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ZLWK�WKDW�RI�WKH�PXFK�\RXQJHU�1RUWK�$PHULFDQ�GHVHUWV�ZKHUH�QXWULHQWV�DUH�GHHSHU�DQG�WKXV�PRUH�SURWHFWHG
DJDLQVW�HURVLRQ��7KH�UHVXOW�LQ�DULG�$XVWUDOLD�LV�DEUXSW�FKDQJHV�LQ�VRLO�W\SH��5XQ�RQ�DUHDV�DUH�KLJK�DQG�UXQRII
DUHDV�ORZ�LQ�QXWULHQWV�DQG�VRLO�PRLVWXUH�FRQWHQW��7KH�IODWQHVV�RI�WKH�ODQGVFDSH��ZKLFK�DSSHDUV�VWULNLQJO\
KRPRJHQRXV�WR�KXPDQ�REVHUYHUV��DFWXDOO\�FRQWULEXWHV�WR�WKH�ILQH�PRVDLF�RI�GLIIHUHQWLDWHG�VRLO�DQG��LQ�WXUQ�
YHJHWDWLRQ�W\SH��7KXV��VRLOV�DUH�PRUH�SURQH�WR�HURVLRQ�DQG�WKH�VSDWLDOO\�FRPSOH[�KDELWDWV�DUH�PRUH�YXOQHUDEOH�WR
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/LQNV��*HW�LW�DW�'XNH 
)XOO�WH[W���$VKHV�WR�DVKHV��GXVW�WR�GXVW���RXU�SURYHUELDO�EOHVVLQJ��RXU�LQYRFDWLRQ�RI�VSHFLHV�GHDWK��ULQJV�ORXGO\�LQ
WKH�HDUV�RI�$XVWUDOLD
V�EXVKODQG�PDUVXSLDOV��)RU�WKH�QRUWKHUQ�KDLU\�QRVHG�ZRPEDW��/DVLRUKLQXV�NUHIIWLL���DV�IRU
PDQ\�PDUVXSLDOV��WKH�FRPELQDWLRQ�RI�D�IUDJLOH��DULG�HFRV\VWHP��ODQG�DOWHUDWLRQV�E\�(XURSHDQV��LJQRUDQFH�RI
EDVLF�ELRORJ\��DQG�D�ODFN�RI�FRQVHUYDWLRQ�HIIRUWV��KDV�OHG�WKH�VSHFLHV�WRZDUGV�H[WLQFWLRQ���
7KH�QRUWKHUQ�KDLU\�QRVHG�ZRPEDW�LV�RQH�RI�WKH�PRVW�HQGDQJHUHG�PDPPDOV�LQ�WKH�ZRUOG��ZLWK�DSSUR[LPDWHO\
VHYHQW\�LQGLYLGXDOV�FRPSULVLQJ�D�VLQJOH�SRSXODWLRQ�LQ�(SSLQJ�)RUHVW��4XHHQVODQG��7KLV�SRSXODWLRQ�LQFUHDVHG
IURP�LWV������VL]H�RI�������LQGLYLGXDOV�DV�D�UHVXOW�RI�FDWWOH�H[FOXVLRQ��$Q�XQGHUIXQGHG�SURMHFW�LV�XQGHUZD\�WR
PRQLWRU�WKH�SRSXODWLRQ�E\�UXQQLQJ�JHQHWLF�SURILOHV�RQ�KDLUV�OHIW�DW�EXUURZ�HQWUDQFHV��DQG�WR�XQGHUVWDQG�IHHGLQJ
HFRORJ\�DQG�SRSXODWLRQ�ELRORJ\��&RQVHUYDWLRQ�HIIRUWV��KRZHYHU��DUH�KDPSHUHG�E\�D�VORZ��UDLQ�GHSHQGHQW
UHSURGXFWLYH�UDWH��DQG�LQFUHDVHG�H[WLQFWLRQ�ULVN�GXH�WR�JHQHWLF�ERWWOHQHFN���
7KH�VRXWKHUQ�KDLU\�QRVHG�ZRPEDW�/DVLRUKLQXV�ODWLIURQV�LQKDELWV�VRXWKHUQ�$XVWUDOLD��$OWKRXJK�WKLV�VSHFLHV
VXIIHUV�IURP�VHYHUH�KDELWDW�ORVV��LW�LV�QRW�\HW�HQGDQJHUHG��7KH�FRPPRQ�ZRPEDW�9RPEDWXV�XUVLQXV��KDV�D�ZLGH
GLVWULEXWLRQ�DFURVV�HDVWHUQ�$XVWUDOLD�DQG�7DVPDQLD���
:RPEDWV�����SRXQG�PDUVXSLDOV�ZKRVH�FORVHVW�UHODWLYH�LV�WKH�NRDOD��DUH�XQLTXH�LQ�WKDW�WKH\�IRUP�FOXVWHUV�RI
EXUURZV��FDOOHG�ZDUUHQV��GHVSLWH�DFWLYH�DYRLGDQFH�RI�HDFK�RWKHU��NLQGD�OLNH�\RX�FLW\�IRON���6WXG\�RI�WKH
EHKDYLRUDO�DQG�HYROXWLRQDU\�EDVLV�RI�WKLV�DV�ZHOO�DV�RWKHU�NH\�FRQVHUYDWLRQ�SDUDPHWHUV�LV�GLIILFXOW�EHFDXVH��OLNH
W\SLFDO�PDUVXSLDOV��WKH\�DUH�QRFWXUQDO��$QG�P\VWHULRXV��7KH�RQO\�KXPDQV�OXFN\�HQRXJK�WR�VHH�WKHP�DUH
$ERULJLQHV�ZKR�KXQW�WKHP�IRU�IRRG�DQG�IDUPHUV�UDQFKHUV�ZKR�NQRFN�WKHP�RII�WR�SODFDWH�ZRPEDW�QLJKWPDUHV�
:RPEDWV�DOOHJHGO\�EXOOGR]H�WKHLU�ZD\�WKURXJK�IHQFHV�DQG�EXLOG�OHJ�EUHDNLQJ�ERRE\�WUDSV�IRU�FDWWOH���$OO�WKLV�LV
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ODUJHO\�GXH�WR�KDELWDW�DOWHUDWLRQ��:KHQ�(XURSHDQV�DUULYHG�����\HDUV�DJR��WHQ�SHUFHQW�RI�$XVWUDOLD�ZDV�IRUHVWHG
DQG����SHUFHQW�ZRRGHG��1RZ����SHUFHQW�RI�UDLQIRUHVWV�DQG����SHUFHQW�RI�ZRRGODQGV�KDYH�EHHQ�FOHDUHG��7D[
LQFHQWLYHV�IRU�FOHDULQJ�ZHUH�UHPRYHG�RQO\�LQ�������,Q�DGGLWLRQ�WR�(QJOLVK�LGHDV�RI�ODQG�XVH��(XURSHDQV�VDLOHG
ZLWK�DOLHQ�IORUD�DQG�IDXQD�RQ�WKHLU�DUN��0DPPDOLDQ�H[RWLFV�LQFOXGH�SLJ��EXIIDOR��JRDW��KRUVH��FDPHO��UDEELW��IR[�
FDW��GRJ��DQG�WKH�XELTXLWRXV�VKHHS�DQG�FRZ��*UD]LQJ�LV�WKH�PDLQ�ODQG�XVH�IRU�RYHU����SHUFHQW�RI�$XVWUDOLD�
DPRXQWLQJ�WR�DSSUR[LPDWHO\����PLOOLRQ�VKHHS�DQG����PLOOLRQ�FDWWOH��WZLFH�WKH�QXPEHU�RI�KXPDQV���7ZR�WKLUGV�RI
$XVWUDOLD�LV�DULG�DQG�VHPL�DULG��KDOI�RI�WKLV�LV�JUD]HG���
5DEELWV�DUH�VRPH�RI�WKH�0DUVXSLDO�KHUELYRUHV
�PRVW�VHULRXV�FRPSHWLWRUV��'HVSLWH�D�QDWLRQZLGH��QRQ�QDWLYH
UDEELW�DQG�GRPHVWLF�FDW�HUDGLFDWLRQ�SURJUDP�LQFOXGLQJ��%LOELHV�1RW�%XQQLHV��JURXSV�DQG�SXEOLF�HGXFDWLRQ�ZLWK
FKRFRODWH��(DVWHU�%LOELHV���WKH�UDEELWV�NHHS�PXOWLSO\LQJ�OLNH��ZHOO��UDEELWV��>%LOELH�LV�WKH�FROORTXLDO�WHUP�IRU
ZRPEDWV�@�,QWURGXFHG�FDUQLYRUHV��VXFK�DV�GRPHVWLF�FDWV��KDYH�KDG�D�ILHOG�GD\�PXQFKLQJ�QDWLYH�VSHFLHV
EHFDXVH�PDUVXSLDOV�KDYH�HYROYHG�ZLWK�IHZ�SUHGDWRUV���%HVW�&DW�LV�D�)ODW�&DW��LV�D�SRSXODU�ORFDO�VORJDQ���
/DQG�XVH�SUDFWLFHV�RYHU�WKH�ODVW�����\HDUV�KDYH�UHVXOWHG�LQ�KDELWDW�ORVV�DQG�KDELWDW�DOWHUDWLRQ�VXFK�DV�FKDQJHV
LQ�VRLO�VDOLQLW\��WRSVRLO�ORVV�WKURXJK�ZLQG�HURVLRQ��QXWULHQW�GHSOHWLRQ��DFLGLILFDWLRQ��DQG�VRLO�VWUXFWXUDO�GHFOLQH�
2QH�ILIWK�RI�$XVWUDOLD�VXIIHUV�IURP�KXPDQ�LQGXFHG�VRLO�VDOLQLW\�ZKLFK�LQ�VRPH�DUHDV�LV�IRUFLQJ�IDUPHUV�DQG
UDQFKHUV�WR�DEDQGRQ�WKHLU�ODQG�DQG�OHDVHV��2WKHU�DOWHUDWLRQV�DUH�FKDQJHV�LQ�SODQW�DQG�DQLPDO�FRPPXQLWLHV�GXH
WR�WKH�LQYDVLRQ�RI�H[RWLFV��$�WKLUG�W\SH�RI�DOWHUDWLRQ�LV�D�IXQFWLRQ�RI�GLIIHUHQW�ILUH�UHJLPHV��7KH�VPDOO�EXUQV�WKDW
ZHUH�HPSOR\HG�E\�$ERULJLQHV�KDYH�EHHQ�UHSODFHG�E\�ODUJH�DQG�LQIUHTXHQW�OLJKWQLQJ�FDXVHG�ILUHV��7KLV�
VXSSOHPHQWHG�E\�JUD]LQJ��KDV�PDGH�WKH�ILQH�PRVDLF�RI�SODQW�FRPPXQLWLHV�WKDW�FRPSULVH�DULG�DQG�VHPL�DULG
DUHDV�PRUH�KRPRJHQRXV�EHFDXVH�HSKHPHUDO�SODQW�HVWDEOLVKPHQW�DQG�QXWULHQW�F\FOLQJ�DUH�LQKLELWHG��SHUHQQLDO
YHJHWDWLRQ�SUHGRPLQDWHV�XQWLO�WKH�QH[W�UDUH�ILUH���
7KH�UHVXOWV�RI�ODQG�XVH�SUDFWLFHV�LQ�DULG�$XVWUDOLD�DUH�SDUWLFXODUO\�GUDPDWLF�EHFDXVH�RI�D�VXLWH�RI�HQYLURQPHQWDO
FKDUDFWHULVWLFV��7KH�$XVWUDOLDQ�FRQWLQHQW�LV�DQFLHQW��DURXQG�����PLOOLRQ�\HDUV�ROG��DQG�YHU\�SRRU�LQ�QXWULHQWV�
6SRUDGLF�KHDY\�UDLQV�OHDG�WR�D�KLJK�GHJUHH�RI�VRLO�VRUWLQJ��3KRVSKRURXV�DQG�QLWURJHQ�OHYHOV�DUH�OHVV�WKDQ�KDOI�RI
WKDW�RI�RWKHU�GHVHUWV�DURXQG�WKH�JOREH�DQG�WHQG�WR�EH�LQ�WKH�XSSHU�ILYH�WR�WHQ�FHQWLPHWHUV�RI�VRLO��7KLV�FRQWUDVWV
ZLWK�WKDW�RI�WKH�PXFK�\RXQJHU�1RUWK�$PHULFDQ�GHVHUWV�ZKHUH�QXWULHQWV�DUH�GHHSHU�DQG�WKXV�PRUH�SURWHFWHG
DJDLQVW�HURVLRQ��7KH�UHVXOW�LQ�DULG�$XVWUDOLD�LV�DEUXSW�FKDQJHV�LQ�VRLO�W\SH��5XQ�RQ�DUHDV�DUH�KLJK�DQG�UXQRII
DUHDV�ORZ�LQ�QXWULHQWV�DQG�VRLO�PRLVWXUH�FRQWHQW��7KH�IODWQHVV�RI�WKH�ODQGVFDSH��ZKLFK�DSSHDUV�VWULNLQJO\
KRPRJHQRXV�WR�KXPDQ�REVHUYHUV��DFWXDOO\�FRQWULEXWHV�WR�WKH�ILQH�PRVDLF�RI�GLIIHUHQWLDWHG�VRLO�DQG��LQ�WXUQ�
YHJHWDWLRQ�W\SH��7KXV��VRLOV�DUH�PRUH�SURQH�WR�HURVLRQ�DQG�WKH�VSDWLDOO\�FRPSOH[�KDELWDWV�DUH�PRUH�YXOQHUDEOH�WR
GLVUXSWLRQ�IURP�ODQG�XVH�WKDQ�ZH�ZRXOG�WKLQN���
(YHQ�LQ�SUH�(XURSHDQ�WLPHV��H[WLQFWLRQ�RI�QDWLYH�PDPPDO�SRSXODWLRQV�ZDV�OLNHO\�GXH�WR�FKDUDFWHULVWLF�VHYHUH
GURXJKWV��3UHVHQWO\��VXLWDEOH�KDELWDWV�IRU�PDUVXSLDOV�DUH�IHZ�GXH�WR�KXPDQ�ODQG�XVH��DQG�ZKDW�KDELWDW�GRHV
UHPDLQ�LV�UHFRORQL]HG�E\�VWRFN�DQG�UDEELWV�HQ�PDVVH�IROORZLQJ�GURXJKW��7KHUHIRUH��WKHUH�DUH�LQFUHDVLQJO\�IHZHU
KDELWDW�SDWFKHV�ZLWK�QDWLYH�VSHFLHV�DIWHU�HDFK�VHYHUH�GURXJKW�EHFDXVH�WKH�GLVWDQFH�EHWZHHQ�SDWFKHV�LV�JUHDWHU
WKDQ�GLVSHUVDO�FDSDELOLWLHV�DQG�EHFDXVH�VXLWDEOH�SDWFKHV�DUH�RYHUUXQ�E\�LQYDGHUV���
'LDQH�)RVVH\�SURYLGHG�PXFK�RI�WKH�HDUO\�EHKDYLRUDO�GDWD�RQ�SULPDWHV��6XFK�QRQ�LQYDVLYH�VWXG\�LV�QHHGHG�IRU
PDQ\�RI�$XVWUDOLD
V�EXVKODQG�PDUVXSLDOV��0D\�WKH�ZRPEDW�UHPDLQ�GZHOOHU�RI�&DVWOHV�LQ�WKH�(DUWK�DQG�ZLWK
VHFUHWLYH�GHYLOWU\�EH�WKH�RQH�PDUVXSLDO�VSHFLHV�WR�XQGRXEWHGO\�RXWODVW�WKH�KXPDQ�SULPDWH���
:RPEDW�&RPEDW���
1DWLYH�)RUHVW�1HWZRUN��F�R�����(PX�%D\�5G���'HORUDLQH��7DVPDQLD�������
5DLQIRUHVW�$FWLRQ�&HQWHU��32�%R[������/LVPRUH��16:�������
)ULHQGV�RI�WKH�(DUWK������%UXQVZLFN�6W���0HOERXUQH�������
$XVWUDOLDQ�0DPPDO�6RFLHW\��'U��.��6DQGHUVRQ��6HFUHWDU\��%LRORJLFDO�6FLHQFHV��)OLQGHUV�8QLYHUVLW\��%HGIRUG
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3DUN��6RXWK�$XVWUDOLD�������
$XVWUDOLDQ�&RQVHUYDWLRQ�)RXQGDWLRQ������*RUH�6W���)LW]UR\��9LFWRULD�������
7KH�:LOGHUQHVV�6RFLHW\��F�R����$OEHUW�6W���%ULVEDQH�&LW\��4XHHQVODQG�������
)DLWK�:DONHU��ZRPELRORJLVW��KDV�GHGLFDWHG�KHU�OLIH�WR�WKH��IXUU\�OLWWOH�EXOOGR]HUV���� 
6XEMHFW��$QLPDOV��(QGDQJHUHG�	�H[WLQFW�VSHFLHV��(QYLURQPHQW��=RRORJ\�� 
3XEOLFDWLRQ�WLWOH��(DUWK�)LUVW� 
9ROXPH��;9 
,VVXH��9,, 
6RXUFH�GHWDLOV��/XJKQDVDGK 
3DJHV���� 
1XPEHU�RI�SDJHV��� 
3XEOLFDWLRQ�\HDU������ 
3XEOLFDWLRQ�GDWH��$XJ�������� 
<HDU������ 
3XEOLVKHU��'DLO\�3ODQHW�3XEOLVKLQJ 
3ODFH�RI�SXEOLFDWLRQ��7XFVRQ 
&RXQWU\�RI�SXEOLFDWLRQ��8QLWHG�6WDWHV 
3XEOLFDWLRQ�VXEMHFW��&RQVHUYDWLRQ��(QYLURQPHQWDO�6WXGLHV 
,661���������� 
6RXUFH�W\SH��0DJD]LQHV 
/DQJXDJH�RI�SXEOLFDWLRQ��(QJOLVK 
'RFXPHQW�W\SH��)HDWXUH 
$FFHVVLRQ�QXPEHU��6)/16(5)7����()-%��������� 
3UR4XHVW�GRFXPHQW�,'����������� 
'RFXPHQW�85/�
KWWS���SUR[\�OLE�GXNH�HGX�ORJLQ"XUO KWWS���VHDUFK�SURTXHVW�FRP�GRFYLHZ����������"DFFRXQWLG ����� 
&RS\ULJKW��&RS\ULJKW�'DLO\�3ODQHW�3XEOLVKLQJ�$XJ�������� 
/DVW�XSGDWHG������������ 
'DWDEDVH��3UR4XHVW�6FL7HFK�&ROOHFWLRQ 
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%LEOLRJUDSK\
&LWDWLRQ�VW\OH��$3$��WK���$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ���WK�(GLWLRQ�

:DONHU��)���������$XJ������:RPEDWV�LQ�WKH�GXVW��(DUWK�)LUVW���;9������5HWULHYHG�IURP
KWWS���VHDUFK�SURTXHVW�FRP�GRFYLHZ����������"DFFRXQWLG �����
�
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