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7KH�PDWHULDO�DQG�WKH�JHRJUDSKLFDO�GHVLJQDWLRQV�LQ�WKLV�UHSRUW�GR�QRW�LPSO\�WKH�H[SUHVVLRQ�RI�DQ\�RSLQLRQ�ZKDWVRHYHU�RQ�WKH�SDUW�RI�::)�FRQFHUQLQJ�WKH�OHJDO�VWDWXV�RI�DQ\�FRXQWU\��WHUULWRU\��RU�DUHD��RU�FRQFHUQLQJ�WKH�GHOLPLWDWLRQ�RI�LWV�IURQWLHUV�RU�ERXQGD ULHV�
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$&.12:/('*(0(176
:RUOG�:LOGOLIH�)XQG�± ::)�DFNQRZOHGJHV�WKH�IROORZLQJ�LQVWLWXWLRQV�DQG�LQGLYLGXDOV�
%LRORJLVW�'LHJR�'tD]�0DUWtQ IRU�KLV�KDUG�ZRUN�DQG�FRPPLWPHQW�GXULQJ�WKH�WZR� \HDUV�RI�KLV�FRRUGLQDWLRQ�RI�WKH�1RUWKHUQ�$QGHV�(FRUHJLRQDO�3URMHFW�OHDGLQJ�WR�WKH�GHYHORSPHQW�RI�WKLV�YLVLRQ��7KDQNV�WR�KLV�HIIRUWV��ZH�KDYH�DGYDQFHG�D�ORQJ�ZD\�WRZDUGV�WKH�LPSOHPHQWDWLRQ�RI�PXFK�QHHGHG�FRQVHUYDWLRQ�DFWLRQ�WKURXJKRXW�WKH�HFRUHJLRQDO�FRPSO H[�

)RU�DOO�WKHLU�VXSSRUW�DQG�LQIRUPDWLRQ��ZH�ZDQW�WR�WKDQN�
&2168/7$176��*XVWDYR�.DWWDQ��(OFL�&RUUDOHV��3DEOR�2VSLQD��'DQLHO�+HUQiQGH]��,PHOGD�9HJD �&HQWHQR��-DLPH�*ULPDOGR�*�
&2/20%,$��&HQWUR�,QWHUQDFLRQDO�GH�$JULFXOWXUD�7URSLFDO� ± &,$7��,QVWLWXWR�GH�,QYHVWLJDFLyQ�GH�5HFXUVRV�%LROyJLFRV�$OH[DQGHU�YRQ�+XPEROGW��3RQWLILFLD�8QLYHUVLGDG�-DYHULDQD��8QLYHUVLGDG�GHO�9DOOH��8QLGDG�$GPLQLVWUDWLYD�(VSHFLDO�GH�3DUTXHV�1DFLRQDOHV�1DWXUDOHV��*HUPiQ�0RUDOHV��0DUtD�,VDEHO�+HUUHUD��3DGX�)UDQFR��:LOOLDP�9DUJDV��,VDGR UD�$QJDULWD��-DLPH�)RUHUR�$OYDUH]��&DUORV�6DOJDGR��+HQU\�6DOD]DU��6LOYLR�6iQFKH]��-DLUR�*DPERD��$UHQG�GH�:LOGH��0DXULFLR�&DVWUR��$QGUpV�7UXMLOOR��-XOLDQD�(FKHYHUUL��*LRYDQQL�7RYDU��*XLOOHUPR�&DUGRQD��-XOLR�0DULR�)HUQiQGH]��;LPHQD�%DUUHUD��6RQLD�GHO�0DU�*RQ ]iOH]

(&8$'25��&HQWUR�GH�'DWRV�SDUD�OD�&RQVHUYDFLyQ� ± &'&��&RUSRUDFLyQ�2UQLWROyJLFD�GHO�(FXDGRU��(VFXHOD�3ROLWpFQLFD�1DFLRQDO��0XVHR�(FXDWRULDQR�GH�&LHQFLDV�1DWXUDOHV��3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�GHO�(FXDGRU��$QD�$OPHQGiUL]��)UHGG\�&iFHUHV��*HUPDQLD� (VWpYH]��/XLV�$OEXMD��0DUWtQ�%XVWDPDQWH��1LHOV�.UDEEH��2VZDOGR�%iH]
3(58��&HQWUR�GH�'DWRV�SDUD�OD�&RQVHUYDFLyQ� 3HGUR�9iVTXH]� +HLGL�5XELR�7RUJOHU��$LYL�6LVVD��0DULDQD�0RQWR\D
9(1(=8(/$��8QLYHUVLGDG�GH�ORV�$QGHV��8QLYHUVLGDG�6LPyQ�%ROtYDU��)XQGDFLyQ�,Q VWLWXWR�%RWiQLFR�GH�9HQH]XHOD��)XQGDFLyQ�%LRDQGLQD��)XQGDFLyQ�$QGtJHQD��7HFHQYL�$EUHX ��$QJHO�9LORULD��$QGUpV�2UHOODQD��'HQLV�7RUUHV��(QULTXH�/D�0DUFD��)UHG�6WDXIIHU��)UHGG\�0DWRV��*LOEHUWR�0RULOOR��-RUJH�1DYHGD��-XOLiQ�0RVWDFHUR��0DUtD�5RVD�&XHVWD��5LFDUGD 5LLQD��$OIUHGR�3DROLOOR��&DUORV�5LYHUR�%ODQFR��*HUDUGR�$\PDUG��-HV~V�0ROLQDUL��/XLV�%DUULR��0LVDHO�0ROLQD��1LGLD�&XHOOR��3DVFXDO�6RULDQR��5RGULJR�'XQR��6LOYLD�/ODPR]DV��6LOYLQR�5H\HV��9LFHQWH�9HUD� 7DWLDQD�5RGUtJXH]��%HJRxD�0DUWtQH]
(67$'26�81,'26��*HRUJH�3RZHOO��/DXUHQ�6SXUULHU��0DULD�(OHQD�*RGEH\��0HJ�6\PLQJWRQ��6KHLOOD�2¶&RQQRU��6XVDQQH�3DOPLQWHUL��'DYLG�2OVRQ��7RP�$OOQXW��+ROO\�6WUDQG��.DL�/HH��*RUGRQ�2ULDQV��$QWKRQ\$QGHUVRQ
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7KH�WURSLFDO�$QGHV�VXSSRUW�DOPRVW�KDOI�RI�WKH�ELRORJLFDO�GLYHUVLW\�RI�DQJLRVSHUPV��*HQWU\���������ELUGV��)MHOGVn��������IURJV��/\QFK�HW�DO���������DQG�EXWWHUIOLHV��$QGUDGH�	�$PDW��������LQ�WKH�1HRWURSLFV��'HVSLWH�EHLQJ�OHVV�WKDQ�RQH �IRXUWHHQWK�WKH�VL]H�RI�WKH�$PD]RQLDQ�ZDWHUVKHG����������YV������������NP����WKH�1RUWKHUQ�$QGHV�ERDVWV�DERXW�WKH�VDPH�QXPEHU�RI�VSHFLHV�DV�WKH�YDVW�$PD]RQLDQ�ORZODQGV��LQFOXGLQJ��������VSHFLHV�RI�SODQWV��*HQWU\���������PRUH�WKDQ�������VSHFLHV�RI�ELUGV������RI�WKH�ZRUOG¶V�WRWDO���DQG�PRUH�WKDQ�����VSHFLHV�RI�IURJV��'XHOOPDQ��������/\QFK�HW�DO�����������$�ODUJH�SRUWLRQ�RI�WKH�IORUD�DQG�IDXQD�FRQVLVWV�RI�XQLTXH�WD[D�ZLWK�UHVWULFWHG�JHRJUDSKLF�UDQJHV���
7KH�ELRORJLFDO�GLYHUVLW\�RI�WKH�1RUWKHUQ�$QGHV�KDV�ORQJ�EHHQ�FR QVLGHUHG�ERWK�JOREDOO\�RXWVWDQGLQJ�DQG�VLJQLILFDQWO\�DW�ULVN�E\�D�ZLGH�UDQJH�RI�VFLHQWLVWV�DQG�FRQVHUYDWLRQ�RUJDQL]DWLRQV���::)�KDV�SODFHG�WKH�1RUWKHUQ�$QGHV�HFRUHJLRQV�DPRQJ�WKH�WRS�����ELRJHRJUDSKLF�FRQVHUYDWLRQ�SULRULWLHV��DQG�LW�KDV�VXEVHTXHQWO\�EHHQ�U DQNHG�DV���RI�WKH����PRVW�LPSRUWDQW�FRQVHUYDWLRQ�SULRULWLHV�IRU�/DWLQ�$PHULFD�EDVHG�RQ�WKH�XQLTXHQHVV�DQG�WKUHDWHQHG�VWDWXV�RI�LWV�ELRGLYHUVLW\��&RQVHUYDWLRQ�,QWHUQDWLRQDO��&,��KDV�LGHQWLILHG�WKH�QRUWKHUQ�$QGHV�DV�RQH�RI�WKH�ZRUOG¶V����ELRGLYHUVLW\�³KRWVSR WV´��0\HUV�HW�DO����������%LUG�/LIH�,QWHUQDWLRQDO�DOVR�FODVVLILHV�YLUWXDOO\�WKH�HQWLUH�HFRUHJLRQDO�FRPSOH[�DV�DQ�HQGHPLF�ELUG�DUHD��(%$��RI�JOREDO�LPSRUWDQFH��6WDWWHUVILHOG�HW�DO��������:HJH�DQG�/RQJ���������ZKLOH�WKH�,QWHUQDWLRQDO�8QLRQ�IRU�WKH�&RQVHUYDWLRQ�RI�1DWXUH��,8&1��MRLQWO\�ZLWK�::)�UHFRJQL]H�WKH�XQLTXHQHVV�RI�WKH�IORUD�RI�WKLV�UHJLRQ��LGHQWLI\LQJ�DW�OHDVW�QLQH�&HQWHUV�RI�3ODQW�'LYHUVLW\��'DYLV�HW�DO���������LQ�WKH�WURSLFDO�$QGHV���
,Q�UHFRJQLWLRQ�RI�WKH�JOREDOO\�RXWVWDQGLQJ�VWDWXUH�RI�WKH�1RUWKHU Q�$QGHV��FROODERUDWRUV�IURP�IRXU�FRXQWULHV� &RORPELD��(FXDGRU��3HUX�DQG�9HQH]XHOD � MRLQHG�IRUFHV�ZLWK�::)�WR�DQDO\]H�WKH�SDWWHUQV�RI�ELRGLYHUVLW\�LQ�WKH�UHJLRQ�DQG�HVWDEOLVK�PLQLPXP�VSDWLDO�DQG�GLVWULEXWLRQDO�UHTXLUHPHQWV�IRU�LWV�ORQJ �WHUP�FRQVHUYDWLRQ��7KH�DQDO\WLFDO�FRQVHUYDWLRQ�SODQQLQJ�SURFHVV�LV�D�SURFHGXUH�WKDW�DLPV�WR�HVWDEOLVK�FRQVHUYDWLRQ�SULRULWLHV�EDVHG�RQ�VRXQG�VFLHQWLILF�LQIRUPDWLRQ��DQG�SULQFLSOHV�RI�FRQVHUYDWLRQ�ELRORJ\�DQG�ODQGVFDSH�HFRORJ\��DPRQJ�RWKHUV��RQ�D�VSDWLDO�VFDOH�WKDW�ZLOO�FRQVHUYH�WKH�HFRORJLFDO�DQG�HYROXWLRQDU\�SURFHVVHV�DQG�G\QDPLFV��H�J��SRSXODWLRQ�G\QDPLFV��WKDW�KDYH�FUHDWHG�DQG�VXVWDLQ�WKH�QDWXUDO�SDWWHUQV�RI�ELRGLYHUVLW\���7KLV�VFDOH�LV�WKH�HFRUHJLRQ��DQG�HIIHFWLYH�DQG�ODVWLQJ�FRQVHUYDWLRQ�FDQ�RQO\�EH�DFKLHYHG�E\�SODQQLQJ�DQ G�ZRUNLQJ�DW�VXFK�D�VSDWLDO�DQG�WHPSRUDO�VFDOH���
&RQVHUYDWLRQ�DW�WKH�(FRUHJLRQDO�/HYHO�$Q�HFRUHJLRQ�LV�D�UHODWLYHO\�ODUJH�HFRORJLFDO�XQLW�RI�FODVVLILFDWLRQ�WKDW�FRQWDLQV�D�GLVWLQFW�DVVHPEODJH�RI�QDWXUDO�FRPPXQLWLHV�VKDULQJ�D�ODUJH�PDMRULW\�RI�VSHFLHV� G\QDPLFV��DQG�HQYLURQPHQWDO�FRQGLWLRQV��'LQHUVWHLQ�HW�DO���������7KH�HFRUHJLRQ�FRPSULVHV�D�JURXSLQJ�RI�QDWXUDO�HFRV\VWHPV�WKDW�DUH�FORVHO\�UHODWHG�JHRJUDSKLFDOO\��SK\VLFDOO\��DQG�ELRORJLFDOO\�DQG�WKXV�KDYH�EHHQ�VXEMHFW�WR�VLPLODU�HYROXWLRQDU\�SURFHVVHV���
(5&�KDV�IRXU�PDMRU�JRDOV��PRGLILHG�IURP�1RVV���������� $VVXUH�UHSUHVHQWDWLRQ RI�DW�OHDVW������EXW�RSWLPDOO\��������RI�DOO�GLVWLQFW�QDWXUDO�FRPPXQLWLHV��RU�KDELWDW�W\SHV��ZLWKLQ�FRQVHUYDWLRQ�ODQGVFDSHV����� 0DLQWDLQ�YLDEOH�SRSXODWLRQV RI�IRFDO QDWLYH�VSHFLHV�
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�� &RQVHUYH�EORFNV�RI�QDWXUDO�KDELWDW�ODUJH�HQRXJK�WR�EH�UHVLOLHQW WR�ODUJH�VFDOH�VWRFKDVWLF�DQG�GHWHUPLQLVWLF�GLVWXUEDQFHV�DQG�ORQJ �WHUP�FKDQJHV���� (QVXUH�FRQQHFWLYLW\�DPRQJ�EORFNV�RI�QDWXUDO�KDELWDW ZKLOH�FRQVLGHULQJ�ODQG�XVHV�WKDW�DUH�FRPSDWLEOH�ZLWK�FRQVHUYDWLRQ�JRDOV�
,Q�VLWXDWLRQV�ZKHUH�JURXSV�RI�HFRUHJLRQV�KDYH�SDUWLFXODUO\�VWURQJ�HFRORJLFDO�LQWHUFRQQHFWLRQV�RU�LQWHUGHSHQGHQFLHV��WKH\�FDQ�EH�JURXSHG�LQWR�HFRUHJLRQDO�FRPSOH[HV�� 7KH�1RUWKHUQ�$QGHV�(FRUHJLRQDO�&RPSOH[��1$(&��LV�DQ�H[DPSOH��,W�FRQVLVWV�R I����GLVWLQFW�\HW�LQWHUUHODWHG�HFRUHJLRQV�WKDW�HQFDSVXODWH�WKH�FRPSOH[�PRXQWDLQ�PDVVLI�WKDW�UXQV�VRPH� ������NP�IURP�QRUWKHUQ�9HQH]XHOD�DQG�&RORPELD�VRXWK�WKURXJK�(FXDGRU�LQWR�QRUWKHUQ�3HUX ���
7KH�ELRGLYHUVLW\�YLVLRQ$�NH\�FRPSRQHQW�RI�(5&�LV�WKH��ELRGLYHUVLW\�YLVLRQ���D�VWDWHPHQW��EDVHG�RQ�ELRWLF�DQG�DELRWLF�LQIRUPDWLRQ��RI�WKH�ELRORJLFDOO\�DQG�HFRORJLFDOO\�LPSRUWDQW�IHDWXUHV�RI�WKH�HFRUHJLRQ��WKHLU�GLVWULEXWLRQ��DQG�WKH�FRQVHUYDWLRQ�ODQGVFDSH�WKDW�ZLOO�EH�QHHGHG�WR�PDLQWDLQ�WKHP�RYHU�WKH�ORQJ�WHUP��7KH�DLP�RI�WKH�ELRGLYHUVLW\�YLVLRQ�LV�WR�GHWHUPLQH��IURP�D�FRQVHUYDWLRQ�SHUVSHFWLYH��ZKDW�WKH�HFRUHJLRQ�VKRXOG�ORRN�OLNH�LQ�WKH�ORQJ�WHUP��!���\HDUV��WR�FRQVHUYH�LWV�ELRGLYHUVLW\�DQG�HFRORJLFDO�SURFHVVHV�LQ�SHUSHWXLW\ �
7KH�SURPRWLRQ�RI�VLWHV�IRU�SURWHFWLRQ��U HVWRUDWLRQ��ORZ�LPSDFW�UHVRXUFH�H[WUDFWLRQ��HFRWRXULVP��DQG�RWKHU�FRQVHUYDWLRQ�RULHQWHG�DFWLYLWLHV�FDQ�WKHQ�EH�GHWHUPLQHG�E\�HDFK�VLWH
V�UROH�LQ�WKH�ELRGLYHUVLW\�YLVLRQ��LQ�D�SXUSRVHIXO�UDWKHU�WKDQ�D�KDSKD]DUG�IDVKLRQ���$�ELRGLYHUVLW\�YLVLRQ��SURYLGHV�D�XVHIXO�IUDPHZRUN�IRU�LQWHUSUHWLQJ�WKUHDWV�WR�WKH�LQWHJULW\�RI�WKH�HQWLUH�HFRUHJLRQ�DV�ZHOO�DV�WR�LQGLYLGXDO�VLWHV���:LWKRXW�D�YLVLRQ��ZH�ORVH�VLJKW�RI�WKH�RYHUDUFKLQJ�FRQVHUYDWLRQ�WDUJHWV��ZH�KDYH�GLIILFXOW\�HVWDEOLVKLQJ�SULRULWLHV��DQG�ZH�ZDVWH�VFDUFH�UHVRX UFHV�´��'LQHUVWHLQ�HW�DO�����������

'(6&5,37,21�2)�7+(�1257+(51�$1'(6�(&25(*,21$/�&203/(;7KH�1RUWKHUQ�$QGHV�(FRUHJLRQDO�&RPSOH[��1$(&��DQG�DVVRFLDWHG�DGMDFHQW�GU\�IRUHVWV�FRPSULVH�DQ�DUHD�RI�DSSUR[LPDWHO\���������NP ���ZKLFK�FRQVWLWXWHV�WKH�WURSLFDO�$QGHD Q�KLJKODQGV�DQG�LQWHUPRQWDQH�YDOOH\V�RI�ZHVWHUQ�9HQH]XHOD��&RORPELD��(FXDGRU��DQG�QRUWKHUQ�3HUX���7KH����HFRUHJLRQV�WKDW�PDNH�XS�WKH�1$(&� FRQVLVW�RI�VHYHQ�PRLVW�PRQWDQH�IRUHVW�FODVVLILFDWLRQV�DQG�IRXU�SiUDPR�FODVVLILFDWLRQV��7KH�PRQWDQH�IRUHVWV�RFFXU�RQ�ER WK�VORSHV�RI�WKUHH�DGMDFHQW�$QGHDQ�UDQJHV��DQG�PDNH�XS�WKH�EXON�RI�WKH�DUHD�RI�WKH�FRPSOH[��:LWKLQ�WKH���IRUHVW�PRQWDQH�(5��PRLVW�HYHUJUHHQ��FORXG��IRUHVWV�DUH�WKH�PRVW�DEXQGDQW�IRUPDWLRQ�LQ�WKH�1$(&��FRYHULQJ�RYHU�����RI�WKH�WRWDO�DUHD���7KH�DOSLQH�SiUDPR KDELWDW�H[LVWV�DV�UHODWLYHO\�VPDOO�GLVFUHWH�]RQHV�LQ�D�PDWUL[�RI�WURSLFDO�SUHPRQWDQH�DQG�PRQWDQH�IRUHVW��)MHOGVn�DQG�.UDEEH����������3DUDPRV�H[WHQG�DFURVV���FRXQWULHV�DQG�FRYHU�DERXW����RI�WKH�1$(&�
7KUHH�GU\�IRUHVW�HFRUHJLRQV�RFFXU�LQ�WKH�LQWHUPRXQWDLQ� YDOOH\V�WKDW�OLH�EHWZHHQ�WKH�WKUHH�FRUGLOOHUDV�WKDW�PDNH�XS�WKH�1$(&��:KLOH�WKH�GU\�IRUHVWV�DUH�QRW�WHFKQLFDOO\�SDUW�RI�WKH�1$(&��WKHUH�LV�H[WHQVLYH�LQWHUDFWLRQ�EHWZHHQ�WKHP�DQG�WKH�KLJKHU�PRQWDQH�IRUHVWV�WKDW�VXUURXQG�WKHP���7KH�GU\�IRUHVW�UHJLRQV�ZHUH�WKXV�FRQVLGHUHG�DUHDV�RI�LQIOXHQFH�RQ�1$(&�DQG�KDYH�EHHQ�LQFOXGHG�LQ�WKH�HFRUHJLRQDO�PDSV�DQG�DQDO\VHV�GHVFULEHG�LQ�WKLV�GRFXPHQW����
7KH�OHDVW�DEXQGDQW�YHJHWDWLYH�W\SHV�DUH�WKH�PRQWDQH�VFUXEODQGV��WKH�VRXWKHUQ�GU\�PRQWDQH�VKUXEODQG��DQG�WKH�PRQWDQH�PRLVW�V KUXEODQG�RI�WKH�$PD]RQLDQ�SLHGPRQW��DOO�ORFDWHG�RQO\�LQ�(FXDGRU���7KH�ZHWODQGV�RI�WKH�KLJK�SODLQV��$OWLSODQR��DUH�DQRWKHU�VFDUFH�YHJHWDWLYH�IRUPDWLRQ��
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FRYHULQJ�RQO\���������RI�WKH�WRWDO�DUHD�RI�WKH�1$(&�DQG�RFFXUULQJ�RQO\�LQ�WKH�1RUWKHUQ�$QGHV�SiUDPR�LQ�&RORPELD��.DWWDQ�HW�DO����������
*HRJUDSKLF�ORFDWLRQ�/RFDWHG�LQ�WKH�KLJKODQGV�RI�WKH�WURSLFDO�$QGHV��WKLV�FRPSOH[�H[WHQGV�IURP��� ��1RUWK�ODWLWXGH�DW�WKH�6LHUUD�1HYDGD�GH�6DQWD�0DUWD�LQ�QRUWKHUQ�&RORPELD��������NLORPHQWHUV�VRXWKZDUG�WR WKH�$EUD�GH�3RUFXOOD�PRXQWDLQ�SDVV�LQ�WKH�+XDQFDEDPED�GHSUHVVLRQ�LQ�QRUWKHUQ�3HUX��DW�DSSUR[LPDWHO\����6RXWK�ODWLWXGH���
7KH�UHFRJQL]HG�QRUWKHDVWHUQ�OLPLWV�RI�WKH�1RUWKHUQ�$QGHV�HFRUHJLRQDO�FRPSOH[�DUH�WKH�6LHUUD�GH�3HULMi��&RORPELD��9HQH]XHOD��DQG�WKH�0pULGD�&RUGLOOHUD��9HQH ]XHOD���7KH�QRUWKZHVWHUQ�OLPLW�LV�WKH�6LHUUD�1HYDGD�GH�6DQWD�0DUWD��&RORPELD����7KH�VRXWKHUQ�OLPLW�RI�WKH�FRPSOH[�LV�WKH�+XDQFDEDPED�GHSUHVVLRQ��3HUX���ZKLFK�VHUYHV�DV�D�ELRJHRJUDSKLF�EDUULHU�WR�VSHFLHV�PRYHPHQW��VHSDUDWLQJ�WKH�QRUWKHUQ�DQG�VRXWKHUQ�$QGHV� �'XHOOPDQ��������
7KH�JHRJUDSKLF�ERXQGDULHV�RI�WKH�1$(&�DUH�EDVHG�SULPDULO\�RQ�YHJHWDWLRQ�W\SHV�DQG�EDUULHUV�WR�WKH�PRYHPHQW�RI�VSHFLHV��DQG�SK\VLFDO��ZDWHU��VRLO��PDWHULDOV��HOHPHQWV��ZKLFK�ZHUH�GHWHUPLQHG�LQ�ODUJH�SDUW�E\�DOWLWXGLQDO�OLPLWV��7KH�RXWVL GH�OLPLWV�RI�WKH�FRPSOH[�DV�D�ZKROH�DUH�EDVHG�SULPDULO\�RQ�ORZHU�HOHYDWLRQV�WKDW�GLIIHUHQWLDWH�WKH�$QGHV�HFRV\VWHPV�IURP�WKH�FRDVWDO�DQG�$PD]RQLDQ�2ULQRTXLDQ�ORZODQGV��7KH�ORZHU�OLPLW�LQ�WKH�QRUWKZHVWHUQ��&DULEEHDQ��VORSHV�LV����P����������P�RQ�WKH�3DFLILF VORSHV��DQG���������P�LQ�HOHYDWLRQ�RQ�WKH�HDVWHUQ��$PD]RQLDQ�DQG�2ULQRTXLDQ��VORSHV�
&OLPDWH��7KH�JHRJUDSKLF�ORFDWLRQ�DQG�WRSRJUDSKLFDO�FRPSOH[LW\�RI�WKH�1RUWKHUQ�$QGHDQ�UHJLRQ�JLYHV�ULVH�WR�D�JUHDW�YDULHW\�RI�SK\VLFDO�HQYLURQPHQWV�DQG�HFRV\VWHPV���:H VWHUO\�ZLQGV�IURP�WKH�FRDVW�EULQJLQJ�KXPLG�DLU�IURP�WKH�3DFLILF�2FHDQ�DQG�QRUWKHDVWHUO\�WUDGH�ZLQGV�EULQJLQJ�KXPLG�DLU�IURP�WKH�$WODQWLF�PDLQWDLQ�D�FRQVLVWHQWO\�ZHW�FOLPDWH�RQ�ERWK�H[WHULRU�VORSHV�RI�WKH�1RUWKHUQ�$QGHV��,QWHULRU�VORSHV�RI�WKH�LQWHUPRXQWDLQ YDOOH\V�KDYH�PRUH�YDULDEOH�ZHDWKHU�FRQGLWLRQV��WKH�KLJKHU�SRUWLRQV�RI�WKHVH�VORSHV�LQWHUFHSW�PRLVWXUH �ODGHQ�FORXGV�DQG�UHFHLYH�H[WHQVLYH�FRQGHQVDWLRQ��ZKLOH�WKH�PLGGOH�DQG�ORZHU�HOHYDWLRQV�RI�WKH�YDOOH\V�H[SHULHQFH�PRUH�IUHTXHQW�DQG�H[WHQGHG�GU\�SHULRGV�GXH�WR�UDLQ�VKDGRZ�HIIHFWV����'U\�SHULRGV�DUH�ORQJHVW�LQ�WKH�,QWHU$QGHDQ�YDOOH\V�DQG�WKH�H[WUHPH�QRUWK�DQG�VRXWK�RI�WKH�FRPSOH[���7KH�PRVW�H[WUHPH�FDVH�LV�WKH�6:�FRUQHU�ZKHUH����PP�RI�UDLQ�PD\�IDOO�GXULQJ����PRQWKV�RI�WKH�\HDU��:KLOH�OHVV�GUDVWLF��WKH�9HQH] XHODQ�$QGHV�DOVR�H[SHULHQFH�GU\�FRQGLWLRQV�IRU�SHULRGV�RI�XS�WR�VL[�PRQWKV�� FUHDWHG�IURP�&,$7���
+HWHURJHQHLW\�VWHPPLQJ�IURP�FKDQJHV�IURP�$WODQWLF�WR�3DFLILF �IDFLQJ�VORSHV�DQG�VLJQLILFDQW�DOWLWXGLQDO�JUDGLHQWV�RQ�ERWK�VORSHV�JHQHUDWH�D�ZLGH�UDQJHV�LQ�WHPS HUDWXUH��IURP�WKH�IDLUO\�KRW�FOLPDWHV�QHDU�WKH�HGJHV�RI�WKH�$PD]RQ�DQG�2ULQRFR�ORZODQGV�WR�VXE �DUFWLF�FRQGLWLRQV�WKDW�VXSSRUW�SHUPDQHQW�VQRZ�DQG�LFH�LQ�WKH�KLJKHVW�HOHYDWLRQV���
+DELWDW�KHWHURJHQHLW\�7KH�YDULDWLRQ�LQ�FOLPDWH�UHVXOWLQJ�IURP�DOWLWXGLQDOO\ �LQGXFHG�WHPSHUDWXUH�FKDQJHV�DQG�WRSRJUDSKLFDOO\�LQGXFHG�RURJUDSKLF�UDLQIDOO�DQG�UDLQ�VKDGRZV�KDV�D�GUDPDWLF�HIIHFW�RQ�YHJHWDWLRQ���/RZHU�HOHYDWLRQ�WURSLFDO�ZHW�IRUHVWV�JUDGH�LQWR�SUHPRQWDQH�DQG�PRQWDQH�IRUHVWV��ZKLFK�LQ�WXUQ�JLYH�ZD\�WR�SiUDPRV�DQG�XOWLPDW HO\�SHUPDQHQW�VQRZ�DQG�LFH�DW�WKH�KLJKHVW�HOHYDWLRQV���
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:KLOH�PDMRU�YHJHWDWLRQ�W\SHV�WHQG�WR�YDU\�ZLWK�DOWLWXGH��VHYHUDO�RI�WKH�XQLTXH�HQYLURQPHQWV�RFFXUULQJ�LQ�WKH�1$(&�DUH�GXH�WR�DGGLWLRQDO�IDFWRUV��(YHQ�ZLWKLQ�WKH�JHQHUDOO\�PRLVW�QRUWKHUQ�$QGHV�WKHUH�DUH�VHYHUDO�GU\�RU�VXE[HURSK\WLF�]RQHV�WKDW�FRQWDLQ�D�YDULHW\�RI�XQLTXH�WD[D��SDUWLFXODUO\�SODQWV��H�J��'DJXD�DQG�3DWLD�9DOOH\�����&KDQJHV�LQ�ORFDO�WRSRJUDSK\��VRLO�W\SHV��DQG�FOLPDWLF�FRQGLWLRQV�DOORZ�WKH�RFFXUUHQFH�RI�PXOWLSOH�KDELWDW�W\SHV� � LQFOXGLQJ�PDQ\�W\SHV�RI�PRQWDQH�IRUHVWV��VKUXEODQGV��ZHWODQGV��DQG�SiUDPRV� � LQ�UHODWLYHO\�VPDOO�DUHDV���
6HYHUDO�H[WUHPHO\�ZHW�UHJLRQV�DUH�IRXQG��ZKLFK�SUREDEO\�VHUYHG�DV�KXPLG�UHIXJHV�GXULQJ�WKH�FOLPDWLF�IOXFWXDWLRQV�RI�WKH�3OHLVWRFHQH��FRQWDLQ�D�KLJK�GLYHUVLW\�RI� VSHFLHV�RI�ERWK�SODQWV�DQG�DQLPDOV���0DQ\�RI�WKHVH�DUHDV�DUH�FHQWHUV�RI�HQGHPLVP�IRU�D�YDULHW\�RI�WD[D���
)DXQD�DQG�IORUD�
$V�D�UHVXOW�RI�WKH�DERYH�GHVFULEHG�JHRJUDSKLF�FOLPDWLF�DQG�KDELWDW�KHWHURJHQHLW\��RQ�D�SHU�DUHD�EDVLV��WKH�1RUWKHUQ�$QGHV�LV�DPRQJ� WKH�PRVW�GLYHUVH�UHJLRQ�RI�WKH�ZRUOG���,Q�DQ�DUHD������WKH�VL]H�RI�WKH�$PD]RQ�EDVLQ��WKH�1RUWKHUQ�$QGHV�KDUERU�DOPRVW�����RI�WKH�SDOPV�IRXQG�LQ�WKH�1HRWURSLFV�DQG�����RI�WKH�ZRUOG¶V�SDOP�VSHFLHV��.DWWDQ�HW�DO�����������7KH�������ELUG�VSHFLHV��ZKLFK�E\�IDU�H[FHHGV�WKH�������VSHFLHV�IRXQG�LQ�WKH�$PD]RQ��FRQVWLWXWHV�����RI�WKH�ZRUOG¶V�ELUGV���)URP�D�VDPSOH�RI�������VSHFLHV��UHSUHVHQWDWLYH�RI�1HRWURSLFDO�IORUD��FRPSLOHG�E\�*HQWU\�������������KDG�$PD]RQLDQ�GLVWULEXWLRQV��YHUVXV�����ZLWK�$QGHDQ�GLVWULEXWLRQV��GHV SLWH�WKH�ODUJH�GLIIHUHQFH�LQ�VXUIDFH�DUHD���,Q�&RORPELD������RI�WKH�IURJ�VSHFLHV�DUH�IURP�WKH�$QGHV��DQ�DUHD�HTXLYDOHQW�WR�WKDW�RI�WKH�&RORPELDQ�$PD]RQ��/\QFK�HW�DO��������
7KH�ODUJH�QXPEHU�RI�KDELWDWV�LQ�D�UHODWLYHO\�VPDOO�DUHD�LPSOLHV�DQ�HTXLDOO\�ODUJH QXPEHU�RI�HFRWRQHV��RU�]RQHV�RI�WUDQVLWLRQDO�KDELWDWV���7KH�ELRWD�RI�WKHVH�VLWHV�PL[HV�HOHPHQWV�RI�WZR�DGMDFHQW�KDELWDWV��DQG�WKH�YDULHW\�RI�QLFKHV�SHUPLWV�WKH�GHYHORSPHQW�RI�XQLTXH�VSHFLHV���7KHVH�IHDWXUHV�SURGXFH GUDPDWLF�DQG�UHODWLYHO\�VPDOO�VFDOH��XQL TXH�HFRV\VWHPV�ZLWK�XQLTXH�WD[D��DQG�KLJK�QXPEHUV�RI�VSHFLHV�ZLWK�UDQJHV�WKDW�DUH�UHVWULFWHG�WR�SDUWLFXODU�HOHYDWLRQV�RU�RWKHU�ELRJHRJUDSKLF�XQLWV��)MHOGVn�DQG�.UDEEH��������.DWWDQ�HW�DO�����������
7KHVH�IDFWRUV�IXUWKHU�FRQWULEXWH�WR�WKH�QRWDEOH�WXUQRYHU� RI�VSHFLHV�DORQJ�HQYLURQPHQWDO�JUDGLHQWV�VXFK�DV�DOWLWXGH�DQG�ODWLWXGH��NQRZQ�DV�EHWD �GLYHUVLW\���)RU�H[DPSOH��&URDW��������IRXQG�PDMRU�GLIIHUHQFHV�LQ�VSHFLHV�FRPSRVLWLRQ�DPRQJ�$UDFHDH�FRPPXQLWLHV�ORFDWHG�RQO\�VHYHUDO�NLORPHWHUV�DSDUW�
(FRORJLFDO�DQG�HYROXWLRQDU\�SURFHVVHV�7KH�GLYHUVH�6RXWK�$PHULFDQ�ELRWD�LV�D�UHVXOW�RI�IRXU�JUHDW�KLVWRULF�SURFHVVHV��)LUVW��WKH�VHSDUDWLRQ�RI�6RXWK�$PHULFD�IURP�*RQGZDQDODQG��DOORZHG�IRU�WKH�LVRODWHG�HYROXWLRQ�RI�WKH�UHJLRQ
V�ELRWD�GXULQJ�VHYHUDO�PLOOLRQ�\HDUV���6HFRQG��WKH ULVH�RI�WKH�$QGHV�LQ�WKH�0HVR]RLF�SHULRG�SURGXFHG�D�GLYHUVH�QXPEHU�RI�QHZ�HQYLURQPHQWV��ZLWK�WKH�JUHDW�YDULHW\�RI�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�UHJLPHV�DQG�RWKHU�SK\VLFDO�IDFWRUV�VHHQ��7KLUG��WKH�HVWDEOLVKPHQW�RI�D�FRQQHFWLRQ�ZLWK�1RUWK�$PHULFD�SHUPLWWHG� IORULVWLF�DQG�IDXQLVWLF�LQWHUFKDQJH�WKDW�FRPSOHPHQWHG�WKH�HQGHPLF�ELRWD��)LQDOO\��WKH�FOLPDWLF�YDULDWLRQV�GXULQJ�WKH�3OHLVWRFHQH�SHULRG�FDXVHG�FRQWUDFWLRQV�DQG�H[SDQVLRQV�RI�WKH�JHRJUDSKLF�UDQJHV�RI�PDQ\�VSHFLHV��UHVXOWLQJ�LQ�WKH�LVRODWLRQ�RI�SRSXODWLRQV��GLYHUVLILFDWLRQ��DQG�HYHQWXDOO\�VSHFLDWLRQ��IROORZHG�E\�WKH�VXEVHTXHQW�H[SDQVLRQ�RI�UDQJHV�RI�WKHVH�QHZ�WD[D��
$IWHU�WKH�VHSDUDWLRQ�RI�WKH�6RXWK�$PHULFDQ�FRQWLQHQW�IURP�*RQGZDQDODQG��LWV�VSHFLHV�EHJDQ�HYROYLQJ�LQGHSHQGHQWO\�IURP�WKRVH�RI�RWKHU�ODQG� �PDVVHV��7KH�VXEVHTXHQW�GLYHUVLILFDWLRQ�
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UHVXOWHG�LQ�D�QXPEHU�RI�HQGHPLF�SODQW�IDPLOLHV��VRPH�RI�ZKLFK�DUH�H[WUHPHO\�GLYHUVH��)RU�H[DPSOH��WZR�RI�WKHVH�IDPLOLHV� � %URPHOLDFHDH�DQG�&DFWDFHDH� ± KDYH�DVVXPHG�PDMRU�UROHV�LQ�WKHLU�GRPLQDQW�KDELWDWV��%URPHOLDFHDH�LQ�PR QWDQH�KDELWDWV�DQG�&DFWDFHDH�LQ�[HURSK\WLF�KDELWDWV�DQG�DUH�UHSUHVHQWHG�E\�PRUH�WKDQ������VSHFLHV�HDFK��*HQWU\��������
7KH�ULVH�RI�WKH�$QGHV�FKDLQ�LQ�WKH�0HVR]RLF�SHULRG�RQO\�LQFUHDVHG�WKLV�GLYHUVLILFDWLRQ��7KLV�ULVH�ZDV�D�UHVSRQVH�WR�D�FRPSOLFDWHG�VHULHV RI�WHFWRQLF�PRYHPHQWV�GXULQJ�WKH�7HUWLDU\�SHULRG�WKDW�HQGHG�LQ�WKH�4XDWHUQDU\��IURP�3OLRFHQH�LQWR�3OHLVWRFHQH�HSRFKV��VRPH�� �����PLOORQ�\HDUV�DJR���ZKHQ�WKH�QRUWKHUQ�$QGHV�UHDFKHG�WKHLU�FXUUHQW�KHLJKW��%�UJO��������+HUQiQGH]�&DPDFKR�HW�DO����������,Q�WKH�0LRFHQH��VHYHUDO�SHDNV�UHDFKHG������P�LQ�HOHYDWLRQ��EULQJLQJ�DERXW�D�VHSDUDWLRQ�RI�WKH�$PD]RQLDQ�DQG�ZHVWHUQ�ELRWDV��+HUQiQGH]�&DPDFKR�HW�DO���������7KLV�SURFHVV�DOVR�JDYH�ULVH�WR�WKH�GLYHUJHQFH�RI�WKH�ELRWD�RI�WKH�KXPLG�IRUHVW�EHOW�RI�WKH�&RORPELDQ �(FXDGRULDQ�3DFLILF�VORSH��ZKLFK�WRGD\�VXSSRUWV�KLJK�OHYHOV�RI�HQGHPLVP��%UXPILHOG�DQG�&DSSDUHOOD��������*HQWU\������������E��/\QFK���������6RPH�RI�WKH�SHDNV�LQ�WKH�$QGHV�VKRZ�QR�HYLGHQFH�RI�JODFLDWLRQ��ZKLFK�VXJJHVWV�WKDW�WKH�FRPSOHWLRQ�RI�WKLV�ULVH�LV�UHODWLYHO \�UHFHQW��DIWHU�WKH�ODVW�PDMRU�JODFLDWLRQ�LQ�WKH�3OHLVWRFHQH�
0DQ\�RI�WKH�HFRORJLFDO�DQG�HYROXWLRQDU\�SURFHVVHV�WKDW�EHJDQ�GXULQJ�WKHVH�HYHQWV��VXFK�DV�VSHFLDWLRQ��DQG�JHQHWLF�LQWHUFKDQJH�ZLWK�1RUWK�$PHULFDQ�DQG�&HQWUDO�$PHULFDQ�ELRWD��FRQWLQXH�WRGD\��)MHOGVn �������FLWHG�LQ�.DWWDQ�HW�DO���������KDV�FDOOHG�WKH�QRUWKHUQ�$QGHV��D�JHRORJLFDOO\�UHODWLYHO\�\RXQJ�UDQJH��DQ�³DFWLYH�VSHFLDWLRQ�IDFWRU\´�WKDW�LWVHOI�VHUYHV�DV�D�FHQWHU�RI�HQGHPLVP���&HUWDLQ�UHJLRQV�ZLWKLQ�WKH�1$(&��LQFOXGLQJ�WKH�PRLVW�KLOOV�RI�WKH�3D FLILF�VORSH��WKH�PLGGOH�VORSHV�RI�WKH�&DXFD�YDOOH\��WKH�FHQWUDO�UHJLRQ�RI�WKH�&HQWUDO�&RUGLOOHUD�LQ�&RORPELD��DQG�WKH�3HULMi�DQG�6DQWD�0DUWD�KLJKODQGV��KDYH�SDUWLFXODUO\�KLJK�FRQFHQWUDWLRQV�RI�HQGHPLF�VSHFLHV��.DWWDQ�HW�DO���������
,Q�DGGLWLRQ�WR�VSHFLHV�GLYHUVLILFDWLRQ��ZDWHUVKHG�UHJXODWLRQ��ZHWODQG�PDLQWHQDQFH��DQG�1HDUFWLF�DQG�LQWUDUHJLRQDO�VHDVRQDO�PLJUDWLRQV�DQG�WKHLU�FRUUHVSRQGLQJ�LPSDFWV�RQ�SROOLQDWLRQ�DQG�VHHG�GLVSHUVDO�DUH�HVVHQWLDO�SURFHVVHV�WKDW�VXSSRUW�DQG�PDLQWDLQ�SDWWHUQV�RI�ELRGLYHUVLW\�LQ�W KH�UHJLRQ��6RPH����VSHFLHV�RI�ELUGV�RYHUZLQWHU�LQ�WKLV�HFRUHJLRQDO�FRPSOH[��5RFD�HW�DO���������DQG�PDQ\�UHVLGHQW�VSHFLHV�PLJUDWH�VHDVRQDOO\�XS�DQG�GRZQ�WKH�VORSHV�RQ�ERWK�VLGHV�RI�WKH�$QGHV��7KH�KHDGZDWHUV�RI�RYHU����ULYHUV�DQG�RYHU�����VWUHDPV�RFFXU�LQ�WK H�1$(&��::)�*,6�FDOFXODWLRQV���LQFOXGLQJ���RI�WKH�ODUJHVW�DQG�PRVW�LPSRUWDQW�ULYHUV�LQ�6RXWK�$PHULFD��$PD]RQ��2ULQRFR�DQG�0DJGDOHQD�5LYHUV��
6SHFLHV�GLYHUVLILFDWLRQ7KH�GLYHUVLW\�SURGXFHG�E\�WKH�VHSDUDWLRQ�RI�6RXWK�$PHULFD�IURP�WKH�UHVW�RI�*RQGZDQDODQG�DQ G�WKH�ULVH�RI�WKH�$QGHV�FRQWLQXHV�WRGD\��SDUWLFXODUO\�LQ�LVRODWHG�KLJKODQG�V\VWHPV��7KHVH�LVRODWHG�]RQHV�LQFOXGH�WKH�&RUGLOOHUD�GHO�&yQGRU��0DFDUHQD�0RXQWDLQV��6LHUUD�1HYDGD�GH�6DQWD�0DUWD��DV�ZHOO�DV�WKH�VHULHV�RI�GLVFUHWH�SiUDPR�V\VWHPV��7KHVH�LVRODWHG�K LJKODQG�DUHDV�KDYH�SURYLGHG�RSSRUWXQLWLHV�IRU�WKH�GHYHORSPHQW�RI�D�GLVWLQFWLYH�ELRWD��LQFOXGLQJ�XQLTXH�VSHFLHV�DQG�VXE �VSHFLHV��
7KH�ELRWD�RI�WKH�SiUDPRV�UHSUHVHQWV�D�XQLTXH�HYROXWLRQDU\�SKHQRPHQRQ�RI�WKH�1RUWKHUQ�$QGHV���7KHVH�JUDVVODQGV�H[WHQG�IURP�WUHH OLQH�WR�WKH�XSSHU�OLPLWV�RI�YHJHWDWLRQ�DQG�DUH�LVRODWHG�IURP�RQH�DQRWKHU�LQ�D�PDWUL[�RI�PRQWDQH�KXPLG�IRUHVWV��7KH�RXWVWDQGLQJ��FRPPRQO\�RFFXUULQJ�JHQXV�LQ�WKH�SiUDPRV�LV�(VSHOHWLD��LW�UDGLDWHG�IURP�LWV�FHQWHU�RI�RULJLQ�DURXQG�WKH�SiUDPRV�RI�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�&HQWUDO�$QGHV�VRXWK�WR�WKH�SiUDPRV�RI�(FXDGRU���$QLPDO�VSHFLHV�XQLTXH�WR�WKH�SiUDPR�LQFOXGHV�PDUVXSLDOV�RI�WKH�&RHQROHVWLGDH�IDPLO\�DQG�WKH�WLQ\�GHHU� 3XGX�PHSKLVWRSKHOHV�
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5HJXODWLRQ�RI�ZDWHUVKHGV7KH�PRQWDQH�IRUHVWV�DUH�HVVHQWLDO�IRU�WKH�PDL QWHQDQFH�RI�ZDWHU�TXDOLW\�DQG�IORZ��7KHVH�KLJKODQGV�FRQWDLQ�WKH�VRXUFHV�RI�WKH�FRQWLQHQW¶V�PDMRU�ULYHUV��7KH�DOWR�0DUDxyQ�DUHD�LV�WKH�VRXUFH�RI�WKH�$PD]RQ�5LYHU��DQG�WKH�&RORPELDQ�0DVVLI�LV�WKH�VRXUFH�RI�WKH�&DXFD��0DJGDOHQD��DQG�&DTXHWi�ULYHUV��7KH�DOWR�6DQ�-XDQ�DQG�$WUDWR�DQG�WKH�ZDWHUVKHGV�RI�WKH�3DWtD��0LUD��(VPHUDOGDV��1DSR��3DVWD]D��6DQWLDJR��3X\DQJR��<DXSL��-XERQHV��&DWDPD\R��DQG�&KLQFKLSH�ULYHUV�RFFXU�RQ�WKH�3DFLILF�VORSH��ZKLOH�WKH�KHDGZDWHUV�RI�QXPHURXV�ULYHUV�RI�WKH�/ODQRV�WKDW�IORZ�LQWR�WKH�2ULQRFR�ULYHU�LQ�9HQH]XHOD��RFFXU�RQ�WKH�HDVWHUQ�VORSH�
0DLQWHQDQFH�RI�ZHWODQG�UHIXJHV7KH�IRUHVWV�DQG�SURFHVVHV�WKDW�PDLQWDLQ�ZDWHU�TXDOLW\�DQG�IORZ�LQ�WKLV�UHJLRQ�DUH�DOVR�HVVHQWLDO�IRU�WKH�FUHDWLRQ�DQG�SHUVLVWHQFH�RI�PRQWDQH�ZHWODQGV���7KHUH�DUH�IHZ�ODNHV� LQ�WKH�QRUWKHUQ�$QGHV��VR�WKHVH�ZHWODQGV��DQG�LQ�SDUWLFXODU�WKH�V\VWHPV�RI�KLJK�$QGHDQ�JODFLDO�ODJRRQV��DUH�LPSRUWDQW�UHIXJHV�IRU�PLJUDWRU\�ZDWHU�ELUGV��LQFOXGLQJ�HQGHPLF�VXEVSHFLHV�RI�ZDWHU�ELUGV���6XFK�ODJRRQV�RFFXU�LQ�WKH�%RJRWi�SODWHDX�RI�WKH�(DVWHUQ�$ QGHV�DQG�WKH�FHQWUDO�UHJLRQ�RI�WKH�&HQWUDO�$QGHV�LQ�&RORPELD��WKH�/RV�1HYDGRV �/DV�+HUPRVDV�3XUDFp�UDQJH���WKH�SiUDPRV�RI�(FXDGRU��DW�(O�&DMDV���DQG�WKH�ZHWODQGV�DQG�R[ERZ�ODNHV�RI�WKH�&DXFD�9DOOH\���)HZ�ZHWODQGV�RFFXU�RQ�WKH�$QGHDQ�VORSHV��VR�KLJKODQG�DQG� ORZODQG�SRSXODWLRQV�RI�ZDWHU�ELUGV�DUH�RIWHQ�ZHOO�LVRODWHG��ZKLFK�PD\�H[SODLQ�D�FHUWDLQ�GLIIHUHQWLDWLRQ�LQWR�VXEVSHFLHV�RU�VSHFLHV�SDLUV��)MHOGV n DQG�.UDEEH����������1HDUFWLF�DQG�VHDVRQDO��LQWUDUHJLRQDO��PLJUDWLRQ�7KH�1RUWKHUQ�$QGHV�DUH�D�SULQFLSDO�VWRS RYHU�IRU�PLJUDWRU\�SDVVHULQHV�DQG�ZDWHUELUGV�WKDW�EUHHG�LQ�1RUWK�$PHULFD�DQG�ZLQWHU�LQ�WKH�1HRWURSLFV���:KLOH�PRVW�RI�WKH�PLJUDQW�SDVVHULQHV�RYHUZLQWHU�LQ�WKH�ORZODQGV��VRPH�FURVV�WKH�QRUWKHUQ�$QGHV��RWKHUV�ZDQGHU�WKURXJK�WKHP��DQG�VWLOO�RWKHUV�VWD\�DQG�HVWDEOLVK�ZLQWHU�WHUULWRULHV�WKHUH��)MHOGV n DQG�.UDEEH��������
$�ODUJH�QXPEHU�RI�SHUPDQHQW�WURSLFDO�UHVLGHQW�ELUGV � LQFOXGLQJ�IRUHVW�ELUGV��VXFK�DV�KXPPLQJELUGV�DQG�SDUURWV��DQG�VDYDQQD�DQG�ZDGLQJ�ELUGV��VXFK�DV�VWRUNV��LELVHV��KHURQV��DQG�GXFNV� DV�ZHOO�DV WKH�$QGHDQ�6SHFWDFOHG�%HDU��PLJUDWH�VHDVRQDOO\�WR�IROORZ�DYDLODEOH�IRRG�VXSSOLHV��+LOW\�DQG�%URZQ���������6RPH�KLJK �HOHYDWLRQ�ELUGV��VXFK�DV�KXPPLQJELUGV��ILQFKHV��DQG�VHHG�HDWHUV��PRYH�GRZQVORSH�VHDVRQDOO\�RU�GXULQJ�LQFOHPHQW�ZHDWKHU��)MHOGV n DQG�.UDEEH��������3UHVHUYLQJ�WKHVH�VHDVRQDO�PLJUDWLRQV�UHTXLUHV�WKH�PDLQWHQDQFH�RI�FRQQHFWLYLW\�DORQJ�DOWLWXGLQDO�JUDGLHQWV�DQG�RWKHU�PLJUDWLRQ�URXWHV�
&RQVHUYDWLRQ�FRQWH[W�LQ�WKH�1$(&�7KH�1RUWKHUQ�$QGHV�KDV�EHHQ�D�FHQWHU�RI�KXPDQ�GHYHORSPHQW�IRU�RYHU��������\HD UV�DQG�LV�FRQVLGHUHG�RQH�RI�WKH�ZRUOG
V����PDMRU�FHQWHUV�RI�RULJLQ�RI�SODQWV�FXOWLYDWHG�IRU�IRRG��PHGLFLQH��DQG�LQGXVWU\��6DDYHGUD�	�)UHHVH���������7KH�ORQJ�SUHVHQFH�RI�KXPDQ�FXOWXUHV�KDV�FDXVHG�YDULDEOH�LPSDFWV�RQ�WKH�UHJLRQ
V�ELRGLYHUVLW\��ZKLFK�LV�QRZ�F RQVLGHUHG�RQH�RI�WKH�PRVW�WKUHDWHQHG�LQ�WKH�ZRUOG��2ULJLQDO�YHJHWDWLRQ�KDV�EHHQ�HOLPLQDWHG�IURP�PRUH�WKDQ�����RI�WKH�UHJLRQ���
&XUUHQWO\��WKH�1$(&�VXSSRUWV�D�KXPDQ�SRSXODWLRQ�RI�RYHU������������LQKDELWDQWV��&RUUDOHV����������6RPH�RI�WKH�UHJLRQ¶V�SULQFLSDO SRSXODWLRQ�FHQWHUV�VXFK�DV�0pULGD�LQ�9HQH]XHOD��%RJRWi��&DOL��0HGHOOtQ��DQG�%XFDUDPDQJD�LQ�&RORPELD�DQG�4XLWR�LQ�(FXDGRU��ZKLFK�VXSSRUW�RYHU�����RI�WKH�FLWL]HQV�RI�WKRVH���FRXQWULHV��&,$7��::)���������DUH�ORFDWHG�LQ�WKLV�HFRUHJLRQDO�FRPSOH[���



%,2',9(56,7<�9,6,21�)25�7+(��1257+(51�$1'(6�(&25(*,21$/�&203/(;�± ���� �

'HVSLWH�WKH�ORQJ�RFFXSDWLRQ�RI�WKLV�ODQG�E\�KXPDQV��PRVW�RI�WKH�H[WHQVLYH�DOWHUDWLRQ�RI�QDWXUDO�KDELWDW�LQ�WKH�$QGHV�KDV�WDNHQ�SODFH�VLQFH�WKH�EHJLQQLQJ�RI�WKH��� WK FHQWXU\��DQG�SDUWLFXODUO\�RYHU�WKH�ODVW����\HDUV��&RUUDOHV���������:KLOH�WKH�GU\�YDOOH\V�ZHUH�WKH�ILU VW�]RQHV�WR�EH�FXOWLYDWHG��H[SDQVLRQ�RI�ODUJH�ODQGKROGLQJV�LQ�WKH�ORZODQGV�RYHU�WKH�SDVW�� ���FHQWXULHV�KDV�SXVKHG�LQGLJHQRXV�JURXSV�DQG�SRRUHU�FDPSHVLQRV�WR�FXOWLYDWH�WKH�KLOOV�DQG�KLJKODQGV��LQFOXGLQJ�SiUDPR�]RQHV��7KH�GLVSODFHPHQW�RI�SHDVDQWV�WR�VPDOOHU� SURSHUWLHV�KDV�HQFRXUDJHG�WKHP�WR�IDUP�WKHLU�ODQGV�PRUH�LQWHQVLYHO\��,QWHQVLYH�XVH�RI�ODQG�DQG�QDWXUDO�UHVRXUFHV�FRQWLQXHV�WRGD\��UHVXOWLQJ�LQ�FRQWLQXHG�KDELWDW�ORVV��IUDJPHQWDWLRQ�DQG�GHJUDGDWLRQ��
'(9(/230(17�2)�7+(�%,2',9(56,7<�9,6,21&RQVHUYDWLRQ�VWDWXV�RI�WKH����HFRUHJLRQV�RI�WKH�1$(&�7KH�1$(&�FRQWDLQV�D�ZLGH�UDQJH�RI�SURWHFWHG�DUHDV�RI�GLIIHUHQW�PDQDJHPHQW�FDWHJRULHV��DFFRUGLQJ�WR�WKH�,QWHUQDWLRQDO�8QLRQ�IRU�WKH�&RQVHUYDWLRQ�RI�1DWXUH��,8&1���LQFOXGLQJ�1DWLRQDO�3DUNV��1DWXUDO�0RQXPHQWV��8QLTXH�1DWXU DO�$UHDV��DQG�:LOGOLIH�6DQFWXDULHV��$�QXPEHU�RI�WKHVH�UHVHUYH�DUHDV�FURVV�LQWHUQDWLRQDO�ERXQGDULHV���

7KUHH�FDWHJRULHV�RI�SURWHFWHG�DUHD�ZHUH�UHFRJQL]HG�IRU�WKH�1$(&�DQDO\VLV�DQG�GHYHORSPHQW�RI�WKH�YLVLRQ��x &DWHJRU\����3URWHFWHG�DUHDV�WKDW�DOORZ�RQO\�LQGL UHFW�XVH�RI�UHVRXUFHV��VXFK�DV�QDWLRQDO�SDUNV��,8&1�FDWHJRULHV�������x &DWHJRU\����3URWHFWHG�DUHDV�WKDW�DOORZ�OLPLWHG�GLUHFW�UHVRXUFH�XVH��WKH�1DWLRQDO�5HVHUYH�LQ�3HUX��,8&1�FDWHJRULHV����������HWF��x &DWHJRU\����,QGLJHQRXV�WHUULWRULHV�WKDW�DUH�QRW�SURWHFWHG DUHDV��EXW�PD\�VHUYH�DV�DUHDV�RI�ELRGLYHUVLW\�SURWHFWLRQ�GXH�WR�OLPLWHG�UHVRXUFH�XVH�
6WULFW�SURWHFWLRQ�RI�QDWXUDO�KDELWDW�LV�GLVWULEXWHG�XQHYHQO\�DPRQJ�WKH�GLIIHUHQW�HFRUHJLRQV��VHH�WDEOH�EHORZ����2YHU�ILYH�PLOOLRQ�KHFWDUHV��DURXQG������RI�WKH�1$(&�DUH� XQGHU�VWULFW��&DWHJRU\����SURWHFWLRQ��FRQFHQWUDWHG�LQ�WKH�KLJKHU�HOHYDWLRQ�IRUHVWV�DQG�SiUDPRV��
7KH�9HQH]XHODQ�$QGHV�SiUDPR��(5�����LV�WKH�PRVW�SURWHFWHG�HFRUHJLRQ��ZLWK�����RI�LWV�DUHD�XQGHU�SURWHFWLRQ��IROORZHG�E\�WKH�1RUWKHUQ�$QGHDQ�SiUDPR��ZLWK�����S URWHFWLRQ��DQG�WKH�9HQH]XHOD�$QGHDQ�PRQWDQH�IRUHVW��ZLWK�����SURWHFWLRQ���
7KH�WKUHH�GU\�IRUHVW�YDOOH\V�KDYH�QR�SURWHFWLRQ�DQG�KDYH�VXIIHUHG�VHYHUH�KDELWDW�DOWHUDWLRQ��ZKLOH�WKH�FRUUHVSRQGLQJ�PRQWDQH�IRUHVWV�RI�WKH�0DJGDOHQD�DQG�&DXFD�YDOOH\V��(5����DQG�( 5�����KDYH�RQO\�����DQG������RI�WKH�DUHD�XQGHU�SURWHFWLRQ��UHVSHFWLYHO\���
7DEOH��� &KDUDFWHULVWLFV�RI�WKH�HFRUHJLRQV�RI�WKH�1$(&�DQG�DUHDV�RI�LQIOXHQFH�1XPEHU 1DPH $UHD��KD� 1R��/8
V 5HPDLQLQJ�YHJ���� 3URWHFWHG�DUHD����
�� 6DQWD�0DUWD�PRQWDQH�IRUHVW ������� �� ���� ����� (DVWHUQ�5DQJH�PRQWDQH�IRUHVW ��������� �� ���� ������ 9HQH]XHODQ�$QGHV�PRQWDQH�IRUHVW ��������� �� ���� ������ 1RUWKZHVWHUQ�$QGHV�PRQWDQH�IRUHVW ��������� ��� ���� ����

�� &DXFD�9DOOH\�PRQWDQH�IRUHVW ��������� �� ���� ���
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�� 0DJGDOHQD�9DOOH\�PRQWDQH�IRUHVW ���������� �� ���� ����� (��&RUGLOOHUD�5HDO�PRQWDQH�IRUHVW ��������� �� ���� ������� 6DQWD�0DUWD�SiUDPR ������� � ���� ������ 9HQH]XHODQ�$QGHV�SiUDPR ������� �� ���� ������� 1RUWKHUQ�$QGHV�SiUDPR ��������� �� ���� ������� &HQWUDO�5DQJH�SiUDPR ������� �� ���� ������ 0DJGDOHQD�9DOOH\�GU\�IRUHVW ��������� �� ���� ����� &DXFD�9DOOH\�GU\�IRUHVW ������� �� ���� ������ 3DWLD�9DOOH\�GU\�IRUHVW ������� � ���� ���7RWDOV ���������� ��� ���� ����
�3URWHFWHG�DUHDV�SHUFHQWDJHV�LQFOXGH�RQO\�WKRVH�DUHDV�WKDW�DUH�XQGHU�VWULFW�SURWHFWLRQ��,8&1¶V�&DWHJRU\�����IRU�LQVWDQFH��WKH�6DQWD�0DUWD�PDVVLI�RQO\�KDYH����LQ�WKH�WDEOH�ZKHQ�PRVW�RI�WKH�DUHD�EHORQJV�WR�D�1DWLRQDO�3DUN��EHFDXVH�WKLV�SURWHFWHG�DUHD�RYHUODSV�ZLWK�DQ�LQGLJHQRXV� WHUULWRU\�
(FRUHJLRQV�RI�WKH�1$(&6LJQLILFDQW�DOWLWXGLQDO�DQG�FOLPDWLF�JUDGLHQWV�GLVWLQJXLVK�WKH����HFRUHJLRQV�WKDW�PDNH�XS�WKH�1$(&��7KH�YDULHW\�RI�KDELWDWV�LV�UHIOHFWHG�LQ�WKH�GLYHUVLW\�RI�PRQWDQH�IRUHVWV��GU\�IRUHVWV��DQG�SiUDPRV�LQ�WKH�1RUWKHUQ�$QGHV� FRPSOH[���
0RQWDQH�IRUHVWV7KH�6LHUUD�1HYDGD�GH�6DQWD�0DUWD�LV�DQ�LVRODWHG�S\UDPLG �VKDSHG�PDVVLI�VXSSRUWLQJ�D�ZLGH�UDQJH�RI�KDELWDWV��LQFOXGLQJ�SUHPRQWDQH��PRQWDQH��SiUDPRV��DQG�SHUPDQHQW�LFH�DQG�VQRZ��7KH�LVRODWLRQ�RI�WKH�6DQWD�0DUWD�PRQWDQH�IRUHVWV��(5��� IURP�RWKHU�PRQWDQH�IRUHVWV�KDV�SURGXFHG�D�UHODWLYHO\�ORZHU�IORULVWLF�DQG�IDXQDO�GLYHUVLW\�LQ�DEVROXWH�QXPEHUV�EXW�RQ�D�SHU�XQLW�EDVLV��LV�DPRQJ�WKH�PRVW�GLYHUVH�HFRUHJLRQ�ZLWKLQ�WKH�FRPSOH[�ZLWK�KLJK�FRQFHQWUDWLRQV�RI�HQGHPLFV���%LRWLF�]RQHV�DQG�HOHPHQWV�DUH�IRXQG�DW�ORZHU�HOHYDWLRQV�KHUH�WKDQ�LQ�WKH�PDLQ�$QGHDQ�UDQJH��+HUQiQGH]�HW�DO�������D��/R]DQR��������FLWHG�LQ�&DUERQR������D���DQG�6DQWD�0DUWD�VKDUHV�HOHPHQWV�ZLWK�RWKHU�UHJLRQV��3DQDPD��&KRFy��$PD]RQ�SLHGPRQW��

7KH�(DVWHUQ�&RUGLOOHUD�PRQWDQH�IRUHVWV��(5��� LV�RQH�RI�WKH�WKUHH�ODUJHVW�(5�DQG�H[WHQGV�LQ�WKH�QRUWK�IURP�WKH�6HUUDQtD�GH�3HULMi�DQG�VRXWK�WR�WKH�7DPi�0DVVLI�DQG�WKH�6HUUDQtD�GH�/D�0DFDUHQD���7KH�QRUWKHUQ�SDUW�RI�WKLV�(5��WKH�6HUUDQLD�GH�3HULMi�GLVSOD\V�VLPLODULW\�ZLWK�WKH�6DQWD�0DUWD�PRQWDQH�IRUHVWV�ZKLOH�WKH�HDVWHUQ�VORSHV�DUH�LQIOXHQFHG�E\�WKH�GU\�IRUHVWV�RI�WKH�SLHGPRQW�DQG�WKH�/ODQRV�JUDVVODQGV���,Q�WKH�VRXWKHUQ�SRUWLRQ��WKH�$PD]RQ�ORZODQGV�LQIOXHQFH�FOLPDWLF�SDWWHUQV�DQG�OHDG�WR�WKH�SUHVHQFH�RI�PRLVW�SLHGPRQW�IRUHVWV� 6SHFLHV�ULFKQHVV�LQ�WKLV�HFRUHJLRQ�LV�RXWVWDQGLQJ�ERWK�DW�D�UHJLRQDO�DQG�JOREDO�OHYHO��GXH�WR�KLJK�WXUQRYHU�UDWHV�LQ�VSHFLHV�FRPSRVLWLRQ��&XUUHQW�LQYHQWRULHV�IRU�WKLV�HFRUHJLRQ�LQFOXGH�����VSHFLHV�RI�ELUGV�����HQGHPLF�WD[D�������VSHFLHV�RI�IURJV�����HQGHPLF��5XL]�HW�DO����� ����DQG����VSHFLHV�RI�SDOPV����HQGHPLF���.DWWDQ��������
7KH�ORFDWLRQ�RI�WKH�9HQH]XHOD�$QGHDQ�PRQWDQH�IRUHVWV��(5���� EHWZHHQ�WKH�2ULQRFDQ��$PD]RQLDQ��ORZODQGV�DQG�WKH�&DULEEHDQ�FRDVW�PDNHV�LW�DQ�LPSRUWDQW�SK\VLFDO�EDUULHU�WR�ZLQGV��UDLQV��DQG�DVVRFLDWHG�F OLPDWLF�HOHPHQWV��7KLV�ORFDWLRQ�KDV�DOVR�SHUPLWWHG�WKH�PHUJLQJ�RI�ELRORJLFDO�HOHPHQWV�IURP�WKH�$QGHV��$PD]RQLDQ�EDVLQ��FRDVW�UDQJH��DQG�WKH�/ODQRV��7KHVH�KLJKODQGV�DOVR�VKDUH�DQLPDO�VSHFLHV�ZLWK�WKH�FRDVW�UDQJH�DQG�WKH�*XLDQHVH�KLJKODQGV��<HUHQD��������



%,2',9(56,7<�9,6,21�)25�7+(��1257+(51�$1'(6�(&25(*,21$/�&203/(;�± ���� ��

7KH�1RUWKZHVWHUQ�$QGHV�PRQWDQH�IRUHVWV��(5���� UXQ�WKH�IXOO�H[WHQW�RI�WKH�ZHVWHUQ�VORSH�RI�WKH�:HVWHUQ�&RUGLOOHUD�LQ�&RORPELD�DQG�(FXDGRU��VWUHWFKLQJ�VRPH����GHJUHHV�RI�ODWLWXGH���7KLV�HFRUHJLRQ�DOVR�LQFOXGHV�WKH�HDVWHUQ�VORSH�RI�WKH�:HVWHUQ�&RUGLOOHUD�LQ�( FXDGRU��DV�ZHOO�DV�WKH�QRUWK�FHQWUDO�LQWHU�$QGHDQ�YDOOH\V�LQ�VRXWKHUQ�(FXDGRU��7KLV�HFRUHJLRQ�UHDFKHV�LWV�ORZHU�OLPLW�DW�����P�DERYH�VHD�OHYHO�RQ�WKH�3DFLILF�VORSH��6SHFLHV�ULFKQHVV�YDULHV�EHWZHHQ�WKH�GLIIHUHQW�VORSHV�RI�WKH�HFRUHJLRQ��)RU�LQVWDQFH��WKH�3D FLILF�VORSH�KDV�PRUH�VSHFLHV�RI�ELUGV�DQG�EDWV�WKDQ�WKH�HDVWHUQ�VORSH�DQG�WKH�LQWHU �$QGHDQ�YDOOH\V�LQ�ERWK�LWV�ELUG�DQG�EDW�FRPSRVLWLRQV��ZKLOH�WKH�HDVWHUQ�VORSH�WHQGV�WR�KDYH�D�KLJKHU�GLYHUVLW\�DQG�PRUH�XQLTXH�VHW�RI�IURJ�VSHFLHV��.DWWDQ�HW�DO���������
7KH�&DXFD�9DOOH\�PRQWDQH�IRUHVWV��(5���� RFFXU�RQ�WKH�PLGGOH�HOHYDWLRQV��IURP������ ������P�WR�DSSUR[LPDWHO\������P�HOHYDWLRQ��RI�WKH�LQWHUQDO�VORSHV�RI�WKH�&DXFD�9DOOH\��EHWZHHQ�WKH�:HVWHUQ�DQG�&HQWUDO�FRUGLOOHUDV�LQ�&RORPELD�DQG�DUH�GLVWLQFW�IURP�ERWK�WKH GULHU�YDOOH\�ORZODQGV�DQG�IURP�WKH�KLJKODQG�KHDGZDWHUV�RI�WKH�&DXFD�5LYHU��7KLV�UHJLRQ�FRQWDLQV�RQH�RI�WKH�(QGHPLF�%LUG�$UHDV�GHWHUPLQHG�E\�%LUG/LIH�,QWHUQDWLRQDO��ZLWK����UHVWULFWHG �UDQJH�VSHFLHV����RI�ZKLFK�RFFXU�QRZKHUH�HOVH��LQ�DQ�DUHD�RI��������NP � �(%$�%����%LEE\�HW�DO���������0RUH�UHPDUNDEOH�LV�WKH�FDVH�RI�IURJV��RI�ZKLFK����VSHFLHV�DUH�HQGHPLF�WR�WKH�UHJLRQ��/\QFK�HW�DO�������� 7KH�ELRORJLFDO�G\QDPLFV�RI�WKLV�HFRUHJLRQ�DQG�WKDW�RI�WKH� 0DJGDOHQD�9DOOH\�PRQWDQH�IRUHVWV��(5��� DUH�FORVHO\�OLQNHG�ERWK� WR�HDFK RWKHU�DQG�WR�DGMDFHQW�HFRUHJLRQV��LQFOXGLQJ�WKH�&DXFD�DQG�0DJGDOHQD�YDOOH\�ORZODQGV�DQG�WKH�RXWHU�VORSHV�RI�WKH�WKH�PDLQ�$QGHDQ�FKDLQ�
7KH�0DJGDOHQD�9DOOH\�PRQWDQH�IRUHVWV�HFRUHJLRQ �(5��� FRPSULVHV�WKH�XSSHU�LQWHUQDO�VORSHV��IURP�DSSUR[LPDWHO\��� ����P�WR�������������P�HOHYDWLRQ��RI�WKH�0DJGDOHQD�9DOOH\�LQ�&RORPELD��DQ�LQWHU�$QGHDQ�YDOOH\�EHWZHHQ�WKH�&HQWUDO�DQG�(DVWHUQ�&RUGLOOHUDV��7KHUH�DUH�VHYHUDO�DUHDV�RI�HQGHPLVP�ZLWKLQ�WKH�HFRUHJLRQ �
7KH�PRQWDQH�IRUHVWV�RI�WKH�HDVWHUQ�VORSH�RI�WKH�&RUGLOOHUD 5HDO��(5���� H[WHQG�IURP�WKH�&RORPELDQ�0DVVLI�VRXWK�VRPH�� R RI�ODWLWXGH�LQWR�QRUWKHUQ�3HUX�DQG�LQFOXGH�WKH�&yQGRU�DQG�&XFXW~�UDQJHV��7KH�$PD]RQLDQ�VORSH�RI�WKH�FRUGLOOHUD�VXSSRUWV�WKH�JUHDWHVW�QXPEHU�RI�VSHFLHV�H[FOXVLYH�WR�WKH�(5�FRPSOH[�DQG�DOVR�WKH�KLJ KHVW�VSHFLHV�ULFKQHVV�IRU�PRVW�JURXSV�DVVHVVHG�
3iUDPRV,Q�JHQHUDO��VSHFLHV�GLYHUVLW\�IRU�PRVW�JURXSV�LV�FRQVLGHUDEOH�UHGXFHG�LQ�WKH�SiUDPR�HFRUHJLRQV�WKDQ�WKH�VXUURXQGLQJ�PRQWDQH�IRUHVWV��+RZHYHU��JLYHQ�WKH�LVRODWHG�³LVODQG�KDELWDW´�QDWXUH�RI�PRVW�SiUDPRV��LW�LV�KHUH�ZKHUH�WKH�PRVW�FRPSOH[�SKHQRPHQD�DQG�SDWWHUQV�RI�VSHFLDWLRQ�DQG�HQGHPLVP�KDYH�WDNHQ�SODFH��
7KH�6DQWD�0DUWD�3iUDPR��(5�������WKH�QRUWKHUQPRVW�SiUDPRV�RI�6RXWK�$PHULFD�H[WHQG�IURP�DSSUR[LPDWHO\�������P�WR�DURXQG�������P��ZKHUH�WKH\�DUH�UHSO DFHG�E\�SHUPDQHQW�LFH�DQG�VQRZ��5DQJHO�������DQG�&OHHI�DQG�5DQJHO��������ERWK�FLWHG�LQ�5DQJHO�DQG�*DU]yQ���������7KH�RFFXUUHQFH�RI����HQGHPLF�VSHFLHV�RI�DQJLRVSHUPV��DV�ZHOO�DV�HQGHPLF�PDPPDOV�DQG�ELUGV��PDNH�WKLV�SiUDPR�HFRUHJLRQ�GLVWLQFW�IURP�ERWK�WKH�PR QWDQH�IRUHVW�DQG�RWKHU�SiUDPRV�
7KH�9HQH]XHODQ�$QGHV�3iUDPRV �(5����� H[WHQG�IURP�WKH�=XPEDGRU�3iUDPR�WR�WKH�&HQGp�FOXVWHU�RI�SDUDPRV��DOO�DORQJ�WKH�0pULGD�&RUGLOOHUD��EHWZHHQ����� ������P��XS�WR������P�DERYH�VHD�OHYHO��7KLV�HFRUHJLRQ�LV�FKDUDFWHUL]HG�E\�W KH�SUHVHQFH�RI�PDQ\�HQGHPLF��DQG�DV�D�FHQWHU�RI�RULJLQ�DQG�PDMRU�FHQWHU�RI�GLYHUVLILFDWLRQ�RI�WKH�(VSHOHWLLQDH�WULEH��$VWHUDFHDH���JHQXV� (VSHOHWLDRU�IUDLOHMRQ�DV�LW�LV�FRPPRQO\�NQRZQ��WKH�HPEOHP�RI�SDUDPRV�LQ�9HQH]XHOD�DQG�&RORPELD��
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7KH�1RUWKHUQ�$QGHV�3iUDPR��(5������LV WKH�ODUJHVW�SiUDPR�HFRUHJLRQ�DQG�H[WHQGV�WKURXJK�WKH�ZKROH�RI�&RORPELD�DQG�(FXDGRU�DQ\ZKHUH�IURP������WR������P�DERYH�VHD�OHYHO��� 3ODQW�DQG�DQLPDO�FRPPXQLW\�FRPSRVLWLRQ��LQ�WKH�SiUDPRV�YDULHV�ODWLWXGLQDOO\�DQG�DV�D�IXQFWLRQ�RI�DELRWLFIDFWRUV��HVSHFLDOO\�PRLVWXUH��
7KH�&HQWUDO�5DQJH�3iUDPR��(5������HFRUHJLRQ� LV� UHVWULFWHG� WR� WKH�QRUWKHUQ�$QGHV�RI�3HUX�DQG� WKHLU� ORZHU� DOWLWXGLQDO� OLPLW� UDQJHV� EHWZHHQ� ����� DQG� ����� PVQP�� 7KH� UHODWLYHO\� ORZ�HOHYDWLRQ��GU\� FOLPDWH�DQG�SODQW� FRPPXQLW\� FRPSRVLW LRQ�GLIIHUHQWLDWHV� WKHVH�DOSLQH� IRUPDWLRQV�IURP� ERWK� SiUDPRV� DQG� WR� WKH� SXQD� RI� WKH� VRXWKHUQ� $QGHV�� 6HYHUDO� VSHFLHV� RI� DQLPDOV� RI�DPD]RQLDQ�RULJLQ�RFFXU� LQ� WKLV�HFRUHJLRQ��DV�ZHOO�DV�VRPH�HOHPHQWV� IURP�WKH�QRUWKHUQ�HQG�RI�WKH�3HUXYLDQ�GHVHUW��7KH�XQLTXHQHV V�RI� WKH�HFRUHJLRQ� LV�HYLGHQFHG�E\�WKH� ORFDWLRQ�RI�VHYHUDO�FHQWHUV�RI�ELUG�HQGHPLVP�ZLWKLQ�LW��
$UHDV�RI�,QIOXHQFH�,Q�WKH�GU\�IRUHVWV�RI�WKH�0DJGDOHQD�9DOOH\��(5������&DXFD�9DOOH\��(5�����DQG�3DWtD�9DOOH\��(5������UDLQIDOO�UHDFKHV�QR�PRUH�WKDQ�������PP�S HU�\HDU��PRVW�RI�ZKLFK�IDOOV�LQ�WZR�VHSDUDWH�UDLQ\�VHDVRQV���7KH�DOOXYLDO�RU�VHGLPHQWDU\�VRLOV�ZLWK�YROFDQLF�DVK�RQ�WKH�YDOOH\�IORRUV�PDNH�WKHP�SUHIHUUHG�DJULFXOWXUDO�UHJLRQV��WKXV�PRVW�RI�WKH�RULJLQDO�YHJHWDWLRQ�KDV�EHHQ�UHPRYHG�RU�VHULRXVO\�GHJUDGHV��
7KH�0DJGDOHQD�9DOOH\�GU\�IRUHVWV�DUH�ORFDWHG�LQ�DQ LQWHU�$QGHDQ�YDOOH\�EHWZHHQ�WKH�(DVWHUQ�DQG�&HQWUDO�FRUGLOOHUDV�RI�WKH�1RUWKHUQ�$QGHV�LQ�&RORPELD��GLVVHFWHG�E\�WKH�0DJGDOHQD�5LYHU��WKH�ODUJHVW�&RORPELDQ�ZHVWHUQ�ULYHU�� 7KHUH�DUH�VHYHUDO�SODQWV�VSHFLHV�HQG HPLF�WR�WKLV�DUHD �
7KH�&DXFD�9DOOH\�GU\�IRUHVWV�DUH�DOVR�ORFDWHG�LQ�DQ� LQWHU�$QGHDQ�YDOOH\�EHWZHHQ�WKH�&HQWUDO�DQG�:HVWHUQ�FRUGLOOHUDV�LQ�VRXWKZHVWHUQ�&RORPELD��SDUDOOHO�WR�WKH�&DXFD�5LYHU��7KH�HFRV\VWHPV�LQ�WKLV�UHJLRQ�DUH�KLJKO\�GLVWXUEHG�DQG�YHU\�IHZ�D QG�VPDOO�UHPQDQWV�RI�QDWXUDO�KDELWDW�VWLOO�IRXQG��KRZHYHU��WKHVH�SRFNHWV�VWLOO�VXSSRUW�SRSXODWLRQV�RI�VRPH�HQGHPLF�WD[D �
7KH 3DWtD� 9DOOH\ LV� D� GU\� YDOOH\� GLVVHFWHG� E\� WKH� 3DWLD� 5LYHU� DQG� VXUURXQGHG� E\� WKH� FORXG�IRUHVWV� RI� WKH�:HVWHUQ�&RUGLOOHUD� DQG� WKH�$Q GHDQ�PDVVLI�� � $OWKRXJK�QR�HQGHPLVP�KDV�EHHQ�IRXQG�DW�WKH�VSHFLHV�OHYHO��WKHUH�DUH�VHYHUDO�VXE �VSHFLHV�RI�ELUGV��EXWWHUIOLHV�DQG�SODQWV�WKDW�DUHHQGHPLF�WR�WKLV�YDOOH\��
,GHQWLI\LQJ�VXE�HFRUHJLRQV��D�WRRO�IRU�HQVXULQJ�UHSUHVHQWDWLRQ*LYHQ�WKDW�VSDWLDO�YDULDWLRQ�LV�VR�KLJK�ZLWKLQ�PRVW�RI�WKH����LQGLYLGXDO�HFRUHJLRQV�WKDW�FRPSULVH�WKH�FRPSOH[��WR�DQDO\VH�DQG�DFKLHYH�WKH�REMHFWLYH�RI�IXOO�UHSUHVHQWDWLRQ�RI�DOO�GLVWLQFW�QDWXUDO�FRPPXQLWLHV��WKH�(5¶V�ZHUH�VXEGLYLGHG�LQWR�VXE(5�XQLWV�DV�D�SUR[\�WR�KHOS�FDSWXUH�WK H�ODUJH�VFDOH�HFRORJLFDO�YDULDWLRQV�WKDW�DUH�WKRXJKW�WR�RFFXU�RYHU�FKDQJHV�LQ�ODWLWXGH��HOHYDWLRQ��VORSH��DQG�RWKHU�IDFWRUV��SUHYLRXVO\�GHVFULEHG���$�WRWDO�RI����VXE(5�ZHUH�LGHQWLILHG�����ZLWKLQ�WKH�PRQWDQH�IRUHVW�(5¶V����ZLWK�WKH���SDUDPR�(5¶V�DQG�WKH�GU\ YDOOH\�(5¶V�ZHUH�FRQVLGHUHG�UHODWLYHO\�KRPRJHQRXV�DQG�ZLWKRXW�QHHG�IRU�VXEGLYLVLRQ���
&RXQWU\�:LGH�$QDO\VHV�RI�%LRORJLFDO�DQG�3K\VLFDO�)HDWXUHV�,QLWLDO�ELRORJLFDO�DQG�VRFLRHFRQRPLF�DVVHVVPHQWV�ZHUH�FDUULHG�RXW�LQGLYLGXDOO\�LQ�HDFK�RI�WKH�IRXU�SDUWLFLSDWLQJ�FRXQWULHV���$Q�LQWHUGLVFLSOLQDU\�WHDP�RI�SURIHVVLRQDOV�IURP�::)�&RORPELD�DQG�3HUX��DQG�::)�DVVRFLDWHV��)8'(1$�DQG�)XQGDFLyQ�1DWXUD�IURP�9HQH]XHOD�DQG�(FXDGRU��UHVSHFWLYHO\��FRQYHQHG�WR�GHYHORS�WHFKQLFDO�FULWHULD�IRU�FRXQWU\ �OHYHO�VWXGLHV�RI�ELRGLYHUVLW\�SDWWHUQV�DQG�WKH�VRFLR �HFRQRPLF�FRQWH[W�LQ�ZKLFK�WKH\�RFFXU���
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7KH�FRXQWU\ZLGH�DQDO\VHV�LGHQWLILHG�DQG�FRPSLOHG�SHUWLQHQW�VHFRQGDU\�OLWHUDWXUH�DQG�LWV�DVVRFLDWHG�GDWD�LQ�RUGHU�WR�GHVFULEH�WKH�HVVHQWLDO�HFRORJLFDO�IHDWXUHV��LQFOXGLQJ�WKH�DOSKD�DQG�EHWD�GLYHUVLW\��HQGHPLVP��HFRORJLFDO�DQG�HYROXWLRQDU\�SURFHVVHV��DQG�DUHDV�RI�SDUWLFXODU�ELRORJLFDO�LQWHUHVW� IRU�HDFK�HFRUHJLRQ���,Q�SDUWLFXODU��FRPSDUDWLYH�DQDO\VHV�ZHUH�FDUULHG�RXW�DPRQJ�VRPH�RI�WKH�ODUJHU�HFRUHJLRQV�DQG�VXEHFRUHJLRQV��XVLQJ�LQYHQWRULHV�RI�ED WV��ELUGV��EXWWHUIOLHV��IURJV��RUFKLGV��DQG�SDOPV��7KH�LQIRUPDWLRQ�ZDV�XVHG�WR�FRQVWUXFW�D�SUHOLPLQDU\�GDWDEDVH�FRQWDLQLQJ�VSHFLHV�OLVWV�IRU�WKHVH�WD[RQRPLF�JURXSV�LQ�HDFK�HFRUHJLRQ�RI�WKH�1$(&��DV�ZHOO�DV�VSHFLDOLVWV�JURXSV�ZRUNLQJ�LQ�WKH�UHJLRQ�DQG�LPSRU WDQW�VRXUFHV�RI�PRUH�GHWDLOHG�LQIRUPDWLRQ���
,GHQWLILFDWLRQ�RI�$UHDV�RI�7D[RQRPLF�,PSRUWDQFH�$�ZRUNVKRS�ZDV�FDUULHG�RXW�ZLWK�H[SHUWV�IURP�GLYHUVH�ELRORJLFDO�DQG�VRFLDO�GLVFLSOLQHV�DQG�VSHFLDOLWLHV�WR�FRPSOHPHQW�WKH�VHFRQG�GDWD�FROOHFWLRQ�SURFHVV�IRU�WKH� GHILQLWLRQ�RI�DUHDV�RI�KLJK�ELRORJLFDO�LPSRUWDQFH���$ERXW����SURIHVVLRQDOV�IURP�GLIIHUHQW�GLVFLSOLQHV�UHODWHG�WR�FRQVHUYDWLRQ�RI�WKH�QRUWKHUQ�$QGHDQ�ELRGLYHUVLW\��LQFOXGLQJ�VSHFLDOLVWV�RQ�GLIIHUHQW�WD[D�DQG�HFRV\VWHPV��DQG�H[SHUWV�IURP�WKH�VRFLDO�VFLHQFHV� ZHUH�DVNHG�WR�LGHQWLI\�DQG�ORFDWH�LPSRUWDQW�DUHDV�IRU�ELRGLYHUVLW\��GHVFULEH�WKH�FXUUHQW�VWDWXV�RI�WKH�ELRORJLFDO�HOHPHQWV�WKDW�PDNH�WKH�DUHDV�RXWVWDQGLQJ��DQG�OLVW�VLJQLILFDQW�WKUHDWV�WR�ELRORJLFDO�GLYHUVLW\�LQ�WKRVH�DUHDV��
7KH�DUHDV�QRPLQDWHG�IRU�WKHL U�ELRORJLFDO�LPSRUWDQFH�WR�SDUWLFXODU�WD[D�ZHUH�FRQVROLGDWHG�LQWR�D�VLQJOH�VHULHV�RI�DUHDV�RI�WD[RQRPLF�LPSRUWDQFH��ZKLFK�ZDV�EDVHG�RQ�]RQHV�LGHQWLILHG�IRU�PXOWLSOH�WD[D�DQG�]RQHV�FRQVLGHUHG�RI�KLJKHVW�LPSRUWDQFH�IRU�RQH�RU�PRUH�WD[D���
7KH�ILYH�ZRUNLQJ�JURXSV��VHSDUDWHG�E\�WD[RQRPLF�VSHFLDOW\��LGHQWLILHG�D�WRWDO�RI�����DUHDV�RI�LPSRUWDQFH�WR�WKH�ILYH�WD[RQRPLF�JURXSV�DQG�WR�JHQHUDO�ELRGLYHUVLW\�FRQVHUYDWLRQ�LQ�SDUWLFXODU�UHJLRQV��%DSWLVWH��������::)�*,6�FDOFXODWLRQV���2I�WKHVH�����ZHUH�FRQVLGHUHG�RI�KLJK�LPSRUWDQFH�IRU�D�SDUWLFXODU�JURXS�����ZHUH�FRQVLGHUHG�RI�KLJKHU�LPSRUWDQFH��DQG����ZHUH�FRQVLGHUHG�RI�KLJKHVW�LPSRUWDQFH�IRU�DW�OHDVW�RQH�WD[RQRPLF�JURXS����7KH�DUHDV�QRPLQDWHG�DV�FRQVHUYDWLRQ�SULRULWLHV�E\�WKLV�JURXS�RI�H[SHUWV�ZHUH�V\QWKHVL]HG�LQWR�D�VLQ JOH�VHULHV�RI����DUHDV��7KLV�FRPELQHG�VHW�RI�QRPLQDWHG�DUHDV�VHUYHG�DV�RQH�RI�WKUHH�ELRORJLFDO�YDULDEOHV XVHG�WR�GHOLQHDWH�WKH�SULRULW\�DUHDV�IRU�WKH�1$(&��
6HWWLQJ�%ORFN�6L]H�2EMHFWLYHV�%DVHG�RQ�)RFDO�6SHFLHV�+DELWDW�8VH�,QIRUPDWLRQ�RQ�WKH�GLVWULEXWLRQ� RU�DUHD�UHTXLUHPHQWV�RI�WKH�YDVW�PDMRULW\�RI�UHVLGHQW�VSHFLHV�LQ�PRVW�HFRUHJLRQV�RI�WKH�1$(&� LV�OLPLWHG�RU�ODUJHO\�QRQH[LVWHQW� ,Q�WKH�DEVHQFH�RI�NQRZLQJ�ZKDW�HDFK�DQG�HYHU\�VSHFLHV�UHTXLUHV�IRU�ORQJ �WHUP�VXUYLYDO��RQH�VWUDWHJ\�LV�WR�VHOHFW�D�VPDOO�QXPEHU�RI�VSHFLHV��IRFDO�VSHFLHV� DQG�XVH�WKH�VSDWLDO�UHTXLUHPHQWV�RI�WKRVH�VSHFLHV�DV�D�SUR[\�IRU�WKH�KDELWDW�UHTXLUHPHQWV�RI�DOO�WKH�RWKHUV��
'XH�WR�FHUWDLQ�OLIH�KLVWRU\�WUDLWV�VXFK�DV�VSHFLDOL]HG�GLHWV�RU�EUHHGLQJ�UHTXLUHPHQWV��IRFDO�VSHFLHV�DUH�JHQHUDOO\�DUHD�VHQVLWLYH�DQG�UHTXLUH�ODUJH��LQWHUFRQQHFWHG�DUHDV�WR�PDLQWDLQ�YLDEOH�SRSXODWLRQV��/DPEHFN���������7KHVH�VSHFLHV�DUH�VHOHFWHG�RQ�WKH�DVVXPSWLRQ�WKDW�HVWDEOLVKLQJ�VXIILFLHQWO\�ODUJH�DQG�LQWHUFRQQHFWHG�DUHDV�WR�IXOILOO�WKHLU�KDELWDW�UHTXLUHPHQWV�ZLOO�EH�OLN HO\�WR�IXOILOO�WKH�UHTXLUHPHQWV�RI�PRVW��LGHDOO\�DOO��RWKHU�VSHFLHV�QDWLYH�WR�WKH�UHJLRQ���
7ZR�IRFDO�VSHFLHV�SUR[LHV�ZHUH�FKRVHQ��WKH�$QGHDQ�6SHFWDFOHG�%HDU�� 7UHPDUFWRV�RUQDWXV ���ZKLFK�LV�FRQVLGHUHG�WR�EH�WKH�PRVW�VHQVLWLYH�VSHFLHV�LQ�WKH�$QGHV�WR�VL]H�U HVWULFWLRQV�RU�ORVV�RI�
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SDUWLFXODU�KDELWDWV��7KH�FRQVHUYDWLRQ�WDUJHW�IRU�VSHFWDFOHG�EHDUV�ZDV�GHILQHG�WR�EH�D�KDELWDWEORFN��RU�FRPSOH[�RI�EORFNV��WKDW�ZRXOG�EH�ODUJH�HQRXJK�WR�VXVWDLQ�D�YLDEOH�VXE �SRSXODWLRQ�RI�WKH�VSHFLHV�
,Q�DGGLWLRQ�WR�PDLQWDLQLQJ�KDEL WDW�EORFNV�ODUJH�HQRXJK�WR�VXSSRUW�SRSXODWLRQV�RI�EHDUV��LW�ZDV�UHFRJQL]HG�WKDW�VPDOOHU�LQWDFW�KDELWDW�EORFNV�H[LVW�WKDW�FDQ�VXSSRUW�D�ZLGH�UDQJH�RI�PHGLXP �VL]HG�VHHG�GLVSHUVHUV��SROOLQDWRUV��DQG�SUHGDWRUV��7KXV��D�VHFRQGDU\�IRFDO�VSHFLHV�ZLWK�PHGLXP�VL]HG KDELWDW�GHPDQGV��WKH�PRXQWDLQ�WDSLU�� 7DSLUXV�SLQFKDTXH���HQGHPLF�WR�WKH�QRUWKHUQ�$QGHV��ZDV�GHILQHG��7DSLUV�KDYH�D�VXEVWDQWLDOO\�VPDOOHU�KRPH�UDQJH� DERXW���LQGLYLGXDO�SHU���������KHFWDUHV��/L]DQR�DQG�&DYDOLHU�������� WKDQ�WKDW�RI�WKH�6SHFWDFOHG�%HDU�EXW�VWLOO�SUREDEO\�ODUJH�HQRXJK�WR�VHUYH�DV�DQ�XPEUHOOD�IRU�PRVW�UHVLGHQW�VSHFLHV���
/RFDWLQJ�DUHDV�RI�LPSRUWDQFH�IRU�IRFDO�VSHFLHV7KH�SUHVHQFH�RI�DQ�H[WDQW�6SHFWDFOHG�%HDU�SRSXODWLRQ�ZDV�XVHG�DV�RQH�RI�WKUHH�SULQFLSDO�IDFWRUV�LQ�GHOLQHDWLQJ�WKH�SULRULW\�DUH DV�IRU�FRQVHUYDWLRQ��6SHFWDFOHG�%HDUV�ZHUH�FRQVLGHUHG�LQGLFDWRUV�RI�D�UHODWLYHO\�LQWDFW�HFRV\VWHP��VR�DUHDV�ZKHUH�WKHVH�EHDUV�DUH�FXUUHQWO\�SUHVHQW�ZHUH�FRQVLGHUHG�SDUWLFXODUO\�LPSRUWDQW��
&XUUHQW�OLWHUDWXUH�DQG�D�ZRUNVKRS�RQ�WKH�FRQVHUYDWLRQ�RI�WKH�6SHFW DFOHG�%HDU��KHOG�LQ�5LREDPED��(FXDGRU��LQ�1RYHPEHU��������SURYLGHG�LQIRUPDWLRQ�XVHG�LQ�WKH�GHYHORSPHQW�RI�D�PDS�RI�GLVWULEXWLRQ�RI�SRSXODWLRQV�RI�WKH�VSHFLHV�WKURXJKRXW�WKH�WURSLFDO�$QGHV��
(VWDEOLVKLQJ�PLQLPXP�DUHD�UHTXLUHPHQWV�IRU�YLDEOH�SRSXODWLRQV,Q�DGGLWLRQ�WR�XVLQJ�FXUUHQW�6SHFWDFOHG�%HDU�SRSXODWLRQ�DUHDV�WR�KHOS�LQGLFDWH� ZKHUHFRQVHUYDWLRQ�DFWLRQ�PXVW�WDNH�SODFH��WKH�YLVLRQ�SURFHVV�IRU�WKH�1$(&�LQFRUSRUDWHG�WKH�KDELWDW�XVH�DQG�VSDWLDO�QHHGV�RI�WKLV�DUHD �VHQVLWLYH�IRFDO�VSHFLHV��LQ�RUGHU�WR�HVWLPDWH KRZ�ODUJH�FRQVHUYDWLRQ�DUHDV�PXVW�EH�WR�VXSSRUW�PLQLPXP�YLDEOH�SRSXODWLRQV�RI�DOO�UHVLGHQW�VSHFLHV�DQG�UHOHYDQW�HFRORJLFDO�SURFHVVHV���
$�ORQJ�WHUP�PLQLPXP�YLDEOH�SRSXODWLRQ�ZDV�FRQVLGHUHG�E\�6KDIIHU��������WR�EH�DW�OHDVW�����EUHHGLQJ�XQLWV�DQG��LQ�WKH�1$(&��ZRXOG�UHTXLUH�SHULRGLF�JHQHWLF�LQWHUFKDQJH�ZLWKLQ�D�ODUJH�VLQJOH�SRSXODWLRQ�RU�DPRQJ�WKH�VXE �SRSXODWLRQV�RI�D�PHWD �SRSXODWLRQ��D�SRSXODWLRQ�RI�GLVWLQFW�VXESRSXODWLRQV���*LYHQ�WKDW�WKH�EUHHGLQJ�LQGLYLGXDOV�PDNH�XS�WKH� HIIHFWLYH��EUHHGLQJ��SRSXODWLRQ��ZKLFK�LV�XVXDOO\�DERXW����WR����SHUFHQW�RI�WKH�HQWLUH�SRSXODWLRQ��DSSUR[LPDWHO\�������� ������LQGLYLGXDOV�DUH�QHFHVVDU\�IRU�D�SRSXODWLRQ�WR�SHUVLVW�ZLWK�LWV�IXOO�FRPSOHPHQW�RI�JHQHWLF�YDULDELOLW\�RYHU�WKH�ORQJ�WHUP��6KDIIHU��������6RXOp��������'LQHUVWHLQ�HW DO���������
$VVXPLQJ�WKDW�IHPDOH�6SHFWDFOHG�%HDUV�KDYH�QRQ �RYHUODSSLQJ�KRPH�UDQJHV�RI�DSSUR[LPDWHO\�������KD��WKH�DUHD�UHTXLUHG�WR�PDLQWDLQ�D�YLDEOH�VXE �SRSXODWLRQ�RI����EUHHGLQJ�6SHFWDFOHG�%HDU�IHPDOHV��� DW�OHDVW���������KD��� VHUYHG�DV�D�EDVLV�IRU�PHDVXULQJ�WKH�VL]H�DQG�FRQQHFWLYLW\�SRWHQWLDO�RI�KDELWDW�EORFNV��RQH�RI�WKUHH�SDUDPHWHUV�XVHG�IRU�UDQNLQJ�SULRULW\�DUHDV�IRU�FRQVHUYDWLRQ�
7KH�1$(&�LV�D�KLJKO\�IUDJPHQWHG�UHJLRQ��DQG�WKH�SULQFLSDO�KRSH�IRU�WKH�VXUYLYDO�RI�WKH�6SHFWDFOHG�%HDU�RYHU�WKH�ORQJ�W HUP�LV�WKURXJK�WKH�PDLQWHQDQFH�RI�FRQQHFWLYLW\��FRUULGRUV��DPRQJ�WKH�KDELWDW�EORFNV�VXSSRUWLQJ�VXE �SRSXODWLRQV��$VVXPLQJ�WKH�QHHG�WR�PDLQWDLQ�DW�D�PLQLPXP�����EUHHGLQJ�IHPDOHV�WR�HQVXUH�WKH�VXUYLYDO�RI�D�PHWD �SRSXODWLRQ��D�SRSXODWLRQ�RI�GLVWLQFW�VXE�SRSXODWLRQV���VRPH�����������KD�LQ�UHODWLYHO\�ODUJH��LQWHUFRQQHFWHG�EORFNV�RI�DSSURSULDWH�KDELWDW�PXVW�EH�PDLQWDLQHG�ZLWKLQ�WKH�1$(&�
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,'(17,)<,1*�35,25,7<�$5($6�)25�&216(59$7,21�$&7,219HJHWDWLRQ�$QDO\VLV,Q�WKH�DEVHQFH�RI�D�VWDQGDUGL]HG�PDS�RI�FXUUHQWO\�H[LVWLQ J�YHJHWDWLRQ�LQ�WKH�1RUWKHUQ�$QGHV�::)��ZRUNLQJ�LQ�FRRSHUDWLRQ�ZLWK�WKH�,QVWLWXWR�/DWLQRDPHULFDQR�GH�,QYHVWLJDFLRQHV�*HRHVWUDWpJLFDV��,/,*���FUHDWHG�D�QHZ�PDS�EDVHG�RQ����/DQGVDW�70�VDWHOOLWH�LPDJHV ��GDWLQJ�IURP������WR�������7KLV�PDS��GHOLQHDWHG�DW�D�����VTXDUH�PHWHU�UHVROXWLRQ��LGHQWLILHG�WHQ�PDMRU�QDWLYH�KDELWDW�W\SHV�SOXV�IRXU�W\SHV�RI�DQWKURSRJHQLF�RULJLQ�
,GHQWLI\LQJ�&RQVHUYDWLRQ�*DSV�:KLOH�EHWD�GLYHUVLW\�LV�NQRZQ�WR�EH�KLJK��GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�GLVWULEXWLRQ�RI�PRVW�VSHFLHV�DQG�YHJHWDWLYH�FRPPXQLWLHV�LQ�WKH�QRUWKHUQ�$QGHV�LV�QRW�DYDLODEOH���$V�D�SUR[\�IRU�KDELWDW�KHWHURJHQHLW\��D�PRGHO�RI�VSDWLDO�KHWHURJHQHLW\�ZDV�GHYHORSHG��EDVHG�RQ�DELRWLF�FKDUDFWHULVWLFV�FRQVLGHUHG�WR�EH�LPSRUWDQW�GHWHUPLQDQWV�RI�ELRGLYHUVLW\�LQ�WKH�1RUWKHUQ�$QGHV�
7R�GHYHORS�WKH�ODQGVFDSH�XQLWV¶�PDS��FRXQWU\ �OHYHO�PDSV�RI�HOHYDWLRQ��SUHFLSLWDWLRQ��DQG�QXPEHU�RI�GU\�PRQWKV��RQH�LQ�ZKLFK�OHVV�WKDQ����PP�RI�UDLQ�IHOO��ZHUH�FRPELQHG�LQ�D�*,6�WR�FUHDWH�UHJLRQDO�OHYHO�PDSV�RI�WKHVH�IDFWRUV��)LJXUH������7KH�WKUHH�UHJLRQDO�PDSV ZHUH�WKHQ�RYHUODLG�LQ�WKH�*,6�DORQJ�ZLWK�D�PDS�RI�ELRJHRJUDSKLFDO�EDUULHUV�WKDW�KDG�EHHQ�XVHG�DV�SDUW�RI�WKH�EDVLV�IRU�GHILQLQJ�WKH�VXE�HFRUHJLRQV��(DFK�RI�WKH�����UHVXOWLQJ�XQLTXH�FRPELQDWLRQV�RI�WKHVH�WKUHH�FOLPDWLF�IDFWRUV�DQG�WKH�ELRJHRJUDSKLFDO�LQIRU PDWLRQ�EHFDPH�D�GLVWLQFW�ODQGVFDSH�XQLW��/8���7KH�����ODQGVFDSH�XQLWV�VHUYHG�DV�WKH�IXQGDPHQWDO�XQLWV�RI�WKH�UHSUHVHQWDWLRQ�DQDO\VLV��
7KH�VL]H�DQG�GLVWULEXWLRQ�RI�WKH�ODQGVFDSH�XQLWV��/8¶V��YDULHG�IURP�����KD�WR�DOPRVW�����������KD��7KH�QXPEHU�RI�ODQGVFDSH�XQLWV�LQ�HDFK�VXE�HFRUHJLRQ�UDQJHG�IURP���LQ�WKH�QRUWK�3DFLILF�VORSH�RI�WKH�:HVWHUQ�&RUGLOOHUD�EHWZHHQ�WKH�6DQ�-XDQ�5LYHU�DQG�WKH�3DWtD�9DOOH\��VXEHFRUHJLRQ���E��WR����LQ�WKH�QRUWK�HDVWHUQ�VORSH�RI�WKH�(DVWHUQ�&RUGLOOHUD�PRQWDQH�IRUHVW��VXEHFRUHJLRQ���E����

%LRJHRJUDSKLFDOEDUULHUV����FODVVHV�

/DQGVFDSH�8QLW�&ODVVHV�(OHYDWLRQ��P����3UHFLSLWDWLRQ��PP����'U\�PRQWKV��������� ������ �������������� �������� � �������������� ����������� ��������������� ������������ !�!���� !����

(OHYDWLRQ�����FODVVHV�
3UHFLSLWDWLRQ���FODVVHV�
��'U\�PRQWKV���FODVVHV�

/DQGVFDSH�8QLWV������FODVVHV�

)LJXUH����,QSXWV�XVHG�WR�FUHDWH�WKH�PDS�RI�ODQGVFDSH�XQLWV
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$SSO\LQJ�D�JDS�DQDO\VLV�7R�DVVHVV�KRZ�ZHOO�DOO�GLVWLQFW�QDWLYH�KDELWDWV�DQG�WKHLU�VSHFLHV�DUH�UHSUHVHQWHG�ZLWKLQ�WKH�V\VWHP�RI�SURWHFWHG�DUHDV�LQ�WKH�1$(&��WKH�PDS�RI�WKH�/8¶V�ZDV�RYHUODLG�ZLWK�PDSV�RI�WKH�H[LVWLQJ�SURWHFWHG�DUHDV�LQ�WKH�IRXU�FRXQWULHV��$V�HDUOLHU�QRWHG��WKH�DQDO\VLV�ZDV�OLPLWHG�WR�DUHDV�WKDW�SHUWDLQ�WR�PDQDJHPHQW�FDWHJRU\�OHYHOV���DQG���RI�WKH�,QWHUQDWLRQDO�8QLRQ�IRU�WKH�&RQVHUYDWLRQ�RI�1DWXUH��,8&1���WKXV��LQ�WKH�FDVH�RI�&RORPELD��WKRVH�SRUWLRQV�RI� &DWHJRU\���DQG���SURWHFWHG�DUHDV�WKDW�RYHUODS�ZLWK�LQGLJHQRXV�UHVHUYHV�ZHUH�FRQVLGHUHG�DV�XQSURWHFWHG�
:LWK�WKH�HVWDEOLVKPHQW�RI�WKH�ODQGVFDSH�XQLW�DQG�SURWHFWHG�DUHDV�PDSV��WKH�QH[W�VWHS�ZDV�WR�HVWDEOLVK�WKH�TXDQWLW\��DUHD��UHTXLUHG�WR�DGHTXDWHO\�UHSUHVH QW�HDFK�XQLTXH�/8�LQ�D�FRQVHUYDWLRQ�ODQGVFDSH�WKDW�LQFOXGHV�SURWHFWHG�DUHDV�DQG�RWKHU�FRQVHUYDWLRQ�HIIRUWV���
6FLHQWLVWV�VWLOO�GR�QRW�DJUHH�RQ�ZKDW�OHYHO�RI�UHSUHVHQWDWLRQ�LV�DGHTXDWH�WR�JXDUDQWHH�WKH�YLDELOLW\�RI�DOO�VSHFLHV�DQG�QDWXUDO�FRPPXQLWLHV�LQ�DQ DUHD�RYHU�WKH�ORQJ�WHUP���%HFDXVH�RI�WKLV��WKH�DQDO\VLV�RI�UHSUHVHQWDWLRQ�LQ�WKH�1$(&�XVHG�WKUHH�OHYHOV�RI�SURWHFWLRQ�WR�JDXJH�WKH�DGHTXDF\�RI�UHSUHVHQWDWLRQ�LQ�FRQVHUYDWLRQ�ODQGVFDSHV���7KH�����OHYHO�RI�UHSUHVHQWDWLRQ�RI�HDFK�KDELWDW¶V�GLVWULEXWLRQ�ZDV�FRQVLGHUHG�D�PLQLPXP�UHSUHVHQWDWLRQ�WDUJHW������WKH�UHFRPPHQGHG�UHSUHVHQWDWLRQ�OHYHO��DQG�����DQ�LGHDO�JRDO�IRU�PDLQWDLQLQJ�QDWLYH�VSHFLHV��FRPPXQLWLHV��DQG�HFRORJLFDO�DQG�HYROXWLRQDU\�SURFHVVHV�RYHU�WKH�ORQJ�WHUP���
7KH�JDS�DQDO\VLV�RI�WKH�ODQGVFDSH�XQLWV GHWHUPLQHG�WKDW�UHSUHVHQWDWLRQ�RI�WKH�UHJLRQ¶V�GLIIHUHQW�KDELWDW�W\SHV��DV�UHSUHVHQWHG�E\�WKH�/8��LQ�WKH�H[LVWLQJ�SURWHFWHG�DUHD�V\VWHPV�LV�H[WUHPHO\�YDULDEOH���2QO\������RU�������RI�WKH�/8�KDYH�DW�OHDVW�����RI�WKHLU�DUHD�UHSUHVHQWHG�LQ�VWULFW�SURWHFWHG�DUHDV������/8���������KDYH�OHVV�WKDQ�����RI�WKHLU�DUHD�XQGHU�VWULFW�SURWHFWLRQ��DQG�������������DUH�QRW�LQFOXGHG�LQ�WKH�V\VWHP�RI�SURWHFWHG�DUHDV�
6HWWLQJ�+DELWDW�3ULRULWLHV&RPSDULQJ�WKH�FRPSOH[�ZLGH�PDS�RI�UHPDLQLQJ�QDWXUDO�YHJHWDWLRQ�WR�WKH�UHVXOWV�RI�W KH�JDS�DQDO\VLV�RI�WKH�ODQGVFDSH�XQLWV�PDGH�LW�SRVVLEOH�WR�LGHQWLI\�UHPDLQLQJ�EORFNV�RI�QDWXUDO�KDELWDW�VLWXDWHG�LQ�ODQGVFDSH�XQLWV�WKDW�KDG�OHVV�WKDQ�WKH�RSWLPDO�OHYHO�RI�UHSUHVHQWDWLRQ���3DWFKHV�RI�LQWDFW�EXW�XQSURWHFWHG�YHJHWDWLRQ ORFDWHG�LQ�XQGHUUHSUHVHQWHG�ODQGVFDSH�XQLWV�ZHUH�FRQVLGHUHG�RI�WRS�FRQVHUYDWLRQ�SULRULW\���
7KHVH�XQSURWHFWHG�IRUHVW�EORFNV�ZHUH�RYHUODLG�ZLWK�PDSV�RI�WKH�SUHVHQFH�RI�ZDWHUVKHG�KHDGZDWHUV�DQG�KXPDQ�DFFHVVLELOLW\��)LJXUH�����9HJHWDWLRQ�LQ�KHDGZDWHU�]RQHV�ZDV�FRQVLGHUHG�RI�SDUWLFXODU�LPSRUWDQFH�IRU�LWV�UROH�LQ�SURYLGLQJ�TXDOLW\�ZDWHU�WR�KXPDQ�DQG�QDWXUDO�FRPPXQLWLHV���$OO�YHJHWDWHG�DUHDV�RFFXUULQJ�LQ�WKH�KLJKHVW�����RI�WKH�WRWDO�HOHYDWLRQDO�SURILOH�RI�HDFK�ZDWHUVKHG�ZHUH�FRQVLGHUHG�KHDGZDWHU�DUHDV�
5HJLRQV�RI�ORZ�KXPDQ�DFFHVVLEL OLW\��DV�GHWHUPLQHG�E\�WKH�WLPH�UHTXLUHG�WR�UHDFK�D�JLYHQ�DUHD�IURP�PDMRU�KXPDQ�VHWWOHPHQWV��ZHUH�DVVXPHG�WR�KDYH�PRUH�LQWDFW�KDELWDWV�GXH�WR�WKH�OLNHOLKRRG�RI�ORZHU�SUHVVXUH�IURP�KXPDQ�SRSXODWLRQV��$FFHVVLELOLW\�ZDV�GHWHUPLQHG�XVLQJ�D�WLPH �GLVWDQFH�PRGHO�FRQVWUXFWHG�LQ�D�*,6�IURP�GDWD�OD\HUV�RI�SRSXODWHG�SODFHV��WHUUDLQ� �VORSH��YHJHWDWLRQ�FRYHU���DQG�WUDQVSRUWDWLRQ�URXWHV� �SUHVHQFH�RI�URDGV��QDYLJDEOH�ULYHUV��UDLOURDGV��DQG�RWKHU�SDWKZD\V�WKDW�HQDEOH�KXPDQV�WR�HQWHU�QDWXUDO�KDELWDW� �&,$7���������7KH�DFFHVVLELOLW\�YDOXHV�UDQJHG�IURP���WR�RYHU�����
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2YHUODS�RI�NH\�ELRORJLFDO�IDFWRUV7KH�]RQHV�RI�RYHUODS�IRU�WKH�PDSV�RI�DUHDV�RI�WD[RQRPLF�LPSRUWDQFH��DUHDV�ZLWK�NQRZQ�6SHFWDFOHG�%HDU�SRSXODWLRQV��DQG�DUHDV�ZLWK�KLJK�SULRULW\�KDELWDWV�ZHUH FRQVROLGDWHG�LQWR�D�VHULHV�RI����SULRULW\�DUHDV�IRU�FRQVHUYDWLRQ��)LJXUH������
7R�HQVXUH�WKDW�DOO�ODQGVFDSH�XQLWV�ZLWK�QDWLYH�YHJHWDWLRQ�ZHUH�LQFRUSRUDWHG�LQ�HLWKHU�SURWHFWHG�DUHDV�RU�WKH�SULRULW\�DUHDV��WKH�ODWWHU�ZHUH�DGGHG�WR�WKH�SURWHFWHG�DUHDV�IRU�D VHFRQG�LWHUDWLRQ�RI�WKH�UHSUHVHQWDWLRQ�DQDO\VLV��=RQHV�ZLWK�UHPDLQLQJ�XQSURWHFWHG�YHJHWDWLRQ�LQ�ODQGVFDSH�XQLWV�WKDW�ZHUH�QRW�VXIILFLHQWO\�UHSUHVHQWHG�LQ�SURWHFWHG�DUHDV�RU�GUDIW�SULRULW\�DUHDV�ZHUH�DGGHG�WR�WKH�VHULHV�RI�SULRULW\�DUHDV�WR�DFKLHYH�WKH�UHS UHVHQWDWLRQ��JRDOV�WR�FRPSOHWH�WKH�FRDUVH �OHYHO�FRQVHUYDWLRQ�GHVLJQ�IRU�WKH�1$(&��
)URP�WKHVH�DQDO\VHV�DQG�DGMXVWPHQWV��D�GUDIW�ELRGLYHUVLW\�YLVLRQ��RU�FRDUVH �OHYHO�FRQVHUYDWLRQ�GHVLJQ�IRU�WKH�QRUWKHUQ�$QGHV��ZDV�GHYHORSHG���7KH�DYHUDJH�VL]H�RI�WKH�SURSRV HG�VHULHV�RI����SULRULW\�DUHDV�LV�MXVW�XQGHU���������KD��WKRXJK�WKH\�UDQJH�IURP��������KD�WR�RYHU���������KD�7KH�SHUFHQWDJH�RI�QDWXUDO�YHJHWDWLRQ�IRXQG�LQ�WKH�SURSRVHG�SULRULW\�DUHDV�YDULHV�IURP���WR������RI�HDFK�DUHD¶V�VXUIDFH��ZLWK�DQ�DYHUDJH�RI�����VWL OO�LQ�QDWXUDO�YHJHWDWLRQ��+LJK�YDOXH�LV�JLYHQ�WR�DUHDV�ZLWK�UHPDLQLQJ�YHJHWDWLRQ���
7KH�SULRULW\�DUHDV�FRQWDLQ�DQ�DYHUDJH�RI����ODQGVFDSH�XQLWV�HDFK��WKRXJK�VHYHUDO�FRQWDLQ����RU�PRUH���7RJHWKHU�ZLWK�WKH�SURWHFWHG�DUHDV��WKH����SURSRVHG�SULRULW\�DUHDV�� LI�LPSOHPHQWHG��ZRXOG�HQFRPSDVV�DW�OHDVW�����RI�WKH�����GLIIHUHQW�ODQGVFDSH�XQLWV�LQ�WKH�1$(&���
6RPH�SULRULW\�DUHDV�RFFXU�LQ�D�VLQJOH�VXE �HFRUHJLRQ��ZKLOH�RWKHUV�FURVV�WKH�ERUGHUV�RI�XS�WR���RU���VXE�HFRUHJLRQV��2QO\�RQH�VXEHFRUHJLRQ��WKH�0DFDUHQD��VXEHF RUHJLRQ���G���GLG�QRW�FRQWDLQ�D�SULRULW\�DUHD�
)LIW\�VHYHQ�SULRULW\�DUHDV�FRQWDLQ�NQRZQ�6SHFWDFOHG�%HDU�KDELWDW��ZKLOH�DW�OHDVW����RFFXU�LQ�KLJKODQGV�WKDW�DUH�FRQVLGHUHG�WR�EH�LPSRUWDQW�ZDWHUVKHG�KHDGZDWHUV��

:DWHUVKHGKHDGZDWHUV���FODVVHV�
+XPDQDFFHVVLELOLW\���FODVVHV�

/DQGVFDSH�8QLWUHSUHVHQWDWLRQOHYHO����FODVVHV�

1DWXUDO�YHJHWDWLRQSULRULWLHV

/HYHO��3URWHFWHG�DUHDV
5HPDLQLQJQDWXUDOYHJHWDWLRQ

/DQGVFDSH8QLWV

9HJHWDWLRQ�LQXQGHU�UHSUHVHQWHG�/8V

)LJXUH�����0RGHOOLQJ�QDWXUDO�YHJHWDWLRQ�SULRULWLHV�IURP�ODQGVFDSH�XQLWV��SURWHFWHG�DUHDV��UHPDLQLQJ�YHJHWDWLRQ��DFFHVVLELOLW\��DQG�KHDGZDWHUV�
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7R�SUHYHQW�DQ\�SULRULW\�DUHD��HYHQ�RQH�WKDW�LV�UHODWLYHO\�ODUJH�DQG�LQWDFW��IURP�EHFRPLQJ�LVRODWHG�DQG�WKXV�XQIDYRUDEOH�WR�ZLGH �UDQJLQJ�RU�SDWFKLO\�GLVWULEXWHG�VSHFLHV��WKH�(5�SURFHVV�DQDO\]HG�WKH�FRQQHFWLYLW\�SRWHQWLDO�DPRQJ�SULRULW\�DUHDV��7KH�PDS�RI�FRQQHFWLYLW\�DPRQJ�S ULRULW\�DUHDV�ZDV�JHQHUDWHG�IURP�WKH�FRPELQDWLRQ�RI�VHYHUDO�IDFWRUV��LQFOXGLQJ�SUHVHQFH�RI�QDWXUDO�YHJHWDWLRQ��GLVWDQFH�IURP�SURWHFWHG�DUHDV��DQG�ORZ�KXPDQ�DFFHVVLELOLW\���

$UHDV QRPLQDWHG�IRU�VSHFLILF�WD[D� IURP�H[SHUWV�ZRUNVKRS
'LVWULEXWLRQ�RI�VSHFWDFOHG�EHDU�� IURP�H[SHUWV�ZRUNVKRS

'UDIW�3ULRULW\�$UHDV

/DQGVFDSH�8QLWV

&RQVROLGDWHG�WD[RQRPLF�SULRULW\�DUHDV &XUUHQW�GLVWULEXWLRQ�RI�VSHFWDFOHG�EHDU

%LUGV
5HSWLOHV�$PSKLELDQV
3ODQWV

0DPPDOV
,QYHUWHEUDWHV3ULRULWL]H�QDWXUDO�YHJHWDWLRQ�LQ�UHSUHVHQWDWLRQ�JDSV E\��OHYHO�RI�XQGHU�UHSUHVHQWDWLRQ LQ�H[LVWLQJ�SURWHFWHG�DUHDV��DFFHVVLELOLW\��	�KHDGZDWHU VWDWXV

,'�UHSUHVHQWDWLRQ�JDSV �/DQGVFDSH�8QLWV ZLWK�OHVV�WKDQ�����UHSUHVHQWDWLRQ�LQ�H[LVWLQJ�SURWHFWHG�DUHDV
$QDO\]H�/8�UHSUHVHQWDWLRQ

$QDO\]H�ZDWHUVKHG�KHDGZDWHUV
$QDO\]H�KXPDQ�DFFHVVLELOLW\

1DWXUDO�YHJHWDWLRQ�SULRULWLHV

)LJXUH����)ORZ�FKDUW�RI�LQSXWV�DQG�SURFHVVHV�IROORZHG�WR�GHOLQHDWH�SULRULW\�DUHDV�IRU�FRQVHUYDWLRQ�



5$1.,1*�2)�35,25,7<�$5($6�%$6('�21�%,2/2*,&$/�,03257$1&(��(&2/2*,&$/�352&(66(6��$1'�,17$&71(66
(DFK�RI�WKH����SULRULW\�DUHDV�LGHQWLILHG�ZDV�FRQVLGHUHG�HVVHQWLDO�IRU�WKH�PDLQWHQDQFH�RI�ELRGLYHUVLW\�LQ�WKH�1$(&��,W�ZRXOG�EH�LPSRVVLEOH�WR�ZRUN�LPPHGLDWHO\�RU�DGGUHVV�FRQVHUYDWLRQ�QHHGV�LQ�DOO����DUHDV�DW�RQFH��WKXV�WKH�DUHDV�ZHUH�UDQNHG�Z LWK�UHVSHFW�WR�ZKHUH�WKH�JUHDWHVW�FRQWULEXWLRQ�WR�WKH�ELRGLYHUVLW\�YLVLRQ�ZRXOG�EH�PDGH��7KHVH�IDFWRUV�LQFOXGHG�LPSRUWDQFH�IRU�ELRGLYHUVLW\�LQWDFWQHVV�DQG�HFRORJLFDO�SURFHVVHV��DV�ZHOO�DV�RQ�WKH�EDVLV�RI�WKHLU�LQWDFWQHVV��)LJXUH����

,PSRUWDQFH�IRU�ELRGLYHUVLW\

'LYHUVLW\�	�HYHQQHVV�RI�KDELWDWV���6KDQQRQ�:HDYHU�DQDO\VLV

%LRGLYHUVLW\�ULFKQHVV���/8�DQDO\VLV

5DQNLQJ�E\�ELRORJLFDO�LPSRUWDQFH

,QWDFWQHVV ,PSRUWDQFH�IRU�HFRORJLFDO�SURFHVVHV

7D[RQRPLF�LPSRUWDQFH���ZRUNVKRS�H[SHUWV�LQSXW

:DWHUVKHG�FRPSOHWHQHVV�����RI�PRVW�FRPSOHWH�ZDWHUVKHG

(OHYDWLRQDO UDQJH���PD[LPXP�HOHYDWLRQDOSURILOH

&RQQHFWLYLW\��FDSDFLW\�WR�VXSSRUW�VSHFWDFOHG�EHDU�VXE�SRSXODWLRQ

5DQNLQJ�E\�LPSRUWDQFH�IRU�HFRORJLFDO�SURFHVVHV

3ULRULW\�DUHDV�UDQNHG�IURP���LQWDFW��WR���VHYHUHO\�GHJUDGHG�

5DQNHG�3ULRULW\�$UHDV
,QWDFWQHVVUDQNLQJ

5DQN7KH�D$QGHVXQLWV�ZSULRULWXQLWV��H[FHS
7KH�G�6KDQDUHD��
)LJXUH��� ,QSXWV�DQG�SURFHVVHV�FRPSOHWHG�LQ�WKH�SULRULW\�DUHD�UDQNLQJ�SURFHVV�
%,2',9(56,7<�9,6,21�)25�7+(��1257+(51�$1'(6�(&25(*,21$/�&203/(;�± ���� ��

LQJ�3ULRULW\�$UHDV�E\�&RQWULEXWLRQ�WR��%LRGLYHUVLW\�&RQVHUYDWLRQQDO\VLV�RI�ELRORJLFDO�FRQWULEXWLRQ�RI�HDFK�SULRULW\�DUHD�WR�WKH�FRQVHUYDWLRQ�RI�WKH�QRUWKHUQ��FRQVLVWHG�RI�WKUHH�PHDVXUHV��LWV�QXPEHU�RI�ODQGVFDSH�XQLWV��WKH�GLYH UVLW\�RI�ODQGVFDSH�LWKLQ�LW��DQG�LWV�LPSRUWDQFH�WR�WD[RQRPLF�JURXSV��7KH� QXPEHU�RI�ODQGVFDSH�XQLWV�SHU�\�DUHD�ZDV�FDOFXODWHG�E\�RYHUOD\LQJ�WKH�PDS�RI�SULRULW\�DUHDV�ZLWK�WKH�PDS�RI�ODQGVFDSH��7KH�QXPEHU�RI�ODQGVFDSH�XQLWV�LQ�D�VLQJOH�S ULRULW\�DUHD�UDQJHG�IURP���WR����ZLWK�WKH�WLRQ�RI�RQH�SULRULW\�DUHD��ZKLFK�FRQWDLQHG����/8V���
LYHUVLW\�VFRUH ZDV�FDOFXODWHG�DV�WKH�6KDQQRQ �:HDYHU�LQGH[�RI�GLYHUVLW\�DQG�HYHQQHVV�QRQ�DQG�:HDYHU���������WR�UHIOHFW�WKH�GLVWULEXWLRQ�RI�WKH�ODQ GVFDSH�XQLWV�LQ�HDFK�SULRULW\��7KH�VFRUHV�IRU�WKH�6KDQQRQ �:HDYHU�DQDO\VHV�UDQJHG�IURP���WR������
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)LJXUH�����1XPEHU�RI�SULRULW\�DUHDV�LQ�HDFK�ELRORJLFDO�LPSRUWDQFH�FDWHJRU\��ZLWK�WKH�UDQNLQJV�LQVLGH�DQG�WKH�VFRUH�UDQJHV�DW�WKH�ERWWRP�RI�HDFK�FDWHJRU\�

7KH�DUHDV�RI�WD[RQRPLF�LPSRUWDQFH�LGHQWLILHG�E\�WKH�H[SHUWV� DWWHQGLQJ�WKH�%RJRWi�ZRUNVKRS�VHUYHG�DV�RQH�RI�WKH�WKUHH�PDMRU�IDFWRUV�LQ�GHOLQHDWLQJ�WKH�I LQDO�VHW�RI�SULRULW\�DUHDV�IRU�ELRGLYHUVLW\�FRQVHUYDWLRQ���6LQFH�WKH�ERXQGDULHV�RI�WKH�DUHDV�RI�WD[RQRPLF�LPSRUWDQFH�GLG�QRW�QHFHVVDULO\�PDWFK�WKRVH�RI�WKH�ILQDO�SULRULW\�DUHDV��ZKLFK�DOVR�FRQVLGHUHG�6SHFWDFOHG�%HDU�KDELWDW�DQG�KDELWDW�UHSUHVHQWDWLRQ���DQ� DYHUDJH�WD[RQRPLF�VFRUH ZDV�FDOFXODWHG�IRU�HDFK�SULRULW\�DUHD��7KLV�DYHUDJH�UDQJHG�IURP�OHVV�WKDQ���WR��������RXW�RI�D�SRVVLEOH�WRWDO�RI�������
*HQHUDWLQJ�UDQNLQJV�IRU�ELRORJLFDO�LPSRUWDQFH�7KH�YDOXHV�RI�WKHVH�WKUHH�IDFWRUV��QXPEHU�DQG�GLYHUVLW\�RI�ODQG VFDSH�XQLWV�DQG�WKH�DYHUDJH�WD[RQRPLF�VFRUHV��ZHUH�UHFODVVLILHG�WR�YDOXHV�EHWZHHQ�� �����IRU�HDFK�SULRULW\�DUHD�WR�VWDQGDUGL]H�WKHLU�FRQWULEXWLRQ�WR�WKH�ELRORJLFDO�HYDOXDWLRQ��7KLV�VWDQGDUGL]HG�UDQJH�DVVXUHG�WKDW�WKH�WKUHH�VFRUHV�RI�HDFK�SULRULW\�DUHD�ZRXOG DOO�KDYH�WKH�VDPH�ZHLJKW�DQG�FRXOG�WKHUHIRUH�EH�VXPPHG�

7KH�FRPELQHG�UDQNLQJV�IRU�ELRORJLFDO�LPSRUWDQFH��WKH�%LR�6FRUHV��UHIOHFW�WKH�VXP�RI�WKH�ODQGVFDSH�XQLW�QXPEHU��ODQGVFDSH�XQLW�GLYHUVLW\��DQG�DYHUDJH�WD[RQRPLF�VFRUH�RI�HDFK�SULRULW\�DUHD���7KH�VFRUHV�UDQJHG�IURP������WR�������7KHVH�VFRUHV�ZHUH�UHFODVVLILHG�LQWR�ILYH�FDWHJRULHV�RI�ELRORJLFDO�LPSRUWDQFH��2QO\�HLJKW�SULRULW\�DUHDV�KDG�ELRORJLFDO�LPSRUWDQFH�VFRUHV�LQ�WKH�WRS�ILIWK�RI�WKH�WRWDO�VFRUHV��DQG�DQRWKHU�VHYHQ�KDG�VFRUHV�LQ�WKH ORZHU�ILIWK��)LJXUH������
5DQNLQJ�SULRULW\�DUHDV�E\�FRQWULEXWLRQ�WR�FRQVHUYDWLRQ�RI�HFRORJLFDO�SURFHVVHV7KH�UDQNLQJ�RI�WKH�FRQWULEXWLRQ�WKDW�HDFK�SULRULW\�DUHD�PDNHV�WR�FRQVHUYLQJ�HFRORJLFDO�SURFHVVHV�ZDV�EDVHG�RQ�DQ�DQDO\VLV�RI�WKUHH�RI�WKH�PRVW�HVVHQWLDO�HFRORJLFDO�DQG HYROXWLRQDU\�SURFHVVHV�LQ�WKH�UHJLRQ��DOWLWXGLQDO�PLJUDWLRQV��KDELWDW�FRQQHFWLYLW\��DQG�WKH�LQWHJULW\�RI�ZDWHUVKHGV��
6HDVRQDO�VSHFLHV�PLJUDWLRQV�WKURXJK�DOWLWXGLQDO�JUDGLHQWV6HDVRQDO�DOWLWXGLQDO�PLJUDWLRQV�DUH�HVVHQWLDO�SDUWV�RI�WKH�DQQXDO�F\FOHV�RI�PD Q\�DQLPDOV��SDUWLFXODUO\�ELUGV�DQG�EXWWHUIOLHV��LQ�WURSLFDO�PRQWDQH�HQYLURQPHQWV��+LOW\�DQG�%URZQ��������)MHOGVn DQG�.UDEEH��������'H9ULHV��������6WLOHV�DQG�6NXWFK���������7KHVH�VSHFLHV�LQFOXGH�YDOXDEOH�VHHG�GLVSHUVHUV��SROOLQDWRUV��SUH\��DQG�SUHGDWRUV�WKD W�KHOS�WR�PDLQWDLQ�WKH�WURSLFDO�$QGHV¶�KLJK�YHJHWDWLYH�GLYHUVLW\��
7R�DVVHVV�WKH�UHODWLYH�FDSDFLW\�RI�SULRULW\�DUHDV�WR�VXSSRUW�DOWLWXGLQDO�PLJUDWLRQV��WKH�1$(&�ZDV�GLYLGHG�LQWR�ILYH�DOWLWXGLQDO�FODVVHV��EDVHG�RQ�WKH�GLYLVLRQV�XVHG�LQ�WKH�GHYHORSPHQW�RI�W KH�ODQGVFDSH�XQLWV¶�PDS��0RVW�RI�WKH����SULRULW\�DUHDV�FRQWDLQHG�RYHU�������P�RI�HOHYDWLRQDO�FKDQJH��HQKDQFLQJ�WKHLU�SRWHQWLDO�LPSRUWDQFH�IRU�DOWLWXGLQDO�PLJUDQWV�DQG�IRU�QDUURZ �UDQJH�HQGHPLF�VSHFLHV�WKDW�PLJKW�LQKDELW�RQO\�FHUWDLQ�HOHYDWLRQDO�EDQGV��,I�WK H�DYHUDJH�DOWLWXGLQDO�EDQG�
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IRU�NH\�HQGHPLF�VSHFLHV�YDULHV�EHWZHHQ����� ± ������P�RI�HOHYDWLRQ��WKHQ�WKH�FRQVHUYDWLRQ�RI�QDWXUDO�KDELWDW�LQ�DOO�EXW�D�IHZ�RI�WKH�SULRULW\�DUHDV�VKRXOG�SURWHFW�VXFK�VSHFLHV��
:DWHU�FDWFKPHQW�DQG�UHOHDVH�WKURXJK�FRQVHUYDWLRQ�RI FRPSOHWH�ZDWHUVKHGV�0DLQWHQDQFH�RI�ZDWHU�TXDOLW\�DQG�TXDQWLW\��IRU�SODQW��DQLPDO��DQG�KXPDQ�FRPPXQLWLHV��LV�D�VHFRQG�HVVHQWLDO�HFRORJLFDO�SURFHVV�SURYLGHG�E\�FHUWDLQ�SULRULW\�DUHDV��3ULRULW\�DUHDV�ZHUH�WKXV�UDQNHG�RQ�WKHLU�FDSDFLW\�WR�SURWHFW�IXQFWLRQDO� ZDWHUVKHGV�E\�LGHQWLI\LQJ�WKRVH�ZDWHUVKHGV�WKDW�ZRXOG�EH�PRVW�SURWHFWHG�E\�HDFK�SULRULW\�DUHD�DQG�GHWHUPLQHG�WKH�SHUFHQW�RI�WKDW�ZDWHUVKHG�WKDW�ZRXOG�IDOO�ZLWKLQ�WKH�SULRULW\�DUHD��)HZ�SULRULW\�DUHDV�FDSWXUH�ODUJH�VHFWLRQV�RI�ZDWHUVKHGV��ZKLFK�DUH�HVVHQWLD O�IRU�WKH�SURWHFWLRQ�RI�ULYHU�FRXUVHV��DTXDWLF�IORUD�DQG�IDXQD��WRSVRLO��DQG�FHUWDLQ�QDUURZ�UDQJH�HQGHPLF�VSHFLHV��7DEOH�����7DEOH����3HUFHQW�VFRUHV�FDWHJRULHV�IRU�ZDWHUVKHG�FRPSOHWHQHVV�3HUFHQWDJH�UDQJH 5DQN 1R��DUHDV/HVV�WKDQ�����RI�ZDWHUVKHG�LQFOXGHG�LQ�SULRULW\�DUHD /RZ �����± ����RI�ZDWHUVKHG�ZLWKLQ�SULRULW\�DUHD 0HGLXP ��0RUH�WKDQ�����RI�ZDWHUVKHG�ZLWKLQ�SULRULW\�DUHD +LJK �
+DELWDW�FRQQHFWLYLW\�IRU�ODUJH�UDQJLQJ�VSHFLHV�DQG�RYHUDOO�HFRORJLFDO�FRQWLQXLW\)LQDOO\��SULRULW\�DUHDV�ZHUH�UDQNHG�DFFRUGLQJ�WR�WKHLU�SRWHQWLDO�FRQWULEXWLRQ�WR�WKH�PDLQWHQDQFH�RI�FRQQHFWLYLW\�EDVHG�RQ� WKHLU�DELOLW\��DORQH�RU�WRJHWKHU�ZLWK�DGMDFHQW�DUHDV�RI�QDWXUDO�KDELWDW��WR�SURYLGH�VXIILFLHQW�ELRORJLFDO�FRQQHFWLYLW\�WR�PDLQWDLQ�VXE �SRSXODWLRQV�DQG�D�PHWD �SRSXODWLRQ�RI�6SHFWDFOHG�%HDUV����(DFK�SULRULW\�DUHD�UHFHLYHG�RQH�RI�ILYH�SRVVLEOH�UDQNLQJV��� �����EDVHG�RQ�WKH�DPRXQW�DQG�GHJUHH�RI�FRQQHFWLYLW\�LW�SURYLGHG�WR�WKH�KDELWDW�ODQGVFDSH�LQ�DURXQG�HDFK�SULRULW\�DUHD��7DEOH������
7KLV�DQDO\VLV�RI�SRWHQWLDO�FRQQHFWLY LW\�FRPSOHPHQWHG�WKH�KDELWDW�LQWDFWQHVV�DQDO\VLV�IRU�SULRULW\�DUHDV�WKDW�ZDV�EDVHG�RQ�KDELWDW�UHTXLUHPHQWV�IRU�WKH�PHGLXP�VL]HG�IRFDO�VSHFLHV��7KDW�DQDO\VLV�KLJKOLJKWHG�SULRULW\�DUHDV�WKDW��EDVHG�RQ�WKH�IRFDO�VSHFLHV�DQDO\VLV��ZHUH�ODUJH�HQRXJK�WR�VXSSRUW�PRVW�UHVLGHQW�VSHFLHV��EXW�QRW�QHFHVVDULO\�PDLQWDLQ�VRXUFH�SRSXODWLRQV�RI�6SHFWDFOHG�%HDUV�RU�ZLWKVWDQG�ODUJH�VFDOH�HQYLURQPHQWDO�SHUWXUEDWLRQV�
7DEOH����&RQQHFWLYLW\�SRWHQWLDO�RI�SULRULW\�DUHDV�EDVHG�RQ�KDELWDW�EORFN�VL]H�DQG�FRQQHFWLYLW\�ZLWK�DGMDFHQW�KDELWDW�EORFNV�&RQQHFWLYLW\�SRWHQWLDO 6L]H��KD��RI�QDWXUDO�KDELWDW� 5DQN 1R��DUHDV/LPLWHG�FRQQHFWLYLW\�SRWHQWLDO ���������KD�	�LVRODWHG � ��&RQWULEXWHV�WR�VXE�SRSXODWLRQ�DUHD ���������KD�EXW�SDUW�RI�DQ�DUHD�WKDW�LV�!��������KD � �,QFOXGHV�VXE�SRSXODWLRQ�DUHD
 !��������KD�	�LVRODWHG � ��&RQWULEXWHV�WR�PHWD�SRSXODWLRQ�DUHD !��������KD��SDUW�RI�DQ�DUHD�WKDW�LV�!����������KD � ��,QFOXGHV�PHWD�SRSXODWLRQ�DUHD
 !����������KD � �
�$ORQH�RU�LQ�FRQMXQFWLRQ�ZLWK�DGMDFHQW�SURWHFWHG�DUHD�
1RQH�RI�WKH�SULRU LW\�DUHDV�E\�LWVHOI�RU�ZLWK�D�SURWHFWHG�DUHD�LV�ODUJH�HQRXJK�WR�VXSSRUW�D�PHWD �SRSXODWLRQ�RI�6SHFWDFOHG�%HDUV��DW�OHDVW�����������KD���1HYHUWKHOHVV��ZKHQ�FRPELQHG�ZLWK�RWKHU�FRQWLJXRXV�KDELWDW��DOPRVW�KDOI�RI�WKH�SULRULW\�DUHDV�IRUP�FRPSOH[HV�WKDW�ZRXOG�EH ODUJH�HQRXJK�WR�PDLQWDLQ�VXFK�D�PHWD �SRSXODWLRQ�
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&RPELQLQJ�WKH�DQDO\VHV�RI�HFRORJLFDO�SURFHVVHV 7KH�YDOXHV�IRU�DOWLWXGLQDO�JUDGLHQWV��ZDWHUVKHG�FRYHUDJH��DQG�KDELWDW�FRQQHFWLYLW\�ZHUH�QRUPDOL]HG�IRU�HDFK�SULRULW\�DUHD�DQG�VXPPHG�WR�JLYH�D�FRPELQHG�SURFHVV�VFRUH��7KHVH�VFRUHV��ZKLFK�UDQJHG�IURP������WR������IRU�WKH����SULRULW\�DUHDV��D�YDOXH�RI���ZRXOG�EH�WKH�PD[LPXP�VFRUH���ZHUH�UHFODVVLILHG�LQWR�ILYH�FDWHJRULHV�RI�ELRORJLFDO�LPSRUWDQFH�)LJXUH������)RUW\�QLQH�RI�WKH����DUHDV�UHFHLYHG�FRPELQHG�SURFHVV�UDQNLQJV�RI�������RU��� D�KLJKHU�SURSRUWLRQ�WKDQ�WKDW�UHFHLYLQJ�WKHVH�UDQNV�IRU�ELRORJLFDO�LPSRUWDQFH��

$QDO\VLV�RI�+DELWDW�,QWDFWQHVV7R�FRQVLGHU�WKH�LPSRUWDQFH�RI�ORQJ �WHUP�VXUYLYDO�SUREDELOLW\��DV�ZHOO�DV�ELRORJLFDO�LPSRUWDQFH��KDELWDW�LQWDFWQHVV��RU�LQWHJULW\��ZDV�DVVHVVHG�IRU�HDFK�SULRULW\�DUHD XVLQJ�WKH�YHJHWDWLRQ�PDS�JHQHUDWHG�IURP�VDWHOOLWH�LPDJHU\��7KH�LQWDFWQHVV�UDQNLQJ�VHUYHG�DV�D�SUR[\�IRU�SUHGLFWLQJ�WKH�ORQJ�WHUP�VXUYLYDO�SUREDELOLW\�RI�WKH�ELRGLYHUVLW\�ZLWKLQ�D�JLYHQ�SULRULW\�DUHD��0RUH�GLVWX UEHG�DUHDV�ZHUH�FRQVLGHUHG�WR�KDYH�OHVV�OLNHOLKRRG�RI�VXSSRUWLQJ�WKH�IXOO�FRPSOHPHQW�RI�ELRGLYHUVLW\�RYHU�WKH�ORQJ�WHUP��
�1DWXUDO�KDELWDW��ZDV�FRQVLGHUHG�WR�EH�WKRVH�DUHDV�FRYHUHG�E\�KDELWDWV�WKDW�ZHUH�QRQ �DQWKURSRJHQLF�LQ�RULJLQ��7KHVH�LQFOXGHG��IRUHVW� VFUXE��SiUDPR��QDWLYH�JUDVVODQGV��VQRZ�DQG�VSDUVH�KLJK�$QGHDQ�YHJHWDWLRQ��[HURSK\WLF�FRPPXQLWLHV��RU�ZHWODQGV��7KHVH�KDELWDWV�PD\�KDYH�EHHQ�GHJUDGHG��EXW�DFFRUGLQJ�WR�WKH�VDWHOOLWH�DQDO\VLV��QDWXUDO�YHJHWDWLRQ�ZDV�VWLOO�LQ�SODFH��
7KH�EORFN�VL]H�FULWHULD XVHG�WR�GHILQH�LQWDFWQHVV�ZDV��������KD��D�YDOXH�WKDW�ZDV�GHULYHG�IURP�DQ�DQDO\VLV�RI�KDELWDW�UHTXLUHPHQWV�RI�WKH�VHFRQG�OHYHO�RI�IRFDO�VSHFLHV��3ULRULW\�DUHDV�ZLWK�KDELWDW�EORFNV�RI�RYHU��������KD�ZHUH�FRQVLGHUHG�³LQWDFW´���7KRVH�ZLWK�VPDOOHU�KDELWDW�EOR FNV��EXW�FRQWLJXRXV�ZLWK�SURWHFWHG�LQWDFW�KDELWDW�ZHUH�DOVR�JLYHQ�DQ�³LQWDFW´�UDWLQJ�LI�WKH�FRPELQHG�VL]H�RI�WKH�H[LVWLQJ�SURWHFWHG�DUHD�SOXV�WKH�SULRULW\�DUHD�ZDV�JUHDWHU�WKDQ��������KHFWDUHV��7KLV�DGMXVWPHQW�ZDV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�DGMDFHQW� SURWHFWHG�EORFN�SURYLGHV�WKH�VDPH��LI�QRW�JUHDWHU��FRQQHFWLYLW\�DQG�HFRORJLFDO�VHUYLFHV�DV�DGMDFHQW�XQSURWHFWHG�KDELWDW�ZLWKLQ�WKH�DFWXDO�SULRULW\�DUHD�
(DFK�SULRULW\�DUHD�ZDV�DVVLJQHG�D�YDOXH�IURP�� ���DFFRUGLQJ�WR�LWV�GHJUHH�RI�LQWDFWQHVV��3ULRULW\�DUHDV ZLWK�IRUHVW�EORFNV�JUHDWHU�WKDQ��������KD�ZHUH�JLYHQ�D�YDOXH�RI�����3ULRULW\�DUHDV�WKDW�ZHUH�VRPHZKDW�GHJUDGHG��EXW�VWLOO�FRQWDLQHG�KDELWDW�EORFNV�RI��������KD�RU�PRUH�UHFHLYHG�DQ�LQWDFWQHVV�YDOXH�RI����ZKLOH�WKRVH�HYHQ�PRUH�GHJUDGHG��EXW�VWLOO�ZLWK�UHODW LYHO\�ZHOO�FRQQHFWHG�ODUJH�KDELWDW�EORFNV�RI�XS�WR��������KD�UHFHLYHG�LQWDFWQHVV�YDOXHV�RI����
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��������� ��������� ��������� ��������� ���������3URFHVV�LPSRUWDQFH�UDQNV�ZLWK�VFRUH�UDQJHV
� � � �

�

)LJXUH�����1XPEHU�RI�SULRULW\�DUHDV�LQ�HDFK�SURFHVV�LPSRUWDQFH�FDWHJRU\��ZLWK�WKH�UDQNLQJV�LQ�UHG�DQG�WKH�VFRUH�UDQJHV�DW�WKH�ERWWRP�RI�HDFK�UDQNLQJ�FDWHJRU\�
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3ULRULW\�DUHDV�ZLWK�KDELWDW�EORFNV�UDQJLQJ�EHWZHHQ��������KD� ± �������KD�RU�ZLWK�LQWHUPHGLDWH�RU�ORZ�OHYHOV�RI�FRQQHFWLYLW\�UHFHLYHG�YDOXHV�RI�� ����7KHVH�DUHDV�FRQWDLQHG�PRVDLFV�RI��DOWHUHG��KDELWDW��ZKHUH�FOHDULQJ�IRU�DJULFXOWXUH�RU�JUD]LQJ�KDV�OLNHO\�PRGLILHG�WKH�GRPLQDQW�GLVWULEXWLRQ�SDWWHUQV�RI�SODQW�VSHFLHV��9DOXHV�RI�� ���ZHUH�DVVLJQHG�WR�SULRULW\�DUHDV�ZLWK�RQH�RU�PRUH�SRRUO\�FRQQHFWHG�DQG�GHJUDGHG�IRUHVW�E ORFNV�WKDW�WRJHWKHU�WRWDOHG�OHVV�WKDQ�DSSUR[LPDWHO\��������KD���
7KH�LQWDFWQHVV�VFRUHV�ZHUH�UHJURXSHG�LQWR���UDQNLQJV�� 6LQFH�PRVW�SULRULW\�DUHDV�ZHUH�UHODWLYHO\�LQWDFW�DQG�WKHUHIRUH�UHFHLYHG�UDQNLQJV�RI�������RU����WKH�IHZ�ZLWK�PRUH�GHJUDGHG�ODQGVFDSHV�ZHUH�JURXSHG�LQWR�FDWHJRULHV���DQG����
,QWHJUDWLQJ�WKH�ELRORJLFDO��HFRORJLFDO�SURFHVVHV�DQG�LQWDFWQHVV�DQDO\VHV�7R�LQWHJUDWH�WKH�UHVXOWV�RI�WKH�WKUHH�DQDO\VHV � ELRORJLFDO�ULFKQHVV��FRQVHUYDWLRQ�RI�HFRORJLFDO�SURFHVVHV�DQG�KDELWDW�LQWDFWQHVV � WZR�PDWULFHV�ZHUH�FUHDWHG�WKDW�FRYHUHG�WKH�HQWLUH�HFRUHJLRQ�FRPSOH[��)LJXUH�����7KH�ILUVW�LQWHJUDWHG�WKH�VFRUHV�IRU�ELRORJLFDO�ULFKQHVV�DQG�LQWDFWQHVV�RI�WKH����SULRULW\�DUHDV��DQG�WKH�VHFRQG�LQWHJUDWHG�WKH�VFRUHV�IRU HFRORJLFDO�SURFHVVHV�DQG�LQWDFWQHVV�7KH�UHVXOWV�RI�WKHVH�WZR�PDWULFHV�ZHUH�FRPELQHG�LQ�WKH�WKLUG�PDWUL[�RI�)LJXUH����DQG�WKH�ILQDO�FRPELQHG�UDQN�IRU�HDFK�SULRULW\�DUHD�ZDV�SURGXFHG���

7KURXJK�WKH�XVH�RI�WKHVH�PDWULFHV��HDFK�SULRULW\�DUHD�ZDV�VXEMHFWHG�WR�WKH�VDPH�VHW�RI�FULWHULD�DQG DVVLJQHG�D�SULRULW\�UDQNLQJ�RI���WR����ZLWK�/HYHO���KDYLQJ�WKH�KLJKHVW�FRPELQDWLRQ�RI�ELRORJLFDO�DQG�SURFHVV�UDQNLQJ�DQG�LQWDFWQHVV���)RU�H[DPSOH��DQ�DUHD�FRQWDLQLQJ�D�ODUJH�HQRXJK�EORFN�RI�LQWDFW�KDELWDW�IRU�D�VXE �SRSXODWLRQ�RI�WKH�IRFDO�VSHFLHV�WKDW�DOV R�KDUERUV�RXWVWDQGLQJ�OHYHOV�RI�HQGHPLVP�DQG�ULFKQHVV�IRU�D�UDQJH�RI�WD[D�DQG�RU�VHYHUDO�DOWLWXGLQDO�]RQHV�ZRXOG�EH�GHHPHG�KLJKHVW�SULRULW\���$�GHJUDGHG�DUHD�ZLWK�PHGLXP�OHYHOV�RI�ULFKQHVV�IRU�D�VLQJOH�WD[RQ�RU�KDELWDW�FRQQHFWLYLW\�ZRXOG�UDQN�ORZHU��6PDOO� KLJKO\�GHJUDGHG�DUHDV�WKDW�FRQWDLQ�H[DPSOHV�RI�ELRGLYHUVLW\�FRPPRQO\�RFFXUULQJ�WKURXJKRXW�WKH�HFRUHJLRQ�RU�IHZ�HOHYDWLRQDO�EDQGV�PLJKW�UDQN�ORZHVW�RI�DOO���

,QWDFW5DQN���OHYHOV�

%LRORJLFDO�SULRULWLHV

,QWHJUDWHG�ELRORJLFDO UDWLQJ

,QWDFW5DQN���OHYHOV�

,QWHJUDWHG�SURFHVV UDWLQJ

, , , , , , ,9 9, , , , ,, ,,,, , , , , ,, ,,,, , , , ,, ,, ,,, ,9,9 ,, ,,, ,,, ,9 ,99 ,,, ,,, ,9 ,9 9

, ,, ,,, ,9 9, , , , ,, ,,,,, , , , ,, ,,,,,, , ,, ,, ,,, ,9,9 ,, ,,, ,,, ,9 ,99 ,,, ,,, ,9 ,9 9

, ,, ,, , ,9 9, , , , ,, ,,,,, , , , ,, ,,,,, , , ,, ,, ,,, ,9,9 ,, ,,, ,,, ,9 ,99 ,,, ,,, ,9 ,9 9

3URFHVV5DQN����OHYHOV�%LR5DQN����OHYHOV�

%LR,QWHJ�VFRUH
3URFHVV,QWHJ�VFRUH

)LJXUH�����0DWULFHV�XVHG�WR�LQWHJUDWH�ELRORJLFDO�DQG�HFRORJLFDO�SURFHVV�LPSRUWDQFH�ZLWK�LQWDFWQHVV�Y DOXHV�LQ�SULRULWL]LQJ�SULRULW\�DUHDV�
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2YHU�KDOI�RI�WKH�SULRULW\�DUHDV�DFKLHYHG�DQ�LQWHJUDWHG�VFRUH�LQ�WKH�WRS�ILIWK�RI�WKH�UDQJH�RI�SRVVLEOH�VFRUHV��)LJXUH�����ZKLFK�LQGLFDWHV�WKDW�WKH�PDMRULW\�RI�SULRULW\�DUHDV�LGHQWLILHG�WKURXJK�WKH�VHOHFWLRQ�SURFHVV�DUH�KLJKO\�LPSRUWDQW�WR�DFKLHYLQJ�WKH�REMHFWLYHV�RI�WKH�YLVLRQ��7KLV�UHVXOW�LV�LQ�ODUJH�SDUW�GXH�WR�WKH�PHWKRGRORJ\�XVHG�LQ�UDQNLQJ�WKH�SUL RULW\�DUHDV�ZKLFK�SODFHV�D�KHDY\�HPSKDVLV�RQ�YHJHWDWLYH�LQWDFWQHVV�DW�DOO�VWDJHV�RI�WKH�SURFHVV���
7KH�ILQDO�VHW�RI�UHILQHG�SULRULW\�DUHDV�FRQVLVWHG�RI�WKRVH�ZLWK�WKH�KLJKHVW�LQWHJUDWHG�UDQNLQJV�RI�ELRORJLFDO�LPSRUWDQFH��HFRORJLFDO�SURFHVV�LPSRUWDQFH��DQG�LQWDFWQHVV��7KHVH�SULRULW\�DUHDV�LQGLFDWH�WKH�JHQHUDO�ORFDWLRQ�RI�KDELWDW�EORFNV�WKDW�DUH�YLWDO�FRPSRQHQWV�RI�D�FRQVHUYDWLRQ�VWUDWHJ\�IRU�WKH�1RUWKHUQ�$QGHV�WKDW�DUH�ORFDWHG�WKURXJKRXW�WKH�ZKROH�HFRUHJLRQDO�FRPSOH[���(DFK�RI�WKHVH�SULRULW\�DUHDV�ZLOO�QHHG�WR�EH�DQDO\]HG�DW�D�ILQHU�VFDOH��DERXW�����������LQ�RUGHU�WR�GHVLJQ�D�FRQVHUYDWLRQ�ODQGVFDSH�WKDW�DFKLHYHV�WKH�REMHFWLYHV�RI�SURWHFWLQJ�WKH�ELRORJLFDO�DQG�HFRORJLFDO�DVSHFWV�RI�WKDW�SULRULW\�DUHD�WKDW�PDGH�LW�D�WRS�SULRULW\�

&RPSDULVRQ�RI�$QDO\VLV�5HVXOWV�8VLQJ�3URWHFWHG�$UHDV7KH�SUHYLRXV�VHULHV�RI�DQDO\VHV�ZHUH�UHSHDWHG�RQ�WKH�H[LVWLQJ�SURWHFWHG�DUHDV��WR�VHH�KRZ�ZHOO�WKH\�FRQWULEXWH�WR�WKH�FRQVHUYDWLRQ�RI�ELRGLYHUVLW\�DQG�HFRORJLFDO�DQG�HYROXWLRQDU\�SURFHVVHV�LQ�WKH�1$(&���
7KH����SURWHFWHG�DUHDV�DQD O\]HG�FRQVLVWHG�RI�&DWHJRU\����VWULFW�SURWHFWLRQ��GHVLJQDWLRQV��LQFOXGLQJ�QDWLRQDO�SDUNV��QDWLRQDO�PRQXPHQWV��HFRORJLFDO�UHVHUYHV��ZLOGOLIH�VDQFWXDULHV��DQG�RWKHU�FRXQWU\�VSHFLILF�W\SHV�LQ�WKH�KLJKHVW�SURWHFWLRQ�FDWHJRU\���
%LRORJLFDO�LPSRUWDQFH�DQDO\VHV7KH�DYHUDJH�QXPEHU�RI�ODQGVFDSH�XQLWV�LQ�WKH�SURWHFWHG�DUHDV�ZDV�������GXH�WR�VHYHUDO�YHU\�ULFK�SURWHFWHG�DUHDV��7KH�PD[LPXP�VFRUH�IRU�WKH�6KDQQRQ �:HDYHU�LQGH[�RI�GLYHUVLW\�DQG�HYHQQHVV�ZDV�������7KHVH�VFRUHV�DUH�DFWXDOOO\�OHVV�WKDQ�WKRVH�IRU�WKH�KLJKHVW �UDQNLQJ�SULRUW\�DUHD�EXW�DJDLQ�ZHUH�LQIOXHQFHG�E\�WKH�IRXU�KLJKHVW �UDQNLQJ�SULRULW\�DUHDV��
$YHUDJH�WD[RQRPLF�VFRUHV�ZHUH�VLJQLILFDQWO\�KLJKHU�LQ�WKH�SURWHFWHG�DUHDV��ZLWK�D�PD[LPXP�RI��������7KH�DYHUDJH�ILQDO�ELRORJLFDO�VFRUH�IRU�SURWHFWHG�DUHDV��ZKLFK�UH SUHVHQWHG�WKH�VXPV�RI�WKH�SUHYLRXV�WKUHH�DQDO\VHV��ZDV�������RXW�RI�D�SRVVLEOH�WRWDO�VFRUH�RI�������7KHVH�VFRUHV�ZHUH�KLJKHU�WKDQ�WKRVH�JHQHUDWHG�IRU�WKH�SURSRVHG�SULRULW\�DUHDV���7KH�PD[LPXP�VFRUH�IRU�ELRORJLFDO�LPSRUWDQFH�ZDV������
3URWHFWHG�DUHD�HFRORJLFDO�DQG�HYROXWLRQDU\�SURFHVV�LPSRUWDQFH�DQDO\VHV7KH�ZDWHUVKHG�FRYHUDJH�VFRUHV�IRU�SURWHFWHG�DUHDV�ZHUH�VLPLODU�WR�WKRVH�RI�WKH�SULRULW\�DUHDV���7KH�DYHUDJH�SHUFHQW�FRYHUDJH�RI�D�VLQJOH�ZDWHUVKHG�E\�SURWHFWHG�DUHDV�ZDV������ZKLOH�WKH�

)LJXUH����)LQDO�UDQNLQJV�RI�SULRULW\�DUHDV�EDVHG�RQ��ELRORJLFDO��SURFHVV��DQG�LQWDFWQHVV�FULWHULD
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� � � � �)LQDO�LQWHJUDWHG�UDQNLQJV
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PHGLDQ�FRYHUDJH�VFRUH ZDV�RQO\��������2QO\�RQH�SURWHFWHG�DUHD��3HULMi�1DWLRQDO�3DUN��ZLWK�����FRYHUDJH�RI�D�ZDWHUVKHG��ZRXOG�KDYH�TXDOLILHG�IRU�WKH�KLJKHVW�OHYHO�RI�FRYHUDJH�LQ�WKH�SULRULW\�DUHDV�DQDO\VLV��
,Q�FRPSDULQJ�WKH�QXPEHU�RI�DOWLWXGLQDO�FODVVHV�HQFRPSDVVHG�E\�HDFK�SU RWHFWHG�DUHD��WKH�DYHUDJH�VFRUH��IURP�D�UDQJH�RI��� ± ��DOWLWXGLQDO�FODVVHV��ZDV������FODVVHV
7KH�DYHUDJH�VFRUH�IRU�FRQQHFWLYLW\�SRWHQWLDO��LQ�WHUPV�RI�WKH�DPRXQW�RI�UHPDLQLQJ�QDWXUDO�YHJHWDWLRQ�IRXQG�LQ�ODUJH�EORFNV�VXLWDEOH�IRU�VXE �SRSXODWLRQV�RU�D�PHWD �SRSXODWLRQ�RI�6SHFWDFOHG�%HDUV��ZDV�������RXW�RI�D�WRWDO�RI�����1R�SURWHFWHG�DUHD�LV�ODUJH�HQRXJK�WR�VXSSRUW�D�PHWD �SRSXODWLRQ�RI�EHDUV�RQ�LWV�RZQ��EXW����RI�WKH����SURWHFWHG�DUHDV�FRXOG�VXSSRUW�VXFK�D�PHWD �SRSXODWLRQ�LQ�FRQMXQFWLRQ�ZLWK�DGMDFHQW�UHPDLQLQJ YHJHWDWLRQ�
7KH�DYHUDJH�ILQDO�SURFHVV�LPSRUWDQFH�VFRUH�IRU�SURWHFWHG�DUHDV��ZKLFK�UHSUHVHQWHG�WKH�VXPV�RI�WKH�ZDWHUVKHG��DOWLWXGLQDO�FODVV��DQG�FRQQHFWLYLW\�DQDO\VHV��ZDV�������RXW�RI�D�SRVVLEOH�WRWDO�VFRUH�RI��������7KHVH�VFRUHV�DUH�VXEVWDQWLDOO\�KLJKHU WKDQ�WKRVH�IRU�WKH�SULRULW\�DUHDV��7KH�PD[LPXP�VFRUH�IRU�SURFHVV�LPSRUWDQFH��DFKLHYHG�E\�VL[�SURWHFWHG�DUHDV��ZDV��������
3URWHFWHG�DUHD�LQWDFWQHVV�DQDO\VLV)RU�WKH�LQWDFWQHVV�DQDO\VLV��WKH�DYHUDJH�VFRUH�ZDV�������RQ�D�VFDOH�RI����LQWDFW��WR����VHYHUHO\�GHJUDGHG����(OHYHQ�SURWHFWHG�DUHDV�ZHUH�VPDOOHU��OHVV�WKDQ��������KD��WKDQ�WKH�PLQLPXP�UHTXLUHG���0DQ\�RI�WKHVH�DUHDV�FRQWDLQHG�LQWDFW�YHJHWDWLRQ��EXW�FRXOG�QRW�EH�DQDO\]HG�EHFDXVH�WKHLU�VPDOO�VL]H�DQG�SRWHQWLDO�LVRODWLRQ�ZLOO�WKHRUHWLFDOO\�QRW�VXSSRUW�PLQ LPXP�YLDEOH�SRSXODWLRQV�RI�HYHQ�PHGLXP�VL]HG�IRFDO�VSHFLHV�
)LQDO�ELRORJLFDO�VFRUHV�IRU�SURWHFWHG�DUHDV2I�WKH����SURWHFWHG�DUHDV�����JHQHUDWHG�FRPELQHG�ELRORJLFDO�DQDO\VLV�VFRUHV�RI����WKH�KLJKHVW�VFRUH����7KLV�KLJK�SURSRUWLRQ�RI�WKH�SURWHFWHG�DUHDV�ZLWK KLJKHVW�OHYHO�VFRUHV�LQGLFDWHV�WKDW��GHVSLWH�WKHLU�UHODWLYHO\�VPDOOHU�VL]H�WKDQ�WKH�SURSRVHG�SULRULW\�DUHDV��WKH\�KDUERU�KLJK�OHYHOV�RI�ELRGLYHUVLW\�DQG�VXSSRUW�HFRORJLFDO�SURFHVVHV�WKDW�PDLQWDLQ�ELRGLYHUVLW\��
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,1&25325$7,1*�62&,2�(&2120,&�'$7$��$�6,78$7,21�$1$/<6,6 678'<�)25�7+(�723�5$1.('�35,25,7<�$5($6
$SSOLFDWLRQ�RI�6RFLR�(FRQRPLF�'DWD�DQG�$QDO\VHV�� 2YHUYLHZ2QFH�ELRORJLFDO�FULWHULD�KDG�EHHQ�HVWDEOLVKHG�DQG�DSSOLHG�WR�WKH�VHOHFWLRQ�DQG�UDQNLQJ�RI�VSHFLILF�SULRULW\�FRQVHUYDWLRQ�DUH DV�IRU�WKH�ELRORJLFDO�YLVLRQ��WKHVH�DUHDV�ZHUH�HYDOXDWHG�LQ�WHUPV�RI�FRQVHUYDWLRQ�RSSRUWXQLWLHV��IHDVLELOLW\��DQG�XUJHQF\�RI�LPSOHPHQWDWLRQ�LQ�RUGHU�WR�KHOS�LGHQWLI\�ZKHUH�DFWLRQV�ZRXOG�EH�PRVW�HIIHFWLYHO\�WDNHQ�LQ�WKH�VKRUW�DQG�PHGLXP�YHUVXV�WKH�ORQJ�WHUP ��7KH�GHWHUPLQDWLRQ�RI�VXFK�QHHGV�DQG�RSSRUWXQLWLHV�DOVR�KHOSV�WR�GHYHORS�WKH�RYHUDOO�VWUDWHJ\�IRU�FRQVHUYDWLRQ�DFWLRQV�WKDW�DGGUHVV�HFRUHJLRQ �ZLGH�DQG�UHJLRQDO�LVVXHV��)LJXUH�����

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�SULRULW\�DUHDV�ZHUH�HYD OXDWHG�DQG�UDQNHG�LQ�WHUPV�RI�WKHLU�FRQWULEXWLRQ�WR�WKH�ELRORJLFDO�DQG�HFRORJLFDO�SURFHVV �UHODWHG�REMHFWLYHV�RI�WKH�YLVLRQ��7KH�VRFLRHFRQRPLF�GDWD�DQG�H[SHUWLVH�ZHUH�WKHQ�XVHG�WR�FODVVLI\�WKH�KLJKHVW�UDQNHG�SULRULW\�DUHDV�LQ�WHUPV�RI�ZKHUH�FRQVHUYDWLRQ�DFW LYLWLHV�FDQ�DQG�VKRXOG�EH�IRFXVHG�LQ�WKH�VKRUW�DQG�PHGLXP�WHUP�DQG�ZKDW�NLQGV�RI�DFWLRQV�ZLOO�EH�QHFHVVDU\���6XPPDU\�6RFLR�(FRQRPLF�'DWD�IRU�WKH�1$(&�DQG�6XEGLYLVLRQV
$�VXPPDU\�RI�VRFLDO�DQG�HFRQRPLF�GDWD�IRU�WKH�1$(&��&RUUDOHV��������ZDV�SUHSDUHG�WR�LG HQWLI\�WKH�SULQFLSDO�VRFLR�HFRQRPLF�WUHQGV��LQFOXGLQJ�KXPDQ�SRSXODWLRQ�DQG�SURGXFWLYH�DFWLYLWLHV�SULQFLSDO�WKUHDWV�DQG�FRQVHUYDWLRQ�RSSRUWXQLWLHV WKDW�PD\�DIIHFW��ERWK�SRVLWLYHO\�DQG�QHJDWLYHO\��ELRORJLFDO�GLYHUVLW\��
7KLV�VXPPDU\�GRFXPHQW�V\QWKHVL]HG�WK H�GDWD�IURP�WKH�FRXQWU\�OHYHO�VWXGLHV�FDUULHG�RXW�IRU�WKH�$QGHDQ�UHJLRQV�RI�9HQH]XHOD��&RORPELD��(FXDGRU��DQG�QRUWKHUQ�3HUX��D�UHSRUW�E\�WKH�&HQWUR�,QWHUQDFLRQDO�GH�$JULFXOWXUD�7URSLFDO��&,$7��DQG�::)�RQ�3RSXODWLRQ�DQG�WKH�(QYLURQPHQW�IRU�WKH�1RUWKHUQ�$QGHV�(FRUHJLRQDO�&RPSOH[��DQG�LQIRUPDWLRQ�SUHVHQWHG�DW�WKH�,�1RUWKHUQ�$QGHDQ�

& RQVX OWD Q W�$ QD O\V LV9 HQ H]XH OD
& RQVX OWD Q W�$ QD O\V LV& R ORP E LD
& RQVX OWD Q W�$ QD O\V LV( FXDG R U
& RQVX OWD Q W�$ QD O\V LV1 ��3 H UX

& ,$ 7 �± : : )�1 R UWKH U Q �$ QGHV �3 RS X OD WL R Q �	 �( Q Y LUR QP HQ W�) LQ D O�5 H SR UW

1 R UWKH UQ �$ QGH V �6 R F L R �HFRQRP LF �7 UHQGV

6RF LR �HFRQRP LF& RQVX OWDQ WV: RUNVKRS
0DS R I�VRF LR �HFRQRP LF �G LY LV LRQV �R I�WKH �1$(&

0 D WUL[ R I�WK UHD WV ��RSSR UWXQ LWLH V �DQG �VXJJHV WHG �DF WLRQV IRU� WKH �HFR UH J LRQV

)LJXUH������)ORZ�FKDUW�IRU�VRFLR�HFRQRPLF�SURFHVV
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&RQJUHVV�RQ�(QYLURQPHQWDO�/DZ��3ROLFLHV��DQG�,QVWLWXWLRQV�KHOG�2FWREHU��� ����������DW�WKH�8QLYHUVLGDG�6LPyQ�%ROtYDU�LQ�9HQH]XHOD��&RUUDOHV��������
7KH�VRFLR�HFRQRPLF�H[SHUWV�GHOLQHD WHG�DQ�LQGHSHQGHQW�PDS�RI�VRFLR �HFRQRPLF�VXEGLYLVLRQV��ZKLFK�UHSUHVHQWHG�ODUJH�DUHDV�ZLWK�GLVWLQFW�FRPELQDWLRQV�DQG�GHJUHHV�RI�WKUHDWV�IURP�KXPDQ�DFWLYLWLHV���7KH�LQIRUPDWLRQ�LQ�WKLV�PDWUL[�LV�RXWOLQHG�E\�&RUUDOHV��������DQG�LV�EDVHG�RQ�VXSSRUWLQJ�GDWD�IURP�*ULPDOGR�HW�DO����������9HJD�&HQWHQR���������&RUUDOHV�HW�DO����������DQG�2VSLQD���������0RVW�RI�WKH�LQIRUPDWLRQ�ZDV�JHQHUDWHG�DW�WKH�VFDOH�RI�DGPLQLVWUDWLYH�UHJLRQV��FRXQWULHV��GHSDUWPHQWV��RU�PXQLFLSDOLWLHV��DQG�ZDV�QRW�FRQVLVWHQW�RYHU�WKH�IRXU�FRXQWULH V��VR�LWV�DSSOLFDWLRQ�WR�HFRUHJLRQV�DQG�VXEUHJLRQV�ZDV�QHFHVVDULO\�LQFRPSOHWH��7KHUHIRUH��WKH�PDWUL[�IRFXVHV�RQ�VRFLR�HFRQRPLF�VXEGLYLVLRQV�ZKLFK�FURVV�SROLWLFDO�ERXQGDULHV��DQG�VRPH�FRQFOXVLRQV�ZHUH�QHFHVVDULO\�PDGH�IRU�FRXQWULHV�RU�RWKHU�SROLWLFDO�UHJLRQ V�LQVWHDG�RI�HFRUHJLRQV��
7KUHDWV�IRU�ELRGLYHUVLW\�FRQVHUYDWLRQ+\PDQ�DQG�6WUDQG��������GHVFULEH�WKH�1$(&�DV�D�GHQVHO\�SRSXODWHG�UHJLRQ�ZLWK�FOLPDWLF�DQG�HGDSKLF�FRQGLWLRQV�WKDW�KDYH�IDYRUHG�KXPDQ�RFFXSDWLRQ��&,$7 �::)���������DQG WKH�PRVW�GHQVHO\�SRSXODWHG�DQG�GHJUDGHG�HFRUHJLRQ�RI�WKH�FRPSOH[�LV�WKH�&DXFD�9DOOH\�PRQWDQH�IRUHVW�HFRUHJLRQ��(5�����DQG�WKH�OHDVW�GHQVHO\�SRSXODWHG�DUH�WKH�WZR�ODUJHVW�HFRUHJLRQV��WKH�(DVWHUQ�&RUGLOOHUD�PRQWDQH�IRUHVW��(5�����DQG�WKH�&RUGLOOHUD�5HDO�PRQWDQH�IRUHVW��(5�����HFRUHJ LRQV�
7KH�FRXQWU\�OHYHO�VWXGLHV�LGHQWLILHG�VRPH����WKUHDWV�IURP�KXPDQ�DFWLYLW\�WR�WKH�ELRORJLFDO�GLYHUVLW\�RI�WKH�1$(&��WKH�PRVW�VLJQLILFDQW�RI�ZKLFK�DUH�
� ([SDQVLRQ�DQG�LQWHQVLILFDWLRQ�RI�XQVXVWDLQDEOH�DJULFXOWXUH�� ,PPLJUDWLRQ�	�FRORQL]DWLRQ�RI�QHZ�ODQG V��DQG�WKH�PLJUDWLRQ�RI�SRRUHU�IDUPHUV�WR�UHPDLQLQJ�IRUHVWV��RIWHQ�RQ�KLJKHU�DQG�VWHHSHU�VORSHV�� 5DQFKLQJ�DQG�RYHU�JUD]LQJ�RI�IRRWKLOOV�DQG�SiUDPRV�� ,OOHJDO�FURSV��RSLXP SRSS\��PDULMXDQD���DQG�DVVRFLDWHG�IXPLJDWLRQ�DQG�DUPHG�FRQIOLFWV�

� 3URSRVHG DQG�FXUUHQW LQIUDVWUXFWXUH�SURMHFWV�� 7LPEHU�H[WUDFWLRQ�	�GHIRUHVWDWLRQ�� 7RXULVP� 2LO�GULOOLQJ�	�PLQLQJ� 8UEDQ�H[SDQVLRQ� &RQWDPLQDWLRQ� ([RWLF�VSHFLHV� )LUH
0DQ\�RI�WKHVH�GLUHFW�WKUHDWV�DUH�UHODWHG�WR�WKH�XQHTXDO�GLVWULEXWLRQ�RI�ODQG�DQG�WKH�PRYHPHQW�RI�WKH�ODQGOHVV�WR�LQFUHDVLQJO\�UHPRWH��DQG�OHVV�SURGXFWLYH��UHJLRQV�RI�WKH�QRUWKHUQ�$QGHV��7KH�FRXQWU\�OHYHO�VWXGLHV�DOVR�LGHQWLILHG�WKH�LQFUHDVLQJ�WHFKQLILFDWLRQ�RI�DJULFXOWXUH�ZKLFK�KDV�DOORZHG�PRUH�LQWHQVLYH�FXOWLYDWLRQ��UDQFKLQJ��DQG�LQIUDVWUXFWXUH�GHYHORSPHQW�LQ�SUHYLR XVO\�OHVV�SURGXFWLYH�UHJLRQV��&RUUDOHV���������([WHQVLYH�OLYHVWRFN�JUD]LQJ�KDV�UHSODFHG�LQ�PDQ\�SODFHV�RWKHU�ODQG�XVHV�ZLWK�OHVV�VHYHUH�LPSDFWV�RQ�ORFDO�ELRGLYHUVLW\��7KH�QHJDWLYH�HIIHFWV�RI�H[WHQVLYH�OLYHVWRFN�JUD]LQJ�RQ�VWHHS�VORSHV�DUH�PDQ\IROG��LQFOXGL QJ�GHIRUHVWDWLRQ��HURVLRQ��VLOWDWLRQ�DQG�FRQWDPLQDWLRQ�RI�ZDWHU�FRXUVHV��UHGXFWLRQ�RI�KDELWDW�KHWHURJHQHLW\�DQG�LQFUHDVH�RI�SHVWLFLGD�XVH��0XUJXHLWLR��������
%HFDXVH�RI�WKH�FRQFHQWUDWLRQ�RI�KHDGZDWHUV�RI�LPSRUWDQW�K\GURJUDSKLF�V\VWHPV�ZLWKLQ�WKH�QRUWKHUQ�$QGHV��PRVW�RI�WKH�FRPSOH[�KDV�DQ�HQRUPRXV�YDOXH�IRU�HQHUJ\�JHQHUDWLRQ�WKURXJK�K\GURHOHFWULF�GHYHORSPHQW��+RZHYHU��PDQ\�SXEOLF�ZRUNV�SURMHFWV�SRVH�VHULRXV�WKUHDWV�WR�WKH�FRQVHUYDWLRQ�RI�LQWDFW�ULYHU�EDVLQV�DQG�VXE �ZDWHUVKHGV�ERWK�WKURXJK�GLUHFW�GDPDJHV�WR� WKH�HFRV\VWHPV�DQG�DV�D�UHVXOW�RI�DQ�LQFUHDVH�RI�FRORQL]DWLRQ�UDWHV�DIWHU�D�SURMHFW�LV�LPSOHPHQWHG�
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2YHU�WKH�ODVW�WZR�GHFDGHV��WKH�H[SDQVLRQ�RI�LOOLFLW�FURSV�LQ�&RORPELD��PDLQO\�RSLXP�SRSS\�DQG�PDULMXDQD�KDV�UHVXOWHG�LQ�D�QXPEHU�RI�QHZ�WKUHDWV�WR�PRXQWDL Q�HFRV\VWHPV��%HVLGHV�IRUHVW�FOHDULQJ�IRU�WKHVH�FXOWLYDWLRQV��FRQWDPLQDWLRQ�RI�ZDWHUVKHGV�ZLWK�FKHPLFDOV�XVHG�IRU�SURFHVVLQJ�WKH�FURSV�XQGRXEWHGO\�KDYH�QHJDWLYH�HIIHFWV�RQ�ORFDO�ELRWDV��7KH�SUREOHP�PLJKW�EH�FRPSRXQGHG�E\�WKH�DHULDO�IXPLJDWLRQ�RI�WKH�LOOHJD O�FURSV�ZLWK�KHUELFLGHV�GRQH�E\�WKH�&RORPELDQ�JRYHUQPHQW�WR�FRQWURO�GUXJ�SURGXFWLRQ�LQ�WKH�FRXQWU\��
+DELWDW�LQWDFWQHVV�DQG�DOWHUDWLRQ1DWLYH�YHJHWDWLRQ�VWLOO�FRYHUV�DERXW�����RI�WKH�1$(&��DOWKRXJK�EHWZHHQ�GLIIHUHQW�HFRUHJLRQV��WKLV�LV�KLJKO\�YDULDEOH��)LJXUH������,Q�VRPH�HFRUHJLRQV��SDUWLFXODUO\�WKH�SiUDPRV��KHDY\�OLYHVWRFN�JUD]LQJ�KDV�GHJUDGHG�PXFK�RI�WKH�KDELWDW��+DELWDW�ORVV�KDV�YDULHG�FRQVLGHUDEO\�DPRQJ�WKH�GLIIHUHQW�HFRUHJLRQV�DQG�VXE �HFRUHJLRQV��7KH�KLJKHVW�OHYHOV�KDYH�RFFXUUHG�LQ�WKH�&DXFD�9DOOH\�GU\�IRUHVW�HFRUHJLRQ��(5����DQG�WKH�&DXFD�YDOOH\�PRQWDQH�IRUHVW�HFRUHJLRQ��(5�����7KH�PRQWDQH�IRUHVWV�LQ�WKH�KLJKHU�HOHYDWLRQV�RI�WKHVH�WZR�YDOOH\V�DUH�DOVR�VHULRXVO\�GHJUDGHG�DQG�IUDJPHQWHG���WKH�&DXFD�YDOOH\�DQG�0DJGDOHQD�YDOOH\�PRQWDQH�IRUHVW�HFRUHJLRQV� KDYH�HDFK�ORVW�DSSUR[LPDWHO\�����RI�WKHLU�RULJLQDO�IRUHVW��DQG�WKH�H[SDQVLRQ�RI�DJULFXOWXUH��ERWK�OHJDO�DQG�LOOHJDO��DQG�XUEDQL]DWLRQ�FRQWLQXH�WR�WKUHDWHQ�WKH�UHPDLQLQJ�IUDJPHQWV���

)LJXUH�����5HPDLQLQJ�QDWXUDO�YHJHWDWLRQ�LQ�WKH�GLIIHUHQW�HFRUHJLRQVRI�WKH�1$(&�

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

�� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ���(FRUHJLRQ

3HUFH
QW�RI

�5HP
DLQLQ

J�
9HJH

WDWLRQ

&HUWDLQ�VXE�HFRUHJLRQV��VXFK�DV�WKH�LQWHU �$QGHDQ�YDOOH\V�VXE�HFRUHJLRQ��VXE�HFRUHJLRQ���K��RI�WKH�1RUWKZHVWHUQ�$QGHDQ�PRQWDQH�IRUHVW�HFRUHJLRQ��(5�����KDYH�DOVR�ORVW�WKH�PDMRULW\�RI�WKHLU�QDWLYH�KDELWDW��GHVSLWH�WKH�LQWDFW�FRQGLWLRQ�RI�WKH�UHVW�RI�WKH�HFRUHJLRQ�
7KH�PRVW�LQWDFW�RI�WKH����HFRUHJLRQ V�RI�WKLV�DQDO\VLV�DUH�WKH�SiUDPR�HFRUHJLRQV��WKH�6DQWD�0DUWD�SiUDPR��(5�����LV�DOPRVW�HQWLUHO\�LQWDFW�ZKLOH�WKH�RWKHU�WKUHH�SiUDPR�HFRUHJLRQV��(5V�����������DQG������DOO�UHWDLQ�DW�OHDVW�����RI�WKHLU�QDWLYH�YHJHWDWLRQ��:KLOH�SiUDPRV�WKURXJKRXW�WKH�QRUWKHUQ $QGHV�DUH�H[SHULHQFLQJ�GHJUDGDWLRQ�GXH�WR�OLYHVWRFN�JUD]LQJ��WKHLU�RULJLQDO�IORUD�VWLOO�H[LVWV�DQG�KDV�QRW��\HW��EHHQ�UHSODFHG�E\�H[RWLF�YHJHWDWLRQ��7KH�PRVW�LQWDFW�PRQWDQH�IRUHVWV�DUH�WKRVH�RI�WKH�(DVWHUQ�&RUGLOOHUD�5HDO�PRQWDQH�IRUHVW�HFRUHJLRQ��(5����
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2SSRUWXQLWLHV�IRU�FRQVHUYDWLRQ�2QH�SRVLWLYH�RXWFRPH�RI�WKH�ORQJ�KLVWRU\�RI�KXPDQ�RFFXSDWLRQ�RI�WKH�QRUWKHUQ�$QGHV�DQG�WKH�FRQFHQWUDWLRQ�RI�ODUJH�XUEDQ�DUHDV�ZLWKLQ�WKH�HFRUHJLRQDO�FRPSOH[�LV�WKH�H[LVWHQFH�RI�LPSRUWDQW�8QLYHUVLWLHV��UHVHDUFK�FHQWHUV�DQG ERWK�JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�FRQVHUYDWLRQ�RUJDQL]DWLRQV��7KH�JURZWK�RI�PDQ\�RI�WKHVH�LQVWLWXWLRQV�RYHU�WKH�SDVW�GHFDGH�KDV�EHHQ�VLJQLILFDQW��DQG�WKH�QXPEHU�RI�FRQVHUYDWLRQ�SURMHFWV�KDV�LQFUHDVHG�WKURXJKRXW�WKH�UHJLRQ��
::)¶V�SURJUDP�RIILFHV�LQ�&RORPELD�DQG�3HUX�DQG�::)¶V�DVVRFLDWH�RUJDQL]DWLRQV�)8'(1$�LQ�9HQH]XHOD�DQG�)XQGDFLyQ�1DWXUD�LQ�(FXDGRU�KDYH�SOD\HG�LPSRUWDQW�UROHV�GHYHORSLQJ�SURMHFWV��SURPRWLQJ�DQG�IDFLOLWDWLQJ�FRQVHUYDWLRQ�SURFHVVHV��DQG�FRQWULEXWLQJ�WR�EXLOG�WKH�FDSDFLWLHV�RI�PDQ\�RWKHU�VWDNHKROGHUV�LQ�WKH�QRUWKHUQ�$QGHV��
2WKHU�RSSRUWXQLWLHV�LGHQWLILHG�E\�WKH�FRXQWU\�WHDPV�YDULHG�E\�VXE �HFRUHJLRQ�EXW�IRFXVHG�RQ�WKH�SUHVHQFH�RI�H[LVWLQJ�SDUNV�DQG�UHVHUYHV�DQG�LQGLJHQRXV�JURXSV�WKDW�PDQDJH�ODUJH�WUDFWV�RI�ODQG��RIWHQ�ZLWK�ORZ�KXPDQ�GHQ VLWLHV��7KHVH�JURXSV�FRXOG�EH�DQ�RSSRUWXQLW\�IRU�FRQVHUYDWLRQ��VLQFH�LQ�WKH�1RUWKHUQ�$QGHV�PRVW�RI�WKH�UHPDLQLQJ�QDWXUDO�YHJHWDWLRQ�LV�LQ�SULYDWH�RU�FROOHFWLYH�WHUULWRULHV�KDQGV��&OHDU�H[DPSOHV�RI�WKLV�SRWHQWLDO�IRU�FRQVHUYDWLRQ�LV�WKH�GHYHORSPHQW�RI�QHWZRUNV�RI�SULYDWH�UHVHUYHV�LQ�&RORPELD�DQG�(FXDGRU��IRUPDO�OHJDO�UHFRJQLWLRQ�RI�WKHVH�UHVHUYHV�LQ�&RORPELD��DQG�WKH�UHFHQWO\�LQLWLDWHG�SURFHVV�RI�HVWDEOLVKLQJ�SULYDWH�UHVHUYHV�LQ�WKH�9HQH]XHODQ�$QGHV�
6LWXDWLRQ�$QDO\VHV�RI�7RS�3ULRULW\�$UHDV�IRU�&RQVHUYDWLRQ7KH�LGHQWLILFDWLRQ�RI�WKUHDWV�DQG�FRQVHUYDWLRQ�RSSRUWXQLWLHV�DW�WKH�OHYHO�RI�WKH�VRFLR �HFRQRPLF�VXEGLYLVLRQV�ZDV�KHOSIXO�IRU�GHWHUPLQLQJ�JHQHUDO�WUHQGV�ZLWKLQ�WKH�1$(&���1HYHUWKHOHVV��WKHVH�DUHDV�DUH�ODUJH�DQG�WKH�WKUHDWV�LGHQWLILHG�ZHUH�JHQHUDOL]HG�RYHU� WKH�HQWLUH�DUHD�RI�HDFK�VXEGLYLVLRQ�
7KH�VRFLR�HFRQRPLF�VXEGLYLVLRQV�ZHUH�LQWHUVHFWHG�ZLWK�WKH�ELRORJLFDO�SULRULW\�DUHDV��ZKLFK�SHUPLWWHG�WKH�WHFKQLFDO�WHDP�WR�HVWDEOLVK�WKH�SUHVHQFH�DQG�DEVHQFH�RI�VSHFLILF�WKUHDWV�LQ�HDFK�SULRULW\�DUHD��(YHQ�WKRXJK�WKH�GDWD�GLG�QRW�TXDQWLI\�WKH�DPRXQW�RI�WKUHDW��WKH�SUHVHQFH�DEVHQFH�LQIRUPDWLRQ�VHUYHG�DV�DQ�LQGLFDWRU�RI�WKH�W\SHV�RI�WKUHDWV�RFFXUULQJ�LQ�HDFK�SULRULW\�DUHD�
%DVHG�RQ�WKHVH�DQDO\VHV��D�JURXS�RI�UHJLRQDO�H[SHUWV�VHOHFWHG�RQH�RU�WZR�DUHDV�SHU�VXE �HFRUHJLRQ�IURP�WKH�KLJKHVW UDQNHG�SULRULW\�DUHDV�WKDW�WKH\�EHOLHYHG�VKRZHG�WKH�JUHDWHVW�FRQVHUYDWLRQ�SRWHQWLDO��LQ�WHUPV�RI�WKHLU�WKUHDWV��RSSRUWXQLWLHV��DFWLYH�FRQVHUYDWLRQ�HIIRUWV��DQG�SROLWLFDO�VRFLDO�HFRQRPLF�VLWXDWLRQ��7KLV�KLJK �SRWHQWLDO�VXEVHW�RI�WKH�WRS�ELRORJ LFDOO\�UDQNHG�DUHDV�ZDV�FRQVLGHUHG�IRU�ERWK�WKHLU�XUJHQF\�DQG�RSSRUWXQLW\�DQG�ZDV�WKHUHIRUH�FRQVLGHUHG�WKH�KLJKHVW�SULRULW\�IRU�FRQVHUYDWLRQ�DFWLRQ���
7KH�H[SHUW�JURXS�VHOHFWHG����SULRULW\�DUHDV��LQ����VXE �HFRUHJLRQV��7RS�UDQNLQJ�DUHDV�ZLWK�KLJK�FRQVHUYDWLRQ�SRWHQWLDO�ZHUH�QRW�LGHQWLILHG�IRU�WKH�SiUDPR�HFRUHJLRQV��(5V���� �������RU�LQ�WKH�GU\�IRUHVW�HFRUHJLRQV��(5V����������7KH�OLVW�ZDV�UHYLVHG�DQG�H[SDQGHG�WR�LQFOXGH�D�WRWDO�RI����SULRULW\�DUHDV�EHORQJLQJ�WR����VXE �HFRUHJLRQV��$JDLQ��WKH�GU\�IRUHVW�HFRUHJL RQV�ZHUH�QRW�UHSUHVHQWHG�LQ�WKH�OLVW��EXW�RQH�SULRULW\�DUHD�LV�ORFDWHG�LQ�RQH�RI�WKH�SiUDPR�HFRUHJLRQV��(5�������
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7RZDUGV�DQ�$FWLRQ�3ODQ���,QLWLDO�6WHSV�LQ�WKH�,PSOHPHQWDWLRQ�RI�WKH�9LVLRQ
$�FRQVHUYDWLRQ�DFWLRQ�SODQ�HPHUJHV�ILUVW�IURP�WKH�LGHQWLILFDWLRQ RI�WKH�SULRULW\�DUHDV�DQG�VWUDWHJLFDOO\�GLUHFWLQJ�FRQVHUYDWLRQ�LQYHVWPHQWV�WR�WDUJHW�WKRVH�DUHDV�ZKHUH�QHHGV�DUH�PRVW�XUJHQW�DQG�RSSRUWXQLWLHV�DVVXUH�D�JUHDWHU�OHYHO�RI�VXFFHVV���(FRUHJLRQDO�FRQVHUYDWLRQ�JRHV�EH\RQG�WKH�LGHQWLILFDWLRQ�RI�SULRULW\�VLWHV�WR FRQVLGHU�ODUJHU�PRUH�PDFUR �OHYHO�SUHVVXUHV�DQG�SURFHVVHV�WKDW�FDQ�DIIHFW�FRQVHUYDWLRQ�RQ�D�VLWH�VSHFLILF�OHYHO���
$V�D�ILUVW�VWHS�LQ�WKLV�SURFHVV��WHFKQLFDO�VWDII�ZRUNLQJ�RQ�HQYLURQPHQWDO�SROLF\��HQYLURQPHQWDO�HGXFDWLRQ�DQG�FRPPXQLFDWLRQV�IURP�::)�&RORPE LD��::)�3HUX��)8'(1$�DQG�)XQGDFLyQ�1DWXUD�PHW�LQ�4XLWR�LQ�-XO\������WR�GUDIW�D�MRLQW�DJHQGD�DURXQG�WKH�JRDOV�RI�WKH�ELRGLYHUVLW\�YLVLRQ��IRFXVLQJ�RQ�WKH����SULRULW\�DUHDV�LGHQWLILHG�DERYH��
7KH�PDLQ�JRDOV�RI�WKH�UHVXOWLQJ�DJHQGD�ZHUH�

� 5DLVH�WKH�SURILOH�DQG�XQGHUVWDQGLQJ�RI�WKH�ELRORJLFDO�LPSRUWDQFH�RI�1$(&�RQ�DQ�LQWHUQDWLRQDO�OHYHO��LQFOXGLQJ�WKH�::)�QHWZRUN�� 3URPRWH�VWUDWHJLF�DOOLDQFHV�ZLWK�SRWHQWLDO�SDUWQHUV�DQG�ERWK�JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV�ZRUNLQJ�WKURXJKRXW�WKH�HFRUHJLRQDO�FRPS OH[�� 3URPRWH�SROLF\�UHIRUP�DQG�LQFHQWLYHV�RQ�NH\�FURVV �FXWWLQJ�LVVXHV�DIIHFWLQJ�QDWXUDO�YHJHWDWLRQ�DQG�HFRV\VWHPV�LQ�WKH�1RUWKHUQ�$QGHV�HVSHFLDOO\�UHODWHG�WR�HQHUJ\�SROLFLHV�DQG�SRWHQWLDO�K\GURORJLFDO�LQIUDVWUXFWXUH�GHYHORSPHQW��WKH�LPSRUWDQFH�OLQNDJH�EHWZ HHQ�FRQVHUYDWLRQ�RI�IRUHVW�UHVRXUFHV��SDUDPRV�DQG�ZDWHU��DQG�JOREDOL]DWLRQ�DIIHFWLQJ�DJULFXOWXUDO�V\VWHPV�
/,7(5$785(�&,7('

$QGUDGH��0��*��	�*��$PDW��������8Q�HVWXGLR�UHJLRQDO�GH�ODV�PDULSRVDV�DOWRDQGLQDV�HQ�OD�&RUGLOOHUD�2ULHQWDO�GH�&RORPELD&DUERQR��(������D��0RQWDQH�IRUHVWV�RI�WKH�6LHUUD�1HYDGD�GH�6DQWD�0DUWD�HFRUHJLRQ�GHVFULSWLRQ���::)�86�LQWHUQDO�GRFXPHQW�&,$7��::)������� 3RSXODWLRQ�DQG�HFRORJLFDO�UHJLRQV�LQ�WKH�1RUWKHUQ�$QGHV��D�SLORW�VWXG\�RQ�WKH�XWLOLW\�RI�*,6�IRU�FRQVHUYDWLRQ�SODQQLQJ��GUDIW�G RFXPHQW���$�MRLQW�SURMHFW�RI�WKH�:RUOG�:LOGOLIH�)XQG��::)��DQG�WKH�,QWHUQDWLRQDO�&HQWHU�IRU�7URSLFDO��$JULFXOWXUH��&,$7���6HSWHPEHU����������&DOL��&RORPELD&OHHI��$��0��	�-��2��5DQFHO��������/D�YHJHWDFLyQ�GHO�SiUDPR�GHO�QRURHVWH�GH�OD�6LHUUD�1HYDGD�GH�6DQWD�0DUWD��(Q��7��YDQ�GHU�+DPPHQ�	�3��5XL]��(GV����/D�6LHUUD�1HYDGD�GH�6DQWD�0DUWD��&RORPELD��7UDQVHFWR�%XULWDFD �/D�&XPEUH��(VWXGLRV�GH�(FRVLVWHPDV�7URSDQGLQRV������ ������-��&UDPHU��%HUOtQ��6WXWWJDUW�&RUUDOHV��(���������$QGHV�GHO�1RUWH��3ULQFLSDOHV�7HQGHQFL DV�6RFLRHFRQyPLFDV�\�VX�5HODFLyQ�FRQ�OD�%LRGLYHUVLW\��'HSDUWDPHQWR�GH�7HFQRORJtDV�SDUD�OD�&RQVHUYDFLyQ�GH�OD�3URGXFFLyQ��3RQWLILFLD�8QLYHUVLGDG�-DYHULDQD��)DFXOWDG�GH�(VWXGLRV�$PELHQWDOHV�\�5XUDOHV�� ,Q�FRRSHUDWLRQ�ZLWK�::)�
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&RUUDOHV��(���-��)RUHUR��&��6DOJDGR��DQG�+��6DOD]DU��������5HODFLRQHV�GH�3URFHVRV�6RFLRHFRQyPLFRV�H�,QVWLWXFLRQDOHV�FRQ�OD�%LRGLYHUVLGDG�GH�ORV�$QGHV�&RORPELDQRV��'HSDUWDPHQWR�GH�7HFQRORJtDV�SDUD�OD�&RQVHUYDFLyQ�GH�OD�3URGXFFLyQ��3RQWLILFLD�8QLYHUVLGDG�-DYHULDQD��)DFXOWDG�GH�(VWXGLRV�$PE LHQWDOHV�\�5XUDOHV�� ,Q�FRRSHUDWLRQ�ZLWK�::)�&URDW��7��������6SHFLHV�GLYHUVLW\�RI�$UDFHDH�LQ�&RORPELD��D�SUHOLPLQDU\�VXUYH\��$QQDOV�0LVVRXUL�%RWDQLFDO�*DUGHQ���������'DYLV��6��'��9�+��+H\ZRRG��2��+HUUHUD�0DF%U\GH��-��9LOOD�/RERV�	��$��&��+DPLOWRQ��&HQWUHV RI�3ODQW�'LYHUVLW\��9ROXPH����7KH�$PHULFDV�
'H9ULHV��3KLOLS��������7KH�%XWWHUIOLHV�RI�&RVWD�5LFD�DQG�WKHLU�1DWXUDO�+LVWRU\��9ROXPHV���DQG����3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ�'LQHUVWHLQ��(���*��3RZHOO��'��2OVRQ��(��:LNUDPDQD\DNH��5��$EHOO��&��/RXFNV ��(��8QGHUZRRG��7��$OOQXW��:��:HWWHQJHO��7��5LFNHWWV��+��6WUDQG��6KHLOD�2¶&RQQRU��1��%XUJHVV��DQG�0��0REOH\��������$�:RUNERRN�IRU�&RQGXFWLQJ�%LRORJLFDO�$VVHVPHQWV�DQG�'HYHORSLQJ�%LRVLYHUVLW\�9LVLRQV�IRU�(FRUHJLRQ�%DVHG�&RQVHUYDWLRQ��3DUW����7HUUHVWULDO�(FR UHJLRQV��'UDIW��)HEUXDU\�&RQVHUYDWLRQ�6FLHQFH�3URJUDP��::)�86��:DVKLQJWRQ��'&�'XHOOPDQ��:��(��������'LVWULEXWLRQ�SDWWHUQV�RI�DPSKLELDQV�LQ�6RXWK�$PHULFD��3S����� �����HQ��:��(��'XHOOPDQ��(G����3DWWHUQV�RI�GLVWULEXWLRQ�RI�DPSKLELDQV��$�JOREDO�SHUVSHFWLYH��- RKQV�+RSNLQV�8QLYHUVLW\�3UHVV��%DOWLPRUH�
)MHOGVn��-��������*HRJUDSKLFDO�SDWWHUQV�IRU�UHOLFW�DQG�\RXQJ�VSHFLHV�RI�ELUGV�LQ�$IULFD�DQG�6RXWK�$PHULFD�DQG�LPSOLFDWLRQV�IRU�FRQVHUYDWLRQ�SULRULWLHV��%LRGLYHUVLW\�DQG�&RQVHUYDWLRQ������ �����)MHOGVn��-��DQG�1��.UDEEH��������%LUGV�RI�WKH�+LJK�$QGHV��=RRORJLFDO�0XVHXP��8QLYHUVLW\�RI�&RSHQKDJHQ��'HQPDUN�*HQWU\��6��������1HRWURSLFDO�IORULVWLF�GLYHUVLW\��SK\WRJHRJUDSKLFDO�FRQQHFWLRQV�EHWZHHQ�&HQWUDO�DQG�6RXWK�$PHULFD��3OHLVWRFHQH�FOLPDWLF�IOXFWXDWLRQV��RU�DQ�DFFLGHQW RI�WKH�$QGHDQ�RURJHQ\"�$QQDOV�0LVVRXUL�%RWDQLFDO�*DUGHQ������� �����*ULPDOGR��-���-��6RVD��2��9HUD��6��6DDYHGUD��DQG�*��&DFHUHV��������,QIRUPH�)LQDO�GH�OD�&RQVXOWRUtD�6RFLRHFRQyPLFD�GHO�&RPSOHMR�(FRUUHJLRQDO�GH�ORV�$QGHV�GHO�1RUWH� ±9HQH]XHOD��)DFXOWDG�GH &LHQFLDV�(FRQyPLFDV�\�6RFLDOHV��*UXSR�GH�,QYHVWLJDFLyQ�VREUH�*HUHQFLD�\�$PELHQWH��8QLYHUVLGDG�GH�ORV�$QGHV��0pULGD� ± 9HQH]XHOD�+HUQiQGH]�&DPDFKR��-���$��+XUWDGR��5��2UWL]��DQG�7��:DOVFKEXUJHU��������8QLGDGHV�ELRJHRJUiILFDV�GH�&RORPELD��3S����������HQ��*� +DOIIWHU��FRPSLODGRU���/D�GLYHUVLGDG�ELROyJLFD�GH�,EHURDPpULFD��$FWD�=RROyJLFD�0H[LFDQD��YRO��HVSHFLDO�+LOW\��6��/��DQG�:��/��%URZQ��������$�JXLGH�WR�WKH�ELUGV�RI�&RORPELD��3ULQFHWRQ�8QLY��3UHVV��3ULQFHWRQ��1-�.DWWiQ��*��������,QIRUPH�)LQDO�GH�ORV�5HVXO WDGRV�GH�OD�&RQVXOWRUtD��&RPSRQHQWH�%LRHFROyJLFR�HQ�OD�VXEUHJLyQ�$QGLQD�GH�&RORPELD��(FRDQGLQD �23�::)�&RORPELD��6HULH�GH�,QIRUPHV�7pFQLFRV��1$(&�/DPEHFN��5��������)RFDO�VSHFLHV��D�PXOWL �VSHFLHV�XPEUHOOD�IRU�QDWXUH�FRQVHUYDWLRQ��&RQVHUYDWLRQ�%LRORJ\��9RO���������������
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/R]DQR�&RQWUHUDV��*��������'XJDQGLRGHQGURQ \�7DODXPD �0DJQROLDFHDH��HQ�HO�1HRWURSLFR��&ROHFFLyQ�-RUJH�$OYDUH]�/OHUDV�1R�����$FDGHPLD�&RORPELDQD�GH�&LHQFLDV��%RJRWi�/\QFK��-���3��5XL]�&DUUDQ]D��DQG�0��$UGLOD�5RED\R��������%LRJHRJUDSKLF�SDWWHUQV�RI�&RORPELDQ�IURJV�DQG�WRDGV��5HYLVWD�$FDGHPLD�&RORPELDQD�GH�&LHQFLDV������� ����0\HUV��1���5��0LWWHUPLHU��&��0LWWHUPLHU��*��'D�)RQVHFD��DQG�-��.HQW�������� %LRGLYHUVLW\�+RWVSRWV�IRU�&RQVHUYDWLRQ�3ULRULWLHV��1DWXUH��9RO���������1HLOO��'��$���DQG�3�0��-RUJHQVHQ��������&OLPD�,Q��-RUJHQVHQ��3��0���DQG�6��/HyQ��HGV���&DWDORJXH�RI�9DVFXODU�3ODQWV�RI�(FXDGRU��0LVVRXUL�%RWDQLFDO�*DUGHQ��6W��/RXLV��0LVVRXUL�1RVV��5��)��������7KH�ZLOGODQGV�3URMHFW��ODQG�FRQVHUYDWLRQ�VWUDWHJ\�� :LOG�(DUWK�6SHFLDO�,VVXH�±7KH�:LOGODQGV�3URMHFW��������2VSLQD��3��������,QIRUPH�)LQDO�GH�OD�&RQVXOWRUtD�GH�$VXQWRV�6RFLRHFRQyPLFRV�GHO�&RPSOHMR�(FRUUHJLRQDO�GH�ORV�$QGHV�GHO�1RUWH� ± (FXDGRU��)XQGDFLyQ�1DWXUD�± ::)��6HULH�GH�,QIRUPHV�7pFQLFRV�GH�OD�1$(&�5DQJHO��-�2��DQG�$��*DU]yQ��������6LHUUD�1HYDGD�GH�6DQWD�0DUWD��&RORPELD�� ,Q 'DYLV��6�'��9�+��+H\ZRRG��2��+HUUHUD�0DF%U\GH��-��9LOOD�/RERV��DQG�$�&��+DPLOWRQ��&HQWUHV�RI�3ODQW�'LYHUVLW\��9ROXPH����7KH�$PHULFDV�5RFD��5���/��$GNLQV��0��&��:XUVFK\�	�.��/��6NHUO��������:LQJV�IURP�DIDU��DQ�HFRUH JLRQDO�DSSURDFK�WR�FRQVHUYDWLRQ�RI�1HRWURSLFDO�PLJUDWRU\�ELUGV�LQ�6RXWK�$PHULFD��$PHULFD�YHUGH�3XEOLFDWLRQV��7KH�1DWXUH�&RQVHUYDQF\��/DWLQ�$PHULFD�DQG�&DULEEHDQ�'LYLVLRQ��$UOLQJWRQ��9LUJLQLD�6DDYHGUD��&��DQG�&��)UHHVH��������3ULRULGDGHV�%LRORJLFDV�GH�&RQVHUYDFLyQ�HQ�WKH�$QGHV�7URSLFDOHV��,Q��3DUNV�3DUTXHV�3DUFV����������6KDIIHU��0��������0LQLPXP�YLDEOH�SRSXODWLRQV��FRSLQJ�ZLWK�XQFHUWDLQW\�� ,Q 6RXOp��0�(���HG���9LDEOH�3RSXODWLRQV�IRU�&RQVHUYDWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV��(QJODQG�6KDQQRQ��&�(��DQG�:��:HDYHU��������7KH�0DWKHPDWLFDO�7KHRU\�RI�&RPPXQLFDWLRQ��8QLYHUVLW\�RI�,OOLQRLV�3UHVV��8UEDQD�6RXOp��0�(��������:KHUH�GR�ZH�JR�IURP�KHUH"� ,Q 6RXOp��HG����9LDEOH�3RSXODWLRQV�IRU�&RQVHUYDWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV��8.�6WDWWHUVILHOG��$��0��&URVE\��$��/RQJ��DQG�'��:HJH��������(QGHPLF�%LUG�$UHDV�RI�WKH�:RUOG��3ULRULWLHV�IRU�%LRGLYHUVLW\�&RQVHUYDWLRQ��%LUGOLIH�,QWHUQDWLRQDO��&DPEULGJH�6WLOHV��)�*���DQG�$�)��6NXWFK���������$�*XLGH�WR�WKH�%LUGV�RI�&RVWD�5LFD��� &RUQHOO�8QLYHUVLW\�3UHVV��1HZ�<RUN�9HJD�&HQWHQR��,��������,QIRUPH�)LQDO�GH�OD�&RQVXOWRUtD�6RFLRHFRQyPLFD�GHO�&RPSOHMR�(FRUUHJLRQDO�GH�WKH�$QGHV�GHO�1RUWH� ± 3HUX��23��::)�3HUX��:HJH��'��DQG�$��/RQJ��������.H\�$UHDV�IRU�7KUHDWKHQHG�%LUGV�LQ�WKH�1HRWURSLFV��%LUGOLIH�&RQVHUYDWLRQ�6HULHV��1R�����6PLWKVRQLD Q�,QVWLWXWLRQ�3UHVV��:DVKLQJWRQ��'�&�<HUHQD��(��������&RUUHGRUHV�HFROyJLFRV�HQ�ORV�$QGHV�GH�9HQH]XHOD��3DUTXHV�1DFLRQDOHV�\�&RQVHUYDFLyQ�$PELHQWDO�1R�����&DUDFDV�
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