
9�9�$�$�'�'�%�%�,�,�2�2�/�/�Ð�Ð�*�*�,�,�$$����

���N|WHW

*|G|OO}00,



93

)°/'5$-=,�,1)250�&,6�5(1'6=(5(.�$/.$/0$=�6$�$=£/¯+(/<)(-/(6=7£6%(1
/HKRF]NL�5ÍEHUW�ÃV�&V»Q\L�6»QGRU6]HQW�,VWY»Q�(J\HWHP��9DGELROÍJLDL�ÃV�9DGJD]G»ONRG»VL�7DQV]ÃN�����*ÐGÐOOÏ��3»WHU�.»URO\�XWFD���

%HYH]HWÃV
+D]»QN WHUÖOHWÃQHNQDJ\ UÃV]ÃQPH]ÏJD]GDV»JLPÕYHOÃV IRO\LN� $ YDG»OORP»Q\ IHQQWDUWKDWÍ�EÐOFV KDV]QRVÇW»VD� IHOWÃWHOH]L� D� PÕYHOW� WHUÖOHWHN� YDGHOWDUWÍ� NÃSHVVÃJÃQHN� PHJÎU]ÃVÃW� ÃVOHKHWÎVÃJHN V]HULQWL QÐYHOÃVÃW� (] XWÍEEL HOVÏVRUEDQ D] ÃOÏKHO\HNPLQÏVÃJÃQHN ÃV PÃUHWÃQHNKDWÃNRQ\ ÃOÏKHO\�JD]G»ONRG»VVDOWÐUWÃQÏ MDYÇW»V»W MHOHQWL� $KKR]� KRJ\ D PH]ÏJD]GDV»JL W»E�O»NDW D YDGIDMRN »OWDO KDV]Q»OKDWÍ ÃOÏKHO\QHN WHNLQWKHVVÖN� D V]HUNH]HWÖNHW ÃV D UDMWXN IRO\ÍPÕYHOÃVL�PÍGRW�D�YDGIDMRN�LJÃQ\HLKH]�LV�LJD]ÇWDQL�NHOO�$] DGRWWV»JRN ÃV OHKHWÎVÃJHN�IHOPÃUÃVÃKH]�ÃV�D]�ÃOÎKHO\L�EHDYDWNR]»VRN�PHJWHUYH]ÃVÃKH]QDJ\ VHJÇWVÃJHWQ\ÔMW D WÃULQIRUPDWLND�ÃV H]HQ EHOÖO D )ÐOGUDM]L ,QIRUP»FLÍV5HQGV]HUHN �),5�*,6 � *HRJUDSKLFDO ,QIRUPDWLRQ 6\VWHP� KDV]Q»ODWD� $ ),5 D KDUGYHU��V]RIWYHU�ÃV�HOM»U»VRNHJ\EHKDQJROW UHQGV]HUH� DPHO\ D WÃUEHOL DGDWRN EHYLWHOÃUH� NH]HOÃVÃUH� HOHP]ÃVL ÃV HJ\ÃEPÕYHOHWHNUH� YDODPLQW D NDSRWW HUHGPÃQ\HN ÃV DGDWRN PHJMHOHQÇWÃVÃYHO DONDOPDV D] ÐVV]HWHWWWHUYH]ÃVL ÃV GÐQWÃVL SUREOÃP»NPHJROG»V»UD �0DJXLUH� ����� 3DS�9»U\� ������ 6RN V]»PÇWÍ�JÃSHV SURJUDP NH]HOL D WÃUEHOL DGDWRNDW� GH FVDN D *,6 UHQGV]HUHN NÃSHVHN WÃUEHOL PÕYHOHWHNHOYÃJ]ÃVÃUH �(65,� ����D� 'HWUHNÎL ÃV 6]DEÍ� ������ $ ),5 WÃUEHOL ÃV OHÇUÍDGDWRN�HJ\ÖWWHVNH]HOÃVÃUHDONDOPDV��WHK»W�WÃUEHOL�REMHNWXPRNKR]�NÐWÐWWHQ�NH]HO�LQIRUP»FLÍNDW��ÇJ\�D�PHJIHOHOÏDGDWRNNDO YDOÍ IHOWÐOWÃVH XW»Q V]»PRV HOHP]ÃV HOYÃJ]ÃVÃUH DG OHKHWÏVÃJHW� 6HJÇWVÃJÃYHO HJ\UHQGV]HUHQEHOÖO NH]HOKHWÏ D WÃUEHOL NDSFVRODWRNRQNHUHV]WÖO SÃOG»XO HJ\ DGRWW WHUÖOHW QÐYÃQ\�IDM VWUXNWÔU»MD� YDGJD]G»ONRG»VL DGDWDL� YDG»OORP»Q\ OÃWV]»P DGDWDL� $ UHQGV]HU H]»OWDO RO\DQIHODGDWRN�PHJROG»V»UD�NÃSHV��DPL�KDJ\RP»Q\RV�PÍGRQ�FVDN�QHKH]HQ�YDJ\�HJ\»OWDO»Q�QHPYDOÍVÇWKDWÍ�PHJ���+DUN»Q\LQÃ�������.ROO»Q\L�ÃV�3UDMF]HU�������0DJXLUH�������&ÃONLWÕ]ÃVÖQN� KRJ\ D ),5�W� PLQW D] ÃOÏKHO\ÃUWÃNHOÃVÃV IHMOHV]WÃV DODSM»XO V]ROJ»OÍ UHQGV]HUWHJ\ J\DNRUODWL DONDOPD]»VRQNHUHV]WÖOPXWDVVXNEH� ,O\HQ SÃOG»XO HJ\ DGRWW WHUÖOHW GLYHU]LW»V�ÃUWÃNÃQHNY»OWR]»VDÃYHN IRO\DP»Q�NRQ]HUY»FLÍVV]HJÃO\HN�+LOO ÃV5REHUWVRQ������NLDODNÇ�W»V»QDNKDW»VD D W»EO»N WHUÖOHWH ÃV IRUP»MDDODSM»Q �&V»Q\L� ������ ÃV D V]HJÃO\HNEÎOD YDGIDMRN»OWDO�KDV]Q»OKDWÍ�WHUÖOHW�EHFVOÃVH�

$Q\DJ�ÃV�PÍGV]HU
$�YL]VJ»ODWL�WHUÖOHW9L]VJ»ODWDLQNDW&VRQJU»GPHJ\HGÃO�NHOHWL UÃV]ÃQHOKHO\H]NHGÏ�&VDQ»GDOEHUWL�WHOHSÖOÃV�NÖOWH�UÖOHWÃQ YÃJH]WÖN�$ WHUÖOHW QDJ\ UÃV]ÃQ D 3LWYDURVL )HOV]DEDGXO»V7HUPHOÏV]ÐYHWNH]HWJD]G»O�NRGLN� DPLPHOOHWW MHOHQWÏV D PDJ»QJD]G»NNH]ÃEHQ OÃYÏ WHUÖOHW DU»Q\D LV� $ YL]VJ»OW WHUÖOHWHQ
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D 3LWYDURVL 3HWÏIL 9DG»V]W»UVDV»J IRO\WDW YDGJD]G»ONRG»VL WHYÃNHQ\VÃJHW�$ YL]VJ»ODWL WHUÖOHWPÃUHWH�������KHNW»U�$ WHUPÃV]HWHVQÐYÃQ\WDNDUÍMHOOHJ]HWHVSXV]WDL ÃV V]LNL W»UVXO»VRNEÍO»OO �0ROQ»U� ������*\H�SHN ����� FVDN D FVDWRUQ»N PHQWÃQ� YDODPLQW D QDJ\RQ V]LNHV UÃV]HNHQ�PDUDGWDN�PHJ��$WHUÖOHW HUGÏEHQ V]HJÃQ\ ����� 7HUPÃV]HWHV HUGÏIROWRN IHOWHKHWÏHQ ÃYV]»]DGRN ÍWD QLQFVHQHND WHUÖOHWHQ��$� WÃUNÃSHQ� LV� IHOWÖQWHWHWW� HUGÏNÐQ�� HUGÏIROWRNRQ� NÇYÖO� WDQ\DKHO\HNHQ� ÃV� XWDNPHQWÃQ WDO»OKDWÍ HJ\�HJ\ NLVHEE IDFVRSRUW YDJ\ IDVRU� 0H]ÏJD]GDV»JLPÕYHOÃV DODWW D WHUÖOHW����D�»OO�����WÃUNÃS��
7ÃULQIRUPDWLNDL�HOHP]ÃVHN$WÃULQIRUPDWLNDLHOHP]ÃVHNHW�$UF�,QIR�ÃV�$UF9LHZ�QHYÕ�V]RIWYHUHNNHO�YÃJH]WÖN��$]�$UF�,QIR�PLQW IHMOHWWYHNWRURVWÃULQIRUP»FLÍVUHQGV]HU� V]»PRVIHGYÃQ\H]ÃVLPÕYHOHW HOYÃJ]ÃVÃUHNÃSHV�(65,� ����D�E�5LWWHU� ������$] DWWULEÔWXPDGDWRN �OHÇUÍ MHOOHJÕ DGDWRN� NH]HOÃVÃW ÃV D OHNÃU�GH]ÃVHN HJ\ UÃV]ÃW D &RUHO 3DUDGR[ � DGDWE»]LVNH]HOÏMÃYHO YÃJH]WÖN�$ GLJLWDOL]»O»V� D NÃSHU�Q\ÏUÏO WÐUWÃQÏ MDYÇW»V ÃV D] HOHP]ÃVL HOM»U»VRN� J\RUVDV»J»QDN� MDYÇW»V»UD� WÐEE�� 60/�EHQ�6LPSOH�0DFUR�/DQJXDJH��ÇUW�PRGXOW�KDV]Q»OWXQN��(65,������E��5LWWHU�������$ D GLJLWDOL]»OW WÃUNÃSHN ÃV D KR]]»MXN UHQGHOW DGDWRN DODSM»Q D] DO»EEL HOHP]ÃVHNHW YÃJH]WÖNHO�q 6]RPV]ÃGV»JL YLV]RQ\RN�PHJ»OODSÇW»VD�$�PH]ÏJD]GDV»JL�W»EO»N�OHY»ORJDW»VD�ÃV�WÃULQIRU�PDWLNDL IHGYÃQ\H]ÃVLPÕYHOHWHNHOYÃJ]ÃVHXW»Q�PHJNDSWXN�����W»EOD�V]RPV]ÃGDLQDN�V]»�P»W�ÃV�D]�HJ\HV�W»EO»N�ÐQPDJXNWÍO�HOWÃUÏ�NXOWÔU»MÔ�V]RPV]ÃGDLQDN�GDUDEV]»P»W��DPHO\HNDODSM»QPHJEHFVÖOKHWÏHJ\ WHUÖOHW Y»OWR]DWRVV»JD�GLYHU]LW»VD��$ GLYHU]LW»VW D 6KDQQRQ�:HDYHU�NÃSOHWWHO�EHFVÖOWÖN��6RXWKZRRG��������q $ � PÃWHUHV NRQ]HUY»FLÍV V]HJÃO\ NLMHOÐOÃVH� $ HJ\HV YDGIDMRN�ÃOÏ��ÃV� IÃV]NHOÏKHO\HV]HPSRQWM»EÍO��SO��IRJRO\��D�PH]ÏJD]GDV»JL�W»EO»N�V]HJÃO\HL�D�PHJKDW»UR]ÍDN��$�NRQ]HU�Y»FLÍV V]HJÃO\ FÃOMD� KRJ\ D JDERQDW»EO»N ���»Q PHJWDUWVXN D NÃWV]LNÕ J\RPRNDW ÃV D]Ç]HOWO»EÔ IDXQ»MXNDW �%RDWPDQÃV:LOVRQ� ������$] LURGDORPEDQ MDYDVROW �PÃWHUHVPÕ�YHOÃVEÏO NLYRQW W»EODV]HJÃO\ WÃUNÃSL PHJMHOHQÇWÃVH� YDODPLQW D] H]»OWDO NLHVÏ WHUÖOHW DU»�Q\»QDN PHJ»OODSÇW»VD D SXIIHUHOÃV PÕYHOHWÃYHO �YDODPLO\HQ YRQDODV REMHNWXP � YDJ\ �ROGDO»Q PHJKDW»UR]RWW V]ÃOHVVÃJÕ V»Y NLMHOÐOÃVH� PHJROGKDWÍ� $ W»EO»N HUHGHWL ÃV D SXI�IHUHOÃV XW»QL WHUÖOHWÃQHN DU»Q\D ÃV D W»EOD DODNM»QDN LVPHUHWÃEHQPHJKDW»UR]KDWÍDND]RND W»EO»N� DPHO\HNUH ÃUGHPHV YDJ\ QHP ÃUGHPHV �NLV WHUÖOHW YDJ\ oQDGU»JV]ÇM SDUFHOODp���PÃWHUHV�W»EODV]HJÃO\W�WHUYH]QL�q $YDGIDMRN »OWDO KDV]Q»OKDWÍ WHUÖOHW EHFVOÃVH�$]�DODSWÃUNÃSUÏO�OHY»ORJDWWXN�D]RNDW�D�QHPPH]ÏJD]GDV»JL WHUÖOHWHNHW� DPHO\HN D YDGIDMRNQDN W»SO»ONR]Í ÃV EÔYÍKHO\HW� ÃOÏKHO\HWEL]WRVÇWDQDN� ,GH VRUROWXN D] HUGÏIROWRNDW� HUGÏV»YRNDW�J\HS WHUÖOHWHNHW� D J\HS� V»V »OWDOV]HJÃO\H]HWW�FVDWRUQ»NDW��YDODPLQW�D�IÐOGXWDNDW��DPHO\HNHWJ\HS� ÃV J\RPV»YRN�V]HJÃ�O\H]QHN� $] ÇJ\ PHJNDSRWW�YDOÍEDQ�ÃOÏKHO\QHN�WHNLQWKHWÏ�REMHNWXPRNDW�YDGIDMRQNÃQWY»OWR]ÍPÃUHWÕ PR]J»VNÐU]HW VXJ»UUDO �U�� PDMG HQQHN NÃWV]HUHVÃYHO ��U� PHJSXIIHUHOYHO»WKDWÍDND]RN D WHUÖOHWHN� DPHO\HNHW D] »OODWRN IHOWÃWHOH]KHWÎHQKDV]Q»OKDWQDN�$ I»F»Q�D IRJRO\ ÃV DPH]HL Q\ÔOPR]J»VNÐU]HWÃUHYRQDWNR]Í DGDWRNDW D] LURGDORPEÍOJ\ÕMWÐWWÖNÐVV]H�ÃV�D�PR]J»VNÐU]HW�U»GLXV]RNDW�H]HN�DODSM»Q�V]»PÇWRWWXN�����W»EO»]DW��$] DGDWJ\ÕMWÃV� DGDWIHOGROJR]»V ÃV HJ\HV HOHP]ÃVL HOM»U»VRN UÃV]OHWHLW /HKRF]NL ������W»UJ\DOMD�
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���WÃUNÃS� $�WHUÖOHW�WHUPÃV]HWHV�YHJHW»FLÍMD�ÃV�PH]ÏJD]GDV»JL�NXOWÔU»L�������0DS��� 1DWXUDO�YHJHWDWLRQ�DQG�DJULFXOWXUDO�ILHOG�XVH�SDWWHUQ�LQ�����

)DM 0R]J»VNÐU]HW��KRPH�UDQJH� 0R]J»VNÐU]HW�VXJDUD )RUU»VPH]HL�Q\ÔO �����KD ����P .RY»FV�ÃV�%Ô]D������I»F»Q ����KD ����P +LOO�ÃV�5REHUWVRQ������IRJRO\ ����KD ���P +LOO�ÃV�5DQGV�������'ÐULQJ�ÃV�+HOIULFK���������W»EO»]DW� $�I»F»Q��IRJRO\�ÃV�D�PH]HL�Q\ÔO�PR]J»VNÐU]HW�U»GLXV]D7DEOH��� 7KH�UDGLXV�RI�KRPH�UDQJH�RI�WKH�SKHDVDQW��SDUWULGJH��DQG�EURZQ�KDUH
$]�DGDWRN$] DODSWÃUNÃSHONÃV]ÇWÃVÃKH]D0DNÍL.ÐU]HWL )ÐOGKLYDWDO»OWDO UHQGHONH]ÃVÖQNUHERFV»WRWW GL�JLW»OLV�IRUP»EDQ�OÃYÏ�NDWDV]WHUL�WÃUNÃSHW�KDV]Q»OWXN��$�GLJLW»OLV�NDWDV]WHUL�WÃUNÃS�IÃOLJ�NÃV]»OODSRWD PLDWW D]W NÃ]]HO� HVHWOHJHV ÔMUDGLJLWDOL]»O»VVDO NHOOHWW NLMDYÇWDQL� D�IÐOGKLYDWDO�SDSÇUNDWDV]WHUL�WÃUNÃSHL�ÃV����������PÃUHWDU»Q\Ô�(275�V]HOYÃQ\HN�DODSM»Q�
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���WÃUNÃS� $�WHUÖOHW�IÐOGKDV]Q»ODWL�WÃUNÃSH������EHQ0DS��� 7KH�DJULFXOWXUDO�ILHOG�XVH�SDWWHUQ�LQ�����

$�WÃQ\OHJHV�PH]ÏJD]GDV»JL�W»EODVWUXNWÔUD�»EU»]RO»V»KR]��YDODPLQW�D�WHUPHV]WHWW�QÐYÃQ\NXOWÔUDPHJ»OODSÇW»V»KR]�D�WHUPHOÎV]ÐYHWNH]HW�W»EODWÐU]VNÐQ\YÃW��W»EO»VÇW»VL�WÃUNÃSÃW��YHWÃVV]HUNH]HWÃWKDV]Q»OWXN�$] �� WÃUNÃS D] HOÎEELHN DODSM»Q D WHUÖOHWHQ WDO»OKDWÍ WHUPÃV]HWHV YHJHW»FLÍW ÃV D]ÐVV]HV PH]ÏJD]GDV»JL NXOWÔU»W »EU»]ROMD D ����� ÃYL »OODSRW V]HULQW� $ �� WÃUNÃS D] ����� ÃYLW»EO»VÇW»VL WÃUNÃSHWPXWDWMD�PHO\ DODSM»Q NLWÕQLN� KRJ\ D SULYDWL]»FLÍWPHJHOÎ]ÎHQ VRNNDO NH�YHVHEE�WHUPHV]WHWW�QÐYÃQ\IDM�YROW�D�WHUÖOHWHQ�

(UHGPÃQ\HN�ÃV�ÃUWÃNHOÃV
£OÎKHO\�GLYHU]LW»V$PH]ÏJD]GDV»JL NXOWÔU»N GLYHU]LW»V»W D W»EO»N WHUÖOHWH ÃV GDUDEV]»PDDODSM»Q V]»PÇWRWWXN NL��� W»EO»]DW�� $PÇJ D] �����HV DGDWRN DODSM»Q D GLYHU]LW»V ÃUWÃNHN D�W»EO»N�GDUDEV]»P»YDO�+ ������ÃV�WHUÖOHWÖNNHO��+ ������V]»PROYD�LV�DODFVRQ\DN��DGGLJ�D]������DV�ÃYEHQ�D�W»EO»NGDUDEV]»PD�+ ����� ÃV D WHUÖOHWÖN �+ ����� DODSM»Q LV MÍYDOPDJDVDEEÃUWÃNHW NDSWXQN�$ GL�YHU]LW»VÃUWÃNHNEHQEHNÐYHWNH]HWWQÐYHNHGÃVHJ\ÃUWHOPÕHQPXWDWMD D IÐOGSULYDWL]»FLÍKDW»V»W�
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$���PÃWHUHV�NRQ]HUY»FLÍV�V]HJÃO\$ � PÃWHUHV NRQ]HUY»FLÍV V]HJÃO\ WHUÖOHWÃQHN D] HJ\HV W»EO»N WHOMHV WHUÖOHWÃKH] PÃUW DU»Q\»WD] ���»EUD PXWDWMD��-ÍO�O»WKDWÍ��KRJ\�D����RV�V]HJÃO\DU»Q\W�D�������KD�RV�W»EO»NQ»O�OHKHWEL]WRVÇWDQL�$]HQQÃONLVHEE WHUÖOHWÕ W»EO»NHVHWÃEHQDQÃJ\ROGDOL V]HJÃO\P»U QDJ\REE WHUÖOHW�YHV]WHVÃJHWHUHGPÃQ\H]ÃV D ���RVDU»Q\WD ����KHNW»URVW»EODPÃUHWLJNÃWROGDOL V]HJÃO\HNNHOLV EL]WRVÇWDQL OHKHW� $] � KD�Q»O NLVHEE WHUÖOHWÕ W»EO»N HVHWÃEHQ D V]HJÃO\�NLDODNÇW»V»UD�P»UQLQFV OHKHWÏVÃJ�$ QDJ\REE WHUÖOHWÕ W»EO»NQ»O YLV]RQW D NÇY»QW HUHGPÃQ\ HOÃUÃVÃKH] D V]HJÃO\V]ÃOHVVÃJÃQHNQÐYHOÃVH OHQQH V]ÖNVÃJHV� §J\ SO� HJ\ �� KD�RV W»EO»Q»O D �� PÃWHUHV V]HJÃOO\HOÃUKHWÎ�HO�D����RV�DU»Q\�
$�NXOWÔUD�WÇSXVD 'DUDEV]»PD SL SLOQSL 7HUÖOHWH��KD� SL SLOQSL�����EDQEÔ]D ��� ������� �������� ������� ������� ��������NXNRULFD ��� ������� �������� ������� ������� ��������ÏV]L�»USD �� ������� �������� ������ ������� ��������WDYDV]L�»USD ��� ������� �������� ������ ������� ��������FXNRUUÃSD �� ������� �������� ������ ������� ��������YÐUÐVKDJ\PD ��� ������� �������� ������� ������� ��������NÐPÃQ\ �� ������� �������� ����� ������� ��������QDSUDIRUJÍ �� ������� �������� ������ ������� ��������IÃQ\PDJ �� ������� �������� ������ ������� ��������ERUVÍ �� ������� �������� ������ ������� ��������]ÐOGVÃJ �� ������� �������� ����� ������� ��������FLURN �� ������� �������� ����� ������� ��������UHSFH �� ������� �������� ����� ������� ��������SDSULND �� ������� �������� ������ ������� ��������OXFHUQD �� ������� �������� ������ ������� �������NHQGHU �� ������� ������� ����� ������� ��������]DE �� ������� �������� ����� ������� ��������NÐOHV �� ������� �������� ����� ������� ��������ÐVV]HVHQ ���� ��������+ ������6W ��� + ������6W ��������EHQEÔ]D �� ������� �������� ������� ������� ��������NXNRULFD �� ������� �������� ������� ������� ��������FXNRUUÃSD �� ������� �������� ������� ������� ��������YÐUÐVKDJ\PD �� ������� �������� ������ ������� ��������QDSUDIRUJÍ �� ������� �������� ������� ������� ��������OXFHUQD �� ������� �������� ������ ������� ��������NRULDQGHU �� ������� �������� ������ ������� ��������ÐVV]HVHQ ��� ��������+ ������6W ��� + ������6W ������W»EO»]DW� 'LYHU]LW»V�ÃUWÃNHN�D�W»EO»N�WHUÖOHWH�ÃV�GDUDEV]»PD�DODSM»Q7DEOH��� 'LYHUVLW\�YDOXHV�E\�WKH�DUHDV�DQG�WKH�QXPEHUV�RI�WKH�DJULFXOWXUDO�ILHOGV
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���»EUD� $���PÃWHUHV�NRQ]HU�Y»FLÍV�V]HJÃO\�ÃV�D�W»EO»NWHUÖOHWÃQHN�YLV]RQ\D
)LJXUH��� 5HODWLRQ�EHWZHHQWKH���PHWHU�ZLGH�FRQVHUYDWLRQKHDGODQGV�DQG�WKH�DUHD�RI�WKHILHOGV

$ YDOÍV W»EO»NUD YRQDWNR]Í DU»Q\RN D] oHOPÃOHWLp JÐUEH ÃUWÃNHL IHOHWW WDO»OKDWÍDN� (QQHN PD�J\DU»]DWD� KRJ\ D W»EO»N ]ÐPÃEHQ WÃJODODS YDJ\ V]DE»O\WDODQ DODNÔDN ÃV ÇJ\ D � PÃWHUHV V]H�JÃO\HN�DU»Q\D�D�QÃJ\]HW�DODNÔ�W»EO»NKR]�NÃSHVW�QDJ\REE�$ W»EO»N »WODJRV WHUÖOHWH ��� KD� D � PÃWHUHV V]HJÃO\ »WODJRV DU»Q\D D YL]VJ»ODWL WHUÖOHWHQ ������ (]HN DODSM»Q D QÃJ\ROGDOL V]HJÃO\ J\DNRUODWLPHJYDOÍVÇW»V»UD FVDN D WHUÖOHW NLV UÃV]ÃQ YDQOHKHWÏVÃJ�����WÃUNÃS��

$�YDGIDMRN�»OWDO�KDV]Q»OW�WHUÖOHW�EHFVOÃVH�OWDO»EDQ HJ\ »OODWQDN D PLQÃO NLVHEE D PR]J»VNÐU]HW LGH»OLV� PHUW HNNRU NLVHEE WHUÖOHWHQ WD�O»OMDPHJ D] ÃOHWIHOWÃWHOHLW�(] FVDN KHWHURJÃQNÐUQ\H]HWEHQ OHKHWVÃJHV� DKRO D IRUU»VRN D V]ÖN�VÃJHV�Y»OWR]DWRVV»JEDQ�»OOQDN�UHQGHOHNH]ÃVUH��§J\�SO��HJ\�EÔ]DW»EOD�NÐ]HSÃQ�NHYHVHEE�QÐYÃQ\�ÃV�URYDUIDM�WDO»OKDWÍ��PLQW�DQQDN�V]HJÃO\ÃQ�YDJ\�HVHWOHJ�HJ\�HUGÏIROWEDQ�$ WHUÖOHWHQSRWHQFL»OLVDQ�PHJIHOHOÎ�ÃOÏKHO\QHN�WHNLQWKHWÏ�UÃV]HNQHN�D�PR]J»VNÐU]HWHN�DODSM»QPHJKDW»UR]RWW NÃWV]HUHV�U»GLXVV]DO�YDOÍ�SXIIHUHOÃVH�XW»Q�NDSRWW�WHUÖOHW�PXWDWMD�D]�HJ\VÃJHVQHNWHNLQWKHWÏ ÃOÏKHO\HNHW�$PHO\ WHUÖOHWHN OHIHGHWOHQÖOPDUDGWDN� D]RNDW QDJ\ YDOÍV]ÇQÕVÃJ V]H�ULQW�QHP�KDV]Q»OM»N�D�YL]VJ»OW�YDGIDMRN��YDJ\�KD�KDV]Q»OM»N�ÃUWÃNÖN�OÃQ\HJHVHQ�J\HQJÃEE��$ YL]VJ»OW YDGIDMRN »OWDO KDV]Q»OKDWÍ WHUÖOHW QDJ\V»J»W ÃV D WHOMHV WHUÖOHWEÏO YDOÍ UÃV]HVHGÃVÃWD����W»EO»]DW PXWDWMD�
)DM $]�HJ\V]UHV�U»GLXV]�»OWDOOHIHGHWW�WHUÖOHW $�NÃWV]HUHV�U»GLXV]�»OWDO�OHIHGHWWWHUÖOHWKD � KD ��I»F»Q ������� ������ ��������� ������IRJRO\ ������� ������ ��������� ������PH]HL�Q\ÔO ��������� ������ ��������� ����������W»EO»]DW� $�YDGIDMRN�»OWDO�KDV]Q»OW�WHUÖOHW�DU»Q\D�D�WHOMHV�WHUÖOHWKH]7DEOH��� 5HODWLRQ�EHWZHHQ�WKH�WRWDO�DUHD�DQG�DUHDV�XVHG�E\�WKH�VSHFLHV
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���WÃUNÃS� $���PÃWHUHV�V]HJÃO\�DU»Q\D�D�W»EOD�WHUÖOHWÃKH]0DS��� 3URSRUWLRQ�RI�WKH���PHWHU�ZLGH�FRQVHUYDWLRQ�KHDGODQGV�WR�WKH�ILHOGV�DUHD

$ PH]HL Q\ÔO HVHWÃEHQ �QDJ\REEPR]JÃNRQ\V»J� D] HJÃV] WHUÖOHW KDV]Q»ODWD DGRWW� )»F»QQ»OD WHUÖOHW ����D HVLN D NÃWV]HUHV�U»GLXV]�»OWDO�OHKDW»UROW�WHUÖOHWHQ�NÇYÖOUH���� WÃUNÃS�� )RJRO\HVHWÃEHQ D V]HJÃO\HNKH] YDOÍ V]RURV NÐWÎGÃV PLDWW FVDN D] HJ\V]HUHV�U»GLXV]�»OWDO�OHIHGHWWWHUÖOHW�D�PHJKDW»UR]Í�

$] ÇJ\ HONÃV]ÇWHWW WÃUNÃS DODSM»Q NLMHOÐOKHWÎ� KRJ\ KRO�V]ÖNVÃJHV�EHDYDWNR]»V�D]�ÃOÏKHO\IHM�OHV]WÃV VRU»Q� +D FVDN D]�»OWDOXQN�oÃUWÃNHVp�ÃOÏKHO\QHN�WHNLQWHWW�J\HS��HUGÏ�VWE��WHUÖOHWHNUH�YDODPLQW D] XWDN V]HJÃO\ÃUH WHUYH]QHN ÃOÏKHO\IHMOHV]WÃVW� DNNRU PDUDGQDN D YDGIDMRN V]»PUDDONDOPDWODQ WHUÖOHWHN�$KKR]� KRJ\ D WHUÖOHW WHOMHV HJÃV]ÃW YDGJD]G»ONRG»VUDDONDOPDV OHJ\HQ�D WÃUNÃSHQ D NÃWV]HUHV U»GLXV] »OWDO OHIHGHWOHQ WHUÖOHWHNHQ NHOO EHDYDWNR]QL D W»EODV]HUNH]HWEH�KRJ\�LWW�D�YDG�V]»P»UD�ÃOÏKHO\�OÃWHVÖOMÐQ�
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���WÃUNÃS� $�I»F»Q�»OWDO�KDV]Q»OKDWÍ�WHUÖOHW�EHFVOÃVH0DS��� (VWLPDWLRQ�RI�WKH�DUHD�XVHG�E\�SKHDVDQW

$�PH]ÏJD]GDV»JL�W»EO»N�V]RPV]ÃGV»JL�YLV]RQ\DL$PH]ÏJD]GDV»JL W»EO»N V]RPV]ÃGV»JLYLV]RQ\DLQDNPHJ»OODSÇW»V»KR]D] HJ\HV W»EO»N ÐQPD�JXNWÍO HOWÃUÏ NXOWÔU»MÔ V]RPV]ÃGDLQDNV]»P»W HORV]WRWWXND V]RPV]ÃGRV W»EO»N GDUDEV]»P»YDO����W»EO»]DW��

$] ��HV ÃUWÃN HVHWÃQ� D]� ÐVV]HV� V]RPV]ÃGRV� W»EOD� NXOWÔU»MD� NÖOÐQEÐ]Ï�� PÇJ� H]HQ� ÃUWÃNFVÐNNHQÃVÃYHO D V]RPV]ÃGRN QÐYÃQ\IDM�IÃOHVÃJH� HJ\UH� NLVHEE� Y»OWR]DWRVV»JRW�PXWDW�� $]HUHGPÃQ\HNEÏO D]W OHKHW PHJ»OODSÇWDQL� KRJ\ D V]RPV]ÃGRN D] HVHWHN MHOHQWÏV UÃV]ÃEHQ HOWÃUÏQÐYÃQ\NXOWÔU»YDO UHQGHONH]QHN��$�V]RPV]ÃGV»JL�ÃUWÃNHN�DODSM»Q�D�WHUÖOHW�HJ\HV�UÃV]HLQHNGLYHU]LW»VD� LOOHWYH NÖOÐQEÐ]Ï YDG»V]WHUÖOHWHN PH]ÏJD]GDV»JL WHUÖOHWHLQHN GLYHU]LW»VDKDVRQOÇWKDWÍ�ÐVV]H�
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EÔ]D �� �� �� ��� ��� �� ���NXNRULFD �� �� �� �� ��� ���ÏV]L�»USD �� �� �� ��WDYDV]L�»USD �� �� �� �� ��FXNRUUÃSD �� ��YÐUÐV�KDJ\PD �� �� �� ��NÐPÃQ\ �� ��QDSUDIRUJÍ �� �� ��IÃQ\PDJ �� �� �� �� ��ERUVÍ �� ��]ÐOGVÃJ �� �� ��FLURN ��SDSULND �� �� �� ��UHSFH ��OXFHUQD �� �� �� ��NHQGHU �� ��]DE �� ��NÐOHV ��ÐVV]HVHQ �� �� �� �� �� ��� ��� ��� ��� �� ����$ �D�YL]VJ»OW�W»EO»WÍO�HOWÃUÏ�NXOWÔU»MÔ�V]RPV]ÃGRN�WÇSXV»QDN�V]»PD��GE���% �D�YL]VJ»OWW»EOD�V]RPV]ÃGDLQDN�WHOMHV�V]»PD��GE����W»EO»]DW� $�PH]ÏJD]GDV»JL�W»EO»N�V]RPV]ÃGV»J»QDN�Y»OWR]DWRVV»JD�D]�HJ\HVNDWHJÍUL»NED�WDUWR]Í�HVHWHN�V]»P»YDO�PÃUYH7DEOH��� 9DULHW\�RI�QHLJKERXUKRRGV�RI�WKH�DJULFXOWXUDO�ILHOGV�RQ�WKH�EDVLV�RIWKH�QXPEHUV�RI�FDVHV�LQ�HDFK�FDWHJRU\
.ÐYHWNH]WHWÃVHN�ÃV�MDYDVODWRN

$] »WJRQGROW ÃOÏKHO\IHMOHV]WÃVL WHUYKH] VRNUÃWÕ DGDWRN HJ\ÖWWHV NH]HOÃVÃUH YDQ V]ÖNVÃJ� (PXQN»EDQ D OHÇUÍ DGDWRN PHOOHWW NLHPHONHGÏ MHOHQWÏVÃJH YDQ D WÃUNÃSL LQIRUP»FLÍNQDN�PLQWWÃUEHOL DGDWKRUGR]ÍNQDN�$] DGDWPHQQ\LVÃJHJ\V]HUÕ� J\RUV ÃV SRQWRVNH]HOÃVÃKH]IHOWÃWOHQÖOV]»PÇWÍJÃSHV�PÍGV]HUHNUH��LQIRUP»FLÍV�UHQGV]HUHNUH�YDQ�V]ÖNVÃJ��$�KDJ\RP»Q\RV�UHQGV]HUHND]RQEDQ QHP NÃSHVHN D WÃUEHOL ÃV OHÇUÍ LQIRUP»FLÍN HJ\ÖWWHV NH]HOÃVÃUH� (]ÃUW FÃOV]HUÕ�DWÃULQIRUPDWLN»W� LOOHWYH HQQHN HV]NÐ]HLW� D )ÐOGUDM]L ,QIRUP»FLÍV5HQGV]HUHNHW IHOKDV]Q»OQL D]LO\HQ�NÃUGÃVHN�PHJROG»VD�VRU»Q�
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0HJIHOHOÏ DGDWJ\ÕMWÃV XW»Q D WHUÖOHWUÏO NÖOÐQEÐ]ÏPÃUHWDU»Q\Ô WÃUNÃSHNHW NÃV]ÇWKHWÖQN� HVHW�OHJHVHQNLHPHOYHHJ\�HJ\ÃUGHNHVHEEUÃV]W�/HKHWÏVÃJÖQNYDQNÖOÐQEÐ]ÏHOHP]ÃVHNHOYÃJ]Ã�VÃUH�ÃV�D]RN�PHJMHOHQÇWÃVÃUH�WÃUNÃSL�LOOHWYH�OHÇUÍ��SO���W»EO»]DW��IRUP»EDQ�$�IÐOGUDM]L�LQIRUP»FLÍV�UHQGV]HUHN�VHJÇWVÃJÃYHO�D]�DO»EEL�IHODGDWRNDW�WXGWXN�HOYÃJH]QL�q $ WÐEE IRUU»VEÍO V]»UPD]ÍDGDWRNÐVV]HYRQWNH]HOÃVÃYHO HONÃV]ÇWHWWÖN D NXOWÔUDWÇSXVRNDWEHPXWDWÍ�WÃUNÃSHW��DPHO\�D�PXQN»QN�DODSM»XO�V]ROJ»OW�q °VV]H WXGWXN KDVRQOÇWDQL D WHUÖOHW MHOHQOHJL ÃV WÇ] ÃYYHO H]HOÏWWL »OODSRW»W� $ SULYDWL]»FLÍHOÏWWL W»EODV]HUNH]HWHWD MHOHQOHJLYHOÐVV]HYHWYH MÍO O»WKDWÍDND Y»OWR]»VRN� DPHO\HND WÃU�NÃSHN�PHOOHWW�D�GLYHU]LW»V�LQGH[HN�DODSM»Q�LV�V]HPEHWÕQÏHN�q $ � PÃWHUHV NRQ]HUY»FLÍV V]HJÃO\ NLDODNÇW»V»Q»O D W»EO»N DODNM»QDN EHIRO\»VROÍ KDW»V»WLV ILJ\HOHPEH OHKHW YHQQL D WÃULQIRUPDWLNDVHJÇWVÃJÃYHO�(UHGPÃQ\NÃQWPHJNDSWXN�KRJ\PHO\LN�W»EOD�HVHWÃQ�ÃUGHPHV�OHKHWVÃJHV�D�NRQ]HUY»FLÍV�V]HJÃO\�OÃWUHKR]»VD�q $ YDGIDMRN�PR]J»VNÐU]HWÃQHN�LVPHUHWÃEHQ�OHKDW»UROKDWÍND] oÃUWÃNHVp ÃOÏKHO\HN ÃV D]HJ\HV YDGIDMRN »OWDO QDJ\ YDOÍV]ÇQÕVÃJ V]HULQW NHYÃVEÃ KDV]Q»OW�DONDOPDV WHUÖOHWUÃV]HN�3XIIHU]ÍQ»N DONDOPD]»V»YDO MÍO O»WKDWÍDN D]RN D KHO\HN� DPHO\HN D YDGIDMRN ÃOHWWHUÃQNÇYÖOUH HVQHN� ÃV DPHO\HNHQNLHPHOW MHOHQWÏVÃJH OHKHW D] ÃOÏKHO\IHMOHV]WÃVQHN�ÃOÏKHO\OÃ�WHVÇWÃVQHN��(]]HO�HOÃUKHWMÖN��KRJ\�D�YDG»V]WHUÖOHW�PLQÃO�QDJ\REE�UÃV]ÃW� WHNLQWKHVVÖNYDGJD]G»ONRG»VUD�WÃQ\OHJHVHQ�DONDOPDVQDN�q $ GLYHU]LW»V LQGH[HN PHOOHWW D W»EO»N V]RPV]ÃGV»JL ÃUWÃNHL DODSM»Q OHKHWÏVÃJ YDQ NÖOÐQ�EÐ]Ï WHUÖOHWHN�Y»OWR]DWRVV»J»QDN�ÐVV]HKDVRQOÇW»V»UD��HVHWOHJ�D�W»EO»N�YHWÃVWHUYHLQHN�D�YDGÃUGHNÃEHQ�YDOÍ�EHIRO\»VRO»V»UD�$] LWW EHPXWDWRWW HUHGPÃQ\HNFVXS»Q QÃK»Q\RO\DQ ÃOÏKHO\IHMOHV]WÃVLNÃUGÃVPHJY»ODV]RO»V»�QDN OHKHWÏVÃJÃW PXWDWW»N EH� DPHO\HNKH] D WÃUEHOL LQIRUP»FLÍN QÃONÖOÐ]KHWHWOHQHN�� (]HNPHOOHWW WHUPÃV]HWHVHQ VRN HJ\ÃE� D] »OODWRN ÃV ÃOÏKHO\ÖN YLV]RQ\»QDN MDYÇW»V»W PHJDODSR]RW�WDEE»�WHYÏ�HOHP]ÃV�LV�HOYÃJH]KHWÏ�D�IÐOGUDM]L�LQIRUP»FLÍV�UHQGV]HUHN�VHJÇWVÃJÃYHO�$ WÃULQIRUPDWLND�PLQW HV]NÐ] VHJÇWVÃJHW Q\ÔMWKDW D] ÃOÏKHO\IHMOHV]WÃVEHQ�HQQHN D]RQEDQ IHO�WÃWHOH� KRJ\ HJ\�HJ\ NÃUGÃVEHQ D�PHJIHOHOÏ�NXWDW»VRN�HUHGPÃQ\HL�UHQGHONH]ÃVUH�»OOMDQDN�$PH]ÏJD]GDV»JL PÕYHOÃV DODWW »OOÍ WHUÖOHWHN ÃUWÃNHOÃVÃEHQ� QDJ\� MHOHQWÏVÃJH� YDQ�� D]� HJ\HVYDGIDMRN��HJ\HV�QÐYÃQ\NXOWÔU»NKR]�YDOÍ�YLV]RQ\D��SUHIHUHQFLD��LVPHUHWÃQHN��,O\HQ�MHOOHJÕ�DGD�WRNDW NÐ]OÏ V]DNLURGDOPL IRUU»V D]RQEDQ DOLJ WDO»OKDWÍ� 6]ÖNVÃJ OHQQH WRY»EE» HJ\ RO\DQ ÃOÏ�KHO\RV]W»O\R]»VLUHQGV]HUUH�DPHO\QXPHULNXVIRUP»EDQPLQÏVÇWHQÃ�D�YDGIDMRN�ÃV�D�WHUPHV]WHWWQÐYÃQ\IDMRN YLV]RQ\»W��1HP�HOÃJ�HJ\�HJ\�WHUÖOHWHQ�HOYÃJ]HWW�YL]VJ»ODW��D]�H]W�FÃO]Í�NXWDW»�VRNDW NÖOÐQEÐ]Ï ÃOÏKHO\WÇSXV�NRPELQ»FLÍNEDQ�NHOO�HOYÃJH]QL��DKKR]��KRJ\�D�NDSRWW�ÃUWÃNHND�YDGIDMRN�WÃQ\OHJHV�SUHIHUHQFL»M»W�YDJ\�HONHUÖOÃVÃW�WÖNUÐ]]ÃN�
+LYDWNR]»VRN

%RDWPDQ� 1� '� ÃV :LOVRQ� 3� -� �������� )LHOG� HGJH�PDQDJHPHQW� IRU� JDPH� DQG�ZLOGOLIHFRQVHUYDWLRQ��$VSHFWV�RI�$SSOLHG�%LRORJ\�����������&V»Q\L 6� ������� 9DG»OORP»Q\RN GLQDPLN»MD ÃV KDV]QRVÇW»VD� 6]DNPÃUQÐNL MHJ\]HW� *$7(�*ÐGÐOOÏ'HWUHNÏL �� ÃV 6]DEÍ *\� ������� %HYH]HWÃV D WÃULQIRUPDWLN»ED� 1HP]HWL 7DQNÐQ\YNLDGÍ�%XGDSHVW
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'ÐULQJ� 9� ÃV +HOIULFK� 5� ������� (UJHEQLVVH XQG (UIDKUXQJHQ EHL GHU ,QGLYLGXDOPDUNLHUXQJYRQ�5HEKÖKQHUQ��&RPPRQ�3DUWULGJH�,QWHUQDWLRQDO�6\PS���3ROODQG��m������������S�(65, �����D�� $UF�,QIR 8VHUnV *XLGH� (QYLURQPHQWDO 6\VWHP�5HVHDUFK�,QVWLWXWH��5HGODQGV�&$(65, �����E�� 60/ 8VHUnV *XLGH� (QYLURQPHQWDO 6\VWHP 5HVHDUFK ,QVWLWXWH� 5HGODQGV� &$+DUN»Q\LQÃ�6]ÃNHO\�=V����������7ÃULQIRUPDWLND��(J\HWHPL�MHJ\]HW��*$7(��*ÐGÐOOÏ+LOO� '�$� ÃV 5DQGV� 0�5�:����������7KH�HFRORJ\�DQG�WKH�DGDSWLELOLW\�RI�WKH�3KHDVDQW�DQG*UH\ 3DUWULGJH LQ UHODWLRQ�WR�FKDQJLQJ�ODQG�XVH�LQ�%ULWDLQ��3URFHHGLQJ�RI�WKH�UG 6\PS�:RUOG�3KHDVDQW�$VV���7KDLODQG+LOO� '�$�ÃV 5REHUWVRQ� 3� ������� 7KH�3KHDVDQW��(FRORJ\��0DQDJHPHQW�DQG�&RQVHUYDWLRQ�%63�3URIHVVLRQDO�%RRNV��2[IRUG.ROO»Q\L�/��ÃV�3UDMF]HU�7����������7ÃULQIRUPDWLND�D�J\DNRUODWEDQ��*HR*URXS�%W���%XGDSHVW.RY»FV *\� ÃV�%Ô]D�&V����������$�PH]HL�Q\ÔO�PR]J»VNÐU]HWÃQHN�MHOOHP]ÏL�HJ\�HUGÏVÖOW�ÃVHJ\�LQWHQ]ÇYHQ�PÕYHOW�PH]ÏJD]GDV»JL�ÃOÏKHO\HQ��9DGELROÍJLD����������/HKRF]NL 5����������)ÐOGUDM]L�LQIRUP»FLÍV�UHQGV]HUHN�DONDOPD]»VD�D]�ÃOÏKHO\IHMOHV]WÃVEHQ�6]DNGROJR]DW��*$7(�9DGELROÍJLDL�ÃV�9DGJD]G»ONRG»VL�7DQV]ÃN��*ÐGÐOOÏ0DJXLUH� '� -� ������� *HRJUDSKLFDO ,QIRUPDWLRQ 6\VWHP� SULQFLSOHV DQG DSSOLFDWLRQ�/RQJPDQ��/RQGRQ0ROQ»U =V� ������� 3LWYDURVL SXV]W»N ÃV NÐUQ\ÃNÖN YHJHW»FLÍ ÃV W»MWÐUWÃQHWH� NÐ]ÃSNRUWÍOQDSMDLQNLJ��1DWXUD�%ÃNÃVLHQVLV����������3DS�9»U\ �� ������� $ IÐOGUDM]L LQIRUP»FLÍV UHQGV]HUHNUÏO�*HRGÃ]LD ÃV .DUWRJU»ILD� �� �������5LWWHU'� �������)ÐOGUDM]L LQIRUP»FLÔVUHQGV]HUHNDONDOPD]»VDD]2UV]»JRV9DGJD]G»ONRG»VL$GDWW»U IHMOHV]WÃVÃEHQ��6]DNGROJR]DW��*$7(�9DGELROÍJLDL�ÃV�9DGJD]G»ONRG»VL�7DQV]ÃN�*ÐGÐOOÏ6RXWKZRRG� 7�5�(�� ��������°NROÍJLDL�PÍGV]HUHN� �� NÖOÐQÐV� WHNLQWHWWHO� D� URYDUSRSXO»FLÍNWDQXOP»Q\R]»V»UD��0H]ÏJD]GDV»JL�.LDGÍ��%XGDSHVW
6XPPDU\

$SSOLFDWLRQ�RI�*,6�LQ�ZLOGOLIH�KDELWDW�GHYHORSPHQW�SODQQLQJ
,Q +XQJDU\ VRPH WZR�WKLUGV RI WKH ODQGV DUH�XVHG�IRU�DJULFXOWXUDO�SURGXFWLRQ��,Q�WKHVH�DUHDV�KDELWDWFRQVHUYDWLRQDQG GHYHORSPHQWDUH HVVHQWLDO SDUWV RI ZLOGOLIH PDQDJHPHQW�7KLV PHDQV WKDW DJULFXOWXUDOILHOG VWUXFWXUHV DQG ZRUNLQJ PHWKRGV� KDYH� WR� EH� PRGLILHG� DFFRUGLQJ� WR� ZLOGOLIH� QHHGV�� +DELWDWGHYHORSPHQWSODQV UHTXLUH WKH XVH DQG DQDO\VHV RI YDULRXV GDWD VRXUFHV DQG *,6 WHFKQRORJ\FDQ KDQGOHWKHVH NLQGV�RI�VSDWLDO�DQG�GHVFULSWLYHLQIRUPDWLRQ� 7KLV SDSHU VKRZV WKH RSSRUWXQLWLHV RI *,6 LQ VRPHHOHPHQWVRI KDELWDW GHYHORSPHQWSODQQLQJ�([DPSOHV LQFOXGH WKH FRPSDULVRQRI ODQG XVH LQIRUPDWLRQLQGLIIHUHQW SHULRGV� HYDOXDWLRQ RI ODQGVFDSH GLYHUVLW\ FKDQJHV� SODQQLQJ RI FRQVHUYDWLRQ�KHDGODQGV��DQGVHOHFWLRQ�RI�VLWHV�IRU�KDELWDW�GHYHORSPHQW���1HZ�WHFKQLTXHV�OLNH�*,6�FDQ�HIIHFWLYHO\�LPSURYH�SODQQLQJDQG DQDO\VLV LQ ZLOGOLIH PDQDJHPHQW� EXW WKLV QHHGV�EHWWHU�VSDWLDO�LQIRUPDWLRQ�PDSV� DQG GDWDEDVHV RIVFLHQWLILF�DQG�PDQDJHPHQW�LQIRUPDWLRQ�






