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 $XWRUD FRUUHVSRQGHQWH��H�PDLO� DQQ\�PDQULFK#JPDLO�FRP

5HVXPR� $�VXEVWLWXLomR� GH� GHULYDGRV� GH� SHWUyOHR� SRU�PDWHULDLV� RULJHP� UHQRYiYHO� p� EXVFDGD� FRP�
HPSHQKR�SRU�FLHQWLVWDV�GH�GLYHUVDV�iUHDV��HP HVSHFLDO�GD�iUHD�GH�PDWHULDLV�GH�HPEDODJHQV��YLVWR�R�
YROXPH�GHVVHV�PDWHULDLV�TXH�p�GHVFDUWDGR�DQXDOPHQWH�QR�PHLR�DTXiWLFR�H�QR�VROR��(P�HVSHFLDO�� D�
DWHQomR� GLULJH�VH� D� UHVtGXRV� RULXQGRV� GH� SUiWLFDV� DJUtFRODV�� SRLV�� DOpP� GH� VHUHP� EDUDWDV� H�
DEXQGDQWHV�� VXD� XWLOL]DomR� SRGH� FRQWULEXLU� SDUD� D� GLPLQXLomR� GR� GHVFDUWH� GHVVHV� UHVtGXRV�� 3ROSD��
FDVFD� H� VHPHQWH� GH� PDom� GHULYDGRV� GD� IDEULFDomR� GH� VXFR� GH� PDom� VmR� UHVtGXRV� LPSRUWDQWHV��
FRQWDELOL]DQGR�FHUFD�GH����PLOK}HV�GH�WRQHODGDV�WRGRV�RV�DQRV��H�SRU�VHUHP�FRPXPHQWH�GHVFDUWDGRV��
VmR� FRQVLGHUDGRV� SROXHQWHV�� $� SROSD� GH�PDom� FRQWpP� FDUERLGUDWRV�� ILEUDV� H� IHQyOLFRV� H� SRGH� VHU�
H[SORUDGD� SDUD� R� GHVHQYROYLPHQWR� GH� PDWHULDLV� SDUD� ILOPHV� H� HPEDODJHQV�� 1HVWH� WUDEDOKR�� D�
FDUDFWHUL]DomR�ItVLFR�TXtPLFD�H�HVWUXWXUDO�GD�SROSD�GH�PDom�JDOD�EUDVLOHLUD�IRL�UHDOL]DGD��REMHWLYDQGR�
VH� VXD� IXWXUD� DSOLFDomR� H� YDORUL]DomR� FRPHUFLDO�� 5HVXOWDGRV� GHPRQVWUDP� TXH� HVVH� UHVtGXR� p�
FRQVWLWXtGR�SULQFLSDOPHQWH�SRU�FDUERLGUDWRV��R�TXH�p�SRVLWLYR�SDUD�D�SURGXomR�GH�ILOPHV�FRPHVWtYHLV�
H�ELRGHJUDGiYHLV�

3DODYUDV�FKDYH� DSURYHLWDPHQWR�GH�UHVtGXRV�DJUtFRODV��SURFHVVDPHQWR�GH�IUXWDV�
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$EVWUDFW� 7KH�VXEVWLWXWLRQ�RI�SHWUROHXP�GHULYDWLYHV� IRU� UHQHZDEOH�VRXUFH�PDWHULDOV� LV�VRXJKW�ZLWK�
FRPPLWPHQW�E\�VFLHQWLVWV�IURP�YDULRXV�DUHDV��HVSHFLDOO\�WKH�DUHD�RI�SDFNDJLQJ�PDWHULDOV��FRQVLGHULQJ�
WKH�YROXPH�RI�WKHVH�PDWHULDOV�WKDW�LV�GLVFDUGHG�DQQXDOO\�LQ�WKH�DTXDWLF�HQYLURQPHQW�DQG�LQ�WKH�VRLO��,Q�
SDUWLFXODU��DWWHQWLRQ�LV�GLUHFWHG�WR�UHVLGXHV�IURP�DJULFXOWXUDO�SUDFWLFHV��EHFDXVH��EHVLGHV�EHLQJ�FKHDS�
DQG�DEXQGDQW��WKH\�FDQ�FRQWULEXWH�WR�WKH�UHGXFWLRQ�RI�WKH�GLVSRVDO�RI�WKHVH�UHVLGXHV��$SSOH�SXOS��SHHO�
DQG�VHHG�GHULYHG�IURP�WKH�PDQXIDFWXUH�RI�DSSOH�MXLFH�DUH�LPSRUWDQW�ZDVWH��DFFRXQWLQJ�IRU�DERXW����
PLOOLRQ� WRQV�HDFK�\HDU��DQG�EHFDXVH� WKH\�DUH�FRPPRQO\�GLVFDUGHG�� WKH\�DUH�FRQVLGHUHG�SROOXWDQWV��
$SSOH�SXOS�FRQWDLQV�FDUERK\GUDWHV��ILEHUV�DQG�SKHQROLFV�DQG�FDQ�EH�H[SORLWHG�IRU�WKH�GHYHORSPHQW�RI�
ILOP�DQG�SDFNDJLQJ�PDWHULDOV�� ,Q� WKLV�ZRUN�� WKH�SK\VLFRFKHPLFDO�DQG�VWUXFWXUDO�FKDUDFWHUL]DWLRQ�RI�
%UD]LOLDQ�JDOD�DSSOH�SXOS�ZDV�FDUULHG�RXW��DLPLQJ�LWV�IXWXUH�DSSOLFDWLRQ�DQG�FRPPHUFLDO�YDORUL]DWLRQ��
5HVXOWV�VKRZ�WKDW�WKLV�UHVLGXH�FRQVLVWV�PDLQO\�RI�FDUERK\GUDWHV��ZKLFK�LV�SRVLWLYH�IRU�WKH�SURGXFWLRQ�
RI�HGLEOH�DQG�ELRGHJUDGDEOH�ILOPV�

.H\ZRUGV��DJULFXOWXUDO�UHVLGXHV�XWLOL]DWLRQ��IUXLW�SURFHVVLQJ�

���,QWURGXomR�
0XLWR� HPSHQKR� WHP�VH� GDGR�HP� WHPSRV� UHFHQWHV� j�EXVFD�SRU� UHFXUVRV�QDWXUDLV� UHQRYiYHLV�

FDSD]HV� GH� VXEVWLWXLU� RV� UHFXUVRV� WUDGLFLRQDOPHQWH� XWLOL]DGRV� GH� RULJHP� IyVVLO�� SULQFLSDOPHQWH� QD�
iUHD� GH�PDWHULDLV� H� HQHUJLD� �0267$)$� HW� DO�� ������� (P� SDUWLFXODU�� UHFXUVRV� QDWXUDLV� UHQRYiYHLV�
REWLGRV�GH�UHVtGXRV�GDV�DWLYLGDGHV�DJURLQGXVWULDLV�VmR�FRQVLGHUDGRV�YDQWDMRVRV��LVVR�SRUTXH��DOpP�GH�
VHUHP�PDLV�EDUDWRV��VXD�XWLOL]DomR�SRGH�FRQWULEXLU�SDUD�D UHGXomR�GRV�UHVtGXRV�H�EHQHILFLDU�D�FDGHLD�
SURGXWLYD� DJUtFROD� �*$,.:$'�HW� DO��� �������2V� UHVtGXRV� DJUtFRODV� VmR� IRQWHV� GH�PDWHULDLV� FRPR�
FDUERLGUDWRV�� ILEUDV��SURWHtQDV��yOHRV�H� IHQyOLFRV� H�QmR�FRPSHWHP�HP�iUHD�SURGXWLYD�GH� FXOWLYR�GH�
DOLPHQWRV�� FRPR� p� R� FDVR� GH� SROtPHURV� ELRGHJUDGiYHLV� GHULYDGRV� GH� FHUHDLV�� SRU� H[HPSOR�
�0267$)$��HW�DO���������
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8P� UHVtGXR� YHJHWDO� DEXQGDQWH� p� D� SROSD� GD�PDom�� UHVXOWDQWH� GD� LQG~VWULD� SURFHVVDGRUD� GD�
IUXWD�� TXH� WHP� VHX� SULQFLSDO� SURGXWR� R� VXFR� FRQFHQWUDGR� GH� PDom�� 6HJXQGR� D� )$2�� D� SURGXomR�
PXQGLDO�GH�PDom�QDV�~OWLPDV�FLQFR�GpFDGDV�DXPHQWRX�HP������GH������PLOK}HV�GH�WRQHODGDV�HP�
����� SDUD� ����� PLOK}HV� GH� WRQHODGDV� GH� PDom� HP� ������ (P� SUiWLFDV� XVXDLV�� ���� GD� PDom� p�
FRQVLGHUDGD�UHVtGXR��VHQGR�TXH�D�PDLRU�SDUWH�p�IRUPDGD�SHOD�SROSD���5$'(1.296�HW�DO����������$�
SROSD�GH�PDom�p�XP�UHVtGXR�SURGX]LGR�HP�JUDQGH�HVFDOD�H�p�FRQVLGHUDGR�XP�SUREOHPD�DPELHQWDO�
�6+$/,1,�H�*837$���������5LFD�HP�SROLIHQyLV��DQWLR[LGDQWHV�H�IRQWH�GH�SHFWLQD��D�SROSD�GH�PDom�
YHP�VHQGR�H[SORUDGD�SDUD�XVRV�GLYHUVRV��WHQGR�HP�YLVWD�VXD�YDORUL]DomR�HFRQ{PLFD��([HPSORV�VmR�D�
XWLOL]DomR�FRPR�FRPEXVWtYHO�SDUD�TXHLPD�HP�FDOGHLUD��IHUPHQWDomR�SDUD�SURGXomR�GH�HWDQRO��ELRJiV�
H� HQ]LPDV�� DOpP� GD� H[WUDomR� GH� SHFWLQD� �6+$/,1,� H� *837$�� ������� 7UDEDOKRV� WDPEpP� IRUDP�
UHDOL]DGRV� SDUD� D� XWLOL]DomR� GD� SROSD� GH� PDom� SDUD� R� GHVHQYROYLPHQWR� GH� PDWHULDLV� H� EOHQGDV�
SROLPpULFDV��GHYLGR�j�TXDQWLGDGH�GH�FDUERLGUDWRV�SUHVHQWHV�QHVVH�UHVtGXR��*$,.:$'�HW�DO���������
*867$)6621��HW�DO����������

1HVWH� WUDEDOKR� IRL� UHDOL]DGD� D� FDUDFWHUL]DomR� HVWUXWXUDO� GD� SROSD� GH�PDom� JDOD� YLVDQGR� VXD�
IXWXUD�DSOLFDomR�HP�HPEDODJHQV��

���0DWHULDLV�H�0pWRGRV
�����([WUDomR�GD�SROSD�GH�PDom

$�PDom�JDOD�IRL�DGTXLULGD�GD�UHJLmR�GH�&D[LDV�GR�6XO��56��%UDVLO��'HSRLV�GH�VHUHP�ODYDGRV��
RV� IUXWRV� LQWHLURV� IRUDP� DXWRFODYDGRV� D� ���� �&�� DWp� TXH� D� SUHVVmR� DWLQJLVVH� ���� DWP��1HVWH� SRQWR��
GHVOLJRX�VH� D� DXWRFODYH�� DV� PDomV� IRUDP� UHWLUDGDV� H� HVSHURX�VH� TXH� HVIULDVVHP� DWp� WHPSHUDWXUD�
DPELHQWH��&RP�R�DX[tOLR�GH�XPD�IDFD��VHSDURX�VH�D�FDVFD�GH�PDom�GD�SROSD��FHQWUR�H�VHPHQWHV��$�
SROSD�IRL�HQWmR�FRQJHODGD�H�OLRILOL]DGD��

�����$QiOLVH�HOHPHQWDU
2V� WHRUHV� GH� &�� +� H� 1� QDV� DPRVWUDV� GH� FXWLQD� IRUDP� GHWHUPLQDGRV� XWLOL]DQGR�VH� R�

HTXLSDPHQWR�GH�DQiOLVH�HOHPHQWDU��&+1��GD�3HUNLQ�(OPHU��PRGHOR������DFRSODGR�D�VRIWZDUH�'DWD�
0DQDJHU� ������ RSHUDQGR� D ���� H� ���� �&�QRV� IRUQRV� GH� FRPEXVWmR� H� UHGXomR�� UHVSHFWLYDPHQWH�� H�
VLVWHPD�GH�LQWURGXomR�GH�JiV�DUJ{QLR��(VWD�DQiOLVH�IRL�EDVHDGD�QR�PpWRGR�GH�DQiOLVH�SRU�FRPEXVWmR��
GHVHQYROYLGR� SRU� 'XPDV�� -�%�� H� SXEOLFDGR� HP� ����� �'80$6�� ������� $PRVWUDV� GH�
DSUR[LPDGDPHQWH���PJ GH�FXWLQD�IRUDP�SHVDGDV�H�DQDOLVDGDV�HP�VXD�FRPSRVLomR�TXDQWR�D�&��1�H�+��
$�DQiOLVH�IRL�IHLWD�HP�WULSOLFDWD�

�����(VSHFWURVFRSLD�QD�UHJLmR�GR�LQIUDYHUPHOKR��)7,5�
2V� HQVDLRV� SRU� (VSHFWURVFRSLD� QD� UHJLmR� GR� ,QIUDYHUPHOKR� IRUDP� UHDOL]DGRV� HP� XP�

HTXLSDPHQWR�9HUWH[����%UXNHU�2SWLFV��$V�SDVWLOKDV�IRUDP�SUHSDUDGDV�FRP������J�GH�SROSD�GH�PDom�
H� �����J� GH� .%U�� $� UHVROXomR� GRV� HVSHFWURV� IRL� GH� �� FP�� H� FDGD� XP� IRL� FRQVWLWXtGR� SRU� ���
YDUUHGXUDV�

�����'LIUDomR�GH�UDLRV�;��'5;�
$V DPRVWUDV� GH� FXWLQD� H[WUDtGDV� IRUDP� DQDOLVDGDV� HP� GLIUDW{PHWUR� 6KLPDG]X� ;5'�������

RSHUDQGR� FRP� ��� N9�� ��� P$� H� UDGLDomR� GH� &X.Į� ������� c�� 2V� HQVDLRV� VHUmR� UHDOL]DGRV� D�
WHPSHUDWXUD�DPELHQWH������&��H�FRP�kQJXORV��ș�HQWUH����H������������PLQ�����

�����7HUPRJUDYLPHWULD��7*�
&XUYDV� WHUPRJUDYLPpWULFDV�GH�7*�H�'7*�IRUDP�REWLGDV�HP�DQDOLVDGRU� WpUPLFR�7*$�4����

�7$�,QVWUXPHQWV�,QF���1HZ�&DVWOH��(8$��SRU�PHLR�GR�DTXHFLPHQWR�GDV�DPRVWUDV�GHVWH�D�WHPSHUDWXUD�
DPELHQWH�DWp������&�D�XPD�UD]mR�GH�DTXHFLPHQWR�GH�����&�PLQ����$V�FRUULGDV�IRUDP�UHDOL]DGDV�HP�
DWPRVIHUD�GH�DU�VLQWpWLFR������GH�1� H�����GH�2���FRP�IOX[R�GH����P/�PLQ

����
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���5HVXOWDGRV�H�'LVFXVVmR
$� SROSD� OLRILOL]DGD� DSUHVHQWRX� FRORUDomR� HVFXUD�� SURYDYHOPHQWH� UHVXOWDQWH� GD� UHDomR� GH�

0DLOODUG� RFRUULGD� GXUDQWH� D� VXD� H[WUDomR� SRU� DTXHFLPHQWR� HP� DXWRFODYH� H� GD� DomR� HQ]LPiWLFD� GD�
SROLIHQROR[LGDVH��SUHVHQWH�QD�IUXWD��/,8�HW�DO����������5HVXOWDGRV�GH�DQiOLVH�HOHPHQWDU�PRVWUDP�TXH�
D�SROSD�GH�PDom�FRQWpP��������������GH�FDUERQR����������������GH�KLGURJrQLR�H���������������GH�
QLWURJrQLR��&RP�EDVH� QHVWH� ~OWLPR�YDORU�� SRGH�VH� FDOFXODU� D� TXDQWLGDGH� GH� SURWHtQDV� SUHVHQWHV� QR�
UHVtGXR��TXH�p�GH��������������YDORUHV�SUy[LPRV�DRV�LQGLFDGRV�SRU�RXWURV�DXWRUHV��GHPRQVWUDQGR�D�
FRPSRVLomR�ULFD�HP�FDUERLGUDWRV��6+$/,1,��H�*837$��������

2� HVSHFWUR� GH� ),75� DSUHVHQWRX XP� DVSHFWR� FDUDFWHUtVWLFR� GH� XP� PDWHULDO� FRPSRVWR�
PDMRULWDULDPHQWH�SRU�SROLVVDFDUtGHRV�H�FDUERLGUDWRV��FRP�SLFRV�GHQRWDQGR�YLEUDo}HV�GH�HVWLUDPHQWR��
GRV�JUXSRV�±2+��±&+�HP������������FPí���SLFRV�HP������������H������FPí��TXH�FRUUHVSRQGHP�DR�
HVWLUDPHQWR� GR� JUXSR� �&2� GH� pVWHU� H� & 2� GR� JUXSR� FDUER[tOLFR� GD� SHFWLQD� H� JUXSR� ±&2� H� �&+�
HVWLUDPHQWR�GH�iOFRRLV�VHFXQGiULRV�H�pVWHUHV��$�UHJLmR�GH�����±����FP±� FRQWpP�EDQGDV�GH�YLEUDomR�
&�± 2�H�&�± &�HVTXHOpWLFDV�GH�OLJDo}HV�JOLFRVtGLFDV�GH�FRPSRVWRV�VRO~YHLV��.80$5�H�&+$8+$1��
������*2:0$1�HW�DO����������2�HVSHFWUR�GH�)7,5�p�PRVWUDGR�QD�)LJXUD����

���� ���� ���� ���� ���� ���� ���� ���

1~PHUR�GH�RQGD��FP���

�)7,5�3ROSD�GH�PDom�JDOD

)LJXUD����(VSHFWUR�GH�)7,5�GD�SROSD�GH�PDom�JDOD�

2� SHUILO� GH� GHJUDGDomR� WpUPLFD� GD� SROSD� GH� PDom�� )LJXUD� ��� DSUHVHQWRX� WUrV� SLFRV�� TXH�
FRUUHVSRQGHP�D� WUrV� HWDSDV�GH�GHJUDGDomR��$�SULPHLUD�� DQWHULRU� D����� �&�FRUUHVSRQGH� j�SHUGD�GH�
iJXD�H�YROiWHLV�GR�PDWHULDO��(P�VHJXLGD��LQLFLDGD�HP������&�FRP�SLFR�Pi[LPR�HP������&��WHP�VH�D�
GHJUDGDomR� GH� FDUERLGUDWRV� GH� EDL[R� SHVR� PROHFXODU�� SUHVHQWHV� QD� SROSD�� (P� VHJXLGD�� RFRUUH� D�
GHJUDGDomR� GH� SHFWLQD� H� KHPLFHOXORVH�� $� SDUWLU� GH� FRP�Pi[LPR� HP� ���� �&� Ki� D� GHJUDGDomR� GD�
FHOXORVH��$�SDUWLU� GH� ���� �&�REVHUYD�VH� R� LQtFLR� GR� ~OWLPR�SLFR�� FXMR�Pi[LPR�RFRUUH� D� ���� �&� H�
FRUUHVSRQGH�j�GHJUDGDomR�GD� OLJQLQD�H�FDUERQL]DomR�GH�FRPSRVWRV�GHJUDGDGRV� �*2:0$1�HW�DO���
������*$,.:$'�HW� DO��� �������2�SHUILO� GH�GHJUDGDomR� WpUPLFD�GD�SROSD�GH�PDom�p�PRVWUDGR�QD�
)LJXUD���

$�GLIUDWRPHWULD�GH�UDLRV�;�PRVWURX�TXH��DSHVDU�GH�DSUHVHQWDU�XP�SHUILO�SUHGRPLQDQWHPHQWH�
DPRUIR��R�UHVtGXR�SRVVXL� WUrV�SLFRV�GH�FULVWDOLQLGDGH��HP���GH�YDORUHV������������H��������2V�SLFRV�
HP���HP�����H�������FDUDFWHUL]DP�D�SUHVHQoD�GH�SHFWLQD��/XW]�HW�DO���������H�R�SLFR�HP�������SRGH�
LQGLFDU� D� SUHVHQoD� GH� FHOXORVH� GR� WLSR� ,� HP� VXD� IDVH� DPRUID�� DPEDV� SUHVHQWHV� QD� FRPSRVLomR� GD�
SROSD GH�PDom��*867$)6621�HW�DO����������2�GLIUDWRJUDPD�p�PRVWUDGR�QD�)LJXUD���
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)LJXUD����3HUILO�GH�GHJUDGDomR�WpUPLFD��7*�H�'7*��GD�SROSD�GH�PDom�JDOD�

� � �� �� �� �� �� �� �� ��

��WKHWD����

�'5;�SROSD�GH�PDom�JDOD
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)LJXUD����'LIUDWRJUDPD�GD�SROSD�GH�PDom�JDOD��

���&RQFOXV}HV
$�FDUDFWHUL]DomR�TXtPLFD�H�HVWUXWXUDO�GD�SROSD�GH�PDom�JDOD�GHPRQVWURX�TXH�HVVH�UHVtGXR�p�

SUHGRPLQDQWHPHQWH�FRQVWLWXtGR�SRU�FDUERLGUDWRV��R�TXH�p�SRVLWLYR�SDUD� VHU�XWLOL]DGR�FRPR�PDWpULD�
SULPD� DOWHUQDWLYD� H� GH� EDL[R� FXVWR� SDUD� D� SURGXomR� GH� PDWHULDLV� GH� HPEDODJHQV� H� ILOPHV� SDUD�
DOLPHQWRV�

$JUDGHFLPHQWRV
2V� DXWRUHV� DJUDGHFHP� j� (PEUDSD�� DR� 0&7�� 6LV1$12� ���������������� H� &13T� H� UHGH�

$JUR1DQR�SHOR�VXSRUWH�DR�WUDEDOKR�GHVHQYROYLGR�
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5HIHUrQFLDV
/,8��*���<,1*��'���*82��%���&+(1*��/�� -���0$<��%���%,5'��7���61*8$165,��/���&$2��<���

$8*867,1�� 0�� ([WUXVLRQ� RI� DSSOH� SRPDFH� LQFUHDVHV� DQWLR[LGDQW� DFWLYLW\� XSRQ� LQ� YLWUR�
GLJHVWLRQ��)RRG�DQG�)XQFWLRQ��Y�����S����������������

6+$/,1,��5��H�*837$��'��.��8WLOL]DWLRQ�RI�SRPDFH�IURP�DSSOH�SURFHVVLQJ�LQGXVWULHV��D�UHYLHZ��-�
)RRG�6FL�7HFKQRO��Y������Q�����S����������������

5$'(1.296��9���.9,(6,6�� -��� -8+1(9,&$�5$'(1.29$��.���9$/'296.$��$���3h66$��
7���./$9,16��0���'58'=(��,��9DORUL]DWLRQ�RI�ZLOG�DSSOH��PDOXV�VSS���E\�SURGXFWV�DV�D�VRXUFH�
RI�HVVHQWLDO�IDWW\�DFLGV��WRFRSKHUROV�DQG�SK\WRVWHUROV�ZLWK�DQWLPLFURELDO�DFWLYLW\��3ODQWV��Y����Q����
S���������������

*$,.:$'��.��.���/((�� -��<���/((��<��6��'HYHORSPHQW�RI�SRO\YLQ\O� DOFRKRO� DQG�DSSOH�SRPDFH�
ELR�FRPSRVLWH�ILOP�ZLWK�DQWLR[LGDQW�SURSHUWLHV�IRH�DFWLYH�IRRG�SDFNDJLQJ�DSSOLFDWLRQ��-�)RRG�6FL�
7HFKQRO��Y������Q�����S������������������

*867$)6621�� -��� /$1'%(5*�� 0��� %È725,�� 9��� c.(6621�� '��� 7$+(5=$'(+�� 0���
=$0,1,��$��'HYHORSPHQW�RI�ELR�EDVHG�ILOPV�DQG��'�REMHFWV�IURP�DSSOH�SRPDFH��3RO\PHUV��Y��
����S����������������

0267$)$�� 1�� $��� )$5$*�� $�� $��� $%2�',()�� +�� 0��� 7$<(%�� $�� 0�� 3URGXFWLRQ� RI�
ELRGHJUDGDEOH�SODVWLF�IURP�DJULJXOWXUDO�ZDVWHV��$UDELDQ�-RXUQDO�RI�&KHPLVWU\��Y������S�����������
�����

.80$5��$��H &+$8+$1��*��6��([WUDFWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�SHFWLQ�IURP�DSSOH�SRPDFH�DQG�
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