ[HÎJLÂhHNPKc$RKM$cOJLHK�:JL�[ÂhÂS_SZaUf_hT��ScOTVTYHNZaHN^[U¥UO�®ÂSHKJÑ_ST�[JLHNZaJL <^[RK`bHKM$�ÔJLHNRKZYPKQÔJ��[ÂSÂh_SZaUIRN^[�ÄÂh� ¡ MOc$J�Q[cO^[°ÔJ��[ÂSÂh_SZaUÐ¢ � JLHKZ�ZaHNæh�[c$ZaHN`�HN^SU$J=c$�hHN^[UOcOTV�ÎR^[HNHN�ÔTV_hZb^[HKHN�Ô�SHN�hc$PKRNUOHN�ÔJL�[ÂhÂS_SZaU<_STfJ�HNRKZYPKQÎRNPKU$cO�[cOU$cOHNJ�¢]��HNPKRN�[J�Há�[J�HNZaJwRNZaH ^[_hU¹RKM$»<RN�®JRN»<RNZYH=_ST<UOQ[H9PK_S^[UOHN^SU$J�RN^[�ßJLUOZa�[PNUO�[ZaH9_hT�UOQ[H=ZYHKÂS_SJ�c$UO_SZa� cOUâc$J�^[HNPKHNJLJ�RNZa� UO_ÌÂhZY_h�[c$�hH9QSc$°[QM$HK�[HNMwJ�HNRKZYPKQ¾TVRNPKc$MOcOU$cOHNJÎUOQ[RKUw°[�[cO�SHÕUOQ[HÕJ�HNHNdSHNZ UO_¾U$QSHÕZYHKM$HK�[RN^[U@cOUOHN`�J�¢ � _SZaHN_S�SHNZa �UOQ[H
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TV_SZa`b�SM$RKU$cO_S^4_hT¥U$QSH HN�[RKPNU�æS�[HKZY�ÛUOQ[RNU�M$HKRN�SJwU$_ÎUOQ[H ^SHNHN�hHN�ÎcO^[TY_SZY`�RNUOcO_S^4cOJ@^[_SU�R UOZYcO�[cORNMU$RKJLd�¢¿
Q[HÜHN�[RKPNUàTV_hZY` RN^S�ÉTV�S^[PNUOc$_h^[RNMOcOU$�¾_hTáUOQ[H��[J�HNZßJL�[ÂhÂS_hZYU=`b_h�S�[MOH�cOJè°[_hc$^S°ÏU$_ ¡ H�SHNUOHNZa`bcO^[HK� ¡ �áHK�[U$HK^[JLcO�[Hà�[J�R ¡ cOMOc$UO� RN^S�ÌZaHNæh�[c$ZaHN`�HN^SU$J�RN^[RKM$�®J�c$J�¢�£�UâU$Q[H=`�_S`�HN^[Uâ»<H9RKZYHPN_S^[J�c$�hHNZac$^S°ÏU$QSH�RNÂhÂSMOc$PKR ¡ c$MOc$UO�¾_STÌU$HKPNQ[^Sc$æh�[HNJÔJL�[PKQÏRNJÔd[HN�®»<_SZa�É`�RNÂSJÔRN^[�-U$_h_SMOJèTY_SZ�[c$J��[RNMOc$J�RNUOc$_h^�_hT9RKJLJL_hPNcORNUOc$_h^[J ¡ HNUO»<HNHN^ÞPN_h^[PNHKÂSUOJÌRKJÌR/ÂS_hJLJLc ¡ cOM$cOUO�:TV_hZ9J�HNHNdSHNZ -_SZacOHN^[UOHN�JL�[ÂSÂh_SZaUÐ¢�¤��[ZaU$QSHNZa`b_hZYHK 
cO^á_SZa�SHKZ�U$_ßd[HNHKÂÌUOQ[H=ZYHKÂS_hJLcOU$_hZY� cO^áJ�U$HKÂÌ»<c$UOQáUOQ[H9�SHN�SHNMO_SÂS`�HN^SU$JRN^[��PNQ[RK^[°[HNJÚcO^ UOQ[HéHK^[�[cOZY_h^[`bHK^[UO :ÂS� ¡ M$cOJLQSc$^[° JL�[ÂhÂS_SZaUÜ»�cOM$MÜQ[HNMOÂ �SJLHNZaJËPKM$RKJLJ�c$TY�d[^[_S»<M$HK�S°[HÕcOUOHN`�JL  HN�[HK^[UO�[RNMOM$� ¡ �ÜRN�SU$_h`bRKU$cOPÕU$HK�[UO�[RNM@RK^[RNMO�®JLHÕ_hTÑU$Q[HÄUOHN�[UOJÛÂS� ¡ M$cOJLQSHN�§¢¤�ZY_h`ËUOQ[H@RN^SRNMO�®JLcOJ¥_ST�J�HNHKd[HNZ�ZYHKæS�[HKJLUOJL �UOZYHK^[�SJ¥RK^[�Ñ°[RKÂSJIcO^=UOQ[H�ZaHNÂS_hJLcOU$_hZY�=PNRK^ ¡ H�TV_h�[^[�RN^[�ÜÂS� ¡ M$cOJLQ[HKZYJßRNZaHè�hc$ZaHNPKU$MO�ÕZaHNæS�SHNJLUOHN� ¡ �ÕUOQ[HèJ��®JLUOHN`�U$_ÞÂSZa_S�[cO�SHÔc$^[TY_SZa`bRKU$cO_S^�R ¡ _h�[UJLÂSHKPNcOTVcOP�RNZaHNRNJ�¢h¿
Q[H�J��®JLUOHN`ÍcO�SHK^[U$cOTVcOHNJIHK�[ÂSHKZYUOJ ¡ �=RN^SRNMO�®JLcO^[°àÂSZa_STVcOM$HKJIRN^[�àUOQ[H ÂS� ¡ M$cOJLQSc$^[°Q[c$J�U$_hZY�¥_hT��SJLHNZaJ�¢
2.3.3. w qh�$�O{SÆyqSoN{hmYsOqSu9xY{hlNsO�$sOmas$jKr
¿
Q[HÛPN_h`b`��[^[cOU$�Ô_ST �[J�HNZaJ9J��[ÂSÂh_SZaU$HK� ¡ �ÎU$QSHÌ¦IHK^[^[cOJL�IHNU�_hÂSHNZaRNUOHNJ=c$^S�SHNÂhHN^[�hHN^[UOMO�Î_STQ[_SMO�ScO^[°á_hZY°[RK^[cOJLRNUOcO_S^[RKMtJ�U$Za�[PKU$�[ZaH=RNPNZa_SJ�J ¡ �[JLcO^[HKJLJ��[^[cOU ¡ _S�[^S�SRNZac$HKJ�¢���Q[RNZacO^[°ád[^S_S»<M$HK�S°[HU$Q[HKZYHKTV_SZaHàc$`�ÂSMOcOHNJ U$QSRNUkd[^[_h»�MOHN�h°[HàJLHKHNd[HKZIRN^[�Ûd[^[_h»�MOHN�h°[H=_S»<^[HNZ�`b�SJLU ¡ H=R ¡ M$H=U$_ßTVcO^[�HNRNPKQè_SUOQ[HKZ�RK^[�/RN°[ZaHNHß_S^ÔU$Q[HßUOHNZa`bJ=_ST�U$QSHÌHK�[PNQ[RK^[°[HW¢]���[PKQÎHN�[PKQ[RN^[°SHáPN_h^[�ScOUOc$_h^[JwRKZYH�SHNÂhHN^[�hHN^[U<_S^ÎUOQ[HÌM$HK�[HNM<_STbU$Za�[JLU<RN^S�è�SHKÂSHK^[�SHK^[PN�ÛPN_h`b`��[^[cOUO�ß`�HN` ¡ HKZYJ@TYHNHKM¹TV_hZfHKRNPNQ_SUOQ[HNZó¢ç¿�Q[RNUIcOJL �c$^[J�U$HKRN�/_ST�`bRKd[cO^[°èUOQ[HNcOZ d[^[_h»�MOHN�h°[HÌHK�[ÂSMOcOPNcOU<RK^[�ÔRK�[RNcOMOR ¡ MOHßU$Q[Za_S�S°[QèRd[^[_S»<M$HK�S°[HbZYHKÂS_hJLcOU$_hZY�® �d[^S_S»<M$HK�S°[H¥_h»�^SHNZaJ�PNRK^�PNQ[_h_SJLHfU$_@J�Q[RNZaH¥cOUy»<c$UOQ[cO^�R¥PN_h^[U$Za_SMOMOR ¡ MOHN U$Za�[JLUOHN��°[Za_S�[Â��[^[�hHNZ]PN_h^[�ScOU$cO_S^SJ�^[HK°[_SUOcORNUOHN��TV_SZ]UOQ[H<JLÂSHKPNcOTVcOP�J�c$UO�[RNUOcO_S^fRK^[��ÂSRNZaUO^[HNZaJ�¢\Y^Öd[^[_h»�MOHN�h°[HÕZYHKÂS_hJLcOU$_hZYcOHNJ� �J��[PNQÖRKJ4U$Q[HÕ_h^[HÕ»<HÕ�SHN�SHNMO_SÂSHK�¾c$^ÖÂSQSRNJLHKJ � RN^[�ÖeS d[^[_S»<M$HK�S°[Hbc$J��SHKPN_S�SÂSMOHN�@TYZY_h`ÉUOQ[H¥d[^[_h»�MOHN�h°[H¥_h»�^[HKZ²¢�ÁkHK»�RKZY�@_hZ
J�RN^[PKU$cO_S^�J�PNQ[HK`bRKJ�U$QSRNUÂSZa_S�[cO�SHÜRN^ÏHK�[U$HKZY^SRNM=�[RNMO�[RNUOcO_S^ÏTY_SZßd[^[_S»<MOHN�S°SH�`��[JLU=U$QSHNZaHNTV_hZYHÞHN^[PK_S�[ZaRN°[HÞÂS� ¡ M$cOJLQSHNZÂSRNZaU$cOPNcOÂSRKU$cO_S^§¢´¿�Q[RNU�cOJL ÃÂSHK_SÂSMOH�U$QSRNU�JL� ¡ `�c$U�cOU$HK`bJâUO_ U$Q[H�ZaHNÂh_SJLcOUO_SZY�bRNZaH�ZYHK»�RKZY�hHN� HNcOU$QSHNZ]RNRRÞHN�SRNMO�[RNUOc$_h^ÉTYRNPNUO_SZÛ�aPN_h^[U$Zac ¡ �[UOc$^S°ÉUO_-PKRNZaHNHNZÛ�hHN�[HKM$_hÂS`�HN^[UO�Y 9`b_h^[HNUORNZac$MO�®  ¡ �ÏR�Âh_ScO^[UJL�®JLUOHN` _hZ ¡ �ÉHK�[ÂSMOcOPNcOUÑRNPNdS^[_S»<M$HK�S°[HK`bHK^[UÑ�aQ[c$°SQ[M$cO°[Q[UÑUO_SÂ�PN_h^[U$Zac ¡ �[UO_SZaJL�ó¢Ik_h^[�[HNZaJLHKM$�® _SZa°[RN^[cOJLRKU$cO_S^[J4PKRN^ÖPNQS_S_SJ�HÕU$_ÎÇ�ÂS�[^Sc$J�Q�ß�ÂSHK_SÂSMOHÕ»<Q[_¾�S_h^�ß³U@PK_S^[UOZYc ¡ �SU$HÄHN^S_S�[°[QÜUO_ÜUOQ[HZYHKÂS_SJ�c$UO_SZa�y¢ ¬ _S»<HN�[HKZY �ÂSHK_SÂhM$H4ZaRNUOQ[HNZwd[HNHKÂÕU$Q[HÛ�hHNPNcOJLcO_S^/R ¡ _S�[UIJ�Q[RNZac$^S°Ôd[^S_S»<M$HK�S°[HÛ_S^U$Q[HKc$Zç_h»�^ Q[RK^[�SJ� WRN^[� ¡ HIR ¡ MOHIUO_��SHNPKc$�hHI_S^ RIPNRKJLH ¡ �bPKRNJLH ¡ RNJ�c$Jk»<Q[HNUOQ[HNZ
RN^ HN�[PKQ[RN^S°[H�c$Jc$^[UOHNZaHNJ�U$cO^[°/U$_ÄUOQ[HN` _hZ�^[_SUã¢ç¤y�[ZYUOQ[HKZY`�_SZaHN <U$QSHß�SRNMO�[HÛ_ST RÛd[^[_S»<M$HK�S°[HßcOU$HK` PKRN^[^S_SU ¡ HTVcO�[HN�ÎR ÂhZYcO_SZac ¡ �[U¹�hHNÂhHN^[�hJ@_S^4`�RN^[�ÛTYRNPNUO_SZaJ@UOQ[RNU�RNZaH ^[_hU¹RNMO»�RK�®J@PNRK�[°[Q[U�c$^4RáZYHK»�RKZY�JL�®JLUOHN`Ñ¢K¤�c$^SRNMOM$�® W_STYU$HK^ d[^[_S»<MOHN�S°SHIRN^[��cO^[TV_hZY`�RNUOcO_S^ ZYHKæS�[HKJLUOJkRNZaHI^[_SU�RI`�HNZaHIHN�SPNQ[RK^[°[H�_STR¥TVcO^[c$J�Q[HN�ÏÇ³ÂSZa_S�h�[PNUÝß ¡ �[UycO`bÂhM$� R¥»<_SZad ÂSZa_SPKHNJLJk�h�[Zac$^[° »<Q[cOPNQ U$Q[HIdS^[_S»<M$HK�S°[HI_h»�^SHNZç»<c$MOM�SHN�[HKM$_hÂbUOQ[H<RN^[J�»�HKZ]JL_S�S°[Q[U ¡ �¥UOQ[H<ZYHKæS�[HKJLUOHNZó¢½/H UOQ[HNZaHNTY_SZaH�RK�S�[_hPNRKU$H R JL�®J�U$HK`ÊU$Q[RKU�ÂSZa_S�[cO�SHKJ��ScOZYHKPNU]M$cO^[d[J ¡ HKU$»<HNHK^wd[^[_h»�MOHN�h°[H�RN^[�d[^[_S»<M$HK�S°[Hè_S»<^[HNZaJ�¢t���SPNQÄM$cO^[d[JÑÂhZY_h�[cO�SH4�ScOZaHNPNUfZYHK»�RKZY�ÕTY_SZ@UOQ[H4_S»<^[HNZaJ ¡ _hU$QÄUOQ[Za_S�[°[QZYHKPN_S°[^Sc$UOc$_h^9RKJ�»�HKM$M�RKJ ¡ HNPKRN�[J�Hb_h»�^[HKZâPNRN^9�SHKPNcO�SH�Q[c$`�JLHKM$Tt_S^9HN�[PKQ[RN^[°SHbPK_S^[�hc$UOc$_h^[J<RN^[�PN_SJ�U$J�¢�¿
Q[H¥UOQ[cOZY�wÂSQ[RKJLH¥_hTç�SHK�[HNMO_SÂh`bHK^[Uy_hTç¦IHN^[^Sc$J��IHNU�PK_S^[PKHN^[UOZYRKU$HKJk_S^ U$QSHIPN_SMOMOR ¡ _hZYRKU$cO_S^RNJLÂhHNPNUOJÉ_hT:UOQ[HÍJL�®J�U$HK` RK^[�åÂSZa_S�Sc$�hHNJÏ`�HNPKQ[RN^[cOJL`�JÏTY_SZ�dS^[_S»<M$HK�S°[HÍHK�[PNQSRN^[°[HËRN^[�PN_SMOM$R ¡ _hZYRKU$cO_S^¾UOQ[RNU9d[HNHKÂÏ_S»<^[HKZYJ�Q[c$Â¾MOcO^[d[J ¡ HKU$»<HNHK^Öd[^[_S»<MOHN�S°[HÕRK^[�¾ÂSHK_SÂhM$HÕRK^[�¾U$QSRNUJL�[ÂSÂh_SZaU
UOQ[H@J�HNRNZaPNQÑRK^[� ^[HK°[_SUOcORNUOc$_h^=ÂhZY_hPNHKJLJ�¢h¿�Q[c$JIÂhQ[RNJ�H�ZYHKJL�[MOU$JIcO^àU$QSH��SHN�SHNMO_SÂS`�HN^SUç_STRN^àRN°[HK^[U

-̀
bHK�ScORNUOHN�Ñd[^S_S»<M$HK�S°[H�J�Q[RNZac$^S°=`�RNZad[HKUçU$QSRNUçRK�S�SJ�UOQ[H TV_hM$MO_S»<c$^[°=TV�S^[PNUOc$_h^[RNMOcOU$�9U$_
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-
��_SJ�JLc ¡ cOM$cOU$�¾UO_ÉJ�Q[RNZaH�dS^[_S»<M$HK�S°[HÞU$QSRNU=c$JÔ^[_SU=�Y�®HKU$�ß�SHKJLPKZYc ¡ HN�Éc$^¾UOQ[H:d[^S_S»<M$HK�S°[H
repository

- �y�[ÂSÂh_SZaUÔTY_SZÜPN_SRKM$cOUOc$_h^åTV_hZY`�RNUOc$_h^å�ac$^ _hZY�hHNZ�UO_å�hHN�[HKM$_hÂå^[HN» JL_SMO�[UOc$_h^[JÏ»<Q[HN^dS^[_S»<M$HK�S°[H<cOJ�^[_hUWRN�[RKc$MOR ¡ M$HK�
- �y�[ÂSÂh_SZaUkTV_SZI�hc$ZaHNPKUkHN�[PKQ[RN^S°[H ¡ HNUO»<HNHN^ßÂSRKZYUOcOHNJ »�QSHNZaH9UOQ[H=^[HN°[_hU$cORNUOc$_h^á_hT�HK�[PNQ[RK^[°[HPK_S^[�hc$UOcO_S^[JtQ[RNÂhÂSHK^[J�cO^fR<PNRKJLH<U$_�PNRKJLH ¡ RKJLcOJ¿
Q[H�^[HN�[U]J�HNPNUOcO_S^w�hHNJ�PNZac ¡ HNJ<U$Q[H�_S�SHNZaRNMOM§RKZYPKQ[cOU$HKPNUO�[ZYH�_ST�¦IHN^[^Sc$J���HKUÐ¢®¿
Q[HbRN°[HK^[U -̀bHK�ScORNUOHN�d[^[_S»<M$HK�S°[H J�Q[RNZac$^S°9`�RNZad[HNU�UO_ ¡ H �SHK�[HNMO_SÂhHN�àcO^9ÂhQ[RNJ�H��à»<c$MOM ¡ H �SHKJLPKZYc ¡ HK�=cO^=JLHNPKU$cO_S^ÑÐ§¢¿
Q[Hß»�Q[_hM$HßTVZaRN`�HN»<_SZadèRK^[�/U$Q[Hß`�HNUOQ[_S�h_SMO_S°[cOPNRKM ¡ RNPKd[°[Za_S�[^[�ÔTV_SZ�cOU$J9�SHN�SHNMO_SÂS`�HN^SU�RKZYH�SHNJ�PNZac ¡ HN��c$^b`b_hZYH<�SHKU$RKc$MWcO^Íê Di02].

3. Ã ûWð�ð]ñóò7ÄÄûKô�ÒÄí{Ó�Ô�ñaô®û{ÓKô�ÕbíWû
¿
Q[Hà_S�[HKZYRKM$MkRKZYPKQ[cOU$HKPNUO�[ZYHà_hT�¦IHK^[^[cOJL�IHNUâcOJb�hHNÂhc$PKU$HK�ÌcO^áTYc$°[�SZYH=eÌUOQ[RNUâRKM$J�_ÌJ�Q[_S»<JbUOQ[HÂSZa_SPNHKJLJLHKJÔRKJLJ�_SPNcORNUOHN��»<c$UOQÉ�hc$TYTVHNZaHN^SU=PKRNUOHN°[_hZYcOHNJÔ_STÌ�[JLHKZYJ�¢�£�Jè�SHKJLPNZac ¡ HN� ¡ HKTV_SZaHN w»�Hc$�hHN^[UOc$TY�éUOQ[ZYHKHÙPNRNUOHN°S_SZac$HKJ�_hTÖ�[JLHKZYJØ`�_S�SHKM$MOcO^[° UOQ[HÚTV�[^SPNUOc$_h^[RNMOc$UO�åZaHNæS�Sc$ZaHN� ¡ �åUOQ[H

stakeholders:
Seekers

�NRKZYH<UOQ[_SJ�H�»<Q[_�JLHNRKZYPKQfTY_SZ]RN^[��ZaHNRN��d[^[_h»�MOHN�h°[H<c$UOHN`�J�cO^f¦IHK^[^[cOJL�IHNUã¢
Owners

�KRNZaH�UOQ[_hJLH<»�Q[_�JL� ¡ `�c$UWd[^[_h»�MOHN�h°[H<c$UOHN`�J�UO_�¦IHN^[^[cOJL�IHKU
Editors

�ÑRKZYHÊUOQ[_hJLHÊZaHNJLÂh_S^[J�c ¡ M$HÊTY_SZ:`�RNcO^[UORNcO^[cO^[°ÙU$Q[HÊJ�U$Za�[PNUO�[ZaHÊRN^[� PK_S^[UOHN^SUÎ_ST
KennisNet.£<^[���[JLHKZ=PKRN^ÞÂSMORN�:_h^[HÔ_hZà`b_hZYH/_ST=U$QSHNJLHÔZY_hM$HKJ�¢ ¬ _h»�HK�[HNZa ¥UOQ[HèÂh_SJLJ�c ¡ c$MOcOU$cOHNJÌRN^[�RNPNUOc$�Sc$UOc$HKJw_hTfRá�SJLHNZ�RNZaHá�hHNÂhHN^[�hHN^[U<_S^ÎUOQ[HÌZY_hM$HÌU$RKd[HN^�¢�¿
Q[HÌPNHN^[UOZaRNM¹PK_S`�ÂS_h^[HN^[U�_ST¥UOQ[HJL�®JLUOHN`ÊcOJ�U$Q[H

repository
»�QSc$PKQ9PK_S^[UOHN^[U�cOJ�JL�[ÂhÂSMOc$HK� ¡ �wUOQ[H �[J�HNZYJ<�ad[^[_S»<MOHN�S°SHb_h»�^[HKZYJ��²¢¿
Q[cOJ�ZaHNÂh_SJ�c$UO_SZa�áPKRN^ ¡ H ¡ Za_S»<JLHK� ¡ � UOQ[H9dS^[_S»<M$HK�S°[H=JLHKHNd[HKZYJ�RN^[�ßcOJb`�RNcO^[UORNcO^[HN� ¡ � UOQ[HHN�ScOU$_hZYJ�¢I¿�Q[HÞdS^[_S»<M$HK�S°[HÞZYHKÂS_hJLcOU$_hZY�¾cOJ ¡ �[c$MOU=�[JLcO^[°ÏUOQ[H�_h^[UO_SM$_h°[� -�hZYcO�[HK^ know

�$jK���Sj
description

PK_S`�ÂS_h^[HN^[Uã¢9\YUOHN`�J¾cO^ÚUOQ[HÊZaHNÂh_SJLcOUO_SZa�ÝRKZYHÊ�hHNJLPKZYcOÂSUOc$_h^[J¾_STÄd[^S_S»<M$HK�S°[HJL_S�[ZaPNHKJL ÑcO^[TV_hZY`�RNUOcO_S^ÊR ¡ _S�[UÌHN`�ÂSMO_S�®HKHNJL Ñ�hc$J�PN�[J�JLcO_S^[J�RN^[�Êæh�[HNJLUOcO_S^[J�¢ÜåIr�jNo¾r�n Å�Å qhoNmTV�[^[PKU$cO_S^[RKM$cOUO�ÌcOJ��ScOZYHKPNUOHN�ÛUO_ßUOQ[Hà^[HKHN�SJ _hT<�SJLHNZaJ RNJ d[^[_h»�MOHN�h°[HàJLHNHKd[HNZaJ RN^[�Ûd[^S_S»<M$HK�S°[HÂS� ¡ MOcOJLQ[HKZYJ�¢�¤�c$^SRNMOM$�® �UOQ[HÒv�u�qUk¥�OjN���hjIzw{So�v�jNmçPK_S`�ÂS_h^[HN^[Uy�[JLHK��U$Q[HId[^S_S»<M$HK�S°[HIZaHNÂh_SJLcOUO_SZa�U$_�JL�SÂSÂS_hZYUyRN^[��HK�[U$HK^[���ScOZaHNPNUyPN_SMOMOR ¡ _hZYRKU$cO_S^ ¡ HNUO»�HKHN^ �[JLHKZYJâcOJâ�SHNJ�PNZac ¡ HN� c$^�`�_SZaH<�hHNUORNcOM�c$^U$Q[H<^[HN�SUÃJ�HNPKU$cO_S^�¢¿
Q[HàJL�®J�U$HK` RNMOM$_h»�J TV_hZIJLHKM$T
-
JLHKZY�Sc$PKH ¡ � U$QSH9�[J�HNZaJ ¡ �[UâRN�h�ScOU$cO_S^[RKM$MO� ÂSZa_S�Sc$�hHNJ�JL�[ÂhÂS_SZaUTV_SZç�SJLHÃ¢K¿�Q[RNU�cOJL W�[J�HNZaJkPNRK^�PKQ[_S_hJLHIUO_�^[RN�Sc$°[RKU$HIUOQ[HI¦I^[_h»�MOHN�h°[HIZYHKÂS_hJLcOU$_hZY� ¡ �fUOQ[HK`bJ�HNMO�[HNJ_SZ]U$_��[JLH<UOQ[H��hc$TYTVHKZYHK^[UWJL�[ÂhÂS_SZaUWTV�[^SPNUOc$_h^[J�_hTVTYHNZaHN�§¢´¿
Q[H<MOHN�[HKM$Jt_ST§RNPNPKHNJ�J�RKZYH<RNJtTV_hM$MO_S»<J��

-
tIsOoNjKlNmI{hlNlNjKrLr maq v�uyq3k¥�OjN���hjàoNj Å qSrLsOmaqSoNÇÛcOJ U$Q[Hà`�_SJ�U ¡ RNJ�c$P=M$HK�[HNMâ_hT�RKPNPNHKJLJ�¢�¿
QSc$J
l
HN�SHNM�»<RNJ��SHK�[HNMO_SÂhHN�=c$^9U$Q[H�TVcOZaJLU]ÂSQ[RKJLH�_STtU$QSHb�hHN�[HKM$_hÂS`�HN^[U]_STtU$QSHbJ��®JLUOHN`Ñ¢®��HKHNd[HKZYJPKRN^àZaHNRN�ÑdS^[_S»<M$HK�S°[H�cOUOHN`�JL h��_ScO^=�hc$J�PN�[J�JLcO_S^[JIRK^[�ÑPN_h`b`�HN^[U
_S^=U$Q[H cOU$HK`bJ�RKPNPNHKJLJ�HN�§¢ýI»<^[HKZYJÌPNRN^�ÂS� ¡ M$cOJLQ:dS^[_S»<M$HK�S°[HÔc$UOHN`�J�¢t�¹_SUOQÕ_S»<^[HNZaJ RN^[��HN�ScOUO_SZaJ PNRK^ÕRNJLJ�_SPKc$RKU$HdS^[_S»<M$HK�S°[HÔc$UOHN`�JáUO_�UOQ[HÔPNMORNJLJ�c$TYc$PKRNUOc$_h^:JLUOZa�[PNUO�[ZaHÃ¢â£�U�U$Q[cOJ JLUORN°SHÎU$QSHÎM$HK�[HNMb_ST@UOQ[HZaHNJ��[MOU$J¥RKPNQ[cOHN�SHN� �hHNÂSHK^[� _h^ÑU$Q[Hwd[^[_S»<MOHN�S°SH@JLHKHNd[HKZ¹UO_ ¡ H@»<HNMOM
cO^[TV_hZY`�HN�áR ¡ _h�[U
UOQ[HPK_S^[UOHN^SU§RK^[�=_SZa°[RN^[cOJLRKU$cO_S^9_STtU$QSHfZaHNÂS_hJLcOU$_hZY��RK^[�wQSRN�[HbRfPNMOHNRKZ�RKc$`�_SZtæS�[HKZY��cO^@_hZY�hHNZUO_ÛTVcO^[�ÛU$QSH9d[^S_S»<M$HK�S°[H=JL_h�[°[Q[Uã¢�¦I^[_h»�MOHN�h°[H=_S»<^[HNZaJbPKRN^ÌÂS� ¡ MOcOJLQádS^[_S»<M$HK�S°[H=cOU$HK`bJ�SJLcO^[°ÌRà�hHNJLPKZYcOÂSUOcO_S^ßU$HK`bÂhM$RKU$HW¢�¿�Q[HàÂS_SZaUORNMkUO_ßUOQ[Hà¦IHN^S^[c$J��IHNUâ�YJ�HNH=TVcO°[�[ZaH � ��RNMOM$_h»�J
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�hc$ZaHNPKU¹RKPNPNHKJLJ@UO_Î^[HK»�J� âc$^[TY_SZa`bRKU$cO_S^Û_h^ßdS^[_S»<M$HK�S°[HÑ»<_SZad[HNZaJL âRK°[HN^[�hRN â�ScOJLPK�[JLJ�c$_h^[JL RK^[��U$_�U$QSH�d[^S_S»<M$HK�S°[H<ZYHKÂS_hJLcOU$_hZY�y¢
-

ª n Å�Å qhoNmajN�Î{hlNlNjKrLrbmYqfv�u�q3k¥�OjN�y�SjwoKj Å qhrLsOmYqhoNÇÌc$JbU$RKc$MO_SZaHN�ÌU$_áUOQ[H9^[HNHK�SJf_hT��[J�HNZaJ¥c$^UOQ[HI�hc$TYTVHNZaHN^SU�ZY_hM$HKJ�¢K¿
QSc$JkTY�[^[PNUOcO_S^[RKM$cOU$�b»�cOMOM ¡ H��SHK�[HNMO_SÂhHN� c$^�U$QSH<J�HNPK_S^[� ÂSQSRNJLH�_hT§UOQ[HcO`�ÂSMOHN`�HN^[UORNUOc$_h^àJLUORN°[HW¢S�y�[ÂSÂh_SZaUçTV_hZ�d[^[_h»�MOHN�h°[H�JLHKHNd[HKZYJITYRNPNcOM$cOUORNUOHNJIJLHKRNZaPNQ=RNPKU$cO�[cOU$cOHNJRK^[� cO^[TV_hZY`�J¾d[^[_h»�MOHN�h°[HÊJLHKHNd[HKZYJ¾_hTÕ^[HN»<M$�ÚRN�SRNcOM$R ¡ MOHÊPN_S^[UOHN^SUÎc$TÕ�hHNJ�c$ZaHN�]¢w�¹�RK^[RNMO�®JLcO^[° UOQ[H9ZYHKæS�[HKJLUOJf_ST�JLHKHNd[HKZYJ� çU$QSHwJL�®J�U$HK`ÝPKRN^Ñ�hHNUOHNPNUÖÇ³°[RKÂSJ*ß�c$^ÑUOQ[H@PK_S^[UOHN^[U�_STUOQ[H<ZYHKÂS_hJLcOU$_hZY�¥RK^[��ZYHKæS�[HKJLUWd[^[_h»�MOHN�h°[HNR ¡ MOH��[J�HNZaJ�UO_�ÂS� ¡ M$cOJLQfcO^fUOQ[_hJLH<JL� ¡ �ãHKPNUOJ�¢

×ÙØ�Ú�ÛÑÜ ÝuÞ�ß�Ý
description

Knowledge
repository news

editor

ownerseeker read publish

comment annotate

edit

annotate

Knowledge
market

à¦á|â âAãRä|á{å�ã:æ�çAá{è�éRê{ë|ë{á|å�æask provide

search

alert
request

ìííîíï
ðñòòAóïô

õñö
÷øðùíï
ðñòò óïô

Ê½Ë�Ì:Í
2.
i�¯¦´�«�²9¹9�´~¹9Â�¯¦�°�»�¹9«�r�¢³�°�±�·h~¼�®qrq3«�½~¯¦²9³�®�q

erver

-
ª n Å�Å qhoNmajN�ÙlNqh�$�O{SÆ�qhoN{hmYsOqSuÙ�aU$Q[Za_S�S°[Q-UOQ[HÖd[^[_h»�MOHN�h°[HÖ`bRKZYd[HKU$�4RKM$MO_S»<JÄTV_hZ4�ScOZYHKPNUPK_SMOM$R ¡ _hZYRKU$cO_S^ ¡ HNUO»�HKHN^Õ�[J�HNZaJ�¢t¿
QSc$J TY�[^[PKU$cO_S^[RKM$cOUO�/»<cOM$M ¡ H4�SHK�[HNMO_SÂhHN�ÕcO^/UOQ[H4UOQ[cOZY�ÂhQ[RNJ�H�_hTáUOQ[H:cO`bÂhM$HK`bHK^[U$RKU$cO_S^¾J�U$RK°[HÃ¢<\a^¾_SÂhÂS_hJLcOU$cO_S^¾UO_ÏR:d[^[_h»�MOHN�h°[H:ZaHNÂh_SJLcOUO_SZa�»<Q[HKZYH PN_h^[UOHN^[U�cOJ�ÂS� ¡ M$cOJLQ[HK�à_S^[MO�wRKTVUOHNZ ¡ HKc$^[°9PNZaHNRKU$HK�S y�SJLHN�=RN^[�f���[�S°SHN�=ZYHKM$HK�[RN^[U ¡ �UOQ[HÜÂS� ¡ M$cOJLQSHNZa wUOQ[HÞPK_SMOM$R ¡ _hZYRKU$cO_S^-PN_S`�ÂS_h^[HN^SU9RKM$MO_S»<JèTY_SZÌdS^[_S»<M$HK�S°[HÞJLHKHNd[HKZYJÔU$_ZaHNæh�[HNJ�U�TV_hZÑd[^[_S»<MOHN�S°SH/UOQ[RKU�c$JÛ^[_hU��Y�®HKU$�ÑcO^�UOQ[H/ZYHKÂS_SJ�c$UO_SZa�y¢k����RN^[RKM$�®J�c$^[°Þ»�QSRNUPK_S^[UOHN^SU§R��[J�HNZtRNJ¹Âh� ¡ MOcOJLQ[HK�wÂSZaHN�Sc$_h�[JLMO�® �UOQ[HfJ��®JLUOHN`�PNRN^w�SHNPKc$�hHf»<Q[c$PKQ@RNZaHfUOQ[Hb`b_hJLUMOcOd[HNMO�@ÂSRKZYUO^[HKZYJ<TV_hZtR�d[^[_h»�MOHN�h°[H�ZYHKæS�[HKJLUã¢�¿
Q[HbJL�®J�U$HK`-UOQ[HN^@J��[ÂSÂh_SZaU$J�U$QSHfÂSRKZYUO^[HKZYJ�U$_^SHN°[_hU$cORNUOHáR ¡ _S�SU�UOQ[HáPK_S^[�hc$UOcO_S^[J@RK^[�ÎZaHN»<RNZa�SJ@TY_SZbU$Q[HáPN_SMOM$R ¡ _hZYRKU$cO_S^�¢§¿�Q[H TYRNPNU�U$QSRNUdS^[_S»<M$HK�S°[HI_h»�^SHNZaJkRNZaH<ZaHNæh�[HNJ�U$HK� U$_ ÂSZa_S�Sc$�hH<dS^[_S»<M$HK�S°[H�PKZYHNRKU$HKJâ�ScOZYHKPNU�ZaHN»<RNZa���aRNJâRTYHNHKM$cO^[°f_hT�HK�[ÂSHKZYUOcOJLH<RN^[��ZYHKPN_h°[^[cOU$cO_S^[�]RK^[�b»<cOM$MWÂS_hJLJ�c ¡ M$�¥`�_SUOc$�SRNUOH��[J�HNZaJ�UO_�ÂS� ¡ M$cOJLQ�¢
\Y^fcOUOJ�»<Q[_SMOHN h¦IHN^[^Sc$J��IHNUWJL�[ÂhÂS_hZYUOJ�UOQ[H<TV_hM$MO_S»<c$^S°fRNPKU$cO�[cOU$cOHNJ��

- Publish
¢�¦I^S_S»<M$HK�S°[Hß_S»<^[HNZaJ=JL� ¡ `bcOU�RÌd[^S_S»<M$HK�S°[Hßc$UOHN` UO_ÔZaHNÂh_SJLcOUO_SZa�® ��[JLcO^[°ÎUOQ[HdS^[_S»<M$HK�S°[H��hHNJ�PNZac$ÂhU$cO_S^àUOHN`�ÂSMORNUOHÃ¢h��� ¡ `bcOU$UOHN�ÑcOUOHN`�J<RKZYH J�U$_hZYHN�àcO^9UOQ[H �IHN»<J -¡ RKJLH _STUOQ[H<ZYHKÂS_hJLcOU$_hZY�y¢´�YcO`bÂhM$HK`bHK^[UORNUOc$_h^fÂSQSRNJLH � �

- Read
¢N¦I^S_S»<M$HK�S°[HIJ�HNHNdSHNZaJ ¡ Za_S»<JLHIUOQ[ZY_h�[°[Q UOQ[HIZYHKÂS_hJLcOU$_hZY��U$_�TYc$^[��cO^[UOHNZaHNJ�U$cO^[° c$UOHN`�J�¢�acO`bÂhM$HK`bHK^[U$RKU$cO_S^bÂSQ[RKJLH � �
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- Annotate
¢y��_SUOQádS^[_S»<M$HK�S°[H=_S»<^[HKZYJ�JL� ¡ `bcOUOU$cO^[°áRK^ácOU$HK`ÙRNJbZaHNÂh_SJ�c$UO_SZa� HN�hc$UO_SZaJ�PNRN^ÂhHNZaTV_hZY`å_h^[UO_SMO_S°[�

-
�SZac$�[HK^ÛPNMORNJLJ�c$TYc$PKRNUOc$_h^Û_STIJL� ¡ `�c$UOU$HK�4c$UOHN`�J�¢�¿
QSRNU�cOJL âcOU$HK`bJ�cO^ÌUOQ[H

News-¡ RNJLHÙRKZYHÙHN�SRNMO�[RNUOHN� TV_hZÖÂSZaHNJLHKZY�SRNUOc$_h^écO^éUOQ[HÝZaHNÂh_SJLcOUO_SZa�åRN^[� PNMORNJ�JLcOTVcOHN�RKPNPK_SZa�ScO^[°fUO_bUOQ[H<_S^[UO_SMO_S°S�y¢ó�ac$`�ÂSMOHN`�HN^[UORNUOcO_S^fÂhQ[RNJ�H � �
- ú£û ÝÞÝÞÌHÍBØIÕWÍ�ü�üW×�Û7ýFÔ�ÛÆÛ[¢h¦I^[_h»�MOHN�h°[H�JLHKHNd[HKZYJIPKRN^àPN_h`b`�HN^SUç_S^àc$UOHN`�JIUOQ[HN�9ZYHKU$Zac$HK�[HÃ¢£�PN_h`b`�HN^SU
cOJ¥U$ZaHNRKU$HK� RNJIRK^àRNJLJ�_SPKc$RKU$HK�Ñd[^[_S»<MOHN�S°SH�c$UOHN`Ñ¢S£�MOJL_Ñ�hc$J�PN�[J�JLcO_S^[JIPKRN^ ¡ H°SHN^[HKZYRKU$HK�bcO^fUOQ[cOJ�»<RN�y¢´�YcO`bÂhM$HK`bHK^[UORNUOc$_h^fÂSQSRNJLH � �
- Edit

¢ ¼ �hc$UO_SZaJáPKRN^:�hHN�[HKM$_hÂS ¥`�_S�hc$TY�ÕRN^[�Þ`bRKc$^SU$RKc$^:UOQ[HÎ_h^[U$_hM$_h°[�ÄRN^[���SHNJ�PNZac$ÂhU$cO_S^UOHN`�ÂSMORNUOHNJtRNJt»<HNMOMÃRKJ�UOQ[H<ÂS_hZYUORNMW_ST§UOQ[H�ZaHNÂh_SJ�c$UO_SZa�y¢ó�ac$`�ÂSMOHN`�HN^[UORNUOcO_S^fÂhQ[RNJ�H � �
- Search

¢b£ �[JLHKZÎc$^SU$HKZYTYRNPNH¾TY_SZ4d[^S_S»<M$HK�S°[HÖJLHKHNd[HKZYJÄcO^[UOHN°[ZaRNUOHNJÄU$ZaRN�hc$UOcO_S^[RKMÑ�ScOZYHKPNU
¡ ZY_h»�J�c$^S°=»<cOU$Qà_S^SU$_hM$_h°[� -�hZYcO�[HN^àJ�HNRNZaPNQàRK^[�àZYHKU$Zac$HK�[RNM�UO_àJL�[ÂhÂS_SZaU�RNJ�JL_hPNcORNUOc$�[H J�HNRNZaPNQRKPNZa_SJ�JËUOQ[Hé»<Q[_SMOHå¦IHK^[^[cOJL�IHNUÞJLUOZY�SPNUO�[ZYHW¢ß¿
Q[Héc$^[UOHNZaTVRKPNHåRKM$J�_êJL�[ÂhÂS_hZYUOJÍæS�SHNZa�PK_S^[J�U$Za�[PKU$cO_S^ �[J�c$^S° _S^[UO_SMO_S°[cOPNRKM�ZaHNMORNUOc$_h^[JLQSc$ÂhJÍU$_ �SHNUOHNZa`bcO^[HåPKM$_hJLHKJLU:PK_S^[PKHNÂSUOJ�¢�acO`bÂhM$HK`bHK^[U$RKU$cO_S^bÂSQ[RKJLH<eS�

- Alert
¢ � JLHKZ/ÂhZY_hTVcOM$HKJÞ�a»<Q[c$PKQËRKZYH-HN^[UOHNZaHN�Ýc$^ÍUOQ[H-JL�®JLUOHN` RNJÞd[^[_S»<MOHN�S°SHÉcOU$HK`bJ�hHNJ�PNZac ¡ c$^[°=UOQ[H �[JLHKZYJ�UOQ[HN`�JLHKM$�[HKJL�kRKZYH��[JLHK�9UO_=�SHNUOHNZa`�c$^[H�cO^[U$HKZYHKJLUOJ�RK^[�9^SHNHN�hJ�_hT�UOQ[H�SJLHNZaJ RN^S� �[JLHK� U$_ RKM$HKZYUÏUOQ[H �[J�HNZaJ ¡ ��HN`�RNcOMÏR ¡ _S�[UÏZaHNMOHN�SRN^[U¾^[HK» c$UOHN`�J�¢�acO`bÂhM$HK`bHK^[U$RKU$cO_S^bÂSQ[RKJLH<eS�

- Request
¢���HNZac$_h�ScOPàRN^[RKM$�®J�H9_hT�J�HNHNdSHNZ�ZYHKæS�[HKJLUOJbcOJ��[JLHK�ÌUO_ÌZaHNæh�[HNJ�Ut^SHN»Øc$UOHN`�J�TVZa_S`HK�[ÂSHKZYUOJ�¢ ¼ �[ÂhHNZaU$JtRNZaH��hHNUOHNZa`bcO^[HK� ¡ RNJLHK�b_h^f�[J�HNZ]ÂSZa_STYc$MOHNJ�¢ó�ac$`�ÂSMOHN`�HN^[UORNUOcO_S^fÂhQ[RNJ�H�eh�

- Ask
¢§¦I^[_h»�MOHN�h°[HÑJLHKHNd[HKZYJ�PKRN^ÛÂSMORNPKHÑZYHKæS�[HKJLUOJ�TV_hZ¥PN_hM$MOR ¡ _SZYRKU$cO_S^ÛRKc$`�c$^S°ßRKU�TVcO^[�hc$^[°cO^[UOHNZaHNJ�U$HK�=HK�[ÂSHKZYUOJ�»�cOMOM$cO^[°=U$_àÂSZa_S�Sc$�hH��hHN�hc$PKRNUOHN�àd[^[_h»�MOHN�h°[HÃ¢S£¾ÂSHNZaJL_h^[RNM]RK°[HN^[U]»<c$MOM��_hc$^ÏUOQ[HÞd[^[_S»<MOHN�S°SH�`�RNZad[HNU=»�cOUOQÏc$UOJÎ�[J�HNZ�ß³JÎZaHNæh�[HNJ�UwRK^[�Ï^[HN°S_SUOc$RKU$H:RKÂSÂhZY_hÂSZac$RKU$HPK_SMOM$R ¡ _hZYRKU$cO_S^bÂSRNZaUO^[HNZaJ�¢´�YcO`bÂhM$HK`bHK^[UORNUOc$_h^fÂSQSRNJLH<�S�

- Provide
¢ ¼ �[ÂSHKZYUOJfPKRN^ cO^[�ScOPNRKU$H9U$QSHNcOZ�cO^[UOHNZaHNJLUtcO^ PN_hM$MOR ¡ _SZaRNU$H ¡ �àJLHK^[�ScO^[°ÑR@ÂhHNZaJL_S^SRNMRK°[HN^SUÌ»<c$UOQÍUOQ[HNcOZ/_STVTYHNZaJ�UO_ËUOQ[HÉdS^[_S»<M$HK�S°[H-`bRKZYdSHNUã¢ £�M$UOHNZa^[RNUOc$�SHNMO�®  U$QSHÏ`bRKZYdSHNURK�[UOQ[_SZac$UO�ÑPNRK^ ZaHNæS�SHNJLU�ÂS_hJLJLc ¡ MOH@HK�[ÂSHKZYUOJ¥UO_ _STYTVHNZ�U$QSHNcOZ¹d[^[_h»�MOHN�h°[H@cO^ÑU$Q[Hw`bRKZYd[HKU ¡ �PK_S^[J��[MOU$cO^[°fUOQ[H<�[JLHKZ]ÂSZa_STVcOMOHNJtJLUO_SZaHN��c$^bU$Q[H<ZaHNÂS_hJLcOU$_hZY�y¢´�YcO`�ÂSMOHN`bHK^[UORNUOc$_h^fÂSQSRNJLH<�S�

4. þ Ôbû Ã ð�õ�
¡Æóû��¹î�ûÍ��Ôbï�íKñ²ð�îÑÅêï�í���ûKô
½/HØTV_hM$MO_S»<HN�ÙUOQ[HØ�SHKJLcO°[^Ý`�_S�hHNM4TY_SZÄRNZaPNQ[cOUOHNPNUO�[ZaH-RK°[HN^SUßJ�_SPNcOHNUOcOHNJÜ�SHNJ�PNZac ¡ HN�Úc$^ê�À ¬ äIg �cë TV_hZ¥UOQ[HÑ�SHK�[HNMO_SÂh`bHK^[U�_STIUOQ[HÑ¦I^[_h»�MOHN�h°[H � RNZad[HNUã¢�¿
Q[HÑ�[J�HNZ¥cO^[UOHNZaTVRKPNHÑ_STIUOQ[H¦I^[_S»<M$HK�S°[H � RKZYdSHNU§RNMOM$_h»�J�¦IHN^[^[cOJL�IHKU��SJLHNZaJ¹J�HNHKd[c$^S°@PN_hM$MOR ¡ _SZaRNU$cO_S^w� ¡ _SUOQ�RNJ�d[^S_S»<M$HK�S°[HJLHNHKd[HNZ@RK^[�ÕRNJÑdS^[_S»<M$HK�S°[H4_h»�^SHNZa�@U$_ÄcO^[cOU$cORNUOHÛRßÂhHNZaJL_h^[RNMIRK°[HN^[UIUOQ[RNUI»<cOM$MIRKPNUIRNJàUOQ[HNcOZRN�[RNUORNZ�c$^ÑUOQ[H@`�RNZad[HKUÐ¢Ã¿�Q[c$JIRK°[HN^SUç»�cOMOMç�[JLH�UOQ[H�ÂhZYHKTVHNZaHN^SPNHNJIRK^[�ÑPN_h^[�ScOU$cO_S^SJIJLÂSHKPNcOTVcOHN� ¡ �U$Q[HI�[J�HNZ�UO_ TVcO^[� RNÂSÂhZY_hÂSZac$RKU$H�ÂhRNZaU$^[HKZYJâRK^[� ^[HN°[_hU$cORNUOH�HN�[PKQ[RN^S°[H�U$HNZa`�J�¢N¿
Q[H�RNZaPNQSc$UOHNPKU$�[ZaH�_STU$Q[Hb¦I^[_S»<M$HK�S°[H � RNZad[HNU§ÂS_hZYUOZYRK�®J¹UOQ[Hf�hc$TYTVHKZYHK^[U�UO�®ÂSHKJ¹_hT
�[J�HNZaJ¹ÂS_hJLJLc ¡ MOH¥cO^�U$QSH¥¦IHN^[^Sc$J��IHNU`b_S�hHNMã¢´¤y�[ZYUOQ[HKZY`�_SZaHN Ãc$^�_SZa�SHKZ�U$_ J��[ÂSÂh_SZaU�U$Q[H�J�_SPNcORNM�RKPNUOc$�Sc$UO�f_hT§RK°[HN^[UOJâR�TYRNPKc$MOc$UORNUOcO_S^fMOHN�SHNMc$J�^[HNHN�hHN�9U$Q[RKU�cO^[PK_SZaÂS_SZaRNUOHNJ�RN°[HK^[UOJ¹Za_SMOHNJ¹^SHNPNHKJLJ�RNZa��TV_SZ�U$QSH¥PN_

-
_SZa�ScO^[RNUOcO_S^�_ST
U$Q[Hf`bRKZYd[HKUÐ¢\Y^[UOHNZaRNPKU$cO_S^ÙcOJ¾�SHNUOHNZa`�c$^[HK� ¡ �Ú^[_SZa`�J¾JLÂSHKPNcOTVcOHN� ¡ �ËUOQ[HØJL_SPKc$HKU$�ÝRN^[�ÙZaHN°[�[MORNUOHN� ¡ �`bHKPNQ[RN^Sc$J�`bJk_hT�JL_SPKc$RKM�PN_h^[UOZY_hMÐ¢K£�°[HN^SU$JkRKU�TVRKPNcOM$cOU$RKU$cO_S^�MOHN�[HKM�RNZaH<ZaHNJ�ÂS_S^SJLc ¡ MOH<TY_SZ�UOQ[H�JL_hPNcORNM_SZa°[RN^[cOJLRKU$cO_S^Í_hTèUOQ[HÉHK^[�[cOZY_h^[`�HN^[UO  cO^[PNMO�[�ScO^[°ÍRKPNPKHNÂSUORN^SPNHÉRK^[�ÍJL_hPNcORNMOc$J�RNUOc$_h^Ê_STÎ^SHN»`bHK` ¡ HKZYJ� Ä`bRKU$PKQ[`bRKd[cO^[°[ ÄJL�[ÂhÂS_hZYU:_hT¾^[HN°S_SUOc$RKU$cO_S^[ /HN^STV_SZaPNcO^[° _STÖJL_hPNcORNMÕZa�[M$HKJØRN^[�ZYHKJL_SMO�[UOc$_h^f_ST§PN_h^[TVMOcOPNUOJ�¢
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¿
Q[H�Ç�°[_S_h�SJ*ß�U$_ ¡ HIHN�[PKQ[RN^S°[HN��RKZYHId[^S_S»<M$HK�S°[HI�hHNJLPKZYcOÂSUOcO_S^[JkJ�c$`�c$MORNZçUO_�UOQ[HIc$UOHN`�JkcO^�UOQ[Hd[^[_S»<M$HK�S°[HfZYHKÂS_SJ�c$UO_SZa�y¢�\aU�c$Jk^S_SU�UOQ[HIRNcO`Ï_hT�U$Q[HI`�RNZad[HKU�U$_�PKZYHKRNUOHIRIPN_S`�`�HNZaPNcORNM�HK�[PNQ[RK^[°[H_STÕd[^[_h»�MOHN�h°[HÊc$`�ÂSMO�®cO^[°ÙRÊ`b_h^[HNUORNZa�ÝHK�[PNQSRN^[°[HW¢ ¬ _S»<HN�[HKZY ÛRØ`bHKPNQ[RK^[c$J�` TV_hZÕTVRNcOZHN�[PNQSRN^[°[HÄcOJÛ^[HNHK�SHN�ÜUOQ[ZY_h�[°[QÞ»�Q[cOPNQÞRÔdS^[_S»<M$HK�S°[H/_S»<^[HKZ=PKRN^�TYHNHKM�ZaHN»<RNZa�SHK�ÞTY_SZàcOU$JHNTVTY_SZaU$J�¢t£ Âh_SJLJ�c ¡ M$H4»<RN�/UO_ÕZYHKRNMOc$J�H4c$J ¡ �Ô�[J�c$^S°/R4Âh_ScO^[U¥J��®JLUOHN`à¢�¿�Q[RNU¥cOJL �d[^S_S»<M$HK�S°[HJLHNHKd[HNZaJI»�cOMOMçÂSRK�9RK^=RK°[ZaHNHN�Ñ^S�[` ¡ HNZ�_hTkÂS_hc$^[UOJIUO_ÑU$Q[H�dS^[_S»<M$HK�S°[H��[J�HNZa�YJ��²¢h��_ScO^[U$J�HKRNZa^[HN�PNRN^ ¡ H �[J�HN�àU$_ ¡ �[�wd[^S_S»<M$HK�S°[H TVZa_S`Ê_hU$QSHNZâ_S»<^[HNZaJ ¡ �[U]RNMOJL_=HN^SR ¡ MOHb�SJLHNZaJL �TV_hZtHK�[RN`�ÂSMOHN U$_�TV_SMOMO_S»ÄPN_h�[ZYJ�HNJt_SZ]�[cOJLcOUWPN_S^STVHNZaHN^SPNHNJ�¢
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Ê½Ë�Ì:Í
3. h ½~¿P²9´�½~¯¦´�«�²h¹9~´�¹9Â�¯¦�°�»|�¢³�°�±$·9�¼�®�¦c[½~¯yq�¹

¿
Q[H�TV_SMOMO_S»<c$^[°9JLPKHN^[RKZYcO_9cOMOM$�[J�U$ZaRNUOHNJ<UOQ[HfTY�[^[PNUOcO_S^[RKM$cOU$��_hT
UOQ[Hfd[^S_S»<M$HK�S°[Hb`bRKZYd[HKUP�S£�^[^[Hc$JÛ»�_hZYdSc$^[°ÜcO^ÞUOQ[H/�SHN�SHNMO_SÂS`�HN^SU�_hT9R/^[HK» ÂhZY_h�S�[PKU TV_SZàMOc$R ¡ cOM$cOU$��c$^[J��[ZaRN^[PKHÃ¢k¤y_SZàU$QSc$JÂSZa_ó��HNPNU�J�Q[HÌ^SHNHN�hJ9UO_/°[HNU�RN^ÔRN^[RKM$�®J�c$J=_ST�UOQ[HÌÂhZY_h�S�[PKU$J9_STYTVHNZaHN� ¡ �4PN_h`bÂhHNUOc$UO_SZaJ�¢ � ÂS_S^PN_S^[J��[MOU$RKU$cO_S^ _hT¹¦IHK^[^[cOJL�IHNUt£�^[^[H9ZYHKRNMOc$J�HNJfUOQ[RKU�J��[PNQ RK^ RN^SRNMO�®JLc$Jbc$Jb^[_SU�RN�[RKc$MOR ¡ M$HwRNU
UOQ[H`b_S`�HN^SU�cO^ UOQ[HwZaHNÂh_SJLcOUO_SZa�y¢ � c$R@UOQ[H@�SJLHNZ�c$^SU$HKZYTYRNPNHK �£�^[^[H@PK_S`�`b�[^[cOPNRKU$HKJ¥Q[HKZ¹^[HKHN�SJfRN^[�PN_S^[�hc$UOcO_S^[JIUO_ÑQ[HNZ¹ÂSHNZaJL_h^[RNM
RNJLJ�c$J�U$RK^[Uã¢[¿�Q[H PN_S^S�ScOU$cO_S^[J�J�HNU ¡ �9£�^[^[H ZYHKTVHNZkTY_SZkHK�[RN`�ÂSMOH U$_U$Q[H@�hHNRK�SMOc$^[Hw�Y»<Q[HN^ÑcOJ¥cOU
^[HKHN�hHN�S�a �UO�®ÂSH@_hT�JL_h�[ZYPKH@ÂSZaHNTYHNZaZYHK� �a�S_SHKJIJLQ[H�ÂhZYHKTVHNZ¹U$_ÑUORNMOdàU$_JL_S`�HN_h^[H@_SZ�U$_áZYHKRN�ÑR��S_hPN�[`�HN^SU$�ó¢h��Q[H�RNMOJL_Ñ`��[J�Uçc$^S�ScOPNRNUOH�»<Q[RNUçcOJIJLQ[H�»<cOM$MOc$^S°=UO_«Ç³ÂhRN�WßTV_SZ9U$Q[HèZYHKJL�[MOUf�aHNcOU$QSHNZwcO^ÕUOHNZa`bJ _hT�¦IHN^[^Sc$J��IHNU
-
ÂS_hc$^SU$JÑ_hZ@»�QSRNU¥d[cO^[�Õ_ST�J�HNZa�[cOPNH4JLQSH4c$J»�cOM$MOc$^S°wUO_9ÂhHNZaTV_SZa`Øc$^9ZYHKU$�SZY^[�ó¢�£�^[^[HÕß³J�RNJLJ�c$J�U$RK^[U§»�cOM$M§JLHKHNd@UO_I��_ScO^@UOQ[HfdS^[_S»<M$HK�S°[Hb`bRKZYdSHNU�YRK^èRNÂhÂSMOc$PKRNUOc$_h^èÂSZa_SPKHN�h�[ZYHßcOJ9^[HKPNHKJLJLRKZY�èU$_/RNJ�JL�[ZaHáUOQ[RNU<_S^SM$�4RN�SU$Q[_hZYcOJLHK�è`�HN` ¡ HKZYJ9PNRN^RNPNPKHNJLJ¹U$Q[HfJL�®JLUOHN`

1
�ó¢�\Y^�UOQ[H¥`�RNZad[HNUO �£�^[^[HÕß³JkRNJ�JLcOJLUORN^[Uy»�cOM$MyRNJLJ��[`bHIUOQ[HIZa_SMOHI_ST¡p�Û3äW¿aàF×qÖUÚ3×

1 ª¬«��¯¦�µ�½~ºÒÎ�B°�¹9«��¯�½~®�~³�¹9¿! ½~¯¦°�Â�³�¼�¾�²9³z¹9«�B°�¯¦®q½�³�²9¿P½�¹9²9°�³D¹h«�½�¹¬¼�°D³�°�¹¬Î��·9°�³�® ¹9° ¹9«�v�¢�³�³�²9¿
�¢~¹Â�¿P�¯¦¿<Ë{q3Â�´�« ½�¶�¶�·9²9´�½~¹h²9°�³ ¶�¯¦°�´~�¼�Â�¯¦Ð±$²9·9·�½�¿P¿<Â�¯¦Ð¹9«�Ð´�°�³�»:²9¼�~³�¹9²9½�·9²9¹9º/½�³�¼Ò²h³�¹9�®q¯¦²h¹9º/°�»Ô¹9«��µ�½�¯yq�¹9Ë
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RK^[� PN_h^[U$RKPNU�UOQ[H
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c$^�_SZa�SHKZ�U$_ TVcO^[� _S�SU�ÂS_SUOHN^[UOcORNM�ÂSRKZYUO^[HKZYJ�¢ � J�c$^[°�cOU$J_S»<^ÙcO^[UOHNZa^[RNMÔc$^STV_SZa`�RNUOc$_h^ R ¡ _h�[UÎd[^S_S»<M$HK�S°[HÊ_h»�^[HKZYJ¾cO^ÙU$QSHØJ��®JLUOHN`� Û_SZ:Âh_SJLJ�c ¡ M$�® ZYHKTVHNZaZYcO^[° UO_åUOQ[HÍd[^[_h»�MOHN�h°[HÍZaHNÂh_SJLcOUO_SZa�ÚUO_åTYc$^[�é_S�[UÔÂS_SJ�JLc ¡ MOHÍd[^[_h»�MOHN�h°[HÊJL_h�[ZYPKHNJ`bRKU$PNQSc$^[°ÄUOQ[H4ZaHNæS�SHNJLUO �U$QSH
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�hHNRKM
TV_hZ¹£�^[^[HÕß³J¥ZaHNæh�[HNJ�UÐ¢ � RNUOPNQSc$^[°JLUOZYRNUOHN°Sc$HKJ¹`�RN���ScOTVTYHNZtTV_hZ�HKRNPNQwRN°[HK^[U�RK^[�@PKRN^ ¡ HfJLÂSHKPNcOTVcOHN� ¡ � U$Q[H¥�SJLHNZó¢�¤�_hZ
HN�SRN`�ÂSMOHN �RN^RN°[HN^SU¹`�RN�Û»�RK^[U¹UO_Î^[HK°[_SUOcORNUOH »�cOUOQ4RNMOM¹ÂS_hJLJ�c ¡ M$H PKQ[_ScOPNHKJ@cO^4U$Q[H MOcOJLU¹ZaHNPKHNcO�[HN�èTVZa_S`éUOQ[H`bRKU$PNQS`bRKd[HNZ�RN^S�ÌRK^[_SUOQ[HNZ�»<c$MOM����[JLUâUOQ[H9UORNdSH9UOQ[H=TVcOZYJ�Ut_h^[HÃ¢�\Y^ UOQ[cOJfHN�SRN`�ÂSMOHN 

knowledge
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UOQ[RNUâ��RN�[Mâ»<c$MOMâÂSZa_S�[cO�SH£<^S^[H¥»�cOUOQ�U$Q[Hfc$^[TY_SZa`bRKU$cO_S^�J�Q[H¥ZaHNæh�[HNJ�U$HK�§¢�k_S`�`�c$UO`bHK^[UOJkRNZaHIZYHN°Sc$J�U$HKZYHK��»�cOU$Q UOQ[H
notaryRN°[HN^SUÐ¢ ¬ _h»�HK�[HNZa ç�hHNÂSHK^[�ScO^[° _h^ UOQ[HwHK�[RNPKU
ZaHNæS�SHNJLU�RN^[�áPN_S^S�ScOU$cO_S^[J� �£<^S^[H@RN^S� �yRK�[M
»<c$MOMÂS_SJ�JLc ¡ MO�=^SHNHN�áPN_S^SU$RKPNU
HKRNPKQÑ_SUOQ[HNZ��ScOZYHKPNUOM$�=c$^à_hZY�hHNZ�TY_SZ�UOQ[H�ZaHNæS�[HKJLUOHN�Ñd[^S_S»<M$HK�S°[H�UO_ ¡ HHN�[PNQSRN^[°[HK�§¢h\aTk^[_SUOQ[cO^[°à`b_hZYH�cOJIZYHKÂS_hZYUOHN� ¡ RNPNdS �UOQ[H ÂSHKZYJ�_S^[RKM�RNJLJ�c$J�U$RK^[U$J�»<c$MOM�RNJ�JL�[`�H U$QSRNUU$Q[HbPN_S`�`�c$UO`bHK^[U§»�RKJ¹TV�SM$TYc$MOM$HK�wRK^[�wUOQ[HfPK_S^[UOZaRNPNU§RNZaPNQSc$�[HK�§¢�¿�Q[HfJ��®JLUOHN`ÉRKJLJ��[`bHKJ�UOQ[RNU�c$U�c$Jc$^=U$Q[H cO^[UOHNZaHNJLU�_hTâ�[JLHKZYJ�UO_=ZaHNÂh_SZaU�»�Za_S^S°9`�RNUOPNQ=_SZk�[^STV�[MOTVcOM$MOHN�àPN_h`b`�cOU$`�HN^[UOJL §JLcO^[PKH�J��[PNQTVHNHK� ¡ RKPNdb»�cOM$MWRKJLJL�SZYH<U$QSH�cO`bÂhZY_h�[HN`�HN^SUÃ_hT�TY�[UO�[ZYH<cO^[U$HKZYRKPNUOc$_h^[J�¢

5. Conclusions

¿
Q[Hw¦IHK^[^[cOJL�IHKU�ÂhZY_h�[c$�hHNJbRN^ HK�[RN`�ÂSMOHw_hT¹Rw`�_S�hHNM�TV_SZ�c$^SU$HK°[ZYRKU$cO_S^Ñ_hT�PN_hM$MOR ¡ _SZaRNUOc$_h^ÑRN^[�d[^[_S»<M$HK�S°[H ZaHNÂh_SJLcOUO_SZa�wTV�S^[PNUOc$_h^[RNMOcOU$�y¢S\Y`�ÂSMOHN`�HN^SU$RKU$cO_S^=ÂSQ[RKJLH � c$J�^[_h»¾PN_S`�ÂSMOHNUOHN�àRK^[�àc$J�[^[�SHKZY°[_hc$^S°4�[JLHKZfUOHNJLUOcO^[°4RN^[�èHN�[RKM$�[RKU$cO_S^§¢§£ÝÂhZYHKM$cO`bcO^[RKZY�ÛÂSZa_SUO_SUO�®ÂSH TY_SZ¥UOQ[HÑd[^S_S»<M$HK�S°[H`bRKZYd[HKUtUO_ ¡ H=�SHNÂhM$_h�®HN�ßc$^ÌÂSQ[RKJLH=�ÌcOJ�PN�[ZaZYHK^[UOM$� �S^[�SHKZ<�hHN�[HKM$_hÂS`�HN^[Uã¢�¿�Q[H9`�RNcO^ RKc$`Ú_STU$Q[cOJ:ÂSZa_SUO_SUO�®ÂSHÉc$J:UO_ÍUOHNJ�UáUOQ[HÏÂS_hU$HK^[UOc$RKM$cOU$�Ø_hTÎRN�[RKc$MOR ¡ M$HÉRN°[HN^SUáÂSMORNUOTV_hZY`�J:�a»�H¾QSRN�[HHN�[RNMO�[RKU$HK��ë�HN�SJÀê÷ë�HN�[J ë RK^[� · RN�hH^ê · RK�SH ë �=TV_SZ=UOQ[HècO`bÂhM$HK`bHK^[U$RKU$cO_S^�_ST@UOQ[HÎd[^S_S»<M$HK�S°[H`bRKZYd[HKU��SHNJ�PNZac ¡ HN�ÖcO^ÞJ�HNPNUOcO_S^nÐ§¢¹ýIÂSHN^ÞZYHKJLHKRNZaPNQ�cOJLJ��[HNJßPN_h^[PNHKZY^ÞU$Q[H/�SHK�[HNMO_SÂh`bHK^[U _ST`b_S�hHNMOJ�TY_SZ]d[^[_h»�MOHN�h°[H<ZYHKU$Zac$HK�[RNMWRK^[�b�Sc$J��[RNMOc$J�RNUOc$_h^f^[HKPNHKJLJLRKZY�fTV_SZ]ÂSQSRNJLH<e§¢¤�c$^[RKM$MO�® �»<HáTYHNHNM<UOQ[RNU<U$QSHá`�Rã��_SZ�PNQ[RKM$MOHN^S°[H TV_hZfUOQ[H J��[PNPKHNJLJ@_hT¥UOQ[c$JwRNÂSÂhZY_hRNPKQ4c$J@UOQ[HÂSRNZaU$cOPNcOÂSRKU$cO_S^à_hTk�[JLHKZYJ�¢ ¼ `bÂhc$Zac$PKRNMçZaHNJ��[MOU$JITYZY_h`ÍRN^[RKM$�®J�c$^S°=�SJLHNZ¹ÂSRNZaU$cOPNcOÂSRKU$cO_S^àcO^àÂSQ[RKJLH �  JLQ[_S»-U$QSRNU
RwPNZac$UOc$PKRNM��[_SMO�[`�H@_ST�cOUOHN`�JIc$^àUOQ[H�ZYHKÂS_hJLcOU$_hZY�=�YRK^[�ÑUOQ[�[JIR�JL� ¡ JLUORN^[UOcORNMçRK`b_h�[^[U_ST¹RK^[JL»<HNZ<U$_á�[JLHKZ¹ZaHNæS�SHNJLUOJL��c$Jf^[HNPKHNJLJ�RNZa�àTV_SZ��[JLHKZYJfU$_ ÂhHNZaPNHKc$�[H@UOQ[H@RK�S�hHN� �[RKM$�SH@_ST�UOQ[HJL�®JLUOHN`�J�¢K���[PKQ PNZac$UOc$PKRNM��S_SMO�[`bHIPKRN^ Q[_h»�HK�[HNZç_h^[MO� ¡ H�RKPNQ[cOHN�[HK� ¡ �fRKPNUOc$�[H�ÂhRNZaU$cOPNcOÂSRKU$cO_S^�_ST�[JLHNZaJ�¢h¿�Q[H�JLcOU$�SRNUOc$_h^=PKRN^=ZYHKJL�[MOU�cO^9R �[cOPNcO_S�[J�PKc$ZaPNMOHÃ¢ � HNUOQ[_S�hJ<RK^[�àc$^[PKHN^[UOcO�[HNJ�TV_hZkPNQ[RK^[°[Hc$^Ï»<_SZad[cO^[°ÏQ[R ¡ cOU$JÔ_STá�SJLHNZaJèRKZYHÞU$QSHNZaHNTV_hZYHÞPNZac$UOcOPNRNM=RNJ�ÂSHKPNUOJèTV_hZÌUOQ[H��hHN�[HKM$_hÂS`�HN^[U9_ST¦IHN^[^[cOJL�IHKUÐ¢

i�·9¿P°�Æ6²9¹3²h¿�´~°�³�´��²9Õq½�Î�·h�¹9°B¹9«�²9³:y�¹9«�½~¹3±�²9¹h«�²9³Y�¢~³�³�²9¿
�$�¹9Æ�¿P¶��´�²9½~·h²9¿P~¼Yyq³�°�±$·9�¼�®��µ�½~¯y�~¹9¿�±$²9·9·RÎ�»:°�¯¦µ��¼�±$«�~¯¦�°�³�·9ºa¿P°�µ��¹9ºq¶��¿Ô°�»�Â�¿P�¯¦¿Ô´�½~³�¶�½�¯¦¹9²9´�²9¶�½~¹h~Ë
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