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MHNWD��VOLND�����R�aLMLP�MH�RVWDFLPD�UHa��QDOD]L�VH�LVSRG�FUNYH�WDNR�GD�VXPX�VDPR�GHOLPLaQR�RWNULYHQL�MXCQL�]LG�X�GXCLQL�RG�RNR�SHW�PHWDUD�L�VDQMHJRYH�VSROMD^QMH�VWUDQH�VWRSH�VWXERYD��ADQDN�0HGL`������������2EOLN�L�YH�OLaLQD�JUD_HYLQH�X�FHOLQL��]D�VDGD��VH�QH�PRJX�RGUHGLWL��D�WLPH�QL�QMHQD�IXQN�FLMD��SD�MH�QHMDVQR�L�GD�OL�MH�X�SLWDQMX�REMHNDW�VYHWRYQRJ�LOL�GXKRYQRJ�NDUDNWHUD�9XNDGLQ�������������0LOND�ADQDN�0HGL`������������VPDWUD�GD�RGQRV�]LGD�LVWXERYD�RYH�JUD_HYLQH�QDJRYH^WDYD�PRJX`QRVW�GD�MH�WX�SRVWRMDOD�ED]LOLND��8OLWHUDWXUL�VH�VUH`X�L�VWDYRYL�GD�EL�RYDM�REMHNDW�PRJDR�SUHGVWDYOMDWL�GHR�YH`HJNDVQRDQWLaNRJ�NRPSOHNVD��9XNDGLQ�������������7HUPH�X�ADaNX
5LPVNH�WHUPH�X�ADaNX�RWNULYHQH�VX�SULOLNRP�LVNRSDYDQMD�WHPHOMD�VWDP�EHQR�SRVORYQRJ�FHQWUD�X�VDPRP�JUDGVNRP�MH]JUX��L]PH_X�KRWHOD�%HRJUDG�SODWRD�'RPD�NXOWXUH�L�XOLFH�*RVSRGDU�-RYDQRYH��VOLND�����,VWRP�SULOLNRP�YH`LGHR�NRPSOHNVD�XQL^WHQ�MH�JUD_HYLQVNLP�UDGRYLPD��QDNRQ�aHJD�VX��WRNRP������JRGLQH��XVOHGLOD�]D^WLWQD�DUKHROR^ND�LVNRSDYDQMD�QD�GHOX�ORNDOLWHWD�NRMLQLMH�ELR�X�SRWSXQRVWL�GHYDVWLUDQ��8�SHULRGX�L]PH_X�������L�������JRGLQH�L]�YHGHQL�VX�RSVHCQL�NRQ]HUYDWRUVNL�UDGRYL��GRN�MH ������XUH_HQ�SULOD]�RYRPVSRPHQLNX�L�QMHJRYD�SUH]HQWDFLMD��5H]XOWDWL�LVWUDCLYDQMD�QLVX�X�SRWSXQRVWLSXEOLNRYDQL��DOL�VWXGLMD�5DGRVODYD�3URNL`D�R�NRQ]HUYDFLML�WHUPL��3URNL`�������NDR�L�PQRJREURMQL�UDGRYL�R�NDVQRDQWLaNRM�SUR^ORVWL�ADaND�L�RNROLQH�SUXCDMX�LQIRUPDFLMH�R�QMLKRYRM�L]JUDGQML�L�WUDMDQMX��DOL�L�QHSRVUHGQH�SRGDWNHR�VWDQRYQL^WYX�NRMH�LK�MH�NRULVWLOR�,]YHVQD�R^WH`HQMD�QD�VDPRP�ORNDOLWHWX�XVORYLOL�VX�XNRSL�REMHNDWD�NRMLVYHGRaH�R�SRVWRMDQMX�XUEDQRJ�JUDGVNRJ�MH]JUD�X�SRVOHGQMLK�QHNROLNR
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VWROH`D��NDR�L�JURERYD�VUHGQMRYHNRYQH�QHNURSROH�NRML�GRVHCX�GR�GRQMLK�SR�GRYD�WHUPL��2WNULYHQD�JUD_HYLQD�MH�SUDYRXJDRQRJ�REOLND�L�VDVWRMDOD�VH�RGGYD�X]GXCQR�SRVWDYOMHQD�QL]D�RG�XNXSQR�^HVW�SURVWRULMD��VOLND�����1D�MX�CQRM�VWUDQL�REMHNWD�SRVWRMH�PDQMH�L�YH`H�DSVLGDOQR�L]ERaHQMH��GRN�VH�QDVHYHUQRM�VWUDQL�QDOD]L�SROXNUXCQD�SURVWRULMD��1D�RVQRYX�GYD�QLYRD�SRGRYDNRML�VH�MDVQR�XRaDYDMX��GR^OR�VH�GR�]DNOMXaND�GD�VX�WHUPH�SUR^OH�NUR]�GYHID]H��3URNL`�������������,]PH_X�SUYH�L�GUXJH�ID]H��SRVWRMDR�MH�SHULRG�NDGDVX�RQH�ELOH�YDQ�IXQNFLMH��5X^HQMH�SUYH�JUD_HYLQH�QLNDNR�VH�QLMH�PRJOR�GR�JRGLWL�NDR�SRVWHSHQ�SURFHV��8�PH_XVORMX�QLMH�SURQD_HQ�VORM�KXPXVD��QLWLRUJDQVNH�PDWHULMH�NRMD�EL�X�GXCHP�SHULRGX�PRUDOD�RVWDYLWL�WUDJRYH��WH�MHYUHPHQVNR�UDVWRMDQMH�RG�QMLKRYRJ�UX^HQMD�GR�SRQRYQH�L]JUDGQMH�ELOR�PDOR�3URNL`�������������3RGRYL�SUYH�ID]H��]D�UD]OLNX�RG�RQLK�NRML�SULSDGDMXGUXJRM��X�SRWSXQRVWL�VX�RaXYDQL��D�YH`LQD�VWXERYD�KLSRNDXVWD�L]�NDVQLMHJSHULRGD�WHUPL�MH�RaXYDQD��GRN�VH�RQL�L]�UDQLMHJ�UHWNR�MDYOMDMX��7HUPH�VXRSVOXCLYDOD�WUL�ORCL^WD��SUDHIXUQLXP���=LGRYL�^LULQH�RG������GR������P�QDRGUH_HQLP�GHORYLPD�VX�PDOWHULVDQL�LOL�IXJRYDQL��-DVQR�MH�XRaOMLYR�RGVXVWYRRVWDWDND�GHNRUDFLMH�L�ILQLMH�REUDGH��^WR�XND]XMH�QD�LVNOMXaLYR�IXQNFLRQDOQXXORJX�WHUPL��EH]�WHCQMH�GD�RVWDYH�ELOR�NDNDY�HVWHWVNL�XWLVDN��2EMHNDW�MH�WR�NRP�REH�ID]H��JHQHUDOQR�JOHGDMX`L��RVWDR�LVWL��PDGD�VX�QHNH�PDQMH�SUR�PHQH�XRaOMLYH�X�QLYRLPD�SRGRYD��1D�RYRP�PHVWX��WUHED�QDJODVLWL�L�GD�MHGUXJD�ID]D�L]JUDGQMH�SUHGVWDYOMDOD�QHYH^WX�L�KLWQX�REQRYX�PH^WDQD�JUDGL�WHOMD��PDWHULMDORP�NRML�MH�SURQD_HQ�QD�OLFX�PHVWD��3URNL`�������������7HUPH�VX�L]JUD_HQH�NUDMHP�,,,�L�SRaHWNRP�,9�YHND�L�SUYL�SXW�VX�UX�^HQH������JRGLQH��^WR�RGJRYDUD�YHOLNRP�SURGRUX�YDUYDUVNLK�SOHPHQD�SUHNROLPHVD�L�QMLKRYRP�SXVWR^HQMX�SR�%DONDQX��7HUPH�VX�REQRYOMHQH�SRaHWNRPRVDPGHVHWLK�JRGLQD�,9�YHND��D�X�XSRWUHEL�VX�ELOH�GR�SUYLK�GHFHQLMD�9�YHND�5DGLaHYL`������������7UHED�WDNR_H�UD]PRWULWL�L�PRJX`QRVW�QMLKRYH�SULSDG�QRVWL�YH`RM�VWDPEHQRM�DJORPHUDFLML��YHURYDWQR�YLNXVX��NRML�MH�WRNRP�,9�YH�ND�]DX]LPDOR�]QDaDMDQ�GHR�JUDGVNRJ�MH]JUD��8WYU_HQ�VLVWHP�NXSDQMD�LUD]PH^WDM�DUKLWHNWRQVNLK�HOHPHQDWD�XND]XMX�QD�ULPVNX�PDWULFX�SULODJR_HQXSRWUHEDPD�QDUXaLRFD�L�NOLPDWVNLP�IDNWRULPD��^WR�SUXCD�PRJX`QRVW�SRUH_H�QMD�RYLK�WHUPL�VD�ORNDOLWHWLPD�RYRJ�WLSD��8�WRP�VPLVOX��3URNL`�SRPLQMHWHUPH�X�6WRELPD��3URNL`������������
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7HUPH�X�%HOMLQL��ORNDOLWHW�-DQNRYLQD1D�ORNDOLWHWX�-DQNRYLQD�X�%HOMLQL��SUHGJUD_X�ADaND��VOLND�����RWNUL �YHQH�VX�WHUPH�������JRGLQH�SULOLNRP�NRSDQMD�NDQDOL]DFLMH��7HUPH�VXVLVWHPDWVNL�LVWUDCHQH�WRNRP�������L�������JRGLQH��D�QDNQDGQLP�UHNRJQRV �FLUDQMHP�WHUHQD�XWYU_HQR�MH�GD�VX�RQH�ELOH�VDPR�GHR�VWDPEHQRJ�NRPSOHNVDSRYU^LQH�RNR�����KD��0LORMH�9DVL`�VPDWUD�GD�VH�UDGL�R�RVUHGQMHP�SROMR �SULYUHGQRP�ULPVNRP�JD]GLQVWYX��YLOOD�UXVWLFD���QD�^WD�XND]XMH�YHOLaLQDFHOLQH��NDR�L�EOL]LQD�=DSDGQH�0RUDYH�L�SORGQRVW�]HPOML^WD��GRN�GLPHQ]LMHWHUPL�XND]XMX�QD�QMLKRYX�SULYDWQX�IXQNFLMX��9DVL`�����������=DKYDOMXMX`LDQDOL]L�DUKLWHNWXUH��NDR�L�VWUDWLJUDIVNLP�LVWDCLYDQMLPD��QD�ORNDOLWHWX�MH�QDXVNR�RJUDQLaHQRM�SRYU^LQL��X�REOLNX�XNRSD�LOL�MDPH�QHSR]QDWH�QDPHQH��NRQ �VWDWRYDQ�VORM�VWDULML�RG�RQRJ�X�NRPH�VX�WHUPH�JUD_HQH��1D�RVQRYX�SUR �QD_HQLK�IUDJPHQDWD�NHUDPLNH��XNRS�MH�GDWRYDQ�X�SHULRG�RG�VUHGLQH�,,�GRVUHGLQH�,,,�YHND��9DVL`������������6ORM�PH_XID]H��NRML�MH�IRUPLUDQ�L]QDGSRPHQXWRJ��aLQL�]DSHaHQD�]HPOMD��]DWLP�YH`D�NRQFHQWUDFLMD�JDUHCL�L�PDWHUL �MDO�V�NUDMD�,,,�L�SRaHWND�,9�YHND��D�^WR�EL�VYH�PRJOR�XND]LYDWL�QD�PDQMXJUD_HYLQX�RG�ODNRJ�PDWHULMDOD�QDVWUDGDOX�X�SRCDUX��9DVL`������������6DPH�WHUPH�MDVQR�VH�PRJX�SUDWLWL�NUR]�GYH�ID]H��*UD_HYLQD�SUYH�ID]H�VOLND����SULEOLCQR�MH�NYDGUDWQRJ�REOLND��GLPHQ]LMD����P�X�SUDYFX�VHYHU�MXJL���P�X�SUDYFX�LVWRN�]DSDG��D�VDGUCDOD�MH�SHW�SURVWRULMD�L�MR^�GYH�]D�ORCHQMH�9DVL`�����������,]YDQ�WHUPL�NRQVWDWRYDQ�MH�UX^HYLQVNL�VORM�SUYH�ID]H��GRNQDMYH`L�EURM�DUWHIDNDWD�XND]XMH�QD�UDQL�L�SXQL�,9�YHN��&YMHWL`DQLQ������������8�GUXJRM�ID]L�WHUPH�]DGUCDYDMX�SRVWRMH`L�REOLN�VD�L]YHVQLP�L]PHQD �PD��1DLPH��QD�]DSDGQRM�L�LVWRaQRM�VWUDQL�GR]LGDQH�VX�MR^�GYH�SURVWRULMH��DQD�]LGRYLPD�LVWRaQH�SURVWRULMH�X�JRUQMLP�]RQDPD�XRaHQL�VX�NUHaQL�PDOWHUL�IUHVNH�VD�MHGQRVWDYQLP�ELOMQLP�L�JHRPHWULMVNLP�RUQDPHQWLPD��9DVL`����������.HUDPLND�RWNULYHQD�X�VORMX�UX^HQMD�,,�ID]H��YH]XMH�VH�]D�NUDM�,,,�NUDM�,9�L�SRaHWDN�9�YHND��8�VYDNRP�VOXaDMX��SRaHWDN�GUXJH�ID]H�WHUPL�PR �JX`H�MH�YH]DWL�]D�YUHPH�SRVOH������JRGLQH��D�NUDM�]D�SUYH�GHFHQLMH�9�YHND�9L^H�DXWRUD�SUHWSRVWDYOMD�GD�QLMH�QHPRJX`H�GD�VX�QHPLUL�NUDMHP�,9�YHND�QSU��$ODULKRY�SRKRG�SUHNR�%DONDQVNRJ�SROXRVWUYD��LPDOL�L]YHVQRJ�XWLFDMDQD�UX^HQMH�SUYH�ID]H��PDGD�QHPD�NRQNUHWQLK�SRGDWDND�GD�VX�RGUH_HQL�LV �WRULMVNL�GRJD_DML�XVORYLOL�RYR�UX^HQMH��9DVL`������������5X^HQMH�GUXJH�ID]HYUOR�XVORYQR�VH�PRCH�YH]DWL�]D�$WLOLQ�SRKRG�����¬������JRGLQH��D�aLQ �MHQLaQR�VWDQMH�XND]XMH�GD�JD]GLQVWYR�QLMH�REQDYOMDQR�SRVOH�VUHGLQH�9�YHND�9DVL`������������)DNWXUD�L�RELOLFL�NHUDPLNH�L]PH_X�SUYH�L�GUXJH�ID]H�QHSRND]XMX�ELWDQ�SUHNLG��^WR�QDYRGL�QD�]DNOMXaDN�GD�MH�LVWR�VWDQRYQL^WYR�QDV �WDYLOR�GD�CLYL�QD�LPDQMX�L�WRNRP�GUXJH�ID]H�SRVWRMDQMD�WHUPL��/RNDOLWHW�3LWRPLQH��3ULMHYRU.RPSOHNV�RWNULYHQ�QD�ORNDOLWHWX�3LWRPLQH�X�VHOX�3ULMHYRU��QDOD]L�VHQD�OHYRM�REDOL�=DSDGQH�0RUDYH��QD�SODWRX�L]QDG�UHNH��VNRUR�SUHNR�SXWD
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WHUPL�X�%HOMLQL��,VNRSDYDQMH�RYRJ�ORNDOLWHWD�X�SRWSXQRVWL�MH�SRND]DOR�GD�VHUDGL�R�SROMRSULYUHGQRP�LPDQMX��YLOOD�UXVWLFD���SR^WR�VX�LVWUDCHQL�VWDPEHQD]JUDGD��CLWQLFD�RGQRVQR�KRUUHXP �VOLND����L�PDOD�HNRQRPVND�]JUDGD��9DVL`�����������6WDPEHQD�]JUDGD�RULMHQWLVDQD�MH�X�SUDYFX�LVWRN¬]DSDG��SUDYRX�JDRQRJ�MH�REOLND�L�VDVWRML�VH�RG�SHW�SURVWRULMD��,VWRaQL�GHR�REMHNWD�aLQH�WULSURVWRULMH��RG�NRMLK�MH�VUHGQMD�LPDOD�DSVLGX��8�]DSDGQRP�GHOX�NX`H�QDOD]�LOD�VH�YH`D�SURVWRULMD�X�NRMX�VH��NDR�L�X�RVWDOH�WUL��XOD]LOR�L]�MHGQH�XCH�NRMDMH�QDMYHURYDWQLMH�ELOD�KRGQLN��7HPHOM�VX�aLQLOL�NUXSQL�REOXFL�YH]DQL�EODWRPL�QD�QMHPX�VX�SURQD_HQL�RVWDFL�NX`QRJ�OHSD�VD�RWLVFLPD�REOLFD��GRN�VX�SR�GRYL�ELOL�RPDOWHULVDQL��8�QHSRVUHGQRM�EOL]LQL�NX`H��VD�]DSDGQH�VWUDQH��RW�NULYHQL�VX�WHPHOML�MHGQH�SRWSXQR�]DVHEQH�JUD_HYLQH��aLML�MH�SRG�ELRNDOGUPLVDQ��D�L]QDG�WRJ�VORMD�QD_HQD�MH�YHOLND�NROLaLQD�WHJXOD�L�LPEHNVD�-XJRLVWRaQR�RG�VWDPEHQH�]JUDGH��LVNRSDQL�VX�RVWDFL�CLWQLFH�aLMRM�L]JUDGQMLMH�ELOD�SRVYH`HQD�L]X]HWQD�SDCQMD��9DVL`������������9HOLND�GXELQD�WHPHOMDRG�REOXWDND�XOLYHQLK�X�MDN�NUHaQL�PDOWHU�XND]XMH�GD�MH�YHURYDWQR�UHa�RGYRVSUDWQRP� REMHNWX�� 3RG� CLWQLFH� L]UD_HQ� MH� RG� NUHaQRJ�PDOWHUDSRPH^DQRJ�VD�WXFDQRP�RSHNRP��D�VDPD�JUD_HYLQD�VH�VDWRMDOD�RG�GYH�SURV�WRULMH��YH`H��SRYU^LQH�RNR����P� L�PDQMH��NRMD�MH�]DX]LPDOD�RNR����P��>LULQD�]LGRYD�MH������P��GRN�VH�XOD]�QDOD]L�QD�VHYHUR]DSDGX��6D�VSROMQHVWUDQH�XRaDYDMX�VH�SLODVWUL��D�RNR�JUD_HYLQH�VH�QDOD]LOD�VWD]D�RG�REOXWDND�LVLWQRJ�^OMXQND�SUHNULYHQD�PDOWHURP��8�RNYLUX�NRPSOHNVD��RWNULYHQL�VXIUDJPHQWL�VWDNOHQRJ�SHKDUD�L�PDOREURMQL�QDOD]L�NHUDPLNH�NRML�JRYRUH�RNRQWLQXLWHWX�CLYRWD�RG�GUXJH�SRORYLQH�,9�GR�SRaHWND�9�YHND��/RNDOLWHW�AXOMHYLQD��3ULMHYRU/RNDOLWHW�AXOMHYLQD�X�VHOX�3ULMHYRU��QDOD]L�VH�X�EOL]LQL�SRWHVD�3LWRPL�QH��3RORCDM�REMHNDWD�R�NRMLPD�MH�UHa�YH]XMH�VH�]D�X]GLJQXWX�SODWIRUPX�X]UHaQR�NRULWR�.DPHQLFH��NRMD�VH�QHGDOHNR�RGDWOH�XOLYD�X�=DSDGQX�0RUDYX�

6OLND�����2VQRYD�WHUPL�QDORNDOLWHWX�-DQNRYLQD
)LJXUH����7KH�EDVH�RI�WKH5RPDQ�EDWKV�LQ-DQNRYLQD
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*RGLQH�������RWNULYHQ�MH�]LGDQL�REMHNDW�NRML�VH�VDVWRML�RG�WUL�SURVWRULMH�RUL�MHQWLVDQH�X�SUDYFX�MXJR]DSDG�VHYHURLVWRN��=RWRYL`������������7HPHOMQL�]L�GRYL�JUD_HQL�VX�RG�ORPOMHQRJ�NDPHQD��UHaQLK�REOXWDND�L�VLWQLMLK�NRPDGDRSHNH�]DOLYHQLK�X�NUHaQRP�PDOWHUX��8�JUD_HYLQVNRP�^XWX��X�VDPRP�RE�MHNWX��QD_HQR�MH�QHNROLNR�IUDJPHQDWD�NHUDPLNH�NRMD�VH�X�QDMYH`HP�SUR�FHQWX�GDWXMH�X�NUDM�,,,�L�SRaHWDN�,9�YHND��=RWRYL`������������8�SRVOHGQMRM��QDMYH`RM�SURVWRULML�JUD_HYLQH��SURQD_HQD�VX�GYD��X�YH`RMPHUL�R^WH`HQD�GLVORFLUDQD�VNHOHWD��5DGL�VH�R�RGUDVOLP�LQGLYLGXDPD��QHXWYU�_HQLK�SRORYD��1D�RVQRYX�RVWDWDND�JUD_HYLQVNH�NRQVWUXNFLMH��PRCH�VH�]DN�OMXaLWL�GD�VX�SRNRMQLFL�VDKUDQMHQL�X�RNYLUX�SRURGLaQH�JUREQLFH��6YRG�MHNRUL^`HQ�NDR�NRQVWUXNWLYQL�HOHPHQW�JUREQH�NRQVWUXNFLMH�SUDYRXJDRQRJREOLND��GLPHQ]LMD�����×����×����P��GRN�MH�SRG�UD_HQ�RG�aYUVWRJ�FUYHQNDV�WRJ�PDOWHUD��D�VDPD�JUREQLFD�MH�]LGDQD�RG�ORPOMHQRJ�NDPHQD�L�REOXWDND�VD�RSHNRP�NRMD�MH�PHVWLPLaQR�XEDFLYDQD��1D�PHVWX�RYH�DQWLaNH�QHNURSROHSRVWRMH�L�XNRSL�SHW�VUHGQMRYHNRYQLK�JURERYD��7DNR_H��RYGH�MH�SUH�ELOR�ND�NYLK�VLVWHPDWVNLK�LVWUDCLYDQMD�SURQD_HQD�ILJXUD�ODYD�SUHGVWDYOMHQRJ�VD�]PL�MRP�LVSRG�̂ DSH��L]UD_HQRJ�RG�NDPHQD��6YH�SRPHQXWH�aLQMHQLFH�LGX�X�SULORJNRQVWDWDFLML�GD�MH�REMHNDW�X�NRPH�VX�SURQD_HQL�JURERYL�ELR�VDNUDOQRJ�ND�UDNWHUD��=RWRYL`������������2G�]QDaDMQLK�PHWDOQLK�QDOD]D�WUHED�SRPHQXWL�L�JYR]GHQL�QRC��IUDJ�PHQWRYDQL�JYR]GHQL�NOLQ��MDNR�NRURGLUDQX�VUHEUQX�SUH_LFX�VD�LJORP��NDR�L

6OLND����2VQRYD�KRUHXPD�X3ULMHYRUX
)LJXUH���7KH�EDVH�RI®KRUHXP¯��LQ�3ULMHYRU
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SHW�VUHEUQLK�LJDOD��=RWRYL`������������3RUHG�RYLK��X�SRURGLaQRM�JUREQLFLNRQVWDWRYDQL�VX�L�SUHGPHWL�RG�VWDNOD�X�IUDJPHQWRYDQRP�VWDQMX��]DWLP�SUHG�PHWL�RG�NRVWL�L�IUDJPHQWL�NHUDPLNH�UD_HQH�QD�YLWOX��=RWRYL`�����������3UHGPHWL�RG�VUHEUD�SUHFL]QR�GDWXMX�RYX�JUREQX�PHPRULMX�X�NUDM�,9�YHND�$QDORJLMH�WLSX�SUH_LFH�NRMD�MH�SURQD_HQD�QD�RYRP�ORNDOLWHWX�QDOD]LPR�QD^LURNRP�SURVWRUX��QSU��X�SULPHUNX�L]�QHNURSROH�QD�=JRUQMHP�%UHJX�L]�GUX�JH�SRORYLQH�,9�YHND��X�PDWHULMDOX�L]�'XNOMH�LOL�X�MHGQRP�SULPHUNX�L]�%HR�JUDGD��GRGX^H�GHIRUPLVDQRP�L�EH]�WUQD��=RWRYL`������������3HW�VUHEUQLKLJDOD�SULSDGD�JUXSL�W]Y��VRQGL��.RULVWLOH�VX�VH�NDR�PHGLFLQVNL�LQVWUXPHQW]D�KLUX^NH�SUHJOHGH�WNLYD��DOL�VX�XSRWUHEOMDYDQH�L�X�NR]PHWLFL�L�IDUPDFLML�3ULPHUFL�VD�6LQJLGXQXPD�DQDORJQL�VX�SURQD_HQLP�LJODPD�QD�RYRP�ORND�OLWHWX��2YDNYL�QDOD]L�LVWRYUHPHQR�XSX`XMX�QD�aLQMHQLFX�GD�VX�SRNRMQLFL�SUL�SDGDOL�GREURVWRMH`HP�GUX^WYHQRP�VORMX��=RWRYL`������������=D�RYDNYHJUREQLFH�NDUDNWHULVWLaQR�MH�GD�VX�SRGL]DQH�X]�YLOH�UXVWLNH��^WR�QDYRGL�QD]DNOMXaDN�R�SRYH]DQRVWL�ORNDOLWHWD�AXOMHYLQD�L�3LWRPLQH�/RNDOLWHW�'XEOMH��*RUQMD�*RUHYQLFD
/RNDOLWHW�'XEOMH�X�VHOX�*RUQMD�*RUHYQLFD�QDOD]L�VH�QD�OHYRM�REDOL�UHNH*RUHYQLFH��RNR����NP�VHYHUQR�RG�ADaND��3UREQLP�VRQGDPD�REXKYD`HQ�MHYH`L�DUKLWHNWRQVNL�NRPSOHNV��SD�MH�VLVWHPDWVNL�LVWUDCHQD�WUH`LQD�MHGQRJ�RE�MHNWD��VOLND����YHOLaLQH���×��P��9DVL`������������3RG�MH�ELR�L]UD_HQ�RGNUHaQRJ�PDOWHUD��D�NRG�VDPRJ�XOD]D��QD�MXCQRM�VWUDQL�]JUDGH��SRGQLFD�MHELOD�LVSXQMHQD�QDERMHP�CXWH�JOLQH��=LGRYL�VX�RG�ORPOMHQRJ�L�WHVDQRJNDPHQD��NDR�L�UHaQLK�REOXWDND��D�QMLKRYD�RaXYDQD�YLVLQD�MH�RNR�����P�7DNR_H�VX�SURQD_HQL�L�XJOMHQLVDQL�GHORYL�GUYHQH�NURYQH�NRQVWUXNFLMH��^WRXND]XMH�GD�MH�JUD_HYLQD�VWUDGDOD�X�MDNRP�SRCDUX��5DVSRUHG�FUHSRYD�JRYRULR�MHGQRYRGQRM�NRQVWUXNFLML�NURYD��D�QD�RVQRYX�SURQD_HQLK�DUWHIDNDWD�L]�JUDGQMD�REMHNWD�VH�PRCH�GDWRYDWL�X�SUYX�SRORYLQX��D�QMHQ�NUDM�X�GUXJX�SR�ORYLQX�,9�YHND��1DPHQD�]JUDGH�MH�QHMDVQD��PDGD�SRVWRML�SUHWSRVWDYND�GDMH�RQD�PRJOD�VOXCLWL�]D�VPH^WDM�VHQD���,VND]�YODVQLND�LPDQMD�R�SRVWRMDQMX^LUHJ�NRPSOHNVD�DUKLWHNWRQVNLK�FHOLQD��SRWYU_HQ�MH�L�PHUHQMHP�HOHNWULaQHRWSRUQRVWL�WOD��0LORMH�9DVL`�QDYRGL�GD�VH�aLWDY�NRPSOHNV�VDVWRMDR�RG�QD�MPDQMH�WUL�]JUDGH��MHGQH�VWDPEHQH�L�GYH�HNRQRPVNH��NRMH�VX�ELOH�SRVWD�YOMHQH�RNR�FHQWUDOQRJ�GYRUL^WD��8�WRP�VOXaDMX�LPDQMH�EL�ELOR�YHOLaLQH�RGRNR����×���P��9DVL`�����������2VWDYD�ULPVNRJ�QRYFD��*RUDaL`L
2VWDYD�ULPVNRJ�QRYFD�SURQD_HQD�MH�X�]DVHRNX�5DVRYDF��X�VHOX*RUDaL`L�������JRGLQH��%RMRYL`�����������L�RWNULYHQD�MH�QHGDOHNR�RG�UD�QRYL]DQWLMVNRJ�XWYU_HQMD�*UDGLQD�QD�SODQLQL�-HOLFL��1D�LPDQMX�3HWUD�*OD�YRQML`D�SURQD_HQD�MH�]HPOMDQD�SRVXGD�X�NRMRM�VH�QDOD]LOR�YL^H�RG����
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NRPDGD�ULPVNRJ�QRYFD��2G�WRJD�MH�QXPL]PDWLaNRM�]ELUFL�1DURGQRJ�PX]HMDX�ADaNX��NUDMHP�������JRGLQH�L�SRFHWNRP�������JRGLQH��SULSDOR�����GH�QDUD�L�DQWRQLMDQD��1RYDF�MH�X�QDMYH`RM�PHUL�GREUR�RaXYDQ��=DVWXSOMHQL�VXVOHGH`L�YODGDUL��)DXVWLQD������.RPRG������6HSWLPLMH�6HYHU������-XOLMD'RPQD������.DUDNDOD�������*HWD������(ODJDEDO������$OHNVDQGDU�6HYHU�����*RUGLMDQ�,,,�������)LOLS�,������7UDMDQ�'HFLMH������+HUQLMD�(WUXVFLOD������7UH�ERQLMDQ�*DO������9DOHULMDQ�,�������*DOLMHQ�������6DORQLQD�����L�6DORQLQ�����1RYDF�MH�NRYDQ�X�5LPX�������$QWLRKLML�������0LODQX������9LPLQDFLXPX�����/DRGLNHML�����L�(PHVL������9UHPH�]DNRSDYDQMD�QRYFD�YH]XMH�VH�]D�*DOHUL�MDQRYX�VDPRVWDOQX�YODGDYLQX��1DMUDQLML�SULPHUDN�QMHJRYRJ�QRYFD�LVNRYDQMH������JRGLQH��1HGRVWDMH�^HVWD�HPLVLMD��̂ WR�XSX`XMH�QD���������JRGLQX�NDRQDMYHURYDWQLML�YUHPHQVNL�RNYLU�]DNRSDYDQMD�RVWDYH��3UYL�LVWUDCLYDaL�VWDULQD�NDR�^WR�VX�-DQNR�>DIDULN��6LPD�7URMDQRYL`�L�)HOLNV�.DQLF��GRYRGLOL�VX�XYH]X�RYX�RVWDYX�VD�*UDGLQRP�QD�-HOLFL�]ERJ�SRMHGLQDaQLK�QDOD]D�ULPVNRJQRYFD�L�QDWSLVD�QD�VSRPHQLFLPD��6DYUHPHQD�DUKHROR^ND�LVWUDCLYDQMD�QLVXXND]DOD�QD�SRVWRMDQMH�DQWLaNRJ�VORMD�QD�RYRP�ORNDOLWHWX��]ERJ�aHJD�WDNYDKLSRWH]D�RVWDMH�SRG�]QDNRP�SLWDQMD��%RMRYL`������������1RYRLVWUDCHQL�DQWLaNL�ORNDOLWHWL
5DGL�SRWSXQLMHJ�VDJOHGDYDQMD�VOLNH�DQWLaNH�SURVOR^WL�RYRJ�NUDMD��ELORMH�QHRSKRGQR�XNOMXaLWL�L�PDOREURMQH��DOL�VYDNDNR�]QDaDMQH�SRGDWNH�R�QR�YRLVWUDCHQLP�ORNDOLWHWLPD�QD�SRGUXaMX�ADaND�L�RNROLQH��RGQRVQR�SRGDWNH�RREMHNWX�X�0XWDSRYRM�XOLFL�L�QHNURSROL�X�%HOMLQL�2EMHNDW�X�0XWDSRYRM�XOLFL��ADaDN3ULOLNRP�NRSDQMD�YRGRYRGD�X�0XWDSRYRM�XOLFL�WRNRP�VHSWHPEUD�L�RN�WREUD�������JRGLQH��X�XCHP�JUDGVNRP�MH]JUX�RWNULYHQ�MH�DQWLaNL�ORNDOLWHW�

6OLND����2VQRYD�]JUDGH�X*RUQMRM�*RUHYQLFL
)LJXUH����7KH�EDVH�RI�WKHEXLOGLQJ�LQ�*RUQMD*RUHYQLFD
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RGQRVQR�XRaHQ�MH�GHR�REMHNWD��VOLND����X�WHPHOMQLP�]RQDPD�VD�PDQMLPRVWDFLPD�]LGRYD��2WNULYHQL�GHR�ELR�MH�GLPHQ]LMD���×�����P��D�JUD_HYLQDLPD�MHGDQ�DSVLGDOQL�]DYU^HWDN�QD�VHYHUQRM�VWUDQL��SROXSUHaQLND���P��.XO�WXUQL�VORMHYL�VX�X�SRWSXQRVWL�SRUHPH`HQL��DOL�MH�PRJX`H�XRaLWL�GYH�ID]H�XNRMLPD�MH�JUD_HYLQD�NRUL^`HQD��1D�RVQRYX�QDOD]D�QRYFD�VWDULMX�ID]X�PR�JX`H�MH�GDWRYDWL�X�,9�YHN��)XQNFLMD�REMHNWD�X�RYRP�SHULRGX�MH�QHMDVQD��DOLVH�SUHWSRVWDYOMD�GD�MH�VYHWRYQRJ�NDUDNWHUD��*UD_HYLQVNL�PDWHULMDO�]DWHaHQQD�REMHNWX�VHNXQGDUQR�MH�XSRWUHEOMDYDQ�WRNRP�;9,�L�;9,,�YHND��2VWDFLREMHNWD�L]�WXUVNRJ�SHULRGD��QDVWDORJ�QD�RVQRYDPD�DQWLaNRJ��KURQROR^NL�VXRSUHGHOMHQL�QD�RVQRYX�RVWDYH�XJDUVNRJ�QRYFD�=QDaDM�RYRJ�ORNDOLWHWD�SRVWDMH�XRaOMLYLML�XNROLNR�VH�X�RE]LU�X]PH�GDMH�X�ADaDQVNRM�JLPQD]LML�SRVWRMDOD�]ELUND�DUKHROR^NRJ�PDWHULMDOD��9DVL`����������NRML�MH�SURQD_HQ�SULOLNRP�QMHQH�L]JUDGQMH��=ELUND�MH�QHVWDOD�QH�GXJR�SRVOH�]DYU^HWND�,,�6YHWVNRJ�UDWD��3RWUHEQR�MH�QDJODVLWL�GD�0XWDSRYDXOLFD�SUDWL�OLQLMX�]JUDGH�JLPQD]LMH�L�QMHQRJ�GYRUL^WD��NDR�L�GD�EL�VH�RVWDWDNDQWLaNH�JUD_HYLQH�YHURYDWQR�QDOD]LR�SRG�QMHQLP�WHPHOMLPD�1HNURSROD�X�%HOMLQL/RNDOLWHW�R�NRMHP�MH�UHa�QDOD]L�VH�X�SRUWL�FUNYH�8VSHQMH�3UHVYHWH�%R�JRURGLFH�X�SUHGJUD_X�%HOMLQD��D�NRMD�MH�MR^�X�ID]L�L]JUDGQMH��2WNULYHQ�MHVOXaDMQR�SULOLNRP�NRSDQMD�NUHaDQH�X�SURVWRUX�GDQD^QMH�SRUWH��/RNDOLWHW�VHQDOD]L�QHGDOHNR�RG�UHNH�/XSQMDaH��X�EOL]LQL�WHUPL�X�%HOMLQL��3RaHY^L�RG������JRGLQH��LVNRSDYDQMD�VX�GRVDGD�YU^HQD�X�WUL�NDPSDQMH��3R^WR�VH�UDGLR�VLVWHPDWVNLP�DUKHROR^NLP�LVWUDCLYDQMLPD��SXEOLNRYDQMH�QMLKRYLK�UH]XOWDWDWHN�WUHED�RaHNLYDWL��3UYR�VX�SURQD_HQL�RVWDFL�]LGDQRJ�REMHNWD�SULEOLCQRNYDGUDWQRJ�REOLND��VOLND�����GLPHQ]LMD����×��P��8�QHSRVHGQRM�EOL]LQL��RW�NULYHQL�VX�L]X]HWQL�SULPHUFL�NDPHQH�SODVWLNH��NRML�VX�VH�RaLJOHGQR�QDOD]LOLQD�JUD_HYLQL��2GPDK�GR�RYRJ�REMHNWD�QDOD]L�VH�MR^�MHGDQ�SUDYRXJDRQRJ

6OLND����2VQRYD�JUD_HYLQH�X0XWDSRYRM�XOLFL
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REOLND�RaXYDQ�VDPR�X�WHPHOMLPD��VOLND�����DOL�QH^WR�YH`L�RG�SUHWKRGQRJ�=LGRYL�VX�PX�L]UD]LWR�WDQML��XJODYQRP�JUD_HQL�WHKQLNRP�VXKR]LGD��GRN�VHX�SRMHGLQLP�]RQDPD�UHWNR�XRaDYD�PDOWHU��8�RNYLUX�RYLK�REMHNDWD��DOL�L�RNRQMLK��GR�VDGD�MH�RWNULYHQR�XNXSQR����DQWLaNLK�JURERYD��1D�RVQRYX�QMLKR�YRJ�UDVSRUHGD�VPDWUD�VH�GD�MH�PDQMD�L�EROMH�RaXYDQD�JUD_HYLQD�ELOD�VDN�UDOQRJ�NDUDNWHUD��WH�GD�QDMYHURYDWQLMH�SUHGVWDYOMD�JUREQX�PHPRULMX��7H^NRMH�NRPHQWDULVDWL�IXQNFLMX�GUXJRJ�REMHNWD��DOL�VYDNDNR�MH�L�RQD�PRUDOD�LPDWLYH]H�VD�QHNURSRORP��>WR�VH�WLaH�QDaLQD�VDKUDQMLYDQMD��XRaDYD�VH�ELULWXDOQLSULQFLS��SD�MH�RWNULYHQR����VSDOMHQD�L���VNHOHWQR�VDKUDQMHQLK�SRNRMQLND�8UQH�X�NRMLPD�VX�SURQD_HQL�VSDOMHQL�SRNRMQLFL�XJODYQRP�VX�GREUR�RaX�YDQH��GRN�VH�XRaDYD�L�L]YHVWDQ�EURM�MDPD�X�NRMH�VX�SRODJDQL�VSDOMHQL�RVWDFLSRNRMQLND��1LMH�XWYU_HQR�̂ WD�MH�X�RVQRYL�RYDNYH�GLIHUHQFLMDFLMH�JUREQLK�RE�OLND�VD�VSDOMHQLP�SRNRMQLFLPD��$OHNVDQGDU�-RYDQRYL`�������������X�WRPVPLVOX��GDMH�SUHWSRVWDYNX�R�PRJX`RM�SRYH]DQRVWL�SROD�SRNRMQLND�L�REOLNDJURED��8�JURERYLPD�VX�YUOR�aHVWL�SULOR]L�X�REOLNX�QDNLWD��EURQ]DQRJ�L�VUH�EUQRJ���NDR�L�JYR]GHQRJ�RUX_D��QRCHYL�L�WXUSLMH���^WR�SRUHG�IUDJPHQDWD�NH�UDPLaNLK�SRVXGD�SUHGVWDYOMD�QDMaH^`H�QDOD]H�QD�ORNDOLWHWX�7RNRP�NDPSDQMH�������JRGLQH�LVWUDCHQR�MH�RVDP�JURERYD��2G�WRJDMH�NRG�QMLK�VHGDP�XRaHQD�NUHPDFLMD��GRN�MH�VDPR�X�MHGQRP�RWNULYHQ�LQ�KXPLUDQ�SRNRMQLN��7DM�JURE�MH�REHOHCHQ�EURMHP�����=QDaDMQR�MH�GDWL�QMH�JRYX�PRJX`X�LQWHUSUHWDFLMX�MHU�MH��^WR�MH�XRaHQR�QD�RVQRYX�JUREQRJSULORJD��MHGDQ�RG�VLURPD^QLMLK��D�SUHGVWDYOMD�L�JURE�]D�NRJD�VH�YH]XMH�UH_HNRUL^`HQ�WUHWPDQ�SRNRMQLND�*URE�����VOLND�����5DND�JURED�MH�YHOLaLQH�����×�����P�SRVWDYOMHQD�QDUHODWLYQRM�GXELQL������P��3UHGVWDYOMHQ�MH�GREUR�RaXYDQLP�VNHOHWRP�RGUDVOHRVREH��RULMHQWDFLMH�VHYHU�MXJ�VD�EODJLP�RGVWXSDQMHP�X�SUDYFX�]DSDGD��3R�VWDYOMHQ�MH�QD�OH_D��X�LVSUXCHQRP�SRORCDMX��5XNH�VX�LVSUXCHQH�SRUHG�WHOD�
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1D�GRPDORP�SUVWX�OHYH�UXNH�MH�ELR�EURQ]DQL�SUVWHQ�VD�MHGQRVWDYQRPNDULNRP�NUXCQRJ�SUHVHND�NRMD�SUHOD]L�X�SXQR�OLYHQX�NYDGUDWQX�JODYX�VDVWUDQH�XNUD^HQX�VD�SR�GYD�KRUL]RQWDOQD�XUH]D��-R^�XYHN�QLMH�XUD_HQD�DQWUR�SROR^ND�DQDOL]D��WH�VH�]D�VDGD�QH�PRCH�JRYRULWL�R�VWDURVWL�L�SROX�SRNRMQLND�3UL�LQWHUSUHWDFLML�SRUHNOD�LQKXPDFLMH�QD�SURVWRUX�%DONDQD�X�SHULRGXDQWLNH��PRCH�VH�SUHWSRVWDYLWL�GD�RQR�LPD�YH]H�LOL�VD�VWDULMLP�WUDGLFLMDPD�LOLXWLFDMLPD�GRVHOMHQLaNRJ�VWDQRYQL^WYD��$XWRKWRQD�GLPHQ]LMD�RYH�SRMDYH�PR�CH�VH�RaHNLYDWL�VDPR�X�REODVWLPD�X�NRMLPD�MH�X�SUHGULPVNRM�HSRKL�RYDM�YLGVDKUDQMLYDQMD�GRPLQLUDR��-RYDQRYL`�������������^WR�QLMH�VOXaDM�VD�SURVWR�URP�R�NRPH�MH�UHa��/RNDFLMH�L�WHULWRULMD�UDVSURVWUDQMHQRVWL�JURERYD�RYHYUVWH��YUHPH�QMLKRYRJ�QDMLQWHQ]LYQLMHJ�NRUL^`HQMD�NRMH�MH�VDJODVQR�VD�SRMD�YRP�RULMHQWDOQLK�NXOWRYD��SRMDaDQLP�QDVHOMDYDQMHP�GRVHOMHQLND�VD�LVWRND�XEDONDQVNH�SURYLQFLMH�L�NDUDNHU�JUREQRJ�LQYHQWDUD�XSXaXMX�GD�MH�RYDM�JUREQLREOLN�YH]DQ�]D�GRVHOMHQLNH�VD�2ULMHQWD��-RYDQRYL`�������������1D�RVQRYX�L]ORCHQRJ��L]YHVQH�DQDORJLMH�PRJX�VH�SRWUDCLWL�PH_X�NDV�QRDQWLaNLP�JURERYLPD�X�GRQMRM�3DQRQLML��$OHNVDQGDU�-RYDQRYL`�QDYRGL�GDVX�JURERYL�RYRJ�WLSD�EH]�SRVHEQH�JUREQH�DUKLWHNWXUH��WM��GD�VX�SRNRMQLFL�XLVSUXCHQRP�SRORCDMX��VD�UXNDPD�X]�WHOR��SRODJDQL�X�MHGQRVWDYQH�JUREQHMDPH�GLUHNWQR�LOL��UH_H��X�GUYHQLP�VDQGXFLPD��-RYDQRYL`������������2UL�MHQWDFLMD�JURERYD�QLMH�MHGLQVWYHQD��^WR�L]LVNXMH�SUHWSRVWDYNX�GD�MH�RULMHQWLUPRJDR�ELWL�KUDP��NXOLQD�L�VO��*UREQL�SULOR]L�VX�PDOREURMQL�L�VLURPD^QL��^WRVH�PRCH�SRYH]DWL�VD�DQDOL]LUDQLP�JURERP��6PDWUD�VH�GD�VH�UHGXFLUDQRVW�LVLURPD^WYR�JUREQLK�SULORJD�SUH�PRCH�YH]DWL�]D�SUHWSRVWDYNX�GD�MH�X�SLWDQMXVWDQRYQL^WYR�QLCHJ�VRFLMDOQR�HNRQRPVNRJ�SRORCDMD��QHJR�GD�MH�WR�SRVOHGLFDQHNH�UHOLJLR]QH�LGHMH��-RYDQRYL`������������3DUDOHOQR�VD�RYRP�DQWLaNRP�QHNURSRORP��QD�ORNDOLWHWX�VX�UHJLVWURYDQLL�SUDLVWRULMVNL�NHUDPLaNL�QDOD]L��DOL�GDOMH�RGUH_HQMH�X�WRP�VPLVOX�QLMH�PR�JX`H�MHU�VDY�PDWHULMDO�QLMH�X�SRWSXQRVWL�REUD_HQ��9HOLNL�EURM�IUDJPHQDWDDQWLaNH�NHUDPLNH�JHQHUDOQR�PRCH�ELWL�RSUHGHOMHQ�X�NUDM�,,,�L�SRaHWDN�,9YHND��8�QDMYH`HP�SURFHQWX��RYD�JUQaDULMD�MH�GHOR�ORNDOQLK�UDGLRQLFD��9UHPH�NRMHP�SULSDGD�RYD�NDVQRDQWLaND�QHNURSROD�RGJRYDUD�SHULRGX]D�NRML�VH�YH]XMX�%HOMLQVNH�WHUPH��1MLKRYD�JHRJUDIVND�SRYH]DQRVW�XND]XMHQD�SULSDGQRVW�LVWRP�NRPSOHNVX��D�PH^WDQL�%HOMLQH�aHVWR�QDLOD]H�QD�RVWDWNHDQWLaNLK�JUD_HYLQD�L�DUKHROR^NRJ�PDWHULMDOD��6YH�WR�LGH�X�SULORJ�SUHWSRVWD�YFL�GD�VX�WHUPH�SULSDGDOH�MHGQRM�YH`RM�DJORPHUDFLML��aLML�VX�VH�VWDQRYQLFLVDKUDQMLYDOL�QD�RYRM�QHNURSROL��'LVNXVLMD
8�]ELUFL�aDaDQVNRJ�1DURGQRJ�0X]HMD�QDOD]L�VH�IUDJPHQWRYDQ�CUWYHQLNSRVYH`HQ�6HUDSLVX�L�,]LGL��,VNRSDQ�MH�X�5DML`HYRM�XOLFL�X�XCRM�JUDGVNRM�]R�QL��3UHYRG�QDWSLVD�QD�RYRP�VSRPHQLNX�JODVLR�EL��®6HUDSLVX�L�,]LGL��*QHM3RPSHM�3ROLWLMDQ��WULEXQ����NRKRUWH¯��3HWURYL`������������5DGL�VH�QDLPH�R
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GDOPDWVNRM�GUXJRM�NRKRUWL�aLML�MH�ERUDYDN�QD�SURVWRUX�ADaND�L�RNROLQH�SRV�YHGRaHQ�L�GUXJLP�VSRPHQLFLPD��R�aHPX�`H�WHN�ELWL�UHaL��6SRPHQLN�MH�R^�WH`HQ�X�GHOX�NRML�EL�PRJDR�SUXCLWL�GUXJD�YDCQD�REDYH^WHQMD��SXQL�QD]LYYRMQH�MHGLQLFH��SRGDWNH�]D�GDWRYDQMH�L�VO���DOL�RYDM�QDWSLV�VYDNDNR�SRNUH`HSLWDQMD�NRMD�VH�WLaX�SROLWLaNH��YRMQH�L�HNRQRPVNH�LVWRULMH�RYH�REODVWL�X�DQ�WLaNR�GRED�#UWYHQLN�MH��NDNR�MH�YH`�QDJOD^HQR��SRVYH`HQ�6HUDSLVX�L�,]LGL��=D�UD�]OLNX�RG�QHNLK�GUXJLK�RULMHQWDOQLK�ERCDQVWDYD�NRMD�VX�^LURNR�UDVSURVWUDQMH�QD�QD�%DONDQX��0LWUD��-XSLWHU�'ROLKHQXV�L�GUXJD���VSRPHQLFL�R�NRMLPD�MHUHa�SRVYHGRaHQL�VX�YUOR�UHWNR�L�L]JOHGD�GD�QLVX�VWHNOL�YH`X�SRSXODUQRVW�QDRYLP�SURVWRULPD��3HWURYL`������������8RS^WHQR�JRYRUH`L��VPDWUD�VH�GD�VXNXOWRYL�RYH�YUVWH�GRVSHOL�QD�RYDM�SURVWRU�VD�ULPVNLP�WUXSDPD�SRaHWNRP�,YHND�QD^H�HUH��D�GD�VH�SRVWHSHQR�JDVH�QDURaLWR�WRNRP�,,,�YHND��XSRUHGR�VDLQWHQ]LYQRP�URPDQL]DFLMRP�FHQWUDOQRJ�%DONDQD��6WRJD�MH�PRJX`H�NDR��DU�KHROR^NLP�PDWHULMDORP�QHSRWYU_HQX��KLSRWH]X�UD]PDWUDWL�SLWDQMH�NRMH�VH�WL�aH�QDVHOMHQRVWL�GDQD^QMHJ�ADaND�L�SUH�,9�YHND��8�WHPHOMLPD�FUNYH�6YHWRJ�9D]QHVHQMD�X�ADaNX�RWNULYHQ�MH�MXQD������JRGLQH�CUWYHQLN�RG�NYDOLWHWQRJ�SH^aDUD�VLYH�ERMH�QD�NRMHP�VH�SRPLQMH�YH�URYDWQR�LVWD�OLaQRVW�NDR�L�QD�SUHWKRGQR�QDYHGHQRP�VSRPHQLNX��3DOHRJUDI�VND�VOLaQRVW�RED�QDWSLVD�QHL]RVWDYQR�SRWYU_XMH�RYX�SUHWSRVWDYNX��1DLPH�SUHYRG�QHR^WHaHQRJ�GHOD�JODVL��®9RMQLaNRP�0DUVX��*QHM�3RPSHM¯��*RYR�UH`L�R�UHOLJLML�ULPVNH�YRMVNH�X�ORJRUVNLP�VYHWLOL^WLPD�WUHED�QDJODVLWL�GD�XSUYD�GYD�VWROH`D�0DUV�QLMH�SRWYU_HQ��3RaHWNRP�,,,�YHND��NDGD�YDCQRVW�-X�SLWHUD�NDR�]D^WLWQLND�ULPVNRJ�QDURGD�SRQRYR�MDaD��0DUV�VH�SRMDYOMXMH�VDPRNDR�MHGDQ�RG�ERJRYD�X�UHGX�GLL�PLOLWDUHV� 8�VYRMVWYX�YUKRYQRJ�YRMQLaNRJERJD�RQ�MH�SRVYHGRaHQ�WHN�VUHGLQRP�,,,�YHND��3HWURYL`�����������1D�MHGQRP�RG�ULPVNLK�QDWSLVD�QDLOD]L�VH�L�QD�SRPHQ�ULPVNRJ�NRQ]X�ODUQRJ�EHQHILFLMDUD�OHJLMH�;,�.ODXGLMH��GRN�MH�PHVWR�QDOD]D�RVWDOR�QHSR�

6OLND����*URE�EU����D��2VQRYD�XNRSD�UDNHE��*URE�EU����F��'HWDOM�OHYH�^DNH�VDSUVWHQRP�
)LJXUH����*UDYH�1R����D��7KH�EDVH�RI�WKHJUDYHE��*UDYH�1R����F��$�GHWDLO�RI�WKH�OHIWKDQG�ZLWK�D�ULQJ�
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]QDWR��9DVL`������������3UHWSRVWDYOMD�VH�GD�MH�RQ�LSDN�PRUDR�ELWL�LOL�L]�AD�aND��LOL�QMHJRYH�RNROLQH��0LORMH�9DVL`��X�aODQNX�R�QRYLP�ULPVNLP�QDWSL�VLPD��JRYRUL�R�XOR]L�L�YUHPHQX�ERUDYND�EHQHILFLMDULMVNH�VWDQLFH�X�ADaNX�WM��QMHJRYRM�RNROLQL��9DVL`������������7DNR_H��9DVL`�QDJOD^DYD�GD�MH�SR�GUXaMH�R�NRPH�MH�UHa�SULSDGDOR�LVWRaQRP�GHOX�SURYLQFLMH�'DOPDFLMH�QD�RV�QRYX�SRPLQMDQMD�YRMQH�MHGLQLFH�'HOPDWRUXP�QD�HSLJUDIVNLP�VSRPHQLFLPD�^WR�QH�PRUD�ELWL�SRX]GDQ�SRND]DWHOM��=RWRYL`������������9DVL`�GDOMH�QDYRGLGD�VX�X�SHULRGX�R�NRPH�VH�JRYRUL�X�QDWSLVX�VYH�OHJLMH�QDSXVWLOH�SURYLQFLMX'DOPDFLMX��3RVDGD�EHQHILFLMDULMVNLK�VWDQLFD�GRYHGHQD�MH�QD�QMLKRYR�PHVWRL]�SRGXQDYVNLK�SURYLQFLMD��2QL�VX�ELOL�QHND�YUVWD�SROLFLMVNLK�RILFLUD�NRML�VXELOL�]DGXCHQL�]D�SULNXSOMDQMH�L�aXYDQMH�SRUH]D�X�QDWXUL��REH]EH_HQMH�VLJXU�QRVWL�VDREUD`DMD�L�WUDQVSRUWD�PHWDOD��8aHVWDORVW�SRPHQD�EHQHILFLMDULMVNLKVWDQLFD�QD�^LUHP�SURVWRUX�RNROLQH�ADaND�PRJOD�EL��NDR�^WR�9DVL`�GDOMH�QD�YRGL��XND]LYDWL�QD�VLJXUQH�L�GREUR�RGUCDYDQH�SXWHYH��2Q�VPDWUD�GD�VX�GD�QD^QMH�SXWQH�PUHCH�RYRJ�SURVWRUD�QDVWDOH�SUHPD�RQLP�L]�DQWLaNRJ�SHULRGD�WH�EL�VWRJD�RYDM�SURVWRU�ELR�GREUR�SRYH]DQ�VD�GUXJLP�ULPVNLP�WUDVDPD�LELR�MHGDQ�RG�VDREUD`DMQLK�aYRULVWD��9DVL`�SUHWSRVWDYOMD�GD�VX�SXWQL�SUDYFLELOL�VOHGH`L��MHGDQ�ND�VHYHUX��NRML�MH�SRYH]LYDR�UXGQLNH�.RVPDMD�L�5XGQLNDVD�GROLQRP�,EUD��GUXJL��SUHNR�-HOLFH�ND�GDQD^QMRM�,YDQMLFL�L�1RYRP�3D]DUX�NDR�L�SXW�NRML�MH�YHURYDWQR�YRGLR�RG�9LVLEDEH��PXQLFLSLXP�0DOYHVDWLXP�SUHPD�ADaNX�L�GHVQRP�REDORP�=DSDGQH�0RUDYH�SUHPD�.UDOMHYX��9DVL`�����������1D�RVQRYX�NRQVWDWRYDQLK�RVWDWDND�SXWHYD�X�VHOLPD�*RUQMD�.UD�YDULFD�¬�ORNDOLWHW�5LPVNL�EXQDU��L�*RULaDQLPD�¬�ORNDOLWHW�&UNYLQH��SRVWRMHL�GUXJH�SUHWSRVWDYNH��=RWRYL`�����������5DGPLOD�=RWRYL`������������VPDWUD�GD�MH�SRGUXaMH�GDQD^QMHJ�ADaNDELOR�SRYH]DQR�SXWQLP�SUDYFHP�VD�SRCH^NRP�NRWOLQRP�VD�MHGQH�VWUDQH��DVD�GUXJH�VD�QDVHOMLPD�+RUHD�0DUJL�L�1DLVVXV��3UHWSRVWDYOMD�VH�GD�MH�WUDVDRYRJ�SXWD�L^OD�L]QDG�-H]GLQH��JGH�MH�SUHPD�.DQLFX�SRVWRMDR�ULPVNL�NDVWHO�SD�SUHNR�1HJUL^RUD�GR�7XaNRYD��RGDNOH�MH�XOD]LOD�X�SRCH^NX�NRWOLQX�L�ELODGDOMH�SRYH]DQD�VD�SRGUXaMHP�GDQD^QMHJ�8CLFD��8�VYDNRP�VOXaDMX��RVWDWNHEHQHILFLMDULMVNH�VWDQLFH�QH�WUHED�WUDCLWL�X�VDPRP�JUDGVNRP�MH]JUX��MHU�WXQLVX�NRQVWDWRYDQL�VORMHYL�SUH�NUDMD�,,,�L�SRaHWND�,9�YHND��9L^H�DXWRUD��QDRVQRYX�YH`�SRPHQXWLK�.DQLFRYLK�SUHWSRVWDYNL�R�]LGLQLPD�X�NRULWX�-H]GLQ�VNH�UHNH��VODCH�VH�GD�EL�XSUDYR�X�-H]GLQL�WUHEDOR�WUDCLWL�RVWDWNH�VWDQLFH�RYHYUVWH��9DVL`������������.DQLFRYRP�]DSDCDQMX�LGH�X�SULORJ�aLQMHQLFD�GD�VX�SULOLNRP�NRSDQMD�WHPHOMD�]D�IDEULNX�6ORERGD�X�LVWRP�VHOX��NRQVWDWRYDQLWUDJRYL�DQWLaNRJ�QDVHOMD��9DVL`�����������8�RNYLUX�JUDGQMH�QRYH�VYH^WHQLaNH�]JUDGH�X�SRUWL�FUNYH�%RJRURGLFH*UDGDaNH�X�ADaNX�������JRGLQH��YU^HQD�VX�]D^WLWQD�DUKHROR^ND�LVWUDCLYDQMDL�WDGD�VX�RWNULYHQL�]LGRYL�REMHNWD�L]�,9�YHND��X�NRML�VX�ELOH�X]LGDQH�GYHFHOH�DUH��MHGQD�IUDJPHQWRYDQD��NDR�L�IUDJPHQW�QDGJUREQH�VWHOH��9DVL`�����������3UYD�DUD�SRGLJQXWD�MH�-XSLWHUX��]D�GREUR�LPSHUDWRUD�(PLOLMDQD
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L�FHORJ�FDUVNRJ�GRPD��D�VSRPLQMH�VH�L�NRKRUWD�NRMD�MH�QRVLOD�SRaDVQL�HSLWHW$HPLOLDQD��VOLND������9H`LQD�L]YRUD�VH�VODCH�GD�MH�(PLOLMDQRYD�YODGDYLQDWUDMDOD�WUL�PHVHFD��L�WR�SRaHY^L�RG�NUDMD�MXQD�SD�GR�VHSWHPEUD������JRGLQH�9DVL`������������1DWSLV�GUXJH�RWNULYHQH�DUH�GRQRVL�LPH�MR^�MHGQRJ�WULEXQDL�NRG�SRPHQD�NRKRUWH�SRaDVQL�HSLWHW�$XUHOLD��'DWXP�VSRPHQLND�QLMH�PRJX`HMDVQR�RGUHGLWL��DOL�VH�RQ�PRCH�RNYLUQR�YH]DWL�]D������JRGLQX��9DVL`�����������)UDJPHQWRYDQD�DUD��NRMD�MH�NDR�L�SUHWKRGQH�GYH�SURQD_HQD�X�WHPHOMLPD�]L�GRYD��QDMYL^H�MH�R^WH`HQD��SD�MH�]ERJ�WRJD�VDVYLP�QHSR]QDWR�GD�OL�MH�RYDM�YR�WLYQL�QDWSLV�SRGLJDR�QHNL�RILFLU�NRKRUWH�LOL�EHQHILFLMDULM�0DGD�UDVSRODCHPR�VD�GYH�ILNVQH�JRGLQH�X�NRMLPD�PRCHPR�WYUGLWL�GDMH�QD�WHULWRULML�GDQD^QMHJ�ADaND�L�RNROLQH�SRVWRMDOD�NRKRUWD��]D�VDGD�MH�QH�MDVQR�GD�OL�MH�RQD�ELOD�VWDOQRJ�LOL�SULYUHPHQRJ�NDUDNWHUD��7DNR_H�MH�QH�SR]QDWR�X�NRP�SHULRGX�MH�QD�RYRP�SURVWRUX�ELOD�VPH^WHQD�NRKRUWD��D�NDGDEHQHILFLMDULMVND�VWDQLFD��WH�NDNYL�VX�ELOL�QMLKRYL�PH_XVREQL�RGQRVL�L�IXQN�FLMH��3RX]GDQR�VH�MHGLQR�PRCH�WYUGLWL��GD�VX�SUYL�WUDJRYL�URPDQL]DFLMH�QDRYRP�SRGUXaMX�YH]DQL�]D�RGUH_HQD�YRMQD�GHORYDQMD�QHSR]QDWH�QDPHQH�LFLOMD��=RWRYL`�����������=DNOMXaDN
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