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S�����
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���� %XUNV�(�$���&KHQ�*���*HRUJLRX�*��	� ,YHUVRQ�%�/�� ������� ,Q� YLWUR� VFDQQLQJ�

VDWXUDWLRQ�PXWDJHQHVLV�RI�DQ�DQWLERG\�ELQGLQJ�SRFNHW��3URF�1DWO�$FDG�6FL�8�6�$�����������

���� &KDSPDQ�$���$QWRQLZ�3���6SLWDOL�0���:HVW�6���6WHSKHQV�6��	�.LQJ�'�-���������

7KHUDSHXWLF�DQWLERG\�IUDJPHQWV�ZLWK�SURORQJHG�LQ�YLYR�KDOI�OLYHV��1DWXUH�%LRWHFKQRORJ\������

S�����

���� &KDUOHV�$��� -DQHZD\�-��	�7UDYHUV�$�� ������� �7KH�,PPXQH�6\VWHP�LQ�+HDOWK�

DQG�'LVHDVH��,PPXQRELRORJ\��

���� &KRWKLD� &��� /HVN� $��� $QQD� 7UDPRQWDQR�� /HYLWW� 0��� 6DQGUD� -�� 6PLWK�*LOO��

*LOOLDQ�$LU�� 6WHYHQ�6KHULII��(GXDUGR�$��3DGODQ��'DYLG�'DYLHV��:LOOLDP�5��7XOLS��3HWHU�0��

&ROPDQ�� 6LOYLD� 6SLQHOOL� 	� 3HGUR� 0�� $O]DUL� DQG� 3ROMDN� 5�� ������� &RQIRUPDWLRQV� RI�

LPPXQRJOREXOLQ�K\SHUYDULDEOH�UHJLRQV��1DWXUH�������S�����

���� &KRWKLD�&���/HVN�$�0���*KHUDUGL�(���7RPOLQVRQ�,�0���:DOWHU�*���0DUNV�-�'���

/OHZHO\Q� 0�%�� 	� :LQWHU� *�� ������� 6WUXFWXUDO� UHSHUWRLUH� RI� WKH� KXPDQ� 9+� VHJPHQWV��

-�0RO�%LRO��������S�����

���� &KRZGKXU\� 3��� 9LQHU� -��� %HHUV� 5�� 	� 3DVWDQ� ,�� ������� ,VRODWLRQ� RI� D� KLJK�

DIILQLW\�VWDEOH�VLQJOH�FKDLQ�)Y�VSHFLILF�IRU�PHVRWKHOLQ�IURP�'1$�LPPXQL]HG�PLFH�E\�SKDJH�

GLVSOD\�DQG�FRQVWUXFWLRQ�RI�D�UHFRPELQDQW� LPPXQRWR[LQ�ZLWK�DQWL�WXPRU�DFWLYLW\��3URF�1DWO�

$FDG�6FL�8�6�$�������S�����

���� &KRZGKXU\�3�6���9DVPDW]LV�*���%HHUV�5���/HH�%��	�3DVWDQ�,���������,PSURYHG�

VWDELOLW\�DQG�\LHOG�RI�D�)Y�WR[LQ�IXVLRQ�SURWHLQ�E\�FRPSXWHU�GHVLJQ�DQG�SURWHLQ�HQJLQHHULQJ�RI�

WKH�)Y��-�0RO�%LRO������������

���� &KRZGKXU\�3�6��	�3DVWDQ�,���������,PSURYLQJ�DQWLERG\�DIILQLW\�E\�PLPLFNLQJ�

VRPDWLF�K\SHUPXWDWLRQ�LQ�YLWUR��1DWXUH�%LRWHFKQRORJ\������S�����

���� &RXWR� -�5��� &KULVWLDQ� 5�%��� 3HWHUVRQ� -�$�� 	� &HULDQL� 5�/�� ������� 'HVLJQLQJ�

KXPDQ�FRQVHQVXV�DQWLERGLHV�ZLWK�PLQLPDO�SRVLWLRQDO�WHPSODWHV��&DQFHU�5HVHDUFK��VXSSO�������

S������

���� 'DKOHQERUJ� .��� +XOWPDQ� /��� &DUOVVRQ� 5�� 	� -DQVVRQ� %�� ������� +XPDQ�

PRQRFORQDO� DQWLERGLHV� VSHFLILF� IRU� WKH� WXPRU� DVVRFLDWHG� 7KRPVHQ�)ULHGHQUHLFK� DQWLJHQ��

,QW�-�&DQFHU������S����

���� 'DYLHV� *�0��� %RV]H� 6��� +XGHF]� )��� 3ULFH� 0�5�� 	� 7HQGOHU� 6�-�� �������

&KDUDFWHULVDWLRQ� RI� D� UHFRPELQDQW� )Y� IUDJPHQW� RI� DQWL�08&�� DQWLERG\� +0)*��� &DQFHU�

/HWW�����������

���� 'DYLV��������0LFURELRORJ\��+DUSHU��7KLUG�HGLWLRQ��

���� GH�.UXLI�-���YDQ�GHU�9XXUVW�GH�9ULHV�$�5���&LOHQWL�/���%RHO�(���YDQ�(ZLMN�:��	�
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/RJWHQEHUJ�7���������1HZ�SHUVSHFWLYHV�RQ�UHFRPELQDQW�KXPDQ�DQWLERGLHV��,PPXQRO�7RGD\��

���������

���� 'HQWRQ� *��� 6HNRZVNL� 0��� ',5� 6��� +XJKHV� 2�'��� 0XUUD\� $��� 'HQOH\� +���

7HQGOHU� 6�-�� 	� 3ULFH�0�5�� ������� 3URGXFWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� D� UHFRPELQDQW� DQWL�

PXF��VFIY�UHDFWLYH�ZLWK�KXPDQ�FDUFLQRPDV��%ULWLVK�-RXUQDO�RI�&DQFHU������S�����

���� 'LD]�0��	�)ODMQLN�0�� �������(YROXWLRQ�RI� VRPDWLF�K\SHUPXWDWLRQ� DQG�JHQH�

FRQYHUVLRQ�LQ�DGDSWLYH�LPPXQLW\��,PPXQRO�5HY�����������

���� 'RXJDQ� '��� 0DOE\� 5��� *UXHQ� /��� .RUWW� $�� 	� +XGVRQ� 3�� ������� (IIHFWV� RI�

VXEVWLWXWLRQV�LQ�WKH�ELQGLQJ�VXUIDFH�RI�DQ�DQWLERG\�RQ�DQWLJHQ�DIILQLW\��3URWHLQ�(QJ�������S����

���� 'RZHO� :�-��� 0LOOHU� -�)�� 	� 5DJVGDOH� &�:�� ������� +LJK� HIILFLHQF\�

WUDQVIRUPDWLRQ�RI�(�FROL�E\�KLJK�YROWDJH�HOHFWURSRUDWLRQ��1XFOHLF�$FLGV�5HVHDUFK������S������

���� (GPXQGVRQ� $�%�� 	� %RUUHEDHFN� &�$�� ������� 3URJUHVV� LQ� SURJUDPPLQJ�

DQWLERG\�IUDJPHQWV�WR�FU\VWDOOL]H��,PPXQRWHFKQRORJ\����������

���� (YDQ� *�,��� /HZLV� *�.��� 5DPVD\� *�� 	� %LVKRS� -�0�� ������� LVRODWLRQ� RI�

PRQRFORQDO� DQWLERGLHV� VSHFLILF� IRU� KXPDQ� F�P\F� SURWR�RQFRJHQH� SURGXFW��0ROHFXODU� DQG�

&HOOXODU�%LRORJ\�����S������

���� )RRWH� -�� 	� 0LOVWHLQ� &�� ������� .LQHWLF� PDWXUDWLRQ� RI� DQ� LPPXQH� UHVSRQVH��

1DWXUH�������S�����

���� )RRWH� -�� 	� :LQWHU� *�� ������� $QWLERG\� IUDPHZRUN� UHVLGXHV� DIIHFWLQJ� WKH�

FRQIRUPDWLRQ�RI�WKH�K\SHUYDULDEOH�ORRSV��-�0RO�%LRO��������S�����

���� *DR�&���0DR�6���/R�&���:LUVFKLQJ�3���/HUQHU�5��	�-DQGD�.�� �������PDNLQJ�

DUWLILFLDO� DQWLERGLHV�$� IRUPDW� IRU� SKDJH� GLVSOD\� RI� FRPELQDWRU\� KHWHURGLPHULF� DUUD\V��3URF��

1DWO��$FDG��6FL��86$������S������

���� *HRUJLRX�+�-�0�D�*�� �������&RQVWUXFWLRQ� DQG� FKDUDFWHUL]DWLRQ�RI� D� VHW�RI�(��

FROL� 6WUDLQV� GHILFLHQW� LQ� DOO� NQRZQ� ORFL� DIIHFWLQJ� WKH� SURWHRO\WLF� VWDELOLW\� RI� VHFUHWHG�

UHFRPELQDQW�SURWHLQV��%LRWHFKQRORJ\������S������

���� *LUOLQJ� $��� %DUWNRYD� -��� %XUFKHOO� -��� *HQGOHU� 6��� *LOOHW� &�� 	� 7D\ORU�

3DSDGLPLWULRX�-���������$�FRUH�SURWHLQ�HSLWRSH�RI�WKH�SRO\PRUSKLF�HSLWKHOLDO�PXFLQ�GHWHFWHG�

E\� WKH� PRQRFORQDO� DQWLERG\� 60��� LV� VHOHFWHYHO\� H[SRVHG� LQ� D� UDQJH� RI� SULPDU\� EUHDVW�

FDUFLQRPDV��,QW�-�&DQFHU������S������

���� +DQHV�-��	�3OXFNWKXQ�$���������,Q�YLWUR�VHOHFWLRQ�DQG�HYROXWLRQ�RI�IXQFWLRQDO�

SURWHLQV�E\�XVLQJ�ULERVRPH�GLVSOD\��3URF�1DWO�$FDG�6FL�8�6�$������������

���� +DQHV�-��� -HUPXWXV�/���:HEHU�%RUQKDXVHU�6���%RVVKDUG�+�5��	�3OXFNWKXQ�$��

�������5LERVRPH�GLVSOD\�HIILFLHQOW\�VHOHFWV�DQG�HYROYHV�KLJK�DIILQLW\�DQWLERGLHV�LQ�YLWUR�IURP�
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LPPXQH�OLEUDULHV��3URF��1DWO��$FDG�6FL��86$������S�������

���� +DZNLQV�5���5XVVHOO�6��	�:LQWHU�*���������6HOHFWLRQ�RI�SKDJH�DQWLERGLHV�E\�

ELQGLQJ�DIILQLW\��0LPLFNLQJ�DIILQLW\�PDWXUDWLRQ��-�0RO�%LRO��������S�����

���� +D\DVKL�1���:HOVFKRI�0���=HZH�0���%UDXQDJHO�0���'XEHO�6���%UHLWOLQJ�)��	�

/LWWOH�0�� �������6LPXOWDQHRXV�PXWDJHQHVLV� RI� DQWLERG\�&'5� UHJLRQV�E\�RYHUODS� H[WHQVLRQ�

DQG�3&5��%LRWHFKQLTXHV�����������

���� +HFKW�%�+�-�D�0�+���������5HFRPELQDQW�SURWHLQV�FDQ�EH�LVRODWHG�IURP�(��FROL�

FHOOV�E\�UHSHDWHG�F\FOHV�RI�IUHH]LQJ�DQG�WKDZLQJ��%LRWHFKQRORJ\������S������

���� +HQGHULN[� 3��� .DQGLORJLDQQDNL� 0��� 3HWUDUFD� &��� YRQ� 0��3�6��� +LOJHUV� -���

.UDPERYLWLV�(���$UHQGV� -��	�+RRJHQERRP�+�� �������+XPDQ�VLQJOH�FKDLQ�)Y�DQWLERGLHV� WR�

08&�� FRUH� SHSWLGH� VHOHFWHG� IURP� SKDJH� GLVSOD\� OLEUDULHV� UHFRJQL]H� XQLTXH� HSLWRSHV� DQG�

SUHGRPLQDQWO\�ELQG�DGHQRFDUFLQRPD��&DQFHU�5HV�������S������

���� +ROOLJHU� 3��� 3URVSHUR�7��	�:LQWHU�*�� �������'LDERGLHV�� 6PDOO� ELYDOHQW� DQG�

ELVSHFLILF�DQWLERG\�IUDJPHQWV��3URF�1DWO�$FDG�6FL�86$������S������

���� +RRJHQERRP�+���*ULIILWKV�$���-RKQVRQ�.���&KLVZHOO�'���+XGVRQ�3��	�:LQWHU�

*�� ������� 0XOWL�VXEXQLW� SURWHLQV� RQ� WKH� VXUIDFH� RI� ILODPHQWRXV� SKDJH�� PHWKRGRORJLHV� IRU�

GLVSOD\LQJ�DQWLERG\��)DE��KHDY\�DQG�OLJKW�FKDLQV��1XFOHLF�$FLGV�5HV�������S������

���� +RRJHQERRP�+���*ULIILWKV�$���-RKQVRQ�.���&KLVZHOO�'���+XGVRQ�3��	�:LQWHU�

*�� ������� 0XOWL�VXEXQLW� SURWHLQV� RQ� WKH� VXUIDFH� RI� ILODPHQWRXV� SKDJH�� PHWKRGRORJLHV� IRU�

GLVSOD\LQJ�DQWLERG\��)DE��KHDY\�DQG�OLJKW�FKDLQV��1XFOHLF�$FLGV�5HV�������S������

���� +RRJHQERRP� 5�+�� ������� 'HVLJQLQJ� DQG� RSWLPL]LQJ� OLEUDU\� VHOHFWLRQ�

VWUDWHJLHV�IRU�JHQHUDWLQJ�KLJK�DIILQLW\�DQWLERGLHV��7,%7(&+������S����

���� +XOV�*�$���+HLMQHQ�,�$�)�0���&XRPR�0�(���.RQLQJVEHUJHU�-�&���:LHJPDQ�/���

%RHO�(���YDQ�GHU�9XXUVW�GH�9ULHV�$�5���/R\VRQ�6�$�-���+HOIULFK�:���YDQ�%HUJH�+HQHJRXZHQ�

*�3��� YDQ� 0HLMHU� 0��� GH� .UXLI� -�� 	� /RJWHQEHUJ� 7�� ������� $� UHFRPELQDQW�� IXOO\� KXPDQ�

PRQRFORQDO� DQWLERG\� ZLWK� DQWLWXPRU� DFWLYLW\� FRQVWUXFWHG� IURP� SKDJH�GLVSOD\HG� DQWLERG\�

IUDJPHQWV��1DWXUH�%LRWHFKQRORJ\������S�����

���� -LUKROW� 3��� 2KOLQ� 0��� %RUUHEDHFN� &�$�.�� 	� 6RGHUOLQG� (�� ������� ([SORLWLQJ�

VHTXHQFH�VSDFH��VKXIIOLQJ�LQ�YLYR�IRUPHG�FRPSOHPHQWDULW\�GHWHUPLQLQJ�UHJLRQV�LQWR�D�PDVWHU�

IUDPHZRUN��*HQH������������

���� -XQJ�6��	�3OXFNWKXQ�$�� ������� ,PSURYLQJ� LQ�YLYR� IROGLQJ� DQG� VWDELOLW\�RI� D�

VLQJOH�FKDLQ�)Y�DQWLERG\�IUDJPHQW�E\�ORRS�JUDIWLQJ��3URWHLQ�(QJ�������S�����

���� .DUVWHQ�8���'LRWHO�&���.OLFK�*���3DXOVHQ�+���*ROHW]�6���0XOOHU�6��	�+DQLVFK�

)�*�� ������� (QKDQFHG� ELQGLQJ� RI� DQWLERGLHV� WR� WKH� '75� PRWLI� RI� 08&��� WDQGHP� UHSHDW�
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SHSWLGH�LV�PHGLDWHG�G\�VLWH�VSHFLILF�JO\FRV\ODWLRQ��&DQFHU�5HVHDUFK������S������

���� .DW]� %�� ������� 6WUXFWXUDO� DQG� PHFKDQLVWLF� GHWHUPLQDQWV� RI� DIILQLW\� DQG�

VSHFLILFLW\�RI� OLJDQGV�GLVFRYHUHG�RU�HQJLQHHUHG�E\�SKDJH�GLVSOD\��$QQX�5HY�%LRSK\V�%LRPRO�

6WUXFW����������

���� .HLWHO�7���.UDPHU�$���:HVVQHU�+���6FKRO]�&���6FKQHLGHU�0HUJHQHU�-��	�+RKQH�

:�� ������� &U\VWDOORJUDSKLF� DQDO\VLV� RI� DQWL�S��� �+,9���� PRQRFORQDO� DQWLERG\� FURVV�

UHDFWLYLW\�DQG�SRO\VSHFLILFLW\��&HOO�������S�����

���� .LP��6���'DYLV�0���6LQQ�(���3DWWHUQ�3��	�+RRG�/���������$QWLERG\�GLYHUVLW\��

6RPDWLF�K\SHUPXWDWLRQ�RI�UHDUUDQJHG�9+�JHQHV��&HOO������S�����

���� .LSUL\DQRY� 6��� 0ROGHQKDXHU� *��� 0DUWLQ� $��� .XSUL\DQRYD� 2�� 	� /LWWOH� 0��

�������7ZR�DPLQR�DFLG�PXWDWLRQV�LQ�DQ�DQWL�KXPDQ�&'��VLQJOH�FKDLQ�)Y�DQWLERG\�IUDJPHQW�

WKDW�DIIHFW�WKH�\LHOG�RQ�EDFWHULDO�VHFUHWLRQ�EXW�QRW�WKH�DIILQLW\��3URWHLQ�(QJ�������S�����

���� .QDSSLN� $�� 	� 3OXFNWKXQ� $�� ������� (QJLQHHULQJ� WXUQV� RI� D� UHFRPELQDQW�

DQWLERG\�LPSURYH�LWV�LQ�YLYR�IROGLQJ��3URWHLQ�(QJLQHHULQJ�����S����

���� .RED\DVKL� 1��� 6RGHUOLQG� (�� 	� %RUUHEDHFN� &�$�.�� ������� $QDO\VLV� RV�

DVVHPEO\� RI� V\QWKHWLF� DQWLERG\� IUDJPHQWV�([SUHVVLRQ� RI� IXQFWLRQDO� VFIY� ZLWK� SUHGHILQHG�

VSHVLILFLW\��%LR7HFKQLTXHV������S�����

���� .RED\DVKL�+���0RULRND�+���7RELVDZD�.���7RUL]DZD�7���.DWR�.���6KLPDGD� ,���

1LNDLGR�2���6WHZDUW�-�'��	�2KWVXND�(���������3URELQJ�WKH�LQWHUDFWLRQ�EHWZHHQ�D�KLJK�DIILQLW\�

VLQJOH�FKDLQ�)Y�DQG�D�S\ULPLGLQH�������S\ULPLGRQH�SKRWRGLPHU�E\�VLWH�GLUHFWHG�PXWDJHQHVLV��

%LRFKHPLVWU\�����������

���� .UDPERYLWLV� (��� +DW]LGDNLV� *�� 	� %DUORV� .�� ������� 3UHSDUDWLRQ� RI� 08&���

ROLJRPHUV� XVLQJ� DQ� LPSURYHG� FRQYHUJHQW� VROLG�SKDVH� SHSWLGH� V\QWKHVLV�� -�%LRO�&KHP��� ����

S�������

���� .UDPHU� $��� .HLWHO� 7��� :LQNOHU� .��� 6WRFNOHLQ� :��� +RKQH� :�� 	� 6FKQHLGHU�

0HUJHQHU� -�� �������0ROHFXODU� IRU� ELQGLQJ� SURPLVFXLW\� RI� DQ� DQWL�S��� �+,9����PRQRFORQDO�

DQWLERG\��&HOO������S�����

���� /DNH�'���/DP�.���3HQJ�/��	�+HUVK�(�� �������0ROHFXODU�FORQLQJ��H[SUHVVLRQ�

DQG�PXWDJHQHVLV�RI�DQ�DQWL�LQVXOLQ�VLQJOH�FKDLQ�)Y��VF)Y���0RO�,PPXQRO�������S�����

���� /HH�%��	�9DVPDW]LV�*�� �������6WDELOL]DWLRQ�RI�SURWHLQ�VWUXFWXUHV��&XUU�2SLQ�

%LRWHFKQRO����������

���� /HZLV�&���+ROOLV�*���0DUN�*�U���7XQJ�-��	�/XGPHUHU�6���������8VH�RI�D�QRYHO�

PXWDJHQHVLV�VWUDWHJ\��RSWLPL]HG�UHVLGXH�VXEVWLWXWLRQ��WR�GHFUHDVH�WKH�RII�UDWH�RI�DQ�DQWL�JS����

DQWLERG\��0RO�,PPXQRO�������S������
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���� /RULPHU�,���.HSSOHU�+DINHPH\HU�$���%HHUV�5���3HJUDP�&���%LJQHU�'��	�3DVWDQ�

,���������5HFRPELQDQW�LPPXQRWR[LQV�VSHFLILF�IRU�D�PXWDQW�HSLGHUPDO�JURZWK�IDFWRU�UHFHSWRU��

WDUJHWLQJ�ZLWK�D�VLQJOH�FKDLQ�DQWLERG\�YDULDEOH�GRPDLQ�LVRODWHG�E\�SKDJH�GLVSOD\��3URF�1DWO�

$FDG�6FL�8�6�$�������S�������

���� /RZPDQ�+��	�:HOOV�-���������$IILQLW\�PDWXUDWLRQ�RI�KXPDQ�JURZWK�KRUPRQH�

E\�PRQRYDOHQW�SKDJH�GLVSOD\��-�0RO�%LRO��������S�����

���� /XENRZVNL� -��� +HQQHFNH� )��� 3OXFNWKXQ� $�� 	� :ORGDZHU� $�� ������� 7KH�

VWUXFWXUDO�EDVLV�RI�SKDJH�GLVSOD\�HOXFLGDWHG�E\�WKH�FU\VWDO�VWUXFWXUH�RI�WKH�1�WHUPLQDO�GRPDLQV�

RI�J�S��1DW�6WUXFW�%LRO������S�����

���� 0DQGDO�&���.LQJHU\�%���$QFKLQ� -��� 6XEUDPDQLDP�6��	�/LQWKLFXP�'�� �������

$%*(1�� D� NQRZOHGJH�EDVHG� DXWRPDWHG� DSSURDFK� IRU� DQWLERG\� VWUXFWXUH� PRGHOLQJ�� 1DW�

%LRWHFKQRO�������S�����

���� 0DR� 6��� *DR� &��� /R� &�+�/���:LUVFKLQJ� 3���:RQJ� &�+�� 	� -DQGD� .�� �������

3KDJH� GLVSOD\� OLEUDU\� VHOHFWLRQ� RI� KLJK�DIILQLW\� KXPDQ� VLQJOH�FKDLQ� DQWLERGLHV� WR� WXPRU�

DVVRFLDWHWHG�FDUERK\GUDWH�DQWLJHQV� VLDO\O�/HZLV�DQG�/HZLV��3URF��1DWO��$FDG��6FL��86$������

S������

���� 0DUWLQ�$���&KHHWKDP� -��	�5HHV�$�� �������0RGHOLQJ� DQWLERG\�K\SHUYDULDEOH�

ORRSV��D�FRPELQHG�DOJRULWKP��3URF�1DWO�$FDG�6FL�8�6�$�������S������

���� 0DUWLQ� $�&�5�� ������� $FFHVVLQJ� WKH� .DEDW� DQWLERG\� VHTXHQFH� GDWDEDVH� E\�

FRPEXWHU��3URWHLQV��6WUXFW��)XQFW��*HQHW�������S�����

���� 0F&DIIHUW\�-���*ULIILWKV�$���:LQWHU�*��	�&KLVZHOO�'���������3KDJH�DQWLERGLHV��

ILODPHQWRXV�SKDJH�GLVSOD\LQJ�DQWLERG\�YDULDEOH�GRPDLQV��1DWXUH��������S�����

���� 0HQGH]���

���� 0HULHQQH�.���*HUPDLQ�1���=LQQ�-XVWLQ�6���%RXODLQ�-�&���'XFDQFHO�)��	�0HQH]�

$�� ������� 7KH� IXQFWLRQDO� DUFKLWHFWXUH� RI� DQ� DFHW\OFKROLQH� UHFHSWRU�PLPLFNLQJ� DQWLERG\�� -�

%LRO�&KHP��������������

���� 0LOHQLF�'�(���<RNRWD�7���)LOSXOD�'���)LQNOHPDQ�0�$���'RGG�6�:���:RRG�-�)���

:KLWORZ�0���6QRZ�3��	�6FKORP�-���������&DQFHU�5HV�������S������

���� 1HDU� 5�,�� ������� *HQH� FRQYHUVLRQ� RI� LPPXQRJOREXOLQ� YDULDEOH� UHJLRQV� LQ�

PXWDJHQHVLV�FDVVHWHV�E\�UHSODFHPHQW�3&5�PXWDJHQHVLV��%LRWHFKQLTXHV������S����

���� 1LHED� /��� +RQHJJHU� $��� .UHEEHU� &�� 	� 3OXFNWKXQ� $�� ������� 'LVUXSWLQJ� WKH�

K\GURSKRELF� SDWFKHV� DW� WKH� DQWLERG\� YDULDEOH�FRQVWDQW� GRPDLQ� LQWHUIDFH�� LPSURYHG� LQ� YLYR�

IROGLQJ� DQG� SK\VLFDO� FKDUDFWHUL]DWLRQ� RI� DQ� HQJLQHHUHG� VF)Y� IUDJPHQW�� 3URWHLQ� (QJ�� �����

S�����
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���� 2KOLQ�0��	�%RUUHEDHFN�&�$���������,QVHUWLRQV�DQG�GHOHWLRQV�LQ�K\SHUYDULDEOH�

ORRSV�RI�DQWLERG\�KHDY\�FKDLQV�FRQWULEXWH�WR�PROHFXODU�GLYHUVLW\��0RO�,PPXQRO�����������

���� 3HOOHWLHU�-�1���$UQGW�.�0���3OXFNWKXP�$��	�0LFKQLFN�6�:���������$Q�LQ�YLYR�

OLEUDU\�YHUVXV�OLEUDU\� VHOHFWLRQ� RI� RSWLPL]HG� SURWHLQ�SURWHLQ� LQWHUDFWLRQV�� 1DWXUH�

%LRWHFKQRORJ\������S�����

���� 3HWHUV�$��	�6WRUE�8���������6RPDWLF�K\SHUPXWDWLRQ�RI�LPPXQRJOREXOLQ�JHQHV�

LV�OLQNHG�WR�WUDQVFULSWLRQ�LQLWLDWLRQ��,PPXQLW\������S����

���� 3LQL�$���6SUHDILFR�$���%RWWL�5���1HUL�'��	�1HUL�3���������+LHUDUFLFDO�DIILQLW\�

PDWXUDWLRQ�RI�D�SKDJH�OLEUDU\�GHULYHG�DQWLERG\�IRU�WKH�VHOHFWLYH�UHPRYDO�RI�F\WRPHJDORYLUXV�

IURP�SODVPD��-��,PPXQ��0HWK��������S�����

���� 3URED�.���+RQHJJHU�$��	�3OXFNWKXQ�$�� �������$�QDWXUDO�DQWLERG\�PLVVLQJ�D�

F\VWHLQH� LQ� 9+�� FRQVHTXHQFHV� IRU� WKHUPRG\QDPLF� VWDELOLW\� DQG� IROGLQJ�� -� 0RO� %LRO�� ������

S�����

���� 3UXHWW�3�6��	�$LU�*�0���������&ULWLFDO�LQWHUDFWLRQV�LQ�ELQGLQJ�DQWLERG\�1&���

WR� LQIOXHQ]D� 1�� QHXUDPLQLGDVH�� DPLQR� DFLG� FRQWDFWV� RQ� WKH� DQWLERG\� KHDY\� FKDLQ��

%LRFKHPLVWU\�������������

���� 5DDE� $��� +DQ�:��� %DGW� '��� 6PLWK�*LOO� 6�-��� /LQGVD\� 6�0��� 6FKLQGOHU� +�� 	�

+LQWHUGRUIHU� 3�� ������� $QWLERG\� UHFRJQLWLRQ� LPDJLQJ� E\� IRUFH� PLFURVFRS\�� 1DWXUH�

%LRWHFKQRORJ\������S�����

���� 5HHV�$�5���'DYLG�6WDXQWRQ��'DYLG�0��:HEVWHU��6WHSKHQ�-��6HDUOH�	�3HGHUVHQ�

$�+�+�D�-�7���������$QWRERG\�GHVLJQ��EH\RQG�WKH�QDWXUDO�OLPLWV��7,%7(&+������S�����

���� 5H\QDXG� &�$��� *DUFLD� &��� +HLQ� :�5�� 	� :HLOO� -�&�� ������� +\SHUPXWDWLRQ�

JHQHUDWLQJ�WKH�VKHHS�LPPXQRJOREXOLQ�UHSHUWRLUH�LV�DQ�DQWLJHQ�LQGHSHQGHQW�SURFHVV��&HOO������

S�����

���� 5LHFKPDQQ�/���&ODUN�0���:DOGPDQQ�+��	�:LQWHU�*���������5HVKDSLQJ�KXPDQ�

DQWLERGLHV�IRU�WKHUDU\��1DWXUH�������S�����

���� 5RJHUVRQ�%���+DFNHWW�-�-���3HWHUV�$���+DDVFK�'��	�6WRUE�8���������0XWDWLRQ�

SDWWHUQ�RI�LPPXQRJOREXOLQ�WUDQVJHQHV�LV�FRPSDWLEOH�ZLWK�D�PRGHO�RI�VRPDWLF�K\SHUPXWDWLRQ�

LQ�ZKLFK�WDUJHWLQJ�RI�WKH�PXWDWRU�LV�OLQNHG�WR�WKH�GLUHFWLRQ�RI�'1$�UHSOLFDWLRQ��(0%2�-�������

S������

���� 5RJXVND� 0��� 3HGHUVHQ� -��� .HGG\� &�$��� +HQU\� $��� 6HDUOH� 6��� /DPEHUW� -���

%ODWWOHU� :��� 5HHV� $�� 	� *XLOG� %�� ������� +XPDQL]DWLRQ� RI� PXULQH� PRQRFORQDO� DQWLERGLHV�

WKURXJK�YDULDEOH�GRPDLQ�UHVXUIDFLQJ��3URF��1DWO��$FDG��6FL��86$������S�����

���� 5RV�5���6FKZHVLQJHU�)���$QVHOPHWWL�'���.XERQ�0���6FKDIHU�5���3OXFNWKXQ�$��
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	� 7LHIHQDXHU� /�� ������� $QWLJHQ� ELQGLQJ� IRUFHV� RI� LQGLYLGXDOO\� DGGUHVVHG� VLQJOH�FKDLQ� )Y�

DQWLERG\�PROHFXOHV��3URF�1DWO�$FDG�6FL�8�6�$�������S������

���� 6DPEURRN�*���)ULWFK�7��	�0DQLDWLV�7���������0ROHFXODU�FORQLQJ��D�ODERWDWRU\�

PDQXDO��&ROG�6SULQJ�+DUERU�/DERUDWRU\�3UHVV��86$��

���� 6FKLHU�5���%\H�-���$SHOO�*���0F&DOO�$���$GDPV�*���0DOPTYLVW�0���:HLQHU�/��

	�0DUNV�-���������,VRODWLRQ�RI�KLJK�DIILQLW\�PRQRPHULF�KXPDQ�DQWL�F�HUE%���VLQJOH�FKDLQ�)Y�

XVLQJ�DIILQLW\�GULYHQ�VHOHFWLRQ��-�0RO�%LRO��������S����

���� 6FKLHU�5���0F&DOO�$���$GDPV�*���0DUVKDOO�.���0HUULWW�+���<LP�0���&UDZIRUG�

5��� :HLQHU� /��� 0DUNV� &�� 	�0DUNV� -�� ������� ,VRODWLRQ� RI� SLFRPRODU� DIILQLW\� DQWL�F�HUE%���

VLQJOH�FKDLQ� )Y� E\�PROHFXODU� HYROXWLRQ� RI� WKH� FRPSOHPHQWDULW\� GHWHUPLQLQJ� UHJLRQV� LQ� WKH�

FHQWHU�RI�WKH�DQWLERG\�ELQGLQJ�VLWH��-�0RO�%LRO��������S�����

���� 6FKLHU�5���0F&DOO�$���$GDPV�*���0DUVKDOO�.���0HUULWW�+���<LP�0���&UDZIRUG�

5��� :HLQHU� /��� 0DUNV� &�� 	�0DUNV� -�� ������� ,VRODWLRQ� RI� SLFRPRODU� DIILQLW\� DQWL�F�HUE%���

VLQJOH�FKDLQ� )Y� E\�PROHFXODU� HYROXWLRQ� RI� WKH� FRPSOHPHQWDULW\� GHWHUPLQLQJ� UHJLRQV� LQ� WKH�

FHQWHU�RI�WKH�DQWLERG\�ELQGLQJ�VLWH��-�0RO�%LRO��������S�����

���� 6HUJH\�0��.LSUL\DQRY��*HUKDUG�0ROGHQKDXHU�	�/LWWOH�0�� �������+LJK� OHYHO�

SURGXFWLRQ�RI�VROXEOH�VLQJOH�FKDLQ�DQWLERGLHV�LQ�VPDOO�VFDOH�(VFKHULFKLD�FROL�FXOWXUHV��-RXUQDO�

RI�,PPXQRORJLFDO�PHWKRGV�������S����

���� 6RGHUOLQG� (��� 6LPRQVVRQ� $�&�� 	� %RUUHEDHFN� &�$�� ������� 3KDJH� GLVSOD\�

WHFKQRORJ\� LQ� DQWLERG\� HQJLQHHULQJ�� GHVLJQ� RI� SKDJHPLG� YHFWRUV� DQG� LQ� YLWUR� PDWXUDWLRQ�

V\VWHPV��,PPXQRO�5HY������������

���� 6RGHUOLQG� (��� 9HUJHOHV� 0�� 	� %RUUHEDHFN� &�$�� ������� 'RPDLQ� OLEUDULHV��

V\QWKHWLF�GLYHUVLW\�IRU�GH�QRYR�GHVLJQ�RI�DQWLERG\�9�UHJLRQV��*HQH������������

���� 6WDQILHOG�5���7DNLPRWR�.DPLPXUD�0���5LQL�-�0���3URI\�$�7��	�,�$��:���������

6WUXFWXUH�����S����

���� 6WRUE� 8��� 3HWHUV� $��� .ORW]� (��� .LP� 1��� 6KHQ� +��� +DFNHWW� -��� 5RJHUVRQ� %���

2
%ULHQ� 5�� 	� 0DUWLQ� 7�� ������� ,PPXQRJOREXOLQ� WUDQVJHQHV� DV� WDUJHWV� IRU� VRPDWLF�

K\SHUPXWDWLRQ��,QW�-�'HY�%LRO�������S�����

����� 6WRUE� 8��� .ORW]� (��� +DFNHWW� -�-��� .DJH�.��� %R]HN�*��	�0DUWLQ� 7�� �������$�

K\SHUPXWDEOH� LQVHUW� LQ�DQ� LPPXQRJOREXOLQ� WUDQVJHQH�FRQWDLQV�KRWVSRWV�RI�VRPDWLF�PXWDWLRQ�

DQG� VHTXHQFHV� SUHGLFWLQJ� KLJKO\� VWDEOH� VWUXFWXUHV� LQ� WKH� 51$� WUDQVFULSW�� -� ([S�0HG�� ������

S�����

����� 6WRUE�8�� �������3URJUHVV� LQ�XQGHUVWDQGLQJ� WKH�PHFKDQLVP�DQG�FRQVHTXHQFHV�

RI�VRPDWLF�K\SHUPXWDWLRQ��,PPXQRO��5HY��������S���
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����� 7KRPSVRQ�-���3RSH�7���7XQJ�-�6���&KDQ�&���+ROOLV�*���0DUN�*��	�-RKQVRQ�.�6��

�������$IILQLW\�PDWXUDWLRQ� RI� D� KLJK�DIILQLW\� KXPDQ�PRQRFORQDO� DQWLERG\� DJDLQVW� WKH� WKLUG�

K\SHUYDULDEOH� ORRS� RI� KXPDQ� LPPXQRGHILFLHQF\� YLUXV�� XVH� RI� SKDJH� GLVSOD\� WR� LPSURYH�

DIILQLW\�DQG�EURDGHQ�VWUDLQ�UHDFWLYLW\��-�0RO�%LRO�����������

����� 9DVPDW]LV�*���%URZHU�5��	�'HOLVL�&���������3UHGLFWLQJ�LPPXQRJOREXOLQ�OLNH�

K\SHUYDULDEOH�ORRSV��%LRSRO\PHUV������������

����� 9DXJKDQ� 7�-��� :LOOLDPV� $�-��� 3ULWFKDUG� .��� 2VERXUQ� -�.��� 3RSH� $�5���

(DUQVKDZ� -�&��� 0F&DIIHUW\� -��� +RGLWV� 5�$��� :LOWRQ� -�� 	� -RKQVRQ� .�6�� ������� +XPDQ�

DQWLERGLHV�ZLWK�VXE�QDQRPRODU�DIILQLWLHV�LVRODWHG�IURP�D�ODUJH�QRQ�LPPXQL]HG�SKDJH�GLVSOD\�

OLEUDU\��1DW�%LRWHFKQRO�����������

����� 9DXJKDQ�7�-��	�2VERXUQ�-�.�D�7���3�5�� �������+XPDQ�DQWLERGLHV�E\�GHVLJQ��

1DWXUH�%LRWHFKQRORJ\������S�����

����� 9LHLUD�-��	�0HVVLQJ�-���������0HWKRGZ�LQ�(Q]\PRO��������S���

����� :DJQHU� 6�'�� 	� 1HXEHUJHU� 0�6�� ������� 6RPDWLF� K\SHUPXWDWLRQ� RI�

LPPXQRJOREXOLQ�JHQHV��$QQX�5HY�,PPXQRO�����������

����� :LQWHU�*��	�0LOVWHLQ�&���������0DQ�PDGH�DQWLERGLHV��1DWXUH������������

����� :LQWHU� *��� *ULIILWKV� $��� +DZNLQV� 5�� 	� +RRJHQERRP� +�� ������� 0DNLQJ�

DQWLERGLHV�E\�SKDJH�GLVSOD\�WHFKQRORJ\��$QQX�5HY�,PPXQRO�����������

����� :RUQ�$��	�3OXFNWKXQ�$���������0XWXDO�VWDELOL]DWLRQ�RI�9/�DQG�9+�LQ�VLQJOH�

FKDLQ� DQWLERG\� IUDJPHQWV�� LQYHVWLJDWHG�ZLWK�PXWDQWV� HQJLQHHUHG� IRU� VWDELOLW\��%LRFKHPLVWU\��

�����������

����� ;LH�0�+���<XDQ� -���$GDPV�&��	�*XUQH\�$�� �������'LUHFW� GHPRQVWUDWLRQ�RI�

0X6.� LQYROYHPHQW� LQ� DFHW\OFKROLQH� UHFHSWRU� FOXVWHULQJ� WKURXJK� LGHQWLILFDWLRQ� RI� DJRQLVW�

6F)Y��1DW�%LRWHFKQRO�����������

����� <DQJ�:�3���*UHHQ�.���3LQ]�6ZHHQH\�6���%ULRQHV�$�7���%XUWRQ�'�5��	�%DUEDV�

&�)��� �UG� ������� &'5�ZDONLQJ�PXWDJHQHVLV� IRU� WKH� DIILQLW\�PDWXUDWLRQ� RI� D� SRWHQW� KXPDQ�

DQWL�+,9���DQWLERG\�LQWR�WKH�SLFRPRODU�UDQJH��-�0RO�%LRO������������

����� <RNRWD� 7��� 0LOHQLF� '��� :KLWORZ� 0�� 	� 6FKORP� -�� ������� 5DSLG� WXPRU�

SHQHWUDWLRQ� RI� D� VF)Y� DQG� FRPSDULVRQ�ZLWK� RWKHU� LPPXQRJOREXOLQ� IRUPV��&DQFHU�5HV�������

S������

����� =DEDURYVN\� (�5�� 	� :LQEHUJ� *�� ������� +LJK� HIILFLHQF\� HOHFWURSRUDWLRQ� RI�

OLJDWHG�'1$�LQWR�EDFWHULD��1XFOHLF�$FLGV�5HVHDUFK������S������

����� =GDQRY� $��� /L� <��� %XQGOH� '�5��� 'HQJ� 6�-���0DF.HQ]LH� &�5��� 1DUDQJ� 6�$���

<RXQJ�1�0��	�&\JOHU�0���������6WUXFWXUH�RI�D�VLQJOH�FKDLQ�DQWLERG\�YDULDEOH�GRPDLQ��)Y��
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IUDJPHQW�FRPSOH[HG�ZLWK�D�FDUERK\GUDWH�DQWLJHQ�DW�����$�UHVROXWLRQ��3URF�1DWO�$FDG�6FL�8�6�
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