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(VSHFLDOLVWD�3ULPHU�*UDGR�HQ�%LRTXtPLFD�&OtQLFD�
6800$5<0DQ\� VFLHQWLVWV� WU\� WR� GHWHFW� DV� VRRQ� DV� SRVVLEOH� SHULQDWDO� K\SR[LD� GXH� WR� LWV� DGYHUVH�FRQVHTXHQFHV� LQ� WKH� PRUSKR�IXQFWLRQDO� GHYHORSPHQW� RI� WKH� QHZERUQ� FKLOG������� 7KLV� LV�SDUWLFXODUO\�LPSRUWDQW�FRQVLGHULQJ�WKH�ULVNV�LW�UHSUHVHQWV�IRU�WKLV�DJH�JURXS��2XU�WHDP�KDV�GHVLJQHG� �� PRGHOV� RI� H[SHULPHQWDO� K\SR[LD� LQ� YHU\� \RXQJ� UDWV�� PRGHUDWH� FKURQLF�K\SREDULF� K\SR[LD�� VHYHUH� FKURQLF� K\SREDULF� K\SR[LD� DQG� DFXWH� K\SR[LD� E\� JDV�VXEVWLWXWLRQ�� $IWHU� WKH� K\SR[LF� HSLVRGHV�� WKH� QLQH� GD\� ROG� UDWV�ZHUH� VDFULILFHG� DQG� WKHLU�EORRG� ZDV� XVHG� WR� SHUIRUP� WKH� HU\WKURF\WH� GHQVLW\� PLFURWHVW��� 7KLV� WHVW� LQGLFDWHV� WKH�SHUFHQWDJH�RI�\RXQJ�HU\WKURF\WHV�SUHVHQW�LQ�EORRG��,Q�RXU���PRGHOV�RI�K\SR[LD�WKH�UHVXOWV�VKRZ�WKDW� WKH�YDOXHV�REWDLQHG�LQ�WKH�K\SR[LF�JURXSV�ZHUH�VLJQLILFDQWO\�KLJKHU�WKDQ�WKRVH�REWDLQHG�LQ�WKHLU�FRQWURO�JURXSV��7KHVH�UHVXOWV�GHPRQVWUDWH�WKH�YDOXH�RI�WKLV�WHVW�WR�GHWHFW�SDVW�HSLVRGHV�RI�K\SR[LD�LQ�\RXQJ�UDWV��
5(680(1(V�LPSRUWDQWH�GHWHFWDU�D�WLHPSR�ORV�HSLVRGLRV�KLSy[LFRV�HQ�HO�SHUtRGR�SHULQDWDO��GHELGR�D�VXV�DGYHUVDV�FRQVHFXHQFLDV�HQ�HO�GHVDUUROOR�PRUIRIXQFLRQDO�GHO�QLxR�\��SRU�HVR��GLYHUVRV�FLHQWtILFRV� KDQ� UHDOL]DGR� LQYHVWLJDFLRQHV� VREUH� HVWH� WHPD���� ��� � 7DPELpQ� FRQ� HVWH�SURSyVLWR�\�SDUD�HVWXGLDU�ODV�DOWHUDFLRQHV�FUHDGDV�SRU�OD�KLSR[LD�QXHVWUR�JUXSR�FUHy�WUHV�PRGHORV� GH� KLSR[LD� H[SHULPHQWDO� HQ� UDWDV� PX\� MyYHQHV�� +LSR[LD� KLSREiULFD� FUyQLFD��PRGHUDGD�XQD��VHYHUD�OD�RWUD��H�KLSR[LD�DJXGD�SRU�VXVWLWXFLyQ�GH�JDVHV��3RVWHULRUPHQWH�D� OD�DSOLFDFLyQ�GH� OD�KLSR[LD�� ODV�UDWDV��HQ�VX�QRYHQR�GtD�GH�QDFLGDV�IXHURQ�VDFULILFDGDV�SDUD�UHDOL]DUOHV�HQ�XQD�PXHVWUD�GH�VDQJUH�HO�PLFURWHVW�GH�GHQVLGDG�HULWURFLWDULD���7'(����(VWH� QRV� LQGLFD� HO� SRUFLHQWR� GH� FpOXODV� MyYHQHV� GH� OD� VHULH� URMD� HQ� VDQJUH�� +XER�DXPHQWRV�VLJQLILFDWLYRV�HQ� ORV�JUXSRV�H[SHULPHQWDOHV�GH�ORV�WUHV�PRGHORV�GH�KLSR[LD�HQ�



UHODFLyQ�FRQ�VXV�JUXSRV�FRQWUROHV�� \�HVWR�QRV�GHPXHVWUD�VX�XWLOLGDG�FRPR� LQGLFDGRU�GH�KLSR[LD�
3DODEUDV� FODYHV�� +LSR[LD� KLSREiULFD�� +LSR[LD� SRU� VXVWLWXFLyQ� GH� JDVHV�� 0LFURWHVW� GH�GHQVL�GDG�HULWURFLWDULD��+LSR[LD�DJXGD��+LSR[LD�FUyQLFD�

,1752'8&&,21(V� ELHQ� FRQRFLGD� OD� LQFLGHQFLD� TXH� WLHQHQ� ORV� HSLVRGLRV� KLSy[LFRV� GXUDQWH� HO� SHUtRGR�SHULQDWDO��\� ODV�FRQVHFXHQFLDV�TXH�D�FRUWR�\�D� ODUJR�SOD]RV�RFDVLRQDQ�VREUH�OD�YLGD�GHO�IHWR�\�VX�XOWHULRU�GHVDUUROOR��������(V�SRU�HVR�TXH�HQ�PXFKRV�SDtVHV�VH�UHDOL]DQ�LQYHVWLJDFLRQHV�TXH�UHODFLRQDQ�OD�KLSR[LD�FRQ� FDPELRV� PHWDEyOLFRV� FHUHEUDOHV�������� FRQ� FDPELRV� PRUIRILVLROyJLFRV� GHO� VLVWHPD�QHUYLRVR�FHQWUDO��61&������ \�VH EXVFDQ�P~OWLSOHV�PpWRGRV�SDUD�WUDWDU�GH�GHWHFWDU�KLSR[LD�HQ�HO�IHWR�R�HQ�HO�QLxR�HQ�HO�SHUtRGR�SHULQDWDO��GHELGR�D�GLIHUHQWHV�SURFHVRV�TXH�RFXUUHQ�GXUDQWH� HO� HPEDUD]R�� �������� 1XHVWUR� JUXSR� GH� WUDEDMR� LQYHVWLJD� HQ� HVWH� FDPSR� \� KD�FUHDGR� SDUD� HVWH� SURSyVLWR� WUHV� PRGHORV� GH� KLSR[LD� H[SHULPHQWDO� HQ� UDWDV�� (Q� HVWRV�PRGHORV� SXVLPRV� D� SUXH�ED� HO� PLFURWHVW� GH� GHQVLGDG� HULWURFLWDULD� ��7'(��� FRPR�LQGLFDGRU� GH� KLSR[LD�� (Q� HVWRV� PRGHORV� VH� VLPXODQ� FRQGLFLRQHV� GH� KLSR[LD�DVIL[LD�VHPHMDQWHV� D� OR� TXH� OHV� DFRQWHFH� D� ORV� QLxRV� HQ� HO� SHUtRGR� SHULQDWDO�� KLSR[LDV�PRGHUDGDV�� KLSR[LDV� PiV� VHYHUDV� H� KLSR[LDV� FRQ� DVIL[LD� TXH� LQFOXVR� QHFHVLWDQ��WUDWDPLHQWRV�GH�UHVXFLWDFLyQ�������
0$7(5,$/(6�<�0(72'26'HVFULSFLyQ�GHO�VLVWHPD�HPSOHDGR�SDUD�SURGXFLU�KLSR[LD�KLSREiULFD/DV�UDWDV�VH�FRORFDURQ�HQ�XQD�FiPDUD����D���OLWURV�GH�FDSDFLGDG���TXH�HVWDED�FRQHFWDGD�D�XQD�ERPED�GH�YDFtR��0HGLDQWH�XQD�YiOYXOD�VH�SHUPLWLy� OD�HQWUDGD�GH�XQ� IOXMR�GH�DLUH�DSUR[LPDGDPHQWH�GH����/�K��/D�FiPDUD�WDPELpQ�HVWDED�FRQHFWDGD�D�XQ�EDUyPHWUR�\�XQ�WHUPyPHWUR�0DWHULDO�ELROyJLFR6H� XWLOL]DURQ� UDWDV� DOELQDV� 6SUDJXH� 'RZOH\ GHO� %LRWHULR� GHO� ,&%3� ³9LFWRULD� GH� *LUyQ´��DOLPHQWDGDV�FRQ�UDWRQLQD��5DWDV�PDGUHV�\�FUtDV�VH�PDQWXYLHURQ�D�XQD�WHPSHUDWXUD�\�D�XQ�FLFOR�GH�OX]�\�RVFXULGDG�QDWXUDO��)XHUD�GH�OD�FiPDUD�WXYLHURQ�OLEUH�DFFHVR�DO�DJXD�\�D�OD�FRPLGD��\�GHQWUR�VyOR�WXYLHURQ�OLEUH�DFFHVR�D�OD�FRPLGD�6H� FRQIRUPDURQ� VHLV� JUXSRV� GH� UDWDV�� WUHV� JUXSRV� H[SHULPHQWDOHV� TXH� VH� FRUUHVSRQGH�FDGD� XQR� FRQ� ORV� WUHV PRGHORV� GH� KLSR[LD� XWLOL]DGRV� \� WUHV� JUXSRV� FRQWUROHV� �XQR�SDUD�FDGD�PRGHOR�H[SHULPHQWDO��$QWHV�GH�VRPHWHUODV�D�OD�KLSR[LD��VH�PH]FODURQ�ODV�UDWLFDV�GH�ODV�PDGUHV�UHFLpQ�SDULGDV�\�OXHJR�VH�GLVWULEX\HURQ�HQWUH�ODV�WUHV�PDGUHV�SDUD�REWHQHU�XQD�PHMRU�KRPRJHQHLGDG�HQWUH�ORV�JUXSRV��'HVFULSFLyQ�GH�ORV�GLVWLQWRV�PRGHORV�GH�KLSR[LD,��+LSR[LD�KLSREiULFD�PRGHUDGD�FUyQLFD8QD�YH]�GHQWUR�GH�OD�FiPDUD��OD�UDWD�PDGUH�FRQ�VXV�UDWLFDV�IXHURQ�VRPHWLGDV�D�FLQFR�GtDV�GH�KLSR[LD�FRQ�XQD�SUHVLyQ�SDUFLDO�GH�2� GH������NLORSDVFDOHV��.S��GXUDQWH���KRUDV�FDGD�GtD��/D�KLSR[LD�VH�FRPHQ]y�D�DSOLFDU�DO�FXDUWR�GtD�SRVWHULRU�DO�QDFLPLHQWR�GHVGH�ODV������



D�P�� D� ODV� ����� S�P�� $O� QRYHQR� GtD�� ODV� UDWLFDV� IXHURQ� GHFDSLWDGDV� SDUD� DQDOL]DU� ODV�PXHVWUDV�GH�VDQJUH�\�UHDOL]DU�HO��7'(�,,��+LSR[LD�KLSREiULFD�VHYHUD�FUyQLFD7DPELpQ�GXUDQWH�FLQFR�GtDV��FXDWUR��DO�RFWDYR�GtD�SRVWHULRU�DO�QDFLPLHQWR���ODV�UDWDV�FRQ�VXV� PDGUHV� VH� VRPHWLHURQ� D� XQD� KLSR[LD�� 6LQ� HPEDUJR�� GXUDQWH� HO� FXDUWR� GtD�� VH� OHV�VRPHWLy�D�XQD�SUHVLyQ�SDUFLDO�GH�2� GH������.S�GXUDQWH���KRUDV��HO�TXLQWR�\�VpSWLPR�GtDV�OD�SUHVLyQ�IXH�GH�����.S�GXUDQWH���KRUDV�\�HO�VH[WR�\�RFWDYR�GtDV�OD�SUHVLyQ�IXH�GH������.S��GXUDQWH��YHLQWLFXDWUR�KRUDV��&XDQGR�VH�DSOLFy�OD�KLSR[LD�GH�����.S��OD�UDWD�PDGUH�VH�H[FOX\y�GH�OD�FiPDUD��$O�QRYHQR�GtD�VH�SURFHGLy�LJXDO�TXH�FRQ�HO�JUXSR�DQWHULRU�,,,��+LSR[LD�DJXGD�SRU�VXVWLWXFLyQ�GH�JDVHV(Q�HVWH�PRGHOR��ODV�UDWDV�VLQ�VXV�PDGUHV��DO�RFWDYR�GtD�SRVWHULRU�D�VX�QDFLPLHQWR��IXHURQ�LQWURGXFLGDV� HQ� OD� FiPDUD� GH� KLSR[LD� HQ� OD� TXH� VH� VXVWLWX\y� HO� DLUH� DWPRVIpULFR� � SRU�QLWUyJHQR� FRQ� XQ� IOXMR� GH� ���� /�PLQ�� GXUDQWH� �� PLQ�� 0RVWUDURQ� VLJQRV� KLSy[LFRV� FRPR�FLDQRVLV�KLSHUQHD�VHJXLGRV�GH�OD�VXVSHQVLyQ�DSDUHQWH�GH�WRGR�PRYLPLHQWR�YLWDO��3DUD�VX�UHDQLPDFLyQ�ORV�DQLPDOHV�QHFHVLWDURQ�HVWtPXORV�PDQXDOHV� /XHJR�GH�OD UHDQLPDFLyQ��ODV�UDWLFDV� YROYLHURQ� D� FRORFDUVH� �GHQWUR�GH� ODV� MDXODV� MXQWR�D� VXV�PDGUHV��(VWD�KLSR[LD� VH�DSOLFy�HQ�HO�KRUDULR�GH���D���S�P��/DV�UDWLFDV�VH�VDFULILFDURQ�D�ODV����KRUDV�SRVWHULRUHV�D�HVWH�WUDWDPLHQWR�*UXSRV�FRQWUROHV��+LSR[LDV�VLPXODGDV�/DV�UDWDV�GH�ORV�JUXSRV�FRQWUROHV��XQ�JUXSR�SRU�FDGD�PRGHOR��VH�PDQLSXODURQ�LJXDO�TXH�ODV� UDWDV� VRPHWLGDV� D� OD� KLSR[LD�� VyOR� TXH� QR� VH� OHV� DSOLFy� QLQJ~Q� WLSR� GH� KLSR[LD�� OD�SUHVLyQ�GHQWUR�GH�OD�FiPDUD�IXH�OD�DWPRVIpULFD�(Q�HO�WUDEDMR�FRQ�ODV�UDWDV�VH�WXYR�HQ�FXHQWD�ODV�QRUPDV�pWLFDV�UHIHUHQWHV�D�DQLPDOHV�GH�ODERUDWRULR� HQ� FRUUHVSRQGHQFLD� FRQ� OD� 'HFODUDFLyQ� 8QLYHUVDO� GH� ORV� 'HUHFKRV� GH� ORV�$QLPDOHV�\�IXHURQ�DSUREDGRV�SRU�OD�&RPLVLyQ�GH�(WLFD�GH�QXHVWUD�,QVWLWXFLyQ��7'($�WRGDV�ODV�UDWLFDV�VH�OHV�UHDOL]y�HO��7'(��SUXHED�FX\R�IXQGDPHQWR�\�WpFQLFD�RSHUDWRULD�\D�IXHURQ�GHVFULWDV�HQ�XQ�WUDEDMR�DQWHULRU���7UDWDPLHQWR�HVWDGtVWLFR6H�REWXYR�OD�PHGLD�\�OD�GHVYLDFLyQ�HVWiQGDU�GH�ORV�UHVXOWDGRV�GHO�P7'(��GH�ODV�UDWDV�GH�FDGD�JUXSR��$�SHVDU�GH�TXH�OD�VDQJUH�GH�UDWD�VH�KHPROL]D�FRQ�JUDQ�IDFLOLGDG��� QRVRWURV�REWXYLPRV�SRFDV�PXHVWUDV�GH�VDQJUH�KHPROL]DGDV��ODV�FXDOHV�GHVHFKDPRV� $SOLFDPRV�HO�WHVW� HVWDGtVWLFR� QR� SDUDPpWULFR� GH� .UXVNDO� :DOOLV�� SDUD� ODV� FRPSDUDFLRQHV� HQWUH� ORV�JUXSRV�
5(68/7$'26&RPR� SRGHPRV� REVHUYDU� HQ� ODV� WDEODV� ,�� ,, \� ,,,�� ORV� YDORUHV� GHO� �7'(� GH� ORV� JUXSRV�H[SHULPHQWDOHV�VLHPSUH�UHVXOWDURQ�DXPHQWDGRV�FRQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�UHODFLyQ�FRQ�VXV�JUXSRV�FRQWUROHV�HQ�WRGRV�ORV�PRGHORV�GH�KLSR[LD��
',6&86,21(VWi�GHPRVWUDGR�TXH� OD�KLSR[LD�SURYRFD�VHFUHFLyQ�GH�HULWURSR\HWLQD�SRU�HO� ULxyQ�FRQ� OD�FRQVLJXLHQWH� HVWLPXODFLyQ� GH� OD� VtQWHVLV� GH� FpOXODV� GH� OD� VHULH� URMD� GH� OD� VDQJUH� \� VX�OLEHUDFLyQ�D�pVWD�����8Q�PpWRGR�TXH�VH�KD�HPSOHDGR SDUD�GHWHFWDU�OD�KLSR[LD�HV�HO�FRQWHR�GH� UHWLFXORFLWRV��� 6LQ� HPEDUJR� HO� 7'(�HV�PiV� VHQVLEOH� TXH� HO� FRQWHR� GH� UHWLFXORFLWRV��SXHV�PLGH�QR�VyOR�pVWRV��VLQR�ODV�FpOXODV�URMDV�MyYHQHV�TXH�LQFOX\H�D�ORV�DQWHULRUHV�����6LQ�HPEDUJR��HVWRV�UHVXOWDGRV�VH�PDQLIHVWDURQ�HQ�IRUPD�GLIHUHQWH�HQ�ORV�GLVWLQWRV�PRGHORV��(Q� HO� JUXSR� GH� UDWDV� VRPHWLGDV� D� KLSR[LD� DJXGD�� HO� YDORU� GH� �7'(� DXPHQWy� VyOR�



OLJHUDPHQWH�HQ� UHODFLyQ�FRQ�VX� FRQWURO� �S����������7DPELpQ�VXFHGH�DVt�VL� FRPSDUDPRV�ORV�YDORUHV�GH� OD�KLSR[LD�DJXGD�FRQ� ORV�GH� ODV�KLSR[LDV�FUyQLFDV��(VWR�SXHGH�H[SOLFDUVH�SRU� HO� SRFR� WLHPSR� WUDQVFXUULGR� HQWUH� OD� KLSR[LD� GH� �� PLQ�� \� HO� PRPHQWR� HQ� TXH� VH�VDFULILFDURQ�ODV�UDWDV�����KRUDV�GHVSXpV��1R�HV�DVt�HQ�HO�FDVR�GH�ODV�KLSR[LDV�FUyQLFDV��HQ�HO�TXH�HO�WLHPSR�GH�H[SRVLFLyQ�D�OD�KLSR[LD�IXH�PD\RU��OR�TXH�GD�OXJDU�D�TXH�OD�UHVSXHVWD�FRUUHVSRQGLHQWH� DO� DXPHQWR� GHO� Q~PHUR� GH� FpOXODV� MyYHQHV� GH� OD� VHULH� URMD� �� SXHGD�PDQLIHVWDUVH� SOHQDPHQWH�� (Q� OD� KLSR[LD� DJXGD�� HO� DXPHQWR� GHO� �7'(� GHO� JUXSR�H[SHULPHQWDO�FRQ�UHVSHFWR�D�VX�FRQWURO�IXH�GH�������HQ�OD�KLSR[LD�FUyQLFD�PRGHUDGD�IXH�GH������\�HQ�OD�FUyQLFD�VHYHUD�GH������/RV UHVXOWDGRV�REWHQLGRV�SRU�QRVRWURV�HQ�UDWDV�FRQFXHUGDQ�HQ�SDUWH�FRQ� ORV� UHVXOWDGRV�GH� DOJXQRV� GH� ORV� JUXSRV� TXH�&iSLUR� \� FRO�� REWXYLHURQ�HQ�QLxRV�� YDORUHV� HOHYDGRV�GHO�7'(�� SHUR� HOORV� FODVLILFDURQ� D� ORV� QLxRV� GH� DFXHUGR� FRQ� HO� SHVR� DO� QDFHU� �PD\RUHV� R�PHQRUHV�GH������J��\�GH�DFXHUGR�FRQ�HO�FRQWHR�GHO�$SJDU��PD\RU�R�PHQRU�GH�����(Q�SXEOLFDFLRQHV�SRVWHULRUHV�VH�GHVFULELUiQ�ORV�UHVXOWDGRV�REWHQLGRV�HQ� ORV�FHUHEURV�GH�HVWRV�JUXSRV�GH�UDWLFDV���
&21&/86,21(66H�GHVFULELHURQ� ORV� WUHV�PRGHORV�H[SHULPHQWDOHV�GH�KLSR[LD��FUHDGRV�SRU�QXHVWUR�JUXSR�GH� WUDEDMR� HQ� UDWDV� UHFLpQ� QDFLGDV� \� TXH� SURGXMHURQ� GLIHUHQWHV� JUDGRV� GH� KLSR[LD�� (Q�FDGD�PRGHOR�VH�FRPSUXHED�HO�JUDGR�GH�KLSR[LD�ORJUDGR�DO�REVHUYDU�ORV�YDORUHV�GHO��7'(��(VWRV� UHVXOWDGRV�GHPXHVWUDQ OD�XWLOLGDG�GH�HVWD� WpFQLFD�FRPR� LQGLFDGRU�GH� OD�VHYHULGDG�GH�OD�KLSR[LD��

%,%/,2*5$),$
��� 9DOGpV�'DSHQD��0��$��(O� IHWR� \� HO� QLxR� UHFLpQ� QDFLGR��(Q��1HOVRQ�:�(��7UDWDGR�GH�3HGLDWUtD��%DUFHORQD��6SDLQ��6DOYDW�(GLWRUHV��6���$����������S�����
��� &iSLUR� 3��� )HUQiQGH]�5HJDODGR�� 5��� 3UHVPDQHV�� 0�� $��� 0XxR]�� 6��� *URVV�� -���5RGUtJXH]�� &�� (O� WHVW� GH� GHQVLGDG� HULWURFLWDULD� \� OD� FUHDWLQD� HULWURFLWDULD�� 'RV� SRVLEOHV�WpFQLFDV�SDUD�HYDOXDU�DVIL[LD�SHULQDWDO��5HY��&XEDQD�GH�3HGLDWUtD���������������������
��� :HVWJDWH�� -�� $���*XQQ��$�� -���*XQQ�� 7��5��$QWHFHGHQWV� RI� QHRQDWDO� HQFHSKDORSDWK\�ZLWK�IHWDO�DFLGHPLD�DW�WHUP��%U�-�2EVWHW�*\QHFRO�������$XJ�����������������
��� YDQ� &DSHOOHQ�� $�� 0��� +HHUVFKDS�� $��� 1LMKXLV�� -�� *��� 2HVHEXUJ�� %��� -RQVPD�� +�� :��+\SR[LD��WKH�VXEVHTXHQW�VLVWHPLF�PHWDEROLF�DFLGRVLV��DQG�WKHLU�UHODWLRQVKLS��ZLWK�FHUHEUDO�PHWDEROLWH�FRQFHQWUDWLRQV��$Q�LQ�YLYR�VWXG\�LQ�IHWDO�ODPEV�ZLWK�SURWRQ�PDJQHWLF�UHVRQDQFH�VSHFWURVFRS\��$P�-��2EVWHW�*\QHFRO�������'HF�����������������
��� *URVV�� -���8QJHWKXP��8���$QFNHHYD��1���+HOGW�� -���&DR�� -���0DUVFKKDXVHQ��&���HW�DO�+\SR[LD� GXULQJ� HDUO\� GHYHORSPHQWDO� SHULRG� LQGXFH� ORQJ�WHUP� FKDQJHV� LQ� WKH� GRSDPLQH�FRQWHQW�DQG�UHOHDVH�LQ�D�PHVHQFHSKDOLF�FHOO�FXOWXUH��1HXURFLHQFH�����������������������
��� /XEHF��%���.RVORY��$��9���.UDSIHQEDYHU��.���%HUJXHU��$���+RHJHU��+��+HUUHUD�0DUVFKLW]��0���HW�DO� 1LWULF�R[LGH�DQG�QLWULF�R[LGH�V\QWKDVH�LQ�WKH�HDUO\�SKDVH�RI�SHULQDWDO�DVSK\[LD�RI�WKH�UDW��1HXURFLHQFH������������������������



��� /XQ�� $��� HW� DO� 7KH� YXOQHUDEOH� SHULRG� RI� SHULQDWDO� K\SR[LD� ZLWK� UHJDUG� WR� GRSDPLQH�UHOHDVH�DQG�EHKDYLRXU�LQ�DGXOW�UDWV��%LRPHG��%LRFKHP��$FWD�������������������
��� %URQZ�� -�� .��� � HW� DO�� 1HXURORJLFDO� DVSHFWV� RI� SHULQDWDO� DVIL[LD�� 'HYHORS�� 0LHO� &KLOG�1HXURO����������������������
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