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3URQ~QFLD�DR�5HODWyULR�GD�&$(�

$QDOLVRX�VH� GHWDOKDGDPHQWH� R� 5HODWyULR� GD� &$(�� H� HODERURX�VH� D� VHJXLQWH� SURQ~QFLD�� VHQGR� D�

PHVPD� FRQVWLWXtGD� DSHQDV� SRU� ´2EVHUYDo}HV� jV� &RQFOXV}HVµ�� GDGDV� DV� UHFRPHQGDo}HV� HVSHFtILFDV��

DVVLQDODGDV�QR�5HODWyULR�SUHOLPLQDU�GD�&$(��VHUHP�TXHVW}HV�PHQRUHV��GH�IiFLO� LQFRUSRUDomR�QR�DWXDO�

&LFOR�GH�(VWXGRV��H�FRP�DV�TXDLV�PDQLIHVWDPRV�JHQHULFDPHQWH�D�QRVVD�FRQFRUGkQFLD���

2EVHUYDo}HV�jV�&RQFOXV}HV�GR�5HODWyULR�3UHOLPLQDU�GD�&$(

D��´3RQGHUDU�D�TXHVWmR�GH�VH�H[FOXLU��QR�FLFOR�GH�HVWXGRV��D�VXD�FRPSRQHQWH�FXUULFXODU�µ�

(VWD�TXHVWmR�VHUi�GHEDWLGD�FRRUGHQDGDPHQWH�FRP�R�,,)$��QR�VHQWLGR�GH�VH�HQFRQWUDU�XP�SDGUmR�

GH�TXDOLGDGH�DSURSULDGR�DR�&LFOR�GH�(VWXGRV�HP�FDXVD��'H�TXDOTXHU�PRGR��QmR�VH�WHP�YHULILFDGR�

TXDOTXHU�LQFRQYHQLHQWH�QD�H[LVWrQFLD�GD�VXD�FRPSRQHQWH�FXUULFXODU��QRPHDGDPHQWH�QDV�GLVFLSOLQDV�

GH� 2SomR�� RQGH� R� DOXQR� Gi� RV� VHXV� SULPHLURV� SDVVRV� QD� VtQWHVH� H� HVFULWD� GR� VHX� WUDEDOKR� GH�

LQYHVWLJDomR��FRP�YLVWD�j�VXD�SXEOLFDomR�IXWXUD��

7DPEpP�QmR�HQFRQWUDPRV�HVWH�PRYLPHQWR�GH�HOLPLQDomR�GD�FRPSRQHQWH�FXUULFXODU�HP�&LFORV�GH�

(VWXGRV� FRQJpQHUHV�� QDV� ,QVWLWXLo}HV� GH� UHIHUrQFLD� GR� SDQRUDPD� GD� (QJHQKDULD� QDFLRQDO��

QRPHDGDPHQWH�QR�,67�H�)(83��

E��´6XEVWLWXLU�R�DWXDO�FLFOR�GH�HVWXGRV�FRP�GRLV�UDPRV�SRU�GRLV�FLFORV�GH�HVWXGRV�VHSDUDGRV�

�XP�QD�iUHD�GD�0HFDWUyQLFD�H�RXWUR�QD�iUHD�GD�(QHUJLD��µ�

7DPEpP�HVWD�TXHVWmR�VHUi�GHEDWLGD�FRRUGHQDGDPHQWH�FRP�R�,,)$��QR�VHQWLGR�GH�VH�HQFRQWUDU�XPD�

VROXomR� TXH� VHMD� PHOKRU� DGDSWDGD� DRV� FHQiULRV� IXWXURV� GH� GHVHQYROYLPHQWR� WHFQROyJLFR� GD�

VRFLHGDGH��1R� HQWDQWR�� WDPEpP� UHODWLYDPHQWH� D� HVWD� UHFRPHQGDomR�PDQWHPRV�XPD� VHQVLELOLGDGH�

GLIHUHQWH� GD� &$(�� IXQGDPHQWDOPHQWH� SHODV� UHOHYDQWHV� VLQHUJLDV� TXH� HQFRQWUDPRV� QR� ELQyPLR�

(QJHQKDULD� 0HFDWUyQLFD� ²� (QHUJLDV� 5HQRYiYHLV�� QRV� GRPtQLRV� FLHQWtILFRV� H� WHFQROyJLFRV��

6HJXLGDPHQWH�IXQGDPHQWD�VH�D�UHOHYkQFLD�GDV�LPSRUWDQWHV�VLQHUJLDV�HQFRQWUDGDV���

�� $�GHVLJQDomR�GH����&LFOR�HP�(QJHQKDULD�0HFDWUyQLFD�H�(QHUJLD�p�MXVWLILFDGD�SULPHLUDPHQWH�SHOR�

kPELWR� GR� FLFOR� GH� HVWXGRV�� TXH� SURGX]� LQYHVWLJDomR� H� QRYR� FRQKHFLPHQWR� FLHQWtILFR� QRV�

GRPtQLRV�GD�(QJHQKDULD�0HFDWUyQLFD�H�GD�(QHUJLD��

�� )DWRUHV�FRQMXQWXUDLV��HVWUXWXUDLV�H�GH�GHVHQYROYLPHQWR�SODQHDGR��FRQGX]LUDP�D�TXH�eYRUD�VHMD�

DWXDOPHQWH�D�UHJLmR�GR�SDtV�TXH�FRQFHQWUD�R�PDLRU�Q~PHUR�GH�FRQFUHWL]Do}HV�WHFQROyJLFDV�GH�
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HQYHUJDGXUD� QDFLRQDO� QRV� GRPtQLRV� GD�(QJHQKDULD�0HFDWUyQLFD� �� ,QG~VWULD� $XWRPyYHO��

,QG~VWULD�$HURQiXWLFD� �� H� GDV�(QHUJLDV�5HQRYiYHLV� �(0%5$(5��7(�&211(&7,9,7<��

.(0(7��2SHQ�5HQHZDEOHV��&HQWUDLV� IRWRYROWDLFDV�GH�0RXUD�H�6HUSD�� ,QVWDODo}HV�GH�(QHUJLD�

6RODU� GH� &RQFHQWUDomR�� 1RYR� FRQFXUVR� QDFLRQDO� ������� GH� ����� 0:� SDUD� QRYDV� FHQWUDLV�

VRODUHV� F�� JUDQGH� Q~PHUR� GDV� TXDLV� ORFDOL]DGDV� QD� UHJLmR� $OHQWHMR�� 3URJUDPD� SLORWR� ('3� ��

eYRUD�,129*5,'�,129&,7<��HWF���

&RQVLGHUDQGR� HVWH� HQTXDGUDPHQWR�� VmR� VHJXLGDPHQWH� DSUHVHQWDGRV� �� IDWRUHV� GH� FRQWH[WR� TXH�

MXVWLILFDP� D� GHVLJQDomR� GH� (QJHQKDULD� 0HFDWUyQLFD� H� (QHUJLD� SDUD� R� ��� FLFOR� OHFLRQDGR� QD�

8QLYHUVLGDGH�GH�eYRUD���

L�� IDWRU� GH� FRPSOHPHQWDULGDGH� H� DWXDOLGDGH�� D� (QJHQKDULD� 0HFDWUyQLFD� LQWHUYpP�

IXQGDPHQWDOPHQWH� QDV� iUHDV� FLHQWtILFR�WHFQROyJLFDV� LQWHUQDFLRQDOPHQWH� UHFRQKHFLGDV� FRPR��

��0RGHOLQJ� DQG� 'HVLJQ�� ��6\VWHP� ,QWHJUDWLRQ�� ��$FWXDWRUV� DQG� 6HQVRUV�� ��,QWHOOLJHQW� &RQWURO��

��5RERWLFV����0DQXIDFWXULQJ����0RWLRQ�&RQWURO����9LEUDWLRQ�DQG�1RLVH�&RQWURO����0LFUR�'HYLFHV�DQG�

2SWR�(OHFWURQLF� 6\VWHPV�� ���$XWRPRWLYH� 6\VWHPV�� FRQIRUPH� FODVVLILFDo}HV� GH� UHIHUrQFLD� �YHU�

,(((�$60(�7UDQVDFWLRQV�RQ�0HFKDWURQLFV��KWWS���ZZZ�LHHH�DVPH�PHFKDWURQLFV�RUJ���

1HVWH�FRQWH[WR�GH�WUDQVYHUVDOLGDGH�H�FRPSOHPHQWDULGDGH�SDUD�DOpP�GDV�iUHDV�DFLPD�LGHQWLILFDGDV��D�

SUREOHPiWLFD� GDV� HQHUJLDV� UHQRYiYHLV� DSUHVHQWD�VH� KRMH� j� VRFLHGDGH� LQWHUQDFLRQDO� FRPR� XP� GHVDILR�

GHWHUPLQDQWH�D�YHQFHU��RQGH�D�(QJHQKDULD�0HFDWUyQLFD��FRQIRUPH�DFLPD�GHILQLGD�� WHP�XP�SDSHO�GH�

HQRUPH�UHOHYkQFLD�QDV�DERUGDJHQV�H�VROXo}HV�D�GHVHQYROYHU��QRPHDGDPHQWH�QRV�GRPtQLRV�GR�SURMHWR�

PHFkQLFR� �HVWiWLFD� H� GLQkPLFD� HVWUXWXUDO�� YLEUDo}HV�� HWF���� LQWHJUDomR� GH� VLVWHPDV�

PHFkQLFRV�WpUPLFRV�HOpWULFRV�HOHWUyQLFRV�� QR� FRQWUROR�VXSHUYLVmR� GDV� LQVWDODo}HV� GH� JHUDomR� H�

FRQVXPR�GH�HQHUJLD��FRQWUROR�ORFDO��FRQWUROR�GLVWULEXtGR��VPDUW�JULGV��HWF���

LL��IDWRU�JHRJUiILFR��2����FLFOR�HP�(QJHQKDULD�0HFDWUyQLFD�H�(QHUJLD�GD�8QLYHUVLGDGH�GH�eYRUD�

HQJORED� DV� iUHDV� HVWUDWpJLFDV� GH� GHVHQYROYLPHQWR� LQGXVWULDO� GR� $OHQWHMR�� LGHQWLILFDGDV� FRPR�� FOXVWHU

DXWRPyYHO��FOXVWHU�DHURQiXWLFR��FOXVWHU�GDV�(QHUJLDV�5HQRYiYHLV��FRQIRUPH�GHILQLGDV�QR�3527�$OHQWHMR�

²�3ODQR�5HJLRQDO�GH�2UGHQDPHQWR�GR�7HUULWyULR�²�$OHQWHMR��������7DPEpP�HVWH�IDWRU�MXVWLILFD�D�IRUWH�

VLQHUJLD�HQWUH�D�(QJHQKDULD�0HFDWUyQLFD�H�D�(QHUJLD�QD�8QLYHUVLGDGH�GH�eYRUD��

LLL�� IDWRU� GH� HFRQRPLDV� GH� HVFDOD� H� RWLPL]DomR� GH� UHFXUVRV�� 2� ��� FLFOR� HP� (QJHQKDULD�

0HFDWUyQLFD�H�(QHUJLD�GD�8QLYHUVLGDGH�GH�eYRUD�DERUGD�iUHDV�GH�HQVLQR�H�LQYHVWLJDomR��Mi�IDPLOLDUHV�

QD�8QLYHUVLGDGH�GH�eYRUD��SHUPLWLQGR�D�XWLOL]DomR�GDV�LQIUDHVWUXWXUDV�ODERUDWRULDLV�Mi�H[LVWHQWHV�H�D�VXD�

FRQWLQXDGD� DWXDOL]DomR� H�PRGHUQL]DomR�GRV� VHXV�PHLRV�GH� HTXLSDPHQWR�� DOWDPHQWH� HVSHFLDOL]DGRV� H��
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QDOJXPDV� iUHDV�� ~QLFRV� QR� SDtV�� &RP� HIHLWR�� HVWH� ��� FLFOR� HP� (QJHQKDULD� 0HFDWUyQLFD� H� (QHUJLD��

FRUSRUL]D� R� WRSR� GD� SLUkPLGH� GH� HQVLQR�LQYHVWLJDomR�� QDV� iUHDV� GD� (QJHQKDULD� 0HFDWUyQLFD� H� GD�

(QHUJLD��QD�8QLYHUVLGDGH�GH�eYRUD��

2V�FLFORV�GH�HVWXGRV�SUHGHFHVVRUHV��QDV�iUHDV�FLHQWtILFDV�GR�SUHVHQWH�FLFOR�GH�HVWXGRV�VmR�����FLFOR�

(QJHQKDULD�0HFDWUyQLFD�����&LFOR�(QJHQKDULD�GDV�(QHUJLDV�5HQRYiYHLV�����&LFOR�(QJ��0HFDWUyQLFD�H�

���&LFOR�(QJHQKDULD�GD�(QHUJLD�6RODU��

8QLYHUVLGDGH�GH�eYRUD�����0DUoR�GH�������
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3URFHVV $&()��������������²��

3K'�0(&+$7521,&6�(1*,11((5,1*�$1'�(1(5*<��

3URQXQFLDWLRQ�WR�&$(·V�5HSRUW

7KH� &$(�V� 5HSRUW� ZDV� DQDO\]HG� LQ� GHWDLO�� DQG� WKH� IROORZLQJ� SURQXQFLDWLRQ� ZDV� HODERUDWHG�� ,W�

FRQVLVWV�RQO\�RQ�´2EVHUYDWLRQV�RQ�WKH�&RQFOXVLRQVµ��DV�WKH�VSHFLILF�UHFRPPHQGDWLRQV�RI �WKH�&$(·V�

SUHOLPLQDU\�5HSRUW�DUH�PLQRU�LVVXHV��HDV\�WR�EH�LQFRUSRUDWHG�LQ�WKH�FXUUHQW�6WXG\�&\FOH��$GGLWLRQDOO\�

WKHVH�UDLVHG�LVVXHV�UHFHLYHG�RXU�DJUHHPHQW��

2EVHUYDWLRQV�RQ�WKH�&RQFOXVLRQV�RI �WKH�&$(·V�3UHOLPLQDU\�5HSRUW

D��´&RQVLGHU�DYRLGLQJ�D�FXUULFXODU�FRPSRQHQW�LQ�WKH�VWXG\�SURJUDPPH�µ�

7KLV� LVVXH� ZLOO� EH� GLVFXVVHG� LQ� FRRUGLQDWLRQ� ZLWK� ,,)$�� LQ� RUGHU� WR� ILQG� D� TXDOLW\� VWDQGDUG�

DSSURSULDWH�WR�WKH�FXUUHQW�6WXG\�&\FOH��,Q�DQ\�FDVH��WKHUH�KDVQ·W�EHHQ�QRWLFHG�DQ\�LQFRQYHQLHQFH�LQ�

WKH� H[LVWHQFH� RI � WKLV� FXUULFXODU� FRPSRQHQW�� QDPHO\� LQ� WKH�2SWLRQDO� &XUULFXODU�8QLWV��ZKHUH� WKH�

VWXGHQWV� WDNH� WKHLU� ILUVW� VWHSV� LQ� WKH� V\QWKHVLV� DQG�ZULWLQJ� RI � WKHLU� UHVHDUFK�ZRUN�� SUHSDULQJ� IRU�

IXWXUH�SXEOLFDWLRQ��

:H�DOVR�GR�QRW�ILQG�DQ�LGHQWLFDO�PRYHPHQW�RI �HOLPLQDWLRQ�RI �WKH�FXUULFXODU�FRPSRQHQW�LQ�VLPLODU�

VWXG\�F\FOHV��LQ�WKH�QDWLRQDO�UHIHUHQFH�LQVWLWXWLRQV�RI �HQJLQHHULQJ�VWXGLHV��QDPHO\�LQ�,67�DQG�)(83��

E�� ´5HSODFH� WKH� FXUUHQW� VWXG\� SURJUDPPH� ZLWK� WZR� EUDQFKHV� E\� WZR� VHSDUDWH� VWXG\�

SURJUDPPHV��RQH�LQ�WKH�0HFKDWURQLFV�DUHD�DQG�WKH�RWKHU�LQ�WKH�(QHUJ\�DUHD��µ�

7KLV�LVVXH�ZLOO�DOVR�EH�GLVFXVVHG�LQ�FRRUGLQDWLRQ�ZLWK�,,)$��LQ�RUGHU�WR�ILQG�D�VROXWLRQ�WKDW�EHWWHU�

VXLWV�WKH�IXWXUH�VFHQDULRV�RI �WHFKQRORJLFDO�GHYHORSPHQWV�RI �RXU�VRFLHW\��+RZHYHU��DOVR�LQ�UHODWLRQ�

WR�WKLV�UHFRPPHQGDWLRQ��ZH�PDLQWDLQ�D�GLIIHUHQW�VHQVLWLYLW\�IURP�&$(��PDLQO\�GXH�WR�WKH�UHOHYDQW�

V\QHUJLHV� WKDW�ZH� ILQG� LQ� WKH�ELQRPLDO�0HFKDWURQLFV�(QJLQHHULQJ� ��5HQHZDEOH�(QHUJLHV�� LQ�

ERWK� VFLHQWLILF� DQG� WHFKQRORJLFDO� GRPDLQV�� 7KH� UHOHYDQFH� RI � WKHVH� LPSRUWDQW� V\QHUJLHV� LV� WKHQ�

H[SODLQHG��

�� 7KH�GHVLJQDWLRQ�RI �WKH��UG�F\FOH�LQ�0HFKDWURQLFV�(QJLQHHULQJ�DQG�(QHUJ\�LV�SULPDULO\�MXVWLILHG�

E\�WKH�VFRSH�RI �WKH�FRXUVH��ZKLFK�SURGXFHV�UHVHDUFK�DQG�QHZ�VFLHQWLILF�NQRZOHGJH�LQ�WKH�DUHDV�

RI �0HFKDWURQLFV�(QJLQHHULQJ�DQG�(QHUJ\��
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�� 6WUXFWXUDO� IDFWRUV� DQG� SODQQHG� GHYHORSPHQW� OHG� WKH� UHJLRQ� RI � (YRUD� WR� FRQFHQWUDWH� D� JUHDW�

QXPEHU� RI � QDWLRQDO� UHOHYDQW� LQIUDVWUXFWXUHV� LQ� WKH� ILHOGV� RI �0HFKDWURQLFV� (QJLQHHULQJ� ��

$XWRPRWLYH� DQG� $HURVSDFH� ,QGXVWULHV� �� DQG� 5HQHZDEOH� (QHUJ\� �(0%5$(5�� 7(�

&211(&7,9,7<��.(0(7��2SHQ�5HQHZDEOHV��0RXUD� DQG�6HUSD�SKRWRYROWDLF�SODQWV�� 6RODU�

(QHUJ\�&RQFHQWUDWRU�3ODQWV��1HZ��������QDWLRQDO�RIIHU�RI �����09�IRU�QHZ�VRODU�SODQWV�ZLWK�D�

ODUJH� QXPEHU� RI � WKHP� ORFDWHG� LQ� WKH� $OHQWHMR� UHJLRQ�� SLORW� 3URJUDP� ('3� ��

eYRUD,129*5,'�,129&,7<��HWF����

&RQVLGHULQJ� WKH� DERYH� UHIHUUHG� FRQWH[W�� WKUHH� PDLQ� IDFWRUV� DUH� SUHVHQWHG� EHORZ�� MXVWLI\LQJ� WKH�

GHVLJQDWLRQ� RI �0HFKDWURQLFV� (QJLQHHULQJ� DQG� (QHUJ\� IRU� WKH� �UG� F\FOH� RI � WKH� 8QLYHUVLW\� RI �

eYRUD��

L�� &RPSOHPHQWDU\� DQG� DFWXDOLW\� IDFWRU�� 0HFKDWURQLFV� (QJLQHHULQJ� RSHUDWHV� SULPDULO\� LQ� WKH�

VFLHQWLILF�WHFKQRORJLFDO� DUHDV� LQWHUQDWLRQDOO\� UHFRJQL]HG� DV�� ��� 0RGHOLQJ� DQG� 'HVLJQ�� ��� 6\VWHP�

,QWHJUDWLRQ�����6HQVRUV�DQG�$FWXDWRUV�����,QWHOOLJHQW�&RQWURO�����5RERWLFV�����0DQXIDFWXULQJ�����0RWLRQ�

&RQWURO�� ��� 9LEUDWLRQ� DQG� 1RLVH� &RQWURO�� ��� 0LFUR� 'HYLFHV� DQG� 2SWR�(OHFWURQLF� 6\VWHPV�� ����

$XWRPRWLYH�6\VWHPV�� DFFRUGLQJ� WR� WKH� UHIHUHQFH�FODVVLILFDWLRQV� �VHH�,(((���$60(�7UDQVDFWLRQV�RQ�

0HFKDWURQLFV��KWWS���ZZZ�LHHH�DVPH�PHFKDWURQLFV�RUJ���

,Q�WKLV�FRQWH[W�RI �WUDQVYHUVDOLW\�DQG�FRPSOHPHQWDU\�� LQ�DGGLWLRQ�WR�WKH�DERYH�LGHQWLILHG�DUHDV��WKH�

WRGD\�UHOHYDQW�LVVXHV�RI �UHQHZDEOH�HQHUJ\�SUHVHQW�D�NH\�FKDOOHQJH�WR�PRGHUQ�VRFLHWLHV�WKDW�KDV�WR�EH�

RYHUFRPH�� 7KH� 0HFKDWURQLFV� (QJLQHHULQJ�� DV� GHILQHG� DERYH�� KDV� D� VLJQLILFDQW� UROH� LQ� GHYHORSLQJ�

DSSURDFKHV� DQG� VROXWLRQV� WR� WKHVH� LVVXHV�� SDUWLFXODUO\� LQ� WKH� ILHOGV� RI �PHFKDQLFDO� GHVLJQ� �VWDWLF� DQG�

G\QDPLF�VWUXFWXUDO�EHKDYLRU��YLEUDWLRQ�DQDO\VLV��HWF����DQG� LQ�WKH� LQWHJUDWLRQ�RI �WKH�PXOWLSOH�DVSHFWV���

PHFKDQLFDO��WKHUPDO��HOHFWULFDO��HOHFWURQLFV��FRQWURO�DQG�VXSHUYLVLRQ�LQ�ERWK�VLGHV�RI �SURGXFWLRQ�DQG�

FRQVXPSWLRQ��ORFDO�FRQWURO��GLVWULEXWHG�FRQWURO��VPDUW�JULGV��HWF���

LL��JHRJUDSKLFDO�IDFWRU��7KH��UG�F\FOH�RI �0HFKDWURQLFV�(QJLQHHULQJ�DQG�(QHUJ\�RI �WKH�8QLYHUVLW\�

RI �eYRUD�HQFRPSDVVHV�WKH�VWUDWHJLF�DUHDV�RI �IXWXUH�LQGXVWULDO�GHYHORSPHQW�RI �$OHQWHMR�� LGHQWLILHG�DV�

WKH�FOXVWHUV��$XWRPRWLYH��$HURVSDFH��DQG�5HQHZDEOH�(QHUJ\��DV�GHILQHG�LQ�3527�$OHQWHMR�²�5HJLRQDO�

3ODQ� IRU� WHUULWRU\� GHYHORSPHQW� �� $OHQWHMR�� ������ 7KLV� JHRJUDSKLFDO� IDFWRU� DOVR� VWUHVVHV� WKH� VWURQJ�

UHJLRQDO�V\QHUJ\�EHWZHHQ�(QHUJ\�DQG�0HFKDWURQLFV�(QJLQHHULQJ�DW�WKH�8QLYHUVLW\�RI �eYRUD��

LLL�� HFRQRPLHV� RI � VFDOH� DQG� UHVRXUFHV�RSWLPL]DWLRQ� IDFWRU�� 7KH� �UG� F\FOH� RI � 0HFKDWURQLFV�

(QJLQHHULQJ�DQG�(QHUJ\�RI �WKH�8QLYHUVLW\�RI �eYRUD�DGGUHVVHV�DUHDV�RI �WHDFKLQJ�DQG�UHVHDUFK��DOUHDG\�

IDPLOLDU�ZLWKLQ�WKH�8QLYHUVLW\�RI �eYRUD��DOORZLQJ�WKH�XVH�RI �WKH�H[LVWLQJ�ODERUDWRU\�LQIUDVWUXFWXUHV�DQG�
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WKH� FRQWLQXLQJ� XSJUDGLQJ� DQG� PRGHUQL]DWLRQ� RI � WKHLU� HTXLSPHQWV�� KLJKO\� VSHFLDOL]HG� DQG�� LQ� VRPH�

DUHDV��XQLTXH�LQ�3RUWXJDO��$FWXDOO\��WKLV��UG�F\FOH�LQ�0HFKDWURQLFV�(QJLQHHULQJ�DQG�(QHUJ\�HPERGLHV�

WKH�WRS�RI �WKH�WHDFKLQJ�UHVHDUFK�S\UDPLG��LQ�WKH�(QJLQHHULQJ�DUHDV�RI �0HFKDWURQLFV�DQG�(QHUJ\�DW�WKH�

8QLYHUVLW\�RI �eYRUD��

7KH�SUHGHFHVVRUV� VWXG\�F\FOHV� LQ� WKH�VFLHQWLILF�GRPDLQV�RI � WKH�SUHVHQW��UG�&\FOH� LQ�0HFKDWURQLFV�

(QJLQHHULQJ�DQG�(QHUJ\�DUH���VW�F\FOH� LQ�0HFKDWURQLFV�(QJLQHHULQJ���VW�&\FOH� LQ�5HQHZDEOH�(QHUJ\�

(QJLQHHULQJ���QG�F\FOH�LQ�0HFKDWURQLFV�(QJLQHHULQJ�DQG��QG�&\FOH�LQ�6RODU�(QHUJ\�(QJLQHHULQJ���

8QLYHUVLW\�RI �eYRUD����WK�0DUFK�������


