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HNVSRQLUDQH�MXJR]DSDGX�QLCHJ�QDJLED��1LMH�UD]MD�^QMHQR�]D^WR�VX�VHYHURLVWRaQH�SDGLQH�ELWQR�VWUPLMH�^WR�LQDaH�QLMH�VOXaDM�NRG�X]GXCQLK�GLQD��(ROVNRP�UHOMHIX�MH�VYRMVWYHQR�GD�POD_L�REOLFLLPDMX�YH`L�QDJLE��.DNR�VH�QD�RYRP�SRGUXaMX�YHOLNLQDJLE�VUH`H�NRG�PDNURGLQD�NRMH�VX�VWDULML�REOLFL��]D�NOMXaXMHPR�GD�VX�PDNURGLQH�VWDELOL]RYDQH�YHJHWDFL�MRP��5D]RUHQL�GHORYL�SRMHGLQLK�GLQD�XND]XMX�GD�VHYHJHWDFLMD�QD�QMLPD�QLMH�RGPDK�UD]YLOD����+HPLMVND�DQDOL]D�SHVND8NXSQR�VX�DQDOL]LUDQD����X]RUND��aLPH�MH�REX�KYD`HQR����GLQD�VD�VXVHGQLP�GHSUHVLMDPD��=DVWX�SOMHQRVW�NDOFLMXP�NDUERQDWD�NRG�^HVW����������������L�����RG�WULQDHVW�GLQD�YH`D�MH�QD�YUKX�QHJR�QD�GQX�7R�QLMH�VOXaDM�NRG�aHWLUL�GLQH����������L�����JGH�MH]DVWXSOMHQRVW�&D&2� YH`D�QD�GQX��L�SUHRVWDOH�WUL������L�����JGH�MH�]DVWXSOMHQRVW�LVWD�QD�REH�WDaNH��8�YH�`LQL�VOXaDMHYD��V�SRUDVWRP�]DVWXSOMHQRVWL�&D&2�UDVWH�L�ED]QRVW�VUHGLQH��*HQHUDOQR��ED]QRVW�QD�LV�WUDCLYDQRP�SRGUXaMX�UDVWH�RG�LVWRND�ND�]DSDGX�8NROLNR�VH�SRGDFL�ODERUDWRULMVNLK�LVSLWLYDQMDXSRUHGH�VD�LVFUWDQLP�NDUWDPD��]DSDCD�VH�GD�MH�SRPH�QXWLK�^HVW�SDURYD�X]RUDND�NRG�NRMLK�MH�]DVWXSOMHQRVW&D&2� YH`D�QD�YUKX�X]HWR�X�SUHGHOLPD�JGH�VX�REOL�FL�UHOMHID�QDMMDVQLMH�GHILQLVDQL��GHIODFLRQH�GHSUHVLMH�YHOLNH�]DWYRUHQH�VXIR]LYQH�GROLQH��VWUPH�SDGLQH�GL�QD���2YR�VX�X�RVQRYL�VWDULML�L�PDQMH�UD]DUDQL�GHORYLWHUHQD�SD�LK�RGOLNXMX�YHOLNL�QDJLEL�L�YHOLNH�YLVLQVNHUD]OLNH�L]PH_X�GQD�SRVPDWUDQH�GHSUHVLMH�L�YUKD�VX�VHGQH�GLQH��0RJX`H�REMD^QMHQMH�]D�GRELMHQH�UH]XO�WDWH�MH�WR�^WR�YHOLNL�QDJLEL�RYGH�RPRJX`DYDMX�aHVWWUDQVSRUW�SHVND�X�QLCH�GHORYH� 3HVDN�NRML�]DRVWDQH�QDYUKX�QLMH�SRGORCDQ�WROLNRP�VSLUDQMX�SRG�GHMVWYRP�DW�PRVIHUVNLK�SDGDYLQD�NDR�RQDM�NRML�VH�QD_H�QD�VDPRPGQX�GHSUHVLMD��3DGDYLQH�VH�VD�YUKD�EU]R�VSX^WDMX�QL]SDGLQH��GRN�VX�GQD�RQD�PHVWD�QD�NRMLPD�VH�RYL�WDOR]LQDMYL^H�VDNXSOMDMX�L�SURFH_XMX��8VOHG�WRJD�MH�SURFHV�UD�VWYDUDQMD�L�RGQR^HQMD�&D&2��X�GXEOMH�VORMHYH�LQWHQ]�LYQLML�X�GHSUHVLMDPD�QHJR�QD�YUKRYLPD�GLQD�=DNOMXaDN�
8�REODVWL�&UQRJ�YUKD�L]GYDMDMX�VH�WUL�JUXSH�REOLNDUHOMHID��SUHPD�QMLKRYRM�UHODWLYQRM�VWDURVWL��1DMVWDULML�RE�OLFL�UHOMHID�VX�PDNURREOLFL�¬�GLQH�L�PH_XGLQVNH�GHSUH�VLMH��2QL�VX�VDaXYDQL�X�LQLFLMDOQRP�REOLNX��MHU�VX�ELOLYH]DQL�YHJHWDFLMRP��7R�VX�REOLFL�NRML�GRVWLCX�GYDGH�VHWDN�PHWDUD�^LULQH��D�SUDYDF�QMLKRYRJ�SUXCDQMD�SRN�

ODSD�VH�VD�SUDYFHP�GRPLQDQWQRJ�YHWUD�NRML�LK�MH�IRU�PLUDR�¬�NR^DYH��0OD_L�REOLFL�VX�QDVWDOL�UD]DUDQMHPYH`LK�GLQD�L�GHSUHVLMD�SRG�XWLFDMHP�YHWUD�LOL�VXIR]�LYQLK�SURFHVD��7LPH�VX�IRUPLUDQH�GLQH�L�GROLQH]QDWQR�PDQMLK�UD]PHUD�L�YLVLQH��V�QHXMHGQDaHQLP�GL�PHQ]LMDPD�L�SUDYFLPD�SUXCDQMD��8�REODVWLPD�PDNURGLQD�QDGPRUVND�YLVLQD�WHUHQD�MHYH`D��GRPLQLUDMX�YH`L�QDJLEL�D�SURPHQH�HNVSR]LFLMD�VXQH]QDWQH��7HUHQ�MH�X�QDMYH`RM�PHUL�HNVSRQLUDQ�VHYHUR�LVWRNX�L�MXJR]DSDGX��D�FHOLQH�NRMH�SUHGVWDYOMDMX�HNVSR]�LFLMH�VX�L]GXCHQH�L�SUDWH�SUDYFH�PDNURGLQD��2YGH�VHXRaDYD�GD�X�GHORYLPD�WHUHQD�HNVSRQLUDQLP�ND�VHYHUR�LVWRNX�SUHRYOD_XMX�QDMYL^L�QDJLEL��^WR�QLMH�VYRMVWYHQRX]GXCQLP�GLQDPD��8�GHORYLPD�WHUHQD�JGH�MH�VWDUL�UHOMHIUD]RUHQ�L�JGH�VH�QH�L]GYDMDMX�MDVQL�REOLFL��QDGPRUVNDYLVLQD�MH�PDQMD��SULVXWQL�VX�QLCL�QDJLEL��L�QH�PRJX�VHL]GYRMLWL�HNVSR]LFLMH��8�QDMMDVQLMH�GHILQLVDQLP�REOLFLPD�UHOMHID��GHIOD�FLRQH�GHSUHVLMH��RWYRUHQH�L�]DWYRUHQH�VXIR]LRQH�GROLQH�SDGLQH�YH`LK�GLQD��]DVWXSOMHQRVW�NDOFLMXP�NDUERQDWDMH�YH`D�QD�YUKX��^WR�XND]XMH�QD�LQWHQ]LYQLML�SURFHVUDVWYDUDQMD�SR�GQX�GHSUHVLMD��2YL�SURFHVL�UD]DUDMXVWDULMH�GHORYH�UHOMHID�L�IRUPLUDMX�SRPHQXWH�REOLNH��8REODVWLPD�JGH�MH�UHOMHI�XUDYQMHQLML��NDOFLMXP�NDU�ERQDW�MH�SULVXWQLML�SR�GQX�2YDNYLP�SRVWXSNRP�PRJX`H�MH�XWYUGLWL�QD�NR�MLP�PHVWLPD�MH�SULVXWQR�UDVWYDUDQMH�L�WUDQVSRUWRYDQMHNDOFLMXP�NDUERQDWD��=D�GHWDOMQLMH�DQDOL]H�VXIR]LYQRJSURFHVD�SRWUHEQR�MH�SUDWLWL�]DVWXSOMHQRVW�NDOFLMXP�ND�UERQDWD�GXC�SURILOD�L�SR�JX^`RM�PUHCL�WDaDND�X]RUNR�YDQMD�=DKYDOQRVW��2YRP�SULOLNRP�ELVPR�VH�SXQR�]D�KYDOLOH�QD^HP�YHOLNRP�SULMDWHOMX�%DQHWX�.DUXRYL`XNRML�QDP�MH�QHVHELaQR�SRPRJDR�SULOLNRP�WHUHQVNRJUDGD��=RUDQX�0LOHWL`X�L�%RUXWX�.LUEXVX�]DKYDOMXMH�PR�]D�VYH�VWUXaQH�NRPHQWDUH�L�VDYHWH��D�0LOHQNX7ULML`X�]D�YHOLNX�SRPR`�WRNRP�UDGD�X�ODERUDWRULML�
/LWHUDWXUD
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2OGMD�0��������'HOLEODWVND�SH^aDUD��'LSORPVNLUDG��%HRJUDG��>XPDUVNL�IDNXOWHW3DYLaHYL`�1���6WDQNHYL`�3��������'HOLEODWVNL�SH�VDN�¬�VDVWDY��RVRELQH��SUREOHPDWLND��%HRJUDG��,Q�VWLWXW�]D�^XPDUVWYR�L�GUYQX�LQGXVWULMX�65�6UELMH�7XUL`DQLQ�'���.X]PDQRYL`�7��������3RVHEQR]D^WL`HQL�GHORYL�'HOLEODWVNRJ�SHVND��'HOLEODWVNL�SH�VDN�¬�=ERUQLN�UDGRYD ,9��XU��3��0DULQNRYL`���%HR�JUDG�3DQaHYR��'UX^WYR�HNRORJD�6UELMH��>XPVNR�LQ�GXVWULMVNL�NRPELQDW�3DQaHYR��VWU���������
,YD�3UXQHU�DQG�$QD�AHUQRN/DQGVFDSH�)RUPV�DQG�5HFHQW3URFHVVHV�LQ�&HQWUDO�3DUW�RI�'HOLEODWR6DQG'HOLEODWR�6DQG�LV�WKH�VRXWKHDVWHUQ�SDUW��DQG�DWWKH�VDPH�WLPH�WKH�KLJKHVW�DUHD�RI�WKH�ODUJH�%DQDWVDQG\�WHUUDLQ��7KH�'HOLEODWR�6DQG�DQG�LWV�GXQHV�DUHJHQHUDOO\�1:�6(�RULHQWHG��PRGLILHG�E\�WKH�VRXWK�HDVWHUQ�SODLQ�ZLQG��%HFDXVH�RI�D�VPDOO�DQWKURSR�

JHQLFDO�LQIOXHQFH�LQ�WKH�SDVW��WKH�LQLWLDO�UHOLHI�SURS�HUWLHV�DQG�IORUD�DQG�IDXQD�DUH�SUHVHUYHG�RQO\�LQ�WKH'HOLEODWR�6DQG�DUHD��*HRPRUSKRORJLFDO�UHVHDUFKZDV�FDUULHG�RXW�WR�GHWHUPLQH�SURSHUWLHV�RI�WKH�DHR�OLDQ�VKDSHV�DQG�UHFHQW�SURFHVVHV��7KLV�LQFOXGHG�ILHOGZRUN��PRUSKRPHWULFDO�DQG�JHRPRUSKRORJLFDO�PDSGUDZLQJ�DQG�ODERUDWRU\�VDQG�DQDO\VHV��S+�YDOXH�DQG&D&2� SHUFHQWDJH�LQ�VDQG���$FFRUGLQJ�WR�WKH�PDSV��WKHUH�DUH�WZR�GLIIHUHQWVKDSH�JURXSV��PDFURVKDSHV��ROGHU�UHOLHI�VKDSHV��DQGPLFURVKDSHV��UHFHQWO\�IRUPHG���0DFURVKDSHV�LQFOXGHROGHU��KLJKHU�DQG�ORQJHU�GXQHV�DQG�ODUJH�GHSUHVVLRQVEHWZHHQ� WKHP�� 7KH� SDUW� RI� WKH� WHUUDLQ� ZKHUHPDFURVKDSHV�GRPLQDWH�LV�KLJKHU��VWHHSHU�DQG�QRUWK�ZHVW�VRXWKHDVW�H[SRVHG��0LFURVKDSHV�DUH�GXQHV�DQGGHSUHVVLRQV�VPDOOHU�LQ�VL]H��7KHVH�VKDSHV�GRPLQDWHLQ�WKH�VRXWKHUQ�DQG�ZHVWHUQ�SDUW�RI�WKH�WHUUDLQ�ZKHUH�WKH�LQFOLQH�LV�ORZHU�DQG�QR�SDUWLFXODU�H[SR�VXUH�FDQ�EH�GHWHUPLQDWHG��/DERUDWRU\�DQDO\VLV�VKRZD�ORZHU�&D&2� SHUFHQWDJH�LQ�FRPSOHWHO\�IRUPHGGHSUHVVLRQV��EHFDXVH�RI�WKH�ORQJ�H[LVWLQJ�VXIIRVLYHSURFHVV��7KH�&D&2� SHUFHQWDJH�LV�KLJKHU�RQ�GXQHVZKHUH�VKDSHV�ZHUH�GHVWUR\HG�LQ�WKH�SDVW��DQG�VDQGVWLOO�PRYHV�RIWHQ�
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